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aCTpoHOMMNYECKasAd OJIMMIINaJda 4
IIPAKTUYECKUIl Typ, perieHns MapTa
11 xnacc

Bawm manbr KpuBble 6/1ecka HEKOTOPOTO 00beKTa, Haxosierocs: B CoTHETHON cucTeMe, O Ty YeH-
Hble TP HabJoneHnsax ¢ 3emun. I1o ocu opauHaT Ha 000uX rpaduKax OTI0KEHA BUAMMAsl 3Be3THas
BeJIMYMHA B OITUYECKOM juarnasone. 13 dporomerpuyecknx nadsmoaenuii oobekra B cucreme u' g'r'i’ z

U3BECTHBI ero Inokasarenu mnsera: g —r = 0M.85, g —1 = 1"™.1bu g — 2 = 1™.25. XapaKTeprle
JJIAHBI BOJIH 1I0JIOC B STOI/I doromeTputeckoil cucreme paBHbBL: JJist 1010l ¢ — 4750 A r — 6250 A

1 — 7700 A, z — 10000 A. WzBectHo, 9TO B 1epure/inu cBoeir OpOUTHl 0OOBEKT HAXO/UJICH Ha PACCTO-
sgunn 0.25 a.e. ot Cosana. Oupesenre Bce mapaMeTpbl 3TOr0 00beKTa U ero OpouThl, KOTOphbie B
CMOYKETE TIOJIYIUTh U3 IIPUBE/IEHHBIX JTaHHbBIX.
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Pemienne:

B ycioBuu ckazano, uto 00bekT Haxomurcsd B CoJedHOl cucTeMe, MOITOMY OYEBUJIHO, UTO ITO
He 3Be3/1a, CJIeJ0BATE/IbHO, O0BEKT CBETHT OTParKEHHBIM COJIHEIHBIM CBeTOM. [lo JaHHBIM TOKa3a-
TEJISIM T[BETa MOXKHO IOHATH, YTO B CHHE-3€JIEHON YaCTU ONTUYECKOrO JUAIA30Ha O0DEKT IPUMEPHO



B 3 pasa ciabee, ueM B Jajekoit kpacHoit u oimkaeit UK. CremoBaresibHO, 0OBEKT OUY€Hb TEMHBIIA,
T.e. ero ajapbes10 B BUJUMOI 001acTi MaJjio (B IPOTUBHOM CJIydae CIIEKTP 0O'beKTa MPUMEPHO COBIIA-
nas 661 co cniekrpom Costnra). U3 sToro dakra cpasy MOXKHO CJeaTh MPEIOJI0KEHe O TIPUPO/Ie
obbekTa. Buanmo, 310 cKopee He JIesTHOe, a KaMEHHOe TeJI0 ¢ MAJIbIM KO3(M(MDUIIMEHTOM OTPasKeHusl,
MOJIOOHO TEMHBIM aCTEPOUIAM.

o
N3 Toro, uTo B KavecTBe XapaKTepHON JIJIMHBI BOJIHBI JjTs 110J10chl 2 ganbl 10000 A, a mokazaressb

e]
1BeTa g — 2 — HauOOJIBIINI U3 MPUBEICHHBIX, HE cieyeT, uTo Ha JauHy BostHbl 10000 A npuxogurcs
MaKCHUMyM SHEPIUU B crieKTpe obObekTa. [lokazarenn npera HelpepbIBHO PACTYT, U CKa3aTh 110 IPH-
BEJIEHHBIM YeThipeM (mokKazareib g — g = 0™, 9T0 OUeBH/IHO) 3HAYCHUSAM PACTYyIIeil Ha 3aJaHHOM OT-
pe3ke OYHKIWH, /e Oy/IeT ee MAaKCUMYM, He [IPEJICTABIIIETCS BO3SMOXKHBIM. TeM OoJiee HEITPaBOMEPHO
o

