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Enunslii rocynapcersennslii 3x3amen no ®U3UKE

ITosicHeHHs1 K IGMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €IMHOI0 rOCyJapCTBEHHOI0 IK3aMeHa
2022 roga no ®U3UKE

IIpu oO3HAaKOMJIEHMH C J€MOHCTPALIMOHHBIM BApUAHTOM KOHTPOJIBHBIX
u3MepuTenbHbIXx MatepuanoB (KMM) exuHOTO rocynapcrseHHoro 3x3amena (EI'D)
2022 r. cinemxyer uUMeTh B BHIY, 4YTO 3aJaHMs, BKIIOYEHHBIE B HETO,
HE OTPa)KalOT BCEX D3JEMECHTOB COACPXKAHHSA, KOTOpbIC OYIyT IPOBEPATHCS
¢ mnomompto BapuantoB KM B 2022 r. IlonHbli @epedeHb 3IIEMEHTOB
COIEpXKaHUs, KOTOPBIE MOTYT KOHTPOJIMPOBATHECS HAa €IMHOM TOCYAapCTBEHHOM
sk3amene 2022 r., mnpuBen€H B KOAU(PHUKATOPE DIIEMEHTOB COJCPKAHHS
U TpeOOBaHMII K YPOBHIO TIOATOTOBKM BBIIYCKHHKOB 00Opa30BaTEIbHBIX
OpraHM3alui JUIsl TPOBEACHUS €IUHOTO TOCYyAapCTBEHHOTO sKk3aMeHa 2022 r. mo
¢dusuke.

B 1eMOHCTPALMOHHOM BapHaHTe MPEICTABIEHbl KOHKPETHbIE NPUMEPHI
3a]aHMii, He MCYEPNbIBAIOIIHE BCEr0 MHOro00pasHusi  BO3MOKHBIX
(opmyanpoBoK 3a1aHMil HAa KaKI0il MO3MIIMM BapHAHTA IK3aMeHAIIMOHHOM
padoThI.

HasHaueHne NEeMOHCTPAIIOHHOTO BapHaHTa 3aKIOYaeTCs B TOM, YTOOBI
JaTb BO3MOXKHOCTH JIOOOMY ydacTHUKY EI'D M mIMpOKO# 0OIIEeCTBEHHOCTH
COCTaBUThH MpEJACTaBIeHHE O cTpykType Oymymux KM, xommdecTBe 3amaHWi,
00 ux GopMe U YPOBHE CIIOKHOCTH.

B neMOHCTpalMOHHOM BapHaHTe INpeACTABJICHO ABAa NMpHUMepa 3aJaHMil Ha
no3unun 30 3K3amMeHauMOHHOHI pa0orbl. B peaJbHBIX BapHaHTax
IK3aMeHALMOHHOI PadoThl HA KAXKAYIO NMO3ULHIO OyAeT NMPeasIoKeHO TOJIbKO
0/THO 3a/1aHHe.

IIpuBenEHHBIE KPUTEPUU OICHKH BBITIONHEHUS 3aJaHUl C Pa3BEPHYTHIM
OTBETOM, BKIIIOYEHHBIE B JTOT BAapHaHT, JAlOT MPEACTABICHHE O TPEOOBAHUAX
K TIOJTHOTE ¥ MTPaBUIIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH CBEJCHUS TO3BOJIAT BBHIITYCKHIKAM BBIPAOOTATh CTPATETUIO TIOATOTOBKH
kK EID B 2022 1.
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ﬂeMOHCTpaHI/IOHHLIﬁ BapuaHT
KOHTPOJIbHBIX U3MEPUTECJIBbHBIX MAaTCPHUAJIOB
€/IMHOT0 FOCYAapCTBEHHOT 0 dk3aMeHa 2022 roga
no ®PU3BUKE

HHcTpyKIusi M0 BHINOJHEHHIO PaboThI

JInst BRINOJTHEHUS SK3aMEHAIMOHHOM paboThl 0 (U3MKE OTBOAMTCA 3 yaca
55 munyT (235 MuHyT). PaboTa cocToMT M3 ABYX YacTel, BKIIOYAIONINX B ceOs
30 3agaHui.

B zamanmax 3-5, 9-11, 14-16 u 20 oTBETOM SBISIETCSA LIEJIOE YUCIO HIIH
KOHEYHasl JecsaTuuHast 1poOb. OTBET 3amMIIMTE B TOJIE OTBETA B TEKCTE PabOTEHI,
a 3aTeM IIepeHECHTE IO INPUBEIEHHOMY HIDKe o0pasumy B OiaHk ortBera Ne 1.
EnuHuIbI n3MepeHus (GU3MYEeCKIX BEIUYUH IHCATh HE HYXKHO.

OtBer: -2,5 m/c?. - 2 /] 5

OtBetroM k 3amanusm 1, 2, 6-8, 12, 13, 17-19, 21, 23 saBusercs
nocneaoBaTebHOCTh UGp. OTBET 3amuIIMTE B MOJIE OTBETA B TEKCTE PabOTHI,
a3areM MepeHecUuTe M0 NPHUBEAEHHOMY HIDKE 00pasiy 0e3 mpoOenoB, 3aIsThIX
W IPyTUX JOTIOJHUTEIbHBIX CHMBOJIOB B OJIaHK OTBETOB Ne 1.
A|b
Ortser: 41 L| |

OTBeTOM K 3a7aHuIo0 22 ABISIOTCS ABa unciaa. OTBET 3alHUIINTE B IIOJIE

OTBETa B TEKCTE PabOTHI, a 3aTE€M MEPEHECHTE MO MPUBEAEHHOMY HHXE 00pasiry,
HE pa3aess yncaa npodeioM, B 61aHK 0TBETOB Ne 1.

OTBeT:114i02[H. |IL|012

OtBer Kk 3amanusM 24-30 Bkioyaer B ceOs MOApOOHOE OINMUCAaHHE BCETO
X0/la BBITIONHEHNs 3agaHus. B GmaHke oTBeToB Ne 2 ykaKuTe HOMEp 3alaHHA
U 3alUIINTE €ro MOJHOE PEIICHHUE.

IIpn BBIYMCIEHMSIX pa3pellaeTcs HCIOJIb30BaTh HEMPOrPaMMHUPYEMBbI
KaJbKyJISTOP.

Bce 6marku EI'D 3amonHAIOTCS IPKUMHU 9EPHBIME depHUIaMH. JlommyckaeTcst
HCIIOJIb30BaHME T'eJIEBON WM KAITMJUIIPHON PyUYKH.

ITpn BbIMOTHEHMM 3aJaHUN MOXKHO IIOMB30BATHCS UEPHOBUKOM. 3alHCH
B YCPHOBHKE, 2 TAK/KE B TEKCTe KOHTPOJIbLHBIX H3MEPHTEILHBIX MaTePHAJIOB
He YYUTBIBAIOTCSl IPU OLICHMBAHUHU Pa0OTHI.

bannel, momyueHHsle Bamm 3a BBIMOJHEHHBIE 3a/laHUS, CYMMHPYIOTCS.
IMocrapaifTech BBITONHUTH KaK MOXXHO OOJbINe 3aJaHMil W HaOpaTh HamOoubIIee
KOJINYECTBO OaJsIoB.

IMocne 3aBepuieHust pabOTHI MPOBEPHTE, YTOOBI OTBET Ha KaXkIoe 3aJaHue
B Omankax orBeToB Ne 1 1 Ne 2 GBI 3ammcaH 1o MPaBIUILHEIM HOMEPOM.

Kenaem ycnexa!
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Hmxe npuBeeHsI CIIpaBOYHBIC JaHHBIE, KOTOPBIE MOTYT ITOHaA00UThCS Bam
TIPH BEIITOJTHEHUH PaOOTEHL.

HeCﬂTl/l‘lHLle NMPUCTAaBKHU

Hawnmeno- | O0o3nave- | Muoxwurens | Hammeno- | O6o3nave- | MHOXHTENb
BaHHE HHE BaHHE HHE
rura r 10° CaHTH c 107
Mera M 10° MUJLIA M 10°
KHJIO K 10° MHUKpPO MK 10°
TeKTO r 10° HaHO H 10°
nenn I 107 UKO n 10712
Koncmanmut
YHCIIO T n=23,14
YCKOpEHHE CBOOOHOTO MaJleHNs Ha 3emiie g=10wm/c?

G=6,7-10" H-m/kr’

R = 8,31 Jlx/(monb-K)
k=1,3810"% Ix/K

Ny = 6-10% momp ™!
c=3-108 m/c

k=1 =9-10° H-w¥Kn?

4me,

rpaBUTAILIOHHAS TIOCTOSTHHAS
YHHBEpcalbHasl ra30Basi MOCTOSHHAS
nocrossHHas boibpiMana
MOCTOSIHHAsT ABOTaAPO

CKOpPOCTh CBETA B BaKyyMe

KO3(1)(1)I/IL[I/ICHT TMPOTNOPIHUOHAIIBHOCTU B 3aKOHE KyJ’IOHa

MOZYJIb 3apsifia SNEeKTPOHA
(371€eMeHTapHBIN 3JEKTPUYECKUH 3apsin)
nocrosiHHas Ilnanka

=1,6-10" Kn
h=6,6-10"* Ilx-c

CoomHnowenus mexcoy pa3nuiHblMu eOUHUYAMU

TeMIeparypa

0K=-273°C

aTOMHas ¢IHHUIa MaCChbl

| aToMHas eMHUIA MAaCChl 3KBUBAJICHTHA
1 3JIEKTPOHBOIBT

laem =1,66107 kr

931,5 MaB

15B=1,610" JIx

Macca wacmuy

3JIEKTPOHA 9,1-107'kr = 5,5-10 % a.e.m.

poTOHa 1,673-10> kr = 1,007 a.e.m.

HefiTpoHa 1,675-10*" kr = 1,008 a.e.m.

Ilnomnocms M0/ICOJIHEYHOT'0 Maciia 900 Kr/M°
BOJIBI 1000 xr/™m° AJTFOMUHHUS 2700 kr/m’
npeBecuHbl (cocHa) 400 Kkr/m’ xKenesa 7800 kr/m’
KepocHHa 800 kr/m’ pTyTH 13 600 kr/m’
Yoenvnan mennoémrkocmeo

Bomel  4,2-10°  Jhx/(kr-K) amomunua 900  JIx/(xr-K)
maa  2,1-10°  Tx/(kr-K) MeJH 380 JIx/(xr-K)
xKenesa 460  JTx/(xr-K) qyTyHa 500 JIx/(xr-K)
CBUHIIA 130 JIx/(xr-K)

©
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Yoenvnan mennoma
napooOpa3oBaHMs BOJIBI
IJIABJICHUS CBHUHIIA
[LIABJICHUS JIbJIA

2,3-10° Jik/kr
2,5-10* Jik/kr
3,3-10° JIx/kr

nasnenne — 10° [1a, temmeparypa — 0 °C

Hopmanwnoie ycnosusn:
Monapnas macca
azora 28107
aprosa 40-10°7
BOJIOpOAA 2107
BO3yXa 29-107
BOJIBI 18-107

KI/MOJIb
KI/MOJb
KI/MOJTb
KI/MOJIb
KI/MOJIb

renust

KHCIIOpoJa

JIUTHSI

HEOHa
YTJIEKUCIIOTO Ta3a

4107
321073
6107
20-1073
44107

KI/MOJIb
KI/MOJIb
KI/MOJTb
KI/MOJIb
KI/MOJIb
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Yacts 1

Omeemamu Kk 3adanuam 1-23 aenawomca 4ucio uiu nOCieE008amenbHOCHb
yugp. Omeem 3anuwiume 6 noje omeema 6 mexkcme padomvl, a 3amem
nepenecume 6 b/JIAHK OTBETOB Ne 1 cnpasa om  Homepa
coomeemcmayouezo 3a0anus, Ha4uHasn ¢ nepeoil kKiemouku. Kasxcowii cumeon
nuwiume 6 omoeIbHOI Ki1enouKe 6 COOmeemcmeuu ¢ nPUeOEHHLIMU 6 OaHKe
oopazyamu. EOunuysl usmepenusn puuueckux enuyun RUCaAmy He HyHCHO.

BriGepure Bce BepHBIC YTBEPXKICHHS O (HU3WYCCKUX SBICHHUAX, BETHIMHAX
¥ 3aKOHOMEPHOCTSIX. 3aluIIuTe UQPHI, O KOTOPEIMU OHH YKa3aHHI.

1) TloreHumanbHas YHEPTHsl Tea 3aBUCUT OT €r0 MacChl M CKOPOCTU JBIKEHHS
Tena.

2) XaoTuueckoe TEIUIOBOE JABMXKEHUE 4YacTUll Tesla IpeKpaiiaercs Mpu
JOCTIKEHUU TEPMOTUHAMUYECKOTO PaBHOBECHSI.

3) B pactBopax wWiM pacijiaBaX AJIGKTPOJIMTOB  DJIEKTPUUECKUH  TOK
IpeACTaBIsIeT COO0HM yNopsAAoUYeHHOE IBMKEHHE MOHOB, IPOUCXOsIIEe Ha
(hOHE HX TETIOBOTO XaO0THYECKOTO JBIKEHNSI.

4) Tlpu mpenoMIICHUH JJIEKTPOMAarHUTHBIX BOJH Ha TPaHMIE JBYX Cpei JUIMHA
BOJIHBI OCTA&TCsl HEM3MEHHOM BETMUNHOM.

5) B mnporecce mo3uTpoHHOr0 OeTa-pacmaga MPOUCXOIUT BBHIOpACHIBAHUE W3

Apa IO3UTPOHA, BO3HUKIIErO H3-33 CAMOIIPOM3BOJIBHOIO IPEBpAILECHUS
MPOTOHA B HEUTPOH.

OTBeT:

,Z[aHBI CJICAYIOIHNEC 3aBUCUMOCTH BCIINYUH!

A) 3aBHCHMOCTb MOJYJISI UMITYJIbCAa PABHOMEPHO JBMIKYIIETOCs Tejla OT BPEMEHH;

B) 3aBucmMOCTh fmaBIeHHMS HACANBHOTO Ta3a OT ero o0wséMa 1IpH
H30TEPMHUIECKOM IIpOIecce;

B) 3aBucumocTh 3HEprUn HOTOHA OT €r0 YaCTOTHI.

