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Enunslii rocygapcersennslii 3x3amen no ®U3UKE

IosicHeHNUsI K 7eMOHCTPAHOHHOMY BapHAHTY KOHTPOJIbHBIX
H3MEPUTETbHBIX MATEPHAJIOB €IMHOTO FOCY1apCTBEHHOT0 K3aMeHa
2023 roga no ®PU3UKE

IIpn o03HAKOMJIEHHHM C JAEMOHCTPAIlMOHHBIM BAapHAHTOM KOHTPOJBHBIX
n3MepuTenbHbIX MatepuanoB (KMM) ennHoro rocynapcternoro sk3amena (EI'D)
2023 r. cnemxyer uWMETh B BUAY, YTO 3a/JaHUs, BKIOYEHHBIE B HETO,
HE OTPaXKalOT BCEX D3JIEMEHTOB COAEPXKAHHUSA, KOTOpble OYIyT IpOBEPAThCA
¢ nomomplo BapuaHtoB KKWM B 2023 r. IlonHblii mepeyeHb 3IEMEHTOB
coJep)KaHusl, KOTOPbIE MOI'YT KOHTPOJHMPOBATHCS HAa €JUHOM TOCYIapCTBEHHOM
ok3ameHe 2023 1., mpuBeaéH B KOAU(PHUKATOPE DIEMEHTOB COAEPIKAHHS
u TpeOOBaHMII K YPOBHIO TIOJATOTOBKH BBIIYCKHHKOB 00pa30BaTEIbHBIX
OopraHuzalyil A OpOBENCHUs €AMHOr0 roCyJapcTBEHHOro sk3amena 2023 r. mo
¢usuke.

B 1eMoOHCTpaUMOHHOM BapHuaHTe TMpPeICTABJIEHbI KOHKpPETHbIEe TNPHUMEPbI
3ajaHMii, He HCYEpPNbIBAlOIMEe BCero MHOroo0pasusi  BO3MOKHBIX
¢GopMyJIHPOBOK 3aIaHNI HA KAKI0W MO3UIUM BAPHAHTA IK3aMeHANMOHHOI
padoThI.

Ha3naueHne IeMOHCTPAlMOHHOTO BapHaHTa 3aKIIOYaeTcs B TOM, UYTOOBI
JaTh BO3MOXKHOCTh TI0OOMy ydacTHHKy EI'D u mmpoxoil o0ImiecTBEeHHOCTH
COCTaBUTH MpEJACTaBICHHE O cTpykType Oymymmx KM, xommdectBe 3amaHMi,
00 ux GopMe U YpOBHE CIIOKHOCTH.

B 1eMOHCTpPalMOHHOM BapHaHTe NpPeICTABJIEHO ABA IpUMepa 3aJaHMil HA
no3unun 30 3k3aMeHanMoHHO padorbl. B peanbHBIX BapmaHTax
IK3aMEHAIMOHHOI PadoThl HA KAXKIYI0 MO3UIMIO OydeT MPeaoKeHO TOJIbKO
0JHO 3a/laHHe.

IIpuBenénnble KpUTEPUU OLEHKH BBHIMOJHEHUS 3aJaHUN C pa3BEPHYTHIM
OTBETOM, BKIIIOYEHHBIE B STOT BApPHAHT, JAIOT TPEACTAaBICHHE O TPeOOBAHHUSIX
K ITOJIHOTE U MPABUJIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH cBeJCHUS TO3BOJAT BBITYCKHUKAM BbIpabOTaTh CTPATETHIO MOATOTOBKH
k EID B 2023 1.
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JleMOHCTpaUMOHHBI BADHAHT
KOHTPOJIBHBIX H3MePHTEJIbHBIX MATEPHAJIOB
€IMHOT0 TOCY/IapCTBEHHOT0 PK3aMeHa 2023 roga
no ®UBUKE

HMHcTpyKuys 110 BHINOJHEHHUIO PAad0ThI

JIJis BBIMOJTHEHMSI SK3aMEHAMOHHON paboThl 1Mo (U3UKE OTBOAMTCS 3 yaca
55 munyt (235 munyT). Pabota cocTOMT M3 IBYX 4acTei, BKIIOYANOMIUX B ceOs
30 3agaHuid.

B zamanmsax 1-3, 7-9, 12-14 u 18 oTBeTOM sBIIAETCS IIEIOC YUCIO WA
KOHEYHas JecaTHuyHas IpoOb. OTBET 3alMLIMTE B IOJIE OTBETa B TEKCTE paboThI,
a 3aTeM IEepPCHECUTE IO MPHUBEAEHHOMY HIDKE o0pasily B OmaHk orBera Ne 1.
Ennauie uamepeHns GU3NUECKUX BETMYUH MHCATh HE HYKHO.

OTBeT: "2;5 m/c?. - 2 s 5

OtBeToM K 3amanumsm 4-6, 10, 11, 15-17, 19, 20, 21 u 23 saBnsgercs
MociIeI0BaTeIbHOCTh H(p. OTBET 3aNMUIIUTE B TMOJE OTBETAa B TEKCTE PabOTHI,
a3aTeM NEepeHECUTe MO MPHUBEIEHHOMY HIDKE 00pasily 0e3 mpoOernoB, 3arsThIX
U IpyTUX AOTIONHUTEIBHBIX CHMBOJIOB B O1aHK OTBETOB Ne 1.
A|B
OtBeT: 41 L| |

OTBeTOM K 3a7aHHI0 22 sABISIOTCS ABa uncia. OTBET 3alHIINUTE B II0JIE

OTBETa B TEKCTE PabOTHI, a 3aTe€M MEPEHECHTE M0 NMPUBEAEHHOMY HUXKe 00pasiy,
HE pasjienss Yyhciia npodesoM, B 61aHk oTBeToB Ne 1.

OTBeT:114i02[H. |,|-IO,2

OtBer k 3amaHmsaM 24-30 BkodaeT B ceOs MOAPOOHOE OMKCAaHHE BCETro
X0Jla BBITIOJHEHUA 3aiaHus. B Onanke oTBeToB No 2 yKaKUTe HOMEp 3aJaHHs
U 3alUIINTE €ro MOJHOE peleHHUe.

IMpr BBIYKCIEHHSX pa3pelraeTcs MCIONb30BaTh HEMPOTPaMMHUPYyEMBIN
KaJIbKYJIATOP.

Bce 6nanku EI'D 3anmonHstoTces spkuMH 4EPHBIMU YepHHIIaMu. J{omyckaeTcst
HCIIOJIb30BaHME TeJICBON MIIM KallMJUIIPHOHN pyUKH.

[Ipu BBIMONHEHUHM 3aJaHUK MOXHO ITOJIb30BATHCS YEPHOBHKOM. 3amUCH
B YePHOBHKE, 2 TaK:Ke B TeKCTe KOHTPOJIbHBIX H3MEPUTEIBLHBIX MAaTepHATIOB
He YYHMTBHIBAIOTCSI IPU OIIEHMBAHUU Pa0dOTHI.

Bamnbl, nmonmyueHHele Bamu 3a BBINONHEHHBIE 33JaHUS, CYMMHPYIOTCS.
ITocrapaiiTech BBINOJIHUTH KaK MOKHO Oosblie 3ajaHui U HaOpaTh HauboJjbliee
KOJINYECTBO OaIoB.

IMocne 3aBeprieHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KaXKJO€ 3aJlaHue
B Oyiankax oTBeToB Ne 1 1 Ne 2 Obu1 3anucaH 1oJ1 NpaBUIbLHBIM HOMEPOM.

Kenaem ycnexa!
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Hmxe mpuBeeHsI CIIpaBOYHBIC JaHHBIE, KOTOPBIE MOTYT OHag00nuThCs Bam
TIPH BEITIOJTHEHAH PAOOTEHL.

HCCHTH‘IHLIQ NMPpUCTABKHU

Hawnmeno- | OGo3nave- | Muoxwurens | Hammeno- | O0o3nave- | MHOXHTENb
BaHHE HHE BaHHE HHUE
rUra r 10° CaHTH c 10
Mera M 10° MUJLIA M 10°
KHJIO K 10° MUKpPO MK 10°
TeKTO r 10 HaHO H 10°
nenn I 107 HUKO il 10712
Koncmanmut
YHUCIIO TT n=3,14
YCKOpEHHE CBOOOIHOTO MaJeHUs Ha 3emiie g=10wm/c?

G=6,7-10" H-m/kr’

R = 8,31 JIxx/(monb-K)
k=1,3810"% /K
Npo=6" 10% momp ™!
c=3-108 m/c

k=1 =9-10° H-w¥Kn?

4me,

rpaBUTAIIOHHAS TIOCTOSTHHAS
YHHBEpCcalbHas ra3oBasi MOCTOSHHAS
nocrossaHas boibmana
MOCTOSIHHASL ABOTaapO

CKOpPOCTh CBETA B BaKyyMe

KO3(1)(1)I/ILH/IGHT TMPOMNOPHIHUOHAIIBHOCTHU B 3aKOHE KyJ’IOHa

MOYJIb 3apsiia FNEeKTPOHA
(371eMeHTapHBIN 3JIEKTPUYECKUH 3apsin)
nocrosinHasl [1nanka

=1,6-10" Kn
h=6,6-10"* Ilx-¢c

CoomHnowenus mexcoy pa3nuiHblMu eOUHUYAMU

TeMIeparypa

0K=-273°C

aTOMHas ¢JHHUIa MaCChbl

| aToMHas eAMHUIIA MAaCChl SKBHBAJICHTHA
1 3JIEKTPOHBOIBT

laem =1,66107 xr

931,5 MsB

13B=1,610" JIx

Macca wacmuy

3MEKTpoHa 9,1-10'kr ~ 5,5-10 *a.e.m.

IpOTOHA 1,673-1077 kr = 1,007 a.e.m.

HeHTpoHa 1,675:107 kr = 1,008 a.e.m.

Inomnocme TTOICOTHEYHOTO Macia 900 kr/v’
BOJIBI 1000 xr/™m’ AJTFIOMUHHUS 2700 kr/m’
npeBecuHsl (cocHa) 400 Kr/m® Kenesa 7800 kr/m’
KepocHHa 800 kr/m’ pTyTH 13 600 kr/m’
Yoenvnan mennoémkocmeo

Bogbl  4,2-10°  JI/(xr-K) amomunuad 900  JIx/(kr-K)
maa  2,1-10°  Tx/(kr-K) Meu 380  Jhx/(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 2,3-10° x/kr
IUIABJICHHS CBHHIIA 2,5-10* Jik/kr
IJIABJICHUA JIbJ1A 3,3-10° Jx/xr

Hopmansusie ycnosun:  nasnenne — 10° ITa, temmeparypa — 0 °C

Monapnas macca

aszora 28107 Kr/mMomb renus 4107
aprona 40-107  xr/monb KHCTIOPOsIa 32:107
BOJIOpOZIA 2:107 /Mo JUTHS 6107
BO3/lyXa 29.10° kr/monb HEOHa 20-10°7°
BOJIBI 18:10° xr/momb YIIEKHUCIIOro ra3a 44107

KI/MOJIb
KI/MOJIb
KI/MOJTb
KI/MOJIb
KI/MOJIb
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Yacrp 1

Omeemamu K 3a0anusam 1-23 aenaromca uucio uau nocied06amenbHOCHb
uugp. Omeem 3anuwiume 6 nole omeema 6 MmeKchme pabomol, a 3amem
nepenecume 6 b/JIAHK OTBETOB Ne 1 cnpasa om  Homepa
COOMEEemMCmeyoue20 3a0anus, HAUUHAaA ¢ nepeoll Kiemouxu. Kaxcowit cumeon
nuwiume 6 0mMOenbHOIU K1emouKke 6 COOMEemcmeuu ¢ NPUEEOEHHbIMU 6 D1aHKe
oopazyamu. Eounuysl usmepenusa pusuueckux eenuiun nucamo He HyHcHO.

Ha pucynke mnokazaH rpauk 3aBUCUMOCTH HPOEKLMH U, CKOPOCTH Tela
0T BpeMeHH ¢. KakoBa mpoeKius @, yCKOPEHHMs 3TOTO Teja B MHTEpBaje BPEMEHH
or 1 mo1,5c¢?

OrtBerT: M/c”.

B uneprmansHoit cucteMe oTcuéTa Cria, paBHas o Moaymo 16 H, coobmaer Tery
Maccoll m yckopenue d. Uemy paBeH MOIYJIb CHIIBI, [IOA ACHCTBUEM KOTOPOH TeIO

. m . .. a
Maccou E 6yz[eT HUMCTHb B 9TOM CUCTEME OTCUCTAa YCKOPECHHUC Z?

OrtBeT: H.

TToTeHIManbHas SHEPrus yNpPYyrod NPYXKHHBI NpH €€ pacTsDKeHWH Ha 2 CM
paBHa 2 Jlx. Haiigure Momynb HM3MEHEHUS MOTEHIUAIbHOU SHEPrHMM 3TOMH
IPY>KUHBI IPU YMEHBIIEHUH €€ pacTspkeHus Ha 0,5 cM.

Orger: JIx.
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Hebonpmoii rpy3, MOKOSIIMKACS HA TJIAAKOM TOPU30HTAIBHOM CTOJE, COSANHEH
MPYXUHOH €O CTEHKOH. ['py3 HEMHOro CMENIAl0T OT TIIOJIOKEHUS pPaBHOBECHS
BJIOJIb OCH TIPY>KHUHBI M OTITYCKAIOT U3 COCTOSTHUS MOKOs, IOCIIE Yero OH HaYWHAeT
KoJIe0aThCs, IBUTAsICh BIOJNb OCH IPYKWHBI, MapaJuIeIbHO KOTOPOH HalpaBJeHa
ocb Ox. B Ttabnuie mpuBEIeHbI 3HAYEHUS] KOOPIUHATHI TPy3a X B pa3INIHbIC
MOMEHTHI BpeMeHH f. BriOepuTe Bce BEpHbIE YTBEPIKICHHS O pe3yJibTaTax 3TOro
OMbITA HAa OCHOBaHWM JAaHHBIX, COJepXamuxcs B Tabmuie. AOCONOTHas
MOTPEITHOCTh U3MepeHust koopauHaTsl paBHa 0,1 cM, Bpemenu — 0,05 c.

tc 0,0 0,25 0,50 0,75 1,00 1,25 1,50
X, CM 3,0 2,1 0,0 2,1 -3,0 -2,1 0,0

1) B moment Bpemenn 1,50 ¢ yckopeHHe Tpy3a MaKCHMAIIBHO.

