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1. Ha peuke (Ecbkun M.)

Ot mpucranun A4, Haxofsmeics Ha ogHOM Oepery mnpsAMoil peku mupuHOH /A = 600 M,
OTIIPABJIAETCS. MOTOPHAs J0AKa. JIoKa OTHOCUTENBHO BOABI MIET € MOCTOSIHHOM CKOPOCTBIO
u =5 M/C U BBIICPKHUBAET KYpC, CTPOrO MEPHEHIUKYISpHbIA Oepery. Ha mpoTuBomonoxuom
Oepery MpsiIMO HANMpPOTUB NPUCTaHU A pacrosiokeHa npucrtanb B. CKOPOCTb TEUEHUS PEKHU
IIOCTOSIHHA, HaIlpaBJieHa BJ10JIb Oepera u paBHa v =2,5 m/c. OJHOBPEMEHHO U3 MyHKTa B BJ10JIb
Oepera, MpOTUB TEYEHUs, OTHpaBiseTcs karep. Karep IBHXKETCS ¢ MOCTOSHHOW CKOPOCTBHIO
w =5 M/C OTHOCUTEIILHO Oepera.

1. HaitauTe, moa KakuM yriioM o K JUHUU AB B 1€MCTBUTEIIBHOCTH ABUKETCSI MOTOPHAS
JIOJIKA.

2. Yemy paBHO MUHUMAIbHOE PACCTOSIHUE Lmin MEXILy KaTEPOM U JIOJKON?

3. Omnpenenute, 4epe3 Kakoe BpeMs ¢ IOCIIe Hauaja ABUKEHUS KaTep U JIOJKAa OKKYTCS
Ha MUHUMAaJIbHOM PacCTOSIHUU APYT OT Apyra.

Bo3mo:kHoe pemenue
1.
Jloaka nBUKETCS BIOJIb BEKTOPA PE3yIbTUPYIOLIEH CKOPOCTU CaMOM JIOJKU U CKOPOCTH BOJIbI B
peke. [ToaToMy yrois o Mo>keM OIpeesIuTh U3 TPEYTOJIbHUKA CKOPOCTEH Kak:

tg o =v/u. (1)
Otkyna yron o = arctg 0.5 = 26, 6°
2.
MeTton 1
Jlns onpezneneHuss MUHMMAJIBHOTO PacCTOSHUS MepeiiieM B CUCTEMYy OTcdeTa Karepa. Torna
KaTep B IaHHOM CHUCTEME OTCUETA IIOKOUTCS, a JIOJIKA JBUKETCSI PABHOMEPHO U MPSMOJIMHENHHO.
MuHuManbHOE pacCTOSHUS MEXAY HUMU OyleT IOCTUraTbcsi B MOMEHT, Korja mpsmas
COEAMHAIONIAs KaTep M JIOAKY OyneT MepHeHIUKYJspHa NpSIMOM, BIOJIb KOTOPOU IBHIKETCS
noaka. Ilomyuaercst pssMOyroiabHBINA TPEYTOJIbHUK, TUIIOTEHY3a KOTOPOTO paBHa /1, KaTeT paBeH
Lmin, @ YroJ IpOTHUBOJIEKALINI 3TOMY KaTene Ha3oBeM f. YToil £ onpenensercs: aHaJOrHuHO
NEPBOMY ITYHKTY, TOJIBKO B 3TOT pa3 MOSABUTCA JOMOJIHUTEIBHOE CIaraeMoe CKOpOCTh KaTepa:

v+w
g =2 ()
a MUHUMAJIbHYIO JUITUHY HaﬁﬂeM U3 MMPAMOYT'OJIbHOT'O TPECYT'OJIbHHUKA:
sin ﬁ = Lmin/h

OTKYyJa MOJIy4aeTcsi OTBET:
v+w
Lin = hsin(arctg(T)) = 499 M

Merton 2
ANBTEpHATUBHBIN CIIOCOO pelIeHHs 3TOr0 MYHKTAa Yepe3 KOOPAUHATHI:
PACCTOSIHUE TI0 OCH X M ) MEXKJTy KaT€POM H JIOJKOM:
x=@w+wp
yv=h—ut

Torna paccrosiHue L MexIy J1oAKON U KatepoM 1o Teopeme [lugaropa:

L? = x> + y2 = (v + w)?t? + (h — ut)?
OTO KBaJpaTHOE YpaBHEHHWE OTHOCUTEIBHO BpEeMEHM. MuHuUMyMmM L pocTuraercs Korja
JUCKPUMHUHAHT PaBeH HYIIIO.

