Bapuant Ne2022384

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
1Jis1 mpoBeaeHust B 2022 roay nmpooHOro 3x3aMeHa
no PU3BUKE

HNHCcTpyKUMS M0 BHITOJTHEHUIO Pad0THI
Jliss  BBINOJHEHMs 9K3aMEHAI[MOHHOW paboThl 1o  (U3MKEe OTBOOUTCS 3  daca
55 munyT (235 MunyT). PaboTa COCTOUT M3 IBYX YacTeH, BKIIOYAIOMNX B ceOs 32 3amanusl.
B zamannax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SABIAETCS LIEJI0€ YHUCIIO WA KOHEUHAs
necaTudHas ApoO0k. OTBET 3alMIIUTE B TIOJIE OTBETA B TEKCTE pabOTHI,
a 3aTeM MEepPEHECHUTE 110 MPUBEAEHHOMY HIDKE 00pasity B Oank orBera Ne 1. EnuHuIist
U3MEpeHUsT PU3NUECKUX BEIIMYMH ITUCATh HE HY)KHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBiusgeTcs n0CIEA0BATEILHOCTE
¢ p. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE pabOTHI, a 3aTeM NIEPEHECUTE 110 IPUBEIEHHOMY
HIKe 00pasiry 6e3 mpo0eIioB, 3amsaThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OtBeToM K 3aganuio 13 aBisercda ciioBo. OTBET 3alUIINTE B IIOJIE OTBETA
B TEKCTE paboThI, a 3aT€M NEPEHECUTEe M0 MPUBEIEHHOMY HUXe 00pasily B 61aHK oTBeTOB Ne 1.

omer: _ Bnpaso I3BANPABO

OtBeToM K 3aganusaM 19 u 22 aBirstrores asa duciaa. OTBET 3aIlHIIATE B TIOJI€E OTBETA B
TeKcTe padoThI, a 3aTeM MEePEHeCUTE 0 MPUBEAEHHBIM HIKE 00pas3iiam, He pa3zenss Yucia
npoOesoM, B OiaHK 0TBETOB Ne 1.

Maccosoe
3apsn siapa Z YHCIIO
sapa A

38 94 33894

OTBeT:(1,4 + 0,2 )H 22 ' I/ LIO I/ 2

OtBer Kk 3agaHusIM 27—32 BKIIOYAeT B ce0sl 0ApOOHOE OMMCAHNUE BCETO XOia BBIMOIHEHUS
3agaHus. B Onanke otBeToB Ne 2 yKkaKuTe HOMEp 3a/1aHus
Y 3alMILINATE €ro IOJIHOE PELICHHE.

IIpu BeIUKCIEHUAX pa3pelaeTcs KCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYISATOP.

Bcee 6nanxu EI'D 3anonustoTes spkuMu 4€pHbIMU YepHUIaMu. Jlomyckaercs
HCITOJIb30BAaHNE T'eJIEBON MM KAMWJIIIPHOU PYUYKH.

IIpu BBINOJIHEHNHU 3aJaHUM MOYKHO I10JIb30BAThCS] Y4EPHOBUKOM.




3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHbIX H3MEPHUTEJbHbIX MATEpPHaJIOB
He YYMTHIBAKOTCS NPH OLIECHUBAHUM PadOTHI.

bamnel, monyyennele Bamu 3a BbINOJSHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 3a/1aHu U HaOpaTh HaUOOJbIIEe KOJTHMYECTBO OAJIOB.

[Tocne 3aBepiieHus paboOThI IPOBEPHTE, YTOOBI OTBET HA KAXKI0E 3aJjaHie B OJaHKaX
orBeToB Ne 1 1 No 2 ObLT 3amucaH moJ| MpaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

Hwke npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHA100UThCs Bam mpu
BBINOJIHEHUH PaOOTBHI.

JdecaTHYHBIE IPUCTABKHA

rpaBUTAIIMOHHAS] TOCTOSIHHAS
YHUBEpcajbHas ra3oBasi IOCTOSIHHAs
noctostHHas bonplimana
MOCTOSIHHAsE ABOTaIpo

CKOpPOCTbH CBETA B BaKyyMe

MOZYJIb 3aps/ia dJIEKTPOHA
(371eMeHTapHBIN 3JEKTPUUECKUI 3apsia)
noctostHHas [1nanka

K03 (ULMEHT TPONOPLMOHANIBHOCTH B 3akoHe Kysona

Haumeno- | OGo3nauenue | Muoxutens | Haumeno- | OOGo3nadenue | MHOXUTEID

BaHMC BaHHC
TUra r 10° CaHTH C 10
Mera M 10° MUJLUIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
Jeu I 107t [TUKO i 10712

Koncmanmeul

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO Ma/IeHUs Ha 3emiie g =10 m/c?

