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KE<J>Al\AIO 1: rENIKEr APXEI: XAPA:=EnN TEXNIKQN EPrnN 

1.1. E1a aywyf) 

Xapa~11 ovoµa~£TOI 11 01ao1Kaafa n1<; uAoTTof11a11<; £voe; T£xv1Kou Epyou (T.E.) 
a£ ooaµtvo xwpo. LUV~8w<;; opf~ETOI aav «IJ avriarpO<plJ 61a61Kaaia TIJ~ 
GTTOTUTTWUIJ~». .ti11Aao~. EVW an<; OTTOTUTTWUEI<;;, txovra<; oooµtvo TO 
OVTIKEfµEVO OTO XWPO, µE µErp~a£1C;; KOi UTTOAoy1oµou<; TTpocrrra8o(Jµ£ VO 
OOl")yl")80Uµ£ UTl")V TTAl")pEOTEpl") OTTEIKOVIOI") - OXEOfOOI") TOU, KOTcl Tl") OIOOIKOOfa 
Tl")<; apa~ c;_:rr ocrrra8ou1:!£ £-KaTclAA Aou<;J:!..TTOAQY!_gµou<;; KOi µ£rp~o£1<; va 
µEra t OU £ Tl<; OIOOTOOEI<;; TOU OVTIKEI tvou (T.E.) OTTO Ta µEAETl")TIKO -
KOTOUKEUOUTIKcl 0 £51a OTO EOOQ>Ot; _!5QL va_=-T..Q_1)1")_µ10gpynoouµE OTl")V 
TTpa OTIKOT N nptTTEI va TOVIOTEf CTI KOi y1a Tl<; ouo TTEPITTTWUEI<; 
(aTTOTUTTWOI") - xapa~I")), Kara tva TTOAU µ£yaAo TTOOOOTO, XPl")OlµOTTOIOUVTOI 
KOIVcl TOTTOypa<plKcl 6pyava KOi µ£80001. 

H 6AI") £pyaofa Tl")<; XclPO~I")<; £VO<; T.E. OTO toacpo<; µTTopEf VO ElVOI TTOAU OTTA~ 
EW<; TTOAU OUV8£TI"), ava,\oya µ£ TO OVTIK£fµ£VO KOi TO EOOQ>O<; (µEyaAE<; KAfOEI<;, 
£µTTOOIO K.A.TT.). T£AIKcl I") XO 0~'1 OTTOIOUO~TTOTE £ OU ava £TOI OT!lV 
UAOTTOll")OI") OTO EOOQ>O<; Or]µEfwv, 01£U , Va£,WV - a~6.'llW-V, -aµn:u,\Wy_ (OTO 
op1~6VTIO ~ KOTOK6pucpo £TTfTT£00) KOi ETTITIEOWV _( op1~6VTIWV Q µ£ oooµtvri 
KAfOI")). - -

....__..--,---. 

1.2. Opyava TTOU XPflalµOTTOIOUVTQI aTI~ xapa~E·~ 

Ta 6pyava TTou µTTopEf o ToTToypacpo<; M11xav1K6<;; va xp1101µ0TTrn'·hcrd; 
~EK1vouv ciTT6 rroAu arrAa (6TTw<;; A1vafE<;;, µ£TpoTrnvfE<;, aK6vT1a, op8oywvd), ; 
TTEpvouv aTa KAaomKa TOTToypacp1Ka 6pyava (8EoooA1xa. xwpol3ar£<; · Kai '. · 
6pyava E.0.M.) y1a VO KOTaAn~ouv OTO TTIO OUVXPOVO r]AEKTpOVIKO 6pyava, 
6TTw<; ra 6pyava oAoKAripwµtvwv ouvaroT~rwv (Total Stations) Q1TAQ.i ~­
auroK1vouµ£va, rou<;; 4Jricp1aKou<; xwpol36TE<;, TOu<; xwpol36T£<; - laser (rrbu . 
txouv E101Ka µEAETl")µtva E~apT~µaTa KOi EvowµaTwµt vE<; urr0Aoy10T1Kt<; 
pouTfvE<;; y1a va avnµETwrrf~ouv rrpo13A~µara xapa~Ewv), Ka8w<;; Kai E10.1Ka · 
6pyava OXEOIOOµtva OTTOKAEIOTIKcl y1a XOPcl~EI<;; (laser EU8uypaµµfcr£wv, 
rrpfoµaTa µ£Tacpopa<; 01Eu9uvm:wv K.A. rr. ). 

1.3. AKpiPEIQ OTI~ xapa~E·~ 

' ' 
; ' 

, I 

' , .. 

H OKpfl3EIO Tll<;; XclPO~r]<; E~OpTclTOI OTTO TO OVTIKEf µEVO, KOi :: OUV~8W~ , 
OKOAou8EfTOI 11 0Kpfl3Eta µE Tl")V orrofa OfVOVTOI 01 OIOOTOOEI<;; TOU 11l.E. OTO ' 
KOTOOKEUOOTIKcl OXEOIO. ME OEOOµEVll Tl")V OTTOITOUµEVll 0Kpfl3Eta, £TTIA£yovra1 ' 
01 µ£90001 KOi TO 6pyava y1a Tl") XOPO~I"). 

Ta OTOIX£fa Tr}<; xapa~I")<;;, av6.Aoya µ£ Tl")V arranouµ£V'1 aKpfl3£10, µrropouv va I 
A11cpeouv: · - · 

/!' ' 

• Arr6 avaAur1Kt<; oxta£1<;. 
• rpa<plKcl ~ 11µ1ypa<ptKcl OTTO TO KOTOOK£UOOTIKcl OXEOIO. 
• Arr6 4Jl")<p1orro111Tt<; (digitizers). 
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1.6. Yrro.;\oi11011 TWV xapaKTllPIOTIKWV 011µdwv TOU T.E. 

ME 0£00µEVO TO OlKTUO £A£yxou Tll<; XOPO~l1<;1 TO XOPOKTl1PIO"TIKO 0"!"1µ£10 TOU 
T. E. uAOTTOIOUVTOI O"TO toocpoc;: 

• Mtcrw TWV op8oywv1wv (Kapnamvwv) ouvn :Tayµtvwv Touc; a£ axtari 
µ£ Karro10 uAorrorriµtvo crro toacpoc; a~ovo avocpopac; (I:x. 1 ). 

• Mtcrw Twv rroA1Kwv o uVTETayµtvwv rouc;, µ£ Tll ~ori9E10 µ1ac; op1~6vT1oc; 
ywvfac; cp we; rrpoc; K6rroro yvwcrrr; 01£u9uvcrri Kat µ1ac; arr6aracrric; d arr6 
Kdrroro crriµ£fo avocpopac; O (rx. 2). 

