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BA3OBBIN TYP
9.1. HEBECHAA NoCtbA ;

YcaoBue. Spkas komera pacnonaraercsa B 1.20 a.e. ot ConHua. Y Hee NMOABWICSA TOHKHM MPSAMON
ra3oBbli XBOCT, HallpaBJICHHbIII B mpocTpaHctBe TouHO oT Connua. Haiinure MakcumanbHO
BO3MOXHYIO YTJIOBYIO JUIMHY XBOCTa 3TOW KomeThl B Hebe 3emum. Opbuty 3emin cuuTath
KpyT'OBOM.

Pemenue. M300pa3um Ha pucyHke mnojoxkenue CoiHIa, 3eMJd U siipa KOMETHI B IJIOCKOCTH,
MIPOXO/ISAIICH Yepe3 3TH TpH 00BEeKTa (OHa MOYKET HE COBMAATh C TUIOCKOCTSIMH OPOUTHI 3eMIIHA WITH
KOMETHI).

[onoBa
KOMETbI

3emnd

ConHue

0O0603HaYUM TeIMOLEHTPUUECKHE PACCTOSIHUSI 3€MJIU U KOMETHI Kak 7 U d, IpUHUMAas BO BHUMAaHHUE,
9TO0 d>r. XBOCT KOMETHI HampasieH B mpoctpaHcTBe oT ConHIla, 1 B HeOe 3eMiii OH HE MOXKET
3aiTH Jabllie HANpaBJICHHs, MOKA3aHHOTO HAa PHCYHKE CTpenkod. O003HAYMM MaKCHMAJIbHYIO
YIJIOBYIO JUIMHY XBOCTa KOMETHI yepe3 y. M3 pucyHKa Mbl BUAMM, YTO OH OyJeT paBeH HJIOHTalluu
3emiu npu HAOMIOACHUHU ¢ KOMEThl. OHA TOCTUTAaeT MakcuMmyMa, eciu yroi «ColHie-3eMiIs-sapo
KOMETBI» TPSMOH, U HamNpaBlIEHUE OT KOMETHI K 3eMJie KacaeTcs OKPYKHOCTH C PaIlycoM 7,
cozepxariei 3emito (emie pa3 Mmog4epKHEM, YTO 3TO HE 00s3aTeIbHO opOuTa 3eMilH, TaK Kak IMpo
MJIOCKOCTh OPOUTHI KOMETHI B YCIIOBHM HUYETO HE CKa3aHo). B urore, MakcumanbpHas JJIMHA XBOCTa
KOMETHI B HeOe 3eMJIi COCTaBUT
y = arcsin (r/d) = 56°.

CucremMa oneHUBaHus1, MakcuMyM — 10 6asios:

1 stan — 6 GamioB: ['padudeckoe M TEKCTOBOE yKa3zaHWE, B KAaKOM Clydae OyIeT TOCTHTaThCs
MaKCHUMallbHas yTriioBas JJIMHA XBOCTa KOMETHl B HeOe 3eMin — ee yaaieHue Ha Hebe Ha 90° ot
Connna (xBampatypa Kkometsl). I[lpu wuHONW (QopMynHpoBKEe YCIOBUS OHA JOJKHA OBITH
SKBHUBAJICHTHA MPUBEICHHON BBIIIE. YYACTHUK OJUMIIHAIBI MOXKET pacCMaTPUBATh KAPTUHY TOJIBKO




B IUIOCKOCTH JKJIMIITUKH, Ha3blBasi OKPYKHOCTb, J[yra KOTOPOM NpHUBEACHA Ha PUCYHKE, OpOUTOM
3emiu. DTO HE CKa3bIBAETCS HA OLICHKE MPHU YCIOBUHU BEPHOT'O BBIIIOJIHEHUS.

2 sran — 4 Gayuta: onpejeNeHre YUCICHHOro 3Ha4deHus yrina y. TpeOyemas Tounocts — 2°. Ilpu
NpaBUIBLHOM (hopMmysie U omubke 10 4° BeicTaBisiercs 3 6auia, nmpu omuodke 10 6° — 2 6amna. [pu
HEBEPHOW TIOCTAHOBKE YCJIOBUS Ha Yroji Yy (HEBEpHO BBIIOJHEHHOM IIEPBOM JTare) OICHKa 3a
BTOPOIl 3Tam OINpeienseTcss TOYHOCTHIO BBIYUCICHHH, HCXOAd W3 (HOPMYIbI, MHOIYy4YEHHOM
YYaCTHHUKOM, HO HE MpeBbIIIaeT 2 6aios.

BeposiTHast ommOKa y4acTHUKA — MPAaBUIBLHOE MPECTABICHUE MTOJIOKECHHUS KOMETHI (TIEPBBIN dTam),
HO BMecCTO arcsin maetcsi ¢popmyia c arccos (otBer 34°), arctg (40°), arcctg (50°). B atom ciydae
BTOPOU 3TaI 3aCUMTHIBAaETCs He Oolee, yem B 1 Gaint.

Bo3MoskHas rpy0Oasi ommOKa y4acTHHKa — IMOCTPOCHHUE, MPH KOTOPOM JUIMHA XBOCTAa KOMETHI,
ynaneHHor ot Comama Oonee, yem Ha | a.e., Moxer mpeBbicuTh 90°. Ecnm momgoOHBIA OTBET
MOJIy9aeTcss KaK CJICJICTBHE HENMPABHILHOTO TOCTPOCHHUS — OICHKAa 3a pemeHue cocrapiser (
0aJIoB.



BA3OBBIN TYP
9.2. PASAMMUTb HEPASAUMYUMOE

YcaoBue. B Bame pacnopshkeHue nomnal Ha3eMHBIM TEJIECKON €O CIEUUalbHBIM HpUOOpoOM,
MO3BOJISIOIIMM pa3pelaTh BUAUMBIE TUCKU JAJIEKUX 3BE3Jl, €CJIM MX YIJIOBOM JAMaMETp HE MEHbIIIEe
0.02". Kakumu MOTyT OBITh 3 (EKTUBHBIE TEMIEPATyphl 3BE3[, AMCKH KOTOPHIX BBl cmoxere
pa3nuuuTh? ATMOC(EpHBIE IOMEXH U MEX3BE3/IHOE MOIJIONCHUE HE YUUThIBATh.

Pemenue. IlycTte HEkoTOpas 3Be3/a MMeEET MPOCTPAHCTBEHHBIM pamamyc R. UtoObl Bl cMorimm
pa3nUYUTh ee IHMCK, OHA JIOJDKHA OBITh yJaleHa OT 3eMJIM Ha pacCTOsHUE d, HE TPEeBBIIIAONIee
2R/S. 3mech & — mperen paspelleHHs OpuOOpa, BHIPAXCHHbIH B pagmaHax (oxomo 1077). Ecim
a¢dexTrBHAs TeMIepaTypa 3Be3/bl 1, TO €ée CBEeTUMOCTh OYyJIeT paBHA
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3necy Ry, To u By — paauyc, spdextuBHas Temneparypa u cBeTuMocTbh ConHna. CooTHOLIEHHE
IJIOTHOCTEW MOTOKA SHEPTUH Ha 3emiie OT 3ToM 3Be3bl U OT CoJIHLIAa COCTaBUT
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3nech dy — paccrosare ot 3emau q0 Conria. Teneps oOpaTiM BHUMaHHE, YTO 32 UCKIIOUYEHHUEM
nByx 3Be3x1 (Cupuyca u Kanomyca), KoTopsle OyayT pacCMOTpPEHBI OTAEIBHO, BCE JTAeKUe 3BE3/IbI
Ha 3eMHOM HeOe He npesocxogar B Onecke 0. C ydyerom toro, uto Connue B HeOe 3eMIM MMEET
oneck —26.8", coornowmenue J/.Jy ve Boime 1/K, rue
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3nech & — yrmoBoii xuamerp CouHra, paBrbli 9.3-107 pamman. B urore, oTHOIIEHHE B IPaBoOii
yacTu ypaBHeHHs (4) okasbiBaercsa paBHbIM (.18. Temmepatypa 3Be3ll, Y KOTOPBIX MOYKHO
pPa3JIMYUTh AUCKHU, HE NPEBBICUT T 0-0.18"* = 3800 K. Crcox 3Be371 ¢ YIJIOBBIM JAMaMETpoM Oolee
0.02" B HeOe 3emMiM OrpaHMYMBACTCS JIUIIL HEMHOTOYMCICHHBIMH KPAacHbIMH THTAaHTaAMH H
CBEpXTMTaHTaMH, CaMblii M3BECTHBIM W3 KOTOPHIX — berenbreiize — mepBas janekas 3Be3na, AJs
KOTOPOH yAaloCh OCTPOUTH N300paKeHHE.

