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Enunblii rocyaapersennslii 3x3amen no ®U3UKE

IHosicHeHNs K 1€MOHCTPALHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 FOCYJapCTBEHHOI0 IK3aMeHa
2027 rona no ®PU3UKE

IIpy o03HaKOMJIIEHHUM C JEMOHCTPAlOHHBIM BapUaHTOM KOHTPOJBHBIX
u3MeputenbHbIx Matepuanos (KMM) enunoro rocynapcrsenHoro sx3amena (EI'D)
2027 r. ciaemyer WMETh B BHAY, 4TO 3aJaHUs, BKIIOYEHHBIE B  HETO,
HE OTPaXalOT BCEX OJIEMEHTOB COAEPXKAHHSA, KOTOpbIe OYIyT IIPOBEPATHCS
¢ nomompro BapuaHtoB KHWM B 2027 r. IlosnHBI IEepedyeHb 3JIEMEHTOB
cofiepXaHHs, KOTOPble MOTYT KOHTPOJIHPOBAThCS HA E€IMHOM TOCYIapCTBEHHOM
sk3ameHe 2027 r., mpuBegéH B KoAU(HUKATOpPE IPOBEPSIEMBIX TPeOOBaHHI
K pe3yJbTaTaM OCBOCHHSA OCHOBHOM 00pa3oBaTENbHOH IIPOTpaMMBEI CPEIHETO
obmero 0o0pa3oBaHWS W IJIEMEHTOB COJICPXKAHUS IUIS IPOBEICHHS EIUHOTO
rOCyapCTBEHHOTO 9K3aMeHa MO (pU3UKe.

B neMOHCTpPAMOHHOM BapHaHTe NpPeICTABJIEeHbl KOHKpPETHBbIE NPUMEpPDI
3a/laHul, He HCYepHbIBAIOIIUMe BCero.  MHOI000pasusi  BO3MOKHBIX
¢opmMyIMpoOBOK 3aJaHMI HA KAXKAO0I TO3MUIMHA BAPHAHTA 3K3aMeHAIMOHHOM
padoThlI.

Ha3HaueHne IeMOHCTPAIIOHHOTO BapHaHTa 3aKIIOYAaeTCs B TOM, YTOOBI
JaTb BO3MOXKHOCTb JI0OOMYy ydacTHUKY EI'D u mupokod oOLIeCTBEHHOCTH
COCTaBUTh IpEJCTaBIeHUE O cTpykrype Oynmymux KWM, konuyectBe 3aaHuid,
00 ux popme U YpOBHE CIIOKHOCTH.

B 1eMOHCTpPanIMOHHOM BapHaHTe MPEACTABJIEHO TPH NMpUMepa 3aJaHuii Ha
Mo3uIMH 26 JK3aMeHAUMOHHOH paGoTel. B peanbHbIX BapHaHTax
IK3aMeHAMOHHOI padoThl HA JAHHOI MO3ULIMH Oy/AeT NMPEAI0KeHO TOJIbKO
OJHO 3a/1aHHe.

[IpuBenénnpie KpuUTEpUH OIEHKM BBIMOJHEHUS 3aJaHU € pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B ATOT BapHaHT, AAIOT MPEACTaBIEHHE O TPeOOBaHHIX
K MOJIHOTE W TIPAaBUIIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH cBEJEHUS MO3BOJIAT BHITYCKHUKAM BbIpab0TaTh CTPATETUIO OATOTOBKH
k EI'D B 2027 1.
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JleMOHCTPALMOHHBIH BAPHAHT
KOHTPOJBHBIX H3MEPUTETBHBIX MATEPHATIOB
€/IMHOT0 TroCy1apCTBEHHOT0 Yk3ameHa 2027 roaa
no ®PU3UKE

HNHceTpyKkuus 1m0 BbINOJTHEHHIO PadoThI

JI1st BBITIOJIHEHUS DK3aMEHAI[MOHHOW PaboThI MO (U3UKE OTBOAMUTCS 3 4aca
55 munyT (235 MuHYT). PaboTa coCcTOMT U3 ABYX WacTel, BKIIIOUAIONIUX B ceOs
26 3aaHui.

B zamanmsax 14, 7, 8, 11-13 u 16 oTBETOM SABJISICTCA IICIO€ YHCIO HIH
KOHEYHasl AecATHYHAs IpoOb. OTBET 3alUIIMTE B IMOJIE OTBETA B TEKCTE PalOTHI,
a 3aTeM IIepeHeCHTe 10 NPHUBEIEHHOMY HWKe 00pasily B OmaHk orBera Ne 1.
EnuHune! uamepenus GU3NYSCKUX BETMYHH MHCATh HE HYKHO.

Otser:  -2.D m/c’, - 2 /] 5

OtBeToM K 3aganusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBmsgercs
nocie0BaTeIbHOCTh Hdp. B 3amanusax 5, 9, 14 u 18 mpenmonaraercs nBa Wiu
TpH BepHbIX oTBeTa. OTBET 3alMIIMTE B IOJIE OTBETa B TEKCTE pabOThI, a 3aTeM
MEPEHECUTE MO0 NMPUBEAEHHOMY HIDKE 00pasily 0e3 mpoOesnoB, 3amsThiX U IPYTHX
JIOTIOJTHUTENFHBIX CHMBOJIOB B OJ1aHK 0TBETOB No 1.

Al|lb
OtBer: 41 4 |

OtBeToM K 3amanuio 19 sBiagrorTcs aBa yucia. OTBET 3alMIINTE B IOJIE

OTBETa B TEKCTE PabOTHI, & 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HIKE 00pasily,
HE pas3felss yncia npodenom, B 01aHK oTBeToB Ne 1.

Omer: (14 + 02 )H. 1,40, 2

OtBer Kk 3amaHusM 21-26 Bkiaro4aeT B ceOs MOAPOOHOE OMHCAHUE BCETO
X0Jla BBITIOJHCHHS 3amaHusi. B Onanke oTBeToB Ne 2 yKaKUTe HOMEp 3a/aHus
U 3alUIIUTE €ro MOJHOE PELICHUE.

ITpu BbIMONHEHMH  pabOTBl  paspellaeTcss HUCMOJIb30BAaTh  JIMHEHKY
Y HENIPOTPaMMHPYEMBIH KaJIbKYJISTOP.

Bce 6manku EI'D 3anomHA0TCS IPKUMHU YEPHBIME YepHIIaMU. JomycKaeTcs
HCIOJIb30BAHHE T'€JICBON MIIHM KAITMILIAPHON PYUKH.

IIpu BBINOJIHEHHMU 33JaHUM MOXKHO II0OJIb30BATHCSI YEPHOBHUKOM. 3amMcH
B YePHOBHKE, 2 TaK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIBHBIX MAaTEePHAJIOB
He YYUTHIBAIOTCS NMPH OLIEHUBAHUU PadOTHI.

bannbl, nonydyeHHble Bamu 3a BBINOJHEHHBIE 3alJaHUsl, CYMMHUPYIOTCS.
ITocrapaiiTech BBIOJHUTH KaK MOKHO Oounblie 3amaHuil U HaOpaTh HauOonbliee
KOJIMYECTBO OaJIIOB.

INocme 3aBepmieHns pabOTHI IPOBEPHTE, YTOOBI OTBET Ha KakAO€ 3aJaHUE
B Osankax oTBeToB Ne 1 1 Ne 2 Gpi 3anuicaH 10| MPaBHIILHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe npuBeneHs! cripaBoYHbIE JaHHBIE, KOTOPbIE MOTYT ITOHAA00UThHCs Bam
TIPY BBITIOJHEHUH PaOOTHL.

JecaTHYHbIE IPUCTABKHU

Haumeno- | O6o3naye- | Muoxwurens | Hawmeno- | O6o3Haue- | MHOXHTENB
BaHHE HUE BaHHE HUE
rura I 10° CaHTH [ 1072
Mera M 10° MUJUIA M 10°
KHJIO K 10° MHKPO MK 10°
TEKTO r 10° HaHO H 107
neun b 107" UKO it 10712
Koncmanmut
YUCJIO TC n=3,14
YCKOpeHHe CBOOOAHOTO TaJieHUs Ha 3emie g=10wm/c’
IpaBUTAIMOHHAS TOCTOSHHAS G=6,7 107" H-m*/kr?
YHHBEpcalbHast ra30Basi OCTOSHHAS R = 8,31 JIx/(mo16-K)
mocTosiHHas bospiimana k=1,3810"7 Ix/K
NOCTOSIHHAsI ABOTa/Ipo N =610 monp !
CKOPOCTb CBETa B BaKyyMe c=310%m/c
K03((BHUIMENT TPONOPLMOHATBHOCTH B 3aKkoHe Kymona k= j =910 H-m*/Kor*
DIIEKTPUYECKAS TIOCTOSHHAST g =8,85-10" d/m
MOJIYJIb 3apsia dICKTPOHa ~
(3neilaeHTagHLn71 3nelcfpnqecxpu71 3apsin) e=1,6110" Kn
nocrosinaas [Tnanka h=6,6'10"* Ixc
Coomnouwienusn mMexcoy paznudHolMu eOUHUUAMU
TeMIeparypa 0K=-273°C
aToOMHas €AMHUIIA MACCHI laem =1,66107 xr
1 aTomHas eguHuUIla Macchl SKBUBajieHTHa 931,5 MbsB
1 BIIEKTPOHBOIBT 15B=1,610" JIx
Macca wacmuy
JIIEKTPOHA 9,110 'kr = 5,5-10 *a.e.m.
IIPOTOHA 1,673-10’27 kr = 1,007 a.e.m.
HEUTpoHa 1,675-10’27 kr = 1,008 a.e.Mm.
IInomnocmo JPEBECHHBI (COCHA) 400 kr/m’
OcH3MHA 710 kr/v’ napapuHa 900 xr/m’
cnmupTa 800 kr/m’ )19 F:] 900 xr/m’
KepocHHa 800 Kr/m’ ATIOMUHHUS 2700 kr/m’
0ACONHeHOro Macia 900 kr/m’ IIMHKA 7100 kr/m’
BOIbI 1000 xr/m’ Kenesa 7800 kr/m’
TIHLEpHHA 1260 kr/m> Meau 8900 kr/m°
pTyTH 13 600 kr/™M®  cBuHIA 11350 kr/m®
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Yoenvnan mennoémxocmo

BOJIBI 4210 JIx/(xkr-K) qyryHa 500 Jhwe/(kr-K)
cmpra 2,410 IIx/(xrK) xeyesa 460  Ji/(xr-K)
nbga 2,1-10°  JIx/(kr-K) CBUHIIA 130 JIx/(xr-K)
amomuans 900 JLx/(xr-K) MeIH 380  Jx/(xr-K)
Yoenvnan mennoma

napooOpazoBaHusl BOAbI 2,3-10° Dx/kr

napooOpa3oBaHus CIIUPTa 9,0-10° Jix/kr

ILJIABJICHUS JIbIa 3,3-10° Ix/kr

IJIaBJICHUS CTAIN 7,8-10* JI/kr

TaBJICHHsI CBHHIIA 2,5-10" Jx/kr

Hopmansnuvie ycnosun:  nasnenne — 10° ITa, temneparypa — 0 °C

Monsapnas macca

a30Ta 28:10° xr/mMomb remus 4-107 Kr/Moib
aprosa 40-107° xr/monn KHCJIOpOa 32:10° xr/mons
BOZIOPO/IA 2:107° xr/mons JUTHSA 6-10° kr/mons
BO3JyXa 29-107° kr/mMonb HEOHa 20-10° Kr/monsb
BOJIbI 18:1 O’3 KI/MOJIb YIIEKHUCIIOro ra3a 44.1 0’3 KI/MOJIb
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Yacrtp 1

Omeemamu K 3aoanuam 1-20 saenaromcea wucio uiu NoOCied08ameIbHOCHb
yugp. Omeem 3anuwume 6 noie omeema 6 meKcme padomvl, a 3amem
nepenecume 6 bIIAHK OTBETOB M1 cnpasa om  nomepa
COOMmeemcmeyIouLe2o 3a0anus, HaYUHas ¢ nepeou kiemouxu. Kaxcowvtii cumeon
nuwume 6 OMOEILHOU K1emouKe 6 COOMEENICMEUN C NPUBEOEHHBIMU 6 OIAHKe
oopasyamu. Eounuyst usmepenun gusuueckux eaudun RUCaAmoy He HyIHCHO.

Ha pucynke npusenéH rpaduk 3aBUCHMMOCTH IIPOEKUMM U, CKOPOCTH Teja
OT BPEMCHH 1.

U, M/c
6
4
N \
0 2_1\4_| 6|38 v
) )__| = t,c
4 —
-6

OmpenennuTe NPOSKIMIO @, YCKOPCHUs JTOr0 Tella B HMHTEpBale BPEMEHU
ot 2 10 4 ¢. OTBeT 3anuIIuTe ¢ y46TOM 3HaKa MPOCKIINH.

2
OrtBerT: m/c”.

B wuHeprmaneHOH cucremMe oTcuéra cmima F cooOmaeT Temy Maccoi m
2
YCKOpEHHE, MOy b KOTOPOTro paBeH 4 M/c”. UeMy paBeH MOIyJb YCKOPEHHS Tena

maccoi 0,5m moa aeiictBueM cuisl 2 ' B 3TOI crcTeMe oTcuéra?

OrBer: M/

Kamens maccoit 1,5 kr OpoleH BepTHKAIbHO BBEpPX. B HadanbHBIE MOMEHT €ro
kuHeTH4eckass »Heprus pasHa 300 x. Ha kakylo MakCUManbHYIO BBICOTY
MOJIHUMETCS KaMeHb HaJl TOUKoW cTapTa? COnpoTHBICHUEM BO3/lyXa MpeHeOpeyb.

OTBeT: M.
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HeBecoMblil pbluar HaxOOWTCS B PaBHOBECHH, KOTZAA [

K €ro MpaBoMy IUieuy JJIUHOM /, = 15 cM mojBenieH rpys l, A
Maccoit my = 0,2 kI, a K JIeBOMy IUledy — Ipy3 Maccoi

m; = 0,5 kr (cM. pucyHok). Uemy paBHa JIMHA JIEBOIO 777, m,
Tuieva peryara /;?

OTBeT: CM.

B nmabGopatopHoii paboTe m3ydanu ABKeHHE HeOombImoro Opycka maccoir 400 r
10 TOPU30HTAIBHON 1IEPOXOBATOI IMOBEPXHOCTU MOJ AEHCTBHEM I'OPU30HTAIBHOM
MOCTOSIHHOM cuibl, paBHOW o Monyito 1,6 H. JlaHHple 0 3aBUCHMOCTH MOJYJIs
CKOpOCTH OpycKa OT BpEeMEHHM IpUBEJCHBI B Tabiume. BreiOepute Bce BepHBIE
YTBEp)KICHNS Ha OCHOBAHHH aHAIM3a IPEICTaBICHHOMN TaOJIUIIBL.

