EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. OUNINKA

Enunblii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTl)l

Jis BEITIONMHEHUS 3K3aMEHAlMOHHOW paboThl Mo (H3WKe OTBOAHMTCA 3 daca
55 munyT (235 MuHyT). PaboTa cocToWT M3 IBYX YacTed, BKIIOYAIOMINX B ceOs
30 3amaHuii.

B 3amammax 3-5, 9-11, 14-16 u 20 oTrBEeTOM SBIISIETCS ILIEJIOE YHCIIO HIIHA
KOHEYHasl AecATHYHast 1po0b. OTBET 3alUIINTE B MOJIE OTBETAa B TEKCTE PaboOTEHI,
a 3aTeM MepeHeCHTe MO MPUBEAEHHOMY HIDKe 00pasily B OmaHk orBera No 1.
EI[I/IHI/ILII)I 1/13MepeH1/1;1 (bI/ISHHCCKI/IX BCJIIMYHUH ITUCATH HC Hy)KHO.

Omeer: -2.5 m/c’ - 2 ] 5

OteBeTroM K 3amanmsMm 5-7, 11, 12, 16-18, 21, 23 wu 24 sasisgercs
MOCJIEI0BATEILHOCTD IU(p. OTBET 3aMUINUATE B IOJIE OTBETAa B TEKCTE PabOTEHI,
a 3aTeM MepeHecHuTe Mo MPUBEAEHHOMY HIDKE 00pasily 6e3 mpoOernoB, 3amsThiX
U IPYTUX OTOTHUTEIHHBIX CHMBOJIOB B O1aHK OTBETOB No 1.

Al|lB
Ortser: L| ,

OTBeTOM K 3aJaHUIO 22 SABJIACTCA ABA 4UCJIA. OTBeT 3aIlIUIINUTE B I10JIC OTBCTA
B TEKCTEe pabOThI, a 3aTeM MEPCHECUTE M0 MPHUBEIAEHHOMY HHXKE 00pasily, He
paszaensia uncaa npooenoM, B 61aHk orBeToB No 1.

0'1'3&'1':114i02!H. I 11-}0;2

Orteer k 3amanusm 24—30 Briroyaer B ce0s1 OAPOOHOE ONMMCAHKUE BCETO X01a
BHINIOJTHEHHS 3aJaHus. B OxaHke oTBeToB Ne 2 yKaKUTe HOMEp 3alaHUA
1 3aIHIIATE ero MOJTHOE PEIIeHIE.

[Ipr BEUHUCIEHHWAX pa3pemiaeTcss HCIOIb30BaTh HEMPOrPAMMUPYEMBIH
KaJbKYJISATOP.

Bce 6manku EI'D 3anonHsAIOTCS ApKUMH Y€PHBIMA YepHUIaMU. Jlomyckaercs
HCIIOJIb30BAHUE TE€IUEBON WM KaWUIIPHON PYyUYKHU.

IIpu BBITTOJIHEHWHU 3aJaHUNA MOXKHO IOJIb30BATHCS YEPHOBHUKOM. 3amMCH
B YePHOBHKE, a TAK:Ke B TEKCTe KOHTPOJBHBIX H3MEPUTEIbHbIX MATEPHAJIOB
He YYUTHIBAKOTCS NPH OLIEHUBAHUM PadoOThI.

Bannpl, monmydeHHsle BamMu 3a BBITOJIHEHHBIC 3aJaHUs, CYMMHPYIOTCS.
ITocTapaiiTech BHITIOIHUTH KaK MOXKHO OOJIbIIE 3aJaHUil U HAOpaTh HanOoJbIIIee
KOJIMYECTBO 0AJIIOB.

IMocne 3aBepmieHHs pabOTHI MPOBEPHTE, YTO OTBET HA KaXKJOC 3aJaHHC
B Onankax otBeToB Nel u No2 3ammcaH 1Mo IpaBHUIIEHBIM HOMEPOM.

Kenaem ycnexa!
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Huxe NPUBCACHBI CIPABOYHBIC JaHHBIC, KOTOPBIC MOT'YT HOHaI[O6I/ITLCH Bam

IIPpU BBITIOJIHCHUH pa60T1,1.

HCCHTH‘IHLIe NPUCTAaBKH

Hawnmeno- O6o3Haue- MHOXHUTEND Hanmeno- O6o3Haue- MHOXHUTEND

BaHUE HUE BaHUE HUE
rura r 10° CaHTH c 102
Mera M 108 ML M 103
KHJIO K 10° MHUKPO MK 10°¢
TeKTO r 102 HaHO H 10°
Jenu it 101 MTHKO n 1012

Koncmanmot

YHCIIO TT m=3,14

YCKOpEeHHE CBOOOIHOTO MafcHUs Ha 3eMIe g=10 Mm/c?

TpaBUTALMOHHAS ITOCTOSHHAS
YHHBEpCalibHas Ta30Bas OCTOSHHAS
nocrossHHas bonprMana
MOCTOsIHHAsT ABOTaJpo

G =6,7-10"1 H-m%kr?
R = 8,31 JIx/(moib-K)
k=1,38-102% /K
Na=6-10% momnp?
c=3-108m/c

~

oN AUX NI9HhO9O0dNHEdL

MITINTWANINED  cztrre

CKOPOCTB CBETa B BaKyyMe
K09 PHUIUEHT MPOoNOpUKOHATbHOCTH B 3akoHe Kymona = 1 — 9.10° H-m2/Ku2
4Tgg

= .10-19
MOJyJIb 3aps/a SIeKTPOHa e=16-10""Kn
(3meMeHTapHBIN NEKTPUICCKHN 3apsi)

" 10734 Mo
moctostHHas [1manka h=6,6-107"" Jli-c
CoomHnouienue mexicoy paznuiHblMu eOUHUYAMU
TeMIieparypa 0K=-273°C
aToOMHas €IMHUIIA MaCChI laem = 1,66:10%7 xr
1 aroMHas euHMIIA MacChl DKBUBAIECHTA 931 MsB
1 37I€KTPOHBOJIBT 13B=1,6-10"% [x
Macca wacmuy
57IEeKTPOHA 9,1-103'kr= 5,5-10"*a.e. M.

HpOTOHA 1,673 10727 kr ~ 1,007 a.e. M.
HEHTpoHa 1,675+ 10727 kr ~ 1,008 a.e. m.
ITnomnocmo noaconHednoro macia 900 kr/m?

BoJibl 1000 kr/m3
npeBecuHbl (cocHa) 400 kr/m
kepocuna 800 kr/m?

3

amomuans 2700 kr/m3
xkeie3a 7800 kr/m3
prytu 13600 xr/m?
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DU3NKA

Yoenvuaa mennoémxocmo
BoJbI 4,2-10% Ik/(kr-K)
apaa 2,1-10° Ix/(xr-K)
xenesza 460 Jx/(kr-K)
ceuHa 130 Jx/(xr-K)

Yoenvnaa mennoma
napoo6paszosanus Boasl 2,3 - 108 JIx/kr

IIaBIeHNUS cBUHIA 2,5 - 10* JIx/KT
mIaBieHus mbaa 3,3 - 10° Jw/kr

amomuaust 900 J1x/(kr-K)
menu 380 I/ (kr-K)
gyyryna 800 J[x/(kr-K)

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

Monapuas macca
asora

aproHa

BOJIOpOJIA
BO3AyXa

BOJIBI

28- 10" kr/MomB
40- 10" xr/MoTB
2-10° xr/mMoib

29- 107 kr/mMonb
18-10 kr/mMomb

el

KHCJIOpOJa

JINTUA

HCOHaA
YTJICKHCIIOTO I'a3a

4-10"° xr/Momb
32-10°® kr/MoIB
6-10"® xr/mMoms
20-10° xr/mMomb
44-10° xr/moib
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Yacts 1
Omeemamu K 3a0anusam 1-23 agnaromea wucio unu nocie006amenbHoCHy
yugp. 3anuwiume omeem @ none omeema 6 meKcme padomvl, A 3amem
nepenecume 6 B/IAHK OTBETOB M 1 cnpasa om nomepa coomeemcmeyouiezo
3a0anus, Hauunas c nepeou Kaemouxu. Kaowcoviit cumeon nuwiume 6
0mOenbHOl KllemouKe 6 COOMEemcmeu ¢ nPUGeOEHHbIMU 6 OanKe 0Opasyamu.
Eounuysl usmepenusn pusuueckux enuuun nucamo He HyMHcHo.

Beibepure Bce BEpHBIE YTBEpKACHHS O (DPM3MUECKUX SIBICHUAX, BEIMIHHAX U
3aKOHOMEPHOCTSIX. 3aIHIINTE HU(PHI, T0] KOTOPEIMU OHH YKa3aHbI.

1) Cuna TpeHHs CKOJBXKEHHS HE 3aBHCHT OT IUIOMIAAU COMPHKACAIOIINXCS
MIOBEPXHOCTEH.

2) BHyTpeHHss dHeprus HACaJbHOTO ra3a - CyMMa KHHETHYECKOH SHepruu
JIBU>KEHUS YaCTHIL ¥ MOTEHIIMAIbHON SHEPTHH UX B3aUMOJIEHCTBHUS.

3) IoTteHuman >MEKTPOCTATHYESCKOTO MOJIS HE 3aBHCHT OT BENIUYHHBI TPOOHOTO
3apsja.

4) SIBieHHe MONHOTO BHYTPEHHETO IPETOMIICHNS HEBO3MOXKHO IIPH ITEPEX0e U3
ONTHYECKN MEHEE IIOTHOM Cpebl B ONTHIECKU 0oJIee IIIOTHYIO Cpeay.

5) Macca aTOMHOTO sipa 3JI€MEHTa paBHa CyMME MacC YacTHI[ er0 00pasyromuX.

OTBeT:

JlaHbI clemyronue 3aBUCHMOCTH BEITMYNH:

A) 3aBHCHMOCTH TEMIIEpAaTypsl Tela OT BPEMEHH B TpoIlecce IUIABICHUS
BEIIIECTBA;

B) 3aBHCHMMOCTh KHHETHYECKOM SHEPTUH TeTa, IAJar0IIero ¢ HEKOTOPOH BHICOTHI,
OT BPEeMEHHU MAJCHNUS,

B) 3aBUCHMOCTh KHHETHYECKOM
Ma/IA0MIETO CBETA;

OHEPrun q)OTOBJ'ICKTpOHOB OT 4YaCTOThI

YCcTaHOBUTE COOTBETCTBUE MEXAY ITHMH 3aBUCUMOCTSIMHU U BHIAMHU I'paHKOB,
oOo3HaueHHbIX mudpamu 1-5. s kaxkmoit 3aBucumoctn A-B monbepute
COOTBETCTBYIOIINH By TpadyKa M 3aNuIINTe B TAOIHILy BIOpaHHBIE HU(PHI 11O

COOTBETCTBYHOLIUMU 6yKBaMI/I.
i [}

2 (3) 4) (5)

OTBeT:
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JIBa MaNeHbKUX IIAapUKa MacCOX M KaXKAbII HaXOAATCA HA PACCTOSHUM I ApYyT
OT JIpyTa | MpHUTATHBAIOTCA ¢ cmioit 2 H. KakoBa OynmeT cuia TpaBUTallmOHHOTO
B3aUMO/ICHCTBHUS, €CIIU MacCy KaXKJI0T0 U3 HUX U PACCTOSHHE MEXAY UX LIEHTpaMU
YBEJIMYUTH B 2 pa3a?

OrtBer: H.