• M£ Eq>opµoyr; µE96oou £µrrpoo9oToµia~, µ£ rri ~ori9Era ouo opr~ovrfwv 
ywvrwv a Kor {.3 we; rrpoc; Kdrroro Eu9uypoµµfa rrou opf~ouv ouo crriµEfa 
avacpopac; 0 1 Ko1 0 2 [ri Kar ouo op1~6vr1wv orrocrTacrEwv Sa, S~] (rx. 3). 

p 
~ 

\ 
\ -< 
\ 
\ 
\ 

8 

A 

P--. , ...... , 
.......... '," 

.......... ', 
.......... ', 
• '>-

rxr;µa 1 
AB= a~ovac; avacpopcic; 

rxr;µa 2 . 
AO = yvwmf\ 01tu8uvcr11 avacpqpac; 

. ' ' '\ 
,t 1,: ·II 

., 

, I ' 
'I 

; ., 

~- : 

. I I . 
; ' 

Av 01 rrgoc; xag_o~n orrocrTdcrE1<; t xouv rrp0Ku4-1E1 orr6 T1<; op9oywv1£c; , cruv/\/f.~ 
lX, . Y) OUO O"f'}µEfwv O"E KOTTOIO xoproypocpri<fi OTTEl!<OVl10"1l .TTOU _:] fv£1 
a OVTIKE<; rropaµopq>WO"EI<; O"TllV TTEproxri O"E crxtcrri µE TO µ~yEeoc; r'r1c; 
an6aracr11c;, TOTE yta VO XOPOXTEf ri arr6crracr O"TO toacpoc; l'rpETTEI ytj 

s 
Eq>apµOO"TEl r] OVTlOTpOq>f'l 016p6WO"r] K = w ro avvr<:rayµrn:r; 

- S <:¢apµorrJr; 

rr;µEpa, 0 mo OlclOEOOµtvoc; Tp6rroc; u,\orrofricrric; ·'' TWV xapaK'.r r]plO"TIKWV-· -.~-~-- . 
crriµEfwv Ev6c; tpyou crro toocpoc; Efva1 01 µ£90001 Twv rro,\1Kwv Kat Twv 
KOpTEO"IOVWV O"UVTETayµEVWV, µ£ Tri XPrlO"r] TWV O"UYXPOVWV l'lAEkTpOVIK~V 
rorroypocp1Kwv opyavwv (µE Tl'l ~ori6Ero Kar Tau t\oyrcrµrKou rrou oro8£rouv). 
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Ocrov acpopa crTov uqJoµt:Tp1K6 rrpool>1op1aµ6 rwv xapaKTflp1crT1Kwv 
Of')µEfwv, OUTO<; yfVETQI µE Tl") 13ori8EIQ yEWµETplK~<; xwpocrra8µf')crl")<; ~ 
Tp1ywvoµETp1Kric; UlµoµETpfac;, ~EK1vwvrac; aTTo crf')µEfa µE yvwcrTo utµoµnpo 
TTOU 13pf crKOVTQI ~ 1opuoVTQI Olf')V Eyyuc; TTEp1ox~ TOU tpyou . 

. ~ ' 

EKEfvo TTOU TTPETTEI VO QTTOcpEUYETOI, wcrTE va µriv UTTclp~EI oucrµEv~c; 
µETclOOcrf') mpaAµclTWV, EfVOI fl XclPO~f') KclTTOIOU XOPOKTf')plcrTIKOU crf')µEfOU OTTO 
KaTT010 OAAo xapoKTflp1crT1Ko crf')µEfo. AuT6 13tl3ma crE apKETE<;; TTEp1TTTWcrE1c; 
Efvrn avayKafo va EcpapµocrrEf, aMa ea TTPETTEI va Aaµ~avovrai · 6Aa m 
ayayKafa µt rpa y1a Tf')V 13EATfWO"l"J TWV OTTOTEAEcrµOTWV. 

Kl:;d>AJ\AIO 2: BAIIKEI XAPA:EII 
'I 

I , 
I 

T6 ' . 13d~IKcl TTpo13A~µaTa XOPO~f')<;; Efvai: 
~ · *6pa~11 Eu8uypaµµfac; 
• Xapa~11 ywvfac; 
• Xapa~11 KaµTTuAwv 

2 .. 1 .. )ca,pa~ri Eu9uypaµµiac; 
: -... 

2.1~,1 . Xapa~ri - rruKVwari t:u9uypaµµiac; µt:Ta~u aru1Eiwv aµo1J3aia 
·1 1 · .. ' ' ' ,, 

opaTWV ,, ' 

!1 ' !
1

1 I 

Av rip6KEITOI y1a Eu9uypaµµfa µ1Kpou µ~Kouc;, 01 aTTaiT~crE1c; aKp1!3Efac; OEv 
EfVdt µEyclAE<;; KOi TO OKpa HJ<; ElVOI aµo1!3afa OpOTO, TOTE 11 EU8uypaµµfa 9a 
xapaxT£f µErriv_po~8E1a__9.KQ~IfL!.rll. 

Av 11 Eu8uypaµµfa EXEi µEyaAo µ~Koc;, Ta aKpa Tl")<; Efvrn aµo113afa opaTa KOi 01 
aTTmr~crE1c; crT11v aKpfl3E1a Efvrn µEyai\urEpEc;, TOTE 11 xaQa~.n.1ric;_vf.Y§T(l! ~E .Tl"JV 
j3o~8E~a _ §EOQOAfXQ_U. LTO tva aKpO Tf')<;; EU9uypaµµfac; KEVTpWVETOI TO 

9EOOOAIXO KOi crKOTTEUETOI TO aAAo clKpO (LX~µa 4). 

~ 

A 

I ri 
I 

r* I 
I fu 

~ 
B 

rx~µa 4 

naKTWVETOI ri op1(6VTIQ Kfv11crf') TOU opyavou KOi crTpEcpETOI TO Tl1AEcrK6mo TTEpf 
TQV OEUTEQEUOVTO .¢~Q.VO, opf~ovrac; µE Tl"JV crKOTTEUTIK~ ypaµµri TOU O'l")µEfa TOU 
£5acpouc; TTOU OV~KOUV crTl")V EU8uypaµµfa. H Epyacrfa ETTava,\aµl36VETOI crE 
OEUTEP11 Stal") Tf')AEO'KOTTfou opf~OVTO<;; TTOAI TO fo1a EV01aµc:cra crqµEfa. .&f 
UTTOPXEI 01acpopa crnJ etcro TWV cr11µEfwv (OTTO TTPWTf) KQI 0EUTEPQ_ 9tcra 
Tf')AEcrKoTTfou) A6yw m8avwv crcpaAµarwv mu 9EoooAfxou, Efvai TTpocpavtc; 011 
10 µEcrov rn'-a116a..i:.acr_q-' TWV 9£crEwv TWV avncrT01xwv cr11µEfwv Efvrn KOi o 
~l")TOUµEVE<;; 8£crEt<;; TWV EVOIOµEcrWV -crrtµEfWV Tf')<; Eu9uypaµµfac;. -- ·- ·-· ---- -

AvaAovri Epyacrfa yfVETQI KOi y1a T11V ETTEKTacr11 µ1ac; EU8uypaµµfac;. 
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0 f.AEVXO<; Hl<; XOPO~fl<; TWV crriµEfwv T'l<; EU6uypoµµfo<; yfVETOI µE avoyvWOEI<; 
Tou op1C:ovrfou oicrKou ovTfcrT01xo. 

