II 3TAIT BCEPOCCHHCKOH OJIUMIIHAJBI ILIKOJIbHUKOB no ®HU3HKE 2019 200
11 Knacc.

3apnaua Ne 1. Heynpyeuit yoap
HeGonpmoit O6pycok maccoit m = 100 T, CKONB3SIIMK MO TJIAAKOW TOPU30HTAIBHONW IMOBEPXHOCTH,
aOCOJIIOTHO HE YIPYro CTAJKUBACTCSA C HEMOJBIKHBIM TeloM Maccoii M = 2m. [lpu manbHeiimem
MOCTYNAaTeIbHOM JIBIDKEHUU TeJa HaJjeTaloT Ha HeaeOPMUPOBAHHYIO MPYXKUHY, OJHHUM KOHLIOM
MPUKPEINIEHHYIO K CTeHe (CM. pUCYHOK). Uepe3 kakoe Bpems t 1mociie

aOCOJTFOTHO HEYIPYTOro yuapa OpYCKH BEPHYTCS B TOUKY CTOJIKHOBCHHUS? _ k
CKkopoCTh JABHXKCHHUS OpyCKa 110 CTOJKHOBEHHS VU =2 M/C, KECTKOCTh [ v M 7
npykutael kK = 30 H/mM, a paccTOsHHE OT TOYKHM CTOJKHOBEHHS OO 777 s v 77
npyxussl L = 10 cm. I

3apaua Ne 2. Ceazannwvie 3apaont
Iapuku Maccel M=1T u M=5Tr CBA3aHHBIC HEPACTHKUMON HUTBIO UMEOT 1 ql v
sapsaael (o 2 MKKi kaapri. [lapuku JeTST BIOJAb HANpPABICHHS HUTH ¢  m M

paBHBIMU cKopocTsmu V = 8 kM/c. Huth nepexxuraror. KakoBa Obli1a JyIMHA HUTH, €CJTU TIOCIIC Pa3phbiBa
HUTH IIAPUK MACCOM M OCTaHOBUJICS?

3apaya Ne3 baok na kopomwvicie

CucreMa Tel COCTOMT U3 HeBecoMoro crepkHs mauubl | =70 cm,
MOJI0)KEHHOTO Ha HEMOJBIKHYIO IIPU3MY, PACIIOI0KEHHYIO TIOCPEANHE A
CTEPIKHsI, 1 HaXOSIIErocsi B PaBHOBECHH, HEBECOMOTO OJIOKA C ABYMS "
rpy3aMd Maccoi M; W Mz, a Tak ke rpysza maccoi M = 3 kT, |:|M 1
NPUKPEIUIEHHBIX K KOHIAM cTepxHs (cM. puc). [Ipu nBmxeHnn rpy3oB

M; ¥ M, paBHOBECHE CTEP)KHS COXPAHSETCS, €CIIM TOYKA OIMOPBI CTEPXHS CIBUHYTA HA PACCTOSTHHE
Al =10 cm 5ieBee OTHOCHTENIBHO CepelHHBI CTepxkHs. OmpeneianTh Macchl Ipy30B My U M. TpeHuem
Be37Ie MpeHeOpeYb.

|

m,

3agaua Ne 4 3anaannaa mpyoka .
3anasiHHAs ¢ OIHOTO KOHIIa WJIMHApUYecKas Tpyoka anuHoi L morpyskanach 19
B BOJIy JI0 T€X IOp, TOKa 3amasHHbBIN KOHEI| e€ OKa3aycs Ha OJHOM YpPOBHE C «

MOBEPXHOCThIO BOABI (cM. puc.). Korma rtemmepaTypsl Bo3Ayxa MU BOIbI

YpaBHSUIUCh, OKa3ajlach, YTO BOJAa B TpyOKe MOAHsUIaCh Ha BbICOTY % L.
T
Onpenenure T — HavanpHyIO TeMIEpaTypy Bo3ayXa B TpyOke, eciu -
2
TemriepaTypa Boasl Ty, a arMocdepHOe JaBlICHHE Po. =5
3agaua Ne S

BaTapeﬁ U3 N IIOCIEA0BATEILHO COSIMHEHHBIX KOHACHCATOPOB, éMmkoctpio C
Ka)KI[BII‘/’I, IMOAKIIFOYCHBI K IMOCTOAHHOMY HAIIPAKCHHUIO U (CM. pI/IC) O,Z[I/IH N3 KOHACHCATOPOB

npobuBaetcs. OnpenenuTh: 1) u3meHenue 3Heprun Oatapeu; 2) pabOTy HCTOYHHKA TOKA.
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10 Kaacec.

