PdPuszuka 10 kaace

10 xiacc. Pemenus.

Kaxxnas 3amaua onenuBaercs B 20 6amioB, Bcero 5 3amad, cymma 6amioB paBHa 100. Pemenue
KOKIOW 3aJadyd COCTOMT M3 HECKOJIbKMX IIIaroB, COOTBETCTBYIOIIEe pa3dumeHue 1o Oariam
MIPUBEJICHO MOCIIE PEIICHUS KaXI0W 3a/1a4H.

3apa4va 1. KuHemaTtumKa.

Ycnosue (I'anuynnun Apcnan Aneapoeuu) (20 6annoce). J|Boe pabounx KHHYIU C KPYTOTO
Oepera Ha pOBHYIO 3aMEP3IIYI0 PEKY IUIOCKUM MENIOK ¢ meckoM maccod M = 20 kr. Memok
ymaj Ha 3apaHee MOATOTOBJICHHBIN JIMCT (aHepsl Maccoii m = 5 kr. Ompexpenure, ¢ Kakou
CKOPOCTBIO OyZeT nBuratbcs (paHepa c JeKaluM Ha HeW MEHIKOM cpa3y IOoclie TOro, Kak
3aKOHUYMUTCS IpolecC Npu3eMieHHs Melka. CunTaiite, 4To MEIIOK 3aIyILEH ¢ BBICOTEI H = 2 M
C HavaJIbHOM ckopocThio Vy = 3 m/c moa yrimom a = 45° k ropusonty. B monére memiok He
Bpalnasics, 1 Kak ObLI 3aIlyllleH MapajulebHO 3eMIle, TaK U mpu3eMinics Ha ¢anepy. Ha danepy
MEIIOK MPU3EMIIMJICS TaK, YTO IMOTEPsUl BCIO CBOIO BEPTUKAJIBHYIO CKOPOCTh 0€3 OTCKOKa.
CuwuraiiTe, 4TO ClemieHHe Melika ¢ (aHepod BETUKO, TaK 4YTO (paHepa HAauMHAET JBUTATHCA B
TOPU30HTAILHOM HAINpaBJICHUU Cpa3y ITOCIE CONMPHKOCHOBEHHUS C MEIIKOM, a KoddduimeHt
Tperust Mexay ¢anepoid u npaom U = 0,2. ComnpoTHUBICHHEM BO3yXa MOXHO IMpeHeOpeub,
yCKOpeHHe CBOOOIHOrO NaJeHUs CUnTaiiTe paBHbIM g = 10 M/c?.

Pewenue: 38.1'II/II_I_ICM, KakK 6y,HeT JICTCTh MCIIIOK B COOTBETCTBYHOIINX KOOpAUHATAX:

( x(t) =Vycosat
y(t) = H+Vosina1:—th2
| V.(t) = Vycosa
V(@) = Vosinat — gt
1 orcroma u3 ycmoBus y(t) = 0 Haiii€éM mapaMeTpsl CKOPOCTH B MOMEHT MAJCHUS Ha JIHCT
(banepsr:

V, =Vycosa

V, = —JZgH + V¢ sin?a

BI/II[HO, YTO BCIMYHWHA CKOpOCTeﬁ HC 3aBUCHUT OT 3HAKa yrJIa.

[ToiiMéM, KaKk MPOUCXOIMIIO CTOJKHOBEHHE MEIIKA CO JIbJOM MOCpPeACTBOM (aHepsl. [t 3Toro
PaccMOTPUM €AMHOE TEJI0O — MEIIOK-+(paHepa, KOTOPBIE [0 YCIOBHIO 33Ja4u OyyT CKOJIb3UTh 10
Jb1y Kak €IWHOE IeJ0€ M, COOTBETCTBEHHO, OyayT HMMEThb OJHY M Ty K€ CKOpPOCTb MpHU
CKOJIb)KEHUU.