2.1.2. Xapa~'l - nuKvwo11 Eu9uypaµµia~ µETa~u oqµEiwv IJ'l aµ0tpaia 
oparwv 

LT'1V TTEpfrrrwori TTOU TO OKpO T'l<; EU6uypoµµfo<; OEV ElVOI 0µ01~ofo opoTa ri 
Efvai arrpoono oriµEfo, TOTE Epyo~6µaon: w~ e:~ri~ (L:x. 5): 

TOTT09ETElTOI TO 9EOOOAIXO OE ariµEfO r1 TTOU EKAf.yETOI KOVTO OTflV ..... 
w6uypoµµfa AB KOi µETp1£Ta1 11 ywvfo y. , . 

Av µrropouv Va µErp116ouv 01 OTTOOTclOEI~ SA KOi Se, TOTE TO oriµEfo r T'l<; AB '.; . 
opfsETOI OT'l OIXOT6µo T'l<; ywvfo<; Ar1 B KOi OE OTTOOT00'1 r1r TTOU OfVETOI art6' '. '. ' 

· ~ T'l crxtori (2.1 ): 
,,1_:( .. 

(2.1) 

01 orrocrTacrE1~ SA KOi Se µrropouv va µErp116ouv µE E.D.M. ri To)<uµErp1Ka. 
EvoEJKTIKa ovocp£pETOI, y10 va yfvE1 avr1A11mri 11 0Kpf~E10 rrou EmTuyxavETOI 'µ,~ '· 
ourri Tll 01001Koofa, 6T1 y1a crsA = 0 58 = ± 0.20 m , SA = Sa KOi y = 1959; r6rt , ·,, 
Onr = ± 0.20 mm. ,

1 
, 

Av TO crriµEfO r1 EKAEyEf rroAu KOVTO OTl1V AB (ywvfa y' rroA(J µ11(pri). µTTOpEf va 
8Ewp116Ef xwpf<; µEydAo crcpaAµo CTI: SAa = SA + Sa KOi TO UlJ.10<; r1 r 
urroAoyfsErat orro T'l oxtcrri (2.2): 

r:r = SASa sin r 
SA +Sa 

(2:2) 
--

l1l ~ SASa .L 
SA +Sa p 

' " /"' 

LTJ1V TTEpfTTTWOfl TTOU TO crriµEfO A KOi B ElVOI orrp6crna, Eq>apµ6sOVTOI 01 
yvwart<; µ£80001 tµµEcrou urr0Aoy1oµou µriKou<; ri µrropEf aK6µr1 vo 
EpyoorouµE Km w<; E~ri~ (L:x. 6): 

7 
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A r B 

rx~µa 6 

. E;t<Aty(>vTOI OUO O'l''}µEfa r1 KOi rz KOVTO 0Tr1V EU9uypaµµfa AB KOi µETpWVTdl 01 
-'ywvf£c; Y1 KOi Y2 KOi '1 an6crracr11 r1r2. LU!Jcpwva µE T'l crxtcrrt (2.2) ea txouµE: 

., 
SA,SB, .lL 

r1r = s +sB P 
A, I 

KOi 
I SA2SB2 . Y2 

r2r = SAi +SB1 p 

: :~TTOpEf trpocrEyy1crTtKO va 6£wp118£f SA1 = SA2 KOi Ss1 = Ss2. apa rlr = Yf ' . , . __ · . r
2
r r;, 

orr6n: UTTOAoyi~ETOI TO µ~KO<; r 2r : 
, i '1 I 

r2r = r1r - r1r2 
r2r = ~ r2r - rlr2 

f 2f = f1f2 r;, 
yf-fi 

(2.3) 

Av A'1cp9ouv UTT04J'1 01 OUVOTOTllfE<; TWV cruyxpovwv YEWOOITIKWV opyavwv, 
y1a T'l XclP0~'1 µ1ac; EU9uypaµµfac; µnopEf VO EcpapµOOTEf I") µE9000Aoyfa TTOU 
OVOTTTUOOETOI TTOpOKclTW KOi OfVETOI oXl")µOTIKcl OTO LX. 7, OVE~OPT'1TO OTTO 
Tl1V TTEpfmwcrri (TTPOOITO ~ anp6crira clKpa): 

lJ1 

r 
. ; 

rx~µa 7 

8 

1 

...... 

·:1.r .. ,: 

l 
~;~··· 

-.~ 
{!t:. 

t" 
'11:; 

i
\ 
' "'i: 

.;'<· 

:·. 

I~ 
;)"_; 

b, 

$~ 
~~ 



• EmA£y£ra1, we; «araaf] opyavou», £vo ariµEfo r OTTO ro oTTofo cpofvovrrn TO 

ouo OKpo Tr)<;, TTpoc;; XclPO~'l £U9uypaµµfo<;, A KOi 8 . 
• ATT6 TO r µETPWVTOI 6Ao TO OTTOpofTr]TO CJTOIXEfa y10 VO TTpOKUl.JJOUV TO 

op1~ovr1a µ~Kil (~ TO ov11yµ£va CJT'l ocpofpa av Efvai avayKofo) SAr KOi Srs 
Ka9wc;; Km 11 op1sovna ywvfa y. 

• LT'lV TTEpfTTTWO''l TTOU TO 011µEfa A KOi B txouv yvwor£c; OUVTETayµ£v£~ (J£ 
KaTT010 oucrr11µa avacpopac;;, TTpooo1opfsovra1 01 ouvr£TOyµ£vEc; TOu 011µ£fou 
r EcpopµosovToc;; Eµrrpoaeoroµia µE rrAEupt~. £vw TTopOAAriAa uTTapx£1 
£A£yxoc; µE T'lV ETTITTA£ov µ£rp11011 TTou EXEi yfvE1 T'l<;, ywvfac;; y. Av TO A KOi B 
o£v txouv op10µ£v£<;, ouvTETayµtvE<;,, EmAuETOI TO Tpfywvo ABI, 
urroAoyfsETOI TO µ~KO<;, SAs KOi OfVOVTOI OTO A KOi B CJUVTEmyµEVE<;, CJE 
au9afpETO ouoniµa avocpopac; {rr.x. xA = o.oo, YA= o.oo Km X0 = SA0. Ys = o.oo ), 
OTTOTE TTpooo1opfsOVTOI TTclAI 01 CJUVTETayµ£v£<;, TOU r am fo10 OUCJTl")µa. 