3agaua Nel. Tpamnaun

[Taiiba, ckoNB3sl MO TIAIKOMYy MOy €O cKopocThio Vo =12 m/c,
MMOAHUMAETCSl Ha TPAMIUIMH, BEPXHSS 4acTh KOTOPOT'O TOPU3OHTAIbHA,
U cockakuBaeT ¢ Hero (cMm. puc.). IIpu kakoit BeicoTe Tpamrummaa H
JTANbHOCTH MoJieTa maobl S OyneT MakcumanbHa? KakoBa 3Ta 1aabHOCTH?

3apaua Ne 2. Bnok na kopomwicie

Cucrema Tea COCTOMT M3 HeBecoMoro crepxHs aiauuHbl | =70 cm,

o]

II0JIO)KEHHOT'O Ha HETIOJABMKHYIO IIPU3MY, PACIIOJIOKEHHYIO IOCPEINHE
CTEPIKHS, U HaXOJSIIETOCs B PABHOBECHH, HEBECOMOTO OJOKa C JBYMS
rpy3amMu Maccoi M; W Mz, a Tak ke rpyza maccoi M = 3kr, |:|M
MPUKPETIEHHBIX K KOHIIAM CTepKHs (cM. puc). IIpu aBmkeHun rpy3os

M; U M, paBHOBECHE CTEPXKHS COXPAHSETCS, €CIIM TOYKA OMOPHI CTEPXKHS CABHUHYTA Ha PAaCCTOSTHHE
Al =10 cM 51eBee OTHOCHTENBHO CEepearHbI cTepxHs. Onpeaenauts Macchl TPY30B My U M. TpeHuem

Be3Ie MpeHeOpeyb.

3amaua Ne 3. Jleoanas cmeco

Tennon3o0nupoBaHHbII COCYl COAEPKHUT CMECH, COCTOSIYIO U3 Bobl My =10 kr u nmpga M, =2 kr,
HAXOJIAIIKECS B TCIJIOBOM paBHOBecuHu. B cocyn momarot BoasHo# map mpu t = 100°C B konuvecTBe

ms = 2 xr. Haiitn YCTAaHOBUBIIIYIOCA TEMIICPATYP paBHOBeCHOﬁ CHUCTCMBI.

Cnpaska. Y nenbHast TEIUIOEMKOCTD BoAbI — ¢ = 4,2-10% JIx/(xr-K). Y aenpHas TemioTa miaBaeHus JIba
— A =3,3:10° JIx/kr. Y aenbHas Teriora napoodpasosanus Bogsl — I = 2,3-108 JIx/kr

3apaua Ne 4. Tpu yununopa

B crakaH ¢ KHMIOKOCTBIO, HMMEIOIIEW IUIOTHOCTH Po , TIOTPYXKEHBI TPHU
HWIMHIPUYECKUX Tella OJAMHAKOBOIO0 00bEMa, HO pa3HbIX INIOTHOCTEH p, pg,
Pz ,  COEGIUHEHBl CUCTEMON HMTEH M OJIOKOB , KaK IMOKa3aHO Ha PHUCYHKE.
Cucrema HaxOOUTCS B PAaBHOBECHM €CJIM JIBa BEPXHHMX LMIMHAPA MOTPYKEHBI
poBHO HanoJoBuHy. Haiitu p, ¥ p, nomaras, 4to p; U pz U3BECTHBDI.

3anaua Ne 5. /lee nunszwt

L,

| PP

JIBe coOuparomiye JIMH3bI, JI0CKOCTH KOTOPBIX HaXoaTcsd Ha pacctosHun L>F, + F;,
pacnojokeHbl Ha o01Iei rmaBHoi ocu. Ha paccrossaun  dy > 2F; Ha rJ1aBHOM ONTHYECKOW OCH
HAXOJAUTCs cBeTAmascsa Touka S (cM. puc.). [Toctpouts n300paxeHne TOUYKM S M paccuuTarh e

MOJIOKEHHE Ha ocH. JIJ1s 0AHO3HAYHOCTH MOCTpoeHus, nyctb L < 2F; + F,

I |
: A

m,



II BTAII BCEPOCCHHCKOH OJIUMITHABI ILIKOJIBLHUKOB no ®HU3HUKE 2019 200
9 Kaacc.

