VIIK 88.4252
BBK 133.52 (035)
M-30

Mapuon Mapuy, [Ixoan Mak-OBepc

M-30 JIYUILIUN CIIOCOB BBIYUUTH ACTPOJIOTHIO. Tom II.
MareMarnu4yecKkre METOAbI U TEXHUKA ToKoBanus. — M.: 2020. —
384 c.: ni.

Ipemnaraemas BaieMy BHUMAHHIO KHHUra «VlaTeMaTHYCKHe MeTOAbI M TeXHUKA
TOJIKOBAHMS» — 3TO BTOPOH TOM U3 CEPUH KHUI' COBPEMEHHBIX aMEPUKAHCKHX acTpo-
noros-npenoaasareneit M. Mapu u Jlx. Mak-OBepc noj o61mumM HazpanueM «Jlyummii
€nocod BbIyYHTh aCTPOJOTHIO».

B ornndue or Apyrux KHUT IO aCTPOJIOTUH, 3TH KHUIH IPEACTABIAIOT co00il yueo-
HMK, COCTAaBJICHHBII HA OCHOBE MHOTOJISTHETO OIBITA NPENOIaBaHUs U IO MpockdaM
YUEHHKOB, KOTOpbIe 00ydanuch mo cucreme M. Mapu u J[)x. Mak-OBepc u cranu xo-
pomnMH acTponoraMu. Bece oHM HamMcaHBI B BHJIE YPOKOB C JOMalIHUMU 33JJaHUAMHA
U TECTaMU.

BTOPOM TOM «MareMaTHuecKHe METOAbLI H TEXHHKA TOJKOBAHMSI» cozep-
KUT MOAPOOHOE U3ydeHHE MATEMAaTHYECKUX METOIOB COCTABICHHS TOPOCKOIA, a TaK-
Ke 00BACHSIECT TOHKOCTH, KOTOpBIE PACIIMPSAT Ballld BO3MOXKHOCTH HHTEPIpETAlUU
TOpOoCKoma.

ISBN 978-5-88875-719-2

© Mapuon Mapu, [[)xoan Mak-2sepc, 2020



Oma kHuea noceswjaemces HaWUM Y4eHUKaM,
no nPoCcbOAM KOMOPHIX Mbl 3ANUCAU 8 GUIE
KHU2U 8Ce MO, YeMy YHUUiu ux e00amu u ymo
«NPonoeedosalu.



ConepxaHue

TIPEMUCTIOBHE . . . o v ottt e
BBEIEHHE . . . . o

HEPBAAYACTD ..............
CHucok ropOCKONOB — 10 OPSAKY, KaK OHU BCTPEYAIOTCA B KHHTE . . . .

Ypok 1. O0mume mpaBmita, COKpaiieHus, HEOOXOIUMBIE CPEJICTBA . . . .

OCHOBHBIE CTIPABOYHUKH,
HEOOXOIUMEIE JIJIST COCTABICHUS TOPOCKOTIA « .+« v v v v e e e v e
Hecxkomnpko ctoB 0 reorpadnaecKoi J0IT0oTe U MUAPOTE . . . . . . . . . .
HacoBblenosscaBCIIIA .. ... e
HeCcKOBKO CITOB O BPEMEHM . . . .« v vv vt vt ee et aieaeaeen
IepeBos cTanmapTHOrO BpeMeHu (Ha ocHOBe PM)
B CPEIMHEE MECTHOC BPEMS . .+ v et veee it ateieateeneaeienennenns
IlepeBox paccTosTHHS BO BpeMsi, HITH TIEPEBO
B OKBHBAJICHTHOE CPEHEE BPeMsI 110 | pUHBHTY ... ... ..o veeetn ..
VYpoxk 2. @opMyIbl 1T BEIYUCIICHUS Ha OCHOBE d(heMepu ]
Ha MOJIJICHD, K 3aMaay OT [PHHBHYA . . . ... oo oi e
®dopmyna 1: Kak onpexenuTs goMa AT POKICHHBIX
70 IOy IHST (MCTIONTB3YS 3(DEMEPH/IbI HA TIOJCHD) « .« o v v vvvev e
®dopmyna 2: Kak orpeienuts MECTOMONOKESHHE TUTAHET . . . . . . . . . .
®opmyna 3: Kak ckoppeKkTUpOBaTh MECTOTIONOKEHUE TUTAHET . . .
®opmyna 4: Kak onpeaenuTs JoMa sl pOXKASHHBIX
MTOCIIE TIOTY/THS, MCTIONB3YS 3(peMepHIbl HA TONACHD . . . .. ... ... .
®opmyna 5: Korga LMTu GMT nomomyaatst .« ..vvvvvoveee e
Ypok 3. ®opmyIibl [Tt BRIYHCICHHUS HA OCHOBE d(heMepH/I
HAa MOJIICHB JIJISI APYTUX TEPPUTOPHL « « .« v vvvvvvvveveevaneaaaeaanns
®dopmyna 6: Beraucienue s TeppUTOPUN
KBOCTOKY OT I PHHBHUA . . . ..o vttt ettt iiiii e
®dopmyna 7: Berauciaenne s TEpPUTOPUH,
HAXOMSIIUXCS K FOTY OT DKBATOPA « « « « « « v v veeeeeeaiiineneenns
®dopmyna 8: O6paszerr it OBICTPOTO U JISTKOTO BBIYUCICHHUS . . . . . .
YPOK 4. ®opmyinbl 1715 BEIYUCICHYSI HA OCHOBE 3eMepu
Ha TIOJTHOYH M OIpeZieNieHIEe TTOJI0KEHHUH TUTAHET, KOT/Ia BpeMst
POMKITEHUST HEMZBECTHO . « .+« v v e vt ettetee et et e e e eee e

17
17
19
20

23

23

25

25
38

.41



+ ConepxaHue +

®opmyna 9: BerunciaeHust Ha OCHOBE 3(eMepr] Ha TOJTHOYb

VTS TOTIONYIEHHBIX POMKIEHIH . « . o o v v v v e e e eie e ennans 65
®opmyna 10: Berancnenne Ha ocHOBE 3()eMepHI Ha MOITHOYb

JUTS TIOCITCTIONMYJCHHBIX POKIACHUM . . . .ot v e e 67
®opmy:a 11: Beruucinenue Ha 0CHOBE d(eMepu 1 Ha TIOJTHOYb