• ME yvwor£c; 0£ Ev1afo ouoniµa ovacpopac;; Tl<;, cruvrEroyµ£vE<;, Twv A, B Km 
r, µTTopouv EUKOAO VO UTTOAoy10TOUV TO µ~KO<;, SAr {KOi TO Ssr) KOi 01 
ywvfE<; 01£u8uvo11c;; aAs KOi aAr, Ka9wc;; KOi '1 ywvfa w (:Lx. 7): m = aAr - aAB· 

• TEAIKO, CJE K09E TUXOfO oriµEfo l1j, TTOU av~KEI OT'lV TTpoc;; xapa~ri 
EU9uypaµµfo AB, OVTIOTOIXEf '1 TTOAIK~ (OPlsOVTIO) ywvfa f3i KOi 11 OPlsOVTIO 
aTT60Tao11 Srt.;, 6TTou: 

S _ sin m · S Ar (2.4) 
rn-.( /3) ' sm m+ i 

ETO'I, TO K09E EVO OTTO TO ariµEfa tij, xapasETQI OTTO TO Of1µEfo r, (360£1 TWV 
TTOAIKWV TOU OUVTETayµ£vwv (f3i, Sm) [ 01 OIOOIKOOIE<;, xapa~ric; op1s6vnac;; 
ywvfac; avocp£povm1 OTO ETTOµEvaJ. 

• Efvrn EUKoAo va uTT0Aoy10TOuv KOi 01 KaprEmav£c; cruvrEmyµ£vq; ,, : rou 
Tuxofou 011µEfou l1i , OTO 1010 ouoniµa ovocpopac; µE auro Twv A, B Km r: .. , 

OTTou: 

2.2. Xapa~11 ywvias 

X1;;. , = X r +Sr1;;.; · sinarn, 

Y1;;., = Y1 + S1 1;;., · cosa1 1;;., 

am, = aAf +Pi + 200- &· 400 

I ' 

(2.Sa) . 

(2.5(3) ' ':' ' 

Av 11 ywvfa TTOU 8£AouµE VO xopa~ouµE EfVOI ope~. 01 OTTOOTclOEI<;, Efvrn µJi<;P,E~ ·. 
KOi OEV UTTOPXEI µEyaA11 KAf 011 , TOTE '1 xapo~11 Tf}<;, ywvf oc; µTTopEf va VlVEJ µE, I 
op96ywvo, Ecpocrov µac;; 1KavoTT01Ef '1 0Kpf(3£10 mu. , · · 
~ 

H XOPO~'l 10 OTTOIOO'OQTTOTE y_wyfa<;, yjyETOJ µ_E 9EOOOAIXO, KOTcl TO .yvword, . 
oE ouo 8£crE1c;; TllAEcrKorrfou ~ oE opKET£c;; TTEp1ooouc;; y1a µEyaAurEP'l aKpf(3E1a , 
\TT.x. o~payyEc;Y:--- - - - - - · 

LT'lV TTEpfTTTWO''l TTOU 11 TTpoc;; xapa~11 ywvfa OfVETOI µE 0Kpf(3EIO µ£yaAurEpr] I 

OTTO ouT~ r c;; aTTooooo~ TOu 9EoooAfxou TTOl-J 01orf8Ero1, Ko9w~ Km orov ri ,--~-' . 
ywvfa xapacrOETOI µErpwvrac;; T'lV OE TTOAA£c;; TTEp1ooouc;;, TOTE 11 r # r ( OTTOU ; .-
y = 11 S'lTOUµEV'l ywvfa). 

~· .... 
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• LTI<;; KUKAIKE<;; KOb!TTUAE<; (m: op1~6VTIO ~ KOTOK6pucpo ETTlTTEOO). 
• LTl<;; KAw8m:10£fc;; KOµTTuAEc;;. 

0 1 KUKA1Ktc;; KaµTTuM:c;; Efvrn r6~a E Etwv KuKAwv, ETToµtvwc;; txouv 
crTo9Ep~ aKrfvo KoµTTuA6rriroc;;, Evw 01 KAw9oEtOEf EIVOI Ko TTUAE TWV 
OTTOlWV 01 KOµTTUAOTl")TO µETaj36AAETOI avaAoya TTpoc;; TO µ~KO<;; rouc;; 
µETpl")µt vo aTT6 O'T 9 P-QJIIlbli'.LQ)."" - - -

2.4. KuKA1Kt~ KaµnuA£<; a£ op1~6v110 Enin£6o 

LTl")V KOTl")yopfa TWV KUKAIKWV KOµTTUAWV OV~KOUV 01 anAt<;, 01 O'UV0£TE~ KOi 
01 av1ipponE~ KaµTTuAEc;;. --

' 
Eow ea avacpEp9ouµE µ6vo crTa j3amK6TEpo crT01xEfa y10 Tl") xapo~ri KuKA1Kwv 
TO~WV O'E op1~0VTIOypacpfa. H EKAoy~ rric;; µE96oou xapa~ric;; E~OPTOTOI OTTO Tl")V 
TOTT09ET'10''1 TOU TTpoj3A~µoroc;;, Ta O'TOIXEfO TTOU OfOOVTOI, rr1v TOTTOypacpfa TOU 
Eoacpouc;; K.A.TT. 

2.4.1. ArrAri KuKAtKrl KaµnuA11 

H OTTA~ KUKAIK~ KaµrruAI") (LX. 9) OTTOTEAEfTOI OTTO tva µovo T~O KUKAou TTOU 
ara OKpa TOU E<pOTTTETOI µE_ouo (rEµvoµEvEc;;) EU9uypaµµfEc;;. . 

; . 

' 1 

' I ~ I l 

·- : 
.. 1) ' ' 

; ' 

' . 

·' I 
' . 

' i ,. 

01 EU9uypaµµfEc;; K1K KOi K2K cruvotovTa1 µE tvo KuKA1K6 r6~o OKTfvoc;; R 
(LX. 9). Ta crriµEfaK-;, K, K2 µTTopEi vo Efva1 Km Kopucptc;; µ1ac;; 60Euo11c;;. Ta 
ariµEfo KA, T KOi M Efvat: · 

K =TO O'f'}µEfo TOµ~c;; TWV EU8uypaµµ1wv. ~· 
A KOi T = TO Ol")µEfo ETTO<p~c;; TOU KUKAIKOU TO~OU µ£ nc;; EU9uypaµµfEc;; (apx~ KOi 

Tti\oc;; avTforo1xa rou T6~ou . · 
M = TO µtoov rou KuKA1Kou To~ou. 

