X/XI.1 TASEP IBMKYLIMA

Asmop Heu3gecmeH

1. VYcaoBue. B omHOM U3 MPOEKTOB OyAylIero MpeArnojaraeTcsi pa3rOHATh MaJIeHbKUE
KOCMHMYECKHE KOPaOJIM MOIIHBIM Ja3epHBIM JIy4OM, OTIPaBiss MX Ha Oonblive pacctosHus. Jlo
KaKOH CKOPOCTH MOXHO Pa30THATh WICATBHO 3€PKATbHBIA KOpaOib IIIUHAPHUYECKOW (HOPMBI C
JUaMETPOM OCHOBaHMs | MM M Maccoll 1 Mr onrumyeckum JiazepoM MOIIHOCTBIO 1 MBT n
pacxoauMOocCThIo Iydka 5”? CunuraTh, 4TO OCHOBaHHE LIUIMHAPA OPUEHTUPOBAHO MEPIIEHIUKYIISIPHO
Ja3epHOMY JIy4y, CaM JIyd IIPH BBIXOJI€ U3 Jla3zepa oueHb TOHKUI. HauanbHOH cKOpoCcThio KOpaliis u
I'PaBUTALIMOHHBIM JIEHCTBHEM Ha HETO BCEX OKPECTHBIX TEJ MPEeHeOpeyb.

1. Pemrenue. Z[eﬁCTBHG Jla3z€pa Ha KOpa6J'IB 6YI[6T HECKOJIBKO ITO-Ppa3HOMY ITPOUCXOAUTH B OmmKHeNH
30HC, KOrga BECh ITy4YOK CBCTa 6YZIGT nomnagaTtb Ha rpaHb KOpa6HH, ¥ B JaJdbHEH 30HC, T'AC KOpa6J'Ib
6y,ZleT NepeXBaTbIBATh JIMIIb Y4CTh ITYYKaA. OHpe,Z[eJ'II/IM pacCToAHNUEC, HAa KOTOPOM pasMEp ITy4dKa
6}’I[€T PaBCH pasMEcpy Kopa6ns{:

D():d()/p:41 M.

3nech d - AAAMETP KOpa6J'I$I, P - pacxXoouMOCTh ITy4YKa CBETaA Jia3€pa, BBIpa)XCHHas B pagvaHax.
IIoka pacCTossHUE OT KOpa6J'I$I MeHbIlle, 4eM D, Jasep 6yneT co3gaBaTb INOCTOAHHYI CHITY
CBETOBOI'O JaBJICHUA, PABHYIO

F 0= 2P/ C,

rae P - MOIIHOCTH Jlazepa, ¢ - CKOpOCTh cBeTa. MHOXHTENb 2 TOSABISETCS M3-3a 3€pKaJIbHOU
MOBEPXHOCTH ammnapara M TOJOKEHUS €ro TpaHH NEpIeHIUKYJISIpHO NyukKy. B wurore, Ha
paccrostHuu D anmapat npuoOpeTeT KHHETUYECKYIO SHEPTUI0
_2Pd,

pc

Eo :FoDo

Korpma ammapar ynanures ot ja3epa Ha OoJblliee paccTossHue D, Ha HETo OyJeT ACHCTBOBATH JIUIIIb
4acTh My4Ka, AOJS MepeKpbhlBaeMol mmiomanan OyaeT yOblBaTh Kak KBaapaT paccrosiHus. Cuna
JIEUCTBUSA COCTABUT
DZ
F = FO D_02

Kaptuna ananorvyHa OBWKEHHUIO B TPABUTALlMOHHOM IIOJIE C TOM pa3HULICH, YTO CHJIa UMEET
MIPOTUBOMNONOXKHBIN 3HaK. [lpu ynanenuu c paccrosHusi Dy Ha OECKOHEYHOCTDh ammapaT MOJy4HT
IIpUpPALICHHE KUHETUYECKOM 3Hepruu Ha BenuuuHy AE = FyDo = Ej. B urore, knHernueckas
SHEPTHsl anmapara Ha OOJIBIIOM YJaJeHUH OT ja3zepa Oyner paBHa 2FE,. Teneps Mbl MOXKEM HaWTH
€ro CKOpOCTb:

4F &Pd
v = 0 — [—=% ~ 1 kwm/c.
m mpc

1. CucTeMa oleHUBAHMSA.

Jdran 1 — 1 O6ann. IlpencrasiieHne XapakrTepa AelCTBHS JIa3epPHOI0 Ny4YKa HAa amnmapar,
KOTOPBIi Oy/1eT pa3HbIM B IBYX 30HAX 10 PACCTOSIHMIO, OIIpe/ieJIeHHe IPAHMIIBI 30H.

IIpu oTcyTCTBMM Takoro NOHMMAaHHUS — WCIOJb30BAHUS €AMHOW 3aBHUCUMOCTH CHJIBI JE€HCTBHSA
Iy4yKa Ha anmapar MepBbli 3Tal He 3aCUUTHIBAETCS, @ CyMMapHas OLEHKA 3a MOCJIEAYIOLINE 3TaIbl
He IpeBbIIaeT 2 0amioB, cM. Aajiee.



Jdran 2 — 3 0anna. BelunciieHHe KMHETHYECKOH JHEPruM W/MJIH CKOPOCTH anmapara Ha
rpaHuie 0JuKHeH 30HbI.

MokeT BBIIOJTHATLCS B O6HI€M BUAC WJINW YHUCJIICHHO. HpI/I HCIIOJIBb30BaHUN HeBCpHOﬁ 3aBUCHUMOCTH
CHJIBI OT paccTOsiHMA (OTJIMYHOM OT KOHCTaHTHI), BBITEKAlOIIEeH W3 pPELIeHHs yYacTHHKA, ATall
oueHuBaercs B 0 0amos.

BeposiTHasi ommOKa: OTCYTCTBME MHOXHUTENS 2 B BBIPAXEHHUU JI HHEPTUU WIN MOSBICHHE
KaKoro-a1u00 MHOTrO MOCTOSIHHOrO MHoxuTend. OneHka 3a 3Tan yMeHbllaeTrcd Ha 1 Oam, Takxke
BJIMSAS Ha OLICHKY 3a (PMHAJIBHBIN 3Tal peIeHHs.

Jdran 3 — 3 OGaajga. BplumcieHne KHHeTHMYeCKOW JHepPruM amnmapara Ha 0OeCKOHEYHOM
yAaJleHUH.

MoeT BBINOJIHATHCS B 00IIEM BUje WK YyucieHHO. [Ipu rcnonb30BaHM HEBEPHON 3aBUCUMOCTH
CHIBI OT pAcCTOSHHUS (OTIMYHOH OT ~1/D?), BBITGKAIOMEH W3 pENICHHS YYACTHHKA, OTA
ouenuBaercs B 0 GamnoB. IloBrop ommOKH, CBA3aHHBIM C KOA(QQHUUIUEHTOM 2, HE MPHUBOAMT K
YMEHBILIEHUIO OLEHKH, €CIIM OHAa YK€ Oblja YMEHbLIEHa Ha MpeAblAYyILIEM 3Talre, HO BIMSET Ha
CIEAYIOLIMMI JTall.

Jrtan 4 — 1 6a1. Beruuciaenune ckopocT annapara Ha 0eCKOHEYHOM Y/JAaJleHHH.
3acunTHIBACTCS TOJHKO TIPHU TMPABUIHLHOM BBITOJIHEHUH BCEX JTAllOB M TPABHILHOM OTBETE C
TOYHOCTBIO 110 20%.
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2. YcaoBue. Snpo cmaboif KOMeTbl pacmojiaraercs B IPOTUBOCOJHEYHOM Touke Heba Ha
pacctosiHuu 1 a.e. oT 3emiin, HaXOACh MPU 3TOM B MEPUTEIUH CBOEH nmapabonnyeckoil opouTsl. B
3TOT MOMEHT B Siip€ MPOUCXOAUT B3PbIB, pa30MBAIOIIM €r0 Ha MUJUIMOH OJMHAKOBBIX OCKOJIKOB,
pasyeTalommxcsi BO BCE CTOPOHBI CO CKOpocThio a0 10 m/c. Bckope mocne B3peiBa KOMeTa Ha
KOPOTKO€ BpeMsI CTAaHOBMTCS BUAMMOI Ha Ipelesie B TEJNECKON C JUaMeTpoM OOBEKTHBA § CM.
Onenurte Bpems, B T€YEHHE KOTOPOro Komera OyleT MPEeBOCXOAUTH MO CBOEH MOBEPXHOCTHOU
spkocty (ou Heba (21™ ¢ KBagpaTHOM CEKYHIbI).

2. Pemienue. B mepBoe BpeMs mociie B3pbIBa KOMETa OCTAETCS €II€ IOCTAaTOYHO KOMITAKTHBIM
o0bekToM. OrmpenenuM TNpeAeTbHYI0 3BE3IHYIO BEIHYMHY Ui TOYEYHOrO OOBEKTa MpHU
HaOJII0JICHUHU B TEJIECKOI C TMaMETPOM 00beKTHBa D:

m=6+51g(D/d)=11.

3nech d - quameTp 3payka Tiaza, KOTOPBIM JUIsi HOYHBIX YCJIOBHM paBeH MpuUMepHO 8 MM. Jlerde
BCEro KoMeTy OyAeT BHIHO B HEOONBINON TENeCKONm B TOT MOMEHT, KOTJa O0JIAKO OCKOJIKOB
pacIIUpUTCsl POBHO HACTOJBKO, YTOOBI OCKOJKM HE 3aTeHsUIM JApYyr Japyra, HO OyAer emie
KOMMakTHBIM. KoJIb CKOpO KOMeTa MOSBUIIACH B TEJIECKOI Ha KOPOTKOE BPEMS, MOXKHO CYJIUTb, UTO
3TO MPOU30ILIO KaK pa3 B ONMKCAHHBIN BHIIIE MOMEHT.

