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Enunblii rocyaapcersennslii 3x3amen no ®U3UKE

IHosicHeHHs K 1€MOHCTPALHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 rOCYJapCTBEHHOI0 IK3aMeHa
2025 rona no ®U3UKE

IIpy o03HaKOMJIIEHHU C JEMOHCTPALHOHHBIM BapUaHTOM KOHTPOJBHBIX
u3MeputenbHbIX Matepuanos (KMM) enunoro rocynapcrsenHoro sx3amena (EI'D)
2025r. ciemyer WMETh B BHUAY, 4TO 3aJaHHWs, BKIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX OJIEMEHTOB COAEPXKAHHSA, KOTOpble OYIyT IIPOBEPATHCA
¢ nomompro BapuaHtoB KM B 2025r1. IlonHBIA IEepedyeHb 3JIEMEHTOB
cofiep’aHHs, KOTOPble MOTYT KOHTPOJIHPOBAThCS HA €IMHOM TOCYJapCTBEHHOM
sk3ameHe 2025T., mpuBeAéH B Koau(dUKaTOpe MPOBEPSEMBIX TpeOOBaHMI
K pe3yJbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHOH IIPOTPaMMBI CPEITHETO
o0mero 0o0pa3oBaHWS W 3JIEMEHTOB COJCPXKAHUS JUISL IPOBEICHHS EIUHOTO
TOCYapCTBEHHOTO dK3aMeHa MO0 (pU3UKe.

B neMOHCTpPAMOHHOM BapHaHTe MNPeICTABJIEHbI KOHKPETHBbIE NPUMEpPDI
3a/laHul, He HCYepNbIBAIOLIMe BCEro  MHOroo0pasusi  BO3MOKHBIX
(opmysnpoBoK 3a7aHUIl HAa KaXKI0i MO3UIMH BAPHMAHTA IK3aMEeHAIMOHHOI
padoThlI.

HasHaueHue JEMOHCTPAIMOHHOTO BapWaHTa 3aKJII0YAeTCs B TOM, YTOOBI
JaTb BO3MOXXHOCTb JI0OOMYy yudacTHUKY EI'D u mupokod oOLIEeCTBEHHOCTH
COCTaBUTh IpEJCTaBIeHHe O cTpykrype Oynmymux KWM, konuyecTtBe 3aaHuid,
00 ux popme U YpOBHE CIIOKHOCTH.

B 1eMOHCTpPaIMOHHOM BapHaHTe MPEACTABJIEHO TPH NMpUMepa 3aJaHuil Ha
Mo3uIuu 26 JK3aMeHAUMOHHOH paGoTel. B peanbHbIX BapHaHTax
IK3aMeHAIIMOHHOI PadoThl HA JAHHOI MO3ULIMH Oy/AeT NMPEeAI0KeHO TOJIbKO
OJIHO 3aJlaHHe.

[IpuBenénnpie KpUTEpUH OIEHKU BBIMOTHEHUS 3aJaHU € pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B ITOT BapHaHT, AAIOT MPEACTaBICHHE O TPeOOBAHHAX
K MOJIHOTE W TPAaBUIIBHOCTH 3aITUCH Pa3BEPHYTOTO OTBETA.

OTH cBeJEHUS MO3BOJIAT BHITYCKHUKAM BbIpab0TaTh CTPATETUIO OATOTOBKH
k EI'D B 2025 .

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU
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JdeMoHCTpallMOHHBIII BAPDUAHT
KOHTPOJILHBIX H3MEPUTETbHBIX MATEPHATIOB
€/IMHOI0 rocyAapcTBEHHOro 3k3ameHa 2025 roga
no ®U3NKE

HWHCcTpyKIMS 10 BHINOJHEHHIO PA00THI

JInst BBITIOJTHEHHUSI DK3aMEHAIMOHHOW paboThl Mo (U3MKE OTBOAMTCS 3 4aca
55 munyT (235 MuHyT). Pab0oTa COCTOMT M3 JBYX YacTei, BKIHOYAIOIUX B ceOs
26 3a7aHUI.

B zamanusax 1-4, 7, 8, 11-13 u 16 oTBeTOM SIBISICTCS IIEJI0€ YUCIIO WU
KOHEYHas JecaThu4yHast 1poOb. OTBET 3alUIINTE B MOJIE OTBETA B TEKCTE PaOOTHI,
a 3aTeM IIepeHecHTe 10 NPHUBEAEHHOMY HIWKe oOpasiy B Omank orBera Ne 1.
Enuaune uamepeHns GU3NYSCKUX BEJTHMYMH HCATh HE HYKHO.

Omser:  -2.D M/c2. - 2 ; 5

OtBeToM K 3agaHusaMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 saBusercs
HocIe1oBaTeNnbHOCTh udp. B 3amanmsax 5, 9, 14 u 18 mpexnomaraercst nBa wim
TpH BepHbIX oTBeTa. OTBET 3alMIIUTE B I10JIE OTBETa B TEKCTE pabOThHI, a 3aTeM
MEPEHECUTE 10 MPUBEAEHHOMY HIDKE 00pasily 06e3 mpoOernoB, 3amsThiX U JIPYTHX
JIOTIOJIHUTEIBHBIX CUMBOJIOB B O1aHK O0TBETOB No 1.

Al|lb
OtBert: 41 4 |

OTtBeToM K 3amanHuro 19 sBiustorcs nBa yucia. OTBET 3aIlUIIUTE B II0JIE

OTBETa B TEKCTE PabOTHI, a 3aTEM MEPEHECUTE M0 MPHUBEAEHHOMY HIKE 00pasiry,
HE pa3aess yucia npodeaoM, B 61aHk oTBeToB Ne 1.

Omer: (1,4 + 0,2 )H. |, 40,2

OtBer Kk 3amaHusiM 21-26 BkiIo4aeT B ceOsi 1MOApOOHOE OMHCAaHUE BCETO
XOZla BBIMOJHEHUs 3afaHus. B Omanke oTBeToB Ne 2 ykakute HOMEp 3aJaHus
U 3aMUIINTE eT0 MOJHOE PeleHue.

IMpu BBIYKCICHHUAX pa3peliacTCs KCIOIb30BaTh HEMPOrPAMMHUPYCSMBbIH
KaJbKyJATOP.

Bce 6nanku EI'D 3anonHsoTes SpKUMH YEPHBIMU YepHHIaMu. Jlommyckaercs
UCIIOJIb30BAHUE TeNICBON MM KAMUIAPHON PYUKH.

ITpy BBHIMOSHEHUH 3aJlaHUK MOXXHO MOJb30BaThCsS YCPHOBUKOM. 3amucH
B YePHOBHKE, a2 TAK:Ke B TEKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYUTBIBAIOTCS IPU OLIEHMBAHUU PalOTHI.

bamnpl, monydeHHble Bamu 3a BBHINOJNHEHHBIC 3alaHHs, CYMMHUPYIOTCS.
IMocTapaiiTech BBINOJIHUTH KaK MOXHO OOJIbIIIE 33JaHUil U HAOpaTh HaHOOJbICE
KOJIMYECTBO OaJLIOB.

Iocne 3aBepreHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3aJaHUe
B Omankax oTBeToB Ne 1 u Ne 2 ObuT 3amuicaH 1MoJT MPaBHIBHBIM HOMEPOM.

Kenaem ycnexa!

© 2025 denepanbHas ciyxba 110 Hag30py B cdepe 0Opa3oBaHUs U HAYKU
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Hwxe npuBeneHsl cripaBoYHbIE JaHHBIE, KOTOPbIE MOTYT ITOHAK00UThHCs Bam
TIPY BBIIOJIHEHUH PaOOTHL.

JecaTHYHbIE IPUCTABKHU

Haumeno- | O6o3naye- | Muoxwurens | Hawmeno- | O6o3Haue- | MHoXHTENH
BaHHC HUC BaHNC HUC
rura I 10° CaHTH c 10
Mera M 10° MMJUIA M 107
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 10° HaHO H 107”7
aeun b 107 UKO o 10712
Koncmanmut
YHCIIO T n=3,14
YCKOpeHHe CBOOOAHOTO TaJieHUs Ha 3emie g=10wm/c’

G=6,7-10" H-m%/xr’
R =8,31 Ix/(mo1p°K)
k=1,3810"% Iw/K
Na=610% mons ™!

rpaBUTALIMOHHAsI TOCTOSIHHAS
YHUBEpCallbHas Ia30Bas OCTOSHHAs
nocrositiHas boneiMana
NOCTOSIHHAsI ABOTa/Ipo

CKOpOCTbH CBETA B BaKyyMe =310 m/c
_ 9 27002
K02 QUIIEHT MPOTOPIIMOHATBHOCTH B 3aKoHE Kynona k= p =9-10" H-m"/Kn
TlTSU
MOJYJIb 3apsia JIEKTPOHA ~
S P e=1,6:10"" Kn

(371eMeHTapHBII AIIEKTPUIECKUIT 3apsi)

nocrosinaas [Tnanka h=6,6'10"* Ixc

Coomnowienusn mexcoy paznuuHblMu eOUHUUAMU

TeMmmeparypa

0K=-273°C

aTOMHas CIMHUIIA MaCChl

1 aToMHas eqMHUIIA MAacChI SKBUBAJICHTHA

1 21eKTpOHBOABLT

laem =1,66107 xr

931,5 MaB

15B=1,6-10" JIx

Macca wacmuy

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

MIPOTOHA 1,673-107 kr = 1,007 a.e.m.

HENUTpOHA 1,675~10’27 kr = 1,008 a.e.m.

IThomnocme TI0JICOJTHEYHOTr'0 Macja 900 kr/m>
BOJIBI 1000 kr/m’ ATFOMUHHAS 2700 kr/m’
apeBecnHsl (cocHa) 400 kr/m’ Kemesa 7800 kr/m’
KepocHHa 800 kr/m’ pTYTH 13 600 kr/m’
Yoenvnaa mennoémkocmo

BOJIBI 4,2.10°  Jix/(xr-K) amomuana 900  JIx/(kr-K)
mema  2,1-10°  Juk/(kr-K) Meau 380  JIx/(xrK)
JKeesa 460  JIx/(xr-K) qyryHa 500 J/(xr-K)
CBHUHILIA 130 JIx/(xr-K)

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU
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Yoenvnas mennoma

IJIaBJICHUA CBUHIIA
IJIaBJICHHUA JIbOA

apooOpa3oBaHUs BOABI

2,3-10° Jx/kr
2,5-10* Ix/kr
3,3-10° Jlx/kr

nasnenne — 10° ITa, Temmeparypa — 0 °C

Hopmanvnsie ycnosus:
Monsapnas macca
azoTa 28-107
aprosa 40-10°°
BOJIOpOJIA 2107
BO3yXa 29-107°
BOJIbI 18-107

KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb

renus
KUCIIOpoJia

JINTHUA

HEOHa
YIJICKUCIIOTO ra3a

4107
32-10°
6107
20-107
44107

KI/MOJIb
KI/MOJIb
KI/MOJb
KI/MOJTb
KI/MOJIIb
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Yacrp 1

Omeemamu K 3a0anuam 1-20 saenawomces wucio uiu noOcied08amebHOCHLb
yugp. Omeem 3anuwume 6 nojle omeema 6 mMeKcme padomvl, a 3amem
nepenecume 6 bBIIAHK OTBETOB M1 cnpasa om  Homepa
COOmeemcmeyIouezo 3a0anus, HaYUHas ¢ nepeou knemouxu. Kaxcowtii cumeon
nuwiume 6 0mMOenbHOU K1enouKke ¢ COOMEENCMEUU ¢ NPUBEOEHHBIMU 6 OAHKe
obpasyamu. Eounuysl usmepenusn usuueckux eeaudun RUCAMb He HYIHCHO.

Ha pucynke mnpencraBieH rpauk 3aBHCHMOCTH MOJIYJIS CKOPOCTH U Tela
ot BpeMmeHH ¢. Halinure nyTh, npoiiaeHHsIi TexoM 3a Bpems ot 0 1o 12 c.

v,M/c A

15 /
10 |

/

[

i
T

i
2 4 6 81012 ¢

OrtBerT: M.

Ilpy nCCnefOBAaHNN 3aBUCHMOCTH MOJYJISL CHJIBL TPCHHs CKOJNbXeHus Fo
OT MOIYJ HOPMAJIBHOM COCTAaBIAIOMICH CHWIIBI peaknuu omopsl N  ObuH

IMOJIYYCHBI CICAYIOINE TaHHBIC.

Fp, H 0,8 1,6 2,4 3,2
N, H 2,0 4,0 6,0 8,0

OmpenenuTe IO pe3ysIbTaTaM HCCICIOBAHU KOI(DGUIIEHT TPSHUS CKOTbKEHHUS.

OTBeT:

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU
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Teno nBwXKeTcs B HWHEPUUAIBHOM cHCTeME OTcuéTa IO NpAMOM B OJHOM
HanpasineHud. [Ipy 3TOM paBHOAEHCTBYIOIIAs BCEX CHII, INEHCTBYIOIIUX Ha TEJO,
MOCTOSIHHA M paBHa No moaymo 8 H. KakoB Moaynp M3MEHEHUs UMIyJbca Tela
3a4c?

OrtBer: Kr-m/c.

IIl Mennplii  KyOWK, TMOJIBEUICHHBI HAa HUTH, TOJHOCTBIO TIOTPYKEH B BOAY
M He Kacaercs OHa cocyna. PeOpo kyOuka paBHo 3 cM. Ompexpenure cuity
Apxumera, TeHCTBYIONYIO Ha KyOuK.

OTBeT: H.

Heb6onbioit rpy3, MOKOSIIMHCSA HA TIAAKOM TOPU30HTAIBLHOM CTOJIE, COCAMHEH
HOPYKUHOH CcO CTeHKOH. I'py3 HEMHOro cMemawT OT IOJOXKEHUS PABHOBECUS
BJIOJIb OCH NPYKUHBL U OTITyCKAIOT U3 COCTOSHUS IOKOSI, IIOCIE YEr0 OH HAUMHAET
KoJebaThCs, IBUTasCh BIONb OCH MPYXKMHBI, COBIAAIONIEH ¢ HAaMpaBIeHHEM OCU
Ox. B tabnure npuBeaeHs! 3HAYCHH KOOPAWHATHI TPy3a X B Pa3IUYHBIE MOMEHTBI
BPCMCHU .