Sagaua Nel. Mooenn

. a m/ct

Bnons mpsiMoii nBWKETCS ACTCKas yIpasiisieMas MOJICIb AT \ \ \ \ \ \
L e [ U | [

MaluHbl. B HauaabHBIT MOMEHT BPEMEHU CKOPOCTh TOYKH ! ! ! ! ! ! !
2- S )

Vo =2 m/c . 3aBHCUMOCTh YCKOPEHUSI TOYKU H3MEHSETCS CO ! ! ! ! ! ! !
o T ¥ T LAt b B e

BpEMEHEM TaK, KaK A3TO IoKa3aHO Ha pwuc. Kakoil myTh ! ! | ! ! ! !

npoaér 3a Bc€ Bpems IBIKEeHHs. OnpeneauTh MOMEHT 0 ' ! ' T lr 147

BpPEMEHM, KOIJa TeJlo OKaKEeTCs Ha MAaKCMMalbHOM [ ] I oy i

pacCTOAHUU OT MCXOJHOM TOYKU JBM>KeHHUsA. KakoBo 3To -2 | | | | | k |
1T T T

paccrosHue? : : : : !

3apmaua Ne 2. bpycok u knun

C HaKJIOHHOM TUIOCKOCTH COCKaJlIb3bIBaeT 0€3 TPeHHS KIMH (CM. pHC.), HA BEpXHEU
TOPU30HTAIILHOM TpaHy KJIMHA HaxoauTcs Opycok maccoil m = 100 r. Yron HakioHa
IUIOCKOCTH K TOpU30HTY paBeH O = 30°. bpycok mo kinHy He CKOJb3UT. Haiitu cumy
A TpeHwusl, JeHCTBYIOLIYIO Ha OPYCOK IMpH JBWKEHUU KiuHA. Haiftu cuny naBneHus, ¢
KOTOpOM OpYCOK JIaBUT Ha KJIMH IPH IBUKEHUU KJIMHA.

3amaua Ne 3. Jleoanas cmeco

Ternon30mMpoBaHHBIN COCY/ CONEPKHUT CMECh, COCTOSIIYIO U3 Boabl My =10 kr u nmpma M, =2 kr,
HaxoJsIIMecs B TEIUIOBOM paBHOBecHU. B cocyn noparoT BoasHoO#M map mpu t = 100°C B konuuectse
M3 = 2 xr. HaliTh ycTaHOBUBILYIOCS TEMIIEPATyP PABHOBECHON CHCTEMBI.

Cnpaska. Y nenbHast TEIUIOEMKOCTD BOAbI — ¢ = 4,2-10% JIx/(xr-K). Y aenpHas TemioTa miaBaeHus JIba
— A =3,3:10° JIx/kr. Y aenbHas Teriora nmapoodpasoBanus Bogsl — I = 2,3-108 JIx/kr

3anaua Ned. /lea éonommempa _ g U e
JIBa BOIBTMETpA C BHYTPEHHUMH CONPOTUBICHUIMU R =6 kOMm u
R, = 4 kOMm coenuHeHsl ocaeaoBarenbHo. [lapamneasHo Kk HUM Rs
—— WA
BKIJIFOUEHO conpotuBicHne Rz = 10 kOm. Ha 3Ty cucremy momano ‘J
HanpspkeHne U = 180 B. K
1. YTo mOKa3BIBAIOT BOJIBTMETPHI IIPH Pa3oMKHYTOM Kitoue K ? @ ( _@}
2. KaxoBbl oka3aHusi BOJILTMETPOB, Korja ki K 3aMkHyT, a R, Ry

JBUKOK COCJIMHEH C CEPEMHON COMPOTUBIICHUS Rz ?