JUTS TIO CIIETIONTYACHHBIX POKACHUM « « .« oooe e vt e e e e e eennnns 68

®dopmyna 12: TTpumep ObICTPOrO U JISTKOTO BBIYUCICHHUS . . . . . . . . 73

Tect 1. [lepBast 4aCTb — MATEMATHKA + .+ « v v v v v vv v eene e 79

BTOPASTUACTD .. ... 81

BBEIEHHUE . . . . 81

Jle¥cTBHs, HEOOXOIUMBIE
JUTSL yCOBEPILICHCTBOBAHUS aHATM3a TOPOCKOTIA . .« v v v v v v v e e v s 81

Ypok 5. AKIIEHTHPOBAaHHOE TIOJIOKEHUE, OTCYTCTBHE CTUXHUH,
OTCYTCTBUC KAQU€CTB, OTCYTCTBHUC aKICHTHUPOBAHHOI'O JOMa

Y HEACTICKTHPOBAHHBIC TUIAHETBI . .+ .« v v v vevveeaeneanaeennenns 83
OTCYTCTBUE CTUXHM BTOPOCKOTIC . ..« v v vvvveeaeieeennenenes 83
OTCYTCTBUE KAUECTBA B TOPOCKOTIIC . . .+« et eveeeeeeanennnns 91
OTCYTCTBUE AKIICHTUPOBAHHOTO JIOMA . .+« v vvvvvvveeennnannnnns 95
HeacneKTHPOBAHHBIC THIAHETBI . . . . o v v v oe e v e e e e 103

VYpok 6. AKLIEHTHPOBAaHHOE MOJIOKEHHE,
OTCYTCTBHE CHELU(UUECKOTO aCleKTa, KoH(pUrypamuu

Y 3aBEPIHATOIIAST TIETATD . « .+« « v v vveteeeeeeee e et neae e eee e 118
OtcyTcTBUE CIIEHUPUIECKOTO ACTICKTA .+« v v v vvvvve e eevnene 118
OTCYTCTBHE KBAZIPATYPBL « -+« v voveeeeeeee et e eene e 118
OTCYTCTBHE OIIOBUIIMM -« « « « v o v vvoveeeeeen e e e eeeee e 119
OTCYTCTBHE COCIMUHEHMS « « « « v v v vvv e e e e e nee e e 122
KoHHTypamum . . . ... ..o 125
3103 1913 (0) 7§ 14 01T v N 128
(O (3 0117 7. (A 133
7 e 1 134
BONBIIOA TPHH . . . . oot 137
ByMepaHT . ... .. 140



Ayumunit criocob BBEIy4YUTE acTpoaoruio. Tom II +
BONBIION CEKCTHITB .« « « v v v ettt e e e et e e 142
MUCTHYECKUAN YETBIPEXYTOIMBHIK - . « « o v v e eeeeaeeaaaeneannnn. 143
3aBEPITAFOIIAS TIETATD -« « « « « v v e e vt v e ee et e et e e e e enn s 144
J 067105 (5 £- s u SR 148

Vpok 7. PETPOTPATHBIC TIAHETBL « « « v vvvvvve vt eeeeeeneeenn s 149
Bpewms1, koTopoe kakast IiIaHeTa IPOBOIUT
B OIHOM 3HAKE 30IIHAKA .+« « v vt ve ettt et e et e e e 158

VYpok 8. BKITFOUSHHBIC 3HAKH H JTOMA « .« . o v v v vvveeeeeeevevnnnnnnns 161

VYpok 9. Bzaumnast perieniiys, KOHSUHbINA AUCITO3UTOP,

MIPaBUTEH TOPOCKOITA U TTAHETA B POKYCEC . . v v vvvvveveeeveanennnns 170
B3auMHAS PELETILIMST . .« o v v v v v v e et e ettt e et e e e e eeeeeens 170
KoHeuHsIit mucmo3uTop u miaHeTa u POKyce .. ..o v vv .. 172
TIpaBUATETB TOPOCKOIIA . . . v vvvv v e e et e et e e e ieeee e 174

VYpox 10. O61re KOHPHTYPAITAH TOPOCKOTIOB . . .« .o v veevavnenes 178

VYpox 11. OOLIHA 0030P TOPOCKOTIA « .+« « v vvvvv e e aeee e aiee e 190

VYpok 12. JIeCITUHHBIC U ABCHAATHIC JIOTH « .+« v vvvveeaeaeeeene 195
JICCATHHHBIC JIOTIH « « « vt vt ettt et ettt e ie e e e eee s 195
JIBEHATIIATBIC JIOTTH .« « v v v vttt e et e et ee et e e e e e e 197

VYPOK 13 JIYHHBIC Y3ITBL .+« v vvvvvvvee e ee e e e e e ee e e 200

VYpok 14. TOTKOBAHNE BEPIIMH TOMOB . . . .« e v vveeeeeennennns 205
2751021110203 81 (01 (0): S0 205
OBeH P Ha BEPIIMHAX IOMOB . . .+ .+ vt vvtttttteeeeeeeeeeeenns 207
Tenen Y Ha 1535100111715 E:D: 1 (011 o) S 214
Brusnerbl IL Ha BEPITHHAX JIOMOB .+« « « v vt v e veevaeanaennnanns 220
Pak 96 Ha BEPIIMHAX JIOMOB . . . .+ e evvvveeeeesneeeeennnnnnns 226
JIeB 8} HA BEPIIUHAX IOMOB .« « .+« et et eeeeeeeeteaennenaennans 232
JeBa T HA BEPIIMHAX JIOMOB . . . ...\t vvvvetttieeeeeeeaeaannnn 237
BeChbI L2 Ha BEPIIMHAX JIOMOB . . .+ o\ e vveveeeeeeeraeeenarnenn, 243
CxoprinoH |, Ha BEPIIMHAX IOMOB . . . .o\ eveeveeeeeerannnns 249
Crpenen ¥ Ha BEPIIMHAX IOMOB . . . . . e v eveeerereearennennnn, 255
K03eP0r Yo HA BEPIITHHE IOMOB . .+« ettt etveeeeenanannenannens 261
Bomoieii AR Ha BEPIITHHAX IOMOB . « « .+ v v v et veveenennennennnnnens 268

+6+



+ ConepxaHue +
Poi6b1 X HA 116700000705 2041 (0] (0) - 275
Kax aHanm3upoBaTh BEPIIMHBI IOMOB . . . . vvvveeeeen e 282