BriGepute Bce BepHBIE YTBEPXKICHUS O PE3YJIbTaTax 3TOrO ONbITa HA OCHOBAHUU
JAHHBIX, COAEPHKAIIUXCS B TaOIHIIE.

t,c 0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6
x,cM | 4,0 2,8 00 | 28 | 40 | 28 | 0,0 2,8 4,0

1) B momenT Bpemenu 0,8 ¢ MOyl yCKOPEHHUS IPy3a MUHUMAJICH.

2) Ilepuon xonebauuii rpysa pasen 1,6 c.

3) Yacrota konebanuii rpysa pasna 0,25 I'm.

4) B moment Bpemenn 0,4 ¢ KHHETHYECKAs SHEPIHA IPy3a MAKCHMATbHA.

5) Mogymu cui, ¢ KOTOPBIMU HpYXXKHHA JAeiiCTByeT Ha TIpy3, B MOMEHT
BpeMenH 0,2 ¢ u B MoMeHT BpeMeHU 0,8 ¢ paBHBL

OrtBer:

© 2025 denepanbHas ciyxba 110 Hag30py B cdepe 0Opa3oBaHUs U HAYKU
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IMocne ymapa B MomeHT BpemeHu f¢=0 maiiba Havama Y
CKOJIB3UTh BBEPX IO TIJIAJKON HAKIOHHOW IUJIOCKOCTH
C HayalbHOH CKOPOCTBIO U, KaK IIOKAa3aHO Ha PUCYHKE.

B MomeHT BpemeHH f, 1iaiiba BepHyJIach B HCXOJHOC
nonoxenue. I'papuxr A m b oroOpakaroT H3MeHEHHE

C  TeYeHHWEM  BpeMEHH  (HU3MUECKHX  BEJIWYHH, 0
XapaKTEePU3YIOIIUX ABHKEHUE Iai0bI.

YcTaHOBHTE COOTBETCTBHE MEXAY TpadukamMu M (U3UYECKUMH BEIUYMHAMH,
HM3MEHCHHE KOTOPBIX CO BPEMEHEM 3TH IPahUKH MOTYT 0TOOPakaTs.

K kaxmoil MO3WIUY MEpBOTO CTONONA IOIOEPUTE COOTBETCTBYIOIIYIO MO3UIIHIO
U3 BTOPOro CTONOIIA W 3amdIIMTe B TaOJuIly BbIOpaHHbIE LHUMPBI MO
COOTBETCTBYIOIIUMH OYKBaMH.

X

I'PAD®UKU DOU3NYECKUE BEJIMYMHBI
A) 1) IpoeKuus CKOPOCTH U,
! 2) TPOEKIHUs YCKOPEHUS a,
! 3) KuHETHYECKas dHeprus E,
} 4) nonHasg MEXaHUYECKas SHEPIUSA ey
0 Iyt
B) A
0 by, t
Alb
OrtBeT:

B cocyne coaepxutcst pa3pexeHHBIH aproH, abCONOTHAS TeMIeparypa KOTOpOTro
paBHa 150 K. KoHueHTpauuio aproHa yMEHbIIWIM B 2 pa3a, IOpU 3TOM €ro
JIABJICHUE YBEIMYMIOCh B 3 pa3a. Onpenenute aOCOMIOTHYIO TEMIEpaTypy rasa
B KOHEYHOM PaBHOBECHOM COCTOSIHHH.

OrtBerT: K.

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU




JemoHcTpannoHHbIi Bapuant EI'D 2025 r. OU3UKA, 11 kmace. 9/40

I'a3 B cocyzme cxkamm, coBepmus paboty, paBHyto 500 J[x. BHyTpeHHss sHEprus
ra3a npu 3ToM ysenuuunach Ha 350 k. Kakoe komuyecTBO TEIIOTHI OTAAN Ta3
OKpYy:karolei cperne?

Ortger: JIx.

Ha pucynke mpexacTaBieHbl TpadHKH 3aBUCHUMOCTH TEMIIEPATyphl ¢ IBYX Tell
OJIMHAKOBOM MaccChl OT OTJAHHOIO UMM IIPU OCTBIBAHMM KOJIMYECTBA TEILIOTH Q.
IlepBoHaUanbHO TENIa HAXOWINCH B )KUIKOM arperaTHOM COCTOSIHUM.

! A
N
NN
\\
\
< 2
N

0 0
Hcmnonp3yst JaHHbIe TPadUKOB, BEIOCPHUTE U3 IPEUIOKEHHOTO TIEPEYHS BCE BEPHBIC
YTBEPIKICHHS.

1) VYneneHas TemoTa IUIAaBIEHHMS BTOPOrO Telda B 2 pa3sa MEHBIIE YICIbHOH
TEIUIOTHI IUIaBJICHHS IEPBOTO Tena.

2) Temmeparypa IuIapiaeHHs BTOPOro Tema B 1,5 pasa Bblle, 9eM TeMIepaTypa
IUIaBJICHUS NIEPBOTO Tea.

3) B TBEpmoM arperaTHOM COCTOSIHUM YyjelbHas TEMIOEMKOCTh BTOPOTO Tella
0oJbIIIe, YeM MEePBOTO.

4) VienbHas TENMIOEMKOCTH IIEPBOTO TeNa B TBEPIOM arperaTHoOM COCTOSHMH
paBHa yIENbHON TEIIOEMKOCTH BTOPOTO Teja B JKUAKOM arperaTHOM
COCTOSIHUM.

5) B JXKHOKOM arperaTHOM COCTOSIHHM YJAelbHas TEIUIOEMKOCTh BTOPOTO Teja
B 1,5 pasa GoubIire, yem mepBoro.

OrtBer:

© 2025 denepanbHas ciyxba 110 Hag30py B cdepe 0Opa3oBaHUs U HAYKU
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OauH MONb WUACAIBHOIO TIa3a y4yacTBYeT B IIpolecce p

1-2-3, rpaduk KOTOpOro H300paxEH Ha PHUCYHKE 2 1
B KOOpIWHATax p—V, rae p — napneHue raza, V' — o0bEM

raza. Kak M3MeHSIOTCsI a0CONIOTHAsT TeMmepaTypa rasza 1

B XOZ€ mpouecca 1-2 U KOHIEHTpalus MOJIEKYJ rasa n

B Xoz1e nporuecca 2—3? Macca raza octaércs HOCTOSHHOM. 3

0 14

I[J'IH KaX10M BEJTMYMHBI OIIPCACIINTE COOTBCTCTBy}OIJ.II/If/II XapaKTep U3MCHCHMUA:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsercs

3amummuTe B TAaOIMIYy BHIOpAaHHBIE HUQPHI IS KakI0i (U3MYecKol BETHYHHEL.
Ludpsl B 0OTBETE MOTYT OBTOPSITHCSL.

Ab6comoTHas Temrieparypa | KoHmeHTpamms Moiekys rasa
rasa B XoJie npouecca 1-2 B X0Jie nporecca 2—3

Ha ¢otorpadmu nzobpaxena snektpudeckas menb. [lokazaHus BOJIBTMETPA JaHBI
B BOJITAX.

Kakoe wnampspkeHne OyAeT MOKAa3blBaTh BOJBTMETP, €CIM €ro IMOJCOSAWHHTH
K pe3ucTopy compoTtusierueM 3 Om? BoabTMeTp cuuTaTth uaeaibHbIM.

OtBeT: B.

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU
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JlBe uyacTHIBI C 3apsJaMu ¢, =¢ U g, = 2q BIETAlOT B OJAHOPOJHOE MAarHUTHOE
HOJIC NEPIEHAUKYIAPHO BEKTOPY MATHMTHOM HMHIYKIHH CO CKOPOCTAMH U, =1

i v, =20 COOTBETCTBEHHO. OHpe}.’[eJ’lI/ITC OTHOIICHUEC Moz[yneﬁ CUJ1

>

—L
F 2
HeﬁCTByIOHIHX Ha HUX CO CTOPOHBI MAarHUTHOTO ITOJIA.

OTBeT:

IIpn nepeBonme kmoua K u3 monoxenus 1 B mosoxkeHue 2
(CM. pUCYHOK)  TIepHOA  COOCTBEHHBIX  3JICKTPOMArHUTHBIX L

KoJIeOaHUH B HAEaNbHOM KOJeOATEIbHOM KOHTYpPE YBEIMUMIICS 2
B 1,5paza. Bo ckombko pa3 HUHAYKTUBHOCTH L, KaTyIIKH
B KoJiebaTeTbHOM KOHTYpe OoJbiie L? il

OtgerT: B pas(a).

JlBe ManeHbpKHe OyCHHKH, 3aKpEIUIEHHBIE B TOUKaX A U B, HecyT Ha cebe 3apsisl
—3¢g 1 +1,5¢ > 0 COOTBETCTBEHHO (CM. PHUCYHOK).

—3q +1,5¢q
o-------- R °
A C B

W3 mnpuBenéHHOro HW)KE CHHCKAa BbIOEpUTE BCE BEpHBIE YTBEP)KICHHUS
OTHOCHTEJIBHO 3TOH CUTYyallUH.

1) Ecnu OyCHHKHM COEIMHHTH HE3aPsKEHHOH CTEKITHHOM MajouyKoM, MX 3apsiibl
CTaHYT PaBHBIMU.

2) Ecmu OycuHKM COEJMHMTH TOHKOM MEJHOH TNpPOBONOKOH, TO OHM OymyT
NPUTSATHBATE IPYT APYTa.

3) Monyns cunbl Kynona, pelictyromeilt Ha OyCUHKY B, paBeH MOJYJIIO CHIIbI
KyioHa, nefictByromiei Ha OyCHHKY A.

4) Ha Oycurky A4 co croponsl OycuHkun B geiictByer cmma Kynona,
HaITpaBJIeHHAs TOPHU30HTAIBHO BITPABO.

5) Hanpsxk€HHOCTB Pe3yNbTUPYIOIIETO 3JIEKTPOCTaTHYECKOro mojis B Touke C
HaIlpaBJIeHa TOPH30HTAIIBHO BIIPABO.

OrtBeT:
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CBeTOBOM TMy4YOK TMEpexXOmUT W3 BO3AyXa B OEH3UH
(cM.  pucyHOK). UTO MPOMCXOAWT TPH OTOM C YACTOTOH
3JIEKTPOMArHUTHBIX KOJeOaHUH B CBETOBOM BOJIHE U CKOPOCThIO
e€ pacnpoctpaHeHus?
JUid  KaxkIoW BEIMYUHBI OIpPENEIUTE COOTBETCTBYIOIIUHI
XapakTep U3MEHEHUS:

1) yBenuumBaeTcs
2) yMeHbIIaeTcs
3) He u3MeHseTcs

3anumuTe B TaOMUIy BHIOpaHHBIE HUGPHI IS KXKAOH (U3NYECKOW BETUYMHEL.
Hudpst B 0TBETE MOTYT MTOBTOPSITHCSI.

Yacrota CxkopocThb

o 234
CKOJIbKO 2JIEKTPOHOB COAEPIKUTCS B HEHTpaIbHOM aToMe M30Tona Topus o Th?

OTBeT:

Bo Bpems 1abopaTopHOH pabOTH YICHUKH H3y4aloT sBIeHHE GoTorddekTa.
YacToTy majaromiero cBeTa HEMHOTO YBEIMYMBAIOT. Kak IMpH 3TOM H3MEHSIOTCS
9Heprust pOTOHOB IaJAIOLIETrO CBETa M padoTa BHIXOAA JJIEKTPOHOB M3 MaTepuaa
¢orokaroma?

Jst KX I0# BEITMYMHBI OIPE/IeNINTE COOTBETCTBYONINI XapaKTep H3MEHCHHUS:

1) yBemmumBaeTcs
2) yMeHbIIaeTcs
3) He u3MeHseTcs

3amummuTe B TaOIMIYy BHIOpAaHHBIC DU(PHI I KXo (U3HYeCKON BEITHYHHEL.
ITudps! B 0TBETE MOTYT HOBTOPSITHCSL.

OHeprust GOTOHOB

Pabota BbIXO1a 3TIEKTPOHOB
MaJaroero CBeTa
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Bribepute Bce BepHBIE YTBEpXKIOCHUS O (GHU3MUECKHX SBICHHMAX, BEIHYMHAX
Y 3aKOHOMEPHOCTSX. 3alHUIINTe HU(PHL, O] KOTOPBIMU OHH YKa3aHBI.

1) Ilepuon rapMoHHYecKHX KojeOaHMl KojebaTenbHOH CHCTeMBbl 0OpaTHO
MIPOMOPIIMOHANICH YaCcTOTE €€ KOJIeOaHHIA.

2) BHyTpeHHsis dHeprus HOCTOSHHOH MaccChl MIEaNbHOTO Tra3a yBEIMYMBAETCS
IPU MOHIKEHUH a0CONIIOTHON TeMIlepaTyphl rasa.

3) M3nayanbHO HE3apsOKEHHBIE Tela B HPOLECCE JNIEKTPU3AlUM  TPEHUEM
MPUOOPETAIOT PaBHBIE IO MOIYJIIO ¥ OJJMHAKOBBIC 110 3HAKY 3apsIbl.

4) WHIYKIMOHHBIA TOK BO3ZHMKAET B 3aMKHYTOM IPOBOASINEM KOHTYpE IIpU
N3MEHEHUH MarHUTHOTO TTOTOKA, IPOHU3BIBAOIIET0 KOHTYD.

5) B nmnuaHerapHO} MOJENM aTOMa YHCIO IPOTOHOB B SJAPE DPABHO YHCIY
JNIEKTPOHOB B HEHTPATHHOM aTOME.

OTBET:

3anuiuuTe IOKa3aHWs BOJBTMETpa C Y4YETOM aOCOIIOTHOW MOTPELIHOCTH
n3MepeHui. AGCOMIOTHAS MOTPENIHOCTh MPSAMOTO U3MEPEHHs Hallps KeHHs paBHA
LieHEe JeJIEeHUS BOJIBTMETPA.

