3aganus oro0opouHoro 3rana Oaumnuaabl IkoJILHUKOB CIIOLY mo
¢pusuxe 2023-2024 rr.

YyactHukam otOopouHoro srana Onumnuansl mo ¢usuke u3 §-10X KiIaccoB mpeayaraics
BapHaHT, COCTOSABIIMK M3 6 3amay, ydacTHMKam u3 11 kiacca — u3 7. Kaxpas u3 3agau
COCTaBJIAJIaCh B HCCKOJIBKHUX BapuUalusiXx, BBI6I/IpaBH_IaSICSI CHCTEMOH IIPpOBCACHUSA OJ'II/IMHI/IaI[BI
ciydaiiHeiM oOpazom. IIpu mpoBepke mHpoBepsach KOPPEKTHOCTh BBEAEHHOTO B CUCTEMY
YHCIOBOrO OTBETa. YacTh 3a7a4 NpeAiaraiuch K peleHHI0 yYacCTHUKAaM Pa3HbIX KiaccoB. Hinke
B 0003HAYCHHSX 3a/1a4 YKA3bIBACTCS, YIaCTHHKAM M3 KaKHX KJIIACCOB OHHM IPEIHA3HAYAIUCH.

CTpykTypa pa3oueHnus TeM 3a7a4 0 BAPUAHTAM /ISl Pa3HbIX KJIACCOB:
8 — cuia TArM, MOIIHOCTb,

8 — paBHOMepHOE BIKEHUE, paboTa ¢ rpadukom;

8-9 — runpaBnudeckuii mpecc;

8-9 — mIoTHOCTH BelecTBa, cujia ApXUMena;

8-9 — cuna Taru, mouHocTh+KII/;

9-10 — poruaru;

9-10 — paBHOYCKOpEHHOE OJJHOMEPHOE ABUKEHHE B TOJI€ CHIIbI TSKECTH,
9-10 — seKTpUYECKUE TICTIH;

10-11 — mporiecchl B ueanbHOM Ta3e, ypaBHeHne MeHneneeBa-Knaneiipona, quarpaMmmeal;
10-11 — mexaHuveckue KoJieOaHus, 3a/1a4a ¢ TpaduKoM;

10 -11 — paBHOYCKOpPEHHOE TBU)KECHUE,;

11 — onTUMHU3ALINS «HAKOTIUTENS MEXaHUUECKOM SHEPTUu;

11 — nBXeHNWE B MATHUTHOM II0JIE;

11 - ABWIKCHUC 3aPSAKCHHBIX YaCTUI B IIJIOCKOM KOHICHCATOPC.



8.1. Bapuanr 1

[Tpu nBuxeHnu Ha ckopoctu 120 KM/4 ABHraTenb KBaIpOLMKIAa pa3BuBaeT cuiy taru 450 H.
Paccuuraiite monesHyr0 MOIIHOCTb ABUIaTesl MPU ABMKEHMHM C TakoM CKOpocThio. OTBeT
NPUBEINTE B BAaTTaX, OKPYIJIMB J0 OJMKANIIEro eJIoro Yucia.

Pemenue:

1) N=A/t=Fum*S/t, rae t — Bpemst 3a KOTOPOE OH MPOXOIUT PACCTOSHUE S

2) N= Frra™Vv (1000M/3600c) (71100 BBIYHCIIATH BPEMsI Y€pe3 MyTh U CKOPOCTH)
OrtBet: 15 000 Br
Bapuanr 2

[lpu nBwxenun Ha ckopoctu 60 KM/4 ABHUraTens TpulUKiIa pa3BuBaer cwiry Tsaru 300 H.
Paccuuraiite monesHyr0 MOIIHOCTb JBUIaTesl MPH JBMKEHMH C TakoM ckopocThio. OTBer
IPUBEANUTE B BaTTaX, OKPYTJIUB 10 OJM>KaUIIEero 1eJIoro Yucia.

OtBer: 5000 Bt
Bapuanr 3

[Ipu nBW>XEHUU HA TPAKTOPE HA HEKOTOPOH CKOPOCTH Vo MOJe3Has MOIIHOCTh cocTaBisieT 165
kBT. Cuina Tsru, qeiicTByoIas Mpu 3TOM Ha TpakTop, paBHseTcs 9.9 kH. PaccuuTaiite ckopocth
TpakTopa Vo. OTBET MpUBEIUTE B KM/4, OKPYTJIUB 10 OJIMKAMIIEro 1eI0ro 4ucia.

Pemenmue:
1) N= Fra™S/, re t— BpeMs 32 KOTOpOE OH MPOXOUT PACCTOSHUE S, TO €CTh S/t=V
2) V[m/c]= N/Fsru
3) Vv[km/a]=V[m/c]*3.6

Otger: 60 kM/4

Bapuanr 4

[Tpu nBHKeHUM KapTa (MPOCTEUIINI TOHOYHBIM aBTOMOOMIIb) [0 Tpacce Ha HEKOTOPOIl CKOPOCTH
Vo ToJIe3Hasi MOIMIHOCTH cocTaBmia 8 kBr. Cuia Tsarm, neiicTBoBaBIas MpW 3TOM Ha Kapr,
paBHsnack 600 H. PaccuuTaiite ckopocTh Tpaktopa Vo. OTBET NpUBEAUTE B KM/4, OKPYIJIUB JI0
OnmKaiiiiero 1enoro Yuchia.

OrtBer: 48 kM/4.

8.2. Bapuanr 1

JIudgt HeOockpeda MOXKET MepeMeniaTbcss paBHOMEPHO BBEPX CO CKOPOCTHIO 2 M/C M BHHU3 CO
ckopocThio 3 m/c. [l Toro, 4ToObI NPEOIONETh OAMH TaX JTUPTY HEOOXOIUMO MEPEMECTUTHCS
Ha 3 M. Onpenenure 1o rpaduKy, Ha KaKOM 3TakKe OKazayics Ju(T B MOMEHT BpeMeHH {1, ecin
W3HAYaJIbHO OH HaXOoJuiCs Ha 21-M sTaxke. B oTBeTe yKaKuTe 4MCI0 — HOMEp dTaxa.
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Pemnenune:

I'paduk no3BosieT ONpeeNnTh NepeMelieHre TudTa ¢ Hayaa ABKeHus. OTpunarenbHas
CKOpPOCTh 0003HAYaeT U3MEHEHNE HANPaBJICHUS IBUKECHU:
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B urore momygaem, 4to TUQT OKazaics Ha TOM XKe dTaxke, ¢ KOTOPOTrO CTapTOBAIL.
OrtBet: JIudt B utore okazaics Ha 21 staxe
Bapuanr 2

