Bapuant Ne2023305

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2023 roay nmpoOoHOro 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 5

Yacts 1

Q)uauuecnux 6elUYUH nucambv He HYIHCHO.

Omeemamu k 3adanuam 1-23 aenaomesa wucno uau nociedoéamenbhocms yudp.
Omeéem 3anuwume 6 none omeéema 6 mexKcme pabomsl, a 3amem nepenecume
6 BIAHEK OTBETOB N: 1 cnpasa om Homepa cooméemcmeyiou,ezo 3a0aHu,
Hawunas ¢ nepéoti knemouku. Kascdoii cumeon nuwume 6 omdenvHol K1emovke
6 coomeéemcmeuu ¢ npuéedénnovimu 6 6aanke obpasyamnu. Eounuys. usmepernus

Ha pucyHKe mpejcTaBieH rpaduk sasucumocts nytu S S, M
BeJsiocumeaucTa or BpemeHu t. OnpepennuTe CKOPOCTHb 250
BeJIocUIleAucTa B MHTepBase Bpemenu ot 50 mo 70 c. 200 7
150 /
100
50
Orser: M/c.

Ky6uk maccoit 1 KT TOKOUTCA Ha I'IafKOM M'OPU30HTAIBHOM
CcTOJNe, CXKAaThI ¢ OOKOB Ipy)KuHaMu (CM. pPHCYHOK).
JleBas npyskmHa kéctkoctbio kB = 400 H/m coxara
Ha 4 cm. C Kako#il cuioil mpaBas NOPY)KUHA [JeHCTByeT
Ha KyOMK?

OrTBerT: H.

0 10203040506070 ¢, ¢

JlerxoBoi aBTOMOGHIIb ¥ IPYSOBUK ABIKYTCA CO CKOPOCTAMY U; = 90 KM/4 1 vy = 60 KM/4
coorBeTcTBeHHO. Macca jerkosoro asromobmias m = 1500 kr. Kaxosa macca rpysoBoro
aBTOMOOMJIA, €CJOM OTHOILIEeHHMEe MOIYJs HMIyJbca I'DY30BHKA K MOZYJI0 HMIIYJIbCa

JIETKOBOI'0 aBTOMOOHMJIS paBHO 27

OrBer: KI.

Ha pucynke mnpuBejgeHBl I'paduKy 3aBUCHMOCTH KOOPAMHAT X
IBYX TeJl, IPAMOJMHERHO ABIKYIUXCA 1o ocu Ox, OT BpeMeH! .
Ha ocHoBaHMM rpaduKOB BBIOEDHUTE BCe BEDPHBIE YTBEPIKICHUA
O OBHXKEHUHU TeJl.

1) IIpoeknusa v;, CKOpocTH Teja 1 Oojbllle IPOEKLIUU Ug,
CKOpoCTH TeJja 2.
2) B moMeHT BpeMeHH 15 ¢ Teso 2 JOCTHIJIO Haydajla OTCUETA.

X, M
15
10

5
0
-5

Z -
10203040 ¢, ¢

3) IIpoexuusa a,, yCKOpeHusA Teja 1 GoJblie NPOEKIUM Oy, YCKODEHHA Tesa 2.

4) TIpoexuus v,, CKOPOCTH Tesja 2 paBHa 3 M/c.
5) IIpoekuus a,, yckopeHusa Tesa 1 pasra 0,5 M/c2.

Orser: .

© 2023. 000 «HManarenscTBo «HaruoHanpHOe 00pasoBaHHe»

ROHHDOBRHHG, paciupocTpaHeHue M HCIIOJb30BaHNE B KOMMEDUEeCKHX LeadAX 6e3 MHUCHMEHHOI'0 pa3pelleHus: npaaooﬁnana'rena He JOoIIyCKaercsa
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TUNOBLIE SK3AMEHALIMOHHbLIE BAPUAHTbI

L5 ]

i

I'pys wuso0pak€HHOrO Ha pHUCYHKe NIPYKUHHOTO MAaATHUKA 7
COBepIlaeT rapMOHMYEeCKHe Kojebanus Mexay Touxamu 1 u 3.
Kax MeHAIOTCA MOAYJIL CKOPOCTH TIpys3a M IIOTEHIMATIbHAS
9HEPrUA NPYKUHBI MaATHUKA [IPU JBUMKEHUHU I'Dy3a OT TOYKH 2 1 2 3
K Toukxe 1?

