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AkoAouOwvtac tov nALo

lwawvvidn Apyovtia®, Kapayuwpyou Xpuoavin® , Kapaudvn Aavan?, Kapavtla AAe€avdpal,
Marayewpyiov Anurtptoct, Manaloyapric lwavvncl, Manaypriotoc Oeddwpoc?, Mopeupnc-NMavatonc
Anuntptoct, Zivtoc Evdoutoc?, SoupéAnc laowv?, Ttakne Mewpytoct, BAdya Baoikri?, latpibou Mapio®

1 Mpéturno Nuvdoto Zwotuaiog SxoArc lwavvivwy, lwdavviva, EAAdSa, 2 Fevikd AUketo Mebvic
lwavwvivwy, lwavviva, EAAaSa

2 Mlpdtumo Muuvaoto Zwotuaiac SyoAr¢ lwawivwy, lwaviva, EAAada

3 Ekntoubeutikdc, Mpdtumo Mupvdoto Zwotpaiog SxoAri¢ lwawivwy, lwawiva, EAAaSo

4 EknouSeuTikdc, Meviko AUketo Mebvic lwavvivwy, lwdvviva, EAAdSa

NepiAnyn

H mapouoa epyoaoia £xel 0TOX0 va cUUPAAEL WOTE VA Yivouv avTIANTITEG ACTPOVOULKEG EVVOLEC
TIOU £XOUV OXECON HE TOV MTPOCAVATOALOUO MOG TAvVw oth odaipa pe Baon tov AALo. Mo
OUYKEKPLUEVO UE TN XpHon Tou eAeVBepou AoylopikoU geogebra, povteAomoloUe To MPOPBANUA
TOU MPOCAVATOALOMOU Kal SLEpeUVOU UE WG LETABAAAETAL N ywvia TTOU oxnUaATi{ouV oL aKTIVEG
TOU NALOU pE TO 0pL{OVTLO EMIMESO EVOC TOTIOU, OTAV AUTOC LECOUPAVEL OTOV TOTO aUTO, (ywvia
UYouGg) KaL TNV HETPAME Pe pia paBdo kat tn okld tn¢. Emiong Slepeuvole molog eivat o
KATAAANAOG TUTOC TTOU SIVEL TO YEWYPAPLKO TTAATOG EVOG TOTIOU, CUVAPTAOEL AUTHC TNE YWVLOG

Kall uTtoAoyilou e To YewypadLko UAKOG Le BAon TNV wpa TTou 0 AALOG LECOUPAVEL.

NE€erc-KAebLa

MpooavatoAlopog, NALog, ywvia 0Pouc, NALakr anokAlon, YewypopLKEG CUVTETAYUEVEG

MEGOAOz:

AkoAouBoupue tn StepeuvnTikn pEBodo povteAomolwvtag To TPOBANUA e TN Xprion Tou

eAelBepou AoylopikoU geogebra
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EIZATQrH

H mapadoxn otL ot W6éeg mou oxnuatilouv ta madld eival onUAVTIKEG 08NynNoE O €PEUVEG,
OXETIKA HE TN Olepelivnon TNG KATAvOnong evvolwv kot datwvopévwy Actpovoulag. (2.
Owkovouiéng, k.a., 2011). EmPePalwoaple QUTEG TG SLATILOTWOELG LE OXETIKO EPWTNUATOAOYLO
TIou amevBuvape otoug HaBbnTtég Twv oxoAsiwv pog (M.I. Zwowpaiag kat FEA Medvig lwavvivwy,
adnUOCLeEVTA ATIOTEAECUATA), OTO EPWTNHA TIOLA ElvaL N Yywvia Tou oxnuatilouv ot aktiveg Tou
AALOU pe To opllovtio emimedo evog TOMOU OTAV QUTOC peooupavel, To 37,9% Twv padntwv
Bewpel O0TL 0 NALOG pixVveL TG aKTiveg Tou KABeTa 0’ autdy, To 25,2% OTL AUTO CUUPALVEL LOVO
HEPLKEG POPEC Kal povo to 18,3% yvwpilel OTL 0 AALOC pixveL KABETA TIG OKTIVEC TOU POVO O€
OPLOUEVOUC TOTOUC. ALEPEUVACAUE TNV AMAVINGH, OTO TIAPANMAVW £PWTNUA, KOOWE Kal Tov
TPOTIO LIE TOV OMOL0 UMTOPOUE VA TIPOCAVATOALOTOUUE 0Tn odaipa pe Baon tov NALO, KAVOVTAG
Xpnon tou eAelBepou AoylopilkoU geogebra, eAmilovtag va ocupPdaloupe wote va yivouv

