TpenupoBounasi padora Ne5 mo ®PU3UKE
11 xkaacc
17 masg 2021 roga
Bapuant ®12010501

Breimmonmgena: ®H1O KJ1acc

NHcTpyKIUSA M0 BBHINOJIHEHHIO PA0OTHI

Ha BrImonHEHHE TPEeHHPOBOYHOI paboThl mo Qu3uKe OTBOAUTCA 3 dYaca
55 muayT (235 Munyt). PaboTa cocTouT M3 ABYX UYacTell, BKIIOYAIOIUX B cebd
32 3azaHus.

B zapanuax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBeTOM SABIMETCA II€JIO€ YHCIIO
WIH KOHEYHas JecATHYHAs JpoOb. OTBET 3amUIUTE B II0J€ OTBETa B TEKCTE
paboTel. EquHuner m3amepenns pU3ndecKUX BEIHYNH MHCATh HE HYXKHO.

OtBeToM Kk 3amanussmM S5-7, 11, 12, 16-18, 21, 23 u 24 saBusgercsa
IocIIeIOBaTeIbHOCTE IH(p. OTBET 3amummTe B II0JIe OTBETa B TEKCTe pabOTHI
0e3 mpo0eIIoB, 3aMATHIX H APYTUX JIOMOJHATEIHHEIX CHMBOJIOB.

OtBeTOoM K 3amaHmio 13 sBisercs cioBo (cioBa). OTBeT 3amHUINATE B IIOJIE
OTBeTa B TEKCTE paOOTHI.

OtBeToM K 3aaHusaMm 19 u 22 sgBiagrorcsa asa unciaa. OTBeT 3aIHUINHTE B IoJIe
OTBETa B TEKCTE paOdOTHI.

OtBeT K 3a7aHusaM 27-32 BKIIIOYaeT B ce0s MoApoOHOE OIMCaHNEe BCETO XO01a
BBIIIOTHEHUA 33jaHusA. Ha 4iCcTOM JIHCTe YKaXKUTE HOMEP 3aJaHHs U 3aIUIINTE €T0
MOJIHOE PEIICHHE.

IIpu BBMUHCIEHHUAX pa3pelIaeTcs HCIOJIb30BaTh HEIPOrPaMMHPYEMBbII
KaJIbKYJIATOP.

Bce 3ammcu BBIIONHSIOTCA SIPKUMH YEpHBIMH depHUIaMu. Jlomyckaercs
HCIIOJIb30BAaHUE TeJIeBON HIIH KaUJUIIPHOH PYYKH.

HPH BBIITOJIHCHHH 33,[[3HHfI MOXKHO IIOJIB30BAThCA YCPHOBHKOM.
3anucu B YE€PHOBHKE HEC YUYHTLIBAIOTCH IIPH OI€eHHBaHHH paﬁDTbI.

Ba.]'I.T[BI, IIOJIIYUYCHHBIC BamMu 3a BEIIOJIHEHHEIE 3alaHusA, CYMMHPYIOTCA.
HOCTapafI'TeCB BBITIOJIHUTE KaK MOXKHO OOJIBIIe BaﬂaHHI‘;I H HaGPaTB HanOoIbIIIee
KOJINYECTBO OaJUIOB.

Kenaem ycnexa!
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[RS]

Hipxe IIpHUBCICHBI CIIPABOYHLBIC AAaHHBIC, KOTOPBIC MOTIYT I[OHEI,[[O6HTLC§I Bam
IIpH BBIIOJTHCHHUH pa60TBI.
l{eCHTH‘IHbIe NMpHCTAaBKH

Haumeno- Haumeno-
0Oo0o3Hauenue | MHOKHUTEID Oo0o3Hauenue | MHOKHTEIb
BaHHeE BaHHE
rura I 10° CaHTH C 1072
Mera M 10° MIJITH M 1073
KHIIO K 10° MHKpPO MK 10°°
TeKTO T 107 HAHO H 1077
e i 1071 IMHKO I 1074
KoHcTaHTBI
YUCIIO T Tt=3,14

YCKOpEHHE CBOOOHOTO mafeHns Ha 3emie  |g = 10 m/c?

I'paBHTALMOHHAS IIOCTOSHHAS G=6,7 - 107! H-m*/xr?
YHHUBEpCcaJIbHas Ia30Bas MOCTOSHHAS R = 28,31 JIx/(monn-K)
rmocTossHAAs bobrMaHa k=138-102 Ixw/K
[IOCTOSTHHAsL ABOTaipo NA=6"-10% momp!
CKOPOCTh CBETa B BAKyyMe c=3-10%m/c

K03 hUITIEHT TPOIOPIIMOHATBHOCTH

B 3akoHe Kymona k=

= =9 - 10° H-M¥/Kir*
4re,

MOJIyJb 3apsi/ia 3JIEKTpoHa (31eMeHTapHbII

8 e=1,6- 10" Kn
>JIEKTPHYECKHIT 3apsiT)

nocrosaHas [nanka h=6,6-103 IIx-c

CooTHoOIIEeHHA MEKIAY pas/IHIHBIMH €IHHHIIAMH

TeMmeparypa 0K=-273 °C

aTOMHAs €IHHAIIA MACChI la.e.m. =1,66 - 10?7 kT

1 aToMHasa eqUHHIIAa MacChl SKBUBaJIeHTHA 931,5 M»B

1 2JIEKTPOHBOIBT 13B=1,6 10" Ix

1 actpoHOMUYECKasA €TUHUIIA 1 a.e.= 150 000 000 xm

1 cBeTOBOII TO 1 cB. TOn =~ 9,46-10"° m

1 mapcek 1 nx = 3,26 ¢B. roza
Macca 9acTuig

3IEKTPOH 9.1 -103'kr=5,5-10%a. e. m.

IPOTOH 1,673 - 10?7 xr = 1,007 a. e. M.

HElITpOH 1,675 - 1027 xr = 1,008 a. e. M.
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ACTp OHOMHYECCKHE BCJIHYHHBI

CpeaHUll paguyc 3eMiIu Re =6370 km
pagnyc Conia Ro=06,96 - 108 M
TeMneparypa nmopepxaoctu CoiHia T'=6000 K
IL1oTHOCTH
BOJIBI 1000 xr/m? [mozcomHedHOTO Macia 900 xr/m*?
TIpEBECUHBI (COCHBI) 400 xr/M®  |amroMuHUA 2700 kr/m
KEPOCHHA 800 xr/M®  pkenesa 7800 xr/m>
pTyTH 13 600 xr/m’
YiaeabHasi TeLJIOEMKOCTD
BOJIBT 4.2 - 10° Ixx/(xr-K) ATFOMUHHS 900 JIx/(xr-K)
abaa 2.1 - 10° JIx/(xr-K) Meau 380 JIx/(xr-K)
Kelesa 460 JIx/(xr-K) gyTryHa 500 JIx/(kr-K)
CBHUHIIA 130 JIx/(kr-K)
YiaennHasi TeMJI0TA
MapooOpa3oBaHUs BOJIBI 2.3 - 108 JIx/kr
IJIaBJICHIS CBHHIIA 2.5-10* JDK/KT
I1aBJICHUA JIbJ1a 3,3 - 10° Jlx/kr

HopmaabHble ycJI0BHSA

nasinenne: 10° [Ta, temneparypa: 0 °C

Moasipras macca

28 - 1073 xr/MOTb

4 - 1073 xr/monb

asora reus

aprosa 40 - 107 kr/Mom5 KHCIOpoja 32 - 1073 kr/mMoun
Bojgopona |2 - 107 kr/Mois JUTHSA 6 - 1073 kr/mMomB
BO3yXa 29 - 1073 kr/MomnB HeoHa 20 - 1073 kr/Moun
BO/JIBI 18 - 1073 kr/momn YIJIEKHCIIOTO ra3a 44 - 107 xr/MoIB
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Yacts 1

Omeemamu kK 3adanusm 1-24 saenawomca cioeo, uugpa, uucio uiu
nociedosamenvHocmy yup unu uucen. 3anuuiume omeem 6 noie omeemd
6 mexcme pabomut. EOuHuybl usmepenusa Quiudeckux eenudut NUCAmMb He HYHCHO.

Toueynoe Ttemo aABmxercsa BAONb npsamond OX 10 TIIAAKOH TOPH30HTAJIBLHONI
nmoBepxHocTu. Ha pucyHke wuzo0pax€H rpaduk 3aBHCHUMOCTH TIPOEKITUU dy
YCKOPEHHUs 3TOro Tejla OT BpeMeHH f. B MOMEHT BpeMeHH { =5 c HOpoeKIus
CKOpOCTH 3TOTO Tena Ha ock OX paBHa 10 m/c. UeMy OB paBeH MOIYIb CKOPOCTH
3TOTO TeJla B MOMEHT Havaja JBIbKeHHs npu { = 07

a,, m/c?}
2
M4 ¢ % b izre
=2
—4
OtBerT: M/c.

B 2016 roxy actpoduzuk K. baTeirmH BBICKa3al THIIOTE3Y O CYIIECTBOBAHHU
B ComHedHOU cucteme JIeBsSToH IuaHeThl. OH OIIEHHJ, 9YTO Macca 3TOU IUIAHETHI
npuMepHo B 10 pa3 Oompille Maccel 3eMiIH, a JHaMeTp — HOPHUMEpPHO B 2 pasa
Oonpie 3emMHOro. CumTas 3TH OIEHKH IIPaBHIBHBIMH, HalUTe OTHOINEHUE
MOJYNIsl YCKOPEHUS CBOOOJHOrO TMAaJIeHHS Ha IIOBEPXHOCTU STOH IUIAHETHI
K MOAYIIO YCKOpeHHsS CBOOOAHOTO TMaJeHHUs Ha IIOBEPXHOCTH 3eMIIH.
HemsBectHyro IaHeTy H 3€MIK0 MOXKHO CYHUTATh OJHOPOJHBIMHU IIapaMHu.
OTBET OKPYIJIUTE JIO IECATHIX JIOJIEN.

OT1BEeT:
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TodegHoe Teno Maccoll 8 KI' IBUKETCS BIOJIb TOPU30HTAIILHOM IIpsiMoil. Ha pucyHke
H300paXkeHa 3aBUCHMOCTh KHHETHUECKOH SHEepruu FEj; 3TOro Teila OT BpEeMEHHU 1.
Uemy paBeH MOAYIIb UMITYJIbCa 3TOrO TeJa B MOMEHT BpeMeHH [ = 2 ¢?

Ek,ﬂ}l{“
6
4
-
)
° 1 2 3 4 5 tc
OtBeT: KI-Mm/c.

IlepBBIit MaTemMaTHudecKkuii MasTHHK coBeprmaeT 30 komeOanmit 3a 20 ¢, a BTOpoil
MaTeMaTHYeCKHll MasTHHUK coBeprraeT 60 komeOanmii 3a 80 c. Bo ckompko pa3
JUTHHA BTOPOTO MasgiTHUKA OOJBINE JIHHBI IEpPBOTO?

OTtBeT: pas(-a).
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JIBe cunbl F} u F, ypaBHOBEIIMBAIOT CHCTEMY HEBECOMBIX Bepxwsis onopa

4 LLLLLLLLLLLLLLLLLLLLLLL,
OJIOKOB, COETUHEHHEIX C IIOMOIIBIO HEBECOMEIX
HepacTsDKUMBIX HuTell. [ludpamu Ha pucyHke 0003HAYEHBI
CBOOOJIHBIE BEpPTHKAJIbHBIE ydacTKH HuTell. Bribepure aBa
BEPHBIX YTBEPXKICHHA.

Hukasis oropa

1) Ha BepxHIOI0 Oomopy cO CTOPOHBI BCEX HUTEN AEHCTBYET MOJHAs CHJIa, MOJYJIb
KOTOpPOH paBeH cyMMe Moaylell cul 'y u F.

