EAvHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. OU3NKA

Enunnblii rocyiapcTBeHHBI 3K3aMeH
no PU3UKE

HNHCcTpyKIMS 110 BHINOJHEHUIO padoThI

JI1st BBIMOJIHEHMS PK3aMEHAIIMOHHOM paboThl 1o (u3uke oTBOAUTCS 3 yaca 55 MUHYT
(235 munyT). PaboTa cOCTOUT M3 ABYX YacTel, BKIFOYAIOMINX B ce0s 32 3a1aHusl.

B saganusax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBISETCA IE]IO€ YKUCIO UIH KO-
HeuyHas fecaTuyHas qpoOb. OTBET 3alHIINTE B 110JI€ OTBETA B TEKCTE PabOTHI, a 3aTeM Iie-
peHecHTe 1o NpUBEAEHHOMY HIDKE 00pasiy B OmaHk orBera Ne 1. EnunuIsl H3MepeHus
(U3MYECKUX BEIUYHH MUCATh HE HYXKHO.

OTeert: 75 CM. 3 ? b 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBisieTcs 1OCIEI0BATEILHOCTE
mudp. OTBET 3aUIIATE B MOJIE OTBETA B TEKCTE PA0OTHI, @ 3aTEM IEPEHECUTE TI0 MPHBE-
NEHHOMY HIKe 00pasity 6e3 mpoOenoB, 3amsaThIX ¥ IPYTUX JOMOTHUTEIBHBIX CHMBOJIOB B
OaHk oTBeToB Ne 1.

AlB
OTper:
¥ 1 74l
OtBeToM K 3aanuio 13 sBisercs caoBo. OTBET 3alMIINTE B [10JI€ OTBETA B TEKCTE pa-
00TBHI, a 3aTeM NepeHecuTe Mo NPUBEIEHHOMY HIDKE 00pa3ily B OsaHK oTBeTOB Ne 1.

OteeT: Bﬂp_¢?30 12BN PA RO

OtBeToM K 3amaHusM 19 u 22 seistiores aBa yncia. OTBET 3alUIIUTE B II0JIC OTBETa B
TEKCTe paboThI, 8 3aTeM IIEPSHECHUTE IO MPUBEAEHHBIM HIKE 00pa3IiaM, He pa3Jesssl Ynciia
mpo6esom, B O1aHK OTBETOB Ne 1.

Maccosoe
3apaa azpa HHCIIO
slpa A
38 94 3894
0'['36']':!14 + 0.2 ) H. | [ HOIZ

OtBer Kk 3agaHusM 27-32 BKIIOYaeT B ce0st OPOOHOE OIMICaHUE BCETO XO0JIa BHIION-
HeHus 3a71aHus. B 6rmanke oTBeToB Ne 2 yka)kuTe HOMEp 3aJlaHUsI U 3alUIINTE €ro MOJTHOE
penieHue.

IIpu BeIMMCIEHUSX pa3pelIaeTcs UCIOIb30BaTh HEMPOrPaMMUPYEMbIH KaIbKyISATOP.

Bce 6nanxu EI'D 3anonHsA0TCS SIpKUMH YEPHBIMU YepHHUIaMu. JlomyckaeTcs ncmoib-
30BaHUE IeJIMEBON WM KAIWJUIAPHON PYUKH.

IIpy BBHIMONTHEHUH 33aHUII MOXHO IOJB30BAaThCS USPHOBUKOM. 3anmucH B YepHO-
BHKe, 2 TaK)e B TeKCTe KOHTPOJbHBIX H3MEPHTEJLHbIX MATepHaJIOB He YYHThIBA-
0TCS IIPU OLlCHUBAHUH PadoThI.

Bannsl, nonyuennsie Bamu 3a BeIOIHEHHBIE 3ajaHus, CyMMUpYIoTcs. [locTapaiitecs
BBITIOJTHUTH KaK MOKHO OOJIBINE 3a1aHuil 1 HaOpaTh HanOoJIbIIee KOJINIeCTBO OalIoB.
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orBeToB Nel u Ne2 3ammcan moJ MpaBUIIBHBIM HOMEPOM.

Kenaem ycnexa!

1/19

IMocne 3aBepmieHust paboThl MPOBEPHTE, UTO OTBET HA KAXJ0€ 3afaHHEe B OIaHKax

Hwmxke nprBeneHsl crpaBOYHBIE JaHHBIC, KOTOPBIE MOTYT HMOHAIOOUTHCS Bam
TIPH BBITIOJTHEHUH PaOOTHI.

ﬂechanme NMPUCTABKH

Hawnme- O06o3Haue- Mmuoxutenar | Hawnme- O06o3HaueHne | MHOXUTEIb

HOBaHME HUE HOBaHHE
ruTa r 10° CaHTH c 102
Mera M 108 MHIITH 103
KHJIO K 102 MHKPO MK 10°
TeKTO r 102 HaHO H 10°
nenn I 101 MTHKO n 1012

Koncmanmot

YHCIIO TT n=3,14

YCKOpEeHHEe CBOOOIHOTO MaJieHus Ha 3emiie g =10 m/c?

TpaBUTAlTMOHHAA ITOCTOAHHAA
YHUBEPCAJIbHAsA ra3oBas IOCTOSAHHAA
MoCcTOsIHHAs boybiiMaHa
MOCTOsSITHHAas ABora,upo

CKOPOCTH CBC€TAa B BAKyyMC

K03 PHUIUEHT MPOTIOPIIUOHATHFHOCTH B 3aK0oHE Ky-

JIOHa

MOAYJIb 3aps/ia 3JICKTPOHA

(311eMeHTapHBII HIIEKTPHUUECKHI 3apsi)
nocrostHHas [Tnanka

G =6,7-10" H-m?/xr?

R =28,31 x/(momb-
k = 1,38-10% JTa/K
Na= 6-10%° moup™
c=3-108m/c

1
k= = 9.10° Hw?/Kn?

- 4rte,
e=16-10"1Kxn

h=66-1073% x-

K)

C

Coomnouwenue meiicoy paznuiHblMu eOUHUUAMU
TeMIeparypa

aTOMHas CaAMHHUIA MaCChbI

1 aromHasi eAMHKUIIA MACChI SKBUBAJICHTA
1 57IEKTPOHBOJIBT

0K=-273°C

laeMm. = 1,66~1O'27 KT

931 MsB

15B=1,6-10"1 Jxc

~
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Macca yacrTuig

SIIEKTPOHA 91-10731 ke~ 5,5-10"* a.e.m.
IpPOTOHA 1,673 10727 k2 = 1,007 a. e. m.
HEHTpOHa 1,675-107%7 k2 = 1,008 a.e. M.

AcCTpOHOMHYECKHE BeTHYHHBI

cpenHui paguyc 3eMiu Re = 6370 xm
pamuyc Connma Ro =6,96 - 108 m
Temneparypa nosepxsHoctu Conana T = 6000 K

IThomnocms nonconueunoro macia 900 xr/m?
Boabl 1000 kr/m? amomunns 2700 kr/m3
npeBecuHsl (cocHa) 400 kr/m® sxeneza 7800 kr/m?
kepocuHa 800 kr/m® prytu 13600 kr/m?

Yoenvnaa mennoémrxocmeo

Boxbl 4,2-10% Jx/(xrK) amomunaust 900 Jx/(krK)
meaa 2,1-10% JTx/(xr-K) meam 380 JIx/(xr-K)
xenesza 460 Jx/(kr-K) ayryna 800 [Ix/(xr-K)
ceuHna 130 x/(xr-K)

Yoenvnaa mennoma

napoo6paszopanus Boasl 2,3 - 108 /K
mwiaBnenus ceuHna 2,5 - 104 Ja/K

nnasnenus npaa 3,3 - 10° JI/K

Hopmansnusie ycnoeus: nasnenne — 10° ITa, Temneparypa — 0 °C

Monapnasa macca

a3oTa 28- 10" kr/MomB reIus 4-10"° xr/Momb
aprosa 40- 10" kr/moub KHCJI0poaa 32:10°% kr/monb
BOZOPOJIA 2-107 kr/mMob JIUTHS 6-10° xr/moip
BO3yXa 29- 10" xr/MomB HEoHa 20-10° kr/monn
BOJIBI 18-10°® kr/mMonb YTJIEKUCIIOTO ra3a 44-103 kr/monb
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Yacrp 1

Omeemamu K 3a0anuam 1-24 senaromea cnoeo, HUCI0 uIU NOCAEO08AMEb-
HOCMb yup unu uucen. 3anumwiume omeem 6 nojie Omeema 6 mexkcme padonol,
a 3amem nepenecume ¢ bB/IAHK OTBETOB Ne 1 cnpasa om nomepa coomeem-
CMeyouezo 3a0aHU, HAYUHAA ¢ nepeoll Kiemouku. Kascovtit cumeon nuwmume
6 OMOeNbHOI K1emOoUKe 6 COOMEEMCMEUU ¢ NPUCCOCHHbIMU 8 O1AHKe 00pa3-
yamu. EOunuyol uzmepenusa puzuuecKux eiudun NUCAMs He HYHCHO.

Ha pucynke npencrasiieH rpaguk 3aBUCHMOCTH CKOPOCTH V TIPSIMOITUHEWHO TBHU-
JKyILerocs Tena oT BpeMenu t. Onpenenute 1o rpaguky myTb, IPOWICHHBIHN TEIOM
B nHTepBajie BpeMeHu oT 80 1o 100 ¢ mociie Havana IBHKEHHUSI.

0 10 20 30 40 50 60 TF0 80 90 100 t¢

Ortser: M

Ha pucynke npezacrasiieH rpadyk 3aBUCUIMOCTH MOJYJISL CHIIBI YIIPYTOCTH IIPY-
*uHBI F oT BenmmuuHel ee nepopmanun X. KakoBa »KecTKOCTb MPY>KUHBI?

OrtBerT: H/™m
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JIBa Tena MBMOKYTCS IO B3aHMMO MEPIICHANKYIISIPHBIM MEPECCKAIOIIUMCS IPSIMbIM,
KaK MOKa3aHO Ha PUCYHKe. MOaylh UMIyJlbca MEPBOrO Tena p1 = 8 Kr*m/c,
BTOpPOTO Tena pz = 6 kr*m/c. KakoB MOIysih UMITyJIbCa CHCTEMBI TEJ TIOCTEe UX
abCOoIIIOTHO HeynpyTroro ynapa?

¥

.?'.

T2

Ortser: Kr*m/c

Maunp4rK B3BECHII pBIOY Ha CAMOAETHHBIX BECaX C KOPOMBICIIOM 3 JIETKOW PEHKHI
(cM. pucyHOK). B xauecTBe TMpH OH HMCHOJIB30Bad 0aToH Xjeba Maccoif 1 kr.
Omnpenenure Maccy pbIObI?

