Pemenne BapuanTa 1

1. B kanopumeTpe HaXoaAUTCSA Mpp = 1 Kr )KUIKOTO CBUHIA IPU TEMIIEpAType IUIaBiaeHus. B kanopumerp
IIOJIOKMIIM Msp = 1 KT 0JI0Ba B TBEPJOM COCTOSIHUM, B3STOTO IIPU TeMIepaType IuiaBieHusd. Kakas macca
KUAKOCTH OKAXETCsl B KaJOpUMETpPE CIyCTs JUIMTEIbHOE BpeMs? TemnoeMKOCTbIO KaJopuMeTpa
npenedpeus. OTBET BhIpa3UTe B TPaMMaXx B BHUJE LIEJIOTO YUCIIA.

Temmneparypa mmaBnenus cBuHua tpy = 327 °C, osoBa tsn = 232 °C. VYaenbHas TEIIOEMKOCTh
KpUCTATMYeCKoro cBuHIA Cph = 128 JIx/(kr-°C), xkmmkoro omnoBa Csp = 225 JIx/(xr-°C). VY nenbHas
TEILIOTA TUIABJICHHUS CBUHIIA Apy = 25 kJ[/Kr, omoBa Asn = 60,7 kJK/KT.

Bo3mo:xHoe peuicHue.

HpI/I KpI/ICTaJIHI/I3auI/II/I Bceﬁ MacCcChl CBHMHIIA BBIACJINTCA KOJIMYECTBO TCIIJIOTHI, paBHOC
Q, = Appymp, = 2,5-10%-1 = 25 k/[x
Jliist pacIuiaBjIeHusl BCeil Macchl 0J10Ba TPeOYeTCs KOJIUYECTBO TEILIOTHI, PABHOE
Q, = Agyms, = 6,07 10*+ 1 = 60,7 kJIx
HpI/I OCTBIBAHUHN KpI/ICTaJ'IHI/I?)OBaBHIeFOCﬂ CBUHIIA 10 TeMHepaTypBI TIJIABJICHUS OJIOBA MOXKET BBIACIUTHCA

Qi = Cpbmpb(tpb - tSn) =128-1-95= 12,16 KZ[)K

Bumno, uto
!
Q1+ Q1 < Qs
+Q7 _ 25+12,16
DTO 3HAYMUT, YTO PACILIABUTCS Mg, = Q; @ - o, ~ 612r onosa.
Sn ’

OTBeT: Yepe3 MpoA0HKUTEIIEHOE BpeMs B KamopumeTpe OyzaeT 612 T )KUAKOCTH.

2. B xy6mdeckoM cocyze ¢ pedpom d = 50 cm 110 yposHs h = 10 cm HanmmTa Boga npu t = 0 °C. B akBapuym
TOJIOKHIIN KyO 130 J1baa ¢ pedpoM a = 20 cM, Takske uMmeroinuil remneparypy t = 0 °C, u nauanu gonusatsh
BOJy, MMeromyto Temmepatypy t = 0 °C. Kakyio maccy Boasl 0 °C HyxkHO 106aBUTE, UTOOHI €1 HAUam
BCIUIBIBATH? AKBAPHUYM HaXOJUTCA B MOMEIIEHHH, B KOTOpoM Temmeparypa pasHa t = 0 °C. DddexTom
NpUIHIaHus npeHedpeub. I11oTHOCTE BOIBI paBHa ps = 1000 Kr/M>, TIIIOTHOCTH JIba paBHA Px = 900 Kr/M°.
OTBeT BhIpa3uTe B KUJIOIPAMMAX C TOYHOCTBIO J0 JAECATHIX J0JCH.

Bo3moxkHoe pemenne.

O6patum BHHMaHue Ha ycioBue "Dddextom npununanus npeHeOpeus”. DTO O3HAYAET, YTO BOJA
MIPOHUKAET B MAJIBII IPOMEXKYTOK MEX1y THOM COCY/Ia M HUKHEW MOBEPXHOCTHIO JIEITHOTO Ky0a. 3aMeTum
TakKe, YTO TeTNIO0OMEH MEX1y DIEMEHTAMU CUCTEMBI OTCYTCTBYET, TaK KaK UX TEMIEPATYpPhl OJJUHAKOBBI.

