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Kavoviouog Asitoupyiag
EpyaoTtnpiou Quoikig

A. levikoi Kavéveg

EFTPA®H kai TMHMATA: O1 @oitnTég/TpIEG yypA@OVTal OTO EPYACTAPIO OE OPAdES Twv dUO
@oITNTWV. TPEIG £EWG TTEVTE OPADEG TUYKPOTOUV TUAMA TO OTTOIO AOKEITAI GUYKEKPIPEVN NUEPQ KAl
wpa utrd Tnv eTiRAewn evog dIGATKOVTA.

EMIBAEMQN: O EmMBAETTWY evnUEPWVEI TOUG QOITNTEG/TPIEG VI TO OVOUA TOU, TO YPOAYEio Tou,
TNAéQWVO, email, KaBwg Kal WPES OTIG OTToiEG Ba pTTopoucav va éABouv og eTagn padi Tou yia
TUXOV ATTOPIEG.

2EIPA AZKHZEQN: KdBe @oitntAg/Tpia ekTeAE apiBud aoKAoewV, XWPICUEVWY O€ KUKAOUG,
avdaloya pe 1o Epyaoctiplo, ouviiBwg KUKAIKA. O1 @oITnTEG/TPIEG TTANPOQOPOUVTal KATA TNV EY-
ypoon Tnv TpwTn doknaon Kal Tn ocipd diadoxng Twv ackAoswv. Eidikd yia 1o (véo) EpyaoTtrpio
®1 umrdpxel 101aiTEPN O1Ad0XN TWV TIPWTWY EPYACTNPIOKWY aOKNoewv (BAETTe Eidikoi Kavoveg).

MPOZEAEYZH: O1 goitntég/Tpieg TTpocEpXovTal oTnv B€0n TOug WG TNV ETTIONKN WP £vapéng,
N oTroia €ival «Kal TETAPTO» N «TTAPA TETAPTO» AVAAOYQ HE TNV WPA €vapéng Tou TUANATOG
Toug. MNa Trapddeiyua 1o TuAua 10:00-12:30 Eexiva oTig 10:15 kai to 11:30-14:00 otig 11:45
akpIBwg. Av n kabuaTtépnon utrepPaivel TO OpI0 AUTO Sev EMITPEETAI VO OOKNOOUV Kal
XPEWVOVTAI JE ATTOUCIA.

MPOETOIMAZIA: O goitnTAg/Tpia Tav TTpocépyeTal, Ba TTPETTEl VA Eival TTPOETOINOOMEVOG YIa
TNV Aoknon TTou Ba ekTeAéoel, e Bdon To keipevo Tou Pulladiou kal oxeTIKEG avapopés. O Al-
OdOKWV, PE TTPOPOPIKA 1 YPATTTH £EETOCN, AGIOAOYEI TNV PMEAETN TOU QOITNTH OTNV AOKNON TTOoU
TIPOKEITAI VO KAVEL.

Av @oItnTAG/TpIa dev €xeEl TTPOETOINOCOET yia TNV AoKnon TTou Ba ekTeAéael, Aapfdvel undeviko
BaBuo TpoopIKig e¢ETaONG.

EKTEAEZH AZKHZHZ: To epyaaTrpio diapkei 2 Y2 WpeG Kal ol poITnTEG/TPIEG agIoTToIoUV OAO
Tov Xpovo Toug. OTav éxouv OAOKANPWOEl TIG JETPAOEIG TOUG, apXiCouv TOUG UTTOAOYIOHOUG, TNV
ETTECEPYOTIO TWV PETPIOEWYV KATT.

MNa TNV eKTEAEON TNG £PYACTNPIOKAS GOKNOEWS O QOITNTAG/TPIA TTPETTEI Va: a. EkTeAEl TNV dokn-
on oUPQwva Je TIG 0dnyieg Tou QuAAadiou Kal Tou SIOACKOVTA KATAXWPWVTAG TIG JETPNOEIG O
KatdAAnAa @UAAa epyaaiag. B. AtreuBuvetal otov diIddokovTa yia KABe aTTopia.

Metd 10 TTéPAG TNG AOKNONG Ol PoITNTEG/TPIEG O EMRAETTWY UTTOYPAQEl TIG METPHOEIS KAl TTPIV
ATTOXWPNOOUV TAKTOTTOIOUV TNV TTEIPAPATIKA dIdTagn.

FPANTH EPrAZIA: AkpiBwg pia eBdopdda PeTd TNV €KTEAEON TG AOoKnong KA&Be @oitn-
TAG/TPIa TTapadidel TRV ypatrTh gpyacia Tou. KdBe @oitntAg/Tpia UTTORAAAEI TTPWTOTUTTN,
S1a@OPETIKN £pyaoia, yia TNV oTroia 1I0xUouv Ta ak6AouBa (n oeipd evOEIKTIKR, aAAd Ta onueia
UTTOXPEWTIKA):

pdpetal oe UANa xapTiou A4 Ta oTroia cuppdTtiTovial oto EEW@UAN0 EpyacTtnpiou ekTég Kal
00000V €10Ik& UAAa atrd To EpyaaTrpio.

O1 ypa@IKEG TTAPACTACEIG TIPETTEI VA €ival O€ XINOOTOUETPIKO XOpTi (MIAAMIUETPE) 1 O€ NUIAOYaO-
PIOUIKG XapTi (avaAoya pe TO €UPOG TIHWY), Va €ival QTIAYUEVES WE TO XEPI EKTOG aTTd TIG ACKI-
O€IG TTOU ekTEAOUVTAI 0TO EpyacTrpio Ye Tnv Xprion UTToAoyIOTH.

>1nv apxn TG Epyaciag oag yiveTalr CUVOTITIKA KATAYPAPH TWV QUOIKWY EVVOIWY, QAIVOPEVWV
Kal PeyeBwv o1 0TToiEG XpNOIYoTToIoUvVTal OTNV AOKNOT.

AkoAouBei ouvToun Kal TTEPIEKTIKA TTEPIYPAPHA TNG TTEIPANATIKAG dIdTagng Kal Treipapatikig d1adi-
KAoiag he Ta OXETIKA OXAKOTA.
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O1 TTivakeg Twv dedOPEVWY, N ETTEEEPYATIA TWV PETPACEWY, Ol ATTAPAITNTEG YPAPIKEG TTAPAOTA-
OEIG KAl TO TEAIKA atToTEAéOPATA PE TIG KATAAANAEG HOVADEG TOUG.

O oxoNaouog TWV aTTOTEAECUATWV.
O1 aTTavtioeIg OTIG EPWTATEIG TOU QUAAADIOU.

2710 TEAOG ETTICUVATITOVTAI Ol OEAIDEG WE TIG UTTOYEYPAUMEVEG aTTO TOV ETIBAETTOVTA TTEIPAUATIKES
METPNOEIG.

EAEMXOZ EPTAZIQN: O EmBAéTTwyY 01N BIdpKeIa piag eLOOUAdAG EAEYXEI TIG EPYATIES KAl OTN
ouvéxela deixvel aToug QOITNTEG/TPIEG TIG BI0PBWOEIS TOU oulnTwvTag Padi Toug (e 6Aoug A aTto-
MiIké) Ta TTpoBARpaTa TTou gixav. O1 @oitnTéG/TpIEG PAETTOUV Ta AGON TOUG, aAAG dev dikalouvTal
va TTdpouv padi Toug Tnv dlopBwpévn epyaaia.

BAOMOAOTIIA: O1 goitnTég/Tpieg BaBuoloyouvtal o k&Be doknon. O BaBudg doknong Tpo-
KUTITEl aTTé TOV TTPOPOPIKO BaBud (dpaoTnpidTnTa 0TN AOKNOT), YVWOEIG KATT., JE Bapog 50%)
Kal atré Tnv ypatth epyacia (pe Bapog 50%). Ao Toug BaBuols Twv aokAoEwY KABE KUKAOU
TTPOKUTITEl BaBudg KUkAou. O Babudg AEN cival aképaiog, alAd €xel TNV Jopon #.#.

Av @oItnTA¢/Tpia Oev TTAPAdWOEl EYKAIPWGS TNV yPaTTTr epyacia, Aaupfavel undevikd Babud otnv
daoknan (TTpoPopIkd & ypaTrTo).

Av @oitntig/Tpia dev TTapadwaoEl KaWia ypaTrTr epyacia oTov KUKAO, eravaAauBdavel Tov Ku-
KAO o€ ETTOMEVO £T0G.

Av @oitntg/Tpia AdBel o€ KATTOI0 KUKAO BaBud kdtw atod tnv Bdon (< 5), eravaAappdvel Tov
KUKAO o€ eTTOpEVO £T0G.

O 1eAikdG BaBudg Tou epyaoTnpiou TTPOKUTITEN ATTd Toug BaBuolg Twv KUKAWYV Kal gival aképal-
0G.

AMOYZIA: Av @oitntAg/Tpia dev TTpooéABel oe doknon xpewveral pe atmroucia. Mia (1)
HOVO aTtrougia avatrAnpwveTal atmmd Tov QoITNTHA/TPIa PJETA TNV OAOKAAPWGN TOU OUVOAOU TWV
Epyaotnpiakwyv AckKAoewv oTnv ZUupmrAnpwuaTtiki EpyaocTtnplakn Aoknon, o€ nuépa Kai
wpa TTou KaBopideTal aTTd TO ZUVTOVIOTH) TOU avTioToixou EpyaaTtnpiou. Av 0 @oITNTAG/TPIa XPE-
wOei TTEPIOTOTEPES aTTO Wia atroudieg (avefapTnTa atrd TTOI0 KUKAO TIG €X00€), ETTavaAapBavel
6Ao 10 EpyaocThpio 10 €TOUEVO £TOG.

ANA®OPA NMPOBAHMATQN: Z¢ mrepimrmwon pn KaAARg Asitoupyiag Twv opydvwy kai/f yia KaBe
AAAo TTPOPBANUA o1 @OITNTEG/TPIEG aTTEUBUVOVTAI dueca aTov JIGACKOVTA, O OTT0I0G, ) ETTIAUEI TO
TTPORANUA, A KaAei Ta péAn ETEN (HAekTpovikoi Mnyavikoi oto MNapaokeuaaoTripio).

MPOZOXH! Aev emITPETETAI TO KATIVIOHA KAl TA TPOQIMA KATT. OTIG AiBOUCES KAl OTOUG
O1adpopoug Twv EpyaoTnpiwv.



