EAnHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTl)l

J171s1 BBIOJTHEHMS PK3aMEHAIMOHHOM paboThI 1o (u3mke oTBOAMTCS 3 4aca 55 MHUHYT
(235 munyT). PaboTa cOCTOUT U3 ABYX YacTel, BKIFOYAIOIIUX B ce0st 32 3a1aHusl.

B zamanmax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SABIIIETCS ILIEI0OE YKCIO HIIH
KOHEYHas JecATHYHast ApoOb. OTBET 3alUIINTE B MOJIE OTBETA B TEKCTE PadOTHI, a 3aTeM
NepeHecuTe 10 NPUBEAEHHOMY HIDKE 00pasity B O61aHk orBeTa Ne 1. ExnHuLb! namepeHus
(hU3UYECKUX BEIMYNH NHCATh HE HYXKHO.

OTgerT: 7.5 cM. 3 ? > 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 gsisieTcs OCIIeA0BaTEILHOCTE
mudp. OTBeT 3amuIIMTe B TOJE OTBETAa B TEKCTE PabOTHI, a 3aTeM IEPCHECHTE IO
NMpUBEIEHHOMY HIDKE 00pasily 0e3 mpoOeNioB, 3alsIThIX W JIPYTUX JOMOJHHUTEIBHBIX
CHMBOJIOB B OJ1aHK 0TBeTOB Ne 1.

AlB
Orteer: Yy 7 7 '-||

OtBeroM K 3amaHuio 13 sBisiercs cioBo. OTBET 3allMIIMTE B IOJIE OTBETA B TEKCTE
paboThl, a 3aTeM MepeHecUTe 10 MPUBEAEHHOMY HIDKE 00pasiy B OaHk oTBeToB No 1.

Orer: __8rpaso I2BNPARO

OtBeroM K 3amanusM 19 u 22 seistrorces a8a yncia. OTBET 3alHIIKNTE B IOJIE OTBETA B
TEKCTE pabOThI, & 3aTeM MEPEHECUTE TIO MPUBEAEHHBIM HIKE 00pa3iiaM, He pa3esssl Ynucia
npo6eomM, B 6i1aHK oTBeTOB Ne 1.

Maccosoe
3apa szpa HHCI0
Apa A
38 94 3894
O'I'BE'J':!14 + 0.2 ) H. | [ HOIZ

OtBer Kk 3amaHusM 27-32 BKIOYaeT B ceOsf MOAPOOHOE OMHCAHWE BCErO Xoja
BBITIOJIHEHMS 3aaHus1. B O61anke oTBeToB Ne 2 ykakute HOMEp 3aJaHUs U 3aMHUIINTE ero
IIOJIHOE pelleHHE.

I1pu BBIUMCIICHUAX pa3pelIaeTcst UCIOJIb30BaTh HENPOTrPAMMHUPYEMbIH KaJIbKyIATOP.

Bee Omankm EI'D 3anommsrorcs spKkuMH 4Y€pHBIME depHMIaMu. Jlomyckaercs
HCIOJIb30BaHUE TeIIUEBOI MM KaIWUIIPHONU PYYKH.

IIpn BoImOTHEeHMM 3amaHWK MOMKHO ITOJB30BATHCS UYCPHOBHKOM. 3amHCH B
YEPHOBUKE, 2 TaK)Ke B TEKCTe¢ KOHTPOJbLHBIX H3MEPUTEJIbHBIX MaTEPUAJIOB He
YYHUTBIBAIOTCS NPH OLleHUBAHUH PadoThI.

Bannel, momy4yeHHble Bamu 3a BBINOTHEHHBIE 3a1aHNs, CyMMHpYIoTcs. [locTapaiitecsh
BBITTOJIHATH KaK MOXHO OOJIbIIIE 3a/IaHMi ¥ HAaOpaTh HauOOoJbIIee KOTHYECTBO OaJIIOB.
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ITocxe 3aBepuieHust paboTHI MPOBEPHTE, YTO OTBET HA KaXKAO0E 33aHUE B OJaHKax
orBeToB Nel u Ne2 3ammcaH moJ MpaBHIIEHBIM HOMEPOM.

Kenaem ycnexa!

Hike npuBeneHbl cpaBOYHbBIE JaHHBIE, KOTOPBIE MOTYT IOHaI00MThCsS Bam
IIPY BBITIOJTHEHUHU PaOOTHI.
JecaTnuHbIe IPHCTABKH

Hanmeno | O6o3nauenn | Muoxurens | Haumeno | O6o3Hauenne | MHOXHUTETD
BaHHE e BaHHE
rura T 10° CaHTH c 102
Mera M 108 MUIIH M 103
KIJIO K 10° MUKPO MK 10¢
reKTo r 102 HAHO H 10°
nenu I 101 MTHKO ol 1012

Koncmanmur

YUCJIO TT n=3,14

YCKOpEeHHEe CBOOOHOTO MajieHUs Ha 3eMIe g=10 m/c?

IPABUTALMOHHAS TTOCTOSHHAS G =6,7-10" H-m?/kr?

YHUBEpPCaIbHAs Ia30Basl IOCTOSIHHAS R =28,31 i/(monb-K)

nocrosHHas BojpiMana k=1,38-102 JI/K

HOCTOAHHAS ABOrapo Na= 6-10% monp?

CKOPOCTb CBETa B BAKyyMe c=3-108m/c

i(;ajﬁ))%:unem MPOTIOPIIMOHAIEHOCTH B 3aKOHE K = = 9-10° Honi? K

0

MOZYJIb 3apsaa 3JICKTpOHa e=16-10"° Kx

(37eMeHTapHBIN SIEKTPUIECKUI 3apsT)

nocrostHHas Ilmanka h=66"1073* Ixc

Coomnowenue meicoy paziudHblMu eOUHUYAMU

TemIieparypa 0K=-273°C

aTOMHasl €AUHHUIA MaCChI laem = 1,66:107% kr

1 aroMHast eMHMIIA MacChl PKBUBAJICHTA 931 MsB

1 2J1EKTPOHBOIBT 15B=1,6-10""° Ixc

1 acTpoHOMuuECKas eIMHULIA 1 a.e. =150000000 kM

1 ceeToBofi rox 1 . roxr = 9,46:10"° M

1 mapcex 1 nmk = 3,26 cB. rona
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Macca yacTuig

SIEKTPOHA 9,1-103 k2~ 55-10"*a.e.m.
IPOTOHA 1,673 -107%7 ke ~ 1,007 a.e.m.
HEWTpoHa 1,675-107%7 ke =~ 1,008 a.e. m.

ACTpOHOMl/I'ICCKI/le BCJINYUHBI

CpemHui pagnyc 3emMin Re = 6370 xm
paauyc ConHua Ro=6,96 - 108 m
Temneparypa nosepxHoctd Connnia T = 6000 K

IThomnocmo

roxcostHevysoro macia 900 xr/m?
Boasl 1000 xr/m3

npeBecuHsl (cocHa) 400 kxr/m?
kepocuna 800 kr/m?

amromunnsg 2700 xr/m?
xkeieza 7800 kr/m3
pryta 13600 kr/m?

Yoenvnaa mennoémxocme
Boabl 4,2-10% JTx/(kr-K)
mpaa 2,1-10% x/(xr-K)
kenes3a 460 Ix/(kr-K)
ceuHna 130 x/(kr-K)
Yoenvuaa mennoma
napoo6paszosanus Boasl 2,3 - 108 JIx/kr
m1aBiaeHus ceuHLa 2,5 - 10% JTx/kr
miaBnaenus npaa 3,3 - 10° /e

amromuamst 900 Ix/(kr-K)
memu 380 Ix/(kr-K)
gyryHa 800 Ix/(xr-K)

Hopmansnsie ycnogus: nasnenne — 10° ITa, Temneparypa — 0 °C

Monapnasa macca

a30Ta 28- 1073 kr/mMonb 4-10° kr/monb

renus
aprosa 40- 10" kr/mMoub KHMCJI0poJa 32:10°3 kr/monb
BOJIOpOJIA 2-107% xr/mMonb JIMTUS 6-10° kr/mosb
BO3JyXa 29- 10" kr/mMoub HEOHA 20-10° r/mousb
BOJIBI 18-10° xr/momb yriekucioro rasa 44-10° xr/mous
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Yactb 1

Omeemamu K 3a0anuam 1-24  senaromca  cnoeo,
nocnedosamenbHOCHy YUPp unu yucen. Januuiume omeem 6 noe omeema 6
mexcme pabomui, a 3amem nepenecume 6 bBJIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmayouiezo 3a0aHus, HaYUHas ¢ hepeoii kKnemouxu. Kaxcoviii
CUMG0I RUWIUME 6 OMOEILHON KIeMOYKe 6 COONMEEMCMEUN ¢ NPUGCEOEHHBIMU
6 onanke oopazyamu. Eounuyvl usmepenus guzuueckux eenuuun nucams ne
HYIHCHO.

UUCII0 umu

K.2. llnonkosckuii B kaure "BHe 3emin", onuchiBas NOJET PaKeThl, OTMEYAI, YTO
gepes 10 ¢ mocne crapra BEpTUKAIBHO BBEPX paKeTa HAXOIWIACh Ha PACCTOSHUU
5 KM OT noBepXHOCTH 3eMin. C KaKUM YCKOPEHHEM JBUTANach pakera?

Otser: M/c2.

C xakoif cujoi AeWcTBYeT Ha IO JudTa 4emoBeK Maccoil 75 Kr, Korma TU(T
TIO/TbE3KAET K BEPXHEMY ITaxKy C ycKopeHuem 1,2 m/c??

OTBeT: H.

SIMK CKOJB3UT IO TOPU3OHTAJIBHON NOBEpXHOCTH. Ha pucyHke npusencH
rpadguK 3aBUCHMOCTH MOAYJISl pabOThl CHJIBI TPEHHS OT IMPOHIESHHOTO IYTH.
Onpenenute CUTy TPeHUs HA HanboJee CKOJIb3KOM y4YacTKe.

A 0z
g { """
£ T S N 0
al A
; I S
01 2z 3 4 5 Sum
OTBeT: H.

III CurHaJ ruIpoJI0KaTopa MOABOAHON JIOAKH, OTPA3UBIINCH OT eI, OTCTOSIIEH OT
He€ Ha 3 KM, 3aperucTpUpOBaH uepes 4 ¢ mocie ero noxayn. Yacrora konedanui
BubOpaTopa ruaponokaropa 10 k' Onpenenure ATUHY 3BYKOBOI BOJIHEI B BOJIE.

OTBeT: CM.