OrtBeT: ( +

B BIIAHK OTBETOB Ne 1 nepenecume monvbKo wuucia, He pazoenss ux
npoodenom unu Opy2um 3HaKOM.
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VueHHKy HEOOXOAMMO Ha OIBITC OOHAPYKUTh 3aBHCHMOCTH JABIICHUS Ta3a,
HAXOMAIIErocss B COCy[de, OT MAacChl raza. Y HEro HMMEKOTCS IIITh Pa3UYHBIX
cocynoB ¢ MaHoMeTpamu. COCyAbl HAlONHEHBI aproHOM pa3HOH MacChl IpH
pa3nuyHbIX Temreparypax (cM. Tabnuiy). Kakue aBa cocyna HEoOX0AUMO B3STh
YYEHHUKY, YTOOBI IPOBECTU UCCIICAOBAHUE?

Ne O0béM Temnepatypa raza Macca raza
cocyza cocyna, 1 B cocyne, K B cocynie, T
1 6 320 10
2 4 350 6
3 6 320 8
4 4 340 6
5 5 300 10

3anumurte B TabIKIly HOMEPa BEIOPAHHBIX COCYIOB.

OrtBeT:

He 3abyobme nepenecmu ece omeemvt ¢ bIIAHK OTBETOB M 1
6 COOmeemcmeuu ¢ UHCMPYKYUell no 6bINOJIHEHUIO pAOonbL.

Ilposepvme, umoo6bl Kaxcovlit omeem 0Obl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCMEYIoue20 3a0anusL.
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Yacrtb 2

Jna sanucu omeemos na 3adanus 21-26 ucnonvzyiime bBJIAHK OTBETOB Ne 2.
3anuwiume cuauana nomep 3aoanusn (21, 22 u m.o.), a 3amem peuwienue
coomeemcmeyrowieil 3a0auu. Omeemol 3anucvléaiine YéMKoO U pazoopuueo.

Ha puc. 1 npuBeneHa 3aBUCUMOCTb KOHIIEHTPALMU # HAEATHHOTO OZHOATOMHOTO
raza or ero pnamieHus p B mnponecce 1-2-3. KonuuecTBo BemiectBa rasa
nocrosiHHO. [locTpoiite rpaduk 3TOro mponecca B koopauHarax p—V (V — o0bém
raza). Toyka, COOTBETCTBYIOIIAs COCTOSIHUIO 1, yXe OTMeYeHa Ha puc. 2.
IocTpoenune 0OBSICHUTE, ONHIpasiCh Ha 3aKOHBI MOJIEKYISIPHOH (PU3HKH.

n p A

Puc. 1 Puc. 2

Ilonnoe npasunvhoe pewteHue Kaxcoou u3 zadau 22—26 001x3cHO codepircamp
3aKOHbL U YOPMYTIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO O/
peutenus 3adauu, a makdce mamemamuyecKkue HpeoOpazoeanus, pacuémol
C HUCIEHHbIM OMGEMOM U NpU  HEOOXO0OUMOCHU PUCYHOK, HOACHAIOWUI
pewenue.

ABtoMoOmIE Maccoi 1750 kr  gBmkeTcs X, M A

10 MPSIMOJIMHEHHOMY  YYacTKy  JIOpOTH. 1800 ~5-=r-71-=~"7~5~-
Ocb Ox HampaBlieHa BJOJIb y4acTKa IOPOTH

B CTOPOHY  JBIDKEHHS  aBTOMOOWIISL. 1200

Koopaunara ABTOMOOWJIS M3MEHSIETCS

C TEYCHHEM BPEMEHH COINIACHO TrpaduKy, 600

npuBeAEHHOMY Ha pucyHke. Onpenenure
MaKCHMAJIbHYI0  KUHETHYECKYI0  SHEPruio
AaBTOMOOWJIS Ha 3TOM y4YacTKe JOPOTH. 0

y
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Ilo JIByM TOPU30HTAIILHO PaCIONOKEHHBIM

R
TIapauIeNIbHBIM ITPOBOJISIIAM PEBCaM C MPEHEOPEKNMO X x B , X
MaJbIM COIPOTHBIICHUEM, 3aMKHYTHIM Ha KOHAEHCATOD U
3IIEKTPOEMKOCTBIO C =100 mMx®, HOCTymarenpHo —— x X _ X
Y PAaBHOMEPHO ~ CKOJIB3MT — IPOBOMSLIMH  CTCPXKCHb. (-
Paccrosaue wmexmy penscamu [=1wm.  Penbchl 1

X X X

CO CTEP)KHEM HAXOITCSl B BEPTUKAJIHLHOM OIHOPOAHOM

MarHuTHOM Tione ¢ uHAykoued B= 1Tn (cM. puCyHOK, BuA cCBepxy). Yepes
JIOCTaTOYHO OOJBIION TIPOMEXKYTOK BpPEMEHHM OT Hayaa JBHXKCHHS OSHEPrHs
aeKTpUUecKoro moisi koHaeHncaropa W =50wmk/[x. KakoBa ckopoCTh IBMKEHUS

CTepKH:? PesbChl 3aKpeIIeHb! Ha IUAIEKTPUUECKON MOUIOKKE.

Cocyn pasnenéH TOHKOH TEPEeropoIKkoi Ha JBE YacTd, OTHOLIEHHE OOBEMOB

v
KOTOPBIX 72=3. B mepBoifi m BTOpOHl wacTsAX cocylna HaXOAUTCS BO3IYX
1

C OTHOCHUTENBHOM BIaKHOCTEIO ¢, =60% u ¢, =70% coorBercTBenHO. Kakoi

6y}1€T OTHOCHUTCJIbHAs BJIAXKHOCTB BO3JyXa B COCyJEC, €CIIN IICPETOPOAKY Y6paTB?
C‘{I/ITaTL, YTO TEMIICpaTypa BO3JyXa B HaCTAX COCyda OOAMHAKOBA WU HC MCHACTCSA
J0 U IIOCJIE CHATHA IEPETOPOIAKHA.

K u3onmupoBaHHOMY 3apsbKEHHOMY KOHJIEHCATopy ¢ 3ekTpoémkocthio C = 1 HD
u 3apsaom ¢ = 12 uKn nmapayuiebHO MOJKIIIOYMIIN HE3apsKEHHbIH KOHIEHCATOp
anekTpoémkocTeio 2C. Haligute ycTaHOBHBILIEECS HANPsHKEHUE HA TEPBOM
KOHJICHCATOPE.

ITnacTUAMHOBBIN IApUK B MOMEHT ¢ = () OpOocaroT ¢ rOpU30HTAIBHON TOBEPXHOCTH
3eMau MOJ YriaoM o K Topu3oHTY. OJHOBPEMEHHO C HEKOTOPOH BBICOTHI
HaJl IOBEPXHOCTHIO 3eMJIM HAYMHAET MajaTh M3 COCTOSIHUA MOKOS APYro Takou
ke mapuk. [llapukn crankuBarorcs B Bo3ayxe. Cpasy mociie CTOJKHOBEHUS
CKOpPOCTh IIAPUKOB HAaNpaBleHa TOPU3OHTAIbHO. Bpems OT CTONKHOBEHUS
[IapUKOB JI0 UX MajJeHUs Ha 3emitio paBHO T. CuuTtas yaap abCONMIOTHO HEYIPYTHM,
OIpe/ieNIuTe, ¢ KaKOW Ha4yadbHOM CKOPOCTBIO U, OBUI OpOIIEH MEepBBIi LIApUK.

CoIpoTHBICHHEM BO3yXa MPEHEOPETb.
Obocnyiime npumenumMocms 3aKOHO06, UCHOIb3YeMbIX /13 PEULCHUA 3a0aUU.
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nJn
Ha ropusoHTaqbHOM CTONE  HaXOAMTCA ol
Opycok Mmaccoii M =1Kkr, coeqUHEHHBIH M A_'_
HEBECOMOH HEPaCTKUMOH HUTBIO,

MEPEKNHYTOW Yepe3 THaAKui HEBECOMBIN

6ok, ¢ Trpy3om Maccoid m=500r.

Ha  Opycox  peiictByer  cuia F,
HalpaBJIeHHAs oz YIJI0M a=30°
K TOpH30HTY (CM. pHCyHOK), F=9H.

B MoMeHT Hauana ABHKEHUs I'Py3 HaXOIUTCS

Ha paccrossHuM L =32 cM oT kpas ctona. Kakyro ckopoctb V' Oyaer uMeTh rpy3
B TOT MOMEHT, KOTIa OH HOAHUMETCS 10 Kpasl CToJa, ecIr Kod(pOUINEHT TpeHHs
Mexny Opyckom u croiom W =0,3? CrenmaliTe CXeMaTHYECKHH PHCYHOK
C YKa3zaHHeM CHJI, ACHCTBYIOIUX Ha OPYCOK U Ipy3.

ObocHyiime npUMEHUMOCHIb 3AKOHO08, UCNOIb3YEMBIX 01 PeuleHUs 3a0aul.

nin

HeBecomblil crepxkeHb AB ¢ AByMS MallbIMHU
rpy3ukamu Maccamu m;=100r u m, =200,
pacnonoxenHpiMu B Toukax C wu B
COOTBETCTBEHHO, IIAPHUPHO 3aKPEIUIEH B TOUKE 4.
T'py3 Maccou M=200r MO/IBEIICH
K HAealsHOMYy ONOKy 3a  HEBECOMYIO
U HEpACTSLKUMYIO HUTh, JPYroi KOHEL KOTOpOi
COEIMHEH C HIKHUM KOHIIOM CTEpXKHS, Kak
MOKa3aHO Ha PUCYHKe. Bcs cucrema HaxoauTcs
B PaBHOBECHH, €CIH CTEp)KEHb OTKIOHEH
OT BEpTHKaJM Ha yroal o =45° a HUTb M
COCTaBISIET yYrojl C BEPTUKAIBIO, PpaBHbIH

B=15° Paccrosuue AC=b=25cm. Onpenenure miuny [ crepxHs AB,
npeHeOperas TpeHHeM B mapHupe. Cpemaifite pHCYHOK ¢ yKa3aHHEM CHII,
JIECTBYIOIIUX Ha Irpy3 M U cTepiKEHb.

Obocnyiime npumenumocms 3aKOHO06, UCROIL3YEMbIX 0J1A PEUICHUA 3A0aYU.

Ilposepvme, umoodsl Kax)covlii omeem 0Obvll 3aNUCAH PAOOM C RPABUTLHBIM
HOMePOM 3a0aHnus.
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Cucrema olleHHBaHUSI IK3aMEHALUOHHOM padoThl 10 U3NKe
3aganus 1-20

IIpaBuiibHOE BBINIOJIHEHHE Kaxxaoro u3 3zamanuii 1-4, 7, 8, 11-13, 16, 19
u 20 onenuBaercs 1 OamioMm. 3amaHWe CUMUTACTCS BBIMOJHEHHBIM BEPHO, €CIIH
OTBET 3allUCaH B TOW (opme, KOTOpas yKazaHa B MHCTPYKIWH IO BBITOJHEHHUIO
3a[aHMsI, U TOJTHOCTHIO COBIAJAET C ATAJIOHOM OTBeTa. B oTBeTe Ha 3amanue 20
MOPSZIOK 3aIMCH CUMBOJIOB 3HAYCHHUS HE UMEET.

IIpaBunpHOE BBITIONHEHKE KaXA0TO U3 3amannii 6, 10, 15 u 17 onenuBaercs
2 GaymutaMu. 3aJjaHUe CUMTACTCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET 3alicaH B TOU
(dopme, KoTOpast ykazaHa B MHCTPYKIIUH IO BBIMTOJHEHHIO 33JJaHUs, U TIOJHOCTHIO
COBIIAZACT C ATAJIOHOM OTBETa: KaXKIbIi CUMBOJI B OTBETE CTOMT Ha CBOEM MeCTe,
JMIIHAE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBmsercs 1 Oamn, ecnu Ha 0001
OJIHOM MO3WIIMHM OTBETA 3allMCaH HE TOT CUMBOJ, KOTOPBIH MPEICTABICH B 3TAJOHE
orBera. Bo Bcex apyrux ciydasx BeictaBisiercs 0 Oamnos. Ecim komuyectBo
CUMBOJIOB B OTBeTe Oonblie TpeOyemoro, BbicTaBusieTrcss 0 0ayuioB  BHE
3aBHCUMOCTH OT TOTO, OBLIH JIH YKa3aHbI BCE HEOOXOJMMbIE CHMBOJTBL.

IIpaBuiibHOE BBHINIOJIHEHUE KAXIOro W3 3ananuil 5, 9, 14 u 18 ouenuBaercs
2 bannamu. B 3THX 3aaHMAX TpeanojaraeTcsl ABa WIM TPU BEPHBIX OTBETA.
3alaHie CYMTACTCS BBITIOJHEHHBIM BEPHO, €CIM OTBET 3amucaH B TOi (opme,
KOTOpasi yKa3aHa B HMHCTPYKLHMHU 110 BBIIIOJHEHWIO 3aJaHUsl, Ka)Iblii CHMBOI
MPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHE CUMBOJIBL [lopsimox
3aIIMCH CHMBOJIOB B OTBETE 3HAa4YeHHS HE MMeeT. BrictaBimsercsa 1 Oami, ecnm
TOJIBKO OJIMH U3 CHUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET O3TAJIOHY
(B TOM ymcIe eCTh OAMH JIMIIHUI CUMBOJ HapsiAy C OCTAJIbHBIMH BEPHBIMHU) HIIU
TOJILKO OJIMH CHUMBOJI OTCYTCTBYET, BO BCEX JAPYTrHX CIydasiX BBICTABIIACTCS
0 Oamw1oB.

Homep IIpaBuabHBIN Homep IIpaBunbHBIH
3a/IaHus 0TBeT 3a/IaHus O0TBET
1 150 11 2,4
2 0,4 12 0,25
3 32 13 2,25
4 0,27 14 34
5 24 15 32
6 32 16 90
7 900 17 13
8 150 18 145
9 24 19 3,00,2
10 23 20 13
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Kpurtepun oneHnBaHus BbINOTHEHUS 32JaHUI ¢ pa3BEPHYTHIM 0TBETOM

Brmonrenne 3amanmit 21-26 (¢ pa3BEPHYTEIM OTBETOM) OLICHHBACTCS
npenMeTHOH — komuccwedl. Ha ~ ocHOBe — KpuTepHeB,  IpEICTaBICHHBIX
B NpHUBENEHHBIX HIKE TaOMMLAX, 3a BHINOJHEHHE KaKAOTO  3aJaHMsA
B 3aBUCHMOCTH OT IIOJHOTHI M TIPAaBIIBHOCTH JAHHOTO 3K3aMEHYEMBIM OTBETa
BBICTaBIIsIETCS OT 0 10 MaKCHMABHOTO Oaia.

