KPUTEPUU
onpeaeneHus nobeaurtenen u npusépos
onuMmnuanbl WKonbHUKoB «HacneaHuku Neswuy
no pusuke

Onpenenenue nobenureneii u NpU3EPOB OJNMMNHUA/BI LWIKONBHUKOB «Hacne tHuku
JleBwm» nmo ¢usuke ocymectsisercs mno pesysbTaTaM 3aKiIOYMTEILHOTO JTana, Mnpo-
BEIEHHOrO B O4HOM (opme B Tysbckom FOCYy1apCTBEHHOM YHHBEPCHTETE U Ha Peruo-
HaJlbHBIX mtomankax: PI'bOY BIIO «Buagumupckuii FOCYyIapCTBEHHBIH yHUBEPCH-
TeT uM. A.I'. u H.I'.CrosneroBeix», ®I'BOY BIIO «Ka3zaHckuil HauMOHANBHBIN HcClTe-
AOBATEJIbCKUH TEXHUYECKHH YHUBEPCUTET HM. A.H.Tynonesa — KAW», ®I'BOY BIIO
«Jlumeuxuit rocynapcTBeHHBIN TeXHHUECKHiT yHusepcurer», ®PI'BOY BIIO «Iocy-
JNapCTBEHHBIH YHUBEPCHUTET — Y4eOHO-Hay4YHO-IPOU3BOCTBEHHBIH  KOMILIEKC)
(r. Opén), ®I'OY BIIO «CamapcKuii rocy1apCTBeHHBIN TeXHUYeCKHii YHUBEPCH-
TeT», ®I'BOY BIIO «Tsepckoii roCy1apCTBeHHBIN yHHUBepcuter», ®I'BOY BIIO
«IIckoBckuii rocynapcTBeHHBIN ynusepcuter» 1 MBOY I'imHuasus r. I'ypseBcka Ka-
JIMHUHTpaIcKoi 06acTu. OTGOPOYHBI FTarm paccMaTpUBaeTCs KIOPU OJIMMITHABI KAK
KBaJIH(UKALMOHHBIM, HAOpaHHbIE HA HEM GayLTbI MCIIOJIB3YIOTCS TOJIBKO VISl OTpejie-
JICHUS y9aCTHUKOB, BBILIEALINX B 3aKJIIOYUTENIbHBIN JTall, U He CYMMHPYIOTCSI C UTO-
FOBBIMH OaiaMy 3aK/IIOYMTEIBHOTO 3Tarna.

IIxonbHukam 8-10 kiaccoB npenaraercs Ha 3aKJIFOYUTE/IbHOM 3Tane Juisi pelie-
HUs SKBUBAJICHTHBIX 3 BapuaHTa, /Ul OJMHHAALATHKIACCHUKOB — 5 BapuaHToB. B
Ka)XXIOM BapuaHTe 5 3ajaHuil pasinu4yHOl cnoxHocTH. Kaxnas 3aJlaya OLIEHUBAJIaCh B
20 6amnoB. O6was cymma 6amuios — 100,

JUtst Kaxx10ro 3aqaHus 3aKIIOYHTEIBHOTO 3TamNa OnpeJeseHbl YaCTHbIE KPUTEPUH
OLCHUBAHUS (PUIIOKEHHE).

Ymeepowcoenvt acropu opekomumema onumnuadn (npomokon Ne 1 om
10.02.2014)

Ilpencenarens xropu
OJIMMITHABI LIKOJIbHUKOB

«Hacnennuku JleBum» no ¢usmke é% IO.H. Konmakos



Ipunoscenue
8 kuacce, 1 Bapuanr

U3 nynkra A B yHkT B ¢ unrepBanom Bpemenu Af, = 0,6 Mun Bbiuum
JIBa aBTOMOOMJISA C OJIMHAKOBBIMH cKopocTsaMu U = 72xkm /4 . C kakoit

13aga4a | ckopocCThIO B TOM K€ HANPABIECHUH JBUIaICS TPETHI aBTOMOOMIIb, eCIH baibl
OH HarHaJ 3TH aBTOMOOHIM ¢ uHTepBasoM Bpemenn Af, = lyun?

(OtBert: 32 m/c)

B MOMEHT BcTpeun TpeThbero aBTOMOOMIISI CO BTOPHIM HEPBbI HAXOAUIICS

Ha PAacCTOSIHUM X, = VLAY, . 5
Toraa KOOpAUHATA BCTPEUYH TPETHETO aBTOMOOHIISL € [IEPBBIM OyzeT 10
X = VAL, + VAL, = V,At,. oTcI01a CKOPOCTB TPETHErO
V(A +At)  20-1,6 5
, = (&4 + A1) =32m/c.
At,
Hroro: 20

CrasnpHOM KyOHMK IUIaBaeT B BOJIE, MOTPY3UBIINCH HA 75%. Macca kyOuka
m = 4 xe. BHyTpu KyOuKa mmeeTcs MmoyocTh. HaliTu 00beM 3TOM MOJIOCTH.

23a1243 | [Tnoraocts Bomst P, =1000k2/ m*, mnotnocts cramu p, = 7800x2/ e’ . | Banibl
(OrBet: 4,8-107 ")

ITycts 00beM KyOuka V, a 00bem nonoctu B HeM V. Ha kyOuK neiicTByroT

CHJia TAXKCECTHU U CUJIa ApXI/IMeZ[a, HX BCKTOpHAsA CyMMa paBHaA HYJIIO, T.C.

mg=F,, 3
= p 0,75V, V=—100 >

MRS 075,

Macca mapa pasaa m =p,(V =V,),1e. V =V, = pﬁ 5

Torma 00BEM MOJIOCTH 2 7

L =m 1 =4,8-10" »°
0,75p,  p,

Hroro: 20




3 3agaua

JI€rkwmii crepxens mmHoM L = 1w nox-

BELIEH Ha JABYX NPYXHHAX OJUHAKOBOU

k ks JUIAHBI (CM. pUCYHOK). JKEcTKOCTh Tep-
1

Boil npyxunsl k, =6H /m, Bropoi
L k,=4H/m. Ha crepxenb camurcs

BopobOeil. Ha kakom paccTrossHUM OT
NepBOW MPYKUHBI OH CEJl, €CIH CTEP)KEHb OCTAICS B TOPU30HTAIEHOM

nosnoxernun. (Orser: 0,4 M)

Banasl

Ha crep:xeHb AEUCTBYIOT IBE CWIIBI YIIPYTOCTH, PABHBIC
F =kAx,F,=kAx
Tak Kkak CTEpXKEHb OCTaeTCsl B
E TOPU30HTAJIBHOM TOJIOXKEHUH, TO
g
O U3MEHEHHE [UIMHBI TPYKUHBI
T MHAKOBOE. 3alMIleM MOMEH-
L e ox 0Boe 3 e oMe
mg 2 ‘ ThI CWJI, JEHCTBYIOLUIMX HA CTEp-
KEHb OTHOCUTEIBHO TOUKH O

kAxL —k,AxL,=0. (mo-

MEHT CHJIbI TsDKeCTH =0)

kL—k(L—L)=0=1L -t _ % _q4,
k +k, 10

1 2

10

Uroro:

20

4 3agaua

B xanopumerp ¢ m, = 0,10xempna npu ¢, =0°C Boyuien map Temre-
parypa xoroporo f, =100°C. Kakast macca Bozbl OKaKeTCSl B KAIOPU-
METpEe HETOCPEICTBEHHO TMOCIE TOrO KaK BECh Jiel pactaer? Y enbHas
HC
TermnoeMkocTh Boabl ¢ =4200—"——, ynenpHas Temnora napooopaso-
ke K
Lic
KZ

A =3,3-10° [oic/ k2 . TennoéMKOCTBIO COCYAa ¥ TMOTEPSMHU TeILIOThL
npereOpeus. (OTBet: 112r)

6
Banus Boael ¥ =2,3-10 , yAelbHas TEIUIoTa IUIABICHUS JbIa

basnel

Jlist TastHus Jba HeoOXxoauMo nonyunth O, = m, A temna.

Temnora BBIIENAETCSA NPH KOHACHCALMH Mapa M OCTHIBAHHS TIOJIyYHB-
wreticst u3 mapa gl Q, =m,r +m,c(0—1,)

Tax KaK [oTephb Tervia HeT ,TO mA—m,r+m,c(0-1,)=0.

Otcrofa HaxoauM Maccy mapa m, =122

OO01mas Macca MoTy4HBIIEHCS U3 Mapa U JbAa BOIBI
m=100+12=112 2.

(o)}

Uroro:

20




4

Kakast pabora 3arpaueHa Ha nmoawseMm rpysa maccoid m = 1500xe ¢ momo-
IIbIO THAPABINYECKOTO Ipecca, €CIM MpU 3TOM Mallblii MOpPIIEHb Mepe-

5 3agaua | MECTAICS Ha ¢, =40cm? Inomans Manoro nopmsst B 20 pa3 MEHBIIC | Fajyp
mromanu Gombmoro. Yckoperue cBoboasoro magenus g =10m/c’.
(300/T%)

ex Pa6ora no moxsemy rpysa A =mgh,. 5
F 1S, N3 paBeHctBa O00BEMOB TOJIydaem
\: hWTAT™ Sk =Sk, 5
h
- 2 - Torga 60bIION MOPIICHH MOAHSIICS HA
S2 mg
S,h, 04
BBICOTY /1, = = =0,02m 5
S, 20
Torna pabora paBHa 4 = 300 /o
5
Wroro: 20
8 kuacc, 2 BapuaHr
J[Ba aBTOMOOWIIS BBIXOJSAT M3 OJJHOIO IYHKTA ¢ OJMHAKOBBIMU CKOPOCTSI-
Mu U=20M/CB onHOM HanmpaBIEHWH C HWHTEPBAJIOM BPEMEHH
At, = 0,9mun . Yepes HekoTOpoe BpeMst [0 TOMY K€ MapLIPYTy OTIpa-

1 3agaya | BUJICA TPETHH aBTOMOOMIIL CO CKOPOCTBIO U, = 32 m/c. Haiitu Bpems | Baaisl
At, mexnay ero BCTpedeil cO BTOPBIM H IIEPBBIM aBTOMOOUIISIMIL
(Oteert: 1,5 mun)

B MOMEHT BCTpeUH TPETHLErO aBTOMOOHIIS CO BTOPBIM TIEPBBIMA HAXOIHIICS
HA PacCTOSIHUM X, = LAY, . 5
Tornaa KoopAMHATA BCTPEYH TPETHETO aBTOMOOUIISL C IEPBBIM OYIET 10
X = VAL, + VAL, = V,AL,.
Toraa MeKy ero BCTpeYeH ¢ MEPBBIM U BTOPHIM aBTOMOOUIISIMH

vAt,  20-0,9 5

At, = =
" uv,-v 32-20

=1,5mun

Uroro:

20




ITonelii map, OTJIMTBINA U3 Yyr'yHa, IUIABAECT B BOJE, IOIPY3UBIINCH HAIIO-
noBuny. Haiftu 0o0beM BHYTpEHHEH MOJIOCTH 11apa, eClId Macca Iapa m =

23271292 | 5 ko IOTHOCTD BOBI p, =1000x2/ m*, moTrocTs "yryna bajibl
0, =7800x2/ m*. (OtBer: 9,4-107 m°)
[Tycts 00beM 1mapa V, a 00beM MOJIOCTH B
HeMm V). Ha map neficTBYyIOT CHUIa TSDKECTH
U cwia Apxumena, UX BEKTOpHas cymMma
pasHa Hymo, T.e. mg =F, , 3
4 2m
mg=p,—g,orcioma V' =—. 3
_ 2 Py
Macca wapa pasua m = p,(V =V,), t.e. 5
m
V—-V,=—.
P2
Torma 00BEM MOJIOCTU 7
2 1 2 1 3 3
Vo=m| ———|=5| —— - 1=9,4-107 ",
P, P, 10° 7,8-10
Hroro: 20
Tpu 1maprKa, Macchl KOTOPBIX paBHbL M, =12, m, =22 u m, =32 yx-
pEIUICHBI Ha HEBECOMOM CTEPI)KHE TaK, YTO MX LEHTPbI HAXOAATCS Ha pac-
33agaya | CTOAHMH @ = 12 c¢m npyr ot apyra. Ha kakom paccTOsIHUM OT IIEPBOTO Bamis
IIapa HaJlo NOJBECUTh CTEPKEHb, YTOOBI CHCTEMa HAXOIUIIACh B PABHO-
Becun? (OtTBeT: 16 cM)
Puc -5
s JIeHCTBYyIOIME HA CTEPKEHD
T CHJIBI TIPHBEICHBI HA PHCYH-
p PHUCYH
a X a-x Ke. 3anuieM CyMMy MOMEH-
TOB CHJI OTHOCHTEJIEHO TOY-
0
Im_>T I »: 1.0 I O
12 m, m;g 10
m,g(a+x)+m,gx —m,g(
W3 3T0r0 ypaBHEHHUS BBIpaXKaeM PACCTOSIHUE 0 TOYKH IOJIBECA 5
(my—m)a (3-1)I12
X = = =4(cm) . Torma paccTosIHUE OT MEPBOTO
m+m,+m, 1+2+3
rpysa g0 Touku mogseca ¢, =x+a =16cm.
Hroro: 20




B cocyn, comepxkammii m, =10 ke Boasl npu temmeparype f, =20°C

seopurcst m, =0,2xe mapa npu temmneparype £, =100°C, xoropsrii

IIOJIHOCTBIO NpeBpaliaercs B BoAy. OnpeaenuTe KOHEUHYIO TEMIIEPATypy
BOAbL. TermIoéMKOCThIO cocyda M MOTEpPSAMH TEIJIOThl TpeHeOpeyb.

4 3agaya T baier
VnenbHas teroemkocts Boasl ¢ = 4200 , YIeJbHasl TeIioTa Ia-
Ke -
HC
poobpasosanms Boasl ¥ = 2,26 -10° A . (OtBer: 32°C)
K2
JIns HarpeBaHHs BOJABI JO KOHEYHOH TeMIepaTypbl 3aTpadyeHO Teruia
O =m(-t). S
[Tpu KOHAEHCAIMK TIapa ¥ OCTBIBAHHHU TIOJTyYHBUICHCS U3 HETO BOJIBI BbI- i
nemsiercst terwtota Q, =-m, A +m,(t—1,)=0.
Tak kak noTepsimMu Teria npeHedperaem, To
m(t—t)-mA+m(t—t,)=0 5
Orcrona koneunas temneparypa ¢ =32°C S
Wroro: 20
I'py3 maccoit m = 1500x2 mOAHMMAIOT C TOMOIIBIO TMAPABIMYECKOTO
npecca. Mansiii nopumens mepemectuiacs Ha paccrosuue £, =40cm?
[Tnomans manoro nopurHs B 20 pa3 MEHBbIIIE IJIOMIAIN O0JIbIIOro. Y CcKope-
S 3apava ) babr
uue ceobomuoro magenus g =10Mm/c”. Onpenenuts cuity, NPUIOKEH-
HYI0 K MasioMy nopuHio. (Orset: 750 H)
- W3 paBenctBa 00BEMOB moOiydyaem 5
F = g, Sh=Sh.
\b Y] I Torga GoJbIION TOPIICHH MOJHSIICS HA
h V| S,h, 04
2
=S, mg BoicoTy h, = ——2=—"—=0,02m
S 20 5
W3 paBeHCTBAa  JABICHUU  CIIELYyeT
mg F s
Sl S2
S 1500-10 5
F=—"mg=———=750H
S 20
Wroro: 20




8 kuacce, 3 BapuaHnTt

JlBa aBTOMOOMJIS BBIXOIAT M3 OJHOTO MYHKTA B OJJHOM HAIPaBJIEHHUH C OJMHA-
KOBBIMH cKopocTsaMu ¢ untepBanom Af, = 0,8 mun . Tperuit aBToMoOUIb OT-

13a1aua | IpaBIseTCs 3a HUMK €O CKOpocTbio U, = 300/ C 1 HarousieT ux ¢ HHTEpBa- Basuisl

nom Bpemern Af, =1,2 vun . Haiftu cKOpOCTH IIEPBBIX IBYX aBTOMOOHIICH.

(OtBert: 18 m/c)

B MOMEHT BCTpeur TpeThero aBTOMOOMIIS CO BTOPBIM TIEPBBIN HAXOAMIICS HA
paccrostHuE X, = VA, . 5
Torna koopauHaTa BCTPEYH TPETHETO aBTOMOOMIIS C TIEPBBIM OyeT 10
X = VAL, + VAL, = V,At,. oTcI01a CKOPOCTB TPETHETO.

v, At 30-1,2 5
v=—is—"2—= —=18m/c
At + At 2

Hroro: 20
Jlerkuil crepkeHb IIMHOM L = 2 m MOABEIIEH 3a Kpas Ha JBYX NpYXHHAX
OJMHAKOBOM JUIMHBL. [Ipu 3TOM CTep:KeHb PacloJIOKEH ropu3oHTanbHO. Ha
paccrosauu 0,8 M OT mepBOM NMpyXUHBI NojABeLIEH Ipy3 Maccoit 200 2. JKécr-

2 3agaya | KOCTb 1epBoii mpyxunel k, = 6 H / m . Haiiti eCTKOCTh BTOPO# TPYKHHEL, | Bajpi
€CIIM CTePKEeHb TOCJIE MOJBEIIMBAHUS TPy3a OCTAJICS B TOPU30HTAILHOM IIO-
noxennu. (Orser: k, =4H /m)

Ha crep:xeHb AEUCTBYIOT IBE CWIIBI YIIPYTOCTH, PABHBIC
F =kAx,F,=kAx
. Tak kak cTepKeHb OCTaeTCs B TOPH-
}\E f:; 30HTAJIBHOM TOJIOKEHHH, TO U3MCHE- i
O |  HHe JUIMHBI TPYXHHBI OJIMHAKOBOE.
L1 L =L-L 3anumeM MOMEHTBI CHII, JACHCTBYIO-
= 2 1 MIUX Ha CTEPXKEHb OTHOCHTEIHHO
mg
Touku O:
kAxL —k,AxL,=0. (momeHnr
cuibl TskecTu =0) 10
kL -k (L-L)=0
. kL~ 6-08 5
JKecTkocTs BTOpoii IpyKuHEL k, = = =4H/m
L-L 2-08
Wroro: 20




Bec HekoToporo Tena B BO3yXe B TpH pa3a 0oJiblle, ueM B Boje. Yemy
3
paBHa IUIOTHOCTB 3TOTO Tela, eciu wiotHocTs Boxsl O, =1000xe/ m”?