2) Ha HIKXHIOIO OIOpY CO CTOPOHBI HHUTH JIEHCTBYET CHIIA, MOJYJb KOTOPOI
MEHBIIIE, YeM CyMMa MoayJien cuit Fy u F;.

3) Mopayns cHiIbl HAaTSXKEHUS yJacTKa HHUTH 2 B YETHIPE pa3a MEHBINE MOYIIS
CHUJIBI HAaTSDKEHHS y9acTKa HUTH 9.

4) Monaynb CWiIbl HATSDKEHHUS Y9acTKa HUTH | paBEH MOJIYNIO CHIIBI HATKEHUSA
ydJacTKa HUTH 8.

5S) Moaynb cuibl HATSDKEHUSI y4acTKa HHTH 6 B deThIpe pa3a Oollbllle MOIYISA
CHUJIBI HAaTSDKEHHS y9acTKa HUTH 4.

OT1BEeT:

IlogpéMHBINT KpaH Ha CTPOIIKE PABHOMEPHO IIOJJHUMAET IPy3 Ha HEKOTOPYIO
BBIcOTY. bpuraaup pacnopsiiics NMoNENHTh K KPIOKY KpaHa Ipy3 BIBO€ OOIIbIIeH
Macchl U MOJHATH €ro Ha Ty e BBICOTY 3a BTpoe Ooibiiiee BpeMs. Kak m3MmeHsaTcs
B T€UYEHHUE BTOPOTO IOABEMA IO CPAaBHEHHIO C NEPBBIM IIOJBEMOM COBEpIIaeMasi
KpaHoOM paboTa U ero Moje3Hast MOITHOCTh?

ﬂﬂﬂ Ka)K,HOi;I BCIIHYHHEI OIIPCICIINTC COOTBGTCTBYIOHIHfI XapaKTCp U3MCHCHHA:

1) yBemaurcs
2) YMEHBIITHTCS
3) He U3MEHUTCS

3anuimmTe B TaOmuIly BeIOpaHHBIE UGB 1708 Kaxaol (U3HIECKOH BEITHMYHHBI.
[Mudpst B 0TBETE MOTYT OBTOPATHCS.

Pa60Ta, COBeCpIIacMasd KpaHoM Ilone3nas MOITHOCTEL KpaHa
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Hepecomyro mpyxXuHy IOJIBEIIHMBAIOT K IHOTOJKY B BEPTHKAIBHOM IIOJIOKEHUU
(cm. puc. 1). 3arem k €€ CBOOOJHOMY KOHITY IPHUKPEIUISIOT TPy3 TaK, YTOOBI
OH OKa3aJici B MOJIOKeHUU paBHOBecHs (cM. puc. 2). [locae 3Toro rpy3 cMemaror
BJIOJb BEPTHKAIM U3 TOJIOXKEHHS paBHOBecHsA (CM. pUC. 3) U OTHycKamT 0Oe3
Ha4daJIbHOI CKOPOCTH.

puc.1 puc.2 puc.3
0 0 0
2 2= 2 =
4 4 S 4—=
6 6 6
8 8= 8 —
10— 10— 10
12— 12—@ ] ——N
| I— 7] E— 14 —
o] — = = 16
x,cmY x, cmY X, cm

I'py3 HaunHaeT coBeprnaTh CBOOOHBIE TapMOHHYECKHE KOJNeOaHUA. Y CTaHOBUTE
COOTBETCTBHE MEXKITy (PU3MYeCKHMH BelHYHMHaMu W ux 3HauveHmwimu B CIL
K xaxxq0if mO3UIMH MEPBOTO CTOJIONA MOJOSPUTE COOTBETCTBYIONIYIO MO3UIIHIO
U3 BTOPOro CTOJOIIAa M 3alUIATe B TaOJIUIy BEIOpaHHBIE ITHGPH O]
COOTBETCTBYIOIUMHA OYKBaMH.

OU3SNYECKAS BEJIMUYNTHA SHAUYEHHE ®I3NYECKOI
BEJIMUNHEI B CH1
A) Moy MaKCHUMaJIbHOU CKOPOCTH Tpy3a 1) 03
b) wacrora v xonebanmii rpysa 2) 0,628
3) 3
4) 21,6
Alb

OT1BEeT:
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B cocyne mox mopiHeM HaxoJQUTCS HJcalbHBIN Tra3. B cTeHke cocyla ecTh
KJallaH, ¢ MOMOINBI0 KOTOPOTO MOKHO H3MEHATh KOJHUYECTBO Ta3a B COCY/IE.
Ilepememniasi mopiIieHs, MOXHO H3MEHATH 00BEM cocyga. Ha pamarpamme
1300pakeHblI YeTHIpEe PaBHOBECHBIX COCTOSHHA Ta3a, COOTBETCTBYIONIHE Pa3HBIM
3HadyeHHsAM 4dYnciaa N dYacTHI] B COCyJA€ M 3aHHMaeMoro rasoMm oOnéma V.
Temneparypa ra3za mnoAAepKuUBaeTca IocTosiHHON. OmpenenuTe OTHOIICHUE
MaKCHMAaJIbHOTO JIaBJICHUA B COCY/I€ K MUHUMaJIbHOMY.

N

5N,

4N, 1

3N, 3

2Ny

Ny Ze 4

0 Vo 2V, 3V, 4V, SV, 6V, V

OT1BeT:

WneanpHBI OJIHOATOMHEIN Ta3 3aHmMan o0séM 3 1 mpu gaBieHun 400 xlla.
3aTeM ra3 pacHiIpwiIcs W CTal 3aHuMaTh o0bEM S5 1 mpu masiaenmn 200 klIla.
B stom mpomecce raz copepmmua padory 500 JDx. Kakoe KOJIHYECTBO TEIUIOTHI
MIOJIYYIUJI Ta3 B 3TOM IIPOLIECCE, €CIIU Macca raza B cocy/le Heu3MeHHa?

Otger: JIxK.

B mennpiii kamopuMetp maccoir 500 r, HaxoauBmuiica mpu Ttemireparype 20 °C,

Hammm 200 T BoJBI, TeMIlepaTypa KoTopoil 0suta paBHa 50 °C. Uepes HeKoTOpOE
BpeMs, KoOrjla MeXJy BOJOIl U KaJIOPUMETPOM YCTaHOBHIIOCH TEILIOBOE
paBHOBecHe, TeMIlepaTypa BoAsl B HEM okazamach paBHoi 40 °C. Kaxkoe
KOJINYECTBO TEIJIOTHl OBUIO OTAAHO BOAOI M KaJOPUMETPOM B OKPYIKAIOIIYIO
cpeny?

OtserT: JIxK.
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B cocyne Haxomurcs naBa Mons azoTa. B momeHT BpemeHu f=0 B cocyge
IIPUOTKPHIBAIOT KJIAIIaH, Yepe3 KOTOPBI ra3 HadyMHAET MPOCAYHBATHCA U3 COCy/a
B OoKpyxaromyto cpeny. IIpu 3Tom Temmeparypa rasa B cocyje MOAepKUBACTCA
paBHoit 301 K. Ha pucynke m3o00pakéH rpaduk 3aBHCHMOCTU JaBJICHHS p Tasza

B COCY/JI€ OT BPEMEHH {.
p, kIa |

300

200

100

~
~
hY -

0 20 40 f. MUR
BBI6epHTe JABa BepHB]X yTBep}I{,[LeHHH Ha OCHOBAHHHM aHaJIHM3a HpeﬂCTaBHeHHOFO

rpaduka.

1) Cxopocts yreuku raza passa 0,04 Mos/MHH.

2) OO6BEM cocyna paBeH ~2 JUTpA.

3) HauannHas KOHIIEHTpalLMs I'a3a B cocy e Obu1a paBHa ~100 M.

4) Macca raza B cocyjie B HAaUaJIbHBIII MOMEHT BpeMeHH ObLiTa paBHa 56 T.

5) CpeﬂHﬂﬂ KHHCTHYCCKAasA OSHCPIHUA XAOTHYUCCKOI'o JIBHKCHHA MOJICKYII TI'd3a
B COCTOSIHHH 1 B TpH pa3a 60JII:HIG, 9YeM B COCTOSIHUH 2.

OT1BEeT:

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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B 3akprIToM cocyzie 00BEMOM J HaXOIUTCS BIAXKHBII BO3YX IpU TeMitepatype 7.
Ero otHocHuTenbHas BIAXHOCTh paBHA (. I[IMOTHOCTH HACHINNIEHHBIX BOJISHBIX
TIApOB IPH 3TOH TeMIepaType paBHA Py, MOISPHAS Macca BOJBI LL.

YCcTaHOBUTE COOTBETCTBHE MEKAY (QHU3MYECKUMH BEIHYHHAMH H (OpMyJIaMHu,
IT0 KOTOPBIM HX MOYXHO PacCYHUTATh.

K xaxxmoif mO3UIMU MEpPBOTO CTOJIONA MOJA0EPUTE COOTBETCTBYIONMIYIO TO3UIIHIO
U3 BTOPOrO CTOJIONIAa W 3alMIATe B TaOJIWMIy BEIOpaHHBIE ITHGPH IO
COOTBETCTBYIOIIUMHU OYKBaMH.

OUBNYECKAS BEJIMUNHA OOPMVIIA
A) Macca BOJEHI B cocyzie 1) oup RT
b) mapnpanpHOe JaBICHHE BOMSIHBIX IIApOB Q) op RT
B cocy/le HT
3) Vpu/o
4) oVps
Alb
Ortser:

OTpUnaTeTbHO 3apsDKEHHAs YacTHIA BJIETA€T B OJHOPOJAHOE MAarHUTHOE ITOJIe
(cM. pHCYHOK).

&y

OnpenennuTe, Kak HallpaBlIeHa OTHOCHTEIIBHO INIOCKOCTU PUCYHKA (6Hpaso, 6/1e6o,
86epx, 6HU3, K HaOIr00ameJiro, om Haoarwoamens) cuia JlopeHna, IelcTBYOMAL
Ha 3Ty 4acTuiry. OTBeT 3allUIINTEe CJIOBOM (CIOBaMH).

OT1BEeT:

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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B pe3ynprare pacmana >JI€MEHTApHOH YacTUIBI C HEKOTOPBIM 3apsioM ¢ —
IMHOHA — POXKIAKTCS MTO3UTPOH, 3JIEKTPOHHOE HEUTPHHO U 3NEKTPOH-TIO3UTPOHHAs

mapa. Haliqute oTHomeHue ¢/e, TIe e — MOOYIb 3apsjia >SIEKTPOHA.
OTBeT AaliTe B BHJIE IEJIOTO YHclIa (C YIETOM 3HAKA).

OT1BEeT:

TodeuHplil MCTOYHHK CBETa PACHOJIArae€TCsi HAa IJIAaBHOM OIITHYECKON OCH TOHKOU
coOuparorieil JMH3BI Ha PAcCTOSHUN @ OT JMH3BL JIeHCTBUTENEHOE H300paskeHHe
3TOTO UCTOYHUKA B JAHHOW JIMH3€ HAaXOJUTCS Ha paccrosHuu b ot Heé. Ha pucynke
M300pakEH rpaduK 3aBUCHMOCTH b 0T a. OmpeieTuTe ONTHIESCKYIO CIITY STOH JIMH3EI.

b, cmA
16
i
1
12 1
i
1
l\
Y
8 \\“
\\\
4 TTe--
"y 2 3 4 5 6 7 acwm
OtgerT: JUITP.

DneKTpUYecKass Ielb COCTOUT U3 IOCIEOBAaTEIbHO COEAUHEHHBIX HACaIbHOU
oatapeu ¢ DJIC E, KaTyIIKH CONPOTHBICHHEM R U MHIYKTHBHOCTBRIO L, a TaKKe
KJIF0Ya, KOTOPBIH CHadajaa pa3oMKHYT. 3aTeM KII0Y 3aMBIKAIOT.

W3 nmpuBeIEHHOTO HIKE CIIUCKA BEIOEPUTE /IBA MIPABUIIBHBIX YTBEPIKICHUA.

