EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA

EnunnbIi rocyaapcTBeHHBIH K3aMeH
no PH3HKE

HHCTPYKIHSA 110 BBINOJTHEHHIO PADOTHI

JI1q BRIIONMHEHNA 3K3aMEHAIIIOHHOII paboTHI M0 (DH3HMKe OTBOINTCA 3 Waca
55 mMuHyT (235 MuHyT). PaboTta cocTONT 113 IBYX dYacTell, BKIIOYAIONINIX B ceOd
32 3amaHng.

B zamammax 1-4, 8-10, 14, 15, 20, 25 1 26 oTBeTOM SBISAETCA 1IEI0€ UIICIO
IUTH KOHedHad AecATIUHasg JpoOb. OTBET 3amIINTE B IOJE OTBETa B TEKCTe
paboTel, a 3aTeM IIepeHecHTe II0 TPHBEISHHOMY HIDKE o00pasny B OlaHK
oteera Ne 1. EQIHHITE! II3MepeHnd (H3IdecKIX BeITIHH IHCaTh He HY:KHO.

Oreer: 75 CM. 3 7 3 5
OtBeToM K 3agaHmaMm 5-7, 11, 12, 16-18, 21, 23 u 24 sgBugercd
TOCNIe J0BaTeIbHOCTE 1H(p. OTBET 3aININIITE B IIOJIE OTBETa B TEKCTE PadOTHL

a 3aTeM IIepeHecHTe II0 IPHUBEIEHHOMY HIDKEe 06[23322 Oe3 ]'Ip06CJ'IOB.. 3aIlIATBIX
H IpYTHX JOIIOJTHHTEIBHEIX CIIMBOJIOB B OmaHK OTBeTOB Ne 1.

AlB
OTeer: yl 7 - l-l'

OTtBeToM K 3alaHiio 13 gBiusercda cioo. OTBET 3allIITe B IIOJIE OTBETA
B TeKCTe pabOTEL, a 3aTeM IIepeHeCHTe I10 MpHBe JEHHOMY HIDKe 00pa3Iy B OlIaHK
OTBeTOB Ne 1.

Otser: snpaso IBNPABO

OtBeToM K 3adaHisaM 19 u 22 geigrorcd ABa wiicia. OTBET 3aIIIIINTE B II0JIE
OTBeTa B TeKCTe paboThl, a 3aTeM IIepeHecHTe 10 IPHBEIEHHBIM HIDKSe 00pasiam,
He pa3Jiesad qicia mpodenoM, B OIaHK oTBeTOB No 1.

] Maccosoe
3apan azpa YHCI0
Z Aapa A
38 94 3894
Ot'ucl:jl4102[]]. I I'L|0f2

OtBeT K 3agaHIaM 2732 BKIIOYaeT B ce0s moapoOHOE OIIICaHIE BCero Xoia
BBIIONIHEHNS 3ajJaHnd. B Onanke oTBetoB Ne 2 yKaKHTe HOMEp 3aJaHHA
1 3aIIIIIHTE €T'0 IOTHOE PEllleHNE.

Ilpn BBIMICIEHNSX pa3pellaeTcsl IICIIONB30BAaTh HEMPOTPAMMIPYEMBII
KaJIbKYIATOP.

Bce Gmankn EI'D 3am0IHAIOTCS SPKIMI YEPHBIMH YepHIUIAMIL. JlomycKaeTcs
HCTIONB30BaHNE TEIIEBOII ITH KaMIULIIPHOI PYIKIL.
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Ilpu BBIIONHEHIN 3aTaHIil MOKHO IIOJI30BAaThCAd USPHOBHKOM. 3ANHCH
B YePHOBHKE, A TAKIKE B TEKCTe KOHTPOJIbHBIX H3MEPHTEIBHBIX MATEPHAIOB
He YYHTBHIBAKTCA NPH ONeHHBAHHH PadoThHI.
Bambl, monydeHHBle BaMm 3a BBIIOJHEHHBIE 3aJaHIA, CYMMIpPYIOTCS.
ITocTapailTech BEITIOTHITE KaK MOXKHO OOJBIIE 3aJaHINI I HaOpaTh HanOoJIbIIee
KOJIITYeCTBO HamoB.

ITocne 3aBCPIICHIIA pa60TI)I IMpOBEPRETE, YTO OTBET Ha KakIOoc 3alaHIIC

B OaHKax oTBeTOB Nel 11 Ne2 3amiicaH 1moJ IpaBHIBHBEIM HOMEPOM.

Kenaem ycnexa!

Hioke mpuBe/ieHBl CIpaBOYHEBIE JaHHBIE, KOTOPBIE MOTYT IIOHAJI0OMTHCA
Bam npn BEITOTHEHHH paboTEL.

ﬂEC HATHYHBI¢ NIPHCTABKH

Hammveno | O6o3Hauenn | Muoxurens | HamMeno | O6ozHaueHne | MHOXKHITETD
BaHIE e BaHIE
THTA T 10° CAHTH c 102
MerTa M 108 MIDTIH M 103
KIIO K 10° MIIKpPO MK 106
TeKTO T 10? HaHO H 10°
JeTTH I 101 IIHKO I 10712
Koncmanmet
TIHCIIO T n=3.14
YCKOpeHIle cBOoOOJHOTO MMaeHIII Ha 3eMe g=10w/c?

TpaBHTAITHOHHAA IIOCTOAHHAA
YHHBEpCalIbHAA ra3oBaid IIOCTOAHHAA
mocTosHHAs bonslMaHa
IIOCTOAHHAA ABOI‘EI)]pO

CKOPOCTB CBETa B BAKyyMe

K03 rmIrIeHT OO PIINIOHATEHOCTH B 3aKOHE

Kynona

MOIOYIIE 3apAda 3JICKTpOHA

(3meMeHTapHBII 3JIeKTPIHYSCKIIT 3apsT)
nocTogHHas I1naHka

G=6,7-101 H-m¥xr?
R =28,31 Ix/(Mois - K)
k=1,38-10"2 Jiw/K
Na=6-10% monp!

c=3-105m/c
1
k= = 9-10° Hm?/Kn?
41e,

e=16-10"Y Kz

=
|

=6,6-1073* Ix-c

©TpeHnpoBOYHbIE BapraHThl Ha caiTe 100balnik.ru

~

oN NUX NI9HhOdO0dNHad 1

MURURMNNVIRNMIINN - soeore




EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA TpeHupoBouHbli BapwaHT Ne14 ot 08.03.2021 2717

CoomHuouientie Mexcoy PaziuuHbIMU eOUHULAMU Yacts 1
TeMIICpaTypa 0K=-273°C Omeemamu Kk  3q0auuam 1-24 aenswomca  c1o6o, uuci1o0 Wil
aTOMHasd €/[IHIIE MacChl laeM =1,66107 xr nociedosamensHoCHs YUPP uAU Yuced. 3AnUUININE OMEEM 6 NOJIE OMEENa 6
1 aToMHast e[IMHMIIA MacChl SKBHUBaJICHTa 931,5 MaB mexcme paéomsi, a 3amem nepenecune ¢ BAIAHK OTBETOB M 1 cnpasa om
1 3NeKTPOHBOTIBT 13B=1,6-10""° Ix HOMEPA COON e CIN 6YIOUe20 3A0AHUA, HAYUHAA ¢ nepeoil Kaemouku. Kaycowil
1 acTpoHOMIYECKas e/INHIIA 1 a.e. =150 000 000 kM CUMEO/I HUWIUINE 6 OMOETbHOU KIEMOUKE 6 COOMEEMCIEUN C NPUBEOEHHBIMU
1 cBeTOBOII TO 1 cB.Ton=9,46- 10 M 6 onanke odpasyamu. Eounuyst usmepenua gusnieckux eequduH nucams He
1 mapcek 1 K = 3,26 cB. Toja HYXHCHO.
Macca 4yacTHIl
3JIEKTPOHA 9,1-103' ke~ 55-10"*a.e.m. 3aBHCHMOCTh IIPOEKIHH CKOPOCTH OT BPEMEHH JBILDKEHHS Tella HMEET BHJ
IIpOTOHA 1,673 -10727 k2 ~ 1,007 a.e. m. Vx= -10 + 3t. HaiiTe KoopIHHATY Tella depe3 15 ¢ 0T Havama JBIGKEHIIS, eCIIIT
HellTpoHa 1,675-10727 k2 ~ 1,008 a.e. M. x0= 0.
AcTpoHOMHYECKHE BeTHUYAHbBI
CpeHMil pamiyc 3eMIn Re=6370 kM Otser: L
panmyc CoHira Re=696-10%M
TeMmeparypa nosepxHocts Conama T = 6000 K Omnpepgennre CIIy, IIOJ OeiICTBIEM KOTOPOI TpYIHA XECTKocThio 200 HM
IIMEEeT 3alac MOTEeHITHAIBHOIT HeprI 4 JIK.
Inomnocmes IIOJICONIHeYHOro Macia 900 kr/m?3
BoJIBI 1000 Kr/M3 amromuHIS 2700 kr/m? Oy, H
IpeBecHHHI (cocHa) 400 Kr/m? senesa 7800 kr/m? : ;
Kepocusa 800 kr/m? pryti 13600 xr/m?

3 PaccrostHize MexTy IIeHTpaMH JIBYX IIapOB paBHO | M, Macca KaxJoro mapa | T.

Yoenonaz menioémrocms C KaKoil CHJION 3TH IMaphl IPHTATHBAIOTCS APYT K APYTY?