BrimonHeHne 3amaHuil ONCHUBACTCS HAa OCHOBAHUM OITMCAHMS IIOJTHOTO
MPaBUJIBHOTO OTBETA, 32 KOTOPHIIl BBHICTABISAETCSI MAaKCUMAIIBHBINA Oami, a HaTHIHe
TeX WIM HHBIX HEJOCTATKOB WM OMHMOOK NPHBOMUT K CHIDKCHHIO OICHKH.
B cxeme oOIlcHMBaHHWS YYTCHBI HamOoiee THITMYHBIC OIIMOKM WIM HETOUYETHI,
JoIycKaeMble Y9aCTHUKaMH dK3aMeHa, U ONpeeIeHO X BIUSHUE Ha OLIEHUBAHUE.

Jnsa xaxgoro 3amanus 21-26 mpUBOAWTCS aBTOPCKUH CIOCOO peIIeHHS.
IIpemmaraemerii  cnoco® (MeTod) pemieHWs He SBISEeTCS 00pa3loM pelIeHHs
U OIPENEIFONIMM JUIS MOCTPOCHUS MIKaJbl OLCHHBAaHHS PAabOT IK3aMCHYCMBIX.
Pemenne 3k3aMeHyeMOT0 MOXKET UMETh JIOTHKY, OTTIMYHYIO OT aBTOPCKOH JIOTHKH
pemreHus (aIbTepHATHBHOE pemieHHe). B 3ToM ciydae SKCIepT OIEHWBAaeT
BO3MOXXHOCTh PEIICHHs] KOHKPETHOH 3aJadl TeM CIIOCO0O0M, KOTODBIH BBIOpa
JKk3aMeHyeMbli. Ecnu XxoJ pemeHust 3K3aMEHyeMOro JAOMYCTHM, TO 3KCHepT
OLICHUBAET MOJHOTY M MPAaBMIBHOCTh ITOTO PEUIEHUsI HA OCHOBAHHU TOTO CIHCKA
OCHOBHBIX 3aKOHOB, (OpMyNT WM YTBEpXKIACHUH, KOTOPBIE COOTBETCTBYIOT
BEIOPaHHOMY CIOCOOY peIIeHHSI.

Jns 3amaHuii 22-26 B cXeMe OILICHUBAaHHUS HCIIOJIB3YIOTCS  C€/IMHBIC
TpeOOoBaHMA K TOTHOMY HPaBUIEHOMY OTBETY.
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Ha puc. 1 npuBeJieHa 3aBUCHMOCTh KOHIICHTPALUK 7 UACATLHOIO OJHOATOMHOIO
raza or ero JgaBieHuss p B mpomecce 1-2-3. KommuecTtBo BemiecTBa rasa
nocrosiHHO. [Toctpoiite Tpaduk 3ToTo Mponecca B koopauHatax p—V (V — 00bém
ra3za). Touka, COOTBETCTBYIOIIAas COCTOSHHIO |, yXe OTMeYeHa Ha puc. 2.
IMocTpoenue 0OBICHUTE, OMUPASCH HAa 3aKOHBI MOJICKYJIAPHOH (DU3UKH.

n p A

Puc. 1 Puc. 2

Bo3mo:xHOe peieHue

—_

. 'pa¢ux mporecca B KOOpAUHATAX p—) UMeeT ClIeAyIONHnil BUL.

p

0 %

_— N
2. Konnenrpanus raza oOpaTHO MPOMOPLUOHATIBHA €r0 00bEMY: 7 =7 rae N —
yyca0 Molekyn rasza. Ha ydactke 1-2 paBiaeHue mpsMO HPONOPLHUOHAIBHO
KOHIEHTpAIMK rasza (£=const), a Tak kak p =nkT, To T =const, TO ecTh
n

npouecc u3orepmuueckuii. B stom cimydae mpu N = const BBIIOJHSAETCS 3aKOH
Botinst —-Mapuorra: pV = const. Tak kak KOHIEHTpalMs YBEIMYUBAECTCI B 2 pasa,
To 00BEM Taza B 2 pa3a yMCHBINAETCS, a JaBlICHHE B 2 pa3a yBEIMIHBACTCS.
B xoopmuHaTax p—V rpaduk sBiasercs runepOoIo.

3. Ha yuacrtke 2—3 KOHLEHTpalHUs IOCTOSIHHA, 3HAUUT, Ipu N = const 00bEM raza
HE MEHSETCs, MPOLECC SBISETCS N30XOPHBIM HarpeBaHHEM, B KOTOPOM JIaBJICHUE
yBennunBaercs B 2 pasza (CM. pHCYHOK B ycioBum). B xoopauHarax p—V rpadux
TIPENICTABIAET OTPE30OK BEPTUKAIBHOM NPSIMOM
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KpnTeppm OICHUBAHUSA BbINOJITHCHHUSA 3aJaHUA

Bbajabl

ITpuBeneHO MONHOE MPAaBHIIFHOE PEUICHHE, BKIIIOYAIONIEE MPaBHIBHBII
orBeT (B J@HHOM CIlydae: MpPUBCOEH CXeMAMUYecKUuli PUCYHOK,
uzobpadxcaowuil epagux npoyecca, n. 1), u MOTHOE BEPHOE OOBICHEHUE
(B mamHOM ciy4ae: n. 2, 3) C yKa3aHUEM HaOJIONAeMbIX SIBJICHUI
Y 3aKOHOB (B JIaHHOM CIIy4ae: C8s3b MedHcOy KOHYenmpayuel 2asa u e2o
00bEMOM,  3ABUCUMOCL  OABNeHUs 2d3d Om e20 KOHYeHmpayuu
u memnepamypul, 3axot boiinss — Mapuomma)

3

JlaH mpaBUIBHBIM OTBET, M NPHUBEICHO OOBSICHEHHE, HO B PEIICHUU
UMeeTCs OJIMH WJIM HECKOJIBKO U3 CIEAYIOIUX HEJOCTATKOB.

B 00BsSCHEHHM HE YKa3aHO WM HE UCIOIb3YEeTCs OFHO U3 (HUIHYCCKUX
SIBIICHUI, CBOWCTB, ONpENCIICHUH WIM OJUH W3 3aKOHOB ((opmydn),
HEOOXOJMMBIX JUIsi TIOJIHOTO BEpHOTO oOBsicHeHUs. (YTBepikIeHue,
Jexalnee B OCHOBE OOBSICHEHHS, HE MOAKPEIUIEHO COOTBETCTBYIOLIHM
3aKOHOM, CBOMCTBOM, SIBIICHUEM, OIPEICICHHEM U T.I1.)

U (M)
VYkazaHbl BCe HEOOXOOUMBIC Uil OOBSICHCHHS SIBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COIEPIKUTCS OJIMH JIOTHUSCKHI HETOUET.

" (M)
B pemenun uMEIOTCS JWITHHE 3alyCH, HE BXOMISIIME B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOphle HE OTIENCHBl OT peIleHHS
U HE 3a4EPKHYTHI.

u (UJ11)
B pemienun mMeeTcss HETOYHOCTh B YKa3aHWU HA OMHO M3 (DU3UUECKHUX
SIBIICHUH, CBOMCTB, ONpeesieHnH, 3aKOHOB ((opMyJT), HEOOXOTUMBIX IS
HOJIHOTO BEPHOTO OOBSICHEHHUS
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TIpencraBieHo pelieHHEe, COOTBETCTBYIOIIEE OAHOMY M3 CICIYHOIIUX
CITy4aeB.
JlaH npaBWIIBHBIN OTBET Ha BOMPOC 3aJIaHMs, M MPHUBEJACHO O0BSICHEHHE,
HO B HEM HE YyKazaHbl JBa SBJICHUS WIHM (U3NYECKHX 3aKOHa,
HEOOXOAMMBIX JJIsl IOJTHOTO BEPHOTO OOBSICHEHHUS.

NI
Vka3zaHbl Bce HEOOXOOUMEIC MJIS OOBSCHEHHS SBJICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIIUECS PACCYXJICHHUS, HaIlpaBJICHHbIC
Ha NIOJIy4YCHHE OTBETA Ha BOTIPOC 3aJIaHUs, HE JIOBE/ICHBI JO KOHIIA.

NI
VkazaHbl Bce HEOOXOAUMEBIC MJIS OOBSCHEHMS SBJICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO  HUMEIOIIMECS  PacCyXICHHs, MPUBOJSIINE
K OTBETY, COJIEPKaT OMINOKH.

NJn
Vka3zaHbl HE BCC HEOOXOIHMMBIE IS OOBICHCHUS SIBJICHUS W 3aKOHEI,
3aKOHOMEPHOCTH, HO HMMEIOTCS BEPHBIC PACCYKICHUS, HaIlpaBICHHBIC
Ha peuIeHue 3a1auu

Bce cmyuan pemieHHs, KOTOpbleé HE COOTBETCTBYIOT BBINIEyKa3aHHBIM
KPHUTEPHM BBICTABIECHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiii 6an

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU




JemoHcTpannoHHbIi Bapuant EI'D 2025 r. OU3UKA, 11 kmace. 23/40

ABTOoMOOMIL Maccoil 1750 kr  gBwxercs  x, M )

[0 MpPSIMOJIMHEHHOMY  Y4YacTKy  JIOpOTH. 1800 ~5-=r-71-=~"7~5~-
Ocb Ox HampaBieHa BIOJb ydacTKa JIOPOTH

B CTOPOHY JIBWDKEHHS ABTOMOOMJIAL. 1200

Koopnunara ABTOMOOMJIS W3MEHSIETCS

C TEUCHHEM BPEMEHH COIJIaCHO TrpaduKy, 600

NpUBEAEHHOMY Ha pucyHke. Onpenenure
MaKCUMAaIbHYI0  KUHETHYECKYI0  JHEPTHIO
ABTOMOOWMIIS Ha 3TOM y4JacTKe JOPOTH. 0

, MUH.

Bo3moskHOE pelienue

1. CkopocTh Tella ONpeneNseTcs H3MEHEHHEM €ro KOOPAWHATHI C TeUeCHHEM
BpeMeHH. AHamm3upys Tpaduk 3aBHCUMOCTH KOOPIMHATHI aBTOMOOWIS OT
BpeMenu x(7), BHAMM, YTO B MPOMEXKYTKE OT 2 10 3 MHH. €r0 KOOpIHMHATA
U3MEHsIeTCsl JTMHEeHHO u ObicTpee Bcero. ClefoBaTesbHO, B 3TOT IPOMEKYTOK
BPEMCHH aBTOMOOWIIb [BIDKETCS PAaBHOMEPHO C MaKCHMAlbHOW CKOPOCTBIO.
OmnpenenrM MaKCHMaJIbHYI0 CKOPOCTh aBTOMOOHIIS:

_x(3)=-x(2) _900-300

max At 60

2. Takum o00pa3oM, MakCUMallbHasi KWHETHYECKash JHEPrus aBTOMOOWIIS

2 2
MUpax _ 1750-10

=10 m/c.

3
Ermax = 2 5 =87,5-10" Ik = 87,5 kIx.
Otser: Ey. = 87,5 kIIx

KpuTtepuu onieHMBaHUsI BHITIOJTHEHNS 3aIaHUsI Basibl
ITpuBeaeHO MOJHOE PEIICHUE, BKITIOYAIOICE CICAYIONIHE SIIEMEHTHL: 2

) 3amucanbl  TIOJIOXKEHWS]  TEOpUHM M (PU3UYECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOIMMO JUIS PEIIeHHUS
3ajaqi  BHIODAHHBIM crocoGom' (B JaHHOM ciydae:  gopmyna
KUHEMU4ecKol  3Hepauu,  onpedeieHue CKOpocmu no  2papuxy
3a6UCUMOCIU KOOPOUHAMbL OM BPEMEHIL);

I1) onmcaHbl Bce BHOBb BBOAMMBIE B PEHICHUH OYKBEHHBIE 0003HAYCHUS
(U3NYeCKUX BEIMYUH (3a UCKTIOUEHUeM O0003HAYEeHUll KOHCMAHM,
yKazaunvix 6 eapuanme KUM, 0603nauenuil, ucnonv3yemvix 8 yCio6uu
3a0auu, U CMAHOAPMHBIX OGO3HAUEHUT] GETUYUH', UCROTB3YEMbIX NpU
HANUCAHUU PU3UYECKUX 3AKOHO8);

! B KkauccTBe WCXOTHBIX MPUHMMAIOTCA (DOPMYIBI, yKa3aHHBIE B KOAM(HKATOPE MPOBEPACMBIX TpeGOBaHHIt
K pe3yJIbTaTaM OCBOGHHMsI OCHOBHOM 0Opa30BaTeNbHON IPOrpaMMBbl CpeHEro oomero oO0pa3oBaHHs M 31E€MEHTOB
CoJIep KaHUs U IPOBEACHUSI €AUHOTO IOCYJapCTBEHHOTO K3aMeHa 1o ¢usuke. B ciyyae ucnons3oBanus Gopmy,
HE BXOMIMX B Koaudukarop (Hampumep, npaBmia Kupxropa, MOMEHT MHEpPLUHMH H T.I.), paboTa OLEHHBACTCS
BEJYIIUM SKCIIEPTOM MCXOAS M3 OCOOCHHOCTEH MPEUIOKEHHOTO aJbTEPHATHBHOTO CIOCOOA PELICHHS M CXEMBI
OLICHUBAHHSL.

