MOCKOBCKASI ACTPOHOMUWYECKAS OJIMMIINAJIA 20162017 yu. 1.
OYHBIU DTAII

10-11 kaaccol

Kpurtepuu onennBanus
3amanue 1

Ycenosue
B xnure b.A. Boponunosa-BenbsimuuoBa «Ouepku o Bceenennoi» 1959 rona
npuBeaeHa Gopmyia AJsl onpeaeeHus: abCOMOTHOM 3BE3IHOM BEIMYMHBI:

_M=m+7%—MgD.

B 10 xe Bpems B «O0mem kypce actpoHomun» O. B. Kononosuua u B. 1. Mopo3a
ucrnoib3yercsa Gpopmya

M=m+5-5Igr.
3nece M u m — aGCcomOTHAs U BUAMMasl 3BE3/IHBIE BEIMYUHBI, D U ¥ — pacCTOSHUE 10
3Be3abl. OObsicHUTE, TOYeMY (HOPMYJIbI pa3HbIE U Kakas MpaBHIIbHASA?

Pemienne
dopmyna ais onpeaeneHus: abCoMOTHOM 3BE3IHOM BEIMUMHBI TIOJy4aeTcs U3 3aKOHa
ITorcona caenyrommm oopazom:

E 2
M-m=-25lg—%=-25]g—L_41R
Em 47TR L

OTtcroma MBI BUAMM, 4TO B OAHOM ciy4ae S5 1g Ry = 5, a B apyrom 5 1g Rz = 7,5.
3uaunt Rx=10, a Rz = 10'° = 32. OtHowmenue Ry/ Rk = 3,2 GIM3KO K YHCIY CBETOBBIX
jger B mapceke. To ectb, B ¢opmyne B «Ouepkax» pacCTOSHUE H3MEpSETCS B
CBETOBBIX rojmax (mpuuéM Ko3(p(GUUUEHT AaH OKPYIIEHHBIM), a B «OOmEM Kypce
aCTPOHOMMM» — B ITApCEKax.

:Mg%=5gR—5gn

Pexomenaanum aJist JKOpu

K oTBeTy MOXHO NPHUATH, IPOCTO BBIYTS OJHO YpaBHEHHUE U3 JApyroro. Beruncnenue
cooTHomieHuss Rp/Rx oneHuBaercs B 2 Oamaa. OObICHEHHE MOJYYEHHOTO
pe3yJibTara — eié B 2 0aJa.

Ecnu cnpaBeanmuBocTh GopMyIl TIOKa3bIBAETCS MOJICTAHOBKOM M3BECTHBIX 3HAYCHUI,
HampuMmep aOCOMOTHON M BuauMOMN BenmuuuH COJIHIIA UM PACCTOSIHHUS JI0 HETO, TO
TaKoe pelieHrue olueHuBaeTcsa B 1 0asI.

MakcumanbHas OlIeHKa 3a 3a7a4y — 4 0aJia.
(E.H. ®aoees)

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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3aganue 2

Ycenosue

Muorue yyactHuku 70-i1 MOCKOBCKOW aCTpOHOMMYECKOW OJIMMITUAbI MHUCATH, YTO
pa3 CojHIle 3a BpeMs CBOEH XKM3HM Ha IVaBHOM mocnexosarenbHoct (10" ner)
pacxoagyer 10 % 3amacoB Bomopona, 3HAauYuT, 3a 3TO0 BpeMs Macca ColHia
ymenbimuTcs Ha 10 %. Onenure cBetumocth CoiHIIA, €Cu OBl OHO JACHCTBUTEIHHO
3a 10 mupa ner mepepabaThiBajio BOJAOPOA TakuM 0Opa3oM. BBIBalOT JiM 3BE3MBI
TJIABHOM MOCIIEIOBATEIBHOCTU C TAKOM CBETUMOCTBIO?

Pemrenue

Macca Comnuma pasaa 2 - 10°° kr. 3maumt, 3a Bpems xusHm COJHIA JOJDKHA
BBLICIUTECA dHeprua Macchl 2 - 10* xr. Ilo ¢opmyne DiiHmTeliHa >Ta Macca
COOTBETCTBYET SHEPIUU

E=m-c’=2-10"x(3-10°=1,8-10" Ix=1,8- 10”spr
OTa 3HEprus JOJDKHA BbLACIHUTHCA 3a 10 MipA. JieT. 3HAUUT CpPeHSs] CBETUMOCTH
ConHua J0J1KHA COCTABIISITh
= 1.8-10"
10" ner x3.2-10’ CeKyH/I B rony

~6-10°Br=6-10"3pr/ c~150L,

3neck Lo — cBetumocTh ConHila. BenuunHa He Takas yX W Oojbiias. [omyObie
TUTaHTBl MOTYT MMETh CBETMMOCTH B TBICSAYM M JECATKU THICSY CBETUMOCTEH
Comnniia.

Pexomenaauum aJist ;KOpu

3amaya MOXKET OBITh pelieHa B OIHy CTpoKy. Beruucienue L onenuBaercs B 3 6aJia.
Ecnmu 310 mpoBomutTcs mostamHo, To 1 0ajii cTaBUTCS 3a TMpUMEHEHUE (GopmyIibi
OliHmretHa W emé€ 2 0Oajuia 3a BblYMCIEHUE cBeTUMOCTH. llocneanuit Gamn
BBICTABJISIETCSL 34 YyKa3aHHWE, 4YTO 3BE3[bl C TaKOM CBETUMOCTBIO Ha TIJIABHOU
MOCJIEI0BATEIbHOCTHU CYIIIECTBYIOT.

MakcumanbHas OIIEHKa 3a 3aj1auy — 4 0aJjuia.