Ina xaxnoil BeJWYUHBI ONpEAEJSUTe COOTBETCTBYIOIIMI XapaKTep eé M3MeHeHUS:

1) yBesmuusaercs
2) ywmeHbIIaeTcsa
3) He mM3MeHseTCA

danumuTe B TabauIly BhIGpaHHBIE IUMPH 1A Kamgoh dpusuueckoi BeswmuuHsl. Iudps
B OTBETE MOIYT IIOBTOPSTHCS.

Mogyne cKoOpoCTH rpysa ITorernmanbHas sHeprusa
NIPYKUHBI MAATHUKA

Ilocne ymapa 1maiiba wMaccoii m Havajia CKOJIB3UTH
C HaYaJbHOM CKOpPOCTBIO U, BBEPX IO ILIOCKOCTH,
YCTAaHOBJIEHHOM IIOJ, YIJIOM O K T'OPH30HTY (CM. PHCYHOK).
IlepemecTuBmINICHE BHOL ocu OXx Ha paccTogHUe S, Iaiiba
COCKOJIbBHYJIa B HMCXOJHOe IojoxxkeHue. KoadduimeHT
TPEHUA IIaibbl O IIOCKOCTh paBeH |. Popmyasl A u B mo3BOIAIOT paccumTaTh 3HAUEHUS
(pusMUEeCKUX BeJNYMH, XapaKTePU3YIOIINX ABUMKEHHe IIai6bl.

YcTaHOBUTE COOTBETCTBHE MEXKAY (DopMysIaMu M (GU3MUYECKHMMHU BeJIMUYMHAME, 3HAUEHUE
KOTOPBIX MOYKHO PACCUUTATH II0 3THM (HOPMYJIaM.

K xasmmo#t mosumum mepBoro crosibua noa6epuTe COOTBETCTBYIOIIYIO ITOSHIIMIO M3 BTOPOTO
crosblia ¥ 3amuIINTe B TaGuuIly BhIOpaHHBIE UGl HOJ COOTBETCTBYIOIIMMU GYKBAMI.

DOPMYVJIBI PUSNYECKUE BEJINYNHEI
A) pmgcosa 1) Moy B IPOEKIMY CUJIBI TSMKECTH Ha ochk Oy
B) g(ucosa +sina) 2) MoAyJsb CUJIBI TPEHUSA

3) MOAYJIb YCKOPEHUS IIai0bl IPU €€ IBUKEHUH BBepX
4) MOZyJb YCKOPEHHUSA IIANGHI IIPY €6 ABUKEeHUY BHU3

OtBet: |A | B

2 MOnb ujeanbHOTO rasa mpu Temmeparype 3T, U JaBieHHM 2p, 3aHEMAOT 00bEM V.
Cronbko Momb upeampHOro rasa GysyT saHuMarh 06béM 4V, mpu TemmepaType 2T,
U JaBJIeHUU p,?

Orser: MOJIb.

TemnepaTypa Kycka MeTajia C yAeabHOH Temaoémroctsio 900 Ik /(kr - K) mommsmiacs
co 120 °C no 40 °C. Ilpu 5TOM BBIAEIMJIOCH KOJHUYECTBO TEMJOTHI, paBHoe 108 xI[x.
Yemy paBHa Macca 9TOro Kycka MetaJia?

Orser: KT.
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Konnponanne, pacnpocTpaHeHre M HCIOJIb30BaHKHEe B KOMMeEPYEeCKUX Ieadax 0e3 MUCbMEHHOro paspeiuenusa npaBooﬁnaAaTena He IOoITyCKaeTcsa
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9

Ha VT-guarpaMMe IOKasaH IPOIECC M3MEHEHWS COCTOAHMA 1 Moiab V 2
OZHOATOMHOI'0 HIeaJLHOro rasa. I'az B 9TOM IIpollecce COBEDPIIUJ
pabory, paBuyio 4 k/x. Ha ckoapxo yBenmumiaach BHYTPEHHAS
SHeprus rasa?