2 CTaHHapTHHIMH CUHTAIOTCA O0O3HAUEHHMs (DM3MUECKMX BEIMUMH, NPHHATHIE B KOAM(HKATOPE NPOBEPIEMBIX
TpeboBaHMI K pe3ylbTaTaM OCBOGHHS OCHOBHOI 0Opa3oBaTeNbHOI MPOrpaMMbl CPeHEro oOIIero 06pa3oBaHMs
1 2JICMCHTOB COACPIKAHHS JUTS POBEICHHS SMHOTO rOCYaPCTBEHHOTO 9K3aMeHa 10 (HU3HKE.
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IIT) npencraBneHbl HEOOXOAMMBIE MaTEMAaTHYECKHE NPeoOpa3oOBaHuUs
1 pacy€rhl (IIOJICTAHOBKA YHUCIOBBIX IaHHBIX B KOHEUHYIO (HOpMYILY),
MIPUBOASAIINE K IPaBHIEHOMY YHCIOBOMY OTBETY (ITOITyCKAeTCs pelIeHHe
«T10 YacTsAM» C IPOMEXYTOUHBIMHU BBIUUCIICHUSAMH);

IV) npencraBiieH NpaBUIIbHBIN OTBET C YKa3aHHUEM E€IMHUI] U3MEPCHUS
HCKOMOW BEIMYUHBI

[IpaBunbHO 3amMcaHbl  Bce HEOOXOAWMBIE TIOJNIOKEHHS  TEOPHH, 1
(m3uyeckre 3aKOHBI, 3aKOHOMEPHOCTH, U IIPOBEJACHBI MIPEoOpPa3OBaHUA,
HaIpaBJICHHbIE Ha PEICHUE 3a]aud, HO MUMEETCS OJUH WINM HECKOJIBKO
U3 CIEeNYIOUINX HEAOCTATKOB.

3anucy, COOTBETCTByomME IyHKTy II, mpencraBieHbl HE B IIOJIHOM
00bEME MM OTCYTCTBYIOT.

" (UJI)
B pemreHnn uMeEIOTCA JMINHUE 3alHCH, HE BXOMMIINE B pEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOpblE HE OTHEIEHbl OT peEIIeHUS
U HE 3a4EPKHYTHI.

" (UJI1n)
B He0oOXOAMMBIX MaTeMaTHYECKUX NPeoOpa30BaHUAX MM BEIYHCICHUSIX
JONIYIICHBl OINMOKYW, W (MJIM) B MAaTEeMaTHYECKHX IIpeoOpa3oBaHMAX/
BBIYUCIICHUSX MPOIYIIEHBI IOTHYECKH BayKHBIE IITArH.

" (UJ1n)
OtcyrctByer myHKT 1V, mim B HEM pmomymieHa ommOKa (B TOM dHCIIE
B 3aIMCU €MHUI] U3MEPEHUsI BETUYHMHBI)

Bce ciyuam pemeHms, KOTOpbIe HE COOTBETCTBYIOT BBINICyKa3aHHBIM 0
KPUTEPUSIM BBICTABIECHHsI OLIEHOK B 1 miu 2 Gajuta

Maxcumanvrvii 6aun 2
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ITo JIBYM TOPHU30HTAIIEHO PAacIOI0KECHHBIM =
napajuieIbHBIM IPOBOLILMM PENIbCaM ¢ IPEHEOPEKUMO X x B , X
MaJbIM CONPOTHBIICHUEM, 3aMKHYTHIM Ha KOHAEHCATOP U
DIIEKTPOEMKOCTBIO C =100 Mx®, HNOCTYyNATeNbHO —— X X X
¥ PABHOMEPHO ~ CKOJIB3MT ~ NPOBOISIUMH  CTEPXKCHb.
Paccrosnne wmexnmy penbcamu  [=1wm. Penbch 1

X X X

CO CTEP)KHEM HaxoIfTCS B BEPTHKAJIHHOM OJHOPOIHOM

MarHUTHOM TioJle ¢ mHOykipelr B= 1Tnm (cM. puCYHOK, BHI cBepxy). Uepes
JIOCTaTOYHO OOJBLION NPOMEXKYTOK BpPEeMEHHM OT Hayala [BWXKEHHS DSHEPrus
ANEKTpHYECcKoro mojisi koHaeHcatopa W =50 wmk/x. KakoBa ckopocTh IBIKEHUS

cTepkHs? Penbehbl 3aKperuieHbl Ha TUAIEKTPUISCKOM MOITIOKKE.

Bo3moxkHoe pelIeHue

1. Moayns 3/IC MHAYKINMY, BOSHUKAIOIIEH B KOHTYPE TPU JIBHXKCHHH CTEPXKHSI:
|€|=Bul,

rie B —Monynb BEKTOpa MAarHMTHOM HHAYKIMH, U — CKOPOCTb JBHKEHUS

CTEepXHSI, [ — JUTMHA CTEPXKHS.

2. Tak xak HanpspkeHHe Ha KoHaeHcarope U, pasro momymo O/JIC mHIyKnuw,

TO DHEPIHUA JIICKTPUICCKOI'O ITOJIA KOHJACHCATOPpa ONIPEACIACTCA 10 (bopMyne:
2 2272
CU, _CBv’I

W=
2 2

B uTore ckopocTh CTEp)KHS paBHa:

2w 2-50-10"
V= — = ———— =1wm/c.
CB’l 100-10™-1" -1
Oteer: v=1Mm/c
Kputepun oueHnBaHus BHINOJHEHNS 3a1aHAN Basbl
TIpuBeIEHO MOJHOE PEIIEHKE, BKIFOYAIOIIEE CIELYIONINE JIEMEHTHL: 2

) 3amucanbl  TOJOXEHHS ~ TEOPUM M (PU3MUECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPHIX HEOOXOJWMO Ui PEeIIeHHS
3aauyd BBIOpaHHBIM CIIOocoO00M (B JaHHOM ciy4ae: ¢opmyra I/C
UHOVKYUU 8 OBUIICYUWEMC 8 MASHUMHOM NOJle NPOBOOHUKe, Gopmyna
9Hepaul KOHOeHcamopa);

I1) onmcaHbl Bce BHOBH BBOJIMMBIE B PEHICHUN OYKBEHHBIE 0003HAUCHUS
(duznuecKkux BeNMYUH (32 UCKTIOUeHUeM O0003HAYeHUll KOHCMAHM,
yKazaunvlx 6  eapuanme  KHUM,  o06o3nauenuti,  ucnonvzyemvix
8 YCI08UU 3a0aUU, U CMAHOAPMHBIX 0DO3HAYEHULl 6ETUYUH, UCHOTb3YeMbIX
npU HANUCAHUYU PUUYECKUX 3AKOHOB),

IIT) npencraBneHsl  HEOOXOAMMBIE MaTeMaTH4eCKHE MPeoOpa3oBaHUs
W pacuéThl (MOJCTAaHOBKA YHMCIIOBBIX IaHHBIX B KOHEUHYI (opmyiy),
TPUBOJISINIE K MPaBIJIBHOMY YHCIOBOMY OTBETY (JIOITyCKaeTcsl pelleHre
«T10 YaCTsIM» C IPOMEKYTOUHBIMHU BBIYHUCIICHUSIMH );

IV) npencraBneH npaBUIBHBIA OTBET C YKa3aHWUEM CIWHUI] H3MEPEHHS
HMCKOMOU BEJIMYHUHBI
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IIpaBunbHO 3amucaHbl  Bce HEOOXOAWMBIC TIONOXKEHHS TEOPHH, 1
(u3udyecKre 3aKOHBI, 3aKOHOMEPHOCTH, B MIPOBEAEHBI IPpeoOpa3oBaHus,
HalpaBJICHHBIE Ha pEIICHHE 3aJadul, HO MMEeTCS ONUH WM HECKOJIBKO
U3 CIeAYIONIMX HEJOCTAaTKOB.

3anucu, cooTBETCTByomME IyHKTY I, mpenctaBieHbl HE B IIOJHOM
00bEME UM OTCYTCTBYIOT.

" (UJIN)
B pemennu uMeroTCs JMIIHME 3allUCH, HE BXOIMIIME B DPELICHUE
(BO3MOXXKHO, HEBEpHBIE), KOTOpbIE HE OTICNCHBl OT pelIeHHs
1 HE 3a4€PKHYTHI.

" (UJIN)
B HE0oOXOMMMBIX MaTEMaTHYECKUX NPeoOpa3soBaHMSIX WM BBIMHUCICHHSAX
JONYIICHBl OIIMOKM, W (WIM) B MaTeMaTHYeCKHX IpeoOpa3oBaHMsIX/
BBIYMCJICHUAX NPOILYILEHBI JIOTHYECKH BayKHBIE LIATH.

" (MJIN)
OrcyrcrByer myHKT IV, nnmm B HEM jmomymieHa ommOKa (B TOM YHCIE
B 3aIIMCU €JMHUL U3MEPEHUsI BETUYHMHBI)

Bcee cimyuaun pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPHUTEPHSIM BEICTABJICHHS OIICHOK B 1 mim 2 Oasia

Maxcumanvrwii 6ain 2
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Cocyn pasnenéH TOHKOW IEpEeropoIKoil Ha JBE YacTH, OTHOIICHHE OO0BEMOB

V.
KOTOPBIX 72:3. B nepBoii um BTOpoll wyacTAX cocyla HaxoOUTCA BO3IyX
1

C OTHOCHUTENBHOM BIa})HOCTEIO ¢, =60% u ¢, =70% coorBercTBeHHO. Kakoii
OyZeT OTHOCUTEIIbHAs BIAXKHOCTH BO3/LyXa B COCYJIE, €CIIH HEePeropoKky yopars?
Cuurath, 4TO TEMIEpaTypa BO3JyXa B YacTsX COCyla OJHHAKOBA M HE MEHSCTCS
JIO U TIOCJIE CHSITHS IIEPErOPOIKH.

Bo3moskHOE pemienue

1. TToce cHATHS IEPETOPOIKH CyMMapHasi Macca IapoB BOJIBI OCTaETCsI PEIKHEH:

p1V1+sz2:P(V1+V2)a (D
e p; U p; — IUIOTHOCTh MapoB BOIbI B 00BEMax V| u V), COOTBETCTBEHHO
JIO CHSTHSL TIEPETOPOAKU, P — IUIOTHOCTh IapoB BOJABI IIOCIE YCTPAHEHHS

neperopoaku. [lomenmum Bce yacté ypaBHeHHs (1) Ha IJIOTHOCTH HACHIIIEHHBIX
[apoB BOJIBI Py IPH TEMIIEPATYpPE BO3yXa B COCYJE:

Py Ps p
—V +—=V,=—(V,+V,). 2)
D, 1 P, 2 o, 17V

2. CornacHo OIpeIeICHUI0 OTHOCUTEIBHOHN BIIAYKHOCTH BO3/yXa

Py P> p
o, =—, O, =—, (\D =,
el Py Pu
TaK 4YTO BMECTO (2) uMeeM:

oV 1+, V=0V +1,).

Orcrona:
¢+ &
_oVite, T TPV 0,6+0,7-3 _ 0
= = = =0,675=67,5 %.
Vi+V, v, 1+3
1+—=
Vi
OtBet: ¢ =0,675=67,5 %
KpuTepuu olleHNBaHUsI BBITIOJTHEHHUs 3aaHUsI BaJjuiel
IpuBeaeHO HONHOE PEIICHHE, BKITOYAIOIIESE CIICYIOIIIE SJIEMCHTHI: 3

I) 3anmicanbpl  moNOKeHHsT — TeopuH W (puU3MUeckue  3aKOHBI,
3aKOHOMEPHOCTH, MPUMCHCHHE KOTOPBIX HEOOXOAMMO JUIS PEIICHHS
3aJaud  BBIOPaHHBIM  crocoOoM (B JIaHHOM  Cllydae:  yclogue
NOCMOAHCMEA MACCbl  8OOSIHBIX NAPOS, YOpMYabl 0N NAOMHOCMU
seuecmea u 015k OMHOCUMENbHOU LANCHOCTIL 8030YXA);

II) onucaHbl Bce BHOBb BBOJUMEBIC B PEIICHHH OYKBEHHBIC 0003HAUCHUS
(bu3MYECKUX BEMHYHH (3a UCKMIOUeHUeM O0003HAYeHUll KOHCMAHM,
ykazanuvix 6 eapuanme KHUM, ob6o3naueHull enuyuw, uUCHONb3YEMbIX
6 ycnoeuu  3a0ayu, U  CMAHOAPMHBIX — ODO3HAYEHUl  GeNUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUUYECKUX 3AKOHOB),
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IIT) npencraBneHbl HEOOXOAMMBIE MAaTEMaTHYECKUE MPEoOpa3oBaHUS
" pacy€rhl (TMOJCTAHOBKA YHCIOBBIX JAHHBIX B KOHEUHYIO (HOPMYIY),
MIPUBOASAIINE K MIPABIJIBHOMY YHCIOBOMY OTBETY (OITyCKAaeTCs pelIeHre
«T10 YacTsAM» C IPOMEXYTOUHBIMHU BBIUUCIICHUSAMH);

IV) npencraBiieH npaBUIBHBIA OTBET

IIpaBunbHO 3amucaHbl Bce HEOOXOAMMBIE TIOJIOKEHUS  TEOPHH, 2
(u3uuecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOIMUMBIE
npeoOpa3oBaHusl, HO MMEETCS OJMH WM HECKOJBKO U3 CIEIYFOIINX
HEJI0CTaTKOB.

3anucu, cooTBeTCTByolue NyHKTY II, mpeacraBieHbl HE B IOJIHOM
00BEMe UM OTCYTCTBYIOT.

" (M)
B pemeHun uMeErOTCS NUIIHME 3alHCH, HE BXOAAIINE B peIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpble HE OTHEJEHBl OT PpeIIeHHS
W HE 3a4E€PKHYTHI.

" (UJIN)
B HE0oOXOOMMBIX MaTEMaTUYECKHX MPEoOPa30BAHHAX UM BBIYHUCICHUSIX
JOTYIICHBI OIIMOKHW, W (WIM) B MAaTEeMAaTHYECKUX IPeoOpa3oBaHUIX/
BBIYHCIICHUSX MPOITYIICHBI JIOTHYECKH BayKHBIC IIIarH.

" (MJIN)
OrtcyrcrByet nyHKT IV, i B HEM jonymeHa omubka
IIpencTaBneHsl 3amMCH, COOTBETCTBYIOIINE OAHOMY M3 CIETYIOIINX 1

CITy4aesB.
IIpencraBieHsl TOJNBKO TMOJOXKEHUS W (OPMYIBI,  BBIpAXKAIOIINE
(usnUecKue 3aKOHbBI, MPUMEHEHHE KOTOPHIX HEOOXOIUMO M JOCTATOYHO
JUISL pelICHUs] NaHHOW 3ajaud, 0e3 KakKux-IMOo MpeoOpa3oBaHHMi C HX
HCIIONIb30BAaHUEM, HAIPABJICHHBIX Ha PEIICHUE 3a/1a4H.

