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TpenupoBounasi padora Ne2 no ®U3UKE
11 kaace
7 nexabps 2023 rona
Bapuant ®112310201

Bremmosmena: 1O KJ1acc

HNHCTpyKIUS M0 BHINOJHEHUIO PadoThI

Jlsiss BBINOSTHEHUS] TPEHUPOBOYHOM pPabOTHI MO (pu3MKe OTBOAUTCS 3 yaca
55 muHyT (235 MunyT). PaGoTa COCTOMT W3 ABYX 4YacTel, BKIIOYAIOIMIMUX B ceOs
26 3a1aHui.

B zamammax 1-4, 7, 8, 11-13 u 16 oTBeTOM SBIAETCI IIEJI0E€ YHCIIO
WJIM KOHEYHAsl JecATHYHas apoOb. OTBET 3alMIIUTEe B TIOJE€ OTBETa B TEKCTE
paboThl. EnquHuiibl uaMepenus GU3NYeCKUX BEIMYMH ITUCATh HE HY)KHO.

OtBetroM Kk 3aganusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sgBnsgercs
MoCJIeI0BaTeIbHOCTh 1U(Dp. OTBET 3amuIIKMTEe B TOJIE OTBETa B TEKCTE PabOTHI
6e3 Ipo0esIoB, 3aMAThIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

OtBeToM K 3agauuio 19 gaBiagrorcsa aBa unciaa. OTBET 3aMUILINTE B I10JIE OTBETA
B TEKCTE pabOTHI.

OtBer k 3amaausim 21-26 BkiItoYaeT B cedst moapoOHOE OMUCAaHNEe BCETO X0/1a
BBITIOJTHEHMS 3aaHus. Ha 9ucToM JIHCTe yKaXUTe HOMEp 3aJaHus W 3aIlUIINTe
€ro MOJIHOE PEIICHHE.

[Ipu BBIUMCIEHUSX pa3peliaeTcss MCIOJIb30BaTh HEMPOrPAMMUPYEMBIi
KaJbKYJISITOP.

Bce 3ammcu BBIIOTHSIOTCSA SPKUMU IlépHBIMI/I YCpHUIIaAMU. I[OHYCK&CTCH
HCII0JIb30BAHUE I'€ICBOM WU KaHHHHHpHOﬁ PYUYKH.

[Ipu  BbIMOJIHEHMM  33JaHUNM  MOXHO  TOJB30BAThCS  YEPHOBUKOM.
3anucu B YePHOBUKE He YYUTHIBAIOTCS NPH OLEHUBAHUHU PadOTHhI.

bannpl, momydyennole Bamu 3a BbINOSHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
[ToctapaiiTech BBIMOIHUTH KaK MOXKHO OOJbIle 33aHUi M HaOpaTh HaUOOJbIIEE
KOJINYECTBO OaJIJIOB.

Kenaem ycnexa!
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Huxe mnpuBeneHsl cnpaBOYHBIE JAaHHBIE, KOTOPbIE MOTYT TNOHanoOuThcs Bam

MIPU BBITIOJIHEHUU PaOOTHI.

JdecsiTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxwutens | Haumeno- | O6o3naue- | MHOXuUTEND
BaHUE HUE BaHUE HUE
rura r 10° CaHTH C 102
Mera M 106 MUILTH M 103
KHJIO K 103 MUKPO MK 10°°
reKTO r 10? HAHO H 10-°
B 11% hi} 107 TUKO Wl 10712

Koncmanmot

YHCIIO TC =314

YCKOpEHHE CBOOOIHOTO NajieHus Ha 3emMie g =10 m/c?

G =6,7-10" H-m?%/xr?
R = 8,31 Ix/(monb-K)
k= 1,38-10°2 Ji/K
NA = 6-10% monp™

IpaBUTAIIMOHHAS TOCTOSTHHAS
YHUBEpCaJbHas ra30Basi IOCTOSTHHAS
noctosiHHast bonpiMana
MOCTOsIHHAsT ABOTaipo

CKOPOCTh CBETa B BAaKyyMe c=3-10%m/c

K03 HIIEHT NponopLuoHansHocTH B 3akone Kymona | = _ 1 — 9.10° g-mYK
4meg

MOJyJIb 3apsia DIEKTPOHA e=16-10" Kn

(3JIeMEHTapHBIN JIEKTPUIECKUM 3apsi)

nocrosuuas [inanka h=6,6-10"3 Ixk-c

Coomuowienus medxcoy pa3iudHoIMu eOUHUUAMU

TeMneparypa 0K=-273°C
aTOMHas €JMHUIA MacChI 1a.em =1,66-107%" kxr
1 aromMHas equMHUIIA MacChl DKBUBAJICHTHA 931,5 M»>B

1 >IEKTPOHBOIBT 15B=1,6-10" JIxx

Macca yvacmuuy

5JIEKTPOHA 9,1-103%r ~ 5,510 a.e.m.

IPOTOHA 1,673-107%" xr ~ 1,007 a.e.m.

HEHUTpoHa 1,675-107%" kr ~ 1,008 a.e.m.

Ilnomnocma MOJCOJIHEYHOI'0 Macia 900 xr/m
BOJIBI 1000 xr/m3 AJTIOMUHUS 2700 kr/m®
JIPEBECHHEI 400 kr/m® Kenesa 7800 xr/m®
(cocHa)

KEpPOCUHA 800 xr/m° pTyTH 13 600 kr/m>

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yoenvnaa mennoémrkocme

BOJIBI 4,2.10° JIx/(xr-K) AJTFOMUHUSA 900 Ix/(xr-K)
AbJa 2,1-10% JIx/(xr-K) MeIu 380 JIx/(xr-K)
Kesesa 460 JTx/(xr-K) 4yryHa 500 [/ (xr-K)
CBUHIIA 130 JIx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus Boasl  2,3-10° JIsk/kr
IUIABJIEHHS CBUHIA 2,5-10% JIk/kr
IIJIaBJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmansnwie ycnosun:  nasnenme — 10° Ia, temneparypa —0 °C

Monapnaa macca

azoTa 28:10~% Kr/MoIIb reJInst 4.10° xr/momb
aprosa 40-10° xr/mMomb KHCJI0pOa 32:107% xr/momb
BOJIOpOa 2102 xr/monb JIATUS 6-102 xr/monb
BO3/yXa 29-10~% xr/mMoJb HEOHa 20-10~% xr/mMomb
BO/IbI 18-10°% xr/monb YTJIEKUCIIOTO Ta3a 44-10°3 Kr/MoIb

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacre 1

Omeemamu K 3aoanuam 1-20 saenawmca uucio uau nNOC1€006ameIbHOCHLb
yugp. 3anuwmume omeem 6 noje omeema 6 mekcme pavomsl. Eounuuywi
u3MepeHus hu3uuecKux eUUUH NUCAMb He HYHCHO.

Ha pucynke mnpuBeaéH rpaduk 3aBUCUMOCTH TPOCKIMU Vy CKOPOCTH
NPSMOJIMHEWHO ABWXKYyIIErocs Baojap ocu OX tena ot Bpemenu t. Ompenenure
MyTh, MPOWICHHBIN TEJIOM 3a MPOMEXYTOK BpeMEHH OT 5 ¢ 110 15 c.

v, M/c

20
10 /

0/ ; 1 15 G
-10

OrtBer: M.

[Ipu wuccnenoBaHWM 3aBUCHMOCTHM MOJIYJS CHIJIBI TPEHUS CKOJbXeHus Fip

JIEPEBSIHHOTO OpycKa OT Macchl M Opycka ObLT MoJIydeH rpaduk, MpeCcTaBICHHBIHN

Ha puCyHKe. UeMy, COTJIaCHO pe3yibTaTaM JAaHHOTO OIBITa, paBeH KOI(PPUIIUCHT
TPEHMsI, €CIH OPYCOK CKOJIB3HJI TIO TOPU30HTAIBLHOM MOBEPXHOCTH CTOJIA?

FTp, H

0,8

0.6

0.4

0,2

0 0.1 02 m,Kr

OtBeT:
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[Ilapuk, NMOABEICHHBIM HA IJIMHHOM JIETKOW HEPACTSIKUMOM HUTH, COBEPILACT
KoneOanus. MakcumanbHasi MOTEHUMAaIbHAs JHEPrus IIapuKa B IOJE TIKECTH,
€CIM CUUTaTh €€ pPABHOM HYJII0 B IIOJIOXEHUU paBHOBecus, paBHa 0,8 JIx.
MaxkcuMaibHasi CKOpPOCTh IApHKa B Ipolecce KojebaHuid paBHa 2 M/c.
Yemy paBHa Macca mapuka? ConmpoTUBICHUEM BO3IyXa MPEeHEOpeYb.

OrtBer: KT.

K mpaBoMy KOHI[y HEBECOMOTO pbluara MpUKpEIuI€H Tpy3 maccoi My = 0,25 kr
Ha paccrosiaud |2 =45 cm ot Touku noaBeca. Ha xakom pacctosiuu |1 oT Toukm
MoJIBECa HY»KHO 3aKpPENuTh rpy3 Maccoid My = 0,75 Kr (CM. pUCYHOK), YTOOBI phIyar
HaXOJHJICS B paBHOBECUU?

n, m,

OtBeT: CM.

HeGonpmoit cBuHIOBBIA Opycok Mmaccor Mp; =100T mokouTcs Ha TIIAIKOU
TOPU30HTANILHOM MOBepXHOCTH. Ha Hero Hameraer mapuk maccod mp =200,
CKOJIB3SIIHIA 110 TIOBEPXHOCTHU CO CKOPOCTHIO 3 M/C. B pe3ynbraTe Tena cnumnaroTcs
U JBWXKYTCS, Kak eIauHOoe I1enoe. BrlOepure Bce BEpHBIC YTBEPKIACHUSA
0 pe3yJbTaTax 3TOTO OMbITA. 3AMUIIATE ITUPHI, TIOJ] KOTOPHIMU OHU yKa3aHBI.

1) CkopocTb TeJ IMocie CoOyaapeHus paBHa 2 M/C.
2) Kunernueckas sHeprus iacTUIMHOBOTO IIapuKa 10 coynapenus pasua 0,2 [Ix.

3) CymmapHasi KHHETHYECKAash JHEPIUs CUCTEMBI Tel «OpycoK + TIapHuK»
B Pe3yJbTaTe COyAapEHUS HE N3MEHWIIACH.

4) B pesynbTare COylapeHHs BBIIEISIETCS HEKOTOPOE KOJIMYECTBO TEIUIOTHI.
5) Hwmnynbc HaleTaroIero mapuKka B pe3ysibTaTe COyAapeHHs HE H3MCHUIICS.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha pucynke mokazan rpaduk 3aBUCHMOCTH KOOPIWHATBHI X TeJa, JBIKYIIETOCs
BIIOJIb OCH X, OT BpeMmeHHU 1 (kpuBas siBisiercs mapabosoit). I'paduxku A) u b)
MPENICTaBIISIIOT CO0O0M 3aBUCHUMOCTH (U3UYECKUX BEIWYWH, XapaKTEPU3YIOIINX
IBM)KCHHE OTOTO Tela, OT BpeMeHH {. YCTAaHOBHTE COOTBETCTBHE MEXKIY
rpapukaMu ¥ (PU3NYSCKUMH BEITMYMHAMH, 3aBUCHUMOCTH KOTOPBIX OT BpPEMEHU

3TH rpaUKU MOTYT IIPEJICTABIATh.
x

K kaxmoil mosumum mepBoro croilna moadepuTe  COOTBETCTBYIOLIYIO
MO3UIMI0 K3 BTOPOro CTOJNOLA W 3alMIIuTe B TaOnuily BbIOpaHHBIE LUGPHI
M10J1 COOTBETCTBYIOIIUMHU OYKBaMH.

['PAD®UK OU3NYECKAS BEJIMYNHA
A) 1t 1) Momayib UMITyJIbCa TeNa
2) TPOEKIHS CKOPOCTH TeJia Ha 0ch X
3) mpoeKIus YCKOPEHHs Tejla Ha 0Ch X
0 i - 4) KWHETUYeCKas dHEPrus Telia
B) 1
0 re
Al b
Ortger:

Ha pucynke u300pak€HO UW3MEHEHHWE COCTOSIHHMSI IOCTOSHHOW  MAacChl
pa3pexkeHHoro aprosHa (p — napieHue raza, V — ero oobém). TemmnepaTtypa rasa
B cocTostHuM | paBHa +27 °C. Kakas teMmriepaTypa COOTBETCTBYET COCTOSIHUIO 27

p. klla
30 2

20

10 1

0 05 1,0 15 V.m

OrtBer: K.
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Yemy paBHa paboTa, coBepHIEHHAs BYMs MOJIIMH HIEAIbHOrO Tra3a B Ipoliecce
1-2-3—-4, nokazaHHOM Ha PUCYHKE, eclii B cocTosiHuu 1 maBieHue paBHo 60 klla,
a 00bém — 1 1?

P

A |

A

OtBer: JIx.

[Ipu n3yyeHuu sBJICHUS TEIUIOOOMEHA T€PMETUYHBIN TETIOM30IMPOBAHHBINA COCYT
C HJcalbHBIM OJHOATOMHBIM Ta30M pa3JeiIii Ha JBE OJIMHAKOBBIE YaCTU
HETIOJIBM)KHOM  TIePEeropoJ KO, CIOCOOHOW TPOBOAUTH TEIUIO (CM. pUCYHOK).
B pa3sbix yacTsax cocyja raz ObUI HAarpeT 0 pa3HbIX TeMmiiepaTyp. Temieparypa
raza B yactu A Obuta paBHa 293 K, a B wactu b +40 °C. KonuuectBo rasa
OJIMHAKOBO B 00enx dacTsx. CumTasi, 4TO TEIJIOEMKOCTh COCyAa MPEHEOPEKUMO
MaJja, BRIOEPHUTE U3 TPEIJIOKEHHBIX YTBEPKICHUN BCE, KOTOPHIE BEPHO OTPAKAIOT
W3MECHEHUS, MPOUCXOAIINE ¢ Ta3aMU TOCIIC OKOHYAHHS HarpeBaHUS K MOMCHTY
YCTaHOBJICHHSI TETVIOBOTO PABHOBECHSI.

A | b

1) Temmeparypa raza B yactu b moBsicuTcs.
2) BHyTpeHHsist SHEprHsi ra3a B 4aCTH A HE U3MEHUTCH.

3) Ilpu TerutooOMeHe ra3 u3 yacti b oTaaBa KOJMYECTBO TEIUIOTHI, a T'a3 B 4acTh A
€ero MoJryyait.

4) Yepe3 n0OCTaTOYHO OOJBIION MPOMEKYTOK BPEMEHH TEMIIEpaTyphl Ta30B
B 000X YacTIX CTaHyT OJUHAKOBBIMU U paBHbIMU +30 °C.

5) B pesyabTare TemiooOMeHa ra3, HaxoAIumics B yactu b, coBepimi padory.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B uwunuuape mnoa MOpIIHEM HAXOJIUTCS BELIECTBO B TBEPJIOM arperaTHoM
cocrosHuu. llunuHap nomecTunan B packal€éHHylO nedb. Ha pucyHke mokazaH
rpa@uK 3aBUCUMOCTH TeMmmeparypbl I 3TOr0 BEIIECTBA OT IOIVIONIEHHOTO UM
konuvecTBa TeroThl Q. Kakue yuacTkum rpaduka COOTBETCTBYIOT HArpeBaHUIO
BEII[ECTBA B ra3000pa3HOM COCTOSIHUH U IUIABJICHUIO BEIIECTBA?

T

0 0

YcTaHOBUTE COOTBETCTBHUE MEX/TY TEIIOBBIMH MPOLIECCAMU M y4aCTKaMu rpaduka.

K kaxnmoil mosunmum mepBoro croilua MmoaOepuTe  COOTBETCTBYIOLIYIO
MO3UIMI0 W3 BTOPOro CTOJNOLA W 3alMIIUTe B TaOuuily BbIOpaHHbIE LUGPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

TEIJIOBOM ITPOLIECC YYACTOK I'PA®UKA
A) HarpeBaHM€ BEIIECTBA B ra3000pa3HOM COCTOSIHUH 1) 1
b) nnapnenue BemecTBa 2) 2
3) 3
4) 4
A|b

OrtBeT:

Ha rpaduxe mokazaHa 3aBUCHMOCTb CHUJIbI 3JEKTPHUUECKOro Toka |, Tekyiero
B [IPOBOJIHUKE, OT BpeMeHH t. Onpenenure 3apsj, NPOLIECIIINI Yepe3 MONEPEYHOE
CeueHUe IPOBOIHUKA 3a nepBble 40 ¢ IpOTEKaHus B HEM TOKA.

IA]
1/
2
0 20 40 60 1.c
OTtBeT: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B HexoTopoii 005lacTW TPOCTPAaHCTBA CO3JaHO OAHOPOJHOE MArHUTHOE IOJIE.
KBagpatHas MerayuiMueckass paMKa JIBHJKETCS 4Yepe3 TpaHully ATol 00JsiacTu

_)
C NOCTOSIHHOM CKOpPOCTBIO Vv, HaHpaBHCHHOﬁ BOOJIb IINIOCKOCTHU  pPAMKH,

-

NEPICHIUKYIAPHO CTOPOHE paMKU H BEKTOPY MArHUTHOM WHAYKIMHA B
(cm. pucynok). DJIC uHAyKIUHW, TeHEpUpyeMas B paMKe B TIOKa3aHHBIM Ha
pUCYHKE MOMEHT, paBHa 1o moayito E = 4 MB. Yemy 6b11 Ob1 paBeH Moayiib D/(C

-

\Y
WHIYKITAW, €CJIA OBl 3Ta paMKa JBUTATACh CO CKOPOCTHIO > ?