Temo gBmxercs npsiMonuHeHo. HauanpHbIi nMITyJIbe Tea paBeH 45 kr-m/c. Iloxg
IeHCcTBHEM  TOCTOSHHOW  cwibl  BenmguHOM 12 H,  HampaBieHHOH
MPOTHUBOMOJIOKHO BEKTOPY CKOPOCTH Tea, depe3 2 ¢ UMITYJIbC Tella U3MEHHUIICS
U CTal paBeH

OrtBer: Kr-m/c.

Onpez[em/ITe INIOTHOCTB X XUIKOCTH, HaXOHﬂmeﬁCH B OTKpLITOﬁ HUCTCPHE IIPU

HOPMaJIbHOM aTMOC(EpPHOM JaBJICHHH, €CIIU JIaBJICHHE Ha THO LINCTEPHBI PAaBHO
27 xlIla, a ypoBeHb kuakocTH 3 M?

Ortser: K/,

III Ha pucynke nzo6paxeHna 3aBUCUMOCTb KOOPJMHATHI TeJia X OT BpeMeHH 1.

x

BriOepute gce BepHbIE YTBEpXKIEHHUS, KOTOPBIE MOXKHO CJejaTh aHAIN3UPYS
rpad¥K ABHKEHUS.

1) Ha yuacrtke 2 TeJ0 HAXOAUIOCH B TOKOE.

2) Ha ygactke 1 Teno mBuransock GsICTpee, ueM Ha yuacTke 3.

3) Ha yuactke 3 TeJI0 IBUraioch paBHOYCKOPEHO.

4) Ha yuacTke 2 yCKOpEHHE Tela PaBHO HYJIIO.

5) 3a BpeMs JBMKEHUS 0 yYacTKy 1 Tejio mpouuto 6oJIbIee pACCTOSHHIE, YEM 3a
BpEeMs IBIDKEHUS 110 YJacTKy 3.

Orser:

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

TpeHnpoBoYHbIN BapuaHT Ne6 ot 22.11.2021 3/19

Ha Bpamaronryrocs ¢ IOCTOSHHON CKOPOCTBIO IOBEPXHOCTb JUCKA TOJNOXKUIH
npeaMeT Ha kpail nucka. [lepuon BpaleHHs AMCKAa YMEHBIIWIH, KaK IMPU 3TOM
U3MEHATCS KO3 (GHUIMEHT TPEHUS U IMHEHHAst CKOPOCTh MpeaMeTa?

Jl1st KaXk 1o BETMYMHBI OIIPENEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:
1) yBenuuyuBaeTcs
2) yMEHbILIAETCs
3) HE U3MEHUTCS

3anumure B Ta0NUIy BIOpaHHBIE UG Pl A KaxI0H (U3NYecKON BEIHYHHBI.
L{udps! B 0TBETE MOTYT HOBTOPSITHCS.

KoaddunueHT TpeHus Jluneitnast ckopocThb

Bpycok maccoit TOPU30HTAIILHOM

IIEPOXOBATOH MOBEPXHOCTH TOA ICHCTBHEM CHIIBI F, HAIpaBICHHOHU I0J] yTIJIOM
30° K TOpPU30HTY, KaK MOKa3aHO Ha pucyHke. KoaddumeHT TpeHns cKoabxeHus
paBeH L.

M ABMXKETCA  PaBHOYCKOPEHHO IO
-

5 £
—_—
_,//
—f o
1

YcTaHOBHUTE COOTBETCTBUE MEXIY (PU3NYECKUMHU BETMYMHAME U HOpMyIamMH, 110
KOTOPBIM UX MOXHO PaccuuTaTh.

K ka0 mo3uimy mepBoro CTojdia moadepuTe COOTBETCTBYIONIYIO MO3UIIHIO
BTOPOTO ¥ 3alHIIUTE B TAOJMIly BbIOpaHHBIC HU(PHI MO COOTBETCTBYONUMHU
OyKBaMH.

OU3SNYECKHUE BEJIMYMHBI DOPMVIJIbI
A) Moyb CHIIBI TPEHHUS 1) u(mg + F sin(a))
2) w(mg - Fsin(a))
b) Bec Tena 3) mg
4) mg - F sin(a)
A | B
Ortger:
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B cocyne Hen3MeHHOTo 00beMa HaXOANUTCS HCaIbHBIN I'a3 B KOJIUYECTBE 2 MOJIb.
Bo ckosbko pa3z HajIo M3MEHHTh a0COJIOTHYIO TEMIeEparypy cocyla ¢ ra3oM
nocJje BBIIYCKa U3 cocyAa 1 MoJb Ta3za, 4ToObI JaBIE€HUE Ta3a HA CTEHKU COCYAa
YBEJIMYMUIOCH B 2 pa3a?

OtBert: B pas (a).

Kakyto paboTy coBepmiaet ra3, pacmupssich npH nocrosaaoM gapinennu 200 xI1a
oT obwema 1,6 1 1o 3,6 n?

OrtBer: JIx.

B komuare o6bemom 120 m® npu Temnepatype 15° C oTHOCHTENBHAS BIAXKHOCT
Bo3ayxa coctaBiser 60%. Onpenenure napuuaibHOE JaBICHUE BOASHBIX MapOB
B BO3IyXe KOMHATHL. J[aBJeHHe HACHIMIEHHOTO BOASHOTO mapa npu 15° C paBHa
1,7 xIla.

OTBeET: kIla.

Ha pucynke nzo0paxeH rpaduk 3aBUCHIMOCTH TeMIepatypsl Tena T BemecTsa oT
BpemMeHn {. B HayanbHBI MOMEHT BPEMEHM BEIIECTBO HaXOJWJIOCh B
KPHUCTAJUTMYECKOM COCTOSTHHH.

Bribepure U3 mpeqioKEHHOTO TEPEYHS BCe BEPHBIE YTBEPIKIACHHS, KOTOpHIE
CeNaTh aHATM3UPYS JaHHBIA TpaduK:

1) BHyTpeHHsIs SHEpTHsI Tea B TOUKE 2 paBHA BHYTPEHHEH SHEPTUH B TOUKE 3.
2) Haubonblueil BHyTpEeHHEH 3HEpruei Teno obnamaet B Touke 4.

3) Vuacrok 3-4 COOTBETCTBYET MPOLIECCY HATPEBAHMUS rasa.

4) Ha ydactke 2-3 HeT NPUTOKA SHEPIHH, TIO3TOMY TEMIEpaTypa He MEHSETCS.
5) BuyTtpeHHss 9Heprus Tena B mpouecce 4-5-6-7 Bce BpeMsi yMeHbIIAIACE.

OTBeT:
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OmHOATOMHBIHN WACANBHBIA I'a3 HEM3MEHHON MacChl B N30TEPMHYECKOM TIPOIIECCe
cosepuiaeT padoty A > 0. Kak MeHSIOTCS B 3TOM Ipoliecce 00beM U JIaBJICHHUE.
J1st KaXk10M BETMYMHBI OIPENETUTE COOTBETCTBYIOLINI XapaKTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHbIIaeTCst
3) He U3MEHHTCS

3anumuTe B TAaOIUITy BRIOpaHHBIE THUGPHI U KaXI0H HU3NIECKOIl BETMINHE.
L{udps! B 0TBETE MOTYT HOBTOPSITHCS.

O6beM JaBnenne

B nusnekTpuk MNOMEIIeH TOYEYHBIA 3IEKTPUYECKUH 3apsj 4,5-107 K, Ha
paccTosHAH 50 MM OT HETO HANPSKEHHOCTH dJIEKTpHUeckoro mons 2-10% H/K.

Omnpenenure JUINEKTPUUECKYIO0 MPOHUIAEMOCTh Cpelibl (OTBET OKPYIJIHTE 0
TIEJIOTO YHCTIa).

OTBeT:

Omnpenenure WHIYKTUBHOCTH KATyIIKH, KOTOPYIO TIpH CHiIe Toka 8 A

MIPOHMU3BIBACT MAarHUTHBIH MOTOK 0,12 BO.
Ortger: I'n

Ha pucyHke mpuBeneH rpaduk 3aBHCHMOCTH CHJIBI TOKa OT BpPEMCHH B
Kone0aTebHOM KOHTYpe, OOpa30BaHHOM KOHJCHCATOPOM W  KaTYIIKOH,
WHAYKTUBHOCTBH KOTOpOM paBHa 0,3 I'H.

I,Ad
ﬁ-.-

0

Omnpexnenure 9acTOTy KOJIeOaHUH CHIIBI TOKA B TAHHOM KOHTYDE.

OrtBeT: T
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[IpeameT, pacrojoXEHHBIH Ha TPOMHOM (OKYCHOM pAacCTOSIHUM OT TOHKOW ITyyox MOHOXPOMAaTHYECKOTO CBeTa IPEXOAUT U3 BOABI B BO3AyX. YacroTa —]
coOuparomieil JIMH3bI, TEPEABHraloT K IBOHHOMY (OKycy (CM. PHCYHOK). CBETOBOIl BOJIHBI B BOJE — V, JUIMHA CBETOBOM BOJIHBI B BOJE — A, TIOKa3arTelb U
[onb3ysichk NMpHUBEAECHHBIM PUCYHKOM, BBIOEPHUTE U3 IIPUBEICHHOTO HHUXKE CIIHCKA MPeJIOMIIEHUS BOIbI OTHOCHTEIBHO BO3yXa — N. M
JIBa MPaBWIBHBIX YTBEPXKICHU, XapaKTePU3YIOIIHUX U300paxkeHue peamera I

1 YcTaHOBUTE COOTBETCTHE MEXIy (DM3MUECKMMHU BEIHMYMHAMH (DOpMYJIaMH, T10 S
Y KOTOPBIM MX MOKHO PacCUUTATh. 0
. o
— I - : i K xa)xmo# mo3uiuy nepBoro cToyIona mog0epruTe COOTBETCTBYIOIIYIO MTO3HIIHIO (v
e ' 13 BTOPOTO CTOJIOIA U 3aMUIINTE B TAONUIy BRIOpaHHBIC IU(PHI TI0
F 2F F F  2F  3F P 3 DAHEIOR et oz @)
COOTBETCTBYIOIINMH OYKBaMH. C
- I
: OU3NYECKAS BEJIMUMHA DOOPMYVYIIA o
Bribepure gce BepHbIE YTBEP)KICHUS U YKQXKUTE MX HOMEpA. 1) v §
¢
1) Pa3smep u300paskeHUsI yMEHBIIACTCS. A) CKOPOCTb CBETA B BO3/yXe 2) In
2) U3o0paxeHue HEe MepeMeIaeTcs. 3) Awn A
3) UzobpaxeHue IOBIXKETCA OT IOJOXKEHMSA Ha paccrosHuu 1,5F x nBoitHOMY B) ckopocts cBeta B BOZC 4) 2 S
(oxycy. ¥ <
4) Pasmep n300paxkeHHs YBEIHINBACTCS. =
5) M300paxceHue OBIKETCS OT MOJOXEHHsI Ha paccrosHuu 1,5F oT muH3bI K o Te)
doxkycy. y N
=
OTBeT: 214+ H
B 19} -
Sapo BucMyTa “g3zDl HCHBITBIBAET SNEKTPOHHBIM [ -pacmal, HOpU 3TOM =
A

1o HPOBOJNIOYHOMY PE3UCTOPY TedeT TOK. Kak M3MEHSTCS [P YMEHbLICHHH obpasyetcs sapo snementa 4X. Kakossl 3apsin Z (B eAMHHUIIAX 3JIEMEHTAPHOTO B

JUIMHBI TIPOBOJIOKM B 4 Pa3a ¥ YBEJIMYEHMH CHJIbI TOKA BJBOE CIEAYIOIIHE 3apsijia) © MacCOBOE IHCIO A 00pa3sOBaBIIErocs sapa.

