MMWHOBPHAYKH POCCHUHA

denepanbHoe rocyJapcTBEHHOE OI0IKETHOE
obpazoBaTenbHOe YUPEXKACHUE BBICIIEr0 00pa3oBaHUsL
«TynbCcKuil rocyJapCTBEHHBIH YHHUBEPCUTET»

EcTecTBeHHOHAYYHBII UHCTUTYT
Kadenpa «Pusukm»

Y1BepxkAeHO Ha 3acefaHuu Kadeapo
«DUBHUKH»

«30» suBapsa 2019 r., npotoxon Ne 6
3aBenyrouuii kagenpoii

ﬁ_} P.H.PoctoBien

—

®OH/{ OLIEHOYHBIX CPEACTB (OLIEHOYHBIE MATEPHAJIBI) JIs1
[IPOBE/JEHHS TEKYIIETO KOHTPOJISI YCIEBAEMOCTH 1
MMPOMEJXYTOYHOM ATTECTAIINH OBYYAIOIINXCH IO
TUCHHILTHHE (MOAYJIIO)

«®PU3UKA»
OCHOBHBIX IPOogecCHOHANbHBIX 00pa3oBaTe/ILHBIX IPOrpaMm
BbICLIEro 00pa3oBaHHA
0 HaIpaBJIeHUAM ITOATOTOBKH

10.03.01 Hudopmaunonnan 6e30nMacHOCTb
¢ HaIpaBJIEHHOCTHIO (TIpodhuiieM)
Oprannzanus H TeXHOJIOTHS 3aIIATHLI HHGOPMALHA

WnentudukayoHHsii HoMep obpazoBatensHo# nporpamMmsl: 100301-01-19

10.05.03 UndopmanuoHHas 6e30MacHOCTL ABTOMATH3HPOBAHHBIX CHCTEM
€O crieHanu3anuein
3amuIéHHbIE ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJIEeHHS

WnentudukannonHsii Homep obpazosarenbHoM nporpaMmer: 100503-01-19

®opma oOyueHHs: ouHaA

Tyna 2019 ron



JIUCT COI'JIACOBAHHUA
(oHAA OLIEHOYHBIX CPEACTB (OLIEHOYHBIX MATEPHAJIOB)

Pa3paboTunk:

Konmaxkos KO .H., mpodeccop, k.¢.-M.H., JONEHT -ig

(PHO, dorxcHocmy, yueHas Cmenens, Y4eHoe 36anue) ' (noonucs)



3

1. Onucanue (poHIA OLIEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB)

®oHJ OIICHOYHBIX CPeACTB (OLIEHOYHBIE MaTepHalibl) BKIIOYACT B ce0si KOHTPOJIbHBIC 3a/1a-
HUSE ¥ (MJTH) BOMPOCKI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00yJaromEeMycsi B paMKax TEKYIIEero
KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUYHOW aTTeCTAllMU MO JUCIHMIUIMHE (MOIYJI0). YKa3aHHbIC
KOHTPOJIbHBIC 3a7aHus U (MJIH) BOIPOCHI TO3BOJISIOT OLEHUTh JOCTHKCHUE O0YYAIOIIMMCS TUIAaHH-
PYEMBIX Pe3yJabTaToB OOYYCHUS IO TUCHUILUIMHE (MOJYJIIO), YCTAHOBICHHBIX B COOTBETCTBYIOILCH
paboueii mporpaMmme TUCHUIUTHHBI (MOIYJIs), a TaKkKe CPOPMUPOBAHHOCTH KOMICTEHIINMH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOLIEH OOIIEH XapaKTepUCTHKE OCHOBHOM mpodeccruoHanbHOM 00pa3zoBa-
TEJIbHOW MPOrpaMMBl.

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

2. OneHo4YHBIE CPeCTBA (0L €eHOYHbIE MATEPHAJIBI) JAJIs MPOBEAEHUs TEKYIIEro
KOHTPOJISl YCTIEBAEMOCTH 00Y4Ya0IIUXCs M0 JUCHUILIHHE (MOLYJII0)

2 cemecTp

Ilepeyenb KOHTPOJILHBIX 32JaHUI H (HJIH) BOMPOCOB JUIsA OLeHKH COPMHUPOBAHHOCTH KOM-
nerenuuu OIK-1

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

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

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

2. KonrponbsHoe 3amanue. MarepualibHas TOUYKa JBUXKETCS TaK, YTO C TEYCHUEM BPEMEHHU €€ KOOp-
JIMHATHI U3MEHAIOTCS 110 3aKoHaM: X = X + 6t — 4t3, y= 5t2—41t3+1,5t4 nz=4+ 8 — 2% BoluncauTte
MOZYJb CKOPOCTH MarepHajbHON TOUKM B MOMEHT BpeMeHH t = 6 c.

3. KontponpHoe 3amanue. MarepuanbHas TOYKa JBMDXKETCS BAOJIb KPUBOJIMHEHHON TpaeKTOpHH,
npuyeM BelMYMHA (MOIYNb) CKOPOCTH JTOW TOYKHM MEHSETCS CO BpeMeHeM t 10 3aKkoHy

V(t) = At? - Bt+ C, rne A B,C-mnocrosHHBIC BEIWYWHBI, HE paBHbIE HYNIO. B Kakoil MOMEHT

BpeMeHH [ BEKTOp MOJIHOTO YCKOPEHHS TOYKU Oy/eT MEepIeHIUKYISIPEH TPaeKTOPUU? a)

B 2A
nput=—: O)mput=—;
p A ) ip 5

B)npnt=\/Bz—4AC; r)npnt=2—AL;’; z[)nput=%; e) mpu t =0;

%K) B JII000 MOMEHT BPEMEHHU BEKTOP YCKOPCHHUS HE TICPIICHMKYIISPEH K TPACKTOPHH;

4. KontponbHbii Boripoc. CTOsBIIAsE aBTOMAIIMHA HAYWHAET JBUTATHCS C YCKO- 3
penueM d . [lepBbliii HAOMIOAATENh CUNTACT, YTO TPUIUHON ITOTO SBJISETCS Tpe- ﬁ‘%
HUE KOJIEC O TOBEPXHOCTh JOPOTH, IOCKOJIbKY APYTUX CHJI, TSHYIIMX aBTOMO-

Ouib Briepen HeT. BTopoii yBepeH B TOM, UTO TPEHUE MOXKET TOJIBKO 3aTOPMO3UTDH JBUKEHHE aBTO-
MOOWJIS, HO HUKAaK HEe YCKOPUTh. BrICKkaxkuTe CBOE MHEHHE O TOM, KTO M3 Ha0JtoJaTesei mpas.
OneHuTte poJib TPEHHUS KOJIEC O IOPOTY: OyAEeT OHO MPUYMUHOMN YCKOPEHUS WK 3aMeIJICHHS] aBTOMO-
6uns. OTBeT 000CHYITE ¢ TOMOLIBIO (PU3UIECKUX 3aKOHOB U (POPMYII.
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5. KontponbHoe 3aganue. Ha teno, umeBiiee uMiysibc P B TE€YEHHE OUYE€Hb KOPOTKO- O—> =

ro BpeMeHH At neiicTBoBaina cuiia 6ombinas cuna F . [Tocne okoHyanus neicTBus -
cuJIBI Telo JeTuT nox yriaoMm 120 Kk HanpaBlIeHUIO IEPBOHAYATLHOTO IBUKEHUS C

UMITYJIBCOM, BEJIMYMHA KOTOPOTO paBHA BEJIMYMHE MIEPBOHAYATIBLHOTO UMITYJIbCa Tela! |r)| = | TJ| .

[Ipu 3TOM BemMUMHA UMITYJIbCA ICHCTBOBABIIICH Ha TEJIO CHITBI ‘FAt‘ Oyner paBHa:

a)0;  06) ptgl2@; B) pcos120; 0)pl2;  n)p; e) psin12@; x) 2p;

6. KoutposbHoe 3amanue. Ha ¢pusmueckoe Teso AeHCTByeT criia. 3aBUCHMOCTh F.H

OT BPEMEHHM €€ NIPOECKLIMU Ha OCh X IMOKa3aHA Ha pUCYHKE. B HaualbHbIN MO- 20ttt
MeHT BpeMenH to = 0 mpoeKIys MMITyJIbca Tejla Ha OCh X OblIa paBHA HYIIIO. ok AR
Uemy ona OyneT paBHa B MOMEHT t = 6¢7? 2146

a) Okr-m/c; 06) 1kr-m/c; B) 2kr-m/c; 1) 3kr-m/c; n)4xr-mlc; 7] AR

e) S5kr-m/c; k) 6kr-m/c; 3) 8kr-m/c; 1) HET MPaBHJILHOTO OTBETA,;

7. KonTponbHoe 3ananue. 13 xectu BbIpe3ain TpyU OJUHAKO-
BbI€ JIETAJIM B BUJIE dJUIMIICA. [IBe ieTanu pa3pes3aiu Ha 4eThl- 0 | =<
p€ OIMHAKOBBIE YaCTU. 3aTE€M BCE YACTU OTOABUHYJIH IPYT OT
Jpyra Ha OJJMHAKOBOE PacCTOSIHUE U PAaCCTaBUIM CUMMETPHY-

;
HO oTHOcHTeNbHO ocu OO' (M. puc.). Beibepute npaBuibHOE 8‘5 % >
COOTHOIICHUE MKy MOMEHTAMHU MHEPIUH ITUX JeTalei OT- L I, I3
HocutensHo ocu OO

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

I') HE XBaTaeT JaHHBIX;

8. Kontponbsnoe 3ananue.lllkuB paguyca R Moxxer Bpamarbcest 6€3 TpeHUs: BOKPYT
TOPU3OHTAIILHON 3aKPETUICHHOW OCH CUMMETPHH, MPOXo et uepes ero neHTp 0.
Uepes MIKUB NIEPEKMHYTA HATh, K KOHIIaM KOTOPOH IOJBEILIEHBI IPY3bl pa3HOU Mac-
cbl. Macca MEHBILIETo Ipy3a paBHa M, a HUTh TSHET €0 C CWION Ty = mg/2, rae g —

yCKOpeHue cBoOoHOro najaeHus. Cuia HaTsSDKEHUS] HUTH, ISHCTBYIOIAs Ha BTOPOM
rpy3 paBHa T, =3mg. HuTh 1BHXeTcss BMecTe C BpallarouMces 00010M IIKHUBa HE

IPOCKAJIB3bIBAs. 3alIMIINTE YPABHEHUS JUHAMUKY BPALATEIBHOTO U IOCTYATENbHOIO ABUKECHHUS,
C UX IIOMOUIBIO MTOJIYYUTE BHIPAKEHUE MOMEHTA HHEPLUU IIKKUBA, 3aIIMCAaHHOE Yepe3 BEIUYUHBI M U
R, 1 ykaxxuTe npaBuiIbHBIN OTBET:

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

9. KontponbHslii Bopoc. Ha 0001 koneca co ciuiiamu 1 Ha 0001 CIIOITHOTO
JIMCKa TOTO ke paanyca R u Toit ke Maccel M HaMOTaHBI HEBECOMBIC HUTH, K
KOTOPBIM IPHUKPEIICHBI OJITMHAKOBBIE TPYy3bI Maccoit M. U xoseco, 1 JucK Mo-
T'YT BpaIlaThCsl BOKPYT TOPHU3OHTAIBHOM 3aKpeIUIeHHON OCH CUMMeTpuu 0e3
TPEHHSI ¥ TIEPBOHAYATIBLHO MTOKOATCS, a TPY3bl HAXOIATCSA Ha OJJMHAKOBOM BBI-
core h Hazx monom. O1ieHUTE, KaKOW U3 IPy30B ObICTpEe yIaaeT Ha I0JI OCIIe
Havasa qBIKeHHs. OTBET 000CHYHTE ¢ TOMOIIBI0 (PU3HMUECKUX 3aKOHOB H

bopmyst.

10. KonrponbsHoe 3ananue. Jlokosmiicsi crepkeHb Macchbl M U JUTHHEL | crioco- % 0

OcH BpaIaTbCsi BOKPYT NEPHEHANKYISIPHON 3aKperuieHHon ocu OO’, mpoxois- .VZTA.
1IeH yepes3 ero UEeHTp. B MpoTUBONOIIOKHBIE Kpast CTEPKHS OJHOBPEMEHHO Bpe- oR ‘4 v
3aI0TCSl MAJICHbKHUE IUIACTUIMHOBBIE IIAPUKH C TEMH K€ MaccaMu M, JIETEBUINE

HaBCTpedy APYT APYTY C OMHAKOBBIMU IO BEJIMYMHE CKOPOCTSIMU V NEPHEHANKYIISIPHO KaK
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CTEPKHIO, TaK U K ocu BpaieHus. [llapuku npuimnaror kK crep:kHio. Paccuntainte Ha OCHOBAaHUU
IIPUBEICHHBIX JAHHBIX YTJIOBYIO CKOPOCTb CTEPKHS C IPUIMIIIUMY IIapUKaMU Cpa3y IOocie yaapa
U YKaXXUTE OTBET!

V. 2v . 3v. 3v., 6v . 9v . v . 12v . 3v .
a)l—, 6)§, r K H) —; K

5v,
R s H) ! C) — ] R 3) — ] ]
2 8 6l 5l 5l 12 7l 1d

J) APYroi OTBET;

11. KonTpoabHBbIi Bompoc. B aTTpakiimoHe 4enoBeK TOJKEH OTBECTH TSIKEIIBIN
I1ap, MOJIBEIICHHBINH Ha IIHYPE M TOJKHYTb €ro TaK, YTOObI BO BpeMsi BO3BPATHOTO
JBUKEHUS 1Iap COMII KETITI0, CTOSIIIYIO IPSIMO 0T TOYKOM, B KOTOPOH IIHYp MO
BEILICH K MOTOJKY (Mepe Kerie CTOMT NPersTCTBHE, HE T03BOJISIoIIee COUTh &
npsAMbIM yapom). OIEHUTh BO3MOXKHOCTh COUTB IIAPOM KETJIF0 B TAKOM aTTpakK-
uone. Kak cnenyer Tonkars map? OTBeT 000CHYHTE ¢ TOMOILIBIO (PU3NUECKUX 3aKOHOB U (hOpMYII.

7
A

12.KonTponbHoe 3aganue. TOHKHIA CTep)KeHb Macchl M ¥ JUTMHBI | MOKeT coBepmiath 0
He3aTyxarome Kojaebanuss BOKPYT TOPU3OHTAILHOM ocu moaseca O, mpoxoasien yepe3
Kpaii cTepxkHs. B 1ieHTpe cTepKHs MPUKpPEIUIeH MalleHbKUI rpy3uk Maccsl 3m. Paccuu-
TaliTe HA OCHOBAHUHU ATHX JAHHBIX BEMYUHY IIEPHO/Ia MANBIX KOJIEOAHUN TAaKOTO MasiT-

HHKA U YKQKUTE IPaBUIBHBIN OTBET (J — yCKOpEeHHEe CBOOOIHOTO MaJICHUS): m,l

a)2n2—|; 6)2n£; B)Z]TE; r)2T[7—|; z[)2n8—|; e)2n|—;
39 24g 129 12g 99 g

xK) 2TT S ; 3) 2Tt in ; 1) HET MPaBUJILHOTO OTBeTa (IPUBEIUTE €r0);
99 12g

3m

13. MuMo HemoABMKHOTO HabmoaaTeNs Ha 3eMie ¢ OOJIBIIONH CKOPOCThIO, paB- — e
Hoit v=2- 16 m/c, nposieTaeT pakera. KoCMOHABT B pakeTe nepsKail CTepXKEHb - _— i% >
HbI | mapaiuienbHO IBHKEHUIO PakeThl U oBepHy:I ero Ha 90°, HanpaBus nep- E

NCHIUKYJIIPHO JIBIKCHUIO pakeThl. s yenoBeka Ha 3emiie [UITMHA CTePIKHS 1M0-
cJie 3Toro Oyaet paBHa (¢ — CKOPOCTh CBETa B BaKyyMe):

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

14. KonTpoabsHoe 3aaHue. MeanbHblil ra3 HaXouscs B cocye noa nopiinem. [lopuiens cxanu,
YMEHBIIMB 00BEM CcOoCya B 2 pa3a Ipu HEU3MEHHOHN TeMIepaType, U MPH STOM BBIITYCTUIIH U3 CO-
CyJla MOJIOBMHY MacChl HAXOAMBIIETOCS TaM ras3a. Kak mpu 3ToM U3MEHHIIOCh JIaBJICHHE T'a3a, OC-
TaBIIIETOCS B COCYE?