OIEHNBAThH TeMIepaTypy o0beKTa, UCIOIb3ys (POpMYIIy cMmerennst Buna ¢ A,,q, = 10000 A, T.X. co0-
CTBEHHOE TeILJIOBOE M3JIyUeHne Tejla HaBepHsIKa UMeeT MaKCUMyM B ropas/io 0oJiee JIJIMHHOBOJIHOBOI
obnactu. Eciiu ecth 2Kkeianme ornpeie/inTh TeMIeparypy 00beKTa, TO MOXKHO OIEHUTD €€, HAIIPUMED,
B IIEepUre/Ind ero opOuTHI, KaK PABHOBECHYIO /It TaKOro paccrosaus ot Cosaia. Tak Kak o0bekT
OYeHb TEMHBIii, TO € XOPOIIeii TOTHOCTBIO €r0 MOXKHO CUYUTATH abCOTIOTHO YepHBIM TeoM (aabnbe1o
pasro 0). Testo nosyuaer or CostHIla Ha €JUHUILY IO/ CBOE TIOBEPXHOCTH KOJIMYECTBO SHEPIHH,
pasHoe L, /47r?, e Le, — ceetumocts Connna, a 7 — paccrosuue ot CoJHIa JI0 TeJIa, a UCIyCKaeT
C eJIMHUIBI IJIOMAHM CBOeil MOBEePXHOCTH KOJMYecTBO 3Hepruu, pasHoe o1, Ilpupasnubas suep-
run, Bbipaxkas T, nojcrasissa duciaa (r = 0.25 a.e.) u BbrunC/IssA, moaydaem ornenky 7' ~ 600 K.
DTy OIEHKY MOYKHO TOJIYINThH ropasio ObICTpee, eCju BCIOMHUTH, 9TO PABHOBECHAs TEMIIEpaTypa
Ha opbure 3emun nopsaka 300 K (#a camom jente, ayTh Menbiie, okosio 280 K), a 3aBucumocts ee oT
paccrognust or CoslHIa 09eBUIHBIM 06pa3oM BBINIsLIUT Tak: T oc 1/4/r. Takum o6pazoM Makcumym
(o]

COOCTBEHHOTO TEILJIOBOTO M3JIyYeHUsT TeJla JIEXKUT B 00JIACTH OKOJIO 55 ThIC. A.

[To nmkHeit KpuBOil Hurecka MOXKHO MOHATH, YTO OOBEKT MEHSIET Ha OUY€Hb KOPOTKOM ITPOMEXKYTKe
SIPKOCTH IpuMepHO Ha 2™.5, mpudem nepuonndecku. [lepuon mamenenunii pasen 3.6 daca. OdeBu-
HO, 9TO HE MOXKeT OBbITh u3-3a yjaajenus ot Cosnna. TakuMm 0O6pa3oM OCTaeTCs MPE/IOI0KUTH, ITO
9T U3MEHEHUsI CBI3aHbI C BpaIlleHneM 00beKTa BOKPYT cBoeil ocu. V3 pa3HocTr 3BE3HBIX BEJIMINH
B pa3HbIX (pa3ax BpallleHus 0/IydaeM, 9TO OTHOIIIEHUE IPKOCTE JIByX CTOPOH 00bekTa jjocturaet 10.
Pasznbie cToponbl 00bEKTa MOTYT OTParkaTh pa3sHOe KOJIUIECTBO CBETa JIMOO M3-3a Pa3HOTO aJIbde1o,
JI0O0 M3-3a pa3HOM oA/ M (IIpaB/ia, BOSMOYKHO U COYeTaHue 3THX JBYX ¢hakTopos). CII0KHO mpei-
CTaBUTDH cebe JBrKyIuiics psijgom ¢ CoHIleM 00bEKT, KOTOPbIN nMeJI Obl Mapoodpa3uyio (gpopmy u
[P 9TOM COCTOsI/T M3 2-X MOJIOBUHOK, ajIb0€/I0 KOTOPBIX pasymiajoch O0bl B 10 pa3. OgHako, ecym
9TO TaK, TO NEPUOJ] BpallleHus 00beKTa PaBeH IMepuojly u3MeHenuii 6jecka, 3.6 gaca.

