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[aparaH
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CIIHCOK IUTEpaTyPhI

AcTpo-Anxnmusa. PyKoBoacTBO MO TpaH3nTam

[MpenckasaTenbHaga acTponorus — opern 1 XXaBopOHOK
PaboTta ¢ TpaH3nTamu
AndpasuT (rnaBa u3 kHUrn «lpenckasatensHast acTposiorns

TpaH3nTbl

Consp (KapTa COnHe4YHoro Bo3BpaLleHns)

TpaH3nTHaa TeXHUKa B NPOrHo3npoBaHun. CeMmnHap-
NHTEHCUB. Buaeokypc



IIporHocTruyeckre MEeTO/Ibl: BBEACHHUE

[MporHocTnyeckasa actponorua (BeeoeHue B Temy)

1.4T10 onpenensoT KOCMorpamma 1 HartanbHasi kapta?
2.4Yero Ham He xBaTaeT B HaTanbHOW KapTe:
‘3HaHMA 00 ypoBHE peann3aunmn YenoBeka U KOHKPETUKN ero XXU3HW:
-Kak Bcerga, Ham He xBaTaeT BPEMEHMN.
3. O TBOpEHMN MM1pa 1 NPOrHO3NpPoOBaHNN
BbiBoa 1:
BbiBopa 2.
UTo 3aBUCUT OT TOro, KOrga 1 Kem caernaH nporHos?
4. CobbITne, COCTOAHME N NpoLEecc
4.1. CocTosiHVe
COBOKYIMHOCTb TEKYLLNX 3HAYEHNN XapaKTEPUCTUK OOBbEKTa
4.2. ®aKTbl, 3aKOHbI U NPUHLMMNbI
CobbITMs N dakThbl.
CoObITHe Ka4eCTBEHHOE ANCKPETHOE N3MEHEHNE CTPYKTYpPbI
daKkT— 9TO 3aBepLUEHHbIN NpoLecc
CoObITusi 0CO3HaBaeMble N HEOCO3HaBaeMble, OCO3HAHHbIE U HE OCO3HAHHbLIE
[Mponcxonsa BO BHELLUHEM U BO BHYTPEHHEM MUpPE
4.3 lNpouecc
[Tpouecc — 31O NPOTSKEHHOE BO BPEMEHN UBMEHEHNE CUCTEMBI,
nocrnegoBanTenbHad CMeHa COCTOSHUN
4.4 Passutne
npuobpeTeHne HOBbIX Ka4eCcTB, NOBbILLEHNE YPOBHS CITOXXHOCTU CUCTEMDBI



IIporHocTruyeckre MEeTO/Ibl: BBEACHHUE

5. AcTpornormndeckoe nporHo3mpoBaHme
5.1. Hero He onucbiBaeT HatanbHaga KapTa.
5.1.1. OTcyTcTBME MHPOPMALIMM O CUCTEME, B KOTOPYHO BKIHOYEH
YerioBek.
5.1.2. CobbIThE B XXN3HM N COBLITUE B KapTe
5.2. UTOo onucbiBaeT NnporHocTuyeckas kaprta
5.3. UTO nexxmt B OCHOBE MPOrHo3npoBaHns
5.3.1. Unknnyeckme n nnHenHsle npoLecchl
5.3.2. [Nopoxaatouwas Touka
9.4. [porHocTnyeckme TeEXHNKU
5.5. MeToabl NPOrHO3NpPOBaHUA: ANPEKLUNU, NPOrPeccun, TPaH3UTLI
(CpaBHUTENbHAA XapakTepucTnka MeToaoB)
5.6. TpaH3nTbl (BMObI TPAH3UTOB)
TpaH3nTHbIE UMKIIbl: OAMHApPHbIE U B3aUMHbIE
BosBpalleHus (pesontouumn) nraHeT
[MpOTMBOCTOSAHNA MNAaHET, BESIMKNE NPOTUBOCTOSHUSA
3aTtmeHus, Capoc



