Bcepoccuiickas 01MMIIMAA IIKOJABHUKOB 10 pusuke. MyHHIMIIAAbHBIA 3TAN
Bo3MoxHbIE peleHus
9 kiace

3agaua 1. 3agaua Ha IBUKEHHE
B HEKOTOpBIN MOMEHT BpeMEHN aBTOMOOWIIN, HAXOSIINECS HAa PACCTOSHHSIX X1 U Xp
OT TIEPEKPECTKa, MPUOIMKAIOTCS K HEMYy C IOCTOSHHBIMH, HO Pa3HBIMHU 10
BEITMYMHE, CKOPOCTSIMU Vi B V,. Beipasute dopmymiy
JUTS HaXOXKJICHUS MHUHHUMAJIBHOTO PACCTOSHUS MEXTY
aBTOMOOWJIIMA B TpoIlecCe WX JBIKEHUA? IlepBbrii .
aBTOMOOWJIb JIBHDKETCSL C ITOCTOSIHHOM CKOPOCTBIO 2
vi=70KM/94 W HaxogUTCAi OT TIepeKpecTKa Ha 4!
pacCTOSTHUM X1 =500 m. Bropoii aBTOMOOMIIb
JBHKETCS C TIOCTOSIHHOM CKOPOCTBIO Vo, = 90 KM/,
Ha kakoMm pacCTOosSsHMM X, OT TEpPEeKpecTKa BTOPOM —
aBTOMOOWJIb, TP  YCJIOBUH, 4YTO MHUHHMAJIBHOE v
pacCTOSIHUE MEXKIy aBTOMOOWISAMH HE JOJIKHO
npeBbimath | =10 M, 4roObl 00a aBTOMOOWJIST MOTJHM 0O€30MacHO TMPOEXaTh
nepekpecTok 0e3 yckopenuit u 3amemienuit? (10 6aanos).

=

Bo3MoxkHOe pelieHue:

PaccTosiHue Mexay aBTOMOOWIISIMHM 3aBUCUT OT BPEMEHH IO 3aKOHY (IO Teopeme

[Tudaropa):

S = (x —Vt)* + (%, —V,t)*. (1)

[TonkopeHHOE BBIpOKEHHE SBISIETCS KBAJIPATHBIM TPEXUWIEHOM OTHOCUTEIHHO

Bpemenu t.  IIpoBojms  craHgapTHble — aiareOpandeckue  mnpeoOpa3oBaHus,

OPUBOJAIINE €r0 K TPaJWIMOHHOMY BHUIY, HaxXOIWM, YTO OH JOCTHTaeT

MUHUMAJIBHOTO 3Ha4eHHsI (KOOpMHATA BEPIIMHBI MTapadosbl) B MOMEHT BPEMEHH:
— lel + X2V2

" @

t

[ToacraBuB 310 BbIpaxkeHue B Gopmyny (1) , momyuum dopmyny HaxoKIEHUS
MUHHUMAJIBHOTO PACCTOSIHHS MEX]1y aBTOMOOUJISIMU:

LA A 3)

min 2 2
w/Vl +V,
s ompeneneHus BO3MOXKHOTO HAYalIbHOTO TMOJIOXKEHUSI BTOPOTO aBTOMOOMIIS
HEOOXOMMO PeHInTh HepaBeHcTBO S . > (Mo ycioBuio):

|X1V2 - X2V1|
vV, t+V,
YuclieHHO JaHHOE HEPaBEHCTRO (4) uMeeT BUJ!
|500 ‘90 —x, - 70|
>10.