OHpeI[eJ'II/IM, A0 KaKoOIro YpOBH: h1 IMNOAHUMCETCA BOIA IMOCJIC OITYCKAHUS JICAAHOI'O Ky6a B aKBapuyM.
HepBOHa‘{aﬂbHHﬁ o0BeM BOJbI HC UI3MCHUIICS. 3Ha‘II/IT,
d?h = (d% — a®)h,
d*h
M=
YcnoBue BCIIILIBAHUS JICASIHOTO Ky6a

paa°g = pya*Hg,

rac H- YPOBCHb BOIHI, yCT&HOBHBH.IHfICSI MIOCJIC AOJIHMBAHUA.
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Macca 10/11BaeMoM BOJIbl MOKET OBITh pacCUMTaHa Kak
m = p,(d* —a®)(H — hy) = p,(d* — a?) PPl R 12,8 kr

OrBeT: Macca J101MBaeMOM BOJIbl paBHa 12,8 kr.

3. (1) B xxene3nom crepxue amuHo# L = 1 M u auamerpom D =4 MM BIOIB TPOAOIBHOM OCH TPOCBEPIIHIIN
oTBepcTHE AuameTpoM 0 =2 MM U BCTABHJIM B HEr0 MEJIHBIN CTEpXeHb iuHOM L = 1 M u quamerpom d =
2 mm. Ompenenure CONPOTHUBIEHHWE Takoro '"mpoBoja". YIeNnbHbIE CONPOTHBICHHUS CTadd U MeEAU
pe=1,2-107 OM-M, py = 1,7-10® Om-M. OTBeT BBIpa3uTe B MHILIMOMAX C TOYHOCTHIO JI0 JIECATHIX JOJIEHA.

Bo3mo:xHoe peuicHue.

CormnpoTHBICHUE MMPOBOA ONIPEACIACTCS KaK
R L
=p 5
rac S — IJ101Iaib NOIMEePEYHOT0 CEYCHHUA ITPOBOAA.

B mamem cjiyqac COITPOTHUBIICHUC KOM6I/IHI/IpOBaHHOFO MpoBOAa paCCUMUTBIBACTCA KaK COIIPOTUBJICHHC
mapaijiCJIbHO BKIIFOYCHHBIX MCIHOTO U CTAJIBHOT'O IIPOBOJHUKOB.

oA AL

¢ 7'[(D2 - dz) Mrd? 4chpM

R = = ~ 3,8 MO
4L AL mlp.d? + py(D? — d?)] o

pCT[(DZ _ dZ) + pMW

OTBeT: conpoTUBICHNE KOMOMHUPOBAHHOTO MPOBOa paBHO 3,8 MOM

4. JIyd cBeTa majiaeT Ha IUIOCKOE 3epKasio. YToJ najeHus B 2 paza 00Jbliie, YeM YToJl MEXAY OTPaskeHHBIM
Jy4OM M 3epKajoM. UeMmy paBeH yrojl Mexay MaJalolliM M OTpakeHHBIM JydaMu? OTBET BbIpazuTe B
rpajaycax B BUJE LIEJIOro YKcia.

Bo3moxkHoe pemienne.

Yroa Mexay HmajaioluM U OTPAXKEHHBIM JTy4OM paBeH YABOCHHOMY YINIy HaJeHUS. YTOJ MajaeHHs, KaK
ClIeyeT W3 YCJIOBHS, COCTaBJSET JBE TPETH OT HPSIMOro yria, T.e. paBeH 60°. 3HA4YUT, yroia MexIy
MaJIal0IIUM U OTPAKEHHBIM Jiydamu paBeH 120°.

OTBer: yroy Mex/1y NaJaroluM U OTpaXKeHHbIM JIyyaMu paBeH 120°.

5. U3BecTHO, 4TO Ha JOCTAaTOYHO OOJBIIMX BBICOTaX BETPbI AYIOT € MOCTOSIHHOM ckopocTbro. CaMoulerT,
JIBUTasiCh 10 BETPY C MOCTOSTHHON OTHOCHUTEIBHO BO3JlyXa CKOPOCTBIO, IPOJIETAET PACCTOSHUE MEXIY
JBYMs IyHKTaMH, 3a t1 = 1 yac, a B 0OpaTHOM HampaBieHuu — 3a t2 = 80 MunyT. OnpenenuTe OTHOLIEHUE
CKOPOCTEN camoiieTa ¥ BeTpa. OTBET BBIPA3UTE LIETIBIM YHCIIOM.