T

Ortser: KI'

[lapuk, MpPUKpEIUICHHBIN K MPYXHHE, COBEPIIACT rapMOHHYECCKHE KOJIcOaHHS
BJIOJIb TOPU3OHTAILHOM ocl 0X. B TabiwIile mpencraBieHsl JaHHBIE O €T0 TOJI0-
JKeHWHU B pa3IMYHbIE MOMEHTHI BPEMEHH.

t,C 0 0,2 0,4 0,6 0,8 1,0 1,2
X, CM 0 2 4 2 0 2 4

W3 mpuBeneHHOTO HIKE CIIMCKA BRIOEPUTE 08d BEPHBIX YTBEPIKICHHUS.

1) B momenT Bpemenu 0,8 ¢ MOJIyJIb UMITYJIbCA TEJIa MAKCHMAJIEH.

2) B momeHT BpeMmenu 0,6 ¢ TEIO IPOXOUT MONOKESHHE PABHOBECHSL.

3) B wmoment Bpemenn 1,0 ¢ Teno 061agaeT MaKCHMANbHOH MOTSHIIMATHHON
JHEprueH.

4) Yacrota konebanuii 0,8 I'x

5) Awmmuryaa KojebaHuil Tena paBHa 2 CM.
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YY4eHUKH IPOBOIMIIH OIIBIT C HEOOBIINM OPYCKOM, JIeXKAITIM Ha TOPH30H-
TanbHOM Jaucke. [[uck Bparmjancs BMecTe ¢ OpyCKOM ¢ HEKOTOPOW YIiOoBOM
CKOpOCThI0. B X0/1€ ombITa YriIOBYIO CKOPOCTh IMCKa yMeHbIIWIHN. Kak u3-
MEHSTUCH TIPH ATOM JIMHEHHasi CKOPOCTh OpycKa M CHila HOPMaJIbHOTO JIaB-
JieHHs Opycka Ha onopy?

J1s1 Ka>k10M BEJIMYMHBI OIIPENEIUTE COOTBETCTBYIOUINM XapaKTep U3MEHEHUS:
1) yBenu4yuBaeTCs
2) yMEHbIIAeTCs
3) He U3MEHHUTCS

3amumuTe B TaOIHMITy BEIOpaHHBIE ITUQPHI I KaXKI0W (GU3UIECKON BEITHIMHEI.
[udpsl B 0TBETE MOT'YT HOBTOPSITHCSL.

Cuna HOpMaJIbHOI'O JaBJICHUS 6pyCKa

JIuneiiHas ckopocTh Opycka
p Py Ha OTOpYy

OTBeET:

B moment t = 0 Msuuk GpocarOT ¢ HAYATIBLHOU CKOPOCTBIO Uy MO yIIOM K
TOPU30HTY ¢ 00pbIBa BbICOTOM h (cM. prcyHOK). ['paduku A u b npencraBnsror
co00l 3aBHCUMOCTH (DU3HMUECKUX BEJIMYMH, XapaKTEPUP3YIOIUX IBHKCHUE
MSYHKa B IIPOIecce 10JIeTa, OT BpeMEHH .

YCcTaHOBUTE COOTBETCTBHE MEKAY rpadukaMud U (PU3UUCCKUMH BEIHIMHAMH,
3aBHCUMOCTH KOTOPHIX OT BPEMEHH 3TU TpPapUKH MOTYT TPEACTABIATE.
(ComporuBiieHHeM Bo3ayxa mpeHeOpeub. [loTeHIManbHas SHEPrus KamHS
OTCUUTBIBAaETCA OT YpoBHA y=0).

K kaxnoi nmo3unuu nepBoro crojdua noadepuTe COOTBETCTBYIOMIYIO MO3UIHIO
BTOPOTO ¥ 3alHIINTE B TabuuIy BbIOpaHHBIE LU(PHI IOX COOTBETCTBYIOIINMHU
OykBaMHu.
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I'PAOUKU OU3NYECKUE BEJIMYNHBI
A) |
1) mpoekius WMIyJIBCa MSIMKA
Ha ock Oy
Di ; 2) KUHETHYECKas OSHEPrust Msi-
| KA
o) 3) mpoekuus HMITyJbca MSYHKA
) r Ha ocb Ox
4) mnoTeHUIHWANbHAS DHEPTHs Msi-
KA
0 t
Ortger: Alb

IIpu ymeHbIICHHH a0CONIOTHOW TEMIIEPATyphl CPEIHEKBaIpaTHYHAs CKOPOCTh
Xa0THYHOT'O TEIUIOBOTO JBI)KEHUS MOJCKYJ Ta3a YMCHBIIMIAch B 2 pasa.
Hauansnas remneparypa rasa pasaa 600 K. KakoBa koHeuHast TeMiiepaTypa rasa?

OTBeET: K

Temmoast mammHa ¢ KITJ 20% 3a mukin paboThl HOTy4nia OT HarpeBaTelns Ko-
nmugecTBo TeoThl, paBHoe 100 /Ix. Kakyro paboTy coBepinia MammmHa 3a IHKI?

OtBer: Jox

Temmneparypa xene3Hoil getamu maccoii 0,3 kr mossicunack ¢ 20° C o 60° C.
Kakoe KOJIMYECTBO TETLIOTHI MOJIY4HIIa JIETAb NPU HATPEBAHUN?

OrtBer: Jx

[Ipyu u3ydeHHH MPOIECCOB, MPUCXOMAMMUX C TeHeM, YIEHHK 3aHeC B TabImIly
Pe3yNIbTaThl H3MEPEHHS TEMIIEPATyPhI U JABJICHUS OJHOTO ¥ TOTO K€ KOINYECTBA

rasa B pa3JIMYHbIX paBHOBECHBIX COCTOSHUX.
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Kakue JiBa U3 yTBep)KHeHPIﬁ, MPUBCACHHBIX HUXKE, COOTCTBYIOT pE3yJibTaTaM 3THUX
onbITOB? ['a3 cuntath nacajabHbIM.

Ne cocrostHus 1 2 3 4 5 6 7
p, kIla 100 90 75 50 55 75 100
t, °C 27 27 27 27 57 177 327

Ha ocHoBanuu aHanu3a 3Tol TaOIHMIBl BHIOEPETE 064 BEPHBIX YTBEPXKICHMS:

1) BHyTpeHHssI SHEPTHS Ta3a B COCTOSIHUM 3 paBHA BHYTPEHHEH SHEPTHH
rasa B COCTOSIHUH 2.

2) Tlpu mepexojie OT COCTOSIHUSL | K COCTOSIHUIO 2 B XOJI€ H30TEPMUUECKOTO
TpoIiecca ra3 COBEPINIII MOJIOXKHUTEIBHYIO paboTy.

3) B cocrosausix 1 u 7 06beM raza 0 JMHAKOBbIi

4) Tlpu nepexoe OT COCTOSHUS 6 K COCTOSHHIO 7 B XOJI€ H30XOPHOTO MPO-
1ecca ra3 oTall TeIo.

5) O6mnem raza B cocrostuuu 3 B 1,5 pa3a 6oibiiie 00beMa ra3a B COCTOSTHUN
1.

OTBeET:
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B cocyne Hen3MeHHOTO 00beMa HAXOMUTCS UACANbHBIA ra3. Ecnu yacTh rasa
BBIITYCTHUTH U3 COCYAa TPHU IOCTOSHHOM TeMIIepaType, TO KaK U3MEHATCS BEJH-
YUHBI: IUIOTHOCTP T'a3a M KOJHMYECTBO BEIIECTBA B cocye?

I[J'Iﬂ Ka)KZ[Oﬁ BCJIMYMHBI ONIPEACTIUTE COOTBCTCTByIOIIII/Iﬁ XapaKTep U3MCHCHUSA!

1) YBEIMYHBAETCS
2) YMEHBIIAETC
3) HE U3MEHUTCS

3anuuiure B Ta0IUIy BhIOpaHHBIE HUQPHI A KaXI0H (U3NYECKON BETMYHHBI.
udps! B 0TBETE MOT'YT OBTOPSITHCSL.

ITimoTHOCTB Ta3a KonnuecTBo BemecTsa B cocye

Ortser:

DNeKTpOH € HUMEET CKOPOCTh U, HAMPABICHHYIO TOPU3OHTAIBHO BIOJb MPS-
MOT'0 JJIMHHOTO MPOBOJHKKA ¢ TOKOM | (cM. pucyHok). Kyna nampaBneHa nei-

—
CTBYIOII[ast Ha AJIEKTPOoH cuia Jlopenua F,?

Omeem 3anuwume clo6oM (Closamiu). 6npaso, 61e6o, om Habal0Oamens, K
Hab00amenio, 6HU3, 6€€pX.

OTBeET:

Paccrosinne Mexay IByMsl TOUSUHBIMU 3apsiiaMH YBEJIMUUIN B 3 paza, IpHU 3TOM
BEJIMYIHY OJTHOTO M3 3apsA0B yBEIHUIIIIN B 3 pa3a. Bo CKoIbKoO pa3 yMeHbIIMICS
MOJTyJIb CHJI B3aUMOICHCTBHS .

OtBert: B paza
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Kaxkas u3 touek (1, 2, 3 wim 4), noka3aHHBIX Ha PUCYHKe, SBISIETCS M300paske-

HHEM TOYKH S B TOHKO# coOuparoriei mH3e ¢ GoKycHbIM paccTossaueM F?

- —
L B

B

Ortser:

AMOMUHUEBBIH TIPOBOMHUK AB To/BemeH Ha TOHKHUX MEIHBIX MPOBOJIOYKAX

MOJKITIOYEH K HCTOYHWKY IOCTOSHHOTO HANpsDKEHHMS TaK, KaK I0Ka3aHO Ha
pucynke. CnpaBa OT HPOBOIHWKA HAaXOIWTCS CEBEPHBIA IIOJIIOC MTOCTOSTHHOTO
MarHuTa. [1013yHOK peocTara IIIaBHO MEpEeMEIaloT BJIEBO.

3 MPUBCACHHOT'O HMKE CITMCKA ABA MPABUJIbHBIX YTBCPIKIACHUA.
N

1) ComnpoTuBicHHE peOCTaTa YBEINIHBACTCS.

2) JluHMM MAarHUTHOTO IOJIS, CO3AaHHOTO MAarHHTOM, BOKPYT HPOBOJHHKA
ADb HampaBiieHbI BIpaBo.

3) Cuna Amnepa, aeiicTByrolias Ha TPOBOTHUK AB, yBeIMuuBaeTcs..