Bosspamasce k Cupuycy u Kanomycy, oTmMeTuMm, 4To 00€ 3TH 3BE3/bl TOpsiuMe, C TEMIEpaTypoit
noBepxHoctu 6oee 7500 K. Nmeit onu yriosoit nuametp 0.02”, ux BuanMas 3Be3JHAsi BEITUYHHA
Obi1a Obl He ciabee —3™, 4TO 3aBEAOMO HE COOTBETCTBYET JEHCTBHTEIBHOCTH. JlaXke y 3Be3
COJIHEYHOT'O THIIA JUCK yIaJoCh Obl Pa3iMuuTh NpU Oiiecke spye —1.8™, Takux 3Be3/1 HA HOYHOM
Hebe 3eMilH HerT.

CucremMa oneHUBaHus1, MakcuMyM — 10 6asios:



Briie mpuBeneH TOJNBKO OJIMH METOJ| PEIICHHs. YUYAaCTHUKU MOTYT JEHCTBOBATH IMO-APYTOMY,
HampuMep, cpa3dy HCIOJIb30BaTh TOT (DAaKT, YTO TMOBEPXHOCTHAS SIPKOCTh 3BE3bI OMpEesieTCs
TOJIbKO €€ TeMIeparypou, Oyaydd NpPONOPIHOHATLHON €€ YEeTBEPTOW CTENEHH, ITO BIIOJHE
nomyctumo. Jlajee OHM MOIYT OINPENEISTh IOBEPXHOCTHBIE SPKOCTH 3Be3fbl 0™ ¢ yrIIOBBIM
nuamerpoMm 0.02” u cpaBHUTH ee ¢ TOBEpXHOCTHOU sipkocThio Comuna. [Ipu ucmonb3oBaHUM
METO/1a, ONIMCAHHOTO BBIIIE, PEIICHUE Pa3/IeseTCs Ha ATalbL:

1 sran — 4 Oauia: yCTAHOBJIEHHE CBS3M MEXKAY BHUIMMOH SIPKOCTbIO 3BE€3[bl, €€ YIJIOBBIM
JMaMeTpoOM U TemnepaTypoit (dpopmyna (2) B pelieHUN WM 3KBUBAJIEHTHas 3amuch). W3 3ammcu
YYacCTHHMKA JOJKHA CJIEJ0BATh MPONOPLUOHAIBHOCT KBaJpaTy YIJIOBOIO pajuyca (AuaMmeTpa) u
YEeTBEPTOM CTENEHH TEMIIEPaTyphl. 3alUCh MOXKET HE JIEJIaThCs B SBHOM BHJIE, HO OBITh (DaKTHUECKU
BKJIFOYEHHOM B BBIKJIA/IKM y4aCTHHKA. Tak ’e OLEHUBAETCS IpsMasi CBA3b NOBEPXHOCTHOM SIPKOCTH
U YETBEPTOW CTereHu TemmepaTypbl. [Ipy KauecTBEHHO HEBEPHOW 3aBUCUMOCTH (HENpaBUIIbHBIC
II0Ka3aTeJN CTEIIEHN) 3Tall HE 3aCUUTHIBACTCS.

BeposiTHast omOka B pelieHuy yYacTHUKA: OIIMOOYHbIE YNCIIEHHbIE KOA(PPHUIUEHTH 2 HITU
4, BbI3BaHHbIC MyTAHULEH MEXIy YIJIOBBIM WIM BUAMMBIM paauycoMm u auameTpoM. OleHka 3a
9Tal yMEHbIIaeTcs Ha 2 6asuia, OCTalbHbIC OLIEHUBAIOTCS B TIOJHOM Mepe.

2 oran — 3 Gajmia: MpUBICYCHUE TOMOTHUTEIHHOW MH(OpPMAIIMM O MAaKCUMAaIbHOU SIPKOCTH 3BE3]I
HouHOro HebOa. OIEHMBAETCs IOJHOCTBIO, €CIM INpHHUMaroTcs 3Hauenus or —0.7" (Oneck
Kanomnyca) mo 0.5™ (MakcuMmaibHbIA Ojeck Berenbreiise — HM3BECTHOW YYacTHHMKAM 3BE3JBI C
OOJBIIUM  YIJIOBBIM auameTpom). [lpu jganpbHEHIIMX MpPaBWIBHBIX BBIYHCICHHUSIX OTO JacT
rpannyHbie utoroBsie Temmepatypsl 4400 u 3300 K coorBercTBeHHO. Takum 00pa3om, BKIIOYCHHE
B CIHCOK 3BE€3]l — KaHIAUAATOB Ha paspenieHue aucka KaHoryca He MPUBOIUT K yMEHBIIEHUIO
onenku. Eciu B 9TOoM KadectBe Oepercs Gineck Cupuyca (okomo —1.5™, urorosas temmeparypa
5300 K), onenka cHmxaercs Ha | Oam, Tak Kak y4acTHHKaM JOJDKHO OBbITh M3BECTHO, 4To CHpHycC
o kpaiiHelr Mepe ropsuee CoJIHIIA, a XOJIOAHBIX 3BE€3[] C OOJBIIMMHU YTIJIOBBIMU JAMAMETPaMHU U
Takol OONBIION BUAMMOHN SIPKOCTHIO HAa HOYHOM HeOe HeT. Ecnu nmaHHas 3Be3/HAs BETUYHHA
Oepercs B unrepsane or 0.5™ o 1.0™ — oueHka Taxke cHKaercs Ha 1 Oajmi, mpu OONBIIMX
OTKJIOHEHMSIX — 3Tall HE 3aCUMTBHIBAETCS, HO JaJbHEHIIME 3Tallbl B 3TOM CJIy4yae OLIEHMBAIOTCS B
MIOJIHOM Mepe, UCXO/Is U3 MPABUIIBHOCTH UX BBIOJIHEHUS.

3 oran — 3 Gajuta: BRIYHCICHHE MAKCUMAIBHOUN AP PeKTHBHON Temnepatypbl. TouHocTh (03 yuera
ommOOK Ha mpenpaynux 3tanax) cocraisier S00K, nmpu ommbkax 1o 1000K onenka cHmkaercs
Ha | 6ay, mpu ommobkax g0 1500K — Ha 2 Gama.




. BA3OBBIN TYP
9.3. MUTAKOLLIUU TANA3 MEAY3bI !