Bpewmsi ¢, ¢ 0 1 2 3 4 5 6
Crkopoctb p,M/c| 0 05 | 1,0 | 1,5 | 2,0 | 2,5 | 3,0

1) KoaddumnmenT tpenus 6pycka o moBepxHOCTH L = 0,35.

2) B momeHT BpeMeHH 2 ¢ KuHeTH4eCKas 3Heprus Opycka pasHa 0,2 JIxk.

3) bpycok aBukKeTCs paBHOMEPHO.

4) Moayns yckopenus Opycka pase 0,5 m/c’,

5) Cwua TpeHHs CKONBbKEHHS, JeHcTByIomas Ha Opycok, paBHa o Moayiro 1,8 H.

OTBeT:

JlepeBsiHHBIN IIapUK IU1aBaeT B KepocuHe. Kak HW3MEHATCS Cula TSKECTH,
JCUCTBYIOIIAs HA IIAPHK, U TIyOMHA MOTPYKEHHS IIApHKa B )KUAKOCTh, €CIH OH
Oyzer miaBath B BoJe?

JInist KaXK0# BEJTMYMHBI ONIPEICITUTE COOTBETCTBYIONIMN XapaKTep H3MCHEHHUS:

1) yBemuuurcs
2) yMEHBIIUTCA
3) He U3MEHHUTCS

3anummTe B TaONuIy BEIOpaHHBIC IMUMPHI A KAKAOH (DU3MYECKON BEIUYUHBL
Ludpsl B 0OTBETE MOTYT OBTOPSITHCSL.

Cuna TsKeCTH,
JefcTByromas
HAa MapUK

I'myGuna morpyxeHust
IIaprKa B )KUAKOCTh
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IIpu Temnepatype 7T M paBiaeHUM po 1,5 MOIb MICaNbHOIO rasa 3aHUMAET
00béM 3V, CKONBKO MOJb 3TOro raza OyayT 3aHuMmath o0BEM 6V, mpu

T,
TeMIeparype 70 U JIaBJICHUH %?

OTBeT: MOJIb.

IIpu octeiBanuu uyryHHoi OonBanku ¢ 450 no 80 °C BBLAETHIOCH KOJIHYECTBO
TemynoThl, paBHOE 44 400 x/x. Yemy paBHa Macca 3Toif GoBaHKN?

OrtBerT: KT.

Cocyn pasmenéH Ha JBe paBHBIE MO0 OOBEMY UYACTH TOPHCTON HEMOABMKHON
neperopoakoil. B 1neByro uacTe cocyna nmomecTunad 1 MOJb HEOHA, B NPaBylO —
2 monb renus. Ileperopojka MOKET MPOITYCKaTh MOJIEKYJIBI TeIUs U HEIPOHULIaeMa
UL MOJIEKyJl HeoHa. TemmepaTypa ra3oB OJUHAKOBAa M OCTAETCS HEU3MEHHOM.
Bribepute Bce BepHBIE YTBEpXKACHHS, OIHCBHIBAIONINE COCTOSIHUE Ta30B IMOCIE
YCTaHOBJICHHSI PAaBHOBECHS B CUCTEME.

1) KonmenTpanuu MOJeKyII Tellis 1 HEOHA B JIEBOH YaCTH COCY/a OJHHAKOBEL

2) B neBoii wacTM cocyzna BHYTPEHHSAS BHEPrHs HEOHA OONbIIE BHYTPEHHEH
SHEPTUM I'eIHsl.

3) OOmas KOHLEHTpalKs MOJEKYJI Ia30B B JIEBOIl yacTu cocy/a B 2 pa3a Oounblie,
4YeM B NIPaBoil YyacTu.

4) B nesoii yactu cocyza oOIee 4ucao MoJIeKyl ra3os B 1,5 pasa Gounblie, yem
B IIPaBOH YacTH.

5) B pesynprare ycTaHOBJICHHS paBHOBECHS AABICHHE B JIEBOH 4acTu cocyna
yBeIUumwIoch B 1,5 pasa.

OTBeT:
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OnuH MONBL UIEATHFHOrO ra3a y9acTByeT B mponecce 1-2-3,  p 3
rpaduK KOTOporo M300pakéH Ha PUCYHKE B KOOpIMHATaX

p-T, toe p — naBmenume Taza, [ — aOCONIOTHas

Temreparypa raza. Kak W3MEHSIOTCS KOHIICHTpAIUs 2
MOJIEKYJI ra3a n B xoje mpouecca 1-2 u o0béM raza V 1

B XoJie mporiecca 2—3? -

I[J'I)I KaX0W BETMIMHBI OIIpCACIINTE COOTBCTCTBleH.II/Iﬁ XapaKTep UBSMCHCHUA

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsercs

3anumute B TaOMUIy BbIOpaHHBIC HUQPPBI AN KaXI0W (PU3MUYCCKOW BEITMYUHBI.
Ludpet B 0TBETE MOTYT MTOBTOPSITHCSI.

KonmernTpanns Moiekys rasa O0BéM raza
B X0JIe npotuecca 1-2 B XOJIe npotecca 2—3

Ha pucynke mpuseneHa ¢ortorpadust 3JeKTPUYSCKOH LIENH MMOCTOSHHOTO TOKa.
Ioka3aHus BOIBTMETPA JAHBI B BOJIBTAX.

Kakoe nampspkeHne OyAeT NOKa3bIBaTh BOJBTMETP, €CIH €ro IOJCOSAWHHTH
K pe3ucTopy corpoTtusiernem 2 Om? BoabTMeTp cuuTaTh HeaibHbBIM.

OTBeT: B.
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IIpssmMonnHeHBIA NTPOBOAHUK JUIMHOM L, IO KOTOPOMY MPOTEKAET TOK /, MOMENIEH
B OJHOPOJHOE MATHHTHOE [OJie MEPIEHIMKY/IAPHO JHHAAM HHIYKIHH B.
Bo ckonbko pa3 yBenuuuTcs cuia Amrepa, JeMCTBYIOIIAas Ha MPOBOJHHUK, €CIU
€ro JUIMHY YBEIHYUTh B 4 pasza, a WHAYKIUIO MarHUTHOTO TOJSI YMEHBIIUTH
B 2 paza? (Cuna ToKa, B3aMMHOE PaCIOJI0XKECHHUE NMPOBOAHMKA C TOKOM M JIMHUH
WHAYKIIAA MarHUTHOTO TIOJISt OCTAIOTCSI HEM3MEHHBIML. )

OTtBeT: B pas(a).

CBeT majaeT Ha TOPU3OHTAIBHO PAaCMOIO0XKEHHOE
IJIOCKOE  3epKano. YTold MeXIy HaJaloliuM
U oTpaxE€HHBIM Jydamu paBeH 70°. Kakum craHer
yrod MeXIy OSTHMH JIydaMH, €CIH IIOBEpPHYTh
3epkaino Ha 10°, Kak TOKa3aHO Ha PUCYHKE?

A7

Ortger: rpasycoB. -

JIBe mapajuienbHble METANINYECKUE IIACTHHBI OOJBIINX Pa3MEPOB PACTIOIOKEHBI
Ha pPacCTOSHMU d APYr OT Apyra W MOAKIIOYCHbl K MCTOYHHKY IOCTOSHHOTO
HanpspkeHust (cM. puc. 1). He oTkito4ast miiacTUHBI OT MCTOYHHKA, UX COJMKAIOT,
YMEHBIIIasi pacCTOSIHHE MEXy HUMH B 2 pa3a (CM. puc. 2).

d

d 2
[~ l~—
Puc. 1 Puc. 2

W3 mnpuBenéHHOrO HIDKE CIHCKa BBIOGPUTE BCE BEpHBIC YTBEPXKICHUS,
XapaKTepU3yIOIIUE CBOICTBA KOHAEHCATOpAa IIOCIE YCTAHOBJIECHUS PAaBHOBECUS
B CHCTEME.

1) DHeprus 3IEKTPUUECKOro OIS KOHAEHCATOPa YBEJIMYUIach B 4 pasa.

2) Moayns 3apsia 00KaJoK KOHIEHCATopa yBEIHImIcs B 2 pasa.

3) Hampspkenne Mexxny oOKagkaMu KOHISHCATOpa yMEHBIIMIOCH B 4 pasa.

4) DneKkTpoEMKOCTh KOHAEHCATOpa yBEINYMIach B 2 pasa.

5) Hampsx€HHOCTH ~ DJEKTPOCTATHYECKOrO  TOJNsA  MeXAy  OOKIajkaMu
KOHJIGHCAaTOpa YBEIMYMIACh B 2 pasa.

OTBeT:
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Konaencarop ueanbHOro KoiedaTeapbHOrO KOHTYpPa THTEIBHOE -+
BpeMsl TOAKIIOYEH K HCTOYHHKY IOCTOSHHOTO HAIPSOKEHUS

(cM. pucynok). B momenr ¢=0 mnepewmouarens K mnepesenu C K1
u3 nosiokeHus: 1 B monoxenue 2. I'papuxu A m B orpakaror

U3MEHCHHE C TCYCHHEM BpeMEHH (DM3UYCCKHX  BEIUYUH, 2
XapaKTepH3YIONNX CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJeOaHus,

BO3HMKIIKE B KOHTYpe 1ociie 3Toro (7' — nepuos KoueOaHuit). I
YcTaHOBUTE COOTBETCTBUE MEXIY IpadukaMd U (HU3NUECKHUMHU

BEJIMYMHAMH, 3aBUCHMOCTB KOTOPBIX OT BPEMEHH 3TU rpaiKu MOTYT H300paXKaTh.
K kaxmoi MO3WINHU MEpBOTO CTONONA IOXOEPUTE COOTBETCTBYIOIIYIO MO3UIIHIO
U3 BTOpPOro CTojlOla W 3amuiMTe B TaOuuIly BbIOpaHHBIE LUQPHI
MO/ COOTBETCTBYIOMIUMH OYKBaMH.

I'PAOUKU OU3NYECKUE BEJIMYNHBI
A) 1) 3apsn eBoH 0OKIaJKu KOHAEHCATOpa
2) MOJIyJNb HANPSDKEHUS Ha KOHACHCATOPE
3) DHEprus SIEKTPUYECKOTrO MO KOHAEHCATOpa

0 Tt 4) cwuja TOKa B KaTylIKe
b)
0 / T ¢
A|B
Ortger:

Ilepuon T monypacnaza n30ToNa MarHus fg Mg paBen 21 4. 3HauansHO oOpasen

comepxkan 0,8 Mkmonb 3Toro wu3oroma. Kakoe KOIMUeCTBO BemlecTBa 3TOTO
M30TOIa OCTaHeTcs yepes3 42 u?

OTBeT: MKMOJTb.
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Ha pucynke m3o0paxeHa ynpolnéHHas AuarpaMMa HWKHUX
JHEPreTUYECKUX YypoBHEH aroma. CTpenkaMu OTMEUYEHBI g“
HEKOTOpbIE BO3MOXKHBIE IEPEXOAbl aTOMa MEXIY 3STUMU 3
YPOBHSIMHU. £
YcTaHOBHTE COOTBETCTBUE MEXAY MPOLECCAMHU MOTJIOLICHUS E
CBeTa HAWOONBIICH IJTMHBI BOJHBI M HCIIyCKaHHUS CBETa
HauMEHbIEH 4YacTOTl U SHEPIrUeil COOTBETCTBYIOILEIO o
dotona. K kaxmoi MO3WIMM IEPBOrO CTOJOLA MOIOECPUTE

BEPHYIO MMO3UIHUIO U3 BTOPOTO CTOJIONA U 3alUIIUTE B TAONUIy BRIOpaHHbBIE HU(PBI
II0J] COOTBETCTBYIOIIMMH OyKBaMH.

IMPOLECC OHEPI'MA ®OTOHA
A) ToroneHe cBeTa HauboNbIIe JIMHBI BOTHBI 1) E,-E,
b) ucmyckaHue CBETa HAMMEHBIIEH 4aCTOTHI 2) E,-E,
3) Es=E,
4 E4 -k,

OtBeT:

BLI6€pI/ITe BCC BCPHBIC YTBCPXKIACHUA O (1)I/I3I/I‘-IGCKI/IX SBJICHUAX, BCIMYHMHAX
1 3aKOHOMCPHOCTSIX. 3anumuTe HH(prI, oJA KOTOPBIMU OHU YKa3aHbI.

1) IlorenuumanbHas  DHEPrUs  yNOPyro  pacTAHYTOW  NPYXHMHBI  IPAMO
MPONOPIIMOHATILHA Y ITTMHEHUIO IIPYKUHEL.

2) JaBieHue HACHILEHHOTO IIapa yBEIMYMBAETCS MHPH H30TEPMHUECKOM
yYMEHBIIEHHH 00BhEMa mapa.

3) B mporecce 3deKTpu3alMM TPEHHEM HE3apsDKEHHBIE Teld INpUOOpeTaroT
PpaBHBIC 1O MOAYJIIO U TPOTUBOIIOJIOKHBIC T10 3HAKY 3apsAabl.

4) Cuita HHAYKINUOHHOI'O TOKAa B 3aMKHYTOM KOHTYPC 06paTHO nponopuruoHaJIbHa
CKOPOCTH M3MCHEHHSI MArHUTHOTO ITOTOKA Yepe3 OBEPXHOCTh, OTPAaHUYCHHYIO
KOHTYPOM.

5) 3ap9111 AApa artoMa XHMHYCCKOTrO JJICMCHTA, BLIpa)KeHHBIﬁ B CAHMHHILAX
AIIEMEHTAPHOTO 3apsia, PaBeH HOMEpY JAHHOro 37eMeHTa B [leproanueckoii
cucteme annemenToB J[.1. Menneneesa.

OrtBerT:
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Onpenenure TOKa3aHUS BOJBTMETpa (CM. PHCYHOK), €clii  aOCOJIFoTHas
HOTPEUIHOCTD IPSIMOTO M3MEPCHUSI HATIPSHKCHHS PaBHA [ICHE JICNICHHUS Tprubopa.

N/45%12.51

OTBeT: ( + ) B.

B BIIAHK OTBETOB Ne 1 nepenecume monvko wuucia, He pazoenss ux
npobenom unu Opy2um 3HaAKOM.