OO OMOMNO)
@G)ﬁ@
O,

®
O,
®
®

OMOJNONO,

ol ®
® 0O
® ® ®

OrtBer: MB.

Jlyu cBera majaeT Ha IUIOCKOE 3epKasio. Yroisl majeHus paBeH 15°. Ompenenute
yroJI MKy MaJatolIuM U OTPaXKEHHBIM JTyYaMHU.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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I1oHOCTBIO pa3psKEHHBIA KOHIEHCATOP NOAKIIOUEH Yepe3 pasOMKHYTHIN Kirod K
K ICTOYHMKY IIOCTOSIHHOTO HANpPSDKEHHsS IIOCIENOBATEIBbHO C  PE3UCTOPOM
conpotuBieHueM R =20 kOm (cMm. pucyHok). B MomeHT Bpemenu t=0 xitou
3aMbIKalOT. B Tabnuiie mpencraBieHbl pe3yabTaThl U3MEPEHUI CHIIbI TOKA B 3TOU
nend. ConpoTUBIEHWEM KJIOYa M OPOBOJOB, a TAaKXKE BHYTPEHHUM
COTIPOTHBIIEHUEM HUCTOYHHKA HAMIPSKEHUSI MOKHO TIPEeHEOpeyb.

t, mc 0 1 2 3 4 5 6
I, MmcA | 200 |80 |20 |10 |3 1 0

Bribepute Bce BepHbIE YTBEPXKACHHUS O TMpoIeccax, HaOMIONaeMbIX B JaHHOM
OmbITe. 3aNUIINTE HUPPBI, T0J KOTOPHIMU OHU YKA3aHBbI.

1) Cwuia TOKa, TEKYIIIETro Yepe3 Pe3nucTop, B MPoIecce HAOIIOACHUS YBETMIUBACTCS.
2) Yepes 6 Mc mociie 3aMbIKaHUS KJIF0Ya KOHICHCATOP IMOJTHOCTBIO 3apsIHIICS.

3) HanpspkeHre Ha KOHIEHCATOPE B MOMEHT BpeMeHHu 6 Mc paBHO 4 B.

4) B momeHT BpemeHH t = 4 Mc HanpspkeHHe Ha pesuctope pasHo 0,3 B.

5) HanpsbkeHue Ha KOHJCHCATOPE C TECYCHUEM BPEMEHH HE H3MCHSIETCSI.

OrtBer:

VY4acTok 1enu COCTOUT U3 JBYX MOCIEI0BATEIbHO COCIMHEHHBIX MIUHAPUUECKUX
MIPOBOJIHMKOB, COMPOTUBIICHHE NEPBOT0 M3 KOTOphIX paBHO R, a Broporo 2R. Kak
M3MEHUTCS 00IIee COMPOTUBIICHUE STOTO YYacTKa IENMU W TEIUIOBask MOITHOCTH,
BBIJICIISIIOIASCS B MIEPBOM MPOBOJIHUKE, €CIIH YACTLHOE CONPOTUBICHHUE U TUIONIAIb
MOTIEPEYHOTO CEYEHHUSI TEPBOTO IMPOBOJHUKA YBEIUYHUTH BIBOE, OCTaBHB 0e€3
M3MEHEHHUS €ro JUIMHY M HanpssKeHUE Ha KOHIax ydactka uenu? ConpoTuBIICHHE
BTOPOT'0 MPOBOIHUKA HE MEHSIETCSL.

JInst Ka 01 BENIMYUHBI ONIPEAETUTE COOTBETCTBYIOLINUN XapaKTep N3MEHEHHUS:

1) yBenuuures;
2) YMCHBIIIUTCS;
3) HE U3MEHHUTCH.

3anumure B TaOMUIly BbIOpaHHBIE HUQPPHI Ui KaxAOW (PU3NYECKON BETUUYHHBI.
[udpe! B 0TBETE MOTYT MTOBTOPSITHCS.

Oo01iee conmpoTUBIEHUE y4acTKa 1enu | TermioBas MOIIHOCTb, BBIACTSIOMIAsCS
B [IEPBOM IIPOBOJTHUKE

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Onpenenure KOJIMYECTBO TIPOTOHOB B spe X, KOTOPOE 00pa3oBalioch B PE3YIILTATE
AJIEPHOI peakiuu 3 N+;He—5X+1p.

OrtBer:

J1J1st TOCTaHOBKM OMBITOB MO HaboaeHnI0 GoTod(PPeKTa UCIOIB30BATH TIIIACTHHY
U3 MeTaiia ¢ pabotoi Beixoaa 3,0 3B. DTy miacTuHy OCBelIaIl CBETOM YacTOTOM
9-10T'm. 3aTeM HHTEHCHMBHOCTh MNANAIONIEH HA IUIACTUHY CBETOBOM BOJIHBI
YBEJIMYMIIA B 2 pa3a, OCTAaBUB HEU3MEHHOU €€ yacToTy. Kak u3MeHsTCcs npu 3ToM
MaKCUMajbHasi CKOPOCTh BBUICTAIOMIMX M3 MeTaia (OTODJIEKTPOHOB M UX
KOJINYECTBO B €IMHUILY BPEMEHHU?

I[J'I}I Ka)XJIOM BEJIMYHUHBI OIIpCACIINTEC COOTBCTCTBYIOHII/Iﬁ XapaKTCp UBMCHCHM:

1) yBenuuurcs,
2) YMEHBIITUTCS,
3) HE U3MEHHUTCH.

3anuimuTe B TaOuuIly BbIOpaHHBIE HUQPHI I KaXKA0W (PU3MYECKON BEIMYUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCHA.

MaxkcumaiibHasi CKOpOCTb KomndectBo poToaiekTpoHOB
(OTORIEKTPOHOB B €JIMHUILY BPEMEHU

18

BriGepute Bce BepHbIE YTBEpKICHHS O (GU3MUECKUX SBICHUSAX, BETUUYMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIIUTe UU(PBHI, O] KOTOPHIMU OHU YKa3aHBbI.

1) TloTeHumanbHas SHEPTUS Teja B OJHOPOIHOM TPABUTAIIIOHHOM ITOJIE MOYKET
MPUHUMATh OTPUIIATETHHOE 3HAUCHHE.

2) Ecnm B 3aKkphITOM cOCy/le B TEUEHHUE JUIMTEIHLHOTO BPEMEHH HAXOJATCS
B PAaBHOBECUHU NIPYT C APYTOM JKHJIKOCTh M €€ map, TO TaKOW map SBISETCS
HACBIIIICHHBIM.

3) Yacrora COOCTBEHHBIX AJICKTPOMArHUTHBIX KOJICOAHUI B KOHTYpE YBEIUUUTCS,
€CIIM YBEJIMIUTh HHIYKTUBHOCTD KATYIIIKH.

4) Ecnu sHeprus (HOTOHOB MOHOXPOMATHUYECKOTO CBETa, MAJIAIONIMX HA METall
npu  HaOmwogeHun  Qorosrddexra, yBeIUUUTCS, TO JJIMHA  BOJIHBI,
COOTBETCTBYIOINAs «KpacHOU rpaHuIie» Gporodrdderra, TaKKe YBEITHINUTCS.

5) B pesynbrare B~ pacnana MaccOBOE YUCIIO SAPA YBEIUUMBAECTCS.

OrtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Jlectauna coctout u3 20 cryneHek. Beicota Kaxa0il cTyneHbku Oyn3ka K 15 cm.
Onpenenure BBICOTY ITOM JIECTHHIIBI, €CJIM aOCOJIIOTHAS MOTPEIIHOCTh MPSMOIO
MU3MEPEHHUSI BBICOTHI CTYNIEHBKH cocTaBiisieT 0,2 cM.

OtBer: ( + ) M.

Heo6xonumo mpoBecTu 1a00paToOpHyH0 pabOTy MO HMCCISAOBAHUIO 3aBUCUMOCTH
KECTKOCTH UIWIMHIAPUYECKOU TIPYXKHUHBI OT €€ JuuHbl. JlIsi mnpoBeneHus
AKCIIEPUMEHTA HUMEETCA TATh PA3IMYHBIX TPYKUH OJMHAKOBOIO JUAMETPA,
XapaKTepUCTUKA KOTOPHIX TMpuUBeAeHb B TaOnuie. Kakue 1Be MpyKUHBI
HEOOXOJIUMO B34Th, UTOOBI MMPOBECTH JTAHHOE HUCCIIeI0BaHuE? 3alUIIUTE B OTBETE
HOMEpPA BHIOPAHHBIX MPYKHUH.

Ne Jnamertp nonepeynoro | [{nuHa npyxuHsl, Marepnan

NPY>KUHBI |  CEYEHUS MPOBOJIOKH, cM MIPOBOJIOKH,
MM 13 KOTOPOM CcJIejIaHa
py>K1HA

1 3 5 Meb

2 2 9 Meb

3 1 5 CTaJlb

4 1 9) M€Jlb

5 1 9 CTaJlb
Otger:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacrtn 2

Jna 3anucu omeemoeé na 3adanus 21-26 ucnonwv3zyiime yucmolii Jaucm.
3anuwmume cnauana nomep 3adanusn (21, 22 u m. 0.), a 3amem peuwienue
coomeemcmeywuyeii 3a0auu. Omeemaol 3anucvléaiime 4émKo u pazdopyueo.

21

B mwmmHapuueckoM  cocylie, 3aKpBITOM — ITOJIBHYKHBIM
MOPILHEM, HAXOAUTCA UJIealTbHbIN Ta3 (cM. puc.). [aBieHue O
U TeMmIreparypa B COCYA€ HU3MEPSAIOTCS MPH TOMOIIU
U-o0pa3Horo MaHOMeTpa C BEPTUKAJIBHBIMU KOJICHAMH,
B KOTOPBIA HAJINUTa XHUJIKOCTh, U CIIUPTOBOTO TEPMOMETpA. 5
Crenkn cocygqa U TOpIIEHb  TEIJIOW3OJUPOBAHBI, ras
TETI000MEHOM Ta3za ¢ MaHOMETPOM MOXKHO IPEHEOpeUb,
a TepMOMETp 00JIalaeT O4YEeHb MaJIOM TEIIOEMKOCThIO. B MCXOMHOM COCTOSIHUU
TIOPIIIEHh HETIOJIBMKEH, Ta3 HAXOAUTCS B TEPMOIMHAMUYIECKOM paBHOBecHH. [lopiieHp
HAUMHAIOT MEJJICHHO TIEpeMeNaTh B HAIMPaBJICHWH, MOKa3aHHOM cTpelnikoi. Kak mpu
TOM OyIyT M3MEHSThCA TOKa3aHUs MaHoMeTpa u Tepmomerpa? OTBET TOSCHHTE,
yKa3aB, Kakue (U3UYECKUE SIBICHUS W 3aKOHOMEPHOCTH Bbl UCMONB30BaM IS
OOBSICHEHUSI.

Ilonnoe npasunvnoe peutenue Kax)coou u3 3aoau 22-26 001xcHo cooepircamo
3aKOHBL U PopMYIbl, NPUMEHEHUE KOMOPLIX He00X00UMO U O00CHAMOYHO 071
peuienusa 3aoauu, a MmMaxKxHce mamemamuyeckue npeodPaA3eanus, pacuémuol
C YUCTIEHHBIM OMEEMOM U NPU HE0OX00UMOCMU PUCYHOK, NOACHAIOW{UIL PeuleHue.

22

Bo Bpems aBTOrOHOK Ha CKOPOCTHOM Tpacce OAMH TOHIIMK €Xal IO
TOPU30HTAIILHOMY MPSIMOJMHEMHOMY Yy4acTky AB ¢ NOCTOSHHOW CKOpPOCTBIO
V1 =126 xm/4. BTopoil TOHIIMK, €XaBIIMl C TOCTOSHHOW CKOpPOCTBIO Ha OoJee
MoirHoM "Oonuze", 0OOrHaB mepBOro B To4ke A, cpa3zy e Hadal TOPMO3UTH
U OocTaHOBWJICA B cepeauHe yyactka AB Ha Bpems At = 20 c. [Torom BTOpO# rOHIIKK
yckopwiica U B Touke B BHOBb oOornan mepBoro rosmmuka. [Ipy 3ToM B MOMeEHT
0o0roHa OH KaK pa3 JOCTUT MaKCHUMaJbHOW CKOPOCTH, PaBHOM CBOEM HayaJIbHOM.
Cuuras, 4TO U IPU TOPMOKEHHH, U IIPU HOCIEAYIOIIEM Pa3rOHE BTOPOW T'OHILUK
JBIDKETCS C OJJMHAKOBBIM MaKCHUMaJIEHO BO3MOYKHBIM ycKopeHueM a = 0,30, Haiiute
€ro CKOpocTh V7 TIpu MEPBOM U BTOPOM OOI'OHE COTIEPHHUKA.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B anexkTpuyeckoi 1emnu, cxema KOTOpOW H300pakeHa
Ha PUCYHKE, HICTOYHUK ITOCTOSTHHOTO HanpspkeHus ¢ D/C
€=12B wu wMajgeiM BHYTPEHHUM CONPOTUBICHUEM
MOAKIIOUEH K TOYKaM 1 W 4 D3JIEKTpUYECKOW IenH,
COCTOSIIIE W3  PE3UCTOPOB €  CONPOTUBIICHUSIMHU
Ri=10Mm, R;=20M, R3=30m u R;=40wm.
Haiinure, 4YTrOo mnoOKa3bpIBaeT WACAIBHBIA BOJBTMETD,
MOAKIIIOUEHHBIN MEXAY TOYKaMH 2 U 3 3TOM 1enHu.

Ha pV-muarpamme nzobpaxxén mporiecc 1-2, KOTOpbId p
MPOBOAUTCA C MACAIbHBIM OJHOATOMHBIM Ta30M.
N3obpaxaronuii  3TOT mpouecc rpaduk sBISETCA
oTpe3koM. ['a3 B 3TOM mporecce NOoJy4dusa IOJHOE
kommaecTBO  TemioTel  Qqp = 150 JI)xk.  Hailimure p,
JIaBJICHHE Ta3a P2 B KOHEYHOM COCTOSIHUM 2 TMpolecca,
ecmm p; =2-10°Ma, Vi =11,V =2 1.

P

Ha pucynke uzoOpakeHa cxema 53JIEKTPUYECKOW LIEMH, K
B COCTaB KOTOPOM BXOJIAT MOCIEI0BATENLHO COSAMHEHHBIE UJ— |
pPE3UCTOp,  HE3APSHKEHHBIM  JIOCKUM  KOHJEHCATOp, T R [

BBICOKOBOJIBTHBII HCTOYHHUK MOCTOSIHHOTO HAIPSHKEHUS
C MIPEHEOPESIKUMO MaJIbiM BHYTPEHHUM CONPOTHUBICHHUEM W PA30MKHYTBIM KITIOU.
Hanpsokenuwe ucrounnka U =1 kB, momans mwiactur kongencaropa S =100 cm?,
paccrosiaue Mexay riactuHamu d = 8,85 mm. Kirrou 3aMBIKarOT W JTOYKUIAIOTCS
3apsIKM KOHJIEHcaTopa. 3aTeM, HEe pa3MblKas KIIo4ya, BCE MPOCTPAHCTBO MEXKTY
oOKJTaKaMH KOHAEHCATOpa OYEHb MEIJICHHO 3alOJIHAIOT IUCTUIUIMPOBAHHOM BOJOH,
KOTOpasi HE TMPOBOIUT OJJIEKTPUUYECKUH TOK U 00JagaeT IUAJICKTPUUECKON
npoHuraeMocTeio € = 81. Kakyto paboTy coBepliaroT BHEIIHHME CHJIbI B IPOLIECCE
3aMONHEHUsT KOHjeHcartopa Bomxoi? Cuwuraiite, uto gy =1/(47k) ~ 8,85-10712 @/m,
rae k =9-10° H-M*Kn? — ko @ULMEeHT NponopLUOHATLHOCTH B 3akoHe KysoHa.
OtBert naiiTe ¢ y4€TOM 3HaKa.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha ropuzoHTaqbHOM CTOJIE HAXOIOUTCSA
HE3aKpEeIUIEHHAS ropka BBICOTOM
H=45cm u maccoil M, Ha BeplluHE
KOTOPOW  YIEPKHUBAKOT  MAJIICHbKUUI
Opycok wmaccoit m=M/2. Tpeunue

gl

100ballnik.com

15

OTCYTCTBYET. Bpycok mpu cOCKalb3blIBAHMM C TOpKH O€3 ynapa NepexojuT
Ha OBEPXHOCTh CTOJa. B HMCXOAHOM COCTOSIHUM TOpKa M OpYCOK MOKOSTCA
OTHOCHUTEJBHO cToJa. '0pKy 1 OpyCOK OHOBPEMEHHO OTITYCKalOT, HE COO0IIast UM
HavyaJibHOM ckopocTu. [locie cockanb3biBaHUs C TOPKU OPYCOK aOCOJIOTHO YyIPYTO
ylapsercss O 3aKperui€HHYI0 BEPTHUKAIbHYIO CTEHY, IMOCJIE€ Yero HampaBlieHUE
JBUKEHUSI OpyCKa M3MEHSAETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAYMHAET JIOTOHATH
ropky. Ha kakyi0 MakcHUMallbHyI0 BBICOTY HaJ[ CTOJIOM TOJHUMETCS OpYyCOK
1o ckyioHy ropku? Cuuraiite, 4To TOpKa BCE BpeMsl IBIXKETCSI MOCTYNATENbHO.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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TpenupoBounas padora Ne2 no ®U3UKE
11 kaacc
7 nexabps 2023 roga
Bapuant ®112310202

Bremmoauena: 1O KJ1acc

HNHCcTpyKIUS M0 BBINOJHEHUIO Pad0ThI

JIiss BBIIOJTHEHUS] TPEHUPOBOYHOM pPabOTHI MO (pu3MKe OTBOAUTCS 3 wyaca
55 MunyT (235 MuHYT). PaboTa COCTOMT M3 NBYX 4YacTei, BKIIOYAIOIMIUX B CeOs
26 3a1aHui.