BoaeI 4,2-10% JLx/(xT - K) amromirag 900 JTx/ (kT - K)
mpaa 2,1-10% Jx/(kr - K) mem 380 hx/(xT - K)
aenesa 460 ix/(xr - K) gyryna 800 JTx/(xr - K) OTBeT: <1011 H.
ceiana 130 Jhx/(xT - K)
VoeasHan menioma IITapiK Maccoil 5 KT BBIIETaeT BEPTHKAIBHO 113 IIYIIKH co cKopocThio 10 M/c. Ha
Tapoo6pa3zoBarms BOms 2,3 - 106 Jii/kT KaKyI0 MaKCHMAaJbHYIO BRICOTY IIOJHIMETCS IIaPHK, €CIIH B TIOJIETE OH IIOTEPSET
IUTABICHNS cBHHIA 2.5 - 10* [IK/KT 10% oT Ha4aIbHOI KIHETHIEeCKOIl 3HepTTIH.
IUTaBIeHHs Ibaa 3.3 - 10° Jhx/Kr
= Ortser: M.
| Hopmansnuie yenosua: nasnerne — 10° Ila, temneparypa — 0 °C
Monapnaa macca
asora 28- 107 xr/monb reqms 4-107 xr/moib
aprona 40- 107 xr/MoIB KIICTIOpOIa 32-10° kr/MoMB
BOJOpOaa 2-107 xr/MoTB JIHTHS 6-102 xr/™MoIB
BO3yXa 29- 107 kr/MoTB HeoHa 20-10 xr/MomB
BOJIBI 18-107 xr/MomB yriekncnoro rasa  44-107 xr/moms
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Illap, moOABElNICHHBII Ha HNTH, JABIDKETCA IO KPYTOBOI TpaeKTOpHN B
TOPU30HTAIBHOI IIIOCKOCTH C TIOCTOSHHOI 110 MOJYI CKOpPOCTBIO. BEIOepirTe
[ABAa BEPHBIX YTBEPIKICHIIS.

1) ycKopeHIe MapiKa paBHO HYIIHO

2) ycKopeHIIe apiKa HalpaBlIeHO BepTHKAIBHO BHII3

3) yckopeHIle IaplKa HaMpaBIeHO K IEHTPY OKPYKHOCTIH

4) paBHOJeIICTBYIOIIAS BCEX CIUT paBHA Ma

5) paBHOJEICTBYIOIIAA BCEX CILT paBHa 0

OTBeT:

Kamenp Opocmm ¢ 0alkoHa BepTHKAaTbHO BBepX. UTO TNPONCXOTUT C €ro
YCKOpPEHIEM H TIONHOIl MeXaHIdecKOIl Heprieil B Ipollecce IBIDKSHNS KaMHS
BBepx? COnmpoTHBIIEHIE BO3yXa HE YIUTHIBAT.

JI714 Kask 101l BEIITIHHEI OTIPEAETHTE COOTBETCTBYIONIIT XapaKTep N3MEHEHHS:
1) yBemmanBaeTcs
2) YMeHEIIaeTcs
3) He M3MeHAeTCd

3ammmiTe B TaOIIIIy BEIOpaHHbIC (DB 119 KayKI0I (GH3ITISCKOI BEIITIHEL.
ITu¢h pe! B 0TBETE MOTYT IIOBTOPSTHCA.

YCKope}me KaMHA ITonHas MeXaHI9IecKas JHEPTHA KaMHA

-
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Ha Temo Maccoll m, OBIDKYIIEecd C YCKOPEHIEM BHII3 BIOIb [/
%
CTEHKI, IeIICTBYeT ropm3oHTambHag ciwmia F. Koaddmuent ;
TPEHNSA Tela 0 CTEHKY paBeH L. —:/"—>
VCTaHOBHTE COOTBETCTBHE MEXKIY (PIBIYUECKIIMI BEIITIHHAMII I l ;
(hopMyTIaMI, IO KOTOPBIM X MOKHO PacCuNTaTh. ;
K  Kakmgoll  IO3MIINHN  TIEpBOTO  CTOJOma  mombepire L

COOTBETCTBYIONIYI0 MO3MINII0 M3 BTOPOTO CTOJOIA M 3alMIINTE B TaOIIIry
BBIOpaHHBIEC IH(PHI 10T COOTBETCTBYIOIINMII OYKBaMIL.

QI3MYECKIE BETITYITHEL ©OPMVIIBI
A) cuna TpeHns 1) umg
B) ycxopeHne Tena 2) uF
3g— &
g m
F
4)—
m
A | B
Ortser:

Yrobsr Harpers 96 T MomOmeHa Ha 1 K, Hy)KHO mepegaTh eMy KOJIYECTBO
TeIU10THl, paBHOE 24 JIK. Uemy paBHa yAenbHas TEIDIOEMKOCTE 3TOTO BEIECTBA?

OTBeT:

ok / (kT - K).

IIpun m300apHOM HarpeBaHHI OJHOATOMHOIO Ta3a B KONIMYECTBE 2 MONb €0
TemIrepaTypa m3MeHnIach Ha 50 K. Kakoe KOMIYecTBO TEIIOTHI IOMYYILT T'a3 B
TIpoIecce TermaoooMeHa?

OTtBeT: JIK.

IneambHBII Ta3 MOIYYILT KOMMIecTBO TemwioTel 900 k. Ilpm >ToM BHEINIHIE
CIUTBI coBepuInum pabory paBHyi0 500 J[x. HacKoIpKO M3MEHILIACh €T0
BHYTPEHHAS 3Heprusa?

OTtBeT: JIxK.
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JlaBneHne HIealbHOTO Ta3a IIPH IIOCTOSHHON KOHIEHTPAIMH €ro MOJIEKYI
YMeHbIIUIOCh B 2 pa3a. Macca rasa B Ipollecce IOCTOSIHHA. BriOepure 13
TIPE/UIOKEHHOTO IEePEYHs JIBa BEPHBIX YTBEP)KAECHHS, KOTOPbIE COOTBETCTBYIOT
OIINCAHHOI CHTYAITHII.

1) Temmeparypa rasa ypeImdiiack B 2 pasa.

2) O6BeM rasa ocTaeTcs HEHM3MEHHEIM.

3) Temmeparypa rasa yMeHBIIIIACh B 2 pa3a.

4) O6BeM raza yBeIIIdIUICS B 2 paza.

5) KonmdecTBo MOJIEKY Ta3a yBeIMIIIOCh B 2 pasa.

OTBeT:

Ha prcyHKaX IpHBeIeHs! rpa(iuki A i1 B IBYX IIpOLIECCOB, MPONCXOIAIINX ¢ 1
MoJIb rerms. I'padki mocTpoeHs! B KoopanmHaTtax U-V n p-V, re p — JaBjeHIe,
V — 00péM 1 U — BHYTPEHHSS SHEPrHA ra3a. ¥ CTAHOBHITE COOTBETCTBIIE MEXKTY
rpaduKaMH T YTBEPKISHUSAMI, XapaKTepH3YIONINIMH H300paXEHHBIE Ha
rpajukax mpomecchl. K KaKmIoil IO3MNIN IIEpBOTO CTOJOIA mogdepHTe
COOTBETCTBYIONIYI0 TIO3MINMI0 BTOPOTO CTONONA. 3ammmre B TabmIIry
BBRIOpaHHBIE I PHI 10T COOTBETCTBYIOIINMI OYKBaMIIL.

T'PA®IIKHI YTBEPXJEHIIA
A) 1) BHeIIHNE CHIIBI COBEPINAIOT paboTy, IIpH
3TOM ero BHYTpEHHSAA HEeprud
YBEIIIBaeTCS.

2) T'a3 coBeplIaeT OTPHIATEIBHYIO paboTy, HO
BHYTPEHHSS SHEPTIS HE H3MEHAETCH

3) a3 momy9aeT MONOKHTEIBHOE KOIITIECTBO
TEILIOTHI H COBEPIIAET PaboTy.

4) Tas moiydaeT IIOJOKHTENFHOE KOIHIECTBO

b) TEIUIOTHL, IPH 3TOM €0 BHYTPEHHSS SHEpII

P4 VBEIIMHBAETCL.

pV=const

<y
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OTBeT:

Kakoe HampaBieHIE HMEeT BEKTOp HAIpPDKEHHOCTH 3JIEKTPHYECKOTO II0JM,
CO3JaHHOTO JBYMS OJHHAKOBBIMH pa3HONMEHHBIMH 3apsiaMH B Touke O?
(énpaco, é1eso, om HabdwOaAmesA, K Hadnwoamento, 6Hu3, 66epx)? OTBeT
3AIIIITHTE CJIOBOM(-aMII).

0—|—q
0]
°—q

OTBeT:

Kaxkoe HalpsKeHIIe, KOTOpoe IOKaKeT H/IealIbHBII BOIBTMETP, IO COe JHHCHHEIIT
K pesucropy Ro, ecimn m3secTHO, 4To MekAy Toukamul A4 # B HanpspkeHue
cocraBisieT § B?

R,=40m BR,=160m
#—{ - poe
A B

OTBeT: B.

EMKocTh Kakmoro kKoHaeHcaTopa paHa 100 Mx®. UeMmy paBHa EMKOCTB GaTapen

KOHJIEHCAaTOpOB?
Ak
i
I
Ortser: MKD.
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EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA

IToBepXHOCTh MeTallla OCBEIIAIOT CBETOM, JUIITHA BOJHBI KOTOPOTO MEHBIIE
ITIHBl BOIHBI A, COOTBETCTBYIONIEI KpacHOIl rpammme ¢orosdderra mmsa
JIAaHHOTO BelllecTBA. ITHTEHCHBHOCTH CBETAa YBEMIIILUIIL. BrIOepnTe /Be BepHBIX
YTBepK/ICHIIA, KOTOPbIe COOTBETCTBYIOT JJAHHOIT CHUTYAITIIL.

1) doToapdexT He OVAST MPONCXOINTE IIPH JIF000IT HHTEHCHBHOCTII CBETA

2) KOMHIeCTBO (POTO3TEKTPOHOB YBEIITINTCS

3) MakcHMalbHag KITHETHIecKas 3Heprid (oTOAIeKTPOHOB YBEIITIITCS

4) KonmgecTBO (POTO3MEKTPOHOB M MaKCIMaldbHasd KIHETIdecKas SHepTIs
YBEIITIBAIOTCS

5) doToad et OyaeT IPONCXOIUTH IIPH 000 IHTEHCIBHOCTH CBETA

OTBeT:

Kak m3MeHaTCS IMoKazaHHA Ha aMIIEpMETPE II BOJIBTMETPE,
€CIII KJII0Y Ha CXEME BaM]{HYT]:?

J1a Kakmoil BENMYHHBI ONPEJENIHTE COOTBETCTBYFOIIIT
XapaKTep H3MEHEHIIA:

1) yBemmauTcs
2) YMEHBIITHTCS
3) He U3MCHNTCA

3ammmTe B TaOIIIy BEIOpaHHBIE II(PEI I KakIoI (HH3MIeCKOI BEIITIHEL.
ITu¢pe! B 0OTBETE MOTYT IIOBTOPSTECA.

