EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enunblii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

HNHcTpyKuIMs M0 BHINOJHEHUIO padoThI

Jyis BEITIONMHEHUS 3K3aMEHAlMOHHOW paboThl Mo (HU3nWKe OTBOAHMTCA 3 daca
55 munyT (235 MuHyT). PaboTa cocToWT M3 IBYX YacTed, BKIIOYAIOMINX B ceOs
32 3amaHus.

B 3zaganusax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBIAETCS LIEJIOE YUCIIO
WIX KOHEYHas JecsATHYHas NpoOb. OTBET 3alMIIUTE B IMOJIE OTBETA B TEKCTE
paboThI, a 3aTeM MEPEHECHTE MO NPUBCACHHOMY HIDKE 00pasily B OJaHK
otBeta Ne 1. Enununip! u3mMepeHus GU3HYecKuX BEIMUUH MHCATh HE HYXKHO.

OTgerT: 75 cM. 3 ? > 5

OteBeTroM K 3amanmsm 5-7, 11, 12, 16-18, 21, 23 wu 24 sasisgercs
MOCJIEI0BATEILHOCTD IU(p. OTBET 3aMUINUTE B IOJIE OTBETAa B TEKCTE PaOOTEHI,
a 3aTeM MepeHecHuTe Mo MPUBEAEHHOMY HIDKE 00pasily 0e3 mpoOernoB, 3amsThiX
U IPYTUX OTOTHUTEIHHBIX CHMBOJIOB B OJ1aHK OTBETOB No 1.

AlB
Ortser: yl 7 7 L| l

OTtBeToM K 3amanHuio 13 sBisercs cioBo. OTBET 3alHMIIATE B IIOJIE OTBETA
B TEKCTE Pa0OTHI, a 3aTeM IEPEHECUTE 0 MPUBEIEHHOMY HIDKE 00pasily B ONaHK
otBeToB Ne 1.

OteeT: BHP_C?.SO 12BN PA RO

OTtBeToM K 3agaHusM 19 u 22 sBisrorcs aBa unciia. OTBET 3alUIINATE B I10JIE
OTBeTa B TEKCTe pabOTEHI, a 3aTeM IEePEHECHTE TI0 PUBEAEHHBIM HIDKE 00pasiam,
He pa3zenss yuciia npodenoM, B O1aHk oTBeToB Ne 1.

Maccosoe
3apan azpa YHCIIO
siapa A
38 94 3894
0'1'3&'1‘:!14 + 0.2 ) H. | [ HOIZ

Oteer k 3amanusM 27—32 BKIIIOYAET B ce0s1 OAPOOHOE ONMMCAHKUE BCETO X0aa
BBITOJIHEHNA 3ajaHus. B Omanke oTBeToB Ne 2 yKaxuTe HOMEp 3aJaHUsA
1 3aIHIINTE eT0 MOJTHOE PEIIeHHE.

[Ipn BBMHUCIEHWSAX pa3pemiaeTcsi HCIOIb30BaTh HEMPOrPaMMHPYEMBIH
KaJIbKYJISITOP.

Bce 6nmanku EI'D 3anonHsrores spkuMu 4€pHBIMH YepHWIaMu. J{omyckaercst
UCIIOJIb30BaHNUE IeTUEBON WU KaUIIPHOM PYUKH.
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[Tpn BBIOTHEHMM 3aJaHUN MOXHO IIOJIb30BATHCS YEPHOBUKOM. 3aIHMCH
B YePHOBHKE, a TAKIKE B TEKCTE KOHTPOJIBLHBIX H3MEPUTEJIbHBIX MaTepHATIO0B
He YYUTHIBAIOTCS NMPH OLIEHUBAHUH PadoTHI.
bajutel, momy4yeHHble Bamu 3a BBIIOJHEHHBIC 3aJaHHs, CYMMHPYIOTCS.
IMocrapaiiTech BEINOIHATH KaK MOKHO OOJIBINIE 3aJaHUN W HAOpaTh HanboIbIIee

KOJIMYECTBO 0aJIIOB.

ITocne 3aBepmreHust pabOTHI IPOBEPHTE, YTO OTBET HAa KaXKIOE 3aJaHUC
B Omankax orBeToB Nel u No2 3ammcaH 1Mo npaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!

Hwmxe npuBeneHs! CIpaBOYHBIE JaHHBIE, KOTOPBIE MOTYT MOHAag00UTHCS
Bam npu BBINIOJIHEHUH PpabOTHI.

,)IeCﬂT](I‘{H])Ie NPUCTAaBKH

Haumeno | O6o3nauenu | Muoxurens | Haumeno | OOo3nauenuwe | MHOXHTEND
BaHUE e BaHMe
rura r 10° CaHTH c 107
Mera M 106 MMJLIH M 108
KHJIO K 10° MHUKPO MK 10°
TeKTO T 10? HaHO H 10°
nenu I 101 MTHKO 0 1012

Koncmanmeut

YUCJIO TT n=3,14

YCKOpEeHHEe CBOOOHOTO MajieHus Ha 3eMIie g=10 m/c?

rpaBUTAlIMOHHAS ITOCTOAHHAA

YHUBEPCAJIbHAs ra3oBas IOCTOAHHAA

IIOCTOsIHHAasA BOJ'IBI_[MaHa
IIOCTOsIHHAas ABOFaHpO
CKOPOCTb CBE€TA B BAKYyyMC

KOB(i)(I)I/IL[I/IGHT MMpoNnoOpHHUOHAJIBHOCTHU B 3aKOHE

Kynona

MOJIYJIb 3apsiia DICKTPOHA

(3meMeHTapHBIN SIEKTPUIECKHHN 3aps)

nocrtosiHHas [1manka

G =6,7-10" H-m%kr?
R =28,31 Iix/(monb-K)
k=1,38-10"2% /K
Na= 6-10% monp?

c=3-108m/c
1
k= = 9:10° H-m? /Kr?
4re,

e=16-10"1 Kz

h=6,610"3 Jlx-c
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Coomnouwienue mexicoy pasiuiHblMu eOUHUUAMU
TeMIeparypa 0K=-273°C
aTOMHas €IMHHIA MacChI 1 aeM = 1,66-10'27 KT
1 aToMHast €MHULIA MACCHl DKBUBAJICHTA 931 MaB

1 27IEKTPOHBOJIBT

1 actpoHOMHYECKAsl EAUHHULIA
1 cBeTOBOII TOT,

1 mapcek

13B=1,6-10"1° o
1 a.e. =150000000 km
1 ¢B. o = 9,46-:10% M
1 mk = 3,26 cB. TOz1a
Macca yacTuig

5IEKTPOHA 91-103 k2~ 55-10"*a.e.m.
IIPOTOHA 1,673 10727 k2 = 1,007 a. e. m.
HelfTpoHa 1,675-107%7 ke =~ 1,008 a. e. M.

ACTpOHOMl/I‘leCKI/le BCJIMYHMHBI

cpenHui pagnyc 3emiu Re = 6370 xm
pamuyc ConmHua Ro=6,96 - 108 M
teMmieparypa nosepxHoctu Conaua T = 6000 K

IThomnocmo

nozcoiaHeynoro maciaa 900 kr/m?
Boxbl 1000 kr/m3

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

amomunus 2700 xkr/m?
x)enesa 7800 kr/m?
prytu 13600 kr/m3

Yoenvnaa mennoémrxocme

BoabI 4,2-10% Jx/(kr-K) amromuaust 900 Ix/(kr-K)
abaa 2,1-10° Ix/(kr-K) meau 380 Jhx/(kr-K)
xkene3a 460 Jx/(xr-K) gyryna 800 Jx/(kr-K)

ceuHna 130 Jix/(xr-K)

Yoenvnana mennoma

napoo6paszosanus Boasl 2,3 - 108 JIx/kr
nnaBienus cBuHNa 2,5 - 10% Jlx/kr
nnasnenus nbaa 3,3 - 10° Jix/kr

Hopmanvuvie ycnosua: napnenue — 10° Ila, temneparypa — 0 °C

Monapnasa macca

28- 1073 kr/mMounb 4-10° kr/moinb

asora resvs
aprosa 40- 10" kr/moub KHCJI0poaa 32-10° kr/monb
BOZOPOJIA 2:10°® kr/monb JIHTHS 6-10° xr/Moms
BO3/IyXa 29- 10 xr/mMonb HeoHa 2010 kr/monb
BOJIBI 18-10°° xr/mMob YTJIIEKUCIIOrO ra3a 44-10° kr/monb
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Yactb 1

Omeemamu K 3a0anuam 1-24  aenaromca  cnoeo, wucio uiu
nocneoosamenvHOCmy YUGPP unu wucen. 3anuuiume omeem 6 nojie omeema 6
mekcme padomut, a 3amem nepenecume ¢ BJIAHK OTBETOB Ne 1 cnpasa om
HOMEPA COOMEENMCMEyULe20 3a0anus, HAaYUHAsA C nepeoil Kiemouku. Kaxcowiii
CUMBOJI RUMUME 8 OMOECTbHOU KIIeMOYKe 6 COOMEEMCMEUU ¢ NPUBCOEHHBIMU
6 Onanke oopazyamu. Eounuysl uzmepenusn uzuueckux eeUYUH NUCAMb He
HYHCHO.

Teno maccoit 200 r gBmwxercs BAodb ocd OX, NMPH 3TOM €ro KOOpAHWHATa
U3MeHseTCs BO BPEMEHM B COOTBETCTBUM ¢ (popmyinoif x(t) = 10 + 5t — 3t? (sce
Benu4MHbI BeIpakeHbl B CU). Onpenenute cKopocTh Tena yepes S c.

OrtBer: Mm/c.

Bo ckoabKO pa3 H3MEHHUTCS CHJla TPaBUTALIMOHHOTO B3aMMOJAEHCTBHS, €CIIU TENO
YAAIAT OT HOBEPXHOCTH 3€MJIM HA PAacCTOSIHHE PABHOE JBYM pajiycam?

OtBerT: B (BO) pas (a).

Ilepron rapMoHMYECKHX KOJeOaHMM MAacCHBHOTO Ipy3a Ha JIETKOH NpYXHHE
paBeH 1,8 c. B HEKOTOpHIII MOMEHT BpeMEHH KHHETHYECKas JHEprus rpysa

JIOCTUraeT MakcumyMma. Uepes kakoe MUHUMAJIbHOE BPEMsI KUHETUUECKAsl 3HEPIUs
rpy3a JOCTUTHET MUHUMYyMa?

OTBeT: C.

VYueHHK BBINONHSAN JabOpPaTOpHYIO pabOTy 1O MCCIEAOBAHUIO YCIIOBHH
paBHOBECHs pbluara moj JeiicTBHEM ABYX CHI: Fln FZ' li u 1 — meun cu.