G =6,7-10 " H-m*/kr*
R = 8,31 JIx/(moinb-K)
k =1,38-10° /K
N, = 6-10% mons *

c=3-10% m/c

k= L. 9-10° H-M¥/Kn?
47[80

e=16-10"PKn

h=6,6-10"* k¢

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa

aTOMHasl €JIMHUIIA MaCChI

1 aToMHas e JMHMIIA MaCChl SKBUBAJICHTHA
1 3JIEKTpOHBOJBT

1 actpoHOMUYeCKas €IUHUIIA

1 cBETOBOM IO

1 mapcex

0K=-273°C
laem =1,66-10" kr

931,5 M»B

15B=1,6:10" Jix
1 a.e. ~ 150 000 000 xm
1 cB. rOI ~ 9,46-1015 M
1 mx ~3,26 cB. roza

Macca wacmuuy
AIIEKTPOHA

[IPOTOHA
HEUTpPOHA

9,110 kr~55.10 *a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.




AcmponomuuecKkue 6eudUHbl

CpeIHUN painyc 3eMiIn Rg =6370 kM
panuyc CoinHiia R, = 6,96-108 M
temnepaTtypa nopepxnoctu CorHIa T =6000 K
Inomnocme IIOICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 xr/m® ATIOMUHUSA 2700 kr/m°
npesecuHsl (coca) 400 kr/m° xKeresa 7800 xr/m°
KEpPOCHHA 800 xr/m’ pPTYTH 13 600 xr/m°

Yoenvnan mennoémxocme
BOJIbI 4,2:10° Jx/(xr-K)
nbJa 2,1-10% JIx/(kr-K)
xKeesa 460 JTx/(xr-K)
CBHHIIA 130  JIx/(xr-K)
Yoenvnan mennoma

ATIOMUHHS 900 ITx/(xr-K)
MeIn 380 Ix/(xr-K)
qyTyHa 500 JTx/(xr-K)

napooOpa3oBaHUs BOJIBI 2,3-10°% k/xr
TIJIABJICHUS CBUHIIA 2,5-10* Jx/kr
IIJIABJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmanovuvie ycnosusa: naBICHHE — 10° Ia, temmeparypa — 0 °C

Monapuasa macCca

azora 28102 kr/Momb
aprosa 40-10° xr/mons
BOJIOpOJIA 2.107° kr/mons
BO3/lyXa 29102 kr/Momb
BOJIBI 18102 kr/mouns

reius 4.107° &r/monb
KHCJIOpOoa 32.10° kr/mMOJb
JINTHS 6-10° /Mo
HEOHA 20-10° kr/mMounb

YIIIEKUCIIOro rasa 44.10° xr/Monb




BAPHAHT 4

Yacts 1

Omeemamu k 3a0anusam 1-23 aeraromca wucno uau nociedosamenvrocms yudp.
Omeem zanuwume 6 none omeema 6 mexcme pabomsi, a 3amem nepenecume
6 B/IAHK OTBETOB N: 1 cnpaséa om nomepa coomeemcmeyiouezo 3adanus,
HavuHasa c nepeou knemourxu. Kaxcoviii cumeon nuwume 6 omdenvroi kaemouke
6 coomeéemcmeuu ¢ npugedénnvimu 6 6nanke obpasyamu. Edunuys. usmepenusn
pu3uiecrux 6enUUUHR NUCAMb He HYNCHO.

BoiGepure Bce BepHbIE yTBEeDKAEHMA O (DHSMUECKHX SABICHUAX, BEJHUHHAX
U 3aKOHOMEPHOCTAX. SaluIInTe Iu(MPHI, 110J KOTOPLIMU OHH YKAa3aHBI.

1) PaGora BHeluHel CHJBI II0 PACTIMKEHUN OPYXXHUHBI IIPAMO IIPONOPIIMOHAJLHA eé
YAJVHEHHIO.

2) Ilpu mocTosaHHON TeMIlepaType paboTa MAeaILHOTO Tas3a IIPY pacCHIUPEHUU BO3PACTAET
C yBeJIHUeHWEM ero o6néma.

3) Ilpu cOMMMKEeHWM IJIACTHUH BO3LYIIHOTO KOHJeHCATOpa ero 5JeKTpuYecKas EMKOCThb
yBeJIMYMBAETCA.

4) Ilpm mpejoMJieHHMH 2JeKTPOMATHUTHBIX BOJIH HA TpaHUIle ABYX CpeX YacToTa
KoJIebaHVil B BOJHE YBEJIMYMBAETCA NIPU IEPEXOfe B CPEAY C GONBIIMM MOKA3aATENeM
IPeJIOMJICHHUS.

9) Yucio TPOTOHOB B sApe aTOMa ONpejeJsieT OCHOBHBIE XHMHUYECKHe CBOHCTBA
dJIeMeHTa.

OrBer: .