. ; 

11 

._ ... - -



ZI 

·oX101.0JlAO g-'J:fl~ •V)f 01 
IOAJ3 na~91 0a)l1y)ln:>1 S9A3 OJ3r1l.J.o 01Aal)3l(Y)dil 01 rnA S3JJ\(Y)A 10)1 U)l~rl 9)11.009 

·naA9Ada )13.091.0 AO.O Al)a9l.J1ailOr11.ol.JdX 
oe nail oprll.J.o 01 9110 9dod> 389)1 101Af!11do~3 nail S3JA(Y)A 10)1 .lJ)f~rl 
Al)a1.01Aayailn DA aJO)IAOAO IOAJ3 A(Y)J3rll.J.o A(Y)lA9n31(Y)dil A(Y)l l.J3od9X AU! OIJ 

'()f a1 ~d>nda)I ~Ala)! 3rl Sl.J.on3Q9 S91rl S~dn3yil S3:>11XaQ01Q af)Q 'X'il) )I ~d>ndoll 
LI 10)1 S3A3rl91.umlJ3 10 'na~91 n01 H DAJUID LI IOAJ3 naAd~ no1 L11~y3rl Al.11 
9il0 opX101.o 91.0(Y)AA na~91 l)a)lly)ln)I Sl.l~od9X Sl3.0f!1lilld3il )3d319.o.01d3il S11:s 

'U)IA9AO 13Xd9iln AO 'A(Y)J3rll.l.o Af!1)11l.OldUl)IOdoX A(Y)YY9 • 
A(Y)J3rlU.O A(Y)lAQn3d3ln3Q A(Y)l e 

A(Y)J3rlU.O A(Y)lA9n3l(Y)dil A(Y)l e 

:Sad>og~ 01.0 lJ.ol.IJailayn Alli c;)ilo 13)JXdo 
'SLl~od9X OJ3X1a1.o 01 Al)a1.01Aoyailn f)ad>o 'na391 l)a)l1~n)I 59A3 Ll3od9X H 

z 

z -so::i 
XJ 
--=XO 

H 

-UISNZ =.IV XJ . ' 

' . ~ I I 

~-: 

:l.J.o~X.o Lu 9ilD 1on)1Aayawi na~91 l)a)l1y)ln)I na1 l v ~gdaX H 

(6'Z) (peJ 3D D DJAmA l.J) XJ. N" = .LV 

l ' ' ' 
(~rz) -Utn. H =.IX= V)[ ; ' 

XJ 

; ' 

:13f)X.01 10)1 A(Y)A~rla111od>3 A(Y)l Jil3 l.J)lyrl 01 IOAJ3 1>1 10)1 V'>I Sl3DJ;>l.OOilD IQ 

£1-aOOl =XJ 

:3Q IDAJ3 ·na~91 na1 adlA~)I a1 IOAJ3 0 nail9 'lOV OJA(Y),\ l.ldlA3)1Jill­
Al.ll 3rl U.OJ IOAJ3 10)1 Sl;UJ.OdJ.:>13 DJAMA 1013A~y '}I aJ3rllJ.o a1.o D OJA(Y)A H 

·na391 
l)a)l1y:>1n:>1 n01 X>J3rlll.o X>J.A0~3.l(Y)dll OA3rl9A3y 01 IDAJ3 1 10)1 w 'lt OJ3rll.J.o 01' 

_ .... -~-



----;;';..::;:-'P ------------ - ------- -

·-1 
.::J 

ol -j 
· · ~ 
.1 
'!' 

-.J 

=> npoo61op1aµ6s rwv A Km T (rx. 1.0) 

Yrr0Aoyf~Em1 ri ywvfa EKrpoTT~<; a ('l ywvfa f3 µErp1tra1 crro tompoc; yra 
EAEVXO). navw O'TI<; E<pOTTTOµEVE<;, µE apx~ TO K, µETpOµE Tl<; OTTOO'TOO'EI<; KA 

KOi KT opf~ovrac; TO A KOi T avTfcrro1xo ( K4 = KT = R tan a ) . 
2 

=> npoo<51op1aµ6s TOU µtoou M TOU KUKAIKOU TO~OU (IX. 10) 

H etcrri TOU crriµEfou M µTTOpEf VO TTpocro1op1crTEf µE 016cpopouc; Tp6TTOU<;. 

• navw O'Tf'] OIXOT6µo KO Tf']<; ywvfac; AKT µETpaµE TO µ~Ko<; KM: 

KM=KO-R 

R 
KM=---R 

a 
cos-

2 

KM={0:~ -IJ (2.12) 

• LTO µtao B Tf']<; xopo~c; AT cptpvouµE K08ETf'], µErpwvrac; TTclVW cr' OUT~V TO 
µ~Koc; BM: 

BM=R-OB 

a 
BM=R-Rcos -

2 

BM = R( 1- cos ~) (2.13) 

" 
' I ' ~ I t 

.. • ) . ' . 
' ,; 

' 

• ME TTOAIKE<; cruvrETayµtvEc; aTT6 To crriµEfo A ME Ktvrpo ro A Krn apx~ .rqv 

KA xapa~ouµE ywvfa fcrri µE a KOi lTclVW O'Tf'] OIEU8uvcrri OUT~ µETpaµE 1 . 4 , r, . 

µ~Koc; AM: 

AM=2Rsin a 
4 

(2.14) 

' . 

I , 

ria ETTaA~8Eucrri, 11 01ao1Kacrfa µTTopEf va ETTavaAr]cp8Ef aTT6 To crriµ£fo T. · 

I· ' 

• <l>tpvouµE rriv £cporn6µEV'l M1M2 KOi opf~ouµE ro µtcrov rric; M. Ta crriµEfa 
M1 Kat Mz opf~ovTat ETTI Twv EcporrToµtvwv µETpwvTa<; oTT6 TO crriµsfa A KOi 1 

T ovTfcrro1xa Ta µ~Kil AM1 KOi TM2: 

13 I 
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2A.1.2. Xapa~., AEUTEPEUOVTW_V r11µEiwv KUKAIKOU TO~OU 

t a oEvn:pEuovra crriµEfa xapacrcrovrai µE j3acrri rriv Ecpmn6µEvri KA(~ KT): 
1'. " •' t ' ' • 

: -,,. 

• , fy1E _ op0oywv1E~ auvn:rayµtvE~ (tx. 11) 

" 
!/ '1 I 

' ' 

n 
n 

X = Rsin w 

Y = R(l- cos w) 

Y= R-~R2 -X2 

xi x4 x6 
Y=-+--3 +--s + .... 