(v+w)2+u>)t? —2hut+h*—-1?>=0
D=4hu)? —4((v+w)>+u*)(h*-1*») =0



Bcepoccuiickasa onumnuaoa wkonibHUK08 no gusuxe
Mynuyunanvuoid oman. 01.12.2025 2.

10 knacc
u2
(v +w)? +u? "
3.
MeTton 1

Jlnist onipeiesieHrs: BpEMEHH [IPU PELICHUU METOIOM | MPeabIAyIIEero MyHKTa JOCTaTOYHO HAWTH
nepeMeIeHre s JIOAKH B CHUCTEME OTCUeTa Karepa M pa3[e/iuTh €ro Ha OTHOCHUTEIIbHYIO
CKOPOCTb:
s=hcosp
hu

t =
(v+w)? 4+ u?

=369c

MeTtopn 2
Jlns moucka BpEeMEHHM JOCTaTOYHO HAMTH pelIeHHe KBaJpaTHOTO YpaBHEHUS IMIpH
JTUCKPUMHHAHTE PaBHOM HYJIIO:

( fut 36,9
= = ,7C
(v +w)? +u?
Kpurtepun onennBanus
Ne | Kpurepuii baua
1. Vest BEKTOPHOTO CJIOKEHUSI CKOPOCTEH
2 PopmyIa TaHIreHca yria
3 OrnpenelieH yroa a

4.1 | M1: Unes nepecanku B CO kaTepa

5.1 | M1: 3anucano tg S

6.1 | M1: 3anucano Lmin = A sin S

7.1 | MI: Ilomy4eH OoTBET Lmin =499 M

4.2 | M2: 3anucanbl KoopauHaThl x(2), y(¢)

5.2 | M2: IlonyyeHo KBaipaTHOE YpaBHEHUE OTHOCUTEIIBHO ¢
6.2 | M2: Cpenano yTBepkaeHue o muaumyMe L mpu D =0
7.2 | M2: TlomydeH OTBET Lmin =499 M

8.1 | MI: IlpoiiieHHBbIH yTh 0 TOYKH MAKCUMaJIbHOTO COJNMKEHUs s = /1 cos ff
9.1 | M1: Ckopoctb B CO KaTepa Vo

10.1 | M1: OtBeTt t=369 C

8.2 | M2: Tlony4eHo BbIpaxXeHHE ISl ¢

9.2 | M2: Yucnennsiii otBeT £ = 36,9 ¢

el 1 Y e el el e e el e e e L e e e

IIpumeyanue 1Jis KIOpH

ITomHOCTBIO IPABUIIBHOE PELICHUE, TIOJTYYEHHOE HEABTOPCKUM METOJ0M, OLIEHUBAETCS ITOJIHBIM
6amutom. HemomycTumMo CHUKATh OLIEHKY 33 «HEMPaBUIbHOE» O0(OpMIIEHUE HIIM HEaKKypaTHbIE
3aIlHACH.

B pamkax oTBeTa Ha OZJMH BOIPOC MOYKHO OLIEHUBATh TOJBKO 110 OAHOMY MeTony (i1nbo M1
(meron 1), nubo M2 (meton 2)).
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2. Tpu opycka (Kupees A.)
Cucrema, TIpeACTaBI€HHAss Ha PHUCYHKE, 2
COCTOUT U3 TPEX OpycKoB MaccamMu m = 1 Kr, lg
2m " M, CBSI3aHHBIX JIETKUMU

HEPACTSHKUMBIMA ~ HUTAMH, TEPEKHHYTHIMU
yepe3  HEMOJBIDKHBIC — JIETKHE  OJIOKH.
W3BeCTHO, YTO HWMTU HATAHYTBI W Opycox M
Maccol 2m JBUXKETCS BJIEBO C YCKOPEHUEM
a, = 2,5 m/c?. [loBepXHOCTb, BIOJIb KOTOPOIi
JIBUXKYTCSI OPYCKH, TJIaJIKasi ¥ COCTOUT M3 TPEX YYaCTKOB — BEPTUKAIBHOI'O, TOPU30HTAIBHOTO 1
y4acTKa, HAaKJIOHEHHOTO K TOPU30HTY O] YIJIoM @. TpeHrueM B ocu OJI0KOB MOXKHO ITPEHEOpEYb.
VYckopenue cBoboanoro naaenus g = 10 m/ c2.