Awmnepmerp BomsT™MeTp

VCeTaHOBHTE COOTBETCTRIIE MeEKAY (DI3MUecKnMII BeTMYNHAMH U eIITHIIIAMIT
m3MepeHns. K Kas10il ITO3HINI IepBOTo cTOI0Ia IOJ0ePHUTe COOTBETCTBYIONYIO
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TO3MINMI0 BTOPOTO M 3allIIITE B TaOmmry BHIOpaHHBIE IHGPH TIOA
COOTBETCTBYIOIIIMI OYKBaMIH.

OI3NYECKHE BEJITYITHBI EJITHITIBI I3MEPEHIA
A) MarHHITHBIIT IIOTOK 1) Tecna
b) mHAYKTHBHOCTE 2) I'enpu
3) Bebep
4) BonsT
OTtBeT: il B

CKOIBKO IIPOTOHOB 1 CKOJIBKO HETPOHOB COJIEPIKUTCA B SIpe 39333 u?

Yiicio mpoTOHOB Uicito HelTPOHOB

Ieprop monypacma/jia pa/l0aKTHBHOTO H30TOIA KaJdbINs cOCTaBIseT 164 cyToK.
Ecim msHavansHO ObLIO 4 - 10%* aToMOB, TO dYepe3 Kakoe BpeMs HX OyeT

1 - M

OTtBeT: CYT.
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B ombITax o0 BHeEMHeMY (GoTo3((eKTy H3ydaiach
3aBIICIIMOCTD 3aIlIIPAOIIETO HANPSKEHNS OT YacTOTHI :

TaJaloNIero  cBeTa. J[Ig TIepBOTO  MaTepHana

3aBIICHMOCTh Ha Trpaduke mox Imidpoil «l». Ecmm 1 2
3aMEHNTh TIepBOHAYATBHBII MaTepHan (OTOKaTo/1a Ha

IPYTOIl, TO 3aBHCIMOCTE OyJeT OpYToil — Ha rpadike

oA midpoit «2». Kak m3meHmacek pabota BeIXoga I v
MaKcHMaJbHas JIIHA BONHBL Korma ¢oTo3dgeKT He

HabmomaeTcA.

JIns KayKmoil BEIIIHEI OTIpe/IeNITe COOTBETCTBYIONTII XapaKTep M3MeHEHIS:
1) yBemmauTcs
2) YMEHBIIINTCA
3) He M3MEHNTCA

3ammmTe B TaOIIIy BEIOpaHHBIE III(PEI I KakIoI (HH3MIeCKOIl BEIITIHEL.
ITudpe! B OTBETE MOTYT IIOBTOPSTECA.

PaboTa BEIX0Oda «Kpacnas rpasmia» potoapdexra 4,

OTBeT:

OmpefieniTe TOKa3aHHSA [ITHAMOMETPAa (CM. PICYHOK), €CIH IIOTPENIHOCTh
TIPSIMOTO M3MEPEHHS CHIIBI paBHA IIOJIOBHHE IIEHBI JeleHNs AiHaMoMetpa. [1kana
JIITHAMOMETpa TIporpajayHposaHa B H.

L1111

]I

OTtBeT: ( + YH.
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B onanx omeemoe Ne 1 nepenecume moabKe uucla, He Pazoenaa ux
npooderom uau Opy2umM 3HAKOM.

VYeHHNK pennul MocYHTaTh CKOPOCTh HCTIApEHHS MOJIEKYN BOJBI I3 CTaKaHa B
cBoeil KoMHaTe. Pe3yIbTaThl H3MepeHHIT KaKITX BEITYHH J1aJyT eMy BO3MOKHOCTh
paccunTath ee? BriOepiTe /IBa BEPHBIX YTBEPHK/ISHHSL.

1)
2)
3)
4
5)

OTBeT:

Macchl BOJBI I BpeMs €€ HCIIapeHIIs.

Macchl BOJIbI, BpeMs €€ HCIIapeHNs! 1 BIAKHOCTH BO3TyXa.

OOBeMa BOJBI H BpeMeHI eé ICTIapeHIIs.

Macch! BOJIBI, BpeMeHH &€ HcTapeHnst I 00bEMa KOMHATBL.

Macchl BOJABI, BpeMEHH €€ MHCIIapeHNs, BIaKHOCTH BO3JyXa H o0ObeMa
KOMHATHI.

Kaxite yTBepikIeHII 0 3Be3/axX SBISIOTCA BepHBIMU? B oTBeTe yKaxKiTe HOMepa
BCEX YTBEPIKICHIIIL

1)

2)

3)
4

5)

KpacHbIe 3BE3/IBI — caMble TOPSIIIE.

3BE3BI TIPOJIOIKAIOT (JOPMIIPOBATHCSA B Hamlell ['anakTHKe I B HacTOsIIlee
BpeMsL.

B nexabpe ConHile yansercs Ha MaKCIIMAJIbHOE PACCTOSHIIE OT 3eMIII.

IIpn onHMHAKOBOI CBETHMOCTH Topsdas 3Be3Ja HMeeT MEHBIIHNII pasMep,
HE el XOJIO/HaS.

Jnama3oH 3HAYEHHIII Macc CYIIECTBYIOIINX 3BE3]] HAMHOTO IIIpe, YeM
JIana3oH CBETHMOCTEIL.

OTBeT:

He 3a06y0bme nepenecmu 6ce omeemul 6 01aGHK omeemos Ne 1 6 coomeemcmeuu
¢ HHCHMPYKHUel Ho 6binofHeHuw padomesl. IIpoeepvme, umoowsl Kaycowulil
omeéem 0vl1 3aNUCAH 6 CPOKE C HOMEPOM COOMEEM CIIGYIOUE20 3A0AHUA.
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Yacts 2

Omeemom K 3a0anuam 25-26 asenaemea uucio. 3anuuiume 3mo 4ucio 6
nojle omeéema 6 mexcme padomsi, a 3amem nepeHecume 6 BIAHK
OTBETOB Me 1 cnpasa om HOMEPA COOMEENM CIMEY 10120 300AHUA, HAUUHAA
¢ nepéoil Knemouxu. Kaxcostil cumeon nuninme 6 0moebHOU KIemouKe 6
COOmMGEEMCmMeEU ¢ NPUGEOEHHbIMU 6 0JaaHKe oopazyamu. Eounuys
H3MepPeHUuA Qu3NUeCKUX 6ETUNUH NUCAMb HE HYHCHO.

O6BeM Kicopoja Maccoii 160 T, Temmeparypa Kotoporo 279C, npu m3obaproM
HaTpeBaHIN YBEIITHICS BABoe. HallliTe KOIIYeCcTBO TEIUIOTHI, KOTOPOE TIOILIO
Ha HarpeBaHHe KICIOpOJda. VYJAembHasd TEIUIOEMKOCTh KIHCIOpoda IIpH
noctosHHOM faBieHnn 0,913 k/Ix / (kr - K). OTBeT OKpYTIINTE 0 AeCATHIX.

OtBeT:

KK

Mexny 3apamamu +6.4 - 10% K u - 6.4 - 10% K paccrossme pasHo 12 oM.
Haiimire HanpspKeHHOCTH IO B TOYUKE, YIAIeHHON Ha 8 cM oT 00omx 3apsyioB?
OTBeT OKpPYTTIUTE 0 JeCATHIX.

OTBeT: - 10" B/m.

Kpyriyro paMKy ¢ IIOCTOSHHOII CKOPOCTBIO BBOJAT B NIPSIMOYTOJBHYIO 30HY
MAarHHTHOT'0 HEOJHOPO/THOT O TOJISL, HalIPABJIEHHOr' 0 Ha Hac, KOTOPOE BO3PAcTaeT
H TIMeeT MaKCHMyM B IeHTpe. OINIMITE HampaBIeHHE CIUIBI TOKa,
BO3HHKAIOIIETO B paMKe, I CIUIBL, JIelICTBYIOIIIE Ha Hee B IPOIIecCe BXOAaA B 3TY
30HY U BBIXO/Ia 13 Hee.

XX X XXXXXXX X X X
X XX XXXXXX X X X
XX XAKXAXXXKXX X X X
XX XXXXXXX X X X

<t

KRR
X X X X
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OTBeT TOACHIITE, YKaszaB, Kakle (bn?.lmecmxe SBICHIS H 3aK0HBI B
HCIIOIB30BaIHN T 00BACHEHIA.

ITonHoe npasunsHoe pewieHie Kayxcoou uz zaoau 28—32 donxcHo codeprycams
3AKOHBL U POPMYAbl, HDUMEHEHUE KOMOPBIX HEOOXO0UMO 1 O0OCIMAMOUHO ONA
Peuienua 3a0auu, a MmaKxce MamemMamuuecKue npeodpazo6anus, pacuémst ¢
YUCTIEHHBIM OMGEEMOM U NPHU  HeoOX00UMOCHU PUCYHOK, ROACHAOW{UI
peuierue.

[
H

©TpeHPOBOYHbIE BAPWAHTH

Ha xakoil BBICOTE OT IIOBEPXHOCTH IUIAHETHl OOpamIaeTcss WCKYCCTBEHHBII
CI[yTHHK TI0 KPYTOBOII OpOHTE cO CKOPOCTHIO 5,7 KM/c. PamIyc ImaHeTsl paBeH
5700 kM. YcKopeHHe cBOOOIHOTO MaAeHHIs Ha TOBEPXHOCTH IIAHETHI 6 M/c2.

MeTamndecKkas 3aMKHyTad IeII0YKa JUIHHON L=60 caHTHMETpOB, HacaskeHa Ha
JepeBAHHBII THUCK. JIICK pacKpy4HBAIOT ¢ IIOMOIIBIO 3MMeKTpoaBiraTelsa. Koraa
9acTOTa BpalleHHs JicKa JocTHraeT n = 10 ¢! memodka cocKakmBaeT ¢ JUCKA.
Oma BegeT cebd Kak XKeCTKIIT 00pyd: MOKET, HalpIMep, KaTHTHCS 110 CTONY, TIOKa
BparieHns He 3ameqmiTcs. KakoBa ciuna T HaTsHKeHHS IEMOYKH B TOT MOMEHT,
KOrJla OHa cocKakmBaeT ¢ micka? Macca nmemouxknn M = 40 .