E HaHbI cieayiolie 3aBUCUMOCTY BEeJIWYUH:
A) zaBUCHUMOCTH IEHTPOCTPEMHUTEILHOIO YCKOpeHUs TOYKH, HaxopAAmenca
Ha PacCTossHUX R oT IeHTpa BpalieHus, OT YIJOBOH CKOPOCTH
B) 3aBHCHMOCTD KOJMYECTBA TEILUIOTHI, BBIAENAIIIEIOCH MPU CTOPAHWH TOTLIHBA,
OT Macchl TOILIMBA
B) 3aBHCHMOCTb KOJMYECTBA TEIIOTHI, BHLIEJISIONIETOCHA HA PEBUCTOPE COIPOTUBICHEM R
3a BpeMs f, OT HAUPSIKEHWS HA Pe3UCTOpe

YcraHOBATE COOTBETCTBHME MeXKAYy OTHUMH B3aBUCUMOCTAMH ¥ BUIAMHU rpauKoB,
oGosHaueHHbIX ruppamu 1-5. Jlns kamgoii saBucumocTH A-B noxbepure
COOTBETCTBYIOIIMI BHMJA rpaduka M BanumuTe B Tabaumy BHIGpaHHBIE HUMPHI
IIOA COOTBeTCTBYIOINUMY OykBamu. Iludpsl B OTBET€ MOTYT IIOBTOPATHCH.

0 0 0’
&) )

OtBer: |A|B|B

(3) (4) ()

© 2022. 000 «Hzparenscrso «Hanuonansuoe oGpasoBamue»
Konnposanue, pacmpocrpaneHue U MCHOJIB30BAHME B KOMMEDUECKHX IEJISAX 663 MHCHMEHHOTO paspelIeHus IPaBOOGIajaTesss He JOIYCKAeTCH
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H

-

IlBe muaHeTHhl OOpAaIIAlOTCA 1O KPYrOBBIM opbuTaM BOKDYT 3Besjsl. Macca epBoi

. R .
njaHeTsl B 4 pasa MeHbIIIE MacChl BTOPOM, a OTHOIIEHUE El_ pajguycoB OpOUT IepBOH
2

U BTOpO# maHer paBHO 2,5. KaxkoBo oTHOIIeHWE CHJI HPUTAXKEHUA epBol u BTOPOM
131

IJaHeT K 3Be3le ?—?
2

Orser: .

[lapuk Maccoii 0,2 Kr magaeT ¢ HEKOTOPOH BHICOTHI C HAYAIBHON CKOPOCTBIO, paBHO#
Hymio. Ero xuHeTMuecKas dHeprus IpM IaJeHWU Ha 3eMJII0 paBHA 24 . C kakxoit
BbIcOTHI yman mapuk? CompoTuBieHHEM BO3AyXa IpeHeOpeds.

Orser: M.

HeBecoMmBblil pbluar HaxXOAWTCA B paBHOBecuu (cM. pucyHOk). Cuia ?
F,=8 H, eé nneuo paBao 30 cm. Kakosa giauHa ppluara, ecjiu Cuia &F‘ Z§ ‘
F,=12 H? 1 Al

Orser: cM.

Ha HAKJIOHHOI IJIOCKOCTH HaXOJUTCs OPYyCOK Maccoil 2 Kr, JJisi KOTODOTO coCTaBJIeHa
Tabiua B3aBUCHMOCTH MOAYJA CHJIBl TpeHus F,, or yria HakjoHA IIOCKOCTH
K TOPHBOHTY O C IOTPeIrHOCThI0, He mpepsimalomedt 0,01 H. Ha ocHoBaHMM NaHHBIX,
IpUBEIEHHBIX B TabjuIle, MCIOJIbL3Ys B3aKOH CYXOro TPeHUs, BblbepuTe BCe BepHBbIE
YTBEPKIECHUA.

o, pan 0 0,06 011|021 03| 04| 05|06 | 07] 08/ 09| 10

F,, H 0 1,0 | 2,0 | 3,86 | 3,76 | 3,63 | 3,46 | 3,25 | 3,01-| 2,75 | 2,45 | 2,13

1) Moaysb CHJIBI TPEHHSA CKOJIbKEHHUS YMEHBIIAETCs IIPU yBeJMYeHUM yIJia HAKJIOHHOM
IJIOCKOCTH K TOPHU30HTY.

2) Cuna TpeHHs NOKOS He 3aBUCHUT OT yrJja .

3) C pocTom yrja HakKJOHA MOAYJb CHUJBLI TPEHUS IMOKOA YMEHBINAeTCsHd.

4) KosddunueHT TpeHUs CKOIbKeHuUs MeHbie 0,4.

5) Korza yrosn Hakjona menbire 0,1 pan, OpyCcOK CKOJIB3UT IO HAKJIOHHOM IIJIOCKOCTH.

OTBer: .

IlepeBAHHBIM IIapUK IJlaBaeT B IOACOIHeYHOM Macie. Kax wu3MeHATCA Macca
BBITECHEHHOMN KMAKOCTH M IJIyOMHA IOTPY’KeHUs MIapUKa B JKHJKOCTb, eciau OH Oyjer
IJIaBaTh B KepocuHe?

Insa KasKa0i BeJWUYUHBLI OIpeJeHTe COOTBETCTBYIOUIMN XapakTep M3MeHEeHUd:

1) yBenuumrcsa
2) yMEeHBIIUTCA
3) He M3MEHUTCH

Banumwure B Ta6auIy BbIOpaHHBIE IMUGPH AJd Kaxaoi pusmdeckoil BerumdyuHsbl. Ludpsr
B OTBETE MOTYT IIOBTODATHCH.

