Tpenuporounas padora Ne2 no ®PUIUKE
11 kaace
14 nexabpsa 2020 rona
Bapuaut ®M12010201

Bemmonuena: MO KJacc

HUHCTPYKIHSA 10 BLINOJHEHHIO PAad0ThI

Ha BeImonHeHue paGoTel 1Mo (HU3MKE OTBOAMUTCA 3 dYaca 55 MHHYT
(235 munyT). PaboTta cocTOMT M3 ABYX HacTeil, BKIIIOYAOIMX B ceOs 32 3ajaHu.

B zamanusx 1-4, 8-10, 14, 15, 20, 25 u 26 orBeTOM SABISETCA L[EJIOE UHCIIO
WM KOHEeYHas JecsaTu4yHasg Jpodsb. OTBET 3amMIINTE B [10J€ OTBETA B TEKCTE
pa6otel. EquHULEl H3MepeHus (HU3HYECKHX BEJIHYHUH ITHCATh He HYIKHO.

OrBerom Kk 3amanusam 5-7, 11, 12, 16-18, 21, 23 wu 24 sasnsgercd
IMMOCJICTOBATCIIBHOCTE U.H[bp'. OTBE:T 3aIllMIIMUTE B II0JIC OTBETA B TCKCTE pﬂ60TI:-I 66’3
HpOﬁCIIOB, 34IMATEIX U ,I[p}’THK JOIMOJTHHUTEJIBHBIX CHMBOJIOB.

OtBetoM K zamgaHuio 13 aeiasgercs uuciao. OTBET 3alMILINUTE B IOJIE OTBETA
B TEKCTE padoTHI.

OrBeroMm Kk 3aganusaM 19 u 22 gensarores aea yucia. OTBET 3alMIINTE B IOJIE
OTBeTa B TEKCTE pabOTHI.

Orert K 3aganuam 27-32 BiiIoyaeT B ceds moipodHOe onmHcaHne BCero Xoja
BBITIOJTHEHUS 3a/lanud. Ha uMcToM THCTe yKaXHTe HOMep 3aJJaHHs M 3alUIINTE €TO
MOJIHOE PEelIeHHE.

[Ilpn BeMHCIEHHUSAX pa3penlaercss MHCNOIb30BaTh HENpPOrpaMMHpPYeMbIH
KaJIbKYJISATOP.

[Ipy  BBINONHEHMHM  3aJaHUH  MOJKHO  MOJb30BaThCI  HYEPHOBHKOM.
3anucu B YePHOBHKE HE VYHTHIBAIOTCS NPH ONEHHBAHHH PAdOTHI.

Bamiel, monydenHele Bamu 3a  BBIOJHEHHBIE 3aJJaHUS, CYMMHPYIOTCH.
ITocTapaiiTech BBINOIHUTHL Kak MOXHO Oomblie 3ajaHuii U HaOpaTh HaubosbIIee
KOJIMYECTBO OasIoB.

Kenaem ycnexa!
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Huxe NpUBEOCHLI CIPABOYHLIE [JaHHBLIC, KOTOPBLIE MOIYT nmoHajoouThess Bam

MPH BHIMOTHEHUH PabOTHI.

JlecaTHHBIE NPHCTABKH

Haunmeno- Haumeno-
OQoo3nauenue | MHOKHTEID Oo0o3nauenne | MHOKHTEIb
BAHME BAHHE
rmura I 107 CAHTH C 1072
Mera M 10° MHJLTH M 1073
KHJIO K 103 MHKDO MK 10-¢
reKTo r 102 HAHO H 107
JIelH b 107! MMHKO i 10712
Koncranrsl
YHUCJIO 7T r=23,14
yckopeHHe cBoGoaHoro najaeHus Ha 3emine g = 10 m/c?

rpaBUTallHOHHAaA IMOCTOAHHAA

G=6.7- 10" H-m¥kr?

YHHBEPCAJIbHAsA ra30Bad IMOCTOAHHAA

R = 8,31 JIx/(moneK)

[MOCTOAHHAA BOJ’[]JI.[ME!H&

k=138 102 JIx/K

[MOCTOAHHAA ABOI"EI.II]JO

Na=6-10% monp™!

CKOpPOCTEL CBETA B BaAKYyME

c=3-10°m/c

KOG PHULHEHT MPONIOPLUHOHATBEHOCTH
B 3akoHe KyiioHa

47,

1
k= ——=9- 10° H-m¥K?

MOJIYJIb 3apsijia 3JIeKTPOHA (31eMeHTapHbIH
IEKTPHUECKHUI 3apsi)

e=16-10"Kn

noctosiHHas [Tnanka

h=6,6-107* Ix-c

CooTHOLIEHHS] MEXKIY PA3JIH

YHBIMH €ITHHHIIAMH

TEMMeparypa 0K=-273°C
aTOMHas eJIMHHULIA MAaCChI la.e.m =1,66-107% kr
| aToMHas eIMHULIA MAaCChl YKBHBAJIEHTHA 931,5 M»B

| 571€KTPOHBOJILT

15B=1,6-10" I

1 ACTpOHOMHYECKas ¢IHHHILIA

1 a.e. = 150 000 000 xkm

1 cBeTOBOM rOJ

1 cB. ron ~ 9.46:10"° M

| mapcek | mx =~ 3,26 ¢B. rojga
Macca yacTuig

MMEKTPOH 9.1- 10 kr=5,5-10"a. e. m.

NPOTOH 1,673 - 10 kr =~ 1,007 a. e. m.

HEITpOH 1,675 - 10?7 kr =~ 1,008 a. e. m.
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ACTPB HOMHYCCKHE BEJITHYHHbI

cpeHuii paguyc 3emim Ro = 6370 km
paguyc Conxua Ro = 6,96 - 10° M
TeMmneparypa nopepxHoctu CoaHua T=6000K
I[IaoTHOCTH
BOJIbl 1000 kr/m* |moxconHeuHOro Macia 900 kr/m?
npesecuHel (cocusl) 400 kr/m®  jamomuHMA 2700 kr/m’
KEepOCHHA 800 kr/m®  [xenesa 7800 kr/m’
PTYTH 13 600 kr/m*
YaenbHas TEMI0EMKOCTH
BO/IBI 4,2 - 10° Ox/(xr-K) ATIOMHHHS 900 x/(kr-K)
nb1a 2.1 - 10° Tx/(xkrK) MeJIH 380 JIx/(xr-K)
Kenesa 460 JTx/(xr-K) YyTyHa 500 Jx/(xr-K)
CBUHLA 130 JTx/(kr-K)

Vaeannas Temaora

napooOpaz0BaHUs BOJIbI

2,3 - 10° ik/xr

[UIaBJICHHA CEHHIIA

2.5+ 10* x/xr

[LTaBJICHHA JIBOa

3.3 - 10° Tx/xr

Hopmasibueie ycaoBus

napienue: 10° Ta, temneparypa: 0 °C

Moasipuas macca

azoTa 28 - 107 kr/mob requs 4 - 107 kr/mMonb
aprosa 40 - 107 kr/mob KHCJIOpOj1a 32 - 107" kr/monb
Bojgopoaa |2 - 107 kr/monb JIUTHSA 6 - 107 kr/Monb
BO3yXa 29 . 10~ kr/moitb HEeoHa 20 - 1073 kr/Monb
BOJIBI 18 - 10~ kr/monb YIJIEKHCIIOTO rasa 44 . 1073 kr/mMoub
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Yacre 1

Omeemamu Kk 3a0anusm 1-24 saensawmcea cnoeo, uugpa, uucio uinu
nociedoeamensHocmsy WUgp uiu yucel. 3anumiume omeem & noae omeema
6 mexcme padomuit. EOunuyol uzmepenus huzuueckux ¢eiusun nUcams He HyMcHo.

ToueuHoe TenO HayanO JABUraThCS BIOJbL NMPSIMOH C MOCTOSHHBIM YCKOPEHHEM,
paBHBIM 110 MOJY.IIO 4 M/C?, M Uepe3 6 ceKyH]I Iociie Hadasa JIBHKEHNS BEPHYIIOChH
B UCXOJHYIO TOUKY. YeMy ObLIT paBeH MOJyJIb Ha4aJlbHOI CKOpOCTH Tena?

OrTBer: Mm/c.

Toueunoe Teno maccoit 2,4 Kr JBIKETCA NPAMOJHMHEHHO BJOIb TOPHU30HTATIBLHOM
mrockoctd OXY. Ha rpadukax moka3aHo, KaKk 3aBHCAT OT BPEMEHH ! MPOEKIIHH
CKOPOCTH 3TOr0 TeJla Ha KOoOpJMHATHBIE ocH. Yemy paBHa mpoekuus Ha ock OX
CHJIBL, JIEHCTBYIOLLIEH Ha 3TO Tes10?

V., e v, e
2 2
0 CEEN e 0 7 3 4 5 fo
~

-2 -2
\- h
~

—4 —4

Orger: H.

IlogwéMHBINH KpaH paBHOMepHO moaHuMaer rpy3 Maccoit 1000 kr. B tabauue
NpUBeJIeHa 3aBHUCHMOCTH BBICOTHI /1 3TOTO Ipy3a HaJl 3eMIIEH OT BpeMEHH Mo IbEMa
t. Kakyro MOLIHOCTB pa3BUBaeT KpaH MPH IMOJHATHH rpy3a’

h,m 2 4 6 8
f,c 5 10 15 20
Orteer: kBT.

© cKauaHo ¢ myotueti.ru
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B U-obpa3znyio TpyOKy cHauala HaJIMBalOT BOJAY, a 3aTeéM B OJHO H3 KOJEH
JIONMBAIOT MOBEPX BOABI Macio. IlnotHocTh Macia 750 kr/m’. BepxHuii ypoBeHb
Macjia HaXOIUTCS Ha BbICOTE /13 =48 ¢cM OT OCHOBaHHUS TPYOKH, a TPaHHLIA MEXTY
MacJioM ¥ BOJO#l — Ha BeIcOTe /) =12 cM. Ha kakoil BeicoTe /h» HAXOIHUTCH
BEPXHUIl YPOBEHb BOJILI B APYTOM KoJIeHe TpyOKu?

hy

OTBeT: CM.

MaremaTH4eCKHUIl MasiTHUK TPeJICTaBIIsieT cOOOM TSHKENBIN apHUK, MO/BEIIEHHbIH
Ha HEpacTsHKUMON HMTH JUMHONH | M. DTOT MasATHMK COBeplIaeT Mallble
cBoOO/IHBIE KONeDaHMsA TakK, YTO HHTb BCE BpeMs HAaxXOJUTCA B OJHOI
BEPTUKAJIBHOM MIOCKOCTH M OTKJIOHSETCS OT BEPTHUKAIM Ha MaKCHUMaJbHBIH yroin
3°. W3 npuBeAEHHOTO HIDKE CIICKA BBIOSPHUTE [BA MPABWIBHBIX YTBEPIKICHMUA,
XapaKTepU3yIIUX JIBUKEHHE MasTHHKA.

1) Vckopenue mapuka Bcerjia HarpaBieHO BJOL €r0 HUTH.

2) VYckopeHue mapuka MOCTOSHHO MO MOIYJIFO.

3) Ilepuoj koiredaHMii MasgTHUKA paBeH MPUMEPHO 2 C.

4) Vron Mexay BEKTOPOM CKOPOCTH IIapUKa M TOPU3OHTOM HE MOXKeT OBITh
Soubie 3°.

5) Moaynab CKOPOCTH LIapuKa MOKeT ObITh Oobile 25 cMm/c.

