Bapuant Ne2023307

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




BAPUAHT 7

Yacts 1

Omeemamu x 3adanuam 1-23 aenaomes wucno uru nocredogamenvbHocmsd yudp.
Omeem 3anuwume 6 none omeéema 6 mexKcme pabomsvl, a 3amem nepeHecume
6 BJIAHK OTBETOB N: 1 cnpasa om nHomepa cooméemcmeyru,ezo 3a0anus,
HavuHaa c nepéou knemouxu. Kaxcowlil cumeon nuuwwume 6 omoenvbHol Kiemouke
6 coomeemcmeéuu ¢ npugedénHnovimu 6 6aanke obpasyamu. EOunuys. usmepenus
du3uieckux 6eAuLUH NUCAMb He HYHCHO.

MarepuanbHas TOYKa JBUXKETCS IO OKPYKHOCTH PagmycoM R ¢ IIOCTOAHHOH IO MOAYJIIO
CKOPOCThIO U. BO CKOJIBKO pa3 yMEHBIIHUTCA IEHTPOCTPEMUTEIbHOE YCKOPEHUe TOYKHU,
€CJIM CKOPOCThb YMEHBINNUTh B 2 pasa, a paguyc OKPYKHOCTH B 2 pa3a yBEJIUYUTH?

Orser: B pas(a).

IBa MajsleHBKUX IIapuKa Maccol m KasKAbIM HAXOOATCA HAa PacCTOAHWUHU ' IPYT OT Apyra
U OPUTATUBAIOTCA APYT K Apyry ¢ cuioii 8 HH. KakoB MoAyJ/b cuJI IpaBUTAIMOHHOIO
NPUTAMKEHUA APYr K JPYry IBYX APYTUX IIIApUKOB, €CJHM Macca KaKJoro M3 HUX

r
paBHa 2m, a pacCTOSIHHE MEMXJy HHUMU PaBHO —?

2
OrBer: uH.
Kopowmebiciio BecoB, K KOTOPOMY IOJBEIIeHLl HA HATAX JBa Ipys3a g
(cM. pHCYHOK), HaXOOUTCS B paBHOBecuu. Maccy BTOpPOro rpysa d, ds

ymMeHbIIUIU B 4 pasa. Bo CKOJIBKO pa3 HY)KHO YBEJIUUYUTH
ae4do dy, 4ToOBI paBHOBecue coxpauuioch? (KopoMbIciio U HUTH
CUUTATh HEBECOMBIMM.)

OrBeT: B pas(a).

Manpumk IogHUMAaeT BBepX Tupio maccoii 10 Kr, meficTBysS Ha HeE€ IIOCTOSHHOM CHUJIOHN
120 H, mampaBieHHOW BePTHUKAJIbHO BBepX. VI3 IpuMBeIEHHOTO HUMKE CIIMCKA BBIOEpUTE
BC€ BEepHBIE YTBEPIKICHUII.

1) PaBHopgelicTBytomas cuj, [gefCTByOIMUX Ha rupio, pasuma 20 H wu HampaBieHa
BEPTUKAJIBHO BBEPX.

2) Cuma, ¢ KoTopoii rupsd meiicTByeT Ha Majabumka, pasHa 100 H m mampasiena
BEPTUKAJIbHO BHUS.

3) T'upa pelicTByeT Ha DPYyKy Maubumika c¢ cwiaoi 120 H, mampaBieHHON BepTHUKAJIbHO
BHUS.

4) Eciu ManbumK TPUIOKHUT K rupe cuuay 102 H, HanpasiieHHYI0 BePTUKAJIbHO BBEpX,
OH He CMOXKET e€ IOAHATH.

5) VYcxopenue rupu paBHO 8 M/c2.

OrBer: .