VYCTaHOBHTE COOTBETCTBHE MEXTY ITUMH 3aBHCHUMOCTSMH M BHJIAMHU T'paHKOB,
o0o3HaueHHBIX Lubpamu 1-5. Jlns kaxngou 3aBucuMoctn A-B monbepute
COOTBETCTBYIONIMI BUA Trpadlika W 3aIUIINTE B TAOIHIy BEIOpAaHHBIC IU(PHI MOX
COOTBETCTBYIONIMMH OyKBaMu. L{H(pPEI B OTBETE MOTYT ITOBTOPSATHCS.

©) &)
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K cucreme m3 kybmka maccoit M =1 kr k o 7
M IByX TPYXKHH TPUIOXKEHA IOCTOSHHAS 7 M
ropusoHTanbHas cuna [ BenuuuHoit 9 H 7 7 7 Z

(cM. pucyHOK). Mex 1y KyOMKOM U TOPU3OHTAIbHON onopoit TpeHus HeT. CucteMa
nokontcsa. JKéctkocte mepBoit mpyxwuHB A =300 H/M. XKécTkocTe BTOpOH
npyxuHsl k, = 600 H/M. KakoBo yummHeHue epBoi pyKUHbI?

Orger: CM.
[To rmagkoil TOPU3OHTAIBHOM IUIOCKOCTH JABHIKYTCS v
BJIOJb OCe X M y JBe IIAHObl ¢ MMITyJbCaMHu IO ;
MOZYJIIO p; =2 KI*M/C U p, = 3,5 Kr-M/C (CM. PUCYHOK). 7 :
o 1 H
IMocme mx coymapeHWs BTopas Imaiba IPOJOIDKAET O—:-- et -
JIBUTATHCS TI0 OCH Y B MPEIKHEM HampaBiieHHd. MoayIb . X
UMIyJbca TIEPBOM IIAHOBI cpasy 1mocie ynaapa P>

! o o
p, =2,5 kr-m/c. Haligure MOmylIb MMIyIbCa BTOPOH

maiiosl cpazy mocie yuapa.

OrtBerT: Kr-Mm/c.

Ha pbruar pelcTByoT nBe cuibl. MOMEHT IEpBOH CUIIBI OTHOCUTEIBHO OCH
BpalieHus poraara paseH 50 H-m. KakoBa BennuuHa BTOpoi cuibl, eciau €€ mieduo
OTHOCHUTENFHO JTOW e ocu paBHO 0,5M © pblYar mpu STOM HaXOIUTCS
B paBHOBeCHH?

OTBeT: H.

© 2022 denepanbHast ciryx0a o Hag30py B cepe 00pa3oBaHUs U HAYKH
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B uneprmansHON cucteme oTcuéra Baosib ocu Ox IBUXKETCS Tesno maccoil 20 Kr.
Ha pucynke npuBenéH rpapuk 3aBUCHMOCTH IPOEKIHU CKOPOCTH v, 3TOrO Tena

OT BPEMCHHU 1.

U, M/c A

4

|/
/

~N

-

0 10 20 30 40 50 60 70 80 90 100 ¢c

W3 mnpuBen€HHOTO HIDKE CIIMCKa BBIOGPUTE BCE BEPHBIC YTBEPXKICHUS,
OMHCHIBAIOINE JAaHHOE NBMXKEHHE Tena. 3amuIuuTe HUQPBI, TOA KOTOPBIMH OHH
YKa3aHbl.

1) Kunmetnueckas sHeprus Tena B HPOMEXyTKe BpemeHn oT 60 mo 70 ¢
YMEHbIIWIACH B 4 pasa.

2) 3a npomexyTok BpemeHu ot 0 10 30 ¢ Teno nepemectunocs Ha 20 M.

3) B momenT Bpemenn ¢ = 40 ¢ paBHOAEHCTBYIOIAsA CHJI, ACHCTBYIOIIUX HA TEJO,
pasHa 0.

4) Monynp yckopeHusi Tena B IpoMekyTke Bpemenu oT 0 go 30 ¢ B 2 pasa
GorbIie MOl yCKOPEHUS Tella B MpoMexxyTke BpeMernu ot 70 mo 100 c.

5) B mpomexyrtke Bpemenn or 70 no 100 ¢ mmIynbc Tena yMEHBIIMJICA Ha
60 xr-m/c.

OTBeT:
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Ha moBepxHOCTH BOIBI IUIaBae€T MPSIMOYTONBHBIH OpYyCOK W3 JIPEBECHHBI
mioTHOCThI0 400 Kr/M’. Bpycok 3aMeHWIM Ha APYroil OPyCOK TOH e MacChl
Y C TOM e TUIOIabI0 OCHOBaHUS, HO U3 JIPEBECHHBI TUIOTHOCTHIO 600 kr/nve. Kak
IpU 3TOM HM3MEHWINCHh TIIyOWHa TOTpyKeHHs OpycKa M JeHCTBYIOLIas Ha HETO
cuina Apxumena?

J71st Ka)kaoi BENMUYUHBI OIPEIEIUTE COOTBETCTBYIOIIMM XapakTep U3MEHEHUS:

1) yBemnuuiach
2) yMeHbIIUIACh
3) He u3MEeHUIach

3anumute B TaOMUIly BbIOpaHHbIC HMUMPBI I KaxJA0H (U3NUECKON BEIUYHHEI.
[{udpsl B 0OTBETE MOTYT MOBTOPSITHCS.

I'my6uHna norpyxeHust Cuna Apxumena
Opycka

OnuH KOHel TErKoi MPYKUHBI XKECTKOCTBIO k MPHUKPEIUIEH K OpYyCcKy, a OpyroH
3aKpeIUIEH HEMOMABIDKHO. Bpycok ckomb3uT BHois ocu Ox MO TOPU3OHTAIBHOM
HaIpaBiIAIoIel Tak, YTO KOOPJMHATAa €ro HEHTPa M3MEHSETCS CO BPEMEHEM IO
3aKkoHy Xx(t) = Asin ®t.

VYcranosure COOTBETCTBHUE MEXIy (buznueckuMu BEITMYNHAMH,
XapaKTepH3YIOIIMH JIBIDKCHHE Opycka, W (OPMyJIaMH, BBIPKAIONMMH WX
3aBUCHMOCTB OT BPEMEHH.

K kaxJ0#f MO3ULMK MEpBOTO CTOIOLA MOAOEPUTE COOTBETCTBYIOLLYIO IO3HIHIO
W3 BTOPOTO CTONONA W 3alNWIIMTe B TAONHIy BHIOpaHHBIE IU(PEl TOX
COOTBETCTBYIOIIMMH OYKBaMH.

OU3NYECKHME BEJIMYMHbBI DOOPMVJIbI
A) xunetndeckas sHeprus Opycka E () 1) —kAsin ot
b) mpoexuus a (t) yckopenus 6pycka 2) _2 cos® ot
2

3) —Aw’sinot
2

4) ——sin’ ot
2

OTBeT:
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IIpu yBenmmuernu abcomoTHOH Temmneparypsl Ha 600 K cpenmss kuHeTHUecKas
SHEprusl TEIUIOBOIO JBIDKEHMS MOJEKYJ Ienus yBenuumiach B 4 pasa. Kakxosa
HavaJbHas TeMIeparypa reaus?

OrtBeT: K.

Ha pucyHke nokaszaH HUKJINYECKUH IpoLECC U3MEHEHUS  p
COCTOSIHMST 1 MOJIb OJJHOATOMHOI'O HJ€ajabHOro rasa. Ha
KaKOM yYacTKe IMKJIa U3MEHEHHE BHYTPEHHEH SHEpruu
ra3a paBHO IOJIy4€HHOMY Ia30M KOJHUYECTBY TEIUIOTHI?

OTtBeT: Ha y4acTKe 0 T

Ha pucynke nokasaH rpapuk H3MEHEHUS
TEMIIEPaTyphl BEIIECTBA, HAXOISIIErocs
B 3aKpPBITOM COCY/IE, 10 MEpE TMOTJIOMEHHS
MM  KOJIMYECTBA  TEIUIOTHI. Macca
BeniectBa paBHa 0,5 kr. IlepBoHauanbHO
BEIIECTBO OBIIO B JKHIKOM COCTOSHHH.
Kakosa yAenbHas TEILIOTa
napooOpa3oBaHus BellecTBa?

Ortger: kJIK/KT.

Cocyn pa3menéH Ha ABe paBHBIE IO OOBEMY YacTH IMOPHUCTOH HETOIBIDKHOM
neperopogkoi. Ileperoposka MOXET IpONYCKAaTh AaTOMbl IelMs U SIBISETCA
HEMIPOHMIIAEMOH JIJIsl aTOMOB aproHa. BHauase B J1IeBOIl yacTH cocyJa COAEPKHUTCS
8 r remus, a B mpaBod — 1 monb aproHa. Temmeparypa ra3oB OJMHaKoOBa
1 ocTaéTcs TOCTOSHHOM. BrIOepuTe Bce BEepHBIE YTBEPXKICHHUS, OIMCHIBAIOIINE
COCTOSIHHE Ta30B MOCJE YCTaHOBICHUS paBHOBECHS B cucTeMe. 3amuIuTe udpsl,
1O KOTOPBIMH OHU YKa3aHBI.
1) BHyTpeHHss 3Heprus renus B cocyzae Ooubllie, YeM BHYTPEHHSS SHEPIus
aproHa.
2) KonueHnTpanys renus u aprosa B IpaBoi 4acTH COCyla OJTMHAKOBA.
3) B mpaBoit uacTu cocyna o0Imee 4MCI0 MOJIEKYII Fa30B B 2 pa3a MEHbIIE, YeM
B JIEBOM 4acTH.
4) BuyTpeHHss 2Heprus rejiis B COCyJI€ B KOHEUHOM COCTOSHUM OOJIbIle, YeM
B Ha4alIbHOM.
5) JlaBnenue B 00eMX 4acTAX COCY/la OAUHAKOBO.

OrtBeT:
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TemmoBas MammHa pabotaer mo muxiay Kapro. Temmeparypy XonoguiabHUKA
TEIUIOBOII MAaIllMHBI IOBBICHIM, OCTaBUB TEMIIEpATypy HarpeBaTeis IpexHEH.
KonuyecTBo TEmIOTH, MOMY4E€HHOE TIa30M OT Harpeparels 3a IMKI,
He n3MeHmIoch. Kak m3mernmuce mpu 3tom KIIJ[ TemnoBoit mMammHbl B paboTa
rasa 3a IUKiI?

JInst KaxKol BeTMUUHBI ONPeNIEeNIUTe COOTBETCTBYIOIIUH XapaKTep H3MEHEHHs:

1) yBennummnace
2) yMeHbIIUJIACh
3) He U3MEHUIach

3anumure B TaOnuily BeIOpaHHbIC HUGPBI IS KaXI0W (PU3MUECKON BEIWYHHBIL.
[{udpsl B 0OTBETE MOTYT MOBTOPSITHCS.

KIIJI TemoBoit Pab6ota raza
MalIiHbI 32 [HUKJI

JIBa OOMHAKOBBIX TOYEYHBIX 3apsiAa, MOAYJIb KOTOPBIX |q|:2~10’8 K,

PAcHoNIOkKEHBI B BAKYyMe Ha PacCTOSIHUH 3 M ApYT oT Apyra. Ompeaenute MOayib
CHUJIBL, C KOTOPOM IEpPBBIH 3apsaj AEUCTBYET HA BTOPOU.

OrtBeT: MKH.

Ha pucyHKe TpHWBeleHa 3aBHCUMOCTH CHIBI 1, M

TOKa OT BPEMEHM TIIpU  CBOOOJHBIX ST/
ANIEKTPOMATHUTHBIX KOJIEOaHUIX B !
uieabHOM KoJiebaTensHOM KoHType. Kakmm 0 1: 3
CTaHET NEePHOJ] CBOOOIHBIX KONCOaHMI CHITBI s \/
TOKa B 3TOM KOHTYpE, €CIM KaTyLIKy B HEM

3aMEHUTD Ha JIpyTYI0, HHIYKTHBHOCTH KOTOPOH B 4 pa3a Oompmie?

Dn4----
o

t, MKC

OTBeT: MKC.

Ha pucynke mokasaH Xoj IBYX JIydell OT TOUE€YHOrO0 HMCTOYHMKA CBeTa 4 uepes
TOHKYIO JIUH3Y.

T
A > A 30 em—H
\\ < =
IR O T S O S T _.__-_xx_.____-_
BN
- 3
\ 4

KakoBo ¢okycHoe paccTosiHUE 3TO# JTUH3BI?

OTBeT: CM.
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DnexTpudeckas 1elb COCTOUT U3 aJlFOMUHUEBOTO NMpoBoAHUKa AB, moaBemeHHOrO
Ha TOHKMX MEIHBIX MPOBOJIOYKAX U IMOJAKIIOYEHHOTO K UCTOYHUKY MOCTOSHHOIO
HampsOKEHWsl 4Yepe3 peocTaT Tak, Kak IoKazaHo Ha pucyHke. CnpaBa ot
MIPOBO/IHMKA HAaXOJUTCS CEBEPHBIIl MOJIOC IOCTOSHHOro MarHuTa. lloi3yHok
peocraTa MIaBHO IepeMEIAIOT 61PABO.

-
> +

5
A N S’

W3 mnpuBenéHHOro HMXKE CHHMCKAa BBIOEPUTE BCE BEpHBIE YTBEPXKACHHS,

OIUCHIBAIOIYE 3TOT MIPOLECC. 3aUIIHTe I (PHI, TTOX KOTOPEIMHI OHHU yKa3aHBI.

1) ConporuBieHne peocTaTa YBETMIMBAETCS.

2) JluHMH UWHIYKUMM MAarHUTHOTO IIONA, CO3JaHHOTO MAarHUTOM, BOJH3H
npoBoJHKUKa AB HanpaBiieHbI BIEBO.