[Topoxxnaromiast Touka (Kpyr acreKTOB)
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IIporHocTuyeckre METOABI: IIMKINYECKUE

BpemeHHbIe

YTo YTo 4
MacCLUTaOHbIe YTO onucbiBaem
ABUNXETCA paccMaTpuBaem
XapakTre-
PUCTUKMU
- [leproasbl XU3HN
yernoBeka n
Linknbl nnaHeTt n YyerioseyecTsa, Ux pasbl
doasbl LMKMOB. CBfI3aHHble C TeMoMu
JaHHOW NraHeTbl.
B3anMHble UuKnbl HanoxeHune unMKnos.
[1naHeTbl U pasnUYHbLIX NNaHeT MacwTtab  -[llpouecchi,
TOYKU NO peanbHoro npoucxogsiime Ha
3oanaky [1BXKeHune nnaHeT BpEMEHMU 3emMne B Mpoekumn Ha
Mo 304uaKy, YKU3Hb OTOENbHOro
acrekTbl Mexay yenoBeka.
nnaHeTamMmu - YenoBeka B coLMarnbHOM
KOHTEKCTE,
VUYACTBVIOLLIEro B YXXWU3HWU




HpOI‘HOCTI/I‘IGCKI/Ie MCTObI:. TPAH3UTbI

Y10
paccmaTtpuBaem

Y10
OBWXeTCA

BpeMeHHble

XapakTe-

Y10 onucbiBaem

PUCTUKM

TekyLwme
acnekTbl
TPaH3UTHbIX
NS1aHeT U ToYeK
ApYr KApyry n K
HaTanbHbIM
nfaHeTam u
TOYKam

[MnaHeTbl n
TOYKM NO
3ogmaky

PeanbHbin
mMacLuTab
BpPEMEHN
1 OeHb =
=1 geHb

[1BxeHne - mMenneHHbIX
nnaHeT onucbiBaeT
akTyanbHble cdepbl XXNU3HU
n obcroAaTenbcTBa, B
KOTOPbIX MPOTEKAET XXN3Hb
yerioBeka W MPOUCXOaNAT
coObITUA

[BmxeHne BbICTPbIX
nnaHeT onucbiBaet (KX
acnekTbl K HaTasibHOW
KapTe) — AaTtbl COObITUN




I IporHocTYECKME METO/IBI.
TpaHBI/ITBII KaK 9TO BBITJIAJUT

HaTtanbHas kapTa TpaH3uTHas kapTa

XKeHs 03:02:1982 .
Ctapoay6 bpsiHckon obnactu
10:30

TpaH3nTbl Ha 28.09.2013 T.
10:30



I IporHocTYECKME METO/IBI.
TpaHSI/ITBII KaK 9TO BBITJIAJUT

HanoxxeHune
TpaH3uUTHOW KapThl
Ha HaTanbHYo

JKeHsa 03:02:1982 .
Ctapony6 bpaHckon
obnactu
10:30

TpaHanT
Ha 28.09.2013 .
10:30




[IporHocTHYeCKHE METOIBI: IIPOTPECCUH

Y10
ABUNXeTcs

[1naHeTbl u
TOYKU MO
3oanaky

Y10
paccmaTtpuBae
M

[NonoxeHue
NNaHeT N ToYeK
Ha 304Make B
NEHb XXN3HW,
conocTaBnsieMbl
N C rogom

BpeMeHHble U
MaclTabHble
XapakTe-
PUCTUKMH

[1Bm>keHune
NPONCXoanT B
peanbHOM
MacLuTabe
BPpEMEHMN.