2) B momenT Bpemenu 0,50 ¢ KuHeTHUEeCKast SHEPTHs IPy3a MaKCUMaJIbHa.

3) Moaymps cuiibl, ¢ KOTOpOH NpyXHHA JeHCTBYeT Ha IPy3, B MOMEHT BPEMEHH
1,00 ¢ menbIie, yem B MOMeHT Bpemenu 0,25 c.

4) Ilepnon konebanmii rpysa paseH 1 c.

5) Yacrota konebanuii rpysa pasna 0,5 I'n.

OrtBeT:

CrnoprcMeH CIycKaeTcsl Ha MapailoTe C IOCTOSHHOM ckopocThro. Kak
U3MEHSIOTCS C TEUEHUEM BPEMEHH B NIPOLECCE CILyCKa UMITYJIBC CIIOPTCMEHA U €TI0
HOTEHIMAIbHAs dHEPrus?

J1st Kaykaoit BeIMYMHBI ONIPEISIUTE COOTBETCTBYIOIIMI XapaKkTep U3MEHEHHUS:

1) yBenuumBaercs
2) yMeHbIIaeTCs
3) He U3MEHsCeTCS

3anumuTe B TAaONMIYy BHIOpaHHBIC MUQPH! U KaXI0H (QU3MUECKOW BEITHIHUHEL.
Lludpsl B OTBETE MOTYT IIOBTOPSITHCSL.

Nmmynse TloTeHuunanpHast JHEPTuUst

© 2023 denepanbHast ciryx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH
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IIapuk Maccoii m BHCET HETTOJBIKHO Ha HEBECOMOM HEPACTHKUMOH =~ ——
HUTH JymHOW [. B pe3ynprare ToNM4YKa [IAPUK TPUOOPEN
CKOPOCTh U, HANpPAaBICHHYI0 TOPHU3OHTAIBHO (CM. PHCYHOK), i
¥ HayaJl COBEpIIATh KOJIeOaHUS B BEPTUKAIBHON TJIOCKOCTH.

YCTaHOBUTE COOTBETCTBHE MEXAY (U3NYECKUMH BEIMYMHAMU

U (GopMylnamH, BBIpAXKAIONIMMH WX B pPAacCMaTpHBacMOH 3amade me—>
(g — yckopeHne cBOOOIHOTO HaICHYI). v
K xaxmoi mosuLuy nepsoro crondua nogdepure COOTBETCTBYIOIIYIO

TIO3UIIMIO U3 BTOPOrO CTONOIA M 3alUINUTe B TAONUIy BBIOpaHHBIE HU(PHI TOX
COOTBETCTBYIOIIMMH OYKBaMIL

DOU3SNYECKUE BEJIMYMHBI DOOPMYVYIJIBI
A) MakcuMmajbHas BBICOTA IOABEMA LIapUKa 02
OTHOCHUTEIBHO MEPBOHAYAIBHOIO MOJIOKEHUS 1) m g- T

B) MOIyIb CHIIBI HATSOUKEHUS HATH B HIOKHEH TOUKE 5

TPaeKTOPHUH JBMXKCHHUS IApUKA 2) v

2g

3 mo?
o2
4y m g + T
A|b

OrtBeT:

Iunuanpuueckuit cocysn pasfaenéH JETKUM TOABHKHBIM TEIIOM30JIMPYIOLIUM
MOpIIHEM Ha JB€ 4acTH. B o1HOI YacTu cocylna HaxOOUTCS aproH, B JAPYrod —
HeoH. KoHIeEHTpauuss MoJeKyn Ta3oB ojauHakoBa. OmnpenennTe OTHOUICHHE
cpelHell KHHETHYECKOM DSHEpPruM TEMJIOBOTO JIBWKEHHS MOJIEKYJ aproHa
K CpeJHEeH KMHETHMYECKOW PHEPTrUu TEIUIOBOTO JBIKEHHS MOJIEKYJ HEOHA, KOT/a
MOPIICHb HAXOJAUTCS B PABHOBECHH.

OTBeT:

Temnepatypa kycka Metauia ¢ yaenbHoW TemmoéMkocThio 900 Jx/(xr-K)
noruzmiack co 120 °C go 40 °C. Tlpu 3TOM BBICIHIOCH KOJIMYECTBO TEILJIOTHI,
paBHoe 108 x[I>x. Uemy paBHa Macca 3TOro Kycka merajia?

OTBeT: KT.
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I'a3 momyumn konuyecTBO TemwnoThl, paBHoe 300 JIX, Ipu 3TOM BHYTPEHHSA
sHeprus ra3a ymenbimiack Ha 100 [Ix. Macca raza He mensack. Kakyro paboty
COBEPILIUII ra3 B 3TOM Iporecce?

OrtBeT: Jx.

B x&cTtkoM repMeTHdHOM cocyne 0o0BEMOM 1 M npu Ttemreparype 289 K
JUINTENIbHOE BpeMsl HaXOOWics BIaxHbli Bo3ayx u 10 r Bogsl. Cocynl MeAJICHHO
Harpenu 10 Temnepatypbl 298 K. ITonp3ysichk Tabnuiei MmIOTHOCTH HACBHIIIEHHBIX
TapoB BOJIBI, BEIOEPHUTE BCE BEPHBIC YTBEPIKACHHS O PE3YIIbTaTax STOTO OIBITA.

t, °C 16 | 17 | 18 19 20 21 22 23 24 25

pun 10 ke | 1,36 | 1,45 1,54 1,63 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1) Ilpu Temnepatype 23°C BIaXXHOCTB BO3IyXa B cocyze Obl1a paBHa 48,5%.

2) B redenue Bcero omneiTa B COCy/le HAXOAUIACH BOJA B KMAKOM COCTOSHUH.

3) Tak kak 00BEM cocyla HE M3MEHsUCS, AaBJICHHE BIAXKHOIO BO3TyXa
YBEIHYHBAJIOCH IPOTIOPIIMOHAIIBHO €T0 TeMIIepaType.

4) B HavanpHOM cocTosHMH npu Temnepatype 289 K map B cocyne Obul
HACBILICHHBIH.

5) HapL[I/IaJ'IBHOC JaBJICHUE CYXOT'0 BO3AyXa B COCYI€ HE U3MCHAIIOCH.

OTBeET:

B cocyne HemsmeHHOro o0béMa HaxoAWJIach MPU KOMHATHOM TeMIiepaTtype cMech
JIByX WJEaNbHBIX ra3oB, no | monp kaxzaoro. IlomoBuHy cozepkuMoro cocyna
BBITYCTHJIM, @ 3aTeM J00aBWiId B cocyl 1 Monp nepBoro rasa. TemmepaTrypa
B cocyle NOJJaepXHBajack Hem3MeHHOH. Kak wu3MeHWInChr B pe3yibTare
napuuagbHOE JaBJICHHUE IIEPBOTO ra3a U CyMMapHOE JaBICHUE CMECH I'a30B?

Jlnst KXol BEJIMYMHBI ONIPEEIINTE COOTBETCTBYIOIINI XapaKTep U3MEHEHUS:

1) yBenuumioch
2) YMEHBIIHUJIOCH
3) He U3MEHMIIOCHh

3anumuTe B TaOMUIly BhIOpaHHbIC HUMPBI A KaxA0H (U3NUECKOH BEIUYHHEI.
Ludpser B 0OTBETE MOTYT MOBTOPSITHCSL.

HapIII/IaJ'IBHOC JaBJICHUC JlaBJ'[eHI/Ie CMECHU
IICPBOIo ra3a ra3oB
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Bo ckombKO pa3 yMEHBIIUTCS MOAYTh CHI B3aMMOJCHCTBHS JBYX HEOOIBIIHX
METAJNIMYECKUX HIapUKOB OJJMHAKOBOIO JHaMETpa, UMEIOIUX 3apsiabl ¢; = +7 HKn
u ¢,=-3HKJN, ecoM mapuKu NPUBECTH B COMPHUKOCHOBEHHE U DPa3IBUHYThH
Ha IIpeXHee paccrosHue?

OtgerT: B pas(a).

JIBe ywacTuibl ¢ 3apsgamu ¢, = 2g U ¢, = ¢ BIIETAIOT B OJJHOPOJHOE MarHUTHOE
MoJie MEePHEeHUKYIIIPHO BEKTOPY MArHUTHOW WHIYKIUH CO CKOPOCTSIMHA U = U
U v, = 20 coorBercTBeHHO. OmnpenenuTe OTHOIICHHE Mouylied cuin Fi: F,
JIEHCTBYIONINX HAa HUX CO CTOPOHBI MATHUTHOTO MOJISL.

OrtBeT:

KonpeHcarop, 3apsokeHHBIH 70 pa3HOocTH moTeHiuanoB Uy, B MEpBbIA pa3
MOJKJIIOYMIIM K KaTyIlIKe ¢ MHAYKTUBHOCTBIO L; = L, a BO BTOpPOM — K KaTyllKe
C HMHIOYKTUBHOCTBIO L, = 5L. B o0oux ciydasx B MOJYYHBIIEMCS KOHTYpE
BO3HUKJIM HE3aTyXarolllhe 3JICKTPOMAarHUTHbIE Kosiebanus. KakoBo oTHolIeHHE

. W,
MAaKCUMAJIbHBIX 3HAYCHUHN 3HCPIHMM MArHUTHOI'O IIOJIA KaTyIIKH —Zmax. npu 3TUX
I'max

KoJieOaHMIX?

OtBeT:
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Mo rmagkuM nmapauieIbHBIM TOPU30HTANBHBIM IPOBOASAIINM PEIbCaM, 3aMKHYTHIM
Ha JIAMIIOYKY HAKaJMBaHWSA, IMEepeMeIaroT JErKMH TOHKHA IPOBOIHUK.
OO6pazoBaBmniics kKoHTYp KLMN HaxoauTcs B OJHOPOJHOM BEPTHUKAIHLHOM
MarHUTHOM TI0JI€ ¢ HHIAYKLHUEH B (puc. a). TIpi JBIKEHHN IPOBOIHAKA TUIOLIAb
KOHTypa M3MEHAETCS TaK, KaK yKa3aHO Ha rpaduke (puc. 6). Beibepure Bce BepHbIe
YTBEP)KICHUS, COOTBETCTBYIOILME TPUBEAEHHBIM JaHHBIM U OIIMCAHMIO OIIBITA.
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1) B Teuenue mepBbIX 6 C MHIYKIMOHHBIA TOK TE4ET dUepe3 JIAMIIOUKY
HETIPEPHIBHO.

2) B unrepsane Bpemenu ot 0 710 4 ¢ 1amMnouka roput Hauboee SpKo.

3) B momentr Bpemenm f=2 ¢ cwia Ammepa, ICHCTBYIOIIAas HA HPOBOAHHK,
HarpasJIeHa BIIEBO.

4) Makcumansras 9/1C HaBOOMTCA B KOHTYPE B MHTEPBAJIE BpEMEHH OT 4 110 8 ¢.

5) VIHOyKUMOHHBIM TOK B MHTEpBaje BpeMeHH OT 6 g0 12 ¢ TeyéT B OJHOM
HaINpaBJICHAUN.

OrtBeT:
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IInockast cBeToBas BOJHA HEPEXOOUT U3 BO3AyXa B INIMLEPUH
(cM. pucyHOK). UTO IPOUCXOANT MPH ITOM HEPEXOe C MEPHOIOM
9JIEKTPOMATHUTHBIX KOJIeOaHMI B CBETOBOHM BOJHE M C JUTHHOW
BOJIHBI?

Jns xaxxnoi BeJIMYMHBI ONpeAeIUTe COOTBETCTBYIOLIUI XapaKkTep
HU3MEHEHUS:

1) yBenmuuBaercs
2) yMeHbLIaeTCs
3) He u3MeHseTcs

3anumuTe B TAONUIYy BBIOpaHHBIC LMU(PBI AT KKIOH (U3MYECKOH BEIMYHHBI.
Ludpsl B OTBETE MOTYT HOBTOPSITHCSL.

Ilepuon
IJIEKTPOMArHUTHBIX JlmrHa BOJTHBI
KoJieOaHMi

Ha pucynke mpuBenéH rpaQuk 3aBHCHMOCTH CHIBI |
TOKA OT BpPEMECHM B KATyNIKE WHIYKTHBHOCTH

UIealIbHOTO KOJIeOaTeNbHOTO KOHTYA.
I'papmknr A m b mpencTaBmsioT HM3MEHEHHS \ /

(U3HYECKUX BEIMYMH, XapaKTEePU3YIOIUX KOJIeOaH s >
B KOHType. YCTAaHOBHTE COOTBETCTBHE Mexay U Tt
rpadukamu u ¢bmuIecKuMn BEIMYMHAMY,
3aBUCHMOCTB KOTOPBIX OT BPEMEHH 3TH TIpaduku
MOTyT mpencraBimaTh. K Kaxgoil mo3umuu mnepsoro croibua moadepute
COOTBETCTBYIOIIYI0 MO3HIHIO0 W3 BTOPOTO CTONONA W 3alHIIATE B TaOIHIY
BBIOpaHHBIC IIU(PEI IO/ COOTBETCTBYIOMNMHA OYKBaMH.

I'PAOUKUA OU3NMYECKUE BEJIMYNHBI
A) 1) WHIYKTHBHOCTH KaTyIIKH
3 2) HanpspKeHHe Ha OOKIamKax
! KOHJIEHCaTopa
0 T t 3) SHEprus JIECKTPUIECKOTO MMOJIS
B) KOHJIEHCATOpa
4) DHEPrus MarHUTHOTO IMOJIA KaTYIIKH
/
NG

OrtBeT:
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174
Sapo mnatunbl ¢ Pt MCHBITBIBAaET a-pacmaj, IpU 3TOM 00pa3yroTCs o-9acTHLA

A
U AIpO0 XHUMHUYECKOro »3JeMeHTa , X. Omnpenemure 3apaa Z (B eIuHMIAX
JIIEMEHTAPHOr0 3apsia) sapa X.

OTBeT:

Ha pucyHke nzo0paxkeHa yNpoIIEHHAS AUArPaMMa HIDKHHUX ()} ---==-=====-.
SHepreTMueckux  ypoBHed  aroma.  HymepoBanHbIMU E,

CTPENIKAMH OTMEYCHbl HEKOTOPbIC BOSMOKHBIC NMEPEXOIBI [
aToMa MEXAy 3TUMH ypoBHAMH. Kakwe W3 3THX UYeTHIPEX
HEepPEeXOo0B CBA3AHBI C H3IyYCHHEM CBeTa C HAHOONbIIEH
JUIMHOW BOJHBI W TIOTJIOIIEHWEM CBETa C HaWMEHbIIeiH
sHepruei?