© 2027 depepanbHast ciryx0a 1Mo Han3opy B chepe 00pa3oBaHus U HAYKH




JemoHcTpannonHsli Bapuant EI'D 2027 r. OU3UKA, 11 kmace. 14/42

HeobxoqumMo  SKCIIEpUMEHTAIbHO  OOHApYKHUTh 3aBUCUMOCTh  CHIJIBI  TOKa,
nporekatomero B enu, ot JJC ucrounuka. Kakue aBe 3JIEKTPUUYCCKUE IIECTH,
CXEMbI KOTOPBIX TNPHUBENEHBI Ha PUCYHKaxX, CJIEAYeT HCIIOJNb30BaTh JJIS TaKOIro
HccienoBaHus?

1) Er 4) Er
— —
R 2R
2) 28, r 5) &, 2r
— —
2R R
3) 28, 2r
|_
2R

B otBere 3anummnTe HOMEpa BEIOPAHHBIX CXEM.

OTBeT:

He 3abyobome nepenecmu ece omeemvt ¢ B/IAHK OTBETOB Nel
6 COOMEEMCmMeEu ¢ UHCMPYKYUell no 6bIN0JHeHUI0 padombl.

Ilpogepvme, umo6bl Kaxcovlit omeem Obl1 3ANUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCmEYIou|e20 3a0anusi.
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Yacrtp 2

Jna 3anucu omeemos na 3adanus 21-26 ucnonvzyiime bB/IAHK OTBETOB Ne 2.
3anuwiume cnauana nomep 3aoanusn (21, 22 u m.0.), a 3amem peuwieHue
coomeemcmeyiowieil 3a0auu. Omeemyl 3anucviéaiime YémMKo u pazoopuueo.

Ha pucynke u3o0paxkeHa 3JeKTpUUeCKas LEMb, COCTOAMIAS U3 ralbBaHHYECKOTO
JJIEMEHTa, JABYX HACANBHBIX MAWOIOB (CONPOTHBIICHHE IHOAA IPH IPSIMOM
BKJTIOYCHHH PaBHO HYJIO, IIPH OOpaTHOM BKIIIOYCHHH TOK dYepe3 IHOJ pPaBeH
HYJNIO), ABYX KIIIOUY€il, ABYX PE3UCTOPOB, HICANbHBIX aMIEPMETPA U BOJIBTMETPA.
B navaneHbI MOMeHT BpemeHn Kkmod K; 3amkHyT, a xmou K, pasoMKHYT.
Omnupasick Ha 3aKOHBI AJIEKTPOJUHAMUKHU, OOBSICHUTE, KaK M3MEHATCSA MOKa3aHMs
pubopoB, eciu Kimod K| pa3zoMKHYTb, a Kiitod K, 3aMKHYTb.

D, K R
———_

Ilonnoe npagunvroe pewienue Kaxcoou u3 3aoay 22—-26 0013cHO codepircamp
3aKOHbL U HOpMYIBL, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO 0N
pewienus 3adauu, a maKxyice mamemamuuecKue npeoopa306anus, pacuémeol
C YUC/ICHHbIM OMGEMOM U NpU HeOOX00UMOCMU PUCYHOK, NOACHAIOWUILL
pewienue.

IIpu urpe B KpoKeT Ha JIyXaiKke OXHOPOMHBIA yOOBBIH
map Maccod m = 4541 3akatuics B SIMKY C BOJOH
(cM. pHUCYHOK), TpH S3TOM IIOJIOBMHA IIapa OKasajach
B Bojie. Omnpenenure MIOTHOCTh AEPEeBa, €CIH IIap AABUT
Ha pOBHOE JHO sMKM ¢ cujod F = 1,66 H. Cpuenaiire
CXEMaTHYHBI PHCYHOK C YKa3aHHUEM CHJ, AEHCTBYIOIIUX
Ha mmap.
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Bo Bpems omeita 00BEM cocyna
C pa3peKeHHBIM aproHOM HE MEHSUICS,
W aproH mepemén u3 CoCTOosHus 1
B cocrosHHEe 2 (cM. pHucyHOK). Kpan
y cocyma OBUI 3aKphIT HEIUIOTHO,
A CKBO3b HEr0 MOT MPOCAYHBATHCS

N2
apron. OrmpenenuTe OTHOLICHHE —= e

. -
YKCIIa MOJIEKYJ Ta3a B COCYAE B KOHIIC 0 300 600 900 T, K

1 B Ha4aJIC OIIbITa.

Cocyn pasgenén neperoponkoi Ha ase yactu. OO0bEM mepBoi wactu V=21,
00BEM BTOpOH yactu ¥, =3 1. B mepBoii 4acTu cocyia HaxoATCsI BIAXKHBIN BO3TyX
¥ BOJa, MPHUYEM Macca BOASHOTO Mapa B 2 pa3a Oosiblile, 4eM Macca BoJIbl. Bropas
4yacTh cocyna mycras. Haiiure OTHOCHTENBHYIO BJIaKHOCTH BO3JyXa B COCyIe
Mociie CHATHS Teperopoikd. Temreparypa BoO3lyXa B COCy/A€ IOCTOSIHHA
W HE MEHSETCS MPHU CHATUH neperopoaku. O0bEMOM NeperopoKu npeHeOpeys.

A

M3  HuKenMMHOBOM  MPOBOJOKM C  Y/AEIbHBIM
COIIPOTUBJICHHEM [ =42-10°Om™m u IUIOIABIO
norepedHoro cederns S = 0,2 MM® H3rOTOBICH
NIPAMOYTOJIbHBIN KOHTYp KLMN ¢ nuaroHansro KM
(cM.  pucyHok).  CTOpOHBI  TIPSMOYTOJIBHUKA
KL=[,=20cm u LM=Il,=15cm. Konryp

MOAKIIOUEH 32 auaroHanb KM K  HUCTOYHHKY K

nocrosHHoro Hampspkeust ¢ OJC £=1,5B 7

—
.

=
o
~

Y TIOMEMIEH B OJJHOPOJHOE MAarHUTHOE TOJIE, BEKTOP
MarHUTHOW  MHIYKUMH  KOTOPOTO  MapauiesieH
croponaMm KL u NM wu paBeH no wmoaymo 0,1 Tn. Yemy paBeH MomyIib
PE3yABTUPYIOIIEH CHJI, C KOTOPBIMH MarHUTHOE TIIOJie JEHCTBYeT Ha KOHTYp?
CrenaiiTe pUCYHOK C yKa3aHHEM CHII, JICHCTBYIOIIMX Ha CTOPOHBI KOHTYpa W €ro
JIUaroHajlb CO CTOPOHBI MArHUTHOTO TOJsl. BHYTPEHHHUM  COIPOTHBIICHHEM
UCTOYHHKA TIPEHEOpEYb.
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ImacTUTMHOBBIH MAapuK B MOMEHT ¢ = 0 GpOoCaloT ¢ TOPU30HTAIBHON OBEPXHOCTH
3emiu oA yriaoM o K ropu3oHTy. OJHOBPEMEHHO C HEKOTOPOW BBICOTHI HaJl
MOBEPXHOCTHhIO 3€MJIM HAYMHAET MaJaTh M3 COCTOSHHUS IOKOS JIPYrod TaKoH ke
mrapuk. [Ilapuku aGCcoMOTHO HEYNPYro CTANKWBAIOTCA B Bo3myxe. Cpasy mocine
CTOJIKHOBEHHMS CKOpPOCTh UIAPUKOB HAampaBlieHa TOpPU3OHTaIbHO. Bpewms
OT CTOJIKHOBEHHWS IIApUKOB JI0 WX majneHus Ha 3emumto paBHO T. C Kakow
Ha4yaJIbHOH CKOpPOCTBIO U, ObUI OpomieH mepBbli mapuk? CoONpOTUBICHHEM

BO3/yXa IpeHeOpeyb.
OdocHyiime npumMeHUMOCHIb 3aKOHO08, UCNOIb3YEMBIX 015 PeuleHUs 3a0aul.

N

Bpycok maccoit M =600r coenuHéH HEBECOMOM

M HepacTSHKUMOH HHUTBIO, MNepekuHyTol uepes M
TJIQJKUA HEBECOMBIH OJIOK, C TPY30M Maccoi
m=200r. K sromy rpy3y Ha JIErKoil MNpyxHHE m
NOJBELIEH BTOPOH Takoi ke rpy3. JiuHa
HepacTSHYTOH HpyXuHBI /=12 cM, K03(hHUIUECHT
TpeHuss Opycka O MOBepXHOCTb croja L =0,2.
Onpenenure KECTKOCTh Kk TPYXKHHBI, €CIU TPH
JIBIDKEHHU TPY30B JUTMHA TPYKUHBI L MOCTOSIHHA
upaBHa 14cm. Cpenaiite pHCYHOK C YKa3aHHMEM CWJI, JEHCTBYIOLIMX
Ha OpyCcOK ¥ rpy3bl. TpeHueM B ocH 0JIOKa ¥ TPEHHEM O BO3IYX IPEHEOpeYb.
OdbocHyiime npuUMeHUMOCHIb 3AKOHO08, UCNOIb3YEMBIX 015 PeuleHUs 3a0aiu.

HJIN

K KkoHIIaM HEBECOMOrO pblyara MOABECHJIM 3a HEBECOMBIC HEPACTSDKHMBIC HUTH
JIBa CIUIOIIHBIX Tpy3a maccamu 1,28 kxr u 0,32 Kr ¥ NMPHUBENU pblYar B COCTOSIHUE
paBHOBecHs. 3aTeM phIYar ¢ Tpy3aMH PacIIOIOXKUIN HaJ BOJOH Tak, 9To 00a rpysa
IETIMKOM OKa3aJIMCh MOJ BOJOH. B pe3ynbrare s coxpaHeHHS PaBHOBECHS TOUYKY
Omopsl mpuiiock nepemectuth Ha 10 cMm. Omnpenenure mnepBOHaYaIbHOE
paccTrosHHe OT Ooiee THKEIOro rpy3a N0 TOYKM OMOPBI, €C 00BEMBI 00OMX
Ipy30B OMHAKOBBI M paBHbl 200 cM’. CrenaiiTe pHCYHOK, Ha KOTOPOM YKaXHTE
CHJIBI, JICHCTBYIOIINE Ha phlUar (A1 ABYX CIIydaeB), a TaKXKe Ha MOrpyXKEHHbIC
B BOJY IPY3BL

ObocHyiime npumMeHUMOCHIb 3aKOHO08, UCNOIBb3YEMBIX 015 PeuleHUs 3a0aull.

Ilposepvme, umoosl Kaxcovlit omeem 0bll 3ANUCAH PAOOM C NPABGUTLHBIM

HOMEPOM 3a0anusi.
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Cucrema olleHHBaHUSI IK3aMEHALUOHHOM padoThl 10 U3NKe

3ananus 1-20

IIpaBuiibHOE BBIIOJIHEHHE Kaxaoro u3 3zamanmmii 1-4, 7, §, 11-13, 16, 19
u 20 onenmBaercs | Gamutom. 3ajaHMe CUUTACTCS BBINIOJIHEHHBIM BEPHO, €CIU
OTBET 3alucaH B ToW (hopMe, KOTOopas yKa3aHa B WHCTPYKIHMU TIO BBIMOJHEHUIO
3aJlaHus, U TMOJHOCTBIO COBIIAJAET C 3TAJOHOM OoTBeTa. B orBere Ha 3amanue 20
TOPSIJIOK 3aIMCH CUMBOJIOB 3HAYCHUS HE HMEET.

[IpaBunbHOE BBIIOJHEHHE Kaxka0ro U3 3aganuid 6, 10, 15 u 17 onennBaercs
2 Oannmamu. 3a/laHue CYMTACTCS BBIOJHEHHBIM BEPHO, €CJIM OTBET 3alKCaH B TOH
(dopme, KoTopast yka3zaHa B HHCTPYKLHUH IO BBITOJHEHHUIO 3aJaHUS, U TOJHOCTHIO
COBITIAZAET C HTAJIOHOM OTBETA: KaXKJbI CUMBOJI B OTBETE€ CTOMT HA CBOEM MECTE,
JIMIIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBnsiercst 1 Gami, ecnu Ha J000H
OJIHOW TO3UIIMU OTBETA 3allMCaH HE TOT CUMBOJ, KOTOPBIH MPEICTABICH B ATAJOHE
oTrBeTa. Bo Bcex apyrmx ciydasx BeictaBisiercss O OammoB. Ecnm kommuectBo
CUMBOJIOB B OTBeTe Oonble Tpedyemoro, BbicTaBisiercss (0 0ayuioB  BHE
3aBUCHUMOCTH OT TOTO, OBUIN JIM yKa3aHbl BCE HEOOXOJUMbIEC CUMBOJIBI.

[IpaBuiibHOE BBINOJHEHUE KaXJ0ro W3 3anaHuit 5, 9, 14 u 18 ouenusaercs
2 bayutaMu. B 3THX 3ajaHHSIX TpPEANONaracTcs JBa WM TPU BEPHBIX OTBETA.
3amaHue CYMTAeTCs BBITIOJHEHHBIM BEPHO, €CIM OTBET 3amucaH B TOH (opme,
KOTOpasi yKa3aHa B HMHCTPYKLMHU [0 BBITIOJHCHHUIO 3aJaHMsl, KaXJblii CHMBOI
MIPUCYTCTBYET B OTBETE, B OTBETE€ OTCYTCTBYIOT JIMIIHHWE CHUMBOJEL. [lopsmok
3aIMCH CHMBOJIOB B OTBETE 3HAayeHHs He MMeeT. BricraBisiercs 1 Oamr, ecnu
TOJILKO OJIMH W3 CHUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET OSTAJIOHY
(B TOM yHcCIie €CTh OAMH JHUIIHUN CUMBOJ HApSAy C OCTAJIBHBIMH BEPHBIMHU) HIIU
TONBKO OJWH CHUMBOJ OTCYTCTBYET; BO BCEX IPYTHX CIIydasx BBICTABISCTCS
0 6anoB.

Homep IIpaBuiabHbIH Homep IIpaBuiabHBIH
3aJaHUS OTBeT 3alaHus O0TBET
1 =5 11 1,6
2 16 12 2
3 20 13 50
4 6 14 245
5 124 15 31
6 32 16 0,2
7 3 17 21
8 240 18 35
9 13 19 0,40,1
10 32 20 24
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Kpurtepun oneHnBaHus BbINOTHEHUS 32JaHUI ¢ pa3BEPHYTHIM 0TBETOM

Brmonrenne 3amaHmit 21-26 (¢ pa3sBEPHYTEIM OTBETOM) OLICHHBACTCS
npenMeTHOH — komuccuedl. Ha ~ ocHOBe — KpuTepueB,  IPEICTaBICHHBIX
B NpHUBENEHHBIX HIKEe TaOMMLAX, 3a BHINOJHEHHE KaKAOTO  3aJaHMsA
B 3aBUCHMOCTH OT IIOJHOTHI M TIPAaBIIBHOCTH JAHHOTO JK3aMEHYEMBIM OTBETa
BbIcTaBIIsAeTCA OT 0 10 MaKCUMAaJIBHOTO Oaia.