NI
B pemenun orcyrctByer OJIHA u3 vicxonHbIX Qopmyn, HeoOXoaumas
JUI PeUIeHus] AaHHOH 3ajaud (WM yTBEp)KICHHUE, JieKallee B OCHOBE
pelenns), HO TPUCYTCTBYIOT JIOTUMECKH BEpHBIC MpeoOpa3oBaHuUs
C UMEIOIUMUCS (POpPMYJIaMH, HATIPABJICHHbBIC HA PEIICHUE 3a/1a4u.

%000%1
B OI[HOI7I 13 UCXOIHBIX (popMys, HEOOXOAUMBIX JJISI PELICHUS] TAaHHOM
3a1a4yd (WM B YTBEP)KICHUH, JIS)KAIIEM B OCHOBE PELICHHUS), OIMYIIEHa
omunOKa, HO TPHCYTCTBYIOT JIOTUYECKH BEpHBIE MNPeoOpa3oBaHUs
¢ uMerImumMucs GopMyliaMH, HallpaBJIeHHbIE HA pelIeHHe 3a/1a4u

Bee ciyuan pelmeHusi, KOTOpblE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPUTEPHSIM BBICTABJIECHH OIIEHOK B 1, 2, 3 Gayuta

Maxcumanvrwiii 6an 3
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K uzonmupoBaHHOMY 3apshKEHHOMY KOHJEHCATOpy € 3nekTpoémkocthio C = 1 HD
u 3apsanoM g = 12 K nmapasuienbHO NOJKIIOUMIM HE3apsKEHHbIM KOHIEHCaTop
anekTpoéMkocteio 2C. HalinuTe ycraHOBHUBILIEECS HAIpPSXKEHUE HA IEPBOM
KOHJIEHCATOpe.

Bo3mozkHoe pelICHUEe

1. Ilpu coenquHEHUM 3apsKEHHOIO KOHJEHCATOPa ¢ HE3apsKEHHBIM IMPOUCXOAUT
nepepacrnpeseneHie dIEKTPUYECKOro 3apsga [0 TeX Mop, TOKa HampsyKeHHe

Ha KOHJIEHCATOpaxX He CTaHeT oauHakoBeM: U, =U, =U /.

2. CornacHo 3akOHy COXPaHEHMs OJJIEKTPUYECKOro 3apaja ¢ =¢,+q,, TIe
q=CU —  HavaneHBIl 3apsaj]  3apsHKEHHOro  KOHjAeHcaTopa, ¢, =CU !
u gq,=2CU . 3apsiibl  KOHJEHCATOPOB TIOCJE TepepaciipeiefieHuss 3apsiioB.

/ / /
Takum obpazom, CU =CU +2CU" =3CU".
3. OKOHYATEeNbHO TOJNYYMM  YCTaHOBHBIIECECS  HANpsDKEHHE Ha  IEPBOM

konzeHcarope: U, v’ =£=i=%=4B.
3 3C 3.1.107°
Orget: U, =4B
Kputepuu oneHuBanus BbINOJIHEHHS 321aHUs Banel
IIpuBesieHO MOJIHOE PElIeHUE, BKIIIOYAIOLIEE CIIEYIOIIIE HIEMEHTbI: 3

I) 3anucanbl  moyOKeHUST  TeopuM U (PU3MYECKHME ~ 3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPHIX HEOOXOOMMO MJISi PEeIIeHUs
3aJaud  BBIOpaHHBIM CcrocoOoM (B JaHHOM ciydae: @opmyad
INEKMPOEMKOCIMU KOHOEHCAMOpPA, 3aKOH COXPAHEHUS 2NeKMPUecKo2o
3apsa0a,  pAGeHCMBO — HANPAJNCEHUsl KAK — YCIogue  NpeKpauyenus
nepepacnpeoenenus 3apsoos);

II) orrcaHbI Bce BHOBH BBOJMMEIC B PEIICHHH OYKBEHHBIC 0003HauCHUS
(u3MUeCKUX BEIHYUH (3@ uUcCKmOUeHuem 0003HAUeHUNl KOHCMAHM,
yKazauuvix 6 eapuanme KUM, o06o3nauenutl, ucnoiv3yemvix 6 yciosuu
3a0auy, U CMAHOGPMHBIX O0O03HAYEHUU BElUHUH, UCNONb3YEMbIX NpU
HANUCAHUY PUIULECKUX 3AKOHOB);

III) mpoBeneHsl  HEOOXOAMMBIE  MaTeMaTHYeCKue  MpeodOpa3oBaHUs
U pacuérl (IMOACTAHOBKA YHCIOBBIX JAHHBIX B KOHEUHYIO (OpMYIy),
TPUBOAIINE K MPaBHIFHOMY YHCIIOBOMY OTBETY (JIOIyCKaeTCs pelleHne
«TI0 YacTsAM» C MPOMEKYTOYHBIMHU BBIYHCIICHHUSMHU );

IV) npencraBiieH nmpaBUIBHBIA OTBET C yKa3aHUEM EIWHUI] U3MEPCHUS
HMCKOMOH BEJIMYMHBI
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IIpaBunpHO 3amuicaHbl Bce HEOOXOAWMBIE TIOJIOKEHUS  TEOPHH,
(u3ugecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEICHBI HEO0OXOIUMBIE
npeoOpa3oBaHMs, HO HUMEETCS OJUH WM HECKOJIBKO M3 CIECAYIONIHMX
HEJOCTATKOB.

3amucH, COOTBETCTBYIOIIME MyHKTY II, mMpencraBieHbl HE B IOJHOM
00BEME UM OTCYTCTBYIOT.

n (MJIN)
B pemenunm wuMeroTCS INHIIHHE 3alMCH, HE BXOAANINE B peEIIeHUE
(BO3MOXXHO, HEBEpHBIC), KOTOpble HE OTHENCHBI OT PeIICHUS
U HE 3a4EPKHYTHI.

n (UJIN)
B HEOOXOIMMBIX MaTeMaTHUECKHX MPEOOPa30BaHHUAX WA BBIYHCICHHSIX
JIOTYIICHBl OINMOKHW, W (MJIM) B MaTEMaTHYECKUX MpeoOpa3oBaHUIX/
BBIYUCIICHUSAX MPOIMYILEHBI JOTHYECKN Ba)KHBIE LIarH.

n (UJIn)
OtcytctByeT myHKT [V, win B HEM JomylieHa OmHKOKa (B TOM 4YHCIC
B 3aIMCH €JHHUI] U3MEPEHUsI BETUUHMHBI)

IIpeacraBiieHbl 3amyCH, COOTBETCTBYIONIME OAHOMY U3 CICIYIONIMX
CITy4acB.
IIpencraBineHsl TONBKO TMOJOXKEHUS W (QOPMYIBI, BBIpAKAIOIINE
(usngeckue 3aKOHBI, TPUMEHEHUE KOTOPBIX HEOOXOAUMO ISl PEIICHUS
JTAHHOH 3a7a4uu, 0€3 KaKuX-JIM00 NMpeoOpa30BaHUil C X UCIIOIB30BaHUEM,
HAIPaBJICHHBIX HA PEILICHUE 3a/1a4H.

W
B pemennn orcyrctByer OJJHA m3 MCXOIHBIX QOpMyJ, HEOOXOIMMAas
JUIsL peLICHUs NaHHOHM 3ajga4yd (WM yTBEpXKACHHE, JIeXKAallee B OCHOBE
pelieHns), HO MPUCYTCTBYIOT JIOTHYECKH BEpHbBIC IMPeoOpa3oBaHUs
¢ UMEIoIUMHUCS GOpMYJIaMH, HallpaBJICHHbBIE HA PEIICHUE 3a/1auu.

nim
B OI[HOI71 W3 UCXOAHBIX (HOPMYJ, HEOOXOAMMBIX JJIsi PEIICHUS TaHHOU
3a1aud (WK B yTBEPKACHHH, JISKAIIEM B OCHOBE PEIICHUs), JOMYyIICHA
omuOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIC TMPeoOpa3oBaHUs
C UMEIOIUMHUCS (OpMyJIaMH, HallPaBJICHHbBIC HAa PEIICHUE 3a/1a4l

Bce ciyuam perreHmsi, KOTOpBIE HE COOTBETCTBYIOT BEIINIEYyKa3aHHBIM
KPUTEPUSIM BbICTaBJIEHHs OLIEHOK B 1, 2, 3 Gaia

Maxcumanvnwiii 6ain

© 2025 denepanbHas ciyx6a 10 Haa30py B chepe 00pa3oBaHUs M HAYKU




JemoHcTpannoHHbIi Bapuant EI'D 2025 r. OU3UKA, 11 kmace. 31/40

[TmacTUMHHOBEIN MapHK B MOMEHT ¢ = 0 6pOcaroT ¢ TOPU3OHTANBHOH TOBEPXHOCTH
3eMnu HOJ YIJIOM 0O K TOpu3oHTY. OJHOBPEMEHHO C HEKOTOPOH BBICOTHI
HaJ| TOBEPXHOCTBIO 3eM/IM HaYMHAET MafaTh U3 COCTOSHUS MOKOS Ipyroi Takon
xe mapuk. [lapukm crankmBaroTcs B Bo3gyxe. Cpasy Iocie CTOIKHOBEHHS
CKOPOCTh IINAPUKOB HANpaBI€Ha TOPU3OHTANBHO. BpeMs OT CTONKHOBEHHs
IIapUKOB 10 UX MaJeHus Ha 3eMiIo paBHO T. Cunras yaap abCcoNIIOTHO HEYNPYTHM,
ompenenuTe, ¢ Kakoi HadalbHOH CKOPOCTBIO 1, ObLI OpOIIEH NEPBBIN IIApHK.
CompoTuBIEHUEM BO3yXa MPEeHEOPEb.

ObocHyiime npUMEeHUMOCHIb 3AKOHO08, UCNOIb3YEMBIX 01 PeuleHUs 3a0au.

Bo3mo:xHOe peLieHue

O6ocHoBaHue Y\

1. BeibepeM HHEpLUAIbHYIO CHCTEMY OTCUETa, mB’l
CBs3aHHYI ¢ 3emuéid. 3a Hauvano orcuéra 4 l
KOOpIUHAT MPUMEM TePBOHAYAIFHOE TIONOKEHHE _. B Yo
MIEPBOTO IIAPHUKA. Yy - 0
2. llapuku OyneM cuuTaTh MaTepUaIbHBIMU 24 .

TOYKaAMHU. muv,

3.Tak Kkak CONPOTUBIEHHEM BO34yXa MOKHO o

=y

npeHebpedb, TO JBWKEHHE IIAPUKOB MOXKHO U
CUUTATh CBOOOAHBIM MAJICHUEM.
4. CyutaeM BpeMsl B3aMMOJECHCTBHUSI IIAPUKOB MPU HEYNPYroM CTOJIKHOBEHHH
ManbM. CrenoBaresabHO, UMIYJILCOM BHEUIHEH CHJIBI (CHIIBI TSDKECTH) 32 3TO
BpeMsl MOXHO mpeHeOpeub. 3HAYMT, HMMITYJILC CHUCTEMBI JBYX IIAPUKOB MpHU
CTOJIKHOBEHUH COXPAHSIETCSI.
Pemenue
1. IlepBbIii mapuk HAYMHAET JIBIXKEHHE W3 Hayalla KOOPJUHAT, a BTOPOWH — W3
Touku 4. Jlo U mocie CTONKHOBEHUS (IPOMCXOAALIEr0 B TOYKE B) INAapUKu
cB00OAHO MaaatoT. [109TOMY 10 CTONKHOBEHUS LIS IEPBOTO IApUKa
2 2

yl(t):voyt—%:vosinout—%,

v, (1)=vsino—gt,
a JuIs BTOPOTO LIapuKa

v, (t)=-gt.
2. lllapuku CTanKMBalOTCA B MOMEHT f, IPU 3TOM HMIYJIbC CHCTEMBI JBYX
IIApUKOB COXpaHseTcs: mv, +mb, =2mii,, a CKOPOCTb i, IIAPHKOB IOCIE yaapa

COTTIACHO  yCIOBMIO Tropm3oHTanmbHa. Ilostomy v, (¢ )+v,,(¢,)=0, wm
v,sinol
2g
3. CTONKHOBEHUE IIAPUKOB IIPOUCXOIUT HA BBICOTE
2 2 .2 2 .2 2 .2
gt, _pgsin"o pgsin“ol 3 vy sinTo
2g 8¢ 8 g

(v,sina—gt, )+(—gt,)=0, orkyna ¢, =

h=y (t)=vsina-t, —
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4. TTocKONBKY CKOPOCTB 1, IIApPHKOB IOCIE yAapa TOPU30OHTaNbHA, WHTEpPBAI
BPEMEHHU T OT CTOJIKHOBEHHMS IIAPUKOB JI0 MX MAAEHUS HA 3eMIII0 HAXOIMTCS M3

’ v,sinal
ycinoBus h =%, OTKyIa T= 2h =3 . 272 Orciona: v, = 2g7

2g V3 sino
Orser: v, :Lg"t
V3 sina
Kputepuu onieHUBaHUS BHINOJIHEHHS 3a1aHUS | Basl
Kpumepuii 1
BepHo  00OCHOBaHa  BO3MOXHOCTH  HCIIOJB30BaHHS  3aKOHOB 1

(3axoHOMepHOCTei). B mamnHOM cimywae: gwibop HCO, mamepuanvnas
MOYKaA, YCI06UsA NPUMEHEHUS 3AKOHA COXPAHEHUS UMNYTbCA

B 000cHOBaHNH OTCYTCTBYET OJIMH M HECKOJBKO M3 SJIEMEHTOB. 0
50)0%1

B 06ocHOBaHHH [0MyIIIEHA OLIHOKA.
W

OO00CHOBaHHUE OTCYTCTBYET

Kpumepuii 2

I) 3a11MCaHbl IIOJIOXKECHUA TCOPUU u (bmnqecxne 3aKOHBI, 3

3aKOHOMEPHOCTH, MPUMEHEHHE KOTOPBIX HEOOXOJUMO JUISi PELICHUS
3a7a9M BBIOPAHHBIM CIOCOOOM (B JAQHHOM CIIy4ae: 3aKOH COXpAaHeHUs
UMRYIbCa, opMYIbl KUHEMAMUKLL);

II) orcaHbI Bce BHOBH BBOJMMBIC B pelICHHH OyKBEHHBIC 0003HAUCHUS
(bu3nueckux BeNUYMH (3a  UCKTIOUEHUEM O0OO03HAUEHUU KOHCMAHM,
ykasaunvix 6 eapuanme KUM, obosnauenuii eenuyuH, uUCnOnb3YeMbiX
8 ycnosuu  3a0auu, U CMAHOAPMHLIX  0OO3HAUEHUU  GeNUYUH,
UCNONB3YEMBIX NPU HANUCAHUY PUIUYECKUX 3AKOHOB);

IIT) mpeacraBneHsl HEOOXOAMMBIE MaTeMaTHYeCKHe MpeoOpa3oBaHus,
MIPUBOASAIINE K TIPABUIEHOMY OTBETY;

IV) npencrasieH npaBUIbHbIM OTBET

[IpaBuinsHO 3ammcaHbl Bce HEOOXOMWMEBIC IIOJIOXKEHHS TEOPHH, 2
(u3nuecKue 3aKOHBI, 3aKOHOMEPHOCTH, M IIPOBEACHBI HEOOXOJUMBbIE
mpeoOpa3oBaHUsl, HO HUMeeTCs OJUH MIM HECKOJIBKO U3 CIIeXYIOIIUX
HEJI0CTaTKOB.

