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3anaua 1. « Kupnuuu st MmocToBoii». [Ipu nmpousBoicTBe OpycUaTKu JUIsi MOIICHHS YIIMII B
Hpesnem Erunte wuCnonb30BaMCh KaMEHHbIE OJOKH pa3MepoM 1X2x1 M, H3 KOTOpPBIX
KaMeHOTECH! aenanu Opycuatky paszmepom 10x10x20 cm. Kakyro MakcHMaibHYIO IUIONIA/Ib
yIaBajoCh erunTsHaM 3amMocTuTh B JeHb W3 N = 40 OmokoB, eciu o = 20% xupnudei
KPOILMJINCH IPU PACHUIIKE U HE HCIONb30Bauch? OTBET 1aTh B KBaJIPATHBIX METpax, OKPYIJIUB

10 1esnbiX. TonmurHaa kaMmeHHOro TpoTyapa 10 cM. 3a30pbl Ha CThIKaX HE YUYUTHIBATh.

3anaua 2. «Iloe3nka Ha nauy». Bans moexan Ha jnauy Ha Benocunene. Ha mepBoii mosioBuHe
MyTH, KOTOPBIA MPOXOAUI CHadaia mo achaibTHPOBAHHOW Topore, BaHs exan paBHOMEpPHO CO
CKOpoCThIO, KoTopas Ha 10 km/4 ObicTpee cpeaHeld CKOpocTH. BTopyio mNOJOBHHY MyTH,
MPOXOAMBIICH 1O TPOCEIOYHON J0pore, OH eXal CO CKOPOCThIO B TOJITOpAa pa3a MEHbIIEH

cpenueit. Onpenenure cpeHo CKOpocTh Banu. OTBET BBIPa3UTh B KM/4, OKPYIJIUTH 1O LIEJIBIX.

3anaua 3. «IIporuBocrosinne 3emiau 1 Mapca». B moMenTt npotuBoctostuus Connile, 3eMis u
Mapc naxonarcs Ha ogHol npsmoit (3emuis mexxay Connuem u Mapcom). Cunrast, YTO MJIaHETHI
obpamatorcs Bokpyr CoJiHIIa 1O KPYroBbIM OpOHMTaM, JIeXKallMM B OJIHOM IUIOCKOCTH,
OTpeieNIuTe, 4Yepe3 KaKoil MPOMEKYTOK BpPEMEHHU IMOBTOPSIOTCS MPOTUBOCTOSHUS 3EMIIU U
Mapca. [InaneTsl ABMXKYTCS B OAHY CTOpOHY. Mapc coBepiaeT 06opot Bokpyr Comnia 3a 687

3eMHBIX JHEH, a 3emusa — 3a 365 mguHeil.

3anaua 4. «Boaa uepe3 kpaii». Cocyn o6bsémom V = 1000 oMS Ha TPU YETBEPTU 3AMOJTHEH

Bojoi. Korma B cocyn morpy3umnu KyCOK MEAM, ypOBEHb BOJbI IOAHANCA, U 4YacTb BOJBI
o6wéMoM VO = 100 cm® BruTHIIACH Yepes kpait. Haiitu Maccy xycka meau. Macca 1 cm® Meau mQ

= 8,9 r. OTBeT BBIpa3uTh B KUJIOTPAMMAX.
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3anauya 1. «Banepbsinka aas I'pomo3exkn». ['pomosexa — crtapseiil Apyr Anucel Cene3HeBoi,
TUTaHTCKUIM apXeoJior ¢ mianeTsl YyMaposa oueHs JIIOOUT BalephaHKy. B cTakaH, 3amoaHEHHbIH
Ha 2/3 ero obwema Bomoi maccel m; = 200 r. I'pomo3eka Hakamam N OJUHAKOBBIX Karellb
BaJIepbIHKN 00beMOM Vg = 0,2 MJI KaXKJas U aKKypaTHO IepeMelnan J0 OJTHOPOIHONW CMECH.
IIpy 3TOM ypOBEHb >KMAKOCTH TORHSJICA 10 KpaeB cTakaHa. ILmoTHOCTh Boasl p1 = 1,0 r/ems,
TJIOTHOCTH BallepbsaHKH p2 = 0,8 r/cm’,

e CKOJBKO MPUMEPHO Karellb BaJePbsHKU Hakanas [ pomMo3eka B cTakaH?

e KakoBa cpeaHsis INIOTHOCTh MOJYYUBILICHCS cMecHu?

e YTOHET JIi B 3TOM CMecH KyOUK Jibaa TUIOTHOCTHIO po = 0,9 r/em®, KOTOpBIiA [ poMo3eka

IIOJIOJKMIL B CTaKaH?