OTtBerT:

© cKauaHo ¢ myotueti.ru
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ToueuHoe TesO MOKOWTCA Ha TJAKOH TOPH30HTANBHOH ToOBepXHOCTH. C 3THM
TEJIOM MPOBOJIAT 1Ba ONBITa. B 000MX ombITax B MOMEHT BpeMeHH f =0 Ha Teno
HaYHHaeT JeHCTBOBaTh ITOCTOSHHAsh TOPWU3OHTalbHAs cuia F, HampapjieHHas
BIoNE ocH OX. B mepBoM ombiTe B MOMEHT BpeMeHH [=3c 3Ta CcHIa,
HE M3MEHSACH IO MOJYJII0, MEHSEeT HampaBlieHue Ha 90° — HauMHaeT JeiicTBOBaThL
Broas ocu QY. Bo BTOpoM ombiTe B MOMEHT BpeMeHH [ =3 C Ccujla MEHSeT
HanpaBiaeHue Ha 90° (HauuHaeT AeiicTBOBATE BAOAbL ocH Q) M B 3TOT K€ MOMEHT
yYBEJHYHBAETCS 10 MOJY/IIO B 2 pa3sa (cTaHOBHUTCS paBHOM 2F)).

Onpenenure, Kak JJIi BTOPOTO ONBITA IO CPaBHEHHID ¢ TIEPBBIM OIBITOM
U3MeHATCH (pU3UYECKHe BEIMUHHBI, YKa3aHHBIE B TAOJHUIIE.

Jlns kaxm0il BeTHYUHBL ONPEJIe/INTe COOTBETCTBY IOILMH XapaKTep H3MEHEHHUS:

1) yBenmuuutcs
2) yMEHBIIHTCH
3) HE H3MEHHTCH

3anumure B TaOMULy BBIOpaHHBIE [UQPBI UIA KakI0W (PHU3NYECKOH BEINYHHBI.
Iludps! B OTBETE MOTYT MOBTOPATHCS.

[Tpoekuus ckopoctu Tena Ha ocb OX B | Moayiib nepemerieHus Teja 3a nepeble
MOMEHT BpeMeHM [ =5 ¢ YEThIPE CEKYHbI JIBHKEHHUS

Temo maccol m NOKOWTCA Ha IIEPOXOBATOM HAKJIOHHOM IUIOCKOCTH, KOTOpas
COCTABJISIET YTOJl 0L C TOPH3OHTOM.

YCTaHOBUTE COOTBETCTBHE MEKIY (PU3MUECKHMMH BeJIMYHHAMH H (hopMyJamH,
IPH NOMOILH KOTOPBIX UX MOKHO BBIYHCIIHUTh.

K kaxI0ii MO3UIHKM TMEepBOro CTOJOIA MOJ0epHTEe COOTBETCTBYHOIIYIO MO3ULIMIO
U3 BTOporo croidla W 3amumuTe B TaOmuny  BeIOpaHHBIE  LU(PEI
IO/ COOTBETCTBYIOLIMMH OyKBaMH.

OU3NYECKAS BEJIMYMHA OOPMVIJIA
A) Moaynb cUIIbl TpeHHUs, JEeHCTBYIOLLEH 1) mg
CO CTOPOHB! HAKJIOHHOI IIJIOCKOCTH Ha TEJO 2) mgcoso
b) Mozaynb nomHoM cHIIBl peaKUnH, JeHCTBYOLLIEN 3) mgsino
CO CTOPOHBI HAKJIOHHOM MJIOCKOCTH Ha TeO 4) wmgcosa
Al|b

OTtBerT:

© cKauaHo ¢ myotueti.ru
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Ha pucynke u300paxéH rpaguk 3aBHCHMMOCTH BETHUHMHBI CPEIHEro 3HAYeHHS
KBaJIpaTa CKOPOCTH MOJIEKYJ WIealbHOro raza oT Temmeparypel. Ompeenure
MOJIAPHYIO Maccy 3Toro raza. OTBET BEIpasuTe B I/MOJb U OKPYIJIMTE O LIEJIOTO
quca.

V2 wm2e2,

934875 /'

623250

3]16250/

0
77 427 177 o

Ortser: I/MOJIB.

Jlns npuBeaeHHs B JIEHCTBHE NApOBOH MAaIIMHBI B TOINKE CHKHUIAKOT KaMEHHBIH
yroib. Temmepatypa B Tomke coctaBiaseT 1200 °C. Cuuras, uTo B KayecTBe
XOJIOIM/IBHMKA MapoBasi MallliHa UCHOJIB3yeT atMocdepy, Temneparypa KOTOpoii

paBHa 20 °C, onpenenure MakCHMaJbHBIH TeopeTHuecku Bo3moxHbI KI1J] sToit
napoBoi ManIuHel. OTBET BEIpa3uTe B MPOLICHTAX H OKPYIJIMTE [0 LENIOTo YHCa.

Ortger: %.

JIga MoIsl UjlealbHOTO OJJHOATOMHOTIO ra3za HaxojsTcs B cocTossHuM | (cMm. puc.)
npu temneparype 200 K. I'a3 coBepmiaeT UUKIHYECKHil mpoluece, H300paxEHHBII
Ha JiHarpaMmMe.

pA
5 P 2 l 3
4p,
3p,
2p,

Py ] P

0 1, 2, 3V,

Kakoe konnM4ecTBO TEIJIOTHI MOMy4aeT raz Ha ydacTke |—2 3TOro LUKIMYECKOTo
npouecca? OTBeT BeIpa3uTe B K3k M OKPYTIIUTE 0 LIEJIOTO YHCIIA.

OrtBer: kJIxk.

© cKauaHo ¢ myotueti.ru
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Ha nHo cocyna, B KOTOpOM HaxoOJWJICA CYXOi BO3AyX, HaJIWJIH HEMHOTO BOJIBI,
Mocjae HYero TepMETHYHO 3aKpbUIM COCYJ KpPBIMIKOW W OCTaBMIM  €ro
Ha TIPOJIOJUKUTENIbHOe Bpems. HauanbHble TemmnepaTypbl BO3JQyXa M BOJBI OBLIH
onuHakoBBIMH. Cocy/1 MOKET 0OMEHMBATLCS TEIUIOTOH ¢ OKpy:KarolleH cpesoii.
W3 npuBeIEHHOrO HUKE CIHUCKA BEIOEpUTE JIBA NMPABHIIBHBIX YTBEPIK/ICHHUS.

)
2)

3)

4)

)

OTtBerT:

Econ TEMIIEpaTypa CONCpKHUMOTO CoCcyaa ocTaércs HEHBMEHHO[‘:L TO BCA BOJla
HCTTapHUTCA.

Eciu TeMniepaTypa coIepKUMOro cocy/1a ocTaércsi HeM3MEHHO#, TO UcIapuTCs
TOJILKO YaCTh BOJIBI.

Ecmu  Temmepatypa cojepkMMOro cocylJa OCTaéTcd HEW3MEHHOM, TO
MPH HEKOTOPOM CTPOro OMpe/IeIiEeHHOM 00BEME cocyla B HEM YCTaHOBHUTCS
OTHOCHTEJIbHASA BJIAXKHOCTD BO3/1yxa, paBHas 100 %.

B ycTraHoBHBHIEMCSI COCTOAHHN CPeIHAS KUHETHUECKAsA YHEPTHUA XaOTHUECKOTO
TEILUIOBOTO  JIBWKCHHMS  MOJIEKYJ BOAAHOro Tmapa Oojblle  cpeaHei
KMHETUYECKOH SHEPIrUH XaOTHYECKOrO TEIJIOBOIO JBHIKEHHSA MOJEKYJ a30Ta,
BXOJIAIIETO B COCTaB BO3IyXa.

B ycTaHOBHUBIIEMCS COCTOSHMM MOJIEKYJIBI BOJISHOIO Iapa M MOJIEKYJIbI
KHCIIOpO/1a, BXOJAIIEro B COCTaB BO3/1yXa, 00J1a/1at0T OJIMHAKOBBIMU CPEHUMH
KMHETHUUYECKMMH HEPTrUAMH Xa0THUECKOr0 TEIJIOBOTO ABIKEHHUA.

© cKauaHo ¢ myotueti.ru
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B Ttabnuue wu3obpaikeHsl rpadMKH 3aBUCMMOCTeH BHYTpeHHeH sHeprun U
HJeaqbHOro ra3a oT ero obséma V, a Takke cCpeJHEero 3HaUYe€HHs KBajpaTa
CKOPOCTH XaOTHYECKOT0 JIBIXKEHHS MOJIEKYJI HJIaIbHOTO ra3a OT ero JIaBlIeHHs p.
B oboux ciyuasx KoJIMUEeCTBO Ta3za SBIAETCSH TOCTOSHHBIM. Y CTaHOBHTE
COOTBETCTBHE MEKIY rpapKaMH U HA3BAHHAMH TEPMOJIMHAMUYECKUX MPOLIECCOB,
B KOTOpBIX ywacTByeT ra3. K kaxoi mo3uuuu nepBoro croidia nojadepure
COOTBETCTBYIOILIYIO [MO3MLHUI0 W3 BTOPOro cToidma M 3anmumuTe B TaOmUIly
BEIOpaHHBIE LUQPHI TOJT COOTBETCTBY FOIIUMH OYKBaMH.

TPADUK TEPMOIMHAMWYECK U1
TIPOTIECC

A) U ) u3oTepMuUveCKHii
2) H30XOPHBIN
3) wu3zobapHbIit
4) aamuabGaTHBIH

0 J
B) v
0 p
Al|DB
OtBer:

© cKauaHo ¢ myotueti.ru



13

14

15

®dusnka. 11 krace. Bappant ®H2010201 10

[TooxkuTENBHBIH DIEKTPUYECKHUN 3apsili paBHOMEPHO paclpe/iejieH 0 O4YeHb
iuHHOI HempoBoasAmeid HUTH BC. Touka A HaxoAUTCA HANPOTHB OJIHOTO
U3 KOHIIOB JTOH HWUTH, Tak, 4YTo oTpe3ku AB u BC nepneHIUKYJISPHEI.
Kyna HampaBieH BeKTOp  HampsKEHHOCTH — 3IEKTPOCTATHYECKOTO  MOJIA,
co3jlaBaeMoro B Todke A 3apskeHHOM HUTBIO! B KkadecTBe oTBeTa 3amuiIMTE
HOMEp CcTpeskH (Lenoe yucso ot 1 g0 6).

+ 4+ + + o+

(-\.

OtBerT:

Ckonbko 31ekTpoHOB npoxoguT 3a 10 MHUHYT depe3 nonepedyHoe cedeHue
LHJIMHIPHYECKOTO MPOBOIHHKA, IO KOTOPOMY TEYET MOCTOSHHBIH AIeKTPHUECKHIl
Tok cunoii 2 A? Oteet nogenute Ha 10 u okpyrimTe 70 LEmOro YKca.

OTtBeT:

Karymika conpotusienueM 5 OM noakiaroueHa K uaeaibHol 6atapee ¢ DJ1C 10 B.
IIpu 3TOM Hepe3 KaTyUIKy NMPOTEeKaeT MOCTOSHHBINA TOK, H B HEH 3amaceHa YHeprus
10 m/x. YeMy paBHa HHIYKTHBHOCTE KaTyIIKH ]

OrtBer: mIH.

© cKauaHo ¢ myotueti.ru
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Ha pucynke u3o0pakeHsl raapHas onTudeckas ock OO' TOHKOM ITHH3BI, MPEIMET
AB u ero uzobpaxenue A'B', moayueHHOE C MOMOILBIO ATOH JIMH3HI.