OrgeT: Ha kXK. 0 T

Ha pucyHKe IpeJicTaB/IeHbl TpaQUKN 3aBUCHMOCTH TeMIepaTypsl £ ¢
ABYX TeJ OZMHAKOBOH MAacchl OT COOOIIEHHOrO MM KOJIHYecTBa

remwiorsl Q. IlepBoHAuanbHO Tela HAXOAWJIUCH B TBEDPAOM P
arperaTHOM COCTOSHWH. )4

— N\ DO

Ucnonbaysa paHHbie rpaduKoB, BbIOepuTe M3 IMIPEAJIOKEHHOIO
IepeuHsi BCe BepHbIe YTBEpIKJeHUA.

1) VienbHas TemjoTa IIaBJIEHUS IEPBOTO TeJja GoJIbIIe yAeIbHON 0 Q
TeIlJIOTHI IIJIaBJEHHS BTOPOTrO TeJja.

2) O6a Tesa KMMEKT OJUHAKOBYIO Y/ENbHYI0O TEIJIOEMKOCTb B JKHUJKOM arperaTHoM
COCTOSTHUU.

3) Tesna UMEOT OAUHAKOBYIO YAEJIBHYIO TEIJIOEMKOCTh B TBEPAOM arperaTHOM COCTOSHUM.

4) YjenbHas TEIIOEMKOCTh BTODOTO Teja B TBEDAOM arperaTHOM COCTOSHUHU B 3 pasa
6oJibIlle, YeM IIepPBOTO.

5) TemmepaTypa ILJIaBJE€HHS BTOPOTO TeJjla B 2 pasa BbIIlIe, YeM TeMIlepaTypa IJIaBJIeHUs
IepBOTro TeJa.

Orser: .

IleTcKkuii TEMHO-3€JEHBIN BO3AYIIHBIM INapUK HaAyld Ha COJHEYHOM ILIAXKE, a 3aTeM
BHECJM B TeHb IIOJ JepeBoM. Kak Havyajiu 0OPU 3TOM H3MEHAThCA O0BEM BO3AyXa
B IIApHKe U CPeJHAS KHUHETHYEeCKas dHeprus Mojekrya B mapukxe? O6Gosouka IIapuka
TOHKasf, yOmpyras u MArkKad.

Ilna Kaxx[Io¥W BeJUYUHBI OIpPeJesIUTe COOTBETCTBYIOIIMMI XapaKTep M3MeHeHH::

1) yBesmnumBaeTcA
2) ymeHbIIaeTcs
3) He M3MeHseTCA

Banumiure B TaGanIly BbIGpaHHBIE IMUMPHl I1A Kamaoi (pusmyeckoi BenuuuHbl. [Tudps
B OTBETE€ MOTYT IIOBTOPSATHCH.

O0bEéM BO3AyXa B IIapUKe Cpennas KuHeTHUYeCKAasd
SHEPTUS MOJIEKYJI

© 2023. 000 «Hsparenscrso «HauuoHanbHOe 06pasoBaHUe»

ROHI/IDOB&HHG, pacupocTpaHeHne W HCIOJb30BaHUE B KOMMEDYECKHX IeJfAXxX 6e3 MUChbMEHHOIO paspelleHusd npaaooﬁnana'rena He JOoIIyCKaeTcs
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TUNOBbLIE 9K3AMEHALIMOHHbLIE BAPUAHTDI

Ha rpajguke mokasaHa 3aBHCHMOCTh CHJIBI TOKA B HPOBOAHUKE OT BpemeHu. Ompenesure
3apsan, IPOIIEAINil yepes IOIepPeuHoe cedeHue MpPoBOAHHKA 3a At =60 c.

I, A

6

A ——

3

2

1

0 10 20 30 40 50 60 tc
OrTBerT: K.

IIpoToH u o-yacTuIA BJIETAIOT B OJHOPOJHOE MAIHUTHOE IT0Jie NMEePIEeHJUKYISIPHO BEKTOPY
MarHUTHOH HHAYKIUH CO CKOPOCTAMH U; =0 H Uy =20 cooTBeTcTBeHHO. Ompenenure
OTHOLIeHHe MoayJjei cun F,:F,, neficTByrOIMX Ha HAX CO CTOPOHBI MArHUTHOTO IIOJIS.

Orser: .

