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ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms
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[Ipoduas: maTemaTika
Bapmant: 1 Kaacc: 10

3aaaua 1 (12 éasn0s). B xpyxke «Heymensie pyku» METOIOM TAI-JIAI U3TOTOBUIIN
HecOaTaHCUPOBAHHBIE PhIYAYXKHBIE BECHI C MJICYaMH PA3HOU JJIMHBI U YalllaMu C pa3HbIM
cOOCTBEHHBIM BeCOM. B pe3ynbrare 4YeThlpeX B3BEIIMBAHMI HAa 3TUX Becax ObUIU
MTOJIYYEHBI CIAEAYIOIINE «PABHOBECUS:
[cneBa 3 Kr = cnpaBa JbIHA|; [cneBa nbIHA = ciipaBa 5,5 Kr];
[cneBa 5 kr = cripaBa ap0Oy3]; [cneBa apOy3 = cpasa 10 xr].
KakoB ucTuHHBIN Bec (Macca) IbIHU U apOy3a?
3apaua 2 (16 basrs06). Kakoe MakCUMaabHOE BO3MOYKHOE KOJMYECTBO HIYIINX
MOJAPSAJT YICHOB BO3pPACTAIOIIEH Tr€OMETPUUECKON POrpecc MOTYT OBbITh 3-3HAUHBIMU
HaTtypanbHbIMU yncinamu? [IpuBeaure npumep Takou Mocaeq0BaTEIbHOCTH.
3apaua 3 (16 danrwws). B TpeyronbHuke ABC mpoBeneHbl OUCCEKTPUCHI
AA,,BB;,CC;, L — touka nepeceueHus otpe3koB B, C; u AA;, K — Touka nepecedyeHus
oTpe3koB B;A; u CC;. Haiiaute otHomienue LM: MK, ecniu M — Touka mepecedyeHust
ouccexktpucel BB, ¢ otpeskom LK, u AB: BC: AC = 2:3:4.
3apaua 4 (16 basnos). Haniiure Bce 3HA4YEHUS NapaMeTpa a , IPU KOTOPBIX
ypaBHEHHE |a-3|x+0,5

+x+2,5

+|a—xz|:x2 +x—3|x+0,5

+2,5 HMEET POBHO JBa LECJIbIX

peLIeHus.

3apaua 5 (20 Gannws). CedyeHue NPaBUIBHON NIECTUYTOJbHOM MHUPAMUIBI
SABCDEF 06pa30BaHO IJIOCKOCTHIO, MPOXoasiiieit uepes neHTp ocHoBanuss ABCDEF wu
napasuiesnibHo meauane CM 6okoBoit rpanu SCD u anodeme SN 60KoBoM rpanu SAF,
CTOpOHA OCHOBaHHWs NMUpaMUbl paBHA 8, a pacCTOSHUE OT BEPUIMHBI S 10 CEKyLIel
IJIOCKOCTH paBHO 3,/13/7. Hailnure KOCHHYC yrila MEXAy IJIOCKOCTBIO CEYEHUs U

IIJTOCKOCTBIO OCHOBAHMAI.
3aaaua 6 (20 bars06). Cm. 000PpOT.

0 Ha 3ToM nucTe 3anpeLweHo genaTtb 3anmcu 1 NoMeTkn



3apaua 6 (20 dar06). g noayyeHUs: GOTOCHUMKOB HEOECHBIX TEJI HCIIOJIb3YIOTCSA
KOCMUYECKHUE 30Hbl — aBTOHOMHbBIE POOOTHI, OCHAIIIEHHbIE PAKETHBIMU JIBUTATEISIMU,
COOCTBEHHBIMH HEPTrETUUECKUMHU YCTAHOBKAMH, CUCTEMAaMU PAJUOCBS3H U HABUTALIUU,
Hay4HbIMU npubopamu. U Bce 310 ynpasisercs 00pToBbIMU KOMIIbIOTepaMu. Hanpumep,
Osarojaps TakuM 30HJaM YCIEIIHO BBIMOJIHEHA MporpaMmMa uccienoBanus CaTypHa U
€ro KpyInHeuiero cnyTHiuka Tutana, yIMBUTENIBHO MOX0KEro Ha 3eMito. [Ipu nuzyuenun
OJIHOTO U3 CITyTHUKOB CatypHa ¢ paanycoM OpOUTHl R ~1,2-10° kv BO3HUKIIA HEIITATHAS

