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Enunblii rocygapcerBennsblii 3x3amen no ®M3UKE

ITosicHeHHs1 K J€MOHCTPALHOHHOMY BaPHAHTY KOHTPOJIBHBIX
HM3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 I0CYJ1apCTBEHHOI0 IK3aMeHa
2026 roga no ®U3NKE

IIpu o03HaKOMIEHMUM C JEMOHCTPAUHOHHBIM BapUaHTOM KOHTPOJBHBIX
u3MepuTenbHbIx Matepuanos (KMM) enunoro rocynapctseHHoro sk3amena (EI'D)
2026 r. cnexyer WMETh B BHUAY, UTO 3aJaHusi, BKJIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOphIE OYHyT IIPOBEPATHCA
¢ nomompro BapuaHtoB KM B 2026 r. IlonHbIi nepedyeHb  3IEMEHTOB
coJiep)KaHHsl, KOTOPble MOTYT KOHTPOJMPOBATbCS HA €AMHOM TOCYIapCTBEHHOM
ok3ameHe 2026T., mpuBeA€H B KoauduKaTOpe MPOBEPSIEMBIX  TpeOOBaHMI
K pe3yabTaTaM OCBOCHMS OCHOBHOH 0Opa30BaTeNbHOM NPOTpPaMMBEI CPEIHETO
o0mero o0pa3oBaHUS W 3JIEMEHTOB COJCPXKAHUSA JUIS IPOBEICHHUS EIHHOTO
rOCy/apCTBEHHOTO 7K3aMeHa Mo (U3UKe.

B nemoHCTpaMOHHOM BapHaHTe NpPeICTaBJeHbl KOHKPETHbIe NPUMEpPDI
3a/aHuii, He WCYEPNbIBAaKOIIHEe BCero. MHOT000pa3usi  BO3MOKHBIX
¢opmysiMpoBOK 3a1aHUIl HAa KaXKI0i/TOIUINE_BAPHUAHTA YK3aMeHAIMOHHOI
padoThl.

HasHaueHue JEMOHCTpPAIIMOHHOTO BapWaHTa 3aKIIOYaeTCs B TOM, YTOOBI
JIaTh BO3MOXXHOCTH JIOOOMY ywactHUKy EI'D u mmpoxoil o0O0IiecTBeHHOCTH
COCTaBUTh TIpEJCTaBICHUE O cTpykTrype Oynmymux KWM, konuyectBe 3aaHuid,
00 ux popMe U YpOBHE CITOKHOCTH.

B nemMoHcTpauMoHHOM BapuaHTe NMpPeICTABJEHO TPU NMPHMepa 3aJaHMil Ha
nmo3uuuu 26 JK3aMeHANMOHHOH paGoThl. B peanbHbIX BapHaHTax
IK3aMeHAHOHHOI Pa0oTHI HA JAaHHON MO3MUMU OydeT MPeAI0KEeHO TOJbLKO
OJHO 3a/aHue.

IIpuBenénnple KpUTEpPUM OLIEHKU BBIMOJHEHUS 3aJaHUil ¢ pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B 3TOT BapHaHT, AAIOT NPEICTAaBICHHE O TPEeOOBAHHIX
K [TOJIHOTE M MPaBUJIBHOCTHU 3aITUCH Pa3BEPHYTOTrO OTBETA.

OTH CBEICHUS MO3BOJIAT BHITYCKHUKAM BHIPA0OTATh CTPATErHIO TIOATOTOBKH
k EI'D B 2026 1.
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JdeMoHCTpallMOHHBIII BAPUAHT
KOHTPOJILHBIX H3MEPUTEIBHBIX MATEPHAIOB Huxe npuBeneHbl CripaBOYHbIE JaHHBIC, KOTOPhIE MOTYT MOHAN00UThCs Bam
€IMHOr0 TOCY1apCTBEHHOr0 3K3amena 2026 roxa NPH BBITONHEHUH PAGOTEL.
no ®U3NKE
JlecaTHYHBbIE IPUCTABKHU
HNHcTpyKuus 1m0 BbINOJTHEHHIO PadoThI Haumeno- | O0o3Haue- | Muoxwurens | HaumeHo- | OGosnaue- | MHOXHTENB
J11st BBITIOJTHEHHUST DK3aMEHAI[MOHHOW paboThI MO (U3UKE OTBOAMTCA 3 4aca BaHUE HUE BaHHE HUE
55 munyT (235 MuHYT). PaboTa cOCTOMT U3 OBYX YacTel, BKIIOYAIOMIUX B ceOs rura T 10° CaHTH c 102
26 3aaHuil. Mera M 10° MUJUTH M 107
B zamanuax 1-4, 7, 8, 11-13 u 16 oTBeTOM SBISETCS LEIOE YHCIO WU — " 10° MHKPO MK 10°°
KOHEYHasl AecATHYHAs OpoOb. OTBET 3aMUIIMTE B MOJIE OTBETA B TEKCTE PalOTHI, OKTO - 102 HaHo " 107
a 3areM IepeHecHTe 0 IpPUBEAEHHOMY HIDKe o0pasiy B OmaHk orBeTa Ne 1. o 107! Ko . 102
EnuHunet uamepeHns GU3NYSCKUX BETHMYHH HCATh HE HYKHO. Ao a
Oreer: __ =2,5 M/, -2:15 f;:;:;nmbl n=3.14
OTBeTOM K 3aJaHUAM 5, 6, 9, 10, 14, 15, 17, 18 ‘m 20 saBnsgercs YCKOpEHHe CBO6OZlHOFO majeHus Ha Bemiie g= 10 M/CZ
HOCIIEN0BATENBHOCTD 1udp. B 3amanusx 5, 9, 14 w18 npeanonaraercs 1Ba Wi IPABUTALMOHHAS [TOCTOSHHAS G=6,7-10"" H-m/xr’
TpH BEepHBIX OoTBeTa. OTBET 3aMIIMTE B IOJIE OTBETa B TEKCTE pabOTHI, a 3aTeM YHHMBEpCaJIbHas ra30Basi IOCTOSHHAS R = 8,31 Ix/(monb-K)
HEepPEeHECUTE N0 MPHBEAEHHOMY HIDKE 00pasily 0e3 mpoOeroB, 3amsThiX U APYTUX nocrosiunas bonbimana k=1,38-10" Jiw/K
JIOTIOJIHUTEINIBHBIX CHMBOJIOB B OJIaHK OTBETOB Ne 1. HOCTOSIHHAsT ABOraJpo Na =610 Mo '
Al B CKOpOCTb CBETA B BaKyyMe c=3-10"m/c , -
Oreer: 401 |-| | K03 GHIMEHT POIOPLUOHAIBHOCTH B 3aKoHe Kymnona k= i: 910" H-m'/Kur
20
OTtBeToM K 3amaHuro 19 sBiustorcs aBa yucia. OTBET 3aIlUIIUTE B II0JIE MOZLyIb 3apﬂﬂav3HeKTp0Ha . e=1610"Kn
N (371eMEHTapHBII ANIEKTPUISCKUIL 3apsii) >
OTBETa B TEKCTE PabOTHI, a 3aTeM IIEpEHEeCUTe M0 NMPUBEAEHHOMY HIDKE 00pasiy, nocTosHHas Thnanka h=6,6-10"* Iik-c
HE pa3Jienss ynciia npobesaom, B 61aHk oTBeToB Ne 1. Coommouienus mexcoy pasiuunsImu eOunuRamu
TeMmIeparypa 0K=-273°C
OrtBer: ( 1:4 + 0,2 ) H. I s LI O s 2 aTOMHas €IMHUIIA MACChHI 1a.em =1,66-107 kr
OtBeT K 3afanuaM 21-26 BkmouyaeT B cebs MOAPOOHOE OMUCAHME BCETO 1 atomnas equHmIa Macesl SKkBuBanenTHa  931,5 MoB 1o
X0Jla BBIMIOJHEHHS 3agaHus. B OnaHke orBeToB Ne 2 yKaKUTe HOMEp 3a/JaHus 1 aneKTPORBOSET 108 =1,6-10 " Jix
Y 3aIMIIUTE €ro HOJHOE PENICHHUE. Macca uacmuy
Ipy  BBIYKMCICHHUSAX pa3peliaeTcsi HCHOJIb30BAaTh HEMPOrpaMMUPYEMBbIid SJICKTpOH 9,1-107kr ~ 5,5-10 * a.e.m.
KaJIBKYJISTOP. NpoTOHA 1,673~10727 kr ~ 1,007 a.e.m.
Bce Gnanxu EI'D 3aI0IHAIOTCS APKMMH YEPHBIME YepHUIaMH. JlomycKaeTcs HelTpoHa 1,675-10" kr ~ 1,008 a.e.m.
UCIIOJIb30BAHUE T'eJIEBOM UM KaIWUIIPHON PyUKH. IInomnocne moJIconHeuHoro macia 900 Kr/m’
ITpy BBIMOSHEHUM 3aJaHUH MOKHO MOJb30BaTbCS YEPHOBUKOM. 3anMCH BOJIBI 1000 xr/ Mj AIIFOMHHMS 2700 kr/ Mi
B Y€PHOBHKE, 4 TaK:Ke€ B TEKCTe KOHTPOJIbHBIX H3MEPHUTEIbHBIX MaTEPHAJTIOB npesecunsl (cocna) 400 Kr/M3 Kenesa 7800 Kr/M3
He YUUTHIBAIOTCS NPU OLEHHBAHUM PAGOTHI. KepocuHa 800 xr/m pryT™ 13 600 xr/m
bamnel, momydennsle Bamu 3a BBINOJHEHHBIE 3aJaHUSA, CYMMHPYIOTCS. Yoenvnan mennoémrocme
[ocTapaiiTech BHIIONHUTH KaK MOXHO GOJbIIE 3aJaHUil U HabpaTh HaMOOJbIIEE BOME  4,2:10° Jc/(kr-K) amomunnst 900 Tiie/(xr-K)
KOIMHECTBO GaILTOB. abga - 2,1:10° Jlx/(kr-K) M 380 Jlae/(xr-K)
IMocne 3aBepuieHust paboOTHl NPOBEPHTE, YTOOBI OTBET HAa Ka)XJ0€ 3aJaHKE Kenesa 460 T/ (xr-K) HyryHa 500 Jlox/(xr-K)
B Omankax oTBeToB Ne 1 u Ne 2 ObuT 3amuicaH MoJ1 MPaBHIBHBIM HOMEPOM. CBUHLA 130 Jhx/(xr-K)
Kenaem ycnexa!
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Yoenvnas mennoma
mapooOpa3oBaHUs BOIBI
I[JIaBJICHHUS CBUHIA
IIJIaBJIEHUS JIbIa

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

Hopmansuvie ycnosusn:  nasnenne — 10° ITa, temneparypa — 0 °C

Monsapnas macca

a30Ta 28:10° xr/mMonb remus 4-107 Kr/Moisb
aprona 40-107°  xr/monn KHCITOpoJa 32:10° xr/momb
BOZIOpOJA 2.107 Kr/moinb JUTHS 6-107 xr/mounb
BO3yXa 29107 kr/mMonb HEOHa 20-10° xr/mons
BOJIbI 18-1 O’3 KI/MOJIb YTJIEKHCIIOTO ra3a 441 ()’3 KI/MOJIB
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Yacrtp 1

Omeemamu Kk 3adanuam 1-20 saenawmca YuCIO0 uiu NOC1€006aMeENbHOCHLb
yugp. Omeem 3anuwiume 6 nojie omeema 6 meKcme padomol, a 3amem
nepenecume 6 bBIIAHK OTBETOB Ml cnpasa om  Homepa
coomeemcmeyouiezo 3a0anusa, HauuHan ¢ nepeoil Knemouku. Kasxceowvii cumeon
nuwiume ¢ 0MOENbHOI KI1emouKe 6 COOMEEemCcmeul ¢ NPUGEOEHHbIMU 6 D1aHKe
oopazuyamu. EOunuyvl usmepenus ¢puzuueckux 6equdyun nucamy ne Hy3cHo.

Ha pucynke npusenéH rpaduk 3aBUCHMOCTH MPOEKLUMH u  CKOPOCTH ' Teja

OT BpPEMEHHU 1.
v, M/C

20

10

0

OnpenenuTe MPOEKUUIO ¢, YCKOPEHMs Teja B MHTepBane Bpemenu oT 10 go 20 c.
OTBeT 3alHIIATE ¢ YYETOM 3HAKA MPOCKITHH.

2
OTBeT: m/c”.

K cucreme wu3 kyOumka maccod 2 Kr W JABYX
HEBECOMBIX MPYKUH IPHUIOKEHA IOCTOSHHAS

ropuzoHTanmbHas cwia £ (cM.  PHCYHOK).
Cucrema mokonTcsa. Mexay KyOHKOM M ormopoii TpeHus Het. JIeBslit kpaif mepBoit
NPYXHUHB NPHUKPEIUIEH K cTeHke. JKEcTkocTe mepBod mpyxuHBI ki =400 H/M.
XKéctkoctp BTOpo#t mpyxkuHbl ky =800 H/M. VYnuHeHue BTOpOH MNpYy>KUHBI
paBHO 2 cM. Onpenenure MOyJb CUIIbI F.

OrtBeT: H.
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IIpu paBHOMEpPHOM TMPSMOIMHEHMHOM MEPEMEIIECHUN CaHEei MO TOPU30HTAILHOMY
ydacTKy myTd Ha 50 M TOCTOSIHHAsi TOPH30HTAJIBHO HAalpaBlIeHHAs CUJIa TATH
coBepmaet padoty 500 Ix. KakoBa cuna Tpenus?

OTBeT: H.

MaccuBHBIH NIApUK, TOJBEIICHHBIA Ha JIETKON MpYXKUHE, COBEPILAET CBOOOHBIC
rapMOHHYECKHE KOJIeOaHUsl BIOJIb BEPTUKAIBHOM NpsiMOil. Bo CKOABKO pa3 HY>KHO
YBEIMYUTH MacCy IIapHKa, YTOOBI epHo. KoyiebaHuit yBenuamics B 1,5 pasza?

OtgerT: B pas(a).

I'py3oBuk maccoil 10 T mpoesxaeT BEPXHIOI0 TOUKY BBIIYKIOIO MOCTa, pajuyc
KPHUBU3HBI KOTOPOTO paBeH 80 M, JBHUIasCh PABHOMEPHO CO CKOPOCTBIO 72 KM/d.
W3 mnpuBenéHHOro HIKE CIHMCKa BBIOEPUTE BCE BEPHBIE YTBEPXKICHUS,
XapaKTepH3yIOIHe IBIDKCHUE TPY30BUKA.

1) Cuna, ¢ KOTOpO#l MOCT AeHCTBYET Ha rpy30BUK, MeHble 40 kH u HampaBieHa
BEPTHKANBHO BBEPX.

2) Cymma cuil, NEHCTIBYIOIIMX Ha IPY30BUK, HAaIpaBlieHAa BEPTUKAIbHO BBEPX
U TIepIEHAUKYISipHA €I0 CKOPOCTH.