JIudgt HeOockpeba MOXKET MepeMeniaTbcss paBHOMEPHO BBEPX CO CKOPOCTBIO 4 M/C M BHHU3 CO
CKOpOCThIO 3 M/c. [l TOro, 4ToObI MPEOAO0IETh OJUH ATaX JTUPTY HEOOXOAUMO EPEMECTUTHCS
Ha 3 M. Onpenenure 1o rpaduKy, Ha KaKOM JTaKe OKazajics JUQPT, €CIM W3HAYAIBHO OH
Haxoawics Ha 10-M sTaxke. B oTBeTe ykakuTe 4yuCiIo — HOMEp 3Taxa.
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Penrenne
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Oteert: JIudt B utore okazancs Ha 90 staxe

8-9.1. Bapuanr 1

Bacunuit npoBoANT 3KCHEPUMEHT M0 U3YYEHUIO IIJIaBaHUs JibJa B COJIEHOM BoJie. [ aToro
Bacs B34 nefsHOM KyOUK U3 IpecHoi Boabl 06beMoM 125 cM® 1 IOrpy3ui ero B BOLY, B3ATYIO
U3 CaMOro COJIEHOTO Mopsl Ha miaHeTe — MeptBoro mopsi. B MepTBom Mope oObeMHast 10515
cosia B Bojie paBHa 30%. Uemy okazascs paBeH 00beM MOTPYKEHHOW YacTH KyOHKa Jibjia B BOJIE
13 MeptBoro Mops? IlnotHocTs mpecHoit Bogs 1000 kr/m®, mnoTHOCTS Tb12 900 KI/M,
TI0THOCTE ol — 2180 kr/m®. OTBeT NpUBEUTE B KyOMUECKHX CAHTUMETPAX, OKPYIJIUB JI0
Onmxkaiiiiero uenoro yucina. TasHueM Kkyouka npeHedperure. O6beM pacTBOpa CUUTANTE
PaBHBIM CyMMe 00BEMOB KOMITOHEHT.

Pemrenne:

Ha xy0Ouk npa B BoJie IeHCTBYIOT cHJla TsKecTH U cuia Apxumena. [lockonbKy KyOuK miaBaer
B BOJI€ (ITOKOUTCS), 3TU CHJIBI YPaBHOBEIIMBAIOT APYT JIpyra:

Myyed = VnorppMmg => pKy6VKy6 = VnorppMm => Vnorp = pKy6/pMmVKy6'

IZI€ PMm — IJIOTHOCTH COJIEHOM BOJBI M3 MepTBoro Mops. [l pacuera ee mI0THOCTH BO3bMEM |
m® Boziel. CornmacHo ycnoBuio 30 % 3Toro o6bema GyIeT COCTaBIATh COMb, a ocTaBumecs 70% -

BoJza. [loaTtomy numeem:
Pum = (0.3 %2180 + 0.7 * 1000) = 1354 xr/m°
Viorp = 83 cu®
OtBer: 83 cm®
Bapmuanr 2

Bacunumii npoBOAUT 3KCIEPUMEHT MO U3YUYEHUIO MJIABAHUS JIbJIa B COJIEHOM Bojie. J{iist aToro
Bacs B34 eIAHOMN KyOUK M3 PecHOi BOIBI 06beMoM 125 cM® 1 IIOrpy3HII €ro B BOJLY, B3STYIO
u3 Kpacnoro mops. B Kpacnom mope o6beMHast 107151 conu B Bojae paBHa 10%. Uemy okazaincs
paBeH 00bEeM MOTPYKEHHOM YacTh KyOuKa JibJia B Bojie n3 MepTBoro mops? [moTHOCTh mpecHOM
Bozbl 1000 kr/m2, mrotHOCTH Jba 900 Kr/M, utoTHOCTH comn — 2180 kr/m°. OTBer MPUBEIUTE B
KYOMYECKHUX CaHTUMETpPax, OKPYIJIUB A0 OJNFKAUIIero 1neaoro uncia. TasHueM KyOuka
npeHebperute. O6beM pacTBOpa CUNTAUTE PAaBHBIM CyMME 00BEMOB KOMITOHEHT.

Oteer: 101 cMm®
Bapuant 3

B skcniepumenTe KyOuK Jibaa 00beMoM V OIyCTHIIM B CTaKaH ¢ IPECHOM BOJIOH, @ BTOPOM TaKOM
e KyOHWK OTMyCTHJIM B CTaKaH C COJICHOM BO10i. OKa3aiock, 9To 00beM MOTPY>KEHHOM YacTh
JBJa B IpecHO Bojie Ha 37% Ooubliie 00beMa MorpyKEHHON YacTH B COJICHOM BOJIE.



PaccunTaiiTe maoTHOCTH conieHOM BOAbl. OTBET MPEICTaBbTE B KF/MS, OKPYTJIUB 70 OIrKauImero
nesoro uucina. [lmotHocTs mpecHoit Boasl 1000 kr/m®. TasHuem ky6uka npenedperute. O6bem
pacTBOpa CUMTATEe paBHBIM CyMME 00bEMOB KOMIIOHEHT.

Pemrenne:

Ha xyOuku nib1a B BoJie IGHCTBYIOT CHJIa TsHKECTH U cria Apxumena. [1ockoiabpKy KyOuKu
IUIaBAIOT B BOJIE (TIOKOSTCS), 3TU CHJIbI yPAaBHOBEIIMBAIOT APYT Apyra. [t KyOuka B mpecHou
BOJIC MOJKHO 3aI1UCaTh:

meGQ = Vnorp,lplg => p}(y6VKy6 = Vnorp,lpl => Vnorp,l = pKy6VKy6/p11

re p1— IUIOTHOCTh IpecHOM BOJbI. [I1st KyOuKa B COJIEHOM BOJIE aHAJIOTUYHO:

mlcy6g = Vnorp,zng => pKy6VKy6 = Vnorp,zpz => Vnorp,z = pKy6V}<y6/p2r
r7€ p 2 — IJIOTHOCTh COJICHOM BOJIbI. TOT1a OTHOILIIEHUE TIOTPY>KEHHBIX YacTel OyieT:

Vnorp,l — & - 137

Viorpz  P1
=>p, = 1.37 * p; = 1370 kr/m3
Otser: 1370 xr/m®
Bapuanr 4

B skcnepumente KyOuK Jibjia 00beMOM V OIYCTHIIM B CTaKaH C MPECHOM BOAOMN, a BTOPOH TaKoi
e KyOUK OMyCTUJIM B CTaKaH ¢ cojieHoU Boaoi. Oka3anaock, 4TO 00bEeM MOTPYKEHHOM YacTh
JbJa B IipecHoi Boje Ha 12.6% Gomnplie 06beMa NorpyKeHHON 4acTH B COJIEHOH BOJE.
PaccunTaiiTe IIOTHOCTE COJEHOH Boabl. OTBET MPeICTaBbTE B KI/M°, OKPYITIUB [0 GIMKaHIIero
nesnoro gucina. ITmoTHOCTH TIpecHoi Boasl 1000 kr/m°. TasHMEM Ky6HKa npeneOperute. O6beM
pacTBopa cuuTaiiTe paBHBIM CyMME 00bEMOB KOMITOHEHT.