I

0 I 1] [0

BreiOepuTe ABa BepHBIX YTBEPKIEHHS HA OCHOBAHWH aHaJM3a Mpe/ICTaBIIEHHOTO
pUCYHKA.

1) H3obpaxenue A'B' npeamera AB MOIy4YeHO ¢ MOMOIIBIO cCOOUparoneid THH3EL.
2) IlenTp nuH3BI HAXOAUTCS NpaBee npeamera AB.

3) H3obpaxenue A'B' qeiicTBUTENBHOE.

4) dokycHOe pacCTOSHHE JIMH3LI MEHbIIIe pacCTOSHUS B'B.

5) Onun u3 GoKyCOB JIMH3BI HAXOJIUTCS MEKIY IPEIMETOM U ero M300pakeHueM.

OTtBerT:

Ilnockuit KoHAEHcAaTOp M KaTyllka HWHAYKTHBHOCTH 00pa3yloT HcalbHBIH
KonedaTenbHBll  KOHTYp. B sTomM  KoHType BO30ykmaloT  cBOOOAHBIE
IMEKTPOMarHUTHEIE KolebaHus, a 3aTeM HaYHHAIOT OUeHb MEJJIEHHO YBEIHYHBaTh
paccTosiHHE MKy IUIacTUHAMHM KoHJeHcaTopa. Kak B TedeHHe 3TOoro mpouecca
U3MEHAIOTCA  3IeKTPOEMKOCTh  KOHJEHcaTopa M 4acTora  CBODOJHBIX
NIEKTPOMATHUTHBIX KOJIeOaHHl B KOHTYpe”

Jlnst kaxnoil BeTHYNHBL ONpeJIe/INTe COOTBETCTBYIOLLMIM XapakTep e€ H3MEHEHHUS:

1) yBennuuBaercs
2) yMeHbIlIaeTcH
3) He uzMeHseTcH

3anumure B Tabmuuy BuIOpaHHBIE LUGPH 18 Kaxa0H (QU3HIECKOI BEJINYHHEL.
Iludpsl B OTBETE MOTYT ITOBTOPATHCA.

DNEKTPOEMKOCTH YacroTa cBOOOIHBIX IEKTPOMATHHTHBIX
KOHJIeHcaTopa KosiebaHHH B KOHTYpe

© cKauaHo ¢ myotueti.ru
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OnTHueckasi cUcTeMa COCTOMT M3 TOHKOI coOuparomieit JUH3BI M npeamera S.
YcTaHOBHUTE COOTBETCTBHE MEKIY CXeMaMH ONTHYECKHX CHCTEM M YBEIUUESHUAMH
onTHUecKMX cucreM. K KakJ0oil TMO3MIMKH T[EepBOro CTOJONA mMo0epuTe
COOTBETCTBYIOIIYIO TMO3HMIMIO M3 BTOPOro CTOJOIA W 3alUIINTe B TaOIUIY
BeIOpaHHEIE UG PEI TO]] COOTBETCTBY FOILIUMH OYKBaMH.

CXE_JMA YBEHH@EHHE
OIITUYECKOW CUCTEMBI OINTUYECKOU CUCTEMH1
A) S* ‘ 1) 0,25
2) 0,5
3) 2
i 4) 4
B) sg
I
Al|lb
Ortser:

w . e 8 s
W3 M3BECTHBIX M30TONOB CBUHIA caMblif nérkuii oboznauaercs ';sPb, a cambiii

. . 7
TaKEnbIil — ‘5 Pb. CKoNBKO NMPOTOHOB Z CONEPKHUT SAPO CBHHIA M HA KaKyHO

BeM4HHY AN 4HCIIO HEHTPOHOB B SApe CaMOro TMKEIOrO H3BECTHOIO HM30TONA
CBHHIA IMPEBBIIAET YHCIO HEHTPOHOB B SAPE €ro CaMoro JIETKOro HM3BECTHOIO
uszoromna?

3apsn snpa Z ITpesbienne AN

20

Onpenennte nepuo i nojypacnaja M30ToNa HEKOTOPOTO AIEMEHTA, €CJIM U3BECTHO,
4yTO B cpejHeM 3a cyTKHM pacrmamaetcss 11625 amep uz 12000. OtBer BBIpas’uTe
B CYTKaX M OKPYTIIHTE J0 JEeCATHIX JOJeH.

Otgert: CYTOK.

© cKauaHo ¢ myotueti.ru
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ATOM BOJIOpO/Ia NMEPEXOAUT U3 BO3DYKIEHHOTO COCTOSIHUA B OCHOBHOE. [Ipu sTOM
ucrnyckaercs (OTOH, KOTOpPBIH YHOCHT 9HEPrui0. YCTaHOBHTE COOTBETCTBHE
MeXKJIy YHOCHUMOH (POTOHOM 3Heprueil U HOMEPOM 3SHEPreTHYecKOro YpPOBHSA,
C KOTOPOTO OCYIIECTBIISIETCS TIEPEXO0]T MEeKTPOHa.

K kaxnoif mo3ulMu mepBoro crojidua moadepure COOTBETCTBYIOMIYIO MO3HIHIO
M3 BTOpOro croabua W 3anumure B TabmuuUy BeIOpaHHble LHQPBI
MOJ1 COOTBETCTBYOLIMMH OYKBAMMU.

OHEPT' M, HOMEP N YPOBHA, C KOTOPOI'O
YHOCHUMAS ®OTOHOM  OCYHIECTBJIAETCA ITEPEXO/] SJIEKTPOHA
A) 13,06 5B 1) n=2

B) 12,09 5B 2) n=3
3) n=4
4) n=5
A|b
Ortgert:
MynasTHMETp — 93TO0 KOMOMHHUPOBAHHBIH  3MEKTPOM3IMEPHUTENBHBINH  MpUdOp,

O0BEIMHAOINI B cebe HecKoJabKo (yHKUME. OH MOKET BBIMOIHATH (PYHKIUHH
BOJIETMETpA, aMIIEPMETPa U OMMETPA.

Onpenenure no ororpadun HaNpsHKEHUE, U3MEPSEMOE C MOMOIBIO MYJILTHMETPA,
€CJTH TOTPEITHOCTE MPSMOTO H3MEPEHUS paBHa IICHE JIeJICHHS IITKaJIbl BOJIETMETpA.

6

¥ %504
15

. &
12 16 18f 59

®
0®  odB:1n WepoQ

i ¢

-
-

I+

Otger: ( ) B.
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HeobxoauMo 3KcnepuMEHTANBHO MPOBEPHUTH, 3aBUCUT JTH KOP(HUIMEHT TpeHUs
CKONBKEHHA OT IUIOMIaJAH COMPHUKACAIOIINXCS MpPH TPEHUH [OBEPXHOCTEN.
JUTss 3TOTO MOMHO HCIIOJB30BaTh HAKIOHHBIM TPHOOMETP — 3TO HAKJIOHHAS
IUIOCKOCTh, YTOJI HAKIIOHA KOTOPOM K TOPU3OHTY MOMKHO HM3MEHSTh.
Ha 51y niockocTh KiaaayT OpycoK M MeIJIEHHO YBEJIMYHBAOT Yroj €€ HakJIOHa
JI0 TeX Mop, Moka OpyCcok HE HAaUMHAeT CKONb3uTh. Kakue JBe yCTaHOBKH HYIKHO
HCTIONB30BAThH /IS MPOBEACHH A TAKOTO UCCIeIOBaHM A, €ClIM Bce OpycKH 0 Hayala
CKOITBKEHHS He IepeBopaunBatoTcsa’

@ MG b @ cTATb

ACPEBO MIACTHK

@ cTanb @ ‘:jgab

JepeBo JEpeBo

@ MEab

MIACTHK

OTtgerT:

© cKauaHo ¢ myotueti.ru
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Bawm npenocTtaBiena nHdopmanmsa o HeKOTOphIX cnyTHUKax FOnurepa.

Nms | JuameTtp, kM * | Macca, kr Panuyc | OpOuTansHeI
opOUTEL, KM ** | mepuosn, cyT
Mera 60x40x34 | 36-10° | 127700 0,295
Ampactes  20x16x14 | 20.10 | 128700 0298
Awmamstes  250x146x128 | 2,110 | 181400 | 0498
‘dusa 116x98x84 | 43-107 | 221900 | 0,674
Mo 3643 89.102 | 421700 1,77
Empona 3122 48102 | 671000 | 355
TeHEMER 5262 15102 1070400 | 7,15
Kaumero 4821 COLI10% 1882700 | 16,69

* JInsl CIyTHUKOB HENpaBUIILHOM ()OPMBEI IaHBI pa3Mepsl 110 TPEM OCSM.

** OpOUTHI ATUX CITYTHUKOB KPYTOBbIE M JIEKAT B OJIHOH TJIOCKOCTH.

Beibepute BCe BepHbIE YTBEPKIEHHA, KOTOPHIE COOTBETCTBYIOT JaHHBIM
B TaOJIHLIE XapaKTePUCTHKAM.

1) OpOuranbHas cKOpocTh AJpacTen BhILIE, YeM AMaJILTEH.

2) VYckopenue cBoOoHOro najaenns Ha Kamtucro Oonblie, uem 3eMHOE.
3) O0BEéMm MeTuapl 0oJbIe, yeM 00BEM DUBHI.

4) Cpennss miuotHocTh Mo Beiie, uem Manumea.

5) Paccrosume wmexay [amumenom wu EBporoit B mpolecce MX JIBHKEHHS
MeHsieTcs Ooubie, ueM B 4 pa3sa.

OTtBert:

© cKauaHo ¢ myotueti.ru
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Yacrs 2

Omeemom k 3aoanuam 25-26 aeasemca yucio. Januwiume mo Yucio 6 noje
omeema 6 mexcme padomsi. Edunuuvt usmepenus uzuveckux eeaudun
nUCamb He HYMNCHO.

25

26

C ujeanbHBIM OJIHOATOMHBEIM razom B konuuectBe 0,1 mMois npoBojasT npouecc
1-2-3-4, m3obpaxénnslit Ha pV-auarpamme. M3BectHo, yTo paboTa, coBepliacMas
razoM B mpouecce 1-2, B Tpu pasa Oombiie padoThl, KOTOPYIO COBEpIIAOT
BHEIIIHWE CHJIBI HaJl razoM B mpoiecce 3—4. Kakoe KOIMYECTBO TEIUIOTHI OT/1aeT
ra3 B mpolecce 2-3, eciau TeMmIeparypa rasa B cocTosHuu 3 paBHa 300 K?
B kauyecTBe OTBeTa 3aMHUIIATE MOJYJ/b KOJIHYECTBA TEIJIOTHI, OKPYIJIMB Pe3yabTaT

J0 LeJ10ro ynucia.
P

OrtBer: JIk.

Ha pucyHke u3o0pajkeHa cxeMa 3JIeKTPHYECKON LIeNH, COCTOAIMIEH U3 UCTOYHHKA
Hanpsikenus ¢ J1C 7 B u BHyTpeHHUM conpoTtuBieHueM 1 Om, TpéX pe3ucTopos,
ujeajgbHOro BoOJBTMETpa M 3amkHyroro mwoda K. HM3sectHo, uto R; =1 0Om
HR>=30m.

U,

Ry R
— —
L7

R, K

=:
& r

Ol’[pBI[EJTHTe, Ha KakKyrHy BCIHYHHY  HW3MCHHUTCA IIOKazaHUE  BOJIBTMETPA,
CCIIH pa30MKHYTE KIIHOY.