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

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

) yMeHbIIHI0Ch B 16 pas;

15. KonTponbHbiil Bonpoc. HekoTopoe koMuecTBO ra3a cieayeT NepeBeCcTy U3 COCTOSTHUS C JaB-
JICHUEM p1 1 00beMOM V) B COCTOSIHHE C JaBJICHUEM p2 = 2p1 1 ¢ 00beMoM Vo = 2V1. DTO MOKHO
c/iesaTh UCToNb3ys (KOMOMHHUPYS) TOJBKO JBA 0OPAaTUMBIX MPOIIECCa U3 YEThIPEX MePEeUUCIICH-
HBIX. U30TEPMUYCCKHI, H1300apUUECKUMA, N30XOPUUECKHUI 1 anadaTuyeckuii mporecchl. Heooxo-
JTUMO HalTH TaKyl0 KOMOWHAITUIO U3 JIBYX MEPEUHCICHHBIX MPOIIECCOB, YTOOBI Ta3 B PE3yJIbTATE
3TUX JBYX IPOLECCOB Mepelén U3 HaualbHOr0 B KOHEYHOE COCTOSIHHUE, COBEPUINB IPU STOM Hau-
6onbiryio padorty. M3n0xure cBOE MHEHHE O TOM, Kakasi KOMOMHALUS IPOLIECCOB OYAET ya0BIe-
TBOPSATH JaHHOMY yCJIOBHIO. OTBET 000CHYHTE C IMOMOIIBIO0 (PU3NYECKUX 3aKOHOB B (POPMYII, U30-
OpasuB BBIOpaHHYI0 KOMOMHAIIMIO MPOIIECCOB HA quarpamme p — V.



6

16. KonTpoasHoe 3ananue. MaeanbHpiii ra3 coBepiaet npomecc 1 —» 2 — 3, uzo- ol
OpakeHHBIN Ha auarpamme P-V,rae Po =4p;, Vo =2V, V3 =3V, p = 10°a,
P

1

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

Il/l Vo 13

a) 150/x; ©6) 200/Tx; B) 250/x; r) 300/x; ) 350/1x; ¢) 400/ x; x) 450/Tx;
3) IPYroi OTBET;

BennunHy 150 [Ix. Kakoe Temno momygaert ras 3a Bpems npomecca 1 — 2 — 3?

17.KonTtpoapHoe 3a1anue. MoJsipHbIe TEIIOEMKOCTH HICATBHOTO ra3a B IMPOIec- P
cax 1 - 2u 1 - 3 pasusl C; u C, coorBeTcTBEeHHO. X OTHOIIEHNE 2
Cy / C, =0, 75. TakuM razoM MOXKeT ObITh (YKa)KHTE BCE MPABHIbHBIC OTBETHI): 1 3

a) ammuak NH3; 0) kuciopom O;  B) a3oT Np; 1) yriekucibiii raz COy;
n) renuit He;  e) Bogopoxa Hy; ) JaHHOE YCJIOBHE HEBO3MOXKHO;

18.KontponbHoe 3a1anue. YKaxute GopMyiy AJisl BBIYUCICHHS IPUPAILEHUS SHTPOIUU

UJICAITLHOTO ra3a MpH H300apHOM OXJTKICHHH a) —jd?u; 0) J'(dU + pdV) ;
vC,dT
B) I @; r) j Tp; ) I pdV; e) jd?u, ) HET MPaBUIbHOMN (HOPMYIIBI;

19.KontponbHoe 3a1anue. Ha pucyHke npeactaBieH IpsaMOi UK TEIUIOBOW Mallu-
HBI B KoopauHarax T — S, rae T — TepMoMHaMUYecKas TEMIIEpaTypa, S— 3HTpo-
nusl. YKaXHUTe YIacTKH, Ha KOTOPBIX TEIUIOTA OCTYIAeT B padoyee TEJIO MAITHHBI OT
HarpeBartesie, U y9acTKH, IJIe TEIIOTa OTIACTCS XOJIOAUIbHUKY:

a) 12, 23 —1ocrymaer; 34,41 -otmaercs; 0) 12, 23, 41 -focrymaet; 34 —ormaercs;
B) 12, 41 —mocrymaer; 34 —otmaercs; r) 23 —mocrynaer; 41 —oTnaercs;

20.KonTponbHoe 3a1anue. JlaBineHue ra3a, COBepIIaroIero N30TePMUIECKU MPOLIECC, YMEHBIIH-
J0ch B 2 paza. [Ipu aToM cpeansist yimHa CBOOOAHOTO MpoOera MOJICKYJI ra3a:
a) yBenuumiack B 4 pasa; 0) yBenmuumiiach B 2 pasa; B) MPAKTUYECKU HE M3MEHUIIACK;

') YMEHBIIMIACh B 2 pa3a; J) YMCHBIIWIACH B 4 pasa;
\ jQ Jy Q /

N Jo / Jo . A

X 6 X L — x Y . 1 ,
CTEP)KHS, M300paXkeH- X X X A x-zx 5 x-zx r x-zx x5 x-zx P x-zx P x-zx
HOTO Ha JIEBOM PH- a) 6) B) r) ) €)
CYHKE, IMEET BCIO/TY

OJIMHAKOBBIH, HE 3aBUCSIIUI OT TeMrepaTypbl KO3((UIIMEHT TeTIONPOBOIHOCTH. KOHIIBI CTepKHS
nojepkuBatoTcs npu pasHeix Temneparypax 71 = 400K u 7> = 300K. YkaxuTte npaBuIbHBINA
I‘pa(bI/IK 3aBUCHUMOCTH BCIIMYHNHBI IIJIOTHOCTU IIOTOKA TECIlJIa ]Q OT paCCTOSAAHUSA X BIOJIb CT'O OCHU.

21.KoHTposbHOE 3a- T . Jo
nanue. Marepuai )2 >

22.KontponbHslit Borpoc. [Ipuxoas 3uMoii B CBOE JKMIIHIIE YETTOBEK MOXKET CECTh Ha HKeJIe3HbIN
CTYyJI, @ MOXKET — B ILTIOLIEBOE Kpecio. B nepBoM cityuae eMy OyaeT X0JI0/HO, a BO BTOPOM — TEILIO,
XOTd TEMIIEpATypa U CTyJa, U Kpeciia OJMHAKOBA U paBHA TeMIIepaType Bo3ayxa B komHare. Onpe-
JIeTUTe MPUUUHY TaKOT'0 pa3iInyus B pe3yabTaTax U 00ObsICHUTE €€ C IOMOIIbIO 3aKOHOB U (hOpMYIT
(107370978
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3 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH ChOPMUPOBAHHOCTH KOM-
nerenuun OIIK-1

1. KoHTposibHOE 3a1aHKe. DIEKTPUUECKOE 110JIE CO3AaHO0 TOUEUHBIMU 3apsiia- q q, 2
MU Ch ¥ Cp. Ecint 0 = —Q, @ = +Q,a paccTosiHuEe MEX]y 3apsaaMu U OT Cp A0 @1 o L lc
ToukH C paBHO a, TO BEKTOP HAIIPSLHKEHHOCTH 110JIs B Touke C OpUEHTUPOBAH B a d ¢4 3
HATPABIICHUH ... a)l, 0)2; B)3 r)4; 1) pasen 0

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

HOCTB IIOTOK BEKTOPA HAIPSKCHHOCTH SJICKTPOCTATUUCCKOI'O I10JIA,
CO3aHHOT'O 3TUMU 3apsasaaMu, paBCH —2q/80 .

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

3. KonrponbHoe 3ananue. Ha pucyHke mokazanbl SKBUIIOTEHIIH-
QJIbHBIE JIMHUU JIEKTPOCTaTHUECKOTrO MOJIS ¥ 3HAYEHUs IOTEH-

ruana Ha HuX. CBOOOHBIN AJIEKTPOH, TOKOUBIIUKCS TIEPBOHA- RPN TN
o _— NN it
YallbHO B TOUKe P, yKka3aHHOI Ha PUCYHKE, HAYHET ABUraTbCA B/ /7 ,77=3w4 :D AN
Y 'L
HAIpPaBJICHHH: G e b )b
. . . . v "\\ poghel LV SR N S heloch s
a) A 6) B, 8 C, 1) D; N =200 AT A’
- 1 L4
- o8 -
58 4B 3B2B1B ! -1B-2B-3B-4B-35B
0, Pg 4. KontponsHoe 3aaanue. K konny “B” mnepBoHauanbHO HE3apsSKEHHOTO Me-
S TammMueckoro cTep)kHs MOAHECTH MOJ0KUTENbHBIN TOUeUHbIN 3apsy +(, Io-
A sakyym B CJIC YETO0 10 CTEPIKHIO PACTIPECIIUIICS HHIYIIUPOBAHHBIN 3aps/ (CM. pUCYHOK).

KakuM cTaHeT COOTHOIICHHE MEKITY MOTCHI[MATIAMH TIPOTHBOIMOIOKHBIX KOH-
I[0B CTEPIKHS:
a) oA <@g 0) 0a > 0p B) Po =@ TI) BCE HHAYIUPOBAHHBIC 3aPS/IbI HMEIOT OJUH 3HAK
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5. KontponbHoe 3ananue. Yuciio CUIIOBBIX JIMHUM 3JIEKTPOCTATHUECKOTO MOJI,

IIOKa3aHHBIX Ha PUCYHKE, IPONOPLIMOHAIBHO BEIUYUHE HaNpsDKEHHOCTH E 3TOTO | €4 A €
nond. Jluaum E nepneH MKyIApHBI K INIOCKOM rpannie Ab paszgena IByX OfHO- >, >
POIHBIX AUDJIEKTPUUECKHUX CPEJl C UNICKTPUIECKUMH IIPOHUIIAEMOCTSIMHU €1 U €2. T =
CornacHo pUCYHKY (BbIOEpUTE PAaBUIIBHOE YTBEPKACHUE): - L
a) eole; =2;  0) yKazaHHBIN Ha pUCYHKe BH ITMHKI E HEBO3MOXKEH; 7
B) Ha rpanuiie Ab oOpa3yercst IBOHHOM 3JIEKTPUYCSCKUN CIIOH U3 CBA3aHHOIO 3a- h 5 o

psna, IpU4eM CyMMApHBIN 3apsil 3TOTO CJIOS MOJIOXKUTEIICH,
r) Ha rpanune Ab oOpa3yeTcst IBOMHOM AJIEKTPUYECKHIA CIION U3 CBSA3aHHOT'O 3apsijia, IPUYEM CyM-
MapHBIN 3apsizi TOTO €10 OTPULIATEIICH.

6. KonTponrsHoe 3ananue. Ha pucyHke mokasaHsl JUHUM BekTopa D anekTpuyueckoi D
WHIYKIWU 3J€KTPOCTATUYECKOTO MOl B OJTHOPOJIHOM cpejie. Y KaKUTE BEpHOE /

COOTHOIIEHUE MEXKY IUIOTHOCTHIO SHEPTUHU W TaKOTO MOJjs B TOUKax A u B: ~A ‘B
a) Wa > Wg; 0) Wa = Wg; B) Wa < Wg; ') HEOCTATOYHO JaHHBIX,
7. KonTponbHoii 3aganue. Tok |, TeKyIuii o NpoBOJHUKY MEHSETCS CO BpeMeHeM t ]
0 3aKOHY, H300pak€HHOMY Ha puc.l. YKaxuTe, o KakoMy 3aKoHy Oyzaer

0 0 0 0 MEHATBHCA CO BpEMEHEM 1

BeJIMYMHA JHKOYJIeBa Termia Q, 0 !
; ; ; BBIJICISIONIETOCs B IPOBOIHUKE! Puc.1

0 0 > 0 0

a) 0) B) r)

8. KontponbHoe 3aganue. CMenaHHbIN MyYOK 3JIEKTPOHOB U MOJIOXKHUTEIBHO 3apsyKEHHBIX HOHOB
BOJIOPO/IA, IBMXKYIIUXCS B INIOCKOCTH PUCYHKA C OJJMHAKOBOW CKOPOCTHIO, BJIETAET B MaccC-
CIEKTPOMETPE B MEPIECHAUKYIIPHOE MAarHUTHOE IT0JI€, MHIYKLIHS KOTOPOro HAlpaBJIeHA 3a IIOC-
KOCTh pHCyHKa. [10 KakuM TpaeKTOPHUSIM JIBUXKYTCS YaCTHUIIBI B 3TOM 1oJie (BBIOSpPHUTE TPABUIIbHBIHN

PHUCYHOK):

a) : )VIOHI:I 6) :W B) :SJ'I)eKTPOHbI N wm
— < ®B — %8 —= !~ ®B .
nyoK: nyHOK:D MyHOK; nydok )

I
i ANEKTPOHbI 1 SNEKTPOHbI ! VOHBI 1 VOHbI

9. KontponbHoe 3ananue. [1-o0pa3Hast pamka pacmoio)eHa B TOPU30HTAIb-

HOM MJIOCKOCTH, HE UMEET CONPOTUBIICHUS U HAXOJIATCS B TOCTOSHHOM OJI- 2F <_] mR oF
HOPOJIHOM MarHMTHOM I10JIe, IMHUU UHAYKUUU B KoTOporo meprnenauky- v
JISIPHBI K TUIOCKOCTH PaMKH U HalpaBJIEHbI 3 IJI0CKOCTh pucyHka. [1o pamke

0e3 TpeHHs MOXET JIBUTaThCs TIONepeyHast MepeKIantHa ¢ Maccoi M, JutuHoOu | 1 compoTHBIeHHEM
R. IlepexnaanHy TOJIKHYJIN BJIEBO ¢ HAYaJIbHOU CKOpOCThIO V. [IpH 3TOM 10 3aMKHYTOMY KOHTYpY,
00pa30BaHHOMY paMKOH U MepeKIaAuHON OyAeT MPOTeKaTh MHAYKIIMOHHBINA TOK, BEIMYMHA KOTO-

POTO CO BPEMEHEM ....... U KOTOPBI 00TEKaeT KOHTYP ....... (BBIOEpHTE TPABUIIBHOE YTBEPIKIC-
HUE):

a) YMEHBIIIAETCS .... [T0 YaCOBOM CTPEIIKE; 0) yMEHbBIIIaeTCs ... ... MPOTHB YaCOBOU CTPEJIKH;
B) BO3pAcCTaer ...... T10 YaCcOBOM CTpEJIKE; I) BO3PACTaET ...... IIPOTHB YaCOBOM CTPEIIKH;

1) HE U3MCHSIETCS ... [10 YaCOBOM CTpPENIKE;  €) HE U3MCHSETCS ...... MIPOTUB YaCOBOU CTPEJIKH;
10. KouTposabHoe 3amanue. B ajekTpryeckoM KosiebaTeIbHOM KOHTYPE ¢ HHIYKTHB- R

C
HocThIO L, éMkocthio C u pesuctopoM R mpoucxonst coOcTBEHHBIE 3aTyXaloIHe ﬁi'\j
AJIEKTPUYECKUE KOJIeOaHUs C YaCTOTON ® U ¢ KoaddummenTom 3atyxanus . Eciu L
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BennurHy éMKOCTH C yBETHYUTH MPH HEU3MEHHBIX BennunHax R u L, To (BhIOEpUTE MpaBHILHOE
YTBEPIKICHHE):

a) ® yMEHbINAETCs, B He MeHseTCs; 0) ® YMEHbIIAeTCs, 3 pacTeT; B) ® PacTeT, 3 HEe MEHSCTCS;
) ® HE MEHSETCS, 3 YMEHBIIIAETCS; 1) ® pacTeT, f YMEHbIIACTCS,  €)  He MEHseTCs, 3 pacTer;

11. KontponpHoe 3aaanue. BOiM3u MOBEPXHOCTH 3aKPETICHHOT'O HETIOIBHK-

HOTO IIapa, IO MOBEPXHOCTA KOTOPOTO PABHOMEPHO PACIPEIEIICH IICKTpUIe- +q’
CKHH 3aps] +(, IepBOHAYAIBHO MTOKOMJIACH CBOOO/IHAS YAaCTHIIA C MACCOW M U C ‘m
IMMOJIOKUTCIIBHBIM 3aps10M. y,Z[aJ'II/IBH_II/ICB 1o HeﬁCTBHeM SJICKTPHUYCCKUX CHUIT CO

CTOPOHBI IIapa Ha OECKOHEYHOE PACCTOSHHE, YaCTHIIA TPUOOPETAaET CKOPOCTh, paBHYIO V. [Tomyun-
T€ M YKKUTE NMPABIIILHOE BBIPAKEHHE TSI pacdyeTa BEIMIUHBI 3apsiia (' YaCTHIIBL:

b

2 87, mv? R; 5) 4 mv’ R; ) 27 MV° R; 0 477505{ - 872505 . 277505{ ;

q q q aqnv qnv qnv
) ApYyrou OTBET;
12.KontponbHoe 3ananue. [1o AByM napaiienbHbIM IPSMBIM O€CKOHEUHBIM - s
MPOBOJIHMKAM TEKYT TOKH OJJMHAKOBOW BEJTUYHMHEI | Tak, Kak MOKa3aHO HA PH- OY: b [/
cyHke. YeMy paBHa MHIYKLHUsI MATHATHOTO MOJIsT, CO3JQHHOTO STHMH TOKaMH B b 1

touke O Ha OJMHAKOBBIX PACCTOSIHHUAX D OT 000MX POBOHHUKOB:

2)B=tl. G p=fl. yp=tl, gkl yp-tl. pg_tl.