3aTtem
yCTaHaBNMBaeMm
COOTBEeTCTBMUE

1 geHb — 1 roa

Y10 onucbiBaem

BHYTpEeHHME n3ameHeHus B
YyerioBeKe, ero
MUPOOLLYLLIEHNE, CODBITUS
BHYTPEHHEW XXN3HU
YerioBeka B CBA3U C
peanbHbIM OBMKEHNEM
nraHeT




I IporHocTYECKME METO/IBI.
[Iporpeccun: Kak 3TO BBITTISIUT

HaTtanbHas kapTa MporpeccrnoHHas kapTa

XKeHs 03:02:1982 .
Ctapoay6 bpsiHckon obnactu
10:30

[Mporpeccumn Ha 28.09.2013 T.
10:30



I IporHocTYECKME METO/IBI.
[Iporpeccun: Kak 3TO BBITJISIIUT

HanoxeHue
[1porpeccuoHHOn
KapThl
Ha HaTasbHYIO

JKeHsa 03:02:1982 .
Ctapony6b bpsaHckom
obnactu
10:30

[Mporpeccun
Ha 28.09.2013 .
10:30




IIporHoctruueckre METOIbI: AUPEKIIUU

BpeMeHHble U

Yto
MacLUTaOHbIe
UTo ABUXKETCA paccmaTpuBa YTO onuckbiBaem
XapakTe-
eM
PUCTUKMU
AcnekTbl
[1naneTbl u
NIIaHET U TOYEK
TOYKM MO 3
e NOBEpPHYTOU
A y KapTbl K YcTaHaBnMBaeMm Co6
CUMBOJTNYECKO 1 COOTRETCTBIE o0bITNA
M OBUXEHUN CO
TOYKaM 1°—1ron
CKOPOCTbIO g
i HaTarbHOW
1°/ ron
KapThl




I IporHocTYECKME METO/IBI.
JIMpEKIIMU: KaK 3TO BBITJISIIUT

HaTtanbHaga kapTa [npekunoHHasa kapTa

KeHs 03:02:1982 .
Ctapoay6 bpsiHckon obnactu
10:30

[npekunmn Ha 28.09.2013 T.
10:30



I IporHocTYECKME METO/IBI.
JIMpEeKIMU: KaK 3TO BBITJISIJIUT

HanoxeHue
ONPEKLUMOHHOU KapTbl
Ha HaTanbHYO

KeHsa 03:02:1982 .
Ctapony6b bpsaHckon
obnactu
10:30

Onpekunn Ha
28.09.2013 .
10:30



IIporHoctruueckre METOIbI: AUPEKIIUU

HanoxeHune
OVPEKLMOHHON KapThl
Ha HaTanbHyo

HanoxeHue
NpPOrpecCMoHHON
KapTbl HA HaTarbHYHO

HanoxeHne
TPaH3NTHOM KapTbl Ha
HaTanbHYo



IIporHocTrnyeckrue MEeTOIbI:
4YTO MBI OyJIEM M3y4aTh B 3TOM CEMECTPE

TpaH3uTbl (BUAbI TPAH3UTOB)
TpaH3UTHbIE UUKIIbl: OQMHAPHbIE N B3aUMHbIE
[MpOTUBOCTOSAHUA NNAHET, BENUKNE NPOTUBOCTOSAHUA
BosspallyeHua (pesontounn) nnaHeT
3aTtmeHusi, Capoc
Pa3bop B3anMMHbIX TPAH3UTHbLIX PACMOSIOXEHUN NNaHET 6e3 CBA3U C HaTanbHOM KapTou
Pa3bop B3aMMHbIX TPAH3UTHbLIX PACMOSIOXEHUN NMNAHET B CBA3M C HaTanbHOW KapToun
* TpaH3nTHble NNTAHETbLI — MPOXOXAEHME NO KpecTaM HaTanbHOW KapThl
* TpaH3uT Yyepes yrnosble goMa
« TpaH3uT Yepes nocrenyroLime goma
* TpaH3nT Yyepes nagarowme goma
* WHrpeccum B 3Haku
* WHrpeccum B goma
* AcneKTbl K HaTanbHbIM NiaHeTam
* HaranbHble NfaHeTbl, NPUHMUMAOLWNE TPAH3WUT, Kak npedbliBatoLlme B
HaTanbHOM JOMe
* HaranbHble NfaHeTbl, NPUHUMAaOLLNE TPaH3WUT, KaK yrpaBuUTENn HaTasbHbIX
AOMOB
8. 3aTmeHus
9. [Hpyrue dpeHoMeHbI