Ortser: B.

© cKauaHo ¢ myotueti.ru
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Jna 3anucu omeemoe Ha 3adanus 27-32 ucnoawb3yiime uYUCMbIH JUCH.
Januwume cuauana nomep 3adanun (27, 28 u m. 0.), a 3amem — pewenue
coomeemcmeytoweir 3aoauu. Omeemeol 3anucsiéaiime Yémko u pazdopuueo.

27

CornmacHo  mpeanoaoKeHHIO . HproToHa, KOTOpoe OH NpOBEPHUII
IKCTIEPUMEHTAIBHO, TEMIOBAsl MOIIHOCTh, OTJaBaeMas HarPETBIM JI0 TEMIEPATYPEI
T Ttemom B OKpykawllyw cpeay ¢ Oosee Hu3koit Temneparypoit Ty,
NpOMOPIIMOHANIEHA Pa3HOCTH TemmepaTtyp Tena W cpenasl. Otcioma cienyer,
4TO0 cKopocTh oxnawaenus tena dl/dt=—k(T—-Ty). DTo ypaBHEeHHE MOKHO
pelaTs YUCIACHHO, JeHCcTBY S cieayomuM odpaszoM. Pa3zoObeM Bpems oX1axIeHHs
Teja Ha OJIMHAKOBBIE MHTEpBajbl Af, B TeueHHEe KaKJIOro M3 KOTOpBIX Oyaem
CUMTaTh pa3HocTh Temmnepatyp T; — 7T, moctosHHON. 3aTeM HaMIéM BeIUUMHY
AT; = —k(T; — To)At — 3T0 U3MEHEHHE TEMIIEpaTyphl TEIa 3a UHTEPBaJ BpeMeHH Af.
[Tpopomkas Takyro NpoLeaypy, MOKHO ONIPEJEIHTE X0/] 3aBUCUMOCTH 1(1).

[TycTh crapuHHBII 4yryHHBIH yTior Maccoil m = 1,8 kr octeiBaetr ot 200 °C no
100 °C B Bozayxe ¢ temmeparypoii Ty =20 °C. Bribepem Ar = 3 mun. VensHas
TemoéMkocTs uyryHa ¢ = 500 Jix/kr, koadpdurment k = 0,05 mun~'. Paccuuraiite,
yemy Oyjer paBHa Temnepatypa yTiora 4epe3 3 MuH, 6 MuH, 9 MHH U T. 1.
C MOMEHTA HauaJjla OCTLIBaHMSA 10 MOMEHTA JIOCTHKEHHS KOHEUHOH TeMIepaTyphI.
1) TTocTpoiire mo HaileHHBIM TouKaM TrpadHuK 3aBHCHMOCTH TemnepaTypsl 1
yTIOra OT BpeMeHH f. 2) 3a kakoe BpeMms f( yTior octeiHeT oT 200 °C mo 100 °C?
3) Uemy paBHa cpe/HSS MOLIHOCTH TEIUIOOTJA4H YTIOra BO BHENIHIOK Cpeay 3a
BpeMsi ocTeiBaHHus f)?7 [losicHuTe OTBeTBl Ha 93TH BONPOCHI, YKa3aB, KaKue
duzHUecKue IBJIEHUS U 3aKOHOMEPHOCTH BBI HCIIOIB30BaH NIPH PEIIEHUH 3a]auH.

ITonnoe npasunvnoe pewenue Kaxcoou usz saoau 28-32 0oaxcHo cooepyicams
3AKOHBL U POpMYIbl, NPUMEHEHUE KOMOPLIX He0OXO00UMO U O0CMAMOYHO O01A
peuieHun 3adauu, a makxice mamemamuyecKue npeodpa30eanusn, pacuémol
€ YUCTICHHBIM OMEEMOM U NPU HEEDOXOOUMOCMU PUCYHOK, HOACHAIOW UL pelleHue.

28

OnuuM ¥W3 BapHaHTOB CHaOKeHHWS THTBEBOI BoJoOil HacelneHus KpeiMma,
MOCTPAJIABIIEr0 OT CHIIBHOM 3aCyXH, MOKET CTaTh «IMOJTYYEHHUE BOJIBI U3 BO3TyXa»!
Ha camowm jiene, Biara Bcerjia COJIEPKHUTCS B BO3JlyXe, M IIPU INOHUKEHUH €ro
TEMITEPATYPhI HHKE «TOYKH POCED» H30BITOK BOJIBI KOHJIEHCHPYETCS B BUJE Kallelb
Ha XOJIOJHOH TOBEPXHOCTH, M CTEKaWIIyld ¢ Heé BOIY MOKHO CcoOHpaTh.
IIpeamonoxum, uto B KpbeIMy OTHOCHUTENBHAs BIAXHOCTH BO3JyXa MpH
temneparype 7 =30°C paBHa @) =50%, U MBl ero npokayuBaem depes
TEIJIOOOMEHHUK CO COOPHUKOM BOJIbI, OXJIAXKIeHHBIH 10 Temnepatypsl 7> = 3 °C.
Kakoit 00B€éM Takoro BO3AyXa HaJ0 IPOKayaTh 4depe3 TEITOOOMEHHHK, YTOOBI
HaOpaTh OYTBUIKY BOJbI 00BEMOM V=1 nurp? [laBieHHA HACBILEHHBIX IapoB
BOIbLI TMPH 3THX TEMIIEpaTypax paBHEI, COOTBETCTBEHHO, Py = 31,8 MM PT. cT.
U pw =57 MM pt. cT. (1 MM pT. cT. = 133 Ta).

© cKauaHo ¢ myotueti.ru
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Ha pucyHke M300pakeHa MexaHHYecKas CHCTEMa, COCTOSIIAs

U3  JIBYX  WJealbHBIX  OJIOKOB, JIByX  HEBECOMBIX

U HEPACTAKHUMBIX HHUTEH M TpEX Irpy30B MaccaMu m = 3 Kr, ;‘;l
m,;=m3=2Kr, [OJBCIIEHHBIX Ha  KOHUAX  HUTEN.
Onpenenure, yeMy paBHa cula HaTskeHUss 1|  HUTH,

K KOTOpOIi MOJIBEIICH TPy3 M.

m-

Ilapb-konokon Obwt oriur B 1730 roay mno ykazy AHHB HOaHHOBHEI
U3 ONOBSHUCTOH OpoH3bl M umeer maccy 202 TonHbl. Ero Tak u He cMoOriu
MOJIHATHL HAa KOJOKOIIBHIO, U B 1737 roay Bo Bpems «BenuKoro noxapa» B Mockse
ero, Mo OJHOM U3 BEpCHii, yCHIEHHO 00IHBaIM BOJOI, YTOOBI OH HE pacIlIaBUJICH
(TemnepaTtypa mnaBneHus Oponssl okono 1000 °C). B pesynsrate u3-3a
HEPaBHOMEPHOTO OXJIAXKIEHHUS KOJIOKOJI PacTpecKalics U OT HEro OTKOJOJICS KyCOK
Mmaccoili M okosio 12 TouH. IlycTh 3TOT KYCOK OXJIaKJalH BOJIOH, TeMIeparypa
kotopoii 6bl1a pasHa 20 °C. Onennre, kKakoii 00bEM 3aHMMaeT BOJSHOI Map cpa3sy
rocJie MCrapeHusl BOJIbl, BBUIMTOH Ha OCKOJIOK, eciu oH oxJjaxjgaerca ot 900 °C
1o 100 °C. Cyuraiite, 4yTo BCs BoJa IPH MOMNAJIaHHH HA METAaJLI cpa3y McHapsercs,
a yJlelbHasi TeIIOEMKOCTh OpOoH3BI OMM3Ka K TEIIOEMKOCTH MEJH U COCTaBIIfAeT
cs = 380 JTx/(xr-K). Armocheproe aBanenue po = 10° Ia.

HIkonpHUK coOpall MMeKTPHIECKYIO LeMb U3 OUeHb OOBIIOro YHcia OJHHAKOBBIX
pesuctopoB compoTtuBiaeHueM R = 10 Om kaxablif (cM. cXeMy LIeMH Ha pHC.).

R Py

KX
JleBBIif BBIBOJ LIEMH OH NPHCOEIUHHUI K «MHHYCY» HJealbHOil Oatapen ¢ DJIC
£=12B. B sroif nenu Ha KaxaoM cieayromleM «mare» (Homep 1, 2, 3, 4, ...,
N >>1) Kk npaBoMy KOHLY KaKJOro pe3ucTopa IMPHUCOCIHHSAIOTCS MapajuielbHO
€lWE JBa pe3ucTopa, a B KOHLE LENU BCE IMPaBbIE€ BBIBOJBI PE3UCTOPOB
NPHUCOEIMHAIOTCS K «Imocy» Oarapeu. Kakas momHocTh Pyy OYIET BBIIEIATHCS
B YETBEPTOM CBEPXY PE3UCTOpPE U3 4-TO «I1aray L Mmocjie 3aMbIkaHus Kiroda K?
(DTOT pe3ucTOp MOKa3aH Ha CXEME CTPEJIKOH. )

© cKauaHo ¢ myotueti.ru
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Ilpu wHaBemeHuH (oOTOKaMepsl «HAa Pe3KOCTB» IUIOCKOCTH  HM300paKeHHs
COBMEILIAETCS C IJIOCKOCTBIO IUIEHKH WM onTHYeckoil maTtpuubl. Ilpu sTom
Ka)KJIOH TOYKE B IUIOCKOCTH TIpe/IMeTa COOTBETCTBYET TOYKa H300paX)KeHHS.
Onuako, eciii CHUMaeMbIH 00BEKT UMeeT «TJTyOHHY» B HampaBJIeHHH ONTHYECKO
OCH 00BEKTHBA, TO MPEIMETHI, PACIOJIOKEHHbIEe OJIMKEe HIIH JaJlblle, MOoTydaroTcs
«HEPEe3KUMM», TAK KaKk H300pa)KeHHs MX TOYUEeK JIeKaT JiajbIle I OJrKe TUIEHKH.
«["myOuHO# pezkocTH» Ha3bIBaeTCA NMPOJIOJIBHBIH pa3Mep «00IacTH MpeMETOB»,
B IpejieslaX KOTOPOro OHH e€lIE BHIHBI «YETKO», TO €CTh Pa3MBITHE TOYEK
u300pakeHnsT HE MPEBBIIAET OnpeaenéHHo BenuuuHbl. [yOuHY pe3kocTH
MOJKHO YBEIIMYHUTh, €CJIIH YMEHBIIUTh JIHAMETP OTBepcTHUs (auadparmer),
MpPOMYCKAKOIEero CBeT yepe3 00beKTHB BHYTPh KaMepBHl.

PaccMoTpuTe ciydaii, korja npeaMer (Touka) HaXoAuTcs Ha paccTosHuU d = 10 m
Ha ONTHYECKOH OCH O0OBeKTHBa (TOHKOH JHH3BI) ¢ (POKYCHBIM paccTOSTHHEM
F =48 mm u quamerpom auadpparmel D = 30 mm. OneHure, Ha KaKOM pacCcTOSHHUM
Ad Onmuxe K OOBEKTHBY MOJKET pacmojiaraTbCsi Jpyras TO4YKa, HYTOOBI
e€ m300pakeHNe OCTaBajIOCh YETKHUM, TO €CTh PAJIMYC Pa3MBITOH TOUKH HA TUIEHKE
He mnpesbiman (0,01 mm? PemeHne mnosicHUTE YepTeKOM, H300pa3MB Ha HEM
XO0J1 JIydeil B ONTHYECKOH CHUCTEME.