Macca BBIT€CHEHHOM Tnybuma morpysKeHUsl HIapuKa
SKUTKOCTH B JKHUIKOCTb

© 2022. 000 «UsznarenscTBo «HaumonanpHOe 00pasoBaHue»
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TUNOBbIE 9K3AMEHALUMOHHbLIE BAPUAHTDI

10

11

Ha pucynke nmoxasaH rpa@uK 3aBUCHMOCTH KOODPAMHATHI X Teja, x
OBUIKYyIlerocsi BHoab ocu Ox, or Bpemenu ¢ (mapaboJa).
T'papmrn A u B mpeacraBiaAT cob0il 3aBUCUMOCTH (PUIUUECKUX
BEJINYWH, XapaKkTepU3yIOINuX IBUKEHUE ATOT'O TeJia,
OT BpeMeHU . YCTaHOBUTE COOTBETCTBUE MeXXJy Trpaduramu
1 (pUBMYECKUMHU BEJIMUYNHAMHU, 3aBUCUMOCTY KOTOPBHIX OT BpeMeHU
9TH Tpa@UKM MOTYT HPEIACTABIIATS.

|

|

|

|

|

|
0t t
K kamoil mosumuy IepBoro cTojdlia moA0epuTe COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOI'O

CTOJIOIA W 3alUINNTEe B TaOJIUIy BLIOPAHHBIE IU@PHI IIOJ COOTBETCTBYIOIIUMM OYyKBaMMH.

I'PA®UEKN PUBNYECKUE BEJIUYNHBI

A) 1) mpoeknua IepeMeIIe s Tejla Ha OCh X
2) IpoeKIus YCKOPEeHU Tejia Ha OCh X

3) KuHeTUYECKAaA DHEPTUS TeJa

4) MO yJIb CKOPOCTH TeJja

0 t t
B)
|
o ¢ 7
Orser: |A| B
Ha pucyHke NMOKasaHO M3MEHEHNEe COCTOAHHUA HIeaIbHOI'0 p, 10°IIa
rasza B KojguuectBe 0,5 wmoan. Kakas rtemmeparypa 0,3t ————— 2
COOTBETCTBYeT COCTOSSHUIO 17 /
0,2f ~——# |
A1
0,1t .~ 1
/ I
’ 1 1
0 420T, K

Orser: K.

Pabouee Teso Temsa0BOM MAINMHBI 3a IMKJ IIOJy4YaeT OT HarpeBaTess KOJIWYECTBO
remioThl, paBHoe 100 Ik, u cosepiaer pa6ory 40 k. Kakos KIII TemioBoii MamnHbI?

Orser: % .

B sakpriTtom cocyge mpu Temmeparype 100 °C moj mopIIHEM HAXOZWUTCS BJIAKHBIN
BO3YX C OTHOCHUTEJbHOM BiaaxkHOCcThI0O 80 % . KakoBo mapiuajbHOe AaBJIeHWE BOJIAHOTO
napa B cocyme?

OTBer: klla.

© 2022. 000 «UsparensctBo «HanmoHasbHOe 00pasoBaHue»

KOHHpOBaHHe, pacrnpocTpaHeHre W HMCIOJIb30BaHME B KOMMEPUECKHUX IeJdX 6e3 MUCHMEHHOTO paspelleHusa npaBoobiazarTesda He JOIyCKaeTCA
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BAPWAHT 4 43

WneanbHBIN Ta3 IepeBOJAT U3 COCTOsSHUA 1 B cocTofgHue 3 TakK, P

KaKk II0OKasaHo Ha rpaduke B3aBHCHUMOCTH J[JaBJIeHWs rasa p 3p,l - 3
or o06méma V. Macca rasa B IIpoliecce He H3MeHsAETCAd. I
VI3 npuBeAéHHOro HUMKe CIHCKa BblOepuTe BCe BepHBIE 2p,7 ~ 1 19
VTBepKJCHNUsA, XapaKTepuUaylolhe OTpasK€éHHble Ha Trpaduke P, | :
ITPOILECCHI. : :

1) IInoTHOCTL rasa MaKCHMMaJbHa B cocTogHHMM 1. 0 v, 2v,V

2) B xome mpomecca 1-2—-3 cpeaHeKBaJpaTHyHas CKOPOCThb

TeIJIOBOTO JBUIKEHUA MOJIEKYJ ra3a yBeJuduBaeTrcsa B 3 pasa.
3) B npomecce 2—3 abcoioTHas TeMIlepaTypa rada M30XOPHO YMEHBIINJIACh B 1,5 pasa.
4) B mpormecce 1-2 a6cosoTHasi TeMIepaTypa rasa m3obapHO yBeIHMYHJIACh B 2 pasa.
5) AGcosIOTHAs TeMIlepaTypa rasa MakKCHMaslbHa B COCTOAHHUU 3.

Orser: .