B pesynbrare mpoBEepKH CTalo SICHO, YTO YacTh YYAaCTHUKOB TOHSUIM 3ajady, Kak
«omnpenenuTs cBeTuMocTh CorHila, eciiv ero macca Ha 10% meHbIe». ITO HEBEpPHOE
MMOHMMAaHHE, TIOCKOJIbKY B YCIOBUHM HAIKMCAHO «IepepadaThiBajio», a He
«mepepadoTajoy, T. €. MHTEPECyeT CBETUMOCTh B TO BpeMs, IOKa Ija nepepadoTka.
Tem He MEHee pelIeHo 3a MEepPBYI0 YacTh padOThl CTaBUTH 1 0aai (BMecTo Tpex),
€CJIM MPUBOAUTCS MpaBUIbHAS OIIEHKa CBETUMOCTH 3Be3bl Maccoi 0,9 macc ConHila.
OOBIYHO 3TO AEJIaeTCs ¢ IIOMOIIBIO 3aBUCUMOCTH 1 3Be3 tuia Connna L ~ M, rioe
a = 4. [Tocnennuii 6am Takke BbICTaBIsAETCA (IPU MPABUIIBHOM OTBETE)

(E.H. ®aoees)

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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3aganue 3

YcioBue
3akoH Cepcuka — SMIMPUYECKAN 3aKOH, YCTAaHABIUBAIOIINNA 3aBUCUMOCTD ITOBEPXHOC-
THOU SIPKOCTH TAJIAKTUKH / OT yIJIOBOTO PACCTOSIHUSA 10 €€ LIEHTpa . 3aKOH UMEET BU

I(I/') = [() : C-r/h,

ryie /o — MOBEPXHOCTHAS SIPKOCTh B IIEHTPE U300paKEHUSI TATAKTUKH, /I — PACCTOsTHUE,
Ha KOTOPOM TOBEPXHOCTHas SPKOCTh majaeT B €~ 2,7 paza. OOpaboraB JaHHBIC
O HEKOTOPOW TajlaKTHKE, aCTPOHOM TOJNYYHJI, YTO YIJIOBOE pACCTOSHUE MEXKIY
n3odoramMu (JJUHUSIMU C OJMHAKOBOM TMOBEPXHOCTHOM SPKOCTBIO) 25-K1 m 24-i
3BE3n1HOM BenuunHbl paBHO (,03°. UeMy paBHO YIJIOBOE paCCTOSHUE MEXIY
nzodoramu 20-i 3BE3THON BETWYMHBI (IIEHTpajbHAs YacTh TAJIAKTHKU) U 25-0M
(rpaHuinia TanakTUk)? Yemy paBeH JUMHEWHBIA paguyC TalakTUKH, €CJIA CKOPOCThb
ynanenus ranaktuku 300 km/c?

Pemenne

PasHocTte B 1™ COOTBETCTBYET OTHOIIEHHUIO OCBEHIEHHOCTEW, PABHOMY IPUMEPHO
2,512. OO6o3HauMM pacCTOSIHUE W TMOBEPXHOCTHYIO SIPKOCTh Ha U30(QOTe,
COOTBETCTBYIOIEH 24™, KaK 74 U L4 COOTBETCTBEHHO, a IOJOOHBIC BEIUYHUHBI,
COOTBETCTBYIOIIME IPAHUIIE TATAKTUKH, KaK 725 U [s. Torma ba / Ls =2,512.

N3 3akona Cepcuka

A
I, e" %
—=—=e
s
25
e
3nece Ar = rs — ra = 0,03° — yrmmoBoe paccTosHHUE MEXTy H30(POTaMH.
Jlorapudmupys 3To BEIpaKEHHE, TTOJTy9aeM BEIIUUNHY /:
Ar
h=——~0,033°

" In(L, /1

3Has h, MBI MOXXEM BBIYUCIIUTDH BHI[HMBIﬁ paanycC rajlakTuku:

IO
r=hln—
IZS
Pa3HOCTb B TMOBEPXHOCTHOM SIPKOCTHM MEXKAY IEHTPOM M KpaeM TallaKTUKU
cocTaBisieT 5", a 3HAUWT, OTHOLIEHUE oOcBemEHHocTer paBHO 100. IToacraBiss
3HaueHusl B (hOpMyJTy, MOTy4aeM OTBET
r~=0,15°.
N3 3akona Xab0:1a onpeaeauM pacCTOSTHUE JI0 TaJaKTHKHU:

D=-Y=4,4 Mrx.
H

0
HakoHern, mpocTpaHCTBEHHBIN pailyC ralaKTUKU PaBEH
R=D tgr =12kmk.

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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MockoBckas actpoHoMuueckas omumnuana. 2016-2017 yu. r. 10—11 knaccel. O4nbli 3Tan

PexoMenaauum aJist ;K0pu
OtBer Ha mepBbId BOIpOC 3adaud (YIJIOBOM pa3Mep TalaKTUKH) OIIEHUBAETCS
B 5 0an10B: 2 6as1a 3a popMyiy U BRIYUCICHUS /1, 2 fajia 3a GopMyiy U T U
1 0aJ11 32 BEIYMCIIEHHE YUCIIEHHOTO OTBETA.
OTBeT Ha BTOPOM BOIPOC 3a7auu olleHuBaeTcsa B 3 6ana: 1 6as 3a 3akoH Xa00ua u
onpenenenue D, 1 0amn 3a QopMmyny s paadyca TalakTuku U 1 0ama 3a
YUCJICHHBIN OTBET.
MakcumanbHas OIIeHKa 3a 3a/1auy — 8 0aJ10B.

(C.b. bopucos)

3aganue 4

Ycenosue

Pamuoreneckonsl B ['pun-bank (38° 26 ¢. m1., 70° 50" 3. 1.) u Capaunauu (39° 30’ c. 1.,
9° 15’ B. 1.) IPOBOMAT COBMECTHBIC PaHOaCTPOHOMHYUSCKHE HabmroneHus. Onpenenure
MaKCUMaJIbHO BO3MOXXHYIO TIPOJODKUTEILHOCTh HAOMIONATEIPHOTO CeaHca 3a
oosekToM Crtpenery A* co ckiaonerreM —29°. OOBEKTHI ¢ KaKUMHU CKIOHCHHSIMU
MOKHO HaOmoAate ¢ 3TuM uHTeppepomerpoMm? JlJIs MPOCTOTHI CUHUTANTE, YTO
aHTEHHA MOYKET COMPOBOXKIAATh OOBEKT, IOKA OH HE CKPOETCSI 32 TOPU3OHTOM.