3apaua NeS5. 3epkanvnotii mpeyzonvHuk

Ha noBepXHOCTM IUIOCKOrO SKpaHa HaXOJUTCA TOUYEUYHBIM HCTOYHMK cBeTa. [lapamienbHO 3KkpaHy

PacToOkKEeHO 3epKaio B (opMe PaBHOCTOPOHHETO TpeyrojbHuKa co crtoponod a = 20 cm. LlenTp

3epKajla HaxOJWUTCAd HANpOTHUB MCTOYHMKA. Omnpenenure IMJomaab CBETOBOTO TMsATHA, , T.C.

00pa30BaHHOIO Ha KPaHE OTPAKEHHBIMU OT 3epKajia JydyamH.

Ilpumeuanue. 1lon LEHTPOM NPaBUIBHOTO TPEYroJbHUKA IMOHUMAETCA  IIEHTP OINHUCAHHOW WIU
BINHCAHHOM OKPYKHOCTHU
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3apaua Ne 1. Ucneimanusa mapcoxooa

¥, Mmic, | , , | | , , |

Ilpy WCHBITAaHMAX Mapcoxoga Ha OJHOM W3 s ::L
NPSAMOJIMHENHBIX ~ YYaCTKOB  JABHMIKCHUS ObLIH Fﬂr
NIONYYEHbI 3BHCHMOCTE CKOPOCTH OT BPEMEHH, hh
NPUBEIECHHEBIE Ha rpa(UKe. S e e -
1) Haiigute nyTte Mapcoxoga 3a BCE BpeMms L -
L4 8 12 __ 16 i

ABHKCHUS.
2) Haiigute paccTosiHHE MEXAy Ha4dallbHOH U -2 Fdh
KOHEYHOM TOYKaAMH TPAEKTOPHUH. P SO S A SR S S S S O

3apaua Ne 2. /lea kyouka

JlBa KyOuKa, CBA3aHHbIE HUTBHIO, HAXOJATCS B BOJE, TaK KaK MIOKa3aHO Ha pucyHKe. BepxHeil,
co ctopoHoil a =80 cMm, IIaBaer, NOrPy3HUBIINCH B BOAY HAa TPHU YETBEPTU CBOETO 00BEMA.
CropoHa HMXKHETO B JiBa pa3a MEHbIIE, HO €ro INIOTHOCTb B 3 pa3a OOJbIIE, YeM Y BEPXHETO
kyOa. Ompenenure IUIOTHOCTb MaTepuana BEpPXHEro KyOuka U CUIIy HATSKCHUS |j
cBsi3bIBarollel KyOuku Hutu T.

3agaua Ne 3. dapeHnreiT

OkcniepuMeHTarop Irok oOpaTwy BHUMaHME, YTO B Hayaje 3HMMbl IOKa3aHUS JABYX YJIUYHBIX
TEPMOMETPOB (OJMH MPOrpaayrpoBaH B rpaaycax Llenbcus, a nyroit B rpanycax dapenreiita) copnaaas
o Moy umerot pasnbie 3Haku — 11,5°C u 11,5°F. Korga Hactynunu cypoBble MOPO3bl, IOKa3aHUSA
TEPMOMETPOB OMNATh COBNANIM, HO Tenepb yxke u no 3Haky — 40°C u — 40°F. Onpenenure, Kakyro
TEMIIEPATYPY MOKa3bIBAET TEPMOMETP B rpagycax Llenbcns, korna nokaszanus BToporo pasHel +40°F.

3anaua Ne4. Ilepenueanue

B npsmoyronsHOM mognoHe co cropoHamu @ = 30 cM, b=20cm n

BBICOTOM O60opTHKa ho = 10 CM CTOSIT NEerkue MUINHIPUYECKHE COCYBI C A4
wionaasio ocHoBanuss S = 100 cm? kaxapii  (cM. puc.). Beicorta \
nepBoro cocyna ho, a Broporo She. /IHo mommona mepoxoBaroe. B
BBICOKHI COCYJ] uepe3 OTBEPCTHE B CTEHKE BCTaBJIEHA TOHKas TpyOKa C k.,
kpanoM K, BTOpoil KOHel KOTOPOH JIEKUT Ha CTEHKE HU3KOro cocyzaa. B L1 :
9TOM TOJIOKEHHH TpyOKa TOpU30HTalbHA. bmaromaps HalIu4uio a
ycTpoiictBa Y, mpu OTKpbITOM KpaHe K ypoBeHb BOJIBI B BBICOKOM Bua c boky