YcaoBue. B MecTHyI0 moiaHOYb Ha 16 ceHTAOps Ha SKBaTope 3eMJIM aCTPOHOM OTMETHII, YTO
3aTMEHHAs TEpeMEHHas 3Be3la AJIroib JIOCTUTIIA CBOErO TJIaBHOrO MHUHHMMYyMa. CKOJBKO ele
TJIABHBIX MUHUMYMOB AJITOJISI CMOKET HAaOJIIOIaTh 3TOT aCTPOHOM HEBOOPYKEHHBIM TJIa30M B 3TOM
MyHKTE B MOCIEAyIoNMe Tpu Hexean? B kakue qHH (IO MECTHOMY BPEMEHH) OHU MPOU30HIyT?
Koopmunatet Anrois paBabl o = 3408Mm, & = +41.0°, nepuox — 2.867 cyrok. CuuraTh, uTo JlyHa HE
MenraeT HaOJMIoACHUAM, a moroja Bcerna Oe3oOmaynas. CuuTaTth MHHUMYM 3B€3](bI MTHOBEHHBIM
COOBITHEM.

Pemenue. /{15 Hauana BBISICHUM, CKOJIBKO €116 MUHUMYMOB AJTOJIsl MPOU30MAET 32 OCTaBILUECS
Tpu Henenu. J{ns atoro 21 neHp pa3aenuM Ha Ieproj ANTojs U OTOPOCHM OCTaTOK. MBI osry4aem
gmcno 7. JlaTel U BpeMsl MOCIEAYIOMUX MUHIMYMOB 3aHECEM B TaOIHIly (CM. HUXKE, f — BpeMs OT
MOMEHTA IIEPBOTO HAOIIOCHUS).

[IpensitcTBOBaT,  HAOMIOACHWIO MOXET JBa (¢aktopa. Bo-nmepBbix, aHEeM HaOMIOACHUS
HEBOOPY’KEHHBIM TIJ1a30M HEBO3MOXHBI. BO-BTOPBIX, HEOOXO0AUMO, YTOOBI AJNTOJIb HAXOAMIICS Haj
ropu3oHTOM. llockonbky HaOMIOAEHUS NPOBOAATCA Ha ASKBaTtope, Bocxoia CojHIA MPOUCXOAUT
npuMepHo B 6 yacoB, a 3axoq — B 18 yacoB nmo mecTHoMy BpeMeHU. Hajo Takxke y4uecTh, 4TO Kak
MUHHMYM B CBETJIbIC TPAKIAHCKHE CYMEPKH HaOJIOJICHHUS TaKXe IMPOBECTH He ynactes. [lpumewm,
4yTo JUId Havyana HaOmogeHuit CosHLE JOJDKHO OIYCTUTHCS IMOJI FOPU3OHT Ha 6°, ypaBHEHHEM
BpeMEHM MpeHeOpexxeM. B  nanpHeillieM Mbl CMOXEM IIOHATh, HACKOJIBKO OSTH  Halllu
MIPEIIIOIO0KEHUS BIMSIOT Ha PE3yJIbTaT.

Hab6mronenus npoxonsT BOIM3W JHS PaBHOJEHCTBUS, cliefoBarenbHO, CONHIIE HAXOAUTCS OKOJIO
HebecHoro skBaropa. [y Toro, 4roObl omycTuThes Ha 6° mox ropusoHTt, ConHiy TpeOyercs 24
MuHyThl. Toraa HaOmrogeHus Bo3MOXKHBEI ¢ 18424m no 05436M 1o MecTHOMY BpeMeHH. Takum
o0pa3oM, MOXEM cJieJlaTh BBIBOJ, YTO MHUHUMYMBI CO BTOPOTO IO MSTBHIA MPOUZOHUIYT JTHEM.
Kaptuna He MeHsieTcsi, eciu B KauecTBE MHTEpBasia HAOMIOJEHUI MBI BbIOEpEM HABUTAIIMOHHBIC
cyMmepku (norpyxenue CoiHIa o ropu3oHT Ha 12°).

No t, cyT Hata Bpewms, [Tonoxxenue Comnuua [Tonoxxenue Anros
4ac:MHH

1 2.867 18.09 20:49 ITox ropuzonTom (-43°) ITox ropuzoHTOM
2 5.734 21.09 17:37 Han ropuszonTom Ilox ropuzoHTOM
3 8.601 24.09 14:25 Han ropuzonrom ITox ropuzoHTOM
4 11.468 27.09 11:14 Hap ropuzontom [Tox ropuzoHTOM
5 14.335 30.09 08:02 Han ropusonrom Han ropuzonrom
6 17.202 3.10 04:51 ITox ropuzontom (-15°) Han ropuzontom

7 20.069 6.10 01:39 [Tox ropuzonTom (-61°) Han ropuszontom

OnpenenuM MoNOXKEHUE AJNToisl OTHOCUTEIBHO T'OPU30HTA B IEPBbIM, IIECTOW U CeAbMOM
MUHUMYMBI. [10CKOJIBKY HaM Hy>KHO OIPEJENIUTb 3TO IMOJIOKEHUE JIOBOJIBHO IMPUOIU3UTENBHO, TO
pa3yMHO MPEANOIO0KHUTh, YTO BCE HAOJIOAECHHUS NMPOUCXOAAT B JC€Hb OCEHHETO PAaBHOACHCTBHSL.
Ecin MBI momyuuMm mnosioskeHue Auronst OJM3KMM K TOPU30HTY, TO pe3yJbTaT MOXKHO Oyzer
YTOUHHUTb.

B ACHb OCCHHETO PaBHOACHCTBUA 3BC3JHOC BpPCMA paBHO COJIHCHHOMY. I/I3BCCTHO, YTO 3BC3JHOC

BpEMsI PAaBHO INPSIMOMY BOCXOXJEHHUIO 3B€3Jl, HAXOAALIMXCS B BEpXHEH KyjabMuHauuu. IlepBblii
MUHUMYM npousoiger B 20:49, a 3HAuWUT, HaJX TOPU3OHTOM OKaXYyTCS 3BE3Ibl C IPSAMBIM
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BocxOokeHueM oT 14u49m no 2u49m. [locienuss BenwunHa OJIM3KA K MPSIMOMY BOCXOXKIECHUIO
Adnross, mo3ToMy TpeOyeTcs yTOUHEHHE.

CoObITHe npoucxoauT BeuepoM 18 ceHTs0ps, T. €. mpuMepHo 3a 4 THS 1O paBHOJEHCTBUA. B sTOT
JeHb mpsimoe BocxokiaeHue CoiHua npuMepHo Ha 4mx4 = 16 MHUHYT MEHbIIE, a 3HAYUT B
yKa3zaHHOE BpeMs KYJIbMHHUPYIOT 3B€3/1bl C PSAMBIM BOCXOXKJEHHEM Ha 16 MuUHYT MeHblue. Takum
oOpazom, B 20:49 OyneT NpoMCXOAMUTH BEPXHsS KyJIbMHMHALIMSA 3B€3] C HPSIMBIM BOCXOXJIECHHUEM
20u33m. YacoBoit yron Aunrons coctaBuT —6u35M, T. €. ANroib 3aBEJOMO OKAa3bIBAETCS IOJ
ropu3oHTOoM. HU ypaBHEeHHE BpeMeHH, He MTPEBOCXOAdIIee 110 MOAYI0 16 MUHYT, HM aTMochepHas
pedpakuus y TOpU30HTA, paBHAsl BO BpDEMEHHOW Mepe 2 MUHYTaM, 3TOT BBIBOJ HE U3MEHSIT.