3) Cuna, c KOTOpOH TPY30BUK JEHCTBYET Ha MOCT, HAIIPABIICHA BEPTHKAIBGHO BHU3
u paBHa 50 kH.

4) Cuna TspKeCTH, IeHCTBYIONIas Ha IPY30BUK, paBHa 10 kH.

5) IleHTpOCTPEMHTEIBHOE YCKOPEHHE IPy30BHKa PABHO 5 M/,

OTBeT:
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B Momenr =0 xaMeHb OpocalOT C HayalbHOH ) -

CKOPOCTBIO U, TIOA YIJIOM O K TOPU30HTY C HEKOTOPOH

BBICOTHI /1 (cM. pucyHoK). I'paduku A n b npencrasmsior /(

coboi 3aBUCUMOCTHU (buznueckux BenumH, MY
XapaKTepH3YIOIHUX IBIXEHHE KaMHs B Ipoliecce MoNéTa,

OT BPEMCHHU 1.

VYcranoBute COOTBETCTBHUE MEXKTY rpaduxamMu P —
U GU3NYECKIMU BEIMYMHAMH, 3aBHCHMOCTh KOTODPBIX

OT BPeMEHH 5TH TpaduKH MOTryT mnpencTaBiiaTh. (COMpOTHBIEHHEM BO3IyXa
npeneOpedb. [loTeHranbHas JHeprusi KaMHsI OTCUUTBIBAETCS OT ypoBHs )= 0.)

K xaxzmoif mo3urmu mepBoro croidma MOoAOEepHUTe COOTBETCTIBYIOIIYIO MO3UIHIO
W3 BTOPOrO CTONOmA W 3alMIINTe B TaONHWIly BHIOpaHHBIC IHUAPE TIOX
COOTBETCTBYIOIIUMH OyKBaMH.

I'PAOUKUN OU3NYECKHUE BEJIMYNHBI
A) 1) NOTeHUMAIbHAS YHEPTHS KaMHS
2) TPOEKIVs UMITyJibCa KaMHs Ha OCb )
3) mpoeKuus yCKOPEHHs KaMHsS Ha OCh )
4)" KMHETHYECKas SHEPT U KaMHs
0 t
B *¢
0 t
Alb
OtBer:

© 2026 denepanbHast ciryk0a 1Mo Hax30py B chepe 0Opa3oBaHUs U HAYKH
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B cocyne mnoxg nopumHeM HaxomuTca HEKOTOPOE
MIOCTOSIHHOE KOJIMYECTBO HJ€abHOIo raza. Bo ckoibko
pa3 yBEeIWYUTCS TeMIlepaTypa rasza, €cid OH Hepeunér
U3 COCTOSIHUSA | B cocTOsIHME 2 (CM. PHCYHOK)?

OtgeT: B pas(a).

Ha pucyHke 1nokazaHo, Kak MEHs€TCA [JaBIICHHE = P
UJICaTIbHOTO Ta3a B 3aBHCHMOCTH OT €ro o0béMa mpH 1 2
nepexosie M3 CocTosHMA 1 B cocTosHHE 2, a 3aTeM

A
B cocTosiHue 3. UeMy paBHO OTHOIIEHHE paboT rasa —2 3
12
B ATHX JIBYX Ipoleccax? o
0 14
Otser:

B BepTuKanpHOM LMWIMHIAPE MOA: HOPLUIHEM HaxoxuTcs 2 Moub renus. IlopmieHs
MOXET IepeMeIaTbCss B nunumHape Oe3 TpeHms. Macca remus B IUIHHApPE
MOCTOSIHHA. ATMOC(EpHOE HaBIEHHE CUYHTaTh IOCTOSHHBIM. V3 mpuBen&éHHOTO
HIDKE CIIMCKa BHIOEPUTE BCE BEPHBIE YTBEPXKACHHS, XapaKTepU3yIOIe H3MEHEHNE
COCTOSIHMSI TeJTusl.

1) Ilpw cxaTuu reiaus B NUIMHIPE BHEIIHHE CHJIbI COBEPIIAIOT OTPHLATEIbHYIO
paboty.

2) Ilpm MeIEHHOM MOBBIIICHHH TEMIIEPAaTyphl MAABICHHE TeIHsS B COCYyHAe
YBEJIMYUBAETCS.

3) Ilpuy MeIeHHOM TOHIKEHHM TEMIIEpaTyphl CHIAa JaBICHUS Telus
Ha MOPILIEHb HE U3MEHSETCSL.

4) Ecin Ha TOpIIEHh HACHINIATh HEKOTOPOE KOINMYECTBO I€CKa, HE MEHss
TEeMIIEpaTypsl Ielus, TO JaBJIEHUE IelHs IOCIE TOro, Kak CHCTeMa MpUAET
B PaBHOBECHE, OyAET paBHO IEPBOHAYATHFHOMY JIABIICHHUIO.

5) Tlpn MeIeHHOM MOBBIICHUN TEMIIEPATypsl O00BEM, 3aHHMMAEMBIH TeENHEM,
YBEIIUUUBAETCSL.

OtBerT:
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B umnuaape non mopiiHeM_0Jroe BpeMs HaXOJUTCS )KUAKOCTD U e€
HACBIIEHHBIH map (cM. pucyHok). Kak wu3MeHsTCs [aBiieHHE
MW KOHIIEHTpaLUs MOJIEKyJ Iapa HpU MEIJICHHOM IepeMeIleHUN
MOpIIHA BHM3, €CJIM TEeMIepaTypa OCTaHETCSd HEU3MEHHON?
B nmpomecce nBIKEHHsS TOPLIEHb HE KacaeTcsli IMOBEPXHOCTH
JKUJIKOCTH.

Jnst Kaxmol BENUYMHBI ONPEAETIUTE COOTBETCTBYIOIIMN XapakTep
U3MEHEHUS:

1) yBemuuurcs
2) YMEHBIIHUTCS
3) He U3MEHUTCS

3anummTe B TaOnuIy BhIOpaHHBIC HUQPBI A KAXKAOH (DU3MIECKOH BEIUYUHBL
udpsl B OTBETE MOTYT HOBTOPSITHCSL.

Konuentpariust Mosiekyi

Japnenue napa
napa

Cunpl  3IEKTPOCTATUYECKOTO | B3aUMOJICHCTBHSL MEXIy JABYMS TOYEYHBIMHU
HENOBM)KHBIMH 3apsDKEHHBIMU TeJaMu paBHbI o Moayito 50 MH. Kakum craner
MOJYJb ATHUX CHJI, €CJIU 3apsA OTHOTO U3 Tell YBEJIMYUTH B 2 paza?

OTBeET: MH.

ITpoBosouHas paMKa BpalaeTcs B ITOCTOSHHOM OJHOPOJIHOM MAarHHTHOM IIOJIE
BOKPYT OCH, NEPHEeHAUKYIIPHONH BEKTOPY MAarHUTHON MHAyKIMHU. OCh BpalleHHs
JIEKUT B IIOCKOCTH paMKH. MarHuTHbINA NOTOK, IPOHU3BIBAIOLUIMN OBEPXHOCTb,
KOTOpas OrpaHMuCHA PAMKOIL, H3MeHseTcs 1o 3akony @ = 4-10"cos100nz, rae Bce
BeNMunHbl BbIpakeHbl B CH. Mogayne BekTOpa MarHMTHOM HMHAYKLIUH DaBEH
2 MTn. OnpenenuTe mIomaab paMKH.

OTBeET: oM.
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Ha mraxmatHO# nocke Ha pacCTOSTHUU TPEX KIETOK OT BEPTHUKAIHHOTO IJIOCKOTO
3epkasia cTouT (pep3b. Ha CKOIbKO YMEHBIIUTCS paccTOsHUE MeXIy Gep3éM u ero
n300pakeHUueM, €CITH €r0 MPUABHHYTH K 3epKaTy Ha JIBE KICTKH?

OtBer: Ha KJIETOK(-KH).

B npeanbHOM KosieGaTeIbHOM KOHTYPE, COCTOSIIEM M3 KOHAEHCATOPa U KaTyILIKU
WUHAYKTUBHOCTH, IIPOMCXOASAT CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAaHMS.
W3meHeHne 3apsna KOHAEHcAaTopa B KONEOATETBHOM KOHTYpE C TEUCHHEM
BpPEMEHHM I0Ka3aHO B TabJIHLIE.

510 o | 1t ] 23] 4] 5|6 | 7] 8719

¢, 107 Kn 1 1071 0 |-0,71] -1 |-0,71} 0 |0,71 1 10,71

BBI6epI/ITe BCC BCPHBIC YTBCPIKACHUS O MPOLECCaX, MPOUCXOAAINX B KOHTYPE.

1) Hepuox konebanmuii pasen 8 - 10°° .

2) Yacrora xonebanuii papHa 250 kI,

3) B Moment Bpemenn (=2-10°c Momyis cHiBl TOKa B KaTyIIKe
HMHYKTUBHOCTH MaKCHMaJIEH.

—6
4) B MomeHT BpemeHHW (=8 -10 c D3Heprus MarHUTHOIO TOJS KATYIIKU
WHIYKTHBHOCTH MaKCHUMaJIbHA.

—6
5) B momeHT BpeMeHH £ =4 - 10" ¢ SHEprHsl dIEKTPUIECKOro MoJisi KOHAEHcaTopa
MUHHMAJIbHA.

OTtBeT:
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VYyacTok 1enu, COCTOAIIMM W3 OTpe3ka NpoBoJa C OOJBIIUM  YACTbHBIM
COINPOTHUBJICHUEM, MOAKIIIOUEH K KIIEMMaM HCTOYHMKA ITOCTOSHHOTO HAIpPSHKEHUS.
JlaHHBIN OTpe30K MpOBOJAa 3aMEHMJIM JIPYTMM IIPOBOJIOM TaKOH e IUIMHBI U U3
TOTO K€ Marepuaja, HO BIBOe OOnpmiero auamerpa. Kak u3MeHWIHCh
B pe3yJbTaTe 3TOW 3aMEHbI CHJIa TOKa Ha y4acTKe LENH M COIPOTHBIIEHUE ATOTO
yuactka? CHUTaTh, 4TO HANPSHKCHUE HA YYAaCTKE LIEMH COXPAHAETCS IIOCTOSHHBIM.
JInst KayKaoi BEIMYMHBI OIPEIeNTUTe COOTBETCTBYIOLINM XapaKkTep N3MEHEHUS:

1) yBemmummachk
2) yMEHbIINIACh
3) He u3MeHwIach

3anumure B TaOMUIy BbIOpaHHBIC HUQPBI AN KaXKI0W (U3HUCCKOW BEIMYUHBI.
Ludpst B 0TBETE MOTYT MTOBTOPSITHCSL.

Cuna Toka ConpoTHBiIeHHE

. 6y 2 A 4
B pesynbrare snepHod peakumu 5 Li+[H— ; X+, He oOpasyerca snpo

A
XUMHUYECKOro 31eMenTa , X . KakoBo MaccoBoe unci1o A oGpasopasiierocs sapa X?

OrtBerT:

IIpu wucciaenoBaHMM 3aBUCHUMOCTH - MaKCHUMAaJIbHOW KUHETUYECKOW 3HEPruu
(hOTORIIEKTPOHOB OT JUIMHBI: BOIHBI IMAJafoOlIero cBeTa (OTOIEMEHT OCBEUIATH
yepe3 pasuyHble -CBETOQMILTPHL. B IepBoil cepuM ONBITOB MCIIOIB30BAIH
CBeTO(MIBTP, HPONYCKAOMMI TOIBKO YyIbTpaduoNeToBOC H3IyYEHHE, a BO
BTOPOH — MPOITYyCKAaIOIIWif TONBKO CHHHUH CBeT. B kaxmom ombITe HabOmomann
sBieHHe GoTod(hheKTa 1 H3MEPSITH 33IePKUBAIONICE HATIPSDKCHUE.

Kak wu3MeHsiMCh * JUIMHA CBETOBOWM BOJIHBI, Majaromield Ha (OTORJIEMEHT,
U MaKcHMajbHas KHHETHYecKas »Heprus (DOTOIICKTPOHOB IIPH Iepexope
OT. IIEpBOH CEPUM OIBITOB KO BTOpOH? JIng KaJOH BEIUYUHBI OIPEAEIUTE
COOTBETCTBYIOILMII XapakTep €€ U3MEHEHU:

1) yBenuuuBanach
2) yMeHbIIanIach
3) He U3MeHsIach

3anumuTe B TaONWIy BEIOpaHHBIC IMUQPHI A KAKAOH (DU3WIECKON BEIMYUHBL
Llucdpsl B 0TBETE MOTYT MOBTOPSTHCA.

MaxkcuManbHasi KHHETHIeCKast
9Heprusi HOTOIICKTPOHOB

JlnuHa cBeTOBO BOJIHBI, aAaroLIei
Ha poTodaeMeHT
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BribepuTte Bce BEpHBIC YTBEPXKACHUS O (QH3MYCCKHX SBICHUAX, BEIUYHMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIinTe HUQPHL, 10 KOTOPBIMU OHU YKa3aHBI.

1) PaboTa cuibl TSDKECTH IO IMEPEMENICHUIO Tela MEXKAY ABYMS 3aTaHHBIMHU
TOYKAMH 3aBUCUT TOJIEKO OT JUTMHBI COSTUHSIONICH X TPACKTOPHH.

2) Ilpn mpounx paBHBIX yclHOBHAX Iu(pGy3us NpoTekaeT B TBEPABIX Tenax
3HAYUTENIFHO MEIUICHHEE, YeM B KHIKOCTAX.

3) Bech 3JeKTpOCTaTHYECKHMH 3apsii TMPOBOJAHHMKA COCPEIOTOYEH Ha  €ro
MOBEPXHOCTH.

4) CB0OOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHMSI SBJISIFOTCS TAPMOHHYECKUMHU, €CITU
JNEKTPUIECKUH 3aps] Ha OOKIaIKax KOHAEHCATOpa C TEYEHHEM BpEMEHH
MEHSETCS 110 3aKOHY CHHYCA WM KOCHHYCA.

5) ATOMBI M30TONOB OJHOTO M TOTO K€ XUMHUYECKOTO JJIEMEHTA Pa3iMUvaroTcs
YHCIIOM IIPOTOHOB.

OrtBeT:

MaHoMeTp MporpagyrpoBaH B MHJUIMMETpaxX PTYTHOTO CTONOA. 3aIHIIHTE €ro
TIOKa3aHUsl, €cIM aOCONIOTHAs MOTPENIHOCTh M3MEPEHHs NaBIE€HHsS MaHOMETPOM
Ap =3 MM pT. CT.

Otser: ( +

) MM pT. CT.