B R



Bonpockl K MPOrHOCTUYECKON KapTe

Bonpockl K MPOrHOCTUYECKOU KapTe:

1. YTO npoucxoauT B HACTOALLNKA MOMEHT — BOMPOC KacaeTca CoObITUN n
NpoLEeCcCcoB

2. YTO MOXeT Nnpou3onTn B onpeaerneHHomM nHTepearne BpeMeHn — —
BOMNPOC KacaeTcs codbITUN U NPOLECCOB

3. Kak byoet pasBmBaTbCsl BO BPEMEHM ornpeaesieHHas Tema, Hanpumep,

nepcrnekTmBbl B y4ebe, pabote, U 1.4



Ileproapl 0OpalleHus IaHET.

Cuaepunyeckum CunHognyeckum

NMnaHeTa

(roagb! (cyT)) (CyTKW)
— 0,241 (88 cyT) 116
P 0615 (225 ¢ym) 584
B 1,000 —
-t B 780
u 11,86 399
29,46 378
BTN 3401 370
X 164,8 368
248,09 366,73

\,] 18,6




CpaBHUTEIILHBIE XapPAKTEPUCTHUKH INIAHETHBIX OPOUT

CpegHun Cupgepuyeckumi CpenHee Bpems Mepvon
CUHOANYECKM 06”eap”§s gpo>;oz<§legmgl peTporpagHocTy
[MnaHeTa 1N nepuog L il inll kel
obpatueHus S, CyT. Mec Mec CyT. Mec
CYTKM
2013
23.02.2013 - 18.03.2013
1 26.06.2013 - 20.07.2013
5 (HO 3aBUNCUT OT 20-10:2003 11112013
Mepkypwii 115,88 88,00 2,93
peTporpagHocTn) 2014
7.02.2014 - 28.02.2014
7.06.2014 - 1.07.2014
4.10.2014 - 25.10.2014
22:12.2013 - 1.02.2014
1 2507 2016=:6:09: 2015
4.03.2017 - 15.04.2017
BeHepa 583,92 225,00 7,5 (Ho 3aBUCUT OT
5.10.2018 - 16.11.2018
PETPOrpaHoCTV) |4 o5 5050 - 25.06.2020
19.12.2021 - 29.01.2022




CpaBHUTEIILHBIE XapPAKTEPUCTHUKH INIAHETHBIX OPOUT

CpeaHun Cuaepwudecknin nepuoa Mepnon
CUHOOUYECKWIA o6palleHus P Cpentee Bpems peTpOrpagHoCTy
[MnaHeTa NPOXOXAEHUSA OAHOro
nepuog obpalleHus c At 5
S, cyTku yT. rogbl yT. Mec
NpUonIM3NTENLHO 70-80
Mapc 779,94 686,65 1,88
2 Mec
NpUBNN3NTENBHO
KOnutep 398,88 4 332,48 11,86 : 3-4 mec /ron
rog,
MpnbnuanTensHo
CaTtypH 378,09 10 759,24 29,46 4 5-5,2 mec /ron
2.5 roga
YpaH
369,66 30 685,64 84,02 7 net 5 mec
HenTyH 367,48 60 187,17 164,8 13,7 rona 5,3 mec
Cenvac 20.7 ropa
MnyTon*
366,74 90 468,85 247,7 |MeHsieTcAa u3-3a 6onbLLION Cenvac 5,3 mec
BbITSHYTOCTM OpOUTHI
[Mepuoabl AMPEKTHOCTH
Y3nbl 18,6 1,5 roga
3-4 oHsA