B. Eid1koi Kavoveg

EpyaoTtipio ®uoikig |
e EIBIKO sioaywyiko Epyaotipio 1% e€aurjvou
o Téooepig diwpeg Eiocaywyikég AlaAéCelg oTo ApgpiBEaTpo ApiocTapxog
¢ Mia eiIcaywyikn doknon epappoyng TG Bewpiag ceaApdaTwy ammo Tig AIGAEEEIG (A1).

o AUO0 BaCIKEG EpYOOTNPIAKEG AOKNOEIG YIa TO TPOTTO dIECOYWYNG TNG TTEIPAMATIKAG PETPNONG
Kal Ta AoyIopIKG epyaAgia yia Tnv Afyn Kai Tnv eTTegepyaaia Twv PeTpriocwy (A2 kai A3)

e [parrm) diwpn e€étaon og 6AN TNV TTaPATTavw UAN Kai Babuog 1%V kUkAou

o Tpeig aoknoeig (A4, A5 kai AB) ae KUKAIKN o€ipd TTou oxeTiCovTal: (a) ge xpron véwyv TEXVo-
Aoyiwv oTig peTpnoelg (aiodntipeg, dierapég, H/Y kail katdAAnAo Aoyiopikd), (B) Baaoikr €ol-
Keiwaon pe BEpaTa NAEKTPIOUOU, KUKAWPATWY KAl avTioToiXNG opyavoAoyiag kai (y) pétpnon
OlaoTdoEwWY QVTIKEIMEVWY, OYKOU auTwy, PAlag kKal TTPpoadIopICUO TTUKVOTHATWY, HE XPAoN
TTAXUMETPWYV KAl MIKPOUETPWY, KAaTaAANAwY uywv Padag Kal Avwong CwHATwy, JE UTTOAOYI-
ONO CUVOETWY OXETIKWV CQOAUATWY PE TNV HEBOBO TNG 81ddoong GEAAUATOG

e Agkouvtal dUo @oITnTéG avd dIdTagn.

H didpkeia kGBe doknong eivair 2.5h.

AAAeg MNMAnpo@opicg yia To Epyaoctipio Duoikig

To EpyaoTpio Puaikng Bpioketal ato lodyeio Tng AuTikng TITépuyag Tou Ktnpiou 1V, de€id Twv
EI0EPYXOPEVWV OTNV Kupia €icodo Tou TuApatog PuUoIKAG.

To EpyacTrpio ®uaoikig eival To peyaAuTepo ekTTaIdeUTIKO €pyacTrpio Tou lMavemoTtnuiou ABn-
VWV Kal dia a1 TIG JEYOAUTEPEG EKTTAIDEUTIKEG POVADEG TNG XWPEAG. YTTAYETAI DIOIKNTIKWG GTO
TuRua Puoikng, To otroio ekAéyel Tov AleuBuvTh kai Tov AvammAnpwtr AieuBuvTh Tou EpyaoTtnpi-
ou PUOIKAG Kal TO oTEAEXWVEI JE DIBAKTIKO, BIOIKNTIKO KaI TEXVIKO TTPOCWTTIKO.

To Epyaotipio Quoikrg ofjuepa ekTTaidevel KABE akadnuaiko €Tog ouvoAikd Travw atré 800 gol-
™NTES (A, B, T kai A e€dunvo Tou TpAuartog Puoikng, kabwg kal oto A kai B e€dunvo Twv Tun-
MATWV BloAoyiag kal MewAoyiag). Xtnv ekraideuTikh auTr) diadikacia eutrAékovTal yéAn AEIM Tou
TuAMaTog OUCIKAG, HETATITUXIOKOI QOITNTEG, METAOIOOKTOPIKOI EPEUVNTEG KAl TO TTPOCWITIKO TOU
EpyaoTtnpiou.

>10 Epyaotipio ®uaikig utrayetal To Mnxavoupyeio Tou TUAPATOG, OTO OTTOIO TTPAYHATOTTOI0U-
VTOI KOTAOKEUEG, atTapaitnTeg TG00 yia Tnv Aeitoupyia Tou Epyactnpiou, 600 Kkai yia dIGPOPES
EPEUVNTIKEG OPACTNPIOTNTEG TOU TUAPATOG.

To Epyaothpio Puoikrg divel €1Tiong Tnv duvaTtdTnTa £KTTOVNONG SITTAWMATIKWY gpyaciwy (Eidi-
KO Ofpa), kKupiwg otnv Extraideuon, ye B€pata Tou agopouv atnv AidakTikr Tng PUOIKAG Kal
IDIAITEPWG OTOV POAO TNG EPYAOTNPIOKAG EKTTAIdEUONG. AANAWOTE OTOUG TOUEIG AUTOUG EKTTOVOU-
VTQl KOl EPEUVNTIKA £PYa JE TO TTPOAVAPEPDEVTA BEPATIKA TTEPIEXOUEVA.
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Ac@dAsia oto EpyacTtipio Puoikng

>¢ KGBe Epyaotnpiakd xwpo 10XU0UV PEPIKOI OTTAOI KOl aTTOTEAECUATIKOI KOVOVEG TTOU OKOTTO
£€XOUV TNV atro@uyn atuxnudtwv n TiIg eBopEég e€OTTAICUOU Kal TNV TTapoxr Bornbeiag ot Trepi-
TITWOoN avAaykng.

Emonuaivoupe 611 o1 KUplol Kivduvol oto EpyacTipio trnydlouv atrd TNV @WTId, TOV NAEKTPI-
OMO Kal TNV XpRoN €1I0IKWV UAIKWYV. & KAOe TTepiTTTwaon ol EmMRAETTOVTEG Kal TO TTPOCWTTIKO
Tou EpyaoTnpiou Ba cag BonbAoouv OTToU XPEIOOTEI.

H doun Twv xwpwv Tou EpyacTnpiou ival atmmAi- uttdpxouv duo £€odol oTa avTioToixa duo &-
Kpa Tou d1adpbuou Tou epyacTnpiou. Av XpelaoOei va yivel EKKEVWON TwWV XWPWV KIVOUua-
OTE AVTioTOIXO TTPOG TNV KATAAANAN aoc@alr £€§060.

AocbBéveia - atuxnua

Eival duvartdv kdrmroiog ammd €0G¢ va appwaoTACE! Kal va aioBavBei doxnua rj akdua Kal va TTaoel
£va PIKPO atuynua KATT.. Avaloya pe Tnv TepitrTwon n BonBeia amd tov EmBAéTTOVTA, N pETa-
@opd aTo latpeio Tng MavemoTnuioutmoAng (TnA. 210 7277873) A n KAAON acBevopopou aTO
166 (d1eukpiviovTag TTOU aKPIBWG EUPICKETAI TO ATOMO), E€ival KATI TTOU TTPETTEI VO OTOBI-
oTel dueoa kal avaloya.

H ouvdpopr| Tou idlou Tou aoBevolg pe TTANPo@SdPNOoN, €160TTOINCN OIKEIOU TTPOCWITTOU AV XPEl-
aoTei 4 TAnpo@épnon atrd @ilou/ng eival €TTioNg OUCIOCTIKY yIa TV ypNyopdTEPN avakou®ion
TOU.

Emiong, ¢§w atmod 1o pageio Twv HAekTpovikwv Mnxavikwy Tou EpyaoTtnpiou (MapackeuaoTh-
pI0) UTTAPXEl €Va WIKPO (QAPUOKEIO £EOTTAICHEVO PE TA PACIKA yIa TNV TTAPOXA TTPWTwWV Bon-
Beiwv.

http://lwww.redcross.gr

HAekTpIOHOG

2T0 KUKAWPATA TWV OOKNOEWwV Tou EpyacTtnpiou xpnoiyotrolouvtal XaunAég taoelg. MNapoAo
TTOU O KivOUVOg NAEKTPOTTANEIOG €ival COQWG PIKPOTEPOG TOU QVTIOTOIXOU TTOU £XOUNE GTO OTTITI
jag, €ival atrapaitntn n TPoooxr Mag 18iwg aTnv alvdeon opydvwy oTo dikTuo. NoTé dev Ba-
Coupe otn TpiCa éva KUKAwPa 1Tpiv o ETRAETTWY TO eAéyEel. MoTé Sev Badoupe oTn pida éva
KUKAWa mTpiv o EMRAETTWY TO eAéyéel!

Xe mepimTwon nAekTpotrAniag Ba TTPETel TPWTA VO ATTOKOTITETAI TO PEUUA ATTO TOUG
Ao @PAAEIOBIOKOTITEG TTOU €ival KATAVEUNUEVOI KOVTA OTIG TTAPOXEG: av AuTO dev gival eQIKTO,
TOTE TTPETTEI VA ATTOMOKPUVETAI TO ATOMO PE KATAAANAO HOVWTIKG UAIKG (T1.X. éva OTEYVO
pouxo). O xpdvog edw eival Bacikd aToixeio. Aueca Ba TTpETTEl va yivel KAAON yia acBevo@dpo
oTo 166 TTEPIYyPAPOVTAG TO TI £XEI CUMPEI Kal TTOU aKPIBWS EUPIOKETAI TO ATOMO. H gTayyeA-
HATIKR YVWOon TEXVNTAG AvaTTVONG ITTOPEi o€ KATTOoIa ooBapn TTEPITTTWON va owaoel {wr).

http://lwww.electronics-lab.com/articles/files/electric_shock.pdf

Padievépyeia

XpARon padievepywyv TTRYwV: H xprion Twv €IdIKWV oTnV eKTTaideucn padlevepywyv TINYWV Yi-
VETAI PE TIG KATAAANAEG 0dnyieg Tou AiddokovTa. @a TIg xpnaoiuoTroinoeTte ato Epyaoctripio duai-
kNG Il kai apydtepa oto EpyaoTrpio Tng Mupnvikig Puaikng. Zta Epyaoctrpia PuoIKAG 0 @oiTn-
TAG TTPETTEl va UTTOYPAWEl o€ KATAAANAO @UANO TNV TTapaAafr Kal YETA TV Xpron, avTioToixa
yla ThV €TMIOTPOQN TNG TTNYAS 0TO NapaokeuaaThplo.