4) Cunbl HATSHKEHHS MPOBOJIOYEK, HA KOTOPBIX TMOJBELICH MPOBOJHHK
YMEHBIIAOTCS

5) Cuia ToKa, MPOTEKAIOIIETO 10 MPOBOAHUKY AB, yMeHbIaeTcs.

OTBeT:
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IIpoToH ABMKETCS MO OKPY>KHOCTH B OJJHOPOJIHOM MAarHUTHOM I0OJI€ MEXKIY IO-
JocamMu MarHuta noj AeiictBuem cuibl Jlopenua. Kak usmeHsTes mepuon
oOpamieHnss U paguyc OpOHTHI, €CIM YBEIWIUTCS MAarHUTHAas WHAYKIOHS TPH
HEU3MEHHHOUW CKOPOCTH JIBVDKCHUS?

st KaXk10M BETMYMHBI OIPENETUTE COOTBETCTBYIOIINM XapaKTep U3MEHEHUS.

3anumuTe B TaONHMITy BEIOpaHHBIC ITUQPH U KAXKI0W (GU3UIECKON BEITHIMHEI.
udps! B 0TBETE MOT'YT OBTOPSITHCSL.

OM3NYECKAS BEJIMUMHA EE UBMEHEHUE

1) yBenmuurcs
2) yMEHBLIHUTCS
3) He U3MEHHTCs

A) niepuro 00paIeHUs YaCTHIIBI
B) panuyc opOUTHI yacTHIIEI

OrtBerT:

Hy‘IOK MOHOXPOMATHYCCKOTO CBE€TAa HNPEXOAUT K3 BOAbI B BO3AYX. Yacrorta
CBETOBOM BOJIHEI B BOJC — VvV, AJIMHaA CBETOBOM BOJIHEI B BOJAC — )\,, I10Ka3aTcCiib
NPEJIOMIICHUS BOAbI OTHOCUTEJILHO BO3ayXa — N.

YcTaHOBUTE COOTBETCTBUE MEX Iy (PU3NUECKUMU BEITMYUHAMU U opMatyamH,
10 KOTOPBIM UX MOYKHO paccuuTaTh. K KaXk[ol MO3HIMHU NEPBOTO CTOJOMA IO
OepuTe COOTBETCTBYIOUIYIO O3HIIMIO M3 BTOPOTO CTOJIOA ¥ 3alUIINTE B Ta0-
JIUITYy BEIOpaHHBIE UG PEI IO COOTBETCTBYIOUTNMH OYKBaMU.

OU3BNYECKAS BEJIMYNHA OOPMVIIA
1) v
A) CKOpPOCTB CBETa B BO3/IyXe 2) An
3) Awn
B) ckopocTh cBeTa B Boie 4) An
v
Omer: | A b
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SAnpo Bucmyra 2§§B [ WCIBITBIBAET IEKTPOHHBIN 3~ - pacmaj, IpH 5TOM o0pa-

3yeTcs aapo sneMenTa 4X . Kakossl 3apsa Z (B eIMHUIIAX SIeMEHTAPHOTO 3aps/a)
¥ MacCOBOE YHCIO A 00pa30BaBIIECTOCs sIIIpa.

3anuuure B Tabnuiy mudpsl U KaXI0H GU3NUECKON BETMIHHBI

3apsin sapa Z MaccoBoe gucio sapa A

Ortser:

B onank omeemos Ne 1 nepenecume monvko uucna, He pazoenssn ux npooe-
N10M U Opy2uM 3HAKOM.

Kakast 101151 0T GOJIBIIOTO KOIMYECTBA PAJHOAKTHBHBIX ATOMOB OCTAHETCS HEPac-

MaBIIEHCs Yepe3 MHTEpPBaJl BpEMEHH, PaBHBIM JBYM MEpHOAAM IOIypacrazna?

Ortser:
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IIpu ocBerieHUN METAUIMYECKOH TIACTHHBI CBETOM HaOromaeTcst porodddexr. Heo06xommMo 3KCIepruMEHTAIbHO H3YYHTh 3aBHCUMOCTD 3apsia, HAKOIUICHHOTO
YacroTy cBeTa V IUIaBHO M3MEHSIOT. Y CTAHOBHUTE COOTBETCTBHE MEXIy rpadu- koHzeHcaropom, ot DJIC akkymysnsropa?

KaMU 1 (QU3HYECKUMHE BEIMIHMHAMH, 3aBUCUIMOCTH KOTOPHIX OT YaCcTOTHI Haaro-

IIETO CBETA ATU TPAPUKU MOTYT MPEIACTABISIT. 1) 2.7 2 &2r  3) 28 r  4) 5) 26, 2r

) Er
R 2R 2R
BTOPOTO U 3aIUIIKUTE B TAOIUIY BEIOPaHHbBIE IU(PHI 10l COOTBETCTBYIOIMMU 2R Lid — =
OykBamu. [ L1 L}

1€ [1€ [1€ |C A
| | || !

Kakwue nBe cxemsr CJIICOYCT UCITOJIB30BaTh JJIA IPOBECACHU A TAKOI'O HCCIeI0OBaHUs?

K kaxxmoit mo3ummu nepBoro cTosda moadepuTe COOTBETCTBYIONIYIO MTO3UITHIO

TPADUKHI OU3BNYECKUE BEJIMUYNHBI

A)
1) paGora BbIX01a (POTOIIEKTPOHA B oTBer 3amumuTe HOMepa BEIOPAHHBIX OIBITOB.

n3 MCTaJlia

i
: 2) MaKCUMaJIbHBI HUMITYJIBC (o- OTtBeT:
TO3JICKTPOHOB
Y
1

' 3) 9Heprus najaroIero Ha MeTal
¢dorona
4) MakcUMaJIbHasl KHHETHYECKAs
9Heprust (POTOIIEKTPOHOB

0
B)

Omeer: | A| b

B xuure 250 muctoB. Ilo pesympraraM H3MepeHHUs ¢ MOMOIIBI0 MIJUTMMETPOBOI

JIMHEWKH TOJIIIMHA KHUTH COCTaBUIIa 3,5 CM. I{eMy paBHa TOJIIXHA OAHOIO JIMCTA,
€CJIM MOTPCIIHOCTD JIUHEHKH 1 MM.

quy paBHa TOJIMHA OJJHOI'O JIMCTAa KHUT'U C YYETOM HOIpemHOCTH?

Otser: ( + ) MM

B onank omeemoes Ne 1 nepenecume moJibko uucna, He pazoensnsn ux npooe-
JIOM Ut Opy2um 3HAKOM.
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Ha pucynke npezcrasnena guarpamma [epuumpynra-Peccena. Yacrs 2 —
TEMIIEPATYPA TIOBEPXHOCTH Omeemom K 3adanusam 25-26 nensemca yucno. 3anuwiume 3mo 4ucno 6 m
30000 15000 9000 7000 600050004000 3000 2500 nosie omeema 6 mexkcme padvomol, a 3amem nepenecume 6 bJIAHK OT- L
; e . — ————3 =10
100 kat 1000 65 - - J = BETOB N 1 cnpaéa om nomepa coomeemcmeyouiezo 3a0aHus, HAYuna AN
5 e | N - .
10 ~ CBEPXTHTAHTHI L. } o= ¢ nepeoii knemouku. Kasxicoviit cumeon numume ¢ omoenvnoit kiemouke 0
1 i = =5 2 as
10¢ 10055 = 6 coomeemcmeuu ¢ npUGeOEéHHvIMU 6 Onanke oopazyamu. EOounuyot uzme- O
1 Uiz > = penus puzuuecKux eenuyun NUCAmMs He HYHCHO. 00
B -~ THFAHTEL I O
E Ocom iz~ <
& 101 7 ST 2 = & _C
= [e ALl o = I'a3 HaxomuTes B 3anastHHOM KoJi0e mipu Temmepatype 300 K, napneHue raza paBHoO T
= 100 53 120 xI1a. Yemy cTaHeT paBHBIM JaBJICHHE ra3a B Koj0e, ecii KO0y IIOMECTUTD B
| v
= 10 5 MOpPO3WIBHYIO Kamepy ¢ Temrepatypoit 200 K? Oter Bbipasure B klla z
m e =
810210 i 10 Orser: xIla N«
10t ] bty - BEJILIE £ =
S e KAPTHEH - _ £ B i
10+ 1 %061 R ' 15 3 doxvycHOe paccTosHUE cobuparomiel TuH3bl paBHO 40 cM. Ha xakoM paccrosHuu S
F r
10 4 = OT JIMH3bI HAXOANUTCS HM300pa)keHHE IPEAMETa, PacloI0KEHHOTO Ha PaCCTOSHUN <
e - ag = 24 cM OT JMH3BI.
° B A F ¢ K M Orser: cM %
— |

CIIEKTPAJIBHEBIE KIIACCEI

Bribepete 6ce yTBepKIeHHA O 3Be37aX, KOTOPBIE COOTBETCTBYIOT IHarpaMMe M

YK@KHUTC HX HOMCpA. He 3a0y0bme nepenecmu éce omeemol ¢ o1anx omeemog Ne 1 ¢ coomeem-
1) Pammyc 3Be3mpl betenbreitse moutu B 1000 pa3 mpeBblIacT paanyc cmeuu ¢ uHCMpyKyueii no 8bINOIHENUI0 PAdombl.
Connlla, a 3HAYUT, OHA OTHOCHTCA K CBEPXTHTAHTaM; Iposepvme, umo Kkaxcowlit omeem 3anucan ¢ CMpoKe ¢ HOMEPOM COONEent-
2) IInOTHOCTH GENBIX KAPIUKOB CYIIECTBEHHO BBIIIE CPEMHEH TUIOTHOCTH CIMeVIOuez0 3a0anis
TUTaHTOB.

3) «KusHeHHBIH IMKI» 3BE3BI CHEKTPabHOrO Kiacca O IJIaBHOU mociie-
JIOBAaTEIFHOCTH OoJIee INTENBHBIN, YeM 3BE3/IbI CIIEKTPAIEHOTO Ki1acca
F rmaBHO¥ mocie0BaTEFHOCTH.

4) TemmepaTypa MOBEPXHOCTH 3BE3]] CIICKTPAIHHOTO KiIacca A BBIIIE TEM-
nepaTyphl MOBEPXHOCTH 3BE3]T CIIEKTpabHOrO Kiacca G.

5) 3Be3Bl CIIEKTPAIBHOTO KJIacca A HMEIOT TEMIIEPATYPY MOBEPXHOCTH HE
Boie 5000 K.