Pemenne

[Tockonbky HAONIONEHUSI BEAYTCS B PaJMOJMaNia30HE, OHU HE 3aBUCAT OT BPEMEHU
CyToK ¥ mojiokeHusi CojHIla HaJl TOPU3OHTOM. TO €CTh, MPOAOHKUTEIBLHOCTD
HaOmoAeHu  OyzleT 3aBUCETh TOJIBKO OT BPEMEHH, KOTOPO€ HCTOYHHK
PaIMON3IIyYEHHUS MPOBOAUT HAJ TOPU3OHTOM.

3ameTnM, 4To 00a TeIECKOMa PacloIOKEeHbI Ha OYeHb OJMM3KUX mupoTax. [locKombKy
MBI TIPEHEOPETIM KOHCTPYKTHUBHBIMH OCOOCHHOCTSIMH aHTCHH B YacTH IIPEACIIbHOM
BBICOTHI HaBEICHMsI, HE Oy/IeT OmmuOKoi mpeHeOpeds TakKe 3TOM pasHuileil B 1° u
Jlajiee CYuTaTh, 4TO 00C AaHTCHHBI PACTIONOKEHBI Ha mupoTe 39°.

OTBeTMM CHayaja Ha BTOPOW BOIPOC 3aJ1a4u.

JUig HaOmoAeHUs HAa OJUHOYHOM TEJIECKOIIE, qQ'Q
PACTIOJIOKEHHOM Ha IIUPOTE ¢, TOCTYNHBI BCe Py Ay

OOBEKThI, KOTOPhIE BOCXOJAT B JTAHHOM TOYKE Do
3emiid, T.€. CO CKIIOHEHUEM J > ¢ — 90° = 3

—51°. Ognako, 11t paboThl UHTEphEpOMETpa g
HEOOXOIMMO, YTOOBI 00€ aHTEHHBI MOINH|  ~

HaOMIOAaTh HMCTOYHMK  HAJl TOPU30HTOM.
OOBEKTBI €O  CKJIOHCHUSIMH, OJU3KHUMH
K MpeJIeIbHBIM, OyIyT HaXOIWUTBCA  Ha Sqr A*
TOPU30HTOM  OYCHb  HEIMPOJOJDKHTEIBHOES
BpeMs, W JUIsl HAIIUX aHTEHH, KOTOPbIE
pPacmoJio’KeHbI BEChbMa JAJICKO APYT OT ApPYTa,
9TM  BpPEMEHa MOTYT HE  COBHAJATh.

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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MockoBckas actpoHoMuueckas omumnuana. 2016-2017 yu. r. 10—11 knaccel. O4nbli 3Tan

OnpenenuMm BpemMs BHIUMOCTHM HMCTOYHMKA B 3aBUCUMOCTH OT CKJIOHEHHMS. OTO
MOXKHO CJIeNaTh pa3nyHbIMU criocobamu. [Ipoie Bcero 3amucaTh cPepuUyECcKyro
TEOpEeMY KOCHUHYCOB JUIsl MMAPAJUIAKTUYECKOrO TPEYroJbHUKA JJII MOMEHTAa 3aX0Aa
0OBEKTa 32 TOPU3OHT U ONPEAEIIUTh YACOBOU yroI :

c0s90 °=c0s(90 ° - 9| cos(90 ° — §|+sin (90 ° - ¢|sin (90 °— § |cost=0
sin @ sin 6§ =— cos @ cos § cost
cost=—tgotgd
Otcroa BpeMs BUIUMOCTH 0OBEKTa B Yacax paBHO

h

180°°

T=2t:arccos(—tg6tg<p)

Oty ke GopMylly MOKHO BbIBECTH 0€3 MpUMEHEHHS C(hepruuecKoil TPUTOHOMETPHUH.
PaccmoTprM mIOCKOCTE B KOTOPOM PACHOJIOKEHA CYTOYHAS Iapajulelb, IO KOTOPOU
nekercst Ctpeneny A*. JIyra UBD cooTBeTCTBYeT MyTH MCTOYHHMKA HAJ TOPU30HTOM
(B Touke B mpoucxomut BepxHss KyiabmuHauus). Ilyctb R — panumyc nebecHoi
cheprl. Torma pagmyc cyrouHoil napamienu paBeH r = R cos 6. M3 pucyHnka
oueBuaHO, YTO0 CA =R cos d cos t.

B Z

Pn

|

Tenepb paccMOTPUM MHPOEKIIMIO OCHOBHBIX KPYroB HeOECHOU cdepbl Ha HEOECHBIN
Mmepuanad. Otpe3ok AC 3mech Takxke nOpucyTcTByeT. OH  ABISETCS YaCThIO
tpeyrosibHuka OCA. VYron npu BepumnHe O paBeH muUpoTe MeECTHOCTH. [l
BbluncieHusa CA ocraeTcs TONbKO onpeaenutb ctopoHy OC. DTta cTOpoHa BXOIUT B
tpeyroiasHuk OBC. 3necs ctopona OB = R, a yron npu Bepuiune B pasen |0]. Torma
OC = R sin |9, a CA = OC tg ¢ = R sin |9| tg ¢. [IpupaBHUBas npaBbie YacCTU
ypaBHenuil g OC nonyyaem
cos & cost=sin|§|tg ¢

DTO ypaBHEHHE C TOYHOCTHIO JI0 ONPEEICHUS CKIIOHEHUS COBMAAET C MOIYyYEHHBIM
paHee.

IIycts AL = 80° = 5,3" — pasHocTs gonror aByx anteHH. CapauHUS pacroNoXKeHa
BocTouyHee ['puH-BoHKA, W MOAPTOMYy KOCMHUUYECKUM OOBEKT OyleT BOCXOIWUTH Ha €€

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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MockoBckas actpoHoMuueckas omumnuana. 2016-2017 yu. r. 10—11 knaccel. O4nbli 3Tan

ropusonre Ha 5,3" pampme. Jng Toro 4ro0bl pamMOMHTEPPEPOMETPHUECKUE
HAOMO/ICHUST OBUTM TMPUHIUIIMATIBLHO BO3MOXKHBI, HEOOXOIMMO, 4TOOBI CIycTs 5,3
yaca, KOrja MCTOYHUK B3OMIET Ha HeOe I'puH-b3HKa, OH em€é He OmycTWICS MO
ropu3oHT B Capaunuu, T.e. T > AA. IloacraBuB 3HaueHus B (opmyiy, MOTYyUYUM
NpeACIbHOE CKIOHEHUE: Omin = —43°. Bce HCTOYHUKH CO CKJIOHEHHUEM BBIIIIEC
MpeACIbHOTO TOCTYIIHBI JUIsl HAOIIOIEHUSI C 9TUM UHTEP(HEPOMETPOM.

