EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTLI

Jnst BBINOJIHEHMST 9K3aMEHAIIMOHHON paboThl Mo (GH3MKe OTBOIUTCS 3 yaca
55 munyT (235 MuHYT). PaboTa cocTouT M3 JBYyX YacTei, BKIIOYAIOUIUX B CEOs
32 3amaHus.

B samanuax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SBISETCS LETOE YHUCIO
WM KOHEYHas JecsATH4YHas ApoOb. OTBET 3amuIIuTE B MOJE OTBETa B TEKCTE
paboThI, a 3aTeM IEepeHEeCHUTe IO TNPHUBEAEHHOMY HIXKE 00pasly B OIaHK
otBeta Ne 1. EnuHuiis! m3MepeHus GU3HYECKUX BEJIMUUH MICATh HE HYXKHO.

OrBerT: 7.5 CcM. 3 ? > 5

OrBeroM K 3amanmsaMm 5-7, 11, 12, 16-18, 21, 23 u 24 sBuasgercs
MOCIIeI0BaTeIbHOCTD 1ip. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE pabOTHI,
a 3aTeM MepeHecUTe Mo MPUBEAEHHOMY HIDKE 00pasily 6e3 mpoOesioB, 3amsiThiX
U IPYTUX JOMOJHUTEIBHBIX CHMBOJIOB B OJiaHK 0TBeTOB Ne 1.

AlB
OrTBer:
4|1 741
OtBeToM K 3amannio 13 sBisiercst cioBo. OTBET 3alHIINATE B ITOJIE OTBETA

B TEKCTE padOTHI, a 3aTeM MEePEHECHUTE M0 MPUBEAEHHOMY HIDKE 00pasily B OJaHK
orBeToB No 1.

OteeT: BHESG‘ 12BN PA BO

OTtBeTOM K 3amanuaM 19 u 22 asnsrorest Asa yncia. OTBET 3aMUIINTE B I10JIE
OTBETa B TeKCTe paboTHI, a 3aTEM MEPEHECUTE M0 MPUBEIEHHBIM HIDKE 00pa3iam,
He pa3zienss yuciia npodenoM, B O1aHK oTBeToB Ne 1.

Maccosoe
3apat a1pa YHCII0
aapa A
38 94 3894

Orser: | 14 + 0‘2 ) H. | [ HO I 2

OtBer Kk 3amanusiM 27—32 BKIIIOYAET B ceOs MOPOOHOE OMHUCAHKE BCETO X011
BBHINOJTHEHHS 3aJaHus. B OmaHke oTBeToB Ne 2 yKaxuTe HOMEp 3aJaHHS
Y 3aIMIINTE €ro MOJHOE PEIlEHHE.

IIpu BBIUMCIEHUAX pa3pelaeTcs HCIOJIb30BaTh HEMPOrPaMMHUPYEMBbIH
KaIbKYJISATOD.

Bce Gmanku EI'D 3amonHSAIOTCS ApKUMH 9€PHBIMU depHIIaMu. Jlomyckaercs
WCIIOJIb30BAHKE TeJIMEBOM WM KalUJUISIPHON PYUKH.
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[Tpn BEIMOTHEHNM 3aJaHUN MOXHO IIOJIB30BATHCS UCPHOBUKOM. 3alMCH
B YePHOBHKE, 2 TAK/Ke B TEKCTE KOHTPOJILHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
He YYUTHIBAIOTCS NPH OLCHUBAHNHU Pa0OTHI.

Bannel, nomydeHHsle Bamu 3a BBHINONHEHHBIE 3alaHUsI, CYMMHUPYIOTCS.
[MTocTapaiiTech BBINOJHUTH KaKk MOYKHO OOJIbIIE 3a/JaHUI M HaOpaTh HanOoubIee
KOJINYECTBO OaJlIoB.

[ocne 3aBepuieHust paboTHI MPOBEPHTE, YTO OTBET Ha KaXIOC 3aJaHUE
B Omankax orBeToB Nel u No2 3ammcaH 1Mo npaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!

Hike mpuBeneHbI CHpaBOYHBIC JaHHBIE, KOTOPBIE MOTYT NOHAJOOHUTHCS
Bawm npu BeInoaHEHNH pabOTHI.

,)IeCﬂT](I‘{H])le NPUCTAaBKH

Haunmeno | O6o3nauenn | Muoxurens | Haumeno | O6o3HaueHue | MHOXHTEIb
BaHUE e BaHHUC
rura r 10° CaHTH c 107
Mera M 108 MUJITH M 10
KIJIO K 10° MUKPO MK 10¢
TeKTO T 10? HaHO H 10
nenu I 101 MTHKO 0 1012

Koncmanmot

YHCIIO T n=3,14

YCKOpEHHE CBOOOIHOTO MajcHUs Ha 3eMIe g=10 Mm/c?

IpaBUTALIMOHHAS TOCTOSTHHAS
YHHUBEpCaJibHas ra30Bas MOCTOSHHAS
OCTOsIHHAs bosibliMaHa

MOCTOSIHHAsE ABOTaJpo

CKOpPOCTB CBETa B BAKyyMe

KO3 (QPHUINEHT MPOTOPINOHATBHOCTH B 3aKOHE
Kynona

MOJyJIb 3apsia IEKTPOHa
(311eMeHTapHBII AIEKTPUUECKHUH 3apsin)
noctosiaHas [Tnanka

G =6,7-10"" H-M¥/kr?
R =28,31 Iix/(monb-K)
k= 138102 /K
Na= 6-102momp?

c=3108m/c
1

k= =9-10° H-m?/Kn®
4me, ? e/

e=16-10"1 Kz

h=6,6-10"% Jix-c
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DU3NKA

Coomnouwenue Meofcdy pasiudHvimu eduuuuamu

TemIepaTypa

aTOMHas €IMHMIIA MaCChI
1 aToMHas eqMHNIIA MACChl SKBUBAJIEHTA

1 97IeKTPOHBOJIBT

1 acTpoHOMHYECKAs eAUHUIIA

1 cBeTOBOI o
1 mapcex

Macca yacrTuig
3JIEKTPOHA
MIPOTOHA
HEWTpOHa

0K=-273°C

laeMm = 1,66-10'27 KT
931 M»B

13B=1,6-10"1° /lnc

1 a.e. =150000000 xm

1 cB. roxg = 9,46-10%° m
1 mk = 3,26 cB. TOz1a

91-103 k2~ 5,5-10"*a.e.m.
1,673 -107%7 ke ~ 1,007 a.e. m.
1,675-107%7 ke ~ 1,008 a. e. M.

ACTpOHOMl/I‘leCKI/le BCJINYUHBI

cpenHul paguyc 3emiu

paguyc ConHua

TeMrepaTypa nosepxsHoctu ConHia

Rg = 6370 xm
Ro =6,96 - 108 M
T =6000 K

IThomnocmo

noxcostHeysoro macia 900 xr/m?

Boasl 1000 xr/m3

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

amromununsg 2700 xr/m?

xkeie3a 7800 kr/m3
pryta 13600 kr/m?

Yoenvnaa mennoémrxocme

BoabI 4,2-10° Jx/(kr-K)
mpaa 2,1-10% Ix/(kr-K)
kenes3a 460 Ihx/(kr-K)

ceuHna 130 x/(kr-K)

Yoenvnaa mennoma

napoo6pazosanus Boasl 2,3 - 108 Ii/xr
m1aBnaeHus ceuHna 2,5 - 10* Jx/kr
mIaBneHus meaa 3,3 - 10° Jx/kr

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

Hopmanvusie yenosus: nasnenve — 10° Ila, temneparypa — 0 °C

Monapnasa macca
asora

aprosa

BOJIOpOJIA
BO3/yXa

BOJIBI

28- 107 kr/mMonb reaus
40- 10" kr/mMoub KHCIIOpOsia
2-10°% xr/mMoib JIMTUS
29- 107 kr/mMonb HEOHa

18-10°3 kr/mob

YTJIEKHCIIOTO ra3a

4-10° kr/mMonb
32-10° xr/moutb
6:10° kr/monb
2010 kr/moib
44-10° xr/mMoib
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Yacrp 1

Omeemamu K 3a0anuam 1-24  aenaromca  cnoeo, uucio  uiu
nocnedosamenbHOCHy YUPP, unu yucen. 3anuwiume omeem 6 nojie omeema 6
mexcme pabomul, a 3amem nepenecume ¢ bB/IAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmayouiezo 3a0aHus, HaYUHas ¢ hepeoii kKnemouxu. Kaxcoviii
CUMG0I RUWIUME 6 OMOEILHON KIeMOYKe 6 COOMEEMCMEUL ¢ NPUBCOEHHBIMU
6 onanke oopazyamu. Eounuyvl usmepenus guzuueckux eenuuun nucams ne
HYIHCHO.

Ha pucyHke mpuBeneH rpaduk 3aBHCHMOCTH CKOPOCTH Tela OT BPEMEHH.
Ornpenenure NpoeKUMIO epeMeIIeHus Tena ot 7 1o 12 c.

U Me

15 T
10 \\.
5

0 3 N0 7
-5
-10
-15
OTBeT: M.

Ha ropu3oHTampHOM IOy CTOWT SIIUK Maccod 5 kr. KoaddumumeHt TpeHUS
MeXy TosoM U AmukoM paseH 0,2. K Amuky B rOpH30HTaIbHOM HalpaBlICHHH
npukiIaaeBaoT cuiry 9 H. Onpenenute cuity TpeHHS MEXIY SIIUKOM U IOJIOM.

OrTBeT: H.

KakoBa sHeprus ympyroit nedopmarmu cxatoit Ha 7 CM NpPYXKHHBI, eClii e
x€EctkocTh paBHa 4000 H/m?

Orser: JIx.

JepeBsiHHbIIT KyOUK nmeeT pedpo amuHoi 3 cM. Onpenenure apxuMe 0By CHITY,
JICHCTBYIOIIYIO HAa KyOHK, IIPH €ro IOJHOM ITOTPY)KEHUH B BOAY.