B nuauHApe IO TMOPIIHEM HAXOAUTCA TBEPJOE

BemiecTBO Maccoit m. IIuiImHAD IOMeCTHIM B IleYb. At
Ha pucyHke cxeMaTUYHO MOKa3aH I'padUK M3MEeHEHUA
TeMIIepaTyphl ¢ BeIl[ecTBa IO Mepe IIOIVIOIIeHUA UM
KoJimuecTBa TerioThl Q. Popmysisl A u B nossosisaor At
paccuMTaTh  3HAUEeHMA  (DUBNUECKUX  BEJMYHUH, ~

XapaKTepUSYIOIIUX IPOMCXOAAIIAE C BEI[eCTBOM
TeIJIOBBIE ITPOIECCHI. AQ, AQ, AQ, AQ, AQ; @

1 1
| .
I I
| |
1 T

VeTaHOBUTE COOTBETCTBHE MeXAy (opmyaamMu u (HUBUUYECKHMU BeJIWYNHAMU, 3HaAUEeHHe
KOTOPBIX MOMKHO paccumTaTh o dtuM (opmynam. K Kaxnon mosunuym M3 IIePBOTrO
crosbria mogGepuTe COOTBETCTBYIOIIYIO MO3WLIMIO M3 BTOPOro CTOJ0IA X 3aluIInTe
B TabJHIly BLIOpaHHBIE IUQMPHI IOJ COOTBETCTBYIOIIUMM OyKBaMH.

POPMYVYJIbI ®USNYECKUE BEJINYNHBI
AQ 1) yaenbHaAsA TENJIOEMKOCTD MKUJKOCTH
A 4
) m 2) ymesibHAS TEIJIOTA MJIaBJIEHUA
AQs 3) yaeabHAasA TEIJIOEMKOCTh ['a3000pa3HOr0 BEIeCTBA
b) mAt, 4) yaesbHAsA TEIJIOTa Tapoo0pa3oBaHU s
Orset:| A | B

Bo CKOJIBKO pas yYMeHBIIMTCA MOAYJb CHJ B3aUMOJEHCTBHA IBYX HEGOJIBIINX
MeTAJIMYECKAX I[IAPUKOB OJZMHAKOBOTO JAUAMETDa, HMeIuX 3apagsl ¢, = +4 HKx
u ¢,=-8 uKi, eciu mapuKu NPUBECTM B CONPUKOCHOBEHHE U 3aTe€M Das3/BUHYTH
Ha IIpesKHee paccTossHUe?

Orser: B pas(a).

Karymky mHAyKTHBHOCTBIO 8 MI'H mpoHusbiBaeT MarHuTHBIH motok 0,05 BG. Tox KaKou
CHJIBI IIPOTEKAeT B KaTyIIKe?

OrBerT: A.

© 2022. 000 «HM3parensctBo «HaumoxansHoe o6paszoBaHue»

Konnponaﬂne, pacrpocTpaHeHue M HCIIOJB30BaHNE B KOMMEPYECKHX IeJAX 0e3 IMHUCHbMEHHOT'0 pa3pelleHus npaBoo6naaaTenﬂ He JO0IIyCKaeTcsd
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44 TUNOBbLIE 3K3AMEHALIMOHHBLIE BAPUAHTHI

Karkaa w3 mouek (1, 2, 3 unu 4) ABaderca u300pakeHHMeM TOYKU S, CO3JaBaeMbIM
TOHKOU cobuparomieil JuH30# ¢ QPOKYCHBIM paccTrosHueM F (cM. pUCYHOK)?

N

4 S
----- o - -texr----
2F F F 2F

\%4

OTBeT: TOUKa .

IIpoBosounass pamka Iomagbio 60 cm? momelreHa B,, Tx
B OJHOPOJHOE MATHUTHOE II0Ji€ TaK, YTO IIJIOCKOCTh 2 ;
paMKU IepHeHAUKYJAPHA BEKTOPY MHAYKIUH B. 1 ]
IIpoexnusa B, MHAYKIUY MarHUTHOTO IIOJIA Ha HOPMAJb 0 /1234 6 7. mc
K IIJIOCKOCTH PaMKM HM3MEHSeTCS BO BPEMEeHHU { COTJIACHO -1 T V
rpauKy Ha PHUCYHKE. 2 |

W3 npuBen€éHHOro HUMIKe CIHCKAa BHIOEPHUTE BCe BEpPHBIE YTBEPIKIAEHMS O IpOoIleccax,
IIPOUCXOJAIIUX B PaMKe.

1) Moayns SJIC 2J1eKTPOMArHUTHON HHAYVKIMKA, BO3HUKAIOIIE B paMKe, MHUHUMAJIECH
B mHTepBaJyie Bpemenu or 0 go 1 mc.

2) MarHuTHBEIH TOTOK uUepe3 paMKy B MHTepBajie BpemeHu oT 2 mo 4 mc paBeH 6 mBO.

3) Moayas 3IC sJeKTPOMArHUTHOM MHIYKIIMM, BO3HMKAIOIIE B paMKe, B HHTEpPBAJE
BpeMmeHu ot 4 no 6 mc pasen 12 B.