CUTYAIIMs: TIPU MPOJIETE 30Ha CKBO3b INIOCKOCTH Koselr CaTypHa 60pToBasi HOBOPOTHAs
mwaTdopma ¢ TelekamMepaMu Oblila 3aKJIIMHEHA YacTHIlaMHU 3TUX KoJiell. B pe3ynbraTte
CMOTJIM TOJYYUTh YETKUE CHUMKHU TOJIBKO OAHOM CTOPOHBI CIyTHHKA. J[JIs moydyeHust
CHUMKOB OOpAaTHOW CTOPOHBI CITyTHHKA ObUIO MPHUHSTO PEIICHUE MPOIOJIKHUTH TOJET
30H/Ia U BCTPETUTh CHYTHUK B JAPYrOl TOUKE MPOCTPAHCTBA, ISl YEro MPHUILIOCH
CKOPPEKTUPOBATh CKOPOCTh ABHKEHHUSI 30H/1A.

Paccmotprm  ynpolleHHY!0 MOZAENb BO3HUKIIECH CUTyaluH. |pacKTOPHUIO
JBWDOKEHUs crnyTHUKa (opobuty) Bokpyr CarypHa
(rouka () cudTaeM KpYroBol ¢ paanycom
R=1,2-10° kM, CKOpPOCTb JIBUJKEHUS CITyTHUKA
MOCTOSIHHA W paBHA Ve = 3,27 xm/c. TIpoekuuro
30H/Ia Ha MJIOCKOCTh OPOUTHI HA30BEM IMOA30HI0BOM
TOYKO. CKOPOCTh JABM>KEHUSI TOA30HIOBOM TOUKHU
MOCTOSIHHA U paBHa V; = 6 xm/c, a ee TPaeKTOpHIO B
MJIOCKOCTH OPOWUTHI YCIOBHO CYHTAEM TPSIMOM,
nepecekaromeii okpykHoctb B Toukax C m D. CorjacHO 3all0KE€HHOM Iporpamme,
ChEMKa TIOBEPXHOCTH CITyTHUKA 30HJIOM OCYIIECTBIISIETCS B MOMEHTBI UX HAUOOJBIIIETO
CONMKEHUs, KOTOPhIE COOTBETCTBYIOT MOMEHTaM II€PECEUYCHUsI TPACKTOPUHU
MO/A30HI0BOM TOYkU ¢ opOutoit ciytHuka (Toukn C u D). Korma cnyTHuK (Touka S)
OKa3bIBACTCA CTPOro Ha MmpsaMoil Mexnay neHtpom Catypha (Touka O) U MOJA30HAOBOM
TO4KOM (TOuKa B), 3anmyckaetcs Taiimep (#p=0). IIpu 3ToM criyTHUK ¥ TOI30H10Bast TOUKA

BcTpeuaroTcst B Touke C yepe3 Bpemst ¢ =2-10"c. ITocie chemku Haa Toukoi C CKOPOCTh
30H/a MEHSETCS TaK, YTOOBI HaJl TOUKOM [ 0Ka3aTbcs OJTHOBPEMEHHO CO CITyTHUKOM JUIsI
¢dotorpadupoBanus ero 0opaTHON CTOPOHBI. CKOPOCTh MOJ30H/I0BOM TOUKH HA Yy4aCTKe
CD nocrosiHHA.