Pe3yJ‘ILTaTLI, KOTOPLIC OH OJY4UJ1, 3aHECCHLI B Ta6J'[I/Iuy.
F-1. H ||I11 M Fz. H
20 04 5 ?

KakoBo mie4o cuibl 12, €CJIM pblYar HaXOAUTCA B paBHOBCCI/II/I?

||I2, M

OrtBeT: M.
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DU3NKA

W3 mayanma nexapToBOil cucTeMBl KOOpAMHAT B MOMEHT BpeMeHH t = 0 Teino
(MaTepuanbHas TOUKa) OPOIICHO O/ YIJIOM K TOPU30HTY. B Tabnuie npuBeneHb
pe3yapTaThl M3MEPEHUs] KOOpAMHAT Tejla X M y B 3aBUCHMOCTH OT BPEMEHH
HaOmoneHus. BeiOepure nBa BEpHBIX YTBEPXKICHMS HA OCHOBAHWM JAaHHBIX,

MpUBEACHHBIX B TAaOJIHIIE.

|Bpems|, [ 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8
IKOO-D,EI,MHaTa X, M 0.3 0.6 09 1.2 15 1.8 2.1 24
IKOO-D,EI,MHaTa V., M 035 060 JO75 080 075 060 035 |0

1) TIIpoexuusi CKOPOCTH Vx paBHa 4 M/C.

2) B moment Bpemenu t = 0,4 ¢ IpoeKIMsI CKOPOCTH Vy paBHA HYJIIO.
y
3) B moment Bpemenu t = 0,3 ¢ mpoeKIus CKOPOCTH Ly OTPHUIATEIbHA.
y
4) Teno ymajio Ha 3eMJII0 CO CKOPOCTBIO 3 M/C.
5) Teno Gpocuii MO YIIIOM K TOPH30HTY, 0OIbIINM 45°.

OTBerT:

Ha mepoxoBaroif HAKIIOHHOH IUIOCKOCTH ITOKOWUTCS JEPEBIHHBIA OpYyCOK. YTom
HaKJIOHA IUIOCKOCTH YBEJIMYWIIN, HO OPYCOK OTHOCHTENBHO IIIOCKOCTH OCTAJICA B
nokoe. Kak m3MeHMIIMCh TIPH 3TOM CHIIa TPEHHS TTOKOs, ASHCTBYIOMIAst HAa OPYCOK,
1 K03 GUIHEHT TpeHHs OpycKa O TIOCKOCTH?

J1st Ka>k10M BEJIMYMHBI OIIPEEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMEHBILIAETCS
3) HE U3MEHUTCS

3anummire B TaOMUIy BBIOpAaHHBIE IHUQPHI A KaXI0H (PU3NYECKON BENMYHHBI.

[Tudpsl B 0TBETE MOTYT HOBTOPSATHCA.

Cuna TpeHus noKos, AefcTByoIas
Ha OpycoK

Koadpuument rpenus 6pycka o
IUIOCKOCTh
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Temo maccoit 200 r coBepmiaeT rapMOHHYECKHe Koiebanus Baoib ocu Ox, mpu
9TOM €ro KOOpJIWHATa W3MEHSETCS BO BPEMEHHM B COOTBETCTBUU C 3aKOHOM
x(t) = 0,03-cos(10t) (Bce BemmunHb! BeIpakeHB! B CH).

YcTaHOBUTE COOTBETCTBHE MEXIy (DU3NUECKHMHU BETMYMHAMH U (OPMYJIAMH,
BBIPA)KAIOUIMMHU MX 3aBUCUMOCTH OT BPEMEHH B YCIIOBUAX JaHHOM 3ajauu.

K xaxmoil mo3uuuu nepBoro croydna Noa0epuTe COOTBETCTBYIOLIYIO HO3HLIUIO
W3 BTOPOTO CTOJNIOIa W 3alWIINTe B TaONUIly BBIOpaHHBIE HHU(QPHI IIOX
COOTBETCTBYIOIINMH OYKBaMH.

OU3SNYECKHUE BEJIMYNHBI DOOPMVIJIbI
A) umnyinbe Tena px(t) 1) —0,065sin(10t)

5 2) 0,09 cos(20t)
En(l;[)()TeHI_lI/IaJ'IBHaﬂ OHEprus Tejiaa 3) 9 '1073 C052 (10t)

4) 0,6sin”(10t)

OTBeT:

B cocyne conepxurtcs apron noj nasnenueMm 150 klla. Konuenrpauuto aprosa
VBENIMYMIIN B 2 pa3a, a CPEAHIOI KHHETHYECKYI0 SHEPTHI0 €ro MOJEKYI
yMeHbIIWIY B 3 paza. OnpenenuTe yCTAHOBUBILIEECS JTaBIICHUE Ta3a.

OTBeT: klla.

Pabouee Teno Temnonoi mamunsl ¢ KITJ[ 8% cosepmiaeT 3a oquH UK paboTy
20 x/]x. Kakoe KoiIM4ecTBO TEIUIOTHI NOTy4YaeT pabouee TeJlo OT HarpeBaTels 3a
LUKI?

Orser: kJK.

B cocyne, pa3nen€éHHOM Ieperopoikoil Ha JIB€ paBHBIE YacTH, HAXOJUTCS
BIIQXKHBIH BO3MyX. TemmepaTypa W JaBieHHE BO3JyXa B 00EMX YaCTAX COCyJa
0MHaKOBbI. Ero oTHOCHTENbHAS BIAXKHOCTh B OJIHOM 0JIoBUMHE cocyna 20%, a B
napyroit — 80%. Kakoii craHeT BIaXXHOCTb BO3[yXa B COCYAE, €CIH MEPETOPOJKY
yopath?

OTBeT: %.
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[Ipy u3ydeHHn mpoIeccoB, MPOUCXOIAIINX C T'eJIMeM, YYCHUK 3aHEC B TaOIUILy
pe3yJabTaThl U3MEPEHUs TEMIIEPaTyphl U JaBIEHUS OHOTO U TOT0 e KOJIM4ecTBa
rasa B DPa3JIMUHBIX PAaBHOBECHBIX COCTOsHUSX. Kakue 1Ba U3 yTBep:KAEHUI,
NpUBEIEHHBIX HIKE, COOTBETCTBYIOT PE3ylbTaTaM 3THUX OMbITOB? ['a3 cumrath
U/ICaNTbHBIM.

Mo cocToAHMA 1 2 3 4 5 6 7
_Kla 100 90 75 50 55 75 100
t °C 27 127 27 27 57 177 327

1) OGném rasa B coctostHuM 4 B 2 pasa MeHbIIle 00hEMa ra3a B COCTOSHUH 1.

2) B coctostausx 4—7 06bEM raza ObLT OJHHAKOBBIM.

3) BHyTpeHHsis SHeprus rasa B COCTOSHMM 6 B 3 pasa Oonbllie, YeM B
COCTOSIHUH 5.

4) Tlpu mepexoje OT COCTOSIHHSI 2 K COCTOSHHIO 3 B XOJC H30TEPMHUYECCKOTO
nporecca ra3 rmoxyvai Terlo.

5) TIpu nepexojie OT COCTOSHHUS 5 K COCTOSIHHIO 6 B XO/I¢ M30XOPHOTO Mpolecca
ra3 coBepuIai paboTy.

OTBerT:

B nununaape noa nopiiHeM HaXOUTCS WealbHbIN OJHOATOMHBIN ra3. @opMyJibl
A u B 103BONAIOT paccynTaTh  3HAYCHHS ~ (DU3MYCCKHX ~ BEJIMYMH,
XapaKTepU3yIoUMX cocTossHue raza. OOo3HayeHws:: p — JaBieHwe; T —
abcomroTHas TeMrepaTypa; N — 4uclio aToMoB Ta3a; k — moctossHHas bonbimana,
V — 00BéM rasa.

YcTraHOBUTE COOTBETCTBHE MEKay (popmynamu v (DU3UUSCKHMHU BETHYHMHAMH,
3HAYEHHE KOTOPBIX MOXKHO PAaCCYMTATh 110 3THM (opmynam. K ka0t mo3uiuu
MEPBOTO CTOJNONA TO0EPUTE COOTBETCTBYIONIYIO MO3UITUIO U3 BTOPOTO CTOJIOIA
U 3aIuIInTe B TaONMIy BEIOpaHHbIE U(PHI 110]] COOTBETCTBYIOLIMMHU OYKBaMH.

OOPMVYIJIbI OUSNYECKHUE BEJIMYUHbI
P 1) aGconroTHas TeMIieparypa
A) E 2) KOHIIEHTPAIUSI MOJIEKYIT
3) naBnenue
B) pVv 4) BHYTpEHHSISI SHPETHSI
Nk
A| b
OTBerT:

© 2021 Bcepoccuiickuii npoekt «EMD 100BANITIOB» vk.com/egel00ballov
CoctaButenb: CBeTnaHa BaxHuHa

TpeHnpoBoYHbIN BapmaHT Nel7 ot 19.04.2021 4/17

Ha pucyHke npeacTaBieHo pacioyIoKEeHUE IBYX HEMOBIKHBIX MOJI0KUTEIbHBIX
TOYEYHBIX IEKTPUUECKHUX 3apsaoB: +q u +q. Kak HanpasneHn (BIpaBo, BIEBO,
BBEpX, BHM3, K HaOdIojarento, OT HaOJIOAaTelns) BEKTOp HaNpsHKEHHOCTH
CYMMapHOTO JIEKTPHYECKOT0 TOJISL ATHX 3apsAnoB B Touke A? OTBeT 3amuIInTe

CJIOBOM (CITOBaMH).
+ +
4, & 4

Omeem 3anuwiume Cl1080M (ClO8ami). 6npaeo, 61e60, om HadaOaAmens, K
Habnwoamenio, 6HU3, 8eepx.

OTBeT:

ConpoTuBICHHE KaXKJOTO PE3UCTOPa B CXEME yJ4acTKa IelH Ha PUCYHKE paBHO
100 OM. Y4acTok NOAKIIIOYEH K UCTOYHUKY [TOCTOSIHHOTO HANPSKEHUS BBIBOJIAMU
A u B. Hanpsoxkenue Ha pesucrope Rz pasHo 12 B. Uemy paBHO HampsipkeHHE HA
pesucrope R3?

OrTBeT: B.

JleiicTBuTensHOE M300paKeHHE TNpEeaMeTa, MOJYYCHHOE C IIOMOIIbI0 TOHKOM
cobuparoriei JTUH3bI, HAXOIUTCS Ha PacCTOSHUM 15 cM OT JMH3bI. OnTHyeckas
cwia muH3bl 10 qoTp. Onpenenure paccTOsIHUE OT JIMH3bI 10 MPEAMETA.