4b 2b b 4rb 27b b

13.KonTtposbHoe 3a1aHue. 3aMKHYTBII KOHTYP OXBaThIBAET MPSMBIE TIPO- I ’\
BOJHUKH C TOKaMH |1, |2, 13 11 4. DTOT KOHTYp, HampaBiaeHUe ero 06xoaa u ! / &
HaINpaBJICHUS TOKOB YKa3aHbl HA pUCYHKE. YKaKUTE, EMY paBHA [IUPKYJIs-
1] BEKTOPA MHAYKIMY MAarHUTHOTO TOJISI ITO 3TOMY KOHTYpY, [eJIEHHAs Ha

/ obxoa I

/'\
| A\ L
A

MarHUTHYIO TIOCTOSHHYIO (JSLsadT / Mo

a) l1-1o-13-14 6) S A P SV B) [1-1,-213-214 I‘) -l o+215+21 4 ,Z[) [1+]o+215+214 e) -11-15-213-214

14.KourponbHoe 3a1anue. Ha puCyHKe OKa3aHbl IMHAKM BEKTOPA HANPSDKEH- .~ ., / 0/
HOCTU H MarHMTHOrO NOJsl Ha IVIOCKOW I'paHMLIE IBYX OJHOPOJHBIX MarHETU- M, |/ / /
KOB C MAarHUTHBIMU MPOHUIIAEMOCTAMH 1 =3 U P = 2.1Ipoekuuu 3Toro Bek- u%‘/ e
TOpa Ha HOPMAJIbHOE HAINpaBJIE€HHE N K I'PaHULIE C Pa3HBIX CTOPOH OT IpaHulpl "~ 1 ¥ H, ~
paBHbI H1n U Hop TOKM IPOBOAUMOCTH Ha IPaHULE CPEll OTCYTCTBYIOT. Uemy

paBHa BeiuuuHa Hop, eciu Hin =4 Alm?

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

T

15. KonTpoasHoe 3aganue. [10 3aMKHYTOMY POBOJSALIEMY KOHTYPY TE€YET
TOK, BEJTMYMHA KOTOPOTO MEHSETCS CO BpeMeHeM {, Kak ITOKa3aHo Ha Ipa-
¢duke. Onpenennure U yKaKUTe BETUUYUHY HHIYKTHBHOCTH KOHTYpA, €CIIH
Bo3HHKaroMmas B HeM 3J1C caMOMHIYKITMYA UMEET Benuuny 2 B:

a)1Tu; 06)2I'm; B)3I'm;, r1)4l'm; n)6I'n; e)8I'n; x)12IH;

16. KonTponbHoe 3amanue. i 31eKTpUIECKOro KoedaTeTbHOro KOHTY-
pa uzo0pakeH rpaduk COOCTBEHHBIX 3aTyXaIOINUX KOJICOaHMI dJIeKTpuye-
CKOTO 3apsi/ia Ha KOHJICHCATOPE, OMUCHIBAEMBII YpaBHEHHUEM

q(t) =Ae'" Sin(ool t+ (p) (cm. pucyHOK). OnpeenuTe BETUIUHY JOra-

pUGMHUECKOTO JeKpEMEHTa 3aTyXaHus Koebanuii 0 (jrorapudm oTHOIIE-
HUS aMIIJIMTYbl B HadaJIbHBIII MOMEHT BPCMCHH K aMINJIUTYAC YCPE3 I1C-

puonm): a)0,25; 6)1; 8)0,333; 1)0,167; m)0,5  e)0,667;
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17.KouTtponbHoe 3ananue. B anexTpuueckuii koneOaTeIbHBIN KOHTYp C aK- R C

TUBHBIM conpoTuBieHneM R, émMkocTeio C ¥ MHAYKTUBHOCTHIO L, n300pa- [ﬁﬂﬁocos(mﬂ
JKEHHBIN Ha PUCYHKE, BKIIOUEH MOCJIEI0BATEIbHO HUCTOYHUK IEPEMEHHOTO .

TOKa C aMILIUTYJOU €, U C TAKOM 4aCTOTOM ®, YTO aMILIUTY/A [1aIcHUs HANPSDKEHUSA HA KOH/EH-

catope C OCTUraeT MakCUMaJIbHON pe30HaHCHOU BelnuunHbl. EMKkocTh C mepeMeHHOro KOHJEH-
caTropa yBeIM4WId B 2 pa3a. UTo Hao caenaTh ¢ napaMeTpaMu KOHTYpa, 4TOObI pe30HaHCHOE yBe-
JMYEHUE aMIUTUTYBI TaJIeHHs] HAaPsHKEHUS Ha KOHICHCATOPe MO-MIPEeXHEMY Ha0Jt0Jalloch IPU TOU
K€ 4acToTe O:

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

B) L yBeanuuTh, a R yMeHbIINTh B 2 pasa, r)u R,u L ymeHsIuth B 2 pa3a;

1) 0OJIbIlIE HUYETO HE MCHSTH, €) HET MPAaBUJIHLHOTO OTBETA;

18. KonTponpHoe 3amanue. HampsokeHHOCTh MATHUTHOTO TOJIS TIJIOCKOM AJIEKTPO- z
MarHuTHOH BosiHBI nMeeT Bux H =K H, COS(a)t + Kk X) . Torna HanpskeHHOCTh E g 7 y

AIIEKTPUUYECKOTO TOJIS 3TOU BOJIHBI UMeeT BU (I, | ,K — OpThI JekapTOBOM cHUCTEMBI  y /= ‘H’
KOOPAWHAT):

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

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

19. KoHTposbHBII BOpoc. DKCIIEPUMEHTATOP IPOTSHYI 1Ba TOHKHX I1a- T b
paJUIebHBIX IPOBOJIA HA MAJIOM PACCTOSIHUM | JPYT OT Apyra ¥ mpoIrycKa- /

€T 110 MPOBO/IaM TOKU B Pa3HBIX HANPaBJICHUX, KaK TTOKa3aHO Ha PUCYHKE, | {

CUHUTAs, YTO pa3HOHAINPABICHHBIEC TIPOBOHUKH C pa3HOHANPABICHHBIMU

TOKaMHM MPUTSAHYTCS IPYT K IPYTY U MOXKHO, 3HAsI UX MACCy U CUJTY IPUTSDKEHUS, HAUTH BpeMms, 3a
KOTOPOE IPOBOTHMKH COMKHYTCSI U TOKH HCYE3HYT. BhICKaXkuTe CBOE CyKAEHUE O IPAaBOTE HIIH
OIIMO0YHOCTH 3aKII0UEHUS dKcriepuMeHTaropa. O60CHYHTE CBOM BBIBOJIBI ¢ TOMOIIBIO (pU3HUIe-
CKHUX 3aKOHOB,  C TIOMOIIBIO ()OPMYJT OTIpEIeNINTE BEINYNHY M HAPaBJICHUE CHJI, AEHCTBYIOIINX
Ha €JIMHUILY JUTMHBI IPOBOJHUKOB.

20. KontponbHslit Bonpoc. Ha ¢peppomMarHUTHBIN TOpOUJATBbHBINA CEPACYHHK U3
MaTepuaia ¢ MarHUTHON MPOHHUIIAEMOCTBIO |IL paBHOMEPHO HaMOTaHbl N BUTKOB
IPOBO/IA, IO KOTOPOMY TE€UET IMOCTOSHHBIN TOK |. Bo3HHKaloIIee B cepieUHHKe
MarHMTHOE I0JI€ UMEET BABOE MEHBIIYIO BETMYUHY HANPSKEHHOCTH, YeM HE0O-
XOJIUMO JUTSI ONBITA. DKCIIEPUMEHTATOP CYUTACT, UTO JIJIS YBEIHMUCHUS HAMIPSIKEH-
HOCTH MarHHTHOTO TTOJISl BHYTPU OOMOTKH B 2 pa3a HEOOXOIUMO YBEIHYUTD U
YHCIIO BUTKOB OOMOTKH, U TOK, MPOTEKAIOIINN 1O 0OMOTKE B J[Ba pasa, a TAK)KE HAMOTATh MPOBO/T
Ha Takou ke 1o opMme u pazMepam CeplIeYHHK, HO CACIIaHHBINA U3 MaTepuasa C BABOC MEHBIIICH
MarHUTHOHM MPOHUIIAEMOCTHI0. M37105KUTE CBOE MHEHHE O IPABOTE MJIM OLIMOOYHOCTH BBIBOJIA HKC-
nepumeHTaTopa. CBOi 0TBET 00OCHYHTE C MOMOIILI0 PU3NUECKUX 3aKOHOB H MOATBEPAUTE POp-
MyJIaMHU.

21. KontponbHblit Bonpoc. [leprneHanKynspHO riaakoil Topu30HTAIbHOM
MJIOCKOCTH CO3/IaHO TIEPIICHANKYIISIPHO HAIIPaBICHHOE HEOAHOPOAHOE Mar-
HHUTHOE TI0JIE€ ¢ UHIYKIUEH B, BeJIMYMHA KOTOPO# BO3PACTaET, KaK IMoKa3a-
HO Ha PUCYHKE. DKCIIEPUMEHTATOP TOJKHYII KEIE3HOE KOIBIO C PATNYCOM I
U C Maccoil m B o0acTh 0oJiee CHIIBHOTO MOJISl C HaYallbHOM CKOPOCTBIO V(, YTOOBI BBISICHUTD, YTO
MIPOM30MIET ¢ IBMKEHUEM KOJIbIIa B ajbHeleM. Ero uaTEpecyeT, uro OyeT gajibiie Mporcxo-
JUTh CO CKOPOCTBIO KOJIBIIA: OyJET OHA BO3PACTaTh, YMEHBIIATHCS MU HE U3MEHHUTCS U OYAET 1
IIPU 3TOM BBIJIEISITHCS TEIUIO, €CIIM TPEHUE KOJIbIIA O TNTIOCKOCTh OTCYTCTBYET. M31mokuTe cBOEC
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MHEHHUE O TOM, 4YTO 6yz[eT MPOUCXOAUTH C KOJIBIIOM IIPpU JABUKCHHUU U OGOCHyﬁTe CBOH BBIBOJBI C
MOMOIIBIO (PU3UYECKUX 3aKOHOB, IPUHITUIIOB ¥ (JOPMYII.

22.KoHTpOJBHBIN BOMPOC. 3aMKHYTYIO HAKOPOTKO KaTyliky-cojieHoua u3 N BHT-

==~ B
) = B
KOB C CONPOTUBJIEHNEM R U ¢ miiomapio 01HOTO BUTKA Sp, OCb KOTOPOH MEepBOHA-  —
_ ==
YajgpbHO ObLIa HaNpaBlieHa MEPIECHINKYIAPHO JHHUAM UHAYKIIMH B TOCTOSHHOTO — ==
MarHUTHOTO TI0JIs (CM. PHCYHOK), IIOBOPAYUBAIOT TaK, YTO OCh KATYIIKH CTAHOBUT- % =
==
N

cs mapajuIeNibHOM TMHUAM B . Kak ompeaenuTs NpoTeKImnii Ipy 9TOM Yepes Ka- 5 sumos
Tymky 3apsa? Yemy on Oynert paBeH? OTBET 000CHOBATh M MOATBEPAUTE (HOpMY- 1
JJaMU.

23.KoHTponbHbIii Bonpoc. /[Ba sKCiepuMeHTaTOpa pacCyKIaloT O TOM, KaK MOXKET
W3MEHATHCS BETUYHMHA 6 Jorapu(MHUUECKOTO IeKpEeMEHTa 3aTyXaHHs COOCTBEH-
HBIX JICKTPUUYECKUX KOeOaHU B KOHTYPE, H300paKeHHOM Ha PUCYHKE, TJIe BEJIH-
YUHBI EMKOCTH KOoHJieHcaTopa C U MHAYKTUBHOCTH KaTyIIKU L (uKCHpOBaHEHI, a
COTPOTHBIIEHUE peocTaTa R MOXKHO U3MEHSTH B MOOBIX mpeaenax 0< R< o« . [IepBbIil akciepuMeH-
TaTOpP CUYMUTAET, YTO BEJIUYMHA 6 HE MOXKET MPEBBICUTh HEKOTOPOTO 3HAYCHUS, 2 BTOPOH YBEPEH B
TOM, YTO BEJIMYMHA 6 MEHSETCS HEOTPAHWMYCHHO U JOCTUTAET BEJTMYHMHBI O = MpU R = . Bricka-
JKUTE CBOE MHEHHE O TOM, KTO U3 HUX TPaB WM HE TIPaB, U 00OCHYITE CBOW BBIBOI, TIOTY4YUB GoOp-
MYITy JUTsI TIPEACTIOB H3MEHEHUS BenurHa 6. MoXKeT 11 6 cTaTh paBHOW OECKOHEYHOCTH, U €CITU
J1a, TO MPpY KakoM 3HadeHun conpotusienus R? Hapucyiite npubau3uTenbHbIi Tpaduk 3aBUCHMO-
ctu 8 ot R

4 cemecTp

Ilepeyenb KOHTPOJILHBIX 32JaHUI H (HJIH) BOMPOCOB JUIsA OLeHKH COPMHUPOBAHHOCTH KOM-
nerenuuu OIK-1

1. KontpoisbHoe 3ananne. Ha TOHKYIO MIIEHKY U3 IPO3pavHOro Marte- 3
PHaJIa C OKA3aTEIeM NPSTOMIICHHS 1, HAXOJUIILYIOCs B BOSIYXC, Mana- | | | | ?e’i"”j: CjeTl, Iy
et cBepxy Genblii cer. IIpy 5TOM HA OBEPXHOCTH IUICHKH Habmoga-  <=— A~ T 7T 77

v 7 v ” i

10TCS HHTEp(EpEHIIMOHHBIC TTOJIOCKL. [[BeTOBast Okpacka yyacTka Kax- —<4—2 2 ~ N~
JIOM U3 II0JIOC MEHSIETCA B HAIIPABIICHUHU CIIPAaBa HAJIEBO, YKa3aHHOM

CTPEJIKOM Ha PHCYHKE CIIEIYIONUM 00pa3oM (BBIOCPUTE OTBET):  a) 3eje-
Haﬂ—>CHHH;I—>)I(CHTa5I—’OpaH)KeBa5I;

0) 3eneHas—KeNTasi—opaHKeBas—KpacHas; B) OpaHKeBasi—KeTas— CHHsA—3elIcHas;

r) JKenTas— ronybas— 3eleHas— CHHSIS, 1) KpacHass—OpaHXeBasi—KeNTas—3eJIcHasl,

¢) HaOJII0Aat0TCs YepeyIOIInecs Oelibie U TEMHBIE TIOJIOCH;

2. KonrponbHoe 3amanue. [locTossHHAsS AUdpaKIIMOHHON PEIIeTKH, Ha KOTOPYIO MMajlaeT HOPMaJIbHO
MOHOXPOMAaTHYECKHH CBET, paBHa 3,6 MkM. 3a perrerkoii o yriom 30° K HampaBJIEeHUIO Magaro-
IIEro CBeTa HAOII01aeTCsl MHTEPPEPCHIIMOHHBIN MaKCUMyM (CrieKTp) 4-ro mopsiaka. J{irHa BOJHBI
HaJafoIIero CBeTa paBHa (YKa)XKUTE MPAaBUIIbHBINA OTBET):

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

) Apyrou OTBET;

3. KonrponbHoe 3ananue. Ha qudpakunonHyro pemeTKky najaeT Oenblii CBET CO BCEeMHU JITMHAMU
BoJH. Ha skpane, pacnonokeHHOM 3a TU(PAKIUOHHON pereTKoi, BOIu3u nenTpa O uHrepdepen-
IIMOHHOM KapTUHBI HAOJIFOIAI0TCS MAKCUMYMBI OCBEILICHHOCTH (CIIEKTpbl m—-ro nopsaka). C yBe-
JMYCHUEM TIOPsIZIKa CrieKTpa m (BBIOEpUTE MPAaBUIILHOE YTBEPIKICHUE):

a) ero HIMPHHA PACTET, a IPKOCTh OCTAETCS HEU3MEHHOMN

0) ero mmpHHa OcTaéTCs HEM3MEHHOM, a IPKOCTh YMEHBIIIACTCSI
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B) €ro MIMpPUHA U APKOCTh HE U3MEHSIOTCS r) €ero HIMPHHA U SIPKOCTh YMEHBIIIAIOTCS
1) ero HIMpHHA YBEINYUBACTCS, & IPKOCTh YMCHBIITACTCSI