[Tocne sroro xomera HaunHaeT pacmupenure. OHa pacrnojaraeTcsi B MepUresiny, No3ToMy B
KauecTBE Mbl MOKEM CUYHTaTh, 4yTO ee paccTosiHue oT CojHIla mepBoe Bpemsi OyJIeT MpUMEpPHO
MOCTOSIHHBIM. PaccTosiHue 10 3eMin MOKET MEHSATHCS, HO 3TO, KaK M3BECTHO, HE OyJEeT BIUSAThH Ha
MOBEPXHOCTHYIO SIPKOCTh MPOTSKEHHOTOo 0O0BbekTa. [loaTOMy MBI MOXKEM MPEANOJOKUTh, YTO
paccTosiHue OT KOMETHI 0 3eMIIM OCTaeTCsl TIOCTOSIHHBIM U paBHO /=1 a.e. KcTatn, UMeHHO Takas
CUTYyallusl peasiu3yeTcsi, ecliu KomeTa oOpataercs BOKpyT CoJHIIa B INIOCKOCTU SKIUNTHKYU B TY K€
CTOpPOHY, uTO  3emis. Torga ee 3Be3/HAas BEIMYMHA MEPBOE BpPEMsl TOXKE MEHSTHCS He Oyner,
octaBasch paBHoi 11™. OmpenenuM yriaoBoil paaMyc KOMETBI, IIPH KOTOPOM €€ MOBEPXHOCTHAs
SApKOCTh cocTaBuT 21™ (104 OT TMOJHOU SPKOCTH) C YTIOBOU CEKYH]IbI:

p =+10000/7 " =56"~1".

[IpocTpancTBeHHBIN paamyc KomeTbl Oyaer paBeH R = [sinp ~ 40 Teic. kM. Ham ocraercs
OTIPE/ICITUTH, 32 KAKOE BPEMs CaMble OBICTPBIC BEIOPOIIICHHBIC C sI/Ipa YaCTHUIIBI YAAISATCS OT HETO Ha
TaKOE PacCTOSIHUE:

T=R/v=1.5mecsma.

B peanbHOCTH, 32 3TO Bpems paccrosiHue koMmeTbl oT ConHua Bo3pacteT ¢ 2 a.e. 1o 2.07 a.e, 4To
M3MEHHT €€ TIOBEPXHOCTHYIO APKOCTh Beero Ha 0.07™, a HTOroBbIil OTBET — Ha aBa AHs. [losTomy
C/IEJTAaHHOEC HAMHU TIPENIOJIOKEHHE BIIOJIHE IPHUTOJHO JUIsl pelieHust 3Tod 3amaun. Ocraercs
3aMEeTUTh, YTO 3a TAaKOE€ BpeMs KOMETa, W3HAYalbHO pAacIoJiaraBlIasiCsi B NPOTUBOCTOSIHUU C
Comaniem B HamieM HeOe, BHE 3aBUCHMOCTH OT HANpPaBJICHHS CBOETO IBI)KCHUS HE YCIIEET
OKa3aTbCd C HHUM B COCIMHEHHMM M CKpBITbCA B €ro Jyyax (Aake IpU IHPOTHBOIOJIOKHOM
HaIpaBJICHUU JBIKEHUSI KOMETHI 3yoHranus Oynet okoio 90°). B cBoro ouepenp, poit yacTury ere
OCTaHeTcsl OJM3KUM K CepruIecKoMy, He UCKA3UBIIHCH B XOJI€ IBIKCHHS IO OpOHTE.

2. CucreMa oLleHUBAaHHUS.



Jran 1 - 2 6anaa. OnpeaesieHre NPOHUIAIOLIEH CIIOCOOHOCTH TeJIeCKOIa.
JlomycKaeTcsi OTKJIOHEHHE OTBETA OT IPHBEIAEHHOrO BhIE Ha 1™, CBA3AHHOIO ¢ WHOM BEIMYMHOMN
auamerpa 3padka rmasa (or 6 mo 10 MM) WM HMHOW TpeAenbHOW 3BE3IHOW BEIMYMHON JUIS
HEBOOPYKEHHOTO raza (0T 5.5 1o 6.5™). D10 He BIMSET HA OIEHKY Kak 3a STOT JTall, TaK U 3a
MOCNEAYIOINe, TAe OTBETHl TakXke OyAyT oTin4arhCs. Ecam ke OTKIOHEHHE BBI3BAHO
HCIIOJIb30BAaHNEM HEBEPHBIX (POPMYII, TO 3TAll HE 3aCUUTHIBAECTCS MTOJIHOCTHIO.

Jram 2 - 1 0ann. YkaszaHue, 4To paccrossHue kKoMmeTbl 0T CosiHIIa B mocjeaywiuiee Bpemsi
NPAKTHYECKHU He OyeT U3MEHAThCS.

9TO HCO6XOI[I/IMO 1A KOppeKTHOFO BBIITOJIHCHUST HOCJ'IGI[}IIOIIII/IX 3TalloB, B 4YaCTHOCTH, aHaJIN3a
MOBEPXHOCTHOM SIPKOCTM KOMETHl. YYaCTHUKM MOTYT HE JellaTb 3TO MPEANOJOKEHUEe |
paCC‘-II/ITI)IBaTI) paCCTOﬂHI/Ie B COOTBCTCTBUU C xapaKTepOM Op6I/ITI)I KOMETBI, B TaKOM cnyqae
MOCIIEAYIOIIKE ATAIBI OLIEHUBAIOTCS UCXOS U3 MPABUILHOCTU UX BBITIOTHEHUSI.

Jran 3 - 3 6anna. Onpenesnenne NMPOCTPAHCTBEHHOI0 pa3Mepa KOMeTbl, IPU KOTOPOM ee
BUIMMAsi IOBEPXHOCTHAS APKOCTH COBNAJIET C IPKOCTHIO (poHA HeDa.

HyxHo nmubo ykasarh, 4TO MOBEPXHOCTHAs SPKOCTh HE 3aBHCUT PACCTOSIHHS OT 3eMJIH, U TOrna
BO3MOXHO HNPUBOAWUTL PACUCTBI K PACCTOSAHHIO 1 a.c., o0 MMPOBOAWUTL BBIYHUCICHHUA MCTOIAOM,
HE3aBUCSIIUM OT paccTosiHus. [IpU OTCYTCTBUM MOJOOHOTO MOSICHEHHUsS JUOO YKa3aHWs, YTO
paccrostHEe OT 3eMJIM TOXKe OyJeT MPaKTHUECKH TOCTOSHHBIM, 3a ATall BBICTaBisieTcs 2 Oaia,
OCTaJIbHBIC OLICHUBAIOTCS B TIOJTHOW Mepe.

Jrtan 4 - 2 6an1a. OnpeaesieHne HCKOMOT0 BpeMeHH.
Oran oneHuWBaeTcs B 2 Oayla MPU YCJIOBHH TMPABWIBHOTO OTBeTa. J[OMyCKAarOTCS OTKIOHCHWS,
BBI3BaHHBIC (P (PEKTaMU, OMCAHHBIMH B TIEPBOM 3Talle pPeIIeHHS.
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5. YcaoBue. Komera nokuHyna okpecTHOCTH 3Be3libl Pocc 248 mo mapabonnueckoi TpaeKTOpUU
OTHOCHUTEJILHO Hee U Mmomnana B okpecTHOCTH COiHIA, MPOJIETEB MHUMO HETO HAa MHUHUMAalIbHOM
paccrosiauu 1 a.e. Kakoii 6bu1 S3KCLIEHTpUCUTET OPOUTHI 3TOM KOMeThI ITpu mposiere okono ConHia?
Ha kakoil yrom M3MEHUTCS HaIpaBJI€HHE CKOPOCTH KOMETHI mocie mnposera yepe3 COIHEYHYIO
cuctemy? Ilapametpsr 3Be3abl Pocc 248: cobctBeHHOe nBMkeHHE 1.6"/ron, dydeBass CKOPOCTh
paBHa -78 km/c, mapamnakc 0.32". BiusHuem Ha cucteMy BceX MHBIX Tell, KpoMe COHIIa U 3BE3.IbI
Pocc 248, npenedpeys.

5. Pemenue. Bcs ucropus Habmogenui 3a Pocc 248
KOMETaMH, 32 OYEHb PEAKUMH HCKIIOUYCHUSIMH,

CBHUJIETEIILCTBYET O TOM, YTO IKCLUEHTPUCUTETHI

opOUT  KOMET,  HaBcerga  IMOKHAAIOLINX

ConlHEeUHyI0 CHUCTEMY, HE3HAUMTENbHO OOJbIle

€IWHUIIBI, T.€. KOMETHI YJETAlOT MO TIOYTH

napabonyecKuM opbuTam. PazymHo

MPENINOJNIOKUTh, YTO €CIM B CHCTEME 3BE3[bl i
Pocc 248 cyiecTBytOT KOMETHI, TO CBOMCTBA MX o ConHue
opOUT Takue Ke. A 3HAUYMUT, yJeTeBIIas Ha ‘
00JIbIIIOE pAacCTOSTHUE OT 3Be37bl KoMeTa OyzeT
OTHOCHUTEIIFHO  TPAKTHYECKH  HEMOJBI)KHA Y
OTHOCHUTEIIHO 3TOM 3BE3/Ibl.