Ha pucynke npusenéH rpaduk 3aBUCHMOCTH CHJIBI TOKAa B HAEAJHHOM KoJiebaTelbHOM
KOHTYpe OT BpPeMeHH B Ipolecce CBOGOAHBIX 3JEKTPOMATHUTHBIX Kojebamuii. Kaxum
CTaHeT Iepuoj CBOOOMHBIX 3JEKTPOMAarHUTHBIX KoJieOaHUII B KOHTYpE, €CJIU KOHAEHCATOD.
B TOM KOHType 3aMEHHUTL HAa APYroil, éMKOCTL KOTOPOTO B 4 pas3a MeHbIe?

I, MA
VANVA
0 + + +——Y
1 2\?/4 5 6 t, MEC
-5

Orser: MKC.

IlpoBogumk AB moaBelieH Ha TOHKHX IIPOBOJOYKAX
M MOAKJIOUEH K MCTOUHHUKY IIOCTOSSHHOTO HANPAKEHU

Tak, KaK IIOKasaHo Ha pucyHke. Cmpasa OT IPOBOZHUKA —{I -
HaXOOHUTCA  IOMKHBIM  IIOJIOC IIOCTOAHHOIO  MAarHuTa.
ITosnsyHOK peocTaTa IJIaBHO IIepeMeIalOT 6npaeo.

B

. .
W3 npuBen€HHOr0 HUXKE CIMCKA BLIOEPUTE BCe IPaBUJIbHBIE

YTBEeD:KIEeHUA, XapaKTepuayIolue JaHHBIM IIporecc. A S N

1) ComporuBieHue peocTaTa yBeJIUMYUBAETCH.

2) JIuHVY MHIYKIUYA MArHMTHOTO II0JISA, CO3JAHHOI'0O MarHUTOM BOJu3u IpoBogHuKa AD,
HalpaBJIeHbI BJIEBO.

3) Cuna ToKa, mpoTekaroIero depes mpoBogHuK AB, yBenmumBaercs.

4) Cuna Awmnepa, geiicTByiolas Ha npoBogHuK AB, yBesmuumBaercs.

5) Cuubl HaTAMXEHUSA IPOBOJIOYEK, HA KOTOPBIX moABelleH nmpoBogHuk AB, ymeHnsmiaorcs.

OrBer: .

© 2023. 000 «UsparenscTBo «HanmoHanbHOe o6pasoBaHMe»

Rormposaﬂne, pacrnpoCcTpaHeHHe U HCIOJIb30BaAHME B KOMMEPUYECKMUX Lesdax 6e3 ITMCHMEHHOTO paspelienusa npanooﬁnauarena He JOIlyCKaeTcsa



BAPUAHT 5 ' 53

CBeTOBOI IIyYOK BXOAWUT M3 BO3AyXa B CTEKJO (CcM. puUcyHOK). Hrto
IIPOUCXOAUT IIPU 3TOM C YAaCTOTON BJIEKTPOMArHUTHBIX KoJeOaHHUU pe
B CBETOBOU BOJIHE W AJIMHON BOJHBI? i

A KakaoW BeJWYMHBI OIPENEJNTEe COOTBETCTBYIOIIMUA XapaKTep
W3MeHEeHUs:

1) ysenmuuBaercs
2) yMeHbINIaeTcs
3) He U3MeHAETCHA

Banumure B Tabaumy BbiOpaHHBIE HU(PHI AJIA KaxI0oh dusudeckoil BeamduHbl. [udpsr
B OTBETE MOTYT IIOBTOPATBLCH.

Yacrora KoJsiebaHUM JamHa BOJIHBI

B mepBoil SKCIIEPUMEHTAJILHON YCTAHOBKE IIOJIOMKUTEJHHO 3aps'KeHHAasd YacTHIA BJIETAET
B OJHOPOJHOE MATHUTHOE II0JIe TaK, YTO BEKTOP CKOPOCTH U, YaCTHUIbI IapaJljiejIeH BEKTOPY
MHIYKIMANA MarHuTHOrO mojis B (puc. a). Bo BTOpO# yCTaHOBKE BEKTOD CKOPOCTH U
OTPUIIATE/IPHO 3apAKEHHOW YACTUILI IEPIEeHJUKYJISPEH BEKTOPY HANPAMXKEHHOCTH
ssreKTpudeckoe moia E (puc. 6).

v, B
K K&
R X ®E
Yy Y V¥ R ® X
Puc. a Puc. 6

IIo xaKuM TPaeKTOPUAM [OBMIKYTCS YaCTUIILI B OTUX ycTaHoBKax? CHIIOH TaMecTH
npeHeOpeyb.