Omnpenennure pacCTOSSHUE MEXY TIOJ30HA0BON TOUKON U CIIyTHUKOM (CUMTask €ro
MaTepualbHOW TOYKOW) B HA4yaJbHBII MOMEHT BpPEMEHM f), a TaKXKE€ CKOpPOCTh
MOJ30HA0BOM TOuku V> Ha ydactke CD. B pacuerax ucnonbp3yiiTe NpuOIUKEHHbBIE
3HAYCHUSA CKOPOCTU CIIyTHHUKA U YUCJA 77 - OKPYIVIUTE UX 10 LEIbIX 3HAYCHUU.
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Sagaume 1 (makcumanbHas orenka 12 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan

He BbIMOJIHEH HU OfMH NYHKT, NPUBELEHHBIE HUXKe, U/UJH NPOCTO 3aMHCaH BEPHBIH OTBET. 0

YcraHoBJIeHa CBSI3b (NMHeHHasi 3aBUCUMOCTb) MeXIy BecaMH cjeBa W crpaBa. CocTaBjeHa cHCTeMa U3 ue- 3

ThIpeX ypPaBHEHHUH.

OnuH U3 napaMeTpoB JMHEHHOH 3aBUCHMOCTH OIpefesieH BepHO. 6

CucreMa pellleHa C OJHOHM BHIYMCIUTENBHOU OLIUOKOH. 9

[TpuBeneHo MoJMHOCTBIO 060CHOBAHHOE pellleHHe, MOJy4YeH BEPHBIH OTBET. 12
3amaHue 2 (makcuManbHas oLeHKa 16 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan

He BbIMO/MIHEH HM OMH MYHKT, NPUBENEHHBIH HHXKe. 0

Brinucana Hy»KHasi MOC/EI0BATENBHOCTb, HO HeT OOOCHOBAHHSI TOTO, UTO KOJHYECTBO UJIEHOB 3TOH TMocJe- 4

JIOBATEJNbHOCTH MaKCHMaJjbHO, W/ HaWNeHO TpeacTaBjeHue ag = bs", a, = br", b e N, ¢ =r/s, r > s

HO/(r;s)=1 uau HaiigeHbl 00e OLEHKH T, U Gy,

Hafinensl Bce orpaHuYeHHs], NO3BOJSIONINE MUHUMHU3HPOBATh NepeGop cIydaeB, HO pa3bop caydyaeB MPOBeneH 8

C OLIMOKOH.

C mosiHbIM 060CHOBAHHMEM BEPHO Hal/eHa TOUHAs OLEHKAa A/ KOJMYEeCTBA UJIEHOB NPOrpPecCHH, BEPHO OIlpe- 12

JleJleH 3HaMeHaTe b IPOrpecCHH, HO IMO0CJAe0BaTeJbHOCTb He BbIIMCAHA WJM JOMNYyLleHa BBIUHCJIHTENbHAs

owmuoKa.

[IprBeneHo MosHOCTbIO 06OCHOBAHHOE pellleHHe, T0Jy4YeH BepHBIH OTBeT. 16
Saganue 3 (maxcumanbHas oueHka 16 6.)

Kpurepuit (BoiOpaTh COOTBETCTBHE OTHOMY KPHUTEPHIO) Baan

He BbIMOMHEH HU ONUH MYHKT, MPUBEIEHHbIH HUXKE, U/UJIH MIPOCTO 3aMUCaH BePHbIH OTBET. 0

Hoxaszano, utro BM - 6uccektpuca tpeyronbHuka LBK. 4

[TosrydeHbl BepHBle OTHOIIEHHS IJHH OTPE3KOB, KOTOPble HEOOXOMMMBI 1JIsl PelleHHs 3a1auu 8

[Ipy perueHuy 3agauu AOMYLIeHA BbIYMC/IHUTE/bHAS OIIKMOKA MPHU BEPHBIX PACCyXKAEHHUSX. 12

[TprBeneHO MOJHOCTbIO 0OOCHOBAHHOE pellleHHe, MOoJyueH BepHbIH OTBeT. 16
3amaHue 4 (makcuManbHas oleHKa 16 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan

He BbiMOIHEH HU OfMH MYHKT, NPUBELEHHBIE HUXKe, H/UJK NPOCTO 3alHCcaH BEPHLIH OTBET. 0

YpaBHeHMe CBeJIeHO K CHCTeMe HepaBeHCTB. 4

C 1OMOILbIO BEPHOT'O PacCyXkKAeHHs MOJNyUeHbl BCe FPAaHUYHblE TOYKH HCKOMOIO MHOXKECTBA 3HaYeHHUH a. 8