O1 nyég autég eival acpaleic. QoTO00 dev TTPETTEI va TIG XEIPICOPAOTE XwpPig Adyo, va KoITd-
Coupe aTTOé KOVTA TNV £€000 TwV OWUATIOIWYV I va TIG TOTTOBETOUUE €TOI WOTE TA CWHATIOIO VO



KateuBuvovTal o€ PAg A oTouG CUPPOITNTEG pag. MoTé dev TIG KpATOUUE PE TA BAXTUAO OTO «TT-
PABupox» TNG TNyNG. Z& TEPITITWON TTou O€iTe OTI TO €10IKG TTPOCTATEUTIKO TTapdBupo eival xa-
POYUEVO 1 OTTOOPEVO VA TO AVAPEPETE AUECWGS aTov ETIRAéTTOVTA. ACTEIOTNTEG WE TIG PadIEVEP-
YEG TINYEG ouveTTayeTal aueon diaypaer] ammd 1o EpyacThpio.

http:/lwww.eeae.gr

AkTivoBoAieg Laser

Xprion cuokeuwyv Trapaywyng Laser: O1 OUOKeUEG TTAPAYWYAS AKTIVWY Laser xpnoiyoTrolou-
vtal ota véa EpyaoTtrpia Quaikng 11, 11l kai IV. ATrayopeueTtal va kateuBuvoupe Tnv &€0UN Toug
oTa PATIa PYog €iTe oTa PATIa KATTOI0U oUuvAdeA@ou. IdiaiTepn TTPOCOXN XPEIAZETAI WOTE VA N
oupBei auto kal atrd 1IoXupr avakAaon Tng 0£oung aTTd 101aiTEPa OTIATIVH ETTIQAVEIQ ] KABPETTTN.
O EmBAéTTwy Ba oag dwoel 0dnyieg yia TNV acPaAf xprion Tou laser Tou TTeIpduaTdg 0ag.

http://lwww.osha.gov/SLTC/etools/eyeandface/ppe/laser_safety.html

YAIKA&

Xpron vypou afwtou: To uypd alwTto (LN,) BpiokeTal (o€ aTuoo@aipIkr TTieon) o BepPokpa-
oia -196°C. AlaTnpsital Kal JETAQEPETAI péoa ot €I8IKA BeppopovwTIKA doxeia (Soxeia Dewar —
TTapopola PE Ta YVWOoTA pag "Bepuog”). Kard Tnv diadikacia eveg Teipduarog N uypo dfw-
TO akoAouBtite Tig 0dnyieg Tou EmRAETTOVTO aTrOo@elyovTag ATTOTOUES KIVAOEIS TTou Ba
odnyoucav oto va xubei roodétnTa LN, mdvw cag. H dpdaon Tou av Téael ueydAn moootnTa
TTAvwW oag €ival gav va €xete TTAOEI éva Eykaupa. ZTa pouxa ETTIPEPEI PEPIKN KATAOTPO®NR. Av
améd arixnua Tabete éykaupa Ba TrpéTrel va €160TToInBEi TO 166 (S1euKkpIvifovTag TToU aKPIRWS
BpiokeTal To ATopo) AcBevo@dpo yia Tnv TTapoxn eTayyeAUATIKAG Kai uttelBuvng Bondeiag.

http://www.matheson-trigas.com/msds/00202589.pdf

Mupkayia

Na BuudaoTe 6Tl yia va €xoupe QwTid, XpeldleTal va auvuttdpxouv 3 TpoUTroBéocig (a) To Ka-
TAAANAO €U@AekTO UAIKO (B) TO o§uyovo Kai (y) n uwnAn Bgppokpacia. Otav E0Tw Kal €vag
atd Toug TTapaTTévw 3 TTapdyovTeg Oev UTTAPXEl TOTE Bev €XOUNE QWTIA. EISIKG TTpETTEl va TTpo-
OEXOUNE Ta EUPAEKTA UAIKG (TT.X. oIvoTTveupa). Puaikd ol dUo TTpwTol TTapdyovTeg TTAvTa UTTAp-
XOUV, apa O TPITOG gival o KUPIOG KivOUVOG WaTE va eKONAWBEI wTIG OTO £pYaTTHpIO.

Av QTTOPOKPUVOUE £vav aTTd TOUG TPEIG QUTOUG TTaPAyovTeG TOTE N @WTIG Ba ofBoEl. 2TO XWPOo
Tou Epyaotnpiou, Adyw TnNG UTTapgnG NAEKTPIKOU PEUUATOG, ATTOPAKPUVOUUE TO OGuydvo atrd
TNV QWTIA PE TNV XPNOoN TwV €1I8IKWV TTUPOORECTAPWY. YTTAPXOouv TTOAAOI TTUPOOBECTHPEG Ka-
TAAAnAou TUTTOU (CO,) TTOU PTTOPOUV VA XPNOINOTTOINBoUV YE TTAPOUCia NAEKTPIKOU PEUPATOG.

Na BupdoTe 0TI TO TTUPOORBECTIKO UAIKO YIa VO £XEI ATTOTEAECHUATIKOTNTA OO TTPETTEI VA KO-
TEUOUVETOAI OTN BAON TNG PWTIAG (OTTOU YiveTal N KAUCN TOU UAIKOU) Kal OTI 0 XpOVOG EKPONG
atmé éva mupocBeaTripa eival ~30- 40 deuTtepOAeTITA PoVO!

AKOUN Hia KaAd Bpeyuévn (TTPOCOXN VA PNV XENOCIKOTIOIEITAI TITTOTA TO BPEYMEVO av N QWTIA €i-
val ouvduaopévn JE UTTd TAON OUOKEUN) TTETOETA i} poUXO atroTeAoUv évav attAd Kal OTTOTEAE-
OMOTIKO TPOTTO KATAGREONG TTUPKAYIAS O apXIKO aTAdIO.

Na BuudoTe emmiong 011 0 XPOvog cival OUCIOOTIKO OTOIXEIO TNG AVTIMETWTTIONG WIAG TTUPKAYIAG.
O1 TTupooBéaTeg, yia va Tovioouve TO BEPa TNG AUECNG avTIdOPAONG OE TTEPITITWON PWTIAG, ava-
@EPOUVE PICOCOROPA — PICOATTEID OTI «TO TTPWTO AETITO N QWTIA OPRNVEI WE ...Eva TTOTAPI VEPO,
10 5 pe TupooBeothpa Kal peTd amd 15-20 Aetrtd povo pe rapéupach Toug!». MNpopavwg due-
on TPETTEl va gival, epdoov aTraiTeital, Kal N KAon Tng MNupooBeoTikAg YTnpeoiag oto 199,
TTpoodiopifovTag pe akpifeia TOTTO Kal €10IKEG OUVONKES / UAIKA OTO XWPO TNG QWTIAG.

http://lwww.fireservice.gr
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2EI0u6G

loxUouv ol yevikég 0dnyieg Tou Opyaviopou AvTiogiopikoU 2xediagpou kal [NMpooTagiag TTpog Tov
TTANBUGHS. Tnv Wpa Tou GEIoPOU KAAUPBOEITE apéowg KATW atrd pia epyaaTtnpiakr] édpa (Tréyko)
KAl aTropaKpuvBeiTe amd T¢apapieg kai Bapiég opyavodnkes. Mn Tpé€ete Tpog Tnv £€0d0. MeTd
TO TTEPOAG TOU OEICPOU, av XPEIAZeTal, ECEPXEOTE XWPIG TTAVIKO ATTO TO KTiPIO KAl AV UTTAPXEl avda-
ykn BonB¢iag Tpog dAAa dtoua, TTPOOTTOBEITE va TNV TTPOCPEPETE OTO PETPO Tou duvartou. Ka-
AéoTe aaBevo@opo, epdoov attaiTeiTal. Kata@UyeTe 0TV CUVEXEIQ OE QVOIKTO aQO@QaAR XWpPO, EiTe
Tpog TNV TTAeupd Tou Koiuntnpiou Zwypdgou, €ite TTpog TO avoIkTd PEPOG TG PIAOGOPIKAG
2XOANG, €ITE TTPOG TOV AVOIKTO XWPO OTABPEUCEWS TNG ZXO0ANG OETIKWY ETOoTNUWV.

http://lwww.oasp.gr/defaultflash.htm

loi - 'pitrn

OBdnyieg oxeTIKA PE TNV KOIVH yPITIN:
http://www.keel.org.gr/keelpno/2009/id994/afisa_mv.pdf

MPOZOXH: MpooTtarevoTe Tov €auTd CAG KAl TOUG YUPpW COG atrd Tnv ypitrn. Mn diaoTreipete Ta
MIKpOBIa: KaAUyTe TO OTOPA Kal TNV JUTN 00G JE XOPTOUAVTIAO, 6Tav BAXETE N @TapvileoTe. MMe-
TAETE AUECWG TO XOPTOMAVTIAO OTO KAAGBI Twv aTTOPPIMPATWY. Av Oev £XETE XOPTOMAVTIAO;
PTapvIOTEITE OTOV AYKWVA 0OG Kal OX1 OTa XEpIa 0ag. MNMAUVETE Ta XEpIa 0ag e oaTTouv Kal vEPO
1 XPNOIMOTTOINOTE AAKOOAOUXO avTionTTiKG didAupa. Mnv ayyilete Ta paTia, Tnv PUuTn Kai 1O
OoTOUa 0aG.

YTmoupyeio Yyeiag & Koivwvikng AMnAeyyung, Kévipo EAéyxou & TMpdAnwng Noonudrwv
(KE.EA.T1.NO.) http://www.keel.org.gr

MAnpogopieg yia tnv véa ypittn A (H1N1) otov 1oTtOoxWpo Tou [lavemaoTtnuiou ABnvwv:
http://lwww.uoa.gr/h1n1/ ka1 oTnv TNAEQWVIKA Ypappn: 210-3689797

I6g Tou AuTikoU Neidou

MAnpo@opieg KA. MNa Tnv Aoipwén atrd Tov 16 Tou AuTikoU Neidou: Ti gival, TTwg peTadideTal,
TTOI0 TA CUUTITWHATA, TTOIA N BepaTTeia, TTWG atro@eUyeTal N JOAuvan, otnv dielBuvaon;:

http://news.in.gr/files/1/2010/WNV.pdf
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A1. Metpniocig, aBeBaidoTnTEG, CQAApATA,
OTPOYYUAOTTOINOEIG, YPOAPAMATA

2KOTTOG TnG AoKNong

MPAKTIKOG 00NYOG HE TIG EICAYWYIKEG £VVOIEG OTNV TTEIpapaTikr diadikaaia. Etregepyaaia eipa-
MOTIKWV PETPACEWY, KATAYPOQPr KAl OUVEKTIUNON TNG aBeBaidtntag yia tnv K&GBe pétpnon. A-
OKAOEIG ETTI XAPTOU OTNV €PYACTNPIAKN aibouca g€ OTATIOTIKG PeyEDn, 6TTwg Méan Tiun, ATo-
KAIoN. YTToAoyiouoi o@AApaTog peyebuwv. Zxediaon ypa@IKwy TapacTacewy, Xapagn Kai Tpo-
oappoyn KauTmuAwyv. E€oikeiwon kal eEdoknon Ye TIG EVVOIEG KAl UTTOAOYIOUOUG.