3) Cwuna Amnepa, neiicTByromas Ha TpoBoAHUK AD, yBenn4nBaercs.

4) Cunel HaTSHKEHHMA IIPOBOJIOYEK, HA KOTOPBIX IOJBEIIEH NPOBOJHUK AD,
YBEJIMUHBAIOTCSL.

5) Cwuna Toka, DPOTEKAOLIETO 110 NpoBOAHKKY Ab, yBennuuBaercs.

OrtBeT:

Yactuua maccoit m, Hecyllas 3apsj g, ABHXKETCS B OXHOPOAHOM MarHUTHOM II0JIe
C MHAYKIMEH B 1o OKpPYKHOCTH paguycoM R co CKOpOCTbiO V. UTO Ipou3oUaeT
C paarycoM OpOHTHI U IEPHOIOM O0paIIeH s YaCTUIIBI TPH YMEHBIICHUH CKOPOCTH
e¢ nBIKeHus?

Jlis Ka>K0M BEMYHMHBI ONIPENEIIUTE COOTBETCTBYIOIUM XapaKTep U3MEHEHUS:

1) yBemuuutcs
2) YMEHBUIUTCS
3) He U3MEHHTCS

3anumuTe B TabIUIy BeIOpaHHBIE MUGPHI T Kaxkaoro oreera. Lludpsr B oTBeTE
MOTYT TIOBTOPSITECSL.

Pa}myc Op6I/ITI)I HaCTUIbI Hepnoz[ O6paIlIeHI/I$[ HaCTHUIbI
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Hccnenyercst snekTpuyeckas Iienb, coOpaHHas MO CXeMe, 0
MIPEJICTaBIEHHON Ha PUCYHKE.

Onpenenute HOPMyIbl, KOTOPbIE MOXXHO HCIOJIB30BAThH IS e
pacuéToB IMOKa3aHUW ammepMeTpa W BoJbTMeTpa. CuMTaTh

WU3MEpUTETbHbIE TPUOOPHI HJCAbHBIMH, a COTPOTUBIICHHE R
peocraTa MoJIHOCTbIO BBEIEHHBIM B IICTIb.

K kax10#i mo3uiimy nepBoro crosora noadepuTe COOTBETCTBYOIILYIO [
MO3WIMI0 W3 BTOPOTO CTOJIONA ¥ 3alUIINTe B TaOIHILy R,
BBIOpaHHBIC I PEI O/ COOTBETCTBYIOIINMHI OyKBaMH.
INIOKA3AHIS ITPUBOPOB DOOPMVJIbI
A) TOKa3aHUsA aMIepMeTpa E(R+R))
b) Hoka3aHHs BOJLTMETpA 1) R+R +r
p
2) ER+R,-1)
&
3 R4R +7
£
9 R+ R +r
AlB
OtBer:

Ilepuon mnosypacnasga OJHOrO M3 M30TONOB Hoga cocTaBiseT &8 CYTOK.
[MepBonavansHO B 00pasue conepxanoch 0,1 Monb 3T0ro n3zorona. CKOJIBKO MOJb
JTAHHOT'O U30TOTIa OCTaHETCsl B 00pasie uepe3 16 cyTok?

OTBeT: MOJIb.
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MoHoXpoMaTUUeCKUH CBET ¢ 3Heprueil (oToHOB Ey MamaeT Ha MOBEPXHOCTH
MeTayna, BBI3BIBasS (orodddexr. 3ammparomee HaUpsDKCHHE, ITPH  KOTOPOM
(hOTOTOK MpeKpaIaeTcs, B 3TOM ciaydae paBHO Usyy.

Kak M3MEHSATCS MOIyJIb 3alMMPAOMICTO HANPSKCHHS! Uy, W MIHHA BOIHBI Ay,
COOTBETCTBYIOIAs «KpacHO# rpanuie» (poTodddekra, eciii dHEpPrusi maJaroInux
¢doToHOB Ey, yMeHbIIUTCA, HO poT03(dEKT HE NpeKpaTUTCs?

Jst Kayknoit BEeIMYMHBI ONIPEIEIINTE COOTBETCTBYIOIIMI XapaKkTep U3MEHEHHUS:

1) yBenuuutcs

2) yMEHbBIIUTCA

3) He U3MEHHUTCS
3anumute B TaOMUIYy BhIOpaHHbIC HUMPBI I KaXA0H (U3NUIECKOH BEITUYHHEI.
Ludpet B 0TBETE MOTYT ITOBTOPSITHCSL.

Moy b 3anuparoiero JUTHHA BOJHBI A, COOTBETCTBYOLIAS
HanpspkeHUs Usyy «KxpacHoil rpanuLe» GporodpdexTa

Onpenenure CHIy TOKa B JIAMIIOYKE
(CcM. pUCYHOK), €CIIM TMOTPEIIHOCTh
OpSIMOTO  M3MEPCHUSI CHIIBI  TOKA
paBHa IICHE JISJICHHS aMITepMETpa.

Ortser: ( + ) A.

B 6nank omeemoe Ne 1 nepenecume moJpKo uucia, ne pazoenas ux npoodenom
uau opy2um 3HaKoM.
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Jns mpoBexeHus sabopaTopHOW pabOTBI MO OOHAPYKCHUIO 3aBHCHMOCTH
CONPOTHBIICHUS! TPOBOAHMKA OT €ro JAWaMeTpa YYeHHWKY BBIJATU IISThH
MIPOBOJJHUKOB, H3TOTOBJIICHHBIX M3 pa3HBIX MAaTEePHAIOB, Pa3THYHBIX JUTHHBI
u guametpa (cM. Tabmuny). Kakue paBa mnpoBOIHMKA M3 IIPEIJIONKEHHBIX
HEOOXOIMMO B3SITh YUYEHUKY, YTOOBI IPOBECTH JAHHOE HCCIEIOBaHHE?

Ne JlnvHa npoBoHMKA Muamerp Marepuain
MTPOBOTHAKA MIPOBOJTHHKA
1 10 m 1,0 MM MeJb
2 10 m 0,5 Mmm MeIb
3 20 m 1,0 mm Mellb
4 SMm 1,0 MM AJTIOMHHHAN
5 10 m 0,5 MM ATIOMUHUAN

B otBeTe 3anumuTe HOMCEpa BBI6paHHI)IX MIPOBOAHUKOB.

OrtBeT:

He 3a06yobme nepenecmu e6ce omeemwl 6 Onank omeemos Nel
6 COOmeenmcmeuu ¢ UHCMPYKyueil no 8blNOJIHEHUI0 PAdombl.

IIposepome, umoodwl Kax)3cowlii omeem Obll 3ANUCAH 6 CHIPOKE C HOMEPOM
COOMeEemcmeyIou|e20 3a0anus.
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Yacts 2

DOU3UKA, 11 knacc.

16 /41

Jna 3anucu omeemos na 3adanusn 24-30 ucnonvsyiiome bJIAHK OTBETOB N 2.
3anuwiume cnavana nomep 3aoanua (24, 25 u m. 0.), a 3amem peuwienue
coomeemcmeyioujenl 3a0auu. Omeemul 3anucvléaiime 4émKo u pazdéopuueo.

IMapamnensHO KaTymike HHAYKTUBHOCTH L € MalbiM
aKTUBHBIM  COTNPOTHBIICHHMEM  BKIIOYEHa  JiamIia
HaKaJIMBaHUA (CM. pHUC. a). SIpKOCTh CBEYEHHS JIaMIIBI
OpsSMO  TPONOPLUHOHANBHA HANPsDKCHUIO Ha  Heil.
Ha puc. 6 mnpencraBier TpaduK 3aBUCHMOCTH CHIIBI
TOKa / B KaTyIIKe OT BpeMeHH f. Omupasch Ha 3aKOHBI
¢usuky, wu3zo0pasuTe rpaduK 3aBHUCHUMOCTH SPKOCTH
CBEUCHUS JIaMITBI OT BpeMeHHU. OOBACHHUTE IOCTPOCHHE
rpaduka, yka3aB SBICHHI W 3aKOHOMEPHOCTH, KOTOPBIC
BEI IpH 3TOM HCHOJIB30BAH.

Spkocth

®

L
Y YN
Puc. a
'y
0 t t
Puc. 6

Ilonnoe npasunvnoe pewenue Kaxcoou u3 zaoau 25-30 oonxicno cooeprcamp
3aKOHBL U (hopMYIIbl, NPUMEHEHUe KOMOPbIX HEOOX00UMO U 0OCHAMOYHO 0711
pewienus 3a0auu, a mMaKdHce MAmMeMamuuecKkue npeodpazoéanus, pacuémol

C YUCICHHBIM OMGEHOM U NPU HEO0XO0OUMOCMU DPUCYHOK, NOACHAIOWUIL

pewenue.

I'py3 maccoit M =75 xr MeIIeHHO OJHUMAIOT ‘F
L

C TIOMOIIBIO pblYara, MpUIOKUB BEPTHKAILHYIO
cuny F (cM. puCyHOK). Peruar, caenaHHblid U3
OJIHOPOJIHOTO ~ CTEpkHs Maccod m =10 kr
uumHOW L =4 M, WIapHUPHO 3aKperUieH.
Onpexenure  MOAYNIb  CHIIBI F, ecm
paccTossHEEe b OT OCH INapHUpPAa JO TOYKHU
nmoxseca rpyza paBuHo 1,6 m. Cuutarb, 4TO
TpEeHHUE B MIAPHUPE OTCYTCTBYET.
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B omeite mo wm3yuenmo  orodddexra  HOTOIIEKTPOHBI  TOPMO3SITCS
SNEKTPUYEeCKUM ToseM. Ilpum 3ToM W3MepseTcs 3ammparomiee HampspKeHHe.
B Tabnuue npencraBieHbl pe3yibTaThl HCCICJOBAHHMS 3aBHCHMOCTH  MOJYJIS
3aMUparoIero HanpsokeHus U OT IIMHBI BOJIHBI A [Ia/IAf0IIEr0 CBeTa.

Moayns 3anupatomero Hanpsokenus U, B 0,4 0,6

JlnvHa BOJHEI CBETA A, HM 546 491

Uemy paBHa nocrosHHas [lnanka no pesynbraTaM 3TOro SKCepuMeHTa’?

B xomuare pasmepamu 4x5%3 M, B KOTOpoW Bo3myXx umeer temmeparypy 10 °C
U OTHOCHTENbHYI0O BIaXHOCTh 30%, BKIIOUMIM YBIQKHUTEIb BO3OyXa
npon3BoauTenbHOCTRIO 0,2 11/4. UeMy cTaHeT paBHa OTHOCHTEIbHAs BIAXKHOCTb
BO3IyXa B KoMHare depe3 1,5 4? JlapieHHe HACBHIIICHHOTO BOJSHOTO Tapa IIpH
temneparype 10 °C paBuo 1,23 kIla. KomHaty cuuTath repMETHUHBIM COCY/IOM.

Kongencarop C,=1 Mk® 3apskeH [0 HanpsHKEHHs K

U=300 B u BKIIOYEH B IOCIIEIOBATENBbHYIO LENb M3 C, C,
pesuctopa R=300 OwmM, He3apsKEHHOTO KOHJEHCATOpa

C,=2 mk® u pazomkHyTOoro kmoda K (cM. pHCYHOK). —r—:J
Kakoe KOJMYECTBO TEIUIOTHI BBIACIUTCA B LEHH IOCIC R
3aMBIKaHU KITI0Ya, ITOKa TOK B IETIH HE TIPEKPaTHTCs?

JIBa TOYEUHBIX UCTOYHMKA CBETA HAXOMSATCS HA TJIABHOW ONTUYECKOW OCH TOHKOM
coOuparomieii TMH3bI Ha paccTtosHud L = 1 M apyr ot apyra. JIuH3a Haxomurtcs
Mex1y HUMH. PaccTosHume OT JHMH3BI OO OAHOIO M3 HCTOYHMKOB X = 20 cMm.
N300paxeHns: 00OMX WCTOYHUKOB MONYYWINCh B OJHOW Touke. Haitmute
ONTHYECKYI0 CHIIy JHUH3BL. [locTpoiiTe Ha OTHEeNBHBIX PHCYHKAaX H300paskeHHs
JIByX UCTOYHHMKOB B JIMH3€, yKa3aB X0/ JIy4eH.

CHapsin Maccoit 4 kr, jersimuii co ckopocthio 400 M/c, pa3pbiBaeTcsi Ha JBE
paBHbIE 4acTH, OJHA W3 KOTOPHIX JIETUT B HAIIPaBIEHUU JABHXKEHUS CHapsla,
apyras — B IIPOTUBOIOJNOXKHYIO CTOPOHY. B MOMEHT paspelBa CyMMapHas
KUHETUYECKas SJHEPrHusl OCKOJIKOB yBenuuusaercs Ha 0,5 M/Ix. Halinure ckopocTs
OCKOJIKA, JIETAIIEro II0 HAIpaBICHUIO IBIDKEHHs cHapsaa. ConpoTUBIEHHEM
BO3/yXa MpeHeOpeyb.

Kaxkwne 3axoHbI BeI ncrions3oBanu st onmucaHus pa3peia cHapsina? O6ocHy#Te nx
IIPUMEHUMOCTb K JAHHOMY CIIy4alo.
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NJIN

Cucrema r1py3oB M, m; u my,
MOKa3aHHas Ha pPHCYHKE, MIBIDKETCS
U3 cocTosHMs TIOKos. IloBepXHOCTBH
CTOJa  TOPHU3OHTAIbHAs  IJIajKas.
Koadduruent tpeHust Mexxay rpy3amu

DOU3UKA, 11 knacc.

M m pn=02. TIpysst M u m
CBSI3aHBI NErKou HEPaCTSHKUMOMN
HUTBIO, KOTOpasi CKOJNB3HUT IO OJOKY
06e3  tpenws. Ilyctb M= 1,2 kr,
m; = m, = m. IIpu Kakux 3HAYCHUAX M
rpy3sl M W m; IBWXKYyTCS KakK OJHO
nenoe?