Bo BpeMst miecToro u ceapMoro MUHIMYMa AJIroiib Oy/IeT pactojaraTbCsi BRICOKO HaJl TOPU30HTOM,
TaK Kak 3BE3JIHOC BpeMs OYyJeT OTJIMYaThCS OT €ro MPsSMOTO BOCXOXKISHHUS MEHee, 4YeM Ha 2 yaca,
OTJIMYHUE JTAThl OT MOMEHTAa OCEHHETO PaBHOJCHCTBHUS 37I€Ch HE Urpaer posin. Mrak, HabromaTensb
HUMECT BO3MOKHOCTDH Ha6HIOI[aTL TOJILKO JBa I''ITaBHBIX MUHUMYMa 3a OCTABUHIUCCIA 3 HEOC/IN, OHU
POU30MAYT yTpoM 3 1 6 OKTAOPSI.

CnenyeT OTMETUThH, YTO BO BpeMsl HSATOr0O MHHMMyMa AJIrojib Takke OyleT HaXOAUTbCsS Hal
ropusonToM. Ho Bmecrte ¢ HuM Haj ropu3oHToM Oyzaer HaxomuThess Comnue. Hu omun u3
ONMCAaHHBIX MUHHUMYMOB HE MPUXOJUTCS HA CYMEpKH, MOITOMY OTBET B 3a/laHUU HE 3aBHCHUT OT
TOYHOT'O BbIOOpa MOMEHTA OKOHYaHHUs CBETNIbIX cymepek. [Torpyxenne ConHIA 1MoJl TOPU30HT Ha
15° BO Bpemsi IIECTOr0O MHHUMYMa COOTBETCTBYET ACTPOHOMHYECKHM CYMEpKaM, KOrJa Ha
00JIBIIION BBICOTE HAJl TOPU30HTOM BHUJIHBI J1axKe claOble 3BE3/IbI.

Cucrema oueHuBaHus, MakcuMyM — 10 Gansos:

1 sram — 2 Gayia: ompejesicHHe MOMEHTOB MUHUMYMOB Oiecka Anrons. Jjisi MUHUMYyMOB 2-5
TpeOyeTCsl TOYHOCTh, JOCTATOYHAS Il YETKOrO MAIbHEHINEro yKa3aHWs, YTO ITH MHHHMYMBI
MOMAaJyT Ha JHEBHOE BpeMs. s MuHMMyMa 7 TakKe JOCTaTOYHO TOYHOCTH OKOJO 1 uaca s
(OpMYJIMPOBKH TPABWJIBHOTO BBIBOAA 1O 3TOMY MHUHHUMyMY. Jlis muHEMMyMOB 1 W 6 HyXHa
TOYHOCTH MOpsiAKa 15 MHUHYT, Tak Kak Ipu OOJBIINX OMMOKAX 3TO MOXET MPUBECTH K HEBEPHOMY
uTtoroBomy otBery. llpu Oonpmmx ommOKax OIEHKa YMEHbIIaeTcs Ha | Oamn 3a KaKIpld U3
HEBEPHO OIPE/ICICHHBIX MUHUMYMOB (OJIHAKO, OLIEHKA 32 BECh J3Tall HE MOXeET ObITh MeHbIne 0
OamioB). B ciyuae, ecid KOJMHYECTBO MOCIECAYIONIMX MHUHHMYMOB OTJIHYaeTCs OT 7, JTal He
3aCUMTHIBACTCS IOJHOCTHIO, HO TIOCJIEAYIOUIME OIEHUBAIOTCSA, HWCXOAS W3 TOYHOCTH UX
BBITIOJTHEHHUSL.

2 stan — 2 OGanna: aHanu3 (akropa IHS M HOYM JUId HabmoaeHuit Anross. st Toro, 4roOsl dTamn
ObLT 3aCYUTaH, JJOJDKHO OBITH PaBHIBLHO C(HOPMYITMPOBAHO M UCIIOJIB30BAHO YCIOBHUE HACTYIUICHHS
naHs. Yuer ¢aktopa cyMepek oOs3aresieH, IMpU 3TOM JII000€ OrpaHMuYEHHE TepHoa CyMEpeK B
uHTepBaje norpyxkenus Conuua ot 6 10 12 rpagycoB cuuTaeTcs npaBwibHBIM. [Ipu 3TOM dakTop
CYMEpPEK MOXKET OrOBapHBaThCs KaK HA 3TOM dTare, TaK M MPHU aHAJIN3€ OKOHYATEIbHBIX OTBETOB,
9TO TOXE BepHO. [IpM WHBIX HHTepBaJaX WIM HWTHOPHPOBAaHMM 3(ddexTa CyMepeK OIeHKa
cHIKaeTcs Ha 1 Gam.

3 sram — 2 Gamna: aHanu3 QakTopa HaXOXKICHHS AJrojis HajJ TOPU30HTOM. AHAJOTHMYHO
MpeabIyIIeMy dTamy, HeoOxoaumMa (GopMyIHpOBKa yCIOBUS (MOAY/Ib YaCOBOTO yIila I Pa3HULIBI
3BE3/IHOIO BPEMEHHU U MPSIMOTO BOCXOXACHUSI Airosst He MeHee 6 yacoB). OHAKO, €CIIM YaCOBOM
yroJ Toyy4daeTcsi OJMM3KUM 1Mo MoayJto K 6 dacam (oT 5430m mo 6430m), HEOOXOMM TOYHBII
aHAJIU3 C y4eTOM JIaThl MUHUMYMa. [IpH ero oTCyTCTBUU OlleHKa CHUXkaeTcs Ha 1 Gai.

Yyer dakTopoB pedpakuuu U ypaBHEHUS BPEMEHH HE SBIAETCS 00s3aTelbHBIM. Ero
HaJM4Yue He BIUSET Ha OIEHKY, €CITH OH BBIMOJHEH MTPABUIIBHO.
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4 osran — 2 Oamia: YKa3aHHue KOJIUYCCTBA MHUHUMYMOB, KOTOPBIC YyHACTCA Sa(I)I/IKCI/IpOBaTL.
3acuMThIBACTCI TOJBKO npu MpaBHUIBbHOM OTBETC W IIPABUIBHO Haf/'II[eHHI)IX Ha6moz[aeme
MHUHUMYMax.

5 stan — 2 6ania: ykazaHUe 1aT MUHUMYMOB (IO OJJHOMY 0aJuTy 3a KaXKIIbli). DTam 3acuuThIBAETCA,
€CJIM yKa3aHbl 00¢ TaThl HAOIIOAAaeMBIX MHUHUMYMOB, IIPH 3TOM OIICHKA HE CHUYKACTCS, €CJIM BMECTE
C OTUMH TPAaBHIBHBIMH JaTaMU yKa3aHbl JIpyrue, He OT(QHUILTPOBAHHBIE HAa MPEIbIAYIIMX dTanax
penieHus (B TOM ClTydae CHIDKEHHUE OIEHKH MJIET Ha MPEABIIYIINX dTanax).