AE&eig kKAe1d14: MéTpnon, ABeBaidtnta, Méon Tipn, Tutrk ammékAion, TummikA ammokAion péong
TIUAG, AlaoTtropd, Aiddoon o@AAUATWY, ZQAAYA, EXETIKO OQAAua, Xdpaén kautruAng, MNpooap-
Hoyn KapTTUANG

2T1olIXEia a1rd TNV Bewpia

2UVOTITIKA TTEPi HETPAOEWYV, HEYEOWYV, aBEBAIOTATWY, CQAANATWYV

2TNV €MOTAPN, METPNON €ival N gUyKPIoN TNG TTOOOTNTAG KATTOIOU QUOIKOU HEYEBoUG pe Eva
TTPOTUTTO, dNAadK oUyKpion Pe KATToIa GTABEPr TTOCOTNTA TOU idI0U QUOIKOU PEYEBOUG TTOU au-
BaipeTa €xel ocupewvnBei (katd "ocuupacn”, dnAadr Katd Koivp CUPQWvia) va XpnoIYOTToIEITAl
W¢ hovada PETPNong.

Ta peyédn cival ToodTNTEG TTOU QVTIOTOIXOUV O€ QUOIKA Qaivopeva. Ta pey€édn xwpifovtal o€
HovoueTpa Kal dlavuopatikd. Ta pgovopeTpa gival Ta PeyEBn TTou yia va oplioTouv ¥peldlovTal
MOvo éva aplBud kai pia govada pétpnong. Ta diavuopatikd atmraitouv katelBuvon (S1etbuvon
Kal Qopd), HETPO Kal onueio e@apuoyng. MNa TTapadelyua opiIocPéva JOVOUETPO PEYEDN gival n
pada, o xpovog, n Beppokpacia Kal To NAEKTPIKO QOPTIO, VW opiouéva dlavuouaTiKa gival n To-
xUTNTa, n €mMTAXUVaon, n YJETaTomion. Ta Yey£dn pmmopolv va XwpIoToUV O€ GUVEXT] Kal OIOKPITA.

Ta BgpeAIddn QUOIKA PeYEDN gival Eva eAGXIOTO GUVOAO aTTd QUOIKA PEYEDN Ta oTToia Bewpou-
vTal EVTEAWG aveEdpTnTa PMETAEU TOUG KAl T OTToIa €ival IKava va opicouv OAa Ta utréAoitra (TTa-
PAYywWYa) PEYEBN TTOU PTTOPEI va XPEIAOTOUV Kal XpNOIMOTToIoUVTal aTrd TNV QUOIKK YIO TNV TTEPI-
YPOQI] OTTOIOUBHTTOTE YUAOIKOU QAIVOUEVOU.

ZuoTApOTO HOVAdWV MpéTPNONG. IoTOPIKG o1 AvBpwTrol dnuiolpynoav Kal XpnoiyoTroinoav
TTOAG cuaTAPaTa Jovadwy PETPNONG, APXIKA VIO TV JETPNON TWY OTTOOTACEWY KAl YIA TNV JE-
TpNnon TMOooOoTATWY OTTWG N pala (To BAPog) Kal 0 GyKOG yia EUTTOPIKOUG Kal TTAPOUOIOUG OKO-
TToUg. ATTd 10 1960 €xel KaBiEpwOei Kal 1I0XUEl TTayKOoUiwg To ouoTnua Sl (Systéme Internatio-
nale), To otroio TepIAapBavel eTTTd BepeAdEIG povadeg (BA. TTiv. 1). OAa Ta GAAA QUOIKA PEYE-
On BewpouvTal TTapdywya Kal KGBe pyovada PETPNONG TETOIOU PEYEBOUG PTTOpEl TTAVTA va €K-
PPAOCTE WG ouVAPTNON TwV BEPEAIWOWY POoVAdWV. (EVOEIKTIKA BA. Miv. 1).

Mivakag 1.
Ocuehidn PeyEdn ZUuBoAa | Mapdywya peyédn  ZuuBoAa
Mrkog Tm Evépyeia 1J
Maca 1kg loxug 1w
Xpbvog 1s Mieon 1 N/m?
Oeppokpaaoia 1K Eppadov 1 m?
MoodTnTa UANS 1 mole | Oykog 1m?
‘Evtaon nA. pedpatog 1A MukvéTtnTa 1 kg/m
‘Evraon akTivoBoAiag 1 cd
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H opoloyia tTou oxetieTal ye TNV TTEIpapaTiky apepaidtnTa Oev XPNOIYOTIOIEITAI TTAVTA YE TNV
idla cagAvela Kal CUVETTEIQ. 2T CUVEXEIA TTapaTiBevTal apKeTOi atmd Toug Bacikodg Gpoug, Yia
va avadeIXTei N onuacia Twv 6pwv aUTWVY Kal To €Upog Tou voAuaTtég Tous. O opiopoi €xouv
AN@OBei atrd €va oUvoAo ava@opwy TToU AVTITIPOCWTTEUOUV TNV BEPATIKN £vOTNTA TNG AvAAuCong
o@aAudTwy (error analysis).

MeTpoUpevo MéyeBog (measurand). Mia guykekpigévn TTOOOTNTA TTOU UTTOKEITAI O€ UETPNON

Mérpnon (measurement). H Tiur} TTou TTPOKUTITEI ATTO HIA TTPOCEYYION 1) EKTIMNON PIAG TTOCOTN-
Tag, ) TNV d1adIKagia TTPOCEYyIoNG A EKTIUNONG MIAG TTOOOTNTAG

Mpaypartiki TIMA giag TToodTnTag (true value of a quantity). Tiur TTOU €ival CUVETTAG PE ToV
OpPIOUO MIAG CUYKEKPIPEVNG TTOOOTNTAG. H TTpayuatiki Tiuf €ival ek UOEWG atrpoodidépioTn,
Kal JE TOV Op0 auTd €vvooUuE [ia TIUA TTou Ba Traipvape atrd tnv TEAEIa HETpNon. ATToTeAET TNV
TIUA TTOU TrpooeyyieTal Ao éva peydAo apiBud HETPACEWY XwWPiG CUCTNUATIKA CQAAUOTA.

Méon TigR (mean value). Eival Bdoel Tng mBavotnTag 0 oTabuiouévog HEoOG OPOG EVOG GUVO-
Aou TIHWV A piag katavoung molavothTwy. H yéon Tiun KoAgital €1Tiong avapevouevn TIWA YIag
Tuxaiag petaBAnTg. MNa mANBog petprioewv N kai i=1,...,N, uttoAoyifeTal ammd Tnv oxéon:

f:%gxi

AlakOpavon (variance). To pérpo NG d1IacTropdq ) HETABANTOTATAG VOGS GUVOAOU OEBOUEVIWIV
Xi, i=1,...,N, HE TNV pOPPN TNG MEONG TIMAG TWV TETPAYWVIKWY ATTOKAICEWY Twv dedopévwy aTrd
TNV péon TiuR Toug. Otav Ta dedopéva KaAUTTTouv T0 gUvoAo Tou TTANBuopoU, n diakupavon
utroAoyicetal atrd Tnv oxéon:
N
ot =23 (5 - %)
N3

Otav 10 olvoho Twv dedouévwy gival gévo €va utrooUvoAo Tou TTAnBuauou, n diakuuavon Ka-
Agital dlakUupavaon deiypaTog Kal eKTINATaI KAAUTEPQ aTTd TNV OXEON;:

N
2 1 (Xi _f)z

N-15
Tumki AmékAion (standard deviation). To pérpo NG diacTropds (okEdAONG) Twv SEOOUEVWV
TTou uttoAoyideTal atrd TNV TETPAYWVIKA pifa TG diakupavaong Tous. ‘ETol, n TUTTIK atrékAion yia
TO gUVOAO Tou TTANBuUCPOU uTToAOYiCeTal OTTO TNV OXEON:

o= /%IZZ:(X,.—)?)Z

Kal n TUTTIKY atrokAion deiypaTog (sample standard deviation) divetal atrd tnv oxéon:

=

i=1

N

Tumkdé o@dApa (standard error) (Tummkr amokAion TG péong TIUAG - standard deviation of
mean value). H TutTikf atmokAIon JIag GTATIOTIKAG ouvapTNONG, £€0W TNG MEONG TIWAG. To TUTTIKG
o@AaAua opiletal dNAadn wg n TUTTIKN atmokAion &eiyuaTtog diaipoUpevn Pe To TTANBOG Twv dedo-
MéVwv, Kal ETTOPEVWG SiveTal aTTd TNV OXEON:

s 1 ul —\2
SE:\/N :\/N(N—l)iz_ll(Xi_X)

X@dApa péTpnong (error of measurement). H dia@opd avaueoa o€ pia gérpnaon Kai TV (ayvw-
0Tn) TTPAYMATIKA TIUrA TOU JETPOUPEVOU PEYEBOUG.
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ABepaiéTnTa péTpnong (uncertainty of measurement). H atroucia TeAgiwg TeKUNPIWPEVNG
yvwoewg. Eival pia TapdueTpog TTou OXETICETAI YUE TO ATTOTEAECUA PIAG PETPNONG, KOI XAPOKTN-
piCel TNV dIa0TTOPA TWV TIMWYV TTou Ba pTTopoucav Aoyikd va atrodoBolv OTO PHETPOUMEVO PEYE-
00¢. H aBeBaidtnta mepIAauPAvel YEVIKA TTOAAEG GUVIOTWOEG Ol OTTOIEG UTTOPOUV VA UTTOAOYI-
oToUv aTTd TIG TTEIPAPATIKEG TUTTIKEG aTTOKAICEIG TTou BaagifovTal ae eTTavaAapBavOoueveg TTapa-
Tnpenoeig (Tutrou A exTignon) r atrd TIG TUTTIKEG aTTOKAICEIG TTOU UTTOAOYICovTal ATTd KATAVOUEG
molavotATwy Bdoel eutreipiag A dAAnG TAnpogopiag (Tutrou B ekTipnon). O 6pog aBeBaidtnTa
TPOTIPNATAI OE OXEON PE TOV OPO OPAAUQ PETPNONG ETTEION O BEUTEPOG OEV UTTOPEI TTOTE va gival
yvwoTog (1ISO, 34).

Mia ekTignon Tou 0QAAUATOG OE PIa PETPNOT, TTOU SIVETAI CUXVA WG £va €UPOG TINWV TTOU TTE-
PIEXElI TNV TTPAYUATIKA TIUA péoa oe éva dIAoTNUa eUTTIOTOoUVNG (CUVABWGS TO0 £ 1 s yia 68%
C.L.- etritredo eptmioTooUvng) TTOU BACiCeTal €iTE OTOUG TTEPIOPIOUOUG TTOU BETOUV Ta dpyava é-
TPNONG €ITE OTIG OTATIOTIKEG OIAKUPAVOEIG TOU HETPOUNEVOU PeYEBOUG.