YcTaHOBHTE COOTBETCTBHE MEXKTY MPOLIECCAMH MOTTIOIEHUS
U M3JyHeHHUs CBETA 1 SHEPIeTUYECKHMHU TIEPEX0/IaMu aToMa, 1 |
yKa3aHHBIMHU CTPEJIKAMU. o 1 234
K kaxmoii mo3umuu nepBoro croidua mnoadepure
COOTBETCTBYIONIYI0 ~ MO3WIMIO W3  BTOPOTO  CTONOIA

U 3aITHIINTE B TAOJIHILy BRIOPaHHEIC HU(PHI IT0]] COOTBETCTBYIOIIIMHI OYKBaMH.

I[TPOECCHI OHEPI'ETUYECKUE
IMEPEXO/IbI
A) H3ITydYeHHe CBeTa C HanOOJbIIeH JUTHHON BOTHBI 11
B) mHorioueHne cBeTa ¢ HAMMEHbINEN SHEPruei 2) 2
3) 3
4) 4

OTBeET:
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BeiGepure Bce BepHBIC YTBEPXKICHHS O (H3WYECKHX SBICHHUAX, BETHIMHAX
¥ 3aKOHOMEPHOCTSX. 3alUIInTe IHQPEL, 01X KOTOPEIMI OHH yKa3aHBI.

1) Ilpu yBenuueHHMM ANUHBI HUTH MAaTEMAaTHYECKOTO MAasTHHKA IIEPUOA €ro
KoneOaHMi yMEHBIIACTCS.

2) Senenue nuddysun nporexaeT B TBEPABIX TesaxX 3HAUYUTENBHO MEIJICHHEE,
9eM B KHUAKOCTSX.

3) Cuna JlopeHIa OTKJIOHSET IIOJOKUTENbHO W OTPHLATENBHO 3apsKEHHbIC
YAaCTHI[BI, BJIETAIOMME IIOJ YIJIOM K JIMHUSAM WHAYKIUA OXHOPOIHOTO
MarHUTHOTO TIOJISI, B TIPOTHBOIIOJIOKHEIE CTOPOHEI.

4) Judpaxuus peHTreHOBCKHX JIyuel HEBO3MOKHA.

5) B mnpouecce ¢doroaddexTa ¢ MOBEPXHOCTH BEIIECTBA IIOJ JEHCTBHEM
MaJAfOIIEr0 CBETa BBUICTAIOT 3JICKTPOHBL

OrtBeT:

HaHBI CJIEAYIOIINE 3aBUCUMOCTH BEJINYUH:

A) 3aBICHMOCTh TI€pHOAA MaIbIX CBOOOJHBIX KOJEOAHMH MaTeMaTHYEeCKOTrO
MAasTHHUKA OT JJIMHBI HUTH MAsITHUKA;

B) 3aBUCHMOCTh KOMMUYECTBA TEIUIOTHI, BHIIEISIONIETOCS TPH KOHJCHCAIMU Tapa,
OT €r0 MacCHl;

B) 3aBUCHMOCTB CHJIBI TOKa dYepe3 YYacTOK I[eMH, COACPXKAILMHA PE3HCTOP,
OT CONPOTHBIICHHS PE3UCTOpa MpPU IOCTOSHHOM HANpsHKEHWH Ha KOHIAX
ydacTka.

YCTaHOBHUTE COOTBETCTBHE MEXIY ATHMH 3aBHCUMOCTSAMHU M BHIAMHU TpaduKoB,
obo3HadeHHBIX mupamu 1-5. Jng kaxmoit 3aBucuMmoctTH A—B mopbepute
COOTBETCTBYIOUIMI BHJ rpaduka M 3alldIIATe B TaONUIy BBHIOpaHHBIC IHQPEI
0] COOTBETCTBYIOIIMMH OykBaMu. LIn(prl B OTBETE MOTYT HOBTOPSITHCSL.

OTBeT:
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Onpenennure HampsHKEHHE Ha JIAMITOYKE
(cM.  pHUCYHOK), €clli  abCOJIOTHAs
HNOTPELIHOCTh ~ OPSIMOTO  H3MEpeHHs
HampsDKEHWsT ~ paBHA  [eHe  JIeNIeHHs
BOJIBTMETDA.

Ortser: ( + ) B.

OU3UKA, 11 kmace. 15/42

B 6nanx omeemoe Ne 1 nepenecume moapKko uucia, ne pazoenas ux npooenom

unu Opy2um 3HaKoM.
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VYueHnKy HEOOXOIMMO Ha OIBITE OOHApY)XHTh 3aBUCHMOCTb 00bEMa rasa,
HAaXOMAIIETOCA B COCyA€ MOA TOABIKHBIM IIOPITHEM, OT TEeMIepaTypsl Trasa.
VY Hero mMeeTcs MATh Pa3IMYHBIX COCYIOB ¢ MaHOMeTpaMH. COoCy/IBl HATIOITHEHEI
OJIHUM M TEM K€ T'a30M IPH Pa3IMYHBIX TEMIEpaType U AaBICHUHU (CM. TabiuILy).
Kaxkue d6a cocyna HCOOXOANMO B3ATh YUCHUKY, YTOOBI IPOBECTH HCCIICIOBAHNE?

Ne [Hasnenue, klla TeMnepaType:) rasa Maccaraza, r
cocya B cocyne, °C
1 200 25 4
2 260 30 8
3 260 30 6
4 300 35 6
5 200 35 4

B otBert 3anumuTe HOMCpa BI)I6paHHBIX COCYyIOB.

OrtBeT:

He 3a06yobme nepenecmu e6ce omeemwl 6 Onank omeemos Nel
6 COOmeencmeuu ¢ UHCMPYKyueil no 8blNOIHEHUI0 Padomabl.

IIposepome, umoodwl Kax)3cowvlii omeem Obvll 3ANUCAH 6 CHIPOKE C HOMEPOM
COOMEemcmeyIou|e20 3a0anusl.

© 2023 denepanbHast ciryx0a 1o HaJ30py B chepe 00pa3oBaHUs U HAYKH




JemoncTpanuonHsiil Bapuant EI'D 2023 r. OU3UKA, 11 xnace. 17/42

Yacrtp 2

/lna 3anucu omeemos na 3adanusn 24-30 ucnonwvsyiime bJIAHK OTBETOB N 2.
3anuwume cnauana nomep 3aoanun (24, 25 u m.o.), a 3amem peuieHue
coomeemcmeyouienl 3a0auu. Omeemu 3anucvléaiine YéMKo u pazdopuueo.

B HmwkHEW NOJIOBUHE HE3APSHKEHHOIO METAJUIMYECKOTO
[rapa pacroJyiaraeTcs KpymHas mapooOpasHasi MOJOCTb,
3arnoiHeHHas Bo3ayxoMm. Illap HaxomutTcs B Bo3myxe
BlAJIW OT Jpyrux npeameroB. B 1meHtp mnomoctu
NOMEINEH MOJOXKUTENbHBIA TOYeuHBI 3apsn ¢ >0
(cm. PHUCYHOK). Hapucyiite KapTUHY  JIMHUHN
HaIpsHKEHHOCTH  AJIEKTPOCTATHUYECKOrO0 IOJsl  BHYTPHU
MOJIOCTH, BHYTPH IPOBOJHMKA M CHapyxHu mrapa. Ecmu
10JIe OTCYTCTBYET, HAIMIINTE B JaHHOW obmactu: E =0. Ecou mone OTIHYHO
OT HyJs, HApUCYHTEe KapTHUHY IO B JaHHOM 00JIacTH, UCHOIb3Ysl BOCEMb JIMHUM
Hanpspk€HHOCTU. OTBET MOSCHUTE, YKa3aB, Kakve (PU3NUECKHE 3aKOHOMEPHOCTH
Brl ncnionp3oBanu 11st 00bSICHEHHS.

Ilonnoe npagunvnoe peuwtenue Kax)coou us 3aoau 25-30 0ondxcno cooeprcams
3aKOHBL U POPMYTbL, NPUMEHEHUE KOMOPBIX HE00X00UMO U OOCHAMOYHO 01
peuwienus 3a0auu, a mMakdice MAmMeMamuuecKkue npeodpazoéaHus, pacuémol
C YUCNIEHHbIM OMEEMOM U NPU HEOOXOOUMOCMU PUCYHOK, HOACHAIOWUI
Ppewenue.

TInockast ibMHA TUIABAET B BOJIC, BBICTYIIAsl HAJl €€ MOBEpXHOCThIO Ha /2 = 0,04 M.
Onpenenure Maccy JIBAUHBI, €ClH IUomaap e€ mosepxHoctu S = 2500 cm?.
[TnoTHOCTH Ib1A paBHa 900 Kr/M’.

IIpexmer pacmonoXkeH Ha TTaBHOH ONTHYECKOH OCH TOHKOH coOMparomieil TUH3HL.
Ontryeckas cuna nuH3bl D = 5 nutp. M3o0paxeHue mpeamera NeicTBUTEIbHOE,
yBeNuUYeHHE (OTHOIICHUE BBICOTHI M300pa)KeHHs IpPEeIMETa K BBICOTE CaMOro
npenmera) k = 2. Hailfaure paccTosHEE MEXTy MPEIMETOM U €ro H300paxeHHeM.
IMoctpoiite n300paXkeHNE IpeIMeTa B JIMH3E.
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B 3amasiHHO# ¢ 0JTHOTO KOHIIAa TPYOKE HAXOAUTCS BIAXHBIA BO3AYX, OTIACIEHHBIN
oT arMmocdepsl cTonOukoM pryTH MmHOH [/ = 76 mMMm. Korma TpyOka mexur

TOPU30HTANBHO, OTHOCUTEIIbHAS BIAKHOCTb BO3Ayxa ¢ B Hell paBHa 80%. Kakoii
CTAQHET OTHOCHTEIbHAs BIIAXHOCTh 3TOro Bo3myxa P,, eciii TPyOKy HOCTaBUTh

BEPTUKAJIBHO, OTKPBITHIM KOHLOM BHH3? ATMoc(epHOe JaBieHHE paBHO
760 MM pt. ct. Temneparypy cUUTATh IOCTOSIHHOM.

B 0AHOPOOHOM »3IEKTPUUECKOM IIOJE€ C HaNpsHKEHHOCTBIO E

E =18 B/M Haxomarcs naBa Toue4yHbIX 3apsga: Q=-—1 vKn

nu g=+58Kn ¢ maccamu M =51 U m=10 I COOTBETCTBEHHO 0 q
(@) o

(cM. pucyHok). Ha xkakoMm paccrosHuM d JApyr OT Jpyra
HaXOAATCA 3apAMbl, €CIN UX YCKOPEHUs COBMAAOT 110 BENUYUHE
u HanpasieHuto? CphenaiiTe pUCYHOK C YKa3aHUEM BCEX CHJ, ACHCTBYIOILUX
Ha 3apsaabl. CHIIoi TsDKeCcTH IpeHeOpeds.

B OIIBITE 10 U3y4YEHHIO dororddexra
MOHOXpOMAaTHYECKOe U3ydeHne MomHocThio P = 0,21 Bt
[aJlaeT Ha MOBEPXHOCTh KaTo/a, B pe3yIbTaTe Yero B LEeNU
BO3HMKAaeT TOK. I'padWik 3aBHCHMOCTH CHJIBI TokKa [
0T HampspkeHust U MexIly aHOIOM M KaTOAOM IpUBENEH
Ha pucyHke. KakoBa yacTtoTa v majaoLiero CBeTa, €cld
B cpeaaeM oiuH u3 30 (GOTOHOB, MANAIOIIMX Ha KaToOI,
BBIOMBAET 3JICKTPOH?

B manenbkuii map maccoit M = 230 r, BucsAmuid Ha HUTH JuIMHOW [ = 50 cM,
NomajgaeT W 3acTpeBacT B HEM TOPU3OHTAIBHO JIETSIas myisi. MHHUMabHAs
CKOpPOCTb IyJH U,, TIPU KOTOPOH IIMap IOCJIE 3TOTO COBEPIIHT IONHBIA 000pOT
B BEPTHKAIBHON IUIOCKOCTH, paBHa 120 wm/c. Yemy paBHa Macca mmyau?
ConpoTtuBiieHuEM Bo3ayxa mpeHeOpeub. OOOCHYHTE NPUMEHHUMOCTh 3aKOHOB,
WCIIOJIb3YEMBIX TPH PELICHUH 3aauH.
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N

OnHoponuslii Opycok AB wmaccod M
MMOCTOSTHHOTO TPSIMOYTOJIBHOTO CEYEHUS
JIEKUT Ha TIAAKONM TOpU30HTAIBHON
MIOBEPXHOCTH CTOJIa, CBELIUBASCh C HErO

MEHEe YeM HaloJIOBUHY (CM. PHUCYHOK).

K npaBomy koHIy Opycka IpHKperuieHa
n€rkas HepacTshKMMash HUTb. Jlpyroi

KOHEI] HHUTH 3aKperyiéH Ha MEHBIIeM A
U3 JIByX JUCKOB MJEaJbHOTO COCTABHOI'O
Omoka. Ha Oonpimem Jmcke 3TOrO

Omoka  3akperuieHa  apyras  JIErkas
HepacTsHKUMasi HUTh, Ha KOTOPOM BUCHUT Ipy3 Maccol m = 1 Kr. JIucku cKpemnseHsl
JpYT ¢ IpyroM, obpasys eauHoe menoe. R =10 cm, 7 =5 cm.

CrenaifTe pUCYHOK C YKa3aHHEM CHUII, ICHCTBYIOIIUX Ha OPYCOK M, OJIOK u Tpy3 m.
Haiinute MuHMManbHOE 3HAueHHE M, NpU KOTOPOM CHUCTEMA TEl OCTaéTcs
HEIOABUKHOM.

O0ocHy#Te MPUMEHNMOCTh 3aKOHOB, CIIONB3yEMBIX MPU PEIICHIH 33/Ia9H.

Ilposepvme, umoodvl Kaxcovlit omeem 0bvll 3ANUCAH PAOOM C NPAGUTILHBLIM
HOMepoM 3a0anusi.
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Cucrema olleHHBaHMS IK3aMeHALMOHHOI padoTh! 0 pusuke
3ananns 1-23

[IpaBunbHOE BBIMONHEHHE Kaxkaoro u3 3amanui 1-3, 7-9, 12-14, 18, 22
u 23 onenuBaercs 1 OammoMm. 3ajgaHue CUMTACTCS BBIMOJIHEHHBIM BEPHO, €CIIH
OTBET 3alucaH B TOW (hopMe, KOTOpas yKa3aHa B WHCTPYKIMH TO BBIMIOJHEHUIO
3aJIaHus, U TIOJHOCTBIO COBIIAJACT C 3TAJOHOM OTBeTa. B oTBere Ha 3amanue 23
TOPSIIOK 3aITUCH CUMBOJIOB 3HAYCHUSI HE HMEET.