BEJIMYMHBI: TEIUIOBAas MOIIHOCTb, BRIJACIAIONIASCA HA PE3UCTOPE U HANPSIKECHUE . E
Ha Hem? 3anumure B TaOuuIy nudpsl A KaxI0H Gru3ndyecKkol BeTHIHHBI —
—
J1st KaXk/101 BEITMUMHBI OIIPEAEINTE COOTBETCTBYIOMINI XapaKkTep U3MEHEHHS: —
1) yBesmuutes 3apsig sapa Z MaccoBoe uncno aapa A ——
2) YMEHBIIUTCS =
3) He U3MEHHTCS =
3anumuTe B Tabauiy BeIOpaHHBIE MU(PH! 1T KaXKA0H (PU3NIECKON BEIUIMHBL. ——
Ludps! B 0TBETE MOT'YT MOBTOPSITHCSL. =

TeruoBast MOIIHOCTD
CIio OTIHOCT, Hanpsxenue Ha pe3ucrope
BBIIENISIONIASICS] HA PE3UCTOPE
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. OUNINKA

ﬂﬂﬂ HCKOTOPBIX aTOMOB xapaKTepHoﬁ OCOOEHHOCTBIO SBIISIETCS BO3MOKHOCTE
3axBaTa aTOMHBIM SAJpOM OAHOT'O U3 OmmKalIINX K HCMY DBJICKTPOHOB. HpI/I
3aXBaTC JJICKTPOHA HCKOTOPLIC XAPAKTCPUCTUKU aTOMHOI'O sJpa U3MCHIIOTCA.
Kak usmensrcs Ipu JaHHOM IPOLECCEC MACCOBOC YMCIIO U 3aps/ ﬂ,upa?

JIutst KayKI0i BEJIMIMHBI OTPEIENITE COOTBETCTBYIOIIUMA XapaKTep H3MEHEHUSL:
1) yBenuuurcst

2) YMEHBIIUTCS

3)He uzMeHuTCs

3anummire B TaOMUILy BRIOpaHHBIE TUQPHI I KAXKI0H (QU3HIECKON BENNIHHBI.
udpst B 0TBETE MOTYT MOBTOPSITHCSL.

MaccoBoe 4nuciIo 3apsin sapa

IIpu onpeieNeHHN CONPOTUBIICHUS PE3UCTOPA YUEHUK M3MEPHII HAaMpsKEeHHE Ha
mem: U =(4,6%0,2)B. Cuna toka uepes pesnctop m3Mepsmach HACTOIBKO
TOYHO, YTO HorpemHocThio MoxkHo npeHebpeus: | = 0,500 A. Ilo pesynbraram

ITHUX I/ISMepeHI/Iﬁ MOXXHO OHNPCACIUTL COIIPOTUBJICHUC pPE3UCTOpA. 3anummure
OTBET C YYETOM MOTPCUTHOCTH.

Ortser: ( + ) Om.

TpeHnpoBoYHbIN BapuaHT Ne6 ot 22.11.2021 6/19

Heo0x0anmMo 3KCIIepUMEHTaIbHO W3YYHUTh 3aBUCUMOCTH 3apsia, HAKOIUIEHHOTO
KoHzeHcaTopoM, oT DJIC akkymysaTopa.

1) 2&6r 2) &2r 8) 26, r  4) &r b 2&, 2r
e e e e e
2R R R 2R 2R
Y e o T o B — 4
c [ L€ [ 1€ [ L€ | €
[ [ [

Kakwue JABC CXCMBI CJICAYCT UCIIOJIb30BATh AJIsI HPOBCACHN A TAKOTO I/ICCJ'IGZ[OBaHI/Iﬂ?

B orBer 3anuiunTe HOMepa BEIOPaHHBIX OMBITOB.

OTBeT:

He 3a6y0bme nepenecmu 6ce omeemol 6 01anK omeemoe Ne 1 ¢ coomeemcmeuu
¢ UHCMPYKYUell RO 6bINOTHEHUIO PAOOMbl.

Ilposepvme, umodbl Kajcowlii omeem Obl1 3aRUCAH 6 CMPOKE C HOMEPOM
coomeemcmayiouiezo 3a0aHus.

B onanxk omeemoe Ne 1 nepenecume monvko uucna, me pazoenasn ux
npooenom unu Opyzum 3HAKOM.

/s 3anucu omeemos na 3ao0anusn 24-30 ucnonvzyiime b/IAHK OTBETOB Ne
2. 3anumume cuauana nomep 3aoanusn (24, 25 u m. 0.), a 3amem peuwrenue
coomeemcmeyioueii 3adauu. Omeemesl 3anucsleaiime YémKo u pazvopuueo.
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Yacts 2

B TemoBoM nBurarene 3 MoJIb HEOHA COBEPINAIOT UK 1-2-3-4-1, mMoKa3aHHBIA
Ha rpaduke B KOOpOMHATaX P-1, Tae p — HaBieHHWe rasa, 1 — aOcoaroTHAs
TeMneparypa. Temmeparypsl B Toukax 2 W 4 paBHEI U B 2 pasza OoJblie
TEMIIEPATYPHI B TOUKE 1, a TeMIIeparypa B TOUKe 3 B 4 pa3a O0JIbIlIe TEMIIEPATYPBI
B Touke 1. I[TocTpoiite rpaduk 3TOro mnpouecca B nepeMeHHslx P-V. Iloctpoenue
0o0BsICHUTE, ONMpasCh HAa 3aKOHBI MOJEKyJspHoW ¢(mi3uku. Haiimute Momyis
OTHOILIEHHS

pabot | A13 / A41 |

o

Ilonnoe npasunvhoe pewienue Kaxcoou usz 3adau 25-30 donscro codepacamp
3aKOHBL U POPMYTIbl, RPUMEHENHUE KOMOPHIX HEeO00X00UMO U 00CIMAMOUHO 014
peuwienus 3a0auu, a makKice mamemamuuecKkue npeoopaz06anus, pacuiémeol c
YUCTICHHLIM OMEEMOM U NpU HEOOXOOUMOCMU PUCYHOK, NOACHAIOWUI
peutenue.

HeGonpmo#it kamMeHb, OpPOUICHHBIM C POBHOM TOPH3OHTAIBHONH IOBEPXHOCTH
3eMJIM TIOJ] YTIIOM K TOPH30HTY, ymall o0paTHO Ha 3emiito B 20 MeTpax OT MecTa
6pocka. CKOJBKO BpEeMEHH IpOINIO OT OpOoCcKa JI0 TOTO MOMEHTa, KOTAa €ro
CKOPOCTB ObIJIa HarpaBjieHa FOPU30HTAILHO 1 paBHa 10 m/c?

HanpspxeHne Ha KOHITaX MepBUYHON 00MOTKH TpaHcdopmaropa 220 B, cuna Toka

B Helt | A. Hampspkenne Ha KoHI[ax BropuuHoi o6MoTKH 22 B. Kakoii 65u1a 651
CHJIa TOKa BO BTOPHYHOH 0OMOTKE mpu Ko3(dduimente moyie3Horo AeHCTBHA
Tpancdopmaropa 95 %?
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- JIBa 0IMHAKOBBIX TEIUIOM30IMPOBAHHBIX COCY/Ja COEAMHEHBI KOPOTKOM TPyOKOi C

27 kpanoM. O0beM Kaxoro cocyna V = 1 m3. B nepsom cocyze Haxomutes vi = 1
MoJb renus npu Temneparype T1 = 400 K; Bo BTopom — v2 = 3 MoJIb aproHa npu
temneparype T.. Kpan otkpeiBator. Ilocnme ycTaHOBIEHHS PaBHOBECHOTO
COCTOSIHUSL AaBlieHHe B cocyaax p = 5,4 xlla. Omnpenenute nepBoHaYalbHYIO
TeMIieparypy aprosa To.

31 OHpeZ[eJ'II/ITI) BO CKOJIBKO pa3 U3MCHUJIACh MOIIHOCTL TPETHETO PE3UCTOPA IMOCIIC
Ppa3MbIKaHUA KJIro4a B CXEMC, 1/1306pa>1<eHH0171 Ha PUCYHKE.

R =R,=R,=10m, r=0,5 Om.

Ha noBepxHOCTh BOAsHO# Karum o0bemMoMm V=1 Mm3 €KECEeKyH/THO MMaJaaeT N=106
(DOTOHOB C JIIMHOM BOJHEI A =500rMm. Bee (hOTOHEI TIOTTIOMIAIOTCST BOAOH. 3a

KaKO€ BpEMs KaIlJid HarpeeTcsa Ha AT = 47[{7

Ha rnaaxoii ropu30oHTanbHOM IIIOCKOCTH HaXOAUTCS JUTMHHASL JOcKa Maccol M =

2 xr. ITo mocke cxomp3uT maiida Maccoit m = 0,5 xr. KoaddumueHt TpeHns Mexry
maiiboit u mockoit u = 0,2. B HaYaIbHBII MOMEHT BPEMEHH CKOPOCTh a0kl Vo ,
a mocka mokoutcs. B moment 1 = 0,8 ¢ maiiba mepectaeT CKOJIB3UTH IO TOCKE.
Omnpenenute CKOPOCTh MAOBl B HAYANEHBIA MOMEHT.

[
—_—

m M

_

Ilposepvme, umoodvl Kadxcovlii omeem Obl1 3aANUCAH PAOOM C HOMEPOM
COOmEemcmayouiezo 3a0anus.
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O npoekTte «IIpodublii EI'D kaxayio Hemexio»

JlaHHBIN KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MPOEKTa
«ETD  1006ammos»  https://vk.com/egel00ballov ~u  Ge3Bo3me3nHO
pacrpocTpaHsercst Juisl II0ObIX HEKOMMEPYECKHX 00pa3oBaTesIbHBIX 1IeIeH.

Hamau omn6xy B Bapuanre?

Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jloist 3aMedanuil M moxkeaanuii: https://vk.com/topic-10175642 47937899
(Tak:ke TOCTYNHBI APYrue BAPHAHTHI ISl CKAYMBAHMA)

COCTABHUTEJIb BAPUAHTA:

®PUO: | Baxanna Ceetirana BacuinbeBHa

~

Mpeamer: | Ousuka

Crax: | 12 ner
Axkayut BK: | https://vk.com/id249117870

Caiir u gom.
uHpopmanus:

https://vk.com/examcourses
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Cucrema OICHUBAHUA 3K33MeHalll/IOHHOl71 paﬁOTLI mo (l)I/I3I/[Ke

3apanus 1-23

[IpaBuibHBIe 0TBeTHI Ha 3amanus 3-5, 9-11, 14-16, 20, 22 ouenuBarotcs 1
OautoM. OTH 3aJaHWs CYUTAIOTCSA BBIIOTHEHHBIMH BEPHO, €CIIH MPaBUIBHO
yKa3aHBI TpeOyeMoe YUCIIO WIH ABa YHCTA.

OtBethl Ha 3aanus 7, 8, 13, 18, 19 u 21 orieHuBaroTcs 2 OaiaMu, eCiid BEpHO
yKa3aHBl 00a 3JIeMeHTa OTBeTa; 1 OamioMm, ecinu IomyIieHa omudKa B yKa3aHUN
OJTHOTO M3 3JIEMEHTOB OTBeTa; 0 6ayIoB, €CIU TOIYIIEHB IBE OMIHOKH MIIA OTBET
orcyTcTByeT. Eciu yka3aHo Gojiee ABYX 3J€MEHTOB (B TOM YHCJIC, BO3MOXKHO, H
npaBWIbHBIE), TO cTaBuTcst 0 6asIoB.