Ob6cyxaeHne 3agannin: https://vk.com/topic-40390872 39951760
PaspeluaeTtcs cBo6oaHOE KONMPOBaHWE B HEKOMMEPHECKUX 06pa3oBaTerbHbIX Lensx

~

oN AUX NI9HhO9O0dNHEdL

MITINTWANIINED - os<o0z

—
EEE
]

Ofs


http://vk.com/ege100ballov
https://vk.com/topic-40390872_39951760

EAnHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. OUNINKA

HckyccTBeHHBIN CITyTHHK —oOparmaercss BOKPYT 3eMJIH 10  BBITSHYTOU
IIUIMNTHYECKOH opOute. V3 mNpuBeleHHOr0 HWXKE CIIMCKAa BBIOEPHUTE /Ba
MPaBUJIBHBIX YTBEPKACHUS, COOTBETCTBYIOLINX JAHHOMY JBU)KECHUIO.

1) TloreHuuanpHash SHEPrHsS TOCTUTa€T MAaKCHMAIbHOTO 3HAYEHHUS B TOUYKE
MUHUMANBHOTO YyHaleHUuss OT 3eMJM, TMOJIHAsg MeXaHWdecKash JSHEeprus
CIIyTHUKA HEU3MEHHA.

2) TorteHunanbHass W TOJHAs MEXaHWYECKAss SHEPTHS CIYTHHKA TOCTUTAIOT
MaKCHUMaJIbHBIX 3HAYEHUH B TOUKE MAKCHMAIBHOTO YIAICHHUS OT 3eMITH.

3) Kunerundeckass dHeEprus JIOCTUTaeT MAaKCUMAJIbHOIO 3HAYCHHS B TOYKE
MAaKCHUMaJbHOTO YAAJNEHUS OT 3€MJIM, IOJHAas MEXaHUYecKas SHeprus
CITyTHUKA HEM3MECHHA.

4) TloTeHimanbHasl JHEPTUS JOCTUTaeT MAaKCUMAIbHOTO 3HAYCHHS B TOYKE
MaKCUMaJbHOTO YyAaJNeHUs OT 3eMJd, TOJHas MeXaHW4ecKas SHeprus
CIIyTHUKA HEM3MEHHA.

5) Kunerndeckass 3HEprus JIOCTHIa€T MAaKCUMAaJIbHOI'O 3HAYEHHS B TOYKE
MUHUMAJNBHOTO YJalleHusT OT 3eMJIM, T[OJHas MeXaHW4YecKash SHEeprus
CIIyTHUKA HEM3MEHHA.

OTBeT:

C BepumMHBl HAaKIOHHOW IUIOCKOCTH W3 COCTOSHHS IIOKOS CKOJIB3UT C
ycKopeHneM Opycok Maccoi m (cM. pucyHOK). Kak M3MeHHTCS Bpems
JIBIDKEHUSI M YCKOpeHHe Opycka, eciy ¢ TOH jke€ HAKJIOHHOM IIIOCKOCTH
OyJeT CKOJIB3UTh OPYCOK U3 TOTO K€ MaTepuana Maccoi 3m?

n

o |

Jns  KaxmoW BeJMYMHBI OMNpEAeNIUTE COOTBETCTBYIOIIMHA —XapakTep
HU3MEHEHUS:

1) yBemmuuBaercs

2) yMEHBIIAETCS

3) He u3MEeHUTCH

3anumure B TaOMUIy BBIOpaHHBIE HUQPHI Al KaXI0H (PU3NYECKON BENMYHHBI.
[Tudps! B 0TBETE MOT'YT HOBTOPSTHCH.
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Bpewms nBmxeHus Yckopenne Opycka

CkopocTh KOJIEONIOLIEHCST TENEeKKH Maccod 1 Kr H3MEHseTcss MO 3aKOoHY
Vx=4cos10t. ITo kakuM 3aKOHaM M3MEHSETCs] KMHeTHYeCKasl SHEpIUs TEeNeKKHU U
MOTEHIMAIbHAS SHEPTUsl YIIPYToi AeopMay NPy KUHbBI?

@

P S5

Y CcTaHOBUTE COOTBETCTBHE MCIKAY (1)I/ISI/I‘IGCKI/IMI/I BCIIMYWHAMHU U q)OpMyJ'IaMI/I, mo
KOTOPBIM MOKHO PACCYUTATh 3TU BCJINIUHBI.

K xaxmoi#l mo3uiy nepBoro cTondua moa0epuTe COOTBETCTBYOUIYIO TTO3HIIUIO
BTOPOTO cTONONA W 3amHMIIUTe B TaONUIy BHIOpaHHBIE LUQPPH IIOX
COOTBETCTBYIOUTNMH OYKBaMH.

DOPMVIJIbI OU3NYECKHWE BEJIMYMHBI
A) KuHeTHYeCKas >HEPrus 1) 2sin?10t
TENEKKH 2) 8cos?10t
5 3) 8sin?10t
NOTEHIMAIbHAS SHEPrUs 5
ynpyroit nedopmanyu 4) 2cos°10t
HpPYKUHEI
A| B
Orser:
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DU3NKA

“ Ha rpaduke nokaszana 3aBUCHMOCTh JaBJIEHHUs OT TEMIEparypbl Uil JABYX
HeaNbHBIX ra30B. OnpeneanTe OTHOMIECHHE KOHIEHTPALHMit N1 /N 3TUX Ta30B.

P

OTBeET:

TemoBast MamHa 3a UK paboTH momydaet oT HarpeBarensd 100 k/Ix Tema, a
otnaét xonoauapHuky 70 k. KakoB KII/] sToit mamuHel?

OTBeT: %.

Hnst HarpeBanusa kupnuya Maccoit 2 xr ot 20 mo 85 °C 3aTpayeHO Takoe ke
KOJINYECTBO TEIUIOTHI, KaK JAJI HarpeBaHWs TOH ke macchl Boael Ha 13 °C.
Omnpenenure yAenbHYO TEIUNIOEMKOCTh KHPIINYA.

OtBer: Hoe

ke’ C

B cpeny W mATHHIYY TeMmIieparypa Bo3jayxa Oblla OJMHAKOBOM. [lapriuaibHOe
JIaBJIEHHE BOISAHOIO Tapa B atMocepe B Cpeay ObLIO MEHBINE, YEM B IIATHUILY.
W3 mpuBenéHHOTO HIDKE CHHCKAa BBIOEpUTE JIBAa MPABUIBHBIX YTBEP)KICHHA H
YKaXUTC UX HOMEpPA.

1)
2)
3)

4)
5)

KonrneHTpanus MoJIeKysI BOJSHOTO IIapa B BO3AYXE B CPeIy U MATHUILY ObLIa
OJIMHAKOBOM.

Macca BOASHBIX TapoOB, conepxammxcsi B 1 M
0ombIIIe, YeM B MATHUILY.

JlaBiieHre HACBHIMICHHBIX BOJASHBIX MApOB B CpeAy ObLIO OOJbINE, YeM BO
TSATHHITY .

OTHOCHTEIbHAS BIIAXKHOCTh BO3yXa B Cpey Oblila MEHBIIIC, YEM B IISATHHILY.
[I10THOCTD BOJSHBIX MAPOB, COJCPIKAMIMXCS B BO3AYXE B cpeIy ObLIa MEHBIIIE,
4eM B TSITHHILY.

3 Bosmyxa, B cpemy ObLia
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OrTBer:

41717

12 H3meHeHne COCTOSHUS (bI/IKCI/IpOBaHHOFO KOJIMYCCTBA OJHOATOMHOI'O UACAJIBHOT'O

rasa mOpoUuCXOoAUT MO NHUKIY, IIOKa3aHHOMY Ha PUCYHKC. YcraHoBuTe

COOTBETCTBUEC MCKAY IMpoHeCCaMU U COOTHOIICHUAMU I (IJI/I3I/I‘IGCKI/IX BCJIIMYHUH

(AU — u3MmeHeHHMe BHYTpeHHeW sHepruu; A — pabora rasza), KOTOpbIE HX

XapaKTepHu3yIoT.

p 2 I
¥
1,5-4
0

T

K xaxkpoll mo3umuu M3 MHEepBOrO CTONOIAa IOAOEpUTE COOTBETCTBYIOLIYIO
MO3HIIMIO U3 BTOPOTO CTOJIONA M 3alMIINTE B TaOMUILy BBIOpaHHBIE HUGPHI TOA

COOTBETCTBYHOLIMMU 6yKBaMI/I.

[MPOLIECCHI

COOTHOIIEHWA ®UINYECKUX BEJIMYNH

A) ponece 1 - 2 1) AU >0; A>0.
2) AU <0; A<O.
3) AU<0; A=0.
4) AU >0; A=0.

B) mpomecc 2 -3

OrtBeT:
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Ha pucynke n300pak€H KpYTIBIA HPOBOJOYHBIA BHUTOK, 10 KOTOPOMY TEUET
3IEeKTpUUYECKUM TOK. BUTOK pacmnonoskeH nepneHAuKyISIpHO IIIOCKOCTH PUCYHKA.
Omnpenenure HanpaBJICHUE BEKTOPa MarHUTHOM MHIYKINH B IICHTPE BUTKA.

Omeem 3anuwume cl08OM (ClOGAMU). 6HPABO, 6]1€60, OM HabII00amens, K
Habnoamento, 6HU3, 8eepx.

OTBeT:

Touka B Haxoautcs B cepeaune otpeska AC. HemonBmxHbIe TOUSUHBIE 3apsSabl +
g u —2q pacnojoxeHsl B ToukaXx A u C COOTBETCTBEHHO (CM. pHUCYHOK). Bo
CKOJIBKO pa3 HaJ0 MU3MEHUTHh a0COJIOTHYIO BEIHUYHHY 3apsna B Touke C, 4ToObI
HaNnpsKEHHOCTB 2JEKTPUUECKOTO MOJIA B Touke B yBennuunace B 2 paza?

Tg —2g
L » -
A B C
OTBeT: B pas(a).

BonpTMmeTp mogkimrouéH K kiieMmMaM uectogHnka Toka ¢ 9J{C € =3 B 1 BHyTpeHHIM
compotuBieHreM r = 1 OM, uepe3 KOTopsIit Teu€T Tok I = 2 A (cM. pUCYHOK).
Bonermerp nokassiBaeT 5 B. Kakoe koauyecTBO TENMIOTHI BBIAEISIETCS BHYTPU
UCTOYHUKA 3a 1 ¢?

| I
Il

OrtBeT: JIx.
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B MomeHT BpeMenu t = 0 He3apsyKEHHBI KOHAEHCATOP NOAKIIIOYAt0T K HCTOUHUKY
TOKa TociefoBaTenbHo ¢ pesuctopoM R = 20 kOM (cM. puCyHOK). 3HaueHUs
HaNpsDKeHUsT  MeXIy  OoOKJIagKkaMu  KOHJEHCaTropa,  HM3MEpeHHbIE B
HocJeq0BaTeIbHbIe MOMEHTHI BpeMeHu ¢ TouHocThio 0,1 B, mpexncraBnens! B
Tabnuue.

