


KoMnjieKT 011eHOYHBIX MATEPHAJIOB MO THCIUIIJIMHE
«Du3uka»

3aganust 3aKpPHITOrO THUIA

3amanust 3aKpBITOTO THIIA HA BbIOOP NPABWJILHOIO OTBETA

Buibepume ooun npasuienuiii omeem

1. Yckopenue — 310 pu3ndeckas BENMYUHA, YACICHHO paBHAs

A) mepBoii NPOM3BOAHON paanyCca-BEKTOPA IBMKYIIEHCS TOUKM MO BPEMEHH
B) n3MeHEeHNI0 CKOPOCTH ABHIKYILEHCS TOUKA

B) BTOpO# NpoM3BOAHON OT CKOPOCTH T€Ma 1O BPEMEHU

') OTHOLIEHHIO KBAaApaTa CKOPOCTH K PaaNyCy OKPY>KHOCTH

J1) mepBoii MPOM3BOJHON OT CKOPOCTH MO BPEMEHH

IIpaBuneHbIil oTBET: /]

Komnerenumn (naukatopsl). OIK-1

2. U3 npuBenéHHBIX ONPENEHEHHUA BBIOEPUTE TO, 4YTO COOTBETCTBYET
OMPEACTICHUIO CUIIBI:

A) Cuna — 310 (pu3MYecKas BETUUYMHA, SBIISIONIASACS MEPOWA BO3JECHCTBUS Ha
JAHHOE TEJIO IPYTUX TEJ UK MOJICH

b) Cuna — 310 (pm3nueckas BEIMUMHA, C KOTOPOU TEIO0 U3-3a MPUTSHKEHUS 3EMITH
JEUCTBYET HA OTIOPY WIIH MOJIBEC

B) Cuna — 310 Mepa HHEPTHOCTH TENA, XaPaKTEPU3YIOLIAsk CBOWCTBA PA3IMYHBIX
TEN MO ASHCTBUEM OJMHAKOBBIX CHJI TPUOOPETATh PA3IMYHbIC YCKOPEHUS

[') Cuna — 3TO sBIEHWE COXPAHCHUS TEIOM CBOEH CKOPOCTH, KOTAa
PaBHOJECHCTBYIOIIAS BCEX CHJI HA TEJIO0 PaBHA HYJIIO

J1) Cuna — 310 pu3mdeckas BEIMUMHA, C KOTOPOH OMopa Uik MOABEC ACHCTBYIOT
HAa TEJOo

[IpaBunbHBI OTBET: A

Komnerenuun (makartopsl). OIK-1

3. Kakoii BapriaHT OTBETa COOTBETCTBYET ONUCAHUIO TEMIOBOT0 Oananca?
A)AU=A

B)A’=Q

B)AU=A+Q

NHOI+Q+...+Qu=0

A)AU=Q

IIpaBunbHbIi OTBET: I’

Komnerenuun (maukartopsl). OIK-1



4. TepMOIMHAMMYECKUI TPOLECC, MPOTEKAIINAN B MACATBHOM ra3e NpH
HEU3MEHHOM Macce M MOCTOSIHHOM JTABJICHUH, HA3bIBACTCS

A) U30XOPHBIM

B) nzo6apHeiM

B) nzorepmuueckum

') annabaTHbIM

J1) mOmMTPONHBIM

[IpaBuibHBIN OTBET: b

Komnerenuun (naukaropsl). OIK-1

5. BeiGepute mpaBuibHYIO (POPMYIY VTSl SIIEKTPUYECKON EMKOCTH:
2

A) Wp=g—c
BYE=E,+E,+..+E,
lq1] - 1g2]
B)FszT—Z
N E=—
q
C=—
) 7l

[IpaBunbHBI OTBET: []
Komnerenuun (nakaropsl). OIK-1

6. V3 NpuBEAEHHBIX ONPEACNCHUH BBHIOEPUTE OMPEACICHUE, COOTBETCTBYIOIIEE
MOHSTHEO 3aTyXArOIIMX KOJICOAHWIA;

A) D10 KoneOaHMsl, PU KOTOPBIX 3a JIOCTATOYHO MPOAOJDKUTEIBHOE BPEMS
aMILINTY 1a KojleOaHWi HE YMEHBIACTCS

B) 310 xoneGaHums1, KOTOPBIE TOUYMHSFOTCS 3aKOHAM CHHYCA WA KOCHHYCa

B) 310 xonebaHus1, aMIIUTyJa KOTOPBIX CO BPEMEHEM YMEHBINACTCS

[') D10 mBWXKEHMS, KOTOPHIE TOYHO WJIM MPHOIM3UTEILHO MOBTOPSIOTCS 4epe3
ONpEAENEHHBIE TPOMEXKYTKHA BPEMEHU

J1) 310 KonmebaHus B CUCTEME MO JICHCTBAEM BHYTPEHHUX CHUJT TIOCIIE BBIBEACHMUS
€€ U3 MOJIOKEHHS] YCTOWUYMBOTO paBHOBECHS