K xag0#l mMO3UIMK IIEePBOro CTOJIOIA HOA0epuTe COOTBETCTBYIOIIYIO IIO3UIIAIO U3 BTOPOTO
cTONIOIA ¥ 3amuInuTe B TaGAMIy BhIOpaHHBLIE IIHU(PHI IOL COOTBETCTBYIOIIMMH OyKBaMM.

OB EHUE YACTHUIIBI

A) B 1epBOI yCTAHOBKE
B) Bo BTOpOI ycTaHOBKE

OtBet: |A| B

TPAEKTOPUSA

1) mpamad JMHUA
2) OKPYXXHOCTH
3) cuupaJb

4) mapa6osa

© 2023. 000 «Haparenscrso «HauuoHanbHOe 06pasoBaHue»
KonupoBaHue, paclpocTpaHEHHe U MCIIONb30BAHME B KOMMEDYECKMX LeJsx 6e3 IMMCHbMEHHOrO pa3pellleHHs mpaBoobiajzaTes He NOIYCKAeTcs
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTHI

fAnxpa xpoma SECr UCHBITHIBAIOT [ -pacmanm N, 1020
¢ mepuoAoM mojypacmaza 6 muH. B momeHT 10
Hadaja HabaomeHUd B o0pasiie COmEPKUTCA
8-1020 agep sroro msoroma xpoma. Yepes g ¢4
Kaxkyo u3 Touexk (1, 2, 3 umau 4), Kpome
TOYKM A, NpoiAéT rpapuK 3aBHCHMOCTU 6 1
OT BpEeMEeHU 4YHCJIa eIlé He pacClIaBIINXCS 4
Axep xpoma? 2
2 3 4

0 6 12 18 24 30 36 t, mun
OTBeT: uepes TOUKY .

MoHOXpoMaTH4YeCKUil CBET C AJUHOM BOJIHBI A IafaeT Ha IOBEPXHOCTh MeTAJla, BEI3bIBAs
orospdexr. IIpn wu3MeHeHUM dHepruu MmamgalIUX (POTOHOB YMEHbIIAETCA MOLYJIb
sanuparomiero Hanpsxenua U, , npu saToMm doroaddeKT He MpeKpaliaercs.

Kax m3MeHAIOTCA IIpU 9TOM YaCTOTa MAJAOLIEero Ha MOBEPXHOCTh MeTajljla CBeTa U JJIMHA
BOJIHBL A, COOTBETCTBYIOIIas «KPAaCHOH rpaHume» (oroadderra?

Ina KaxJ0il BeJUUMHBI ONpPENeIUTe COOTBETCTBYIOIIMII XapaKTep M3MeHEeHU:

1) yBeauumBaercs
2) ymeHbIaeTca
3) He uaMeHsAeTCA

danuiiuTe B Tabuuny BhIGpaHHBIE IUMPHI JIA KaXIol (pusndeckoi BenuuuHbI. Iudph
B OTBETE MOTYT IOBTOPATHLCH.

YacroTra mamarIero HJnHa BONHBL A,
Ha NIOBEPXHOCTh MeTaJlia COOTBETCTBYIOIIas «KpPacHOH
cBeTa rpauune» ¢oroadpdexra

BriGepuTe Bce BepHBIE YTBEPIKIEHUS O (DU3MUYECKMX ABJIEHUAX, BeJIWYHHAX
¥ 3aKOHOMEPHOCTAX. SamuIInTe IUGPHI, I0J KOTOPHIMH OHM YKAa3aHBI.

1) IIpu paBHOYCKODEHHOM [BM)KEHUM YyCKOpPEHHe Teja 34 JIoOble paBHBIE IPOMEXKYTKH
BPEeMEHM M3MeHAeTCdA Ha OJHY U Ty JKe BeJUYUHY, He PaBHYIO HYJIO.

2) B mpomecce KUIEHUA *KUIKOCTH IPY IIOCTOAHHOM BHEIIHEM JaBJeHUH eé TeMIepaTypa
He MeHseTCsd.