‘KomeTa

B Takom ciyyae kometa otHocutensHO CouHlla Oy/eT UMETh TaKylo e CKOPOCTh, YTO U 3Be3/a, a
WMEHHO:

2
V. =1’ +(4.74ﬂj = 81.5xm/c.
T

3nech V; - JlyueBasi CKOPOCTb 3BE3/bl, Ll - €€ COOCTBEHHOE JBM)KEHHUE, T - TOJUYHBIA Mapauiakc.
VIMeHHO Takylo CKOpOCTh MMeeT KoMmeTa, u3aanu npudmmkasck k ConHiy. C 1pyroil CTOpoHsl, B
COOTBETCTBUM C 3aKOHOM COXPAHEHHs SHEPIMH, CKOPOCTh Ha JIIOOOM y4acTKe THIepOOoIMYecKon

OpOUTHI paBHA
vi=GM (E + l)
roa

3nech G — rpaBuTalMOHHas nocTossHHasA, M — Macca CoinHua, a — napameTp, KOTOpbIi 110 aHAJIOTHH
C DJUIMNTHYECKUMH OpOMTaMU Ha3bIBaeTCs OOJIBLION MOIyOChblo OpOUTHI KoMeThl. Ha OeckoHeuHO

OOJIBIIIOM PACCTOSIHUU
2 = GM
C s
a
OTKyJa OoJbIas MoJdyoch paBHa 2- 10" M nm 0.134 a.e. Paccrosinme B NEPULICHTPE I, paBHO | a.e.
CrnenoBatenbHO, 3KCIIEHTPUCUTET PaBeH



31ech vy - KpyroBasi CKOPOCTh Ha paccTosHUM 1 a.e., OiM3Kas K OpOMTAIIBHON CKOPOCTH 3EMITH.
YpaBHEeHHE aCUMIITOT THUIEPOOIIBI MOKHO 3aITUCATh B BHJIE

b
y=£—x,
a

rne b — Manas IoJxyoch THIIEpOOITB:

b=ae* 1.

OTcro/1a MOXKHO CJIeNIaTh BBIBOJI, UTO YTOJl MEXKAY aCUMITOTON U OChIO a0CIicC paBeH
b [
o = arctg| — |= arctgve” —1.
a

BripaxkeHue Ui yriia o MOXKHO MOJTyYUTh B 00Jiee TPOCTOM BHJE, BOCIIOIB30BABIINCH N3BECTHBIM
2_" 2 42
COOTHOIIEHUEM JUJIs TUTIEpOOIIBI ¢~ = a™+b”, rae ¢ — HoKycHOe paccTosiHUE (€ = ag).

W3 pucyHka BUAHO, 4TO

a 1
o = arccos|— | = arccos|— |.
c €

CaM HUCKOMBI yroJ MOBOPOTA PaBeH

y=n—-20=m—-2- arccos(l) =2 arcsin(l).
€ €

Takum O6p3.30M, YTOoJI OBOPOTA 3aBUCUT TOJIBKO OT 3KCHCHTPUCUTCTA Op6I/ITH.

y=2- arcsin[lj =14°.
€

K Tomy e BBIBOIY MOXKHO MPUNTH APYTUM MyTeM. Manas moiayoch TUrepOoIIbl eCTh:

b=ave? -1= [rl+2ra=1.13ae.

v=180° —2arctg(é) =14°.
a



5. CucremMa onieHHBAHHUSL.

9tan 1 — 1 6aaia. BeiBoa 0 TOM, 4T0 KoMeTa OTHOCHTEJIbHO CoJIHIIA «HA 0ECKOHEYHOCTH»
JABHKETCH CO CKOPOCTHIO 3Be3/IbI.

Jran 2 — 1 0ayy. BplumnciieHne reJIMONEHTPHYECKOl CKOPOCTH KOMeThI Ha YyAajJdeHHH OT
Coanna.

CKopocTb MOXET OBITh OIpe/eleHa YMCICHHO WM 3alicaHa B BHJE BBIPAKEHUS Ha OCHOBE
naHHbIX 0 3Be3ne Pocc 248. IlepBbie aBa 3Tama MOryT OBITH BBINOJIHEHBI YYACTHUKOM CIIUTHO B
BHUJI€ OJTHOTO ab3ala WK BhIPayKEHHUSL.

Jrtan 3 — 3 6anna. OnpeaeneHne IKCHEHTPUCUTETA OPOUTHI.

2 Oayuta BBICTABIISIFOTCS 332 MMPUMEHEHHE MPaBWIIbHON (GopMynbl U 1 6amr — 3a BepHOE YHCIICHHOE
pemenue. OnHaKO, IpU BETUYHUHE HKCIEHTpUCUTETA e<l OIIeHKA 3a 3Tall HE MOXKET MpeBbImAaTh |
Oa.

Jrtan 4 — 3 6anna. Onpenenenue yrijia nopopora KOMeTbI.
2 Oana BBICTABIISAIOTCS 32 NPUMEHEHHE NPaBUIbHOM (GopMynbl 1 1 Oann — 3a BepHOE YHCIEHHOE
peleHue.

BeposiTHasi omuOka npu pemeHuH: B KadecTBE CKOPOCTH KOMETHI Oepercs Kakas-JIn0o
BEJIMYMHA, HE CBSI3aHHAs CO CKOPOCTHIO 3BE3[bl. B 3TOM Ciy4ae HE OIICHHBAIOTCS MEPBBIC B
JTamna, TPETUW ATal MPHU YCIOBUH BEPHOTO HCIIOMHEHUS (711 MPUHSATOM CKOPOCTH) OILIEHHUBACTCS
MOJIHOCTBIO, TMOCICIHMIA ATan - He Oosee 2 GamuioB (HET MPAaBMIILHOTO OTBETa). MakcHMaibHast
OIICHKA COCTABJIIET 5 0ajIoB.
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3. YcaoBue. Mexay nomtocamu 3eMIIM MPOPBUTH MPSMYIO MIAXTy, U3 KOTOPOW ObUT OTKa4aH Tras.
Ammapar, OCHAIIEHHBIH HAJEKHOW TEPMO3AIIUTON, OB COpPOIIEH B 3Ty IIAXTY C MOBEPXHOCTH
3emsin 6e3 HauyalnbHOU CKOpocTH. Bo Bpemst mposera uepe3 LEHTp 3eMiM ammnapar Ha KOPOTKOE
BpeMsl BKJIIOYWJI HMITYJIbCHBIM JBHUraTenb, BblOpocuBmnii 1/10 monaHOW Maccel ammapara ¢
OTHOCHUTEIILHOUW CKOpocThio 10 M/c Ha3aj BIOJIb JTUHUH JBHKCHHS armapara. C Kakoi CKOPOCTBIO
anmapaT BbUIETHT U3 IIAXThl HA MPOTUBOIIOIOKHOM noiroce 3emin? CunutaTh 3eMITI0 OJHOPOAHBIM
10 TNIOTHOCTH 1IapOM.

3. Pemenne. Kak u3BecTHO, €ciy anmapar HaXOJUTCA BHYTpU chepruecKoro Teia paguycoMm R Ha
paccTossiHuU #<R OT €ro UEHTpa, TO Ha Hero OyJeT NeHCTBOBATh TOJBKO MPUTSKEHHE BHYTPEHHUX
CJIOEB Iapa, OrpaHUYEHHBIX cepoil paanyca r. ITO MO3BOJSIET HAM 3alMCaTh BBIPAKCHHE IS
BEKTOpa YCKOPEHHUs CBOOOIHOIO MaJeHUs anmapara Ha pacCTOSIHUM 7 OT LIEHTpa 3eMJIH:

4nGpr’ r
g(r)=—" B r=—g, >
3r

3aech p — MIOTHOCTh 3€MIIH, g9 — MOJYJIb YCKOPEHUSI CBOOOJIHOTO MaJICHHsI HA €€ MOBEPXHOCTH.
3Hak "—" yKa3pIBaeT, YTO YCKOPEHUE HAIpPaBJICHO MPOTUBOIOJIONKHO PpaguyCy—BeKTOpYy r. Ml
HOJIy‘-II/IJII/I HHU 4YTO HHOEC, KaK ypaBHeHI/IG KOHGGaHI/Iﬁ MAaTEMAaTUYCCKOIo MasTHHKaA C ‘-IEICTOTOfI,
paBHOI
N
R

bynem cuutaTh MOMEHT 3allycKa anmnapara HadajdbHbIM =0. Torma ABMKEHHE ammapara J0 3aiycka
JBUraTeneil OyJeT MPOUCXOAUTH MO TaPMOHMYECKOMY 3aKOHY C aMIUTUTYAOH, paBHOM paauycy
3emuu:

r =R cos mt.

I[Tpu nocTmxeHuu 1eHTpa 3eMIH anmnapaT OyJIeT UMeTh CKOPOCTh
vo =Ro=./g,R =79 xwc,

COBMAJAIONIYI0 C TIEPBOM KOCMHUYECKOW CKOPOCThIO Ha TmoBepxHocTH 3emid. OO003HAUUM
HavyalbHYI0 Maccy amnmapara Kak M, Maccy BbIOPOIIEHHOTO BEIIECTBA KaK /71, €r0 OTHOCUTEIbHYIO
CKOpPOCTh — Kak u. YuTeM, 4To m<<M u u<<vy. [Ipupanienue ckopocTH amnmapara mnociie MaHeBpa
cocraBnsier Av. Torma ckopocTh ammaparta B cepeauHE MaHeBpa paBHa (VotAv/2), a cpemHss
CKOPOCTh BBIOPOIIIEHHOTO BellecTBa Vo+Av/2 — u. 3anuiiem 3aK0H COXpaHEHUSI UMITYJIbCa:

(M —m) (vo + Av) + m (vo TAV/2 —u) = Mvy.

[IpupareHre ckopocTH ammapara mocjie MaHeBpa paBHO

m

Av=y—
M —m/2

=1.052 m/c.