B BJIAHK OTBETOB MNel nepenecume moJibKO 4UCNA, He pa3zlenss UX
npooenom unu Opy2um 3HaAKOM.
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VYdeHuKy HEoOXOIMMO Ha OIbITe OOHAPYXKHUTh 3aBHCUMOCTH JJIEKTPOEMKOCTH
TUIOCKOTO KOHJEHCATOpa OT IUIOIAAN KaXIOW M3 €ro IUIaCTHH. Y HEro MMEeTCs
MSITh KOHJICHCATOPOB, XapaKTEPUCTHKH KOTOPBIX MTPHUBEICHBI B TAOIHIIE.

Kakue aBa koHaeHcaTtopa HEOOXOAMMO B3ATh YYCHHKY, YTOOBI MPOBECTH 3TOT
OIBIT?

Paccrosiaue HHMCKTPHK’U
No MeRTy IInomans , 3aMOIHSIOIIUI
KOHJIEHCATOpa ILIACTHHAML, MM IJIACTHHBI, CM MPOCTPAHCTBO MEXIY
IIacTHHAME
1 0,2 20 napaduH
2 0,4 30 napapux
3 0,2 20 clrroa
4 0,3 10 clroaa
5 0,4 10 napadua

3anumuTe B OTBETE HOMEpPA BEIOPAaHHBIX KOHACHCATOPOB.

OTBeT:

He 3a0yobme nepenecmu ece omeemot ¢ B/JIAHK OTBETOB Nl
6 coomeemcmeuu ¢ UHCMPYKyueil o 8bINOTHEHUIO PAdombl.

Ilposepvme, umoobl Kasxcovlit omeem 0OblN 3anNUCAH 6 CHIPOKE C HOMEPOM
COOmMEemcmayoue2o 3a0anus.
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Yacrsp 2

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

OnmuH MONB Temust y4acTByeT B IHKIHYeckoM mponecce 1-2-3—4-1, rpacdux
KOTOPOTO M300pak€H Ha PUCYHKE B KOOpAWHATax p—7, TIe p — JaBJIeHHE rasa,
T — abcomoTHass Temmnepatypa. [loctpoiite rpaduk IHKIa B KOOpauHatax p—V,
rae p — AaBlieHWe rasa, V' — o0béM raza. Onupasch Ha 3aKOHBI MOJIEKYJIIPHOH
¢M3UKM ¥ TepMOAWHAMUKH, CPaBHHTE MOIYNb PabOTHI ra3a B Ipomecce: 2—3
¥ MOJyJIb paOOTHI BHEIITHUX CHII B IIporecce 4—1.

PA )

Sp() \ 4

30 rd 3
1

Po /‘/;_/;/ 4

0 To 2T, 3T, 4T, 5T, 6Ty T

Ilonnoe npasunvnoe pewrenue Kaxdcoou uz 3adau 22-26 00axcHo codepircams
3aKOHbL U (POpMYIbl, NPUMEHEHUE KOMOPHIX HE00X00UMO U 00CHAMOUYHO ONA
peuteHua 3a0auu, a _Mmakdce mamemamuyeckue npeoopazoeanusn, pacuémol
C YUCTIEHHbIM OMEEMOM._ U NpU HeoOX00UMOCHmU PUCYHOK, NOACHAIOWUILL
pewienue.

IIpu urpe B KpOKET Ha JyKailke OTHOPOAHBIA TyOOBBIH %\‘,y
map Maccoi m = 454 T 3akaTmics B SAMKY C BOJOU %\\
(cM. pUCYHOK), TpH STOM IIOJIOBMHA Iapa oOKa3aiach = \\
B Boge. Onpezenure INIOTHOCTh AEPEBa, €CJIM LIap AABUT /\
Ha pOBHOE IHO sMKM ¢ cwiol F = 1,66 H. Cuenaiire
CXEMaTHYHBbI PUCYHOK C yKa3aHHEM CHJI, JIEHCTBYIOIIUX
Ha map.
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B uneansHOM  KonebaTenbHOM — KOHTYpe  (CM. PUCYHOK)
HaNpPHKEHUE MEXTY OOKIIaJKaMU KOHJEHCATOpa MEHSETCS MO
3akony U, :10~sin(10 000f+ 7). MaKkcHManbHOE 3HAYCHHE

cHJIBI ToKa B KoHType [ =0,1 A. Onpenennte HHAYKTUBHOCTh

KaTYyHIKH.

B Oyteinke 00BEMOM | J1 HAXOOWTCS TENUH IPH HOPMAIEHOM  aTMOC(HEPHOM
naBiernH. TOpIbIKO GyTHUTKH TUIOMAIbI0 2 CM> 3aTKHYTO KOPOTKOM MPOOKOH,
umeronieir maccy 20r. Korma OyTBUIKY NOCTaBMIIM Ha CTON . BEPTUKAIBHO
TOPJIBIIIKOM BBEpPX, OKA3aJI0Ch, YTO €CIIH COOOMINTD TeINI0 B OYTBUIKE KOJIMYECTBO
TeIIOTEl He MeHee 9 J[X, TO OH BHITANKMBAaeT NPOOKY M3 Topibimuka. Kakyio
MHHHUMANbHYIO TIOCTOSHHYIO CUJTy HY>KHO IPUIIOKHTB K MIPOOKe, YTOOBI BHITAILUTD
e€ U3 TOpINBIIKA OyTHUIKH, HE Harpesas, €CIM OYTBUIKA JIEXKUT TOPU30HTAIBHO?
Mopnyns CHIIBI TPEeHUS, ACHCTBYIOIIEH Ha IpPOOKY, CUMTaTh B OOOMX CIydasx
OJIMHAKOBBIM.

Ksagpar co cropoHoi a=20cM pacrmosoxeH

B IIJIOCKOCTH TJIABHOM = ONTHYECKOH OCU TOHKOM <
coOMparomei JHH3bI ¢ OMTHYeCKoW cuiod D =2 autp y
TaK, 4TO JIBE €r0 CTOPOHBI MapaIUICIbHBI TIOCKOCTH
JUH3BI (CM. pUCYHOK). PaccTosiHue OT anbHEel CTOPOHBI
KBaJpaTa 110 IIOCKOCTH MUH3H d) = 90 cM. Onpenenure VAR
omans u300pakeHus KBaapara B junH3e. Craemaite

PHCYHOK, Ha KOTOPOM TMOCTPOWTE HM300paKeHHWE KBajipara B JIMH3E, YKa3aB XOI
BCEX HEOOXOIMMBIX IJIs OCTPOCHUS JTyUECH.

v
AN
7
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CHapsin B monére pas3opBajics HAa [Ba PaBHBIX OCKOJKA, OAMH M3 KOTOPBIX
MPONOJDKMJ JIETETh TIO HANpAaBICHWIO IBW)KCHUS CHapsga, a IPYrou IoJyieTel
B TPOTUBOIOJOXKHYIO CTOPOHY. B MOMEHT pa3pbiBa CyMMapHas KHHETHYCCKas
9HEprHs OCKOJKOB BO3pociia 3a CYéT SHepruu B3pbiBa Ha BeianuuHy 0,5 MJDK.
Moaynb CKOPOCTH OCKOJIKA, JICTSIIEro I10 HAMPaBICHHIO [BIDKCHUs CHapsa,
paBeH 900 M/c, a MOIYIIb CKOPOCTH BTOpPOTO ockoika paBeH 100 m/c. Haiimure
Maccy cHapsiga. CONPOTHBICHHEM BO3JyXa M Maccoil IOpOXOBOro 3apsja
npeHeopeyb.

ObocHyiime npumMeHUMOCHIb 3aKOHO08, UCROIb3YEMBIX 01 PeuleHus 3a0aul.

NJIN

Ha ropu3oHTanbHOM HEMOABHKHOM CTOJIE
JIeKAT nocka maccor M = 0,8 kr. Ha mocke
HAXOJTUTCS MAJCHbKUIl OpycOK Maccoit
m=200r. bpycok u pgocka CBs3aHbI
HEBECOMOU HEepPaCTKUMOU HUTBIO,
NEePeKUHYTOH depe3 HEeBECOMBIH OJIOK, KOTODBIN 3aKperiéH Ha CTeHe (OTpe3KH
HUTH, HE JIeKalue Ha OJIOKe, TOpU30HTaNbHBI). KoaduueHT TpeHus Mexmy
6pyckom u mockoit p; =0,5, Mexmy crodomM u AOCKOoH W, =0,3. Jlocky TSHYT

| =
F
M —

BIIPaBO FOPH3OHTAIBHOM cuiioit F. UeMy paBeH MOAyJb CHIBl F, eciu MOIYJb
YCKOpeHHsI OpycKa OTHOCHTENbHO c¢roma a =1 m/c*? Tpemmem B ocu Oioka
npeHeOpeus. Crenmaiite 'PHUCYHOK C yKa3aHHEM CHJ, AEHCTBYIOIIMX Ha Tewa.
Obocnyiime npumenumMocnb 3aKOH06, UCHONb3YEMbIX OJ1A PEUenUA 3a0a4.
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njim

OnHOPOIHEIA phrdar AB MOXeT Bparmarscsi 0e3 TPeHHsI BOKPYT HETIOABIDKHON OCH,
poxondle uepe3 pbar B Touke O NEPHEHAUKYJISAPHO IUIOCKOCTH PUCYHKA.
K neBomy koHIy ppluara B TOUKe 4 MPUKPENJIeHA HUTh, 32 KOTOPYIO C MIOMOIIBIO
IUHaMoMeTpa D pblUuar HEMOABW)KHO YAEPKHBAETCS B TOPU30HTAIEHOM
nojoxeHud. HUTh coCTaBisieT ¢ BEPTUKANBIO Yroj, KOTOPhIH MOXHO HU3MEPUTh
¢ nomoupio TpaHcnoptupa 7. Ilokazanuss auHamomerpa (B HBIOTOHAX)
u TpaHcnoptupa (B rpagycax) BuaHbel Ha (otorpaduu. K Touke C mpu nomoinu
JIpyroil HEBeCOMOM HEpacTsHXKUMOW HUTH TMOJBEIIEHa CTajbHas IUIaCTHHA
(cM. dotorpaduro). Peryar, IulacTMHa, HUTh W JAWHAMOMETDP PACHOJOKCHBI
B BEPTHKAJILHOW TUNIOCKOCTH. Maccamu TPaHCIIOPTUPA U HUTEH npeHeOpeys.

N6

. C 19)
AV N

Onpenennte Maccy CTaabHOM TUIACTHHBI, €CTM phryar umeeT maccy S50 r. Cruenaiite
PHUCYHOK; Ha KOTOPOM YKa)KUTE BCE CHIIBL, IEHCTBYIOIIIE Ha PHIUAr U IUIACTHHY.
ObocHylime npUMERUMOCHb 3AKOHO8, UCROTB3YEMBIX 015 peuieHus 3a0auu.

IIposepome, umoobsl Kax)cowvlii omeem Obll 3ANUCAH PAOOM C NPAGUTLHBIM

HOMEpOM 3a0anusi.
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Cucrema olleHHBAHHUSI IK3aMEHALUOHHOM pPadoThl 10 (pu3NKe

3ananus 1-20

IIpaBmibHOE BBIOIHEHHME Kaxaoro u3 3zamanuii 14, 7, 8, 11-13, 16, 19
u 20 omeHuBaeTcs | Oamnom. 3agaHHe CUMTAeTCS BBINOJHEHHBIM BEPHO, €CIH
OTBET 3amucaH B ToW (opMe, KOTOopas yKa3aHa B MHCTPYKIHMU TIO BBIMOJHECHUIO
3aJlaHus, U IOJHOCTBIO COBIIAJIAET C dTaJOHOM OTBeTa. B oTBeTe Ha 3amanue 20
TIOPSIIOK 3aITUCH CHMBOJIOB 3HAUEHUS HE UMEET.

[IpaBunpHOE BBIIOTHEHHE Kaxka0ro U3 3aganuid 6, 10, 15 u 17 onenuBaercs
2 Gannamu. 3alaHUE CYMTACTCS BBIOJHEHHBIM BEPHO, €CIIM OTBET 3aMHCAH B TOW
(dopme, KoTopast ykazaHa B HHCTPYKLHUH IO BBHIITOJHEHUIO 3aJaHHUs, U MOJHOCTHIO
COBIIQIACT C STAJIOHOM OTBETA: KaXJbIii CHMBOJI B OTBETEC CTOHMT Ha CBOEM MeCTe,
JIMIIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBisiercst 1 6amr, ecinu Ha 000H
OJIHOM MO3UIIMU OTBETA 3allMCaH HE TOT CUMBOJ, KOTOPBIH MPEACTABICH B ATAJIOHE
otBeta. Bo Bcex mpyrmx cmydasx BbIcTaBisiercs (. Oamnos. Ecmm xommdaecTBo
CHMBOJIOB B OTBeTe OoJjblie Tpedyemoro, - BeicTaBisieTcs 0 O0asioB BHE
3aBUCHMOCTH OT TOTO, OBUIN JIU yKa3aHbl BCE HEOOXOTUMbIEC CHMBOJIBI.

IIpaBunpHOE BBHIMOTHEHUE KaXAOT0 U3 3amgaHuii-5, 9, 14 u 18 onenuBaercs
2 baiutaMu. B 3THX 3ajaHUSIX TPEATNOJAracTCsi. Ba WM TPU BEPHBIX OTBETA.
3ajaHne CUYMTACTCSl BBIMOJHCHHBIM BEPHO, €CIIM OTBET 3alUCaH B TOW (opme,
KOTOpas yKa3aHa B MHCTPYKUHWH 110 BBINOJHCHUIO 3aJ[aHMsl, Ka)Jbli CHMBOI
MPUCYTCTBYEeT B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHME CHUMBOJBL [lopsmox
3aIIMCH CHMBOJIOB B OTBETE 3HA4YEHHS He MMeeT. BrwicraBisercs 1 Oamr, ecnu
TOJILKO OJIMH W3 CHUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET OSTAJIOHY
(B TOM 4HCIie €CTh OAMH JUIIHUI CUMBOJ HApSAY C OCTAJIBHBIMH BEPHBIMHU) WU
TONBKO OJWH CHMBOJ OTCYTCTBYET; BO BCEX JIPYTHUX CIIydasx BBICTABISETCS
0 GayoB.

Homep IIpaBuiabHbIH Homep IIpaBuabHbIH
3a1aHHs OTBeT 3alaHus 0TBeT
1 -1 11 100
2 16 12 2
3 10 13 4
4 2,25 14 13
5 35 15 12
6 43 16 4
7 4 17 12
8 0,75 18 234
9 35 19 1363
10 33 20 25
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Kpurtepun oneHnBaHus BbINOTHEHUS 32JaHUI ¢ pa3BEPHYTHIM 0TBETOM

Bemonnenne 3amaHmit 21-26 (¢ pa3BEPHYTEIM OTBETOM) OLICHHBACTCS
npenMeTHOM — komuccmedl. Ha  ocHOBe — KpuTepHeB,  TIpeICTaBICHHBIX
B NpHUBENEHHBIX HIKE TabmULAX, 3a BHINOJHEHHE KaKAOTO  3aJaHMs
B 3aBUCHMOCTH OT TNOJHOTHI M TIPAaBIIBHOCTH JAaHHOTO 3K3aMEHYEMBIM OTBETa
BBICTaBIIsIETCS OT 0 10 MAaKCHMABHOTO Oania.

