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1.ITacnopT KOMIJIEKTA OLLeHOYHBIX CPeACTB

HpeI[MCTOM OIICHKM Ha 3a4YCTC ABJIIAIOTCA CICAYIOIHUC PC3YJIbTAThI:

[1P16. c(hOpMHUPOBAHHOCTH MPEACTABICHUN O POJIU U MeCTe (PU3UKHU B COBPEMEHHOM
HAay4YHOM KapTUHE MHpA; NOHMMAaHHE (U3MUECKOW CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennoil siBieHuid; mnoHuManue poiau (Gu3Mku B (GHOPMUPOBAHUU KpPyrozopa u
(YyHKIMOHAIBHON TPaMOTHOCTH Y€JIOBEKA ISl PEeIIEHUs IPAKTUYECKUX 3a/1aY;

[1P20. BJIaJICHUE OCHOBOINIOJIAraroIIUMH buznIecKUMu MMOHSITHUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMU W TEOPHUSMH; YBEPEHHOE TMOJb30BaHUE (HU3NUECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOW;

ITP30. BJIQJICHUE OCHOBHBIMM METOJAMHU HAY4YHOTO IIO3HAHUS, HUCMOJb3yEMbIMU B
¢usuke: HaOIIOJEHUE, ONMUCAHUE, U3MEPEHHE, IKCIIEPUMEHT; yMEHHUsi o0pabaTbiBaTh
pe3yNbTaThl WM3MEPEHHMH, OOHApYX UBaThb 3aBUCUMOCTh MEXIY (U3MUECKUMU
BEJIMYUHAMHU, OOBSICHATH MOJYYCHHbBIE PE3YJIbTATHI U I€NIaTh BHIBOJIBI;

[1P46. c(hOpMHPOBAHHOCTh YMEHHUS peniaTh GU3NUEeCcKUe 3aa4H;

[1P56. cOPMHUPOBAHHOCTh ~YMEHMSI TMPUMEHSTh TOJYyYEHHbIE 3HAHUA IS
OOBSICHEHUS YCJIOBUHM MPOTEKaHUsI (PU3NYECKHUX SIBICHUM B MPUPOJIEC U JJIA MPUHATHS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;

[1P66. c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHHIO K (DU3UYECKOM
uHGOpPMAIIIH, TTIOTYyYaeMOM U3 Pa3HbIX HCTOYHUKOB;

[1P1y.chopMHUpOBaHHOCTH CHUCTEMBI 3HAHHI 00 OOHMMX (U3HUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUsX, MPEJCTABICHUN O NelcTBUM BO BceeneHHON (Qu3MyYecKuX 3aKOHOB,
OTKPBITHIX B 36MHBIX yCIIOBUSX;

[TP2y.chopMHpOBaHHOCTh YMEHHUS HCCIICIOBaTh W aHAIM3UPOBATH Pa3HOOOpA3HEIC
dbu3uvecKkue SBICHUS W CBOWCTBA OOBEKTOB, OOBACHATH NPHUHIUIBI PAOOTHI U
XapaKTEPUCTUKH TPUOOPOB M YCTPOKHCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHX
00BEKTOB C TCOPU3NICCKUMHU SIBJICHUSIMU;

[1P3y.BnaseHe yMEHHUSIMU BBIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJATAIOIIUX
¢u3MUeCcKnX 3aKOHOMEPHOCTEH H 3aKOHOB, MPOBEPSATHh HX OSKCHEPUMEHTAIBHBIMU
cpenctBamu, GopMyIupys 1eNb UCCIAEAOBAHUS;

[1P4y.Bnanenne MeTOIaMi CaMOCTOATEIHLHOTO TUNIAHUPOBAHUS M TTPOBEICHUS (HU3NIECKUX
AKCHEPUMEHTOB, OMHUCAHUS M aHAIN3a MOJYYEHHON H3MEpPUTENIbHOU HH(pOpMAaIUU,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;

[1PSy.chopMHUpOBaHHOCTh yMEHUH MPOTHO3UPOBATH, AHAIM3UPOBATH W OIICHUBATH
MOCJEACTBUSL OBITOBOW M MPOU3BOACTBEHHOMN NESITENBHOCTH YEIOBEKA, CBSI3AHHOU C
bu3HIeCKUMH MPOIIECCaMU, C TIO3UITHI KOJIOTHUECKONW O€30MacHOCTH.



UCIOJIb30BAHUEM
CTaHJAPTU3UPOBAHHBIX (KNM),
MPEACTAaBICHHBIX B ()OpPME TECTOBBIX 3a/JaHUH, COOTBETCTBYIOIIMX MaTepuaiam EI'D

KOHTpOJIB N OINCHKa Ha JK3aMCHC OCYIICCTBIIAIOTCA C

KOHTPOJIbHO-MU3MEPHUTETHHBIX MaTepuajIoB
TEKYIIEro yueOHOro roja.

IIo utoram TCCTUPOBAHHA BBICTABIIACTCA OLCHKA IO IIKAJIC! KOTIMYHO», «XOPOIIO0»,
«YOOBJICTBOPHUTCIIbHO», «KHCYAOBJICTBOPUTCIBHO» B COOTBCTCTBUHU CO IIKaJION nepesoaa:

[TpomeHT KonudecTBo nmpaBUIbHBIX OreHka ypoBHS TIOJTOTOBKH
Pe3yIIbTaTUBHOCTH OTBETOB Ha BOIPOCHI "
(NPaBIIEHBIX OTBETOR) TecTa Oa (oTMETKA) BepOAIbHBIN aHAJIOT
76 - 100 76 - 100 5 OTJIMYHO
66 - 75 66 - 75 4 XOPOIIO
50 - 65 50 - 65 3 YJIOBJICTBOPUTEIIHHO
Menee 50 Menee 50 2 HEYJOBJIETBOPUTEIIHHO

OneHouHbIE Cpe/CTBa IMpeAHAa3HAYCHBI UIsI KOHTPOJIA U OIEHKU PE3yJIbTaTOB OOY4YEHUSs
CTYJEHTOB, OCBOMBILUX Mporpammy ydyeOHoro mpeamera «@usnmka» pa3paboTaHbl Ha

OCHOBaHUHU paboyelt MpOorpaMmbl MpeaMeTa.

KoHTponbHO-3MepUTEIIbHBIC MaTepHaIbl BBOJATCS B AeiicTBre ¢ «01» centsadps 2022r.




2. JIACT COTJIACOBAHUA JONOJTHEHWI U UBSMEHEHUM K KOMIIJIEKTY KUM

B xomrmuiexkt KM BHeceHBI cieayronme n3MEeHEHU:

Hononnenns u u3MeHeHus B Kommuiekre KWM  oGcyxnenst Ha 3aceganun (MK

« » 20 r. (mpotokos Ne ).

IMpencenarens [IIMK / /
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Enunblii rocynapcrsennslii 3x3amen no ®U3UKE

HMHceTpykums o BbINOJIHEHHIO PadoThI
JIJis BBHIMOJHEHUST DK3aMCHAI[MOHHOM paboThl MO (U3MKEe OTBOAMTCS 3 Yaca
55 munyt (235 MuHyT). PaboTa cocTOMT M3 JBYyX 4YacTel, BKIFOYAIOIUX B ceOs
32 3amaHus.
B 3aganusx 1-4, 8-10, 14, 15, 20, 25 u 26 oTBeTOM SIBISIETCS TIEJIOE YHCIIO
WIM KOHEYHas AecAiTHYHas ApoOb. OTBET 3amHUIIMTE B IOJE€ OTBETa B TEKCTE
paboTEL, a 3aTeM MepeHecHTe 1o MPUBEAEHHOMY HIDKe 00pasily B Onank otBera Ne 1.
Enuaunb naMepenns GU3NIECKUX BEITMYUH MHCATh HE HYKHO.

Orser: __ -2.D m/c?. -2 5

OtBerom k 3amanusim 5-7, 11, 12, 16-18, 21, 23 u 24 sasmsercs
MOCIeI0BATEIFHOCT U(p. OTBET 3alUINIUTE B MOJE OTBETAa B TEKCTE pabOTHI,
a3aTreM TEepeHeCUTe MO MPHUBEAEHHOMY HIXe 00pasily 0e3 mpoOesioB, 3arsIThIX
U IPYTUX JOMOJHUTEIHHBIX CHMBOJIOB B O1aHK 0TBETOB No 1.

A|b
Orger: 401 LI '

OtBeroM Kk 3amaHuto 13 sBisercss cinoBo. OTBET 3alMINNATE B TOJIE OTBETA
B TeKcTe paboThl, a 3aTeM IEepPeHeCcHTe M0 MPUBEAEHHOMY HIDKE 00pasily B OlaHK
oTBeTOB Ne 1.

Otser: _ BMpaso BNPABO

OtBeToM K 3amanusM 19 u 22 gigrorcs aBa uncia. OTBET 3aIUIIUTE B I10JIE
OTBETa B TEKCTE pabOTHI, a 3aTeM IEPEHECHTE M0 MPUBEAEHHBIM HIDKE 00pasiam,
HE pasfensis ynciaa mpodesoM, B O1aHK oTBETOB Ne 1.

3apsi sua MaccoBoe
PAR NP YHUCIIO
V4
sapa A

38 94 3894
OTBCTZ!IA’iOZ!H. IIHOIZ

OtBer Kk 3amanusaM 27-32 BKiIIOYaeT B ceds moapoOHOE OMMCaHUE BCETO X0/1a
BBIMOJIHEHUSL 3afjaHus. B Osanke orBeToB Ne 2 ykaxuTe HOMEp 3aJaHus
1 3aIMLINTE €r0 MOJIHOE pellieHHE.

IIpy BBIUMCIEHUSAX pa3pellacTCs UCMOJIb30BATh  HENPOrpaMMUPYEMBbIH
KaJIbKYJISATOP.

Bce 6manku EI'D 3anonHsroTes sspkuMH YEPHBIMU YepHUTIaMHU. Jlomyckaercs
HCII0JIb30BaHME I'eJIEBOM MM KAlIWJUIAPHON pyUKHU.
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OTKpbITbIN BapyaHT 1

IMpu BBIMONHEHWM 3aJaHUI MOXHO IOJB30BAThCA YEPHOBUKOM. 3amucH
B YePHOBHKe, 2 TAKi:Ke B TeKCTe KOHTPOJILHBIX H3MEPHTEILHBIX MAaTePHAJIOB
He YYUTHIBAIOTCS NPU OLeHNBAHUH PadOTHI.

Banner, momyueHHsle Bamu 3a BBIIONHEHHBIE 3aaHUS, CYMMHPYIOTCS.
IMocTapaiiTech BEIOTHUTH KaK MOXKHO OOJBINE 3aJaHM M HaOpaTh HamOOJIbIIEE
KOJIMYECTBO OAJLIOB.

ITocne 3aBepuieHHs paboOTHI MPOBEPbTE, YTOOBI OTBET Ha KaXA0€ 3aJaHHE
B Omankax oTBeToB Ne 1 i Ne 2 GBI 3ammcaH 1MoJ MPaBIIIBHEIM HOMEPOM.

Kenaem ycnexa!

Hipkxe mpuBeneHBI CIpaBOYHBIE JaHHBIC, KOTOPBIE MOTYT MOHAXOOHTHCS Bam
TIPU BBITTOJTHEHUH PaOOTHI.

JlecATHYHBIE MPUCTABKHU

Haumeno- | O6o3HadeHne | MHOXKHUTEIb Haumeno- | O6o3HaueHre | MHOXHTEb

BaHue BaHHE
rura T 10° CaHTHU c 1072
Mera M 10° MUJLTA M 10°
KHJIO K 10° MHUKpPO MK 10°°
TEKTO r 102 HaHO 107
nenu b 107 MMUKO 107"

Koncmanmut

YUCIIO TT n=3,14

yCKOpeHHe CBOOOIHOT0 NaJieHus Ha 3emiie g=10m/’

rPaBUTALIMOHHAS TOCTOSIHHAS G=6,7 107" H-m¥/xr?

YHUBEpCaJIbHAs I'a30Basi IOCTOSHHAs R = 8,31 JIx/(momnsb-K)

noctosiHHas bonbiMana k=1,3810" Ix/K

MOCTOsIHHAsE ABOTaapo Np=6" 10% moms ™!

CKOpOCTb CBETa B BaKyyMe c=3-10°m/c

=9-10° H-M¥/Kn®

K03 OHIUEHT IPONOPIMOHANLHOCTH B 3aKoHe Kynona k= 1
e
0

MOJYJNb 3apsfa IEKTPOHa
(31eMeHTapHBbI| 37eKTpUYEeCcKUll 3apsin)
nocrosiHHas Ilnanka

e=1,610"Kn
h=6,6-10"* k¢

Coomnowenue mexcoy paznudHbIMu eOUHUYAMU

TeMIeparypa 0K=-273°C
aTOMHas €IUHUIA MACChI laem = 1,66-10727 KT
1 aTomMHas eIMHMIIA MacChl DKBUBalIeHTHa 931,5 MaB

1 3NIEeKTPOHBOIBT 15B=1,6:10" Jx
1 actpoHOMHYECKas €UHULA 1 a.e. = 150 000 000 xm
1 cBeTOBOM O] 1 cB. o~ 9,46:10" M
1 mapcex 1 nk = 3,26 cB. roga
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Yacrp 1

Omeemamu K  3a0anusam  1-24  aenawomcea  c1o6o, uucio  uiu
nocaedosamenvHocms yugp uru uucen. Omeem 3anuwume 8 noje omeema 8
mexcme pabomol, a 3amem nepenecume ¢ bJ/IAHK OTBETOB M 1 cnpasa om
HOMeEpA coomeemcmeyouiezo 3a0anus, HaYUHas ¢ nepeoil Kiemouku. Kascowui
CUMB0O nUWIUME 8 OMOEILHOU KleMmOoUKe 6 COOMEEMCIMEUU ¢ NPUBEOEHHBIMU
6 0n1anke oopazyamu. EOunuyst uzmepenus @uzuveckux eenuyuH RuUcamo
He HYJICHO.
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Macca wacmuy

JJIEKTPOHA 9,110 kr~ 5,510 * a.e.m.

MPOTOHA 1,673-10% kr ~ 1,007 a.e.m.

HEeHTpoHa 1,675-10™% kr ~ 1,008 a.e.m.

Acmponomuueckue éenuuunsl

CpenHUii paguyc 3eMiu Rg =6370 kM
panuyc ConHua Ry =6,96-10° M
TemrepaTypa nosepxHocta ConHna T=6000 K
Ilnomnocmo MOACOTHEYHOTO Macia 900 kr/m’®
BOJBI 1000 kr/m> ATFOMUHNSA 2700 kr/m>
JpeBEeCHHBI (COCHA) 400 kr/v® Keneza 7800 kr/m’
KepocHHa 800 kr/m’ pTYTH 13 600 kr/m’®
Yoenvnan mennoémxocmeo

BOJIBI 4,2-10° JTx/(xr-K) AIFOMHHUS 900 JTx/(xr-K)
Jbaa 2,1-10° Jix/(xr-K) Menu 380 Ix/(xr-K)
Kenesa 460 x/(xr-K) 4yryHa 500 Ix/(xr-K)

CBHHLA 130 JTx/(xr-K)

Yoenvnas mennoma
mapooOpa3oBaHUs BOIBI
IJIaBJCHUS CBUHIIA
IJIaBJICHUS JIbJIa

2,3-10° Ix/kr
2,5-10% /kr
3,3-10° Jlx/kr

nasnenne — 10° ITa, Temneparypa — 0 °C

Hopmansuvie ycnosusn:
Monapuaa macca

asora 28-10°°
aproHa 40-10°7°
BOZIOpOJA 2:107°
BO3/yXa 29-107
BOJIBI 18107

KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb

rennsa

KUCJIOpO/a

JINTHUSA
HCOHa

YIJIEKHCIIOTO ra3a

4107 xr/mois
32.107 kr/monb
6-10° xr/momb
20-10° xr/monb
44107 xr/Monb
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IIl Ha pucynke npuBe€H rpaQuk 3aBUCHMOCTH MPOEKLMH U, CKOPOCTH Tena OT

BpEMECHU [.
v,, M/c |

15
10
5
0 5 }6 5N 20 e
-5 /
-10
15

OmnpenenuTe MyTh, IPOHACHHEINA TEIOM B HHTepBaiie BpeMeHH ot 0 10 5 c.

OTBeT: M.

Teno ABMXKeTCS MO TOPU3OHTAIBHOM IUTOCKOCTH. HopMmanbHasti cocraBisromas
CHJIBl BO3ZCHCTBUS Tela Ha IUIOCKOCTh paBHa 40 H, cuna Tpenus pasna 10 H.
Ompenennte KOIPPUIMEHT TPEHHUS CKONBXEHHUS.

OTBeT:

ABTOMOOWITb C BBIKJIFOUYCHHBIM JIBUTATENIEM CHSUTH CO CTOSHOYHOTO TOPMO3a, H OH
MOKATHJICS IO/ YKJIOH, cocTaBisitomuid yroi 30° k ropusonty. Ilpoexas 10 m, oH
MomagaeT Ha TOPU3OHTANBHBIA y4acTOK Jnoporu. UYemy paBHa CKOPOCTb
aBTOMOOMJIA B Ha4aJle TOPU30OHTAIBHOTO y4acTKa goporu? TpeHneM npeHeGpeds.

OrtBerT: m/c.
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I'py3, monBemeHHbIf Ha NErkoil mpyxkuHEe XECTKOCThIo 400 H/M, coBeprmaer
CBOOONHBIC BEpTHKAJBbHBIE TapMoHHUYeckne KoiebaHwsa. I[lpyxuHy KakoH
KECTKOCTU HAJ0 B3ATh BMECTO IEPBON INPYXKHHBI, 4TOOBI IEPHOA CBOOOIHBIX
KosiebaHMi 3TOro rpysa cTan B 2 pa3a MEHbIIe?

OrBer: H/m.

JIBa onuHakoBHIX Opycka TONMIIUHON 5 cM W Maccoi 1 kr
KaX[BIH, CBS3aHHBIC OPYT C APYTOM, IUIABAIOT B BOAE TaK, UTO —]
YPOBEHb BOJIbI TNPUXOJUTCS HA TPAHUIY MEXIYy HHUMH [ |
(cM. pucyHok). 3 mpuBeaEHHOTO HIDKE CIIMCKA BHIOEpUTE ABA
TIPaBIJIBHBIX YTBEPKACHHUS.

1) IlnoTtHOCTH MaTepuana, U3 KOTOPOIo M3rOTOBJIEHB! OpycKkH, pasHa 500 K/,

2) Ecnu Ha BepxHHMIl OpyCOK OTOKHUTH Ipy3 Maccoi 0,7 Kr, TO OpyCKH yTOHYT.

3) Ecin Bomy 3aMeHHTh Ha KEPOCHH, TO TITyOMHA IOTPYKEHHsS OpYCKOB
YMEHBIIATCS.

4) Cuna Apxumena, nelicTByromas Ha Opycku, pasHa 20 H.

5) Ecin B cromky mo6aBuTh e€mé aBa TakuX )Ke Opycka, To TIiybuHa eé
HOTpYyKEHUS yBenuuuTcs Ha 10 cM.

OTtBeT:

Ha mrepoxoBaroif HAaKJIOHHOW IIOCKOCTH TIOKOWMTCSI JCPEBSIHHBIA Opycok. Yrom
HAaKJIOHA MJIOCKOCTH YBEJIUYMIH, HO OPYCOK OTHOCHUTENBHO IUIOCKOCTU OCTAJICS B
mokoe. Kak M3MEHWINCh TPU 3TOM CHiIa HOPMANBHOIO JaBleHHs Opycka Ha
IUTOCKOCTH ¥ KO3()(OHIUEHT TPEHUS OpyCcKa O INIOCKOCTH?

J1s1 ka0l BETUUHHBI OPEJENINTE COOTBETCTBYIOIINN XapaKTep U3MEHEHHUSI:

1) yBemmummack
2) yMEHBIIUJIACh
3) He U3MEHUIACh

3anumuTe B TaONUIYy BbIOpaHHbIE HUDPBI I KaxaA0H (U3NUECKOH BEIUYHMHBI.
Ludpsl B OTBETE MOTYT IIOBTOPSITHCSL.

Cua HOpManbHOTO
JiaBJIeHUs Opycka
Ha TIOCKOCTb

Koaddumument tpenust
OpycKa 0 MIOCKOCTh
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OTKpbITbIN BapyaHT 1

Ha pucynke moka3zaH rpaMk 3aBHCHMOCTH KOOPIHHATBI X X
TeNna, JBWXKyIerocs BAoNb ocd Ox, OT BpPEMEHH ¢ ‘
(mapabona). I'pagpukn A w b mpeacraBisor cobOoit l
3aBUCHMOCTH (DU3MUYCCKUX BEIMYMH, XaPaKTECPU3YIOIINX 3
JIBIDKEHHE 3TOTO Tella, OT BPEMEHH £. !
YCcTaHOBHUTE  COOTBETCTBHE  MEXAYy  rpadukamMu U ‘
(GU3HMYCCKUMU  BEJIMYMHAMH, 3aBHCHMOCTH KOTOPBIX OT ol 4 4
BPEMEHH 3TH TPpadHKUA MOTYT [IPEACTABISATh.