© 2023. 000 «UsnarenbcTBo «HanuonanbHOe o0pasoBaHUe»

KOHH})OB&HHG, pacrnpocTpaHeHHe M HCIOJb30BAHME B KOMMEDUYECKHX IeisiXx 0e3 NMUChbMEHHOro pa3pelleHHus HpaBOOGJIalIaTeJIﬂ He JONyCKaeTcsd
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C BepHIMHBI IIIEPOXOBATOH HAKJIOHHON INJOCKOCTA M3 COCTOAHUSA m
IIOKOA CKOJIB3UT C YCKOPeHHeM JIETKas KOpoO0OYKa, B KOTOPOH /
HaxXomuTcA rpy3 maccoi m (cm. pucyHok). Kaxk maMeHaTcsa Bpemsd,
3a KOTOpOe KOPOOOYKa CHe3’KaeT C HAKJIOHHOM IIJIOCKOCTH, U CHJIA
TpeHud KOPOOOYKHM O IJIOCKOCTb, €CJIM B KOpoOouKe OyjeTr JeKaTb
rpys Maccoi 2m? [InA  KaXAOW  BEJMYHHBI  OIpesesIuTe
COOTBETCTBYIOIIHI XapaKTep U3MeHeHUd:

1) yBeauumrcs
2) YyMEHBIIIUTCA
3) He M3MEHUTCS

Banumure B TaGauIy BbIOpaHHBIE IUOMPHl IIA Ka0d ¢usmdeckoi Benudunbl. [udps
B OTBETE MOTYT IOBTOPATHCH.

Bpemsi gBuskeHUA KOPOOOUKU Cuna TpeHusa

LLLLL
Illapux Maccoit m BHCeJ HEMOABUIKHO HAa HEBECOMOH HEPACTSKMMON HUTH
gauHOH I. B pesysabTare TOJYKA IIAPUK MPUOGPET CKOPOCTH U, HAIIPABJIEHHYIO
TOPHBOHTAJILHO (CM. PHCYHOK), ¥ Ha4aJl COBEPIIATh KOJIeGaHNsA B BePTUKAIbHON !
TLJIOCKOCTH.
YcraHoBHUTE COOTBETCTBHE MEKAY PU3NUECKUMY BeJIMUYNHAMU U GOpMyJIaMH, m "_D.'

BBIPAKAIOIIMMH X B pACCMaTpUBaeMoOi 3ajgade (§ — yCKOpeHHe CBOOOIHOTO
MafeHus).

K ka0l mo3uIuu IepBOro CToJbiia mozdepuTe COOTBETCTBYIOIIYIO IIOSHWIIMIO U3 BTOPOTO
cToJIOLIA M 3amUIIUTe B TAGaMIy BhIOpaHHBIC IUGPHI [I0J COOTBETCTBYIOIIMMM GyKBaMM.

OU3NYECKHWE BEJIUYUNHBI POPMYVYJIBI
A) MakcuMaJgbHass BHICOTA IIOABEMA IIIapHUKa 2
OTHOCUTEJIbHO IIePBOHAYAIBLHOTO ITOJIOKEHUS 1) m g7
B) Moxyap cujbl HATS)KEHUS HUTH B HUKHEU
TOYKE TPACKTOPUH ABHKEHUS [IapUKa 2) 3_2_
2g
2
mv
3) 22
2
4) m g+yl—
Orser: |A|B

IlaBneHMe pa3pesKeHHOTO rasa B COCYA€ YBEJUYNIN BJBOE, IPU ITOM abCosoTHAs
TeMIeparypa rasa Oblia yMeHbIlleHa B 4 pasa. Bo CKOJBKO pas IpHU 3TOM YBeJHIUIN
KOHIIEHTPAI[NIO MOJIEKYJ rasa?

OrseT: B pas(a).

© 2023. 000 «UszparenscTBo «HaunuoHasbHOe 00paszoBaHuUe»

Ronnpcsaﬂue, pacnpocTpaHeHue M MCIIOJb30BaHHE B KOMMEPYECKHUX ILeJAX 6e3 MUCbMEHHOI'O pas3pelleHus npaBooﬁJxa}:aTeJm He JOIIyCKaeTcsa
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Temnepatypa Tesa A pasHa 400 K, remneparypa tena B pasua —23 °C. KakoBa pas3HOCTH

TEeMIIePaTyp MeXKAy Teaamu?