3anaua 2. «Tpu rpy3a». Ha pucyHke nokaszaH pblyar Maccout
M = 18 kr, K KOTOPOMY B Pa3HBIX MeCTaX MPUKPEIUICHbI TPH

rpy3a. Macca nepBoro rpysa paBHa M, Macca BTOPOro B a = 2
pa3a Oosnbllie, a Macca TpeThero B b = 3 pa3a Mensblie. Uemy
paBHa Macca M, eciy CUCTeMa HaxoAuTcs B paBHOBecuu? OTBET
BBIPA3HTh B KHJIOTPaMMax, OKPYTIIUB J0 ACCATHIX.

3agaua 3. «Tyma m o6patHo». B 12:00 or npucranu nepeBHu OpiioBKa BHHU3 IO pEKe
CTapTOBAJIA OJIHOBPEMEHHO KaTep U IuIoT. JlomiubiB 1o nepeBHU bepe3oBka, pacnosioxKeHHON OT
OpnoBku Ha pacctosHud 10 KM HHXKE IO TEUCHHMIO PEKH, KaTep pa3BEpHYJICS M IOBEPHYI
00paTHO, BCTPETUBIIKCH € TIOTOM B 14:00. [TnoT nmpu 3TOM mporuisl1 4 Km.

e Haiiqure CKOPOCTh TeUEHUsI PEKHU U CKOPOCTh KaTepa B CTOSYEH BOJE, CUUTAs ITH

CKOPOCTH ITIOCTOSIHHBIMH.

¢ B kakoii MOMEHT BpeMeHH KaTep mpuobu1 B bepe3oBky?

e [locrpoiiTe 3aBUCHMOCTb paccTosiHUSA 10 OpIIOBKH OT BpEMEHH AJIs IUI0Ta U KaTepa Ha

OJIHOM TpadukKe.

3agaua 4. «Becna npumuia» Ha kpsimie qoma nexana risiba abaa npu temmeparype t; = —t °C.
JIHéM BECEHHEE COJHBIIIKO PACTOIMIIO BECh JIEN, IPEBPATUB €r0 B BOAY IIPU TEMIIEPATYpE tr =
+2t °C. Ha Becw 5TOT mpouecce Oblna 3aTpayeHa Temiora B konuuectse Q = 12 Mk, npuuém
M3BECTHO, 4TO 1/3 OT 3TOro KOJMYECTBa TEIIIOTHI MO Ha HarpeBaHKue BObI. Takxke H3BECTHO,
YTO yjelbHAs TEIUIOEMKOCTh JIbJa B 2 pPa3a MEHbIIE YIAEIbHON TEIIOEMKOCTH BOJIBI.
Omnpenenure KOJIUYECTBO TEIUIOTH, KOTOPOE MMOILIO Ha INpeBpamieHHe jbaa B Boay. OTBer
BBIpa3uTh B KJIK. ECli OTBET He 1ENbIH, TO OKPYIIIUTH 10 LETBIX.
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3anaua 1. «B3rjsia co cTopoHbI» Teno Opocuiii BEpTUKAIBHO

ILm
BBEPX C MOBEPXHOCTH 3eMJIH. PaccTosHue | Mex Iy 5THM TenoM R A
Y HETIOJBYKHBIM HaOJII0IATENIEM U3MEHSIETCS CO BpeMeHeM t 110 i i | i i
L S
3aKOHY, NOKa3aHHOMY Ha rpaduke (cM. PUCYHOK). YcKopeHue : ; ; ; !
cB06OIHOTO MazeHns g = 10 M/c2. LN !
. s 2 f---- e
e Ha Kakoli BBICOTE HaJ 3€MIEH U HAa KAKOM PACCTOSHUU : ! : : |
OT JIMHHM, TI0 KOTOPOM MABUKETCA TENO, HAXOMUTCS 0 t

HalJronaresn?
e Uewmy paBHA HaualabHasl CKOPOCTH Teya?