K xaxmoil mo3unuu mepBoro CTondna MoAOepUTe COOTBETCTBYIOIIYIO IMO3HIIUIO
U3 BTOPOro CTOJOIA W 3amMIIWTe B TaONWIly BbIOpaHHbIE LUGPBI TOJ
COOTBETCTBYIOLIAME OyKBaMH.

I'PA®UKU OU3NYECKHUE BEJIMYNHBI
A) 1) Momynb UMITyJIbCa TENa
2) KUHCTHYCCKAs SHEPrus Teia
3) MOAyJb YCKOPEHHS Tena
4) TPOCKIMS CKOPOCTH Tela
Ha ocb Ox
ol 1
B)
0 t t
Alb
OtBer:

B cocyne Hem3aMeHHOTO 00BEMa HAXOOUTCSA WACATHHBIN Ta3. Bo ckombko pa3
HYXXHO YBEJIMYUTh KOJMYECTBO Ta3a B COCYJE, 4YTOOBI TOCIIEC YMCHBIICHUS
a0COJIOTHOM TeMIlepaTyphl Ta3a B 2 pa3a ero JaBJ€HHE CTajo BIBOE OOIbIle
HaYyaJbHOTO?

OtBert: B pas(a).
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Ha PUCYHKE II0OKa3aHO, KaK MCEHSJIOCh [aBJICHUE Tra3a

B 33aBHCHMOCTH OT ero o0béMa TIpu Iepexope P
M3 COCTOSHHS 1 B COCTOSHME 2, a 3aT€M B COCTOSHHUC 3. 1
A, N\
YeMy paBHO OTHOIIEHHE paboT raza —= MpPH 3TUX
23 2 3
nepexonax? 0 14

OTBeT:

Ha pucynke nokasau rpadux usmenenust f, °C 4
TeMIIepaTypbl BellecTBa ¢ MO Mepe
OTJIOLIEHMS] UM KOJIMYeCTBa TeIIoThl Q.
Macca  BemiectBa  paBHa 2 KI.
[lepBoHaYanpHO BEIIECTBO OBUIO B
TBEPAOM cocTosiHuU. KakoBa ynenbHas
TETIIIOTA IIJIaBJICHHS BEIecTBa?

Ortger: KJK/KT.

B crexnsHHyr0 Kon0y ~HaJMAM ~ HEMHOTO  BOIBI 7

1 TepMETHYHO 3aKkppui e€¢ mpoOkoi. Boma mocremenHo 2
ncmapsinace. Ha pucyHke moxasaH rpadyk M3MEHEHHS CO |
BpEMEHEM { KOHIEHTPAaLUM 7 MOJEKYJ BOJSHOIO Iapa
BHYTpU KoJObl. Temmeparypa B koi0Oe B TEUEHHE BCETO
BPEMCHM IPOBEICHHS OMBITa OCTABAJIACh ITOCTOSHHOM. 0 t
B xonne onbiTa B k0j0e emeé octaBajgack Bojxa. M3 nmpuBenEHHOro HMDKE CIMCKA
BbIOEpUTE ABA MIPABWIBHBIX YTBEP)KACHHUS OTHOCUTENBHO OMMCAHHOTO MpoIlecca.

1) Ha ywactke 1 Bo#sHOl nap HEHACBIIEHHBIH, a HA y9acTKE 2 HACHIIIEHHBIMH.
2) Ha yvacTke 2 naBiieHne BOJSHBIX NAPOB HE MEHATIOCE.

3) Ha yudactke 1 mIOTHOCTE BOASHBIX TAPOB YMEHBINAIACE.

4) Ha y4acTke 2 IJIOTHOCTb BOJSHBIX IAPOB yBEITHYHUBAJIACh.

5) Ha yuactke 1 naBnenue BOASAHBIX IIAPOB yMEHBIIANOCH.

OrtBerT:
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OTKpbITbIN BapyaHT 1

TeMnepaTypy HarpeBarens TEILUIOBOM MaluuHbl KapHO DOHM3WIM, OCTaBUB

TEMIIEpaTypy XOJOAWIbHUKA IpexHed. KolnuecTBo TEIIOTH, OTJAHHOE ra3oM
XOJOAWIBHUKY 3a LUKJI, He u3MeHuaoch. Kak wmamenunuch npu 3tom KITJI
TETIIOBOI MamMHBI B paboTa rasa 3a IUKI?

JIis Ka>X10H BEIMYMHBI ONIPEEIIUTE COOTBETCTBYIOUIMN XapaKkTep € U3MCHEHUSL:

1) yBemnmumumack
2) yMeHBIIWIAch
3) He U3MEHMIACh

3amummTe B TaONUIy BBIOpaHHBIC MU(PH! UIT KOKTOH (HM3HIECKON BEIMIHUHEI.
Llucpsl B OTBETE MOTYT MMOBTOPSITHCA.

KIIJI TerioBoif MaluHbL Paborta rasa 3a nuKII

DIEKTpUYECKas 1ielb, COCTOsIAs U3 NPSIMOJIUHEHHBIX 3 4
npoBomHUKOB (1-2, 2-3, 3—4) W HCTOYHMKA ITOCTOSHHOTO

TOKa, HaxoAuTCsi B OJHOPOJHOM MArHuTHOM IIOJIC, Y B +
-

KOTOPOTO BEKTOp MAarHMTHOM MHIYKIMH B HamnpapleH oT ) 1
Habmonatenss  (cM.  pucyHok). Kyma  HampaBneHa

OTHOCHUTEIIFHO PHCYHKa (6Mpago, 61e60, 66epx, 6HU3, K HaAOI100amenio, om
Habnwooamens) BBI3BAHHAs JSTHM TMOJNEeM Ccuia Awriepa, JAeicTByromas Ha
poBOoAHUK 2—3? Omeem 3anuwiume ci080m (Cro8amu).

OTBeT:

Ha mnnaBkom mnpenoxpanurtene ykazano: «30 A». KakoBa MakcuMmanbHas
CyMMapHas ~ MOIIHOCTb  DJIEKTPUYECKHMX  MPUOOPOB,  KOTOPBIE  MOXHO
OTHOBPEMEHHO BKJIIOYHTH B CETh C HampspKeHHeM 36 B, 4ToOBI MpenoxpaHuTelsb
HE pacIuiaBuics?

OTBeT: BrT.




OTKpbIThIV BapuaHT 1 PUINKA 5/9
B xomebaTensHOM KOHType (CM. PHCYHOK) HWHIYKTHBHOCTBH ) L,
karymku L =12 mI'H. Kakoil momkHa OBITh MHIYKTHBHOCTH L, K

BTOpOW KaTyIIKW, 4YTOOBI TmpH TIiepeBoje Kimoda K wu3 1 L
mojgokeHMss 1 B TONOXKEHHEe 2 TEpHOA  COOCTBEHHBIX
JJIEKTPOMATHUTHBIX ~ KOJEOAHWH B KOHTYpE YMEHBIIWICS C

83 paza?

OrtBeT: MI'H.

Ha yenuHEHHON HENMOABM>KHOM MPOBOISLICH
chepe paanycoM R HaXOAUTCS TMOJOXKHUTEIbHBIN
3apsn Q. Codepa HaxoAHTCSI B  BaKyyMe.
Hanpsok€HHOCTh  3JIEKTPOCTATUYECKOTO  TOJIA
cdepsl B Touke 4 paBHa 36 B/m. Bee paccrosinus
yKa3aHbl Ha PHUCYHKe. BpiOepuTe IBa BEPHBIX
YTBEPKAEHHS, ONUCHIBAIOIINX JAHHYIO CUTYALHUIO.

1) IloTeHuman >JIEKTPOCTATUYECKOTO IMOJA B TOUKE A BBINE, YEM B TOYKe [
Pq>PF-

2) IloTenuuan >1E€KTPOCTATHYECKOTO MOJIA B TOYKAaX B U D OAMHAKOB: @z = Q.

3) IloTeHuman 5IEKTPOCTATHIECKOTO MO B TOUYKaX A U B OMHAKOB: @ 4 = Qp.

4) HanpsxérHOCTb 3neKTpocTaTHIecKoro noist B Touke C E. =9 B/m.

5) Hanps:x€HHOCTB 3JEKTPOCTATUYECKOrO MOJIA B Touke B E; =0.

OrtBeT:

© 2020 depepansHas cnyx6a no Hag3opy B chepe obpa3oBaHns 1 Haykn

OTKpbITbIN BapyaHT 1

HpOTOH B OAHOPOAHOM MArHUTHOM TIOJI€ MEXKAY TIOJIOCAMU MarHuta II04

nerictBueM cuiibl JIopeHIa JABHXKETCS 10 OKPY>KHOCTH paauycoM r. B aTom ke
Iojie 0 OKPY)KHOCTH C TaKUM K€ PaJAHyCcoOM cTajla JBHTAThCs o-dacThma. Kak
U3MEHWINCh Teproa oOpalieHus] B MarHWTHOM TMIOJie W MOJYJbh HMITyJbca
O-9aCTHIIBI IO CPABHEHHUIO C IIPOTOHOM?
Jlnst Kaxko# BETMYMHBI ONPEISITITE COOTBETCTBYIONIHUI XapaKkTep H3MCHEHHUS:

1) yBenuumiach

2)  yMEHBIIWJIACh

3)  He U3MEHIIAch
3anummte B TAaOMUIYy BbIOpaHHBIC HUGPBI A KOXKIO0H (U3HMUECKOW BEITMYHHBI.
Iudpsl B OTBETE MOTYT IIOBTOPSITHCSL.

[epuon obpamienus | Monysp UMITysIbca

Crompanb JIaMIIOYKH pAacTONO)KEHa BONM3M TIABHOH ONTHYECKOH OCH TOHKOH
pacceMBalolell JMH3b HA PACCTOSHUM a OT He€ NMEPNEHAUKYISIPHO 3TOW OcH,
npuuéM F < a < 2F, rne F — Momynb (OKYCHOTO pacCTOSIHUS JIMH3BL 3aTeM
paccenBaroLIyI0 INH3Y 3aMEHIUI Ha COOMPAIONIYIO ¢ (POKYCHBIM paccTOSHUEM F.
YCTaHOBUTE COOTBETCTBHE MEXKAY BUIOM JIMH3bI, UCIIOJIB30BAHHOW B OIBITE,
U CBOMCTBaMHU JIaBa€MOTO €10 U300paKEHHS.

K xaxmoif mo3uiuu mepBoro croibuna MmogdepuTe COOTBETCTBYIOIIYIO MO3UIUIO
W3 BTOPOTO CTOJNOIA © 3alMIIATe B TaOMUIy BbIOpaHHBIE UHQPPH MOI
COOTBETCTBYIOIINMH OyKBaMHL.

BU/J JIMH3bI CBOMCTBA M30BPAXEHHS
A) nmH3a pacceuBaronias 1) MHHMOE, NPIMOE, YMEHBIIICHHOE
b) nmH3a coduparomas 2) MHHUMOE, IEPEBEPHYTOE, YBEIMIEHHOE
3) HeiCTBUTENBHOE, NEPEBEPHYTOE,
YBEITUYEHHOE
4) ZAEHCTBUTENBHOE, IPAMOE, YBEIMYEHHOE
A|lb

OTtBerT:
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CKOJIKO IPOTOHOB M CKOJILKO HEHTPOHOB CONEPIKUTCS B SIPE g9 In?

Yucino npoToHOB Yucao HEUTPOHOB

B onank omeemog Ne 1 nepenecume monvko uucna, ne pazoenas ux npodenom
uu Opy2um 3HaKOM.

YacToTsl ()OTOHOB BYX ITy9IKOB CBETA CBSI3aHBI PABCHCTBOM V, = 2v,. Ompenenure
OTHOIICHNE MOAYJIEH HMITYJILCOB (DOTOHOB Ly
b

OTtBeT:

YcTaHOBUTE  COOTBETCTBHE  MEXKAYy BHIAMU  PAJAMOAKTUBHOIO  pacrajaa
Y YpaBHEHHSIMH, OTMCHIBAIOIIUMHE TOT MPOIIECC.

K kaxmoil mo3umuy mepBoro CToidna MoAOepUTe COOTBETCTBYIOIIYIO IMO3HIIUIO
U3 BTOPOTO CTOJONA W 3amNWIIMTe B TaOmuIy BbIOpaHHBIE IHQPE TOX
COOTBETCTBYIOIIUMH OYKBaMH.

BUJbI PACITATA
A) anpda-pacnan
B) Oera-pacnapg

YPABHEHUS
1) 2BBi+ H—"3Tc +'{INb+44n
2) BjU+ iNe — 135No+4(n
3) 232 Np—> 2;?Pu+ _?e + 7,

4) zégAc - 2§3Fr + gHe

OTBeT:
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OTKpbITBIN BapraHT 1

C nomompio OapoMeTpa MPOBOAWINCE H3MEPEHHS aTMOC(HEpHOTO TaBICHUS.
Bepxnsst mxana 6apomeTpa mporpagynpoBaHa B KIJIOMACKANIAX, a HIDKHSS IIKala —
B MHUIMMETpax pPTyTHOro cronba (cM. pucyHok). Ilorpemuocts n3MepeHui
JaBICHHUS paBHA IIEHE JIeJICHMS IIKaisl Oapomerpa. Uemy paBHO aTMocdepHOe
JIaBJIeHIE B MIJUIMMETPax PTyTHOTO CTOJIOA IO pe3yiIbTaTaM 3THX H3MEepeHuit?

Ortser: ( +

) MM PT. CT.

B onank omeemoe Ne 1 nepenecume moipKo 4ucna, He pazoensas ux npooenom
U Opyzum 3HaAKOM.




OTKpbIThIV BapuaHT 1 PUINKA 719

Heo0XxomuMo 3KCIEpUMEHTAbHO HM3YYUTh 3aBUCHMOCTDH 3apsjia, HaKOIJICHHOTO
koHgeHcatopom, ot OJC akkymymstopa. Kakue [aBe CXembl —cleayer
HCTIOb30BATh IS POBEICHHSI TAKOTO HCCICI0BAHMUS?

1) Er 4) 28, r
R 2R
C C
2) _'|5;2r 5) 28, 2r
R 2R
H
e C
3) _'&r
R
M

N

3amummTe B OTBETE HOMEPa BEIOPAHHBIX CXEM.

OrtBeT:
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OTKpbITbIN BapyaHT 1

PaccmoTpure Tabnuimy, coiepiKamlyro XapakTepucTuku ImiaHeT ConHedHOH

CHCTEMBI.
Hasanue | uametp [Tepuon ITepuon Bropas
IUTaHETHl | B paiioHe | oOpalmeHus | BpameHus: | KOCMHYeCKas

9KBATOPA, BOKPYT BOKPYT OCH | CKOPOCTB,

KM CoutHiia KM/C

Mepkypwii 4878 87,97 cytok | 58 cyTok 4,25
15 gacoB
30 MuHYT

Benepa 12 104 | 224,7 cytok | 243 cyToK 10,36

0 gacos

27 MUHYT

Sems 12756 | 365,3 cyrok 23 yaca 11,18
56 MUHYT

Mapc 6794 687 cyTok 24 qaca 5,02
37 MUHYT

Onurep 142 800 11 ner 9 gacoB 59,54

315 cyrok | 53,8 MuHYT

CarypH 120 660 29 ner 10 yacor 35,49
168 cytok | 38 muHyT

VYpan 51118 84 roma 17 gacoB 21,29
5 cyTOK 12 MUHYT

Hentyn 49 528 164 rona 16 yacor 23,71
290 cyToK | 4 MUHYTHI

BriGepute Bee BEpHBIE YTBEPKICHUS, KOTOPBIE COOTBETCTBYIOT XapaKTEPUCTHKAM
TIaHeT.

1) Yckopenue cBoboaHOro nManeHus Ha fOmurepe mpuMepHO paBHO 59,54 M/,

2) O6wém Hentyna B 10 pa3 Menbine 00béMa YpaHa.

3) Mapc B 2 pasa GbIcTpee BpalnaeTcs BOKPYT CBOeH ocu, 4eM 3eMis.

4) 3a MapcHaHCKUM TIoJi Ha IUIAHETE HPOXOJAMT HpUMepHO 670 MapcHaHCKUX
CYTOK.

5) IlepBas KocMHuYecKas CKOPOCTb Ui cIyTHHKA CaTypHa COCTaBILAET IPHUMEPHO
25,1 km/c.

OrtBerT:

He 3abyobme nepenecmu e6ce omeemvl 6 OnaHK omeemos Ne 1
6 COOmeemcmeun ¢ UHCIPYKyueil no bInoIHeHUI0 padombi.

Ilpogepvme, umoobL Kaxcovlit omeem 0ObvL1 3ANUCAH 6 CMPOKE C HOMEPOM
COONIBEM CINEYIOUL€20 3A0aHUA.
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Yacrtb 2

Omeemom K 3a0anuam 25 u 26 aenaemca yucno. Imo wucio 3anumiume 6 noje
omeema ¢ mekcme pavomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Ne 1
cnpasea om HOMEPA COOMEEMCMEYIoule20 3a0aHUs, HAYUHAA C NePeoll
Kknemouku. Kaxcovut  cumeon nuwume 6 OmMOENbHOU  Kl1emMoOYKe 6
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopazyamu. Eounuysl uzmepenusn
Qusuueckux eenuuun nUCAMb He HYHCHO.

OTKpbITbIN BapyaHT 1

Ana 3anucu omeemos na 3aoanun 27-32 ucnonwv3yime BJIAHK OTBETOB
Ne 2. 3anuwmume cnauana nomep 3adanusn (27, 28 u m. 0.), a 3amem peuienue
coomeemcmeyroueil 3a0auu. Omeemuvl 3anucsvléaiime 4émKo u pazoopuueo.

Ha Tomkyio coOmuparonryro JHH3Y OT YAAIEHHOTO

B nawane mporecca TeMmneparypa Kycka CBHHIIAa Maccoil 1 kr Oputa paBHa 47 °C.
EMy nepenanu KoIM4ecTBO TEILUIOTHI, paBHoe 46,4 kJ[x. Temneparypa miaBieHus
ceuHia paBHa 327 °C. KakoBa Macca pacruiaBUBLICHCS 4YacTH CBHHLA?
TeroBEIMHI IOTEPSIMH ITPEHEOPEYD.

OrtBeT: KT.

MaxkcumanbHas KHHETHYECKas OHEPTHUA (1)0T03J'ICKTPOHOB, BBUICTAIOIHUX U3
METAINYECKON TUIACTUHKH TOJI ACHCTBHEM CBCTa, paBHa 2 3B. HJ’II/IHa BOJIHBI

2
nagaromero MOHOXPOMAaTHU4YCCKOIo CBE€Ta COCTAaBJISACT g JUIMHBI  BOJIHBI,

COOTBETCTBYIOIIEH «KpacHOH TpaHuIie» GpoTodddekta as aToro Metamia. Kakosa
paboTa BbIXO/A ANEKTPOHOB?

OTBeT: 3B.

He 3ab6yovme nepenecmu 6ce omeemvl 6 Onank omeemos Ne |
6 coomeenmcmeuu ¢ UHCIpPYKyuei no 8blNOJIHEeHUI0 PAdOmbl.

Ilposepvme, umoovl Kaxcowlit omeem 0Obll 3ANUCAH 6 CIMPOKE C HOMEPOM
COOMmEemcmeyoue20 3a0anus.
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HUCTOYHMKA MaJaeT My4OoK MapaieNbHbIX Jydei
(cMm. pucynok). Kak  wm3MeHHTCA — MOJOXKEHHE
N300pakeHNs] HMCTOYHMKA, CO37[aBAeMOTO JIMH3O0M,
eCIIM MEXAy JHH30H M e€ (OKycOM IIOCTaBHTh
TUIOCKOMApAIENbHYI0 CTEKIISIHHYIO IUIACTHHKY C
MoKaszaTelneM TpeloMIeHHs 7 (HAa  pHCYHKE
MOJIOXKEHUE IIIACTUHKM OTMEYEHO IYHKTHUPOM)?
OTBeT TOSCHUTE, YKa3aB, Kakue (uzuueckue
3aKoHOMepHOocTH Bbl  ucnonp3zoBanu. Crenaiite
PUCYHOK, MOSICHSIOIIMM XOJ Jydyed OO0 U 1mocie
YCTaHOBKH IUIOCKONAPAIIEIbHON CTEKJIAHHON MIACTUHKH.
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Ilonnoe npasunsnoe pewenue Ka)coou u3 3aoau 28—32 00axcno cooeprcams
3aKOHbL U POPMYTIBL, NPUMEHEHUE KOMOPLIX HEO00X00UMO U 00OCMAMOUHO 0N
pewienus 3a0auu, a mMaKxyice mamemamuuecKkue npeoOpa30e6aHusi, paciémol
C YUCTICHHbIM OMEEMOM U RpU HEOOXOOUMOCHU PUCYHOK, HOACHAIOWUIL
pewenue.

JlBa rpy3a IOABELIEHbl HAa JOCTATOYHO AJMHHOW HEBECOMOM
HEepacTsDKIMOH HHTH, TEepPEeKMHYTOW dYepe3 WICalbHBIN OJIoK

(cM. pucyHok). I'py3bl ynepkuBaaM HENOIBI)KHO, a 3aTeM
OCTOPOKHO OTIIYCTWJIM, IIOCI€ Yero OHM Hayald JBUTaThCA
paBHOYCKOpeHHO. OIyCTHUBIIUCH HAa 2 M, JIEBBIH Tpy3 MPHOOPEN
CcKOpOCTh 4 M/c. ONpeeuTe CHITy HATSHKCHHS HUTH, eci Macca M
rpaBoro rpy3a m = 1 kr. TpeHuem npenedpeysb.