[IpaBusnibHbIA OTBET: B

Komnerenuun (naukaropsl). OIK-1

7. Uemy paHa D5/IC UCTOYHMKA TOKA, €CJIM CONPOTHUBIICHHUE LENU paBHO 205
OM, BHYTPEHHEE COMPOTHBIICHUE HCTOYHMKA PaBHO 5 OM, a cHJia TOKa B LENU
paBHa 2,5 A?

A)84B

b)525B

B)512,5B

[205B

J1)102,5B

[IpaBusnibHbIA OTBET: b





















KoneGanusi, KOTOppIE MOTUAHSAIOTCS 3aKOHAM CHHYCA WM KOCHHYyca
HA3bIBAKOTCS KOJeOaHUsMHU.

[TpaBuiIbHBIN OTBET: TAPMOHUYECKAMH / TAPMOHUYECKHE

Komnerenumn (naukartopsl). OIK-1

6. Hanuimre nponymeHHoe CI0BO (CIOBOCOUETAHUE).
— 3TO CJIOKEHHWE BOJIH, BCIEACTBHE KOTOPOTO HAOMIONAETCS
yCTOUMBas BO BPEMEHU KapTUHA YCUJICHHMS WM OCHa0JCHUs PE3YJbTHPYHOIIUX
CBETOBBIX KOJIEOaHU B Pa3IMUHBIX TOUKAX MPOCTPAHCTRA.

[TpaBUnbHBIA OTBET: UHTEPPEPEHLIUS

Komnerenumn (maukartopsl). OIK-1

7. Hanuimre nponymeHHOoe CI0BO (CIOBOCOUETAHUE).

Jlns  onpeneneHus HamnpasieHHss Cuibl JlopeHma HCHOJIB3YETCS NPaBUIIO
PYKH.

[TpaBuibHBIN OTBET: JIEBOIA / IeBast

Komnerenumn (napkartopsl). OIK-1

8. Hanuimure mponyuieHHOE CIOBO (CIOBOCOUYETAHME).

AMIUIMTYla TapMOHUYECKUX KojieOaHWil — 3TO CMELICHUE OT
NOJIOXKEHUS PABHOBECHS.

[TpaBuybHBII OTBET: MAKCUMAIbHOE / HAMOOJIbIIEE

Komnerenumm (naaukarops): OIK-1

3ajaHus OTKPBITOIO THIA ¢ KPATKUM CBOOOJAHBIM OTBETOM

1. Teno maccoii 2 kr OpOIIEHO BEPTUKATIBHO BBEPX C HAYAIBHON CKOPOCTBEO 2
m/c. CoOnpoTHBICHUEM BO3AyXxa MpeHeOpeub. B  HauBbIcmIEH TOYKE MOABEMA
NOTEHIMAIBHAS SHEPTUs TElla PaBHA JLk. (Omeem 3anuuwiume 6 uoe 4ucia)

[TpaBunbHEbI OTBET: 4

Komnerenuun (naukartopsl). OIK-1

2. Bpaienue AuCKa ONMCHIBAETCS ypaBHEHWEM ¢ — ¢ + ', pag. B MoMeHT
BpeMeHU ¢ = 1 ¢ ymioBas CKOPOCTh IMCKa PaBHA pan/c. (Omeem 3anuuiume 6
suoe 4ucia)

[IpaBUIIBHBIN OTBET: 5

Komnerenumn (napukartopsl). OIK-1

3. Ilpn ymeHplieHHM 00BEMA MACATBHOIO Tra3a B 2 pa3a M YBEIMYCHUHU €T0
a0CONIOTHOM Temmeparypel B 4 pa3a, JABICHHE WACATBHOIO ra3a YBEIUYHIIOCH B
paz. (Omeem 3anuuiume 6 uoe Yyucia)
[IpaBUNbHBIN OTBET: 8
Komnerenumn (nakartopsl). OIK-1