B zamanmax 1-4, 7, 8, 11-13 u 16 oTBeTOM SABIAETCI IIEJI0E€ YHCIIO
WJIM KOHCYHAs JecATHYHas JapoOb. OTBET 3alMIIMTEe B TIOJE OTBETa B TEKCTE
paboThl. EnuHuiibl uamMepenus GU3NYeCKUX BEIMYHH MTUCATh HE HY)KHO.

OtBetroM Kk 3agaHusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sgBnsgercs
nocieaoBaTeabHOCTh UGp. OTBET 3amMIIMTE B IMOJIe OTBETA B TEKCTE PadOThI
0e3 Tpo0esIoB, 3aMAThIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

OtBeToMm K 3aganuio 19 gaBiagrorcsa asa unciaa. OTBET 3aMUILNTE B I10JIE OTBETA
B TEKCTE pabOTHI.

OtBer k 3amanusim 21-26 BKiITtoYaeT B cedst moapoOHOE OMUCAaHNEe BCETO X0/1a
BBITIOJTHEHMS 3aaHus. Ha 9ucToM JIHCTe yKaXUTe HOMEp 3aJaHus W 3aIlUIINTe
€ro MOJIHOE PEICHHE.

[Ipu BBIUKCIEHUSX pa3peliaeTcss MCIOJIb30BaTh HEMPOrPAMMUPYEMBIi
KQJIbKYJISTOP.

Bce 3ammcu BBINOJTHAIOTCA SPKUMHU YEPHBIMUA 4YepHWIaMu. Jlomyckaercs
HCIIOJIb30BAHUE TEJIEBOU UJIN KATWJUIAPHON PYUKH.

[Ipy  BbIOJIHEHMM  33JaHUHM  MOXHO  TOJB30BAThCSI  YEPHOBUKOM.
3anucu B YepPHOBUKE He YYUTHIBAIOTCS NPH OLlEHUBAHUHU PadOTHI.

bannel, momydenHsle Bamu 3a BBINOJHEHHBIE 3aJaHUs, CYMMHPYIOTCHL.
[ToctapaiiTech BBIMOIHUTH KaK MOXKHO OOJjblle 33aHUi U HaOpaTh HaMOOJbIIEE
KOJINYECTBO OAJIJIOB.

Kenaem ycnexa!

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Huxe mnpuBeneHsl cnpaBOYHBIE JAaHHBIE, KOTOPbIE MOTYT TNOHanoOuThcs Bam

MIPU BBITIOJIHEHUU PaOOTHI.

JdecsiTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxwutens | Haumeno- | O6o3naue- | MHOXuUTEND
BaHUE HUE BaHUE HUE
rura r 10° CaHTH C 102
Mera M 106 MUILTH M 103
KHJIO K 103 MUKPO MK 10°°
reKTO r 10? HAHO H 10-°
B 11% hi} 107 TUKO Wl 10712

Koncmanmot

YHCIIO TC =314

YCKOpEHHE CBOOOIHOTO NajieHus Ha 3emMie g =10 m/c?

G =6,7-10" H-m?%/xr?
R = 8,31 Ix/(monb-K)
k= 1,38-10°2 Ji/K
NA = 6-10% monp™

IpaBUTAIIMOHHAS TOCTOSTHHAS
YHUBEpCaJbHas ra30Basi IOCTOSTHHAS
noctosiHHast bonpiMana
MOCTOsIHHAsT ABOTaipo

CKOPOCTh CBETa B BAaKyyMe c=3-10%m/c

K03 HIIEHT NponopLuoHansHocTH B 3akone Kymona | = _ 1 — 9.10° g-mYK
4meg

MOJyJIb 3apsia DIEKTPOHA e=16-10" Kn

(3JIeMEHTapHBIN JIEKTPUIECKUM 3apsi)

nocrosuuas [inanka h=6,6-10"3 Ixk-c

Coomuowienus medxcoy pa3iudHoIMu eOUHUUAMU

TeMneparypa 0K=-273°C
aTOMHas eJMHUIA MAcChI 1a.em =1,66-107%" kxr
1 aromMHas equMHUIIA MacChl DKBUBAJICHTHA 931,5 M»>B

1 >IEKTPOHBOIBT 15B=1,6-10" JIxx

Macca yvacmuuy

5JIEKTPOHA 9,1-103%r ~ 5,510 a.e.m.

IPOTOHA 1,673-107%" xr ~ 1,007 a.e.m.

HEHUTpoHa 1,675-107%" kr ~ 1,008 a.e.m.

Ilnomnocma MOJCOJIHEYHOI'0 Macia 900 xr/m
BOJIBI 1000 xr/m3 AJTIOMUHUS 2700 kr/m®
JIPEBECHHEI 400 kr/m® Kenesa 7800 xr/m®
(cocHa)

KEpPOCUHA 800 xr/m° pTyTH 13 600 kr/m>

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



100ballnik.com

®wusuka. 11 kimacc. Bapuant ®112310202 3

Yoenvnaa mennoémrkocme

BOJIBI 4,2.10° JIx/(xr-K) AJTFOMUHUSA 900 Ix/(xr-K)
AbJa 2,1-10% JIx/(xr-K) MeIu 380 JIx/(xr-K)
Kesesa 460 JTx/(xr-K) 4yryHa 500 [/ (xr-K)
CBUHIIA 130 JIx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus Boasl  2,3-10° JIsk/kr
IUIABJIEHHS CBUHIA 2,5-10% JIk/kr
IIJIaBJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmansnwie ycnosun:  nasnenme — 10° Ia, temneparypa —0 °C

Monapnaa macca

azoTa 28:10~% Kr/MoIIb reJInst 4.10° xr/momb
aprosa 40-10° xr/mMomb KHCJI0pOa 32:107% xr/momb
BOJIOpOa 2102 xr/monb JIATUS 6-102 xr/monb
BO3/yXa 29-10~% xr/mMoJb HEOHa 20-10~% xr/mMomb
BO/IbI 18-10°% xr/monb YTJIEKUCIIOTO Ta3a 44-10°3 Kr/MoIb

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacre 1

Omeemamu K 3aoanuam 1-20 saenawmca uucio uau nNOC1€006ameIbHOCHLb
yugp. 3anuwmume omeem 6 noje omeema 6 mekcme pavomsl. Eounuuywi
u3MepeHus hu3uuecKux eUUUH NUCAMb He HYHCHO.

Ha pucynke mnpuBeaéH rpaduk 3aBHCUMOCTH TPOCKIMU Vyx CKOPOCTH
NPSMOJIMHEMHO JBIKYyHIerocs BAojib ocu OX Tena oT BpeMenu t. Ompepenure
MyTh, IPONACHHBINA TEJIOM 32 IPOMEKYTOK BpemeHu ot 0 ¢ 10 5 c.

M/c |
20

10 /
0 / ; 1 15 G
-10

UX L]

OrtBer: M.

[Ipu umccrnemoBaHMM 3aBHCHMOCTH CHJIBI TPEHUS CKOJbkeHUs F., nepeBsHHOTrO

Opycka OT Macchl M Opycka MojydyeH Tpaduk, NMPeACTaBICHHBIH Ha PHUCYHKE.

Yemy, coriacHO pe3yibTaTaM JaHHOTO OMBITA, paBeH KOI(DPUIMEHT TpeHUs, eCIH
OpyCOK CKOJIB3UJI IO TOPU30HTAIBHON TOBEPXHOCTH CTOIA?

Fyp H

0.5

0,4

0.3

0,2

0,1

0 0.1 02 m, K&

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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[ITapuk maccoit 0,2 Kr, MOJABEIIEHHbIM HA JIMHHOM JIETKOW HEPACTSKUMOU HUTH,
coBepIaeT kojaebanus. MakcuMaibHas CKOPOCTh IIapUKa B TMpollecce KojeOaHui
paBHa 3 M/c. UeMy paBHa MaKCHUMaJIbHAs TTOTEHITHATBHAS SHEPTHsI MIAPHUKA B TOJIE
TSXKECTH, €CJIM CUYUTaTh €€ paBHOM HYNIIO B TOJOKEHUM paBHOBECHUs?
ConpoTuBieHHEM BO3/1yXa NPEHEOPEYb.

OtBer: JIx.

K mpaBomy KOHIly HEBECOMOTO pblyara MpHUKpEIUieH Tpy3 maccoi My = 0,2 kr
Ha paccrosiaud |, = 32 cm ot Touku noaBeca. Ha xakom pacctosiuu |1 oT Toukm
nojiBeca HY>KHO 3aKpenuTth rpy3 maccoit mp; = 0,8 kr (cM. pUCYyHOK), 4TOOBI pbIyar
HaXOHJICS B PaBHOBECHU?

m, n,

OtBeT: CM.

HeGonpmoit cBuHIOBBIE Opycok Mmaccor Mp; =100T mokouTcs Ha TIIAIKOU
TOPU30HTANILHOW MOBepXHOCTH. Ha Hero Hameraer mapuk maccod my =200,
CKOJIB3SIIHIA 110 TIOBEPXHOCTH CO CKOPOCTHIO 2 M/C. B pe3ynbraTe Tena cnumnaroTcs
M JBIDKYTCA Kak enuHoe 1esoe. Brpibeputre Bce BepHbIE YTBEP)KIACHHUS
0 pe3yibTaTax 3TOTO OMBITA. 3aNHUIIUTE HUPHI, 10 KOTOPHIMU OHH YKa3aHBI.

1) CkopocTb TeJ IMocie CoOyaapeHus paBHa 2 M/C.
2) Kunernueckas sHEprus iacTUIMHOBOTO IIapuKa 10 coynapenus pasaa 0,4 [Ix.

3) CymmapHasi KHHETHYeCKasi SHEPTHs CUCTEMBI Tell «OpYyCOK + IIapHK» TOCie
COYJIapEHMs] YMEHBIINIIACH.

4) B pesynbTare COyapeHHs HE MPOUCXOANT BBIJIEICHUE TEIUIOTHI.
5) Hmnynabc CBUHIIOBOTO OpYyCKa B Pe3ysibTaTe COyIapeHUs HE U3MEHUIICS.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha pucynke mokazan rpaduk 3aBUCHMOCTH KOOPIWHATBHI X Teja, JBIKYIIETOCs
BIIOJIb OCH X, OT BpeMmeHHu 1 (kpuBas siBisiercs mapabosoi). I'paduxku A) u b)
MPENICTABIISIIOT CO0O0M 3aBUCHUMOCTH (U3UYECKUX BEIWYWH, XapaKTEPU3YIOIINX
JIBIDKEHUE OTOTO Tena, OT BpeMeHH {. YCTaHOBHTE COOTBETCTBHE MEXKIY
rpadukamMu U (PU3NYESCKUMH BEIMYUHAMH, 3aBUCUMOCTH KOTOPBIX OT BpPEMEHU
9T TpadUKu MOTYT MPECTABIIATS.

X

0 A \ t

K kaxnoil nmo3uuuu neporo crtosnbua noidepure COOTBETCTBYIOILYIO IMO3HIIUIO
U3 BTOpOro cTojOla u 3anumMre B TaOmuny BbhIOpaHHbIE IUGPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

['PAD®UK OU3NYECKAS BEJIMYNHA
A) ! 1) Momaynb CHJIBI, AEHCTBYIOIICH HA TEJIO
2) TPOEKIWS MMITYJIbCa Tela Ha 0ch X
\ 3) mpoeKIMs YCKOPEHUs Tela Ha 0Ch X
0 4)
f i MOJIyJIb CKOPOCTH Tella
B) |
0 T
Al b
OtBer:

Ha pucynke u300pax€HO M3MEHEHHWE COCTOSHMS TOCTOSSHHOM  Macchl
pa3pexkeHHoro aprona. Temmeparypa rasa B coctosHud | paBHa +447 °C.
Kaxkas temriepaTypa COOTBETCTBYET COCTOSIHUIO 27

D, [1a |
30

20

10

0 05 10 15 V™

OrtBerT: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yemy paBHa paboTa, COBEpIIEHHAs TpeMsl MOJSIMU HAEAJIbHOTO ras3a B Ipoliecce
1-2-3—-4, nokazaHHOM Ha PUCYHKE, eciiu B cocTosiHuu 1 naBinenue paBHo 80 klla,
a 00beM — 2 17

P

A |

A

OtBer: JIx.

ITpu u3yueHuu siBICHUS TEIUI00OOMEHA FepMETUYHBIN TEMION30JMPOBAHHBIN COCy T
C WJACaJbHBIM OJHOATOMHBIM Ta30M pa3[e/IUid Ha JIBE€ OAMHAKOBBIE YaCTU
HETIOJIBYKHOM MEPEeTropoIKOi, CHOCOOHON MPOBOIUTH TEIUIO (CM. pUCYHOK). [locie
ATOrO ra3 B pa3HbIX YaCTSIX COCYJla Harpesu 0 pa3HbIX TeMieparyp. Temneparypa
raza B yactu A pasHa 303 K, a B wactu b paBna +20 °C. KonuuecTtBo raza
OJIMHAKOBO B 00eux uyacTax. Yepe3 HEKOTOpoe BpeMsl Iocie OKOHYaHHUs
HarpeBaHus Ta3bl B Pa3HBIX YacTAX COCyJa MPHILIN B COCTOSIHHE TEIUIOBOTO
paBHOBecust. CunTasi, YTO TEMIOEMKOCTh COCYJla MTPEHEOPEKUMO Masa, BbIOEpUTE
U3 TPEUIOKCHHBIX YTBEP)KIIEHUH BCE T€, KOTOPHIE BEPHO OTPAKAIOT M3MEHEHUS,
OPOUCXOJSAIIMNE C Ta3aMd I[IOCJI€ OKOHYAHWS HarpeBaHWs KO BPEMEHHU
yCTaHOBJICHHS TEIIJIOBOTO PAaBHOBECHSI.

A | b

1) Temmeparypa raza B 4actu b moBsicuTcs.
2) BHyTpeHHsist SHEprHsi ra3a B 4aCTH A HE U3MEHUTCH.

3) Ilpu TerutooOMeHe a3 U3 YacTu b 0T/IaBa KOJMYECTBO TEIIOTHI, & Ta3 B YaCTH
A ero noiyyain.

4) Yepe3z A0CTaTO4YHO OOJIBIION TMPOMEKYTOK BPEMEHU TEMIIEPATyphl Ta30B
B 000MX YaCTSIX CTaHYT OJMHAKOBBIMU U paBHbIMU 298 K.

5) B pesynbTare TemiooOMeHa ra3, HaXOIIUNACS B 4aCTH A, COBEPIIMII paboTy.

OrtBer:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B uwunuuape mnoa MOpIIHEM HAXOJIUTCS BELIECTBO B TBEPJIOM arperaTHoM
cocrosHud. llunuHap nomecTunu B packal€éHHyO nedb. Ha pucyHke mnokazaH
rpa@uK 3aBUCUMOCTH TeMmmeparypbl I ATOr0 BEIIECTBAa OT IMOIVIONIEHHOTO UM
konuvecTBa TeroThl Q. Kakue yuacTkum rpaduka COOTBETCTBYIOT HArpeBaHUIO
BEIIIECTBA B KUJIKOM COCTOSIHUU U KUIIEHUIO KUIKOCTHU?

T

0 0

YcTaHOBUTE COOTBETCTBHUE MEX/TY TEIIOBBIMH MPOLIECCAMU M y4acTKaMu rpaduka.

K kaxnoil mo3uuuu neporo crtosndua nofgdepuTe COOTBETCTBYIOILYIO MO3MIIUIO
U3 BTOPOro CTOJOLIA M 3amuiuuTe B TaOdMIly BblIOpaHHbIE LUGPBH TOX
COOTBETCTBYIOIIMMHU OYKBaMH.

TEIJIOBOM ITPOLIECC YYACTOK I'PA®UKA
A) HarpeBaHuE BEIIECTBA B KHUJIKOM COCTOSIHUHU 1) 1
b) kumnenue xuaKoCTH 2) 2
3) 3
4) 4
A|b

OrtBeT:

Ha rpaduxe mokazaHa 3aBUCHMOCTb CHUJIbI 3JEKTPHUUECKOro Toka |, Tekyiero
B [IPOBOJIHUKE, OT BpeMeHH t. Onpenenure 3apsjl, NPOLIECIIINI Yepe3 MOIEPEYHOE
CeueHHUe IPOBOIHMKA 3a nepBble 20 ¢ IpoTeKaHus B HEM TOKA.

LAY
1/
2
0 20 40 60 £.c
OrtBer: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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9

B HexoTopoii 005lacTW TPOCTPAaHCTBA CO3JaHO OAHOPOJHOE MArHUTHOE IOJIE.
KBagpatHas MerayuiMueckass paMKa JIBIJKETCS 4Yepe3 TpaHully 3Tol o00JsacTu

5
C IOCTOSIHHOM  CKOPOCTBKO V, HampaBIC€HHOM BJOJIb IUJIOCKOCTH PAaMKH,

N
NEPIEHIUKYJIIPHO CTOPOHE paMKU M BEKTOpPY MAarHMTHOM HWHAYKIMH B
(cm. pucynok). OJIC wuHAOyKnuu, reHepupyeMas B paMKe B IIOKa3aHHBIM Ha
PUCYHKE MOMEHT, paBHa o moayito & = 4 mB. Uemy O0b11 651 paBen moayis D/(C

N
WHAYKIHMH, €CJIA OBl 3Ta paMKa JABUTajach CO CKOPOCTbIO 3V ?