© cKauaHo ¢ myotueti.ru



Tpenupopounas padora Ne2 no PU3UKE
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14 nexadbpsa 2020 rona
Bapuaut ®12010202

Beimosinena: @O KJacc

WUHCTPYKIHS N0 BINOJIHEHHIO PaboThI

Ha BemmonHeHwe paOoTel 1o (HU3HKE OTBOAMTCA 3 4aca 55 MHHYT
(235 muHyT). PaboTa cOCTOMT M3 IBYX YacTeil, BKIFOYAIOMUX B ce0s 32 3a1aHus.

B zaganmax 14, 8-10, 14, 15, 20, 25 u 26 orBeTOM SBISETCA LEIOE YHUCIIO
WIN KOHeYHas JecsTH4Has JapoOb. OTBeT 3amMIInTe B MOJe OTBETAa B TEKCTE
pabotel. EquHuLE n3MepeHus pU3NUeCKUX BEJIUYHH ITHCATh HE HYIKHO.

OrBetoM kK 3aganusm 5-7, 11, 12, 16-18, 21, 23 u 24 sasnsercs
nocJieoBare/bHOCTh WH$p. OTBET 3aNUILIKUTE B T0JI€ OTBETa B TEKCTE paboThl 0e3
npoOeIIoB, 3aMATHIX M JIPYTHX JOMOJIHUTEIbHBIX CHMBOJIOB.

OtBeroM K 3amaHuio 13 spisiercs umcino. OTBET 3alHIIATE B I10JIE OTBETA
B TEKCTE PabOTHI.

OtBetoM K 3agaHusM 19 u 22 aenaiworcd jaBa yuciaa. OTBET 3alHILINTE B MOJIE
OTBETA B TEKCTE paOdOTHI.

OtBeT K 3agaHusm 27-32 BkiroyaeT B ceds noapoOHOe onHcaHue BCero xXo/a
BBITMIOJTHEHHS 3a/1aHus. Ha uucToM JHCTe yKakuTe HOMep 3aJJaHHs M 3allUIINTE €r0
MOJTHOE pelIecHHE.

[lpn BBMHCIEHUAX pa3peniaeTcs MCMOIb30BaTh HEMpOrpaMMHPYEMbIii
KaJIbKYJISATOP.

an BEITTOJTHEHHHA 3aJaHui MOMKHO [MOJIE30BaTbCA HEPHOBHKOM.
3anucu B YCPHOBHKE HE€ YYHTBIBAIOTCH INPH OIICEHHBAHHH paﬁﬂTH.

bannel, monydeHHble BamM 3a BBIIIOJIHEHHBIE 3aJJaHHUS, CYMMHPYHOTCH.
[TocTapaiiTech BBIMOJHUTL KaKk MOMKHO Oosiblie 3agaHuil 1 HaOpaTh Haubojbllee
KOJIMYECTBO OasoB.

Kenaem ycnexa!
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Huxe NpUBEOCHLI CIPABOYHLIE [JaHHBLIC, KOTOPBLIE MOIYT nmoHajoouThess Bam

MPH BHIMOTHEHUH PabOTHI.

JlecaTHHBIE NPHCTABKH

Haunmeno- Haumeno-
OQoo3nauenue | MHOKHTEID Oo0o3nauenne | MHOKHTEIb
BAHME BAHHE
rmura I 107 CAHTH C 1072
Mera M 10° MHJLTH M 1073
KHJIO K 103 MHKDO MK 10-¢
reKTo r 102 HAHO H 107
JIelH b 107! MMHKO i 10712
Koncranrsl
YHUCJIO 7T r=23,14
yckopeHHe cBoGoaHoro najaeHus Ha 3emine g = 10 m/c?

rpaBUTallHOHHAaA IMOCTOAHHAA

G=6.7- 10" H-m¥kr?

YHHBEPCAJIbHAsA ra30Bad IMOCTOAHHAA

R = 8,31 JIx/(moneK)

[MOCTOAHHAA BOJ’[]JI.[ME!H&

k=138 102 JIx/K

[MOCTOAHHAA ABOI"EI.II]JO

Na=6-10% monp™!

CKOpPOCTEL CBETA B BaAKYyME

c=3-10°m/c

KOG PHULHEHT MPONIOPLUHOHATBEHOCTH
B 3akoHe KyiioHa

4re,

1
k= =9 . 10° H-M/Ka’

MOJVJIb 3apsijia JIEKTPOHA (JIeMEHTApHbIH
IEKTPHUECKHUI 3apsi)

e=16-10"Kn

noctosiHHas [Tnanka

h=6,6-107*Ix-c

CooTHOLIEHHS] MEXKIY PA3JIH

YHBIMH €ITHHHIIAMH

TEMIMeparypa 0K=-273°C
aTOMHas e€JIMHHULIA MACChI la.e.m. =1,66- 10" kr
| aToMHAas eIMHHLIA MACCHI YKBHBAJICHTHA 931.5 MaB

| 31eKTPOHBOJBLT

15B=1,6- 10" i

| actpoHOoMHYecKas eUHHLIA

1 a.e. = 150 000 000 km

1 cBeTOBOI rox

1 cB. rog~9,46-10"° m

| mapcek 1 mk =~ 3,26 cB. roj1a
Macca yacTHix

IEKTPOH 9,1 - 103 kr=5,5-10%a. e. m.

NPOTOH 1,673 - 107 kr= 1,007 a. e. M.

HEITpoH 1,675 - 107 kr= 1,008 a. e. M.

© cKauaHo ¢ myotueti.ru




®dusnka. 11 kmace. Bapuant ®H2010202

ACTPB HOMHYCCKHE BEJITHYHHbI

cpeHuii paguyc 3emim Ro = 6370 km
paguyc Conxua Ro = 6,96 - 10° M
teMmneparypa nopepxHoctu ConaHua T=6000K
I[IaoTHOCTH
BOJIbl 1000 kr/m* |moxconHeuHOro Macia 900 kr/m?
npesecuHel (cocusl) 400 kr/m®  jamomuHMA 2700 kr/m’
KEepOCHHA 800 kr/m®  [xenesa 7800 kr/m’
PTYTH 13 600 kr/m*
YaenbHas TEMI0EMKOCTH
BO/IBI 4,2 - 10° Ox/(xr-K) ATIOMHHHS 900 x/(kr-K)
nb1a 2.1 - 10° Tx/(xkrK) MeJIH 380 JIx/(xr-K)
Kenesa 460 JTx/(xr-K) YyTyHa 500 Jx/(xr-K)
CBUHLA 130 JTx/(kr-K)

Vaeannas Temaora

napooOpaz0BaHUs BOJIbI

2,3 - 10° ik/xr

[UIaBJICHHA CEHHIIA

2.5+ 10* x/xr

[LTaBJICHHA JIBOa

3.3 - 10° Tx/xr

Hopmasibueie ycaoBus

napienue: 10° Ta, temneparypa: 0 °C

Moasipuas macca

azoTa 28 - 107 kr/mob requs 4 - 107 kr/mMonb
aprosa 40 - 107 kr/mob KHCJIOpOj1a 32 - 107" kr/monb
Bojgopoaa |2 - 107 kr/monb JIUTHSA 6 - 107 kr/Monb
BO3yXa 29 . 10~ kr/moitb HEeoHa 20 - 1073 kr/Monb
BOJIBI 18 - 10~ kr/monb YIJIEKHCIIOTO rasa 44 . 1073 kr/mMoub
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Yacre 1

Omeemamu « 3a0auuam 1-24 senarwomea cioso, uugppa, uucio uau
nociedosameIbHoCmb Yu@p wiu yucel. 3anuwiume omeem & noJe omeemda
6 mexcme padomul. EOunuyot uzmepenus puzuueckux ¢enuyunun RUcams He HyJicHo.

Toueunoe Teno Ha4aIoO JIBUraThes BOJb NMPSIMOil ¢ HaualbHOI ckopocThio 10 M/c
M C TIOCTOSHHBIM yCKOpeHHeM. Yepe3 5 cekyH/ moclie Havajla JBHIKECHHS TEllo
BEPHYJIOCH B HCXO/IHYFO TOUKY. YeMy OBLI paBeH MOJIy]lb YCKOpEeHHs Tea?

OTBeT: Mm/c2.

ToueuHoe Teno Maccoit 5 Kr ABHIKETCS NPAMOIMHEHHO B/OAbL TOPHU30HTAILHOM
mrockoct OXY. Ha rpadukax moka3aHo, KaK 3aBHCAT OT BPEMEHH ! MPOEKIIHH
CKOPOCTH 3TOr0 TeJla Ha KOOpJMHATHBIE ocH. UeMy paBHa mpoekuus Ha ock OY
CHJIBL, JIEHCTBYIOLLIEH Ha 3TO Tes10?

V., e v, e

2 2
0 % 2 3 4 % Lc 0 2 4 5 ,E

N
-2 -2
\ H
~N
—4 —4
OtBer: H.

IlonbEéMHBINH KpaH paBHOMEpHO mogHHMaeT rpy3 maccod 1500 kr. B Tabaune
MpHBe/IeHa 3aBHCHMOCTB BBICOTHI /i 3TOTO Tpy3a HaJ 3eMIEH OT BpeMeHH MoIbEMa
t. Kakyro MOIIHOCTE pa3BUBaeT KpaH MPH IMOTHIATHH Tpy3a’

h,m 3 6 9 12
t,c 5 10 15 20
Orger: kBT.

© cKauaHo ¢ myotueti.ru
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B U-obpa3znyio TpyOKy cHauala HaJIMBalOT BOJAY, a 3aTeéM B OJHO H3 KOJEH
JIONMBAIOT MOBEPX BOABI Macio. IlnotHocTh Macia 750 kr/m’. BepxHuii ypoBeHb
Macjia HaXoQuTcs Ha BeIcoTe h3 =32,5CM OT OCHOBaHMUA TPYOKH, a BEpXHHUIl
YpPOBEHb BOJBI B JIPYroM KoJieHe TPyOKH— Ha BeicoTe /> = 26 cMm. Ha kakoii BeicoTe
h | HaXOUTCA TPaHULIa MEXKTY MAacIOM U BOJION?

hy

OTBeT: CM.

MaremaTHdecKHUil MasiTHHK NpecTaBisier coO00M TSKENBIN MIapHK, MO/BEIICHHbIHI
Ha HEPACcTSHKUMOH HHUTH JUMHOM 1,6 M. DTOT MasTHMK COBEplIaeT Mallbie
cBOOOMHBIE KoMeOaHHS Tak, 4YTO HHTh BCE BpeMs HaXOOUTCA B OHOM
BEPTHUKAJILHOM TUIOCKOCTH M OTKJIOHSIETCS OT BEPTHKAJINA Ha MAaKCUMAIBHBIH yromu

5°. W3 npuBeAEHHOTO HIDKE CIICKAa BBIOSPHUTE [ABA NMPABWIBHBIX YTBEPIKICHHA,
XapaKTepHU3YIOIINX JBUKEHHE MasTHHAKA.

1) Vckopenue mapuka Bcerjia HarmpaBieHO BIOTb BEKTOPA CHIIBI TSKECTH.

2) VYckopeHue mapuka MOCTOSHHO MO HANpPaBIEHHEO.

3) Ilepuoj koedaHuii MasTHUKA paBeH MPUMeEpHO 2,5 C.

4) Vron MexIy BEKTOPOM CKOPOCTH IIapUKa M TOPHU30HTOM MOXKET OBbITh
Soubie 3°.