Otser: 1126 xr/m®
8-9.2. Bapuant 1

MOTOUUKIUCT IBUXKETCS Ha cKopocTu 144 km/4. Pacxon OGeH3KHa py 3TOM cocTaBisieT 4 J1 Ha
kaxapie 100 kM, KITJ] aeuratens paBen 25%. PaccuuTaiite cuity TSTH, NeHCTBYIONIYIO HA
MOTOLMKJI Y TakoM JiBHkeHuHu. OTBeT npuBenute B HploToHaxX, OKpyriiuB 10 OauKaiiiero
nesnoro uncia. [TnotaocTs Gensuna 800 Kr/M°, yembHas TEIIoTa cropanus 6eH3una 46.0
M/Ix/kr.

Pemrenne:

KIIJI nBuratesns no onpeieleHuIo paBeH OTHOIICHHUIO T0JI€3HON paboThl K 3aTpaueHHON
DHEPIrUH:

FI‘HFI/I TOIIJINBA

qm
=> Fraru = KII/ * .
quOHJII/IBa S

TI€ q — yAelbHas TEeIUIOTa CrOpaHus TOIUINBA, S — MPOWUJIEHHOE paccTostHue. Maccy TornmBa u
MPONIEHHOE pacCTOSIHUE OepeM U3 JaHHOTO MO YCJIOBHUIO 3a/1auM pacxoja ToriuBa. Macca
TorunBa (3aTpaunBaemas Ha 100 kM) ipu 3TOM OyIeT:

KIJ =

mTOHJ’II/IBa = V * pTOH}II/IBa

U Torma uckomas cuiia TSAru OyJeT paBHa:



800[ ]

S0y = J68IH

14
Frarn = KHA=kg4&§993=025*46*1oﬁrl] % 0.004 [M3] *

Oteet: 368 H
Bapuanr 2

JlerxoBoii aBTOMOOWMIIb ABIKETCS HA CKopocTH 144 km/4. Pacxon 6eH3MHA IPH 3TOM COCTaBIISIET
10 5 na kaxnaeie 100 kM, KIT/1 nBuratens pasen 33%. PaccuunTaiite cuy TSrH, JEHCTBYIONTYIO
Ha MOTOLIMKJI MPY TaKoM JBMKeHuU. OTBeT npuBeauTe B HproToHaX, OKpYrIuB A0 Oirkaiiiero
nesoro gucia. [Imoraocts 6ensuna 800 KF/M3, yaelbHasl TeIIoTa cropanus 6en3una 46.0

M /Ix/Kr.

OtBet: 1214 H

Bapuant 3

JlerxoBo¥ aBTOMOOWMIIb ABIKETCS HA ckopocTH 144 km/4. Pacxon OeH3MHA ITPH 3TOM COCTABIISIET
10 11 Ha kaxabie 100 km. Cuna 1sru, AelcTByomas Ha aBToMoOuIb, paBHa 1.3 kH. Paccuuraiite
KIIJl nBuratesns aBTOMOOWIIS TP TaKOM ABIKEHHH. OTBET IPUBEANTE B MPOLICHTAX, OKPYTITUB
710 6mmkaitmero renoro uucna. Ilnotaocts 6ensuna 800 kr/m®, yiensHas TemioTa cropanus
ocnszuHa 46.0 MJIx/kr.

Pemrenne:

KIIJI nBuratesnst mo onpeaeieHru0 paBeH OTHOIICHHUIO TTOJIE3HOM pabOoThHI K 3aTpauyeHHOM
SHEPIruu:

FI‘HI‘I/IS
Kl =———,
quOl'IJII/IBa
IJle q — ylelbHasl TeIIoTa CropaHus TOIUIMBA, S — MPOHAEHHOE paccTosHIE. Maccy TOIUIHBa |
IPOIICHHOE PacCTOSTHUE OepeM U3 IAHHOTO I10 YCJIOBHIO 3a]Ja4M pacxoja TorumBa. Macca

TorutnBa (3aTpaunBaemasi Ha 100 kM) ipu 3TOM OyneT:

mTOH]II/IBa = V * pTOH}II/IBa

U Torna uckomsrii KITJ[ 6ynet paBeH:
KIIJ = M = 1300[H] * iR 10°[v] — 0.3533
Mronnuea 46 x 106 [E] * ()_()1[1\/[3] * 800 [F]

OtBer: 35%
8-9.3 Bapuant 1

Jis  momHATHS aBTOMOOWJISE aBTOMEXAHHMKHM HCIOJb3YIOT THAPABIWYECKHHA IMOIBEMHUK,
paboTarouii Mo NPUHLIKIY THAPABIMYECKOro npecca (cM. pucyHok). [1iomaas Manoro nopixs
B 10 pa3 meHblIe miomaan 6ospuero nopuHs. Kakyio paboTy Hy)KHO COBEpIIUTH HaJl MajbiM
HOpIIHEM, YTOOBI MOAHATH ABTOMOOWJIb MAaccoil 2 TOHHBI C IOMOUIbIO 3TOT0 MOJBEMHHUKA,
OIYCTHB IIPHU 3TOM MaJIbIi mopuieHs Ha 1 M. YckopeHue cBOOOIHOTO MaJieHHus IPUMUTE PaBHBIM
10 M/c?, Maccoii MOpIIHEH M TpeHHeM B cucTeMe mpeHeOperute. OTBeT mpuBemuTe B KJIK,
OKPYTJIUB 710 OJIM>KaMIIero 1eiaoro yucha.



Pemenne:

F1/S1=F2/S> — popmyna ruapasmudeckoro npecca (S miomazap) Fi= F2S1/Sz, rae F2 = mg
A1=F1h; — pabora KOTOpYIO MBI COBEpILIAEM HaJl MaJIbIM TOPIIHEM

A1= mg(S1/S2)h; = 2000*%10*0,1*1 = 20001 = 2k Ik

Bapuanr 2

JUis  Toro 4roObl MOAHATH aBTOMOOWIIb, ABTOMEXAaHUKU HCIOJNB3YIOT TUAPABIMYECKUI
HOIbEMHUK, PabOTAIONIMKA [0 NMPUHLMITY THAPABINYECKOro mpecca (CM. pucyHOK). [lmomans
masioro nopimHs B 10 pa3 Menbiie miom@aaud Oosnbiiero mnopmHs. Kakyio paboTy HyXHO
COBEPILUTHh HAJ MaJbIM HOpPIIHEM, YTOObI MOAHATH aBTOMOOWIb Maccoi 2 TOHHBI Ha 10 cwm.
YcKkopeHue cBOOGOIHOTO MajieHUs TpUMHTE paBHBIM 10 M/c?, Maccoif MOpIIHEH M TpPeHHEM B
cucrteme npereOperure. OTBET npuBeAUTE B K/, OKpYyriuB 10 OiMKalIero 1eaoro Yucia.

