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ANTIITIPOAOI'OY

OI NIEIPAMATIKEX METPHXEIX XTH ®YXIKH
'H
YIIAPXOYN IIOAAOI TPOITIOITIA NA AY®EI ENA IPOBAHMA

O Ka6. E. Rutherford (1871 - 1937) npdedpoc ¢ Bacthikng Axadnpiog Emomuodv kot kKtoyog
tov Ppafeiov Noumeh (1908) apnysitar, oe mpdTO TPOS®MTO, TNV aKOAOLON EViLOEEPOLGQ
totopia:

[pwv amd xoipd Oéytnia €vo TNAEE®VNUO om0 oLVAdEAPo - kabnynti. Empdkerto va
Babuoloynoel pe undév évo 6TOVOACTH YL TNV OTAVTNGT TOL GE U0 EPAOTNGCT JYWOVIGUOTOS
Epyaomplaxig Pucikng evd Tantdypove 0 GIovducTNG Slop®VOVCE, JEKIIKOVTOS VO KAAO
Babuod. O Babporoyntg oALG Kol O GTOVOUCTIG CLUPMVICAV Y10 EVO TPITO, AUEPOANTTO KPITH
Kot €101 eYM Ppébnka vo éxm emieyel yio avtdv TOV 6KOTO.

H xpiown gpatnon tov cvykekpiuévov doymvicpatog Nrav: « Agiéte mwog givar dvvatov va
TPOGOIOPIoTEL TO AYVMOTO VYOG €vOg YynAov Ktipiov pe v Ponbewr evog Papoupetpov». O
OTOVJOOTNG AOOV ElYE AMOVTINGEL « APNVO O1Y4 - O1YA T0 BAPOUETPO OO TNV TAPATCA TOV
KTIPlov v TPOGEYYIGEL TNV EMPAVELD TOV €£APOVS APOV TPATO TO OEC® HE TNV OKPN EVOG
AemTOh VAUOTOG ME pEYOAO UNKOC. XTNnV oLVEXEWL TLAly® TO VAUO KOl 00 TO WUNAKOG TOL
VIoAOYil® akpPAOC TO AyvmGTO VYOS TOL KTIPiovy.

O onovdactig gixe mpdyunott coPapég adiwoelg yuo po KoAn Paduordynon kabmg - Katd tnv
YVOUN TOV - ElYE AMAVTNGEL TAMNPOG Kol 6MOGTA. Ao TNV GAAN, €bv Tov giye 000el Evag moAD
KaAOg Pabpoc autog Bo cuvelsépepe otV GuVoAKT Babpoloyia Tov orovdact yio v Pvotkn
kot Bo emPePainve £T61 TV EMGPKELD TOV 6€ AVTO TO padnpa. Opmg 1 amdvinor mov gixe dMOEL
dev gdpainve aAAE 00TE Kot dIKOIOAOYOVGE, GOUG®VA LE TOV KaNnynTn Tov, £éva T€T010 YeYovoc.

Yrootpiéa ¢ 0 omovdoctng Ba €mpeme va €yel TV duvaTOTNTA WOG OKOUT GYETIKNG
npoondfelog. 'Edwoa 6tov omovdactn €€n AEnTd Yo Vo amavTiGEL €K VEOL, otV idal akpimg
gEPMTNON, e TNV omoapaitntn vrevlouion OtL Bo mpémel M v OmMAVTNON VO VITOJEIKVVEL
amopaiTTO KATO1ES YVAGELS Tov 6T Duoik). Méypt kat To TEAOG TV TEVTE TPATM®V AETTAOV dEV
glxe ypayel Tinote, Tov pOTNoO €6V NOEXE va eykataieiyel TV mpoomdbeila Kot Lov gine OTL giye
NON TMOAAEG OTOVTNCES G OVTO TO TPOPANUE. Kol oA CKEMTETOL OO VO EMAEEEL G TNV
KoAAitepn duvary]. ZNTNoo GLYVOUN Yo TNV EVOYANGCT Kol TOV TOPOKOAECO VO, GUVEYICEL TNV
gpyooia tov. H amdvinon pbe aotpamiaio to endpevo akpipdg Aento, cog TNV KOTaOETo !

«ITaipve 0 BopOUETPO GTNV TAPATCH TOV KTIPIov Kot T0 TortobeTd otnv GKpn Tov othbaiov, T0
aQNVE Vo TECEL GTO €30POG EVD YPOVOUETPG® TNV didpkela t g mtoons. A&omoidvog

1
™V oxéon: x = Egt2 vToAoyilw To AyvwoTto VPog Tov KTiplou».

e avTo TO ONUEID POTNCO TOV GUVASEAPO - EEETAGTH €0V €0 UTOPOVCE VO GTOUATHCEL AVTH M
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ddwcasio. Avtdg cvoppdvnoe, Pabuoidynce UGAMGTO TOV GTOLONGTH UE €Vol APKETA KOAO
Babuo.

Evo eykotadeinape pali pe tov 6movdactn To Ypopeio Omov €ywve 1 emavoANTTIKY €€€taom
Boundnka Tog pov giye avaEEépel TOG eiye KATé VOL Kol GAAEG ATAVTNOCELS OTO 1010 aKPPDg
TPOPANHQ, ETOL YEUATOG TTEPIEPYELL, TOV PMTNOO TOIEG UTOPOVGOV VO EIVaL QVTEG.

«Mdaiotay gine 0 omovdAoTAG «YTAPYOLVY TOAAOL TPOTOL VA LETPNGELS TO AYVIOGTO VYOG VG
peydiov xtipiov pe v Ponbeia evog Papouetpov. o mapdderypo pmopeig va Pyelg pe to
BapopeTpo €€ oTOV A0 Kol 0d TO VYOG TOL KATAKOPVPOV COANVO TOL POpOIETPOV, TO UAKOG
NG OKIAC TOL KOl TO UNKOG TNG OKLAG TOV KTIPIOV ¥PNGLLOTOIOVTOS ATAEG 0vOAOYiec vToloyilelg
TO0 VYOG Tov KTIpiovy. «MAAIGTO, GLVEYICE OKADEKTOC O GTOLOACTHG, LIAPYXEL Mo Pacikn
mEPOOTIK) HEB0dOC mov PoAevel apkeTovs. Xe avtn ™ HEBodo Taipvels To PapoueTpo Kot
apyileic va avePaivelg éva - éva to okoMd Tpog v Topdtoa. Kabdg ta avePaivelg onueidvelg
TO {Yvog TOL PNKOLG TOV PapOUETPOL KB VYOG GTOV KATUKOPV(O TOIX0. LTr GUVEYELN UETPAG
TOV GUVOAIKO aplfud tov tyvov katl ovtd 0o cov dhoel T0 aKpPPEC YOS TOV KTIPiov UETPNUEVO
OUMG 0€ HOVAdEG UNKOLG COANVA BOpOUETPOLY.

Etvou pua ol dpeon pébodog pétpnong, anavrnoa. «Pucikd, edv Opwmg BEAELS o TEPLOCOTEPO
ToAVTAOKN HEB0JO Umopeig va, d€oelg To PapOUETPO GTNV AKPN EVOG KOVTOD GYETIKA VILOTOG KOl
VO TO XEPIOTELG Gav OmAG eKKpEWES voAoyilovTag TV T NG EmrTdyvvong PopdtnTag 6To
EMMESO TOL OPOUOV GAAL KOL GTIV TOPATCO, TOL KTIPIov. ATO TNV AVAUEVOUEVT] dLUPOPA TV dVO
TIUOV pmopel emiong va Tpocdloplotel to {ntovpevo dyvooto vyog. EEGAAovL pmopeilg akdun
aQoV avEREIC oTNV TAPAToa Vo dE0ELS TO POPOUETPO LE Eva LaKpD VIO KOl 0pOD TO KATERAGELG
£161 OOTE UOMG VO EQATTETAL GTIV EMLPAVELY TOV OPOUOL TO KIVEIC 6OV VO NTOV €V, EKKPEUEC.
"Eto1 mpoodiopilelc to Yyog Tov KTipiov amd TNV PETPNOT TNG TEPLOGOL Yo VTN TNV Kivnony.
«TehMkd copnépave, vdpyovy ToAlol dtopopetikol TpdmoL Yia vo, AVceLS Eva TpdPinua. Towg
BéPara o karvTepOG Bar etvarl va Tapelg 1o PapOUETPO GTO 1GOYELO KOl QPO YTLANCELS TV TOPT
Tov d1evBuvty - WBOKTNATN TOV KTIPiov, Kal €9’ OGOV cov avoitel, va tov melg: Kopie dievbovtd
0VTO T0 TOAD aKpPIPO epyacTNPaKd Opyavo Ba yivel d1kd cov €6V OV ATOKAAVYELS TOLO Eival TO
VYOS 0VToD TOL KTIPIOUK.

X€ oVTO TO ONUEID NTUV CEPA OV VO POTHC® TOV GTOVOOCT| £V TPAYLATIKE gV Yvdpile TNV
GLUPATIKY aTAVTNOT GE AT TN GLYKEKPIUEVN ep@dTNoN. Ty amdvtnon dniadn Tov «EUTAEKEDY
v Papouetpikn oyéon: mwieon - KYog, £T61 MOTE Yvopiloviag TNV S0Popa TNG OTLOCPUIPIKNG
mieong va vroloyiletarl 0 AyvmoTto VYoC. AREcmG TapadEyTnKe OTL Kot ovTh TN Yvople Opmg
TAVTOYPOVA LLOV OLOAOYTGE OTL TAV OPKETA EVOYANUEVOG OO TOV TPOTO UEPIKDV EKTALOEVTIKAOV
oL TPOSTABoVV Vo S1OAEOVY TOVE GTOVOAGTEG TOVG TS OKPPDG TPETEL VO GKETTOVTOL.