4. KontponpHoe 3aganne. Ha myTu Jiyda ecTeCTBEHHOTO CBETa C UH-
TEHCUBHOCTBIO |, YCTaHOBJICHBI JABE IJIACTUHKHU U3 TypMaiuHa. [locie I,

IPOXOXK/ICHHS TNIACTUHKH 1 CBET MOJHOCTHIO TUIOCKOTIOJISIPH30BaH
(cm.pucynok). ITnacTuHka 2 BHaYaje yCTaHOBIIEHA TaK, YTO HE MPO-

nyckaer cBera. Ha kakoit yroi ¢ Hajio mocjie 3Toro noBepHyTh OCh

O'O' BrOpoii MIacTUHKU 2 BOKPYT HAMpPaBJICHUS paCpOCTPAHEHUS

JTyda cBeTa, 4TOOBI OHA CTaJla MPOIYCKAaTh CBET C MHTEHCHBHOCTBIO | 5 =1 ¢ / 47

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

5. KontposbpHoe 3a1anue. [lepBoHAYAIbHO C €JMHUIBI TOBEPXHOCTH a0COIIOTHO YSPHOT'O TEJa HC-
MyCKaJIOCh TEIJIOBOE U3NMy4YeHHe ¢ MOMHOCTHIO Pg = 300BT. 3aTeM MOIIHOCTH 3TOTO H3ITYICHHUS
Bo3pocia 1o BenmuuuHbl P = 1200BT. Onpenenute, BO CKOJIBKO pa3 M3MEHWIIACH MTPH 3TOM JTMHA
BOJIHBI, Ha KOTOPYIO MIPUXOJAUTCS MAKCUMYM TETIOBOT'O U3JTYUCHUS:

a) yMeHbIMiIach B 16 pa3;  0) yMeHbIImMIach B 4 pa3a;  B) YMCHBIIWIACH B 2 pa3a;

r) yMeHbImiaach B 1,41pas; 1) He U3MEHMJIACh, e) yBenuumniack B 1,41pas3;

K) yBeITMUMJIach B 2 pas3a;  3) yBeJIMUWIach B 4 paza; M) yBenuumiach B 16 pas;

6. KoHTponbHbI# Bompoc. DKCIIEpUMEHTATOP MPEACTaBUI TpaduK 3aBUCUMOCTH U3y~  y/oruepu
4aTeNbHOUN CIIOCOOHOCTH a0COTIOTHO YEPHOTO Tela OT IIUKINYECKON 4acTOThI U3Tyde-

HUS © TP ABYX pa3IMYHBIX TeMIleparypax. Beickaxkute cBOE MHEHHE O TOM, Ipa-

BUJIBHO JIM HAPHUCOBAH 3TOT rpa(blfnc, " CCJIM OH HApUCOBAH HCIIPABUJIbHO, TO I'’IC CAC- 0
naHbl omuOKKU? OTBET 000CHOBATH M MOJATBEPANTH 3aKOHAMH B (POopMyJIaMH (PU3HKH.

7. KontponbHoe 3amanne. ['paduku 3aBUCHMOCTH MaKCUMAJIBHO BO3MOKHOMN
KUHETHYECKOW YHEPTUH JIEKTPOHOB, BBIOUTHIX U3 IBYX MeTawioB “1” u “2”, ot
YacTOTHI V MAgaronnX (JOTOHOB UMEIOT BUJI, U300paKCHHBIN Ha pUCYHKE. BbI-
OepuTe MpaBUILHOE YTBEPKICHHE:

a) yroJ HaKJIOHa 000MX TPaUKOB K OCH V JIJIsl pa3HBIX METAIJIOB IOJDKEH OBITh Pa3InYHbBIM,;
0) st moOBIX MeTayioB “1” u “2” rpaduKu T0KHBI COBIAIATh

B) paboTa BbIX0/1a 3JICKTpOHA U3 MeTasuia “1” Gosbiie, yeM u3 Metauia “2”

r) paboTa BBIXOa MJIEKTPOHA U3 MeTaiia “1” MeHblle, 4eM U3 MeTayuia “2”

8. KontponbHoe 3ananue. ['paduk 3aBUCMMOCTU MaKCUMAaIbHO BO3MOXKHOT'O E o
3HAUCHUSI KUHETHYECKOH OHEPI'HUHU 3JICKTPOHA, BBIOUTOTO U3 MeTaiia, OT 4acTo-
THI v Tafaromux GoToHOB n300pakeH Ha pucyHke. [locTostHayro [ltanka Hamo
ucKath o popmyie:

a) h=arctga; ©6) h=ctga; B) h=tga/2; r)mpyras popmyina;

9. Kontponbroe 3aganne. @otons! “1” ¢ MIMHON BOJIHBI A1 TAJAIOT HA 3
MOKOSIIIUAKCS 3JIEKTPOH. B pe3ynbTaTe KOMIITOHOBCKOTO PacCEsIHHS Ta-

KUX (POTOHOB OT AMEKTpOHA pazieratorcs Gpotonsl “2”, “3” u “4” ¢

JUTMHAMHM BOJIH A2, A3 M Ay COOTBETCTBEHHO (CM. prcyHOK). HaumeHb- 1

LIYI0 JUIMHY BOJHBI A HMeeT GoToH (Min OTOHBI): PAAAAA L NP
a)l;, ©06)2; B3, 104, n1)lu?2; ¢) lu 4, 4 SNeKTpoH

) BCce (POTOHBI UMEIOT OJMHAKOBYIO A;
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10.KontponbHoe 3aanue. Ha moBepXHOCTh Tella HOPMaIbHO MajaioT (GoTo-
HBl MOHOXPOMATHYECKOTO JIA3EPHOTO M3IIYYSHHUS C JITMHOM BOJHBI A, JEHCT-
Bys Ha momaaky AS cunoit F. Cxonpko potonoB AN momnazgaer Ha 3Ty
IUTOIIAIKY 3a BpeMst At, ecin TeJo 3epKaibHO OTpaXkaeT BCE Majaroniee Ha
Hero u3nydeHne (yKaxurte npaBmibHYI0 Gopmyiy, rae h —mocrosiHaas

NN \3epKano

[Tnanka):
2) FAAt . 5) FAAt . B FAAt . 1) 2hEAL ) 2F/1At; o hF/]At; ) hFAt;
h 2h hAS h AS A

11. KonTtponbHoe 3ananue. KnHeTHueckne SHEPruy HEPEJIITUBUCTCKHUX MPOTOHA U O — YaCTHUIIBI
(s1po aToMa renus) OJUHAKOBBIL. YKaKUTE BEPHYIO BEINUYUHY OTHOLICHUS Ay / A p AJIHHBIL BOII-

HBI 7ie bpoiis O —4acTUllbl K JUIMHE BOJIHBI i€ bpoitisg npoToHa:

a)l; 6)v2; B2 V8 4 e)%; m)%; 3)

1
= M) =]
8 4
12. KonTpoasHoe 3aganue. CocTossHEEe CBOOOAHOM MHUKPOYACTHUIIBI C MACCOM M B ciTydae OJTHO-
MEPHOTO JIBHKCHUS OTIMCHIBACTCSI BOJIHOBOW (hyHKIIHEH (X) = Cexp( i X) , rae C 1 0— MOCTOsH-

HbIC BEJIMYMHBI, | — MHUMAasl ¢IWHUIA, TTOJHAsE SHEPTHs YacTHUIlBI paBHa E. Eciu

h =1,055103 JIx [¢, TO TOCTOSIHHYIO 0. MOKHO BBIUMCIIUTH M3 COOTHOIICHHUS (ONPEICITUTE U
YKQKHUTE OTBET):

a)a:ﬂ; 6)(1:—1 @’ B)a:—ﬂ; F)Gzl @' /:[)O(=—h E’
hi A\ E hi n\ E \ 2m

13.KoHTposbHOE 3a1aHue. DIEKTPOH C MACCOM M U C OTPULATEIBHBIM IEKTPHUUECKUM 3apsIOM
—( oOpa3yeT OJJHOAIEKTPOHHBIN aTOM BMECTE C SAPOM, UMEIOIUM Maccy M >> M u mon0XuTeNb-

HBII 35eKTprudeckuii 3apsia +Q. UeMy paBHO OTHOIICHHE BEIHYHH (MOIYIIEH) ‘El‘ / ‘ EZ‘ SHEPTHH

E1 anmekTpoHa, HaXO/ISIIErocs: B IepPBOM BO30YKJACHHOM COCTOSIHUM, U DHEPTHH £, 3JEKTpOoHA, Ha-
XOJISIIIIErOCs Ha TPEThel OOPOBCKOit opOuTe (YKaXKHTE MPAaBUIBHBIH OTBET):
a)4; 0)1,5 B3, 1)2; 18 ¢)225 k)45 3)9; wu)apyroi oreer;

14. KoHTposbHOE 3aaHue. YKaKHUTE IPaBUIbHYIO BEIMUNUHY OTHOWeHns Ez/ By snepruu persbe-

To BO36y>KI[eHHOFO COCTOSAHUA HCKOTOPOro OJHOMECPHOI'O KBAHTOBOI'O TApMOHHUYCCKOI'0 OCHUJLIIA-

TOpa K SHEPTHH MEPBOTO BO30YkKIEHHOTO COCTOSHHS 3TOT0 OCHUILIATOPA:
a)3; 0)14/9; B)2; 1)6; n)7/2; €)7/3; x)7/4;, 3)5/2; wu)d; K)xapyroi OTBET;

15.KontponbHoe 3a1anue. Ha pucyHke cxemMatniecku H300paskeHbl cTa-
LIMOHApHbIe OPOUTHI aTOMa BOJOPOa coryacHo Mozenu bopa, a Takxe yc-
JIOBHO M300pakeHBI NEPEXObI 3JEKTPOHA C OJHOM CTallMOHAPHON OpOUTHI Ha
JPYTyI0, CONPOBOXKJAIOIINECS UCITyCKaHUEM (POTOHA. DTH MEPEXObl AAIOT
crieKkTpanbHble cepun Jlalimana, banemepa, I1amena u T.1.

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

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

n) n=2-n=1; ¢) n=5-n=3;

16. KoHTpOsbHBII BOIpOC. DIEKTPOH B BO3OYKICHHOM aTOMe BOJIOPOJIa COBEPIIAET Iepexo1, 1c-
nmyckas ()OoTOH, COOTBETCTBYIOIINMA JIMHUM cepuu bambMepa ¢ MaKCUMaJIbHOM JITTMHOM BOJIHEI. M-
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MOJIb3YS 3aKOHBI U (hOPMYITBI PUBHUKH, ONPEEIUTE, BO CKOIBKO pa3 MPH 3TOM U3MEHHUTCS SHEPTHUS
MOHU3AIMK TaKOTO aToMa? Y BeJIMUMIach OHA WM yMEeHbIMIach? OTBET 000CHOBAThH M TIOJITBEP-
JIMTH BBIYMCIICHUEM HCKOMOI'O OTHOIIICHUS.

17.KontponbHoe 3a1anue. Bce paccMaTprBaemMbie OJ000JI0YKH aTOMa ypaHa 3an0JTHEHbI 3JI1eK-
TPOHAMH MOJHOCTBI0. N; —4rcIio 251ekTpoHoB B 5T —momobomouke, a Ny —4rcio 3JeKTpOHOB B

2S—110/1000J109Ke. YKaKUTE MPABUIHHYIO BETUYUHY Pa3HOCTH N;— N, !
a)l, 0)2; B3, N4, n)6; ¢7; x)8; 3)9; u)l0; k)12; n) 14; wm)15; H)16;
z

18.KonrponbHoe 3amanne. Ha pucyHKe yKa3aHbl Bce BO3MOKHBIE OPUEHTAIIMN gﬁ:: 3
BEKTOpa OPOUTAILHOTO MArHUTHOT'O MOMEHTA 3JICKTPOHA, HAXOIAIIET0Cs B OJHOM 205 "
U3 DJIEKTPOHHBIX MOJ000JI0UEK aTOMa, OTHOCHTEIBHO OCH Z, HAIIPABJICHHON BJIOJTb Mg

JINHUH WHAYKIIUU BHCIIHCTO MArHUTHOI'O ITOJIA. quy paBHa BCJIMYMNHA 3TOTO BCK- 'HOE—

Topa (Mg —MarnetoH bopa, onpeznenyte nmpaBUIIbHbINA OTBET)? -2l

a) V15ug; 6) 4ug; B) 15u5/4; 1) V12ug; ) V20pg; ¢ V30pg/2  T3E]

19. KonTtponbHoe 3amanue. Yemy paBHO OTHOIICHUE BETHYHHBI (MOIYJIsI) BEKTOpA OPOUTAIBEHOTO
MOMEHTa HMITYJIbCa 3JICKTPOHA, Haxozsmierocs B 3d — mo000104ke aroMa K HanOoJIbIeMy BO3-
MO>KHOMY 3Ha4E€HUIO BEJTHYMHBI (MO/IYJIS) MPOCKIIMU BEKTOpA OPOUTAILHOIO MOMEHTA UMITYJIbCa
3TOTO 3JIEKTPOHA Ha OCh Z, KOTOPasi HalpaBJICHA BJOJIb JINHUI WHIYKI[MY BHEITHETO MAaTHUTHOTO
noJst (BBIOEPUTE MPABUIIBHBINA OTBET):

a)l; 6)1,155; B)1,225; 1)1,414; n)1,732; ¢)2; x)2449; 3)3;

20.KonTponbsHbIit Bonpoc. J[Ba TOHKUX MapauiedbHbBIX ITyYKa aTOMOB BO- 3
JopoJia IOCIEN0BATEILHO BIECTAIOT B OYEHb CHJIIBHOE HEOJHOPOJHOE Mar- o == el )
HMTHOE T0JI€, TMHUU MHIYKIUH KOTOPOTO MOKA3aHbl Ha PUCYHKE. B mepBom ~ 2ToMt H )
IMy4YKC aTOMbI HAXOAATCS B OCHOBHOM COCTOSIHUH, @ BO BTOPOM ITYYKC OHH

HAXOJATCS B IEPBOM BO30YK/IEHHOM COCTOSIHUU. BhICKa)kuTe CBOE MHEHHE O TOM, YTO MTPOU30UJET
C Iy4KaMHu aTOMOB TIOCJIE MPOJIeTa Yepe3 MarHuTHoe moiie. OOOCHYHTE CBOM OTBET C MMOMOIIBIO
HNOIXOIAIINX (PU3UUYECKUX 3aKOHOB U (hopmyit. O1ieHUTe BETUYUHY U3MEHEHUH, TPOUCXOIAIINX C

y4YKaMH U TIOATBEPAMUTE CBOIO OLIEHKY (hopMynamu.

21. KoHTponbHBIN BOIIPOC. DICKTPOH MEPEHIEN U3 MOJHOCTHIO 3aMIOTHEHHOM JIEKTPOHHON MO0~
00JIOYKH HEKOTOPOT'0 MHOTOYJIEKTPOHHOTO aTOMa B COCEAHIOI0 1M0100010uKy. Benmnuuna ero opou-
TaIbHOIO MOMEHTA UMITYJIbCA IIPU 3TOM yBEIHYUIACh B ~/2 pa3. OIpeenuTe 9ucio 31eKTPOHOB,
NEPBOHAYAJILHO HAXOAMUBILIMXCS B 3alI0JIHEHHOU NoA000104ke. OTBET 000CHOBATh U BBIBECTH C
MIOMOIIBIO 3aKOHOB U (hOPMYIT (PUBHKH.

22. KonrponbHoe 3ajanue. B HavanbHbIE MOMeHT BpemeHH fop = O B oOpasie comepxkanock No
SICp HEKOTOPOT'0 PaIHOAKTHBHOIO M30TOIA ¢ meproaoM moiypacnaaa T = 1c. Croycrs kakoe Bpe-
Msi B oOpasiie pacnagercss 15Ny/16 saep manHOrO M30TONA (OMPEIEIUTE H YKAKUTE OTBET)?

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

3) 8¢; W) IpYToii OTBET;

235
23. KontponpHoe 3amanne. Aapo ogHOTro M3 M30TONOB ypaHa U 9> MCIIBITHIBAET MOCIIEN0BATENb-

HO CHadYaJia ImpoIece 0-pacriajia, a 3aTeM mporecc [3 —pacmaaa v npeBpamaetcst B siupo (yKaxure
NPaBUJIBHBIN OTBET):

a) Ra§§7; 0) Paéfl; B) Acggl; r) Pugis; 1) Thgg5; e) Thsgl; x) Paéfs;
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24 KoHTponbHBIN Bompoc. PagroakTHBHBIN 00pa3el] coAepKUT HecTaOuIbHbIE pa ABYX COPTOB:
s7pa IepBOTo COpPTa UMEIOT MEPUO/] ITOIypacnaaa, paBHbIN 1 MuHyTE, a Spa BTOPOro copra — Ie-
pHoJ mosypacnaja, paBHbIi 2 MUHyTaM. B HauaneHbI MOMEHT Bpemenu obpasent Ha 80% cocTout
u3 sipep nepBoro copra u Ha 20% -u3 snep BToporo copra. Uepes Kakoi MPOMEKYTOK BpEMEHHU
YHCIIO COXPAaHUBIINXCS sA7Iep IIEPBOTO U BTOPOTo copTa cpaBHsieTcss? OTBeT 000CHOBATH U MO/~
TBEpIUTH (hOpMyIaMHu.