CpaBHI/ITGJ'II)HI)IG XAPAKTCPUCTUKHN CKOPOCTH IIJIAHCT

MakcumanbHas
U yrrioBasi CKOpoCTb [MpooomKUTENBLHOCTL OnnHa ayrm [epunon
nnaHeTbl 3a 1 AeHb peTporpagHon asbl | peTpporpagHoOCTU | cTauUOHAPHOCTY
(NnpnbnuantenbHas)
CornHue 0,99 ° / peHb
INyHa 14,5 rpag /geHb
Mepkypuit 2,15 °/ peHb 20 oHen 12° 1 AeHb
BeHepa 1,4 ° | peHb 40 pHen 16° 1— 2 gHA
Mapc 45 ‘/peHb 80 oHewn 15
KOnuTep 7 ‘/neHb 4 mec 10° S5 — 6 oHen
CaTypH 7 ‘/neHb 4,2 mec 7it 4 — 8 OHen
YpaH 4 ‘/neHb 5 mec 4° 10 — 13 OHen
HenTyH 3 ‘/neHb 4 mec 3° 10 — 13 OoHen
3 ‘/neHb 28 3o 10 15
MnyToH® | 3aBucut ot asbl, T.K. 5 3 mec 3aBnCUT OT daskl, | 3agycuT ot dhasbl,
obuTta cunbHo ’ T.K. 00OUTa CUNBHO | T« OBUTa CUMBLHO
BbITAHYTa BbITAHYTa BbITSHYTA
Ve 1~ 13 Jnens [1BM>XeHne Bo3BpaTHO HOCTynaT?anoe G S
npeobnagaHnem petporpagHon dasbl




[1pOTNBOCTOAHUSA NMaHET

~

. <
[Mnaneta B MPOTUBOCTOAHNMN

(onnozuyun)

[MpOTUBOCTOAHMUSA
ObIBaOT TONBLKO Y
BHELUHMX NSIaHeT n
cny4atoTcd
eXXerogHo.

Kpome 06bI4HbIX
NPOTUBOCTOAHUN
ObIBaloT eLle u
BernKune
NPOTUBOCTOSAHNS —
Korga nnaHeta
HaxoOUTCHA B CBOEM
nepurenum, T.e.
onuxe Bcero K
COSTHUY, TOr4a Xe
OHa 1 «bnuxe Bcero
K 3emne.

Ho camble Benukue NPOTUBOCTOAHNA — Benuyaniune — CIny4aroTCA Korga eLie u

3emMnsa HaxoauTca B cCBoeM adenum.
[ns Mapca aT1oT nepuog paBeH 15 unu 17 net
Ons KOnutepa — 83 roaa



Benukne IIPOTHUBOCTOSHUA IIJIAHCT.

e

[MnaHeTa B adhenuu [MnaHeTa B nepurenuu
3emns B nepurenum 3emns B adenuu

- &

A SR A
L -fecaatt

MakcmanbHoe MuHumanbHoe
paccTosiHMe Mexay nnaHetamm  PacCTosiHue Mexay nnaHetTamu



Benvkue npoTuBOCTOSHUS IIJIAHET.

Benukoe npotuBoctosaHmne Konutepa. | B aTux ctatbsax noapobHo onucaH
Benukoe npotuBocToaHune Konutepa. Il pacyeT nepmnogoB NPOTUBOCTOAHUN
Benukoe npotusoctoanue Onutepa. il Astop A.A. AMUTpreBCcKui

Bennkue npoTMBOCTOAHMA BEPXHUX NIIAHET NPOUCXOAAT TOoraa, Koraa niaHeTa okaxeTcd
B nepurenum e€ opouTtbl, a 3emna mexay nnaHeton n ConHuem.

OTO 3HAYUT, YTO U NNaHeTa, U 3eMns LOMMKHbI caenaTb CKONbKO-TO MOSHbIX 060p0oTOB
BOKpyr ConHua.

