Bapuant Ne2022371

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 1

Yacre 1

Omeemamu k 3adanusam 1-23 aenaiomca wucnio unu nocnedoéamenbHoOCmb
yupp. 3anuwume omeéem 6 none omeéema 6 mekcme pabombi., a 3amem
nepenecume 6 B/IAHK OTBETOB N 1 cnpasa om HoOMmepa coomeemcmeyiou,ezo
3adanus, HnHawunaa ¢ nepeéoi raremourku. Kaxcdvii cumeon nuwmume
6 0mdenvHOl KAemouke 6 COOMeemcmeéuu ¢ nNpPpuedéHHvLMU 6 O6ranke
o6pasyamu. Edunuys. usmepenus Quauieckux 6eAUYUUH NUCAMDb He HYHCHO.

- B1,16epn're 6éce BepHBIe YTBEPXKAEHUS O (PU3UUYECKUX ABJIEHHUAX, BeJIUIMHAX
¥ 3aKOHOMEPHOCTAX. 3aluIIuTe HUQPPHI, I0J KOTOPHIMH OHM YKasaHBHI.

1) CkopocTs MaTepHaJbHOM TOYKM ~— BeKTOpDHasd BeJIWYMHA, XapaKTepU3ylomasa
OLICTPOTY M3MEHEHUS IIOJIOXKEeHUS Tejla.

2) BpOYHOBCKMM [ABHKE€HHEM HA3LIBAETCS XaOTUYECKOe JBUIKEHWE JacCTHI], B3BeIlleHHBIX
B JKHUAKOCTY HJIH Trase.

3) PasHoOMMEHHBIE IIOJIIOCA IOCTOSHHBIX MATHHTOB OTTAJIKWBAIOTCA APYr OT Apyra.

4) Cumoit JlopeHna Ha3BIBAIOT CHJYy, C KOTOPOH OIHODOLHOE JJEeKTPHUYECKOoe II0Jie
IeHdCTByeT Ha IIOCTOSTHHbIE MATHHUTHI.

5) B He#lTpaJbHOM AaToMe UYHCJO IPOTOHOB B fAJAPe DPABHO UHCJIY 3JIEKTPOHOB
B BJIEKTPOHHOI 000JIOUKEe aToMa.

Orser: .

E Ianbl ciaeayoiue 3aBUCHMOCTH BeJIWYHUH:

A) 3aBHCHMOCTHL MOJAYJA CKOPOCTHM CBOOOJHO MAaJaloIlero Tejla OT BPEeMEHU IIpH
HAyaJIbHOH CKOPOCTH Tejia, PABHOI HYJIIO

B) 3aBHCMMOCTL [JaBJE€HHA IIOCTOAHHON MAacChl HKAEAJbHOrO Trasa OT aOCOJIIOTHOU
TeMIepaTyphbl B H300apHOM IIpolecce

B) zaBucumocTh sHeprum (GOTOHA OT IAJIUHBI BOJIHBI

YcraHoBuTe COOTBETCTBHE MEMKAY OTHUMM 3aBHCHMOCTAMH ¥ BuJaMu TIpadHUKOB,
o6o3HaueHHBIX muppamu 1-5. Idua kKaxmoit saBucumocTH A-B  moabepure
COOTBETCTBYIOIIMI BHUJA rpadpuxa U 3anumure B Tabauily BhIOpaHHBIE OHUMPBL IIOK
COOTBETCTBYIOIIUMH OYKBaMMH.

(eY) (2) 3

OrTser:

© 2022. 000 «HspatenncTBo «HanuonanbHoe obpasdoBaHUE»
Konuposarue, pacnpocTpaHeHMe M HCIOOJIb30BaHME B KOMMEDPYECKHMX LeJAX (6e3 HMChMEHHOTO paspellieHHsA IPaBoo6iajaTess He AOMyCKaeTcs



BAPUAHT 1 13

Teno nBUXKeTCA INpAMoJHHeHHO BHoab ocu Ox. Ha pucyske npuBeiéH TrpaduK
3aBUCHMOCTH INPOEKIINH U, CKOPOCTH Teja OT BpeMeHH .

v, m/ct

15

10

-10

Onpepenure NMyTh, IPOIIEHHBII TEJOM B HHTEPBajJe BPEMEHHU OT 5 mo 10 c.