C moMoIIIBI0 BEPHOT'O pacCyKIeHHs MONydeHO MHOMKECTBO 3HaueHHWH a, OTJHUANONleecs OT HCKOMOro KOHeu- 12

HBIM YHCJIOM TOYE€K, H/HJH HeT MOJHOr0 O0OGOCHOBAHHSI, UTO MOJYYEHHOE MHOXKECTBO 3HAYEHHH SIBJISETCS

OKOHYATEJIbHBIM.

[TprBeneHO MOJHOCTbIO OGOCHOBAHHOE pellleHHe, MOJyUeHbl BepHble OTBETbI. 16




Sagaumne 5 (makcumanbHas ornenka 20 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BBITNOJIHEH HM ONMH NYHKT, NPUBEEHHBIH HHXKe, H/HJM NPOCTO 3aNMCaH BEPHBIH OTBET. 0
BepHo nocTpoeHO cedeHHe C IOJHBIM ONHCaHHEM NOCTPOEHHS. 5
Hafinensl HeoOxomuMble 1JiS1 pellleHHsl 3ajayd OTHOLIEHHSI, B KOTOPHIX MJIOCKOCTb CeueHHs! OeJHT pebpa 10
NHUpaMU/bl. YCTAHOBJEHA CBSI3b PACCTOSIHUSA OT BEPIUMHBI MUPaMUAB [0 MJOCKOCTH CEUEHHs C YIVIOM MeXay
IJI0CKOCTbIO CeYeHUs U IJIOCKOCTbIO OCHOBAHUS MUPAMHUBL.
[Ipy BepHBIX paccyXAeHHUSIX AOMYLIeHa OfHA BBIUHCJMTENbHAS OLIMOKA. 15
[TpuBeneHo MOJHOCTbIO O6OCHOBAHHOE pellleHHe, MOJ1yueHbl BepHble OTBETbI. 20
Saganue 6 (maxcumanbHas ouenka 20 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) baan
He BbINOJIHEH HM ONMH NYHKT, NPUBEEHHBIN HUXKe, H/HJM NPOCTO 3aNMCaH BEPHBIE OTBET. 0
BepHo HafineHbl yIibl MeXAY MPSIMBIMH, COEIUHSIOMNMU 0OBEKTHl, T0Ka3aHHbIE HA PUCYHKE. 5
BepHo HaiileHo paccTosiHMe MeXK1y NOJA30HAOBOH TOUKOH M CNYTHUKOM B Haya/bHbH MOMEHT BpeMeHH U 10
clleslaHbl MOMBITKH HAlTH H3MEHEHHYI0 CKOPOCTb
[Tpu BepHBIX pacCyKIeHHSX NONYIleHa OfHAa BbIUMCJIHTE/bHAS OLIHOKA. 15
[TprBeneHO MOJHOCTbIO O6OCHOBAHHOE pelleHHe, MOJyUeHbl BEPHble OTBETbI. 20




Pemenne Bapunanra Nel (Marematuka - 10 kiacc)

1. B kpyxke «Heymeinbie pyKi» METOIOM TSII-JISI M3TOTOBUIIN HECOATaHCHPOBAHHBIE PHIYAKHBIC
BECHI C TUICYaMH Pa3HOM JUTMHBI M YalllaMH ¢ Pa3HbIM COOCTBEHHBIM BECOM. B pesyibrare deThipex
B3BEIIMBAHMIA Ha ATHX Becax ObLIM MOJIYYEHBI CIETYIOIINE «PAaBHOBECHSI»:
[cneBa 3 kr = cripaBa JpIHsA]; [cneBa npiast = cnpasa 5,5 kr];
[cneBa 5 kr = cripaBa ap0Oys3]; [cnieBa apOy3 = ciipaBa 10 kr].
KakoB uctunubiii Bec (Macca) apiHu U apoy3a? (12 6amioB)
Pewenue. Coornomenne mace [ciesa x = cupasa y| — nuneitnoe: y = kx+b, rae k > 0 u b — xoncranTsl.