Ecin Bce Ke TPUHATH, YTO aab0eI0 IMOCTOSHHO IO BCell MOBEPXHOCTH, TO M3MEHEHHs CBI3aHbI
¢ dopmoii. Torya mioma i CTOPOH, «BHJIMMBIX» B MAaKCUMyMe M MHUHHMYMe OJieCKa Pa3/nyaroTCs
B 10 pasz. B mpocTom ciryuae, Koryia 00beKT MpeJICTaBIseT cob0il SJITUIICONT BPAIIIEHUSI, MOXKHO OIle-
HUTH OTHOIIIEHNE ero MaJioil u OoJibIoit oceil. B aToM cirydae ero MakcuMaJibHast IJIONIA b ITPOIIOP-
IINOHAJIbHA TPOM3BEICHNI0 MaKCUMaIbHOTO I MUHUMAJILHOTO pa3Mepa, a MUHUMAaJbHAs — KBaJIpaTy
MUHEMAaJIbHOTO. TeM cambIiM cooTHOIeHnEe pa3mepos 1:10.

BaMeTuM, UTO ecju OOBbEeKT 00/1a/1aeT BBITAHYTOH (hopMoil, TO MEpUO €ro BpallleHus B 2 pas3a
bosibllie, YeM Iepuoj; u3MeHenus OJiecka, T.e. 7.2 4aca. [Ipore Bcero mokasaTb 9TO Ha PUCYHKeE.
«ITomeTuM» OIHY M3 JJIMHHBIX CTOPOH 00beKTa (X) M OTMETHM Ha PHCYHKE MOMEHTBI MaKCHMYMOB
(max) n MurEMYMOB (min) Kpupoii 61ecka B pasHble dha3bl BPAIIEHUS:

XD O - O XD

max min max min max
daza=0 daza=0.25 daza=0.5 daza=0.75 daza=1

BameTuM Takke, 9TO IMOJ0OHOE M3MeHeHWe OJieCKa HeJIb3sd OObSICHUTb TeM, UTO OOBEKT JIBO-
HOit. [loydmTh 9TOT BBIBOJ, MOYKHO, HOHSB, YTO B 3TOM CJIydae MaKCHMaJbHBIN OJlecK 0ObeKTa



craHeT MeHbIe ([MOCKOJIbKY OKayKeTCsi «He PaboTaloleii» MIomab MeXKIy JByMsl KOMIIOHEHTaMH),
u JiJIsi OObSCHEHUsI CTOJIb CUJIbHBIX U3MEHEHU OJiecKa BCe paBHO MPUJIETCA CUUTATH KOMIIOHEHTDI
CUJIBHO BBITAHYTHIMU (M OPHEHTUPOBAHHBIMU BJIOJIb OJIHOM TIPSAMOIi), 4TO MEHee BEPOATHO, YeM O/H-
HOYHBIN OOBEKT TO Ke (POPMBI.