AToAuTn aBeBaidTnTa (absolute uncertainty). To ToG6 (Cuxvd Pe TNV Yop®n + dX) TToU Padi Pe
TNV YETPOUUEVN TIUM, UTTODEIKVUEI TO EUPOG OTO OTTOIO €ival TTEPICCOTEPO TMBAVO va BpiokeTal n
TIPAYMATIKA TIUA

2xeTikn apepaidotnTa (relative (fractional) uncertainty). H aréAutn afefaidtnta diaipouuevn Pe
TNV JETPOUMEVN TIPA, TTOU OUVABWG ekPpAleTal oav TToooaTo 1 o€ parts per million (ppm).

Tumki apeBaidtnTa (standard uncertainty). H aBefaidtnTa TOu aTTOTEAECUATOG WIAG HETPNONG
TTOU EKPPACETAI WG MIA TUTTIKF aTTOKAION.

AkpiBeia (precision). O BaBudg TNG CUVETTEIOG KAl TNG CUPPWVIOG avaueoa o€ aveEApTnTEG E-
TPNOEIG MIOG TTOOOTNTAG KATW ATTO TNG id1EG OUVONKEG.

H akpiBeia ammoreAsi éva é€rpo Tou OO0 KaAG éxel TPoadiopIaTeil éva armoTéAeoa (xwpic kauia
avaQopd oc pIa BswpnTIKY 1 TTPAYUATIKL TIUN), KAl TNS EpYA0TNPIAKNS ETAVAANTITIKOTNTAS EVOC
amroreAéouarog. H karaAAnAdrtnta 1ng KAiuakag uiag OUOKeUNS UETPNONG ETTNPEGCE! YEVIKA TNV
OUVETTEIQ TwV eTavaAauBavousevwy LETPROEWY, wS K TOUTOU Kai N XpHon tou 6pou akpiBeia.
Evrodroig, kai ouupwva e ta ISO dev ouvioraral n xpron 1ou 6pou yia TNV TTEPIYPAPR ETTIOTH-
LOVIKWV opyavwyv LETpNans Adyw 1ng eupeiag xpnaong rou 6pou arnv kabouiAouuévn.

Opo@oérTnra/akpipela pérpnong (accuracy of measurement). Eival n eyydtnra f cup@wvia ava-
MECO O€ PIO HETPOUPEVN KOI TNV TTPAYMATIKA TIUA.

Tuyxaio Z@dApa (random error). ZQAAUA TTOU TTPOKUTITEI KATA TNV KATAYPAQI WIAG TTPAYHATIKNAG
TIUAG X WG X+€, OTTOU € €ival oI TTAPATNPOUUEVEG TIUEG MIOG Tuxaiag peTaBAnTAG. OTtav n péon
TIUA TNG Tuxaiag HETABANTAG € cival undév, Aéue OTI To OPAApa gival apepdAnTITo (Unbiased). Yu-
YKPIVETE JE TO ZUCTAMATIKO OQAAUQ.

ZuoTnpaTIKG ZedApa (systematic error). H dia@opd avdueoa oTnv TTPAYUATIKA TIMA PIAG TTO-
ooTNTAG KAl TNV TIUF OTNV OTT0ia OUYKAIVEI N Jéon TIPA eTTavaAauBavouevwy JETPATEWY KaBWwg
TTAiPVOUNE OAO Kal TTEPIOCOTEPEG PETPNOEIG. Eival To o@AApa TTOU TTPOKUTITEI OTAV TO OTTOTEAE-
OoMa PETPNONG MIOG TTOOOTNTAG TNG OTToIag N TIMA €ival X @aiveTal va gival TNG Jop®ng f(x), étrou
f cival yia ouykekpiyévn ouvapTnan.

IXETIKO o@AApa (relative error). To G@AAUa pIag HETPNONG SIAIPOUMEVO PE TNV TTPAYUOTIKA TIMNA
TOU PETPOUNEVOU HEYEBOUG. To OXETIKO OQAANA ava@EépeTal ouvhBws aav TTOo0oTO. TN B€on
NG TTPAYMATIKAG (AyVwoTNG) TIUAG XPNOIKMOTIOIOUUE ThV Jéan TiuR OnAadr] TTaipvoOUlE TO OXETIKO
OQAAPa TNG PEONG TIUAG.

ZnuavTikd yneia (significant figures). OAa Ta evdidueca wneia cuptrepIAayBavopévou Tou
TPWTOU PN PNdevikoU wnoiou atmmd Ta ApioTepd, €w¢ TO TeAeuTdaio wnoio (TT.X. 0 ApIBUOS
0.06310 éxel 4 onuavrikG wneia.)

Aekadikég Béoeig (decimal places). o apIBudg Twv Wneiwv ota de€id TNG dekadikrg uTTodIaoTOo-
AG.

Kavovik katavopn (normal distribution). Mia katavour] TavotnTag ToU €XEl OUYKEKPIYEVO
OXAua aTTd YIa OIKOYEVEID KATAVOUWY TTOU XAPOKTNPIZeTal ATTO OUVEXH, OMOIOUOP®N KAl CUE-
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TPIKN TTUKVOTNTA TTOU TEIVEI ACUNTITWTIKA OTO PNOEV KAl TTAPAUETPOTIOIEITAl e Bdon Tnv uéon
TIUMA KAl TNV TUTTIKA atTOKAIOT.

Karavoun Gauss (Gaussian distribution) H kavovikr katavopr)

Zuvdptnon karavoung (distribution function). H cuvdptnon F 1Tou oxeTieTal pe kaTToia TUXQia
MeTABANTA TTOU TTEPIYPAQEl TNV TBaveTnTa F(X) 611 n Tuxaia PpeTaBAnTA va Traipvel pia T oxl
peyaAuTepn atmd X. H cuvdptnon KAtavourg TTou OXETICeTal e Eva GUVOAO BeBONEVWV [E apIO-
MNTIKEG TINEG TTEPIYPAPEl TNV TBavOTNTa F(X) 6T pia TR TTou emAEyeTal Tu)aia (dnA. opoiod-
Hop@a kal aveEdptnTa) aTrd TIG TINEG TwV dedOoUEVWY Ba £xel pia TIWA PIkpoTepn 1) ion Tou X. Ei-
val TTioNG YVWaTH WG aBpOoIoTIKr) cuvdapTNon KATAVOUAG.

Eumreipiki Zuvdptnon Karavoprg (empirical distribution function). Mia cuvdptnon katavoung
atrd éva oUvoAo SedoUEVWV.

H Tuxaia afeBaidTnTa, eg TOU ATTOTEAEOPATOG UIAG PHETPNONG opideTal wg o , éTTou O €ival n
TUTTIKA a1TOKAION TNG METPNONG Kal t €ival N OTATIOTIKE TIMA TTOU QVTIOTOIXEI OTNV ETTIAEYUEVN TTI-
BavotnTa. MNa Tov Tpoadiopioud TNG TIPNAG t XpnoiyoTroloUe TNV oTaTIoTIKN HEBodo «Student’s
t-test» kal IcoUTal TTEPiTTOU PE 2 yia eTTITTEDO €UTTIOTOOUVNG 95%. ETTOpévwg n Tuxaia afeBaidTn-
Ta divetal atrd Tov £€¢ TUTTO: (eRr)95=120.

H ouotnuatiki aBeBaidtnTa, e, opifetal To Gvw GpIo TOU GUOTNUATIKOU CQAAUATOG.

Emopévwg n ouvoAiki aBeBaidtnta NG uétpnong U ekepdadel To didoTnua (Up0og Twv TIMWY)
MECQ OTO OTTOIO N TTPAYHATIKA TIUF TOU PETPOUUEVOU HeEyEBoUGg eival TBavov va KupaiveTal Pe

ETTTTESO EUTTIOTOOUVNG 95%, UTToAoyileTal (SiEBvég TTPGTUTIO ISO 5168): U = +/(e,)” + (e,)? .

Méon TignR, TUTTIKA aTTOKAIOT, CQAApATA

MapaB&Toupe TIG TTIO GUXVA XPNOIUOTTOIOUNEVES EVVOIEG KOI OXEOEIG OE UIO TTEIPAUOTIKA JOG Mé-
Tpnon. 'Eotw n moodtnta x 110U PeETpoUpe N @opég Kal AauBAavoupe TIMEG X; (X1, X2, X3, ..y XN).
ToT1E n TIiPA TTOU BpioKeTal MO KOVTA OTNV "TrpayuaTik” gival n géon TiA TTou dideTal OTTWG €i-
dape amd Tnv oxéon:

1 N
X=—) x 1
NZl (1)

Opwg dev pmropolpe va Bewprooupe OTI TO ATTOTEAEOUA PAG CUUTTITITEL hE TNV (AyvwoTn)
"TTpaydaTiKA" TIPnA. Mpétel Aoimév va uttoAoyiocoupe To o@aAua, dnAadn pia TTEPIOXH TIMWY TOU
X OT1T0U £VTOG TNG EVTOTTICETAI QUTH N TTPAYMOTIKN TIUA. AnAadh:

x=Xxztox (2)

To OX pe TNV ATIAITNON N TTPOYUATIKA TIPF VA £VTOTTI(ETAI OTO TTOPATIAVW deiyua he TOavotnta
68%, uttoAoyiCeTal WG N TUTTIKA atrOKAIon TNG HEONG TIMAG aTTd TNV OXEoN:

)

ZTPOYYUAOTIOIROEIG KOl onUAVTIKG ynoeia. Aaupdvoupe utrdéwn TV akpifeia Twv Xpnoiyo-
TroloUPeEVWY PEBGdWYV Kal opyavwy, epapuolovtag Tov EAG kavova: ATTo Tnv mlavéTtepn (Péon)
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TIUA KAl TO OQAAPA, OTPOYYUAOTTOIOUUE TO OQAAUA PEXPI VO PAG PEiVEl Eva wneio, TO YeyaAUTE-
po, TTou gival dIAQopPo Tou PNOEVOS (Eva onPavTIKO WN@io). TNV OUVEXEID, aTnv TBavoTepn (UE-
on) TINA a@rvoupe TEAEUTAIO TO Yn@io TG idlag TAgNG peyEBoug KAvovTag Ki €dW GTPOYYUAOTTOI-
non. Av 1o yneio 1o o@aAua gival 1o 1 1} To 2 Kpatdaue (avTioToixa) Kai éva eMITTAEOV Yn@io oTo
OQAAuQ Kal aTn Péan TIPN.