Orser: K.

PabGouee Teno TemIOBOrO ABUTATEJNA 3a IMKJ coBepiraer pabory, paBHyoo 15 kllk,

U OTHAET XOJONUIBLHUKY KOJMUYECTBO TeILIOThI, paBHoe 75 kI[:k. Kaxroe
TemJIOTEI pabouee TeJO MOJydYaeT OT HArPeBATeJd 34 ITUKJI?

Orser: KIx.

Ha pucynke mokasasbl ABa IIpollecca, IPOBENEHHBIX C OJHUM P

U TeM e KOJHUYeCTBOM ra3006pa3Horo HeOHa (p — [JaBJIeHHue

HeoHa; V — ero o0mbém).

W3 mnpuBenéHHOTO HUIXKE CIHCKa BbLIOEpUTE BCE BEPHBIE

YTBEP:KIEHUA, XapaKTepUIYIoIne MpPoIilecchl Ha PUCYHKE.

1) B mpomecce 2 abcosioTHas TeMIeparypa HeOHa KM300apHO
yBeJIMuuJIach B 2 pasa.

2) B mporecce 1 mI0OTHOCTh, HEOHA yBeJHUYMJACHL B D pas.

3) Pabora, coBepiiéHHas HEOHOM, B 000OMX IIPOIleCCAX OJMHAKOBA.

4) B mpormecce 1 00béM HeoHa M300apHO yBeIMUYMICA B 4 pasa.

5) B mpomecce 2 KOHIEHTpanus MOJEKYJ HeOHa yBeJIWuuWaach B 2 pasa.

OrBer: .

B cocyne memsmenHoOro o6némMa Haxonujaach IIPU KOMHATHOI TeMmIlepaType

KOJINYeCTBO
2
1
|4

cMech IBYX

uaeandbHBIX TasoB, IO 2 MoOJb Kamjgoro. ITosoBMHY COZep:KHMMOIO COCyZAa BBIIYCTHJIH,
a 3aTeM Job6aBuau B cocy] 1 Monb Broporo rasa. TemmepaTtypa B cocyze IOJJep:KUBaJach
Heu3dMeHHoOU. Kak wusMeHmiIvucsr B pesyJsbTaTe NapluajbHOE JaBJIeHWE BTOPOrO rasa

¥ cyMMapHOe JaBjieHue rasoB?

g KaKAOW BeJMUYWHBI ONPENeIATEe COOTBETCTBYIOIIUM XapakTep M3MeHEeHUS:

1) yBeawumaoch
2) yMEeHBIINJIOCH
3) He M3MEHUJIOCh

SanummuTre B TaOJUILy BhIOpPAHHBIE MUMPHI I KadI0H (pusnueckoil BequuuHbl. [{udpsl

B OTBE€T€ MOTI'yT IIOBTOPATBHLCH.

ITapnuanbHOE maBIeHUE HaBiieHue cMecu rasoB
BTOpPOr'O rasa

Bo cxospkO pas yMeHBIIUTCA MOAYJb CHJI B3aUMOLEHCTBUA [ABYX

HeOOJIBIINX

MeTAJUINYEeCKNX IMapUuKOB OJWHAKOBOI'O IuaMeTpa, HMEKIIUX 3apAaabl (¢ = +7 uKn
u q2=—3 HR.H, €CJI IIapUuKHN IIPUBECTHU B COIIPHMKOCHOBEHHE M PAa3ABHHYTH Ha IIPEKHEEe

paccTosHUE?

OrBeT: B pas(a).