Bo3MmoskHoe perienue.

HYCTI) pacCTOAHUEC MCKY TYHKTaAMU PaABHO L, a CKOpPOCTH CaMOJICTa U 1Iapa COOTBECTCTBECHHO Vuu. By,[[eM
CUHUTATh CKOPOCTH IIapa paBHOﬁ CKOPOCTH BETpaA. BperI ABMIKCHHUA CaMOJICTA 110 BETPY paBHO

L
V+u

t1:
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Bpewms aBmxeHus camolieta IpOTUB BETPA PABHO

" L
27y —u
Pa3[[eJH/IB HepBOC Bpra)KeHI/Ie Ha BTOpOG, HOquI/IM
u
t, 1-y
t, w
2 1+ %

DTO BBIpAXKEHUE SIBIISIETCS ypAaBHEHUEM, HEM3BECTHBIM B KOTOPOM SIBJISIETCSI OTHOIIIEHUE CKOpocTel. Peras
3TO ypaBHEHHUE, MOJTYYUM

u tZ_tl

V t+t
= ——0 7
OTBeT: OTHOLIEHHE CKOPOCTEN CaMOJIETa U BETPA PaBHO 7.

6. JIBDKHUK paBHOYCKOPEHHO CITyCKAeTCs CO CKIJIOHA TOPHI C HYJEBOW Ha4aIbHON CKOpOCThIO. Ha mepBbhix
S1 = 100 m myTH ero ckopocTh yBenmuumiachk Ha AV = 3 m/c. Kakoit Oyner ero cKkopocTh B KOHIIE TIEPBBIX
S =300 M mytu? Pe3ynbTaT BBIpa3uTe B METPax B CEKYH1y U OKPYIJIUTE IO IECATHIX JOJIEH.

Bo3moxkHoe pelenue.
Y ckopeHne IpDKHUKA PABHO
_(ar)?
a= —251 .

CKopocCTb JBIKHUKA B KOHIIE ITyTH

S
V =+2as=AV S—%S,Z
1

al =

OTBeT: CKOPOCTH JILDKHUKA B KOHIIE TPEXCOTMETPOBOT0 y4acTKa myTH OyzaeT paBHa 5,2 m/c.

7. Bpycok Maccoii 1 Kr HaXoAUTCSl Ha HAKIIOHHOM TUIOCKOCTH ¢ yriioM npu ocHoBanuu 30°. KoaddunmeHt
TpeHus Opycka o IockocTh paBeH 0,7. HakioHHast I0CKOCTh 3aKperieHa U JBUTraThbes He MokeT. Kakyro
TOPU3OHTAIBHYIO CUJTy, HalpaBlICHHYIO B CTOPOHY OT HAaKJIOHHOW IJIOCKOCTH, HY)KHO MPHIIOKUTH K
Opycky, 4TOOBl OH Hayayl JBUTAThCS? 3HAYEHHE YCKOPEHHUs CBOOOJHOTO MajeHUs MpuUMuTe paBHbIM 10
M/c?. Pe3ynbTaT BHIPa3UTE B HBIOTOHAX M OKPYIIIUTE JI0 JECATHIX JOMEH.

Bo3MoxHoOe perenmne.
F =mg(uctga —1) = 2,1 H
Oteet: 2,1 H

8. Z[J'II/IHa HEOOJIBIION MAIOYKH COCTaBJISET 3 CM. I[eﬁCTBHTCHLHOG H3o6pa>1<eHHe MMaJIOYKN Ha 3KpaHC,
MOJIYYCHHOC C IMOMOIIBIO JIMH3bI, UMECT pa3McCp 6 cMm. .HI/IHSY NnepeABUTAOT TaK, YTO HA JKPAHC OIIATH
IMOJIy4acTCsd YCTKOC JIEICTBUTEIILHOE I/I306pa)KeHI/Ie manouku. KakoB pasMep IBTOIO0 I/I306pa)KeHI/I$I?
Hanquy pasMearoT MECPICHAUKYIISIPHO TJIaBHOM ONTHYECKOH OCH JIMH3bI, PACCTOSAHUEC OT MAJIOUYKHU OO
OKpaHa HE UBMCHSCTCA. Pe3y.]'IBTaT BBIPA3UTEC B MUWJUIMMCTpPAX B BUJIC LCIIOT0 YUCIIA.
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Bo3mo:xHOe peuicHue:

YBenn4eHue JIMH3bI PaBHO 2, T.€. OTHOIICHNE PACCTOSHHUMA OT JIMH3bI 10 00BEKTa U JI0 N300pAKEHHS TOKE
paBHo 2. B cuiy cummerpun GopmyIibl

1 1 1
—=—4—
F f'd

HOJ'Iy‘-II/IM, qToO HpI/I HepeMCHICHI/II/I JIMH3bI OTHOIIICHUC paCCTOleI/H\/JI OT JIMH3bI 10 06T)CKT3, u 10 I/I306pa)KCHI/I$I

cTaHeT o0paTHbBIM, T.€. paBHBIM 0,5. DT0 3HAYUT, U4TO N300pakeHue OyaeT B 2 pa3a MEHBIIIE, YeM OOBEKT,
U paBHBIM 15 MMm.

OTtBer: 15 MmMm.

9. Crryckasich ¢ TOPBI, BEJIOCUTICANUCT TIEPBYIO TPETH ITYTH MTpoexall co cKopocThio V1 = 20 km/4. [TosoBuny
OCTaBILErocs BpEMEHU JBUKEHMSI OH MOAHUMAJICS B TOPY co ckopocThio V2 = 10 kM/u. [IpokosioB kamepy,
OCTaTOK IyTH OH TMpOIIET MEHIKOM CO CKOpocThio V3 = 5 kM/4. Ompenenute CpeIHIO CKOPOCTh
BEJIOCHUIIEIUCTA HAa BCEM IyTH. Pe3ynbTaT BeIpa3uTe B KUJIOMETPAX B 4ac, OKPYIJIMB JI0 JAECATHIX J0JEH.

Bo3mo:xHoe peuicHue:

O0603HaunM Bech ImyTh Uepe3 S. Toraa Bpems TBMKEHUS Ha IEPBOM YJacTKe paBHO

S
tl = 3_1/1 )
BpEMs IBMIKCHHUA HA OCTAaBIIEMCS YYAaCTKE IMyTHU
po 25
3(V, + V)

HJ’IH IMOJIHOI'O BPpEMEHU NABUKCHUSA HMEEM

S S N 45
Vo 3V 3 +V3)’

[IpousBeas BeIYMCIEHUS, TOTYIUM, 4TO Vep = 9,5 km/uac.

OTBeT: cpeHssS CKOPOCTh paBHA 9,5 kM/4ac.
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Pemenne Bapuanra 2

1. JIBa moe3nia IBMKYTCSI B OJJHOM HAIpaBJICHUH MO OJHOU U

TOM JK€ JKEJIE3HONOPOXKHOM KoJiiee. IlepBwlii moesn wuuer .

Briepenu BTOporo. I'paduku 3aBUCHMOCTEH MyTH KaXKIOTO 120

1oe3Jia OT BpEMEHU MPUBEIEHBI Ha pUCyHKe. KakuM J0KHO

ObITh MUHHMAJIbHOE HAYaJbHOE pACCTOSIHHE  MEXIY /
[OE€37aMM, €CIM II0 YCIOBHAM O€30MaCHOCTH BMIKEHUS 20 5 / A
paccTosiHUE MEXKy 10€3/1aMU HE JI0JIKHO ObITh MEHBIIE 5 KM. /

OTBer paiiTe B KWJIOMETpax B BUJE LIE€JIOr0 YUCIIA. 60 /

Bo3moxHoe pemienue. /

N3 rpaduka BUIHO, 4TO CKOPOCTH BTOPOTO MOE3/a B MEPBHIN 30 /

yac JIBKEHUs 00JIbllle, YeM y NEPBOTO, T.€. HA TOM y4acTKe

BTOPOM MO€3] IOTOHAET nepBblii. Ha BTopoM dacy nBM>KeHUS 0
BTOPOM MO€3]] OTCTaeT OT HEPBOrO, MOITOMY PaCCMOTPUM
VIMEHHO IIEPBBII Y4aCTOK JABUKECHUS.