OrtBeT: CM.
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Karymika WHIYKTHBHOCTH TMOJAKIIOYCHA K HCTOYHHKY TOKAa C MPEHEOPEKHUMO
MaJIbIM BHYTPSHHHUM COIIPOTHBIICHHEM depe3 pesuctop 60 Om (cM. pucyHok). B
MomeHT t = 0 ¢ kimrou K 3ambIkaroT. 3HaueHUs CHIIBI TOKA B IIETTH, H3MEPCHHBIC B
MOCJIeJ0BaTEIEHBIE MOMEHTHI BpeMeHn ¢ TouHocThio 0,01 A mpeacTaBieHBI B

TaOIuIE.
i K
L E
R
t c 0 0.5 1.0 15 2.0 3.0 4.0 5.0 6.0
A 0 0,12 0,19 0,23 0,26 0,28 0,29 0,30 0,30

1) Hanpsoxkenue Ha pe3uctope B MoMeHT Bpemenu t = 1,0 ¢ pasro 1,9 B.

2) DHeprus KaTyIIKd MaKCHMaibHa B MOMEHT BpemeHu t=0 c.

3) DJC ucrounuka Toka paBHa 18 B.

4) HampspkeHue Ha KaTyIIKe MaKCHMaJIbHO B MOMEHT BpeMeHH t = 6,0 c.

5) Monayne DJIC caMOMHAYKIIMK KAaTyIIKKH B MOMEHT BpemeHu t = 2,0 ¢ paBeH
2,4 B.

OrtBerT:

[Tmockuii KOHAEHCATOP, y KOTOPOTO 3a30p MEXIy OOKIaAKaMH 3arloHEeH
JUDJICKTPUKOM, HO}IKHIO‘IéH K HCTOYHUKY IIOCTOSIHHOI'O HaIPSIKCHUA. KaK
U3MEHSTCS B pe3ysibTaTe yJaleHuUs TUIJIEKTPUKA U3 3a30pa BeJIMYHMHA 3apsiia Ha
00KJIaIKax KOHJCHCATOPA U PA3HOCTh MTOTEHIIMAIOB MEXIAY HUMH?

Jl1s1 Ka>k10M BETMYMHBI OIIPENIEINTE COOTBETCTBYIOIINN XapaKTep U3MEHEHMSL:

1) yBenmuuurcst
2) yMEHBILIUTCS
3) He U3MEHHTCS

3anumuTe B TabIHIy BRIOpaHHBIC IU(PHI [T KOXKI0H (U3NIECKON BEIINIHHBL.
Hudps! B 0TBETE MOTYT TOBTOPATHCSL.

Pa3zHOCTH MOTEHITMATIOB MEXTY
00KJIaIKaMU KOHJICHCATOPA

Benuunna 3apsiga Ha 00KJagKax
KOHJICHCAaTopa
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3apﬂ)KeHHaH YacTHIla MacCou m, HEeCylIiasd MOJIOKUTEIbHBIN 3apdan q, ABUIKCTCA

TIepHEH/IMKYJIPHO JIMHUAM MHAYKIMH OJHOPOJHOTO MarHMTHOro mons B mo
OKPY>KHOCTH CO CKOPOCTBIO V. JIeHCTBHEM CHIIBI TSDKECTH IIPeHeOpeyb.
YcTaHOBUTE COOTBETCTBHE MEXIY (PU3NUECKUMU BEIHYMHAMHU H (GOpMyJIaMHy, TI0
KOTOPBIM MX MOXHO PacCUUTaTh.

K xaxmoil mo3uuuu nepBoro croydna Noa0epuTe COOTBETCTBYIOLIYIO HO3HLIUIO
BTOPOTO M 3alUIINTE B TaGuuUIly BbIOpaHHBIC LU(PHI 0] COOTBETCTBYIOIIMMH
OykBamu.

OU3NYECKHUE BEJIMYNHbI DOPMYVYJIbI
A) MOAYJb CHUJIBI JlopeHua, 27rm
JIECTBOBABILEH Ha YACTHULY 1) q—B
Bb) uacrora oOparueHHs 4YacTHIBI IO 2) qvB
OKPY>KHOCTH qB

3) —
2zm
mv
4) —
qB
OtBer: Alb
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YcTaHOBUTE COOTBETCTBHE MEXKIY BHJIAMU PaJHOAaKTHBHOIO pacmajga |
YPaBHEHUSIMH, OIIMCHIBAIOIIUMY TOT IPOIIECC.
K kaxknoit mo3unuu nepBoro crojdia noadepuTe COOTBETCTBYIONIYIO TTO3UIINIO
BTOPOT'O ¥ 3alUIIUTE B TAOJHIly BHIOpaHHBIE IMQPHI IO COOTBETCTBYIOLIMMHU
OykBaMmu.
BUJbI PACITAJIA YPABHEHMUS

A) ambga-pacnaz 1) H+ H > He+n

2) Z'Ac -3 Fr+ jHe

b) osnexTpoHHBI GeTa-pacnan 89 7

3) IBe+ %e—] Li+v,
4) SLi—) Be+ %e+v,

OTBerT:

Bo CKONBbKO pa3 uacToTa CBETa, COOTBETCTBYIOIIAS «KPACHOH T'paHHUIE»
dboroadderra s Meramia ¢ padoToil Beixoma 1 3B, MeHbIle 4acTOTHI CBETA,

COOTBETCTBYIOIIEH «KpacHOi rpanmue» (oTodddexra 11 MeTamia ¢ paboToit
BBIxoza 3,2 - 1071° Ix?

Ortger: B (BO) pas3 (a).
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YcTaHOBUTE COOTBETCTBUE MCKIY Fpa(l)I/IKaMI/I, MNpeACTaBJICHHBIMU Ha PUCYHKaAX,
" 3aKOHaMH1 (33BI/ICI/IMOCTHMI/I), KOTOPbIC OHMU MOT'YT BbIpaXKaThb.

K kaxmoil mo3uuuu nepBoro croyidna NoA0epuTe COOTBETCTBYIOLIYIO HO3HLIUIO
W3 BTOPOTO CTOJNIOIA W 3alWIINTe B TaONUIy BBIOpaHHBIE HHUGPHI II0X
COOTBETCTBYIOIMMH OYKBaMH.

I'PAOUK 3AKOH

A)

1) 3aBUCHMOCTH dHEpPruu (POTOHA OT JJTUHBI
BOJIHBI

- 2) 3aKOH paJInOAaKTUBHOTO paclajaa

b .
) 3) 3aBUCUMOCTbD MaKCUMaJIbHOHU
KAHETHICCKOM OHEPrun (I)OTOBJ'IGKTPOHOB oT
YaCTOTHEI CBE€TA

i 4) 3aBHCHMOCTH 3HEPTUH (POTOHA OT YACTOTHI
] cBeTa

OTBeT:
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Ha pucynke npuBeneHa dororpadus >IEKTPHYECKOH IEMU 0 H3MEPEHUIO
CONPOTHBIJIEHUsT peocTara. [lorpemrHocT H3MEpeHus CUJIbl TOKa B LEMU U
HaNpsDKEHUS Ha PEeOocTaTe paBHBI MOJOBHMHE LIEHBI JENCHHS aMmIepMmerpa U
BOJBTMETpA. UeMy paBHa MO pe3yiabTaTaM 3THUX M3MEPEHHH CHia TOKa B LETH?
3anuIImMTe OTBET C YYE€TOM MOTPEIIHOCTH.

L\
oW |
o

\

Ortser: ( + ) A.

B onanxk omeemoe Ne 1 nepenecume monbKo uucaa, He pazoenasn ux
npooéenom unu Opyzum 3HaAKoM.

HeO6XOL[I/IMO OKCIICPUMEHTAJIbHO M3Y4YUTHh 3aBUCUMOCTH YCKOPCHHA TEJIA,
CKOJIB3AIIIETO T10 IIEPOX0BATOI HAKIIOHHOM IJIOCKOCTH, OT KO3 UIIMEHTA TPEHHS
rpy3a o IIockocTh. Ha Bcex MpHUBEAEHHBIX HIKE PUCYHKAX YKa3aHbl MaccChl Tell,
YIJIBl HAKJIOHA TUIOCKOCTEH K TOpU30HTY, Koadduumentsl tpenus. Kakue nse
YCTaHOBKH CJIeyeT UCIOIb30BaTh AJIS IPOBEJEHHS TAKOrO UCCIEI0BAHUA?
3anuuinre B OTBETE HOMEPA BHIOPAHHBIX YCTAHOBOK.
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PaccmotpuTe TabmuIy, COAepKAIIYI0 XapaKTEPUCTHKH HEKOTOPHIX aCTEPOHIOB
CoaHEUYHOM CHCTEMEL.

Hazsanue Mpumepssit  [Bonbluas Mepuon GrcueHTpucuTeT(Macca, kr
acTepouga paguyc nonyock obpalleHua BoKpYr [opOuTel &*
acTepona, kM [opOuTl, a.e. gnguai 3eMHbIX

Becta 265 2,37 3,63 0,091 2.0- 1020
S3BHOMMWA 1368 2.65 4 30 0,185 83 - 1018
Llepepa 466 2,78 4,60 0,077 87 - 1020
Mannaga 261 2,78 461 0,235 32 - 1020
HOHoHa 123 2,68 4,36 0,256 o8- 1019
lefba 100 2,42 3,76 0,202 1.4-1019
IAKBUTAHWA 04 2,79 4 53 0,238 11- 1018

2

b
1——2, rme b —
a

* DKCHEHTPUCHUTET OpOHTHI ompeznensercs mo ¢Gopmyie € =

MaJiasi IoJIyoCh, a — OoJIbIas moayock opouThl. [Ipu e = 0 — okpy)HOCTB; 0 < e <
1 — smmwrc.

Breibepure  Bce  BepHBIE  YTBEpXKIEHHS,  KOTOpPBIE  COOTBETCTBYIOT
XapaKTEPUCTUKAM aCTEPOUJIOB.

1) Bropas kocMmuueckash CKOPOCTh ISl acTepouzma Becta cocraBmser Gosnbiie
11 xm/c.

2) bonpiias moayoch OpOWTHI acTepoua DBHOMHS COCTABISCT MPHMEPHO
397,5 MIIH KM.

3) Acrepoun FOHoHa Bpamraercsi mo 6osiee BBITSHYTONH OpOWTE, YeM acTepOH.l
Lepepa.

4) Opoura acrepouna ['eba HaxoquTcst Mex Iy opoutamu Mapca u FOnutepa.

5) CpenHss IIOTHOCTb acTepouaa AKBUTaHUs cocTaBusgeT 700 kr/m®.