Tenepr oTBETMM Ha BTOpOM Bompoc 3amadn. Cpasy MOXKHO CKa3aTh, YTO CKJIOHEHUE
ucciaeayemMoro  oobekta  (—29°)  Oousbllie  KPUTUUECKOTO W HAOIOJIEHUS
NPUHIIMITHATBHO BO3MOXKHBI. Bpemsi Haxoxnenus Ctpenbla A* HaJl TOpU30HTOM
coctaBisieT 8,4 yaca, a 3HaYUT, OTHOBPEMEHHO OH OyJeT BUJIEH JIUIIb B TeueHue 3,1
yaca.

Pexomenaauum aJist ;KOpu

Jlns oTBera Ha 00a BoOmpoca 3aJaud HEOOXOAUMO BBIBECTH WJIM BCIIOMHHUTH (POPMYITY
JUTS. BpEMEHHM HaXOXKJICHUS CBETHJIA HaJl TOPU30HTOM. BEIBOZ hOPMYITbI MOXKHO CHEaTh
KaKk C IOMOMIbI0  C(EepruecKod TPUTOHOMETPUHM, TaK MW PEHICHUS TUIOCKUX
TPEYTOJIbHUKOB. JTOT ATl 3a/a4u OlleHUBaeTcs B 3 6aJuia. 3anuch U3BECTHBIX (HOpMyIT
chepuuecKkoil TPUroHOMETpUr Oe3 BBIBOAA HE SIBJISIETCSI OCHOBAHUEM ISl CHYKEHUS
oileHku. OrmpeneneHue MUHUMAIBHOTO CKJIOHEHUS CBETWI Il HAOIIOJCHUS
uHTepdepomerpom orieHrnBaeTcsi B 3 6asia. Ecnu B kayecTBe OTBETa Ha ATOT BOIMPOC
3aJlaud MPUBOJUTCS MUHUMAIBHOE CKJIOHEHHE BOCXOJAIIMX 3BE3]] HA JAHHOW IIUPOTE
(—51°), To oneHka 3a IaHHBIN 3TaIrl 3aaa4u coctapiseT 1 6amn. OnpeneneHrue pa3HOCTH
JIOJITOT TEJIECKOIIOB B YaCOBOW MeEpe WIIM, YTO TO K€ CaMO€, Pa3HHIIbI IMPOMEKYTKOB
BPEMEHH BHUJIUMOCTH OOBEKTa JIByMs TeJIECKOMaMu OIlleHuBaeTcss B 1  OaJul.
BorunciieHne BpeMeHH COBMECTHOM BUTUMOCTH — 1 DaJwI.

MakcumanbHas OIleHKa 3a 3a/1auy — 8 0aJ10B.
(E.H. ®aoees)

3aganue 5

Yciosue

B cepeaune 2017 roma, Ha 3akmouuTenbHoM 3Tane Mmuccuu Cassini-Huygens
y CarypHa, anmapaT XOTAT TIEpEeBECTH Ha TMOJSPHYIO OpOUTYy C MOCTEHEHHO
YMEHBIIAIONIIMCS PaIiyCcOM U B KOHIIE KOHIIOB TMOTPY3UTh B atMoc(epy IIaHEeTHI.
[Ipennonaras, 4To mepexoa C PKBATOPHAILHON opOuTHl BOokpyr CaTypHa paanycom
1 MJIH KHJIOMETPOB Ha KPYTOBYIO MOJIIPHYIO OPOUTY BBINIOJIHAETCS OJHUM MaHEBPOM,
HalliuTe MOyJIb M HallpaBJlICHUE UMITYJIbCa, KOTOPBIN [UId 3TOro norpedyercs. Macca
anmapara coctasisieT 2,2 T. Yto Oosiee 3HEpro3arpaTrHo, yJIeTeTb C OPOUTHI BOKPYT
CatypHa WM BBINOJIHUTH JAAaHHBIM MaHEBp? Bo ckombko pa3 OyayT OTIMYATHCS
HY>KHbIE UMITYJIbChI?

Pemenune
Jnst Toro 4toOBl BBIMTH HA KPYrOBYIO MOJISIPHYIO OpOUTY, HYXKHO IOTAaCHUTh BCIO
CKOpPOCTh B IUIOCKOCTHM 3JKBaropa M HaOpaTh TaKyl € B MNEPHEHIUKYJISIPHOU

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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IUIOCKOCTU. 3HAYUT, MOIYJb COOOIIEHHOTO CTAHIIHH
BEKTOpPa CKOPOCTHU

AV =2V,
rjie V' — CKOpOCTh ABMKEHHS arrmapara mo opoure:
GMSCI[ {\
V= . 76,2 KM/C. vV

Hampapnena sta ckopocTh moja yriaoMm 135° k HampaBieHHUIO TNEPBOHAYAIBHOM
cKkopocTH. MMITylIbC K€ paBeH MNPOU3BENECHHUIO COOOHIEHHOW CKOPOCTHM Ha Maccy
anmnapara.
p=mAV ~19x 10°kr - m/c.
Jl71st Toro 4ToOBI MOKUHYTH OKpecTHOCTH CaTypHa, anmnapaTy Hy>KHO HaOpaTh BTOPYIO
KOCMHUYECKYIO0 CKOPOCTh
Vy=v2Vv
Ho no0aBouHBIi UMITYJIBC COCTABUT TOJBKO
AV,=\2-1]v
W1 Ml monmy4aem, 4To M3MEHEHUE HAKIIOHEHUE 00JIee SDHEPro3aTpaTHO B
n:ﬂ:j—2%3,4pa3a
AV, V2-1

PexoMenganum 1Jisl KOpH
OrnpenenieHne CKOPOCTH CIYTHHUKA Kak MepBOM kocmuueckor — 1 0asul. OnpeneneHue
dbopMysbl 1711 BeMUYMHBI AV — 2 6ajuia, BbIYUCIICHUE JT00aBOYHOTO uUMITyjbca — 1
0aJu1, BBIYKCIIEHUE HampaBiieHus ummyiabca — 1 06amn. Vcnonb3oBanue (HOpMyIibl
BTOPON KOCMUYECKON CKOPOCTH KaKk MUHHUMAJIBHOM JJIsl TOTO, YTOOBI MOKUHYTH CaTypH,
— 1 6am. Onpenenenne BeauduHbl AV, — 1 6as. OkoH4aTebHbIN 0TBET — 1 6aJLI.
MakcumanbHas OIleHKa 3a 3aj1auy — 8 0aJ10B.