IMukmrgeckimil mporecc, MPOBOJUMEIT HAJ OJHOAaTOMHBIM HIEANBHBIM Ta30M,
IpeJcTaBIeH Ha pHcyHke. Ha ydactke 1—2 Tr1a3 coBepmraer paboty
Ap=1000 J[x. Yuactok 3—1 — ammabara. KomrgecTBo TEILIOTHI, OTJaHHOE
Ta30M 3a IIKI XOJOIUIBHIKY, PaBHO |Qxoxl = 3370 JIx. KomrdecTBo BelecTBa
raza B XoJle TIpollecca He MeHsdeTca. Haiigure pabory |Asi| BHEmHHX cmn
B annabaTHOM IpoIecce.

pl
2

______ 1
= //l
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Kakoil MaKCHMAaNbHBII 3apsjl MOKeT IpHoOpecTH mmap pamrycoM 10 cMm B
pe3yIbTaTe OOMYUSHNS ero CBETOM C IJIMHON BOJHEI A =110 HM, ecim pabota
BBIX0/Ia 37IEKTPOHOB ¢ IIOBEPXHOCTIH ITapa pasHa 9 - 10717 JIx?

J1a pasroHa KOCMHYECKHX alllapaToB H KOPPEKIMH HX OpOHT IIpeIokKeHO
HCTIONB30BATh CONHEYHBII MApyC — CKPEIIESHHBIN C alllapaToM IETKI 3KpaH
OOIBIIOIN IUIOMIAII 3 TOHKOI ILIEHKH, KOTOpas 3epKaJbHO OTpaykaeT CONMHEUHBII
ceeT. Kakoll momikHa OBITH ILTOMmAOs Iapyca, 4ToOBI ammapar Maccoil 500 kT
(BKIIOYAsg Maccy mapyca) HMel yekoperne 1073 m/c2?

MommsocTse W CONHEYHOTO H3NIyYeHHS, Najaomero Ha | M? IOBEpXHOCTH,
TIepIeH UK YISIPHYIO COMHEYHOMY CBETY, cocTaBisieT 1370 Bt/m2.

©TpeHnpoBOYHbIE BapraHThl Ha caiTe 100balnik.ru
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CHcTeMAa OlleHHBAHHS IK3aMeHAIIHOHHOH padoThl mo pH3HKe

3aganng 1-24

3amanng 1-4, 8-10, 13-15, 19, 20, 22 n1 23 gactu 1 1 3amanndg 25 n 26 gacTi
2 oneHnBaroTcd 1 Gaminom. DTH 3aJaHNsI CINTAOTCS BEIIOIHEHHBIMI BEPHO, €CIII
TPaBILIFHO YKa3aHEI TpeOyeMoe dIIciIo, ABa JHCIIa IUIH CI0BO.

Sagamnsa 5-7, 11, 12, 16-18 u 21 gactu | omeHnBaroTcd 2 OamiaMil, ecli
BEpHO yKa3aHBI 00a 3IeMeHTa OTBeTa; 1 0alLToM, eCI JOIYIICHa OIMMOKa B
VKa3aHHI OJHOTO M3 3JIeMCHTOB oTBeTa, n 0 0ajUIoB, €ClIN JOIYIIEHO IBE
onmoOku. Ecian ykasaHo ©Oolee JBYX 3JIEMEHTOB (B TOM HIICIE, BO3MOKHO, H
TIpaBIUIbHEIE), TO cTaBUTCA 0 6awtoB. 3agaHie 24 oleHNBaeTcsa 2 GalIaMI, eclt
YKa3aHbI BCE BepHBIC 3JIEMEHTHI 0TBeTa; 1 OalIoM, ecln JOIyIIeHa OIHa OIIIbKa
(B TOM wHCIe yKa3zaHa OJHA JINIIHAL IMppa HapAgy CO BCEMH BEPHBIMI
3IIEMEHTaMIH IUTH He 3alllIcaH OJIH 3JIEMEHT oTBeTa); 0 0allIoB, eci JOMYyIIEHO
nBe om0k B zamanmax 5, 11, 16 u 24 mopsmox 3ammich midp B 0TBETe MOMKET
OBITh pa3JITIHBIM.

Ne Ne
3adaHAS O 3aJaHAS CIac

1 187.5 14 32

2 40 15 125

3 6,7 16 25<umr>52
4 45 17 12

5 34<pmr>43 18 32

6 33 19 92146

7 23 20 328

8 250 21 12

9 2077.5 22 2,20,1
10 1400 23 13<mmr>31
11 23<mwmr>32 24 24

12 43 25 442

13 BHI3 26 1,35
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KpHTepHH oNeHHBAHHS BBINOTHEHHS 3 AHHI
¢ pa3BEPHYTHIM OTBETOM

Pemenna 3amammi 27-32 gacti 2 (¢ pa3BEPHYTBIM OTBETOM) OIICHHBAIOTCSH
IKCIIEPTHOII Kommccmell. Ha oCHOBe KpHTEpHEB, TIPEACTABICHHBIX B
TIPHBEIEHHBIX HIDKE TAaOMIIIax, 3a BRITOIHEHIIC KaKI0TO 3aJaHI B 3aBHCHIMOCTI
OT TIOJIHOTBI 1 MPABIJIBHOCTH JJAHHOTO YK3aMEHYyeMbIM OTBETA BhICTABIIAETCS OT 0
1o 2 6awios 3a 3agaHie 27 1 ot 0 go 3 Oamnos 3a 3agaHmg 28 n 29-32.

Kpyraoyroo paMKy ¢ TIOCTOSHHOII CKOPOCTBIO BBOJAT B NPSMOYTOJBHYIO 30HY

MarHiHTHOTO HEOJHOPOJHOTO II0JIA, HAIIPABJICHHOTO Ha Hac, KOTOpOE BO3pacTacT
H HMEST MakKCHIMYyM B IIEHTPE. Ommrure HaIlpaBJICHIIE CHIIBI TOKa,
BOZHHEKAIOIIETO B paMKE, I CHIIBI, )]eﬁCTBYIOH.UIe Ha Hee B IIpoIlecce BXO/a B 3Ty
30HY H BBRIXO/a II3 HEES.

XX XX XXXXXX X X X X
7T N XXX KKK R X
N e K XX IOODHN KX K K X

X X XX XXXXXX X X X X

L

OTBeT TOACHIITE, YKaszaB, Kakle (bn:ﬂmecmxe SBIICHIS H 3aK0HBI BHI
HCIIOIB30BaIHN OJIA 00BACHEHIIA.

Bo3moikHOe pellieHHe

1. Korga paMKy BBOJST B 30HY ¢ MarHHTHBIM IIOJIEM, TO IIOTOK Yepe3 paMKy
BO3pACTaeT, 113-3a 4ero 1o 3akoHy Mdapajes, BO3HIIKAET HHIYKIIIOHHEIT TOK.
On Oyger Te4b IPOTHE YacOBOH CTPEIKH - 10 IpaBmly JIeHIfa TOK,
BO3HHKAIOIIILNI B paMKe, JOJUKEH YMEHBIINTh CBOMM ITOJIEM BHEIIHee IIOJE B
30HE.

PasnoxiM  cioly  AMIepa Ha TOPH3OHTAlAbHBIE 1 BepTHKAIbHBIE
COCTaBJIAONINE. BepTiKambHasd COCTABIAIONIAS CIUIEI AMIiepa OyaeT paBHa
HYTIO, II3-3a paBeHCTBAa CIUI, JEHCTBYIONUIX Ha BEPXHIO I HIDKHIOIO
MOTYOKPY/KHOCTE. [ OpI30HTAIBHEIE HE paBHBI HYJIIO, I CIUIA, JeliCTBYIOIIas
Ha JIeBYIO YacTh IOIYOKDPY:KHOCTH, OyaeT OOJbIIe CHJIBI JeiiCTBYIOIIE Ha

npaByto JacTk. Cita AMmepa OyJeT HalpaBlieHa IIPOTHB JIBIDKEHIIS.
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2. Tak OyJeTr MpoAOIKATHCS, TTOKA LIEHTP OKPYKHOCTH PAaMKH He IpOIIeT
IIEHTP 30HEI. B 3TOT MOMEHT TOK OyaeT paBeH Hy:ro. I cimma AMmepa Toxe.

3. Ilpu JganpHelleM JABIDKEHIH PaMKH BIEBO, TOK OYJIEeT Tedb IO J4acoBOI
CTpeNKe, co3faBas IIOJle, HAlpaBlIeHHOE BHI3. UTO H COOTBETCTBYET 3aKOHY
®apajies 1 npaBITy JIeHIla — IOTOK OyJeT yMEHBIIIaThCA, a 3HAYNT, TOK OyaeT
HaIpaBlIeH TaK, 9TOOBI COXpaHHTh TIOTOK.
CHoBa pa3loKHM cIUy AMIepa Ha TOPH3OHTAlIbHBIE H BepTHKAIbHEIS
cocTaBIfole. BepTikanpHas Takike paBHBI HYNIO. A TOpH3OHTANBHBIE B
3TOM ciydae HaoOopoT OyAyT HampaBleHbl. Ho ciria, JeficTByromas Ha
MPaBYI0 YacTh IIOYOKPYKHOCTH, OydeT OoJBIlle CIUIBI JCHCTBYIOMICH Ha
neByto JacTh. Cina Ammepa Oy/ieT HalpaBlIeHa IPOTHB JIBIKEHIS.