BA3OBBIN TYP
9.4. BbDKUTb B KATACTPOOE

YcaoBue. 3Be31a — KpacHBIM TUTAHT 00J1a1a€T CUCTEMOM U3 OYEHb OOJIBIIOr0 KOJIMYECTBA IJIAHET,
JBIKYIIMXCS 10 OpOUTaM C OJMHAKOBBIMH SKCIEHTPHUCHUTETaMU. B oquH MOMEHT 3Be3na ObICTpO
cOpacbIBaeT 000JI0UKY, YHOCSIIYIO POBHO TIOJIOBUHY Macchl ruranta. Tem He menee, 70% miaHer B
UTOTE OCTAJINCh B CHCTeMe 3Be3fpl. OmpenenuTe SKCHEHTPHCUTET OpOMT IUIaHeT 1o cOpoca
o6osouku. CyuraTh, 4TO 000JI0UKA PACCEUBACTCS OYEHb OBICTPO, €€ B3aUMOJICHCTBUE C TUIAHETAMU
C MOMEHTa cOpoca, a Tak)Ke B3aWMOJICHCTBHE IUIAHET MeXay co0oi He yuuThIBaTh. Bce muiaHeTs
HECPaBHUMO MEHBbIIIE 3BE3/bI 10 Macce.

Pemenne. PaccMoTpuM 1rutaneTy Ha OpOHMTE C SKCLIEHTPUCUTETOM € BOKPYT KPaCHOTO TMraHTa:

A
a1 b
ae a
o
P
B

Kaxk HU3BCCTHO, CKOPOCTD IJIAHECTBI HA HCKOTOPOM PACCTOSAHUH 7 OT 3BE3Abl paBHA

(1)

rae M — macca 3Be3/1bl, a — 0oJibIas mojiyoch opouThl. [locie OpicTporo cOpoca MOJTOBUHBI MAaCChI
3Be3/Ibl IUIAHETa OCTAHETCS HAa OpOUTE OKOJIO 3BE3/bI, €CIM €€ CKOPOCTh OyAeT MEHbIEH, 4eM
BTOpasi KOCMUYECKasi CKOPOCTh OTHOCHTEIILHO Tesla ¢ Maccol (M/2) Ha pacCTOSTHUU 7

y= /GM(E_lj< 2G(M/2) @)
roa r

W3 3TOro MuI moJrydyaeM yCJIOBHUEC COXpPAaHCHUS IJIAHETHI B CUCTEMC 3BC3/IbI: r>a, TO €CTh ILUIAHETA B
MOMEHT cOpoca JOJDKHA HaXOIUThCS OT 3BE3/ibl Ha OOJIBLIEM PAcCTOSHUU, YeM OOJbllas MoIyoch
CBOEH OpOUTHI.

[IpoBenem Ha »ruHIICE €r0 OOJBUIYIO M MATYI0 OCH. Majasi OCh TIepeCeKaeT JUIUIC B TOYKaX A U
B. Kak cnemyer w3 CBOWCTB JUTUIICA, MMEHHO B 3THUX TOYKAaX PACCTOSHHE OT IIGHTPa 3BE3[IbI
(dokyca smmmrica, Touku S) paBHO a. IHBIMU clTOBaMU, €CJIM B MOMEHT cOpoca 000JIOUKH TIIaHeTa
OKaKETCSI B JIEBOU MOJIOBUHE CBOCH OPOUTHI — OHA TIOKUHET CUCTEMY, €CIIH B TIPABOM — OCTAHETCS B



Hell. BpeMeHa HaXO0KIeHHs TJIAHEThI B 3TUX MOJIOBUHAX OTJIMYAETCS, B COOTBETCTBUH C Il 3akoHOM
Kemnepa, oHr OTHOCATCS Tak ke, KaK IUIOMIAIN cepoil U Oenoil yacTeil Aumnca Ha pUCYHKe.

I[J'II/IHa MaJIon IMOJIyOCH 3JUIHIICA €CTh

b=aVl-¢". 3)

[Tnomaap Beero smmmrca Sy ecTh mab, miomans Tpeyroisauka SOA Ha pucyHke, St, paBHa abe/2.
Omnpenennm, Kakasi 4aCTh IUIOIIAAN JUIATICA IPUXOIUTCS HA ero Oenlyro o0acTh Ha pUCYHKE. JTa
00J1acTh COCTOUT U3 MPaBOM MOJOBUHBI JUIUIICA U ABYX TPEYTOJIbHUKOB C TUIOMIAIBI0 ST KaXKIBIN:

_(8,/2)+28, _ab-((7r/2)+e)_l+£

P .
S, mab 2

4)

HonyquHaﬂ BCJIMYMHA CCTb BCPOATHOCTL IJIAHCTBI B MOMCHT C6pOC3 O6OJIO‘-IKI/I OCTaTbCAa Ha
JJUTMNITUYECKOW OopOuTe OKOJO 3Be3aHOro ocrarka. OHa Ham 3amaHa B yciaoBuu W paBHa (.7.
OTcroz1a MBI OJTy4aeM 3KCLEHTPUCUTET TIAHETHBIX OPOUT B cUCTeMe A0 cOpoca 000I0UKH:

e=n(P-1/2)=0.63. (5)

Cucrema ouenuBaHusi, MakcumyMm — 10 OamioB (O4epeHOCTh STAlOB B PELICHUH y4YacTHUKA
MOXET OTIUYATHCS):

1 stan — 3 Gania: ykazaHue, U3 KakOW 4acTh OpOUTHI TUTAHETa MOXKET yJIETETh U3 CUCTEMBI 3BE3]IbI
npu notepe 50% ee macchl, a B KAaKOM Clly4ae OHa OCTaHETCS B cuUcTeMe. BBIBOJ MOXET OBbITh
yKa3aH KaK W3BECTHBIM 0e3 MaTeMaTWYeCKUX BBIKIAIOK. DTall OIEHUBACTCS TOJBKO B CiIydae
BBIBOZIA O PaBHBIX YACTAX AJUIUIICA, HHAYE 3a ATl BhicTaBisieTcs: 0 0asioB.

2 oTam — 5 0GannoB: CBSI3b BEPOSITHOCTU COXPAHEHHUs IUIAHETHI B CUCTEME M H3HAYaIbHOTO
OKCHEHTPUCUTETA OPOHTHI.

[Tpu HETOUHOH CBS3M UJICHY KIOPH HYXKHO IMPOBEPUTH CBSA3b YUACTHUKA HA OCMBICIICHHOCTb.
Ecnu BeposITHOCTB, B COOTBETCTBUHM C pEIIEHUEM y4acTHUKA, paBHa 0.5 npu e=0, nanee Bo3pacTaer
C OKCIICHTPUCUTETOM, HO HE MPEBBIIIACT €AUHUILY MPHU e<1, TO 3Ta HETOYHAS CBSI3b OLIEHUBAETCS 10
2 0aJyuIoB C COXpaHEHHWEM OILIEHKH 3a MOocieAyomui Tan. Eciny npu 3ToM oTiIn4Ke BEpOSITHOCTH OT
BepHOil He mpeBbimaeT 0.1 Ha Bcem uHTEpBajie 3kcueHTpucuTeToB OoT 0 g0 1, oleHka 3a 3rtam
yBenuuuBaercs 10 3 6amnos. [Ipu HapymeHn OHOTO U3 IBYX yKa3zaHHBIX kputepues (P(0)=0.5 u
P<1) makcumanbHasi OIICHKA 3a 3Tam cOCTaBisAeT | Oay, mpu HapyIMIeHWH 00OMX KPUTEPHUEB dTall
HE 3aCYUTHIBACTCSI.

BepositHas ommbka mpu pelIeHUM: yKa3aHHe, 4TO BeposTHOCTh paBHa 50%, Tak Kak
COOTBETCTBYIOIINE IyTH 3JUIMIICA OJUHAKOBBIE. BBIBOA IPOTUBOPEUUT YCIOBHIO U JIUIIAET CMbICIIA
BTOPOM U TPETHUH ITAIbl PEHICHHS. 3aCUUTAH MOXKET OBITh TOJILKO MIEPBBIN 3TAIl PEIICHHUS.