Onpenenure:
1) cuny HatskeHust T; paBoi HUTH;
2) cuiy HaTsDKeHUs T, IeBOI HUTH.

Ecnu Opycku mMaccamu M W M MOMEHSITh MeCTaMH, TO OpyCOK Maccoil 2m Oyner
JIBUTaThCs BIPABO C YCKOPEHHEM d, = 6,5 M/c2.

Haitgure:
3) maccy Opycka M;
4) yron a.

Bo3moikHoe pemienue

C yué€toM TOro, 4to HUTU U ONOKU JETKHE, CcHUlia New

HATsDKEHUU BIOJb HUX OyJET MOCTOSTHHA. A Tak Kak 9m

HUTH He[iaCTSDKI/IMLI, TO NpU JBWKEHUU MOAYIHU N T, T,

YCKOpEeHUH OpYyCKOB OyayT OJIMHAKOBHI. M .
PaccraBum cuitbl, AecTByOIME HA OPYCKH (CM. g

pucyHok). CormnacHo BTopomy 3akoHy HproToHa mms M 2mg

]
L]
3

KaXJ10Tr0 U3 HUX!

Mgsina — T, = May; (D Mg
T, — T, = 2may; 2) "
T, —mg = ma,. 3)
Otkyna Haxomum Ty = m(g +a,) =12,5Hu T, = m(g + 3a,) = 17,5 H.
Paccmotpum cityyait, korga Opycku maccamu M N

U M TOMEHSTN MecTaMH. PaccTaBuM cuiibl Ha OpyCKH 9

(cM. pucyHok). CornacHo BTOpoMy 3akoHY Hbrorona 7, T,

JUTSE KaXJIOTO U3 HUX: L
T, —mgsina = ma,;  (4) o
T, — Ty = 2may; (5) Sl
Mg —T{ = Ma,. (6)
Cnoxum ypaaenus (1), (2) u (3): Mg

Mgsina —mg = (M + 3m)a, (7
Cnoxum ypaBaenus (4), (5) u (6):
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Mg —mgsina = (M + 3m)a, (8)

N3 ypaBHenuii (7) u (8) mpuxoauM K KBaJ[paTHOMY YPaBHEHHIO OTHOCHTEIILHO Sin :
gsinfa+ (Ba, —ay)sina+ (a; —3a;, —g) =0 wm 10sin?a + 17sina — 11 = 0.
Hannoe ypaBHenue umeeT kopuu 0,5 u 2,2. [TogxoauT Tonbpko kopeHb sin @ = 0,5 wm a = 30°.

Ananmornuno w3 ypaBHeHuil (7) u (8) MOXKHO MOMYyYUTh KBaJpPAaTHOE YpaBHEHHUE
otHOocutensHo M: (g — ay)M? — (3a, + a;)mM — (3a; + g)m? = 0unu 7M? — 44mM —
35m? = 0. JlanHOE ypaBHEHHE UMEET KOPHH 7M U —5m,/7, U3 KOTOPBIX MOAXOIUT TOIbKO M =
7m = 7 K.

Kpurepun oueHuBanus

Ne | Kpurepuii baJun
1 | 3anmucano cootHomenue Mg sina — T, = Ma, unu 5KBUBaJICHTHOE 1
2 | 3anmcano cootHomenue T, — Ty = 2ma, Wiy S5KBUBAJICHTHOE 0,5
3 | anucano cootHomeHue Ty — Mg = ma, WM SKBUBAICHTHOES 0,5
4 | Bammcano coorHomenue T, — mg sin @ = ma, Wi SKBUBAJIECHTHOE 1
5 | 3amucano coornonienue T{ — T, = 2ma, Wi¥ 5KBHBAICHTHOE 0,5
6 | Bamucano coornomienne Mg — T/ = Ma, Wi S5KBHBAICHTHOC 0,5
7 | Honyuen otBer T; = 12,5 H 1
8 | Ilomyuen otBer T, = 17,5 H 1
9 | [lonmyuyeno KBagpaTHOE YpaBHEHHE OTHOCHTENBHO Sin a wiu M 1
10 | BeiOpan nmpaBHIIbHBIN KOPEHb MOJIYYSHHOTO KBAIPATHOTO YPABHEHHS 1
11 | lonyyen orBeTr M = 7 Kr 1
12 | Momxyuen otBer a = 30 ° 1