1 2 t, uac

3anuieM ypaBHEHHS IBWIKEHUS IJIs MOE3/I0B. Bocmonb3yemcsi eIuHWIIaMH BEJIUYHH, 33JaHHBIMU B
ycnoBuu. J{is mepBoro noesnaa

x4 = Xxo + 60t.
Jlns BTOpOTO Moe3ia
x, = 105¢.
Haumensiee paccrosinue Mexay moeznaMu OynetT B MOMEHT Bpemenu t' = 1 gac. Torma

x,1(t") — x,(t") = Xmin

X9 =105+ 5—60 =50 km.

OTBeT: MUHMMAaILHOE HAYaJIbHOE pacCTOAHNUE MEXKAY ITOC3JaMU JI0JIPKHO COCTABJIATH 50 xm.

2. JleBouka, Mmacca KoTopoit m = 50 Kr, Ka4aeTcsl Ha Ka4yelsiX, JUIMHA MoIBeca KOTOPhIX cocTapiser L = 4
M. [Ipu mpoX0XKICHUH TI0IBECOM ITOJIOKEHUST PAaBHOBECHS JICBOYKA AaBUT Ha cusieHue ¢ cuord N = 950 H.
KaxkxoBa ckopocTh kKauenei mpu mpoxXoskJICHUH T0JIOKEHHUS paBHOBECH ? 3HAYCHHE YCKOPEHHSI CBOOOTHOTO
najieHus mpuMuTe paBHeIM 10 M/c?. OTBET BBIpa3uTe B M/C B BUJIE 1I€JIOTO YHCIIA.

Bo3MoxxHoOe pereHmne.

N3 2 3akona HeroToHA cienyeT, 4To

mV?
N —-—mg = .
rae V — uckomasi CKOpOCTb.
Torma
yo [fW-mg) M
m C

OTtBer: CKOPOCThb Kauenen IIpU MPOXOKACHUU TTOJIOKCHHA PABHOBCCH paBHA 6 m/c.
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3. CrjiomHoO#M OAHOPOIHBIN MIAp JISKUT HA JHE cocyna. B cocyn HamuTa Boja Tak, YTO IIAp MOTPYKEH
HanoJsioBuHy. Ilap naBut Ha qHO cocyaa ¢ cuiioit N, paBHON OJHOW TpeTH AEUCTBYIOIIEH Ha IIap CHUJIBI
TsrecTd My. OnpejienuTe IWIOTHOCTh p MaTepHana mapa. [IIoTHOCTh BojIbl paBHa ps = 1000 kr/m3. OTBeT
BLIPA3UTE B KI/M° B BHJIE LIEJIOTO YHCIIA.

Bo3mo:xHOe peuicHue.

Kpome ykasaHHbIX B yclnoBHHM cwj, Ha map obobemom V neiictByer cuina Apxumena Fa. Ycmosue
paBHOBECHS IIapa UMEET BUJT

mg—N-—-F;,=0.

VYauTeIBasi, 4To

pVg
N=—=
3 )
PV g
F, =
A 2 )
MOJIy4uM
3ps KT
P = 4 = 750E

OTBeT: IOTHOCTh MaTepHana mapa cocTabiuser 750 kr/m>,

4. B KyOMUYECKOM TEIIOU30JIMPOBAHHOM cocye ¢ peopom a = 50 cm 1o ypoBHs h = 10 cm HanuTa Boma
npu t = 0 °C. B akBapuyM mosoxuiy Ky0 130 1bja ¢ pebpom d = 20 cMm, TeMrepaTypa KOTOporo Takxe 0
°C, m momamm m = 9 xr Bombl, nMeromei Temmeparypy © = 10 °C. Ha kakoM ypoBHE yCTaHOBHTCS
MOBEPXHOCTh BOJBI YEpEe3 JIOCTATOYHO OOJBIION TPOMEKYTOK BpemeHH? DddexkrtoM mNpuUIHIaHus
npene6peds. IIIOTHOCTE BOBI paBHA Ps = 1000 Kr/M°, MIOTHOCTB JIbJa paBHA px = 900 kr/M®. Y nenpHas
TEIUIOEMKOCTh BOJBI C = 4200 I[)I(/(KF-OC), ylenbHas TeruioTa raBiaeHus apaa A = 330 kJDk/kr. OTBeT
BBIPA3UTE B CAHTHMETPAX C TOUHOCTHIO JIO JIECSTHIX JIOJICH.