(C.I'. ’Kenmoyxog)

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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3aganue 6
YcioBue
11 despans 2017 roma oTMeueHO HE TOJNBKO MpoBeaeHHeM 71-if MockoBcko#
aCTPOHOMMYECKOU OJIMMITHA/IBI, HO U MOy TEHEBBIM JIyHHBIM 3aTMEHHUEM.

Cxema 3aTMeHuA

JIBe TEMHBIE KOHLIEHTPUYECKUE OKPYKHOCTH TTOKA3bIBAKOT
TEHb M TOJYyTE€Hb 3€MJIA. TpU MalbIX OKPYKHOCTH
COOTBETCTBYIOT NOJIOKEHUIO JIyHBI B Havaile, cepeuHe u
KOHIIE 3aTMeHUusA. JIMMHHOM TOPU3OHTAJIBHOW JIMHUEHN
0003Ha4YeHa JIMHUS SKIUNTUKH, CTOPOHBI CBETA OTMEUYEHBI
KOPOTKMMH HITPUXAMH Ha KpPasX MOJTYTECHH.

MakcumanbHas (aza nomyteHeBoro 3atMeHus: 0,9884.
MakcumanbHas (a3za TeHeBoro 3atmenusi: —0,0354.
(dazoit 3aTMeHus Ha3bIBAIOT A0 auamerpa JlyHsl,
3aKpBITYI0 3aTMEBAIOIIMM «OOBEKTOM»: TEHBIO WIH
MOy T€HBIO. )

CoObiTHE Bcemupnoe Bpems (UTC), yacbl:MUHYTBI
(10/11 deBpansn)

Havano nonyreneBoro 3armenust 22:34

MaxkcumaibHOE 3aTMEHUE 00:44

Konen nonyreneBoro 3armenust  02:53

Bo Bpems nmonyteHeBoro 3atMeHus JlyHa He monajaer B TeHb 3eMIIH.
Jlyna mipoiinér Bocxoasauii y3en opoutsl 11 ¢espans B 19.50 mo UTC.

1. Bam npencraBneno 6 dotorpaduii, Ha OAHOW (MM HECKOIBKHX) U3 KOTOPBIX
n3o0paxkena JlyHa B ¢asze NOIyTEHEBOro 3aTMEHHUs (KOHEYHO, Cpeu HUX HET
dotorpadum cerogHsimHero 3atMeHwus). Ykaxkute dTy(u) Qororpaduro(n) u
oOBsicHuTe, modemy Bwl Tak permmmm. Takke OOBSICHUTE, MOYEMY Ha OCTAJIbHBIX
dbotorpadusix Jlyna He HaxoauTCs B paze MOTYyTEHEBOIO 3aTMEHUSI.
2. C xakoli cTOpoHbI (CBEpXy/CHU3Y/ClpaBa/cieBa) Ha CXEM€ 3aTMEHHSI HAXOJIUTCS
HaIlpaBJICHUE HA ceBep?
3.B kakux co3Be3gusx Haxomarcs 3emius u ComHie Ui HaOmromaTens,
Haxofsmierocst BOmm3u CeepHoro momroca JIyHbI (cumTaiiTe, 9YTO HEOECHBIC Tena
HAXOJATCS BBIIIE JUHUU MECTHOTO JTYHHOTO TOPU30HTA)?
4. [Tonb3ysicb JMaHHBIMU M3 YCIIOBUSA, OIpEAeNuTe, TJAe Ha 3emiie MOXHO ObLIO
HaOmoMaTh JaHHOE 3aTMeHue. CuuTaiiTe, 4TO METEOPOJIOTHYECKHE YCJIOBHUS HE
MPENSATCTBOBAIN HAOIIOACHUSM.

a) Cesepsiii mostoc (90° c. m1.)

6) Can-Tome (0° c. m1., 7° B. 11.)

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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B) Haypy (1° 10. 1., 167° B. 11.)

r) FOxubI# nosroc (90° 1o. 111.)
5. Onpenenute MUHAMAITLHYIO BBICOTY CITyTHHKA HAa OKOJIOJIYHHOW OpOWTE, KOTOPHIH
MOT OBI TOTIACTh B 30HY BUAUMOCTH TOJTHOTO COTHEYHOTO 3aTMEHHUSI.

Pemienne
1. Bo Bpems nonyteHeBoro 3arMeHus JlyHa oka3plBaeTcsl B MOJYTEHHM 3€MIIM, HO HE
3aX0QUT B caMy TeHb. llomyreHb — 3TO 00JacTh MNPOCTPAHCTBA, TIJE 3eMIIsd

3aropakKMBaeT 4acThb COJIHEYHOrO M3llyuyeHusa. To ecTh JlyHa OCTaércs OCBEIIEHHOU
Connuem, mpocto e€ OJeck CTaHOBUTCA HeMHoro ciabee. Ilpuuém uem Onmke
HEKOTOpast 4acTh JIyHBI K TEHH, TEM MEHEE OHa sIpKas. 3HAUUT, MOAXOAIIeH OyaeT Ta
dbotorpadus, rae nzodbpaxkeHa oObiuHas mosiHas JlyHa, T. e. uzoOpaxenue E. Ecnu
cpaBHUTH dotorpadun E u A, To MOXKHO 3aMETUTH, YTO JieBasi HUXKHsS 4acTh JIyHbI
Ha ¢oTorpaduu E BeImIsAuT O0siee TyCKIIOM, 4eM IPOTUBOIOJIOKHAS €€ CTOpOHA.