4. Conporusnienust R;=80 Om u R,=20 OM coearHeHbI napaenbHo. Oouiee
CONPOTHUBIICHAE PABHO OM. (Omeem 3anuutume 6 uoe yucia)

[TpaBunbHbI OTBET: 16

Komnerenumn (naukartopsl). OIK-1

5. Pesuctopel, conmpoTuBiicHUss KOTOPhIX 2 OmM m 3 OM, COCIUHECHBI
MOCJIENOBATENIBHO M TOJAKIIFOUEHBl K UCTOYHUKY IMOCTOSIHHOTO HanpsbkeHus 15 B.
Cuny TOKa B LIETIA paBHA A. (Omeem 3anuwume 6 guoe 4ucid)

[IpaBunbHBII OTBET: 3

Komnerenumn (maukartopsl). OIK-1

6. 3a 60 ¢ masTHuk coBepmiact 180 monubix koneOanmid. Yacrora koneOaHuid
paBHa I'u. (Omeem sanuwume 6 uoe yucia)

[IpaBuUnbHBIA OTBET: 3

Komnerenumn (naukatopsl). OIK-1

7. YpaBHEHHE TapMOHUYECKOrO KoJIeOaHUsi WMEET BUA X=2sin(2mt) M.
AMmuTyna koneOaHuid paBHa M. (Omeem 3anuuiume 6 guoe Yucida)

[IpaBuUnbHBL OTBET: 2

Komnerenuun (nakaropsl). OIK-1

8. B omHopogHOM MarHuTHOM mone ¢ wHAyKmued 0,5 Tio pacnoynokeH
MPOBOAHMK JUIMHOW 0,2 M, 1O KOTOpoMYy TeueT TOK 1 A. JIMHMM MHAYKUUU TOJs
NEPHEHAMKYIISIPHBI IPOBOJHUKY. Moaynb cuibl AMIepa paBeH H. (Omsem
3anuuiume 8 uoe Yucida)

[TpaBunbHeIit otBeT: 0,1

Komnerenumn (naukaropsl). OIK-1

9. 3a 3 ¢ MAarHMTHBIA MOTOK, NPOHU3BIBAIOLIMI MPOBOJOYHYIO PAMKY,
paBHOMEPHO yBenuumics ¢ 6 BO no 10,5 B6. 3nauenne 3/IC MHAYKIUKA B PAMKE
paBHO B. (Omeem sanuwume 6 éuoe wucia)

[TpaBunbHbIM OTBET: 1,5

Komnerenumn (naukartopsl). OIK-1

10. Ecnn pokycHOe paccTosiHie TMH3bI cOCTaBAET 20 ¢M, TO ONTHYECKas CHIa
JVH3bI paBHA __ anTp. (Omeem 3anuuiume 6 uoe yucia)

[IpaBUIIBHBIN OTBET: 5

Komnerenumn (napukartopsl). OIK-1

11. Ecnn B atoMHOM siipe 20 mpOTOHOB M 18 HEWTPOHOB, TO B BIEKTPOHHOM
000JI0UKE HEWTPAJIBHOTO aTOMa COJEPIKUTCS ANEKTPOHOB. (Omeem 3anuuiume
8 Guoe Yucia)

[TpaBunbHeIl oTBET: 20

Komnerenuun (naukaropsl). OIK-1

10



12. SInpo atoma Hatpust >SNa CONEP)KMT  NPOTOHOB,  HEHTPOHOB.
(Omeem 3anuutume 6 8uoe yuceil yepes 3ansimyio)

[TpaBunbHebIit oTBeT: 11, 12

Komnerenumn (naukartopsl). OIK-1

3amaHus OTKPHITOIO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Yemy paBHa HaYanbHas CKOPOCTh Vg, M YCKOPEHUE a, aBTOMOOMIIS, €CIIH €r0
TIPAMOIMHEHHOE BIDKEHHE OTUCHIBACTCS YPAaBHEHHEM x (1) =—2— 8¢ + 41°

IIpuBecty pemeHue.
Bpewms Beinmonsenus — 20 MuH.
Oxxugacmelid pe3ysbTar:
1. Ilpoekumst BEKTOpAa CKOPOCTH HA OCh X OINPEACISIETCS Kak nepBas
MTPOU3BOAHAS PAaUYC-BEKTOPA IO BPEMEHMU:
dx '
Ux :_:'x'l‘ :(—2—814—412) :—8+81281_8,
dt t
t=0,v,, =8(m/)
2. ITpoekumss BEKTOpPAa YCKOPEHMS HAa OChb X ONPEACIAETCS KaK TIepBas

d;tx =v, =(8-8), =8(a/c)

IIpon3BoaHas BEKTOPa CKOPOCTH 11O BPEMCHU. d,. =

M

M
OtBeT: v, = —8—;a, =8—

c c
Kpurepun onieHuBaHus:

— ONPEACTICHAE POCKIUS BEKTOPA CKOPOCTH HA OCh X W HAYAJIBHON CKOPOCTH,
— ONPEACTICHAE POEKIU BEKTOPA YCKOPEHHS Ha OCh X.