Ecnu [cieBa x — crpasa y| u [cresa y — cnpasa z|, To 2 = Kz + B, rae K = k%, B = (k+1)b. Hmeen

{K'3+B=5,5 { K=9/4 { k=3/2
— —_—
K-5+B=10 B=-5/4 b=—1/2.

OTCHOIa HAXOIUM Macchl: AblHA = k-3 4+ b, apbyz = k-5 + b.

Omeem: aeiug = 4 kr, apbys = 7 KT

2. Kakoe MakcuMmaabHOE BO3MOXHOE KOJIMYECTBO MIYIIMX TMOJPSA] UWIEHOB BO3pacTaromieit
TE€OMETPHUYECKON TPOTPECCHH MOTYT OBITh 3-3HaYHBIMH HaTypalbHbIMH uuciamu? IlpuBemure
pUMep Takoii nocieaoBareibHoCTH. (16 O6anoB)

Pewenue. QB03HATNM HCKOMBIE WICHE TPOTPECCHH @0, A1, . - - 5 G, A = A", 3HAMEHATETL — HeCOKPATHMAST
apobe g = r/s, v > s. Torga ag = bs™, ap, = br'™, b € N, = x. ™ u s" Bzaumuo upoctsl. [Tonyuaem
OrpaHHYCHEE
™ < 1000. (1)
Emé ogno orpanutenne:
¢ = < 10. 2)
agp

1) Hyers =2, torma ¢ =2, u (2) = n < 3.
Paccuartpusath ¢ > 2 HesaueM.
2) IIycts r = 3, Torna ¢ = 3/2, (2) = n < 5. [Ina n = 5 umeem
ap = 32b 2 100

F=3, s=2 { — b=4
an = 243b < 1000

3) [Iycts r > 4, torga (1) = n < 4. Pekopg n = 5 nobuTts, e yaacres.
Omeem: 6. Eauncreenuniit npuMep: 128, 192, 288, 432, 648, 972,



3. B peyronpauke ABC nposenenst ouccekrpucel AA;, BB, CC;, L —Touka mepeceueHus OTpe3KoB
B,C; u AA,, K—Touka nepeceuenus otpe3koB By A, u CC,. Haiinute orHomenue LM: MK, eciu M
— TouKa nepeceueHus ouccexkrpucbl BB, ¢ otpe3kom LK, u AB: BC: AC = 2:3:4. (16 6amioB)

Pemenue.

AB:BC:AC = 2:3:4,
a=BC=3x,b=AC = 4x,
¢ = AB = 2x.

[IpoBenem npsimble
LL, | BB;,KK; |l BB4,

L, € C,B,K, € A,B.

LClLlL - LAlKlK - LB/Z. A
ITo Teopeme Paneca u no

o C1L1 ClL AC1 A1K1 AlK CA1 C1L1
CBOHMCTBaM 6I/ICCCKTpI/IC HUMCECM COOTHOIICHUA: —— = —=—,— - = -~ =—"H =
L1B LBy AB1" K1B KB, CBq L1B

AC, KB _ CBy
AB;’ A1K,  CA{

LB A.Ky AB; CA, LB AB; CA, CiL; BC, AB;y CAy BA; CiLi a ¢ b BA; CiL’

C1L1 . KB _ AC1 CBl KB ACl CBl A1K1 _ ACl CBl BA, BCl A1K1 _ b a ¢ BC1 A1K1

NGB _ Ak BG KK BBy A KK~0ABB, ACLL~ACBB), D - KK
LlB_ BA; ClLl_ BB, LLl’ 1 1 1210, 14bg 151D ), = .

LL, _ KK
, — = —=, 1o TpeyronbHuku BL,L u BK,K nomoGHsI,

ITockonbky 2BL{L = £BK K, —
4B KB

2LBM = ¢£L{LB = £K,KB = £KBM. CnenoBarensHo, BM — Ouccexrpuca tpeyronsnuka LBK,
LM: MK = BL: BK.