OrtBeT: H
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Teno aBwxkeTcs BAOIL NPsMON. B HEKOTOPHII MOMEHT Ha HEro HA4YMHAET [ITajiba Maccoit M cbe3kaeT 6e3 TPEHHS U3 COCTOSHUS IIOKOSI C BEPIIUHBI TOPKH. —
JeWCTBOBAaTh CHJA, TPaUK 3aBHCUMOCTH IIPOEKIMH KOTOPOH H300pa)keH Ha YckopeHue CBOOOAHOTO MajeHHs PaBHO (. Y MOJHOXHUS TOPKH MOTEHUUAIBHS U
rpaguke. M3 nNpUBENCHHOrO HIDKE CIHCKa BBHIOEPUTE [Ba IPAaBUIIBHBIX SHeprus a0kl paBHAa HYJIO, a MOJAYJb €¢ MMITyJibca paBeH P. Uemy paBHBI m
YTBEPKIEHHUSI, COOTBETCTBYIOLINX JaHHBIM rpaduka. BBICOTa FTOPKH U TIOTEHIMANbHAs DHEPIys 1aiiobl Ha ee BepIInHe? I
FxA YCTaHOBUTE COOTBETCTBHE MEKAY (PU3NYECKUMH BEIMYMHAMHU M (HOPMYJIAMH, >
BBIP@XKAIOIIMMH UX 3aBUCUMOCTH OT BPEMEHH B YCIIOBUSX IaHHOW 3a/1a4H. U
K xaxmoi#l mo3unuu nepBoro CTosidua moa0epuTe COOTBETCTBYIOUIYIO MTO3HILIUIO 8
| W3 BTOPOTO CTOJNOIA W 3alWITe B TaONUIly BBIOpaHHBIE HHUGPHI IIOX
[ N COOTBETCTBYIOIINMH OYKBaMH. %
0 21 iy t T
OU3NYECKHUE BEJIMYMHBI DOOPMYVYIJIbI
1) B unrepsane ot 0 10 t3 T€N0 HE IBUraioCh. A) Bricora ropku 1 p? z
2) B unTepBane ot 0 10 t; TEIO ABUragoch paBHOMEPHO. B) IorennmanpHas »HEpPrust MIaiObI 2m’g S
3) B unTepsane ot 0 10 t; TEIO ABUTaIOCh PABHOYCKOPEHO. Ha BepUINHE TOPKU ) =
4) B unTepBae ot t1 10 to TENO HE ABUraoch. 2) P <
5) B umHTepBase oT 1y 10 t2 TENO IBUrajoch PABHOMEPHO. 2mg Z
2
o) -
Ortger: 2m Te)
2y Mp*
III Muira 6pocui1 MEIHBIN IAapUK BBEPX MO YTJIOM K TOpU30HTY. OnpenenuTe Kak 29
MEHSIOTCS 110 Mepe MPUOIMKEHUS] K MakCHMaJbHOM TOYKE IOJBbEMAa MOAYIb
YCKOpEHHs IIapuka W TOPH30HTAIbHAs COCTaBIAIOMIAs €ro CKOPOCTH? Al B

OTBeT:

ComnpoTHUBIEHUEM BO3/yXa IPEHEOPEYb.

J1st Ka>k10M BEJIMYMHBI OIIPENIEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHMSL:
1) yBenuuuBaercs
2) yMEHBILIAETCS
3) He U3MEHUuTcs

B cocyzne HemsmeHHOTo 00beMa HAXOAMTCSA PAa3PEKEHHBIA ra3 B KojludecTse 4
MoJIb. BO CKOJIBKO pa3 HyKHO yBEJTHUUTH A0COTIOTHYIO TEMIIEPATypy ra3a, Yro0bl
nocje yIaleHus U3 cocyaa 3 MOJIb rasa, JaBJIe€HUE 0CTaI0Ch HEU3MEHHBIM?

3anunmire B TaOMUIy BBIOpAaHHBIE HHUQPHI AT KaXI0H (PU3NYECKON BEIWYHHBI.

L{udpsl B 0TBETE MOT'YT HOBTOPSTHCH. OtBert: B

pas ().

MITINTWANIHNED 2 vsote

FOpI/ISOHTaHLHaH COCTaBJIArOIast
CKOPOCTH LIapUKa

B mpouecce skcnepuMeHTa ra3 NOIy4Hi OT HarpeBaTemsl KOIUYECTBO TEIIOTHI
paBHoe 3 k/DX, pu 3TOM BHYTPEHHSS SHEpPrus ra3a yMeHbIIWIach Ha 5 kJIK.
UYemy paBHa paboTa rasa B JaHHOM dKCIIepUMeHTe?

Monyns ycKOpeHHs Iapuka

Orser: kJK.
N
—
) (o0
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Ha pucynke mpencraBieHa 3aBUCUMOCTh U3MEHEHHUSI TEMIIEPATyphl Tella Maccoit
0,5 Kr, HaXxoAfIIETO B JKUJIKOM COCTOSHHMHM BCIIECTBA B HAYaJdbHBIE MOMEHT
HaOmroneHus. OnpeenuTe yaelbHY0 TSIUIOTY IIaBICHUS TEa.

2468 g xlix

Ortger: JIx/kr.

HHG&HBHHﬁ ra3 nepeBeyd u3 COCTOAHUS 1 B cocTostHmE 3 TaK, KaK IIOKa3aHO Ha
Fpaq)I/IKe 3aBHUCHUMOCTH  JABJICHHA P Ta3a OT TeMIepaTyphbl T. KommaecTtBo
BCIICCTBA ra3a 1p1 3TOM HE MCHAJIOCH.

Bribepure 13 IpeAsioKEHHOTO IHEepedHs ABa BEPHBIX YTBEPXKICHUS, KOTOPHIE
MOXHO C/IeNIaTh aHAJIM3HUPYS JaHHBIN rpaduK:

1) B mporecce 2-3 ra3 oTaaBai MOJOKUTENFHOES KOTUIECTBO TEILIOTHL.
2) B npouecce 1-2 06beM raza yMEHBIIAJICS.

3) B mporecce 2-3 BHYTPEHHSISI SHEPTHSI Ta3a YMEHBIIUIACH.

4) Pabora ra3sa B npouecce 1-2 0oJblie paboThl ra3a B npouecce 2-3.
5) KonuenTpauus raza B npoiecce 2-3 He MEHsUIACh.

OrtBerT:
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O0BeM cocyna ¢ nAcaIbHBIM I'a30M YMEHBIININ BTPOE, BHITYCTUB ITOJIOBUHY Ta3a
U yMEHBIIUB TeMIIEpaTypy B 1Ba pa3a. Kak M3MEHMIHMCh B pe3ylbTaTe 3TOrO
JIaBJICHUE ra3a U ero KOHIEHTPAaLusl.

J1s1 KaXk10M BETMYMHBI ONIPENETUTE COOTBETCTBYIOIINM XapaKTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHbIIAeTCst
3) He U3MEHHTCS

3anumure B TaOnuIly BEIOpaHHbBIE HU(PHI U KaXKA0H (HU3MIECKONH BETUIUHEL.
[Tidps! B 0TBETE MOTYT OBTOPSATHCA.

JlaBnieHue rasa KonnenTpanus raza

Ha pucynke wu300pakeH MOMEHT JEMOHCTPAI[MOHHOIO 3KCIICPUMEHTA I10
npoBepke npasuia Jlenma. Kyna Oynet HanpaBieHO MArHUTHOE TI0JIe, CO3JaHHOE
HHAYKIIHOHHBIM TOKOM B KOJIbIIC, MIPH BHECCHHU B KOJBI[O MAarHUTa HOKHBIM
ITOJIFOCOM?

N S
-

v

Omeem 3anuwiume cl1080M (clogamiu). 6npaeo, 61eeo, om Hadawoamens, K
HabO100amenio, 6HU3, 6eeEpX.

OTBeT:

KakoBa Pa3HOCTh MOTCHOHAJIOB MEXKIY TOUYKaAMU I10JId, €CJIN P NIEPEMEIICHUN
3apsiga 12 MxKit u3 0HOHM TOYKH B APYTYIO moJe coBepiuaeT padory 0,36 mIx?

OTBeT: B.
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B HEKOTOpO# 061aCTH IPOCTPAHCTBA CO3/aHO OJIHOPOJHOE MATHUTHOE TI0JIE (CM.
pucyHok). KBajipaTHas MeTamindeckas pamMKa JBIKETCS Yepe3 TPaHHMIy STOM
0611aCTH C TIOCTOSHHOM CKOPOCTBIO , V HAIpaBIEHHON BIOIb IIOCKOCTH PAMKH
¥ TEpHEHIUKYIAPHO BEKTOpY MarHuTHOM wmuaykuuu B. DJIC uHmyKuuu,
reHepupyemas IIpd 3TOM B pamke, papHa € =1,5B.

Kakoii craner D/]C, ecnu paMka OyneT ABUTAThCS CO CKOPOCThIO V/4?

OTBeET: B.

B momenT BpemeHH t = 0 He3apsKEHHBIH KOHAESHCATOP TOAKIIOYAIOT K HICTOYHUKY
TOKa TOCIIeIOBaTeIbHO ¢ pe3rcTopoM R = 20 kOM (cM. pHCYHOK). 3HauCHHSA
HalpsOKEHUsl  MEXIy  OOKIagkaMuM — KOHJICHCAaTopa,  W3MEpPEHHBIE B
MOCJIeI0BAaTEIbHBIE MOMEHTHI BpeMeHH ¢ TouHocThio 0,1 B, mpencraBneHsl B
Tabnuie. Bwibepute faBa BEpHBIX YTBEP)KICHUS Ha OCHOBAaHWH JIAHHBIX,
NpUBEIEHHBIX B TAOJHIIE.

&)
S,rl |
t c 0 1 2 3 4 5 i}

i uB 0 3.8 52 57 59 5.0 5.0

1) IMageHue HaMpsDKEHMS HAa PE3UCTOPE MAKCUMAILHO B MOMEHT BpEMEHH t = 7C.
2) Cwuuia TOKa B 1IeIIM MUHAMaJbHa B MOMEHT BpemeHH t = 0 c.

3) Cuna Toka B LIeny B MOMEHT BpeMeHH t = 2 ¢ paBHa 40 MKA.

4) B3J1C ucrovyHuka Toka paBHa 6 B.

5) TlageHue HATIPSDKEHHS HA PE3UCTOPE B MOMEHT BpeMeHH t = 2 ¢ paBHo 5,2 B.

OrtBerT:
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CTexIISIHHYIO JIMH3Y (TI0Ka3aTeNb MPETOMIICHUS CTEKIA Nerexna = 1,54),
MTOKAa3aHHYIO Ha PUCYHKE, TIEPEHECITH U3 BO3AYXa (Nposnyxa = 1) B BOAY

(Mo = 1,33). Kak m3MeHMINCh TpH 5TOM (POKYCHOE PAacCTOSHHE H
OIITHYECKAs CUJIA JINH3BI?