Ora BEeNWYMHA C BBICOKOW TOYHOCTHIO COBIAJIAET C PE3yJIbTaTOM, MOJYyYEHHBIM 1O (opMmylie
IInonkoBckoro:



Av:u-lnL=1.054 Mm/c.
M-m

YactoTa npyXKHHHOTO MasTHUKA OIpPENEeseTcs] TOIbKO 3aBHCHUMOCTBIO CHUJIBI OT PAacCTOSHUS OT
TOYKHU PpaBHOBCCHUA, U TTOCJIC MAHCBPA OHA HC U3MCHSACTCA. AnnapaT BHOBbBb JIBUKCTCA BHYTpPU Semiu
110 TAPMOHUYECKOMY 3aKOHY C TOM € YacTOTOW , HO C OoJibIIel aMITUTYIoH R+AR, mpudem

AR/R=Av/vy. O1crona

AR=RY % 1n M 85k

Vo Vo M-m

O6o03HayMB BpeMsl TpojieTa 4epe3 IEeHTpP 3eMJIM M MaHeBpa Kak fy, 3aluIlIeM ypaBHEHHE €ro
NaJIbHEUIIIETO ABYOKCHUS:
r=(R+AR) sin o(t — tp).

3Hak "-" yka3pIBaeT, UYTO ammapaT HaXOJUTCS B MPOTHUBOIOJOKHOM MOJYIIAPHUH OTHOCUTEIBHO

TOUKH 3amycka. CKOpOCTh JBMKCHHUS allllapara TakyKe MEHsIETCS 110 TapMOHUYECKOMY 3aKOHY:
v = (vo+Av) cos o(t — to).

B moMeHT BEIITIETA arrmapara U3 MaxThl Ha IIOBEPXHOCTHU 3eMIu uMeeM:

R
o(t—t,)= arcsm—;

v(R) = (v0+Av)4/1— 1/2AR \2Av v, =129 M/c.

Ty K€ BCIIMYMHY MbI MOKCM ITOJYYUTH M3 3aKOHA COXPAHCHUS SHCPIrHUU, IPUPABHAB MPHUPALLICHNC
KHUHETUYECKOM OHEpIrun CAUHUILBI MACChl allllapara IIpU MaHCBpPEC B LEHTPC 3emMnan  ero
KHHETHYICCKOM OHCPI'HHU IIPU BBUICTC U3 IIAXThI:

V(R) = /(vy + Av)> =V = [2Av v, =129 m/c.

CkopocTh ammapaTa MpH BBUIETE B CTO C JHMIIHAM pa3 OoJblle, YeM €ro NpUpalieHue CKOPOCTH,
nojyyeHHoe B IieHTpe 3emun! DakTHUeCKH, anmapaT COBEPIIMI AKTUBHBIA TPaBUTALMOHHBIN
MaHEBp HANoA00ue TOro, KakK JENTaloT MEXITAHETHBIE allapaThl B II0JIE TSHKECTH OOJBIINX TUIAHET,
YTOOBI 3aT€M OTIPABUTKCS B OoJiee nanekue oosactu CONHEYHON CUCTEMBI.

3. Cucrema oueHuBaHUsl. Brllie mpuBeseH TOJNBKO OAWH M3 BO3MOXHBIX CIOCOOOB pELICHHUS
3amaun. Ee MOXHO Takke BBIIOJHHUTH, ONEPHUPYS C BEIMYMHAMHU DHEPrUU, XOTSA 3TO MOXKET
noTpeOoBaTh CyMMHUPOBaHHE (MHTEIPUPOBAHKE) 110 CIIOSAM 3€MJIH JUIs BEIYUCIICHUS TOTEHIIHATEHON
sHepruu. OO01asi CTpyKTypa pelIeHns COCTOUT U3 TPEX ITAIOB.

Jrtan 1 — 3 0anna. Berunciaenne cCKopocTH y neHTpa 3emMJiM 10 BKIKOYeHHs ABUTaTeJIeil.
MoXeT BBITIONHITHCS YHCIICHHO WU B O6IJ.I€M BHUAC. HpI/I MOJIYYCHHUUN BBIPAXKCHUA [JIA CKOPOCTH,
HE SKBHBAJICHTHOT'O NEPBOM KOCMUYECKON CKOPOCTH Ha MIOBEPXHOCTH, ITAll He 3acuuTbiBaeTcs. [lpu
HCIIOJIb30BAHHUU MOJCIIN C MMOCTOSAHHBIM YCKOPCHUCM HWJIM JPYTHX HCBCPHBIX MOILCHeﬁ 9TaIl TaKXCE
HE 3aCUUTBIBAETCS BHE 3aBUCMMOCTH OT YMCIIEHHOTO OTBETA.

Jrtan 2 — 2 0anna. Berunciaenne ckopocT y neHTpa 3emMJiM nocJjie MaHeBpa.
OTan OLEHHMBAETCS NOJHOCTHIO Kak IpH HCIONAb30BaHMU (opmynel [{nonkoBckoro, Tak u
npuommkernss (m / (M — m/2)). Ilpu ucnons3oBanuu npudbmmwkenud (m/M) wm (m/(M—m)),



Jaronmx mnorpemHocts okoiio 0.05 M/c B meHTpe 3eMiM M 3aTeM S5 M/C MpHU BBUICTE W3 MIAXTHI,
BBICTABJISIETCS] TOJIBKO 1 0asul, HO OCTaJIbHBIC ATAIbI OLICHUBAIOTCS B MOJTHOU Mepe.

Jrtan 3 — 3 6asi1a. BelunciieHue CKOPOCTH MOCJI€e BbLJIeTa anmnapara.

Dran MOXET OBITh BBIIMOJIHECH C IMOMOIIBIO0 3aKOHA COXPAaHEHUS SHEPTUH, TaK U Ha OCHOBE (OpMYIT
JUIs KoseOaHui Mpy>KMHHOTO MasiTHUKA. DTall He 3aCUMTHIBACTCS MOJHOCTHIO MPHU HCIIONb30BAHUH
MOACINU C ITOCTOSHHBIM YCKOpCHI/ICM HNIJIN NHBIX HeBepHI)IX (1)I/I3I/I‘-IGCKI/IX MOILGHeﬁ, BHC 3aBUCHUMOCTHU
OT OTBETA.

Bo3mo:knas omm0Kka mMpM pelIeHUH: CKOPOCTh NPH BBUIETE NPUPABHUBACTCS K MPUPAIICHHIO
CKOpOCTH TIpU MaHeBpe B LieHTpe 3emiu. PemnieHue oneHuBaeTcss B 2 Oajuia B cilydae BEPHOIO
pacdera 3TOro npupamieHus (cM. atan 2) u B 0 6aJutoB BO BceX OCTATBHBIX CIyYasX.



XI.4 KOPOTKVE MIHOBEHMS e

4. Ycaosue. IlonHoe comHedHoe 3atMeHue npousouuio 20 MapTa y BOCXOASALIETo y3i1a OpOUTHI
Jlynbl. B myHkTe A 1eHTpaibHOE 3aTMEHHE HaOmroaanoch Ha Bocxonae ConHua, nonHas ¢aza
(MeX1y MOMEHTaMM BHYTPEHHHMX KOHTAakTOB AuckoB JIyHel u CoiHIa) Hmpoasuiack pPOBHO 2
MHHYTBl. B myHkTe B LeHTpanbHOE 3aTMEHME HACTyNWIO B MECTHBIM MCTHUHHBIM COJIHEYHBIN
MOJIIEHb, a MoJHas (a3a MpoImiIack poBHO 3 MUHYTHL. Onpenenute MMPOThl 00OMX ITyHKTOB.
Penbed 3emnn u atMocdepHyIo peppakiuio HE yUUTHIBATb.

4. Pemenue. M300pa3um By 3eMiln ¢ JTyHHOH TEHBIO IIPU TAKOM 3aTMEHHUH cO cTOopoHbl CoJHIIA U
JIynel. OTMeTHM, 4YTO KOJIb CKOPO 3aTMEHHE NPOM3O0LUIO B PABHOJAEHCTBHE, CKOPOCTH TOUKH A,
CBA3aHHAsl C OCEBBIM BpallleHUEM 3€MJIM, BHE 3aBHCHUMOCTHM OT €€ UIMpPOTHI, HallpaBJICHa
NEPNECHIUKYISIPHO IIOCKOCTH PUCYHKA M, TEM CaMbIM, NEPIECHIUKYJISAPHO CKOPOCTH IBUKCHHS
TeHu. [loaTOMy JUIMTENEHOCTh MONHOM (ha3bl B Touke A OyneT OmpenensiThCsl TOJIBKO IIUPUHON
KOHYCa TEHHU:

T A~ DA/ v,

IJIe Vv — CKOPOCTh T€HHU, KOTopas (aKTUYECKU COBMANAET CO CKOPOCTHIO OPOUTATHHOTO BpAIICHUS
Jlynbl. Tak kak 3emnsa 20 mapTa HaXOIUTCS MPUMEPHO MOCEPEANHE MEXKIY TOUYKAMU MEPUTETUS U
adenusi cBoeil OpOMTHI, a 3aTMEHHE TOJHOE, Pa3yMHO IMPEAINOJIOKUTh, YTO BUAMMBIA JUAMETP
Jlynbl Obul OMM30K K MaKCHUMaJbHOMY, TO €cCTh, JlyHa pacrmonaraercs BOJHM3U Tepuresi CBOEH
opoutsl. Torna ee ckopocTh paBHa

GM 1l+e
[, l-e

y = =1.08 xm/c.

3nece M - macca 3emunn, [y - cpenHee paccrosinie JIyHbI OT 3eMiTd, e - SKCIIEHTPUCHUTET OPOUTHI
JIynsl. OTcrozia Mbl IOJTy4aeM AMaMETp TeHU B Touke A: D =130 kM.