Kavéveg oTpoyyUAOTTOINCEWV YIa KATTOIOV apIBUO, EVTOTTICOVTAG TO GNUAVTIKG (UTTO OTPOYYU-
AoTtroinon) wnoio TTou Pag evolagEPEl Kal EEETACOVTAG TO APEOWS TTOUEVO Wwnoio (6e€id): [i] Av
auTé gival JeyaAuTePO A i00 Pe 5, augdvoupe To onuavTikd Yneio Katd pia povada Kal TTapaAei-
TTOUPE T UTTOAOITTA. (YIa dUO BekadIkd, To 2.365 yivetal 2.37). [ii] Av auTtd cival pikpdtepo amrd
5, aprivoupe 10 oNUAvTIKG Wneio 0TTWG gival Kal TrTapaAgiTtoupe Ta UTTGAOITTA. (YIa Tpia dEKABIKA,
10 3.8763 yiveral 3.876).

ZXETIKO o@AApa ovouddeTtal o Adyog 77 = 5)?/2, KaBapdg apiBudg, amodideTal o€ TTOGOOTA.
‘ET01 AoItév éva o@daApa Bewpeital pyikpd av n~5%, evw peydho av n>10%. Touto BePaiwg I-
oxUel av TO OQAAPA QVTATTOKPIVETAI OTIG ATTAITACEIS TWV TTEIPAUATIKWY OTOXWYV. AnAadh av é-
XOUME TNV OKPIBEIa TTOU ATTAITEITAI OTO CUYKEKPIPEVO TTEIPAA.

A1ddoon cQAAPATWY. ZUXVA OTIC EKTTAIOEUTIKEG EPYACTNPIOKEG AOKACEIG, GAAG KAl OTA EPEU-
vNTIK& TTEIPAPATA, N AUEDN PETPNON KATTOIWV PEYEBWYV XPNOIKEUEI OTOV EUPETO UTTOAOYIGHO KA-
TTOIWV GAAWV PE TNV XPARON YVWOTWYV TUTTWV. 'EoTw 611 BéAoupe va uttoAoyiooupe Tnv TToodTNTA
A =1(x,y,z,...) 61TOU TO PEYEDN X,Y,Z,... £XOUV OQAAPaTA avTioToIXa 8X, By, 8z,... TOTE IOXUEL:

2 2 2
oA = (a—ﬂdx] + a—/1d); +[%dzj +... (5)
Ox oy 0z

o0TToU JA/ 0% N MEPIKA TTAPAYWYOG TNG auvapTnong A wg TTpog X. AnAadn) yia va uttoAoyioou-
ue v A/ Ox mapaywyifouus Kavovikd THV ouvapTnon A w¢ TEoS X BEwWPWVTAS OAEC TIC UTTO-
Aoirreg mapauéTpoug (y, z KATT) oav OTaBEPEC K.0.K. YIA TIS UTTOAOITTES LIEPIKES TTAPAYWYOUC.

2UVOTITIKEG OPXEG OXEDIAOEWGS YPAPNHATWY

Eival onuavTtiké va akoAouBouvTal ol TTapakATw aTTAoi Kavoveg aTn axediaon ypa@nuaTwy:
o EmAéyeTal TOI0G OUYKEKPIPNEVOS AEovag Ba atrodidel EkaoTo uéyeBog.

o EmAéyetal KaTGAANAO €0pOG TIMWV yIa KABe GEova, Ox1 atrapaItiTwg idia yia Kabe ypdenua,
WOTE VA YiVETAI PE TNV OXEDIAON TOU YPAPNUATOG EKMETAAAEUGN OAOU TOU XWPOU, YIA TNV Ka-
AUTEPN avayvwaolgoTNTA TWV ONUEIWY Kal KAPTTUAWY. 20vnBeg péyebog eival Tepitrou A5 (pi-
a6 A4).

e H toun Twv advwv dev gival kat’ avaykn 10 (0,0), aAA& 611010 Opilel KAAUTEPQ TO TTEDIO TI-
MWV TOU PEYEBOUG TTOU PETPOUE.

e InUEIDVOVTAl TTPWTA TA XAPAKTNPIOTIKA TwV a&OVWV: PEYEDN, HOVADEG, POPA TINWV agdVWV
Kal KAipgoka.

e XpnaiyoTrolgital NUIAOYapIBUIKO XOPTi yia TTAPOUCiacn aTTOTEAEOUATWY JE PJEYAAO DUVANIKO
€UPOG (ONA. oI TIUEG TTOU Ta XapakTnpEifouv €xouv diakupavan o€ TTOAAEG TACEIG peyEBoUG) A
VIO Un YPAUUIKA ypa@ruaTta OTrwe y=y(x") 6TTou n ouvapTnon sueaviletal oav udsia pe KAi-
On TToU EUTTEPIEXEI TNV dUvaun n.

e Kd0Be onueio (x,y) oxedidletal pe Tnv afeBaidtnTa TOU TO OUVOdEUEl (86X, By). Aev xapdooo-
vTal BonOnTIKEG TTAPAAANAEG UE TOUG AEOVEG, OUTE ONUEIWVOVTAI Ol TINEG OTOUG GEOVEG.

e XapdoaoeTtal OaAn KAUTTUAN TTOU ouvadel Pe Tnv Bewpia kal Ox1 TEOAACUEVES YPAUUEG.
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o Agv ereKTEIVETAI N XAPAEN TNG KAPTTUANG TTEPAV TWV AKPWY TTEIPAUATIKWY ONUEIWY, EKTOG Kal
av ¢nreital «TPOBAeWn» o€ TIPEG TNG METABANTAG €KTOG Tou TTediou TTOU £Xel PeTpnOei (TT.X.
oTnv doknan A2).

Aladikaoia doknong

Mpogavwg, atraiTeitTal TPWTIOTWS ETMIMEANG TTPOETOIMACIA e TNV MEAETN TOU QUAAQdiou Bew-
piag c@AAPATWY Kal TOU UAIKOU TwV E1I0AYWYIKWYV OIOAEEEWV.

Me Toug TTivaKeg TrEIpapaTIKWV dedouévwy TTou Ba doBoulv oe k&Be @oitnTr, Ba yivouv g1ri T6-
TTOU OOKNO¢€IG, OTTou TTEPIAaUBAvVOVTal HOONMATIKOI UTTOAOYIOHOI PEoNG TIUAG, OQAAPATOG Kal
OXETIKOU OQAAUATOG, OEUTEPOYEVEIG UTTOAOYIOPOUG CUVBETWY peyeBwvY Kal 81adoon 0@AAUATOG,
OTPOYYUAOTTOIRTEIG.

TN ouvéxela ¢nTouvTal YPOQIKEG TTAPAOTACEIG, UE TTPOOEKTIKY XApagn afdévwyv (KAIJOKEG, Je-
TATOTTION APXAG), ATTEIKOVION TWV ONUEIWY, ATTEIKOVION TwV OQAAUATWY auTwy, Xdpaén eubciag
(y1o ypappikéG oxéoelg dedopuévwv) he TNV pEBodo eAaxioTwy TeTpaywvwy (MET), uttoAoyiopoi
KAioEwV (Kal o€ TTEPITITWCEIG apvNTIKWY KAICEWV), XApagn Kal TTpocapuoyr KautruAng (ouvap-
THOEIG A TTOIOTIKEG XAPAEEIG).

Ta @UAAa gpyaciag Trapadidovral oTov diI8doKovTa TTPOog d16pBwaon Kal KATd TNV €TTOUEVN
@opa egnyeital kar avaAuovTtal e BABog Ta AGOn ae autd. MTTopei va xpelaaTei va yivel eTavu-
TToAoyIou&G, 1] eTTavacxediaon ypa@nudtwy BACEl TwV CUYKEKPIMEVWV TTAPATNPACEWY Kal €¢n-
ynoewv Tou d1dACcKoVTA.

210 TENOG TOU TTAPOVTOG QUAAadiou TTapatiBeTal éva TTaPAdEIYHa QUAAOU UTTOAOYICUWY OTTWG
auTé TTou exTeAEiTal yéoa oto EpyaoTrpio.

BiBAloypagia
1. Otwpia MeTpRoewyv Kal ZEAAPATWY (Z1G0N ZTEipou)
2. ®ul\GdIo Otwpia Zeaiudrwy (Epyaotnpiou PUOCIKAG)
3. ®uAAadio Eicaywyikwyv AlaAégewy (EpyaaTtnpiou Quaikig)
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A2. Eeappuoyn oTtn TeipapaTtikn diadikacia
(TO aTTAO EKKPEMEG)

2KOTTOG TNG AOKNOEWG

Me agoppr| To Treipaua Tou aTTAOU eKKPEPOUG Ba e€aaknBoUuue aTov TPOTTO AWEWS UETPAOEWV.
Emiong Ba spapudooupe TV Ocwpia ZEaAudTwy. TNV YPATITA €pyacia Ba xpnoigotroinouv
6ca diddaxTnkav yia Toug lMivakeg, TIG HOVADEG, TOUG UTTOAOYIOHOUG peyeBwv Pe Ta GQAAUATA
TOUG KaI TIG OTPOYYUAOTTOINCEIG TWV OTTOTEAECUATWY, TIS YPOAPIKEG TTAPACTACEIG UE TOUG UTTOAO-
YIOPOUG KAioewv, TNV PEB0SO EAGXIOTWYV TETPAYWVWY KATT.

MeBodoAoyia Tou TTEIPANATOG

Mpootaboupe va £xoupue TAOAQVTWTEG TTOU OTO MEYIOTO duvaTtd Babud va Tpooeyyifouv Toug
10aVIKOUG. 'ETO1 TO eKKpEPEG UTTOPET va BewpPEITAl IKAVOTTOINTIKA WG TTPAYUOTIKA ATTAS, EVW OTIG
UTTOAOITTEG TTEPITITWOEIG TTPOCTTAB0UNE va eEalsipoupe didpopa @aivopeva, OTTwG Tr.X. TPIRES
OTOUG AEOVEG, OUVOEDON TOAAVTWOEWV KATT.

Aiya otoixegia atmé tnv swpia

2UPQWVa UE TOV OPIOUO «TO OTTAG EKKPEPEG aTTOTEAEITAI ATTO
OowPa apeANTéEWY d1I00TACEWY Kal JACOG m TTOU KPEUETAI UE
vAua pnkoug { kail apeAnTéag pacag amo otabepd onueio Ox»
(BA. Zx. 1).

Av 10 cwpa autd atmmouakpuvBei apxikd atrd Tnv B€an 100p-
potriag, otn Béon B, woTe 1o vApa va oxnuarifel ywvia 8y pe
TNV Kataképu@o OC kal apebei eAeUBepo Ba ekTeAEI TAOAAVTW-
oeIg petaél Tou B kai TG cuppeTpikng B6€ong B' (av ayvon-
OouE TIG KABe €idoug TPIREG). AuTd onuaivel 6TI TO CWPATIOI0
Kiveital og 1060 KUKAou TToU €xel akTiva {=OA kal TTavw Tou
aokouvtal To BApog Tou mg Kai n Tdon T Tou VAPAToG.