4) Moaysab CKOpPOCTM H3MEHEHHMA MATHMTHOTO IIOTOKA dYepe3 paMKy MaKCHMAaJIeH
B uHTepBaJse BpemeHu oT 0 mo 1 mc.

9) Moaynap 9IC s1eKTPOMArHUTHON MHAYKIIMHM, BO3HHUKAIOINEH B paMKe, MaKCHMAJIeH
B MHTepBaJje BpeMeHu oT 1 mo 2 mc.

Orser: .

B mnepBom ombiTe uacTuma maccoil m, Hecylmas 3apsn ¢, IOBUMKETCA B OJHOPOIHOM
MarduTHOM IIoJIe C WHAYKIMell B 10 OKPYKHOCTH PagmycoM R €O CKOpPOCTBIO U.
Bo BTOpOM oOmBITE Ta JKe UACTHIA ABUIKETCA B TOM K€ MATCHHTHOM II0JIE€ II0 OKPYKHOCTHU
MeHBbIIIero paaumyca. Kak mpu mepexome OT MEePBOro OILITA KO BTOPOMY HM3MEHUJIUCH
KWHeTUYeCKasaA SHEPTUA YaCTUIILI M YacToTa €€ obpalneHus?

[ KaKAoW BeJIMUYMHBI ONPEeJIUTe COOTBETCTBYIOIIMM XapakKTep M3MeHEeHU:

1) yBenmuumiach
2) yMeHBIINJIACh
3) He M3MEHUJIACh

Sanummure B Tabuauily BeIOpaHHbIe MUMPHI A1 KAXKAOM (PpusnuyecKor BeanuuHbl. [Tudpsl
B OTBeT€ MOTYT IOBTOPATHCAH.

Kunernueckas JHEeprusa

YacToTa eé obpalleHunsa
YaCTUILBI
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BAPUAHT 4 45

JJIeKTpUYeCKas Iellb HA PHUCYHKE COCTOUT U3 HCTOUYHUKA
mocTOAHHOrO Hampsikenua c¢ IJIC ¢ u  BHYTPEHHUM £ op
CONPOTHMBACHUMEM I ¥ BHEIIHeH ILenu M3 ABYX OQUHAKOBBIX T— R
PE3NCTOPOB CONPOTHUBJIEHHEeM R, BKIIOUEHHBIX IapajesbHO.
VceTaHOBUTE COOTBETCTBUE MEXKAY (PU3NMUeCKMMHU BeJIUYNHAMU
u (popMysiaMu, IO KOTOPBIM MX MOXKHO PacCUMTATh.

K ka0l MO3UIIMM IepPBOro CTOJOIA MOoAGEePUTe COOTBETCTBYIOIIYIO ITO3UIMI0 U3 BTOPOTO
cTOJIOmA ¥ 3amUInWTe B TAGHUILY BHIGpPaHHBIE MUMPHI I0J COOTBETCTBYIOIIMMU OYKBAMMU.

OU3NYECKHNE BEJINYMHBI dOPMYVYJIBI
A) MOIIHOCTH TOKa, BBIJEJAINIAACA HA OJHOM 2R «2R
13 pe3ucTtopoB R 1) —? 3) I3t
B) MOIITHOCTL CTOPOHHMX CHJI B HCTOYHHKE 2(7‘ +2j 4(7‘ + fj
TOKa 5
«? &r
gy
Orsetr: |A| B

B pesyabrare lfeaumm HEKOTOPOT'0 sapa ZAX A O-YACTUIIBI ‘Z‘He obpasyioTcs HeﬁTEOH
u sizpo asora ‘N. OmpezesuTe MaccoBoe UUCJIO W 3apsALOBOE UHCJIO HMCXOAHOTO sxpa 7z X.

MaccoBoe uucgo A 3apanoBoe 4ucyao Z

B 6nankx omeéemoé N 1 nepenecume monwvko wucaa, He pa3denan ux npodenom
unu opyzum 3HAKOM.

Ha ycraHoBKe, IpejcTaBieHHO# Ha Qororpaduax (puc. a — obOmwmiA BUA, puc. 0 —
doTO2JIeMeHT), HCCIeq0BaIU 3aBUCUMOCTh KHWHETHUECKOW oHepruu (HOTOdIeKTPOHOB
OT YacTOThI IAJAIONIEero csera. [Js 9TOro B MpoOpe3b OCBETHUTEJS MOMEIlaJld PasInvdHbIe
CBeTOQUIBTPHI. B II€pBOil CepUU ONBITOB MCIOJIH30BAJICH CBETOMUIBTD, MPOIYCKAIOLIMIT
TOJBKO KPACHBIH CBeT, a BO BTOPON — MPOIIYCKAIOIINI TOJBKO KEJTBIN.

Puc. a Puc. 6
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46 TUNOBbIE 3K3AMEHALIMOHHbIE BAPUAHTbI
Kark wmsmeHAInCch, Ipu mepexofe OT IMEPBOM CEPUM OIBITOB KO BTOPOH AJMHA BOJIHEI
najamliero cBeTa W MaKCHUMaJbHAasg KHHeTUYeCKass OHeprud (POTO3JeKTPOHOB?
Jna xkakmoil BeJWYUHBI OMpENEUTe COOTBETCTBYIOIIUIN XapaKTep W3MeHEeHUS.