H mopondve 1otopia eival mépa yio mépo aAndiviy Kot T0 OVOUN TOV «HyV®GTOL» GTOVOUGTNH
givan Niels Bohr (1885-1962), mpdkettal yio tov petémerta naykooo yvootd, Aavo Guoikd mov
uahota Ppafevdnke kat pe to Nopmek dvcikig to 1922. O N. Bohr éywve yvootdg yia 1o o1t
TPOTEWVE TO LOVTEAO TOL ATOLOL TOL CLVIGTOTOL GO TOV TLPNVA TPOTOVIWV, VETPOVIOV EVA GF
SloPOpPeTIKEG evepyelokeg oTabpeg Ppiokovtal Ta mepipepdueva niektpdvia. Ilpdketton yio v
TOAD YVOOTH € OAOLG EIKOVO, TOV UIKPOOKOTIKOD TUPNVA TOv TePBAALETOL amd €va Uikpo
aplud eMemtikav tpoyiwv. O Niels Bohr vanpée éva potiopévo poaro, £vag TpayroTiKog
Kavotopog otnv Beperioon g KPavtikie Oswpiog.

Ambdoan aro. EAAnvika.
A. ApafavTivog
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OEl Zedipata kor otoTIoTIKY £MEEEPYAGIN TEPARATIKOV

1. Xkomog

[pokertar yroo Oempntiky| doknon TOV GKOTO EYEL TNV TEPIAMNTTIKN AvapPOpa ce BepaToAoyieg
Om®G: CEOAUOTO, OTATIOTIKY emelepyociol MEPOUATIKOV UETPNOEMV KOl TOPOVGLICELS
amoteleopdtov. Eival doknomn €icaymyikod yopaktipo tng omoiag 1 katavonon Oo Pondnoet
OTLOVTIKG 0T1) 6M0TN Jleéaymyn TOV EPYOCTNPLIKOV OCKGEMY TOV 0KOAOVHOVV.

2. Oswpla

H mapaxorovdnon tng e&éMéng evoc gawvouévov pmopel vo givon gite molotiky gite Kot
mocoTikn.. H yvdon mov mopéyetol amd Ty TOLOTIKY EPUNVEID TOL POIVOUEVOL Elval POAAOV
EMPOAVEIOKT VD 1 TOGOTIKN Bewpeitoan  mo Bepehopévn. [ocotwég oyéoelg ouwmg petatd
SPOPOV LETOPANTOV TPOVTOHETOVV AALpALiTTA TV LETPT|ON TOVG.

2.1 MEeTP1OELS QUOIKWV PHEYEOWV.

Métpnon evog uokoy peyéBovg A€yetor 1 GUYKPIOT TOL UE €vo GAAO 1diov €idovg Kot
KaOEpUEVTS aplOUNTIKAG TYG TOV YPNOLUOTOLEITOL ooV TPOTLTO (SNANOT] TPOKELTAL Yl
povada petpioemc). Mia pétpnon Aéyetan Gueon av mpokvmtel and v ancvbeiog cvykpion
TPOG T0 TPOTLTO (7). M LETPNON VOGS UNKOLS LE TOV Kavdva, 1) LETPNON TNG £VIACTG PEVLOTOG
Le To oumepduétpo kAm). Mio pétpnon Aéyeton £upecn dtav mpokVTTEL Ao TV QUEST] LETPMON
AoV puokdv peyebmv mov cuvdéovtan e To {nroduevo uéyebog amd pio pobnuoatikn oyxéon
(my. m pétpnon g aviiotaong evog ay@yold UETPAOVTOG TNV TACY oTa GKpo TOL UE €va
BOATOUETPO KO TNV £VTAGT TOL PEVUATOG TOV TEPVAEL OO TOV AYDYO LE EVO AUTEPOUETPO.

\%
Ev ouvexela amo tov vopo tov OhmR = T TPOKVUTITEL ] TLUN TNG AVTIOTAONG TOU Ay wYoV).

g OleG TIG TEPMTOGELG OV vl SUVOTOV VoL Yivel LETPTON KATOLG PLOIKNG TOGOHTNTOS TOV VO,
glvar amaAloyévn amd KATOo GEAAUN. AVTO OQEIAeETOL OTNV EAAEWYT] TEAELOTNTOG TV avOpmTTi-
vov aebnoemv Kobhg Kot otnv EALEIYN TEAEIOTNTOG TV PETPNTIKGOV opydvev. Eniong n dadt-
Koo TNG LETPNONG GUVETAYETOL SLOTAPAYN TNG OPYIKNG KOTAGTOONG TOV LETPOVUEVOL UEYEDOLC.
Avo 6pol TOL YPNCLOTOOVVTIOL ELPVTOTA GE GYECT HE TNV &V YEVEL «mOOTNTO» TOV
TEPOPOTIKOV dedopévav givar 1 akpifelo (accuracy) kot m emavornyuotnta (precision) g
KéOe peTpnTiKng dradikaciog.

2.2 Axpipera.

H axpipeto (n opBoTTO) TEPLYpdpEl TNV 0pBITNTO £VOG TEPpAUATIKOD amotedéopatoc. BéBaia o
pévo gidog pétpnong mov umopei va gival amdivta axpiféc eivor owtd mov meprlopPavet
amoplOUOVUEVO. OVTIKEIUEVD, Ol VIOAOITES UETPNOELS TEPIAAUPAVOLY O1APOpa GOAALOTA KOl £TOL
dtvouv o Tpocéyyion pwovo g aAndetoc. H akpifeio exppdleton gite og amdlvTo GOAAUA 1| ®C
oxetikd oedipo. To amdéivto oedipo Eg g péong tnig  €vog  pikpov  aptBuov
EMOVOAAUPAVOLEVOV PETPTIoE®V SiveETOL ATO TN GYEOT:

E(x=)_(_xt

Omov x; €lval po awodekTn TN TNEG TOGOTNTOG TOV PETPEiTAL. Zuyva Op®G givol TEPLEGOTEPO
YPNOIL0 M akpifeta va ekepAleTal e TO AvTIoTO(O OYETIKO GOAAUN dnAadn TN TocOTNTA!
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[@] % 100%
Xt

Eivon mpopavég 6Tt 10 amdAuTo aAAd KoL TO GYETIKO GOAALN SIOBETOVY TPOGTILO TOV LTOONAMVEL
OTL TO peTpovLEVO LEYEDOG gival PLeYaADTEPO amd TO TPOYHOTIKO (BETIKO TPOCTLO) 1} OTAV 1GYVEL
T0 avtifeTo (apvNTIKO).

2.3 EmavaiAnynpomra.

H smovoinyuyotmra (] motoétta 1 aélomotio) eivar pio évvola mov meptypdpetl tov Poabud
GUYKEVTIPMOT|G TOV UETPNGEDV YOP® OO W10, KEVIPIKN TIUN, Ue GAAa Adyla Tov fabud coppovicg
HETAED TV aplfunTIKOV TIHAV Yo SV0 1 Kol TEPICCOTEPEG TUVOUOIOTLTO, ETAVOAAUPAVOUEVES
UETPNOELS TTOL £YOVV OUWOG ANPOel VIO TI 016G AKPIPOC TEPAUATIOTIKEG CLVONKEC.

Tpeic emi p€Povg Opot ¥PNCIUOTOLOVVTOL TPOKEWEVOL VO TEPLYPAYOVV TNV ETOVOANYILOTITO
L0 OULASOG TEPOUATIKOV dedopévav Kot autol sivat: 1 Tomikn amdxkiion (standard deviation), n
petafAntétra 1 Swaxdpaveon (variance) kobd¢ kot o ovvieheotng uetofintotnroag M
dwaxvpavong (coefficient of variation).

Katd v ototiotikn enelepyacio dedouévav vmotifetor 0Tl To AlyooTd OmOTEAEGLOTO TTOV
TPOKVOTTOVY MO TIG TEPOUOTIKEG UETPNOELG CLVIGTOLV €val TOAD HKPO KAGGUN TOV GTEPOL
op1Bpod tov anoterecudtov mov Ba pmropovcay va ANeOovv edv vInpye ATEPOS XPOVOS OAAN
Ko dtabeon yuo petpnoets. Ta Aryootd avtd dedopéva ivor TO TEPOUATIKO «OEIYLLO» KO QLGTIKY
TPOKELTOL Y10, VTOGVVOAO OA®YV TOV SEOOUEVEOV TOV VILAPYOVV GTN TpaypatikotnTa. Ot vopot tng
OTUTIOTIKNG 1oYOOVV aVOTNPE Kol pOvo o€ amelpo mAND0C SedOUEVOV KOl Yol OVTO OTOV
€QUPUOLOVTOL OE OELYLOTO EPYOOTIPLOKMOV UETPNCEDY VITOOETOVE KATUYPNOTIKE, OTL TO OEtypol
avtd glvol TPAYLOTIKG OVTITPOCMTELTIKO TOV dmelpov mANBvouov. BéPata emedn dev vmdpyet
gyyomon 6t 1 vOBEST QLT 1OoYVEL 01 EKPPACELS Y10, TUYAI0 COAALUOTO EIVOL EK TOV TPOYUATOV
aféPaieg Kot TPEMEL VO SLOTVTOVOVTOL UTOKAEISTIKA e OpOoVS THAVOTATOV.

v ovvéyeln Bo vdpéel d1e€odikn avapopd oe dVO EEYWPIOTEG KUTIYOPIEC GPUAUATOV TO
GLOTNUOTIKA Kol TO, TUY L.

24 IuoTNHATIKA GQAApATA

Ta cvotnuatikd cediuato &govv kabopiouévn Ty, mpocdlopictun aitio. kol givar idtov
TPOOTUOL KOl UeYEBOLS Yo EMOVOAOUPOVOLEVEG HETPNOES TAVOUOLOTUTIOL  YOPOKTHPA.
Mmnopovv va kotnyopromomBovv oe tpioe kvpiog €idn @ opyovoAoyiog, TPOCHOTKG Kot
uebodoroyikd.

Opyavoroyikd cQdipata

Tomikd oedApaTo VRS TS Kotnyopiag eivar : @awvopeva oAioONoNg TV MAEKTPOVIKOV
KUKA®UATOY, 01 WKPEG OlOPPOEG GE GLGTHUOTO KEVOD, Ol emdpdoels ¢ Oepuokpaciog oe
OVIVEVLTEG, 0L VEKPOL YPOVOL AVIYVELTIK®V OATAEE®V, T ETAYOUEVO PEVLOTO OTO KUKAMUOTA, Ol
UEDGELS OTIC TAGEIC TOV UTOTOPLOV KOTA TNV cLvEYN YPHoNS Tovg Kot aAia. To cueTnuotikd
COAALOTO TOV UETPNTIKOV GLOKELMOV GLYVA OVOKOAOTTOVTOL Kot OlopBdvovior pHECM
Babuovounocewv pe KatdAANAeg TpoOTLTTES ATAEELC.