H e@amTopevikn ouvioTwoa TG cuvioTapévng duvaung eival, améd 1o Xx.1: F, = —mg siné

H egiowon Tng epatTTopeviKAG Kivnong gival Fr = mar Kal €TTEIBN) TO CWHATIOIO KIVEITAI O€ KUKAI-
K TpOXIG Ba 1oXVEl: @) = clzﬁ/cl't2 . ETropévwg, av mdpoupe uttown pag ot n Fr éxel @opd a-
vTiBeTN TNG Qopdag TnNG uetatémong (S=CA) kai €1al 6a Trpétrel va BaAoupe éva (—), BpioKOUE:
mﬁ(dzé’/dtz) =-mgsing , i

d’6 g .
=—2=sind )
dr’ /
MNa piIKpEg ywvieg pTTopoUpE va ypdwoue sind ~ 6 kail n e¢icwaon (1) yiverai:
d’6
--%¢ @)

dt? /
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AUon autng TNG BIAPOPIKAG e€icwang eival n
0 =6, cos(wt + ) (3)

otTToU @ = g/ﬁ Kal TO ¢ TTpoadiopifeTal aTTo TIG APXIKEG OUVONKEG. ATTO £dW AauBAvVOULE:

T=2r/o=T=2r.l/g (4)

AvdaAuon Tou TrEIPpANATOG

>1n péTpnon Tou £ Tou atrAoU EKKPEPOUG EXOUME HIa OUOKOAIQ. To EKKPEUEG GTNV TIPAYUOTIKOTN-
Ta €ival QUOIKG. Av Bewprjooupe apeAnTéa TNV JAZa Tou VAPOTOG TTGAI €ival UOIKO, agou n o-
vaptnuévn pada éxel dlaotaoelg. BéBaia To K.IM. oUp@wva pe 1o yvwoTto Bewpnua g Mnxavi-
KAG KIVEITAI 0a va ATaV CUYKEVTPWHEVN G' autd n pada Tng ogaipag kal 1o { gival n amméoTach
Tou atrod 1O onueio avaptnong. AAG civalr dUokoAo va evTotriooupe 10 K.IM. TnNG o@aipag kaBe
@opa TTou BéAoupE va peTpriooue To £. ANAWOTE N 0Qaipa PTTOPEI va PNV €ival OJOYEVAS, apou
yIa va TTpoa®£00UNE G' QUTHV TO VAPA Ba TTPETTEl va TNV TPUTTACOUNE i va BdAoupe KATTOI0 G-
YKIOTPO. 2TV TTapouca didragn n avapTnon Tng o@aipag aimiadel Tnv un OJOYEVH KaTdoTaon.

Tnv duokoAia auTr TTAOPAKAUTITOUNE PE TOV €EAG TPOTTO: @TIAXVOUUE £va MIKPO KOPTTO-onudd!
OTO VAUA KovTd oTn oaipa (5-20 cm). 'ECTw OTI Ol ATTOCTACEIG TOU KOUTTOU aTTd TO Oneio a-
vapTnong kai 1o K.M. Tng ogaipag gival y Kal yo avTioToixa (BA. Zxnua 4a).

Tote otnv egiowon (1) Ba BaAoupe TAéov £ = y + ), oTIOTE BpioKOUPE TNV OXEoN:

yziTz—yo,r’] y:%x—yo,sdv x=T% (5)
Az

Ar?
H e€iowon (5) oe d€oveg X, y eival euBeia pe kAion K = g/(4n2) (BA. Zxnua 4B).

A

K=Ay/Ax

J}

(@) ®)
2XAMa 4.

Meipapa: MeAETN TOU ATTAOU EKKPEMOUG

1. ZTEPEWVOUE TO VAPA HE TOV KOUTTO OTO Onpeio avapTnong emAEyovTag KaBe popd diago-
PETIKEG TIMEG TOU y. 0 KABE PAKOG Y EKTPETTOUNPE TNV OPaipa KaTd ywvia 0x1 JeyaAuTepn
atd 10° kal TNV a@rjvoupe eAeUBepn. MeTd atd 2-3 aiwpAoelg Kal apou BeBaiwboulpe, O N
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TaAGvTwon gival opaAn Xwpig Kpadaouous Kal o€ €va eTmiTedo, EEKIVOUUE TO XPOVOUETPO
TNV OTIYN TTOU N o@aipa Bpioketal o€ PEYIOTO TTAATOG TAAAVTWONG Kal HETPOUME TO GUVOAI-
KO XpOvo TToAAWYV TTepIodwv (11.X. 20) MNari;

2.  Or perpioeig pag yivovrar yia y ~ 1 m, 0.8 m, 0.6 m 0.4 m kai 0.2 m. ‘Eva mpdBAnua ivai n
EKTIUNON TOU OQAAPATOG KATA TNV €KKIivNON KAl TOV TEPUATIONO TOU XPOVOUETPOU. AUTO
MTTOpOUE va To KAvoupe wg €ENG: MNa pia evdidueon Tipn Tou y (T1.X. ¥ =0.6 m) yeTpouue 10
20T oOx1 pia, aAAd 5 gopég. To opdApa péang TIpAG Twy 20T Ba gival TrepiTTou ico Ye TO OU-
VOAIKO 0@AAa KOTA TNV EKKIVNON KAl TOV TEPUATIOUO TOU XPOVOUETPOU. ZNUEIVOUUE OTOV
Mivaka 1 Ta ammoteAéopartd pag. AoKINAOTE VO KAVETE Kal 5 YETPATEIG PE Hia alwpnon KABe
@opd oTo idI0 pNAKoG (v =0.6 m) kal oxohdoTe Ta atroTeAéopaTa Ye autd atrd TG 20 aiwpn-
o<IG.

3. MMpokeipyévou va doupe TTEIPAPATIKA KAl TNV €TTiIdOPACT TNG Ywviag aiwpnong 8 otn Tiun yia
TNV Tepiodo, HeTPAOTE 5 Qopég ammd 20 aiwpnoelg alAd e ywvia 6>60° .

Mivakag 1.

Y (m) (20T)i(s) [ (20T(s) [ (20T)s(s) [ (20Tha(s) [(0Ths(s) [ T () | T2e2)

1.0

0.8

0.6

0,6 8 >60°

0.4

0.2

y (m) (20T)1 (s) | (20T)a(s) | (20M)s(s) | (20T)a(s) | (20T)s(S) | T oy | T g2

0.6

4. Xapagte TV gubtia y = y(T%) Kal utroAoyioTe TV KAion TNG K Kal TO yo. O UTTOAOYIOHOS TS
KAioONG Kal TOU Y, va Yivel e TNV HEB0SO eAAXIOTWYV TETPAYWVWY KAl 0 TEAIKOG UTTOAOYI-
OMOG TOU g JE TO OQAAua Tou &g atrod ekei. To id1o kal yia 10 y0 PE TO OQAAUA TOU.

5. Xapd&rte og nuiAoyapiBuikéd xapTi TNV KAPTTUAN y = y(T) (To T va gival aTnv nuIAoyapIBuIknA
KAipaka). XoNdoTe TRV Hoper) TNG.

6. ZxoAMidoTe TO aTTOTEAECPA 0ag o€ axéon Pe TNV TIUA TNG PiIBAIoypagiag. Mou ogeilovTal ol
ATTOKAIOEIG (QTTAN TTOIOTIKY) EPUNVEIQ — TTPOCOXNA OTO TTPOCGNO)

EpwTtnosig

1. Me agetnpia v oxéon 1 = 27z1/€/g , VO aT1rodEigeTe OTI N éKPPaon TToU divel TNV OXETIKA
aBefaidotnTa (0@daAua) Tou g (dnAadr 1o 0g/g) gav CuvaPTNON TWV OXETIKWY GPOAPATWY
NG TTEPIGOOU Kal Palag eivai:

2 2
0. or oT
% - — | +4 —
g [ T
2. Av auéAooupe TNV ywvia TaAGvTwong B o€ TTOAU PeYAAEG TIUEG TI TTEPIMEVETE, TTOIOTIKA, vd

ouppei; Mola e€iowan atd Tig TTapatrdvw TiBeTal o€ ap@iIfoAia kai yiaTti; Ti BpAKATE ATTd TIG
METPAOEIG 00G UE HEYAAN ywvia; MoIoTIKA, UTTApXEl SIaQOoPOTToiNoN OTn OCWOoTH KaTeubuvon;
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BiAloypagia

Alonso - Finn 1.1 §§ 5.5-5.11,10.1-10.4,12.3-12.6
H.D.Young T1.18§3-1-3-3,13-1-13-7

O’hanian 1.18§4.1-44,151-156

Serway 1.1886.1,6.2,13.1,13.4,13.6 - 13.7
Berkeley 11871

Halliday-Resnick 1.18§§15.1-15.6

A

Odnyieg eKTEAECEWG TTEIPANATWY A2

MposTolpacia Meipduarog

E€oikeiwOeite pe Tnv didTagn avapTnong Tou VAPATOG Tou attAoU ekKpePous. EvroTrioTe Tov KO-
Booe............... cm

Emiong e€oikelwBeiTe pE TO XPOVOUETPO Kal TO OUCTNUA PETPNONG TOU UIKOUG Y TOU VIAUATOG
ExTiyAoTe Ta avTioToixa c@AAuata otny YETPNON

YTroAoyioTe ammd Ta TTapaTTavw TIG EI0EPXOPEVES OTNV PETPNON aBeBaidtnTeg. Mwg IEpapxouvTal
Ol TTAPAYOVTEG TTOU £TTNPEACOUV TO TTPOCDIOPICHUS TOU g UE TO GQAAUQ TOU;

Meipapa

MNa dedopéva PAKN VAPOTOG Y (EVOEIKTIKWG ava@Epoupe To 1m, 0.8m KATT.) YETPrOTE, aPoU PBe-
BaiwBeite 0TI N TAAAvTWON gival opdr, Tov Xpovo 20 Tep1ddwy, hia gopd

MNa éva amd Ta mapamavw Jnkn y (m.x. 0.6m) va 1o ekTeAEoETE CUVOAIKG TTEVTE (5) POPES
MNa 10 id10 PAKOG PETPAROTE TOV XPOVO TOAAVTWONG Yia Wia TTEPiodOo, TTEVTE QOPES
MNa 10 id10 PAKOG PETPAOTE TOV XPOVO TAAAVTWONG yia €ikoal TTepIddOUG, e ywvia 8>60°