VYpok 15. ACIeKTBI C ACHIEHACHTOM U 3€HUTOM . . .« v v vve e v evn s s 285
TECT .ot 317
TPETBSYACTD .. ... e 319
BBEIEHUE . . o 319
Ypok 16. [InaneTs! Ha BOCTOKE,
MIEPUHATAIIBHBIE 3aTMEHMST, BEPTEKC . .+« e v vvvveeeeieaeaeeenennns 321
ITmaHeThl, TOABIISIOIIMECT HABOCTOKE « « v o v vo v e eeeeteannnnn 321
7 1Y (53 17 S 322
Touka BEPTEKCA . . ..ot 330
R 0100 AN o T:TaTo) 4 (s oy i - 333
ApaOckue 4acTh (MITH QPAOCKUE TOUKH) « .+ . v e vvvveevveaeennnnn 333
ApaOCKHE TOUKH B ACTPOTOTHIH . .+« v v vevveeeeaeaeneanenennes 338
Ypoxk 18. dukcupoBaHHBIC 3BE30BI K KPUTHIESCKUE TPATYCHI . . . . . . . 340
DOUKCUPOBAHHBIC 3BE3MIBL « « « « vt vttt s eneee e eennennns 340
BaxHble QUKCHPOBAHHBIE BBE3IIBL . « .+« et vveeevneennenennns 343
KpPUTHIECKIE TPAILYCBI . . ..ot ee et e e ee e 345
VPOK 19, BeMIIS . v vt vttt ettt 347
Hcnonb30BaHuE MONOKEHUS 3EMJTH B HATAJILHOM FOPOCKOTIE . . . . 347
Ypok 20. [leiicTBrsI, HEOOXOMUMBIC IS AHATM3A « « « « v v v vvv v e e s 350
[MepBoe neiicTBUE — OO 0030 -+« v v vvvvieeie e e 351
Bropoe aeiicTBre — TONIKOBaHUE KaXKIOW 4aCTH TOPOCKOIa . . . . . 352
OPUJIOKEHHUE . ... e 355
Marematraeckue (popMyIIbI JUTI BEIYHCIEHHS TOPOCKOTA . . . . . . . . . . 355
Otetpl Ha TECT | -TIEPBASAYACTDb .. ... 361
OTBETHABOIPOCH3 7 YPOKA . ...t eeeeernneeeeeeinnneeeenn 362
OTBETHABOMPOC U3 8 YPOKA . ... v e vvveieineeiieiiaeneenns 362
OTBETHABOMPOC U3 D YPOKA .« et veeeeeieieiaiaaaenanns 364
O1BeTHaBONPOC U3 L0 YPOKA . ..o ieiiiii e 366
OTBeTHABOMPOCHU3 LLYPOKA ..ottt eviie e eeiiieeeannnns 368

+74



+ Ayumunit criocob BBEIy4YUTE acTpoaoruio. Tom II +

OTBeTHaBOMPOC U3 12 YPOKA . . ..o v 370
OTBeTHABOMPOCH3 L3 YPOKA . ... eaaeeenes 371
OTBeTHABOMPOCH3 14 YPOKA . ... eeeeieeenes 372
OTBETHABOMPOCHUZ IS YPOKA . ..ot 373
OtBetbl HA TECT-BTOPAAYACTD. ... 375
OTBETHaBOMPOC U3 L6 YPOKA . . ..o v 375

VYpok 17. Beruucnenne Touku @opTyHsl v Touku yxa.......... 377
OtBeThl Ha BONPOCBI U3 18 ypoKa . . .. 378
SHAKOMCTBO C ABTOPAMIM . . . . o\ vttt ettt e e ne e 380

+8+



[IpegucaoBue

>0-00<

K aK M BCE OCTAJIbHBIE CHUCTEMATUYECKUE 3HAHM, aCTPOJIOTHUIO
CJIeyeT MPENoAaBaTh U U3y4arh, IPUAEPKUBASCH JIOTUKU U CU-
cTeMbl. XOTs Ha CETOIHAIIHEM PBIHKE CYIIECTBYET MHOKECTBO KHUT
U3 00J1aCTH aCTPOJIOTHH, HO CPEH HUX COBCEM MaJIo TAKUX, KOTOPbIE
MOXHO Ha3BaTh y4e€OHHMKaMH, — 4TOOBI MCIIOJIb30BaTh MX TaK, Kak
MOJIb3YIOTCSl Y4eOHUKAMU B LIKOJIAX M YHUBEpPCHUTETax ISl popMu-
POBaHUs CUCTEMATUYECKOIO IEIaroruueckoro Kypea. Eme Menbuie
CYILLIECTBYET KHUI, B KOTOPBIX MOKHO HAUTH YTO-TO BPOJIE TOMAIIHUX
3a/laHui U TECTOB. JTa CepuUsl KHUT NOJHOCTHIO YIOBIETBOPSET BCEM
BBILLICYIOMSHYTHIM TPeOOBaHUIM

B TedeHne MHOTHX JIeT y MEHsI ObLIa BO3MOKHOCTB HAOJTFOAATh 3a
paboTOi aBTOPOB 3TUX KHHT U BUAETH, HACKOJIBKO OBICTPO UX YUCHH-
KU PUOOPETAr0T HEOOXOAUMBIC 3HAHUS 0 aCTPOJIOTHHU, MPECTaB-
JICHHBIC B JTOW CEepUH KHHUT. S| TakKe 3HAKOM C UX METOJOM IMPEero-
JlaBaHMs, TaK KaK HEKOTOpoe BpeMs paborain ¢ ux yueHukamu. Ha
MOMX YpOKax ObUIO BCErJa 3aMeTHO, YTO UX YYCHUKH UMEIOT 3Ha-
YHUTENIFHOE MPENMYIIECTBO Tepe]] OCTajdbHbIMU. VM jerue maercs
Marepuall, IOTOMY YTO OHH YK€ UMEIOT T€ HEOOXOAUMbIE OCHOBHBIC
3HAHUS W JCHCTBHUTENILHO OBIAJIENI OCHOBAMH acTpoJjoruu. Mare-
pua1, KOTOPBI MPECTABIICH BallleMy BHUMAHHIO B 9TOW CEPUH KHHUT,
SIBJSICTCSl PACKPBITUEM TalHBI YCHEIIHOTO MPENOaBaHKs aBTOPOB —
JIeJI0 He TOJIBKO B OCHOBOIIOJIAralOIIeM Marepyase, KOTOPhId MOXKHO
HaWTH ¥ BO MHOTUX JPYTHX KHUTaX, HO B METOJIE, CIIOCO0E U mociie-
JIOBaTENIbHOCTH U3JIOKEHHSI ITOTO MaTepraia. VICTUHHBIN CeKpeT ux
ycrexa — 9TO METO/| MOAKIFOYEHHST YICHHKOB K ITPOIIecCy 0OydeHHsI.
CoBepIIeHHO SICHO, YTO HEJOCTATOYHO, €CIIM YYEHHK OyleT MpocCTo
CIyIIaTh U JAenaTh 3aMeTKu. Heobxoanmo nudHOe ydacTue mocpen-
CTBOM BBINIOJIHCHUSI XOPOLIO IPOIYMAaHHBIX JIOMAIIHHUX 3aJaHUi H
TECTOB, €CJIU BBl CTABUTE 33/1a4y BBIYYUTH U MIOHSTH TPEIIOKCHHBIC
(axTol.
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+ Ayumunit criocob BBEIy4YUTE acTpoaoruio. Tom II +