IIpumeuanue s Kopu

[TosTHOCTBIO MPAaBUIIBHOE PELIEHUE, ITOJIyYEHHOE HEABTOPCKUM METO/0M, OLIEHUBAETCS TIOJHBIM
6aymioM. HeonmycTUMO CHUXKATh OLIEHKY 3a «HETPaBUIbHOE» O(pOpMIIEHHE UM HEaKKypaTHbIE
3aIHCH.
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3. T'ope ot yma (Cymkos 3.)

JIBa IUIMHHBIX CTEP>KHS J>KECTKO COEIMHEHbl KOHIIAMHM MOJ MpAMbIM yrioMm. Ha kaxniblii
CTepXKEHb HAJETO 10 OJHOMY KOJIbIly, KOTOPBIE MOTYT CBOOOJHO TIE€pPEMEIaThCs BIOJIb
crepkHer. K KoJbliaM mpuKperieHa npyskuHa xECTkocThio £ = 10 H/M, coequnstomas Koyibia
Mexy co0oil. B MomeHT ¢ =0 Koiblla HaXOASATCS B TOYKE COCAMHEHUS CTEP)KHEH; 3aTeM HX
HAYMHAIOT JIBUTaTh BJOJb CTEPKHEW B MPOTUBOIOJIOKHBIE CTOPOHBI C IOCTOSHHBIMU
CKOPOCTSAMH Vq U V5. U3BECTHO, UTO MOYJIM CKOPOCTEH OTHOCATCA KaK Vq: vV, = 3: 4.

Uepes 1 = 6 ¢ mociie Havana ABUKEHUSI MOJTYJIb CHIIBI YIPYTroCcTU NpykuHbI paBeH F1 =30 H, a
yepes r = 14 ¢ Moaynb cuiibl ynpyroctu paBeH 2= 10 H.

Haiinure:

1. muny /o py>kuHBI B HEAeOPMUPOBAHHOM COCTOSIHHH;
2.CKOpOCTh Vq;
3.CKOPOCTb V5.

Bo3mo:xHoe pemienne

[TycTh OHO KOJBIIO JABHXKETCS IO OJJHOMY CTEPXHIO CO CKOPOCTBIO V; = 3V, a BTOPOE — I10
JIPYyroMy CTEP)KHIO CO CKOPOCThIO V, = 4v. 3a Bpemsl 7 NepBOE KOJBLIO CMEIIAaeTcsl Ha
paccrosiHue y = V1T = 3VT, @ BTOPO€ — Ha PacCTOSIHUE X = V,T = 4VT.

Tak Kak CTEpKHH PACIHOJIOKEHBI MEPICHANKYIISIPHO, PACCTOSHHE MEXIY KOJBIAMH, TO €CTh
JUIMHA TIPYXKHHBI, onpeaessiercs no Teopeme [Tudaropa:

[ =/x%+y2=,/(3vr)? + (4v1)? = 5vr.
ITo 3akony ['yka cuia ynpyroctu paBHa

F =kAl
rae Al = | — ) — n3MeHeHue JIMHBI TPY>KUHBI OTHOCUTENFHO €€ HeZe(opMHUPOBaHHOTO
COCTOSIHUSI.
Tak KaKk U3 YCIOBUS HCIOIB3YIOTCS MOYJIH CHITBI, 3aITUIIEM:
|F(D) I=k I l=1y =k | 5vt =1 |.
Ota QyHKUIUS SABJISETCS KyCOYHO-JIIMHEHHOI:
F _ (k(ly = 5v1), [<ly
IF@I = {k(Svr —D, 1>l

PaCCMOTpI/IM TOYKH, 3aJaHHBIC 110 YCJIIOBHUIO 3aa1U:

(ty=6c¢, F;=30H),(r, =14c¢, F, =10H
W3 Buaa GyHKIMK BUIHO, YTO BOSMOXKHO J[BA CITyYast:
e 00e TOYKH NMPHHAIJICKAT JICBOMY JIMHEHHOMY yYacTKY;
® TOYKH JIe)KAT Ha Pa3HBIX JMHEHHBIX YYaCTKaX.
PaccmoTpuM 3TH BapuaHTHI.
1) | Fl=k(ly—5vr)
VYrnoBoit ko3¢ puIeHT npsMoii Ha rpaduke paBeH:

I _10—30_ 20_ e
m=Tae - g o H/e
CpaBHHUBAs ¢ HAKJIOHOM TE€OPETHYECKON 3aBUCUMOCTH:

kym = —5kv,

nonyyaem v = 0.05 m/c.
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Torma ckOpoCcTH KOJell:

M
v, =3v = 0.15?

M
v, =4v = 0.20:
MoMeHT, Korja npy>kuHa ObLTa HeZeOPMUPOBAHA, ONPEACIACTCS U3 YCIOBHS

SUT = lo
[ToncraBum MOMeHT niepecedenus rpaduka c oceto (|F1=0), KOTOpBIN I JTaHHOU MPSIMOM paBeH
t=18c¢:
ly=5vt=5-0.05-18=4.5Mm.
2) AHaNOruyHO paccMaTpuBas BTOPOH cilydail, MOTYyYUM:
0.10 m 0.30 M 0.40 m
V= Py =—, Uy =—, [y =6 M.
C C C
['paduk mist mepBoro ciuyyas:

F ,H
A ‘ -
60
40
A
20
B
T,¢C
0 2 4 6 8 10 12 14 16 18 20 22 >
I'paduk ns BTOpOToO Ciyyas:
A ‘F , H
yop
60
401
A

201

v
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Kpurepun oueHuBanus
Ne | Kpurepmuii bana
1 | MosyyeHa 3aBUCUMOCTb [ = 5vr 1
2 | 3anucaH 3akoH ['yka 1
3 | lonyyeHa ¢opmysaa F = k|5vz - Iy 1
4 | PaccmoTpeHo 2 ciy4yas MOMeHTa OTCYTCTBUSA AedpopManuu y 1
NPY>KUHBI

5 | BepHas dopmyaa ans v M v, 1
6 | Bepnasa ¢opmysna a4 I 1
7 | llosiydeHO BepHOE 3HAYEHHUE V1 U V; AJIS IBYX CIy4aeB 2
8 | [losiyueHO BepHOe 3HaYeHHUe Iy /1J1s1 060UX C/IydyaeB 2

IIpumeyaHue 11 KIOpH

[TonHOCTBIO TPaBUIIBHOE PEIICHUE, TOTYUYEHHOE HEABTOPCKUM METOA0M, OLEHUBAETCS MOJTHBIM
6amioM. HegomycTuMo CHUXKaTh OLIEHKY 3a «HETMpaBWIbHOEY» O0(hopMIIEHHE MIIM HEAKKypaTHbIE
3aIHCH.

4. Tpeyroabuuku (Pyouos /1.)
B oamekTpuueckoil cxeme, HW300paKCHHOW Ha

PUCYHKE,  W3BECTHBI  JIBa  CONPOTHBIICHHS
pesuctopoB (R; =60M u R; =12MOM) wu
HEKOTOpPBIC 3HAYEHUS IKBHBAJICHTHBIX

CONPOTHBIICHUH MEXKY IBYMs KOHTaKTaMu (Rpy =
8 OMm, Rg; = 9 OM, Rr; = 5 MOM, Rgr = 9 MOwm).
Omnpenenure 3HAYEHUs COINPOTUBIICHUI
R,, R4, Rs, R, Ry, Rgg.  JlocTaToOuHO — MOJIYy4YUTH
YHCIICHHbIE OTBETHI.