Ha camom oene, oannvix 6 ycnosuu 3adauu 00cmamoyHo, 4modvl 00HO3HAYHO YCMAHOBUND
paccmosnue om yeumpa 3emau 00 JIyHvl U ee cKoOpocmb 6 MOMEHm 3amMmeHus. 3a cuem eapuayuil
9KCYeHmpucumema paccmosiHue cocmaeisno okono 360 molcau km, a ckopocms JIyHvl u ee menu
oviia onuska k makcumanvrou, 1.09 km/c. XKenarowue mo2ym 03HAKOMUMbCS ¢ OAHHBIM 8bIBOOOM,
He 00sa3amenvHbiM 01 YYACMHUKO8 ONUMNUAdvl, 6 kKouye pewenus. Ceuuac dice 6nOIHe
00CMamo4Ho 3HaYeHutl, munuyHulx 0Js JIynol 6 nepueee ceoeti opoumbL.

O0603HaYMM UCKOMYIO IUPOTY TOYKH B, rie 3aTMeHue mpou301nIo B MOJACHB, KaK (p. Tak
KaK Jeli0 TMPOUCXOAUIO B paBHOAEHCTBHE, BbicoTa ConHia 1 JIyHBI HaJ rOPU30HTOM COCTaBJIsIa
h = 90° — |p|. JannHas Touka Haxommiachk Ommwke K JlyHe, yem meHtp 3emun (M Touka A) Ha
BEJTUYHUHY

r = Rsinh = Rcos.

3nech R — paauyc 3eMia. YTod pacTBopa TE€HH O paBeH yrioBoMmy auamerpy ConHLA, paBHOMY
BOm3u paBHojeHcTBUA 32.0" mim 0.00931 pan. D10 gaet HaM BO3MOXKHOCTh ONPEICTUTh AUAMETP
KOHYyCa TeHU B TOUKe B:

D = Dp + Rcospp = vIa + ROcOSPE.

Bo Bpems 3aTmeHuss Touka B JBMKETCS 3a CUET OCEBOTrO BpallleHHs 3€MIIM CO CKOPOCTBIO
VB = VoCOSQp, TJIE€ Vo — DKBaTOpHaJbHAas CKOPOCTh oceBoro BpamieHus 3emiuu (0.46 km/c). Dta
CKOPOCTh HaKJIOHEHA K JIBIKEHHUIO TEHU Ha yroj €+i=28.6° — BCIOMHUM, YTO AEJI0 IPOUCXOAMIIO B
paBHOZICHCTBUE, a JIyHa pacronaraiack y BOCXOJSIIETO y3Jia OpOUTHI.



Boo01ie roBopst, CKOpOCTh TEHH 1O IIOBEPXHOCTH 3€MIIH BBIPAXKALTCS Yepe3 TeOpeMy KOCHHYCOB:

u= \/vz +v €os® @y — 2V, cOS P cOS(E +1).

JlanpHelye BBIYMCIEHUS [LUPOTHl () MOYXKHO BECTH HANPSAMYIO C PEIIEHHEM COOTBETCTBYIOIIETO
KBa/IpaTHOT'O YpaBHEHMsI, HO 3TO NMPUBEAET K I'POMO3JAKUM BbIKIaakaM. [Ipouenypa cyiiecTBeHHO
ynpouaeTcsi, eciii o0paTUTh BHUMaHHME, YTO BEJIMYMHA VoCOS(PB CYILECTBEHHO MEHbILIE, YeM V:
oTHoIeHue vy/v coctasisieT 0.43, a mupoTa @p JOCTATOYHO BEJIMKA, HA YTO YKa3bIBaeT HEOObIIas
pasHuLA JUINTENbHOCTH NOJHOU (a3el 7 u Ta. B 3TOM citydyae Mbl MOXEM 3alucaTh BbIpAaXKEHHE
U1 CKOPOCTH U B TIEPBOM IPUOIMIKEHUU:

eti .
e
VoCOSPg

U, =V —V,CcosQycos(e +1).

DaKTUUECKH, B ITOM MPHUOIMIKEHUN MBI CYUTAEM YTOJl MKy CKOPOCTSIMU U M V MaJIbIM U BMECTO
CKOPOCTH ¥ HaXOJHUM €€ MPOEKILHUIO0 Ha JIMHUIO CKOpocTH v. O003HAYMM MPHUOIMKEHHOE 3HAUYCHUE
HMCKOMOM IIUPOTHI TOUKH B, KOTOpoe MBI HalJeM B 3TOM MOJENHU, KaK (Pgj. 3aMUIIEM BBIpaKCHUE
JUTSL TTATEIILHOCTH TOJTHOM a3kl B Touke B:

7o Dy vl +Rdcos@y
B ™ N N
V=V, COSPy, COS(E+1) V—V,C08Q cos(€ +1)

OTcroz1a MBI HAXOJUM MPUOIMKEHHOE 3HaYCHHE IUPOTH TOUKH B:

T, -T
@y, = Tarccos (T =T, = +60.6°.
RS +v,T; cos(e +1)

Mu1 BUIUM, YTO IIHUPOTA JOCTATOYHO BCJIMKA, UTO OPAaBAbIBACT CACIIAHHOC BBIIIC ITPCAITIOJIOXKCHUC.
bonee TOr0, KakK Mbl YBUJUM JaJICC, ITOJTYYCHHOC 3HAYCHHUEC JOCTATOYHO OJIM3KO0 K UCTUHE U MOXKET
OBITH OCHOBaHUEM Xopomero HpI/I6J'II/I}K€HHOFO peliCHuA BCCTO 3aaHUAA. OI[HaKO, IMpH KCJITAaHUN MBI
MOKEM IIOJIYYUTh U 0ojiee TOUYHOE 3HAYECHUE IIHAPOTHI. BO3BpaH_[a$ICL K PUCYHKY BbBIIIC, 3aIlIUIICM
YTOYHCHHOC BBIPAKCHUC IJIsI CKOPOCTH U:

2 2 2 .
V, COS” @y sin” (e +1)
2u,

u:\/uf+v§cos2(szin2(e+i)zu1+ =u, +Au,.

[TonmpaBka k ckopocTH Au; Mana, ¥ HAM JOCTATOYHO OMPENETUTH €€, UCIO0JIb30BaB IMOIYyUYEHHOE
paHee MpUOIMKEHHOE 3HaYEHUE TIIUPOTHI Pp|:

2 2 c 2 .
vy €C0ST @y, sin” (g +1)
=
2u,

Au =0.02 xm/c.

Dta BeJIMYMHA CYIIECTBEHHO MEHBIIE CaMOW CKOPOCTH T€HM Uil JaHHOW mupoThl u; (0.88 km/c).
Teneps MbI KOPPEKTHPYEM BBIPKEHHUE JIJIS JUTUTSIILHOCTH ITOJTHOHM a3kl B TOUke B:

vT, + RS cos@y

T, =
B .
V=V, cosQy cos(e +1i)+ Au,



" 11oJiydaeM YTOUYHCHHOC 3HAYCHUC HNINPOTHI TOUYKH B:

T, -T,)+ Au,T,
@y = tarccos Ty =T,)+ Au Ty = +58.8°.
RS +v, T cos(e +1)

OTMeTHM, YTO TOYHBIN aHAJIU3 CKOPOCTEW B COOTBETCTBHM C TEOPEMOIN KOCHMHYCOB Jajl Obl Takoe
K€ 3HAUEHHUE WUPOTHI TOYKH B ¢ TOUHOCTBIO 110 AecATHIX Aojied rpaayca: +58.8°. 3HaueHHs
LIMPOTHI C Pa3HBIMM 3HAKaMHU ONPEIENSIOT NoJ0KeHus Touek By u B, Ha pucyHke. Kaxxnoi u3 Hux
COOTBETCTBYET CBOEMY IyTH TE€HU U CBOCH TOUKOW Aj M A, 00€ 3TH TOYKH TaK)KE MOKA3aHbl HA
9TOM PHUCYHKE.

SAkNMNTUKa

Jns onpeneneHusi MHUPOTHI TOUEK Aj; U A BOCIOJB3YEMCS TEOPEMON CHHYCOB B TPEYTrOJIbHUKE
OA B, (OA;B;). Cropona OA;, B HeM paBHa paauycy 3emin R, cropona OBy, — Rsin|gg|. dus
yrJia py BEpIIMHE B TOUKe B cripaBeminBo

B1=90°—¢—1i;
B2=90°+e+i=180°-f.

CuHYCBI 3TUX YIJIOB OJMHAKOBBI, M 3alUCh TEOPEMBI CUHYCOB JIJIsi 0OOMX TPEYroJbHUKOB OyaeT
UMETh UICHTUYHBINA BUT;

sin o sin 3 sin o

Rsin|(pB| R sin|(pB| = cos(e +1).

OTcrozia MBI TOJTy4aeM 3Hau€HHUE yIiia o IPU TOUKE A, OMHAKOBOTO JJIsl 000MX TPEyTOJbHUKOB:
o= arcsin(sin|(p3| cos(e+1))=48.7°.
Teneps Mbl MO’KEM HAWTH IIUPOTHI 00EUX TOUEK A »:

Qa12 =*0 — € — i = arcsin (sin ¢p cos (e+i)) — € —i.



Uucnennsle 3HaueHUs mnonyvarorcs paBHbiMu +20.1° u —77.3°. Urtak, 3ajaya uMeeT 1Ba OTBETA:
@a=120.1°, ep="158.8°; pa=—77.3°, pp=158.8°.

3arMeHne, ONMM3KOE MO CBOMCTBaM K OIMCAaHHOMY, mpowsonuio 25 mapra 1838 roma B
I0)KHOM Tnosymapuu 3emiau. OHO Haudanock Ha Bocxone ConHua Ha mupore —77.9°, monHas
HeHTpayibHas (paza amuiach TaM 2 MUHYTHI 7 CeKyHJ. B MCTHHHBIN MONACHD IEHTPAIbHOE MOTHOE
3aTMEeHHUE OBLJIO BUIHO Ha mHpoTe —58.6°, monHas daza aimuiaack npu 3ToM 3 MUHYTHI 10 cexyHI.