3aHI/IHIeM HaYaJIbHBIC I/IMHyHI)CI)I OTHUX )]ByX TCJII.
{px 0o=MYV,
Pyo = M VS,
B MOMEHT CONPUKOCHOBEHUS MemIKa ¢ (haHepoll Ha CUCTEMY MeIIOK-(haHepa NeHCTBYIOT TpH

CHIJIBI:
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Pusuka

1) Cuna rpasurammu (M + m)g
2) Cwuia HOpMaJIbHOM peakiuu ornopsl N

10 kaace

3) Cuna TpeHus cO CTOPOHBI ba Fr, = N — 3T0 MMEHHO CHJIa TPEHHUS CKOJIbKEHHS, TaK
KaK FOpU30HTaJIbHAs COCTABIISAIONIAs CKOPOCTH NOCIIE Hayalla COIPUKOCHOBEHHUS HE paBHA

HYITIO

3anuiem 1 3axkon HproTOHA [17151 3TOM CUCTEMBI TEJl B UMITYJIbCHOM BHJIE:

dpy
—* — _UN
ac M
dp,
Y N
i mg +
[Tomenum oHO ypaBHEHHUE Ha JIPyToe:
dpx _ N
dp, -mg + N

BaMeTI/IM, 4YTO YMCHBIICHHUC BepTHKaﬂbHOﬁ CKOpPOCTH MCIIKAa MPOUCXOANUT JOBOJILHO 6I)ICTpO, TakK
4qTO CHuJia HOpMaHbHOﬁ p€aKuuu OIopbl AOBOJILHO 6OJ'ILH18.$I, CHJIBHO OOJIbIIIE mg. 9T0 YIOpoCTUT

BCPXHECC BBIPAKCHUC 10

dp,
dp,

HpI/ILIéM, MBI 3HAEM HA4YaJIbHBIC UMITYJIBChI, @ TAKXKC OJJUH KOHEYHBIA — BepTHKaJIBHBIfI HUMITYJIBC
IMOCJIC OCTAHOBKH BCPTHUKAJIBbHOI'O ABHIKCHHA 6y,[[eT PaBCH HYIIIO. W3 3TOro MeI MOKEM HaWTH
HCU3BECTHRIN T-IGTBépTI)H\/JI HUMITYJIBC — HMIIYJIBC CHUCTCMBI IIOCJIC OCTAHOBKH BCPTHUKAJIBHOTO

JBUKCHUA:
Apy = —Apyu
Px = Pxo = —(py —Dyo) 1
M+m)u—MV, =MV, pu

['ne u — HavanbHast CKOPOCTh CKOJIBXKEHHUS MeIKa ¢ (haHepo 1o JIby.

_ M(Vycosa—pyJ2 g H + Visin?a )
w= m+M

M
=0.6 —
C

Pazoannoexa.

3anucaHa cucTeMa ypaBHEHH, TO3BOJISONUX | 2 Oamia
MOJYYUTh KOMIIOHEHTBl CKOPOCTH MeEIIKa
repes ero KOHTaKToM ¢ Juctom ¢aneps (3CD
WM KHHEMaTH4YeCKHe YpaBHEHU)

[locunTansl TOpHU3OHTAJIbHAs KOMIIOHEHTa | 1 Oamn
CKOPOCTH MEIIKa Mepe]l IPU3EMIICHUEM

[locuntana  BepTUKaJbHAasg  KOMIIOHEHTa | 3 Gaiia
CKOPOCTH MEILIKa Nepe]l IPU3EMIIEHUEM

BepHo ykazaHbl Bce cuiibl, AeiicTByromue Ha | 1 6amn
MEIITOK BO BPEMSI TOPMOKEHUS
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PdPuszuka 10 kaace

3anucaH 3aKOH M3MEHEHHUs UMIylbca B |2 Oamna
IIPOEKIUH HAa TOPU3OHTAIBHYIO OCh
3amucaH 3aKOH W3MEHEHHUs MMIynbca B | 2 Oamia
IIPOEKIMH HA BEPTUKAIBHYIO OCh
SIBHO yKa3aHa MaloOCThb CHJBI TsSDKECTH IO | 3 Oamia
CPaBHEHMIO C CHJIOH PEaKIMU ONOPHI
[lonyyena cBsA3p HM3MEHEHUIl wuMITyabca | 2 Oamna
CHCTEMBI B IIPOEKIIMU HA JIBE OCH
[Tony4yeH BepHBI OTBET 4 Ganna

3agava 2. dneKkTpu4ecTso.