Komnerenumn (naukaropsl). OIK-1

2. KakoBa macca Tena, eciny noj Bo3AcucTBueM pedynbtupyrowmei cunsl 500 H
M
OHO PHOOPEIIO yCKOpeHue 4 c—z?

IIpuBecty pereHue.

Bpewms Beinmonsenus — 10 muH.

Oxxugaemelid pe3ysbTar:

1. U3 ¢popmyasr 11 3akona HetoToHa F'=ma BbIpa3uM Maccy Tenaa m=»F/a.
2. Boruucnenums: m=500/4=125 (kr)

Otser: 125 xr

Kpurepun onieHuBaHus:

— 3aMUCh MACCHI U3 BTOPOTO 3akoHa HEIOTOHA,

— BBIYMCIICHUE MACCHI TeNa.

Komnerenuun (naukartopsl). OIK-1
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3. B cocyne Haxomutrca 0,5 monb Bomopoaa. CKOIMBKO MOJIEKYJ B COCyAeE?
[TocrosHuas Asoraapo pasia Na = 6-10%° Mo

[IpuBectu pemeHue.

Bpewms Beimonsenus — 10 muH.

Oxxugaemelid pe3ysbTar:

1. Yucno Moneky: onpeaenum 1o gpopmyne: N =v-N,, tae N,= 6-10% mons™,

2. Boraucnaum uncino Monekysa N=3,01-10%,

Ortsert: 3,01-10%.

Kpurepun onieHuBaHus:

— BBIPA3UTh YHACIIO MOJIEKYJ U3 (POPMYJIBI KOJIMYECTBA BEUICCTBRA,

— BBIYMCIICHUE YHACIIA MOJICKYIL.

Komnerenuun (naukatopsl). OIK-1

4. Yemy PaBHO KOJIMYECTBO TEIIOTHI CUCTEMBI, €CIIA €€ BHYTPEHHSS SHEPIUs
BO3pocia Ha 90 k/Ix u mpu 3TOM ra3 copepinit padoty 42 kJx?

[IpuBecTu pemeHue.

Bpewms Beimonsenus — 10 muH.

Oxxugaemelid pe3ysbTar:

1. U3 I 3ak0Ha TEPMOJMHAMHUKHN BBIPA3UM KOJIMYECTBO TEIUIOTHL () =AU + A,

riae A — padora rasa.

2. Beruucnenne: O =90+42 =132 (k/1x).

Orteet: 132 xJxk.

Kpurepun onieHuBaHus:

— 13 GOPMYJIIBI EPBOTO 3aKOHA TEPMOJMHAMUKH BbIPA3HM KOJTMYECTBO TETIOTHI
CUCTEMBI,

— BBIYHACIIEHUE KOJIMYECTBO TEIIOTHI CUCTEMBI.

Komnerenumn (naukaropsl). OIK-1

5. Ecim paccTrossHue MEKIy IBYMs TOUYECYHBIMM JJICKTPUUYECKUMH 3apsiaMu
YMEHBIIWIIM B 3 pasa, a KaKAbIA U3 3apsa[0B YBEIUYWIM B 3 pa3a, TO MOAYJb CHII
BIEKTPOCTATUYECKOTO B3aUMOACHCTBUS MEXKY HUMH YBEITUYUIICA BO CKOJIBKO pa3?

IIpuBectu pereHue.

Bpewms Beimonsenus — 10 muH.

OxugaemMelid pe3ysbTar:

1. Cuna B3aMMOJEHCTBHS JBYX TOYEYHBIX JJIEKTPUUYECKHUX 3apsioB paBHA

_ lq11-1q2|
FK1 = kT.