3 oranm — 2 Gajia: BBIYMCIICHHE SKCIIEHTpHCHTETa opouT raHeT. OmmOKM Ha BTOPOM JTare HE
BIMSIOT Ha OLEHKY 3a 3 3Tam, ecid B UTore 2 srama ObUIa moiyyeHa HeaOcyppaHasi cBsizb P(e).
Tpebyemas Tounocts — 0.05 (otBeT 0.6 IpH MPABWIBHBIX BBIKJIAJIKAX CUATACTCS BEPHBIM).

BeposiTHOe HeBepHOE pelIeHHWE YYacTHUKA: CBS3b COXpPAHEHHs OOJBIIMHCTBA IUIAHET C
BO3MOXHBIMH PC30HAHCAMH U OAHOBPCMCHHOM HAXOKACHUU IJIAHCT B6HI/ISI/I aIioLCHTPOB 0p6I/IT B
MOMEHT cOpoca 000s0ukd. Takoe pemieHre HECOCTOSATEILHO BBHJY OYCHb OOJBIIOrO YHCIA
IUIaHCT, YTO YKa3aHO B YCJIOBUH. Bxe 3aBucuMOCTH OT pelICHrd OLICHKAa HC MOXKCT IIPCBLIIIATH 2
6asoB.



. BA3OBBIN TYP
9.5. TANAKTUYECKUU TAPAH

YcaoBue. IllapoBoe 3Be3gHOe ckomiieHne coctour u3 500 ThICAY OJWHAKOBBIX 3BE31 CO
CBETUMOCTBIO, BTPOE MEHbIIEH CONHEYHOM. B HeOe 3eMiin OHO MMeET 3Be3HYI0 BeanunHy 6.0™ u
yrioBoit quametp 30'. Uepes HEKOTOpOE BpeMs IIAPOBOE CKOIUICHUE MPOJETUT CKBO3b JIMCK HaIei
lanaktuku nox yrimom 20° k ero miockoctd. OIEHUTE, CKOJIBKO 3BE€3]l COJTHEYHOIO THIIA B
pe3ynbTaTe Ha KaKoe-TO BpeMsi OKaXKyTCsl BHYTPU CKOIUJICHHSI, €CIIM Ceyac OHHM PACIIOJIOKEHBI B
JICKE OJHOPOAHO, a Oyeck cocequeill Takoit 3Be3nnl (oo LlenrtaBpa) B Hamem HeGe pasen 0.
Tommmua pgucka coctaBisger 300 1K, ABWKEHUWEM 3Be37 JAUCKA, WX TI'PaBUTALMOHHBIM
B3aMMO/JICHCTBUEM CO CKOTJIEHHEM M MEK3BE3HBIM TOTJIONICHUEM CBETa IPeHeOpeyb.

Pemenue. IllapoBoe ckomnenue coctout u3 500 000 3Be3n, kaxkaas U3 KOTOPBIX CBETUT BTPOE
cnabee Connna. OTcro/1a Mbl MOXKEM OIPEEIUTH A0COTIOTHYIO 3BE3IHYIO BEJIMYMHY CKOIUICHHUS:

500000

M. =M,-25lg ~8.3. (1)

3necy M, — abcomoTHast 3Be31Has BennunHa ConHia. Ham n3BecTHa BuAMMas 3B€3HAs BEJIMUMHA
CKOIUICHUS B HEOE mic, IPU ITOM MBI IIPeHEOperaeM MeK3Be3/IHbIM NOIJIOIIEHHEM cBeTa. Torna Mbl
MOEM HaUTHU PACCTOSHUE 10 CKOIUICHUS L:

M
1gL:1+%; L ~ 7000 nx. )

3Has yIJIOBOM MaMeTp CKOIUIEHUs B HeOe O M BbIpakasi ero B pajuaHax, Mbl ONpeAeIsieM paauyc
ckomnenus R = L&/2 = 30 nk. Ilpu nponere ckBo3b TUCK ['alakTHKH CKOIUIEHHE BBIPEKET B HEM
¢burypy, mo o06beMy paBHYIO IIIMHIPY C paarycoM R U BeIcOTON H/sin o = 900 1k (CM. pUCYHOK):

R

CkonneHwne

[vck H

OO0beM dYacTH AMCKA, KOTOPBIM NOMNMAAET BHYTPh CKOIUICHHS 3a BpEeMs €ro IpoJjeTa, PaBeH
V=nR’H/sina,=2.5-10° nx’. Ham HY>KHO ONPEACNINTh, CKOJIBKO 3B€3]] COJIHEYHOTO THUIIA MOMAJIET B
3Ty obnacth. st 3TOro omnpenenuM XapakTEpHOE PAaCCTOSIHHE MEXKIY 3Be3JaMH B JHCKE Kak
paccrosinue mexay ComuueM u o Llenraspa:

lgd:1+mA%M°; d ~1.1nx. 3)
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MBI MOTYYHITH HECKOJIBKO 3aHMKEHHYIO OIEHKY pacCTostHHS 10 o [leHTaBpa, mpernoaokKuB, 4To ee
aOcooTHas 3BE3[HAsl BEJMYMHA COBIIAJAET C COJHEYHOH. MOXKHO HCIIONIb30BaTh M peallbHOE
paccTosinue 110 3Toi 3Be3bl (1.3 nk). Cuuras, 4To OJlHA 3BE3/7]a CONEPIKUTCS B AUCKE B 00beMe d 3
OLIEHUM, CKOJIbKO 3BE3]] IIONaJIET B CKOIUICHUE:

N~ Vid* ~(1-2)-10°. 4)

Cucrema oueHuBaHusi, MakcumMyM — 10 GamioB (ouepeaHOCTh ATANOB B PEIICHUU Y4YaCTHUKA
MOXET OTJIUYATHCH):

1 sram — 2 Oamja: OmpeAesieHHE PpAcCTOSHHUS 10 CKOIUICHUS. MOJKET BBINOJIHATHCS Yepes
BbIUMCIICHHE a0CONIOTHON 3BE3JHON BEIMYHMHBI CKOIUIGHHS, KakK CJEJaHO BhIlIe JUOO dYepes
BBIUMCIICHUE BHUIUMOM 3BE3HOM BETUYMHBI OJHOW 3BE3[bl CKOIJICHMA B HebOe 3emun. Otam
npeanoaracT npuMeHenre QGopmynbl [lorcoHa u CBs3M pacCTOSHUSA, BUIAUMONW M aOCOIMIOTHOM
3BE3/IHOM BEIMYMHBI. YYACTHUK MOXKET IBITAThCS YUYECTh MOKPACHEHHE 3BE3]l CKOIUICHUS Majlon
Macchl, YTO HE3HAUMUTEIbHO CKa3blBaeTCs Ha MX BHU3yallbHOM 3Be3/HON BenuuuHe. Tpebyemas
toyHocTh — 1000 nk, mpu omubdke 10 2000 nk onenka ymenbinaetcs Ha 1 6an. Eciau momydenHoe
paccrosinue He ABisieTcss abcypaHbiM (momnagaet B uatepBai oT 1000 mo 30000 nk) — ommbka He
BJIMSIET Ha OLICHWBAHUE MOCIEAYIOIIUX 3TANOB, MHaYe OHU OLIEHUBAIOTCS TOJILKO HAIIOJIOBHUHY.