I'magkuil OUIMHAP JIEKUT MEXIY IBYMs MJIOCKOCTSIMM, OJHA W3
KOTOPBIX BEPTHUKAJbHA, a JIMHUA UX IIEPECE€UYEHHs IOPU30HTalIbHA
(cMm. pucynok). Cumma [aBIeHHS IWIMHAPA HAa BEPTUKAIBHYIO

CTEHKY B n =+ 3 pa3a NpeBbIIIAET CHIY TSKECTH, JEHCTBYIOIIYIO

Ha map. Haiigute yronm o Mexay miaockocTamu. Crenaiite
PHCYHOK, Ha KOTOPOM yKa)KUTE CHJIBI, IeHCTBYIONINE HA IIITHHIP. a

B BepTHKaIbHOM LWIHHAPE, 3aKPHITOM JIETKUM IOPLIHEM, HAaXOAUTCS OEH30I
(C¢Hg) mnpu Temneparype kunenus ¢=80°C. Ilpu coobmeHun OeH30Iy

HEKOTOPOTO KOJIMYECTBA TEIUIOTHl YaCTh €r0 MPeBpallaeTcsl B map, KOTOPBIA Mpu
n300apHOM PACHIMPEHUH COBepIIaeT padoTy, MOTHHMAs TOPLICHb. Y IelbHas
TemoTa mapoobpasosanus Gemsona L =396-10° Jix/kr, a ero MomspHas macca
M= 78-1073 kr/mons. Kaxas yacTs MOJIBOAMMOTO K OCH30J1y KOJMYECTBA TETJIOTHI

nAET HA yBENMUCHUE BHYTPEHHEH SHeprun cucteMbl? OOBEMOM KHUAKOTO OeH301Ia
U TPEHHEM MEKTy TOpIITHEM U IIMIHHIPOM IIpeHeOpeys.
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K akkymymsitopy ¢ 3IC £=60 B u BHyTpeHHHM

OTKpbITbIN BapyaHT 1

compoTuBieHHEeM 7 = 5 OM NOAKIIOUMIN JIAMITY
compotuBnenueM R =10 Om u  pe3ucrop

e

conpotuBieHneM R =15 OM, a Takxke KOHJEHCATOP
émrocteio C = 80 Mx® (cm. pucynok). Cmycts
JUINTENbHBIM  NPOMEXYTOK BpemeHu kmod K
pa3mbIKatoT. Kakoe KOJM4ecTBO TEIUIOTHI BBIIEIUTCS
TI0CJIe 3TOTO Ha Jamrie?

B osnextpuueckoil Lenu, MOKa3aHHOW Ha K

pucyHke, kmou K mmrtenbHoe Bpemsl 3aMKHYT, |

E=3B, r=20M, L=1wMIH, C = 50 mMx®. Er L i
B moment =0 xmou K pasmbikaror. KakoBo ¢
Hanpsbkenue U Ha KOHJEHCATOpe B MOMEHT, T

KOrjla B  XOJ€ BO3HUKIIMX B  KOHTYypeE

SJIEKTPOMArHUTHBIX KOJeOaHWI cuja TOKa B

koHutype /=1 A? ComnpoTHBICHHEM NPOBOJIOB M AKTUBHBIM CONPOTHUBICHHEM
KaTyIIKH WHAYKTHBHOCTH ITpeHeOpeyb.

IIposepome, umobdvl Kadxcovlit omeem 0bl1 3ANUCAH PAOOM C HOMEPOM
COOMmMEemcmeyou|e20 3a0anus.
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Enunblii rocynapcrsennslii 3x3amen no ®U3UKE

HMHceTpykums o BbINOJIHEHHIO PadoThI
JIJis BBHIMOJHEHUST DK3aMCHAI[MOHHOM paboThl MO (U3MKEe OTBOAMTCS 3 Yaca
55 munyt (235 MuHyT). PaboTa cocTOMT M3 JBYyX 4YacTel, BKIFOYAIOIUX B ceOs
32 3amaHus.
B 3aganusx 1-4, 8-10, 14, 15, 20, 25 u 26 oTBeTOM SIBISIETCS TIEJIOE YHCIIO
WIM KOHEYHas AecAiTHYHas ApoOb. OTBET 3amHUIIMTE B IOJE€ OTBETa B TEKCTE
paboTEL, a 3aTeM MepeHecHTe 1o MPUBEAEHHOMY HIDKe 00pasily B Onank otBera Ne 1.
Enuaunb naMepenns GU3NIECKUX BEITMYUH MHCATh HE HYKHO.

Orser: __ -2.D m/c?. -2 5

OtBerom k 3amanusim 5-7, 11, 12, 16-18, 21, 23 u 24 sasmsercs
MOCIeI0BATEIFHOCT U(p. OTBET 3alUINIUTE B MOJE OTBETAa B TEKCTE pabOTHI,
a3aTreM TEepeHeCUTe MO MPHUBEAEHHOMY HIXe 00pasily 0e3 mpoOesioB, 3arsIThIX
U IPYTUX JOMOJHUTEIHHBIX CHMBOJIOB B O1aHK 0TBETOB No 1.

A|b
Orger: 401 LI '

OtBeroM Kk 3amaHuto 13 sBisercss cinoBo. OTBET 3alMINNATE B TOJIE OTBETA
B TeKcTe paboThl, a 3aTeM IEepPeHeCcHTe M0 MPUBEAEHHOMY HIDKE 00pasily B OlaHK
oTBeTOB Ne 1.

Otser: _ BMpaso BNPABO

OtBeToM K 3amanusM 19 u 22 gigrorcs aBa uncia. OTBET 3aIUIIUTE B I10JIE
OTBETa B TEKCTE pabOTHI, a 3aTeM IEPEHECHTE M0 MPUBEAEHHBIM HIDKE 00pasiam,
HE pasfensis ynciaa mpodesoM, B O1aHK oTBETOB Ne 1.

3apsi sua MaccoBoe
PAR NP YHUCIIO
V4
sapa A

38 94 3894
OTBCTZ!IA’iOZ!H. IIHOIZ

OtBer Kk 3amanusaM 27-32 BKiIIOYaeT B ceds moapoOHOE OMMCaHUE BCETO X0/1a
BBIMOJIHEHUSL 3afjaHus. B Osanke orBeToB Ne 2 ykaxuTe HOMEp 3aJaHus
1 3aIMLINTE €r0 MOJIHOE pellieHHE.

IIpy BBIUMCIEHUSAX pa3pellacTCs UCMOJIb30BATh  HENPOrpaMMUPYEMBbIH
KaJIbKYJISATOP.

Bce 6manku EI'D 3anonHsroTes sspkuMH YEPHBIMU YepHUTIaMHU. Jlomyckaercs
HCII0JIb30BaHME I'eJIEBOM MM KAlIWJUIAPHON pyUKHU.
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OTKpbITbIN BapuaHT 2

IMpu BBIMONHEHWM 3aJaHUI MOXHO IOJB30BAThCA YEPHOBUKOM. 3amucH
B YePHOBHKe, 2 TAKi:Ke B TeKCTe KOHTPOJILHBIX H3MEPHTEILHBIX MAaTePHAJIOB
He YYUTHIBAIOTCS NPU OLeHNBAHUH PadOTHI.

Banner, momyueHHsle Bamu 3a BBIIONHEHHBIE 3aaHUS, CYMMHPYIOTCS.
IMocTapaiiTech BEIOTHUTH KaK MOXKHO OOJBINE 3aJaHM M HaOpaTh HamOOJIbIIEE
KOJIMYECTBO OAJLIOB.

ITocne 3aBepuieHHs paboOTHI MPOBEPbTE, YTOOBI OTBET Ha KaXA0€ 3aJaHHE
B Omankax oTBeToB Ne 1 i Ne 2 GBI 3ammcaH 1MoJ MPaBIIIBHEIM HOMEPOM.

Kenaem ycnexa!

Hipkxe mpuBeneHBI CIpaBOYHBIE JaHHBIC, KOTOPBIE MOTYT MOHAXOOHTHCS Bam
TIPU BBITTOJTHEHUH PaOOTHI.

JlecATHYHBIE MPUCTABKHU

Haumeno- | O6o3HadeHne | MHOXKHUTEIb Haumeno- | O6o3HaueHre | MHOXHTEb

BaHue BaHHE
rura T 10° CaHTH c 1072
Mera M 10° MUJLTH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
nenu b 107 MMUKO bid 107"

Koncmanmot

YUCIIO TT n=3,14

yCKOpeHHe CBOOOIHOT0 NaJieHus Ha 3emiie g=10m/’

rPaBUTALIMOHHAS TOCTOSIHHAS G=6,7 107" H-m¥/xr?

YHUBEpCaJIbHAs I'a30Basi IOCTOSHHAs R = 8,31 JIx/(momnsb-K)

noctosiHHas bonbiMana k=1,3810" Ix/K

MOCTOsIHHAsE ABOTaapo Np=6" 10% moms ™!

CKOpOCTb CBETa B BaKyyMe c=3-10°m/c

=9-10° H-M¥/Kn®

K03 OHIUEHT IPONOPIMOHANLHOCTH B 3aKoHe Kynona k=

4me,
MOZYJIb 3apsi/ia IEKTPOHA o= 1610 Ko
(31eMeHTapHBbI| 37eKTpUYEeCcKUll 3apsin) >
noctosuHas [lnanka h=6,610"* Jlx-c

Coomnowenue mexcoy paznudHbIMu eOUHUYAMU

TeMIeparypa 0K=-273°C
aTOMHas €IUHUIA MACChI laem = 1,66-10727 KT
1 aTomMHas eIMHMIIA MacChl DKBUBalIeHTHa 931,5 MaB

1 3NIEeKTPOHBOIBT 15B=1,6:10" Jx
1 actpoHOMHYECKas €UHULA 1 a.e. = 150 000 000 xm
1 cBeTOBOM O] 1 cB. o~ 9,46:10" M
1 mapcex 1 nk = 3,26 cB. roga




OTKpbITbIN BapuaHT 2

Yacrp 1

Omeemamu K  3a0anusam  1-24  aenawomcea  c1o6o, uucio  uiu
nocaedosamenvHocms yugp uru uucen. Omeem 3anuwume 8 noje omeema 8
mexcme pabomol, a 3amem nepenecume ¢ bJ/IAHK OTBETOB M 1 cnpasa om
HOMeEpA coomeemcmeyouiezo 3a0anus, HaYUHas ¢ nepeoil Kiemouku. Kascowui
CUMB0O nUWIUME 8 OMOEILHOU KleMmOoUKe 6 COOMEEMCIMEUU ¢ NPUBEOEHHBIMU
6 0n1anke oopazyamu. EOunuyst uzmepenus @uzuveckux eenuyuH RuUcamo
He HYJICHO.

OTKpbITbIV BApUaHT 2 PUINKA 2/9
Macca wacmuy

JJIEKTPOHA 9,110 kr~ 5,510 * a.e.m.

MPOTOHA 1,673-10% kr ~ 1,007 a.e.m.

HEeHTpoHa 1,675-10™% kr ~ 1,008 a.e.m.

Acmponomuueckue éenuuunsl

CpenHUii paguyc 3eMiu Rg =6370 kM
panuyc ConHua Ry =6,96-10° M
TemrepaTypa nosepxHocta ConHna T=6000 K
Ilnomnocmo MOACOTHEYHOTO Macia 900 kr/m’®
BOJBI 1000 kr/m> ATFOMUHNSA 2700 kr/m>
JpeBEeCHHBI (COCHA) 400 kr/v® Keneza 7800 kr/m’
KepocHHa 800 kr/m’ pTYTH 13 600 kr/m’®
Yoenvnan mennoémxocmeo

BOJIBI 4,2-10° JTx/(xr-K) AIFOMHHUS 900 JTx/(xr-K)
Jbaa 2,1-10° Jix/(xr-K) Menu 380 Ix/(xr-K)
Kenesa 460 x/(xr-K) 4yryHa 500 Ix/(xr-K)

CBHHLA 130 JTx/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOIBI
IJIaBJCHUS CBUHIIA
IJIaBJICHUS JIbJIa

2,3-10° Ix/kr
2,5-10% /kr
3,3-10° Jlx/kr

Hopmansuvie ycnosusn:

nasnenne — 10° ITa, Temneparypa — 0 °C

Monapuaa macca

asora 28107 kr/mMomb renus 4-107° Kr/moib
aprosa 40-107  xr/mMonb KHCTIOpO/Ia 32107 kr/mMons
BOZIOpOJA 2.107 kr/monb JUTHS 6-107 xr/mounb
BO3/yXa 29.107 Kkr/mMoib HeoHa 20-102 kr/mMoib
BOJIBI 18:10° xr/moms YTIIEKHCIIOTO Ta3a 44107 xr/mons
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IIl Ha pucynke npuBe€H rpaQuk 3aBUCHMOCTH MPOEKIMH U, CKOPOCTH Tena OT

BpEMECHU [.
v,, M/c |

15
10
5
0

5 }6 N 20 Zc
-5 /

-10
-15

Omnpenenure myTh, MPOHJACHHBIN TEJIOM B HHTEpBalie BpeMeHH oT 15 10 19 c.

OTBeT: M.

Slmmk maccoit 10 Kr paBHOMEpPHO JBHXKETCS IO TPSMOH MO TOPH30HTAIBHOM
NOBEPXHOCTH MOJA JEHCTBUEM IIOCTOSHHOM TOPU30OHTAbHOM CHJBI TATU
BenmmauHOM 25 H. KakoB k03 GHIHEHT TpeHNS MEXAY AMUKOM U TIOBEPXHOCTHIO?

OTBeT:

ABTOMOOWITb C BBIKJIFOUYCHHBIM JIBUTATENIEM CHSUTH CO CTOSHOYHOTO TOPMO3a, H OH
HOKaTWICS TOJ YKJIOH, cocTaBisitomuid yronm 30° ¢ ropusonToM. B Hawaie
TOPU30HTAIBGHOTO YYacTKa JOPOTH, KOTOPHIN CIEIYeT 3a CIYCKOM, €ro CKOPOCTb
cocraBmsier 10 M/c. Kakoe paccrosHme aBTOMOOWIB IIpoe3kKaeT MO CKIOHY?
Tperuem npeHeOpeys.

OTBeT: M.




OTKpbITbIV BApUaHT 2 PUINKA 3/9

I'py3 maccoit 0,16 kr, mOABEHIEHHBIH Ha MPYXHHE, COBEpPIIACT CBOOOJHBIC
BePTHKAJbHBIC TapMOHIYECKHE Koebanus. ['py3 kaKkoil Maccolt Hy>KHO ITOJIBECHTb
BMECTO IIEPBOrO Ipy3a, 4TOOBI YacTOTa CBOOOIHBIX KoleOaHUIl yMEHbLIMIACh
B 2 paza?

OTtBeT: KT.

JBa oaMHaKoBBIX Opycka TONIIMHON 5 cM W Maccoi 1 Kr
KaX[BIH, CBA3aHHBIC APYT C JPYroM, INIABAalOT B BOJE TaK, UTO 1
YPOBEHb BOJABl INPUXOJUTCS HAa TPaHMUIy MEKAY HHUMH
(cM. pucyHok). U3 mpuBenéHHOTO HIDKE CIUCKAa BHIOEpUTE JBA
TIPaBIJIBHBIX YTBEPKACHHUS.

1) Ecan Bomy 3aMeHHTh Ha IIOJCOJIHEYHOE MAcClo, TO TIIyOMHA IOTPYKEHUS
OpYCKOB YMEHBIIUTCS.

2) Ecnm Ha BepxHmif Opycok IOCTaBHTH THpIO Maccoil 1,5 kr, To Opycku He
YTOHYT.

3) Eciu B cromky n00aBuTh e€mE TpM TakMX ke Opycka, To riaybuHa eg
HOTPYKEHUS yBeIU4uTCs Ha 15 cMm.

4) Cuna Apxumena, aeiicTByromas Ha Opycku, pasHa 10 H.

5) IlnoTHOCTH MaTepHalia, U3 KOTOPOIO U3TOTOBNIEHBI OpycKH, paBHa 500 K/

OrtBeT:

B mepBoil cepun ombITOB OpycoK € Ipy3oM MHepeMellaqd HpH MOMOMIM HUTU
PaBHOMEPHO U NPSMOJUMHENHO BBEPX 10 HAKJIOHHOM IIockocTu. Bo BTOpOI cepuun
OIIBITOB TOYHO TaK )€ INepeMeIla 3TOT OpYCOK, HO CHSB Cc Hero rpys3. Kax
HN3MEHWINCH TIPU TIepexojie OT MEePBOI CEPHHU OMBITOB KO BTOPOH MOIYJTb pabOTHI
CUIBI TpeHHMs TIpH IepeMelleHuH Opycka Ha OJWHAKOBBIE PaCCTOSHHSA
" KOOPPHUIHMEHT TPEHHsI MEXTy OPYCKOM M TIIOCKOCTHIO?

Jlis kaxn0H BeMYHMHBI ONIPEJEIUTE COOTBETCTBYIOUIMN XapaKTep €€ U3MEHEHUSL:

1) yBenmumiach
2) yMEHBIIMIACH
3) He U3MEHHIAch

3anumuTe B TaOMMIy BhIOpaHHBIC IUQPHI I Kaxaoro oteera. Lludpsl B oTBeTe
MOTYT TIOBTOPSTHCSL.

Monynb paboThI CHJIBI Koaddunuent tpenus

TpeHHus
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OTKpbITbIN BapuaHT 2

Ha pucyHke mokas3aH rpauk 3aBHCHMOCTH KOODIHMHATBI X X
TeNa, JBIDKYIIETocs BHONb OcH Ox, OT BpEeMEHU ¢ ‘
(mapabona). I'papuku A wu b mpeacraBnsiorT coboi l
3aBUCHMOCTH (DU3HYCCKHUX BEIIMYHMH, XapPaKTEPH3YIOIIHX 3
JIBIDKEHHE 3TOTO Tela, OT BPEMEHH 1. !
YCcTaHOBUTE  COOTBETCTBHUE  MEXAy rpadukamMu | ‘
(U3MYCCKUMU BEUYMHAMH, 3aBHCUMOCTH KOTOPBIX OT ol 4 t
BPEMEHH 3TH TPadHKUA MOTYT [IPEACTABIATh.

K xaxxmoil mo3unuu mepBoro CToindna MoAOepUTe COOTBETCTBYIOIIYIO IMO3HIIUIO
M3 BTOPOro CTOJOIA W 3amuIIdTe B TaONWIly BbIOpaHHbIE LUGPBI TOJ
COOTBETCTBYIOLIAMH OYKBAMH.

I'PA®UKU OU3NYECKHUE BEJIMYNHBI
A) 1) Momynb UMITyJIbCa TENa
2) MPOCKIMs IEPEMEILCHNS
Tena Ha ock Ox
3) KHHETHYECKAs SHEPrus Tela
4) TOpOCKIHSA YCKOPEHHs Tela
Ha ocb Ox

OTBeT:

B cocyne Hen3aMeHHOTO 00BEMAa HAXOOUTCSA WACATBHBIN Ta3. Bo ckoibko pa3
HYXXHO yMEHBIIUTh KOJMWYECTBO BEIIECTBA rasa B COCyde, YTOOBI TOCIe
yBenn4eHHs abCOMOTHON TEeMIIepaTyphl ra3a B 2 pasa ero JaBICHHE CTAIO BIBOEC
MEHBIIIEe Ha4aIbHOTr0?

OtBert: B pas(a).




OTKpbITbIV BApUaHT 2 PUINKA 4/9

Ha pucyHke mnoka3aHo, Kak MEHsJIOCh JMJaBJICHUE Ta3a
B 3aBHCHMOCTH OT €r0 00bEMa MpH MepexoJie U3 COCTOSHUS 1 1
B COCTOSIHHE 2, a 3aTeM B cocTtosgHue 3. KakoBo oTHOIICHHE

A
paboT raza —= B 3THX ABYX IIponeccax’? 2 3

23

OrtBerT:

B  KkoTenok  Hacklmand  KyCOUKH  OJIOBA
U TOCTaBWJIM Ha DICKTPUUECKYIO IIJIMTKY.
B munyTy mnuTka nepemaér oJIOBY B CpeaHEM
KOMr4ecTBO TerioTel, paBHoe 500 Ix. 'padux
U3MEHEHUsl TEeMIepaTypbl OJIOBa C TEYEHUEM
BpEMEHH IIOKa3aH Ha pucyHke. Kakoe
KOJIMYECTBO TEIUIOTHl  MOTPEeOOBaNOCh LIS

TUTABIICHUS 0JIOBA, JIOBEIEHHOTO bi(s)
TEMIIEPaTypHhI TIABJICHUS?
OrtBeT: JIx.

B cocyne mnon mopmHeM HaxoASTCS TOJNBKO TMapel 7

ammuaka. [lopiieHp MEJIeHHO M PaBHOMEPHO OIYCKAloT, 2
yMeHbInass 00BEM cocyna. Temmeparypa B cocyne 1
mojAepKuBaeTcs TmocTtosiHHOoM. Ha pucynke mokazan

rpaduK W3MEHEHHS CO BpPEMEHEM ! KOHIICHTpAluH 7 -
MOJEKyJl TIapoB aMMHaka BHYTpH cocyma. U3 0 4

HpI/IBelIéHHOFO HWXKC  CIIMCKa BLI6epI/ITe ABAa TMPaABWIBHBIX  YTBEPKICHUA
OTHOCHUTECJIBHO OIMMCAaHHOTI'O ITpoLecca.