BrmmonHeHne 3amaHuil OICHUBACTCS HAa OCHOBAHUM OITMCAHMS IIOJHOTO
NPaBUIBHOTO OTBETA, 32 KOTOPBIIl BBHICTABIAETCSI MAaKCUMAIIBHBINA 6ami, a HaTHIHe
TeX WIM WHBIX HEJOCTATKOB WM OIIMOOK IPHBOIUT K CHIDKCHHIO OIEGHKH.
B cxeme oIleHMBaHWS YYTeHBl HamOoiee THITMYHBIC OINMOKHM IUIM HEZOUYETHI,
JIOIyCKaeMbIe YYaCTHHUKaMH dK3aMeHa, U OTPEIeIICHO UX BIMSHME Ha OIICHUBAHUE.

Jns kaxnoro 3ananus 21-26 NPUBOIUTCS aBTOPCKHI  CIIOCOO PELICHHMS.
Ipenmaraemsrif croco® (METOX) pEIIeHHS He SBISETCS 00pa3loM pelIeHHs
W ONPENEIIONIMM JUIS MOCTPOCHHUS IIKaJbl OIEHWBAaHHSA PadOT IK3aMEHYECMBIX.
Pemrenne 3x3aMeHyeMOro MOKET UMETh JIOTHKY, OTAMYHYIO OT aBTOPCKOM JIOTHKH
pemreHus (adbTEepHATHBHOE pemieHHe). B 3ToM ciyyae SKCIepT OIEHHBAaeT
BO3MOXKHOCTb PEIICHHs KOHKPETHOH 3aJadl TeM CIIOCOO0O0M, KOTOPBIH BBIOpa
JK3aMeHyeMbli. Ecnu XoJ pelleHusi 3K3aMEHyeMOro JOMyCTHM, TO 3KCHepT
OLICHUBAET MONHOTY W MPABUIBHOCTh ITOTO PEIEHUs] HA OCHOBAHHU TOTO CIHCKA
OCHOBHBIX 3aKOHOB, (OpMyNT WM YIBEpXKIACHUH, KOTOPBIE COOTBETCTBYIOT
BBIOPaHHOMY CHOCOOY peIIeHNSI.

Jns 3amanuii 22-26 B cXeMe OLICHUBAaHHUS HCIIOJIB3YIOTCS €/IMHBIC
TpeOoBaHHA K IOTHOMY NPaBUILHOMY OTBETY.
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OnmuH MONb TeNUs Y4acTBYyeT B IMKIMYeckoM mponecce 1-2-3—4-1, rpadux
KOTOPOTo M300pak€H Ha PUCYHKE B KoopawWHartax p—7, TIe p — JaBJICHHE rasa,
T — abcomotHas Temmeparypa. [locrpoiite rpaduk nukia B KoopauHatax p—V,
r7e p — IaBJleHHe rasa, V' — o0séM rasa. Ommpasch Ha 3aKOHBI MOJEKYJISIPHOU
(GM3UKM W TepMOJWHAMHUKH, CpPaBHHTE MOIYNb PabOTHI rasa B Ipomecce 2-3
Y MOJYJIb paOOThI BHEIIHUX CHII B mponecce 4—1.

DA )
5p0 \4
3po / 3
1
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KpnTepnn OIICHUBAHUSA BbINNOJITHCHHUSA 3aJaHUA

banabl

IIpuBeneHo MONHOE MPaBUIIBHOE PELICHHE, BKIIIOYAIOUIEE MPaBUIILHBINA
oTBeT (B JaHHOM citydae: 7. 3) U MOJHOE BEPHOE OOBsICHEHUE (B IaHHOM
ciyvae: n. [-2) ¢ mpsAMbIM yKa3aHHEM HaOJ0JJaeMbIX SBIICHUI M 3aKOHOB
(B IaHHOM CIIyYae: 3aKOHbl U30NPOYECCOos, 2paguieckoe npedcmagieHue
pabomsvl 8 mepMoOUHAMUKE)

3

Bo3MoskHOe penieHne

1. Ioctpoum rpaduk HUKIa B KOOpAMHATax p—V, rae p — naBieHue rasa, V —
00béM raza. [lepecTponm rpaduk IUKIa B ITHX KOOPAUHATAX.
Ipomecc 1-2 mpm v =const ABIIETCA H30XOPHBIM, IOCKONBKY €ro Trpaduk

MPOXOAUT Yepe3 Hadalo KOOPIWHAT [% = const)‘ B xone mpomecca abcomroTHAs

TeMIlepaTypa 1 JaBJICHHE ra3a YBEIHUIIINCE B 6 pas.
IIpouiecc 2—3 U30TEpMUYECKHIA, IPH V.= const ero rpa)ukoM B KoopauHatax p—V

ssieTcss  runepbona. CormacHo 3akoHy bodima — Mapuotta (pV =const)
YMEHBIIIEHHE IaBleHUs Taza B 2 paza NpuBenéT K yBeluueHHo oObéMa rasa
B 2 pa3za.

IMpomecc 3-4 Tpw v =const SBISETCS H30XOPHBIM, ITOCKOJBKY €ro Trpadpuk

IPOXOJUT 4epe3 Hauajlo KOOpIUHAT (% = constj. B npouecce 3—4 ra3z u30X0pHO
YMEHBIIMI CBOIO a0COMIOTHYIO TEMIEpaTypy M JaBlcHHE B 3 pa3a, a B Ipolecce
4—]'— n300apHO BepHYJICSA B HCXOJHOE COCTOSIHHE COTNAcHO 3aKkoHy I eii-JItoccaka

(%:const), YMEHBIINB aOCONIOTHYIO TEMIIEpaTypy M CBOH 00bEM B 2 pasa

(cM. pHCYHOK).

2. PaboTta raza B TepMOJMHAMHMKE 4YHCICHHO paBHA IUIOIIAAX (GUTYPBI TOJ
rpadukoM B KOOpAWHATAX, TJE p — NaBJICHUE Ta3a, /' — 00b&M rasa.

13 rpaduka BUIHO, YTO MOXYNH pPabOTH rasa B Hporecce 2—3 YHCICHHO PaBeH
IWIOWAH HOA THIEPOONOH 2-3 U A,; >3 p (2V, -V, )=3pyV,, & MOTyIb PabOTHI
BHEWIHHUX cuil B nipoutecce 4—1 4, . = p, (2V, -V )= poV,-

Taxum 06pasoM, |Ay;| > |44, p, |-

3. Omegem: Monynp paboThl raza B mpoiecce 2—3 Oouibliie MOIYJisi pabOThI

JlaH TpaBUIBHBIN OTBET, M IPHBEACHO OOBACHEHHE, HO B PEUICHHU
MMEETCSl OIMH WM HECKOJIBKO U3 CIENYIOLIMX HEAOCTATKOB.

B 00bsicHeHNN HE yKa3aHO WM HE HCIOIB3YETCSl OAHO U3 (PU3UUECKUX
SIBIICHUHM, CBOWCTB, ONpENCIICHUH WIM OJIUH U3 3aKOHOB ((opmydn),
HEOOXOAMMBIX Ui TIOJHOTO BEPHOrQ OOBsicCHEeHUs. (YTBepKicHUE,
JeKalee B OCHOBE OOBSCHEHMs, HE HOIKPEIUICHO COOTBETCTBYIOLIMM
3aKOHOM, CBOHCTBOM, SIBIICHAEM, ONPEICICHIEM U T.I1.)

W (NJIN)
VYkazaHel Bce HEOOXOIUMBIE 'JUIS - OOBSICHEHWS SIBJICHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPIKUTCS OJIMH JIOTHUECKHI HETOYET.

U (1)
B pemenun uMEOTCS JMITHHE 3alyCH, HE BXOMSANIME B pELICHUE
(BO3MOXHO, HEBEpHBIE), KOTOpPbIE HE OTIACICHbI OT PEIICHHS
U HE 3a4EPKHYTHI.

n (MJIn)
B pemieHnn uMeeTcs HETOYHOCTh B YKa3aHHM Ha OJHO M3 (DM3MYECKHX
SIBIICHUH, CBOMCTB, ONpeeNieHUH, 3aKOHOB ((POopMyIT), HEOOXOTUMBIX IS
TIOJTHOT'O BEPHOTO OOBSICHEHUS

© 2026 depepanbHast ciryxk0a 1o Han30py B chepe 00pa3oBaHUs U HAYKH

IIpeacTaBieHO peUICHHE, COOTBETCTBYIOLICE OJHOMY H3 CIIEIYIOIINX
CITy4aeB.

JlaH npaBWIBHBIN OTBET Ha BONPOC 3a/laHMs, ¥ NMPHUBEICHO OOBSICHEHHE,
HO B HEM HE YyKa3aHbl JBa SBJICHUS MWIM (QU3MUECKUX 3aKOHa,
HEOOXOAMMBIX JJIs1 TIOJTHOTO BEPHOTO OOBSICHEHHUS.

NI
VYkazaHbl Bce HEOOXOMUMBIC Ui OOBSICHEHHS SIBICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIIUECS PacCyXACHHUS, HalpaBJICHHBIC
Ha I0JIy4eHHe OTBeTa Ha BONPOC 3aJJaHMsl, HE JI0OBEJIEHbI 10 KOHIIA.

nimn
YkazaHpl Bce HeoOXonumble Uil OOBSICHEHHs SBJICHUS M 3aKOHBI,
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3aKOHOMEPHOCTH, HO MMEIOIIHECs PAaCcCyKICHHMS, IPUBOJANINE K OTBETY,
CoJIepKaT OITUOKH.

nimn
VYkazaHpl He BCe HEOOXOIMMBIE Al OOBSICHEHHS SIBICHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOTCS BEpPHBIE pPAcCy’KACHHUs, HaIlpaBlICHHbIE
Ha pelIeHue 3a1a4u

Bce cmydam pemieHHs, KOTOpbIe HE COOTBETCTBYIOT BEIIICyKa3aHHBIM
KPHUTEPHUSAM BBICTABIICHHUS OLCHOK B 1, 2, 3 bayuma

Maxcumanvroiii 6ain

ITpn urpe B KpOKeT Ha JIyXaiike OXHOPOMHBIA TyOOBBIH L \u
miap Macco m = 454 r 3akatuics B SIMKY C BOJOH ?/%‘
(CcM. pPHCYHOK), TIpM 3TOM IIOJIOBMHA IlIapa OKa3ajach ;/ \\
B Boze. Onpenenure IIOTHOCTh AEPEBA, €CIIU 1Iap JABUT 2\
Ha POBHOE AHO sIMKHM ¢ cuioi F = 1,66 H. Cpenaiite
CXEMaTHYHBIN PUCYHOK C YKa3aHHUEM CHJI, NEeHCTBYIOIUX
Ha Imap.

-

/IE

[]/£
g

Bo3MokHOe penieHne

1. BpiOepeM HMHEpLHATIBHYIO CHUCTEMY OTCUéTa
«Jlyxaiika».

2. Ilo Tperbemy 3axkony Hetotona N = F'

(N — cuna peakium omnopsr).

3. 3anuuiem BTOpoii 3akoH Hprotona

JUIS Iapa B MPOEKIHAX Ha 0Ch Ox:
F,+N-mg=0,

v _pgm

2 2

rae V' — o00béM mapa, p — ITIOTHOCTH IePeBa, ,— INIOTHOCTH BOJIHI.

m=pV, F =pg

IMostyuum F' =mg(1—2%)), OTKya:

__mgp, _ 0.454-10:1000 oo s
2(mg—F)  2(0,454-10~1,66)

Orsert: p =790 kr/m’
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KpnTepnn OICHUBAHUSA BbINNOJITHCHHUSA 3aJJaHUA

banabl

IIpuBeneHo MoaHOE pelIeHue, BKIIOYAIOIee CIeAYIOMNe SJIeMEHTHI:

I) 3amucanbl  TOJIOXKEHWST ~ TEOpUHM M (pU3MUECKHME  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHe KOTOPHIX HEOOXOJWMO Ui pPEeIIeHHs
3aa4i BBIOpaHHBIM CHocoOOM (B [I@aHHOM CIly4yae: mpemull 3aKOH
Hviomona, emopoii 3axon Hviomona 0na wapa, vipasxcenue 0 cuivi
Apxumeda, c6a3b Maccvl mena ¢ RIOMHOCHYBIO);

II) cnenan pUCYHOK ¢ yKka3aHHeM CHJI, IeHCTBYIOIIMX Ha MIap;

IIT) onucaHb! Bce BHOBb BBOJMMBIE B PELIEHUN OyKBEHHbIE 0003HAUECHUS
(u3nUecKuX BEIMYMH (3@ uUCKIOYeHueM 0003HaAYeHUll KOHCAHM,
yrasanuvix 6 eapuarme KUM, 06o3nauenut, ucnonv3yemvix 8 yciosuu
3a0a4u, U CMAHOAPMHBLIX ODO3HAYUEHULl GeIUYUH, UCNONL3YeMbIX NpU
HAnUCauuy Qu3uyecKux 3aKoHos),

IV) mpencraBieHsl HEOOXOIUMBIE MaTeMaTHYeCKue MpPeoOpa3oBaHUs
U pacyérhl (IOJCTAaHOBKA YHCJIOBBIX JaHHBIX B KOHEUHYIO (OpMYITy),
MIPUBOIAINNE K MTPABUIBHOMY YHCJIOBOMY OTBETY (IOMYCKAETCSI pEelIeHNe
«T10 YacTsIM» C MPOMEXYTOUHBIMHU BBIYHCIICHUAMH);

V) mpencTaBieH MpaBUIIBHBIA OTBET € yKAa3aHUEM EJUHUL] M3MEPEHUs
HWCKOMOM BEIMYHHBI

2

IIpaBunpHO 3amuicaHbl Bce HEOOXOAMMBIE  IIOJIOKEHUS  TEOPHH,
(usndeckue 3aKOHBI, 3aKOHOMEPHOCTH, W TIPOBE/ICHBI MpeoOpa3oBaHus,
HallpaBJICHHbIE HAa pEUICHUE 3aJa4¥i, HO MUMEETCS OJUH WM HECKOJBKO
U3 CIEAYIOMNX HEAOCTATKOB.