18 /41

Kakue 3akoHb! Bl HCHONB30Banu Ui ONMUCAHUS ABMXKEHUS CHCTEMBI I'Py30B?
ObocHyiiTe HWX TPUMEHHMOCTh K IaHHOMYy ciydaro. Cpemaifite pHCYyHOK

C YKa3aHHUEM CHJI, HCﬁCTByIOIHHX Ha T¢CJ1a.

HOMepom 3a0anusi.

IIposepvme, umobvl Kadxcovlii omeem Obl1 3ANUCAH PAOOM C RPAGUTLHBIM
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Cucrema olleHHBAHHA YK3aMeHALMOHHOI padoThl 0 pusuke

3apanusg 1-23

[IpaBuiibHBIE OTBETHI HA Kax0€ U3 3aaanuii 3-5, 9—11, 14-16, 20, 22 u 23
onieHuBaOTCsA 1 OayioM. DTH 3aJaHusl CYMTAIOTCS BBIMOJIHEHHBIMH BEPHO, €CIIU
MPaBUIIEHO YKa3aHBI TPeOyeMOoe YHCIIO WK ABA YHCIA.

OtBeThl Ha Kaxcaoe w3 3amanmid 7, 8, 13, 18, 19 u 21 oueHuBaroTcs 2
OaylamMM, €CliM BEPHO YKa3aHbl 00a 3jieMeHTa OTBeTa; | Oaiiom, eciii JomylieHa
ommOKa B yKa3aHUH OJHOTO U3 DIIEMEHTOB 0TBeTa; 0 0ayuIoB, €Cliu JOMYIIEHBI ABE
OMMOKK WM OTBET OTCYTCTBYeT. Eciu ykaszaHo Ooliee JBYX JJIEMEHTOB (B TOM
4HClie, BO3MOXKHO, U TIPaBUJIbHBIE), TO cTaBUTCs () GayioB.

OTBeT Ha 3ajaHHE 2 OIEHHWBAeTCsS 2 Oalnamy, ecid BEpHO YKa3aHBI TPU
JJIeMeHTa OTBeTa; | OaiioM, eclii JOomylleHa OmHOKa B YKa3aHWUH OJHOTO W3
3JIEMEHTOB OTBeTa, W ( Oa/ioB, eciM JOMYIIEHO JABE OIIMOKHM WU OTBET
orcytcTByeT. Ecnm ykazaHo Oosee TpEX 3JIEMEHTOB (B TOM 4HCIE, BO3MOXKHO,
W TpaBHJIbHBIC), TO cTaBUTCs () OayIoB.

OTBeTHI Ha KaXKa0€ U3 3aganuii 1, 6, 12 u 17 onjenuBarorcs 2 0ayiaMu, €CIIu
yKa3aHbI BC€ BEPHBIE 2JIEMEHTHI 0TBEeTa; | 0ayuioM, ecid JOMyIeHa OQHa OInOKa
(B TOM wumcie yka3aHa OJHA JMNIHAA IMdpa HapsAAy CO BCEMH BEPHBIMH
3JIEMEHTAMH HJIM HE 3aIMCaH OJIMH 3JIEMEHT oTBeTa); 0 0ayioB, eciau OMyIICHbI
B OMMOKK WM OTBET OTCYTCTBYyeT. B 3amammsx 1, 6, 12, 17 u 23 mopsaok
3anucy UQp B OTBETE HE NMEET MPUHIMITHATEHOTO 3HAYCHUSI.

Homep IpaBuabHbIH Homep IpaBuabHbIH
3a/laHus O0TBeT 3alaHus 0TBeT
1 35 12 12
2 325 13 22
3 3 14 0,4
4 2 15 8
5 100 16 40
6 134 17 124
7 33 18 23
8 23 19 41
9 200 20 0,025
10 2 21 23
11 600 22 0,60,1
23 12
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Kpurtepun onieHuBaHus BbINOJIHEHUs 3aJaHUI ¢ Pa3BEPHYTHIM 0TBETOM

Brmonaenne 3agannit 24-30 (¢ pa3BEPHYTHIM OTBETOM) OLICHUBAETCS IPEIMETHOH
koMmuccuel. Ha ocHoBe KpuTepueB, MPEACTABICHHBIX B MPHUBEAEHHBIX HHUKE
TabNMIax, 3a BBHIMOTHEHHE KaXIOTO 3aJaHUsI B 3aBHCHMOCTH OT IOJHOTHI
U IPaBUIBHOCTU J@HHOIO JK3aMEHYEeMbIM OTBeTa BbICTaBIseTcss oT 0 1o
MaKCHUMaJbHOTO Oasa.

[TapamienbHO KaTymike WHAYKTUBHOCTH L C MajbiM J
aKTUBHBIM  CONPOTHUBJICHHMEM  BKIIOYEHa  JiamIia ®
HakaJguBaHUg (CM. puC. a). SIpKOCTb CBEYEHHUS JIaMIIbI

MpsIMO  NPOTIOPIIMOHAJIEHA  HANpPSDKEHHWI0O HA  HEW. I
Hapuc. 6 mnpeacraBieH rpaduK 3aBUCHMOCTH CHIIBI I~~~
ToKa / B Karymke oT BpeMeHH f. Onupasch Ha 3aKOHBI Puc. a

¢usmkn, wu300pasuTe TpadUK 3aBHCHUMOCTH SIPKOCTH [
CBEYCHHSA JaMIibl OT BpeMeHH. OOBSICHUTE MOCTPOCHUE

rpaduka, yka3aB SBICHHS U 3aKOHOMEPHOCTH, KOTOPEIC |
Bbl npu 3TOM HCnoIB30BaIN.
Spkocth
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Bo3moskHOE pemenne

1. Karymka u 5naMmodka COeIMHEHBI MapajlleNbHO, MOITOMY HANpsDKEHHE Ha
JIaMIOYKE PAaBHO HAIPSKEHHIO HA KATYIIIKE.

2. Ilo ycmoBHIO aKTHBHOE CONPOTHBICHHE R KATYIIKH IpPeHEOpeXnMo Majo.
ITosTomy cormacHo 3akoHy OMa Ui ydacTKa IIEMH HamnpsDKeHHEe Ha HEM
cTtpemurcss K Hymo. ClenoBarelbHO, HalpsbkeHMe Ha KaTylike pasHo JJIC
CaMOMHYKITNH KaTyIIKH.

3. llpu t<t, cuna ToKa B KaTYLIKE HM3MEHSACTCS MO JUHEWHOMY 3akoHy. D/1C

Al
CaMOMHAYKIIUU KaTymku &  =—L— =const. HanpsbkeHne Ha jJaMIIOYKe paBHO
Si At

3)1(: CaAMOMHAYKOUN KaTyIIKW, a 3HAa4YuT, MNOCTOSIHHO, W SPKOCTh CBCUCHHUA
JIaMITIOYKH Ha 3TOM MHTEPBAJIC BPEMCHU TAKKEC ITIOCTOsIHHA.

Al
4. Ilpu ¢ > t, cuna TOKa B KaTyIIKE ITOCTOSHHA, EZO u, cienoBatesbHo, DJ1C

CaMOMHJYKIIMM KaTyIIKM M HamlpsDKeHHE Ha JaMIlouke paBHbI Hymo. Ha stom
WHTEpBajle BPEMEHH JIAMIIOYKa HE CBETHT.

5. I'paduk 3aBUCHUMOCTH SPKOCTH CBEUYCHHMS JIAMIIOYKH OT BPEMEHH NMPUBEAEH Ha
pPHUCYHKE.

SpkocTh
0 f t
Kputepun onieHUBaHUS BBINOJTHEHHS 3a1aHUSA Basibl
ITpuBeneHo MonHOE MpaBUJIBHOE pEIIEHUE, BKIIOYAIOIIee NMPaBUIIbHbIN 3

OTBeT (B JAHHOM CIIy4Yae: NPAsUIbHO U300PANCEH 2papur 3a8ucumocmu
APKOCMU ~ JAMNOYKU OM  6peMeHu) W HCUCPNBIBAIOIINE BEPHBIC
paccykKAeHus ¢ MpSMBIM yKa3aHWEM HaOIIOZaeMBbIX SBJICHUH M 3aKOHOB
(B TaHHOM CITy4ae: YKA3aHO, HMO NpU NAPANIETbHOM COeOUHEeHUU
9NEMEHMO8 Yenu HANPSdICeHUss HA HUX OO0uHaxogwl;, 3axon Oma Ons
yuacmka yenu, popmyna 0nsa pacuéma IC camounoyKyuu Kamywru)

,Z[aH HpaBHJILHLIfI OTBCT, U TIPUBCACHO 06’b${CHeHI/Ie, HO B pCHICHHU 2
HUMECTCs OJVH WJIM HECKOJIBKO M3 CICAYIONIUX HEAJOCTATKOB.

B 00bsicHeHNM He yKa3aHO WM HE MCIIOJIb30BAaHBI OJHO M3 (PU3MUYECKHX
SIBICHUH, CBOMCTB, ONpENENCHUH WIM OJUH M3 3aKOHOB ((popmyn),
HEOOXOMUMBIX ML TIOJIHOTO BEpHOTO OOBsCHeHWs. (YTBepXkICHHUE,
Jexaliee B OCHOBE OOBSCHEHHS, HE IOJKPEIUICHO COOTBETCTBYIOIIMM
3aKOHOM, CBOHCTBOM, SIBIICHHEM, OIpEJIeJICHHEM H T.11.)
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" (NJIN)
VYkazansl Bce HE0OXOAWMBIE MAJsI OOBSCHEHUWS SBICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO B HUX COAEPKUTCS OJIMH JIOTUUECKUH HETOUET.

n (MJIN)
B pemieHnM WMeEIOTCS IJMIIHWE 3allMCH, HE BXOMAINNEC B pEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOphle HE OTHENECHb OT pPEUICHUS U He
3a4€PKHYTBI.

" ()
B pemennn mMmeeTcs HETOYHOCTh B YKa3aHUM HA OTHO M3 (DU3MUECKUX
SIBIICHU, CBOWCTB, ONpEACICHHA, 3aKOHOB ((HhopMyI1), HEOOXOAUMBIX IS
MOJIHOTO BEPHOTO 00BSICHEHHS

IIpencraBieHo pemieHue, COOTBETCTBYIOIIEE OAHOMY W3 CIIEAYIOIINX
CITy4acB.
JlaH mpaBWIBHBIA OTBET Ha BONPOC 3aJaHUs, U MPUBEICHO OOBSCHEHUE,
HO B HEM HE YyKa3zaHbl JBa SBICHUS WIM (U3NYECKUX 3aKOHA,
HEOOXOIUMBIX ISl IOJTHOT'O BEPHOTO OOBSICHEHHUS.

NI
Vka3zaHpl Bce HEOOXomMMBblE Ui OOBACHEHMs SBJIEHHS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HWMEIONIMECs] PACCYXXICHHUS, HalpaBICHHbIE Ha
MOJIyUYeHHe OTBETAa Ha BOTIPOC 3aIaHMs, He JOBEIAEHBI IO KOHIIA.

NJIn
Vka3zaHbl Bce HEOOXOOMMBIE UISI OOBSCHEHHS SBICHHS W 3aKOHEL,
3aKOHOMEPHOCTH, HO  HMMEIOIIMECS  PACCYXKACHHS,  HPUBOISIINC
K OTBETY, COJIEPKAT OLINOKH.

NI
Vka3zaHpl He Bce HeOOXOAMMBbIE I OOBICHEHHS SBIEHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCYKJICHUS, HANPaBICHHBIC Ha
pelIeHue 3aauH

Bce cmydam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPHUTEPHUSM BBICTABIICHHS OIEHOK B 1, 2, 3 Gamna

Maxcumanvroiil 6aun
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I'py3 maccoit M =75 Kr MEAJIEHHO MOJIHUMAIOT \
C MTOMOIIBIO pBIYAra, MPHJIOKUB BEPTUKAIBHYIO L

T

cuy F (cM. pucyHOK). Ppruar, cienaHHbIN U3 b
OJTHOPOAHOTO  CcTepxkHs Maccol m =10 kr N
umHod L =4 M, IIapHUPHO 3aKperJiEH.

Onpepenure  Momyilbs  cwiel  F,  eciu
paccrossHue b OT OCH WIapHUpa 10 TOYKHU
moxseca rpyza paBHo 1,6 m. Cuutarp, 4TO
TpEHUE B IIAPHUPE OTCYTCTBYET. M

Bo3moskHOE pemienne

1. PaccMoTpuM CHIIBI, ACHCTBYIOIINE HA PBIYAr (CM. PUCYHOK).

- -

Ny n | 7
[0]( =
vPl .
Vmg

Cumrasi, YTO pblUar MOJHUMAET IPy3 MEUIEHHO M PaBHOMEPHO, MPUMEM, HCXOAs

U3 TPETHEro U BTOPOro 3akoHoB HeroToHa, 4TO |P| = |M g|.

2. PaccMOTpUM paBHOBECHE phlyara OTHOCHUTEIBHO OCH BpalleHus — mapuupa O,
yKa3aB IJICYH CUJI Ha PUCYHKE.

O: Mg~b+%mgL—FL=0.