-
S,rl |

B fc
uB

[=]

1 2 B 4 H ] 7
38 |52 57 |59 B0 60 60

[=]

W3 npuBeneHHOrO HIDKE CIUCKa BBIOEPUTE JBa BEPHBIX YTBEPXKACHHS,
COOTBETCTBYIOIIKX YCIOBHIO 3a1a4U.

1) Cuna Toka B e MHHMMAJIbHA B MOMEHT BpeMeHH t =0 c.

2) IlageHue HaNpsHKEHUS HA PE3UCTOPE MAKCHMAaJIbHO B MOMEHT BPEMEHH t = 7
C.

3) BJC ucrounuka Toka paBHa 6 B.

4) Cuna TOKa B IIeII B MOMCHT BpeMeHH t =2 ¢ paBHa 40 MKA.

5) TlameHue HaNPsDKCHUS Ha PE3UCTOpPE B MOMEHT BpeMeHHu t = 2 ¢ paBHO 5,2 B.

OTBeT:

[Trockuit KOHACHCATOP MOIKIIOYEH K MCTOYHHUKY ITOCTOSHHOTO HAIPSDKCHHS.
Kak m3MmeHATCS NpH yBEIMYEHHMH 3a30pa MEXIYy OOKJIaAKaMH KOHICHcATopa
BEJIMYHMHA 3aps/ia Ha ero 0OKIaAKaxX M Pa3HOCTh MOTEHIMAIOB MEXKIY HUMHU?

JI71st Ka>k10M BEJIMYMHBI ONIPENEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHU:

1) YBEITHYHUTCS 2)
YMEHBIINTCS
3) HE U3MEHUTCA

3anumute B TabIHMIy BEIOpaHHBIC UQPHI [UTT KAXKI0H (PU3NIECKON BEIUIHHBL.
Iudpet B 0TBETE MOTYT ITOBTOPSATHCS.

Pa3znocts TIOTEHIIUAJIOB MEXTY
00KJIaIKaMU KOHACHCATOPA

Bennuuna 3apsina Ha oOKIIagKax
KOHJIEHCATOpa
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B ombITe HUTH Hakalla JAMIOYKH PAcIIOI0KEHa BOJIM3H TIIaBHON ONTHYECKON OCH
TOHKOW JIMH3BI C (OKYCHBIM paccTOsHHEM F meprneHauKyssipHO 3TOH OCH.
Paccrosiue d ot un3bI 10 crirpany 6ombire 2F. CHavana B OMbITE HCIOIb30BATN
COOMPAIOIIYIO JINH3Y, a 3aTEM PacCEHBAIOIIYI0. Y CTAHOBUTE COOTBETCTBHE MEXIY
BUJIOM JIMH3BI, WCIIOJIb30BABIICHCS B OMBITE, W CBOWCTBaMH H300paxeHus. K
Ka)XJOH MO3MIHMH IEPBOro CTojlna MoAGepuTe COOTBETCTBYIOLIYIO ITO3HIUIO
BTOpPOro CTONOIA ¥ 3amumuTe B TaOiauiy BbeIOpaHHbIE IMQPH O]
COOTBETCTBYIOLIMMH OYKBaMH.

K ka)x1o¥i MO3UIKMHU NEepBOro CTONONA MOAOEPHUTE COOTBETCTBYIOLIYIO HO3HLIUIO
BTOPOTO U 3alMIINTE B TAOIHILy BEIOpaHHBIE IU(PHI 0] COOTBETCTBYIOIIUMHU
OykBaMu.

21

B/ JIMH3bI CBOMCTBA M30BPAXEHMS

A) nuH3a cobuparomias 1) eticTBUTENIbHOE, IEPEBEPHYTOE,
YMEHBIICHHOE

2) MHuMoOe, yMEHbIIEHHOE, IPAMOe

3) JleificTBUTENEHOE, YBEITHICHHOE, IPAMOC

4) MHuMoOeE, yMECHBILICHHOE, IIEPEBEPHYTOE

b) nun3a pacceuBaronias

OTBeT:

215
HZ[II)O IIOJIOHUA 84 PO 06p330BaJ'IOCL nociiec ABYX IMOCJICAOBATCIbHBIX

0-pacrajioB.

VKaxuTe 4uciIo MIPOTOHOB MU YHUCIIO HCﬁTpOHOB B AAp€ HU30TOIIa, AJI1 KOTOPOTO
BO3MOJXHA 2Ta peaKkius.

Uucno npoToHOB Uucno HeHTPOHOB

B onank omeemog Ne 1 nepenecume monwvko wucia, He pazoensnsn ux
npooenom unu Opyzum 3HAKoM.
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75% mnepBOHAYANFHO MMEBIIMXCS SIACP PAAHOAKTHBHOTO M30TOIIA PACIAIOCh 32
1 yac. KakoB neproa nosypacmazia 3Toro u3oroma?

OTBeT: MUH.

MoHoxpomaruueckuii cBeT ¢ dHeprued (oroHoB E4 magaer Ha mMOBEPXHOCTH
MeTaiia, Be3biBast potodddekt. [Ipu aToM HanpspkeHUe, IpU KOTOPOM (POTOTOK
npekpamaercst, paBHO Usyp. Kak H3MEHUTCST MOZYITb 3alIMPAIOIIEro HAIPSHKCHUS
Usan ¥ JUTHHA BOJIHBI Ay, COOTBETCTBYIOIIAS «KPAaCHOW TpanHmIe» Gpotodddekra,
ecIIM SHeprus nagaronmx potoros Eg yBemmuntces?

I[J'Ii[ Ka)K,Z[OfI BCJIMYMHBI OIPCACTINUTE COOTB@TCTBy}OH_[I/Iﬁ XapaKTep U3MCHCHUS:

1) YBEIHYHUTCS 2)
YMEHBIIUTCS]
3) HE U3MEHUTCS

3anuuiure B TaONUILy BHIOpaHHBIE HUGPHI Il KaXI0H (QU3MYECKON BETUYHHBI.
L{udpsl B 0TBETE MOTYT OBTOPSTHCS.

3anuparoliee HaNpsHKEHNE JmHa BOJIHEI /1@

[Tpm ompeneneHNH CONPOTHUBIIEHHS PE3UCTOPA YISHUK M3MEPHII HANPSDKEHUE Ha
HéM: U = (4,6 £ 0,2) B. Cnita Toka gepes pe3ncTop u3Mepsiach HACTOIBKO TOYHO,
YTO IMOTPENTHOCThI0 MOXxHO mpeHeOpeds: | = 0,50 A. Ilo pesymapraTtam 3THX
U3MEPEHUHN MOKHO CHeJaiTe BBIBOJI O BEJIUUYMHE CONMPOTUBIICHUS PE3UCTOPA.

3anummre OTBET C y‘léTOM TMOTPCIIHOCTH.

OrtBer: ( + ) Om.

B onanx omeemoe Ne 1 nepenecume monwvko uucna, He pa3oenas ux
npooéenom unu Opyzum 3HAKOM.
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EAnHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r.

VYdeHHK U3ydaeT 3aKOHbI MOCTOSHHOTO TOKa. B ero pacrnopspkeHnH UMEeTCs TSI Th
AHAJIOTMYHBIX JICKTPUICCKUX LIeTei (CM. PUCYHOK) C Pa3IHIHBIMHA HCTOYHUKAMHU
Y BHELIHUMH COMPOTHBICHUSAMH, XapAaKTEPUCTHKK KOTOPBIX YKa3aHbI B TAOIHIIE.

£r

DU3NKA

R
Ne O/1C uctoynuka g, Brytpennee Bremnee
OTIBITa B COIIPOTHBIICHHE compoTuBieHue R ,
HCTOYHHKA TOKA I, Om
Om
1 7 0,5 6
2 5 1 8
3 9 1 10
4 5 0,5 8
5 7 0,5 10

Kakne JABC LCIIHU HCO6XOI[I/IMO B34ATb YUCHHUKY JIs TOTO, yTOOBI HA OIIBITE
HCCIICA0BAaTh 3aBUCUMOCTb CHWJIBI TOKa, IMPOTCKAIOMICIo B LCIH, OT BHCUIHETO

conporuBiieHus1? B oTBeT 3anuminTe HoMepa BHIOPAHHBIX OIBITOB.

OTBeT:

PaccMmoTpuTe TabMHILy, COAEPIKAILYIO CBEICHUS O APKUX 3BE3/IaX.

Havmexosanue Temnepatypa Macca Paauyc CpenHan

3Be30bl noBepxHOCTH, K g; Maccax g; aguycax|NNoTHOCTb no
onHua) onHu,ag) OTHOLLIEHMHD K

NMOTHOCTH BOALI

Anbaebapan 3600 5,0 45 77107

£ BoaHuuero B 11 000 10,2 35 0,33

Kanenna 5200 33 23 41074

Purens 11 200 40 138 2. 1078

Cupuyc A 9250 21 20 0,36

Cwupuyc B 6200 1.0 0,01 175 - 108

ConHue 6000 1.0 1.0 14

o LlenTaspa A 5730 1,02 12 0,80

Bribeputre Bce YTBEpXKIECHUS, KOTOpPBIE COOTBETCTBYIOT XapaKTepHUCTHKaM

CIIyTHUKOB IUIAHET.
1) 3Be3na € Bozuuuero B oTHOCHTCS K ClIEKTpaibHOMY Kiaccy B.
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2) 3Be3na Cupuyc B oTHOCHTCS K GEITBIM KapIIHKaM.

3) ConHile OTHOCHTCSI K 3BE3/1aM TJIaBHOM MOCIIEIOBATEILHOCTH Ha JHarpaMme
I'epummnpysra — Paccena.

4) 3Be3na Cupuyc A sIBISCTCS CBEPXTUTAHTOM.

5) 3Be3na Cupuyc B u name CoiHIlE MMEIOT OJAMHAKOBBIE MACCHI, 3HAYHUT
OTHOCSTCS K OTHOMY CIIEKTPAILHOMY KJIaccy.

OrTser:

He 3a6y0vme nepenecmu 6ce omeemut 6 o1ank omeemog Ne 1 6 coomeemcmeuu
¢ uncmpyxuyueil no ewvinoanenuro pabomwl. Ilposepome, umobvr Kasxycovii
omeent 0blil 3aNUCAH 8 CIPOKE C HOMEPOM COOMBEMCIMEYIOWe20 3a0AHUSL.

Yactp 2

Omeemom K 3a0anuam 25-26 aensemcsa uucino. 3anuwiume 3mo 4ucio 6
none omeema 6 mexcme padomol, a 3amem nepenecume ¢ BJIAHK
OTBETOB Ne 1 cnpasa om HOMepa cOOMEEMCHEYIOULE20 3A0aHUA,
Hauunasa c nepeoui knemoyxu. Kasxcovlii cumeon numiume ¢ omoeabHoll
KlemouKke 6 COOMmeemcmeuu ¢ NpueeoéHHviMu 6 01anKe olOpazyamu.
Eounuust usmepenus pusuueckux 6euyun RUCAMb He HYIHCHO.