©

OO0,

OJROMXO.

]

OJNOMO.

OMOJNOMO,

OtBeT:

®®§@
ONNOMNO

MB.

©®

®
O,
®
®

Jlyu cBera majaeT Ha IUIOCKOE 3epKasio. Yroisl majeHus paBeH 15°. Onpenenute
yroJI MEXKTy OTPaKEHHBIM JTy4YOM U 3€PKaJIOM.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



14

15

100ballnik.com

®dwusmka. 11 xmacc. Bapuant ®M2310202 10

I1oHOCTBIO pa3psKEHHBIA KOHIEHCATOP NOAKIIOUEH Yepe3 pasOMKHYTHIN Kirod K
K ICTOYHMKY IIOCTOSIHHOTO HANpPSDKEHHsS IIOCIENOBATEIBbHO C  PE3UCTOPOM
conpotuBieHueM R =40 kOm (cMm. pucyHok). B MomeHT Bpemenu t=0 xirou
3aMbIKalOT. B Tabnuiie mpencraBieHbl pe3yabTaThl U3MEPEHUI CHIIbI TOKA B 3TOU
nend. ConpoTUBIEHWEM KJIOYa M OPOBOJOB, a TAaKXKE BHYTPEHHUM
COTIPOTHBIIEHUEM HUCTOYHHKA HAMIPSKEHUSI MOKHO TIPEeHEOpeyb.

t, mc 0 1 2 3 4 5 6
I, MmcA | 200 |80 |20 |10 |3 1 0

Bribepute Bce BepHbIE YTBEPXKACHHUS O TMpoIeccax, HaOMIONaeMbIX B JaHHOM
OmbITe. 3aNUIINTE HUPPBI, T0J KOTOPHIMU OHU YKA3aHBbI.

1) HanpsokeHue Ha pe3ucTope B Mpoliecce HAOII0ICHUS YMEHbBIIIACTCS.

2) Yepes 2 Mc mociie 3aMbIKaHUS KJIF0Ya KOHCHCATOP MOJHOCTBIO 3apsIHIICS.
3) DJC ucrounuka paBa 8 B.

4) B momeHT BpeMeHH t = 4 Mc HanpspkeHHe Ha pesuctope pasHo 0,4 B.

5) DHeprus KOHIEHCATOPA C TCYCHUEM BPEMEHH HE U3MCHSICTCSI.

OrtBer:

VY4acTok Henu COCTOUT U3 ABYX IOCIEI0BATENIbHO COCIMHEHHBIX LIMJIMHAPUYECKUX
POBOJIHUKOB, COMPOTUBIIEHUE MEPBOro U3 KOTOpbIX paBHO R, a Broporo 2R. Kax
M3MEHUTCST OOIIiee COMPOTHUBIICHHE ATOTO YYacTKa I U TEIJIOBas MOITHOCTh,
BBIJIEJISIFOIIASACA BO BCEM YUYaCTKE LEMH, €CIM YACIBHOE COMPOTUBICHUE U JIJIMHY
MIEPBOTO TMPOBOJHHMKA YBEJIUYUTH BJIBOE, OCTAaBUB 0€3 W3MEHEHHs €ro IUIoaab
MONEPEYHOr0 CEUYEHUs M HampsbKeHHe Ha BCEM ywacTke nenu? ConmpoTUBICHHE
BTOPOTO MPOBOJIHUKA HE MEHSETCSL.

JInst Ka 01 BEJIMYUHBI ONIPEAETUTE COOTBETCTBYIOIINN XapaKTep N3MEHEHUS:

1) yBemuuutcs;
2) YMCHBIIUTCS,
3) HE U3MECHHTCHA.

3anumure B TaOMuIy BhIOpaHHBIE HUQPHI JUIS KaXA0OW (PU3NYECKON BEITUUYUHBI.
[udper B 0TBETE MOTYT MOBTOPSITHCS.

OO6m1ee compoTUBIICHNE yJacTKa Ilenu | TernoBas MOIHOCT, BBIICTISIOMIASICS
B Y4acTKe 1N

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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OnpenennuTe KOJMYECTBO HEUTPOHOB B saApe X, KOTOpoe 00pasoBajiockh
B pe3yJIbTaTe sACPHOM peakiun 3 N+3He—2 X+1p.

OrtBer:

J1J1st TOCTaHOBKM OMBITOB MO HaboaeHnI0 GoTod(PPeKTa UCIOIH30BaATHU TIIIACTUHY
U3 MeTaiia ¢ pabotoi Beixoaa 3,0 3B. DTy miacTuHy OCBelIaIl CBETOM YacTOTOM
9-10T'm. 3aTeM HHTEHCHMBHOCTh MNANAIOMIEM HA IUIACTHMHY CBETOBOM BOJIHEI
YBEJIMYMIINA B 2 pa3a, OCTAaBUB HEU3MEHHOU €€ yacToTy. Kak u3MeHsTcs npu 3Tom
SHeprusi GPOTOHOB MAJAIONIETO CBETAa U pabOTa BBIXOA JIEKTPOHOB U3 MeTasuia?

JInst Ka0M BENIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINN XapaKTep N3MEHECHHUS:

1) yBeIUunTCS;
2) YMEHBIIHUTCS,
3) HE U3MCHHTCHL.

3anuiuTe B TaOIUIly BhIOpaHHBIE HUQPHI I KaXJA0W (PU3MUYECKON BEIMYUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCA.

DHeprus GOTOHOB PaboTa BeIx0ma 37EKTPOHOB
NaJarollero CBera 13 MeTaJja

18

BriGepute Bce BepHbIE YTBEpXKICHHS O (GU3MYECKUX SBICHUSAX, BETUYMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIIUTe UU(PBHI, MO KOTOPHIMU OHU YKa3aHBbI.

1) Kunermueckas SHEprus Teja MOXKET MPUHUMATH OTPHUIIATEIIEHOE 3HAYCHHUE.

2) Ecnium B 3aKpbITOM COCyA€ B TCUCHHE JUTUTEILHOIO BPEMEHH HAaXOSATCS
B PaBHOBECHUHU JIPYT C JPYTrOM >KMJIKOCTb M €€ map, TO OTHOCUTENIbHASL BIAXKHOCTb
B 3TOM cocyje paBHa 100 %.

3) Ilepuom cOOCTBEHHBIX AJIEKTPOMArHUTHBIX KOJICOAHUI B KOHTYPE YBEITHYUTCS,
€CJIM YBEJIUYUTh UHAYKTUBHOCTb KaTYIIKH.

4) Ecnu wMoaynb UMMyinbca (OTOHOB MOHOXPOMATHYECKOTO — M3ITyUYCHHS
YBEIIMYUTCS, TO JUIMHA BOJHBI 3TOI0 U3JIyYECHUS TAK)KE YBEIUUNTCS.

5) B pesynbrare B~ pacmana MaccoBOe YMCIIO SAPA yMEHBIIAETCS.

OrtBer:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Jlectauna coctout u3 50 cryneHek. BeicoTa Kaxaoi cTyneHbkH Oyn3ka K 12 cwm.
Onpenenure BBICOTY JIECTHHUIIBI, €CIM aOCOJIFOTHAs IOTPEUIHOCTh IPSMOTO
M3MEPEHUS BBICOTHI CTyNEeHbKHU cocTaiseT 0,1 cm.

OtBert: ( + ) M.

HeoOxonumo mpoBectu 1ab0paTopHy0 paboTy IO MCCIEIOBAHUIO 3aBUCUMOCTHU
KECTKOCTU LMIMHAPUYECKONW TMPYKUHBI OT IJIOLAAM IONEPEYHOr0 CEYEHUs
IIPOBOJIOKH, W3 KOTOpPOW cJenaHa MpyxkuHa. [ MpoBeNeHUs SKCIEPUMEHTA
UMEETCSl MATh Pa3iIM4YHbIX MPYKUH OJMHAKOBOIO JHAaMETPa, XapaKTEpUCTUKU
KOTOPBIX MpUBEJEHBI B Tabnuile. Kakue Be mpyKUHbI HEOOXOJUMO B35Th, YTOOBI
MNPOBECTU JaHHOE UCCieqoBaHue? 3amuIIuTe B OTBETE HOMEpa BBIOPAHHBIX
MIPYKUH.

Ne Jwnamertp nonepeunoro | [[nuHa npyxuHsl, Marepunan

MPY>KUHBI | CEUYEHUS MPOBOJIOKH, cM IIPOBOJIOKH,
MM 13 KOTOPOU CJIeJIaHa
Mpy>KMHA

1 3 5 MEIb

2 2 9 Meb

3 1 d) CTaJb

4 1 d) MeJTb

5 1 9 CTaJIb

Ortger:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



100ballnik.com

®dwusmka. 11 xmacc. Bapuant ®M2310202 13

Yacrtn 2

Jna 3anucu omeemoeé na 3adanus 21-26 ucnonwv3yiime yucmolii Jaucm.
3anuwmume cnauana nomep 3adanusn (21, 22 u m. 0.), a 3amem peuwienue
coomeemcmeywuieii 3a0auu. Omeemol 3anucvléaiime 4émKo u pazdopyuueo.

21

B mwmHapuueckoM cocyne, 3aKpbITOM — MOJBHKHBIM
HOPLIHEM, HAXOJUTCS UICaIbHbIN ra3 (cM. puc.). JlaBieHue
U TeMIiepaTypa B cocyle HM3MepstoTca npu nomomu U-
00pa3HOro MaHOMETpa C BEPTUKAIBHBIMU KOJIEHAMH,
B KOTOPBIM HAJWTa XHUJIKOCTb, U CIIMPTOBOTO TEPMOMETpA.
CreHkn cocyla M TNOpUIEHb TEIUIOU30JUPOBaHbl, (U ras
TEIJIOOOMEHOM ra3a ¢ MaHOMETPOM MOXKHO IpeHeOpeub,
aTepMOMETp 00JaJaeT O4YeHb MaJOd TEIIOEMKOCTBIO.
B ucxonnom COCTOSIHUH IIOPILEHD HEIIOJIBUKEH, ras HaXOJMUTCS
B TEPMOJIMHAMMYECKOM paBHOBeCUH. [lOpIIEHb HAUMHAIOT MEIUIEHHO IEepeMelarh
B HalpaBJICHUH, TIOKA3aHHOM CTpenkoil. Kak mpu 3Tom OyayT M3MEHSATHCS TOKa3aHUs
MaHoMmeTpa U Tepmomerpa? OTBET NOSCHUTE, yKa3aB, Kakue (PU3MUECKUE SIBICHUS
Y 3aKOHOMEPHOCTH BbI Hcionb30Bau 11t 0OBbSICHEHUSL.

Ilonnoe npasunvnoe peutenue Kax)coou u3 3aoau 22-26 001xcHo cooepircamo
3aKOHBL U PopMYIbl, NPUMEHEHUE KOMOPLIX He00X00UMO U O00CHAMOYHO 0/l
peuienusa 3aoauu, a MmMaxKxHce mamemamuyeckue npeodPaA3eanus, pacuémuol
C YUCTIEHHBIM OMEEMOM U NPU HE0OX00UMOCMU PUCYHOK, HOACHAIOW{UIL PeuleHue.

22

Bo BpeMsi aBTOrOHOK Ha CKOPOCTHOM Tpacce OAUH TOHUIMK €Xal Io
TOPU30HTAIBHOMY MPSIMOJMHEMHOMY Yy4acTky AB ¢ NOCTOSHHOW CKOpPOCTBIO
Vi =144 xm/4. BTOpoil TOHIIMK, €XaBIIMK C TOCTOSHHOW CKOPOCTBIO Ha OoJee
MoirHoM "Oonuze", 0OOrHaB mepBOro B To4ke A, cpa3zy e Hadal TOPMO3UTH
Y OCTaHOBWIICA B cepenuHe ydacTka AB Ha Bpems At =15 c. [lotom BTOpO¥ rOHIIMK
YCKOpWICA U B TOuke B BHOBb OOOrHay mepBoro roHmuka. IIpu 3ToM B MOMEHT
0o0roHa OH KaK pa3 JOCTUT MaKCHUMaJbHOW CKOPOCTH, PaBHOM CBOEM HayaJIbHOM.
Cuuras, 4TO U IPU TOPMOKEHHUH, U IIPU HOCIEAYIOIIEM Pa3rOHE BTOPOW T'OHILUK
JIBMDKETCS C OJJMHAKOBBIM MAaKCHUMaJIbHO BO3MOXKHBIM ycKkopenuem a = 0,3, Haiaure
MPOAOKUTENILHOCTD €r0 TOPMOKEHHUSL.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B oanextpuueckoil 1enu, cxemMa KOTOpOW H300pakeHa
HA PUCYHKE, HCTOYHHUK  TIOCTOSIHHOTO  HaIpsSKEHUS
C MQJIbIM BHYTPEHHHM CONPOTUBIECHUEM IOJKIIOYEH
KToukaM | ® 4 >SJIeKTpUYECKOM LENH, COCTOSIIEH
W3 PE3UCTOPOB c COIPOTUBJICHUSMU R1=1Owm,
R,=20Mm, R3=30OM u R;4=40m. WneanbHsblid
BOJIBTMETP, MOAKIIOYEHHBIA MEXKIy TOYKaMu 2 U 3 3TOM
1eny, TmoKaseiBaeT Hamnpsokenne Uy =2 B. Haiigure 3JIC  ucrounuka
HaIPSKECHHUS.

Ha pV-muarpamme mszo0Opaxkén npouecc 1-2, koroperi 7
NPOBOAUTCA C HACATIBHBIM OJHOATOMHBIM Ta30M. /|
N3obpaxaronmii 3TOT mporecc rpaduk sBIAETCS
oTpe3koM. ['a3 B 3TOM 1mpouecce NOMyYWs IOJHOE
koimuecTBo TermnoTel Q12 = 400 JIx. Haiinure 00BEM
raza V; B KOHEYHOM COCTOSIHUM 2 MpoIecca, €ciu

P2

p1 = 3-10° ITa, p2 = 10° ITa, V; = 1 1. 0 V

Ha pucynke wu3oOpakeHa cXemMa 3JIEKTPUUYECKON K

LeH, B COCTAB  KOTOPOH  BXOZAT — IOCJICOBATENbHO | |

COCAMHEHHBIE  PE3UCTOP, HE3APSHKEHHBIM  IIOCKHAM v ‘|' R —|_
o 1

KOHJIEHCATOp, BBICOKOBOJIbTHBIM MCTOYHMK ITIOCTOSIHHOTO L

HalpsOKEHUsT C  NPEeHEOpeKUMO  MajlbiM  BHYTPEHHHUM  CONPOTUBIECHUEM
Y pa3oMKHYTHIM Kitod. Hampsikenue wuctounuka U =2 kB, miomans miactux
xoHzeHcaropa S =150 cm?, paccrosiuue Mmexay miactuHamu d = 8,85 mm. Bcé
IPOCTPAHCTBO MEXYy OOKJIaJKaMH KOHJIEHCATOPa 3al0JIHEHO JAUCTUILIMPOBAHHOM
BOJIOM, KOTOpasi HE MPOBOJUT DJICKTPUYECKUM TOK M 00JIalaeT AUAICKTPUUSCKOM
npoHunaemMocteio € =81. Koy 3aMmblKaloT W JOKUIAIOTCA  3apSOKd
KOHJICHCATOpa. 3aTeM, HE pa3MblKas KI4Ya, OYEHb MEJICHHO YJaJsioT U3
MPOCTPAHCTBA MEXIYy IUIACTUHaMH Bcio Boay. Kakyio paboTy coBepiuaror
BHEIIHHUE CHWJIBI B TPOLECCE yAAJCHHUs BOAbI U3 KoHjaeHcaTtopa? CuuTanTte, 4To
go =1/(4nk) ~ 8,85:10 2 ®/m, roe k=9-10° H-M*/Ki? -  xoddpumment
MIPONOPLUOHAIBHOCTH B 3aKoHe Kynona. OTBeT naiite ¢ yuéToM 3HaAKa.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha ropu3oHTaJIBHOM CTOJIE HaXOIUTCS m
HE3aKpEIUIEHHAS ropka BBICOTOM

H=54cm u wmaccoii M=1kr, Ha M |H
BEPILINHE KOTOPOU YACPKUBAIOT
MaJICHBKUH Opycok Mmaccoir m = M/2,
Tpenue otcyrcTByeT. Bpycok npu cockanb3bIlBaHUH C TOPKU 0€3 yaapa mepexoauT
Ha TOBEPXHOCTh CTOJIa. B HCXOJHOM COCTOSHMM TOpKa W OpPYyCOK MOKOATCSA
OTHOCHUTEJNBHO cToJa. ['opKy 1 OpyCOK OJJHOBPEMEHHO OTIIYCKalOT, HE COO0IIast UM
HayanbHOU ckopocTH. [locne cockanb3biBaHUsI C TOPKU OPYCOK a0COJIFOTHO YIPYTO
yaapsieTca O 3aKpEIUIEHHYK) BEPTHUKAJIbHYIO CTEHY, IIOCJIE€ YEro HaIlpaBJICHUE
JBUKEHUsI OpycKa M3MEHSAETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAYMHAET OTOHATH
ropky. Yemy OyZeT paBHa MOTEHUHUAJIbHAs SHEPrUsl OpycKa OTHOCHUTEIBHO CTOJIA
B MOMEHT, Korjga OpyCOK MNOJHHUMETCS MO CKJIOHY TOpPKM Ha MaKCHUMAaJIbHYIO
BBICOTY HaJ| CTOJIOM? CuMTanTe, 4TO rOpKa BCE BPEMS JBUKETCS MOCTYNATENBHO.