Otcrona: F:Mg-%+%mg:75.1o.%

OtBet: F =350 H

+%-10~10:350H.
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KpnTepun OLICHUBAHUSA BbINNOJIHCHHUSA 3aJaHUA

Bbajbl

ITpuBeneHO NONHOE PElIEHHE, BKIIOYAIOLIEE CIEAYIOIIUE JIEMEHTBL:

I) 3anmucaHbl  TOJNOKEHUS  TEOPUM W (UBMYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHECHHE KOTOPBIX HEOOXOAMMO IS PELICHHS
3a7a9M BBIOPaHHBIM CIOCOOOM (B JaHHOM CIIydae: yCiosue pasHO8ecCUs
a6CcoIOmHO MéEPO020 Mela ¢ 3aKpeniénHoil 0cblo 8payeHus)";

II) ommcaHbl Bce BHOBb BBOAMMEIE B PEIICHUH OyKBEHHBIE 0003HAUCHHUS
(UBHYECKUX BENUYUH (30 UCKIIOUeHUeM 0003HAYeHUll KOHCMAHM,
yKazauuvix 6 eapuanme KUM, 0003Hauenull, ucnonv3yemvix 8 yClo6uu
3a0auy, U CMAHOAPMHLIX O0003HAYEHUN GeNUYUH, UCHONb3YEMbIX NpU
HANUCANUU PUIUUECKUX 3AKOHOB)';

III) npencraBaeHBl HEOOXOAMMBIE MaTeMaTHYECKHE MPeoOpa3OBaHUsA
Y pacu€rel (TIOICTAaHOBKA YHCIOBBIX NAaHHBIX B KOHEUYHYIO (hopmymy),
TIPUBOIIAIINE K NPABIJIBHOMY YHCIIOBOMY OTBETY (IOITYCKAeTCs pEIICHHe
«TI0 YacTsIM» C IPOMEXKYTOUHBIMHU BBIUHCIICHUAMH);

IV) mpencrasieH npaBHJIBHBIA OTBET C yKa3aHWEM €AWHHI U3MEPEHUS
HUCKOMOU BEJIMYUHBI

2

IIpaBuinpHO 3ammcaHbBl BCE HEOOXOMWUMEBIE TIONOXKEHHS TEOPHH,
(usHYeCKUe 3aKOHBI, 3aKOHOMEPHOCTH, U IIPOBEJCHBI IPE0Opa3oBaHus,
HalpaBJICHHbIE Ha PeLIeHUe 3a/1aui, HO HMEETCs] OAUH MM HECKOJIBKO U3
CIICyIOMUX HETOCTaTKOB.
3amucH, COOTBETCTBYIOIIME MYyHKTY I, mpeicTaBiieHbl HE B TOJHOM
00BEME UK OTCYTCTBYIOT.

" (UJIn)
B pemieHHM WMEIOTCS JMINHHE 3alUCH, HE BXOJSIINE B pEIICHUC
(BO3MOXHO, HEBEPHBIE), KOTOpPBICE HE OTIEICHbI OT pEIICHUS U HE
3a4€PKHYTBL.

n (UJIN)
B Heo0XxoauMBIX MaTeMaTHYECKUX MPe0oO0pPa30BaHUSAX HIIM BBIYMCICHUSIX
JOTYIIeHbl OMIMOKH, ¥ (MJIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUIX/
BBIYUCIICHUSAX TPOIYIIEHBI IOTMISCKN BaKHBIE IIAry.

" (MJIn)
OtcyterByer myHKT [V, wim B HEM nomymieHa ommOKa (B TOM YHCIE
B 3aIKCH SIMHUI] H3MEPCHUSI BEJTMIHHBI)

Bce ciyuam pemeHms, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHUSIM BBICTABJIECHUsI OLICHOK B 1 miu 2 Oajuia

Maxcumanvrwiii 6ann

! B kauecTBe HCXOIHBIX NPHHHMAIOTCS (DOPMyIIbi, yKasaHHble B KOAM(DHKATOPE MPOBEPSEMBIX TPeGOBAHMI
K pe3yJbTaTaM OCBOCHMS OCHOBHBIX 00pa30BaTENIbHBIX MPOIPAMM CpPEHEro o0IIero obpa3oBaHUs M 3JIEMEHTOB

COZIeprKaHMs [T TIPOBEJICHHS €MHOTO TOCYIaPCTBEHHOTO YK3aMeHa 110 (Gusmke.

? CTaHJapTHBIMH CUMTAIOTCS OGO3HAYCHWA BENMUWH, TPHHATHIC B KOMMMDHKATOPE MPOBEPSEMBIX TpEOGOBAHHI
K pe3yJIbTaTaM OCBOGHMSI OCHOBHBIX 0Opa30BAaTENBHBIX MPOrpaMM CPEIHEro o0uIero oOpa3oBaHHs M JJIEMEHTOB

COAEpIKaHuA NJIs1 IIPOBEACHUS €AUHOI'O T'OCYJapCTBEHHOTI'O DK3aM€EHa IO q)I/Bl/lKeA
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B omeite mo  m3ydeHmo  ¢portodddexta  (HOTOPIEKTPOHBI  TOPMO3SATCA
aneKTpuyeckuM moneM. [Ipm 3ToM mn3MepsieTcs 3amuparoliee HarpshKeHHE.
B tabnume npencTaBieHbl pe3yIbTaThl HCCIICIOBAHNS 3aBHCUMOCTH 3aMHPAIOIIETO
HanpspkeHust U OT JUTHHBI BOJHBI A TTIA/IAFOIIETO CBETA.

Mopnyinb 3anuparomiero Hanpsbkenus U, B 0,4 0,6

JlinHa BOITHEI CBETA A, HM 546 491

Yemy paBHa noctostHHas [IaHka Mo pe3yibpTataM 3TOro SKCIepuMeHTa’?

Bo3mo:xHOe pemieHue

1. 3anmmem ypaBHeHHe OWHmTEHHA I (GoTOdhdeKTa IPHMEHUTEITHHO

K pe3yJibTaTaM IIPOBEAEHHOTO HCCIIEI0BaHMS:

%:A +E, =4

BBIX
1

nii:A +E, =4

BBIX
2

+eU, IJId IEPBOTO OIIbITA

BBIX

+eU, JIA BTOPOTO OIIBITA.

BBIX

2. BblunTas U3 BTOPOTrO YpaBHEHHUS IIEPBOE, HOLYYHM:
he 1 =e(U,-U,)).
7\’2 >\‘l
3. Takum obpazom,
o €U, =Uhd, 1,6 10"-(0,6—0,4)-546-10°-491-10"°

- - = ~5,2-107 Ik -¢
e —2,) 3-10°-(546-10° —491-10°)
Otser: = 52-10°" JIx-¢
KpnTepml OIICHUBAHHUSA BbBINNOJTHCHUSA 3aJaHUSA Baibl
HpI/IBeI[eHO MOJIHOC PCIICHNE, BKIIFOYAIOIICC CICAYIOIUNC JICMCHTHI: 2

I) 3amucaHbpl  MOJNOXKEHUS  TEOpUM M (U3MYECKUE  3aKOHHI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAWMO [UIs PEIIeHHUs
3aaud  BBIOpaHHBIM CIOCOOOM (B JaHHOM CJydae: VpasHeHue
Duinwmetina 012 omospgexma, ycnosue paseHcmed MAKCUMATLHOU
KUHeMUYecKou 9SHepuu d1eKMpOHA USMEHEHUI0 €20 NOMEeHYUAIbHOU
9HepeuU 8 3anuparoujem 1eKmpocmamuyeckom noiue);

IT) onncaHbl BCe BHOBb BBOJAMMBIC B PELICHUH OYKBEHHbIC 0003HAYCHUS
(usndeckux BEMUUUH (3¢  UCKIIOUeHueM O0003HAYeHUl KOHCMAHM,
ykazannvix 6 eapuanme KHUM, 0603naueHuti, ucnoib3yemvix 6 yCioeuu
3a0auu, U CMAHOAPMHLIX O0OO3HAYEHUU GeIUYUH, UCNOTL3YVEMbIX NpU
Hanucanuu Qusuieckux 3aKoHos),

III) mpencraBieHsl HEOOXOAMMBIE MaTeMaTHYECKHe MpeoOpa3OBaHUS
W pacy€Thl (IIOJCTAHOBKA YHCIOBBIX [AaHHBIX B KOHEYHYIO (opmyiy),
MPUBOISIINE K MPABWIFHOMY YMCIIOBOMY OTBETY (IOITyCKaeTcs pelIeHHe
«TI0 YacTsIM» C TIPOMEKYTOYHBIMH BBIUHCIICHISMH);

IV) mpencTaBieH NpaBWIbHBII OTBET C YKAa3aHUEM €AMHHII U3MEPEHHUs
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HMCKOMOI BEJTHYMHBI

IIpaBunbHO  3amucaHbl BCE HEOOXOAMMBIE IIOJIOKEHHS  TEOpHH,
(u3HUIecKue 3aKOHBI, 3aKOHOMEPHOCTH, W NPOBEICHBI MPeoOpa3oBaHs,
HaIlpaBJICHHBIC Ha PEIICHUE 3aa41, HO UMEETCsl OMH WIIN HECKOJIBKO U3
CIEAYIOIUX HEOCTATKOB.
3amucH, COOTBETCTBYIONHME IyHKTY II, TpencTaBleHb HE B IIOJHOM
00BEME UM OTCYTCTBYIOT.

" (M)
B pemmennn WMEIOTCS JIMIIHWE 3alliCH, HE BXOMSIINE B PELICHUE
(BO3MOXXHO, HEBEpHBIC), KOTOPHIC HE OTIENCHBI OT pEIICHHS H He
3a4E€PKHYTHI.

nu ()
B HEOOXOIMMBIX MaTEeMaTHUECKUX MPEOOPa30BaHUAX WM BBIYHCICHUIX
JIOMYIICHbl OIMOKW, | (MJIM) B MaTeMaTHYECKHUX MpeoOpa3oBaHUsIX/
BBIYHMCIICHUSX TPOITYIIEHBI JOTHIECKN BaKHBIE IIary.

U (WIN)
OrcyrcTByer myHKT [V, win B HEM gomyimieHa omuOka (B TOM 4HUCIEe
B 3aIHCH SIMHUI] H3MEPEHUsI BETMIHHBI)

Bce cmyuam perneHus, KOTOpbleé HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPHUTEPHSM BEICTABICHHS OIICHOK B 1 mim 2 Gasta

Maxcumanvrulii 6an
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B xomHate pazmepamu 4x5x3 M, B KOTOpOH BO3ayX uMeeT Temmeparypy 10 °C
U OTHOCUTENbHYIO BIaXHOCTh 30%, BKIIOYMIM YBJIAKHUTEIb BO3IyXa
npousBoguTenbHocThio 0,2 /4. UeMy CTaHeT paBHa OTHOCHTENbHAs BIIAXHOCTh
BO3yXa B KoMHare uepe3 1,5 4? JlaBaeHUE HACBILEHHOIO BOASHOIO Iapa IpH
temneparype 10 °C pasHo 1,23 kIla. KomHaTy cuuTath repMETUYHBIM COCYIOM.

Bo3mo:xHOe pelneHue

1. OTHOCHUTENBHAS BIQXKHOCTD OIPEENIIETCS MaplHajbHbBIM JTABJICHUEM BOJSHOTO
napa p U AaBJIEHUEM py,. HACHIILIEHHOTO NIapa MU TOH e TeMIIepaType:

p
pHaC
3a Bpemsi T paboThl yBIQXHHUTENS C MPOU3BOJUTEIHLHOCTHIO / HCHapsieTcs macca
BOABI m =PIT MIOTHOCTHIO P.

(p:

P

2. B peE3yJIbTaTC MCXOAHAsA BJIAXKHOCTHL B KOMHATE, (Pl = , BO3pacTacTt A0
Hac
3HA4YCHUA
_ Py _PitAp Ap
9 =—2= =g+ ——.
pHac pHaC pHaC

BonsHolt map B koMHaTe 00BEMOM V SBISIETCSl pa3peXEeHHBIM Ia30M, KOTODBIH
noAurHsAeTCa ypaBHeHUI0O Menneneesa — Knanelipona:

M
pV =—RT,
u

rne M — Macca BOJSHOTO Mapa, p — MapIiaibHOe JaBJICHHE, L — eT0 MOJSpHAs
Mmacca.
3. YBenuueHne Macchl Iapa B KOMHaTe Ha m (OT m; A0 M, =m, +m) IPUBOJUT

K YBEJIMYEHHUIO MaplUaJbHOIO JaBJIEHUS Ha BEJIWYMHY, IPONOPLUOHAIBHYIO

ucrapuBlIeHcs Macce: Ap = mRT _ p_ltﬂ
uv T4
Ap pIt RT
Orcrona: @, =@, + =@ +—. 2
P P W P

4. IloxcTaBiss 3HAYCHHUS (PU3NIECKUX BEJIUYHH, ITOTYIHM:
10°-0,2-107° 1,5 8,31-283

¢,=0,3+ = 3 =0,83=83%.
18-10 1,23-10°-4-5-3
Ortser: ¢, =83%
Kpurepnn oneHNBaHUs BBINOTHEHUS 3a1aHUS Bajast
ITpuBeeHO MOJIHOE PELIeHHE, BKIIIOYAOIIee CIEAYyIOIIIEe SIeMEHThI: 3

I) 3amucaHbl TONIOKEHHS TeOpuH W (HUUYECKUE  3AKOHBI,
3aKOHOMEPHOCTH, NPHMCHCHHEC KOTOPBIX HEOOXOIMMO IS PEIICHUS
3aJayd  BBIOpaHHBIM crmocoOoM (B JaHHOM ciydae: onpeoenenue
OMHOCUMENLHOU GIANCHOCIU OJIsL 08YX COCMOSHUL 8030YXA, VPAGHEHUe
Menoeneesa — Knanetipona,  evipasiceHue 01 npou3600UmeibHOCHU
VERAdCHUMENs);
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II) ommcaHbI Bce BHOBH BBOJVMBIC B PEIICHUN OyKBEHHbBIE 0003HAUCHHS
(UBHYECKUX BENWYUH (3a  UCKIIOYeHUueM OOO3HAueHUull KOHCMAHM,
ykazannvix 6 gapuanme KUM, 0603nauenutl, uUCnoib3yemvix 6 yCiosuu
3a0auu, U CMAHOAPMHLIX OOO3HAYEHUL GEIUYUH, UCHOTL3YEMbIX NpU
HANUCAHUY PUIUYECKUX 3AKOHOB);

III) mpencraBneHsl HEOOXOAUMMBIE MaTeMaTHYeCKHe MpeoOpa3oBaHUA
U pacy€Thl (TIOJCTAHOBKA YHCIOBBIX IAHHBIX B KOHEUHYIO (hopmyiy),
TPUBOJIAIINE K MPABIIBHOMY YHCIOBOMY OTBETY (IOITyCKAeTCsl pEIIeHUE
«TI0 YacTSIM» C IPOMEXKYTOUHBIMHU BBIUHCIICHUAMH);

IV) npencTaBieH npaBUIbHBIN OTBET

IIpaBunbHO 3amucaHBl BCe HEOOXOIMMBIE TIONOXKEHHS TEOpHUH,
(u3myecKkue 3aKOHBI, 3aKOHOMEPHOCTH, M IIPOBEICHBI HEOOXOAUMEIE
npeoOpa3oBaHuss, HO HMMEETCS OAWH WM HECKOJIBKO M3 CIIEIYIOMINX
HEJOCTaTKOB.
3amucy, cooTBeTCTBYromMe MyHKTY II, mpencTaBieHbl HE B IIOJIHOM
00BEME WM OTCYTCTBYIOT.