3) Cuia Toka KOPOTKOI'O 3aMBIKAHUS OIpPeIeasaeTcs TOJIbKO BHYTPEHHUM COIPOTHBICHUEM
HCTOUYHHUKA.

4) B nomepeuHoOil MexaHWYECKOM BOJIHE KOJIeGaHMSA YACTHI IIPOMCXOLAT B HAIPaBJICHUH,
[IepHeHIVKYJIAPHOM HaIpPaBJIE€HUIO PACIPOCTPAHEHUS BOJIHBI.

5) B pesyxnbraTe o-pacmajga sgeMeHT cMelnaerca B IlepHOAMYECKOI CHCTEME 3JIEMEHTOB
. 1. MenzneneeBa Ha [Be KJETKH OJusKe K KOHILY.

OrBer: .
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IMaHsl cienyiolire 3aBUCHMMOCTH BeJHUYUH:

A) 3aBHCHMOCTL YacCTOTHI CBOOOAHBIX KOJIEOAHMII NPYKUHHOIO MafTHUKA C TIPYy30M
Maccoy m OT KECTKOCTH IIPY KUHBI;

B) saBMCcHMOCTL [aBJ€HHUS IIOCTOSHHOM MacCchl MAEaJbHOTO rasa OT ero o0Béma
B M30TEePMHUYECKOM IIPOIIECCe;

B) 3aBMCHMOCTL CONPOTHUBJIEHHMSA IUIMHIPUYECKOIO AJIOMHUHHEBOI'O IIPOBOAHUKA
ILJIOLIAABIO IIOMEPEYHOT0 CeUeHUus S OT ero IJIMUHBI.

YcTaHOBUTE COOTBETCTBHE MEMXKAY OTUMM 3aBUCHMOCTAMM ¥ BHIAaMHU IPad@UKOB,
obosHaueHHBIXx nuppamm 1-5. Idasa xaxzgoir saBucumocty A-B  mozbepure
COOTBETCTBYIOIIMM BuJ rpaduKa u 3anuimuute B Tabauny BelOpaHHBIE HUGPB! IIOX
cooTBeTcTBYyIOIIMME OykBaMu. Iludphsl B OTBETE MOI'YyT IIOBTOPATHLCH.

Y

OtBetr: |A|B|B

Omnpegennre 1mOKasaHuss ammnepmerpa (CM. DPHCYHOK), €CJIH A
abCcoJIIOTHASI TOTPENIHOCTL IPAMOro M3MepPeHMs CHJILI TOKa paBHA 0
IeHe JeJIeHHA aMIepMeTpa. ///,/
////
/////I““|'
,5
Otser: ( + ) A. 1

B 6nanx omeemoé N 1 nepenecume moavkKo Hucia, He pa3denas ux npobenom
unu opyzum 3HAKOM.

© 2023. 000 «HsparenncrBo «Hamuonanbunoe o6pasoBaHue»
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YueHunky Heo6XOAMMO Ha OIBITE OOHAPYKUTH 3aBHCHMOCTD JaBJIeHUA rasa, HaXOoAAIerocs
B cocyle, OT TeMmIepaTypbl rasa. ¥ HeEro HMeEIOTCA NIATHh pPAa3JUYHBIX COCYAOB
¢ mamomerpamu. Cocyabl HAIIOJHEHB! PA3IMYHLIMU Ta3aMy IIPU PasjIMUHOI TeMmIllepaType
(cMm. Tabauiy). Maccsl rasos ogquHaxkoBbl. Kakue gBa cocyna HeOOXOAMMO B3ATh YUYEHHUKY,
yT00BI IPOBECTH HAHHOE HCCIemoBaHue?

Ne cocynma 06bém cocynma, a Temnepatypa rasa T'az B cocyae
B cocyde, K
1 6 320 aprox
2 5 350 HEOH
3 4 320 apros
4 4 270 apros
5 4 300 HEOH

3anuIirnTe B OTBETE HOMEDpa BbIGpaHHbIX COCYyHoOB.

OrTBer:

@ He 3a6ydvme nepenecmu éce omeéembui 6 6iank omeemoé N 1 6 coomeemcmeuu
¢ uHcmpyKyuel no 6vLNONLHEeHUI0 pabombt.

IIpoeepvme, umobvl. kaxOovlii omeem O6vLn 3anucan 6 cmpokKe ¢ HOMepOM
coomeéemcmaeywou,ezo 3a0aHUA.