[TpaBuiibHOE BBIMOJIHEHUE KAXKIOTO M3 3amanuit 5, 6, 11, 16, 17 u 19, 21
oreHMBaeTcs 2 OayutamMu. 3aJjaHue CUMTAETCS BBINOJHEHHBIM BEPHO, €CIIM OTBET
3anucan B TOi opMe, KOTopas yka3aHa B MHCTPYKIIUH 110 BBITOJHECHHUIO 3aaHusl,
1 TOJIHOCTBIO COBIIAAAET C TAJIOHOM OTBETA: Ka)KIblii CUMBOJI B OTBETE CTOUT Ha
CBOEM MeCTe, JIUIIHUE CUMBOJBI B OTBETE OTCYTCTBYIOT. 1 Oaiul BEICTaBIISIETCS,
ecii Ha JII000H OJHOW TMO3WIMK OTBETa 3alHMcaH HE TOT CHMBOJ, KOTODBIH
MPEJICTABJICH B ATAJIOHE OTBeTa. BO Bcex apyrux citydasx BoicTaBisercs 0 Oamios.
Ecnu xonmyecTBO CHMBOJOB B OTBETe Ooibie TpeOyeMoro, BBHICTABISETCS
0 6aiIoB BHE 3aBHCHMOCTH OT TOrO, OBUIM JIM YKa3aHBl BCC HEOOXOAWMEBIC
CHMBOJIBI.

IIpaBusibHOE BBITIOJIHEHUE Kax10To U3 3aaanuit 4, 10, 15 u 20 onenuBaercs
2 bayutamu. 3aJjaHUe CUUTACTCS BBITIOJIHCHHBIM BEPHO, €CIIM OTBET 3allUCaH B TOW
dopme, KoTOpas ykazaHa B MHCTPYKIUH [0 BBITOJHCHHUIO 3a/IaHUs, KaXK[bIHA
CHUMBOJI TIPHCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHE CHMBOJIBL.
[Mopsimok 3amucu CHMBOJIOB B OTBETE 3HAYCHHs HE MMeeT. | Gayun BBICTaBIISETCS,
€CJIM TOJIBKO OJIMH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ITAJIOHY
(B TOM umcne ecTh OAWH JIMIIHUI CUMBOJ Hapsay C OCTaJbHBIMH BEPHBIMHU) HJIH
TONBKO OJMH CHMBOJ OTCYTCTBYET; BO BCEX JPYTHMX CIIydasX BBICTaBIISETCS
0 OamioB.

Homep IIpaBuabHbIIT Homep IIpaBuabHbIIT

3aiaHusl 0TBET 3alaHus 0TBET
1 -8 12 5,25
2 2 13 1
3 0,875 14 1
4 25 15 45
5 32 16 32
6 24 17 42
7 1 18 76
8 1,5 19 13
9 400 20 235
10 24 21 135
11 13 22 3,40,2

23 15
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Kputepun oneHHBaHUS BHINOJTHEHHS 3a1aHUT ¢ Pa3BEPHYTHIM OTBETOM

Beimonnenue 3ananuii 24—30 (¢ pa3BEPHYTHIM OTBETOM) OLICHHBAETCS IPEMETHOM
komuccuel. Ha ocHOBe KpuTepHeB, MPEICTABICHHBIX B TPHUBEIAEHHBIX HIKE
TabNMIaxX, 3a BBITOJHEHUE KAKAOTO 3aJaHHs B 3aBUCHMOCTH OT TIOJHOTHI
W TOpPaBWIBHOCTH [AHHOTO OJK3aMEHyeMBIM OTBeTa BhICTaBiseTcs oT 0 1o
MaKCHMAaJbHOTO Oana.

B HmxHel MoNIOBHHE HE3apsHKEHHOTO0 METaTHYeCKOTO
nrapa pacroJyiaraeTcs KpymHas IapooOpas3Has MOJOCTb,
3amojHeHHas Bo3ayxoM. lllap HaxomuTcs B BO3IyXe
BJAIX OT Jpyrux npeameroB. B 1mentp momoctu
MOMEIIEH TMOJOKUTENBHBI TOYeUHBIH 3apsin ¢ >0
(cm. PHUCYHOK). Hapucyiite KapTUHY  JIMHUHU
HANpsHKEHHOCTH  DJIEKTPOCTATHYECKOTO TIOJS  BHYTPH
M0JIOCTH, BHYTPH IPOBOJHMKA M CHapyxku miapa. Ecmu
MoJie OTCYTCTBYET, HAMIINTE B JAHHOW OOJacTH: E=0. Ecin mosne OTIHYHO
OT HYJIS, HAPUCYWTE KAPTHUHY TOJS B JIAHHOM OOJIACTH, MCIOIB3Ysl BOCEMb JIMHHIMA
HanpsoKEHHOCTH. OTBET TOSCHUTE, yKa3zaB, Kakue (DU3MYECKUE 3aKOHOMEPHOCTH
Br1 ncnonp3oBain g 00bACHEHHS.

Bo3mo:xHOe peLieHue

1. [IpuBenéH  cxemMaTHYECKUH  PUCYHOK
KapTUHBl JIMHUHA HamnpspKEHHOCTH: BHYTPH
HOJOCTH — CEMEHCTBO MpsSMbIX Jydew,
UCXOIMIIMX M3 3apsja U NPUXOAALIMX Ha
MOBEPXHOCTh  IIOJIOCTH 1O  HOpMaly;
CHApYXHU 1l1apa — CEMEUCTBO MPSIMBIX JIydeH,
UCXOAIINX c MIOBEPXHOCTH nrapa
Mo HOpMalmd K HeH W  yXOAAIHUX
B OECKOHEYHOCTb.

2. BHyTpu npoBoHHKa —
3NeKTpoCTaTHIECKOE Tosie E = 0.

3. 3apsn ¢ ToMeNIéH B IIEHTP 1apooOpa3Hon
MOJIOCTH, TMOJTOMY €ro OJIeKTPOCTaTHUECKOe IoJie B TMOJOCTH obOjamaer
LEHTPAIbHON CUMMETPHEN U BBIMJISIIUT KaK MOJie yeTUHEHHOTO TOUYEYHOTO 3apsiaa
q >0, Haxonsmerocs B LEHTpe MOJNOCTH. JIMHMM HampsKEHHOCTH 3TOr0 MOJA

HOAXOAAT MO HOPMaNM K MOBEPXHOCTU TMOJIOCTH, TJe PAaBHOMEPHO paclpeneNéH
OTpHLATEIbHbIN HHyIUPOBAHHBIN 3apsan —g < 0.

4. Ha Hapy»XHOH MOBEPXHOCTH IIapa HaXoAMTCA (B CHIy HEHTpanbHOCTH IIapa
B [[EJIOM) TTOJIOKHUTENBHBIN 3apsin ¢ > 0. [lockonbky BHyTpH mpoBoxHuka £ =0,

a CHapy’>Ku OKPY’KarolllUe NPEIMETHI PACIONOKEHBI NAJEKO OT llapa, 3TOT 3apsij
pacnpefené N0 NOBEPXHOCTU Iapa paBHOMepHO. Ero mose BHe 1apa BBITJISIUT
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KaK I10JI€ ye}.’[I/IHéHHOFO TOYCYHOI'O 3apsja q>0, PACIIOJIOKCHHOTO B LIEHTPC

n1apa. JIuauy HanpsyKEHHOCTH OTXOIAT OT LIapa I10 HOPMAJIH K €ro OBEPXHOCTH

KpnTeplm OLCHUBAHHUSA BbINNOJIHCHUSA 3aJaHUA

Baaabl

[IpuBeneHO MOMHOE MPAaBWILHOE PEIICHUE, BKIIIOYAIOIICE MPABUIBHBIN
oTBeT (B IaHHOM CJydae: npueeoéH CXeMamuyecKuti PUCYHOK JUHUL
HAnpsiCEHHOCMU NOsL 8 NONOCMU U CHapyscu wapa, n. 1), U TOIHOE
BepHOe O0OBsicHeHHe (B JaHHOM ciydae: n. 2, 3) C YyKa3aHHeM
HAOJIFOlaeMbIX SIBJICHHH M 3aKOHOB (B JAHHOM CIy4ae: Omcymcmeue
NEKMPUHECKO20  NONA  BHYMPU  NPOBOOHUKA, NOJe  YeOUHEHHO20
MOYeyH020 3apsa0a)

3

JlaH TpaBUIBHBEI OTBET, W NPHUBEICHO OOBSICHEHHE, HO B PEIICHUH
MMEETCs OJIMH MM HECKOJIBKO U3 CJIEAYIOIUX HEJOCTATKOB.

B o0OpsicHeHUH He yKa3aHO WIIM He HCIONB3YeTCs] OJHO U3 (HU3UIECKUX
SBJICHUH, CBOWCTB, ONpEICICHHH WIM OIWH W3 3aKOHOB ((opmymn),
HEOOXOIMMBIX JUIS IOJIHOTO BepHOro oOBsicHeHHs. (YTBepKIeHHE,
Jexariee B OCHOBE OOBSICHEHHS, HE IMOJAKPEIICHO COOTBETCTBYIOIINM
3aKOHOM, CBOMCTBOM, SIBJIEHUEM, ONIPEJEICHUEM U T.I1.)

n (M)
VYkazansl Bce HEOOXOAWMBIE MJsI OOBSCHEHUS SIBICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO B HUX COIEPKHUTCS OJIMH JIOTHYECKHUH HETOUET.

n (M)
B pemenunm wMeroTcs NHUINTHHWE 3alMCH, HE BXOMSIINE B peEIICHHE
(BO3MOXXHO, HEBEpHBIC), KOTOpBIE HE OTHEIEHBl OT pEIICHUS
U HE 3a4€PKHYTHI.

n (UJIn)
B pelieHHH MMEeTCsh HETOYHOCTh B YKa3aHUM Ha OJHO U3 (PU3MUYCCKHX
SIBICHUH, CBOMCTB, ONpeesieHHH, 3aKOHOB ((popMyI1), HEOOXOAUMBIX IS
TIOJIHOTO BEPHOTO OOBSCHEHHS

IIpeacTaBieHO pelieHHe, COOTBETCTBYIOIICE ONHOMY M3 CIICAYOLINX
CITy4aeB.
JlaH npaBWIBHBIA OTBET HAa BONPOC 3aJaHUsl, U MPUBEICHO O00BACHECHUE,
HO B HEM He yKaszaHbl [ABa SBIACHHSA WIH (U3UUECKUX 3aKOHA,
HEOOXOJUMBIX JUISI TIOJTHOTO BEPHOTO OOBSICHEHUSL.

NI
Vka3zaHbpl Bce HeOOXOmMMBIE Ul OOBACHEHMs SBJIEHHS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HWMEIOIIUECS PAacCY)KICHHUs, HaIpaBJICHHbIC
Ha MOJyYCHHE OTBETA Ha BOIPOC 3a/IaHUs, HE JIOBEICHBI 10 KOHIIA.

NI
Vka3anbl Bce HEOOXOAUMEBIE JUISI OOBSICHEHHS SBICHUS M 3aKOHBL,
3aKOHOMEPHOCTH, HO  HMMECIOIINECS  PACCYXKACHHS,  HPUBOISIINC
K OTBETY, CO/IEPKAT OLITHOKH.

nin
Vka3zaHpl HE BCce HEOOXOAMMEBIE IS OOBICHEHHS SBICHUS W 3aKOHBI,
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3aKOHOMEPHOCTH, HO HUMCIOTCSA BCPHBIC PACCYXKICHUA, HAIIPABJICHHBIC
Ha peHICHHUC 3aJa4Yn

Bce ciyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTECPHSIM BBICTABIICHHUS OLICHOK B 1, 2, 3 bamta

Maxcumanvrvii 6aun 3
[Tnockas npAvHA MIaBaeT B BOJE, BRICTYMAs HaJ €€ MOBEpXHOCThIO Ha /1 = 0,04 M.

Onpenenure Maccy JbAMHBL, €CIM ILIomans €€ moBepxHoctd S = 2500 cm?.

[InoTHOCTH Ibaa paBHa 900 Kr/M’.

Bo3moxkxHoe pPelICHUEe

Taxk kak apaMHA IIJIaBaeT =
I s g f Fa

F,=mg, h
pg(H —h)S =p,gHS I
rae Ps — MJIOTHOCTH BOJIBI,

Py — IUIOTHOCTH JIbJA, l m§
H — TomuuHa JIbIUHEL,
oTkyaa H :pih;

Ps =P
_ p.PSE_1000-900-2500-107*-0,04
e 1000—900

Otet: m =90 kr

m=p,SH =90 «r.

KpnTeplm OLCHUBAHHUSA BbINNOJHCHUSA 3aJaHUSA

Bbajbl

[TpuBeneHo MOTHOE pelIeHNE, BKIIOYAIOIIEe CIISIYOIINE YIICMCHTHI:

I) 3ammcanbl  MONOXKEHUS  Teopud W (U3HYECKUE  3aKOHBIL,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAWMO [UIs PEIIeHHUS
3aJa4il BBIOpAaHHBIM CIIOCOOOM (B ITAHHOM CIy4ae: PAGeHCHBO CUlbl
msocecmu cuie Apxumeoa, @vipadgcenue 0as cunvl Apxumeda, c6a3b
Maccol mena ¢ nIOMHOCMbIO);

II) ommcaHs! Bce BHOBH BBOJVMBIC B PEIICHHH OyKBEHHbBIE 0003HAUCHHS
(busnvecKkux BEMUYUH (32  UCKIIOUeHUueM O0OO03HAYeHUll KOHCMAHM,
yKazaunvix 6 eapuanme KHUM, o6o3nauenuil, ucnonb3yemvix 6 yCio6uu
3a0auu, U CMAHOAPMHLIX OOO3HAYEHUU GeIUYUH, UCHOTL3YEMbIX Npu
HANUCAHUY PU3UYECKUX 3AKOHOS);

II) npeacraBiaeHbl HEOOXOAUMBIC MAaTEMATHYECKUE MPeoOpa30BaHUs
U pacuéTel (MOACTAHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYIO (DOPMyIy),
NPUBOAIINE K IIPABHIHLHOMY YHCIOBOMY OTBETY (JIOITyCKAeTCs pelIeHHe
«TI0 YacTsAM» C MPOMEKYTOUHBIMU BBIYHCICHUSIMH);

IV) mpexncTaBieH NMpaBUIBHBINA OTBET C yKa3aHHEM EIUHHUI] H3MEPEHHS
HWCKOMOM BEJINUYHHBI

2
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[IpaBuiapHO 3amHcaHbl BCcEe HEOOXOOMMBIC MOJIOKCHUS TEOPHUH, 1
(usnyecKue 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEICHBI MPEOOpPa3OBaHUs,
HaIpaBJICHHBIC HA PENICHHE 3a/1a9H, HO IMEETCS OJIH FJIM HECKOJBKO M3
CIICIYIOIINX HEIOCTaTKOB.
3amnucu, COOTBETCTBYIOIME MyHKTY II, mpencraBieHbl HE B IOJIHOM
00BEME WM OTCYTCTBYIOT.

u (UJI1)
B peuieHHH HMEIOTCS JHIIHUE 3alliCH, HE BXOMSIINE B pELICHHE
(BO3MOXXKHO, HEBEpHBIE), KOTOpHIE HE OTHEICHBI OT pEIIeHHsS W He
3a4E€PKHYTHI.