1) Cpa3sy mocie 3aMbIKaHUA KIIOYa CHJIA AIEKTPUYECKOro TOKa B IlemU OyaeT
OTJIMYHOI OT HYJIS.

2) Cpa3y nocie 3aMbIKaHUS KITF0Ua MO TYJIh HAIIPsDKEHUS Ha KaTyIIke Oy/eT paBeH K.
3) Ilocre 3aMbIKaHus KJIF0Ya B eTH BCE BpeMsi OyeT IPOTEKATh ITOCTOSHHBIH TOK.

4) Yepe3z odeHb OoyblIOe BpeMs IIOCHE 3aMBIKAHUS KIOYa B IemUd OyjeT
IIPOTEKATh MMOCTOSHHEBIN 3JIEKTPUYECKUIT TOK cruton E/R.

5) Ilocne 3aMbIkaHHs KIOYAa B IeNH OYAyT IMPOUCXOAUTH TapMOHHYECKHE
KoJe0aHUs 3MEKTPHIECKOro TOKA.

OT1BeT:
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B BepTuKalIbHOM OJHOPOJHOM MAarHUTHOM IIOJIE C HHIAyKIUEHl B paBHOMEpPHO
IIepEeMEIAT BJOJIb TOPHU30HTAIBHOH IUIOCKOCTH CO CKOPOCTBIO V' IIPOBOJHHUK
muHOT L (cM. pHCYHOK, BHJI CBepXy). KOHIIBI TIPpOBOJHUKA CKOJB3ST
10 TIPOBOJSINUM pelbcaM, COINPOTUBIEHHE KOTOPHIX IIPEHEOpEXKNMO MaJo.
Mexay KOHIIaMH pelIbCcOB BKIIOUEH UealbHBII aMIIEpMETP.

—

B
®

_) E“
L ?,-@

Kak m3mensaTcs Bo3HuKaromas B KoHType 3/]C HHIyKIIUU U CHiIa IPOTEKAIOIIETO
gepe3 aMIepMeTp TOKa, €CIU IIPOBOJAHUK 3aMEHUTh Ha JPYToil — TOH K€ JINHBI
U TIONEPEeYHOr0 CEYEHHs, HO ¢ OONBIINM YAEIbHBIM COIPOTUBJICHUEM,
U IIepeMeIaTh ero ¢ TOH e CKOPOCTHIO B TOM )K€ MarHUTHOM HoJIe?

HJ'DI Ka)KILOI‘;I BCIIMYHHEI OIIPCICIINTC COOTBGTCTBYIOHIHfI XapaKTcp U3MCHCHHUA:

1) yBemumaurcs
2) YMEHBIITHUTCSA
3) He H3MEHHTCS

3anuimmTe B TaOMUIly BBIOpaHHBIE UGB I8 KXol (U3NIECKON BETHYUHBL
ITudpst B 0TBETE MOTYT TOBTOPATHCS.

DJ1C uaayKIun, Cuna Toka,
BO3HUKAIOMNIAsA B KOHTYpe MIPOTEKAIOIIETO YePE3 aMIIEPMETP

18

JIBa cuH(}a3HBIX KOTEpPEeHTHBIX HCTOYHHKAa cBeTa S; W S>, a Takke Todka A
PaCITOIOKEHBI Ha OJHOII mpsaiMoii. B Touke 4 HaOmogaeTcss HHTepepEeHITNOHHBII
MakKCUMyM. J[71iHa BOJTHBI H3ITy4aeMOIo CBeTa A.

VYcTaHOBUTE COOTBETCTBHE MEXAY PUCYHKAMU U (OpPMYIaMH, CBS3BIBAIONIUMHU
paccrosiHuA L u L, ToKa3aHHBIE Ha 3TUX PUCYHKaX.

K xaxmoli mo3unuu mepBoro croliiblia moAOepUTe COOTBETCTBYIONIYIO ITO3HITHIO
U3 BTOPOrO CTOJOIIAa M 3alMIUTe B TaOJIWUIy BEIOpaHHBIE ITHPPH IO
COOTBETCTBYIOIMUMH OykBamu. B ¢popmynax m — HaTypadbHOE YUCTIO.

PUCYHOK OOPMYVYIJIA
A) L Ly L Ly i 1) L1+ L,=mh
b.'] lSl‘-z /.4 2) Lg = L] =mA
B) L Ly 3) Li=mh
S, A 5 4) L, =mk
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Ha pucynke uzobpaxeHbl TpeKH O-4acTUIBI, 3JIEKTPOHA, MO3UTPOHA, HEHTPOHA
U IIPOTOHA, ABIDKYIIUXCS B OJHOPOJHOM MAarHUTHOM IIOJi€, JTMHHUHU HHIYKIIUH
KOTOPOTO NEPHEHJHKYISIPHBI IIIIOCKOCTH pHCyHKa. CKOpPOCTH BCEX YacTHUI]
B MOMEHT HUX IIONaJaHUsl B IOJIE€ OANHaKOBbIe. Olpe/ieIuTe MacCOBOE H 3apsA0BOE
YHCJIO YaCTHIIBI, KOTOpas 0003HaueHa HOMEpOM 1.

*—.—-

X X X
2 ' =
S : B
X SN 1 X X
e N
XT3 Xy X X
’a""'-.\\ \ TG
4 N, X ¥

— -

MaccoBoe 4uciio 3aps10BO€E YUCIIO

20

B ABYX HpOGHpKaX HaXoIATCA ABA PA3HBIX PaJIHMOAKTHBHLIX 3JICMCHTA. Hauannnoe
KOJIMYCCTBO ANCp IIECPBOTO 3JICMCHTA B 8 pas 0O0JIBIIlE HAYAJILHOTO KOJHYECTBA
AOcp BTOPOIo 3JICMCHTA. qepe?, BpEM:iA, paBHOC IIATH IICpHOAaM IIoJdypacliaga
IICPpBOT'O 3JJICMCHTA, KOJHYCCTBA HCPACIIABIIHXCA ANCp IICPBOTO H BTOPOTO
JICMCHTOB OKa3aJIMCh OJHHAKOBBIMH. HafI,HHTG OTHOHNICHHC IICPpHOAa IIoJIypaciiaia
BTOPOT'O 3JICMCHTA K IICPHOOY ITOJIypaciiaga IICpBOTO 3JICMCHTA.

OT1BeT:

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM



21

Ousuka. 11 xnace. Bapuant ©®112010501 14

B mepBoM skcnepuMeHTe aTOMBI BOJIOPOJia OOIY4YaroT MOTOKOM (DOTOHOB TaKOM
YacTOTBI, YTO 7JJEKTPOHHI B aTOMax IEPEXOASIT C HHEPreTHUYECKOIO YPOBHA
c HoMepoM 7 > | Ha sHepreTUdecKuil ypoBeHb ¢ HomepoM 7 + 1. IIpu mocranoBke
BTOPOTO D3KCIIEPUMEHTa YacTOTy (OTOHOB MOAOUPAIOT TAKOW, UTO 3IEKTPOHBI
B aroMax TIepeXoAsAT C JSHEePreTHYecKoro YypoBHI ¢ HoMmepoM n— 1
Ha DSHepreTUYeckuil ypoBeHb ¢ HoMepoM n. Ormpenennte, KaKk H3MEHAIOTCA
BO BTOPOM 3KCIIEPUMEHTE 10 CPABHEHUIO C MIEPBBIM JIIMHA BOJHEI MaIal0IEro Ha
aToM (pOoTOHa U IpUpaIeHue SHEPIUU aToMa B pe3yiIbTare MorjioneHus GoToHa.
JIns ka0l BeTMYHHBI OIIpEe/IeIUTe COOTBETCTBYIONIHUI XapaKkTep N3MEHEHHS:

1) yBenmmuuBaercs

2) yMEHBIaeTCA

3) He U3MeHAeTC s
3anummuTe B TAaOJIUIY BRIOpaHHBIE MUMPHI I KaXKJ0H (U3NIECKON BEIHYHHEL
[Mudpsr B 0TBETE MOTYT MOBTOPSTHCH.

JImHa BOJIHBI aJ1alOIIETO IIpupamnienne sHEprun aToma
Ha aToM (oToHa B pe3ynbTaTe MoriomnieHus GoToHa

22

JInst  u3MepeHHA ~ OCBEIIEHHOCTH  HCHONB3YIOT  INPHOOPHI,  Ha3bIBacMbIE
mokeMmeTpaMu (eauHHIa ocBeménHocTH B CU — mokc). Ha pucynke mokaszaHa
dbotorpadus coBpeMeHHOTO HHGPOBOTO TIOKCMETpa, CAEIaHHAs BO BpPEMs €ro
HCTIONB30BaHUA. UeMy paBHa HU3MEpPEHHas C IIOMOINBIO 3TOTO IIOKCMETpa
OCBEIEHHOCTh, €CIIH B IaclopTe mnpudopa yKazaHO, 4YTO OH oleclednBaeT
norpenHocTs u3mepenus 10 %?

I+

OrtseT: ( ) JIIOKC.

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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JLnst 3KcniepIMeHTaIbHOI TIpoBepku 3akoHa I1lapis ydeHHKy OBIT BBIIAH KOMILJIEKT
oOopyaoBaHUA I MpaKTHYEeCKHX 3ajaHuil mo TeMe «l'a3oBble 3akoHBI». B cocTaB
3TOTO KOMIUIEKTA BXO/IST:

1) maHOMeETp;

2) cocyJl TOCTOSHHOI'O 00BEMaA, CHaO0XEHHBIH HarpeBaTEeNbHBIM >IE€MEHTOM,
BCTPOEHHBIM TEPMOMETPOM U KJIAIIAaHOM JUISl IIOJICOETUHEHU MAaHOMETPA;

3) BEPTHKANBHBIN IMWINHIPUYECKUN COCYJl C IJaJKUMH CTE€HKaMU, 3aKpBITHI
CBEpXy MACCHBHBIM IIOPIIHEM, CHAOXXEHHBI HarpeBaTelbHBIM 3JIEMEHTOM
U BCTPOEHHBIM TEPMOMETPOM,;

4) cekyHIOMED;

5) nuHeHka.

VYkaxuTre HOMepa JABYX NPHOOPOB, KOTOpPhIE HEOOXOUMO HCIOJIB30BaTh YUEHUKY
JUIS IIPOBEPKH YKa3aHHOT'O 3aKOHA.

OT1BEeT:

Ha pucyHke cxeMaTHYHO ITOKa3aHa 3BOJIOIUA 3Be3Anl Thma ComHia. MacmralObr
H300pakeHU OTHOCUTENBHO JIpyT Apyra He coOmroaeHsl. CTpenkaMy IOKa3aHo
HaIlpaBJIeHHE 3BOJIIOIIIN OT caMoi panHeii (1), mo mocneauei (5) craanm.

Bribepute Bce BepHBIE YTBEPKICHHUSA, KOTOPBIE COOTBETCTBYIOT 3TOMY PHCYHKY.

1) HMzobOpaxenue (1) WIITIOCTPUPYET CTAIHIO MPOTO3BE3IHI.

2) Ha cragum (2) cBeTUMOCTB 3BE€3/IbI CO BPEMEHEM YMEHBIIIAETCH.
3) Ha ctaguu (3) 060109Ka 3B€36I MHOTOKPATHO pacIIHpIETCs.
4) Ha cragnu (4) n300pak€H 0CTATOK BCIIBIIIKH CBEPXHOBOIA.

5) Ha cragnu (5) 3Be31a mpeBpamiaeTcsa B YEPHYIO JIBIPY.

OT1BEeT:

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM



Ousuka. 11 xnace. Bapuant ©®112010501 16

Yacth 2

Omeemom Kk 3a0anusam 25-26 aenaemcsa ducio. 3anumwiume 3mo 4YUcio 6 noJjie
omeema 6 mexkcme paoomol. Eounuuvt usmepenus guznueckux eenuyuH
nucamo He HYHCHO.