BrmmonHeHne 3amaHuil OICHUBAETCS HAa OCHOBAHUM OITMCAHMS ITOJHOTO
MpaBUIBHOTO OTBETA, 32 KOTOPHIIl BBHICTABISAETCSI MAKCHUMAIIBHBINA Oaii, a HaTHIHie
TeX WIM WHBIX HENOCTATKOB WM OMIMOOK MPHBOMUT K CHIDKCHHIO OLCHKH.
B cxeme oIleHHMBaHWS YYTeHBI HamOoiee THITMYHBIC OIMMOKM IIM HETOYETHI,
JOIycKaeMble Y9aCTHUKaMH 9K3aMEeHa, U ONPEENIeHO UX BIUSHNE Ha OLICHUBAaHUE.

Jns xaxgoro 3amanus 21-26 mpUBOAWTCS aBTOPCKUH CIOCOO peIICHHS.
IIpemmaraeMerii  cnoco® (MeTon) pemieHUs He SBISETCS 00pa3lioM pelIeHHs
U OIPENEIFONIMM JUIS MOCTPOCHUS MIKaJbl OICHHBAaHHS PAadOT IK3aMEHYCMBIX.
Pemienne 3k3aMeHyeMOT0 MOXKET UMETh JIOTHKY, OTIMYHYIO OT aBTOPCKOH JIOTHKH
pemreHns (adbTEepHATHBHOE pemieHHe). B 3ToM cirydae SKCIepT OIEHWBAaeT
BO3MOXKHOCTh PEIICHHs KOHKPETHOH 3aJadd TeM CIIOCO0O0M, KOTODBIH BBIOpaI
sKk3aMeHyeMbli. Ecnm XxoJ pemeHust 3K3aMEHyeMOro JMAOMyCTHM, TO 3KCHepT
OLICHUBAET MOJHOTY W MPABMIBHOCTH ITOTO PEINEHUsI HA OCHOBAHHU TOTO CIHCKA
OCHOBHBIX 3aKOHOB, (OPMyNT WM YIBEpXKIACHUHA, KOTOPHIE COOTBETCTBYIOT
BEIOPaHHOMY CHOCOOY peIIeHHs.

Jns 3amanuii 22-26 B cXeMe OILIGHUBAaHHUS HCIIOJIB3YIOTCS  €/IMHBIC
TpeOOoBaHHSA K TOTHOMY HPaBUIEHOMY OTBETY.
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Ha pucynke m3o00paxkeHa 3JeKTpHUECKas Lellb, COCTOSIIAs M3 TAIBBAHHYECKOTO
9JIEMEHTa, JIByX WACAJbHBIX JHOJOB (CONPOTUBICHHWE JAHOAA TMpPH IPSIMOM
BKIIIOYEHUH PaBHO HYNIO, MpH OOpaTHOM BKJIIOUEHMH TOK Yepe3 IHOJ pPaBeH
HYJIIO0), ABYX KIIFOUEH, TBYX PE3NCTOPOB, HIICATBHBIX aMIIEpPMETPa M BOJBTMETPA.
B HavaneHbli MOMeHT BpeMeHM ko4 K, 3amknyT, a kmou K, pasoMkHyT.

Omnwmpasich Ha 3aKOHBI AIIEKTPOJUHAMHUKH, OOBSCHUTE, KaK U3MEHATCS MOKa3aHUs
npubopoB, ecnu ko4 K; pasoMKHYTS, a kimtou K, 3aMKHYTS.

D, K Ry

———{

Bo3mo:xHOe pemieHue

1. B HauambHBII MOMEHT BpeMeHH, korma kmod K; 3amxmyT, a kmou K,

Pa3OMKHYT, AMOA D 3aKPBIT, TOK B LEMU U TOKH Yepe3 JHOIbI OTCYTCTBYIOT. TOK
yepe3 ammnepmerp He Teu€t (/;=0), U ero mokasaHus paBHBI HYJO. BoibTMeTp
nokassiBaet: U, = €.

2. Ecm xmou K pasomkHyTs, a ximou K, 3aMkHyTB, TO TOK mOHAET Yepe3 auon

D, (oH oTKpHIT) U pe3ucTop R,. B coorsercTBuu ¢ 3akoHoM OMa IJIsl HONHOM
&

(R +R,+r)

Toka3aHust aMIiepMeTpa YBEIHYATCSL.

3.IIpn 5TOM HaNpsHKEHUE, KOTOPOE IIOKA3bIBAET BOJBTMETP, B COOTBETCTBHH
¢ 3akoHoM Oma st ydactka uenu cranet U, =1,(R +R,) =& — I,r. Iloka3anus

LEnu cuila Toka [, = Eé moxaxer ammepMeTp BO BTOPOM cCiydae.

BOJIbTMETPa YMEHBIIIATCSI.
OTBer: 1MOKa3aHUS BOJBTMETPAa yMEHBIIATCSA, a [OKa3aHUs amIepMeTpa
yBenuyarcs

KpnTepnn OIICHUBAHUSA BbINNOJITHCHHUSA 3aJaHUSA banasl

[TpuBeneHO MOJTHOE MPAaBUIBHOE PEIICHHE, BKITIOYAIONISE MPaBHUIbHBIN 3
orBeT (B mAaHHOM ciydvae: n. Omeem), U TIOJHOE BEPHOE OOBSCHCHHE
(B manHOM cnmydvae: n. [-3) ¢ yKa3aHHEM HaONIOJAeMBIX SBICHHN
1 3aKOHOB (B JaHHOM citydae: 3akoH Oma 0ist NOIHOU yenu U y4yacmka
yenu, yciosue NpomeKaHusi moxa uepes ouoo)
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JlaH TpaBUIBHBI OTBET, M TPHBEACHO OOBSACHEHHE, HO B DPEIICHUU
UMEETCsI OIUH WIN HECKOJIBKO U3 CIEIYIOLIUX HEAOCTaTKOB.

B 00bsicHeHUH He yKa3aHO WM HE MCHOJIB3YETCS OJHO M3 (PU3MYECKUX
ABJICHUH, CBOWCTB, OIPEACIICHHI WIM OXWH M3 3aKOHOB ((opMmymn),
HEOOXOJUMBIX JUIS TIOJIHOTO BepHOro oOBsicHeHUs. (YTBep)KICHHUE,
Jekaliee B OCHOBE OOBSICHEHHS, HE IMOJAKPEIJIEHO COOTBETCTBYIOIIUM
3aKOHOM, CBOHCTBOM, SIBJICHHEM, OTPEIEICHIEM H T.II.)

" (UJIn)
VYka3aHel Bce HEOOXOIMMBIC [UIsi OOBSICHCHHS SIBICHHSA M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COZAEPKUTCS OJIMH JOTUUECKUN HETOUET.

n (UJIN)
B pemieHnr WMEIOTCS JIMIIHUE 3alMCH, HE BXOJSIIME B peEIICHUE
(BO3MOXXKHO, HEBEpHbIE), KOTOpPbIE HE OTHEJIEHbl OT pPELICHUs
U HE 3a4EPKHYTHIL.

U (UJIn)
B pelneHny MMeeTcsi HETOYHOCTh B YKa3aHHM Ha OJHO M3 (DU3UYECKUX
SIBIICHUI, CBOWCTB, ONpe/elIeHUH, 3aKOHOB (POpMyIT), HEOOXOIUMBIX IS
MIOJTHOTO BEPHOTO OOBSICHEHUS

TIpencraBieHo pelleHHe, COOTBETCTBYIONICE OAHOMY K3 CIEIYIONINX
CITy4YaeB.
JlaH npaBUIIBHBIN OTBET HA BOMPOC 3aJaHusl, H MPUBEICHO O0BSICHEHUE,
HO B HEM He YyKa3aHbl JBa SBJICHUS WIM (QU3MIECKUX 3aKOHa,
HEOOXOAMMBIX JJIs1 TIOJTHOTO BEPHOTO OOBSICHEHHUS.

N
Vka3aHbl Bce HEOOXONUMBIE i OOBACHEHHS SIBJIEHHS U 3aKOHBI,
3aKOHOMEPHOCTH, ~HO HMEIONIMECS PACCYXJICHHs, HalpaBICHHbBIC
Ha MOJTydeHHe OTBETA HA BOMPOC 3a/1aHUsI, HE JOBEICHBI 10 KOHIIA.

N
Vkazanel Bce HeOOXOAUMBIE IS OOBSCHEHUs SBJIEHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOLIHNECS PACcCyKICHUs, IPUBOIAIINE K OTBETY,
coJiep)KaT OIHUOKH.

nim
YkazaHsl He Bce HEOOXOAMMBIEC Uil OOBSICHEHHS SIBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOTCS BEpHBIE pAaCCy)K/IEHUs, HalpaBJICHHBIC
Ha pelIeHue 3a1a91

Bce cmydam pemreHus, KOTOpbleé HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuwiii 6ann
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Ipu urpe B KpOKeT Ha JIy)KafiKe OJTHOPOIHBIA TyOOBBIH 2/4 - -

map Mmaccod m = 454r 3akatwicsa B SMKY C BOJIOH
(cM. pHCYHOK), TIpH 3TOM TIOJOBHHA Iapa OKa3alach
B Bozie. OnpesieiuTe IOTHOCTh JePEeBa, €CIU Miap JaBHUT
Ha pOBHOE JHO sMKH ¢ cwioi F = 1,66 H. Cnenaiite
CXEMATUYHBI PUCYHOK C YKa3aHHEM CHII, IEHCTBYIOIINX
Ha map.

Bo3moxHoe pelIcHue

1. BeibepeM UWHEpUUANBHYIO CHCTEMY OTCUéTa X
«Jlyxaiikay.
2. Ilo Tpetbemy 3akony Hetotona N = F
(N — cua peaKIu OmopEl).
3. 3anuuiem BTOpoii 3akoH HeroToHA
JUTS Iapa B MPOEKIUAX Ha och Ox:
F,+N-mg=0,

V _p.gm 0
m=pV, Fy=p,g>="=45 =
rae V' — 00béM mapa, p — INIOTHOCTH AepeBa, P,— INIOTHOCTH BOJIBL.
Tonyunm F =mg(1—§—“p), OTKyZa:

p=_MEP 0,454-10-1000 o0 5
2(mg—F) 2(0,454-10-1,66)
Orsert: p =790 kr/m’
KpuTepun onieHUBaHUS BbINOJTHEHHS 3a1aHNUSA Bajbl

[puBeneHO MONHOE pelIeHNEe, BKITIOYAIOIee CIeAYIOIIIe SIeMEeHTHI: 2

I) 3aniicanbl  MOJIOXKEHWS  TEOpHUM WM (QHU3HYCCKHE  3aKOHBHI,
3aKOHOMEPHOCTH, HOPUMEHEHHE KOTOPBIX HEOOXOAWMO I PEIICHHS
3a/la4d  BBIOpaHHBIM CHOCOOOM (B ITaHHOM CIly4yae: mpemutl 3aKOH
Hvromona, emopoii 3axon Hviomona 0ns wiapa, vipasxcenue 0 cuivl
Apxumeda, c6s3b Maccvl mena ¢ NIOMHOCMbBIO);,

II) caenan pUCYHOK ¢ yKa3aHHEM CHJI, ASHCTBYIOIUX Ha Iap;

[IT) onrcaHbl Bce BHOBb BBOJIMMBIC B PEIICHUU OYKBEHHBIC 0003HAYCHHUSI
(u3nMUecKUX BEIHYMH (3a UCKIIOYeHueM 0003HaAYeHUll KOHCAHM,
yKazauuvix 6 eapuanme KHUM, obo3nauenuil, ucnonb3yemvix 6 yClosuu
3a0a4u, U CMAHOAPMHBLIX O0OO3HAYUEHULl GeIUYUH, UCNOTbL3YeMbIX HpU
Hanucanuu Quuieckux 3aKoHo8),

IV) mpencraBineHsl HEOOXOAMMBIE MaTeMaTHYECKHE TpPeoOpa3oBaHUs
U pacuéthl (MOJCTAHOBKA YHCJIOBBIX JAaHHBIX B KOHEYHYIO (OpMYIy),
MIPUBOJISIINE K MIPABUIBHOMY YHCIOBOMY OTBETY (IIOIyCKaeTCsI peLIeHne
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCIICHHUSMHU );

V) npezcTaBlieH NMPaBUIBHBINA OTBET C yKa3aHWEM CIWHHIl H3MEPEHUS
HMCKOMOU BEJIMUYMHBI
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[IpaBunbHO 3amMcaHBl  BCE HEOOXOAMMBIC IIONOXKEHHS TEOPHH,
(u3udIecKre 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEACHHI IMpeoOpa3oBaHus,
HalpaBJICHHbIE Ha PEICHUE 3aJlaud, HO MMEETCS OIMH WM HECKOJIBKO
U3 CIEAYIONIUX HEJOCTAaTKOB.
3anucu, coorercrByromue nyHkrtam 1 wm 110,
HE B [IOJJHOM 00bEME UM OTCYTCTBYIOT.

" (MJIN)
B pemeHun HUMEIOTCS JUIIHUE 3allMCU, HE BXOAALIME B DELICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpble HE OTHENEHBl OT pElIeHHs
U HE 3a4EPKHYTHI.

MpeaACTaBICHBL

u (UJI1)
B HE0OX0AMMBIX MaTeMaTHYECKHUX MPEe0OPa30BAHUAX WU BBIYUCICHHIX
JIOMYIICHbl OIIMOKH, U (MJIKM) B MaTEMaTHYECKUX MpeoOpa3oBaHUIX/
BBIYHCIICHUSX MPOITYIICHBI IOTHYCCKH BAJKHBIC ILATH.

n (UJIN)
OTcyTCTBYeT NMyHKT V, WIM B HEM JOMyIeHAa OIMMOKa (B TOM YHUCIE
B 3aMUCH SIMHHI] H3MEPCHHUS BEIUYHHBI)

1

Bce cnywyau pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKAa3aHHBIM
KPUTEPHUSIM BBICTABJICHHUS OLICHOK B 1 miu 2 Oasia

Maxcumanvroiii 6an

00BEM

Bo Bpems omnsbita cocyna 9 10° a |
C pa3pexEHHBIM aproHOM HE MEHsUICS,
W aproH mnepemeén w3 cocrosHus 1
B cocrosHue 2 (cM. pucyHOK). Kpan 2
y cocyma OBII 3aKpBIT HEIUIOTHO,
U CKBO3b HEro MOT IPOCAYMBATHCS 1
N
apron. Ompejenure OTHOLICHHE Tz
| -
YHUCIIa MOJIEKYJI ra3a B COCYJ€ B KOHIIE 0 300 600 900 T,K

W B Ha4daJi€ OIlbITa.