3anucu, coorBercTBytome. mnynkram Il wmm I, npeacraBieHsl
HE B NOJIHOM 00bEME UM OTCYTCTBYIOT.

n (NJIN)
B pemeHun uMeErOTCs - TUILIHWE 3alMCH, HE BXOJSIIME B pEIICHHE
(BO3MOXHO, HEBEpHbBIE), - KOTOpble HE OTIENECHbl OT pEUICHHS
U He 3a4EPKHYTHI.

n (UJIN)
B HEoOXOAMMBIX MaTeMaTHYECKUX MPeoOPa3OBAHUAX WM BBIYMCICHHIX
JIOMYIIEHBl OIIMOKH, U (WJIKM) B MaTEMaTHYECKUX MpeoOpa3oBaHHIX/
BBIYUCITICHUSX TPOIYIIEHBI JJOTHIECKH Ba)KHBIE [IIATH.

n (UJIn)
OTcyTCcTBYeT NMyHKT V, WIM B HEM JOMyIleHa OmMMOKa (B TOM YHUCIE
B 3aIMCH €JUHUI] U3MEPEHHsI BENUIHUHBI)

Bce cnydam perieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEPHSIM BBICTaBJICHHUS OLICHOK B | min 2 Gasia

Maxcumanvrwiii 6ain
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B wujpeansHOM  KkoyieOaTeIbHOM — KOHTYpe  (CM. pUCYHOK)
HaIpsDKEHHE MEXIy OOK/IaJKkaMH KOHJEHCATOpa MEHSETCS II0
3akony U, =10- sin(lO 000f+ 7). MaKkcuManbHOE 3HAYCHHE I ¢

CHJIBI TOKa B KoHType [ =0,1 A. Onpenennte HHAYKTHBHOCTh

KaTyILIKH.

[JemoncTpannonHsli Bapuant EI'D 2026 . OU3UKA, 11 kmace. 26/42

Bo3moskHOE pelienue

1. MakcuManpHO€ 3HAauYe€HHE HANpPSHKCHUS Ha KOHJICHCATOpE M IMKIIMYecKas
gacrota Komebammit U_ =10B m ©=10000c”" coorBercTBeHHO. Il0 3aKoHY

max

COXpaHCHUSA SHCPIHUU NTOJTYUNM:

CU* LI*
—Zm“* =—£“°‘* , (D

rae C — dIeKTpOEMKOCTh KOHIEHCATopa, L — MHAYKTUBHOCTh KaTymIKH, [ . —

MaKCHUMaJbHOE 3HaU€HUE CHIIBI TOKA.
2. ITo popmyne ToMcoHA HUKIMYECKAS YaCTOTA
1

-— 2
NLC
Oo6benuauB hopmynsl (1) u (2), momydnm:
JAL S T
ol 10000-0,1

max

Ortser: L=10MH

IIpaBunpHO 3ammcaHbl BCe HEOOXOAWUMBIE TIONOXKEHHS TEOPHH, 1
(u3udIeckue 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBEICHBI MPeoOpa3oBaHUs,
HalpaBJCHHbIE HA PELICHUE 3a/JauM, HO MMEETCS OIUH MM HECKOJIBKO
U3 CIEeIYIONUNX HEIOCTATKOB.

3amucH, COOTBETCTBYIOIME IyHKTY II, mpencraBieHbl HE B IOJIHOM
00BbEME UM OTCYTCTBYIOT.

" (M)
B pemenuu wumeroTcs JMIIHME 3alMCU, HE BXOIAIIUE B PELICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTHENCHbl OT PELICHUS
U He 3a4EPKHYTHI.

" (MJIN)
B HeoOX0OMMBIX MaTeMaTHYeCKHX IPe0Opa3OBAHMAX WM BEIYHCICHHIX
JONTyIICHBl OIIMOKM, U (WJIM) B MaTEMaTHYECKHX MPEoOpasOBaHUSXK/
BBIYHCIICHUSX MPOITYILEHBI JOTHYECKU BaXKHBIE IIATrH.

" (UJI)
OtcyrcTByeT myHKT 1V, mim B HEM nomymieHa “omubKka (B TOM YHCIE
B 3alUCH €JMHUL U3MEPEHUS BENUYUHbI)

Bce ciydam permieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPUSIM BBICTaBJICHUS OLIEHOK B 1 min 2 Oana

Maxcumanvnwiii 6ain 2

KpnTeplm OIICHUBAHUSA BBINOJHCHUSA 3aJaHUA bajaabl

IIpuBeneHo noaHOE pelIeHre, BKIIOYAIOIIEe CIEAYIONINE HIEMEHTHI: 2
I) 3amucansl  TIONOKEHHMSA TeopuM M (U3MUECKHE  3aKOHEL,
3aKOHOMEPHOCTH, HPUMCHEHHE KOTOPBIX HEOOXOIMMO Ui PELICHHS
3a7a4d BBIOPAHHBIM CIOCOOOM (B JaHHOM CIIy4yae: 3aKOH COXPAHEeHUs
anepeuu, popmyna Tomcona);

1) orivicaHbl Bce BHOBb BBOJMIMBIC B PEIICHUU OYKBEHHBIC 00O3HAUCHUS
(U3MYECKUX . BENWYMH (32 UCKTIOYeHUeM O0003HAYeHUull KOHCMAHM,
yKazauuvix 6 eapuanme KUM, 0603nauenuil, ucnonv3yemvix 6 yciosuu
3a0ayu, - U CMAHOAPMHBIX O00O3HAYEHULl BeUYUH, UCNONb3YEeMbIX HpU
HANUCAHUY PU3UYECKUX 3AKOHOB);

III) mpexacTaBieHsl  HEOOXOAMMBIE MaTeMaTHUecKue IpeoOpa3oBaHuUs
1 pacu€rel (MOJICTAHOBKA YHCIOBBIX JaHHBIX B KOHEYHYIO (HOpMYIY),
MPUBOJIAIIIE K MPABHIEHOMY YHCIOBOMY OTBETY (IOIyCKAeTCs pElICHHe
«T10 YaCTsIM» C IPOMEKYTOUHBIMHU BBIYHUCIICHUSIMH );

IV) npencrapneH npaBWIBHBIA OTBET C YKa3aHHEM €IMHUI] U3MEPCHUS
HMCKOMOH BEJIMYMHBI
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B Oyreuike o0bEMOM 111 HaXoAWTCS TEIWd NMPU HOPMAIBHOM atMochepHoOM
napieHn. [OPIBIIIKO OYTHUIKH IUIOMIAABI0 2 CM® 3aTKHYTO KOPOTKOM MpPOOKOif,
umetomeir maccy 20r. Korma OyTBUIKY MOCTaBIUIM Ha CTOJI BEPTHKANBHO
TOPJIBIIIKOM BBEpPX, OKA3aJIOCh, YTO €CIIM COOOIINTH TEIHI0 B OYTHUIKE KOJIMYECTBO
TemoTel He MeHee 9 JIK, TO OH BBITAJKMBaeT NpoOKy W3 ropuiblimka. Kakyio
MUHHAMAIIBHYIO TIOCTOSTHHYIO CHJTY HY>KHO MPHJIOKUTH K POOKE, YTOOBI BBITAIIUTH
e€ M3 TOpIBIIKA OYyTBUIKH, HE Harpepas, €ClIHM OYyTBUIKA JIC)KUT TOPH30HTAIBHO?
Monyap CHIBl TpPEHHS, JCHCTBYIOIEH Ha HPOOKY, CYHTaTh B O0OMX CIydasx
OJIMHAKOBBIM.

[JemoncTpannonHsli Bapuant EI'D 2026 . OU3UKA, 11 knacc.
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KpnTepnn OICHUBAHUSA BbINNOJITHCHHUSA 3aJJaHUA

banabl

Bo3mozxkHoe pelicHue

1. Korma OyThUIKa pacmoyiokeHa TOPU30HTAIBHO
(cM.  puc. a), HaBICHWE CHApYXH W BHYTPH
OZIMHAKOBO M PaBHO arMocdepHOMy p,. Iloatomy
IIpU BBITACKUBAHUU MPOOKY IIPUKIIaIbIBaeMas U3BHE
MUHUMaJIbHas CHJIa COIVIACHO BTOPOMY 3aKOHY
HeioToHa ypaBHOBEIIMBAET CUITy TPEHUS: F = Foe o

2.Korma OyThUIKa pacrojioKeHa BEPTUKAJIBHO,
a renuro B OyThUIKE COOOIMIEHO MHHUMAIBHOE
KoJIM4ecTBO TemnoTel O =9 J[x, B MOMEHT BbLIETA
CyMMa BceX CWI, JeiCTByIOLMX Ha - HIpoOKy,
COIJIaCHO BTOpOMY 3akoHy HbioTOHa paBHa ‘HYIIO
U TO3TOMYy HMEEeT MECTO  PaBeHCTBO  CHII:
poS + F, +mg = pS, Te p — 1aBICHHE Telis BHYTPH
F puc. 6

BBIT

narn

OyTBUIKH, pS=r

JIaBIIL?,
(cMm. puc. 6).
3. HarpeBanue reius OpoHCXOANUT M30X0pHO. [IoaTOMYy coriacHo nepBoMy 3aKOHY
TEPMOJUHAMHUKN KOJIMYECTBO TEIUIOTHI (), COOOIIEHHOE Tenuio, WAET Ha
yBeIUUCHHE BHYTPSHHEH SHEPTUU Telusl ITepel BBUIETOM PoOKu AU :

0=AU = A(%VRT) = A(%pV) =%V(p = Do)

pS=

Fr,,+mg.

4. U3 n.2 umeeM p—p, = 5

W (F, +mg)
28
6. CJ'IeZ[OBaTeJ'ILHO, W3 BBIPpAXKCHUA I COO6H.IéHHOFO KOJIM4YECTBA TCIIOTHI MOXKEM

5. Burore Q=

28 )
nony4uts F, = yQ —mg, OTKyZa, C y4éTOM IIyHKTa 1,
208 2.9.2.107*
F=F_= —mg =
LI 3.107

—-0,02-10=1H.
Otser: F=1H

IIpuBeaeHO HOJIHOE PEIICHNE, BKITIOYAIOIIEe CICYIOIINE SIEMEHTHI:

I) 3amucanbl  TOJIOXKEHWST ~ TEOpUHM M (pU3MUECKHME  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHe KOTOPHIX HEOOXOJWMO Ui pPEeIIeHHs
3a/la4i  BBIOpaHHBIM CHOCOOOM (B JIaHHOM CiIyd4ae: nepevlil 3aKOH
mepmMoOUHamMuKy, ¢opmyia Ol GHYMPEHHel JHepeuu UdearbHo20
00HOAMOMHO20 2a3a, émopou 3axkon Hviomona, ¢opmyna ona ceasu
MOOYTIsL Cuntbl 0asenus ¢ 0agleHueM 2asa);

II) oncaHbl Bce BHOBH BBOJMMBIC B peLICHHH OYKBEHHBIC 0003HAYCHUS
(busHyecKUX BENUYUH (30 UCKIIOUeHUeM O0O03HAYeHUll KOHCMAaHm,
yrasanuvix 6 eapuarme KUM, 06o3nauenutl, ucnonv3yemvix 8 yciosuu
3a0auy, U CMAHOAPMHLIX ODO3HAUEHUL GEIUYUH, UCNONb3VEMbIX. Npu
HanuCauuy QuzuyecKux 3aKoHos),

III) mpeacraBneHsl HEOOXOAMMBIE MaTeMaTHYECKHE MPeoOpa30oBaHUs
U pacyérhl (MOJCTAHOBKA YHCJIOBBIX JaHHBIX B KOHEUYHYIO (GOpPMYIy),
MPUBOAINHNE K MTPABUIBHOMY YHCJIOBOMY OTBETY (IOMYCKAETCsI pEeIICHNE
«II0 YaCTSAMY» C IIPOMEKYTOYHBIMHU BBIYHCIICHUSIMA);

IV) mpeacTaBieH ImpaBHIBHBEINA OTBET C YKa3aHHEM EIWHHI[ HM3MEPCHUS
HMCKOMOM BEIMYHHBI

3

HpaBI/IJILHO 3aIMCaHbl  BCC H606XOI[I/IMI>IG TIOJIOKEHUA  TEOpUH,
(bl/ISI/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH, W IPOBCACHBI HCO6XO}II/IMHC
l'[peO6p3.30BaHI/I$[, HO HUMECTCA OJAWH HWJIM HECKOJIBKO H3 CJIICAYIONIUX
HEAOCTATKOB.

3amucH, COOTBETCTBYIOIIME MYHKTY I, mpeacTaBieHbl HE B IOJHOM
00BEME UM OTCYTCTBYIOT.

n (MJIN)
B peumieHnM WMEIOTCS . JIMIIHUE 3allCH, HE BXOAANIME B PEUICHUE
(BO3MOXHO, HEBEpHbBIE), KOTOpble HE OTACJICHBl OT pEICHHs
Y He 3a4EPKHYTHI.

n (MJIn)
B HE0OXOAUMBIX MAaTEMATHYECKUX MPEOOPA30BAHUIX WA BBIYUCICHHSIX
JIOTYIIEHbl OIIMOKH, ¥ (MJIM) B MaTeMaTH4YeCKUX MpeoOpa3oBaHUsIX/
BBIUMCIICHUSIX TIPOITYIIEHBI JTJOTHIeCKH Ba)KHBIE [IIATrH.

U (UJIN)
OtcytcrByer myHkT IV, wiu B HEM nomymieHa ommOka (B TOM YHCIE
B 3aIMCH €JUHUI] U3MEPEHHsI BENUIHUHBI)

© 2026 depepanbHast ciryxk0a 1o Han30py B chepe 00pa3oBaHUs U HAYKH

[IpencraBieHsl 3alMCH, COOTBETCTBYIOLIME OAHOMY H3 CIIEHYIOLINX
CITy4aeB.

IIpencTaBneHsB! TONBKO TMONOXKCHUS ¥ (POPMYJNBI, BBIPAXKAIOIIHE
(m3uyecKkre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAWMO JUIS PEIICHUS
JaHHOW  3amaun, ©O0e3  Kakux-nmubo  mpeobpasoBaHMi C  HX
HCIIOJIb30BaHUEM, HAITPABJICHHBIX Ha PEIICHUE 3aJa4H.
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NI
B pemenun orcyrctByer OJHA u3 ucxogHbix GopmMyi, HEoOXoauMasi
JUIS pelIeHus TaHHOW 3amaun (WIH YTBEpXKICHHUE, JIeKallee B OCHOBE
pelleHHs), HO TNPHCYTCTBYIOT JIOTHYECKH BepHBIE MpeoOpa3oBaHMs
¢ uMeromuMucs (GopMyIaMH, HalpaBICHHBIC Ha PEIICHUE 3a1auu.

nim
B OJTHOM 3 mcxomHsIx (dopMyI, HEOOXOIMMBIX JJISI PEIICHUS TaHHON
3afa4u (MK B YTBEP KICHHUH, JI€XKallleM B OCHOBE PEIleHus ), JOMyIleHa
ommnOKa, HO TPHUCYTCTBYIOT JIOTMYECKH BepHBIE IpeoOpa3oBaHUS
¢ uMeromuMucs GopMyIaMu, HapaBJICHHBIC HA PEIICHUE 3a/1a9l

[JemoncTpannonHsli Bapuant EI'D 2026 . OU3UKA, 11 kmace. 30/42

Bce ciyuan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM 0
KPHUTEPHSM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvhoii 6an 3

KBagpar co cropoHoii a=20cM pacroyiokeH
B IIJIOCKOCTH TJIABHOM ONTHYECKOM OCHU TOHKOH > N
coOmparomel JIMH3bI ¢ ONTHYeCKO cmioil D =2 anTp r
TaK, 4YTO JIBE€ €ro CTOPOHbBI IapauieibHBI IIOCKOCTH
JUH3HL (CM. PUCYHOK). PaccTostHUE OT nanpHEH CTOPOHEI
KBaJpaTa JI0 IIOCKOCTH JUH3HI d) = 90 cM. Ornipenennte d
wIomans u300pakeHus KBaapara B JuH3e, ChenaiTe

PUCYHOK, Ha KOTOPOM IIOCTPOWTE M300paskeHUE KBajpaTa B JIMH3E, yKa3aB XO[I
BCEX HEOOXOAUMBIX IJISI IOCTPOCHUS JTyUeH.