OtBeT: 2 x/[x



9-10.1. Bapuanr 1

OaHOPOIHBIN MaCCUBHBIN CTEPKEHb 3aKPEIIEH ¢ OAHOI0 KOHIIA HA IIapHHUPE, BOKPYI KOTOPOTO
OH MOET cB00O0IHO Bpammathkcs. C Ipyroro KOHIA CTEPKEHb MPUKPEIICH K MOTOJIKY MPYXHUHON
xectkocThio 200 H/M. Ompenenute Maccy CTEpXkHS, €CJIM CHCTEMa HAaXOJIUTCS B PAaBHOBECHUU,
CTEep>KEHb OPUEHTUPOBAH FOPU3OHTANIBHO, IIPY’KHHA BEPTUKAJIbHAS, a €€ PACTSHKEHUE COCTABIISIET
5 cm? Pazmepamu mapHUpa U Maccoi Ipy>KUHBI IpeHeOperuTe, yCKopeHue cBOOOIHOro NaieHus
npumute paBHbIM 10 M/c?. OTBET NpUBEaUTE B KUIOTPAMMAX, OKPYTIIMB JI0 GIMKAKIIEro Lenoro.

Pemenue:

A 4

IIpumem 3a L umny Beero crepxkHs. Ha crepkeHp IeHCTBYET cuiia mg MPUIIOKEHHAs K LEHTPY
Macc, TO €CTh K LeHTpY cTep kHsl. [1nedn cun Oyem oTKIaibIBaTh OTHOCUTENBHO IapHupa. [1ineuo
CHJIBI TSDKECTH OTHOCUTENbHO mmapHupa 0.5L. IIoMHMO CHIIBI TSKECTH Ha CTEP)KEHb JEHCTBYET
CHJIa YIPYTOCTH NPYKUHKU kAx, riedo 3Toi cuiibl paBHO L. 3anuiem nmpaBuio MOMEHTOB:

M; = M, => 0,5mgL = kAxL => mg = 2kAx
BeIpazum Maccy ¥ OJICTaBUM 3HAYEHUSA:

2kAx 2 %200 % 0,05
m= = = 2 KT
g 10

OTBeT: 2 KT
Bapmuanr 2

OnHOpOIHBIN CTEP>)KEHb MAacCOM 2 KT U JUIMHOW | M 3aKpeIUi€H ¢ OJHOro KOHIlAa Ha IIApHHPE,
BOKPYT KOTOPOT'O OH MOXET CBOOOJHO Bpamiatbes. Ha HEKOTOpOM pacCTOSIHMM OT IIapHUpa
CTep>KEeHb TPUKPEIUICH K MOTOJIKY NpYyKuHOU kectkocThio 200 H/M. Ompenenure, Ha Kakom
paccTOSHUY OT IIapHHUPA PACIOOkKEeHa TOYKA KPEIUIEHHs IPYKUHBI, €CIM CUCTEMAa HaXxOJIUTCS B



PABHOBECHHM, CTEPKEHb OPUEHTHUPOBAH TOPU30HTAIIBHO, IPYKHHA BEPTUKAJIbHA, a €€ PACTSKEHHE
cocraBinsieT 5 cm? Pasmepamu mapHMpa M Maccoil IMpYyXUHBI IPEHEOPETUTE, YCKOpEHUE
cBOOOIHOrO TmajieHus IpuMuTe paBHbIM 10 M/c?. OTBeT mpuBeauTE B METpPaX, OKPYIIHB JI0
OsvpKaiIiero Lesnoro.

OtBer: 1 M
9.10.2 Bapuanr 1.

Manbuuk cTpenser u3 pyXKbs B LIaXTy, IyOMHa KOTOpoH cocraBisieT 875 MmerpoB. HavuanpHas
CKOpOCTh Imyiu paBHa 150 M/c u HampaBlieHa BEpTHKAIBHO BHHU3. Haiinure, yepe3 kakoe BpeMs
II0CJI€ BBICTPEJIa MaJIbUMK YCIBIIIUT, YTO MYJsl JOCTUIJIA IHA. Y CKOPEHHE CBOOOJHOIO MaJIeHus
npumuTe paBHEIM 10 M/c?, ckOpocTh 3Byka 330 M/c, CONPOTHBIEHHEM BO3IyXa IpeHeOperuTe.
OTBeT npuUBEIUTE B CEKYHAX, OKPYIJIUB J10 OJIMKANUIIEro LEeNoro.

Pemenne:
Bpewmsi, uepe3 KoTopoe MalbuuK YCIBIIIUT 3BYK OMpeensercs mo Gopmye:

tO = tl + tz, (1)
rac tl — BpEMs, 3a KOTOPOC ITYyJIsA AOCTUTHET JIHA, tz — BpEMs, 3a KOTOPOC 3BYK IIPCOIOJICET TOKE
pacCTodHUE, paCIIPOCTPAHAACH CO JHA IIAXTHI.

Jist TOoro, yToOBl HANWTH t1, UCTIONB3YeM (POPMYITy PpaBHOYCKOPEHHOTO JBM)KEHUS B I10JIE
TSKECTH:

t2 2
S = Vot, + ng. @
[Momyunm t; = 5c.
[anee Haiinem Bpems t,.

S (©)
tz =0
Vig
[Monyunm t, = 2.65 .

Tormat, =t +t, = 7.65c.
Otser: t, = 8 C.
9-10.2 Bapuanr 2.

Manpuuk cTpeisieT KaMHEeM M3 poraTk B ImaxTy. HadampHasi CKOpOCTh KaMHs paBHa 35 M/c U
HarpaBJieHa BEpTUKAJIbHO BHU3. HaiiauTe riryOMHY MIaxThl, €CJIM U3BECTHO, YTO 3BYK yAapa KaMHS



0 €€ THO MaJTbUMK YCIIbIIIAN uepe3 14 ceKyH Oociie TOro, Kak BEICTPENINII U3 POTaTKH. Y CKOPEHHUE
cBOOOIHOrO MajieHus mpuMHuTe paBHBIM 10 M/c?, ckopocTh 3Byka 330 M/C, CONpOTUBJIEHHEM
BO31yxa npeHeoperute. OTBET NPUBEIUTE B METPax, OKPYIIIUB 10 OJIVIKAMIIEro 1esnoro.