© 2023. 000 «UsparenscTBo «HanmonanbHoe o6pasoBaHue»

KOHHpOBaHHE, pacrnpocTpaHeHHe W HCIOJb30BAHME B KOMMEDUYECKHUX IeJAX 0e3 MUCEMEHHOrOo pa3pelleHust npaBooﬁnagaTenﬁ He J0IIyCKaeTcd
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ToK Kakoil CHJIBI JOJIKEH IIPOTeKaTh 4Yepe3 KaTyInKy UHAYKTUBHOCTHIO 0,5 I'H, 4TOOBI
9HEpPrus MarHUTHOI'O II0JIA B Karyiuke ObLia paBHa 40 mx?

OrserT: A.

B ugeanbHOM KOJE€6aTEILHOM KOHType (CM. PHMCYHOK) HANIDSAMKEHUE MeXIy
OOKJIafKaMu KOHJeHcaTopa MeHderca Mo 3akoHy Up=U,cosot, L e
rae Uy=2,5 B, ® =400nc™!. Onpenennte mepuos KoaeGaHUN HALPAKEHU
Ha KOHJEHCATOpE.

Orser: c.

Or pgepeBaHHOro kKoJsma Ne 1 oOTOZBHUIarOT IOMKHBIA IIOJIOC IIOJIOCOBOTO MAarHuTa,
a oT MeAHOro KoJubla N¢ 2 — ceBepHBI MOJIOC [PYroro II0JIOCOBOIO MarHUTa
(cM. PHUCYHOK).

Ne 2

s HpI/IBeILéHHOPO HUMXe CIINCKa BLIGepI/ITe BCeé BEpPHBIE€ YTBEPXIAECHUA OTHOCUTEJIBHO
9THUX OIIbBITOB.

1) B Konbue Ne 2 BO3HMKAET MHAYKIIMOHHLIN TOK.

2) B koubme No 1 MHAYKIMOHHBIA TOK HE BO3HUKAET.

3) Koapmmo Ne 2 orrajKmBaeTcsa OT MarHura.

4) Koubimo Ne 1 ¢ MarHUTOM He B3aMMOJEHMCTBYET.

5) B pesysabraTe aBMIKeHMS MarHuTa BOAM3M KoJbIla N 1 BOBHUMKAaeT sBJIECHUE
3JIEKTPOCTATUUYECKON MHIYKIIHH.

Orser: .

IInockast cBeToBasi BOJHA IIEPEXOLUT M3 BO3AYyXa B IVIMIEPHH
(cM. pucyHOK). UTO OpPOMCXOAUT IIPH STOM IIepexoje C IIEePHOAOM
SJICKTPOMATHUTHBIX KOJIeGaHWH B CBETOBOM BOJHE M C . JIUHOMU
BOJIHBI?

Hasti KaKmodl BeJIWUYWHBI OIPENENHUTe COOTBETCTBYIOIIHI XapakTep
U3MEHeHUs:

1) yBeauumBaeTcs
2) ymMmeHbIIaeTca
3) He U3MeHSAETCHA

SanummuTre B Ta0JIUIy BHIOpAHHBIE ITHUMPHI AJIA KaxKaon ¢usndecKoil BeandyuHbl. [Tudpsl
B OTBETE MOTYT IOBTOPSATHCS.

Ilepuos 91eKTPOMATHUTHBIX IIauHA BOJHBI
KoJe0aHu!

© 2023. 000 «UzparenscTBo «HanuonasbHoe o6pasoBaHue»
Konuposanue, pacnpocTpaHeHHe U MCIOJb30BAHUE B KOMMEPUECKHUX IejsiX 0e3 NMCbMEHHOrO paspellieHns IpaBoobiajaTesis He NONYyCKaerTcs
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I

8

WUpeanbHbln  KoJsiebaTeJbHBIM  KOHTYP COCTOMT M3  KOHJeHcaropa M KaTYIIKH
MHIYKTUBHOCTBIO L. Hamps:xeHune Ha mjacTWHAX KOHJEHCATODPA M3MEHSETCSI BO BpeMeHU
B cooTBeTcTBHU ¢ (hopmystoi u(t) = U,sinwt.