OTBeT:

MU ARTINAINNID - cosoeT

He 3a0y0vme nepenecmu éce omeemul 6 oO1ank omeemos Ne 1 6 coomeemcmeuu
¢ uHcmpykyueii no evinoinenuto padomol. Illposepvme, umoow Kaxcovlii om-
6em bl 3anUCAH 8 CMPOKE C HOMEPOM COOMBENICMEYIOU €20 3A0AHUS.

[OE=0]
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Jlna 3anucu omeemos na 3adanusn 27-32 ucnonwzyiime bB/IAHK OTBETOB Ne
2. 3anuwmume cuauana Homep 3a0anus (27, 28 u m. 0.), a 3amem pewienue co-
omeemcmayioueii 3a0auu. Omeemaul 3anucvléaiime 4émKo u pazdopuueo.

B temnoBom aBurareine 3 MoJib HEOHA COBEPIIAIOT LUK 1-2-3-4-1, moka3aHHBII
Ha rpaduKe B KOOpauHATax P-1, rae p — aaBiieHue rasza, T — aOCOII0THAS TeEMIIe-
parypa. Temneparypsl B Toukax 2 ¥ 4 paBHbI ¥ B 2 pa3a 0OJIbIIE TEMIIEPATYPLI B
Touke 1, a Temmeparypa B Touke 3 B 4 pa3a OGouiblie TeMieparypsl B Touke 1. ITo-
crpoiite rpaduk 3TOro mporecca B nepeMeHHbIx P-V. IlocTpoeHne o0bICHUTE,
OMUPAsCh Ha 3aKOHBI MOJICKYJISIpHOU (u3uku. Haiinute Moaysib OTHOIICHUS

pator | Ay [ Ay |.

n

DUSNKA

Ilonnoe npasunvroe pewienue Kaxcooi us 3aoau 28-32 donxcro codeparcams
3aKOHbL U hOpMYIbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO U 00OCMAMOYUHO 0N
Ppeuwenun 3a0a4u, a maKice MamemamuiecKue npeoopazoeanus, pacuémsl ¢
YUCTIEHHbIM OMEEMOM U NPU HEOOXO0OUMOCHU PUCYHOK, ROACHAIOWUIL peule-
Hue.

Kakoil myTs mpoiinet Teno 3a 2 ¢, ABUrasich 1O NPSIMOM B OJHOM HaIpaBIECHUU,
€CITH €T'0 CKOPOCTH 3a 3TO BPeMsI yMEHbIIMIACH B 3 pa3a? Momyib yCKOpPEHHs Tena
paBeH 5 m/c?.
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Ha rnaaxoif ropu3oHTaNbHOM MJIOCKOCTH HAXOAUTCS AJTMHHAS 10CKa Maccod M =
2 xr. [To mocke ckoap3uT maitba maccoit m = 0,5 kr. Ko pumpeHnT tpenns mexay
maiboit u gockoit pu = 0,2. B HauadbHBIHE MOMEHT BPEMEHH JO0CKa MOKOWTCS. B
MomeHT T = 0,8 ¢ maiiba mepecTaer CKOJIB3UTh MO Jocke. OnpeaenuTe CKOpoCTh
a0kl B HAYaIBHBIN MOMEHT (JIOCKa B HAYAIbHBIH MOMEHT TIOKOUTCS).

[E
_—

m M

_

JIBa 0TMHAKOBBIX TEILIOM30JIMPOBAHHBIX COCY/IAa COCIMHEHBI KOPOTKOH TPYOKOi C
kpanoM. O6beM Kkaxmoro cocyna V = 1 M3, B nepsom cocyae Haxoaurces vi = 1
MoJtb renust mpu Temmepatype T1 = 400 K; Bo BTopoM — v2 = 3 MoJIb aproHa Mpu
temmneparype To. Kpan otkpsiBatot. [locne ycTraHOBII€HHS] paBHOBECHOTO COCTO-
SIHUS TaBlicHHE B cocynax p = 5,4 klla. Onpenenure nepBoHaAYaIBHYIO TEMIICpa-
Typy aprosa T»..

OmnpenenuTs BO CKOJIBKO pa3 U3MEHMIACh MOIIHOCTh TPETHETO PE3UCTOPa Mociie
pasMbIKaHusi ~ KJIo4a B cxeme, H300paKEHHOW  HA  PHCYHKE.

R, =R, =R, =10m,r =0,50m.
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Ha noBepXHOCTh BOASHON Kamim o0beMoM V=1 MM® eXeCeKyHIHO HafacT

N=10' poronos ¢ wmnoii Bomusr A = 500mm. Bee poToms! nornomarorcs Bo-

noit. 3a kaxoe Bpems Karuis Harpeerca Ha AT = 47K ?

TpeHnpoBouHbI BapuaHT Ne1 ot 02.09.2019 10/19

IIposepvme, umoovl Kar)xcovlit omeem Obl1 3aNUCAH PAOOM C HOMEPOM COOM-
6emcmayouiezo 3a0anus.

O npoekre «IIpoonbiii EI'D kaxnyro Heaeaio»
JlaHHBIM KMM COCTaBJIEH KOMaHI0W BCEPOCCUICKOTO BOJIOHTEPCKOIO MPOEKTa
«EI'3 100 6amtosy https://vk.com/egel100ballov u 6e3B03me3nHO paciipo-
CTpaHseTcs A MOOBIX HEKOMMEPUECKNX 00pa30BaTeIbHBIX HENeH.

Hamonu omudky B Bapuanre?
Hanumure HaM, NOKAJIyiicTa, M MBI 00513aTeJILHO €€ ucpaBuM!
Jlast 3aMevyaHuil M moxkenanuii: https://vk.com/topic-10175642 39951777
(Tak:Ke JOCTYIMHBI IPyTrUe BAPUAHTHI VI CKAYNBAHNSA)

KoppekTopsl BapHaHTa
Enena I'ymmna https://vk.com/bagira wise
Jlrogmuaa Makamyruna hitps://vk.com/id135579343
Muxana Ky3emun https://vk.com/mukuzmin1986
Hpuna MajioBa https://vk.com/id42453932
Oubra Jlomatuna https://vk.com/id184477882
Ceeraana I'menas https://vk.com/lana201463
Anexcanap Xammios https://vk.com/a.khalilov2013
Haraabsa Ctpenkona hitps://vk.com/id60494864

CIucok UCTOYHUKOB:
- BapuanTel EI'D ocHoBHas BonHa 2019

COCTABUTEJIb BAPUAHTA:

dPUO: | Baxunna Cseritana Bacunbesna

Mpeamer: | ¢pusnka

Crax: | 11 jger

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

Caiit u gom.
ungopmamun: | https://vk.com/examcourses
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CucreMa olleHHBaHHA YK3aMEHANMOHHOM padoTsl o pu3uke

3aganun 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yactu 1 u 3aganus 25 u 26 yactu
2 oneHWBArOTCs 1 6amIoM. DTH 3aJIlaHUs CYUTAIOTCS BBIMIOJTHEHHBIMHU BEPHO, €CJIH
MIPaBUIIHHO YKa3aHBI TpeOyeMOe HCIIO0, IBA YHCIIa WITH CIIOBO.

Baganus 5-7, 11, 12, 16-18 u 21 vactu 1 oueHuBarorcsa 2 Oauiamu, e€Ciau
BEPHO yKa3aHbI 00a dJieMeHTa 0TBeTa; 1 OaioM, eciii TOMyIIeHa OIrOKa B yKa-
3aHAW OJHOTO M3 3JIEMEHTOB OTBeTa, u () 0aiyIoB, €ciau AOMYIIEHO ABE OUTHOKH.
Ecmu yka3zano 6oisiee IByX 3JI€MEHTOB (B TOM YHCIIE, BO3MOXKHO, U TIPAaBUIIBHBIE),
To ctapurcs 0 6ayioB. 3amanue 24 oreHuBaeTcs 2 0ajuTaMu, €CIIM YKa3aHbI BCE
BEpHBIE JIEMEHTHI 0TBEeTa; | O6ajoM, eciy TomyIIeHa o1Ha OmroOKa (B TOM JHcie
yKa3aHa OfHA JHUIIHSS nudpa HapsIy cO BCEMH BEPHBIMH JJIEMEHTaMHU WIIH HE
3anMcaH OJIMH 3JeMEHT oTBeTa); 0 0aIoB, eCii JOMYyIICHO JBe omubku. B 3ana-
HusIX 5, 11, 16 1 24 nopsiiok 3anucy LUgp B OTBETE MOXKET OBITH PA3IMYHBIM.

Ne 3ana- OtBer Ne zaganus OtBeT
HUS

1 150 14 3
2 16 15 2
3 10 16 34
4 2,5 17 22
5 25/52 18 31
6 23 19 84214
7 34 20 0,25
8 150 21 23
9 20 22 0,1400,004
10 5520 23 14
11 12 24 124
12 22 25 80
13 BBEPX 26 60
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KpuTepnu oueHnBaHusi BbINOJIHEHUS 3aJaHUI
¢ pa3BépHYTHIM OTBETOM

Pemenus 3ananuit 27-32 vactu 2 (¢ pa3BEPHYTHIM OTBETOM) OLICHUBAIOTCS IKC-
nepTHOi komuccue. Ha ocHOBe kKpuTepues, NMpeACTaBIECHHBIX B MPUBEAEHHBIX
HIDKE TaOJINIIax, 3a BEITOMHEHHE KaXKI0TO 3aaHUS B 3aBHCHMOCTH OT MOJTHOTHI U
NPaBHJIBLHOCTH JaHHOTO 3K3aMEHyeMbIM OTBeTa BhIcTaBisieTcs oT 0 Jio 2 6anioB
3a 3amanue 27 u ot 0 10 3 6amtoB 3a 3amanus 28 u 29-32.

B temoBoM asuraresie 3 MoJib HEOHA COBEPIIAXOT LMK 1-2-3-4-1, moKa3aHHBIN
Ha rpaduKe B KOOpAMHATAX P-T, TIe p — JaBieHUE raza, T — a0COIFOTHAS TEMIIE-
parypa. Temmeparypsl B TOUukax 2 U 4 paBHBI U B 2 pa3a OOJIBIIIE TEMIIEPATYPHI B
Touke 1, a TeMiieparypa B Touke 3 B 4 pasa Oosblie TeMreparypsl B Touke 1. ITo-
crpoiite rpaduk 3TOro mporecca B nepeMeHHbix P-V. IlocTtpoeHune oObscHUTE,
OTIMPAsCh Ha 3aKOHBI MOJIEKYJISIpHOU (pr3uku. Haiinure Moysib OTHOIICHUS

pacor | Ay [ Ay |-

Bo3moskHoe pemenne:
Ananu3upys rpaduK UK, TOTYYHUM, YTO OH COCTOUT U3 IBYX uzoxop (1-
2, 3-4) u mByx m300ap (2-3, 4-1). B mporecce 1-2, cornmacuo 3akony Ilapis,

&_pz pl_Tl_Tl_ly p2:2p1_

Tl T2 ’ pZ T2 _2_T1 2

B nporecce 4-1, cornacuo 3akony I'efi-JIroccaka \ﬁ = \Q;
T T,

ﬁzizlzll torga V, =2V,.

v, T, 2T, 2

ITpu moctpoenun rpaduka mnpoiecca B IEpeMEHHBIX P-V, ydreM, 9To

V1:V2, V3 =V4: Vl’ p1= p4’ p2: p3:2pl.
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74
2p, |2 3
B =
p -4
0 1}1 ' ém Vv

Haiinem paboty Ha yuactke 1-3: A13 = A12 + A23 = A23 (mpomecc 1-2 u3zo-

XOpHLIﬁ A12 = 0 ) Pa60Ta, COBCpUICHHAs Ira3oM, YUCJICHHO paBHa IIoIaan

¢burypsr, OTPaHUYCHHOU
A13 = A23 :(Vs _Vz)‘2p1 =V1-2p1 = 2p1V1.