B aToli KHHUTE OCOOCHHO XOpOIIO OOBSICHSETCS Marepuail o0
«acleKTaX acleHACHTa U 3eHUTa» 1 00 «aHaJIN3¢ KYCITUI0B JIOMOB.
OTU OIMCaHUS YHHUKaJIbHBI B TOM CMBICJIC, YTO Hpe)ICTaBHeHHBIﬁ
Marepua sBISETCS COBEPIICHHO HOBBIM, OCHOBBIBACTCS HAa aHAJIU-
3ax M JIMYHBIX HAOMIOACHUSAX aBTOPOB 33 PEAIbHO CYIIECTBYIOIIMMU
JFOBMH, KOTOPBIE, O0Opa3HO TOBOPS, KIPOXKHUIIM» CBOW TOPOCKOIIBI.
Kaxnplii acTpoJsior-mpernoaaBareiib, KOTOPbIH MepeaaeT yYeHUKaMm
OCHOBBI aCTPOJIOTUH, UMEET CBOIO COOCTBEHHYIO CHEIHM(PUICCKYIO
CUCTEMY H3JIOKCHHUA MATEMATHYCCKHUX TCXHHUK COCTABJICHUA TOpPO-
ckoma. MeTof, MpeCTaBIeHHBIN B 3TOW KHUTE, MOXKET OBITH JIETKO
MPHUCIIOCOOICH K JI000W CUCTEME U3YyUEHHUsS ATOrO CYIIECTBEHHOTO
paszena OCHOB acTpojorud. MeHss 0COOEHHO BOCXHUIIIAET METOI, 1O
KOTOPOMY aBTOPBI MpEJIaraji pa3jindHble KOMIIOHCHTHI aHalln3a
HaTaJbHOTO TOPOCKOIA — OH JICHCTBHUTEIBHO COOTBETCTBYET €CTe-
CTBEHHOMU JIOTUKE BELIEH.

Ncaak HproToH ckazan: «ImaBHas 1eab JI00OTO MpernojaBare-
751 TOJDKHA 3aKJII0YAThCsl B TOM, YTOOBI OJHAXKIBI OH CMOT CKa3aTh:
TaKOK-TO M TAKOM-TO OBLJIM MOMMH YYEHHUKaMH; 9YTOOBI OH OBLI CITO-
COOEH BbIJIEpXkKAaTh BEC XOTs Obl OJTHOIO €JMHCTBEHHOI'0 YUYE€HHUKa, KO-
TOPBI 3aJie3eT K HEMY Ha IUIeYH U OyJeT criocoOeH BUIETh OOJbIIe
U Jlanblie cBoero yuurens». Mapuon Mapu u J[»xoan Mak-OBepce ¢
TOTOBHOCTBIO MPHUHSUIM 3TO OpeMs U TakKUM 00pa3oM IpeIoKUIN
BallleMy BHUMaHHIO UCKITIOUUTENBHYIO CEPUI0 YUeOHHUKOB 10 acTpo-
joruu. Bce Mbl MOXEM HAyuUTHCS YEMY-TO U3 3TUX KHUT U CAENATh
CBOMU 3HaHMs Ooraye.

Pobep Kapn Ancku
Ban Hyrtie, Kanugopnus
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BBepgeHue

>0-00<

BnepBoﬁ KHUTI'€ 9TOU CEPUU MBI IIPEICTABUIIA BaM OCHOBBI aCTpO-
JIOTUH — OOBSICHWIN 3HAKH 30[JMaKa, IJIAHETHI, 10Ma, aCIIEKThI U
HX B3aMMOCBS3b. Bbl HAyYMIIMCh TOJIKOBAaTh HATAJIILHBIE TOPOCKOIIBI C
MIOMOIIIO KJIFOUEBBIX CJIOB U (ppa3, MpUyeM TOJIBKO TOT/a, KOI1a OHU
MOTYT OBITh IPUMEHUMBI 7151 JAHHOTO TOPOCKOMNA, — U C IOMOILIbIO
COOCTBEHHBIX pacCyKIEHUH U TIIaTeapHOro oToopa. B a3ToM Bropom
TOME BbI ITOJIyYHTE JOIOJIHUTENBHBIE CPEACTBA AJI aHAIU3a ropo-
ckona. Knura cocTout u3 Tpex yacTen:

HepBaﬂ 4acTb HpezmaraeT MaTeMaTu4CCKUC CpCaACTBa IJIA BbI-
YUCJICHUA UM COCTABJICHUSA I'OPOCKOIIA.

Bropas yacte |IIpennaraer cpencrtsa Al yCOBEPILIEHCTBOBAHUS
BAIlIMX CIIOCOOHOCTEH TONKOBAHUS — JIOTIOJHUTENb-
HBIE CBE/ICHMs1, KOTOPBIE MIO3BOJISIT BaM OTKPBIBAaTh
OoJiee TOHKKE, MEHEE 3aMETHbIE YPOBHHU TOPOCKOIIA.

Tperbs yacte |[Ipemnaraer cpeactra st 60see IyOOKOTO MCH-
XOJIOTHYECKOTO WJIM TIOJICO3HATEIHFHOTO MPOHHUK-
HOBEHUS B CyTh JIeJla Yepe3 OIpE/IC/ICHHbIE YyB-
CTBUTEILHBIE MECTA B KaXKJIOM TOPOCKOIIE.