3amaua 2. «[lepeanBanue Boabl». Ha KyxHe X03s/iKa HaJuIa B IIEPBYIO KACTPIOIIO 3 JI BOJKI
npu temneparype t1 = 80°C, a Bo BTopyto — 2 11 Bogsl nipu temmneparype t2 = 20°C. [lotom ona
4acTh BOJBI IEPEIUIA M3 IEPBOM KACTPIOJM BO BTOPYIO. 3aTeM, KOTJa BO BTOPOM KacTproje
YCTaHOBWJIOCH TEILUIOBOE PABHOBECHE, U3 HEE B IIEPBYIO KACTPIOJIIO XO35MKa OTIWIA CTOJBKO
BOZBI, 4TOOBI €€ O00BEMBI B KACTPIOJISAX CTald paBHbI NEpBOHadabHbIM. [locime sTHX
nepesiMBaHui TeMIliepaTypa BOJAbI B IEpPBOM cocyne crana paBHa t'1 = 70°C. CKOJBKO BOJBI
nepenuBaia Xo3siika W3 MepBOM KAacTPIOJIM BO BTOpYK U oOpatHo? TemnooOMeHOM BOJIBI C
OKPYKArOIIeH CPeIoi mpeHeOpedb.

3anaua 3. «YTpeHHUil yaib». YTpom, nepea TeM, Kak MouTH B KOy, Mara Hanwia cede Jaid.
[110THOCTB Yasi paBHa IIOTHOCTH BOAbL: pg = 1000 kr/m>. I[Totom Mama Hackimana B 4aii caxap.
[TnotHOCTH caxapa paBHa pc = 1,6 r/ cm®. TTorom Mara pa3Memana caxap B 4aro. [locie storo
00BEM Yas ctan B n = 1,04 pasa Gosblie, yeM g0 A00aBlIeHHs caxapa, a IJIOTHOCTb 4as CTaja
paBHa py = 1060 xr/m°. Kakoii 6bina cpemHsis MIOTHOCTh yas, Koraa Maima ToNoKuIa B HETo
caxap, HO eII¢ He pa3mMernana’?

3agaua 4. «/IBa ammepmerpa». Bo Bpems naGoparopHoil pabGoTbI
IIKOJIBHUKH COOPAJIH 3IEKTPHYECKYIO IIeMh B COOTBETCTBUH CO CXEMOM,
MOKa3aHHOM Ha pHCyHKe. AMIiepMeTp A1 IMOKa3bIBaeT cuiry Toka I1 = 2
A. Kakyro cuiy Toka mnokasbiBaeT ammepmerp Az? O6a mpubopa

nacaJibHbI. OTMeyeHHBIE Ha PUCYHKEC TMMapaMETphbl LEIHN CUMTANUTE

HU3BECCTHBIMU.

3anaua S. «Jlazepnasi ykaskay. /[Ba 3epkana CIIOXKEHBI IO/ YTJIIOM O

= 7°. HIkonpHuK CTaHUCIIaB HAIIPABUJI Y€PE3 MAJIEHBKOE OTBEPCTHE B

OJIHOM U3 3€pKall Jy4 Ja3epHON yKa3Ku MEepPHEeHAMKYISIPHO STOMY SPIIIIIIIIIIIIIIIIIIIY
3epkairy. CKOJIBKO BCETO OTPaKEHUI UCHBITAET JIyd OT ATHX 3€pKaj?



10 KJIACC

3anaua 1. «Ilo gopore B mkojay». Baps e3nut B mkony Ha MeTrpo. OgHaxapl, HaOm0Mas 32
IpUOIMKEHHEM T0€3/1a, OHA C TOMOLIBI0 CEKYHIOMEPA OIPEIENINIA, YTO IIEPBBIA BATOH IPOLIET
MHUMO He€ 3a Bpems t; = 2 ¢, a BTopoi BaroH — 3a Bpems t, = 2,1 c¢. Korna mumo Bapu mpoxoaui
IOCICHUI BAaroH, 1moe3y ocranoBuica. CKOIBKO BpeMeHH MPOIIIO TOrO MOMEHTA, KOT/Ia HOE3/1
Hayaja NmpoxXoJauTh MuMoO Bapu no monHo# ero ocraHoBku? CKOJIBKO BaroHoB B moeszae? Bce
BaroHbl UMEIOT OJIMHAKOBYIO JUTMHY, TPOMEKYTKaMH MEXIYy BaroHamu InpeHeopeub. CUuTaTh,
YTO MU3MEPEHUsA, CHCIIaHHble Bapel TOUYHBI, a MOE3], MOAXOMSIIMN K CTaHLHH, JBUKETCS
paBHO3aMEIJICHHO.