U (UJ11)
B HE0OX0AMMBIX MaTeMaTHIeCKUX TPEOOPA30BAHUIX HIH BBIYHCICHHSIX
JIOMYIICHbI OIIMOKH, W (MJM) B MaTeMaTHYEeCKHX NpeoOpa3oBaHUsNK/
BBIYHCIICHUSX TPOITYLICHBI JIOTHYCSCKH BAXKHBIC IIATH.

u (UJI)
OtcyrctByeT myHKT IV, mwim B HEM HomymieHa ommoOKka (B TOM YHCIe
B 3aMUCH SIMHUILl H3MEPEHHS BEJIHIHUHbI)

Bce cimyuyanm pemeHus, KOTOpbleé HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHS OICHOK B 1 mu 2 Gamma

Maxcumanvrolii 6an 2
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[Mpeamer pacmooKeH Ha TJIaBHOW ONTHYECKOW OCH TOHKOH COOMpAroIeil JTMH3BL.
Ontryeckas cuna nuH3bl D = 5 qurp. M3o0paxkeHue mpeamera IeiCTBUTEIBHOE,
yBenuueHHe (OTHOILIEHHE BBICOTHI HM300paKEHHs MpeAMeTa K BBICOTE CaMoro
npexnmera) k = 2. Haifaure paccTosHEE MEXTy NPEIMETOM U €ro U300paxKeHHEM.
IMoctpoiite n300paxkeHNe MpeaMeTa B JIMH3E.

Bo3moxkxHoe pelIcHue

[MocTpoum n300paskeHre NpeaMeTa B IMH3€E, UCIIONb3Ys CBOMCTBA JIyya,
MPOXOJISILEro Yepe3 rIaBHbIH ONTHYECKUH LIEHTp JIMH3BI U JIy4a, 1apaijIeIbHOro
TJIaBHOM ONITHYECKOI OCH.

N

/

PaccTostHUSL OT IpeaMeTa W ero M300paKeHHs [0 JIMH3bI CBS3aHBI MEXKIY CO0Oi
(hopMyI0it TOHKOW JTHH3BL:
1 1 1

=—=—+—
F d f

Jlns yBenn4eHus JIMH3EI CTIpaBeUIUBEL popMyIsl: I =

=iz
U~

Taxum ob6pazom, f = HTF = % =0,6 Mm=60 cm.

dzi:?:%cm

VckoMoe paccTOsHIE MEXIY [IPEAMETOM H ero H300paKeHHEM
x=d+f=30+60=90 cm.
Otget: x =90 cM

© 2023 denepanbHast ciryx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH




JemoncTpanuonHsiil Bapuant EI'D 2023 r. OU3HUKA, 11 xnace.

26/42

KpnTepml OLCHUBAHHUSA BbINOJHCHUSA 3aJaHUA

Bbajibl

ITpuBeneHo MOTHOE pelIeHNe, BKIIOYAIOIIEe CIIeTYIOIINe YIIEMCHTHI:

) 3amucaHbl  TMOJMOXKEHUS ~ TEOpUH W (PU3MYECKHe  3aKOHBHI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAWMO [UIsS PELIeHHUs
3a/aui BBIOpaHHBIM CIOCOOOM (B JaHHOM Cilydae: @opmyna JuH3bl,
Gopmyna 0ns yeenuuenust IuH3wl),

IT) cnenan prCYHOK ¢ yKa3aHHEM XOJia JIy4deil B JIMH3E;

IIT) ormcaHbI Bce BHOBL BBOAMMEBIE B PEIICHNH OyKBCHHBIC 0003HAUCHHUS
(usnvecKkux BEMUYUH (32  UCKIIOUeHUueM O0O03HAYeHUl KOHCMAHM,
yKazaunvix 6 eapuanme KHUM, ob6o3nauenuil, ucnoib3yemvix 6 yCio8uu
3a0ayy, U CMAHOAPMHBIX OOO3HAYEHUL 6eTUYUH, UCHOILIVEMbIX NpU
HANUCAHUY PU3UYECKUX 3AKOHOS);

IV) npencrasnensl  HEOOXOJMMBbIE MaTeMaTHYECKUE MPeoOpa3OBaHMs
U pacy€Thl (IIOJCTAHOBKA YHCIOBBIX IAaHHBIX B KOHEUHYIO (hopmyiy),
MPUBOJIAINNE K MPABMILHOMY YHCIOBOMY OTBETY (JIOMYCKAaeTCs pelieHHe
«TI0 YacTsIM» C MPOMEXKYTOUHBIMHU BBIYMCIICHUSIMN);

V) npexacrtaBieH NMpaBHJIBHBIA OTBET C yKa3aHWEM EIUHUL] U3MEPEHHUS
HWCKOMOM BEINYMHBI

2

HpaBI/IHLHO 3alMCaHbl  BCC HeO6XOIII/IMLIe TMOJIOKEHUS  TEOpHH,
(1)I/I3I/I‘{€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU, U IIPOBCACHBI Hp606p330BaHI/I$[,
HaIlpaBJICHHBIC HA PCHICHUEC 3aJa4i, HO UMECTCA OAWH UJIM HECKOJIBKO U3
CIEAYIOINX HEAOCTATKOB.

3amucu, coorBercTBylomue nyHktam I w1, mpencraBneHbl
HE B ITOJTHOM 00BEME HIIH OTCYTCTBYIOT.

" (UJIN)
B pemeHun umerorcs JMIIHME 3alMCH, HE BXOIMINME B pEILEHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIE HE OTACICHBI OT pEIICHHS
U HE 3a4€PKHYTHI.

" (UJIN)
B HE0OXOAMMBIX MaTEMAaTHIECKUX MPEOOPA30BAHUSIX MM BEIYHCICHHSIX
JONYIICHbl OMMOKW, ¥ (WJIM) B MaTeMaTHYECKHX IpeoOpa3oBaHHAX/
BBIYHMCJICHUAX IPOIYLIEHBI JOTHYECKU BaKHBIE LLIATH.

" (UJI)
OTcyTCTBYeT NMyHKT V, WM B HEM JONyIIeHA OMMOKa (B TOM dHHCIE
B 3allUCH €JHHUIl U3MEPEHHs BEeTUIHHBI)

Bce cnydanm penieHusi, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KpUTEPHSIM BBICTABJICHHUS OLICHOK B 1 wmin 2 Oasuia

Maxcumanvroiil 6aun

© 2023 denepanbHast ciryx0a 1o HaJ30py B chepe 00pa3oBaHUs U HAYKH




JemoncTpanuonHsiil Bapuant EI'D 2023 r. OU3UKA, 11 xnace. 27/42

B 3amasiHHOI ¢ 0JIHOTO KOHIIA TPYOKE HAXOIUTCS BIAXKHBIA BO3IYX, OTICIEHHBIM
oT arMocdepsl cToJOnKoM pTyTH jiuHON / = 76 mm. Korma tpyOka mexut

TOPU30HTAIIBHO, OTHOCUTENbHAS BIaXKHOCTh Bo3ayxa P B Heil paBHa 80%. Kakoii
CTaHET OTHOCHTENIbHAsI BIKHOCTh JTOTO Bo3nyxa @, ecnu TpyOKy MOCTaBUTH

BEPTHKAIBHO, OTKPBITHIM KOHIIOM BHH3? ATMOC(EepHOEC MaBJCHHE pPaBHO
760 MM pr. cT. TemnepaTypy cUMTaTh MOCTOSHHOM.

Bo3moskHOE pemienue

1. OTHOCHTENbHAS BIAXXHOCTh BO3yXa B TPYOKe B IEPBOM Cllydae:

p

¢, =—L, tae p, — NaBleHNe BOJAHBIX IAPOB B TPyOKe, p, — HAABIEHHE
H

HACBIIIEHHBIX BOJSHBIX IApOB NpHU TOW ke Temmeparype. [l BTOpOro ciydas

p
OTHOCHUTCJIbHAA BJIAXXHOCTH BO3JyXa B pr61<e: (OF) =—2,1"£[C P, — HnapunyuajbHOC
H

JlaBJIeHHE BOSHBIX MTapOB B TPYyOKe.

N\ F

Po

O [
[, )

Po L

| -

2. HaBJ’ICHHC BJIQJKHOTO BO3JyXa B TIICPBOM Cliydac¢ paBHO aTMOC(i)CpHOMy
JABJICHUIO. pi.. = P, @ BO BTOPOM ClIy4ac — P, .. = Py —pgl, rac p — IIOTHOCTh

pTyTH, a [ — 1nuHa cTonbuKa pTyTH. 3aMeTUM, uTo p, = pgH, rae H = 760 mm.

3. O0BEM BIAKHOTO BO3IyXa IPH H3MEHEHHH ITOJIOXKEHUS TPYOKH N3MEHWICS TaK,
Kak W3MEHIINCh JUIMHBI CTOJOMKOB BO3IyXa, 3amepThIX pTyThlo. Cumnraem
BJIQKHBIM BO31yX HJeaibHbIM razoMm. llostomy mno 3akony boiing —Mapuorra

V. [
MOKeM 3amuacath 2 =-2=_ P0
o L py—pgl
4. U3 ypaBHEHHS Knaneiipona — Menneneena crenyer, qT0
VRT _ (v+v  IRT
== Py ==/ TAC p — NaPUHATLHOC IABJICHHE BOJSHOIO Napa,

Py — JABJICHHUE BIAXKHOTO BO3IyXa, V — KOJIMYECTBO MOJIb BOJSTHOTO I1apa B TPyOKe,
Ve — KOJIMYECTBO MOJIb CYXOT'0 BO3/lyXa B TpyOKe.

\4
Orcrona CJICAYy€CT, YTO L =————=const.

Pen V+Ve,
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PL_ P

IToaromy
P Popy

U Ui HU30TEPMUYECKOro Ipouecca Uil MaplualbHBIX

. PV pg
JAaBJICHUU BOOAHOTO Hapa HMEECM:. ——=—"—"=

Py N Po_Pgl.

5. Ioce 0ObeANHEHNS 3aMCAHHBIX BEIIIE YPaBHEHHH ITOIYYNM BBIpaKEHHE [UIS
OTHOCHUTEIHON BIAKHOCTH BO3[yXa BO BTOPOM CITy4ae:

Py —pg! pgH —pgl H-I 760 —76
— . = . = = 80 . e 720/ .
= T e T 760 °
OrtBeT: @, =72%
Kputepuu oueHNBaHusl BHINOJTHEHHUS 3aaHUsI Bbajasl
IIpuBeneHo nosiHOE pelieHne, BKIFOYAIOIIEe CIEYIOIUE 3JIeMEHTHI: 3

I) 3ammcansl  TONOXKEHWS ~ TeopuM W (QU3WYECKHE  3aKOHEI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO [UIsS PELIeHHUs
3ama4un BBIOPaHHBIM CIIOCOOOM (B IAHHOM CIydae: 8uipadiceHue O/
OMHOCUMENLHOU BIANCHOCTU 8030YXa 0L 08YX CAy4aes, hopmyavl Os
dasneHuss  61ANCHO20  6030yXa  Onsl  08YX  clyuaes,  @opmyia
2UOPOCMAmMU4ecKo20 0asieHus dcuokocmu, ypaenenue Knaneiipona —
Menoeneesa, saxon boiina — Mapuomma);

IT) onucaHbl BCe BHOBb BBOJIMMBIC B PELICHUHA OYKBEHHbIC 0003HAYCHUS
(u3nUecKkuX BETMYUH (3@ UCKIIOYeHUueM 0003HaAYeHUll KOHCMAaHM,
yKasanuvix 6 eapuanme KHUM, obo3nayenuti @enuyuH, uUCnONb3yeMblX
6 ycnoguu  3a0ayu, U  CMAHOAPMHLIX — 0DO3HAYEHUl  BETUYUH,
UCNONL3YEMBIX NPU HANUCAHUU PUBUYECKUX 3AKOHOB);

III) mpencraBneHEl HEOOXOAWMBIE MaTeMaTHYECKHE IpeoOpa3oBaHUs
U pacu€rhl (IOACTAHOBKA YHCIIOBHIX JAHHBIX B KOHEUHYIO (OpPMYIy),
MPUBOJSIINE K TPABHIBHOMY YHCIOBOMY OTBETY (IOIyCKaeTCs pelieHne
«II0 9acTSAM» C TIPOMEXYTOUYHBIMHU BEIUHCIICHHUSIMH);

IV) npencrasiieH npaBUiIbHBIN OTBET

© 2023 denepanbHast ciryx0a 1o HaJ30py B chepe 00pa3oBaHUs U HAYKH




JemoncTpanuonHsiil Bapuant EI'D 2023 r. OU3UKA, 11 xnace.

29/42

HpaBI/IJ'II)HO 3allMCaHbl  BCC HGOGXO)II/IMI)IC MOJIOKCHUSA  TCOPUH,
(1)I/ISI/I‘{€CKI/I€ 3aKOHBbI, 3aKOHOMEPHOCTH, MU IIPOBCIACHBI H€O6X0,I[I/IMLIC
l'[p606pa30BaHI/I$I, HO HMECTCA OJWH WIN HECKOJBKO W3 CICAYIOMUNX
HCIOCTATKOB.