KATAVONTEG BAOIKEG AGTPOVOULKEG EVVOLEG TIOU EUTTAEKOVTAL OTNV PEAETN A,

H FQNIA YWOY2

KaBwg n yn meplotpedetal yUpw armo Tov Aova TG Evag mapatnenThg o €vayv Tomo BAENEL oToV
oupavo tov AALo va kveitatl and AvatoAr mpog Avon. O AALog ivat oto PnAdtepo onueio tng
nopeiag tou (ZeviB) 6tav Bpebel mavw amod Tov peonuPpLvd Tou TOTOU OToV omoio BplokeTal o
napaTnENTNG. AEUE TOTE OTL 0 NALOG LECOUPOVEL GE OLUTOV TOV TOTIO, N SLadOPETIKA OTL AUTOC O
TOTOG €XEL NALAKO peonuépLl. Elval pavepd mwg to nAlako peonuépt dev tautiletal pe TO
peonuépt (wpa 12:00) tou XpNOLUOTIOLOU UE OTNV KABNUEPLVOTNTA LOG TTOPA LOVO OTOUG TOTIOUG
Tiou Bpilokovtal otov peonuPpLvo tou Mkplvoultg Kot mwe 0 NALOC LECOUPAVEL TOUTOXpOVA OE
O0Aou¢ Toug Tomoug mou Bpiokovtal otov 6o peonuBpvd. Me adAAa AdyLa, oL TOTIoL TTou €ival
otov (610 peonuPpvo €xouv NALOKO peonuépt TNV idla xpovik otiyur). Ovoudloupe ywvia
UYoug TNV ofeia ywvia mou oxnuatifouv oL aktiveg Tou AALOU e To 0pLlovTLo eTtimedo evog

TOTIOU, OTAV QUTOG MECOUpPAVEL.
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Kata tnv neptpopd tng yng yupw amod tov NALo, o afovag neplotpodr tng yng Sev eival kaBetog
oto emninedo nepldhopdg TG yns yupw amo tov nAo aAAd oxnuartilel ywvia € =23,45°. ewkéva 1

(F. Katolylavvng).
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Ewkova 1: mepldpopd tng yng yupw amod tov nAto

AuTO €xeL oav amoTéAeopa To GpaLVOUEVO TwV EMOXWV KABwS n I'n KAvel pia mAnpn nepidpopd
yUpw armod tov NALo amnd ta AUTIKA TPog AVATOALKA.

H lTwvia mou oxnuatilel n guBeia yn-nAlog pe tnv mpoBoAn tng oto emninedo tou lonuepvol
ovopaletal HAwakn anokAton kot cupBoAiletat pe 6. H andkAlon, onwg Oa avadépetat otnv
epyooia yla cuvtopia, maipvel TiHEG oto Staotnua (-23.45°, +23.45° ), onwg daivetal otnv

gwova 2 (. Katolytavvng)
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Ewkova 2: Twvia nALakng amokAong, &

Yniapyouv mivakeg (AApavak) mou Sivouv tnv TN TnG ywviag 8 yia kKaBe pépa. MepIKEG TUUEG TNG

daivovtal otov mivaka 1. HAEKTpovIKOG OUVOEGHOC LE ETNOLEG TLUEG TNG 6, OTO MAPAPTNHUAL.

Ffwvia anokAlong & Huepounvia

23.45 22 louviou

20 21 Mailou kat 24 louAiou

15 1 Mailou kat 12 AuyouoTtou

10 16 Anplhiou Kat 28 Auyouotou

5 3 Amnpliou kot 23 ZemtepPBpiou

0 21 Maptiou kat 23 Zentepuppliou
-5 1 Maptiou kat 6 Oktwppiou

-10 23 OeBpouapiou kat 20 Oktwppiou
-15 9 OePpouvapiou kat 3 NospPpiou
-20 21 lavouapiou kat 22 NoguPpiou
-23.45 22 AexkepPpiou

Nivakag 1
Mpokelévou va SlepeUVACOUE WG N HeTaBoAn tng ywviag 6 embpd otnv TN TNG Yywviag
UPouc, KataokeuAloupe oto eAsUBepo Aoylopiko Suvapkng Nrewpetpiag, geogebra, Apxeiol,
(to mpwtokoAo katackeung Slvetal oto mapApTNUA) Evav PEYLOTO KUKAO TIOU TIAPLOTA TOV
HEONUPBPLVO €VOC TOTIOU. ZNUELWVETAL HE KOKKLVO XpWHO 0 dfovag mepLotpodn TnG yng, Ue
TIPACLWVO O IoNUEPLVOC , KOL UE TIOPTOKOAL YPOAUUEG OL QKTIVEC TOU NALOU. H SLOKEKOUUEVN
Katakopudn ypapun eivat kabetn otn SlevBuvon Twv akTivwyv Tou RAOU Kal dtaxwplilel to
nuiodaiplo tng yng mou dwtiletat anod tov AALo (LEpa) amd autd mou dev BAEneL nAO (vixTa).