Orser: M.

JKécrroers mpyxuHB paBHa 1500 H/m. KakoBa sHeprus ynpyroir Aedopmanuu aTOM
OPY’KUHBI IPU e€é pacTsoKeHHH Ha 2 cM?

OrBer: Hox.

JlepeBAHHBI KyOuK wuMeeT pebpo AiauHOHE 2 CM. Omnpenennute apxuMe[OBY CHIY,
JIeHCTBYIOIIYI0 Ha KyOMK IIPM €ro IIOJHOM IOIDY’KeHHU B BOAY.

OTBer: Ik,

Ha mepoxoBaToif TOPHM30HTAJILHON MOBEPXHOCTH JIEKHUT OPYCOK maccoir 1 xr. Ha mero
HAaUMHAeT NeHCTBOBaTh cujia F, HampaBjJeHHas BIOJb IIOBEDXHOCTH M B3aBHCAINAA
OT BpeMeHM TaK, KaK [OKasaHO Ha rpaduke cjiesBa. 3aBUCHMOCTb paboThHI 3TOH CHJIBI
OT BpeMeHM IIpeficTaBjieHa Ha rpaduke crnpasa. Beifepure 6ce BepHbIE YTBEDPKAEHHA
HAa OCHOBAHWM AHA/IN3a IIPEeICTaBJICHHBIX 3aBUCHMOCTEMH.

0 10 20 t,c

1) B unrepsane Bpemenu mexay 0 m 10 ¢ paGora cuibl TPeHHsS OTPHUIATEJbHA.

2) KosdbdunuesT TpeHus ckoabkeHua pased 0,2.

3) B unTepBane BpemeHu Mexay 12 m 20 c mepememenue 6pycKa paBHO 12 m.

4) B unrepsane BpeMenu mMexay 12 m 20 ¢ Gpycox ABuraics c IOCTOAHHO! CKOPOCTHIO.
5) Ilepsoie 10 c GPYCOK ABHUTaJCA C IMOCTOSHHBIM YCKOPEHHEM.

OTBerT: .

© 2022. 000 «UsznartenbcTBo «HanuoHanbHOe 06pa3oBaHME»

KonupoBaHue, pacupocTpaHeHHe K MCIIOJb30BaHME B KOMMEDPYECKHUX nenax 6e3 MUCbMEHHOTO paspeleHusa npaxooﬁnaaa’rena He JOoIIyCKaeTrcs



14

Er3. TUNOBBLIE OK3AMEHALIMOHHbIE BAPUAHTHI

HckyccTBeHHBIN COYTHHUK 3eMJIM IIEepellé] ¢ OAHOH KpyroBoil OpOHUTHI Ha [pPYrylo,
Ha HOBOU OopOUTEe CKODOCTh €ro ABMIKEHWs OoJIbIlle, yeM Ha IpeskHeil. Kaxk maMeHuanch
IPU 3TOM II€HTPOCTPEMUTEJhLHOE YCKOpPEeHUEe, ¢ KOTOPBIM COYTHHMK IBHIKETCA IO opbure,
u ero mepuoj obpalleHusi BOKpyr 3emuan?

Jas ka0l BeJWUYWHBI OUPENEJIUTE COOTBETCTBYIOIIMIH XapaKTep N3MeHEHUS:

1) yBesnuuniaco
2) YMEeHBIINJIACh
3) He M3MEHMJIACh

Sanumute B Ta6auIy BuIOpaHHBIE ITUQPHI IJA KaXI0H (pusmueckoil Bennuuabl. [Tudpst
B OTBETE€ MOTYT IIOBTOPATHCSH.

ITIenTpocTpeMuTeabHOE Ilepuon o6panienusa cCoyTHUKA
yCKOpeHue BOKpPYT 3eMJIu

Ha pucynke mokasad rpaGuK B3aBHCHMOCTH KOODAMHATHI X Tela, o
ABMKYIIlerocss BRoJgb ocu Ox, orT BpemeHu t (mapabosia). I'padpurm A
u B npexcraBiAioT co0oif  3aBHCMMOCTH (DM3MYECKHMX BeJIWUYMH,
XapaKTepUSYIOIUX ABUIKEHNe 3TOro TeJjia, OT BpeMeHH t. 0

YcraHOBUTE COOTBETCTBHME MEXAY TIpaduKaMu U (PU3NYECKUMHU
BeJIMYMHAMH, 3aBHCHMOCTH KOTODBIX OT BPEMEHW 5TH rpapuKu MOTYT
NIPeACTaBIATh.

