ITPOEKT

Enunbiii rocynapcrsennslii 3k3amen no ®U3NKE

JleMOHCTPALIMOHHBII BapHAHT
KOHTPOJIbHBIX U3MEPUTETbHBIX MAaTEPHUAIIOB
€IMHOT'0 rOCYAapCTBEHHOIO 3Kk3aMeHa 2026 rona
no ®U3UKE

MOJIrOTOBJIEH (heepaIbHBIM TOCYAaPCTBEHHBIM OFOJIKETHBIM
! HaY4YHBIM YUpPEXXJICHUEM .
«DEJEPAJIBHBII UHCTUTYT INEJAT'OI' MYECKMX U3MEPEHNN»




JemoHcTpannonHbli Bapuant EI'D 2026 . OU3UKA, 11 kmace. 2/42

Enunblii rocyaapersennslii 3x3amen no ®U3UKE

IHosicHeHNs K 1€MOHCTPALHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 FOCYJapCTBEHHOI0 IK3aMeHa
2026 rona no ®PU3UKE

Ilpn o3HAaKOMIIEHHH C JEMOHCTPAMOHHBIM BapHaHTOM KOHTPOJBHBIX
u3MeputebHbIx Matepuanos (KMM) enunoro rocynapcrseHHoro sx3amena (EI'D)
2026 r. ciemyer WMETh B BHAY, 4TO 3aJaHHUs, BKIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX OJIEMEHTOB COAEPXKAHHSA, KOTOpbIe OYIyT IIPOBEPATHCA
¢ nomompro BapuaHToB KHMM B 2026r. IlonHBIA IEepedyeHb 3IEMEHTOB
cofiep’aHHs, KOTOPble MOTYT KOHTPOJIHPOBAThCS HA E€IMHOM TOCYIapCTBEHHOM
sk3ameHe 2026T., mpuBeAéH B KoAU(HUKATOpPE IPOBEPSEMBIX TpeOOBaHHI
K pe3yJbTaTaM OCBOCHHSA OCHOBHOM 00pa3oBaTENbHOH IPOTpaMMBEI CPEIHETO
o0mero 0o0pa3oBaHWS W IJIEMEHTOB COJCPXKAHUS JUISL IPOBEICHHS EIUHOTO
TOCYapCTBEHHOTO 9K3aMeHa MO (U3UKe.

B neMOHCTpAMOHHOM BapHaHTe NpPeACTABJIEeHbI KOHKpPETHBbIE NPUMEpPDI
3a/laHuili, He HCYepHbIBAaIOIIUMe BCEro. MHOIroo0pasusi  BO3MOKHBIX
¢opmyanpoBoK 3a7aHUIl Ha KaKI0i MO3UIMKA BAPHAHTA IK3aMeHANMOHHOI
padoThlI.

HasHaueHue JEMOHCTPAIIMOHHOTO BapUaHTa 3aKTIOYAeTCs B TOM, YTOOBI
JaTb BO3MOXKHOCTb Jr0OOMYy ydacTHUKY EI'D u mupokod oOLIeCTBEHHOCTH
COCTaBUTh IpEJCTaBIeHUE O cTpykrype Oynmymux KWM, konuyectBe 3aaHuid,
00 ux popme U YpOBHE CIIOKHOCTH.

B 1eMOHCTpPanMOHHOM BapHaHTe MPEACTABJIEHO TPH NMpUMepa 3aJaHuii Ha
NMo3uIMH 26 JK3aMeHAUMOHHOH paGoThl. B peanbHbIX BapHaHTax
IK3aMeHAMOHHOI pPadoThl HA JAHHOI MO3ULIMH Oy/AeT NMPEeAIoKeHO TOJIbKO
OJHO 3a/1aHHe.

[IpuBenénnpie KpUTEpUH OIEHKU BBIMOJHEHUS 3aJaHUl € pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B ATOT BapHaHT, AAIOT MPEACTaBICHHE O TPeOOBaHHIX
K MOJIHOTE W TPAaBUIIBHOCTH 3aITMCH Pa3BEPHYTOTO OTBETA.

OTH cBeJEHUS MO3BOJIAT BHITYCKHUKAM BbIpab0TaTh CTPATETUIO OATOTOBKH
k EI'D B 2026 1.
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JleMOHCTPALMOHHBIH BAPHAHT
KOHTPOJBHBIX H3MEPUTETBHBIX MATEPHATIOB
€/IMHOT0 IroCy1apCTBEHHOT0 YKk3aMeHa 2026 roga
no ®PU3UKE

HNHceTpyKkuus 1m0 BbINOJTHEHHIO PadoThI

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

B zamanmsax 14, 7, 8, 11-13 u 16 oTBETOM SABIISCTCA IICIO€ YHMCIO HIH
KOHEYHasl AecATHYHAs IpoOb. OTBET 3alUIIMTE B IMOJIE OTBETA B TEKCTE PalOTHI,
a 3aTeM IepeHeCHTe 10 NPHUBEIEHHOMY HW)Ke 00pasily B OmaHk orBera Ne 1.
EnuHune uamepeHus GU3NYSCKUX BETHMYHH MHCATh HE HYKHO.

Ormser: _ -2.,D M/c? - 2 ! 5

OtBeToM K 3aganusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBusercs
nociIe0BaTeIbHOCTh UQp. B 3amanusax 5, 9, 14 u 18 mpenmonaraercs nBa Wiu
TpH BepHBIX oTBeTa. OTBET 3alMIIMTE B IOJIE OTBETa B TEKCTE pabOTHI, a 3aTeM
MEPEHECUTE 10 MPUBEAEHHOMY HIDKE 00pasily 0e3 mpoOesnoB, 3amsThiX U JPYTHX
JIOITOTHUTEILHBIX CHMBOJIOB B Oj1aHK 0TBETOB No 1.

Al|lb
Orger: 41 4|

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

OTBETa B TEKCTE PabOTHI, & 3aTeM MEPEHECUTE MO MPHUBEACHHOMY HIDKE 00pasiry,
HE pasjienss yuciia npobesnom, B 6yiaHk orBeToB Ne 1.

Omeer: (14 + 02 )H. [, 40,2

OtBer Kk 3amanHusM 21-26 BkIrO4aeT B ceOs MOAPOOHOE OMHCAaHUE BCETO
X0Jla BBIMIOJHEHHS 3amaHusi. B OnaHke oTBeToB Ne 2 yKaKUTe HOMEp 3a/aHus
Y 3aIUIIATE €ro MOJHOE PelIeHue.

Ilpy BBMHCICHUSIX pa3penraeTcs WCIOIb30BaTh HEMPOTrPaMMHUPYEMBbIi
KaJbKYJATOP.

Bce 6aanku EI'D 3amonusirorest ssppkuMu YEpHBIMA YepHUIamMu. Jlomyckaercst
WCIIOJIb30BAHUE TeJICBON MM KaMUIIPHON PYYKH.

TIpy BBIMOJIHEHUU 33JaHUF MOXKHO IOJB30BATHCS YEPHOBHUKOM. 3ammcu
B YePHOBHKE, a TAK:Ke B TEKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYHUTBHIBAKOTCS IPH ONIEHMBAHUU Pa0OTHI.

bamnpl, monydeHHble Bamu 3a BBHINONHEHHBIC 3aaHWs, CYMMHUPYIOTCS.
ITocTapaiiTech BBIIOJHUTH KaK MOXHO OoJibllle 3aJjaHuil 1 HaOpaTh HauOoJbIIEEe
KOJIN4ECTBO 0aJIIOB.

Iocne 3aBepreHust pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3aJaHUe
B Omankax oTBeToB Ne 1 u Ne 2 ObuT 3amucaH 1MoJ1 MPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe npuBeneHs! CrpaBOYHbIE JaHHbBIE, KOTOphle MOTYT MOHano0uThes Bam
TIPY BBIIOJTHEHUH PAOOTHI.

JecaTHYHbIE IPUCTABKHU

Haumeno- | O6o3naye- | Muoxwurens | Hawmeno- | O6o3Haue- | MHoXHTENH
BaHHC HUC BaHNC HUC
rura T 10° CaHTH c 10
Mera M 10° MMJUIA M 107
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 10° HaHO H 107
aeun b 107 UKO o 10712
Koncmanmut
YHUCIIO TT n=3,14
YCKOpeHHe CBOOOAHOTO TaJieHUs Ha 3emie g=10wm/c

rpaBUTallMOHHAA ITOCTOAHHAA
YHUBEpPCAJIbHAsA ra3oBas OCTOSIHHAA

nocrositiHas boneiMana
NOCTOSIHHAsI ABOTa/Ipo
CKOPOCTb CBETA B BaKyyMe

G=6,7-10"" H-m%/xr’
R = 8,31 Ix/(moip-K)
k=1,3810"% Iw/K
Na=610% mons ™!
c=310%m/c

k= 1 =910’ H-M¥Kin?

K03 GHIMEHT NPONOPINOHATIBHOCTH B 3akoHe Kymona pp.
0

MOJLyJIb 3apsiJia SJIEKTPOHA
(371eMeHTapHBI} 3JIeKTpUUYECKUt 3apsin)
nocrosiHHas [lnanka

e=1,6-10"Kn
h=6,610"* Ilx-c

Coomnowienus mexcoy paznudnbiMu eOuHuYyamu

TeMmIeparypa 0K=-273°C
aTOMHas CAMHMIIA MACChI laem. =1,6610" kr
1 aTomMHas eIWHMIA MAcChl DKBUBaJleHTHa 931,5 MbaB

1 21€KTPOHBOJIBT 15B=1,610" JIx

Macca wacmuuy

37MEeKTpoHa 9,1-107'kr ~ 5,510 * a.e.m.

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

HEUTpOHA 1,675-10727 kr ~ 1,008 a.e.m.

IInomnocme MTOJICOTHEYHOTO Maciia 900 kr/nm’
BOJIBI 1000 kr/m’ ATFOMUHHUS 2700 xr/m>
npesecuns! (cocHa) 400 xr/nm’ xKelesa 7800 xr/n’
KEpOCHHa 800 kr/m’ pTyTH 13 600 kr/m’®
Yoenvnas mennoémkocmeo

Bomsl  4,2:10° JI/(xr-K) amomunus 900 JIx/(xr-K)
mega 2,1-10°  Ix/(xr-K) MeJH 380 JI/(xrK)
xKenesa 460  JIk/(xr-K) qyTyHa 500 JIx/(xr-K)
CBHHI[A 130 Tx/(xr-K)
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Yoenvnas mennoma
mapooOpa3oBaHus BOIB
IJIaBJIEHHUS CBHHIA
IIJIABJICHUS JIbIa

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

nasnenne — 10° ITa, Temmeparypa — 0 °C

Hopmanvnsie ycnosus:
Monsapnas macca
azoTa 28-107
aprosa 40-10°7°
BOZIOpO/Jia 2107
BO3yXa 29-107°
BOJIbI 18-107

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

Tenus 4107
KHCIIOpOJa 32:10°7°
JIATHS 6107
HEOHa 20-107

yriekucnororazsa  44.107°

KI/MOJIb
KI/MOJIb
KI/MOJTb
KI/MOJTb
KI/MOIIb
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Yacrtp 1

Omeemamu K 3aoanuam 1-20 saenaromcea wucio uiu NoOCied08ameIbHOCHb
yugp. Omeem 3anuwume 6 noie omeema 6 meKcme padomvl, a 3amem
nepenecume 6 bIIAHK OTBETOB M1 cnpasa om  nomepa
COOMmeemcmeyIouLe2o 3a0anus, HaYUHas ¢ nepeou Kiemouxu. Kaxcowvtii cumeon
nuwume 6 0MOEILHOU K1emouKe 6 COOMEENICMEUN C NPUBEOEHHBIMU 6 DLAHKe
oopasyamu. Eounuyst usmepenun gusuueckux eaudun RUCaAmoy He HyIHCHO.

Ha pucynke npuBenéH rpaduk 3aBHCHMOCTH IPOCKLIUH U, CKOpOCTH Tena
OT BpEMEHHU 1.

v, M/C

20

10

OmpenenuTe NPOEKUUIO @, YCKOPEHMs Tena B MHTepBaie BpemeHu oT 10 1o 20 c.
OTBeT 3anummTe ¢ Y4ETOM 3HaKa MPOCKIIMH.

OrtBer: m/c?

K cucreme m3 kyOmka Maccodl 2Kr M ABYX
HEBECOMBIX MPYXXUH IPUIOKEHA I1OCTOSIHHAs

TOpU30OHTaNbHass cwia F (CM. PHUCYHOK).
Cucrema nokontcs. Mexay KyOMKOM M Omopoif TpeHus Het. JIeBslit kpaif mepBoit
MIPY>KUHBl TPHUKPEIUIEH K cTeHke. JKEcTKOCTh mepBoil mpyxuHB A =400 H/m.
XKéctrkocte BTOpOW mpyxkuHBI ky =800 H/M. VYuinmHeHWe BTOpOi MpY>KUHBI
paBHO 2 cM. Onpeznenure MOLyJIb CUIBI F.

OrTBerT: H.
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IIpu paBHOMEpPHOM TNPSMOIMHEMHOM MEPEMEIICHUN CaHEe MO TOPU30HTAILHOMY
y4acTKy myTd Ha 50 M TOCTOSIHHAsi TOPH30HTAJIBHO HAaIlpaBlIeHHAs CUJa TATH
coBepmaet padoty 500 Ix. KakoBa cuna TpeHus?

OTBeT: H.

MaccuBHBIN IIapUK, TOABELICHHBIH Ha JETKOW MpPYKUHE, COBEpLIaeT CBOOOIHBIC
rapMOHHMYECKHUE KOJIeOaHUs BIIOJIb BEPTUKAILHOW NMpsiMOi. Bo CKOJIBKO pa3 HyKHO
YBEJIUYUTh Maccy LIapuKa, YToObI nepuoj konebanuil ysenuuuics B 1,5 pasza?

OtgerT: B pas(a).

I'py3oBuk maccoit 10 T mpoe3xaeT BEPXHIOI0 TOUKY BBIIYKIOIO MOCTa, paguyc
KPHUBHU3HBI KOTOpOro paBeH 80 M, JBHIasCh PaBHOMEPHO CO CKOPOCTHIO 72 KM/U.
W3 mnpuBenéHHOro HIKE CIHCKa BBIOEPUTE BCE BEPHBIE YTBEPXKICHUS,
XapaKTepH3YIOIIHe IBIDKCHHE TPY30BUKA.

1) Cuna, ¢ KOTOpO# MOCT eHCTBYeT Ha rpy30BuK, MeHblie 40 kH u HampasieHa
BEPTHUKAIBHO BBEPX.

2) Cymma cuil, NEHCIBYIOIIMX Ha IPY30BUK, HAaIpaBjieHAa BEPTUKAIbHO BBEPX
U TIEpIEHAUKYIAPHA €r0 CKOPOCTH.