Yacts 2

A na 3anucu omeemoé na 3adanus 24—-30 ucnonv3yime BIAHK OTBETOB N 2.
3anuwume crhavwana Homep 3adanus (24, 25 u m.d.), a 3amem peuterHue
coomeéemcmayrouell 3adavu. Omeems. 3anucviéatime 4E€mMKo u pa3bopiueo.

Ha pucyHke mOKasaHa NPUHIUIKAIBHASA CXeMa 3SJIEKTPUUYECKOH IeIH, COCTOAIen
M3 MCTOYHMKA TOKA C OTJHUYHBIM OT HYJII BHYTPEHHHM COIIPOTHBJIEHHEM, Pe3uCTOopa,
peoctaTa ¥ HU3MEPHUTEJBbHBIX NPUOOPOB — WUAEAJHLHOIO aMIlepMeTpa " HUAEaJbHOTIO
BoJIbTMeTpa. Kak OyAyT M3MeHSATHCS MOKas3aHUA IIPHUOOPOB IIPU IIepeMeIleHHM ABUMKKA
peocrata 6npa6éo? OTBeT TIOSACHUTE, YyKasaB, Kakue (QuU3NUYeCEHe  SABJICHUA
¥ 3aKOHOMEpHOCTH BEBI MCIOJIb30BaIM AJIS OOBACHEHUS.

© 2023. 000 «UszparensctBo «HanmoHasbHOe o6paszoBaHUe»
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IMonnoe npaeunvhoe pewenue kKaxcdoi u3 3adaw 25-30 Oonxno codepircambd
3aKOHBL U (POpMYNbL, NPUMEHEHUE KOMOPbLX Heobxo0umo u 0ocmamounHo Ons
peuwenua 3adavu, a makice mamemamuiecKue npeodpPa3oéanus, paciémoi
C YWUCTLEHHBLM OMEemoMm U npu Heo6x00umocmu PUCyHOK, NOACHAIOW UL peulenue.

Tenexka mMaccoil 0,5 Kr, NpUKpPEIUIEHHAA K TOPU30HTAJILHON 7
npysxuHe skécrtkocteio 200 H/m, coBepmiaer cBOGOJHBIE
rapMoHmdecKkue kKoisebammsi (cM. puHCyHOK). MaxcumaabHad
CKOpOCTh TeJeXKu paBHa 3 M/c. KakoBa ammiuryna xKonaebaHUN
resesxkn? Maccoii Koéc MOMKHO mpeHeOpedb. 7 /

Jlazep co cpexmmeii MoOIHOCTHIO MMIIyJabca 1,1 KBt masmydaer B mMmIyJabce 101 ¢oronos
¢ paauHOI BosiHBI 600 HM. KaxoBa AIMTEJLHOCTL HMIIyJbLCa?

Ha yaunme mpu 17 °C oTHOCHTelIbHAs BJIAXKHOCTh BO3Ayxa cocTaBiasger 60 %. Ilpnm
VMEpeHHOM (Pu3nuUecKOol Harpyske uepes JIETKMe UeJiOBeKa IPOXomuT 15 1 Bosayxa
3a 1 MuH. BeiagsixaeMulil Bo3AyxX uMeeT Temiepatypy 34 °C ¥ OTHOCUTEJNBHYIO BIaKHOCTH
100 % . Masnenue HachilleHHOro BoaAHoro mapa mpu 17 °C paBno 1,94 xlla, a mpm
34 °C — 5,32 klIla. Kakyo maccy BOABI TepseT TeJo dyejoBeka 3a 20 MHHYT 3a CYET
neixagua? CuuraTth, 4YTO O0O0BEM BBIIBIXaEeMOI'O BO3[yXa paBeH O0BEMY, KOTODBIH
MPOXOJUT Uepe3 JIETKHe YesioBeKa. BJIasKHOCTb BO3AyXa Ha yJWIEe CYUTATh HEM3MeHHOMH.