3anaua 2. «Banna Apxumena». B Banny Hanmwim Bogy 10 ypoBHs h =40 cm u |

TOJIOKHMJIM Ha CIMBHOE OTBEPCTHE CTEKISIHHBIN OpYCOK, Macca KOTOPOIO paBHA
m = 640 r. luamerp ciauBHoro orBepctua d = 4 cMm. Boga moarexaer mon | |
OpyCOK, HO OYE€Hb MEIUICHHO. YPOBEHb BOJbI HE M3MEHHUTCS IOJITO. C xakon

cuioit Opycok naBuT Ha nHO BaHHBI? [lmotHocTh BOAbl pg =1000 Kr/M®,

=3 (—(l

IJIOTHOCTH CTekia pc = 2500 Kr/MC. Yckopenue cBoOonHOTO majeHus g = 10

w/c2. ATMocdepHbIM naBrneHueM npenebpeus. OTBeT 3anummre B equHunax CH ¢ TOUHOCTBIO
JI0 IECSTHIX.

3anaua 3. «Ilepeoxnaxknénnas :xkuaKocTby». Kak n3BectHo, mpu aTMocepHOM J1aBIICHUH BOJA
HAuMHAeT 3amep3arb, a JEn - TasaTh npu Ttemmeparype t = 0°C. Ho mnpu coOmoaenuun
HEOOXOAUMBIX TIPEIOCTOPOKHOCTEH BOJA MOXKET OBITH IEPEOXJaxacHa A0 00ee HHM3KHX
temneparyp. Kakas yacTe nepeoxyaxaEHHoN o TeMneparypsl ty = -4°C Bozabl 3aMép3uer, eciu
OpocuTh B HE€ JICJITHYIO COCYJIBKY M BBI3BATh TEM CaMbIM KPUCTAIUTH3AIMIO? Y IeTbHas TEIIoTa

[UIABJIEHUA JbJa A = 335-103 JIx/kr, TeruoeMkocTh Bombl C; = 4200 [Dx/kr-°C, yaenbHas
TETIOEMKOCTb Jibja Cy = 2100 [Ix/kr-°C. [ToTepsMu TEIUIOTHI IPEHEOPEUb.

3agaua 4. «IlociemnoBareiabHoe coeauHenue». CBsi3b Mexay HampsbkenneM U Ha Jlamie
HAKAJIMBAHMS M CHIION TOKa, TEKyllero depes Heé, maércs popmynoii I ~ U, JIge mammer ¢
HOMHMHAJILHBIMK HanpsokeHusMu 220 B u HomuHanbHeIMu MOIIHOCTAMH P1= 40 Bt u P2 = 100
BT Brirounnu nocnegoBatenbHo B ceTh 220 B. Kakoe HanpspkeHHE mamaer Ha JlaMiie MEHbIIEH
HOMUHAJILHOU MOIIHOCTH?

3agaua 5. «CrosiIkHOBeHHMe Ha opOuTe». VckycctBeHHblil cnyTHUK JlyHb Maccoit M = 8 kr
JIBIDKETCS BOJIM3M €€ TOBEPXHOCTH IO KpyroBoi opourte. Mereoput maccoit m = 0,1 r, neramuit
co ckopocThio v = 40 KM/C, IepHeHIUKYIAPHOI CKOPOCTU CIyTHHKA, MOMNAJAeT B CIIYTHUK U
3acTpeBaeT B HEM. Ha kako#l yrois nmoBepHETCS M3-3a 3TOT0 BEKTOP CKOPOCTH cliyTHUKA? Panuyc
JIynst R = 1740 kM. Yckopenue cBoOogHOTO naieHus Ha JIyHe B 6 pa3 MeHblIlIe, ueM Ha 3eMIie.



11 KIIACC

3anaua 1. «Bo3aymHblii mapuk». HarmoaHeHHBI TeeM BO3AYIIHBIN MIApUK UMEET (hopmy,
Onmu3kyro K cdepudeckoil. Ecnm oTmycTuTh €ro B OE3BETPEHHYIO MOTONy, CKOPOCTb €ro
YCTaHOBUBIIETOCS (TO €CTh PaBHOMEpPHOro) moab&éMma Oynmer paBHa Up = 2 M/C. DTOT MIApUK
npuBs3any K OaraXHUKy Benocunena. Korma BelOCHIIEAMCT Ha STOM BEJIOCHIICAC €Xall
HaBCTpeUuy BETPY CO CKOPOCTHIO U = 1 M/C OTHOCHUTENFHO 3€MJIM, HUTh IIApUKa OTKJIOHMIIACH OT
BEPTUKAJIM Ha TMOCTOSHHBIN yroj. Haiiure 3TOT yroi, ecinu CKOpocTh BeTpa paBHa U = 0,5 m/c.
CuutaTh, 4TO HpPHU JABIKEHUU HIApUKA B BO3JyXE BEJIMYMHA JIEHCTBYIOIIEH HAa HEr0 CHJIbI
COIPOTUBIICHUS IPONOPIIMOHATIbHA KBAPATy €r0 CKOPOCTU OTHOCUTEIBHO BO3AYXA.