JUitst KaxK101 BEJIMYHHBI OTPEJIENITE COOTBETCTBYOIINMA XapaKTep H3MEHEHHUS:
1) yBenmuurcst
2) YMEHBIIUTCSI
3) He U3MEHHUTCS

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

(DOKYCHOG paccTosiHue OnTryeckas Cuia JIMH3BI

JIBa pes3ucropa MOAKIIOYEHH K HCTOYHHKY Toka ¢ JDJIC & (cM. pHCYHOK).
ComnpoTHBIIeHHE NIEPBOTO pe3ucTopa paBHO Ri, HanpspkeHne Ha HEM paBHO Uj.
Hamnpspxkenne Ha BTOpoM pesucrope paBHO Uz, UeMy paBHBI CONpPOTHBIICHHE
BTOPOTO PE3UCTOPA M BHYTPEHHEE CONPOTHBIICHNE UCTOYHHMKA TOKA?

Ry
Ry
& r

VYcTaHOBHTE COOTBETCTBHUC MCKIAY q)HSPI‘IeCKI/IMI/I BCIIMYMHAMU U q)OpMyJ'IaMI/I, 110
KOTOPBIM UX MOXXHO pacCUUTaTh.

K xaxmo#t mo3uiyu mepBoro cTonidiia mojadepure COOTBETCTBYOUIYIO MO3UIIUI0
BTOPOTO ¥ 3AIHIINTE B TaOIMIly BbIOpaHHBIC HU(PHI O] COOTBETCTBYIOUHMHU
OyKBamHu.

OU3NYECKHUE BEJIMYNHBI D®OPMYJIbI

A) Conporusnenne pesuctopa Rz

C

1) Ri_

B) BuyrpenHee conpoTHBiIeHNE I HICTOYHUKA U,
TOKa U,

2) Rl-U
1
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Ortser:

[enenue siapa ypaHa TEMJIOBbIMUA HEUTPOHAMH ONUCHIBAETCS PEAKIIUEH

én +g§5 U —);\ X +g°;9 Ba+ 3%) N+ 7. Tlpu 3T0M 06pa3oBaIOCh AAPO

A
XUMHYECKOTO JIEMEHTA X.Onpenenure Z 3apaaoBoe 1 A MaccBOBOE YHCIIO

06pa303aBmeroca XUMHUYCCKOI'0 3JICMCHTA.

3aps10BO€ YHCIIO MaccoBoe gnciao

Tepuo moypaciana HEKOTOPOTO PaIMOAKTHBHOTO M30TOMNA paBeH 1 Mecay. 3a
KaKoe BpeMsl YHCIIO siZIep ATOT0 U30TOoMa yMeHbIIHUTCs B 32 pa3a?

OTBeT: Mec.
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203
Bosbimoe konmaecTBo N pajioOaKTHBHEIX 1P g, HQ pacmanaercst, oGpasyst

CTaOWIIbHBIC TOYEPHUE Sapa ggs-l-l . Ilepron mosrypacnaza paseH 46,6 CyTOk.

Kakoe xonmuecTBO HCXOAHBIX siiep octaHercs depes 139,8 cyTok, a mouepHux
mosiBUTCS 32 93,2 CyTOK mociie Hayajia HaOIoIeHU i ?

Y cTaHOBUTE COOTBETCTBHE MEXAY BEJIMIUHAMU U UX 3HAYCHUSAMU.

K kaxkmoil TO3UIMK W3 MEpBOro Crojdua NoadepuTe COOTBETCTBYIOLIYIO
MO3UIMI0O M3 BTOPOTO M 3aluIIUTe B TabiMIly BBHIOpaHHBIE LUQPBHI IO
COOTBETCTBYIOIINMH OYKBaMH.

BEJIMYMHBI X 3HAYEHUA

1) N/8

A) KOIHYECTBO si71ep 583 HQg uepes 139,8 cyrox 2) N/4

203 3) 3N/4
b) xommaecTBo Anep g Tl uepes 93,2 cyrok

4) TN/8

OTBeT:

VYueHnk coOpanx »JIeKTpHYEcKyl0 IIellb, COCTOSIIYI0 W3 OaTapelikm, ABYX
PE3UCTOPOB, aMIepMeTpa U BOJbTMETpa. [locie 3Toro oH MpOBEN M3MEpEHHS
HampsOKeHUS Ha OJHOM W3 PE3HUCTOPOB M CHJBI TOKa B Iend. [lorpemrHocTtu
M3MEPEHUs] CHJIBI TOKA B LIEMU M HANpPsDKEHUS Ha MCTOYHHUKE PAaBHBI TTOJIOBUHE
LEHBI AEJICHN IIKal npruoopos. UeMy paBHO, IO pe3ylbTaTaM 3THX W3MEPEHH,
HAaIpsHKeHUE Ha CONPOTUBIeHHH R1?

OtBer: ( + ) Om.
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B onanxk omeemoe Ne 1 nepenecume monvbKo uucaa, He pazoensnsn ux
npobenom unu opyzum 3HAKoM.

Y4eHuK u3ydaeT CBOICTBa MAasfTHUKOB. B ero pacnopsbkeHMM HMETCS
HECKOJBKO MasSTHHUKOB, 3aKpEIUVIEHHBIX Ha HUTU. Kakue 1nBa MasTHUKA HYKHO
UCIIONIb30BaTh JJIsl TOTO, YTOOBI Ha ONBITE OOHAPYXHUTh 3aBUCHMOCTH IEpHOIA
KoJieOaHNI MasTHUKA OT €TO JAJIMHBI?

Ne vaaTHEKa | [nHHA MaaTHEKa | O0BEM crmomsoro | MaTtepHan, H3  KoToporo
MAapHKA cIenaH MAapHK

1 1.0m 5 e cTaNE

2 1.5M 5 e cTaNE

3 2.0m 5 e ATFOMHHHI

4 1.0 8o’ ATFOMHHHI

5 1.0m g o cTaNE

B otBeT 3anmmmmTe HOMEpa BBI6paHHI>IX MAasATHHUKOB.

OrtBerT:

Paccmotpute Tabmuiy, conepikailylo XapakTepucTHKH 1utaHeT CoiaHedHoH

CUCTEMBI.
Hassanue CpenHee Ouametp B|Haknon  ocw|lNepeas
nnaHerbl paccToAHue OT|paiioHe 3KBaTOpa, |BpalleHus KOCMKYeCKas
ConHua (B a.e) Kt CKOPOCTb, KM/T
Mepkypuii 0,329 4879 05 3,01
BeHepa 0,72 12104 177°22 7,33
3emna 1,00 12 756 23227 7,91
Mapc 1,52 6794 2511 3,55
HOnutep 520 142 934 3°08 42 1
CarypH 9,58 120 536 26744 251
YpaH 19,19 51 118 9748 15,1
HentyH 30,02 49 528 28119 16,8

Bribeputre Bce YTBEp)KIECHHUS, KOTOpPBIE COOTBETCTBYIOT XapaKTepUCTHKaM
CITyTHUKOB IUTaHET.
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1) Ha Mapce He MOXeT HabIIOAaThCS CMEHA BPEMEH Troj1a.

2) Vckopenue cBobomHoro najgeHus Ha Henryne cocrapiser okono 11,4 m/c?,
3) O6béM Mapca npumepHO B 2 pa3a MeHblie 00béMa Berepsbl.

4) Bropast KocMHYecKast CKOPOCTb U1si MepKypHsi cOCTaBiseT mpuMepHo 4,3 km/c.
5) Op6ura Beneps! HaxoauTcs Ha pacctosHud mpuMepHo 108 M kM ot CoHiza.

OTBeT:

He 3a0y0vme nepenecmu éce omeemul 6 01aHK omeemog N 1 ¢ coomeencmeuu
¢ uncmpykuyueil no ewvinoanenuro pabomwl. Ilposepome, umoobvr Kasxcowvii
omeent 0bll 3aNUCAH 8 CIPOKE C HOMEPOM COOMGBEMCIEYIOWe20 3a0AHUSL.

Yacrtp 2

Omeemom k 3a0anuam 25-26 agnaemca yucno. 3anuuiume 3mo 4ucio 6
none omeema ¢ mexcme padomol, a 3amem nepenecume ¢ BJIAHK
OTBETOB Ne 1 cnpasa om Homepa coOmeemcmeylouiezo 3adanus,
Hauunaa c nepeoil kn1emouku. Kasxcooli cumeon nuwiume 6 omoenvHoil
K/lemouKe 6 COOmeemcmeuu ¢ npueedéHHviMU 6 OnaHKe 00pazyamu.
Eounuybl usmepenus guzuueckux euyun RUCAMb He HYICHO.

B mamonan maccoit 200 T u remnepatypoit 30 °C Opocator 4 KyOuKa TaromIero
JbJ1a OIMHAKOBOM MacChl, IIPH 3TOM ycTaHOBMIACh Temreparypa 12°C. Haiinure
Maccy oJHOro KyOuka. OTBET OKpYTJIUTE /10 AECATHIX J10TIeH

OrTBeT: T.

[IpssMonuHeHBI MPOBOJHUK MOJABEIIEH TOPU30HTAJBHO HAa JBYX HHUTAX B
OIHOPOJHOM MarHUTHOM moJjie ¢ uHaykuueidl 10 MTn. Bekrop marHutHOM
WHIYKIMA TOPU30HTAJeH W MEPIEHANKYISIPeH MPOBOJAHHMKY. Bo ckoibko pas
W3MEHUTCS CWJIa HATSDKCHUS HUTEH MpU HM3MEHEHWHM HAmNpaBlieHUs TOKa Ha
MPOTHBOMOI0XKHOE? Macca enuHHIB JUTMHBI ipoBogauKa 0,01 Kr/M, ciiia Toka B
MPOBOJTHUKE 5 A.

Otsert: B pas (a).
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/lna 3anucu omeemos na 3aoanusa 27-32 ucnonv3yiime bJIAHK OTBETOB Ne
2. 3anuwume cuauana nomep 3adanua (27, 28 u m. 0.), a 3amem peuienue
coomeemcmayioujeil 3a0auu. Omeembul 3anucwvléaiime 4émKo u pa3vGopuueo.