\90% + 707

Q)



Pemenne HepaBeHcTBa (5) YIOOBJIETBOPSAET CIEAYIOIIMM  LEJIOYUCICHHBIM
3HAYCHUSM Xa:

X, £659 M, mubo X, =626 M. (6)
Kpurepuu oneHuBaHus:

1 6amn — nmoaydeHo Beipaxkenue (1)

3 bayia — oJTy4eHo BhIpakeHue (2)

3 bayia — moJrydeHo BeIipakeHue (3)

2 Gajuta — moay4eHo BeIpakeHue (4)

1 Gat — nmpaBUIIBHO MOTYYEHBI MHTEPBAIBI 3HAYCHHH X (6)

3agauya 2. IliaBiieHue Jbaa
JlensHolt  OJOK  MEIJIEHHO  «PACIUJIMBACTCS
MEPIEHIUKYISIPHO JJIMHHONW CTOPOHE C MOMOIIBIO

]

TEIJIOBOTO HOA B BUJIE CTAIbHOTO BEPTHKAIBHOTO 24 VY

crepxus pamuyca =10 wmm. KoHusl crepxkns | -
NOJIKTIOYEHBI IPOBOJAMU K HUCTOYHHKY i E ‘L e
noctosHHoro Hampspkenuss U =5B. Ckonsko | .~ ¥ -
noTpedyercs BpeMeHUu t U ¢ Kakod CKOPOCTBHIO 0 P ’

<l

=

TpeOyeTcsi JBUTaTh CTEP>KE€Hb, UYTOOBI PACIUIUTh /

nensHou 050k pazmepamu axb = 1.0 mx0.50 m.

JlnuHa ctepxHS paBHa BbicoTe Opyca. KonumdecTBO TemIOTHI, BBIACISAEMOE B
CUCTEME, MJIET TOJIbKO Ha IUIaBJCHHE JbJa. Jleq HaxXxoJuTcs mpu TeMIiiepaType
IUTABJICHUA. YelbHas TeIUIoTa IUIABJIEHHUSA JIbaa A = 3.3-10° JIK/KT, IIOTHOCTH
mppa p = 9.2:10° kr/M°, yOeIbHOE COMPOTHBICHHE CTailH Pyn = 9.8:10° Om'M
(10 6an10B).

Bo3moikHoe pemenue:

Pa3peszanmne Osoka mpeacTaBiser co0O TIporecc IIaBJICHUS TOM 00JacTh
oOpasia, rae npoxoaut Hox. CraenoBaTenbHO, HEO0OXO0IUMO PACIIaBUTh CIIOM JIbJa
MacCOW:

m= pV = pab2r 1)

Jnst aToro noTpedyeTcsi KOJIMYECTBO TEIIOTHI:

Q=Am=2/pabr, (2)
KOTOPOC OAOJIZKHO BBIACIIUTCA Ha PEC3UCTOPC COIIPOTHUBICHHUCM
pl_pp
R=D Do 3
S zr? G)

C yuerom 3akona J[xoyis-Jlenna u (1 — 3) MokeM 3amnucath:

UZ
—t=Am, 4
: (4)



2 2
Uigt =2Apabr, (5)
P

N3 (5) HaxoauM UCKOMOE BpeMS:

2App ab’
=0T 190 (6)

Uzr

COOTBETCTBEHHO, HOXX IMPOXOIMT PACCTOSIHME S =da W JUIS CKOPOCTH JIBHXKCHHS
HOoa ¢ yuétoM (6) moayyaem:

S_a Uzr

=— " =53.10"° m/c,
t t 2ipp,b° (7)

W3 anamuza (7) BUAHO, YTO MpU 3aJaHHBIX [apaMeTpax CHUCTEMBI CKOPOCTh
JIBIDKEHUS HOXKa OTHOCHUTEJIBHO Opyca SIBISIETCS TMOCTOSIHHOW BEIMYMHOM U HE
3aBUCHUT OT TOJILIUHEI & Opyca.

KpuTtepun oneHnBaHusi:

1 6amn — onpenesena M ypaa (1)

1 6ann — onpeesieHO KOJMYECTBO TEIIOTHI (2)

1 6ann — onpenesieHo COMPOTUBIIEHUE CTePKHS (3)
2 Oayuta — mojy4deHo BeipaxkeHue (5)

1 6amn — nosryyeHo BeipakeHue (6)