OrtBeT:

He 3a0y0vme nepenecmu éce omeemut 6 01aHK omeemog Ne 1 ¢ coomeemcmeuu
¢ uncmpykyueii no evinoanenuto paoomwlt. Ilposepvme, umoovl Kaxycowiii
omeem 0l 3anUCAH 6 CHPOKE C HOMEPOM COOMEEMCHIEYIOu;e20 3A0aHU .

Yacrp 2
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Omeemom K 3a0anuam 25-26 aensemcsn uucno. 3anuwiume 3mo 4ucio 8
none omeema ¢ mexcme padomvl, a 3amem nepenecume ¢ B/IAHK
OTBETOB MNe 1 cnpasa om Homepa cOOMEEemMCMEyOuiez0 3a0aHuUA,
Hauunasa c nepeoii kiemouxu. Kasxcovlii cumeon nuwiume 8 omoenvHou
K/lemouKke 6 COOMGEemcmeuu ¢ NPueeOéHHvIMuU 6 0]1anKe obpazyamu.
Eounuust usmepenus pusuueckux 6eudun RUCAMb He HYHCHO.

IIpn cxxatnm 40 T HEOHA NPH MOCTOSHHOM JABJICHUH €r0 BHYTPECHHSS SHEPTHUS
ymenbmmiack Ha 1800 /Ix. Kakoe KoiIMm4yecTBO TEIIOTHI OBUIO TIEPEdaHO IMPH
3TOM r'a30M OKPYXXAIOLINM Tenam?

Ortger: bk

B Tabuiie mokasaHo, KaKk H3MEHSUICS 3apsil OJJHON U3 00KIIa 0K KOHICHCATOPA B
U/IeaIbHOM KOJIe0aTeIbHOM KOHTYpE C TEUCHHEM BPEMEHH INpH CBOOOHBIX

KOJIEOaHHUsIX.
b1w0c P ' R P PR 6 7 g g
L 105kn PO [142 o [142 |20 [142 [ 142 po [142

Brruncnute MHAYKTUBHOCTh KATYIIKHM KOHTYpPa, €ClIM EMKOCTh KOHIECHCATOpa
paBHa 50 n®. OTBeT BhIpazuTe B MIWLIHUTreHpH (MI'H) M OKpyTIMTE 0 LIENOTO.

OTBeT: Ml H.

/s 3anucu omeemos na 3aoanusn 27-32 ucnonwvsyiime bBJIAHK OTBETOB
Ne 2. 3anuwiume cnavana nomep 3adanun (27, 28 u m. 0.), a 3amem pewenue
coomeemcmeyiouieil 3a0auu. Omeemst 3anucvléaiime YémKo u pazoopuueo.

JIBa mepeBsIHHBIX KOJIbIA AeTCKUX mupaMuIok Ne 1 i Ne 2, crtocoOHBIX Oe3 TpeHUs!
CKOJIB3UTh MO OCH, COSAMHUIN C OCHOBAHMSMHM JABYMS OJUHAKOBBIMU JIETKUMU
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MpYKUHKaMH (CM. pUCYHOK). [Tupamuaky Ne 2 momecTuin B MPOYHBIN COCYH C
BOJIOM, TIPUKPENUB OCHOBaHWE K ero gHy. O0e¢ NUpaMHUIKH TOKOSTCS
oTHOCcHUTENIbHO 3eMin. Kak W3MEHUTCS 1O CpPaBHCHHIO C OTHM CIydacMm
(YBEMUYUTCS, yMEHBIIUTCS WIIA OCTAHETCS! MTPEXKHEH) UTMHA PYKUH THPAMHUIOK
Ne I m Ne 2 Bo Bpemsi CBOOOIHOTO TaaeHUs C OaJKOHA BBICOKOTO JoMa?
ConpoTUBJICHUEM BO3TyXa MIPEHEOPEYb.

1

[ | |
[Mupamuaka Ne 1 TTupamuaka Ne 2

{aKuec (1)1/131/1%01(1/16 3dKOHOMCPHOCTH BrI ucrionszoBanmmn

Ilonnoe npasunvnoe pewenue Kaxcooit uz 3adau 28—32 0onxicno codeprcamsn
3aKOHbL U POPMYIbl, NPUMEHEHUE KOMOPBLIX HEOOX00UMO U OOCIAMOUHO 013
peuwienus 3a0auu, a maKice MamemamuyecKue npeodpazo0eanus, paciémol ¢
YUCTIEHHbIM OMEEMOM U NPU HEeO0OX0OUMOCMU PUCYHOK, HOACHAIOWUL
peuuenue.

TemoBass MamMHa ¢ MakCUMalbHO BO3MOXHBIM KIIJI mMeeT B KadyecTBe
Harpesatens pe3epByap ¢ Bojoi npu 80°C, a B kauecTBE XOJIOAUIBHUKA — COCY
co mpaoM npu 0°C. Ompenenute pabOTy, COBEPIICHHYIO MAIUHON, €ClId B
pesynbTate pacrasuio 12 Kr npaa.

JlepeBsHHBIN Mmap NpPWUBA3aH HHUTHI0 KO [HY IMIHHAPHYECKOTO COCyma C
wromaznpio aHa S =150 cm?. B COCyJl HAJIMBAIOT BOJY TaK, 4TO LIAP MOJHOCTHIO
MOTPYXKAeTCsl B KHUJAKOCTh, P 3TOM HUTh HATATUBAECTCS U JACUCTBYET Ha 1Iap ¢
cuinoit T. Ecnu HUTH niepepe3aTh, TO Wap BCILIBIBET, a YPOBEHb BOJbI U3MEHHUTCS
Ha h =5 cm. Haiinure cuny HaTsDkeHus HUTH T.

B TemnousonupoBaHHBIM CcOCy[, B KOTOPOM HaxoAurcs | Kr mbaa Mpu
temneparype —20 °C, nanunu 0,2 xr Boas! npu temneparype 10 °C. Onpenenure
Maccy JbJla B COCy[€ TIIOCIE€ YCTaHOBJICHHMS TEMJIOBOTO PABHOBECHS.
TenmoéMKOCTBIO CoCy/la M OTEPSAMH TeIlIa IpeHeOpeys.
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B o1HOpOIHOM MarHUTHOM IOJie ¢ MHAYKIMEH B, HampaBieHHOH BepTHUKaIbHO
BHH3, PABHOMEPHO BpAIAETCsl 10 OKPYXHOCTH B T'OPU3OHTAJILHOM IUIOCKOCTH
NPOTUB YacOBOW CTPENIKM MOJOKUTEIBHO 3apsDKeHHBIH HIApUK Maccod m,
TIOJBEIICHHBIN Ha HUTH ITMHON | (KOHIMYECKH MasTHHUK) (CM. PHCYHOK). YTOJI
OTKJIOHEHUsI HUTH OT BEPTUKAIIU PABEH 0, CKOPOCTh BpAILCHHUS [IIAPUKA PAaBHA V.
Haiinure 3apsin mapuka q. Caenaiite pUCyHOK C yKa3aHHEM CHII, JEHCTBYIOIINX
Ha IIapUK.

®DoTOKATOM, TOKPHITEI KambiweM (paboTa BeIXOma A 4,42-10%° JTx),
OCBEIAETCS CBETOM C JIHHON BOJMHBI A = 300 M. BrulereBimme u3 karonga
3JIEKTPOHBI MONAIaI0T B OAHOPOJHOE MAarHUTHOE 1oJjie ¢ uHAykuue B = 8,3- 10
Tn nepneHAMKYISpPHO JIMHUSAM HMHAYKUMM 3Toro nousid. Paccuuraiite
MaKCHUMaJIbHBINA PaJinyc OKPY>KHOCTH R, 0 KOTOPO# IBUKYTCS 3NEKTPOHBL?

TpeHnpoBoYHbIN BapmaHT Nel7 ot 19.04.2021 9/17

O npoexkre «IIpooubiii EI'D ka:xayio Hexesio»
JlaHHBIN KM COCTaBIeH KOMaHI0i BCEPOCCUICKOTO BOIOHTEPCKOro npoekTa «EI'D
1006ammoB» https://vk.com/egel00ballov u 6e3B03Me3AHO pacHpOCTpaHIETCS IS
TFOOBIX HEKOMMEPUYECKHX 00pa30BaTENbHBIX MEICH.

Hamiu ominbky B Bapuanre?

Hanumure Ham, moxkaJayiicTa, 1 Mbl 00513aTeJIbHO €€ HcnpaBuM!
Js 3amevyanuii 1 moskejaanuii: https://vk.com/topic-10175642 41259310
(Tax:Ke JOCTYNHBI IPyrue BAPHAHTHI U1l CKAYMBAHMS)

COCTABUTEJIb BAPUAHTA:

PUO: | Baxunna Ceeriiana BacunbesHa

Mpeamer: | ¢pusuxa

Crax: | 11 mer

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

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

IIposepvme, umoodwvl Kaixcowvlit omeem 0bl1 3ANUCAH PAOOM C HOMEPOM
coomeemcmeyou|ezo 3a0anus.
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CucreMa oLleHHBAHHSA IK3aMEHAMOHHOM padoThl Mo pusuke

3ananus 1-24

Bamanms 1-4, 8-10, 13-15, 19, 20, 22 u 23 vactu 1 u 3aganus 25 u 26 yactu
2 omeHuBaroTca | 6ayutoM. DTH 3aJaHAS CIUTAIOTCS BHIITOJHEHHBIMH BEPHO, €CIIH
MPaBUJIBHO YKa3aHBI TPEOyeMOe YUCIIO, JBA YHCIIa WU CJIOBO.

Bamanus 5-7, 11, 12, 16-18 u 21 4vactu 1 oneHuBaroTcs 2 OaiiaMu, €CIH
BEpPHO yKa3aHBI 00a 3JeMeHTa OTBeTa; | OamioM, ecinu JOmylleHa OmmOKa B
YKa3aHUHM OJHOTO W3 3JICMEHTOB OTBeTa, W ( OamioB, eciu JOMYyHICHO MBE
omubku. Eciu ykazaHo 0ojiee IBYX JIEMEHTOB (B TOM YHCJE, BO3MOXKHO, W
npaBWIbHEIE), TO cTaBuTcs O 6ayutoB. 3amanue 24 oneHUBaeTCs 2 0ajuIaMu, ecitd
yKa3aHBI BCE BEPHBIC 3JICMEHTHI 0TBETA; | Oayiom, eciii OIyIeHa OJHa OIOKa
(B TOM umMciie yKa3zaHa OJHA JIMIIHSSA LU(pa HapsSIy CO BCEMH BEPHBIMHU
JJIeMEHTAaMH WM HE 3allMCaH OJMH dJIeMEHT oTBeTa); O OayuioB, eciu TOMyIICHO
nBe ommOkn. B 3amanmsix 5, 11, 16 u 24 mopsmox 3amucu mudp B OTBETE MOXKET
OBITH Pa3INYHBIM.