C Kakum nepuoaom NoOBTOPAKTCA BENMUKNUE NPOTUBOCTOAHUSA?
(DOpMyJ'IbI Anda CcBA3N cngepumny4eckoro n CMHoOgun4ecKkoro nepumnoaa o6pau4eH|/|;| MNnJiaHeTbl:

ANS BHELLHUX MS1aHEeT: 1/E-1/T=1/S
ONnga BHYTPEeHHUX nnaHet (rus). 1/T-1/E=1/S
30ecb
T — Cupepuyeckumn nepuop

E — CvHoaunyecknn nepuon,
S — lNepuog NOBTOPEHUIN OANHAKOBbLIX B3aUMHbIX PACNONOXEHUN NiaHeT



Benvkue nmpoTuBOCTOSIHUS — V.

Vv

OTcyYeT Ha4YnHaeM oT Kakoro-nmbo npotmBocTosiHnA CaTtypHa.

CartypH caenaet nosiHbin 06opoT Bokpyr ConHua 3a 29,46 net, — 3a cBou
cunaepuyecknn nepuog odpalleHns OH BO3BpaLllaeTcsa Ha CTapoe MecTo, HO 3eMnu
B 9TO BPEMS TaM HET, T.K. 29,46 — yuncno He uenoe, a 3a 0,54 roga (30-29,46=0,54)
OHa Jernaet poBHO %2 cBOero nosHoro obopota. CatypHOBOro NPOTUBOCTOSAHUS HE

crnyyaetcsl T.K. 3eMns OKa)XeTcsi B COBCEM APYroM MecTe opouThl.

Ho, yepes gBa obopota CaTypHa, T.e. cnycTts 58,9 net 3emna yxe byaet
HaxoanTbca Bonnau nuHum ConHue—CartypH. B npegenax mecsaua 3emMns 4OroHnT
CaTypH, KoTOpbIX ByaeT gocTaTodHO BIN3KO K CBOEMY NEPUrennio N cCHoBa byaeT

NPOTUNBOCTOAHNE, KOTOPOE MOXHO CHNTATb BEJNTNKUM.

NTak, Bennkme npotmuBocTtosHus CatypHa NoBTOPSAOTCA € nepuongom 59 ner.



Benvkue npoTuBOCTOSIHUS IIJIaHET. — U
Benukoe NpoTMBOCTOAHUE

tonuTepa. lliagron A A. OMUTpUEBCKMIA
OpauH obopoT Bokpyr ConHua Konutep coBepluaet Yyepes 11,862 nert, T.e. NPUMEPHO
Yyepes 12 ner.
Tak, MOXXHO CUYUTAaTb, YTO BENMKNE NPOTUBOCTOSAHUS KOnNnTepa NoBTOpATCSA Yepes 12
ner.
OagHako NpoaoIHKNM:
2 obopoTta — 23, 724 roaa;
3 obopoTta — 35,58 6roaa;
4 obopoTta — 47,448 roaa;
5 obopoTtoB — 59,3 10 roaa;
6 obopoToB — 71,172 roaa;
7 obopoToB — 83,034 roga npudnuantenobHo 83 roga.
34ecb ykasaHo 4ncrio obopotoB KOnutepa Bokpyr CornHua n BpeMsi, KOTopoe Ans 3Toro
TpebyeTcs.
83=12x6 +11




Benvkue npoTuBOCTOSHUS IIJIAHET — U.
Benukoe NpoTMBOCTOAHUE

fonutepas iton A A. OMuTPUEBCKMIA

7 obopoToB — 83,02 roga npubnuauTtensHo 83 roaa. u
83=12x6 +11.

OTO 3HAYUT, YTO Cpeam ceMmu nocriegoBaTenbHbIX BEMUKUX NPOTUBOCTOSSHUN LLIECTb
NOBTOPATCA Yepe3 12 net u ogHo 4Yepes 11 ner.

Ecnn B Kakon-To0 MOMEHT BpeMEHM paccTosiHue mexay Konmtepom n 3emnen okasanoch
HaMMEHbLUMM, TO OHO CHOBa BydeT TakuMm ke HanMeHbLLUM Yyepel 7 obopoTos KOonutepa,
T.€. Yepes 83 3eMHbIX roaa.