To pépog t™¢ yng mou dwrtiletar amdé tov NAO0 €lval autd mou eival XPWUOTIOUEVO.
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Kataokevaloupe

emiong évav dpopéa e Tov omoio Ba petaBAAoUUE TNV TLUA TNG ywvia 6. Ztov mivaka 2 paivetal
N ywvia 0Poug StadopeTikwyv TOMwY Tou dlou peonuppLvol yla SLadpopETIKEG TIUEG TNG YWVIOG

5.

Tpémikde Kapkivol

OMIKAC AYOKED

6=23.45° 6=12°

Nivakag 2: Twvia VPoug Tonwv Tou (Slou peonuPpvou yla SLadopeg TES TN Yywviag &

It 21 i 22 Maptiou kaBwg kat otic 22 i 23 ZentéuPpn, civat 6=0, otic 21-22 Maptiou tO
Bopelo nuiodaiplo Bpioketal oe Eapvn lonuepia evw to Noto oe OBwonwpLvn lonuepia. ZTig
22 -23 JentépPBpn to aviiotpodo (To Bopeto nuiodaiplo Bpioketatl oe GOwonwpvr evw to NOTLO

Kat otig SU0 MEPUTTWOELG

oe Eapwn lonuepia).
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o nAwog MEDTEL KaBeta

OTOV LoNUEPLVO OTOV HECOUPAVEL, OTWG daiveTal oto avriotolyo oxnua otov mivaka 2. Ta duo
nuwodaipta AapBavouv to idlo mooo aktvoBoAiag kat n Sldpkela tng nuépa eivat idla yla 6Ao
tov mAavAtn. H ywvia 0Youg evog tomou  eAattwvetal KabBwg OMOPOKPUVOUAOTE oo TOV

lonuepPLVO, OTWG

emBeBaLwvVouV Kal oL LETPHOELG LE TO AOYLOULKO.

2t 21 | 22 louviou n ywvio & AapBAavel T HIKPOTEPN TN TG, 6=-23.45° (ueyaAUTepn KaTA
amoAutn ) . O Bopelog moAo¢ kAlvel mpog tov NAto. Ot akTiveg Tou NALou OTaV LECOUPAVEL,
MEPTOUV KABETA OTOV TPOTUKO TOU KOpPKivou, o omoiog AauBavel to peyaAUTEPO OGO
aktwvoBoAiag. Auth tnv nepiodo to Bopelo nuodaiplo Ppioketal oto Oepivd HALOOTAOLO EVW TO
Notlo oto Xelpepvd HAlootdolo. 1o Bopelo nuiodaiplo €Xoupe Tn HEYOAUTEPN UEPA EVW OTO
NOTLO TN HKPOTEPN. EXoupe 24 wWPEC PEPA 0TNV APKTIKN Kal 24 wPEeC vUXTA OTNV AVTapPKTIKN. H
ywvia UPoug HELWVETAL KABWE AMOUAKPUVOUOTE Ao Tov TPoTikod Tou Kapkivou. (mivakag 2)
It 21 ) 22 AekeUPPLOU N ATIOKALON €XEL TNV LEYAAUTEPN TLUN TNG, 6=+23.45°, (ueyaAUTEPN KoL
og amoAutn tun). O Bopelog moOAog amopakpUVETAL oo tov HALo. Ol akTiveg Tou HALOU TEPTOUV
KABOeTa 0TOV TPOTILKO TOU AlyokepoU. 2T0 BoOpelo nuiodaiplo E€xoupe XeUEPLVO NALOCTAGLO Kal
oto NOTLo Ogpvo. Autr) TV Nepiodo £XOUE TNV UIKPOTEPN HEPA OTO BoOpeLo nUIodhaipLo Kal Thv
peyaAutepn oto Notwo. H viuxta Stapkel 24 wpeg otnv ApPKTIKA KoL N pEpa 24 WPEG OTNV
AvtapkTikn. H ywvia Uoug Tou TOmou eAATTWVETOL KABWC AMOUOKPUVOUAOTE armd Tov TPoTiko
Tou Awyokepou, (mivakag 2). AAayn Tng TG tng & pe tn PBorbsla tou képoopa Oeixvel TL
oupBaivel ot evOLAUEDEG KATAOTAOELG: TL yivetal yia |6]<23.45°. NapatnpoU e OTL TOMOL PE
vewypadiko mAdatoc ¢p=5, SExovral TIC aKTIVES TOU NALOU KABETO TO NALOKO HECUEPL EVW OCO
OQTMOUAKPUVOLOOTE amod QUTOV Tov TOmo mavw otov dlo peonuPpwvod, n ywvia vdoug
e\ATTWVETOL 2TOV Ttivaka 2 yla 6=12° tomol pe $=56=12° Notia S€xovral tov Ao Kabeta.
Avtiotolya cuumnepdopata loxvouv Kat av §=-12° énou oL tonol pe ¢p=56=12°Bopela Ba dexBouv

kKaBeta tnv aktivoBolia. Eival pavepd mwc n ywvia UPoug maipvel TNV PHEyLOTn TLUA TG, 90°,
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HOVO OTOUC TOTIOUC TTOU