3agauya 3 baier
(p, =1500k2/ M)
Bec tena B Bosnyxe P, =mg =p,Vg 5
5
Bec tena B xunxoctn Py =mg —F,
Tax kak F, =3P, 1o mg =3mg —3F, = 2mg =3F, ; .
2p,8V =3p,gV.
5
[oTHOCTH TENA P, = “Pr _ 1500K2/ 6%,
Wroro: 20
B kamopumerp, coxepxamuii 71, =2K2 bJa [PH TEMIEpaType
t,=-5"C, pobasumu m, =0,2x2 Boxser npu temmeparype ¢, =5°C.
Onpezenure Maccy Jba B KaIOPUMETPE MOCIE YCTAHOBJIEHHS TEMIOBOIO
paBHOBecHs. TeIOEMKOCTBIO COCY/Ia M MOTEPSIMH TEIUIOTHI NIPEHEOPEYbD.
) Lo
VYaensHast Teruoémkocts npxa ¢, = 2100 , YJeIbHas TEIIOEM-
4 3agaya Ke - baer
Lic
koctb Boasl ¢, = 4200 , VIENbHAs TEIJIOTa MapooOpa3oBaHusl BO-
Ke -
HC
mw r=23-10° A ,  yOeJdbHAs  TEIIOTa  IUIABICHUS  JIbJa
KZ
A=3,3-10° /Jorc/ k2. (OtBer: 2,05 Kr)
[Ipu HarpeBaHUH JIbJA IO TEMIIEPATYPHI IUIABIEHHS TOTIOMAETCS TEMIO
0, =mc,(0-t)=2-2,1-10"-5=21-10° [oc 5
ITpu octeiBanuu Boasl 10 ¢ =0’ C BeImEnseTcs TEmWIOTa 5
Q,=m,c,(0-1,)=-0,2-4200-5=-4,2-10° [oc
C1e/10BaTENbHO, YaCTh BOJIBI IPEBPATHTCS B JIE]
0 -0 >
Am= I—M =0,05x2
r 5
Macca mbna m =m, + Am = 2,05xe
Wroro: 20




Ha noxwem rpysa maccoit m = 1500ke ¢ moMoI1IbI0 THAPAaBINYECKOTO Mpec-
ca 3arpaueHa padora 300 /x. Ilmomians manoro nopiiHs B 20 pa3 MeHbIIe

S3AMAYA | omanm Gosbimoro. Yckopenne cBoGoanoro magenns g =10m/c”. Ha bazer
KaKOE PACCTOSIHUE CMECTHUJIICS TIPU 3TOM Maubiii opiuens? (Otser: 40cm )
= Pabora mo moxsémy rpysa A=mgh 5
o g A4 300
| W S h=—= = 0,02
. mg  1500-10 5
2 ..
g m N3 paBeHcTBa 00BEMOB  MOJyyaem
2 g 5
Sh =Sh,.
Torma manelil MOPHIEHb CMECTUJICA Ha
paccrosiHue
S, :
hy=—-=0,02-20=0,4m =40cm
S2
Wroro: 20
9 kaacc, 1 Bapuanr
’Konrnep Gpocaer ¢ 0THOTO U TOTO e YPOBHs J[Ba IIapUKa BEPTHKAILHO
BBEPX C HAYaJIbHBIMHM CKOPOCTSMH U, =5M/cC omuH 3a apyrum depes
13amaua | mpomexyrok Bpemenu 7 =0,3¢. Onpenenuts uepe3 Kakoe BpeMs Mocie | Bamibl
Opocka mepBoro Iapuka oda mapuka OKaKyTcsi Ha 0JTHOH BeicoTe? Y CKO-
penne coGoxHoro manenns g =10m/c’.  (OtBer: 0,65 c)
g’
3anuieM KOOpJIMHATY IIEPBOro mapuka Y, = U,f ———. 5
glt-1) 5
Koopaunara Broporo y, =0,(f —7) — =
Tak Kak mMAapUKU BCTPETHIUCH, TPUPABHUBAEM 3TH KOOPAHMHATHI U TMOCIE 10
peoOpa3oBaHUil TOTydaeM
¥ T
t=|-2+-1=0,65c
g 2
Wroro: 20
I'py3, moaBEICHHBIN HA JIETKON HUTH, IBUXKETCS 110 OKPYKHOCTHU B TOPHU-
30HTAIILHOM IJIOCKOCTH. HUTH OTKIIOHAETCSA OT BEPTUKAJIM HA YT OJl
23amaua | @ =30°. Bo CKOJBKO pa3s HY)KHO U3MEHUTH JUTMHY HUTH, YTOOBI P TON Baibt

XKE YFHOBOﬁ CKOPOCTH YI'OJI OTKJIOHCHHS HUTU OT BECPTHUKAJINA COCTABUJL

=60"? (Orser: B 1,73 pa3a)
p




10

Puc -3
ITo II 3akony Herorona
Tcosa—mg=0 j
Tsina =ma=mo’R
. 2 2 . 4
sinag @R w/sina
Otcrona = =
cosa g g
Torna yrioBast CKOpOCTb
5
W= g _ g
l,cosa \/l,cospf
{, cosa
— —2 = = 1,73
£, cos
Wroro: 20
JIBe 4YacTHIbl MacCaMu m WU 2m IBHXKYTCS BO
- B3aWMHO TEPIEHANKYISIPHBIX HAPABICHUAX CO
2v m 27D 2
—- CKopocTaMu ZU u L. Ha yacTuusl OJHOBpe-
MCHHO HaYWHAeT JCHCTBOBAThH OJWHAKOBAs CH-
3 3amaua 2m na. OnpenenuTh BEJIWYMHY W HAIpPaBICHUE | Bajuipl
—5 CKOPOCTH YaCTHI[bl MacChl 2m B MOMEHT Bpe-
MEHH, KOT/1a CKOPOCTh YaCTHIIBI MACChI /1 CTala
TaKOW, KaK MOKa3aHO MyHKTHPOM Ha PUCYHKE
(OtBeT: VS, arctg)
Puc -3
Hcmonb3dyeM  3aKOH ~ W3MCHCHHS  HMITYJIbCa
20 2m FAt= p, — p,. Toraa nus nepBoit yacTuusl 3
! FAt=m2v+m2v=4mv; F,=0. 3
I
0, Hus Bropoit /At =2mv_=4mv=v_=2v. 3
.. _ 2 2 _ \/’
U3 prCyHKa CIeIyeT, 4To €€ CKOpocTh V, =4/ + (2V0)" =vv/5.
2v 3
tgo=—=2; o =arctg?
L 5
Wroro: 20
Ipu npomyckauuu Toka cuinoilt [, =1,44 gepes nposonoxy, ona Ha-
4 3aaua bamst

rpenacs o ¢, =55"C, a npu cune toxka [, =2,84 - no t, =160°C.

Jlo kakol TemmepaTypbl HarpeeTcsl MPOBOJIOKA NP MPONYCKAaHUM TOKa




11

I, =5,6A. Bpems mpomyckaHus TOKa OJMHAKOBOE, CYHTATh, YTO CO-
IPOTHBJIEHUE TIPOBOJIOKH HE 3aBUCHT OT TEMIIEPATYPHI, TEIIOOTAAYEH B
OKpyXarolee npoctpanctBo npenedpeus. (OrBer: 580°C)

HpI/I MMPOIIYyCKaHUU TOKa B IMIPOBOAHUKE BBIICIACTCS KOJIUYCCTBO TCIIOTHI

O=1I’Rt,rne 7 - Bpems. Eciu moTepu Temma OTCYTCTBYIOT, TO OHO g
WJIET Ha HarpeBanue npoBoanuka, T.e. O = cmAt . Torna
It -t 1
IR 4
I t -t 4
4¢, —t
Orcrona t, = 13 2=20°C 4
I t—-t, 1 4
2 - —_ .
I; t,—t, 16
t,=16 1 —15t, =580°C 4
Wroro: 20
Yenosek poctom h = 1u 70 cm uner co ckopoctbio U = 1m/cno na-
5 3agawa | TPABJICHHIO K YIHUHOMY (poHapto. B HEKOTOPbIN MOMEHT BpeMEHM UMHA | ¢
TeHu denoBexa Obuta £, =1,8m, a wepes t = 2¢ crama £, =1,3m. Ha
Kakoii BeicoTe BUCUT doHaps? (OTBet: 8,5 M)
4K nojgo0usi  TPEYroJbHUKOB
i h H 0
= 5
h 0, 0 +x
X / h H 5
! = e
l, l,+x—-vt
H
h N3 ypaBHenus (1) mnomyuaem 5
{(H—-h
ot x=2t =R
h
U3 ypasuenus (2) nonyuaem hl, +hx —hv t = Hl . Tloxcrasnsem x
¥ HaxOUM
h({,—1 —vt 5
H = (¢, — 4, )_ 8,5m
4 2 gl
Hroro: 20
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9 kJyacc, 2 BApMAHT

’Konrnep 6pocaer ¢ 0/HOTO U TOTO K€ YPOBHS J[Ba IIAPUKa BEPTUKAIBHO
BBEPX ¢ HAYaJbHBIMU CKOPOCTSMH U, = O6M/C omuH 3a apyrum uepes

poMexXyToK BpemeHu 7 . Uepes Bpems t = 0,8 ¢ mocie Opocka nepBoro

1 3amaua o banel
mrapuka o0a Imapuka OKa3ajauch Ha 0JHOM BbicoTe. C KaKUM MHTEPBAJIOM
7 oKkoHrNEp Opocaer wmapuku? YCKOpeHHE CBOOOJHOTO TaJIeHUs
g=10m/c*. (OtBer: 0,4 ¢)
gt
3anuieM KOOpJIMHATY IIEPBOro mapuka Y, = U,f ———. 5
glt-1) 5
Koopausara Broporo y, =0,(f —7) — BT
Tak kak IIapUKU BCTPETUIIUCH, IPUPABHUBAEM 3TU KOOPAMHATHI U IOCIIE
peoOpa3oBaHUil TOTydaeM
10
L
r=20t——2|=2(0,8-0,6)=0,4c
g
Hroro: 20
I'py3, mOABEIIEHHBIN HA JIETKOW HUTH, JBUYKETCS 10 OKPYKHOCTU B T'OPHU-
30HTAIIBHOM IUIOCKOCTU. HWUTH OTKIOHSETCA OT BEPTUKAIM Ha Yrod
2 3aja4a . . . Bbannsr
a =30°. C kaxoii yrioBol CKOPOCTBIO BpAlIaeTCs TPy3, €CIU JJIMHA
Hutu L=1m. ? (OtBet: 3,4 pag/c)
Puc -3
ITo II 3axony Herorona
Tcosa—mg=0 j
Tsina =ma=mw’R
. 2 2 . 4
sina @R o/sina
Otcrona = =
cosax g g
Torna yriaioBast CKOpPOCTb
10-2 3
W= £ - =3,4pad/d
{ cosa 1-4/3

Uroro:

20
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2
JlBkeHue Tena omnuceiBaeTcs ypaBHenuem X =20+ 2f—¢". B stom
BBIP@KEHHMH BCE €IMHMIIBI BhIpaKeHbl B cucteme CU. Onpenenure usme-

3 3agaya bainer
HEHHE UMITYJILCA TEJIa 3a TIEPBhIE t = 8¢, eciM Macca Tesa m = 3 ke.
(OtBerT: - 48 Kr M/c)
13 ypasuenns X =20+ 2f —¢° HaxoguM ypaBHEHHE I CKOPOCTH
v=2-2¢. >
5
Ipu t = 0 ckopocts U, =2M/ ¢ 5
Oput=8cv=2-2-8=-14m/c
Ke-M 5
Ap=m(L-v,)=3(-14-2)=-48 ;
Wroro: 20
Ipu npomnyckannu toxa cunoit [, =1,2.4 uepes npoBonoky, oHa Harpe-
nace o ¢, =40°C, a npu cune toxka [, =2,44 - no ¢, =100"C. Jlo
4 3amaua | KAKOH TCMIEPATyphl HAarpeercs NPOBONOKA NP MPONYCKAHHM TOKA | [y
I, =4,847 Bpems npolyckaHusi TOKa OIUHAKOBOE, CUATATh, YTO CO-
MPOTUBJIEHHE MPOBOJIOKK HE 3aBUCUT OT TEMIIEPATYPHI, TEIUIOOTAAYEN B
OKpY’KaloIlee MPOCTPaHcTBo npenebpeys. (Orser: 340°C)
[Tpu TPOIYCKAHUK TOKA B TIPOBOIHUKE BBIIEIAETCA KOJMYECTBO TEMIOTHI
O=1I’Rt,rne 7 - Bpems. Eciu moTepn Temma OTCYTCTBYIOT, TO OHO 2
WJIET Ha HarpeBanue npoBoanuka, T.e. O = cmAt. Torna )
2
Lo 1 4
2 b
I t -t 4
4t —t 4
Orciona t, =———==20"C
3
I t—-t, 1
-t 1 0o —_— 4
S :
I -t 16 4
t,=16 t,—15t, =340°C
Wroro: 20
6_‘ Mansip paboraet B noaBecHoM kpecie. C kakoi
CUJIOH OH JIOJDKEH TSHYTH 3@ BEPEBKY, YTOOBI
5 3a124a MIOJHUMAThCS BBEPX C YCKOPEHUEM d = g ? Bauie

Yemy paBHa MoJiHasi Harpy3Ka Ha 6710k? Y cKo-
penue coGoHOro manenns g =10m/c’.
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Macca masipa m, = 76ke, macca kpecina m, = 24ke . (OrBer: 600H,
1200 H)

- PaccmoTpum cuinbl, neiictByromue | Puc - 4
T Ha YeJloBeKa M Ha Kpecyo (CM. pu-
CYHOK)
/l\ e ITo II 3akony HetoToHa 3
- - 3
- mogy§ 'N N+T-mg=ma (1)
N
s
i T'-N-mg=m,a (2)
\-\
CknanpiBast 3TW ypaBHEHUS U TOJI-
ng’ CTaBIIsisl 3HAUCHHE YCKOPEHUS, IM0- 5
JTyIUM 5
2T —g(m, +m,)=a(m, + m,)
m,+m,)6g 100-6-10
oy tm)ég — 600H
10
Harpyska na 610k paBHa 27 = 1200H
Hroro: 20
9 kJyacc, 3 BapMaHT
Konrnep Opocaer ¢ OJHOTO U TOTO K€ YPOBHS J[Ba [IApUKA BEPTHUKAIHLHO
BBEPX ¢ HAYaJIbHBIMU CKOPOCTSIMA U, = 6.M/C oauH 3a 1pyrum vepes
1 3agaua | npomexyrok Bpemenn 7 = 0,4¢ . Ha kakoii BBICOTE OTHOCUTENLHO TOUKH | Basisl
OpocaHus MApUKU BCTPETATCS? Y CKOpeHHe CBOOOTHOTO MaIeHUsI paBHO
g=10m/c*. (OrBer: 1,6 m)
g’
3anuieM KOOpJAMHATY IIEPBOro mapuka Y, = U,f — 7 (1) 5
t—1)°
Koopausara Broporo y, =0,(t —7) — % : 5
Tak kak MapuKU BCTPETUIIMChH, IPUPABHUBAEM 3TH KOOPAMHATHI U MOCIIE
npeoOpa3oBaHUi MOTydyaeM BpeMs MOJIeTa MEPBOTo MIApHKa JI0 BCTPEUH
L T
t=|-"2+—1=0,8¢c.
g 2 5
IToacraBuM 31O Bpems B ypaBHEHHE (1) U MOJIydUM BBICOTY
10-0,64
h=6-0,8 —————=16m
5
Hroro: 20
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I[Be qaCTUlbl MaCCaMH m U 2m ABUXYTCA BO B3AUMHO

m 20
TEPIEHIUKYIAPHBIX HATIPABJIEHUSX CO CKOPOCTAMH 20
! U L. Ha yacTuIipl 0JJHOBPEMEHHO HAYUHAET JEHCTBO-
V2o BaTh OJIMHAKOBas cuia. OnpeeuTh BEIHIUHY U Ha-
2 3aga4a banner
540 paBJIeHHE CKOPOCTH YACTHIBI MACCHI 2/ B MOMEHT
*—5? BPEMEHH, KOT/Ia CKOPOCTh YaCTHIIBI MACChI 7 CTAlIa Ta-
KOU, KaK MOKA3aHO MMyHKTHPOM Ha PUCYHKE
(OtBet: vV5, arctg0,5)
O0603HaunM BpeMs AeHCTBUS cuilbl 7 . Mcnonb3yem Puc - 3
%Y 3aKOH U3MEHEHHS UMITYJIBCA JUIS IEPBOM YaCTHUIIBI
o FxT:pbc_plx:sz 3
Fr=p, —p,=m2v 3
& 2V Ha BTOpYyIo yacTHIly JeHCTBYeT Ta e CHia B Teue-
2 HHE TOTO K€ BPEMEHH
Fr=p, —p,.=2mo =m2v=0v0 =0 g
Fr=p, —p,=2mv, -2m-v=m2v=v =2v
Torma CKOPOCTh YAaCTHUIbI MaCChI 2m paBHa U, =, / sz + Uj = U\/g 3
x 2
tga=—=0,5= a=arctg0,5
L
v
Wroro: 20
Ilpu npomyckanuu toxa cunoit [, =1,24 depes nposonoky, oHa Ha-
rpenacs 10 ¢, =40°C, a npu cune toxa [, =3,64 - no t, =200"C.

3 3agaua | 10 KaKoOi TeMIEpaTypbl HarpeeTcs MPOBOJIOKA NPH MPOMYCKAHUA TOK |  Bappr
I, =7,2A. Bpems npomyckaHus TOKa OAMHAKOBOE, CUMTATh, YTO CO-
[POTHBJICHUE TIPOBOJIOKH HE 3aBUCHT OT TEMIICPATYPHI, TEIIOOTIaYEH B
OKpY’KaoIIee MPOCTPaHCTBO mperedpeus. (OTBer: 740 ° C)

[Ipu IpOIyCKAHWH TOKA B MPOBOIHUKE BIIEIACTCS KOJMIECTBO TEILIOTHI
O=1I’Rt,rne T - Bpems. Ecim moTepn Temma OTCYTCTBYIOT, TO OHO
4
WJIET Ha HarpeBanue npoBoanuka, T.e. O = cmAt . Torna
It -t 1 4
L=t =—=1 =20°C
Xt -t 9 §
2
L _t-t, 1
2
I; t,—-t 4 ;
Torma t, = 740°C
3

Uroro:

20
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6_‘ Mansip paboraet B noaBecHoM kpecie. C kakoi
CHJION OH JIOJDKEH TSIHYTH 33 BEPEBKY, UTOOBI

g
[IOJAHUMAThCS BBEPX C YCKOPEHUEM d = — ?

4 3a1a4a Yemy paBHO AaBiIeHHE MaJspa Ha Kpecio? bamer
YckopeHnue cBOOOIHOTO MaJACHUS
L g=10m/c’.
Macca mansipa m, = 76ke, macca kpecia
m, =24ke . (OrBer: 600H, 312 H)
- PaccmoTpum cuibl, neiictByromue | Puc - 4
T Ha 4yeJIoBeKa U Ha Kpecso (CM. pH-
CYHOK)
/l\ - ITo II 3akony Herorona
a 3
- —
~| mg}'N N+T-mg=ma (1)
N
= 3
i I'-N-mg=m,a (2)
\-\
CxnagpiBas 3TU ypaBHEHMS U MOA-
ng CTaBJISIsI 3HAUEHUE YCKOPEHHUS, O-
JTy4uM
2T —g(m, +m,)=a(m, + m,)
m,+m,)6g 100-6-10
Z)TZ( 1 z)g: = 600H 5
10 10
Cuna, ¢ KOTOpOH Majsp JaBUT Ha KPECIO, IO BEIMYMHE paBHA CUIE, C
KOTOPOM KpeciIo IEUCTBYET Ha Mallsipa, T.€. V.
U3 ypasuennst (1) N =m, (g +a)—-T1T =76(10+2)-600=312H
5
Hroro: 20
Yenosek poctom h = 1u 80cu ymansercs oT ynmuaHoro GpoHaps BUCSIIIE-
ro Ha Beicote H = 8 M co ckopocTthio U = 1M/ c. B HekoTOpBIH MOMEHT
S 3apaua baier

BPEMCHHU JUIMHA TeHU denoBeka Obuta (| =1,8m. Haiitn mmmny TeHn

yenopeka yepe3 t =2c. ( OrBet: 2,38 M)
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Puc - 4
W3 monoOust TpeyroyibHUKOB

L— (1

b 00 Hx )
h H

x h Lo 4
l, 0, +x+vt

H h N3 ypaBHeHus (1) mosyuaem

¢ (H ~h)
X+ Ut 12 XZT:6,2M 4

N3 ypaBHeHus (2) nosiyuaem

4
g, xFODh )
H-h

Uroro: 20

10 kaace, 1 Bapuant
. 24/2
1 3aga4a. Teno OpouieHo co ckopocThio U, =150m/c nox yriaom o =arcsin—— K

TOPU30HTY. 3a TIOJIETOM TeJla HAOJIFOMAl0T B ONTHYECKYIO TPYOY, YCTAHOBICHHYIO B
Touke Opocanus. Uepes kakoe BpeMsi CKOPOCTh Tesia OyeT MepIeHANKYISIPHA OCH
TpyOB1? YcKkopenue cBoboguoro magenus g =10m/c’. (Otser: 21 ¢)

N3 pucyHka BHIHO, YTO

gfp="r=2 (1)
y| -
L, =0, Cosa
v, =v,sina— gt (2)
Ux
e x =, cosat
p :
Ly _:,_ y=y,sinat- 3)
0
B 1
X 1
sina =—; cos a:§ 4)
YpaBHeHus (2) u 3) CTaBUM B (1) u MOoJIy4aeM
. gt’
b COSK v, sinat — 5
; -(5)

v, sina — gt v, cosat
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242
. t
[locne npeoOpa3oBaHuii U MOJACTAHOBKY (4) moiaydaem gT —gtuo,N2 +v; =0.

Pemas 3To ypaBHeHue, nonyvaem ¢ = 21 c.
Kpurepuu:

1) npaBUJIbHOE BBIMIOJIHEHHE PUCYHKA - 3
2) nanuuue Gopmynsi (1) - 3

3) nanuuue popmyn (2) - 3

4) nanuuue Gopmyn (3) - 3

5) nanuuue dhopmyn (4) - 2

6) nonydeHo Boipaxenue (5) - 3

7) nony4YeH NpaBUIbHBIN OTBET — 3.