5) Moaynas CKOPOCTH IApUKa He MOKET OBITh Ooubine 25 cM/c.

OTtBerT:

© cKauaHo ¢ myotueti.ru
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ToueuHoe TesO MOKOWTCA Ha TJAAKOH TOPH30HTANBHOH ToBepXHOCTH. C 3THM
TEJIOM TMPOBOJIAT 1Ba ONBITa. B 000MX ombITax B MOMEHT BpeMeHH f = (0 Ha Teno
HaYHHAeT JeHCTBOBaTh ITOCTOSHHAsi TOPU3OHTalbHAs cuia F, HampapjIeHHas
BIoNE ocH OX. B mepBoM ombiTe B MOMEHT BpeMeHH [=3c 3Ta CcHIa,
HE M3MEHASACH M0 MOYJII0, MeHseT HampaBieHue Ha 90° — HauMHaeT JeiicTBOBAaThL
Broas ocu QY. Bo BropoMm ombiTe B MOMEHT BpeMeHH [ =3¢ CcHIa MEHSET
HanpapiaeHue Ha 90° (HauMHaeT AeiicTBOBATE BAOAbL ocH Q) M B 3TOT K€ MOMEHT
yYBEJHYHBAETCS 10 MOJY/IIO B 2 pa3sa (cTaHOBHUTCS paBHOM 2F)).

Onpenenure, Kak JUIA BTOPOTO ONBITA IO CPaBHEHHID C TIEPBBIM OIBITOM
U3MeHATCH (pU3UYECKHe BEIMUHHBI, YKa3aHHBIE B TAOJHUIIE.

Jlns kaxm0il BeTHYUHBL ONPEJIe/INTe COOTBETCTBY IOILMH XapaKTep H3MEHEHHUS:

1) yBenuuurcs
2) YMEHBIIHUTCH
3) He U3MEHUTCH

3anumure B TaOMULYy BBIOpaHHBIE [UQPBI UIA KakI0W (PHU3NUECKOH BEJIMYHHBI.
Iludpsl B OTBETE MOTYT MOBTOPSATHCS.

Moy b CKOPOCTH TEla B MOMEHT [Tpoekuus yckopenus Tena Ha ock OX
BpEMEHH =5 C B MOMEHT BpeMeHH [ =4 ¢

Teno maccoil m TMOKOWTCS Ha [IEPOXOBATOH HAKIOHHOI MIIOCKOCTH, KOTOpas
COCTABJISIET YIOJI OL C TOPU3OHTOM.

YCTaHOBHTE COOTBETCTBHE MEKIy (PH3MUECKHMH BEIHUHHAMH H (DOpMYyJaMH,
MpPH MOMOIIH KOTOPBIX UX MOKHO BEIYHCIIHUTh.

K kaxa0il mMo3uLMu MEepBOro CTojOLa MOJ0EpHTE COOTBETCTBYHOLIYIO IMO3ULIMIO
M3  BTOPOro cCToJgOna W 3anumiMre B TaOauly  BeIOpaHHbIE  LHQPEI
MOJT COOTBETCTBYIOLIMMH OYKBaMH.

OM3NYECKAS BEJIMUNHA DOPMVIIA
A) Mojayib cHiIbl TPEHHSA, JIEHCTBYIOIIEH CO 1) mg
CTOPOHEI TeJIa Ha HAKJIOHHYIO ITJIOCKOCTh 2) mgcosa
b) Moayne HOpMalbHOW CHIIBI PEaKLHH, 3) mgsina
JIEUCTBYIOIIEH CO CTOPOHBI HAKIIOHHOMN 4) mmgcoso

IMJIOCKOCTH Ha TeIlO

Al|lb

OtBerT:

© cKauaHo ¢ myotueti.ru
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Ha pucynke u300paxéH rpaguk 3aBHCHMMOCTH BETHUHMHBI CPEIHEro 3HAYeHHS
KBaJIpaTa CKOPOCTH MOJIEKYJ WIealbHOro raza oT Temmeparypel. Ompeenure
MOJIAPHYIO Maccy 3Toro raza. OTBET BEIpasuTe B I/MOJb U OKPYIJIMTE O LIEJIOTO
quca.

12 Mc2,

841387,5 /

560925,0

280462,50/

0
177 627 1077 ;°C

Orger: I/MOJIb.

Jins npuBeneHHs B JEHCTBHE NapoBOll MAalIMHBEI B TONKE CKHIalT JIPOBA.
Temnepatypa B Tonke coctapnusieT 850 °C. Cunras, 4yTo B KayecTBe XOIOIUIEHUKA
nmapoBasi MallMHa MCIIOJB3YeT arMmocdepy, TemmepaTypa koTopoii paBHa 20 °C,
OmnpeJ/Ie/INTE MaKCHUMallbHbIM TeopeTndyeckd Bo3MoxHbIM KIIJ[ sTol maporoit
MamnHel, OTBeT BhIpa3nuTe B MPOLICHTAX U OKPYIJIMTE JIO LEJIOT0 YHCIIA.

Ortger: %.

I[Ba MOJIA HOCAJIBHOIO OJHOATOMHOTO Trada COBEPINArOT L[HKJ'[HLICCKHi“[ mpounecc,

n300pakEHHbIil Ha auarpamme (cMm. puc.). Temmeparypa raza B COCTOSHHH 2
paBHa 2000 K.

1} 3
2

5p, :
4p,
3pu
2}')0

Po 1 4

0 Vo 2V, 3V, p

Kakoe konnM4ecTBO TEIJIOTHI MOMy4aeT raz Ha ydacTke 2—3 3TOro LUKIHYECKOTo
npouecca? OTBeT BeIpa3uTe B K3k M OKPYTIIUTE 0 LIEJIOTO YHCIIA.

OrtBerT: kK.

© cKauaHo ¢ myotueti.ru
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Ha ngHO cocyna, B KOTOPOM HaxXoOJMJICA CYXOH BO3/IyX, HAIWJIM HEMHOTO BOJIBI,
nocie Yero TepMEeTHYHO 3aKpbUIM COCYJ KpPBIMIKOH W OCTaBWIM €ro
Ha TPOJIOJDKUTENBHOe Bpems. HaualbHble TemrepaTyphsl BO3JyXa U BOJIBI OBLIH
onuHakoBeiMH. CoflepikuMoe cocy/la He MOKeT OOMEeHMBAThCS TEIUIOTOM
¢ okpyxkawwei cpemoii. M3 npuBenéHHoOro HuKe CcIHCKa BblOepurte
JIBa MPABHJIBHBIX YTBEPIKIEHUS.

1) TemmepaTypa co/IepKHUMOro cocy/ia OCTAHETCSA HEM3MEHHOM.

2) Temmeparypa COAEPKUMOIO COCY/1a TOHU3HUTCSL.

3) Temmeparypa cOAEpKKUMOTO COCY/1a MOBLICHUTCS.

4) B ycraHoBHBIIEMCS COCTOAHHU CPEIHSS KUHETHYECKas YHEPTHUS XaOTHUECKOTO
TEILUIOBOTO  JIBUKEHUSI  MOJIEKYJ BOJSIHOTO [apa MeHblIe cpeaHei
KMHETHYECKONH 9HEPruH XaoTHYECKOTO TEIUIOBOrO JIBHKEHUS MOJIEKYJI
KHCJIOPO/Ia, BXO/AILETO B COCTAB BO3/yXa.

5) B ycTraHOBHBIIEMCS COCTOSIHHH MOJIEKYJIBI BOASHOIO Mapa M MOJISKYJbI a30Ta,
BXOJIAIIETO B COCTaB BO3AyXa, o0NamalOT OJMHAKOBBIMH  CpPEIHHMH
KUHETHYECKHUMH SHEPTUAMH Xa0THUYECKOTO TEILUIOBOTO JIBUKECHUS.

OTtBerT:

© cKauaHo ¢ myotueti.ru
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B Ttabmuue w3o00paxkeHsl rpaduKM  3aBUCHMOCTEH BHyTpeHHeH oHeprum U
HJIeaTBLHOTO Ta3a OT €ro JaBIeHH p, a TAKKE Cpe/IHEr0 3HaUeHHUA KBaIpaTa CKOPOCTH
Xa0THUYECKOTO JIBWKEHHUS MOJIEKYJT MJICATBHOTO ra3a OT €ro OoOpaTHOM TJIOTHOCTH.
B o00oux cioyyasx KOJHUECTBO Tra3a SBISETCS TMOCTOSHHBIM. Y CTaHOBHTE
COOTBETCTBHE MEXk/Iy rpaduKaMM U HA3BAHUAMH TEPMOJMHAMHYECKHUX ITPOLIECCOB,
B KOTOPBLIX yuacTByeT ra3. K kaxjoil no3uuuM nepBoro crojbua mnoabdepure
COOTBETCTBYIOLIYIO TMMO3MLHMIO M3 BTOPOro CcTONOUA ¥ 3anmumure B Tabmuiy
BeIOpaHHbIe HUBPEI TO]1 COOTBETCTBYIOIIMMH OYKBaMH.

['PAD®HUK TEPMOIMHAMHWYECKHIA
IMTPOIIECC

A) U] 1) wuzoTepmuueckuii nmporecc
2) M30XOpHLIH NMpouecc
3) wu30bapHEIil mporiecc
4) ajnuadbaTHBII poLecc

Sl o

b)

0 ]!rp

© cKauaHo ¢ myotueti.ru
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OrpunaTensHBIH  MEKTPUUECKHE 3apsA PaBHOMEPHO pacnpeenéH 1Mo O4eHb
iuHHOI HempoBoasAmeid HUTH BC. Touka A HaxoAUTCA HANPOTHB OJHOTO
U3 KOHIIOB OTOM HWTH, TakK, 4To oTpe3kn AB u BC mepneHIUKYJISPHEI.
Kyna HanpaBieH BeKTOp  HampsKEHHOCTH — 3IEKTPOCTATHYECKOTO  MOJIA,
co3jlaBaeMoro B Touke A 3apsykeHHOH HUTBIO! B KkadecTBe oTBeTa 3anmuiIMTe
HOMEp CcTpeskH (Lenoe yucso ot 1 g0 6).

(\

Bo
1
1
1

OTtBerT:

UeMy paBHAa CHIa 3JIEKTPHYECKOrO TOKA, MPOTEKAKIIEro B LIWIHHIPHYECKOM
IPOBOJIHUKE, €C/IM M3BECTHO, 4TO 3a 15 MUHYT 4epe3 ero normepeyHoe ceueHue
npoxoauT 9-10°! snexTpoHoB?

Ortger: A.

Karymka waaykTusHocTeio 0.4 MI'H mojximoueHa k uaeanbHoil 6atapee ¢ DJ1C
30 B. Tlpu »ToM 4depe3 KaTyIIKy MPOTEKaeT MOCTOSHHBIH TOK, H B Hel 3amaceHa
sHeprus 20 m/Ix. Uemy paBHO CONPOTUBICHHUE KATYIIKH?

Orger: Owm.

© cKauaHo ¢ myotueti.ru
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Ha pucynke u3o0pakeHsl raapHas onTudeckas ock OO' TOHKOM ITHH3BI, MPEIMET
AB u ero uzobpaxenue A'B', moayueHHOE C MOMOILBIO ATOH JIMH3HI.

VS

() y, 3] (04

BeibepuTe ABa BEpPHBIX YTBEPKJIECHHA Ha OCHOBAHHH aHaH3a IMPEJCTABICHHOIO
pHUCYHKa.