K xammoil mosumuu 1nepBoro cTodua mog6epuTe COOTBETCTBYIONIYIO IIO3UI[MI0 U3 BTOPOTO
cronbua M 3amuInuTe B Ta6AUIy BHIOpaHHBIE HMUMPHI II0J COOTBETCTBYIOIIMMH GYKBaMMH.

I'PA®UKN PUSNYECKHUE BEJIMYNHBI

A) 1) KuHeTHMUYeCcKasi PHEPTruA Teja
2) MOAyabL YCKOPEHHS Teja
3) mpoeKIus CKOPOCTH Tejia HA och Ox
4) momyJsb MMIOyJbca TeJa

0t t
B)
0 t
Al|lB
Orser:

© 2022. 000 «Msgarenncto «HanmonansHoe of6pasoBanue»

ROHHPOB&HKG, pacnpocTpaHeBHe M HCIOOJIb30BAHHME B KOMMEPUECKHX IIeJIAX 6e3 mHUCHbMEHHOI'0 paspeunieHusa npaBooﬁnaAa'renﬂ He JOIIyCKaeTcsa



BAPUAHT 1 15

Ilpu yMeHbIIeHMM aGCOJIIOTHOH TeMIepaTyphl CpPeJHss KHHeTHYecKas JHeprus
XAOTHUECKOT0 TeIJIOBOTO [ABHKEHMS MOJIEKYJ paspeskeHHOT0 OJHOAaTOMHOIO rasa
yMeHbIInIach B 2 pasa. Koneunas Temneparypa rasa pasHa 250 K. KakoBa HadanpHas
TeMIeparypa rasa?

OrTBer: K.

V ueanbHOTO TEeILIOBOTO ABurarens KapHo Temmeparypa HarpeBarens pasHa 227 °C,
a Temmeparypa xojoxuabHuKa paHa 27 °C. Ompegenute KIIII TemmoBoro ABUraTess.

Orser: % .

Kakoe KOJMYECTBO TEIJIOTHI IOTJOMIaeTCA B IpOIlecce KUIEHUS K obpalleHus B Iap
0,5 xr Boanl, nmpoucxonsaiieM npu 100 °C u armochepHOM AaBJIEHUU 105 I1a?

OrBer: rJIx.

IIpu mepeBofe MAeaJbHOTO rasda u3 cocTosHus 1 B cocroanue 2 P 9
IaBJieHMe p Tasa MPONOPUUOHAJBHO €ro ILIOTHOCTH P N

(cM. pucyHOK). Macca rasa B mpolecce OCTaéTCsA IMOCTOSHHOM.

W3 npuBeféHHOrO HUXKe CIIMCKa BbIOepUTE 6ce BepHBIE 1
yTBEpIKJeHUs, XxapaKTepusyoliue mnpouecc 1-2. .

1) AGcosoTHas TeMIepaTypa rasa OCTaéTcs HeHM3MeHHOM. 0

2) KoumeHTpamus MOJIEKYJI rasa yMeHbIIIaeTcH.

3) CpenHexkBagpaTHYHasi CKOPOCTh TeIJIOBOI'O  JIBUIKEHUSA
MOJIEKYJI ra3a yBeJIUYUBAETCH.

4) CpenHsas KMHETHUYECKAs SHEPrUs TEIJIOBOrO ABMMKEHUA MOJIEKYJ rasa yMeHbIIaeTcd.

5) IlpomcxoguT M30TepMHUECKOe CXKaThe rasa.

Orser: .

© 2022. 000 «UamarenscrBo «HamuonanbHOe o6pasoBaHue»
KomupoBaHye, pacIpocTpaHeHUe M HCIOJIb30BAHHE B KOMMEDPYECKHX Hensdx 0e3 MMCHMEHHOTO pPasperleHus npaBoobGiazaTens He HOIMYCKAaeTCs



16 Er3. TMNOBBLIE 9K3AMEHALIMOHHBIE BAPUAHTDI

VcTaHOBUTE COOTBETCTBHE MeXKAY rpadMKaMy IPOLECCOB, B KOTOPHIX ydacTByeT 1 MoJb
OIHOATOMHOTO HIeaJbHOTO Tras3a, u ¢usndyeckumu BeauwunHamu (AU — wusMeHeHune
BHYTpPeHHel sHeprum; A — pabora rasa), KOTOpble UX XapaKTepU3YIOT.