Kpurepun olieHHBaHNS BBIIOJIHEHHS 3a7aHIT Banner

IIpuBeeHO TIOMHOE TIPAaBIUNIBHOE pellleHHe, BKIIOYAIOIIEES 3
TIPaBIUIBHBII OTBET ( B JAHHOM CIIydae: VKA3AHO HANpagieHle
CUIbl MOKA U HANpAgneHue clibl AMnepa) M HCHepIIBIBAOIINE
BEpPHBIE pacCyXJeHHS C TPAMBIM yKa3aHHEM HaOJII0JaeMbIX
ABIEHIII W 3aKOHOB (B JaHHOM ciIydae: 3aKOH
NeKMpPoMazHUMHOU UHOYIUU, hpasuno JleHya, npaeuno npagoti
PVKU, Npaeuiio neeoti pyxii)

2

JlaH mpaBIIBHEII OTBET, I IPUBEACHO 00BACHEHIIE, HO B pEIICHIIN
IMEIOTCA OIHH LI HECKOJBKO I3 CISTVIONIIX HeOCTATKOB.
B oOBSCHEHHINI He YKa3aHO IUII HE HCIOIB3YeTCd OJHO M3
(hM3MYecKIX SBJICHINI, CBOIICTB, ONpPEIENCHINT IUTH OJUH I3
3aKOHOB ((hopMmyn), HEoOXOINMBIX /IS IIOJNHOTO BEpPHOTO
oObsacHeHNd. (YTBep:KIeHIIe, IekKaIlee B OCHOBE 00BACHEHII, HE
MOAKPEIUICEHO  COOTBETCTBYIOIINM  33aKOHOM,  CBOIICTBOM,
SBIICHIIEM, OTIPEICTICHIIEM I T.II.)

1 (ITJIIT)
VKa3aHBI Bce HeoOXOIMBIE JId 00BACHEHIA ABICHIS 1 3aKOHEHI,
3aKOHOMEPHOCTH, HO B HIX COJCPKITCI OJIH JIOTHYECKHI
HEIOYET.

11 (TTJIIT)
B pelneHIN NIMEIOTCS JINIIHIIE 3aIllICH, He BXOIMIIIE B peIlleHIIe
(BO3MOXKHO, HEBEpPHBIE), KOTOPHIEC HE OTACIICHBI OT pPEIlleHNS (He
3aUépKHYTHI; HE 3aKIIOYEHEI B CKOOKII, paMKYy H T.I1.).

1 (ITJIIT)

TpeHupoBouHbli BapwaHT Ne14 ot 08.03.2021
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B penreHmn mMeeTcd HETOYHOCTh B YKa3aHMII Ha OJHO 113
(I3MUecKNX  ABICHIMII, CBOICTB, OIpEUelCHINI, 3aKOHOB
(bopmyi), HeOOXOMIMBIX I ITOJIHOI'0 BEPHOTO 00BACHEHIIS.

IlpencraBneHO pelIeHHE, COOTBEICTBYIOIIEE OXHOMY I3
CIEYIONNX cioydaeB. JlaH TPABIUIBHBII OTBET HA BOIIPOC
3aJIaHNs, I TIPHBEJICHO OOBACHEHIE, HO B HEM He YKa3aHBHI JIBa
SIBJIEHIS TN (DH3MYECKIX 3aKOHA, HEOOXOINMBIX [ TIOIHOTO
BEPHOTO OOBSCHEHIIA.

mm
‘Vka3aHBI Bce He0OXOMIMBIE ISl OOBSICHEHNS SBICHIIS 1 3aKOHBL,
3aKOHOMEPHOCTH, HO HMEIOIIHECS PACCYK/ICHUS, HallpaBIcHHBIE
Ha TIOJTyYeHHe OTBETA Ha BOIIPOC 3aJaHIs, He JOBEIEHBI JO KOHIA.

mm
‘Vka3aHbI Bce HeOOXOMIMBIE [l OOBSICHEHNS SBICHIIS H 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIHECS PacCy>KIeHIIS, IPHBOJIANIIE K
OTBETY, COJIEPKAT OIIIOKH.

mm
Vka3aHel He Bce HeOOXOIIMBIE Il OOBSICHEHNS SIBISHHS M
3aKOHBI, 3aKOHOMEPHOCTH, HO HMEIOTCS BEPHBIE PaCCYHIIEHI,
HaIpaBIICHHbIE Ha PellleHIIe 3a/1a.

Bce cioydam — pellleHHs, KOTOpBIE He  COOTBETCTBYIOT
BHIIIEYKAa3aHHBIM ~ KPHTEPHSAM BBICTABIEHIS OIEHOK B 1, 2, 3
dana.

©TpeHnpoBOYHbIE BapraHThl Ha caiTe 100balnik.ru

~

oN NUX NI9HhOdO0dNHad 1

MURURMNNVIRNMIINN - soeore




EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA

Ha kakoil BhICOTE OT IIOBEDPXHOCTH IUTAaHETHI OOpamIaeTcs WCKYCCTBEHHBII
CIYTHHK II0 KPYTOBOII OpOHTE cO CKOPOCTHIO 5,7 KM/c. Paamyc IiaHeTsl paBeH

5700 kM. YcKopeHHe cBOGOIHOTO NafeHIs Ha TI0BEpXHOCTH IUIaHeTH 6 M/c2.

Bo3moikHOE pellleHHE:

CormacHo 3aKOHY BCEMHPHOTO TATOTCHIA OJI4 CITYTHIEKA, BpalllalOIET oCa Ha

y |
Mm mv”

———— =1maq, :
(R+h) ' R+h

BBICOTE /I OT IOBEPXHOCTH IIaHeTHl F =G

i o G R } . VCKOpeH]Ie CBO60}1HOI‘0 MaJICHIIA Ha IIOBEPXHOCTI IITTAHETEI
+n
M
g=G—.
R
HalimeM OTHOIIGHHEe KBaJpaTa CKOPOCTH Ha oOpOHTe K VCKOPEHHIO
CBO60}1HOI‘0 IIaJcHIA Ha MMOBEPXHOCTH IDTaHETHI
2 2 e
vV GM GM R R?
i —= . Beipasim BeicoTY /I = g — — R. TloacTaBmM
g R+h R R+h T
HIICIICHHBIC 3HAYCHIIA.
6-(5,7-10%)?
h :(73,)—5,7-10“ =(6-5,7)-10°4=0,3-10° m,
(5,7-10%)
B =300xcm.
Otget: h=300rM.
Kp]rreplm OIICHHBAHHA BBEIIIOJTHCHIIA 3adaHIIA Bammer

IlpuBefeHO TIOMHOE  pellleHHe, BKIIOYAIONIEe  CIEIYIONIIe
3JIEMEHTHI:

I) 3ammcaHBl TIONOXKEHIA TEOPHH H (PIBIYECKNe 3aKOHBI,
3aKOHOMEPHOCTH, IIPIMEHEHNEe KOTODPBIX HEOOXOONMMO IS
peIeHIId 3a0aYl BEIOpaHHEIM cIIOCO00M (B JaHHOM CIydae: 3aKOoH
ECEMUPHO20 MAZOMEHA, popmMyia O YeHMPoCMPeMUMenbHo20
VCKOpeHUsA, 0N VCKOPeHUA C80000H020 NAOEHUA HA NOGEPXHOCIU
HIAHemsl);

II) mpoBeaeHEI He0OX0JIMEIE MaTeMaTITdecKIIe TIpeo0pa3oBaHIsI 1
pacdéThl, IMPHBOAAINE K IPABIUNIBHOMY HIICIOBOMY OTBETY
(moIryckaeTcd peIIeHHe «II0 YacTIM» C IIPOMEXKYTOUHBIMI
BBIUHCIICHIAMII);

2
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IIT) mpencTaBiIeH NPaBIUTLHBII OTBET C YKA3aHHIEM €IITHIII
H3MepPEHIS HCKOMOIT BETITIITHEL

IIpencTaBieHBI 3alIHICH, COOTBETCTBYIOLINE OAHOMY I3 CIESIYIOITIX
cinydaeB. IIpaBIUIBHO 3aIliCAaHBI BCE HEOOXOIMBIE TIOTOKECHTIA
Teopi, (pU3IMUecKHe 3aKOHBI, 3aKOHOMEPHOCTH, 1 IIPOBEJeHBI
HeoOXoanMele mpeoOpaszoBaHna. Ho momymieHa onmiOka B OTBETE
TN B MAaTeMATHYECKIX TIPeo0pa30BaHIgX IUTH BRIUICICHIIAX.
nm 1
IlpencTaBIeHBl TONBKO TOMOXKEHIA M (POPMYIBI, BBIpaKAIOIIIe
(bI3IUecKie  3aKOHBI, MpIIMEHEHHe KOTOPBIX HeoOXOIIMO M
JOCTATOYHO JUIS pelIeHMs [JaHHOI 3agaull, 0e3 KaKIX-Tmbo
mpeobpa3oBaHmil ¢ HX ICIONB30BAHMEM, HaIPaBIeHHBIX Ha

pelleHWe 3a4aun

Bcee cIry4Jall PEIICHIIA, KOTOpEBIE HE COOTBETCTBYIOT
BHIMNEYKa3aHHBIM KPHTEPIIAM BRICTABIICHIIA OIICHOK B 1 1um 2 Gamna

-2

Maxcumansueiii 6ann

MeTamnmdeckag 3aMKHyTag Iemouka mmHoili L=60 camTmMeTrpoB? JicK
pacKpydIHBaioT ¢ IOMOIIBIO 31eKTpoABHTaTeNs. Korja gacTora BpamieHns IQicKa
moctrraer n = 10 ¢!, memouka cockakuBaeT ¢ jucka. OHa BefeT cebs Kak
JKECTKIII 00pyd: MOMET, HalpHMep, KaTHThCS IO CTONY, IIOKa BpalleHHs He
samemnurcsa. KakoBa cuma T HaTsKeHHA IIETIOYKH B TOT MOMEHT, KOTJa OHa
cocKakmBaeT ¢ Jucka? Macca nmemoukn M = 40 r.

Bo3moxkHoe pelIeHHe:

B HCO, cBa3aHHOII ¢ 3eMI&il, IEMMoYKa BpallaeTcd ¢ MOCTOAHHOI YITIOBOI

CKOpocThI0. Ha KaKIbIil Malblil 3J€MeHT KOJbIla OyIeT AelCTBOBaTh CIUIBI
— — — —

HaTspKeHHs T, U T,, paBHBIE 110 MOIYIIIO |Tl| = |T2 |, OT COCEJIHIX 37IEMEHTOB.

B 3ToM ciIydae, Kak cJIedyeT I3 BTOPOTo 3aKoHa HBIOTOHA, X CyMMa paBHa

TIPOM3BEICHII0 MacChl 3TOI0 3JIeMEHTa Ha IEHTPOCTPEMITEIbHOE YCKOPEHHE:!
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am=T +T,

m — Macca 3J1eMeHTa KoJIbLa
m @
M 2rn
R — paauyc Konbla,

¢ — YTJI0BOH pa3Mep aJeMeHTa KOoJIbIIa,
N — 4acToTa BpalleHHs,

w — YTJ0Basi CKOPOCTb,

M — macca Bcero KoJblia

a=R-w?

w = 27n,

Ecm MPHUBECTIH IO obre:

JlmHa Bcero Konblla pasHa: L = 2R

L ¢ w?