Ha A u B nokazans! n1Ba BapuanTa pactyuieit JIyHbl, Korja 3aTMEHUSI HE MOYKET OBITh.
Ha B xopomio 3ameren nenenbHbIN cBeT. Ha b — wacTHas ¢asza TeHeBOro JyHHOTO
3armenus. Ha I — TeHeBoe JiyHHOE 3aTMEHHE, O 4YEM CBUAETENBCTBYET KPACHBIN LIBET
Jlynsl (1. €. JlyHa ocBelnieHa He MPSMbIM COJTHEYHBIM CBETOM, a CBETOM, IPOLIEAIINM
yepe3 atmochepy 3emnu). Ha J[ — yactHas a3a colHEUHOTO 3aTMEHUS, BUIUMOIO
yepes3 obJiaka.

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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2. Opb6uta Jlynsl umeer HEOONBIION HAKIOH (OKOJMO 5°) K TUIOCKOCTH 3E€MHOU
OpOUTHI, TIOITOMY TpaeKTOpHUs ABWXEHHsS JIyHBI HE COBHAJaeT C TPACKTOpPHUEH
nekenust ConHna, T. €. d3kunTukoi. Ock BpalieHus 3eMiid He MEepHeHIUKYspHa
MJIOCKOCTH OPOUTHI, MOATOMY JIMHUS KJIUINTUKU HAKIOHEHA K HEOECHOMY 3KBaTOPYy.
VYron HakjioHa MakcUMajeH BOJM3M TOYKM pPaBHOAEHCTBUS M cocrtaBisger 23°. Ha
CXeM€ 3aTMEHHUSI Mbl BHUJUM, 4YTO OOO3HAUYCHHAS MYHKTHUPOM JIMHUS DKIUNTUKU
HAaKJIOHEHa K KOPOTKUM INTpUXaM, OOO3HAYaroIUM CTOPOHBI CBeTa. YTOI
C DKBATOPOM HE mpeBblaetr 23°, MO3TOMY HaIpaBJIICHUE BOCTOK-3aMaji Ha CXEME
OTJIOKEHO N0 BEPTUKAJIU, & CEBEP-FOT — IO TOPU3OHTAIIH.

N3BectHO, uTo JlyHa (kak u ColHIle) OTHOCUTENLHO 3BE3M BCETA IBUKETCS HABCTPEUY
CYTOYHOMY JIBJKEHUIO, TO €CTh C 3amajia Ha BOCTOK. JIyHHO€ 3aTMEHUE MPOUCXOAUT
BCEIrlla B MOJHONyHUE, Korna JlyHa Haxogurcss B MPOTUBONONOXKHOM OT ComHila
HanpaBieHuu Ha HeOe. B deBpane ConHile nmxkercs Ha HebecHOU cdepe Ha ceep,
npuOIMKasCh K TOYKE BECEHHETO PAaBHOACHCTBUS (11 HAC JTO TMPOSBIISETCS
B YBEIMYEHUU TMPOJOLKUTEILHOCTH CBETIOro BpeMeHu cyTok). llomnas Jlyna,
HANPOTHB, IBUKETCS HA IOT.

Mpl npunu K BbiBoay, uto Jlyna 11 ¢eBpans IBHXKETCS B IOro-3amajHOM
HanpaBieHun (Omvpke K HampaBieHuto Ha 3aman). Ilockombky JlyHa Bo Bpems
3aTMEHUS elié He MPOoIlia BOCXOISAIINN y3ed OpOUThI, TO HAa CXeME 3aTMEHHUSI OHa
JIOJDKHA HaXOAUTHCS IOKHEE HJKIUITUKKA. OTO O3HAYaeT, 4YTO 3amajJ Ha CXeMe
HaxOJQUTCS CBEPXY, a CeBEp crpana. JIyHa JBUKETCS HA CXEME 3aTMEHHUS CHU3Y BBEPX.
3. B nenp onummnuansl 11 Habmogarens Ha 3emie CoJlHIe HAXOAUTCS B CO3BE3TUU
Kozepora. J[lns wabmomatens Ha JlyHe mnonoxenne ConHIIA HU3MEHUTCS
HE3HAYUTENIbHO. 3eMJIS B 3TO BpeMs 3aKpbIBaeT 4acTh COJHIIA, T. €. TAK)KE HAXOAUTCS
B co3Be3auu Koszepora.

4. 11 despans va KOxHOM Moroce 3emut MOISIPHBIN AeHb, COJIHIIE HAll TOPU30HTOM,
a monHas JlyHa HaXOmUTCSA TMOJ TOPU3OHTOM. 3aTMEHHME HAOIIOAATh TaM HEIb3S.
HamnpoTtus, na CeBepHOM MOJItOCE, I7I€ B 3TO BpeMsi MoJisipHas HOub, JlyHa Oyner
HaXOJUTHCS HAJl TOPU30HTOM U 3aTMEHUE OYyJeT BUIHO.

JIBe ocTaBIIMecs: TOUKU HAXOASATCS PSJIOM C 9KBaTOPOM, B MPOTHUBOIOIOKHBIX YaCTSIX
maHeTsl. B Tabnuiie ykazaHo BpeMsi 3aTMEHHS, OHO IPOUCXOIUT B Houb ¢ 10 Ha
11 deBpains mo BceMupHOMY BpeMeHU. BcemupHoe BpeMs cOBMaJaeT ¢ MECTHBIM Ha
HyJeBO nonrote, s HaOmogarenss B Can-Tome 3aTtmenue Oyzaer HaOmMOAaThCA
Houbto. B Haypy, Haxopsmemcs B MPOTUBONOJIOKHOM YacTH IJIAHETHI, B 3TO BpPEMs
OyneT neHb, u JlyHa BO BpeMsi 3aTMEHUSX HAXOIUTCS MOJI TOPU3OHTOM.

5. MakcumanbsHas (a3a TEHEBOrO JIYHHOTO 3aTMEHHS, KaK yKa3aHO B YCIIOBUH,
coctanisier —0,0354. To ectb Jlyny otnensuio numib 3,54 % cBoero guamerpa OT
MOTIaIaHksI B 3€MHYIO TE€Hb, B KOTOPOW MOXKHO ObLJIO Obl HAOMIONATH COJTHEYHOE

3arMeHue. Takum o00pa3oM, MHUHMMaJIbHO BO3MOXXHAsl BBICOTA CIIyTHHKAa paBHA
3474 x 0,0354 = 123 km.