2l

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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TpenupoBounas padora Ne2 no ®U3UKE
11 kaacc
7 nexabps 2023 roga
Bapuant ®12310203

Bremmoauena: 1O KJ1acc

HNHCcTpyKIUS M0 BBINOJHEHUIO Pad0ThI

JIiss BBIIOJTHEHUS] TPEHUPOBOYHOM pPabOTHI MO (pu3MKe OTBOAUTCS 3 wyaca
55 MunyT (235 MuHYT). PaboTa COCTOMT M3 NBYX 4YacTei, BKIIOYAIOIMIUX B CeOs
26 3a1aHui.

B zamanmax 1-4, 7, 8, 11-13 u 16 oTBeTOM SABIAETCI IIEJI0E€ YHCIIO
WJIM KOHCYHAs JecATHYHas JapoOb. OTBET 3alMIIMTEe B TIOJE OTBETa B TEKCTE
paboThl. EnuHuiibl uamMepenus GU3NYeCKUX BEIMYHH MTUCATh HE HY)KHO.

OtBetroM Kk 3agaHusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sgBnsgercs
nocieaoBaTeabHOCTh UGp. OTBET 3amMIIMTE B IMOJIe OTBETA B TEKCTE PadOThI
0e3 Tpo0esIoB, 3aMAThIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

OtBeToMm K 3aganuio 19 gaBiagrorcsa asa unciaa. OTBET 3aMUILNTE B I10JIE OTBETA
B TEKCTE pabOTHI.

OtBer k 3amanusim 21-26 BKiITtoYaeT B cedst moapoOHOE OMUCAaHNEe BCETO X0/1a
BBITIOJTHEHMS 3aaHus. Ha 9ucToM JIHCTe yKaXUTe HOMEp 3aJaHus W 3aIlUIINTe
€ro MOJIHOE PEICHHE.

[Ipu BBIUKCIEHUSX pa3peliaeTcss MCIOJIb30BaTh HEMPOrPAMMUPYEMBIi
KQJIbKYJISTOP.

Bce 3ammcu BBINOJTHAIOTCA SPKUMHU YEPHBIMUA 4YepHWIaMu. Jlomyckaercs
HCIIOJIb30BAHUE TEJIEBOU UJIN KATWJUIAPHON PYUKH.

[Ipy  BbIOJIHEHMM  33JaHUHM  MOXHO  TOJB30BAThCSI  YEPHOBUKOM.
3anucu B YepPHOBUKE He YYUTHIBAIOTCS NPH OLlEHUBAHUHU PadOTHI.

bannel, momydenHsle Bamu 3a BBINOJHEHHBIE 3aJaHUs, CYMMHPYIOTCHL.
[ToctapaiiTech BBIMOIHUTH KaK MOXKHO OOJjblle 33aHUi U HaOpaTh HaMOOJbIIEE
KOJINYECTBO OAJIJIOB.

Kenaem ycnexa!

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Huxe mnpuBeneHsl cnpaBOYHBIE JAaHHBIE, KOTOPbIE MOTYT TNOHanoOuThcs Bam

IIPU BBITIOJIHEHUH PaOOTHI.

JdecsiTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxwutens | Haumeno- | O6o3naue- | MHOXuUTEND
BaHUE HUE BaHUE HUE
rura r 10° CaHTH C 102
Mera M 106 MUILTH M 103
KHJIO K 103 MUKPO MK 10°°
reKTO r 10? HAHO H 10-°
B 11% hi} 107 TUKO Wl 10712

Koncmanmot

YHCIIO TC =314

YCKOpEHHE CBOOOIHOTO NajieHus Ha 3emMie g =10 m/c?

G =6,7-10" H-m?%/xr?
R = 8,31 Ix/(monb-K)
k= 1,38-10°2 Ji/K
NA = 6-10% monp™

IpaBUTAIIMOHHAS TOCTOSTHHAS
YHUBEpCaJbHas ra30Basi IOCTOSTHHAS
noctosiHHast bonpiMana
MOCTOsIHHAsT ABOTaipo

CKOPOCTh CBETa B BAaKyyMe c=3-10%m/c

K03 HIIEHT NponopLuoHansHocTH B 3akone Kymona | = _ 1 — 9.10° g-mYK
4meg

MOJyJIb 3apsia DIEKTPOHA e=16-10" Kn

(3JIeMEHTapHBIN JIEKTPUIECKUM 3apsi)

nocrosuuas [inanka h=6,6-10"3 Ixk-c

Coomuowienus medxcoy pa3iudHoIMu eOUHUUAMU

TeMneparypa 0K=-273°C
aTOMHas eJMHUIA MAcChI 1a.em =1,66-107%" kxr
1 aromMHas equMHUIIA MacChl DKBUBAJICHTHA 931,5 M»>B

1 >IEKTPOHBOIBT 15B=1,610" JIx

Macca yvacmuuy

5JIEKTPOHA 9,1-103%r ~ 5,510 a.e.m.

IPOTOHA 1,673-107%" xr ~ 1,007 a.e.m.

HEHUTpoHa 1,675-107%" kr ~ 1,008 a.e.m.

Ilnomnocma MOJCOJIHEYHOI'0 Macia 900 xr/m
BOJIBI 1000 xr/m3 AJTIOMUHUS 2700 kr/m®
JIPEBECHHEI 400 kr/m® Kenesa 7800 xr/m®
(cocHa)

KEpPOCUHA 800 xr/m° pTyTH 13 600 kr/m>

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



100ballnik.com

®usuka. 11 kinacc. Bapuant ®112310203 3

Yoenvnaa mennoémrkocme

BOJIBI 4,2.10° JIx/(xr-K) AJTFOMUHUSA 900 Ix/(xr-K)
AbJa 2,1-10% JIx/(xr-K) MeIu 380 JIx/(xr-K)
Kesesa 460 JTx/(xr-K) 4yryHa 500 [/ (xr-K)
CBUHIIA 130 JIx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus Boasl  2,3-10° JIsk/kr
IUIABJIEHHS CBUHIA 2,5-10% JIk/kr
IIJIaBJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmansnwie ycnosun:  nasnenme — 10° Ia, temneparypa —0 °C

Monapnaa macca

azoTa 28:10~% Kr/MoIIb reJInst 4.10° xr/momb
aprosa 40-10° xr/mMomb KHCJI0pOa 32:107% xr/momb
BOJIOpOa 2102 xr/monb JIATUS 6-102 xr/monb
BO3/yXa 29-10~% xr/mMoJb HEOHa 20-10~% xr/mMomb
BO/IbI 18-10°% xr/monb YTJIEKUCIIOTO Ta3a 44-10°3 Kr/MoIb

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacre 1

Omeemamu K 3aoanuam 1-20 saenawmca uucio uau nNOC1€006ameIbHOCHLb
yugp. 3anuwmume omeem 6 noje omeema 6 mekcme pavomsl. Eounuuywi
u3MepeHus hu3uuecKux eUUUH NUCAMb He HYHCHO.

Ha pucynke mnpuBenéH rpaduk 3aBHCUMOCTH TPOCKIIMU Vy CKOPOCTH
NPSMOJIMHEWHO ABWXKYyIIErocs Baojap ocu OX tena ot Bpemenu t. Ompenenure
MyTh, MPOWICHHBIN TEJIOM 3a MPOMEXYTOK BpeMeHH OT 5 ¢ 110 15 c.

M/c
20

10 /
0 / 5 ] 15 0 f,C
-10

UX ]

OrtBer: M.

[Ipu umccrnemoBaHMM 3aBUCHMOCTH CHJIBI TPEHUS CKOJbkeHus F., nepeBsHHOTrO

Opycka OT Macchl M Opycka MojydyeH Tpaduk, NMPeACTaBICHHBIH Ha PHUCYHKE.

Yemy, coriacHO pe3yibTaTaM JaHHOTO OMBITA, paBeH KOI(DPHUIMEHT TpEeHUs, eCIH
OpyCOK CKOJIB3UJI IO TOPU30HTATIBHON TOBEPXHOCTH CTONA?

!f'Tp, H

0.5

0,4

0.3

0,2

0,1

0 0.1 02 m, K&

2

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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[Ilapuk, NMOABEICHHBIM HA IJIMHHOM JIETKOW HEPACTSIKUMOM HUTH, COBEPILACT
KoneOanus. MakcumanbHasi MOTEHUMAaIbHAs JHEPrus IIapuKa B IOJE TIKECTH,
€CIM CUUTaTh €€ pPABHOM HYJII0 B IIOJIOXEHUU paBHOBecus, paBHa 0,8 JIx.
MaxkcuManbHas CKOpPOCTh IApHKa B Ipoliecce KojebaHwii paBHa 2 M/C.
Yemy paBHa Macca mapuka? ConmpoTUBICHUEM BO31yXa MPEeHEOpEeYb.

OrtBer: KT.

K mpaBomy KOHIly HEBECOMOTO pblyara MPHUKPEIUIEH Tpy3 Maccoi My = 0,2 kr
Ha paccrosiaud |, = 32 cMm ot Touku noaBeca. Ha xakom pacctosiuu |1 oT Toukm
nojiBeca HY>KHO 3aKpenuTth rpy3 maccoit mp; = 0,8 kr (cM. pUCYHOK), 4TOOBI pbIyar
HaXOHJICS B PaBHOBECHU?

m, n,

OtBeT: CM.

HeGonpmoit cBuHIOBBIA Opycok Mmaccor Mp; =100T mokouTcs Ha TIIAIKOU
TOPU30HTANILHOM MOBepXHOCTH. Ha Hero Hameraer mapuk maccod My =200,
CKOJIB3SIIHIHA 110 TIOBEPXHOCTH CO CKOPOCTHIO 3 M/C. B pesynbraTe Tena cnumnaroTcs
M JIBIXKYTCS, Kak equHoe 1ienoe. Brpibepute Bce BepHbIE YTBEP)KICHUS
0 pe3yJbTaTax 3TOTO OIBITA. 3aNHUIIUTE HUPPHI, 10 KOTOPHIMU OHH YKa3aHBI.

1) CkopocTb TeJ IMocie CoOyaapeHus paBHa 2 M/C.
2) Kunernueckas sHeprus iacTUIMHOBOTO IIapuKa 10 coynapenus pasua 0,2 [Ix.

3) CymmapHasi KHHETHYECKAash JHEPIUs CUCTEMBI Tel «OpycoK + TIapHuK»
B Pe3yJbTaTe COyAapEHUS HE N3MEHWIIACH.

4) B pesynbTare COylapeHHs BBIIEISIETCS HEKOTOPOE KOJIMYECTBO TEIUIOTHI.
5) Hwmnynbc HaleTaroIero mapuKka B pe3ysibTaTe COyAapeHHs HE H3MCHUIICS.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha pucynke mokazan rpaduk 3aBUCHMOCTH KOOPIWHATBHI X Teja, JBIKYIIETOCs
BIIOJIb OCH X, OT BpeMmeHHu 1 (kpuBas siBisiercs mapabosoit). I'paduxku A) u b)
MPENICTaBIISIIOT CO0O0M 3aBUCHUMOCTH (U3UYECKUX BEIMYUH, XapaKTEPU3YIOIINX
JIBIDKEHUE OTOTO Tena, OT BpeMeHHW (. YCTaHOBHTE COOTBETCTBHE MEXKIY
rpagukamMu U (PU3NYESCKUMH BEIMYUHAMH, 3aBUCHMOCTH KOTOPBIX OT BpPEMEHU
9T TpadUKu MOTYT MPECTABIIATh.

X

0 h \ t

K xaxmoil mo3unuu MepBOro CTojlOma TOMOEpPUTE COOTBETCTBYIOIIYIO
NO3UIMI0O U3 BTOPOTO CTOJNOLA M 3alMIIMTEe B TaOJIMIly BbIOpaHHBIE LHUQPPHI
M0J/1 COOTBETCTBYIOUIUMU OYKBaMH.

['PAD®UK OU3NYECKAS BEJIMYNHA
A) 1) Momymb CUIBI, AEiCTBYIOMIEH HA TETO0
2) TMPOEKIHsS UMITyJIbca Teja Ha OCh X
\ 3) MpoeKIHs YCKOPSHHS Tela Ha 0Ch X
0 4)
1 7 MOMYJh CKOPOCTH Teja

B) |

0 -

A|b

Otger:

Ha pucynke wu300pax€eHO W3MEHEHHWE COCTOSHHS TOCTOSHHOM  MaccChl
paspexeHHoro aprona (P — maBieHue raza, V — ero o0ném). Temmepartypa rasa
B cocTosinuM 1 paBHa +27 °C. Kakas TeMnepaTypa COOTBETCTBYET COCTOSIHUIO 27

p. klla
30 2
20
10 1
0 05 10 15 V.w
OtBeT: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yemy paBHa paboTa, COBEpIIEHHAs TpeMsl MOJSIMU HAEAJIbHOTO ras3a B Ipoliecce
1-2-3—-4, nokazaHHOM Ha PUCYHKE, eciiu B cocTosiHuu 1 naBinenue paBHo 80 klla,
a 00beM — 2 17

P

A |

A

OtBer: JIx.

[Ipu u3yyeHuu sABJICHUS TEIUIOOOMEHA T€PMETUYHBIN TETION30IMPOBAHHBINA COCYT
C HJCANbHBIM OJHOATOMHBIM Ta30M pa3JeiIii Ha JBE OJIMHAKOBBIE YACTU
HETIOJIBM)KHOM  TePEeropoJKOi, CIOCOOHOW MPOBOAUTH TEIUIO (CM. pUCYHOK).
B pa3sbix yacTsax cocyna raz ObUI HAarpeT J0 pa3HbIX TeMmIiiepaTyp. Temieparypa
raza B yactd A Obuia paBHa 293 K, a B wactu b +40 °C. KonunuectBo rasa
OJIMHAKOBO B 00enx yacTsx. CuMras, 4To TEIUVIOEMKOCTh COCyJa MPEeHEOPEKUMO
MaJa, BRIOEpPHUTE U3 MPEATIOKEHHBIX YTBEPKIECHUH BCe, KOTOPhIE BEPHO OTPAKAIOT
W3MEHEHUs, MPOUCXOIAIINE C Ta3aMH MOCIE OKOHYAHUS HArpeBaHUS K MOMEHTY
YCTaHOBJICHUS TETJIOBOT'O PAaBHOBECHSI.

A | b

1) Temmneparypa ra3a B yactu b moBbeicutcs.

2) BHyTpeHHsist SHeprHsi ra3a B 4aCTH A HE U3MEHUTCH.

3) Ilpwu TerutooOMeHe ra3 U3 4acTu b 0TjaBai KOJIM4ecTBO TEIUIOTHI, a a3 B 4acTH A
€ro MOoIy4al.

4) Yepe3 nOCTaTOYHO OOJBIION MPOMEKYTOK BPEMEHH TEMIIEpaTyphl Ta30B
B 000X YacTIX CTaHyT OJUHAKOBBIMU U paBHBbIMU +30 °C.

5) B pesynbrare TeriooOMeHa ra3, Haxoasmuics B yactu b, coBepmi padory.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B uwunuuape mnoa MOpIIHEM HAXOJIUTCS BELIECTBO B TBEPJIOM arperaTHoM
cocrosHuu. llunuHap nomecTunan B packal€éHHylO nedb. Ha pucyHke mokazaH
rpa@uK 3aBUCUMOCTH TeMmeparypbl I 3TOr0 BEIIECTBA OT IMOIIONIEHHOTO UM
konuvecTBa TeroThl Q. Kakue yuacTkum rpaduka COOTBETCTBYIOT HArpeBaHUIO
BEIIIECTBA B KUJIKOM COCTOSIHUU U KUIIEHUIO KUIKOCTHU?

T

0 0

YcTaHOBUTE COOTBETCTBHUE MEX/TY TEIIOBBIMH MPOLIECCAMU M y4aCTKaMu rpaduka.

K kaxgoil mo3uuuu neporo crtosndua nofdepuTe COOTBETCTBYIOIYIO MO3MIIMIO
U3 BTOpOro cTojOLa W 3anumMre B TaOmuiy BbIOpaHHbIE IUGPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

TEIJIOBOM ITPOLIECC YYACTOK I'PA®UKA
A) HarpeBaHuE BEIIECTBA B KHUJIKOM COCTOSIHUHU 1) 1
b) kumnenue xuaKoCTH 2) 2
3) 3
4) 4
A|b

OrtBeT:

Ha rpaduxe mokazaHa 3aBUCHMOCTb CHUJIbI 3JEKTPHUUECKOro Toka |, Tekyiiero
B [IPOBOJIHUKE, OT BpeMeHH t. Onpenenure 3apsj, NPOLIECIIINI Yepe3 MONEPEYHOE
CeueHUe IPOBOIHUKA 3a nepBble 40 ¢ IpoTEKaHus B HEM TOKA.

I, A1
1/
2
0 20 40 60 7.¢
OrtBer: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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100ballnik.com

9

B HexoTopoii 005lacTW TPOCTPAaHCTBA CO3JaHO OAHOPOJHOE MArHUTHOE IOJIE.
KBagpatHas MerayuiMueckass paMKa JIBHJKETCS 4Yepe3 TpaHully ATol 00JsiacTu

5
C IOCTOSIHHOM  CKOPOCTBKO V, HampaBICHHOM BJOJIb IUIOCKOCTH PAaMKH,

N
NEPIEHIUKYJIIPHO CTOPOHE paMKU M BEKTOpPY MAarHMTHOM HWHAYKIMH B
(cm. pucynok). OJIC wuHAOyKnuu, reHepupyeMas B paMKe B IIOKa3aHHBIM Ha
PUCYHKE MOMEHT, paBHa o moayito & = 4 mB. Uemy O0b11 651 paBen moayis D/(C

N
WHAYKIHMH, €CJIA OBl 3Ta paMKa JABUTajach CO CKOPOCTbIO 3V ?