Ycnoeue (Vlyscnoe Anexceii Cepzeesuu) (20 6annos). B apxupax nopaa KeabBuHa oOHapy KUK
moct Tomcona. Ero cxema mpuBeieHa HUXKE, HO YacTh JIAHHBIX ObLIa yTepsHa CO BPEMEHEM.
N3BectHO, utO Iy = 3,24, I, =1 A n U3 = 1 B. Onpeaenure 1o 3TUM JaHHBIM HaIpsKEHUE HA
Oarapeiike, COMPOTUBIECHHE HEU3BECTHOTO PE3UCTOPA U 001IIee COTPOTUBICHHE CXEMBI.

1
—_
I R I I 2R l
| I | L= 1
Us
I I I 4R I
| L
e
Iy
I
|I
U
Pewenue:

1) BeiOOp HampaBleHUs] TOKA HE MMEET 3HAUCHUS, TI03TOMY BbIOEpPEM HAIlpaBJiIeHHE BHU3 U
3aluIIeM CYMMY HaIpsSKEHUH I 3aMKHYTOTO IIPABOr0 KOHTYpa:

—_ _
R 2R
L =
"31 R1U;
4R
— —_—

Iy Iy

U

Iy
I
||

U
U3+4‘RI4_U2=U3+4‘RI4—2R(11—F>=0
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PdPuszuka 10 kaace

3U,
211 - 4'14
2) Temepsr MOKEM 3aIMCaTh AaHAJOTHYHOE YPaBHEHHE JIJIS JICBOTO KOHTYpa:

R = = 1,25 0m

Us
11R+U3_R5<I4_?):0

Rs = 20R = 25 Om
3) OOiuee HAMPsHKEHHUE:

Us
U=11R+2R(11—7)=1OB

4) OO6iiee COnpOTUBIICHHE:

U
v, LR+2R(L-F) 50
R = = R/ —OmMm
oo Us 17
06].].1 11 + 14 - f

Paszoannoexa

3anucaHo MIPaBUIIO Kupxroda i | 3 6anna
AQHAJIOTUYHOE  YpPaBHEHUE [UIS  IIPaBOroO
KOHTypa

Ompeneneno conpoTusiacHue R 4 Gamna

3anucaHo MIPaBUIIO Kupxroda i | 3 6anna
AQHAJIOTUYHOE YPaBHEHHE JJIsI JIEBOTO KOHTYpa
OmnpeneneHo CONPOTUBICHUE HEW3BECTHOrO | 4 Oaria

pe3ucropa
OnpeneneHo HanpshkeHUe OaTapenku 3 banna
OrnpeiesieHo CONPOTUBIIEHUE CXEMBI 3 Ganna

3apgava 3. MKT.

Ycnoeue (Bepzenec Cepzeir Cepzeesuu) (20 6annos). B xactpronto 6e3 Kpblku 0obémMoMm 1.4
mutpa Hamuu M = 100 rpamm MoJioKa ¥ TIOCTaBUJIM HarpeBaThcsi Ha KOHPOpKY. M3BecTHO, 4TO
ot Temmepatypsl T, = 85°C mo Temmepatypsl T; = 95°C HarpeB mpowu3zomén 3a 1 muHyTY. 32
Kakoe BpeMs MOcie IOCTIKeHus TeMmreparypbl 95°C monoko HauHET yOerath udepe3 Kpait
kactpronin? CuuTaTh, YTO TeMIeparypa KUIeHus Mosioka Ty, ero TemioéMKocTs C,, U TeroTa
KUTICHUSI (,, COBIQJAIOT C WX 3HAa4eHWsMHU i Bouel, C,, = 4.2 x/r-°C, q, = 2260 [Ix/r,
MOCKOJIbKY, B YaCTHOCTH, IIPH KUIIEHUM UCHApseTcs TOJNbKO Boja. CKOPOCTh MOABOAA TEIIA K
KaCTpIOJIe MOCTOSIHHA, TEMJIOEMKOCTBIO CAMOM KacTPIOJIHU MpeHeOpeyb.