Tpu 3Be3abl, yaaneHHbIE OT APYrUX HEOECHBIX TEJ, MacChl M Kaxkiasi co-
XPaHSIOT TPU CBOEM JIBIXKEHMH KOH(UTYpalMio paBHOCTOPOHHETO Tpe-
yroJibHuKa co ctopoHoil L . Halingure nepuon BpamieHHs 3B€31 BOKPYT
232712492 | yeprpa Mace cucTeMsl. | paBuTaIoHHas noctosHHas G. Babt

(OtBer: T =27L, /L)
3Gm

Puc-3
Cuiel B3aUMOJIEHCTBUS
Gm’
F =F, = Iz (1) 3
PesynpTupyromas cuna, Jgeucr-
BYIOIIas HA 3BE3]ly, HAMpaBJIeHA K
LEHTPY OKPY)KHOCTH U paBHA
Gm’ .
F=2——-c0s30" =ma (2) 3

2
Paguyc opoutsl ¥ = Eh , e h—

BBICOTA pPAaBHOCTOPOHHCEIO  TpPC-

2
YFOHLHHKapaBHah=1/L2—%zL—f:I’:% (3) 3

IlogcraBnsis B (2) LIEHTPOCTPEMHUTENBHOE YCKOPEHHUE IOJIydaeM

2 2 2 2
2an1 cos30°:mu— Win 2Gn: \/gzmu \/5
L r L 2 L

Gm 3
CxopocTs Bpamenus U = /T .
2rr L >
Iepuon pasen I =—— =27 L, | —
v 3Gm

Uroro: 20
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3 3agaua

Heckonpko conpoTBIEHUN COEMHEHBI TaK, KaK MOKa3aHo Ha cxeme. [lpu
MPOINYCKAaHUM TOKA 4Yepe3 HEKOTOPOE BPEMS TEMIEpaTypa MEPBOrO COIPO-

tusieHnst Bospocna Ha Af, =50 C . Kak u3MeHnmach 3a 370 BpeMsi TeMIIe-

paTypa BTOPOro COMPOTUBICHUSA?
(OtBeT: A £, =87C)

basnel

Uepe3 comnpotunenus 2,3,4
TE€YeT OJNHAKOBBIH TOK

. 2 354 2
[=4A R R 4 :§[:1,6A, a uepes 5,6

ToK /, =%[=2,4A.

IRt cmAt,
I’Rt  cmAt,

Tor;[a OTHOIICHUEC BIACINUBIICIOCA TCILIIa =L =
2

2
A _ LA _2.56-50

= 8°C
> 16

10

Uroro:

20

4 3agaua

B BepTHKAIBLHO PACIOJIOKEHHOM IMJIMHIPHIECKOM COCY/E MO OYEHb JIeT-

KUM TIOPIIHEM Haxomarcs m = 3 k2 Boasl npu temneparype ¢ =20°C .
2

[nomans nopus S =3 Om” . Ilpu HarpeBanuu Boje ObUIO coobmEeHo Q

= 1017xJoc Tenna. Ha kakyio BbICOTY s moaHuMaeTcs nopiuieHs? M3mene-
HUEeM o0beMa BOJbl IIPU HarpeBaHUU, a TaKXkKe €€ TEIUIOBBIM pacIIMpeHHEM
npeHedpeys.

5
Armocoepnoe nasnenue P =10"1la. VnaensHas TemioeMKocTh BO-

c=4200 ,
-K

b1 ylIenbHas TEeIUIoTa TapooOpa3oBaHUs  BOBI

r=226-10° , MomspHas wMacca Bomsl 4 =18-107 e/ monw.

Lloic

VHuBepcanbHas razosas nocrosunas R =8,31 :
monb - K

(OtBert: 23 cm)

basel

KoauuecTBo TCILJIOTHI, HCOGXOZ[I/IMOC Ha Harp€BaHUC BOJbI 10 TEMIICPATYPhI

xunenus pasuo O, = cmAt =3-4,2-10°(100 — 20) =1008 - 10° o
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_ 5
Torzma Macca UCTIAPHBIEHCS BOABI 11, = 0-0 =3,98-10"ke. 5
r
JlaByieHKeE MapoB BOJIBI MOJ1 MOPLIHEM OYIET PABHO aTMOC(HEPHOMY, T.K.
m
TIOpILEHb JIETKUi, Torna s napa — RT = PV . s
U
BricoTa, Ha KOTOPYIO IO JHUMETCS TIOPLIEHD
V- mRT
=—=—1"—"=0,288(m) = 23cm 5
S uPS
— mcAt
Wnu B o6meM Buge /1 = Q—RT
ruPS
Wroro: 20

HeGonpmmioi map maccoit M = 1 ke JNEXUT Ha MOJCTaBKE B BUJIE KOJbIA.
CHu3y B map nomajaer JeTslas BEpTUKaIbHO myss Maccod m = 0,01 xe,
npoOHBaeT ero u MoJHUMAaeTcs Ha BeicoTy 4 = 20m Hajx moacraBkoil. Ha ka-
53212492 | gyj0 MaKCHMAaNbHYIO BBICOTY H Haj IMOACTABKOH IMOJHMMETCS Inap, eci | Dbl
CKOPOCTb IyJH Tlepes yaapoM o mmap Obuia pasHa O =100m/c ? Yekope-

uue cBoGoaHoro manerns g =10m/c?.  (OtBer: 3,2 cm)

Io 3aKkOHy COXpaHeHHs UMITy/Ibca ML =mu, + Mv, . 5
CxopocTsb ysiu Mocje yAaapa HailJ1eM, 3Hasi BEICOTY €€ 1Mo IbEMa
2
muo
mgh = 2‘ =0, =+/2gh =20Mm/c. S
mU-—-0U
Torza ckopocTs mapa L, = % =0,8u/c. 5

2
L
Bricora moaséma mapa H = 2—2 =0,032m=3,2cm 5
g

Uroro: 20

10 kaacce, 2 BapuaHT

242
1 3apaua. Teno GpomeHo co ckopocThio U, =150m/c mon yriaom « :arcsmT K

TOPU3O0HTY. 3a TOJIETOM Tejla HaONMI0JalT B ONTUYECKYH0 TPyOy, YCTAaHOBJIEHHYIO B
ToukKe Opocanusi. Uepe3 HEKOTOpOE BpeMs CKOPOCTh Tella OKa3anach MEPHEHIUKYIsp-

Ha ocu TpyObl. Ilom kKakuMm yrioM K TOPHU3OHTY HampaBieHa B 3TOT MOMEHT OCh
TpyOBI? YcKkopenue cBobogHoro magenus g =10m/c’. (OTBer: p = arctg0,72)
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yA 4k pHUCYHKa BUJHO, 4TO

v
gf === (1)
v, X
Ux V. =V, cos
o v, =V, sina— gt (2)
B
Uy —=
o ' \ O X =y, cosat
|
B ] N _ . B gtz 3
X y=uv,sinat 5 3)
: 1
smzazg; cos’a=—  (4)
YpaBHeHus (2) u 3) CTaBUM B (1) u MOJIy4aeM
. gt’
v, sinat —°—
v, cosa 7
: = -(5)
‘UO sina — gt v, cosat

2,2

t
—gto,N2 +02 =0

[Tocne npeobpazoBanuil U MOACTAaHOBKU (4) mojydaem

(6)
Pemas 3To ypaBHeHue, nonyvaem ¢ = 21 c.
U3 ypauenus (1) momygaem tgf =0,73 = £ = arctg0,72

Kpurepuu:

1) npaBUJIbHOE BBHIMIOJIHEHHE PUCYHKA - 3
2) nanuuue Gopmynsi (1) - 3

3) Hanuuue popmyn (2) - 3

4) nanuuue Gopmyn (3) - 3

5) nanuuue dhopmyn (4) - 2

6) nony4deHo BoipaxeHue (6) - 2

7) HaiiieHo BpeMs U yroia — 4.
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Tpu 3Be3nbl, ynaneHHble OT APYrMX HEOECHBIX TEN, MAacChl M KaKaas
COXpAHSIOT NMPH CBOEM JABWKEHHHM KOHQUIypalHio paBHOCTOPOHHETO
TpeyrojpHuka. llepron BpaleHus 383 BOKPYI LIEHTPA MAacC CUCTEMBbI

2 3axaua T. Yemy paBHa cTOpoHa TpeyrojbHUKa? I'paBUTALMOHHAS TIOCTOSHHAS | Bapl
T?3Gm
G. (OtmBer:L=3}———)
4n
Puc-3
CTITTTT DOQTIT\/I'I'\WD‘I"}I"T‘DTI“
Gm’
F,=F, = (1)
LZ
. 3
PesyneTupyromas cuia, IEHCT-
BYIOILIASl HA 3BE3/y, HAIpaBJcHA
K IEHTPY OKPY>KHOCTH U paBHA
Gm’
F=2——c0s30" =ma (2)
7 3
Paguyc opOuTHL ¥ Zgh, rie h
— BBICOTA PAaBHOCTOPOHHETO Tpe-
yroJIbHUKA paBHa
L 3)
= = 3
V3
IloacraBnsis B (2) LEHTPOCTPEMUTENBHOE YCKOPEHHE MOIydaeM
Gm’ .0 Gm* 3 03
2——c0830"=m— wm 2— =m
L r L 2 L
Gm 3
CkopocTb Bpamenus U = ,[— .
L
3
2rr L
[epuonpasen T =——=2x L. |—.
v 3Gm 2
T?3Gm
Cropona Tpeyrojbauka L = 3f————
4n
Wroro: 20
Heckonbko cONpOTHBIEHUH COEIMHEHBI TaK, KaK IIOKA3aHO Ha CXEME.
IIpu mpormyckaHuM TOKa 4epe3 HEKOTOpPOE BpEMs TEMIEpaTypa NepBOro
3 3agaua | conporuinenus Bospocia Ha Af, =50°C . Kak usmenunach 3a 3570 Bpe- | Bampl

Msl TEMIIEpaTypa Y€TBEPTOTO CONPOTUBIICHUS?
(OtBet: A £, =80C)
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R R R UYepes COIIPOTUBIICHHUS
11— 2,3,4 TedeT OIWHAKOBEIN

v 2 3 4
I=4A R ToK II:§I:1,6A, a
—+—1 uepes 5,6

I, :%[:2,414.

TOK

2
. _I"Rt _cmAt,
Tor;[a OTHOIICHUEC BBIACIMBIICTOCA TCILJIA —— =

O, I’Rt cmAt,
L I’AL 25650

At
N & 16

8C

10

Uroro:

20

4 3agaua

B BepTHKanbHO PACHOJIOKEHHOM LUIMHAPUYECKOM COCYAE MOJ OYEHb
JIETKUM TOPIIHEM HaxoAsaTcs m = 3,5 ke BOJABI IpPH TEMIlepaType

t =20°C . Ilpu narpeBanuu Boje ObLI0 coobmeno Q = 1185 x/fuc Ten-
na. Ha xakywo BbICOTY mnoiHumercs mnopmens? [lnomans mHopuiHs

2 o
S =3 Om”. UsmeHenneM oObeMa BOJIBI IpU HAIPEBAaHUHM, a TAKKe €&
TEIUVIOBBIM  pacCHIMpeHHeM MpeHeOpedb. ATMocdepHOoe JaBJieHUE
5
P=10"11la.

VY aenbHasi TEIMIIOEMKOCTb BOJABI ¢ = 42()() Hore , YAenbHas TEeIuioTa napo-
ke K

aHC
06paBOBaHI/I$I BOJIbI r:2,26.106L, MOJIsIpHass Macca  BOJBI
Ke

1=18-10"ke/ monb.  VuuepcampHas — rasoBas  IOCTOSHHAs

R= 8,31’177‘%. (OtBet: h =23 cm)
Mmonb - K

basel

KonuyecTBo TemnoTsl, HEOOX0AMMOE HA HarpeBaHKUE BOJBI JI0 TEMIIepa-
TYpbI KUIICHUS! PABHO

O, =cmAt=3,5-4,2-10°(100 — 20)=1176 - 10° [oc

Torma Macca UCTIapuBIICHCS BOIBI M, = M =398-10"kz.
p 1 B 5

JlaBiieHre mapoB BOABI MO TIOPIIHEM OYAET paBHO aTMOC(HEPHOMY, T.K.

m
TIOpILEH JIETKUiA, Toraa s napa — RT = PV .
7

BricoTa, Ha KOTOPYIO IOATHUMETCS OPIIEHb
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5
pet ZMRT 6 288(a) ~ 23
S uPS

O — mcAt
ruPS

RT

Wnu B 061eM Buae A =

Hroro: 20

5 3agaua

JIBa 0IMHAKOBBIX IIaAKHUX mapa Maccod m = 0,2 ke HCHBITHIBAIOT YII-
pYruil HELEHTPAIbHBIN yAap (CKOPOCTH ILIApOB HE JIEXKAT Ha MPSIMOH,
coequusionmeii ux uentpsl). Ckopocts mepsoro mapa U =10m/c. | Bamisl
Bropoii map 10 cronkHOBeHUs nokowicsa. OIpenennuTs yroia pasieTa
mapos. OTBet aprymentuposath. (OTBer: 90°)

I1o 3ak0oHY COXpaHEHUsI UMITYJIbCa Puc-5
(] T mo =mo, + mo
. 1 2
O—= o~ 5
2 2 2 2
no yapa Y2 (mv)’ =(mv,) +(mv,)’ +2m’vv, co
—
U w0’ =0 + 0] +200,cosa (1)
mo,

1o 3aK0HY COXpaHEHUsI SHEPIUU
A mv’  mv,’ +m022

L 2 2 2 5
wm O’ = Ul2 + 1)22 (2). Boipaxenus (1) u (2) coBnagaior npu

cosa=0=a=90°

Uroro: 20

1 3apaya. Teso GpOIIEHO MO yIIIOM (X = arcsin

10 kiace, 3 BapuaHT

K TOPU3OHTY. 3a MOJIETOM Teja HaOoAaioT

B ONTHYECKYIO TPYOy, YCTAaHOBIICHHYIO B TO4uKke Opocanus. Yepes ¢ = 21¢c CKOpOCTh Tena OKa3aiach

y

B -

HafpaBjIeHa MEPHEHIUKYISIPHO OCH TPYOBI.
C kakoi cKOpOCThIO OpoieHo Teno? Ycko-

penne cBoGoxHOro manenns g =10m/c”.

L
U3 pucynka BuiaHO, uto [gff =—*= Y
Uy L X
: y
V. =V, cosx
B (1) v, =v,sina— gt 2)
Uy

L
=
X
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x =uv,cosat

: t’ : 8 1
y:uosmat—g— (3) smza:§; cosza:§ 4)
: t’
v,sinat — s
v, cosx 2
VYpasuenus (2) u (3) craBum B (1) u nosrydaem - =
‘UO sino — gt‘ v, cosat
(%)
thZ
[Tocne mpeoOpazoBaHuii U OJCTAHOBKH (4) moJrydaeM T — gt UO\/E + U(f =0
(6)

Pewast 910 ypaBHeHue, noiydaem U, =150m/c.

Kpurepuu:

1) npaBUsIbHOE BBITIOJIHEHUE PUCYHKA - 3
2) nanmuue dpopmyinsi (1) - 3

3) nanuuue Gopmyn (2) - 3

4) nannuue popmyn (3) - 3

5) nanuuue Gopmyn (4) - 2

6) noydeHo BeIpaxkeHue (5) - 3

7) NoJIyYeH NPaBUIbHBIN OTBET — 3.
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Tpu 3Be31bl, yaneHHbIe OT APYruX HEOSCHBIX Tell, OAMHAKOBOW MAacChl CO-
XpaHSIIOT TPU CBOEM ABWKEHUU KOHQUTYPALUIO PABHOCTOPOHHETO Tpe-
yroJibHuKa co ctopoHol L . [lepron BpanieHus 38e31 BOKPYT LIEHTpa Macc

23amava | cuctemsl pasen T. OmpenenuTs Maccy 3TuX 3BE31. 'paBUTanMoHHas mo- | bamibl
273
crosHHag G. OtBer: | m = 4n L2
3GT
Puc-3
Cunbl B3auMOIEHCTBUS
Gm’
F =F, = Iz (1 3
PesynpTupyromas  cuima,  JIE€HCT-
BYIOIIasl Ha 3BE3/ly, HaIpaBlieHA K
LIEHTPY OKPY’KHOCTH U paBHa
Gm’ .
F=2——-c0s30" =ma (2) 3
2
Paauyc opOuthl 7 Zgh, rne h —
BBICOTa  PABHOCTOPOHHEIO  Tpe-
L3 L
YrOJbHMKA paBHa /1 = =—=r=— (3) 3
2 V3
IlogcraBnsis B (2) LEHTPOCTPEMUTEIBHOE YCKOPEHHE  IOJy4aeM
Gm’ .0 Gm*\3 043
2——c0830"=m— wm 2— =m
L r L 2 L
Gm 3
CxopocTs Bpamenus U = /T .
2rr L 3
[epuonpasen T =——=2x L. |—.
v 3Gm 2
Macca kax10¥ 3Be31bl | m = 4L
3GT?
Hroro: 20
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3 3agaua

Heckonpko cONpOTUBIIEHHI COEIMHEHBI TaK, KaK MTOKa3aHo Ha cxeme. llpu
MPOINYCKAaHUHU TOKA 4epe3 HEKOTOPOE BPEMsI TEMIIEpaTypa MEPBOTO COMPO-

THUBJICHUS BO3pPOCJIa HaA - ° . aK U3BMCHMJIACh 3a 3TO BpPEMA TCM-
At,=50°C. K

nepatypa nsaroro conporusienusn? (Oreer: A £, =18°C)

basnel

R R R

5 — 3 — 3 ] UYepes compoTuBneHus 2,3,4

[=4A R TEUET  OJMHAKOBBIA  TOK

TR R I=51=164,

a yepe3 5,6 TOK

1, :%[:2,414.

IRt cmAt,
LRt  cmAt,

Tor;[a OTHOIICHUEC BbIACINUBIICIOCA TCILIa =L =

LA, 576-50
& 16

At =18"C

10

Uroro:

20

4 3agaua

B BCPTUKAJIBHO PACIOJIOKCHHOM HMUJIHMHAPHUYCCKOM COCYJC 1OJ OYCHb JICT-

KUM HOPIIHEM HaxomsaTcs m = 3,5 ke Boael mpu temneparype ¢ =20°C.
[Tpu HarpeBanuu Boje ObwTo coobmeno Q = 1185 x/owc Tenna. B pesyinb-
TaTe 3TOro MOPIIEHb IIOJHUMAETCS Ha BBICOTY & = 23cm. UeMy paBHa ILIO-
maab IopuIHs?

M3MeHeHreM 00beMa BOJBI IIPU HAPEBAHHMH, a TAKKE €& TEILIOBBIM
pacumpenneM mpeHebpeds. Armocheproe masrenme P =10"11a.

Y aenpHas TEIIOEMKOCTb BOJBI (- = 42()() Hone , YAeTbHas TeIoTa mapooopa-
ke K

30BaHMS BOJIbI r=2,26-10° Mo , MOJISIpHAS macca BOJIBI
Ke

1u=18-10"kz/ monw. VHuBepcanbHas rasoBast IOCTOSTHHASI

R:8,31ﬂ—%. (OrBer: S =3 om’)
Mo - K

basnel

KoauuectBo TCIIJIOTHI, HCOGXOZ[I/IMOC Ha Harp€BaHUeC BOABLI 1O TCMIICPATYPhbI

xunenus pasuo O, = cmAt =3-4,2-10°(100 — 20) =1008 - 10° o

Torna Macca uCIiapuBIIEHCs BOABL 1, = M =398-10"ke.
r

JlaBiieHre mapoB BOABI MOJ| MOPIIHEM OyAeT paBHO aTMOC(EepHOMY, T.K.