" (MJIN)
B pemennn HMEIOTCS IHUIIHME 3alIMCH, HE BXOJSIIME B pEIICHHE
(BO3MOXXHO, HEBEpHBIC), KOTOpPHIC HE OTIENCHBI OT pEIICHHS M He
3a4E€PKHYTHI.

" (UJIN)
B HeoOXOIMMBIX MaTEeMaTHIECKUX MPEOOPa3OBAHHUAX WIIH BEIYHCIICHASIX
JIOMYIICHbl OMMOKW, | (MJIM) B MaTeMaTHYECKHUX MpeoOpa3oBaHUsIX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHIECKH Ba)KHBIE IATH.

" (M)
OtcyterByeT nyHKT IV, uin B HEM gonylieHa omuoka

IIpencraBieHsl 3amucy, COOTBETCTBYIOIIUE OJHOMY U3 CIEAYIOIIUX
CITy4aeB.
IIpencTaBineHsB! TONBKO TIONOXKEHHS W (OPMYINBI, BBIPAXKAIOIIUC
(usHyYecKre 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOMUMO U TOCTaTOYHO
JUTSL pelieHUs JaHHOW 3ajauM, 0e3 Kakux-JIuOo mpeoOpa3oBaHU C WX
UCIIOJIb30BAHUEM, HAIIPABICHHBIX HA PEILICHUE 3a1a4U.

N
B pemenun orcyrcreyer OJIHA w3 ucxoaHbix ¢Gopmys, HeoOXoaumas
JUISL peIIeHUs TaHHOHM 3amadud (WM yTBEpXKICHUE, JIeKallee B OCHOBE
pelIeHns1), HO NPUCYTCTBYIOT JIOTUYECKU BEpHbIE IpeoOpa3oBaHUs
¢ UMeromuMucs GopMyJiaMH, HallpaBJICHHBIE HA pEIICHHE 3a1a4H.

nim
B OJTHOM u3 McXomHbIX (bopMyI1, HEOOXOANMBIX UIS PEIICHUS TaHHOH
3aJaud (WIKM B YTBEP)KACHUM, JIS)KAIEM B OCHOBE PEIICHUs), TOMyILIeHa
ommOKa, HO MPUCYTICTBYIOT JIOTHYECKH BEpHBIC IIpeoOpa3oBaHUs
¢ UMeromuMHucs GopMyIaMH, HAITPaBJICHHBIC Ha PEIICHHE 3a1a9H

Bce cmyuwanm pemeHmsi, KOTOpBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPUTEPHUSIM BBICTABJIECHU OLICHOK B 1, 2, 3 Oajuta

Maxcumanvrvii 6aun
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Konmencatop C,=1 Mk® 3apskeH [0 HaNpsKEHUS K
U=300 B wu Bxmou€H B NOCIEIOBAaTEIbHYIO LEIb C, C,

u3 pesucropa R =300 OmM, He3apsHKEHHOTO KOHJEHCATOpa
C,=2 Mk® u pazomkHyToro kmoda K (cM. pHCYHOK). —r—:J

Kakoe KkoanuecTBO TEIIOTHI BBIJICIIMTCA B ICIH IIOCJIC R
3aMBIKaHUA KJII04a, II0Ka TOK B IICIIA HC HperaTI/ITCSI?

Bo3moskHOe pemenne

1. TleponauanbHeli 3apsan konaencaropa Cy g = C\U.

2. B pe3ynbraTe nepe3apsiki Ha KOHICHCATOpaX YCTaHABIMBAIOTCS OJUHAKOBBIE
HAIPsHKEHMS, TaK Kak TOK B IIEMH IPEKPAIaeTCs U HANpsDKEHUE Ha pe3ucTope R
CTaHOBHUTCS paBHBEIM Hymo. Ilo3TOMy WX MOXHO CUHTaTh COCTUHEHHBIMHU

napauienbHo. Torna ux obmas émMkocts C, = C, + C,.

3. Tlo 3akoHy coxpaHEHHs 3apsijia CyMMapHBIH 3apsa KOHICHCATOPOB Oyaer

paBen C\U.

4. Tlo 3aKOHY COXpaHCHHs SHEPIrur BBIACIUBIICECA B LCIIHM KOJINMYECTBO TCIIJIOTHI
PaBHO PAa3HOCTHU 3HAYCHUI OHEPruu KOHACHCATOPOB B HAYAJIBHOM W KOHEYHOM

COCTOSTHUAX!
vt (q)
2 2(¢+Gy)

OTKyZaa NoTy4uM:
o- CCU* _107°-2.107° 300
2(C,+C,y) 2(10‘6+2~10‘6)

Otger: O = 30 mJIx

=0,03 JIx.

KpuTeplm OIICHUBAHMSA BBINOJHCHUSA 3aJaHUA

baibl

[TpuBeneHO MOTHOE pElIeHHe, BKITIOYAIOIIEE CIEAYIOIINE HIEMEHTHI:

[) 3ammWcaHbl TOJOKEHHS  TEOPHUH W (U3UYSCKHE  3aKOHBI,
3aKOHOMEPHOCTH, OPHUMCHEHHE KOTOPBIX HEOOXOAMMO JUIsS PEIICHHUS
3aJa4yl BRIOPAHHBIM CIIOCOOOM (B JaHHOM Ciiydae: ghopmyina 0ist 3apsoa
KOHOEHCamopa, 3aKOH COXPAHeHUs 3apsod, evipadiceHue OJsi IHepeUU
KOHOeHcamopa, EMKOCMb NAPALIenbHO COeOUHEHHBIX KOHOEHCAmopos,
3AKOH COXPAHeHUsl IHep2ull);

I1) onmcanbl Bce BHOBb BBOJMMBIC B PEIICHUN OYKBEHHBIC 0003HAUCHHS
(bu3MYeCKUX BENUYUH (30 UCKIIOUeHUeM 0O03HAYeHUN KOHCMAHM,
yKkasauuvix 6 sapuanme KUM, 0603Hauenuii, ucnonv3yemvix 6 ycioeuu
3a0ayu, U CMAHOAPMHLIX OOO3HAUEHUll BeUYUH, UCNOIb3YEMbIX NpU
Hanucanuu Guzuueckux 3aKoHos);

III) npencraBieHB! HEOOXOAWMEBIE MaTeMaTHUECKHE IIPeoOpa3OBaHMS
Y pacu€Thl (TIONCTAaHOBKA YHCIIOBBIX JAHHBIX B KOHEUYHYIO (hopmymy),
OPHUBOJIAIINE K NPABHIBHOMY YHCIOBOMY OTBETY (IOIYCKACTCsI PEIICHHE
«II0 YaCTsIM» C MPOMEKYTOYHBIMH BBIUHCIICHHUSIMH);

3
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IV) mpencraBiieH MpaBWIBHBIA OTBET C yKa3aHHEM CIMHUI] H3MEPEHHUS
HUCKOMOU BEIMYUHBI

HpaBI/IJH)HO 3aliMCaHbl  BCEC HeO6XOIII/IMI>Ie IMOJIOKCHUSI  TCOpHHU, 2
(bH?;I/I‘{GCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH, W TMPOBCIACHBI HGO6XO}II/IMLIG
HpeOGpEBOBaHI/I)I, HO HMMECTCA OIUH HJIIM HECKOJIbBKO M3 CJICAYHOIIUX
HCIOCTATKOB.

3amucH, COOTBETCTBYIOIIME MYyHKTY II, mpencTaBineHbl HE B MOJIHOM
00BEME HITH OTCYTCTBYIOT.

n (MJIN)
B pemeHnn uMeIOTCS JUIIHHE 3alUCH, HE BXOJSIINE B pELICHHUE
(BO3MOXXHO, HEBEpHEIEC), KOTOpbIE HE OTAENEHBI OT pEIICHHS H He
3a4€PKHYTBI.

" (NJIN)
B HEoOX0aMMBIX MaTeMaTHIECKAX MPEOOPA30BAHUSIX HIIH BBIYHACICHHIX
JIOTYIICHBI ONIMOKHW, | (MJIH) B MaTeMaTHYeCKUX MpeoOpa3oBaHUsIIX/
BBIYMCIICHUSX NPOIMYIIEHbI JOTHYECKH Ba)KHBIE IIary.

u (M)
OtcyrcrByeT myHKT IV, mim B HEM pomymieHa ommOKa (B TOM YHCIIE
B 3aMCH €IUHUI] U3MEPEHUsI BETUYHHBI)

ITpencraBiieHbl 3amucH, COOTBETCTBYIOLIME OJHOMY U3 CIEIYIOLIMX 1
CITy4aeB.
IIpexcTaBneHs! TONBKO MONOXKEHUS U (POPMYIBI, BBIPAKAIOIIHE
(usHYeCKre 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOIUMO IS PEIICHUS
NaHHOW  3ajmaud, 0e3  Kakux-1ubo  mpeoOpa3oBaHuil ¢ uX
UCIIOJIb30BAHUEM, HAIIPABICHHBIX HA PEILICHUE 3a1a4U.

NI
B pemenun orcyrcrByer OJJHA u3 ucxomsbeix Gopmys, HeoOXoaumas
JUIS peUICHUs TAHHOM 3amaun (WIN YTBEPXKICHHUE, JIeKallee B OCHOBE
pelleHns1), HO MPUCYTCTBYIOT JIOTMYECKH BEpHbIE NpeoOpa3oBaHUs
¢ UMeromuMucs GopMyJiaMH, HallpaBJICHHBIC HA pPEIICHHE 3a1a4H.

i
B OJTHOM 3 ncxomHbIx (hopMyII, HEOOXOAUMBIX IS PEIICHUS JaHHOW
3am1a4ydl (MM B YTBEP)KICHUH, JIEKALIEM B OCHOBE PEIIEHH), JOMyIIeHa
ommOKa, HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC IpeoOpa30OBaHUS
¢ UMeromuMucs GopMyIaMH, HaIIPaBJICHHBIC Ha PEIICHHE 3aa9H

Bce ciygan pemieHus, KOTOpbleé HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPHUsIM BBICTABIECHU OLIEHOK B 1, 2, 3 Oajuta

Maxcumanvruviii 6ann 3
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JIBa TOYEUHBIX MCTOYHMKA CBETA HAXOMATCS Ha INIaBHOM ONTHYECKOW OCH TOHKOM
cobuparomeil TuH3el Ha paccTosHun L = 1 M apyr oT apyra. JIuH3a HaXoauTCs
Mexay HUMH. PaccTosHume OT JMH3BI OO OAHOIO M3 HCTOYHMKOB X = 20 cMm.
N300pakeHnss 000OMX KCTOYHUKOB IOJNYyYWIIMCh B OJHOW Touke. Hakigure
ONTUYECKYI0 CHIIy JHUH3BL. [locTpoiiTe Ha OTHENBHBIX PHCYHKAaX H300paskeHHs
JIByX UCTOYHHMKOB B JIMH3€, yKa3aB X0/ JIy4eH.

Bo3moxkHoe pelIcHue

1. Tak KaK UCTOYHHMKH HAXOJSTCA C Pa3HbIX CTOPOH OT JIMH3bI, TO JJIi OJHOIO U3
HUX H300paXCHUE JIOIDKHO OBITh JCHCTBUTENBHBIM, a JUISI IPYrOro — MHHMBIM
(CM. pHCYHOK).

2. MlcTouHMK, KOTOPBIH HAXOAUTCS OJIMIKE K JIMH3E, AT MHUMOE U300pakeHue.

/

WcToyHuK, KOTOpBIM HAXOAWUTCS Janbllie OT JUH3bL, AAET JAEHCTBUTEIBHOE
n300paxeHue.

3. (DOpMyJ'ILI TOHKOM JIMH3BI JJIA ABYX UCTOUYHUKOB UMCIOT BU:

1 1 1
———= 7 (MuHYyC niepen f, Tak Kak ©300pakeHUe MHUMOE), @)

x f
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1 1 1
= (2)
L-x f F
rae F — ¢QoxycHoe paccTossHWE NHH3BI, f — PAacCTOSHHE OT JIMH3BI IO TOYKH,
B KOTOPOH HaxoAsTCst 06a N300parkeHUsL.
4. Pemas cucremy ypaBuenwuii (1)—(2), nomydum:

2x(L -
poo)
L
5. Tak kak onTHYecKas Cuia JUH3BEI D = %, TO TIOJTYIHM:
L 1
= = = 3,125 potp.
2x(L-x) 2-0,2(1-0,2)
Otser: D = 3,125 nntp
Kputepun oneHuBaHUS BbINOJHEHUS 3a1aHNUSA banet
[IpuBeneHOo MONHOE pelIeHNe, BKIIOYAOIIee CIIeAYOMNe YIEMEHTHL: 3

I) 3amwicanbl  MOJOXKEHUS  TEOpUM W (U3HYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO Uil PEIICHUS
3a7aydl BBIOPAaHHBIM CIIOCOOOM (B JaHHOM ciydae: ¢opmyia moHKOU
JUH3bL 07151 08YX UCHOYHUKOS, (POPMYNIA ONMUYECKOU CUTIbL TUH3bL);

II) cpenanel mnpaBUIbHBIE PHUCYHKH, HA KOTOPBIX HOCTPOEHBI
n300pakeHuUs IBYX UCTOYHUKOB, C YKa3aHUEM XOJia JIy4eil B JTUH3E;

IIT) onrcaHbl Bce BHOBb BBOJAMMBIC B PEIICHHH OYKBEHHbBIC 0003HAUCHHS
(u3HUeCKUX BEIWYHMH (3a UCKTIIOUeHUeM O0003HAYeHUll KOHCMAHM,
ykazanuvix 6 eapuanme KHUM, ob6osHaueHull eauuuH, UCHONIbLIYEMbIX
8 ycnoguu  3a0ayu, U  CMAHOAPMHBIX  O0OO3HAYEHUUl  GelTUYUH,
UCNONL3YEMBIX NPU HANUCAHUU PUBUYECKUX 3AKOHOB);

IV) npencraBnensl He0OXOAMMBIE MaTeMaTH4ecKHe TpeoOpa3oBaHuUs
1 pacy€Thl (MOJCTAaHOBKA YHMCIIOBBIX JAHHBIX B KOHEUHYIO (opMmyiy),
NPUBOJAIIME K HPAaBWIBHOMY 4YHCIOBOMY OTBETY (JOIycKaeTcs
pellIeHne «I0 YacTAM C IPOMEKYTOYHBIMH BBIYUCICHUSIMH);

V) npencTaBieH NpaBUIIBHBIA OTBET € YKAa3aHUEM EIOMHUL U3MEPEHUS
HCKOMOW BEJIMUYMHBI

IIpaBunpHO 3ammcaHBl BCE HEOOXOAMMEIE MOJNOXKEHUS  TEOpHUH, 2
(u3uueckue 3aKOHBI, 3aKOHOMEPHOCTH, U NPOBEICHHI HEOOXOIMMBIE
npeoOpa3oBaHusi, HO HWMEETCS OJUH WM HECKOJIBKO M3 CIEAYIOIINX
HEJIOCTaTKOB.