BepositHas ommbka: omyckanue (akropa 1/3, CBA3aHHOTO ¢ HU3KOM CBETHMOCTHIO 3BE3[T
CKOILJICHUS, C UTOroBoM ommOkoi mopsaka 1.7 pa3. Ouenka 3a stan He npessimaer 1 6amr (0
0aJTOB, €CJIH JIETAI0TCS UHBIC OIITHOKH ).

2 stan — 2 Gamna: Onpenenenue paauyca (mubo auamerpa) ckoruieHus. Tpedyemas TOUHOCTh — 5
nk (ans auamerpa — 10 mk). MoKeT BBIMOIHATHCS YHCICHHO JHOO0 B aHATUTHYECKOM BUAC JUIS
MOJICTAHOBKHU B ()OPMYJIBI JUTSI TTOCTIC Y FOIINX JTAIOB.

3 sranm — 2 Gaia: omnpezaelieHne oObemMa (UTYPBI, KOTOPYIO BBIUEPTUT CKOIUICHHE TPH IPOJIETE
CKBO3b JUCK [amakTuku. Takke MOXKET BBINMOJHATHCS YHCICHHO MO0 AHAIMTHYECKH, TPHU
YHCIICHHOM METO/Ie TpebyeMasi TOYHOCTh A0CTaTOuHa Ha ypoBHE 30% (~10° mK’).

BepositHas ommbOka: omyckanue odd¢ekra sino — HAKJIOHA MYTH CKOIUJICHHS K
TaJIaKTUYECKOMY JIMCKY, YTO MPUBOANT K TPEXKPATHOMY 3aHWKCHHIO 00beMa. B 3ToM ciyuae Bech
TPETHi dTall HE 3aCUNTHIBACTCS, HO TOCIIEIYIOIINE OIICHUBAIOTCS B TIOJIHOM Mepe.

4 stan — 2 Gajuia: onpeeieHUEe PacCTOSTHUS 10 ONvbKauIe 3Be3/pI COTHEYHOro Tuma. Tpedyemas
To4yHOCTh — 0.3 nK. YyacTHMKM MOryT cuMmrtarh 3Be3qy o LleHtaBpa anasorom ComHila, MOTYT
HCII0JIb30BaTh CBOM 3HaHUSA OO0 €€ XapaKTepUCTHKaX WJIM JaK€ HCIOJIb30BaTh €€ (PaKTUYECKOEe
paccTosiHUE, YTO TAK)XKE CUUTACTCS MPABUIbHBIM.

5 sTanm — 2 Gajuia: OLEHKA KOJIMYECTBA 3B€3/, KOTOPbIE MONaayT BHYTPh CKOIUIEHHs. BBHUIY pe3koit
3aBHCUMOCTH OT PACCTOSHHS MEXIY 3Be3AaMU d, UTOT MOXKET OBITh ONpENeNeH ¢ TOYHOCTBIO JI0
(bakropa 2.

OmmOKkH Ha KaXkJIOM 3Talle He BIUSIOT HA MOCIEAYIONIME ATAlbl, €CIIM MOJyYeHHbIE 3HAUYCHUS He
OKa3bIBAIOTCS 3aBEJJOMO HEXaPAKTEPHBIMHU JIJISl IIAPOBBIX CKOTUICHUM WM MHOYKECTBA 3BE3/] B TUCKE
T"amakTukn.
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BA3OBBIN TYP
9/10.6. MAPA®OH MECCDBE ;

YcaoBue. «MapadoHom Mecchey Ha3bIBacTCsl BU3YyalIbHOE HAONIOJACHHE B TEJICCKON BCEX
00BEKTOB KaTanora Meccbe U3 OAHON TOYKH 3eMIJIM B Te€UeHHE OJHON Houu. Onpenenure, Ha Kakou
caMOW CEBEepHOW MUPOTE 3eMIM MOXKHO TPOBECTH O3TOT MapadoH B HOYb BECEHHErO
paBHoneHcTBUA. CuuTaTh, YTO JHOOOW 00BEKT Karajmora Mecchbe MOXKHO yBUAETh, eciu CoiHIle
OITyCTWJIOCH TIOJT TOPU3OHT XOTsI ObI Ha 12 TpaaycoB, BHE 3aBUCHMOCTH OT XapaKTEPUCTHK 00BEKTa,
€CJIM TOJIbKO OH HaxoJauTcs Haj ropuzoHToM. [lornomenue cBeta u arMochepHyro pepakiuio He
YUHUTHIBATD.

Bam BeImana 3Be3qHas kKapta ¢ oObekTamMH Kartanora Mecche, yKa3aHHBIMH CHMBOJIAMH,
OIMCAaHHBIMH B JICBOM HW)KHEM YTy pucyHKa. OKoJI0 00BbEKTOB YKa3aHbl UX HOMEpa IO KaTajory
Meccne. I[IpuBenena takxke koopAuHaTHas ceTka Ha 3moxy 2000 roxa. CuuTaiite, yTOo HaOMIOACHUS
MPOBOJATCS B TY XK€ AIOXY.

Pemenne. IlepBoe orpannueHue Ha IIUMPOTY HAOMIOJACHUS BCcEeX OOBEKTOB Karaiora Mecche, O
KOTOPOM MOXXHO IOJyMaTh, CBS3aHO C IOSIBJICGHUEM HaJl FOPU30HTOM IOXKHBIX OOBEKTOB 3TOrO
karanora. CaMblii 10’)KHBIH OOBEKT — pacCestHHOE CKOoIuleHne M7 — uMeeT CKIOHEHHE OKOJIO —35° u
BOCXOJHUT Ha MHMpoTax 10 +55°. OnHako ecTh U Apyrue, 0oee CUIbHBIE OTPAHUYCHUS HA IUPOTY
MECTa, CBSI3aHHBIE C PACIIONIOKEHHEM 00BEKTOB Ha HeOe oTHOcUTeNbHO CoHLIA.

HaGmronenus mnpoucxonsT BONMM3M BECEHHETO PAaBHOJICHCTBHS, Korna koopauHatbl ComHIa
cocraisitor (0u, 0°). Beuepom, cienom 3a ComHIleM, 3ax0a4T o0naacTu HebOa ¢ OOIBIIUM MPSIMBIM
BOCXOXKJICHUEM, TPHYEM B CEBEPHOM IIONYHIAPUU OOBEKTHl FOKHOTO HEOECHOTO IONyIIapus
JIENIal0T 3TO paHbllle, a 0OBEKTHl CEBEPHOro HEOECHOro Mojylapus — moske. B mpaBoit yactu
KapThl MBI BHUJIUM, YTO OOBEKTOB Karajora Mecche I0’KHEE JKBAaTOpa TaMm HET, Tajaktuka M77
HaXOJUTCs Ha 3KBaTope moutu Ha 34 BoctouHee ConHIla, OHa OyAET TOCTaTOYHO XOPOIIO BUIHA
BEUEPOM B CEBEPHBIX YMEPEHHBIX IHpoTax. bimke Bcero xk CoJHIY pacnojiaraeTcsi rajakTUKa
M74, HO U ee NOHTALUA CYLIECTBEHHO Ooubie 12°, a ceBepHOE CKIOHEHHE JAaeT BO3MOXKHOCTD
HaO0JII0IaTHCS B CEBEPHBIX HTUPOTAX.