IIpocwmkd cpaipata

Tao TpooOTIKA GEAAUATO TPOEPYOVTAL OO TIC EKTIUNCELS TOL TPEMEL VO KAVEL O EKTEADV TO
melpopo. Tyetikd mopodeiypoata givat o mpoodloplopuds e Béong pog Kvoduevng Peldvag
opy&vov peta&d dvo S10d0 KMV VTOSIUPECEDY KAILAKOG, 1] EKTIUNGCT TG CXETIKNG £VTOONG TOV
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O®TOS and SO SPOPETIKEG POTEWVES OEGUES, M TOXVINTO OVTIOPOOTG - EVEPYOTOINGNG GTO
AT EVOG YPOVOUETPOL Y1d TIG LETPNOELG yVMGTOV YPOVIKOD SUGTAIOTOG K. 0.

Eivon mpo@avég 0Tt Ta TPOCOTIKA GOAALOTO SLOPEPOVLY CNUAVTIKE 0O GTOUO GE GTOUO POAoTA
Lo OYeOOV  YEVIKEDUEVT] OUTIOL TPOCOMIK®V GOOAUAT®OV gival Kol 1 mpokatdinym. Ot
TEPIOCOTEPOL TEPUUATIOTEG EXOVV U0 PUCIKT TAGM VO EKTILOVV TIC AVUYVDGELG KAUAK®OV TPOG
NV Katevbovven ekeivi Tov PEATIOVEL TV ETOVOANYILOTNTO GE Lo 6E1Pa dedOUEVEV 1| 0dnYel Ta
amotedéopato mAnciéotepa mtpog v emiBount . To mepiocdtepa TPocOTIKE GAALATO
Umopovv va eraylotonomBobv Hovo Ue TNV amapaitnTn Tpocoyn aAAd Kot avTonenoidnon Katd
TNV EKTEAECT TOV TEPOUATIKDY LETPTOEDV.

Me0odoroyikd cpaipata

[IpdKkettar yro. GEAAUATE TOV TPOEPYOVTAL OO TNV U1 100VIKY GUUTEPLPOPE TOV UEPDV UING
ovvletng melpopatikng dwdikacioc. o mapddetypo 1 pun OAOKANP®ON TNG UEAETOOUEVNG
dwdkaociog (m.y. atehig amokatdotacr Oepikng 1Goppomiog o WIKTE Stodvpata), 1 vropén
Kpovoewv vroPdabpov mov AavOacuéva Oewpovvtal TPOYUATIKEG Kol 0modidoviol GTo
KOTOUETPOVUEVO padlevepyd delypa, 1 Un opeAntéa TpiPfny otnv AokNon TG OEPOTPOYLIG TOL
gopoiuéva Bewpel v Kivmon yopic PPN, sivor cedipata avtg ¢ Kotmyopioc. Ta
oLOTNUOTIKE UEDOOOAOYIKA GEAAUOTO Eivol GLYVE OSVOGKOAO VO OVIXVELTOUV KOl £TGL VO
dopbwbovv. 'Evag kahdg tpoémog eivor m emPefoaioon g pebddov a&lomoidvrog (Yo
Tapadelypa) TpdTuTa SElyUOTA 1) KO OXETIKEG SIUTAEELS AVOPOPAC.

2.5 Tuxaia c@aipata

Avtd opeidovtal o€ aKovOVIoTa aitio Kot Kupta eppavifovtor 0tav arartndei opiopévn axpifeia
otlg petpnoels. Ta tuyoic c@dApata omotehobv TV KOplo ottio avoakpifelog otov To
CUGTNUOTIKA COAAROTO €rovv omoAewpOel M kol ehattwbel oto ehdyioto duvatd. Otav ot
LETPNoELG ETovaraPavovTal TOTE To dedopéva Tov AapPdvoviot eivar didomapta Adym drapéng
Toyoiov oOAAG Kol cueTNUOTIK®V cpoipdtov. H dmapén toyaiov cpoludtov aviavakid oty
oyeTIKN EAAEWYT ETAVOANYILOTNTAG (LUKPN 1) LEYAAT) TOV OTOTEAEGUATMV.

‘Eva anotélecpo Oo Bewpeitar opfd 6tav T0. CLOTNUATIKG GPAAPATO TAPAUEIVOLY KOTO TO
duvatov pkpd ko axpiBég 6tav ta Tuyaio ceaipata Tapapévouy ukpd. H Aén pikpo Oa mpémet
VO OVAQPEPETOL GE GYECT UE TNV TUUT TOV UETPOVUEVOL PLGIKOVL pEYEBOLG.

6 H xoatavopn tov toyoiov oceoipdtov oto
OTOTEAECUATO CUTA YIVETOL KAAVTEPO KOTAVONTH
€av opyavmBodv og 16ap1Bpes opadeg dedopévmv
(M xoyeXidwv). H oyetikn ouyvotnta eupdviong
TV 6edopévav o kdbe Kuyelida mapovctdleTaot
YpoOKd oto oyfue 1 pe v popen otoypap
pdtaov. Eival Aoyio va vroféoel kaveic Tmg e6v
0 apUOC TOV TEPAUATIKOV TPocTadeldy nTav
TOAD peyaAdTepog Kot 0Tl €0v T0 uéyebog TV
KoyeAidmv Ntov  mOAD pukpdtepo  TOTE Ol
dnuovpyeito pia oxedOV OUOAT GUVEXNG YPOUUN
Syipe 1. Syeticy supivion Sedopéveov ue  OTOG 0OTAH TOL GYARATOG.

NV UOPPT] LOTOYPOUUCTDOV M oplaAn], GUVEYNG KOUTVAT 0TOD TOL €100VG
ovoualetan kapmdAn Gauss (] koavovikn kapmdOAn ceoiudtov). Eureipikd Bpioketor 6t TaL
OTOTEAECUATO, ETOVOAAUPBOVOUEVMV TEPAPATIKOV UETPNCEDV KOTOVELOVTOL TEPITOV KATH Lol
kavovikn 1} Gaussian popen.
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2ynuo. 2. H karavoun Gauss

H xoravopn Gauss £xet o akdlovho yopoKTNPIoTIKG

] To cuyvOTEPO TAPATPOVUEVO ATOTEAECLLOL EIVOL 1 LECT] TIUN L OELPAG OESOUEVOV.
] Ta TEWPOUATIKAE ATOTEAEGILOTO GUYKEVIPMVOVTOL GUUUETPIKA YOP® amd TNV UEST] TIUA.
] Mikpég omoKAMOELG amd ™V HECT TN TOPATNPOVVIOL TOAD GLYVOTEPE OTO OTL Ol

avTioToYEG HEYANEG ATOKAIGELS, KOt TELOG

] Edv amovcidlovv cvotnuotikd o@Aipoto M pESN TN €vOc peydAov  apiBpod
TEPUUATIKDV OeS0UEVOV TPOoEYYILEL TNV TPOYIOTIKT TIUT.

To oyaio cedipa E; tng péong tiung X evog Lkpov aptbpol TEPAPATIKOV TpooTadeimy divetan
and v oyéon: E; = x; — X.

3. M£0odog

Ymv ovvégewn Bo datvmmbovv pepikol ypnoipol 6pot mov a&lomoloHVIOL OTIV GTATIOTIKY
Bewpio TV TVYOIOV CEOANGTOV.

3.1 ZItatietikn enedepyacia TuXainmv 6Q@AANATOV
A. Méon typn (X).
Méon tun delypotog X eivor m péon i (1 o pésog Opog) evog dedopévov  aplfpon
TEPULOATIKDY OTOTEAEGUATOV:
Yix (X +xp+ -+ Xy)
N N

Méon Tiun: X =
B. Tvmké o@dipo péong Tipng (8X,).
To tomikd cedipa péong g (6X,) delypatog pe mepropiopévo péyebog divetan amd ) oyéon:

N )2
N (xi—X
Tumko o@dApa péong TiunG: 8%, = + 211:11(5\] 1_ 1))

2
IV mePIMTWON TOU TUTIKOU GPAANATOS TA 3 (= 67%) Ba Bpilokovtal péoa otnVv TEPLOXM

X — 0X; £ X < X + 8X; kot 0t VTOLOUWTES TIEG EKTOG OVTNG TNG TEPLOYNG AvTd onuaivetl 0Tt oo
T1g 100 petpnoelg evog euoikol peyéboug ot 67 Ba Ppiokovtol péca oty meployn X — 86X, < X <
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X + 0X; Ko ot vworoureg 33 PeTPNGELS EKTOGC.

I'. Zyetik6 c@dipa.
To oyetikd cedApa givol To TNAKO TOL TLTKOD GOAALOTOC TNG HECTG TYUNG TPOG TNV KECT] TN
Kot ekppaletan ent To15 €K0Td ¢ €ENC!

L 8%+
TXETIKO CPOAUN: = = X 100%

A. Tehxkoé amotéheopa.

Ta amoteléopata piog oelpdg HETPHOE®V £VOG PLGIKOV peyéboug X Ba mpénet va StatvrdvovTaol
e 16 €ENg dVo eKPPACEIC:

e -, 0%
X =X+ 86X, kat X=Xi?>(100%

3.2  AplOunTikn @appoym.

Ac BewpnBel pio amdn pétpnon w.y. g nalog evoc copatog. Emavoloapfdaveror n pétpnon g
dyvootng palag 6Eka popE Kot KaTaPTICETOL O TOPUKAT® TIVOKAG:

_ _ (m; — m) (gr) (m; — m)? (gr?)
(i) m (gr) m (gr) s ~
(x1073) (x 107%)
1 5.07 -16 256
2 5.09 +4 16
3 5.06 -26 676
4 5.08 6 36
5 5.12 +34 1136
5.086
6 5.08 -6 36
7 5.09 +4 16
8 5.08 6 36
9 5.10 -14 196
10 5.09 +4 16
10
(m; — m)? = 2420 x 107° (gr?)
i=1

2nv de0TEPN oTAAN TOL Tivaka divovtal ot déka peTpnoels (Tyég) tov mivaxka. Bpioketon 1 a-
plOunTIK péom T M Ko gv cuveyeio  omokAon (Slopopd) g ke TUNG omd TV péon
Tw(m; — m). v tekevtaio othAn oynuotilovtar To TETPAy®VE TOV SPOPOYV oVTOV
(m; — m)?%kou voloyileton To GOpOIGUE TOVC.