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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Pexomenpanum aJis1 :KIOPH

1. [IpaBunpHOE OOBSICHEHHE KaXKIOTO M300pakeHws oneHmBaetrcs B 1 6asn. Ecnu
OTBET JaH 0e3 000CHOBAaHMSA, OIIEHKA HE BLICTABIACTCS.

2. 3a apryMEHTHUPOBAHHOE BEpPHOE YyKa3aHUE HAIpaBJIEHUS Ha CEBEP CTaBUTCA
2 0anna. PaccyxzieHne MOXET ObITh JJAKOHUYHBIM, KJIFOUYEBBIM SIBIISIETCS yYKa3aHUE
TOTO, 4TO MojHas JlyHa ABwKeTcs Ha 3amaj (Bcerna) U Ha wor (B despane), a Ao
BOCXOJISIIErO y3JIa €m€é He JoluIa. 3a OTBET C HEBEPHOW WM OTCYTCTBYIOUIEH
apryMeHranuei craurcs (0 6amJ1oB.

3. YkazaHue co3Be3ausi, B KoropoM Haxonutcs CoinHie, oneHuBaercs B 1 0an. Emé
OJIMH Oayyl BBICTABIISECTCS 32 OMpPENEJICHUE TOTo, YTO 3eMJIi HAXOTUTCS B TOM XKe
CO3BE3MU. 3a MPaBWIbHBII OTBET MOXKHO TaKXe MPUHATH co3Be3nue Bopones
(Conuuie HaxoauTcsi OMUM3KO K HEMY U OKaxkercs B HEM 16 despans). 3a orBer
C HEBEPHOM WJIM OTCYTCTBYIOIIEH apryMeHTaiuei craputcs () 6a/ios.

4. 3a apryMEHTHUPOBAHHBIA BEPHBIM BBIOOP BUAMNMOCTH B KaXIOM H3 UYETHIPEX
ciy4yaeB craBuTrcsi 1 ©Oamia. 3a OTBET € HEBEPHOM WIM OTCYTCTBYIOLIEH
apryMeHranuen crasurcs (0 0aJ10B.

5. 1 0ana cTaBUTCS 3a BBIBOJ O TOM, YTO JJisi HAOJIOJICHUS MOJHOTO COJIHEYHOIO
3aTMEHUSI HEOOXOAUMO TOTIaJaHue B 3eMHYIO T€Hb, e1l¢ 1 0a/1 cCTaBUTCS 3a BEPHBIM
PacU€T BBICOTHI.

MakcumanbHast olleHKa 3a 3aj1ayy — 16 0a/110B.

(. A. Yynxos)

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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3aganue 7

YcaioBue

Bam nan caumok, cnenmanHeli B KaBkasckoit ropHoit oOcepBaropuu ['AVIT MI'Y
¢ Beiepxkkoit 10 munyT. Pazmep marpuiisl ¢otoanmapara 22,5 x 15,0 mm. A Tak xe
KOJTMYECTBO OTCUETOB B BBIJACICHHBIX TOoukax Kaapa. Ompenenure ¢GOKyCHOE
paccTosiHre OOBEKTHBA U BHIUMYIO 3BE3IHYIO BEIMUMHY METEOpa, €CIIU CYUTATh, YTO
JUTUTEIBHOCTh €ro MOJIETA COCTaBsia 2 CEeKyHJbl. 3BE3JHAsI BEIMYMHA 3BE3]IbI, HA
TpEKe KOTOPOM CTOMUT TOYKa, 2: 2,8™.

1 2 3 4

213 225 88 190

Pemenue

Bo-nepBpiX, 3aMeTHUM 4YTO TpPEKW 3BE3] IMOYTU HE HWCKPUBJIEHBI. 3HAUUT, OHHU
HAXOAATCS JOBOJBHO OJHM3KO K SKBATOPY M COS O MOXKHO TpeHeOpeub. 3a 10 MuHYT
3BE3/IbI IPOXOIAT

O’Z%’BGO(’:ZOBO,S "
23564
Teneps onpenensieM, uTo 00IbIIAsA CTOpOHA Kaapa — 9°36,5". A menbmias 6°23,3". Kak
U3BECTHO, M0JIE€ 3pEHUSI OOBEKTHBA
l
=2arctg —

© I'AOY AITO UIIM. ITy6nukanus B UHTEepHETE WK TTEYaTHBIX H3IaHUSIX
6e3 nmuceMmenHoro coriacus 'TAOY IO LIIM 3anpernieHa.
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rae [ — pasmep Matpuiibl U f — poKycHoe paccTosare. OTCroIa HaXOuUM f ISl KayKI0M
CTOPOHBI KaJipa M YCPEIHSIEM:

fi= ~134 mm,

y
2tgY
&5

f,~135Mm.

135 MM — oueHb pacnpocTpaH€éHHOe (OKYCHOE paccTosHue s (GOTOOOBEKTHUBOB.

Teneppb 3BE3AHBIE BEIUMUYMHBL. Tpek MeTreopa B 2,65 pasza kopoye Tpeka 3Be3ibl. U3
190 - 88

225—-88
Heba!). Ihmoc Tpek 3Be3abl skcrnonupoBaiics B 300 pa3 pombiie. CienoBaTeibHO
MOTOK OT METEOpa COCTABIISIET 1| MOTOKA OT 3BE3/Ibl.

_ 300 190-88
=265 225-88

Am=-2,5lgn=-4,8".

TaOJIUIBl BUAUM, UYTO OH B ~0,74 paza WHTCHCUBHEE (HYXHO y4ecTh (POH

84,3,

CoOTBETCTBEHHO 3BE3HAs BEJIMYMHA MCTCOPA IPUMCPHO! —2m,

Pexomenaauum aJist ;K0pu

BeiBog 0 TOM, u4TO 3BE3MBI HAXOMATCS BOMM3M HEOECHOTO SKBaropa, — 1 OaJsuI.
Omnpenenenue yrioBoro pasmepa dotorpaduu — 3 6ajia, BeraucieHne GoKyCHOTO
paccTosiHusS 00beKTHBA — 2 OaJjuia. [lomyuuBineecs B oTBeTe (JOKYCHOE PACCTOSHUC
JIOCTATOYHO MOMYJIIPHO, TOATOMY 3a YraJlaHHBIM OTBET 0€3 PEeIIeHUsS] BHICTABISETCS
0 0aJs710B.