28

m 5
TIOpILEHb JIETKUi, Torna s napa — RT = PV .
y7,
[1nomans nmopHs 5
V. mRT )
S=—=— =3-107m =30m’
h  uPh
— mcAt
Wnu B o6mieM Bue S = Q—RT
riPh
Hroro: 20
Slnpo, neTsIIee ropu3oHTaIbHO co ckopocthio U = 20/ ¢, na BeicoTe 20 M
pasopBaiioch Ha JBa ockoika Maccamu 1, =10xeu m, = 5xe. Cxopocts
5 sanaua | MCHPLICTO OCKOJIKA MOCIE paspbisa U, = 90m/c n nampaBneHa Tax ke, Kak
naq
¥ CKOPOCTB SIIpa 110 pa3pbiBa. Ha KaKoM pacCTOSHHMM APYr OT APYra OCKOIKK | DAIbl
ynazyT Ha 3em0? Yekoperue cBoGomHoro magenns g =10m/c”.
(OtBet: 210 m)
y ’ N3 3ak0Ha COXpaHEHUs UMITYJIbCa Puc-3
1 —= CIIE/TyEeT, YTO €CIIU CKOPOCTh BTO-
m,v ’
11 it pOTro HAlpaBJIeHa TaK JKe, KaK
e T CKOPOCTb sipa 0 pa3pbiBa, TO CKO-
~ \ POCTB MEPBOrO HAMPABJICHA 10 TO-
/ \ PH30HTAITH B IIPOTHBOIIOJIOKHYIO
/ . CcTOpoHyY. B nmpoekuuu Ha och X:
[ S 5 \ X
(m, + m,)v=-muv, + m,,
—(m, +m, )+ m
CKOpOCTB IIEPBOTO OCKOJIKA U, = (m, :) 22 =15m/c 4
ml
3
t’ 2h
OrnpenenuM BpeMmsi aICHUsI OCKOJIKOB h=2-—=t= |—=2¢
g
5
Tak Kak CKOpOCTB 10 OCU X OCTAETCS MOCTOSHHOM, TO PACCTOSIHUE MEXKY
toukamu majgenust ockonkos S = (S, +5,)t =210m
5
Hroro: 20
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11 kaace

Kunemaruka

1.1. Pyremma (yuxnouoa) sensiemcs JuHuel Cmoib 0ObIYHOU, YMO NOCAe NPIMOU U OKPYICHOCMU Hem 0ojee 4acmo
scmpeuarowelics IUHUY, OHA MAK Yacmo bliepuusaemcs nepeo 21a3amu Kaxicoo2o, 4mo Haoo YOUIAmMsCs momy, KaxK He
paccmompenu ee OpesHue, ubo MO He YMO UHOe, KAK NYmb, ONUCLIBAEMDBII 8 B030YXe 26030eM Koecd, K020d OHO Kd-
MUMCSL CGOUM OBUINCEHUEM C THO20 MOMEHMA, KAK 28030b HAYAL NOOHUMAMbCS OM 3eMU, 00 M020, K020d HeNnpepbleHoe

KaueHue Koueca He npugooum e2o Onsmy K 3eMmjie nocjie OKOHUYAHUS Yeno2o 00opoma.
Tackane

y;k

aY

Axr

Koreco paguyca = 1 M KaTHTCS [0 TOPH30HTAIBHOI ITOBEPXHOCTH 63 IIPOCKAIB3BIBAHMS cO ckopocthio V. = 3,14 m/c.
B Kakoii-To MomeHT [, = 0 nexoropas Touka A Ha 0Goze KONECa HAXOUTCS HA BHICOTE h =r orsemum n mBxercs

10 IUKJIONJC 66€px. BO CKOJIBKO pa3 UBMCHUTCSA CKOPOCTb TOYKHU A OTHOCHTEIHHO 3EMIIH quepes3 t = 0,5 c?

Pemrenmne:

e )t =)

I[BI/I)KGHI/IG KOJIECa, KaTAICrocs Oe3 MMPOCKAJIb3bIBAHUA MOXHO PA3JIOKWUTH Ha BA HE3AaBUCHUMbIX JIBWKCHUSA: BpalllaTClIb-

\Y%

HOC OTHOCHUTCJIBHO OCH C yFJ'IOBOﬁ CKOpPOCTBIO O=—mu MOCTYMATCIIBHOC CO CKOPOCTHIO V.
r
B navanpHbIi MOMEHT TOUKa A 110 YCJIOBUIO HAXOAUTCA HA JICBOM KOHIIC TOPU3OHTAJILHOI'O JUAMETPa (CM.pI/IC.).
BeKTOpHO CKJIaZbIBast CKOPOCTHU IBYX 3THUX HC3aBUCHUMBIX ,HBI/I)KGHI/Iﬁ TOYKH, IMOJYYUM CKOPOCTb OTHOCUTCIIBHO CTOJIa B
HavaJIbHBEIA MOMEHT:

V, = V24V =V42

V. _314:05

3aBpems [ = 0,5 ¢ KOJIECO MOBEPHETCS HA YrOJ A(p =l =— 1 = —, 1o ecTtb Ha 90° , U Touka A
r

OKaXCTCA B BerHeﬁ TOYKE KOJIeca.
AHaJOruaHoO MMPOCYMMHPYEM BCKTOPbBI CKOpOCTeﬁ HC3aBUCUMBIX HBI/I)KCHI/Iﬁ TOKHA A B 9TOT MOMCHT BPCMCHU:

V, =2V.
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V.o 5
Taxum 06pa30M, CKOPOCTH YBCJIMYNIIACh B 7 — pas
1

Ortser: B 1,41 pa3 yBenuuunacs.

Kpurepun onenku bayn

1 | ITokazaHo, 4YTO CKOPOCTH TOYKH A MOKHO IPEJICTABUTDH B BUJE ABYX Cllarae- 5
MBIX BpAIIaTeIbHOM COCTABIISIONIEH CKOPOCTH U MOCTYIATEIBHOTO ABUKCHHS
Kosteca Kak uenoro V="V_ . +V ..

14 pao
Omnpenenena yrioBasi CKOPOCTh BpaIlleHUs Kojieca @ = — = 7—— (WJIH BbI-
r c
yucieH nepuoj T=2cek)

2 | OnpeneneHa CKOpoCTb TOUKH A B Ha4aJIbHbIi MOMEHT BPEMEHHU 6
a) BBITMOJIHEH PUCYHOK ITOKa3bIBAIOIINI HAMIPABIICHUE CKOPOCTH TOUKH A B Ha-
YallbHbII MOMEHT BpeMeHH (1-4 GaioB)

0) ompeneneHa CKOPOCTh
2 2
V,=vV" "+ V" =V2 (2 6amna)

3 | Onpenenen yrom, Ha KOTOPHIt MoBepHETCS Koneco Ap = @ -t = 90"

4 | OmpeneneHo MoyIoKeHNE TOUKU A CKOPOCTb 3TOM TOYKH B MOMEHT BpEMEHH
t=05c
a) BBITMOJIHEH PUCYHOK IMOKa3bIBAIOIINI HAIIPABIICHUE CKOPOCTH TOUKH A B
3TOT MOMEHT BpeMmeHH (1-4 6amioB)

6) onpenenena ckopocts V, =2V (2 Gamra)
5 | JlaH oTBET Ha BOIPOC 33Ja4u : CKOPOCTh yBennumiach B 1,41 pasa 1

1.2. Pyremma (yuxnouoa) seisiemcs JuHuel Cmoib 0ObIYHOU, YMO NOCAe NPIMOU U OKPYICHOCMU Hem 0ojee 4acmo
scmpeuarowelics IUHUY, OHA MAK Yacmo 6blHepuusaemcs nepeo 21a3amu Kaxicoo2o, 4mo Haoo YOUGIsAmscs momy, Kax He
paccmompenu ee OpesHue, ubO MO He YMO UHOe, KAK Nymb, ONUCLIBAEMDBII 8 B030YXe 26030eM Koecd, K020d OHO Kd-
MUMCSL CGOUM OBUINCEHUEM C THO20 MOMEHMA, KAK 26030b HAYAL NOOHUMAMbCS OM 3eMU, 00 M020, K020d HeNnpepvlHoe

Ka4eHue Koneca He npueoc)um €20 OnANb K 3eMjie nocjie OKOH4YAaHus yeioco 060p0ma.

y;k

Tackane

Koieco pamuyca = 1 M KaTHTCS [0 TOPH30HTAIIBHOI ITOBEPXHOCTH 63 IIPOCKATB3BIBAHKS CO CKOpocThio V. = 6,28 m/c.

B xaxkoii-To MOMeHT tO = O HCKOTOpas TOYKa A Ha O60,HC KOJICCa HAXOAUTCA Ha BBICOTC h — —— OT 3€MJI1 U JABUXCTCI

r

0 HUKJIIONJEC 66€epx. BO CKOJIBKO pa3 USBMCHUTCS CKOPOCTb TOYKHU A OTHOCHUTEIBHO 3EeMIIH qucepes t =—c?

Axr

aY
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Pemenue:

L@ O
L A A A

I[BI/I)KGHI/IC KOJI€Ca, KaTAICrocs 0e3 MPOCKAJIb3bIBAHW MOKHO PA3JIOKUTL HA IBA HC3aBUCHMBIX

\Y%

ABUXKCHUS: BpalllaTCIIbLHOC OTHOCUTCIIBHO OCH C yFHOBOﬁ CKOpPOCTBIO () = — M NOCTYNATCJIIBHOC CO

CKOpOCTBIO V.

B HavanbHBII MOMEHT pajuycC, IPOBEACHHBIN K TOUKE A cocTaBieT yroa (¢ = 60° ¢ BepTu-
r—h 1 .
KaJIblO, TAK Kak COS = = E (cm.puc.). CxiiagpiBasi MPOSKLUUUA CKOPOCTEH JIBYX 3TUX HE3aBUCHU-
r

MBbIX I[BI/I)KGHI/Iﬁ TOYKH, MOJTYIUM CKOPOCTH OTHOCHUTCIIBHO CTOJIa B HavaabHBIA MOMEHT:

Vi = \/(V —~ Vcoscp)2 + (Vsin(p)2 =V

27

=——, T0 ecTh Ha 120°

Vv, 628 1
r 1 3

3a Bpewms ¢ = 0,5 ¢ Koseco moBepHeTes Ha yroia AQ = ®f =

, 1 TOUKa A OKa)eTcsl B BEpXHEH TOUKE KoJieca.
IIpocymmMupyeM BEKTOPBI CKOPOCTENH HE3aBUCUMBIX JABM)KEHUH TOKU A B 3TOT MOMEHT BPEMEHU:

V, =2V. Taxum 06pazom, CKOPOCTh yBeImumIach B — = 2 pasa

1
OtBeT: yBenuuunace B 2 pasa.

Kpurepun onenku bayn
1 | IToxazaHo, YTO CKOPOCTh TOYKU A MOYKHO IPEACTABUTH B BUJIE IBYX Cllarae- 5
MBIX BpalllaTeIbHON COCTABISIOLIEN CKOPOCTU U MOCTYNATEIBHOTO IBUKEHUS

KoJjieca Kak ueigoro V=V __ +V

spawy nocmynam

14 pao
Ornpezenena yrioBas CKOPOCTh BpallleHUs Kojieca @ = — = 27 —— (WU BbI-
r c
yucieH nepuoj T=I1cek)
2 | OnpeneneHa CKOpOCTb TOUKH A B Ha4aJIbHBI MOMEHT BPEMEHHU 6
a) BBIMOJHEH PUCYHOK MMOKA3bIBAIOIIUN HAMPABIEHUE CKOPOCTH TOUKU A B Ha-
YallbHbII MOMEHT BpeMeHH (1-5 GaoB)

0) ompeneneHa CKOPOCTh OTHOCUTETHHO TOBEPXHOCTH
Vi =y(V =V cos())* + (Vsin(p))* =V (2 Gana)

3 | Onpenenen yron, Ha KOTOPKIi TTOBEepHETCS Koneco Ag = @ -t =120°

4 | OnpeneneHo moJIoKEHNUE TOUYKA A CKOPOCTh 3TOW TOYKH B MOMEHT BPEMEHHU
t=173c¢

a) BBITIOJIHEH PUCYHOK MMOKA3bIBAIOIINUN HATIPABIIEHHE CKOPOCTH TOYKH A B 3TOT
MOMEHT BpeMeHHU (1-4 6armioB)
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6) onpexenena ckopocts V, =2V (2 6ana)

5 | JlaH OTBET Ha BONPOC 337a4u : CKOPOCTh YBEJINYMIIACH B 2 pa3a 1

1.3. Pyremma (yuxnouoa) sensiemcs Junuel Cmoib 0ObIYHOU, YMO NOCAe NPIMOU U OKPYICHOCMU Hem 0ojee 4acmo
scmpeuarowelics IUHUY, OHA MAK Yacmo blHepuusaemcs nepeo 21a3dmu Kaxicoo2o, 4mo Haoo YOUIAmMsCs momy, KaxK He
paccmompenu ee OpesHue, ubO MO He YMO UHOe, KaK Nymb, ONUCLIBAEMDBLI 8 B030YXe 26030eM Koecd, K020d OHO Kd-
MUMCSL CGOUM OBUINCEHUEM C THO20 MOMEHMA, KAK 26030b HAYAL NOOHUMAMbCS OM 3eMU, 00 M020, K020d HeNnpepblGHoe
Kauenue Kojeca He npugooum e2o Onsimy K 3emjie Nocjie OKOHYAHUSL Yeno20 000poma.

ITlackano
Ui
2r
T -
Ag=0 B; 2rr drr @

Koreco pauyca =2 M KaTHTCS [0 TOPH30HTAIBHOI ITIOBEPXHOCTH 63 IIPOCKAIb3BIBAHMS cO ckopocthio V. = 1,57 m/c.
B kakoii-To MmomeHT [, = 0 nexoropas Touka A Ha 0Goze KONECa HAXOUTCS HA BHICOTE h =1 ™ or 3emin 1 nBIKETCA

0 UMKIIOUJIE 6HU3. BO CKOIBKO Pa3 M3MEHUTCS CKOPOCTh TOUKHM A OTHOCUTENBHO 3eMis uepe3 [ =4 ¢?
Pemrenmne:

I[BI/I)KGHI/IG KOJI€Ca, KaTAICrocs oc3 MPOCKAJIb3bIBAHUA MOXHO PA3JIOKWUTH Ha JBa HEC3aBUCHUMbIX JABWKCHUSA: BpalllaTClIb-

HOE OTHOCHTEJIBHO OCH C YIIIOBOH CKOPOCTBI0 () = — U MOCTYMNATEIbHOE CO CKOPOCTBIO V.
r
B HayasbHbIH MOMEHT pasuyc, IPOBEAEHHbIH K Touke A cocTaBiser yroa (P = 60°, Tak kak

r—h 1
= — (CM.pI/IC.). CKHaHI)IBaH HpOGKHI/II/I CKOpOCTeI/I HByX 9THUX HC3aBUCHUMBIX JIBUXCHHUH TOUKH, HOJ'IyLII/IM

COS =
r
CKOpPOCTb OTHOCUTEIBHO CTOJIA B HAYAJIBHBIA MOMEHT:

= \/(V —~ Vcoscp)2 + (Vsin(p)2 =V

vV 157
3a Bpewmst ¢ = 4 ¢ KoJeco moBepHeTcst Ha yroin AQ = 0f =—1 = -4=3,14=1, 1o ectb Ha
r

180°, 1 Touka A oKaXXeTcs B JUaMETPaIbHO IPOTUBOMOJIOKHON TOUKE KOJIeca.
CxnagpiBast IPOEKIUU CKOPOCTEN ABYX HE3aBUCUMBIX JIBUKEHUHN TOUYKH, MOJIYYUM CKOPOCTb
OTHOCHUTEJIBHO CTOJIa B MOMEHT t = 4 ¢:

2 2 2 . B 3 2 \/g 2
V2X+V2y:\/(V+Vcoscp) +(Vsing) =V, [ = | + = ~ V3

OTBeT: yBeIUUUTCA B /3 pas
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Kpurepun onenku bayn
1 | Iloka3aHo, 9YTO CKOPOCTb TOUKH A MOXHO IIPEJICTaBUTh B BUJE JIBYX cllarae- 5
MBIX BpalllaTeIbHON COCTABIISIOLIEN CKOPOCTU U MOCTYIATEIBHOIO IBUKEHUS

KoJjieca Kak uemoro V=V __ +V

spauy nocmynam

V pao
Ornpenenena yrioBas CKOpPOCTh BpallleHus koyneca @ = — = 0,257—— (v
r c

BbIYMCIIEH nepuos T=8cek)
2 | OnpeneneHa CKOpOCTb TOYKU A B HaualbHbI MOMEHT BPEMEHU 6
a) BBITMOJIHEH PUCYHOK ITOKa3bIBAIOIINI HAMIPABJICHUE CKOPOCTH TOUKH A B Ha-
YallbHBII MOMEHT BpeMeHH (1-5 GaoB)

0) ompeneseHa CKOPOCTh OTHOCUTEIBHO MIOBEPXHOCTH

V, =\J(V =V cos(9))* + (Vsin(p))> =V (2 6amna)

3 | Onpenenen yros, Ha KOTOPHIH MOBEpHETCA Koneco Ag = -t =180°

4 | OnpeneneHo MOJOXKEHUE TOYKH A CKOPOCTh 3TOW TOYKH B MOMEHT BpEMEHHU
t=05¢c

a) BBITIOJIHEH PUCYHOK MMOKA3bIBAIOIINN HATIPABIIEHHE CKOPOCTH TOYKH A B 3TOT
MOMEHT BpeMeHHU (1-4 6amioB)

0) ompeneneHa cKopocTs V, = \/ (V +V cos(p))’ + (Vsin(p))’ = V3 (2 6amnma)

5 I[aH OTBCT Ha BOIIPOC 3ada4u: CKOPOCTb YBCINYNIIACh B \/5 pas 1

3aKoHbI CoOXpaHeHHus

O O
s /
/
/] m | m,
/ |
/ | < ~ | g
/ | // “ | N
~ | Z ! -~
R e, Vo~ LY
nmy, 2~ 2 - -

2.1 Ipa mrapa mMaccoif m; = 1 KT Ka)Iblif, TOJBEIICHHBIC HA HUTSAX JITUHOHN [ = 90 cM, OTBOJIAT OT MOJOKCHHUS PaBHOBE-
cust Ha yron oo = 60° u oTmyckaroT. B MOMEHT NpoX0oxKAeHHs apaMH MOJ0XKEHNs PABHOBECHS B HUX MONANAIOT ITyIH
Maccamu m, = 10 T Kaxaas — oJHa, JeTsIas HaBcTpeuy mapy co ckopoctbio V, = 300 m/c, a BTopas, JeTsmas ¢ Takon
e CKOPOCTBIO, HO JTOroHss map. OHU MpoOMBAIOT 3TH IIAphl U BBUICTAIOT TOPH30HTAIIFHO CO CKOPOCTSIMH TiepBast V,' =
200 m/c, a BTOpasi ¢ HEKOTOPOH CKOPOCTBIO V,'", TOCie Yero Imaphl MPOJOIDKAIOT JBWKEHHUE B IIPEKHEM HaIPaBICHHH,
MIOAHMMAsICh HAa HEKOTOPYIO BBICOTY /4y | /. Bo ckonbko pa3 BeicoTa moabema /, Oonblie /;, eciy IIoTepy SHepTuu Ha
TEILIO IPH CTOJIKHOBEHHH IIAPOB C MyJISMH ObLIH ouHaKoBbiMu? [IpunaTh g = 10 M/c”.

Pemenue:
Haﬁ,I[GM CKOPOCTH IapOB B ITOJIOXKCHUW PAaBHOBECUS (1/13 3dKOHa COXPAaHCHUSA 3HepFI/II/I)Z

mV;}
migl(1-cosa) ==t = V, = 2gl(1-cosat) =/2:10-0,9-(1-0,5) =3 we
W3 3akona COXpaHCHUA UMITYJIbCa Haﬁl[eM CKOPOCTBH IEPBOI'0 Iiapa 1mocjie BCTpeUun € Hyneﬁ:
mV, —m,V, +m,V, _1:3-0,01-300+0,01-200

m, 1
W3 3akona COXPAaHCHUA SHCPIUU Haﬁ[[eM BBICOTY IMOABCMA IIapa h1

=2 m/c

mV,—m,V, =mV,-m,V, = V|, =
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2 22
———=mgh = h =Z—1=2—0=0,2 M
g

[Tpn npoOuBaHMM I1apa YacTh SHEPTHH IIapa U MyJIH MepelIa B TEII0

0= mV; N m,V, 3 mV,’ N m,V, _
2 2 2 2

B 1-32+0,01-3002 B 1-22+0,01-2002
2 2 2 2

HpI/I HpO6I/IBaHI/H/I BTOPOI'o miapa BbIACIIUTCA CTOJIBKO K€ TCILJIA

2 2 " "2 "2 2
0= [lel NLAF j_[lel + ””22\72 j = 454,5—(1 ;’1 + 0’012 Y, j =252,5 JIx

j =454,5-202=252,5 JIx

2 2 2
= V,>+0,01-V,” =2-(454,5-252,5) = 404 m’/c’

I/I3 3dKOHa COXPAHCHUA UMITYJIbCa
mV, +m,V, —mV, 1-3+0,01-300-1-V,
m, 0,01

HO,HCT&BI/IM 9TO BBIPAKCHUEC B MPCABIAYIICC YPABHCHUC U HAUJACM Vl

V2 +0,01-(600-100V; ) =404 v*/c> = V[ +3600-1200V; +100V;* = 404

mV, +m,V, =mV, +m,V, = V, = = 600100V,

101V? —1200V, +3196=0 = /D =+/1200* —4-101-3196 =~/148816 =385,8 wm/c

. 1200- 12
V, = —00 385,8 =4,03 m/c. Bropoe pewenne V, = —00 +385,8 =7,85 M/C He MOIXOMNT, TAK KaK B 3TOM
202 202
cryaae ckopocts mymin V, = 600100V, = —185 w/c Gyner orpHItaTenBHO, UTO HE YIOBICTBOPSET YCIOBHIO IBH-

YKCHUS ITYJIM B TOM K€ HAIIPaBJICHHUH, YTO M J0 ITONaaHus B IIap.
ITo 3aKoHy COXpaHEeHNUs SHEPTUH HalIeM /;:

2 2 2
M=mlgh2 = h, _Y 40 =0,812 m
2 2g 20
OTBeT:ﬁ = w =4,06 pa3
0,2
Kpurepun onenku bayn
1 | 3anucaH 3aKOH COXpaHEHUs YHEPTHU JUIsl ONIPEIEIIEHUSI CKOPOCTH 1IapOB B 2
HIDKHEM HOIOXKEHHH V, = 3m/ ¢
2 | Jlns mepBoro mapa 3anucaH 3aKOH COXpaHEHMsI UMITYJIbCa, OIPEEIIEHA €Er0 2
CKOPOCTb I0CJIE€ CTOJIKHOBEHUS 171 =2m/c
3 | Onpenenena sHeprus, nepemenmas B Temio (252,5 JIx) 2
4 | lns mepBoro 1apa 3anucaH 3aKOH COXpaHEHMsI SHEPTUHU I ONPEACIICHUS 2
BBICOTHI h;
5 | Haiinena BoicoTa h; (0,2) Ha KOTOPYIO MTOJHUMETCS AP MOCIIe CTOTKHOBEHUS 3
C myJieu
6 | /st BTOpOro mapa 3anmcaH 3aKOH COXpaHEHUs] UMITyJIbca 2
7 | Jdnst BTOpOro mapa 3anncal 3aKOH COXpaHEHUs! SHEPTUH JUIsl ONIPEIEIICHUS 2
BBICOTEI hy
8 | Haiinena Boicota h, (0,812M) Ha KOTOPYIO MOAHUMETCS IIAp MOCIE CTOIKHO- 3
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BEHMUS C ITyJEeH
9 | Jlan oTBeT Ha Bompoc 3a1auu — OTHOIIEeHUE BbICOT 4,06 pa3 2

O
= /
| &L

4 |
/
/ I |
; [
/ | s |
/ | - | N
e g
Qgi . L P AVAEN L \/2/
—_ [ R Y 2 Y B
my 'z - ==V, -— = ——m,

2.2 Jlpa mrapa Maccoii m; = 1 KT Ka)Iblif, TOJBEIICHHBIC HA HUTSAX JTUHOHN [ = 90 cM, OTBOJIAT OT IOJIOKCHHUS PaBHOBE-
cust Ha yron oo = 60° u oTmyckaroT. B MOMEHT NpoXokaeHHs MapaMH MOJI0XKEHHs PABHOBECHS B HUX MONANAIOT ITyIH
Maccamu m, = 10 T Kaxaas — oJHa, JeTsmas HaBcTpeuy mapy co ckopoctbio V, = 400 m/c, a BTopas, JeTsmas ¢ Takon
e CKOPOCTBIO, HO JToroHss map. OHY MpoOMBAIOT 3TH IIAphl U BBUICTAIOT TOPH30HTAIILHO CO CKOPOCTSIMHM TiepBast V,' =
300 m/c, a BTOpast ¢ HEKOTOPOH CKOpOCThIo V,", T0ocie 4ero mapsl MpooIDKaloT JBIKCHNE B PEKHEM HAIpaBJICHHUH, a
UX HUTH OTKJIOHSIOTCSI Ha HEKOTOpBIE yIiibl 31 U 3, oT BepTHKany. Ha ckoibpKo rpasycoB OOnbIIe OTKIOHUTCS HUTh BTO-
poro mapa OT BEPTHKAJIH, €CIM HOTEPH SHEPTUH Ha TEIUIO IPH CTOJIKHOBEHUH IIAPOB C MYJISIMU OBUIN OIMHAKOBBIMH?
Hpumsats g = 10 m/c>.