Emopévog 1o tumikd oo tng LEGTC TIUNG Y10 TOV TOPATAVED TIVOKO LETPHCEDV EIVaL:

_ ’ziN:l(mi — m)? 2420 x 1075(gr?)
om; =+ W == 109 +0.005 (gr)

To oyetikd cedipa Ba givor:

IR
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% 100%=Mx 100% = 0.086% = 0.1%
5.086 (gr) ' -
Telka:
m = m + dm, = (5.086 + 0.005)(gr) kot
5
m=im+ mT x 100% = 5.086(gr) + 0.1%
[Hopatmpnoeic:

1. Z1ov vIoOAOYIGUO TNG HECTG TIUNG KATE TNV CUUTANP®OT TOL Tivaka Bo ypdeeTon £va ornpo-
VTIKO Ynoio TepiocdTEPO Ao TO TAND0G TOV GNUAVTIKOV YNQioV TV ETL LEPOVE LETPTCEDV TNG
de0TEPNG 6TNANG. AVTO 0QEiAeTAL GTO EVVONTO YEYOVOG OTL GTNV HECT TIUN amodideTOL pLeYUADTE-
pN EUTIoTOCHVN amd TNV KaOe et pépovg pétpnon.

2. Otov 10 TN00g TV petprioewv gival peta&d tov (4) kot tov (20) niadn 4 < N < 20 1618
TUTKY] ATOKAION TNG HEOTG TIUNAG GTPOYYVAOTOLEiTAL G §val LOVO onuavtikd ymeio. Edv o apB-
nég TV petpnoemv etvar peyaavtepog tov (20) dnradn 20 < N < 100 tote n tomikn andkiion
GTPOYYVAOTOLEITOL GTO HVO CTLOVTIKG yMeiaL.

3. v TeMKN| pHopen Tov diveton Yo To TPog pHETpNom nEyebog 1 néon Tiun Ba mpémel va 6Tpoy-
yvlomoteitan otnv 0éom ekeiv mov epeavifeTol To oNUAVTIKO YNeio TNG TUTIKNG OTOKAIONG TNG
HEONG TUNG.

3.3 Inuavtikd ymeia.

H apBuntikr Tyun omolovdnmote puoikov pey£Bouvg mov mpoépyetal omd PETPNON dev PUmopel va
glvar améAvTo cwot). H axpifeia tng onotoconmote pétpnong neplopiletar amd v alomiotio
TOV UETPNTIKAOV 0pYEvmV 1 0ol TOTE deV givarl amdAVT.

Ag vmotefel 611 PETPIETOL TO PNKOG €VOG GTLAO MG OOTEAECHO TNG GVYKPIONG TOL UE €va
kavova. H Ty mov mpokvmtet eivon 16.7 cm. (Zynuo 3) Avtd onpoaivel 0Tt T0 AyvooeTto pnKog
petpnOnke pe akpifeto evog dekdrov Tov cm. Ly pétpnon avt to dvo mpwto yneio (1 kot 6)
glvan PéPatov 011 gival cwotd evd 1o TeAevtaio (7) elvon kot ekTipnom Kol 1 €TA0YN TOL
kaopilel v axpifela tng uétpnong.

2ynuo. 3. H uéctpnon toov puiikouvg evog atodo w¢ OmoTtéLEao. THS GUYKPLOTIS TOV
UE EVOL KOVOVOL.

Inuovtikd ynoio oe pio pétpnon Bewpodvtor ekeiva o ymoeio mwov givar PéRatov OTL eivan
a&16moTo GUV €va KOT EKTIUNGT ynoeio Oyl pe v évvolo 0Tt givol a&lomoTo oAAG e To OTL
eEao@odilel v a&lomotio TV TPONYOLUEVEOVY YNeinv. TtV TPonyoOLevn HETPNOT O aptOpdg
TOV oNUOVTIKOV ynoeiov eivar (3) tpla ek tov onoiwv to 6v0 mpata (1 kot 6) gival ciyovpa
cmoTd Kot to Tpito (7) glvar Kot ekTipmon.
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3.4 Tapndevikd wg onpavtikd ymeia.

Mia pala stvon ion pe 64 gr kot emopévog ekppaletar pe 6vo onpavticd yneio (6 kot 4). Av 1
0w pata ypapotav 0.064 Kgr Ba exepalotov maAt pe 600 onuoavtikd ynoeio. Anlodn to pundevi-
K6 oh vEdpyovv oV apy £vOG oplBpov dev AapPdvovial mg onpavTikd yneio emeldn Exovv
oKomd va, opicovv TNV axpiPn BEon TG VTOSIIGTOANG.

H R opwg 1.064 Kgr ekppaletal pe téooepo onuavtikd ynoia (1, 0, 6 kot 4) evod n Tiun
1.0640 pe mévte onuavtcd ynoeia (1, 0, 6, 4 kot 0). AnAadn T HNOEVIKA TOV VITAPYOVV GTO «E-
oOTEPIKO» €VOG 0p1BUoy koD Kot 6T0 TEAOG HETA amd VTOSCTOAN OemPodVTOL OTUOVTIKA

ymola.

To yeyovog tmpa 6Tt Eva copa et Bapog 6400 Nt dev dndmvel avapeiofira Kot v akpifeio
NG HETPMNONG OVTE KT EMEKTOOT] Kol TOV optBpud tov onuavtikov ynoeiov. To dvo televtaia
ynoia propel vo govv tomobetn el yio va. dnAdcovv amid trv Ta&n peyébovg tov Pépovg.

Av 10 copa €xel petpndet pe axpifela ekarovtddag tov Nt tdte T0 fdpog Tov TPémel va ypapel
pe 600 HOVO GNUAVTIKG KOl Y10 TOV AOYO aUTO YPAPETal Vo Hoppn SuvAapemg Tov d€Ka HTot:
6.4 x 103Nt. Av 10 chpa &gt petpnei pe axpifeio Sexddag Tov Nt ote T0 Pépog TOL TPEMEL VO
YPOQEL LE TPIOL GNUAVTIKA KO Y100 TOV AOYO 00TO YPAPETAL LTO LOPOT SVVAUEMS TOV dEKA MTOL:
6.40 X 103Nt. Av 10 chpa éxst petpndei pe axpifeto povadog tov Nt tote T0 Pépog Tov TPémeL
VO YPOQEL LE TEGOEPO. CNUAVTIKG KoL Y10, TOV AOY0 0VTO YPAPeTal vid Lope1| SUVALE®S TOV SEKOL
frot: 6.400 X 103Nt.

2115 dV0 TEAEVTOIEG TEPIMTMGELS TO. UNOEVIKA €yovv TomobetnOel yia va dnAdcovy Béoelg onpo-
VIIKGOV YNeiov agov 1 Tepovusio Toug dev gival amapaitntn yio va vrodnAmcovy kdmowo 0éon
VTOSLOGTOANC.

3.5 Ipdageig pe aplOpovc SLa@oPETIKWV GNUAVTIKOV Pn@lov.

Yuvibog givar TpoPAnpa mov epeavileTol Katd Tov VIOAOYIGHO cOVOETOV GQAALATOC dNnAadn
OTIG EUECES LETPNOELC.

A. IIpécOeon 1 apaipeon.

Yy mepintoon npocheong 1 apaipeong ot apdpoi 6TPoyyLAOTOOVVTOL £T61 AGTE TO TANB0G
TOV SEKASIKOV YNeiov Tov aplBuod mod TPOKITTEL MG ATOTEAECUO VA Elval 160 e To TAN00g
TOV OEKOSIKOV YNeinv Tov apBpov e To kpOTEPO TANB0G deKadIKdV.

Ap1Buntikd Topdaderypo.:

783.6+3.844=787.444 (ecpulpévo).

783.6+3.844=787.4 (0p00).

B. lloAramhacracpdg 1| owaipeon.

Av vmotebel 6T 1 avaxpifeio evog aptBpov exepaletar pe pio LOVAdH GTO TEAEVLTOIO GTUOVTIKO
ynoeio Tov T0TE MG OYETIKY 0pBdTNTO KOAgitar To TATKO TG avakpifelog Tov apifuod dio Tov
apBpov avtov. I'a mapdderypa n oxetikn opBoTNTA TOL CP1OUOL 9.98 B glvar:

0.01

T~ A o)
505 = 0-00110.1%

2V TepinTor TOALUTAAGIOGHOD , dlaipeong, SUVALE®DY Kot PIL®V TO ATOTEAEGLO YPAPETAL [E
70 1810 TANBOG CNUAVTIKOV YNPIoV 1 Vo TOPOTAVE 0o To TAN00G TOV CIUAVIIKOV YNeimV LE
TNV KPOTEPT GYETIKN 0pHOTNTA.
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ApBunTiKd TopaderypoL:

ITo16 10 yvopevo tov apBumv 11.1 kot 23.25; Iog ypdeetor 10 amotéAecua;

H oyetucn opBotTa Tov aptBpod 11.1 givar 1% evo tov 23.25 givar 0.04%. Apa:
23.25 x 11.1 = 258.075 (eo@aAuévo)

23.25 x 11.1 = 258.07 (0pH9)

3.6 XtpoyyvAomoinom.

H otpoyyviomoinomn evog aplBuov yivetar pe omdppiyn OpiIcUEVOV CTUOVIIKOV Yneiov Toh
Bpickovtar ota de&1d. Otov 10 TpdTO YNeio amd 6e&1d mov amoppintetal gival KPOTEPO TOL 5,
T0TE TO TPOMYyoLUEVO Yneio HEVEL avoAAoimTO eved ov givol peyaAdtepo Tov S5, TOTE Ot
mpootifetar pio povada 6to tedevtaio yneio mov pévetl. Av egivar akplBag 5, tote TpootibeTon
pio povado oto TeEleLTaio YNeio oV PEVEL EQ OGOV OLTO EIVOL TTEPITTOG EVAD OVTO PEVEL (OC EYEL
€0 000V givon GpTIog.