Bo3MmoikHoe pemienue

W3 npaBuiia napajienbHOTO COEIMHEHUS PE3UCTOPOB, Rg > Rpr ¥ Rs > Rrj, TO eCTh
pe3uctopsl Rg, R5, R3 UMEIOT COMTPOTUBJICHHS TIOPSIKA HECKOJIBKIUX META0M. DTO 3HAYUTEIILHO
OombIne, yeM conpoTuBiieHue pesucrtopa R; = 6 OM. To ecTs OTHOCUTENBEHO R; pPE3UCTOPHI
Rg, Rs5, R3 UMEIOT MOYTH 0ECKOHEUHOE COMPOTUBIICHHE U X MOKHO pacCMaTpUBaTh Kak
pa3phIB IEMH.

IIpenmnomnoxum, uto R, > R;. Torna Rgy = Ry + Ry u Ry = Ry — Ry = 3 OM. Torna Ry =
R1Ry
Ry+Ry
npeamnonoxenue R, > R, HeBepHO. To ecTb conpotuBienus Ry, Ry, R, cpaBHUMBI U
COCTABJISIIOT MOPSIAKA HECKOJIBKHUX OM.

= 2 0M # 8 OMm. Ilomyunnu npotuBopedre. AHAIOTMYHO MOKHO JJOKa3aTh, YTO
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Paccmotpum tpeyronbsauk ABJ] (pemaem B Omax):

s 11, 1

L+t o+ o r_r. ot

Ryy Ry R +R, 8 R, 6+R,
1 1 1 1 1 1

Ren R, Ri+tRs 9 R, 6+R,

[TonGopom (min 4eCTHBIM pelIeHUeM CUCTEMbI YpaBHEHUI) Haiiem:

R, =18 Om

R, =12 0m

(R2+R4)R
Torna Rpyg = —R12+R24+R1 =50Mm.
Conporusnenus Ry, R,, R4 TOpa3ao MeHbllle, 4eM conpoTuBiieHus Rg, Rs, R3, Tak uTo OyneMm
CUMTaTh UX nepeMblukamu. Toraa Re, Rs, R; Taxke o0pasytotr TpeyroiabHuk B(b-Z)I.
Herpynuo Bunets, uro tpeyroabauk B(b-/[)I" oTimmuaercs ot tpeyronsuuka AbJ] nmuib
KpaTHOCTBIO CONPOTHUBIIEHNI B MWIINOH pa3. Torna
Rs; = 6 MOM, R, = 18 MOM, Rz = 8 MOM

Kpurtepun oneHuBanus

Ne | Kpurepuit baJun

1 | Joka3zaHo, 4TO pe3ucTopsl Rg, Rs, R3 UMEIOT CONPOTUBIICHUS 1
NOPSIIKa HECKOJIBKMX MEraoM

2 | loka3aHo, uTo conpoTuBieHus Ry, R,, R, uMeroT 2
COINPOTHUBJICHUS NOPSAAKA HECKOIBKUX OM

3 | 3anucaHa cucteMa ypaBHEHUMN JUIsl HAXOKICHUS 3
COTIPOTHUBIICHUHN B KaXK/I0M U3 TPEYTOJIHHUKOB (JTMO0 B OHOM
TPEYroJIbHUKE, HO 3aMeUYeHa aHAJIOTHS ABYX TPEYTOJIHHUKOB)

4 | Haiinenst R,, Ry, Rs, Ry 4 (mo 0.5
Oasa)

5 | Haitnensl Ry, Rpp 2 (mo 1
oamty)

IIpumeuyanue aJst xKopu

[TomHOCTBIO MPaBUIIBHOE PELIEHUE, T0JIyY€HHOE HEABTOPCKUM METOJI0OM, OLIEHUBAECTCS MOJTHBIM
6amtom. HemomycTuMO CHMKATh OLIEHKY 3a «HETPAaBHIILHOE» O0(OpPMIICHUE HITH HEaKKypaTHbIC
3aIUCH.
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5. Yépunas kopooxa(Cenros A.)