Pemenue:
Haﬁz[eM CKOPOCTH IapOB B ITOJIOXKCHUU PaBHOBECUS (I/I3 3dKOHa COXPaHCHUSA 3HepFI/II/I)Z

2
mlgz(l—cosa)z% = V,=2g/(1-cosa) =,/2:10-0,9(1-0,5) =3 we

W3 3akona COXpaHCHUA UMITYJIbCa HaﬁﬂeM CKOPOCTH IEPBOT'0 Iiapa 1mocjie BCTpeuun € Hyneﬁ:

mV, —m,V, +m,V, _1.3-0,01-400+0,01-300

mV,-m,V,=mV,-m,V, = V,= =2 mlc
m, 1
W3 3akona COXPAaHCHUA SHCPIUU Haﬁ[[eM BBICOTY IIOABbCMA 1Iapa h1
2 2 92 _ ~0.2
MV e = b= o 00 cospolh 09702 ge g 3590
2g 20 [ 0,9

[Tpn npoOuBaHMY I1apa YacTh SHEPTHH IIapa U MyJIH MepelIa B TEII0

0- mV;} N m,V; B mV,> N m,V, _
2 2 2 2

1-3° 0,01-400° 1-2° 0,01-300°
2 2 2

HpI/I HpO6I/IBaHI/II/I BTOPOI'o Hiapa BbIACIIUTCA CTOJIBKO K€ TCILJIa

2 2 "2 2 "2 "2
o-{(E-mE = s[5 5

= V,>+0,01-V,” =2-(804,5-354,5) =900 m’/c’

W3 3akona COXpaHCHUA UMITYJIbCa

j =804,5-450=354,5 I

mV, +m,V,—-mV, 1-3+0,01-400-1-V,
m, 0,01

HO,HCTaBI/IM 9TO BBIPAKCHUC B IMPCABIAYIICC YPABHCHUC U HAUJIEM Vl

mV,+m,V, =mV, +m,V, = V, =

=700-100V,
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Vi +0,01-(700-100V;) =900 M¥/c? = V;>+4900 1400V, +100V;* =900

101V> —1400V, +4000=0 = /D =+/1400> —4-101-4000 = /344000 = 586,5 m/c

V, = 1400-3586,5 _ 4,03 m/c. Bropoe pemenne V, = 1400+586,5 _ 9,83 M/C ne nmogxonur, Tak Kak B
202 202
3TOM CIIy4ae CKOPOCTh MK V2“ =700 —100Vl“ = —283 M/c Gyaer oTpULATENLHOM, YTO He Y0BIETBOPAET YCIOBHIO

JIBYDKCHUS ITyJIM B TOM K€ HAIPaBJICHUH, YTO U 10 MONaIaHKs B IIap.
Mo 3akoHy cOXpaHEeHHUs SHEPTUH HaleM /;:

" 24032
MV nh, = = =0 g g1y
2g 20
cosp, = l_lhl = 0’9;%812 =0,0978 = P, =84,4°
Otser: 3, —B, = 84,4 38,9 =45,5°
Kpurepun onenku basun

1 | 3anucaH 3aKOH COXpaHEHUs SHEPTUU AJIs ONPEAEICHHS] CKOPOCTH IIApOB B HIKHEM | 2
noJjoxeHuu V, =3m/c

2 | s mepBOTroO 1I1apa 3aliMcaH 3aKOH COXPaHEHUsI UMITYJbCa, ONIPEIENIEHa €ro CKO- 2
POCTb IIOCJIE CTOJIKHOBEHMS 171 =2m/c

3 | Onpenenena >Heprus, nepemieanas B Terio (354,5 JIx) 2

4 | Jlns mepBOro 1I1apa 3alucaH 3aKOH COXPAaHEHUsS SHEPTUU ISl ONIPEACSICHUS BBICOTHI | 2
h

5 | Haiinena BreicoTa h; (0,2) Ha KOTOPYIO IOJTHUMETCS 1A MOCIE CTOJIKHOBEHUS C 3
IyJIeH

Omnpenenex yroy OTKIOHEHUS IIEPBOTO 11apa MOCJe CTOJIKHOBEHUS
cos 8 =0.778(5 =38,9°)

6 | Jlnsg BTOPOTo 11apa 3anucaH 3aKOH COXpaHEHMsI MMITYJIbCa

7 | g BTOPOToO 11apa 3alicaH 3aKOH COXPaHEHMsI SHEPTUU I ONPEAEIEHUS BBICOTHI | 2
hy
8 | Haiinena BoicoTa h; (0,812M) Ha KOTOPYIO MOJIHUMETCS IIap MOCJE CTOJIKHOBEHUS | 3
¢ mysei. OrnpenesneH yroa OTKJIOHEHUS BTOPOTro [Iapa MOCJIe CTOJIKHOBEHUS
cos B =0.0978(3 = 84,4°)

9 | Jlam oTBeT Ha BOIpOC 3a1a4l — Pa3HOCTh yriioB 45,5 2

\S}
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2.3 JIBa mapa Maccoil m; = | Kr KaX/bli, TOABEUIICHHBIC HA JETKUX HEPACTSHKUMBIX CTEPXHAX JunHOH [ = 90 cM, oTBO-
JAT OT MOJIOXKEHMS paBHOBECUS Ha Yroil o = 60° 1 oTIycKaroT. B MOMEHT NpOXOXKAECHUS HIapaMU MOJI0XKEHUS PaBHOBE-
CHsI B HUX IOTIAJIAIOT Iy IM MaccaMu m, = 10 T kakaast — oj(Ha, JeTsIas HaBCcTpedy mapy co ckopocTbio V, = 500 m/c, a
BTOpas, JETSMIAsi C TAKOH K€ CKOPOCTHIO, HO JOroHss map. OHM MPOOMBAIOT 3TH MIAPHI U BBIIETAIOT TOPU30HTAIBHO CO
ckopoctsamu nepBas V,' = 300 m/c, a BTOpasi ¢ HEKOTOPOH CKOPOCTHIO V)", TOCTIe Yero mapsl MpoIoDKAI0T IBM)KEHHE B
MIPEeKHEM HalpaBJICHWH, NOJHUMAsACh HA HEKOTOPYIO BBICOTY /; M hy. Bo ckombKko pa3 BeIcoTa moxbema /i, Oombie /iy,
€ciM B 000MX CIIy4asX CYMTaTh OJMHAKOBBIMH BPEMsI B3aMMOACHCTBHS M CPEJIHIOIO CHITY B3aUMOJICHCTBHS MEXITY ITyJIs-
M 1 mapamu? [puaste g = 10 m/c’.

Pemenue:
Haﬁ,I[GM CKOPOCTBH IapOB B ITOJIOXKCHUH PAaBHOBECUS (1/13 3dKOHa COXpPAaHCHUSA 3HepFI/II/I)Z

2
mlgz(l—cosa)z% = V,=2g/(1-cosa) =,/2:10-0,9(1-0,5) =3 we

W3 3akona COXpaHCHUA UMITYJIbCa HaﬁﬂeM CKOPOCTBH IEPBOI'0 Iiapa Mmocjie BCTpeUn € Hyneﬁ:

mV, —m,V, +m,V, _1.3-0,01-500+0,01-300

mV,-m,V, =mV,-m,V, = V, = =1 w/c
m, 1
I/I3 3aKOHa COXpaHeHI/IH 3HepFI/II/I Haﬁ[[eM BLICOTy moabeEMa mapa h1
mV;? VAR &
—L=mgh = h=—"=—=0,05m
2 2g 20

WMITysbC CHITBI, YMEHBIIAOIMN UMITYJIBC IEPBOTO MIAPa PABEH |Aﬁ| =F, At =\mV, —mV,| =2 kr- M/C

Ecmm CpeaHss Ciia U BpEMs yiapa BO BTOPOM CJIy4a€ TAKUEC KE, TO U UMITYJIbC CHUJIbL 6y,HCT TaKoU K€, HO TCIICPb OH 6y—
JACT YBCIIMYMBATHL UMITYJILC BTOPOI'O miapa, T.C.

mIVI" =m,V, + |A}_5| =5 Kr-M/C. Takum 06pa3om, mocie yiapa BTOpOii map NpHoOPETET CKOPOCTh 5 M/C U TIOHH-

v?: 5
Mercs Ha BeicoTy /I, =——=—=1,25 ™
20
Otser E = ﬁ =25 pas
h, 0,05
Kpurepun onenku bayn
1 | 3anmucaH 3aKOH COXpaHEHUs PHEPTUM JUIsl OIIPENIEIEHUS CKOPOCTH ILIAPOB B HUKHEM 2
nosoxerunu V, =3um/c
2 | lns mepBoro mapa 3anucaH 3aKOH COXpaHEHHs UMITYJIbCa, OIIPEIEIEHA €r0 CKOPOCTb 2
mocsie cToKHOBeHus V. = 1w/ c
3 | Iloka3aHo, 4T0, Tak KaK BpeMs yapa U CpEAHsIsl CUjla U3MEHSIOLIasi UMITYJIbC B JIBYX 2
Clly4yasiX OJIMHAKOBBI, U3MEHEHHE UMITYJIbCA MIapOB OY/IET OJJMHAKOBBIM U PaBHO
2xe-m/c
4 | ns mepBoro mapa 3anrcaH 3aKOH COXpaHEHHsI SHEPTHH IS OTIPeIeNIeHUs] BHICOTHI h) 2
5 | Haiinena BeicoTa h; (0,05) Ha KOTOPYIO TOAHUMETCS AP TOCIE CTOJIKHOBEHHUS C ITy- 3

nen
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6 | Jlng BTOpOTO 1Iapa HaiJieH UMITYJIbC MOCIIE CTOJIKHOBEHHUS C IyJNiel Ske - m/c¢ W Haii- 2
JIEHa €ro CKOPOCTh Sm/c

7 | Jlns BTOpOTrO Iapa 3anmcaH 3aKOH COXPAHEHUs SHEPTHH JUIs ONIpeJIeNIeH s BBICOTHI hy 2

8 | Haiinena BoicoTa h; (1,25M) Ha KOTOPYIO TIOJTHUMETCS IIAP MOCIE CTOTKHOBEHUS C 3
IIyJIeH

9 | Jlan oTBeT Ha BoIpocC 3a/1a4l — OTHOILIEHUE BBICOT 25 pa3 2

2.4. Tlo TOpU30HTANBHON TIIAJKOW TUIOCKOCTH TEPICHINKYIISIPHO K BEPTHKAIFHONW CTCHE IBIDKETCS IIaiiba Macchel m =
100 r ¢ HexoTopoii ckopocThio Vi (cM. puc.A). [locme HEynpyroro yaapa o CTEHKY IMaida OTCKOYMIIA CO CKOPOCTHIO V.
Ha pucynke B mpuBeneH rpaduk 3aBUCHMOCTH MPOCSKITUN HA OCh X CHJIBI JIaBJICHUS CTCHKHU Ha maioy. Mcmoms3ys rpa-
¢uk Ha puc.B, Haiinure

1) BO CKOITBKO pa3 U3MEHMIIACH CKOPOCTh MAKOBI IpH yaape;

2) Tero, BRIICTUBIICECS MIPH yaape Mai0bl 0 cTeHKy. OTBET 1aTh B MIJUTHDKOYIISX, OKPYTIIUB JI0 TIETBIX

VE. H
o0 T
—== |
\4 - ?
- 40 / : \ Puc. B
| |
= N / f \
\{2 P ! \
|
"’r(\ /ﬁ' 20 / i
X - 1
2 f
Puc. A 0 I t,McC
0 5 10 t, 15 20
Pemenue:

UYeMm Oomnpmie nqedopmanys maiobl, TeM OONbINe CHTa JaBJICHHS, CIICI0BATEIBHO, B MOMEHT BpeMeHH ty = 13 Mc maiiba
ObuTa MeopMUpOBaHa MAKCUMAIBHO, TO €CTh MPHOM3MIIACH K CTCHE MAKCUMAThHO H OCTAHOBHIIACH.

Vcrionb3yeM MOHSTHE UMITYJIbca CUIsl Ap = Z F_- At , pa36us nHTepBas BpeMeHH B3aUMOACHCTBUS HA

OUYEHb MaJble POMEKYTKH Bpemeru Af . Ho Z F_- At ects miomans oy rpaduxom £ (t ) .

Haitnem muronanu mox rpadukom B uHTEpBatie oT 0 10 ty=13 Mc u ot t; 10 21 Mc.
S, =0,468 H-c; S, = 0,264 H-c. C gpyroii CTOpOHBI 3TH IJIOLIAIX PaBHBI U3MEHEHUIO IPOEKLIUU UMITYIbCOB Ha
9THX MHTEpBAJIaX BPEMCHU:

Ap., =0~ (—m Vl) =p; Ap, =mV, —0= p, Orcrona MOKXHO HANTH HAYAIBHYIO H KOHEUHYK) CKOPOCTH

LIai0BI:

A A
V= Dy :ﬂ:46,8 m/c; V, =ﬁ=ﬁ:26,4 m/c
m 10 m 10

TCHJ'IO, BBIACIINBIICCCS HpI/I yI[ape paBHO
_p. p; 0,468 0,264
0= o o 2.0,1 2-0.1
V. p 0,468

CKOpOCTh yMEHBIIUIACH B =——~1,8 pa3a
posth M v, p 0264 7 F

=0,7466 Ix ~ 747 mIx
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Kpurepun oneHku bayn

1 | IlokazaHo: Yem boavuie depopmayus watiovl, mem 60abuLe CUNa 0ABIeHUSA, C1ed08a- 2
MenbHO, 6 MOMeHm epemenu ty = 13 mc watiba 6vina 0eghopmMuposana MaKCuMaibHo,
mo ecmv NPUOIUZULACL K CHeHe MAKCUMATLHO U OCIAHOBULAC.

2 | 13 Broporo 3akoHa HproTOHA MOJIy4€HO BBIpaKEHUE AJI1 U3MEHEHUS UMITyJIbCca 2
Ap . =F -At
3 | Tak kak cwiia nepeMeHHas1, 3a paBHbIE IPOMEXYTKH BPEMEHHU UMITYJIbC MEHSETCS HE 4

PAaBHOMEPHO ¥ CYMMAapHO€ U3MEHEHHUE UMITyIbca Ap = ZFX ‘At aZFX At ecTb

mromas noj rpadpuxom F, (1)

4 | Haiinens! rutomany noj rpaduxomM B uHTEpBasie ot 0 10 to=13 mc u ot ty 10 21 mc. 4
S1=0,468 H-c; S, = 0,264 H-c.
5 A 4
Haiinens! KoHEUHas U Ha4albHasl CKOPOCTh V| = e i =46,8m/c;
m m
A S
v, =222 _264u/c
m__m
6 2 2 Sz _ Sz 2
Temno BeiaenuBLICECS NpU yaape: O = P Py 2175
m m
7 | JaH oTBeT Ha BONpOC 3a/1a4yl — CKOPOCTh YMEHbIINJIACH B 1,8 pa3a 1
8 | Jlan oTBeT Ha BOIIPOC 3aJlauM — TEIJIO BhiAenuBLieecs npu yaape Q=747mJx 1

2.5. Tlo TOpU3OHTAIBHON TTANKOH IUIOCKOCTH TEPIICHINKYISIPHO K BEPTUKAIBHON CTEHE ABIDKETCS Iaiida Maccel m ¢
HEKOTOpOi cKkopocThio V| (cM. puc.A). [locie Heynpyroro yaapa o CTEHKY Iaiida OTCKOYMIa CO CKOpocThio V,. Ha pu-
cyHke B mpuBeneH rpaduk 3aBUCHMOCTH MPOSKIIMU HA OCh X CHJIBI JAaBIICHWs CTCHKH Ha Imaii0y. VMcnonb3ys rpaduk Ha
puc.B, Haiitute

1) Maccy 1raiOpl, €M TEIUIO BRIICTUBIIICECS MPH yAape MIaiObl O CTEHKY PaBHO
Q =8 m/Ix. OTBeT naTh B rpaMMax, OKPYIJIUB 10 LIEIbIX.

2) Bo ckonbko pa3 m3MeHmIach CKOPOCTh IaiiObl pH yaape?

\E, H
30 |

20 PI/IC:. B

O
J,H<:¢

—== ll\ - / \

\[2 P .
< " 10 ;
N N / I
4 P i

Puc. A = : \ :=t, MC

0 5 10 ty 15 20
Pewmenue:

UYeMm Oonbmie nqedopmanys maiobl, TeM OONbINe CHTa JaBIICHHS, CIICI0BATEIBHO, B MOMEHT BpeMeHH ty = 12 Mc mmaiiba
ObuTa MeopMUpoOBaHa MAaKCUMAIBHO, TO €CTh MIPHOM3MIACH K CTCHE MAKCUMAaIbHO H OCTAHOBHUIIACH.

Vcrionbp3yeM MOHSTHE UMITYJIbca CUIsl Ap = z F_- At , pa36us nHTepBas BpeMeHH B3aUMOACHCTBUS HA

oueHb Majible TpoMexyTku Bpemenun Af . Ho F - At ectb mnomans mon rpaduxom F ().
p yr P x I'p x
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Haitnem muronanyu mox rpadukom B uHTEpBaiie oT 0 10 ty=12 Mc u ot ty 10 21 Mc.
S, =0,139 H-c; S, =0,098 H-c. C npyroii cTopoHBI 3TH IUIOIAAH PABHBI U3MEHEHHIO IPOEKIMY UMITYJIbCOB Ha
9THX MHTEpBAJIaX BPEMCHU:

Ap., =0—(—mVl)=mV1 =p Ap,=mV,-0=mV,=p,.

2 2
T _bP D . o
CIIO, BBIACIIUBIICCCA ITPU yAape paBHO Q =—  ——_  , OTKyJda MOXHO HauTHu Maccy [Ia}0BI:
2m  2m
2 2 2 2
— 0,139°-0,098
m=P2 P _ =0,6073 xr ~ 607 r
20 2-0,008
14 1
CKOpOCTB Mmaiibbl YMEHBIIMIACH B —- = b 9139 ~1,4 paza
v, p, 0,098
Kpurepun onenku bayn
1 | [lokazano: Yem Gonvue dechopmayus waiibsl, mem Ooablle Cuia 0asieHus, ciedo8a- 2

MenbHO, 8 MOMEHM 8pemenu ty = 12 mc waiiba 6viia 0egpopMupo8aHa MaKCuMalbHo,
Mo ecmb NPUOIUUNACH K CMEeHe MAKCUMAbHO U OCTNAHOBUNLAC.