OTBer Ha 3amaHue 2 OIEGHUBaeTcsA 2 OamiamMu, €ClM BEPHO YKa3aHBI TPU
3jieMeHTa OTBeTa; | OayioM, eClii MOMyIleHa OINMOKAa B yKa3aHHU OJHOTO W3
3JeMEHTOB OTBeTa, U 0 OaioB, €COU OMYyIICHO [JBE OIIMOKA WM OTBET
orcyrcTByeT. Ecii ykazaHo Oomnee TpEX 37MeMEHTOB (B TOM YHCIIE, BOSMOXKHO, H
TpaBWIbHEIE), TO cTaBUTCs 0 OayLIoB.

OtBeThl Ha 3a1aHus 1, 6, 12 1 17 onleHnBaroTCs 2 GamiamMu, ecii YKa3aHbl Bce
BEPHBIC 3JICMEHTHI OTBETa; 1 OaJJIOM, €CITM TOTyIIeHa O/THA OIIHOKa (B TOM YHCIIC
yKa3aHa OfHAa JHIIHSS nudpa HApSITy CO BCEMH BEPHBIMU DIIEMEHTAMH WJIH HE
3amMucan OJWH dJeMeHT oTBeTa); 0 OasoB, €Ciy JAOMYIIEHBI JBE OMIMOKHU WU
OTBET OTCYTCTBYeT. B 3amanusx 1, 6, 12, 17 u 23 nopsaok 3amucu uudp B OTBETE
HE UMeeT MPUHIUITHATEHOTO 3HAYCHUS.

Homep [paBuiabHbIH Homep [paBuiabHbIH
3aJaHus OTBET 3a1aHusA OTBET
1 134 12 25
2 315 13 12
3 2 14 4
4 21 15 0,015
5 900 16 250
6 145 17 34
7 11 18 31
8 24 19 84214
9 4 20 23
10 400 21 32
11 1,02 22 9,20,4
23 14
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Kpurepuu oueHnBanus BbIIOJIHEHHS 32JaHUI ¢ Pa3BEPHYTHIM 0TBETOM

Bremonaenne 3amanmii  24-30 (¢ pa3BEPHYTHIM OTBETOM) OIICHHUBACTCA
npeaMeTHOM komuccued. Ha ocHOBE KpuTepueB, MPEACTABICHHBIX B
IpUBEIEHHBIX HIDKE TAOJUIAX, 38 BBIIOIHEHNE KaXI0T0 3aJaHNUS B 3aBUCUMOCTH
OT MOJIHOTHI ¥ MPaBIIBHOCTH JAHHOTO K3aMEHYEMBIM OTBETA BBICTaBIIsIeTCS OT
JI0 MaKCUMaJIBHOTO Oaa.

B remnoBoMm gsurartesie 3 MOJIbL HEOHA COBEPIIAIOT MUK 1-2-3-4-1, moKa3aHHBII
Ha rpaduKe B KOOpAMHATax P-T, rae p — JAaBieHue rasa, T — abcoiroTHas
Temmeparypa. Temmeparypsl B ToukaX 2 W 4 paBHEl M B 2 pasa OoJblle
TEMIIEPATYpPHI B TOUKE 1, a TeMIieparypa B ToUKe 3 B 4 pa3a 00JbIlIe TEMIIEPATYPEI
B Touke 1. ITocTpoiite rpaduk 3TOro mpouecca B nepeMeHHnx P-V. [Tocrpoenne
00BsCHHUTE, ONMUPAsCh Ha 3aKOHBI MOJICKYJApHO# ¢usuku. Haiinure momynb
OTHOIICHHS

pabot | A13 / A41 |

P f 2 3

Bo3mo:kHoe penenue:
Auanu3upys rpauk UK, TOJIYYUM, YTO OH COCTOUT U3 ABYX u3oxop (1-
2, 3-4) u nByx uzobap (2-3, 4-1). B mpouecce 1-2, cornacuo 3akony Ilapis,

&_ P, p1_T1_ T1 _1, p2:2p1'

LR P , pp T, 2T, 2
B mponiecce 4-1, cornacHo 3akony ['eii-Jlroccaka \A = \Q;
T T,
ﬁzlzizl, Torma V, = 2V,.
v, T, 2T, 2
[Ipu mocTpoernn rpaduka nmpouecca B IEpEMEHHBIX P-V, ydTem, 94To

V1=V2, V3 =V4:2V1, pl: p4, p2: p3:2p1.
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&
2py (-2 3
I S
p, L1 4

ﬂ T_/" . . ;I‘-:‘:-'H'_/" . 'L,.

Haiinem pabory ma yuactke 1-3: Ay = A, + A=A, (npouecc 1-2

N30XOPHBIN A12 =0). Pabora, coBepmieHHas ra3oM, UHCICHHO paBHA

iouiaau ¢burypsl, OTpaHUYEHHOU

A13 =A23 :(\/3—V2)-2p1 =V1-2p1:2p1V1.

Haiinem paGoty Ha yuactke 4-1: A, =(V,-V,)-p,=-V,-p, =—pV,.

Haiinem Moxynp oTHOLICHHS PadoT: | i |= M =2.
A4l plvl
Otser: | A,/ A, |=2.

rpadukoMm:

KpI/ITepI/II/I OLICHUBAHM BBIIIOJTHCHHA 3aJaHUA

Bamer

[lpuBeneHO mMOMHOE TPAaBWIIBHOE pENICHHE, BKIIOYAoIIee
IIPAaBUJIBHBIN OTBET (B JaHHOM ciydae: II. 1) M ucuepnsIBaroIine
BEpHbIE PACCYKACHUS C MPSIMBIM yKa3aHHEM HaOIII0JJaeMbIX
SIBIICHUH 1 3aKOHOB (B JaHHOM CIIydae: 3aKOHbl U30NPOYECCO8:
Hlapna u [lei-Jlroccaka, paboma 2aza npu U30XOPHOM
npoyecce, 2eoMempuyecKull cmblch pabomul 6
MepMOOUHAMUKE), NOCMPOEH 2PAPUK Npoyecca 8 3a0aHHbIX
nepemeHHbIX.

JlaH TpaBHUJIBHEI OTBET, W MPHUBEICHO OOBICHCHHE, HO B
pelIeHHH WMEIOTCS OAWH WJIM HECKOJNBKO W3 CIEAYIONUX
HEJIOCTaTKOB.

B 00BsicHEHMM HE yKa3aHO WU HE HUCIOJNB3YeTCS OJHO W3
(u3nUeCKUX SBJICHWUH, CBOWCTB, OMPENEICHUNA WIH OJIWUH W3
3aKOHOB ((hopMyIi), HEOOXOIUMBIX JUIsl TIOJHOTO BEPHOTO
oOBsicHeHus. (YTBEpKACHHUE, JIekKalee B OCHOBE OOBSICHCHHUS,
HE TIOJKPETUIEHO COOTBETCTBYIOIIMM 3aKOHOM, CBOHCTBOM,
SIBIIEHUEM, OTPEICTICHUEM U T.I1.)

U (UJIN)
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VYka3zaHel BCe HEOOXOAMMBIC MJisi OOBACHCHHS SBJICHUS W
3aKOHBI, 33aKOHOMEpPHOCTH, HO B HHMX COJEPXKUTCS OJAWUH
JIOTHYECKUH HEJOUET.

n (UJIN)
B pewuenny UMErOTCs JIMLITHUE 3aIIUCH, HE BXOASIINE B PELICHHE
(BO3MOXXHO, HEBEPHEIE), KOTOPBIC HE OTACICHBI OT PEIICHUS U
HE 3a4EPKHYTBL.

" (UJIN)
B pewmeHun umeercss HETOYHOCTh B YKa3aHUM Ha OJHO U3
(u3NYeCKUX SIBICHWI, CBOWCTB, OIpEACICHHUN, 3aKOHOB
(popmyit), HEOOXOAUMBIX IS IOJTHOTO BEPHOTO OOBSICHCHHUS
IIpencraBneHo pelieHUE, COOTBETCTBYIOIIEE OJHOMY U3
CIIEIYIOIINX CIIy4aeB.
JlaH npaBUIBHBIA OTBET HAa BOIPOC 3aJaHUs, U INPUBEICHO
0o0BsICHEHHE, HO B HEM HE YyKa3aHbl JBa SIBJICHHUS WU
¢u3ndecKknx 3aKkoHa, HEOOXOAMMBIX IJIs TIOJIHOTO BEPHOTO
OOBSICHEHHSI.

NN
Vka3zaHel Bce HEOOXOAMMBIE IS OOBSICHCHHUS SBICHHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO WMEIOIIHECs pacCyXIeHUs,
HamnpaBlieHHbIC HA MOJy4YeHHe OTBETa Ha BOINPOC 3a/IaHusl, HE 1
JIOBEJICHBI JIO KOHIIA.

N
VkazaHel Bce HEOOXOAWMBIE I OOBACHEHHUS SBICHHS M
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIONINECS PacCyKICHUS,
IIPUBOJIAIIIE K OTBETY, COACPIKAT OIIHOKH.

nin
Yka3zaHbpl He BCe HEOOXOIMMBbIC I OOBSCHECHHS SBIICHHUS W
3aKOHbI, 3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYKACHMUSI,
HaIlpaBJICHHbIE HA PELIEHUE 3aJauu
Bce cnywam pemieHus, KOTOpble HE COOTBETCTBYIOT
BBIIICYKAa3aHHBIM KPUTEPHUSAM BBICTaBJICHHS OIEHOK B 1, 2, 3 0
Oamia

Maxcumanvroiii 6ann 3

Hebompimoii xameHb, OpOIIEHHBIH C POBHOM TOPH30HTAIBHON ITOBEPXHOCTH
3eMJIM TI0J] YTJIOM K TOPH30HTY, yrall 00paTHO Ha 3emurto B 20 MeTpax OT MecTa

Opocka. CKOJBKO BpEMEHH IpOIIIO OT OpocKa 10 TOTO MOMEHTa, KOTAa €ero
CKOPOCTB OblJIa HarpaBjieHa FOpPU30HTAIbHO U paBHa 10 m/c?
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Bo3moxkHoe pemienue:

It

IRax

’ﬁ
o == .

L A
B BepxHeil Touke TpaeKTOPUH MOJIETa CKOPOCTh KAMHS HalpaBiieHa
FOpI/ISOHTaJ'ILHO. HpI/I JABUKCHHUHU TCJIA, 6p0H.ICHHOFO noxn yFHOM K FOpI/I3OHTy
(ecnu mpeHeOperaeM COMPOTURICHHEM BO3/1yXa), TOPH30HTAIbHAS
COCTaBJIAIOIIaA BCKTOpa CKOpOCTI/I HC MCHSICTCA B TCUCHUC

Bcero moxera: V; =V, -COSa = CONSt.