ITo dopmMysie TOHKOW JIMH3BI OINpPENEIMM PACCTOSHUS OT JIMH3BI JJO OCHOBAaHUU

Tpaneuuu: l:L+LHL:L+L.BnT0refle—dl:M:IIZ,S CM 1
d fi F dy f, d-F 90-50
o Fda 5070 o
d,-F 70-50

Beicora tpamenuu £ = f, — f; =175-112,5=62,5 cm.
Hcnone3yst hopMyily yBeNMUCHUs JIMH3BI IS JABYX CTOPOH KBajJpara, IOIyYHM
AD _AD, E:BI_CI CrenoBarensHo, A,D, = fi-4D _112,5-20
d dy [ dy 90
f,-BC 175-20
d, 70
[Tnomanp n300pakeHus (Tpanenun) onpeaenseTcs GopMyIon
AD, +B,C 25+50
§=- 12 Eloh= 5 62.5~2344 om’.
Otser: S ~2344 oM

=25 cMm

u BC = 50 cM

KpuTepnn OLICHUBAHHUSA BbINOJHCHUSA 3a1aHUA bajuabl

Bo3mozxkHoe peuienue

O603HaunM BepunHbI kBaapara ABCD, Torna AB = AD = a.

Jlnis mocTpoeHHsT M300pakeHHs KBaapara MPOBEAEM MOOOYHBIC ONTHYCCKHUE OCH
AO u BO, a Taxxe Jiyuy AB, mapasienbHbli TJIaBHOH ONTHYECKOH OCH, KOTOPBIH,
MIPETOMHUBIINCE, NPOUAET 4yepe3 (OKyC JHH3BL. B CHIly CHMMETpWH Tpeamera
OTHOCHUTETIHHO TJABHOW ONTHYECKOW OCH €ro H300paXKeHHe TaKkke OyaeT
CUMMETPUYHBIM. B pe3ynbraTe MOCTPOCHUN MONYy4YUM H300paKEHUE KBaapara
ABCD B Buze pasuo6enpenHoit tpanenuu 4;8,C D, (cM. pUCYHOK).

a
> N V C
A B r

a’t \

v F 0
bl |C %
A fi A —
< > B
4 Y 5 !
. 1 1
CormacHo GpopMyIie ONITHIECKOM CHIBI JIHH3BI [ :B :E =0,5mM=50cm.

PaccrosiHue ot nuH3bI 10 KBajipaTa paBHO d, =d; —a =90 — 20 =70 cm.

IIpuBeneHo noyiHOE peleHre, BKI0YaroIiee CIeAYIONINE JIEMEHTHI: 3
I) 3amicanbl  MONOXKEHUST ~ TEOpPHH - W  (U3UUSCKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHCHUE KOTOPBIX HEOOXOIMMO IS PELICHHS
3a/la4d BBIOPAHHBIM CIIOCOOOM (B JTAHHOM Cllydae: (hopmynia moHKOU
JIUH3bL 0151 08YX Cyuaes, OPMYNA YeenudeHust TUH3bl 015l 08YX CIOPOH
Keaopama, popmyna OnmMu4ecKoll CUIbL AUH3bL);

II) cnenan npaBUIBbHBIA PUCYHOK, HA KOTOPOM IIOCTPOEHO H300paXKeHue
(urypsl ¢ yKazaHHeM X0/a JTy4eH B JHH3E;

IIT) onmcaHbl BCe BHOBB BBOJMMEIC B PEIICHUN OYKBEHHBIE 0003HAYCHUS
(GU3HYECKUX BENUYMH (3¢ UCKIIOUeHUeM 0003HAYeHUll KOHCMAHM,
yKazaunvix 6 apuanme KUM, 0603nauenull, ucnonv3yemvix 8 YCio6uu
3a0auy, U CMAHOAPMHLIX 0DO3HAYEHUll BeIUYUH, UCHONb3YEMbIX NpU
HANUCAHUY PUIUYECKUX 3AKOHOB);

IV) mpoBeneHbl  HEOOXOAMMBIE  MaTeMaTHUECKHE MNpeoOpa3oBaHUs
1 pacy€Thl (MOJCTAHOBKA YHUCIOBBIX IAHHBIX B KOHEUHYIO (HOpMYIY),
MPUBOJAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (IIOITyCKAeTCsI pelIeHNE
«TI0 YacTsIM» C MPOMEKYTOYHBIMU BHIYHCIICHHUSIMHU );

V) mpencrasieH MpaBUILHBIA OTBET € YKa3aHHEM EIMHUL] U3MEpPEHHUs
HMCKOMOU BEJIMYHUHBI

© 2026 depepanbHast ciryxk0a 1o Han30py B chepe 00pa3oBaHUs U HAYKH

IIpaBunbHO 3ammMcaHbl  Bce  HEOOXOAUMBIE TIOJNOKEHHS  TEOPHH, 2
(u3nuecKkue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEAEHBI HEOOXOANMBIE
npeoOpa3oBaHusl, HO HMMEETCS OJWH WM HECKOIBKO U3 CIEIYFOIINX
HEJIOCTaTKOB.

3amucu, cootBercTByronme mnyHkram 1w III, npencraBneHs
HE B IOJHOM 00BbEME MIIH OTCYTCTBYIOT.
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" (W)
B pemieHun wuMeroTcs JIMIIHME 3alUCH, HE BXOJALIME B pELICHHUE
(BO3MOXXKHO, HEBEpHBIE), KOTOpbIE HE OTHEICHBl OT pPEeICHUs
U HE 3a4€PKHYTBI.

" (M)
B HeoOX0auMBIX MaTeMaTHYECKUX MPE0OPa30BAHUSIX HIIM BBIYUCICHUSIX
JIOTTYIICHBI ONIMOKHW, ¥ (MJIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUsX/
BBIUMCIICHUSX NIPOITYIIEHBI JIOTUYECKH BayKHBIE IIary.

n (M)
OTtcyTcTBYeT HMyHKT V, WiIH B HEM JOMylIeHa ommOKa (B TOM YHCIE
B 3aIIMCH €JIMHUI] U3MEPEHHSI BEJTMYUHBI)

IIpencraBneHsl 3amucy, COOTBETCTBYIOLIME OAHOMY H3 CIEAYHOILHUX
CITy4aeB.
IIpencTaBneHsl TONBKO MONOXKEHUS M (QOPMYINBI, BBIPAKAIOLIME
(usnyecKkue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO IJISI PEHICHHS
MaHHOM  3amaum, ©Oe3  Kakmx-mbo  mpeoOpasoBaHMil ¢ WX
UCIIOJIb30BAHUEM, HAIIPABJICHHBIX Ha PELICHUE 3a1aul.

NI
B pemenun orcyrctByer OJJHA 13 ncxomHsIX (opMyll, HEOOXoauMast
JUI peLIeHUs JaHHOM 3ajlauu (WIM yTBEpKAEHHE, JIEXKallee B OCHOBE
pelleHns), HO NPHCYTCTBYIOT JIOTUUECKH BEpHBbIE MpeoOpa3oBaHMs
¢ umeromumMucs GopMyIaMu, HaPaBICHHBIC Ha PEIICHUE 3a1a9N.

W
B OJIHOM u3 ncxomubix (hopmMyI; HEOOXOIUMBIX IS PEIICHNS JaHHOM
3afa4u (MU B yTBEPKJCHUHM, JeXKalleM B OCHOBE PEIICHHMs), JOMyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE NpeoOpa3oBaHUs
¢ uMeromumMucs GopMyIaMi; HallpaBJICHHBIC Ha PEIICHNE 3a1auH.

Wi
ChenaH TONBKO. NPAaBUIBHBIH PHUCYHOK, HA KOTOPOM HOCTPOEHO
n300paxeHne GUTypsL C YKa3aHHEM XOJ1a JTydel B JIHH3e

Bce ciyuau. pelieHusi, KOTOpbIE HE COOTBETCTBYIOT BBILICYKA3aHHBIM
KPHUTEPHSAM BEICTABIEHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvrulii 6an
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CHapsim B monére pas3opBajics Ha [Ba PAaBHBIX OCKOJKA, OAWH M3 KOTOPBIX
HPOJOJDKAN JIETETh O HAIIPABJICHUIO JBWKCHUS CHapsAa, a Jpyroil Imoiereln
B TPOTUBOIOJIOXKHYIO CTOPOHY. B MOMEHT pa3pbiBa CyMMapHas KHHETHYECKast
SHEpPrusi OCKOJKOB BO3pocia 3a cuéT 3Hepruu B3pbiBa Ha BenuuuHy 0,5 M/Ix.
Monyiae CKOPOCTH OCKOJIKa, JIETSMIEr0 IO HaNpaBICHHWIO IBIKEHHS CHAps/a,
paBeH 900 m/c, a MOIYJIb CKOPOCTH BTOpPOro ockoika paBeH 100 m/c. Haiigure
Mmaccy cHapsaa. ConpoTHBIEHHEM BO3QyXa M Maccoil MOPOXOBOTO 3apsina
npeHedpeys.

Obocnyiime npumenuUMOCmb 3aKOHO08, UCHOTILIYEMBIX 0J18 PeUleHUs 3a0ayu.

Bo3moskHOE penienue

O0ocHoBaHue

1. 3amauy pemuM B cUCTEME OTCUETA, CBA3aHHOM € IOBEPXHOCTBIO 3eMJIH, KOTOPYIO
OyneM cUnTaTh HHEPIUATBEHOM.

2. BymeM cuuwrath Bce TeTa MaTepHANBHBIMH TOYKaMH. TpeHnmeM cHapsjaa
1 OCKOJIKOB O BO3JYX IPEHEOPEHKEM.

3. ITockonbKy Bpemsi pa3pbiBa CHapsija Majod, HMIYJIbCOM BHEIIHUX CHI (CHII
TSDKECTH) MOXHO TIpeHeOpedub, a3HauuT, JUIT pemIeHWs 3aJadd  MOXXHO
BOCIIOJIb30BAThHCS 32AKOHOM COXPaHEHHs UMITYJIbCa.

4. ITockonbky pa®OTON CHIIBI TPEHHS Mbl IPEHEOPEKEM (COTIPOTHUBICHHEM MOKHO
npeHeOpeys), TO B 3aKOHE COXPAHEHUS ITOIHON 3HEpTun OyAeM YYHTHIBATh TOJIBKO
SHEPTHIO B3PHIBA M MEXaHWIECKYIO SHEPTHIO.

Pemenne

1. 3anumem 3aKOH COXPaHEHUs

UMIyJbCa B TPOEKIMsIX Ha, ock Ox, my
COHAIpaBIICHHYIO co CKOPOCTBIO

CHapsiia [0 paspeiBa B . HEKOTOPOW /w i
TOYKE TPACKTOPHH, ¥ 3aKOH COXPaHCHHS o

SHEpIUH: = ey

2m- vy =mo; —mo,;, (1) y -
2 2 2
v
2m~UTO+AE:%+%, )

rae 2m — Macca cHapsjia J0 B3pbIBa; U, — MOIyJb CKOPOCTH CHApAAa [0 B3PhIBA;
U, — MOZlyJib CKOPOCTH OCKOJIKA, JIETAIIEr0 110 HAMPABIEHUIO ABIKEHUs CHAPSA;

v,

HAaIPaBIICHUIO JBIKECHHS CHapAMa.
2. BeipasuM v, u3 ypasHeHus (1) v moacraBuM B ypaBHeHue (2):

— MOAYJIb CKOPOCTH OCKOJIKa, JICTAIICTO B CTOPOHY, IPOTHUBOIIOJIOXHYIO

v _b Y
0o 2 ’
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2AE
20,7 +—=v +v,’,
m

20E 5, 2 -vy)

=u +u, ————,
m 4
2(u,+v,)°  2AE
4 m
6
Homyunm: 2m = 8AE _ 8:0,5-10 =4xr

(L, +0,)*  (900+100)>
OTBeT: Macca cHapsiia paBHa 4 Kr
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[IpaBunbHO 3ammcaHbBl Bce HEOOXOAWMBIC TIOJNIOKEHHS TCOPHH, 2
(u3uyecKkre 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEICHBI HEOOXOIMMBIC
npeoOpa3oBaHKsa, HO UMEETCS OJMH WIIM HECKONBKO M3 CIELYIOIIHX
HEZIOCTATKOB.

3anmcH, COOTBETCTBYIOIIME ITyHKTY I, mpencraBieHBl HE B TOIHOM
00BEME HIIH OTCYTCTBYIOT.