KommeHnTapuii (s 03HAKOMUIEHHMS, He0OsI3aTeJbHbIH I YKAa3aHUS YYACTHUKAMH
oJuMnuazabl). VMicxons U3 AaHHBIX yCIOBHS 33a4H, MBI MOKEM ONpPEAETUTh paccTosiHue 10 JIyHbI
U ee CKOpOCTh BO BpeMs 3aTMeHusl. Kak y>xe roBopuiiocs, TeHb JIyHBI IpeCTaBiIsieT coO0i KOHYC €
yIJIOM pacTBOpa, paBHbIM BuauMomy auameTpy ConHua 8. OnpenenuM AIUHY 3TOro KOHyca:

L=d/d =373400 xm.

3nece d - mumamerp Jlynel. Cpa3dy oOpariM BHUMaHHUE, YTO BEIUYMHA [ MEHBIIC CPEIHETO
pacctosiaus oT 3emiu a0 Jlynel. Haxonuck Jlyna Ha TakoM paccTosiHuM, oidHoe 3atMeHue ComHIla
Ha ero BOCcXo/ie BooOIIe He Morio Ob1 HabmronaTees. Ho MBI ero Bce jke BUIHMM, €r0 JUIUTEIBHOCTh
coctaBnsieT Ta = 120 cexkyna. O0o3HaunM paccrostHue a0 JIyHBI B 3TOT MOMEHT Kak /. [{uametp
TEHU Ha TaKOM paccTostaun OyneT paBeH (L - /) 8. CKOpoCTh OCEBOTO BpaIleHUs 3eMIIH B TOUYKE A
HampaBiieHa K JlyHe M He BAMSeT Ha JJIMTEIBbHOCTh MOJHOrO 3arMmeHus. ClenoBaTenbHO,
JUTUTEITHHOCTh €CTh OTHOIIICHUE TUAMETpa TEHU B TOUKE A K cKopocTH JIyHBI:

D, _(L-18
\4 \4 .

T =

A

BBuIy ManocTH 3KCIEHTPUCUTETA JTYHHONH OpOUTHI ISt CKOPOCTH JIYHBI B 3TO BpeMsl BHIIOJIHSETCS

MPUOIMKEHHOE COOTHOIICHUE:!
/

v=vy, —.
L
/

3meck vi - kpyroBas ckopocth Jlyner (1.023 xm/c), [y - ee cpemaHee pacCTOSIHHE OT 3EMITH.
@DakTUYECKH, 3TO BBIPAKEHHE 3aKOHA COXPAHCHHS MOMEHTAa MMIIYJIbCa B IMPEIMOJIOKCHUHU, YTO
CKOpOoCTh JIyHBI NEPHEHAMKYIIAPHAs PaAnyCy-BEKTOPY, @ TOYHEE, YTO CHUHYC yIja MEXKIy 3TUMHU
BEKTOpPaMH OJIM30K K e[MHUIle. B uTore, Mbl uMeeM:

_(L=ho 1

T
* Vi I

MBI MOXeM Mepenucarh 3TO Kak KBaJpaTHOE YPaBHEHUE OTHOCUTEIBHO /:
2 —_—
178 = LId +v[,T, =0.

@u3nuecKuii CMBICT MMEET OJHO PEIICHHE 3TOr0 YpaBHEHHs (Apyroe OyAeT COOTBETCTBOBATH
Touke psaoM c JIyHo#):

;L8 +.|[28% —48v,I,T, |
25

BTopoe cj1ara€éMo€ B BBIPAXXCHHUH IIOJ KOPHEM IO MOAYJIIO 3HAUUTCIIPHO MCHBIIC IIEPBOro, B 4YEM
MOXXHO Y6€,I[I/ITBC$I YHMCJICHHOM MOACTaHOBKOM. B aTOM CJIy4ac BBIPAKCHUC YIIPOIIACTCA:



[

_L8-(2-28v [, T/LS”) _ (1 kT,
28 L’s

j =359800 xm.

OTmerum, 4TO BO BpeMms 3aTMeHus 25 mapra 1838 roja, onmucaHHOTO BBILIE, PACCTOSHUE OBLIO
HeMHOTUM MeHbIIe: okojio 358000 kM. COOTBETCTBEHHO, CKOPOCTh NBIKEHMs JIyHBI 110 OopOuTE
coctasiseT 1.09 km/c. Pa3Huiia 0TBETOB 10 CPaBHEHHUIO C MOJYYEHHBIMU BBILIE HE MPEBOCXOAMT 1°.

4. CucremMa olleHUBaHHUA.

Jran 1 - 5 6annoB. Onpenesenne MUPOTHI TOUKH B.

Bblunicienue MOKET MPOU3BOAUTHCA KaK TOYHBIM METOJOM C JOCTaTOYHO TI'POMO3JIKHMH
BBIUMCJICHUSIMM, TaK W IOCIEI0BATEIbHBIMU IPUOIMKEHUSIMH, ONMCAHHBIMU BBIIIE. YYacCTHUK
MOKET OpaTh 3HaueHHe CKOpocTu ABMKeHHs JIyHbl Kak /st cpeanero nepures (1.08 km/c), Tak u
IBITAThCSI BBIUUCIIUTD €ro (CM. KOMMeHTapuH, 1.09 KM/C), 4TO HECKOIBKO CKa)XKeTCsl Ha OTBETE, HO
HE CKa3bIBAaeTCs Ha OLICHKE.

Bo3MoKHbIE MeTO/bI U OIIMOKH NPU BHINOJHEHNH 3TOI'0 3Tana:

1) IlpoBeneHue TOIBKO MPUOJIMKEHHBIX BBIYUCICHUN C NOIYYEHHEM 3HAUEHHs LIMPOTHI (P OKOJIO
60-61 rpanyca. [Ipu KOppeKTHOM BHITIOITHEHUH 3Tal OLleHWBaeTcs B 4 Gaa.

1) Yder Tompko mepBOro M3 JABYX (aKTOPOB, BIUSIOMIMX HAa YBEIHMUYEHHE MPOIOJIKHTEIHHOCTH
3aTMeHMsl - NpuOmmxkeHus HaOmronatens K JlyHe B Touke B, 4TO NPUBOIUT K COXpaHEHMIO B
3HaMeHarene (GopMyIlbl Ui COS @ TOJNBKO ciaraemMoro RO. Ilpm ocTtaBmmXcs MpaBHIBHBIX
BBIUMCIICHUAX YYAaCTHUK MOJIyYUT 3HAUEHUE KOCHHYCA MIMPOTHI YyTh OOJBIIE €IMHUIIBI C BBIBOIOM,
YTO PELICHUS He CYIIECTBYET. B 3TOM ciyuae oleHKa 3a BCE pelIeHHe He MpeBocxoauT | Oaa.
Takast jxe OlleHKa BBICTABISETCA B CIy4yae BO3MOXKHBIX OIIMOOK B BBIYHCIIEHUSX, KOTOPBIE MOTYT
MIPUBECTH K CYLIECTBOBAHHMIO OTBETA, JAXKE €CJIM OH OJIM30K K MpaBuibHOMY. IIpyu BOZHUKHOBEHUH
CIIOPHBIX CUTYallil OTHOCUTEIBHO MIPABUIBHOCTH PEIICHUS WICHY IOPU UMEET CMBICI IPOBEPUTH
(akTOp 3aBHCHMOCTM OTBETa OT yIJla HAKJIOHA JKBaTopa K HKIMITHKE (€) M HAKJIOHA JYHHOU
OpOUTHI K SKIHIITHKE (i), KOTOPBIX B CIIy4ae JaHHOTO OIMIMOOYHOTO PEeIIeHHs He Oy IeT.

2) Yyer TONBKO BTOPOTO U3 JBYX (PAaKTOPOB, BIMSIOIIMX HAa YBEIHMUEHHE MPOJOJIKUTEIbHOCTU
3aTMEHHS - ABMKEHUS HaOmomaTens B Touke B 3a cyet oceBoro BpamieHus 3eMIiIH, YTO IPUBOIUT K
COXpAaHEHMIO B 3HaMeHartenae (GOpMyJbl Ui cOs @ TOJbKO cnaraemoro voIgcos(e+i). Ilpu
JANbHEHIINX MPaBUIbHBIX BBIYMCICHUSIX 3TO JAcT IIKMPOTY (@p OKoio 27°. OleHka 3a BeChb dTal
cocraBisieT 1 6at, MoCIeAYOIINe OIICHUBAIOTCS B IIOJTHON Mepe.

3) Yuer o0Ooux ¢akTopoB, HO 0€3 MHOXHUTENA cOs (e+1) MM C MHOXHTEIEM COS 1 BO BTOPOM
cllaraéMOM 3HAMEHATells, YTO SKBUBAJICHTHO IPEAINoNoXKeHHI0, uyTo JIyHa M ee TeHb ABHXKYTCS
napajuleNlbHO WM I0J] MalblM yriaoM K skBaropy 3emiu. Ilupora Touku B B 3TOM cCitydae
noiyyaercss paBHoW +62.9°. Ouenka 3a Bech 3Tam yMeHblIaercs Ha | 06ami, mocieayromme
OLICHUBAIOTCS B MOJIHOM Mepe.

4) Yuer oboux (hakTopoB, HO CO MHOXHUTEJIEM cOS (&-1) WIM COS € BO BTOPOM CllaraéMoM
3HaMEHATeNsl, YTO SKBHBAJCHTHO MPEHEOPEKEHUIO WM HETPABHJIBHOMY yYeTy HaKJIOHa JyHHOU
opOuTsl K sKknunTuKke. OleHKa 3a BeCh 3Tall yMEHbIIaeTcs Ha 1 0ami, mocieayomye OeHUBA0TCS
B MOJIHOW Mepe.