JaneHocTs moneta: L = Vlt, Bpems nojieta { = — = — = 2C. Bes yuera
v, 10
COTIPOTHUBIICHUS BO3IyXa BpeMs MObeMa KaMHsI 10 MaKCHMaJIbHOH BBICOTHI
PaBHO BpEMEHHU MaJIeHUs] KaMHS tl = E = E =1c.
OtseT: 1 ¢
KpuTepuu oueHnBaHus BbINOJIHEHHUS 32 JaHUS Baasl

[IpuBeneHo TOMHOE pellleHHe, BKIIOYAIOIee  CIEeAyIoNIre
AIIEMEHTHI:

I) 3ammcaHbl TMONMOXKEHHWS TEOPHH W (PU3MUYSCKUE 3aKOHBI,
3aKOHOMEPHOCTH, TMPUMEHEHHE KOTOPBIX HEOOXOAMMO IS
pelleHus 3aJa4d BBEIOPaHHBEIM CIIOCOOOM (B JTaHHOM CIydYae:
MTOCTOSTHCTBO TOPH30HTAIHHOM MPOSKIUN CKOPOCTH IPH IBIKCHUU
Tena, OpPONIEHHOTO TMOJ| YIJIOM K TOpPU30HTY, (opmyna s
OTIpe/IeNICHNs] TATBbHOCTH T0JIETa, PaBEHCTBO BpPEMEH MOabeMa U
MaJIeHUs Tea);

II) ommcanbl Bce BHOBb BBOJWUMBIE B pEIICHUU OyKBEHHBIE
0003HaYeHMS GU3HUECKUX BEITUUHH (34 UCKTIOUeHUeM 0003HAUeHUll
KOHCcmanm, yKazawuvlx 6 eapuanme KHUM, o0b6o3nauenuil,
UCNOTIb3YEeMbIX 8 YCIO8UU 3A0ayu, U CMAHOAPMHBIX 0003HAYEHUU
BENUUUH, UCTIONB3YEMBIX NPU HANUCAHUU PUIULECKUX 3AKOHOB);

1) [IPECTaBIECHBI HEOO0XOINMBIE MaTeMaTU4eCKue
mpeoOpa3oBaHUs W PACYEThl, MPHUBOASIINEC K MPABHIBHOMY
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YHCIOBOMY OTBETY (JOIyCKAETCS pELIEHHE «II0 YacTsIM» ¢
TIPOMEKYTOYHBIMH BBIYHCICHHUAMH);

IV) mpencraBmeH mnpaBWIBHBI OTBET C YKa3aHHEM €IIHHUI]
HU3MEPEHUs HICKOMOW BEIMYHHBI

[IpaBuibHO 3ammcaHbl Bce HEOOXOAMMBIE IIOJIOKEHUSI TEOPHH,
¢usmyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IIPOBEICHBEI
peoOpa3oBaHMsl, HAIIPABJICHHbBIE HA PELICHUE 3a]a4ul, HO HMEETCs
OJIUH UM HECKOJIBKO U3 CIIEAYIOIIHUX HEOCTATKOB.
3amncu, COOTBETCTBYIOIINE ITyHKTY 11, mpecTaBIeHs! HE B TOJITHOM
00BEME WIIN OTCYTCTBYIOT.

" (MJIN)
B pemeHnn UMEroTCs JNMIIHUE 3alWCH, HE BXOJIINE B PEIICHUE
(BO3MOXHO, HEBEPHBIE), KOTOPBIC HE OTAECJICHBI OT PELICHUS U HE
3a4€PKHYTHIL.

" (MJIN)
B HEoOXomMMBIX MaTeMaTHYECKHX NpPeoOpa3sOBaHMAX WU
BBIYHMCIICHHUSAX JOIYIIEHb! OIMUOKM, W (WMJIM) B MareMaTHYECKHX
npeoOpa3oBaHMAX / BBIYUCICHUAX NPOIYIIEHBI JIOTHYECKH BaKHBIE
IIary.

" (UJIN)
OtcyTcTByeT nyHKT 1V, nnu B HEM JTomynieHa omuoKa (B TOM JuCiie
B 3aIIMICH €IMHUI] H3MEPEHUS BETUYNHBI)

Bce caysam  pemeHus, KOTOpble  HE  COOTBETCTBYIOT
BBIIIIEYKa3aHHBIM KPUTEPHUSIM BBICTaBJICHUS OLIEHOK B | mun 2 6aria

Maxcumanvuoni bann

Ob6cyxpaeHne 3agaHnin: https://vk.com/topic-40390872_ 47956438
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Hanpspkenne Ha KOHIIaX epBUYHOI 00MOTKH TpaHchopmaTopa 220 B, cuna Toka
B Heil 1 A. HanpspkeHne Ha KoHIIax BTOopuuHO# oOMoTku 22 B. Kakoii Obuta OBl
CHJla TOKa BO BTOPMYHOH OOMOTKE NpU KOA(P(HUIMEHTE MOJIE3HOTO JNEUCTBHS
tpancdopmaropa 95 %?

Bo3mozkHoe pemieHue:

y P
Koo dpuument nosnesroro aeiictsus tpancdopmaropa: 17 = —=-100%.
1

MomHocTs ToKa B nepsuysoii oomorke B = U, , Bo BropuuHoii -

P2 = |2U ,. HoncraBum B BEIpaxkenwue Ans onpeaenenus KITJT

= 1Y, -100%.
I1 1
Homyunm hopmyiy uist onpeiencHus cuibl Toka |, = |1U—177 .
U, -100%
1.220-95
I[ozxcTaBum unciennse 3Havenust |, = ————— =9,
22-100%
OtBer: 9,5 A
Kpurtepnu oneHnBaHus BbINOJHEHHUS 3a1aHUA Banssl
[lpuBeneHo TmoONHOE peMICHHE, BKIIOYAKONICE  CIEAYIOIIHE
JJIEMEHTHI:
I) 3amucaHbl TOJNOKEHHS TEOPHH W (PU3MUYSCKUE 3aKOHBI,
3aKOHOMEPHOCTH, NpPHMEHCHHE KOTOPBIX HEOOXOINUMO  JUIA
pellieHusT 3a1a4d  BBIOPAHHBIM CIIOCOOOM (B JaHHOM CiIydae:
Gopmyna onpeodenenus KII[{ mpancgpopmamopa, Gopmyna
MOUWHOCTU MOKA 8 0OMOMKAX MPaHchopmamopa);
II) omucaHel BCce BHOBb BBOAMMBIC B pEIICHHH OYKBEHHBIC
0003HaYeHNs QU3MUECKUX BEITUIHH (34 UCKTIOUeHUeM 0003HAUeHUl 2

KOHCcmanm, yKazawuvlx 6 eapuanme KHUM, o06o3uauenuil,
UCNOTIb3YEeMbIX 8 YCIO8UU 3A0ayu, U CMAHOAPMHBIX 0003HAYeHUU
BENUYUH, UCRONL3YEMBIX NPU HARUCAHUU PUBUYECKUX 3AKOHOB);

1) [IpeICTaBICHbI HEo0X0IMMBbIe MaTeMaTU4eCcKHUe
npeoOpa3oBaHUsl W PACYETHl, MPHUBOASIINEC K MPABUIBHOMY
YUCIIOBOMY OTBETY (JIOMYCKAaeTCs pEUIeHHEe «I0 4YacTsIM» C
MIPOMEXYTOYHBIMHU BHIYUCIICHUSMH);

IV) mpencraBneH mNpaBHIBHBIN OTBET C YKa3aHHUEM €IIMHHII

N3MEPCHUA HCKOMOM BEJIUYUHEI
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[IpaBunbHO 3ammcaHbl Bce HEOOXOAMMBIE IIOJIOKEHUS] TEOPHH,
¢usmyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IIPOBEICHBI
IIpeoOpa30BaHMs, HANIPABICHHBIC HA PELICHUE 3aJadl, HO HMEETCs
OJIUH UM HECKOJIBKO U3 CIIEAYIOIIHUX HEOCTATKOB.
3amnmcu, COOTBETCTBYIOINE IMyHKTY 11, mpecTaBIeHs! HE B TOJTHOM
00BEME MITH OTCYTCTBYIOT.

u (UJIN)
B pemenun uMmeroTcs JHUIIHHE 3alMCH, HE BXOASIINE B pElLICHUE
(BO3MOXHO, HEBEPHBIE), KOTOPBIC HE OTAECJICHBI OT PELICHUS U HE
3a4EPKHYTHIL.

" (MJIN)
B  HeoOXoAMMBIX MaTeMaTHYECKHX MNpeoOpa3soBaHMAX  WIH
BBIYHCIICHUSIX JIOMYIIEHBl OMMOKM, W (WIM) B MaTeMaTHYECKHX
npeoOpa3oBaHMAX / BBIYUCICHUAX MPOIYIIEHBI JIOTHYECKH BaKHBIE
IIar.

" (MJIN)
OtcyTcTByeT nyHKT 1V, nnu B HEM JlomyieHa omuoka (B TOM 4uciie
B 3aIIMICH €IMHUI] U3MEPEHHUS BEIUUNHBI)

Bee Cl1ydyaun penaicHus, KOTOpbIC HEC COOTBCTCTBYIOT
BBIIICYKA3aHHBIM KPUTCPUAM BbICTABJICHUSA OLICHOK B 1 unu 2 6amna

Maxcumanvuoni 6ann

Ob6cyxpaeHne 3agaHnin: https://vk.com/topic-40390872_ 47956438
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JlBa OIMHAKOBBIX TEIUION30JIMPOBAHHBIX COCY/a COCMHEHBI KOPOTKOU TPpyOKO# ¢
kpanoM. O6beM kaxaoro cocyaa V = 1 m%. B nepsom cocyae Haxoaures vi = 1
Mok renus npu temnepatype T1 = 400 K; Bo BTopoM — v2 = 3 MoJIb aprosa npu
temneparype Tr. Kpan otkpeBatoT. Ilocnme ycTaHOBIEHHMS PaBHOBECHOTO
COCTOSIHMS fAaBieHHe B cocynax p = 5,4 klla. Ompenenure nepBoHAYaIbHYIO
TeMIeparypy aprosa To.

Bo3mozkHoe peuieHue:

Tak xak cocypl TEIUNIOU30IUPOBAHHBIE, TO OTCYTCTBYET TEIIIOOOMEH I'a30B C
okpyxaroummu Ttenamu. CyMMapHbBIi 00beM Ta30B HE MEHSETCs, TOT/a,
nperebperast paboToil CHII BA3KOTO TPEHHS, BOSHUKAIOIIUX MPH IePETEKaHUH
ra3oB IIPU MX CMELIMBAHWH, MOXHO CJCNATh BBIBOJ, YTO I'a3bl HE COBEPLIAIOT
paboTsl Hax BHeUTHUMH Teaamu. ClieqoBaTeIbHO, COTIACHO MEPBOMY 3aKOHY
TepMOIMHAMUKY,  CyMMapHas  BHYTPSHHSS  OHEpPrHs CMeCH  ra3oB

coxpansiercs: U, +U, =Ul' +U'2, rae U,,U, — BHYTPEHHss SHEPIUs reius

J0 U IIOCJIC OTKPBITHUA KpaHa COOTBECTCTBCHHO, U2 f U2 — BHYTPCHHSIA SHCPIUA

aproHa A0 U MOCJIC OTKPLITHUA KpaHa.

gvl RT, + gvz RT, = gvl RT + g v,RT, rae T — remneparypa cMecH ra3os.

vl +v,T
Beimonaus npeobpaszoBanus, moaydyum T =-L1 22 (1)
vV, +V,
Haiinem nasnenue cmecu razos. CornacHo 3akony Jansrona: P = p, + p,,

rae [Py, P, — mapuuanbHbie napnenus razos. M3 ypasnenus Menjeneesa-

KHaHCﬁpOHa NOJIYYUM BBIPpAXKCHUC I HapUUaIbHbIX ,J_'[aBJ'IeHI/Iﬁ ra3oB:

P,V =v,RT, p,2V =v,RT. Orkyna p, = ViRl =D zﬂ_

2V .Y,
[onasum B popMmyITy JUIS NaBIEHUs CMeCH ra3oB P = (V, +V,) W
: 2pV )
Bripasum temmepatypy cmecn: T =——""  Tloxncrasum B popmyay (1):
(v, +v,)R
2pV v,T, +v,T.
Y _NbhiTVels. ZpV:VlTl—i-vaz;

+v,)R  wv+v, = R
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_2pV v 2pV-vRT,
VR v, R
2-5,4-10°-1-1-400-8,31
3-8,31

T

2

~ 300K.