3) Cuna, c KOTOpOH I'Py30BUK JEHCTBYET HAa MOCT, HAaIIpaBJIEHA BEPTUKAIbHO BHU3
u paBHa 50 kH.

4) Cuna TsDKecTH, I€HCTBYIONIas Ha TPy30BUK, paBHa 10 kH.

5) I[eHTPOCTPEMHTENBHOE YCKOPEHHE IPy30BHKA PABHO 5 M/C .

OTBeET:
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B Mmoment ¢=0 KkamMeHb OpocalOT C HadalnpHOH .
CKOPOCTBIO 5, HOJ YIIOM 0 K FOPU30HTY C HEKOTOPOM
BEICOTHI /1 (CM. puCYHOK). I'padukn A u b mpexcraBisior /(

co0oii 3aBUCHUMOCTH (huznyeckux BenmumH, MY
XapaKTepH3yIOINX JIBIKEHHE KaMHs B Ipoliecce MoNeTa,

OT BPCMCHH .

Ycranosure COOTBETCTBHE MEeXIy rpaduxamMu  EE——
U GU3NYIECKUMH BEITHYMHAMH, 3aBHCHMOCTH KOTOPBIX

OT BPEMEHH JTH TpadUKH MOTYyT MNpencTaBiaTs. (CONpOTHBICHHEM BO3AyXa
npeHebpeys. [ToTeHIMaIbHAS YHEPrHsl KAMHS OTCYUTHIBACTCS OT ypoBHs ¥ =0.)

K kaxzmoif mo3ummu mepBOro CToidma MOAOEepUTE COOTBETCTBYIOMIYIO MO3UIIHIO
U3 BTOPOro CTONONA W 3alMIINTe B TaONWIly BHIOpaHHBIC IHGPE IIOX
COOTBETCTBYIOLUIMMH OyKBaMH.

I'PAOUKUA OU3NYECKUE BEJIMYMHBI
A) 1} 1) mOTCHUMATIbHAs SHEPTHsI KaMHS
2) MPOEKI¥s UMITyJIbCa KaMHsI Ha OChb Y
3) IPOEKIHMs YCKOPEHUS KaMHs Ha OCb )
4) KHHETHYCCKAas SHEPTHsI KaMHS
0 t
B ¢
0 t
Alb
Orser:
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B cocyme mon mopmiHEM HAaxXOAWTCA HEKOTOpOE
MOCTOSIHHOE KOJIMYECTBO HACAIBHOrO rasa. Bo ckoibko
pa3 yBeJIMYUTCS TeMIIepaTypa rasa, ecid OH mepeiaér
U3 COCTOSIHUS | B cocTOstHUE 2 (CM. PUCYHOK)?

OtgeT: B pas(a).

Ha pucynke mnokazaHo, Kak MEHs€TCAd [JaBlICHHE P
UJICaTIbHOTO Ta3a B 3aBHCHMOCTH OT €ro o0béMa mpH 1 2
nepexojie M3 cocTosHHA 1 B cocTosHHE 2, a 3aTeM

A
B cocTosHue 3. UeMy paBHO OTHOIIEHHE paboT raza —= 3
12
B 3TUX JABYX Ipoueccax? >
0 14
Ortser:

B BeprukanpHOM UMIMHAPE MO MOPIIHEM HAaXOoAWTCS 2 Monb renus. llopiienn
MOXET IepeMemarbcsi B MWIMHIApe Oe3 TpeHWs. Macca renus B IHIHHAPE
MoCTOsSTHHA. ATMOC(epHOE MaBJICHUE CUYWTATh MOCTOSHHBIM. 3 mpuBeIEHHOTO
HIDKE CIIMCKa BHIOEPUTE BCE BEPHBIE YTBEPKACHHS, XapaKTEePU3YIOIUe H3MEHEHNE
COCTOSTHUSI T€ITHSL.

1) Ilpw cxxatuu reiaus B LUIMHIPE BHEIIHHE CHJIBI COBEPILIAIOT OTPULATEIbHYIO
paboty.

2) Ilpy MeAJCHHOM MOBBILIEHUM TEMIEPAaTypbl HABIEHUE TIE€NIUS B COCYHAE
yBEINYUBAETCA.

3) Ilpp MeIeHHOM TOHIKEHHM TEMIIepaTyphl CHJa JaBICHUS Telus
Ha MOpILIEHb HE U3MEHSETCSL.

4) Ecin Ha TOpHIICHh HACHIIATh HEKOTOPOE KOIMYECTBO IIECKA, HE MEHSA
TeMIIepaTypsl Ielus, TO JaBJIEHUE elHs IOCIE TOro, Kak CUCTeMa MpUAET
B PaBHOBECHE, OyET PaBHO IIEPBOHAYATHFHOMY JIABIICHHUIO.

5) Ilpn MeIeHHOM MOBBIICHUN TEMIIEPAaTypsl O00BEM, 3aHIMAECMBIH TeNHEM,
YBEIUYUBAETCSL.

OTBeT:
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B umnuHzape noj mopiiHeM_J10Jroe BpeMsl HaXOJUTCS )KUAKOCTD U e€
HACBILEHHbIH map (cM. pucyHOK). Kak wu3MeHSATCS [aBieHHe
W KOHIEHTpalMs MOJIEKYJI Tapa IMpH MEIJIEHHOM IepeMelleHun
NOPIIHS BHHU3, €CIM TeMIeparypa OCTAaHETCs HEU3MEHHOU?
B mpomecce InBIKEHHS TOPLIEHP HE KacaeTcsli IMOBEPXHOCTH
JKUJIKOCTH.

Jns kaxmoll BEMUYMHBI ONPENEINTE COOTBETCTBYIOIIMN XapakTep
WU3MEHEHUS:

1) yBemuuutcs
2) YMEHBIIUTCS
3) He UBMEHHUTCS

3anummTe B TaONUIy BeIOpaHHBbIC MUMPBI AT KAKAOH (DU3MYECKON BEITUYHHBL
udpsl B OTBETE MOTYT IOBTOPSITHCSL.

KonueHTpanus Monexkyn

JaBneHue napa
mapa

Cunbl  3IEKTPOCTATUYECKOTO  B3aUMOJICHCTBHS MEXIY JABYMS TOYEYHBIMU
HETIOBIKHBIMU 3apsDKEHHBIMU TeJIaMK paBHBI 1o Moayiito 50 MH. Kakum ctaner
MOJyJIb 9THX CHJI, €CJIH 3aps]] OHOTO U3 TeJl YBEIUYUTH B 2 pa3a?

OTBeT: MH.

ITpoBonouHast paMKa BpallaeTcs B IOCTOSHHOM OJHOPOJHOM MarHHUTHOM I10JI€
BOKPYT OCH, MEPHEHAUKYIIPHON BEKTOPY MAarHUTHON MHAYKIMHU. OChb BpalieHus
JIEKUT B IJIOCKOCTH paMKH. MarHUTHBINA IOTOK, IPOHU3BIBAIONIMN OBEPXHOCTb,
KOTOpas OrpaHHYEHa PAMKOH, H3MeHseTcs 110 3akoHy ® = 4-10cos100nt, rae Bee
BeaMuuHbl BhipakeHbl B CH. Moaynb BekTOpa MAarHMUTHOM WHAYKLIMW pPaBeH
2 MTa. Onpenenure MIOMAAL PAMKH.

OTBeT: oM.
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Ha maxmaTHOH JOCKe Ha PacCTOSIHUM TPEX KIETOK OT BEPTHKAIBHOTO ILIOCKOTO
3epKana CTOHT ¢ep3b. Ha CKOIBKO YMEHBIIUTCS PacCTOSHNUE MEXIY (Gep3EéM U ero
M300paKeHNEM, ECIIH eTO TIPHIBHHYTH K 3epKally Ha JIBE KICTKH?

OtgerT: Ha KIIETOK(-KH).

B uneansHOM Koneb6aTeIbHOM KOHTYPE, COCTOSIIEM M3 KOHIEHCATOPa U KaTyIIKU
WHIYKTUBHOCTH, TPOHCXOAAT CBOOOTHBIE DIEKTPOMArHUTHBIE KoJIeOaHus.
W3menenne 3apsia KOHAEHcaTopa B KoOIEOATETPHOM KOHTYpE C TEUCHHEM
BpPEMEHHM [I0Ka3aHO B TabJuLe.

510 | o | v ] 23] 4] 5|6 ]| 7] 819

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

BBIGepI/ITe BCE€ BCPHBIC YTBCPIKACHUS O IPOLECCaX, IPOUCXOAAIINX B KOHTYPEC.

1) Hepuox konebanmuii pasen 8 - 10°° .
2) Yacrora xone6anuit pasHa 250 kI,

3) B Moment Bpemenn (=2-10°c Momymis cHiBI TOKa B KaTyIIKe
MHYKTUBHOCTH MaKCHMaJIEH.

—6
4) B momeHT BpemeHu (=8 10" c OSHeprus MarHUTHOTO IIOJII KaTYIIKU
WHAYKTUBHOCTH MaKCHUMAJIbHA.

—6
5) B momeHT BpeMeHH £ =4 - 10’ ¢ SHEprHsl dIEKTPUIECKOro MoJisl KOHAEHCaTopa
MUHUMAJIbHA.

OtBerT:
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VYyacTok I[end, COCTOSIIMA H3 OTpe3ka IMPOBOAa C OOJNBIIUM  yACIBHBIM
COIPOTHBJICHUEM, TTOIKIIOUEH K KIeMMaM HCTOYHHKA IIOCTOSHHOTO HAIPSHKSHUSI.
JlaHHBIA OTPE30K MPOBOAA 3aMECHWIIM JIPYTUM IPOBOJOM TaKOW K€ JUTMHBI M U3
TOTO JK€ Marepuaija, HO BIBOe OOnpimiero auamerpa. Kak u3MeHWIHCh
B pe3yJIbTaTe 3TOM 3aMEHbI CHJIa TOKA HA YYaCTKE LEMH M CONPOTHBICHHE 3TOTO
yuactka? CuuTaTh, 4TO HANPSHKEHUE HA YIACTKE e COXPAHSIETCS TIOCTOSHHBIM.
JInst Kax70# BEJTMYMHBI ONIPEISITUTE COOTBETCTBYIONIMN XapaKTep H3MECHCHUS:

1) yBemmummack
2) yMEHbIINIACh
3) He u3MeHWIach

3anumute B TaOMUIy BBIOpaHHBIC MUGPHI IS KaXI0W (PU3MUYCCKOW BEITHMYUHBI.
Ludpet B 0TBETE MOTYT MOBTOPSITHCSL.

Cuna Toka ConpoTHBiicHHE

B pesymprare spepHOW peakuuu gLi + 12H - 2X+ ;He oOpasyercss  Apo

A
XHMHUYECKOr0 31eMenTa ;, X . KakoBo Maccooe unciio A oOpasopasuierocs sapa X?

OrTBerT:

IIpu wuccnenoBaHMM 3aBUCUMOCTH ~ MaKCUMAJIBbHOW KUHETUYECKOH SHEpruu
(DOTORIICKTPOHOB OT JUIMHBI BOJNHBI MAJafolIero CBeTa (OTOIIEMEHT OCBELIAIH
4yepe3 pasNuuHble CBETOQUIBTPH. B mepBoil cepur OMBITOB MCHONB30BANU
CBETOMMIBTP, HPOMYCKAOMMNI TOIBKO YIBTPA(UONETOBOC H3IyUCHHE, a BO
BTOPOH — IPOIYCKAIONIMH TOJBKO CHHHUH CBeT. B kakmom ombITe HaOmomann
spieHue Gororddexra u U3MepsIIN 3a1epAKUBAIOIIEE HAIPSIKEHUE.

Kak wu3MeHsnHMCh UIMHA CBETOBOM BOJIHBI, Majarolmield Ha (OTORJIEMEHT,
M MaKCUMajbHas KHHETHYeCKas OJHEeprus (HOTOIIEKTPOHOB MIpH Iepexoie
OT IIEpBOH CEpPUM OIBITOB KO BTOpOH? JIng KakJoH BEIUYUHBI OIPEAEIUTE
COOTBETCTBYIOLINI XapaKTep e€ H3MEHEHUS:

1) yBenuuuBanach
2) yMeHbIIamach
3) He U3MEHsIACh

3anumuTe B TaONUIy BEIOpaHHBIC MUMPHI AT KOKAOH (U3MYECKON BEIHYHHBL
Ludpsl B 0OTBETE MOTYT OBTOPSITHCSL.

JlmHa CBETOBOM BOJIHBI, MTATAfOIIEH MakcumanbHasi KHHETUYECKast
Ha $OTOIJIEMEHT 9Heprusi POTOIIEKTPOHOB
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BeibepuTe BCe BEpHBIC YTBEPKACHUS O (QHU3MYCCKHUX SBICHUAX, BEIUYMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIuTe HUQPHL, 01 KOTOPBIMU OHU YKa3aHBI.

1) PaboTa cHiBI TSDKECTH IO IEPEMEIICHHIO Tella MEXKAY IBYMS 3aIaHHBIMHU
TOYKAMH 3aBUCUT TONBKO OT JUIMHBI COETUHSAIOIIEH UX TPACKTOPHH.

2) Ilpm mpounx paBHBIX ycHOBHAX IU(pGY3us NpoTekaeT B TBEPABIX TeNax
3HAYUTENIFHO MEIUICHHEE, YeM B KHIKOCTAX.

3) Bech oamekTpocTraTHUecKMH 3apsA  TPOBOJAHMKA COCPENOTOYEH Ha  €ro
MIOBEPXHOCTH.

4) CB0OOAHBIC 3JIEKTPOMArHUTHBIC KOJICOAHHUSI SIBJISIFOTCS TAPMOHHUECKAMHU, €CITU
JNEKTPUIECKUH 3aps] Ha OOKIaIKax KOHAEHCATOpa C TEYEHHEM BpPEMEHH
MEHSETCS 110 3aKOHY CHHYCA MM KOCHHYCA.

5) ATOMBI M30TOIOB OJHOTO M TOTO K€ XHMHYECKOTO 3JIEMEHTA Pa3IHJaroTCs
YHCIIOM TIPOTOHOB.

OrtBeT:

MaHoMeTp MporpagyrpoBaH B MHJUIMMETpax PTYTHOTO CTONOa. 3alHIIHTE €ro
TOKa3aHUs, €cId abCONIOTHAs MOTPENIHOCTh M3MEPEHHs NaBIE€HHS MaHOMETPOM
Ap =3 MM pT. CT.

Otser: ( + ) MM pT. CT.