Karymrka, obmamaromas HHIyKTHBHOCTRIO L, coeTMHEeHA C HCTOYHUKOM ITHTaHHS

¢ OJIC € u nByMsS OAMHAKOBBIMH pe3ucTopamMu R. DnexTpuueckas cxema
COEIMHEHMs TIOKa3aHa Ha pHc. 1. B HaualbHbBIA MOMEHT KJIIOY B IENIH Pa30MKHYT.

f?{l—ﬁl_lﬁl-\‘ L Iy
Iu U R II. _________
£ R I= 3.&/_'
-,
T
. e
] i
Pac. 1 Prc. 2

KIII0Y 3aMBIKAIOT, YTO NMPUBOAUT K U3MEHEHHSM CHIIbI
ATIEPMETPOM, KakK MoKa3aHo Ha puc. 2. OCHOBBIBAsICh Ha
jJaKOHaX, OOBSACHHUTE, MOYEMY NPH 3aMBIKAHWU KIIIOYa
MBaeTCA A0 HEKOTOPOro HOBOTO 3HAa4eHHUs — |1.

bl TOKA [1. BHYTpEeHHUM COIPOTUBIIEHUEM UCTOYHMKA

Ilonnoe npasunvnoe peuwienue Kaxcoou u3 3zaoau 28—32 oonicno codeparcams
3aKOHBL U POpMYIbl, RPUMEHENHUE KOMOPBHIX HEe00X00UMO U 00CIMAMOUHO 014
peuienua 3a0auu, a maKice mamemamuiecKkue npeoodpazo6anus, paciémot c
YUCICHHLIM OMGEMOM U NpU HEOOXOOUMOCMU PUCYHOK, HOACHAIOUWUIL

peuienue.

JlBa rpy3a MaccaMu COOTBETCTBEHHO M1 = 1 kr 1 My = 2 Kr, JIe)alie Ha TIagaKkoi
TOPU30HTAIILHON TOBEPXHOCTH, CBSI3aHbl HEBECOMOM 1 HEpacTsHKUMOM HUTHIO. Ha

Tpy3bl JEUCTBYIOT CUJIbI Fl u F2 , Kak ToKazaHo Ha pucyHke. Cuiia HaTsKeHHS

Huti T = 15 H. KakoB monynb cunbl Fy, ecu Fo =21 H?

-
1‘_—"[ M, M, F,
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Ha rinagkoil ropu3oHTaNbHON NOBEPXHOCTH CTOJA MOKOUTCS TOpKa C JABYMs
BEpLIMHAMH, BBICOTHI KOTOpbIX h u 2,5h (cM. pucynok). Ha mpaBoii Bepuinae
TOPKH HaXouTcs maii6a. OT HE3HAYUTENILHOTO TOIYKA II1ai0a ¥ ropKa NpUXOIST
B JIBIOKEHHME, NMpUYEM mIaiida JABWKETCS BIEBO, HE OTPHIBAsCh OT TIJIaJKOU
MOBEPXHOCTU TOPKH, a TMOCTYNAaTeIbHO IBUXKYINAACA TOpKa HE OTPBIBACTCS OT
crosia. CKOpOCTh IIaii0bI Ha JIEBOI BEpILIMHE FOPKH OKa3ajiack paBHoH V. Haitnute
OTHOILICHHE Macc MIaiObl U TOPKH.

wh

2k
h 2
VS S

Cocyxn oobeMoM V = 10 11 comepXuT renuii KOTUIECTBOM BEIIECTBA 5 MOJb MPH
temneparype 17 °C. Eciu renuio cooOmuTh KoiauuecTBo Temiothl Q = 3 k/Ix, To
cocyn jomHeT. Kakylo MakCUMallbHYI0 pPa3HOCTb JaBlEeHWH BHYTpPU cocyla U
CHapy>XH HEro OH BbLIepkuBacT? BHemHee aTMmocepHOE HaBICHHE PaBHO
HOPMAaJIbHOMY aTMOC(HEPHOMY aBJICHHIO.

3aMKHYTHIN KOHTYD IJIOUIAAbIO S U3 TOHKON MPOBOJIOKK MOMEIIEH B MATHUTHOE
none. [11ockocTh KOHTYpa NEpHEeHAMKYJISIpHA BEKTOPY MAarHMTHOW WHIAYKIWU

mojisi. B KOHType BO3HUKAIOT KOJIe0aH!s TOKa C aMILTUTY A0 |max =35 MA, ecin

MarHuTHasE MHAYKIHS TOJISI MEHSETCSl C TeUeHHEM BPEMEHH B COOTBETCTBUH C
Qopmynoit B = a-cos(bt), rne a = 6:10° T, b = 3500 c¢. Dnekrpuueckoe
conpoTusieHue KoHTypa R = 1,2 Om. Uemy paBHa miomaas KOHTypa?

Tonkas mamouka AB mgmmnHolt 10 cM pacmonoxeHa mNappajbelbHO TJIaBHON
OIITHYECKOM OCH TOHKOU cobuparomieil MMH3bI Ha paccTosHud h = 15 cMm ot ocw.
Koneny A pacnosioskeH Ha paccTostHUA 50 ¢M OT JuH3bl. DOKYCHOE pacCTOSHUE
aua3el F = 20 cm. Onpepenurte AIHHY HW300pa)KeHHUs, MMOCTPOUTE M300parkeHHE
mpezeMeTa B JIMH3E.

Ilposepvme, umoodvl Kadxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOmeemcmaeyou|ezo 3a0aHus.
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O npoekre «IIpooublii EI') ka:xxayio Hexeaio» g

JlaHHBII KMM COCTaBJIEH KOMaHA0W BCEPOCCUNCKOTO BOJIOHTEPCKOTO MPOEKTA T
«EID 1006a10B» https://vk.com/egel100ballov " 0e3B03ME3IHO <
pacmpocTpaHsIeTcs A JTF0OBIX HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTIeH. my)
Haumuiu omun6ky B Bapuanre? O

Hanumure HaM, moxkaJxyicTa, H MbI 00513aTeJIbHO €€ HCpaBuM! 0y

Jlast 3ameuanuii 1 mozkeaanmii: https://vk.com/topic-10175642 41259310 O
(TaksKe TOCTYNHBI APyrue BAPUAHTHI VIS CKAYMBAHUSI) L

I

CnMcoK MCTOYHUKOB: E

- OTKpBITHIN Oank 3amanuii EI'D (OUITN) N
- memMoBepcus 1o usuke 20 =
S

COCTABUTEJIb BAPUAHTA: Z

®UO: | Baxuuna Ceernana BacunbeBHa =
IIpeamer: | Pusuka 10
Crax: | 12 ger |'E
Axkaynr BK: | https://vk.com/id249117870 o
Cailpgon: https://vk.com/examcourses CHH
uHpopmanus: ~

(o0
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CucreMa oleHMBAHHSA YK3aMEHAIHOHHOI padoThI Mo pu3uKe

3aganua 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yacTtu 1 u 3amanus 25 u 26 gactu
2 oueHuBarotcst 1 6amiom. DT 3a1aHHUS CYUTAFOTCS BBITOJIHEHHBIMHU, BEPHO, E€CITH
NPaBUIBHO yKa3aHbI TpebyeMoe Yo, 1Ba YHCIIa WIIH CJIOBO.

Bamanms 5-7, 11, 12, 16-18 u 21 gactu 1 onenuBaroTcs 2 OasilaMH, €CIIH
BEpHO yKazaHbl 00a 3/leMeHTa oTBeTa; | OayutoM, eciau AONyIleHa oumHOKa B
yYKa3aHUM OJHOTO M3 3JEeMEHTOB oTBeTa, M (0 OaiioB, eciy AOMYyIIEHO JBE
onmoOku. Eciam ykazano Gonee OByX DIEMEHTOB (B TOM YHCIE, BO3MOXHO, H
IpaBUIbHEIE), TO cTaBUTCs 0 GaynoB. 3agaHue 24 oreHUBaeTCs 2 6ayuiaMu, eciu
yKa3aHbl BCEe BEpHbIE DJIEMEHTHI 0TBETa; 1 GayuioM, eciiu JOoIylieHa OHa OIIuOKa
(B TOM uymcne yKazaHa OJHA JIMINHAA LU(pa HApALy CO BCEMH BEPHBIMHU
9JIEMEHTaMH WM He 3alMCaH OJUH 3JEMEHT 0TBeTa); 0 0ayuioB, €cii IOMYIIEeHO
nBe omnOku. B 3amanmsx 5, 11, 16 u 24 nopsinok 3anucu nudp B 0TBETE MOXKET
OBITh Pa3INYHBIM.

Ne Ne
3a/1aHus OTEE 3a1aHus Saner
1 -10 14 30
2 9 15 0,375
3 9,8 16 34|43
4 0,27 17 12
5 35|53 18 24
6 33 19 3694
7 13 20 5
8 4 21 13
9 8 22 4,60,1
10 12000 23 12|21
11 45[54 24 245
12 21 25 9,9
13 BIIPaBO 26 3
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Kpurtepnu oneHnBaHus BbINOJHEHUS 3aJaHU
¢ pa3BépHYTBIM OTBETOM

Pemenus 3amanuii 27-32 wactu 2 (¢ pa3BEPHYTBIM OTBETOM) OLICHUBAIOTCS
JKCIIEpTHOM KomMccued. Ha ocHOBe KpuTepueB, NPEICTABICHHBIX B
MpUBEIEHHBIX HIKE TAOIUIAX, 3 BHIIOIHEHNAE KaX/I0T0 3aJaHHUS B 3aBUCUMOCTH
OT MOJIHOTHI U NIPaBUJIBHOCTH JAHHOTO 3K3aMEHYEeMbIM OTBETa BbIcTaBsieTcs oT
10 2 6aiioB 3a 3ananue 27 u ot 0 no 3 0anoB 3a 3axanus 28 u 29-32.

KaTtymka, o0magaromas HHAyKTHBHOCTBIO L, coeTMHeHa ¢ HCTOYHMKOM NMUTAHU
¢ OJC €& m nByMs OOMHAKOBBIMHM pe3uctopamMu R. Dmekrpuueckas cxema
COeAMHEHUs IOKa3aHa Ha puc. 1. B HadalbHBII MOMEHT KITIOY B €K PA30MKHYT.
B MomeHT BpemeHn t = 0 KIIFOY 3aMBIKAIOT, YTO IPUBOANUT K N3MCHEHHSM CHIIBI

T

|
WL l'u'l nLp---—o==-

Prc. 1 Pmc. 2

TOKA, PETHCTPUPYEMBIM aMIIEPMETPOM, KaK IMOKa3aHo Ha puc. 2. OCHOBBIBAsCH HA
M3BECTHBIX (PU3MYECKUX 3aKOHAX, OOBSICHHUTE, OYSMY NPH 3aMBIKAHUH KIHOYa
CHJla TOKa IUIABHO YBEJIMYMBACTCS JI0 HEKOTOPOro HOBOro 3HayeHus — li.
Omnpexnenure 3Ha4eHUE CUIIBI TOKa [1. BHyTpeHHNM cONPOTUBICHNEM HCTOYHHUKA
TOKa IpeHeOpeyb.