Pewienue:
Ilycte W ecTh MOIIHOCTB OJIBOJIA TEIUIA K KacTproje. Torma

W'Atle'CM'ATl,
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PdPuszuka 10 kaace

rae Bpemsa Aty = 1 MuH, a npupaimienue temmneparypsl AT; = Ty — T, = 10°C. Ilocne Toro, kak
TemIeparypa JOCTUTHET TeMIIEpPaTyphl KUIIEHUs, HAUHET MPOLECC MCIAPEHUs BOABI B MOJIOKE.
OpnHako mapsl He OyAyT YOAIATHCS, BMECTO 3TOTO OHU OYAYT HAIONHSITH MMEeHY (CTCHKH B ICHE
00pa30BaHbl BELIECTBAMHU, COJEPXKAIMMUCI B MOJIOKE, U UX OOBEM INPEHEOPEekKHMO Mall 110
CpaBHEHHIO ¢ 00bEMOM mapa). Mosoko HauHET yOeraTh yepe3 Kpai, KOrjaa COBOKYIHBIH 00BEM
OCTaBIIEroCsl MOJIOKA U IIEHbI HE IOCTUTHET 00bEMa MoJioka. I10CKoIIbKY MJIOTHOCTH NEHBI (map +
CTCHKHU HGHLI) 3HAYUTCIIbHO MCHBIIC IIJIOTHOCTH BOJbI, TO MOXHO CUHTAaThb, 4YTO 00BEM HE
BBIKHMIIEBILIETO MOJIOKA OCTa€TCsl HEM3MEHHBIM. Takum 00pa3oM, Macca napa 1oJi NIeHOi B MOMEHT
Havaja yoeraHus

P " AV

MM =T,
0

rae p = 0.018 kr/Mosb — MosApHas Macca Bojbl, P, = 10°Ila — armocdepHoe naBieHue,
AV =1.3-1073M3 — 00BEM B KacTproje, He 3aHATBIH MojokoM, R = 8.3 [x/Monb - °C  —
YHUBEpcalibHas Tra3oBas moctostHHas. [loaromy

Cobupas Bcé€ BMecTe, Mosrydyaem
ATO qm u- PaTM AV

At =( )At ~ (0.5 + 0.41)At, ~ 54 cex.
o=\ar, T Coar, m-rT, )20 (05 +04DAL cex

Pazbannogka.
OmnpezeneHa MOUTHOCTh KOH(OPKU 3 Gauta
VYureHo, 4TO IIeHa 3aroJIHAEeT He Bech 00beM | 1 Oamn
Onpenenena TEeIIoTa Harpesa 1o | 2 6amna
TeMIepaTypbl KUIEHUs
3anucaHo ypaBHEHUE Menpeneesa- | 3 6anna
Knaneiipona
Onpenenena macca UCIIapUBLIEHCS BOIbI 4 Ganna
Omnpenenena TeruioTa, HeoOxomumas s | 2 Oaria
WCTIApEHHSI JAHHOT0 KOJIMYECTBA BOJIBI
[losydeH BepHbIN OTBET 5 GayoB

3agaya 4. OnTuKa.

Ycnosue(I'anuynnun Apcnan Aneapoeuu) (20 6annoes). Ontudeckas CUCTEMA COCTOUT U3 TPEX
coOuparomux TuH3. Bce TUH3BI ueanbHble, mapaiielabHbl APYT APYTY, UX ONTHYECKHE [EHTPHI
nexat Ha ogHo# ocu. [lepBas muH3a nmeeT pokycHoe paccrossHue F; = 100 mm. Bropas auH3a
uMmeeT QokycHoe paccrosiuue F, = 50 MM, pacmosiockeHa Ha pacctosaur 150 MM cripaBa oOT
nepBoi NUH3BL. TpeThs NHH3a, Ha3biBaeMass OOBEKTUBOM, PACIONIOKEHHAs HAa pacCTOsHUU L =
100 MM cripaBa OT BTOpOM JIMH3BI, UMeeT PokycHoe paccTosgHue F3 = 10 mm. CreBa Ha nepByIO
JUH3Y TMajaeT ABa IIMPOKUX Jiyda. Jlyun U onTuUyeckas OCh CHCTEMbl HAaXOJATCS B OJHOM
MJIOCKOCTH. Ecimy mpuHATH, 4TO ONTHYECKash OCh CUCTEMBl OPUEHTHPOBAaHA TOPU3OHTAIBHO, TO
MEPBBIN JIy4d MaaeT cBepXy, 00paszys yroi 2° ¢ ONTHYECKON OCBIO, a BTOPOU Jyd MajaeT CHU3Y
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PdPuszuka 10 kaace