Haiinem paboty Ha ygacTke 4-1:

Haiinem Moysip OTHOLIEHHS padoT: |& |= ﬁ =2.

A41 prl
Oteer: | A,/ A, |=2.

rpauKoM:

A41 = (Vl _V4)' P, = _Vl’ p=- plvl'

KpI/ITepI/II/I OLICHHUBAHWA BBIIIOJIHCHUA 3aaHUA

Bamer

[IpuBeneHo MOTHOE MPAaBHIBHOE PELICHKE, BKIIIOYAIOIICe TIpa-
BIJIBHBIA OTBET (B JIaHHOM CiydYae: 1. 1) W MCUYepIBIBAIOIINE
BEPHBIC PACCYXKIICHUS C MPSIMBIM yKa3aHHEM HaOIF0]aeMBbIX SIB-
JIEHUH U 3aKOHOB (B JaHHOM CIIy4ae: 3aKOHbl U30NPOYECcCcos:.
Hlapna u Teu-Jlioccaka, paboma 2aza npu u30X0pHOM HPO-
yecce, epaghuueckuti cMblc pabomul 8 MepMOOUHAMUKE);
nocmpoen epaux npoyecca 8 3a0aHHLIX NEPEMEHHBIX .

JlaH npaBWIIBHBIN OTBET, U PUBEICHO OOBSICHEHHE, HO B pellie-
HUW UMEIOTCS OJTUH MJIM HECKOJIBKO M3 CIEAYIONUX HEeJI0CTaT-
KOB.

B 00bsicHeHNH HE YKa3aHO WM HE UCHOJB3YeTCs OJHO u3 (u-
3UYECKUX SIBJICHUH, CBOWCTB, ONPEIEICHUN WIIM OJIUH U3 3aKO-
HOB ((opMyIT), HEOOXOTUMBIX IS TIOTHOTO BEPHOTO OOBIICHE-
Hus. (YTBepxIeHUE, JieKaliee B OCHOBE OOBSICHCHUS, HE TIOI-
KpEIUICHO COOTBETCTBYIONIUM 3aKOHOM, CBOMCTBOM, SIBJICHHEM,

OTIpeJICICHUEM | T.I1.)
U (UJIN)
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VYka3zaHel Bce HEOOXOIUMEIC Ui OOBSICHCHUs SIBIICHHS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO B HUX COICP)KHUTCS OIWH JIOTHYE-
CKHUH HEHOYET.

n (M)
B perieHun IMEIOTCS JIMIITHUE 3aIIHCH, HE BXOISIINE B PEIICHHUE
(BO3MOXXHO, HEBEpPHBIE), KOTOPHIC HE OTAEICHBI OT PEIICHUS U
HE 3a4EPKHYTHI.

n (M)
B pemennn nMeeTcs HETOYHOCTE B yKa3aHUW HA OJHO U3 (HU3HU-
YECKUX SIBJICHHWI, CBOMCTB, OIpENeICHH, 3aKOHOB ((popmyd),
HEOOXOANMBIX JIJIsI IOJIHOTO BEPHOTO OOBSICHEHUS

IIpencraBneHo pelieHre, COOTBETCTBYIOIIEE OAHOMY U3 CIIEIy-
FOIINX CITy4YaeB.
Jla" ipaBUIIBHBIH OTBET HA BOIIPOC 3alaHUS, ¥ IPUBEICHO 00B-
SICHCHHE, HO B HEM HE yKa3aHbI J[Ba SBJICHUS WIH (PU3MUCCKUX
3aKOHA, HEOOXOAUMBIX [T IOJTHOTO BEPHOTO OOBSICHEHHS.

Wi
VYka3zaHel Bce HEOOXOIUMEIC Ui OOBSICHCHUs SIBIICHHS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO HMEIOIIHUECS PacCy>KACHHUS,
HampaBJICHHBIE Ha TOJyYCHHE OTBETa HAa BONPOC 3a/JaHUs, HE
JIOBE/ICHBI 10 KOHIIA.

nim
YkazaHel Bce HEOOXOIMMEIE U OOBSICHEHUS SBIICHHUS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO UMEIOIIHECS PACCYKICHUS, IPUBO-
IAIIHME K OTBETY, COACPIKAT OIIUOKH.

Wi
‘YkazaHbI HE Bce HEOOXOAUMBIE ISl OOBSICHEHUS SBJICHUS U 3a-
KOHBI, 3aKOHOMEPHOCTH, HO HMMEIOTCS BEPHBIC PACCYXKICHHUS,
HAIpaBJICHHBIC HA PEIICHUC 3a/1a4H

Bce ciydau peuieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa-
3aHHBIM KPHUTEPHUSAM BBICTaBJICHHS OIIEHOK B 1, 2, 3 Gama

Maxcumanohviii 6ain
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Bo3moxHoe pemienue:
Tax xak cKOpOCTh yMEHBIIMIACH B 3 pa3a, To V, = 3V, re V, — HavambHas
CKOpOCTh Tena, V — CKOpOCTh Tena yepes 2 ¢. 3amuieM GopMyIty Juis onpe-

JIEeNeHNsI  CKOpPOCTH  Tela  NpH  PAaBHOYCKOPEHHOM  JBIDKCHHH:
V.=V, +at=3v_+at, BbIOIHHB MPeoOpa3OBaHKE, MOTYYNM BBIPAKE-

M
HHE JITIsl OTIPEJIENEHHUsT KOHEUHOH cKopocTH (@, = —O—,, TaK KaK CKOPOCTh
c
a, -t -5.2
TeNa yMeHbIIaeTcs): V, = — ST, T 5(m/c). Torna nauambHas

ckopocth Gyner pasHa: V, =3V, =15(m/c). Tak kak Teno asuranocs B

OJHOM HaIIpaBJICHUU, TO HpOfII[eHHLIﬁ OYyTb paBCH NCEPEMCIUICHUIO TCJIa: TaK
2 2 2 2
V=V, 5 -15

2 2
Kak VS -V, =2a (X,—X), T0 | =s=-= = =20(m).
2a, 2-(-5)
Otser: | =20m.
Kputepuu orleHUBaHYS BBITIOJTHCHUS 33 JaHUS Bamisl

[IpuBeneHo ToOJIHOE peElIEHHE, BKIJIIOYAIOIIEE CIEIYIOIINE dJie-
MEHTBI:

|) 3ammcaHbl ONOKEHUST TEOPUH W (PU3HUECKUE 3aKOHBI, 3aKOHO-
MEpPHOCTH, IPUMEHEHHUE KOTOPBIX HEOOXOJMMO JUIsl pEIIeHHUs 3a-
Jlaud BBIOPAHHBIM CIOCOOOM (B NAHHOM ciydvae: gopmynvt OJis
onpeodenenusi CKOpoCmu U nepemewenust npu pasHOYCKOPEHHOM
08UNCEHUU); 2
I1) npoBeneHb HEOOXOAUMBIC MAaTEMaTHYECKHE TPEOOPA3OBAHUS 1
pacyérhl, IPUBOSIIKE K IPABUILHOMY YHUCIOBOMY OTBETY (H0IycC-
KaeTCsl PEIICHHE IO YacTsAM» C MPOMEXKYTOUHBIMH BbIYHCIICHU-
SIMU);

I1l) mpexcTaBiieH PaBUIIBHBINA OTBET C YKA3aHUEM CMHHIL H3ME-
PEHUSI HCKOMOMN BEJTMYHHBI

IIpencraBneHbl 3a1IUCH, COOTBETCTBYIOIINE OAHOMY U3 CIEIYIOMIUX
ciydaeB. [IpaBUIBHO 3aMTUCAaHBI BCE HEOOXOIUMBIE MTOJIOKCHHUS TCO-
pun, pU3MYeCcKue 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBEICHEI HE00X0-
IuMble mpeoOpasoBanmst. Ho gomymiena ommbOKa B OTBETE WITH B Ma-
TEMATUYCCKHUX MPEOOPA30BAHUAX UM BEIYUCICHHSIX.

i
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IIpencTaBneHbI TOIBKO MOJOKEHUS U (POPMYJIBI, BEIpaXKaoLue Gu-
3UYECKHE 3aKOHbI, NPUMEHEHHUE KOTOPhIX HEOOXOIMMO U JI0CTa-
TOYHO TSI PEeIIeHUs TaHHOU 3aj1a9u, 0e3 Kakux-JIn0o mpeodpa3zoBa-
HUI C X UCTIONb30BAaHHEM, HAMIPABJICHHBIX HA pelleHue 3aJauu

Bce cnmywan pemreHus, KOTOpBIE HE COOTBETCTBYIOT BBIIICYKa3aH-
HBIM KPUTEPHAM BBICTaBICHUS OIICHOK B 1 i 2 Oana

Maxcumanouwiii 6an 2

Ha rnafkoii ropu30HTaIbHOM IIOCKOCTH HAXOAUTCS JUTHHHAS J0CKa Maccoi M =
2 xr. ITo mocke cxomp3uT maiida maccoit m = 0,5 xr. KoaddummeHt Tperns Mexry
maii6oii u gockoit | = 0,2. B HauaIbHBI MOMEHT BpEMEHH CKOPOCTh LIaHObI Vo =
2 m/c, a mocka mokoutcs. B moment t = 0,8 ¢ maiiba mepectaer CKONb3UTh TI0
nocke. OnpenenuTe CKOPOCTh a0kl B HAYaIbHBI MOMEHT.