Bo3mozkHoe pelICHUEe

1. BanumeM ypaBHEHHE COCTOSHHS HICAIBHOTO Ta3a p = nkT,

p
OTKy/Jla IIOJIyYUM: 1 = — .
Yy y T

N
2. 3anuiueM BbIpa)Ke€HHE A7 KOHLIEHTPALUU MOJIEKYJI ra3a: n = 7

3. Torga UCKOMOE OTHOIICHHUE YHCIIa MOJICKYJ ra3a B COCyJA€ B KOHIC W Ha4daJIe

OIIbITA:
Ny _n_pTy_1:10°-450 1
N, n T,p, 900-2:10° 4

OrtBer: & =

1

PN
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KpnTepm[ OICHUBAHHUSA BbINOJIHCHUSA 3aJaHUA

banabl

ITpuBeneHO MOJTHOE peIIeHHE, BKITFOUAIONIee CISAYIONIHE SIIEMEHTHL:

) 3amucanpl  moONOXEHWST ~ TEOPUHM M (PU3MUECKHME ~ 3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO NS pPEIICHHS
3a1a9d  BEIOpaHHBIM CIIOCOOOM (B JAQHHOM pEIICHHH: ypasHeHue
COCMOAHUA UOCANbHO2O 2A34a, Bblpadicenue 01 KOHYEHMpayuu MOJeKyl
easa);

II) ommcaHbl Bce BHOBH BBOJMMBIC B PEUICHHN OYKBEHHBIC 0003HAUCHUS
(GM3UYeCKNX BENWYHH (30  UCKTIOYeHUeM O00O03HAYeHUll KOHCIMAHM,
ykasaunvlx 6  eapuanme  KHUM,  obosumavenuil, — uChOnb3yembIx
8 YCI08UlU 3a0a4U, U CMAHOAPIHBIX 0DO3HAYEHUN 8ETUYUH, UCHOTb3YeMbIX
npu HANUCAHUYU PUUYECKUX 3AKOHOB);

IIT) npeacraBiensl HEOOXOAMMBIE MaTeMaTHYeCKUe IpeoOpa3oBaHUs
U pacuéthl (MMOJCTAHOBKA YHCJIOBBIX JIaHHBIX B KOHEUHYIO (GOpMYIy),
MIPUBOJISIINE K MIPABUIBHOMY YHCIOBOMY OTBETY (IOITyCKAeTCsI peIeHNe
«TI0 YaCTSIM» € TIPOMEKYTOYHBIMY BEIIHCIICHUSIMA);

IV) npencrasiieH npaBWIBHBIA OTBET

2

HpaBI/IJ'H)HO 3alluCadHbl  BCC H€06XOJII/IMI)I€ MOJIOKEHUsT  TCOpHH,
(I)PISI/I‘IGCKI/IC 3aKOHbI, 3aKOHOMEPHOCTH, U ITPOBCACHBI r[peo6pa30BaHHH,
HaIlpaBJICHHBIC Ha PCHICHUC 3aJa4d, HO UMCETCA OJWH HJIN HECKOJBKO
n3 CIICAyronuX HEAOCTATKOB.

3anucH, COOTBETCTBYIOIIME MyHKTY II, mpeicraBieHsl HE B MONHOM
00bEME MIIH OTCYTCTBYIOT.

" (1)
B pemreHnn wWMeEOTCS JIMINHUE 3allCH, HE BXOMSIIMEC B pEIICHHE
(BO3MOXHO, HEBEpHbIE), KOTOpbIE HE OTJACJICHBI OT pPEIICHHS
W HE 3a4EPKHYTHI.

U (WIN)
B HeoOX0oAUMBIX MaTeMaTUYECKUX MPeoOpa3oBaHHUAX UM BBIYUCIECHHUIX
JOMYIIEHBl OIMMOKH, U (MIM) B MaTEMaTHUECKHUX IPeoOpa3oBaHUIX/
BEIYHCIICHHAX IIPOMYIICHBI JIOTHYECKH Ba)KHBIE IIATH.

U (WIN)
OtcytceTByeT nyHKT IV, nim B HEM JomynieHa ommoka

Bce cimydanm penieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPUTEPHUSAM BBICTABJICHHUs OLICHOK B 1 miu 2 Oaia

Maxcumanvriii 6an
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Cocyn pasnenén meperopoakod Ha ape 4yactu. OObEM mepBod uwactu V=217,
00BEM BTOpO# HacTu ¥, =3 11. B mepBoii gacTé cocyqa HaXOAATCS BIAXKHBIH BO3TYX
¥ BOJIa, MPUYIEM Macca BOJSTHOTO Iapa B 2 pasa Oouiblle, 4eM Macca BoAsl. Bropas
4acTh cocyna mycTas. Haiimure OTHOCHTENBHYIO BIIQXXHOCTH BO3JyXa B COCYZE
TOCiIe CHATHS Meperopoikd. Temmeparypa Bo3lyxXa B COCyJe IOCTOSIHHA
U He MCHACTCS IIPU CHATUH Heperopokn. O6GEMOM Ieperopoaku npeHeopeds.

Bo3moskHOE pemienue

1. Tlpu mocTosiHHON TeMmmepaType HaBJeHHE HACHIIIEHHOTO Iapa MOCTOSHHO.
O0603HaYUM €ro py;. 10 CHITHS TEPEeropoiKd BOJSHOW mMap ObUI HACHIIICHHBIM,
TaK KaKk BMECTE C HAM B IIEPBOH YaCTH coCy/a ObLIa BOJA.

2. 3anumieM ypaBHeHue MenneneeBa — Kianeiipona ajst Macchl m BOJSHOTO mapa
B HAYaJIbHOM COCTOSIHUU:

m
pHHV :7RT9
"
rae W — MoJIsipHas Macca BOJbI. OTClO,I[a
P = mRT
HIT “Vi

3. Ilocne cHATHS MEPETOPOIKH BOASHON Tap paclpenenseTcs Mo BceMy 00BEMY,
a BOJIa HaYMHAET MCHApAThcA. EcM mcmapuTcs BCS BOAA, TO Macca Iapa CTaHeT
paBHOW my =m+m/2 = 3m/2. Torma napuuanbHOE IaBIIEHHUE BOJSHOrO Tmapa
B COCYJIE B KOHEUHOM COCTOSIHHU:
5, 3  mRT
I TR
2 u(n+7,)
4. OTtHOCHTETIBHAS BIAYKHOCTD BO3yXa B COCY/Ie B KOHCUHOM COCTOSHHH:
0 = P _3  mRT w3 N
T . =2. .
P 2 H(V1 +V2) mRT 2 V+V,

IoacTaBUB YHCIOBBIC HaHHBIC, IOy YHM:
_3 21073
? =2 210743107
Tak kak oOTHOcWTENbHas BIaXHOCT, MeHbIne 100 %, TO, IEHCTBHUTEIBHO,
HCITapuiIach BCs BOJA.
Otser: ¢, =60 %

=0,6=60 % .
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KpnTepm[ OLICHUBAHUSA BBINNOJHCHUSA 3aJaHUA baaabl

[IpuBeneHo MoIHOE peIICHNE, BKIIIOYAOIIEE CIIEYIOMHNE HIEMCHTHI: 3
) 3amucanbl  TONOXKEHHST  TEOPHUH M (U3MUSCKUE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPBIX HEOOXOMUMO JUIS PEIIeHHUsS
3aJa4d  BBEIOPaHHBIM CIOCOOOM (B JAaHHOM CIIydae: cCeoucmed
HacvluyeHHbIX napos, ypasrerue Mendeneeea — Knanetipona, popmyna
0J151 OMHOCUMENLHOU GIANCHOCIU 8030YXA);

I) onucansl BCE BHOBb BBOAMMBIE B PEHICHUH OyKBEHHBIE
o0o3HaueHHssT (PU3MUECKUX BEIHUYHH (3a UCKIIOUEHUEeM 0003HAYeHUll
KoHCcmaum, yKkasauuvlx 6 eapuanme KHUM, obosnauenuil eeruyun,
UCNONb3YEeMbIX 6 YCA08UU 3A0aul, U CMAHOAPMHBIX 0003HAYEeHUll
BENUYUH, UCNOTLIYEMbIX NPU HANUCAHUU UUYECKUX 3AKOHOB),

IIT) mpoBeneHsl HEOOXOAMMBIE MaTeMaTHIEeCKHUEe MpeoOpa3oBaHUs
1 pacuéThl (MMOACTAaHOBKA YHCIOBBIX JAHHBIX B KOHEUHYIO (hOPMYIY),
MPUBOSIIINE K MPAaBWIFHOMY YHCIOBOMY OTBETYy  (IOMyCKaeTcs
pEIIeHne «II0 YaCTsAMY C IPOMEXYTOUHBIMH BEIUYUCIICHUSMHT);

IV) npencraBnen npaBUIBHBINA OTBET C YKa3aHUEM €IHHUI] H3MEPEHUS
HMCKOMOW BETUYHHBI

HpaBI/IJ'ILHO 3alMcaHbl BCC HeOGXOI[I/IMI:Ie MOJIOKCHUA  TCOpHH, 2
CI)I/I3I/I‘ICCKI/IG 3aKOHBI, 3daKOHOMCPHOCTHU, U IPOBCACHBI HCO6XOZ[I/IMI)IG
HpeOGpa:ﬁOBaHHﬂ, HO HMMCCTCA OAMH WM HECKOJIBKO M3 CICAYHONIUX
HCJOCTATKOB.

3amucH, COOTBETCTBYIoNMe MYHKTY II, TpencTaBieHbl HE B MOJIHOM
00BEME I OTCYTCTBYIOT.

" (WIN)
B pemreHnn WMErOTCs JHMITHHE 3alCH, HE BXOAAINIME B peEIICHHE
(BO3MOKHO, HEBEpHBIC), KOTOpBIE HE OTHENCHBI OT pPEeICHUs
M HE 3a4EPKHYTHL.

U (WIN)
B  HeoOXOmMMBIX  MareMaTHYeCKUX  MpeoOpa3oBaHUSAX  WIH
BBIUUCIICHUSAX Jomymensl omuOku, W (MJIM) B maremMaTHYecKHX
peoOpPa30BaHMUSIX/BBIUMCICHUAX IPOIYIICHBl JIOTHYECKH BaXKHBIC
LIary.

" (WJIN)
OtcyrctByeT nyHKT [V, win B HEM JomyiieHa omirOka (B TOM 4Hcie
B 3aIUCH CJIMHHIL H3MEPCHUSI BETUYHHBI)

© 2027 depepanbHast ciryk0a 1Mo Han3opy B chepe 0Opa3oBaHUs U HAYKH




JemoHcTpannonHbli Bapuant EI'D 2027 r. OU3UKA, 11 kmace. 27/42

IIpencraBnens! 3amucu, COOTBETCTBYIOIIME OJHOMY W3 CIIETYIOMINX 1
CITy4aeB.
IIpencraBneHsl TONBKO TMOJNOKEHHS U (QOPMYINBI, BBIpaXKAIOLINE
(u3uuecKkre 3aKOHBI, TNPUMEHEHHE KOTOPHIX HEOOXOAUMO s
pelieHusl aHHOW 3aaaud, Oe3 Kakux-TuOo Mpeodpa3oBaHM C HX
UCIIONIb30BaHUEM, HAIIPABIICHHBIX Ha PEIIeHHE 3a/1a4H.
nim
B pemenun orcyrcrByer OJTHA u3 ucxonHbix Gopmys, HeoOXoaumas
JUIS pellieHHs JaHHOM 3a1adu (UM yTBEpXKIEHHE, JieXKalllee B OCHOBE
peleHns), HO MPUCYTCTBYIOT JIOTHUECKH BepHBIE MpeoOpa3oBaHUs
¢ UMeroImumMucs GopMynaMu, HalpaBIeHHbIE HA PEIICHNUE 3a1a4ul.
nim
B OJIHOM wu3 wcxomueix (opMys, HEOOXOTMMBIX IS PEIICHHS
JAaHHOM 3a7auu (WIK B YTBEpP)KICHUH, JIEKALEM B OCHOBE PELICHUS),
JIOTyIIIeHa ~ OIMMOKa, HO MPUCYTCTBYIOT JIOTHYSCKH  BEPHBIC
npeoOpa3oBaHusl ¢ WMEOMUMUCST (HOpMyaaMu, HalpaBiICHHBIC Ha
pelreHne 3a1a4n

Bce ciydyan perieHusi, KOTOPbIe HE COOTBETCTBYIOT BBILICYKA3aHHBIM 0
KPUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oana

Maxcumanvrviii 6aun 3
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A

W3 HukenMHOBOM  IPOBOJIOKM C  yJEIbHBIM
COTIPOTUBJICHUEM [ =42-10° Om'™m u IUIOLIAABIO
rioniepeyHoro ceueHns S = 0,2 MM’ H3TOTOBIICH
MPSIMOYTOJIbHBINA KOHTYp KLMN ¢ nuaronansto KM
(cM.  pucyHok).  CTOpOHBI  TIPSMOYTOJBHHUKA
KL=[,=20cm u LM=Il,=15cm. Konryp

A

noAKmouéH 3a guaroHans KM K HCTOYHHKY K

noctostHHoro  Hampsbkenuss ¢ OJIC £=1,5B 5

—
<}t

T
™
~

U NOMEWEH B OJJHOPOJHOE MArHUTHOE IOJIE, BEKTOP
MarHUTHOW  MHIYKLMH  KOTOpOro  HapajieieH
cropoHaMm KL u NM wu pasen no momymo 0,1 Tn. Yemy paBeH moayib
pe3yIbTUPYIOIIEH CUJI, C KOTOPbIMM MAarHUTHOE IOJ€ JEHCTBYeT Ha KOHTYyp?
CrernaiiTe pUCyHOK C yKa3aHHEM CHJI, JCHCTBYIOIIMX HA CTOPOHBI KOHTYpa M €ro
JUaroHalb CO CTOPOHbl MAarHHUTHOIO TOJN. BHYTpeHHUM CONPOTUBIEHHEM
HCTOYHHKA TIPEHEOpEYb.