WNHuas cutyanmsi ckiaabIBaeTCsl Ha TpeapaccBeTHOM HeOe. B karamore Mecche €CTh OOBEKTHI C
MPSIMBIM  BOCXOXKACHHEM 21-229 W I0)KHBIM CKJIOHEHHEM. B ceBepHOM moiymiapuud 3emMiid OHH
MOTYT BOCXOJUTh B YTPEHHHUE CyMEPKH H Y€ He ObITh BUAMMBIMU. CIOKHEE BCEro Ha paccBeTe
HaOmonaTe 1mapoBoe ckomienne M30 B co3Besnmuu Kozepora, UMEHHO WM W OIpEACISICTCS
BO3MOXXHOCTh COBEpIIUTh TONHBINA "Mapadon Mecche" B ceBepHBIX ImHMpoTax. Ham HYKHO
OTIpeACNIUTh MIUPOTY (p, HA KOTOPOH B MOMEHT Bocxoja ckoruieHus CollHIle OKa)KeTcsl Ha TiTyOuHe
h=12° nox ropu30HTOM.

MoHO penuTh 337a4y aHAIMTHYECKUM criocoooM. [1o kapTe onpexnensieM KOOPAUHATBI CKOIIJIEHUS
M30: a=21u40mMm, 6=-23°. Pa3zHuna npsameix BocxoxaeHni CoiHIa U CKOIIeHUs ecTh 2420M miu
35°. CxomieHre HaXOAUTCS HEe OYeHb Janieko oT ColHIa, 1 MOKHO paccMaTpUBaTh YacTh HeOeCcHOU
cheprl KakK MIOCKOCTb.
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[OpU30OHT

ConHue

VYron Mex Iy HeOeCHBIM 3KBaTOpOM U HarpasieHueM oT CONHIIA K CKOTIJICHUIO PaBEeH
13 _ 350
y =arctan—=33".
Ao (1)

VYrioBoe paccTossiHre MKy cKorieHueM U COJHIIEM €CTh
d=+Aa*+8* =42°. 2)

OTCIOIIa MBI ITOJIY4aeM IIHUPOTY MECTA KaK YIroJl MCXKY SKBATOPOM M HAIIPABJICHUEM Ha 3CHUT:

Q= arccosg —y =40°.

3)

VY4uuTbIBas NPaKTUYECKUN XapaKTep 3a7auld U HETOYHOCTb OINPEAEIEHUS KOOPAUHAT CKOIUIEHHS II0
KapTe, 3a/1ayy MOXKHO peluTh U rpaduyecku. s aToro mometum Ha kapte nosnoxenue CoiHila,
HapUCyeM OKPYKHOCTh paauycoM /1 u neHtpoM B CoiHie. DTO HECIO0XKHO cleNaTh, TaK Kak Ha
KapTe NpOBEACHbI KOOPAUHATHBIE TUHUU:

————er gt | T - g 4

ConHue

l'opu30HT B 3TOM cilyyae €CTh JIMHUSA, Kacarolasicsi 3TOW OKpy»KHOcTH. Hac mHTEepecyer ciydait,
KOrJa TOPU30HT MpoxoAuT uepe3 ckoruieHue M30. [locTpouB HaHHYIO JIMHHUIO, Mbl MOKEM HalTH
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LIMPOTY KakK yroyl MeXJy Hel M BEpTHKaJIbHOM JIMHUEH KapThl (HampaBieHUeM Ha noitoc). Ilpu
AKKypaTHBIX IIOCTPOCHUSX MBI ITOJIy4aeM TO K€ 3Ha4eHHE UPOTHI ¢ = +40°.

B nelicTBuTenbHOCTH, HAOMIOAATH IIAPOBOE CKOIUIEHHWE Yy TOPU30HTA BO BPEMs HABUTAllMOHHBIX
CyMepeK BechMa 3aTPyAHUTEIBHO, MIOATOMY CUUTAETCS, YTO MONHEIN "Mapadon Meccbe" MOKHO

COBEPIIUTD FOKHEE IUPOTHI +35°.

Cucrema ounenumBaHusi, makcumyMm — 10 OamioB (O4epeAHOCTh 3TAlOB B PELICHUHM y4YaCTHUKA
MOJKET OTJINYATHCS):

1 stan — 4 Gamna: GopMyJIMpOBKa MPENENbHOTO YCIOBUS JUISl IIUPOTHI, IPU KOTOpoM "MapadoH
Meccbe" MOXKeT ObITh COBEpIICH MOJHOCTHIO. [IpaBMIIbHBIA OTBET MOXKET OBITH CBS3aH TOJIBKO C
mapoBbIM cKorieHneM M30.

Bo3moxHast ommOka y4yacTHMKA: IMOMCK MpPENEIbHONM LIMPOTHI, MCXOAS M3 KOOpAUHAT
CaMoro KKHOro o0beKkTa Katajora Mecche, U 3auch OTBeTa (p=155° ¢ BO3MOXKHOM MOTIPEIIHOCTHIO
B HECKOJIBKO IpaaycoB. Eciu 3ToT BbIBOJ (hOpMYIHUpPYyeTCs Kak 4acTHOE YCIOBHE C JalbHEUIINM
IIPOJOJKEHUEM PEILEHHs], TO OLIEHKa OMNpeAeNseTcs MPaBUIBHOCTBIO 3TOro pemieHus. Eciau ke
JAHHBIM OTBET CUMTAETCS OKOHYATEJbHBIM, OLICHKA 32 BCIO 3aJlauy HE NMPEBOCXOAMUT 2 OajlIoB U
CHMJKAaeTcs B ClIydae OIIMOOK B IOUCKE F0XKHOTO 0OBEKTA M BHIYMCIIEHUH IIUPOTHI.

Bo3morkHast ommOka ydacTHHKA: YKa3aHME€ HMHOTO OOBEKTa, OIPENENAIOIEr0 BEPXHIOK
IpaHMIly LIMPOTHOIO MHTEpBaja. B 3ToM ciydae stam oueHuBaercs B 2 Oaiia, MOCIEAyIOLIME
OLICHMBAIOTCSI B TOM Cllydae, €CJIM METOAMKA OLIEHKH IIMPOTHI COOTBETCTBYET ONMCAHHBIM BBIIIIE,
HO IUIS MTHOTO OOBEKTA.

2 sran — 6 OGayuioB: ompeneseHWe MUPOThl. YUCICHHBIM W TpadUUECKHil CHOCO0 SBISIOTCS
OJIMHAKOBO BEPHBIMH U OILEHUBAIOTCS MOJHOCTHIO. [IpH yclioBMU mpaBUILHOTO METO/a Tpedyemas
TOYHOCTb OMpENETCHUs IMPOThI — 4°, nmanee OIEHKa CHWXaeTcs Ha 1 Oamm 3a kaxaplie 2°
JIOTIOJTHUTEIHHON TOTPEITHOCTH (TIPU 3TOM, OYEBHIHO, OI[CHKA 3a 3Tall He MOXeT ObITh MeHbIie ()
0a/utoB). YYacCTHHUKM MOTYT HE TOJBb30BATHCSA IUIOCKAM MPUOIMKEHHEM W HUATH METOJOM
cheprueckoil TPUTOHOMETPHUH, YTO 3HAUYUTEIBHO YCJOXKHSET BbIKIAAKU. J[laHHBIA cmocod
3aCUMTHIBACTCS, €CIM TMPOM3BEACH IMPAaBHIBHO W JaeT NpaBmwibHBIA oTBEeT (38°) ¢ Tpebyemoi
TOYHOCTHIO.

[Ipy uCHONB30BaHWM KAYECTBEHHO HEBEPHOW METOJIWKH OMPEACNICHUS MIUPOTHI WM
HEBEPHOI0 3aJIaHUs YCIIOBHS JIJIs €€ [TOMCKA, BHE 3aBUCMMOCTHU OT OTBETA, ATAIl HE 3aCYUTHIBACTCSI.
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