T=—-M-—-— =LMn?=0.6-0.04-100 =2.4H
2r 2t @

OtBer: T = 24H

IIpu MaNeIX yriax sin ¢ = ¢. Torga JmHa 31eMeHTa KoJIbIla papHa [ = @R.

Kpurepun olieHHBaHNS BBIIOIHEHHS 3aaHIT banner

IIpuBeleHO TIONHOE pellleHle, BKIIOYAIONIEE CIEAYIOIIHE
INEMEHTBI:

I) 3ammicaHel TIONMOKEHHA TEOpPHH M (DH3HMYECKIe 3aKOHBHI,
3aKOHOMEPHOCTH, IpPHMEHEHHEe KOTOPhIX HeoOXOQHMO [Uis 3
pelreHns 3aJaqdil BBIOpaHHBIM cHOCOOOM (B JaHHOM CIIydae:
emopoii 3axoH HulomoHa, yeHmpocmpemumenibHoe VCKOPeHle,
cesA3b V210801 CKOPOCIU 1 HACTNONMbl 8PAljeHlA, ONUHA Oyal).

II) omicaHel Bce BHOBb BBOJNMBIE B pEIICHIN OYKBEHHEIS
o0Oo3HaueHNa (GU3MYECKIX BEMUHH (3a  UCKTOYeHleM
o0003HaA4YeHUll KOHCMAHM, VKA3aHHuIX € eapuanme KHM,
0003HAYeHUll,  UCNOTb3VeMbIX &  YClIoeuu  3adayl, U
CMAHOAPMHLIX  0003HAYEHUIl eeNudliH, UCHOTb3VeMbIX HpU
HAMICAHUU PUUYECKUX 3AKOHO8),

II0) TIpOBEIECHBI HeoOX O/TIMEBIE MaTeMaTHIeCKIe
mpeobpa3oBaHNA M pPacdéThl, IPHBOIAIINE K IPABIIIEHOMY
YHCIOBOMY OTBETY (JIOIYCKAeTCsl pEeIIeHIE «II0 HacTaM» ¢
TIPOMEKYTOTHBIMH BBITHCIICHIAMH);

IV) mpencTaBleH IIPaBILTBHBII OTBET C YKa3aHHEM €/IITHIII
II3MEPEHII HCKOMOIT BEJIIITHEL

IIpaBIiIbHO 3amHCcaHbBl Bce HEOOXO/MBIE TIONOKEHHS TEOPHIL,
¢m3mgecke  3aKOHBI, 3aKOHOMEPHOCTH, W  TIPOBEJEHBI
HeoOXomMble TpeoOpa3zoBaHus. Ho mMelOTcs OJHH HIH
HECKOIIBKO 13 CIEAYIONIX HeJOCTaTKOB.
3ammicH, COOTBETCTBYIONNE NIYHKTY II, mpelcTaBleHBl He B
TIOJIHOM 00BEME IITH OTCYTCTBYIOT.

H (J1TIT)
B pemreHIN HMeI0TCA THIITHIIE 3AIIICH, HE BXOIINIE B PEIlIeHIIE,
KOTOpBIE He OTJENeHBI OT pellIeHNI 1 He 3a9&pKHYTEL.

H (J1TI)
B HeoOXOANMMBIX MaTeMaTHYeCKHX Ipeo0pa30BaHINX —IIIH
BBIMICIICHISX JIOIYIISHBI OIHOKH, I (IUTH) B MaTeMaTHIeCKIIX
npeo0pa30BaHIAX/ BBHMYHCICHISIX IIPOIMYNIEHB! JIOTHYECKH
BayKHBIE IITarH.

I (J1TIT)
OtcyTeTBYeT IyHKT IV, IUTH B HEM JOIIYINEHA OoNnmIoKa

2

IlpencTaBieHB! 3aIlicH, COOTBEICTBYIOINHE OXHOMY 13
CIIE/IYIOIIIX CTydacB.

IIpeacTaBieHBl TOIBKO MOTOXKEHHS U (hOPMYIIEI, BRIPAXKATOIIHNE
(bm3IgecKie 3aKOHBI, IPHMeHEeHNe KOTOPBIX He0OXOMIMO IS
pelIeHId JaHHOI 3a1ati, 0e3 Kakinx-1m0o mpeobpa3oBaHIIT ¢ X
HCIIONIF30BaHNEM, HAPaBICHHBIX HA PETIICHIE 3a/aqIl.

m

B pememmm orcyrctByeT OJIHA U3 HCXOOHBIX (hopMyi,
HeoOXoIMast JIJIsl pellleHI s JaHHOT 3a/faqi (U YTBep KIeHIE,

JICKaImee B OCHOBE peme}mﬂ), HO NPHCYTCTBYIOT JIOTHYECKII
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Iukmrdeckimil mporece, MPOBOANMBII HajJ OJHOATOMHBIM IJI€aTbHBIM Ta30M,
IpejcTaBleH Ha pHcyHKe. Ha ydgacTke 1—2 ra3 coseprmaeT paboTy
A1»=1000 JIx. Yuactok 3—1 — ammabara. KonmdecTBO TEILIOTHI, OTIaHHOE
Ta30oM 3a IIKJ XOJOJILTBHIKY, paBHO |Qxonl = 3370 /. KomrdecTBo BelIecTBa
rasa B Xojle Tpolecca He MeHserca. Haiigure paboty |Asi| BHemIHmx cmn
B aJabaTHOM TIpoIIecce.

p 3

I) s3amicaHbl IOJOXEHIA TeOopHH M (HU3NUECKIe 3aKOHBI,
3aKOHOMEpPHOCTH, I[pIMeHeHIe KOTOPBIX HEe0OXOOHMMO s
pellleHId 3agadl BHIOpaHHBIM cIocoOOM (B [JaHHOM clIydae
EHYIMPEHHAR FHEepeUus UOedlbHO20 2a3d, paboma 2azd, U30XOPHbIL
npoyecc, aduabamudecxiti npoyecc);
II) omicaHel BCe BHOBb BBOIHUMBIE B pElICHHN OYKBeHHBIE
o0o3HaYeHIA (PH3IMISCKIIX BEIIYIH (3d UCKTI0YEeHUeM 0003HaAYeH!ill
KOHCIMAaHM, yKazawHwlx € eapuanme KHM, ob6o3Havenuil,
UCHONB3VEMBIX € VCI08UNU 3a0a4ll, U CMAHOAPMHBIX 0603HAYeHl
1 @enUYLH, LHCNONB3VEeMBIX HPU HANUCAHUU (PUBUYECKUX 3AKOHOR);
Pop====" - III) mpoBeJeHBI He0OXOIIMEIe MaTeMaTHIeCKIe Ipeodpa3oBaHIs I
pacyéThl, MPIBOIAINIE K IPABILIBHOMY YICIOBOMY OTBETY
3 (ToIycKaeTcsd peIIeHHe «II0 YacTAM» C IIPOMEKYTOUHBIMII
0 Ve 21Vn v Bbvrmxc.nemmmx); 4

IV) mpencTaBleH IpaBIJIGHBII OTBET € VKa3aHIEM €IHHIIT
H3MePEHHS HCKOMOIT BeJIITdITHB
IIpaBIUIGHO 3aIICaHBl BCE HEOOXOMIMBIE IIOIOXKEHIIS TEOPIIIL,
¢u3decKne  3aKOHBI,  3aKOHOMEDHOCTH, M  IIPOBEICHBI
HeoOXoIMBIe TIpeobpa3oBamst. Ho MMeIoTCs OIIH I HECKOIBKO

BepHEIC TIpeoOpa30BaHId ¢ IMCHOIINIMHCA  (hOpPMYyIIaMII, Ha yuactke 3—1 (agmadata, Q=0) BHEIIHIIC CHIIBI CKIIMAIOT I'a3, COBEpIIag —

HaIpaBJICHHBIC Ha pelIcHIIe 3aadIl. paboTy |Azi| =U; — U= (Uz — Uz) — (Uz — U1) = |Qxoa| — (U2 = Uy). U

I 3) BHyTpeHH 3Heprus 0JHOATOMHOTO HealbHOr0 Ta3a paBHa m

B OJTHOIT 13 ncxoHBIX (OpMyII, HEOOXOIMMBIX IS PeIIeHHs U=3RT=2pV, ciegosarensao Us — U; = 2paVa — p1Vi= H2po-2 Vo — poVo) L

JAHHOM 3aJadn (I B YTBEPKJICHHN, IIEKallleM B OCHOBE g & . 3 i 3 = AN

pellIeHns), JOMyIeHa ONmbKa, HO IPHCYTCTBYIOT JIOTHYECKI = zpoVo. U

BEepHBIe IIpeobpa3oBaHNA C HMEONIIMICS  (hOpPMYyTIaMI, 4) Obsenmusa 1)-3), monyamm Uy — Uy =3A1p. ©)

HaIpaBJIeHHEIE Ha pellleHNe 3a1adn Orciona |As1| = |Qxoa| — 3A12 =370 [Ik. 8

Bce cimydam  pelieHHs, KOTOPBIE HE  COOTBETCTBYIOT e

BBHIIIEYKA3AHHBIM KPHTEpIAM BHICTABIEHIS OIEHOK B 1, 2, 3 0 OrtBeT: |As1| =370 [Tk =
Oanma

. Kpurepr olleHNBaHHS BBIIONTHEHNS 3a/IaHHS Barisr o

MaxcumansHuiti 6ann 3 —

IIpuBeieHO TIONMHOE  peIIeHNe, BKIIOYAIONIEE  CJIETYIOIINE N

3NIEMEHTBI: =

=

%

Bo3Mo:kHOe pellieHHe:
1) Pabora rasa Ha ygacTKe 1—2 paBHa ILTOIIAIN 10 TPadIKOM:

+
Aip = pzzpl (Vz - Vl)-

V.
I3 ycnosus 3agadu ;ﬂ = LTZ (IaBIEHIE IMPOTIOPIIOHAIEHO 00BEMY), OTKY/ 1A 13 CICOYIOIIIX HEAOCTATKOB.
1 1

MURURMNNVIRNMIINN - soeore

-2

S D
P2 =P 7 2po.- CirenioBatentHo, A;; = 2 PoVo. 3ammicH, cOOTBETCTBYIONINE MyHKTY I, mpeAcTaBiIeHbl He B IIOJTHOM

2) Ha ygactke 2—3 (m3oxopa) pabodee Telo OTHACT XOJOIILTEHIIKY 00BEME ILTI OTCYTCTBYIOT.
KOJITIECTBO TEIUIOTH! |Qxon| = Uz — Us, rae Uz n Uiz — BHYTPEHHAS SHEPIid M (M)
rasa B COCTOSHIAX 2 I 3 COOTBETCTBEHHO.
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B pemeHmn UMerOTCS JIIIIHHAE 3aIICH, HE BXOIMAIIIE B PEINCHIE, Bo3MoikHOe penieHHe: —
KOTOpBIE He OTAENEHBI OT PEIISHII I He 3a4& pKHYTBL. B . U
11 (TIUTIT) 1. 3ammueM ypaBHEHHE DiTHINTEIHA: m
B HeoOXOAMMBIX MAaTeMaTIYecKHX IpeoOpa3’OBaHIAX I - %
BBIYNCIEHUAX JONYIIEHB ONMOKI, I (IUI) B MaTeMaTIdeCKHX hv =4, +T o
npeo6pa3oBaHIX/ BEYICIESHIAX TIPOIIYIIEHBI JIOTIMECKH BayKHbIE c o
Imarm. IRG N
H (M)
Orcyrersyer myskt [V, 10mI B HEM JOMyIIeHa OTIIGKa 2. TToKujas IIOBEpXHOCTD [Iapa NIEKTPOHBI CO3IAI0T MOJI0KHUTENBHBIT 3aps O
TIpe/ICTAB I HBI 3AMMIICH, COOTBETCTBYIOMIIE OTHOMY 113 CITE /Iy FOIIIX Ha HeM. DJIEKTPOHBI OYIyT MOKILIATh Iap [0 TeX II0p, II0Ka IX KITHETHYeCKOIT £
CITydaes. SHepIun He OyIeT XBaTaTh, YTOOBI IIPEOIONIETh JHEPTHI0 KYIOHOBCKOTO o
Ipe/cTaBIeHBl TONBKO TIONOMKEHHS H (POPMYIEI, BBIPayKaiolllie TIPHUTLKCHI apa. —
3
(I3IgecKe 3aKOHBI, TIPHMEHEHHE KOTOPBIX HEOOXOIMO Uit o AN
pellleHId JaHHOM 3ajaun, 0e3 Kaknx-mibo mpeoOpa3oBaHIIl ¢ X plel = 2 A
HCIIONB30BAHIIEM, HAIPABJICHHBIX Ha PEIIEHIIe 3a/1adll. N
T 3. IloTeHuuan mapa: g
B pemenmn orcyrcteyeT OJHA 3 HCXOOHBIX (hOPMYIL kQ =z
HeoOXoanMasl A8 pelleHns JaHHOIl 3afawn (IIH YTBEpXKICHIIE, ] Q= = Q — MakcMMaJIbHbBIN 3apAj apa 10
JeKallee B OCHOBE pENIeHHd), HO IPICYTCTBYIOT JOTHYECKH N
-
BepHBle  IpeoOpa3oBaHIA ¢ IMEIONINMIICH  (hOpPMYJIaMH, 4. Tora BeIpakaeM 3apsy Q mapa: P
HallpaBJIeHHBIE Ha PEIISHIIE 3a/1adll. P
5 P sy T = (E a ABMX) = 6.25 - 10~ 11K =
JTHOI u3 HCXOAHBIX (hOpMyI, HEOOXOAMMBIX JUIS pEINeHIIS kle| \ A
JAHHOW 3agadn (WIH B YTBEpXKIEHHI, JIEKalleM B OCHOBE
pellleHns), OONyIeHa OIIHOKa, HO IpPHCYICTBYIOT JOTMYIECKH OtBer: Q =6.25 - 10711 Kn ——
BepHBIe IIpeo0pazoBaHId ¢  IIMEIOIINMIICA  (hOPMYIIaMIL, —
HATIpABTIeHHBIE Ha pEleHTle 3a a4 KpuTepuin Ole HIIBAHIISA BBITIOIHEHNS 3aIaHIIs Bamst =
=
Bce  ciygam  pelleHmsa,  KOTOpsle  HE  COOTBETCTBYIOT 0 IlpuBefieHO IOJHOE pellleHHe, BKIIOYAIONIEE  CIIETYIOUINE ==
BBIIIeyKa3aHHBIM KPHTEPISIM BbICTABJIEHII OLCHOK B 1, 2, 3 baita TCMEHTRY, ——
: - I) s3amucaHbl TIONOJKEHIS TEOPHH W (DIBIMYECKHE 3aKOHBI, ——
Maxcumanssiii 6ann 3 ) P b =
3aKOHOMEPHOCTH, IIPHMEHEHIE KOTOPHIX HeoOXOommnMo g -
Kakoil MakCHMAIBHBII 3aps MOKeT NpHOOpecTH map pamiycoM 10 cm B PEIICHI 3a[a%H  BHIOPAHHBIM CTOCO0OM (B JAHHOM  CITydae: —
pe3yIbTaTe OGIIYUeHIs eT0 CBETOM C JUTIHOf BomHb A =110 1M, ecmit paGoTa ypaerenue DliHumetina ona gomosgpgexma, nomenyuan wapad, 3 =
SHEP2UA 3APAHCEHHO20 UIAPA); =

BBIXO/Ia 37IEKTPOHOB C IIOBEPXHOCTI IIapa pasHa 9 - 10717 JIx?

II) omicaHel BCe BHOBb BBOIIIMBIE B peEIIEHHN OyKBEeHHBIE
0003HaYCHIA (BI3ITUCCKIX BEIIYITH (3d UCKTIOYEHUEeM 0003HaAYeHlill
KOHCIMaHm, VKazauuvlx € eapuanme KHM, ob6osnayenui,
UCHONB3VEMBIX € YCI08lUU 3a0a4ll, U CIMAHOADMHBIX 0B03HAYeH Ul
@enUYLH, LHCHONB3YEMBIX NP HANUCAHUU DUIUYECKUX 3AKOHO8);,
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IIT) mpoBeeHB! Heo OXOAIMBIE MaTeMaTIIecKIIe Ipeodpa3oBaHIs BEpHbIE  IpeoOpa3oBaHHMs €  HMeIOIINMICS  (hOpMyJTIaMi, —
pacduéTel, NPHBOJAIINE K IIPABIIEHOMY UIICIOBOMY OTBETY HaIpaBIeHHBIE Ha pellleHHe 3a1atdil. U
(TomyckaeTcs pelIeHHE «dI0 TacTAM» C IIPOMEKYTOUTHBIMH Bce cmyganm — pemmeHHs, KOTOpble HE  COOTBEICTBYIOT 0 E
BBIYHCIICHILIMI); BBIIIIEYKA3aHHBIM KPHTEPIISIM BHICTABIICHHS OIIEHOK B 1, 2, 3 Hamma <
IV) mpeicTaBIeH IIpaBIUIBHBII OTBET C VYKa3aHIEM €/ITHIII MaxcumanvHulii 6ann 3 o
H3MEpEeHHS HCKOMOIT BEIITIIHBI O
[IpaBUIBHO 3almCaHBl BCE HEOOXOINMBIE IOJIOKEHHS TEOPHH, Jlng pa3sroHa KOCMIYECKIX allllapaToB M KOPPEKINM MX OpOHT MpeIiosKeHO vy,
¢i3aecKie 3aKOHBI, 3aKOHOMEPHOCTIL, I NPOBEACHBI HCIIONIB30BaTh CONHEYHBII ITapyc — CKPEIUIEHHBII C aIllIapaToM JIETKII 3KpaH O
HeoOXoMBble TIpeobpa3oBaiis. Ho IMEIOTCS O/IIH ILITH HECKOIbKO OoNpIION IUIOMIAMH W3 TOHKON IUIEHKH, KOTOpas 3epKalbHO OTpaaeT C
113 CIIEYIOIIIX HEJOCTAaTKOB. CONHEUHBII cBeT. Kakoil molpkHa OBITH ILTOINANL Iapyca, YTOOBI almapar T
3armcH, COOTBETCTBYIOIHE IYHKTY 11, Ipe/ICTaBIICHBI HE B IOTTHOM Maccoii 500 kT (BKIrodas Maccy mapyca) uMmen yekoperune 1073 m/c?? o
00BEME ILTH OTCYTCTBYIOT. 5 —
1 (IUTI) Momsocte W CONHEYHOTO H3TYYEHHS, MaJarollero Ha | M* MOBEpXHOCTH, N
NEpPIEHIIKY/IAPHYIO COIHEIHOMY CBETY, cocTaBisieT 1370 Br/m?2.
B pemneHm nMel0TCS THITHIE 3aIIICH, He BXO/IAIINE B peIlleHIIe, 5 prcH R My CBeTy. / A
KOTOpBIE He OTJETIEHEI OT PElleHN U He 3a4E€pKHYTHL - Bo3MoikHoOe pellleHHe: S
1 (LTI <
IIMmynbec GOTOHA paBeH:
B HeoOXOAMMBIX MAaTeMaTHYecKHX IpeoOpa3oBaHHAX TN =
BBIYICIIEHIAX JOMYIIEHB! OMMOKH, H (W) B MaTeMaTHIeCKIX h 10
TpeoOpa3oBaHNAX/ BEIUICICHIAX TIPOIYIIEHE! JIOTHYECKH BayKHBIC Py = T N
-
IIard. o
U (TUIN) rae h — mocrostaHas IlmaHKa, a A- JITIHA BONHBL >
OtcyreTByeT MyHKT IV, 1011 B HEM JOIMyIIeHa ONIIOKa (]
B cmencTBHm Toro, WTO (OTOH MONHOCTBIO OTPAasHTCS O OIecTAIryro 0
IIpencTaBneHsI 3aIICH, COOTBETCTBYIOIIHE OAHOMY 13 CIISTYIONIHX
CIvaacE TIOBEPXHOCTD, H3MEHEHIIe IMITylIbca PaBHO YABOSCHHOMY II€pBOHAYATLHOMY
i IMITYIIbCY (DOTOHA: ——
IlpescTaBneHbl TONBKO TIONOXKEHHS N (OPMYIBI, BBIPAKAOIIIE —
(IBHYecKne 3aKOHBI, TPHMEHEHHE KOTOPBIX HEoOXOAnMO W A 2 h —
JOCTaTOYHO /M pelleHHs [aHHON 3ajadn, 0e3 KaKHX-THoo Pr.= Az =
a —
npeoOpa3oBaHIil € WX HCIONB30BAHNEM, HATPaBIECHHBIX Ha ——
pellerne 3a5aum I3MeHeHne mMimynbca N ITyK GOTOHOB, OBIOIIIXCS O TIOBEPXHOCTh PaBHO =
T 3MeHeHHI0 HMITYTIbCa almapara ¢ apycoM. IInn HHEIMI cIoBaMil, CHCTEMa ——
. —
B pememm orcyretsyer OJHA 13  HCXOTHBIX  hOPMYT, 1 (hoTOHBI-Tapyc 3aMKHyTa. Torja 3ammmeM BTopoil 3akoH HbroToHa mais =
HeoOXomMasi JUIs pellleHHnsl JAHHOM 3afadn (M YTBepiKIeHIE, TPy —
Jekallee B OCHOBE pEMICHH), HO IIPHCYTCTBYIOT IIOTHYECKH NAp =
_—
BEpHBIE  TpPeo0Opa3oBaHIL ¢  IMEIONMICS  (hOpPMYIaMI, e aM =
HaIpaBIeHHBIE Ha pelIeHIIe 3aadil. At
. 1T MOIIHOCTS CONHEYHOTO H3IydeHHS, NAJalollero Ha KBagpaTHBII METp —
B O;IHU{OII 3 HICXOOHBIX (DOPMYJ, HEOOXOIIMEIX U PeIlleHIS T0BePXHOCTII paBHa: |
JaHHOH 3afjadn (MM B YTBEep:KISHHH, JeallleM B OCHOBE —
pelleHns)), JOIyIleHa OIMOKa, HO NPHCYTCTBYIOT JOTHYECKH
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III) mpoBeAeHBI He00XOAIMBIE MaTeMaTIYIe CKIIE TIpeoOpa30BaHIII I
pacdéTel, INPHBOAMIINE K TPABIIBHOMY YHCJIOBOMY OTBETY
(momycKaeTcsl pellleHHe «dI0 dYacTIM» C IIPOMEKYTOUHBIMH
BBIUHCICHIAMII);