Bo3moskHOe penienue

1.Tlpy MOAKIIOYCHUH KOHTypa K HCTOYHHKY %
HAMpPSDKEHHST 10 €ro CTOPOHAM W JUArOHAaId N M

norekyr Toku I,, I, u I; (cM. DHCYHOK). R _ ~
IIpoBoguuxku KNM, KIM u KM coenuHeHbl 1 F, .E
mapajmieNbHo, — ciefoBatenbHo, [, =1, £ L L _Au

R, I /

1
& I +1 i >

WL me R=pteE w Ry=pg K[ Iig L
(KM =1= 112+122) - COIIPOTUBJICHUS B:

COOTBETCTBYIOIUX IPOBOIHUKOB.
2. Co CTOpOHBI MarHUTHOI'O MOJIs HA NMPoBOAHUKU LM u KN, nepneHauKyspHbie
WHAYKIMM MAarHUTHOTO TIONs, a Takke Ha auaroHans KM neicTByroT

CHJIBI Awmriepa, paBHBIE 1o MOJLYJIIO: F =F,=BI],
. . /
u F,=BI,/lsin(180°—o)=Bl,/sina, rae sino = 72 ITo mpaBuiy neBoi pyku

CHIIBI AMIiepa mMapajyieNbHBI JIpyr JpPYry W HAampaBiICHbl K HaOIIOAaTelIo,
Ha npoBoAHUKH KL u NM cuiisl AMiepa He NEHCTBYIOT, TaK KaK 3TH CTOPOHBI
MPOBOJHMKA  TAPAIENbHBl  BekTOopy ~ B.  Takum  006pasoM,  MOIyJb
pe3yIbTHPYIOIEH cuibl F=2F) + F, .

BESI, . __ BESI,

——u F, ==
pli+ly) 2 oL +1,°

3. Bemonaus npeoOpa3oBaHus, HOIyInuM: F =
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B urore:

Besl, |, Besl, :Bgsd 2 L1

p(l,+1,) p\/llz_”zz p Lll+l2 \/112+122

:0,1-1,5-0,2~10_6~0,15 2 + 1
42.107° 0,2+0,15 \/0’22+0’152

Otet: F = 0,1 H

F=2F +F,=2

= 0,1 H.

Kpurtepun onieHuBaHUsI BbINOJIHEHNUS 3aaHUS Basuibl

IIpuBeneHO MOTHOE pelIeHne, BKIIOYAIOIIee CIEAYIONINE dJIEMEHTHI: 3
I) 3aniicanbl  MOJOXKEHUS ~ TEOpPUHM U (U3UYSCKHE  3aKOHBHI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIS PELICHUs
3aJaud  BBEIOpaHHBIM  CHOCOOOM (B JaHHOM  CIydae: npuHyun
cynepnosuyuu cun, 3akon Oma, Qopmynvl cOnpomueieHus nPposoOHUKA
U MOOYA cunvl AMnepa, npasuio 1egoii pyKu);

II) cnenan mNpaBUIBHBIM PUCYHOK C YKa3aHHEM CHJI, JCHCTBYIOHIMX
Ha KOHTYP CO CTOPOHBI MAarHUTHOT'O T1OJIS;

IIT) onucansl Bce BHOBb BBOJIUMEIE B pEILICHUN OYKBEHHBIE 0003HAYEHUS
(M3UYEeCKUX BEIWYMH (3@ UCKIIOYeHueM 0003HAYeHUll KOHCMAHM,
yKasanuvix @ eapuanme KHUM, obosnauenuil 6enuyut, uUCHONbIYEMbIX
6 ycnosuu 3a0auu, U  CMAHOAPMHBLIX  O0OO3HAUEHUUl  BEIUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IV) npencraBineHsl HeOOXOAMMBIE MaTeMaTHYECKUe MNpeoOpa3oBaHUs
U pacuérsl (MOJCTAHOBKA YHCIIOBBIX MAHHBIX B KOHEYHYIO (HOpPMyIy),
NPUBOJAINIME K TPAaBHIBHOMY 4YHCIOBOMY OTBETY (IOIycCKaeTcs
PeLIeHNE «II0 YaCTAMY» C MPOMEKYTOUYHBIMU BBIYUCICHUSIMN);

V) mpencraBieH MpaBHIIBHBIA OTBET C yKa3aHUEM EIUHUI] U3MEPEHHUS
HWCKOMOM BEIMYHHBI

HpaBI/IJILHO 3aIlIMCaHbl  BCC HeO6XOZII/IMI>Ie IMOJIOKCHUS  TCOPUH, 2
(I)I/I3I/I‘{€CKI/IG 3aKOHBI, 3aKOHOMCPHOCTU, MU IIPOBECACHBI HGO6XOHI/IMLIC
npeoGpasosaHI/m, HO HMMEETCA OAUH HJIM HECKOJBKO H3 CICAYIOIHUX
HCIOCTATKOB.

3anucu, coorBerctBytomme nyHktam Il w  III, npencraBneHs
HE B ITIOJTHOM 00BEME M OTCYTCTBYIOT.

u (UJIN)
B pemennn uMEIOTCS JIMIIHUE 3alMCH, HE BXOIIIME B peEIICHHE
(BO3MOXXKHO, HEBEpHBIE), KOTOpbIE HE OTIENEHBl OT pPEelIeHUs
U HE 3a4€PKHYTBI.

" (UJn)
B HE0OX0AMMBIX MaTeMaTHYECKUX MPEOOPa3OBAHUSIX FITH BBIYHCICHUIX
JOTYIICHbI OIIMOKK, W (MJIM) B MAaTeMaTHYECKHX MpeoOpa3oBaHUsIX/
BBIYHMCIICHUSIX TIPOIYIIEHBI JTOTHYEeCKH BayKHBIE [IIarH.

u (UJIN)
OTcyTcTBYeT MyHKT V, WM B HEM JomylieHa omuOKka (B TOM YHCIE
B 3aIMCH €IMHUI] U3MEPEHUsI BEJTMYHHBI)

© 2027 depepanbHast ciryx0a 1Mo Han3opy B chepe 00pa3oBaHus U HAYKH




JemoHcTpannonHsli Bapuant EI'D 2027 r. OU3UKA, 11 kmace. 30/42

IIpencraBnensl 3amuMcH, COOTBETCTBYIOUIME OAHOMY U3 CIEAYIOLIUX 1
CJIy4yaesB.
[IpencTaBieHbl TOJNBKO TIOJNIOXKEHHS W (OPMYNBL, BBIpaKAIOIIHE
(usnuecKue 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO JUTS PEUICHUS
JaHHOM  3amaum, 0Oe3  Kakux-TMOO  TpeoOpazoBaHMH ¢ HX
HCTIONIH30BaHUEM, HAIIPABICHHBIX Ha PEIICHUE 3a1a9n.

i
B pemenmn orcyrctByer OJJHA 3 mcxomHsIx (opMyn, HeoOXxoanmas
JUTSL pelIeHus] TaHHOW 3amadyn (WM YTBEpXKICHHUE, Jexallee B OCHOBE
pelenns), HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHus
¢ UMeroIuMIUCs GOpMyJIaMH, HallpaBJICHHBIE HA PEelICHUE 3a1auu.

nim
B OJTHOM u3 ncxomubix GopMyI1, HEOOXOMUMBIX TS PELICHHS JAHHOM
3aaun (WM B YTBEPXKICHHH, JICXKAIEM B OCHOBE PEIICHHUS ), TOMYIICHA
omnOKa, HO NPUCYTCTBYIOT JIOTMYECKH BEpHbIE IPeoOpa3oBaHUs
¢ uMeroIumMucs GopMyJiaMH, HallpaBJIeHHbIE HA pellICHUE 3a/1a4u

Bcee cimywau pemieHus, KOTOpble HE COOTBETCTBYIOT BBIINICYKA3AHHBIM 0
KPHUTEPHSIM BBICTABJIECHH OLIEHOK B 1, 2, 3 Gayuta

Maxcumanvrolil 6ain 3
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ImacTUnMHOBBIHM MAapuK B MOMEHT ¢ = 0 GpOCaloT ¢ TOPU30HTAIBHON OBEPXHOCTH
3eMiu NIOA YIVIOM € K TOpu3oHTY. OJHOBPEMEHHO C HEKOTOPOW BBICOTBHI HAJ
MOBEPXHOCThIO 3eMJIM HayMHAET MaJaTh M3 COCTOSHMSA ITOKOS APYroi Takoi ke
mapuk. [Ilapukn aGcomoTHO HEYNpPyro CTamKuBaroTcs B Bosmyxe. Cpasy mocie
CTOJIKHOBEHUSI CKOPOCTb IIAPUKOB HaIpaBleHAa TOPU30HTAaIbHO. Bpems ot
CTOJIKHOBEHUS IIAPUKOB JI0 MX MajJieHus Ha 3emilto paBHO T. C Kakoi HayanbHOM
CKOpOCTBIO U, Obln1 OpomieH mnepBblii mapuk? CONpPOTHBICHHEM BO3IyXa

npeHeOpeys.
Obocnyiime npumenumMocny 3aKOH06, UCHONb3YEMBIX ONA PEUEeHUA 3a0aUl.

Bo3mozkHoe peuienue

O6ocHoBaHHE Vi

1. BeibepeM wWHepOMANbHYIO CHCTEMY OTCYETA, 4 mB’l
CBs3aHHYIO ¢ 3emnéid. 3a Havamo oTcuéra “
KOOPAMHAT TIPHMEM HEepPBOHAYATBHOE ITOJI0KEHHE . B . 2mii
MEPBOro IIapHKa. Yo X~ 0
2. llapukur OygeM CYHTAaTh MaTepHATBEHBIMU 24

TOYKAMH. mv,

3.Tak Kak CONpPOTUBJIEHHEM BO30yXa MOXHO ¥

=Y

npeHedpedb, TO IBIDKCHHE IIAPHKOB = MOXKHO
CUUTATh CBOOOTHBIM MaJACHUEM.

4. BpeMs B3aUMOJEHCTBUS IIAPUKOB IPU HEYNPYI'OM CTOJKHOBEHUH MOKHO
cuutaTh MayusM. ClieoBaTeNbHO, MMITYJIBCOM BHEINTHEH CHIBI (CHIIBI TSDKECTH)
33 3TO BpeMsI MOXKHO IpeHeOpeub. 3HaUuT, UMIYJIbC CUCTEMBI JIBYX HIAPUKOB IPU
CTOJIKHOBEHUH COXpPaHsETCs.

Pemenue
1. [TepBbIii MmIapyK HA4YMHAET JABIKEHHWE W3 Hayajlla KOOPAMHAT, a BTOPOU —
u3 Touku A. Jlo v mocie CTONKHOBEHHs (TMPOUCXOMASIIETO B TOYKE B) HIapuku

cBoOoHO masaroT. [103TOMy 10 CTONKHOBEHNUS JJIS IEPBOTO MIapHKa
2 2

Y (t):voyt—%:vosinwt—%,
v, (t)=vsino—gt,
a JUTsl BTOPOTO IAapHKa
v,,(t)=-gt.
2. IllapuKy CTaNKUBAIOTCS B MOMEHT /i, IPH 3TOM HMIIYJIEC CHCTEMBI JABYX
IIAPHKOB COXpaHseTcs: my, +mv, =2mii,, a CKOPOCTb 1, IIAPHKOB IOCIE yAapa
COIVIACHO  YCIOBHIO TropusoHTanbHa. [lostomy v, (,)+ v,, (1,)=0, wm
V,sino

2g
3. CTOJIKHOBEHHE MIAPUKOB TIPOMCXOIUT HA BHICOTE
gt! _ vesin’ol v sin’of 3 vgsin’o
22 g B 8g 8 g

(v,sino—gt, )+(—gt,)=0, otkyna ¢, =

h=y,(t)=vsino.-1, -
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4. ITocKONBKY CKOPOCTB 1, INApHKOB MOCIE yAapa TOPU30HTalbHA, WHTEPBAI

BPEMCHU T OT CTOJIKHOBCHHA IIAPHUKOB A0 HX IMNAaACHUA Ha 3eMITI0  HAaXOUTCS

’ y,sino
U3 yCIIOBUS h:%,omyna 1= % =\/§02_g

Orcropa: v, =2+gic'
V3 sino
Ortser: v, - 287
J3 - sina
Kputepuu onieHNBaHUS BHINOJTHEHHS 3a1aHUSA | Baasl

Kpumepuii 1

BepHo  00OCHOBaHa ~ BO3MOXHOCTh  HCIIOJB30BaHHUS  3aKOHOB 1

(3axonomMepHocTtei). B manHoM ciydae: gwibop HUCO, mamepuanvras

MouKa,  YCNoBUs — NPUMEHeHUsi  3aKOHA  COXPAHEHUs  UMNYIbCd

U KUHeMamu4eCKux ypasHeHutl 01 c60000H020 nadenus

B 000cHOBaHNH OTCYTCTBYET OJIMH HIIH HECKOJBKO M3 DJIEMEHTOB. 0
Wi

B o6ocHOBaHMM omylieHa omoka.
i

OO00CHOBaHHE OTCYTCTBYET

Kpumepuii 2

I) 3amucanpl  TONOXKEHHWS  TEOpPUM W (HU3MYECKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPHIX HEOOXOAMMO Ui PELICHUS
3aa4d BBIOPAHHBIM CIIOCOOOM (B TaHHOM CIIy4ae: 3aKOH COXPAHEHUsl
UMRYIbCA, YOPMYTbL KUHEMAMUKU),

IT) onucaHbl BCe BHOBL BBOJIMMbBIC B PEUICHUN OyKBEHHBbIC 0003HAYCHHUS
(u3MUeCKUX BENWYMH (3@ uUCKIIOYeHUueM 0003HaAYeHUll KOHCMAHM,
yKasanuvix 6 eapuanme KHUM, o6o3nauenuii @eauduH, UCHONIb3YEMbIX
6 ycroeuu 3adauy, U CMAHOAPMHLIX — O0DO3HAYEHUL  GENUYUH,
UCNONBL3YEMbIX NPU HANUCAHUU PUULECKUX 3AKOHO8),

IIT) npencraBiaeHsl  HEOOXOTMMBIE MAaTeMaTHYeCKHe MHpeoOpa3oBaHMUs,
MIPUBOJIAIINE K MPABUIBHOMY OTBETY;

IV) npencrasiieH npaBUIBHBIN OTBET
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[IpaBunpHO 3amucaHbBl Bce HEOOXOMUMBIE MOJIOKEHUS — TEOPUH, 2
(m3udyeckre 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOIMBIC
npeoOpa3oBaHKsa, HO UMEETCSs OJMH WM HECKOJBbKO M3 CIETYIOIIUX
HEZIOCTaTKOB.

3amucH, COOTBETCTBYIOIIME MYHKTY II, mpeacTaBieHbl HE B IMOJHOM
00bEME UM OTCYTCTBYIOT.