1) yBenwumBasach 2) yMeHbIIIAJIach 3) He M3MeHAJIACH
Sanummure B Tabsnuiy BelOpaHHBIe UMD A Kakaoro orsera. Iludpsl B oTBeTEe MOTYyT
MMOBTOPSATHCH.
HavHa BOJHBI MaxkcumanbHas KHHETHUYeCKas
Mmajfamlllero ceera 9HEPTUA (POTO3JIEKTPOHOB
29 Ha pucynke mpuBezeHa dotorpadusa sJeKTPUUYECKOI

menu II0 U3MEePEeHUIO COIPOTHUBJIEHUS PpeocTarta.
ITorpemirocTn u3MepeHUsA CHUJIBI TOKA B  IIEIH
U HaIPAXKEHUA HA HCTOYHHKE PABHBI IIOJOBMHE I€HBI
JleleHUsl ~ aMIlepMeTpa ¥ BOJbTMeTpa. Kakosa
IO pe3yjabTaTaM 3THX K3MEPEHHH CHjaa TOKa,
IIPOTEKAOIEro Yepe3 MCTOYHUK?

OrserT: ( + ) A.

B 6nank omeemoe N 1 nepenecume monvko wucaa, He pasddensis ux npobenom
uau opyzum 3HAKOM.

YueHUK wm3y4yaeT CBOOOAHBIE JJEKTPOMArHUTHBIE KojebaHHMs. B ero pacuopsKeHUH
MMeEIOTCA IATh AHAJOTUYHBLIX KO0Jie0aTeJbHBIX KOHTYPOB C PAa3JHYHBIMMU KaTyIIKaMU
MHAYKTUBHOCTU W KOHAEHCATOPAMH, XapaKTEPUCTHKM KOTOPBLIX YKasaHbl B TabJuuile.
Kakue 0eéa kojnebaTeJbHBIX KOHTYpa HEOOXOAMMO B3ATH YUYEHUKY AJS TOTO, YTOOBI
Ha OIIBITe WHCCJEeJOBaTh B3aBUCHMOCTb IEepHoAa CBOOOAHBIX KoJiebaHWII CUJIBI TOKA,
IIPOTEKAIOIIEero B KaTYIIKe, OT 3JeKTPOEMKOCTH KOHIeHcaTopa?

Ne MaxcuMaJjibHOEe HaIpPSKeHHe IIEeKTPOEMKOCTH NHaykTUBHOCTH
KOHTYpa Ha KOHAeHcatope, B xKoHgencartopa C, Mk®D rkarymku L, mT'n

1 14 6 4

2 8 5 6

3 14 6 12

4 10 10 4

5 8 12 6

3anuumnTe B OTBETe HOMEpPa BbBIOPAHHBIX KOHTYPOB.

OrBer:

He 3a6ydvme nepenecmu éce omaeemuL 6 61ank omeemoe N 1 6 coomeemcmeuu
¢ UHCMpYKyuel no 6biNONAHEHUID pabomut.

IIpoeepvme, umobv. kKaxcdwvii omeéem 6wvLn 3anucan 6 cmpoKe ¢ HOMePOM
coomeemcmeyru,ezo 3a0aHuU.
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BAPUAHT 4 47

Yacts 2

Jlna 3anucu oméemoé na sadanus 24-30 ucnonwvayiime BIAHKE OTBETOB N: 2.
3anuwume cnawana Homep 3adanusn (24, 25 u m.0d.), a 3amem peweHue
coomeemcmeyroueti 3adauu. OmeemuL 3anucsiéaiime 1émro u pa3éopiueo.

B xamepe, us KOTOpOI/I OTKa4yaH BO3JAYX, CO3/la/u JJIEKTPUIECKOoe I0oJe 7
HAIPAKEHHOCTHIO E ¥ MarEWuTHOe TOJIe WHAYKIUen B. Tlona
OJIHOPOIHBIE, E | B. B xamMepy BJleTaeT IPOTOH p, BEKTOP CKOPOCTH —>® ®
KOTOPOTO TepIeHJuKYIsapeH E m B, Kak IIOKasaHO HA pHUCYHKe. )
Moayay HaANPSKEHHOCTH  2JIEKTPUUYECKOro IOJIi ¥ HHAYKIWHA

MATHATHOTO IIOJIS TAKOBBI, UTO IPOTOH ABUXKETCA IPAMOJHHEWHO. ® D ®
Kyzna oTKJIOHMTCS IPOTOH Ha HAdaJbHOM Y4YaCTKe TPAE€KTOPHHU, eC/IH
ero CKopocTh yBeanuuThb? OTBeT MOSCHUTe, yKas3aB, KaKue fABJIEHUA
¥ 3aKOHOMEPHOCTM BbI MCIOJB30BaNU AJIA OO0BACHEeHHA. Biusanuem
CUJIBLI TSMKECTH IIpeHeOpeub.