Bplokovtal avapeoa and Tov TPOTIKO ToUu KapKivou Kal ToV TPOTILKO TOU ALyOKEPOU, TNV NUEPQ
nou $=6. Emiong mapatnpoUpe MwE yLa JLa CUYKEKPLMEVN TLUA TN amokAlong &, n ywvia UPoug
e€aptatal ano to yewypodikd MAATOC TOU TOTOoU.

3TN CUVEXELA TTAPATNPOUUE Tov (610 Tomo oTig lonuepieg kat ta HAlootaola. M.y témog otov
TPOTIKO TOU Kapkivou, n ywvia vPoug sivat 90° av €xoupe Oepwvd HAlootdolo oto Bopelo

nuwodaiplo, 66.5° otav éxoupe lonuepia (Bepvi n GOwonwpLvh) kat 42.6° dtav EXOUUE

Xeluepvo HAlootaolo oto Bopelo nuiodaipto. (Mivakag 3). Tnv iSla moapatrnpnon KAVOUUE Kot
yla omolodnmote aAhov tomo. MNapatnpoupe dnAadn otL n ywvia DPoug eaptdtal Kal amo Tnv

TN TN amokAlong 6.

Oepvo HAlootaowo 6 =- lonuepia 6=0 Xewepvd HAlootaolo

23.45 6=+23.45

i=0°

TDDWII@

Long@Eprme ===~

Nivakag 3: FTwvia 0Poug Tou TporikoL Tou Kapkivou yia Stadopeg TLHES TG Ywviag &

Eival emtiong pavepd nwe kabwg n I'n meplotpédetal yupw amod Tov aova tng, n ywvia tou UPoug
elval (6ta yla 6Aoug Toug Tomoug mou Ppiokovtal otnv Wbl TapAAANAO yla Lo CUYKEKPLUEVN
uépa (6=0tabepod). Emopévwe n amokAon & kat to yewypadikd mAAdTog ¢ tou tomou sivat duo

TLAPAYOVTEG TIOU EMNPEAIOUV TNV TLUA TNE Ywviag UPouc.
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H ywvia vjouc Kata TN

SlapKeLa TOU NALaKOU peonuepLlol, UTtoAoyiletal e ouyxpova epyoleia e HeEYAAn akpifela.
TNV apXoLdTnTa N LETPNOH TNG YLVOTAV LE TOV AoTPOAABO Kal ETA TOV 16° alwva Ue Tov e€ava.
310 TUUVAOCLO TN HETPNOOUE XPNOLUOTIOLWVTOC pABdo 1 pétpou Kot Tn oKld tTne. 2tig 15/05/2018
KAVOE LETPAOELG WOTIOU Va BPOUE TN UIKPOTEPN OKLA. 2TIG 1.33 W TOTUKN wpa N OKLA €LXE TN
HLKPOTEPN TLUA TNG lon pe 37.3cm. ‘HTav n oty mou elYape NALAKO LECNEPL OTO CXOAELO MOG.
Yroloyioape tnv edamtopévn TNG ywviag &py=100cm/37.3cm=2.6809 kalL amd TOUC

TPLYWVOUETPLKOUG TIIVOKEG TNV Ywvia y=69.5° mepimou. Itnv katackeun pog (Apxeio 2), mou

TEPLYPADETAL OTN CUVEXELQ, SIVOUUE OTN Y TNV TN TIOU BPAKOUE OTOV TOMO HE YEWYPADIKO
mAatoc $=39.6° ( Tou oxoAeiou pag) kat BAEnoupe 6TL 6=19°. Ot mivakeg tnv 135 pépa Tou XpoOvou
(15/05/2018 ) 6ivouv 6=18.79° . ApKeTA KaAr TPOCEYYLON HLOG KAl n ywvia Bp€ébnke katd

TPOCEYYLon amod TouG TVAKEG.

MPOZANATOAIZMOZ 2TH ZOAIPA ME BAXZH TON HAIO

YToAoyLopoG Tou yewypadLlkol MAATouG Le Bdaon tov RALo.

