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7-8 xaaccol

1.

B nepgoit nosoBune centsadbpsa 2019 roga mpousonuio mnporuBocrogune Henrtyna. [lerepOypr-
CKHUIl aCTPOHOM XOTeJ B TOM K€ CEHTdAOpe yJiajeHHo NpoHadsojaTs Hernryn na Teseckore,
ycranoBjiearHoM B Yumu. Yacooii nosic Testeckonia — UT—3. B kakoe npub/msuTeibHO BpeMs
o Bpemenn Cankt-IlerepOypra ciietoBasio Bectn HabIOICHUS !

Pernrenue (8 6as110B):

[Tockonbky Henryn maxomurcs B nporuBoctoganu ¢ COJHIIEM, TO OH HAXOJUTCH B IPOTUBO-
IOJIOYKHOM TouKe Heba 1o cpaBHenuio ¢ CostHIeM 1 3eMHOro Habsoaarensa. Torna Henryn
OKa3bIBAETCS BBIIIE BCETO HAJI TOPU30HTOM B HOYHOE BPEMs CYTOK (BBIIIE BCEIO — B UCTHHHYIO
COJIHEYHYIO TIOJIHOYB). 3HAuuT, B Yujn B MOMEHT HAOJIIOJEHUs] BPEMS JOJZKHO OBITH OKOJIO
nostyrnoun. Jacosoit nogc [lerepoypra — +3. Takum ob6pa3om, pazHOCTb BO BPEMEHHU MEXKTY
[Terepbyprom n Ymau cocrasiasier 6 gacoB. Ymmm mHaxomurcsa 3amnagnee Cankt-llerepbypra,
03TOMY BO BpeMms nosiyHoun B Uusu B [lerepbypra yxe 6 yrpa.

[MTapoBoe 3Be31HOE cKOILTeHne w [lenTaBpa — camoe 60JIbIIIOe OA00HOE CKOILIeHne B ['agakTu-
Ke, ero pajuyc coctapisgeT 90 ¢cBeTOBBIX JieT. B cKoOIIeHnn HACTOJIBKO MHOTO 3BE3]1, 9TO CpeHee
pPaCCTOSTHIE MKy COCeJIHIMU 3BE3IaMI COCTaBJIgeT Beero 1 ¢cBeToBoii rof. Ecin canrarh, 910
Bce 3Be3/1bI 110x0K1 Ha COJTHIIE, TO CMOXKET JIU IEIOYKa U3 ITUX 3Be3]1, pa3MeIIeHHbIX BILIOTHYO
JIpYT K Jpyry, goraayTbes ot Cosaia o osmmkaiiireit kK CosHily 3Be3/1bl [amakTuku?

Pemenne (8 6asioB):

Boraucianm obbeMm ckoruteHust V', cuuTas ero mapoM pajuyca R:

4 4
V= §7TR3 = §~7r.903 ~ 3 x 10° cB.jer®

Tax Kak cpejiHee pacCTOSHUE MeKJIy 3Be3/IaMH COCTaBJIsSEeT 1 CB. IO, 3HAYUT, MOXKHO CUNTATh,
YTO Kak/ias 3Be3/[a 3aHUMaeT 00beM B BUJIE MAPUKA ¢ TAKUM JIMAMETPOM MJIK KyOUKa ¢ TaKoit
cTopoHoit. Bropoii BapuaHT 1poIle ¢ TOYKNA 3PEHUs BBIYUCICHU, BOCIIOIL3YEMC UM U Oy/1eM
CUMTATL, 9TO Ha OJHY 3Be3/ly IpHxoauTes oobeMm Vo = 1 cB.rom’.

Ecim noyiesimth 00beM BCEro CKOILUIEHHS Ha O0beM, NMPUXOJANIAICST Ha OJHY 3BE3/Ly, TO MbI
MTOJTyYUM KOJTMYECTBO 3Be3.1 [V:

Vo 3 x10°
NZVO:XT:ZleOe‘SBewL.