ITo Teopeme Menenas s TpeyroiabHuka ABO, nmeem

AL 0B, BCy _ ,ﬂ:2.30+031:2.(a_’”+1):‘”C”’_
LO BB; AC, LO a OB b a
AALL ~AAOB AL LL, AL LL, a+b+c
1 A0 BO'AL+LO BO’ YT 2a+b+c
AHanoruyso, &K w, K, = atbtc
Ko c a+b+2c

LM LB LL; a+b+2c 3x+4x+4x 11

W:ﬁ:KKl_ 2a+b+c 6x+4x+2x 12

11
OTBeT: —.
12



4. Haiinute Bce 3HAYCHUS TTapamMeTpa a , IpH KOTOPBIX YPaBHEHHUE
\a—3|x+0, 5| + X+ 2, 5‘ +‘a— Xz‘ =x*+ X—3|X+O, 5| +2,5 uMeeT POBHO JBa LIEJIBIX PEIICHHMS.

(16 6amoB)

Pemenne:
O0o3HaunM U= a—3|x +0, 5| +X+2,5, v=a—x%. Torma ucxomHoe ypaBHEHHE OyJeT UMETh BUJT

|u| + |V| =U—V. PemeHusiMHA IOCIIETHETO YPaBHEHUS SBISIOTCS Bee U M V Takue, uto U >0, v<0, nin
a—3|x+0,5|+x+2,520 u a—x%<0. Orcroaa umeem 3|X+O,5|—X—2,5S a<x®.
B cucreme Oxa noctpoum rpaduku QyHKIUA a = 3|X+O, 5| —x—2,5na=x"

[IpaBelii JTyd yria JeKHT Ha IpsSMOM a = 2X—1, IeBbIi JIyd yriia JIOKUT Ha npsaMor a=—4X—4.

Haiizem Touku nepeceyeHusl
napaboIIbl ¢ STUMHU TPSIMBIMU:

xX*=2x-1,x=1la=1

X =—4x—4,x=-2,a=4.
Ilpuy a=0 wumeem gBa
pemrenns X=-1, Xx=0. IIpu

16,_[_ a

a= 1 HMCEM JiBa PCIICHUA
x=-1 x=1.

IIpp a=4 wumeem 1Ba
peureHus X =—2, X=2.

Ilpu ae[7;8) wumeem nBa | A

pemenuss Xx=3, X=4. . e —-1
IIpu ae(9;11) wumeem Ba '

pemenus X=4, X=05.
[Ipu octanpHbIX a <12

POBHO ABYX pELICHUN HE

oyzner. Ecnu aTJrl - \/5 >3,

TO ypaBHEHHE Oy/JeT UMETh HE

MEeHee TPeX LEbIX B |
TOJIOYKUTENBHBIX PEIICHUH. o 1

PemmMm 3To HCEPAaBCHCTBO:

a—2Ja—-520 Jazl+6. = s T Yo/ v

Eciu a>12, to

A
e
)
Sy
B e
Fo S
Y=

paccMmarpuBaeMoe T

HCEPAaBCHCTBO BLINIOJIHACTCA.
Oteet: a<{0;1 4} U[7;8) U (9;11).



5. Ceuenne mnpaBWIbHOW TecTHyrojdpHON mupamuasl SABCDEF o00pa30oBaHO TUIOCKOCTHIO,
npoxoasiien yepe3 neHTp ochoBanust ABCDEF w napamnensaor meauane CM 6okoBoii rpanu SCD
u anopeme SN 60K0BOU rpaHu SAF, cTopoHa OCHOBaHUS MUPaMUABI paBHA §, a PACCTOSHUE OT

BEPIIUHBI S 0 CeKyIeH IMIIOCKOCTH PaBHO 3, /13/ 7. HaiinuTe KOCHHYC yria MeXay IJIOCKOCTBIO

CCUCHMS U TUIOCKOCThIO ocHOBaHus. (20 OaioB)

Pemenne. B muiockoctu SNU (SU — anodema rpanu SCD) uepe3
touky O npoBeaem npsmyro OY, mapamnensayto SN, Y € SU, OY —

cpeaHsia JuHus TpeyroibHuka SNU.