Crioco0 u3nokeHrs: Marepuana B 9TOM KHUTE MOApa3yMeBaeT OCHOB-
HOW ypOBEHb U METO/I NpenoAaBanus B AkBapuyc Yopkion. Marepuai
MIOCTPOEH B BHUJIE YPOKOB, a HE TIaB. Kaxk/IbIil ypOK OCHOBBIBAETCS Ha
HallleM MHOTOJIETHEM OIIbITE IMPETIOJaBaHusl, TIOATOMY MBI MOXEM 3a-
paHee TpeIBUIETh OOJNBITMHCTBO BAIIMX BOMPOCOB. Kak u B mepBOM
TOME, K KaXJIOMY YPOKY €CTh JomalltHee 3a1anue. Ha ocHoBe nenaroru-
YECKOTO OMBITa MBI 3HAEM, YTO CIIEIyeT OOpaTUTh BHUMAHUE YIEHUKOB
Ha MYZIPOCTb CTapO KUTAMCKOM MOCIOBULBI «T0, 4TO yBUIMILB, TO —
3a0y/elilb, TO, YTO YCIBIIIHUIIB — TO 3alIOMHHMIIb, TO, YTO HAITUIIICIIH —
TO ToriMenIb». Eciiu BBl He Oyaere nucams oomauiHue 3a0anus, eCiu
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+ Ayumunit criocob BBEIy4YUTE acTpoaoruio. Tom II +

He Oyzere camu yrnoTpeOssiTh Bce (hopMysibl, BbI BCE 3a0yAeTe, U KpoMe
TOTO — MPOCTO HE TIONMETE HU CyTh aCTPOJIOTHH, HU TPHHITUITHI, Ha KO-
TOPBIX CTPOUTCS aHAJIU3 TOPOCKONa. MBI OYeHb CYACTIHMBEI, YTO CPEIIH
YHCIIa XOPOWUX aCTPOJIIOTOB €CTh T€, KTO CTaJlM acTpoJioraMH OJiaro-
napsi HarmmM Kypcam. OHaKo OHM 0Opes MacTepCTBO HMEHHO OJaro-
Japsi TOMY, YTO MEXIY YPOKaMH CaMH COCTAaBJIUIH M aHAJM3UPOBAIN
MHOTHE FOPOCKOIIBI, JICJIANTU 3aITUCH, 10 HECKOJIbKO pa3 YMTAIIH TEKCTHI,
KOTOPBIC MbI UM JIaBaJIH, ¥ BCETJIa CHOBA M CHOBA TIBITAJIMCH CBSA3ATh BO-
€JIMHO MHOTOYHMCIICHHBIC CBOMCTBA, ITPUCYIIHE OTHOMY YesoBeKy. Kor-
JIa BbI OWMETE OCHOBHYIO MPUPOJTY KAXKIOTO 3HAKA, TUIAHETHI, IoMa U
acIieKkTa, To OyZieTe pyKOBOJICTBOBATHCSI COOCTBEHHOM JIOTHKOM. A HAIITH
OOBSCHEHHUSI, IPUMEPHI, cJI0Ba B (Ppa3bl TMOCITyKAT TOJIBKO KaK HaIpas-
JISTFOIIME, TIO3TOMY HHKOIZIA HE Clieayiite uM OykBayibHO. Eciu 4to-To
Ka)KETCsI BAM OECCMBICTICHHBIM, €CITH BBl HE MOXKETE OOBSCHUTH ITO JIO-
THYCCKHMH TIOCTPOCHUSMH, TO HE HCIONB3ylTe 310! BOT Hare MHeHHE.

B TOT MOMEHT, Korga Bbl 3aKOHUMTE W3yYECHHUE STOW KHHUTH, TO
CMOXKETE CeNaTh OCHOBHOE TOJKOBaHUE JTFOOOTr0 ropockona. Moxer
ObITh, BBl HE CyMEETE OIpeNesIuTh Oojiee ciaadble BO3MOXKHOCTH, Xa-
PaKTEPUCTUKUA WM TICHXOJIOTHYecKre morpedHoctu. s atoro mo-
TpeOyeTcss HeCKOIBbKO JIET TOJIKOBAHUSI TOPOCKOIIOB JIFOAEH, KOTOpPhIE
CMOTYT MOATBEPAUTH Bally npaBoTy. OfHaKko camoe IVIaBHOE, 4TO
BBl JIOJDKHBI IOHATH, 3TO TO, YTO Ka)KIBIA YEIOBEK MMEET COOCTBEH-
HYIO CBOOOJIHYIO BOJIIO U yXK€ TOJIbKO Olarofgapsi STOMY MOXKET caM
BbIOpATh, KaKW€ YacTU rOpOCKoIa OH OyJeT ucnoinb30Batrh. [lolimMute
9TO ¥ HE CYUTANTE CBOUM ITOPAKEHUEM, €CIIH KTO-HUOY/Ib CKaXKET BaM:
«Pa3Be s xapwepuct? Jla Beab s TOIBKO U AYMOIO O AOMe!» — a BbI
KaK pa3 HNCTOJIKOBBIBAJIN CTCJ'IJ'H/IYM B ICCATOM OIOME. Brl JOJIDKHBI I10-
HSTh HICTUHHOE 3HAYCHHE U TIOJIOKEHHUE JIeT1, YTOOBI YKa3aTh YeJIOBEKY
NpaBUIBHOE HAIIPABJICHUE, a I 9TOro TpedyeTcsl BpeMsi, MPaKTHKa
1 3HAHHUC IICUXOJIOTHH, TO €CTh ITIOHUMAaHUEC T-IGJIOBG‘IGCKOI;'I HpI/IpOZII)I.
[TosTOMY — HE TagaTe JyXOM, MACTEPCTBO JIOCTUTACTCS C IPAKTHUKOM.

JKemaem BaM ycriexa U HaJieeMcs, YTO 3HAHUE aCTPOJIOTUHU IIOMO-
KET BaM ITyOKe MOHATh CaMHX Ce0sl U OKPY KaIOIINX.

Iicoan Max-2eepc u Mapuon Mapu
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CIucox ropoCKoOIOB — I10 IIOPAAKY,
KaK OHU BCTPEUYAKOTCS B KHUTE
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I'epman I'ecce
Hxoan Canepienn
Opnu [leiin

Jxex benan
Xenen Kemnep
Anonsd I'mtep
Bpyno Xayntman
Opon OnuHH
Aptypo TockaHuHH
ITertn Xepct
Tumoru Jlupu
Comtoan [ongsuH
Buncent Ban ['or
Bap6apa Xarton
Jloypenc ApaBuiickuii
Maiik dyrnac
Po6un Cmut Actep
VYaitng by
Maxarma I'anamn
Muxkku PyHu
T'oBapn beiikep
Oraen Ham

Ton Kennenu
Comu Gung
®pank Cunarpa
Jxon Kennenn
Yapmns Jluagbepr
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Bapbapa Crpeiicenn
Knunt UctByn
OpcoHn Yannc
Omuin JIMKHMHCOH
Koponepa bearpuc
Ans0eprt lIBetinep
xopmx Ilarron
[Ta6mo Iukacco
HxaBaxapnan Hepy
Mapnon bpanno
Hocud Cranun
3aza ['abop