ApBuntikd Tapdosrypo

Na otpoyyviomomBovv e dtadoyikn dadtkacio ot apiBuoi a) 3.14159 kar B) 51.76 péypig 6tov
SabéTouv Eva oNUAVTIKO Ynoio.

3.14159 51.76

3.1416 51.8

3.142 52

3.14 507 (5 x 10)
3.1

3

ZuvNnOmg GTPOYYLAOTOGEIS UTULTOVVTOL LETA OO TPAEELG LETAED SLAPOPOV APIOUDY.
3.7 NOMOG KAVOVIKNG KATAVOUNG OQUALATOC

¥t otatiotiky Gauss To AmoTEAECUOATO ETOVUANUPAVOUEVOV UETPHGEDY TOV TPOKVITOLV OO
v Omapén anpocsdopIoTeVY (TLYOinV) CEUALATOV BE@POVVTAL OTL KOTAVEUOVTOL GCOUP®VO LE
TOV VOUO TNG KOVOVIKNG KOTOVOUNG o@iipatos. O vopog avtdg omimver oti: To kAdopa
eneaviong minbvcpov petprcemv dN / N pe téc mov Ppickovior otn mepoyn X €mg X+dX
dtvetan amod v oyéon:

dN 1 _(x—;;)zd
—_—= e 20 X
N  6V2m

Omov W kot 6 givon avtiotowyo 1 pHESN TY TOV TANBVGHOD KOl G 1 TLTIKY omOKAoN evd N o
aplOUOC TOV TEPOUATIKOV TPOCTAHELDV.

4. YmoAoyloTikn Stadikacia

[Ipokewévov vo  yivoov 7EPIOGOTEPO KOTOVONTEG Ol €VVOIEG TOL  OOMPAYUATEDETOL M
OGUYKEKPIUEVT] BE®@PNTIKY] AOKNOT TPOTEIVETAL 1] TPAYHOTOTOINGT LEPIKDVY (7] Kol OA®V) amd Tig
TOPAKATO VTOAOYIOTIKEG dwdikaocies. [Ipokeitar Yo aveEAPTNTEG TEPIMTOCEIS LE «ETOLUEG)
TEPOUOTIKEG LETPNOELG OTIC omoieg Ba ypelaoTel vo VTOAOYIoETE PEGEC TIUEC KOl CRAAUOTO, VO
Tpocdilopicete T0 TANOOG TOV CNUAVTIKOV YNeiov, Vo TPayLaTOTomoete TpiEels aAld Kot
GTPOYYVAOTOMGELG APIOUMY TOV EIVOL ATOTEAEG O TEPOUATIKNG LETPTIONG K. O.

10
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1. No onpetodei To TAn00¢ N T@V SNUAVTIKGOV yneimv Tov £yl 0 KoBEVOS amd TOVG TOPUKATM
ap1Bpovg Ko vo uUTANpoBEl 0 TopaKdT® TivaKaG:

ApOuodg | 99.05 | 27.11 | 5280 | 0.0094 | 84000 | 100 | 400.0 | 967.23 | 101

n

ApBuoc | 4.00 4.0 x10° 4.02 x10° | 2.007 | 3.010 | 20.12 | 0.005 | 0.30

n

2. Na otpoyyviomomBovv ot mapakdt® oplBpol oe ovtioToyovg pe 2 1 kot 3 onpavtikd yneia,
va copumAnpmBel o mivakog Tov akoAovOel.

Ap1Budg 4.451 1.750 2.045 9.999 1.024 1.2451 1.235
n=2
n=3

ApBudg 46675 0.02567 3.9067 4.042 x10° 8.005 | 5.9021 5.9008
n=2

n=3

3. Na emiheyei 10 kaTdAANAO 0moTéEAEG A GE KAOE [ 0O TIG TOPOKAT® TPAEELS Kot va. eEnyn el
OVOALTIKA TO 10T £YIVE 1] GUYKEKPIUEVT ETIAOYT).

10.0-9.13846=0.91110.86 10-9.13846=110.86 11 0.862

0.029 x 12=0.351 0.4 1 0.0348 132.7 X 0.061 = 8.095 11 8.0947 11 8.1

21.1+ 2.035 + 6.12 = 29.255 1 29.3 1 29.26 132.700 + 0.061 = 132.761 1 132.8 1 132.76

4. Ayvoot avtiotaon R petprifnke mepoplatikd pe okomd vo, DVTOAOYIGTEL | UEOM T TNG
R kaOdg kot o avtictoro oedipa SRy. Edv 0 apduoc tov mpoonabeidv mov Eyvay frav Séxo.
(10) va xapaxTnp1oTodV o1 TAPAKAT® EKQPAGEL TOV TEAMKOD OTOTEAEGLOTOC:

(252.34+2.93) Q
(252.3 +2.93) Q
(252.3 +2.9 ) Q

(2523 +3 ) Q
(252 +3 )Q
(252 +29)0

[owa and Tig Tapamdve exEPAcELS eivol 1| GmGTH €AV 0 aplBldg TV TPOSTAHEIDY TPIMANCLOGTEL
EVO 1 péom TYN €0T OTL TapapEivel akpimg 1 i ;

5. Ao tig €81 (6) emavoANTTIKEG PETPNOELS Hag AyveoTng aviiotaons R mpoékvyav ot €&ng
Tég (og Q): 40.62, 40.82, 40.78, 40.70, 40.85 won 40.81.

Na onuovpynbel o kaTdAANAOg TIVOKOG LETPIIGE®V — VTOAOYICUDV KOL VO VTOAOYIGTOLV: M

11




Fewpetpkn OTTIKN

TuRua OnTikAg Kot OmtopeTplog
Akadnuaiko Etog 2014-2015

uéon Ty R, 1o tomikd ocedipa g péong Tipng kabdg Kot To aviicToro oyeTikd cediue. Na
Ypagovy ot TEMKES ekphoels: R £ SRy kabhg kot R + oy .

4.1 O£nATOAOYIKEG EPWTNOELS KATAVONOTGC

1. Ze mowa xotnyopics ceoApdtov Bo TomobeToboOTE TN YPNON TNG TPOGEYYIOTIKNG OYECNC Yo
TOV VTOAOYIOLO EVOG PLGLKOD peyéBoug;

5. ATMapaitTnNTEG YVWOELS

Movadeg @uoikadv peyebav, olyePpikéc mpadelg, ekBéteg, duvapels aplOpdv, GLVOPTHGELC.

12
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I'pogkéc mapootdoels, kKihion kopumving, pédodog tov
EMYIGTOV TETPUYDVOV.

1. Xkomog

[pokertar yio Bepntiky) GoKnom OV GKOTO £YEL TNV TEPIANTTIKN avapopd o€ Bepatoloyieg mov
aQOpPOVV TNV  OMUIOVPYID YPOPIKOV TOPUCTACE®V KOOMG KOl TPOGEYYIOELS CUTOV e
pabnuatikés cvvaptioels (MéBodog elayictov tetpaydvev). Eivar doxnon swoaymyikod
YOPOKTNPA TNG omoiag M kotovonon Oa Pondncel onuoviikd oty cwot) deEaymyn Twv
EPYOOTNPLOKADV OLOKNGEMY TOV AKOAOVOOVV.

2. Oswpla

210, QUOIKA PAVOpEVE VTGPYEL CLUVIBWOG pio BEPNTIKN 1 KON Kol EUTEPIKT GYEGT 1| OTOi0
GUVOEEL TO AMOTEAEGLLOL OG LETPNONG TT.Y. TO QUOIKO HEYEDOG Y LE Lo 1] Kol TEPIOCOTEPES QITiEG
Y. TO UEYEDN X1, X3, ..., Xy, ONAAON VIapPYEL N OYéon: YV = f (X1, X3, o) Xy)-

Ynv mponyovuevn oyéon To HeYEON Xq, Xy, ..., X, Ovopdlovtar aveEdpnreg petaPAntég eved 1o
péyeboc y e€apmuévn petaPint. Eivor mpopavég ot 10 péyebog Y petafdiieton kébe popd
avaAoYa LE TIC TIUES TV €T HEPOVG aveEAPTNTOV HETAPANT®V TOV X; amd i = 1 wg v.

Yuvnbmg og o TEWPOUATIKN LETPNOT O TOPATNPNTAG EAEYXEL Uiat LOvo aveEaptntn petafint
(é01® ™V X = X1 ) VO TIG VIOAOITEG PETAPANTEG TG Bempel ®g oTaBEPEG. TNV TEPINMTOOT QTN
n e€aptnon g pnetofAnTig Y omd v aveEdptntn petofAntn divetar and tnyv oxéon: y = (X) pe
X5, X3, .., Xy OTOOEPEC.

Eav topa givar yvooti 1 6xéon mov cuvdéel ta peyedn y kot x4 (| X) 10te mpocdiopilovran
BepNTIKE OAOL EKEIVOL O1 KAVOVES KOl 01 VOLOL TOL YopaKTNpifouy T0 QUOIKO PAVOLEVO Old TO
onoio Tpokvmtel N oygon: Yy = f (X). Avtifeta edv dev givar yvmoti 1 ovalvTIKY 0VTH 6)XE0TN EVED
giva duvatdv va petpnodv to peyén X kar y tote pe TV anekovion tov evyov (X, Y) oe
KATO10 GVOTNUA CUVTETAYHEVOV UTOPEL Vo TPOGAIopLoTel o' eVOC 1 Ayvmaotn (TIC TEPLOGOTEPES
eopéc) oxéon: Yy = f (X) ag' eépov ot vopor mov tpocdiopilovy To0 mPog HEAETN LOIKO aVTO
Qowvopevo (dradikcacio dnpovpyiog pabnpaticod povtédov). H amewdvion avt yapaxtnpilet
YPOQIKN TapdoTacn g cuvapthoeng y = f (X).