MenHblii TPOBOAHMK DACMONOXKEH MEKAY IOMIOCAMH  3JEKTPOMArHUTa
MEePHEeHANKYIISPHO JUHUSIM WHIYKIUH MarHUTHOTO 1ofis. OnpepenuTe 1miomais
MIOTIEPEYHOTO CEYEHHs MPOBOJHNKA, €CJIN CHJla AMIIepa, AeHCTBYIONIAs Ha HEro,
paBHa 5 H, Moaynp BeKkTOpa MarHUTHOM MHIYKUMH MarHutHoro mois 1 Tx, a
HanpspKEHUE, NPUIIOKEHHOE K KOHIaM npoBoaHuka, 8,5 B. VYaensHoe
conpoTtuBienue Meau p = 1,7 Om- MM?/Mm.

Otser: MM~
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Jlamriouka ycTaHOBIICHa Ha TJIABHOM ONTHYECKOW OCH COOMpArOIICH JIHWH3BI C
(OKyCHBIM paccTOsiHHEM 15 cM, BCTaBJIICHHOH B OTBEpCTHE B HENPO3pavyHOU
naHenu (cM. pucyHok). CnpaBa OT JIMH3BI YCTaHOBJIEH 9KpaH. Kakast sHeprus
nomnajaeT Ha dkpaH 3a 20 ¢, ecy MOILIHOCTh H3Iy4eHHs, MPOXOJSIIEro uepes
JUH3Y, paBHa 15 MBT?

b
et - SN R - S S

-
F

Ortger: Jx.

He 3a06y0bme nepenecmu ece omeemut 8 O1ank omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKYUeil no 6bINOJIHEHUI0 PAGOmbL.
Ilposepome, umo KasxcOvlii Omeem 3anucan 6 CMpPoKe ¢ HOMepPoOMm
COOMEENMcmeviouLez0 3a0aHus

/s 3anucu omeemos na 3aoanus 27-32 ucnonvzyiime bJIAHK OTBETOB Ne
2. 3anuwume cnauana nomep 3aoanusn (27, 28 u m. 0.), a 3amem peuieHue
coomeemcmeyrouieil 3a0auu. Omeemepl 3anucvigaiime 4émKo u pazoopuueo.

Mexny nAByMs OJIM3KO PAaCHOJIOKEHHBIMH METATMUECKUMH  TUIACTHHAMH,
YKPEIJIEHHBIMU Ha W30JIMPYIOLIUX TOJICTaBKax, MOJIOKWIM METaNInYeCKui
mwapuk. [1macTuHbI NOACOEIUHUIN K KIIEMMaM BBICOKOBOJIBTHOTO BBIMPSAMUTES,
MoJIaB Ha HUX 3apsAasl Pa3HbIX 3HAKOB. OMNUIIUTE, UCTONL3Ys (U3MUECKHe
SIBIIEHUSI ¥ 3AKOHOMEPHOCTH, YTO MOXXHO HAOJIOIaTh B IAHHOM OITBITE.

© 2020 Bcepoccuiickuii npoekt «EIM3 100 BANJTOB» vk.com/ege100ballov
CoctaButenb: BaxHnHa CBeTnaHa

TpeHnpoBoYHbI BapuaHT Ne16 ot 30.03.2020 8/17

Ilonnoe npasunvhoe peutenue Kaxcooi u3z 3aoay 28—32 0oaxcHo codeprcamp
3aKOHbL U hOpMYbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO U 0OCMAMOYUHO ONA
Ppeuienus 3a0auu, a makKiice mamemamuiecKue npeoopazoeanus, pacuémaol ¢
YUCTIEHHbIM OMEEMOM U NPU HEOOX0OUMOCHU PUCYHOK, NOACHAIOW UL
Dpeuienue.

I'py3 MOAHMMAIOT C TOMOIILBIO pbIyara (CM. pUCYHOK). PpI4ar cocTonT U3 mapHupa
0e3 TpeHHS W ONHOPOIHOTO CTEPKHA MAacCcOd m =25 Kr W JIuHOH L= 5 M.
PaccTosiHre oT ocu mapHUpa J0 TOYKH MojBeca rpys3a paBHo b = 1 m. Kakyro
BCPTUKAJIBHYIO CWJIYy HAAO MNPHUIOKHUTbL K KOHIY pbIyara, ‘-ITO6I>I MCAJICHHO
MOoJHUMATH Ipy3 Maccolt M = 100 kr?

L F

KakoBo cpemHee maBiieHHE IMOPOXOBBIX T'a30B B CTBOJE OPYAUS, €CIH CKOPOCTH
BBUIETEBIIETO U3 Hero cHapsiaa 1,5 km/c? JInuHa ctBona 3 M, ero auamerp 45 M,
Macca cHapsga 2 kr. (TpeHue mpeHeOpeXHMMO Majo, CHIOW TSDKECTH IIpH
JIBIDKCHUU BHYTPHU CTBOJIA IPEeHEOpeyb).

B cocyne o6sémom V = 0,02 M3 ¢ KECTKUMHU CTEHKAMH HAXOJUTCS OJHOATOMHBIH
ra3 npd atMoc(EepHOM JaBJICHUH. B KpBIIIKE COCyla HMEETCS OTBEPCTHE
IUIOIIAABIO S, 3aTKHYTOE MPOOKOH. MakcumainpHast cuina TpeHus nokost F mpobku
o kpast otBepctus paBHa 100 H. ITpoOka BBICKakwWBaeT, eciii ra3y IepenaTh
KOJMYECTBO TeIIOoThl He MeHee 15 x/Ikx. Onpenenure 3HaueHue S, mojaras ras
uaeabHBIM. Maccoi mpoOKu nmpeHeopeyb.

[TpoToH ycKOpsieTcs TIOCTOSIHHBIM JJISKTPHYECKUM II0JIEM KOHJEHcaTopa,
HarpsbKeHue Ha oOxaskax koroporo 2160 B. 3atem oH BieTaeT B OZHOPOAHOE
MarHuTHOE T10JIe M JBIDKETCS 10 JIyr'e OKPY>KHOCTH paanyca 20 cM B IIOCKOCTH,
MEepPHEeHANKYISIPHON JIMHUAM MarHUTHOW MHAyKuumu. KakoB Moaynb BeKkTopa
MHIYKIUK MarHuTHOTo nosisi? HadanbHOM CKOPOCTBIO MPOTOHA B AJIEKTPUUECKOM
oJie MpeHeOpeyb.
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O6paszen, comepxxamuii pamuii, 3a 1 ¢ mcmyckaer 3,7-10%° o-wactum. 3a 1 u KOPPEKTOP BAPUAHTA: —

Beiersiercst sHeprus 100 Jx. KakoB cpemmmit mmmynsc a-gactun? Macca U

o-yacTul, paBHa 6,7-107%7 xr. DHeprueil oTgauu snep, Y-U3Iy4EHHEM M ®HO: | Muxann Kyssmun m

penaTuBUCTCKUM 3 bekTamMu mpeHedpeys. L

Axxkaynr BK: | https://vk.com/mukuzmin1986 S

11, 0 bl 0 0 ps,

[pogepvme, umoobl Kajicowvlit omeem ObLI 3ANUCAH PAOOM C HOMEPOM O

COOmeemcmeyu|e2o 3a0aHusl. (wy)

@)

L

O npoexre «IIpooubiii EI'I ka:xxayio Heaenro» %

JlaHHBII KUM COCTaBIIEH KOMaHJOH BCEPOCCHICKOTO BOJIOHTEPCKOTO MPOEKTa —_
«ETD 100 GammoB»  https://vk.com/egel00ballov u  Ge3Bo3me3nHO X

pacnpocTpaHseTcs st JF00BIX HEKOMMEPUECKHX 00pa30BaTeNbHbIX LIENeH. A

S

Hamuu omnoky B Bapuanre? Z

Hanumure HaMm, nokaJjyiicra, 1 Mbl 00513aTeJIbHO €€ HcnpaBuM! =

Jloist 3aMedaHuil M moxkenanuii: hitps://vk.com/topic-10175642 39951777 10

(TakKke JOCTYIHBI APYTHe BAPHAHTHI AJIs1 CKAYHBAHMS) N

o

o

w

- OTKpBITHIN O6aHk 3aganuil ET'D (OUIIN HoBas w

Bepcust) http://os.fipi.ru/tasks/3/a =
- OTKPHITHIHA OaHk 3amanuil ET'D (OUIT) _
http://ege.fipi.ru/os11/xmodules/gprint/index.php?proj=BA1F39653304A5B041 E
B656915DC36B38 E

COCTABHUTEJIb BAPUAHTA:

PUO: | Baxunna Cseritana BacunbeBna

Mpeamer: | ¢pusnxa

Crax: | 11 ner

Axxkayut BK: | https://vk.com/id249117870

Caiit u gom.
ungopmammsn: | https://vk.com/examcourses

(o0
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Cucrema OICHUBAHUA 3K3aMeH3[II/IOHHOﬁ paﬁOTbI mo (1]I/I3I(IKe

3aganusa 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yacTtu 1 u 3amanus 25 u 26 gactu
2 oueHuBaroTcs 1 6ayuioM. DTH 3aaHusI CYUTAIOTCS BBITIOJHEHHBIMU BEPHO, €CITH
NpPaBIIBHO yKa3aHbl TpeOyeMOe YUCIIO, [IBa YMCIIA UIIH CIOBO.

Bamanus 5-7, 11, 12, 16-18 u 21 4vactu 1 oneHuBaroTcs 2 OaiiaMu, eCIH
BEPHO YyKa3aHbl 00a 3JeMeHTa OTBeTa; | OaiioM, eciii JOmylleHa OmHnOKa B
yKa3aHUM OJHOTO M3 3JeMEeHTOB OTBeTa, W (0 OaioB, eciu AOMYIICHO [BE
ommOku. Ecnu ykazaHo Oosiee JBYX 2JIeMEHTOB (B TOM YHCIE, BO3MOXHO, U
IpaBUIbHEIE), TO cTaBUTCs 0 GaynoB. 3agaHue 24 oreHUBaeTCs 2 6ayuiaMu, eciu
yKa3aHbl BCEe BEPHBIC JIEMEHTHI OTBETa; 1 6ayIoM, €Clii JOMyIeHa O/[HA OIIHOKa
(B TOM umClie yKazaHa OJHA JHMINHSS LU(pa HAPSAY CO BCEMH BEPHBIMHU
3JIEMEHTAMH WJIM HE 3alMCaH OJMH 3JeMEHT oTBeTa); 0 6ayIoB, €CliU AOMYIICHO
nBe omnOku. B 3amanusx 5, 11, 16 u 24 nopsinok 3anucu nudp B OTBETE MOXKET
OBITh Pa3INYHBIM.