©

OO0,

OJROMXO.

]

OJNOMO.

OMOJNOMO,

OtBeT:

®®§@
ONNOMNO

MB.

©®

®
O,
®
®

Jlyu cBera majaeT Ha IUIOCKOE 3epKasio. Yroisl majeHus paBeH 15°. Onpenenute
yroJI MKy MaJatolIiM U OTPaXKEHHBIM JTyYaMHU.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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I1oTHOCTBIO pa3psKEHHBIM KOHACHCATOP NOAKIIOYEH Yepe3 pa3OMKHYThIN K04 K
K ICTOYHMKY IIOCTOSIHHOTO HANpsDKEHHsS IIOCIENOBATEIBbHO €  PE3UCTOPOM
conpotuBieHueM R =40 kOm (cMm. pucyHok). B momeHnT Bpemenu t=0 xirou
3aMbIKaloT. B Tabnuiie mpencraBieHbl pe3yabTaThl U3MEPEHUI CHIIBI TOKA B 3TOU
nend. CoNpoTUBIEHWMEM KJIOYa W OPOBOJOB, a TAaKXKE BHYTPEHHUM
COTIPOTHBIICHUEM HCTOYHHKA HAPSKEHUSI MOKHO TIPEeHEOpEeyb.

t, mc 0 1 2 3 4 5 6
I, MmcA | 200 |80 |20 |10 |3 1 0

BriGepute Bce BepHbIE YTBEP)KIEHUS O Mpolieccax, HaOJII0JAaeMbIX B JTaHHOM
omnbITe. 3anuIuTe HUMPHI, MO KOTOPHIMU OHU YKA3aHBbI.

1) HampsikeHne Ha pe3ucTope B MpoIecce HAOIOIEHUS] YMEHbBIIACTCS.

2) Yepes 2 Mc mociie 3aMbIKaHUS KJIF0Ya KOHCHCATOP MOJHOCTBIO 3apsIHIICS.
3) DJC ucrounuka paBa 8 B.

4) B momeHT BpemeHH t = 4 Mc HanpspkeHHe Ha pesuctope pasHo 0,4 B.

5) DHeprus KOHJEHCATOPA C TCUYCHUEM BPEMEHH HE U3MCHSICTCSI.

OrtBer:

VY4acToKk Lenu COCTOUT U3 JBYX MOCIEN0BATENbHO COCIMHEHHBIX LIMJINHIPUYECKUX
IIPOBOJIHUKOB, COMPOTHBIIEHHE NEPBOr0 M3 KOTOphIX paBHO R, a Broporo 2R. Kak
U3MEHHUTCS] O0Illee CONMPOTHBJIECHUE 3TOrO YYacTKa LIEMH M TEIUIOBask MOIIHOCTH,
BBIJICJISIFOIIASACSA B TIEPBOM MPOBOAHMKE, €CIIM YAEIBHOE CONPOTUBIICHUE U IJIOUIA]b
MONIEPEYHOT0 CEUeHHs TIepBOrO TMPOBOJHMKA YBEIMYUTH BJIBOE, OCTaBUB 0e€3
V3MEHEHMsI €r0 JUIMHY W HalpsDKeHHE Ha KOHLAxX ydacTtka nenu? ConpoTHBIEHHUE
BTOPOT0 ITPOBOJIHMKA HE MEHSIETCH.

JIns KaXK0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHUS:

1) yBenuuures;
2) YMCHBIIIUTCS;
3) HE U3MEHHUTCH.

3anumure B TaOMUIly BbIOpaHHbIE HUGPPHI JUIS KaxAOW (PU3NYECKON BETUUYHHBI.
[udpe! B 0TBETE MOTYT MTOBTOPSITHCS.

Oo01iee conmpoTUBIEHUE y4acTKa Lenu | TerioBas MOIIHOCTb, BbIACTSIOMIAsCS
B [IEPBOM ITPOBOJTHUKE

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



16

17

100ballnik.com

®dwuswmka. 11 kmacc. Bapuant ®112310203 11

OnpenennuTe KOJMYECTBO HEUTPOHOB B saApe X, KOTOpoe 00pasoBajiockh
B pe3yJIbTaTe sACPHOM peakiun 3 N+3He—2 X+1p.

OrtBer:

J1J1s1 TOCTaHOBKH OMBITOB MO HaboaeHnI0 GoTod(PPeKTa UCIOIH30BaATHU TIIACTHHY
U3 MeTaiia ¢ pabotoi Beixoaa 3,0 3B. DTy miacTuHy OCBellail CBETOM YacTOTOM
9-10T'm. 3aTeM HHTEHCHMBHOCTh MNANAIONIEH HA IUIACTUHY CBETOBOM BOJIHBI
YBEIMYMIIA B 2 pa3za, OCTAaBUB HEU3MEHHOU €€ yacToTy. Kak u3MeHsTcs npu 3Tom
MaKCUMajbHasi CKOPOCTh BBUICTAIOMIMX M3 MeTaia (OTODJIEKTPOHOB M UX
KOJIMYECTBO B €IMHUILY BpEMEHU?

JIns KaX0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHMUS:

1) yBenuuurcs
2) YMEHBIIUTCS
3) HE U3MEHUTCS

3anumuTe B TaONMIly BhIOpaHHBIC HMUGPHI I KaXI0M (U3NYECKOU BEITUYUHBI.
[{ndpel B OTBETE MOTYT MTOBTOPSITHCS.

MaxkcumaiibHas CKOpOCTb KonmdectBo poTornekTpoHOB
(OTORIEKTPOHOB B €JIMHUILY BPEMEHU

18

BriGepute Bce BepHbIE YTBEpXKICHHUS O (U3MUECKUX SBICHUSAX, BEIUYMHAX
Y 3aKOHOMEPHOCTSIX. 3anUIIUTe UU(PBHI, O] KOTOPHIMU OHU YKa3aHHbI.

1) Kunermueckas SHEprus Teja MOXKET MPUHUMATH OTPHUIIATEIIEHOE 3HAYCHHUE.

2) Ecnium B 3aKpbITOM COCyA€ B TCUCHHE JUTUTEILHOIO BPEMEHH HAXOSATCS
B PAaBHOBECHH JIPYT C IPYTOM JKUAKOCTh M €€ MmMap, TO OTHOCUTEIbHAS BIAKHOCTh
B 3TOM cocyze pasaa 100 %.

3) Ilepuom cOOCTBEHHBIX AJIEKTPOMArHUTHBIX KOJICOAHUI B KOHTYPE YBEITHUYUTCS,
€CJIM YBEJIUYUTh UHAYKTUBHOCTb KaTYIIKH.

4) Ecnmu wMoaynb UMMIynbca (OTOHOB MOHOXPOMATHYECKOTO — M3ITyUYCHHSI
YBEIIMYUTCS, TO JUIMHA BOJIHBI 3TOT0 U3JyYCHUS TAKKE YBEIIMUUTCS.

5) B pesynbrare B~ pacmana MaccoBOe YMCIIO SAPA yMEHBIIAETCS.

OrtBer:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Jlectauna coctout u3 20 cryneHek. BeicoTa Kaxaoi cTyneHbkH OJin3ka K 15 cm.
OnpenenuTte BBICOTY ITOM JIECTHHIIBI, €CJIM aOCOJIOTHAS MOTPEIIHOCTh MPSMOIO
MU3MEPEHHUSI BBICOTHI CTYNIEHBKH cocTaBiisieT 0,2 cM.

Otser: ( + ) M.

HeoOxonumo mpoBectu 1ab0paTopHy0 paboTy IO MCCIEIOBAHUIO 3aBUCUMOCTHU
KECTKOCTU LMIMHAPUYECKONW TMPYKUHBl OT IJIOLAAM IONEPEYHOr0 CEYEHUs
IIPOBOJIOKH, W3 KOTOpPOW cJenaHa MpyxkuHa. i1 MpoBeNeHUs SKCIEPUMEHTA
UMEETCSl MATh Pa3iIM4YHbIX MPYKUH OJMHAKOBOIO JHAMETPa, XapaKTEPUCTUKU
KOTOPBIX MpUBEJEHBI B Tabnuile. Kakue 1Be mpyKMHbI HEOOXOJUMO B35Th, YTOOBI
NPOBECTU JaHHOE UCCleqoBaHue? 3amuIIuTe B OTBETE HOMEpa BBIOPAHHBIX
MIPYKUH.

Ne Jwnamertp nonepeunoro | [[nuHa npyxuHsl, Marepunan

MPY>KUHBI | CEYEHUS MPOBOJIOKH, cM IIPOBOJIOKH,
MM 13 KOTOPOU CJIeJIaHa
Mpy>KMHA

1 3 5 MEIb

2 2 9 Meb

3 1 d) CTaJb

4 1 d) MeJTb

5 1 9 CTaJIb

Ortger:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacrtn 2

Jna 3anucu omeemoeé na 3adanus 21-26 ucnonwv3zyiime yucmoulii Jaucm.
3anuwmume cnauana nomep 3adanusn (21, 22 u m. 0.), a 3amem peuwienue
coomeemcmeywuieii 3a0auu. Omeemol 3anucvléaiime 4émKo u pazdopyuueo.

21

B mwmHapuueckoM cocyne, 3aKpbITOM — MOJBHKHBIM
HOPLIHEM, HAXOJUTCS UICaIbHBIN ra3 (cM. puc.). JlaBieHue
U TeMIlepaTypa B cocyle HM3MepstoTca npu nomomu U-
00pa3HOro MaHOMETpa C BEPTUKAIBHBIMU KOJIEHAMH,
B KOTOPBIM HAJWTa XHUJIKOCTb, U CIIMPTOBOTO TEPMOMETpA.
CreHkn cocyla M TNOpUIEHb TEIJIOU30JUPOBaHbl, (U ras
TEIJIOOOMEHOM ra3a ¢ MaHOMETPOM MOXKHO HpeHeOpeub,
aTepMOMETp 00JaJaeT OYeHb MaJOd TEIIOEMKOCTBIO.
B ncxonnom COCTOSIHUH NOPILEHDb HEIIOJIBUKEH, ras HaXOAMUTCS
B TEPMOJIMHAMMYECKOM paBHOBeCUH. [lOpIIEHb HAUMHAIOT MEIUIEHHO IEepeMelarh
B HalpaBJICHUH, TIOKA3aHHOM CTpenkoil. Kak mpu 3ToM OyayT M3MEHSATHCS MOKa3aHHs
MaHoMmeTpa U Tepmomerpa? OTBET NOSCHUTE, yKa3aB, Kakue (DU3MUECKUE SIBICHUS
Y 3aKOHOMEPHOCTH BbI ucronbs30Baim it OObSICHEHHSI.

Ilonnoe npasunvhoe peuwienue Kaxcooui u3 3aoay 22-26 00.1>cHo codepircamsp
3aKOHbL U (YOpMYIbl, NPUMEHEHUE KOMOPbLIX HEe00X00UMO U O00CHMAMOYHO O/
peuwienua 3a0auu, a maxyice MmamemamuiecKkue npeoOPA306anus, pacyémol
C YUC/IEHHbIM OMEENOM U NPU HEODXOOUMOCHIU PUCYHOK, NOACHAIOW{UIL peuleHue.

22

Bo BpeMsi aBTOrOHOK Ha CKOPOCTHOM Tpacce OAUH TOHUIMK €Xal Io
TOPU30HTAIILHOMY IPSIMOJMHEMHOMY Yy4acTky AB ¢ NOCTOSHHOW CKOpPOCTBIO
Vi =144 xm/4. BTOpoil TOHIIMK, €XaBIIM C TOCTOSHHOW CKOPOCTBIO Ha OoJee
MoiHOM "Oosuze", o0orHaB TEpBOro B TOUke A, cpady e Hadal TOPMO3UTh
U OCTaHOBWJICS B cepeaunHe yuactka AB Ha Bpems At = 15 c. [loroM BTOpOI TOHITUK
YCKOpHWICS U B Touke B BHOBb OOOrHanm mepBoro roHmmuka. [lpu 3ToM B MOMEHT
Oo0roHa OH KaK pa3 JOCTUT MaKCHUMaJIbHONW CKOpPOCTH, PaBHOM CBOEM HayaJlbHOM.
Cunras, 4To U MPU TOPMOKEHUU, U TPU TOCIECIYIOIIEM PA3rOHEe BTOPOM TOHIIUK
JIBUKETCSI C OJJMHAKOBBIM MaKCUMaJIbHO BO3MOXHBIM yckopeHueMm a = 0,39, Haiute
MPOAOKUTENILHOCTD €r0 TOPMOKEHHUSL.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B anexkTpuyeckoi 1emnu, cxema KOTOpOW H300pakeHa
Ha PUCYHKE, HICTOYHHK ITOCTOSTHHOTO HanpspkeHus ¢ DJC
€=12B wu wMajgeiM BHYTPEHHUM CONPOTUBICHUEM
MOAKIIOUEH K TOYKaM 1 W 4 D3JIEKTpUYECKOW IenH,
COCTOSIIIE W3  PE3UCTOPOB €  CONPOTUBIICHUSIMHU
Ri=10Mm, R;=20M, R3=30m u R;=40wm.
Haiinure, 4YrOo mnoOKa3bpIBae€T MACAIBHBIA BOJBTMETD,
MOAKIIIOUEHHBIN MEXAY TOYKaMH 2 U 3 3TOM 1enHu.

Ha pV-muarpamme nzobpaxxén mporiecc 1-2, KOTOpbId
MPOBOAUTCA C MACAIbHBIM OJHOATOMHBIM Ta30M.
N3obpaxaronuii  3TOT mpouecc rpaduk sBISETCA
oTpe3koM. ['a3 B 3TOM mporecce NOoJy4dusa IOJHOE
kosmaecTBO TemioTel Qi =400 /[x. Haiigure 00BnEM
raza V; B KOHEYHOM COCTOSIHUM 2 TMpolecca, €cliu
pP1= 3-10° Ha, P2 = 10° Ha, Vi=1mn

Ha pucynke wuzoOpakeHa cxema SJIEKTPUYECKOM LemnH,
B COCTaB KOTOPOU BXOZAT IOCIJIEAOBATEIIEHO COCAUHEHHBIE
pE3UCTOp,  HE3APSUKEHHBIM  IUIOCKMM  KOHAEHCATOP,
BBICOKOBOJIbTHBI MCTOYHUK IIOCTOSIHHOIO HaIIPSLKCHHUS

p
P

P2

100ballnik.com
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U

C IPEHEOPEIKUMO MATBIM BHYTPEHHHM COMNPOTHBICHUEM M PAa3OMKHYTBHIA KITIOY.
Hanpsoxenwe ucrounnka U =1 kB, momans mwiactur kongencaropa S =100 cm?,
paccrosiaue Mexay rmiactuHamMu 0 = 8,85 mm. Kirrou 3aMBbIKarOT W JTOYKUIAIOTCS
3apsAAKH KOHJEHcaTopa. 3areM, He pa3MblKas KIoua, BCE MPOCTPAHCTBO MEXKIY
00KJIaIKaMH KOH/IEHCAaTOpa OYeHb MEJICHHO 3aIlOHSIOT TUCTUILIMPOBAHHON BOJIOH,
KOTOpas HE TMPOBOAUT ODJICKTPUYECKUII TOK U 00NamgaeT AWdIEKTPUYECKON
npoHuraeMocTeio € = 81. Kakyro paboTy coBeplaroT BHEUIHHE CHJIbI B IPOLIECCE
3aMONIHEHHsT KOHjeHcartopa Bojoi? Cuwuraiite, uto &g =1/(47K) ~ 8,85-10712 @/m,
rae k= 9-10° H-M%/Kii? — ko3(pUIMenT MpomnopuuMoHanbHOCTY B 3akoHe KyioHa.

OtBeT naiite ¢ y4€TOM 3HaKa.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha ropuzoHTaqbHOM CTOJIE HAXOIOUTCSA m
HE3aKpEeIUIEHHAS ropka BBICOTOM

H=54cm u wmaccot M=1xr, Ha M |H
BEpILUUHE KOTOPOU YAEPKUBAIOT
MaJeHbKUl Opycok maccoit m = M/2.
Tpenue orcyTcTBYET. BpycOK pu cocKaib3bIBAHUU C TOPKHU 0€3 yJapa nepexoiuT
Ha TIOBEPXHOCTh CTOJNA. B HMCXOMHOM COCTOSIHUM TOpKa U OPYCOK MOKOSATCA
OTHOCHTEJBHO cToJa. '0pKy 1 OpyCOK OHOBPEMEHHO OTITYCKalOT, HE COO0Iast UM
HavyaJibHOM cKkopocTu. [locie cockanb3biBaHUs C TOPKU OPYCOK aOCOJIOTHO YyIPYTO
yAApsIETCAd O 3aKpEIUIEHHYIO BEPTUKAIbHYK) CTEHY, IIOCIE YEro HaIlpaBJICHHUE
JBUKEHUSI OpycKa M3MEHSETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAYMHAET JTOTOHATH
ropky. Uemy OyzaeT paBHa MOTEHIMAIbHAS SHEPTUsi OpyCKa OTHOCHTEIHHO CTOJA
B MOMEHT, KOrja OpyCOK MOAHHMETCS MO CKJIOHY TOpPKM Ha MaKCUMAaJbHYIO
BBICOTY HaJ cToJIoM? CUUTaiiTe, YTO rOpKa BCE BPEMS ABUKETCS NOCTYATEIBHO.

gl

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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TpenupoBounas padora Ne2 no ®U3UKE
11 kaacc
7 nexabps 2023 roga
Bapuant ®12310204

Bremmoauena: 1O KJ1acc

HNHCcTpyKIUS M0 BBINOJHEHUIO Pad0ThI

JIiss BBIIOJTHEHUS] TPEHUPOBOYHOM pPabOTHI MO (pu3MKe OTBOAUTCS 3 wyaca
55 MunyT (235 MuHYT). PaboTa COCTOMT M3 NBYX 4YacTei, BKIIOYAIOIMIUX B CeOs
26 3a1aHui.