Eivar pavepd Aowmdv OTL 1 Ypapikn TopioTtact omoTeEAEl KAOE POpA TV OTTIKY| TAPOVGIOCT] TOV
TPpOTOL €EAPTNONG EVOG AMOTEAECLATOG OO TNV AvTIoTOLYN TOL OLTid, GTO UEAETOVUEVO PLGIKO
QOLVOUEVO.

ApPKETEG QOPEG TOL TEWPOLATIKG OESOUEVO TPEMEL VO OTEIKOVICOVTOL VIO HOPOT YPOPIKOV
TOPUoTACEOV 08 0pbBoydVio cuoTNUE aEOVEOV KOPTESIOVMY GUVIETOYUEV®Y. ME TIC YPOQUKEG
TOPOCTAGELS EMTVYYAVOVTOL KUPIWS TaL EENG :

=  Anwovpyla eviaiog €OVOS Yoo TNV GUVOMKY TOPEIR TNG GLUTEPLPOPES TOV
QOVOLEVOL Kot TNG OAANAEEAPTNONG TV LETARANTAOV TOV.

= Tiveton dueon extipnon tng KAILOKOG TOV ApOUNTIKOV TIHOV Yo T0. LEYEON oL
GUUUETEYOVV KOl TEAOG

= Agpevvdrtor  vmapén kamowog EvoelEng Yo T UoOnUoTIK) oyéon mov umopel va
oULVOEEL TIG PETAPANTEG QVTEG.

13
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3. M£0odog

3.1 H Texvikn ™¢ Anpovpyiag towv Mpa@ikwv Mapactaoewv.

To Tp®TO TPAYHO GTN SNLOVPYIQ LLOG YPOPIKAG TAPAGTOOTG - O€ YIAOGTOUETPLKO XOPTi - £ivar
1 KOTOAANAN EMAOYN TNG KAILOKOG KO Y10 TOVG OV0 GEOVES. ZMUEIOVETAL OTL dEV Elval ovayKaio
N KMpoka oot vo givorl 1 idta yuo tov opt{dvTio Kot Tov Katakopupo d&ovo. Amevavtiog ToAd
ondvie givor M mepimtmon O6mov 1 0o KAIpoKo kot otovg dvo GEoveg dmuiovpyst pua
KOVOTIOUTIKY] YPOQIKT Topdotacn. OuclacTikd KPITHPLo Yo TV EmAoYT g KAMpoKag o Kabe
a&ova glvar a@' evog EV 1] GLVOAIKT 0146TACT TOV EMBVUOVUE VO, EXEL TO YIMOCTOUETPIKO YopTi
(m.y. 14 x 10 cm) ko o' €T€POL 1 PETAPOAT TOV HEYEDOVG TTOV ATEIKOVILETOL GTOV GUYKEKPUEVO
a&ova. Oa mpénel N KApoKo Tov ETAEYETAL Y10 KAOE DTOJIAIPEST) TOV YIAOGTOUETPIKOD YOPTION
va gtvon ion M aképaro moAdamAdoilo tov apiBuav 2, 5 1 ko 10. 'Etot yiveton mepiocdtepo
€0KOAOG 0 TPOGOOPIGUOG CNUEIDV TOL AVTIGTOLYOVV GE evOldueseg TIHEG Oyt UOVo KOTd TNV
dnuovpyia TG YPOQEIKNG TAPAGTUCTG CALG KOl KOTO TO GTASI0 TNG UETENELTA 0EI0TOINGNG TG,
Kdbe (evyog tov peyebmv (X, Y) amotumdveTol 6To ENinedo g oNUEI0 6TO KEVTPO VO LIKPOD
KOKAOL (1] TETPOYDOVOD) 1 KOl A0 [L0L TOUT] SVO PIKPDV EVOVYPOUU®OY TUNUATOV.

Oa mpémel akouN Ko ot dvo d&oveg vo ovpfoiilovian pe 10 puoikd péyedog mov amecovilouv
OmMG emiong Kol pe TV ovtioToyn povado pétpmons. Tékog, M kabe ypaeikn mapdotacn O
npénet vo, ovuPoriletan a&lomoimvtag to d1ebvag Kabiepopévo cOUPoia TV PLUOIKOY peyebdv
Kot yuo, Tovg dvo aoveg my. vV =T () s = f (t).

3.2 Xapa&n g Mewpapatikng Kapmving.

Me 6edopévn v Sl0GTOPA TOV TEPAUOTIKOV CNUEIOV GTN YPOPIKT TAPACTUCT 1) TELPUUATIKN
KOpUTOAN TTov TeMKkd Ba yapoyBel opeilel va givor 660 TO SUVOTOV TO OUOAY. L€ TEPIMTOCELS
OOV OV EMOIDKETAL OMOAVTN UoONUOTIK) akpifela, 1 eKTiUnom Yo TNV KOAVTEPT KOUTOAN
KkaBopiletal TPOGEYYIGTIKA HE TO HATL £TCL MOTE TO TEPOUATIKG CNUELD VO KOTAVELOVTOL
wooppoma. YOop®w oamd v yopoybeica opodr kopmdAn. Aniadh, to ido mepimov mANOOC
TEWPOUATIKOV ornueiov Bo mpénel va Ppiokovtar aplotepd 1 kot Oe&ld TNG CLYKEKPUUEVTG
TEWPOUOTIKNG KOUTOANG. Edv to mepapotikd onueia eoivetor va avikovv og gvbeia ypopun
yopaccovpe evbeior Pe TOV YOPOKD, EV® €0V T KOTAVOUN TOLG CLUUPOVEL UE KATOW HOpON
KOUTTOANG, TOTE YOPAGCOVUE TNV KOUTOAT QLT LE KOUTVAOYPOLIO 1 Kot e EAevBepo yépL.

Kotd v oyediaon dev Ba mpénet va evdcovpe Gty Toxn M Kot Sodoytkd OAo. T TEPOLOTUCE
onueio. Kapmdreg 6nmg tov oynpatog 4(a) mov akorovdel (kdtw opiotepd) dev divouv 6moT)
TANPOPOPiO Vi TO, LETOPOAAOLEVO LEYEDN, EVD 1 OHOAOTOMUEVT] KAUTOAN TOV Simha aKpimg
oynuatog 4(P), av kol dev diépyetar amnd OAo TO TEPANOTIKG onpeia, v TovTolg Bempeitor 6Tl
TEPLYPAPEL TKOAVOTOMTIKOTEPO, TO POLVOLEVO.

E H

B B

A—» A—r
(@) ®)

2ynue 4. Zyedloon ypapikay TopaotaoemV amd TiN00S TEPOUOTIKDY THUELWV.
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A&iler vo onuelwbel OTL To. TPOMYOOUEVO GYNLOTO OVTIGTOLXOUV GTNV 1010 akpipdg Ympikn
KOTOVOUT TEPOUATIKOV CNUEIOV e SIOPOPETIKT OUMG XApasn TNG OVTIGTOLYNG TEPUUOTIKNG
KOUTTOATG.

A —» A —»
(@) ®)
Zynua 5. Xapoln evbeiog 010 Heégov TEPOUOTIKDV CHUELWYV.

Ouow 10 apiotepd oynpa S(a) axpifog endvo yopaktnpiletar AdOog d10TL N «TpOTEWVOUEV»
TEWPOUOTIKN VOl «uTOYPE®ONKE VAL TEPAGEL OO TNV aPYN TOV AEOVAOV YOI aVTO Vo etvat
VIOYPEMTIKA avarykaio Onmg gaiveral 6to oynua S(B).
3.3 YmoAoyiopog tng KAtong o€ Fpa@ukn MMapactac.
H «\ion amotehel éva iaitepa onpavtiKd uoikd péyedog 1o 0moio TPOKVTTEL OO TNV YPAPIKY|
TOPACTOOT TOV UETOPANTOV TOPUUETP®Y EVOS QUGIKOD QUIVOUEVOD. ATO TAELPE, OpIGHOD N
KAion exppalel Tov tpomo petafoing g eEapTnuéVNg HeTAPANTAG Y o€ o dedopévn petafoin
™G aveEapmInG HETaPANTAG X Kol VOQEPETOL GE GUYKEKPLLEVO OTMUEID HIKPNG TEPLOYNG TNG
KOUTOANG KABE YPOQIKNG TapAGTAGTG.
H «Aion m Aowdv pog Tepopotikig KopumdAng o éva onueio A(Xg, Vo) opiletor og o ThAiko:

_ ﬂ _ (y2 —y1)

Ax (X —X1)

Oa mpénel vo onpelwdel 611 1 gubeia (g) eivar 1 epantopévn gubeial TNG TEWPAUOTIKNG KOUUTOANG
oto onueio A(Xg, ¥o) kot pe v xapoaén g dnovpyeitat o opboydvio tpiyovo KAM. (Zynqua

6)
T L i B

y e

K
i
|
:
|
|
1

X1 X2 X —>

Zynua 6. Yroloyiouog kAions koumwdAng ypouung.
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To opBoydvio tpiymvo KAM £yel og vmoteivovsa v epomtouévn gvbeia () evd 1o onpeio A
Bpioketon Tept to pésov g vroteivovsog KM.

Ot 6pot Tov KAGopoTog (Yo — y1) Kot (X, — Xq) 0&V apopodV TO «YEMUETPIKO UK TOV TAEL-
POV T0V 0pBoywviov TPLYOVOL OAAL elval Ol AvTIGTOLYES JLAPOPES TV GLVTETAYUEVOV GTOVG dVO
a&ovec. H khion Aowmdv givar to mnAiko Tng KataKOpueng UeTafoAng Ay mpog TNV avTioTouyn
optlovtia AX kol pddoto 1 T g eivorl aveEaptn g emloyng tov kopveov K kot M tov
opBoydviov tprymvov KAM.