Ne OtBer Ne OtBer
3aIaHus 3aJaHus

1 -25 14 8

2 9 15 30

3 0,45 16 35/53

4 1,6 17 23

5 25|52 18 23

6 13 19 14

7 13 20 2

8 100 21 42

9 250 22 0,5000,025
10 50 23 45|54
11 24|42 24 234
12 21 25 3000
13 BIIEBO 26 32
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Kpurepnu oueHnBaHusi BbINOJIHEHUS 3aJaHUI
¢ pa3BéPHYTHIM 0TBETOM

Pemenus 3amanmit 27-32 gactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHHUBAIOTCS
JKCIIEpTHOM Komuccued. Ha ocHOBe KpuTepueB, NPEINCTABICHHBIX B
NPUBEIEHHBIX HIKE TAOJUIAX, 38 BHIIOIHEHNE KaXJI0T0 3aJ]aHUs B 3aBUCUMOCTH
OT MOJIHOTHI ¥ NPaBMJILHOCTH JAHHOTO AK3aMEHYEMbIM OTBETa BhIcTaBisieTcst oT 0
110 2 6asutoB 3a 3amanue 27 v ot 0 o 3 GaoB 3a 3amanus 28 u 29-32.

JIBa mepeBsHHBIX KOJbIa AeTCKAX UpaMuIoK Ne 1 11 Ne 2, crtocoOHBIX €3 TpeHHS
CKOJIB3UTH O OCH, COSAWHWIN C OCHOBAaHHMSAMHU IBYMS OJWHAKOBBIMH JIETKUMH
MpYy>XKAHKaMH (CM. pUCYHOK). [Tnpamuaky Ne 2 moMecTHin B MPOYHBIA COCY C
BOJIOH, TIPUKPETMB OCHOBaHHE K ero mHy. O0ec mNUpaMUIKH TOKOSATCA
OTHOCUTENIbHO 3emin. Kak M3MEHHTCS MO0 CpaBHEHUIO C OTUM ClydaeM
(YBETMYIHTCS, yMEHBIIUTCS WM OCTAHETCS MPEXHEN) ATMHA TPY>KUH TUPAMUIOK
Ne 1 m Ne 2 Bo Bpemsi cBOOOAHOIO MajeHHsi C OaJKOHAa BBICOKOTO Joma?
ConpoTuBICHHEM BO3yXa IIPeHEOPEYb.

OTBeT NOSCHUTE, YKa3aB, KaKue (GU3NUCCKUE 3aKOHOMEPHOCTH Bl HCIIOIB30BAIH
III OOBICHEHUS.

[Mnpamuaka Ne |

IMupamuka Ne 2

OTBeT MOSICHHUTE, YKa3aB, Kakue (GU3nIecKrue 3aKOHOMEPHOCTH BbI ncronbs3oBanu
UL OOBACHEHUS.

Bo3mo:kHoe pemeHue:

-

Py ™

J | 1
IMupamuaxa Ne 1| TTupamuaxa Ne 2
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DU3NKA

1. B HavyanbHBIH MOMEHT BpEMEHM, KOTAAa MNUPaMHIKH HOKOWIHNCH
OTHOCHTENIFHO 3eMJIM, NPYXXMHA MHPaMHUIKKA | MOA BecoM Kouibla Oblia
CKaTa, a Mpy>KHHA MUPaMHAKY 2 ObUIa PacTAHYTA TaK, YTO CHIIA YIPYTOCTH
1 CHJIa TSDKECTH, ACHCTBYIOMINE Ha JEPEBSIHHOE KOJIBII0, CKOMIICHCHPOBAIN
CUITy ApXHMena, PaBHYIO IT0 MOAYJIIO BECY BEITECCHEHHOW BOJBI — IPY KUHA
2 pacTsHyTa.

2. Ilpm cBOOOZHOM MAAEHWM TENO HCIBITHIBAET COCTOSHHE HEBECOMOCTH:
HEBECOMBI CTaJM U KOJbLO, U Boga. Cuya Apxumena crana paBHa HYIIIO.
Bec Bcex mpeaMeToB CTal paBeH HYJIO, NMPYXHUHBI MepecTaln ObITh
neopMUPOBaHHBIMU: MIPYKUHA | pacTsHyNach, NPYKHUHA 2 — CKaJack.

KpI/ITepI/II/I OLCHHMBAHUWA BBITIOJITHCHUA 3aJaHUA Bamier

[lpuBeneHo TOJNIHOE TPABMIBHOE pEIICHHE, BKIIIOYAIOIIEE
MIPaBUJIBHBIN OTBET (B JaHHOM CiIydae: II. 1) U MCuepIbIBaOLIe
BEPHBIE PACCYXICHUS C NPSAMBIM yKa3aHHEM HaOJ01aeMbIX 3
SIBIICHUH 1 3aKOHOB (B IaHHOM cCayuae: yclogue pagnogecus 0is
08YX mej, COCIMOSHUE He8eCOMOCMIL).

JlaH mnpaBUIIBHBIA OTBET, M IPHUBEIACHO OOBSICHEHHE, HO B
pELIEHNH UMEIOTCS OJWH WM HECKOJBKO W3 CIEIYIOLINX
HEJIOCTaTKOB.

B o00bscHeHWH HE yKa3aHO WM HE HUCIHOJB3YETCS OJHO U3
(busnvecKkux SBJICHUH, CBOWCTB, ONPEICIICHHA WM OAWH W3
3aKkOHOB ((hopMyn), HEOOXOAWMBIX JJs TOJHOTO BEPHOTO
oOBsicaeHus. (Y TBepKICHIE, JIe)kKaIlee B OCHOBE OOBSICHEHHUS, HE

MOJKPEIJICHO  COOTBETCTBYIOLIMM  3aKOHOM,  CBOMCTBOM,
SIBICHUEM, OTIPE/ICIICHUEM U T.I1.)

U (M)
Yka3aHbl BC€ HEOOXOUMBIE JIJIs1 O0OBSCHEHUS SIBJICHUS U 3aKOHBI, 2

3aKOHOMEPHOCTH, HO B HHX COJEPKHUTCS OAMH JIOTMYECKUIl
HEJO0YET.

n (M)
B periieHnn UMErOTCS TUIHKAE 3aMUCH, HE BXOSIIIHE B PELICHUE
(BO3MOKHO, HEBEPHEIC), KOTOPBIE HE OT/ICJICHBI OT PEIICHHS 1 HE
3a4€PKHYTHI.

n (M)
B peuieHnn uMeercsi HETOYHOCTh B YKa3aHWM Ha OJHO U3
(¢u3n4ecKux SABJICHUH, CBOWCTB, OIpPEICICHUNA, 3aKOHOB
(dbopmyi), HEOOXOIUMBIX JJISI IOTHOTO BEPHOTO OOBSICHEHUS
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[IpencraBneHo pemieHHe, COOTBETCTBYIONIEE OJHOMY U3
CIIEAYIOIINX CITy9IaeB.
JaH mpaBuiIbHBIA OTBET HA BOMPOC 3aJaHusi, U MPHUBEACHO
00BsICHEHHE, HO B HEM HE YKa3aHbI JABA SIBIICHIS FUTH (PU3HIECKUX
3aKOHa, HEOOXOIUMBIX IS TIOJTHOTO BEPHOTO OOBSICHEHHUSI.

NN
Vka3aHbl Bce HEOOXOUMEIE [IJIs1 O0BSICHEHHS SIBJICHHS U 3aKOHEI,
3aKOHOMEPHOCTH, HO UMEIOIIHECS PAaCCyKICHH, HATIpaBICHHBIC
Ha TIOJyYyeHUE OTBETa Ha BOMPOC 3aJaHusl, HE JOBEACHBI IO
KOHIIA.

WIIn
Vka3aHbl Bce HEOOXOUMBIC 711 00BSICHEHHUS SBJICHHS U 3aKOHEI,
3aKOHOMEPHOCTH, HO MMEIOIIUECS PACCYKIIEHUS, IPUBOISIINE K
OTBETY, COJCPKAT OLIHOKH.

nIn
Vka3aHel He BCE HEOOXOAUMEIE I OOBSICHEHMS SIBICHHS H
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOTCS BEPHBIE PACCYKICHUS,
HaTpaBJICHHBIC HA PEUICHUE 3a/1a9H

Bce cimywam  pemieHus, KOTOpble HE  COOTBETCTBYIOT
BBIIIIEYKAa3aHHBIM KPUTEPUSM BBICTABJICHUS OIEHOK B 1, 2, 3 0
Ganna

Maxcumanvrorii 6ann 3

TennoBasgs MamMHa ¢ MakcUManbHO BOo3MOHBIM KIIJ mmeer B KauecTBe
Harpesartens pesepByap ¢ Bogoi rnpu 80°C, a B kauecTBe XOJIOAUIbHUKA — COCYA
co mpaoM npu 0°C. Ompenenute paboTy, COBEPIICHHYIO MAITUHOH, €CIH B

pe3ynbTare pacrasuio 12 Kr apaa.

Bo3mo:xHoe peuieHue:
XOJ'IO,HI/IJ'IBHI/IK MOJYYHJI KOJIMYCCTBO TCIIOTHI

Q,=Am=3, 3-10°-12 =3960-10° /orc. KII]T TennoBoit ManuH:
A _

77 = —= —QH QX
Q, Q,

T
MOYKHO PacCUUTATh MO popmyJie: 77 = ”T—" rne T,=80°C =353 K-

. Tak kak TeruioBast MammHa ujeanbHas, To ee KITJ[

Temneparypa Harpesatens, Tx =273 K.
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77: QH_QX = TH _TX , 1—%:1_

T T T
_x1 2 :_x’ Qn:Qx_H'
QH TH QH TH TH TX
T T
Q.-Q.-Q7*-Q =Q.(z-Y

A=3960-10° (2%: —1) ~1160x/Jorc.

Oreer: A~1160x/[oc.