¢uznueckux Bennaunn: T, =

OtseT: 72=300 K.

X IloacTaBUM YHCIICHHBIC 3HAYCHUS

KpnTeplm OIICHUBAHUS BBINNOJHCHUSA 3aJaHUA

banabl

[IpuBeneHo TmoyHOE peMIeHHE, BKIIIOYAIONICEe  CIICAYIOIIHE
3JIEMEHTBHI:

I) 3amucaHbl TOJIOXKCHHS TEOPHUA U (PU3HYCCKHE 3aKOHBHI,
3aKOHOMEPHOCTH, TPUMEHEHHE KOTOPBIX HEOOXOIMMO UL
pelIeHus 3a1a9u BEIOPaHHBIM CIIOCOOOM (B TaHHOM CIIydae: nepgoe
Hauano — mMepMOOUHAMUKY,  3aKOH  Jlanemowua,  ypasHeHue
Menoeneesa-Knanetipona);

II) ommcaHel Bce BHOBH BBOIWMEIC B PEIICHHH OYKBCHHBIC
0003HaYCHUS PU3MUYCCKUX BEITUYUUH (3¢ UCKIIOUEHUEeM 0003HAYeH U
KOHCcmanm, yKkaszawuvlx 6 eapuanme KHUM, ob6osnauenuii,
UCNONB3YeMbIX 8 YCNI08UU 3A0adU, U CIAHOAPMHBIX 0003HAYEHUT
BENUUUH, UCNONL3YEMbIX NPU HANUCAHUU (PUZULECKUX 3AKOHOB);

I11) IIPECTABIICHBI HE0OXO0TUMBIE MaTeMaTH4ECKUE
mpeoOpa3oBaHUs W PACYETHl, MPHUBOASAIINE K MPAaBUIBHOMY
YHCIOBOMY OTBETY (IOITyCKAeTCS pEIICHHE «II0 YacTsIM» C
MIPOMEXKYTOUHBIMH BHIYUCIEHUSIMU);

IV) mnpencraBneH mpaBWIBHBI OTBET C YKa3aHUEM €IWHMII
HM3MEPEHHUS ICKOMOW BEIMIHHEI

[IpaBuiapHO 3amMCaHBl BCE HEOOXOMUMBIC MOJOXKCHUS TEOPHH,
¢usnyeckne  3aKOHbl,  3aKOHOMEPHOCTH, U  IPOBEJICHBI
IIpeoOpa3oBaHMsl, HAIIPABJICHHbIE HA PELIEHUE 3aaul, HO MMEeTCs
OJIVH WJIM HECKOJIBKO U3 CIIEIYIOIINX HEJJOCTATKOB.
3amucu, COOTBETCTBYIONIME MYyHKTY 11, MpeacTaBieHbl HE B MIOJTHOM
00BEME MITH OTCYTCTBYIOT.

n (M)
B penieHny UMEIOTCS JIMIIIHUE 3alUCH, HE BXOJIIUE B pellIeHHE
(BO3MOXHO, HEBEPHBIE), KOTOPBIE HE OTIEJICHBI OT PELICHUS U HE
3a4€PKHYTHIL.

n (M)
B HEoOXOAMMBIX MaTeMaTHYeCKHX MNpeodpa3oBaHMSAX WU
BBIYHMCIICHUSAX JIOMYIICHB OIMUOKH, W (MJIM) B MAaTEeMaTHYECKUX
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peoOpa30BaHuUsX / BEIYUCICHUAX MPOMYIICHBI JOTHUYSCKU BaXKHBIC
IIarH.

" (M)
OtcytcTByeT myHKT [V, wiu B HEM JomyIieHa onriuoka (B TOM YucIie
B 3aITUCH €AWHUI] I3MEPECHHUS BEIINIHHBI)

ITpencTaBneHs! 3auCH, COOTBETCTBYIOIINE OAHOMY 13 CIEAYIOIINX
CIIy4aes.
[TpencraBneHbl TOJNBKO MOJOXKEHHS W (OPMYIIBI, BBIpaXKAIOIINE
¢u3ndyeckne 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOOUMO |
JIOCTaTOYHO MJIsI pPELICHUs MAaHHOM 3amadn, 0e3 Kakux-JInoo
mpeoOpa3oBaHUil € MX HCIONB30BaHMEM, HAIPABICHHBIX Ha
pelIeHue 3a0aqH.

NI
B pemennn orcyretByer OJIHA w3  ucxomHbix  (GoOpMyI,
HeoOXonuMas IJIsl pelleHus JaHHOW 3afaud (MM yTBEp)KICHHE,
JeKaliee B OCHOBE PpEIICHMs), HO IPHCYTCTBYIOT JIOTHUYECKH
BepHbIE  MpeoOpa3oBaHMs €  HMMEIOIMMHUCS  (opMyliamy,
HafpaBJIeHHBIE HA PELICHHE 3a0a4H.

NI
B OJIHOM u3 mcxoaubix (OpMys, HEOOXOMMMBIX JUIs PelICHHS
JAaHHOM 3amaud (MM B YTBEP)KICHWHM, JISKAIleM B OCHOBE
pelieHus), AOMyIleHa OuIMOKa, HO MPUCYTCTBYIOT JIOTMYECKH
BEepHBIE  NpeoOpa3oBaHHs €  HMMEIOIUMHUCS  (OpMYyJIaMHy,
HampaBJIeHHBIE Ha PELICHNE 3a0a4UH

Bcee cllydyan peuicHus, KOTOPbIC HC COOTBETCTBYIOT
BbINICYKA3aHHBIM KPUTCPHUAM BbLICTABJICHUS OLICHOK B 1, 2, 3 Oamna

Maxcumanvrolii 6ann
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OmnpenenuTs BO CKOJBKO Pa3 M3MEHHUTCSI MOIIHOCTh, BBIACISAEMas Ha TPEThEM
pesucrope, Hocie pa3MBIKaHUS KIOYa B CXeMe, W300paKeHHOW Ha PHCYHKe.

R =R, =R, =10m,7 =0,50m.

Bo3moxHoe pemienne:
Bo3smoxHoe pemenne

3anumem 3akoH Oma 1715 TOJTHOM IeNH MPU 3aMKHYTOM KITIOYE:
| &

R, +Tr

Rz: R3 COEIMHEHBI TAPAIIICIBFHO C IPYT C IPYTOM U TIOCIEI0BATEIEHO C

NAY 1 119

PE3UCTOPOM R1 TOF,I[a —_— =+ —, CJI€I0BaTCIILHO,

=—4-=
R, R, R, 1 1 1
Ry, =0,5 Om, Ry =Ry, +R =0,5+1=150m). =1 =1,+1,;

, TIe Ro — MOJIHOE CONPOTHUBJIEHUE BHEIIHEW Lienu. Pe3uctopsl

rae |1, |2, |3 — CHJIBI TOKA Y€pe3 IEPBbIi, BTOPOU U TPETUM PE3UCTOPHI,
cootsercteenno. Tak kak U, =U;, a R, = R;, 1o, cormacuo 3axony Oma

3 I

mst ywacrka nern |, =—, |, = |; = —. Mowmnocrs, Beigensemas Ha
) 2
TPETheM PE3UCTOPE IO PA3MBIKAHUS KIIHOYA:
2 2
) I &
P=I1;R,=| = | ‘R, =| —=—=——| ‘R;. Mocne pa3mbikanns kmoua,
2 2(R,+r)

TIEpBBIA U TPETHH Pe3UCTOPBI OyIyT COSAMHEHBI TIOCIEI0BAaTEIbHO, M 00IIee

CONPOTHUBJIEHHE BHELIHE 11NN OyIET PaBHO: Ro =R +R,=1+1=2 Om.
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g
Cuna Toka B LIETIN TT0CJIE pa3MbIKaHU KJIrO49a: I =

R, +r
2

, TOTJa MOIIHOCTb,

' &
BBIIENHUBINASCS HA TPETheM pesucrope P = ; -R,. Torgma:
Ry +Tr
2
&
. I E—— 3 2 2 2
P \Ry+r 2(Ry+r)) _(2(L5+0,5)) ( 4
P P " Ry +r 2+0,5 25)"
2R, +1)) °
D
—=2,56.
P

OtBeT: E =2,56
p

KpnTepvm OICHUBAHHS BBITNIOJTHCHUSA 3a1aHUA banabl

[lpuBeneHo TONHOE peUICHHE, BKIIOYAIOIIEEe  CIEIYIOIINe
AJIEMEHTHI:

I) 3ammcaHbl TONMOXKEHHWS TEOPHMH W (PU3MUYSCKUE 3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHCHHE KOTOPBIX HEOOXOIMMO  JUIs
pelIeHus 3a/1a9¥ BBIOPAHHBIM CIIOCOOOM (B JTAaHHOM CITydae: 3aKOH
Oma Ons nonuou yenu, @Gopmyavi Oisi NOCIEO08AMENLHO20 U
napanienbHo20 coeouHenus nPo8ooOHUK08, 3akon Oma 015 yuacmka
yenu, hopmyna 01 onpedeieHuss MOWHOCMU, GbLOCISIIOWeENCs HA
pesucmope);

II) omucaHel BCe BHOBb BBOAMMBIC B pEIICHHH OYyKBEHHbBIC
0003HaYeHMS GU3MUECKUX BEITUUHH (3 UCKTIOUeHUeM 0003HAUeHUT
KOHCcmanm, yKazawuvlx 6 eapuanme KHUM, o06o3uauenuil,
UCNOTIb3YEeMbIX 8 YCIO8UU 3A0ayu, U CMAHOAPMHBIX 0003HAYEHUU
BENUUUH, UCTIONB3YEMBIX NPU HARUCAHUU PUIULECKUX 3AKOHOE);

1) [IpeCTaBICHbI HEoO0XOINMBIe MaTeMaTU4eCcKue
mpeoOpa3oBaHUsl W pPacy€Thl, MPHUBOAANINE K MPABUIEHOMY
YHCIOBOMY OTBETY (IOIMYCKAETCS PELICHHE «II0 YacTsIM» C
MIPOMEKYTOUHBIMU BBIYHCICHHUSIMH);

IV) mpencraBneH mnpaBHIBHBIH OTBET C YKa3aHHEM CIIMHUIL
HU3MEPEHUS] HICKOMOW BEJIMYHHEI
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[IpaBunbHO 3ammcaHbl Bce HEOOXOAMMBIE IIOJIOKEHUS] TEOPHH,
¢usmyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IIPOBEICHBI
IIpeoOpa30BaHMs, HANIPABICHHBIC HA PELICHUE 3aJadl, HO HMEETCs
OJIUH UM HECKOJIBKO U3 CIIEAYIOIIHUX HEOCTATKOB.
3amnmcu, COOTBETCTBYIOIINE MYyHKTY 1I, mpecTaBIeHb! HE B TOJTHOM
00BEME MITH OTCYTCTBYIOT.

u (UJIN)
B pemeHun umeroTcs JUIIHUE 3alMCH, HE BXOJSIIUE B pellIeHHE
(BO3MOXHO, HEBEPHBIE), KOTOPBIC HE OTAECJICHBI OT PELICHUS U HE
3a4EPKHYTHIL.