3amaua 2. «Ilosaer na siapey. Ilymka maccer M = 200 xr cTpensgeT aapoM Maccel My = 20 KT 1107
ytaoM o = 30° Kk ropu30HTY. 3apsa nmopoxa My = 5 Kr, ero temiota cropanus = 3,8 MJDx/kr.
Omnpenenure pacCTOAHME MEXIY IYHIKOH M MECTOM B3pbIBA, €CJIM OHM HAXOMSITCA HA OJHOU
ropu3oHTanu. Ha CKOJBKO yMEHBIIUTCS JAlNbHOCTh MOJETA SApa, €CIU Cpa3y IOCJE BbUIETa U3
MYILIKKA Ha HEero csiieT 6apon MronxrayseH, macca kotroporo m = 70 kr? KII/I BeicTpena npuHAThH
paBabIM 10%. CunTaTh, 4TO IMyIIKa HAXOAUTCS HA TJIAJKOW MOBEPXHOCTH, MO KOTOPOH MOXKET
CKOJIB3UTh 0e3 TpeHus. CONpOTUBICHHEM BO3AyXa IpeHeOpedb. YCKOPEHHE CBOOOIHOTO
nagenns g = 10 m/c?.

3agaua 3. «He3zemHnasi atmocgepa». ACTpOHABTHI, UCCIEAYs BO3IyX OTKPBITON MMHU TUIAHETHI,
MIPOBEJIM € NOpLMEN Bo3ayxa Maccoil M = 100 r nuknuyeckuid npouecc 1—2—3—1, cocrodmuii u3
HU30TEPMUYECKOTO paciiuperus 1—2, u300apuyueckoro cxarus 2—3 10 HadaJbHOro o0BbEMa U
M30XOPUUYECKOT0 HarpeBaHUs 10 MEepBOHAYAIBHOU TemriiepaTypbl. Oka3zalock, 4TO B Ipoliecce
2-3—1 or raza orBenu Q = 1 k/Ix Temna, a pa3sHOCTh MAKCUMAJIbHOW W MHUHHUMAJIbHOU
temneparyp B uukie cocrasuiia AT = 30 °C. 300pa3ute npoBeAEHHBIN UK B KoopanHaTax P-
V u HaliiuTe CpeIHIOI MOJIIPHYIO MacCy BO3/JyXa, CYUTash €ro HJCaJbHBIM Ta30M.
VYHuBepcanbHas ra3opas noctosHHasg R = 8,31 J[x/moinb-K.

3anaua 4. «KongeHcaTop B Henu mocToOsHHOr0 Toka». [Inockuit konnencarop émkocteo C =
22 n®d, pesucrop ¢ comporuBieHueM R = 10 MOwM u Garapes ¢ DJIC ¢ = 100 B coenuHeHbI
nocneaoBarenbHo. PaccrosiHre Mex 1y 0OKIaakaMu KOHAEHcaTopa ObICTPO YMEHBIIAIOT B N = 2
pa3a. Haiigute Temnmo Q, KOTOpoe BBIIETUTCS TMOCIE STOrO0 Ha pe3ucTope. BHyTpeHHUM
COTPOTHBIIEHUEM OaTapen mpeHedpeyb.

3anaua 5. «Ckauku HanpszkeHHs». B macc-cniektporpade - ycrpoiictse uis
OIIpeJIENIEHNs] U30TOITHOTO COCTaBa OJHO3apsANHBIE MOHBI KajlHs C aTOMHBIMU o o
Becamu A1 = 39 m Az = 41 cHavana yckopsrOTCSl B JIEKTPUYECKOM MOJIE, a
3aTeM 4Yepe3 Yy3Kyl IIenb IONaJaloT B OJHOPOJHOE MAarHUTHOE TIOJE,
NEpIEHINKYIIIPHOE K HAIpaBJIEHUIO UX JBMXKEHUs (puc.). B mponecce onbita

u3-3a HECOBEPUICHCTBA anmnaparypsl YCKOPSIIOIUI MIOTEHLIAAT @
DIIEKTPUYECKOTO IO MEHSETCS OKOJIO CpelHEro 3HadeHus U Ha BEIMYUHY

+AU. C kakoil orHocuTenbHOW TO4YHOCTBIO AU/U  HyXHO TOJAEpPKHUBaTh 3HAUCHHE
YCKOPSIIOILIEro MOTEHIMalIa, YTOOBI ITyYKH U30TOMOB KaJlus MPH MOMaAaHuu Ha (HOoTorIacTuHKy @
HE MepeKphIBAINCH?