OtBer: S = 990 M.
9-10.3 Bapuanr 1.

Jlamna HakanuBaHHs compoTHUBiIeHHEM 5 OM MOAKIIOYEHA K UCTOYHUKY IMUTAHHUS MEAHBIMU U
ATIOMHUHHUEBBIMU TIPOBOJIaMH, KaK MOKa3aHO Ha pUCYHKe. B Ta0nuile mpeacTaBiIeHbl TapaMeTphbl
KKI0ro TpOoBOAa: HOMeEp, anuHa L, miomane momepedHoro ceueHus S W marepuan. Ha
MCTOYHMKE BbICTaBjeHO HampsbkeHue 12 B. Haitaure cuimy Toka, mpOXOASILEro yepe3 Jiamiy.
OtBer npuBeauTe B amIepax, OKpyrjiuB 10 LEN0ro. Y IeJIbHOE CONPOTUBICHUE MEIU 1.72-10°8
OMm-M, amomunus — 2.70-10% OmM, BHYTpeHHNM CONPOTHBIEHHEM HCTOYHMKA TIPEHEOPETHTE,

COIIPOTUBJICHUE JIAMIIbL CUMTANWTE MOCTOSHHBIM.

1
Ne| L,m S, M Marepuan
1 30 |7.0-1077 Menpb
12B
— 2 25 | 3.0 -1077 | AmromuHHui
\ 2 3 3 8 8.0 -1077 Menb
4 4 45 11.0 -10°° Menb
Pemnenne:

HOCTpOI/IM OKBHUBAJICHTHYIO CXEMY:

12B
g ®

Haiigem o61uee CONMPOTUBJICHHUC LICIIN:

(Rz + R3) "R, (1)

Ry=R, + T,
0 'R, +R; +R,

rae Ry, Ry, R3, R4 — CONPOTUBIIEHUE KAXIOTO U3 TPOBOOB:



 Puews -l 172 -1078-30 )

R, = = 0.7371
1 ) 7-10~7 0.7371 Om,
Punon - Ly 2.7 +1078 - 25 3)
2 5 3107 >Om,
Puems -z 172 -107% - 8 4)
Ry = - = 0.172 Om,
3 53 8-10-7 M
o _Puenly 17210745 5)
tT s, 1-106 P

rae l, u s, — JUTMHA ¥ TUIOIIA (b TIOTIEPEYHOTO CEUSHUS KaXI0T0 IIPOBO/IA.

[ToxcTaBuB 3HAYCHHSI U3 YCIIOBHS 3aJ1a4H, TIOJyYHUM O0IIIee CONPOTUBIICHHE Iienu: Ry = 6.32 Om.

Toraa Tok, MPOXOASIIKI Yepes JIaMIly, Oy/IeT ONPEeAEATHCS BEIPAKCHUEM:

u (6)

Iy = —,
0 RO

IloxacTaBuB 3HAUCHUS HaIpsKCHUA Ha HCTOYHHUKEC U 06mee COIIPOTUBJICHUEC IICTIN, ITOJITYIHUM! 10 =

1.898 A.
Otser: [) = 2 A.

Bapuanr 2.

Jlamna HakanuBaHus conpoTuBieHueM 4 OM MOAKIIOYEHA K UCTOYHUKY NMUTAHUS MEAHBIMU U
IIOMUHHUEBBIMU IIPOBOJIaMH, KaK MOKa3aHO Ha pUCYHKe. B Tabnuile mpeacTaBieHbl TapaMeTphl
KaXJIOT0 TMpoBOJA: HOMep, JumHa L, turomanp momepeyHoro cedeHus S u martepuan. Ha
WMCTOYHHKE BBICTaBJeHO HampspbkeHue 12 B. Haitaute cuimy Toka, mpOXOMSINEro 4Yepe3 JIamily.
OTBeT mpuBeMTE B aMIepax, OKPYIIUB [0 LeJ0ro. YIenbHOe compoTHBIeHue Menu 1.72-108
Om-M, amomunns — 2.70-10® OmM, BEYTpeHHUM CONPOTHBIEHHEM HCTOYHMKA TIPEHEOpErHTe,
COIPOTHBIICHHUE JIAMITbI CUUTANTE TOCTOSHHBIM.

! 2 Ne| L,m S, M? Marepuan

11 21 |21-107° Menp
12 B—_— 2 5 2.6 -107% | Amomunuii
\ 3 18 2.9-107° | Amomunwuit

i 4 | 17 |27 -10°° Menp

OtBet: [ = 3 A.



10-11.1 Ha HeBecOMOM 3JIaCTUYHOM JKTYT€ IOJBEIIEH TPY3UK HEKOTOPOW Macchl. ['py3uk
CMEIIAIOT U3 MOJIOKECHUSI PABHOBECHSI M OTITYCKAIOT, B PE3yJbTaTe Yero OH HAYMHAET COBEPIIAThH
BEePTHKAIbHBIE KOJICOaHUS. 3aBUCUMOCTh CMEIIEHUS TPy3MKa OT BPEMEHHU NpPECTaBJICHA Ha
rpaduke. Onpenennure pacTsKEHHUE KIyTa B COCTOSIHUH MOKOs. OTBET MPUBEAUTE B CAHTUMETPAX,
OKPYTJIUB JI0 OJIMKAKIIIETO 1EJIOro 3HAUYCHHUs. Y CKOPEHHE CBOOOHOTO MaICHUS IPUMHUTE PABHBIM
10 M/c?, Maccoii KTyTa mpeHebperure.

Bapmuanr 1:
4 T
= 2 i
Q
)
e
Q O [ .
=
[4}]
=
O 2t |
_4 | | | |
0 2 4 6 8 10 12 14 16
Bpewms, ¢
BapuanT 2:
3 T T T T
2 i
s
Ot j
[4}]
3
Q O [ -
=l
2f 1
Q
2+ -
_3 | | | | | | | |
0 1 2 3 4 5 6 7 8 9
Bpewms, ¢
Pemenue:

U3 rpaduka MokeM ONpeeTuTh Mepro] KoJeOaHui Tpy3uKa, KOTOPHIH CBS3aH ¢ Maccoi rpy3uka
1 KECTKOCTBIO JXT'yTa 1Mo hopmyre:

T_Z\/ﬁ_>m_T2
T NNE Tk T 4n?