25.KonTposbsHbIit Bonpoc. B pe3ynbrare nenoyku paguoakTUBHBIX MPEBPAIIEHUN TePBOHAYAIBHOE
PO MCIBITHIBAET PEakIuIo B* —pacnaja, 3aTeM peakiuio o — pacnaga (MCIyCKaHWe o — YACTHIIBI),

3aTeM I0CIIE0BATEIBHO ITPOUCXOAT IBE peakiuu B~ - pacnaja. Kak B pe3yiapTaTe BCex 3THX

SIEPHBIX PeaKUil U3MEHSATCS] MAaCCOBOE U 3apsII0BOE YMCIIO OCTABILETOCs MOCIIE pacraja sjupa’?
Kaxkas snepHas peakiust JOIDKHA IPOU30MTH ITOCIIE 3TOTO, YTOOBI OCTABIIEECs PO MPEBPATHIIOCH
B U30TOII IIEPBOHAYAIBHOTO Aapa? OTBeT 000CHOBATH U MOATBEPAUTH (POPMYIIaMHU.

3. OneHouHbIe cpecTBa (OIEHOYHbIE MATEPHAJIBI) 1JIsl TPOBEAEHHUSI POMEKY-
TOYHOW aTTeCcTAIHH 00YYAIOIIUXCS 10 JTHCHUTIINHE (MOTYJTIO)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX 3aJaHUI H (HJIH) BOMPOCOB JUISA OIeHKH COPMUPOBAHHOCTH KOM-
nerenuun OIIK-1

3
1. KonTponbsHoe 3amanue. MatepuanbHas Touka M cBOOOIHO 06€3 TPEHHS CKOB3UT A 2 | 4By,

B I10JI€ CWJIBI TSKECTH 110 TJIaJIKUM CTEHKaM LIMJIUHAPUYECKOW CUMMETPUYHON MBI >
U B pPacCMaTPUBAEMbI MOMEHT BPEMEHH JIBUKETCS BBEPX 110 HAIIPABIECHUIO K TOUKE 1 |5
B (A u B - HauBbICIIHE TOYKH OABEMA). YKAKUTE NPABHIBHOE HATIPABICHHE BEK-

TOpa MOJIHOTO YCKOpPeHus TOYKUu M (cMm.pucyHok): a) 1;  0) 2; B) 3; r) 4, n) 5

2. KonrponbHoe 3ananue. YacTuma ABHKETCS BIOJIb OKPY)KHOCTH C paIiycoM 1M B COOTBETCTBHHU
c ypaBHenuem ¢(t) = 21'[('[3 - 27t + 1% , Tae ¢ —yron B paguanax, t —Bpems B cekyHaax. Yemy

paBHO TaHTCHIMAIBHOE (KacaTeabHOE K TPACKTOPHH) YCKOPEHHE YacTHUIlBI (B M/ c2) B TOT MOMCHT

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

3. KonTtponpHoe 3amanue. B pe3ynbrare nelicTBUs B TEYCHHE KOPOTKOTO Bpe-
MeHu At ummnynbca cunsl FAL, HekoTopoe Teno npuodpeno UMIynsc Po

(cm. pucyHok). Kakoit Obuta BeTMUMHA HAYaIbHOTO UMITYJIbCA TEJIa JI0 ACUCT-

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

4. KortponpHsIid Boripoc. [IIkuB MokeT BpamarhCsi BOKPYT CBOEH 3aKPETUICHHON vz
ropuzonTanbHo ocu 00’ 6e3 Tpenus. [log pykoit umeeTcs auHelKa, CeKyHAOMED, U 0
TaK)Ke TPY3UK Macchbl M, KOTOPBIA MOKHO MOJABECUTh K HUTH, HAMOTAHHOW Ha IIKUB.  -Z#
[Ipennoxure nporenypy onpeneacHss MOMEHTa MHEPLUY IIKHMBA OTHOCUTEIBHO OCH 0

m

00’ ¢ moMoIIEI0 UMEIOITUXCS TIOJT pyKOi TipeamMeToB. OOOCHYITE PEITI0KEHHYIO
npoueaypy GopMyinaMu, MO3BOJISTFOIIUMHU BEIYUCITUTH TPEOYEMBbIi MOMEHT WHEPIIHH.
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5. KonrponbHoe 3ananue. lIkuB paguyca R MoxeT Bpamarscst 6e3 TpeHus! BOKPYT ro-
PH3OHTAIILHON 3aKPETNICHHONW OCH CUMMETPHH, Tpoxosaiieit uepes ero neHtp 0. K Hu-
TH, HAMOTAaHHOM Ha LIKUB, IPUKPEIUICH I'PY3 MACChI M, KOTOPBIN MAaJAeT MOX JECHCTBUEM

CHJIBI TSDKECTH. MOMEHT MHEpLUH IIKUBA paBeH | = 3mR2/ 4. 3anuiuTe I NIKUBa

YpaBHCHHUC NTUHAMUKHU BpaAIIATCIIbHOTO ABUKCHHUA OTHOCUTCIIBHO OCH BpalliCHUSA O, a
AJId Tpy3a — YpaBHCHHUEC JUHAMUKU IMOCTYIIATCIIBHOI'O IBUXKCHU A, Haﬁ,I[PITe N3 HUX BBIPAKCHUC CUJIBI
HATS’KCHUSA HUATH, 3alIMCAHHOC Y€pPE3 BEIMYNHBI M U R, " YKAXXUTC HpaBI/I.HBHHﬁ OTBCT.

a) T=mg/2; 6) T=3mg/7; B)T=2mg/3; 1) T=3mg/4; n) T=mg/3;
e) T =mg/6; ’K) HET IPABMJILHOTO OTBETA,;

6. KonTponbHoe 3aganue. [Inanera Mmaccoit M IBHXKETCS MO IUTUNTHYECKON opOUTe, B OTHOM U3

(OKYyCOB KOTOPOH HaxOIUTCs 3Be3/1a Macchl M. T —pannyc-BEKTOp TUIAHETHI, 3 m -
\4

ri{=4 1A ku , =6 1 kum (cMm.puCyHOK). BenmnyrHbBI CKOPOCTH ITAHETHI B 'A

HauboJee ynaneHHol 1 Hanboee OJIM3KOM K 3Be3/Ie TOYKE OPOUTHI paBHBI, COOT- w V2

BETCTBEHHO, V » =24 km/c u V1 =36 km/c. Torna otHomeHwue I, / I 1 paBHO:
a) 0,667; ©0)1,225; B) 0,8165; r)1,5; 1) 0,75; e) 1,33; k) HET NPaBUIBHOTO OTBETA

7. KontposbHbii Boripoc. [1macTUIMHOBBINA MapuK Macchl M, IETEBIINNA CO CKOPOCTHIO V,

o)
CTaJIKUBAETCS C BUCEBIIIUM HEIMOJBHKHO CTEp)KHEM Macchl M u ytuHb!I |, ciocoOHBIM
BpallaThcsi 6€3 TpeHus: BOKPYT TOPU30HTAIBHON OCH, MPOXOASILEH Yepe3 TOUKY MoBeca S m
O, HO HE MPUIMTNIAET K CTEPKHIO, @ OTCKaKKUBaeT OT Hero. OnpeaenuTe 3aKk0H COXpaHEHUs —
KaKOW BEJTMYMHBI MOXKHO, a KaKOI Heb3sl HCII0JIb30BaTh MIPU COYJApEHUN: MEXaHUYECKOM M

>

sHeprun? Mmmynsca? MoMeHTa uMItyibca? 3auimre CBoe CyXKJIECHHE O IPHYUHE COXpa-
HEHUS WM U3MEHEHUS KaXKI0H U3 STHX BEJTHYHH.

8. KontponbHoe 3amanne. B mokosimumiicst nuck Maccel 2M U paauyca R, cmocoOHbIN BpamaThes
BOKpYT 3aKperuieHHo# ocu cummeTpur OO’, 0THOBPEMEHHO BPE3ar0TCsl 1Ba Ma- o
JIEHBKUX MUIACTHIIMHOBBIX IIAPUKA, HMEIOIIME BIBOE MEHBIIYIO MACCy M KKIbIA U 3 7y 2m, R
JeTALIME M0 KacaTeIbHbIM K 000y AMCKA C OJMHAKOBBIMHU IO BEJIMYMHE CKOPOCTSI-
mu V. [apuku npununarot k o0oxy. Paccunraiite Ha OCHOBaHUU TPUBEACHHBIX
JTAHHBIX YTJIOBYIO CKOPOCTh JUCKA C MPUIMMILKMMU IIapUKaMu cpas3y mocie yaapa u
YKaXXHUTE MPaBUIbHBINA OTBET:
)2 o) v B Y Y 9 wm Y g ol X
2R R R R 2R 3R 4R 5R 6R 7R
J1) IPaBUJIILHOTO OTBETA HET (IPUBEIUTE €r0);

-

ok om”

)6v_

9. KontponbHslii Bonpoc.IIpu abcomoTHO yIpyroM coyIapeHuH IByX MeTalTu-
YECKHUX IIAPUKOB C MAaCCaMU My u Np, ABUTABIIUXCS HABCTPEUY IPYT APYry CO O 2

CKOPOCTSIMU Vq 1 Vo, B MOMEHT HAM00JIbIIEro COTMKEHHUsI IAPUKU JBIKYTCS C OHOH CKOPOCTHIO
Vo, OIIpENENIeMOii 3aKOHOM COXPAHEHUS HMITYIIbCA |MyVy — My 5 =( M+ M)V ¢ ¥ TOJIBKO IIOTOM pa3-

JICTAOTCA B CTOPOHBI. HpI/I 9TOM KHHCTHYCCKAA SHCPrusd MCHACTCA Ha BCIIMYHUHY

2 2 2
AE. =MVi | Mo _(m+m;) v

>0. M3noxuTe Banie MHEHUE O IPUYNHE U3MECHEHUS SHEPTUU

KUH 2 2 2
WM 00 omuOKax B 3aMCaHHBIX (hopmyiax.
10. KonTponsHoe 3amanue. [1o ropu3oHTATIEHON MOBEPXHOCTH CO CKOPOCTHIO V
- |
KATUTCH 1ap Maccel M u paauyca R. Ha kakyro makcumanbHyto Bbicoty h map 7 RQ v < n
|

MOXET MOJHATHCS Ha TOPKY, KaTsich 0e3 MpocKaib3biBaHus (J — YCKOpCHHE
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CBOOOTHOTO TIa/ICHUS)?
10V 5v? v? 2v? V2 v? v
Q) [=—; 0> B DT m) s @) o w)
79 79 g g 59 29 10g
3) HET IPaBUIIBHOTO OTBETA,;

11. KonTpoasHoe 3aganue. ['py3uk Ha npy>KMHKE COBEPILIAET MaJIble BEPTUKAIbHBIE KO-
neGaHusl B BA3KOW XKUJKOCTH, IPUYEM €0 CMEILEHUE X OT MOJIOKEHUSI paBHOBECHUS Me-

HSETCA CO BpeMeHeM { 110 3aKoHY X(t) = As COS( bl) , ipuuem b = @/3. Paccuuraiire

Ha OCHOBAHWH 3TUX JAHHBIX BCIIMUYUHY HHKHH‘ICCKOﬁ HaCTOTHI CLb HE3aTyXaroluXx MaJlbIX

KOJICOAHUH TaKOTO MPYKUHHOTO MasgTHUKA B TOM CJIy4ae, KOr/ia OH OyAeT coBepIaTh KO-
neGaHus B BO3JyX€, M YKaXXHUTE IPAaBUIIbHBIA OTBET:

a)al3; 6)+v2a; B)V3a; nBa; m)+B8a; e).10a; x)17a; 3).5a/2;

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

12.KontponbHoe 3aanue. ['py3uk Maccsl M Ha MpY>KUHKE C
ko3 durreHToM kECTKOCTH K coBepiiacT BepTHKaIbHBIE KOJIe-
OaHMsI B BI3KOM KHJIKOCTH TIOJ] ICHCTBUEM BHEIIHEW CHITBI, M-
HSIOLIEKCS] CO BPEMEHEM C IIUKJIMYECKON YaCTOTOM ® IO rap-

00}

Vmax

9000!

D?DD

]
?“
[
PR

I
-~

@

0 o

MOHHYECKOMY 3aKkoHy F = Cos(wt + 0() . 3aBUCUMOCTbH aM-

IIUTYAbl CMCIICHUA Xmax " aMILIUTYAbl CKOPOCTH Vmax TAaKOIro MasiTHUKA OT 4aCTOTHI ® ITOKa3a-
HBI Ha pUcyHKe. Kakoit MoxeT ObITh BETMUMHA OTHOIICHHUS W,/ YaCTOT, yKa3aHHBIX HA 3TOM PH-
CyHKe?

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

13. KonTpomasHslii Bompoc. ['a3 3akauan 1o JaBJI€HUEM B TPEXJIUTPOBBIN CTEKIISTH-
HBIN COCYJ, 3aKpbITasi KPbIIIKA KOTOPOro nMeeT Kkinanad K, BbIycKaromui ra3 B TOM
cJIydac, Korja €ro JaBJICHUC JOCTUTACT BCIIMYUHBI [ . HNwmerorcs BECBhI, I1O3BOJJIAO-
[I1Ee TOYHO U3MEPUTh MACCy COCY/a C ra30M; ropesika, MO3BOJIAIOIIasi HarpeTh COCY
110 OOJIBIION TEMIEPaTyphl, U TEPMOMETP, MO3BOJISIONINN U3MEPUTD €r0 TEMIIepaTy- (@1
py. [Ipennoxute nporenypy onpeneieHust MOJISIPHOM MacChl [ ra3a B COCYZE C

MTOMOIIBIO JAaHHBIX YCTPOHCTB. OOOCHYITE IPETIOKEHHYIO MPOIeypy hopMyIamMu, O3BOJISIO-
MU BBIYUCIUTH TPeOYEMBbIi pe3ybTar.

14. KoHTpoabHOE Vi P 3 p p p o3P s
sananue. Ha pu- t 2 — T 5 TI(:P E,yz ] quz ]

CYHKE CJIEBA Ha .- lﬁT 1\ V 5 V -1 T 1 Z;T 3 V 1&3 T
nuarpamme V-T a) 0) B) r) 1) e)
n300pakeH HUKIMYECKUH MPOLIECC, COCTOSIINHN U3 N300apbl, U30XOPHI U U30TEPMBI. Y KaXXHUTE Ipa-
BUJIBHBIM PUCYHOK 3TOTO LIMKJIA MJIU HA AUarpamme p-V, win Ha quarpamme p-7-

15. B nporuecce cxxaTus raza BHEIIHHUE TeJa COBEPINAIOT HaJl ra3oM padoty 4 = 6 x/[x, mpuuem ra-
3y coobmaercs ternota AQ = 2 xJlx. Ykaxure, ueMy paBHO H3MEHEHUE BHYTPEHHEH SHEPTUN ra-
3a? a) +8xJx; 0) +6kJ/Ix; B) +4x/lx; 1) +2x/x; 1) —2x/x; ¢) —4x]K;

xK) —6kJIx;  3) —8kJIK;
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16. KonTponbHoe 3a1anne. MoJsipHbIe TEIIOEMKOCTH BOASIHOTO Tapa B Mpolieccax p
Cz - Cl 2

1-2ul- 3pasusl C, u C, cooTBeTcTBEHHO. Benuynna oTHOIIEHNS

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

17.KonTponsHoe 3ananue. MneanbHblil ra3, copepias nuki KapHo, nomydus ot HarpeBaTens S
k/Ix TeraoTel U coBepima padoty 1 k/Ix. Uemy paBHo oTHOIIeHue T/ Ty TeMIepaTyp HarpeBaTe-
JISL ¥ XOJIOMUIBHUKA? a) T/T,.=1,2; 0) T./Ty.=1,25; B) Tu/Tyx.= 1,33;

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

18. KonrponbHoe 3ananue. Kakue 13 nNprBeIeHHBIX HIKE YTBEPIKICHUH OTHOCATCS KO BTOPOMY
HaYa1y TepMOANHAMUKH (YKaXXHUTE JBa MPABUIBHBIX OTBETA)?

a) DHTPOMUS BCEX TEJl B COCTOSIHUHM PaBHOBECHS CTPEMUTCS K HYITIO 110 Mepe MPUOIMKEHHS TeMITe-
patypsl k Hynto KenbBuHa;