O] TEM K€ YTJIOM K ONITUYECKOM OCcU. DKpaH, NapajuleNbHbIH JINH3€ 00bEKTHBA, MOYKET ABUTaTHCS
BJIOJIb ONTHYECKON OCH. Ero pacmoyioxuiy crpaBa OT 00BEKTHUBA, TaK YTO JIy4d (OKYCUPYIOTCS
Ha ero noBepxHocTu. [Ipu mpoBeneHNN SKcrepuMeHTa Oblia ciay4yailHO 3ajeTa BTOpas JMH3a, B
pe3ynbTaTe 4yero €€ OocCh IOBEpPHYJACh B IUIOCKOCTH Jiyde Ha 5° MO 4YacoBOW CTpeJiKe
OTHOCHUTEJIBHO €€ LIEHTPA, a caM €€ LEHTP CMECTHJICS B 3TOM K€ IJIOCKOCTH Ha 2 MM BBEpX OT
WCXOJHOW ONTHUYECKOW OCH CHCTEMBI. Teneph MOJIOKEHHs dKpaHa, B KOTOPBIX (POKYCHUpYETCs
NEpPBbII WU BTOPOM JIy4yH, IepecTaji coBnajgate. Haiinure paccTosHHE MEXIYy 3ITUMU
MOJIOKEHUSAMH DKPaHa.

Pewenue:
Qox. ni 3
| /
A | A / F=10mm [,
1 ! / /
: X /I /
a | /
o : /
L / S,3=100 /
= MM
2 | / 23 /
V S1,=150 MM V /
F,=100 mm F,=50 mm
Pucynoxk 1.

Hcxonnas kaptuHa (puc.l): myun | u 2 magarot mon yriiom « Ha quH3Y | U (oKycupyercs B
(oKaIbHOM MIIOCKOCTH HA PACCTOSIHUM X OT ONTHYECKOM OCH:

X==xF -tga ~ £tk -« , (Mansie yrisr).

Otn u300pakeHus OyJeM Ha3blBaTh H300paKEHUAMU B TEPBOM JMH3E, OHHU SIBISIFOTCS
MCTOYHHMKAMU JIs 2 TUH3EL. Jlanee n300pakeHrne OT BTOPOU JIMH3bI HCTOYHUK JIJIS 3 TUH3HI.

O003HaunM BenuuuHOM 0 0003HAYEHO PACCTOSHUE OT HMCTOYHHKA JIO BTOPOW JIMH3BI BIOJIb
HAKJIOHHOW ONTHYeCKOH ocu, OykBoil h ¢ yu€Tom 3Haka (CMEIIeHHE BBEPX OTHOCHUTEIBHO
ONTHUYECKOI OCH € TUIFOCOM, BHU3 — C MUHYCOM) 0003Ha4eHa BbICOTAa HCTOYHMKA HaJl HAKJIOHHON
ONTUYECKOU OCBIO.

Ecnu Ob1 2 nuH3a He ObLIa MOBEPHYTA, TO

PacCTOSTHHUE OT MOJTYYMBIIHXCS TOYCK X U (-X) A
6b110 OBl OMHAKOBBIM. Ho B Hamem ciydae B
d(x)=d(—x) (puc.2).

()4 (%) (pu.2)
PaccMOTpUM ~ HM3MEHEHHS  TOJOKEHHsA 2 J !

nuH3bl. [Ipn nBM>KEHUM M MOBOPOTE BTOPOM
IMH3bI Ha L[ =5 1o 4acoBoil cTpenke e

ONTHYECKass OCh IIepecTala COBIAAaTh C X d(x)
VICXOJHOM ONTHYECKOH OCBIO CHCTEMBI H
caBuHynach Ha | =2 MM BBepx.