MNa va Bpolue T oxéon tng ywviag VPoug e Tn ywvia & kal to yewypadikd mAdtog ¢, evog
Tomou, Bewpol e otnv kataokeun pag, (Apxeio 2, mpwtokoAlo Kataokeung oto Mapaptnua),
onueio E mou Ba maplotd £vayv Tuxaio TOMo Tou peonuBpvou, yewypadikou mAatouc ¢ (oxnua
3). Metakwvwvtag To onueio E Pplokopaocte o omoladnmote B€on oto Bopelo 3 oto NoOTLO
nuiodaipto. H ypapur NH eivatl to opilovtio eninedo tou tOmou kot n AP gival n Katakopudn
ToU tomou. Ovoudlou e y T ywvia Uoug otav o Tonog eival oto Bopelo nuiodaiplo katv, otav
0 Tomo¢ eival oto NotLo. Ot urtoAoylopol Ba Yivouv PE TNV CUMMANPWHATIKI TNG ywviag UPoug
Tou tn cupPoAiloupe pe B (6=90-ywvia LPoug).

Av 6=0 ol aktiveg Tou nAtou médtouv Kabeta otov lonuepvo. (oxnua 3a).
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Elval 0=¢ wg evtog- €KTOG Kal EMITAUTA TWV TtapaAAAwv moptokaAl euBelwv (aktiveg tou nAtou)
HE TEuvouoa TNV AP. Emeldn) 6+y=90° £xoupe ¢p+y=90° onote $=90-y, (lonuepia 6=0, Té6MOC OTO
Bopelo Hulodaipto). MN.x. to oxoAeio pag (eivat oto Bopelo Hulodaiplo). YmoAoyiloupe tn ywvia
TWV aktivwyv Tou AAou pe to oplldvtio eninedo oe meplodo lonuepiag (pe tn HéEBoSO TG
paBdou) kat eivat y=50.31° dpa to yewypadikd mAdatog ¢=90-y=90° -50.31° =39.69° Omwg
eruPBefalwveTal Kot amo To AoyLlopko, oxnua 3B. H tun mou divetatl amo to Google Earth sivat
39.658453°. MetakivoU e To onpueio E wote o tonog va Bpebet oto Noto Huwodaiplo (Mepiodog
lonuepiag) (oxnua 4a). MNa tov idto Aoyo, oxvel $p=90-v. O petproelg emPBefatwvovTal Kal ano

TO AOYLOULKO (oxAuadp).

T *—

4=10° Bopeiogdhog  9=10
Bapeiog MoAd g

@

o

loruEpIveg M

lomuEpIviC

o 1
Nujnncrl'lo'hng

IxAua 4a Zxfua 4P

Av 6>0 O Bopelog MoAog amopakpuvetal amno tov NALo. Eival n mepiodog petafv OOwvonwpLvng
lonuepiag kat Xelpeptvol HAlootaciov kabwg kat n mepiodog petafy Xelpepivou HAlootaoiou
kal Eapvng lonuepiag. E€etaloupe tnv mepimtwon 6=15°. TNa tnv kaAvtepn pPeAETn xwpiloupue
TO HEPOC TNG YNNG TTou PwtileTal amod tov NALo o€ 4 pépn onwc dpaivetal oto oxnua 5. tn Béon 1
(pol xpwua) Bpiokovrtal oL TomoL tou Bépelov nuiodatlpiov mou eival avaueca otov lonuepvo
Kol TNV Katakopudn. OLtonol népa amnd tn Béon 1 dev €xouv NALo auth tnv nepiodo ( ApKTikn).

Yt B€on 2 (Lavpo XPWHA) AVKOUV OL TOTIoL Ttou €ival oto NOTLo nulodaiplo aAAd mavw amno
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Vv euBeia yng- NAou (opwovtia), otn Béon 3 (Bahacol xpwpa) ot oMol tou NOTLOU
nuiodatpiou mou eival avapeoa anod tv eubeia yng- nAtou kat tov Notwo MNoAo kot otn B€on 4
(kOkkvOo Xpwpa) ot tomotl tou NOTwou nuiodalpiov avapeoca oto Notwo MoAo kot tnv
katakopuon. Av o tomnog E Bploketal otn B€on 1, oxnua 6%,

—'_.—

no D=1618°

Zxfina 5 Ixfina 6a Zxfina 68
TIAPOTNPOUUE OTL B=p+8 WC EVTOC- EKTOG KAL ETUTOUTA TWV TOPTOKAAL TOPpAAAAAWY YPAUUWV
HE TEpvouaoa tnv AP. Apa ¢=0-8. OL untoAoylopol ermuBefatwvovtal Kal amnod T UETPrOELS TOU
AoylopikoU (oxnua 6B). AANaloupe B€on oto onueio E wote o tomog va Bpebel otn Bon 2,

oxnuoa 7.