25

26

B xonme aamabaTHOro mpoliecca Haj HAealbHBIM OJHOATOMHBIM Ta3oM Oblla
coBepmreHa pabota 1495,8 JIxx. B pesynpTare TemiepaTypa ra3a IMOBBICIIACH
Ha 40 °C. HaliguTe KOJIHM4eCcTBO BeIlllecTBa 3TOr0 rasa.

OT1BeT: MOJIb.

B HICAIIEHOM KoJIe0aTe ILHOM KOHTYpEC IMPOHUCXOIAT CBO60I[HBIG SJICKTPOMarHuTHEIC
koneOanusg. Cmma Toka I B 3TOM KOHTYpE H3MCHJACTCA C TCYCHHEM BpPEMCHH [

10 ciIe TyrommeMy 3akony: /() =6cos| 2-10" -¢ +% . B 31011 popmyItie Bce BETMIHHEI

npuseieHs! B CH. Yemy OBUT paBeH 3apsj] KOHASHCATOpa B MOMEHT BpeMeHH f = 07

OT1BeT: MKKUT.

Jlna 3anucu omeemoeé Ha 3adaHus 27-32 ucnonv3yiume UUCHBLIL JUCH.
3anuwiume cHauvana Homep 3adanusn (27, 28 u m. 0.), a 3amem peuieHue
coomeemcmeyroujei 3aoauu. Omeemut 3anucviéaiime 4YémKo u pa3zdop4uéo.

27

3uMa B 3TOM TOJly OKazalach HEOOBIKHOBEHHO CHEXHOM, ¢ YaCTBIMHU CHJIBHBIMU
CHETomaJIaMU U peIKuUMu orTenensiMu. Ha ¢oTorpadusx BHAHBI TOPIBI IIACTOB
cHera Ha Kpeimax B koHme ¢epanrs 2021 r. Ilo stum ¢otorpadusim MoxxHO
UIeHTU(GUIUPOBATH MPOIECCH], BIMAIONIE HAa U3MEHEHHE TOJIUHBLI CIIOA CHETa
C TeUeHHEM BpeMeHU. B HHTepHeTe TakKe MOXXHO HaWTH HEIMOJHBIE JaHHBIE
O BBICOTE€ CHEXHOTO ITIOKpoBa # B MockBe U o ero mpupocte Ah Ha pa3HbIe
KaleHAapHble maTel (cMm. Tadmumy). IlocTpolite npHOIM3HUTENBHO Tpaduk
3aBHCHMOCTH BBICOTHI /i CHEXXHOTO IOKpoBa B MockBe OT BpeMeHH ! (B JHSX)
3a TPU Mecsma 3uUMBI — AeKaOpb, saBaph u despans 2020/21 roma, u oOBICHUTE
xon 3toro rpaduka. OOBACHEHUS JOKHBEI 0a3mpoBaThCs Ha (U3NYECKHX
mpoIeccax, MPOUCXOAAINIUX B CHEry IIOCIe €ro BBINAJeHus I0J] JeiicTBHEM
BBITIIETISKANNX CIIOEB, OoTTemneNed u Joxaei. Vcrons3ys mocTpoeHHBIH rpaduk,
OIIEHUTE CPEHIOI CKOPOCTh POCTA TOMIIUHEI CHEXHOTO MMOKPOBA 32 3UMY.
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JlaTa Ah,em | hyem IIpumeuanue

01.12.20 0 Ilocne TémIpIX gHEH B HOSAOpE
06.12.20 13 ITocie 0OHIILHOTO CHETOIIA1a
151220 6

1712 .20 10 CHIILHBIN cHeTroIlaj, IIOTOM OTTEIelIb
25.12.20 Ilomomeén nuknon «I pera»
26.12.20 16 llocne cueromaga

31.12.20 10 Ottenens g0 04.01.21

14.01.21 30 ITocie HECKOMBKNX HEOOJIBIINX CHETOIIaI0B

16.01.21 10 40 O MOIIHBIN CHEToIIal
23-29.01 16 Otrenens

AL emr ] 38 IIocne cuapbHOTO CHEromaga
04.02.21 10

10.02.21 33

12-14.02 60 PexopaHeril cHeromnas
24-25.02 10 CIUIBHEBIN CHEroImaj
29 0221 -10 Ilocie oTTenenu ¢ JOXKIEM

28

UroObl KphIllIa JoMa HE pPYXHYNa IIOJ TSDKECTBIO CHETa, MOJKHO, HalpuMep,
pacILUIaBUTh €T0 TopAYel BOJOU WIN C IIOMOIIBIO 3JEKTpoHarpeBarencii. CpaBHUTE
3aTpaThl Ha pacIUIaBIeHHe IUIomami S = 1 M* CIIos CIIeXKaBIIErocs CHera TOJIMHON
h. = 70 cM, Haxopmerocsa npu TeMireparype 7. =—10 °C 1 UMeoImero IIOTHOCTh
p=400 xr/M>, >THMH AByMs crocobamu. lopsdas Boja H3-IIOJ KpaHAa MMEET
temneparypy Iz =+60°C u crour ceitgac 205,15 py6/m>, a smeKTposHeprus —

5,66 py6/(xkBt-gac).

Ha mepoxoBaroll TOpH30HTAJIIBHON IUIOCKOCTH HAaXOJIUTCS

ITPY3UK, IPUBSI3aHHBIII HEBECOMON HEPACTSDKUMON TOHKOI

HUTBIO JUTHHOHN 7 = 50 CM K T'BO3/IHKY, BOUTOMY B IUIOCKOCTb.
Kosdduruent tperns rpy3uka o mIockocTh paBeH i = 0,15. /)
Hurp HaTAruBaroT, U Ipy3uKy TOMYKOM B TOPH30HTAILHOM
HalpaBJICHUH, TMEPHEHAUKYISIPHOM  HHTHU, COOOIIAIOT

cKkopocTh V' = 3 m/c (cM. puc.). Ha kakoif yroi ¢ moBepHeTcs

HUTh K MOMEHTY OCTaHOBKHU I'py3HKa?

<4
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C ropu3oHTaJLHOI IUIOCKOCTH BHaualie OpocaroT MalleHbKHII MSYUK I1O]] YIIIOM
0. = 60° K TOPH30HTY cO CKOpocThio v = 20 M/c. B MOMEHT, KOT/1a MSYUK JIOCTUTaeT
HAaHUBBICIIIETO IIOJIOKEHUS Ha CBOEH TPAaeKTOPHUH, CTPEISIOT Iylell H3 pPYXKbs
co ckopocTeio V=120 M/c B HampaBJICHHH MAYHKA, TPHYEM IIyJIA BEIIETaeT
U3 TOU ’K€ TOYKH, U3 KOTOpol OBIT OpomeH MsS9HK (cM. pucyHOok). ITox xaxkum
YIIIOM (@ K TOPU30HTY HAJ0 CTPENATh, YTOOBI IYJS U3 PYXKbS Molana B MSYUK?
TpennemM MsuHKa W TyIHd O BO3AYX MOXKHO IpeHeOpeub. Vkaszauue: nns
YHCIIEHHOTO PEIIeHNUs YpaBHEHUI UCIIOB3yiITe MHKPOKAILKYIISITOP.

P

PV Pl i Al i T T

HpeanpHBI TEILUIOBOHM jABuUTatenh 1, pabotaromumii mo nukiay KapHo, umeer
TeMmIiepatypy HarpeBaTens Iy = 800 °C u xonogmnpHuKa — Tx; = 0 °C, motpebirsis
3a IUKJI KOJIMYECTBO TemtoThl 0. CHcTeMa U3 IBYX APYTHX HIEalbHBIX TEIIOBBIX
npurateneit 2 m 3 AelCTBYeT cieayromuMm oOpasoMm. JlBuratems 2 ¢ TOH Xe
TeMIeparypoil HarpeBaTelsl Im = Tw U TeM Ke MOTpeOlIeHHeM TEIUIOTHI 3a IUKII
Q", 4ro U ABHraTelns l, UMeeT TeMIepaTypy XoloauabHHKAa Tx» = 60 °C = Tys,
U 3TOT XOJOJWIBHUK SIBISETCS HarpeBaTelleM I JBHTATeNs 3, OTJaBasi eMy BcCe
KOJIMYECTBO TEIUIOTHI, IIOJy4Y€HHOE OT JABUTrarelsd 2, NpUYEM XOJIOAUIBHUK
JIBUTaTEIs 3 UMEET Ty K€ TEMIIEpaTypy, 4To Uy asurarema 1: Tx3 = Tx;. Halinure,
BO CKOJIBKO pa3 paborta A4;, IpoH3BOgUMAs JIBUTaTelleM | 3a IUKJI, OTIHYaeTcs
OT CyMMapHOi1 paboTel 4> + A3 nBuraTenei 2 u 3.

Ha nimockocTu B BaKyyMe pacIiofIo)KEH IMPaBIJILHBIN IIECTUYTOIBHUK, B BEPIITHHAX
KOTOPOTO HaxoJsATcd 6 OJUHAKOBBIX MO BEIMYHHE 3NEKTPUIECKHUX TOUYECUYHBIX
3apsI0B — TPHU MOJIOKUTEIIBHBIX U TPU OTPHIATENRHBIX. [IpoHyMepyeM BepIINHBI
II0 9aCOBOU CTPEJIKE, HAYMHAsl ¢ KaKOW-TO IIPOU3BOJILHOM, HOoMepamu 1, 2, 3,4, 5, 6.
Ilyctes BHawaze B BepmmHaxX ¢ HoMmepaMu 1, 2, 3 HaXomATCA IIOJIOKUTEIILHEIE
3apsbl, a B OCTAJIBHBIX, ¢ HOMepaMmu 4, 5, 6, — oTpunarensHeie. IlycTe B mieHTpe
MIECTUYTOJLHUKA, Touke O, OJIHH 3apsAll CO3/1a€T MEKTPUUECKOE II0JIE C MOAYJIEM
HanpsDKEHHOCTH Eo. O003HAYNM MOJIYJh HANPSDKEHHOCTH IOJSA OT BCEX 3apsioB
B TOU K€ TOYKe depe3 £;. 3aTeM 3apsaibl 101 HoMepaMu 3 U 4 TOMEHsIEM MECTaMH.
O06o3HaunM 1oite B Touke O B 3TOM cirydae depes E,. Halinre otHomenue E1/E;.
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Bo Bpemsa momrHOTO cHeromaga B MockBe 12-14 deBpama 2021 roja mMKOILHHAK
PEIIII OIEHUTh HEKOTOpBIE ero mapaMeTpbl. OH /I Havana Ompeiei CpeTHUM
pasMep (ImameTp) CHeXXHHOK d = 1 ¢M, KOTOpBIe IIPH ITOJTHOM Oe3BeTpHUH Majaln
II0 BEPTUKAIU C TOCTOSHHOI CKOPOCTBIO V, PABHOMEPHO paclpeaeissich
mo o0BEMY BO3AyXa, W IIpojeTalu 3a BpeMms f; = 2c paccrosHue hy= 4 M.
3aTeM IMKOJBLHHUK IIOJICYUTAJI CPEAHEE YUCIIO CHEXKUHOK [V, BHIIIAIAIONTNX 32 BpeMs
=3 ¢ Ha TOpU3OHTANbHYIO (aHepKy Iuromaznsio S= 0,25 M?, U 0Ka3aloCh,
gro N = 30. Ha ocHOBaHUH 3THX JaHHBIX IIKOJBHHK OIEHWI «JAIbHOCTh IIPSMON
BHANMOCTH» L B CHEromaJ, TO €CTh pPacCTOSHHUE OT HaOIoJaTels, 3a IpejeiaMu
KOTOPOTO IIpeAMETHI YKe OyayT He BUAHBI. OrnieHuTte u Bl 310 3HaueHne L.
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TpenupoBounasi padora Ne5 mo ®PU3UKE
11 xkaacc
17 masg 2021 roga
Bapuant ®12010502

Breimmonmgena: ®H1O KJ1acc

NHcTpyKIUSA M0 BBHINOJIHEHHIO PA0OTHI

Ha BrImonHEHHE TPEeHHPOBOYHOI paboThl mo Qu3uKe OTBOAUTCA 3 dYaca
55 muayT (235 Munyt). PaboTa cocTouT M3 ABYX UYacTell, BKIIOYAIOIUX B cebd
32 3azaHus.