ITonnoe npaeunvroe pewenue Kaxcdou u3 3adaw 25-30 donscno codeprcambv
3aKOHbL U (POPMYNbL, NPUMEHEHUE KOMOPbLX Heo6xo0umo u docmamoino 0ns
peuwenua 3adawu, a MmaxdHe mamemamuiecKue npeo6PA306aHUL, PaAcCLEMbL
¢ YUCNLeHHbLM OMEemoM U NPU Heo6x00umMocmu PUCYHOK, NOACHAIOUW UL peuteHue.

B mpomecce mpAMOJUHEHHOTO0 PABHOYCKOPEHHOIO JBMMKEHHUS TeJo 3a 2 ¢ MPOIIIO 20 m,
yBeJIMUYUB CBOIO CKOpOCTh B 3 pasa. Uemy Oplia paBHa HayaJbHasg CKOPOCTHb Tesia?

ToyeuHBIHI UCTOYHUK MOHOXPOMATHYECKOTO cBeTa uciyckaer 1,2 - 1029 goronos 3a 10 c.
InuHa BOJMHBI McmyckKaemoro csera paBHa 594 HM. Kaxos KIIIl mcrouHmKa, ecCIu ero
notpebiasieMas MOIIHOCTH paBHa 250 Br?

B sakpeiToM cocyige mpu Temmeparype 100 °C HaxoamTcA BJAXXHBIA BO3AYX
¢ OTHOCHTEJIbHOM BaaKkHOCTBI0O 60 % mox gpasinenmem 100 kIla. O6®ém cocyna
M30TePMUYECKH YMEHbIUIN B 2,5 pasda. Bo CKOIBKO pa3 HaZ0 BMECTO ITOIO YBEJIHYUTH
aOCOJIIOTHYIO TeMIepaTypy 06e3 maMeHeHUs 00BEMa coCyJa, YTOOBI MOJIYYUTH TaKoe e
Komeunoe pasieHne? O0BEMOM CKOHIEHCHUPOBABIIENCSA BOABI IpeHeOpeYb.
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48 TUMOBBLIE 9KSAMEHALMOHHbLIE BAPUAHTDI

Ha pucyake wu3o0pakeHa 3aBHCHMOCTb CHJIBI TOKA B JaMIle HAKaJUBAHUA
OT TIIPUJIOKEHHOTO K Held HanpsyKeHWs. Haligmre MOIHOCTH, BBIIEIAIONIYIOCT
Ha pe3’CTOpe, BKJIUYEHHOM IIOCJIeJOBaTeJlbHO C JIAMIIOM B ceTh ¢ Hampsixenuem 120 B,
ecqu cuiyia ToKa B memu paBHa 0,3 A.
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m HwxHaaa rpamp AC 1po3padyHoro KJIMHA IocepebpeHa
¥ IpeAcTaBjfgeT coOOM MJIOCKOe 3epKaJjio. ¥TOJ IPHU BepIInHE
kauHa o=15° Jlyu cBera majaer u3 Bo3AyxXa HA KJUH
NepHNeHAUKYIAPHO rpaHu AB, mnpeioMiseTcss ¥ BBIXOLUT
B BO3AyX UYepe3 Ty e TpaHb AB, HO YyKe IOJ yIrJoM
npesomaenusa P =60° Omnpemenure MOKa3aTe/Jb IIPEJIOMICHUA
maTtepuaJsia KiaumHa. CresaliTe PHCYHOK, MNOSACHSAIOMUHM XOJ
Jydya B KJHHE.

K 1[ByM  BepTHKaJBLHO  PACIOJOMKEHHBLIM  IMPYKHUHAM
OAVHAKOBOM JJWHBLI IOABECHJIM OJHOPOAHBIA CTep:;KeHb /

guuHol L =40 cm. Ecau K 3TOMY CTEDIKHIO IIOJBECUTH I'DY3 §
Maccoi m=3 Kr Ha paccTosauu d =25 CcM OT HOpPaBOH d:i
IPY’KUHBI, TO CTEPXKEHb OyAeT pPacIoJIOKEH TOPU30HTAJbHO, 3>
a  pacrTakeHUsa  o0ewmx  IPYXKHUH OyAyT  OZUHAKOBBI <
(cM. pucyHOK). JKECTKOCTE JIeBOHM HIPYKUHBI B 3 pa3a MeHbLIIE,

yeM y npaBoil. Uemy paBHa Macca M crepxua? Cpenaiite L
PHUCYHOK C YyKasaHWeM CWUJI, HCIOJb30BAHHBIX B peIlleHUuH
3amauu.

Kakxve saxkonbsl Bbl ucmonp3oBasu Ui ONMCAHUS paBHOBecus cucrembl? OGocHYITE MX
IPUMEHUMOCTb K JAAHHOMY CJIy4alo.

IIpoeéepvme, umobvL. KaxcObli omeéem 6bLn 3anucanH padom ¢ HOMeEPOM
coomeemcmaeyou,ezo 3a0aHU.
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