" (MJIN)
B HeoOXommMBIX MaTeMaTHYECKHX MNpeoOpa3sOBaHMAX WU
BBIYHCIICHUSIX JIOMYIIEHBl OMMOKM, W (WIM) B MaTeMaTHYECKHX
npeoOpa3oBaHMAX / BBIYUCICHUAX MPOIYIIEHBI JIOTHYECKH BaKHBIE
IIar.

" (UJIN)
OtcyTcTByeT nyHKT 1V, nnu B HEM JlomyieHa omuoka (B TOM 4uciie
B 3aIIMICH €IMHUI] U3MEPEHHUS BEIUUNHBI)

[IpencraBneHs! 3anucH, COOTBETCTBYIOIINE OAHOMY U3 CIEIYIOIINX
CITydaes.
IIpencraBneHbl TOJBKO IOJIOKEHHUS U (OPMYJIBI, BBIpaskaroline
(¢usnyeckre 3aKOHBI, IMPUMEHEHHE KOTOPHIX HEOOXOIUMO |
JOCTaTOYHO JJIs pEIICHWsA JaHHOW 3ajaud, 0e3 KaKux-Iubo
npeoOpa3oBaHMM C WX HCIOJIB30BAHHWEM, HANpaBICHHBIX Ha
pelleHue 3a1a4H.

nim
B pemrennmu otcyretByer OJHA w3 HCXOOHBIX  (POPMYIL,
HeoOXoaumas Ul peIleHHs JaHHOHM 3ajadyu (MK yTBEpKICHHE,
Jexaliee B OCHOBE pEIIeHHWsS), HO IPUCYTCTBYIOT JIOTHYECKH
BEepHBIE  Mpeo0pa3oBaHMst €  MMEIOIUMHUCS  (HOpMYJIaMHy,
HaIpaBJICHHBIC HA PEIICHNUE 3a0a4H.

Wi
B OJIHOM u3 mcxomHbix (OpMyl, HEOOXOIMUMBIX VISl PEIICHHS
JAaHHOM 3amaun (WM B YTBEPXKICHWH, JISKAIIEeM B OCHOBE
pemieHns), IOmyIleHa OMmMOKa, HO HPUCYTCTBYIOT JIOTHYECKH
BEpHBIE  Mpeo0Opa3oBaHMst €  HMMEIOIUMHUCS  (hOpMyJIaMHy,
HaIpaBJICHHBIC HA PELICHUE 3a1a41

Bce cimydam  pemieHMs,  KOTOphle  HE  COOTBETCTBYIOT
BBIIIIEYKA3aHHBIM KPUTEPHUSIM BBICTABIICHHUS OIICHOK B 1, 2, 3 Oasua
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| Maxcumanvhviii 6ain | 3 |

Ha noBepxHOCTh BOAsHOH Kammu obbemoM V = 1 mm3

©KECEeKYHHO IaJaeT
N=10% ¢otonos ¢ amunoit Bomusl A =500mM. Bce poTonb mornomarorcs

BOzIO#A. 3a Kakoe Bpems Kamns Harpeercs Ha AT = 47K ?

Bo3moxkHoe penienne:

IMo ycnoBuio 3amaun Bcsi dHeprus (OTOHOB HIST HA HArpeBaHHE BOJIbI.
CoctaBuM ypaBHeHHE TemioBoro Oamanca: Q = E, rne E — sHeprus Bcex
¢dotoHOB, Q — KOJIUYECTBO TEIUIOTHI, HECOOXOUMOE JIUIsl HATPEBAHUS BOJIBL.

Q =CmAT ,rne M— wmacca karumm, C — yaenbHast TEIUIOEMKOCTh BOJBI. Tak

= pV =100
kKak M= pV, roe p = ?— IIOTHOCTH BoApL, To Q =C - p-V -AT.
c
Dueprus oHoro dorona pasHa E, = =i toraa sHeprust N $poToHOB,

3a BpeMs t BbIIEIUTCS SHEPTUs

nagatommx 3alec: E =N %

E = N.—h.c .t_
A
3anwumem YpaBHCHHUEC TCIIJIOBOT'O OayaHca ¢ Y4YE€TOM MOJYYCHHBIX BLIpa)KCHI/II‘/'II
N-h-c-t 0V -AT -
—:C-p.v -AT, oTKyna t:M_
A N-h-c

IMonCTABHUM YHCIICHHBIE 3HAYCHUSL:
4,2-10°-10°-10°-47-5-10”
t= 16 34 8
10®.6,6-10~"-3-10
Orser: t =50c.

— 49,8(c) ~ 50(c).

KpnTeplm OIICHUBAHHUSA BBINNOJIHCHUSA 3aJaHUA Bbamabl

[lpuBeneHo TOJNHOE pelIeHHe, BKJIIOYAIONIES CIEAYIOIIHe
AJIEMEHTBHI:

I) 3ammcaHpl TONOXEHHS TEOPHMM W (U3WIECKHE 3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOIMMO JUIs
pemeHus 3aJadi BBIOpPAHHBIM crocoOOM (B JAaHHOM ciydae:
dopmyna onn  onpedereHUss KOIUHECMBA Menaomvl O
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HAacpegaHust HCUOKOCMU, 3AKOH COXPAHEHUs. dHepeuu, opmyna
nAOMHOCHU, (YOPMYIAA 0N OnpedeneHus IHepeul hOMOHOB);
II) ommcansl Bce BHOBH BBOJAWMBIC B pEIICHHH OyKBEHHBIE
0003HaYCHUsT (PU3MYCCKUX BEIMYUH (3a  UCKIIOUEHUeM
0003HayeHUll KOHCMaum, YKasauHvix 6 eapuarnme KHM,
0003HayeHUll,  UCNONbL3YeMbIX 8  YCI08UU  3A0ayu, U
CMAaHOApMHLIX 0003HAYeHUU 6eNUYUH, UCHONbIYeMbIX NpU
HANUCAHUU PUULECKUX 3AKOHOB);

1IT) TIPECTABICHBI HEOOXOINMBIE MaTeMaTHYeCKHUe
npeoOpa3oBaHuss W Pacuy€Thl, MPHUBOISIIAC K MPABHILHOMY
YHCJIOBOMY OTBETY (JOIYCKaeTCs PEUICHHUE «II0 YacTIM» C
MIPOMEKYTOYHBIMU BBIYHCIICHHUSIMH );

IV) mpencraBneH TpaBWIIBHBIA OTBET C yKa3aHWEM CEIHHUIL
HU3MEPEHUS] HICKOMOM BEJUUUHBI

[IpaBusbHO 3amucaHbl Bce HEOOXOIMMBIE MOJIOKEHUST TEOPUH,
¢u3ndeckne 3aKOHBI, 3aKOHOMEPHOCTH, W  IIPOBEICHEI
npeoOpa3oBaHys, HaNpaBICHHbIE Ha pELICHHE 3aJadd, HO
UMEEeTCs] OWH WM HECKOJIBKO U3 CIIeIYIOIUX HeI0CTaTKOB.
3ammcy, cootBercTBytomtue myHktam 11 u |, mpencrasnensr He
B MIOJTHOM 00BEME HIIH OTCYTCTBYIOT.

" (UJIN)
B pemieHuu nMeroTCs TUIIHAE 3aMTUCH, He BXOISIINE B PEIICHNE
(BO3MOXKHO, HEBEpHBIE), KOTOPHIC HE OTACICHBI OT PEUICHUS U
HE 3a4EPKHYTHL.

" (UJIN)
B HeoOXOAMMBIX MaTeMaTHYECKHX ITIPEOOpa3OBaHHUAX MU
BBIYUCIICHUSX JOIYIICHBI OMTHOKHY, U (MJIM) B MATEMaTHIECKUX
npeoOpa3oBaHusIX / BBIYHCICHUSAX IMPOMYIICHBI JIOTHYCCKU
Ba)KHBIE LIAry.

n (M)
OTcyTCcTBYeT MyHKT V, WM B HEM JOMyIleHa omuoka (B TOM
YUCJIC B 3aMACH €IMHUIL] U3MEPEHUS BEJTMUNHBI)

IIpencraBneHsl  3amUCH, COOTBETCTBYIOIIME OJHOMY U3
CIIEYIOIIHX CIIy4aeB.

[IpencraBiaeHbI TONBKO MOJOXKEHUSA U (POPMYIIBI, BBIPAXKAIOIINE
¢u3nyecKre 3aKOHBI, NPUMEHEHHE KOTOPHIX HEOOXOAMMO W
JIOCTaTOYHO JUISi pEIIeHUs] JAaHHOW 3ajaud, 0e3 KaKux-1oo
mpeobpa3oBaHUil ¢ WX HCIOIB30BAaHHEM, HAINPABICHHBIX Ha
peleHue 3a1a4n.
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W
B pemennn otcyrctByer OJHA w3 HCXOOHBIX (GOPMYIL,
HeoOxoanMast I peleHns JaHHOH 3aa4n (MIIH yTBEpXKICHUE,
Jie)Kalniee B OCHOBE PEIIEHHMs), HO MPUCYTCTBYIOT JIOTHYECKU
BEepHBIC TPeoOpa3oBaHMS C HWMEIOMIMHUCA  (HOPMYITaMH,
HalnpaBJICHHbBIC Ha PEIICHHE 33/1a9H.

W
B OJTHOM 13 ncxoaubix GOopMyII, HEOOXOAUMBIX JUISl PEIICHHS
JAHHOW 3afaud (WM B YTBEP)KACHWH, JIEKAIIEM B OCHOBE
pelieHust), onyIieHa OmK1OKa, HO MPHUCYTCTBYIOT JIOTHYECKU
BepHbIe Mpeo0pa3oBaHusi ¢ HMMeEIOIUMHUCT  (opMmynamu,
HAalpaBJICHHBIC HAa PELICHHUE 33141

NI
ChenaHel TOJNBKO TpaBWIbHBIE PUCYHKH, Ha KOTODPBIX
MIOCTPOEHBI H300paXKeHHUS IBYX MCTOYHUKOB C yKa3aHHEM X072
Jyyel B JINH3E

Bce ciyuam peiieHHs, KOTOpPbIE HE  COOTBETCTBYIOT
BBIIIICYKA3aHHBIM KPUTEPHSIM BBICTABJICHUS OLCHOK B 1, 2, 3 0
Gama

Maxcumanvrolii 6aun 3

30

Ha rnaaxoii ropu3oHTanbHOM MIIOCKOCTH HAXOUTCA JUIMHHAS J0CKa Maccot M =
2 xr. ITo gocke ckomp3uT maitda maccoir m = 0,5 xr. KoaddunmeHT TpeHns Mex Iy
nrait6oit u gockoit w = 0,2. B HavabHBI MOMEHT BPEMEHH CKOPOCTh MIAOBI Vo,
a jocka nokourcs. B moment T = 0,8 ¢ maiiba nepecraer CKOJB3UTH MO JIOCKE.
Onpepenute CKOPOCTh MAKOBI B HAYAIEHBI MOMECHT.