oh,

cocyle TIOHM)KaeTcsl C TMOCTOSHHOM ckopocteio UV = 1,0 mwm/c.
[IepBoHa4aJIbHO B HU3KOM COCYZ€E U MOJJOHE BOJBI HET, & YPOBEHb BObI | b
B BBICOKOM cocyjie paBeH Sho. B MoMeHT Bpemenu t = 0 KpaH OTKpBIBAIOT.
[Toctpoiite rpadux 3aBUCUMOCTH [aBJEHHS P, OKa3bIBAEMOI'O HU3KUM 4
COCY/IOM Ha JIHO TOJJI0Ha, OT BPEMEHH t rmociie oTKpbITHs KpaHa (0 <t < Bua fB epxy

500 c). OtMeThTe Ha OCSIX TpaduKa BEIWIHHBI P M t B XapaKTEPHBIX TOUKAX

— M3JI0Ma, MaKCUMYyMa MM MUHUMYMa
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3agaua Ne 1. Meunsypku —
MIT
Hacre mnonamoOminoce wu3MepuTh 00BEM HEKOTOpOW skuakoctu. s MQ—V L
u3Mepenus: o0béMa Hacts Hania JBe MEH3YpKH (CM. PHC.), OJIHA U3 KOTOPBIX L 30
Obi1a (paOpuyHO. B ATH MEH3ypKM HaIWIM OJMHAKOBBIC TOPIUH BOIBL. | 40 30
. " — 30 Pl

Yemy paBeH 00BEM BOJIBI HAJTUTOM B TPOOUPKU? 3

=720

3agaua Ne 2. Vnpaeénawwui

YropaBisitoluid  arpoxoJiIMHra BO3Bpallajicsi B TOpPOJ, AOpora
. ] MOCTETNICHHO yiy4lanach. ['paduk 3aBUCUMOCTH TPOHIICHHOTO
l NyTH OT CKOPOCTH MpHUBEICH Ha pucyHke. Haiiaure cpemHior
PO CKOPOCTh MAIlTMHBI Ha BCEM IYTH.

3agaua Ne 3.Cmpannwiii kKyouk 7

Uccnenmyemoe Teno maccoit M = 38 kr mpencraBisieT co0oil ky0, u3
KaXJIOTO yrila KOTOPOrOo BBIPE3aH MAJICHBKUM KyOWK CO CTOPOHOM,
paBHOW OJIHOM TpPETH CTOPOHBI OOJBIIOT0 Ky0a (CM. PHCYHOK).

Cropona wmanenpkoro kyboa @ =10cwm. Ompenenute MIOTHOCTh
MaTepuana, U3 KOTOpOro ClIeJaHo Tell0 U MacCy MaJeHbKOTro KyOuka | i

3agaua Ne 4. Acmponomuueckue eOuHuUuy bl

PaccrostHust Mexy 3BE€3aMM TaK BEJIMKH, YTO UX IPUHATO U3MEPATh B aCTPOHOMUYECKUX €IMHULAX U
napcekax. OJHa acTpOHOMHYECKasi €AMHUIA (d.e.) YUCICHHO paBHA CPEIHEMY PACCTOSHHUIO OT 3eMJIH
no Connua, 1 a.e. = 150 maH. kM. OJMH Mapcek — 3TO PacCTOSIHUE, OTKyJa Paguyc 3€MHOH OpOMTEHI
BH/JIEH TIOJ] YIJIOM B OJHY YIJIOBYIO CEKYHIy. CKOJIBKO aCTPOHOMHYECKHUX E€AVHMIL COAEPKHUTCS B OJTHOM
napceke? 3a CKOJIBKO JIET CBET IPEOI0JIEET PACCTOSTHUE B OJJUH MapCeK?

Cnpasxa: B onHom yrioBoMm rpagyce coaepxurcs 60 yrinoBeix MuHyT (1° = 60"). B onHoit yrioBoit
MuHyTe conepxkutcs 60 yrimoBeix cekyHa (1° = 60"). Ckopocts cBera 300 ThICSY KM/C.