3amucu, cootBercTBytonme nyHktam I w III, mpencraBieHsl He B
MOJTHOM 00BEME HITH OTCYTCTBYIOT.

n (MJIN)

B pemennu uMeroTCs JHMIIHME 3alUCH, HE BXOAALIME B peEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOPbIE HE OTAENEHBl OT pEUIeHUS H He
3a4€PKHYTBL
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u (M)
B HE00X0IMMBIX MaTEMAaTHYECKUX MPEOOPA30BAHUAX HITH BBIYHCICHHUSIX
JIOTYIICHbI OMIMOKHW, W (WIM) B MaTEeMaTUYECKUX TNpeoOpa3oBaHUAK/
BBIYHUCIICHUSX TPOITYIIEHBI IOTHIECKN BaKHBIE IIary.

U (WIN)
OTcyTCTBYeT MyHKT V, WIH B HEM JONyIICHA OIIHOKA (B TOM YHCIeC
B 3aMHCH SIMHHUI] H3MEPEHUsI BETMIHHBI)

[IpencraBnensl 3amucu, COOTBETCTBYIOLIME OAHOMY U3 CJIEAYIOIIUX 1
CITydaeB.
IIpencraBiieHbl TOJMBKO TMOJNOXKECHUS W (DOPMYJIBI, BBIPAKAIOIIHE
(uzuveckue 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOANMO ISl peIeHUs
NAHHOW  3ama4ym, ©Oe3  Kakux-mubo mpeoOpa3oBaHMA C  HX
WCIIOJIb30BaHUEM, HANPABJICHHBIX Ha PEIICHUE 3a/Ia4H.

nim
B pemenun orcyrctByer OJTHA u3 mcxomssIx (Gopmyll, HeoOXogmMas
JUTSL pelIeHUs] AaHHOM 3aiauu (WM YTBEPXKJICHHUE, JIe)Kalllee B OCHOBE
pelieHns), HO MPUCYTCTBYIOT JIOTHYECKH BEpHbIE NpeoOpa3oBaHUs
¢ UMeromuMucs (GopMyJIaMH, HallpaBJIeHHbIC Ha PEIICHUE 3aTa4H.

njim
B OJTHOM u3 ucxomusix GopMyI, HEOOXOMMMBIX ISl PEIICHHS TaHHOM
3agaunl (MM B YTBEPIKICHWH, JIS)KAIIeM B OCHOBE PEILeHNs), AOMyIeHa
omuOKa, HO NPUCYTCTBYIOT JIOTHYECKH BEpHbBIC MNpeoOpa3oBaHHs
¢ uMeromumMucs GopMysiaMH, HallpaBJIeHHbIE Ha pPeIIeHHEe 3a1a4H.

nim
CrenaHbl TOJBKO TIPABHJIbHBIC PUCYHKH, Ha KOTOPBIX MOCTPOCHBI
1300paKeHUs! IBYX HCTOYHUKOB C YKa3aHHEM X0Jia Jy4el B JIMH3e

Bce cimydam perreHmsi, KOTOpbIE HE COOTBETCTBYIOT BHIIIEyKa3aHHBIM 0
KPHUTEPHUSIM BBICTABJIECHU OLICHOK B 1, 2, 3 Oayuta

Maxcumanvuviii 6ann 3
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CHapsin Maccoit 4 kr, seramuii co ckopocteio 400 M/c, pa3peIBaeTcs Ha JIBE
paBHbIE 4acTH, OfHA U3 KOTOPBIX JIETUT B HAIPABICHUHU JABWXKECHUS CHapsa,
apyras — B IIPOTUBOIONOXKHYIO CTOPOHY. B MOMEHT paspelBa CyMMapHas
KUHETUYECKask SHEPrusl OCKOJIKOB yBenuuusaercs Ha 0,5 M/Ix. Halinure ckopocTs
OCKOJIKA, JIETAIIEr0 II0 HANpPaBICHUIO IBIDKEHHs cHapsana. CoIpoTUBIEHHEM
BO3/lyXa MpeHeOpeyb.

Kaxkne 3axons! BBl HCIIONTB30BaNH IS ONUCAHUS pa3pbiBa cHapsana? O6ocHy#Te HX
IPUMEHUMOCTb K JAHHOMY CIIy4alo.

Bo3moxxHoe peuieHue

OGocHoBaHHe

BBeneM HHepLUAIBHYIO CHCTEMY OTCUETa, CBSI3aHHYIO ¢ 3eMiEil, M HampaBuUM
oce Ox cucTeMbl KOOPAMHAT B HANpPaBICHUM HAYAIbHOH CKOPOCTH JBHXKCHHS
cHapsina. Ilpu onMcaHuM IBUXKEHHUSI CHApsiia U OCKOJKOB HCIIOJIb3YyE€M MOJENb
MaTepHuanbHON TOUKH.

Jns omucaHHsA paspelBa CHapsia HCIOIb30BaH 3aKOH COXPAHEHUS UMITyIbca
cucremsl Tell. OH BBIIOJNHACTCS B MHEPUUAIBHOI cHCTEME OTCUETa, €CIU CyMMa
BHEIIHUX CHJI, IPUJIOXKEHHBIX K TeJlaM CHUCTEMbl, paBHa Hyl0. B nanHOM ciydae
U3-32 OTCYTCTBHS COINPOTHUBIEHHS BO3yXa BHEIIHEH CHIIOI ABIAETCSA TOJNBKO CHIIA
TSKECTH mg, KOTOpas He paBHa Hymo. Ho 3TuM MOXHO mpeHeOpeds, caHTas
BpeMs pa3pblBa CHapsla MaJbIM. 3a Majoe BpeMs pa3pblBa UMITYJbC KaXKAOTO U3
OCKOJIKOB MEHSETCS Ha KOHEUHYIO BEIMYMHY 3a CUET OONBIINX BHYTPEHHUX CHIL,
pa3pHIBAIOIIAX CHAPSAI IPH B3pbIBE. 110 CpaBHEHWIO C 3THMH OOJNBIINMH CHIAMHU
KOHEYHas CHJIa TSHKECTH NMPEHEOPESIKMMO MaJa.

Tak kak Bpems pa3pblBa CHapsga CYMTaeM MallbIM, TO MOXHO IpeHeOpedb
U U3MEHEHHEM NOTEHIUAIBHON 3HEPIUH CHApAAA U €r0 OCKOJIKOB B IIOJIE TSDKECTH
B IIpOLIECCE Pa3phbIBa.

Pemenne

1. 3anumem A5l CHapsAJa 3aKOH COXPAaHEHUs MMITyJbca B IMPOEKIUAX Ha ock Ox
1 3aKOH COXPAaHEHMs SHEPrUU AJIs CHapsaa:

2m- vy =mu; —mv,; )

Ve mol  mv’

Y _ v 2 2
2m -+ AE =+ =2, 2

rie

2m — mMacca cHapsa 70 B3pbIBa;

U, —MOJyJb CKOPOCTH CHapsaa 10 B3PhIBa;

U, — MOJLyJIb CKOPOCTH OCKOJIKA, JIETALIEro BIEPEN;
U, — MOJyJIb CKOPOCTH OCKOJIKA, JIETAIIEro Ha3a/l.

2. Belpa3suMm 0, U3 NEPBOrO YpaBHEHUs: U, = Uy — 21y — U IOACTaBUM BO BTOPOE

2 2 AE
ypasrenue. Homyunm: v, — 20,0, +v; ———=0.
m
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o | AE
3. U3 IByX KOpPHEH 9TOr0 KBajpaTHOTO ypaBHeHHs (v, )1 , =y £,/— BbIOUpacM
; m

6071b1MIL, YTO COOTBETCTBYET YCIOBUIO 3aJaUl: U, > U, .

6
| 0,5-10
4. Orcrozna cnenyer: v, =v, +,/— =400+ ’T =900 m/c.
Ortsert: v; =900 M/c
KpuTepun onieHHBaHUS BBINOJTHEHHS 3a1aHUS | Banas
Kpumepuii 1
Bepno  o0ocHOBaHa ~ BO3MOXXKHOCTH  HCIOJB30BaHHUS  3aKOHOB 1

(3axoHOMepHoOcTei). B manHoMm cmydvae: guibop HCO, mamepuanvhas
MOYKA, YCIOBUS NPUMEHEHUs. 3AKOHA COXPAHEHUs UMNYIbCAd U 3AKOHA
COXPAHeHUs: IHEPULL.

B 000CHOBaHUH BO3MOKHOCTH HCIIOIb30BaHNUs 3aKOHOB 0
(3aKOHOMEpPHOCTE) AomyIeHa OINOKa.
nim

O00cHOBaHME OTCYTCTBYET

Kpumepuii 2

ITpuBeneHO MOTHOE pelIeHNe, BKITIOYAIOIIEe CIICTYIOIINE YIICMCHTHI: 3
I) 3amucaHbl  TOJNIO)KEHUS  TECOPUM U (DU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPHIX HEOOXOAMMO [UIs PELICHUS
3aa9 BBIOPAHHBIM CIIOCOOOM (B JAaHHOM CIIy4ae: 3aKOH COXPAHEeHUs
UMNYIbCA, 3AKOH COXPAHEHUs DHepeUlL);

II) onmcaHbl Bce BHOBb BBOJUMEIE B PEIICHUN OyKBEHHBIE 0003HAYCHUS
(U3HYECKUX BEIHYHUH (3a UCKTIOYeHUeM 0003HAYeHUll KOHCMAHM,
yKazannvix 6 eapuanme KHM, obo3nauenuii @eauduH, UCHONbL3YEMbIX
8 ycnosuu  3a0auy, U  CMAHOAPMHLIX — 0OO3HAUEHUUl  BENUYUH,
UCNONL3YEMBIX NPU HANUCAHUYU PUBUYECKUX 3AKOHOB);,

III) mpexcraBiaeHB! HEOOXOMMMBIE MaTeMaTHUYECKHE IIpeoOpa3oBaHUsA
1 pacu€Thl (MOACTAHOBKA YHCIOBBIX JaHHBIX B KOHEUHYIO (HOpPMYIY),
NPUBOJSIINE K TPABUIBHOMY YHCIOBOMY OTBETY (OIyCKaeTCsl peleHne
«TI0 YacTsM» C MPOMEKYTOYHBIMU BBIYHCIICHHUSIMA);

IV) npencraBneH NpaBWIBHBIA OTBET C YKa3aHHEM CIUHHI[ H3MEPCHUS
(bu3HUECKOI BETHUNHBI
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IIpaBunbpHO 3ammcaHbl Bce HEOOXOAWMEBIC TIOJIOKEHHS TCOPHH, 2
(usnyeckue 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEAEHBI HEOOXOAUMBIE
npeoOpa3oBaHus, HO HMMeEeTCs OJUH WM HECKOIBKO M3 CIETYOIINX
HEJIOCTaTKOB.
3anucy, COOTBETCTBYIOIIME MyHKTY II, mpeiacraBneHbl HEe B IOJHOM
00BEME HITH OTCYTCTBYIOT.

" (M)
B pemeHun uMeIOTCA JHMIIHME 3allMCH, HE BXOJSLIME B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOPBIE HE OTHENEHBl OT pPEUICHHS U He
3a4€PKHYTBL.

" (MJIN)
B HE0OX0AMMBIX MaTeMaTHYECKHX NMPE0OPa30BAaHUSAX MM BEIYHCICHHAX
JIOTYIICHBl ONIMOKHW, ¥ (M) B MaTeMaTHYECKHX MpeoOpa3oBaHUsIX/
BBIYHCIICHUSX MPOIMYLIEHBI IOTHYECKH Ba)KHbBIE IIATH.

" (M)
OtcyrctByeT myHKT IV, miam B HEM momymieHa ommoOKa (B TOM YHCIe
B 3alUCH €UHULl U3MEPEHHs BETUYHHbI)

ITpencraBiieHbl 3amucH, COOTBETCTBYIOUIME OJHOMY U3 CIECIYHOLIUX 1
CIIy4aeB.
IIpencraBieHsl TONBKO TONOXKEHHS W (HOPMYINBI, BBIpAXKAIOLIHE
(u3HYecKUe 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOIUMO IS PEIICHUS
NaHHOW  3ajmaum, 0Oe3  Kakux-mubo  mpeoOpa3oBaHUH € UX
WCIIOJIb30BaHNEM, HAIIPABJICHHBIX HA PEIICHHUE 3a/1aUH.