B BJIAHK OTBETOB MNel nepenecume moJIbKO 4UCHA, He pa3zlenss UX
npooenom unu Opy2um 3HaAKoOM.
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VYdeHUKy HEOOXOAMMO Ha OIBITe OOHAPYXKHUTH 3aBHCHMOCTH JJIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOPa OT IUIOMIAAN KaKAOH M3 ero IJIacTHH. Y HEero MMeeTcs
MSATh KOHJICHCATOPOB, XapaKTEPUCTHKH KOTOPBIX MPHUBECHBI B TAOIHIIC.

Kakue aBa KoHaeHcaTopa HEOOXOIMMO B3ATh YYEHHKY, YTOOBI MPOBECTH 3TOT
OIBIT?

Paccrosnue HHBHEKTpHK’v
Ne ey IInomane , 3aMOTHSIIOIINI
KOHJIEHCcaTOpa ILTACTHHAMIL, MM IJIACTHHBI, CM MPOCTPAHCTBO MEXKITY
[IaCTHHAMM
1 0,2 20 napahuH
2 0,4 30 napaduH
3 0,2 20 ciroaa
4 0,3 10 cloaa
5 0,4 10 napadua

3anumTe B OTBETE HOMEpa BI)I6paHHI)IX KOHICHCATOPOB.

OTBeT:

He 3a0yobme nepenecmu ece omeemvt ¢ B/IAHK OTBETOB M |
6 coomeemcmeuu ¢ UHCMpYKyueil no 6bINOHEHUIO PAOOmblL.

Ilpogepome, umoobl Kaxcovlii omeem 0bvl1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOMEemcmayouez0 3a0anus.
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Yactsb 2

/lna 3anucu omeemoe na 3adanusn 21-26 ucnonvzyiiome b/IAHK OTBETOB Ne 2.
3anuwiume cnauana nomep 3adanusn (21, 22 u m.d.), a 3amem peweHue
coomeemcmeyiowieil 3a0auu. Omeembyl 3anucviéaiime YéMKo u pazoopuueo.

OmuH MONb TeNus y4acTByeT B IUKIHMYeckoM mponecce 1-2-3—4-1, rpacdux
KOTOPOTO M300pakEH Ha PUCYHKE B KOOpAWHATax p—7, TOe p — IaBJIeHHE rasa,
T — abcomoTHas Temmneparypa. [loctpoiite rpaduk IMKIa B KOOpauHatax p—V,
rae p — IaBleHHe rasa, V' — o0séM raza. Onupasch Ha 3aKOHBI MOJEKYISIPHON
¢M3UKM ¥ TepMOJWHAMUKH, CPaBHHTE MOIYNb PabOTHI ra3a B mpomecce 2-3
¥ MOJyJIb paOOTHI BHENITHUX CHII B IIporecce 4—1.

PA

Spo

3po / 3

po | =y

»

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

Ilonnoe npasunsnoe pewrenue Kax)dcoou uz 3adau 22-26 00axcHo codepircams
3aKOHbL U YOPMYTIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO 0N
peuteHua 3a0auu, a MaKdlice mamemamuyeckue npeodpazoeanusn, pacuémol
C YUCTICHHBIM OMGEMOM U NpU HE0OX00UMOCHU PUCYHOK, HOACHAIOUWUIL
pewenue.

IIpu urpe B KpoOKeT Ha JIyXaiKe OXHOPOIHBIA TyOOBBIH %\( oo
map Maccod m = 454 1 3akartwics B SIMKY C BOJAOH
(cM. pHCYHOK), TpH 3TOM TMOJOBMHA MIapa OKa3alach
B Boje. Ompenenure MIOTHOCT AepeBa, €CIH IIap AaBUT
Ha pOBHOE IHO sMKH ¢ cwioi F = 1,66 H. Cuenaiire
CXEMAaTUYHbIH PUCYHOK C yKa3aHMEM CHJ, JEHCTBYIOLIMX
Ha Imap.
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B wmaeanbHOM  KoneOaTeNbHOM  KOHTYype  (CM. PUCYHOK)
HaIpsDKEHHE MEXIy OOKIaIKaMH KOHICHCATOpa MEHSETCS IO
saxony U, =10-sin(10000¢ + 7). Maxcumanshoe 3Hauenme & =
cutbl Toka B KoHType [ =0,1 A. Onpenennte HHIYKTHBHOCTD
KaTyLIKH.

B Oyteiike 00BEMOM 1| J1 HAXOOWTCS TENUH NPH HOPMAIEHOM aTMOC(HEPHOM
naBineHun. [OPIBIIKO GYTHUIKM IUIOMAABI0 2 CM’ 3aTKHYTO KOPOTKOM IPOOKOIA,
nmeromeif maccy 20r. Korma OyTBUIKY IIOCTaBMIIM HAa CTOJI  BEPTHKAIBHO
TOPJIBIIIKOM BBEpPX, OKA3aJI0Ch, YTO €CIIH COOOIINUTH I'eHI0 B Oy THUIKE KOJIMYECTBO
TenaoTel He MeHee 9 JIK, TO OH BBHITAIKHBAaeT HPOOKYy M3 ropibimka. Kakyio
MHHHUMAIIbHYIO TIOCTOSIHHYIO CHITy HYXHO IPUIIOKHTH K MIPOOKe, YTOOBI BBHITAIUTh
e¢ W3 TOpIBIIKA OYyTBUIKH, HE HarpeBas, €ClIM OyTBUIKA JICKUT TOPH30HTAIBHO?
Mopnynbs CHIIBI TpeHUs, AEHCTBYIOIEH Ha MpPOOKY, CYATaTh B O0OMX CIydasx
OJJMHAKOBBIM.

KBagpar co cropoHoii a=20cM pacroyioXeH
B IUIOCKOCTH TJIABHOHW ONTHYECKOH OCH TOHKOIL N
coOMparomei JTUH3bI ¢ OMTUYeCKOW cuiod D =2 maurp 7
TaK, 4TO JIBE €ro CTOPOHBI MapaJUICIbHBI MJIOCKOCTH
JIMH3BI (CM. PUCYHOK). PaccTosiHUE OT mabHEH CTOPOHBI
KBajJpaTa 10 IIOCKOCTH JuH3HI d; = 90 cM. Onpenenure d
IO W300pakeHUsI KBajpaTta B JmH3e. Cremnaiite

PHUCYHOK, Ha KOTOPOM ITOCTPOWTE H300pakeHHe KBajpaTa B JIMH3E, YKa3aB XOJ
BCEX HEOOXOIMMBIX TS TIOCTPOEHHMS JTyUei.
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CHapsim B monéTe pa3opBajliCsi Ha JBa PAaBHBIX OCKOJIKA, OJUH W3 KOTOPBIX
MPONOJDKMJ JIETETh TIO HANpaBJICHWIO NBW)KECHUS CHapsga, a JIPYyrou IMojeTel
B TPOTHUBOIOJOXKHYIO CTOPOHY. B MOMEHT paspbiBa CyMMapHas KHHETHYECKast
SHEPrusi OCKOJKOB BO3pocia 3a cu€T »Hepruu B3pbiBa Ha BennuumHy 0,5 MJDk.
Mopaynbp CKOPOCTH OCKOJKA, JETALIErO IO HAIlpaBICHUIO IBIDKSHHS CHapsaa,
paBeH 900 M/c, a MOIYJIb CKOPOCTH BTOpPOrO Ockoika paBeH 100 m/c. Haiimure
Mmaccy cHapsiaa. CoOnpoTHBIEHMEM BO3JyXa M Maccoil IOPOXOBOTO 3apsa
peHeopeyb.

Obocnyiime npumeHUMOCmb 3AKOHO08, UCROILIYEMbIX 018 PEeUleHUA 3A0ayu.

NJIN

Ha ropu3oHTaNsHOM HEMOIBHKHOM CTOJIE
JIeKAT nocka Maccor M = 0,8 kr. Ha mocke
HaXOJOUTCS MaJeHbKUIl Opycok Maccoit
m=200r. bBpycox u Jocka CBs3aHBbI
HEBECOMOMH HepacTsHKIMON HUTBIO,
NEePEKUHYTOH dYepe3 HEBECOMBIH OJIOK, KOTODBIH 3aKperuiéH Ha CTeHe (OTpe3KH
HUTH, HE JIeKallue Ha OJIOKe, TOpu30HTaNbHBI). KoahUIMEHT TpeHHs Mexay
O6pyckom u gmockoit W, =0,5, Mexmy cTomoM H AOCKOH W, =0,3. Jlocky TSHYT

| =
F
A I

BIIPaBO FOPH3OHTAIBHOM cuiio#t F'. UeMmy paBeH MOAYJb CHIBl F, eclu MOIYJIb
YCKOpeHHsI Opycka OTHOCHTENbHO croma a =1 m/c*? Tpemmem B ocH Ooka
npeHeOpeub. CrenaiiTe pPUCYHOK € yKa3aHMEM CHJ, JCHCTBYIOLNIMX Ha Tela.
Obocnyiime npumenumocms 3aKOHO06, UCHOIb3YeMbIX 0/ PEUICHUA 3A0aUu.
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nJjimn

OnHOPOIHEI phrdar AB MOXKeT Bpammarsesi 06e3 TPEHHs! BOKPYT HETIOABIDKHOMN OCH,
npoxomsmeld 4epe3 pbrdar B Touke O TEPHEHIWKYIPHO IUIOCKOCTH PHCYHKA.
K neBomy KoHIy ppluara B TOUKe A MPUKPEIJICHA HUTh, 32 KOTOPYIO C MMOMOIIBIO
IuHaMoMeTpa D pblUar HEMOABW)KHO YIEPXKHUBAETCS B TOPHU3OHTAIEHOM
MOJIO’KCHUH. HUTH COCTaBIIICT C BEPTHKAIBIO YTOJ, KOTOPBIH MOXXHO H3MEpPHUTH
¢ mnomomplo TpaHcnoptupa 7. Tlokasanus pauHamomerpa (B HBEOTOHAX)
U TpaHcnoptupa (B rpagycax) BuaHbl Ha ¢ororpadun. K touke C mpu momomu
JIpyroil HEBeCcOMOW HEpacTsHKUMOW HUTH TIOJABEIIEHa CTajbHAs IUIACTHHA
(cMm. dotorpaduro). Peryar, IuiacTHHa, HUTh W JAWHAMOMETP PACIHOJIOKCHBI
B BEPTUKAJILHON TUIOCKOCTH. MaccamMu TPaHCIIOPTHPA U HUTEH npeHeOpeyb.

D

OnpenennTe Maccy CTaabHOM TUIACTHHBI, €CIM peryar umeet Maccy 50 r. Cuenaiite
PHUCYHOK, Ha KOTOPOM YKa)KUTE BCE CHIIBL, IEHCTBYIOIIME Ha PhIUar U IUTaCTHHY.
ObocHyiime npUMEHUMOCb 3AKOHO08, UCHOTb3YEMBIX 01 PeUieHUA 3a0auu.

Ilposepvme, umoodvl Kaxcowviit omeem Obl1 3ANUCAH PAOOM C NPAGUILHBIM
HOMEPOM 3a0anusl.
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Cucrema olleHHBAHUSI IK3aMEHALUOHHOI padoThl 10 hu3NKe

3apanus 1-20

IIpaBmiibHOE BBIIOJHEHHME Kaxaoro u3 szamanmii 14, 7, 8, 11-13, 16, 19
u 20 omneHuBaercs | OautoM. 3aJaHWE CYMTACTCS BBITIOJIHEHHBIM BEPHO, €CITU
OTBET 3amucaH B ToW (opMe, KOTOopas yKa3aHa B WHCTPYKIIMU TIO BBIMOJHEHUIO
3aJIaHusA, U ITOJHOCTBIO COBIIAJIAET C 3TaJOHOM OTBeTa. B oTBeTe Ha 3amanue 20
TIOPSIIOK 3aITUCH CHMBOJIOB 3HAUEHUS HE UMEET.

[IpaBunpHOE BBINIOIHEHHE Kaxka0r0 U3 3aganuid 6, 10, 15 u 17 onenuBaercs
2 Gannamu. 3alaHUE CYMTACTCS BBIOJHEHHBIM BEPHO, €CJIM OTBET 3alHCaH B TOW
(dopme, KoTopast ykazaHa B HHCTPYKLHUH IO BBITOJHEHUIO 3a[JaHHUs, U MOJHOCTHIO
COBITIAJAET C TAJIOHOM OTBETA: KaXKJBI CHMBOJ B OTBETE€ CTOMT HA CBOEM MECTE,
JIMIIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBisiercs 1 6amn, eciau Ha J000H
OJIHOM TMO3UIIMU OTBETA 3allMCaH HE TOT CUMBOJ, KOTOPBIH MPEACTABICH B ATAJIOHE
orBeTa. Bo Beex apyrmx ciydasx BeictaBisiercss 0 OammoB. Eciam komuuectBo
CUMBOJIOB B OTBeTe Oonblie Tpedyemoro, BbicTaBisiercss ( 0ayuioB  BHE
3aBUCHUMOCTH OT TOTO, OBUIN JIU yKa3aHbl BCE HEOOXOIUMbIEC CHMBOJIBI.

IIpaBmiibHOE BBINOJIHEHUE Ka)J0ro U3 3anaHuil 5, 9, 14 u 18 ouenusaercs
2 bayutamu. B 3THX 3amaHMAX TPEANoaraeTcsl JBa WM TPH BEPHBIX OTBETA.
3aaHue CUYMTAeTCsl BBIIOJHEHHBIM BEPHO, €CIM OTBET 3amucaH B TOi (opme,
KOTOpas yKa3aHa B MHCTPYKUHWHU II0 BBITIOJHCHHUIO 3aJaHMsI, KaXJIbli CHMBOI
MIPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHWE CHUMBOJBL [lopsmox
3aIIMCH CHMBOJIOB B OTBETE 3HayeHHs He MMeeT. BricraBisercs 1 Oami, ecnu
TOJILKO OJIMH W3 CHUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET OSTAJIIOHY
(B TOM 4HCIie €CTh OJMH JUIIHUN CUMBOJ HApSAY C OCTAIBHBIMH BEPHBIMHU) WU
TONBKO OJWUH CHUMBOJ OTCYTCTBYET; BO BCEX JIPYTHX CIydasX BBICTABISCTCS
0 0aIoB.

Homep IIpaBuiabHbIH Homep IIpaBuibHbIH
3aaHUuS OTBeT 3alaHus O0TBET
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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Kpurepun oneHnBaHus BbINOJIHEHUs 32aHUI ¢ Pa3BEPHYTHIM 0TBETOM

Bemonnenne 3amanmii 21-26 (¢ pa3BEPHYTHIM OTBETOM) OIIGHHUBAETCS
npeaMeTHOl  komuccuel.  Ha  ocHOBe — KkpuTepueB,  IPEACTABICHHBIX
B MNPHUBEIAEHHBIX HIXKE TaOMUIAX, 3a BBIIOJHEHHE KaKAOTO  3aJaHUs
B 3aBHCHMOCTH OT TIOJHOTBHI M IPAaBHJIBHOCTH JIaHHOT'O 3K3aMEHYEMBIM OTBETa
BbIcTaBIsAeTCs 0T 0 10 MaKCUMaJIbHOrO Oasa.