Iy peanig Legies praig

Némakllahoc

IxApna 7 IxAHa 8
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Elval 8 =6-¢. Apa p=6-0. OLunohoyiopol emiBeBatwvovtat and to AoyLopKo (oxiua 7). Ao tnv
T TNC ywviag & Ba e€aptnBel oot amnd toug Tomoug tou Notou nuodaiplov pe yewypadiko
mAdtog $<23.45° Ba Bpebouv otn Béon 2. Ziyoupa OpwC eival petaty tou lonueplvol Tou
Tpormikou Tou Alyokepou. Av o tomog E Bploketal otn B€on 3 (oxnua 8), unmevbupiloupe OTLV N
ywvia 0UPoug o auth TNV MEPLMTWON, TapatnpPoUue OtL B=¢-6 dpa ¢=0+86. OL umoloylopol
ermuBefatwvovtal Kat anod TG LETPAOELG TOU AoylopikoU (oxnua 8). H iSta oxéon oxVeL Kal otav
0 TOMOG eival otn Béon 4.

Av 6<0 o Bopelog MoAog kAivel mpog Ttov AALo. Eival n mepilodog petatu Eapvng lonuepiog kot
Oeplvou HAlootaoiou kabwg kat n mepiodog petaty Oeplvou HAlootaoiou kat QBvomwpLvng
lonuepiag. toug umoAoylopoug n ywvia & Ba tooutal Pe TNV amoAUTn TN TNS. To apvNTIKO
npoéonuo SnAwvel 6tLo lonuepvog eival KATw amnod tnv opllovtia ypoapun. H 6éon 1 meptdapBavel
TOUG TOTIOUG HETOEL KaTtakopudng kat Bopelou oAou. H B€on 2 autoug amno to Bopelo Moo Ewg
™V opllovtia ypapun, n 6éon 3 anod tnv oploviia €wg tov lonuepvo kat n 6éon 4 amod tov
lonuepLVO HEXPL TNV KOTaKOPUDN Ypauu. MetakivoUue Tov kKEpoopa wote §=-19 (tuxaia Bon)
Kal To onueio E wote o tomog Bploketal otn Béon 1 (oxAua 9), kaL otn cuvéxela otn B€on 2

(oxAua 10).

Nomogllodog NérlocTlohas

Ixnua 9 Ixnua 10
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Ko otig duo neputtwoelg mapatnpoupe ot 0=¢-6. Apa ¢p=0+8, dnwg emiBeBatwvetal KaL amno
TO AOYLOULKO. Av 0 TOTOG €lval otn B€on 3, oxua 11, mapatnpoUue otL

ESCEL LS

"y -
Ifrnt Speiis Irnpspeigis N

Nérogllhlog
NarlogIldAog -
' e A

Ixnua 11 Ixqua 12

0=6-¢ Aoyw tng maparinAiog. Apa ¢=56-0. OL tomoL mou pmnopel va Bpebolv otn B£on 3 €xouv
YewypadLko mAAaTog arno 0° €wg 23.5° B SnA oL tomol avapecsa amno tov lonpepLvo Kal ToV TPOTILKO
TOUu Kapkivou. E€aptdral and tnv Tiun tng ywviag 6. Av o tomnog eival otn Béon 4, (ZxAua 12),
TAPOTNPOUUE OTL B=p+5 apa ¢$=0-6. EmPePfaiwvoupe ta amnoteAéopata epdaviloviag Tig
HUETPNAOELG PE TO AOYLOULKO (oxnua 12). Ot umoAoylopot pag emaAnBevovtal yla kaBe 6<0.
Jupnépacpa

Av 6>0, (meplobog petalu @Owonwpvng lonuepiag - Xewpwepwvou HAlootaciou - Eapivig
lonueplag yla to Bopelo nuiodaiplo) yia toug tomoug Bopeta tng opll{OVTLOG YPAUUNG LOXUEL O
Tonog ¢=]0-8| evw yLa ekelvoug mou eivat votia o tumog ¢=0+8. To avtiotpodo oxvel yia §<0
(meplodoc petafl Eapivng lonuepiag - @gpvol HAlootaciou - OBwonwpvig lonueplag), yia
TOUG TOTOUG BoOpeLa TG 0pL{OVTLOG YPAUUAG LoXVUEL 0 TUTOG ¢=0+6 evw yLa autolg mou eival
votia o tumog p=|0-8|. MNa 6=0 (lonuepia), o TUTOG yivetal ¢p=8 yla 6Aoug Toug Tomouc. OLTomoL
mou eival Bopela Tou tpormikol Tou Kapkivou eival pavepd nwe eival Bopeta tng opllovilag