U (UJIN)
B pemreHnn WMeEIOTCS JUINHWE 3alUCH, HE BXOJSIINE B pEIICHUE
(BO3MOXXKHO, HEBEpHbIE), KOTOpbIE HE OTHENEHbl OT pelleHUs
U HE 3a4EPKHYTHI.

u (UJn)
B HE0OXOIMMBIX MaTEeMaTHYECKUX MPEOOPA3OBAHUSX WIIA BHIYUACICHHUIX
JIOTYIICHbI OMIMOKH, | (WJIH) B MaTeMaTHYecKuX MpeoOpa3oBaHUsIX/
BBIYHMCIICHUSX TIPOIYIIEHBI JOTUYECKH BaYKHbIE IIIarH.

u (UJn)
OtcyrcTByer nyHKT IV, win B HEM fomymieHa omuoka
IIpencraBiensl 3amucy, COOTBETCTBYIOIIME OJHOMY U3 CIEAYOLINX 1

CJIy4yacB.
IIpencraBneHsl  TOMBKO TOJIOKEHHS U - (OPMYJIBI, BBIpaXKAIOIINE
(usuyeckue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO IS PEIICHUS
MaHHOM  3amaum, ©Oe3  Kakmx-mubO  mpeoOpa3oBaHMII € HX
UCIIOJIb30BAHUEM, HAIIPABJICHHBIX Ha PELIEHUE 3aauu.

50)041
B pemernun orcyrcrByer OJIHA n3 ncxoAHbBIX (opMyn, HeoOXoxumas
JUTSL pelIeHus] JaHHOM 3a7aud (MM YTBEp)KICHHE, JIeKallee B OCHOBE
pelIeHns), HO NPHCYTCTBYIOT JIOTHUSCKH BEpHBIE NpeoOpa3oBaHUs
¢ UMeroImuMucs GopMyJiaMH, HallpaBJICHHbBIE HA pEelIeHNe 3a/1a9H.

Wi
B OJTHOM u3 ncxomubix (hopmyI1, HEOOXOUMBIX JUIS PEIICHHS TaHHOM
3a/a4i (MJIU B yTBEPIKICHUM, JIC)KAIIEM B OCHOBE PCIUICHHUS), JOMYIICHA
ommOKa, HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIC IPeoOpa3OBaHUS
C IMEIOMUMHCS (OpPMyIIaMH, HallpaBJICHHBIC HAa pPEIICHUE 33/1a9l

Bce ciyuan pemeHns, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHSAM BEICTABICHHS OICHOK B 1, 2, 3 Gaa

Maxcumanvuwiii 6ann 4
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NJIN

Bpycok maccoit M =600T coenuHEH HeBECOMOH

U HepacTSKUMOM HHUTBIO, MepekuHyTodl wepes M
IJIaJKAA  HEBECOMBIH OJIOK, ¢ Tpy30M Maccoi
m=200r. K atomy rpy3y Ha nErkod mnpyxuHe m
MOJBEIIEH BTOPOM TakoW ke rpy3. JliuHa
HepacTAHyTOW mpyxuHB /=12 cM, KodddunneHt
TpeHust Opycka O MOBepXHOCTh crona [L=0,2.
Ompenennte XKECTKOCTh k MPYXHHBI, €CIH TIPH
JBIDKCHHH TPY30B JUIMHA HPYXXHUHBI L ITOCTOSHHA
upaBHa 14 cMm. CrenaiiTe pHUCYHOK C YKa3aHUEM CHJI, JAEHCTBYIOIIUX
Ha Opycok u Tpy3sl. TpeHHeM B ocH OJI0Ka M TPEHHEM O BO3IyX MpeHeOpedb.
Obocuyiime npumeRUMOCHb 3AKOHO6, UCHONL3YEMbIX ON1A peleHUs 3a0auu.

Bo3mo:xHOe peieHue

O0ocHOBaHUE

1.3agauy Oyzmem pemar B WHEPIMAIBHOW CHCTEME OTCUETa, CBA3aHHOW
C TMOBEPXHOCTHIO CTONA.

2.Bpycok W TPYy3Bl JABHXKYTCS TIOCTyMaTeNbHO. [IpIMEHNM K HHM MOJENb
MaTepHaIbHOW TOYKH, 4TOOBl WX nBrkeHHe B MCO MOXHO OBLIO OMHCHIBATH
BTOPBIM 3aKOHOM HbroToHA 17151 MaTepruaabHON TOUKHY.

3.Tak kxak IMHA TPY>KUHBI HE MEHSETCS B TpOIecce IBIDKEHHS, TO CHIIBI,
JIEHCTBYIOIINE HA TPY3bl, IOCTOSHHBI, M IPY3bl JBHXKYTCS pABHOYCKOPEHHO.

Tak Kak HUTh HepacTsHKMMa M JJIMHA MPY>KUHBI B TIPOLIECCE ABMKEHHS TOCTOSHHA,
YCKOpEeHHUs 000UX I'Py30B U OpycKa paBHBI 10 MOAYIIIO:

|| =1, | = |a;| = a. M
4. Tak kak OJIOK W HUTH HEBECOMBI, & TPEHHUEM B OCH OJIOKa MOYKHO MpeHeOpeyb,

TO MOIYNH CHJI HATSDKCHMS HHTH, NEHCTBYIOMIMX HAa OpPYCOK M BEpXHHUH Tpy3,
OJIMHAKOBBI:

-t @
5. Tak kak Mpy>K1UHa J'Iél"l(af{, TO CWJIBI YIIPYTOCTHU PABHBI IO MOAYJIIO:
|F;/np2|=|Fynp3|=Fynp' (3)
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Pemenne N .
1. Ha pucyHke IOKa3aHbl CHIIBI, 1 an
JIEHCTBYIOIIHE Ha Opycok
U TIpy3bl. 3aluilleM BTOPOH 3aKOH + >
Herorona B Hpoexumlvx Ha ocu Ox T -
u Oy BbIOpaHHOH  CHCTEMBI * ‘ — X
koopauHat. C yuérom (1)-(3) Fo g 0 T .
MOy YHM mg ‘ a
Ox: Ma=T-F_; Fooos
Oy:N=Mg,
ma=mg—T+ Fynp, 78
ma=mg—F_. ‘ @
CloXuB STH YpaBHEHHS, HaWAEM v mg
YCKOpEHHE Tell: y

2mg — F,
a=—"7-"=.

M +2m
2. Cuna Tpenust o moayio F =UN =uMg.

. _ - mMg(1+n)
3. W3 ypasrenuii B 1. 1 u 2 nonyuum F, =m(g —a) U iom
Ilo 3akony I'yxa F,, =kAl=k(L—-1), Torna
_ Fop _ mMg(1+ ) _ 0,2-0,6-10-(1+0,2) —72 Him

L-1 (L-D(M+2m) (0,14-0,12)-(0,6+2-0,2)

Otset: k=72 H/™m
KpuTtepun oueHuBaHMsI BBINOJTHEHUS 3aaHUs l Banisl
Kpumepuii 1
Bepno 000CHOBaHa  BO3MOXKHOCTh HCIIONb30BaHUS 3aKOHOB 1
(3akoHOMepHOCTeW). B maHHOM ciyuae: umepyuanvHas —cucmema
omcuéma, Moodeib MamepuaibHol MOUKU, YCL08USL PAGEHCMEA Modyell
CUT HaMSIDICEHUsT HUMU U PAGEHCBA MOOYaell YApYeux cuil, paseHcmed
MOOyell YCKOpeHuil mei
B 0060cHOBaHMHM OTCYTCTBYET OJIMH MM HECKOJIBKO U3 DJIEMEHTOB. 0
nim
B o6ocHOBaHMM TOMyIIeHA OIIIOKA.
nim

O060CHOBaHHE OTCYTCTBYET
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Kpumepui 2

[IpuBeneHO MOMHOE pelIeHNe, BKIIIOYAIOIIEe CISAYIOIINE SIEMEHTHI:

I) 3ammcansl  TONOXKEHWS ~ TEOpUM M (PU3MYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, MPUMEHEHUE KOTOPBIX HEOOXOOUMO I pEIICHHS
3aJaud BBIOPAHHBIM CIIOCOOOM (B JaHHOM CJydYae: Gmopoll 3aKOH
Hviomona onss mpéx men, gopmyna Ons Cuibl MpeHus CKOIbICEHUS,
saxon I'yka);

IT) cnenan pyCyHOK ¢ yKa3aHHEM CHII, ICUCTBYIOIINX Ha Tela;

IIT) onmcaHBI Bce BHOBb BBOJVMMBIC B PEIICHUN OyKBEHHBIE 0003HAUCHUS
(GM3UYeCKNX BENMYUH (3a uckuouenuem 0003HAYEHU KOHCINAHM,
ykazauuvlx 6 eapuanme KUM, o6o3nauenuil 6enuuun, UCHONb3YEMbIX
6 ycrosuu  3a0ayu, U  CMAHOAPMHBIX — 0003HAYEHUU  GeNUdUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB),

IV) mpencTaBneHsl  HEOOXOAMMBIE MaTeMaTHUYECKHe IpeoOpa3oBaHUL
U pacuéTsl (MOJCTAHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYI0 (OpMyIIy),
MIPUBOAAIINE K IPAaBIIBHOMY YHCIOBOMY OTBETY (IOITyCKAeTCs pelieHrne
«TI0 YaCTSAM» C IIPOMEXKYTOYHBIMH BEIIHCIICHUSIMNA);

V) npencraBiieH NPaBUIIBHBIA OTBET € yKa3aHHEM €IUHUI] U3MEpeHHs
(hU3HUYECKOM BEJTMYUHBI

[lpaBmibHO 3amHCaHbl BCE HEOOXONUMEBIE IOJOXKCHUS  TEOPHH,
(u3nYecKue 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEICHBI HEOOXOIMMBIC
mpeoOpa3oBaHus, HO HMMEETCS OAWH HIM HECKOJIBKO M3 CICIYOIINX
HEJIOCTAaTKOB.

3anucu, coorBercTBytome nyHkram I wnm I, npeacraBieHb
HE B TIOJTHOM 00BE&ME HIIH OTCYTCTBYIOT.

n (NJIN)
B pemenun uMmeroTcss JHUIIHME 3alMCH, HE BXOAALIME B pELICHUE
(BO3MOXXKHO, HEBEpHBIE), KOTOpbIE HE OTHENEHBl OT pPEHICHUs
W HE 3a4E€PKHYTHI.

n (NJIN)
B HeoOX0aMMBIX MaTeMaTHUECKUX NMPeoOPa3oBaHUAX WM BBIYUCICHHUSIX
JOMYHICHBl OIIMOKH, W (WIM) B MaTeMaTHYECKUX IPeoOpa3oBaHUIX/
BBIYUCIICHHSX MPOIYIIEHBI IOTHISCKH BaKHBIE IIArH.

" (MJIN)
OTtcyTcTBYeT NMyHKT V, WM B HEM [OMylIeHa OIMUOKa (B TOM YHCIe
B 3aIMCH STUHHI K3MEPEHUS BEJTHYHHBI)
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IIpencraBiensl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEIYIOIINX
CITyJaeB.
IIpencraBieHbl TONBKO IOJOXKCHUS U (OPMYJIBI, BBIpaXKarolIne
(usnyecKUe 3aKOHBI, IPUMCHEHNE KOTOPBIX HEOOXOMUMO Ul PEIICHHUS
JAHHOW 3a1a4d, 0e3 KaKux-JIn0o npeodpa3oBaHmil ¢ UX MCIIOIB30BAHUEM,
HAaITpaBJICHHBIX Ha PEIICHUE 3a/1a4H.

500051
B pemenun orcyrctByer OJJHA 13 ucxogHbIX GopMyi, HEOOXoaumas
JUISL pEelIeHus] NaHHOHW 3amaun (WM YTBEp)KICHHE, JieKallee B OCHOBE
pellieHns), HO TPUCYTCTBYIOT JIOTMUYECKH BEpHBIC MMPeoOpa3oBaHUs
¢ UMeroIuMHucs GopMyIaMH, HANPABICHHBIC HAa PEIICHUE 3a1a4H.

nim
B OJIHOM u3 ncxoaHsIx (opMyI1, HEOOXOAMMBIX TS PELICHHS TAHHOM
3a71a4d (WM B YTBEPIXKICHUH, JISKAIEM B OCHOBE PCIICHHS), TOMyIIeHa
omnOKa, HO TPHCYTCTBYIOT JIOTMYECKH BEpHbIE MpeoOpa3zoBaHUs
¢ UMerIUMIcs GOpMyJIaMH, HAITPaBJICHHbIE HA PEIICHHE 3a/1a41

Bce ciayuan perieHusi, KOTOpble HE COOTBETCTBYIOT BBILIEyKa3aHHBIM
KPHUTEPHSIM BEICTABJICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuolii 6ain
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NJIN

K koHIIaM HeBeCOMOTo pblyara MOABECHIIHM 32 HEBECOMBIC HEPACTSDKHMBIC HUTH
JIBa CIUIOIIHBIX Tpy3a maccamu 1,28 kxr u 0,32 Kr ¥ MPHUBENU pbluar B COCTOSHUE
paBHOBecHsI. 3aTeM pbIUar ¢ Tpy3aMH pacroyioKHIIN Haj BOAOH Tak, uTo oba rpysa
LEITKOM OKa3aJIMCh O] BOJOH. B pesyinprare /s cOXpaHEHUS PaBHOBECHS TOUKY
ONophl MpuIUIOCE HepeMectuts Ha 10 cMm. Omnpenenurte INepBOHAYAIBHOE
paccTosiHMe OT Oosiee TSDKENOro rpysa O TOYKU OINOPHI, eciid 00BEMBI 000MX
rpy30B OAMHAKOBHI U paBHEI 200 cM’. CrenaiiTe PUCYHOK, HA KOTOPOM yKaKHTE
CHJIBI, JEHCTBYIOIINE Ha phrUar (I ABYX CIIydaeB), a TaKXkKe Ha IOrpyXEHHbIC
B BOJY IPY3BbL.

Obocnyiime npumenumocms 3aKOHO06, UCHOIL3YEMbIX /1 PEUICHUA 3A0aUu.

Bo3moxxHoe pelmieHue

O0ocHOBaHHE

1. PaccmoTpuM 3amady B cucTeMe OTcU€Ta, cBs3aHHOW ¢ 3emuél. Byxem cuntath
3Ty cucTeMy orcuéra nHepuuansHoi (MCO).

2. OnmmieM per4ar MoJeibplo abcooTHO TBEPAOTO Tena (hopMa M pa3Mepsl Teia
HEU3MEHHBI, PACCTOSHHE MEXAy IIOOBIMM IByMs TOYKaMH Tela OCTaércs
HEU3MEHHBIM).

3. CymMMa IIpHIIOKEHHBIX K a0COJIIOTHO TBEPJIOMY Tely BHEIIHUX CHJI paBHa HYIIIO,
TaK KaK TeJIO HE COBEPINAET MOCTYNaTEIbHOTO JBHKECHHS.