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

B) EMMHCTBEHHBIM pe3yIIbTaToOM MPOIIECCOB, IPOTEKAIOIINX B TEPMOJTUHAMHICCKON CHCTEME HE
MOJKET OBITh Mepeiaua Teria OT O0Jiee HArPETOro Teja K MCHEe HArpeToMy;;

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

1) DHTpOIUs —3TO QYHKIIHS COCTOSHHSI, KOTOpasi He 3aBHCHUT OT IIPOIecca, C MOMOIIBI0 KOTOPOTO
CHCTEMa MPUIILIA B 3TO COCTOSIHUE;

¢) DHTpOMNUS UACATHHOTO ra3a A0JDKHA yOBIBATh IPH €r0 H300apUUeCKOM OXJIXKICHHH;

19. KonTpoasHoe 3aganue. Ha pucyHnke npeacraieH rpaduk pacupeene-
HUS MOJICKYJT HACAJIBHOI'O I'a3a IO BCJIMUMHaAM CKOpOCTeﬁ, rac

f (V) =dN/ Nd/ momnst MoseKyI1, CKOPOCTH KOTOPBIX 3aKJIFOUEHBI B UHTED-

BaJI CKOpOCTe# OT V 10 V+dV B pacyere Ha €IUHMILY ITOr0 HHTEpBaia. [Ipu
YMEHBIIECHUU TEMIIEpATyphl I'a3a MAaKCUMAJIBHOE 3HAUYEHUE f 11, 3TOTO I'pa-

¢duka: a) CTpeMHUTCS K OECKOHEUYHOCTH, 0) YBEIUYMBACTCS, B) HE U3MEHSACTCS, TI) yMEHBIIACT-
Cd, ,Z[) MOKCT KaK YBCIMYHUBATLCA, TAK U YMCHBIIATHCA B 3aBUCUMOCTU OT MAaCChI MOJICKYJT rasa,

20.KonTtponbsHoe 3axanue. C HEKOTOPHIM UJCaTbHBIM Ia30M MPOUCXOAUT MPOLIECC aguadaTHIeCcKo-
rO YMeHbIIeHUs qaineHus. [Ipu 3ToMm BennunHa cpeaHeit KBaJpaTHIHON CKOPOCTH €ro MOJICKYT. . .
a) He M3MCHsETCS;  0) yBEIMUMBACTCS;,  B) YMCHbBIIACTCS,

T) TQHHBIX B YCJIOBHH HEJIOCTATOYHO JUISl OTBETA;

21.KonTponbHoe 3ananue. Jlorapupm In p mapumansHOro naBiieHus a30Ta B aTMoc(epe IIaHEeTHl,
UMEIOILEH OJMHAKOBYIO BO BCEX
TOYKaX TEMIIepaTypy, 3aBHCUT OT I

BBICOTHI N HaI TOBEPXHOCTHIO h h h h h h

TIAHETHI CIIETYIOIIHM 06pa3oM a) 0) B) r) z) e)
(ykaxxute BepHbIi rpaduK):

22.KoHTponbHBIN BOIpoc. BbICKakuTe cBoe MHEHHUE U C TIOMOIIBIO 3aKOHOB (PU3UKH 00B-
SICHUTE TIPHYMHY TOTO, YTO YBEIWYCHHE BBICOTHI N 1eYHO TpyOBI MPUBOIMT K yBEJIUYe-
HUIO MIOTOKA BO3/yXa, 3aTSTUBAEMOT0 B JIBEPIY ME€YH U K JIyUlIeMy TOpeHHIO IpoB. OTBET
000CHY#{Te MTOTydeHHBIMU BaMU (OPMYJIaMU TaKOH 3aBUCHMOCTH.
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23.KonTtponbsHoe 3a1anue. VaeanbHbli ra3 HaXoIuTcs B cocyie, 00bEM KOTOPOTO MOXKET MEHSTh-
Csl, ¥ COBEPIIAET M30TEPMHUCCKHUI MPOIIECC, ITOCIe KOTOPOTO YHCIIO COYyIapeHHH MOJIEKYII ra3a ¢
eIMHHILICH MOBEPXHOCTH CTEHKH COCYJIa 3a €AMHUILY BPEMEHH YBEIHUYHIOCH B 2 pa3a. [Ipu sTom
00BEM cocypa:

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

T) YBEJTUYMIICS B \/E pa3; 1) HE U3MEHWICS; €) YMCHBIIHJICS B \/E pas;
’K) YMEHBIIMJICS B 2 pa3a;  3) YMEHBIIWICS B 4 pa3a; H) yMeHbIIWiIcsS B 16 pas;

23.KoHnTponbHoe 3a1anue. B moToke ra3a, HarpaBiIeHHOM BI0JIb BekTopa N = K, mpoucxoaut
HanOOJIbIIIee BO3pACTAHNE BEIUYNHBI CKOPOCTH Ta3a B Hampasienuu N'=i + | (rme i, |,k — exu-

HUYHbBIC BEKTOPHI (OPTHI) AEKapPTOBOI cucTeMbl KoopauHaT). [lepeHoC UMIyIibca HalPaBICHHOTO
JBUKCHHS Ta3a MPOUCXOIUT B HAMPABICHUH BEKTOPA:

ai+j; 6)i-j; B)j—i; 10 -i-j; m)k; e -k; x)zapyroii otser;

24 KoHTponbHBIN Bompoc. J{Ba MpHKaThIX APYT K APYTY CIIOS TEIIOM30- S

JNISAIHMOHHOTO MaTepHajla MMEIOT OJIMHAKOBYIO IUIOIIAb S, HO pasHbIe KO- W
_ R _ _ IIOTOK S
> durments TemonpopoaHoctd X, =1HK @t u x, =2HK @ n Tena TOTOK

IpoNopIHOHaIbHYI0 UM TomuuHy | u 2l coorBercTBeHHO. Temmnepary-
PBI C Pa3HBIX CTOPOH paBHBI T; =400 K u T, =200 K (cM. pucyHok). [1ep-

BBII 9KCIIEPUMEHTATOP CYMTACT, YTO TaK KaK TEIJIOMPOBOJIHOCTH BTOPOTO
MaTepuaia B 2 pa3a 0oJibllie, TO OH IIPOITYCKaeT B 2 pa3a 00BN TOTOK
TEIIa, a TEMIIEPATypa COMPHKACAIOMIEHCS TOBEPXHOCTH cloeB paBHa T'=(T; +T,)/2. Bropoit sxc-

NEPUMEHTATOp HE YBEPEH B 3TOM M CUMTAET, YTO TeMIepaTypy T' HaJ0 CUUTATh IO APYyrou op-
myne T'= (2T1 + Tz) /3. Cornacusl 11 Bbl ¢ HUMU? Eciti HeT, To IpeyIoxKuTe MpoLeaypy peleHus,

MIO3BOJISAIOIYIO HAUTH TeMIIepaTypy T' U IOJIIy4HUTe €€ 3HAaUCHUE.

3 cemecTp

Ilepeyenb KOHTPOJILHBIX 32JaHUI H (HJIH) BOMPOCOB JUIsA OLeHKH COPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP TocTH:KeHUsI Komnerenuu OITK-1.1)

1. KonTtponbsHoe 3ananue. [1010KuTenbHBIN TOYSUHBIN 3aps O = +20 | oTpHIla-
TEJbHBIN TOYEUHBIN 3aps Op = —( HAXOIATCS B IBYX BEpPILIMHAX PABHOCTOPOHHETO
TPEYyroJIbHUKA C JJTMHOM CTOPOHBI |. YKa3aTh MpaBUIIbHOE HANIPABJICHHE BEKTOPa Ha-
NPSKEHHOCTH E CO37aHHOTO MMM 3MIEKTPOCTATHYECKOTO MOJIS B TPETheil BEpIINHE
3TOTO TPEYTrOJIbHUKA (CM. PUCYHOK): a)l ©6)2 B)3

rNd m5 €6 x)7 38 m9 k)10 a)l1ll wm) 12

2. KontponsHoe 3ananue. Ha pucyHke moka3aHbl IBe 3aMKHYTHIC TOBEPXHOCTH
S u S, okpyxkaromue Toueunbie 3apsaasl g = —1MkKn, ¢ = +2mkKn, g = -3
MkK, ¢ = —4MxKn u s = +4 MxKi1, KoTOpBIE€ CO3/1aI0T SIEKTPOCTATHYECKOE
ToJe ¢ HanpskeHHOCThIo E . [Totokn BekTopa E uepes 3aMKHYTbIC MOBEPXHO-
CTH S U Sy paBHBI, COOTBETCTBEHHO, @1 U D7. 3apsasl Oy U 05 MOMEHSIIH MecC-
TaMH, KaK 1Moka3aHo crpenkamu. [Ipu 3ToM (yKaXkuTe MpaBHIbHOE YTBEPXKICHHE,
&, — 2JEKTpUYECKas IIOCTOSHHAS):

a) 1 @1, 1 @,. IOMEHSIN 3HAK, HE U3MEHUB BEJIUYHHEI, 0) u @1, u D,. HE U3MEHUIIHCD;
B) @1 MOMEHSI 3HaK, ;. HE U3MCHUJICS, r) @1 yBeJIWUYHUICS Ha 8MKKJ‘I/ &, , Po. HE UBMEHUIICH,

n) @1 yBETUUMIICS Ha 4MKKJ'I/ &y, @o. HE UI3MEHWIICS;  €) HeT IPaBUIILHOTO OTBETA;
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k) @1 ysemmumics Ha 4MkKi/ &, , @,. ymenbumics Ha 4MkKi/ &, ;

3. KortponbHoe 3aganue. B nieHTpe 3aKpernaieHHOro HEMmoABMYKHOTO TOHKOTO

+ +
KOJIBIIA pafuyca R, 10 KOTOpOMy PaBHOMEPHO pacIpesieNieH dIeKTPUUYECKH il 3a- ++
, 2

psn +Q, nepBOHAYAIBHO MOKOMIACh CBOOOHAS YAaCTHUIIA C TAKUM K€ 110 BEIHYH- P
HE U 3HAKY MOJIOKUTEIbHBIM 3apsoM +(. Y JaluBIINCh O JEHCTBUEM dJICK-
TPUYECKUX CHJI CO CTOPOHBI KOJIbIIa HA OECKOHEYHOE PACCTOsIHUE, YACTULIA TTPH- v

o0peraeT CKOpocTh, paBHYIo V. KakuM OyaeT npaBuiIbHOE BBIpaXKEHUE IS pac-

qeTa MacChl YaCTUIILI?
q2 6 q2v2 q2 q2V2 q2 q2v2
) ——=— 06)——  B) ; 1) 1) ; ©
4re,Rv 4rE,R 8rE,Rv 81, R 21E,Rv 21 R
XK) IPYroil OTBET

4. KontposabHoe 3a1aHue. B HeKOTOpoit 006J1acTH MPOCTPAHCTBA CO3/IaHO
ANIEKTPOCTATUIECKOE I10JIe, BEKTOP HANPSHKEHHOCTH KOTOPOTO B TOUKe P(X1,Y1)
HAarpaBJIeH MO HEKOTOPBIM yIJIoM K ocH x (cM. puc.). Kakas 3aBuCUMOCTB

MOoTCHIMAaJa 3JICKTPUUICCKOTO ITOJIA OT KOOpAUHAT ¢ (X, y) MOXET COOTBETCTBOBATH

TAaKOMY HaIIPaBJICHHUIO HAMIPSKEHHOCTH ?

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

5. KonTponbHsiii Borpoc. Ha miockoctu Xy moka3aHa KapTHHA SKBUITOTEHIIMATIBHBIX TTOBEPXHO-

CTeH 3JEKTPOCTaTHUECKOTO MOJIs, B KOTOPOM HAXOAUTCSI CBOOOIHAS T10- 48 38 28
JsIpHAst MOJIEKYJIa ¢ 3apsaaMu +0 1 —( Ha KOHIax (CM. pucyHok). [Ipo- Y
aHATM3MPYITE NanbHeHIIee TOBEICHIE MOJIEKYIIBI U BRICKAKHTE CBOE
MHEHHUE O TOM, KaKO€ MOJIO)KEHUE OHA MOXKET IIPUHSATH U B KAKOM HallpaB-
JICHUH JJOJDKHA JABHUTATHCS U 110 KaKUM IpruuuHaM. OTBeT 000CHOBAaTh U
HNOATBEPAUTH GU3NIECKUMHU 3aKOHAMU U (popMynamH.

—

6. KontponbHslii Bonpoc. JInHuM HanpsbkeHHOCTH E anexTpocraTu-

\ \ \

YCCKOr'o IMoJid MOI'yT MCHSATH HAITPAaBJICHUEC HAa IUIOCKO# TpaHUIEC IBYX I

H/ICATBHBIX JTHAIEKTPHUECKHX CPEJL C IUANEKTPUUECKAMH IPOHHIIAC- 8 ) \B/E/Z//////
MOCTSMH & M &,, KaK TIOKa3aHo Ha pucyHke. [Toxosxkee sBIeHHE Ha- L

OJII0/Ia€TCS B ONITUKE TIPU MIPOXOXKIEHUM CBETOBOTO JIydya Yyepe3 TpaHu- & E}{ ) >/ / S0
Iy JIByX MPO3pauHbIX cpef (3aKOH IpenoMieHus). Brickaxurte cBoe A LA
CYKACHUC O CIIPABCAJIMBOCTH UCIIOJIB30BAHU OIITUYCCKOI'O 3aKOHA IMPCIIOMJICHUA B JAHHOM CJTy-

yae. Mcnonb3ys puszndeckne 3aKOHbI ¥ MPUHIIUATIBI, HAHIUTE CBS3b (3aBUCHMOCTD) MY YIIIaMU
6 u 6, B 3aBUCHMOCTH OT BEJIMYHMH JUAJIEKTPUUCCKUX IPOHHUIIAEMO- 7 4
s

creit & u &,. OTBeT 000CHOBATH U MOATBEPAUTH (hopMyIamMH.

7. KontponbHoe 3a1anne. BennunHa aIeKTpUIecKoro ToKa, TEKYIIe-
r'0 TI0 IPOBOJHHKY, MEHSIETCS CO BpeMeHeM t 110 3aKoHy, n300pa-
*KEHHOMY Ha pUCYHKe. UeMy paBHa BeIHUMHA 3JIEKTPUUECKOTO 3apsi-
J1a, MPOTEKILEro Yepe3 MONEePEeYHOe CEUEHNE IIPOBOIHNKA 3a UHTEP-
Bas Bpemenu 0<t < 3c?

a) 0,6Kn 0) 1,67Knx

B) 5Kin r1)75K1 nx) @ g 0 g B g " g 8 H
15Kn

8. KonTponbHoe 3ananue. D W b 2 0
3anucelBaroLas roJ0BKa ! ! ! ! !
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MarHuTo(hOHa UMEeT BUJ TOPOUJALHOTO CepCUHIKA U3 MaTepualia C MarHUTHOW POHUIIAEMO-
CTBIO [ >1, B KOTOpOU clenana npopesb (cM. pucyHku). Tok |, Tekymmii 1o 0OMOTKe, HABUTOH Ha

CEpJEYHUK, CO3JaET B HEM MarHUTHOE MOJI€ C IMHUIMHU UHIYKIMU H . YKakuTe pucyHok ¢ npa-

BWJILHOW KapTUHOM JIMHUK H B cepiedHuKe U B IPOPE3H:

9. KonTtponbHoe 3amanue. Ha prucyHke n300pakeHbl CEUeHUS TPEX Napaielb-
HBIX HpHMOHHHeﬁHBIX JJIMHHBIX ITPOBOJHUKOB € PA3HOHAIIPABJICHHBIMU TOKAMU

OJIMHAKOBOW BEITUYMNHBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . PaccrositHus Mex 1y mpoBOAHUKAMH

OJIMHAKOBBI, U B TOUKe O, paBHOYJAJIEHHOU OT BCEX MPOBOJIHUKOB, KaXIbIM U3
TOKOB CO3a€T MAarHuTHOC I10JI€, BEJIMYMHA I/IH,Z[yKI_[I/II/I KOTOpOI‘O paBHa B .
BekTop MHIYKIIMM CyMMapHOTO MarHUTHOTO TOJIst BCEX TOKOB B Touke O mme-
cT HanpaBneHHe:

a) 1 0) 2 B) 3 r) 4
10. KonTpoasHoe 3aganue. JINHUM MHAYKIUA B OJTHOPOJTHOTO MarHUTHOTO TIOJIS Ha- B
HpaBJ'IeHBI BJIOJIb OCHU Z. 3ap$1>1<eHHa;1 qacTuila B HaqaﬂbHBIﬁ MOMCHT BBIJICTACT U3 HA- 0 q y

yaja KoopAuHaT O €O CKOPOCTBIO, HAMPABJIEHHON BAOJb OCH X, U CIIYCTSI IPOMEXY- 3
TOK BpeMeHU At B mepBbIii pa3 Bo3Bpamiaercs B Touky O. Kakas ¢popmyna npu s3Tom
IPaBUIBHO 33/1a€T yAEIbHBIN 3aps]] YaCTULbI?