YPOUUAG yLa KABe Tiun tng 8. AvtioTtolya oL TOTOoL TTou £ival vOTLa Ao TOV TPOTILKO ToU ALyOKEPOU
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elval Kot votla Tng opLlovtiag ypapng yia kabe 8. Nna § # 0, 0pwg oL TémoL mou eivat avapeca
oo toug Suo Tpomikoug Bplokovtal AAAeg dopég Bopela kot AAAeC votia TG opl{ovTiag
YPOUUNG, e€apTatal anod tnv TN NG 6 kabe dpopad. Mwg Ba mpoadlopiloupe Tn BEon auTwV TwWV
TOTIWV WOTE va €TIAEYOUV TOV OWOTO TUTO KABe dpopad; Mapatnprioape otL n Sievbuvon tng
ywviag uPoug aralel popad otnv oplldvtia ypappr, omou y=90° (n péylotn tiun tng). OL tonot
BoOpela amo autr) £Xouv ToV HALO VOTLA, OTIOTE N OKLA TWV AVTIKELEVWV Elval Tpog Tov Bopd, evw
oL TOmolL votla amnod tnv oplovtia Yypappun €xouv tov NALo BOpeLa KAl N OKLA TWV OVTIKELUEVWV
elval mpo¢ tov NOTO. Inuelwvoupe emopévwg pe mulida tn StevBuvon Tou Bopd Kal
TIAPOTNPOULE TN oKL plag paBdou n omoia tomobeteite kaBeta oto opl{dvtio emimedo ToU
TOmou. Av n okld eival po¢ To Bopd o tomog Ba eival Bopela TG opllOVTOG YPAUUNAC.
Awadopetika Ba eivat votia. Av Sev utdpxel KaBOAoU oKLA onUaivel OTL 0 TOMOG Elval mAvVw oTnV

opllovtia ypapun, 6éxetal kabeta tnv aktivoPfolia, 6=0, kat ¢=56.

YTtOAOYLOHOG TOU YEWypadLKoU HAKOUG UE BAon Tov fAto.

Av AdBoupe umodn pag otL yla pa mAnpn neplotpodn), 360°, NG yng yupw armnd tov afova tng
xpeLalovral 24 wpeg, o pla wpa Staypddetal tofo oo pe 360/24=15°. Apa Suo TOTMOL MOV
Stadépouv petall toug 15° €xouv  HAwakd peonuépt pe dadopa 1 wpag. Otav o AALOG
pHeooupavel oto Nkprvoultg (Bploketal otov peonuBpvo tou), n wpa ou Seixvel To PoAoL ekel
glval 12 to peonuépt. Otav o NALOG pecoupavel og évav Tomo 15° AvatoAwka tou kprivoultg o
TOTIOG QUTOG EXEL HECNMEPL KOl N wpa Mkprivoultg Ba eival 11 . Evw av o tomog Bpioketal 15°
AvuTtika tou lkpivoultg, n wpa Mkpivouttg Ba eivat 1pp. MNa va nmpoodlopicoupe to Newypadiko
HNKOG EVOC TOTIOU TIPETEL VA YVWPLLOUUE TNV wpa MKpivoults Kal va TpocoSLoploouE TNV XPOVLKA
OTLYUN TOU 0 NALOG LECOUPAVEL OTOV TOTO AUTO. MNa TapAdelypa av T OTLYUN TTou 0 AALOG
HEoOUpavVeL og évav TOTO To POAOL Seiyvel wpa Mkpivoultg 10y auto onpaivel otL xpeldlovral
2 WPEG akoun yla va Bpebet o NALog otov pecnuPBpvo tou Mkpivoultg, apa o tonog Bploketal 2

et 15=30° AvatoAikad tou kpivouttg dpa €xel Nlewypadiko pnkog 30° A. Mpoodloploape pe
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QUTOV ToV TPOTO To MNewypadikd pnkog tou M.I. Zwowaiag. Ta dedopéva mou XpnoLUOToLoU e

(mivakeg 4 kot 5) elval amd UETPAOELS TTOU KAVOUE UE TN CUUUETOXH MOG OTO TIPOYPOAUMO

EpatooBévng.
Huepounvia: 8/12/2013 Huepounvia: 06/2013
Tormuikn wpa MNKoG OKLAG Tormukn wpa MnKog OKLAG
papdou 1 paBéou 1
12 :00 195.5cm. 13:10 31cm
12:10 194.5 cm 13:21 30.5cm
12:20 194 cm 13:30 30cm
12:30 193.7 cm 13:38 29.5cm
12:35 193.5cm 13:49 30cm
12:40 193.9cm 14:00 30.5cm
12:50 194.2 cm 14:11 31.2cm
Nivakoag 4 Nivakag 5

Ao ta 6edopéva Tou Ttivaka 4, TTPOKUTITEL OTL N ULKPOTEPN OKLA €ival oTig 12:35 Tomikn wpa mou
avtlotolxet o 10:35 wpa Mkpivouttg. Autd onpaivel 6tL o AALoGg Ba pecoupavrnoetl oto Mkpivoultg
HETA oo 1 wpa kat 25", Apa To oxoAeio pag Bpioketal AvatoAikda Tou Mkpivoultg kot o HAtog Ba

Sltaypael to€o oo pe 15° (tnv 1 wpa) kat 25/60 twv 15° (ta 25°) YEXPL va. LECOUPAVIOEL OTO