5) B xauectBe ckopocTtu JIyHBI MOXKET OBITh B34Ta €€ cpeaHsis CKopocTh (1.02 kM/c), 4TO TPUBOIUT
K 3aBBIIIEHHOMY 3HA4YE€HHIO IIMPOTHI (IpUMepHO Ha 2°). B 3TOM ciyuae oleHKa 3a MepBbI ATan
CHIDKaeTcs Ha 1 Gam, mpu 3TOM BTOPOH 3Tal B CIy4yae IMPaBHJIBHOTO BBIMOJIHEHMS OLIEHUBAETCS
MOJTHOCTBIO.

6) 3amuch OTBETA TOJIBKO JUTS OJHOTO U3 Torymapuii 3emun. OrieHKa 3a dTan CHmkaeTcs Ha 1 6ar,
CJICAYIOUIMI ATAIl OLIEHUBAETCS YaCTUYHO, 32 OJJMH OTBET, CM. JIajee.



7) Ionyueno aBa 3HaueHUs MWUPOT ToYeK B, HO OHM HE coBmamarOT Mo Moayio. OleHKa 3a JTar
cocraBnsier (0 OaaioB BHE 3aBUCHMOCTH OT TMPaBWJIBHOCTH XOTS OBl OJHOTO OTBETa, HO
MOCIEAY IO 3Tal OLIEHUBAETCS B MOJIHOW MEpPE.

Jrtan 2 - 3 6anna. OnpeneseHne WUPOTHI TOYKH A.

Omnbxy, crenaHHble B NPEbIAYLICH YacTH PEIIeHUs U TeM CaMblM MEHSIOLINE pe3ysbTaT U Ha
JAHHOM JTalle, He BIMSAIOT Ha OLIEHKY 3a BTOPOH J3Tall, €ClIM Ha IEPBOM JTale ObUIO IOJIyYEHO
HEKOTOpOE 3HAYEHHUE IIHUPOThI, KOTOpPOe OBLIO KOPPEKTHO HCIOJIb30BAHO Ha BTOPOM 3Talle.
[IpaBunbHOE OlpeneneHre MUPOTHl OJTHOM U3 ToueK A U Aj oueHuBaercs B 1 6amn, obeux — B 3
6amuta. Ecnu yyaCTHMK cuuTaeT KapTHHBI aHAJOTMYHBIMU M YKa3bIBaeT B OTBETE, YTO IIHUPOTHI
OJIMHAKOBbI MO0 BEJIMYMHE U MPOTHUBOIOJOXKHBI MO 3HAKY, TO OLIEHKa 3a 3Tall cocTaBisier 1 Oam,
€CIIM TOJIy4YeHHasl BeJIMYMHA LIMPOTHI COBMANAET C OJHOW M3 MpaBWIbHBIX, U 0 0GayioB B MHBIX
ciydasx. OmmOka B pelmeHHH TPEYTOJbHHUKOB, NMPHUBOSAIMAS K O00OOMM HEBEPHBIM 3HAYCHHUSIM
LIMPOTHI, SIBJISETCSI OCHOBAaHMEM JUIsl CHYDKEHUS OLICHKM 3a KakIyro 4acTh stana (0 OamnoB mpu
OTCYTCTBHUH NPABUIbHBIX OTBETOB).

Brumanue unenog sciopu! B cilydae HETOYHOIO BBINOJIHEHHs IEPBOIO 3Tana 3alaHus U
HEBEPHBIX 3HaYEHNU MUPOT ToueK By 1 B, mpaBUiapHBIMU IMPOTaMU TOYEK Ay U Az CUUTAIOTCS HE
T€, YTO yKa3aHbl B JAHHOM DEIIEHUH, a T€, YTO IOJY4arOTCs B IOJCTAHOBKY B IOCIIEJHIOIO
(opMyITy OTYYECHHBIX YYaCTHUKOM HEBEPHBIX 3HAUCHHUH IIUPOT TOUEK B.

Bo3mo:xHbIe 0OIINOKH:

1) Tonpko oJHa mapa OTBETOB IIMPOT Touek A u B - 1 Gamn 3a Bropoii stan (u He Gornee 3 3a
MepBBIN ATAI).

2) /IBe mapel OTBETOB, IJle HIMPOTHl TOUYEK Aj U A, COBMNAAAIOT MO MOJYJIO, HO pa3iInyaroTcs
3HakoM: 0 Oasu1oB 3a 2 3Tam, eciau CpeAr HUX HET MPABWIbHBIX, U 1 a1, eciy oiHa U3 HUX BEpHA.
3) IIpenebpexenne HakIOHOM OpOUTHI JIyHBI K SKIUNTHUKE WIM €0 y4eT C HEBEPHBIM 3HAKOM: 1
6aJu1 3a Becb BTOPOM 3Tall, €CJIM IPU 3TOM HE CIeNIaHO MHBIX omHnOoK. Eciiu jxe He yuTeH yron g,
OLIEHKA 3a BECh BTOPOM 3TaI OOHYyJIseTCS.

BeposiTHasi o0masi ommOka NMpU pemieHHMH: Touka B, B KOoTOpoil 3aTMeHue HaOmomaeTcs B
MOJIIEHB, TOJIAraeTCsl CEpeIMHON XOpJbl — MyTH TEHW HO MOBEPXHOCTH 3EMIIH, TO €CTh TOUYKOH
HaOmoneHust ero HaumOombmied (aspl. OTH TOYKM ONM3KKM Jpyr K JAPYry TOJBKO BOJIW3U
COJIHLIECTOSIHUM, YTO HE OTHOCHUTCS K CIyyal0 JaHHOM 3ajauu. 3a MepBbIH 3Tam pelieHus
BbIcTaBisiercss () OayyioB, BTOPOHM OJTam OIICHWBACTCS B 3aBHCHMOCTH OT TPAaBUIBHOCTH €O
BBITOJIHEHMSL: JUIs yTJ1a OL B 3TOM CJIydae JI0JIKHO IMOIY4YUTHCS] COOTHOLIEHHUE:

sin\(pg\

o = arcsin( —),
cos(& +1)

Mocjie 4ero MpHMEHseTCsl MocieqHsst ¢popMmyia M3 MPHUBEICHHOTO BBINIE PELICHUA. 3/1eCh (Pp —
IMpOTa TOYKU B, HalileHHAsl yYaCTHUKOM Ha IIEPBOM JTalle PEIICHMUS.



X1.6 CKOTUIEHME B Mol B

6. YcaoBue. PaccessHHoe ckoruieHne umeet paauyc 10 mk u coctouTt u3 3Be31, nogo0Hbx ComHILy,
rasa u npUTH. Paccrosinue no ckoruieHus paBHo 1 k. ["a3onbuieBoe 0071aK0 UMEET TOT Ke HEHTP U
paauyc, a ONTHYECKasl TONIIKMHA 1o auamerpy paBHa 100. 3Be3nbl, ra3 U MObUIb paclpeesicHbl B
CKOIUIEHUU OJHOPOJHO. [IbImMHKM YepHBbIe, UX pagnyc 1 MKM, INIOTHOCTS 1 r/cm’. MaccoBBIii BKIaL
Ut coctaBisieT 1/100 ot Bkiaga rasa, ra3 mpo3padeH. B 3eMHBIE T€ECKOIbI B CKOTUICHHH BUTHO
100 3Be3n GueckoM spue 20™. Onpepenure, Kakas J0Js MOJHOW MAcChl CKOIUIEHUS COAEPIKHUTCS B
3Be3/Max. MexX3BEe3HBIM TOTJIOIICHHEM BHE CKOTUICHHMSI M BOJHOBBIMH 3¢ (EeKTaMu Ha MBLIH
npeHedpeyb.

6. Pemenme. OrmpenenuM, Kakylo 3BE3JHYIO BEIMYMHY HMENTH OBl 3Be3Abl CKOIUICHHUS NpHU
OTCYTCTBHH TIOTJIONICHHUS CBETA MBIIBIO:

mo=mp—5+5lgd=14.7.

31ech mp — aOcoyroTHas 3Be3dHAas BeEIWYMHA 3BE3IBl, d — paccTosHuEe A0 CKoIuleHusa. B
peaJIBHOCTI/I, 3BC3bl BBITJIAOAT cna6ee. Onpe,ueJmM OHTI/IIICCKYIO TOJIIJ_[I/IHy CJIOA IIBLJIH, HpI/I
KOTOpPOM 3Be3la OyJeT MMETh MPENeIbHYIO I yKa3aHHOTO B YCIOBHU TEJECKOIa 3BE3IHYIO
BenuuuHy m=20:

© =In10**""™ =04(m—m,)-In10 = 0.92(m —m,) = 5.