YnUedVETOL OTL M TN NG KAIONG Yoo TNV GLYKEKPLUEV KOUTOAN dev givar otabepn aAld
e€aptaton Kabe Qopd amd TV EMAOYN TNG TEPLOYNS TOL onueiov A. AnAadn, n KAion tng idtag
KoUmTOANG oe dAAo onueio Ba sivar dtapopetikn. ol TapAdELYIO OTO TPONYOVLEVO GYRMO M
KAMon ¢ KapmoAng otn mepoyn tov onueiov B givar pundév. BéPaia oe mepimtmon 6mov n
TMEWPOUATIKT KOUTOAN Tovtiletor pe evbelo - kou 1 ypAQIK avomopdcTooTt YIVETOL oF
YIMOGTOUETPIKO YOPTL - TOTE 1 KAlom TOPAUEVEL GTOOEPT YOl OTOLOONTOTE ONUEID 1TNG
TEPAUATIKNG 0LTNHG EVOETNG.

2TIC YPOUPIKES TOPUOTAGEIS TOV GLUVOOEHOLV (L0, TEPAUOTIKY dtadtkacioo ot dpot Ay kor Ax
OVTITPOCHOTEVOVY QUOIKO pHeYEOn ue ovykekpiuéveg povadeg uétpnone. ‘Etolr 1 «hion g
KopmOAng dgv umopel vor eivar kaBapog aptBpog aAid d100étel pHovadeg Tov TPOEPYOVTAL ATAN
oo To TNAKO TOV €l HEPOLG UOVAd®Y oTovg dvo afovec. [Ma mapddelypa oe mpoPfanuota
KvnpoTieng 1 KAMon e Kapmoddng tayxdtnTo - xpovov: L = f(T) éxst povadeg m/s’, mpoKketton
dMNAadn ya To Yvootd euoilkd péyebog g emtdyvvongy = Av/At.

INvetar Aowmdv kaTavontd Ot eV TPOKEWEVM 1) KAlom dev pmopel, Kot dev Tpémel, va TavTileton
pe v gpantopévn pog yovios. H tavtion avt) ocvpfaivel poévo otn (mold ondvia) mepintwon
7OV KOl 01 dVO GEOVEG AVTIOTOLYOVV T id10 aKPIPDOG PLGIKA PeYEON Kot pdAiota ot AEoveg avtol
£€yovv potpooTel pe v 10t KAIpoKaL.

TNo emmdéov emPefaioon tov ovoatépm Ba mtpénel va avagepbel 61t n Kion givarl aveEdptnt
oamod TNV EMAOYN NG KMUOKOG TV €Ml HEPOLg advav Yoo TNV ¥Gpoén g KopmdAng. Ztnv
ouvéyeln mapovotaletal vag mivakag mEvie (5) HeTpioe®mV YPpOVOL - TaYDTNTAG TOV OVTIOTOUYEL
o€ &va TUTIKO TPOPANUE KIVNHOTIKAG. XTO GYAUOTA TOL akoAovBodv yivetow M tovtdypovn
YPOQIK TapAcToot U = f(T) Tov TPonyodUeEVOL Tivaka LE SLPOPETIKN OUMOG ETIAOYN TNG
KMULOKOG TOV KOTAKOPLEOL AEova TG TayOTNTOC.

o/o t (sec) v ("/sec)
1 0.5 5

2 1.0 7

3 1.5 9

4 2.0 11

5 2.5 13

Evkolo Aomdv SamoTdvel Kovelg OTL ov Kol 0l V0 TPOKVTTOVCES TELPANATIKEG gvbeieg dev
glvol mapaAAndeg (SLOQOPETIKN 1 «YEMUETPIKT» KAloM), €v ToUTOG M| KAMOo™M mov kdébe @opd
aveEaptnro voloyiletar sivon 1 B ko fon pe 4 m/s?. TIpokettar SnAadH Yo TNV OTEWOVION
™G TEPLYPAPNS Hog EVOVYPAUUNG KIVIIONG OMLOAN ETLTOYVVOLEVIG,.
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T 12 +
7 s 1
E E
3
g =
—t——1—1
1 2 3 4
t(sec) —» i
—
1 2 3 4
t(sec)—»
(@) #)

2ynua 7 Xapaln evbeiag te O10popeTikeS EXILOYES KAIUAKOS KATAKOPLPOV GLoVO.

IMopatnpeitorl exiong 6TL 01 TPOEKTAGELG TOV TEPAUAUTIKOV EVOEIDV - KOl 0TI VO TEPUTTOCELG-
Siépyovtar and o 1310 onpeio TV 4 M/S? 6TOV KATAKOPLPO GEOVE, TPOKELTOL YO TH OV
avtiotoyel oty apykn ToxvTnTa (t = 0 Sec) tov Kyntov yio. T0 GLYKEKPIUEVO TPOPANUCL.

3.4 Koatnyopieg ypa@k®mv TapaoTAcGE®mV

[popavadg ypapikéG TopaoTAcES dev yivovTon HOVO O€ YIAMOGTOUETPIKA XOpTid. YTapyovv
YOPTIO EWOIKNG YPNONG KE UM YPOUUIKTY YOpaén Tav advav TV GLVIETAYUEVEOVY Tovg. TEétowa
YopTId etvor Ta nukoyoplOuKd, to (TAnpn) AoyapiBukd, to moAd k.o. H dnpovpyia ypopikdv
TOPUCTACEWDY GE TETOLOV €I00VE YOPTIA Le 110iTePT YAPpaEn TPAYLOTOTOIEITOL GE GYETIKA HKPO
apBpd wepapatikov petpnoemv. To yaptid AoyopiBpunig xapaéng a&lomolovvtal 1aitepa oTig
TEPITTMGELG OTOV Ol TIUEG TOV TEPOUATIKOV SEO0UEVOV EKTEIVOVTAL GE £V TOAD LEYOIAO E0POG
(Yo mopdderypo dvo, POV 1N Kol Tecchpov ThEemv peyébovg). H amewovion twv
GUYKEKPLLEVOV TIHAV GE CLVNOIGUEVO YIAMOGTOUETPIKO YopTi o glye SVGUEVEIG EMTTOCELS GTIV
EVKPIVELD TOL StaypAUHOTOS OAAG KOl 0TIV akpifelo TG YPOPIKNG TApAGTAGTG.

A
W
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L
LN
(LI

IR i
A ARERTARIRIERTIHI [ITHI
[T I
[T CRITA [T T arirer oy

2170 OVOTEP® OYNUOTO TOPOVLCIALOVTIOL EVOEIKTIKG TO YOPTLE TNng oYediaong mov cuvnbmg
YPTCULOTOLOVVTIOL GE EPYAOTNPIOKEG aokNoelg Duoikig. ZVYKEKPUEVE TOPOLGIALOVTOL KOTA
GEPA: YIAOGTOUETPIKO, TOAKO, NUAOYOPIOUIKS Kot TAPEG AoyoplButkd yapTti.

To yopti pe ypoppikn xépaén otovg AEoveg TV CUVTETAYUEVOV €ival 10100TEPO YPNCIUO Y10l
YPOPIKES TOPACTACELS YPOUUUIKOV 1| OKOUN KOl U1 YPOUUK®OV GLVOPTNCE®V YMPIG Kavéva
HOOMNUOTIKO PETOCYNUOTICHO. XT0 MUAoyaplfuikd yopti o opllovtiog AEovag EXEL YPOLLUIKY
Y0pa&n evd 0 KATAKOPLPOG Elvar yopayUévog AoyaplOpikd. e avtd To yopti yivovtol Ypopuceg
TOPACTAGELS TNG YEVIKAG HOPONG: ¥ = a - b* o1 onoieg - av kot gival KOUTOAES GE YPOUUIKA
AVOATOPACTOCT - E0( CUETUTPETOVIO YPUPKH o€ eVOEies.

HpthoyapBpikd yoptid vTapyovy 6To EUMOPLO GE TOIKIALEG €VOG, OVLO, TPIOV 1 KOl OKOUN
EPLGGOTEP®V KOKAWV. To mANpec AoyaptBukod yapti €xel kol Toug dvo AEOVEC YOPAYUEVOLG
AoyopBukd, eivor TOA) YPHGILO Y0 YPOUPIKEC TAPACTAGELS TIC Hopehic: Y = a - XP (mpodxetton
Y10 KOUTOAES) TIG OTTOIEC Kot TTOAL «UETATPETELY AMEIKOVIOTIKA G gv0eiec.

4, M£0080¢ TV eAdyloTwV TETpaywvwy ( Least squares method )

IIpoxertar yoo v péBodo mov epopudlel TV Yeviki HaONUOTIKG apyn ToV eloyioctov
tetpayovev tov Legendre. H pébodog avtr epapuoletol oty mepintwon omov ypetdletol va
oyedlootel 1 KaAlitepn dvvatn gubeio Tov SEPYETAL OO GUYKEKPIULEVT KUTOVOUT TELPOUUTIKMY
onueiov. 1o oynuo (8) mov akorovbei mapovoidleton n mepintmon evbeiog e YAPAKTNPIOTIKA
e€iowon: y = mx + b ka1 1 onoia tpocdiopiletor and TIC CUYKEKPLUEVES DECELS TOV TEPOUATIKMDV
onueiov.

H evbeio avt eivat €101 100viKA XOpAYIEVT] OOTE TO AOPOIGLO TV TETPUYDVOV TOV ATOKAGE®DY
TOV TEPOUOTIKOV TGV omtd ovTh va eivat 1o eEAdy16To duvaTo.
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Zynuo. 8. Xapacln evbeiag ue v uédodo twv edayiotwv etpaymdvmy.

O mpocdopiopds TV Gyvootov mapapétpov M kot b g (nroduevng evbeiog yivetan
OTOKAEIOTIKA KO LOVO OO TIC TWES X; KOl Vi TOV TEWPAUOTIKOV UeTpioewy. Me okomd Tov
AVOADTIKO TPoGdopIGud Ba mpémel TpadTa va dnpovpyndei o wivakag tawv tEvie (5) 6TNA®Y TOL
axorovbel. H televtaia ypoppn T0V GUYKEKPLUEVOD TIVOKO, VTIGTOLKEL GTO GYETIKO ABpoIoHO
TOV TEPIEYOUEVOD TNG VIEPKEIUEVIC GTIANG.