BoimosnHeHnue 3afaHuil OLIGHUBAETCST Ha OCHOBAHUM OIMCAHMS IOJIHOTO
MPaBUJILHOTO OTBETA, 38 KOTOPBII BBICTABISAETCS MAaKCUMAaIbHBINA 0asul, a HaIu4ue
TeX WIA WHBIX HENOCTAaTKOB WJIM OMIMOOK MPUBOMUT K CHH)KEHHWIO OICHKH.
B cxeme oueHuBaHUS y4TEeHbl HaubOoyiee THUIWYHBIE OMIMOKKA HIIM HEIOYETHI,
JIOIIyCKaeMble yYaCTHUKaMM 3K3aMEHa, U OIPE/EICHO UX BIMSHUE Ha OLlEHUBAaHUE.

Jns xaxgoro 3amanus 21-26 mpUBOAWTCA aBTOPCKUH CHMOCOO pEIICHHS.
IIpemnaraemerii croco® (METOM) pemIeHHs He SBISIETCS 00pa3lloM pelIeHHs
U OIPENEIFONIMM JUIS MOCTPOCHUS LIKaJIbl OICHWBAHHSA PAa0OT IK3aMCHYCMBIX.
Pemenne sx3aMeHyeMOTr0 MOYKET UMETh JIOTHKY, OTIAMYHYIO OT aBTOPCKON JOTUKU
pemeHus: (aTbTePHATHBHOE peIIeHHE). B 3TOM ciydae OJKCIepT OICHUBAET
BO3MOXKHOCTh pEUICHHs KOHKPETHOH 3aJadd TeM CII0COO0OM, KOTODBIH BHIOpa
9K3aMeHyeMblii. Ecim xoa pemeHus »K3aMEHYyeMOro IOIMYCTHM, TO OJKCIEpT
OLIEHMBAET MOJHOTY M MPAaBHJIBHOCTH ATOTO PEIIEHHUs] HA OCHOBAHUH TOTO CIIHMCKA
OCHOBHBIX 3aKOHOB, (OpPMYyNl WM YTBEPKACHHUH, KOTOPhIE COOTBETCTBYIOT
BEIOPaHHOMY CIIOCOOY PEIICHHS.

Jns 3amanuii 22-26 B cXeMe OLIGHUBAaHHUS HCIIOJIB3YIOTCS  €/IMHBIC
TpeOOBaHMS K TIOJTHOMY MTPAaBUIEHOMY OTBETY.
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OnmuH MOJNb TeNUs Y4acTBYyeT B IMKIMYeckoM mponecce 1-2-3—4-1, rpadux
KOTOPOro M300pa€H Ha PUCYHKe B KoopAuHartax p—7, TIe p — JaBleHHE rasa,
T — abGcomotHas Temmeparypa. [loctpoiite rpaduk nukia B KoopauHatax p—V,
r7e p — JaBileHHe rasa, V' — o0séM ra3a. Ommpasch Ha 3aKOHBI MOJEKYJISIPHON
(GM3MKM W TePMOJMHAMHUKH, CPaBHHTE MOIYNb PabOTHI rasa B Ipomecce 2-3
W MOJyJIb paOOThI BHEIIHUX CHII B mporecce 4—1.

DA 5
5P0 A\ 4
3p0 3

1
Po e — 4
0 T, 2T, 3T, 4T, 5T, 6T, T

Bo3moxHoe pPelICHHuEe

1. Ioctpoum rpaduk IMKIa B KOOpAMWHATax p—V, rae p — naBieHue rasa, V —

00B&M raza. [lepecTponm rpauk MUKIA B 3THX KOOPAWHATAX.

IIpomecc 1-2 mpm v =const ABIIETCA H30XOPHBIM, IOCKOJBKY €ro rpaduk

MPOXOAUT Yepe3 Hadalo KOOPIWHAT [3 =const |. B xozme mpomecca abcomoTHas
T

TeMIlepaTypa 1 JaBJICHHE I'a3a YBEIHYIIHCE B 6 pas.

TIpouecc 2—3 U30TEpMUYECKHIA, PH V = const ero rpa)koM B KoopauHarax p—V

sBysieTcs  runepbona. CornacHo 3akoHy bolinma — Mapuotra (pV =const)
YMEHBIIIEHHE IaBleHUsl Taza B 2 paza NpuBenéT K yBenuueHHro oObéMa rasa
B 2 paza.

IMpomecc 3-4 mpu v =const SBISETCA H30XOPHBIM, IMOCKOIBKY €ro rpadpuk

IPOXOJUT Yepe3 HauaJlo KOOpIUHAT (% = constj. B npouecce 3—4 ra3z u30XxopHO
YMEHBIIHI CBOIO a0COMIOTHYIO TEMIEpaTypy M JaBlcHHE B 3 pa3a, a B Ipolecce
4—1 — n300apHO BepHYJICS B MCXOJHOE COCTOSIHUE COTNacHO 3akoHy I eii-JItoccaka

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

(CcM. pHCYHOK).

2. Pabora rasa B TepMOJMHAMHKE YHCJICHHO paBHA IUIOMAMN (GUIYpHl IOX
rpadukoM B KOOpAWHATAX, TJI€ p — NaBJICHUE Ta3a, } — 00béM rasa.

W3 rpaduka BHUIHO, 4TO MOAYJL pabOThI Ta3a B MpoIecce 2—3 YHCICHHO paBeH
IJIOMAAK TIOA runepoonoii 2-3 u 4,, >3p, (2V0 -V, ): 3poVoy» & MOYJIb PabOTBI
BHEWIHHUX cuil B poutecce 4—1 4, .. = p, (2V, -V )= p,V,-

Taxum 06pasoM, |4y, | > |44, |-

3. Omsem: Moayne paboTHl raza B mpouecce 2—3 Oosiblie MOIYJsL PabOThI
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BHEWIHUX CUII B nponecce 4—1: |4, | >[4, 5, |-
DA
6po 2
Sp() \
4po A 3
3po
2po 1 4
Po <
0 Vo 2V 3V V
Kpurtepuu oneHuBaHHs BbINOJTHEHHS 321aHUS Basibl
IIpuBeneHO MONIHOE IPAaBUIIBHOE PELICHUE, BKIIIOYANOLIECE IIPAaBUIIBHBIN 3
oTBeT (B JaHHOM citydae: 7. 3) U MOJTHOE BEPHOE OOBsICHEHUE (B TaHHOM
ciydae: n. 1-2) ¢ mpsIMbIM yKa3aHHEM HaOJt0JaeMbIX SBICHUI U 3aKOHOB
(B TaHHOM CIly4ae: 3aKOHbl U30NPOYeccos, epaguuieckoe npeocmasienue
pabomvl 8 MepMOOUHAMUKE)
JlaH TIpaBWIBHBIA OTBET, W TPHUBEICHO OOBSICHEHWE, HO B PEIICHUU 2

MUMEETCA OJUH UM HECKOJIBKO U3 CICAYIOIUX HEAOCTATKOB.

B 00bsicHEeHNN HE yKa3aHO WJIM HE HCIIONB3YETCS OAHO M3 (PU3UUECKHX
SIBICHUH, CBOWCTB, ONpEAENCHUH HIM OJUH W3 3aKOHOB ((opmyn),
HEOOXOJUMBIX JUIsl IOJIHOTO BepHOro oObsicHeHus. (YTBepKIcHHE,
Jekaliee B OCHOBE OOBSICHEHHs, HE MOAKPEIUICHO COOTBETCTBYIOIIUM
3aKOHOM, CBOWCTBOM, SIBJICHUEM, ONPEAEICHUEM U T.I1.)

U (NUJIN)
VYkazaHel Bce HEOOXOIUMBIE UIS OOBSICHEHHS SIBJICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPIKUTCS OJIMH JIOTHUSCKHI HETOUET.

U (UJn)
B pemennn uMEIOTCS JIMITHHE 3alyCH, HE BXOMIIIIME B pEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIE HE OTHENCHBl OT pEIIeHHs
U HE 3a4YEPKHYTHI.

n (M)
B pemenun uMeeTcs HETOYHOCTh B yKa3aHWU Ha OJHO M3 (U3UUECKHX
SIBJICHUH, CBOMCTB, ONpee/ieHNH, 3aKOHOB ((popMyIT), HEOOXOTUMBIX IS
MTOJIHOTO BEPHOTO 00BSICHEHHS

IIpencTaBieHO peuieHHE, COOTBETCTBYIOLICE OMHOMY H3 CIICIYFOIINX
CITy4aeB.

JlaH mpaBWIBHBIM OTBET Ha BOMNPOC 3aJIaHUs, U MPHUBEICHO OOBSCHEHHE,
HO B HEM HE YyKazaHbl JiBa SBJICHUS WIM (U3NYECKHX 3aKOHa,
HEOOXOAMMBIX JJIsl TIOJTHOTO BEPHOTO OOBSICHEHHUS.

4 010%1
VkazaHel Bce HEOOXOMUMBIE I OOBSCHEHHUS SBIEHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIIUECS PAcCYXICHHUS, HalpaBlICHHbIC
Ha NOJIy4eHHE OTBETA Ha BOIPOC 3aJIaHUs, HE TOBEICHBI 1O KOHIIA.

NN
VkazaHbl Bce HEOOXOAUMEBIEC IS OOBSICHEHMS SBICHHS M 3aKOHEI,
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3aKOHOMEPHOCTH, HO UMCIOIIHECs PACCyKICHHUS, IPUBOJINIIE K OTBETY,
COJIepKaT OIIUOKH.

nim
VYka3aHBl HE BCE HEOOXOMUMEIC JUIi OOBSICHEHUS SBICHUS U 3aKOHBL,
3aKOHOMEPHOCTU, HO HMEIOTCS BEPHBIE PACCYKACHUS, HAIPaBICHHBIC
HA pelleHUE 331a4U

Bce cnyuan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIICYKA3aHHBIM 0
KPHUTEPHUSAM BBICTABIICHHUS OLCHOK B 1, 2, 3 bayuta

Maxcumanvroiii 6ain 3

ITpn urpe B KpOKET Ha JIy)KailKe OXHOPOIHBIA JTyOOBBIH
miap macco m = 454 r 3akatuics B SIMKY C BOJOM
(cM. pHCYHOK), TIpH 3TOM NOJOBMHA IIapa OKa3alach
B Boze. Onpenenure IIOTHOCTh AEPEBA, €CIIU 1Iap JABUT
Ha pOBHOE IHO sIMKH ¢ cwiod F = 1,66 H. Cpenaiite
CXEMaTHYHBI PUCYHOK C YKa3aHHUEM CHJI, EHCTBYIOIIUX
Ha map.

Bo3MoskHOe penienne

1. BeiOepeM HMHEpUHAIBHYIO CHCTEMY OTCUETa
«Jlyxaiikay.

2. Ilo Tperbemy 3akony Hetotona N = F'

(N — cHta peaxIiiu ormopsr).

3. 3anuuiem BTOpoii 3akoH HetoToHa

IS IIapa B MPOEKLHAX Ha och Ox:
F,+N-mg=0,

V _pgm
2 2
rae V' — 00béM mapa, p — IUIOTHOCTH JIepeBa, P,— INIOTHOCTH BOJIBL.

m=pV, F,=p,g

Tosyuum F =mg(l—§—“p), OTKy[Ia:
__mgp, _ 0,45410-1000
P 2(mg—F)  2(0,454-10-1,66)
Orsert: p =790 kr/m’

~790 Kr/M’.
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KpnTepml OIICHUBAHUSA BbINNOJTHECHUSA 3aJJaHUA

banabl

[IpuBeneHo noHOE pelIeHue, BKIIOYAroIee CIeAyIOMNe dJIeMEHTHI:

I) 3ammcanpl ~ MONMOXEHUST  TEOpHUM WM (QHU3HYECKHE  3aKOHBHI,
3aKOHOMEPHOCTH, HPUMEHECHHE KOTOPBIX HEOOXOAMMO I pPEIICHHS
3aa4i BHIOpaHHBIM CcHocoOOM (B ITaHHOM cIly4yae: mpemull 3aKOH
Hvromona, emopoii 3axon Hviomona 0nsa wiapa, vipasxcenue 0 cuivi
Apxumeda, c6:a3b Maccvl menda ¢ RIOMHOCHBIO);

II) cmenanH pUCYHOK ¢ yKa3aHHEM CHII, JEUCTBYIOIINX HA IIap;

IIT) orucaHbl Bce BHOBb BBOJAMMBIC B PELICHUH OYKBEHHBIE 0003HAUCHHS
(u3nUecKuX BEIHYMH (3@ UCKIIOUeHUueM 0003HAYeHULl KOHCTAHM,
ykazanuuvix 6 eapuanme KUM, obo3nauenuii, ucnonvzyemvix 6 yClosuu
3a0auu, U CMAHOAPMHBLIX O0OO3HAUEHULl GeIUYUH, UCNOTL3YeMbIX NpU
HanUCauuu Qu3uyecKux 3aKoHos),

IV) mpencraBieHsl HEOOXOIUMBIE MaTeMaTHYECKHE MPeoOpa3oBaHUs
1 pacu€Tl (IOACTAHOBKA YHCIIOBBIX JTaHHBIX B KOHEYHYIO (OPMYIY),
MPUBOJSILMUE K IPABUILHOMY YHCIOBOMY OTBETY (IIOITyCKaeTCsl peLIeHue
«TI0 YacTsM» C MPOMEXYTOYHBIMHU BBIYUCIICHHUAMHU);

V) mpexacTaBieH NMPaBWIBHBIH OTBET C yKa3aHHEM CIWHUIl U3MEpEHHs
HMCKOMOU BEIMYMHBI

2

[IpaBuiasHO 3amMcaHBl  BCE HEOOXOAMMEBIE — ITOJIOXKEHHS  TEOPHH,
¢u3nuecKkue 3aKOHbI, 3aKOHOMEPHOCTH, M TIPOBEJCHBI IIPe0OpPa30OBaHus,
HalpaBJICHHbIC Ha PELIeHHE 3a/la4M, HO MMEETCs OJMH MM HECKOJIBKO
U3 CIENYIONINX HEJOCTATKOB.