2 3axkoH Hrerotona IJId PpaCTAKCHUS KI'yTa B COCTOAHHUU ITOKOS:

mg = kAx
Ortkyna:
Ay = m T?
x= k 9= 472 g
T2 16[c?]

10 [C%]=405 CM.

472

- _m __ T2
Bapuant 1: T=4 ¢, Ax = 9 =.=9=



. _m 1% 16[c?]
Bapuanr 2: T=3 ¢, Ax = 9 =29 ==

* 10 [5]=228 cm.



10-11. 2 Bapuasnr 1.

H3MeHeHne COCTOSHUS HCKOTOPOI'0 NOCTOSIHHOI'O KOJIMYCCTBA UACAJILHOT'O ra3a NpCACTaBJICHO
Ha auarpamMme.

VA

5\/o—t— 1 2 1
Vo=—— 2 5
R

TO 5To T

Bri6epute BepHbIe YTBEPKICHUS:

A) mporiecc 1-2 — U3otepmuueckoe cxxatue? (BEpHO)

0) 2-3 — u3oxopHbIi nporecc? (HEBEPHO)

B) JIaBJICHUE HJICATHHOIO Ta3a B TOYKE 5 B TPU pa3a MEHbIIIE, YeM B Touke 1?7 (HeBEepHO)

T') IaBJICHUE UJICATLHOTO Ta3a B TOUKE 5 B TpH pasza O0JbIle, yeM B ToOUke 2? (BEpHO)
Pemenne:

a) [la. Ha quarpamme mexxay Toukamu 1 u 2 n300paskeH IpoIecc H30TePMHUECKOTO CHKaTHS.

6) Her. HpOHCCC 2-3 He SBICTCA HU30XOPHBIM, TAK KaK JaBJICHHUC HA 3TOM YYACTKC AUarpaMMbl
MCHACTCA.

B) Her.
PaccmoTpuM cooTHOIIEHUE UACATBHOTO Ta3a JjIsl TOUEK OJUH U TISITh.
(PLV)/Ty = (PsVs)/Ts
(P15V,)/5Vy = (PsVp) /15T,
P, = P;/15

Takum 00pa3om, 1aBlIeHHE UJICATHLHOTO Ta3a B Touke 5 B 15 pa3 Oosbie, 4em B Touke 1.
r) la.
PaccMoTpuM COOTHOIIEHHE HICATBHOTO Ta3a sl TOYEK OJHH H TISITh.

(PsVo) /15Ty = (P,V,)/5T,

Ps = 3P,

Taxum 06pa3oM, 1aBJIeHHE UICAUTBHOTO ra3a B Touke 5 B 3 pa3a 0oJblie, 4eM B TOUKe 2.



Bapuanr 2.

H3MeHeHne COCTOSHUS HCKOTOPOI'0 NOCTOSIHHOI'O KOJIMYCCTBA UACAJILHOT'O ra3a NpCACTaBJICHO
Ha JuarpamMme.

Brib6epute BepHbIe YTBEPKICHUS:

| I
N NN N

A) 3-4 u 2-3 — u30XOpHBIE MPOIIECCHI? (HEBEPHO)

0) 4-5 — uzoTepmuveckoe ckarue? (HEBEpHO)

B) JIaBJIEHUE UJICAIbHOIO T'a3a B TOUKE | B MATHAECIT pa3 MEHbIIE, YeM B TOUKe 67 (BEpHO)
T') IaBJICHUE UJICATTLHOTO Ta3a B TOUKE 4 B MOJITOpa pasza 00JbIie, yeM B Touke 37 (BEpHO)

3agaua 10-11.3.

W3 BepxHel TOUKH nonymapus (CM. pUCYHOK) ITPOJIeNialid HACKBO3b JIBE IJ1aJIKHE MPOPE3H MO/
yriamu K Beptukaiu 30° u 45°. B Hayano kax a0l U3 npopesei pa3MecTiin o HeOOIbIION
maitoe u ormyctunu. [lycts t1 — BpeMs ABMKeHMS 1aii0bl B Mpope3u, odpasytouieit yroa 30° ¢
BEpPTUKAIBIO; {2 — BpeMsi JBIKEeHUsI Apyroi maiiobl. Haiinute oTHomenwue ti/t. Tpenue

OTCYTCTBYET.

Pemenne:




YckopeHue, ¢ KOTOPBIM Iaiida OyeT CKaThIBaThCA IO TIAAKON Ipopesu, OyIeT paBHO
HPOEKIUHN YCKOPEHHs CBOOOIHOTO MaIeHHS Ha OCh, HAIIPABJICHHYIO BJIOJIb IPOPE3H, TO €CTh

a=g,=gcosu
a=gp=gcosf
Haiinem myiuHbI popeseit, Mo KOTOPBIM CKAaTHIBAKOTCS MIANObI:
l, = dcosa
[, = dcos
dcosa=gcosat?/2
dcosB =gcosPts/2
Otcrona
t, =t, =/2d/g.
BpeMsi He 3aBUCHT OT yriia CKaThIBaHUsI, TOATOMY t1/t> = 1.

Otser: 1



11.1 Bapuanr 1.

Hakonurenp MexaHMYECKOW SHEPrHUHM MOAHMMAET Tpy3 mo maxte. [nmybuna maxtel H. ['pys
npescTaBisieT co00i TBepaoe Teso BhIcOTOM h M 3aHMMaeT yacTh maxThl (cM. puCyHOK). Kakyro
BBICOTY JIOJDKEH HMEThb Tpy3, YTOOBI MPH €ro MOJHOM IMOABEME 3aracajoch MaKCHMajIbHOE
KOJIMYECTBO ME€XaHU4eCKoM 3Heprun? OTBET NPUBEIUTE B METPaX, OKPYIJIUMB J0 LEIO0r0 YHUCa.

— A

Ih
W

Pemenue:

pr3 MOKHO ITOAHATH HAa BBICOTY H-h HaJl OCHOBaHMEM IIaxThl. Toraa 3anacéHHas
MCXaHHUYCCKasA SHCPIUusi 6y,I[eT paBHA

E = Mg(H —h)
IIpu 3TOM Macca rpy3a 3aBUCHUT OT €r0 BbICOTHI
M = pSh
Torna
E = pgSh(H — h)

VYcnoBre MakcuMyMa SHepruu Kak ¢yHkimu h:

dE
E=O
dE
— = PES(H—2h) = 0

Otkyna

BXO)IHBIG JAHHBIC U OTBCTHI.

H=100m=>h=50 ™M
H=150m=>h=75m
H=200m=>h=100™m
Bapuanr 2.