I'petiem Hom
JIunna Poramrar
bo6 JIunan

Tosapn Koccen
®penepuk [lonen
T'enpu MaHuunN
Hxo Hemer

3y6un Merta
Puuapn UembGeprnen
Jlennu bproc

Kan Knox Knmn
Pozanun Kaprep
3urmyng Opeiig
Yonr ucuei

®apa Pocur



Ypok 1
O01mmue mpaBUAa, COKpAIeHU,
He0OX0IUMbBIE CPEICTBA

Kaxk MBI y2ke IOIUepKUBaIN B IIEPBOM YACTH, HAIIM KHUTH — 3TO
HE HAacleX CKPOEHHBIE MOCOOHS MO acTPOJOTHH. ITO YUYEOHHKH,
HalKMCaHHbIE HA OCHOBE MHOTOJIETHErO ONbITa B IPENOJaBaHUU.
HOBTOMY Hall 1moaxod K U3JTOXCHHNIO BBIYUCIUTCIbHBIX onepaum‘/’l,
HEOOXOIMMBIX JJI COCTABJIEHUS] TOPOCKOMA, TOXKe OyAeT 0COOBIM.
CHadana MbI JaJiuM BCO (pOpMyITy Ui COCTABIICHUSI TOPOCKOIA, a
3aTeM IIar 3a MaroM oObsICHUM, 3a4€M MBI JIeIaeM YTO-TO, KaK MBI
3TO JeNIaeM | TJIe.

Ho MpexKAC BCEI0 BaM HYXHO BbIYYUTH HCCKOJIBKO OCHOBHBIX
MpaBUJl — 3TO U H€O6XO,Z[I/IMBIG JIIA pa6OTBI CpEacCTBa.

IIpaBuao 1 — YUrobsl caenaTh TOYHBIA TOPOCKOM, HYKHO 3HATh
TOYHOE BpeMsi poxaeHUsl. CaMbIM HaJIeKHBIM HCTOYHUKOM 3]1€Ch T1O-
CIIy>aT JaHHbIE U3 KHUTH CBUJIETEILCTB O pOxaAeHUHU. Eciu B aTOM
JOKYMEHTE HE YKa3aHO TOYHOE BpPeMs POKICHHUS (a 3TO 4acTo CITy-
YaeTcsl), TOT/a BaM MPHUIETCS MOUCKATh KAaKOH-TO JAPYTON MCTOUHUK
JAHHBIX — CKa)XeM, CEMEUHBIA JHEBHUK WM apXWBHbIC KHUTU POJ-
oMa, eciy cMokeTe ux HauTh. OOBIYHO HEIOCTATOYHO 3HATH JINY-
HbIE BOCIIOMHUHAHUS YWJIEHOB CEMbH B cTuie: «Mama Jiymaert, 4To 3To
OBLIIO OKOJIO TIeCTH yTpa». [[OHATHO, YTO B TOT MOMEHT Ballly MaTh
BOJIHOBAJIM COBCEM JIpYTHeE BEIlH, a He Yachl. [loaTomMy Bpemst poxk-
JIEHUs CJIeyeT OMpenessiTh Ha OCHOBE KaKONH-HUOYIb 3anucu, Jaxe
€CJIH JIsl 3TOTO oTpedyeTcss MHOTO BpEMEHH U Tpy/a. MHave motom
MOJKET OKa3aThCsl, YTO BCE BAIIM BEIYHUCIICHHS OBLTH TPOJICITAHBI 3PS,
Ho ecnm u mocne Bcex MOMBITOK BbI Oy/leTe HE B COCTOSSHUU TOYHO
OTIPENICTUTh BPEMS POXKIACHUS, OOBSICHUTE YEIOBEKY, YTO BBI ITPOCTO
HE MOXKETe TapaHTUPOBaTh €My TOYHOE UCTOJKOBaHUe. Takum oOpa-
30M, BbI 3aIIUTUTE CaMU Ce0s1 OT HEMPUSATHOCTEH.

Cy1iecTByeT oiHa acTpOJIOruyecKasi akcuoma, KOTOpyIo Bbl BCET-
Jla TOJKHBI MOMHUTH: «TOYHOCTH Ballero TOJKOBAaHUS HE MOXKET
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ObITh OOJIBIIE, YEM TOYHOCTh BPEMEHHM POXKJEHUs, JaThl, reorpa-
(¢udecKoit JOATOTHI M IHUPOTHI, KOTOPHIMU MOJB3YIOTCS BO BpPEeMsI
COCTaBJIeHUs Topockomna». M3-3a ckopocTu BpaileHus 3eMIIH KpyT
30/1MaKa KaXk/lble YeThIpe MUHYTHI IPOXOIUT OJUH I'payc OTHOCH-
TEJIbHO 3eHUTa. HEeKoTopble TOPOCKOIIbI HACTOIBKO YyBCTBUTEIbHBI
10 OTHOLIEHHUIO KO BPEMEHH, YTO OIIMOKAa BO BPEMEHHU POXKIEHUS
Ha YETBIPE MUHYTHI MOKET U3MEHUTH MECTOIOJIOKEHUE JJOMOB WIH
3HAaKOB — 0,[[HOI>'I WM OOJBbIIE TUIAHET U TEM CaMbIM MU3MEHUTH TOJ-
KOBaHHCE.

Hcnonp3yiiTe Bce MMEIOMINECS B PACTIOPSHKEHUN CPECTBA, YTOOBI
ONPEETUTh CAMOE TOYHOE BpEMsI U JIaTy POKIACHUSI.

IpaBuiio 2 — B xHurax, KOTopsie Bbl OyJieTe UCTONb30BaTh, BB
CTOJIKHETECh CO MHOXKECTBOM COKpalieHuid. 3anomuute ux. Ceifuac
BBl BUJIMTE CIIMCOK HanOOJIee YacTO BCTPEUAOLINXCSI COKPALLCHUI!

e ST — CranmapTtHOe BpeMmsl.

e EST — BocTouHOE cTaHIapTHOE BPEMSI.

e CST - lleHTpanpHOE CTaHAAPTHOE BPEMSI.

e MST — CranaaprHoe BpeMmst MayHTeiiH (ropHOii 001acTn).
e PST — TuxookeaHckoe CTaHJapTHOE BpEMs.

e WT — BoeHHoe Bpewms.

e LMT — MectHoe cpennee BpeMmsl.

e GMT - Cpennee Bpems nio [ punBHUy.

e ST —3Be3aHOE Bpems.

e PLR - [InanerapHsIii torapudm.

e CL - I[TocTosiHHBIH Jorapr(M WM NOCTOSHHBIN JIOT.

e LTE — BpeMeHHO! 5KBUBaJICHT reorpauueckoil J0IroThl, TO
e camoe, uto 1 EGMT.

e DST - JlekpetHoe Bpems’.