1) H3obpaxenue A'B' mpenmera AB monydyeHO ¢ MOMOIIBK pacCeHBaOIICH
JUH3BL.

2) IlenTp JMMH3BI HAXOAUTCH JIEBEE U300PaKEHHS.

3) H3zobpaxenue A'B' MHUMOE.

4) doxycHOe pacCTOSHUE JIMH3LI OoJbile paccTosHus B'B.
5) Onus u3 GOKYCOB JIMH3BI HAXOIUTCH B TO4Ke B'.

OTtBerT:

[Tnockmit KoHAEHCATOp M KaTyllKa WHAYKTUBHOCTH 00pa3yioT HWjealbHbIi
KoneOaTeNnbHBI  KOHTYP. B 3ToM  koHType BO30yxkmaioT  cBOOOHBEIE
IEKTPOMariuTHEIE KOHEﬁaHHH, 4 3aTEéM Ha4YMHaroT OYE€HbL MEIJICHHO YMCHLIIATL
paccTosiHMe MeKJy TUTacTHHAMHM KoHjeHcaTopa. Kak B TeueHHe 3TOro mpoiecca
U3MEHAIOTCA  UIEKTPOEMKOCTh  KOHJeHcaTopa M MepHojJ  CBODOJIHBIX
NIEKTPOMATHUTHBIX KOJIeOaHUI B KOHTYpe?

Jlnst ka0 BETHYHUHBI OITPE/IEIMTE COOTBETCTBYIOLIMN XapakTep e€ H3MEHEeHHUS:

1) yBentmuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsAeTCA

3anumuTe B Tabmuuy BeIOpaHHBIE LUUPHI IS Kaka0H (H3NUECKOl BeINUHHEL.
Iludpsl B 0TBETE MOTYT ITOBTOPSATHCA.

NMEKTPOEMKOCTD ITeproa ¢cBOOOMHBIX MEKTPOMArHUTHBIX
KOHJIEHCATOpa KoJieOaHHil B KOHTYpe

© cKauaHo ¢ myotueti.ru
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OnTHueckasi cUcTeMa COCTOMT M3 TOHKOI coOuparomieit JUH3BI M npeamera S.
YcTaHOBHUTE COOTBETCTBHE MEKIY CXeMaMH ONTHYECKHX CHCTEM M YBEIUUSHUAMH
onTHUecKMX cucreM. K KakJ0il TO3MIMH TMEpPBOro CTOJOLA MoJ0epuTe
COOTBETCTBYIOIIYIO TMO3HMIMIO M3 BTOPOro CTOJOIA W 3alUIINTe B TaOIUIY
BeIOpaHHEIE UG PEI TO]] COOTBETCTBY FOILIUMH OYKBaMH.

CXEMA VBEJIMYEHUE
OTNITUYECKON CUCTEM OTNTUYECKON CUCTEM
A) Se \ 1) 025
2) 0.5
, 3) 2
k 4) 4
B) S
T
AlB
Ortger:

A - o w o
M3 M3BeCTHBEIX M30TOMOB OJIOBA CaMBIM JIETKHH 0003HauaeTcs SUSl'l., a CaMBIH

TAKENBIH — ';fSn. CKOJIBKO TPOTOHOB Z COJNEPKHUT SAPO 0JI0OBAa M Ha Kakyro

BeJIMUUHY AN 4HMCIIO HEHUTPOHOB B SiAPE CaAMOro TSKEIOrO0 M3BECTHOIO M30TOIA
0JIOBA IIPEBBLIIAET YHMCIO HEUTPOHOB B AJApPE €ro CamMoro JErkoro M3BECTHOIO
n3oromna?’

3apsn aapa Z [TpeBbimenne AN

20

Ornpenenute nepuo/ nMojaypacmaja H30Toma HEKOTOPOro ATEMEHTa, €CJIH U3BECTHO,
4TO B cpeaHeM 3a cyTKHM pacmamaercs 13125 samep m3z 14000. OtBer BwIpa3zute
B CYTKaX W OKPYTJIUTE JI0 JECATHIX JONEH.

Ortgert: CYTOK.

© cKauaHo ¢ myotueti.ru
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ATOM BOJIOpO/Ia NMEPEXOAUT U3 BO3DYKIEHHOTO COCTOSIHUA B OCHOBHOE. [Ipu sTOM
ucrnyckaercs (OTOH, KOTOpPBIH YHOCHT 9HEPrur0. YCTaHOBHTE COOTBETCTBHE
MEXKIy YHOCHUMOH (POTOHOM 3Heprueil M HOMEPOM 3SHEPreTHUecKOro YpPOBHSA,
C KOTOPOTO OCYIIECTBIISIETCS TIEPEXO0]T MEeKTPOHa.

K ka0l mo3uIuu nepBoro cTonbdiia moadepuTe COOTBETCTBYOMIYIO TO3HIHIO U3
BTOpOro croubua M 3anummre B TaOauly BelOpaHHbBIe LH(PB 10N
COOTBETCTBYIOILIMMH OyKBaMMU.

OHEPT' M, HOMEP N YPOBH, C KOTOPOI'O
YHOCHUMAS ®OTOHOM  OCVHIECTBJIAETCA ITEPEXO/] SJIEKTPOHA
A) 12,75 5B 1) n=2

B) 10,20 3B E) T3
3) n=4
4) n=5
A|b
Ortgert:
MynasTHMETp — 93TO0 KOMOMHHUPOBAHHBIH  3MEKTPOM3IMEPHUTENBHBINH  MpUdOp,

O0BEIMHAOINI B cebe HecKoJabKo (yHKUME. OH MOKET BBIMOIHATH (PYHKIUHH
BOJIETMETpA, aMIIEPMETPa U OMMETPA.

Onpenenute no gortorpadpuu CHITy TOKa, H3MEPAEMYIO C MOMOIBIO MYJIETUMETpA,
€CIM  TOTPENIHOCTh TMPSMOr0 H3MEPeHHS paBHA I[€He JICJICHHs IIKaJbI
MHUJLUTHAMIIEPMETPA.

OtBeT: (

H+

) MA.

© cKauaHo ¢ myotueti.ru
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HeoOxouMo 2KcrnepuMEeHTATBLHO MPOBEPHTH, 3aBUCHT JIH KOAPDHUIMEHT TpeHUS
CKOJIbK€HUs OT IUIOIIAJH CONpPHKACAIOIIUXCS TIPH TPEHHUH TMOBEPXHOCTEM.
s 3Toro Mo)HO NPUMEHUTH cleayromunid Meton. Ha ropu3oHTalbHBIA CTON
KJIaJyT OpPYCOK, MPUKPEIUISIOT K HEMY KpPIOK JJMHAMOMETpa, a 3aTeM MEJIeHHO
TAHYT 3a KOpPIYC JMHAMOMETpa BJ0Jb INIOCKOCTH JIO TeX IMOop, MoKa Opycok
HE HauyWHaeT CKOJIb3UTh. Kakue JIBeé VYCTAHOBKHM HYKHO WCIOJIb30BaATh
JUTISL TIPOBE/ICHUA TAKOrO UcClie/IoBaHuA?

@ CTallb CcTalb

JHPE.B_E_‘_‘ ]'I.'[w !i!@ ! :

@ MEab @ )1}:Jb
ACTHK

7

o
e [
JACPEBO

OtBet:

© cKauaHo ¢ myotueti.ru
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Bawm npefocTtaBieHa nHdopmannsa o HeKOTOphIX cnyTHUKax CaTtypHa.

15

Snert

* OpOHUTHI 9THX CIYTHUKOB KPYTOBBIE U JIEkKAT B OJHOMH ITOCKOCTH.

Breibepure

BepHbIE YTBEPKICHUS,
B TaOJIHLIE XapaKTePUCTHKAM.

Nwms Jlnametp, kM Macca, Kr Panuyc -OpﬁldTaJ]belﬁ |
OpOMTEI, KM *  mepuoj, cyT
‘Minvac 397 37-10° | 185500 0,940
-QHHEJTaL[ r499 1,1-10% 238 000 1,370
Tedus 11060 6,2-10% 294 700 1,890
Jlnona 1118 1,1-107" 377 400 2,740
Pes 1528 2,3-10* 527 000 4,518
Turan 5150 1,3-10% 1 221 900 15,950
1436 2,0-107 3 560 900 79,330

KOTOpBIE COOTBETCTBYHOT JaHHBIM

1) Omun obopot Bokpyr CatypHa SInet coBepiaer 3a MeHblIee BpeMs, yem JIyHa
BOKPYT 3€MIIH.
2) Btopas kocMmMHyeckas CKOPOCTh Ha MOBepXHOCTH Tepuu mpUMEpHO paBHA

200 m/c.

3) VYrnopasi ckopocTh opOuTaibHoro asuxkeHnsa Mumaca Oonee uem B 10 pa3
Ooaple, yuem Pen.

4) JIuona u DHuenaa MOryT commxkarses Ha pacctoaaue meree 100000 kM.

5) Macca Turtana 6olnblie, yeM cyMMapHasi Macca BCeX OCTAIbHBIX MPHBENEHHBIX
B TaOIMLIEe CITYTHUKOB.

OTtBeT:

© cKauaHo ¢ myotueti.ru
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Yacrs 2

Omeemom k 3aoanuam 25-26 aeasemca yucio. Januwiume mo Yucio 6 noje
omeema 6 mexcme padomuvi. Edunuuyvl usmepenusn Qusuueckux eeaudun
nUCamb He HYMNCHO.

25

26

C ujaeanbHBIM OJIHOATOMHBEIM razom B kojmuecTBe 0,2 MOJIS IPOBOJAT IPOLECC
1-2-3-4, m3obpaxénnslit Ha pV-auarpamme. M3BectHo, yTo paboTa, coBepliacMas
razoM B Tpolecce 1-2, B Tpu pa3a MeHbIIe padOThI, KOTOPYIO COBEpIIAOT
BHEIIHHUE CHITBI HaJ| ra3oM B mpolecce 3—4. Kakoe KOIHMYECTBO TEIJIOTHI TOJTy4daeT
raz B mpolecce 2-3, eciau TeMmeparypa raza B cocTtosHuu 2 pasHa 300 K?
Ortget BeIpazute B I3k U OKPYIJIUTE JIO L[EJIOTO YHCIIA.

PA

4.—1—.

OtBeT: JIx.

Ha pucynke uzobpaxkeHa cxema 3JIeKTPHUECKOIl LEeNH, cocToANIei U3 MCTOUHUKA
HanpsokeHus ¢ DJIC 9 B u BHyTpeHHuM conpotuBieHueM | Om, Tpéx pe3nucTopos,

HIealLHOr0 BOJBTMETpa M 3aMkHyToro kmwoua K. Hssectno, uto R, =3 Om
uRk,=10wm.

©
Ry R
1 1
O
L
R, K
il
Ili
6, r

Orrpeﬂe.nme, Ha KakKyw BCJIHYHHY  HU3MCHHUTCA  IMOKasaHUE  BOJBTMETpPA,
€CJIH PA30OMKHYTb KJIFOY.

OrTBer: B.

© cKauaHo ¢ myotueti.ru
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Jna zanucu omeemoe na 3adanus 27-32 ucnoav3yiime UUCMBIH JTUCHL.
3anuwiume cuauana Homep 3adanusn (27, 28 u m. 0.), a 3amem — peuwienue
coomeemcmeyroueit 3aoauu. Omeemul 3anucslgéaiime 4émMKo U pazdopuuso.