)ﬂ__ 6)22—, B)ﬂ:—; )__ . )___
m 2B m B m B m 2B’ m 7B
q_2At, a__r7 . q_nm. q_on. } _
e)m 7B’ )m 2BAt’ 3)m BAt )m BAt’ K) JpYToii OTBET;

11. KonTpomasHslil Bompoc. [To 6eckoHeYHOM MIOCKOCTH, y4aCTOK KOTOPOU MOKa3aH Ha PUCYHKE,

TeUeT OJHOPOIHBII IOCTOSHHEII HIEKTPUUYECKHIT TOK C TOBEPXHOCTHOM MIOTHOCTHIO | . Hay moc-
KOCTBIO Ha PACCTOSHUU [ NapajuIeIbHO HAIIPaBJICHUIO TOKA JIETUT CO -q
CKOPOCTBIO V HacTHIla C OTPULIATENbHBIM 3apsiioM —( . BeickaxuTte

<

CBOE MHEHHE O TOM, MOXKET JI YacTHIIA CITycTs BpeMst Al BepHYThCS B
TOYKY A, B KOTOPOW OHa HAXOJIMJIACh B MOMEHT BPEMEHH, YKa3aHHBII -
Ha pucyHke. Ecnu na, To uemy paBao At ? CBou BBIBOJIBI 000CHYMHTE C
HOMOIIBIO (PU3MUECKHUX 3aKOHOB M IMTPHUHIIUIIOB U TOATBEPANTE HEOOXOJUMBIMU (POPMYTaMu.

12.KonrtponbHoe 3ananue. [10cTOSHHBIM MarHUT U NEPHEHANKYIAPHBIN K €710 cceor— I
OCH KpYTOBOM BUTOK C TOKOM | HEMOABMKHBI IpYI OTHOCUTEIBHO Apyra. Kak O
IIPU 3TOM JIEHCTBYET Ha BUTOK MarHUTHAsI CHJIa CO CTOPOHBI MarHUTa?

a) OHA MMPUTATUBACT BUTOK K MarHUTy; 0) OHA OTTaJKUBACT BUTOK OT MarHWTa, B) OHA CTPEMHT-
Csl CMECTUTh BUTOK BOOK;  T) OHA paBHA HYJIIO, TAK KaK BUTOK U MarHUT HETOBUKHBI;

13. KonTpoasHsiil Borpoc. [lepBoHavaibHO MIOCKOCTh MAaCCUBHOM MPSMOYTOIb- ]

HOM paMKH ¢ TOKOM | BepTHKalbHa, a cCaMa paMKa IIOKOUTCS U HAXOAUTCS B OJTHO- BM 7,
POIHOM MarHUTHOM ToJie B = CONStIMHUY KOTOPOTO HAlpaBiIeHbl BEPTUKAIBHO 0
(cM. pucyHok). Pamka MosxeT Bpamiatecsi 6e3 Tpenust Bokpyr ocu OO’. Dkcnepu- !
MEHTATOp CYUTAET, YTO paMKa He OyJeT IBUraThCsl, TOCKOJIbKY UHAYKLIUS B Mar- !

HUTHOTO I0JI BCIOY OJMHAKOBA, a TOK TEUET M0 IPOTUBOIMOIOXKHBIM CTOPOHAM %/ !

paMKH B pa3Hble CTOPOHBI. BbICKakuTe cBO€ MHEHHUE O TOM, IIPaB JIM 3TOT 3KCIIe-
pumenrtatop? Eciiu 1a, TO MOATBEPAUTE 3TO C MOMOUIBIO (PU3UUECKUX 3aKOHOB U opmyi. Eciu
HET, TO OOBSICHUTE C IIOMOIIBI0 (POPMYJT KaKyiO CTOPOHY Oy/eT BpamaThCs paMKa, 1o Kakomy 3a-
KOHY OyZIeT MEHATHCS €€ YyrII0BOE YCKOPEHUE U YTO OyIeT MPOUCXOANTH C PAMKOU B ajbHEUIIIEM:
OCTaHOBUTCS OHA, WM HeT? ONUIINTE XapakTep e€ JalbHEHIero IBUKEHNUS.
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14. KonTtponsHoe 3aganue. [1o 3aMKHYTOMY NPOBOAAILEMY KOHTYPY C HUHIYKTHUB-
HocThio L = 2T'H Teuer TOK, BETMUMHA KOTOPOTO MEHsIETCsl o BpeMeHeM t mo ma- 10/

pabonmyeckomMy 3aKOHY (~ tz) , Kak 1okaszaHo Ha rpaduke. OnpenenuTe u yKaxuTe
BennunHy DJ]C caMOMHAYKIIMHY, BOZHUKAIOLIECH B KOHTYpE B MOMEHT BpeMeHU t = 2 4 111

c:
a)2B; 06)4B; B)6B; r1)8B; 1) 12B; e) 18B; x) 24B;

0 123

15. KoHTpoabHOE 3aaHue. 3aKpeIIEHHbIM 3aMKHYTHII POBOISALINI KPYTOBOM BUTOK C COIPOTHB-
aeHreM R pacrnosoXkeH B TOpU30HTAIbHOM MIIOCKOCTH B MarHUTHOM T0J1€, JINHUM UHAYKLIUU KOTO-
poro BepTUKaibHbI (puc.l), a BETMYMHA HHIYKIIUH HAYMHACT U3MEHITHCS CO BpeMeHeM t 1o 3aKo-

ny B= B + Bt-B,t, rne By, B, u [3,— NONOKUTENbHbIE KOHCTAHTBI. YKa)KUTe NPaBUILHBII

rpaduK 3aBUCHUMOCTH BEJIH- a))l 0)41 B) A/ )}/ VLY el
YUHBI MHIYKIIMOHHOTO TOKa, I
BO3HHKAIOIIETO B BUTKE, OT t t ! ! t t

T
BpeMEHHU t:

Puc.1
16. KonTpoabHoe 3aganue. B nenu anekTpudyeckoro kojaedareabHOro KOHTypa, u30-  C L
OpaXeHHOTO Ha PUCYHKE, IEPBOHAYATHHO 3aMKHYTHIN Kitod K pazomkaynu. [Ipu R
3TOM TEPHO] COOCTBEHHBIX JJICKTPUUECKUX KOJIeOaHUH K
a) YMCHBIIIHJICS, 0) HE U3MEHWUJICS, TaK KaK 3aBHCUT TOJIbKO OT BenuuuH L u C;
B) YBEIHYHJICS; r) 9JIEKTpHUYECKHE KOJIeOaHUs PEKPATHIIHCH;
17.KontponbHoe 3ananue. Yacrota Wy, BHemHed D/IC, MeHsoImecs no rapMo- c
HUYECKOMY 3aKOHY U BKITOUCHHAS B 3JICKTPHUCCKHUN KoJieOaTeIbHbINH KOHTYD (CM. 1

PUCYHOK) TaKOBa, YTO aMILIUTY/Ia BEIHYKIEHHBIX KoJeOaHui ToKa B KOHType Mak- S R
cuManpHa. ConporuBienre R yBenmnuuBaroT, He MeHsst mapameTpsl L u C. Ilpu
9TOM IJId MOJYUYCHUS HOBOTO MAKCUMAJIBHOI'O 3HAYCHU A aMILIMTYAbI TOKA cne;[yeT:

a) YMEHBIIUTh BEIUUUHY Wy, ?  0) yBEIHMUYUTH BEIUUUHY Wy ?
B) BEIMUUHY (W, M3MEHATH HE HAJ0?  T) IIPU CONPOTHBICHUAX R, OONBIINX KPUTUUECKOTO 3HA-
YeHHMs, BEIHYKJICHHBIE KOJICOaHUs TOKA B LIENU BO3HUKATh HE MOT'yT?

18.KontponbHoe 3ananue. C yMeHbIIeHHEM BeTHUnHbI EMKocTH C B 3nekTpuue- R

C
CKOM KOJIeOaTeIbHOM KOHTYpPE, H300paKEHHOM Ha PUCYHKE, BEJIMUMHA JorapruhMu-
YECKOTO JIEKPEMEHTA 3aTyXaHHsI SJICKTPHUSCKUX KOJICOAHHIA: L

a) yMeHbIIIaeTcs;  0) HE U3MEHSETCS,

B) YBEJIIMYMBACTCH, T) JUIs OTBETa HE XBaraeT 3HaHus BenuunH L, Cu R;

19. Kontponsusiii Bonpoc. Kiarou K nepeBoasaT u3 nonoxxenus “1” B monoxenue “2”, R |_C
3aMbIKas OOKJIaNKK 3apsauBiierocs oT uctounrnka DJIC € koHaeHcaropa ¢ éMKocThio C

yepes conpoTtunieHne R. Kak MOXHO BEIYUCIUTH TOK, TEKYIUH Yepe3 KOHACHCATOP? A ? c
Kak »ToT Tok Oynet 3aBuceTh OT BpeMeHu ? HapucyiiTe mpumMepHbIid rpaguK 3aBUCHMO- ]L| —_—

CTH 3apsijia Ha KOHJIEHCATOPE U TOKA, TEKYIETo Yepe3 KOHACHCATOp, OT BpeMeHu. OTBET
000CHOBATH W MTOATBEPIUTH (POpMyTIaMH.

20.KonTpoabsHbIit Bompoc. B anekTpudeckoii menu, ykazaHHON Ha pUCYHKE HadaIu c
U3MEHATH BennuuHy éMkocti C nepemeHHoro konaeHcaropa ot 0 1o « . Kak npu L a R
9TOM OYIET MEHATHCS COOCTBEHHAS YAaCTOTa KOJIEOAHUM TOKA B TAKOM LT ? Y KAXKUTE

uHTEepBal u3MeHeHus C, IpU KOTOPOM KosiebaHUs TOKAa BO3MOXHBI. Hapucyiite npubin3nTenbHbINi
rpaduK 3aBUCUMOCTH BEJIMUUHBI YacCTOTHI KoJieOaHU w oT BenmdyuHbl eMKkocTu C. OTBEeT 000CHO-
BaTh U MOATBEPAUTH (POPMYIIaAMH.
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21.KonTponbHoe 331aHue. YKaxuTe, KaKue U3 MPUBEICHHBIX HIDKE YpaBHEHUH cucTeMbl Mak-
CBeEJIJIa 3aMrcaHbl ¢ OMMOKON (HEBEPHO):

- 0B - 1> S —— - -
1) ¢ Edl =—-|—dS; 2)¢Bdl = | —dS+| |dS; )¢ EAS=|pdV; 4)¢BdS=0:
e I e e N S
a)lud; 0)2u3, B) lu 3; r) 3u 4; n) 2u 4, ¢)1lu 2;

22.KoHTponbHOE 33/1aHKe. AMIUTUTYa HAPSHKEHHOCTH MAarHUTHOTO TOJIS 3JIEKTPOMarHUTHOM
BOJIHBI, PACIIPOCTPAHSIOIICHCS B BAKYyMe, YBenuuiiIachk B 4 pasa. [Ipi 3TOM aMIUTUTYy1a TUIOTHOCTH
MOTOKA SHEPTUH, IEPEHOCUMAs 3TON BOJHOM:

a) He U3MEHMJIACh, 0) yBenMUYWIIach B 2pa3a; B) yMEHbBIIMIACH B 2 pa3a,

r) yBenuumiack B 4 paza; 1) yMEHbIIMIAch B 4 pa3a; €) yBenuuymiach B 16 pas;

k) yMeHbIIMIach B 16 pa3;  3) HET MpaBUIIBHOTO OTBETA,

4 cemecTp

Ilepeyenb KOHTPOJILHBIX 32JaHUI H (HJIH) BOMPOCOB JUIsA OLeHKH COPMUPOBAHHOCTH KOM-
nerenuuu OIK-1

1. KontponbsHoe 3ananue. Ha Henpo3pauHyro nperpaay ¢ IByMs y3KUMU
napayuIeIbHBIMU MPOPE3SAMH, HAXOSIIMMUCS Ha paccTosiHiK 0 IpyT OT |

Jpyra, nagaetT HOpMaIbHO MOHOXPOMATHYECKHI CBET C JUTHHOW BOJIHBI A. Mm/\r)

3a niperpa/ioii Ha GosibioM ynaneHuu L>d pacronoxeH skpas. [lokaza- =

TEJb MPETOMIICHHSI TPO3PAYHON Cpeibl MEXKTy HUMHU paBeH N. [Ipu ogHo- 4

BPEMECHHOM YMCHBIIICHUH [TOKA3aTes sl IPEIOMIICHUS N B 2 pa3a U yMCHb-

eHUH paccTossHus L B 2 paza mupuHa HHTEPPEPEHITMOHHBIX TT0JI0C Ax

Ha dKpaHe (BBIOEPHUTE OTBET): a) yMeHblIaeTcs B 4 pasa, 0) yMeHbIIaeTcs B 2 pasa,
B) HE U3MECHSCTCS, I') yBEJIHYHUBACTCS B 2 pasa, 1) yBeIHUHBaeTCs B 4 pasa,

2. KontpounbHbiii Boripoc. JJist yydIeHus: ONTHYECKUX CBOMCTB HA TOBEPXHOCTH JIMH3 KaUYeCTBEH-
HBIX ONTHYECKHUX YCTpoiicTB (hoToanmapaToB, OMHOKIIEH U T.I1.) HAHOCAT MOKPBITUS B BUJIE TOH-
yaliux mieHok. B pe3ynbrare B COTHEUHOM CBETE Ha MOBEPXHOCTHU JIMH3 BUAHBI (PUOJIETOBO-
KpacHble OJIMKU. BIIBUTE IPUUMHY, 10 KOTOPOH CTEKJISIHHBIE JIMH3BI IOKPHIBAIOT 110100HBIMU
IUICHKaMH, U 00BSCHUTE MPUYHMHY MOSBICHUS U IIBET TaKUX OJIMKOB, 000CHOBAB CBOE CYXJIECHUE C
MOMOIIBI0 HEOOXOIUMBIX (PU3MUYECKUX 3aKOHOB, IPUHIIUIIOB U (HOPMYII.

3. KonrtponbHoe 3ananue. [locTosnnas nudpakiiMOHHOMN pelIeTKy paBHa 2,6 MKM, a JJTHHA BOJIHBI
MaJaloIIero Ha PENIeTKy HOpMaIbHO MOHOXpoMaTrudeckoro ceera paBHa A=600nM. CriekTp Kako-
T'0 MaKCUMAaJIbHOTO MOPSIIKA Mmax MOKHO HAOMIOJATh 32 PEIIETKOM (YKaXKUTE MPABUIIbHBINA OTBET):

a)l;, 06)2; B3, 14, n)b5 €6, x)7; 3)8;, e)apyroii oTBeT;

4. KontponbHoe 3aganre. MOHOXpOMaTHYECKUN CBET IaaeT HOP-

MaJIbHO Ha Y3KYIO LIENb-IIPOPE3b B HEMIPO3PAYHOM IPErpaje u I
pacnpocTpaHseTcs 3a MIEJbI0 M0 BCEMU BO3MOXKHBIMH yTJIaMU @

K HallpaBJIEHUIO NajieHus. Pacripenenenre MHTEeHCUBHOCTH | 11po- sin®
IIEJTIIET0 Yepe3 IIelb CBETa B 3aBUCUMOCTH OT SiNQ IMOKa3aHo Ha e‘z\%

pucysnke. UTo mpou30UaeT ¢ MUPUHON HEHTPAIBHOIO MAKCUMYMa
A Ha 3TOM PHCYHKE, €CJIH HIMPUHY TPOPE3H YMEHBIIUTD B 2 pa3a, a [UIMHY BOJHBI MAIAI0IIET0 CBe-
Ta YMEHBIIUTH B 2 pa3a (yKa)KUTe MpPaBHIbHBIA OTBET):

a) yBenuuuTcs B 4 pa3a;  0) yBenMuuTCA B 2pa3a;  B) HE H3MEHHUTCS, T) YMEHBIIUTCS B 2 pasa,;
1) yMEHBIIHUTCSA B 4 pa3a;
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5. KonTponbHoe 3ananue. EcTecTBEHHBI CBET ¢ UHTEHCUBHOCTBIO
|, IpOXOOWT Yyepe3 CHCTEMY M3 TPeX MOCIEA0BATENbHBIX MOIApU-

3atopoB I1j, > u I13. Ocu nponyckanus nosnsipuzatopoB [1; u I3

cocTaBsiioT, coorBercTBeHHO yruibl O =30° u 20 =60° ¢ ockio
nporyckanus rnepsoro nosspusaropa Iy (cm.pucynok). [Ipu sTom
VMHTCHCHBHOCTH | CBeTa, NpOLICANIEro Yepes CUCTEMY TIOJIIpU3aTOpOB, paBHa (OIPEIeIuTe U yKa-
KHUTE OTBET):