[
e

m M

_

Bo3moikHoe pelienue:
ObGocHoBaHue:
Bynem cumnraTh cucteMy oTcuera, CBSI3aHHYIO C I0CKOH nHepiuanbpHoi. 11aitoa
JIBIKETCS MTOCTYTMATENFHO, IIO3TOMY MOKEM CUHTATh €€ MaTePHaJIbHOM TOUKOM.
B wuHepnmManmbHBIX CHCTEMax OTCYETa BIDKCHHS MAaTepHANBHBIX TOYEK
OMMUCBIBAIOTCS BTOPBIM 3ak0oHOM HbroTOHa.
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PaccMOTpuM cuitbl, JelcTByrolMe Ha maiidy: cua peakuuu onopsl N, cuna

TsokecTd MQ u cuna tperust F oy co cropost gocku. ToUHO Takas ke 110

MOAYJIHO (COFJ’IaCHO TPETbEMY 3aKOHY HBlOTOHa), HO HPOTHUBOIIOJIOXKHAA 11O

Hanpasienuio F mp nefcTByeT Ha 0CKy CO CTOPOHBI ai6BI, HPH TOM a6y

OHA TOPMO3HUT, & IOCKY Pa3sTOHAET U3 COCTOSIHUS IIOKOL.
BHemHue cuitbl, AHCTBYIOMNE HA CHCTEMY Tell «I1aiiba-m10cKay, HalpaBIICHbI
10 BEPTUKAIIM U B CyMME PaBHBI HyJII0. VIMITyJIbC CHCTEMBI TEJ «I1aiiba-10CcKa
COXPaHsAETCA.

3aKOH COXpaHEHHs HUMITyJbCa! mv, =(|\/| +m)v, rie V— KoHeuHas
CKOPOCTb IIAM0bI U JIOCKH, TI0CJIE TOrO Kak maiba mepecTana CKOIb3UTh IO
. (M +m)v
nocke, Vy — HavainbHas CKOPOCTh LaiObl. Torxa v, = ———.
m

3anuimeM BTOpoi 3akoH HprOTOHa A7 JOCKM B MPOEKIMHM HAa OCh 0X:

Fmp =Ma, Ttak kak mo momymO Fmp = Fmp, a Fmp = uN = umg, to

Ma = umg, oTkyma MOXHO MOJyYHTH a:’u_mg, Ilon neiictBueMm cuibl
M

TpeHUA HOCKa PA3roHACTCA OO0 CKOPOCTHU V 3a BpeMsL T. Torz[a

V= V(’J +ar=ar= Hmgz (Tak Kak HayalbHas CKOPOCTb JOCKH V= 0).

HOI[CTaBI/IM MOJIYYCHHOC BBIPAKCHUE B YpaBHCHUC JIA HavyaJIbHOM CKOpPOCTHU
(M +m)-umgzr (M +m)-ugr
_ Mm 1 M '

_(2+0,5)-0,2-10-0,8

3HauYeHUs (PU3NIECKNX BETUYMH: V) = =2(mlc).

2

116V () S K A IloncTaBuM 4YHCIIEHHEIE

OrtsBerT: 2 M/c.

| banabl
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DU3NKA

Kpumepui 1

BepHo o00ocHOBaHAa BO3MOXKHOCTh HCIIOJB30BaHUS 3aKOHOB
(3aKOHOMEpHOCTEH)

B 000ocHOBaHMM BO3MOXXHOCTH HCIIOJIb30BaHUS 3aKOHOB
(3aKOHOMEPHOCTE) OMyIIeHa OINOKA.

nJn

OO00CHOBaHHE OTCYTCTBYET

Kpumepuii 2

[lpuBeneHo NOJNHOE pelIeHHE, BKIIOYAIOIIES CIEAYIOIIHe
JIIEMEHTBHI:

I) s3ammcaHbl TOJOXCHUS TEOPHH U (U3UYCCKHE 3aKOHBI,
3aKOHOMEPHOCTH, MPUMCHEHHE KOTOPBIX HEOOXOAMMO IS
pellIeHuUs 3a/1a4d BHIOPAHHBIM CHOCOOOM (B QHHOM CliTydae:
mpemuii u emopou 3axonvl Hviomona, 3axon coxpanenus
UMRYIbCa, Qopmyna ons onpeoeneHus Cuibl mpenus, Gopmyna
07151 onpedenenust CKOpoCmu Npu PAGHOYCKOPEHHOM OGUICEHUL);
1) omucaHbl BCe BHOBb BBOAMMbBIC B pEIICHHU OYKBEHHBIC
0003HaucHUs (PUIHUCCKUX BCIUYUH (3@  UCKTIOUEHUeM
obo3naueHull KOHCmMAaHm, YKazauuvlx 6 eapuanme KHUM,
0003HaUeHUT],  UCNONB3YEeMbIX 6  YCIOSUU  3a0adu, U
CMaHOapmHelX  0003HAYEHULl GEIUYUH, UCHONIBL3YEMbIX NpU
HANUCAHUU PUBUYECKUX 3AKOHOB);

110)) MPE/ICTABICHBI HEOOXOAUMBIC MaTeMaTH4eCKue
npeoOpa3oBaHuss U Pacy€Thl, MPHUBOMAIINE K IPABUILHOMY
YHCJIOBOMY OTBETY (JOIYCKAeTCs PEIICHHE «II0 YacTsIM» C
MIPOMEKYTOUHBIMU BBIYHCIICHHUSMHU);

IV) mnpexacraBieH MpaBUIIBHBIA OTBET C yKa3aHHEM EIWHHMI
HU3MEPEHUS] HCKOMOW BEJIMIHHBI

[IpaBuibpHO 3amuCcaHBl Bce HEOOXOAMMBIE MOJOXKEHUS TEOPHH,
¢usnyeckne 3aKOHBI, 3aKOHOMEPHOCTH, M  IIPOBEIICHBI
npeoOpa3oBaHMs, HANpaBJICHHbIE Ha peIIeHHe 3agadd, HO
HUMEETCS OJJUH WA HECKONBKO U3 CIEAYIOIINX HETOCTATKOB.
3anmcu, COOTBETCTBYIOIIME ITyHKTY I, mpencTaBieHBl HE B
MIOJTHOM 00BEME W OTCYTCTBYIOT.

" (M)
B pelenun uMerOTCs JUIIHKE 3a1IMCH, HE BXOSIINE B PEILICHUE
(BO3MOXHO, HEBEPHBIE), KOTOPbIE HE OTAECNIEHBI OT PEHICHHUs U
HE 3a4EPKHYTBL.

" (UJIN)
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B HeoOXOAMMBIX MaTeMaTHYECKHX MPEOOpPa3OBaHUAX MU
BBIYUCIICHUSX JOITYIICHBI OUTHOKH, U (FJIH) B MATEMaTHIECCKIX
npeoOpa3oBaHusX / BBIYUCICHHUSAX MPOMYIIEHBI JIOTHYSCKU
Ba)XHBIE IIarH.

n (M)
OtcytctByeT myHKT 1V, mwim B HEM momymieHa ommuoOKa (B TOM
YHCIIC B 3aITUCH CAMHUI] H3MCPEHHUS BEITMYIHEI )

IIpencraBneHsl  3amUCcH, COOTBETCTBYIOIIUE OJHOMY U3
CJICYIOIINX CITy4acB.
[IpencraBneHb! TOIBKO MONOKEHUS M (OPMYIIBI, BEIpayKaroIye
(du3nyeckre 3aKOHBI, NPUMEHEHHE KOTOPHIX HEOOXOAMMO U
JOCTaTOYHO ISl PEIICHUS NAaHHOW 3amaud, 0e3 KaKux-IH0o
IpeoOpa3oBaHUi ¢ MX MCHOJIb30BAaHWEM, HAIPABICHHBIX Ha
pelleHue 3a1a4H.

NI
B pemennn otcyrctByer OJHA w3 HUCXOTHBIX (OPMYIL,
HeoOXxoauMast A7l pelieHns JaHHOH 3aauu (WK yTBEpKICHHUE,
Jie)Kaliee B OCHOBE PEIIEHUs), HO NMPHUCYTCTBYIOT JIOTHUECKU
BEepHBIE MpeoOpa3oBaHUs € HMEIOIUMHCST  (QopMynamu,
HalpaBJICHHbBIE Ha PELIeHHE 33/1a4H.

NI
B OJTHOM 13 ncxoHbIX hopMys1, HeOGXOMMMBIX JUISl PEIICHUs
JaHHOW 3ama4yM (WM B YTBEPKACHHH, JIE)KAIlEeM B OCHOBE
peleHus), JOMyIleHa OMNOKa, HO MPUCYTCTBYIOT JIOTHYECKU
BepHblE MpeoOpa3oBaHHs C HMMEIOIMMUCST  (HOpMyJIaMH,
HalpaBJICHHbIE Ha PELICHNUE 33141

Bce ciyuam pemieHus, KOTOpble HE  COOTBETCTBYIOT
BBIIICYKAa3aHHBIM KPUTEPHUSIM BBICTaBICHUS OLCHOK B 1, 2, 3
Gamna

Maxcumanvroliii 6ann

B cooTBercTBHHM C HOpﬂﬂKOM IMIPOBEACHUS FOCyHapCTBGHHOﬁ HUTOrOBOM

aTTecTanuu o 00pa3oBaTeNLHBIM MPOTpaMMaM CpPEeIHEro o0Iero oopa3oBaHus

(mpuka3 Munnpocsenieans Poccunm um PocoOpuamzopa ot 07.11.2018 Ne
190/1512, 3aperucrpuposan Munroctom Poccnu 10.12.2018 Ne 52952)

«82. <...> ITlo pe3ynapraTaM TMEpBOH M BTOPOIl MPOBEPOK AKCIEPTHI

HE3aBHCHMO JIPYT OT JPYyra BBHICTABJSIOT OAJUThI 332 KaXKJIBIH OTBET Ha 3aJlaHUs

9K3aMeHalnoHHOH paboTsl EI'D ¢ pa3BepHyThIM OTBETOM. <...>
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B cnydae cymiecTBEHHOro pacxokAeHHs B Oayuiax, BBICTaBICHHBIX IBYMS
9KCIEpPTaMM, Ha3HAYaeTCsl TPeThsl MpoBepka. CyIIECTBEHHOE PACXOKACHHE B
Oajutax onpeneseHo B KPUTEPHUSIX OLIEHUBAHUS 110 COOTBETCTBYIOIIEMY yueOHOMY
npeMeTy.

OKcHepTy, OCYIIECTBISIONIEMY TPEThIO IPOBEPKY, IPEIOCTaBIISCTCS
uHpopManus o Oangax, BBICTABICHHBIX OJKCIEPTAMH, pPaHEE MPOBEPSIBIIUMHU
9K3aMEHAIIMOHHYIO paboTy».

1. CymecTBeHHBIM CYHTAeTCSI pacxXoXJeHHe B 2 wunn Oonee Oaia,
BBICTABJICHHBIX DKCIIEPTAMH 32 BHIITOJIHEHHE JTI000T0 U3 3amanuii 24-30. Tperwii
OKCIICPT HNPOBCPACT TOJIBKO TE€ OTBCTHI Ha 3alaHUsA, KOTOPBLIC BbI3BaJIM CTOJIb
CYIIECTBEHHOE PACXOK/ICHHE.

2. PacxoxneHue B pe3ynbTaTrax OLEHHBAHHS JIBYMS SKCIIEpPTaMH OTBETA HA
onHO W3 3aaaHuil 24-30 3akmodaeTcs B TOM, YTO OJMH JKCIEPT yKazal Ha
OTCYTCTBUE OTBETa Ha 3a/JlaHHMe, a JPYroil BHICTABHJI 3a BBINOJHEHHE 3TOTO
3aJjaHusl HeHyJeBOoi Oam. B sTom ciydae TpeTwmii sKcmepT mpoBepsieT TOJIBKO
OTBETHl Ha 33JaHMs, KOTOpPBIE OBUIM OIIGHEHBI CO CTOJb CYLIECTBEHHBIM
pacxoxaeHHeM.
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