BozmoxkHoe pemenne:
1. Cuna Toka onpenensiercs 3akoHoM Oma Il TIOJTHOH TIeTIH:

|R06m =&+¢&,,, rael—cuna Toka B 1€nH, Rogy — CONPOTHBIICHUE 1IETIH,

Al

Eum) = —L —_— - 3I[C HWHAYKIOWH, BO3HUKAIOIIA TOJBKO IMTPU U3MCHCHUN

CHJIBbI TOKA, U MPEHATCTBYIOIAasA €ro U3BMCHCHHUIO COTJIACHO MTPaBUITY .HGHL[a.
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2. Jlo 3ambIkaHusA KIf04a Rogy = R; cuima Toka gepes ammepmerp

g
OIPEACIACTCA 3aKOHOM Owma JIIsL 3aMKHyTOI>lI nemnu: Il = R— .
+r

3. I1pu 3aMbIKaHUM KIFOYa CONPOTHBIICHUE LIENH CKAaYKOM YMEHBILIAETCS B 2
pasa, Ho DJIC caMOMHIYKIUU MPENSTCTBYET U3MEHEHHIO CHIIBI TOKA Yepe3
kaTymky. [ToaTomMy cuna Toka yepe3 KapTyLIKy IPH 3aMBIKaHHU KJIOYa HE
IpeTepreBaeT cKaykKa.

4. Iocrenenno DJIC caMOWHAYKIIMHA yMEHBINAETCS IO HYJA, a CHJIa TOKa
4yepe3 KATYyIIKy IDIaBHO BO3PAacTaeT JO CTAalHOHAPHOTO 3HAYCHHMS:

& 2¢
=—=—r1¢ Rz — compoTuBieHHEe ydYacTKka C Mapaie]bHbIM

|2
R,

conporusnenuem nposounkos. |, =21, =6A.

KpI/ITepI/II/I OLCHUBAHUA BBINIOJTHCHHUA 3aJaHUSA Bbanmnsr

[lpuBeneHo mMoOJHOE MPaBWIIBHOE pELICHUE, BKJIIOYAOLIee
MPaBUIIBHBIHA OTBET (B IAHHOM ciiydae: 1. 1) ¥ ncueprbIBaroLie
BEPHBIC PACCYXICHUS C MPSIMBIM YKa3aHHEM HaOJI0aeMbIX
SIBJICHUII M 3aKOHOB (B HAaHHOM clyude: siGIeHUE DJIeKMpo-
MazHUmHoU uHOyKyuu, 3axon Oma 01 noaHou yenu Gopmyna
07151 NAPANNLENLHO20 COCOUHEHUSL NPOBOOHUKOS).

JlaH TIpaBHUJIBHBI OTBET, W MPHUBEICHO OOBSCHEHHE, HO B
pelIeHNH WMEIOTCS OAWH WM HECKOJIBKO W3 CIEAYIOIUX
HEJ0CTaTKOB.
B 00BsicHEeHMM HE yKa3aHO WM HE HCIIONB3YeTCS OJHO W3
(Gu3nUecKux SBJICHUH, CBOWCTB, ONMPEICIICHUM WJIM OIMH W3
3aKOHOB ((OpMyJ), HEOOXOMUMBIX JJIsI TOJHOTO BEPHOIO
oObsicHeHus. (YTBEpKACHHUE, JIexkKallee B OCHOBE OOBSICHCHHUS,
HE TOJKPETIEHO COOTBETCTBYIOIIMM 3aKOHOM, CBOHCTBOM,
SIBIIEHUEM, OTIPEICIICHUEM U T.II.) 2
n (1)
VYkazaHbl BCe HEOOXOAWMBIC IS OOBSACHCHUS SBICHUS H
3aKOHBI, 3aKOHOMEPHOCTH, HO B HHX COJIEPKUTCS OJWH
JIOTUYECKUI HETOUET.
U (M)
B pemennn nMerOTCsI JINIITHUE 3aITUCH, HE BXOJISIINE B PEIICHHIE
(BO3MOXXHO, HEBEPHEIE), KOTOPBIC HE OTIEICHBI OT PEIICHUS U
HE 3a4CPKHYTBL.
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n (M)
B pemennnm wMeeTcss HETOYHOCTh B yKa3aHWM Ha OJHO W3
(¢u3MdecKnx SBIICHWH, CBOWCTB, ONpEACICHUH, 3aKOHOB
(popmyin), HEOOXOAUMBIX IS IOTHOTO BEPHOTO OOBSICHCHHS

IIpencraBneHo pelieHUEe, COOTBETCTBYIOIIEE OJHOMY U3
CIIEAYIOIINX CIIy9IacB.
JaH mnpaBuUIbHBIA OTBET HAa BOIPOC 3aJaHusi, U MNPUBEIECHO
0oOBsICHEHHE, HO B HEM HE YyKa3aHbl JBa SBICHHUA WU
¢u3ndecKknx 3aKoHa, HEOOXOAMMBIX IJIsl IIOJIHOTO BEPHOTO
OOBSICHEHHSL.

nin
Vkasanel Bce HEOOXOOMMBIE IJIs1 OOBLICHEHHUS SBJICHHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO WMEIOIIHNECS pacCyXKICHHS,
HaTpaBJICHHBIC Ha MOJYYCHHE OTBETA HAa BONPOC 3a/IaHU, HE
JIOBEJICHBI JIO KOHIIA.

NI
VKka3zaHel Bce HEOOXOAMMBIE IS OOBSICHCHHUS SBICHHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIONINECS PacCyKICHHUS,
OPUBOJIAIINE K OTBETY, COACPIKAT OIIHOKH.

NI
VKa3zaHbl HE BCE HEOOXOJUMBIE i1 OOBSICHEHHS SIBICHHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYKIACHHUSI,
HaTpaBJICHHBIC HA PELICHUE 3a/1a9H

Bce cmydam pemieHus, KOTOpblE HE  COOTBETCTBYIOT
BBIIIIEYKAa3aHHBIM KPUTEPUSAM BBICTABICHHSA OLEHOK B I, 2, 3
Oanna

Maxcumanvrorii 6ann

Ipy3bl JEUCTBYIOT CHIIBL Fl u F2 , KaK 1Moka3aHo Ha pucyHke. Cnia HaTSKESHUSA

autn T = 15 H. KakoB mozxyns cuinsr Fi, ecmm Fo =21 H?

-
3_—‘[ M, Mo Fa

—i
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Bo3mo:kHoe pemeHue:

=l
Mg Mg

Tak Kak Teyo ABIKETCS MO TIIAIKOW IMOBEPXHOCTH, TO 3TO JBIDKEHHE 0e3
ydeTa CHIIbI TPEHHUSI.
3anuieM BTOpoii 3akoH HploTOHA 171t IBYX Te:

ﬂ+E+M1g+N1:M1§1
T,+F,+M,§+N,=M,a,.

paccMOTpUM MPOEKIMK TOJBKO Ha OCh 0X, C y4eTOM TOTO, YTO HHTh
HepacTsbkumas, 11 = 1> = T, a1 = a2 = a, NOIAYyIUM

Tak kak cwuia TpCHUSA paBHA HYIIIO, TO

T-F=Ma g

OJCJIMM IICPBOC dBHCHHUC Ha BTOPOC, IMOJTYIUM
T+F,=M,a. PBOC yp p yq
I'-F M M
1 ==y _E:&.(FZ_T), F1=T——1-(F2—T),
F-T M, M, M,

F :15_%.(21—15) —12H.

Ortser: F1 =12 H.

KpI/ITepI/II/I OLCHUBAHMUA BBINIOJTHCHHUA 3aJlaHUA Bbanmner

[IpuBeneHo MOJHOE pelIeHHE, BKIIOYAIOIIEE  CIEIYIOIINe
3JIEMEHTBHI:

I) 3anmcaHbl TONOXEHWS TEOPHUM W  (PHU3NYECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO  JUIs
peleHus 3a1a41 BEIOpaHHBIM CIIOCOOOM (B JaHHOM CIIydae: BTOPOi
3akoH HpioTOHA);

I1) mpoBeneHb HEOOXOAUMBIE MAaTeMATHIECKHE TPEOOPa3OBAHUS U
pacu€Thl, TPHUBOASIINE K NPAaBWIBHOMY YHCIOBOMY OTBETY
(morryckaeTcsi pelIeHHE «IIO0 YacTAM» C IPOMEXYTOUYHBIMH
BBIYUCIICHISIMN);

I1l) mpexcTaBiieH MPaBUITBHBINA OTBET C YKA3aHUEM € MHHII
U3MEPEHUS] HICKOMOM BEJIMUHHBI

IIpencraBneHs! 3aIUCH, COOTBETCTBYIOLIME OAHOMY U3 CIEIYIOMUX
ciaydaeB. I[IpaBuibHO 3amucaHbl BCE HEOOXOAUMBIE IMOJIOKECHHUS 1
TeopuH, (HU3WYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEICHBI
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HeoOXxomuMble mpeoOpa3oBanus. Ho momyiiena ommoOka B OTBETE
WM B MATEMaTHYECKHUX MTPe0OPa30BAHUSIX WU BHIYHACICHUSAX.
N

[IpencraBineHbl TONBKO TOJIOKEHHUS U (OPMYIIBI, BBIPAKAIOIINC
(u3nMYecKre 3aKOHBI, IPUMCHEHHUE KOTOPBIX HEOOXOAMMO U
JIOCTATOYHO U pEIIeHHs NaHHOM 3amadd, 0e3 Kakux-Ibo
npeoOpa3oBaHUil C WX HKCIOJb30BAHUEM, HANpPaBICHHBIX Ha
pelweHue 3a8auun

Bce cmyuam  pelneHus,  KOTOpble  HE  COOTBETCTBYIOT
BBIIIICYKAa3aHHBIM KPUTEPHUSAM BBICTaBJICHUS OLICHOK B | min 2 6aruia

Maxcumanvrorii 6ann 2

Ha rmankodl TOpH30HTAIbHOW IOBEPXHOCTH CTOJIa TOKOUTCS TOpKa C JIBYMS
BEpIIMHAMH, BBICOTHI KOTOpHIX h u 2,5h (cMm. pucyHok). Ha mpaBoii BepmnHe
TOPKH HaXOIUTCs maif6a. OT HE3HAYUTEILHOTO TOTUKA Iaiida n ropka IPUXOAST
B JBIDKCHHME, NMPUYEM mIaifda ABWKETCS BIEBO, HE OTPHIBAsCh OT TJIagKOU
MOBEPXHOCTH TOPKH, & MOCTYIATEIbHO ABMXKYINAsCS TOpKa HE OTPHIBACTCS OT
crona. CKOpOCTh LIaii0bI Ha JIEBOI BEpILIMHE FOPKU OKa3ajiack paBHou V. Haiinute
OTHOIIICHHE Macc MIaifObI ¥ TOPKH.