2 | 13 Broporo 3akoHa Hb0TOHA MOJy4EHO BBIPAYKEHUE JIJIs1 U3MEHEHUS UMITYJIbCa 2
Ap . =F -At
3 | Tak kak cujia IEPEMEHHAs, 3a paBHbIE IPOMEKYTKH BPEMEHHU UMITYJIbC MEHSIETCS HE 4

PAaBHOMEPHO ¥ CYMMAapHO€ U3MEHEHHUE UMITyIbca Ap = ZFX At aZFX <At ecTb

mromas noj rpapuxom F, (1)

4 | Haiinens! ruomaam noa rpagukom B uHTepBaie ot 0 1o ty=13 mc u ot ty 10 21 Mmc. 4
S1=0,139 H-c; S, = 0,098 H-c.
2 2 2 2
S-S 4
Temo BeIaenuBLIEECS TpU yaape: O = D Py 2170 CJIEI0BATENIBHO, Macca
2m 2m 2m
2
m= % =0.607 ke
)
1 2
5 | HaiineHbl KOHEYHbIN U HAYaNBHBIN UMITyNbC: Ap, =S, =0—(-p,) = p,, 2
.V S
Ap, =S, =p, —0= p,, NONY4EHO COOTHOIIEHUE CKOPOCTEH —= = Py _ 22
Vi p S
6 | Jlan oTBeT Ha BOIIPOC 3aJ1a4M — CKOPOCTh yMEHbIIMIAch B 1,4 paza 1
7 | JlaH OTBeT Ha BONPOC 3a7a4 — Macca maiiosl 607 r 1

2.6. 1o TOpU3OHTATBHON TIIAAKOH INTOCKOCTH ABIKYTCS HAaBCTpedy APYT APYry O4eHb MAacCHBHAS IUIMTa CO CKOPOCTBHIO
U = 0,3 m/c u epIEeHANKYIAPHO K IMOBEPXHOCTH IUIHTHI maiiba mMaccel m = 0,5 KT ¢ HEKOTOPOH CKOPOCTBIO Vi (CM.
puc.A). ITocne Heynpyroro ynapa o IJMTY MIaifda oTCKO4YMIIa co cKopocThio V. Ha pucynke B npusenen rpaduk 3aBu-
CHMOCTH ITPOEKIINH Ha OCh X CHJIBI AaBJICHUS IUIMTHl Ha maiioy. Mcmone3ys rpaduk Ha puc.B, Haliante

1) paborty, cOBEpIICHHYIO TUTMTON HaJ| MIai0oii;

2) Teruto, BeIAENIMBIIEECs IpH yaape. OTBeT 1aTh MK, OKpYTIIMB 10 LEIBIX.

3) BO CKOJIBKO pa3 W3MEHMJIACh CKOPOCTh a0kl ITpH yAape O IUTy?
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Pemenne:

UYeMm Oonpmie qedopmanys maiobl, TeM OONbIe CHIa JaBJICHHS, CIICI0BATEIHHO, B MOMEHT BpeMeHH ty = 13 Mc
mraiiba OblIa TeopMHUpOBaHA MAKCUMAITEHO, TO €CTh MPUOIH3MIACH K IUTUTE MAKCUMATIhHO H OCTAHOBHIIACH OTHOCH-
TEIIBHO IUIUTHI.

[lepeiineM B HHEPLMATIBHYIO CUCTEMY OTCUETA, CBSI3AHHYIO C INIUTOM, U3BMEHEHUEM CKOPOCTU KOTOPOM MOXKHO
peHeOpeys M3-3a MACCUBHOCTH TUTATHL. B 3T0l cricTeMe oTcueTa CKOpOCTh MPUOIIKEHISI MIa0BI K TUTHTE OyIeT paBHA
V, 4+u, a ckopocTh yaneHus oT Iutsl V, —u . KpoMe Toro B 11000l HHEpLUANBbHOM CUCTEME KOOPAUHAT IpadHK 3aBH-

CUMOCTH CUJIbI OT BDEMCHU 6y,HCT TaKOH Ke.

Vcronbs3yeM MOHSTHE UMITYJIbca CUiIsl Ap = Z F_- At , pa36us nHrepBas BpeMeHH B3aUMOACHCTBUS HA

OYeHb Malible poMexyTku Bpemenn At . Ho Z F_- At ects miomans nox rpaduxom [, (t ) .

Haiinem muronanu mox rpadukom B uHTEpBatie oT 0 10 ty=13 Mc u ot ty 10 21 Mc.

S; =0,468 H-c; S, =0,264 H-c.
C npyro# CTOpOHBI 3TH IUIOIIAIM PaBHbl U3BMEHEHHUIO TPOEKIIMK UMITYJIBLCOB Ha 3TUX UHTEPBAIaX BPEMEHU B HHEPLIUAIIb-
HOM cHUCTeME OTCUeTa:

Ap,, =0=(=p,. )= p. =m(V, +u) Ap,, = Py, —0=p,, =m(V, —u)
B cucreme otcuera, Tie IINTa MOKOUTCS, OHA HE coBepiiaeT padory. Terio, BRIACTUBINEECS TIPH 3TOM
_p’ py 0,468 0,264

0= o 2.0,5 20,5

B cucreme oTcueTa, CBSI3aHHON C HEIOABIKHBIM TIOJIOM, CHJIa JaBJICHUS Ha Iai0y coBepImacT Haa HEl padory,
paBay: A=Y FAx=Y F,-uM=u) FAt=u(S, +S,)=0,3-(0,468+0,264)=0,2196 x ~ 220 m/lx

) 4
CxopocTb maiosl 10 yaapa V), = Py = 0’—28 -0,3=0,636 m/c
m

>

~ 0,149 JIx

' 0,264
CkopocTb maifosl ocine ynapa V, = Loy 207 0,3=0,828 m/c
vV, 0,828
CKOpOCTh yBEMUMNIach B — = ———=1,3 pasa
pocth ¥ v, 0,636 P
Kpurepun onenku bayn
1 | IlokazaHo: Yem Ooavuie depopmayus watiowvl, mem 60buLe CUNa 0ABIeHUSA, C1e008a- 2

MenbHO, 8 MOMEHM 8pemenu ty = 13 mc waiiba 6viia 0egpopMupo8aHa MaKCUMalbHo,
Mo ecmb NPUOIUUNACH K CMEeHe MAKCUMATIbHO U OCINAHOBUNLAC.

2 | U3 Broporo 3akoHa Hpr0TOHA MOJIy4€HO BBIpaKEHUE AJI1 M3MEHEHUS UMITYJIbCca 2
Ap . =F -At
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3 | Tak kak cwiia epeMeHHas, 3a paBHbIEe IPOMEXYTKH BPEMEHHU UMITYJIbC MEHSETCS HE 2
PAaBHOMEPHO ¥ CYMMAapHO€ U3MEHEHHUE UMITyIbca Ap = ZFX At aZFx <At ecTb

mromas noj rpapukom F, (1)

4 | Haiinens! rutomaay noj rpaduxomM B uHTEpBasie ot 0 10 to=13 mc u ot ty 10 21 mc. 2
S1=0,468 H-c; S, =0,264 H-c.
5 . B nHepImanbHOI cucTeMe oTcueTa CBSI3aHHOU C IUTUTOW, CKOPOCTh MPUOIIKEHHS Tai0B! K TUTUTE 4
Oyzner paBHa V, +u , a CKOPOCTb yJaJIeHUs OT IUIUTHL V, —u .
. Ap, S,
HaiineHnsl koHeUHast U Ha4alIbHAas CKOPOCTh V, = —— —u =——u = 0.636 m/c;
m m

A S
V=2 =22 = 0828 m/c

m m
6 pi_p_ S-S, 2
Temuo BeIgenuBIICECS Npu yaape: Q = ———=——=
m_ m m
7 Haiinena pabota Hax maiiboit 3
A=Y FAx=>YF -ubt=u) FAt=u(S +S,)=0,3-(0,468+0,264) =0,2196 i
8 | [laH oTBeT Ha BOIIPOC 3a/1a4M — CKOPOCTh YBeJIn4nIach B 1,3 pasza 1
Jla" OTBET Ha BOIIPOC 3aJlauM — TEIJIO Bhiaenusuieecsd npu yaape Q=149mJx 1
10 | dan oTBeT Ha BOIpOC 3aJaun —padoTa CHIIbI AaBJICHUS HaJ MIail0oi Ipu ynape 1
A=220 mJx
TepMoaunamMuka
5, O ]2 D 3.1. B ropusoHTansHO TpyOe 3acTpsiia podka, KOTOPYIO HaI0 BEITAIIUTE. FOHBIH
C SKCIIEpUMEHTAaTOp AHIpEH BBISICHWI, YTO JJISI TOTO, YTOOBI BBITOJKHYTH MPOOKY,
. HEO0XO0IMMO MPUJIOKHUTH TIOCTOSHHYIO MUHUMaNbHYIO cuny £ =200 H Brons ocu
A TpyObl. EMy 1IOKa3a110Ch 3TO CIIMIIKOM TPYAHBIM, U OH PEIIMJ CO3/1aTh YCTAHOBKY
Q JJId BbBITAaJIKMBAHUA HpO60K. I[J'Iﬂ 3TOro OH HCIIOJIb30BaJl FOpPISOHTaJIBHBIﬁ ou-
B /3 " JMHIpP ¢ NopuiHeM A cedeHueM S 4= 10 cM® ¢ rIagKMME CTEHKAMH M 3KECTKHiA
/ S, psraar CD, KOTOpBIil MOT Bpamatecst 0€3 TPEeHHsT BOKPYT 3aKPEIUICHHOTO IaApHUPA
’ O B ropusoHTanbHOM mmockoctn. Touka O menmmna perdar CD B COOTHOUICHHU

[, :1, =1:2. Hocne noacoenunenns crepxkueit AD u CB k wapaupam D u C B

cocyne OBUT BO3YX MpH aTMOC(HEpHOM JTaBICHUN P0 =10 Ila u 3anuman o6vem V =3 1, a crep>kau AD u CB napain-

nenbHBL [lamee AHapeli moga ¢ moMombi HarpeBatens temio Q = 757 JIx, u mpoOka, ImepeMeCcTHBITUCH Ha HEKOTOPOE
paccTosiHre Ax, BEICKOYMIIA U3 TPYOBI.

1) Haitru KII/] Takoii ycTaHOBKH, OKPYIJIMB PE3YIBTAT IO COTHIX IPOICHTA.

2) Ipemnoxure Anapeto criocoos! yenmuenust KITJ{. O6ocnyiite.

Ilpumeuanue: BO3AyX — B OCHOBHOM JByXaTOMHBIH Ta3 (78% a3ora n 21% xucnoposa), KOTOPBIH MOXHO CUH-
TaTh WICAUTFHBIM IPH JIABJICHUSX, HE OYE€Hb CHIIBHO MTPEBBIIIAIONINX aTMocdepHoe. Jlist IByXaTOMHOIO UIeaIbHOro ra3a

5
BHYTPEHHSS SHEPIHs BeIHCisieTcs 1o Gopmyne U = 5 vRT
Pemrenmne:

1) Cuauaia Haa0 BBIAACHHUTH, KaKOl U30BITOK JAABJICHUSA B HWIMHAPE JOJKCH 6I>ITI>, YTOOBI npo61<a CABUHYJIACH C

mecra. ITycTs crita, JeficTByromas Ha mopiieHs B co croponst crepxus CB pasna [, = F'=200 H. Toraa Ha nopiieHs

A Gyzer neiictBoBats cuia F, co croponst crepikast DA. To 3aKOHY MOMEHTOB CHUI:

FA-I2 =FB-11:> FA =FBII—1=%FB Z%FZIOOH APZP—POZ%Z%ZIO5 ITa.
2 A ’
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Taxum 06pa30M, JJIA TOr o, 4TOOBI r[p061<a CMOTrJia CABUHYTBHCS, HAIO HArpE€Th BO3AYX B MUWINHAPE U30XOPUYECKHA U 10-

BECTH ero jaBiieHne 10 3Hauenus P =B + AP =2- 10° Ia.

Ha sto notpeGyeres komnuectso temwia Q) = AU = %A(PV) = %VAP = % -3:107-10° =750 Jx.

5
3aTeM OCyILIECTBIsAETCA H300apuueckoe pacumpenue raza ipu P =2-10" Tla, npu 5Tom nopuiens A oKeH nepe-

l

MectuThes Ha paccrosne Ax , = —=-Ax, = 2Ax.
1

Ha stom srare 6bu1 noasezen ocrarok temwia O, = 0 — 0, =7 Jx

0,=2PAV+PAV=LPAV="P.5, 20¢ = Ar=—2 - —
2 2 2 7PS, 7-2-10°-10-10

Takum o6pa3om, mpodKa repeMecTmwiach Ha 5 MM, P 3ToM OblIa COBEpIIeHa padoTa

=0,005m

A=F-Ax=200-0,005=1 Jx. D70 nonesnas pabora. KI1J] pasen N = 3-100% = #-100% =0,13%

2) INone3nyio paboTy H3MEHUTH HENb34, TAK KaK OHA 3aBHCHT OT TPEHUS B TpyOe C IMIPOOKOH, a Ha ATO MOBIIHATH HEb3sL. 3aTO
MOKHO YMEHBIIIHUTH MOITydeHHOE Ternio Q.

Q=Q1+Q2=§VAP+ZPSAAXA=§VQ+Z R)+i SAAxAzéVZ—li+Z PS, +Z—1F Z—zszéVl—l£+z Z—ZR)SA+F Ax
2 2 2 5, 2 S, 2 LS, 2 IR l 2 LS, 201
1) MOXXHO YyMEHBIIUTH HAYAIBHBIH 00BEM BO3/TyXa

IZSA

2) MOXHO U3MEHHUTH COOTHOIIICHHE =, HO H606XOHI/IMO HCCICA0BATh 3aBUCUMOCTDh TCIIJIOTBEI OT O, TaK KaK B OJHOM cCJjiarac-
1

MOM Ol CTOUT B 3HAMCHATEJIC, 4 B IPYIr'OM — B YUCIIUTEIIC.

Kpurepun onenku bayn
1 | 3anucaHo ypaBHEHHE MOMEHTOB U OINIPEAEIIEHA CHUJla, IEHCTBYIOIAs Ha TIOp- 2
menb FA=100 H.

2 | OmpeneneHo U30bITOYHOE AABICHHE, KOTOPOE HAZO CO3/aTh, YTOOBI BEITOJIKHYTh | 2

poOKy. Ap=p—p0=§=105 Ha(p=2-10"Ia)

3 OmnpeneneHo KOJIMYECTBO TEIUIa, HE0OXO0MMOE ISl JOCTHKEHUS TAKOTO JaBJie- 4
HUA B 130X0pHOM npouecce O =AU =750 /e

4 | [1o mOCTMKEHUU TAKOTO JIABJICHUS HAYMHACTCS U3BIICUCHHE MPOOKU MIPH U30- 4
0apHOM pacHIMpPeHHH ra3a B KOTOPOM PacXOIyeTCsl OCTABIIEECS KOJIMYECTBO

Tema. Q = % pAV =7 Jlc , ato nosponser Haiitu AV =10 n’

5 | lIpu cMemienuy npoOKK Ha Ax TOPIIEHB J0JDKEH CMECTUThCS Ha 2Ax (mpaBujio | 2
pblyara), "3MeHeHrne 00beMa MpU 3TOM paBHO AV =S -2 - Ax, 4TO MO3BOJISIET
Haritu Ax = 0,005 m

6 | Onpenenena mosesnas pabora A =F-Ax=F,-2-Ax =1/ 2
7 | Beraucnen KII1/1 0,13%.

8 | Ilpemnmoskensl 1 000cHOBaHBI crIOcOOBI oBbITIeHH KI1/]

W | —
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3.2. B ropu3oHTanbHOI TpyOe 3acTpsiiia MpoOKa, KOTOPYIO HA0 BBITAIINTG. KOHBII
9KCIIEpUMEHTAaTOp AHJIpPEH BBIICHWI, YTO JAJSI TOTO, YTOOBI BBITOJIKHYTH IPOOKY,
HEOOXOAMMO HPHIOKHTE IIOCTOSHHYIO MEHAMAaNbHYyIo city /' =200 H Bgons ocu
TpyOsl. EMy 1IOKa3a110Ch 3TO CIIMIIKOM TPYAHBIM, U OH PELIMJI CO3/1aTh YCTAHOBKY
JUI BBITAJIKUBAHWS NMPOOOK. Ui 3TOro OH HCIOJIB30BaJl TOPU3OHTAIBHBIN ITH-

JIMHAP C TOPILIHEM A CEUeHHEM S 4 =100 oM ¢ TJIaJKAMH CTEHKAMM W JKECTKHH

peraar CD, KOTOpEIi MOT BpamaTbcs 0¢3 TPEHUsI BOKPYT 3aKPEIUICHHOTO MIapHHpa
O B ropusoHTanbHOM MiockocTH. Touka O genuna peryar CD B COOTHOLIEHUH

[, :1, =2:1. Hocne noacoenunenns crepxkueit AD u CB k wapaupam D u C B

cocye OBUT BO3AyX MPpH aTMOC(EPHOM TaBIICHUH Po =10’ ITa, a crepxuu AD u CB napaiuiensssl. Janee Auapei mo-

JlaJl ¢ ITOMOIIBIO Harpesatelsi HeKoTopoe Termio Q, n nmpoOKa, MepeMecTUBINUCE Ha paccTossHue Ax = 4 MM, BBICKOYHMIIA
U3 TPYOBI.

1) Haiitn nepBoHavaibHbI 00beM Bo3yxa B IumnHape , ecau KI1J[ Takoi ycranoBku okasancs paseH 1%.

2) Ipemnoxure Anapero criocoos! yBenmuenust KITJ{. O6ocuyiiTe.

Ilpumeuanue: BO3AyX — B OCHOBHOM JByXaTOMHBIH Ta3 (78% a3ora n 21% xucnoposa), KOTOPBIH MOXHO CUH-
TaTh WICAUTFHBIM TPH JABJICHUSX, HE OYE€Hb CHIIBHO MPEBBIIIAIONINX aTMocdepHoe. it 1ByXaTOMHOTO UIeajIbHOro ra3a

5
BHYTPEHHSS SHEPTUs Berumcisercs o gopmyne U = E VRT

Pemrenmne:
1) Cravana HaJ0 BBIACHUTH, KAKOW W30BITOK JaBIICHUS B IMIIMHIPE TOIDKCH OBITH, YTOOBI TPOOKA CIBUHYIIACH C

mecra. ITycTs cria, JeiicTByromas Ha mopiieHs B co croponst crepxust CB pasua [, = F'=100 H. Toraa Ha nopuieHs

A Gyzer neiictBoBats cuna F, co croponst crepikast DA. To 3aKOHY MOMEHTOB CHUIL:
L2 F 4

F,-l,=F,-1 => F,=F,+==F,=2F=400 H AP =P-F, =—”=¢_4=4~104 Ia.
L 1 S, 100-10

Takxum 00pa3om, JJs TOro, 9TOOBI IPOOKA CMOTIIA CIBUHYTHCS, HAJ0 HArPETh BO3AYX B MMIMHAPE H30XOPHIECKH U JI0-
BECTH €r0 JJaBJIcHHeE 10 3HaueHusts P = F, + AP =1,4- 10°Ia.

Ha »to norpedyercs konuuectso Temna O, =AU = %A(PV) = %VAP = % V-1,4-10° =3,5-10°V .

3aTeM OCyIIECTBIsAETCA H300apu4eckoe pacumpenue razanpu P =1,4- 10° Tla, IIPY 3TOM IIOpIIEHb A JTOJDKEH Tepe-
/ 1

MECTUTECS Ha paccTosane Ax, == Ax, = EAX .
1

Ha >Tom »Tame 1/1306ap1/1quK0r0 pacmmpeHUsd OBLI IIOABCACH OCTATOK TCILIa

0, =§PAV+PAV=ZPAV=1P-SA -ﬂ=z-1,4-105 -100-107* -i-10’3 =9,8 Ix
2 2 2 2 2 2

[onesnast pabora 1o BeITAIKUBaHMIO TPOOKK paBHa A4 = F - Ax =200-0,004 = 0,8 JIx. 3nas KIIJ] maiinem momHoe Ten-

A 0,8
70 Q+Q,= Q0 =— =m =80 k. Orcrona Haiinem Q, =0 -0, =80-9,8=70,2 Ix

n ,
Ocranoch HaliTH 00beM V' = 9 = = 70,2 == 2-107* M wim 0,2 .