1) Ha ygacTke 2 nIoTHOCTS HapoB aMMHaKa YMEHBIIAIACK.
2) Ha ygactke | mnoTHOCTE MapoB aMMHaKa YMEHBIIAIACK.
3) Ha yuacTtke 2 naBieHue IapoB aMMHUAKa YBEITHYHBAJIOCh.
4) Ha yvacTke 1 map aMMHaka HEHACBIIEHHBIH, a Ha Y4aCTKE 2 HACHIICHHBIMN.
5) Ha ydacTtke | naBieHue NapoB aMMMaKa yBEIHYUBAIOCH.

OTBeT:

© 2020 depepansHas cnyx6a no Hag3opy B chepe obpa3oBaHns 1 Haykn

OTKpbITbIN BapuaHT 2

TeMnepaTypy Harpepareili TEIUIOBOM MamuHbl KapHO ©OBBICMIM, OCTaBUB

TEMIIEpaTypy XOJOAWIbHUKA IpexHed. KolnuecTBo TEIIOTHI, OTJAHHOE ra3oM
XOJOAWIBHUKY 3a LUKJI, He u3MeHuaoch. Kak wmamenunuch npu 3tom KITJI
TETIIOBOI MamMHBI B paboTa rasa 3a IUKI?

JIis Ka>X10H BEIMYMHBI ONIPEEIIUTE COOTBETCTBYIOUIMN XapaKkTep € U3MCHEHUSL:

1) yBemnmumumack
2) yMeHBIIWIAch
3) He U3MEHMIACh

3amummTe B TaONUIy BEIOpaHHBIC HU(PH! UIT KOKTOH (HU3HIECKON BEIHMIHUHBI.
Llucpsl B OTBETE MOTYT MMOBTOPSITHCA.

KIIJI TerioBoif MaluHbL Paborta rasa 3a nuKII

OnexkTpuyeckas Lelb, COCTOAIAs U3 TPEX HNPAMOIUHEHHBIX ) +1,- 1
poBOXHUKOB (2-3, 3—4, 4-1) M HCTOYHHKA IOCTOSHHOTO "
TOKa, HaXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJE, Y ®B
KOTOPOTO BEKTOP MATHMTHON MHIyKIMH B HampasieH K 3 4

HaOmogaremo  (cM.  pucyHok). Kyma  HampaBieHa

OTHOCHUTEIIFHO PHUCYHKa (6Mpaso, 671e80, 66epx, 6HuU3, K Habdawoamenro, om
Habnooamena) BBI3BAHHAS JITUM MOJNeM cuiaa Awmepa, AeicTByromas Ha
MPOBOHUK 4—1? Omeem 3anuwume ci1o8om (crogamu).

OrtBerT:

Ha nnaBkom npepoxpanurese cetd HanpsbkeHueMm 380 B ykazano: «10 A». Kakosa
MaKCHMaJbHasi CyMMapHasi MOIIIHOCTb dJICKTPUYCCKHUX MPUOOPOB, KOTOPHIC MOXKHO
OJTHOBPEMEHHO BKITIOYHTH B 3TY CETh, YTOOBI TPEIOXPAHUTENb HE PACILIABUIICS?

Ortger: Br.

B konebarensHOM KOHTYype (CM. PHCYHOK) HHAYKTUBHOCTH ) L.
Karymkn L =6 MI'H. Kakoil nomkHa ObITb MHAYKTHBHOCTH L.
BTOPOM KaTymkw, d9ToOBI Tpu mepeBoje kmowa K u3 1 L
MOJIOKeHWsT 1 B TONOXKEHWEe 2 TepHOx  COOCTBEHHBIX
9NEKTPOMAarHUTHBIX ~ KoJe0aHWH B  KOHTYpe  YBEIHUMIICS C

B v 6 pa3za?

OtBer: M H.




OTKpbITHINA BapUaHT 2 DUSUKA 5/9 OTKpbITHIN BapuaHT 2

Crompanb JIaMIIOYKH pAacTONO)KeHa BONM3M TIABHOH ONTHYECKOH OCH TOHKOH
paccenBaromel JMH3B ¢ (OKYCHBIM PpacCTOSHHEM, PaBHBIM [0 MOIymio F,
HEPIEHIUKYIIPHO 3TOW ocH. PaccTosiHME @ OT JMH3BI 70 CIIUpaTd MeHbIIe F.
3aTeM paccemBAaIOIIYI0 JIHH3Y 3aMEHHIH Ha coOmparomyro ¢ (GOKYCHBIM
pacctostHUEM F.  YCTaHOBHTE  COOTBETCTBHE  MEXIYy BHIOM  JIMH3EL,
HCIIOJIb30BABIICHCS B OIIBITE, M CBOMCTBAMH JJABAEMOTO €0 H300paKEeHHSI.

K kaxzoil mosuruu mepBoro croibia MoAOGEpUTE COOTBETCTBYIOMIYIO MO3UIMIO
W3 BTOPOTO CTOJNOIA © 3alMIINTe B TaOMUIy BbIOpaHHBIE UH(PPH MMOL
COOTBETCTBYIOIINMH OyKBaMHL.

Ha yenunéHHOM HenmoaBMXKHON MpoBoAsIIEei
chepe paamycoM R HaXOIUTCS TMOJOXKHUTEIBHBII
sapsin Q. Codepa HaxoauTcss B BaKyyMe.
Hanpsok€HHOCTh  DIIEKTPOCTATUYIECKOTO OIS
chepsl B Touke A paBHa 36 B/m. Bee paccrosaust
yKa3aHbl Ha PHUCYHKe. BbIOepHTE JBa BEPHBIX
YTBEP)KIEHHS, OITMCHIBAIOLINX JAHHYIO CUTYALHIO.

BU/J JIMH3bI CBOUCTBA U30BbPAXXEHM A
A) nuH3a cobuparomas 1) JCHCTBUTENBHOE, IEPEBEPHYTOE,
1) IloTeHuman smeKTpocTaTH4eCcKOro Imnojs B Touke C Bplle, 4eM B Touke D: B) IuH3a pacceuBaroLas YBETHUEHHOE
Pc>9Pp- 2) JEHCTBUTEIBHOE, IIEPEBEPHYTOE,
2) HampsxérHocTs 3nekTpocTaTndeckoro moius B Touke C E- =36 B/m. YMEHBILIEHHOE
3) Hampspk€HHOCTB 3IEKTPOCTATHIECKOTO 10N B Touke B Ep =576 B/m. 3) MHHMOE, IPSIMOE, YMCHBIICHHOE
4) TloTeHLHMAI HIEKTPOCTATUIECKOTO OIS B ToUKax B 1 C OAMHAKOB: Qg = Q. 4) MHHMMOE, NPAMOE, YBETUICHHOC
5) IloTeHuman >JIEKTPOCTATHIECKOTO MOJIA B TOUKaxX F' U D OMHAKOB: @ = Q. AlB
OtBer:
Ortser:

. 119
CKOJIBKO MPOTOHOB M CKOJIBKO HEHTPOHOB COAEPKUTCA B Spe s Sn?

IIpoToHbI B OIHOPOIHOM MarHWTHOM TIOJIE MEX]y MOJIOCAMH MarHUTa JBHXKYTCS
110 OKpPYXXHOCTAM paauycoM R mon neiictBueM cuibl Jlopenua. Ilocne 3amensl

MarHuTa M0 OKPYKHOCTAM TEM K€ PAJMyCOM MEXIY MOJIOCAMH CTAIH JBUTATHCS YHCI10 POTOHOB uciio HeHTPOHOB

0-YaCTHIIbI, 00JI/IAl0IINE TAKOH jKe KHHETHUECKOM SHEpTUEe, Kak 1 MPOoToHbI. Kak

MU3MEHUIIUCh WHIYKIMS MArHATHOTO TMOJIi U CKOPOCTh JIBIKEHHS O-YACTHI[ IO

CPABHEHHIO CO CKOPOCTHIO IPOTOHOB?

Jlis KaK110H BEMYHHBI ONPEIETUTE COOTBETCTBYIONIMH XapaKTep H3MEHEHHSL: B onanx omeemos Ne 1 nepenecume moJyivko uucia, ne pazoenss ux npoodenom
1) ysemamnack uau Opy2um 3HAKOM.

2)  yMeHbIIWIACh

3) He U3MEHMUIACh
3anumuTe B TaO0NUIly BbIOpaHHBIC HUDPBI I KaxaI0i (U3NUECKOH BEIUYHMHBI.
I{udpel B 0TBETE MOTYT TOBTOPSATHCS.

Wupyxuus Ckopoctb
MarHUTHOI'O HOJIs 0-9aCTHI]

© 2020 depepansHas cnyx6a no Hag3opy B chepe obpa3oBaHns 1 Haykn



OTKpbITIV BApUaHT 2

Monyns nmiynsca GOTOHA KPacHOTO CBETa B 2 pa3a MEHbIIEe MOIYIS HMITyJbca

SUBNKA 6/9

¢orona ¢QuoneroBoro cpera. HaiiauTe OTHOIICHWE JUIMHBI BOJHBI (POTOHA
(b1oJIeTOBOTO 11BETA K [UTHHE BOJHBI (DOTOHA KPACHOTO [[BETA.

OTBeT:

YCcTaHOBUTE COOTBETCTBUE MEXIY
YpaBHCHUAMH, ONUCBIBAIOIIIUMUA ITOT MTPOLIECC.

BUAaMH PpagHOaKTHUBHOI'O pacmnaga H

K kaxmoil mo3uImu IepBOro CToj0Ia MOAOEpPHUTE COOTBETCTBYIOMIYIO MO3UIIHIO
W3 BTOPOTO CTOJOIA W 3aluIIdTe B TaOuuily BbIOpaHHBIE HHU(PBI TOJ

COOTBETCTBYIOIMINMH OyKBAMH.

BU/JIbI PACITAZTA
A) 27eKTpoHHBII OeTa-pacnan
b) ambba-pacnajn

OTtBeT:

YPABHEHUA
1) 1$N—>12C+?é+ve
2) IQC—>17]N+_(1)e+\7€
3) %aPu— U+ 3He

4) ''N+3He— "0+ H
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OTKpbITBIN BapuaHT 2

C nomompio OapoMeTpa MPOBOAWINCE H3MEPEHHS aTMOC(HEpHOTO TaBICHUS.
Bepxuss mkama OapoMeTpa MporpamydpoBaHa B KHIIOMACKANAX, a HIDKHASA
oIKaja — B MIJUIUMETpax PTYyTHOro croimda (cM. pucyHOK). IlorpermHocTs
W3MEpEeHNH MaBIICHMS paBHA IIEHE MAENCHMS IIKaiuel Oapomerpa. Uemy paBHO
aTMoc(epHOe TaBJICHNE B KIJIOIMACKAJIAX IT0 Pe3yIbTaTaM 3THX H3MEpeHHnit?

Ortser: ( + ) ITa.

B onanx omeemoe Ne 1 nepenecume monvKo 4ucna, He pazoensan ux npooenom
unu Opyzum 3HaKOM.




OTKpbITbIV BApUaHT 2

HCOGXO,HI/IMO OKCNIEPUMEHTAJIIBHO U3YYUTH 3aBUCUMOCTH 3apsga, HAKOMJICHHOTO
KOHACHCATOPOM, OT COIIPOTHUBJICHUA PE3UCTOPA. Kakue AB€ CXCMbI CIEOYCT

HCIIOJIB30BaTh AJISI IIPOBEACHHUS TaKOTO I/ICCJ'IC,Z[OBaHI/IH?

1) _'ﬂ

2R

C
_' '_
2) 28, 2r
_| _
2R
—H

el

3) 28, r

2R

C

4

5)

g, 2r
—

R
L H

HE
— =t

R
- H

mr

3anumuTe B OTBETE HOMEPA BEIOPAHHBIX CXEM.

OTtBeT:
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PaccmoTpute Tabnmimy, coiepiKamlyro XapakTepucTuku ImiaHeT CoirHedHOH

CHCTEMBI.
Hasanue | uametp [Tepuon ITepuon Bropas
IUTaHETHl | B paiioHe | oOpalmeHus | BpameHusi | KOCMHYeCKas
9KBATOPA, BOKPYT BOKPYT OCH | CKOPOCTB,
KM CoutHiia KM/C
Mepkypwii 4878 87,97 cytok | 58 cyTok 4,25
15 gacoB
30 MuHYT
Benepa 12 104 | 224,7 cytok | 243 cyToK 10,36
0 gacos
27 MUHYT
Sems 12756 | 365,3 cyrok 23 yaca 11,18
56 MUHYT
Mapc 6794 687 cyTok 24 qaca 5,02
37 MUHYT
Onurep 142 800 11 ner 9 gacoB 59,54
315 cyrok | 53,8 MuHYT
CarypH 120 660 29 ner 10 yacor 35,49
168 cytok | 38 muHyT
VYpan 51118 84 ronma 17 gacoB 21,29
5 cyTOK 12 MUHYT
Hentyn 49 528 164 rona 16 yacor 23,71
290 cyToK | 4 MUHYTHI

OTKpbITbIN BapuaHT 2

BriGepute Bee BEpHBIE YTBEPKICHUS, KOTOPBIE COOTBETCTBYIOT XapaKTEPUCTHKAM
TIaHeT.

1))

2)
3)
4)
5)

IepBast KocMHU4ecKass CKOPOCTb JUIS CITyTHHKA BeHephl cocTaBisieT MpUMEpHO
7,33 xm/c.

3a ouH ronuTepUaHckuil rox Ha Benepe npoxoaur 19 BeHepuaHCKuUX JIeT.
Vckopenne cBoGOIHOTO MaieHns Ha HenTyue npumepHo pasHo 23,71 m/c’.
O65BéM IOmuTepa mouru B 3 pa3sa 6oissire 00bpEMa YpaHa.

IOnurep nBuxkercs no opbure nmoutu B 3 paza MeuieHHee, yem CatypH.

OTBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 Onank omeemos Ne |
6 COOMmEemcmeul ¢ UHCIPYKUUeil No bINOIHEHUI0 PAOOmbl.

Ilposepvme, umoobvl Kaxcowvlit omeem 0bl1 3ANUCAH 6 CIMPOKE C HOMEPOM
COOMEemcmeyouie20 3a0anus.
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Yacrtb 2

Omeemom K 3a0anuam 25 u 26 aenaemca yucno. Imo wucio 3anumiume 6 noje
omeema ¢ mekcme pavomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Ne 1
cnpasea om HOMEPA COOMEEMCMEYIoule20 3a0aHUs, HAYUHAA C NePeoll
Kknemouku. Kaxcovt cumeon nuwume 6 OmMOENbHOU  K1emMOYKe 6
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopazyamu. Eounuysl uzmepenusn
Qusuueckux eenuuun nUCAMb He HYHCHO.

OTKpbITbIN BapuaHT 2

Ana 3anucu omeemos na 3aoanun 27-32 ucnonwv3yime BJIAHK OTBETOB
Ne 2. 3anuwmume cnauana nomep 3adanusn (27, 28 u m. 0.), a 3amem peuienue
coomeemcmeyroueil 3a0auu. Omeemuvl 3anucsvléaiime 4émKo u pazoopuueo.

Ha ToHKYI0 coOuparomyro JIHH3Y OT yIAIEHHOTO L

B nawane mporecca TeMmmneparypa Kycka CBHHIIa Maccoil 1 kr Oputa paBHa 47 °C.
Temnepatypa mnaBneHusi cBuHna paHa 327 °C. Kakoe KOIMYECTBO TEIUIOTHI
nepeland KyCcKy CBHHIA, €CIM paclllaBWilach 4acTh CBHHL@A, paBHas 400 r?
TeroBEIMHI IOTEPSIMH ITPEHEOPEYD.

Ortger: KkJx.

Ha wmerayumimueckyro IUTACTHHKY MaJaeT MOHOXPOMATHYECKHH CBET C JUTHHOU
BonHEI A =400 HM. «KpacHas rpannma» ¢orodddekra 11 MeTaula INTACTHHKA
A, =600 HM. YeMy paBHO OTHOLICHWE MAKCHUMAIbHOH KMHETHYECKOH SHEpruu

(I)OTOZ)J'ICKTPOHOB K pa60Te BBIXOJIa JIJIST ATOTO MeTauia?

OTBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 0OaaHK omeemog Ne 1
6 coomeemcmeuu ¢ UHCmpYKyueil no 6blNOHEHUI0 padombl.

Ilposepvme, umoovl Kaxcowiit omeem 0bl1 3ANUCAH 6 CIMPOKE C HOMEPOM
CO0mMeEemcmeyIoue2o 3a0aHUsL.
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HUCTOYHMKA MajaeT MydYyoK TMapajuieNbHbIX JIydeit
(cMm. pucynok). Kak  u3MeHHTCS  HONOXEHHE
N300pakeHNs] HMCTOYHHKA, CO3/aBAEMOTO JIMH3OH,
eCIIM MEXAy JHH30H U e€ (OKycoM ITOCTaBUTH
IUIOCKONApAJUIENbHYI0  CTEKJISHHYIO — IUIACTUHKY
C TIOKazaTelneM MpeloMieHus n (Ha pPHCYHKe
MOJIO)KEHUE TUIACTUHKH OTMEUCHO MYHKTHPOM)?
OTBeT TOSICHUTE, YyKas3aB, Kakue (U3NYECKHE
3aKoOHOMepHOocTH Bpl  ucnonp3oBanu. Crenaiite
PHUCYHOK, TOSICHSIONIMN XOJI JIydeil I0 M MOcie YCTaHOBKU TUTOCKOTapaUIeIbHON
CTEKIITHHOM TUIACTHHKH.
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Ilonnoe npasunsnoe pewenue Ka)coou u3 3aoau 28—32 00axcno cooeprcams
3aKOHbL U POPMYIIBL, NPUMEHEHUE KOMOPHIX HEO00X00UMO U 00OCMAMOUHO 0N
pewienus 3a0auu, a mMaKxyice mamemamuuecKkue npeoOpa30e6aHusi, paciémol
C YUCTICHHbIM OMEEMOM U RpU HEOOXOOUMOCHU PUCYHOK, HOACHAIOWUIL
pewenue.

JIBa rpy3a mMOJBEIIEHBl Ha JIOCTaTOYHO JUIMHHOW HEBECOMOM
HEpacTsDKUMOW HHUTH, TEPEeKUHYTOH dYepe3 HIealbHbI  OJOK

(cM. pucyHOK). I'py3bl yepKUBaIN HEOABIKHO, A 3aTEM OCTOPOXKHO
OTIYCTHJIM, IIOCJ€ Yero OHM HAyajiM JBUraTbCs PaBHOYCKOPEHHO.

Yepes t=1c mocne Hauyana IBM)KEHUS CKOpPOCTb IIPAaBOrO TIpy3a

(maccoit m =1 kr) Obula HamnpaBileHa BEPTHKaIbHO BBEPX U paBHA A m
4 m/c. Onpenenure CUily HaTSOKEHUS HUTH. TpeHreM npeHeOpeyb.

I'magkuil muIUHAP JNEKUT MEXAY IABYMS IUIOCKOCTSMH, OJIHA W3
KOTOPBIX BEpPTHKAaJbHA, a JIMHUA UX IEPEeceYeHHs] TOPU3OHTAIbHA
(cM. pucynok). Cmia gaBieHUS OWIMHAPA HA BEPTUKAIBHYIO
creHky paBHa 10 H u B n =3 pasa MeHbl1e, yeM cuia JaBJIeHUs Ha
IMUIMHIAP €O CTOPOHBI Apyroi Iiockoctu. Ompenenure maccy
uumHapa. Crenaiite pUCYHOK, Ha KOTOPOM YKKUTE CHJIBL, |q
JEHCTBYIONINE HA IIMIHHIP.

B BepTHKaIbHOM LWIHHAPE, 3aKPHITOM JIETKUM MOPLIHEM, HAXOMUTCS aleTOH
(C3HgO) npu Temmeparype kunenus ¢ =56 “C. B pe3yabraTe COOOLICHUS al[eTOHY

HEKOTOPOI'0 KOJMYECTBA TEIJIOTHI YacTh €ro NPEBPAaIlaeTcsa B Iap, KOTOPBIM IpU
n300apHOM PpACIIMPEHHH COBEpIIaeT pPaboTy, MOTHHMAas IOPIICHb. Y AeNbHas

TemoTa napoobpasoanms aneTona L =524-10° Jix/kr, a ero MomspHas macca

-3
M =58-10 ~kr/monb. Kakas 4acTh MOJIBOJJUMOTO K alleTOHY KOJUYECTBA TETIOTHI
npeBpamiaercs B paboty? OO0BEMOM IKHIKOTO aleToHa M TPEHHEM MEXIY
MTOPIIHEM U IUJIHHAPOM IPEHEOPEUb.
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K akkymymasropy ¢ DJC £=50B u BHyTpeHHHM KL

OTKpbITbIN BapuaHT 2

conporuBieHHeM +r=4OM TOAKIIOUMIN  JIAMILY
CONPOTHBIICHUEM R;=100mMm 51 pe3ucTop R
compoTtuBiaeHueM R =150M, a Taxke KOHICHCATOD Er ® |:
émrocteio C=100 Mmk® (cM. pucyHok). Coycrs
JUTMTENBHBIH ~ TPOMEXYTOK  BpemeHH  kmod K
pa3MbIKaloT. Kakoe KONIHMYECTBO TEIIOTHI BBIIEIUTCA
TIOCIIe 3TOTO Ha pe3ucrope?
K
5,r| L
-I- ; Ce=

KosebaHMil HampshkKeHHEe Ha  KOHJCHCATope
paBHO OJIC MCTOYHMKA, CUJIa TOKa B KOHTYpe
I = 24 A. Haiigure émkocth koHaeHcartopa C. ComnpoTHBIECHHEM MPOBOJIOB
1 aKTUBHBIM CONIPOTHUBIICHNEM KaTYIIKH HHAYKTUBHOCTH IIPEeHEOpEUb.