Mkpivouttg. ZuvoAwka: 15 + % 15=15+ % = % = 21.5° mou npémeL va gival to yewypadLko

HOG HAKOC. H T mou mrpape amd 1o Google Earth gival 20.845075° . H amokAwon eivat
0.654925° apKETA UIKPH AV TTAPOUKE UTIOP N HAG OTLOL LETPNOELS SEV EyLvay e LeYAAN akpifela
KalL N amootaon HeTaEy Toug eival 5° (oAU mBavo va eixape PKPOTEPN HETPNON EVOLAUETA AV
Ol HUETPACELG NTAV TIUKVOTEPEG). ZToVv Mivaka 5, daivetal mwg o AALO¢ pecoupavel otig 13:38
ToTKN wpa Kal Aappavovtac urtodn tnv Bepvr wpa, To NALAKO HeonUEPL oto Mkpivoultg Ba

elval 10:38 (tormikn wpa) mou onpaivel mwg eipaote AvatoAlkd tou kplvoultg Kal o€ amootacn
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1 wpa kat 22" nAtakn wpa apa o AALG Ba xpelaotel 1 wpa Kal 22" PHEXPL VA LECOUPAVIOEL OTO
Mkpivouttg kat Ba Staypa et to€o 15° yiatn 1 wpa kot 22/60 twv 15° yiata 22° cuvoAka 15° +

=159 =150 + =

]
" = 15° +5.5% = 20.5°. To oddApa oTlG METPAOEL] TePLOpileTaL oTo

0.345075. Eivat pavepo we av oL LETPAOELS Yivouv e peydAn akpifela to AdBog Ba meploplotetl

OKOUA TIEPLOCOTEPO Kal Ba elval apeAnTtéo.

Tuunépacpa:

Ma tTov mMpooavatoAlopd poag otn odaipa, pe Baocn tov A0, xpelalopaoctes: pa muéida, pa
PABSO, TPLYWVOUETPLKOUC TVOKEG, TIIVAKEG HE TNV TR TNG amokAlong &, xapti Kot HoAUBL
BplokoupEe TNV wpa TTOU 0 TOMOG pog £xel HALOKO peonuépt pe T pEBodo tn¢ oklag tng papdou
(6tav n okl €xeL To HIkpOTEPO PEYEDOC). Me TNV Muida onuelwvouue tnv KateuBuvon Bopag-
Notog. Evtomiloupe tn B€0n TOU TOMOU HOG (MAVW N KATW OO TNV opL{OVTLa YPAUUN) Ao TN
B£on tng okLag ¢ papBdou (okla mpog Tov Bopd ) Tov Noto avtiotolya). METpApE T OKLA TNG
PAaBSou TNV wpa Tou NALAKOU PECNUEPLOU Kot UTIOAOYI{OUHE TNV ePaATTOMEVN TNE ywViag UPoug
v, (mnAiko prRkocg paBdou/ UNKkog oKLAg TNC). Ao TOUC TPLYWVOUETPLKOUC TIVOKEG BploKOUUE TN
ywvia y, Bplokoupe emiong TNV T ¢ 6 amod Toug avtiotolyoug mivakeg Kal uTtoAoyi{ouue To
YEWYPAPLKO TIAATOC HE TOV KATAAANAO TUMmo. AKkoAouBoUpe TIG avtiotolyeg odnyleg Kal yla to
YewypadLKo unkog. Ziyoupa dev €xeL e€alpeTikn akpifela €xel OpwC evoladEpov Kal EVvepyoToLEL

TOUC HOONTEG var LABouV He BLwWUATIKO TPOTO.

EYXAPIZTIEZ

Euxaplotolpe Bepud tov Kkabnynt Tou TUAMATOG Mnxovikwv Emotiung YALKwv Tou
MNavemnotnuiov lwavvivwy, k® KaAmakidn BaciAelo yla tnv moAuTiun Bornbeld tou, kabwg kat
™V K. EAévn XaplaBalou kabnyntpla FaAAikwv tou Mpotumou Mupvaociov Zwolpaiog 2XoANng

lwavvivwy yla Tn cuvepyaoio pHag oTLg LETPAOELC.
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NAPAPTHMA
To MPWTOKOANO TWV KATACKEV WV £val OTLC Ttapakatw SleuBUVoELg
Apxeiol:

https://www.dropbox.com/s/6jlhmzfOmwc8h7f/arxio%201%20gonia%20ipsous.index.html?

dl=0 kot

Apyxeio 2: https://www.dropbox.com/s/pjvz341yj6xkdw5/index.html?dI=0

Ot ETAoleg TIpéG TNG nAlakng amokAong & gival otn dtevBuvon:

https://www.dropbox.com/s/6wijtv5cid57501/etisia%20iliaki%20apoklisi.pdf?d|=0
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