3,510 3,5-10
2) INonesnyio paboTy H3MEHUTH HENb34, TAK KaK OHA 3aBUCHT OT TPEHUS B TpyOe C IMIPOOKOH, a Ha ATO TIOBIIHATH HENMb3s. 3aTO
MOKHO YMEHBIIINTH MOITydeHHOE TernIo Q.
F F
0=0+0, =§VAP+ZPSAAxA =§V—"+Z P+—1|S,Ax, =§VZ—1£+Z PS, +Z—1F Z—zAx=2V1—1£+Z Z—ZPOSA +F [Ax
2 2 2 5, 2 S, 2 LS, 2 [ l 2 LS, /

IZSA

1) MOXXHO YyMEHBIIUTH HAYAIBHBIN 00beM Bo3ayxa 2) MOXKHO H3MEHHUTH COOTHOIIICHUE = O, HO He0OXOIMMO HCCIIEI0BATh
1

3aBUCUMOCTB TCIIJIOTHI OT O, TAK KaK B OJTHOM CJIara€MOM Ol CTOUT B 3HAMCHATEJIC, a B JPYIOM — B YUCIIUTECIIC.
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Kpurepun onenku bayn
1 | 3anucaHo ypaBHEHHE MOMEHTOB U OIIpEAEIEHA CHUJla, IEHCTBYIOIAs Ha TIOp- 2
menb FA=400 H.
2 | Ompeneneno U30bITOYHOE AaBICHHE, KOTOPOE HAO CO3JaTh YTOObI BHITOJIKHYTh 2

pOOKy. Ap=p—po=%=4-104 Ia(p=14-10’Ia)

3 OmnpeneneHo KOJIMYECTBO TEIUIA, HEOOXOAMMOE ISl JOCTHKESHHS TAKOTO JIaBJIe- 3
HUS B H30X0pHOM mpouecce O, =AU =3,5-10°V
4 | Ilpu cMmenieHnn mpoOKK Ha Ax MOPIIEHb AOJDKEH cMecTuThes Ha 0.5Ax (mpa- 2

BUJIO pbluara), YTo Mo3BOJISIET HAWTH U3MEHEeHUe 00beMa
AV =S,-0.5Ax=2-10" "

5 [To mocTHXEHUH TAaKOTO JIaBJICHUS HAYMHAETCS U3BJICUEHUE MPOOKU NIPU U30- 2
6apHOM pPacClIMpeHMH ra3a B KOTOPOM pacxXoay€TCA OCTABIICECA KOJINYECTBO

temwa. Q, = %pAV =9,8 [lore

6 | Onpenenena mosesnas pabora A = F-Ax=F,-0,5-Ax = 0,8 Jorc
7 | OmpeneneHo Tero, He0OX0IMMOe JJIsl HarpeBa raza u U3BJICYEHUs MPOOKU 3

A-1009
0=0+0, =ﬂ:80ﬂ9f(], u HaiineHo O, = 70,2 [oc
n

(o2¢]

OmnpeneneH nepBoHavalbHbI 00beM Bo3ayxa — 0,2 nutpa 1
9 | llpemioxensl 1 000CHOBaHBI criocoObI oBbITeHws KI1/]

3.3. B ropusoHTanbHOM TpyOe 3acTpsuia mpoOKa, KOTOPYIO Ha/IO BbITa-
k. FOHBINM 3KcriepuMeHTaTop AHApEN BBIICHW, YTO JUIS TOTO, Y4TO-

Q OBl BBITOJIKHYTH IIPOOKY, HEOOXOAMMO IPHIIOKUTH OCTOSTHHYIO MHHH-
/ manbHyo cuiny F =200 H Bmoms ocu TpyOwl.. EMy mnokasanoch 3710

CJIMIIKOM TPYAHBIM, U OH PCHINWII CO31aTh YCTAHOBKY /I BbITAJIKMBA-

HHA HpO6OK. I[J'Iﬂ 9TOro OH HCIIOJIB30Ball FOpI/ISOHTaJ'ILHI)II\/‘I HWJINHAP C
b e

MOPIITHEM A cedeHuem SA C rNiaiKuMH1 CTCHKaMH. Iloce moacocauHe-

B

o E— A ' o Hus crepxHS AB B cocyne ObuT BO3oyX mpH atMoc(epHOE AaBJCHHUE

5
R = 10° Ta u 3annman o6veM V =1 1, a crepxens AB mapasiesen

ocu TpyOBI 1 TNepHeHAMKYIsipeH nopirHio A. Jlanee AHzupeil mopan c

TIOMOIIBIO HarpeBaTesst HeKoTopoe Termio Q, u npodka, mepeMecTHBIINCE Ha paccTostane Ax = 10 MM, BBICKOUHMIA U3
TpyOsI. [lonOupast TUIHHAPHI C BO3AYyXOM OJMHAKOBOTO HayaJbHOro o0bemMa V = 1 J1, HO pa3HBIX ceueHuH S, AHIpei
nobmincst makcumanbHoro KI1/1 ycraHoBKH.

1) Uemy paBen stor MmakcumainbHbIi KI1/[? OTBeT nath B poleHTax, OKpYrJIuB 10 AECSTHIX.

2) UeMy paBHa pH 3TOM IUIOMAb mopiuHst A? OTBET JaTh B CM’, OKPYIIIHB JI0 LE/bIX.

Ilpumeuanue: BO3AyX — B OCHOBHOM JByXaTOMHBIH a3 (78% a3ora n 21% xucnopoja), KOTOPBI MOXKHO CUH-
TaTh WICAUTFHBIM TPH JIABJICHUSX, HE OYE€Hb CHIIBHO MPEBBIIIAIONINX aTMocdepHoe. Jlist IByXaTOMHOIO HIeajJIbHOro ra3a

5
BHYTPEHHSS SHEPTUs Berumcisiercs o gopmyne U = 5 VRT

Pemrenmne:

F
1) Uro6s!I mpobOKka CABUHYIACH C MECTa, HEOOXOANMO CO3/1aTh N30BITOK JIaBJICHHS B nHape: AP =— . YBe-
A
JIMYEHUE JaBJICHHUS IIPH 3TOM OyJeT MPOXOANTh U30XOPHIECKH, TaK Kak IPoOKa IToKa He JIBIKeTcs. B aToM mporecce
5 5 5 F
nogaHo remio: O, =AU = —A(PV) =—VAP=—V—
2 2 2 8,
2) Ilpu nocruwxkenuu nasnenus P = P+ AP npoOka HauuHAeT MeNeHHO (03 yCKOpEHUs) ABUTaThCA, IPUIeM
JIaBJICHUE B IMJIMHAPE MOXXHO CUMTATh ITOCTOSTHHBIM, TO €CTh Iporiecc n300apHsbIil. B 3ToM mporiecce mogaercst Terio:
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0,=AU+4 :gA(PV)+PAV :gPAV+PAV :%PAV . loncraBum B 3Ty popmyiy naBnenue raza P = F, +Si u

A

usMeHeHne oobemMa AV =S ,Ax . Takum obpasom O, = %[R) +£]SAAX = %(R)SA +F)

SA
IMonHoe Terulo, JaHHOE BO3AYXY B 3TUX npoueccax O =, + 0, , none3Has pabora 110 BHITAIKUBAHUIO IPOOKU A = FAx,
A FiAx 5, F TAx
Tak yto KIIJI paBeH n=— = , The S,)=—V—+——(PBRS, +F) —temno, kak KIHS OT S
I[p n Q Q(SA) Q( A) ) SA ) (0 A ) ‘byH A

Kak BugHo u3 popmyiiel, paboTa HE 3aBHCUT OT BBIOOpa LIMIIMHAPA, a TEIUIOo 3aBUCUT. Haiinem ruromans S,, Mpu KOTOPO
OyZeT MUHUMYM TEIUIOTHI, B3SIB IIPOU3BOIHYIO OT TEIUIOTHI 110 TUIOIA M U TPUPABHSB HYJIIO:

S5VF 7AxP [5vF [5:107 200
0'(S,)=—=—F+—2=0 = §,= = ——— =0,011952 M ~ 120 cm’
28 2 \7axp,  \7-1072-10
-3 -2
IIpH 5TOM TEILIO PABHO Q=§- 107-200 710 (10°-0,011952+200) = 41,8 + 48,8 = 90,6 JIx, a paGora

2 0,011952 2
A=FAx=200-102 =2 JIx

2
Ortser: IIpn Takoii romaau S, =120 em’ KIIJT Gyner pasen 1 = 90_6 100% = 2,2%

>

Kpurepun onenku bayn

1 Omnpeneneno N30BITOYHOE IABIICHIE, KOTOPOE HAJ0 CO3AaTh, YTOOBI BHITOJIK- 2
F

HYTb IPOOKY. Ap = p—p, = 3

2 | OmpeneneHo KOJIMYECTBO TeIjia, HE0OOX0IMMOE JIJIsl TOCTIKEHUS TAKOTO JIaBlie- 2
5 5, F

HUS B M30XOPHOM npouecce O, = AU = EV -Ap = EV ry
3 | Ilo mocTWXEHUHU TaKOTO JABJICHUS HAUWHACTCS U3BJICUCHHE TPOOKH MTPU U30- 4

0apHOM pacIIMPEeHHH ra3a B KOTOPOM PaCXOAyeTCsl KOJIMYECTBO TEIIA.

7 7 F
0, == pAV == (p, +72)- S+ Ax
P2 27" S

KosmuecTBo Temia HeoOXxoumoe [uist u3BiiedeHus npooku O, + 0, 1

5 | Onpenenena nosuesHast padora A =F - Ax =2 e 2
A F
6 [Tonyyena 3aBucumocts KIIJ[ oT miomaau nopiHsa n=— = Ax 4
0 0(s,)
7 | Onpenenena momaas nopusst, mpu kotopoit KIJ Makcumansao S=120 cm” 3
8 | Beruucaen KI1/] 2,2%. 2
Maruerusm
‘“l ] 4.1. Ha PacCTOAHNN 7 =2 M OT OECKOHEUYHOI'0 IpAMOro nNpoBoJa nmapauieJibHO HEMY JABUIKCTCA

AJIEKTPOH O CKOpocThio V = 4,23 m/c. Ha ouenp kopotkoe Bpems Af = 11,25 MKC 1o IpoBOIy
MPOIYCKAIOT UMITYJIBC OCTOSTHHOTO ToKa / = 35,7 A B HallpaBJIeHUU JBHXKEHUS dJIeKTpoHa. Ha
-
V KaKOM pacCTOSIHUU OT MPOBOJIa OKAXKETCS JIEKTPOH Uepe3 2 ¢ MOocie OKOHYAHUS UMITYJIbCaA TO-

ka?
————— J —  3ameuanue: 6eCKOHEUHBIN PSIMON TIPOBOJI C TOKOM CO37Ia€T HA PACCTOSIHUY # OT CE0sI MHTyK-
F € Kol 7
M0 MarHUTHOTO Nonst B = ,rae Wy =4m-107" I'm/m— maraurHas nocrosiuas, [pu-
r

wsth T = 3,14, Macca snextpona m =9,1-107" kr, sapsan snextpona e=1,6-10""" Kn
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Pemenne:
HaiiieM MHIyKIMIO MArHUTHOTO MOJIs TIPOBOJIA HA PACCTOSIHUM 7
. 4n-107-35,7 _
| Wi % = 2—’ =3,57-107° To. Tlo npaButy paBoro BUHTA HailleM HAIIPABIEHHE
'Tc .

Vv | MHAYKIWH: NEPIECHANKYISIPHO IIIOCKOCTH PUCYHKa OT Hac. [1o mpaBuiy J1eBoi pyKku omnpe-
Gl o JleNsieM HalpaBieHUe CHiIbl JIopeHIa Ha OTpULATENbHYI0 YaCTHILy: BIIPABO I10 PUCYHKY.

————— ~JF’ DnekTpoH OyzeT IBUraThes IO Iyre OKPYKHOCTH PaJIHyCcOM

mV 9,1-107"-4,23

) B R= B = 16.10 ° 3.57.10° =6,74-10° (M) npaxTueckn GyeT HaXOAUTHCS

2nR  2m-m  2-3,14:9,1-107
\% g8  1,6-10"7-3,57-10°°

=107 (c)=10

Ha ogHOM Mecte. [lepuon 1T =

MKC
3a 11,25 MKC 3JIEKTPOH CHENAeT OJMH 000POT | €IlIe OIHY BOCBMYIO 000pOTa, IPH TOM CKOPOCTH 3JIEKTPOHA OTKIOHUTCS
Ha 45° ot BepTukaym. [lepnenanKyssipHas MPOBOLY COCTABIISIONIAas CKOPOCTH 3JIEKTPOHA Oy/eT paBHa

V. =V.cos4 oo ¥V _423

2 1,41

3a2c¢ QJICKTPOH CTAHCT AaJIbLIC OT HIPOBOJAA HA Vr = 3 . 2 =6 M, TO €CTb OKa:KC€TCA HAa PACCTOAHUUN 8 Mot mpoBoJja.

=3 m/c

Kpurepun onenku bayn
1 Omnpenenena MHAYKIUS MarHUTHOTO 1oJst B=3,57MkTn 1 HanpaBiieHHe B TOUKE 3
HAaXO0XJICHUS 3JIEKTPOHA
2 | OnpeneneH pagnyc OKpYXHOCTH, IO KOTOPOU OyZIeT IBUTAThCS SIEKTPOH 3

R=6,74 mxMm, cnenad BbIBOJ O TOM, YTO MArHUTHOE MOJIE€ IPH TAKOM JBUKEHUU
10 OKPY>KHOCTH MAJIOTO PaJInyca MOYKHO CUYUTATh OJTHOPOJHBIM, U ONPEIEICHO
HAaIPABJIEHUE BPAILICHUS

3 | Onpenenen nepuo oOpamieHus snekrpona T=10 mke 5
0
4 | [loka3zaHo, 4TO 3a 3TO BpeMsi BEKTOP CKOPOCTH OTKJIOHUTCS Ha 45~ or BepTukanu | 4
5 | [loka3aHo 4TO ANIEKTPOH OYIET yIANAThCS OT MPOBOJIA U 32 JIBE CEKYH/bI Iepe- 4
MECTHUTCSI Ha 6 METPOB
6 | JlaH oTBET Ha BOIIPOC 3aJa4y — AIEKTPOH OKAKETCS Ha PaCCTOSHUU 8 METPOB OT 1
POBOJIA.
4.2. Ha paccrosHun ¥ =3 M OT GECKOHEYHOr0 IPSIMOTO IPOBOAIA [IAPAJUIEIBHO HEMY JIBHIKETCS
JIEKTPOH €O cKopocThio V = 4,23 M/c. Ha ouens kopoTkoe Bpemst Af = 62,5 MKC 1O IPOBOAY MPO-
+  IYCKAalOT UMITYJbC [TOCTOSHHOrO ToKa [ = 26,8 A B HalpaBJICHUH, [IPOTUBOIIOIIOKHOM JIBHIKECHHIO
V'  snexrpona. Ha KakoM pacCTOSHIE OT POBOJIA OKAKETCS IEKTPOH Yepe3 1 ¢ mocie OKOHUYAHMS M-
- ——— = —i _  Tynbca Toka?
¥ € 3ameuanue: GeckoHeUHbII MPSMOM TIPOBOJI C TOKOM CO3/[AET HA PACCTOSHUU 7 OT CE0S MHLYKIUIO
1 _
MarHuTHoro nonst B = Ho ,rae B, =4mn-10 7 I'i/M — MarHuTHAs IOCTOSIHHAS, [IPHHATD Tt =
y{ 2mr
- 3,14, macca snextpona m =9,1- 107" kr, sapsin snexrpona e=1,6-10"" Kn
V.. ®B
Pemenne:
/ >  HaiijieM MHIYKIIMIO MarHUTHOrO TIOJISI TIPOBO/IA Ha PACCTOSHUU 7
A0 4V g
et 4m-107-26,8
- T 9 -6 o
¥ B ¢ B=——————=1,787-10"" Tn. Ilo npaBuiy npaBoro BUHTa HaiiJIeM HaNpaBJIECHAE UHITyK-
.]-I 2TC ° 3
LMK TIEPIICHUKYIISPHO [IIOCKOCTH PUCYHKA K HaM. [10 mpaBiiIy JIeBOi pYKH OTIPEAEIsieM Halpas-
[ ] seHue cuitbl JIopeHIa Ha OTPULIATENIbHYIO YaCTHILY: BIEBO 10 PUCYHKY. DJIEKTPOH OyIeT ABUraThCs
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mV _ 9,1-10°'.4,23
qB  1,6-107"°-1,787-10°
2R 2mem 2-3,14-9,1-107"
V  ¢gB  1,6-10-1,787-10°
3a 62,5 MKC 3JIEKTPOH caeslaeT TpH 000pOTa U elie 0HY BOCBMYIO 000pOTa, IPH 3TOM CKOPOCTH 3JIEKTPOHA OTKJIOHUTCS

Ha 45° ot BepTukaym. [lepnenanKysIsipHas MPOBOLY COCTABIISIONIAas CKOPOCTH 3JIEKTPOHA Oy/eT paBHa

V, = V-cos45°=l _423_

= =3
2 1,41

3a 1 ¢ anekTpoH craner Oike k nposoxy Ha V, -1 = 3-1=3 M, To ectb oKaxkeTcs Ha paccrossHuu 0 M OT IPOBOJA,

=1,35-10" (m) (mpakTiuecky GyeT HAXOIUTE-

10 JIyre OKPY>KHOCTH paguycom R =

cs Ha onHoM mecte). [epuon T = =2-107 (c)=20 mxc

Mm/c

CTOJIKHETCA C HUM.
Kpurepuu onenku bayn
1 Omnpenenena MHAYKIMS MarHUTHOTO 110J1s1 B=1,79MkTn 1 HanpaBiieHHWe B TOUKE 3
HaXO0XIECHHUS 3JIEKTPOHA
2 | OnpeneneH pagnyc OKpYXHOCTH, [0 KOTOPOU OyZIeT IBUTAThCS HIIEKTPOH 3
R=13,5 MKkM, caenaH BbIBOJ O TOM, YTO MarHUTHOE I10JI€ IIPH TAKOM JABH)KCHUU
10 OKPYKHOCTH MaJIOTO pajiiyca MOXHO CYUTATh OJHOPOAHBIM, U OIIPEIEIECHO
HaIpaBJIEHUE BpalllEHUs

Omnpenenen nepuon oOpamieHus ekTpoHa T=20 Mxc

TToKa3aHO, YTO 33 3TO BPEMs BEKTOP CKOPOCTH OTKIOHUTCS Ha 45° 0T BepTHKAIH
5 | Iloka3zaHo 4YTO 31EKTPOH OyAeT NpUOIMKATHCSA K IPOBOJLY U 32 OHY CEKYHIY 4
IIEPEMECTUTCS Ha 3 MeTpa
6 | JlaH oTBET Ha BOIIPOC 3aJja4u — JIEKTPOH OKakeTcsl Ha paccTtosHuu 0 metpoB oT | 1
IIPOBOJIA, T.€ CTOJIKHETCSI C HUM.