L |
||
[

B omektpuueckoit 1memu, MOKa3zaHHOM Ha
pucyHke, xmou K mmrtenbHoe Bpemsl 3aMKHYT,
E=6B, r=20wm, L=1wmIu. B moment =0
ko4 K pasmbikaor. B MomeHT, koraa B xone
BO3HUKIIUX B KOHTYpE 3JEKTPOMArHUTHBIX

IIposepome, umobdvl Kadxicovlit omeem 0bl1 3ANUCAH PAOOM C HOMEPOM
COOMEemcmeyou|e20 3a0anus.




OTKpbITbIN BapyaHT 1 DPUSUKA

OTBeTHI K 3aIaHAUSIM

Ne 3aganus OtBeT
1 32,5
2 0,25
3 10
4 1600
5 147
6 23
7 24
8 4
9 5
10 200
11 127
12 22
13 BJIEBO
14 1080
15 4
16 25"
17 11
18 13
19 4960
20 2
21 43
22 7451
23 137
24 45"
25 0,4
26 4

* (V)
Iudpst B oTBeTE MOTYT OBITH MPUBECHBI B TF000H MOCIEIOBATENEHOCTH

© 2020 PepnepanbHas cnyx6a no Hag3opy B cdepe 06pa3oBaHNs U Haykn



OTKpbITbIN BapyaHT 1 DUSUKA 112 Kputepun oueHnBaHusA 3agaHnin ¢ pa3BEpHYTbIM OTBETOM

Kputepun onieHuBaHUs 3a1aHMii ¢ pa3BEPHYTHIM OTBETOM

Ha ToHKyr coOMpawIlyr JIMH3Y OT YAaIEHHOTO
UCTOYHHUKA MaJaeT IY4OK MapaulesIbHbIX JIydeil
(cm. pucyHok). Kak  u3MeHHTCS  MOJIOXKEHHUE
n300paXeHUs] MCTOYHMKA, CO3J4aBaeMOro JMH30H, .
ec MeXay JHMH30H U e€ (OKycOM IIOCTaBHUTh 7
IUIOCKOIIAPAJUIENbHYI0 CTEKISIHHYIO IUIACTUHKY C
[IOKa3aTesieM HOpenomiieHuss 7 (Ha  pUCYHKe
MOJIOXKEHUE IIJTACTUHKM OTMEYEHO MYHKTHUPOM)?
OTBeT TMOSACHMTE, YKa3aB, Kakue (u3mueckue Puc. 2
3aKOHOMepHOCTH Bbl ucnone3oBamu. Cphenaiire
PUCYHOK, MOSICHAIOIMN XOX Jydyedl no U mocie
YCTaHOBKH IUIOCKOTIAPAJUIEIbHON CTEKISTHHON TIIACTHHKH.

\\\ E
~. :
FY :

=N
T~

3. Tak KaK yroj majeHus Jyded Ha JIMH3Y HE W3MCHHWICS, TO U IOJIOKCHHE
M300paKeHUs He M3MEHUTCS (TIOCTPOCHHUE HA pHC. 2)

Kputepuu olleHHBaHHs BBIIOJHEHHS 3aIaHUs Baubl
BosmoxHoe perienue [lpuBeneHo  TWONHOE  MPaBHJIBHOE  pEIICHHE,  BKIIOYAIOIIEe 3

1. Bragane m300pakeHHEM HCTOYHMKA ObUTa TOYKAa B 3afHEll (hOKaIbHOM
IUIOCKOCTH JIMH3BI, PACIIONOXKEHHAs HU)KE TJIaBHOW ONTHYECKOH OCH, TaK Kak
BCC MapajuleNbHbIC JIydd JHH3a COOMpaeT B OJHOM Touke (HOKAIbHOM
mrockocTH. [lonoskeHne 3ToH TOUKH OIpesesIeTcs YIIoM IafgeHus JIydeil Ha

MPaBWIBHBIA OTBET (B JAHHOM cCiy4ae II. 3) W IIOJHOE BEpPHOE
oObsicHeHHe (B TaHHOM ciydae 1. 1, 2) ¢ yka3zaHueM HaOJroJaeMbIX
SIBICHUA W 3aKOHOB (B JAHHOM CIy4ae: 3aKOHbI NOCMPOEHUs
U300padiceHus 8 IUH3e, NPOXOAUCOEHUe NAPATIEIbHbIX Jyyell uepes

JMH3Y (mocTpoeHue Ha puc. 1). NJIOCKONAPAJIIENbHYI0 NIACTUHY, 084 PUCYHKA)
JlaH mpaBHJIBHBIA OTBET, U MPUBEACHO OOBSCHEHUE, HO B PCIICHUU 2

HUMEECTCA OJUH MJIM HECKOJIBKO U3 CIICAYIONIUX HEAJOCTATKOB.

B o00bscHeHMM He YyKa3aHO WIM HE HCIOJb3YeTCsS OMHO U3
(bU3HYeCKUX SBJICHHUMN, CBOMCTB, OIPE/ICIICHUI WIIM OJUH M3 3aKOHOB
F (popmyn), HEOOXOAMMBIX Ui TIOJHOTO BEPHOTO OOBSCHEHUS.
(YTBepxkneHne, jexaiiee B OCHOBE OOBSCHEHUS, HE IOAKPEIICHO
COOTBETCTBYIOIIUM 3aKOHOM, CBOWCTBOM, SIBIICHHEM, OIPEIACICHAEM
1 T.IL.)

/

" (NJIN)
Vka3aHel Bce HEOOXOTUMBIE IJISI OOBSCHEHHUS SIBIICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJIEPIKUTCS OJIMH JIOTUYECKHIA HETOYET.
" (NJIN)
B pemieHHM MMEIOTCS JHIIHWE 3alMCH, HE BXOISALINE B PEILICHHE
(BO3MOXXHO, HEBEPHBIE), KOTOPBIE HE OTIENCHBI OT PEIICHUs W He
3a4€PKHYTHI.

Puc. 1

2. IlnockomnapasuienbHas IJIACTUHKA HE HapyllaeT MapajuledbHOCTH JIyuyel, a
TOJBKO CMEMIACT MAAOIIHe JIydH IapaIeIbHO BBEPX (puC. 2).

" (UJIN)
B pemeHunm wuMeercss HETOYHOCTh B YyKAa3aHWU Ha OJHO U3
(u3NYeCKUX SIBICHUMN, CBOWCTB, OMPEICICHHH, 3aKOHOB ((hopmyn),
HEOOXOMUMBIX JIJIs TOJTHOTO BEPHOTO 00BSICHEHHS
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IpencrasieHo pelleHne, COOTBETCTBYIOIIEE OAHOMY U3 CIIEIYIOLINX 1
CITyJaeB.
JlaH TpaBUIBHEI OTBET Ha BOINPOC 3aJaHUs, M MPHUBEICHO
00BsICHEHHE, HO B HEM HE yKa3aHbl JiBa SIBJICHHUS WIM (PU3NUECKUX
3aKOHA, HEOOXOMMBIX IS IIOJIHOTO BEPHOTO OOBSACHEHHUS.

NI
VYka3aHBl Bce HEOOXOIWMBIC UISi OOBSCHEHMS SIBJICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO MMEIOIINECS PacCyKIACHUs, HallpaBJICHHbIC Ha
MOJTy4eHHe OTBETa Ha BOIPOC 33/IaHUsI, HE JOBE/ICHBI JIO0 KOHIIA.

50)071
VKkazaHbl Bce HEOOXOIUMBIEC Ul OOBSICHEHMS SIBICHHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOLIMECs PpacCyKIACHUs, IPHBOASIIKIE
K OTBETY, COJeprKaT OMHOKH.

nim
VYKkazaHbl He Bce HEOOXOANMBIE 11l OOBSCHEHUS SIBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIEC PacCy’K/ICHUsI, HAIIPABJICHHbIE
Ha pelleHNe 3a/1aun

Bce ciydan pemeHnst, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHsIM BBICTABIICHHS OIICHOK B 1, 2, 3 ana
Maxcumanvnolii 6ann 3

JBa rpy3a moxBelleHbl Ha JOCTATOYHO JUIMHHOW HEBECOMOM

HEepacTsDKIMON HHTH, IEPEKHHYTONH depe3 HICaNbHBIA OIIOK

(cMm. pucyHOK). ['py3pl ynepKuBalIM HEMOJABH)KHO, a 3aTeM

OCTOPOXHO OTIIyCTWJIM, IIOCJIE€ YEro OHM Hayalld JBUIaThCS
paBHOYCKOpeHHO. OnyCTHBIIUCH HA 2 M, JIEBBI Ipy3 IproOpéen

cKopocTh 4 M/c. OnpenennTe CUiTy HATSDKSHHUS HUTH, €CIIK Macca M m
npasoro rpysa m = 1 xr. TpeHuem npenedpeus.

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

2 2

— 4 =1-
28 & 2-2

OtBetr: =14 H

T=m +10 |=14H.

KpI/ITepI/II/I OILICHUBAHM BBIITIOJIHCHUS 3aJaHUS

Baner

[TpuBeneHo MONIHOE pelIeHe, BKIIOYAIONEee CIESAYIOIUE JIEMEHTHI:

I) 3ammcaHpl TOJOXKEHUS Teopud W (uMUecKne  3aKOHBI,
3aKOHOMEPHOCTH, NPHMCHEHHWE KOTOPBIX HEOOXOMUMO I PEIICHUS
3a/la4d BBIOpAHHBIM CIIOCOOOM (B [AHHOM CiIy4ae: 6mopou 3aKOH
Hviomona, ghopmyna nymu npu pasHoyckopeHHOM 0BUNHCEHULL);

II) ommcanbl Bce BHOBb BBOAMMEIC B PEIICHUH OYKBEHHBIE 00O3HAUCHUS
(U3HYECKUX BEIWYHH (30 UCKTIOYeHUeM O00O03HAUeHUll KOHCMAHM,
ykazanHbix 6 eapuanme KHM, 0603nauenull, ucnonbzyemvix 8 yciosuu
3a0ayy, u CMAHOAPMHLIX OOO3HAUEHUN BEIUUUH, UCNOILIVEMbIX HpU
HANUCAHUY PU3UYECKUX 3AKOHOB);

III) nmpoBexeHsl HeoOXOIMMBIE MaTeMaTHUECKUE NPeoOpa3oBaHUs U
pacuéThl, MPUBOIAIIME K IPABUILHOMY YHCIOBOMY OTBETY (IIOMyCKaeTcs
pEILIeHNE «TI0 YACTAM C MPOMEKYTOUYHBIMH BBIYHCICHUSIMH);

IV) mpencraBieH NpaBWIBHBIH OTBET C yKa3aHWEM EIUHHUI] H3MEPECHUS
HMCKOMOM BEIMYUHbI

2

Bo3moxHOE PpeIICHNEC

3amumeM Uis  ABYX TPY30B BTOpOM 3akoH HpIOTOHa B MpoeKUMAX Ha
BEPTHKAJIbHYIO OCh:

Ma,=Mg~T;;

ma, =T, —mg.

Tak Kak HUTh HEBECOMa M HEPACTHKUMA, a OJIOK MIeabHBIH, TO

a=a,=a

L=T,=T.

st myTH, KOTOPBII NPOLIEN JIEBBIH IPy3, MOXKHO 3alIMCaTh COOTHOLIEHUE

2
1

2a
Tora uist CHIIbl HATSDKEHUS HUTH TTOJTYYHM:

IlpaBuiapHO 3ammcaHBl  BCE  HEOOXOMMMEBIC IIOJIOKEHHS  TEOPHH,
(u3MyYecKue 3aKOHBI, 3aKOHOMEPHOCTH, M NPOBEICHBI MPeoOpa3oBaHus,
HampaBlICHHbIE HAa pelIeHHe 3agaud. Ho MMEIoTCcsS OAWH MM HECKOJBKO
U3 CIEYIONIUX HEJOCTATKOB.
3ammcH, COOTBETCTBYIOMME NyHKTY II, mpemcTaBieHB! He B IIOTHOM
00BEME UK OTCYTCTBYIOT.

n (MJIn)
B pemennm WMeIOTCS NMINHWE 3allMCH, HE BXOMAINNE B peEIICHHUE,
KOTOpBIE HE OTAEIIEHBI OT PEIIeHHs U He 3aUu€pKHYTHI.

n (MJIN)
B HEeoOXomuMbIX MaTeMaTHYeCKUX MPeoOpa3oBaHMUSAX MM BBIYUCICHHUSIX
JIOTYIICHbI OIMUOKM, | (MIHM) B MaTeMaTHYECKUX MPeoOpasoBaHUIX/
BBIYUCIICHUSIX POMYIIEHBI JOTHYECKU BayKHbIE [IarH.

n (MJIn)
OtcytcrByeT nyHKT IV, i B HEM JonyIeHa ommoka

Bce cmydam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPHUTEPHSM BBICTABICHHS OLICHOK B 1 nmm 2 Gamma

Maxcumanvroii 6ain
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I'magkuil MUIMHIOP JIKHUT MEXKIY ABYMS IUIOCKOCTSIMH, OIHA U3
KOTOPBIX BEPTHKAJbHA, a JIMHHSA MX HEPECCUCHHUs] TOPH30HTAIbHA
(cm. pucyHok). Cuna naBieHHS UWIMHIAPAa Ha BEPTUKAIBHYIO

CTEHKY B n =+ 3 pa3a MpeBBIIIACT CHIY TSDKECTH, ICHCTBYIOIIYIO

Ha mmap. Haligure yronm o wMexay 1uiockoctsaMu. Caenaiite
PHUCYHOK, Ha KOTOPOM YKa)XUT€ CHJIbI, IEHCTBYIOIINE Ha [IUITUHIP. a

5/12

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

Bo3moxHoe perieHue

1. Tlockonmbky UMIWHAP TJaAKUHA, CHIIBI  TPEHHS
OTCYTCTBYIOT. Bce peiicTByromme Ha IWIMHIP CHIIBI
MPOXOIAT Yepe3 ero LEeHTP Macc, MOITOMY MOMEHT CHII
OTHOCUTEIBHO OCH, IPOXOASIIEH uepe3 ero LEHTp Macc,
PaBeH HyJIIO. )
2. Inst TOro 4TOOBI LWJIMHADP B OTOM CIIy4yae HaXOIHJICS I

Zl/w

B pPaBHOBECHUH, H€06XOI[I/IMO, YTOOBI BEKTOpHasA CymMMa CUJI, 5

JIEHCTBYIONIMX Ha HETo, ObUIa paBHa HYI0. [ToaTOMY
N, —Ncosa. =0, a
Nsino—mg =0.

3. Pemas cucremMy ypaBHEHHWH C Y4E€TOM TOrO, HYTO

mg 1 1 ) 1 o
N, = Ttga=—2=—, o= to| — | = to| — [=30°.
| = nmg, HOIy4InM: tgol N = o =arc g( p arctg

i V3

0

OtgeT: O = arctg(l) =30°
n

[IpaBunbHO 3amUCcaHbl BCE HEOOXOAWUMBIC TOJIOKEHHS TEOPUH,
(usuveckue 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEAEHBI HEOOXOIMMEIE
npeobpazoBanus. Ho MMEIOTCS ONWH WM HECKOJIBKO W3 CIEAYIOIIUX
HEJIOCTATKOB.
3anucu, coorBercTByromue myHkram 1 u 111, npencraBneHsl He B MOJIHOM
00BEME UITH OTCYTCTBYIOT.

n (MJIn)
B pemeHun MMeEIOTCS JIMIIHUE 3aluCH, HE BXOISLIME B pELICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTHEICHBl OT pEIICHHS H He
3a4EPKHYTBHIL.

U (UJIN)
B HE0OXOMUMBIX MaTeMaTHYECKUX MPEOOPa3OBAHUAX MM BBIYUCICHUSIX
JIOMYIICHbl OWIMOKH, W (MJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsX/
BBIYUCIICHUSX TPOIYIICHBI JJOTHIECKH BXKHBIC [IIATH.

U (NJIN)
OTCyTCTBYeT MYyHKT V, WM B HEM JomylieHa omuOKka (B TOM YHCIE B
3allUCH eIMHHL H3MEPEHUS BEITMUNHEI)

2

KpI/ITepI/II/I OLICHUMBAHMS BBIINIOJIHCHUSA 3aJaHUs

bamier

IpuBeneHo MOMHOE pelIeHNEe, BKIIOYAIOINIEe CICAYIONIIE 3TIEMEHTHL:

I) 3anmcaHbl TIONOXKEHHS  TEOpHH W (PU3WYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, IPHMCHEHHWE KOTOPBIX HEOOXOMMUMO s PEIICHUS
3a7a4n BEIOPAHHBIM CIIOCOOOM (B JTAHHOM CIIydae: yCloeue paeHO8eclsl
yununopa, 8mopoti 3axon Hvlomona);

II) cmemaH mNpaBWIBHBI PHCYHOK, Ha KOTOPOM YKa3aHbl CHIIBI,
JICUCTBYOIINE HA [IIMH/ID;

IIT) omucansl Bce BHOBH BBOJUMEBIE B PELICHUN OYKBEHHBIE 0003HAUCHHUS
(U3MYECKUX BENWYUH (3a UCKMIOYeHueM O00O03HAUeHUll KOHCMAHm,
ykaszauuvix 6 eapuanme KHUM, 0603nauenuil 8equyuH, UCnonb3yemvix 8
V08U 3a0auu, U CMAHOAPMHBIX 0003HAUEHUL BeIUYUH, UCNONb3YEMbIX
npu Hanucanuu GuUYecKux 3aKoH08);

IV) mpoBeneHBl HEOOXOIMMBIE MaTeMaTHYECKHE IIpeoOpa3oBaHUSA |
pacy€Thl, MPUBOASAIINE K IIPABUIEHOMY YHCIOBOMY OTBETY (IOMyCKaeTCs
pELICHHE «II0 YaCTsIM» C MIPOMEKYTOYHBIMH BBIYUCICHUSIMH );

V) mpencraBieH IMPaBHIBHBIA OTBET C yKa3aHWEM EIUHUIl M3MEPEHUS
MCKOMO¥ BEJTHYHHBI

3

IIpeacraBieHbl 3amKMcH, COOTBETCTBYIOUIME OJHOMY U3 CIEAYIOIINX
CITy4aes.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(usnvecKkue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl PEIICHHS
JIaHHOW 3a7a4u, 6e3 KakuxX-1u00 nmpeoOpa3oBaHuil C MX UCIOIB30BAHUEM,
HAIPABJICHHBIX HA PEIICHUE 3a/1a9H.

4 0)04!1
B pemenun orcyrctByer OJJHA w3 ucXomHbIX GopMys, HeoOXoaumas
JUIS pellieHrs] JaHHOW 3amaud (WM YTBEp)KICHHE, JIeKallee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTUMECKH BEpHBIC MPeoOpa3oBaHUs C
UMEIOIUMUCS (POpMyIaMu, HallpaBJICHHbBIC HA PEIICHUE 3a/1a49H.

)7 8)1%!
B OI[HOI71 13 UCXOJHBIX (OPMYJI, HEOOXOIUMBIX AJISI PELICHUS TaHHOM
3a1aun (WK B YTBEPXKICHHH, JISKAIIEM B OCHOBE PEIICHHs), AOMyIIeHa
omunbKa, HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPEOOpa3oBaHUs C
HUMEIOIIUMUCS (HOPMYIIaMH, HAIIPABJICHHbBIC HA PEIICHUE 3a/1a91

Bce ciyuam pernieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaia

Maxcumanvholii 6an
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OTKpbITbIN BapyaHT 1 DUSUKA 712

B BepTHKaNEHOM HWIMHIPE, 3aKPHITOM JIETKUM IOPIIHEM, HaXOAUTCS OEH30I
(C¢Hg) mnpu Temneparype kunenus ¢=80°C. Ilpu coolmenuun OeH30Iy

HEKOTOPOI'0 KOJMYECTBA TEMJIOTHl YacTh €ro MpEeBpallaeTcs B map, KOTOPbIH Ipu
n300apHOM pacIIMpEeHHH CcoBepuiaeT padoTy, MOJHMMAs IOpLIEHb. Y AedbHas

TemnnoTa mapoobpasopanus Gensoma L =396-10° JIx/kr, a ero MonispHas macca
M= 78-107> kr/monb. Kakas 4acTb MTO/IBOZIMMOTO K OCH30.1y KOJIMYECTBA TCILIOTHI

UAET HA yBEeIMUYCHUE BHYTPEHHEH SHepruu cucTeMbl? OO0BEMOM XXUAKOTO OeH301a
U TPEHHEM MEXy TIOpIITHEM U IIMIMHIPOM IIpeHeOpeds.