Tak, MOXXHO cKasaTtb, YTO Yepes 83 roga NoBTOPAOTCS BENMYanLLIne NpoTUBOCTOAHNS
KOnuTepa.

Bripouewm, 4To BenuyamnLiee, YTo BerIMkKoe NPpOTUBOCTOSIHUE, — NMPU HabnogeHnn
FOnuTepa ocobon pasHuLbl HET, T.K. pa3nnyuns B pacCTostHUSX mexay Konutepom u
3eMINEN B 3T MOMEHTbI HEBENUKO, BCEIO HECKOSTbKO MUSITMOHOB KUITOMETPOB, YTO
3aMETHOW POnun He Urpaer.

Okasanocb, 4To B 2010 roay ObIfo HE NPOCTO BENNKOE, a Bennyanilee NpoTUBOCTOSAHME,
cnegylollee BeNMKoe NpOTUBOCTOsIHKE ByaeT 2022 rogy, crieaylollee sennyanilee
NPOTUBOCTOAHME B 2093 roay.



Benvkye npoTUBOCTOSHUA.
Benukoe NpoTMBOCTOAHUE

t ARRLIE08. IRy 1 presckmin

1 o6opoT Mapca — 1,881 roaa;

2 obopoTta Mapca — 3,762 roaa;

3 obopoTta Mapca — 5,643 roga;

4 obopoTta Mapca — 7,524 roaa;

5 obopoTtoB Mapca — 9,405 roaa;

6 obopoToB Mapca — 11,286 roaa;

7 obopoTtoB Mapca — 13,167 roaa;

8 obopoToB Mapca — 15,048 roga, NPUMEPHO paBHO 15 rogam;
9 obopoToB Mapca — 16,929 roga, NPUMEPHO paBHO 17 rogam;
10 obopoToB Mapca — 18,810 roaa.

NTak, 8 obopoTos Bokpyr ConHua Mapc coBepluaet 3a 15 net, a 9 060poToB NpUMeEpPHO
3a 17 net. OTcloga cneayet, YTo BENMUKNE NPOTUBOCTOSAHUS CrnyvatoTca unm vYepes 15,
nnun yepes 17 ner.



Benvkye npoTUBOCTOSHUA.
Benukoe NpoTMBOCTOAHUE

t ARRLIE08. IRy 1 presckmin

NTak, 8 06opoToB Bokpyr ConHua Mapc coBepliaet 3a 15 neT, a 9 060poToB NPUMEPHO
3a 17 net. OTcloga crnenyeT, YTo BENUKNE NPOTUBOCTOSIHUSA CyYatoTcs Unu Yyepes 15,
UnNun Yepes 17 ner.

Mpopomkaem Tabnuiy, onyckas HEMHTEPECHbIEe pe3ynbTaThbi:

47=17+15+15. OTO 3HA4UT, YTO 3a 47 neTt byaeT Tpu BeNMKMUX npotusoctosiHnus Mapca,
NPUYEM OOHO U3 HUX MOBTOPUTCS Yepes 17 NeT U eLLE ABa NOBTOPSTCA Yepes 15 ner.
Hanbuwe npogormkaem Tabnuuy:

79=17+17+15+15+15. CnegoBaTtenbHO, 3a 79 neT 0yaeT nsaTb BEMUKUX NPOTUBOCTOSIHUN
Mapca, npuyem gBa 13 HUX NOBTOPATCA Yepes 17 et 1 Tpu Yyepes 15 ner.



Meproabl BeNUKMX NPOTUBOCTOSAHUN NNAaHeT

CymmapHbIv nepuoa
obpalleHuns 3a n LUKMIOoB

(BbIBMpPaeM Takon,

KOTOpPbIN OT Lienoro ynucna

J1eT OTINn4aeTCA

He bonbLie, Yem Ha 0,02 T.