2R SR 16R 
( avamucrcrovrnc; rriv crxtcrri 2.14y cr£ cr£1pa) 

(2.16a) 

(2.16j3) 

(2.16y) 

(2.160) 

yvwpf~ovrac; Tl"JV ETTI KEVTPl"J ywvfa w TTOU QVTIOTOIXEf OTO rrpoc; xapa~ri 
Ol")µEfO B. 

• ME rroAu<t~ auVTErayµtvE~ (rx. 11) 

rvwpf~OVTO<; TflV ETTl KEVTpfJ ywvfa W TTOU OVTIO'TOIXEl OTO TTpoc; XOPO~f) 

crriµEfo B, µE KOpucpn TO A KOi a~ova Tf)V AK xapa<ETOI l'l rroA1Kn ywvfa (J) 
. 2 

KOi Aaµj3avEra1 op1~6vna arr6crracrri AB ri orrofa urro.i\oyf~Era1 arr6 TO 
rpfywvo ABO: 

AB R R 
-.- = - .- = (J) -

sm (J) sm </> sin(l oog - - ) 
2 

AB R -------- = 
2 

. (J) (J) 
sm-cos-

2 2 

(J) 
cos-

2 

R 
. (J) 

AB=2 sm-
2 

14 

R 
(J) 

cos-
2 

(2.17) 

~~ 

·i,, 
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Kai crr1c; ouo rrEpmrwcrE1c; (op9oywv1Ec; Kai rroA1Ktc; cruvrErayµtvEc;): .. ·11 
ETTf KEVTPl"J ywvf a w EKAEyETOI oucriacrnKa arr6 rov ap16µ6 rwv OEUTEPEU6vrw,~ 
(Evo1aµtcrwv) crriµEfwv rrou 8£AouµE va rnrro9Erf}crouµE µEra~u rwv A,1 M Kar 
T. Ercri, av rr.x. 9£AouµE va rrapEµj36AouµE 3 crriµEfa µEra~u rwv A K:al' M 
WUTE A1 = 12 = 23 = 3M, 11 avrfcrTOIXl"J ETTlKEVTPl"J ywvfa w ea ElVOI fcr~ .µE 

a 
CrJ=-. 

8 

2.4.2. Iuv0£Tl1 KuKA1K~ KaµrrUAll (IKK) 

~ - : 
;i. 

H rKK arrorEAEfrai arr6 2 f} rrEp1crcr6rEpEc; 01aoox1Ktc; arr1'£c;; KaµrruAE<;;, µE-
01acpopET1K£<;; OKTlVE<;; OAA6. µE oµ69ETE<;; KOµTTUAOTl"JTE<;; (rx. 12). d1 Kaµli'u>i~c; 
aurtc; cruvotovra1 µEra~u rouc; txovrm; K01vf} Ecparr10µ£v11 crra crriµEfa £rr.a'cp,~~ 
TOU Ti . , · 

I 

2.4.2.1. Y1T0Aoy1aµ6~ aro1xtiwv xapa~11~ IKK 

LE µ10 rKK TTOU OTTOTEAEITOI arr6 i KU KAI KO r6~a OKTIVWV R1 I R2, · .... , Rj, ea 
1crxuouv TTOVTO . µ6vo 3 µa8riµar1Kt<;; cruv8f}KE<;; TTOU rrpOKUTTTOUV arr6 TO 
KAEIOTO rroAuywvo TTOU OTIOTEAOUV QI E<pOTTTOµEVE<;; AK KOi KT, 11 apx1Kf} OKTlVCI 
R1, ri rEA1Kf} aKrfva Ri Kai ra Eu8uypaµµa rµf}µara 0 10 2 = R1 Rz, 
0203 = R2- R3, Oi-10i = Ri-1-Ri. .: ~ -

15 
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rx~µo 12 

To aepo1crµo TWV EOWn:p1KWV YWVIWV TOU TTOAUYWVOU OUTOU e:fvai: 

l:r@vuuv= (n-2)200c = a1 +(200c + a 2 )+(200c + a 3)+ ... +(200C + ai)+ 10oc + ,B+ 10oc 

(n-2 )2008 =(n-3)2008 +P+ Lai 

Lai =200g -P= a (1 11 auv8f)KI')) (2.18) 

01 £TT6µ£VE<; 2 cruv9~KE<; OfVOVTOI OTTO Tl<; op8£c; rrpoj30AE<; TWV TTAEUpwv TOU 
KAEIO'TOU TTOAUYWVOU TTpoc; ouo ruxofe:c; (S1e:u8uvcre:1c;, rr.x. TllV Ecparrr6µ£Vfl 
KA = 4 Kai rriv Ka9e:rri cr' our~v oKrfvo R1. lcrxue:1: 

t 1 = (R1 -R2)sina1 + (R2 -R3)sin(a1 + a 2 )+ .... +Ri sin(a1 + a 2 +, .. +ai) + t2 cos/3 
(211 auv8f)K°11) (2. 19) 

R1 = (R1 -R
2
)cos a1 + (R

2 
- R3 )cos(a1 + a 2 )+ .... +Ri cos(a1 + a 2 + .. . +ai ) + t2 sin/3 

(311 auv8f)KI')) (2.20) 

ATT6 rriv ETTfAucrri rwv TTopoTTavw rp1wv £~1crwcre:wv cruv8~Kfl<; 
TTpocro1opf~OVTOI µ6vo tpia OTTO TO O'TOIXEfo XOPO~ll<; µ1ac; I:KK. T 0 UTTOAOITTO 
ea TTPETTEI VO OiVOVTOI OTTO Tfl µEAETfl. 

16 
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rx~µo 13 

LTrlV TTEpiTTTWC1'1 TOU ox~µoTOc;; 13, Tr)V l:KK arron:Aouv 2 KUKAIKcl r6~a.· Av 
6Ewpri6Ef op9oywv10 · oucrrriµo ovocpopac;; our6 rrou opf~Ero1 orr6 . rriv 
Ecporrr6µEv11 KT 2 Kot rriv aKTfvo 02 T 2, 01 rpE1c;; cruv9~KE<; Tou ~i1drdu 
TTOAUyWVOU, cr(Jµcpwvo µE Tl<; oXEOEI<; (2.18), (2.19) KOi (2.20), EXOUV, 'TllY 
µopcp~: , I: 

a = a 1 + a 2 = 200g - P 

LTI<; TTOparTOVW E~IO"WOEI<; (2.21), Eµcpovf~OVTOI 7 ayvwcrroi: 

* 01 ywvfEc;; /3, a1, a2 
* 01 Ecpom6µEvEc;; t1, t2 
* 01 OKTivEc;; Rf, Rz 

," ..• ,; i .. ' 

(2.21) 

> ' 

' . 

i' • 

; . 