1
LA

2k
h 2
VA S S

Bo3mo:kHoe penieHne:
Ha cucremy Ten «maiiba + ropkay AeHCTBYIOT BHELTHUE CHIIBI (TSDKECTH U
pEaKIMH CTOJa), HapaBJICHHbIC 10 BEPTUKAIIH, TOITOMY MPOCSKIHS UMITYJIbCA
CHUCTEMBI Ha TOPHM3OHTAJbHYI0 OCh OX CHCTEMBI OTCU€Ta, CBA3aHHOH CO
CTOJIOM, COXPaHAETCSL.
B nauanbHbIil MOMEHT px (0) = 0, a B MOMeHT t3 Px (1) = Mu - mv. 13 3akoHa
coxpanenus umiyibca px (0) = px (1), moxyuum: Mu - mv = 0, rae m — Macca
maioer, M — Macca TOpKH.
PaboTa cuit TshKeCTH ompeelisieTcss U3MEHEHHEM OTCHIUATIBHOM YHEPTUH,
a cymMMapHas paboTa CHJI peaklHMd paBHA HYJO, TaK KaK HOBEPXHOCTH
TTIajIKHe.
CrieioBaTeNbHO, TIOJTHAS MEXaHUYECKasi SHEPTHS CHCTEMBI TEll, PaBHAsl CyMMe
KHHETHYECKOH U MOTEHINAIbHOH, coxpaHseTcs. Tak Kak NoTeHIHaIbHAas
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3Hepr1/1$1 FOpKI/I HC U3MCHUJIACh, nonyqaeM ypaBHeHI/Ie
2 2

mv Mu
2 " 2

Mu? = 3mgh - mv2, W3 3aKOHA COXPAaHEHMs UMITYJIbCA ITOTY4NM

+mgh =gmgh, mv? + Mu? + 2mgh = 5mgh,

B 2
mv mv mv
Uu=—, M Q =m(3gh—-v?®), — =3gh—V?, takum oGpasom,
M M M
m 3gh-v?
M Vi
2
OrtBerT: m = 3gh_2v
Vv
KpuTepun OlleHMBaHUS BBITIOJTHEHHS 33 TaHUSA Bamnbr

[IpuBeneHo MOMHOE pEIICHUE, BKIIOUAIONIEE CIEYHOIUe
SJIEMEHTBHI:

I) 3amumcansl mMONOXEHHS TEOpHHM M (QHU3UIECKUE 3aKOHHI,
3aKOHOMEPHOCTH, HPUMEHECHHE KOTOPBIX HEOOXOIMMO Ui
pemieHns 3ajadd BBIOPAHHBIM CIOCOOOM (B JaHHOM ciydae:
3aKOH COXPAHEHUS UMNYAbCA, 3aKOH COXPAHEHUS MeXAHU4ecKou
oHepeuu).

Il) omucanel Bce BHOBb BBOAWMBIC B pEHICHHH OYKBCHHBIC
o0o3HaueHHd (QU3MUECKUX BEIMUMH (32 HCKIIOUCHHEM
0003HauCHWH KOHCTaHT, yKa3aHHBIX B Bapuante KUM, 3
0003HaUCHNH BEIMYWH, UCIIOJIB3YEeMBIX B YCIOBUH 3a/aud, H
CTaHIAPTHBIX OO0O3HAYEHUI BEIMYHMH, MWCIOIB3YyEMBIX MpH
HalMcaHuy GU3NIECKUX 3aKOHOB);

1))} TIPOBEICHBI HEOOXOAMBIE
npeoOpa3oBaHUsT W pacuéThl, MPUBOAAIINE K TPABIILHOMY
YHCJIOBOMY OTBETY (JOIYCKaeTcs pPEIICHHE «II0 YacTsIM» C
NPOMEXYTOYHBIMU BBIYHCIICHUAMH);

V) mpejacTaBlieH TPAaBWIBHBIM OTBET C YKA3aHHEM CIHHHUIL
U3MEPEHUs] HICKOMOH BETMYNHBI

MaAaTEMaTUYCCKUC

[IpaBunbHO 3ammcaHbl BCe HEOOXOIUMEIC IMOJIOKCHHUS TCOPHH,
(u3nveckue  3aKOHBI, 3aKOHOMEPHOCTH, W  IPOBEACHBI
HeoOXoquMble TpeoOpazoBanus. Ho wuMeOTCS OAWH WU
HECKOJIbKO U3 CIIEYIOIINX HEIOCTATKOB.
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3amnmcu, coorBercTBytomue nynkram |l u Ill, mpeacraBnens: He
B TIOJIHOM 00BEME MM OTCYTCTBYIOT.

" (NJIN)
B penieHny UMErOTCS JIMIIHUE 3aIUCH, HE BXOJISIIHE B PEIICHHE,
KOTOpBIE HE OT/IEJICHBI OT PEILICHUS U HE 3aU4€PKHYTHI.

" (UJIN)
B HeoOXOOMMBIX MaTeMaTHYECKHX NpeoOpasOBaHMAX —HIIH
BBIYMCIICHUAX JOMYILEHBI OMIHOKY, U (MJIM) B MaTeMaTHYECKUX
MpeoOpa3oBaHMAX/ BBIUUCICHHUSX MPOIYIICHBl JOTHYECKH
Ba)KHBIC LIATH.

n (UJIN)
OTCyTCTBYET MYHKT V, WK B HEM JOMYIICHA OIITHOKA

[MpencTaBneHsl  3alMCH, COOTBETCTBYIOIIME OJHOMY U3
CJICAYIOINX CITydacB.
[TpeacTaBiaeHB! TOJNBKO MOJIOKEHUS U (GOPMYIIBI, BRIPAXKAIOIIUC
¢du3uIecKne 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOANMO I
peLIeHuUs TaHHOH 3a1auH, 0€3 KaknX-11m0o npeodpa3oBaHmii ¢ UX
HCTIONB30BaHUEM, HANIPABJICHHBIX Ha PELICHUE 3aAa4H.

WnJn
B pemennn otcyrctByer OJHA w3 HCXOOHBIX (opMyd,
HeoOXouMast Ul pelieHns JaHHO! 3a1a4y (WIN yTBEpKACHHUE,
JeXkKallee B OCHOBE PELICHUs), HO MPHCYTCTBYIOT JIOTHYECKU
BEpHBIC TpeoOpa3oBaHMs C HMEIONMMHUCS  (QOpMyJIaMu,
HarpaBJIeHHbIE Ha PEIIeHHE 3a/1a9H.

nJn
B OJJHOM 3 ncxoaubIx GOpMYIT, HEOOXOAMMBIX ISl PEIICHHUs
JAaHHOW 3a1audl (WM B YTBEPXKICHUH, JIS)KAIIEM B OCHOBE
pemieHus), AOMyIIeHa OMUOKa, HO MPHUCYTCTBYIOT JIOTHYECKH
BEepHbIE MpeoOpa3oBaHUs C HMEIOUMMHUCT  (QOpMylIaMH,
HaNpaBJICHHbIE HA PELICHUE 3a1a41

Bce cmywam pemeHus, KOTOpble HE  COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTEPUSM BBICTaBIEHHUS OIEHOK B 1, 2, 3
6amna

Maxcumanvroiii 6ann
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Cocyn oobemoMm V = 10 11 conepKHUT reiauii KOJMYECTBOM BEIECTBA 5 MOJIb IPH
temneparype 17 °C. Eciu renuio cooOmuTh KoamdecTBo TeoTh Q = 3 kJIK, To
cocyn jonHeT. Kakylo MakcMMajJbHYIO pPa3HOCTh JaBIEHHH BHYTPH cocynaa U
CHapyXH HEero OH BblIepkuBacT? BHelmHee aTMocgepHOE NaBICHHE DPABHO

HOPMaJIbHOMY aTMOC(EPHOMY JIaBJICHHUIO.

Bo3moxHoe pemienue:
Iepsoe nauano tepmogunamuku: Q = AU + A. Jlns uszoxoproro

3
sHyTpenHeil sueprun AU = 5 VRAT = > ApV , nonyunm,

3

JlaBJieHne npeBblaeT BHelnee B 14 pas: P, [/ P, =14.

Otser: P,/ p, =14.

nponuecca Boipaxenne npumet B Q = AU, 1.x. A = 0. Usmenenue

Q= E ApV, Ap = w Haiinem nasnenue raza B Ha4aJabHBIH MOMEHT

BpEMEHH, COTJIACHO ypaBHeHHIo Menneneesa-Knaneiipona pV =VvRT),

vRT
oTKyna P = , TOTJIa TaBJICHUE, IPH KOTOPOM COCY/I JIOIHET, OyIeT
vRT 2Q 1 2
P, =p+Ap= +—=—(VRT +=Q),
pasHo: [, = P+ApP e (v 3 Q)
p, = %(5-8,31- 290+g-3000) =14-10° I1a.
10-10 3

Tak kak HOpMasbHOE atMocdepHoe nasienne pasuo 10°I1a, To BHyTpeHHEE

KpI/ITGpI/II/I OLICHUBAHMUs BBINIOJTHCHHA 3aJaHUSA

Bamer

IIpuBeneno moiiHOE
3JIEMEHTBHI:

I) 3anmcaHbl TONOXEHWST TEOPHUM W (PU3NYECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, HIPUMEHEHHE KOTOPBIX _HEoOX0oAMMo  Juis
pemieHHs 3aAadMl BBIOPaHHBIM CIIOCOOOM (B JaHHOM CiIydae
ypaeneHue Menoeneesa-Knaneiipona, nepeoe
mepmMoOOUHAMUKY, Gopmyra Onsi  onpedeneHus GHYmpeHHeu
oHepauu).

Il) ommcanel Bce BHOBb BBOJWMBEIC B pEIICHHH OyKBEHHBIC
0003HaueHns (HPU3UUECKUX BENUUUH (3a UCKTIOUeHUeM 0D03HaAYe Ul

peuicHue, BKJIFOYAIOMICC CJICayroume

Ha4auno
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KoHcmanm, ykazauuwvlx 6 eapuanme KHM, o6o3nauenut,
UCNONL3YEeMbIX 8 YCA08UU 3A0aYU, U CMAHOAPMHBIX 0003HAYeHU
BENUYUH, UCTIONB3YEMbIX NPU HANUCAHULU (PU3UYECKUX 3AKOHOB);

I11) npoBeneHb HEOOXOAMMBIE MATEMATHYECKHE IPE0OPa30BaHuUs U
pacyérsl, NPHUBOIIINE K IPaBWIBHOMY YHCIOBOMY OTBETY
(momyckaeTcsi pemieHHe «II0 YacTAM» C  IPOMEKYTOYHBIMH
BBIYHCIICHUSAMH);

IV) mnpencraBieH mnpaBWIBHBIA OTBET C YKa3aHUEM EIMHHMIL
U3MEPEHHUS HCKOMOW BEIMYHHEI

[IpaBWIbHO 3alMCaHbl BCE HEOOXOIMMBIC IOJOXKEHUSI TCOPHH,
¢u3nueckne  3aKOHBI,  3aKOHOMEPHOCTH, M  IPOBEICHBI
HeoOxoauMble ipeodpa3oBanusi. Ho IMEIOTCs 0JJH MIIN HECKOJIBKO
U3 CICAYIOIIIX HETOCTATKOB.