3amucH, COOTBETCTBYIOIIME NYHKTY II, mpeacTaBieHbl He B IIOJHOM
00BEME UM OTCYTCTBYIOT.

n (MJIn)
B peuieHnM WMEIOTCS JMIIHHWE 3alUCH, HE BXOJSIIHE B pEIICHHUE
(BO3MOXHO, HEBEpHBIC), KOTOpPbIE HE OTJACICHBI OT PpCEUICHUS
U HE 3a4€PKHYTHI.

U (W)
B HEo6xoaMMBIX MaTeMaTHYECKUX NPeoOPa30BaHMUIX WIH BBIYHCIECHUIX
JIOMYIIEHbl OIIMOKH, W (MJIM) B MaTeMaTHYECKHUX MpeoOpa3oBaHMsIX/
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BBIYUCJIICHUAX MPOIYIIECHBI JIOTHYCCKH BaAXKHBIC IIaru.

U (UJIN)
OtcytcTByeT MyHKT 1V, Hin B HEM JIONMyIIeHa ONIHOKa
IIpencraBiensl 3amucy, COOTBETCTBYIOLIME OJHOMY U3 CIEAYOLIMX 1

CJIy4acB.
IIpencTaBneHsl TONBKO MOJOXKEHUS M (QOPMyINBI, BBIpaXKaIOIIHE
(usnyeckue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO I PEIICHUS
NaHHOW  3amayw, ©Oe3  Kakux-mubo  TpeoOpa3zoBaHWA € HX
HCIO/Ib30BaHUEM, HAIIPABJICHHBIX HA PEIICHHUE 3a/1a4H.

W
B pemenun orcyrctByer OJJHA w3 ucxomHbxX Gopmyi, HEOOXoauMas
JUIS peUIeHUs NAaHHOW 3amaud (WIN YTBEPXKICHHUE, JIeKallee B OCHOBE
pelIeHHs), HO NPHCYTCTBYIOT JIOTHUECKH BEpHBIE NpeoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMH, HalpaBICHHBIE Ha PEIICHUE 3a1a4u.

W
B OJTHOM 3 mcxomHbIx (hopMyI1, HCOOXOAUMBIX IS PEIICHUS JaHHOH
3a7a4u (UM B YTBEP KICHHUH, J€XKallleM B OCHOBE PEIleHNs ), JOMyIleHa
omunOKa, HO TIPUCYTCTBYIOT JIOTMYECKH BEpHBIC MNPeoOpa3oBaHUs
¢ nuMeromumMucs GopMyIaMi, HalpaBJICHHBIC Ha PEIICHUE 33/1a9l

Bce cmyuan pemieHus, KOTOpble HE COOTBETCTBYIOT BBINIEyKa3aHHBIM 0
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gama

Maxcumanvhwiil bann 4

NJIN
Ha ropu3oHTaIbHOM CTONE HAaXOIUTCS Vol
Opycok wmaccoii M =1Kr, coeTuHEHHBII M /{V
HEBECOMOU HEPaCTKUMOU HUTBIO,
MEPEKUHYTON Yepe3 TJaJKui HEBECOMBII
6ok, ¢ rpy3om Mmaccoit m=500r. 7
Ha  Opycok  pgeiictByer cuma  F,

HampaBleHHas  mon  yriiom o =30° ]
K TOpPM30HTY (cM. puCyHOK), F =9 H.

B MOMEHT Hauyama [JBIDKCHHS  Ipy3
HaxoAuTCcs Ha paccrostHuu L =32 cM ot kpast crona. Kakyw ckopocts V Oyner
UMETh TPy3 B TOT MOMEHT, KOTZa OH HOAHHMETCS 10 Kpas CTONla, €CIH
KOG QUIMeHT TpeHHI Mexny Opyckom u cromom W =0,3? Crenaiite
CXEeMaTH4eCKUil PUCYHOK C yKa3aHUEM CHJI, IEHCTBYIOUIMX HA OPYCOK U IPy3.
ObocHyiime npuUMeHUMOCHIb 3AKOHO8, UCNOIb3YEMBIX 01 PeuleHUsA 3a0aull.
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Bo3moxxHoe pelieHue

O6ocHoBaHHE
1. 3amauy Oynem pemarp VA
B HHEPIHMAIbHON cHUCTeMe OTCuéra,

cBf3aHHOH co  cromom. Ilpu r
HaXOXJCHUHN yCKOpPEHUH Ten Oynem 0 -—
NIPUMEHATH BTOPOH 3akoH HproToHa, =
chopMyITUPOBaHHBIN JUTSE - By

MaTepUaibHbIX TOYEK, ITOCKOJIbKY T,
Tela  JBUXKYTCS  MOCTYNATENbHO.
Tpenuem B ocu 0Joka U O BO3AYX m§
npereOpexeém; 010k OyaeM cuuTarh
HEBECOMBIM.

Ha pucyHke moka3zaHbl CHJIbI, JCHCTBYIOIINE HA OPYCOK H IPY3.

2. Tak Kak HUTh HEPACTSDKUMa, YCKOPEHHUs1 OpycKa U Tpy3a paBHBI 110 MOIYJIIO:
a|=|a,|=a. (1)

3. Tak kak OJIOK ¥ HUTh HEBECOMBI M TPEHUS B OJIOKE HET, TO CHJIBI HATSDKCHUS
HUTH, ISHCTBYIOIIIE Ha IPy3 U OPYCOK, OMHAKOBEI IO MOIYIIIO:

T =T, =T . ()
Pemenue
1. 3anumiem BTOpol 3akoH HproToHa B mpoekiusax Ha ocu Ox u Oy BBIOpaHHO#M
cucTeMbl KoopauHat. YuuteiBas (1) u (2), momyqnm:

Fcoso—T—-F,,=Ma,

N+Fsino=Mg,

T-mg=ma.
Cua TpeHus, IeHCTBYIONIas Ha OPYCOK, F,=uN.
PenmB nonydeHHyI0 CHCTEMY YpaBHEHHI, HAWIEM YCKOPSHHUE TEI:

g F(coso+psino) —mg —uMg
M+m ’

2

2. Tak Kak HayaJbHasi CKOPOCTh I'Py3a paBHa HyJO, L = ey
a

3. OKOHYATEIHHO MOTYUHM:

V=J2L1_L=\/2L[F(°°S°‘+”Sin“)_mg_“MgJ _
M+m

:\/2.0’32.[9~(ﬁ/2+0,3~0,5)—0,5~10—0,3-1~10J ~0.7w/c

1+0,5
Otser: V =0,7m/ ¢
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KpnTeppm OIICHUBAHUSA BbINNOJITHCHHUSA 3aJaHUA

‘ Bajsl

Kpumepuii 1

BepHo  oOocHOBaHa  BO3MOXXHOCTH  HCIOJIB30BaHHMS  3aKOHOB
(3akoHOoMepHOcTel). B ganHOM ciywae: ewibop HCO, moodens
MaAmepuanbHOU MOYKY, PABEHCMEO MOOYAell CUl HAMAMCeHUs Humell
u MoOynell yCKopeHul OpycKog

B 000CHOBaHHH OTCYTCTBYET OJIMH HJIM HECKOJIBKO U3 JJIEMEHTOB.
nim

B obocHoBaHuM fomyIieHa oniMoKa.
nim

O0o0cHOBaHHE OTCYTCTBYET

Kpumepuii 2

[IpuBeneHO MONHOE peleHNe, BKIIIOYAIOIIEee CIIEYyIOIIIe JIEMEHTbI:

) 3amucanbl  TONOXKEHHWST ~ TEOpUHM M (PU3MUECKHME  3AKOHBI,
3aKOHOMEPHOCTH, IPHMEHEHHE KOTOPBIX HEOOXOAMMO JUIS pEIICHHUSI
3a1a4d BBIOPAaHHBIM CHOCOOOM (B JTaHHOM CITy4ae: 6mopoii 3aKOH
Hviomona,  evipadicenue O cunvl  MpeHus  CKONbIHCEHUS,
KuHemamuiecKue cOOmHOUleHUs),

I) cmeman mnpaBHIBHBI PHCYHOK C yKa3aHHEM CHJ, ACHCTBYIOIIHX
Ha Tena;

IIT) onucanel Bce BHOBb BBOJMMBIE B pELIIEHHU OyKBEHHbIE 0003HAUEHUS
¢u3nYecKuX BENHYMH (3a uckitoueHuem 00O03HAUEHULl KOHCMAHM,
ykazauuovlx 6 eapuanme KHUM, obosnauenuti eenuuuH, ucnonb3yemulx
6 ycnoguu  3a0auy, U CMAHOAPMHLIX — 0003HAUEHUN  BGelUYUH,
UCNONb3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IV) mpencTaBneHsl HEOOXOMMMBIE MaTeMaTHYECKHE IPeoOpa3OBaHUS
¥ pacuéThl (TTOJCTAHOBKA YHCIIOBBIX JAHHBIX B KOHEYHYIO (OpMYIY),
NPHUBOAAILHUE K IPABUILHOMY YHCIOBOMY OTBETY (IOITYCKAaeTCs PeIleHne
«TI0 9acTSAM» C IIPOMEKYTOUHBIMHU BEIIHCIICHUSIMN);

V) npencraBineH MpaBUIIBHBIA OTBET € YKAa3aHUEM EIUHUL, M3MEPEHUs
($u3HIecKOl BETHINHEL

HpaBI/IHLHO 3alMCaHbl  BCC HGO6XOI[I/IMI)IG TMOJIOKECHUS  TCOpUH,
(bl/ISI/I‘IeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH, W TPOBCIACHBI H€O6XO}II/IMI)I€
npeo6pa3013aﬂnﬂ, HO HUMECTCA OJUH HWJIIM HECKOJIBKO H3 CICAYIOIIUX
HEOOCTAaTKOB.

3amucu, coorBercTByrome mynkram Il w1, mpexactaBieHb
HE B IIOJTHOM 00BEME M OTCYTCTBYIOT.

" (UJIN)
B pemennn MMEIOTCsS IHUIIHME 3allMCH, HE BXOJSIIME B pelICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOpbIE HE OTHEICHBI OT pPEIICHUs
U HE 3a4€PKHYTBL.

" (MJIN)
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B HEOOXOIMMBIX MaTeMaTHYECKUX MPEoOpa3oOBaHMAX WM BBIYMCICHHUSX
JOMIYIICHBl OIMMOKH, ! (M) B MaTEMaTHYECKUX IPeoOpa3oBaHUIX/
BEIYHCJICHUAX TIPOIYIICHBI JIOTHIECKH Ba)KHBIC IIIarH.

U (MJIN)
OTCyTCTBYeT NMyHKT V, WM B HEM JoNylicHa ommOKka (B TOM 4YHCIE
B 3IIMCH eIHUII U3MEPEHHS BEITHIHNHBI)

IIpencraBnensl 3amuicu, COOTBETCTBYIOIIME OJAHOMY M3 CIEAYIOIIUX 1
CITy4YaeB.
IIpencraBieHsl TOMBKO TIONOXKEHHS H  (OPMYIBI,  BBIpaKAIOIINE
(u3uuecKue 3aKOHbI, IPUMEHEHNE KOTOPBIX HEOOXOIMMO VIS PELIEHUs
MAHHOW  3ajmaud, 0e3  Kakux-IMO0o  mpeoOpa3oBaHWid ¢ WX
HCTIOIb30BaHKEM, HAMPABICHHBIX HA PEIICHHUE 3a/1a9H.

nim
B pemenun orcyrctByer OJJHA u3 ucxomHbix Gopmyin, HeoOXoaumas
JUT pelIeHus] aHHOW 3ajadd (WM YTBEpXKICHHE, JIeKaIlee B OCHOBE
pellieHHs1), HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IpeoOpa3oBaHuUs
¢ UMeromuMucs GopMyJIaMy, HalIPaBJICHHBIC Ha PEIICHUE 3a/1a4H.

nim
B OJTHOM u3 ucxomubIx dopMys1, HEOOXOTMMBIX JUTS PElICHHs JaHHOM
3a1au (WM B YTBEP)KICHUH, JICKANIEM B OCHOBE PEIICHUS), JOMyIIeHa
omn0Ka, HO MPUCYTCTBYIOT JIOTHUECKH BepHbIE MPeoOpa3oBaHUs
¢ UMerImuMucs GopMyJiaMH, HalTpaBJICHHbIE HA peIICHNE 3a/1a41

Bcee cnyuyan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPUTEPHUSM BBICTABJICHHS OIICHOK B 1, 2, 3 Oauia

Maxcumanvroiii 6ain 4

NJn

HeBecomblii cTepxkenb AB ¢ IByMS MaJbIMH
rpy3ukamMu maccamu m; =100t u m, =200,
pacnonoxeHabiMu B Toukax C wu B
COOTBETCTBEHHO, IIAPHUPHO 3aKPEIUIEH B TOUKE A.
I'py3 Maccoi M=200r M0/IBELICH
K  uAealbHOMY  OJOKYy 32  HEBECOMYIO
U HEepacTSHKUMYIO HUTh, IPYrOW KOHEI KOTOPOit
COCIMHEH C HIKHAM KOHIIOM CTEp)KHS, Kak
MOKa3aHO Ha pHCyHKe. Bes cucreMa HaxOAMTCS
B PAaBHOBECHH, €CIIH CTepKEHb OTKIOHEH
OT BEpTHKaJM Ha yron o =45° a HUTb M
COCTaBNSIET Yroid C BEPTUKAIBIO, PpaBHBIN

B=15° Paccrosane AC=b=25cm. Onpemenure muuHy [ crepxusi AB,
npeHeOperas TpeHueMm B mapHupe. CraenaliTe pPUCYHOK C YKa3aHUEM CHIL,
JIEUCTBYIOLIUX HA IPy3 M U cTepKEeHb.