Bo3moxkHoe pemenne.

HJ’I?I OTBCTa Ha BOIIPOC 3a/la4v HY’>KHO BbIsICHHTbL, BCCh JIU JICI PaCTacCT. PaccunTaeM xoJmmuecTBO TCIIJIOTHI,
KOTOPOC BBIACIINUTCA IIPHU OXJTAXACHHWH BOJbI 10 TEMIICPAaTYpPhI IJIABJICHUA JIbJA:

Q, = cm(6 — ) = 4200-9- 10 = 378 k/Ix .
Paccunrtaem KoInuecTBO TCIIIIOTHI, HeO6XOI[I/IMO€ JJIA IIJIaBJICHUA BCEIO JIbJ1A:
Q, = p,d31 =900 -0,2%-330000 = 2376 k/[x.

3a cuer OXJIAXKJACHUS BOJABI PACTOIIUTH BECh JICA HEC YAACTCA. OHpeI[eJ'II/IM 00BeM BOJHBI, 06pa30BaBI.HeI>ic5I
U3 pacCIllIaBUBLICIOCA JIbJIA:

Q1 _ cm(6 —t)

 psh sl

YpoBeHb BOJBI B cOcyie OYAET ONMpenensiThCsl COOTHOIICHUEM

%4

2 3 _ )P 24 43Pn  cmO—8) (,_Pa

ha* +V + (d V)PB ha* +d PB+ ) (1 PB)

H = > = > ~ 13,3 cm
a a

OtBeT: BOa ycTaHOBUTCS Ha ypoBHE 13, 3 cm.
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5. ITaccaxxup mepBoOro BaroHa moesza, CTOSIIEro y MmacCcakKupCKoro MeppoHa, MporyIUBaJICs 1O MEPPOHY.
Korzma o okasaiicsi y KOHIIA TOCJIETHETr0 BaroHa, MOE37 BHE3AIHO TPOHYJICS M CTall Pa3roHSATHCS C
yckopernem a = 0,1 m/c2. Tlaccaxup cpasy ke 1moOexkan K CBOEMY BaroHy, BXOJ B KOTOPBIH, K €ro
COKaJIEHUIO, ObUI B Hayasie mepBoro BaroHa. C Kakoil MUHHMAaJIbHON CKOPOCTBIO JOJDKEH PaBHOMEPHO
0exaTb Maccaxup, YToObI YCIETh CecTh B CBOM BaroH? PaccTosHue, KOTOpOE MacCaKup JOJDKEH ObLI
npoOexkaTh BAOJb CTOSIIEro moesna, paBHo L = 250 m. limHa meppoHa AOCTaTOYHA Il TOTO, YTOOBI
MACCaXXUP MOT JIOTHATh CBOW BaroH. Pe3ynbpTar BbIpazuTe B M/C B BHJIE IIETIOTO YUCIIA.

Bo3mo:xHoe peuicHue.

BLI6epeM Ha4dyaJIO0 OTCUCTAa CHUCTCMBI KOOpI[I/IHaT B TOYKEC, I'l€ HaAXOJWJICA Hacca)KI/Ip B MOMCHT Ha4dalJla
ABMKCHUA I10€34a U HaHpaBI/IM OCh KOOpI[I/IHaT B HaHpaBHeHHH OBWXXCHHUA I10€31a. TOFZIa ypaBHeHI/Ie
OBWKXCHUS IJIA 110€31a UMECCT BUT

at?

X1=L+T,

a 1715 maccaxkupa
x, =Vt,

rae V — CKopocTh maccaxupa.