B zapanuax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBeTOM SABIMETCA II€JIO€ YHCIIO
WIH KOHEYHas JecATHYHAs JpoOb. OTBET 3amUIUTE B II0J€ OTBETa B TEKCTE
paboTel. EquHuner m3amepenns pU3ndecKUX BEIHYNH MHCATh HE HYXKHO.

OtBeToM Kk 3amanussmM S5-7, 11, 12, 16-18, 21, 23 u 24 saBusgercsa
IocIIeIOBaTeIbHOCTE IH(p. OTBET 3amummTe B II0JIe OTBETa B TEKCTe pabOTHI
0e3 mpo0eIIoB, 3aMATHIX H APYTUX JIOMOJHATEIHHEIX CHMBOJIOB.

OtBeTOoM K 3amaHmio 13 sBisercs cioBo (cioBa). OTBeT 3amHUINATE B IIOJIE
OTBeTa B TEKCTE paOOTHI.

OtBeToM K 3aaHusaMm 19 u 22 sgBiagrorcsa asa unciaa. OTBeT 3aIHUINHTE B IoJIe
OTBETa B TEKCTE paOdOTHI.

OtBeT K 3a7aHusaM 27-32 BKIIIOYaeT B ce0s MoApoOHOE OIMCaHNEe BCETO XO01a
BBIIIOTHEHUA 33jaHusA. Ha 4iCcTOM JIHCTe YKaXKUTE HOMEP 3aJaHHs U 3aIUIINTE €T0
MOJIHOE PEIICHHE.

IIpu BBMUHCIEHHUAX pa3pelIaeTcs HCIOJIb30BaTh HEIPOrPaMMHPYEMBbII
KaJIbKYJIATOP.

Bce 3ammcu BBIIONHSIOTCA SIPKUMH YEpHBIMH depHUIaMu. Jlomyckaercs
HCIIOJIb30BAaHUE TeJIeBON HIIH KaUJUIIPHOH PYYKH.

HPH BBIITOJIHCHHH 33,[[3HHfI MOXKHO IIOJIB30BAThCA YCPHOBHKOM.
3anucu B YE€PHOBHKE HEC YUYHTLIBAIOTCH IIPH OI€eHHBaHHH paﬁDTbI.

Ba.]'I.T[BI, IIOJIIYUYCHHBIC BamMu 3a BEIIOJIHEHHEIE 3alaHusA, CYMMHPYIOTCA.
HOCTapafI'TeCB BBITIOJIHUTE KaK MOXKHO OOJIBIIe BaﬂaHHI‘;I H HaGPaTB HanOoIbIIIee
KOJINYECTBO OaJUIOB.

Kenaem ycnexa!
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[RS]

Hipxe IIpHUBCICHBI CIIPABOYHLBIC AAaHHBIC, KOTOPBIC MOTIYT I[OHEI,[[O6HTLC§I Bam
IIpH BBIIOJTHCHHUH pa60TBI.
l{eCHTH‘IHbIe NMpHCTAaBKH

Haumeno- Haumeno-
0Oo0o3Hauenue | MHOKHUTEID Oo0o3Hauenue | MHOKHTEIb
BaHHeE BaHHE
rura I 10° CaHTH C 1072
Mera M 10° MIJITH M 1073
KHIIO K 10° MHKpPO MK 10°°
TeKTO T 107 HAHO H 1077
e i 1071 IMHKO I 1074
KoHcTaHTBI
YUCIIO T Tt=3,14

YCKOpEHHE CBOOOHOTO mafeHns Ha 3emie  |g = 10 m/c?

I'paBHTALMOHHAS IIOCTOSHHAS G=6,7 - 107! H-m*/xr?
YHHUBEpCcaJIbHas Ia30Bas MOCTOSHHAS R = 28,31 JIx/(monn-K)
rmocTossHAAs bobrMaHa k=138-102 Ixw/K
[IOCTOSTHHAsL ABOTaipo NA=6"-10% momp!
CKOPOCTh CBETa B BAKyyMe c=3-10%m/c

K03 hUITIEHT TPOIOPIIMOHATBHOCTH

B 3akoHe Kymona k=

= =9 - 10° H-M¥/Kir*
4re,

MOJIyJb 3apsi/ia 3JIEKTpoHa (31eMeHTapHbII

8 e=1,6- 10" Kn
>JIEKTPHYECKHIT 3apsiT)

nocrosaHas [nanka h=6,6-103 IIx-c

CooTHoOIIEeHHA MEKIAY pas/IHIHBIMH €IHHHIIAMH

TeMmeparypa 0K=-273 °C

aTOMHAs €IHHAIIA MACChI la.e.m. =1,66 - 10?7 kT

1 aToMHasa eqUHHIIAa MacChl SKBUBaJIeHTHA 931,5 M»B

1 2JIEKTPOHBOIBT 13B=1,6 10" Ix

1 actpoHOMUYECKasA €TUHUIIA 1 a.e.= 150 000 000 xm

1 cBeTOBOII TO 1 cB. TOn =~ 9,46-10"° m

1 mapcek 1 nx = 3,26 ¢B. roza
Macca 9acTuig

3IEKTPOH 9.1 -103'kr=5,5-10%a. e. m.

IPOTOH 1,673 - 10?7 xr = 1,007 a. e. M.

HElITpOH 1,675 - 1027 xr = 1,008 a. e. M.
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ACTp OHOMHYECCKHE BCJIHYHHBI

CpeaHUll paguyc 3eMiIu Re =6370 km
pagnyc Conia Ro=06,96 - 108 M
TeMneparypa nmopepxaoctu CoiHia T'=6000 K
IL1oTHOCTH
BOJIBI 1000 xr/m? [mozcomHedHOTO Macia 900 xr/m*?
TIpEBECUHBI (COCHBI) 400 xr/M®  |amroMuHUA 2700 kr/m
KEPOCHHA 800 xr/M®  pkenesa 7800 xr/m>
pTyTH 13 600 xr/m’
YiaeabHasi TeLJIOEMKOCTD
BOJIBT 4.2 - 10° Ixx/(xr-K) ATFOMUHHS 900 JIx/(xr-K)
abaa 2.1 - 10° JIx/(xr-K) Meau 380 JIx/(xr-K)
Kelesa 460 JIx/(xr-K) gyTryHa 500 JIx/(kr-K)
CBHUHIIA 130 JIx/(kr-K)
YiaennHasi TeMJI0TA
MapooOpa3oBaHUs BOJIBI 2.3 - 108 JIx/kr
IJIaBJICHIS CBHHIIA 2.5-10* JDK/KT
I1aBJICHUA JIbJ1a 3,3 - 10° Jlx/kr

HopmaabHble ycJI0BHSA

nasinenne: 10° [Ta, temneparypa: 0 °C

Moasipras macca

28 - 1073 xr/MOTb

4 - 1073 xr/monb

asora reus

aprosa 40 - 107 kr/Mom5 KHCIOpoja 32 - 1073 kr/mMoun
Bojgopona |2 - 107 kr/Mois JUTHSA 6 - 1073 kr/mMomB
BO3yXa 29 - 1073 kr/MomnB HeoHa 20 - 1073 kr/Moun
BO/JIBI 18 - 1073 kr/momn YIJIEKHCIIOTO ra3a 44 - 107 xr/MoIB

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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Yacts 1

Omeemamu kK 3adanusm 1-24 saenawomca cioeo, uugpa, uucio uiu
nociedosamenvHocmy yup unu uucen. 3anuuiume omeem 6 noie omeemd
6 mexcme pabomut. EOuHuybl usmepenusa Quiudeckux eenudut NUCAmMb He HYHCHO.

Toueynoe Ttemo aABmxercsa BAONb npsamond OX 10 TIIAAKOH TOPH30HTAJIBLHONI
moBepxHocTu. Ha pucyHke wu300paxk€H TpadHuK 3aBHCHUMOCTH IIPOSKITUU dy
YCKOpPEHHSA 3TOro Teda OT BpeMeHH f. B MOMEHT BpeMeHH f= 5 C IpoeKuA
cKopocTH 3Toro Teila Ha ock OX paBHa —10 m/c. Yemy OBT paBeH MOIYIIb
CKOpPOCTH 3TOTO Te€jla B MOMEHT Havaja JBIkeHus nipu f = 07

a,, m/c?}

2

[=]
28]
:‘"‘.
ay

OtBerT: M/c.

B 2016 roxy actpodmusuk K. bBaTeirmH BBICKa3al THIIOTE3y O CYIIECTBOBAHHU
B ComHeuHoll cucTeMe AeBATOH IDIaHeThbl. OH OIeHHJ, 9TO Macca 3TOH IUIaHeTEHI
npumepHo B 10 pa3 Oosbmnie maccel 3eMid, a JHaMeTp — MpUMEpHO B 4 pasa
Oonpie 3emHOro. CumTas 3TH OIEHKH IIPaBHIBHBIMH, HalUTe OTHOINEHUE
MOJYJISI YCKOPEHHsI CBOOOJHOTO MaJieHHS Ha MOBEPXHOCTH 3eMIH K MOMYIIO
YCKOpEHUsI CBOOOTHOTO TaJ[eHHs Ha MOBEPXHOCTHU 3ToH IutaHeThl. HemsBecTHYyIO
IDIaHETy U 3eMIII0 MOJKHO CYUTATh OJHOPOAHBIMHU IHIapaMu. OTBET OKpYIJIHTE
JIO 1ECATHIX JTONIEN.

OT1BEeT:
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TodegHoe Teno Maccoll 8 KI' IBUKETCS BIOJIb TOPU30HTAIILHOM IIpsiMoil. Ha pucyHke
H300paXkeHa 3aBUCHMOCTh KHHETHUECKOH SHEepruu FEj; 3TOro Teila OT BpEeMEHHU 1.
Uemy paBeH MOAYIIb UMITYJIbCa 3TOrO TeJa B MOMEHT BpeMeHH [ = 2 ¢?

Ek,ﬂ){{n
12
8
4
O =237 5 ¢
OtgeT: KI-M/c.

IlepBrIii MaTeMaTHdeCKUil MasATHHK coBeprmaeT 80 komeOanmit 3a 35 ¢, a BTOpoOIt
MaTeMaTH4YeCKHl MaiATHUK coBepmraeT 120 komedanuii 3a 105 c. Bo ckonbko pa3s
JUTHHA BTOPOTO MasgTHUKA OOJIbINE JIIMHBI IEPBOTO?

OTtBeT: pas(-a).

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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JIBe cumel F; m F, ypaBHOBEIIMBAaKOT CHCTEMY HEBECOMBIX  Bepxwsas omopa

OJIOKOB, COETUHEHHEIX C TIOMOIIBIO HEBECOMBIX HEPACTIKUMEIX 44
mureil. I[luppamm Ha pHCYHKE 0003HAUEHBI CBOOOHEIE
BEpPTUKATBHBIE YYacTKH HUTeH. BrpiOepure aBa BepHBIX |

YTBEPK/ICHHUS.

1)
2)
3)
4)

S)

OT1BeT:

HukHsis oropa

Ha BepxHIOI0 OIIOpY CO CTOPOHBI BCEX HUTEH ACHCTBYET MOJHAS CUJIA, MOIYJIb
KOTOpOi 00JIbIlle CYMMBI Moayaeli cuit 1 u Fs.

Ha HIKHIOI0 0Opy €O CTOPOHBI HUTH ASHCTBYET CUJIA, MOIYJIb KOTOPOI paBeH
cymMMe Moayieu cun Fy u Fs.