3as ald an a’l

B mnockoctu SCD uyepe3 Touky Y IpoBeAEM MPSMYIO
KL, napamensnyto CM, K € SD, L € SC.

Menuanst SU u CM tpeyronshauka SCD B Touke
nepeceuenus W nenstcst B oTHoIIeHuu 2:1, T.e.
SW:WU =2:1.1Mmeem SY :YW WU =3:1:2.
Cornacno teopeme daneca, IpUXOIUM K
cootHomenusm SL:LC =3:1, SK: KD =3:5.

Touxka V — Touka nepeceuenns npsimoit KL u CD,
KM :MD=VC:CD=1:4.

B mutockoctu ocHoBaHus poBenem npsimyto VO, Touku
R u T — Touku nepecedenus co croponamu BC u FE
cootBercTBeHHO. TpeyronsHuku RCV u ODV nono6Hsl,
u SL:LC =3:1, SK: KD =3:5. O603HauuM CTOPOHY

ocHoBanus @, torna RC = FT =a/5, BR=TE =4a/5.




ITycTs - yron Mexay MIOCKOCTBIO CEYEHUS U MJIOCKOCThIO OCHOBaHMs. O003HaYMM PAcCTOSHUE

OT TOUYKH S 10 mrockocty ceuenus d, d =3, /13/ 7. Paccrosnue ot Touku C 10 ceyenus pasno d/3.

B tpeyronsauke RCV nposenem Bricoty CG, 0603Hauum ee aauny h. Torga

2

singp = B?_h cosp=,[1- W Haiinem RV no Teopeme KOCHHYCOB:

RV =—+———= ,
25 16 20 400 20

(hopMyITBI ISl HAXOXKISHUS TUTOIIaau Tpeyroisauka RCV, numeem

av21. a® 3 a 4

N2 ¥ &
20 20 2 27 7

. Ucnonb3ys pa3nuynbie

a® o’ a’ 21 a2l 221
5

.Torma

2 2 2 _ 2 9.
cosg= i O o B o 2’ | BT TG
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6. 11t mosmyueHust OTOCHUMKOB HEOECHBIX TeJl HCIIOJIB3YIOTCS KOCMUUYECKUE 30H1bI — aBTOHOMHBIE
POOOTHI, OCHAILIEHHBIE PAKETHBIMH JBUTaTENsIMU, COOCTBEHHBIMU YHEPreTUUYECKUMH YCTaHOBKaMH,
CHCTEMaMHM paJIMOCBSI3U U HaBUTallMK, Hay4YHbIMU Ipubopamu. M Bce 3T0 ynpasiseTcst 00pTOBBIMU
KommbloTepamu. Hampumep, Onarojapss TakuM 30HJaM YCIEUIHO BBIIOJHEHAa MporpaMma
uccienoanus CaTypHa M €ro KpynHeHIero CiiyTHuka TutaHa, yIUBUTEIbHO ITOX0KET0 Ha 3EMIIIO.
[Ipu u3ydeHHH OmHOTO M3 crmyTHHKOB CaTypHa ¢ pammycoM opouthl R ~1,2-10°xu Bo3HHKIA

HeIlTaTHAas CUTyallMs: IPU MPoJIeTe 30H/1a CKBO3b IIOCKOCTh KoJiel] CaTypHa 60pTOBasi IOBOPOTHAs

wiarpopma ¢ TelekamepaMu Oblla 3aKJIMHEHA 4YacTULAMHM 3THX Kosiell. B pesynbTare cmoriu

MOJyYUTh YETKHUE CHUMKHU TOJIBKO OJHOM CTOPOHBI CIIyTHHKA. [[71s ModydeHnuss CHUMKOB 0OpaTHOM

CTOPOHBI CITyTHHKA ObUIO MPUHATO pEIICHHE NPOAOKUTH MOJIET 30HJAa M BCTPETUTHh CIYTHHK B
JPYroil TOUKe MPOCTPAHCTBA, JIJISl UEro MPUIIIOCH CKOPPEKTUPOBATH CKOPOCTh IBUKEHUS 30H/1A.