" (UJn)
B pemennn HMEIOTCS IMINHME 3allMCH, HE BXOJAIINE B pEIICHHE
(BO3MOXXHO, HEBEpHEIE), KOTOpHIC HE OTIENCHBI OT pEIICHHS H He
3a4E€PKHYTHI.

n (UJIn)
B HEoO0X0IMMBIX MaTeMaTHYECKUX NPe0oOpa30BaHUAX WM BEIYHCIICHUSAX
JIOTYIICHBI OIMIMOKH, ¥ (WJIM) B MaTeMaTHYeCKUX MPeoOpa3oBaHUIX/
BBIYHMCIICHUSX TPOIMYIIEHBI JOTHYEeCKH BayKHBIE [IAarH.

nu (UJIn)
OtcyrcrByeT myHKT IV, mimm B HEM pmomymieHa ommoOKa (B TOM UHCIIE
B 3aMCU €IUHUI] U3MEPEHUsI BETUYHHBI)

Kputepuu onleHUBaHUSA BBINOJTHEHHS 3a1aHUS | Basibl
Kpumepui 1
BepHo  oOocHOBaHa  BO3MOXXHOCTH  HCIIONB30BaHUS  3aKOHOB 1
(3akoHOMeEpHOCTEH). B maHHOM citydae: gul6op uHepyuanrbHou Cucmemvl
omcuéma, C6A3aHHOU C NOBEPXHOCMbIO 3eMmau; 6ce mena CHUUMAIOMCs
MamepuanoHblMu — MOYKAMU;  YCIO8US  NPUMEHUMOCMU . 3AKOHOG
COXPaHEeHUs. UMNYIbCA U IHep2uU
B 000cHOBaHNM OTCYTCTBYET OJMH MM HECKOJBKO U3 SJIEMEHTOB. 0
nim
B obocHOBaHMM foMyIIeHa OMINOKa.
nim
O00CHOBaHUE OTCYTCTBYET
Kpumepuii 2
ITpuBeneHo MOJTHOE pelIeHNE, BKITIOYAIONIEe CISAYIONIHE SITeMEHTHL: 3

) 3amucanbl  mONOXKEHWSI ~ TEOpUHM H  (pU3MUECKHME  3AKOHBI,
3aKOHOMEPHOCTH, HPUMCHEHHE KOTOPHIX HEOOXOAWMO Ui PEeIICHHS
3aJaud BBIOpaHHBIM CIIOCOOOM (B JAHHOM CIIydyae: 3aKOMbl COXPAHEHUS
9HepeUulU U UMNYIbCA);

IT) ommcaHb! Bce BHOBH BBOAMMBIC B pEUICHHH OyKBEHHBIC 0003HAUCHUS
GU3HYECKUX BENWYHMH (3a UCKIIOUeHUeM O00O3HAYeHUll KOHCMAHM,
yKasanuvlx 6 éapuanme KHUM, obo3nauenuil @eiuduH, UCHOIb3YEMbIX
6 ycnoguu - 3a0auu, U  CMAHOAPMHLIX — 00O3HAYEHUN  BENUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

III) mpoBeeHbl  HEOOXOMMMBIE  MaTeMaTHYeCKHe IpeoOpa3oBaHUs
U pacuéthl (MMOJICTAHOBKA YHCIIOBBIX JIAHHBIX B KOHEUYHYIO (hopmyiy),
MPUBOJIAIINE K IPABMIIEHOMY YHCIOBOMY OTBETY (JIOITyCKAeTCsI PelIeHUE
«T10 YacTsAM» C IPOMEXYTOUHBIMU BBIYHCIICHUSMHU );

IV) npencraBiieH npaBUIIBHBIN OTBET C YKa3aHUEM CIWHUI] M3MEPEHHS
HMCKOMOH BEJIMYNHBI

HpeI[CTaBJICHBI 3alnuCHh, COOTBETCTBYHOIINEC OAHOMY W3 CICAYIONINX 1
CJIy4acB.

IIpencraBineHsl  TOMBKO TIONOXKEHHS - M . (POPMYIIBI, BBIpAKAIOIINE
(usndecKkue 3aKOHbBI, MPUMEHEHNUE KOTOPBIX HEOOXOJIUMO JUIS PEIICHUS
JNAHHOW  3ajmaud, 0e3  KaKux-JIM0O  IpeoOpa3oBaHWii ¢  HX
HCIIOJIb30BAHUEM, HAMTPABICHHBIX HA PEIICHUC 3a/1a49H.

W
B pemenun orcyrcrByer. OJHA u3 uMcxomHbix Gopmyi, HeoOXoaumas
JUISL PELICHUs IAaHHOM 3aiauyn (WIM YTBEPXKICHHUE, JIeXKAllee B OCHOBE
pelmenns), HO TMPHCYTCTBYIOT. JIOTWYECKH BEpHBIE MNpeoOpa3oBaHUs
C UMEIOIUMHUCS (HOPMYJIaMH, HAIIPABJICHHbBIC HA PEIICHUE 3a]1a49H.

500051
B OI[HOf/T U3 MCXOAHBIX (hOPMYJI, HEOOXOIUMBIX Ul PEIeHUs] TaHHOM
3a1aud (WU B YTBEPXKIICHHH, JIEKALIEM B OCHOBE PEIICHUsI), JOMyIIeHa
omunOKa, HO TMPUCYTCTBYIOT JIOTHYECKH BEpHbIE MPeoOpa3OBaHUs
¢ uMermuMucs GopMyJIaMi, HAPABJICHHbBIC Ha PEIICHUE 33/1a41

Bce cnydam penieHus, KOTOpbie HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oama

Maxcumanvrviil 6aun 4
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N

Ha ropu30HTaIbHOM HEMOJIBH)XHOM CTOJIE
JISKAT mocka Maccor M = 0,8 kr. Ha mocke
HAXOAMTCS MAaJICHbKUH OpycOK Maccou
m=200r. bpycokx u pmocka CBsI3aHBI
HEBECOMOIt HEPACTSHKIUMOM HUTBIO,
NEPEeKUHYTOH uepe3 HEeBECOMBIH OJIOK, KOTOPBIM 3akpeIuléH Ha cTeHe (OTpe3KH
HUTH, HE JIeKalue Ha OJIOKe, TOpU30HTaNbHBI). Koah(GUIMEHT TpeHUs Mexay
Opyckom u nockoi p; =0,5, Mexay croioM u Jockoil L, =0,3. Jlocky TAHYT

| =
F
M —

BIPaBO TOPU3OHTAIBHON cuioif /. Uemy paBeH MOmynmb Cuibl I, eclii MOZYNb
YCKOpeHHsI Opycka OTHOCHTENbHO croma a =1 m/c*? Tpemmem B ocu Ooka
npeHeOpeub. CrenaiiTe pUCYHOK € yKa3zaHMEM CHJ, JCHCTBYIOLIMX Ha Tela.
Obocnyiime npumenumMocny 3aKOH08, UCHONL3YEMbIX OJIA PEUIeHUA 3a0a4.
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DOU3UKA, 11 kmacc. 36/42

Bo3moxkHoe pelieHue

O6ocnoBanne
1. 3agauy Oymem pemiaTh B WHEPUUATBHOH CHCTEME OTCYETa, CBS3aHHOM
C MMOBEPXHOCTHIO CTOJA.
2. Tema IBWXYTCS IOCTYNATEIBHO, MOATOMY OyJeM HX OIUCHIBATH MOJEIBIO
MaTepHanbHON Toukd. ClemoBaTeIbHO, MOXHO HCHONB30BaTh BTOPOH 3aKOH
HsrroToHa, copMynmupOBaHHEIN I MaTepHANbHBIX ToueK. CHIIBI, IEHCTBYIONIHE
Ha TeJa, TOCTOSHHBI, TOATOMY JBIKCHHE OpYCKa M JOCKH PaBHOYCKOPEHHO.
3. Tak KaK HUTh HEPACTSHKUMA, YCKOPEHUs! OpycKa M JOCKH OTHOCHTENIBHO CTONA
PaBHBI IT0 MOYJIIO U IPOTUBOIIOJIOKHEI 10 HAIIPABICHHUIO:

|a|=|a,|=a, @ =-a,. (1)
4. Tax xak OJIOK M HATH HEBECOMBI U TPEHHEM B OCH OJIOKa MOXKHO NpeHeOpeyb,
TO CHIIBI HATSDKEHUS HUTH, AEHCTBYIOIINE Ha TOCKY U OPYCOK, OTMHAKOBBIL:

ITIT =T, 2)

5. Cuipl _TpeHus, JeHCTBymoIMe Ha OpycOK M JOCKY, PaBHbI ApPYr JApYry
U IIPOTUBOIIOIOAKHBI 10 HAMPABJIEHUIO 110 TPeTbeMy 3aKoHy HbloToHa:

F=—F,. 3)
6. Monynu il HOpMaJIbHOM peakuy J0CKH ]\71 U JaBiieHus Opycka Ha JOCKY P

Tax)ke paBHBI APYT APYTY MO TpeTheMy 3akoHy HproTona:
N, =P. )

Pemenue

1.Ha pHUCYHKE [TOKa3aHbl CHUUIBI,
JeicTBylomme Ha Opycok W Ha JIOCKY.
3anumem  BTOpoH  3akoH  Hproorona
B mpoekinusax Ha ocu Ox u Oy BbIOpaHHOM

N,

cucrembl koopaunat. C yuérom (1)—(3)
TIOJTY UM
Ma=F-F_-F .-T,

kv T3

-ma=F_ -T,
N, =mg,
N,=Mg+P.

2. BpluTs  BTOpOE YpaBHEHHE U3 T[E€PBOrO, HAWAEM CHIY, JCHCTBYIOIIYIO

Ha JOCKY:
F=(M+m)a+2F_+F

Tpl T™p3*

T

3. Fpy =Ny =pymg. Cyu€rom (4) momyanm F, s =u,N, =, (M +m)g.

B urore:
F=(M +m)a+n,g)+2umg=(0,8+0,2)(1+0,3-10)+2-0,5-0,2-10=6 H.
OtBer: F=6 H

Kpurtepuu onieHuBaHUsI BbIIOJIHEHHUs 3aiaHUsl \ Bajusl
Kpumepuii 1

BepHo  oOocHOBaHa  BO3MOXKHOCTH  HCIIOJB30BAaHUS  3aKOHOB
(3akoHOMepHOCTel). B maHHOM ciydae: ewibop HCO, mooenv
MAMepuanbHOU MOYKU, YCIO8UA PABEHCMEA CUL HAMANCEHUs HUMu
U paseHcmed MoOyiell YCKOpEeHUU mei
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B 06ocHOBaHMM OTCYTCTBYET OMH MM HECKOIBKO U3 JJIEMEHTOB. 0
Wi

B o6ocHOBaHUM ONYIIEHA ONIMOKA.
50041

O00CcHOBaHHE OTCYTCTBYET

Kpumepuu 2

[prBeneHO NOJTHOE PElICHHE, BKIIOYAOIIEe CIIEAYIOIIHE JIEMEHThI: 3

) 3amucanpl  ‘TIONOXKEHWST ~ TEOpUHM M (PU3MUYECKHME  3AKOHBI,
3aKOHOMEpPHOCTH, IPHUMEHEHHE KOTOPBIX HEOOXOAMMO ANS pPEeIHICHHS
3a/1a4d BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: Gmopol u mpemutl
3axonbl Hotomona, evipasicenue 05l Cunbl mpeHusi CKObICEHUL);

IT) cnenan pyUCyHOK ¢ yKa3aHHEM CHII, ICHCTBYIOIINX Ha TEJa;

IIT) omicaHb! Bce BHOBD BBOJMMBIC B PEIICHNH OyKBEHHBIC 0003HAUCHUS
(U3HYECKUX BENWYHH (32  UCKIIOUeHUeM O0003HAYeHUll KOHCMAHM,
yKasanuvix 8 eapuanme KHUM, o6o3nauenuili @eauduH, uCnoIb3yemvlx
8 ycnosuu  3a0auu, U  CMAHOAPMHLIX  0OO3HAYEHUU  BEIUYUH,
UCNONB3YeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB);

IV) mnpencraBneHsl HEOOXOIUMBIE MaTeMaTHUECKUE IPeoOpa3oBaHUs
U pacu€rthl (MOJICTAHOBKA YHCIIOBBIX JIAHHBIX B KOHEYHYIO (hopmyiy),
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HPHUBOAAIINE K IPABUIFHOMY YHCIOBOMY OTBETY (IOIyCKaeTCsl pPelleHne
«II0 9acTSAM» C IIPOMEKYTOUHBIMHU BEIIHCIICHUSIMNA);

V) mpeicraBieH NpaBUIIBHBIA OTBET C yKa3aHUEM E€AUHHIL M3MEPEHUs
(HU3HMUeCKON BEJIMYHHBI

IIpaBunpHO 3ammcaHbBl  BCe HEOOXOAMMEIE TIOJNIOKEHHS TEOPHH,
(usnvecKkue 3aKOHbI, 3aKOHOMEPHOCTH, M IPOBEICHBI HEOOXOAUMbIE
npeoOpa3oBaHMsl, HO HMMEETCS OJMH WU HECKOJIBKO W3 CJEIyHOIINX
HEIOCTATKOB.

3amucu, cootBercTBytomme mnyHktam Il wmm I, mnpencraBieHsl
HE B OJIHOM 00BbEME UM OTCYTCTBYIOT.

u (UJIn)
B pemieHnMM WMEIOTCS JIMIIHUE 3alMCH, HE BXOASAIIME B PELICHUE
(BO3MOXHO, HEBEpHbIE), KOTOpbIE HE OTACJICHBI OT  PCIISHHS
U He 3a4EPKHYTHI.

u (UJIN)
B HE0OXOAMMBIX MaTeMaTHYECKUX MPEOOPa30BAHUSX WM BBIUUCICHUSIX
JIOTYIICHbI OIIMOKHW, W (MJIM) B MaTeMaTHYECKUX HMpeoOpa3oBaHHsIX/
BBIYHCIICHUSIX TIPOITYIIIEHBI JTJOTHIEeCKH Ba)KHBIE [ITATH.

u (UJIN)
OTtcyTcTBYeT IyHKT V, WiIM B HEM JOmylleHa oumnOka (B TOM 4ucie
B 3aIMCH €JMHUI] U3MEPEHHsSI BEUIUHBI)

IIpencraBieHsl 3amucH, COOTBETCTBYIOUIME OAHOMY H3 CIEIyIOIINX
CIIy4aeB.

[IpencraBieHbl TOJNBKO TOJNOXKCHHS W (HOPMYJIBI, BBIpaXKAIOIINE
(usuueckue 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO Ui PELICHUs
MaHHOW  3amauM, 0e€3  Kakux-ImOO  mpeoOpa3oBaHWid ¢ WX
HCTIONIH30BaHUEM, HATIPABIICHHBIX Ha PEIICHUE 3a/1aun.

W
B pemenun otcyrcrByer OJJHA u3 ucxomHbix Gopmyin, HeoOXoaumas
JUIS peUIeHUs. TaHHOW 3amaun (WIH yTBEpXKICHHUE, JIeKallee B OCHOBE
pelIeHns),. HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE IIpeoOpa3oBaHMs
¢ UMemUMHuCs HopMyIaMH, HANIPaBJICHHBIC HA PEIICHUE 3a/1a4H.

nim
B OJTHOM u3 ucxomubIx opMys1, HeOGXOMMMBIX JUTS PENICHHs JaHHOK
3a71a4M (WK B YTBEP)KICHHH, JIEKAIlEM B OCHOBE PCIICHHUS), JOIyIICHA
omunOKa, HO TIPUCYTCTBYIOT JIOTMYECKH BEpHBIE IPEoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMu, HapaBJICHHEIC HA PeIICHUE 3a1a9l
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njim

OnHOpOIHEIA phrdar AB MOXeT Bparmarscs 0e3 TPeHHsI BOKPYT HETIOABIDKHON OCH,
HpoXomsme depe3 pbrdar B Touke (O TEPHEHIUKYSIPHO IUIOCKOCTH PHCYHKA.
K neBoMy KOHIy pbluara B TOUKe A HMPUKPEIUIEHa HUTb, 32 KOTOPYIO C MOMOIIbIO
IUHaMoMeTpa D pbluar HEMOABW)KHO YAEPKHBAETCS B TOPHU3OHTAIBHOM
HOJNOXKEeHUH. HUTH cocTaBisfieT ¢ BEPTHKANBIO Yroi, KOTOPBIH MOXKHO H3MEPHUThH
¢ momompio TpaHcrmoptupa 7. Ilokasamms nuHaMoMeTrpa (B HBIOTOHAX)
u TpaHcnoptupa (B rpagycax) BuaHbel Ha (otorpaduu. K Touke C mpu moMmoinu
JIpyroll HEeBeCOMOM HepacTsH)KUMOW HUTH MOJBEIIeHa CTajbHas IUIACTHHA
(cM.  ¢dororpaduio). Ppruar, 1uiacTMHa, HHTH W JAWHAMOMETP - PACTIOIOKEHBI
B BEPTHKAJIbHOI IIIOCKOCTH. MaccaMu TpaHCIOPTUPA U HUTEH ITpeHeOpeyb.