Huamerp Cosmia cocrapiger npumMepno 1.5 x 10% ku, 3naunT, 1yMHa IEHOUKH Oy/IeT paBHa
4.5x 102 kv = 0.15 nx = 0.45 cB.J1eT. ITO PACCTOSHIE MEHBIIE, UeM PACCTOSHEE 10 IIpOKCHMbI
[lenraBpa — Gumzkaiimeit k Coutnity 3Be3br (10 Hee 1.4 nk win 4.3 ¢B. JieT), 3HAYNUT, IEMOYKA
JI0 Hee He JIOTSHEeTCS.



3.

26 nexabps Jlyna nmokpeiia FOmurep. B ToT ke j1eHB COCTOSI/IOCH KOJIBIIEOOPA3HOE COJTHETHOE
zarmenne. Ha yrpennem min BedepHem HeOe MOxkHO yBUAeTh FOmmrep cerousa? Onenure 1mu-
poThI, Ha KOTOPbIX FOmuTep B mpuHIUIE HEe MOXKET ObITH BUJEH CETOJIHS.

Pemienne (8 6asioB):

Taxk kax 26 nexabps ObLIO 3arTMmenue, To JIyHa ObLia B ogHO Touke HeOa ¢ CosHileM, a pa3
B TOT K€ JIeHb IIPOU3OIIIO ITOKPBITHE, TO TaM »Ke Haxomuica u FOuurep. 2 despass FOmurep
OCTAJICS. TIPUMEPHO HA TOM K€ MECTe CPEeJU 3Be3J (OH JBUKETCS 110 OTHOIICHUIO K 3Be3/aM
B 12 pa3 mesennee Cousnna), a CouHile 3a mporre/mie 38 JHed ere CMeCTUIOCh K BOCTO-
Ky or FOnurepa npumepro Ha 30° (Tak Kak IpoIes IMPUMEPHO Mecdll, T.e. 1/12 gacTh roma;
BIIPOYeM, JIJIsl PellleHusl 3aa9u 910 HecyriecTBerHo). Ecim CosHile BOCTOYHEE, TO OHO BCTAET
1 3axouT HemMHOro 1no3xke FOnurepa, ciemoBarensuo FOmurep BujeH Ha yTpeHHeM Hebe.

Tax kak FOuurep ceromnas HAXOIUTCS MPUMEPHO B TOi ToUke, B KoTopoit CosaIle 66110 26 1e-
KabpsI, OH HAXOJIUTCs BOJIU3M TOYKN 3MMHETO COJIHIIECTOSHUsI Ha SKJIUITHKE. Takum obpa3oM,
FOmmrep He JM0/KEH MOTHUMATHLCA HaJl TOPU30HTOM B TexX Mectax, riae CoJiHie He HOJIHIMAeT-
¢ HaJl TOPU30HTOM B JIeHb 3UMHEI'O COJIHIIECTOAHMS, 8 UMEHHO CeBepHee IIPUMEPHO CEBEepPHOrO
MMOJIAPHOTO KPyTa, T.e. oT puMepHo 67° j10 90° c.m.

ITo mamHbIM omHOro U3 MccjaeaoBanuii Macca mnosca Koiinmepa cocrasiger okoso 1% or mac-
col 3emsn. Ilpu momenupoBanun guHaMuKH 00bekToB CoJiHewHON cucrembl mosic Koitnepa
I YIPOINEHUs IMPEJCTaBUIN TIJIOCKAM OYeHb TOHKHUM KOJBIIOM C BHYTPEHHUM PaJIIyCOM
30 acTpoHOMUYECKUX eauHUIL (a.e.) u BHeIHUM pajuycoMm H0 a.e. CKOJIBKO IPaMMOB IIPUXO-
JIUTCS Ha KaKJIbI KBaIPATHBI METP IMOBEPXHOCTU TAKOI'O KOJIbIA !

Pemtenne (8 6asi0B):

WNupivMu cioBaMu, B YCJIOBUE 3319l TPEOYETCs OIEHUTH MOBEPXHOCTHYIO IJIOTHOCTH KOJIBIA.
OnpeenM cHagaIa Maccy Koublla B TpamMmax. Macca 3emim pasna 6 - 102 xr wm 6 - 1027 1,
Toria Macca Kosbla pasaa 0.01-6 - 1027 =6 - 10% .