PaccMoTpuM  ympoleHHY0 MoOJ€Ib BO3HHUKIIEH cuTyauuu. TpaeKkTopuio JABUKEHUS

cnyTHUKa (opouty) Bokpyr CaTtypHa (Touka O) cunTaem

kpyroBoif ¢ pagmycom R=1,2-10°xm, CKOpOCTH

JIBUKCHMSI CITyTHUKA ITOCTOsSIHHA M paBHa V7 = 3,27 kwm/c.

[Ipoeknuro 30HIa Ha TJIOCKOCTH OPOWUTHI HA30BEM

S 0 MOA30HA0BON TOUKOM. CKOPOCTH ABUKEHUS TI0/I30HI0BOM

TOYKH ITOCTOSTHHA ¥ paBHa V1 = 6 xu/c, a ee TPaeKTOPHIO B

IUIOCKOCTH  OpOMTBHI  YCIOBHO  CUMUTaeM  MPSIMOH,

nepecekarne okpyxHocTh B Toukax C u D. CormacHo

3aJI0’KEHHOI Mporpamme, ChbeMKa MOBEPXHOCTH CITyTHHKA

30H/IOM OCYIIECTBIISICTCSI B MOMEHTHI MX HaumOOJIbLIET0 COMMXKEHHs, KOTOPbIE COOTBETCTBYIOT

MOMEHTaM TEepPECeYCHUs] TPACKTOPHUHU ITOJ30HI0BOH TOYKH ¢ opOuToi cnyTtHuka (Touku C u D).

Korga cnytHuk (Touka S) Oka3pIBaeTcs CTpOro Ha mpsMoil Mexay neHrpoM CatypHa (Touka O) u

MOJI30H/I0BOM TOUKOI (Touka B), 3amyckaercs taiimep (fo = 0). [Ipu 3TOM CIyTHHMK U 1O30HI0BOM

TouKa BeTpeyaroTcs B Touke C uepes Bpems t=2-10'c. Tlocime chemku Haj Toukoii C CKOPOCTH
30H/Ja MEHsETCS TaK, 4ToOBl Haj Toukod D oka3aTtbcs OMHOBPEMEHHO CO CITYTHHKOM JUISt
¢dotorpadupoBanus ero obpaTtHON CTOpoHBL. CKOPOCTh TOM30HIOBOM TOuYkM Ha ydactke CD
MOCTOSTHHA.



Onpenennure pacCcTOSTHUE MEXKIY TMOA30HAOBOM TOYKOW W CIIyTHUKOM (CUHTas €ro
MaTepUaIbHOM TOUKOI1) B HAYaJIbHBIII MOMEHT BpEMEHH to, @ TaK)Ke€ CKOPOCTbH IIOJI30HA0BOM TOUKH V?2
Ha yyactke CD. B pacderax ucnonb3yiite npuOImKeHHbIe 3HAUCHHUSI CKOPOCTH CITYTHUKA U YUCIA 7T
- OKpPYIJIUTE MX J0 LEJIbIX 3HAUCHUH.

Pemenue. T.x. ckopocte V1=6 xm/c, a BpeMs IBWXCHHS Tela H D

[O/I30H/I0BOM TOYKH COBIAIAIOT, ciexoBarensio, BC =1,2-10° =R, C, /
T.e. TpeyroiabHuk BCO — paBHOOenpenHnsbiit. O6o3Haunm LCOS = l“
B )

Torma BO=2Rcos(£COS) = BS=BO-R=R(2cosa-1).

o, 7R 180°SC  180°V,t 180°-3-2.10° 36°.10° _

SC = @ = a= = ~ 5 = — =30
180 7R 7R 3-1,2-10 12-10

BS = R(2cos30°—1) =1,2-105(v3 - 1)

/DCO=60° = CD=R, CD="R vzzc—chTDvT _3R 33 e

Oteer: 1,2-105(V/3 — 1) km, 3 km/c