K raxmoil IO3UIIMK IIEPBOr0o CTOJIOIA MOAOEepPUTEe COOTBETCTBYIOILYIO IIO3UIIUI0 13 BTOPOTO
cTOJIOIA ¥ 3alMIIUTe B TAOJHILy BhIOpaHHBIE HU@PHI IIOJ COOTBETCTBYIOIUMM OYyKBaMM.

TPADUKHA OU3NYECKUE
ITPOITECCOB BEJIMYVHBI
A) py 1 B) P 2 1) AU <0; A=0
1/ | 2) AU > 0; A > 0
| 3) AU=0;4=0
4) AU < 0; A<O
v 2 ‘;' 1
0 T 0 7
A|B
OrBer:

C xakolf cuJofi B3aMMOJEHCTBYIOT B BaKyyMe ABa MaJIeHbBKUX 3apsKeHHBIX IIIapuKa,
HaXONAIINXCA HAa paccToAHUM 4 M Apyr oT apyra? 3apsij KakIoro mapuxa 8 - 1078 K.

OTBer: Mg H.

Ha xon6e mamMnel HakKajauBaHuA yKasaHo: «60 Br, 240 B». Hailigure cmay TOKa
B CIMpAJY NPU BKJIOUEHWH JIAMIBL B CEThb C HOMHHAJILHBIM HaIpAXKeHHEM.

OrtBer: A.

Konaencarop, 3apssKeHHBI [0 PasHOCTH MOTeHIuasioB U, B IepBBIA pa3 MOAKJIIOUNINA
K KaTylIKe ¢ MHAYKTHBHOCTBIO L, =L, a BO BTOPOH — K KaTyIIKe C MHAYKTHBHOCTBIO
L,=4L. B o6oux ciyyasx B MOJIY4YHBIIEMCA HJeATbHOM KoJiebaTeJIbHOM KOHTYDEe
BO3HHUKJH CBOOOZHBIE 3JIeKTPOMArHUTHEIe KoJjiebanusi. KakoBo oOTHOIIeHHMe 3HAUEHHUM

. W,
MaKCHMAaJbHOM 3HEPruM MarHMTHOTO IIOJIA KaTYIIKH HHAYKTHUBHOCTH —2 B aTHX ABYX

1
caydasax?

Orser: .

© 2022. 000 «MUsparenscTBo «HaiuonansHOE 06pasoBaHuE»
KomnupoBaHue, pacopoCTpaHEHHe M HMCIOJB30BAHHE B KOMMEPYECKHMX IeJNAX 6e3 NMCHMEHHOrO paspelleHHs IpaBoobiajarend He JONYCKAeTCs



BAPUAHT 1 17

Ha sxeslesHBIN CepeyHUK HaJeThl JBe KATYIIKM, KaK IIOKasaHO Ha pucyHke. Ilo mpasoii

KaTyllIKe MPOIYCKAalOT TOK, KOTOPBIM MEHSeTCS COIJIACHO IIDUBEJIEHHOMY Trpaduky.

Ha ocHoBanumm »sToro rpaduxa BeIGepuTe 6Ce BepHbIE YTBEDPXKJAEHHA O Ipoleccax,
NPOMUCXOAANINX B KaTYIIKaX M CepJedHUKe.

i, A

4

2

L

1) B npomexyTtke 0—1 ¢ MoAyJib MHAYKIMM MArHUTHOTO NOJSA B CepAEYHUKE OTJIUYEH
OT HYJIA.

2) B mpome:xyTKe 3—5 c cuja TOKa B JIEBOM KaTyIIKe IIOCTOAHHA.

3) B mpome:xyTKe BpeMeHH 2—3 C CHJIa TOKa B JIeBOM KaTyIIKe yBEeJINYHUBAETCH.

4) Moaynu cuibl TOKA B JIEBOM KaTYIIKe B MPOMEXYTKax 1-2 ¢ m 3—5 ¢ OJMHAKOBBI.