Ham u3BecTHO, 4TO CKOIUIEHHE OAHOPOIHOE, @ €0 ONTHYECKas TOJIIMHA [10 JUaMeTpy (paccTOsIHUE
2R) paBHa 19 = 100. Torma paccTosiHME CKBO3b CKOIUIEHHE, COOTBETCTBYIOIIEE 3aJaHHOU

ONTUYECKOU TOJIIMHE, PABHO

1—2R* - K
T, 10

3necs R — paamyc ckoruienus. [lomydaeTcsi, 4To MBI BHAMM 3BE3lbI TOJBKO B TEPEAHEM IO
OTHOIICHHUIO K HAaM TOHKOM clioe cKoruieHus. dopMa 3TOro cjos MoKa3zaHa Ha PHUCYHKE, OH
MpeACTaBIsieT co00i 00J1aCTh MPOCTPAHCTBA MEXIY ABYyMs chepamu paguyca R, CIBUHYTBHIMU IPYT
OTHOCHUTENILHO Apyra Ha pacctosHue /. Kak BUAHO Ha PUCYHKE, C YUYETOM MaJlOil TOJIIMHBI ATOU
obnacTu, ee 00beM MPAKTUUECKH PABEH 00bEMY JHMCKA C PAIUyCcoM R U TOJIIUHON /, TOKa3aHHBIM
Ha PUCYHKe «C pebpay. DPdeKThl Ha ONTUYECKH TOHKHX Kpasx CKOIUICHHs He3HauuTenbHbl. Obe
(GUTYpBl MOXXHO COCTaBHTh W3 MaJIbIX ()ParMEHTOB OJMHAKOBOTO O0BEMa, OJIWH H3 KOTOPBIX
MOKa3aH Ha PUCYHKE TEeMHO-cepbiM BeTOM. OOBEM MaHHOTO MPOCTPAHCTBA V), 3aHWMaeMBbIii
BUIMMBIMHU 3BE3JAMH CKOIUICHHS, paBeH TR[. K 9TOMy e BBIBOLY MOXHO NPUHTH HECKOJIBKO
0ojee CIOXHBIM 00pa3oM, 3aMETHB, YTO MPOCTPAHCTBO €CTh pPa3HHIA JABYX CErMEHTOB MIapa
OJIMHAKOBBIM paanycoM R u BeicoTamu (R+[) u R.

V= %”)2(313—13—1)—“3&2(3134) :%((R+l)2(2R—l)—R3)

C yderom /[<<R MBI UMEEM:

Vo~ g((}e2 +2RI(2R-1)—7*)~ Rl

Uucno 3Be3a B AanHOo# obmactu N=100. Onpenennum moHOE YUCIO 3B€3/1 B CKOIUICHUHU:



4nR 1 4R _ 40N

N, =N =N = = 1300

3 nRY 3/

Cymmaphas macca 3Be3q ckoruieHust M+ ectb 1300 macc ConHua uiu 2.6:10°% k. Haiinem Tenepn
KOHIIEHTPALIMIO TBHUIMHOK 7, UCXOMS M3 UX ONTHUYECKOW TONIIMHBI (YUCIAa THUIMHOK Ha JIyde
3peHusl) Mo AUAMETPY:

To=n -nrz-ZR;

To

n=——-—= 5.3-107° M.
2nRr

TenepL MBI MOKEM OIIPCACIIUTD IMOJIHOC YUCIIO ITBIIIMHOK

3
Ny=n- 4’;R =6.5-10%.

1 MacCCy IbUIX B CKOIIJICHHUM:

4nR’  Anr’ 8t pR’r
3 3

=2.6-10* kr.

Macca rasa Mg ectb 100Mp unn 2.6:10°¢ kr. Ternepp Mbl MOXEM OIPEAEIUTH MACCOBBIM BKJIAJL

3B€3]1 B CKOILICHUH:
M, M.

M, +My+ M, M,

UE =0.001.

6. Cucrema ouenuBaHus. PemeHue 3aaaHus pasaciIaCTCda Ha HECKOJIBKO 3TallOB, KOTOPBIC MOTYT
MMPOU3BOJUTHCS B Pa3HOM HOPSAOKE:

Jran 1 — 2 6aana. OnpenesieHne JIUHbI [ — TJIyOHHBI PACIOJIOKeHHSsI 3Be3/Ibl B CKOIJIEHUU 10
Jy4y 3peHHs, ¢ KOTOPOii OHA MOKeT HUMeTh 3aJJaHHYI0 B YCJIOBHH BHIUMYIO 3Be3IHYI0
BeJIHYHHY.

Dran 3aCUUTHIBACTCS MPHU YCIOBUU MPAaBUIBHOTO HUCIIOJIb30BaHUS (HOPMYIT JUIsl BUIUMOM 3BE3THON
BEITMYMHBI B IAHHBIX YCJIOBHSIX U MPABUIHLHOTO COOTHOIICHUS JJIUHBI [ K PainycCy CKOIUICHUS R ¢
touHocTbio 10% (t1.e. //R ot 0.09 mo 0.11). Ilpu 3TOoM AomyckaeTcsi UCKIOYeHHE KO3 QuIeHTa
0.92 (mpupaBHMBaHME K EAWHHIIC) W HUCIOIH30BAHUE MPUOIMKEHHOTO 3HAYCHHUS aOCOITIOTHOU



3Be3HOM Besmunnbl Conana (+5™), KOTopble He BBIBEIYT OTBET 3a MpPEJAEIIbl JAHHOTO WHTEpPBAIA.
IIpu OonpbmIMX MOTPEIIHOCTAX 3Tall He 3acuuThiBaeTcs. Ecnu oTHomeHnue /R okasbiBaeTcs
0O0JIBIIMM €AMHULIBI UM €CJIU TaKOE COOTHOLIECHHE BBITEKAET U3 PEIICHUs yYacTHUKA — OLICHKA 3a
6ce peutenue 3a]1aHNsI OOHYJISETCS.

Bo3morkHasi omu0Kka mpu pelmieHuu: 3aMEHA JMaMeTpa CKOIUICHHUS PaJnycoM, YTO YMCHBIIACT
nryouny [ BmBoe. B 3TOM citydae 3tam 3acumThIBaeTCs HamoyioBuHY (1 0aymr), HO mocCiemyronme
3Tanbl (KPOME MOCIICAHET0) OIICHUBAIOTCS B TIOJIHOM Mepe.

Jran 2 — 2 6amna. OnpenejieHue od0bemMa 00J1aCTH CKOIUIEHHMS, 3aHUMAeMOi BUIUMBIMU
3Be3aMH.

O0beM MOXeT ObITh OINpesieIeH Ha OCHOBE F€OMETPUUYECKHUX PACCYAEHUH, NMPUBEIECHHBIX BHIIIE,
JIOITy CKAaeTCsl UCTIOIb30BAHNE YHCICHHOTO MHTETPUPOBAHMS W IPUMEHEHH POpMyIT sl 00beMa
CerMEHTa, KaXKJbli U3 COCOOOB OJIMHAKOBO BepeH. 2 6ajula BBICTABIISETCS B ClIyyae MPaBUIbLHOIO
MOHWMaHMs TUNa (UTYpPHl M TMPAaBHIBHOTO BBIYUCIEHHS OOBema. | Oayur BBICTABISETCS TpPHU
MIPaBUIBHOM MOHUMAHUU TUIIA PUTYPBI U OIIMOKON BBIUUCIIEHHUs 0ObeMa MeHee, yeM B 1.5 pasa.
Bo3moxxkHas ommOka nmpuM pelieHWMH: HENpaBWIbHOE NOHMMaHue (urypsl. OHa MOXET ObITh
NPEJCTaBICHA, KAaK TOHKUH modychepudeckuid ciaoi ToimuHONH /, ero o0beM paBeH 2nR’l,
MIPEBBIIAs TPABUIBHBIN BBOE. DTa hUTypa MOKET ObITh TaKXKe Mpe/ICTaBlIeHa KaK 001acTh MEXKIY
chepoit u smmUncOonIOM (aHAIOTHYHO ceprty JIyHBI, TOJBKO B TpEeXMEPHOM MpocTpaHCTBe). Ee
o0beM coctaBiseT 2nR*l/3, To ecTh 2/3 oT BepHOro. B 5THX Ciyuasx 3a BTOPOH ST pelICHHS
BbICTaBysieTcd 1 0ajul, HO OCTalbHBbIE (KpOME IOCIIEHET0) OLEHUBAIOTCS B MoJHOW Mepe. Ecnu
MIOJTyYEHHBIH 00beM NpeBBIIIaeT 00BEM BCET0 CKOIMJICHUS MU €CIIM TaKO€ COOTHOILLIEHHUE BBITEKAeT
U3 PEIlICHUs] yYaCTHUKA — OIICHKA 3a ce peuieHue 3aaHNsi OOHYIISIETCS.

Jrtan 3 — 1 0amn. Onpenenenne o0meil Macchbl 3Be3/1 CKOIICHHS.
MoeT BBIOTHATHCS YUCIEHHO UM B BUJE (GOPMYJIbHBIX COOTHOLIEHUH. OMmMOKH, CAeTaHHbIe Ha
MpENbIAYIIMX 3Tanax (KpoMe OOHYJISIONINX BCIO OIIEHKY ), HE BIUAIOT 32 OLICHKY 3a JaHHBIN JTarl.

Jrtan 4 — 2 0ana. OnpeaesieHne Macchl NbLJIM B CKOIVICHUH.

Homyckaercsi oTkinoHeHue orBeta Ha 20%, CBSi3aHHOE C MPUOIMKEHHBIMU BBIYMCICHUSMU, MPU
ommnbke 1m0 50% ouenka ymenbmaercs Ha | Oamn. Eciau npu BBIYHCICHMM HENPaBHIBHO
MHTEPIPETUPYETCS] ONTUYECKAs TONIIMHA (HE KaK YUCIIO MBUIMHOK Ha JIyde 3pEHHUs) WU JeNIaloTCs
KaueCTBEHHBIC OIMMOKU B ()OPMYJIax — ITAI HE 3aCYUTHIBACTCSI.

Jran 5 — 1 6a/1. OnpenesieHue MaccoBoro BKJIaa 3Be3/1 B CKOIJICHHUE.

3acunMThIBaeTCI TPU TPABWIBHBIX BBIYHCICHHUSIX W TpaBWILHOM oTBere. Jlomyckarorcs
HOFpeL[IHOCTI/I, BBI3BAHHBIC OIICHKAMHU BCIINYUHBI l Ha HepBOM 9Tare, a TaKXKe HeBepHLIM
npeAcTaBiIeHUEM (UTYpPHI Ha BTOPOM JTarle, €Clid UX CyMMapHbIH 3G (EeKT He MPEeBOCXOIUT 2 pa3.