27

Cornacuo npeanonoxernio M. HeloToHa, KOTOpOE OH MPOBEPHI HKCIIEPUMEHTAIBHO,
TEIJIOBasi MOILHOCTb, OTJaBaeMasi HarpeTbiM [0 Temiepatypsl 1 Telnom
B OKPYKaIOLIyl0 cpey ¢ Oosee HH3KOH Temneparypoil Ty, NpONOpLHUOHATILHA
pazHOCTH TeMmmepaTyp Tena u cpeibl. OTCioIa CeayeT, YTO CKOPOCTh OXJIaKISHHs
tena dT/dt=—k(T—-Ty). D10 ypaBHEeHME MOKHO pelIaTh YHCIIEHHO, JeHCTBYH
clemylommM obpa3om. Pa3o0beM Bpems oOXJaxJIeHHs Tella Ha OJJHHAKOBBIE
UHTepBaJbl Af, B TedeHHe Ka)J0ro W3 KOTOPBIX OyJeM CYHMTAaTh pa3HOCThb
temnepatryp 7; — Tp mocrosiHHOM. 3ateM Haiiném BemmuunHy AT; = —k (T; — To) At —
ITO M3MEHEHHE TeMmepaTyphl Tena 3a uHrepsan Bpemenu Ar. Ilpogomkas Takyio
NPOLEIYPY, MOMKHO ONPEIETUTE X0/ 3aBucumMocTH T(1).

ITycTh cTaNbHOM YaHHUK ¢ KHIATKOM 001Iei Maccoii m = 3 kr octeiBaeT ot 100 °C
no npumepHo 40 °C B Bozayxe ¢ Temneparypoit Ty = 20 °C. Beidbepem At = 4 MuH.
YaeneHas TeEMIOEMKOCTh 4YaHHMKa BMecTe ¢ Bojoil paBHa ¢ = 3000 Jlx/kr,
koddpdunment k= 0,05 mun~'. Paccuuraiite, uemy Oyaer paBHa TemIepaTypa
yaitHuka yepe3 4 muH, 8 mMuH, 12 MHH M T.J. ¢ MOMEHTa Hayaja OCTLIBAHHSA
JIO MOMEHTA JOCTHKEHHSI KOHEUHOH TeMIepaTyphl.

1) INocTpoiite mo HaiileHHEIM TOYKaM rpaUK 3aBHCUMOCTH TeMmeparypbl 1
yaifHUKa OT BpeMeHH f. 2) 3a kakoe Bpemsi fp 4aiHHMK ocTeiHeT ot 100 °C
no mpumepHo 40 °C? 3) Yemy paBHa cpeHSS MOIIHOCTh TEIUIOOTAAYH YaifHHKA
BO BHEILHIOIO CpejIy 3a BpeMsi ocThiBaHUA fo? [losicHUTE OTBETHEI Ha 3TH BOMPOCHI,
yKazaB, Kakue (U3HUYECKHEe SBJIEHHS M 3aKOHOMEpHOCTH Bbl Hcmosb3oBaiu
NpU PeLIeHUH 3aauH.

ITonnoe npasunvhoe pewenue Kaxncooiu u3z 3aoau 28-32 oonxcuo cooepycams
3AKOHBL U POpMYIbl, NPUMEHEHUE KOMOPLIX HEOOXO00UMO U 00CMAmMOYHO 014
pewienun 3aoauu, a mMakKdxice MameMamudeckKue npeodpazoeanus, pacuémsl
C YUCTICHHBIM OMEEMOM U NPU HEODXOOUMOCIMU PUCYHOK, ROACHAIOW{UIL peuleHue.

28

OnuuM W3 BapUaHTOB CHaOXeHWsT T[HTHLEBOWM BojoW HacelneHus Kpbima,
[IOCTPA/IaBILIEro OT CHJIBHOM 3aCyXH, MOKET CTaTh «I0Jy4eHHE BOJIBI U3 Bo3ayxa»! Ha
caMoOM Jiejle, Bjara BCErjJla COIEPKHUTCS B BO3JyXe, U IPH IOHHUKEHUHU €ro
TEMIEPaTYPbl HUKE «TOYKH POCHD M30BITOK BOJIBI KOHJISHCHUPYETCS B BHJIE Karesb Ha
XOJIOTHOM TTOBEPXHOCTH, U CTEKAIOIIYIO ¢ He€ BOJTy MOYKHO coOupats. [Tpe/imonoxmm,
yro B KpbIMy OTHOCHTENIBEHAS BIaKHOCTE Bo3MyXa mpu Temnepatype 77 = 28 °C paBHa
@1 =60%, ¥ MBI ero mMpokauyMBaeM uepe3 TEIIOOOMEHHHMK cO COOPHHMKOM BOJIBI,
oxJlaxkaeHHbIi 1o Temmeparypsl 1> =1°C. Kakoii 00BEéM Takoro BO3JyXa HaJO
npokKayaTh 4Yepe3 TEeIIOOOMEHHHK, YTOObI HaOpaTk OYTBUIKY BOJBI O0BEMOM
V=2 nurpa? JlaBneHus HACBILIEHHLIX MapoB BOJLI MPHU ITUX TEMIIEpaTypax paBHBI,
COOTBETCTBEHHO, Py = 28,4 MM PT. cT. U Py =4,9 MM pT. cT. (1 MM pT. cT. = 133 Tla).
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Ha pucyHke u3o0paikeHa MeXaHHYecKasi CHCTEMa, COCTOSIIIAs

U3  JBYX  MAcalNbHBIX  OJIOKOB, JBYX  HEBECOMBIX

M HEPACTSKUMBIX HUTEH W TPEX Ipy30B MaccaMu my = 3 Kr, _
Mm>=2Kr U ms=1Kr, NMojBellIeHHbLIX HAa KOHLAX HHUTEN. gl,
Bepxuuii HenoaBMiKHBIH 00K 3aTtopmaxuBaioT. Haiiure m,
OTHOIUEHWE CHJIBI HaTSKEHHsA 1, HHUTH, K KOTOPOi
NOJBELIEHEl TPY3bl My U M3, K CWIE HaTskeHus 1| HUTH, m,

K KOTOPOI MMOJIBELLIEH IPy3 M.
my

Ilapp-komokon Ow1 orimr B 1730 roay mo ykazy AHHB HoaHHOBHEI
U3 OJNOBAHUCTOM OpoH3bl M umeeT maccy 202 Touuel. Ero Ttak m He cMoriu
MOJHATEL Ha KOJIOKOJIbHIO, U B 1737 rogy Bo BpeMs «BeJMKOTro rnoxapa» B Mockse
€ro, 1o OJHOH U3 BEpPCHil, YCHJIEHHO 00JHMBaJIM BOAOH, YTOOBI OH HE pacIlJIaBHIICH
(temnepatypa 1utaBieHust Oponsel okoino 1000 °C). B pesynsrate wu3-3a
HEpPAaBHOMEPHOTO OXJaXKIEHHsA KOJOKOJ PacTPecKalcs M OT HEro OTKOJIOJICH
Kycok. IlycTh KOJIOKOJI OXJaKgaaH BOJOH, TeMIrepaTrypa KOTOpoil Oblia paBHa
20 °C. Onenute, kakoii 00BEM 3aHMMAeT BOJSHOH Map cpa3y IMoclie UCTapeHHs
BOJBI, BBUIMTOIl Ha KOJOKOJ, eciau oH oxiaaxaaercas or 900 °C mgo 100 °C.
CunTaiiTe, UTO BCS BOJA NPH MMONAJJAHUK HA METaJUI cpa3y ucnapsieTcs, a yiaelbHas
TEIJIOEMKOCTh OpPOH3bI ONM3Ka K TEIULIOEMKOCTH MeIH M COCTaBiIseT
cs = 380 JIx/(xkr-K). Armocdeproe asanenue po = 10° IMa.

HIkonsHUK coOpa 3MeKTPUYECKYO Lelb U3 0YeHb OOIBIIOro YHca OJJUHAKOBBIX
pe3ucTopoB conpotuBiaeHHeM R = 10 Om kaxapii (cM. cXeMmy LIEITH Ha pHC.).

KX
JleBwIil BBIBOJ LIEMM OH NPHCOEJIHHWI K «MHHYCY» HjeanbHou Oatapeu ¢ DJIC
¢= 12 B. B 3T0if nenmn Ha KaxkJOM clenyromieM «mare» (Homep 1, 2, 3, 4, ...,
N >> 1) Kk npaBoMy KOHIY KajKJOTO Pe3UCTOpa MPHUCOEJUHSIOTCS TNapaUIe/IbHO
em€ JiBa pe3ucTopa, a B KOHIIE [E€NH BCe IIpaBble BBIBOILI PE3UCTOPOB
npUcoeUHAIOTCA K «rumocy» Oarapen. Kakas mowmwHocTh Pisy OyaeT BBIICIATHCA
Ha TPEThEM CBEPXY PE3UCTOpE M3 3-T0 «Iara» LEeNu Mmocie 3ambikaHus kimoya K?
(DTOT pe3ucTop Noka3aH Ha CXEME CTPEJIKOM. )
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Ilpu wHaBemeHuH (oOTOKaMepsl «HAa Pe3KOCTB» IUIOCKOCTH  HM300paKeHHs
COBMEILIAeTCSl C IJIOCKOCTBHIO IUIEHKH WM onTHdeckoil maTtpuubl. [Ipu sTom
Ka)KJOH TOYKE B IUIOCKOCTH TIpe/IMeTa COOTBETCTBYET TOYKa H300pa)KeHHs.
Onuako, eciii CHUMaeMbIH 00BEKT UMeeT «TJTyOHHY» B HampaBJIeHHH ONTHYECKO
OCH 00BEKTHBA, TO MPEIMEThI, PACIOJIOKEHHbIEe OJIMKEe HIIH JaJlblle, MOIydatoTCs
«HEPEe3KUMM», TAK KaKk H300pa)KeHHs MX TOYUEeK JIeKaT JiajbIle I OJrKe TUIEHKH.
«["myOuHO# pezkocTH» Ha3bIBaeTCA NMPOJIOJIBHBIH pa3Mep «00IacTH MpeMETOB»,
B IpejieslaX KOTOPOro OHH e€lIE BHIHBI «YETKO», TO €CTh Pa3MBITHE TOYEK
u300pakeHnss He TMpEeBBIIAET OnpeaenéHHo BenuuuHbl. [yOuHY pe3kocTH
MOJKHO YBE/IIMYHUTh, €CJIIH YMEHBIIUTh JIHAMETP OTBepcTUs (muadparmer),
MpPOMYCKAKOIEero CBeT yepe3 00beKTHB BHYTPh KaMepBHl.

PaccmoTtpuTe ciydaii, Korja npeaMeT (TO4Ka) HaXOJWUTCA Ha pPacCTOSHUUA d =5 M
Ha ONTHYECKOH OCH OOBEeKTHBa (TOHKOH JIMH3BI) ¢ (POKYCHBIM pPacCTOSTHHEM
F =24 mm u nuamerpom auadparmel D = 15 mM. Onenure, Ha KaKOM pacCTOSHHUM
Ad Onmuxe K OOBEKTHBY MOJKET pacmojiaraTbCsi Jpyras TO4YKa, HYTOOBI
e€ m300pakeHNe OCTaBajIOCh YETKHUM, TO €CTh PAJIMYC Pa3MBITOH TOUKH HA TUIEHKE
He mnpesbiman (0,01 mm? PemreHne mnosicHUTEe YepTeoM, H300pa3MB Ha HEM
XO0J1 JIydeil B ONTHYECKOH CHUCTEME.
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