4. CymMMa MOMEHTOB BHEIIHUX CHJI OTHOCUTENBHO OCEH, MPOXOISAIINX Yepe3 TOUKH
O, n O, TNepHeHAUKYIIPHO IUIOCKOCTU PUCYHKA, paBHAa HYJIO, TaK Kak Telo
HE COBEPILIAET BPAILATEIbHOTO JBYKEHHUS.

5.I'py3sl Ha HHUTSIX MOTYT ABHUTaThCsA MOCTYNATENbHO, IO3TOMY OIHIIEM IPY3bl
MOJEIIbI0 MAaTEpUAIbHOM TOUKHM U UCIOIb3YyeM BTOPOH 3akoH HeroToHA.

6. Hutu HeBeCOMBL, I03TOMY HATSXKEHUE HUTU BCIOY OJUHAKOBO.

7. CorylacHO TpeTbeMy 3aKkoHy HbIOTOHa CHIIBI, ¢ KOTOPBIMHM B3aUMOJEHCTBYIOT
Tpy3bl, HUTH U pbIUar, paBHbI 110 MOIYIIO M HAIpaBJIEHbl B MPOTHBONOIOXKHBIE
CTOPOHBI.
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1. HauanpHOE yCcI0BUE paBHOBECHUSL:
Pl =Pl,, (1)

rae Pi — cuiibl, ¢ KOTOPBIMU HUTH ICHCTBYIOT Ha pblvar, /; — IIedy phlyara.
Ha xaxnuprii rpy3 AHCTBYIOT TOJIBKO CHJIA TSDKECTH mg W CHIA PEeaknuH MOoABeca

N.B paBHOBeCHH 110 BTopoMy 3akoHy Hetotrona N =mg. Ilycts T — MOIYJIb CHIIBI

HATsDKCHUST HUTH. [IOCKONIBKY HUTH HEBECOMBI, IO TPETbeMy 3akOHy HprOTOHA
P=T,T=N.Ilostomy P=mg.

2. Korna rpy3pl Haxoadrcs B BOJE, Ha HHUX JEMCTBYeT apxXxuMeIoBa CHIa FApX,
=P-F

Apx *

otkyna P =mg — F

4
U B paBHOBecun N =mg — F, -

Apx?

3.Ilox nmeiictBuem cun P u P» pbluar HaxoAuics B paBHOBecuu. B pesynbrare
MOTPY>KEHUs TPY30B B BOJLY 00€ CHJIBI YMEHBLIMINCH HA OJHY U Ty K€ BEIUYUHY.
3HayuT, OOJbBIIAs CHJIa M3MEHWIACh HA MEHBIIYI0 OTHOCHTEIBHYIO BEIUYHHY.
CrnenoBaTenpHO, A1 COXPAHEHUS PABHOBECHUS pblyara B HOBBIX YCJIOBHAX HAaJo
YMEHBIINTB TIeY0 OOJBIICH CHITHI.

VcioBre paBHOBECHS pblyara B KOHeYHOM coctosium: B/, — Al) = P/(l, + Al), nnu

(Pl_FApx)(Zl_Al)z(Pz_FApx)(12+A1)’ @)
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e Fpx — apxumenosa cuna, F,  =pgl.
4. 13 (1) u (2) HaiigéMm BEIpaXkeHHe JUTA TIIeda /)
_AZ(P2+P1_2FApx) _Al(m,+m,-2pV)
COFE((BR)-1)  PYIOm Imy)=1]
_0,1-(1,2840,32-2-10"-2-10"") 0.2
10°-2-107*[(1,28/0,32) 1] ’

Otser: /,=0,2 M
Kputepun oneHHBaHUS BBINOJTHEHHS 3a1aHUS | Baxabl
Kpumepui 1

BepHo  00OCHOBaHa  BO3MOXHOCTH  HCIOJB30BAHUS ~ 3aKOHOB
(3akoHOMepHOCcTeW). B manHOM cmydae: ewibop HCO, modenn
abconomno meépoozo mena, yCio8Us pagHo8ecus ad6CoIomHo meépoo2o
mena OMHOCUMENbHO 8PAWAMETLHO20 U NOCHYRAMENbHOO OB8UNCEHU,
MOOelib MamepuatbHou moyku, mpemuii 3axon Horomona

B 000CHOBaHNH OTCYTCTBYET OJIMH MJIM HECKOJIBKO U3 JIEMEHTOB. 0
50051

B obocHOBaHMM foMTyTIIeHa OMINOKA.
Wi

O060CHOBaHUE OTCYTCTBYET

Kpumepuii 2

ITpuBeneHO MOTHOE pelIeHUE, BKIFOYAIONIEe CICAYIONIHE SITEMEHTHL: 3

I) 3ammcanbl  TONOXEHHSA  Teopurn U (U3HYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, HPHUMCHEHHE KOTOPHIX HEOOXOAWMO JUIS PEIICHUS
3a7a9M BBIOPAHHBIM CIIOCOOOM (B TaHHOM CITy4ae: YCao08ust pasHO8ecUs
pviuaza (0na 08yx cayuaesg), emopou 3axon Heromona, opmyna ors
cunvl Apxumeoa);

II) cnenan  puCyHOK, Ha KOTOPOM YKa3aHBl CHIJBIL, JEHCTBYIOIIHE
Ha pbryar (U IByX CJIydaeB), a TAKXKe Ha ITOTPyKEHHBIC B BOXY TPY3HI;
I1T) onmcansl Bce BHOBB BBOJMMBIC B PELICHHH OYKBCHHBIC 0003HAUCHUS
(U3MUYECKUX BENUYUH (3a UCKIIOYEHUEM O0OO03HAYEHUIl KOHCMAHM,
yKazauuoix 6 eapuanme KHUM, obo3Hauenuti eenuyuH, UCNONb3YVEMbIX
6 YCIOGUU  3a0auu, U  CMAHOAPMHLIX — 0OO3HAYEHUU  GeUYUH,
UCNONB3YEMbIX NPU HANUCAHUU DUIUYECKUX 3AKOHOB);

IV) mpeacTaBneHsl HEOOXOAMMBIE MAaTeMaTHYECKHe IPeoOpa3OBaHUS
U pacuéThl (TTOJICTAHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYIO (OPMYIY),
HPUBOJIAIINE K TIPABIIIEHOMY YHCIIOBOMY OTBETY (JIOITyCKAaeTCsl PEIICHHE
«II0 YaCTSAM» C IIPOMEKYTOYHBIMHU BBIYHCIICHUSIMN);

V) npencraBieH NPaBUIBHEIA OTBET C YKa3aHHEM EAWHHI] U3MEpEHHs
(u3HIecKOl BeTHINHEI
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IMpaBunpHO 3ammcaHbl BCe HEOOXOJAWMBIC IIONOXKEHHS TEOPHH, 2
(u3myecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEICHBI HEOOXOIMBIC
npeoOpa3oBaHys, HO UMEETCSs OJMH WM HECKOJBbKO M3 CIETYIOIIUX
HEZIOCTaTKOB.

3amnucu, coorBercTBytomue myHkram I u 11, npencraBiieHbl He B TOJTHOM
00BEME UM OTCYTCTBYIOT.

n (NJIn)
B pemennu MMEIOTCS JIMIIHUE 3allCU, HE BXOZAMIIME B PELICHUE
(BO3MOKHO, HEBEpHbIE), KOTOpbl€ HE OTHEJIEHbl OT pELICHUs
U He 3a4EPKHYTHI.

n (UJIN)
B HeoOX0oAMMBIX MaTeMaTHYECKUX MPEe0OPa3OBAHMUSX MIIH BBIYUCICHHUIX
JIOTYIICHbI ONIMOKH, | (WJIH) B MaTeMaTHYeCKUX MpeoOpa3oBaHUsIX/
BBIUMCIICHUSAX MPOITYIIEHBI JIOTUYECKH BayKHBIE I1ary.

" (UJIN)
OTcyTcTBYeT IyHKT V, WM B HEM JOIylleHa omuOKa (B TOM 4uCIe
B 3aIMCH €JMHUL] U3MEPEHHsI BEIUUHHBI)

IIpencraBieHbl 3amyCH, COOTBETCTBYIONIME OMHOMY W3 CICIYIOIINX 1
CIIy4aes.
[IpencraBieHsl TONBKO TIONOXKEHHS H  (OPMYIBI, BBIpAKAIOIINE
(u3HUecKue 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOIUMO IS PEIICHUS
MaHHOM  3amaum, ©Oe3  Kakmx-JIOo  mpeoOpa3oBaHmii ¢ HX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX HA PELICHUE 3a/1auu.

nim
B pemrennn orcytctByer OJAHA w3 UCXOMHBIX (QOpMyI, HEOOXOaHMast
JUI peLIeHus] NaHHOM 3amaud (Wi YTBEpXIEHHE, Jie)Kallee B OCHOBE
pelenns), HO MPHCYTCTBYIOT JIOTHYECKH BEpHBIE MNpeoOpa3oBaHUs
¢ UMeroIUMICcs GOpPMYJIaMH, HallpaBJIeHHbIE HA PEIICHNE 3a/1a9H.

nim
B OI[HOI71 W3 UCXOAHBIX GOpPMYII, HEOOXOIUMBIX IS PEUICHUS JaHHOM
3a7auyMl (MM B YTBEP)KICHUH, JIe)KallleM B OCHOBE pEIIeHHs), JOMyIIeHa
ommOKa, HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC IIpeoOpa3oBaHUs
¢ UMeIUMHCs GopMyJIaMH, HallpaBJICHHbBIC Ha PEIICHUE 33/1a91

Bce ciyuan pemieHUs, KOTOpbIeé HE COOTBETCTBYIOT BHIIICYKa3aHHBIM 0
KPUTEPHUSIM BBICTABIEHUsI OLICHOK B 1, 2, 3 Gajuta

Maxcumanvnwlil 6an 4
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B coorBerctBun c IlopsakoMm NpoBeneHUs TOCYAapCTBEHHOW MTOrOBOM
aTTecTalMy 1o 00pa3oBaTeIbHBIM MpPOrpaMMaM CpEIHEro OOILIero oOpa3oBaHUs
(mpuka3z Munnpocsemernus Poccin 1 Pocoopramsopa ot 04.04.2023 Ne 233/552,
3apeructpupoan Munroctom Poccun 15.05.2023 Ne 73314)

«81. [TpoBepka FK3aMEHALIMOHHBIX pa0OT BKIIFOYAET B ceOsl:

1) mpoBepKky ® OICHHBAaHHE IPEIMETHBIMH KOMUCCHSIMH OTBETOB
Ha 3ananugd KM nns mposenenus EI'D ¢ pa3BEpHYTBIM OTBETOM <...>, B TOM
YHCJIE YCTHBIX OTBETOB, B COOTBETCTBHHM C KPUTEPUSIMH OIICHHBaHHS
MO COOTBETCTBYIOLIEMY Y4€OHOMY NpeAMETy, pa3paboTka KOTOPBIX OpraHUu3yeTcs
PocoGpragzopom’. <...>

ITo pesympraTaM mepBOil M BTOPOI IPOBEPOK SKCIEPTHl HE3aBUCHMO JPYT
OT JIpyra BBICTAaBISIIOT MEpPBHYHBbIE Oallbl 3a KaKAbld oTBeT Ha 3amaHus KM
Juist nposeneHus EI'D ¢ pa3BépHyTHIM OTBETOM. <...>

B cmydae CymecTBEHHOTO pacXoKOEHWS B IIEPBHYHBIX  OaJuiax,
BEICTABICHHBIX  JBYMS  OKCHEpPTaMH, Ha3Ha4yaeTcs  TPEThs  IIPOBEpKa.
CylIecTBeHHOE pPacXOXKIEHHE B NMEPBHUYHBIX OallaX OMpeaeleHO B KPUTEPHSIX
OLICHUBAHUS 0 COOTBETCTBYIOUIEMY Y4eOHOMY HpeaMeTy, pa3paboTka KOTOPBIX
opranmu3syercss PocobpHag30poM.

OKCMepTy, OCYIIECTBIIAIOIIEMY TPEThIO IPOBEPKY, MPENOCTaBIsAeTC HHOpMAIHs
O MEepBUYHBIX Oaiiax, BHICTABICHHBIX OKCIEPTaMU, paHee MPOBEPABIIUMU
9K3aMEHAHOHHYIO PAbOTy».

CyIecTBEHHBIMH CUUTAIOTCS CIEAYIONINE PACXOXKICHHUS.

1. PacxoxneHne MexTy OanimaMy, BBICTABICHHBIMH JABYMS AKCIEPTaMH
3a BBINOJIHEHHE JII000T0 U3 3amanuit 21-25, B 2 wim Gonee 6amta. B atom cioydae
TPeTHH AKCIIEPT MPOBEPSECT TOIHKO T€ OTBETH Ha 3aJaHMS, KOTOPHIE BEI3BAIH
CTOJIb CYIIECTBEHHOE PACXOXKACHHE.

2. PacxoxkneHne Mexnay OanmaMy, BBICTaBICHHBIMH JABYMS JKCIEpTaMH
3a BBINONHEHHE 3afaHus 26 mo kpurepuro K2, B 2 mmm Gonmee Gamma. B stom
clly4ae TPeTHil SKCIIepT MPOBEPsIieT OTBET Ha 3aJlaHue 26 10 BCEM KPUTEPHSIM.

3. Pacxox/JeHue B pe3ynbTaTaxX OLEHUBAHUsS [BYMs JKCIEPTaMH OTBETa
Ha ONHO W3 3amaHuii 21-26 3akmovaeTcs B TOM, YTO OJWH JKCIEPT YyKaszall
Ha OTCYTCTBHE OTBETa Ha 3aJaHWe, a APYTrod BEICTABIJI 3a BEHINOJHEHHE 3TOTO
3aJaHusl HEeHyneBoi Oami. B aToM ciydae TpeTuil skcrepT NpoBEpseT TONBKO
OTBEThl HA 3aJaHUs, KOTOpble OBUIM OIIEHEHBl CO CTOJb CYLIECTBEHHBIM
PACXOXKICHHACM.

4. Curyarun, B KOTOPBIX OJIMH SKCIEPT yKa3al Ha OTCYTCTBHE OTBETa
B 9K3aMCHAllMOHHOH paboTe, a BTOPOH SKCIEPT BBHICTABMI HYJIEBOH Oamn
3a BBIMONHEHHE O3TOrO 3aJaHMs, HE SABIAIOTCA CUTyalUsIMU CyILIECTBEHHOTO
PacXoXAEHHS B OLICHUBAHUH.

" Yacre 14 craten 59 MemepanbHoro 3akoma ot 29.12.2012 Ne273-®3 «O6 obpasosanun B Poccuiickoii
Denepanym».
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