3amucu, coorBercTBytome nyHkram Il wimm I, mpexacraieHs
HE B IIOJTHOM 00bEME UM OTCYTCTBYIOT.

n (UJIn)
B pemeHun uMEIOTCS JUILIHUE 3alMCH, HE BXOASIIUE B pEIICHHE
(BO3MOXKHO, HEBEpHbIE), KOTOpbIE HE OTAENEHbl OT PEeLIeHUs
U HE 3a4€PKHYTHI.

u (UJIn)
B HEoOX0AMMBIX MaTEeMaTHYECKUX MPEeOoOPa30BAHUAX WU BBIYHUCICHHUSIX
JIOTYIIEHbI OIIMOKH, U (MJIM) B MaTeMaTWYeCKHUX MpeoOpa3oBaHUsX/
BBIYHCIICHUSAX IPOITYIIEHBI JOTMYECKH Ba)XKHbIE LIary.

u (UJIn)
OTcyTcTBYeT NMyHKT V, WK B HEM JOMylleHa ommOKa (B TOM 4YHCIe
B 3aIMCH €JUHUI] U3MEPEHUsI BETTMYHHBI)

Bcee cnyuan pemieHusi, KOTOpPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KPUTEPHUSIM BBICTABJICHHUS OLICHOK B 1 wmiu 2 Oaia

Maxcumanvruviii 6ann
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B  wmjcamsHOM — KONeOaTeNbHOM  KOHTYpe  (CM. PHCYHOK)
HaNpPsDKEHHE MEXTy OOKIAIKaMH KOHACHCATOPA MEHSETCS IO
sakony U, =10-sin(10000¢ + 7). Makcumanbhoe 3Hadenue &L =

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

KaTyILKH.

Bo3moxkHoe pPelICHuEe

1. MakcuManpHOE 3HAYCHHE HANPSDKCHUS HA KOHACHCATOPE M LHKIHYCCKAs
gacrota Komebammit U_ =10B m ©=10000c”" coorBercTBeHHO. Il0 3aKoHY

max

COXpaHCHUA SHCPIHUU NTOJTYUNUM:

CU,, LI,
2de — ;dx s (1)

rae C — 2IeKTpOEMKOCTh KOHIEHCAaTopa, L — MHAYKTUBHOCTb KaTyIIKH, [ . —

MaKCHMAaJbHOE 3HAUCHUE CHJIBI TOKA.
2. ITo popmyne ToMcoHA IUKIMYECKAS aCTOTA
1

=, 2
0= e @)

OobenuHuB hopMmysl (1) u (2), momydnm:
L= U _ 10 =10mlH.
of__ 10000-0,1

max

Otser: L=10M'n

KpnTeplm OIICHUBAHUSA BbINOJHCHUSA 3aJaHUA bajaabl

IIpuBeneHo moyiHOE peleHue, BKI0Yarollee CleAyOIIe 2IEMEHThI: 2
I) 3ammcansl  monmokeHHMST — Teopum M (U3MUECKHE  3aKOHEL,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIl PELICHUs
3a/layl BBIOPAHHBIM CIIOCOOOM (B JTAHHOM CIIy4ae: 3aKOH COXPAHeHUs.
onepauu, popmyaa Tomcona);

I1) onrcaHbl Bce BHOBb BBOJMIMBIC B PEIICHUU OYKBEHHBIC 00O3HAUCHUS
(U3MUECKUX BENWYMH (3@ UCKIHOUeHUeM O0003HAYeHUl KOHCMAHM,
yKazauuvix 6 eapuanme KUM, 0603nauenuil, ucnonvzyemvix 6 yciosuu
3a0ayu, U CMAHOAPMHBIX O00O3HAYEHUUl BelUYUH, UCNOAb3YEeMbIX HpU
HANUCAHUY U3UIECKUX 3AKOHOB);

II) npencraBineHbl  HEOOXOAMMBIE MaTEeMaTHYECKUE TMPeoOpa3OBaHUs
U pacy€Thl (TIOACTAHOBKA YHCIOBBIX MAHHBIX B KOHEUHYIO (hopMmyiy),
TPUBOJIAIINE K MPAaBHIEHOMY YHCIOBOMY OTBETY (IOIMyCKAeTCS PElICHHE
«T10 YacCTsIM» C IPOMEKYTOUHBIMHU BBIYHUCIICHUSIMH ),

IV) npencraBieH npaBWJIbHBIA OTBET C YKa3aHHEM EIUHHUL] U3MEPEHUs
HMCKOMOH BEJIMYNHBI
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[IpaBunbHO 3ammcaHBl BCE HEOOXOAMMBIE MONOXKEHUS TEOPHUH, 1
(m3uyeckre 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBECHBI IIpeoOpa3oBaHM,
HalpaBJCHHBIE HA PEUICHUE 3a/la4d, HO MMECTCS OJUH MM HECKOJIBKO
U3 CIIEAYIOIUX HEJOCTATKOB.

3amucH, COOTBETCTBYIOIME IyHKTY II, mpeacraBieHbl HE B IOJIHOM
00BEME HUITH OTCYTCTBYIOT.

U (UJIN)
B pemeHnn WMEIOTCS JMIIHME 3allCH, HE BXOJMIINE B pEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTHEJNCHbl OT pPeLICHUs
U HE 3aYEPKHYTHI.

U (UJIN)
B HeoOX0OMMBIX MaTeMaTHYeCKHX NPeoOpa3OBAHMSAX MM BBIUHCICHHSIX
JIONYIICHbI OIIMOKK, W (WIM) B MaTEeMaTHYECKHX IMPeoOpa3oBaHUsIX/
BBIYHCIICHUSIX MPOITYIIEHbI JIOTHYECKH Ba)KHBIE IIarH.

U (UJIN)
OtcyrcrByeT myHKT 1V, wim B HEM JomyleHa ommbKka (B TOM YHCIE
B 3aIMCH €JUHUL HU3MEPEHUsI BETUYHHBI)

Bce ciydau peimieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPUSIM BBICTABJICHHUS OLICHOK B 1 wmiu 2 Oaia

Maxcumanvrviii 6aun 2
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B Oyrtbuike 00BEMOM 11 HaxoAWTCs TEIHH INPH HOPMAIBHOM arMochepHOM
JIaBJeHUU. [OpJbIIKO OyTBUIKHM TUIOIIAALI0 2 oM’ 3aTKHYTO KOPOTKOW MpPOOKOH,
umetomeid maccy 20r. Korma OyTBUIKY IOCTaBIUIM Ha CTOJI BEPTHKAIBHO
TOPJIBIIIKOM BBEpPX, OKA3aJIOCh, YTO €CIIM COOOIINTH TeIUI0 B OYTBUIKE KOJIMYECTBO
TemwnoTel He MeHee 9 JIK, TO OH BBITAJKMBaeT NPOOKy W3 ropublimka. Kakyio
MUHHAMAIIBHYIO TIOCTOSTHHYIO CHITY HY>KHO MPHJIOXKHUTH K TPOOKE, YTOOBI BEITAIIUTH
e€ W3 TOpIBIIKA OYTBUIKH, HE Harpepas, €ClIM OyTBUIKA JICKUT TOPH30HTAIHHO?
Monyap CHIBI TpEHHs, ACHCTBYIOIIEH Ha MPOOKY, CUMTaTh B OOOMX CIydasx
OJIMHAKOBBIM.

Bo3mozkHoe pelICHuEe

1. Korma OyThbUIKa pacmoyioXeHa TOPHU30HTAIBHO
(cM. puc. a), HAaBIEHUE CHAapyXH U BHYTpU
OZINHAKOBO M PaBHO arMmocdepHoMy p,. Iloatomy
NP BBITACKUBAHUM MPOOKU MPUKIaAbIBaeMasi U3BHE
MHHUMAaNbHas CHJIA COTJIACHO BTOPOMY 3aKOHY
HbtoTOHa ypaBHOBEIIMBACT CUIY TPEHUS: F = F, . 2o

|

2.Korma OyThUIKa pacrojioKeHa BEPTUKAJIBHO, i

a renuio B OyThUIKE COOOIMIEHO MHHUMAIBHOE e
KoiuyecTBO TeroTel O =9 J[K, B MOMEHT BbLIETa

CyMMa BCEX CHJI, JCHCTBYIOIIMX Ha THpoOKY,

COMTaCHO BTOpPOMY 3aKkOHY HbIOTOHa paBHa HYIHO

U TO03TOMY HMEEeT MECTO paBeHCTBO  CHII:

poS + F, +mg = pS, T/e p — IaBicHue rels BHyTPH

PS=F puc. 6

BBIT

OyTBUIKH, pS=F

JaBi
(cMm. puc. 6).
3. HarpeBanue reius NpOHCXOANUT M30X0pHO. [ToaTOMY corflacHO mepBoMy 3aKOHY
TEPMOJUHAMUKH KOJIHYECTBO TEIUIOTHI (), COOOIIEHHOE Tenuio, WAST Ha
YBeIUUCHHE BHYTPSCHHEH SHEPTUU Telusl ITepel BEUICTOM PoOKU AU :

0=AU =ACVRT) =AC p) =2V (5~ p,).

FT,,+mg.

4. U3 m. 2 umeeM p—p, = S

3V (F, +mg)
28
6. CnieioBaTeNIbHO, U3 BBIPAXKCHUS JJ1s1 COOOHIEHHOTO KOJUYECTBA TEIJIOTHI MOKEM

5. B wurore Q0=

28 N
nony4uts F, = WQ —mg, OTKyZa, C y4éTOM IIyHKTa 1,

-4
FoF :2QS_m _2-9-2-10

-0,02-10=1H.
R4 g 3-107

Ortser: F=1H
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KpnTepml OIICHUBAHUSA BbINNOJTHECHUSA 3aJJaHUA

banabl

IIpuBeaeHO MONHOE PELICHNE, BKITIOYAIOIIEe CICIYIOIINE SJIEMCHTHI:

I) 3ammcansl  moNMOXKEHWA ~— TeopuH U (H3WYECKHE ~ 3aKOHHI,
3aKOHOMEPHOCTH, HPUMEHECHHE KOTOPBIX HEOOXOAMMO I pPEIICHHS
3a/la4yd  BBIOpAHHBIM CIOCOOOM (B JIaHHOM CiydYae: nepevlil 3aKOH
MepMOOUHAMUKY, opmyaa Ofisl GHYMPEHHel JHepeuu UdearbHo2o
00HOAmMOMHO20 2a3a, eémopoi 3axon Hvlomona, opmynra ons cesnsu
MOOYIA Cunibl 0A6IeHUs ¢ OasieHueM 2a3a);

IT) orucaHbl BCe BHOBL BBOJMMbBIC B PELICHUH OyKBEHHBIC 00O3HAYCHHS
(bu3MYecKUX BEMUYHH (3a UCKIIOUeHUeM O0O03HAYeHUll KOHCMAaHm,
ykasanuwbix 6 eapuanme KHUM, o6osnauenuil, ucnonbsyemvix 6 ycioguu
3a0auy, U CMAHOAPMHLIX ODO3HAYEHUL GEIUYUH, UCNONb3YEMbIX NpU
HanUCauuy Qu3uyecKux 3aKoHos);,

IIT) mpexacraBieHsl HEOOXOAMMBIE MaTeMaTHYEeCKUe MpeoOpa3oBaHUs
1 pacu€rl (IOACTAHOBKA YHCIIOBBIX JTaHHBIX B KOHEYHYIO (OPMYIY),
HPUBOJISIINIC K IIPABUIFHOMY YHCIOBOMY OTBETY (IOIMYyCKAaeTCsl PeIIeHNe
«I10 YaCTSAM» C IPOMEKYTOYHBIMHU BBIYHUCIICHUSIMA);

IV) mpencraBneH NpaBUIBHBIN OTBET C YKa3aHHEM CIMHUI] H3MEPEHUs
HMCKOMOU BEIMYKHBI

3

IIpaBunbHO 3ammcaHbl  BCe HEOOXOJMMBIC —IIOJIOKEHHS TEOPHH,
(usnUecKue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEICHBI HEOOXOAUMbIC
npeoOpa3oBaHus, HO HMMEETCS OJMH WM HECKOJIBKO W3 CJEIYHOIINX
HEJOCTATKOB.

3amucH, COOTBETCTBYIOIIME MYHKTY II, TpeacTaBieHbl HE B IOJHOM
00BEME UITH OTCYTCTBYIOT.

n (MJIn)
B perneHnn WMEIOTCS JIMIIHUE 3allliCH, HE BXOAANIME B PEIICHUE
(BO3MOXXKHO, HEBEpHbIE), KOTOpblE HE OTHEIECHbl OT PEIICHUS
U HE 3a4EPKHYTHI.

n (UJIn)
B HE0OXOAUMBIX MaTEeMAaTHYECKUX MPEOOPa30BAHUIX WA BBIYUCICHHUSIX
JIOTYIIEHbl OLIMOKHM, W (MIM) B MaTeMaTHYECKUX MpeoOpazoBaHHsIX/
BBIYUCIICHUSX MPOITYIIEHBI IOTHYECKH BaKHBIE IIArH.

" (UJIn)
OtcytctByeT myHKT IV, wiu B HEM nomymieHa ommoOKka (B TOM YHCIE
B 3aIMCH €JHHUI] N3MEPEHUsI BETMYHHBI)

[IpencraBiieHbl 3alUCH, COOTBETCTBYIOIIME ONXHOMY W3 CICIYIOIIHX
CITy4acB.

IIpencraBineHsl TONBKO TIONOXKEHHS H  (OPMYIBI, BBIpAKAIOIINE
(usndecKue 3aKOHbBI, MPUMEHEHNE KOTOPBIX HEOOXOIMMO JUIS PEIICHUS
JNAHHOW  3ajmaud, 0e3  Kakux-ImObo  mpeoOpa3oBaHWid €  HX
HCIIOIb30BAHHUEM, HATIPABICHHBIX HA PEIICHUE 3a/1a49H.
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N
B pemernun orcyrcrsyer OJIHA n3 ucxomgHseIx (opMyrd, HeoOXoanmas
JUI peLIeHUs JaHHOM 3ajaud (WIKM YTBEpXKJIEHHE, JIEXKAIIee B OCHOBE
pelleHHs1), HO TNPHCYTCTBYIOT JIOTHUECKH BEpHBIE NpeoOpa3oBaHMs
¢ umeromumMucs GopMyIaMH, HalpaBICHHBIC Ha PEIICHUE 3a1a4u.

nim
B OJIHOM w3 ncxoaHbIx (bopMyI1, HCOOXOAUMBIX JJISI PEIICHUS TaHHOU
3afa4u (MU B YTBEP KICHHH, JIEXKaIlleM B OCHOBE PEIleHus ), JOMyIleHa
ommOKa, HO TPHCYTCTBYIOT JIOTHMYECKH BEpHBIC IpeoOpa3oBaHUSL
¢ UMeromuMucs GopMyIaMH, HalpaBJICHHBIC HA PEIICHUE 3a/1a9l

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

Maxcumanvruwii 6aun 3

KBagpar co croponoit a=20cMm pacmoioxeH
B IJJOCKOCTH TJIABHOM ONTHYECKOM OCH TOHKOM » N
cobuparomeil JMH3bl ¢ onTHYecKod cuioi D =2 antp X
TaK, YTO JIBE€ €r0 CTOPOHBI IapauieibHBI IIOCKOCTH g
TUH3HL (CM. PUCYHOK). PaccTostHUE OT nanpHEl CTOPOHEI B
KBaJ[paTa JI0 IIOCKOCTH JUH3HI d) = 90 cM. Onpenenure Cod
iomaae u300pakeHus KBaapata B nuH3e. Crenaiite

PUCYHOK, Ha KOTOPOM IIOCTPOWTE M300paKeHUE KBajpaTa B JIMH3E, YKa3aB XO[I
BCEX HEOOXOJUMBIX ISl IIOCTPOCHUS JTydeH.