HakomnuTenp MexaHW4YecKOW 3HEPrHH MOJHUMAeT Tpy3 mo maxrte. [mybuna maxter H. I'pys
npescTaBisier co0oii TBEpIOE TEJIO BBICOTOM N M 3aHMMaeT 4yacTh mmaxthl. Ha cKOIbKO METpOB
HY)KHO HapacTUTh BBICOTY Tpy3a, YTOOBI MPU TOJTHOM €ro NOoabEME OBUIO HAKOIUICHO



MaKCHMaJIbHO BO3MOYKHOE€ JII ATOM CHUCTEMbI KOJHWYECTBO MEXaHW4ecKou sHepruu? OTBeT
MIPUBEIUTE B METPaxX, OKPYTJIUB 0 LIEJIOTO YHUCIIA.

Ih
A

Pentenue:

['py3 MoxHO TOTHATH Ha BeicoTy H — h Han ocHoBanmem maxTel. Toraa 3amacéHnas
MexaHU4ecKas FHeprusi Oyner paBHa

E = Mg(H —h)
ITpu 3TOM Macca rpysa 3aBUCUT OT €TI0 BBICOTbI
M = pSh
Torma
E = pgSh(H — h)

OmnpenenuM BBICOTY Tpy3a hg, IPU KOTOPOH HaKAIUIMBAETCS MaKCUMAJIbHOE KOJTMYECTBO
SHEPIHH.

VYcaoBre MakcCHMyMa SHepruu Kak (GyHkimu h:

dE 0
dh
aE _ S(H-=2h) =0
Otkyna
h ! H
)
Torpa rpy3 Ha0 HaApaCTUTh Ha
1
6h =hy — h =§H—h

BxojHbIe TaHHBIE X OTBETHI.

H=100m, h=10m =>dh=40m
H=120m,h=5m=>dh=55m
H=250m,h=50=>dh=75m



11.2 Bapuanr 1

[[npoxwii My4oK 3apsKEHHBIX 9aCTHL], UMEIOLIUX 3apsaa (| U Maccy M, U3HAYAJIBHO JBUKYIIHUXCS
TOPU30HTAIBHO CO CKOPOCTHIO V, IPOXOAUT MEXKIY FOPU30HTAIBHBIMU OOKJIAJKaMU IIJIOCKOIO
KOHJeHcaTopa (ero jumHa L, paccrosHHe Mexay odiekTpogamu O, HampspkeHHE MEXITy
oOknankamMu U) m monazaer Ha BepTUKAIbHBIM 3KpaH 32 HUM, KaK I[IOKAa3aHO Ha PHUCYHKE.
IIponereB CKBO3b KOHACHCATOP, B IOJIOCY KAaKOW BBICOTHI MONAAYT 3apsDKCHHBIC YACTHIBI HA
skpane? OTBeT NpUBEAUTE B MUJUTUMETPAX, OKPYIJIsis 10 1enoro uucia. Kpaessimu a3 dexramu
Ha TPaHMLAX KOHAEHCATOpa U BIUSHUEM CHJIbI TSDKECTH NPEHEeOperuTe; OTpakeHUe YacTULl OT
TBEPABIX TOBEPXHOCTEH U UX B3aMMOJEHUCTBUE JIPYT C IPYTOM HE YUUTHIBAUTE.
N
V,g,m
777727777

LT

Pemenue

I[O BXOJa B KOHACHCATOP 4YaCTHULblI ABHXXYTCA TOPHU30HTAJIBHO, BHYTPU KOHACHCATOpPa OHU
Ha4YWHAIOT ABUTIAaTBCA IIO napa6one, TaK KaK Ha HHX IIGIZCTBYGT KYJIOHOBCKad CHJia, a IIOCJC
KOHACHCATOPAa OHU ABUI'aOTCs HpHMOHHHeﬁHO.

Ecau cuna co CTOPOHBI 3JICKTPHUYCCKOI'O I10JIA, ﬂeﬁCTBYIOHlaH Ha YaCTuny, HalpapJC€Ha BHU3, TO
BCPXHAA I'paHULIA TTOJIOCHI HA S3KPAaHEC OIIPEACITIACTCA qaCTHHCﬁ, KOTOpad BJICTCJIa B KOHACHCATOP Y
camMon BerHeﬁ O6KJ'IaI[KI/I. Hixnss T'paHHUIia IMOJIOCHI 6yz[eT OMIpCACIATHCA qaCTHHeﬁ, KOTOpasn
BbUICTAJIa M3 KOHJACHCATOpa Y caMOM HMKHEH O6KJ'IaI[KI/I. Mexcz[y OTUMHU JIBYMsSI YaCTULaMH
pacCToOdIHUEC IO BEPTHUKAIU BCCrga OAWHAKOBO, IO3TOMY, YTOOBI HAWTH IIAPUHY IIOJOCBHI Ha
9KpaHC, AOCTATOYHO OIIPEACIUTD BBICOTY nepBoﬁ YaCTHUIIbl HAJl HIKHEH O6KJ'I@.I[KOI>1 BO BpEMs ec
BbUICTA U3 KOHJACHCATOPA.

KYJ'IOHOBCKaSI CHJIa paBHa

F=qE = v
=qk=q d
YcKopeH#e 4acTHIl, HampaBIeHHOE BHU3, PABHO
_ F . q U
a= m md

Hanpasum ock Oy BepTUkanbHO BHU3. BHYTpH KOHAEHCATOpa MOXKHO 3alUCcaTh 3aKOH JIBHXKCHHS
YJaCTHIIBI

at?
t) =yo——
y(t) = yo >
qaCTI/ILIa HpO.IICTaCT CKBO3b KOH)ICHC&TOp 3a BpeM}I
T L
Y

TOFI[a 3a BpCMs HpOHéTa CKBO3b KOHACHCATOP YaCTUla OMMYCTUTHCA HA



%= = nawe
BbICOTa II0JIOCHI TOTIa COCTAaBUT
Hed—sy—d-a9L
= y= d2V?

BXO[[HBIG JAHHBIC 1 OTBCTHI.