3anucy, COOTBETCTBYomME NyHKTY II, mpencTaBieHbl HE B IIOJIHOM
00BEME WM OTCYTCTBYIOT.

n (W)
B pemenun umeroTcs NUIIHHE 3alMCH, HE BXOISIIME B peIIeHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIE HE OTHCICHB OT pEIICHHS
U HE 3aU4€PKHYTHI.

n (MJIn)
B HE0OXOIMMBIX MaTEeMaTHIECKUX MPEOOPa30BAHHUAX WIIH BEIYHCICHAIX
JOTYIICHbI OMIMOKH, W (MIM) B MaTeMaTHYeCKUX MpeoOpa3oBaHUsIX/
BBIYUCIICHUSX POIYILEHbI IOTHYECKH BaKHBIE IIary.

" (M)
OtcyrcTByeT nyHKT [V, nnu B HEM nonynieHa ombka

IIpencraBieHbl 3alMCH, COOTBETCTBYIOIIME OMHOMY U3 CIICIYIOIINX
CITy4aeB.
IMpencraBneHsl TONBKO TONOXKEHHS U (HOPMYIIBI, BBIPAKAIOIIHE
(usHUYeCcKUe 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOANMO U JIOCTaTOYHO
JUTsL pelleHUs aHHOW 3alaud, 0e3 Kakux-JIuOo mpeoOdpa3oBaHU C UX
HCTIOTB30BAHUEM, HAIIPABIICHHBIX HA PEIICHUE 3a1a9N.

NI
B pemenun otcyrcrByer OJJHA u3 ucxomubix gopmyin, HeoOXoaumas
JUISL peIIeHUs JaHHOHM 3amaud (WM yTBEpXKICHHUE, JIeKAllee B OCHOBE
pelIeHns), HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpPeoOpa3oBaHUA
¢ UMeromumMucs GopMyJiaMy, HallpaBJICHHbIE HA PEIIeHHE 3a1a4H.

nim
B OJTHOM u3 ucXomHbiX (pOpMyI, HEOGXOIMMBIX JUIS PENICHNs JaHHOH
3afaudl (MM B YTBEPXKIEHHH, JISKAIEM B OCHOBE PEIIEHHs), JOMYIIeHa
ommOKa, HO MPUCYTCTBYIOT JIOTMYECKH BEpHBIC MpeoOpa3oBaHUs
¢ UMeromuMucs GopMyIaMi, HaITpaBJICHHBIC Ha PEIICHHE 3a1a4H

Bee cmyuam pemreHus, KOTOpBIE HE COOTBETCTBYIOT BBIMICYKa3aHHBIM
KPHUTEPHSIM BEICTAaBICHHS OICHOK B 1, 2, 3 Gayuta

Maxcumanvrulii 6an
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B 0aHOPOIHOM JNIEKTPUYECKOM TIOJIeé C HANPSHKEHHOCTHIO E

E =18 B/M wHaxoasrcs nBa TouyeuHbIX 3apsga: Q=-1 uKn

u g=+5uKn ¢ maccamu M =51 U m=10 T COOTBETCTBEHHO 0 q
O o)

(cm. pucynox). Ha xakoMm paccrosHmm d Apyr OT JIpyra
HaXOMATCS 3aps/Ibl, €CIIH UX YCKOPEHHUS COBIIAIAOT 110 BEIUYNHE
u HampaBneHuto? CrenaiiTe PHCYHOK C YKa3aHMEM BCEX CHII, JEHCTBYIOMINX
Ha 3apsabl. CUIION TSDKECTH MPEHeOpeyb.

Bo3mo:xHOe pemieHue

1. HampaBum ock Ox 10 HampsukEHHOCTH 3JeKTpuueckoro moist E. Ha 3apsan g
JEHCTBYIOT JIBE 3JIEKTPHUECKUE CHIBL F, =gE €O CTOPOHBI OJHOPOJHOTO IIOJS

k
u cuna Kynona F'=F :% CO CTOpOHBI Jpyroro 3apsga. Ha szapsng QO
JEeUCTBYIOT cuna F, :|Q|E CO CTOpOHBI OJHOpogHOro mois u cuna Kyrona
ki
F'"=F :% CO CTOPOHBI 3apsJa ¢.
- E
£, O > =0 Fy
Q FII Fl q
> X

2. B cooTBeTcTBHHM CO BTOPBIM 3aKOHOM HsroToHa B MPOCKIUAX HAa OCh Ox umeeM:

ma=F-F, (1
Ma=-F,+F. 2)
Tornaa u3 coorHouenui (1) u (2) u ycrnoBust 331244 MOJTyYUM:
FE-F F-F
=T 3)
m M

3. [Toxncrasunss B (3) BeIpaskeHUS TS SJEKTPUYECKUX CHII, TIOTYYHM:
kq|O|(m+M)  [9-10°-5-10°-1-107-(0,01+0,005)
= ~1 m

E(m|0]+qM) 18(0,01-1-10” +0,005-5-10")

Otser: d =1 M
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KpnTeplm OLCHUBAHHUSA BbINOJHCHUSA 3aJaHUSA

Bbajibl

[TpuBeneHo MOTHOE pelIeHNEe, BKIIOYAIOIIEe CIISTYIOIIHE YIIEMCHTHI:

) 3amucaHbl  MONOXKEHUS ~ TEOpUM W (PU3MYEeCKHe  3aKOHBHI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAWMO [UIs PELIeHUS
3a/aud BBIOpaHHBIM crocoboM (B JaHHOM ciydae: 3akon Kynowua,
emopou 3axkon Hviomona, @opmyna ons cesasu  Hanpaxicénnocmu
NeKMPU1ecK020 Nojs ¢ CUnoll, oelicmayouell Ha 3apsio);

I) chmemaH mpaBUIBHBIM PHCYHOK C yKa3aHHEM CHI, AEHCTBYIOMNX
Ha 3apsibl;

IIT) onucaHbl Bce BHOBb BBOJMMBIC B PELICHUH OyKBEHHbIE 0003HAYCHUS
(u3MUecKuX BEMHYUH (3@ UCKIIOYeHUeM 0003HaA4eHUll KOHCMAaHM,
yKazaunvix 6 eapuarnme KHUM, o0603HaueHuil enuuuH, UCHOLb3YEMbIX
6 ycnosuu  3a0ayu, U CMAHOAPMHBIX — O0DO3HAYEHUN  BENUYUH,
UCNONL3YEMBIX NPU HANUCAHUYU PUBUYECKUX 3AKOHOB);

IV) mpoBeneHsl HEOOXOIMMBIE MaTEMaTHYECKHE IPeoOpa3OBaHUs
u pacuérhl (MIOJCTAHOBKA YMCIIOBBIX JaHHBIX B KOHEUHYIO (opmyiy),
MPUBOSIINE K PABIIBHOMY YHACIOBOMY OTBETY (IOIyCKaeTCsl pelieHne
«II0 YacTAM» C MPOMEKYTOYHBIMU BBIYHCIICHUSIMH);

V) npexactaBieH NpaBUJIbHBIA OTBET € yKa3aHUEM EOUHHUL] U3MEPEHHUS
HMCKOMOU BEJIMYUHBI

3

IIpaBuibHO 3amuMcaHbl BCE HEOOXOAWMBIE TIOJNIOKEHHUS  TEOPHH,
(u3udeckue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEIEHBI HEOOXOAMMBIC
npeoOpa3oBaHusl, HO MMEETCS OJWH WM HECKOJBKO W3 CIIEIYIOIIUX
HEJIOCTATKOB.

3anucy, coorsercTByromue nyHktam I u  III, mpencraBneHs
HE B MOJHOM 00BEME HITH OTCYTCTBYIOT.

n (UJIN)
B pemeHuyu HUMEIOTCS JMIIHME 3alUCH, HE BXOMAIIME B pELICHUE
(BO3MOXHO, HEBEpHbIC), KOTOpPbIE HE OTAEICHBI OT pEIICHUs
Y HE 3a4€PKHYTHI.

" (M)
B HeoO0X0auMbIX MaTeMaTHYECKUX MPEeoOpa3sOBaHUSIX MM BBIYHCICHUSIX
JIOTYIIEHbl OMMOKK, W (WIM) B MaTeMaTHYecKuX MpeoOpa3oBaHUsIX/
BBIUHUCIIEHUSX IPOIYILEHbI IOTHYECKU Ba)KHbIE LIary.

" (MJIn)
OTcyTCTBYeT MyHKT V, MM B HEM JONyIIeHA ommMOKa (B TOM dHHCIE
B 3aI1CU €IMHUI] U3MEPEHUs] BETUYHHBI)
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IpencraBneHsl 3amMCH, COOTBETCTBYIOIIME OMHOMY M3 CIIETYIOIINX
CITy4aes.
IIpencTaBiaeHB! TONBKO TIONOXKEHHS W (OPMYINBI, BBIPAXKAIOIIUE
(usHUYecKue 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOANMO IS PelICHHs
JaHHOI 3a1a4u, 6e3 KaKuX-T160 peobpa3oBaHuil ¢ X HCHONb30BaHUEM,
HaIpaBJICHHBIX HA PEIICHHUE 3a1a4HU.

N
B pemennn orcyrerByer OJJHA u3 ucxomubix (Gopmysi, HeoOXoxumMast
JUISL peIIeHUs] JaHHOHM 3ajaud (MIH yTBEpXKICHHUE, JIeKallee B OCHOBE
pELIeHUs]), HO NPUCYTCTBYIOT JIOTMYECKU BEPHBIE IPeoOpa3oBaHUs
¢ uMeromumMucs GopMyIaMu, HaIIPaBICHHBIE HA PEIICHNE 3a1a4H.

NI
B OJTHOM u3 ucXomHBIX (pOpMYIT, HEOOXOIMMBIX JUIs PEIICHHs JAHHOH
3afa4u (WU B YTBEPXKAEHUH, JISKALIEM B OCHOBE PEIIEHHUS), JOMyIIeHa
ommbKa, HO MPUCYTCTBYIOT JIOTMUYECKH BEpHBIE IIpeoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMu, HallpaBJICHHBIC Ha PEIICHAE 3a1a9H

Bce cmyuanm pemeHnsi, KOTOpBIE HE COOTBETCTBYIOT BBINICYyKa3aHHBIM
KPUTEPHUSIM BBICTABJIEHUs OLIEHOK B 1, 2, 3 Gayuta

Maxcumanvrolil 6ain
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B OTIBITE 1o U3YUYCHHUIO doroaddexta I, MA
MOHOXpPOMAaTHUYECKOE U3IydeHre MomHocteio P = 0,21 Bt
MaJIaeT Ha MMOBEPXHOCTh KAaTO/Ia, B pe3yJIbTaTe YeTo B TN
BO3HHKAaeT TOK. ['padMik 3aBHCUMOCTH CHIBI TOKa [
oT HanpsbkeHus U Mexay aHOIOM M KaToJOM NpUBENEH
Ha pucyHke. KakoBa wacTtora v majaromiero CBETa, eCliu
B cperHeM oauH u3 30 (OTOHOB, MajaroIIMX HA KaTo,
BBIOMBAET JIEKTPOH?

Bo3moskHOE pelienue

1. Tlo ompenenenuto cuibl Toka [ :z, rae g — 3apsja, TPOLIEAIINA uepes
t

HOTIEPEYHOE CEUCHHE ITPOBOIHHUKA 32 BPEMS £.

2. Korza TOK B IENM JOCTUTAECT HACKHINICHHS, BCE (POTOIICKTPOHBI, BHIOUTHIC W3
KaroJa, MOCTHraloT aHozja. Toraa 3a BpeMst ! depe3 MOINEpeyHoe CeueHHe
NPOBOJHMKA IIPOXOAMT 3apsn g = N,et, TAe e — MOAYJb 3apsna >JIEKTPOHa,
N, — xonm4uecTBO (HOTOIIEKTPOHOB, BEIOUTHIX U3 KaToja 3a 1 c.

1
Tak kak Ne:%Nq, (rme Ny — xonn4ecTBO (POTOHOB, MANAMOIIMX HA KaTOL

3alc),T0 [, =3—10Nq,e.

3. Tax kak sHeprus ¢poroHa Ey = hv, TO MOIHOCTb U3TyUYEHUs

w 307, _hv
P="-= Nghy=""ma""
t e
Pe ..
4. OKOHYATENBHO MOIYYUM: V :301—. CoracHO pUBEIEHHOMY TpauKy CHiia
max
TOKA HACBICHUS [, = 2 MA,
-19
Torjga v = 0.21-16-10 = ~8,5-10" ',
30-0,002-6,6-10
OTBeT: V ~ 8,5-1014 I'n
Kputepuu oueHnBaHusl BHINOJHEHHUS 3aaHUsI Banabl
[TpuBeeHO MONMHOE pelIeHNe, BKIIOYAIOIIEE CICAYIOIINE JIEMEHTHI: 3

I) zammcaHBl TONOXKEHWS TeOpMH W (pU3MUECKHE  3aKOHEL,
3aKOHOMEPHOCTH, NPHMCHEHHE KOTOPBIX HEOOXOIMMO IS PEIICHUS
3aja4n BBIOPAHHBIM CIOCOOOM (B TaHHOM CIydae: onpeoeieHue Cuibl
MOKa, CB3b CUNbl MOKA HACBIWEHUsT C KOAUYECm8OM (POmOHO8,
naoarwux Ha Kamoo 6 eOUHUYy 8pPeMeHU, 6blPaAdCeHUs Ol dHepeuu
gomona u mowHOCMU U3TYHUEHUS),

IT) onmcaHbl Bce BHOBb BBOAMMBIC B PEIICHUU OYKBEHHBIE 0003HAYCHUS
(u3MUecCKUX BENUYUH (32  UCKIIOUeHueM O0O03HAYeHUull KOHCMAHM,
ykazannvix 6 gapuanme KUM, 0603nauenutl, UCnOIb3yemMblx 6 YCI08UU
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3a0ayu, U CMAHOAPMHBIX O0OO3HAYEHUL BelUYUH, UCNONb3YVEMbIX NpU
HANUCAHUY PUIUYECKUX 3AKOHOB);

III) nmpencraBneHsl HEOOXOAMMBIE MaTeMaTH4YeCKHE MpeoOpa3oBaHMs
U pacuérhl (MOACTAHOBKA YHCIIOBEIX AAHHBIX B KOHEUHYIO (hOPMyIy),
MPUBOJIAIINE K IPABHIGHOMY YHCIOBOMY OTBETY (JIOITYyCKAeTCs pelIeHHe
«I10 4acTAM» C TIPOMEXYTOUHBIMU BBIUHCICHUAMH);

IV) mpencTaBieH NpaBUIBHBIN OTBET C yKa3aHHEM EIUHUI] H3MEPEHHS
HMCKOMOW BEJIMYMHBI

HpaBI/IHLHO 3alMcCaHbl  BCC HeO6XO,ZII/IMLIe TMOJIOKEHUSL  TCOpHHU,
(bl/ISI/I‘IGCKI/Ie 3aKOHbI, 3aKOHOMEPHOCTH, U IIPOBCIACHBLI H€O6XO}II/IMLIG
Hp606pa30BaHI/I}I, HO HMMECTCA OAWH HJIKM HECKOJBKO M3 CJICAYIOIIHX
HCIOOCTAaTKOB.