3anucu, COOTBETCTBYIOLTNE MyHKTY II, mpeacTaBiIeHsl HE B TOJTHOM
00BEME MIIN OTCYTCTBYIOT.

" (MJIN)

B pemennn umeroTcs JMIIHHUE 3alIUCH, HE BXOAAIINE B peIleHHE,
KOTOPBIE HE OTAEJICHBI OT PELICHUS U He 3a4E€PKHYTHI.

n (UJIN)

B HeoOXomuMBIX MaTeMaTHYeCKHMX NpeoOpa3oBaHMIX  WIN
BBIUYMCIICHHUSIX JOMYIIEHBl OIMUOKM, M (MIM) B MaTeMaTHYECKHX
peoOpa30BaHMAX/ BBIYMCICHHUAX IPOMYIIEHBI JOTHYECKH BasKHbBIE
IIary.

" (MJIN)

OtcyTcTByeT MyHKT [V, Mt B HEM JIOITyIIEeHa OIINOKa.

[TpexncTaBneHs! 3a1MCcH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIONIINX
CIIy4aes.
[IpencraBineHbl TONBKO TOJIOKEHHUS M (OPMYINBI, BBIpaXKAIOIINE
¢u3uyeckne 3aKOHBI, NMPUMEHEHHE KOTOPBIX HEOOXOIMMO IS
pelIeHus TaHHOW 3aj1aun, 0e3 Kakux-I10o MmpeoOpa3oBaHUH ¢ WX
HCTIONBE30BaHUEM, HANIPABICHHBIX Ha PEIICHHUE 3a4a4H.

NI
B pemenmn orcyrerByer OJJHA mn3 wucxomsbeix  (opmy,
HeoOXomuMast ISl peIleHHs NaHHOM 3amadu (WM yTBEp)KICHHE,
JekKalllee B OCHOBE PEIICHUS), HO IPUCYTCTBYIOT JIOTHYECKU
BEpHBIE  INpeoOpa3oBaHHs C  HMMEOIMMHUCS  (OpMYJIaMHy,
HaNpaBJICHHbIE HA PELICHUE 3aa4H.

NJIN
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B OJIHOU u3 mcXomHeIX (hopMysi, HEOOXOMMMBIX ISl PelIeHHs
JaHHOM 3afayu (MAM B YTBEPXKACHWH, JIEXKAIIEM B OCHOBE
pelIeHusT), MOIyIIeHa OmMOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHBbIE  MpeoOpa3oBaHMs €  HMeOMMMUCT  (OpMyJIaMy,
HAIpPaBJICHHBIC HA PELICHUE 3a1a4d

Bce cmygam  pemieHus,  KOTOpbIE  HE  COOTBETCTBYIOT

0
BBIIIICYKAa3aHHBIM KPUTEPHSAM BBICTABIICHHS OIICHOK B 1, 2, 3 Gamma

Maxcumanvrviil 6ann 3

3aMKHYTBIi KOHTYp IUIOIIAAbI0 S U3 TOHKOM ITPOBOJIOKH MOMEIEH B MATHUTHOE
nose. I1nockocTh KOHTYpa NMEepHeHAMKYJsipHA BEKTOPY MAarHUTHOW WHAYKIIMA
noyist. B KoHType BO3HMKarOT KoyieOaHHsI TOKA C aMIUTUTYyIod = 35 MA, eciu
MarHuTHasE MHAYKIHKS OJIsI MEHSETCSl ¢ TeUSCHWEM BPEMEHH B COOTBETCTBUH C
popmysoit B = a-cos(bt), rme a = 6:10° Tn, b = 3500 c!. Dnekrpuueckoe
conpoTtusiieHue KOHTYpa R = 1,2 Om. Uemy paBHa miomaas KOHTypa?

Bo3moskHOe pelieHne:
[Tpn u3MeHEeHNN TPOHU3BIBAIONIETO KOHTYP MAarHUTHOTO TOJIS B ITPOBOSIIIEM
KoHType Bo3HuKaeT OJIC o2JeKTpOMarHMTHOM HHAyKIUMH &, a
COOTBETCTBEHHO, M 3JeKTpuieckuil Tok. CornacHo 3akoHy OMa cuila ToKa
JUISL y9acTKa eTn

| = —; cormacuo 3akony anekTpoMarauTHON nHAYKIHHA IJC

NponopuruoHaJIbHa CKOPOCTH U3MCHCHUA MArHUTHOTO IOTOKA CKBO3b

[lpuBeneHO TMONHOE pEIICHHE, BKIIOYAIOIICEe  CICAYIOIIUE
3JICMEHTBI:

) 3ammcaHpl mTONOXEHWS TEOPUH W (UIUUECKHUE 3aKOHEL,
3aKOHOMCPHOCTH, HPUMCHCHHE KOTOPBIX HEOOXOIMMO  JUIs
peIlcHHS 3a/1a4¥ BHIOPAHHBIM CIIOCOOOM (B TAHHOM CITy4ae: 3aKOH
Oma 0na yuacmka yenu, 3aKOH 3JeKMPOMASHUMHOU UHOYKYUU,
Gopmyna 0ns onpedenenusi MAZHUMHO20 NOMOKA);

Il) ommcanbl Bce BHOBH BBOJMMEIC B PCIICHUH OYKBCHHBIC
0003HaueHHS PI3UUECKUX BETUINH (3a UCKIOUeHUeM 0003HaAYeHUl
KOHCcmanm, yKkazanuwwvlx 8 eapuanme KUM, o060o3nauenuil,
UCNONB3YEMBIX 8 YCNOBUU 3A0ayU, U CAHOAPMHBIX 0003HAYEHULL
BCNUMUH, UCNOALIYEMbIX NPU HANUCAHUU DUULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIC MATEMAaTHIECKUE TPEOOPA30OBAHUS H
pacuéThl, NPHUBOISIIIUE K MPABAIBHOMY YHCIOBOMY OTBETY
(momycKkaeTcs pEIICHHE «IIO 4YacTsAM» C MPOMEKYTOUHBIMHU
BBIYHCIICHUSMH);

IVV) mpencraBieH mpaBWIBHBIA OTBET C YKa3aHHEM CIUHHII
HU3MEPEHUS] HICKOMOM BEJIMYHHBI

[MpaBuiabHO 3amMcaHbl Bce HEOOXOAMMBIC IOJIOKEHHUsSI TEOPHH,
¢u3udyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IIPOBEJCHBI
HeoOxoaumble mpeodpazoBanus. Ho MMEIOTCS OAUH UM HECKOJIBKO
U3 CJIENYIOIUX HEOCTATKOB.

3ammcu, COOTBETCTBYIOIINE MyHKTY ||, mpeacTaBieHb! He B TIOJTHOM
00BEME MIIN OTCYTCTBYIOT.

U (MJIN) B permenun nMErOTCS JIUITHUE 3aIIUCH, HE BXOISIIHUE B
pelIeHne, KOTOpbIe He OTAEIICHBI OT PEIICHUS U He 3aU4€PKHYTHI.

U (UJIN) B HeoOX0AMMBIX MATEMAaTHUECKUX IIPEOOPA30BAHUSIX HITH
BBIUMCIICHHUSIX JOMYIIEHBl OMMOKM, M (WIM) B MaTeMaTHYECKHUX
npeoOpa3oBaHMsAX/ BBIYUCICHUAX MPOMYIIEHBI JOTUUECKH BaKHbBIE
IIary.

U (MJIN) OrcyrcrByer myHKT |V, nim B HEM pomyieHa ommoka

KOHTYp: & = _@_ B Hamem ciydae A® = ABS,Torga £ =-S ﬁ
At At
3HAYUT,
S AB S )
| =——.— =—-absin(bt).
R At R
AHaM3UPYys NONYYICHHYIO (OPMYITY, OIPEACTIM aMIUTUTYAY CHIIBI TOKA
abs
lax = ? OTtkyaa nmosyanM GopMyiTy JJist ONpeesIeH s TUTOIIa Iu:
I R 35.10°.1,2 -
§=-me _ = =210,
ab 6-107-3500
Orser: S =2-102x2
Kputepun orleHUBaHYS BHIIOJHEHIS 33 JaHHS Bamer

© 2020 Bcepoccuiickuii npoekt «EIM3 100BANITIOB» vk.com/egel00ballov
CoctaButenb: CBeTnaHa BaxHuHa

[pescTaBieHbl 3a1IMCH, COOTBETCTBYIOIINE OAHOMY U3 CIIEAYIOLIHX
Clly4aes.
[IpencraBneHbl TOMBKO MOJIOKEHHUS U (POPMYIIBI, BEIPAXKAIOIIHE
(1)I/I3I/I‘-IGCKI/IG 3aKOHBI, IPUMEHEHNUE KOTOPBIX HeO6XOIII/IMO u
JIOCTaTOYHO JIJISl pEeNIeHMsI TAHHOW 3a/1a4uu, 0€3 KaKuX-11u0o
npeoOpa30BaHuil C MX HCIIOJIF30BaHHEM, HATIPABICHHBIX Ha
pelleHue 3a1a4u.

nJin
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B pemennn orcyrctByer OJJHA wu3 wucxomssix  dopmyn,
HeoOxonnMasl IUIs peICHUs AaHHOW 3afadd (MM YTBEpXKACHHE,
JeXaliee B OCHOBE pPEIICHHUS), HO IPUCYTCTBYIOT JIOTHYECKH
BEpHBbIE  MpeoOpa3oBaHMs €  HMeOMMMUCT  (OpMyJIaMy,
HaIpPaBJICHHBIC HA PELICHUE 3a1a4yU.

N
B OJIHOM u3 mcxomHbix (dopmyi, HEOOXOAMMBIX ISl PELICHUS
JaHHOM 3amaunM (MIM B YTBEPXKICHUH, JIEKAIIEM B OCHOBE
pelIeHusT), MOIyIIeHa OINOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHBIC  IPeoOpa3oBaHUsl €  HMMEIOIUMHUCS  (hOpMYJIaMH,
HaIpaBJICHHBIC HA pEUICHUE 3a/la4yH.