5) B mpomexkyTkax 0—1 ¢ m 1-2 ¢ mampaBjieHHsI TOKa B JeBOH KaTyHIKe OJMHAKOBBI.

OrTBer: .

JIyu cBeTa BBIXOAWUT U3 CTEKJAa B BO3AyX (cMm. pucyHok). Yro
IIPOMCXOAUT IIPM 9STOM Iepexofie C YacCTOTOH CBETOBOH BOJHBI
M CKOPOCTBIO €€ pacIpoCTpaHeHUA?

Oast xamgoil BeJIWUYWHBLI OIPEAEeSINTe COOTBETCTBYIOIIUII XapakxTep
M3MEHEeHUA:

1) yBeauumBaeTcs
2) yMeHbIIIaeTcs
3) He mM3MeHsAETCH

Sanumure B TabJUIly BHIOpaHHBIE UMD AJIA Ka)aoi pusudeckoil BeamyuHbl. Ludpsl
B OTBEeTE€ MOTYT IOBTOPATHCA.

YacToTa BOJIHBI CROpOCTb BOJIHBI

© 2022. 000 «HUsparenbcTBo «HanuoHambHOE 06pa3oBaHME»

Ronnpoaaﬂne, pacrnpocTpaHeHNe M MCHOJb30BaHHME B KOMMEDPUYECKHX HeIsaXx 6e3 MUCHBMEHHOr0 Da3pelleHus npanooﬁnanarenﬂ He JOoIyCKaeTcA



18 Er3. TMNOBLIE SK3AMEHALIMOHHBLIE BAPUAHTDbI

BapsyKkeHHAs 4YacTHIA MAaccoi m, HeCyIas IIO0JOKUTeTbHBINA sapan ¢, HBUIKETCA
HepPHeHAUKYJISPHO JUHUAM MHIYKIMM OJHOPOJHOTO MarHUTHOIO mojA B mo oxkpyskHOCTH
CO CKOpOCTBIO V. [leficTBMEM CHJIBI TAXKECTH IIpeHeOpeub.
VcTaHOBUTE COOTBETCTBHE MEKAY GU3NUECKUMMHM BeJIMYUHAMU U PopMyJiaMu, 110 KOTOPBIM
MX MOYKHO pacCUMTATh.
K xaskmoii Mo3unuy IepBoro CToJibna moabepuTe COOTBETCTBYIOIYIO IMIO3UIIUIO U3 BTOPOTO
cTOJIOIA ¥ 3amUIINTe B TAOIHIly BHIOpDaHHBIE HM(PHI 1I0J COOTBETCTBYIOIIMMU OyKBaMu.
OUSNYECKHUE BEJINYNHEI dPOPMYVYJIbI
A) paguyc OKPY»KHOCTH, IO KOTOPOM ABHUXKETCA YACTUILA 2nm

B) uacrtora ob6pallleHus YACTULBI IO OKPYYKHOCTH 1) 4B

2) Y
qgB
2nB
v
gB
2nm

3)

4)

OrBer:

Yepes ckoabko Jer u3 2-10'° amep paamoaxTmBHOrO mM3oTONA LE3UA '3fCs, MMEIOIIETo
nepuoy moaypacmaga T =26 jeT, HepaclIaBIIMMUCA OCTAHYTCA 2,5-10° anep usoromna?

Orser: aet (roza).

SIApo McHBITHIBaEeT o-pacnaj. Kak mpu sToM M3MeHSAIOTCA 3apsal Apa U YUCJIO HEUTPOHOB
B Anpe?
Ilinst KasKIoi BEJIMYUHBI ONPENeJINTe COOTBETCTBYIOIUN XapaKTep M3MEHEHUH:

1) yBenuumBaeTcs
2) yMeHbIIAeTcs
3) He M3MeHseTCA

SanumuTe B TabauIly BhIOpaHHBIE UMD AJA KakZoi (usndeckoi BeauduuHbl. [{udpsr
B OTBETE€ MOTYT HOBTOPATHCA.

3apsan aapa Yuciio HeHTPOHOB B Ape
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Ompenenutre CcujJay TOKa B JIAMIIOYKe
(cM. PpHCYHOK), e€cJIH IIOTPEHIHOCThH
MIPSIMOTO0 M3MEpPeHMsA CUJBI TOKa paBHA
IMOJIOBMHE IIEHBLI JIeJIEHUA aMIlepMeTpa.