Ne OTtBer Ne OTtBer
3a/IaHusl 3aaHusl

1 100 14 2,5

2 660 15 4

3 2,5 16 34/43

4 15 17 23

5 45|54 18 12

6 33 19 88135

7 23 20 30

8 2 21 13

9 30 22 9,20,4
10 840 23 15|51
11 45|54 24 123
12 41 25 1
13 BJIEBO 26 0,3
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Kpurtepnu oneHnBaHus BbINOJHEHUS 3aJaHU
¢ pa3BépHYTBIM OTBETOM

Pemenus 3amanuit 27-32 wactu 2 (¢ pa3sBEPHYTHIM OTBETOM) OILICHUBAIOTCS
JKCIIEpTHOM Komuccued. Ha ocHoBe KpuTepueB, NpPEICTaBICHHBIX B
MpUBEIEHHBIX HIDKE TA0IUIAX, 38 BHIIOIHEHNE KaXI0T0 3aJaHHUS B 3aBUCUMOCTH
OT MOJIHOTHI U MIPaBUJIBHOCTH JAHHOTO 3K3aMEHYEeMbIM OTBETa BbIcTaBsieTcs oT
J10 2 6aiioB 3a 3ananue 27 u ot 0 1o 3 Oaynos 3a 3amanus 28 u 29-32.

Me>1<)1y ABYMsI OnM3KO PacCroJIOKCHHBIMU METAJUIMUCCKUMU  IIJIaCTUHAMU,
YKPCIJICHHBIMU Ha HW30JUPYIOMIUX MNOACTaBKaX, IIOJOKNUIN METaUTMISCKUI
apuK. IInacTuHbl MOACOCAUHUIIN K KJIEMMAaM BBICOKOBOJIBTHOI'O BBIIIPAMUTECIIA,
MoJlaB Ha HHUX 3apsaJbl pa3HbIX 3HAKOB. OHI/IIHI/ITC, HCIIOJIb3Ys (I)I/ISI/I'-ICCKI/IC
SABJICHUA U 3aKOHOMEPHOCTH, YTO MOXKHO Ha6J’IIO]IaTI> B JaHHOM OIIBITC.

Bo3moxkHOoe pemienue:
Ilon neWicTBUEM HSIEKTPUYECKOTO MONS IIACTUH W3MEHHUTCS PAcHperescHHe
9JIEKTPOHOB B IIIAPHUKE M PONU30MIET €ro JIEeKTPU3alys: MaphK MPHOOpeTeT TOT
JKe 3apsijl, 4TO U IIACTHHA, HA KOTOPOM OH JIEXKUT, - OTPULATEIbHBIN.
OTpunarenbHO 3apsHKCHHBIM IIAPUK OyAET OTTAJKWBAaTBCS OT HIDKHEH U
NIPUTATUBATHCS K BEpXHEH IacTuHe. Ha mapuk 1eHCTBYIOT CUIIBI TSKECTH, CUIIA
Kynona, Bropoii 3akoH HeroTOHa Jj1s1 HA4ajIbHOTO TIOJIOXEHHS OYIEeT 3arncaH B

suze: MG+ EQ=ma, s npoeximsax —MQ + EQ = ma. Eciu macca mapuka
JocTaTouHo Masa, T.e. MY < EQ, To mapuk oTopBeTcs 0T HUKHEH IIaCTHHEI K

NOJAHUMETCSL K TIOJIOXKUTEIBHO 3apsDKCHHOM IIIACTMHE M, KOCHYBIIUCH €€,
NIOMEHSET 3HaK 3apsaa. B pe3ynbrare OT HayHET OTTAJIKUBATHCS OT BEPXHEH
IJIACTUHBI M IIPUTATUBATHCS K HU)KHEW, KOCHYBIIUCH KOTOPYIO, OIISITh IIOMEHSET
3HaK 3apsAfa Ha OTpPHUIATENbHBIA. Takoe IBIDKEHHE «BBEPX-BHH3» OyIeT
TIOBTOPATHCSL.

Ob6cyxaeHne 3agannin: https://vk.com/topic-40390872 39951760
PaspeluaeTtcs cBo6oaHOE KONMPOBaHWE B HEKOMMEPHECKUX 06pa3oBaTerbHbIX Lensx

~

oN AUX NI9HhO9O0dNHEdL

MITINTWANIINED - os<o0z

—
EEE
]

Ofs


http://vk.com/ege100ballov
https://vk.com/topic-40390872_39951760

EAnHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r.

DU3NKA

Ecrm Mg > EQ, To mapuk He 0TOPBETCS OT HIKHEHN TIACTUHEL.

OtBer: mpu Manoi Macce IMapuka OH OyIeT COBEpIIaTh MOBTOPSAIOIINECS
JIBIDKEHUSI «BBEPX-BHH3», MPH JOCTaTOYHO OONBIION Macce IIapuka OH He

OTOPBETCA OT IJIACTUHBI.

KpI/ITCpI/II/I OICHHUBAHWA BBIIIOJTHCHUA 3aJaHUs

Bamier

[lpuBeneHO TMOJTHOE TPABUIBHOE pEIICHHE, BKIIOYAIOIIEE
IIPaBUJIBHBIN OTBET (B JaHHOM Ciyuae: I. 1) M MCuUepIbIBAIOLINE
BEpHbIE DPACCYXKICHUS C MpPsIMBIM YyKa3aHHEM HaOJIr0faeMBbIX
SBICHUM W 3aKOHOB (B HAHHOM cryuae: DIeKMpu3ayus,
83aumooelicmeue 3apsadceHHvix men, 6mopou 3akon Hvlomona,
YCROBUE OBUINICCHUSL LUAPUKA).

JlaH IpaBUJIBHBIN OTBET, U MIPHUBE/ICHO OOBSICHEHHE, HO B PEILICHUH
HUMEIOTCSA OJIUH WM HECKOIBKO U3 CIECAYIOIINX HEAOCTATKOB.
B oObscHeHMM HE yKa3aHO WIN HE MHCIONB3YETCS OJHO W3
(u3nNYeCKUX SIBIICHHMA, CBOWCTB, OMNpPEICICHHA WIM OJWH U3
3ak0oHOB ((hopMyi), HEOOXOAWMBIX JJS TOJHOTO BEPHOTO
o0bscHerus. (YTBep)KAEHHE, JIeKallee B OCHOBE OOBSCHEHUS, HE
MTOJIKPETIIICHO COOTBETCTBYIONIIM 3aKOHOM, CBOHCTBOM, SIBJICHUEM,
OTIpeNeIeHHUEM U T.11.)

" (UJIN)
Yka3aHbl Bce HEOOXOIUMBIC I OOBSICHEHUS SBJICHHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HHUX COJEPKHUTCS OJMH JIOTHMYECKHH
HEOOYET.

" (UJIN)
B pemenny nMmeroTcs JHIIHHUE 3alKCH, HE BXOASIINE B pEIICHHE
(BO3MOXHO, HEBEPHBIE), KOTOPbIE HE OTAEJICHBI OT PEIICHUS U HE
3a4E€PKHYTHI.

n (MJIN)
B pemennm wnmeercs HETOYHOCTh B YKa3aHHM Ha OJIHO W3
(bu3nYecKnX SBICHUH, CBOWCTB, ONPE/ICIICHUH, 3aKOHOB ((OpMyIT),
HEOOXOANMBIX JJIsI IOJTHOTO BEPHOTO OOBSICHEHNUS

IIpencraBneHo  pelueHue,
CIEYIOUINX CITydaeB.

Jlan mnpaBUIBHBIA OTBET Ha BOIPOC 3aJaHUS, U IPHUBEICHO
06’[)5[CHQHI/IG, HO B HEM HE YKa3aHbI JIBa ABJICHUA UJIN (bmnqecxnx

3aKOHa, HEOOXOIUMBIX ISl TIOJTHOTO BEPHOTO OOBSCHEHHS.
nim

COOTBETCTBYIOMICEC O/ITHOMY us3
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Vka3aHbel Bce HEOOXOUMEIE I OOBICHEHUS SBJIEHUS M 3aKOHEIL,
3aKOHOMEPHOCTH, HO HMEIOIUECS PACCYKACHHs, HAlpaBICHHbBIC
Ha MOJy4eHHe OTBETa Ha BOIPOC 3a/[aHusl, HE JJOBEICHBI JI0 KOHIIA.
NI
Vka3aHbel Bce HEOOXOUMEIE I OOBICHEHUS SBJIEHUS M 3aKOHEIL,
3aKOHOMEPHOCTH, HO HMEIOIINECS PACCYXKICHUsI, OPUBOASIINE K
OTBETY, COJICPKAT OLIHOKH.
NI
VkazaHsl He BCe HEOOXOMMMEIE I OOBACHEHMS SIBICHUS H
3aKOHBI, 3aKOHOMEPHOCTH, HO HMEIOTCSI BEPHBIC PACCYKICHUSI,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4YH

Bee cJ1ydan peuicHu, KOTOpbIC HC COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTCPHUAM BBICTABJICHUA OLICHOK B 1, 2, 3 bama

Maxcumanvrorii 6ann

I'py3 mogHMMAIOT C MOMOIIBIO phIuara (CM. pUCYHOK). Ppryar cocTouT U3 mapHupa

0e3 TpeHUs U OMHOPOJHOro crepxHs maccoi m =30 xr u mgmuHOH L= 5 M.

PaccTosiHre OT ocH ImapHUpa J0 TOYKH MojBeca rpysa pasuo b = 1,5 m. Kakyro

BEPTUKAJIBHYIO CWJIYy HAAO MNPHUIOKHUTH K KOHIY pbIyara, YTOOBI MCAJICHHO

MOJHUMATh rpy3 Maccoit M = 80 kr?

—

L F

Bo3moxkHOoe pemienue:

—  aF
I
n.h--

mg

3anumemM  ycJIoBHE€ ~ paBHOBecHs — pblyara  (IIPaBUIIO

pbluar, IOPUJIOKEHHBIM K LEHTPY TSKECTH pblyara X = —.