B zamanmax 1-4, 7, 8, 11-13 u 16 oTBeTOM SABIAETCI IIEJI0E€ YHCIIO
WJIM KOHCYHAs JecATHYHas JapoOb. OTBET 3alMIIMTEe B TIOJE OTBETa B TEKCTE
paboThl. EnuHuiibl uamMepenus GU3NYeCKUX BEIMYHH MTUCATh HE HY)KHO.

OtBetroM Kk 3agaHusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sgBnsgercs
nocieaoBaTeabHOCTh UGp. OTBET 3amMIIMTE B IMOJIe OTBETA B TEKCTE PadOThI
0e3 Tpo0esIoB, 3aMAThIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

OtBeToMm K 3aganuio 19 gaBiagrorcsa asa unciaa. OTBET 3aMUILNTE B I10JIE OTBETA
B TEKCTE pabOTHI.

OtBer k 3amanusim 21-26 BKiITtoYaeT B cedst moapoOHOE OMUCAaHNEe BCETO X0/1a
BBITIOJTHEHMS 3aaHus. Ha 9ucToM JIHCTe yKaXUTe HOMEp 3aJaHus W 3aIlUIINTe
€ro MOJIHOE PEICHHE.

[Ipu BBIUKCIEHUSX pa3peliaeTcss MCIOJIb30BaTh HEMPOrPAMMUPYEMBIi
KQJIbKYJISTOP.

Bce 3ammcu BBINOJTHAIOTCA SPKUMHU YEPHBIMUA 4YepHWIaMu. Jlomyckaercs
HCIIOJIb30BAHUE TEJIEBOU UJIN KATWJUIAPHON PYUKH.

[Ipy  BbIOJIHEHMM  33JaHUHM  MOXHO  TOJB30BAThCSI  YEPHOBUKOM.
3anucu B YepPHOBUKE He YYUTHIBAIOTCS NPH OLlEHUBAHUHU PadOTHI.

bannel, momydenHsle Bamu 3a BBINOJHEHHBIE 3aJaHUs, CYMMHPYIOTCHL.
[ToctapaiiTech BBIMOIHUTH KaK MOXKHO OOJjblle 33aHUi U HaOpaTh HaMOOJbIIEE
KOJINYECTBO OAJIJIOB.

Kenaem ycnexa!

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Huxe mnpuBeneHsl cnpaBOYHBIE JAaHHBIE, KOTOPbIE MOTYT TNOHanoOuThcs Bam

IIPU BBITIOJIHEHUH PaOOTHI.

JdecsiTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxwutens | Haumeno- | O6o3naue- | MHOXuUTEND
BaHUE HUE BaHUE HUE
rura r 10° CaHTH C 102
Mera M 106 MUILTH M 103
KHJIO K 103 MUKPO MK 10°°
reKTO r 10? HAHO H 10-°
B 11% hi} 107 TUKO Wl 10712

Koncmanmot

YHCIIO TC =314

YCKOpEHHE CBOOOIHOTO NajieHus Ha 3emMie g =10 m/c?

G =6,7-10" H-m?%/xr?
R = 8,31 Ix/(monb-K)
k= 1,38-10°2 Ji/K
NA = 6-10% monp™

IpaBUTAIIMOHHAS TOCTOSTHHAS
YHUBEpCaJbHas ra30Basi IOCTOSTHHAS
noctosiHHast bonpiMana
MOCTOsIHHAsT ABOTaipo

CKOPOCTh CBETa B BAaKyyMe c=3-10%m/c

K03 HIIEHT NponopLuoHansHocTH B 3akone Kymona | = _ 1 — 9.10° g-mYK
4meg

MOJyJIb 3apsia DIEKTPOHA e=16-10" Kn

(3JIeMEHTapHBIN JIEKTPUIECKUM 3apsi)

nocrosuuas [inanka h=6,6-10"3 Ixk-c

Coomuowienus medxcoy pa3iudHoIMu eOUHUUAMU

TeMneparypa 0K=-273°C
aTOMHas eJMHUIA MAcChI 1a.em =1,66-107%" kxr
1 aromMHas equMHUIIA MacChl DKBUBAJICHTHA 931,5 M»>B

1 >IEKTPOHBOIBT 15B=1,610" JIx

Macca yvacmuuy

5JIEKTPOHA 9,1-103%r ~ 5,510 a.e.m.

IPOTOHA 1,673-107%" xr ~ 1,007 a.e.m.

HEHUTpoHa 1,675-107%" kr ~ 1,008 a.e.m.

Ilnomnocma MOJCOJIHEYHOI'0 Macia 900 xr/m
BOJIBI 1000 xr/m3 AJTIOMUHUS 2700 kr/m®
JIPEBECHHEI 400 kr/m® Kenesa 7800 xr/m®
(cocHa)

KEpPOCUHA 800 xr/m° pTyTH 13 600 kr/m>

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yoenvnaa mennoémrkocme

BOJIBI 4,2.10° JIx/(xr-K) AJTFOMUHUSA 900 Ix/(xr-K)
AbJa 2,1-10% JIx/(xr-K) MeIu 380 JIx/(xr-K)
Kesesa 460 JTx/(xr-K) 4yryHa 500 [/ (xr-K)
CBUHIIA 130 JIx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus Boasl  2,3-10° JIsk/kr
IUIABJIEHHS CBUHIA 2,5-10% JIk/kr
IIJIaBJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmansnwie ycnosun:  nasnenme — 10° Ia, temneparypa —0 °C

Monapnaa macca

azoTa 28:10~% Kr/MoIIb reJInst 4.10° xr/momb
aprosa 40-10° xr/mMomb KHCJI0pOa 32:107% xr/momb
BOJIOpOa 2102 xr/monb JIATUS 6-102 xr/monb
BO3/yXa 29-10~% xr/mMoJb HEOHa 20-10~% xr/mMomb
BO/IbI 18-10°% xr/monb YTJIEKUCIIOTO Ta3a 44-10°3 Kr/MoIb

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacre 1

Omeemamu K 3aoanuam 1-20 saenawmca uucio uau nNOC1€006ameIbHOCHLb
yugp. 3anuwmume omeem 6 noje omeema 6 mekcme pavomsl. Eounuuywi
u3MepeHus hu3uuecKux eUUUH NUCAMb He HYHCHO.

Ha pucynke mnpuBenéH rpaduk 3aBHCUMOCTH TPOCKIIMU Vy CKOPOCTH
NPSMOJIMHEMHO JBIKYyHIerocs BAojib ocu OX Tena oT BpeMenu t. Ompepenure
MyTh, IPONACHHBINA TEJIOM 3a IPOMEKYTOK BpemeHu ot 0 ¢ 10 5 c.

M/c
20

10 /
0 / 5 ] 15 0 f,C
-10

UX ]

OrtBer: M.

[Ipu wuccnenoBaHWM 3aBUCHMOCTH MOJIYJS CHIJIBI TPEHUS CKOJIbXeHUs Fip

JIEPEBSHHOTO OpycKa OT Macchl M Opycka ObUT MoJIydeH rpaduk, MpeCcTaBICHHBIN

Ha pHCyHKe. UeMy, COTJIaCHO pe3yibTaTaM JAaHHOTO OIBITa, paBeH KO3PPUIUCHT
TPEHMsI, €CIH OPYCOK CKOJIB3HJI TI0 TOPU30HTAILHOM MMOBEPXHOCTH CTOJIA?

FTp, H

0,8

0,6

0,4

0,2

0 0.1 02 m, K&

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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[ITapuk maccoit 0,2 Kr, MOJABEIIEHHbIM HA JIMHHOM JIETKOW HEPACTSKUMOU HUTH,
coBepIaeT kojaebanus. MakcuMaibHas CKOPOCTh IIapUKa B TMpollecce KojeOaHui
paBHa 3 M/c. UeMy paBHa MaKCHUMaJIbHAs TTOTEHITHATBHAS SHEPTHsI MIAPHUKA B TOJIE
TSXKECTH, €CJIM CUYUTaTh €€ PpaBHOM HYJIIO B TOJOKEHUM paBHOBECHUs?
ConpoTuBiIeHHEM BO3yXa IPEeHEOPEYb.

OtBer: JIx.

K mpaBoMy KOHI[y HEBECOMOTO phluara MpUKpEIuI€H Tpy3 maccoi My = 0,25 kr
Ha paccrosiaud |2 =45 cm ot Touku noaBeca. Ha xakom pacctosiuu |1 oT Toukm
MoJIBECa HY»KHO 3aKpPENuTh rpy3 Maccoid My = 0,75 Kr (CM. pUCYHOK), YTOOBI phIyar
HaXOJHJICS B paBHOBECUU?

m, n,

OtBeT: CM.

HeGonpmoit cBuHIOBBIA Opycok Mmaccor Mp; =100T mokouTcs Ha TIIAIKOU
TOPU30HTANILHOM MOBepXHOCTH. Ha Hero Hameraer mapuk maccod mp =200,
CKOJIB3SIIHIA 110 TIOBEPXHOCTH CO CKOPOCTHIO 2 M/C. B pe3ynbraTe Tena cnumnaroTcs
M JBIDKYTCA Kak enuHoe 1esoe. Brpibeputre Bce BepHbIE YTBEP)KIACHHUS
0 pe3yibTaTax 3TOrO OIBITA. 3aNUIIUTE HUPPHI, 10 KOTOPHIMU OHH YKa3aHBI.

1) CkopocTb TeJ IMocie CoOyaapeHus paBHa 2 M/C.
2) Kunernueckas sHEprus iacTUIMHOBOTO IIapuKa 10 coynapenus pasaa 0,4 [Ix.

3) CymmapHasi KHHETHYeCKasi SHEPTHs CUCTEMBI Tell «OpYyCOK + IIapHK» TOCie
COYJIapEHMs] YMEHBIINIIACH.

4) B pesynbTare cCOyapeHHs HE MPOUCXOANT BBIJIEICHUE TEIUIOTHI.
5) Hmnynabc CBUHIIOBOTO OpYyCKa B Pe3ysibTaTe COyIapeHUs HE U3MEHUIICS.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha pucynke mokazan rpaduk 3aBUCHMOCTH KOOPIWHATBHI X Teja, JBIKYIIETOCs
BIIOJIb OCH X, OT BpeMmeHHu U (kpuBas siBisiercs mapadosoit). I'paduxku A) u b)
MPENICTaBIISIIOT CO0O0M 3aBUCHUMOCTH (U3UYECKUX BEIMYUH, XapaKTEPU3YIOIINX
JIBIDKEHUE OTOTO Tena, OT BpeMeHHW (. YCTaHOBHTE COOTBETCTBHE MEXKIY
rpagukamMu U (PU3NYESCKUMH BEIMYUHAMH, 3aBUCHMOCTH KOTOPBIX OT BpPEMEHU

OTHU rpa(l)I/IKI/I MOFYT HpeI[CTaBHﬂTI).
x4

K kaxnmoil mosunmum mnepBoro croilua moalGepuTe  COOTBETCTBYIOLIYIO
MNO3UIMI0 W3 BTOPOro CTOJNOLA W 3alMIIuTe B TaOuuily BbIOpaHHBIE LUGPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

['PAOUK OU3NYECKAS BEJIMUYNHA
A) 1t 1) Momayib UMITyJIbCa TeNa
2) MPOEKIUS CKOPOCTH Tesa Ha 0ch X
3) MpoeKIMsS YCKOPESHHS Tea Ha 0Ch X
0 ; e 4) KWHETUYeCKas dHEPrus Telia
B) 1
0 e
Al b
Ortger:

Ha pucynke wu300pax€HO M3MEHEHHWE COCTOSHMS TOCTOSSHHOM  Macchl
pa3pekeHHoro aprona. Temmeparypa rasa B cocrossHun | paBHa +447 °C.
Kaxkas temriepaTypa COOTBETCTBYET COCTOSIHUIO 27

P, KI1a |
30

20

10

OrtBerT: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yemy paBHa paboTa, coBepHIEHHAs BYMs MOJIIMH HIEAIbHOrO Tra3a B Ipoliecce
1-2-3—-4, nokazaHHOM Ha PUCYHKE, eclii B cocTosiHuU 1 maBineHue paBHo 60 klla,
a 00bém — 1 1?

4

A

OtBer: JIx.

[Ipu u3yueHnuu sSBIEHUS TEIIOOOMEHA T€pPMETHYHBIN TETION30JIUPOBAHHBIN COCy T
C WACaJbHBIM OJHOATOMHBIM Ta30M pa3[e/iid Ha JBE OJMHAKOBBIE YacTU
HETIOABUKHOU MEePEropoIKOM, CIIOCOOHON TPOBOIUTH TEILIO (CM. pucyHOK). [Tocie
ATOrO ra3 B pa3HbIX YACTSIX COCYJa HArpesu 0 pa3HbIX TeMieparyp. Temmneparypa
raza B yactu A paBHa 303 K, a B wactu b paBna +20 °C. KonnuectBo rasza
OIMHAKOBO B 00ewx dacTax. Yepe3 HEKOTOpoe BpeMsl Tocie OKOHYAHUS
HarpeBaHus Ta3bl B Pa3HBIX YacTAX COCyJa MPHILIN B COCTOSIHHE TEILIOBOTO
paBHOBecusa. CyuTas, YTO TEIUIOEMKOCTh COCya MPEHEOPEKUMO Maja, BEIOEpUTE
U3 MPEUIOKEHHBIX YTBEP)KIIEHUH BCE T€, KOTOPHIE BEPHO OTPaKaIOT MU3MEHEHHUS,
INPOUCXOSAIINE C Tra3aMd I[IOCJI€ OKOHYAaHHSA HarpeBaHHs KO BPEMEHHU
YCTaHOBJICHUS TETJIOBOI'O PAaBHOBECHS.

A | b

1) Temmeparypa raza B yactu b moBsicuTcs.
2) BHyTpeHHsIst SHEpTHs ra3a B 4acTd A HE U3MEHHTCSL.

3) Ilpu TerutooOMeHe a3 U3 YacTu b 0T/IaBai KOJMYECTBO TEIIOTHI, & Ta3 B YaCTH
A ero nosyyadn.

4) Yepe3z mocTaTodyHO OOJNBIION MPOMEKYTOK BPEMEHU TEMIIEPATyphl Ta3oB
B 000X YacTAX CTaHyT OJMHAKOBBIMU U paBHbIMU 298 K.

5) B pesynbTare TemiooOMeHa ra3, HaXOIIUNACS B 4aCTH A, COBEPIINII paboTy.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B uwunuuape mnoa MOpIIHEM HAXOJIUTCS BELIECTBO B TBEPJIOM arperaTHoM
cocrosHuu. llunuHap nomecTtunau B packal€éHHylO nedb. Ha pucyHke mokazaH
rpa@uK 3aBUCUMOCTH TeMmmeparypbl I ATOr0 BEIIECTBAa OT IMOIVIONIEHHOTO UM
konuvecTBa TeroThl Q. Kakue yuacTkum rpaduka COOTBETCTBYIOT HArpeBaHUIO
BEII[ECTBA B ra3000pa3HOM COCTOSIHUH U IUIABJICHUIO BEIIECTBA?

T

0 0

Y cTaHOBUTE COOTBETCTBHUE MEX/TY TEIIOBBIMH MPOLIECCAMU M y4acTKaMu rpaduka.

K kaxnmoil mosunmum mepBoro croilua MmoaOepuTe  COOTBETCTBYIOLIYIO
MO3UIMI0 W3 BTOPOro CTOJNOLA W 3alMIIUTe B TaOuuily BbIOpaHHbIE LUGPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

TEIJIOBOM ITPOLIECC YYACTOK I'PA®UKA
A) HarpeBaHM€ BEIIECTBA B ra3000pa3HOM COCTOSIHUH 1) 1
b) nnapnenue BemecTBa 2) 2
3) 3
4) 4
A|b

OrtBeT:

Ha rpaduxe mokazaHa 3aBUCHMOCTb CHUJIbI 3JEKTPHUUECKOro Toka |, Tekyiiero
B [IPOBOJIHUKE, OT BpeMeHH t. Onpenenure 3apsijl, NPOLIECIIINI YEpe3 MONEPEYHOE
CEUeHUe IIPOBOIHUKA 3a nepBble 20 ¢ IpOTEKaHUs B HEM TOKA.

LAY
1/
2
0 20 40 60 £.c
OrtBer: K.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B HexoTopoii 005lacTW TPOCTPAaHCTBA CO3JaHO OAHOPOJHOE MArHUTHOE IOJIE.
KBagpatHas MerayuiMueckasi paMKa JIBIJKETCS 4Yepe3 TpaHully AToM 00Jsactu

N
C NOCTOSIHHOM CKOpOCThIO V, HaﬂpaBHCHHOﬁ BAOJIb IINIOCKOCTHU  pPAMKH,
N

NEPIICHINKYIAPHO CTOPOHE paMKd M BEKTOPY MArHUTHOM WHAYKIMHA B
(cm. pucynok). DJIC wuHAyKIUHM, TeHepupyeMas B paMKe B TOKa3aHHBIM Ha
pUCYHKE MOMEHT, paBHa 1o moayito E =4 MB. Yemy 6bu1 Ob1 paBeH Moayiib D/(C

-

\Y
WHIYKITAW, €CJIA OBl 3Ta paMKa JBUTATACh CO CKOPOCTHIO > ?