Bo3mozxkxHoe peuienue

O6o03HaunM BepuinHbI kBaapara ABCD, Torna AB = AD = a.

Jlns mocTpoeHHsT M300paXkeHHs KBajapara MPOBEAEM MOOOYHBIC ONTHYCCKHUE OCH
AO u BO, a Taxxe 1y4 AB, napaienbHblil TJ1aBHOH ONTUYECKOH OCH, KOTOPBIH,
MPEIOMHUBIINCH, TPOUAET 4yepe3 (OKyC JHH3BL. B cHily CHMMETpWH Ipeamera
OTHOCHUTEJTIPHO TJIABHOW ONTHYECKOW OCH €ro H300paXKeHHe TaKkke OyaeT
CUMMETPUYHBIM. B pe3yibTare NOCTPOCHHMH IMONY4YMM H300paKCHHE KBajpara
ABCD B Buze paBHOOeapenHO Tpanenun 4,8,C,D; (cM. pUCYHOK).

aA \\ F
y F 0
D C A§\
d fi A
«—2 > B
A d §2 i

1
CormacHo GpopMyIie OIITHIECKOM CHIBI JIHH3BI [ :B =

1
520,5 M =50 cMm.
PaccrosiHue ot nuH3bI 10 KBajipaTa paBHO dp =d; —a =90 — 20 = 70 cm.
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ITo dopMynie TOHKOW JIMH3bI ONPENEIMM PACCTOSHUS OT JIMH3BI O OCHOBAaHUH

Tpalnenuu: L:L+LI/IL:L+L.BI/ITOI‘Gfl:F—dIZMZIIZ,S CM U
d fi F d, f, d-F 90-50
f o Fdy 5070 oo
dy—F 70-50

Beicora Tpanenun i = f, — f; =175-112,5=62,5 cm.
Hcnons3yst hopMyiy yBEIHYCHHs JIMH3BI Ul ABYX CTOPOH KBajpara, HONyYHM
Qzﬂ u E:% CnenoBarensno, A,D, = fi-4D = 112,5-20
i h dy f> d, 90
f>-BC 17520
dy, 170
[Tnomanp n300pakeHus (Tpanenun) onpenenseTcs GopMyIon

g AD, +B,C = 25;50~62,5z2344 B

=25 cMm

u BICI = =50 cMm.

Otget: S ~2344 cm?

KpnTepml OLICHUBAHHUSA BbINNOJHCHUSA 3a1aHUA bajabl

[IpuBeneHo MoaHOE pelIeHue, BKII0YAIOIee CISAYIOMNe dIeMEHTHI: 3
I) 3anwcanbl  MONOXKEHUST ~ TeOpHUH W (U3UYSCKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPbIX HEOOXOIMMO Ul PELICHHUS
3a/la4d BBIOPAHHBIM CIIOCOOOM (B JAHHOM Cllydyae: (opmynia MmoOHKOU
JIUH3bL 0151 08YX CAYYAes, (OPMYLA YeenudeHuUst TUH3bl 0Nl 08YX CHOPOH
Keéaopama, opmyna ONMuUYecKou CUbL TUH3bL);

II) cnenan npaBUIBHBIA PUCYHOK, HA KOTOPOM IOCTPOEHO H300pa)KeHue
(urypsl ¢ ykazaHueM X0Ja JIy4eH B JHH3E;

IIT) onmcaHbI BCe BHOBDH BBOJMIMBIC B PEIICHUN OYKBEHHBIE 0003HAYCHUS
(U3NUeCKUX BETWYUH (3a UCKTIOYEHUEeM O0O03HAYEeHUl KOHCMAHM,
yKazaunvix 6 eapuanme KUM, obo3nauenuil, ucnonv3yemvix 6 yCioeuu
3a0ayu, U CMAHOAPMHLIX OOO3HAYEHUll BeTUYUH, UCHOAL3YEMbIX NpU
HAnUCAHUU QU3UYECKUX 3AKOHOS);

IV) mpoBeaeHbl  HEOOXOIUMBIE  MaTeMaTUYECKHE  MpeoOpa3oBaHUs
1 pacy€rhl (IIOJCTAHOBKA YUCIOBBIX ITaHHBIX B KOHEUHYIO (HOpMYILy),
MIPUBOSIINE K MPABHIBHOMY YUCIOBOMY OTBETY (IOIYCKAETCs pEeIeHHE
«TI0 YacTsIM» C POMEKYTOYHBIMHU BBIUMCIICHHSMHY );

V) mpencraBieH MpaBUIBLHBIA OTBET C YKa3aHHEM EIMHUL U3MEPEHHUS
HCKOMOW BEIMYUHBI

[IpaBunbHO 3amMcaHbl  Bce  HEOOXOOMMBIE TIOJNIOKEHHS  TEOPHH, 2
(u3nuecKkue 3aKOHBI, 3aKOHOMEPHOCTH, M IIPOBENEHBI HEOOXOANMBIE
npeoOpa3oBaHusi, HO MMEETCS OJWH WM HECKOJIbKO H3 CIIEAYIOIINX
HEJIOCTaTKOB.

3amucu, cootBercTByromme mnyHkrtam Il u  III, npencraBneHs
HE B [TOJTHOM 00BEME HITH OTCYTCTBYIOT.
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" (UJm)
B pemieHun wuMeroTcs JMIIHME 3allUCH, HE BXOJALIME B pELICHHE
(BO3MOXXKHO, HEBEpHbBIE), KOTOpbIE HE OTHCICHB OT pPEIICHUs
U HE 3a4€PKHYTHIL.

n ()
B HEoOX0auMBIX MaTeMaTHYECKUX MPE0OPa30BAHUSIX HIIM BBIYUCICHUSIX
JIOTYIICHBI ONIMOKHW, M (MIH) B MaTeMaTHYECKHX MpeoOpa3oBaHUsX/
BBIYHMCIICHUSIX TPOIMYIIEHBI JOTHYECKU BayKHbIE [IarH.

n ()
OTcyTcTBYeT MyHKT V, WiIH B HEM JOMylIeHa ommOKa (B TOM YHCIIE
B 3aIMCU €IMHUI U3MEPEHUsI BEIUYHHBI)

IIpencraBneHsl 3amKMcH, COOTBETCTBYIOLIME OAHOMY H3 CIIEAYIOILUX 1
CIIy4aeB.
IIpencTaBneHsl TONBKO MONOXKEHUS M (QOPMYINBI, BBIpaXKaroLIHe
(u3nyecKue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl PEHICHHS
MaHHOM  3amaum, ©Oe3  Kakmx-mbo  mpeoOpasoBaHMii ¢ WX
UCIIOTIb30BAHUEM, HAIIPABJICHHBIX HA PEIICHUE 3a1a4H.

NI
B pemenun orcyrctByer OJJHA 3 ncxomHbIX (OpMyll, HEOOXOauMast
JUIS peLIeHUs JaHHOM 3ajnauu (WIM yTBEp>KAEHHE, JIeXKallee B OCHOBE
pelleHns), HO NPHCYTCTBYIOT JIOTHUECKM BEpHbIE HpeoOpa3oBaHUs
¢ uMeromuMucs (GopMyIaMH, HaPaBICHHBIC Ha PEIICHNE 3a1a9H.

W
B OJTHOM 3 mcxomHbIx (hopMyI, HCOOXOAUMBIX ISl PEIICHNS TaHHOM
3afa4M (MU B YTBEPKJCHUM, JEXKAIIEM B OCHOBE PEIICHHMs), JOMyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE NpeoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMH, HalpaBJICHHBIC Ha PEIICHNE 3a1a4H.

NJIn
ChenaH TONBKO TIPaBUIIBHBIM PHCYHOK, HA KOTOPOM HOCTPOEHO
n300paxeHne GUrypsl ¢ YKa3aHHEM XO0/1a JIydel B JIMH3e

Bce ciyuau pelneHusi, KOTOpblE HE COOTBETCTBYIOT BBILICYKA3aHHBIM 0
KPHUTEPHSAM BEICTABJIECHHS OICHOK B 1, 2, 3 Gaa

Maxcumanvrolii 6an 3
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CHapsim B monére pa3opBajiCss Ha J[Ba PAaBHBIX OCKOJKA, OIWH W3 KOTOPBIX
IPOJOJDKMII JIETETh IO HAIpaBJICHUIO JBW)KEHHUs CHapsjga, a JIpyroi mosuerern
B IPOTUBOIIOJOXKHYIO CTOPOHY. B MOMEHT pa3pbiBa cyMMapHas KHHETHYECKas
SHEprusi OCKOJIKOB BO3pocia 3a CU€T BHEpruM B3pblBa Ha BenuuuHy 0,5 MJDx.
Monyiap CKOPOCTH OCKOJIKA, JIETSMIEr0 IO HANpaBICHHIO IBIKCHHS CHApSIa,
paBeH 900 m/c, a MOAYJb CKOpPOCTH BTOpOro ockoiika paBeH 100 m/c. Haiinure
maccy cHapsaa. ConpoTHBIEHHEM BO3IyXa M MAaccoil MOPOXOBOTO 3apsja
peHeOpeds.

Obocnyiime npumeHuMocms 3aKOHO08, UCROTILIYEMbIX /1A PeUleHUs 3A0ayu.

Bo3moxHoe pelieHue

O0ocHoBaHue

1. 3agauy peurM B cucTeMe OTCuéTa, CBA3aHHOM C MOBEPXHOCTHIO 3eMIIH, KOTOPYIO
OyIeM cUnNTaTh HHEPIUATEHOM.

2.Bynem cumraTh BCe Tenma MaTepHANBHBIME TOYKaMH. TpeHHeM cHapsaa
1 OCKOJIKOB O BO3IyX MPEHEOPEIKEM.

3. ITockonpKy Bpems paspbiBa CHapsija Majod, HMITYJIbCOM BHEIIHHX CHI (CHII
TSDKECTH) MOXHO TpeHeOpeub, a3HauuT, JUIi pemieHWs 3aJadd  MOXKHO
BOCIIOJIb30BATHCS 3aKOHOM COXPaHEHHS UMITYJIbCa.

4. TTockonbKy pabOTOH CHIIBI TPEeHMS MBI IIPEHEOPEXEM (COIPOTUBICHHEM MOXKHO
IpeHedpeds), TO B 3aKOHE COXPAHCHUS ITOJHOH SHepruu OyIeM yIHTHIBAaTh TOJNBKO
SHEPTHUIO B3phIBA U MEXaHMUYECKYIO SHEPTHIO.

Pemenne

1. 3anumem 3aKOH COXpaHEHUs
UMITyJbca B TNpOEeKHMsX Ha ock Ox,
COHAIPABICHHYI0 -~ CO  CKOPOCTBIO
CHapsga 1O pa3pblBa B HEKOTOPOIl

mu,y

TOYKE TPACKTOPHUH, U 3aKOH COXPAHCHUA 0 7
SHEPTHUH: P ey
2m- vy =mo; —mv,; (1) )
2 2 2
1Y mvu mu /
2m-—L 4 AE=—L 4+ —2 )
2 2 2

rae 2m — Macca cHapsia JI0 B3pbIBa; U, — MOIyJb CKOPOCTH CHApsA/a 70 B3PhIBA;
U, — MOZlyJlb CKOPOCTU OCKOJIKA, JIETAIIEr0 110 HAMPABIEHUIO JABIKEHUs CHAPS/A;

U2 — MOAYJb CKOPOCTH OCKOJIKa, JICTAIIEIO B CTOPOHY, MNPOTHUBOIOJIOXHYIO

HAaIPaBJICHUIO JBIKEHHS CHapsaa.
2. Beipasum v, u3 ypasuenus (1) u nmoxcrasum B ypasHeHue (2):

v, -,

W=
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2AE
20,7 +—=v +0v,,

m
m 4
2(v,+v,)  2AE
4 m
6
Homyunm: 2m = 8AE __ 80,510 =4xr

(U, +0,)*  (900+100)>
OTBeT: Macca CHapsiia paBHa 4 Kr

KpuTtepuu oleHMBaHus BBINOJTHEHUS 3aaHUs | Basl
Kpumepui 1
Bepno  o0ocHOBaHa  BO3MOXXHOCTh  HCIOJB30BaHHS  3aKOHOB 1
(3akoHOMEpHOCTEH). B maHHOM citydae: gui6op uHepyuanrbHou cucmemvl
omcuéma, C6A3aHHOU C NOBEPXHOCMbIO 3emau; 6ce mena CUUMAIOMCcs
MAMEPUATLHLIMY — TMOYKAMU,  YCIOBUS  NPUMEHUMOCMU  3AKOHO8
COXPAHEHUs. UMNYIbCA U IHePSUU
B 000CHOBaHHH OTCYTCTBYET OJIMH HJIM HECKOJIBKO U3 JJIEMEHTOB. 0
i
B o6ocHoBaHuM fomyIieHa onmoka.
i
O00CHOBaHHE OTCYTCTBYET
Kpumepuii 2
ITpuBeneHO MOJTHOE PEIICHUE, BKITIOYAIOIICE CICAYIONIHE SIIEMEHTHL: 3

) 3amucanbl  TONOXKEHHWSI  TEOpUH M (PU3MUECKHME  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO IS pPEIICHHS
3a/1a4i BBIOPAHHBIM CIIOCOOOM (B JITaHHOM CIIy4ae: 3aKOHbl COXPAHEHUs
9HepeUulU U UMNYIbCA);

IT) ommcaHb! Bce BHOBH BBOJMMBIC B pEUICHHH OyKBEHHBIC 0003HAUCHUS
(usnUecKuxX BENWYHMH (3@ ucKIoYeHuem 0003HaAYeHUll KOHCMAHM,
yKasanuvix 8 eapuanme KHUM, obo3nauenuil @eauduH, UCHOIb3YEMbIX
6 ycroeuu = 3a0auy, U CMAHOAPMHLIX  O0DO3HAYEHULl  GETUYUH,
UCNONB3YEeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IIT) mpoBeneHsl  HEOOXOAMMBIE  MaTeMaTHYEeCKHE IPeoOpa3oBaHU
U pacuy€rel (IOACTAaHOBKA YKCIOBBIX JAHHBIX B KOHEUHYIO (OpMYIy),
HPUBOAAIINE K IIPABIIIFHOMY YHCIOBOMY OTBETY (IOITyCKaeTCsl peIIeHHue
«T10 YacTsAM» C MPOMEXYTOYHBIMHU BBIYHCIICHUSMHU );

IV) npencraBiieH npaBUIIBHBIN OTBET C YKa3aHWEM CIWHUI] M3MEPEHHS

HCKOMOH BEITMYHHEI
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IIpaBunpHO 3ammcaHbl  BCe HEOOXOJAMMBIE TIOJNIOKEHHS  TEOPHH, 2
(u3ngecKkue 3aKOHBI, 3aKOHOMEPHOCTH, ¥ IPOBEICHBI HEOOXOAUMBIS
npeoOpa3oBaHus, HO HMMEETCS OJMH WM HECKOJIBKO M3 CJEIYIOIINX
HEJOCTATKOB.