MOMEHTOB)
Mg-b+mg-x=FL, rae x — niedo cumsl TsKecTH, AeHCTByIOMEH Ha

IToncraBum
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HaliJICHHOE BBIpPQXKEHHWE B TMPABUJIO MOMEHTOB FL=Mg-b+mg-£,
2

I:=2Mg~b+mg~L'

5 [IOJCTaBUM YHUCIIEHHBIE 3HAYCHUS
L
2-80-10-1,5+30-10-5
F= =390 H.
25
OtBet: 390 H.
Kpurepun olileHHBaHMS BHIIOIHEHUS 3aIaHUS Bamiel

[IpuBeneHo TONHOE pelIeHHe, BKIIOYAIOIIEE  CIIETYIOIINE
JJIEMEHTBHI:

I) 3anmcaHbl TONOXKEHUS TEOPHUM U  (PU3NYECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, IIPUMECHEHHE KOTOPBIX _HEOOXOIMMO A
penieHust 3aJaddl BHIOpPAaHHBIM CHOCOOOM (B JaHHOM CITydae:
ycnogue pagrHogecus puluaza (Npasuio MOMEHmMOG), npueeoeH
PUCYHOK C YKA3aHueM nied U Cuil, RPULONCEHHbIX K pbluazy); 2
I) mpoBeeHbI HEOOXOAUMBIE MaTeMaTHYECKHUE PeoOpa3oBaHus U
pacyéThl, NPHUBOIMIINE K MPAaBUILHOMY YHCIOBOMY OTBETY
(momyckaeTcsi pelIeHHE «II0 4YacTAM» C [POMEKYTOUHBIMH
BBIYHCIICHUAMH);

I1l) mpexncTaBieH MPaBUIIBHBINA OTBET C YKa3aHUEM € IHMHHII
M3MEPEHUs NCKOMOW BEJTMYHHBI

[pezacraBiieHbl 3aMUCH, COOTBETCTBYIOIINE OHOMY M3 CIEIYIOIINX
ciy4aeB. [IpaBUIbHO 3amucaHbl BCE HEOOXOIUMBIC TMOJIOKEHUS
TeopuH, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI
HeoOxoumble mpeobOpa3oBanus. Ho gomyieHa ommbka B OTBETE
WK B MATEMATHYECKHUX TPe0OPa30BAHUSIX WU BHIYUCICHUAX.
I 1
IIpencraBneHpl TOJIBKO IONOXKEHUS U (OPMYJIBI, BBIpa)KaloIINe
(u3nvecKkre 3aKOHBI, NPUMCHEHUE KOTOPHIX HEOOXOAMMO U
JIOCTAaTOYHO Ui pEHICHUS JaHHOM 3amadd, Oe3 KaKux-Tu0o
npeoOpa3oBaHUii C WX HCIOJB30BAHHWEM, HAMpPaBICHHBIX Ha

peweHne 3agauu

Bee ciydyan pemcHus, KOTOPBIC HC COOTBETCTBYIOT
BbIINICYKAa3aHHBIM KPUTCPHUAM BBICTABJICHHS OLICHOK B 1 nu 2 6amna

Maxcumanvroi 6ann 2
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KakoBo cpemHee maBiieHHE IMOPOXOBBIX T'a30B B CTBOJE OPYAWS, €CIH CKOPOCTH
BBUICTEBIIIETO U3 Hero cHapsiaa 1,5 kv/c? [{nuna ctBona 3 M, ero auameTp 45 MM,
Macca cHapsga 2 kr. (TpeHue mnpeHEOpeKMMO Majo, CHJIOW TSDKECTH IpH
JIBIDKCHUU BHYTPHU CTBOJIA IPEHEOPEUb).

Bo3moxHoe pemienne:
Tak kak npeHeOperaeM TpeHUEM, TO pabOTa CHJIBI JaBJICHNS] pPaBHas

mv?

W3MEHEHUIO KHUHETHUYECKOM OHEPruu CHapsaa: FI = y TAC - JJIMHA

crBosia opyaus, F — cuna nasnenns F = pS, S — nowmans nonepeunoro

CEUeHHs CTBOJIA, P — CPEeHEE JIaBJICHNE TOPOXOBBIX ra30oB. OObennHsIs ABa

2 2 2
7D zDpl  mv
BBIpAXKCHUA U YUUTBIBAs, YTO S = y DOJIyYuM, —————  — 2 y
2mv?
p = —2 y HOACTAaBUB YHCJIICHHBIC 3HAYCHUSI, BBIYHMCIIUM CPECAHCC
zD7l
2
_ 2-2-1500 g
AaBIICHHE [IOPOXOBBIX ra30B; P =————7—= 4,7-10° I1a.
3,14-0,045°-3
8
Orser: pP~4,7-10°1a.
KpI/ITepI/II/I OLICHUBAHMUA BBIIIOJIHCHUS 3a1aHUSA Bamner

[MpuBeneHo TOJIHOE pellieHHe, BKIOYAIOIIEEe CIIEIYIOIIUe
AIIEMEHTHI:

) 3amucaHbl TONOXKEHUS TEOPHMH W (PUINUECKUEC 3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO ISt
pelIeHus 3aJadd BBIOpAHHBIM CIIOCOOOM (B JaHHOM CITydae:
Gopmyna pabomel Kaxk usMeHeHUs: KUHEMU4eCKol IHepeuy meid,
dopmynvr 0 onpedenenus Cuibl  0AGAEHUA,  NAOWAOU
HONEPEUHO20 CEeHeHUs). 3
II) cheman TpaBWIBHBIH PHCYHOK C YKa3aHHEM CHJ,
JIEHCTBYIOIINX Ha MIaii0y, yKa3aHO HAIPaBJIEHUE CHUJIBI TPEHUS,
JIEUCTBYIOIIEH HA JIOCKY;

I1l) omucaHel Bce BHOBb BBOIMMBIC B DPCIICHHH OYKBEHHbIC
o0o3HaueHHsT (U3MUECKUX BEIMYMH (32  HMCKIIOYEHHEM
0003HaueHNH KOHCTAHT, YyKa3aHHBIX B Bapuante KUM,
0003HaUEHUH BEIIMYWH, WCIIOJBL3YyEeMbIX B YCJIOBHH 3a/laud, H
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CTaHJAPTHBIX O0O3HAYCHUH BEJIMYHH, WCIOIb3YEMBIX IPH
HaMCaHNH QU3NIECKUX 3aKOHOB);

V) TIPOBEICHBI HEOOXOINMEIE MaTeMaTHYECKHAE
npeoOpa3oBaHusi W pacué€Thl, MPUBOMANIME K TMPABIILHOMY
YHCIOBOMY OTBETY (JIOMYCKAeTCs PEUICHHUE «II0 YacTaM» C
MPOMEKYTOYHBIMU BHIYUCICHUAMH);

IV) mpencraBieH MpaBUIBHBI OTBET C YKa3aHUEM €IUHMIL
WU3MEPEHUS HCKOMOM BETUYUHBI

[IpaBunbHO 3amucaHbl Bce HEOOXOAMMBIC MOJOXKEHHS TEOPHH,
¢u3myeckue  3aKOHBI, 3aKOHOMEPHOCTH, M  IPOBEICHEI
HeoOXomuMble MpeoOpa3oBanus. Ho UMEOTCS OIUH WM
HECKOJIBKO U3 CIIEYIOIINX HEIOCTATKOB.
3ammcu, coorBeTcTBytomue myHkram |l i 111, mpencraBnenst He
B TTOJIHOM 00BEME HIIH OTCYTCTBYIOT.

u (UJIN)
B pemennu nMeroTCs IHUIIHNE 3aIIACH, HE BXOISIINE B PEIICHHE,
KOTOpBIC HE OT/JEIICHBI OT PEIICHNUS U HE 3aUEPKHYTHI.

u (UJIN)
B HeoOXomuWMBIX MaTeMaTHUECKUX MpeoOpa3oBaHMIX WU
BBIYHCIICHUAX JOMYIIEHbI OMIMOKH, ¥ (MJIM) B MaTeMaTHYECKUX
npeoOpa3oBaHusAX/ BBIYMCIEHHUSX IPOIYLIEHbI JIOTHYECKH
Ba)KHBIE LIATH.

" (UJIN)
OtcyTcTBYET MyHKT V, WK B HEM JIONyIIEHA OIINOKa

IIpencraBneHsl  3amHCH, COOTBETCTBYIOIINE OJHOMY U3
CJIEIYIOLIHUX CITy4aceB.
[IpencraBineHbl TOIBKO MONOKEHHS W (QOPMYJIBI, BBIpAXKAIOIIHe
(u3ndeckrue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO IS
pelIeHus TaHHOM 3aaun, 0e3 Kakux-1u00 mpeoOpa3oBaHni ¢ MX
UCIIOJIb30BaHUEM, HAIIPABICHHBIX HA PELICHHUE 3aJa4H.

NI
B pemennn orcyrctByer OJHA wu3 wucxomssix dopmyd,
HeoOXouMast IS PeUIeHNs JaHHOH 3a/1a4u (WM yTBEpKACHHUE,
JIeKAIee B OCHOBE PEILIEHHs), HO NPUCYTCTBYIOT JIOTHUECKU
BEepHbIE TNpeo0pa3oBaHUs ¢ HMEIOMMMHUCT  (popMyramu,
HaIlpaBJICHHBIC HA PEIICHNE 3a/1a4H.

NI
B OJIHOM u3 ncxomusix Gopmyi1, HEOOXOAUMBIX I PEIICHUS
JaHHOW 3amaudl (MM B YTBEPXKIOCHUH, JIS)KAIIEM B OCHOBE
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pelieHust), AOMyIIeHa OMMOKa, HO NMPHCYTCTBYIOT JIOTHYECKH
BEepHbIC MpeoOpa3oBaHUs C HMCEIOUIMMHCST  (QOpMylIaMH,
HalpaBJICHHbIC HA pELICHHE 3a1a491

Bce chaywam pemieHuMs, KOTOpbIE HE  COOTBETCTBYIOT
BBINICYKA3aHHBIM KPUTCPUSM BBICTABJICHUS OIECHOK B 1, 2, 3 0
Oaja

Maxcumanvrolii 6aun 3

B cocyze 06béMoM V = 0,02 M3 ¢ :KECTKIMM CTEHKAMM HAXOJUTCS
OJTHOATOMHBIH a3 Ipu aTMOC(EepHOM IaBIeHUH. B KphIlike cocyna nmeercst
OTBEPCTHE IUIOMA/BI0 S, 3aTKHYTOE POOKOi. MaKkcuMalbHas Cuila TPEHUS
nokost F mpo0Oku o kpast orBepctust pasHa 100 H. [IpoOka BeIckakuBaeT, eciu
rasy nepeiaTh KOJMYECTBO TEIUIOTH He MeHee 15 x/[k. Onpenenure 3HaueHNE
S, momaras ra3 uaeanbHeIM. Maccoi mpoOku npeHeOpeys.

Bo3moxkHOoe peienue:
IIpoGka BHICKAKHBAET, ECIIH CHJIA aBJICHUS Ta3a B COCY/e CTAaHOBHTCS
6OJTBIITE CYMMBI CHIT aTMOC(EPHOTO JaBIEHHS ¥ MAKCUMATBHO#H CHITBI
TpeHus mokost npobku o kpas oteepetus: ;S = F + PyS, rae p1, po
JIaBJIEHHUE Ta3a B COCYJIE M aTMOC(hEPHOE aBIeHHe COOTBETCTBEHHO. Toraa
S F+p,S
P2 s
ITo mepsomy Hauany Tepmomuamuku Q = AU + A, tak kax o6bem

3
cocyna He Mensincs, To A =0, torna Q = AU = E VvRAT.