YcranoBure COOTBETCTBUE MEXay (I)I/ISI/I‘IGCRI/IMI/I BeJIMYNHaAMH n (I)OpMy.JIaMI/I,
BhIpAXKAKIIUMHU HUX 3aBUCHUMOCTH OT BPEMEHH.

K kamnoil mosumum mepBoro croJiblia MoAOepuTe COOTBETCTBYIOIIYIO MO3UIIMIO M3 BTOPOTO
cTosfIia ¥ 3amuUIINTe B TAOJHUILy BhIOpaHHBIE IUMPHI IOJ COOTBETCTBYIOIIMMU OyKBaMH.

OB EHUE BEJIMYMNHEBI DPOPMVYJIbI
A) sapsn xouzeHncaropa ¢(t) B KosebGaTeabHOM 1) ﬂcosw ¢
KOHTYype oL
B) smeprusa W;(t) 5JeKTPUYECKOr0 MOJH U2
2) —2 cos’ ot
KOH/[eHCATOopa oL
Uy .
3) ——sinwt
) o’L
5 2
4 -sin” ot
) 2L

Otrsetr: |A| B

ITlepuon moaypacmaga wuM30TOIIa MaTHUS %gMg cocraBiasger 21 u. 3a CKOJBKO YacoB
[IepBOHAYAJILHOE 0OJIBIIIOE YKCJIO ATOMOB JTOr'0 M30TOlla YMEHBIIUTCA B 4 pasa?

Orser: 3a g,

IIpu wucciaemoBaHUHM 3aBUCHUMOCTH KHHETHMYECKON 5HepTruu (HDOTOIJIEKTPOHOB OT JJIMHBI
BOJIHBI IAJalOIIero cBeTa (POTOJIEeMEHT TMOOUYEePENHO OCBeIIaICsa 4Yepe3 pasHbIe
cBeTOMUIBLTPLI. B mepBoil cepuM OIBITOB HCIIOJAb30BAJICA CBETOMUILTD, MPOIYCKAIOITUI
TOJBKO OpPaHKEeBLIM CBeT, a BO BTOPOM — IIPOIYCKAIOIIWH TOJBKO cUHHI. B KamgoMm
onsiTe HabGaO4aIM aBjeHHe GoTosd@deKTa M U3MepsAIu 3amuparoliee HanpsxeHue. Kax
M3MEHWJINCh AJNHA BOJHBI, COOTBETCTBYIOIIAas KpacHO# rpanulie goroadderra, 1 MOAYIb
3alMpanIlero HAIpPSKeHUs IIPU Iepexoje OT IMePBOM CepuH OMBITOB KO BTOPOI?

Iast xaXKmoil BeJIMUYHNHBI ONPEAEINTe COOTBETCTBYIOIINM XapakTep eé H3MeHeHUS:

1) yBeawumiaachk
2) yMEHBIIUJIACH
3) He M3MEHUJACh

3anuinure B Ta0AUIly BHIOpAHHBIE MMMPHI Aaa Kakgoro orseta. Lludpsl B oTBEeTEe MOTYT
TIOBTOPATHCA.

JuHa BOJIHEI, Mopayap 3ammparolero
COOTBETCTBYIOIIasA KPAacHOM HaIPAKEHUA
rpanuiie goroadderra

© 2023. 000 «HsgarenncTBo «HamumonasbHoe o6pasoBaHMe»

KOHHDOB&HHG, pacnpocTpaHeHHe M MHCIOJIb30OBAHHE B KOMMEPUYECKUX LeJax 6e3 MUCHEMEHHOT'O pas3pelleHus npaxooﬁnaua'renﬁ He OOoIIyCKaeTcsa
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TUNOBbLIE 3K3AMEHALIMOHHbIE BAPUAHTHI

Bribepute Bce BepHble yTBepKAeHHA O (UBMUYECKUX ABJICHUAX, BeJHUYMHAX

¥ 3aKOHOMEPHOCTAX. SaluIINTe IUMPHI, MO KOTOPLIMHA OHM YKAa3aHBI.