IV) mpencTaBleH INpPaBIUIBHBII OTBET C VKa3aHHEM ©/IHHIII
I3MEPEHII NCKOMOIT BEJIIITHEL

HpaBIIJIbHO 3aIlicaHbl BCE H806X0,[[IIM])IE MMOJIOMKEHIIA TEOPIIH,
(bn?.nqecmxe 3dKOHBI, 3aKOHOMEPHOCTIL, u MMpOBEICHEI
H606X0,[[IIMLIG npeo6pa 30BaHIA. Ho mMeroTcs ofiH I HECKOIBKO
H3 CIICOYIOUIIX HEJOCTATKOB.

3armic, cOOTBETCTBYIONIIE MyHKTY 11, mpeAcTaBIeHB! He B IOTHOM
00B&Me I OTCYTCTBYIOT.

1 (J1TIT)
B penreHnn IMer0TCS JIIITHIE 3aIIICH, He BXO/IINE B peIIcHIIE,
KOTOpBIE He OTJeNeHBI OT PeIIeHNI 1 He 3a9EpKHYTEHL.

1 (J1TIT)
B HeoOXOANMBIX MAaTeMAaTHYECKHX IpPeoOpa30OBaHIAX MM
BBITIICIICHNSX JOIYNIEHbl ONIMOKH, H (HMII) B MaTeMaTHYIecKIX
TIpeo0pa30BaAHIAX/ BBIYHICIECHHIAX IIPOMYIIEHB! IOTHIECKH BayKHBIE
IIar.

U (HJIIT)
OtcyTeTBYeT IyHKT IV, 1T B HEM JIOTIYIIEHA ONTIIOKa

2

EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA
Ef
W =—-:, rae Ef — aHeprusa GpoTOHOB
At-S
E f =N- h, -V
Torpga:
> 2 L M
—-2—=aM,
At A
N-h-v
L AES
aM-A-h-v aM-c
2-5-h 2S
aMs$§ o3
S=——=55-10*Mm
2w
Orset: S = 5.5+ 10% m?

Kpurepun onieHHBaHNS BBIIONHEHNA 3aJaHHA Bbanier
IlpuBeieHO TOTHOE  pEIIeHHE, BKIIOUAKOIIEE  CIEIYIONIHE
3JIEMEHTHI:

I) 3amcaHBl TIOJNOMKEHIA TEOPHH H (PIBMYECKNe 3aKOHBI,
3aKOHOMEPHOCTH, IIpPIMEHEHNEe KOTOPBIX HEOOXOONMMO I
pellleHnd 3agaqll BEIOpaHHBIM cIocoboM (B JaHHOM CiIydae:
ewipasicerlie 01A SHep2Ul POMOHA, UMIVIbCA PONOHA, COXPAHEHUE 3

UMRYVIBCA O CCIEMbL (POTNOHBI-NAPYC, MOUJHOCIND )

II) omicaHel BCe BHOBb BBO/IMBIE B pENICHII OVKBEHHBIE
0003HaYCHIA (PH3MICSCKIX BEITIIH (30 LCKTI0UeHleM 0003HaYeH Ul
KOHCMaHm, yxasawvix € eapuanme KHM, obosnaqenuil,
UCNONL3VEMBIX € YCI08UN 3adadl, U CIMAHOAPMHBIX 0O03HAYeHl
genuYlH, UCNOIb3VEeMbIX NPU HANUCAHUL (DU3LYECKUX 3AKOHOR);

IlpencTasieHsl 3alllCH, COOTBETCTBYIOLIIE OAHOMY 13 CIIEIYIOMINX
CIyJacB.
IIpeacTaBiIeHBl TOTHKO ONOKEHIS H (hOPMYIIBI, BBIPAXKAIOIIIHE
(bm3IgecKie 3aKOHBI, IPIMEHEHNe KOTOPBIX HE0OXOIMO 1
JIOCTaTOYHO JJIS pElIeHNs] JaHHOII 3a/jaqH, 0e3 KaKix-I1oo
Tpeo0pa30BaHIIIl ¢ HX HCIIOIb30BAHIEM, HAIIPABIEHHBIX HA
peLIcHIE 3a1aq1l.

J4RIIGI
B pemenmn otcyTcTByeT OJIHA 13 HCXOOHBIX  (OPMYIL
HeoOXoIMasi JUIs pellleHHs JaHHOIl 3ajJadl (IUTH YTBEpHKSHIIE,
JIeKalllee B OCHOBE pELIEHNS), HO IPHCYICTBYIOT JIOTHYECKI
BEpHbIE  IpeoOpa3oBaHHMs ¢  HMelOIIMMICS  (hOpPMyJIaMi,
HaIlpaBJICHHBIE HA PEIIEHHE 3a7a4ll.

I
B OJIHOII 13 HCXOTHBIX (OPMYN, HEOOXOMMMBIX I pElICHIHS

OaHHON 3amaun (IWIH B YTBeP/KICHIN, IIEXKAaIlleM B OCHOBE
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EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. PUIMKA

pellleHId), JOIyIleHa oumidKa, HO IIPHCYTCTBYIOT IJIOTHYECKI

BepHEIC TpeoOpa3oBaHHMA ¢  HMCIONTIMICS  (hopMyIaMIlL,

HallpaBJIeHHbIE Ha pelleHHe 3a0a’il.

Bce cioydanm — pelneHHs, KOTOpble HE  COOTBETCTBYIOT

BBINIIEYKAa3aHHBIM KpPHTEPIIIM BBICTABJICHIIA OICHOK B 1, 2, 3 Oamwia
MaxcumaneHsili 6ann 3

B coorBercTBun ¢ IlOpsSKOM TIPOBENEHHS TOCYJapCTBEHHOI HTOT'OBOIT
aTTeCTaINI 110 00pa30BaTENbHBIM IIPOrpaMMaM cpeHero odmiero obpa3oBaHus
(mpuka3 Munnpocsemerns Poccim n Pocobpramzopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBad MurroctoM Poccrmr 10.12.2018 Ne 52952)

«82. Io pe3ypTaTaM MepBOIl H BTOPOII IPOBEPOK IKCIIEPTH HE3ABIICHMO JIPYT
OT JpyTa BBICTABISIIOT OAUIBI 32 KasKIBII OTBET Ha 3aJlaHHS 3K3aMeHAIIHOHHOI
pabote! EI'D ¢ pa3BepHYTEIM OTBETOM.

B cnydae CyIIEeCTBEHHOTO pacX0Xk/eHHS B 0Oaliax, BHICTaBIEHHBIX JIBYMS
IKCIIepTaMi, Ha3HadaeTcs TpeThsd IpoBepKa. CyIlecTBEHHOE pDAcXOiKJcHUE B
Oaax ompe/ieNIeHO B KPHTEPIX ONEHMBAHIS IO COOTBETCTBYIONMEMY yIeOHOMY
TIpeIMETY.

DKCIlepTy, OCYIIECTBIAIONIEMY TpPETbI0 TIPOBEPKY, IIPeJOCTaBIIAETCH
mHpopMarus o Oamiax, BHICTABIEHHBIX SKCIIEPTAMH, paHee IIPOBEPSBIIIMII
3K3aMEHAITHOHHYIO PaboTy».

Ecm pacxosieHne cocTaBiuseT 2 wm Oonee Oalia 3a BEITIONHEHHE JTI000T0
13 3aJaHmil 25-32, To TPeTHil 3KCIIEPT IPOBEPSAET TOJIBKO Te OTBETHI Ha 3aIaHII,
KOTOpBIE BBI3BATH CTONH CYIIECTBEHHOE pacXoK/IcHIIE.

TpeHupoBouHbli BapwaHT Ne14 ot 08.03.2021
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