D

Omnpenenute Maccy CTalbHOU IIACTUHBI, €ciu pelyar uMeeT Maccy 50 r. Caenaiite
PHCYHOK; Ha KOTOPOM YKa)KUT€ BCE CUJIBL, IeHICTBYIOIIME Ha PbIUar U IJIaCTHHY.
Obocuyiime npumenumMocms 3aK0H06, UCHONBIYEMBIX ON151 peuieHUs 3a0a4u.

Bo3moxxHoe peuieHue

Bce cnyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KPHUTEPHSM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiii 6ain
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O0ocHoBaHNe

1. PaccmorpuMm 3amady B cucrteMe oTcuéra, CBA3aHHOM ¢ 3emnéid. bynem cuutarhb
3Ty cuctemy orcuéra naepuuansHoi (MCO).

2. OnuiieM pberyar Mojenbto TBEpAoro Tena (Gpopma U pasMepsl Tella HEM3MEHHBI,
paccTosTHIE MEXAY JTFOOBIMU IBYMSI TOYKAMH TeJIa OCTAETCsl HEU3MEHHBIM).

3. Pplyar He CoBepIIacT BPAIIATEIHHOTO JBMKCHUS, MO3TOMYy CYMMa MOMEHTOB
CHJI OTHOCUTEIBHO OCH, MNPOXOAAIIEH MNEepHeHIUKYISAPHO IUIOCKOCTH PHUCYHKa
4yepe3 0Ch BpalleHus psraara (Touxy (), paBHa HyJIO.

4. [InacTuHy ONMILEM MOJAEIBHIO0 MaTepHAIbHOW TOYKH.

5. TInacTMHa HAXOJOWTCS B TIOKO€ OTHOCHTEIBHO MMOCTYNATEIBHOTO JIBHXKCHHMS,
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CJIeI0BAaTEIbHO, BEKTOPHAsI CyMMa CHJI, IEHCTBYIOIMX Ha HEE, paBHA HYJIIO.
6. Hutp, coenunstomas pblyar ¥ IUIACTUHY, HEBECOMa, IIO3TOMY MOJIYJb CHJIbI

HATSDKEHUS HATH B JTI000H €€ TOUKe OJUH U TOT XKE: |T | | = |T ) | =T.

Pemenue
1. CoenaeM cxeMaTU4HBI PHCYHOK, OTpakaromMi Hamry wmozens. Ha peruar

JeHCTBYIOT CHla TSKECTH Mg, CUla HaTSDKEHUS HUTH 1|, CHJa HATSDKCHHS HUTU
F, a Taxke cuna peakuuu onopsl N, mpuitokeHHas B Touke O (CM. PHCYHOK).

Ha macTuHy IeHCTBYIOT CHiIa TSDKECTH Mg W CHla HaTshkeHus HUTH T, . IlnactuHa
HAaXOAUTCS B PaBHOBECHUH, II03TOMY 110 BTOpoMy 3akoHy HbtoToHa 7 = mg.

F

3 ]11 ! \ ng' mg

2. YcnoBue paBHOBECHSI phlyara OTHOCHTENBHO OCH BpallleHHs, TPOXOIIeH uepes
TouKy O M NepIEeHINKYISIPHOH TUIOCKOCTH YepTexKa, UMEET BT

F-AOcosa—T,-CO-Mg-00 =0,

rjie Touka () — EHTp phlYara; MOMEHT, CHIIbl N , IPOXOJISIIEH Yepe3 0Ch BpalleHus,
paBeH HYIIIO.

3.1lo ¢ororpaduu BUIHO, YTO :[UIMHA BCErO pblYara COCTaBJISET 7 YCIOBHBIX
enuann  (y.e.), a paccrosHus AO=6ye., CO=4ye, QO0=25y.e.
cootBeTcTBeHHO. [1o (oTorpaduu onpenennm oo =45°a F=1,6 H.

4. YauTbIBasi, 4TO |7~"1 | = |f2 | =T, olmpeaenuM Maccy CTaabHON IUIACTUHBL:
Va F-A40coso—Mg-Q0 1,6-6-0,707-0,05-10-2,5
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B o6ocHOBanumn OTCYTCTBYECT OAUH U HECKOJBKO U3 DJIEMCHTOB.
W

B 06ocHOBaHMY OMYLICHA OLIHOKA.
159051

O00CHOBaHHE OTCYTCTBYET

0

Kpumepuii 2

) 3amucaHbl  MOJOXKEHHS  TEOPHHM W (U3HYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, NPHUMEHEHHE KOTOPBIX HEOOXOAMMO Ui PELIeHUs
3a7a9y BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIydae: yclosue pasHo8ecus
meépoo2o mena OMmHOCUMENbHO epawjeHus, 6mopol 3axoH Hvromona;
NPABUILHO HAIOEHbl Niedl CUL);

IT) cnenan pyUCyHOK ¢ yKa3aHHEM CHII, ICHCTBYIOIINX HA TEJa;

IIT) onmcaHBI Bce BHOBH BBOAUMEIC B PEIICHHN OYKBEHHBIC 0003HAUCHHUS
GU3HYECKUX BEIWYMH (3@ UCKIIOYeHUeM 0003HAYeHUI KOHCMAHNM,
yrazaumvix 6 eapuanme KUM, obosnauenuil enuyuH, UCNOTbIVEMbIX
8 ycnosuu  3a0a4u, U  CMAHOAPMHBLIX  O0OO3HAYEHUU  ETUYUH,
UCNONB3YeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB),

IV) npencraBineHsl HEOOXOAMMBIE MaTEeMaTHUECKHE  IPeoOpa30oBaHUs
U pacyéThl (MIOJCTAHOBKA YHCJIOBBIX JAaHHBIX B KOHEUYHYI (hopMyiy),
OpUBOAAIINAE K MPaBHIBHOMY UHCIOBOMY OTBETY (JOIycKaeTcs
PCLICHHE «II0 YaCTSIM» C MPOMEKYTOYHBIMH BHIYHCICHHISMH);

V) mpencraBieH NpaBWIBHBIA OTBET C YKa3aHUEM EIUHUL] U3MEpPEeHUs
(hU3HYECKON BEJTMYHHBI

~0,14 xr.
g-Co 10-4
Otset: m~0,14 kr
Kpurtepuu onieHuBaHusi BbINOJIHEHNUs 3a1aHUsI ] Basisl
Kpumepuu 1
Bepno  oOocHOBaHa  BO3MOXHOCTh  HWCIOJB30BaHHS  3aKOHOB 1

(3axoHOMepHOCTel). B manHoM cnydae: gvibop UCO, mooderu meépooeo
mena u mMamepuanrbHOU MOYKU, VCI08Ue PABHOGeCUsi MEEPA020 meid
OMHOCUMENIBHO — 8PAWAMENIHO20  OBUNCEHUSl,  YCI08UE  PABHOBECUs.
MamepuanbHOU MouKu

ITpaBwibHO 3amucaHbl Bce '~ HEOOXOMUMBIE IIOJIOKEHHS TEOPHH,
(u3uUecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEACHBI HEOOXOAUMBIE
npeoOpa3oBaHms, HO WMECTCS OIWH FUIM HECKOJIBKO M3 CIICIYIOIMINX
HEJIOCTaTKOB.

3anucu, coorBercTBytomye. nyskram 1l u III, mpencraBinenel He
B TTOJTHOM 00BEME WM OTCYTCTBYIOT.

" (M)
B pemennn uMerOTCS IHIIHME 3allUCH, HE BXOJIMIIHE B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOPBIE HE OTIENCHBl OT PEUIeHHS U He
3a4€PKHYTHI.

" (MJIN)
B Heo6XoANMBIX MaTeMaTHIECKHX MPeoOpa30BaHUAX MM BEIYHCICHUSIX
JIOIYIICHBl OMMOKW, M (WIM) B MaTeMaTHYeCKHX IpeoOpa3oBaHMAX/
BBIUMCIIEHUSX IPONYILIEHb] JOTHYECKU BaXKHbIE LIArH.

" (M)
Ot1cyTcTBYeT MyHKT V, WM B HEM JONyNieHa ommbKka (B TOM dYHCIE
B 3aIMCU €JUHUI] U3MEPEHHsI BEIMYHHBI)
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IIpencraBieHsl 3amucu, COOTBETCTBYIOIIME OAHOMY U3 CIEAYOLIUX 1
CITy4aeB.

IIpencraBneHsl TOABKO TOJIOXKEHUS W (HOPMYNbI, BBIpAXKAIOLINE
(usuyeckue 3aKOHBI, IPUMEHEHIE KOTOPBIX HEOOXOIUMO IS PelIeHHs
JaHHOM  3amaum, 0e3  Kakux-TmOO  TpeoOpa3oBaHWH ¢ HX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PELIeHUE 3a1auu.

nim
B pemennn orcyrctByer OJJHA 3 mcxomHsIx (opMyn, HeoOXoanmas
JUIS pelleHus NaHHOW 3amaud (WM YTBEpIKACHHE, JIeKallee B OCHOBE
peleHns), HO MPUCYTCTBYIOT JIOTMYECKH BEpHBIE IpeoOpa3oBaHus
¢ UMeroImuMucs GopMyJIaMH, HalIPpaBJICHHBIE HA pEellIeHNe 3a/1a9u.

nim
B OJTHOM 13 nexomubix (hopMmyI1, HEOOXOIUMBIX IS PELICHUS TaHHOU
3aaun (MM B YTBEPXKICHHH, JISKAIEM B OCHOBE PELICHHUS ), IOMYIICHA
ommOKa, HO WPUCYTCTBYIOT JIOTHYECKH BEpHBIE NpPeoOpa3oBaHUs
¢ UMeromuMucs GopMyJIaMu, HallpaBJICHHBIC Ha pelICHUE 33/1a4l

Bce cimyuan pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBINICYyKa3aHHBIM 0
KPUTEpUSIM BbICTaBJICHHsI OLICHOK B 1, 2, 3 Gasia

Maxcumanvhwiii 6ann 4
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B cootBerctBun c¢ IlopsaxkoM NHpoBeNeHUS TOCYNapCTBEHHONH HTOTOBOM
aTTecTaluy Mo 00pa3oBaTelbHBIM MpOrpaMMaM CpEIHEro oOILIero oOpa3oBaHUs
(mpuka3 Munnpocsemenus Poccun n Pocodpranzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBadn MunroctoM Poccuu 15.05.2023 Ne 73314)

«81. IIpoBepka 3K3aMEHAIIMOHHBIX Pa0OT BKIIOYAET B ceOs:

1) mpoBepKky W OIECHHBaHHE NPEAMETHBIMH KOMHCCHSMH OTBETOB
Ha 3agaHus KM nns nposenenus EI'D ¢ pa3BépHyThIM OTBETOM <...>, B TOM
YHCIE€ YCTHBIX OTBETOB, B COOTBETCTBUH C KPHUTEPUSAMH OIICHUBAHUS
[0 COOTBETCTBYIOLIEMY yuyeOHOMY NpenMeTy, pa3paboTka KOTOPBIX OPraHU3yeTCs
PocoGpragzopom’. <...>

ITo pesympraTaM IEpBOH M BTOPOH NPOBEPOK IKCIEPTH HE3aBUCHUMO. APYT
OT ApyTa BBHICTABIIOT MEPBUYHBIC OAJUTBI 32 KaXKABIH OoTBeT Ha 3amanus KM s
nposenenus EI'D ¢ pa3BEpHYThIM OTBETOM. <...>

B chmydae CymecTBEHHOTO pacXOoXXIEHHS B IIEPBHYHBIX  OaJuiax,
BBICTAaBICHHBIX ~ JBYMs  OKCIIEpTaMH, Ha3Ha4aeTcsi  TPEThs  IPOBEpKa.
CyliecTBeHHOE PacXOoXIEHHE B MEPBUYHBIX Oajuiax  ONpeNesicHO B KPUTEPHIX
OLIEHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY ‘TIpeIMETy, pa3pabdoTKa KOTOPHIX
opranu3syetcst Poco6pHaa30poM.

DKcnepTy, OCyLIECTBISIONIEMY TPEThIO IPOBEPKY, IpefocTaBiseTcs UHPOpMaLs
0 TMEepBHYHBIX OajiaX, BBICTABJICHHBIX OKCIIEPTaMH, paHee MPOBEPSBIINMHU
9K3aMEHAHOHHYIO PabOTy».

CymecTBeHHBIMH CUHTAIOTCS CIIEAYIONINE PACXOXKICHHUS.

I. Pacxoxxaenue Mexay OajiaMu, BBHICTABICHHBIMH JIByMsl SKCIIEPTaMHU
3a BBINOJIHEHHE JIOO0ro u3: 3amaHuii 21-25 u 3a BeINOJNHEHHE 3amaHus 26 1o
kpureputo K2, B 2 wn Oonee O6amna. B aToM ciydae TpeTuit SKcmepT mpoBepseT
TOJBKO TE OTBETHl Ha 3alaHns, KOTOPBIC BBHI3BAIM CTOJb CYIIECTBEHHOE
pacxoxaeHue.

2. Pacxoxxaenue B pe3yabTaTax OLEHHUBAHHS ABYMsI OKCIIEPTaMH OTBETA
Ha OJHO W3 3amaHui 21-26 3akimoyaercs B TOM, YTO OJIMH JKCIEpPT yKas3al Ha
OTCYTCTBME OTBETa Ha 33aHUe, a JPYTol BHICTABWII 32 BBHIIIOJIHEHHUE 3TOTO 331aHUs
HeHyJeBol Oamt. B.aTom citydae TpeTuid 3KCIepT MpPOBEPSET TOJbKO OTBETHI Ha
3a7aHus, KOTOpBIE OBUTH OLICHEHBI CO CTOJb CYIIECTBEHHBIM PACXOXK/ICHUEM.

3. Curyanyn, B KOTOPBIX OAWH SKCIEPT yKa3all Ha OTCYTCTBHE OTBETA
B DK3aMEHALMOHHONW paboTe, a BTOPOIl JKCHEPT BBICTABUI HYJIEBOH Oamn 3a
BBIIOJTHEHUE OTOTO 3aJaHusl, HE SABIIOTCS CHTYallsIMA CYIIECTBEHHOTO
PacXOXICHUS B OI[CHUBAHUH.

" Yacte 14 craten 59 denepanbroro 3akona or 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoit
Denepanymy.
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