ObocHyiime npumMeHUMOCHb 3aKOHO08, UCNOIb3YEMBIX 015 PeuleHUsA 3a0aiu.
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Bo3mo:xHOe pewieHue

O0ocHOBaHME

1. PaccmoTpuM 3agady B cucreMe OTcuéra, cBsi3aHHOU ¢ 3eMiéd. bynem cuurtaTth
9Ty cucTeMy orcuéra nHepuuansHoi (MCO).

2. OnuiieM CTepKeHb MoJenblo TBEpAoro tena (dhopMa MW pa3Mepsl Tena
HEM3MEHHBI, PAacCTOSHHE MEXIY JIOOBIMH IBYMS TOYKaMH Tela OCTaércs
HEM3MEHHEIM).

3. CteprkeHb HAXOJUTCS B PABHOBECHH OTHOCHUTEIBHO BPAIATEILHOTO JABIKCHUS,
MOTOMY CyMMa  MOMEHTOB  CWJI ~ OTHOCHTEIBHO  OCH,  IPOXOIsIIEH
NEePIEeHIUKYISIPHO MIIOCKOCTH PUCYHKA Yepe3 TOUKY A, paBHA HYIIO.

4. I'py3 omnurieM MOJIENIbI0 MaTepUaIbHOM TOUKH.

5. Huth HepacTsDKUMa, TIO3TOMY, €CITH MMOKOUTCS TPY3, TO MOKOUTCS M CTEPIKEHb.
6.'py3 Haxomutrcs B TIOKOE€ OTHOCUTEIbHO IOCTYHATEJBHOTO JBHXKEHUS,
CIIEOBATENbHO, CyMMa CHJI, IEUCTBYIOMINX HAa HETO, paBHA HYJIIO.

7. Hutes HeBecoMa, OJIOK mieaseH (Macca 0J0Ka HUUTOXKHA, TPEHHUS HET), TIO3TOMY
MOJYJIb CHJIbl HATSDKEHUS HUTHU B JII000i € TOUKe OMH U TOT XKe.

Pemenne

1. Beeném mexapToBy cmcreMy KoopauHaT x(Oy, Kak IIOKa3aHO Ha PHCYHKE.
IMockonbKy rpy3 HaXOUTCS B PABHOBECHH, COITIACHO BTOPOMY 3aKOHY HbroToHa

T, - Mg =0. (M)

|

Mg
2. Ha cTepkeHb ¢ Tpy3aMu 1, W m, JEHCTBYIOT CHIBI M, & U M, g, & TAKKe

CHJIa HaTsOKEHUs HUTH T, |T 1|:|T 2| :|T | Kpome Toro, Ha crep:keHb OeHCTBYET

cuna F CO CTOpOHBI IIAPHMPA. 3aNMIIEM YCIOBHE DABEHCTBA HYIK CyMMBI
MOMEHTOB 3THX CHJI OTHOCHUTEIBHO OCH BPAIICHUS, MPOXOISNIEH yepe3 TOUKy A —
TOYKY IAPHUPHOTO 3aKPEIICHHSI CTEPIKHS:

m,g-bsinot+m,g-Isino—T-AD=0. 2)
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3. PemmB cuctemy ypaHenui (1) u (2), ¢ yu€rom
AD =Isinp=Isin(0.+f),

MOy IHM:
2
m, -bsinal 10025%
= - — = =55,6 cMm.
Msin(o+B)—m,sino J3 J2
200——-200—+
2 2
Otget: [ =55,6 cm
KpuTtepuu onieHnBaHus BHINOJTHEHNUs 3aaHUs | Bab
Kpumepui 1
Bepno  o0ocHOBaHa  BO3MOXHOCTh  HCIIONIb30BaHUS  3aKOHOB 1
(3akoHoMepHocTel). B manHOM ciydae: ¢vibop UCO, modens meépooeo
mena,  ycuogue — pasHosecus — mMeEPO020  Mmeid  OMHOCUMENIbHO
BPAUAMENLHO20 OBUNCEHUA, MOOeTb MAMEPUANbHOU MOYKY, YC08Ue
PAsHOBECUs MAMEPUATbHOU MOYKU
B 000CHOBaHHH OTCYTCTBYET OJJMH HJIH HECKOJIBKO U3 JJIEMEHTOB. 0
i
B o6ocHOBaHMM nomyleHa ommroka.
nim
OO0o0CHOBaHHE OTCYTCTBYET
Kpumepuii 2
I) 3anvicaHbl  MONIOXKEHUS  TEOPHUM WM (HU3HYCCKHE  3aKOHBHI, 3

3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPHIX HEOOXOAMMO Ui PELICHUs
3aJaud BEIOpaHHBIM CIIOCOOOM (B JAHHOM CIydae: YCA08Us PABHOBECUsL:
PABEHCMBO  HYNIO CYMMbl GHEWHUX CUl, Oeucmeyiowux Ha meno,
U MOMEHMO8 GHEUHUX CUIL OMHOCUMENLHO GbIOPAHHOU OCU 8PAUeHUS);
IT) cnenan BepHBIN PUCYHOK C yKA3aHUEM CHJI, JICHCTBYIOIIMX HA TEJIA;
IIT) onmcaHBI Bce BHOBb BBOJMMBIC B PEIICHNH OyKBEHHBIE 0003HAUCHUS
GU3HYECKUX BENHYHMH (3a UCKIIOUeHUeM O0003HA4eHUll KOHCMAHM,
yKazanuvix 8 eapuanme KUM, o6o3nauenuil @eauduH, UCHOIb3YEMbIX
6 ycnosuu  3a0auu, U  CMAHOAPMHLIX — 00O3HAYEHUU  BEIUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IV) mpencraBneHBl HEOOXOAMMBIE MaTeMaTHYECKHE IPeoOpa3OBaHUs
U pacuéThl (MOJICTAHOBKA YHCIIOBBIX JAHHBIX B KOHEYHYIO (opmyiy),
MIPUBOAAIINE K IPaBHIEHOMY YHCIOBOMY OTBETY (IOITyCKAeTCs pelIeHHe
«II0 YaCTSM» C IIPOMEXKYTOYHBIMH BEIYHCIICHUSIMNA);

V) mpencraBieH NpaBWIBHBIA OTBET C YKa3aHHEM E€AWHMII M3MEPEHUs
(hU3HYECKOM BEJTMYUHBI
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IIpaBunbpHO 3ammcaHbBl  BCe HEOOXOOUMBIE TIONOXKEHHS TEOpHH, 2
(usndecKkue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEICHBI HEOOXOJUMBIE
peo0pa3oBaHusi, HO HMMEETCS OJWH HIIM HECKONbKO U3 CIEXYIOUIMX
HE0CTATKOB.

3amucu, coorBercTByromue nyHkram Il u I, npexacraBieHsl
HE B IOJIHOM 00BbEME UM OTCYTCTBYIOT.

" (NJIN)
B pemenuu uMeroTcs JMIIHME 3alUCH, HE BXOJSIIME B pELICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpbIE HE OTHENECHbl OT pelleHUs
U HE 3a4EPKHYTHI.

U (UJIN)
B HeoOXoAMMBIX MaTeMaTHYECKUX MPEe0OPa30BAHMUSIX MM BRIYUCICHUIX
JIOTYIICHBI OIIMOKH, | (WJIH) B MaTeMaTHYeCKuX MpeoOpa3oBaHUsIX/
BBIUMCIICHUSAX MPOITYIEHBI JIOTUYECKH BayKHBIE I1ary.

U (UJIN)
OtcyTcTBYeT MyHKT V, WIM B HEM JOMMyIIeHa ommOKa (B TOM YHCIIE
B 3aIMCU €IMHUI] U3MEPEHUsI BETUYHHBI)

IIpencraBiieHsl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOLIHUX 1
CJIy4aeB.
IIpencraBineHsl TOMBKO TIONOXKEHHS H  (OPMYIIBI, BBIPAKAIOIINE
(u3uyecKkue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAWMO JUIS PEIICHUS
JaHHOM  3amauW, ©0e3  KakuWxX-THOO  TpeoOpa3oBaHM C WX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PELICHUE 3aJauu.

Wi
B pemenun orcyrctByer OJJHA w3 MCXOTHBIX (POpMyI, HEOOXOIMMAas
JUIS peLIeHus] NaHHOW 3ajaud (WINM YTBEpXKIEHHE, Jie)Kallee B OCHOBE
peleHns), HO MPHCYTCTBYIOT JIOTMYECKH BEpHBIE MpeoOpa3oBaHUs
¢ UMeIoIUMHUCs GOpMyJIaMH, HallPpaBJICHHBIE HA PEeIICHNE 3a/1auH.

Wi
B OJTHOM u3 ucxoausIx (GopMyI, HEOOXOAMMBIX JUIS PEIICHNUs JaHHOI
3amaun (MM B YTBEP)KICHUH, JIe)KaIlleM B OCHOBE PEIeHHs), AOMyIIeHa
ommOKa, HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC IIpeoOpa3OBaHUS
¢ UMeIUMHUCs GopMyJIaMH, HALIPaBJICHHBIC HAa PEIICHUC 33/1a91

Bce cimyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBINICYKAa3aHHBIM 0
KPUTEPUSIM BBICTABJICHHUS OLIEHOK B 1, 2, 3 Oamna

Maxcumanvnvitl 6ann 4
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B coorBerctBun ¢ IlopsakoMm MpoBENEHHS TIOCYAApPCTBEHHOW HTOroBOI
aTTecTalMy 1o 00pa3oBaTeIbHBIM MpPOrpaMMaM CPEIHEro OOILIero oOpa3oBaHUs
(mpuka3z Munmnpocsemernus Poccun 1 PocoOpramzopa ot 04.04.2023 Ne 233/552,
3apeructpupoan MunroctoMm Poccun 15.05.2023 Ne 73314)

«81. [TpoBepka 9K3aMEHALIMOHHBIX pa0OT BKJIFOYAET B ceOsl:

1) mpoBepKy H OICHHBAaHHE IPEAMCTHBIMH KOMHCCHSIMH OTBETOB
Ha 3anaHusg KM nns nmposenenus EI'D ¢ pa3BEpHYTHIM OTBETOM <...>, B TOM
YHCJIE YCTHBIX OTBETOB, B COOTBETCTBHHM C KPUTEPUSIMH  OIICHHBaHHS
[0 COOTBETCTBYIOLIEMY y4yeOHOMY MpenMeTy, pa3padoTka KOTOPBIX OpraHUu3yeTcst
PocoGpragzopom’. <...>

ITo pesympraTaM HepBOil ¥ BTOPOI IPOBEPOK SKCIEPTHl HE3aBUCHMO IPYT
OT Jpyra BBICTABISIOT MEPBUYHbIE OaJlIbI 32 Kbl oTBeT Ha 3aganus KM nist
nposenenusa EI'D ¢ pa3BépHyThIM oTBETOM. <...>

B cmydae CymecTBEHHOTO pacXoKOEeHWs B IIEPBHYHBIX  OaJuiax,
BBICTAaBIICHHBIX ~ JBYMs  OJKCIIEpTaMH, Ha3Ha4aeTcsi  TPEThs  INPOBEpPKa.
CymiecTBeHHOE pacXOoXkIeHHE B MEPBUYHBIX OajlaX ONpENeNieHO B KPUTEPHIX
OLICHUBAHUS MO COOTBETCTBYIOIIEMY YIeOHOMY IIpeIMeTy, pa3paboTka KOTOPBIX
opranu3syercst PocoOpHaa30poM.

OKcIepTy, OCYLIECTBIAIONIEMY TPEThIO IPOBEPKY, IPENOCTaBIseTCd HHPOPMALUS
0 TMEepBHYHBIX OajyiaX, BBICTABICHHBIX OKCIIEPTaMH, paHee MPOBEPSBIINMHU
9K3aMEHAHOHHYIO PAOOTy».

CyIecTBEHHBIMH CUUTAIOTCS CIEAYIONINE PACXOMKICHHUS.

1. Pacxoxxaenue Mexny OajlaMu, BBHICTABICHHBIMH JIByMsl SKCIIEPTaMH
3a BBIOJIHEHHE T000ro M3 3agaHuii 21-25 u 3a BeINONHEHHWE 3afaHus 26 110
kpureputo K2, B 2 nim Gonee Gayura. B aToM citydae TpeTwil dKCIepT MpoBepsieT
TOJBKO TE€ OTBETHl Ha 3aJaHus, KOTOpbIe BBHI3BAJIM CTOJb CYIIECTBEHHOE
pacxoxxaeHue.

2. Pacxoxaenue B pe3ynbTaTax OLEHHWBAHHS JABYMsI OKCIIEPTaMH OTBETa
Ha OAHO W3 3ajaHuil 21-26 3akiroyaercs B TOM, YTO OAMH 3KCIEPT yKaszal Ha
OTCYTCTBHE OTBETa Ha 33laHHe, a APYToi BHICTABMII 32 BBHIIIOJHEHHE 3TOTO 33JaHUs
HeHyneBoi Oamw1. B aToM ciydae TpeTHii SKCcHepT MpOBEPsiET TOJIBKO OTBETHI Ha
3a7aHus, KOTOpPBIE OBUTH OLICHEHBI CO CTOJb CYIIECTBEHHBIM PACXO0XKICHUEM.

3. Curyarun, B KOTOPBIX OJWH SKCIEPT yKa3aJl Ha OTCYTCTBHE OTBETA
B DK3aMECHAIIMOHHOW paboTe, a BTOPO 3KCHEepPT BBICTABWIJI HYJICBOH Oamn 3a
BEIIIOJTHCHWE ATOTO 3aJaHWs, HE SBISIOTCS CHTYalUsMH CyIIECTBEHHOTO
PacXoXAeHHS B OLICHUBaHUH.

* Yacte 14 craten 59 denepansHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoii
Denepanym».
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