Paccmorpum 5-ternioro kpuyio 6s1ecka. [lo moBesiennio kpuBoil Ha Kpasgx OYE€BUIHO, YTO OOBHEKT
sgpdas u 70 2015 rojia u TPOJIOIKUT TepdaTh apKocTh u nocie 2020 roga. To ecTh jBUXKeHME 00BEKTA
He obJajaeT nepuoaom B H jietT. 1o jymmHHOM KpuBoil 6J1ecka BUIHO, 9TO OOBEKT BO BTOPOI ITOJIOBIHE
2017 roza 2 pasa npubsmzkascs kK 3emyie/Couniry. Tak Kak sipKOCTb 0GbEKTA 3aBUCUT OT PACCTOSTHUIL
kak oT CojiHIla, TaK U JI0 3eMJIM, TO MOYKHO CUHTATh, YTO OJIUH U3 IUKOB APKOCTU COOTBETCTBYET
MUHUMAJBHOMY PacCTOSHUIO 00bekTa oT COJHIA, & BTOPOHl — MUHUMAJIBHOMY PaCCTOSHUIO OT 00b-
eKTa JI0 3emju. BujaHO, 9TO MUKW HECHMMETPUYIHBIE, HO JJIs OICHOK UX MOXKHO CUUTATH PABHBIMU
o BesimauHe. MunnmasibHas 3Be3/iHas BendanHa 00bekTa, Jocturnyrad B 2017 romy, okomao 19™.5.
Maxkcumanbias (B 2015 u B 2020) — okosio 34™.5. Paznocts okos1o 15, 9T0 IPUBOAUT K OTHOIICHUIO
ocsemmennocreit 10°. Ecim rpy6o oIeHUTL OTHOIIEHUE OCBeIIeHHOCTel, KaK OTHOIIeHUe PacCTOAHU
B 4 CTeleHH, TO IOJIYINM, UTO PACCTOdHME JI0 00beKTa m3MeHuTcs npumepHo B 30 pas, T.e. 00b-
ekt K 2020 romy ymamurcsa pangeko or CosHila (IpUMEpHO Ha JecaToK a.e.). OIEeHNM, HACKOJIBKO.
Bosmzu nepureus oobekT nosrydaer or CoJiHIA HA eIUHUILY TLIOMAIA KOJTUIECTBO SHEPTHUH, PaB-
noe Lg /4mr?, tie 1 — paccroguue or CosHna 10 00beKTa B IIepUre/Iid, OCBEIeHHOCTh Ha 3emie
0T 00'bEKTA, HAXOJIAIIErOCd B IIEPUTE/INH PaBHA,

SAL,

1= —
Ar? - Amr?’

rje S — miomaab obbekTa, A — ero ajapbeso, r — PacCTOAHNE OT 0ObEKTA B IMEPUTETUN 10 3EMJIH.
Buostre MoxkHO cunTarh, 910 17 = 1 a.e. Pa3y MOKHO CIUTATD IIOJIHOM, T.K. (pa30BBIil yro/I HEU3BECTEH.
B 2020 roxy oobekT 6yaeT gaaeko kKak oT CoJiHIa, TaK 1 OT 3eMJIH, IIOTOMY OCBEIIEHHOCTh OT HErO

Ha 3emJie OyIeT paBHA
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rjie ro — paccrosuue or Cosnia 10 oobexta B 2020 roay. Tak kak E1/Ey = 108, npeobpasys Bbipaske-
HU$ W TIOJICTABJISAS IUCTIA, TTOC/Ie HECTIOKHBIX pacdeToB moaydaeM, 94To K 2020 rojry o6beKT y1aanTcs
ot Coutania mpumepso Ha 15 a.e. CireoBaTeIbHO, IPUMEPHO 3a 2.5 Tojia 00beKT MpoiiIeT okoIo 15 a.e.
Tem caMbIM CpeJTHsisE CKOPOCTD JIBUZKEHHsT 00beKTa COCTaBjsieT 0KoJo 15/2.5 & 6 a.e./ro uim 4y Th
menbie 30 KM/ c.