YcnoBue BeTpeun maccakupa U BXOJIHOTO TaMOypa BaroHa

L+at2—Vt
2 - 0

9TO BI)Ipa)KeHI/Ie SABIISICTCA KBaI[paTHBIM ypaBHeHI/IeM OTHOCUTCIIbBHO BpeMCHI/I, 3a KOTOpOG Haccamnp
JIOTOHUT CBOM BaroH. Ecnu 370 ypaBHEHUE HE UMEET AEHCTBUTEIBHBIX KOPHEH, TO MAaCCaXUp HE JOTOHUT
CBOM BaroH, €CJIM OHO MMEET J[Ba PA3IMYHBIX IMOJIOKUTEIHHBIX KOPHS, TO MACCAKHUP JOTOHUT TEPBBINA
BaroH, HO €ro CKOPOCTh HE OyJeT MUHUMAJIbHOK. 3aMETHM, YTO OTPUIIATEIbHBIC KOPHHA OyIyT TOJYYCHBI,
€CJIM TMacCaKUP MOOSKUT HE BIOTOHKY, a HaBCTpedy moe3ny. Ecim ke ypaBHEHHE MMEET JBa PaBHBIX
KOPHSI, TO BpeMsI ABM)KEHUS ITaccaxupa OyJIeT COOTBETCTBOBATh MUHUMAJILHOM €ro CKOPOCTH. DTO YCIIOBHE
OyneT coOII0IeHO TIPH

M
Vinin = V2alL = 7,1;.

[To mpaBwiIaM OKpYTJICHUS HYXXHO NPUHSATH 3HAYCHUE CKOPOCTH 7 M/C, HO 3Ta CKOPOCTh Maja, MOITOMY
(hM3UYECKHU TTPaBUIILHBIM OTBETOM OyneT 8 m/c.

OTBeT: MUHUMAaJIbHASI CKOPOCTh Maccakupa 7 M/c wim 8 m/c.

6. [InaBkuil MpeoXpaHUTENb, IPEAHA3HAYECHHBIN JUI 3aIIUThl JIEKTPUUYECKOHN LeNH OT OOJIbIIUX TOKOB,
M3rOTOBJIEH U3 CBMHIIOBON MPOBOJOKH ILIOIIA/IbIO MOMEpeyHoro cedenus S = 0,2 Mm% B 1enu Bo3HHK
aBapUHHBINA peXXUM, P KOTOPOM CHJIA 3JIEKTPUUECKOTO ToKa Jjocturia 3HadeHus | =20 kA. Yepes kakoe
BpeMsl 1OCJI€ BO3HMKHOBEHHUS aBapUHHOIO peXuUMa MpeAoXpaHUTeNb HacyeT IutaBUThes? [loTepsmu
Ter1oThl npeHedpeus. HavanbHasg temnepatypa npenoxpanutens to = 27 °C. YienbHas TEIJIOEMKOCTh
ceuHia € = 130 Ix/(kr-°C), Temneparypa 1uiaBjieHus cBuHma tn, = 327 °C, miotHocts cBunia d = 11300
Kr/M3, yienbHoe conpoTuienne cBuHa p = 2,08-107 Om-M. OTBET BhIpa3uTe B CEKYHAAX U OKPYTIIHTE JI0
JECATBIX JOJIEH.

Bo3MmoskHoe perienue.

HpOBOHOKa JIMHOM L HayHeT IIaBUTHCS npu JOCTHIKCHHUU TEMIICPATYypPhI IIABJICHUS. HOTCpL TCIIJIOThI
HCT, [IO3TOMY CIIpaBCJINBO

L
Iz%r = cdLS(t,, —to) .
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Hckomoe Bpemst
. CdSZ(thI B tO)

pl?

OtBeT: Ipe10OXpaHUTENIb HAUHET IUIaBUThCA yepes 0,2 c.

T =0,2c

7. Bpycok Maccoit 1 Kr HaX0AUTCSI Ha HAKJIOHHOM TIOCKOCTH ¢ yriioM rpu ocHoBanuu 30°. Koadduument
TpeHus Opycka o miIockocThb paseH 0,7. HakmoHHAs TUIOCKOCTH 3aKpeIruieHa U IBUTaThCs He MokeT. Kakyro
TFOPU30HTAJIBHYIO CUITY, HAIIPABJIEHHYIO B CTOPOHY K HAKJIIOHHOW IMJIOCKOCTH, HYKHO IIPUJIOKUTH K OpYCKY,
4TOOBI OH HayajJ JBUraThcA? 3HAYEHHE YCKOPEHHs CBOOOJHOTO MajeHHs HNpUMHTE paBHBIM 10 m/c2.
Pe3ynbrar BeIpasuTe B HBIOTOHAX U OKPYTJIUTE JI0 LIEJIOr0 Yucia.