Bcee Cllydyan peuicHus, KOTOPbIC HC COOTBETCTBYIOT
BbIINICYKA3aHHBIM KPUTCPUAM BbICTABJICHHUA OLICHOK B 1, 2, 3 Oamta

Maxcumanvroi 6ann 3

Tonkas mamouka AB mmmHO#M 10 cM pacronoxeHa NappaibeilbHO TIaBHOM
ONITUYECKON OCH TOHKOW coOMparoIeil INH3BI Ha paccTostHAA h = 15 cM oT ocw.
Komnen A pacnionoxen Ha paccrosHud 40 cM oT nuH3blI. POKyCHOE pacCTOsHHE
mua3el F = 20 cM. Onpenenure AMuHy U300paskeHUs, TOCTPOUTE M300paKeHHe
npezieMera B JIHH3E.

Bo3moxkHoe pemenue:
BerInomHuM noctpoeHue n300pakeHHs MaJ0dKy B JTuH3E. 1S 3TOTO0
KCIIOJIb3YEM CBOMCTBA JTydei: Jyd, paclipoCTPaHAIOIINICS MapaieIbHO
TJIaBHOW ONTHYECKOH OCH, MPOXOINT depe3 (PoKyc coOMparomien JINH3BI
THIOCJIe TIPEJIOMJICHHUS Ha JIMH3E U JIy4, TPOXOSIIIUH Yepe3 ONTHYECKUH
LEHTP JINH3BI, HE ITPETOMIISIETCSL.

Taxk kak To4ka A pacrmoiiokeHa Ha paccTosHIH 2F, To ee m300pakeHue
TaKoKe OyJeT pacloyIoKEHO Ha TAKOM K€ PACCTOSHUU OT coOuparomei
JIMH3BI U HA PACCTOSHMU N OT IIIaBHOW oNTHYEeCKOH ocu. JmuHy
n3o00paxkeHns A'B' MOXHO OnpeZIeuTh U3 PUCYHKA, IPUMEHHB TEOPEMY

TMugaropa: L=AB = \/(OC' —~2F)*+(BC —h)>.

Jlnst u306paxeHns TOUKH B’ u3 GOpMyIIbl TOHKOH JIMH3EI (C y4ETOM TOTO,
YTO JIMH3a coOuparomas 1 n300pakeHHe AeHCTBUTENBHOE), IOy IHM

11 1 o FEF-D_202:20-10) oo
F 2F-1 OC F-I 20-10
, Cc oC
Tak kak ABCO nogo6en AB’C'O, To = ——, OTKy/Ja NI0JIy4YUM
h 2F-I
BC = Ot t0 = 30cm. MoacTaBUM B Teopemy

2F -1 2.20-10
Mudaropa: L = \/(60— 2-20)% +(30-15)* = 25¢cm.

Oreer: L =25cm.

KpI/ITepI/II/I OLICHUBAHWA BBITIOJTHCHUA 3aJaHUS bamner
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[lpuBeneHo ToONHOE pelIeHHE, BKIIOYAIONIEEe  CIEIYIOIINe
9JIEMEHTBHI:

) 3ammcaHpl mTONOXEHWS TEOPUHM W (UIUUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH, I[PUMEHEHHE KOTOPBIX HEOOXOIMMO  JJis
peuieHust 3agaddl BBIOPAaHHBIM CHOCOOOM (B JIaHHOM Cllydae:
npasuno nocmpoexue u3obpadiceHus 6 cobupaiowjel JIuH3e,
¢dopmyna momnkou aumsel, meopema Ilugacopa, ceoticmeo
HOOOOHBIX MPEY2IONbHUKOR);
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DU3NKA

Il) omucanel Bce BHOBH BBOJHMMEBEIC B pCIICHUH OYKBEHHBIC
0003HauCHNs GU3UIECKUX BENUIHH (3¢ UCKIIOUeHUeM 0D03HAYEHUTL
KOHCcmanm, yKkazanuwvlx 6 eapuanme KHUM, o0603Hauenui,
UCNONIb3YEeMbIX 8 YCN08UU 3A0adU, U CIMAHOAPMHBIX 0003HAYEHUI
BENUHUH, UCNOAL3YEMbIX NPU HANUCAHUU (DUFULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIE MATEMAaTHUECKUE TPEOOPa30OBaHUS U
pacuéThl, TPHUBOIAINMEC K MPABUIBHOMY YHCIOBOMY OTBETY
(momyckaetcs peEIIeHHE «IO0 YacTsAM» C MPOMEKYTOUHBIMU
BBIYMCIIEHUSAMH);

IV) mpencraBneH mNpaBUIBHBIA OTBET C YKa3aHHEM CIUHHII
HU3MEPEHUS] HICKOMOM BEJUYUHBI

HpaBI/IHLHO 3alMCaHbl BCC HCO6XOJII/IMLIC TMOJIOKEHUS TCOpUH,
(I)I/I3I/I‘I€CKI/IG 3aKOHBI, 3aKOHOMCPHOCTH, u IPOBCACHDBI
HGO6X0,I[I/IMLIC HpeO6paSOBaHI/I$I. Ho nmerorcs OJIMH UJIM HCCKOJIBKO
H3 CICAYIOIMIUX HEAOCTATKOB.

3ammcu, COOTBETCTBYIOIIIE MYHKTY ||, IpeacTaBieHs He B TOJTHOM
00BEME M OTCYTCTBYIOT.

n (MJIN)
B penreHnn nMErOTCS JTHUITHUE 3aIMCH, HE BXOISIIUE B PEIICHUE,
KOTOPBIE HE OT/AEICHBI OT PELICHUS U HE 3a4E€PKHYTHI.

n (UJIN)
B HeEoOXOOMMBIX MaTeMaTHYeCKHMX MpeoOpa3oBaHUSIX WA
BBEIYUCIICHUSX JOMYIIEHB OIUOKH, M (WIM) B MaTeMaTHYECKHUX
npeoOpa3oBaHuAX/ BBIYUCICHUAX TPOMYIIEHBI JOTUUECKH BaKHbBIE
TIIard.

n (MN)
OtcytcrByet nyHKT |V, wiin B HEM J0MyIIeHa OmnOKa

[IpencTaBneHs! 3aIIUCH, COOTBETCTBYIOIINE OIHOMY W3 CIIETYIOIINX
CITy4aes.
[IpencraBieHbI TONBKO MOJI0XKEHHUS U (YOPMYIIBI, BRIPAKAIOIIUE
(m3nveckre 3aKOHbI, IPUMEHEHNE KOTOPHIX HEO0X0ANMO U
JIOCTaTOYHO JIJISl pEIIeHHsI TAaHHOW 3a/aun, 0e3 Kakux-1u0o
npeoOpa3oBaHMi ¢ MX HCIOJIb30BAHUEM, HAPABJICHHBIX Ha
perieHne 3agayuu.

nim
B pemenun orcyretByer OJHA un3 wucxomssix  dopmy,
HeoOXoxuMmasl ISl pellieHus] AaHHOW 3ajayu (MM YTBEpIKICHHE,
JeXallee B OCHOBE PEIICHMS), HO IPUCYTCTBYIOT JIOTHYECKU
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BepHBIE  Mpeo0pa3oBaHMs €  HMMEIOIMMHUCS  (OpMyJIamy,
HanpaBJICHHBIE HA PELICHUE 3a1a4H.

N
B OJIHOM u3 mcxoHbIX (OpMyI, HEOOXOMMMBIX IS PElICHHS
JaHHOM 3amaud (MIM B yYTBEPXKICHMHU, JISKAIlEeM B OCHOBE
peLIeHusT), IOIMylleHa OINMOKa, HO IPHUCYTCTBYIOT JIOTHYECKH
BEepHBIE  Mpeo0pa3oBaHHs €  HMMEIOIMMUCT  (OpMyJIamHy,
HaIPAaBJICHHBIC HA PELICHUE 3a1a4u.

Bce cimywam  pemeHus,  KOTOpble  HE  COOTBETCTBYIOT
BBIIIEYKa3aHHBIM KPUTEPHUSIM BBICTABICHUS OLICHOK B 1, 2, 3 Gaymia

Maxcumanvhviii 6ain 3

B coorBerctBum c IlopsakoM NpoBeAeHHS TOCYJapCTBEHHOW MTOTOBOM
aTTeCTaIMy 10 00pa30BaTEIbHBIM IIPOTPaMMaM CpPEIHEro 00mero oopasoBaHus
(npukaz Munnpocsemenust Poccun u  PocoOpnamzopa ot 07.11.2018 Ne
190/1512, 3aperucrpuposan Muntoctom Poccun 10.12.2018 Ne 52952)

«82. Ilo pe3ynbTaraM nepBoil U BTOPOH NPOBEPOK HKCIEPTHI HE3AaBUCUMO JPYT
OT Apyra BBICTAaBISIFOT OaJIbl 32 KaXKAbIH OTBET Ha 3a/laHMsl DK3aMEHALMOHHOI
pabotsl EI'D ¢ pa3BepHYThIM OTBETOM.

B ciyuae cymiecTBEHHOTO pacxoskieHHs B OayulaX, BBICTABICHHBIX IBYMS
9KCIIEpTaMHy, Ha3HA4yaeTcsl TPeThs npoBepka. CyIIECTBEHHOE DPACXOXKICHHE B
Garnax ompeeneHo B KpUTEPHUIX OLEHUBAHMUS 110 COOTBETCTBYIOIEMY YIEOHOMY
MpeaMeTy.

OKcnepry, OCYIIECTBISIIONIEMY TPEThIO MPOBEPKY, HPEIOCTaBISETCS
nHpopManus o Oamgax, BHICTaBICHHBIX SKCIEPTaMH, paHee MPOBEPSBIINMHU
9K3aMEHALMOHHYIO paboTy».

Ecmm pacxoxnaenne cocrtasisier 2 win Oosee 06asia 3a BHIIOJHEHHUE JIIOO0TO
13 3a1aHui 2532, TO TpEeTUi 3KCHEePT NPOBEPSIET TONBKO T€ OTBETHI Ha 3aJaHMUs,
KOTOpBIE BBI3BAIIN CTOJIb CYIIECTBEHHOE PACXOXKJICHHE.

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
Pa3speluaeTcs cBOGOAHOE KOMMPOBaHWE B HEKOMMEPYECKUX 06pa3oBaTeNbHbIX LEMSAX

~

oN AUX NI9HhO9O0dNHEdL

N
H
o
a1
|
~

EE
n )
rascE


http://vk.com/ege100ballov
https://vk.com/topic-40390872_41258691