2. Cuna B3aUMOICUCTBUSA ABYX TOYCUYHBIX OJJICKTPHYCCKUX 3apsad0B IIOCIIC
HN3MCHCHHA PACCTOAHUA U 3HAYCHUH 3apAa0B.

_ 1, 13011139219 _
Fo, =k — =81 Fy, .
3. Moaynb CHIT  3JEKTPOCTATUYECKOTO  B3AUMOJCHCTBUS MEXKAY HHAMH
yBenuumiicsa 81 pas.

Ortger: 81
Kpurepun onieHuBaHus:

12



— 3anuck 3akoHa KynoHa Juist 1ByX Cily4aes;

— HaxXOKICHUE OTHOWICHWS CHJ  B3aUMOJCHCTBUS  JIBYX  TOYEYHBIX
ANIEKTPUUECKUX 3aPSAA0B IS ABYX CIIy4acB.

Komnerenumn (nHaukarops): OIK-1

6. UeMy paBEH MOTEHIMAI SJICKTPUUYECCKOTO MO B BAKYyME Ha pacctositauu 80 cm
or3apana 1 MxKn (g,= 8,85 - 102 ®/m) .Otser naiite B kB?

[IpuBecTu pereHue.

Bpewms Beimonsenus — 10 muH.

Oxxugaemelid pe3ysbTar:

1. TloTeHOMan 3JIEKTPUYECKOrO TOJs B BAKYYME PaBEH @ = k%, e k =

L —9.100 B0

ame, Kr2

2. Beruucnennme: @ = 11,25 - 103B = 11,25 (xB).
Orser: 11,25 kB.

Kpurepun onieHuBaHus:

— 3anuCh (POPMYJITBI MOTCHIIMAIIA SJIEKTPUYECKOTO MOJIS,
— BBIYMCIICHUE TTOTEHIMAIIA HTIEKTPHYECKOTO TTOJISL.
Komnerenumn (napukartopsl). OIK-1

7. UeMy paBHA IIMHA BOJIHBI CBETOBOTO M3JIYYEHHs, COOTBETCTBYIOMIAS DHEPIHH
dorona 23.4-10"8 JIx? (¢ = 3-108 %, h = 6,63-1073* /I - ¢). OtBeT naiite B HM.

IIpuBectu pemeHue.
Bpewms Beimonsenus — 10 MuH.

Oxxugaemelid pe3ysbTar:

1. Dueprus gotona paBHa E = hv = ke

A
2. Belpazum uiMHY BOJHBL M3 GOpMyIIBL: A = %
3. Bouncnenne: A = 0,85-1078 M= 8,5 - 107° mM=85 (um).
Ortset: 8,5 HM
Kpurepun onieHuBaHus:
— HaxXOKACHUE JUTMHBI BOJIHBI U3 (POPMYIBI 3HEPTHs (POTOHA,
— BBIYMCIICHUE JJTUHBI BOJIHBI,
— MIEPEBOJL B HM.
Komnerenuun (naukaropsl). OIK-1

8. CBer pacmpocTpaHseTcs B CTEKISIHHOM IUIACTMHE C  ITOKa3aTesieM
npenomiicans 1,5, Onpeaenure CKOPOCTh CBETa B 3TOM CTekie. CKOpPOCTh CBETA B

M ')
Bakyyme ¢ = 3 - 108 = Otser naiite B kM/C.
C
IIpuBecTtu pemenue.

Bpewms Beimonsenus — 10 muH.
Oxxugaemelid pe3ysbTar:

13



c
1. Iloka3arens IPCIOMIICHUA N = ;, TOrga CKOpoCThb CBCTA B CTCKIIC PpABHA U =
c

n
2. BeluncieHne: v = 200000000% = 200000 %

[TpaBunbhelit otBeT: 200000 %

Kpurepun onieHuBaHus:

— HaXOXKACHUE CKOPOCTH CBETA B CPee U3 (POPMYJIBI OKA3ATENS TPETIOMIICHUS,
— CKOPOCTH CBETA B CPEIE,

— MEPEBOJ B KM/C U3 M/C.

Komnerenumn (maukartopsl). OIK-1
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Jlucer u3MeHeHH U J0TOJTHEeHH

n/n

Bunnl nononHenuii u
U3MEHEHUN

JlaTta 1 HOMep mpPOTOKOJa
3acenanus Kageapsl
(xadenp), Ha KOTOPOM OBLTH
PacCMOTPEHBI ¥ OOOPEHBI
U3MECHCHUA U OJOITOJIHCHUA

IHonnuce
(¢ pactmdpokoii)
3aBenyromero kadenpoi
(3aBenyromux kadenpamu)
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