Pucynok 2

Bceepoccniickasi o1MMNINaga MIKOJIbHUKOB «Bbicas npo6a» 2025, 2 stan



PdPuszuka 10 kaace

Bbonee nonpobno nano naiitu DE .

B A0'AC' o« OAM
b OA=S,-F +0A
" E O'A=lctgp
c AM =0A-cos f=MC'+C'A
o S;;-Fy o A A C'A:|/Sinﬂ
I
MC'=(S., - F +lct Cosff———=
(S, —F, +Ictg)cos 5 3
cos 1
=(S,,—F )cos S +1 .COSff———|=
(S ~F)cos (sinﬁ B Sinﬂj

Pucynok 3
=(S,,—F)cos g—Isin g
CC'=MC'+MC, MC=xsing

CC'=d(x)=(S,—F)cos f—(I—x)sin f — paccrosHHE OT HCTOYHHKOB [0 2 JIMH3bI BJOJb

OIITUYECKOU OCH.

Bropas nun3a, ¢ poxycHbiM paccTosiHueM F, =50 MM, OyzneT nepeBoAUTh 3TH [jBa HCTOYHUKA B

M300paKeHHe Ha PACCTOSHUU OT CBOETO IIEHTPa BOJIb ONTHUYECKOW OcH MO GopMyiie TOHKOM
JUH3BI 2 JIMH3a MePeBeIeT TH UCTOUHUKHU B U300pakeHUs 110 (HopMyJie JIMH3bI

oy d(X)F,
a0,

BricoTa 3THX M300paxeHUN OTHOCUTEIHHO HAKJIOHEHHOW OMTHYECKOW OCH OYyJEeT BBIpaXKaThCs
Yyepe3 BbICOTY HCTOYHHKOB CBETA [Tl BTOPO# JIMH3bI h (X) = (X -1 ) Cos f.

m:(x_wcow.%

d(x) (X)-F

OTu HU300pakeHuss B CBOIO odepenb OyAyT MCTOYHHMKAMHU JJIS JIMH3BI OOBEKTHBA, U MOXHO
MOCYUTATh, HA KAKOM PacCTOSTHUU OT IIEHTpa JMH3bI 00bEKTHBA OYAYT (POKYCHPOBATHCS B UTOTE
nBa jyda. Jls 3TOro MocyMTaeM pacCTOSHUE OT LIEHTpa BTOPOM JIMH3BI 10 M300paKeHUH B
MPOEKIIMY Ha TJIaBHYIO (HEHAKJIOHEHHYIO) ONTHYECKYIO OCh:

Beicora n3oGpaxenst s 2 manse: h'(x) =h(x)

Torpaa paccrosiHue OT HEHTpa 2 JIMH3BI 10 U300paKeHUs B TPOEKIIMH Ha IJIaBHOM ONTUYECKON OCH
(McxoHYI0):

dg (x)=d’(x)cos g+h'(x)sin S.
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PdPuszuka 10 kaace

h(x)f.
N
LLeHTp BTOpOW
NIVH3bI
I2 53 \
b4 .

T (s * n3o6paxeHune
S1z-Fy d; (x) ® BO BTOPOW NUH3e

fh’(x)

S 2

Vv

Pucynok 4

3neck Ha puc.4 HAPUCOBAHO U300pAKEHHUE BO BTOPOU JIMH3E HE B TOW KOH(UTYpAINH, B KOTOPOI
OHHU HaxOJATCS Ha camoM jelne. M300paskeHre UCTOYHUKOB BO BTOPOW JIMH3E OYyIyT MHHUMBIMH,
HO I[aHHBIfI PUCYHOK ITIO3BOJISACT BCPHO M HPOCTO IOCUUTATH BCC 3aBUCHMMOCTH, 4@ MHUMOCTb-
JICHCTBUTEIILHOCTh HM300paKEHUIT aBTOMAaTHUYECKH Y4TETCs B (popmynax Onaromapsi BbIOOpY
PAa3HBIX 3HAKOB II€PC COOTBCTCTBYIOIIMMHU BCIMUYUMHAMMU. Takum O6p330M MBI MOXKEM IIOJIYYHUTH
pacCcTosIHUE OT TPEThEH JIMH3BI 10 N300paKeHHid, 00pa30BaHHBIX ATON TPEThEH JIMH3O0M

PaccTosiHUe OT HCTOYHNMKA JUIst 3 THH3bI 10 LeHTpa 3 munssr: dg(X) =S, —d;.