Taxk Kak MOHATHO, YTO BOJIU3U IEPUre/IUsl CKOPOCTH HAMHOIO OOJIbIE CPEJIHEN, TO TOIbITAeM-
cs OIEHUTH CPEJIHIOI0 CKOPOCTH HA MEHBIIEM y4YacTKe BOJIM3M KOHIA «BUJIMMOIT» HAM TPAeKTOPUH,
/e CKOPOCTh MEHseTCs y2Ke He TaK CUIbHO. J[1s1 9T0oro BeibepeM y4acToK KpPUBOil OJiecKa, rjie 3Be3/1-
Has BeJIMYNHA MEHsIeTCs TpUOJIM3UTeNbHO JmHelHo. D710 ydactok ot 01.03.2018 mo 01.03.2020.
Ha mem 3Besnnas BesmdmHa MeHSETCH MPUMEPHO Ha D, CJeJI0BaTeNbHO, OTHOIIEHNE OCBEIEeHHO-
creit paBao npumepuo 100, Torjga OTHOINEHUE PACCTOSHUI ¢ XOPOIIeil TOYHOCTHIO MOYKHO OIEHUTD
Kak v/100 ~ 3. Crajo GbITH Ha 3TOM ydYacTKe KPHBOI OJjiecKa paccTosgHme oT obbekTa 10 CourH-
a/Bemin Oyzer ot 5 10 15 a.e., T.e. 3a 2 rojia o6bekT npoiiyer 10 a.e., TakuM 06pa30M Ha 9TOM ydacT-
K€ ero CpeJIHssA CKOPOCTh Oy ieT pasHa 5 a.e. /roj. [TocMoTpuM, Kak 9Ta CKOPOCTH COOTHOCUTCS C Kelljie-
poBcknMu ckopoctsamu B Cosrednoit cucreme. Kpyrosas ckopocTsb Ha paccrognun b a.e. ot CosHila
pasma 6.28/+/5 a.e., napaboimueckas — /2 - 6.28/v/5 = 6.28/1/2.5 ~ 4 a.e./rox. Takum obpasonm,
CpeJIHsIs CKOPOCTD JIBU2KEHUsI 00bEeKTa Ha OOJIBIIOM ydacTKe OT 5 110 15 a.e. mpeBbIiaeT napaboiu-
JecKyto Ha paccrogaun 5 a.e. or Cosara. Cirelyer ciearh BBIBOJ, UTO OOBEKT JIBUYKETCH 1O TH-
1epOOINIecKoii opbuTe u, CJae0BaTeIbHO, €C/IM 9TO He SIBIUJIOCH CJEJCTBHEM OJIU3KOTO COJIMKEHUS
¢ Kakoi-imbo 1raneToif, To 0ObeKT MoYTH HaBepHsiKa He mpuHayie:kuT CoTHedHOl crucTeMe.

MozkHo monpoboBaTh OINEHUTH Pa3Mepbl 00bHEKTA, CPABHUB €r0 3BE3/IHYI0 BEJIUYUHY B IEpPUTe-
mn ¢ Comuuem: me —m = —2.51g Eg/E. Ocsemennocrs or Connna na 3emne Eg = L/4nr?,
e ro = 1 a.e., mg = —27, MOKHO NpUHATH, YT0 M = 20. Torja, mojcras/isas duc/ia B BbIpazKeHue
JJIsl OCBEIIeHHOCTH, CO3/1aBaeMoil 00BLEKTOM B IepHUre/InH, oaydaeM, uato S - A ~ 10° m2. Ecin amn-
6emo npuHaTh paBHbiM A = 0.1 (HOpMabHOE «KaMeHHOe» ajb0e0, 4yTh MeHbIne, yeM y JIyHbI),



to S ~ 10* Mm%, Byzem cumraTh, 9TO BHIHA OOJILIIAS CTOPOHA 00BbEKTa. TOTIa pasMephl ero coCTaB-
asor mopsaka 200 X 20 m. Ecsmm ke npunarh anbbeno pasabim mopsaiaka A = 0.01 (kaxk y caxn),
To S =~ 10° M?, a pasmeps! nopsaka 500 X 50 M.

Ocrajioch OTMETUTH, YTO MPOTOTUIOM OObeKTa U3 3ajaun mnocayuia 11/Oymyamya — mepsbiit
HAJIEZKHO TTO/ITBEPKICHHBIN MEXK3BE3/IHBII acTepon/ 1, poseTaluii ckBo3b COJIHEUHYIO CUCTEMY.

M.B.Kocmuna, H.II.Ilumves
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