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

HANUCAHUY PU3UYECKUX 3AKOHOB);

III) mpoBexeHsl HEOOXOIUMBIE MaTeMAaTHYECKUE TNPEOOpa3oBaHUS H
pacu€Thl, MPUBOAAIINE K IIPABUIFHOMY YHCIOBOMY OTBETY (IOITyCKaeTCs
peIIeHHE 10 YacTsIM» C MPOMEKYTOYHBIMH BBIYMCIICHUSIMH );

IV) npencrasiieH NpaBUIIbHBII OTBET

Bo3moxHoe perienue

1. B cooTBeTCTBUU € NMEPBHIM HayajloM TEPMOIUHAMUKHI MOJBOAMMOE KOJIUYECTBO
TEIUIOTHl PABHO CyMME M3MEHEHHS] BHYTPEHHEW SHEPTHUU CUCTEMBI M COBEPILIEHHOM
Mexanndeckor paborel: Q=AU+ A. llpu kuneHuu O€H307a HPOUCXOTUT €ro
n3zobapHoe pacmmpenue. Pabora nmapa 4 = pAV , rae p — atmocdepHoe naBieHue,
AV — u3MeHeHune o0nEMa.

2. Cuntas nap uaealbHBIMHM I'a30M, BOCIOJb3yeMcs ypaBHeHHeM Kiamelipona —
MenyieneeBa JiIs ONpenelcHUs H3MEHEHHs 00BEMa 3a CYET WCHIapHBIIErOCS

A
OenH3ojla macco Am: pAV:WmRT , Tme M =78-107> kr/mMonp — MOJISIpHAs

Macca 6enzona, 7'=80+273=353K — temmneparypa kunenusi 6enszona. Orcrona
_ AmRT
[V

3. KommuectBo TemnoTel O, HE0OXoAnMOe U UCTapeHus: Macchl Am OeHsona,
MPOTIOPIIUOHANFHO YACIBHOW TEIUIOTE Tapoo0pa3oBaHuUs
O=AmL.
4. MckoMasi BeTTMYMHA ONPEIEISICTCS] OTHONICHUEM

:ﬂzﬂzl—ﬂzl 8,31-353

A

[IpaBuibHO 3amUcaHbl BCE HEOOXOAWUMBIE TIOJNIOKEHHS TEOpHUH,
(u3HUYeCKUEe 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEACHBI HEOOXOAUMBIC
npeobpazoBanus. Ho MMEIOTCS ONWH WM HECKOJBKO W3 CIEAYIOIIUX
HEJIOCTATKOB.

3amucy, cooTBeTCTByIolmMe NyHKTY I, mpeacraBieHbl He B IOJIHOM
00BEME UK OTCYTCTBYIOT.

1 (WJIN)
B pemeHun uMeEIOTCA JMIIHUE 3aluCH, HE BXOISLIME B pELICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTHENEHbl OT pEIleHHs H He
3a4€PKHYTBL.

U (WJIN)
B HEoOXOIMMBIX MaTeMaTHYECKUX HMPEOOPa3OBaHHUAX WM BBHIYMCICHHSIX
JIOMYIICHbl OHIMOKK, W (MJM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYECKH Ba)KHbIE IIIarH.

" (NJIN)
OtcyTcTByeT nyHKT IV, win B HEM JomyiieHa ommoka

2770 20,905.
0 0 ML 78107396 -10°
Otset: 1=0,905
KpI/ITepI/II/I OLICHUBAHUS BBIIIOJIHCHUS 3aJaHUA BaHHbI
[IpuBeneHo noiaHoe pelieHre, BKIIOYAoIIee CAeAyIOUe JIEMEHTHI: 3

I) 3amMcanbl  TOJOXKEHHWSI  TEOpPUHM H  (UBHYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPHIX HEOOXOAMMO Ul pelIeHHs
3a1a4d BBIOPAaHHBEIM CHOCOOOM (B JAHHOM CIydae: nepeoe HAuao
mepmoourHamuxu, ypaenernue Knaneiipona — Menodeneesa, evipasiceHue
01 Meniomol NAPOoOPA306ANUSL OAHHOU MACCHL Gewecmsd, Gopmyna 0
pabombl easza),

II) onmcaHbl Bce BHOBb BBOAMMBIC B PEIICHUH OYKBCHHBIC 00O3HAYCHUS
(bu3MYECKUX BEIMYMH (3 UCKIIOYeHUeM O0O03HAUeHUll KOHCMAHM,
yrazannvix 6 eapuanme KHUM, o0603nauenutl, ucnoiv3yemvix 6 ycioguu
3a0ayy, U CMAHOAPMHLIX O0DO3HAUEHUN 6eNUYUH, UCNOb3YeMbIX NpU

IIpencraBieHsl 3amucH, COOTBETCTBYIOUIME OJHOMY U3 CIEYIOIIUX
CIIyyaesB.
[IpencraBieHsl TONBKO TIONOXKEHHS W (OPMYIBI, BBIPAKAIOIIUE
(usnveckue 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOIUMO U JIOCTATOYHO
JUI pelleHUsl JaHHOW 3ajnauu, 0e3 Kakux-Iu0o mpeoOpa3oBaHMH ¢ HX
WCTIOJIb30BaHMEM, HANIPABJICHHBIX HA PEILICHHE 3a/1a4H.

nim
B pemennn otcyrctByer OJJHA W3 MCXOHBIX (opMmyll, HeoOXomumast
JUTsL pelieHus JaHHOW 3amauu (WM YTBEpPXK/ICHHUE, JiekKallee B OCHOBE
pelenns), HO TPUCYTCTBYIOT JIOTMUYECKH BEPHBIE MPeoOpa3oBaHUS C
UMeroIMHUCs popMyaMu, HalpaBJICHHBIE Ha PEIICHUE 3a1a9H.

nimn
B OJTHOM 13 ucxomubIx (opMyl1, HEOOXOMMMBIX [UISl PEIICHUS JaHHOM
3a1aunl (WM B YTBEP)KICHUH, JEKAIEM B OCHOBE PELICHUs), JOIMYyIIeHa
ommOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE IPEOOpa3oBaHUs C
UMeIoLMMUCS (GopMyIaMu, HapaBJICHHbIE HA PELICHUE 3aJaul

Bce cimydam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPUTEPHUsIM BBICTABJIECHUS OLIEHOK B 1, 2, 3 Gayuta

Maxcumanvrolil 6an
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K akkymymsaropy ¢ DJIC £€=60 B u BHYTpeHHUM
compoTuBIeHHEM 7 = 5 OM MNOAKIIOYIINA JAMILY
conporuBaeHneM R =10 OMm wu  pesucrop

e

conpoTtusieHueM R =15 Owm, a Taxxe KOHAEHCATOP
émkxocteio C = 80 Mx® (cm. pucyHok). Cmycrs
JUINTENIbHBI IPOMEXYTOK BpeMenu ko4 K
pa3mbIKaloT. Kakoe KoJM4ecTBO TEIUIOThI BBIISIUTCS
HOCJIe 9TOro Ha amme?

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

(U3MYECKUX BEIWYHMH (30  UCKTIOYeHUeM O00O03HAUeHUll KOHCMAHM,
ykazannvix 6 eapuanme KHUM, o603nauenuil, uchoib3yemvix 6 ycioguil
3a0auy, U CMAHOGPMHBIX O0O03HAYEHUU 6EIUYUH, UCNOTL3YEMbIX NpU
HANUCanuy Qu3U4ecKux 3aKOHOB);

III) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHUECKUE IPeoOpa3oBaHUSA U
pacd€Thl, MPUBOAAIINE K IPABUIFHOMY YHCIOBOMY OTBETY (IOIyCKaeTCs
pEIIeHHe «II0 YacTSIM» C MPOMEKYTOYHBIMH BBIUUCICHUSIMH);

IV) mpezncraBiaeH NpaBUIIBHBIA OTBET C yKa3aHMEM €AWHHUI] U3MEPEHUS
HUCKOMOW BEJIMYUHBI

Bo3moxHOE peIcCHNe

1. lo pa3MbIKaHUsI KJII0Ya AJIEKTPUUECKHA TOK IPOTEKAET uepe3 Mociae10BaTeIbHO
coeMHEHHBIE JamMmy # pe3ucTtop. OOmee COMPOTHBICHHWE BHEIIHEH IIeMH

Ry=R, +R=10+15=25 Om, rme R, — CONPOTUBIEHHE Iammbl, R —

COIIPOTUBIICHHE PE3UCTOPA.

2. CornacHo 3akoHy OMma 11 nojaHo# uenu [ = _£ ___60 _ 2 A. Ilpu stom
Ry+r 25+5

HanpsbkeHue Ha konjencarope U = IR, =2-25=50 B.

3. Takum 00pa3om, HO pa3MBIKaHHS KIFOYa B KOHAEHCATOpe ObLTa HAKOIUICHA
2 6 =2

CU”~ _80-10 "-50

2 2

4. Tocne pa3MbIKaHUs KIFOYA BCS SHEPIrHsl, HAKOIUICHHAs B KOHJAEHcaTope, Oyaer

BBIICJISITBCS Ha MOCJIEAOBATEIbHO BKIIOUEHHBIX Jiamie U pesucrope. CornacHo

3akoHy Jxoymst — JleHna KOJIMYECTBO TEIUIOTHI, BBIICISIIOIICECS B MPOMEKYTOK

BpeMeHU Af, PSMO IIPOMOPIMOHATIBEHO COPOTUBIICHHIO, TOCKOJIbKY CHJIA TOKA I,

MPOTEKAOIIET0 Yepe3 JaMIly M PE3HCTOp, B 060 MOMEHT BPEeMEHH OHA ¥ Ta

oHeprus W = =0,1 JIx.

[IpaBunbHO 3amUCcaHbl BCE HEOOXOAUMBIC TOJIOKEHHS TCOPHUH,
(usnyYecKue 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEACHBI HEOOXOAUMBIC
npeoOpazoBanuss. Ho MMEIOTCS OOMH M HECKOJIbKO M3 CIEAYIOIINX
HEJIOCTATKOB.

3ammcH, COOTBETCTBYIOIIHE MyHKTy II, mpencTaBieHbl He B IOIHOM
00BEME UM OTCYTCTBYIOT.

" (UJIN)
B pemeHun uMeIOTCA IMIIHUE 3allUCH, HE BXOJAAIIME B pEIIEHUE
(BO3MOXHO, HEBEpHBIC), KOTOpPbIC HE OTICJICHBI OT pEUICHWS W He
3a4€PKHYTBI.

" (MJIN)
B HeoOXomuMBIX MaTeMaTHUECKUX MPeoOpa3oBaHHUAX MM BBIYHUCICHHIX
JOMYIICHBl OIMMOKM, ¥ (MJIM) B MaTeMaTHYECKHUX IPeoOpa3oBaHUIX/
BBIYHCIICHUSX TIPOITYIICHBI IOTHYECKH BayKHbIE IIIarH.

" (MJIN)
OtcyrcrByeT nyHKT IV, mim B HEM JonymeHa omudka

.2 .2 R
xe: Q=i R At, O, =i"RAt = &z— uW=0+0,.
Ql Rn
OKOHYATENBHO ITOMYYNM JUIS KOJNMYECTBA TEIIOTHI, BBIACIUBIIECTOCS Ha JaMIIE:
WR 0,1-10
=—7"a_=—""=0,04 Tx =40 mx.

9 R,+R 10+15 7 2 2
Orget: O,=40 m/x

KpuTepun onieHHBaHMs BBINOJHEHHS 38 JaHU Bamet
[TpuBeneHo MONMHOE pelIeHe, BKIIOYAIOIIEe CIESAYIOIINE dIEMEHTBI: 3

I) 3anmcaHbl TONOXKEHMS ~ TEOpHM M (PU3MYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, NPHMCHCHHE KOTOPBIX HEOOXOMMMO JJIs PEIICHUS
3aJaydl BBIOpAaHHBIM crocoOOM (B IaHHOM cliydae: ¢opmyra pacuéma
conpomueieHus NOC1e008amenbHO COeOUHEHHBIX DIEMEHTNO08 Yenl, 3aKOH
Oma Ons NOAHOU Yenu u y4acmKa yenu, Gopmyna IHepeUull 3apaxceHH020
KOHOeHcamopa, 3aKkoH [{ocoyns — Jlenya),

1) onucanbl Bce BHOBb BBOJMMBIC B PEIICHHUH OyKBEHHBIC 0003HAYCHHS

IIpencraBneHsl 3amKcH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOLIMX
CITyJaeB.
IIpencTaBneHsl TOXBKO TMONOXKCHHUS W (OPMYINBI, BEIpaXAIOMINUE
(u3MUecKue 3aKOHBI, IPUMEHEHNE KOTOPHIX HEOOXOIMMO M JOCTaTOYHO
JUId pelleHUsl JaHHOW 3ajauu, 0e3 Kakux-IuM0o mpeoOpa3oBaHMi ¢ HX
HCTIONB30BAHUEM, HAIIPABICHHBIX HA PEIICHUE 3a1a9H.

W
B pemwennu orcyrctByer OJITHA u3 mcxomHBIX (opMys, HeoOXoauMast
JUISL pellieHusl JaHHOM 3ajaud (WM yTBEpKAEHME, JiexkKallee B OCHOBE
pelIeHns), HO IPUCYTICTBYIOT JIOTHYECKH BepHBIE IPeoOpa3oBaHHA C
UMEIOIUMUCS (OPMYITaMH, HAallpaBIeHHbIEC HA PEIICHUE 3a1a4H.

W
B 0I[HOI71 13 UCXOJHBIX (POPMYJI, HEOOXOIUMBIX AJISI PELICHUS] TaHHOM
3a71a4d (MM B YTBEPKJCHUH, JISKAIIEM B OCHOBE PEIICHHS), HOITyIIeHa
ommOKa, HO TIPHCYTCTBYIOT JIOTHYECKH BEpHBIC IIPeoOpa3oBaHMS C
UMeIOIUMUCs GOpMyIaMH, HallpaBJIeHHbIE Ha pellieHUe 3a1a4l

Bce cnyuau perieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oauia
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B osnexkTtpuueckoil memu, IOKa3aHHOW Ha

%
pucyHke, kmou K miurenbHoe Bpemsi 3aMKHYT,
£=3B, r=20m, L=1MH, C = 50 vx®. &7 L
B moment =0 kmou K pasmbikator. KakoBo =
HanpspkeHne U Ha KOHJEHCAaTope B MOMEHT, T

KOrja B  XO/A€ BO3HUKIIMX B  KOHType
JJICKTPOMATHUTHBIX KOJIcOAHWH CHJla TOKa B

koHTYype /=1 A? ComnpoTuBieHHEM IMPOBOJOB MU AKTUBHBIM COINPOTUBJICHUEM
KaTyIIKA WHIYKTUBHOCTH MpeHeOpedb.

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

IV) mpencraBiieH NpaBUIBHBIA OTBET C yKa3aHHEM EIMHMII W3MEPEHHS
HCKOMOM BEJIUYHUHBI

Bo3moskHOe penienue

1. HemnocpenctBeHHO Tmepen  pa3MbIKaHHEM
kmoua K Tok depe3 KoHAEHCAaTOp paBeH HYIIIO, Er L
.. & —_— Iol C
MO KaTylke Te4€T Tok [, =—, HanpskeHue Uyc T
r

Ha KOHJEHCATOpPe paBHO HANpPSKEHUIO Ha
Karyuike, nodromy U . =0.

2. Tlocne pasmbikaus kimoda K B KOHType BO3HMKAaIOT TapMOHHYECKHE
3JIEKTPOMArHUTHEIE KoJieOaHHsA. OHEprus JJIeKTPOMAarHUTHBIX KoyeOaHui B
KOHTYpE COXpaHAeTCs:

IIpaBunbHO  3amucaHbl Bce HEOOXOAUMBIC IIOJIOKEHMS  TEOpUH, 2
(usnueckue 3aKOHBI, 3aKOHOMEPHOCTH, U TPOBEAEHBI HEOOXOIMMBIE
npeobpazoBanusi. Ho MMEIOTCS OIWH WM HECKOJBKO W3 CIEAYIOIIUX
HEJIOCTATKOB.
3amuch, COOTBETCTBYMOLIME NyHKTaMm II, mpeacTaBieHbl HE B TOJHOM
00BEME UM OTCYTCTBYIOT.

U (UJIN)
B pemeHuMm WMEIOTCS JIMIIHUE 3allCH, HE BXOAAIIME B pEIICHHUE
(BO3MOXHO, HEBEpHbBIC), KOTOpPbIE HE OTICJIICHbI OT pELICHHS W HE
3a4€PKHYTHI.

1 (WJIN)
B HeoO0X0aMMbIX MaTeMaTH4ecKuX MpeoOpasoBaHUAX WM BBIYHCICHUSIX
JIOMYIIeHBl OIIMOKM, M (M) B MaTeMaTHYECKUX IPeoOpa3oBaHMIX/
BBIYUCIICHUSX TPOITYIIEHBI JTJOTHIECKH Ba)KHBIE [IIArH.

1 (WJIN)
OtcytcTByeT nmyHKT IV, win B HEM nonylieHa omuOKa (B TOM 4HCIE B
3aIUCH eIMHHL U3MEPEHUS BEJTMUHHBI)

LI’ CU* LI L
= — = , oTKyna nomy4aem: U =, |—(I> = 17).
2 2 2 A Y C( 1)
2 -3
YuutsiBas, 4to /, zé, nosnyunm: U = £ 5—2—12 = L4 2—1 =5B.
r Clr 5-10\ 4
Otreer: U=5B
Kputepuu orieHHBaHHs BBITOJHEHUS 3aJaHUs Baser
[TpuBeaeHO MOTHOE PelIeHUe, BKITIOYAIOIIEe CICAYIOIINE SIEMEHTBI: 3

I) 3amucanbl  MONOXKEHHUS ~ TEOpUM W (PU3MYECKHUE  3aKOHHI,
3aKOHOMEpPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOAMMO Ui peIIeHHS
3aJaudl BBIOpaHHBIM CHOCOOOM (B JaHHOM CIIy4ae: 3aKOH COXPAHEHUs.
9Hepeuu, POpmMynbl dHEPIUU INEKMPUYECKO20 NOS KOHOEHCAmopa u
MAZHUMHO20 NOJISL KAMYWKU UHOYKMUsHocmu, 3axon Oma 0as noaHou
yenu);

1) onmcaHbl Bce BHOBb BBOJUMBIC B PEHICHUH OYKBEHHBIE 0003HAUCHHUS
(u3MueCKUX BENUYMH (3@ ucKmouenueM 0003HAYEHUU KOHCMAHM,
yrazaunvix 6 eapuanme KHUM, ob6o3nauenuti eiuyuH, uUCnoib3yemvix 6
VCI08UU 300aUU, U CTNAHOAPMHBIX 0003HAYEHU GeAUUUH, UCNOIb3YEMbIX
npu HAnUCaHUuyU GuUUYECKUX 3aKOH08);

II) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYecKHe NpeoOpa3oBaHUsS H
pacy€Thl, MPUBOIAIINE K MPABUIBHOMY YUCIOBOMY OTBETY (IIOITyCKaeTCst
PEIIeHHE «TI0 YACTSIM C MPOMEKYTOYHBIMH BBIYUCIICHUSIMH);

IIpencraBiensl 3amucH, COOTBETCTBYIOLIME OJHOMY U3 CJIELYIOMIHX 1
CITy4aeB.
IMpencraBieHbl TONBKO TMONOXKEHHS W (OPMYIBI, BEIpaXAIOMINE
(u3HYecKue 3aKOHBI, TPUMEHEHHE KOTOPHIX HEOOXOANMO IS PEeIICHUS
JTaHHOM 3ajaun, 6e3 Kakux-11u0o npeoOpa3oBaHUil C UX HCIOIb30BAaHUEM,
HAIpaBJICHHBIX Ha PElICHHE 3aJa4H.

nim
B pemenun orcyrcreyer OJTHA u3 ucxonHbIX GopMys, HeoOXoaumas
JUI pellieHHs] JaHHOW 3aJaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
pelIeHns), HO IPUCYTICTBYIOT JIOTHYECKH BepHBIE IPeoOpa3oBaHHA C
HUMEIOIUMHCS (POpPMYITaMH, HallpaBJIeHHbIE HA PEIICHUE 3a/[adH.

nim
B OJTHOM u3 ucxomubix (opMys1, HEOOXOMMMBIX [l PELICHUS JaHHOM
3a71a4d (MM B YTBEPKJCHUH, JISKAlIeM B OCHOBE PEIIeHHS), HOITyIIeHa
omnOKa, HO MPUCYTCTBYIOT JIOTMUECKH BEPHBIE IPeoOpa3oBaHUs C
UMeroLMMuUCs GopMyIaMu, HalpaBJICHHbIE HA PELICHUE 3aJaul

Bce ciyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBILIEYKa3aHHBIM 0
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oamia

Maxcumanonviil 6ann 3
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OTKpbITbIN BapuaHT 2 DPUSUKA

OTBeTHI K 3aIaHAUSIM

Ne 3aganus OtBeT
1 10
2 0,25
3 10
4 0,64
5 25"
6 23
7 34
8 4
9 0,75
10 5000
11 45"
12 11
13 BIIPABO
14 3800
15 36
16 25"
17 32
18 43
19 5069
20 0,5
21 23
22 99,30,1
23 15
24 127
25 46 4
26 0,5

* (V)
Iudpst B oTBeTE MOTYT OBITH MPUBECHBI B TF000H MOCIEIOBATENEHOCTH
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OTKpbITbIN BapyaHT 2 DUSUKA 112 Kputepun oueHnBaHusA 3agaHnin ¢ pa3BEpHYTbIM OTBETOM

Kputepun onieHuBaHUs 3a1aHMii ¢ pa3BEPHYTHIM OTBETOM '

n I
Ha ToHKyl cOOHMparoniyro JIUH3Yy OT YAAJIEHHOTO [ 7
UCTOYHHUKA MaJaeT Iy4yoK MapajlIesbHbIX Jydeil ey /; X
(cm. pucyHok). Kak  u3MeHHMTCS  MOJIOKEHHE B o i
M300paKCHUsT HMCTOYHUKA, CO37aBacMOr0 JIMH30W, : : F V iy
eCII MEXHy JHH30H u e€ (OKycOM IIOCTaBHTh P : L— |
IUTOCKOIIAPAJUICITBHYI0  CTEKIISIHHYIO — IUTACTHHKY F F / :
C TIIOKa3aTeJeM IpeloMieHHs #n (Ha pHCYHKe L | :
MOJIOXKEHUE TUIACTUHKH OTMEUYEHO IYHKTUPOM)? “n !
OTBeT TmOSCHHTE, YyKa3zaB, Kakue (pu3HIecKue Ty
3aKOHOMEpHOCTH Bbl  ucnomp3zoBanu.  Caenaiite Puc. 2
PHUCYHOK, MOSICHAIOUIMN XOJ Jydeil 10 U Mocje YCTaHOBKU IUIOCKOMapaulenbHON
CTEKJITHHOM TIaCTHHKY. 3. Tak Kak yroj majeHws JTyded Ha JIMH3Y HE M3MEHWICS, TO U IOJIOXKEHHE
n300pakeHUs He M3MEHHTC (TIOCTPOSHHE Ha PHC. 2)
Kputepuu orieHnBaHus BBIOJHEHUS 3aJaHUS Banst

BosmorxHoe penenne
1. Bragane m300pakeHHEM HCTOYHMKA ObUTa TOYKAa B 3afHEll (hOKaIbHOM
IUIOCKOCTH JIMH3BI, PACIIOJIOKEHHAs! BBIIIE TJIABHON ONTHUYECKON OCH, TaK KaK
BCC MapajuleNbHbIC JIydd JHH3a COOMpaeT B OJHOM Touke (HOKAIbHOM
mrockocTH. [lonoskeHne 3ToH TOUKH OIpesesIeTcs YIIoM IafgeHus JIydeil Ha
JMH3Y (mocTpoeHue Ha puc. 1).