(st_d(;)' Fs

Torna paccrosiaue ot 3 MHH3bI 10 n3o0paxkenus d” = ; .
S23 - do - F3

Jlnst OTBeTa Ha 33/1a9y HEOOXOJAUMO MOCYUTATh PACCTOSHUE MEKTY HOCIETHUMH TTOCUMTAHHBIMU
usobpaxermsvu: d”(—x)—d"(x).

T X=Fa =349 vy, d =(150-100)cos5 —(2-3,49)sin5 =49,9396 mw,
d'=-41375,02 mm, h=1,4849 mm, h'=-1230,2645 mm,
d, =—41324,8 mm, d;'=41424,8 MM, d” =10,0024 mm.
Hna —X=-Fa=-3,49 MM, d =49,33125 mm,
'=-3688,3178 MM, h=-5,4697 mm, h' =408,95 MM,
d; =—3638,6403 mm, d;=3738,6403 mm, d” =10,0268 mm.

d”(—x)—d"(x)=0,0244 mMm ~ 24,4 mMKm.

Pazoannoexa

HapucoBana onTrdeckasi cxema 2 bamma
[Tocuntano, B Kakux TOYKax pacronaraercs | 3 Oamna
M300paKeHHe KaKJIO0ro M3 IYYKOB MEXAY
JIByMsI TIEpBBIMHU JIMH3aMHU
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Pusuka

10 kaace

[TocunTansl NOJIOKEHUS U300PAKEHUN JTyUye
BO BTOPOM JIMH3bI

ITo 3 Ganna 3a KaxI0€ U3 ABYX U300pakeHU

[Tocuntano paccrosiHu€ BIOJb ONTHYECKOU
OCH CHUCTEMbI OT HM300paXKEHUH ITyYKOB BO
BTOPOH JIMH3€ /10 TPEThEH JUH3bI (TOYHO WM

ITo 3 Oamia 3a Kaxa0€e U3 ABYX U300paKeHU
(3 HEX Mo 1 Oamty 3a Kaxkaoe n3o0paxeHue,
€CJIM HE YUYTEH HAKJIOH)

SBHO yKa3aHO, 4YTO MOXHO IpeHeOpeyb
HaKJIOHOM U3-3a MAJIbIX YTJIOB)

[TocunTano paccrosHHe MEXAy AByMs | 2 Oaia
M300paKEHUSIMU B JINH3€ 00BEKTHUBA
Jlan oTBeT Ha 3a1auy 1 Oamn

3apadva 5. MexaHuKa.

Ycnoeue (I'anuynnun Apcnan Aneapoeuu) (20 d6annog). 13 nyuiku Ha IiIaHeTe C pa3pesKeHHON
aTMoc(epoil BBICTPENMIIN MO yriioM 45 TpaaycoB K ropu3oHTy. Sapo mmeer maccy 1 K,
HavanpHas cKopocTh 50 m/c. ATmocdepa TOPMO3UT SAPO MPOMOPLHMOHAIBHO KBaJpaTy ero
NUHEHHOM ckopocTH, cuna conpotusnenus F = kV?, rne V — ckopocTh cHapsga, a k =
10™* H ¢?/M2. ApTHiIepyCT BBICUMTAN JaTbHOCTh MONETA CHAPAAA Ha OCHOBE OaJLIMCTHYECKOM
dbopmyIbl, TO ecTh 0e3 yuéra compoTUBICHHS BO3yXa. OLEHUTE MaTyI0 Pa3HUILY TEOPETUUECKHI
npencka3aHHod U (aKTU4YecKo ManbHOCTH moniéra. CuuTaiiTe, 4TO yCKOPEHHE CBOOOIHOTO
NaJICHUs] Ha TUTAHETE TaKoe e, Kak Ha 3eMie.