Moyns cUIIBI HaTsDKEHHUS YJacTKa HUTU 2 B JiBa pa3a MEHbIIE MOJYNS CHIIBI
HaTsDKEHHS yJ9acTKa HUTH 9.

Moaynb cHIIBI HAaTsHKeHUs ydacTka HUTH 1 OombIe MOAYIS CHIIBI HATSDKEHUS
ydJacTKa HUTH 8.

MO,Z[yJIB CHUIIbI HATAXKCHHA YYaCTKa HHTH 6 B YCThIPpC pa3a MCHBIIIC MOIYIIA
CHIIBI HATAKCHHUA YIACTKAa HUTH 4,

IlogséMHBIN KpaH Ha CTPOIIKE PABHOMEPHO IIOJIHUMAET IPy3 Ha HEKOTOPYIO
BbICOTY. bpuragup pacnopsawics NDOANEINUTh, K KpPIOKY KpaHa TIpy3 BJBOE
MEHBIIIE Macchl U MOJHATH €r0 Ha Ty K€ BBICOTY 3a BTPOE MEHBIIEE BpeMS.
Kak u3meHATCs B Te4eHHE BTOPOTO MOBEMA 10 CPABHEHHIO C IEPBBIM IMOIBEMOM
coBepIaeMasi KpaHoM paboTa U ero MoJie3Has MOIHOCTh?

JI1s KaX ol BEIIMYMHBI OIIPEIETIUTE COOTBETCTBYIONINIT XapaKTep U3MEHEHUS:

1) yBemmaurcs
2) YMEHBITHATCS
3) He H3MEHHUTCA

3anummmTe B TaOIUITy BEIOpaHHBIE MUGPHI I Kax a0 Gu3ndecKoil BeITUIUHBI.
[Mudpst B 0TBETE MOTYT IOBTOPATHCS.

Pa60Ta, COBCpIIacMasd KpaHOM Ilone3nas MOIMTHOCTEL KpaHa

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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Hepecomyro mpyxXuHy IOJIBEIIHMBAIOT K IHOTOJKY B BEPTHKAIBHOM IIOJIOKEHUU
(cm. puc. 1). 3arem k €€ CBOOOJHOMY KOHITY IPHUKPEIUISIOT TPy3 TaK, YTOOBI
OH OKa3aJici B MOJIOKeHUU paBHOBecHs (cM. puc. 2). [locae 3Toro rpy3 cMemaror
BJIOJb BEPTHKAIM U3 TOJIOXKEHHS paBHOBecHsA (CM. pUC. 3) U OTHycKamT 0Oe3
Ha4daJIbHOI CKOPOCTH.

puc. 1 puc.2 puc.3
7222224
>
<>
0 0 o—=
2 2= 20—
4 4f (= 4
6 6 6
8 3—E= 8=
10———— 10— 10
12— 12—@ 12—
14— 14— 14
16— 16— 16———
x, cmY x,cmY x,cmY

I'py3 HauuHaer coBepmiaTh CBOOOJHBIE TapMOHHYECKHe KojeOaHUsA. YCTaHOBHUTE
COOTBETCTBHE MEXIY (pHU3MIeCKHMHU BeTnInHaMi U uX 3HadeHms My B CH. K kaxtoit
MO3UITUK TIEPBOTO CTOJNOINA IMOAOEpPUTE COOTBETCTBYIOIIYHO ITO3UITUIO H3 BTOPOTO
CTOJIOIIa M 3allHIINTe B TaONMHIly BRIOpaHHBIE ITHQPHI IO COOTBETCTBYIOIINMHU
OyKBaMH.

OU3SNYECKAS BEJIMUYNTHA SHAUYEHHE ®I3NYECKOI
BEJIMYWHEI B CH1
A) MOIyITh MAaKCHUMaJILHOTO YCKOPEHHS Ipy3a 1) 03
b) nmepuop xonmeOanmil rpy3a 2) 0,628
3) 3
4) 21,6
Al|lb

OT1BeT:
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B cocyne mox mopiHeM HaxoJQUTCS HJcalbHBIN Tra3. B cTeHke cocyla ecTh
KJallaH, ¢ MOMOINBI0 KOTOPOTO MOKHO H3MEHATh KOJHUYECTBO Ta3a B COCY/IE.
Ilepememniasi mopiIieHs, MOXHO H3MEHATH 00BEM cocyga. Ha pamarpamme
1300pakeHblI YeTHIpEe PaBHOBECHBIX COCTOSHHA Ta3a, COOTBETCTBYIONIHE Pa3HBIM
3HadyeHHsAM 4dYnciaa N dYacTHI] B COCyJA€ M 3aHHMaeMoro rasoMm oOnéma V.
Temneparypa ra3za mnoAAepKuBaeTca IOCTOsSHHON. Ompenenure OTHOIICHUE
MaKCHMAaJIbHOTO JIaBJICHUS B COCY/I€ K MUHUMaJIbHOMY.

N
5 N)|—s
4N

3N

2N0

M] 2

0 Vo 2V, 3V, 4V, 5V, 6V, 7

OT1BEeT:

WneanpHBIH OJHOATOMHBIN Ta3 3aHuEMal o0BéM 4 1 mpu gaBiaeHud 300 xlla.
3aTeM ra3 pacHIpIiIcs W CTal 3aHuMaTh o0bEM 6 1 mpu gaBiaenmn 150 klla.
B stom mpomecce raz copepmua padory 550 Jx. Kakoe KOIHYECTBO TEIUIOTHI
IIOJIYYIJI T'a3 B 3TOM IIPOLIECCe, €CI Macca raza B cocy/le Hem3MeHHa?

OtgerT: JIxK.

B amomunueBsni kamopumerp maccod 300 T, HaxoQUBINMICS IIPU TEMIIEpAType

20°C, wmamumu 200T BOABI, TeMmIeparypa KoTopoii Obpiia paBHa S0 °C.
Uepe3 HEKOTOpPOE BpeMs, KOTJIa MEXKAY BOJOH M KAaTOPUMETPOM YCTaHOBIIIOCH

TEIJIOBOE paBHOBECHE, TeMIlepaTypa BOJIBI B HEM okazanack paBHoil 40 °C. Kakoe
KOJIMYECTBO TEIUIOTHI OBLIO OTAAHO BOAOH U KAJIOPUMETPOM B OKPYKAIOIIYIO cpeny?

OtserT: JIxK.

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM



11

Ousuka. 11 knace. Bapuant ©112010502 9

B cocyne HaxoauTes aBa Mol kuciopoja. B MomeHT BpemeHu f =0 B cocyle

IIPHOTKPBIBAIOT KJIAllaH, Yepe3 KOTOPBIM ra3 Ha4MHAeT IIPOCadYhBaTHCA M3 COCy/la

B OKpyxXaroiywo cpeny. IIpu sToMm Temiiepatypa rasa B cocyze MOAJAEPHKUBACTCS

paBHoit 301 K. Ha pucynke m3o00pakéH rpaduk 3aBHCHMOCTU JaBJICHHS p Tasza
B COCyJle OT BpEMEHHU 1.

p, klla \

300

200

100

N
~
bt -

0 20 40 {. MUH

Bribepute mBa BepHBIX YTBEpPXKJCHUS Ha OCHOBAHUU aHAlN3a MPEICTaBICHHOTO
rpaduka.

1) CxopocTh yreuku raza paBaa 0,2 MOJIb/MUH.

2) O6mwéM cocya pased ~ 20 IUTPOB.

3) HauansHas KOHIEHTpAIHS I'a3a B cocye ObuIa paBHa ~100 M.

4) Macca raza B cocyjie B HAaUaJIbHBIII MOMEHT BpeMeHH paBHa 32 T.

5) Cpe,[[HH}I KHHCTHYCCKAasA DSHCPIMA XAO0THYCCKOI'o JIBHKCHHA MOJICKYII TI'a3a
B COCTOSIHHH 1 U COCTOSIHHHU 2 OJHHAKOBA.

OT1BEeT:
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B 3akprIToM cocyzie 00BEMOM J HaXOIUTCS BIAXKHBII BO3YX IpU TeMitepatype 7.
Ero otHOCHUTENBbHAS BIaXKHOCTH paBHA (. /[aBJIeHIe HACHIINIEHHBIX BOISHBIX TIAPOB
TIPHU 3TOH TeMIlepaType PaBHO Py, MOJSIPHAS Macca BOJIEI LL.

YCcTaHOBUTE COOTBETCTBHE MEKAY (QH3MYECKUMH BEIHYHHAMH H (OpMyJIaMHu,
IT0 KOTOPBIM HX MOYXHO PacCYHUTATh.

K xaxxmoif mO3UIMU MEPBOTO CTOJIONA MOJ0EPUTE COOTBETCTBYIOMIYIO TO3UIIHIO
U3 BTOPOrO CTOJIONIAa W 3alMIATe B TaOJIMIy BEIOpaHHBIE ITHGPHI O]
COOTBETCTBYIOIUMHU OYKBaMH.

®I3NYECKA S BEJINUNHA ®OPMVJIA
A) KOHIIeHTpanus BOJSHBIX IIaPOB B COCY/IE 1) pop,
b) mI0THOCTH BOJSHEIX MAPOB B COCY/IE RT
2) wopRT
3) ep.
kT
4) p,
okT
Al B

OT1BEeT:

IlonoxxurensHO 3apsDKEHHAas 4YacTUIla BIETA€T B OJHOPOJHOE MAarHUTHOE IIOJe
(cM. pUCYHOK).

|

OrmpenemuTe, Kak HapaBlieHa OTHOCHTENILHO IJIOCKOCTH PUCYHKA (86npaeo, 6/1e6o,
66epx, 6HU3, K HabOro0ameJiro, om Haoarwoamens) cuia JlopeHna, nelcTByOIMAL
Ha 3Ty 9acTuily. OTBeT 3allUIINUTe CIOBOM (CIIOBaMH).

OT1BEeT:

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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B pesymbTaTe pacnazia 3JeMEHTapHOI YaCTHITE ¢ HEKOTOPHIM 3apsjIoM ¢ — ITHOHA —
POXIAFOTCS AIIEKTPOH, 3IEKTPOHHOE aHTHHEHTPHHO U 3JIEKTPOH-TIO3UTPOHHAS Tapa.
Haiimure oTHOMIEHHE ¢/e, TIIe e — MOoOYab 3apsaaa 3nekTpoHa. OTBeT JaiiTe B BHJE
I1eJIoro uncia (¢ y4éToM 3HakKa).

OT1BeT:

TodedHBINI HUCTOYHUK CBETA PacHoJIaraeTCs Ha IJIABHOM ONTHYECKON OCH TOHKOMU
coOuparomiell JTHH3BI Ha PacCTOSHUN a OT JUH3BL J[elCTBUTEIbHOE N300paKeHIHE
3TOr'0 MCTOYHHKA B JaHHOI JIMH3E HAaXOJIUTCS Ha paccTosHuH b ot Heé. Ha pucymke
m300pak€H rpaduk 3aBUCHUMOCTH b oT a. Ompejenure ONTHYECKYIO CIUTY 3TOH
JIHH3EL

b, cmy

160

120 l‘n

80 x

0710 20 30 40 50 60 a.cm

Otger: JUITP.

DONeKTpUUYecKas Ieb COCTOUT U3 MOCHEJOBAaTEIIbHO COEAUHEHHBIX HCATBbHOU
6atapen ¢ DJIC E, KaTyIIKH COMPOTHBICHHEM R U HHIYKTHBHOCTBHIO L, a TaKKe
KJIF04Ya, KOTOPBIH CHadajaa pa3oMKHYT. 3aTeM KJII0Y 3aMbBIKAIOT.

W3 nmpuBe1EHHOTO HIKE CIIUCKA BEIOEPUTE /IBa IPABUIIBHBIX YTBEPIKICHUA.

1) Cpa3sy mocne 3aMbIKaHUS KIOYa CHJIA JIEKTPUYECKOr0 TOKa B IlemU OyJeT
paBHa HYIIIO.