I 3l 3l 9l 9l
a)0; ©6) 2%; B) —2: ) —2; =0 ) =0 )08 3) =8 gy Ol OTBET;
) ) 3 ) ) ) 16 ) 3 )16 ) ™ ) Apyr
6. KonTponbHoe 3aganne. AGCOTIOTHO YepHOE TeIo uMeno popmMy Kyda. 3aTem ero

00beM yMeHbIINIIN B 8 pa3, yMEHBIIUB pa3Mmep pedep kyda B 2 pasa, a remreparypy |
YBEJIMYWIH B 2 paza. Bo CKOIBKO pa3 M3MEHWIACh BETMYUHA YHEPTUH TEIJIOBOTO U3My- MV

YEHHsI, HCITYCKaeMOT0 JaHHBIM TEJIOM 110 BCEM HAIPABIICHUSIM 32 SMHHILY BPEMEHH ? al
a) yMmeHbluiaack B 16pa3;  0) ymeHbiumiach B 8 pa3;  B) yMEHBIIWIACH B 4 pa3a,

r) yMEHBIIMIACh B 2 pa3a; 1) HE U3MEHHWIIACh,  €) YBEJIMUYWIIACh B 2 pa3a;

XK) yBeNnumiach B 4 pasa;  3) yBenmuwiach B 8 pa3; M) yBeauumiach B 16 pas;

7. KonTponbHoe 3a1anue. MI3BECTHO, YTO TEIJIOBOE M3IyYEHHE UCITyCKaeTcs ¢ OOKOBOI MOBEPXHO-
CTH MpoBo/a (CuuTasi ero abCOIIOTHO YEPHBIM TEJIOM), KOTOPBIH TTOAKIIOYEH K
UCTOYHHUKY MOCTOSTHHOTO HanpspkeHust U. T —TtemnepaTtypa 60KOBOM mo- % % 7 2 %
vy —_—
BEPXHOCTH NIPOBO/IA, S—IUIOIAaAb OOKOBOM MOBEPXHOCTH IPOBOJIA, G — I10- § § 5 §
of U o

crosinHas Credana-bonpimana. Texynmii mo npoBoay TOK | MOXHO BBIYHC-
JUTH 10 GopMylie (ONpeesTuTe H YKAKUTE OTBET):

a) u_. 0) us. B) v . r) oaT”. ) aT”. e) oST. ) Apyroi OTBET;

oST*’ oT*’ oT?’ U’ us'’ u ' ’
8. KontponbHslii Bonpoc. @oToH “1” ¢ 4acTOTON Vo HCHBITHIBACT paccesiHUe Ha 2
yroi 6 = 60 Ha nepBOHAYATBLHO MOKOSIIEHCS YaCTHIIE ¢ MACCOM M, TIPEBpAIIAsCh B 1 _H{Hej
paccestHHBIN QoTOoH “2”. Mcnonb3ys nocrosHHyo [Inanka h u ckopocThb cBera c, WVO“*% """"

oIpeeNuTe BEIMYUHY SHEPTUH, KOTOPYIO (DOTOH IepeacT yacTHile M mocie co-
ynapenusi. OTBeT 000CHOBATH U MOATBEPAUTH BEIYHCICHUSIMHU.

_e/\éu

MeTann

e, KOTOphIE 3aJIepP>)KUBAIOTCS pa3HOCThIO nmoTeHnuanoB U. [Ipu atom 4 - pabora
BbIXOJa BHGKTpOHa W3 JaHHOI'O ME€Taljia, C - CKOpOCTB CBCTa B BaKyyMe. I/IMHyHBC
p Takoro (poToHa UMEET BEIUIHHY:.

A-eU . eU-4 . eU+ A, c . c . c
a) ——; 06) ——; B) ——; 1) ——; n) €)

c c c A-eU’ eU+4’ eU- A

9. KontponbHoe 3ananne. @OTOHBI BLIOWBAIOT U3 METAJLIA JIEKTPOHEI C 3apSIOM — Q/Z/F);

10. KontpomnbHoe 3ai1anue. OTHOIIEHNE BETUYNH CKOPOCTEH HEPEIATUBUCTCKUX YacTul 1 u 2
paBHO V / V,= 1/2= 0,5, a oTHOIIEHUE MX UTMH BOJIH 1€ Bpoiins paBHO, COOTBETCTBEHHO,

Agy / Ay, = 4. VKaKuUTE IPaBHIBHYIO BEIMYUHY OTHOLIEHHs M)/ M, MAacChl EPBOM YaCTULBI K Macce

BTOPOM YaCTHULIBIL:
a) 16; 0) 8; B)4, 1)2; n) 1; e) 12; x) 1/4; 3) 1/8; u) 1/16;
K) IpYroil OTBET;

11.KouTposabHoe 3amanue. [IpoBois K3MEPEHHUS Pa3InYHbIX TApaMETPOB MUKPOYACTHIIBI H3MEPSI-
10T €€ 1) monHyro sHepruto £; 2)moaHblii MOMEHT umnyibea L;  3) IpoeKIiio MOMEHTa M-
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nynbca Ly Ha ock x; 4)npoekiuro MoMeHTa uMITyiibca L, Ha ock Z,  5)mpoekuuio uMmnyibca py
Ha OCh X; 6)POEKINIO UMITYJIbCA py HA OChb y; [)KOOpAMHATY X; 8)KoopAauHary Z, 9)MOMEHT
BpemeHH u3MepeHus t. Oka3pIBaeTCst, YTO OJJHOBPEMEHHO HeJIb3sl H3MEPHUTh HIIH OMPE/ICITUTh Clie-

JYIOIIKE BeTMYHHBI (YKQKUTE JBa MPABUIIbHBIX OTBETA):
a) lu 4; 0) 5u 8; B) 4u 3, r)1lu9;

12. KonTposbHbIi Bonpoc. MUKpodacTHiia ¢ Maccoi M Haxo-
JIAJIaCh B OJTHOMEPHOU MPSIMOYTOJIbHOM MOTEHIIMATIBHOMN SIME C
0EeCKOHEUHBIMU CTEHKaMH IMUPHHBI 0< X< a (pucyHOK “a”).
[Tpu 3TOM rpaduk GyHKIIUU TUIOTHOCTH BEPOSITHOCTA OOHAPY-
xenus gactuiibl dP/dX cooTBETCTBYIOIIMIA Pa3peIIEHHOMY CO-
CTOSTHUIO YaCTHUIIbI BHYTPU TaKOU SIMbI, H300pakeH Ha pucyHke “6”. [llupuHy MBI yMEHBIIWIIN B
JIBa pasa, mocie 4ero rpaduk HOBOW GYHKIMH IUIOTHOCTH BepositTHocTH OP'/dX gacTuiibl, OKa3as-
reiics B 6oJjiee y3KOi siMe mupuHbl & =a/2, mokaszaH Ha pucyHke “B”. OnpeaennTe, BO CKOJIBLKO pa3
W3MEHUJIACh IPU 3TOM DHEPTHUS YaCTHUIIBI? Y BEIMYUIIACh OHA WM YMEHbIIUIach? OTBET 000CHO-
BaTh U OOBSICHUTH C MOMOIIBIO 3aKOHOB ¥ ()OPMYIT (PUBHKH.

13. KontponpHoe 3aganue. CoOCTBEHHAs! HUKIINYECKas YaCTOTa OJHOMEPHOI0 KBaHTOBOT'O TapMo-
HUYECKOT0 OCLIIUIATOPA paBHA ©. YeMy paBHA IMKJINYECKAs YACTOTA (g HEKOTOporo (oroHa, ec-
JIM SHEPTUsi 3TOro (GOTOHA paBHA YHEPIHHU IIEPBOTO BO30YKAEHHOTO COCTOSIHHSI KBAHTOBOT'O FrapMO-
HUYECKOTO OCHMILIATOpA (YKaXKUTE MPAaBUIbHBINA OTBET):

a) oy =0/2; 0) Wy =®; B)®y=30/2; T)wy=20; 1) oy=50/2; e)wy= 3w,

XK) 0y = 10/2; 3) g = 4w; n) oy = 9w/2; K) Apyroi oTBeT;

14.KontponbHoe 3ananue. [lepexox anekrpoHa ¢ 60poBCKOil OpOUTHI C INIABHBIM KBAHTOBBIM YHC-
JIOM N Ha OpOUTY C TJIaBHBIM KBAaHTOBBIM YHMCJIOM N’ B aTOME BOJOPOJa COOTBETCTBYET JIMHUU OJ-
HOHM U3 CHEKTPaJbHBIX Cepui u3iydeHus. [Ipu 5TOM MakCUMaIbHON 4acTOTE U3JIyYEHUS B CEPUU
[TamreHa coOTBETCTBYET Mepexo/] (BHIOSpUTE PABUIIBHBINA OTBET):

a) N=oo - N'=1; 6) N=co - NnN'=2; B) =0 - N'=3; 1) N=0 - N'=4;

a0 n=2-n'=1 e n=3-n'=2; x) n=3-n'=1, 3) n=4_- n'=1;

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

15. KoHTponbHbIl Bonpoc. B B0o30ykI€HHOM aToMe BOJOPOAA JJIEKTPOH MEPEXOIUT C OOPOBCKOM
OpOUTHI, COOTBETCTBYIOIIEH TPETheMY BO30YXIECHHOMY COCTOSHHUIO Ha OOPOBCKYIO OpOHUTY, COOT-
BETCTBYIOIIYIO BTOPOMY BO30YX/I€HHOMY COCTOSIHUIO, UCITYCKasi (DOTOH € JUIMHOW BOJNHBI Aq. C m0-
MOIIBIO 3aKOHOB U (OPMYJI aTOMHOU (PU3UKH OMPEAETUTE OTHOIICHHUE Ap/A1, TOE Ay — MaKCHMAJIb-
Hasl JJTMHA BOJHBI (DOTOHA U3 CrieKTpalibHOU cepun banbmepa. OTBeT 000CHOBATH.

16. KontposbHoe 3a1anue. DIEKTPOH HaXOAUTCs B oaHoM u3 d — momobomouek aroma. Kakoe u3
MIEPEYNCIICHHBIX HUKE 3HAUCHU He MOKeT IPUHUMATH MTPOSKIIHs BEKTOpa OPOUTATHHOTO MAarHUT-
HOI0 MOMEHTA 3TOT0 3JICKTPOHA HA HAIMPaBJICHHE Z BHEIIHETO MArHUTHOTO MO (YKaKUTE rmpa-
BWJIBHBIH OTBET €CIU [y —MaraeToH bopa):

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

17.KouTtpoabHoe 3ananue. Bece paccmarpuBaeMble 101000JI0YKH aTOMa ypaHa 3an0JHEeHbI JJIeK-
TPOHAMM NMOJHOCTBIO. YeMy paBHO OTHOIICHHE YKCIIa JIEKTPOHOB B 4f —1o000104Ke K YHCITy

3JIEKTPOHOB B 2P —101000104Ke (YKaKUTE MIPABUIBHBII OTBET)?
a)l, 06)1,5; B)1,667; r)2; n)2,333; ¢e)2,667;, x)3; 3)4; un)5, x)6; )7,



27

18. KontposbHoe 3aanue. YeMy paBHO OTHOIICHUE BETUYHUHBI (MOAYJISI) HAMOOJIBIIIETO BO3MOXK-
HOT'O 3HAYECHUS MPOCKIMU BEKTOPA OPOMTAILHOIO MOMEHTA UMITYJIbCA JJICKTPOHA, HAXOISIIErocs B
2p — mo1000JI04Ke aTOMa, Ha OCh Z, KOTOpasi HalpaBlieHa BIOJIb JIMHUNA HHYKI[UH BHEITHETO Mar-
HUTHOTO T0JIsA, K BenurHe (MOJIYJII0) MPOCKIIUU BEKTOPA COOCTBEHHOTO (CTMHOBOT0) MOMEHTA

UMITYJIbCA ITOT'O JJICKTPOHA Ha TY )K€ 0Ch (OINPENEINUTE U YKAKUTE MPABUILHBINA OTBET):
a)l, 6)2; B)3; 14, 15 €6 x)7, 3)8;

19. KonTponsHbiii Bonpoc. Ha prucyHke npuBe/ieHbl Bce BO3MOKHbIE OPUEHTAINH BEK- z
TOpa OPOUTATILHOI'O MOMEHTA UMITYJIbCA SJIEKTPOHA OTHOCHUTENBHO BbIIETICHHOM ocu Z. C
MOMOIIbIO 3aKOHOB U (POpMYIT PU3UKH OMPEENIUTE B DJIEKTPOHHON 000JI0YKE C KaKUM
MUHUMAaJIbHBIM 3HAaYEHUEM KBAaHTOBOI'O YHCia N MOXKET HAXOAUTHCS ITOT DJIEKTPOH, a

TaKXe 4YeMy paBHa BEJIMUMHA €r0 OpOUTAIBHOTO MArHUTHOTO MOMEHTa Py, ? OTBeT 060cC-

™~

HOBATh.

20. KonTponbHblit Bonpoc. Vimeromuiicss paainoakTHBHBIN 00pa3el] colep>KUT HeCTaOMIIbHBIE sSapa
JIBYX Pa3HBIX H30TOIOB: sJIpa MEPBOT0 H30TOMA UMEIOT MEPUOJT TIOTypacaia, paBHbeld 1 MUHYTE, a
sJIpa BTOPOTO U30TOMa — IEPHOJ MOJypaciaja, paBHbI 2 MUHyTaM. AHaJIW3 MTOKa3aJl, 4To B UC-
XOJIHBI MOMEHT BpemeHu obOpasern Ha 89,89% cocrout u3 simep nepsoro uzorona v Ha 11,11% 13
sziep BToporo u3orona. /s mpoBeaeHus SKCIIEPUMEHTa HE00X0IMMO, YTOOBI YHUCIIO SIeP KaXKIO0Tr0
u30Tona B o0pasiie ObUI0 OJMHAKOBBIM. OIICHUTE BO3MOXKHOCTB TOTO, UTO CITYCTSI HEKOTOPOE BpeMsi
YHCIIO SAEP IBYX JAaHHBIX H30TOIOB B 00pa3ie cpaBHseTcs. Ecin 3To BO3MOXXHO, TO Yepe3 KaKkoi
POMEKYTOK BpEMEHH ATO Iipou3oiaer? OTBeT 000CHOBATh U MOATBEPAUTH POPMYIIaMHU.

21.KoHTpoabHOE 3a1aHue. DHEepreTUUeCKUi BBIXO pacnaia siipa HEKOTOPOro pajguoaKTHBHOIO
u30TONa ¢ nepuojoM noiypacnana T1 = 1c¢ pasen E;. B Hauanbubiii MomenT Bpemenu {p = O B 00-
pasue conepxkanocb No saep AaHHOro n3oTona. YKakure NpaBUiIbHYIO0 (popMyily, 0 KOTOPOi
MOYKHO BBIYMCIUTH TeIuIo Q, KOTOpoe BhIIEIUTCS B 00paslie K MOMEHTY BpeMeHH { = 2¢ 3a cuer
pacnaja sjaep u30Tomna:

a) NoE1;  0) NoE1/2;  B) NoEa/4; 1) 3NoE1/4; 1) NoEa/8; e) 7NoE1/8;  x) NoEi/16;

3) 15NHE1/16; U) IPYyroii OTBET;

22.KontposbHoe 3a1anue. [Iporcxout npespaiienue sapa X5 B aapo Y,o . DTo NpeBpalicHue
BBI3BAHO JBYMsI CIICAYIOIIUMHU SIJICPHBIMU PEAKIUIMHU (YKaXKUTE MPABUIBHOE YTBEPKICHHE):

- +
a) a—pacmagoM; 0) a— u B —pacmagoMm; B) o.— M [3 —pacmaaoM; T) o.— H Y — pachajiom,

23. KontponbHoe 3ananue. B pesynbprare siiepHbIX pacnaaoB ucnyckarores: 1) a-uznydenue; 2) B-
usnnydeHue; 3) y-usinydeHue; 4) HelTpoHbl. Cpelnyl MEpeyrCICHHBIX MPOAYKTOB paclaia Hau-
MEeHBIIIe TPOHUKAIOIICH CIIOCOOHOCTRIO 00anaeT (YKaxKuTe MpaBHIbHBIA OTBET):

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

4. OueHouHblie cpeacTBa (OLEeHOYHbIE MATEPHAJIBI) 1JIsl MPOBEAEHHUS MPOMEXKY-
TOYHOI aTTeCTAMH 00yJaroIuXcs (3ANUTHI KYPCOBOii padoThl (MpoeKTa)) mo
AUCHUTINHE (MOTYJIIO)

3aHATHS yKa3aHHOTO THIIA HE MPEIyCMOTPEHBI OCHOBHOU mpodeccrnoHanbHONW 00pa3oBa-
TEJIbHOW MpOrpaMMON.