[Inomaap KosbIla olpeesiseM KaK pa3HOCTb IJIONIA M KPyTa ¢ BHEITHUM PajlyCcoOM U KPyTra
C BHYTPEHHUM PaJIIyCOM:

S = nR5—7R] = n(R3—R3}) ~ 3.14-(50°—307)-(1.5-10'")? = 3.14-1.6-10%-2.25-10%* = 1.1-10*° v*.
[ToBepxHOCTHAS IJIOTHOCTDH OYJIET paBHA

6-10%

Tlo% - 05 I‘/MQ.

MozkHO Jin B KAKOM-HUOY/Ib OJIHOM ITYHKTE Ha TeppuTopuu Poccuu Hab/1101aTh 38€3/1b1 ATbTanp
u Anpaanp? Ussectro, aro B Cankt-IlerepOypre Asbranp omyckaercs: o1 TOpU30HT He HoJiee,
geM Ha 25°, a Ha 9KBATOPE MaKCHMAJbHAS BBICOTA HAJI MOPU30HTOM 3Be3/bI AJbHAUD paBHA
43°. Kpaitngasa ceBepHasd Touka Poccnm nmeer mmpoty 82° c.1i1., KpaitHss oxKHag Todka Poccnm
umeeT mupoty 41° c.mr.

Pemenne (8 6asioB):
Ornennm ckitonenusi 38e37. [lo ycmoBuro BbicoTa Ajtbranpa B HUMKHEH KyJIbMUHAIUU /TSI Ha-
osmromaresnss B Cankr—IlerepOypre e Mmenee —25°:

—25° < p+6—90°=60°+6 —90° = ¢ — 30°.

Orcroma § > 30° —25° = 5°. Takum 06pazoM, ckjIoHeHHe AJIbTanpa MoJOKUTETbHO (HACTOSIIEe
3HAUYEHUE COCTaB/isieT oIt 9°), To ecTh AJIbTanp JIEXKUT B CeBEPHOIT YacT HebGa OTHOCUTETHLHO
HeOECHOTO 9KBATOPA U, CJIEIOBATENLHO, JOCTYIeH JIJisi HaO/IoeHus BO BceM CeBEepHOM MOJIy-
mapuu 3eMJIM U, B 9aCTHOCTH, Ha Bceil Teppuropun Poccun.



MaKCI/IMaJIbHaH BBICOTa HaJl 'OPU30HTOM COOTBeTCTByeT BerHefI Ky.HbMI/IHa.HI/H/I CBETUJIA:
43° = 90° — | — 8| = 90° — |4,

orciona |6] = 90° — 43° = 47°. Ocrajoch ONpeJeTUThCA CO 3HAKOM CKJIOHeHWsI. e 3HaTh,
qT10 AsbHaup — 910 o ZKypasiist, OTBET CTAHOBHUTCS OYEBUIHBIM — CKJIOHEHUE OTPUIATEILHOE.
Ho moxHO morajarbes 06 9TOM 2Ke, eCil YIaCTHUK [PUIOMHHUT, JOBOJMIIOCH JI €My BHJIETDH
9Ty U3BECTHYIO 3Be3jly (U ec/m jia — B Kakoil MectHOCTH). [lis mojasisioniero 60bImHCTBA
Y49aCTHUKOB OJIMMIINQJIbI BUJT AﬂbHaI/Ipa JOJIZKEH 6bITb JOCTATOYIHO 9K30THNYECCKUM (B HEKOTO-
PBIX MeCTaX IIpOBeJCHHNA OJIMMIIMaJIbl OH BHUJICH, HO OKOJIO FOpI/ISOHTa), a 9TO O3Ha4daeT, ITO
Anbaanp — 3Be37a 1okHOrO Heba. [losTomy § = —47°.

st Toro, 4TOOBI 3Be3j1a ObLIA JIOCTYIIHA Jjid HAOJIOIeHNs, HeoOX0ouMa ee MOJIOKUTETbHA
BBICOTA HaJI TOPU30HTOM XOTsI ObI B BEpXHe#l KyJIbMUHAIIN:

0°<90° —p+6=90°—p—47°, ¢ < 90° — 47° = 43°.

Takum obpazom, AbHAMP MOYKHO HaAOJIIOIATH TOJBKO NMPU MIHPOTax MeHee 43°, ITO COOTBET-
cTByeT HamboJiee 10:KHBIM obJtacTsiM Poccum.
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