1) mnysnbscoMm Tesla Has3bIBaeTCA BeJWYMHA, PaBHAS IIPOM3BEJEHHIO MAacChl Teja Ha ero
YCKOpeHue.

2) Temsomepenaua myTéM TEIJIOMPOBOSHOCTH IPOMCXOAUT 3a CYET IEPeHOca BellecTBa
B CTPYAX M IOTOKAax.

3) Moaynp cui B3aMMOAEMCTBHS /[ABYX HENOABHIKHBIX TOUEUYHBIX 3apSAKEHHBIX Tes
B BaKyyMe IIPAMO IIPOIIOPIIMOHAJIEH KBAAPATy PACCTOAHHUA MEXKAY HHMHU.

4) OyleKTPOMArHUTHBIE KOJIe0aHUs B KOHType SABJSIOTCA TapMOHMYECKHMH, eCIH 3apsf
KOHZeHCAaTOpa C TedeHWEeM BpPEMEHM MeHSeTCS II0 3aKOHY CHHyCca MM KOCHHYyCA.

5) B-msiyueHHe mpeAcTaBJsAeT COGOM MOTOK 3J€KTPOHOB MM IO3UTPOHOB, BOZHUKAIOIIUAX
IIpM pachaje snep.

OrBer: .

HaHbI ciaenymoliirue 3aBUCHMMOCTH BEJIHNUMNH:

A) 3aBHCHMOCTb IIEHTPOCTPEMHUTEJBHOIO0 YCKOPEHUsS TOYKM, PaBHOMEDHO IBMXKYyIIeHcs
II0 OKPYXXHOCTH, OT Paguyca OKPYKHOCTH;

B) saBucumocTs 00BEMa IOCTOAHHOM Macchl MIEaTbHOTO rasa OT ab6CoIIoTHOM
TeMIlepaTyphl B M300apHOM IMIpOIlecce;

B) saBucumocts Mmoayna OIOC caMOMHAYKOWK, BO3HMKAIOIIEH B KaTylIKe, OT eé
VUHIYKTUBHOCTH.

YcTaHOBUTE COOTBETCTBME MEXKAY OTHMHU 3aBHCUMOCTAMM M BUIaMKU rpadHKOB,
obosHaueHHBIX nuppamu 1-5. na kax o sasucumMoct A—B mox6epuTe COOTBETCTBYOLIMI
BUA rpapura ¥ 3anuiauTe B TaGauIly BbIOpaHHbIe HU(PLI IOA COOTBETCTBYIOIIMMU
O6yxBamu. IIudpsl B 0TBETE MOI'YyT MOBTOPATHLCH.

Y

0
1) (2) 3)
OtBer: |A|B | B

IIpy nomomu [guHaAMOMETpa U3MEPSIOT CHJIY TSAMKECTH,
NeNCTBYIOIIYI0 Ha IIACTHMHY (CM. DHCYHOK). JlMHaMoMeTp
IporpagyupoBaH B HbBIOTOHAX. AOCOJNIOTHAs MOTPELIHOCTh
OPAMOTO H3MEPeHus CUJIbl JUHAMOMETPOM paBHA IIeHe
nenenusa. KakoBa cuia TsoxecTu, AedcTByIOIas Ha ILJIACTHHY,
II0 NMOKAa3aHUAM IUHAMOMETPAa?

H

Orser: ( ) H.

B 6rank omeemos N 1 nepenecume monvko wucaa, He pasdensas ux npobenom
unu dpyzum 3HAKOM.
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VueHHNKY Heo6XOJUMO HA ONbITe O0HADYKUTH 3aBUCHUMOCTH 00BEMa rasa, HaXOZAAIEroCH
B cOCyJe TIOJ HOJBUXHBIM IIOPIITHEM, OT MacChl rasa. ¥ HEro MMeeTcs HATh PasJIMYHBIX
cocynoB ¢ maHomerpamu. Cocyabl HAIIOJHEHBI OJHMM M TeM jKe ra3oM IPU DPa3IHYHBIX
TeMIlepaType W AaBIeHUU (CM. TabIUILYy).