3ammcH, COOTBETCTBYIOIIME IMyHKTY II, mpeicTaBieHsl HE B IOIHOM
00BEME UM OTCYTCTBYIOT.

1 (UJIN)
B pemeHuu uMerOTCS NHMIIHKME 3allUCH, HE BXOAAIINE B peEIICHUE,
KOTOpBIEC HE OTACNICHBI OT PEUICHHS U He 3a4éPKHYTHI.

1 (MJIN)
B HeoOX0IMMBIX MaTEMaTHUECKUX MPEOOPa30BAHHUAX WU BBIYMCIECHUAX
JOTYIIeHbl OIMOKW, W (WIM) B MaTeMaTHYecKuX MpeoOpa3oBaHUsX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYECKH Ba)KHBIC IIIATH.

" (UJIN)
OtcyrctByeT nyHKT IV, nim B HEM JomymeHa omubka

TIpencraBieHbl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CICIYIOIIUX
CITydaeB.
[IpeacraBieHbl TOJNBKO TOJOXKEHUS W (POPMYIBI, BBIPAKAIOIIHE
(uzHuecKue 3aKOHbBI, MPUMEHEHHUE KOTOPBIX HEOOXOJAMMO M JOCTATOYHO
JUI pelIeHus] AaHHOW 3amadd, 0e3 Kakux-mubo mpeoOpa3oBaHHN ¢ UX
WCIIOJIb30BaHUEM, HAMIPABIICHHBIX HA PEIICHHUE 3a/1a49H.

NI
B pemenun orcyrctByer OJJHA n3 ucxogHbIX Gopmyi, HEOOXoaumast
JUIS PEUICHUs] JaHHOW 3ajaud (WU YTBEPXKICHHE, JIe)Kallee B OCHOBE
pelIeHus1), HO TIPUCYTCTBYIOT JIOTUMECKH BEpHBIC MpPeoOpa3oBaHUS
¢ UMEIoIUMHUCS (HOPMYJIaMH, HAIIpaBJICHHBIC Ha PEIICHHE 3a/1a9H.

nin
B OI[HOfI W3 UCXOAHBIX (HOPMYJ, HEOOXOAMMBIX /ISl PEIICHUS JaHHOM
3a1aun (WM B YTBEP)KACHUH, JIS)KAIIEeM B OCHOBE PEIICHUs ), TOIMyIIeHa
omunOKa, HO TIPUCYTCTBYIOT JIOTHYSCKH BEpHBIE MpeoOpa3oBaHUs
C UMCHOIIMMHUCS (OPMYJIaMH, HANPaBJICHHBIC HA PEIICHUE 3a1a91

Bce cnydanm penieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasuia

Maxcumanvruiil 6aun
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B manenskmit map macco M = 230r, Bucsammid Ha HUTH muHOH [ = 50 cMm,
nonajgaeT M 3acTpeBaeT B HEM TOPHU3OHTAIBbHO JETsLas Myns. MHHUManbHas
CKOPOCTh MyIH U,, MPHU KOTOPOH IIap IMocjie 3TOr0 COBEPHIUT MOJHBI 000pPOT
B BEPTHUKANbHOW IuIockocTH, paBHa 120 w™/c. Uemy paBHa Macca Imwymu?
CompoTuBneHneM Bo3ayxa HpeHeOpeub. OOOCHYHTe NPHUMEHHIMOCTh 3aKOHOB,
UCTIONb3YyEMBIX IIPH PEIEHNUH 3a1a4uu.

Bo3mo:xHOe pelieHue

OobocHoBaHue

1. Cucremy oTcuéTa, CBSI3aHHYIO ¢ 3eMIEH, OyIeM CUUTaTh HHEPIUATLHOM.

2. Tena cuntaeM MaTepuaIbHBIMU TOUKAMH.

3. Ay onucaHus B3aMMOACUCTBUS MY/ W IIapa UCIOIb30BAH 3aKOH COXpaHEHUS
uMIyJbca cucTeMbl Tesl. OH BBINOJHSETCS B MHEPLUAIBLHONH cuUCTeMe OTCuéTa,
€CIM CyMMa BHEUIHMX CHWJI, NPWIOKEHHbIX K TelaM CHUCTEMbI, paBHa HYJIO.
B nanHOM cimyuyae mpoeKuWM BHEIIHUX CHJI (CHJIBI TSDKECTH M CHIIBI HATSHKCHHUSA
HUTH) Ha TOPHU3OHTAIBHYI0 OCh B MOMEHT B3aUMOJCHCTBUS paBHBI HYIIO.
CrnenoBaTellbHO, MOKHO UCIIOJIb30BATh 3aKOH COXPAHEHUS UMITYJIbCa B IPOCKIUAX
Ha 3Ty OCb.

4. Ins nmanpHEWIIEero IBWXKCHHS INapa C 3acTpsBiled B HEM myneid Oyner
CIpaBEeUIMB  3aKOH  COXpPAHEHUS  MEXaHWYECKOW  HDHEpruH,  MOCKOJIbKY
CONMPOTHBJIICHUEM BO3AyXa IO YCJIOBHIO 3aJa4yd MOXHO MpeHeOpedb,
a eIMHCTBEHHas HEKOHCEpBAaTUBHAs CHiIa, NEHWCTBYIOIIAas Ha MIap, — CcUia
HATSDKEHUS! HUTH — HE COBepINaeT padoThl MPH ABIKEHHUH Iapa MO OKPY>KHOCTH,
MTOCKOJIBKY OHa BCIOJY MEPIEHIUKYIIIpHA CKOPOCTH JBMYKEHHUS I1apa.

5. YcnoBue MMHMMANbHOCTH U, O3HAYA€T, YTO LIAp COBEPLIAET IOJHBIA 000POT

B BEPTUKAJBHOH IUIOCKOCTH, HO HPH ITOM HaTsDKEHHE HHUTH B BEpXHEil Touke
(u ToNBKO B HEl!) oOpamraeTcs B HyIb.

Pemenne
1. 3aKOH COXpaHEHMs HMMITYJIbCa CBA3BIBAET CKOPOCTh IyJIM U, TEPEN yIapoM

CO CKOPOCTBIO U; COCTABHOTO TeNa Maccoii m + M cpasy nocie yaapa:
moy =(m+M)v,,
a 3aKOH COXPAHEHMsS MEXaHHYECKOil SHEPIHH — CKOPOCTh COCTABHOIO TEla CPasy

HoCJIE Y/apa ¢ ero CKOPOCTBIO U, B BEPXHEN TOUKe:

(m+M)U]2 (m+M)u22
> = 7 + (m +M ) g-2l.
2. Bropoii 3axod Hbl0TOHA B IPOEKIMAX HA PaAUaibHOE HAIPABJIEHUE X B BEPXHEN

TOYKC IPUHUMACT BUJ]

(m+M)1)22

(m+M)g: ]
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2
Berpasus oTcroma v, ¥ IOICTaBUB TOT PE3YJIbTAT B 3aKOH COXPAHEHMS JHEPTUH,

U1=\/5T>’l‘

3. IloxacraBuB BBIpa)XCHUE UISL U B 3aKOH COXpAaHCHMS UMITYJIbCA, IOJTYYHUM:
M\[5¢l  0,23,/5-10-0,5

HOIY4HM:

= = =0,01 xr.
vy —+[58 120-4/5-10-0,5
Oteer: m=10T
Kputepun oneHUBaHUs BHINOJIHEHHSI 3aIaHUSA | Bajuisl
Kpumepuii 1
BepHo  o0ocHOBaHa ~ BO3MOXXHOCTh  HCIIOJIb30BaHHSI  3aKOHOB 1

(3aKoHOMEpHOCTEH). B dannom ciyuae: 8blOOp UHEPYUATLHOU CUCTEMbL
omcuéma, MoOeib MAMEPUAIbHOU MOUKU, VCIOGUS NPUMEHUMOCHIU
3AKOHOB COXPAHEHUsl UMNYAbCA U MEXAHUYECKOU JHepeul, YCioeue
NPOX0ICOEHUs. 6EPXHEU MOYKU MPAEKMOPUU

B 000CHOBaHHH OTCYTCTBYET OJUH HIIH HECKOJBKO U3 3JIEMCHTOB. 0
i

B obocHoBaHuM nomy1ieHa omuoka.
i

OO0CHOBaHHE OTCYTCTBYET

Kpumepuii 2

I) 3amucanbl  TMOJIOKEHUS ~ TEOPUM M (PU3UYECKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOIUMO Ui PEUICHUS
3a7a4M BBIOPAHHBIM CIIOCOOOM (B JTAaHHOM CIIy4ae: 3aKOH COXPAHEeHUs
UMNYIbCA, 30KOH COXPAHEHUSl MEXAHUYECKOU IHepeuu, 6mopoll 3aKOH
Hvromona 0na Osudicenus mena no OKPYICHOCMU, YUMEHO, YMO
68 6epXHell MouKe CULA HAMANHCEHUs HUMU 00pauiaemcs 8 Hyiv);

IT) onncaHbl BCe BHOBb BBOJMMBIC B PEUICHHH OYKBEHHbIC 0003HAYCHUS
(usndecKkux BEMUUUH (3@ UCKTIOWeHueM 0003HAYeHUll KOHCIMAHM,
yKazauuwvix 6 eapuanme KHUM, o06o3nauenull, uUCnOIb3yemvlx 6 YClo6uu
3a0ayy, U CMAHOAPMHBLIX OOO3HAYEHUL 6eTUYUH, UCHONb3YeMbIX NpU
Hanucanuu Qu3uuecKux 3aKoHos);

III) mpoBeneHEI  HEOOXOMMMEBIE  MaTeMaTHUeCKWe IIpeoOpa3oBaHMsA
U pacuérhl (TIOJCTAHOBKA YHMCIIOBBIX [AHHBIX B KOHEUHYIO (QopMmyiy),
MPUBOJSIINE K MPABUILHOMY YHCIOBOMY OTBETY (IIOIyCKAETCsI pelIeHre
«TI0 YacTsAM» C MPOMEKYTOYHBIMU BBIIHCIICHUSIMHA);

IV) npencrasneH npaBWIbHBIM OTBET C YKa3aHUEM EIMHMIl U3MEPEHUS
HMCKOMOM BEJIMYUHBI
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HpaBI/IJ'II)HO 3anucadHbl  BCC HCO6XOI[I/IMI)IC MOJIOKCHUSI  TCOPHUH,
(1)I/ISI/I‘{€CKI/I€ 3aKOHBbI, 3aKOHOMEPHOCTH, W ITPOBCIACHBI HeO6XOZ[I/IMLI€
Hp606pa3OBaHI/I$I, HO HMEETCA OJWH WINW HECKOJBKO W3 CICHYIOIIHNX
HCIOCTATKOB.

3anucy, cooTBeTCTBYyomMe NyHKTY II, mpencraBiaeHbl HE B IOJHOM
00BEME WM OTCYTCTBYIOT.

" (UJ1)
B pemreHnmn wWMeEIOTCS JIMINHUE 3alliCH, HE BXOMAAIINE B pEIICHHE
(BO3MOXKHO, HEBEpHbIE), KOTOpblE HE OTHEIECHbl OT PpELIeHUs
U He 3a4EPKHYTHI.

n (MJIN)
B HeoO6X0aMMBIX MaTeMaTHYECKHX MPEOOPa30BaHHUAX UM BBIYUCICHUSIX
JIOMyLIeHbl OWIMOKW, W (WIM) B MaTreMaTH4ecKuX MpeoOpa3oBaHUsX/
BBIYHCIICHASX TIPOITYIICHBI JIOTHIECKH Ba)KHBIE IIIATH.

" (MJIN)
OtcyterByeT nyHKT IV, nnu B HEM JomymieHa ommOKa (B TOM 4HCIE
B 3aIIMCH SIMHHUII I3MEPEHHS BEITHIHHBI)

IpencraBneHsl 3alHCH, COOTBETCTBYIOIINE OJHOMY W3 CIETYIOIINX
CIIy4aeB.
IIpeacraBneHsl TOJNBKO TMOJOXKEHUS W (QOPMYJBI, BBIpAXKaIOIINE
(u3myecKue 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOANMO IS PEIICHUS
JaHHOM  3amauym, 0Oe3  Kakux-TmOo  mpeoOpa3oBaHMI € HX
WCIIOJIb30BaHUEM, HANIPABJICHHBIX HA PEILICHHUE 3a/1a4H.

i
B pemenun orcyrcrByer OJIHA u3 wcxomHbIX GopMyn, HEOOXoaumMast
JUI pelIeHus] AaHHOHM 3ajaud (WM yTBEep)KIEHHUE, JieKallee B OCHOBE
pelIeHns), HO MpPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPeoOpa3oBaHUA
¢ UMeromuMucs GopMyTaMu, HallpaBJICHHBIE Ha PEIICHNE 3aadH.

nim
B OJTHOM u3 ucxomubix Gopmyi1, HEOGXOMMMBIX IS PEUICHUS IaHHOI
3a71a4d (WM B YTBEPXKICHUH, JISKAIIeM B OCHOBE PEIICHHS), TOMyIIeHa
omunOKa, HO TMPHUCYTCTBYIOT JIOTHYECKH BEpHBIE MPEoOpa3oBaHUs
¢ umeromuMucs GopMyIaMi, HAITPaBJICHHBIC HA PEIICHNE 3aaTH

Bce cityuau penieHust, KOTOpble He COOTBETCTBYIOT BBIIIEYKAa3aHHBIM
KPHUTEPHSAM BEICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuoiii 6ain
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N

OpnHoponubelii  Opycok 4B wmaccoit M
MOCTOSIHHOTO TPSMOYTOJIBHOTO CEUSHHS
JKAT Ha TJIAJAKOM TOPHU30HTAIBHOMN
IIOBEPXHOCTH CTOJIA, CBEIIUBASICh C HETO

MEHEe 9YeM HANlOJIOBHHY (CM. PHCYHOK).