CornacHo ypaBHennto Menneneesa-Knaneiipona: pV =vRT,

cnenosarensao, AU = gV Ap = gv (p,— po),

3., F+p,S 3VF 3VF
AU = EV (—Spo —Py) = _23 , torra AU =Q = 25 Orkyna
3VF ) .
nonyanM S = , CJIEJIOBATENBHO S = 3-0,02-100 =2.10"m2.
20 2.15-10°

Oreer: S=2-10" Mm?2.

KpI/ITCpI/II/I OLICHHUBAHWA BBITIOJITHCHUA 3aJaHUs Bamisr
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[IpuBeneHo TOJHOE pelIeHWe, BKIIOYAIOIIEEe  CIIEIYIOIINe
SJIEMEHTHI:

) 3ammcaspl mTONOXKEHWS TEOpHUH W (H3MUECKHE 3aKOHHI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO A
peleHus 3a1a41 BEIOpaHHBIM CIIOCOOOM (B JaHHOM CIIy4ae yciogue
npu KOmMopom npobka npudem 6 O8uUdCeHue, nepeoe HA4aLo
MEPMOOUHAMUKY, , HepBoe  HAYAN0  MePMOOUHAMUKU O]l
U30X0pOHO20 npoyecca, ypasHenue Mendeneesa-Kianeipona).

Il) ommcanel Bce BHOBH BBOJWMEIC B peIICHHN OYyKBEHHBIC
0003HauCHHS PU3HMUYCCKUX BEITUUNH (30 UCKIIOYEHUEeM 0003HAUeHUll
Koncmawm, ykazawuvlx 6 eapuanme KHM, o6o3nauenuil,
UCNONB3YEMbIX 8 YCN08UU 3A0aUU, U CIAHOAPMHLIX 0003HAYUEHUN
BENUUUH, UCNOAL3YEMbIX NPU HANUCAHUU (DUULECKUX 3AKOHOB);

I11) npoBeeHb HEOOXOAMMBIE MaTEMAaTHUECKHE TPEOOPa30BaHUS U
pacu€Thl, TNPHUBOISIIIKNEC K MPABUIBHOMY YHCIOBOMY OTBETY
(momyckaeTcsi pemIeHHE «II0 dYacTAM» C MPOMEKYTOUYHBIMHU
BEIYUCIICHISIMA);

IV) mnpencraBineH mNpaBWIBHBI OTBET C YKa3aHHEM €IUHUIL
U3MEPEHUS HCKOMOH BETMINHBI

[paBmwibHO 3amucaHbl BCe HEOOXOIMMBIC ITOJOKEHHUS TEOPHH,
¢usnyeckue  3aKOHbI,  3aKOHOMEPHOCTH, W  IPOBEJIECHBI
HeoOxouMble peodpa3oBanus. Ho MMEIOTCS 0OAMH MM HECKOJIBKO
U3 CJICIYIOIIUX HEIOCTATKOB.

3anucu, COOTBETCTBYIOIINE MYHKTY 11, mpecTaBiIeHk! HE B ITOJI-HOM
00BEME WIN OTCYTCTBYIOT.

U (UJIN)

B pemeHnn nMmeroTcs JHIIHUE 3alMCH, HE BXOASAIINE B pPelICHHE,
KOTOpBIE HE OT/ACIEHBI OT PEUICHUS U HE 3aUEPKHYTHI.

n (UJIN)

B HeoOXoaMMBIX MaTeMaTHYECKHX NPeoOpa3oBaHUAX MM BBIUHUC-
JICHUSAX JOMYIICHBI OMMOKY, U (MJIM) B MaTeMaTHIECKUX Mpeodpa-
30BaHUSIX/ BBIYUCIICHUSX POMYIIEHBI IOTMYECKH BaXKHBIE IIIary.

n (UJIN)

OrtcyTtcTByeT MyHKT [V, nim B HEM J0ITyIIIeHa OITUOKA

[IpencTaBneHs! 3aIIMCH, COOTBETCTBYIOIINE OIHOMY W3 CIIETYIOIINX
CIIy4YacB.

IIpencraBneHbl TOJIBKO IOJNOKEHUS U (HOPMYIBI, BBIPAKAIOIIHEC
(m3nveckre 3aKOHBI, TPHUMEHEHHE KOTOPBIX HEOOXOIWMO s
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pelIeHus TaHHOW 3aj1adu, 0e3 Kakux-Iubo MmpeoOpa3oBaHUH ¢ MX
HCTIONB30BaHUEM, HAMIPABIIEHHBIX HA PELICHHE 3aa4H.

N
B pemenun orcyrerByer OJJHA wu3  wucxomsbsix  dopmy,
HeoOXxoauMasl ISl pellieHusl JaHHOW 3ama4yu (MM yTBEp KACHHE,
JeKallee B OCHOBE PEIICHMS), HO IPUCYTCTBYIOT JIOTHYECKU
BepHBIE  Mpeo0pa3oBaHMs €  HMMEIOIMMUCS  (opMyJIamy,
HafpaBJICHHBIE HA PELICHUE 3aa4Hl.

N
B OJIHOM u3 mcxoaHbIX (BOPMYI, HEOOXOMMUMBIX IS PELICHHS
JAaHHOI 3amaud (MIM B YTBEPXKICHMH, JISKAIleM B OCHOBE
pelieHus), AOMyIleHa OmuOKa, HO HPUCYTCTBYIOT JIOTMYECKH
BEpHBIC  Mpeo0pa3oBaHHs €  HMMEIOIMMHUCS  (hOpPMYJIaMH,
HanpaBJICHHBIC HA PELICHUE 3a1aUH

Bcee cllydan peuicHus, KOTOpPbIC HC COOTBETCTBYIOT
BbINICYKA3aHHBIM KPUTCPUAM BbICTABJICHUA OLICHOK B 1, 2, 3 Oamna

Maxcumanvrorii 6ann 3

[IpoToH yCcKOpsieTCS TOCTOSHHBIM OJJICKTPUYECKAM TII0JIeM KOHJEHcaTopa,
HanpsDKeHHe Ha 0OKmaakax koroporo 2160 B. 3aTem oH BieTaeT B OJHOPOIHOE
MarHUTHOE TI0JI€ U ABIDKETCS I10 IyTe OKPY>KHOCTH paanyca 20 cM B INIOCKOCTH,
MEPIICHANKYISIPHON JIMHUSIM MarHUTHOW WHAYKOUH. KakoB Momynp BeKTOpa
WHIYKIIMA MarHUTHOTO 1oJisi? HaganbHO# CKOPOCTHIO IPOTOHA B ANIEKTPUIECKOM
ToJie MpeHeopeyb.

Bo3moxkHoe pelienue:
H3meHeHne KHHETHYECKOH 3HEPTHH PaBHO COBEPLIEHHO padoTe, IIo3ToMy

JJIA ABUZKCHUSI B KOHACHCATOPE MOKEM 3alliCaTh: AEk = A, TaK KaK

mv?

=qU, roeq -

MPOTOH pa3roHsICsad U3 COCTOAHUS IMOKOs, IMTOJTYIUM

3apsz npoToHa. Toraa cKopocTk, PU KOTOPOM MPOTOH BIETAET B

MarHuTHoe rnoje Oynet pasHa: V = , [——.B mMarauTHOM moie Ha
m
yactully aedctByeT cuna Jlopenna. CornacHo BTopoMy 3akoHy HberoToHa:

mv?

gvB = ma, Tax kak ABMXKEHHUE MO Jyre OKPYKHOCTH, TO QVB = )
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mv
BBIpa3suM BEKTOP MarHUTHOU HHAYKOHUHU B = ——, NIOACTaBUM BBIPAXKCHHE

m [2qU 1 [2mU
IJIA CKOPOCTH, NOJTYUYUM B — T = | HOI[CTaBI/IM

gRYV m RV ¢

YHUCJICHHBIC 3HAUYCHHUA:

1 [2-1,673-10%.2160

B=— -5 ~0,0347x.
0,2 1,6-10
Otser: B ~0,0347nx.
KpI/ITepI/II/I OUCHHUBAHUSA BBIIIOJIHCHUS 3aJaHUA Eaﬂﬂbl

[IpuBeneHO MOJHOE peEIIeHHe, BKIIOYANOIIEE  CIEAYIOIIUe
JJIEMEHTHI:

I) s3amucaHel TOJOXECHUS TEOPHH M (QU3NYECKUE 3AKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO s
pelIeHUs] 3afayd BBIOpaHHBIM CIOCOOOM (B TaHHOM  ciydae:
Gopmynvl 0151 onpedeneHus eMKOCMU KOHOEHCAmopd, 3SHep2uu
KoHOeHncamopa, padomvl UCTNOYHUKA MOKA, 3AKOH COXPAHEHUs

oHepauu),
Il) ommcanel Bce BHOBH BBOJWMEIC B pEIICHHH OYKBCHHBIC
0003HauCHHS PU3HMUYSCKUX BETUYUNH (30 UCKIIOUEHUEM 0603HAUEeHU 3

KoHcmawm, yKkazawuvlx 8 eapuanme KHM, o6osnauenuil,
UCHONIL3YEMbIX 6 YCIO8UU 3A0adU, U CMAHOAPMHBIX 0003HAYEHUlL
BETUYUH, UCTIONb3YEMbIX NPU HANUCAHUY (DUBUUECKUX 3AKOHOS);

I11) npoBeieHbl HEOOXOAMMBIE MAaTEMATHYECKHE TPEOOPa30BaAHUS U
pacyérel, NPHUBONAIIME K MPABWIFHOMY YHCIOBOMY OTBETY
(morryckaeTcsi pelIeHHE «I0 YacTAM» C IPOMEXYTOUYHBIMH
BBIYUCIICHISIMN);

IV) mpencraBneH mNpaBHIBHBIA OTBET C YKa3aHHEM CIUHMIL
M3MEPEHUS] HCKOMON BEJTMYHHBI

[IpaBunpHO 3ammcaHbl BCE HEOOXOMUMBIC IMOJOXKCHHS TEOPHH,
(usnueckre  3aKOHBI,  3aKOHOMEPHOCTH, W  IPOBEICHBI
HeoOxoquMbIe Tipeodpa3zoBanus. Ho UMeIOTCS OJTMH UITH HECKOJIBKO 2
U3 CIICAYIOIIUX HETOCTATKOB.
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3amucu, COOTBETCTBYIOIINE MyHKTY ||, peacTaBieHbl HE B TIOJTHOM
00BEME MITH OTCYTCTBYIOT.

U (M)
B pemennn umeroTcs JIMIIHHME 3alUCH, HE BXOAALINE B PELICHHUE,
KOTODBIE HE OTAEJICHBI OT PELICHUS U He 3a4€PKHYTHI.