Kakue nBa cocyza HeOOGXOAMMO B3SITH YUYEHHUKY, UTOOBI IIPOBECTH JaHHOE uccjefoBanue?

Ne cocyna Hasaenue, klla TemmnepaTtypa rasa Macca rasa, r
B cocyne, °C
1 200 25 4
2 260 30 8
3 260 30 6
4 300 35 6
5 200 35 4

3anuIImnTe B OTBeTe HOMEpa BHIODAHHBIX COCY[OB.

Orser:

@ He 3a6ydvme nepenecmu éce omeembui 6 61ank omeemoeé N: 1 6 coomeemcmeuu
¢ uncmpykKyueil no 6binOLHEeHUul0 pabomot.

IIposéepome, wmobv. Kaxcdvli omeem 6bLA 3anucan 6 cmpoKe C HOMEPOM
coomeéemcmaeyiowezo 3a0anus.

Yacts 2

Jna 3anucu omeemos na 3adanus 24-30 ucnonvayiime BIAHK OTBETOB N: 2.
3anuwume cnawana Homep 3adanua (24, 25 u m.d.), a 3amem peweHue
coomeéemcmeyouwei zadawu. Omeemu. 3anucviéaiime 4wémxo u pa3bopuuéo.

Mexxay OByMS MeTAJIMUECKHMHM OJHM3KO DPACIOJOKEeHHBIMHU
BePTUKAJBHLIMH ILIACTUHAMM, YKPEIJIEHHBIMU Ha H30JUPYIOMKX
MOACTABKaX, MOJBECHJIM HA [AJUHHONW IIE€JKOBON HUTHU JETKYIO
MeTAIMYECKYI0O He3apsKeHHYI0 TIuiab3y (cM. puCyHOK). Korza
K IJIACTMHAM TIPUJIOMKHUJIM IIOCTOSHHOE BBICOKOE HaIpsAXKeHHe,
ruIb3a IpUILIA B JBMKeHne. OMupasich Ha 3aKOHBI 9JIEKTPOCTATUKH +
¥ MeXaHWKM, ONUIIUTe JBUKeHHe I'MIb3bl U O0BSICHUTE €ro.

ITonnoe npasunvhoe peutenue Ka#cdol u3 3adaw 25—-30 0onxmno codepicamv
3aKonbL U (POPMYNbL, NPUMEHEHUE KOMOPbLX Heobxo0umo u docmamouno 0ns
pewenus 3adauu, a mMakKxe mamemamuiecKue npeo6pa3veaHus, paciémol
C YUCLEHHBLM OMEemoMm U NPu Heo6x00umocmu PuUCyHoOK, NOACHAIOWUL peulerHue.

@ Tenexka maccoit 30 KI ABUIKETCA CO CKOPOCTBIO 2 M/C IO TJIaJKOil TOPM3OHTATIBHOM
mopore. Manpuumk Maccoit 50 Kr JOTOHsET TeJesKKy U 3ampbiruBaeT Ha Heé. C kraxomn
TOPHBOHTAJIBHON CKOPOCTBIO OTHOCUTEJIBLHO [OPOTH JOJIKeH 0erxaTb Majb4yuK, eclu
mocjie B3amMMOJIefiICTBUSA TeslesKKa CTaHeT ABUTaThCSA CO CKOPOCTBIO 3 M/c?