Pewenue:

Honp06yeM 3aIluCaTb YPaBHCHUS IBUKCHUA

|Vl
¥ = —k V2 —
mx v

my=-mg —kV? %]
|4

B 3ajaue sBHO ykas3aHO, YyTO IpU JAHHBIX MapaMeTpax CONpPOTHBIIEHHE Cpelbl OyAeT JaBaTh
MaJbli 3Q(GEeKT Ha JaTbHOCTh MOJETA. DTO 3HAYUT, YTO OTKIOHEHHE (PaKTUUECKON JaIbHOCTH OT
pacuétHOi  Oyder Maso, CleAOBaTeNbHO OyAeT  MPOMOPLUUOHAIBHO  KOA(PPHUIHUEHTY
conpotusiieHus. [Tpuuém 3ToT K03 HULIMEHT CONPOTUBIIEHUS B MONPABKY HA JaJIbHOCTD MOJIETA
JIOJDKEH BXOAUTH MPONOPLUOHATIBHO MEPBON CTENEHH, TaK KaK MPH U3MEHEHUH €ro 3Haka (Korjaa
CUJIa COINPOTUBIIEHUSI OyIET «YyCKOpSTH» CHapsJ]) IMOMpaBKa TAaKKe JOJKHA TOMEHSTh 3HAaK.
Taxxke U3 ypaBHEHHH BUJIHO, YTO IONIPaBKA MOXET 3aBUCETh OT MAacChl CHapsAa, €ro HadyalbHOU
CKOPOCTH, U YCKOPEHHSI CBOOOIHOTO MaJieHus1 — 0O0JIbIlle TapaMeTPOB B CUCTEME YPaBHEHHM HET
(HayanbHBIN yros nojéra — Oe3pazMepHasi BeIMUMHA MOPSIIKA €AUHULIBI).

B Takom cirydae ecTh BO3MOXKHOCTh PELIUTH 33/1a4y METOIOM Pa3MEPHOCTEH.
3aHI/IHIeM, 4TO IIOIIpaBKa 6YJIGT IpornopuruoHajlbHa CTCIICHAM BXOIAIINUX B 3aa4y BCIIMYUH!
AL ~ kVemB gy

B takom CJIy4a€ MOKHO 3alliuCaThb 3 YpaBHCHHA Ha 0a3oBbIC PasSMEpPHOCTU — M, C, KT
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PdPuszuka 10 kaace

1l=1+a+ya1am
0 = —a—2y,pnsc
0 =1+, pndakr
Pemas cucremy, monydaeM a = 4, = —1,y = —2, oTKyJa MojJy4yaeM KOHEYHOE BBIPAKEHUE
IS HOMPABKH HA JalbHOCTH nonéra AL = const - kV*m~™1g™2 rne const — Ge3pazmepHas

BEJIMYMHA MOPSAKA SAWHMIBI. TakuM o0pa3oM, IOJydaeM OICHKY Ha IMOMPAaBKYy B JAIBHOCTh
noiiéra AL =~ 6 M.

OueHuM Termeph BEJIMYMHY OSTOM MompaBku. JlJis 3TOro mocyuTaeM JalbHOCTh MOJETa B
OTCYTCTBHE aTMOC(EPbI

= 250mM

To ecth IorpaBKa IIGﬁCTBHTGJII:HO Maja, 4TO OmIpaBAbIBACT MNPCAIOIONKCHHUEC O MAJIOCTU
COIIPOTUBJICHUA.

Pazbannoska
3anucaHo ypaBHEHHE JBUKEHUS 4 Ganna
SIBHO HaIuCcaHo, Kakas creneHs | 4 Obaiia
kod(duimeHTa COMpPOTUBICHUS BXOJIUT B
OTBET

SIBHO  HammWcaHO, YTO OTBET MOXHO | 2 Oamna
MMpEACTAaBUTH B BUAC IICPEMHOKCHU A CTeNeHEeH
BceX TpeOyeMbIX ISl OTBETA MapaMeTpPOB

3anucaHo ypaBHEHME Ha CTEIIEHU apaMeTpoB | 2 OGayia
[Tonmyyen oTBet 4 bamna
[TosicHeHo, 4TO MonpaBKa mMaja 4 Ganna
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