KpI/ITepI/II/I OLICHUBAHUA BBINIOJTHCHHA 3aJlaHUSA Bamer

[IpuBeneHo TONHOE pemIeHHE, BKJIIOYAIOIIEE  CIICIYIONINe
SJIEMEHTBHI:

I) 3anmcaHbl TONOXKEHUS TEOPHUM U  (PU3NYECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, IIPUMECHEHHE KOTOPBIX _HEOOXOIMMO i
pemieHus 3aJadyd BBIOPaHHBIM CcHOcoOOM (B JaHHOM Ciydae:
@opmyaa 0na onpedenenus KOAUYECmea meniomul O NiA61eHUs.
sewecmsa, opmyn ons onpedenenus KII[ mennogou mauwunol,
KII/[ uoeanvroti mennooii mauiunot);

I) mpoBeneHBI HEOOXOAMMBIE MaTeMaTHYECKHE TPeoOpa3oBaHus U
pacdérsl, TNPHUBOIAIINE K IPABIILHOMY YHCIOBOMY OTBETY
(morryckaeTcsi pelIeHHE «II0 YacTAM» C IPOMEXYTOUYHBIMH
BBIYHCIICHHUSIMN);

I11) mpencTaBneH NpaBUIIBHBIN OTBET C YKa3aHUEM €IMHUI]
M3MEPEHUS] HCKOMON BEITMIHHBI

[IpencraBneHbI 3aITUCH, COOTBETCTBYIOIIUE OHOMY U3 CIICTYFOIUX
ciaydaeB. [IpaBWiIbHO 3amucaHbl BCE HEOOXOIUMBIE IMOJIOKECHHUS
TeopuH, (YU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEICHBI
HeoOxomuMble TipeoOpa3oBanus. Ho nmomymiena ommoOka B OTBETE
WJIN B MAaTEMATHUYCCKUX npeo6pa3013a1-mﬂx WJIN BBIYUCIICHHUAX.
i 1
[IpencraBneHBl TOJIBKO TOJNOXKEHUS U (OPMYJIBI, BBIPAXKAIOIIHE
(u3nvecKkre 3aKOHBI, NPUMECHEHUE KOTOPHIX HEOOXOAMMO U
JIOCTaTOYHO [IJISl peIIeHWs JaHHOW 3amadd, 0e3 Kakux-Iubo
npeoOpa3oBaHUii C WX HCIOJIH30BAHUEM, HAINpPABICHHBIX Ha

peweHwne 3aaauu
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Bce cnmydyanm — pemieHusi,  KOTOpblIE  HE  COOTBETCTBYIOT 0
BBIIIICYKAa3aHHBIM KPUTEPHUSIM BBICTABJICHHUS OIICHOK B | mm 2 Garna

Maxcumanvhulii 6ann 2

JlepeBsHHBII IIap MNpUBA3aH HUTBIO KO JAHY IWJIMHAPHUYECKOro cocyaa ¢
wiomaapio gHa S =150 cm? B cocysl HAIMBAKOT BOAY Tak, YTO IIAp TOJHOCTHIO
MOTPYXKaeTcs B )KUAKOCTh, IPU ITOM HHUTh HATATHBACTCS W JEHCTBYET Ha IIap C
cunoit T. Ecnu HUTH nepepe3aTh, TO Llap BCIUIBIBET, & YPOBEHb BOABI U3MEHUTCS
Ha h =5 cm. Hadinure cuny HaTsDKeHus HUTH T.

Bo3mo:kHOoe pemeHue:

Ycnosue paBHOBecHs! apa B niepsom ciyyae: o =T +MQ, rae

F. = PV,0 - cuna Apxumena, aeiicTByromas Ha wap B epBoM ciy4ae, Vi
— 00BbEeM YaCTH I1apa, MOrpy>KEHHOH B Boay (00beM Iapa).
Yci0Bre paBHOBECHS Wapa Bo BropoMm ciydae: F,, = Mg = pgV,, rae V-

— 00BEeM YacTu miapa, HOpr)KeHHOﬁ B JKUAKOCTb BO BTOPOM cCJIy4ac.

I) 3amucaHel TOJIOKEHHS TEOPHHM M (UHYECKHE 3aKOHBI,
3aKOHOMEPHOCTH, HNPUMCHEHUE KOTOPLIX HeO6XOI[I/IMO JUISL
pemeHns 3aJadd BBIOPAHHBIM CIIOCOOOM (B JaHHOM ciydae:
ycaosue pagHosecust mena, Gopmyna 01 onpeoeneHusi Cuibl

Apxumeoda, c6a3b 6eca 6bIMECHEHHOU JHCUOKOCMU ¢ 00beMOM
meia, NO2PYAHCEeHHO20 8 HCUOKOCTID). 3
Il) cnmeman mpaBWIBHBIM PHCYHOK C YKa3aHHEM CHII,
JISWCTBYIOIINX Ha MIai0y, YKa3aHO HaNpaBJEHUE CHUIIBI TPEHHUS,
JIEUCTBYIONIEH HA JIOCKY;

Il1) ommcanbl Bce BHOBb BBOJWMMEIC B pEIICHWH OyKBEHHBIE
o0Oo3HaueHHss (U3MUECKHX BEIMYMH (32  HMCKIIOYEHHEM
0003HaueHNH KOHCTaHT, YyKa3aHHBIX B Bapuante KUM,

0003HaUYeHU I BCJIMYWH, WUCIIOJB3YyEMBIX B YCJIOBHUH 3adadyu, U

BbruTeM M3 BTOPOTO ypaBHEHHUS MEPBOE, YUTEM, UTO V1 —V2 = Sh.
Torna T = pg(V, —V,) = pgsh, T =10°-10-100-10-0,05 =5H.
OrBer: T=5H.

Kpurepuu olieHHBaHUS BBITIOJHEHUS 3aJaHUS Bayusl
IMpuBeaeHO TIONHOE pEIEHHE, BKIIOUYAIOIIEE CIIEAYIOIINE
JJIEMEHTHI:
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CoctaButenb: CBeTnaHa BaxHuHa

PaapemaeTCH cBobogHoe KOnupoBaHue B HEKOMMEPYECKNX 06paaoBaTeanb|x uenax

CTaHIApTHBIX OO0O3HAUYEHWH BEJNNMYMH, HWCIOJIB3YEMBIX TIPH pELICHNs), AOMyIEHa OMIMOKa, HO MPHCYTCTBYIOT JIOTHYECKH —
HaIMCaHNH QU3NIECKUX 3aKOHOB); BEpHBIC MpeoOpa3oBaHMSA C HMEIOMMMHUCST  (OPMyIaMHu, U
V) IIPOBE/IECHBI HEoOX0AUMBIE MaTeMaTH4eCcKue HanpaBJIeHHbIE HA PELICHUE 3a1a4l m
npeoOpa3oBaHKs M pacdyEThl, NPUBOAAIINE K IIPAaBHIBHOMY Bce cmywam pemeHus, KOTOpble HE COOTBETCTBYIOT L
YHCIOBOMY OTBETY (IONyCKaeTCs PpEIICHHE «II0 YacTsIM» C BBIIICYKAa3aHHBIM KPUTEPHSAM BBICTaBICHHUS OLEHOK B 1, 2, 3 0 AN
MPOMEKYTOUHBIMU BBIYUCIICHUSAMHU); Oana U
IV) mpencraBneH mNpaBWIBHBIA OTBET C YKa3aHUEM EIIUHHI Makcumanvuwiii bain 3 O
M3MEPEHUS] HCKOMON BEITMIHHBI 8
IIpaBriibHO 3amMCaHbl BCE HEOOXOAMMBIC MOJIOXKCHHS TECOPHH, B TemIon3oNMpoOBaHHBIA COCYH, B KOTOPOM Haxomutcs | K- Jbaa mOpu e
(u3nUecKkue  3aKOHBI, 3aKOHOMEPHOCTH, U  IPOBCACHBI temrieparype —20 °C, nanunu 0,2 xr Boasl npu Temmnepatype 10 °C. Onpenenure T
HeoOxonumble TipeoOpasoBanms. Ho wMmeroTcs oxwH WU Maccy JbJa B COCylde IMOCIE€ YCTAaHOBIEHHS TEIUIOBOTO PAaBHOBECUS.
HECKOJIBKO U3 CIEIYIOIMINX HEJOCTATKOB. TemnoéMKoCTBIO COCyZa U MOTEepsAMU TCIJIa HpeHereqL. [
3anucu, coorBercTBytomue myHkram Il u 11, npencrasnens! He X
B IIOJIHOM 00BEME HIIH OTCYTCTBYIOT. Bo3mo:xnoe pemenne: =
U (UJIN) S
KomuecTBo TemnoTsl, He0OX0MMOE ISl HarpeBaHMS JIbAA, HAXOJAIIETOCS
B pemenny nMeI0TCs IHIITHNE 3aIIMCH, HE BXOSIIHUE B PEIICHHE, 5 Z
KOTOpBIE HE OTJEJICHB] OT PELICHUS U HE 3a4EPKHYTHI. B KaJlopUMeTpe, 10 Temnepatypsi {y = 0C: =
2T Q, =c,m(t, —t,) = 2100-1- 20 = 42000 [rc. E
B HEoOXOIMMBIX MaTeMaTHYeCKHX IPeoOpa3oBaHUAX WU 2 N
BHIMHCIICHMSX IOTYIICHH! ONTAGKH, ¥ (HTH) B MATEMATHUSCKHX OJIMYECTBO TEIUIOTHI, BBIICIISIONIEECS PH OXJIAXKICHUH BOJIBI J10 =
npeoOpa3oBaHusAX/ BBIYMCIECHHUSX IPOIYLIEHbI JIOTHYECKH Q, =c,m,(t, —t,) =4200-0,2-10 = 8400 orc. g
BaXKHBIC IIary. Tak kak Q2 > Ql, YacTh BOJIbl KPUCTAIJIN30BAIACH. =
1 (W) o | ©
o Vv . 6 KosuecTBO TEIUIOTH, BRIAEIAIONIEECS IPH OTBEpAeBaHUH Bob! ripu 0° C:
TCYTCTBYET MMyHKT V, MM B HEM JIONyIIEHA OMIHOKa 5
: Q, = Am, =3,3-10° -0, 2 = 66000 . _
[IpencraBneHsl  3amucH, COOTBETCTBYIOIIME OAHOMY U3 —_—
CJeyIOIIHUX CIy4aeB. Tak kak Q; < Q, + Q;, To MOKHO c/enaTh BBIBOJ, YTO 3aMep3/a YACTh ——
[IpencTaBieHb! TOJBKO MOJOXKEHUS U (DOPMYJIIBI, BRIPAXKAIOIIUE o - =
pel (bopwynsi, BHIp H BOJIBI, 3HAUMT B COCYJI€ YCTAHOBUTCS TemnepaTypa t) = 0°C: =
(u3nueckue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOTUMO IS ——
pelIeHus JaHHOW 3a/1a4, 03 KaKHX-JIM00 MpeoOpa3oBaHuii ¢ uxX 3anuieM ypaBHEHHE TEILIOBOro OanaHca: Q1 = Qz + /1m31 rae M, - macca
WCIIOJIb30BAaHIEM, HAIIPABICHHBIX HA PEIICHHUE 3a1a4H. KPHUCTAITN30BABIIEHCS BOJIBL. —
I
—
W Q-Q, _42000-8400 . =
B pemenun otcyrctByer OJIHA wu3 wucxomHblx (dopmyd, 1 m, = 1 = 33.10° ~ VU, lKe, Torma macc ibaa
HeoOxoanmast 1J1sl peleHus! JaHHOH 3aa4uul (MIIH YTBEpXKIICHHE, ’
JIEXKAIEE B OCHOBE DPEIIEHHUS), HO NMPUCYTCTBYIOT JIOTHYECKH M=m +m,=11xe.
BEpHbIE TNpeo0pa3oBaHUs C HMEIOMMMHUCT  (popMyramu,
HalpaBJICHHBIE HA PELICHUE 3a/1a4H.
nJim OtBet: 1,1 xr —
o —
B O/ITHOM n3 ncxomHbIx (GopMys, HEOOXOAUMBIX ISl PEIICHUS S
JaHHOM 3amaun (MIM B YTBEpPXKICHHH, JIEXKALIEM B OCHOBE
L . _ [ E
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DU3NKA