2) Cpa3sy nociie 3aMBIKaHHS KIIF0Ya HaIpsDKEHUE Ha KaTyIIKe OyAeT paBHO HYIIIO.

3) Ilocne 3aMbIKaHUA KIIFOYa CHUJIa TOKA B I[eNU Oy/1eT HEOTpaHHYEHHO BO3pPACTaTh.

4) Ilocnme 3ampIkaHHs KIIOYa CHUJa TOKAa B I[ENIH CHadala HA4HET BO3pacTaTh,
a 3aT€M YMEHBIIUTCS J10 HYJIA.

5) Uepe3 oueHpb OonbllIoe BpeMs MOCIE 3aMBIKAHUS KIIOUa B pe3ucTope Oyaer
BBIJIENATHCSA OCTOSHHAS TEIIOBas MOIMHOCTE E/R.

OT1BeT:
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B BepTuKaIbHOM OJHOPOJHOM MarHUTHOM IIOJI€ C HHIAyKIUEHl B paBHOMEpPHO
IIepEMEIAT BJOJIb TOPHU30HTAIBHON IUIOCKOCTH CO CKOPOCTBIO V' IIPOBOJIHHK
qmuHOT L (cM. pHCYHOK, BHI CBepXy). KOHIIBI TPOBOJHHKA CKOJB3ST
10 MPOBOJSINUM peNbcaM, COINPOTUBICHHE KOTOPBIX IIPEeHEOpEKHUMO MaJo.
Mexay KOHIIaMHU peIbCOB BKIIOUEH UCabHBII aMIIEPMETP.

B
®

_) E’
L ?@)

Kak u3MeHsTCA cuia HpOTEKAaIoNMIero 4Yepe3 aMIIepMeTp TOKa M BO3HUKAIONIas
B koHType JJIC MHAyKIHU, €cli IPOBOJHUK 3aMEHUTh Ha JIPYroll — TOH XK€
JUINHBl U TONEPEYHOI'O0 CEYEHUsl, HO C MEHBIIHUM YJEIbHBIM COIPOTHBIECHUEM,
U IIepEMEIATh €ro C TOH XK€ CKOPOCTHIO B TOM )K€ MarHUTHOM HOJIe?

Il.]'L'aI KB}K,[[Oﬁ BCIIHMYHHEI OIIPpCICIINTC COOTBGTCTBY{OHIHﬁ XapaKTCp U3MCHCHHA:

1) yBenmuuaurcs
2) YMEHBIITUTCSA
3) He H3MEHHUTCA

3anummTe B TaOmuiy BbIOpaHHBIE MUGPHI I8 KX7Aol (PU3HYECKON BEIHYHUHBL
ITudpsr B 0TBETE MOTYT TOBTOPATHCS.

Cuna Toka, S J1C unayKmum,
MIPOTEKAIOIIEr0 Yepe3 aMIIepMeTp BO3HUKAIOIIAsl B KOHTYpE

©HOBb\E TPEHNPOBOYHBIE BAPWAHTH HA CANTE 100BALNIK.RU.COM
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JIBa cuH(}a3HBIX KOTEPEHTHBHIX HCTOYHHKAa cBeTa S; W S>, a Takke Todka A
PacCITOJIOXKEHBI Ha OJHOI mpsiMoii. B Touke 4 HaOmromgaeTcss HHTepQepEeHITNOHHBII
MUHHUMYM. J[ITMHA BOIHBI H3Ty4aeMOTO CBETa A.

YcTaHOBUTE COOTBETCTBHE MEXIY PUCYHKAMU U (OpPMYyIaMH, CBS3BIBAIOIIUMHU
paccrosiHuA L u L,, TOKa3aHHBIE Ha 3TUX PHCYHKaX.

K xaxoli mo3unuu mepBoro cToiidlla moAOepUTe COOTBETCTBYIONIYIO ITO3HITHIO
U3 BTOPOrO0 CTOJOI@ MW 3amuImuTe B TaOmumy BeIOpaHHBIE MTUOPE TOJ
COOTBETCTBYIOIHUMH OykBamu. B ¢popmynax m — HaTypadbHOE YUCIO.

PHICYHOK ®OPMVIJIA
YN . L . 1
R 2 i ) I, = (2 + 1)
IS'] 1512 A 2
. L . L . )
b) Ly Z j ) LE—LI:(2m+l)&
5 A S5 2
3
) L,:(2m+l)&
; 2
4
) L1+L3:(2m+1)%
Al|lB
OT1BeT:

Ha pucynke m3o0paxeHbl TpeKH O-YacTUIIBI, 3JIEKTPOHA, MO3UTPOHA, HEHTpOHA
U TIPOTOHA, JBIDKYIIUXCSA B OJHOPOJHOM MAarHUTHOM IIOJI€, JTUHUU HHIYKIHU
KOTOpPOTO IEepHEeHJUKYIIPHBI IUIOCKOCTH pHCyHKAa. CKOpOCTH BCE€X YacTHII
B MOMEHT UX IIOIIaJiaHUs B 10JIe oANHaKoBbIe. OIpeieIuTe MaccoBOE U 3apsa0BOE
YHCJIO YaCcTHIIBI, KOTOpasg 0003HaueHa HOMEPOM 4.

HE
2Pk _ : 7
X MX 1 X X
3*- \\\ :
XT3 X\ X X
) ———
4>f>’< XN1,7% XHs

MaccoBoe 4Hciio 3aps10BO€ YUCIIO
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B ABYX Hp06HpKaX HaxXoOATCA ABAa Pa3sHBIX paJHOdKTHBHLIX 3JICMCHTA. HauamnnHoe
KOJIMYCCTBO ANCp IICPBOIO 3JICMCHTA B 8 pas OOJIBIIIE HAYAIILHOTO KOJHYECTBA
AO0cp BTOPOro 3JICMCHTA. 1Iepe3 BpcMs, paBHOC BOCHMH IICpHOJaM IIOJIypacliaia
IICPpBOT'O 3JICMCHTA, KOJHYCCTBA HCPACIIABIIHXCA ANCp IICPBOTO MW BTOPOT'O
3JICMCHTOB OKa3aJIMCh OJHHAKOBBIMI. Haii,um‘e OTHOIICHHC IICPHOAa IIoJIYpaciiaga
BTOPOTO 3JICMCHTA K IICPHOAY ITOJypacIiiaza IICpBOIo 3JICMCHTA.

OT1BEeT:

B mepBoM skcmepuMeHTe aTOMBI BOJIOPOJIa OOIYdYarOT MOTOKOM (DOTOHOB TaKOM
9acTOTHI, YTO D3JIEKTPOHBI B aTOMaX MEPEeXOAsT C DSHEPreTHYECKOI0 YpPOBHSA
C HOMEpPOM # > | Ha 3HepreTHYeCcKHil YpoBeHs ¢ HoMepoM # + 1. IIpu mocTaHOBKe
BTOPOTO SKCIIEpUMEHTa YacTOTy (POTOHOB IMOAOHPAIOT TaKOH, YTO 3JIEKTPOHBI
B aToMax IIEpeXOoJiAT C DSHEPreTH4ecKoro YpoBHS ¢ HomepoM n+1
Ha SHEPreTHYecKUull ypoBeHb ¢ HoMepoM 1 + 2. OmpenenuTte, KaKk H3MEHSIOTCA
BO BTOPOM JKCIEPHMEHTE IO CPAaBHEHHUIO C IIEPBBIM JJIMHA BOJIHBI I1a/IaIOIIETO
Ha aToM (OTOHA U IIpHpallleHHue SHEePIUs aToMa B pe3ylbTaTe MOIIOeHus (HoToHa.

ﬂJI}I I{a}K,E[OIUI BCIIMYHHEI OIIPCICIINTC COOTBGTCTBYIOHIHfI XapaKTCp UBMCHCHUA:

1) yBenmmauBaeTcs
2) yMEHBIIaeTCA
3) He U3MEHAEeTCA

3anuimuTe B TaOmuily BeIOpaHHBIE MUGPBI A8 KaxAod (U3NIECKOH BETHYUHBL
[Mudpst B 0TBETE MOTYT IOBTOPATHCS.

JImmHa BONHBI aJal0IIETO [Ipupamienue sHeprul aToMa
Ha aToM (oToHa B pe3yibTaTe noriomeHus GoToHa
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JIns  u3MepeHHs ~ OCBEMIEHHOCTH  HCHONB3YIOT  INPHOOPHI,  Ha3bIBaeMbIe
mokeMmeTpaMu (exuHHNa ocBerménHocTd B CU — mokc). Ha pucynke mokazana
dboTtorpadusi coBpeMeHHOTO HH(GPOBOTO JTIOKCMETpa, CAEaHHAs BO BpPEMs €ro
HCIONB30BaHUA. YeMy paBHa H3MEpEeHHass C IIOMOINBIO 3TOTO IIFOKCMETpa
OCBEIIEHHOCTh, €CIIH B IIaclopTe NpuOopa yKa3aHO, YTO OH oOeclednBaeT
norpenmHocTs u3mepenus 10 %?

I+

) MIOKC.

OtBerT: (

JImsa sKcniepUMeHTalIbHOM IpoBepkH 3akoHa [ efi-JIroccaka ydeHHKY OBIT BBIZAH
KOMIUIEKT OOOpYJIOBaHHSA I DpaKkTHYEeCKHUX 3ajaHuii mo TeMe «l'a3o0Bbie
3aKOHBI». B cOCTaB 3TOro KOMIIIIEKTa BXOJSAT:

1) maHoMmeTp;

2) cocyJl TOCTOSHHOI'O 00BEMaA, CHaO0XEHHBIH HarpeBaTEeNbHBIM >IE€MEHTOM,
BCTPOEHHBIM TEPMOMETPOM U KJIAIIAaHOM JUIS IIOJICOEITMHEHUS] MAHOMETPA;

3) BepTHUKAILHBI MINITHHAPUYSCKUH COCYJ C TVIAAKHMU CTEHKAaMH, 3aKPBITHIA
CBEpXy MACCHBHBIM IIOpPIIHEM, CHAOXEHHBI HarpeBaTelbHBIM 3JIEMEHTOM
U BCTPOEHHBIM TEPMOMETPOM,;

4) cekyHIOMED;

5) nuHEeHkKa.

Vkaxure HOMepa ABYX HPHOOPOB, KOTOpPhIe HEOOXOUMO HCHOIB30BaTh YIEHUKY
JUIS IIPOBEPKH YKa3aHHOT'O 3aKOHA.

OT1BEeT:
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Ha rpaduxe nzobpaskeHa KpuBas BpalleHUs — 3aBUCHMOCTb CKOPOCTH BpallleHUA
3BE3]] BOKPYT IIEHTPa OT paccTOAHUS 0 IeHTpa — ranakTuku NGC 4378.

350 ! I 1 '

CKOpOCTb BpallieHusi, KM/c

| |
10 15 20 Pt

PaccToaHue 00 ueHTpa ralakTuku, KnK

h =

0

Bribepute Bce BepHBIE YTBEP)KJICHHS, KOTOpPhIE COOTBETCTBYIOT JaHHOMY
rpaduKy.

1) TamakTuka Bpamaercs, Kak TBEPI0E TEIO.

2) Becs Macca ramakTHKH COCPEIOTOYEHA B €€ IIEHTPeE.

3) Ha paccrossHun 20 KK OT IIEHTpa T'aJIAKTHKH 3BE3]IBI IBIKYTCS CO CKOPOCTBIO
oxoiio 300 xkm/c.

4) CxopocTh 3BE3]1 00paTHO MPOIIOPIIHOHATHFHA KOPHIO U3 PACCTOSHUS.
5) Bo BHemHuX 001acTAX TalaKTUKU CPEAHSA IULIOTHOCTD €€ BelecTBa 13 1aeT.

OT1BeT:
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Yacth 2

Omeemom Kk 3a0anusam 25-26 aenaemcsa ducio. 3anumwiume 3mo 4YUcio 6 noJjie
omeema 6 mexkcme paoomol. Eounuuvt usmepenus guznueckux eenuyuH
nucamo He HYHCHO.