[E
_—

m M

ﬁ

Bo3moxHoe pemienue:

_ E} ¥
7 NA_Yq »
- | ]m M

mg Y Fu

PaccMoTpuM cHuthl, eficTByIomue Ha mai6y: cua peakiuu omopsl N |,

cwia Tsokect MQ u cuna tpernst F oy co croponst gocku. Touno Takas

K€ 110 MOAYJIO (COFJ'IaCHO TPCTHLEMY 3aKOHY HLIOTOHa), HO IMPOTHUBOIIOJIOK-

Has 10 HampaBieHuto F ., NelcTByeT Ha J0CKY CO CTOPOHBI MIAi0bI, IpH

9TOM a0y OHA TOPMO3UT, a JOCKY Pa3rOHICT U3 COCTOSHUS ITOKOS.
Bremnaue cuitsl, IefCTBYIOMNE Ha CHCTEMY TEIl «IIaiiba-qocKka», Hampas-
JICHBI 110 BEPTHUKAIN U B CYMME PaBHBI HYIIO. VIMITyJIEC CHCTEMBI TE

~
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«maiba-ocKay coxpanserca: MV, = (M +m)v, rme V— koueunas cko-
POCTh MAKOBI ¥ TOCKH, TIOCJIE TOTO Kak Iaitba mepecrana CKOJIB3UTh 10
(M +m)v

- .
3anuiemM BTOpoii 3aKkoH HpI0TOHA /71 IOCKM B TIPOEKIIMU Ha OCh 0X:

nocke, Vi, — HavaibHas CKOpocTh maibel. Toraa Vv, =

Fmp = Ma, Tak kak mo Moxymo Fmp = Fmp,

a F,, =uN=umg, o
Ma = Mg, oTkyaa MOXKHO MONYYHTH g = ,u_mg Ion neiicTBueM cHbI
M

TPpCHUSA NOCKA PA3TOHACTCA 10 CKOPOCTU V 3a BpeMms T. Torua

V= v;) +ar=ar= % (Tak kak HauanbHas ckopocts gockn Vy = 0).

[To/IcTaBUM TIOJTyYEHHOE BBIPAKEHHE B ypaBHEHHUE JUTs HAYaIbHON CKOPO-
. M+m)-umgz (M +m)-ugr

CTH WAKOBL: V, = ( )- #mg - ( )- 1Y .

Mm M

JICHHBIC 3HAYCHUS (PU3HUCCKUX BEIUUHH:
= (2+0,5)-(;,2-10~0,8 =2(mlc).
Ortser: 2 Mm/c.

IToncraBum umc-

KpI/ITepI/II/I OLCHUBAaHWA BBITIOJTHCHHASA 3aJaHUs Bbamner

[IpuBeneHo ToOJIHOE peElIEHHE, BKJIIOYAIOIIEE CIEIYIOIINE dJie-
MEHTHI:

|) 3anmcaHbl MONOXKEHUS TEOPUU W (PU3MUECKHE 3aKOHBI, 3aKOHO-
MEpHOCTH, IPUMEHEHHUE KOTOPBIX HEOOXOJMMO JUIsl pEIIeHHUs 3a-
Jlau¥l BEIOpPAaHHBIM CIIOCOOOM (B JTAHHOM CIIydae: 3aKOH COXPAHEHUs
umMnyivca, emopou u mpemuil 3axouvt Heromoua, gopmyra ons
onpeoenenusi CKopoCmu npu PaAHOYCKOPEHHOM OBUNCCHUU).

1) cienan npaBUIBHBINA PUCYHOK C YKa3aHHEM CHJI, JEUCTBYIOIIUX 3
Ha [Iai0y, YKa3aHO HAMpPaBIICHUE CHJIBI TPCHHUS, NCHCTBYIOIICH Ha
JIOCKY;

I11) onrcanbl Bce BHOBb BBOJMMBIC B pELICHUH OYKBEHHBIE 0003HA-
YyeHHs (PU3MYCCKUX BEIMYUH (32 UCKIIIOYCHUEM 0003HAYCHHUN KOH-
CTaHT, yKka3aHHBIX B BapuanTte KM, o6o3HadeHUI BeTUIHH, HC-
MOJIb3YEMbIX B YCJIOBUH 3a/[a4H, U CTAaHIAPTHBIX 0003HAUYCHHUI Be-
JIMYUH, UCTIONB3YEMBIX [IPH HATMCAHUH (PU3MICCKHUX 3aKOHOB);
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IV) npoBeneHbl HEOOXOJUMbIC MATEMATHYECKUE TPEOOPA30BAHHS 1
Pacu€Thl, MPUBOAALLNE K IPABHILHOMY YHCIOBOMY OTBETY (IOIyC-
KaeTcs PeIICHHE «II0 YacTAM» C IPOMEXKYTOYHBIMH BBIYUCIICHH-
SIMU);

IV) npencraBiieH NpaBUIbHBIA OTBET C YKa3aHHEM SIUHUIL H3Mepe-
HHSI ICKOMOI{ BEITMYHHBI

[IpaBuibpHO 3ammcaHbl Bce HEOOXOAUMBIE TTOJIOKEHHS TEOpHH, PH-
3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIMMEIC
npeoOpaszoBanms. Ho uMeroTcs oAnH WM HECKOIBKO U3 CIENYIO-
IIUX HETOCTATKOB.

3anmcu, coorBercTByromue nmyHkram Il u 111, nmpencraBnens! e B
MIOJTHOM 00BEME WII OTCYTCTBYIOT.

" (UJIN)
B peieHuH MMEIOTCS JMIIHHUE 3aIlMCH, HE BXOISLINE B PEIICHUE, 2
KOTOpBIE HE OTJICJICHbI OT PEIICHUS U HE 3a4EPKHYTHI.

" (UJIN)

B HE00XOIMMBIX MaTeMaTHYECKUX MPeoOpa3oBaHUAX WIIH BBIYHC-
JICHUSIX JOIYILECHbI OMMOKH, U (MJIM) B MaTeMaTHYECKUX Ipeodpa-
30BaHUSX/ BBIYUCICHUSX POITYLICHBI JIOTHYECKH Ba)KHBIE LIArH.

U (UJIN)
OtcyTcTBYET IMyHKT V, WK B HEM JIOIyIIIEHA OIINOKa

[IpencraBnaeHsl 3alIUCH, COOTBETCTBYIOILME OJJHOMY U3 CIIETYIOLIUX
CITy4aeB.
[IpencraBieHbI TOIBKO HONOKEHUS U (POPMYIBI, BRIpaXKkaroImue hu-
3MYECKUE 3aKOHbI, IPUMEHEHNE KOTOPHIX HEOOXOIMMO UISl pelle-
HUS TAaHHOU 33124, 0e3 Kakux-JIn0o npeoOpa3oBaHuii ¢ MX HCHOJb-
30BaHUEM, HANIPABJICHHBIX HA PEIICHUE 331a4H.

nim
B pemennn otcyrerByer OJIHA u3 ncxonusix gpopmyit, HeoOXo1u-
Masi JUIsl PEIICHHs TaHHOH 3a1aun (WM yTBEPXKJICHHUE, JIS)KaIIee B
OCHOBE PEIIEHHUs), HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIE TIPeoOpa-
30BaHUs C MMEIONMMUCS (popMysIamMu, HalpaBJeHHbIE HA PEIICHHE
3a/auu.

nim
B OJIHOM u3 mcxomusix hopMyl, HEOOXOMMMBIX JUIS PElICHHS
JaHHOHW 3anauu (WM B yTBEPIKICHUH, JISKAIIEM B OCHOBE pelle-
HUA), JOMyIIEHa OIIMOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC
npeoOpa3oBaHMs ¢ UMEIOIMUMHUCS (HOpPMyTaMu, HalpaBICHHbIE Ha
pelieHne 3aJauu
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Bce cnywam peireHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKAa3aH- 0
HBIM KPUTEPHSIM BBICTABJICHHS OIICHOK B 1, 2, 3 OGamta
Makcumanvuwiti 6an 3

N

JIBa OMHAKOBHBIX TETUIOM30JUPOBAHHBIX COCY/Ia COCIMHEHBI KOPOTKOW TPyOKOM
¢ kpanoM. O6beM kaxaoro cocyna V = 1 m%. B nepBom cocyne Haxoautes vi = 1
MoJtb renust pu Temmepatype T1 = 400 K; Bo BTopoM — v2 = 3 MoJIb aproHa 1pu
temmneparype To. Kpan orkpsiBatot. [locne ycraHoBiI€eHHS] paBHOBECHOTO COCTO-
SIHUA JlaBlieHue B cocyaax p = 5,4 klla. Onpenenute nepBoHayaIbHyIO TeMIiepa-
Typy aproHa T>.

Bo3moikHoe pelieHue:
Taxk kak cOCyJIbl TSIUIOU30JUPOBAHHBIC, TO OTCYTCTBYET TEIUIOOOMEH Ta-
30B C OKpyXaroummu Tenamu. CyMMapHbIii 00beM ra30B HEe MEHSeTcs, TO-
r/1a, mperedperas pabOoTON CHII BSI3KOTO TPEHHS, BOSHUKAIOIINX TIPH MIepe-
TEKaHUH T'a30B PU UX CMEIIMBAHUN, MOXKHO CAEJATh BBIBOJ, YTO ra3bl HE
COBEPILAIOT pabOTHI HAJ BHEIIHUMU TeinaMu. Clie0BaTeIbHO, COTJIACHO
IIEPBOMY 3aKOHY TEPMOIMHAMUKHN, CyMMapHasi BHYTPEHHSS YHEPTHUS

cmecu rasos coxpansercs: U, +U, =U, +U,, tne U,,U, — Buyrpen-
HSIsl SHEPTHsl TEIUs 10 M TIOCIIE OTKPHITHS KPaHa COOTBETCTBEHHO,

U 21 U » — BHYTPCHHSS SOHCPIUs aproHa A0 U IOCJIC OTKPLITUA KpaHa.

gvl RT, + gvz RT, = gvl RT + %Vz RT, rae T — temneparypa cMecH ra-

VT +v,T, N
v, +V,

30B. BbIONHUB Npeobpa3zoBaHus, MOIyduM | =

Haiinem naBnenue cMmecu rasos. CornacHo 3akoHy JlanpToHa:
p=p,+P,, rae Py, P, — mapunansueie napnenus ra3os. U3 ypasuenus
MenneneeBa-KnaneiipoHa moiyduM BbIpaXEeHHE Ui MaplHalbHBIX AaB-
nenwii rasos: P, 2V =v,RT, p,2V =v,RT. Orkyna p, = ﬁ,
2V
_V,RT
-

[TonaBum B (hopMyIty AJIsl JaBICHUS CMECH TA30B

P,

2pV

RT
p=(v,+Vv,)—. Bolpasum Ttemmeparypy cmecu: | = ———.
2V (v,+v,)R

2pV. vT 4,1, .
(v, +v,)R v, +V,

IoxcraBum B dhopmyiy (1):

2pV 2pvV  v,T, 2pV —-v,RT.
P =y +v,T,; T, = PV _ %, _2P L1 [JoacraBum
v,R v, v,R
YHUCJICHHBIC 3HAUYCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH:
2-5,4-103 -1-1-400-8,31
T, = ~ 300K.
3-8,31
Ortser: T2=300 K.
KpI/ITepI/II/I OLUCHHWBAHNS BBIITOJIHCHHUS 3a1aHUS BaJ'IJ'H)I

[IpuBeneHo TOJIHOE peElIEHHE, BKJIIOYAIOIIEE CIEIYIOIINE dJie-
MEHTbI:

|) 3ammcaHbl ONOKEHUST TEOPUH W (HU3MUECKUE 3aKOHBI, 3aKOHO-
MEpHOCTH, IPUMEHEHHUE KOTOPBIX HEOOXOJMMO JUIsl pEIIeHHUs 3a-
JlaY¥ BRIOPAHHBIM CITOCOOOM (B JAHHOM CITy4ae 3aKOH COXPAHEHUs.
9Hepeuu cmecu 2az08, 3aKom [lanemona, gopmyna 0ns onpedeienus
BHYympennell d3Hepeuu 00HOAMOMHO20 2a3a, ypaeHenue Menodeneesa-
Knaneipona).