© 2023. 000 «MsparenscrBo «HanmoHanbHOe 06pa3oBaHUE»
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TUNOBbLIE 9K3AMEHALIMOHHBLIE BAPUAHTDI

HeilicTBuTEeNIbHOE U300pPAKEHMEe MIpeaMeTa, IIOJYyUeHHOe ¢ IIOMOIIbI0 TOHKOM coOuparoIei
JUH3bI, HAXOAUTCS Ha paccroanuu 12 cm or amH3bl. OnTMdyecKas cuja JUH3LI 15 AITp.
OmnpenennTre pacCTOAHME OT JMH3BLI JO IIPeIMeTa.

B 3amagHHO# € OZHOrO KOHIA TPYOKe HAXOAWTCA BJIAXKHBIM BO3AYX, OTHEJIEHHBIN
ot atmMocepsl cToJa0uKoM pryTHu AanHoi [ = 100 mm. Korga TpyOKa JeKUT ropu30HTAIBHO,
OTHOCHUTeJIbHAA BJIAKHOCTH BO3AyxXa (; B Heil paBHa 60 % . Kakoil craHeT oTHOCHTe/JbHAA
BJIQKHOCTB DTOTO BO3AYXa (g, €CJIHM TPYOKY IOCTAaBUTH BEPTUKAJBHO OTKPBITBIM KOHIIOM
BBepx? ATmMoc(epHoe masienue paBao 760 mm pr. cr. TemepaTypy cuuTaTh IOCTOSHHOM.

1 3
Kakass TemyoBasi MOIIHOCTL BBIfEJSETCA Ha Jamie 2 B cxewme,
n300pa'kE€HHON Ha pHCYHKe? Bce JlaMmbl, BKJIOUYEHHBIE B CXEMY,
HMeIOT - OguHaKoBoe colporuBiaenue R =20 Owm. BHyTpeHHee
. 2 4
conpoTuBJieHUe uctouHuka r =2 Om; ero 9JC ¢ =110 B. | o
| ]
é,r

MeraiindecKkas ILTACTHHA 00JIydaeTcda cBeTOM dacToToil v = 1,6+ 1015 I'm. Pa6ora BhIXOAa
3JeKTPOHOB U3 JaHHOTO MeTayia paBHa 3,7 »5B. Broureraiomue w#3 MJIACTHUHBI
(hOTOBJIEKTPOHBI OIIAJJAI0T B OJHOPOXHOE dJEeKTPHUUYECKOe MmoJje HanpsaKeHHocThio 130 B/ M,
OpuYéM BEeKTOD HANPSKEHHOCTM F  HampaBleH K IUIACTHHE II€PHeHJUKY/IAPHO
eé moBepxHocTH. KakoBa MakcuMaJbHasi KHUHETHYECKAA 9SHEPTUsS (HOTOIJEKTPOHOB
Ha paccrosguuu 10 cM oT miIacTHUHBI?

I'pys maccoit M =800 r coeguuéH HeBeCOMOM M HEPACTAKMMOMI
HUTBIO, IEPEKMHYTON uepes IJIaJKUII HEBECOMBIH OJIOK, ¢ Opyckom =~ M
maccoi m=400 r. K »sromy OpycKy Ha JErKOH IpPY:KUHE <
skécTrocThio E=80 H/M mozmserreH BTOpO# Tako# e OPYCOK. m
Hnvaa HepacTsaHyTOM npy:Kubbl [=10 cMm, KoahdUIlueHT TPEeHUA
rpysa 0 IIOBepxHOCTh cToJa W =0,2. Oupenenure IJIUHY IPYKUHBI
IIpU ABUKeHUM OPYCKOB, CUMTasl, UTO IIPH STOM ABUXKEHHUH OHA m
nocroguHa. CpesnaiiTe PUCYHOK C YKas3aHMEM CHJI, AeHACTBYIOIIMX
Ha Tesa. OOOCHyYHiTe IPUMEHHMOCTh MCIIOJIb3YEMBIX 3aKOHOB
K PelleHui0 3aJaumu.

IIposéepvme, umobwv. Kaxncdvii omeem 6bin 3anucan padom ¢ HOMepOM
coomeéemcmeyrou,ezo 3a0anHus.
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