3amucH, COOTBETCTBYIOIIME MYHKTY II, TpeicTaBieHbl HE B IOJHOM
00bEME UIIM OTCYTCTBYIOT.

n (UJn)
B permeHnn WMEIOTCSI JIMIIHWE 3allliCH, HE BXOAANIME B pPEHICHUE
(BO3MOXKHO, HEBEpHBIC), KOTOpbIE HE OTACICHBI OT PEIICHUS U He
3a4€pPKHYTHL.

u (UJn)
B HE0OX0IMMBIX MaTeMaTHYECKUX MPEOOPa30BaHUIX WA BBIYUCICHHSIX
JIOMYIICHbI OIIMOKHM, W (MIM) B MAaTeMaTHYECKUX MPeoOpa3oBaHHIX/
BBIYHMCIICHUSIX TPOIYIICHBI JIOTHYECKH Ba)KHBIE IIIarH.

u (UJIn)
OtcyterByeT myHKT IV, wiu B HEM JomymieHa onmmoOka (B TOM YHUCIe
B 3aIMCH €HHUI] U3MEPEHHsI BETTMYHHBI)

IIpencraBiieHbl 3aluCH, COOTBETCTBYIOLIME OJHOMY U3 CIEIYIOLIMX 1
CIIy4aesB.

IIpencraBieHsl TONBKO TIONOXKEHHS W (OPMYIIBI, BBIPAKAIOIINE
(usnvecKue 3aKOHbI, MPUMEHEHNE KOTOPBIX HEOOXOIMMO UIs PEIICHUS
JaHHOW  3amayn, ©Oe3  Kakux-mubo  1mpeoOpasoBaHMil C  HX
HCTIOIb30BaHNEM, HAMPABJICHHBIX HA PEIICHHUE 3a/1a9H.

nin
B pemwenun orcyrctByer OJJTHA u3 mcxomHbix Gopmyin, HeoOXoaumas
JUI pelIeHus] AaHHOW 3ajaudl (WM YTBEpXKICHHE, JIeKallee B OCHOBE
peleHns), HO MPHCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs
C UMEIOIUMHUCS (HOpMYJIaMH, HATIPaBJICHHBIC HA PEIICHUE 3a/1a4uH.

NI
B OZ[HOI71 13 UCXOOHBIX (HOPMYII, HEOOXOIUMBIX LTS PeIIeHHs TaHHOM
3a1au (WU B YTBEPKJICHHH, JIEXKANIEM B OCHOBE PEIICHHs), JOMyIIeHa
omunOKa, HO TIPUCYTCTBYIOT JIOTMYECKH BEpHBIE IPEOOpa3OBaHU
C UMEKIUMUCS OpMYJIaMH, HAIIPaBJICHHBIC HA PELICHHUE 3aJIa4U

Bce ciyyam penieHus, KOTOpBIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPUTEPHUSAM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oauia

Maxcumanvroiii 6ain 4
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N

Ha ropu30HTalbHOM HEMOIBH)XKHOM CTOJIE
JISKAT nocka Maccor M = 0,8 kr. Ha mocke
HAXOJMUTCS MAaJICHbKUH OpyCcOK Maccou
m=200r. bpycok u mocka CBsI3aHBI
HEBECOMOit HEPACTSHIKUMOM HUTBIO,
MEPEKUHYTOH 4epe3 HEBECOMBI OJIOK, KOTOPBIM 3aKkperuiéH Ha creHe (OTpe3Ku
HUTH, HE Jexanme Ha Onoke, Topu3oHTanbHBI). Koaddumment tpeHus mexmy
Opyckom u nockoit p; =0,5, Mexay croioM u Jockoi L, =0,3. Jlocky TAHYT

m| =
F
A —

BIPaBO TOPH3OHTAIBHON cuioil F. Uemy paBeH MOmymh CUIIBI I, €CII MOIYNb
yCKOpeHHs OpycKa OTHOCHTENbHO cToia a =1 m/c*? Tpenuem B och Gioka
npeHeOpeds. CrenaiiTe pUCYHOK C yKa3aHHMEM CHJ, ACHCTBYIOIIUX Ha Tena.
Obocuyiime npumenumocms 3aK0H06, UCHONB3IYEMbIX O/is peeHUs 3a0a4u.

Bo3moxkHoe pelIeHue

O6ocnoBanne
1.3amauy OyneM pemaTb B HHEPUUATIbHOW CHCTEME OTCU€Ta, CBsS3aHHOH
C MOBEPXHOCTBIO CTOJA.
2. Tena ABMWXKYyTCS MOCTYNaTeIbHO, MOITOMY OyleM HX ONUCHIBATH MOEIBIO
MaTepuanbHOW Toukd. Clel0BaTENIbHO, MOYKHO MCIOJIb30BaTh BTOPOH 3aKOH
HrroToHa, copMynupOBaHHEIN U MaTepHANbHBIX ToueK. CHIBI, IeHCTBYIONIHE
Ha TeJa, MOCTOSHHBI, TOATOMY JBIDKCHHE OpYyCKa M JOCKH PaBHOYCKOPEHHO.
3. Tak KaK HUTh HEPACTSHKUMA, YCKOPEHUsI OpycKa M JOCKHM OTHOCHTENIBHO CTONA
PaBHBI 10 MOJYJIIO U MIPOTHBOIIONOKHBI 10 HAIIPABJICHUIO:
|a1|=|a2|=a, a,=—a,. (1)
4. Tak kak GJIOK U HUTHU HEBECOMBI U TPEHHEM B OCH OJIOKAa MOKHO NpeHeOpeub,
TO CHIIBI HATSDKCHUS HUTH, AEHCTBYIOIINE HAa TOCKY U OpYCOK, OTMHAKOBBIL:
|7 =T, |=T. ()
5. Cunbl TpeHus, AeiicTBylole Ha OpycOK M IOCKY, paBHBI OpYr Jpyry
U IIPOTUBOIIOJIOAKHEI TI0 HAMIPABJIECHHIO 110 TPeTheMy 3aKOHy HproToHa:
F;pl = _F p2° (3)
6. Monynu cun HOpMaJIbHOM peakuuu A0CKM N, U JaBieHus Opycka Ha gocky P

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

1. Ha PHUCYHKE IIOKa3aHBbI CHIIBI,
JelcTByromue Ha OpycoK M Ha JOCKY.
3amumem  BTOpoM  3akoH  Heroorona
B npoekiusax Ha ocu Ox u Oy BbIOpaHHO#M

5

cucrembl koopmuHat. C yuérom (1)—(3)
MOJTY4UM:
Ma=F-F  -F

Tpl - Tp3 -
—ma :le -T,

T’

N, =mg,
N,=Mg+P.

2. BbluTs  BTOpOE YpaBHEHHE U3 T[EpPBOro, HAWAEM CHIy, JACHCTBYHOIIYIO

Ha JJOCKY:
F=M+m)a+2F_ +F

p3°*

3. Fpy =Ny = mg . C yu€rom (4) momyunm F, s =p, N, =p, (M +m)g.

B urore:
F=WM +m)(a+p,g)+2pumg=(0,8+0,2)(1+0,3-10)+2-0,5-0,2-10=6 H.
OtBet: F=6 H

Kputepuu oueHNBaHNA BbINOJHEHHUS 3a1aHUs | Bayuel
Kpumepuii 1

BepHo  oOocHOBaHa  BO3MOXXHOCTh  HCIIOJB30BAHHS  3aKOHOB
(3akoHOMepHOCcTel). B manHom ciydae: ewibop HCO, mooenv
MAMepuanbHOU MOYKY, VCIO8US PABEHCMBA CUL HAMANCEHUS HUmMu
U paseHcmea MOOYiel YCKOPEHUU mejt

B obocHoBanNu OTCYTCTBYECT OAWH WU HECKOJBKO U3 DJIEMCHTOB. 0
i

B o6ocHOBaHKH JIOMYIIEHA OMIHOKA.
50041

OO0oCcHOBaHHE OTCYTCTBYET

Kpumepuii 2

[prBeeHO MONHOE PElICHHE, BKIIFOYAIOIIEE CIIE/AYIOIIHE AIEMEHThI: 3

) 3amucanpl  TONOXEHHWST ~ TEOPUHM M (DUBMYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPHIX HEOOXOAWMO Ui PEeIICHUs
3aJa4d BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIy4ae: 6mopol u mpemuil
3axonsl Hvlomona, evipasicenue 05 Cunbl mpeHusi CKOIbICEHU);

II) cnenan pUCYHOK ¢ yKazaHHeM CHJI, AeHCTBYIOIIMX Ha Tela,

IIT) omrcaHb! Bce BHOBD BBOJVIMEBIC B PEIICHNH OyKBEHHBIE 0003HaUCHUS
GM3HYECKNX BEIWYHMH (3  UCKIIOUeHUeM ODO3HAYeHUll KOHCMAHM,
yKazanuvix @ eapuanme KHUM, obo3nauenuii @eauduH, UCnOIb3YeMbIX
6 ycnosuu  3a0auu, U  CMAHOADMHLIX — 0DO3HAYEHUN  BEIUYUH,
UCNONB3YeMbIX NPU HANUCAHUYU PUIULECKUX 3AKOHOB),

IV) mpencraBneHsl HeEOOXOIUMbIE MaTeMaTHUECKHE IPeoOpa3oBaHUs
U pacuérhl (MOJCTAHOBKA YHCIOBBIX JIaHHBIX B KOHEUHYI (opmyiy),
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NPUBOJSIIKME K IPABUILHOMY YHCIOBOMY OTBETY (ZIOMyCKaeTCs peLIeHne
«TI0 YacTsIM» C MPOMEKYTOYHBIMU BBIYHCIICHHUSMH );

V) mpeicraBieH NpPaBUWIBHBIA OTBET C yKa3aHUEM €AUHUIl M3MEPEHUs
(uznuecKkor BEITUUHHBI

HpaBI/IJILHO 3alMCadbl  BCEC HeO6XOI[I/IMI>Ie IMOJIOKCHH  TCOpUH, 2
(1)I/I3I/I‘{GCKI/I6 3aKOHBbI, 3aKOHOMCPHOCTHU, W IIPOBCIACHBI H606X0,E[I/IMLIS
Hp606pa3OBaHI/I}I, HO HMECTCA OJWH HIIM HECKOJBKO H3 CICAYIONIUX
HCOOCTAaTKOB.

3anucu, cootBercTByromue mnyHkram 11 wim I, npencraBieHs
HE B IOJTHOM 00BbEME UM OTCYTCTBYIOT.

u (UJIn)
B pemieHnM WMEIOTCS JIMIIHUE 3alMCH, HE BXOASAIIME B PEIICHUE
(BO3MOXHO, HEBEpHbBIE), KOTOpble HE OTACJICHBI OT pEIICHHS
U HE 3a4EPKHYTHI.

u (UJIN)
B HEoOX0aMMBIX MaTeMaTH4YeCKUX MPeoOpPa3oBaHUSIX WIN BBIYMCICHUAX
JIOTYIICHbI OIIMOKH, W (MJIM) B MaTeMaTHYECKUX MPeoOpa3oBaHHSIX/
BBIYHMCIICHUSX TIPOITYIIEHBI JIOTUIECKH Ba)KHBIE [IIATH.

u (UJIN)
OTCyTCTBYeT NMyHKT V, WIM B HEM JomNynieHa ommOKka (B TOM 4YHCIe
B 3aMHCH €MHUI] U3MEPEHHsI BETUIUHBI)

IIpencrasneHsl 3amucd, COOTBETCTBYIOLIME OJHOMY U3 CIECIYIOUIMX 1
CIIy4acB.

IIpencraBieHbl TONBKO TOJNOXKCHHS H  (HOPMYJBI, BBIpaXKAaroIINE
(uznueckue 3aKOHBI, IPUMEHEHHUE KOTOPBIX HEOOXOIMMO Ui PELIECHUs
JaHHOW  3amaym, 0e3  Kakux-mubo  mpeoOpa3oBaHMid C  HX
HCIIOIb30BaHIEM, HAMTPABIICHHBIX Ha PEIICHUE 3a/1a9H.

Wi
B pemenun otcyrctByer OJJHA u3 ucxomHbix Gopmyin, HeoOXxoaumas
JUIS pelIeHus TaHHOW 3amadd (WM YTBEpXKJCHHUE, JIeKallee B OCHOBE
pelIeHns), HO IPHCYTCTBYIOT JIOTHYECKH BEpHBIC IIpeoOpa3oBaHMs
¢ UMeroIumMucs GopMysiaMH, HallpaBJIeHHbIE Ha pellIeHHe 3a/1auu.

nim
B OJTHOM 3 ncxomusIx hopMyI1, HeOOXOMMMBIX JUTS PENIeHHs JTaHHOK
3a71a4u (WM B YTBEP)KICHNUH, JISKAIIEM B OCHOBE PEIICHHUS), JOIyIICHA
ommOKa, HO MPUCYTCTBYIOT JIOTHUECKH BepHBIE MpeoOpa3zoBaHUs
¢ nMeromuMucs GopMyIaMu, HalpaBJICHHBIC HAa PEIICHUE 3a/1a9l

Bce cnyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIE€yKa3aHHBIM 0
KPHUTEPHSM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiii 6ain 4
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nJjimn

OnHOPOIHEI phrdar AB MOXeT Bpamarhsesi 0e3 TPEHHsI BOKPYT HETIOABIDKHON OCH,
MIPOXOJAIIeH depe3 pprar B Touke O MEPHEHANKYISIPHO IUTOCKOCTH PHCYHKA.
K neBoMy KoHIy pbluara B TOUKe A MPUKPENJICHA HUTb, 32 KOTOPYIO C MIOMOIIBIO
IuHaMoMeTpa D phluar HEMOABW)KHO YIEPXKHBAETCS B TOPHU30HTAIEHOM
MIOJIO’KCHUH. HUTH COCTaBIIICT C BEPTHKANBIO YToOJ, KOTOPHIH MOXXHO H3MEpPHUTH
¢ mnomompio TpaHcrmoptupa 7. Ilokasamms pauHaMomerpa (B HBIOTOHAX)
u TpaHcnoptupa (B rpaaycax) BuaHbl Ha (otorpaduu. K Touke C mpu nomornu
JIpyroil HEBeCOMOW HEpacTsHKUMOW HUTH [OJBEIIEHa CTajbHAs IUIACTHHA
(cM.  ¢ororpaduro). Ppruar, ruiacTWHa, HATH W JWHAMOMETD PACIIOJIOKEHBI
B BEPTHKAJIbHOI IIIOCKOCTH. MaccaMul TpaHCIIOPTUPA U HUTEH ITpeHeOpeyb.