K mpaBomy koHIly Opycka NMpHKperieHa
N€rkas HepacTsbkumass HUTh. Jlpyroi

KOHELl HHUTH 3aKpeluiéH Ha MeHbIIeM A
U3 JABYX JUCKOB HEAIBLHOTO COCTABHOIO
O6moxa. Ha Oospmem JIucke 3TOrO

Omoka  3akpersieHa — apyras  JIErKas
HepacTsHKMMasi HUTh, Ha KOTOPO# BHCHUT rpy3 Maccold m = 1 Kr. JIUCKH CKpeTIeHBI
JIpyT ¢ Apyrom, oOpasys eaunoe uemnoe. R =10 cm, » =5 cm.

CrenaiiTe pHCYHOK C yKa3aHHEM CHII, IeHCTBYIOMUX Ha Opycok M, 610K u Tpy3 m.
Haiizute muHMManbHOE 3HaueHHWe M, mpU KOTOPOM CHCTEMa Tell OcTaéres
HEIOJBUKHOM.

O6ocHyiiTe NPUMEHUMOCTh 3aKOHOB, UCIIONB3YEMBIX MIPU PEIICHUH 33/1a4H.

Bo3moxkHoe pPelICHuEe

O0ocHoBaHue

1. Cucremy otcuéra, cBsI3aHHYIO ¢ 3eMiéid, Oynem cuntath nHepunansHoi (MCO).
2. Bpycok mepen OTpbIBOM €ro mpaBoro Kpas OT MOBEPXHOCTH cTojda Oyaem
CUMTATh TBEPIBIM TEJIOM C OCBIO BpAIICHHs, MPOXOAALICH MEepIeHANKYIIPHO
IUIOCKOCTH pHUCYHKa uYepe3 TOuKy A. VYcCIoBHE paBHOBECHS OTHOCUTEIHHO
BpalleHusl TBEPIOTO Teja HA OCH — PABEHCTBO HYJIIO CyMMBbl MOMEHTOB CHII,
MPUIOKEHHBIX K TETy, OTHOCUTEIHHO STOH OCH.

3. Huti HepacTsHKAMBI, TIOITOMY, €CITH TIOKOMTCS OPYCOK, TO TOKOSTCS H BCE
OCTaJIbHBIE TEJIa CUCTEMBI.

4. Hutn nérkue, mo3ToMy BEIMYHHA CHJIBI HATSDKEHHS KaXXIOW HHUTH B JIIO0OU e
ToYKe ofHa U Ta xke. B tom uncne: 7) =75, T, =T, (CM. PUCYHOK B PEILCHHN).

5. bnox mueanbHBIN (TpeHHS B OCAX HET, Macca OJOKa NPEHEOpeKMMO Mana).
[TostoMy ycnoBue paBHOBeCHs! OJIOKAa — PaBEHCTBO HYJIO CyMMbI MOMEHTOB CHIJI
HATSKEHUS HUTEH OTHOCUTENIBHO OCH OJI0Ka.

6. I'py3 MOXET ABUraTbCsl TONBKO IOCTYIATENbHO BJAOJbL BEepTUKaIbHOU ocu Oy,
Jexanedl B IUIOCKOCTH pUcyHKa. IloaToMy Juii rpy3a HCIONB3yeEM MOJENb
MaTepHaabHON TOYKM M HMpUMEHHM BTOpoil 3akoH HeioTona. Beneactue sToro
YCIIOBHE PaBHOBECHS — CyMMa IIPHJIOKEHHBIX K TPy3y CHJI paBHA HYIIIO.
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Pemenue

1. Cunbl, HedcTBYIOIIUE Ha OPYCOK,
0JIOK M TPYy3, OKa3aHbl HA PUCYHKE
UL ciydas, Korja Macca Opycka
MHHHMaJIbHA, W II03TOMY OH emé
MOKOUTCS Ha CTOJIe, HO Kacaercs
crona Tojabko B Touke A. Ilostomy
cuta N nIpunokeHa K Opycky
B Touke A U  HampaslcHa
BEPTHKAJILHO  BBEpPX, TaK  Kak
MOBEPXHOCTh CTOJIA IIaAKas (TPEHUs
HET).

2. 3amuiieM ypaBHEHHE MOMEHTOB
CHJI J71s OpyCcKa B MOMEHT, KOT/1a OH IIOKOHTCSI, KacasCh CTOJIA TOJIBKO B TOUKE A:

Tl-AB—Mg-A—zB:O,

OTKyzJa
_Mg
)

3. 3ammmem BTOpoi 3ak0H HEIOTOHA JUTS TOKOSIIIIETOCS TPy3a B MPOSKIMAX Ha och Oy
BBeaénnou MCO:

r

T, -mg=0,
OTKYyJa
T, =mg.
4. YcnoBue paBHOBeCHS OJIOKa Ha €r0 OCH:
T,-r=T,-R.
C yuérom Toro, uro 1y =715, T, =T,, nody4uM oTcroaa
T,-r=T,-R.
5. IToacTaBuB B 3TO PABEHCTBO PE3YJILTATHI 1. 2 U 3, OTYYUM:
M;
28 = mg - R.
2
Orcrona
0,1

OtBeT: minM =4xkr
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KpnTepnn OIICHUBAHMSA BBINNOJHCHUSA 3aJaHUSA

‘ Bajusl

Kpumepuii 1

Bepno  oOocHOBaHa ~ BO3MOXKHOCTh  HCIIOJIb30BaHUSI  3aKOHOB
(3aKOHOMEpHOCTEH). B dannom ciyuae: gblOOp UHEPYUATLHOU CUCTEMbL
omcuéma, moolenb Mmeépooco mend, MOOeNb MAMEPUAIbHOU THOUKU,
0C0beHHOCIU NPUMEHUMOCTU YCI08ULL PABHOBECUs

B 060cHOBaHMM OTCYTCTBYET OJJMH MJIM HECKOJIBKO U3 JJICMEHTOB.
50041

B o6ocHOBaHMH JOMyIIEHA OIIHOKA.
Wi

O00CHOBaHHE OTCYTCTBYET

Kpumepuii 2

) 3amucaHbl ~ MOJOXKECHUS ~ TEOPpHMM M (DU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOIMUMO Ui PELICHUS
3aJlaud BBIOpAaHHBIM CIIOCOOOM (B IaHHOM CITydae: ypagHeHue MOMEHMOos
cun ons 08yx mei, émopotul 3axon Heiomona),

II) cnmeman mpaBUIBHBIA PHCYHOK C YKa3aHHEM CHJI, JIEHCTBYIOIIMX
Ha Tela,

I1I) onrcaHbl Bce BHOBb BBOJUMBIC B PEIICHHH OYKBEHHbIC 0003HAUCHUS
(usnUecKkux BETWUYMH (3 uUCKIOueHueM 0003HaA4eHUll KOHCHMAHM,
ykazanuvix 6 eapuanme KHUM, o6o03naueHuil enuyuw, UCHONb3YEMbIX
6 ycioeuu  3a0ayu, U CMAHOAPMHLIX  0OO03HAYEHUU  BelUYUH,
UCNONBL3YEMbIX NPU HANUCAHUU PUBUYECKUX 3AKOHOB);

IV) mpoBeneHsl HeoOXOOMMBIE MaTeMaTHUeCKHe IIpeoOpa3oBaHMSA
U pacyérhl (MMOJCTAHOBKA YHCIIOBBIX NAHHBIX B KOHEUHYIO (OpPMYIY),
NPUBOJSIINE K PABUIBHOMY YHCIOBOMY OTBETY (JIOIyCKAeTCsl peleHne
«TI0 YacTsAM» C MPOMEKYTOYHBIMU BBIYHCIICHUSIMA);

V) npenactaBieH MPaBUIbHBIA OTBET C yKa3aHUEM CIUHHUI] U3MEPEHHUS
HWCKOMOM BEJIMYHMHBI
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HpaBI/IHBHO 3alMcaHbl  BCC HCO6XOI[I/IMI)I€ MOJIOKCHUSI  TCOPHUH,
(1)I/ISI/I‘{€CKI/I€ 3aKOHBbI, 3aKOHOMEPHOCTH, U ITPOBCICHBI HCO6XO,E[I/IMI>IC
Hp606pa3OBaHI/I$I, HO HMEETCA OJWH WINW HECKOJIBKO W3 CICHYIOIIHNX
HCIOCTATKOB.

3amucy, coorsercrByromue nyHkram I u I, npeacraBienst
HE B ITOJTHOM 00BEME HIIH OTCYTCTBYIOT.

" ()
B pemeHun wuMmeroTcs NUINHHE 3aHCH, HE BXOJSIINE B peIIeHHE
(BO3MOXXHO, HEBEpHBIC), KOTOpBIE HE OTHCICHBI OT pEIICHUS
U HE 3aU€PKHYTHI.

u ()
B HeoOXOIMMBIX MaTeMaTHUECKHX MPEOOPa30BaHUAX MM BEIYHUCICHUSIX
JIOMYIICHbl OIMOKW, | (WIM) B MaTeMaTHYECKHUX IpeoOpa3oBaHUsIX/
BBIYUCIICHUSX TPOIYIIEHBI IOTHYECKH BaKHBIE IIary.

" (UJIN)
OTtcyTcTBYeT NYHKT V, WIM B HEM JONylleHa omuOKa (B TOM 4ucIie
B 3aIHCH SIMHUI] U3MEPEHUs] BEJTMYHHBI)

[IpencraBneHsl 3amMcH, COOTBETCTBYIOIIME OAHOMY U3 CIEIYIOLINX
CITy4aeB.
IIpeacraBieHbl TOJBKO TMOJOXKEHUS W (POPMYJIBI,  BBIpAXKAIOIINE
(uzuueckue 3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOAMMO Ul PELICHUS
NAHHOW  3ajgaud, 0e3  Kakux-Tubo  mpeoOpa3oBaHW €  HX
WCIIOJIb30BaHUEM, HAIPABJICHHBIX Ha PEIICHUE 3a/1a4H.

nJim
B pemennn orcyrctByer OJJHA u3 ncxomssix ¢opmymn, HeoOXoaumas
JUISL pelleHrs NaHHOW 3agadd (WM yTBEPXKACHUE, Jiexallee B OCHOBE
pelIeHns1), HO NPUCYTCTBYIOT JIOTUYECKH BEpHblE MpeoOpa3oBaHuUs
¢ UMeroImuMucs (HopMyJIaMy, HallpaBJICHHBIC Ha pEIICHHE 3a1a4H.

nim
B OI[HOI71 W3 UCXOJHBIX (POPMYJI, HEOOXOAMMBIX /ISl PEIICHUS TaHHOU
3agauyl (MM B YTBEPXKACHHH, JISKAIIEM B OCHOBE pPEIIEHHs), JOMyIICHA
ommnbKa, HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs
¢ UMeroIuMucs GopMyJiaMH, HallpaBJeHHbIE HA PElICHHE 3a1a4Uu

Bce ciryyan penieHus, KOTOpBIE HE COOTBETCTBYIOT BHINICYKa3aHHBIM
KPHUTEPHUSM BBICTABJIECHUI OLIEHOK B 1, 2, 3 Gayuta

Maxcumanvruviii 6ann
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B coorBerctBun ¢ IlopsakoM mpoBeAeHUs TroCyJapCTBEHHONM HTOIOBOM
aTTeCTallMy MO 00pa30BaTENbHBIM MPOrpaMMaM CpeIHEro o0mero oopa3oBaHUS
(npuka3 Munnpocsenienus Poccun u Pocodpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpuposad Muntocrom Poccrn 10.12.2018 Ne 52952)

«82. <...> Ilo pesynapraTaM IepBOH M BTOPOH MPOBEPOK 3KCIEPTHI
HE3aBHCHUMO JpPYyr OT Apyra BBICTABISAIOT Oayjibl 3a KaXIbl OTBET Ha 3aJaHMA
sK3aMeHanuoHHOH paboTsl EI'D ¢ pa3sépHyThIM OTBETOM. <...>

B cimydae CymIecTBEHHOTO PacXOXIEHHS B Oayuiax, BBICTABIEHHBIX IBYMS
SKCIEepTaMHu, Ha3HayaeTcs TpeTbsd mpoBepka. CyIeCTBEHHOE PacXoXIeHHE
B Oayiax oOIpeneneHo B KPUTEPHAX OLEHHBAHUS IO COOTBETCTBYIOIIEMY
y4eOHOMY IIpeIMETYy.

OKCIepTy, OCYIIECTBIIOIIEMY TPETbIO IPOBEPKY, IPENOCTABIAECTCS
uHpopManuss o Oannax, BBICTABICHHBIX OKCIEPTAMH, paHee MPOBEPSBIIUMH
9K3aMEHAIIOHHYIO PaboTy».

CyIecTBEHHBIMH CUUTAIOTCS CIEAYIOLINE PACXOMKACHHSL.

1.  Pacxoxmenue Mexay OamiaMu, BBHICTABICHHBIMH JIByMsI SKCIEPTaMHU
3a BBHINOJHEHHE JT000T0 M3 3amaHuil 24-29 m 3a BemMonHeHHe 3amaHus 30 1o
kputeputo K2, B 2 unu 6osnee Oanna. B aTom cinyyae TpeTHii SKCIEpT MpoBEpsieT
TONBKO T€ OTBETHl HAa 3a/JaHMsl, KOTOPbIe BBI3BAIM CTOJNb CYLIECTBEHHOE
PacxoXICHHUE.

2. Pacxoxaenue B pe3yiapTaTax OLEHHMBaHHs IBYMS SKCIEpTaMU OTBETa
Ha OoAHO W3 3amaHui 24-30 3akiroyaeTcs B TOM, YTO OJMH 3KCIEPT yKazal
Ha OTCYTCTBHE OTBETAa Ha 3aJaHHe, a APYTroH BBEICTABHJI 3a BBIIIOJNHEHHE STOTO
3aJaHusl HeHyJeBoil 6ami. B sToMm ciyyae TpeTuil SKCHEPT IPOBEPSIET TOJBKO
OTBETHl Ha 3aJaHUs, KOTOpble OBUTM OLEHEHBl €O CTOJb CYLIECTBEHHBIM
pacxoxneHneM. CHTyalud, B KOTOPBIX OJHMH HKCIIEPT yKa3zal Ha OTCYTCTBHE
OTBETa B HK3aMEHAIMOHHON padoTe, a BTOPOH SKCIEPT BBICTABMI HYJICBOH Oayut
3a BBIIOJHEHHE OTOTO 3aJaHMs, HE SBISIIOTCA CHTYalUsIMU CYIIECTBEHHOTO
PacXOX/ICHUS B OLCHUBAHUH.
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