2 2
X Yi X Vi XiYi

vlb|w|Nfk| =

z X; z Vi z x} z y{ Z Xi¥i

Sopeova pe v péBodo TV EAAYICTOV TETPAYOVOV OTOSEIKVOETAL OTL Ol AYVOGTOL TAPAUETPOL
2 x;y; — Nxy b _yXxf —x Xy

m kat b Slvovtal amd T oxéoelg: m = m kat b = Sx — Nx2
s-x—zxi Kal _ZYi
HEXZN Y=N
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Ta avtiotoya oedAipora dm kot 8b Tov Topapétpov m kot b vroloyiCovtol oo TG oxéoelc:

_ (SxSy — S&y)(Sx + Nx?)

SxSy — Sgy 2
XYW o (8b)2 = NN DS

(N — 2)S2

omov: Sy = ZXIZ — Nx2, Sy = Zylz —Ny?  ka Sxy = ZXiYi — Nxy

5. YmoAoylotiki) Sadikaoia

(8m)? =

[pokeévov va  yivouy mEPIOGOTEPO KOTUVONTEG Ol £VVOIEG TOVL  SLOMPUYUOTEVETOL 1)
GUYKEKPIUEVT] BE®@PNTIKY ACKNOT TPOTEIVETAL 1] TPAYHOTOTOINGT LEPIKDVY (] Kol OA®V) amd Tig
TOPOKATO VTOAOYIOTIKES Swudikacies. [pokeitar Yo aveEAPTNTEG TEPIMTOGCEIS LE «ETOLUEG)
TEPOUOATIKEG PETPNOEIS OTIS omoieg Ba ypelaotel va yivouv o1 YpapIKEC TOVG TUPUCTAGELS, O
VIOAOYIOUOG TNG KAIONG 08 KATO1EG KAUTOAEG K.T.A.

1. Ot mEWPAUOTIKES TIHEG TTOV TPOEKLYAV Yl [, LETABANT Tdon V, o€ oyéon pe tov xpovo t,
divovtar amd tov mivaka wov akolovBel. Na yivel n ypagikn napdotacn V = f (t) kot va Bpebein
KAiom M g KapmOANG 6T0 onpeio mov avtioTolyEl o€ T Taong V, /4 6mov V, 1 T g tdong
v ypovikn otiypn t = 0.

o/a. t (sec) V (VO0Its)
1 0 200.0
2 30 74.0
3 60 26.7
4 90 10.5
5 120 3.8
6 150 1.5
7 180 0.5

2. Kwnté extekei evboypopun kivnon kot to SlovooUevo SIIGTNUL S GE GYECT LE TOV OVTIGTOL(O
ypoévo t divetan omd Tov Tivaka petprioey mov akoAiovdel. Na yivouv ta dwaypdupata s = f(t),
v = f(t) ko y = f(t). EInuetdveron 6TL 1 ToOTNTO L KAOMG KOL 1 EXLTAYLVOT] Y IKAVOTOL00V (0o
oplopov) Ti¢ oxéoels: v = As/At ko y = Av/At. Ti akpifdg kivnomn eKTelel TO GLYKEKPIUEVO
Kvnto; Mrmopeite vo TNV YopaKTNPIcETE KOl V. SIKALOAOYHGETE TOV YOPAKTNPIGUO GO,

o/a, t (sec) S(m)
1 0 0
2 1 3
3 2 8
4 3 15
5 4 24
6 5 35
7 6 48
8 7 63
9 8 80
10 9 99

3. Z0ompo 6vo HETARANT®V TUKVOTOV GUVOEETAL GE GEPA £TGL MGTE 1) GUVOMIKT] XM®PNTIKOTI T
TOV GULOTHHOTOC Vo dwatnpeiton otobepn. Lto mivako Tov akoAovdel didovtal To didpopa
Cevydplo TILAOV Y10 TIG YOPNTIKOTNTES C; KOt C5. Nt suUTANP®O0HV 01 GTHAEG TOL GUYKEKPLUEVOD
mivoka, va yivel 1 ypaeikn mapdotacn 1/c, = f(1/cq) xon va vroloylotel ypoagikd n dyvootn
GUVOMKT] Y®OPNTIKOTNTA.
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1 1 1

INUELVETAL OTL T 6UVEEOT SUO TTVKVWTWYV O€ GELPA LKAVOTIOLEL TNV O)éon: — = — + —

Coa €1 C

EmBePoarmvetor n wponyovpevn oxEGN LTOAOYIGHOD TNG Coy OTO TNV YPOQIKN TOPACTACT
1/C2 = f(l/Cl),

1 -1 1 -1
o/a ¢ (uF) ¢z (1F) — (uF) —(uF)

Cq Cy

1 32 115

2 41 66

3 55 46

4 70 39

5 93 34

4. Xg doknon vmoloywopod NG emtdyvvong Papvtnroc g HE  HOONUOTIKO  EKKPEUEG
dnuovpyndnke o mivaxog petpioewv mov akoiovbel. Na copuminpwdel o mivakag petpnoemy -
VTOAOYIGHMY Ko VoL yivel 1) ypagiky mapdotacn T? = f(1). IIdon eivor n emrdyovon Bapdnoag
oTOV TOTO 7oL £yve TO meipopa; Inpeiovetol 0tt ta |, T cvpBoAifovv to punkog kot v mepiodo
TOV pobnpoTikoy ekkpepos avtiotoryo. Ta peyédn avtd wavomoloby T padnpatikny oyéon:

1
T=2m |-
g

a/a I (m) T (sec) T2 (sec)?
1 0.2 0.89
2 0.4 1.26
3 0.6 1.55
4 0.8 1.79
5 1.0 2.00

5. Na yivouv ot ypagikéc mopactdoels g cvvapmong y = (0.5)2% (ue ™ petafinti X va
petafdairietor oto ddotnuo (0 < x < 8) og YAMOGTOUETPIKO OAAG Kot MUAOYAPIOKO yopTi
puwv kokkov. Ti mapatnpeite; [oti dwweépovv ol kopmoreg oTig 6vo Tapactdoels;, Na
vroAoyicete (YPAQLKd) Kot 6TIC VO TPOTYOVUEVEG TEPIMTAOCELS TNV KAIoN oTa onpeio X = 2 Ko X
= 5. Tv akp1pog mapatnpeite; ['vopilovrag 0tL  khion tavtileton pe v pobnpotiky topdywyo
(dy/dx) pmopeite vo vmoAoyicete Oempnrtikd v T TG KAMONG GTIS 6VO TPONYOVUEVEG
TEPLOYES TV onueiov 2 Kot 5;

6. O mivakag mov axolovbel mapovctdletl Tig TIEG TOL deiktn d1dOAaomg N Yvaklov Yia dtdpopa
uIKn Kopatog (oto kevd) A mpoomintoviog ce avtd QMTOS. No yivel TPOGEKTIKA 1) YPOPIKN
napdotacn n = f(A), va vmohoyiotel ypapucd 1 kAion g KopmdAing otig teproyég v 400 nm
kot 700 nm avtiotoyo. Xe molo TEPLOY] TOV 0PATOD PAGHATOC (OO TIG SVO TPOTYOVUEVEG) O
deiltng drdbraong petafdiieton mo ypryopa;

A (nm) n
400 1.80
500 1.75
600 1.72
700 1.71
800 1.70

7. H ypapikn mopdotocn Tov oynuatog mov zmponynbnke ot MéBodo twv Elayiotwv
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TETPAYy®VOV TPOoNAOe amd o Kotovopn Téve (5) TEPOUATIKGOV onpeiov Tov yapaktnpilovTol
and T1g ovvietoypéveg (X, y) tov mivaka mov akoAovdel. No copunAnpmbei o mponyoduevog
TVAKOG PLETPOEDV - VTOAOYICUAOV Kot 0poD a&lomomBohy o1 6Y£CELS Yia TIG TOPAUETPOVS M KoL
b va amoderyBei 6t1  {nTovpevn tepapatikn evbeia eivarn: y = 2.117x + 0.206.

2 2

i Xi Yi X Yi XiYi
1 0.38 1.1
2 0.83 1.8
3 1.08 2.6
4 1.38 3.0
5 1.75 4.0

z X; z Vi z x} z y{ Z Xi¥i

6. OLUATOAOYIKEG EPWTNOELS KATAVOTOT|G.

1. TTow givan n KAion pog evbeiog mov OAQ TNG TO TEWPAUATIKA onpeia Katavepovtal oplovTia
GTNV YPOPIKT TNG TOPAOTACN;

2. «O1 KotakOpueeg gubeieg o€ YPOUPIKEG TOPUGTACELG OEV £O0VV KAMGN» VO SIKOLOAOYNCETE TOV
TPONYOVLEVO 1GYVPICUO.

3. No amoderyBel 611 o€ dvo gubeieg KabeTeg PeTa&d TOVG TO YIVOUEVO TV KAMCE®MV TOVG 1G0VTOL
pe -1, onAadn woyvet mym, = —1.

4. No anoderydel 0t1 1 gvbeia mov diépyetan and to onueio A(Xq, yo) kot £l kKhion M wkavomolel
mv e&lowon: y = m(x — Xq) + ¥o.

5. «To mpoPAnpa €OPEONG TNG EPOTTOUEVNG OF L0, KOUTOAN €ivor TO yeEVIKOTEPO OAAG Kot
YPMNOILOTEPO TTPOPANUO OV OEAm 6060 Timote GAAO vo Adow». [Ipoxeitor yo g dfiwon -
embopio Tov enuopévov pobnuatikov Rene Descartes. [leprypdeestl v onpovtikn dvokoiio
mov Vmapxel otV akpP xApa&n ™G EQPOTTOUEVNG GE IO TLYOio KOUTOATN. Ogwpeite
VIEPPOAIKT [iol TETOL0 SLOTOTTMGN 1 Ol ; SIKOLOAOYNOTE TOVG OTOL0VG IGYVPLGHOVS GOG.

7. Amapaitnteg 'vwoelg

ZUVOPTHCELS, OPLOL KOl GUVEYELD GUVAPTNGEWDY, TAPAYWDYOG GUVAPTNONGC, AoyapiOuoc.
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