DEIZSE

Orser: ( + ) A.

B 6nank omeemoe N 1 nepenecume monsko wucaa, He pa3denan ux npobenom
uau opyzum 3HAKOM.

YueHUKY HEOOXOAMMO Ha OILITE O0OHAPYKUTDH 3aBUCUMOCTD AAaBJIEHUS ra3a, HaXOAAIIEeTroCA
B 3aKpBITOM COCYZ€, OT MAacChl rasa. ¥ HEro uMeeTcs NATh Pa3INUYHBIX COCYIOB
¢ maHomerpamu. Cocyasl HaIOJHEHBI OJHUM M TeM JKe TIa3oM IIPA PasInYHbIX
TeMIeparype u o0béMe (cM. TabGIUILY).

Kakue deéa cocyna Heo6XOJUMO B3fATh YUEHHKY, UTOOBI IIPOBECTH HaHHOe HcciefoBaHue?

Ne cocyma 065ém, cm® TemmnepaTrypa rasa B cocyze, °C Macca rasa, r
1 150 50 10
2 200 50 15
3 150 20 15
4 200 30 20
5 200 50 10

3anuiunTe B OTBeTE€ HOMEpa BBHIOPAHHEBIX COCYHOB.

OTBeT: I:[:'

0 He 3a6ydvme nepenecmu 6ce oméemut 6 61ank omeéemos N 1 6 coomeéemcmeéuu
¢ uHcmpyKyuel no 6vinNONLHeHUl0 pabomut.

IIposepome, wmobwv. kKaxdvli omeem O6bLl 3ANUCAH 6 CMPOKe C HOMeEpPOM
coomeéemcmeyru,ezo 3a0anus.
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Er3. TMMOBLIE 9K3AMEHALIMOHHBIE BAPUAHTDI

Yacts 2

Mdna 3anucu omeemoé na 3adanus 24-30 ucnonwvsyime BJIAHEK
OTBETOB N: 2. 3anuwume chawana Homep 3adanus (24, 25 u m. d.),
a 3amem pewenue coomeemcmeyrouel 3adauu. OmeemoL 3anucviéaiime L€MKo
u pa3bopiueéo.

IIBa IepeBAHHBIX KOJIBITA IEeTCKUX

nupamMugok Ne 1 mw N 2, cmocobHBIX

0e3 TpeHHs CKOJb3UTH MO OCH, COeJUHUJIN

C OCHOBAaHMSAMHM BOTHUX IHUPAMHUIOK JABYyMS

OJMHAKOBLIMH JErKUMHU NPYRUHKAMHA

(cMm. pucyHoK). ITupamugry Ne 2 nmoMmecTuIn

B INPOYHBIA COCYyA C BOAOH, IIPUKPENUB

ocHoBaHuMe K ero naHy. O6e nupaMuiku [ |
moxkoaTca  oTHocuTenbHo ~ Bemuu. Kax ITmpammaxa Ne 1 Ilupamuzaka Ne 2
M3MEHUTCA IO CPABHEHHIO C 9THUM CJydYaeM

(YyBeJIMUYUTCA, YMEHBIIUTCSA HJIXA OCTAHETCSA IIPeKHel) [IJIMHA IPYXUH NUPAMHUIOK
Ne 1 u Ne 2 Bo BpeMa cBOOOJHOrO MaJieHus ¢ 0aJKOHA BHICOKOTO foMa? ConpoTUBIEHUEM
Bo3ayxa mnpeHebpeub. OTBeT MOACHUTE, yKasaB, Kakue (pu3nMUYeCKHe 3aKOHOMEDHOCTH
Bbl ncmoabp3oBaiu s 00BACHEHUS.

ITonnoe npasunvhoe peuenue Kaxdoi u3 3adaw 25-30 donxno codeprcambd
30KOHBL U (POPMYNbL, NPUMEHEHUE KOMOPbLX Heob6xo0umo u docmamoino 0ns
pewenus 3adavu, a4 MaKIe mamemamuyiecKue npeobpa3oéanHus, pacwLémovl
¢ UYucnenHbLM oméemom U npu Heob6xodumocmu PUCYHOK, NOACHAIOUUL
peuterue.