Arr6 Touc;; oyvwcr1ouc;; auTouc;;, TpE1c;; µrropouv va urr0Aoy10Touv, Evw 01 
UTTOAOITTOI TEOC1Ep1c;; TTPETTEI va oivovTOI OTTO T'1 µEAETfl ( ~ VO µrropouv va 
µETpl")90UV aµEOO OTO UTT019po). 

2.4.3. AVTippotrE~ KuKA1Kt~ KaµnuAE~ (AKK) ' ·' 

01 AKK OTTOTEAOUVTOI ETTlOI")<; arr6 OIOOOXIKE<; KUKAIKEc;; KOµTTUAEc;;~ oAAa µE 

-..-:!" · --

avTf9ETE<; KoµrruA6TflTE<;. Mrropouv vo £cp6TTTov1a1 oTo crriµEfo T1 = A2 (l:x. 14) ~- .. 
~VO TTOpEµ~clAAETOI µETO~U Touc;; Eu9uypaµµo Tµ~µo (l:x. 15). 

17 
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2.4.3.1. Xapa~I') AKK 

Di K2 

rx~µa 14 

02 

01 

K2 

rx~µa 1s 

H xapa~ri Tile; AKK ~EKIVclEI µE TOV rrpocro1op1crµ6 TWV lTpWTEUOVTWV crriµEfwv 
A1, M1, T 1 Kai A2, M2, T 2. 0 op1crµ6c; KOi ri uA.orrofricrri rouc; Efva1 cruvapTf1CI'1 
TWV OEOOµtvwv Tf]c; µEAETf1<;, oriA.ao~ av R1" = R2 ~ R1 * R2 ~ av l'l AKK 
1TEp1Aaµ13av£1 ~ OXI £U9uypaµµo Tµ~µa (µ * 0 n µ = 0 OVTfCITOIXO). 

H xapa~ri ~EKIVclEI arr6 TOV op1crµ6 rr1c; etcr11c; 111c; KOIV~c; E<pOTITOµtvric; K1 K2. 
Acpou op1crTouv 01 9tcrE1c; Twv crriµEfwv Kt Kai K2, µ£1p1t101 11 arr6crTacr11 K1 K2, 
1Tpocro1opf~OVTOI TO T1 KOi Az ( K1K2 = K1T.. + µ+ A2K2 ) KOi xapacrcrOVTOI 01 
ywvfEc; 8Aacrric; /31 Kai /32. ME (3acrri Ta 6cra avacptpSriKav crTa rrporivouµEva 
(rrap. 2.4.1.1 . Kai 2.4.1.2.), uA.orro1ouvTa1 ra urr6A.oma rrpwn:uovra KOi 
OEUTEpe:uovra crriµe:fa rric; AKK. 

2.5. KAw90E16f)~ KaµrrUAI'} 

2.5.1. Ma0l'}µOT1Kf) E~icrwcrl'} KJ\w80£1lious KOIJTTUAflS 

H KAw80E1o~c; Efva1 µETa!3anK~ KaµrruAri r11c; orrofac; ri KaµrruA.6Tf1TO 
µe:Ta!3clA.A.ETai avaA.oya µE T'1 µnKoc; Tile;, rrou µETp1tTai arr6 Karrrno crTa8e:p6 
crriµEfo. H YEVIKn Tile; E~fcrwcrri EXEi T'l µopcpn: . 

; 
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, 1 • 2 
L = a- - fl L · R = a 

R 
(2.22) 

6rrou: a 2 = cruvn:A£crrr'}c; avaAoyfa<; 

H crxtcrri auT~ Efvrn avE~OPTl'lTl'l crucrT~µaroc; avacpopdc;. i:av crra8£pd 
Aaµj3dv£rrn To a 2 rrpoK£1µtvou 01 µovdoEc; va Efvrn fo1£c;. Kd8£ KAw80£1onc; 
xapaKTl'lPf(ETOI arr6 TllV rrapdµETpo a, 6rrwc; aKp1 j3wc;; Ka8£ KUKAoc;; 
XOPOKTl'lpf(ETOI OTTO Tl'lV OKTlVO R. 

0 op1crµ6c; Tfl<;; KaµrruAOTflTO<;; oav: K = _!_= dr 
R dL 

(2.23) 

OfVEI Tl'l <JXE<Jl'l TTOU <JUVOEEI TO µrlKO<;; µ£ Tl'l ywvfa <JTpO<prl<;; Tl'l<; EcparrroµEVl'l<; 
crrr1 t<Aw90£1<5r1. LTO LX. 16 cpafvETar ri y£wµ£Tp1Kr1 rrapacrracrri Tfl<;; crxtcrric;: 

dL = R·dJ (2.24) 

yra µovao1afa au~ricrri dL rou µ~Kouc; rr1c;; KaµrruAric;. Avr1Ka810TwvTa<; <JTl'l 
<JXE<Jfl (2.22) T!'lV (2.24), EXOUµE: 

y 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

p 

L·dL = a 2 ·dr (2.25) 

., I 

' ~ ( ' 

~ . I , .. 

H (2.25) rraplOTOVEI TflV E~fcrwcrri rr1c;; t<Aw80EIOOU<;; (J£ µopcpr1 rrbpaywyou ~ 
OAOKAflPWVOVTa<;; Tl'lV (2.25), Aaµj3dVETOI TO µr1Koc;; Tfl<;; KaµriuAric;; . crav 
ouvdpTricrri rric; ywvfac; OTpocpr1c;; Tl'l<;; Eq>arrToµtvric;;: 

Lz z 
- = a · i-+ c (2.26) 
2 

6rrou: c = 11 crra9t:pa m u 0AoKA11pwµato<; 

Err£1or1 y1a L = 0 Efva1 Errfcrric;; KOi r = 0, arr6 rriv (2.26) rrp0Kurrr£1 6n Kar c = o, 
dpa: • 
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L2 = 2a2 
• r (2.27) 

L2 L 
r= --=-

2a2 2R 
(2.28) 

.;f : · 

AVTIK0910"TWVTO~ O"Tr] crxecrri (2.28) TO 01acpopa µ£y£8ri, rrpOKUTTTOUV arrAt~ KOi 
OKp1!3£f~ O"XEO"EI~ lTOU O"UVOEOUV µETO~U TOU~ TO rrpWTEUOVTO O"TOIX£fa R, L KOi 
T rri~ KAW90£100U~: 

\ ~ ; . ; 

. ' 
' 

.... 
: -...-

L2 
a2 = LR = 2 rR 2 = -

2r 

a2 
L = - = 2 rR = a..J2;­

R 

2 a L a· --
R=L= .[h-27: 