KpI/ITepI/II/I OLICHUBAaHWA BBITIOJTHCHHUSA 3aJaHUS

Bamer

[IpuBeneHo TmoNHOE peIICHHE, BKIIOYAIONICE  CIEAYIOIIHE
JJIEMEHTHI:

) 3amucaHbl MONOKEHWSI TEOPUM W (PUIUUCCKUC 3AKOHBI,
3aKOHOMEPHOCTH, IpPHMEHEHHE KOTOPBIX HEOOXOIMMO Ui
pelieHus] 3aJadd  BBIOPAHHBIM CIOCOOOM (B JIaHHOM Clydae
ypasnenue mennio6o2o 6ananca, @Gopmyavl O OnpeoeieHus
KOU4ecmea meniomsl NpU  HAZPeSAHUU/OXNadcOeHuy meid,
NIaeneHus  8eujecmsd, NpoBeOeHa OYeHKA NOAYYEHHO20 U
OMOAHHO20 KOIUYeCmed meniomal).

Il) ommcanel Bce BHOBH BBOJWMEIC B pEIICHHN OYyKBEHHBIC
0003HauCHHS PU3MUYESCKUX BEITUUNH (3¢ UCKIIOYEHUEeM 0003HAUeH Ul
Koncmawm, yKkazawuvlx 8 eapuanme KHUM, o6o3nauenuil,
UCNONbL3YEMbIX 8 YCIO8UU 3A0adU, U CIMAHOAPMHBIX 0003HAYEHUl
BENUYUH, UCNOAL3YEMbIX NPU HANUCAHUU (DUULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIC MATEMAaTHUECKUE TPEOOPA30BAHUS U
pacuéThl, TNPHUBOIIIIKMEC K MNPABUIBHOMY YHCJIOBOMY OTBETY
(momyckaeTcsi pemIeHHE «II0 dYacTAM» C MPOMEKYyTOYHBIMHU
BEIYUCIICHUSIMA);

IV) mpencraBieH mNpaBHIBHBIA OTBET C YKa3aHHEM €IUHHIL
HU3MEPEHUS] HICKOMOM BEJIHUUHBI

[paBmwibHO 3amucaHbl BCe HEOOXOIMMBIC ITOJIOKEHHUS TCOPHH,
¢u3MyecKre  3aKOHBI,  3aKOHOMEPHOCTH, ¥  IPOBEACHEI
HeoOxouMble peodpasoBanus. Ho MMEIOTCS 0IMH MM HECKOJIBKO
U3 CJICIYIOIIUX HEIOCTATKOB.

3anucu, COOTBETCTBYIOIIKE MYyHKTY 11, mpeacTaBiIeHs! He B TOJI-HOM
00BEME MIIN OTCYTCTBYIOT.

n (UJIN)

B pemrennn nMmeroTcs JHIIHUE 3alMCH, HE BXOASAIINE B pPEIICHHE,
KOTOpBIE HE OT/ACIEHBI OT PEUICHUS U HE 3aU€PKHYTHI.

U (UJIN)

B HeoOX0oaMMBIX MaTeMaTHYECKHX NPeoOpa3oBaHUAX MM BBIUHUC-
JICHUSAX JOMYIICHBI OMMOKH, U (WJIM) B MaTeMaTHYECKUX ITpeodpa-
30BaHMX/ BRIYUCICHHSAX MTPOIYIIICHBI JOTHYECKH BayKHBIE IITary.

n (UJIN)

OrtcyTtcTByeT yHKT [V, nim B HEM J0ITyIIIeHa ONTHOKA

Hpe}ICTaBHCHH 3alrcCu, COOTBETCTBYIOMINE OTHOMY U3 CICAYIOMINX
CJIy4acB.
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ITpencTaBneHsl TOIBKO MONOXKEHHS W (HOPMYIIBI, BBIPAXKAIOIINE
¢du3udyeckne 3aKOHBI, NMPUMEHCHHE KOTOPBIX HEOOXOOMMO IS
pelIeHus TaHHOW 3aj1adu, 0e3 Kakux-1u0o MmpeoOpa3oBaHUN ¢ UX
HCTIONB30BaHUEM, HANIPABIIEHHBIX HAa PEIICHHE 3a1a4H.

N
B pemennn orcyrerByer OJJHA wn3 wucxomseix  dopmy,
HeoOXxoauMasl Uil pellieHusl JaHHOHM 3anauu (WM YTBEpIXK/ICHHE,
JeKallee B OCHOBE PEIICHMS), HO IPUCYTCTBYIOT JIOTHYECKU
BEepHBIE  Mpeo0pa3oBaHMs ¢  HMMEIOMMMHUCT  (opMyJlamy,
HanpaBJIeHHBIC HA PELICHUE 3a1a4H.

N
B OJIHOM u3 mcxoaHbIX (OPMYI, HEOOXOIUMBIX IS PELICHHS
JAaHHOM 3amaud (MIM B YTBEPXKICHMH, JISKAIleM B OCHOBE
pelieHust), NoIylieHa OIIMOKa, HO HPUCYTCTBYIOT JIOTHYECKU
BEpHBIC  Npeo0pa3oBaHUs €  HMMEIOIMMHUCS  (HOpPMYJIaMH,
HanpaBJIeHHBIC HA PELICHUE 3a1aUH

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

Maxcumanvrolii 6ann 3

B 01HOpOJHOM MarHUTHOM MOJie ¢ MHAYKIMEH B, HallpaBIeHHOW BEPTHKAIBHO
BHU3, PABHOMEPHO BPAIIACTCS MO OKPYXXHOCTH B TOPU30HTAIBHOM ILUIOCKOCTH
MPOTHUB YaCOBOW CTPENIKU MOJOKUTEIBHO 3apsDKCHHBIM I[IAPUK Maccoil m,
MIOJIBEIICHHBIN Ha HUTH JITUHON | (KOHHYECKUI MasTHHK) (CM. PHCYHOK). YTOIX
OTKJIOHEHHS] HUTU OT BEPTHKAIIM PABEH 0, CKOPOCTh BPAIICHUS IIIApUKA PABHA V.
Haiigure 3apsia mapuka q. CnenaiiTe puCyHOK € YKa3aHHEM CHII, IEHCTBYIOIINX
Ha IapHK.
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Bo3moxkHoe pemienue:

Ha mrapuk gefcTBYIOT TpH CHIIBL: CHJIA TSKECTH, CUJIa HATSDKEHUS] HUTH U
cuna JlopeHna (cM. pUCYHOK).

Y
: B
Frivgoe.
g0 S T

2. 3anuiieM BTOpo# 3akoH HproTOHA B MpOEKUMAX Ha OCH KOOPAUHAT
MHEPLHAJIBbHONW CUCTEMBI OTCUETA, CBA3AHHOM C 3eMIIEN:

2
ety

MNain g+ gvf = —
R

MNeosa—mg =0
2

mv
3. Pemmm nonyuennyto cucremy: MQ -tgar = R qvB.
4. Vaureas, uto R =1SiN ¢, momyuum Beipaskenue s 3apsa:
m, v g
q=2 (-9 1ga)
B Isina v
m Vv
Oreer: =—(— _8 ‘tga)
B Isina v
Kpurepuu OleHUBaHWS BBITIOJIHEHHS 3a1aHAS Bauist

[IpuBeneHo TOJHOE pelleHHe, BKIIOYAIOIIEEe  CIIEIYIOIINe
JJIEMEHTBHI:

) 3ammcambl mONOXKEHWS TEOpUH W (H3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, HIPUMEHEHHE KOTOPBIX _HEoOXOoAMMO  JuIs 3
pemieHusl 3amadd BBIOPAaHHBIM CHOCOOOM (B JIaHHOM ClTydae:
emopou 3axkon Hviomona, cuna Jlopenya, ¢opmyra 0ns
onpeoenenus YeHMmpoCMpPeMumenbHo20 YCKOPEHUs),
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Il) ommcanbl Bce BHOBB BBOJWMEIC B pEIICHHH OYKBEHHBIC
0003HaueHHUS PU3UUECKUX BETUUNH (3a UCKAIOUEHUeM 0O03HAUeHUl
KoHcmanm, yKazauuwvlx 6 eapuanme KHM, o6o3nauenut,
UCNONbL3YEMbIX 6 YCIOGUU 3a0adU, U CMAHOAPMHBIX 0003HAUEHUT
BEUYUH, UCTIONB3YEMbIX NPU HANUCAHUL (PU3UYECKUX 3AKOHOB);

I11) npoBeneHb HEOOXOJMMBIE MaTEMATHYECKHE IPE0Opa30OBaHUs U
pacyérsl, TNPHUBOIIIUE K IPAaBWIBHOMY YHCIOBOMY OTBETY
(mommyckaeTcsi peHIEHHE «IO YacTsIM» C  NPOMEKYTOYHBIMHU
BBIYHUCIICHUSAMH);

IV) mpencraBieH mNpaBWIBHBI OTBET C YKa3aHHEM €IUHMIL
N3MEPEHNUS] HCKOMOH BEITMYMHEI

[TpaBuabHO 3ammcaHbl Bce HEOOXOAMMBIE IIOJIOKEHHUS TEOPHH,
¢u3uyeckne  3aKOHBI,  3aKOHOMEPHOCTH, M  IIPOBEICHEI
HeoOxoauMble ipeoOpa3oBanus. Ho MMEIOTCS OJIMH MM HECKOJIBKO
U3 CIEOYIOINX HEJOCTATKOB.

3amucu, COOTBETCTBYIOIINE MyHKTY ||, mpeacTaBieHb! HE B TIOTHOM
00BEME WIIH OTCYTCTBYIOT.

U (MJIN) B periennn UMEIOTCS JIUITHAE 3aITUCH, HE BXOISIIUC B
pelIeHne, KOTOpbIe HE OTAEIEHBI OT PELICHUs U HE 3aUEPKHYTHI.

U (MJIN) B HeoOX0AMMBIX MaTEMAaTHUECKUX TPEOOPA30BAHUAX HIIN
BBIUMCIICHHUSIX JOMYIIEHBl OIUOKM, M (WIM) B MaTeMaTHYECKHUX
peoOpa30BaHMAX/ BBIYNCICHUAX MPOIYIIEHBI JOTHUECKH BasKHbBIE
IIary.