Bo3moxkHoe pemeHue.
F =mg(uctga +1) = 22 H
OtBet: 22 H

8. M3BecTHO, 9TO Ha JOCTATOYHO OOJIBIIMX BBICOTAX BETPHI JAYIOT C MOCTOSHHOW CKOpOCThIO. CaMoJeT,
JIBUTASICh 10 BETPY C MOCTOSHHOM OTHOCHUTENIBHO BO3yXa CKOPOCTBIO, MPOJIETAET PACCTOSHHUE MEXKIY
IBYMsI IyHKTaMu, 3a t1 = 1 yac, a B oOpaTHOM HamnpaBieHut — 3a t2 = 80 MUHYT. 3a Kakoe BpeMsl IPeoI0JIeeT
pacCTOsSTHUE MEXIY dTUMH IIyHKTaMU BO3JyIIHBIN IIap, JBUTAsCh Ha TOM K€ BBICOTE, YTO U CaMoJIeT?
Pe3ynbrar Belpa3uTe B yacax B BUJIE 1I€JIOTO YUCIIA.

Bo3moxkHoe pelienue.

[TycThb paccTosiHME MEX Ty MyHKTaMU paBHO L, a ckopocTu camoJiera u miapa cooreTcTBeHHO V u U. byaem
CUMUTATh CKOPOCTH IlIapa paBHOM CKOPOCTH BeTpa. Bpemst NBHKeHUs caMoJieTa 110 BETPY paBHO

. L
17y 4+u
Bpewms nBmxeHus camosieTa IpOTUB BETPA PaBHO
t, = .
27y —u
Bpewms nBmkeHust BO3IYIIHOTO 1Iapa PaBHO
L
t, = —.
37w
PaznenuB nepBoe BhIpake€HHUE Ha BTOPOE, MOJTYyYUM
u
L_-7F§
t, w
2 1+ %
JIns oTHOIEHUS CKOPOCTEN NOJIYyYUM
V t+t,
u - tz - tl ’
Torna, HanpuMep, U3 NEPBOrO BHIPAKEHUS MOJIYUUM:
. Uts ts
1_V+u_tz‘|‘t1_|_1'
th— 4
Otkyna cnenyer
2t t,
t; = —— = 8 4acos.
th— 4

OTtBer: BOB,Z[YI_HHHﬁ map nmpeoaoJieCT paCCTOSAHUC MCIKAY OTUMU ITYHKTAMHU 34 8 Jacos.
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9. JlnnHa HEOONBIION MaJOYKH cocTaBisieT 3 cM. [lelicTBuTeNnsHOE M300pakeHUE MANOYKU Ha IKpaHe,
MOJIYYEHHOE C TIOMOIIBIO JIMH3BL, UMeeT pazMep 15 MM. JIMH3Y mepeiBUTAIOT TaK, YTO Ha DKPAHE OISTh
HOJTy4aeTcsi 4eTKoe JEeHCTBHUTEIbHOE H300pakeHHe Najdodkd. KakoB pasmep 3TOro u300paxxeHHs?
[Tanouky pa3smeniaroT MEPHEHIUKYISIPHO TIIaBHOM ONTHUYECKOM OCH JIMH3BI, PACCTOSIHUE OT IAJIOYKH JI0
JKpaHa He u3MeHseTcs. Pe3ynbrar Beipa3ute B caHTHMETpaxX B BUJE LEJIOT0O YUCIIa.

Bo3mo:xHoe peuicHue.

YBenuuenue nuH3bl paBHO 0,5, T.€. OTHOILIEHUE PACCTOSHUI OT JIMH3BI 10 00BEKTA U 10 U300pakeHUS TOXKE
pasHo 0,5. B cury cummerpun hopmyitbt

1 1 1
—=—4—
F f'd

HOJ'Iy‘-II/IM, qTo HpI/I nepeMemeHHH JIMH3bI OTHOIIICHUC paCCTOfIHI/Iﬁ OT JIMH3BI 10 O6T)€KTa " 10 I/I306pa)KeHI/I$I

CTaHET 0OpaTHBIM, T.€. paBHBIM 2. DTO 3HAYUT, UTO U300pakeHue OyAeT B 2 pa3za 0oJblle, YeM 00bEKT, U
pPaBHBIM 6 CM.

OTtBeT: 6 cM
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