1,881
3,762
5,643
7,524
9,405
11,286

13,167

15,048
16,929
18,810

47,025 47=17+15+15

79,002=17+15+15+15+17

11,86
23,72
35,58
47,44
59,3
71,16

83,02 = 12x6+11

29,46
58,9

W
T =370 OH

(

T =84,01
w

T =84,01.
w

CuHoaun4eckumn
nepuop YpaHa

paBeH 370 OHEN, T.e.

3a 370 AHen OH
BO3BpalLaeTcs Ha
TO Xe mecTo. Ho 3a

9TO BpeMs Ha 5 rpag

yxoauT 3emns.
Uepes 84 roga
cnaepuyecknm
nepuop YpaHa u 84
cnaepuyeckmnx
nepuoaos 3emMnu
ovavT NbuMenHO

X

T .y =368 OH

C

TX= 164,791

CuHoan4eckum
nepuod HentyHa
paBeH 368 AHEWN, T.
€. 3a 368 OHen OH
BO3BpalLLaeTcs Ha
TO XXe mecTo. Ho
3a 3TO BpeMsi Ha 3
rpag yxogut
3emns.

Uepes 19 umnknos
no 164,79 roga
HenTyH npoxogut
AYry, KpaTtHyto
3131
cugepudeckomy
3eMHOMY rogy —
npouvcxoauT
Bernukoe
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PaccTtosaHue
Bpewms
0o 3emMmnu
[laTa TOYHOIro IKkNunTrnyeckas [SHa4YMMble acnekTbl
(a.e.)
acrnekTta (GMT) gonrota Mapca
0,388 19.09.1830 16:22:19 26°1119"Y uGy
0,373 18.08.1845 25:18:03 25°28'03" X tAX
0,393 17.07.1860 13:24:04 25°0541" W ALUA]
0,377 05.09.1877
0,378 04.08.1892
0,392 24.09.1909
0,373 23.08.1924
0,39 23.07.1939
0,379 10.09.1956
0,376 10.08.1971
0,394 28.09.1988
0,373 28.08.2003
0,386 27.07.2018
0,382 15.09.2035




[ltaHeTsl, KaKk yrpaBUATEIN NEPUOJIOB KU3HU YEIIOBEKA

[Tepuoabl xun3Hm yenopeka (CornacHo Anany Jleo)

OnutenoHocte logbl [NpoxoxaeHu [NpoxoxaeHu T

MnaHeTa — K-BO OHEN
nepuon XNU3HW e 3a1rog e 3a1 mecsy
q 4 ropga 0—4 90° 7°30' 4,058
r 10 net 10 — 14 36° 23 10,146
s 8 net 14 — 22 45° 3°45' 8,117
t 15 net 22 — 41 19° 1735} 15,219
u 12 net 41 — 56 24° 24 12,175
\Y; 30 net 56 — 68 30° 2530 30,438
w 90 net 68 — 98 12 12 91,312
184 net 98 — 4° 0°20' 186,683
X 188

AnnaH Jleo npegnoxun TakouW  BuA
OVPEKUNIN, NP KOTOPOM KaXkaasi nfaHeTa 3a
TOT NEpUoA *XMU3HU YerioBeka, KOTopbiM OHa
ynpasngaeT NpoxoanT BeCb 3o4Mak.

To ecTb ona ( MOXHO HanucaTb Takoe
cooTHowweHue: 360° — 4 ropa

O4yeBngHO, 4YTO 3TN
avpekumn  adpPeKTUBHO
paboTaloT Ha ManeHbKuUX
MHTEpBariax BPEMEHMN,
ans oonbLUNX
MHTEPBAZIOB  OHU  He
9P EKTUBHDI



I_II/IKJIBI B3dUMHOCTH BBICHIUX IIJNIAHCT

MyTauus — CoeguHeHune KOnutepa n CartypHa. Linkn 19.859 ner.
Mpoucxoaat Ha paccTtosHum 123° gpyr ot apyra.

BonbLwas
MyTaums
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