U (MJIN) OtcyterByeT nmyHKT |V, niau B HEM JomylieHa onroka

[TpeacTaBneHs! 3a1MCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIONIINX
CITy4aes.
[MpeacTaBiaeHbI TOJIBKO NOJOXKEHHS U (POPMYJIBI, BEIpAKAIOLIHE
¢u3ugeckre 3aKOHbI, IPUMEHEHNE KOTOPBIX HEOOX0AUMO U
JIOCTATOYHO JJIsl pelIeHusl TaHHOH 3a/1auu, 6e3 KaKux-JInoo
npeoOpa30BaHUii ¢ MX HCIIOIB30BAaHUEM, HAIIPABICHHBIX HA
pelIeHne 3a1aqH.

WJIn
B pemennn orcyrerByer OJJHA mn3 wucxomubeix  (opmy,
HeoOXomuMast ISl peIleHHs TaHHOHM 3ama4u (WIM yTBEp)KICHHE,
JeXkKallee B OCHOBE PEIICHMS), HO IPUCYTCTBYIOT JIOTHYECKU
BEpHBIC  MpeoOpa3oBaHHss €  HMMEIOIMMUCS  (OpMYJIaMH,
HampaBJIeHHBIE HA PELICHNE 3a1a4H.

W
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B OJIHOM u3 ncxomueix (opMysi, HEOOXOMMMBIX ISl PElICHHs
JaHHOW 3amaud (MM B YTBEPXKICHHHM, JISKalleM B OCHOBE
pelieHusi), JIOMylieHa OINMOKa, HO IPUCYTCTBYIOT JIOTHYECKH
BEpHBIE  IpeoOpa3oBaHMS €  UMEOIMUMHCA  (HopMyIaMH,
HaIpaBJICHHbIC HA PELICHHE 3a1auH.

Bce Cllydyan peuicHus, KOTOpbIC HC COOTBETCTBYIOT
BbIINICYKa3aHHBIM KPUTCPUAM BbICTABJICHUA OLICHOK B 1, 2, 3 bama

0
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Kpmeppm OLCHHUBAaHWA BBIIIOJTHCHHUA 3aJaHUA

IprBeeHO MONHOE PEIICHNE, BKITIOYAOIIEE CIICTYFOIIIE 3JIEMEHTHL:

) 3amicaHel TMOJOXEHWSI TEOPHH M (PU3HYECKHE  3aKOHBL,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPBIX HEOOXOMMMO MJsS pEUICHHS
3amadd  BBIOpaHHBIM cmocoOoM (B [aHHOM CIIydae: VpasHeHue
Ditnwmerina ons pomospghexma, emopoui 3axon Heromona, gopmynvi
02151 onpedenenus cunvl JIopeHya u yeHmpocmpemMumenbHo20 YCKOPEeHUL);

Maxcumanvrolii 6ann 3

I) ommcansr Bce BHOBD BBOJUMEBIC B pEIICHUH OyKBEHHBIC 0003HAUYCHHS
bm3udecknx BeNMWUUH (30  ucKuouenuem 0003HaueHuti KOHCMAaHm,
yrazannvix 6 sapuanme KUM, ob6o3nauenuti, ucnoibyemvix 6 yciosuu
3a0a4u, U CMAHOAPMHBIX 0DO3HAUEHUL GENUYUH, UCNONLIVEMbIX NPU
HANUCAHUU PUUYECKUX 3AKOHOB),

I11) mpoBeneHsl HeoOXoauUMBIE MaTeMaTHYeCKHE IPeoOpa3oBaHUA U
pacuéThl, IPUBOAAIINE K IPAaBIIILHOMY YHCIOBOMY OTBETY (HOIIyCKaeTCs
PELICHUE «II0 YaCTSAM» C IPOMEKYTOUHBIMH BBIYHCICHUAMH);

IV) mpencraBneH npaBUIIBHBINA OTBET C YKa3aHHWEM €IUHUI] U3MEPCHUS
HACKOMOM BEJIMYMHbI

®DoTOKATOM, TOKPHITEIM KambiweM (paboTa BeIxOma A 4,42-10° JTx),
OCBEIIAETCSI CBETOM C JUIMHON BOdHBI A = 300 HM. BbuieTeBinme u3 KaTona
3JIEKTPOHBI MONAIAI0T B OAHOPOJHOE MAarHUTHOE MoJie ¢ nHAykuue B = 8,3 10
Tn nepneHOuKyIspHO JUHUSAM HMHOYKOUM 9TOoro mons. Paccuuraiite
MaKCUMAJIbHBII pagnyc OKpY>KHOCTH R, 0 KOTOPO# NBIKYTCS 3IEKTPOHBI?

~

Bo3moxxHoe pemienue:

5N N WISHKOFOdMHIdL

c mv2 [MpaBunbHO 3amucaHbl Bce HEOOXOMUMBIE IOJOXKEHHS TEOPHUH,
3anmiem ypasHenue DitnmTeitna ans poroaddexra: N— = A+ . Bropoii ¢du3nyeckne 3aKOHBI, 3aKOHOMEPHOCTH, M HPOBEIEHBI HEOOXOIMMBIC
A npeobpas3oBanus. Ho mMeroTcs OAMH WM HECKOIBKO M3 CIETYIONIUX
mv? HEJIOCTATKOB.
3akoH HproTOHA: E =ma, qvB = , TIe ( - 3apsj 2JeKTpoHa. BeinoiHum
3ammcn, COOTBETCTBYIOIME IMyHKTY ||, mpencraBieHbl He B IOIHOM
mv , 2 hc 006BEME MM OTCYTCTBYIOT.
npeobpasopanns: R = q_B V© = E(T— A), Torma V= Y (VUTH)

B pemeHnn WMEIOTCS IMIIHUE 3aIlCH, HE BXOIIINE B pEIICHHE,
KOTOpBIE€ HE OTJIEJICHBI OT PEIICHUS U He 3a4EPKHYTHI.

" (UJIN)
B HE0OXOIMMBIX MAaTEMAaTHYECKUX MPEOOPA3OBAHMSAX WM BHIYHCICHUSIX
JIOTYIICHB! OMIMOKHW, W (MJIKM) B MaTeMaTHYECKHX NpeoOpa3zoBaHUIX/

MOJACTABUM B BBIPAKCHHUEC UIA OIIPEACIICHUA pajuyca

NN eTvoTe

BBIYHCIICHUSX MPOITYIIEHBI JIOTUIECKU BAXKHBIE IATH.
W (WJIN)

4 ,6,6-107.3.10° 10 Orcyrcryer myHskt |V, nii B HEM JomyieHa omuoKa

2- 9,1-10 : ( 300. 10,9 - 41 42-10 ) [IpencraBneHbl 3amucy, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOIIUX

R= 16-10%.8,3-10™ ~4,7-107 u=4,Tmm. CIIy4aes.

[TpencTaBiIeHb! TOIBKO NOJOXKEHHS M (POPMYJIBI, BEIpasKaroe
(hu3nyecKye 3aKOHbI, IPUMEHEHNE KOTOPHIX HEOOX0ANMO U JOCTATOYHO
JUTA PEUICHUS JaHHOHU 3a/1a4H, 6e3 KaKuX-JIn00 MpeoOpa3oBaHuil C UX
UCIIOJIb30BAaHUEM, HAIIPABJICHHBIX HA PEIICHHE 3a1auH.

Otet: R =4,7 MmMm.
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N
B pemennu orcyrctByer OJJHA 3 ncxomHsix (opmyi, HeoOXomumast
JUISL pelleHns] TaHHOW 3a/1auu (WM YTBEpIK/AEHHE, JIe)Kalllee B OCHOBE
pelIeHust), HO NPHCYTCTBYIOT JIOTHYECKH BEpHBIE IPEOOPA3OBaHUS C
MMEIOIUMHECS (pOpMyIaMu, HalIpaBICHHbBIE HA PELICHHUE 3a1a9H.

N
B OJTHOM u3 ncxomHbIx (dopmyi1, HeOOXOIUMBIX AJIS PEIeHHs] JaHHOU
3afa4d (WIN B YTBEP)KACHHH, JIEXKAIIEM B OCHOBE PEIICHNS), TOIMyIIEeHa
omuOKa, HO NPUCYTCTBYIOT JIOTMYECKH BEpHBbIE NpeoOpa3oBaHMs C
UMEIOIIUMHECS (OPMYJIaMH, HalpaBJICHHbBIE HA PELICHUE 33/1a4H.

Bce ciydam perieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KPUTEpHSIM BBICTABJICHHUS OICHOK B 1, 2, 3 Oamma

Maxcumanororii 6an

B coorserctBun ¢ IlopsgkomM mnpoBeneHust rocyJapCTBEHHOM HTOTOBOM
aTTeCcTalMy 1Mo 00pa30BaTEIbHBIM NPOTPAMMaM CpPETHEro 00IIero oopa3oBaHus
(mpuka3 MunnpocBenieanss Poccum u PocoOpramzopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBan Muntocrom Poccun 10.12.2018 Ne 52952)

«82. Ilo pe3ynpTaTaM IepBoit ¥ BTOPOI MPOBEPOK IKCIEPTH HE3AaBUCHMO APYT
OT Apyra BBICTABILSIIOT OaJIbl 32 KaXK/AbI OTBET Ha 3aJaHMs HK3aMEHAIlMOHHOM
paboter EI'D ¢ pa3BepHYTHIM OTBETOM.

B caydae cymiecTBEHHOTO pacXoXAeHHsI B Oaiiax, BBICTABICHHBIX JBYMsI
9KCIIepPTaMM, Ha3HAdaeTcsl TPeThsl MpoBepka. CyIIECTBEHHOE PACXOXKICHHE B
Gajtax ompeneNeHo B KPUTEPHUIX OLIEHUBAHNUS 110 COOTBETCTBYIOIIEMY y4EOHOMY
MPEIMETY.

OKcIepTy, OCYWIECTBISIOMIEMY TPEThIO IPOBEPKY, IPEIOCTaBISIETCS
uHdopManus 0 Oaniax, BBICTABICHHBIX OSKCIEPTAMH, paHee MHPOBEPSBIINMHU
AK3aMEHAIIMOHHYIO padoTy».

Ecnu pacxoxnenue cocraBmngeT 2 uian 6osee Oania 3a BBIIIOJHEHHE JTFOO0TO
u3 3afaHuil 25-32, To TpeTUil 3KCIIEPT NPOBEPSET TOJIBKO T€ OTBETHI Ha 3aJlaHMUs,
KOTOPBIE BBI3BAJIU CTOJIb CYIIECTBEHHOE PACXOXKICHHUE.
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