IlpuBeneHo  mMoNHOE  MpPaBHIBHOE  PEIIEHHE,  BKIIOYAIOIIEe 3
IpaBHIBHEI OTBET (B JAaHHOM Cilydae II. 3) W IIOJHOE BEpHOE
oObsicHeHHe (B JJAaHHOM ciiydae 1. 1, 2) ¢ ykazaHHeM HaOJtojaeMbIX
ABIEHMH W 3aKOHOB (B [JAHHOM CIIy4ae: 3aKOHbl HOCMPOEHUs
u300padicenus 68 IUH3e, NPOXOJCOeHUe NAPANIeNbHbIX JTyyell yepes
A : NIOCKONAPANIENbHYIO NIACMUHY, 084 PUCYHKA)

I JlaH mpaBUJIBHBIA OTBET, U MPUBEICHO OOBSCHEHHE, HO B PEIICHUU 2
HUMeeTCs OANH MITH HECKOJIBKO U3 CISAYIOIINX HEIOCTATKOB.

)

1

! B o0ObsicHeHMH He YyKa3aHO WJIM HE HCIONB3YeTCS OJHO W3
P (] t (hu3HYECKUX SABJICHHUN, CBOWCTB, ONPEICIICHUI MM OJUH M3 3aKOHOB

F i

1

1

1

1

1

1

(popmyn), HEOOXOAMMBIX Uil TIOJHOTO BEPHOTO OOBSCHEHUS.
(YTBepxkneHue, nexkaliee B OCHOBE OOBSCHCHHMS, HE IMOAKPEIUICHO
COOTBETCTBYIOLIUM 3aKOHOM, CBOHCTBOM, SIBICHHEM, OIpEICICHUCM
U T.IL.)

" (MJIN)
VYka3aHBl Bce HEOOXOIMMBIC UISi OOBSCHEHMS SBJICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO B HUX COAEPKUTCS OAUH JOTUUECKUI HEJOUET.
" (UJIN)
B pemenun uMeroTcs JHUIIHME 3alMCH, HE BXOIAINUE B peEIlEHUE
(BO3MOXKHO, HEBEPHBIE), KOTOPbIE HE OTJEIEHBI OT PEICHUs U He
3a4€PKHYTHI.

Puc. 1

2. IlnockonapainienbHas IUIACTHHKA HE HAapyLIaeT IapajulelIbHOCTh JIyueH, a
TOJBKO CMEMIACT MAJAIOIIHe JIydH apaIeIbHO BHU3 (pHC. 2).

u (M)
B pemieHur wMeeTcss HETOYHOCTh B yKAa3aHWU Ha OJHO U3
(u3MYecKuX SIBJICHUH, CBOKCTB, OMNpeneneHui, 3aKOHOB ((opmyi),
HEOOXOIMMBIX JIJIs TOJTHOTO BEPHOTO OOBSICHEHUS
IpexacTaBieHo pelieHre, COOTBETCTBYIOIICE OTHOMY U3 CICAYIOLINX 1
CITy4aeB.
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OTKpbITbIN BapyaHT 2 DUSUKA 3/12

JlaH TpaBUIBHEIH OTBET Ha BOINPOC 3aJaHUs, ¥ MPHUBEICHO
o0BsiCHEHHE, HO B HEM HE yKa3aHbl JiBa SIBICHHUS WM (HU3NUECKUX
3aKOHA, HEOOXOMMBIX JJISI TIOJTHOTO BEPHOTO OOBSICHEHHS.

nim
VYKazaHbl Bce HEOOXOIUMBIC JUISi OOBSICHEHMS SIBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIMECS] PacCyK/ACHUs, HallpaBJICHHbIC Ha
MOTydYCHUE OTBETA HA BOIIPOC 3aIaHMUs, HE JOBEIEHBI O KOHIA.

150)041
VYkazaHbl Bce HEOOXOIUMBIE JUISi OOBSICHEHMS SIBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO WMCIOIIUECS PACCY)KICHHS, HPUBOASIINC
K OTBETY, CoJeprKaT OMHOKH.

nim
VYka3aHbl He Bce HEOOXOANMBIE 1Sl OOBSICHEHUS SIBICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO IMEIOTCS BEPHBIC PacCyKIEHH, HallpaBJICHHEIC
Ha pelIeHHe 33/1aul
Bce ciydan pemeHnst, KOTOpsIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHsIM BBICTABJICHHS OIICHOK B 1, 2, 3 amna

Maxcumanvroiii 6an 3

JlBa rpy3a mnojBelmIeHbl Ha JOCTaTOYHO JUIMHHOM HEBECOMOM
HEepacTsDKIMOH HHUTH, TIePEeKHHYTOH dYepe3 WICAIBHBIA  OJIOK
(cM. pucyHOK). ['py3bl yaepKUBaIy HEMOABMKHO, & 3aTEM OCTOPOKHO
OTITyCTHJIM, TIOCJIE€ YEro OHM Havajd JBUTaTbCS PaBHOYCKOPEHHO.
UYepez =1 c mocne Hayajna ABMIKEHHS CKOPOCTb IPaBOro rpysa O
(Maccoit m =1 kr) Obula HampaBieHa BEPTHKAJbHO BBEPX U paBHA M m
4 m/c. Onpenenure cuily HaTsOKEHUS HUTH. TpeHueM IpeHeOpeyb.

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

KpI/ITepI/II/I OILICHUBAHM BBIIIOJTHCHUS 3aJlaHUS

Bbanel

ITpuBeneHO MOTHOE PEIICHNE, BKIIOYAIONIEE CICAYIONIHE JIEMEHTHL:

I) 3anmcaHel TONOXKEHMS  TEOPHM M (PU3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMCHEHHWE KOTOPBIX HEOOXOANMO M PpEIICHUS
3a1a4d BBIOPaHHBIM CIIOCOOOM (B HaHHOM CIIy4ae: 6mopol 3aKOH
Hviomona, ghopmyna cxopocmu npu pagHoycKopeHHOM O8UICEHUL),

IT) onmcanbl Bce BHOBb BBOJWMBIE B PEIIEHUH OyKBEHHBIE 00O3HAUEHHS
(U3HYECKUX BEIWYHH (30  UCKTIOYeHueM O00O03HAUeHUll KOHCMAHM,
ykasannvix 6 gapuanme KHM, obo3mauenuil, ucnonbsyemvix 8 yciosuu
3a0a4u, U CMAHOAPMHBLIX O00O03HAYEHULI BETUYUH, UCHOTL3YEMbIX NpPU
HANUCAHUU PU3UYECKUX 3AKOHOB);

III) mpoBemeHBI HEOOXOIWMBIE MaTeMaTHUECKHE IIPEOOpPa3OBaHUSA |
pacuéThl, MIPUBOIAIIME K IPABUIBHOMY YHCIOBOMY OTBETY (IIONyCKaeTcs
pEeIIeHNE «TI0 YACTAM C IPOMEKYTOYHBIMH BBIYMCICHUSIMH);

IV) npexacraBneH mpaBUIIBHBIA OTBET C yKa3aHUEM EAWHUI] W3MEpPEHHS
HCKOMOW BEJIMYMHBI

2

BosmoxkHoe pecHne

3amuimeM Uid  OBYX Ipy30B BTOpod 3akoH HprooToHa B Ipoekuusx Ha
BEPTUKAJIbHYIO OCb!

Ma, = Mg —T;;

ma, =T, —mg.

Tak kak HUTb HEBECOMA M HEPACTSHKUMA, a OJIOK UAeaTbHEIH, TO

a,=a,=a

L=T,=T.

J71st CKOpOCTH, KOTOPYIO IPUOOPEI NpaBblif IPy3, MOXKHO 3aIIMCAaTh COOTHOIICHHE
v=at.

Toraa ams cuiIbl HATSHKEHUS HUTU TTOTYUHM:

T:m(%+gj:1-(%+10j:14H.

OtBet: 7= 14 H

[IpaBunpHO 3amucaHbl BCE HEOOXOMUMBIC TIOJIOKEHUS  TEOPHH,
(usnveckue 3aKOHbBI, 3aKOHOMEPHOCTH, W TIPOBEICHBI MPEOOpa30OBaHUs,
HaIpaBJICHHBIE Ha pelIeHue 3a1auyd. Ho MMerTCs OJWH MM HECKOJIBKO
U3 CJIEIYIOIIUX HEJOCTAaTKOB.
3amucH, COOTBETCTBYIoIMe NyHKTY II, mpenacraBieHbl HE B TIOJIHOM
00BEME UITH OTCYTCTBYIOT.

N (MJIN)
B pemennn wMeIOTCS IMINHKE 3alMCH, HE BXOJIIUE B pELICHHUE,
KOTOpBIE HE OT/IENICHBI OT PENICHUS U HE 3a4EPKHYTHI.

U (NJIN)
B Heo0XoanMBIX MaTeMaTHYECKHX MPEeoOpa30BaHUSX WA BBIYUCICHHUSIX
JIOTTYIICHBI OIMUOKM, ¥ (MJTM) B MaTeMaTHYECKHX MPeoOpa3oBaHUIX/
BBIYUCIICHUAX TPOMYIICHBI JJOTHYECKH BXKHBIC [IIATH.

n (MJIN)
OtcytcTByeT MyHKT IV, nin B HEM JomynieHa onrmoka

Bce cnyuau perieHus, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHbBIM
KPHUTEPHSIM BEICTABICHHS OIICHOK B 1 mim 2 Gamma

Maxcumanvrviii 6an
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OTKpbITbIN BapyaHT 2 DUSUKA

I'magkuil WIMHIP JICKHUT MEXKIY ABYMS IUIOCKOCTSIMH, OIHA U3
KOTOPBIX BEPTHKAIbHA, a JIMHHUSA WX HEPEeCeUeHUs TOPH30HTAIbHA
(cM. pucyHok). Cuna pAaBineHUs LMIMHApPA HA BEPTUKAIBHYIO
creHky paBHa 10 H u B n =3 paza MeHbllIe, YeM CHIIa JaBJICHUS Ha
LWIMHIP CO CTOPOHBI Apyrod miockoctu. Ompenenure maccy
mwmHapa. Chenaiite pPHCYHOK, Ha KOTOPOM YK&KUTE CHIIBL, |
JIeVCTBYIOINE Ha IMITHHAD.

5/12

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

Bo3moskHOe penienue

1. Ilockonapky  UWAMHAP  TJIAJIKHM, CUJIBI  TpEeHus
OTCYTCTBYIOT. Bce neiicTByromye Ha UUIUHID CUJIBL
IPOXOJAT depe3 €ro LEHTP Macc, I03TOMY MOMEHT CHII
OTHOCUTENILHO OCH, NPOXOASIIEH uepe3 ero LEHTp Macc,
paBeH HYIIO. )
2. JInsa Toro 4TOOB! IUIAMHIAP B 3TOM CIydae HaxXOAMICS B -
paBHOBECHH, HEOOXOJMMO, YTOOBI BEKTOPHAs CyMMa CHIL,
JIEHCTBYIOLIMX Ha HEro, Oblia paBHa Hy:0. [Toatomy

N, — Ncosa =0, ¢
Nsina.—mg =0.

3.Pemas cucremMy ypaBHeHHH C Y4€TOM TOIO, 4TO
N =nN,, nonyanm: (Neosa ) +(Nsina)> =n’ N7 = N +(mg)’.

Zi/w

ol

0

N
4. Vickomas Macca IHIMHApa m :—1\/n2 -1 :%\/32 —-1~2,8 kr.
g

Otset: m~2,8 kr

N4

=L

[IpaBunbHO 3amUCcaHbl BCE HEOOXOAWUMBIC TOJIOKEHHS TEOPUH,
(usuveckue 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEAEHBI HEOOXOIMMEIE
npeobpazoBanus. Ho MMEIOTCS OIWH WM HECKOJIBKO W3 CIEAYIOIIUX
HEJIOCTATKOB.
3anucu, coorBercTByromue myHkram 1 u 111, npencraBneHsl He B MOJIHOM
00BEME UITH OTCYTCTBYIOT.

n (MJIn)
B pemeHun MMeEIOTCS JIMIIHUE 3aluCH, HE BXOISLIME B pELICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTIEICHBl OT pEIIeHHS H He
3a4EPKHYTBHIL.

U (UJIN)
B HE0OXOMUMBIX MaTeMaTHYECKUX MPEOOPa3OBAHUAX MM BBIYUCICHUSIX
JIOMYIICHbl OWIMOKH, W (MJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsX/
BBIYUCIICHUSX TPOIYIICHBI JJOTHIECKH BXKHBIC [IIATH.

U (NJIN)
OTCyTCTBYeT MyHKT V, WM B HEM JomylieHa omuOKka (B TOM YHCIE B
3allUCH eIMHHL H3MEPEHUS BEITMUNHEI)

2

KpI/ITepI/II/I OIICHUBAHMs BBINIOJIHCHUA 3aJaHUA

banbr

[IpuBeneHO MOMTHOE PelIeHUE, BKITFOYAIOINICE CICAYIOIIUE AIEMEHTBI:

I) 3ammcanbl MOJOXEHUS TeOpUM U (QU3HMUECKHE  3aKOHBI,
3aKOHOMEpPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOAMMO /Ui peIleHHs
3a7a4n BEIOPAHHBIM CIIOCOOOM (B JTAaHHOM CIIydae: yCloeue paeHO8eclsl
yurunopa, emopotl 3akon Heromona);,

II) chenan mpaBWIBHBIA PHCYHOK, Ha KOTOPOM YKa3aHbl CHIIBI,
JIEHCTBYIOLINE Ha IIMJIUH/D;

IIT) omucaHbl Bce BHOBH BBOJUMBIC B PEHICHUN OYKBEHHBIC 0003HAUCHHUS
(U3MYeCKUX BENUYUH (32  UCKIIOUeHUueM O0OO03HAYeHUl KOHCAHM,
ykazannvix 6 eapuanme KHUM, o6o3nauenuil enuyuH, UCHONbL3YeMbIX 8
Yenosuu 3a0aqu, U CmaHOapmHblx 0003HAYEHUL BeTUYUH, UCHOTb3YEeMbIX
npu HARUCAHUYU PUUYECKUX 3AKOHOB);

IV) mnpoBeneHsl HEOOXOIUMBIE MaTeMaTHYECKHE NpeoOpa3oBaHUsS H
pacu€Thl, MPUBOIAIINE K MIPABUIBHOMY YHCIOBOMY OTBETY (IIOIyCKaeTCst
PEIIeHHE «TI0 YACTSAM C MPOMEKYTOUYHBIMH BBIYUCICHUSIMH);

V) mpencTaBieH MPaBWIBHBIA OTBET C YKa3aHHEM CIUHHUI] U3MEPEHHS
HCKOMOMW BEJIMYMHBI

3

IIpeacraBieHbl 3amKMcH, COOTBETCTBYIOUIME OJHOMY U3 CIEAYIOIINX
CITy4aes.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL, BBIPAKAIOIIUC
(usnvecKkue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl PEIICHHS
JIaHHOW 3a7a4u, 6e3 KakuX-1u00 nmpeoOpa3oBaHuil ¢ MX UCIOIB30BAHUEM,
HAIPABJICHHBIX HA PEIICHUE 3a/1a9H.

4 0)04!1
B pemenun orcyrctByer OJJHA w3 ucXomHbIX GopMys, HeoOXoaumast
JUIS pellieHrs] JaHHOW 3amaud (WM YTBEp)KICHHE, JIeKallee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTMMECKH BEpHBIC MPeoOpa3oBaHUs C
UMEIOIUMUCS (POpMyIaMu, HallpaBJICHHbBIC HA PEIICHUE 3a/1a49H.

)7 8)1%!
B OI[HOI71 13 UCXOJHBIX (OPMYJI, HEOOXOIUMBIX AJISI PELICHUS TaHHOM
3a1aun (WK B YTBEPXKICHHH, JISKAIIEM B OCHOBE PEIICHHs), AOMyIIeHa
omunbKa, HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPEOOpa3oBaHUs C
HUMEIOIIUMUCS (HOPMYIIaMH, HATIPABJICHHbBIC HA PEIICHUE 3a/1a41

Bce ciyuam pernieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oauia

Maxcumanvholii 6an
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OTKpbITbIN BapyaHT 2 DUSUKA 712

B BepTHKanbHOM LMIMHIPE, 3aKPHITOM JIETKUM IOPIIHEM, HAXOAMUTCS aueToH
(C3Hg4O) nipu remrieparype kunenus ¢ =56 "C. B pesyibrare cOOOLIEHHS ALIETOHY
HEKOTOPOI'o KOJMYECTBA TEMJIOTH YacTh €ro IpeBpallaeTcs B Iap, KOTOPBIA IpU
n300apHOM pAaCIIMpEHHH COBeplIaeT padoTy, MOJHMMAs IMOpLIEHb. Y AedbHas
TerioTa rnapooOpa3oBaHus alleToHa L=524-10° JK/Kr, a ero MoJsipHas macca
M =58-10" kr/mounb. Kakas gacts MOJIBOJUMOTO K alleTOHY KOJIMYECTBA TETIOTHI
npeBpamiaercss B padory? OOBEMOM IKHAKOTO ameToHa M TPECHHEM MEXIY
MOPIIHEM U LUINHAPOM MpeHeOpeyb.

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

3a0auu, U CMAHOAPMHBLIX O0OO03HAYEHULl GEIUYUH, UCHOTL3YEMbIX NPU
Hanucanuu Qu3u4ecKux 3aKkoHos);

III) mpoBexeHsI HEOOXOMUMBIE MaTeMaTHYECKUE TPEOOpa3OBaHUs H
pacuéThl, MPUBOIAIINE K MPABUILHOMY YUCIOBOMY OTBETY (IIOMyCKAeTCsI
PEIIeHHE IO YACTSIM» C MPOMEKYTOUHBIMH BBIYMCICHUSIMH);

IV) npencrasyieH NpaBUIbHBII OTBET

Bo3MoxHoe peIcHne

1. B cooTBeTCTBUH C MEPBBIM HAYaIOM TEPMOJUHAMHUKH TIOJBOIMMOE KOIHMIECTBO
TETIOTHI PABHO CyMM€ H3MEHECHUS BHYTPEHHEH SHEPIHH CHCTEMBI M COBEPIIEHHON
MexaHHdeckod paboter: Q=AU + A. Ilpn KuneHNW ameToHa MPOUCXOAUT €ro
nzobapHoe pacumpenue. Pabora mapa 4 = pAV , rae p — atmocepHoe TaBieHNUE,
AV — n3meHeHne 00bEMa.