V =1xkm/c,q=1.6e-19 Kn,m=1.7e-27 kr,d =10 cm, L = 100 cm, U = 800 B => OtBer: H =71
MM

V=100 wm/c, q =1.6e-19 Kz, m = 3.3e-25 xr, d =10 cm, L =100 cm, U = 800 B => OtBet: H =
85 MM

Bapuaur 2

[IInpoxwnii My4oK 3apsKEHHBIX 4aCTHL, UIMEIOLIUX 3apsAa (| 1 Maccy M, U3HAYAJIBHO JBUKYIIHUXCS
TOPU30HTAIIBHO CO CKOPOCThIO V, IMPOXOAUT MEXKIY FOPU30HTAIBHBIMU OOKJIAJKaMU IJIOCKOIO
KOHJIeHcaTopa (ero umHa L, paccrosiaue Mexy anektponamu d) v onajsaet Ha BEpTUKAIbHbIH
9KpaH 3a HMM, KaK I0Ka3aHO Ha pucyHKe. Kakoe HampspkeHHe HaZo MPUIIOKUTH K OOKIaaKaM
KOHJIEHCAaTOpa, YTOOB! IIMPHUHA IOJIOCH Ha SKpaHe OT MPOJIETEBIINX CKBO3b KOHJEHCATOP YaCTHUIL
Obuia B K pa3 MmeHble, yeM paccrosHue Mexay oOkimankamu? OTBET MPHUBEAUTE B BOJIBTAX,
OKpYyIJIMB A0 Lejioro yucia. KpaeBsiMu 3¢ ¢dexramMu Ha rpaHUIax KOHAECHCATOpAa U BIUSHUEM
CHJIBI TSDKECTH IpeHeOperuTe; OTpakeHHe 4YacTUL[ OT TBEPABIX IIOBEPXHOCTEH M UX
B3aUMOJICVCTBUE APYT C IPYIrOM HE YUUTHIBAUTE.

V,g,m
[ i

LT

Pemenne

I[O BXOJZa B KOHIACHCATOP YaCTHULbI ABHUXXYTCA TOPHU30HTAJIBHO, BHYTPU KOHACHCATOpPA OHU
HA4YMWHAIOT ABHUIaTbCA IIO Hapa60ﬂe, TaK KaK Ha HHX HCIZCTBYCT KYJIOHOBCKas CHuJia, a IMOCJC
KOHACHCATOpa OHU ABHUT'AlOTCA HpﬂMOHHHeﬁHO.

Ecnu cuna co CTOpOHBI 3JIEKTPUYECKOTO OIS, ACUCTBYIOIIAs Ha YaCTUIlY, HAlIpaBJIE€Ha BHU3, TO
BEPXHsS T'PAHULIA ITOJIOCHI HAa DKPaHE ONPEEISIETCS YaCTULIEH, KOTOPasl BJIETea B KOHAEHCATOP Y
camoii BepxHel oOknanku. HuwxHsg rpaHuia mosocsl OyJIeT ONpenesThes YacTulied, KoTopas
BBUIETAJIa W3 KOHJEHCATOpa y caMOW HIKHEH OoOKiIamku. Mexay STHUMH JIBYMsS YacTHIAMU
PacCTOSIHUE IO BEPTHKAJIM BCErAa OJMHAKOBO, MOATOMY, IIMPHUHA TOJOCHI HAa JKpAHE paBHA
BBICOTE MIEPBOIl YaCTUIIBI HA/l H)KHEH 00KIIaKol BO BpeMs e€ BbUIeTa U3 KOHJEHCaTopa.

KynonoBckas cuiia paBHa



YcKopeHHe 4acTull, HalpaBJICHHOE BHU3, PABHO

F qU

m md
Hanpasum ock Oy BepTHKAIBLHO BHH3. BHYTpH KOHIEHCATOpa MOXKHO 3aIMCaTh 3aKOH JIBH)KCHUS
YJaCTUILIbI

at?
t)=yo——
y(t) = yo )
YacTuua nposeraer CKBO3b KOHJIEHCATOp 3a BpeMs
T L
Y
Toraa 3a BpeMs NpoJi€Ta CKBO3b KOHJIEHCATOP YaCTULIA OITYCTUTHCS Ha
aT? qU 12
8y P
2 md 2V?2
BricoTa 1moocsl cocTaBUT
Hed_sy=dq_ 39
- Yy =T mdave
YuuTteiBas
o d
Tk

Beipaszum HampsikeHue

Bxo1HBIC TaHHBIE U OTBETHI:

V=150wm/c,q=1.6e-19 K1, m=1.7e-27 xr,d=10 cm, L =100 cm, k =2 => OtBer: U =31 B
V=100 wm/c,q=1.6e-19 Kia, m=1.7e-27 xr,d=10 cm, L =100 cm, k=5 => OtBer: U =22 B



11.3 Bapuanr 1

B ob6nacTu mepes maocKuM SKpaHOM CO37]aHO OJTHOPOJAHOE MAarHUTHOE MoJie ¢ uHyKuei 1 mT.
[TonoxXuTeNbHO 3apsDKEHHAs YacTHUIlA BIETAET B 3TO MarHUTHOE IoJie co ckopocThio 1200 m/c,
HaIPaBJIECHHON K LIEHTPY 3KpaHa U MEPHEHIUKYISIPHO €ro MOBEPXHOCTH (cM. pucyHoK). [locre
MIPOXOXKICHUSI CJIOSI MATHUTHOTO TTOJISl YAaCTHUIIA TIOTAIaeT Ha SKpaH Ha HEKOTOPOM PACCTOSIHHH OT
ero 1eHTpa. Onpenenure 3TO PacCTOSHUS, €CIM M3BECTHO, YTO OTHOIICHHE 3apsja K Macce
yactuibl paBHo 2-107 Ki/kr, a TommmuHa o0jJacTd MarHMUTHOTO Mmojis paBHa 5.2 cMm. OTBer

NPUBEIUTE B CAHTUMETPAX, OKPYTIIUB 10 OIMIKAMIIETo 1EI0ro Yucia.

‘;L »

B o o« ow ow

X X X X

T X X X X
q/m. XX XX
X X X X

X X X X

Pemrenne:

Ha wactuny, 1Bmxyuryrocst B MAarHUTHOM IToJie, OyzeT AeiicTBoBath cuia JlopeHiia,
HalpaBJIeHHAas NEPIEHIUKYIISIPHO HAIIPABJIEHUIO CKOPOCTU. B pesynbTare yactuna 0yaer
JBUTAThCS 110 OKPYKHOCTH, painyc KOTOpoil R onpenenum u3 BToporo 3akoHa HproToHa:

2

Y _ gy B=>R=
7 = dvoB =>R=

_ Y o
(q/m)B

TpaeKTopm[ ABWXKCHUS YaCTHUILbI — OKPYKXHOCTD. BrmommnMm reOMCTPHUICCKUC IMTOCTPOCHUA:

L

ma, = quyB =>

/m

F

W3 noctpoeHus BULHO, YTO



{ Rsina =1L
x=R—Rcosa

BeIpakast cuHyc yriia u3 nepBoro ypaBHEHUs, UCIIOJIb3YEM OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, MOJCTABIISIEM PaHEE MOJYYEHHBIN PAJNyC OKPYKHOCTH U MOJIy4aeM OTBET:

. L L2 L2
sma=E=>cosa= 1—ﬁ=>x=R 1-— 1_ﬁ
Vo L?
= 1-— |1-—
()8 2
m

OTtBeT: 3 c™m