ToueuHblil HMCTOYHUK CBETa S JBUXKETCS
PaBHOMEPHO M HIPSIMOJIMHEWHO €O M
CKOpPOCTBIO 5 cM/C BJOJb OCH, IIOKa3aHHOM :
Ha pUCYHKE NIYyHKTHpoM. OcCb INPOXOAUT
yepes /1Ba HeOOJIBIIMX OTBEPCTUS B KOPOOKe 3
¢ uY€pHBIMH CTCHKaMH. PasMep KOpOOKH Se—
BJ0Jb ocd 80 cM (PUCYHOK BBIIIOJHEH B — M,
macmrabe: 1 kmetka — 5 cm). B kopoOke
3aKpeIuIeHbl /1Ba IUNIOCKUX 3epkania My u M,.
1) B TedyeHme Kakoro BpEeMEHH B 3e€pKajaXx MOKHO HaOIOJaTh TOJBKO OJHO M300paskeHHe
UCTOYHUKA cBeTa?

2) B TeyeHne Kakoro BpEeMEHHU B 3€pKajiax MOXHO HAOIIOAATh JBa M300paXKCHUS MCTOYHHMKA
cBera’?

3) B TeueHue Kakoro BPEMEHH B 3€pKajax MOXKHO HAOJIIOJATh TPU M300pPAKEHHS MCTOUYHHKA
cBera’?

4) B TedyeHne Kakoro BpeMEHHU B 3€pKajiax MOXHO Ha0JIt01aTh YEThIpe U300paKEHUsI HICTOUHHKA
cBera’?

5) IlokaxkuTe MOCTPOEHUEM Ha PUCYHKE 00JIacTh, U3 KOTOPOW OyAyT BHJIHBI BCEe U300paskeHuUs
UCTOYHHKA CBeTa uepe3 4 ¢ OT MOMEHTa MPOXOXKAECHUS UCTOYHUKOM CBETa MEPBOro (JIEBOIO)
OTBEPCTHS.

7

Bo3mo:kHOe pelIcHue

Jlo MoMeHTa momnajaHus TOYEYHOIO0 HCTOYHUKA CBETAa BHYTPh KOPOOKM H300paKeHWil B
3epKaiax Her.

[/

OnHo u3o0paxkenue (B 3epkane M;) MOXHO HaOJIr0AaTh TOJIBKO MOCJE yX0/1a HCTOYHHUKA CBETa
3a 3epkanio M,. Ha pucyHKe COOTBETCTBYIOIINN yUYaCTOK TPAEKTOPUHU POMApKUPOBaH 3€JIEHBIM
I[BETOM.

JIBa nzoOpaxkenus ucrounuka (ogHo B M1 u onno B M2) OyayT HabmoaThCs NpU IBUKEHUU
[I0 y4acTKaM TPAaceKTOPUU NPOMApKUpPOBaHHBIM CHHHUM IBETOM. B 3TOM ciydae syun ot
n300paxeHus, noixyyaemoro B M1 He moryt nomnacts Ha M2, ¥ COOTBETCTBEHHO JaTh TPETHE
n300pakeHue.

OO6nacTe TpaeKTOpWHU, MPHU JBIKEHUH IO KOTOPOH OyIeT Mmomydarbcs TPU H300paKeHHS
MIPOMapKUpPOBaHa KpacHBIM IBEeTOM. M300pakeHne HCTOYHWMKA moiydaemMoe B M1 Oyxer
CO3/aBaTh BTOPUYHOE H300pakeHne B M2.

Hcnonb3ys yka3aHHBIM B yCJIOBUU MaclITad MOJIy4YUM BpeMeHa:



Bcepoccuiickasa onumnuaoa wkonibHUK08 no gusuxe
Mynuyunanvnoitt sman. 01.12.2025 a.

10 knacc
l.t1i=4c;
2.b=Tc;
3.5=5¢;
4.t4=0c.
Kpurepun ouennBanus
Ne | Kpurepuii baua

1 | YkazaHo, 4To omHO M300pakeHUE B 3epkayne M; mocie yxona | 1 6amn
MCTOYHHUKA CBETa 3a 3epKayio M,

4c 1 Gamn
2 |7c 2 Oaita
3 |5¢ 2 Oaita
4 10c 2 Oamna
5 2 Oamna

IIpumeuanue s Kopu

[TosTHOCTBIO MPAaBUIIBHOE PELIEHUE, TOJIyYEHHOE HEABTOPCKUM METO/0M, OLIEHUBAETCS TIOJIHBIM
6aymioM. HenonycTMO CHUKATh OLIEHKY 3a «HETPaBUIbHOE» O(OpMIIEHHE UM HEaKKypaTHbIE
3aIHCH.