NI
B pemenun orcyrctByer OJJHA u3 ucxomHbix Gopmys, HeoOXoaumas
JUI pelIeHus] NaHHOHM 3amauu (WM yTBEp)KACHHE, JIeXKallee B OCHOBE
pelIeHns), HO NPHCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3oBaHUA
¢ uMeromumMucs GopMmysiaMH, HallpaBJIeHHbIE Ha peIleHHe 3a1a4H.

nim
B OJTHOM 3 MCXOMHBIX (bopMyI1, HCOOXOANMBIX IS PEIICHUS TaHHOH
3aJaud (WM B YTBEPXKIEHUH, JIeKAIEM B OCHOBE PELICHUs), JOMyIeHa
omnOKa, HO MPHUCYTCTBYIOT JIOTUYECKH BEpHBIE MpPeoOpa3oBaHUs
¢ uMeromumMucs GopMyIaMH, HAIIPaBJICHHBIC Ha PEIICHHE 3aIa9H.

Bce cimyuam pemeHms, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPHUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oayuta

Maxcumanvnviti 6ann 4
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nim

Cucrema rpy3oB M, m; u my,
[IOKa3aHHasT Ha PUCYHKE, JBUXKETCS
u3 coctosHHus Tmokos. IloBepxHOCTH
CTolla  TOpPH3OHTaJbHAs  TJajKasd.
KoaddurpeHT TpeHNs Mexay rpy3amu

DOU3UKA, 11 knacc.

M m pw=02. Ipysst M u m
CBA3aHBI NErKou HEPaCTHKUMON
HHUTBIO, KOTOpasi CKONB3UT IO OJOKY
6e3  Tpenus. Ilyctb M =12k,
my = mp = m. [Ipn KakuX 3HAUCHUAX M
Tpy3sl M W m; IBIKYTCS KaK OJHO
nenoe?

37/41

ny

Kakue 3axonbl Bbl ucmonb3oBaiy Uisi OMMCAaHUS JABHXKEHHUS CHUCTEMBI IPYy30B?
OOocHyiiTe WX TPUMEHHMOCTh K HaHHOMYy ciydaro. Cremaiite pHCYHOK

C YKa3aHHEM CUJI, IeUCTBYIOIIMX Ha Tefa.

© 2022 denepanbHast ciryx0a o Hag30py B cepe 00pa3oBaHUs U HAYKH




JemoncTpanuonHsiil Bapuant EI'D 2022 r. OU3UKA, 11 knace. 38/41

Bo3moskHOE pemienne

Oo6ocHoBanme AN
Bynem  cuurtath  cucTeMy ~— OTCUé€Ta,
CBA3aHHYI0 CO CTOJIOM, WHEPLHMAIbHOM. L o=
Iloxa rpy3sl M u m; IBUXKYTCS Kak OJHO

b _’ﬁ
neyio€c, UX MOKXKHO CUUTaTh OOTHUM TBép,I[bIM

TenoM M + m cioxHOH (GopMBL. ITO TeENo A

JIBUXKETCS TOCTYIATENbHO, KaK U TPY3 My,
MO3TOMY MOXKHO HCIIOJb30BaTh BTOPOH
3aKOH Hrrorona IS MOJIENHU
MaTepUaIbHON TOUKH. mg

Ha pucyHke mnoxa3aHbl BHEIIHUE CHIIBI, yv
JIEACTBYIOIIME HA 3TO TEJIO U HA TPY3 M;.
Tak xak HUTH JIETKast ¥ CKOJIB3UT MO OJIOKY
663 TpeHI/IH, TO MO>XXHO CHUTATh
h=h=T (1)

Tak Kak HUTh HEPACTSKUMA, TO YCKOPEHHUS TeT

a=ay=a @)
I'pys m; mnokourcs oTHocuTenbHO TIpy3a M. Cunsl, v
JIEHCTBYIOLIME HA ATOT I'PY3, II0KA3aHbl HA PUCYHKE. . -
Tak kak Ha Ipy3 JIEHCTByeT culla TpEHUs IMOKOs, TO OHa IT/[EELIFTP

v

YAOBIETBOPSET yCIOBUIO F' < UN]. mg

Pemenue
1. 3anumem BTOopoii 3akoH HbhrOTOHA I KaXK0T0 U3 TeJl B MPOEKIMIX Ha ocu Ox
u Oy BBeIEHHOW CHUCTEMbI KOOPJMHAT:

Ox: (M+m)a, =T,
Oy: may,=mg-T,
VYurém paBercrsa (1) u (2) 1 ClI0KUM ypaBHEHUS.
Momyunm:
g m
(M +2m)a=mg,orxyma “~ & 31+ 2m
2. 3anuiem BTopoii 3akoH HeloToHA 1151 Tpy3a my B poekiusx Ha ocu Ox u Oy:
Ox: ma=F,
Oy: mg—N,;=0
Fpy SUN;
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Momyunm:

a=g—"——<pg

ma <Ny =umg, OTKyna M+2m

m
Pemas HepaBeHCTBO ———— < |L OTHOCUTEIBHO M, IOXYIUM:
M

+2m
m< l =0,4xr.
1-2u
OtBer: m<0,4 xr
KpuTtepuu oueHuBaHHsI BBINOJTHEHUS 3a1aHUSs | Bayuibl

Kpumepuii 1

Bepno  oOocHOBaHa  BO3MOXXHOCTH  HCIIONIb30BaHUSI ~ 3aKOHOB
(3akoHOMepHOCTei). B manHOM ciyuae: suvibop HCO, mamepuanvivie
MOYKU, VCIOGUSL PAGEHCMEA CUNL HAMSANCEHUS HUMU, OeliCmEyIouux
Ha meaa, u paseHcmea YCKopenutl mei.

B 00OCHOBAaHHIH BO3MOKHOCTH HCIIOTIb30BaHUS 3aKOHOB
(3aKOHOMEPHOCTEH) AOMyIIeHa OIINOKa.

50171

OOO0CHOBaHHE OTCYTCTBYET

Kpumepuii 2

ITpuBeeHO MOJHOE PELICHNE, BKITIOYAIOIIEe CIICYIOIINE YICMEHTHI:

I) 3ammcansl TONOXKEHHS TeOopuM ¥ (U3WYECKHE  3aKOHEL,
3aKOHOMEPHOCTH, TPHMCHEHHE KOTOPBIX HEOOXOANMO Ui PEIICHHUS
3a/la4yil  BBIOpaHHBIM CIIOCOOOM (B JAaHHOM Cly4ae: 6mopol 3aKOH
Hviomona, ghopmyna ons cunvl mpenus noxos);

II) onmcaHE! Bce BHOBH BBOAMMEIE B PEIICHUN OyKBEHHBIE 0003HAUCHUS
(OUBMYECKUX BEIUYUH (3 UCKIIOYEHUEeM O0O03HAYEeHUll KOHCMAHM,
yKazanuvix 6 eapuanme KUM, obo3nauenuii 8eiuyuH, UCNOIb3YeMbIX
6 ycrosuu  3a0ayu, U  CMAHOAPMHBIX — 0OO3HAYEHUU  GETUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUSULECKUX 3AKOHOB);

III) mpencraBiieHBI HEOOXOIMMBIC MaTEMaTHYECKHE IMPeoOpa3OBaHUs
1 pacu€rbl (TMOICTAaHOBKA YHCIIOBHIX JAHHBIX B KOHEUHYIO (OpMYIy),
OpUBOAAIINE K TPAaBIIBHOMY UHCIOBOMY OTBETY (HOITyCKaeTCs
pELIEHHE «II0 YacTsIM» C IPOMEKYTOYHBIMH BEIYUCIICHUSMN);

IV) mpencraBieH npaBWIBHBIA OTBET C yKa3aHHUEM EAMHULl U3MEPEHUS
(hu3uIecKoil BEMNINHBI
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IlpaBuinbHO 3ammcaHBl BCE HEOOXOAWMEBIC TIOJNIOKCHUS TECOPHH, 2
(usnyeckue 3aKOHbBI, 3aKOHOMEPHOCTH, U MPOBEAEHBI HEOOXOIUMBIE
npeoOpa3oBaHus, HO MMEETCS OJHH HIH HECKOIBKO M3 CIEAYIONINX
HEJIOCTATKOB.
3anucH, COOTBETCTBYyMoLME MyHKTy II, mpeicTaBieHbl HE B MOJIHOM
00BEME HITH OTCYTCTBYIOT.

" (M)
B pemeHun MMelOTCS JMIIHHE 3alMCH, HE BXOJISIIME B pEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOPHIC HE OTAENEHBI OT PEIICHUS U He
3a4€PKHYTBL.

" (M)
B HE0OX0OIMMBIX MaTEMAaTHUECKHX IIPEOOPA30BAHUSIX WM BBIYUCICHUSIX
JOMYIICHBl OMMOKW, W (MIM) B MaTeMaTHYeCKHX IpeoOpa3oBaHUsX/
BBIYHCIICHUSX MPOIMYLIEHBI IOTHYECKH Ba)KHbBIE IIATH.

" (M)
OtcyrcTByeT nyHKT 1V, minm B HEM pomymieHa omuOka (B TOM YHCIE
B 3alUCH €UHULl U3MEPEHHs BETUYHHbI)

ITpencraBieHsl 3alKcH, COOTBETCTBYIOUIME OJHOMY HU3 CIEAYIOIIUX 1
CIIy4aeB.
IIpencraBieHsl TOJABKO TOJOXKEHUS H  (HOPMYyNBI, BBIpaKaroIne
(usHYecKue 3aKOHBI, IIPIMEHEHHAE KOTOPBIX HEOOXOIUMO ISl PeIIeHUS
NaHHOW  3amauu, 0Oe3  Kakux-TuOo  mpeoOpa3oBaHMd C  HX
WCIIOJIb30BaHNEM, HANIPABJICHHBIX HA PEIICHHUE 3a/1aUH.

W
B pemenun orcyrctByer OJJHA 13 UCXOAHBIX QOpMyI, HEOOXomumas
JUIS pelIeHusl JaHHOW 3a1aun (WK YTBEp)KICHHE, Jexallee B OCHOBE
pelreHns), HO NPHCYTCTBYIOT JIOTHYECKH BEpHBIC IIpeoOpa3oBaHUs
¢ uMeromumMucs GopMmysiaMH, HallpaBJIeHHbIE HA pPeIleHHe 3a1a4H.

nim
B OJIHOM u3 ncxomnbix (hopMy, HEOOXOIUMBIX JUTS PEIICHHs JaHHOH
3a1aud (UM B YTBEPXKAEHHH, JIeXkKallleM B OCHOBE PELICHUs ), JOMYIIeHa
ommbKa, HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE TNPeoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMH, HAIIPaBJICHHBIC Ha PEIICHHE 3aIa9H.

Bce ciryuan pemeHust, KOTOpbIE HE COOTBETCTBYIOT BBIMICYKAa3aHHBIM 0
KPUTEPHUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oayuta

Maxcumanvuwiit 6ann 4
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B coorBerctBun ¢ IlopsakoM mpoBeAeHUs TroCyJapCTBEHHONM HTOIOBOM
aTTecTallly MO0 00pa30BaTENBHBIM MpPOrpaMMaM CpeIHEro o0mero oopa3oBaHHS
(npuka3 Munnpocsenienus Poccun u Pocodpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpuposad Muntocrom Poccun 10.12.2018 Ne 52952)

«82. <..> Ilo pesynapraTaM IepBOil M BTOPOH MPOBEPOK SKCIEPTHI
HE3aBHCHUMO JpPYyr OT Jpyra BBICTAaBISAIOT Oaljbl 32 KaXIbld OTBET Ha 3aJaHMA
3K3aMeHaIOHHOH paboTsl EI'D ¢ pa3BépHyTHIM OTBETOM. <...>

B cimydae CyIIeCTBEHHOTO PAaCXOXICHHS B Oaylax, BBICTABICHHBIX IBYMS
9KCIIEPTaMH, Ha3HAyaeTcsi TpeTbs IpoBepka. CylECTBEHHOE PacXoXAeHHE
B Oayax oOIpeleNeH0 B KPUTEPHAX OLEHWBAHUS IO COOTBETCTBYIOIIEMY
yueOHOMY TIpeIMETYy.

OKCIepTy, OCYIIECTBISIOIIEMY TPETBIO IMPOBEPKY, IPENOCTABIAETCS
uHpopManus o Oannax, BBICTABICHHBIX OKCIEPTAMH, paHee MPOBEPSIBIIUMH
HK3aMEHAIIOHHYIO PaboTy».

CyIeCTBEHHBIMH CUUTAIOTCS CIEAYIOUINE PACXOXKACHHSL.

1.  Pacxoxxmenue Mexmy OaltaMu, BBHICTABICHHBIMH JBYMs SKCHEPTaMU
3a BBIMIOJHEHUE JII000ro n3 3amannii 24-30, B 2 win Oonee Oamna. B atom ciyyae
TPEeTUHl 3KCHepT NpOoBepsieT TOJLKO T€ OTBETHl HA 3aJlaHMs, KOTOPbHIE BBI3BAJIM
CTOJIb CYIIECTBEHHOE PAaCXOKACHHE.

2. PacxoxneHue B pe3yibTaTax OIEHHBAHHS JBYMS SKCIIEPTaMH OTBETa
Ha oAHO W3 3ajaHuil 24-30 3akmoyaeTcs B TOM, YTO OAMH 3KCIIEPT yKaszal Ha
OTCYTCTBHE OTBETa Ha 3aJ[aHue, a IPYTroi BHICTABUJI 3a BHIIIOJHEHUE 9TOTO 3a1aHHS
HEeHyJeBOoH Oami. B aTom cimywae TpeTwii SKCrepT HpoBepsieT TONBKO OTBETH Ha
3aJaHusg, KOTOpPBIC OBUTH OLCHEHBI CO CTOJb CYIIECTBCHHBIM pPACX0XKICHHEM.
Cutyanuu, 0OpH KOTOPbIX OIHMH OJKCIEPT YyKa3al Ha OTCYTCTBHE OTBeTa
B O9K3aMEHAIMOHHOW paboTe, a BTOPOH SKCHEpPT BHICTABHMI HYJEBOW Oamr 3a
BBINIOJIHCHHE OTOTO 3aJaHWs, HE SBISIFOTCS CHTYalMsIMH CYyIICCTBEHHOTO
PacX0oXIEHHS B OLEHUBAHHH.
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