2. Cauras map naeadbHBEIMH T'a30M, BOCHOJNB3yeMcs ypaBHeHHeM Kiamedpona —
MeHzeneeBa I OHpENENCHUS H3MEHEHHs 00BEMa 3a CU€T HCIApUBIIETOCS
aneToHa maccoll Am: pAV =%RT , rie M =58-107 kr/Momb — MomspHas

Macca arerona, I =56+273=329 K — Temnepatypa kunenus aunetoHa. OTcrona
AmRT

M
3. KomuuectBo TemnoTsl O, HEOOXOqUMOE JUISL UCIAPEHHsT MacChl Am aleToHa,
HPOMOPLUOHATIBHO YACIBHOM TeIoTe napoodpa3oBaHus:

A=

O=AmL.
4. Vickomasi BeTMYIHHA OTPEAEISIETCS] OTHOLIEHHEM
_A_RT 8,31-329

1T ML T 58100 504108
Otset: 1~ 0,09

HpaBI/IHLHO 3aruCaHbl BCC HCO6XOZ[I/IMLIC IIOJIOKEHUA  TCOPHUH,
(I)I/BI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMEPHOCTHU, U MPOBEACHBI H606XOHI/IMI>IC
npeo6pa30BaHH$1. Ho umerorcs OIWH HWJIM HECKOJBKO M3 CICAYIOIIHNX
HCIOCTAaTKOB.

3ammcH, COOTBETCTBYIOIIME IyHKTy II, mpencTaBieHbl He B IOIHOM
00BbEME UM OTCYTCTBYIOT.

" (MJIN)
B pemenun umeroTcs IHIIHME 3alMCH, HE BXOIANIME B peIICHUE
(BO3MOXXHO, HEBEpHBIC), KOTOpPbIE HE OTHENEHB OT pEIICHHS U He
3a4€PKHYTBI.

" (MJIN)
B HeoOXomuMBIX MaTeMaTHUECKUX MPeoOpa3oBaHHUAX MM BBIYHUCICHHIX
JONYIIeHBl ONIMOKM, W (MNM) B MAaTeMaTHYeCKHX MpPeoOpa3oBaHMIX/
BBIYHCIICHUSX MPOIMYLIEHBI IOTHYECKH BayKHbIE ILATH.

" (MJIN)
OtcytcrByeT nyHKT IV, mim B HEM onymmeHa omuodka

KpI/ITepI/II/I OLCHMBAHMS BBIIIOJIHCHUSA 3aJaHUs Bamisr

[IpuBeneHO MOMHOE pelIeHe, BKITIOYAIOIIee CISAYIOIINE DIIEMEHTBI: 3
I) 3ammcaHbl  TOJOXEHUS  TEOpUM U (PU3HYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPHMCHEHHE KOTOPBIX HEOOXOMUMO MJs PEIICHUS
3aJla4yd BBIOpAHHBIM CIIOCOOOM (B JaHHOM CIly4yae: nepgoe HAaualo
mepmoounamuxy, ypasnenue Kinaneipona — Menoeneesa, evipadicenue
0711 Meniomul NAPooOPA306aHUsL OAHHOU MACCHL 8ewecmsa, Gopmyna 0
pabomul 2aza);

IT) ommcansl Bce BHOBb BBOAWMEIEC B PEIICHNN OyKBEHHBIE 0003HAYCHHS
(U3HYECKUX BEIWYHMH (30  UCKTIOYeHUueM 0003HaAueHUull KOHCMAHM,
ykasauuvix 6 eapuanme KUM, obo3naueHuil, ucnoivb3yemvix 8 yciosuu

IIpencraBieHsl 3amucd, COOTBETCTBYIOUIME OJHOMY U3 CIEAYIOIIUX
CITydaeB.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL, BBIPAKAIOIIUC
(usnyeckue 3aKOHbI, TPUMEHEHHE KOTOPBIX HEOOXOIUMO U J0CTATOUHO
JUIsL pellieHHs] AaHHOW 3a7auu, 0e3 Kakux-JIuOo mpeoOpa3oBaHU ¢ HMX
WCIIOJIb30BaHNEM, HAITPABJICHHBIX HA PEIICHHE 3a/1a9H.

nim
B pemennn otcyrctByeT OJTHA w3 MCXOAHBIX (opMyll, HeoOXomumast
JUI pellieHrs] JaHHOW 3amaud (WM YTBEp)KICHHE, JieKallee B OCHOBE
pelleHns), HO TPUCYTCTBYIOT JIOTUYMECKH BEpHBIC MpeoOpa3oBaHUs C
UMEIONUMUCS (POpMyIaMu, HaTlpaBJICHHbBIC Ha PEIICHUE 3a/1a49H.

nim
B 0I[HOI71 13 UCXOJHBIX (POPMYJI, HEOOXOIUMBIX AJISI PELICHUs] TaHHOM
3amaun (WK B YTBEPXKISHHH, JISKAIIEM B OCHOBE PEIEeHHs), AOMyIIeHa
omunOKa, HO TPHUCYTCTBYIOT JIOTMYECKH BEpHbIE NpeoOpa3oBaHUs C
uMerImMucs GopMyaaMu, HapaBJICHHbIE HA PELICHUE 3aJa9l

Bce cmyuam perieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaia

Maxcumanvuviii 6aun
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K akkymymstopy ¢ OJAC £=50B u BHyTpeHHUM K\
conpotuBieHreM r=4 OM  TOAKIIOUUIN  JIAMILY
COTIPOTHUBIICHUEM R;=100mMm u pe3ucTop JI

R
conpotuBieHneM R =150wm, a Takke KOHIEHCATOP &r ® |:
émkocteio C=100 Mmk® (cM. pucyHok). Coycrs
JUINTENBHBI  NpOMEXYyTOK  BpeMeHH  kmou K
pa3mbIkaioT. Kakoe KOJMYECTBO TEIJIOTHI BBILAEIUTCS
mocJe 3TOro Ha pesucrope?

L |
||
[

KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

BosmokHoe PpeIICHNE

1. Jlo pa3MbIKaHUs KJloYa S3JEKTPUYECKHH TOK IMPOTEKAeT yepe3 MapaslielbHO
coeMHEHHbIE JamMIy U pe3ucTtop. OOmiee CONPOTHUBICHHE BHEIIHEH Ienu

_ RaR _10-15
O R;+R 10+15
COIIPOTUBIICHHE PE3UCTOPA.

=6 OM, 1O R; — CONPOTUBJICHHWE Jammbl, R —

2. CornacHo 3akoHy Oma ajis nonHo# uenu [ __& _ 50 =5 A. Ilpu stom
Ry+r 6+4

HanpsbkeHue Ha konzencatope U, = IR, =5-6=30 B.

3. Takum oOpa3oMm, A0 pa3MbIKaHHs KJIIOYa B KOHAEHCATOpe ObUIa HAKOIUICHA

cu; _10™*.900

2 2
4. TTocne Pa3MbIKaHHA KJIHOYa BCs SHEPTUSA, HAKOIUICHHAsA B KOHACHCATOPEC, 6y£[€T
BBIACJIATHCA Ha IapajljICIIbHO BKJIFOUEHHBIX JIaMIle U PE3UCTOPE. CornacHo 3aKOHY
,Z[)I(OyJISI - J'[eHua KOJIMYECTBO TEIUIOTHI, BBIICIIAIOUICECA B IMPOMEKYTOK BPEMEHU

At, 0o0OpaTHO TPOMOPIMOHATHHO COMPOTHUBIICHHUIO, MOCKOJNBKY HANpsDKCHHE Ha
2

sHeprusi W = =45.10"° Jx = 45 mJ]x.

JaMIle W pe3ucTope B JIF0OOH MOMEHT BpeMEHHM OJHO U To xke: O, :R—At,
b
2
U 0, Ry
=—NAt = ==—uW=0,+0,.
0,=% o F 0,+0,

OKOHYATENbHO TIOMy4MM JJIS KOJNMYECTBA TEIUIOTHI, BBIISIMBIIETOCS HA

WRy _45-107-10
R;+R 10+15
Ortser: O,= 18 M/Ix

pesucrope: 0, = =18-10°=18 mJDK.

KOHOeHcamopa, 3axkon [[coyns — Jlenya),

II) onrcansl Bce BHOBb BBOJAWMBIE B PEIICHHH OyKBEHHBIE 00O3HAUEHHUS
(U3HYECKUX BEIWYHH (30  UCKTIOYeHUueM O00O03HAUeHUll KOHCMAHM,
ykasauuvix 6 eapuaume KHM, 0603mauenuil, ucnonbsyemvix 8 yciosuu
3a0auu, U CMAHOAPMHBLIX O0OO3HAYEHULI GENUYUH, UCHOTL3VEMbIX NpPU
HANUCAHUU PuU3UYecKux 3aKoH08);

III) mpoBemeHBI HEOOXOAWMBIE MAaTEMAaTHYECKHE IIPEOOPA3OBAHUSA U
pacuéThl, MPUBOIAIINE K IPABUIBHOMY YHCIOBOMY OTBETY (IIONyCKaeTCs
pEILIeHNE «TIO0 YACTAMY C IPOMEKYTOYHBIMH BBIYHCICHUSIMH);

IV) mpencraBineH NpaBUIBHBIA OTBET C yKa3aHWEM EAUHHI] M3MEPECHUS
HMCKOMOM BEJIMYMHBI

IIpaBunpHO 3amucaHbl Bce  HEOOXOAWMBIE TONOXKEHHS  TEOpUH,
(usnveckue 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIUMBIC
npeobpazoBanus. Ho MMEIOTCS OIMH WM HECKOJBKO U3 CIEAYIOIIUX
HEJO0CTAaTKOB.

3anucy, cooTBETCTBYyomMe MyHKTY II, mpencraBieHsl He B IIOJIHOM
00BEME UM OTCYTCTBYIOT.

n (MJIN)
B pemeHun MMEOTCS JIMIIHUE 3alUCH, HE BXOJSIIME B pELICHUE
(BO3MOXXKHO, HEBEpHBIE), KOTOpbIE HE OTHEJEHbl OT pEIIeHHS MU He
3a4€PKHYTHI.

n (MJIN)
B HEoOXOAMMEBIX MaTeMaTHYECKUX MPeoOpa30BaHMAX MM BEIYHCICHHAX
JIOTYIICHBI OIMUOKM, | (MJIM) B MaTeMaTHYECKUX MPEeoOpasoBaHUIX/
BBIYHCIICHUSAX MPOITYIIEHBI JIOTUYECKH BayKHBIE I1arH.

U (UJIN)
OtcytcrByeT nyHKT 1V, wii B HEM JonymieHa ommbka

KpI/ITepI/II/I OLICHUBAHM: BBINIOJIHCHUA 3aJaHUA banisr

ITpuBeeHO MOJTHOE PElICHNE, BKITFOYAIOIIEE CICAYIOIIHE JIEMCHTHI: 3
I) 3ammcaHbpl MOJOXKEHUS Teopud U (QuU3HUECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHUMCHEHHE KOTOPHIX HEOOXOAMMO JUIS pelIeHHs
3a/laud BBIOpaHHBIM CIIOCOOOM (B JaHHOM cllydae: gopmyna pacuéma
CONnpPOMuUGIeHUs: NAPAIENIbHO COCOUHEHHBIX dNeMeHmo8 yenu, 3akoHn Oma
01 _NONHOU Yyenu U y4acmya yenu, (Qopmyia dHepeuu 3apsarceHHo20

IIpencraBneHsl 3amucH, COOTBETCTBYIOLIME OJHOMY U3 CIEOYIOIIUX
CITy4aeB.
IIpencraBieHsl TONBKO TONOXKEHUS U (GOPMYJIBl, BbIpaXkarolue
(u3HyecKue 3aKOHBI, IPUMEHEHNE KOTOPHIX HEOOXOINMO U JTOCTATOYHO
JUI peIleHHs] NaHHOW 3amaum, 0e3 Kakux-TuOo mpeoOpa3oBaHMil ¢ MX
UCIIOJIb30BaHUEM, HAIIPABJICHHBIX HA PEILICHUE 3a/1auu.

W
B pemennn orcyrcrByer OJJHA u3 ucxoaHeix ¢opmyl, HeoOXoxnmast
JUISL peIICHMS NAHHOM 3ajadd (WM yTBEpKACHHE, JIeXkKallee B OCHOBE
peleHns), HO IPUCYTCTBYIOT JIOTHYECKH BepHBIE IpeoOpa3oBaHHs C
UMEIOIUMUCS (POpPMyIIaMHy, HallpaBICHHbBIEC HA PEIICHUE 3a(a4H.

Zngt
B OJIHOM u3 ncxomHsIx (dopMyi, HEOOXOUMBIX IS PEIICHUS JaHHOM
3afa4yu (WK B yTBEP KJIEHUM, JIEKAIEM B OCHOBE pELIEeHHs), AOMyIIeHa
omunOKa, HO TPHUCYTCTBYIOT JIOTMYECKH BEpHBIC NpeoOpa3oBaHUs C
MMEIOINUMHCS (OPMYJIaMH, HalpaBJICHHbBIC HA PEIICHUE 3a/1a9l
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KpuTepum oLieHMBaHWs 3aaaHuii ¢ pasBEépHYTEIM OTBETOM

Bce cmyuam pemieHHs, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHSAM BHICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuwiit 6aun 3

B onextpuyeckoit memu, TMOKa3aHHOW Ha

K
pucyHnke, kmou K miurensHoe Bpemsi 3aMKHYT,
£=6B, r=20m, L=1mMIH. B mMomenr =0 Er L 1
kmou K pasmeikaor. B MomeHT, korga B xoje T Ce=

BO3HHUKIINX B KOHTYpPE JJIEKTPOMAarHHTHBIX
KoleOaHWi HampshkeHWe Ha  KOHAEHcaTope
paBHo DJIC ucTOYHMKaA, cHJla TOKA B KOHTYpE
I = 2,4 A. Haiinure émkocth konzaeHcatopa C. ComnpoTuBIEHHEM IPOBOJIOB
Y aKTHBHBIM CONPOTHBIICHHEM KATyIIKU HHAYKTHBHOCTH MPEHEOPEUb.

ykasannvix 6 eapuanme KUM, o6osnauenuii 6eauyun, ucnoib3yemuix 6
yenosuu 3a0auu, U Cmanoapmublx 0003HAYeHUl 8eTUUUH, UCHOTb3YEeMbIX
npu HANUCAHUY PUIUYECKUX 3AKOHOB);

III) mpoBemeHBI HEOOXOAMMBIE MaTeMaTHYECKHE IPeoOpasoBaHUSA H
pacyéThl, MPUBOAAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (IOMyCKaeTCs
pElIeHHe «II0 YaCTSIM» C MPOMEKYTOUHBIMH BBIYUCICHUSIMH);

IV) mpencraBieH NpaBUIBHBIA OTBET C yKa3aHWEM EAUHHI] M3MEPECHUS
UCKOMOI BETHYHMHBI

BozMmoxkHOE pelieHue

1. HemocpeacTBeHHO Tepen pa3MbIKAHHEM

kmo4da K Tox yepes KOHAEHCATOp paBeH Hymo, &, r L

[N 1 —
.. & 0 cC=
IO KaTymKe Te4€T TOK [, =—, HaIpsKEHHE |
r

Upc Ha KOHICHCATOPE PABHO HAMPSDKCHHUIO HA
Karyke, nosromy Uy~ =0.

2. HOCHC paSMLIKaHI/IH KJIF04Ya K B KOHType BO3HUKAKOT rapMOHI/I'{eCKI/Ie
3JICKTPOMATHHUTHBIC KONCOAHWs. JHEPrHs 3JICeKTPOMATHHUTHBIX KOJNCOAaHHH B
KOHType COXpaHﬂeTCH:
2 2

> 2 g2 L([ —/ )
> cu? L 0
=+ =—", oTKyz1a nosnyqaem: C=————=.
2 2 2 U

£
YuutsiBas, uro U =€, [, =—, noiay4um:
r

[IpaBuibHO 3amUcaHbl BCe HEOOXOAWUMBIE TIOJIOKEHHS TEOPHUH, 2
(usnvecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIUMBIC
npeobpazoBaHus. Ho MMEIOTCS OIMH WM HECKOJBKO U3 CIIEAYIOIIUX
HEIOCTaTKOB.
3amucH, COOTBETCTBYIoIME NyHKTY II, mpeacraBieHbl HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

n (MJIN)
B pemennn wWMEIOTCS JHMIIHWE 3alyCH, HE BXOJSIINE B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIE HE OTICICHBI OT pEIICHHS W He
3a4EPKHYTHI.

n (MJIN)
B HE0OXOMUMBIX MaTeMaTHYEeCKUX MPeoOpa3sOBAHUAX WM BBIYMCICHUSIX
JOTYIICHbI OIMUOKM, | (MJIHM) B MaTeMaTHYECKUX MPeoOpasoBaHUAX/
BBIYUCIICHUSX IPOMYIIEHBI JOTHYECKN BayKHbIE [IarH.

n (MJIn)
OtcytcTByeT nyHKT 1V, wim B HEM JomyieHa omuoOKa (B TOM YHCIE B
3aMUCH SAMHUII U3MEPCHHUS BETUYUHBI)

1 17 5 (1 i
C=L - =10 ~(——0,16):90-10 O.
ro & 4
Ortsert: C =90 mxd
Kputepuu olleHHBaHHUs BBINOJHEHHS 38 [aHUS Bamer
ITpuBeaeHO MOIHOE PElIeHHe, BKITIOYAOIEe CICAYIOIINE JIIEMEHTBI: 3

I) 3ammcansl  MOJOXKEHHMS — TEOpMHM M (U3MYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, IPHMCHEHHE KOTOPBIX HEOOXOMUMO MJsi PEIICHUS
3a/la4d BbIOPAHHBIM CIIOCOOOM (B JAHHOM CIly4ae: 3aKOH COXPAHEHUs.
onepeuu, 3akon Oma Ona noawou yenu, @Qopmynvl O1a dHEpUU
9NEKMPUHECKO20 N0 KOHOEHCAMOpd U MASHUMHO20 MO KAMYWKU
UHOYKMUBHOCIMU),

IT) ommcanbl Bce BHOBb BBOAWMEIE B PEIICHNH OyKBEHHBIE 0003HAYCHHS
(U3HUECKUX BENMYUH (3 uUCKmoYeHuem 00O3HAUeHUll KOHCMAHm,

[IpencraBiieHbl 3alKCH, COOTBETCTBYIONIME OJHOMY U3 CIEAYIOIINX 1
CIIyyaesB.
IIpencraBneHsl TOJABKO TONOXKEHHS W (OPMYJBL, BBIpaXKarolue
(usnveckue 3aKOHBI, MPUMEHEHNE KOTOPBIX HEOOXOAMMO ISl PEHICHUS
JTAaHHOW 3a7a4u, 0e3 KaKux-I1M00 MpeoOpa3oBaHUil ¢ HX HCIOJIb30BAHHEM,
HATpaBJICHHBIX HA PEIICHUE 3aa4H.

Wi
B pemennn otcyrctByer OJJTHA W3 MCXOOHBIX (opmyll, HeoOXomumast
JUI pellicHUs JaHHOW 3amaud (MM YTBEp)KICHHE, JIe)Kallee B OCHOBE
peleHns), HO NPUCYTCTBYIOT JIOTMUYECKH BEpHbIE MpPeoOpa3oBaHUS C
uMerommMucs GopMyaaMu, HallpaBIeHHBIE HA PEIICHNE 3a/1a49H.

nim
B OJTHOM u3 ucxomubIx (opMyl1, HEOOXOMMMBIX [UISl PEIICHUS JTaHHOM
3a1aunl (WM B YTBEP)KICHUH, JEKAIEM B OCHOBE PELICHUs ), JIOIMYyIIeHa
ommbKka, HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE NPEOOpa3oBaHUs C
UMEIOIUMUCS (popMyIaMu, HalpaBJICHHBIC HA PEIICHUE 3a]]a9l

Bce ciydan perieHus, KOTOpbIE HE COOTBETCTBYIOT BBILIECYKA3aHHBIM 0
KPUTEPHUSIM BBICTABJIECHU OLIEHOK B 1, 2, 3 Gayuta

Maxcumanvrolil 6an 3
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	1.Паспорт комплекта оценочных средств
	ПР1б. сформированность представлений о роли и месте физики в современной научной картине мира; понимание физической сущности наблюдаемых во Вселенной явлений; понимание роли физики в формировании кругозора и функциональной грамотности человека для реш...
	ПР2б. владение основополагающими физическими понятиями, закономерностями, законами и теориями; уверенное пользование физической терминологией и символикой;
	ПР3б. владение основными методами научного познания, используемыми в физике: наблюдение, описание, измерение, эксперимент; умения обрабатывать результаты измерений, обнаруживать зависимость между физическими величинами, объяснять полученные результаты...
	ПР4б. сформированность умения решать физические задачи;
	ПР5б. сформированность умения применять полученные знания для объяснения условий протекания физических явлений в природе и для принятия практических решений в повседневной жизни;
	ПР6б. сформированность собственной позиции по отношению к физической информации, получаемой из разных источников;
	ПР1у. сформированность системы знаний об общих физических закономерностях, законах, теориях, представлений о действии во Вселенной физических законов, открытых в земных условиях;
	ПР2у. сформированность умения исследовать и анализировать разнообразные физические явления и свойства объектов, объяснять принципы работы и характеристики приборов и устройств, объяснять связь основных космических объектов с геофизическими явлениями;
	ПР3у. владение умениями выдвигать гипотезы на основе знания основополагающих физических закономерностей и законов, проверять их экспериментальными средствами, формулируя цель исследования;
	ПР4у. владение методами самостоятельного планирования и проведения физических экспериментов, описания и анализа полученной измерительной информации, определения достоверности полученного результата;
	ПР5у. сформированность умений прогнозировать, анализировать и оценивать последствия бытовой и производственной деятельности человека, связанной с физическими процессами, с позиций экологической безопасности.
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