L a 2 L2 

r =- = -- = --
2R 2R 2 2a2 

(2.29) 

(2.30) 

(2.31) 

(2.32) 

2.$.2 • .Op9oywv1Es IuvrETayµtvEs rwv crru.1Elwv n1s KAwBoE1C5ous 
,, 

Arr6,ro µovao1afo Tpfywvo TOU l:x. 16, rrpOKUTTTOUV 01 crxtcr£1~: 
ll ' ·, t 

.... 
dx =cos r·dL 

dy =sin r·dL 
(2.33) 

01 crxtcrE1~ auTt~ µrropouv va EK<ppacrrouv crav cruvapT~crE1~ rri~ µETa!3ArJT~~ L 
~ Tr]~ T. 

ria µEv Tr]V rrpwTfl rrEpf rrrwcrri txou µE: 
Lz 

dx =cos r·dL = cos--
2 

dL 
2a 

dy =sin r· dL =sin 2~ dL 

Evw y1a Tfl O£UTEPfl rrEpfrrTwcrri txouµE: 

r;:: 1 a cos r 
dx=cosr·dL=a...;L.·cosr·d-vr = Ji ~ dr 

r;:: 1 a sin r 
dy =sin r· dL =a...; L ·sin r· d...; r = .J2 ~ dr 

(2.34) 

(2.35) 

OAoKAripwvovra~ n~ crx£cr£1~ (2.34) KOi (2.35), µETa arr6 rrpocrEyyfcrE1~ 
( avarrTucrcrovTa~ crE cr£1pa Tov Ka9E 6po Km oAoKAripwvovTa~ xwp1crTa rov 
K08£ EVO arr' OUTOU~), rrpOKUTTTOUV 01 rrapaKOTW O"XEO"EI~: 
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Ls L9 
X =L---+--

40a4 345a2 

L3 L1 Lu 
Y=-- +---

6a2 336a6 42240a10 

(2.36) 

(2.37) 

2.5.3. H ICAw80£1lit1~ oav µ£Ta~aT1Kt1 Kaµnu>.ri µ£Ta~u tu9da~ Kai 

KUKAIKOU TO~OU 

Or yEwµETPIKE<; cruv9~KE<; OTTOITOUV OTTO n1v 061K~ opnlPfa TTOU OTTOTEAEfrar 
OTTO KUKAIKE<; KOµTTUAE<; KOi EU9uypaµµa Tµ~µaTa TrJV T~p11cr11 T11<; ouv9~K11<; 
OTI 11 µETOj30A~ T11<; KOµTTUAOTl1TO<; O'E OAO TO µ~KO<; va Efva1 oµoA~ KOi 
OUVEX~<;. ETTfcr11c;. OTO 011µEfa ETTOCp~c; 01 ouvopEUOUOE<; KaµTTUAE<; TTPETTEI va 
txouv KOIV~ E<pOTTTOµtv11 KOi KOIVO KEVTpO KOµTTUAOTl1 TO<;. H KAW9otro~c; 
KaµTTuP-11 TTP-ripof 6f-E<; Tl<; TTapaTTavw TTpouTT08£crE1<;, y1' auTQ .,; ·Kc;n; 
xp11mµoTTOIElTOI crav µEmj30TIK~ KOµTTUAl1 µETa~u w9Efac; KOi KUKAIKOU T6~oy·~, 

, ' . I ' 

LTO 011µEfo ETTO<p~<; p (2:x. 17) ll aKTfva KaµrruAOTl1TO<; R T11 <; KAW90£I006~ 
OTTEIPfsETat, apa O'TO crriµEfo OUTO 11 KAw90EIO~<; TOUTfsETOI µE Tl1V EU8E~a . 'H. 
KAW00EIO~c; TTPOEKTEfVETOI we; TO 011µEfo A, OTTOU 11 aKTfva KaµTTUAOT11TO~ f.nc; 
TOUTfsETOI µE rr1v OKTfva KaµTTUAOTl1TO<; TOU aµtcrwc; ETT6µEVOU KUKAIKOU TO~OU. ' 
LTO 011µ£fo A 11 KAw9oEt5~c; KOi TO KuKA1K6 T6~o txouv Ko1v~ E<paTTTOµtvri KOi 
Ko1v6 Ktvrpo KaµrruA6T11Ta<;. Erm OEV 01a1apacroETat ri cruv0~KfJ TfJ<; oµoAouc; 
Kat O"UVEXOU<; µETaj3oA~c; T11<; KOµTTuA6r11To<;. > ' 

; ' 

/\aµj3avov1ac; TO crriµEfo P oov apx~ Ev6c; KapTEmavou ouoT~µaTO<; ava(popa(i '. 
Kat rr1v E<paTTToµtvri OTO P crav riµra~ova Twv X, ea txouµE yra Tuxafo' crr,µEfo;, 1 

apa KOi y1a TO O"f)µEfo A, Tl<; OUV/VE<; X KOi Y TTOU OfVOVTat aTT6 Tl~ OXEO"Eig ' 
(2.36) . 'Eva µtpoc; TWV O"TOIXEfwv TTOU OVTITTpOOWTTEUOUV T11V KAW90EIO~ ' 
UTTOAovfsOVTOI EUKOAa aTT6 nc; OXEO"Et<; (2.29) twc; (2.32), EVW TO UTT6Aomo ' 
EUKOAa TTPOKUTTTOUV OTTO TO rx. 17. 

/r ' 
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• TETµ11µiv11 TOU KEVTpou KaµTTUAOTflTO~ 0 : X 0 = XA -Rsin r (2.38) 

• TETayµtvri rou K£vrpou Kaµrru,\6r11ra~ 0 : Y0 =YA + Reos r (2.39) 
. <I : · 

•
1 

EKrpor:rf/ E: E = YA - R(l - cos i) (2.40) 

. v V=YA tanr· (2.41) 

• T: T = X A + YA tan r (2.42) 

• ',u: U =YA cot r (2.43) 
' ~ : 
I• . ' 

• _' 1TiJ: , TD = X A - YA cot r (2.44) 

• N: N= YA (2.45) 
cos r 

01 tro>.11ct~ O'UVTETayµtvE~ ruxafou ci11µ£fou i Tll~ KAW90£100U~ ofvovrai arr6 
r i~ ax£cr£1~: 

' I 

" 
' 1'• 

·~· 

~ 2 2 C= x . +Y. 
I I 

y. 
rp == arctan - 1 

x. 
I 
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y 
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I 
I i: 
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I 
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I XA : 
~-~---------------r--

1 
I 
I 
I 
I 

PA = L 

P = Apx~ KAw9o£Loou~ 

A = TEAO~ KAW90ELOOU~ 
KaL apx~ KUKALKOU -i;o~ou 

I:x~µa 17 
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