1 6ayn — MpaBUIBLHO MOTYYEH YUCIOBOM OTBET

2 Oamta — mosrydeHo BeipakeHue (7)

1 6ayn — nMpaBUIBLHO MOTYYEH YUCIOBON OTBET

3agaua 3. [lupamuga
[Hunuaapuyeckuit  cocyd paauycoM R HamoJHSIOT
KHJKOCTBIO 110 Hekoroporo ypoBHs h. Ilocme storo B
COCYy/l TIOOUYEPEIHO JIPYT Ha JApYyra OMyCKalOT OJHOPOIHBIE r_
mraiiobl paguyca ' u BeicoThl |. Ilpu atom r<R, I<h, a 4 P
IJIOTHOCTh TMa0 p. MEHBINE TUIOTHOCTH JKUIKOCTH p.
Kakoe koimuecTBO mai®d HEOOXOIUMO, YTOOBI HUKHSIS k
mraifba kocHynack gHa? CuuTarh, YTO JKUIKOCTH HE
BBUIMBAETCS M3 COCyla, a TNupamMuga U3 Iaid He
onpokusiBaetcs (10 6annoB).

Bo3mo:xHoe penieHue:

[lycTh BbICOTA BCeli MUpaMubl, KOTOpas KOCHyJIach HA, paBHa L. .
3anmem ycnosue maanus ten: (h+Ah)p=Lp, (1)

N3 YCIIOBUA HECCIKUMACMOCTH KUAKOCTHU CIICAYCT, UYTO



ﬂrthﬁ(Rz—rz)Ah (2)
13 (1) u (2) cnenyet, 9To
R® p
L=——--—nh 3
R*—r? p. (3)
Torna 4ncio MUIMHIPOB B KOJIOHHE
N=L/I (4)

Ecnu L naneno nemures Ha |, To 910 11 Oyzner orBerom. Ecit B pe3ynbrare geieHus
OyIeT Mmojy4eHo APOOHOE YHCIO, TO OTBETOM OYAET Clenyroliee yTBepXKICHHE:
R?ph
(R2 —r? ) ocl

YHCIIO [IMJIUHAPOB PABHO LIETION YacTH YHCIia TUTIOC €11e OJTUH
Kpurepuu oneHnBanus:

2 Oajuia — MpaBWJIBHO 3aMKcaHo yciioBue miaBanus (1)

2 Oajuia — MpaBWJIbHO 3aMKMCAHO YCIOBUE HEC)KUMAEMOCTH (2)

4 Garta — OJy4Y€HO BBIPAKEHUE ISl BRIYMCIICHUS KOJIMYECTBa [IMJIMHIPOB B
KoJIoHHE (4 1 3)

2 Oata — mpoaHaJTu3UPOBAH OTBET

3amava 4. IloreHunomerp.

K mnotenmmomerpy (peocrary, MOAKIIOYCHHOMY /\/\
Kak Ha pucyHke) comnporusieHueM 4000 Ow, U

npuioxkeHo Hamnpspbkenue 110 B. Mexny onaHo# —ii,
U3 KIEMM peocTara ¢ JABUKKOM BKIIOYEH
BoJbTMETp comnpoTuBieHuem 10 000 Om. Yto
MOKAKET BOJIBTMETP, €CJIH JIBUKOK CTOUT
nocepennHe norenuomMerpa? (10 6asmnos)

Bo3moikHoe pemenue:
1. ConpotuBiienue yyactka rienu AB R;=R;/2, A B | < >

T.e. PAaBHO TIOJIOBUHE CONPOTHUBIIEHHUS MOTEHIIMOMETPA. — =
Conporusnenue yyactka BC:

R,R
=015 Rp - CONPOTUBIIEHUE BOJIBTMETPA. —@ U @7

" R, +2R,

—®U®—

2. Oomee conporusieHue nenu (ygactka AC)

R, (R, +4R,)
2(R,, +2R,)

3.U3 3akona Oma 1 y4acTKOB LEIH CIIEAYeT:
U R




R 2R,

4. Orcrona U, =U-2=—"258_
A pe R R, +4R,

IloxcTaHoBKa YNCIIEHHBIX 3HAUEHUN BEJIMYUH JIACT:
UBC =50B . )

KpuTtepun onieHnBaHusi:

2 banna — HailieHo conpoTuBieHue ydactka BC

2 banna — HaileHo conpoTuBieHue ydactka AC

2 Oanya — MyHKT 3

2 Oasya — MoJy4YeHO BhIpaKEHUE JIJIsl HanpspKeHUs Ha ydacTke BC
2 Gajuia — MoJy4YeH YUCJICHHBIA OTBET

3amauya 5. Bpamaroiueecsi 3epkaJio
KBagpaTHoEe 3€pkamo €O CTOPOHOM @, CUMMETPUYHO 3aKpEIUICHHOE Ha Baily
AJEKTPOIBUTATENISA, BPAIIAETCSI BOKPYT BEPTUKAJIBHOW OCH C MOCTOSIHHOM YTJIOBOM
CKOPOCTBIO . J[BUTATENb C 3€pKajOM YCTAHOBJIEH B LIEHTPE KPYIJOMl KOMHATBI
panguycoM R (R >>a) u NOJHOCTHIO OCBEIICH MapauICIbHBIM IMy4YKOM cBeTa. [Ipu
TOM Ha CTE€HE KOMHATBHI, HA MyTH OTPA)XKEHHOI'O CBETA OT 3€pKaja, B TOUKE A
YCTAaHOBJICH TOYEYHBIH (OTONPUEMHUK. YTOI ¢ o00pa3oBaH HampaBICHUEM
MaJaIIero CBETa M HAIPAaBICHUEM OTPAKEHHOTO
cBeTa B TOYKY A. B TeueHHe Kakoro BpEMEHU
(GOTONIPUEMHUK PETUCTPUPYET CBETOBOM HMITYJILC?
(10 6annoB). !
A

Bo3moxHOe penieHue:
[Tycth HOpMamb K 3epkay i oOpa3yeT yroJi o ¢ HalpaBJICHUEM TAJAIOIIETO CBETA.

Toraa oTpakeHHBIA My4OK OYyJIET paclpoCTPaHITHCS MO YIJIOM K Majaroiiemy
CBETOBOMY ITYUKY:

= 2a. (1)

DTO 03HAYaET, YTO €CIIM 3epKAJIo 3a BpeMs At moBepHETCA Ha HEKOTOPBIN YIroJl, TO
OTPa)XEHHBIN JTyY (CIEAOBATENBHO, U «3alYMK») TIOBEPHETCS HA YyJIBOCHHBIN YroJ,
TO €CThb YIJIOBas CKOPOCTh MOBOpPOTa «3ailiuMKa» B JIBa pa3a OOJIbLIE YIJIOBOU

CKOPOCTH BpaIlCHHUS 3epKaja:
w1 =2w. (2)



IuprHy OTpaKEHHOTO IydYKa JIETKO OIMPEICIUTh M3 PHUCYHKA Kak
TIPOCKITUIO: (3)

b = acosa.

Takoii ke OydeT W INMPHHA «3aiiuMKa» (IIydka) Ha CTEHKE, II€ YCTaHOBJIEH
dboTtonpreMHUK. YYTeM, YTO IpH IONAJaHUK Iydyka Ha (HOTONPHEMHHK [ = ¢.

Torna BpeMs IPOXOXKICHHS 3aliunKa 1o (oTOnpUEMHHKY
@
b acosa 293 2
paBHO.: T = — = = : 4)
V. oR 20R

DTOT pe3ynbTaT MOJy4YeH B MPUOIMKEHUU MaJOCTH pPa3MEPOB 3epKaja IIo
CPaBHEHHUIO C pa3MepaMu KOMHATBI, YTO TO3BOJISIET HE YYHUTHIBATH HEOOJBIIYIO
pa30exkKy B yIiiax OpUEHTAIIMH 3€pKajiblla, B MOMEHTHI, KOT/1a epeaHUIN U 3aIHUN
(GPOHT OTPAKEHHOTO MyUYKa NEpeceKaroT POTONPUEMHHUK.

Kpurepuu oneHuBanus:

2 6ain — mosyyeHa BeJIMYMHA YTJIa OTPaXKEHHOTO OT 3epKaia myuka (1)

2 Oaina — omnpe/eneHa yriioBasi CKOpoCTh CBETOBOIO myuka (2)

2 6anna — noaydeHa popmyina (3)

4 Gaia — OJyYeHO MPaBUIBHOE BBIPAXKCHHE SIS BRIYMCIICHUS BpeMeHH 7 (4)