25

26

B xozie aguabaTHOTO Tpoliecca HeadbHBIH OJHOATOMHBIN T'a3 COBEPIIII PadoTy
2493 JIxx. B pesymbraTre Temmeparypa rasza noHusmiack Ha 50 °C. Haiigurte
KOJIMYECTBO BEMIECTBA 3TOTO rasa.

OT1BeT: MOJIb.

B HICAIIEHOM KoJIe0aTe ILHOM KOHTYpEC IMPOHUCXOIAT CBO60I[HBIG SJICKTPOMarHuTHEIC
koneOanusg. Cmma Toka I B 3TOM KOHTYpE H3MCHJACTCA C TCYCHHEM BpPEMCHH [

1o crejTyrommeMy 3akony: I(1)=12cos| 8-10* -7 + % . B 31011 hopmyIte Bce BeTHMUUHET

npuseeHsl B CH. Yemy OBUT paBeH 3apsij] KOHASHCATOpa B MOMEHT BpeMeHH f = 07

OT1BeT: MKKUT.

MAna 3anucu omeemoeé Ha 3a0aHus 27-32 ucnoav3yiime YUCMII JUCHI.
3anuwiume cHavana Homep 3adanusn (27, 28 u m. 0.), a 3amem peuieHue
coomeemcmeyrouient 3adauu. Omeemul 3anucvléaiime 4émko u pazoopuuéo.

27

3uMa B 3TOM TroJly OKazalach HEOOBIKHOBEHHO CHEXHOM, ¢ YaCTBIMH CHJILHBIMU
CHETOMa/IaMU U peIKUMU oTTenensiMu. Ha ¢oTorpadusx BHAHBI TOPIBI IIIACTOB
cHera Ha Kpbeimax B KoHme ¢eppama 2021 r. Ilo atum dotorpadmam MoxHO
UIEeHTU(PUIUPOBATH MPOIECCH], BIMIIONINE Ha H3MEHEHHE TOJIUHBLI CIIOA CHETa
C TeUueHHEeM BpeMeHU. B HHTepHeTe TakKe MOXXKHO HaWTH HEIMOJHBIE JaHHbBIE
O BBICOTE€ CHEXHOTO ITIOKpoBa # B MockBe u o ero mpupocte Ah Ha pa3HbIe
KajeHaapHble JaThl (cM. Tabmumy). IlocTpoiite npubmmsurensHo Tpaduk
3aBHCHMOCTH BBICOTHI /i CHEXXHOTO IOKpoBa B MocCkBe OT BpeMeHH ! (B JTHSX)
3a TPU MecsIa 3uMbI — Aekadpb, saBaph U (espans 2020/21 roga, u oOBICHUTE
xon 3toro rpaduka. OOBACHEHHS JODKHBEI 0a3upoBaThcs Ha (U3NYESCKHX
nporieccax, MPOUCXOJSIINX B CHEry IIOCIIE€ €ro BBIMAJICHUS II0J JelcCTBHEM
BBIIIIENISIKAIUX CJIOEB, OTTeIeNeil u aoxjaeil. lcmonp3ys MMOCTpOSHHBIH Tpaduk,
OIIEHHTE MAaKCHMAJIbHYI0 CKOPOCTh pPOCTa TOJIIUHBI CHEXHOTO ITOKpOBa 3TOH
3UMOH H YKa)KUTe MEePHOJ BpEMEHHU, KOTrja 3To OBIJIO0.
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JlaTa Ah,em | hyem IIpumeuanue

01.12.20 0 Ilocne TémIpIX gHEH B HOSOpe

06.12.20 13 ITocne oOHILHOTO CHEromaaa
15.12.20 6

177.12.20 10 CHIILHBIN CHeToIIaj, IIOTOM OTTEIelIb

2512 20 Ilomomén nuknoH «I 'pera»

26.12.20 16 IIocne cHeromaga

31.12.20 10 Ottenens go 04.01.21

14.01.21 30 ITocie HECKOMBKNX HEOOJIBIINX CHETOIIaI0B

16.01.21 10 40 O1ux MOIIHBIN CHEToIIa/l

23-29.01 16 OtTenens

31.01.21 38 IIocne cuapHOTO cHeromajaa

04.02.21 10

10.02.21 33

12-14.02 60 Pexopausiii cHeromnas
24-25.02 10 CIUIBHBII CHeroma
27.02.21 -10 Ilocie oTrTenenu ¢ JOXKIEM

28

UroObl KphIllIa JoMa HE pPYXHYNa IIOJ TSDKECTBIO CHETa, MOJKHO, HalpuMep,
pacIuIaBUThL €ro Tropsdeil BOJIOH HIHM C IMOMOIIBIO 3JIeKTpoHarpeBareneil. CpaBHUTE
3aTparTkl HA paciuiapleHHe mmromanun S=100M* clog cloexaBmerocs CHera
tommuHon h.= 70 cM, Haxojameroca npu Temieparype 7. =—10 °C u umMerorero
mwioTHOCTE p = 400 Kr/M°, >THME ByMs criocobamu. ['opsiyas Boja H3-IIOJ KpaHa
umeeT Temreparypy I = +60 °C u crour ceitgac 205,15 pyd/m>, a 311eKTpoIHEPrHS —
5,66 pyo/(xkBt-gac).

Ha mepoxoBaroll rOpH30HTAIBHON ILIOCKOCTH HAaXOJIHTCS .
TPY3UK, IPHUBA3aHHBI HEBECOMON HEPACTSKUMOIN TOHKOU

HUTBIO JJIUHOM 7 = 60 ¢M K TBO3UKY, BOUTOMY B IDIOCKOCTD.

Kos¢dduruent TpeHns rpy3uka o mIockocTs paseH p =0,1. Z')
Hutps HaTATHBAIOT, U TPY3UKY TOJTYKOM B TOPH30HTAIHLHOM

HallpaBJICHHU,

TIEepIIEHIUKYIIIPHOM

HHTH, COOOIIAaIOT

ckopocts V' =25M/c (cMm. puc.). Ha xakoil yrom o
ITOBEPHETCS HUTh K MOMEHTY OCTaHOBKU Tpy3HKa?
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C ropu3oHTaJIbHOI IUIOCKOCTH BHaualle OpocaroT MalleHbKHII MSYUK II0J] YTIIOM
0. = 60° K TOPH30HTY cO cKopocThio v = 20 M/c. B MOMEHT, KoTj1a MAYHUK JIOCTHTaeT
HAHUBBICIIIETO IIOJIOKEHUS Ha CBOEH TPaeKTOPHUH, CTPEISIOT Iylell H3 pPYXKbd
co ckopocThio V=150 M/c B HammpaBIeHNH MsIYUKa, IPUYEM MYJIs BEUIETaeT U3 TOU
JK€ TOYKH, U3 KOTOpol OBLI OpollleH MSYHK (CM. pUCYHOK). Ilog xakuM yrioMm @
K TOPH30HTY HAJI0 CTPEIATh, YTOOBI IyJs U3 pYXbs Imomana B mMsunk? TpeHuem
MSYMKa W IyJdH O BO3AYyX MOXHO IpeHeOpedb. Vkaszaunue: s YHUCIEHHOTO
pelleHNs] YpaBHEHUII HCIIONb3yIITe MHKPOKAIBKYIIATOP.

=21
|

AV i A T A A T T Al i A i i i T i T e

WNpaeansHBIH TEILUIOBOHM jABUTaTeNnh 1, paboTarommuii mo nukiay KapHo, umeer
TemIiieparypy HarpeBaTens Iy = 900 °C u xonoamnpHUuKa — Ty = 0 °C, motpebirsis
3a IUKJI KOJMYECTBO TertoThl 0. CucreMa U3 IBYX JPYTHX HIEAIbHLIX TEIUIOBBIX
npurateneit 2 u 3 JAelicTBYeT cieayroImuMm oOpasoMm. J[Buratems 2 ¢ TOH xe
TeMImeparypoil HarpeBaTens Ty = Ty U TeM JXe MoTpedaeHueM TEeIUIOTH 3a IUKI
O, 4T0 W jABHTAaTENs |, UMEET TeMIEpaTypy XOJOMMIBGHHKA Ix> = 70 °C = Ty,
U 3TOT XOJOJUIBHHK SIBISETCA HarpeBaTeleM JJIsl JBUTaTeNsd 3, OT/laBas €My Bce
KOJIMYECTBO TEIUIOTHI, IIOJy4€HHOE OT JBUTATelsd 2, NpUYEM XOJIOAUIBHUK
JIBUTATENs 3 UMEET Ty JKE€ TEMIIEpATypy, 9To U y asurarems 1: Tx3 = Tx;. Halnure,
BO CKOJILKO pa3 paboTa A;, mpousBoAuMas JABUTaTerdeM | 3a IUKI, OTIHYaeTcs
OT CyMMapHOii paboTel 42 + A3 nBuraTtenei 2 u 3.

Ha nnockocTu B BakyyMe pacloloKeH IIPABUIIBHBII IMTECTUYTOIBHUK, B BEPIITHHAX
KOTOPOTO HaxofATcsi 6 OAMHAKOBBIX MO BEIMYHHE >JIEKTPUYECKUX TOUYEYHBIX
3apsIOB — TPH IIOJIOKUTENBHBIX H TPU OTPHUIATENbHBIX. [IpoHyMepyeM BepIIUHBI
110 9YaCOBOM CTPEJKE, HAYMHAA C KaKOI-TO IIPOU3BONBHOI, HOMepamu 1, 2, 3,4, 5, 6.
Ilyctes BHawane B BepmmHax ¢ HoMepaMu 1, 2, 3 HaxomATCA IIOJIOKUTEILHEIE
3aps/ibl, @ B OCTANIbHBIX, C HOMepamu 4, 5, 6, — oTpunatensusle. 1IycTs B mieHTpe
IIECTUYTOJIbHUKA, Touke O, OUH 3apsA] CO34aéT 3INEKTPHYIECKOE MOJEe ¢ MOAYIEM
HanpspkEHHOCTU Eo. O003HAYUM MOJYIIb HANPSDKEHHOCTH MOJS OT BCEX 3apsjioB
B TOI XK€ TO4YKe 4yepe3 E;. 3areM 3apAabl oJ HoMepaMu | u 6 moMeHseM MecTaMu.
O0o03HagnM 10JIe B Touke O B 3TOM cirydae uepes E,. Haliiure otHomenne E»/E;.
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Bo Bpemsa momrHoOTo cHeromaga B MockBe 12-14 ¢eBpana 2021 roga MIKOJIBHUK
PEIIII OIEHHTh HEKOTOpPHIE €ro nmapameTpsl. OH 14 Hadaja ONpeeianl CpeIHUM
pasMep (aIuameTp) CHEXXHHOK d = 1 cM, KOTOpBIe MpH ITOJHOM O€3BeTpHUM Majald
II0 BEPTUKAIU C TOCTOSHHOII CKOpPOCTBIO V, PAaBHOMEPHO pacCIpeAeissich
o o0BEMY BO37yXa, U TpOJIETAIH 3a BpeMs f; = 3 ¢ paccrosHue h; = 6 M.
3aTeM IMKOJBLHHUK IIOJICYUTAIl CPETHEE YUCIIO CHEXXUHOK NV, BBITIAIAIONTUX 33 BpeMS
t, =3 ¢ Ha TOpH3OHTAIBHYIO (aHepky mlomaneio S= 0.5 M%, H 0Ka3aloch,
gro N = 50. Ha ocHOBaHUH 3THX JaHHBIX IIKOJIBHHK OIEHWI «JAIbHOCThH IIPAMON
BHANMOCTH» L B CHEromaj, TO €CTh pacCTOSHHE OT HaOIogaTelns, 3a IIpejielaMu
KOTOPOTO IIpeMeTHI YKe OyayT He BUAHBI. Onernute u Bl 310 3HaueHHe L.
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