Omnpenenute Maccy CTalbHOU ILIACTUHBL, €ClU pelyar uMeeT Maccy 50 r. Caenaiite
PHCYHOK, Ha KOTOPOM YKa)KHTE BCE CHJIbI, ACHCTBYIOIINE HA PhIYar U IUIACTHHY.
Obocuyiime npumenuMoCms 3aKOHO6, UCHONBIYEMbIX O/iA PEUleHUA 3a0aUl.

Bo3mozkHoe peuieHue

O0ocHoBaHNe

1. PaccmoTpum 3amauy B cucrteMe oTcuéra, cBA3aHHOM ¢ 3emnéil. byaem cuutarhb
3Ty cuctemy otcuéra unepruanbHoii (MCO).

2. OnuuieM pelyar MoAeNnbio TBEpAOTO Tena (hopma U pasMepsl Tena HEM3MEHHEI,
paccTosiHuEe MEXTY JIFOOBIMH JABYMS TOUKAMH Tella OCTAaETCsl HEM3MEHHBIM).

3. Ppluar He cOBepIIacT BPAIIATEIBHOTO JBMKEHUS, MOITOMY CyMMa MOMEHTOB
CHJI OTHOCHUTEIBHO OCH, MPOXOMAIIeH NEepHEHIAMKYISAPHO IUIOCKOCTH PHUCYHKa
4epe3 0Ch BpaleHus psraara (Touxy O), paBHa HyIIIO.

4. [InacTuHy ONHILIEM MOJAEIBIO MaTePHAILHON TOUKH.

5.TInacTHA HAXOOUTCS B TIOKOE OTHOCHUTEIbHO TOCTYMATEIBHOTO JIBHXKCHHS,
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CJIeZ0BaTENbHO, BEKTOPHAs CyMMa CUIL, IEHCTBYIOIMX Ha HEE, paBHA HYJIIO.
6. Hutp, coenuHsIOmas pplyar U ILUIACTUHY, HEBECOMA, IO3TOMY MOJYJb CHJIBI

HATSDKEHUS] HUTH B JI1000# €€ TOUKe OJIMH U TOT KeE: |T] | = |T ) | =T.

Pemenue
1. Caenaem cxeMaTU4HBI PHUCYHOK, OTpakaromMi Hamry mozens. Ha peruar

JeHCTBYIOT CHIa TSDKECTH Mg, CUla HATSDKEHUS HUTH 1|, CHJa HATSDKCHHS HUTU
F, a taxke cuna peakuuu omopsl N, mpmioxeHHas B Touke O (CM. PUCYHOK).

Ha mnacTuHy neHCTBYIOT CHila TSDKECTH Mg W CHla HaTshkeHus HutH T, . IlnactuHa
HAaXOAUTCS B PaBHOBECHUH, II03TOMY 110 BTOpoMy 3akoHy HprotoHa 7, = mg.

)

N L

3 T’l ! \ ng' mg

2. YcioBue paBHOBECHS pbluara OTHOCUTEIBFHO OCH BPAILEHUs, MPOXOISIEH yepe3
TouKy O U NEepIEeHANKYIIAPHON IIIIOCKOCTH YepTeka, HIMEET BUJL

F-AOcosa—T,-CO-Mg-00 =0,

rie Touka O — HEHTP pbluara; MOMEHT CHIIBI IV, IPOXOJISIIei Yepe3 0Ch BPaIlCHHS,
paBeH HYJIIO.

3.1lo ¢ororpaduu BUIHO, YTO [UIMHA BCErO pblYara COCTaBJISCT 7 YCIOBHBIX
enuann  (y.e.), a paccrosHus AO=6ye., CO=4ye, QO0=25y.e.
cootBeTcTBeHHO. [T0 hoTorpaduu onpenenum oo =45°a F=16 H.

4. YuuTbIBasi, 4To |7:1 | = |f2 | =T, olpeaenyM Maccy CTaabHOM IUIACTUHBIL:
Va F-AOcosa—Mg-Q0 1,6-6-0,707-0,05-10-2,5

~0,14 xr.
g-Co 10-4
Otser: m=~0,14 kr
Kpurtepun onieHuBaHusI BbINOJIHCHUS 3a1aHUS ] Bayuibl
Kpumepui 1
Bepno  o0ocHoBaHa  BO3MOXXHOCTb  HCIIOJIB30BAaHHS  3aKOHOB 1

(3axkoHOMepHOCTel). B mannoM cnydae: vibop UCO, mooeru meépdoeo
mena u mMamepuanbHOU MOYKU, VCI0GUe PABHOGeCUsi MEEPA020 meid
OMHOCUMENLHO ~ 8PAWATNENILHO20 — OBUJCEHUsl,  YCA0BUE  PABHOBECUS
MamepuanbHOU MmouKu
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B 060ocHOBaHHM OTCYTCTBYET OJMH HIIM HECKOJIBKO U3 JJIEMEHTOB.
NI

B o6ocHOBaHMM nomylieHa ommoka.
Wi

OO0oCcHOBaHHE OTCYTCTBYET

0

Kpumepuii 2

I) 3ammcanbpl  moNOKEHHWs — TEOpHM M (U3MUYECKHE  3aKOHEI,
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPBIX HEOOXOOUMO ISl PElIeHHUs
3a[aud BHIOPAHHBIM CIIOCOOOM (B JaHHOM CIIydae: yCIo8ue pasHo8ecus
Meépooco mena OMHOCUMENbHO paweHus, 6mopoi 3axkon Hvromonua;
NpABUIbHO HALIOEeHbl NiedU Cui),

II) cnenan pUCYHOK ¢ yKa3aHHEM CHJI, AeHCTBYIOIIMX Ha Tena,

I1I) onmcaHs! Bce BHOBH BBOANUMEIE B PEIICHUN OYKBEHHBIC 0003HAUCHHUS
(U3NYECKUX BENUYUH (3a UCKTIOWeHUeM O0003HAYeHUl KOHCMAHM,
yKasanuvix 6 eapuanme KUM, obo3nauenuii eenuyun, UCHONbIYEMbIX
6 ycnosuu  3a0ayu, U  CMAHOGPMHBLIX — ODO3HAYEHUU  GEeAUHUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB),

IV) npencraBiaensl HeoOXOAMMBIE MaTeMaTHUECKHe IpeoOpa3oBaHUs
1 pacuéThl (IOACTAHOBKA YHMCIOBBIX NAHHBIX B KOHEUHYIO (HOpMyIy),
NPUBOAAIINE K MPaBHIBHOMY UHCIOBOMY OTBETY (JOIycKaeTcs
pELICHHE IO YacTsAM» C TPOMEKYTOYHBIMH BEIYUCICHUSMN);

V) mpencraBieH NPaBWIBHBIA OTBET C YKa3aHHEM EIUHUL] U3MEPEHUs
(u3nuecKor BETUUNHBI

IIpaBunabHO  3amucaHbl  BCE HEOOXOAMMBIE IOJOXKEHUS TEOPHH,
(u3udyeckne 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEIEHBI HEOOXOMUMBIC
mpeoOpa3oBaHUss, HO WMEETCS OJWH MM HECKOJIBKO W3 CIIeIYIOMNX
HEJIOCTATKOB.

3anucu, coorBercrByromue myHkram I u III, npexacraBiensl He
B [IOJTHOM 00BEME HIIM OTCYTCTBYIOT.

" (MJIN)
B pemennn uMeroTCS IHUIIHME 3alUCH, HE BXOIINE B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOPBIE HE OTJENCHBl OT PEUICHHS U He
3a4€PKHYTHI.

" (UJIN)
B HeoOX0ANMBIX MaTeMaTHIECKHX IPeoOpa30BaHUAX MM BEIYHCICHUSIX
JONIYIICHBl OMMOKW, M (WIM) B MaTeMaTHYeCKHX IpeoOpa3oBaHMAX/
BBIYMCIICHUSAX MPOIMYIIEHBI IOTHYECKH BayKHbIE ILATH.

" (MJIN)
OtcyTcTBYeT NMyHKT V, WM B HEM JONyIIeHa OImMOKa (B TOM dYHCIIE
B 3allMCU €IUHUI U3MEPEHUSI BETUYHHBI)
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IIpencraBieHspl 3amucu, COOTBETCTBYIOIIME OAHOMY U3 CIEAYOLINX 1
CITy4aeB.

IIpencraBneHsl TONBKO TOJIOXKEHUS W (HOPMYINBI, BBIpaXKAIOLINE
(u3udyeckue 3aKOHBI, IPUMEHEHHE KOTOPEIX HEOOXOMUMO IS PEHICHHs
JaHHOM  3amaum, ©Oe3  Kakux-TmOO  TpeoOpa3oBaHWNt ¢  HX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PELICHUE 3a1auu.

nim
B pemennn otcytcrByer OJJHA n3 HCXOAHBIX (opMyll, HEOOXO0auMast
JUIS pelIeHus NaHHOW 3amaud (WM YTBEpIKICHHE, JIeKallee B OCHOBE
peleHns), HO MPUCYTCTBYIOT JIOTHUECKH BEpHBIE MpeoOpa3oBaHus
¢ UMeroIuMHucs GOpMyJIaMH, HallpaBJICHHBIE HA PEeIICHNE 3a/1a9H.

nim
B OJIHOM u3 ucxomubix GopMyI1, HEOOXOMMMBIX TS PELICHHS JaHHOI
3amauydl (UM B yTBEP)KACHHUH, JISKAIEM B OCHOBE PELICHUs), JOMyIIeHa
ommOKa, HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs
¢ UMeIomuMHuCs GopMyJIaMH, HallpaBJICHHBIC HAa PEIICHUE 33/1a91

Bce cimyuan pemieHUs, KOTOpBIE HE COOTBETCTBYIOT BEINICYyKa3aHHBIM 0
KPUTEpUSIM BbICTaBJIEHHsI OLICHOK B 1, 2, 3 Gasuia

Maxcumanvrolii 6ann 4
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B coorBerctBun ¢ IlopsakoMm MpoBeNeHHs T'OCYAApPCTBEHHOW HTOrOBOI
aTTecTalMy Mo 00pa3oBaTeIbHBIM MpPOrpaMMaM CPEIHEro OOILIEro 00pa3oBaHUs
(mpuka3z Munmnpocsemernus Poccun 1 Pocoopramzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan Munrocrom Poccun 15.05.2023 Ne 73314)

«81. ITpoBepka SK3aMEHALIMOHHBIX Pa0OT BKJIFOYAET B ceOsl:

1) mpoBepKy H OICHHBAaHHE TPEAMCETHBIMH KOMHCCHSMH OTBETOB
Ha 3ananug KM nns nmposenenus EI'D ¢ pa3BEpHYTBIM OTBETOM <...>, B TOM
YHCJIe YCTHBIX OTBETOB, B COOTBETCTBHHM C KPUTEPUSIMH  OIICHHBAHHS
IO COOTBETCTBYIOLIEMY y4yeOHOMY MpenMeTy, pa3padoTka KOTOPBIX OpPraHU3yeTcst
PocoGprazopom’. <...>

ITo pesympraTaM HepBOil M BTOPOI IPOBEPOK SKCIEPTHl HE3aBUCHMO JPYT
OT Jpyra BBICTABISIOT MEPBUYHbIE OaJlIbl 3a KXl oTBeT Ha 3aganus KM nist
nposenenusa EI'D ¢ pa3BépHyThIM OoTBETOM. <...>

B cmydae CymecTBEHHOTO pacXoXOEHWS B IIEPBHYHBIX  OaJuiax,
BBICTAaBIICHHBIX ~ JBYMs  OJKCIIEpTaMH, Ha3Ha4aeTcsi  TPEThs  INPOBEpKa.
CymecTBeHHOE PacxXOXkIeHHE B MEPBUYHBIX OajlaXx OIMpENeSeHO B KPUTEPHAX
OLICHUBAHUS MO COOTBETCTBYIOIIEMY YIeOHOMY ITIpeIMeTy, pa3paboTka KOTOPBIX
opranusyercst PocobpHaa3opoM.

DKcIepTy, OCYLIECTBIAIONIEMY TPEThIO IPOBEPKY, IPENoCTaBIseTCd UHPOPMALUS
0 TMEepBHYHBIX OajyiaX, BBICTABJICHHBIX OKCIEPTaMH, paHee MPOBEPSBIINMHI
9K3aMEHAHOHHYIO PabOTy».

CyIecTBEeHHBIMH CUUTAIOTCS CIIEAYIONINE PACXOXKICHHUS.

1. Pacxoxxaenue Mexay OajlaMu, BBHICTABICHHBIMH JIByMsl SKCIIEPTaMH
3a BBIIOJIHEHHE T000ro M3 3amaHuii 21-25 u 3a BeINONHEHHWE 3afaHust 26 10
kpureputo K2, B 2 wim Gonee Gamra. B aToM ciydae TpeTuil dKCIepT IMpoBepsieT
TOJBKO T€ OTBETHl Ha 3aJaHMs, KOTOphle BBHI3BAJIM CTOJb CYIIECTBEHHOE
pacxoxaeHue.

2. PacxoxneHue B pe3ynabTaTax OICHHBAHHSA JBYMS JKCIIEPTaMHU OTBETa
Ha OAHO W3 3ajaHuil 21-26 3akiroyaercs B TOM, 4YTO OAMH JKCIEPT yKaszal Ha
OTCYTCTBHE OTBETa Ha 33/laHKe, a APYToi BHICTABUII 32 BBHIIIOIHEHHE 3TOTO 33aHUs
HeHyJieBoi Oamr. B aToMm ciydae TpeTHii 3KCIepT MpOBEPSET TOJIBKO OTBETHI Ha
3a7aHus, KOTOPBIE OBUTH OLICHEHBI CO CTOJb CYIIECTBEHHBIM PACXOXKICHUEM.

3. Curyarun, B KOTOPBIX OJMH SKCIEPT yKa3aJl Ha OTCYTCTBHE OTBETa
B DK3aMECHAIMOHHOW paboTe, a BTOPOH 3KCHEepPT BBICTABWIJI HYJICBOH Oamn 3a
BEIIIOJTHGHWE ATOTO 3aJaHWs, HE SBISIOTCS CHTYalUsMH CyIIECTBEHHOTO
PacXoXAeHHS B OLICHUBaHUH.

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