Ha pucynke mokasaHa cxXeMmMa VyCTPOWCTBa  OJIA
npeIBapUTENBLHOTO OTOOpa  3apAKEeHHBIX  YaCTHll,
BBLIETAIONINX U3 MCTOYHHMKA dvacTtun (u.d.), JJad
MOCJIEAYIOIEr0 JEeTAJbHOTO HCCJIeLOBAHUSA. ¥ CTPOUCTBO
npeacTaBsfAeT co00M KOHAEHCATOpP, IJIACTUHBI KOTOPOTO
M30THYTHI ayroi#i paamycom R. Ilpu nepBoHauaibHOM
HanpsikeHun U B TPOMEXKYTKe MeKJIy OOKJIagKaMu
KOHIeHcaTopa, He Kacaschb HX, IIPOJIETAIOT MOJIEKYJIBI
VHTEePeCYIOIero MccaeloBaTesiell Bel[ecTBa, MOTePSABIINEe OAWH 3JIEKTPOH. Bo CKOIBKO
pas3 HY;KHO M3MEHWTh HAIpsKeHue Ha OOKJIagKaxX KOHJEeHCaTopa, 4TOoObl CKBO3b HEro
MOIVIA IIPOJIeTaTh TaKHe jKe, HO ABAXKIbl MOHW3WPOBAHHBIE MOJIEKYJHI (IIOTepABIINE ABa
9JIEKTPOHA), HMEIOI[Ne TaKylo e CcKopocThb? CuuTarh, UTO PaCCTOAHHE MEXIY
IJIaCTUHAMM MAJO, HANPSKEHHOCTb OJJIEKTPUUECKOTO IIOJII B KOHJEHcaTope BCIOAY
OIWHAKOBa IO MOZYJIO, a BHE KOHJeHcaTOpa 3dJeKTPHUUEeCKoe I0Je OTCYyTCTBYeT.
BiusHueM cuUJIbl TAMKECTU IpPeHeOpeUb.

ToueuHsIil NCTOUYHMK cBeTa S pacmojioskeH Ha paccrosHuu 40 cm AN

OT ONTHUYECKOTO IEeHTPa TOHKOI coOupaloIieil JIUHSEI ¢ (DOKYCHBIM T\\\a
paccrosanem 0,2 M Ha e€ TrJaBHOM omTUYecKoil ocu AB. S ‘ 9 )

Ha CKOJIBKO CMECTHTCS BIOJb IpsaMoii AB wuso0pakeHUe Z* F MNF B
MCTOYHUKA, €CJIH JIMH3Y MOBEPHYTH Ha yroJ o = 30° OTHOCUTEJILHO \\\

oCcH, MEepPIeHIUKYJIAPHON IJIOCKOCTM PHCYHKa U IIPOXOAsAIiel \ N

yepe3 ONTHYECKUM IeHTp JuH3bI? CaenaliTe MOSCHUTEIbHBIN
yepTélK, YyKasaB XOJA Jydeil B JMH3e A 00OOUX CJIydaeB
€€ pacIOJIOXKEeHUS.
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Ha ropusoHTAJLHOM CTOJIe HAXOAUTCS OpPYCOK
maccoii M =1 Kr, COeJUHEHHBLIN HEBECOMOM
HEpacTAXUMON HHUTHIO, IIEPEKUHYTOH dUepes
rJIafKuil HeBeCOMBIH OJIOK, C I'Py30M Maccou
m=500 r. Ha Opycok [jeiicTByeT cuia F,
HampasjeHHass moj yrioMm o =30° K ropusoHTY
(cm. pucynok), F=9 H. B MoMeHT Hauaja
IBVIKEHMS TIpPy3 HaAXOAWJCA HA PaCCTOSHUU
L=32 cm or Kpas croma. Kakyio CKODOCTH U
Oymer wuMeTh TIpPy3 B TOT MOMEHT, Korja

/F{'
o
M —— ———

]

/

OH TONHWMETCH OO Kpad CTOoJa, eClad Kod(h@UIMeHT TPeHUs MexxJy OpYyCKOM M CTOJIOM
pu=0,3? ChenaiiTe CxeMaTWYHBIA PUCYHOK C YKasaHHeM CHJI, AEUCTBYIOIIMX Ha Opycor
u rpys. O6ocHyiiTe MPUMEHUMOCTh 3aKOHOB, MCIOJIb3YeMBIX IJIf PELIeHus 3afadu.

coomeéemcmaeywu,ezo 3a0aHUA.

ITpoeepbme, umob6v. kaxcdvli omeéem O6bin 3anucan padom ¢ HOMEPOM
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