Jlns oTBeTa Ha BTOPOM BOMPOC HEOOXOAMMO TOACTaBUTH B (opmyny Ilorcona
MPABWIBHOE OTHOIIEHUE OCBEIIEHHOCTEM, CO3[1aBA€MbIX METEOPOM U 3BE3JIO0U.
2 6anga — 3a y4€T pa3HOro 4Kclia KBaHTOB, MPUXOASIIMXCS Ha nukcensb (1 0amm —
eciau He yuTEH GoH Heba), 1 6ama — 3a yu€T pa3HOTO BpeMEHHU dKCIOHUpOoBaHus U 1
0aJ1 3a y4€T pa3Ho JJIMHBI TpekoB. 1 0aJ1 32 BepHYyI0 3anuch 3akoHa Ilorcona u 1
0aJ1J1 32 BEPHBIN YUCIICHHBIN OTBET.

MakcumanbHas OLeHKa 3a 3a7a4y — 12 6aJiioB.
(C.I. ’Kenmoyxos)

© T'AOY AIIO LIIM. ITy6nukanus B IHTepHETE WK MEUaTHBIX U3JIAHUIX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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3aganue 8

YcioBue
Bo Bpemst colHEUHOTO 3aTMEHHUs, HAOMIOAaBIIETOCs] BCKOope mocie Bocxoaa CouHia,
Obuta momyuyeHa Bujeo3anuch mnponéra MC3 wa done conneunoro amcka. [locne
ATOTO MOJTYYEHHBIE KaJAPbl ObLIIM CMOHTHUPOBAHBI HA OJIMH CHUMOK. OIICHUTE YacTOTy
(B kKagpax/cek) paboThl UCIIOIH30BAHHOW BHIEOKAMEPHI, €CIIM U3BECTHO, YTO OpOUTa
CIyTHUKA KpyroBasi, a e€ paanyc 6800 km.

Pemienne

Bcero Ha dotorpadguu mpr MoxkeM pa3nuuuth 13 m3o0pakeHuii cnyTHUKA. M3mepun
JMHENKOW PACCTOSHUE MEXIy IBYMsl HanOojiee OTAAIEHHBIMU H300paKEHUSIMH, a
Takke u3MepuB pasmep CojHIA, MBI IOJYYHM, YTO 32 BpeMs CHhEMKU CITyTHUK
nposeten 0,3 cosHeyHOro aucka. 3Hasi, 4to yrioBoi pasmep Connua 32" (yriioBble
MUHYTHI), IOJy4aeM, 4TO CITyTHUK MpojeTen p = 9,6'.

CnyTHUK, ABWXKYLIMHCA MO KpyroBod opobute paamycom R = 6800 km Oyner
coBepuIaTh oguH 000potT 3a Bpems I = T,( R/R,)”* = 1,5 4aca. 3necy T, u R, —
cujiepuueckuii mepuog u paguyc opoutsl JlyHel. OpOuTanbHasi CKOPOCTb TaKOro
CIyTHHUKA V cOCTaBiIsAeT 7,7 KM/C.

[Tockonbky HaOMIONEHUS MPOU3BOIWIMCH BCKOPE MOCIE BOCXOJa, MOXKHO CUMTATh,
yro CoJHIIe HAaXOAWUTCSA OMU3KO K TOpU30HTY. Toraa, B MOMEHT HAaONIOJEHMS, yToi
C BEpUIMHON B CIIyTHHKE MEXIy HarlpaBiIeHHEM Ha LIEHTp 3eMJIHM U Ha HaOJroJaTess
COCTaBJISII

. RO
B =arcsin—~70°
R

3necb Ry — pamuyc 3emiid. BennumHa CKOPOCTH CHYTHHKA, TMEPIEHIUKYISIpHAs
HaIpaBJICHUIO Ha HaOIoAaTeNs, OKa3ajgach paBHa v, = v cos f = 2,7 km/c. PaccTosHue
OT CITyTHHUKA J0 HaOo1aTesns ObLI0 paBHO

© I'AOY AI10 LUIIM. ITy6nukanus B IHTEpHETE MM IIEYaTHBIX U3aHUSAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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L=+ R*- R*=2380 k.
Toraa yrioBasi CKOPOCTh CITyTHHKA COCTaBHIIA

v, o
Q:T%O,OOIIC ~3,9'/c

Orcroma mosydaeM, 4YTO MEXJy NEPBBIM M TPHUHAALATEIM CHUMKAMM IPOLLIO
p/Q=25 cexkyHapl. 3HAYUT, Kamepa paboTaja CcO CKOPOCTBIO OKOJIO
12/2,5 = 4,8 kanpa B CEKyHY.

PexomeHnaanmu 1Jis1 sKOpH

Onpenenenne BeIUYUHbI p oneHuBaeTcsa B 3 0aJuia. OnpeneneHne pacCTOSHUA 10
CIyTHHKA — 2 0ajjia, OpOUTAIbHONW CKOPOCTH CIOYTHHKA — 2 Oajuia. YU€T TOro, 4ro
Ha CMelleHue chnyTHuKa 1o aAucky CojHua BIMSET TOJIbKO TaHreHIMalbHas
COCTaBJISIIONIAsA CKOPOCTH, — 3 0asuia. OnpeneneHue yrioBod ckopoctd — 1 6asa u
BBIUMCIICHUE OKOHYATEILHOTO OTBETa — 1 0aJsLI.

MakcumanbHast olleHKa 3a 3aj1a4yy — 12 6a/1J10B.
(A.M. TamapHruxos)

MakcumanvHoe Konuuecmeo 0a108 3a 6blNOJIHEHUE 6ceX 3a0anuil — 72.

© I'AOY AIIO UIIM. ITy6nukanus B UHTEpHETE Wil NTEYaTHBIX U31aHUAX
6e3 nmucbMmenHoro coracus 'AOY JIT1O LM 3anpenieHa.
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