U (M)
B HeoOXomMMBIX MaTeMaTHYeCKUX NpeoOpa3oBaHUAX WU
BBIYHMCIICHUAX JOMYIIEHB! OIMOKW, W (WIM) B MaTeMaTHYECKHX
npeoOpa30BaHMsIX/ BEIYUCICHUAX MPOMYIICHBI JIOTHIECKHA BasKHBIC
IIIarH.

U (M)
OtcytctByeT myHKT |V, win B HéM HomylieHa ommoka

[IpencraBneHsl 3aMCH, COOTBETCTBYIOLUE OHOMY U3 CIEAYIOLIUX
ciIydJaesB.

IIpencraBiaeHbI TOJBKO MOJIOKEHHS U (POPMYIIBI, BEIPAXKAIOIIIHE
¢u3ngecKre 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U
JTIOCTAaTOYHO JUTS PELICHUS TaHHOH 3a/1a4n, 0e3 KaKuX-JITH00
mpeoOpa30BaHuii ¢ MX MCIOJIb30BAaHUEM, HATIPABJICHHBIX Ha
pelieHne 3aaaum.

NJIN
B pemennn orcyrcrByer OJJHA w3  wucxomssix  dopmyi,
HeoOXonuMast IS peIleHHs JaHHOHM 3ama4u (WM yTBEP)KICHHE, 1

Jexaliee B OCHOBE PEIICHMs), HO IPHUCYTCTBYIOT JIOTHYECKH
BEpHBIC  Npeo0pa3oBaHMs €  HMMEIOMMMHUCS  (OpPMYJIaMH,
HampaBJIeHHBIE HA PELICHNE 3a1a4H.

NJIN
B OJIHOM u3 mcxoaHbIX (BOpMyI, HEOOXOIUMBIX IS PELICHHS
JAaHHON 3amaud (MIM B YTBEP)KICHMH, JISKAIleM B OCHOBE
pelieHns), IOMylleHa OIMMOKa, HO MPHUCYTCTBYIOT JIOTHYECKH

BEpHBIC  Mpeo0Opa3oBaHMs €  HMMEIOIMMHUCS  (OpMYJIaMHy,

HarpaBJIeHHbIE Ha PElIeHHE 3a/1a9H.

Bce  ciayuam  perueHus, — KOTOpble  HE  COOTBETCTBYIOT 0

BBINIICYKAa3aHHBIM KPUTEPHSIM BBICTABJICHUS OICHOK B 1, 2, 3 Gamna
Maxkcumanvuwiii 6an 3

OG6paszen, coaep:xamuil pamuii, 3a 1 ¢ ucmyckaer 3,7-10%° o-gactum. 3a 1 u
Boiaensiercst sHeprus 100 Ix. KakoB cpennuit umnyinbsc a-yactun? Macca a-
YacTUL[ paBHA 6,7-10%" xr. DHeprueid oTHa4yM sAeEp,
pensiTuBUCTCKUM 3 exTamu npeHeOpedb.

Y-M3IIydeHHUEM |
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Bo3moxkHoe pelienne:

3Heprm{ BCEX HaCTUII 3a BpEMA t: W = NWlt, TOTJa SHEprusa OJIHOM

wactuupl W, = —. KuHerndeckast 9Heprusi OXHON YaCTHLBI

2 2 2 2
Ek = ﬂ = m = p— Torna p— = ﬂ , BBITIOJIHUB
2 2m 2m 2m Nt
2mw

npeobpazoBaHue, Noaydum [P = , IOJICTaBUM UYHCJICHHbIE

2-6,7-107%-100 19 K2+ M
3HaueHus P = 0 ~1.107 ——.
3,7-10™ -3600 c
_19 KM
Otser: p~1-107"° ——,
C
KpuTepuu olleHMBaHUS BBITIOJIHEHHS 33 1aHHUs Bambr

[IpuBeneHo TmoNHOE peMICHHE, BKIIOYAKONICE  CIEAYIOIIHNE
DJIEMEHTHI:

) 3ammcaHbl TONOKEHWST TEOPHUH W  (U3MUECKUE 3aKOHBI,
3aKOHOMEPHOCTH, HPHMEHCHHE KOTOPBIX HEOOXOIMMO Ui
penieHns 3a/1a4M BIOPAaHHBIM CIIOCOOOM (B TaHHOM CITydae: 3aKOH
NPENOMICHUsL C8EMA, POPMYIbL OJisl ONPeOeeHUs MAH2EHCA Yela),
Il) ommcanel Bce BHOBH BBOJWMEIC B pEIICHUH OYKBEHHBIC
0003HaueHNsT PU3UUECKUX BETNYUNH (3a UcKIOuenuem 0003HaueHuil
KoHcmawm, yKkazawuvlx 6 eapuanme KHM, ob6osnauenuil, 3
UCNONIBL3YEeMbIX 8 YCNI08UU 3A0adU, U CMAHOAPMHBIX 0003HAYEHUN

BENUUUH, UCTIONb3YEMbIX NPU HANUCAHUY (DUUYECKUX 3AKOHOB);

111) mpoBegeHsI HEOOXOAUMBIE MaTEeMaTHYECKUE MTPE0OPa30OBaHuUs U
pacuéThl, NPUBOJAIIME K IPABUIBHOMY 4YHCIOBOMY OTBETY
(morryckaeTcsi pelIeHHE «IIO0 YacTAM» C IPOMEXYTOUYHBIMH
BBIYUCIICHHSIMN);

IV) mpencraBneH mNpaBWIBHBIA OTBET C YKa3aHHEM €IUHMIL
U3MEPEHUS] HICKOMOM BEJIMNUUHBI
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[IpaBUiabHO 3amUCaHBl BCE HEOOXOIUMEBIC TOJOXKCHUS TCOPHH,
¢u3ugeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  TIPOBEICHBI
HeoOxomuMble mpeodpa3oBanus. Ho MMEIOTCS 0IMH WIIH HECKOIBKO
U3 CIEeNYIOUINX HEAOCTAaTKOB.

3ammcu, cooTBeTCTBYIONTHNE MYyHKTY ||, IpencTaBiIeHs! He B TOTHOM
00bEME MIIN OTCYTCTBYIOT.

U (UJIN)
B pemeHnn UMeEOTCS JMIIHKE 3aIliCH, HE BXOJSIINE B PEIICHUE,
KOTOpBIC HE OTACNICHBI OT PEIICHUS U He 3a4EPKHYTHL

U (UJIN)
B HeoOXomMMBIX MaTeMaTHMYeCKMX IpPeoOpa3oBaHUSX  HIIH
BBIYUCIICHUAX JOMYIICHb! OMMOKK, M (HJIHM) B MaTEMaTHYCCKHX
npeoOpa3oBaHMsAX/ BBIYUCICHUAX MPOMYIIEHBI JOTUUECKH Ba)KHBIC
IIarHy.

U (UJIN)
OtcyrctByeT myHKT |V, i B HEM momyIieHa ommoka

ITpencTaBneHsl 3alIUCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLINX
CIIy4aes.
[TpeacTaBiIeHb! TOIBKO NOJOKEHUS U (POPMYJIBI, BEIpasKarolie
¢u3ugeckre 3aKOHbI, IPUMEHEHNE KOTOPBIX HEOOX0AUMO U
JOCTaTOYHO AJIA PeIIeHNs AaHHOHU 3a1auu, 6e3 Kakux-1u6o
peoOpa30BaHMi ¢ UX MCIIOIb30BaHUEM, HAIIPABJICHHBIX Ha
pelIeHne 3a1a4H.

NI
B pemenmn orcyrctByer OJJHA u3 HUCXOmHBIX  (QOpMy,
HeoOxoanMast Uil pelleHHs] AaHHOHM 3ajaun (MM YyTBEp K/AEHHE,
Jiexaliee B OCHOBE PEIICHHUS), HO MPUCYTCTBYIOT JIOTHYECKH
BEepHbIE  TNpeoOpa3oBaHMS €  HUMEOOMMHCT  (opMyIaMHy,
HaMpaBJICHHbIE HA PELICHUE 3aa4H.

NI
B OJIHOM u3 mcxoHbIX (OpMyII, HEOOXOMMUMBIX IS PELICHHS
JAaHHOW 3ajauu (MJaM B YTBEP)KAEHWHM, JIeXKalleM B OCHOBE
pelieHust), JoIylieHa OIIMOKa, HO MPUCYTCTBYIOT JIOTHYECKU
BEepHbIE  TNpeoOpa3oBaHMS €  HUMEOOMMHCT  (opMyIaMHy,
HampaBJIeHHBIC HA PELICHNE 3a0a4H.

Bcee cllydan peuieHus, KOTOpLIC HC COOTBETCTBYIOT
BbINICYKA3aHHBIM KPUTCPUAM BbICTABJICHUA OLICHOK B 1, 2, 3 bamna

Maxcumanvrorii 6ann
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B cootBerctBun ¢ IlopsnkoM mpoBeAcHUS TOCYNAPCTBEHHONM HMTOTOBOM
aTTeCcTallMy 1Mo 00pa3oBaTeIbHBIM MPOrPaMMaM CpPETHEro O0LIero 0O0pa3oBaHUs
(mpuka3z Munnpocsenienuss Poccum u PocoGpramsopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBar Munroctom Poccrn 10.12.2018 Ne 52952)

«82. Ilo pe3ynbTaTraM nepBoil ¥ BTOPOM NPOBEPOK IKCHEPTHI HE3ABUCUMO APYT
OT Jpyra BBICTaBIAIOT Oaylbl 3a KaXJbIH OTBET Ha 3aJaHUs HK3aMEHAllMOHHOU
paboter EI'D ¢ pa3BepHYTHIM OTBETOM.

B ciydae cymecTBEHHOro pacxokAeHHs B Oayrax, BBICTABICHHBIX IBYMS
SKCIepTaMM, Ha3zHaudaeTcs TpeThs MHpoBepka. CyIECTBEHHOE pPacXOoXIEHHE B
Garutax ompesiesIeHO B KpUTEPHUSIX OLCHUBAHUS 110 COOTBETCTBYIOIEMY YIEOHOMY

~

IpeaMeTy.
OKcnepry, OCYILECTBIAIOLIEMY TPEThIO MHPOBEPKY, MPEIOCTABISIETCS
uHdopmanus o Oangax, BBICTABICHHBIX OJKCIEPTaMH, paHee NPOBEPSBIIUMU
9K3aMEHAIIMOHHYIO paboTy».
Ecnu pacxoxnenne cocrasinsier 2 mim Oosee 6ayuia 3a BBIIOIHEHUE JI000TO
u3 3a7aHnit 25-32, To TpeTHil SKCTIePT MPOBEPSAET TOJIBKO T€ OTBETHI Ha 3a/1aHUS,
KOTOpPBIE BBI3BAJIM CTOJIb CYIIECTBCHHOE PACXOXK/ICHHE.

oN AUX NI9HhO9O0dNHEdL
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