I) ormcans! Bce BHOBH BBOJMMBIC B pellieHHH OyKBEHHbIE 0003Ha-
YeHUs! (PU3NYECKUX BEIMYMH (3 UCKTIOUEHUEeM 0D03HAYEHUl KOH- 3
cmanm, ykazaunvlx 6 éapuarnme KUM, obosnauenutl, ucnonvsye-
MBIX 8 YCI08UU 3A0a4U, U CMAHOAPMHBIX 0O03HAYEHUL GeTUYUH, UC-
ROJIb3YeMbIX NPU HANUCAHUU DUSUUECKUX 3AKOHOB);

I11) npoBeeHbI HEOOXOAUMBIC MATEMATHICCKIE MPE0OPa3OBaHUs 1
pacyéThl, IPUBOJISIIKE K IPABUILHOMY YHUCIOBOMY OTBETY (J0Myc-
KaeTCsl PeIlIeHHEe IO YacTsAM» C MPOMEKYTOUHBIMH BbIYHCIICHU-
SIMU);

IV) npescTaBiieH NpaBUIIBHBIN OTBET C YKa3aHUEM CIUHHI] H3MEpe-
HHSI ICKOMOU BEJIMYHMHBI
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1 2
IIpencraBneHbl 3aIUCH, COOTBETCTBYIOIINE OAHOMY U3 CIEIYIOIIUX
ciyJaes.

[IpencTaBneHb! TOIBKO MOJIOKEHUS U (POPMYJIBI, BEIpaKarouue Gpu-
3MYECKUE 3aKOHBI, IPUMEHEHNE KOTOPHIX HEOOXOAMMO IS perire- 1

HHUA [laHHOﬁ 3aJa4yu, 0e3 Kakux-1udo Hp€06pa30BaHHﬁ C UX UCIIOJIb-
30BaHUCM, HAIIPABJICHHBIX HA PCHICHUC 3a/1a9U.
W
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B pemennn otcyrerByer OJIHA 13 ncxonusix gpopmyit, HeoOXo1u-
Mast A7 pellieHHs TaHHOW 3a1auul (MM yTBEp)KICHUE, JIeKallee B
OCHOBE PEIIEHHNs), HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIE TIpeoOpa-
30BaHUs C UMEIOIMMUCS (popMysIaMu, HalpaBJCHHbIC HA PEIICHHE
3aJauu.
nim

B OJIHOM u3 mcxomubix hopMyl1, HEOOXOMMMBIX JUIS PElICHHS
JAaHHOHW 3anaud (WM B yTBEPIKICHUH, JISKAIIEM B OCHOBE pelle-
HUA), JOMyIIEHa OIIMOKAa, HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC
npeoOpa3oBaHMs ¢ UMEIOINMHUCS (HOpPMyTaMu, HalpaBICHHbIE Ha
pelIeHne 3aJauu

Bce cnywan perreHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKAa3aH-
HBIM KPUTEPHSIM BBICTaBJICHHS OICHOK B 1, 2, 3 Gamta

Maxcumanvnoiii 6ain 3

Onpenenurh BO CKOJIBKO pa3 M3MEHHUTCSI MOIIHOCTb, BBIIE/IIEMast HA TPETHEM pe-
3UCTOpE, TMOCIE pPa3MBbIKAHUS KIIOYa B CXeMe, M300paKeHHOW Ha pPUCYHKE.

R, =R, =R, =10m,r =0,50m.

Bo3moxHoe peuIcHue

3ammmem 3akoH Oma JJIsA MOJIHOM Lenu nmpyu 3aMKHYTOM KITIHOYC!
g (v
I = R , A€ RO — IOJIHOC CONPOTHUBJICHUEC BHCIIHCHU LICTIN. Pe3u-
+r
0

croper R,, R, coenunensr napannensro ¢ apyr ¢ gpyrom n nocnenosa-

1 1 1.1 2

TenbHo ¢ pesucropom R;. Torma — = —+— —, clegoBa-

=—4—=
R, R, R, 1 1 1
TENBHO, R23 =0,5 Om, Ro = R23 + R1 =0,5+1=1,50wm).

I =1, =1,+1;; rme |, 1,, |, — cunsr Toka uepes nepsiii, Bropoii n

Tpetuit pesucropsl, coorsercrento. Tak kak U, =U,,a R, = R;, 1o,

3 I

cormacHo 3akony Oma s yuactka e |, =—=, |, = 1; =—. Mom-
R, 2
HOCTB, BBIZIENISIEMasi HA TPETHEM PE3UCTOPE IO PA3MBIKAHHUSA KIIHOUA:
2 2
I &

. R3' Tlocne Ppa3MbIKaHUs KJIr0o4a,

P=I’R,=|-| ‘R, =| ————
P2 2) % 2Ry +r)

TIePBBIA M TPETUH PE3UCTOPHI OyIyT COEANHEHBI IOCIEI0BATEIbHO, U 00-
Iee CONMPOTHBIICHUE BHEITHEH Lenu OYIeT paBHO:

R(', =R, +R; =1+1=2 Om. Cuna Toxa B ienu nocie pasmbiKaHus

&
KJIro4ya: I = ———, Torja MOIIHOCTb, BbIACIUBIIAACA HAa TPETHEM PE3U-
R, +r
2
- P
crope P =| —— | -R;. Torza:
R,+r
2
&
. : 3 2 2 2
P \Ry+r 2(Ry+r) | _(2(5+05) ) ( 4
P e Y o Ry+T 2+0,5 25)"
2R, +1)) °
P
—=2,56.
p

Ortser: E =2,56
=)

KpI/ITepI/II/I OLICHHUBAHWA BBITIOJIHCHUA 3aJaHUsA bamnsr

[IpuBeneHo ToOJIHOE peElIEHHE, BKJIIOYAIOIIEE CIEIYIOIINE dJie-
MEHTbI:

|) 3ammcaHbl TONOKEHUST TEOPUH W (HU3HUECKUE 3aKOHBI, 3aKOHO-
MEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAMMO AJIs PELICHHS 3a-
Jlayvl BBIOpaHHBIM cHOocOOOM (B AaHHOM citydae: 3akon Oma 0na
HONHOU Yenu NOCMOsSIHHO20 MoKa, 3akoH Oma 01 yyacmka yenu,
@opmynvl 01 onpeodenenus CONPOMuUBLeHUs NPOBOOHUKOE, COEOU-
HEHHBIX NOCAE008AMENbHO U NAPALIENbHO, (YOpMYbl 0N CUb
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MOKA U HANPAANCEHUSL NPU NOCE00BAMENLHOM U NAPATIETLHOM CO-
edunenuu, popmyna 01 onpeoenenusi MOWHOCMU, GblOELeMOl HA
pesucmope);

I) onvcanbl Bce BHOBh BBOJUMBIC B PCIICHUH OYKBCHHBIC 0003HA-
yeHUs] (PU3NYECKUX BEJIMUYHUH (3a UCKIIOUeHUEeM 0603HAYEeHUl KOH-
cmanm, ykazannvix 6 eapuanme KUM, obosnauenuil, ucnonvsye-
MBIX 8 YC0BUU 3A0a4U, U CMAHOAPMHBIX 0OO3HAYEHUL GeTUYUH, UC-
NOAb3YEeMbIX NPU HANUCAHUU DUFULECKUX 3AKOHOB);

I11) mpoBeaeHbI HEOOXOIUMBIE MaTEMaTHUECKHE TIPE0Opa3oBaHus U
pacu&Thl, MPUBOAAIINE K IPAaBUIEHOMY YHUCIOBOMY OTBETY (ZIOITycC-
KaeTCs PEIICHUE IO YacTsAM» C IMPOMEKYTOYHBIMH BBIYKCICHU-
SIMHA);

IV) nmpencraBiieH npaBUIbHBIA OTBET C YKa3aHUEM SUHHI] U3MEpe-
HUS HICKOMOU BEJINYHHBI

[IpaBuiabpHO 3amucaHbl Bce HEOOXOAUMBIC MOJIOKEHUS TCOPUH, PU-
3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIMMEIC
npeoOpaszoBanus. Ho uMmeroTcs oAnH WM HECKOIBKO U3 CIEYIO-
LIMX HEJOCTATKOB.

3ammcu, COOTBETCTBYIONTNE MyHKTY ||, peacTaBieHs! HE B TOTHOM
00BEME UITH OTCYTCTBYIOT.

U (UJIN)
B peuieHur UMEIOTCSI JIMIIHNE 3aMUCH, HE BXOMSIINE B PELICHUE,
KOTOpBIE HE OT/CJICHBI OT PEIICHHUS U HE 3aUEPKHYTHI.

U (UJIN)
B HEOOXO0IMMBIX MaTEMAaTHYECKUX MPEOOPa30BaHUAX WIIM BBIYHC-
JIEHUSIX JTOMYIIEHBI ONTMOKH, U (WJIM) B MAaTeMaTHIECKUX TIpeodpa-
30BaHUsIX/ BBIYUCICHHUSX MPOIYIICHEI IOTHUCCKU BasKHBIC IIATH.

U (UJIN)
OrtcytcrByeT myHKT |V, ninu B HEM JormyIeHa omuoka

[pezcraBiieHbl 3aMKUCH, COOTBETCTBYIOLIHME OAHOMY U3 CICAYIOIIUX

CIIy4acs.