Ha pucyske m300pask€éH IIUKJIUYECKHUI IIPOIleCC, IIPOBEEH-

HBII ¢ UAeaJbLHBIM rasoM. Ilpu pacmiupeHuu Ha ydacTke 1-—2 p 1 2
rasz cosepmiaer pabory 1,2 x/)K. 3a IuUKJ ras mnoJaydaeT 3P,

OT HarpeBaTejJs KOJHUYECTBO TEIJIOTHI, paBHoe 3,3 KJIIX. 2p, '
Macca rasa mocroaunua. Omnpegeaute KIIJ nmukiaa. Por— :']' 3

0 V, 2V, 3V, 4V, 5V, V

Ba Bpema t = 8 c gerexTop moriomaer N = 18-10° ¢oroHOB majaioliero Ha HeTo
MOHOXpOMAaTHUYeCKoro csera. Iloriomaemas momiHocTs P = 9.10714 Br. KakoBa ajuHa
BOJIHBI IIaJaloIiero csera?

B Temnion30JMpOBaHHBIH COCY], B KOTOPOM HaxoguTcs 1 Kr sabjga npu temneparype —20 °C,
gaauiau 0,5 Kr Boasl mpu Temmeparype 5 °C. Omnpefenure mMaccy BOABI B COCyZie IIOCIe
yCTaHOBJIEHUSI TeEIlJIOBOrO paBHOBecudA. TeNIOEMKOCTBIO cOCyJa U IMOTePAMHU TeIlla
npeHebpeyb.
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Ha pucynxe mokasaHa cxeMa 9JeKTPHUYECKON Ilelw, K R,
cocrosamieii m3 wmcrounmka Toka c¢ IIC =24 B —.)‘v—<

U BHYTPEHHHM compoTubjeHueM r = 1 OM, IByX pe3HUCTOPOB «

c conporupienuamu R, = 8 Om u R, = 3 OM, KoH/ieHCaTOpa > r“ 3_ I
2JIeKTPOoEéMKOCThIO C = 2 MK®D U KaTyIIKHU ¢ UHAYKTUBHOCTBHIO

L = 12 mgI'u. B HauaJIbHOM COCTOSHUH KJIOY IJIUTEJbHOE

BpeMA 3aMKHYT. KakKoe KOJHMYECTBO TEIJIOTHI BBIJEIUTCH SEy

Ha pesucTope R, mocie pasmbiKaHuA Kiaoua K? AKTHBHBIM R,

COMPOTHUBJIEHNEM KATYIIKU IpeHeOpedb.

I'pys Ha NIpyXHuHe COBepIlaeT rapMOHHWYeCKHe KoJyieGaHus IePIeHIUKYJIIPHO IJIaBHOHU
ONITHYEeCKOil ocu coOuparommieil JMH3LI C ONTHYECKOM CHJIOH 5 AnTp (CM. DPHCYHOK).
C nmoMoIp0 9TOM JMH3EI HOJYYEHO YETKOe M300pakeHne rpys3a Ha 9KpaHe, HaXOAIleMCs
Ha paccroguuu 0,5 M oT aMH3BI. MaKcuMajJbHaA CKODOCTh M3obpakeHusa paBHa 1 m/c.
OnpefennuTe MaKCHMAaJIbHYI0 CKOPOCTH CAMOro Ipy3a, CUHTad TIpy3 MaTepHaJbHOU
TOYKOIA.

Ha ropM3oHTAJIbHOI IIOBEPXHOCTH HEMOABHI}KHO 3aKpemseHa abCONMIOTHO TIjajKas
noaycdepa paguycom R= 2,5 m. C eé BepxHe#l TOUKU U3 COCTOSHUS IMOKOA COCKAIb3bIBAET
MaJleHbKOe Tejo. B HEeKOoTOpo#l TOYKe TesJo OTphIBaeTcsi OT cepbl U JIETUT CBOOOLHO.
HaijimuTe CKOpOCThL TejJia B MOMEHT OTphiBa OT cdeprsl. ConpoTHBIEHHEM BO3AyXa
npeHeOpeub. O00CHYHTe IPUMEHUMOCTh HCIIOJIb3yeMbIX 3aKOHOB K PEIIeHHIO 3aJaydu.

IIposepvme, umob6v. kKaxdvii omeem 6bin 3anucan padom ¢ HOMepPOM
coomeemcmeyiou,ezo 3a0aHUA.
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