! AMepuKaHCKHIi BApHAHT JICTHEr0 BpeMeHH, koropoe BBoautcs B CIIIA B koHIle anpens
U JUTUTCS 10 KOHIIA OKTAOPSL.
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e EDT - BocToyHoe mHEBHOE BpeMsl.

e CDT - LlenTpanbHoe THEBHOE BPEMSI.

e MDT - JIneBHoe Bpemsi MayHTeiliH (ropHoit o0nacTn).
e PDT — Tuxookeanckoe JHEBHOE BpEMH.

e PM — OcnoBHoli MepuanaH.

e LMTI - UHTepBan cpeaHero MeCTHOrO BPEMEHHU.

e EGMT - DkBuBaneHTHoe [ puHBHUCKOE CpeHEE BPEMSI, TO Ke
camoe, yto u LTE.

e TCST - I[IpaBuiabHO BEIYHCICHHOE 3BE3/IHOE BPEMSI.

HpaBI/I.TIO 3 — 3anomMHuuTE CICAYIOIIME MAaTEMaTUICCKHE PAaBCHCTBA.

60" (cexynnm) = 1" (MuHyTa).

60’ (munyT) = 1 (rpamyc) wiu 1 gac.

30 (rpamycoB) = 1 3Hak.

12 3nakoB = 360 rpaaycoB, TO €CTh paBHBI BCEMY KPYTY 30/IaKa.

IpaBuiio 4 — Jlaxke caMbIM OTIBITHBIM TIPO(ECCHOHAIBHBIM aCTPO-
JIOTaM Ba)KHO COXPAHHUTh BCE MAaTeMaTUYECKUE BBIYMCIICHHUS, UCTIOIb-
30BaHHBIE TIPU COCTABICHUH TOPOCKOMNA, M JJIsI 3TOTO CYIIECTBYET
HEJNbIA psii TpudrH. MBI peKOMEHyeM BaM COBEpILIATh BCE BBIYHUC-
JTUTENbHBIE OTIEpAIlUU HA APYTOi CTOPOHE JIUCTA, HA KOTOPOM BbI Ha-
YepTWIn Kpyr ropockona. CHOBa U CHOBA MPOBEPSIUTE BHIYUCIICHUS,
4TOOBI OOHAPYKUTH BO3MOXKHYIO OITHOKY. J[pyrue actponoru OymayT
LEHUTh Balll MPO(GECCHOHAIN3M UMEHHO Ha OCHOBE CIIOCOOHOCTH
TOYHOT'O COCTaBJICHMs HAaTAJIBHOro ropockomna. [loatomy nocrapai-
TeCh yXKe ceifuac npuoOpecTH MPUBBIUKY 1pogepsimb CBOIO padoTy.
Bbl Takke JAOKHBI BHIOJTHATH MOJHOCTHIO BCE BBHIYMCIUTEIBHBIC
orepanuu. TouHOCMb U AKKYPAMHOCMb He0OX00UMbi!
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OcHOBHBIE CIIPaBOYHUKH,
HeoOXO0IMBIE IASI COCTABAEHUS rOPOCKOIa

. Ddemepupl — 3T0 OCHOBHOM CIIPABOYHHUK, KOTOPBIH MTOKA3bIBACT TOY-
HOE JHEBHOE MECTOIOJIOKEHIE KAKIION IIaHeThl B TAHHBIIT MOMEHT
BpeMeHH (MOJZICHb WK MOJIHOYB) 10 [ prHBHYY, Ubsi reorpadrdyeckas
nonrora cocrapisierT To4Ho 0 rpaxycoB. MOXHO KynUTh S(eMepuibl
Ha [epHOJ] OTHOTO TO/1a MITH JIECSATH JIeT, a MHoTa Aake Ha ieproa 100
net. Hexoropeie aemeprpl Tounee Apyrux. MoXXHO HCIIONIB30BATh
«Amepukarckre apemeprapr B uznanui ACS Publications, Inc. Tax-
Ke MOYKHO Mcnob3oBaTh 1 «Die Deutsche Ephemende».

. AMepuKaHCKHii atiac, AMepuKaHCKUe reorpapuueckue J0ITOThl
H OIUPOTHI, BpeMeHHﬁIe N3MCHCHUA U BpeMeHHL:Ie 30HBI, OIIATH
e B uznanuu ACS Publications, Inc.

. Atac mMupa, MupoBsie reorpaduuecKkue ITOITOTHl M IHIMPOTH,
Bpemennblie u3MeHEHUs B BpeMeHHbIe 30HbI — u3nanue ACS Pub-
lications, Inc.

. Bpemennsie nzmenenust B CILLIA Mo)xHO HaliTH B aMEpUKAHCKOM
armace.

. Tabmunpr Koxa B uzmanuu ACS Publications, Inc. CymectByer
MHOTO Pa3HBIX KHUT C TaOJIUI[AMH JOMOB — BCE€ OHH ITPABHIIbHBIE
U UIMEIOT CBOMX IMocienoBaresneil. Mol pekomenayem meroz Koxa,
MIOTOMY YTO OH HCIOJIB3YyeT cuctemy lLmammmyca, HO HHTepMepH-
nuajbHbIe (CpeHre) KYCIHIbl JOMOB OCHOBBIBAIOTCS Ha reorpa-
(rUeCcKOM MECTOTIOIOKEHHH.

HeckoAbKO CAOB
0 reorpaUIeCKoif JOATOTE U IIUPOTE
C Touku 3peHus reorpaduu, 3eMiIsl YCIOBHO pa3JiesieHa Ha J1Ba BHJIA

OKpyxHOCTell. OJTMH M3 HUX HCHOJIB3YET HKBATOP KaK TOUYKY OTCYETA,
IPOXOJUT OT BOCTOKA K 3alajly ¥ IPUMEHSAEeTCs UL U3MEPEHUs paccTo-
SIHUSL K CEeBEpY WIIH 0Ty OT 9KBaTopa. JTO reorpapuiyeckue mrpoThL.

Ha mo60ii reorpadudeckoii kapTe BbI yBUIUTE IIU(PHI C JIEBOH CTO-

POHBI. DTO IIHUPOTHI, KOTOPHIE OOBIYHO HA3BIBAIOTCS napairenu. Hau-
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mute Ha kapre 40-10 mapamiens. Bel 3ametute, uro JlenBep B mirare
Konopano maxoaurcst oueHb Onu3ko K 1ol nmuauu. [loatomy Jlensep
HAXOJUTCs Ha reorpadudeckor mupore okojio 40 rpamycoB K ceBepy
oT ’kBaropa. Ounanensb(us Takke HaXOIUTCs Ha HTON Mapaliesy, no-
9TOMY OHA MMEET Ty e reorpauecKyo MUpoTy, 4to U JleHsep.