IIpencTaBneHBI TOJBKO MMOJIOKEHUS U (POPMYITBI, BEIPAXKAIOLITHEC

(usnyecKre 3aKOHbI, IPUMEHEHNHE KOTOPHIX HEOOXOAUMO U JJ0CTa-

TOYHO JJIS pEIICHUS TAaHHOH 3amauu, 0e3 Kakux-1ubo mpeodpaszo-

BaHUI C MX HCIIOJIH30BAHUEM, HATIPABICHHBIX HA PECLICHUC 3a1a4H.
nim

B pemenun orcytcrByetr OJIHA 13 ncxoausrx Gpopmys, HeoOXoIu-

Masi JUIs peIICHUs] JaHHOM 3a/aun (WM YTBEPXKACHUE, JIexKallee B
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OCHOBE PEIICHHUs), HO IPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIpeodpa-
30BaHUS C IMEIOMMMUCS (hopMyTamMu, HaNpaBICHHBIC HA PEIICHNE
3aJa4H.
nim

B OJIHOM u3 mcxomusix hOpMyl, HEOOXOMMMBIX JUIS PElICHHS
JAHHOM 3amaur (WM B yTBEPXKICHUH, JIEKAIIEM B OCHOBE pelle-
HUS), JOMyIIeHa OImMOKa, HO NMPUCYTCTBYIOT JIOTHYECKH BEpHBIC
npeoOpa3oBaHMsl ¢ UMEIOIIUMHUCS (HOpPMYyJiaMy, HalpaBJICHHbIE Ha
pelIeHuE 3a1a9H.

Bce ciyqan pemnieHust, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aH-
HBIM KPUTEpPUSIM BBICTABJICHUS OLICHOK B 1, 2, 3 bamta

Maxcumanouwiii 6an 3

Ha noBepXHOCTb BOAAHON Kammu oobeMoM V = 1 MM® execeKyHIHO MajaeT
N=10'® poronos ¢ mmnoii Bommer A = 500#m. Bee hoTons! norsnomarores Bo-

70ii. 3a kakoe Bpems karus Harpeercst na AT = 47K ?

Bo3Mmo:kHOe penrenne:
ITo ycnoBuro 3amauu Best SHEPTUs (OTOHOB MICT HA HarpeBaHue BoJbl. Co-
CTaBUM ypaBHeHHe TeruoBoro 6ananca: Q = E, rae E — sneprus Bcex ¢oto-
HOB, Q — KOJIMYECTBO TEILIOThI, HEOOXOIMMOE JJIsl HATPEBAHMUS BOJBI.
Q =CmAT,rae M— macca kamny, C — ylenbHas TEIUI0EMKOCTb BOJBI.

5 K2
Tax kak M= pV, e p =10" — — nnornocts BomeI, TO
M

Q=C-p-V-AT.
hc

Dueprus oaHoro porona pasHa E, = —, rtorna sueprus N ¢poTonoB, Ha-

hc
nmaromux 3al c: En =N .—, 3aBpems t BeIIEIMTCS IHEPTUSA
A

g_N-he
A
3anuiieM ypaBHEHUE TEIUIOBOTO OaaHCa ¢ yYSTOM IOTYUYCHHBIX BhIpaXke-
.. N-h.c-t oV -AT -
HUU: —:C'p-V .AT, OTKyZa t:CpV—A”_
A N-h-c
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[oacTaBUM YHCIICHHBIC 3HAYCHUS:
4,2-10°-10%-10°-47-5-10"
t= 16 34 8
10”-6,6-10~"-3-10
Oreer: t =~ 50cC.

— 49,8(c) ~50(c).

KpI/ITepI/II/I OLCHUBAaHWA BBITIOJTHCHHA 3aJaHUs

bammer

[IpuBeneHO MOMHOE pELICHUE, BKJIOYAIONICE CICIYIONUE 3Jic-
MEHTHI:

|) 3ammcaHbl TONOKEHUST TEOPUU W (PU3HUECKUE 3aKOHBI, 3aKOHO-
MEPHOCTH, OIPUMCHCHHUE KOTOPBIX HEOOXOJHMMO Ui PEIICHUS 3a-
Jlaud BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: YpaeHeHUue menjio-
6020 bananca, opmyra 01s onpedenreHus Koau4ecmsda meniomol,
OHepeuu Pomonos, Maccol meia);

I) onvcanbl Bce BHOBh BBOJUMBIC B PCIICHUH OYKBCHHBIC 0003Ha-
YeHusT (PU3NUCCKUX BEIMIHH (3a UCKIIOUeHUeM 0003HAUeHU KOH-
cmanm, ykazannvix 6 eapuanme KUM, obosnauenui, ucnonvsye-
MBIX 8 YC0BUU 3A0a4U, U CMAHOAPMHBIX 0OO3HAYEHUL GeTUYUH, UC-
NONb3YeMbIX NPU HANUCAHUY PUUUECKUX 3AKOHOB);

I11) mpoBeneHb HEOOXOIUMBIE MaTEMATHUECKHE TIPE0Opa3OBaHus U
pacu&Thl, MPUBOAAIINE K IPAaBUIHOMY YHCIOBOMY OTBETY (ZIOITycC-
KaeTCs PEIICHUE IO YacTsAM» C IMPOMEKYTOYHBIMH BBIYHCICHU-
SIMH);

IV) mpencraBieH npaBIIIBHBINA OTBET C YKa3aHUEM €IUHHI] H3Mepe-
HUSl HICKOMOW BEJIMYHHBI

[IpaBunbpHO 3amucaHbl Bce HEOOXOAUMBIC MOJIOKEHUS TCOPUH, PU-
3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIMMEIC
npeoOpa3oBanus. Ho uMmeroTcs oAnH WM HECKOJIBKO U3 CIENYIO-
LIMX HEJIOCTATKOB.

3anucH, COOTBETCTBYIOIINE MYHKTY |, ipecTaBiIeHbl He B MTOJHOM
00BEME UITH OTCYTCTBYIOT.

U (UJIN)
B peuieHur UMEIOTCs JIMIIHUE 3aMUCH, HE BXOMSIINE B PELICHHE,
KOTOPBIC HE OT/ACJICHBI OT PCIICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B HEOOX0AMMBIX MaTEMAaTHYECKUX MPEOOPa30BaHUAX WIIM BBIYHC-
JIEHUSIX JTOMYIIEHBI ONIMOKH, U (WJIM) B MAaTeMaTHIECKUX TIpeodpa-
30BaHUSIX/ BBIYUCICHHUSX MPOIYIICHEI IOTHUECKU BasKHBIC IIATH.

U (UJIN)
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OrtcyrcrByer nyHKT |V, nian B HEM JomylieHa onnoKa

[IpencraBneHsl 3aUCH, COOTBETCTBYOLIME OAHOMY W3 CIICIYIOIINX
CITydJaceB.
[IpencraBieHbl TOIBKO MOJOXKEHHS U GOPMYIIBL, BRIpaXKaromne
(usnyecKre 3aKOHbI, IPUMEHEHNE KOTOPHIX HEOOXOANMO H JJ0CTa-
TOYHO JIJISl pEIICHHsI TAHHOM 3a/1a4n, 0e3 KaKuX-JI10o rmpeodpas3o-
BaHUH C MX MCIIOIB30BAHUEM, HAIIPABJICHHBIX HA PEUICHNE 3a0a4H.
nim
B pemennn orcyrcrByer OJ{HA U3 HCXOOHBIX (hOpMYIT, HEOOXO0IH-
Masi [UIS pelIeHus] JaHHOM 3amaun (WM yTBEpXKACHHUE, JIexaliee B
OCHOBE PEIICHHUS), HO IPUCYTCTBYIOT JIOTHYECKH BEpHBIE Ipeodpa-
30BaHUs C MMEIOIMMUCS (popMysIaMu, HalpaBJCHHbIC HA PEIICHHE
3a/a4n.
Wi
B OJIHOM u3 mcxomusix hopMyl, HEOOXOMMMBIX UIS PElICHHS
JAHHOM 3ama4ym (WM B YTBEP)KICHHH, JEKaIleM B OCHOBE pelle-
HUS), AOMYIICHA OMMOKa, HO MPHUCYTCTBYIOT JIOTHUYECKH BEpHBIC
npeoOpa3oBaHusl ¢ UMEIOIIUMHUCS (POpPMYyJiaMy, HalpaBJIeHHbIE Ha
peleHue 3a1aqH.

Bce ciydan peuieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aH-
HBIM KPUTEPHSIM BBICTABJICHHS OICHOK B 1, 2, 3 OGamta

Maxcumanousiii 6an 3

B cootBercTBuu ¢ [lopsaxom mpoBefeHus: rocy1apCTBEHHOW UTOTOBOM aTTe-
CTaIMHX 110 00pa30BaTEIbHBIM ITPOrpaMMaM CpeJHEro oo1ero oopasoBanus (Ipu-
ka3 Munnpocemenus Poccun n Pocoopranzopa ot 07.11.2018 Ne 190/1512, 3a-
peructpupoBad MunroctoM Poccum 10.12.2018 Ne 52952)

«82. o pezynpTaTaM nepBoii ¥ BTOPOI MPOBEPOK HIKCIEPTHI HE3aBUCUMO APYT
OT Apyra BBICTAaBILSIIOT OaJUIbl 32 KOKABIM OTBET HA 3aJaHHs SK3aMEHAILIMOHHOU
pabotsr EI'D ¢ pa3BepHYTHIM OTBETOM.

B ciydae cymiecTBeHHOTO pacX0XJIeHUs B OajuiaX, BEICTABICHHBIX JIBYMS 9KC-
HepTaMy, Ha3HA4YaeTCsl TPEThs NMpoBepka. CyIecTBEHHOE PACXOXKJICHHE B Oauiax
OTIpeNIeNIeHO B KPUTEPHAX OICHUBAHUS II0 COOTBETCTBYIOMIEMY y4eOHOMY IIpe.-
MeTy.

DKcHepry, OCYIIECTBISIONEMY TPETHIO ITPOBEPKY, MPEAOCTABISETC HHPOP-
Marmsa o 0aiax, BRICTaBICHHBIX SKCIIEPTaMH, paHee IPOBEPSBIINMHA dK3aMeHa-
IIHOHHYIO PaboTy».
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Ecnu pacxokaeHue coctaisieT 2 wik 0ojee 0asia 3a BIMOJHCHHE JIF000r0
13 3a1aHnii 25-32, TO TpEeTUH IKCIEPT MPOBEPSET TOJIBKO T€ OTBETHI HA 3aaHMSI,
KOTOpPBIE BBI3BAIHN CTOJIb CYILIECTBEHHOE PACXOMKIACHHE.
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