OO OMOMNO)
OJROMXO.

]

®
OJROMOMO,
®
®

®®§@
ONIONO

OMOJNOMO,

OrtBer: MB.

Jlyu cBera majaeT Ha IUIOCKOE 3epKasio. Yroisl majeHus paBeH 15°. Ompenenute
yroJI MEKTy OTPaXXKEHHBIM JTy4YOM U 3€PKaJIOM.

OtBeT:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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I1oHOCTBIO pa3psKEHHBIA KOHIEHCATOP NOAKIIOUEH Yepe3 pasOMKHYTHIN Kirod K
K ICTOYHMKY IIOCTOSIHHOTO HANpPSDKEHHsS IIOCIENOBATEIBbHO C  PE3UCTOPOM
conpotuBieHueM R =20 kOm (cMm. pucyHok). B MomeHT Bpemenu t=0 xitou
3aMbIKalOT. B Tabnuiie mpencraBieHbl pe3yabTaThl U3MEPEHUI CHIIbI TOKA B 3TOU
nend. ConpoTUBIEHWEM KJIOYa M OPOBOJOB, a TAaKXKE BHYTPEHHUM
COTIPOTHBIIEHUEM HUCTOYHHKA HAMIPSKEHUSI MOKHO TIPEeHEOpeyb.

t, mc 0 1 2 3 4 5 6
I, MmcA | 200 |80 |20 |10 |3 1 0

Bribepute Bce BepHbIE YTBEPXKACHHUS O TMpoIeccax, HaOMIONaeMbIX B JaHHOM
OmbITe. 3aNUIINTE HUPPBI, T0J KOTOPHIMU OHU YKA3aHBbI.

1) Cwuia TOKa, TEKYIIIETro Yepe3 Pe3nucTop, B MPoIecce HAOIIOACHUS YBETMIUBACTCS.
2) Yepes 6 Mc mociie 3aMbIKaHUS KJIF0Ya KOHICHCATOP IMOJTHOCTBIO 3apsIHIICS.

3) HanpspkeHre Ha KOHIEHCATOPE B MOMEHT BpeMeHHu 6 Mc paBHO 4 B.

4) B momeHT BpemeHH t = 4 Mc HanpspkeHHe Ha pesuctope pasHo 0,3 B.

5) HanpsbkeHue Ha KOHJCHCATOPE C TECYCHUEM BPEMEHH HE H3MCHSIETCSI.

OrtBer:

VY4acTok Henu COCTOUT U3 ABYX IOCIEI0BATEIbHO COCIMHEHHBIX LMJIUHAPUYECKUX
POBOJIHUKOB, COMPOTUBJIEHHE MEPBOr0 M3 KOTOpbIX paBHO R, a Broporo 2R. Kax
M3MEHUTCST OOIIee COMPOTUBIICHHE ATOTO YYacTKa IEMH U TEIJIOBas MOITHOCTh,
BBIJIEJSIFOIIASACA BO BCEM Y4YaCTKE LEMH, €CIM YACIbHOE COMPOTUBICHUE U JIJIMHY
MIEPBOTO TMPOBOJHHUKA YBEIUYUTH BJBOE, OCTAaBUB 0€3 W3MEHEHHs €ro IUIOoNaib
MONIEPEYHOr0 CEUEHUs W HampsbDKeHHe Ha BCcEM ywacTke nenu? ConmpoTUBICHHE
BTOPOTO MPOBOJAHUKA HE MEHSIETCH.

JIst Ka 01 BEJIMYUHBI ONIPEAETUTE COOTBETCTBYIOIINN XapaKTEp N3MEHECHHUS:

1) yBemuuurcs;
2) YMCHBIIUTCS,
3) HE U3MEHHTCHA.

3anumurte B TaOMUIy BhIOpaHHBIE LUQPHI Ul KaXAOW (PU3NYECKON BEITUUYUHBI.
Hudpe! B 0TBETE MOTYT MTOBTOPSITHCS.

OO6m1ee compoTUBIICHNE yJacTKa Ilenu | TernoBas MOIHOCT, BBIICTISIOMIASICS
B Y4acTKe 1N

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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OrnpeiesuTe KOJIMIECTBO MPOTOHOB B sipe X, KOTOPOE 00pasoBaioch B Pe3yJIbTaTe
AJIEPHOM peakimu 3 N+3He—5 X+1p .

OrtBer:

J1J1st TOCTaHOBKM OMBITOB MO HaboaeHnI0 GoTod(PPeKTa UCIOIH30BaATHU TIIIACTUHY
U3 MeTaiia ¢ pabotoi Beixoaa 3,0 3B. DTy miacTuHy OCBelaIn CBETOM YacTOTOM
9-10T'm. 3aTeM HHTEHCHMBHOCTh MNANAIONIEH HA IUIACTUHY CBETOBOM BOJIHBI
YBEJIMYMIIA B 2 pa3a, OCTAaBUB HEU3MEHHOU €€ yacToTy. Kak u3MeHsTcs npu 3ToM
sHeprust GOTOHOB MAJAIONIETO CBETa U pabOTa BBIXOA JIEKTPOHOB U3 MeTasuia?

JInst Ka) 01 BEJIMYUHBI ONIPEAETUTE COOTBETCTBYIOIINUN XapaKTep N3MEHCHUS:

1) yBeIUUnTCS;
2) YMEHBIIHUTCS,
3) HE U3MCHHTCHL.

3anuiuTe B TaOIUIly BhIOpaHHBIE HUQPHI I KaXJA0W (PU3MUYECKON BEIMYUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCHA.

DHeprus GOTOHOB PaboTa BeIx0ma 37EKTPOHOB
NaJarollero CBera 13 MeTaJja

18

BriGepute Bce BepHbIE YTBEpXKICHHS O (U3MUECKUX SBICHUSAX, BEITUYMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIIUTe UU(PBHI, O] KOTOPHIMU OHU YKa3aHBbI.

1) TloreHmnmanbHasi PHEPTUS Tela B OJHOPOIHOM T'PABUTAIIMOHHOM I10JIE MOXKET
NPUHUMATH OTPUIIATENIFHOE 3HAUCHUE.

2) Ecnu B 3akpbITOM cocyle B TEUYEHHE JIIUTEIBHOTO BPEMEHHM HAaXOJSATCS
B PaBHOBECHU JPYT C JIPYTOM KHJIKOCTb M €€ Map, TO TaKoW Map SBISIETCS
HACBILICHHBIM.

3) YactoTa cOOCTBEHHBIX IEKTPOMATHUTHBIX KOJICOAHUI B KOHTYPE YBEITHUUTCS,
€CIIU YBEJIMYUTh WHAYKTUBHOCTh KaTYIIKH.

4) Ecnu sneprus (OTOHOB MOHOXPOMATHYECKOTO CBETa, MAJAIONINX HA METalT
npu HaOmogeHun  ¢Gotordpderra, yBENUUYUTCS, TO JAJUHA  BOJIHBI,
COOTBETCTBYIOIIAs «KpACHOM rpaHuLey HoTorddexTa, TakKe YBEIUIUTCS.

5) B pesynbrare B~ pacnana MacCOBOE YUCIIO SAPA YBEIUUMBAECTCS.

OrtBer:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Jlectauna coctout u3 50 cryneHek. Beicota Kaxmoil cTyneHbku Oyn3ka K 12 cm.
OnpenenuTe BBICOTY JIGCTHHUIIBI, €CIM aOCOJIFOTHAs MOTPEUTHOCTh IPSMOTO
M3MEPEHUS BBICOTHI CTyNeHbKHU cocTaBisiet 0,1 cm.

Otser: ( + ) M.

Heo6xonumo mpoBecTu 1a00paToOpHyH0 pabOTy MO HMCCISAOBAHUIO 3aBUCUMOCTH
KECTKOCTH UIWIMHIAPUYECKOU TIPYXKHUHBI OT €€ JuuHbl. JlIsi mnpoBeneHus
AKCIIEPUMEHTA HUMEETCA TATh PA3IMYHBIX TPYKUH OJMHAKOBOIO JUAMETPA,
XapaKTepUCTUKA KOTOPHIX TMpuUBEAeHb B TaOnuie. Kakue 1Be MpyKUHBI
HEOOXOJIUMO B34Th, UTOOBI MMPOBECTH JTAHHOE HUCCIIeI0BaHuE? 3alUIIUTE B OTBETE
HOMEpPA BHIOPAHHBIX MPYKHUH.

Ne Jnamertp nonepeynoro | [{nuHa npyxuHsl, Marepnan

NPY>KUHBI |  CEYEHUS MPOBOJIOKH, cM MIPOBOJIOKH,
MM 13 KOTOPOM CcJIejIaHa
py>K1HA

1 3 5 Meb

2 2 9 Meb

3 1 5 CTaJlb

4 1 9) M€Jlb

5 1 9 CTaJlb
Otger:

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Yacrtn 2

Jna 3anucu omeemoeé na 3adanus 21-26 ucnonwv3zyiime yucmolii Jaucm.
3anuwmume cnauana nomep 3adanusn (21, 22 u m. 0.), a 3amem peuwienue
coomeemcmeywuieii 3a0auu. Omeemol 3anucvléaiime 4émKo u pazéopyueo.

21

B mwmHapuueckoM cocyne, 3aKpbITOM — MOJBHKHBIM
HOPLIHEM, HAXOJUTCS UICaIbHBIN ra3 (cM. puc.). JlaBieHue
U TeMIiepaTypa B cocyle HM3MepstoTca npu nomomm U-
00pa3HOro MaHOMETpa C BEPTUKAIBHBIMU KOJIEHAMH,
B KOTOPBIM HAJWTa XHUJIKOCTb, U CIIMPTOBOTO TEPMOMETpA.
CreHkn cocyla M NOpUIEHb TEIJIOU30JUPOBaHbl, (U ras
TEIJIOOOMEHOM ra3a ¢ MaHOMETPOM MOXKHO NpeHeOpeub,
aTepMOMETp 0O0JagaeT O4YeHb MaJod TEIIOEMKOCTBIO.
B ucxonnom COCTOSIHUH IOPILEHD HEIIOJIBU)KEH, ras HaXOAMUTCS
B TEPMOJIMHAMUYECKOM paBHOBeCUH. llOpIIeHb HAUMHAIOT MEIUIEHHO IEpeMelarh
B HalpaBJICHUH, TIOKA3aHHOM CTpeskoil. Kak mpu 3ToM OyAyT M3MEHSATHCS MOKa3aHUs
MaHoMmeTpa U Tepmomerpa? OTBET NOSCHUTE, yKa3aB, Kakue (DU3MUECKHUE SIBICHUS
Y 3aKOHOMEPHOCTH BbI ucnonb3oBam it OObSICHEHHSI.

Ilonnoe npasunvhoe peuwienue Kaxcoou u3 3aoay 22-26 00.1>cHo codepircamsp
3aKOHbL U (YOpMYIbl, NPUMEHEHUE KOMOPbLIX HEe00X00UMO U O00CHMAMOYHO O/
peuwienusa 3a0auu, a maxice MmamemamuiecKkue npeooOPaA306anus, pacyémol
C YUC/IEHHbIM OMEENOM U NPU HEODXOOUMOCHIU PUCYHOK, NOACHAIOW{UIL peuleHue.

22

Bo BpeMsi aBTOrOHOK Ha CKOPOCTHOM Tpacce OAWH TOHUIMK €Xal IIo
TOPU30HTAIILHOMY IPSIMOJMHEMHOMY Yy4acTky AB ¢ NOCTOSHHOW CKOpPOCTBIO
V1 =126 xm/4. BTopoil TOHIIMK, €XaBIIMl C TOCTOSHHOW CKOPOCTBIO Ha OoJee
MoiHOM "Oosuze", o0orHaB TEpBOro B TOUke A, cpady e Hadal TOPMO3UTh
U OCTaHOBWJICS B cepeanHe yuactka AB Ha Bpems At = 20 c. [ToroM BTOpO# TOHIITUK
YCKOpWICS U B TOouke B BHOBb OOOrHanm mepBoro roHmmuka. [lpu 3ToM B MOMEHT
Oo0roHa OH KaK pa3 JOCTUT MaKCHUMaJIbHONW CKOPOCTH, PaBHOM CBOEW HayaJlbHOM.
Cunras, 4To U MPU TOPMOKEHUH, U TPU TOCIEIYIOIIEM PAa3rOHEe BTOPOMl TOHIIUK
JIBUKETCSI C OJJMHAKOBBIM MaKCUMaJIbHO BO3MOXHBIM yckopeHueMm a = 0,39, HaiuTe
€ro CKOpocTh V, pU EPBOM U BTOPOM OOT'OHE CONIEPHUKA.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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B oanextpuueckoil 1enu, cxemMa KOTOpOW H300pakeHa
HA PUCYHKE, HCTOYHHUK  TIOCTOSIHHOTO  HaIpsSKEHUS
C MQJIbIM BHYTPEHHHM CONPOTUBIEHUEM IOJKIIOUEH
KTo4kaM | © 4 »>SJIeKTpUYECKOM LENH, COCTOSIIEH
W3 PE3UCTOPOB c COIPOTHUBJICHUSMU R1=1Owm,
R,=20Mm, R3=30OM u R;4=40m. WneanbHsblid
BOJIBTMETP, MOAKIIOYEHHBIA MEXKIy TOYKaMu 2 U 3 3TOM
1eny, TmoKaseiBaeT Hampsokenne Uy =2 B. Haiigute 3JIC  ucrounumka
HaIpsKECHHUS.

Ha pV-muarpamme nzobpaxén nporecc 1-2, KOTOpbIn p
MPOBOJIUTCA C HJCAIBHBIM OJHOATOMHBIM Ta30M.
N3obpaxaronmii 3TOT mporecc rpaduk sBIAETCS
oTpe3koM. ['a3 B 3TOM 1mpouecce NOMyYWs IOJHOE
koimaectBO  TemwioTel  Qip =150 /)xk.  Hailigure p,
JIABJICHHE Ta3a P2 B KOHEYHOM COCTOSIHUM 2 Mpolecca,
ecmm pp =2-10°Ma, Vi =11,V =2 1.

P

Ha pucynke wu3o0paxeHa cxema 3JIEKTPUUYECKOU K
IIETIH, B COCTaB  KOTOPOM  BXOMAAT  MOCIIEOBATEIHHO UJ— s
COCAUHECHHBIE  PE3UCTOD, HfBapH)KeHHHﬁ IJIOCKHAN ‘|' R TT
KOHJIEHCATOP, BBICOKOBOJIbTHBI MCTOYHHK MOCTOSIHHOIO —

HalpsDKEHUST C  TPEHEOPEKMMO  MajibiM  BHYTPEHHUM  COTPOTUBIICHHUEM
¥ pa3OMKHYTBIM Kit0o4. Hamnpsokenune wucrounmka U =2 kB, miomanp miacTuH
xoHjeHcaropa S =150 cm?, paccrosiune Mmexay miactuHamu d = 8,85 mm. Bcé
IIPOCTPAHCTBO MEXAY OOKJIaJKaMU KOHJIEHCATOpa 3al0JIHEHO JUCTUITMPOBAHHOM
BOJIOM, KOTOpasi HE MPOBOJUT DJICKTPUYECKUM TOK M 00JIalaeT AUAICKTPUUSCKOM
npoHunaemMoctelo € =81. Koy 3aMmblKaloT M JAOKUOAIOTCA  3apSOKd
KOHJICHCATOpa. 3aTeM, HE pa3MblKas KI04Ya, OYEHb MEMJICHHO YJAJsioT U3
MPOCTPAHCTBA MEXKIy IUIACTUHaMH BCIO Boay. Kakyio paboTy coBepiiaior
BHEIIHUE CHJIBI B MPOLIECCEe yAAIECHUS BOAbI M3 KoHJeHcaTtopa? Cuuraiite, 4TO
go =1/(4nk) ~ 8,85:102 ®/™m, rae k=9-10°H-M?*/Kn? -  koddpuimeHt
IPONOPIMOHAIBHOCTH B 3akoHEe Kynona. OTBeT gaite ¢ yuéToM 3HaKa.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.
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Ha ropu3oHTaJIBHOM CTOJIE HaXOIUTCS
HE3aKpEIUIEHHAS ropka BBICOTOM
H=45cm u maccoii M, Ha BepuimHe
KOTOPOW  YIEpPKHUBAIOT  MAaJCHbKUI
Opycok Maccoit m=M/2. Tpenue

m

2l

100ballnik.com
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OTCYTCTBYeT. Bpycok mpu cocKkalb3blBAHMM C TOpPKM O€3 yJapa MepexoauT
Ha MIOBEPXHOCTh CTOJIAa. B HMCXOIHOM COCTOSHMM Topka W OpyCOK MOKOATCA
OTHOCHUTEJNBHO cToJa. ['OpKy 1 OpyCOK OJJHOBPEMEHHO OTIYCKAIOT, HE COO0IIast UM
HavaJbHOM ckopocTu. Ilocne cockalib3bIBaHus ¢ TOPKU OPYCOK a0COJIFOTHO YIIPYIO
yaapseTcs O 3aKPEIUIEHHYI0 BEPTUKAIBHYIO CTEHY, IIOCJIE YE€ro HaIpaBJICHUE
JBUKEHUsI OpycKa M3MEHSAETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAYMHAET JOTOHATH
ropky. Ha kaky0 MakcHUMallbHyI0 BBICOTY HaJ CTOJIOM THOJHUMETCS OpYyCOK
10 CKJIOHY TOpKH? CUuTanTe, 4TO TOpKa BCE BPEMsI IBUIKETCS MOCTYIIATEIBHO.

Caiit 100ballnik.com. BapuaHThl 11l NOATOTOBKH.