W
N

A
I

b7 4.3. Ha paccrossaum ¥ = 4 M OT OECKOHEYHOTO IPSMOTO MPOBOJA MAPAJUICTHFHO HEMY JBHIKETCS
IIPOTOH cO cKopocThio V = 3,46 cM/c. Ha oueHb kopoTkoe Bpemst Af = 65 Mc 110 IPOBOY MPOITyCKa-
~ 10T UMIIYJIbC MIOCTOSIHHOTO ToKa / = 43,8 A B HampaBieHUH ABWKEHUS npoToHa. Ha kakoMm paccros-
V  Huwm oT IpoBOaa OKaXeTCA MPOTOH Yepe3 | MMH MOCIie OKOHYAHHS UMITYITHCA TOKa?
| _ _ _ _ _I 3ameuanue: GECKOHEUHBIN MPSIMOM MTPOBOJ] C TOKOM CO3/IaCT HA PACCTOSTHUH # OT Ce0sI MHAYKIIUIO

r P Mol

MAar"duTHOI'O I10JIA B =

=
o rae W, =4m-107" /M — marauTHas nocrosHHast, [IpuHsTh T =
nr

3,14, macca nporona m = 1,673-107%" kr, sapsux nporona e =1,6-10"" Kn
p p

Pemrenwne:
Haiigem MHIyKIOUIO MarHUTHOTO MOJIS POBOJIA HA PACCTOSIHUU 7'

It V. @B 5 4m-107-438
2m-4

V UHAYKOUW: TECPIICHAUKYIISIPHO IIJIOCKOCTU PUCYHKA OT HAC. Ilo npaBuity JIEBOM PYKH OIpeac-

6 .
=2,19-107" Tx. o npaBwiIy MpaBoro BUHTA HaiijleM HaNpPaBIICHHE

JIIEM HaIIPpaBJICHUC CUJIbL J'IopeHua Ha HOJIOKUTCIIBHO 3apPS’KCHHYTO YaCTUIY: BJICBO 11O pU-
CYHKY. HpOTOH 6y)_'[eT JABUTAaThCA IO YT OKPYKHOCTU paanyCOM

R:mV:1,673-10’27-3,46-10’2

qgB  1,6-1017-2,19-10°
2nR  2m-m  2-3,14:1,673-107
vV  ¢gB 16-10"7.2,19-10°

=1,65-10"* () (mpaxTryecky GyxeT HAXOAUTHCS

=3.107(c)=30

Ha ogHOM Mecte). [lepuon T =

MC
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3a 65 Mc NPOTOH clienaeT ABa 000poTa 1 ele OJHy HIECTYI0 000pOoTa, IIPHU 3TOM CKOPOCTh IPOTOHA OTKIOHHUTCS Ha 60°
OT BepTHKaNu. [leprieHauKysipHas IPOBOY COCTABIISIONIAS CKOPOCTH NMPOTOHA OyIeT paBHa

By b

-2
vV =V. Sln60°=—V =—:3,46-107=0,03 m/c
3a 1 MuH nporoH crauer Oimwke k nposoxy Ha V, -t =0,03-60 =1,8 M, To ects oxaxercs Ha paccrosHuu 2,2 M 0T
poBOJIA.
Kpurepun onenku bayn
1 Ornpenenena MHAYKIUS MAarHUTHOTO 10J1st B=2,19MkTn 1 HanpaBiieHHe B TOUKE 3
HaXOXKXICHUA JJICKTPOHA
2 | OnpeneneH pagnyc OKpYXHOCTH, IO KOTOPOU OyZIeT IBUTAThCS SIEKTPOH 3
R=0,165 mm, cienan BbIBOJ O TOM, YTO MAarHUTHOE T0JIE MIPU TAKOM JBUKEHUU
10 OKPYKXHOCTHU MAJIOT'O pauyca MOXHO CUUTATb OAHOPOJHBIM, KU OIIPECACICHO
HAIPaBJIEHHUE BPAILLIEHUs
3 | Onpenenen nepuon obpamieHus snekrpona T=30 mc 5
4 | Moxazano, uto 3a 310 Bpems BekTOp cKOPOCTH OTKIOHUTCA Ha 60° OT BepTHKamn | 4
5 [TokazaHo 4TO JEKTPOH OyAET MPHUOIIKATHCS K MPOBOJY U 32 MUHYTY Tepe- 4
MecTtuTcs Ha 1,8 meTp
6 | JlaH oTBEeT Ha BOIIPOC 3aJa4l — IEKTPOH OKaKETCsl HA PaCCTOSIHUU 2,2 METpa 1
OT MIPOBOJIA.
4.4, Ha paccrosHuu ¥ =5 M OT GECKOHEYHOrO MPSMOro MPOBOJA NAPAUIENbHO HEMY JBUKETCS I
MIPOTOH €O CKOpOCThI0 V = 4,62 cM/c. Ha oueHp kopoTkoe Bpemst Af = 120 Mc 1o mpoBOay Ipo-
MYCKAIOT UMITYJIbC TIOCTOSIHHOTO TOKa [ = 36,5 A B HAlpaBJICHHUH, IIPOTHBOIONIOKHOM J(BHKEHUIO p
nporoHa. Ha KakoM paccTOSHHH OT MPOBOIA OKA&KETCS MPOTOH 4epe3 | MHUH mocie OKOHYaHWs |
UMITyJIbCa TOKa? v 3=
3ameyanue: GECKOHEUHBIH MPSIMOM IPOBOJ] C TOKOM CO3/Ia€T HA PACCTOSHUM »* OT ce0sl HHIYKIIUIO A%
1 _
MarsutHoro mons B = Ho ,rae [, =4m-10 7 Tn/m — MarauTHAs nocTosHHas, [IpUHITS T =
nr
3,14, macca nporona m = 1,673-107%" kr, sapsyx nporona e =1,6-10"" Kn
Pemenue:
k7 - HaiizieM MHIYKIIUIO MATHUTHOTO MOJIS [IPOBOJIA HA PACCTOSIHUH 7+
.V 47-107-36,5 Py .
& B - =2—5 =1,46-10" Tn. Ilo npaBmIy NpaBoro BUHTA HaiilleM HanpaBJeHUE
F_ m
_____ T A%\ dgyKman: nepneHaMKyISpHO IUIOCKOCTH PHCYHKa OT Hac. I10 paBHILy J1eBoil pyKn ompesie-
¥ JisleM HarpasiieHde cuiibl JIOpeHIa Ha TIONOKUTENBHO 3apPSHKEHHYIO YACTHUILY: BIIPABO MO PU-
vV cynky.  Ilporon  Oyaer  ABWraThCsi MO Jyre  OKPYKHOCTH  PaguycoM
mV  1,673-107%.4,62-107 o
= = =3,31-10"" (M) (upakTuuecku GyAeT HAXOMUTHCS

gB  1,6-107°-1,46-10°°
2nR _2n-m _2-3,14-1,673-10
\Y% qB T 1,6-107°-1,46-10°°

3a 120 Mc IpOTOH c/IeNaeT JBa LEbIX U JIBE TPETH 000pOTa, IIPU 3TOM CKOPOCTh IIPOTOHA OyIeT HalpaBiieHa MO YIJIoM
60° x Beptukany. [leprnenanKysipHast IPOBOY COCTABIIAIONIAs CKOPOCTH IIPOTOHA OyIeT paBHa

By b

V. =V sin60°=— V—— 4,62-107 =0,04 w/c

=4,5-107% (c)=45 mc

Ha ogHOM Mecte). Ilepuon T =

3a 1 MuH smextpoH craner 6imke k npopogy Ha V, -1 =0,04-60 = 2,4 wm, to ectb oxaxercs Ha paccTosHUU 2,6 M OT
pOBOJIA.
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Kpurepun onenku bayn
1 Omnpenenena MHAYKIUS MarHUTHOTO 110J1s1 B=1,46MKTn 1 HanpaBiieHHWe B TOUKE 3
HAaXO0XJICHUs MPOTOHA
2 | OnpeneneH pagnyc OKpYXHOCTH, IO KOTOPOH OyIeT IBUTAThCs IPOTOH 3
R=0,33 MM, caenan BBIBOJ O TOM, YTO MAarHUTHOE TOJIE€ IIPU TAKOM JBUKEHUU
M0 OKPYXHOCTHU MaJIOro paguyca MOXHO CUMTATh OJHOPOJAHBIM, U OTIPEJIETICHO
HaIpaBJICHUE BpaleHUs

3 | Onpenenen nepuos oOpaieHus mpoToHa T=45 mc 5
0
4 | Iloka3zaHo, 4TO 3a 3TO BpeMsl BEKTOP CKOPOCTH OTKJIOHUTCA Ha 60° oT BepTukanu | 4
5 | [NokazaHo 4To MPOTOH OyIeT MPUOIIKATHCS K IPOBOY U 32 OJIHY MUHYTY TIe- 4
pemecturcd Ha 2,4 metpa
6 | Jlan oTBeT Ha BOIPOC 3a/1a4u — MPOTOH OKAXKETCS HAa PACCTOSTHUU 2,6 METpa OT 1
MPOBO/JIA.
Onrtuka
JKpan 5.1. B Hempo3pauHOW CTE€HE CIENaHO MaJlEHbKOE KPYIJIoe OT-
CTCHa BEPCTHUC JUAMCTPOM d =3 CM, B KOTOpPOC BCTaBJICHA cobu-
IiacTuHa parolas JIMH3a TaKoro K€ JuaMeTpa ¢ ONTUYEeCKon cuioit D =
1 mnrp. Ha paccrosanu Tpex (OKyCHBIX PacCTOSHWHA OT IieH-
A Tpa JWH3bI Ha TJIABHOM ONTHYECKOH OCH Ppa3MEeCTUIIN TOYCU-
S JIHH3a HBI HCTOYHHMK CBETa S, OCBELIAIOMIMM JUH3Y. 3a JIMH30M Ha
O )"ﬁ 0 HBOﬁHOM (bOKYCHOM PAaCCTOAHUUN PACTIOJIOKECHA CTCKISAHHAA
‘ Y n IJIOCKOIIapaJuICibHas IJIACTHHA C IMOKa3aTCICM IMPCIOMIICHUS
1 n = 1,5 u TommuHoi & = 30 cM, a 3a Hell Ha pacCTOSIHUU /i
| | | PAcCIIOJIOKEH SKpPaH. U mmactuHa n OKpaH MapauICJIbHbI CTCHE
‘ 3F 2F ‘ h ! h M INIOCKOCTH JUH3BL. Haitn paanycC CBETIIOr'O IIsITHA HAa 3Kpa-
ue. [Ipu MasibIx yriiax npussTs tg 0L~ SINOL.

Pemenne:
3KpaH 1
CTCHA ®oKyCHOE PacCTOSHUE JIMH3BI paBHO [ = B =1m.
IacTHHA 4 ITo dpopmysie TOHKOH JIMH3BI ONPEETNM MECTOIIOIOXKEHNE
5 o N300paKeHHs] HICTOYHHUKA.
5 By-—<3%-fx 1 1 1 11 12

S \ oL |C —_— =t — = —=————=—"—" =0A4=15F
> — 1% -"B/_—_E;D F SO o4 04 F 3F 3F ’

Nf A ~1,5m.
| 3uaunr AB =2F —0A4=0,5F =0,5 m.

l | y opP d/2 0,015
I \ I U3 pucynka Haiinem tg0l =—=——=—""—=
3F 2F  h h 04 LSF 15
W3 3aK0Ha MPeTOMITCHHUS HalieM
sinaw _tga 0,01

0,01.

g~ sinp= n n L5

Pannyc nsiTHa Ha HKpaHe

R=BC+DE+KG=AB-tga+h-tgB+h-tgo=0,5-0,01+0,3- 29!

+0,3:0,01=0,01m=1cm.

b
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Kpurepuu onenku bamn
IToka3aH X0 1y4eil mociie MpeoMIICHUs B JIMH3€E U IJIACTUHE, ONPEIEIICHO I10- 6
JIOXKCHHUC CBCTJIOTO IISAATHA HA DKpPAHC, 3allMCaHa (I)OpMyJ'Ia IIO3BOJIAOIIAasA BBIYHC-
TUTH ero paanyc R = AB-tg(a)+h-tg(B)+h-tg(a)
1 1
Omnpeneneno GOKyCHOE pACCTOSIHUE JTHH3BI F = B=1 M
[To ¢popmyse TOHKO JIMH3BI ONIPEAETICHO MOJIOKEHNE N300paKEHHS HCTOYHUKA 5
B muH3e 1,5 M OT He€, U paCCTOSTHUE OT STOTO M300paXKEHHUS JI0 TUIACTHUHBI
AB=0,5m
4 | U3 pucyHka HaiineH TanreHc yrina o :tga =0,01 2
5 0,01 5
W3 3akoHa npenoMIIeHHs ONpe/IesIeH TaHTeHe yriia 3 1gff = 15
b
6 aH OTBET Ha BOMPOC 3aJ1a4u — PaJNyC MATHA HA dKpaHe — | cM 1
Y
IKpaH 5.2. B Henpo3pa4HOU CTEHE CCNaHO MAJIEHbKOE KPYIiIoe OTBEPCTHE
CISHA, naMeTpoM d =2 cM, B KOTOPOE BCTaBJIeHA COOMpArOIas JIMH3a Ta-
njactuHa KOro e [uamerpa ¢ ontuueckoi cunoit D = 0,5 antp. Ha paccros-
HUH TIOJIOBHHBI (JOKYCHOT'O PACcCTOSHHS OT LIEHTpPA JINH3BI Ha TTIaBHOMN
S A mH3a OIITHYECKOH OCH pa3MECTHIIN TOUYEYHBIH HCTOYHHK CBETa S, OCBe-
IIAIOMIMH JTUH3Y. 32 JIMH30H Ha (POKYCHOM PacCTOSTHUM PacIIONIoXKeHa
0 * () CTEKIHHAs IUIOCKONapaie/bHas MIACTHHA C MOKA3aTe/eM MPeIoM-
‘ Y n nenns n = 1,5 u TommuHOHN /2 = 60 cM, a 3a Hell Ha pacCTOSHUU /i
1 pacrionoxeH dkpaH. Y miacTiHa U 5KpaH NapajulesIbHbI CTeHE U
| | | IUTOCKOCTH JIMH3BL. HaliTn pagnyc cBetioro msatHa Ha okpaHe. [1pu
| F F ! h ! h MaJIbIX yriiax mpuHath tg oL~ sind. .
5 Pemenue:
G
Doxyc- cTcHa
1 BB o
HOE PACCTOSHHE JIMH3BI paBHO F' = —=2 M. K
o _|c &
ITo dpopmysie TOHKOH JIMH3BI ONPEETUM MECTOIIOIOKEHNE p
N300paKeHHs] HICTOYHHUKA. -k
o -
1 1 1 1 I 2 1 Pt
e Y I 5 B-— -
F S0 04 04 F F S\
. y n HKpal
Buaunt AB=0A+F =2F =4 m. | |
OP d/2 0,01 — | |
U3 pucynka Haiinem tg o = — = —— =——=0,005.
O4A F 2 F F h h
U3 3akoHa npenomieHus Haligem 2

sinoe _tga 0,005
n n 1,5

Pannyc nsiTHa Ha HKpaHe

tgB~sinP=

R=BC+DE+KG=AB-tgo.+h-tgB+h-tgo.=4-0,005+0,6-

0,005

+0,6-0,005 =0,025 m.

b
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touuHOM /2 = 90 cM, a 3a Hell Ha pacCTOSHUM /1 PacIoioXeH dKpaH. U

Kpurepun onenku bayn
1 | Ilokazan xox Jiyueit mocse NpeJoMIICHUs B JIMH3E U TIACTUHE, ONIPEIETIEHO MO~ 6
JIO’KEHUE CBETJIOTO MSITHA HA DKpaHe, 3anvicaHa GopMysia O3BOJISIONIAs BEIYHC-
TUTH ero paauyc R = AB-tg(a)+h-tg(B)+h-tg(a)
2 1 1
Omnpeneneno GOKyCHOE pACCTOSIHUE JTHH3BI F = B=2 M
3 | [To ¢popmyre TOHKOM TMH3BI ONPEAETICHO MOJI0KEHNE U300paKESHHSI HICTOYHUKA 5
B JIMH3€ | M OT Heé€, ¥ pacCcTOsIHUE OT 3TOro N300paskeHus 10 miaacTuHsl AB=4 m
W3 pucyHnka HalineH Tanresc yria « :tga =0,005
5 0,005 5
W3 3akoHa npesioMICHHS OTIPEICIICH TaHTeHC yra [ 1gf = 15
b
6 | JlaH oTBET Ha BOIIPOC 3aJa4uy — paIuycC MITHA HA PKpaHe — 2,5 cM 1
SKpaH 5.3. B Hempo3padHOW CTEHE CAENAHO MAJEHBKOE KpPYIJiIo€ OTBEpCTHE
CTCHa JANaMETpOM d =4 CM, B KOTOpPOC BCTABJICHA pAaCCCHUBAIONIAd JIMH3a TaKO-
TLIACTHHA . y
Tro K€ JuaMeTpa ¢ ONTUYICCKOU CHUIIOU D=- 5 ANTP. Ha pacCTossHUU
S : JIMHRA JBYX (DOKYCHBIX PACCTOSHHM OT LEHTpPa JIMH3bI Ha IVIABHOW ONTHYECKON
¥ OCH Pa3MECTWJIM TOYEUHBIA MCTOYHUK CBETA S, OCBELIAIOUIMHI JIMH3Y. 3a
O | n JIMH30M Ha ﬂBOﬁHOM (bOKYCHOM PACCTOSAHUMN PACHOIOXKECHA CTCKIIAHHAs
‘ 1 IIJIOCKOIIapaJuICibHAsA IMJIACTHHA € ITOKA34aTCJICM HPCIIOMJICHUA n = 1,5 u
I
|
|

o
~

IJIaCTHHA W 3KpaH MMapalieJIbHbl CTCHC W IJIOCKOCTHU JIMH3BbI. Haittu pa-
JAWyC CBCTJIIOIO IIsITHAa Ha 3KpaHCe. HpI/I MaJibIX yrjiax IIpUHATb

tga=sina.

Pemenne:
®oKyCHOE PacCTOSHUE JIMH3BI paBHO [ = B =-1,5 m.
B ] [To dpopmyse TOHKOH JIMH3BI ONPENeTM MECTOIONOKEHHE H300paKEHUS
cTeHa . c’/j N K MCTOYHHUKA.
1 1 1 1 1 1 3
S , F SO 04 04 -|F| 2|F| 2|F|
S o 2
T A o :>|OA|=—|F|:1M
| \ n 3
; | | 3uaunr AB =04 + 2|F| =4 m.
\ \
2F | 2F " h  h ) oP d2 0,02
W3 pucynka Haiinem tg o =—— —=0,02.

U3 3akona npenomiienus Haijnem tg ~ sinf} =

Pagnyc nsitHa Ha HKpaHe

R=BC+DE+KG=AB-tga+h-tgB+h-tga=4-0,02+0,9-

o4 2F[3 1
sino. _tga _ 0,02
n n 1,5

0’02+O,9-0,02:0,11 M.

3
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Kpurepun onenku bayn

1 | Ilokasan xo Jaydei mocse MpeJOMIICHHUS B JIMH3E U TUIACTHHE, OMPEIEIICHO T0- 6
JIOXKCHHE CBETJIOTO MATHA HA SKpaHe, 3amicana GopMysia O3BOJISIOIIAsT BEIUUC-
TUTH ero paauyc R = AB-tg(a)+h-tg(B)+h-tg(a)

1
Omnpeneneno GOKyCHOE pACCTOSIHUE JTHH3BI F = B=-l,5 M

3 | [To ¢popmyre TOHKOM TMH3BI ONPEAETICHO MOJI0KEHNE U300paKESHHSI HICTOYHUKA 5
B JIMH3€ | M OT Heé€, ¥ pacCcTOsIHUE OT 3TOro N300paskeHus 10 miaacTuHsl AB=4 m

W3 pucyHnka HaliieH Tanresc yria « :tga =0,02

5 0,02 5
W3 3akoHa npenoMIIeHHs ONIpe/IeIIeH TaHTeHe yrina f (g = 5

6 | Jlan oTBET Ha BONIPOC 3aJa4uu — paInycC MsITHA Ha 3KkpaHe — 11 cm 1

54. B HerOBpa‘IHOﬁ CTCHC CACJIAHO MAJICHBKOC KPYTJIOC OT-

JKpaH d =6
CTeHa BepcTHe auamMeTpoM d = 6 cM, B KOTOpOE BCTaBJE€Ha pacceu-
BaroIlas JINH3a TaKoro ’Ke JUaMeTpa ¢ ONTHYECKOW Cuioi D =
IJIacTHHA
. . .
I —— JanTp. 3a JIMH30# Ha JBOWHOM (DOKYCHOM PacCTOSHHH Pac-
_ =
JIHH3a HOJIOXKEHA CTEKJISHHAS IIOCKONApalIeNibHas IJIaCTHHA C TOKa-
O O sarenem npenomiteHus # = 1,5 u ronmmmuoi - = 120 cM, a 3a Hel
B A b7) Ha PacCTOSHUM /1 PacoNoKeH dKpaH. W miacTuHa u dKpaH Ia-
—_ paJuIebHEl CTEHE W TUTOCKOCTH JIMH3BL. JIMH3Y OCBEINAIOT Tia-
- ‘ ‘ PAUTETLHBIM TIIABHOM ONTHYECKOH OCH MIMPOKHM MyHKOM CBe-
2 F | h \ h ta. Haiitn paguyc cBetsioro msaTHa Ha 9KkpaHe. [Ipyu MajbIxX yr-
nax npuusTH tg 0L~ SInAL .
Pemenne:
®DoKyCHOE PacCTOSHKE JIUH3BI paBHO [/ = —=-3 M.
D
G. IllapaienbHbIH Iy40K CBETa, PO/ YePe3 pacCEHBAOIIYIO JIMH3Y Mapall-
JIEJIBHO TJIABHOM OTITHYECKOM OCH, Jajiee PaccenBaeTcs TaK, Kak OyITo JIy-
YH BBIXOJSAT W3 MHUMOTO (hOKycCa ClIeBa OT JIMH3HI U3 TOYKU A, T.€.
cTeHa B o _ |
B Od=|F] =3
e TP
Taxum obpazom AB = OA + 2|F| =9 m.
3
—=Jr . o°P d / 2 0,03
o W3 pucynka Haifnem tgol = —— = —— = =0,01.
AP B o4 |F| 3
1 n 5 . sinae tga 0,01
13 3akoHa npenomiaenns Haiiiem tgf3 ~sinfd = ~ =
I | n n 1,5
2 F h h Paguyc nsTHa Ha SKpaHe

R=AB-1g(a)+h-1g(f)+h-1g(@)=9-0,01+12- 01(;1

b

+1,2-0,01=0,114
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Kpurepun onenku bayn
IToka3aH xoJ Jtydelt ociie IpeJoMIIEHHS B JINH3€E U IUIACTUHE, OIIPEIEIEHO T10- 6
JIO)KEHHE CBETJIOrO MATHA Ha SKpaHe, 3amicana GopMyria MO3BOJISIONIAs BEIYUC-
TUTH ero paauyc R = AB-tg(a)+h-tg(B)+h-tg(a)

1 1
OmnpeneneHo GOKyCHOE pacCTOsSIHUE JTUH3BI F' = B=-3 M
[To ¢popmyre TOHKO JIMH3BI ONIPEAETICHO MOJIOKEHNE N300paKEHHS HCTOYHUKA 5
B JIMH3€ 3 M CJIeBa OT He€, U PaCCTOSIHUE OT 3TOT0 N300paXKEeHUs JI0 TUIACTHHBI
AB=9m
W3 pucyHnka HalineH Tanresc yraa « :tga =0,01 2

0,01 5
W3 3akoHa npenoMIieHHs ONpeIesIeH TaHTeHe yriia 3 1gff = 15
b

Jla" OTBET Ha BOIIPOC 3aJjaul — paJinyC MITHA Ha KpaHe — 11 cm 1