[TockonbKy 00a 3TH MecTa UMEIOT IPUOIU3UTENBHO OJIHY U TY K€
reorpaguuecKyro MUpPOTy, CIEAYET KAKUM-TO APYTHMM CIIOCOOOM yT-
BEPJUTH SICHOE Pa3INyune MEXy HUMH.

MBs! yrxe ynoMsHy/H, 4To 3eMJIsd OJEICHA Ha 1Ba BUJIA OKPY’KHOCTEH.
BTopoii Buz yCIOBHBIX OKPY’KHOCTEN 1T 3EMITIO BIOJb OT OTHOTO JI0
JIPYTOTO MOJI0Ca — 3TO Mepuouansvl, KOTOpbIe yKa3bIBatOT Ha reorpaduye-
CKY!0 I0JITOTY. Bee MecTa, KOTopbIe HaXOIATCs Ha OTHOM U TOM K€ MEpH-
JIMaHe, IMEIOT OJIMHAKOBYIO reorpayecKyto JOIroTy, TO €CThb MONAEHb
TaM HACTYIaeT TOYHO B O/IMH U TOT JK€ MOMEHT, M HE UMEET 3HAUEHHs, KaK
JIAJIEKO OHU PACIIONIOKEHBI K CEBEPY WU 0Ty OT 9KBATOPA.

Ha kaprte BBl yBUaUTE IMHKHK, 0003HAUEHHBIE IU(PpaMu, UAYIIHE
CBEpXy BHM3. DTO MEpPUJIUAHBI, a TOT, 4TO 0003Ha4eH Kak 0 rpagycoB —
I'punBHYCKHIA.

Yacosrie nogca B CIITA

ATJaHTHYeCcKOe cTaHaapTHoe Bpemsi AST — reorpaduueckast 101-
rora 60 W (4 u.).

Boctounoe crangaptHoe Bpemst EST 75 W (5 u4.).

HenTpanabHoe cranaapTHoe Bpemss CST 90 W (6 4.).
CrangaptHoe BpeMst MayHTeiid (ropHoii o61act) MST 105 W (7 u.).
Tuxookeanckoe cranaapTaoe Bpems PST 120 W (8 1.).
CrannaprHoe Bpems 1js mrata FOxon YST 135 W (9 v.).
CrannaprHoe Bpemst Ha Astisicke 1 FaBaiisix AIIST 150 W (10 u.).
CranapTHoe Bpemsi 151 paiiona bepunra BST 165 W (11 4.).

(ne 3amTpuxoBano) LIITaTel, B KOTOPHIX NOCTOSIHHO HCIIOJIb3YeT-
csl OJHO BpeMs.

(3amrpuxoBano) O06JaCTH, B KOTOPBIX MOCTOSTHHO MCIO0JIb3YeT-
Cfl O/IHO BpeMs.
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[ToaToMy ¢ momol1IbI0 reorpaguueckoil AOATOTHI MbI OIIPEIEIsIeM,
YTO KaKas-TO 00JIACTh HAXOJAUTCSA K BOCTOKY WJIM 3amaay oT I puHBH-
4a, a C MOMOIIBI0 reorpaduyecKoi MUPOTHI OMPEEIIIeM PacIoo-
JKEHHUE K CEBEPY WM IOTY OT 3KBaTopa.

Korga roBopsT, 4To Kakoe-TO MECTO HAaXOIUTCS Ha Takoi-TO M
TAaKOKH-TO Teorpa)uiecKol MHMPOTEe W JOJTOTEe, TOApa3yMeBacTCs
OTpeIeIEeHHOE MECTOHAXOXKICHHE, U OIIMOKH 3/IECh TIOJIHOCTHIO HC-
kirouatotes. [Toaromy JlenBep Haxonutest Ha 104 W 59” u 39 N 45,
a Gunanenbdus va 75 W 11”1 39 N 37°,! u XOTSI OHM UMEIOT TIOYTH
OJIMHAKOBYIO TeorpauuecKyro MMpPOTY, HA OCHOBE Teorpaduueckon
JIOJTOTHl MOXKHO OMNPEIETUTh, YTO OHM HAXOJATCS Ha JIByX Pa3HbIX
y4acTKax MOBEPXHOCTH 3eMIIH.

Heckoapko cAOB 0 BpeMeHH

Bpems Ha 3emie ucuucngercd mo JIBUKEHHIO 3€MJIM BOKPYD
Connamna. Ham, cMepTHBIM, HEOOXOIUM OIpPEACIICHHBINH TMOPSIIOK B
JKU3HU, MBI XOTUM 3HaThb TOUHBIA JI€Hb, BPEMs, I'Ol, MECALl U TaK Ja-
nee. YToObl MOMYUYUTH 3TO, HY’)KHO CJIE€NaTh YTO-TO, YTO OBl HE IPO-
TUBOPEUYNIIO UCTUHHBIM 3aKOHAM MPUPOJBL. 3eMIIs ABUKETCS BOKPYT
CornHLa HE € TOCTOSIHHOM CKOPOCTBIO, M IOATOMY JAE€Hb HE COIEPIKUT
B TOUHOCTHU 24 yaca. YToOBI KOMIIEHCHPOBATh 3TO PACXOXKICHHUE, MBI
JIOJKHBI Yepe3 KaX/ble YeThIpe rojia A00aBIATh €€ OJUH JEHb B
roxy (BUCOKOCHBIH rof). DTOT ke MPUHIHIT NPAKMUYHOCHU TIPUME-
HSIETCS U 17151 0003HaYE€HNS BPEMEHHBIX 30H OTHOCUTEIBHO OCHOBHO-
ro MepunaHa 3emMiIu.

OTHOCHUTETBHO OBEPXHOCTU 3eMJIM BUIUMOE nojoxeHne ComH-
1a KaXK/ble YeTbIpe MUHYTHI npojaBuraercs Ha 60 muis. [lectune-
CATH MHJISIM cooTBeTcTBYeT 1 rpamyc Ha kapre. [lostomy kakiabie
BoceMb MUHYT CoJHIle epeaABUraeTcs Ha 2 rpajayca, Ha 5 rpagycoB
3a 20 MUHYT U cOOTBETCTBEHHO Ha 15 rpagycos 3a 60 MUHYT, TO €CTh
3a onuH vac. | puHBHUCKUi MepuanaH npuHuMaercs 3a 0 rpamycos,

! B Espore reorpaduyeckie KOOpAHHATHI MUIIYTCs ¢ OYKBOit mociie uncen, 0603Ha4ar0-
KX Tpaaychl 1 MUHYTHL. TakuM obpasom, Jlensep naxomures Ha 104° 59° W u 39° 45’
N, a ®unanensdus na 75° 11° W u 39° 37" N.
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