O1 TIéG va avaypa@olv g€ KatdAANAo TTivaka

Emregepyaoia perpnoswyv otnv Epyaoctnpiakni AiBouoca

YTtroAoyioTe TNV TIYA Tou g aTTé:

* pia p€Tpnon Tng piag TTeEPIGdOU

* TNV Y€on TIPA TWV PETPAOEWV HIag TTEPIGOOU

* pia pérpnon Twv 20 TePIOdWYV OTO idI0 PAKOG

* TNV héoN TIPA Twv 5 peTpioewy Twy 20 TTEPIGdWY OTO id10 PNKOG

Etre§epyacia NETPAOEWYV YIA TNV YPATITH Epyacia

2tnv SIEKTTEPAiWON TNG YPATITAG £pyaciag 0ag Ba OAOKANPWOETE TA ATTOTEAECHOTO ME TOUG
AVAAUTIKOUG UTTOAOYIOHOUG TWV CGPAAPATWY

>€ XINOOTOUETPIKO XAPTi ATTEIKOVIOTE T TTEVTE TTEIPAUATIKA ONUEIA YO TO DIAQOPETIKA Y, ETTIAE-
yovTtag KatdAAnAoug a&oveg kal Xapdagre rpoxeipa pe xapaka Tnv akpiéatepn duvarr ubctia
péoa atrd Ta onueia. YTroAoyioTe atrd Tnv KAion 1o g. TNV JIEKTTEPAiWON TNG YPATITAG £pyaaiag
VQ QTTEIKOVIOETE TA GNUEIQ PJE Ta OPAAMATA TOUG Kal va XapdgeTte eubeia pe Tnv yé@odo eAdyi-
OTWV TETPAYWVWYV TTPOadIoPIi{OVTaG TO g JE TO OPAANQ TOU

2X0NIAaTE OAEG TIG TIMEG pE Bdon TNV avaAuaon Tng Bewpiag
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A3. E@apuoyn oto Aoyiouiké Twv EpyaoTtn-
piwv (Excel, Logger Pro ka1 Graph Paper)

2KOTTOG TnG AoKNong

2KOTTOG TNG AOKNONG €ival va £E0IKEIWBEITE pe Ta BATIKA AOYIOUIKA TTAKETA TTOU Ba XPNOIUOTTOI-
noete f) Ba avatpéfete va eQapuooETe yia TIG avdykeg Tou Epyaotnpiou PuoikAg kai 6x1 yévo. H
€MAOYA TWV TPIWV BACIKWY TTPOYPAUMATWY TTEPIAAPBAvE TNV €Coikeiwan Pe TO AOYICUIKO TOu
Excel, Tou LoggerPro kai Tou GraphPaper.

To TTPWTO AOYICUIKG ETITPETTEI GTOV QOITNTH va €XEl éva TTOAUTIHO QUAAO UTTOAOYICHWV (YIa KGBE
EPYAOTAPIO), JE BUVATOTNTEG UTTOAOYICHWY HE Ta OEQOUEVA, YPOAPIKEG TOUG TTAPACTACEIG KATT.

To deUTePO Kal TTAE0V BACIKG AoyIopIKS divel GAEG TIG TTAPATTAVW dUVOTOTNTEG, AAAG KUPIWG ETTI-
TPETTEI VA TTPAYUATOTIOINOEI KATTOIOG £va TTEipapa Kal va TTAPEl JETPAOEIG TTPAYUATIKOU XpOvou
pe KatdAAnAoug aioBnTApes. Ta opara amd Toug aodNTAPES (aTTdéoTAcNG, dUVANNG, ETTITAXUV-
ong, Beppokpaaciag, Tieong KATT.) péow Tou KataAAnAou opydvou (dieragr — interface) Trou
ouvdéetal ge H/Y kal ye 1o AOYIGUIKG TTOU avaQEPOUE ETTITPETTEI € KATTOIOV VA KATAYPAWEI Kal
va €TTeCepYaodei TIG UETPAOEIG TOU.

To TpiTO AOYIOUIKO, TTOU TTEPIYPAPETAI OTO TTAPAPETNUA, Oivel TNV duvaToTNTa KABE QOITNTAG, O-
vAAoya PE TNV avaykn TToU €XEl, VA EKTUTTWVEI O€ OTTAG XAPTi TNV YPAPIKF TTApAaTaan TTou BEAEI
va xpnoigotoifoel (WAIPETPE, log-lin, log-log KATT).

AkoAouBei avaAuTIKA TTEPIypa®n Kal d1adIKaoia £EOIKEIWONG PE TO TTAPATTAVW AOYIOMIKA.
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Excel ®UAAo Epyaciag 1. Eicaywyiko

Eioaywyn 6edouévwy, diaudpewan mVAKwY, CUVAPTHTEIS

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.

23.

BpiokopaoTe oTo TTPWTO QUAAO €vOg BIBAIOU UTTOAOYICHWY, OTTOU O TTIVAKAG KATaypa®ng
0edopévwy Kal UTTOAOYICHWY O1aB€Tel 65536 ypauuég kai 256 otAeg A, B, ... IV.

MpdwTe o1o KeAi A1 TnVv TIuA 1 Kal 01O KEAi A2 TRV TIPA 2
EmA&ETE Ta KeAIG A1 kan A2

2UpeTe TNV KATW O£€IG KOUKKIdO 01O A2 €W Kal To KeAi A10. Mapartnpriote 6TI CUPTTANPW-
Onkav Ta Kevd keAIG pe Bripa 1600, 600 N d1aopd Twv dUO TTPWTWV KEAIWV (+1)

EmA&ETE Ta KeEAIA A1 €wg kal A10 kal JOPQPOTTOIROTE Ta PE £va OekadIKO wn@io: Be&i KAIK,
Mopor keAiwv, ApIBUAG, éva dekadikod

pawTe oTo KeAi B1 tnv Ty 20 kai oTo KeAi B2 tnv iy 18,5
EmAESTE Ta kKENIG B1 kan B2

>UpeTe TNV KATW O£€Id 0TO B2 KOUKKIdO €WG Kal TO KeEAi B10. Mapatnpriote 0TI CUPTTANPW-
Onkav Ta Kevd keAId pe Bpa 1600, 660 n dla@opd Twv dUO TTPWTWV KEAMIWV (-1,5)

EmA£ETE Ta keNIG B1 €wg kai B10 kai popgotroinoTe Ta pe dU0 dekadika wneia: degi KAIK,
Moper keAidv, ApIBUAG, dUO deKadIKA

Eicaydyete a1o keAi C1 Tnv ouva@pTtnon Tou TinAikou =B1/A1 (e «AaTIvIK@» Kal TO iooV)

2UpeTe TNV KATW 0£€IG KOUKKIda Tou C1 £wg Kai To keAi C10. MapatnpraTte 0TI GUPTTANPW-
Bnkav Ta Keva KeEAIG PE TNV €QApPUOYN TNG avTioToixng ouvapTtnong =B2/A2, =B3/A3 Kok

EmA&CTe Ta KeEAIG C1 €wg kal C10 kal Jop@OTTOINCTE Ta HE Tpia dekadikd wnoeia: de€i KAIK,
Moper kehiwdv, ApIBUAG, Tpia deKadIKA

MpawTe 010 KEAi A12 Tnv Tipn 0,2

Eioayayete oto keAi D1 Tnv ouvdptnon tou yivopévou =C1*$A$12 kal TTapartnproTte To
oUuBoAo $ Trou emPBAEAAel TV un PeTaBOAR aTNV avagopd oTov delTEPO OPO TOU YIVOUEVOU
Kal o€ OTAAN Kl O€ YPAUUA

>UpeTe TNV KATW O€gId KOUKKI®a Tou KeAIoU D1 éwg kai To KeAi D10. MapatnpAoTe 6T ou-
MTTANPWONKav Ta Keva KeAId pe TNV €@apuoyn Tng avtioToixng ouvdaptnong =C2/$A$12,
=C3/$A$12 KATT dnAadr o delTeEPOg GPOC ToU YIVouévou TTapéueive oTaBepog (A12) Adyw
NG €1I00YWYNS Tou oupRoAou $

EmA&ETe Ta kKeEAIG D1 éwg kal D10 kal gop@oTroinaTe Ta Pe U0 dekadikd ywneia: Oei KAIK,
Moppr keAiwv, ApIBUSS, U0 deKadIKG

EmAEETE OAN TNV TTPWTN YPAMM TTATWVTAG oTov apiBud tng (1) Kal elcaydayeTe pia véa
ypouun ue deéi KAIK kal Eicaywyn

Awaoete TiTAOUg OTIG 0TAAEG, A1: x, B1:y, C1:y/x,D1: z

Mop@oTroIfoTe ToV TTiVAKA KEVTPAPOVTAG TOUG TITAOUG TWwV OTNAWY, KABWG Kal TTpooBETo-
vTag oxdpa TAaiclo yia 6Aa Ta XpnoIgoTroloUueva KENIG L ~

MeTovoudaTe To @UANO epyaoiag og: Agiypara
AmrobnkeloTe To BIBAIO epyaciag oTnv emM@AvEIa Epyaaiag wg apxeio: Eilcaywyikéd

EmA£EETE pe TTatnuévo 1o TTAAKTPO eAéyxou Ctrl Tig avegapTnteg repioxég A1-A11 & D1-D11,
w¢ €EAG: ZUPETE KAl ETMAEETE TNV TTPWTN TTEPIOXT, META KpaTAOTE TTaTnuévo 1o Cirl, oupeTe
Kal €TTIAEETE TNV OeUTEPN TTEPIOXT

MNa oxediaon Tou avTIOTOIXOU YPAPHHOTOG Zz=Z(X) ETMAECTE TO EPYAAEIO Yypa@NUATWY il
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24.

25.

26.

27.

28.

290.

30.

2710 TTPWTO BANG 1/4 eTIAEETE TUTTO ypa@APaTOg L ¥ Et= ko [ §nAadr To SeUTePO péye-
060G W¢ TTPOG TO TTPWTO KAl ATTEIKOVION ONUEIWY, XWPIG Evwan auTwv

2710 £MOUEVO Bripa 2/4 cival duvaTég TPOTTOTTOINCEIG TNG TTPOEAEUCEWS TwV dedOPEVWY, BN-
Aadn emBefaiwon i TuxOv aAAayn

210 emopevo Bripa 3/4 kai og €10IKEG KAPTEAEG, ival dUVATEG TPOTTOTTOINOEIG YIO TOUG TiT-
Aoug Twv PeyeBWv, TNV Hop®n Twv agdvwy, TO TTAEYUA TOU YPAPrKOTOG, TO UTTOUVNUA TOU
YPA@AUATOG, KOBWG Kal N TIPOIPETIKA EPPAVION TWV TILWV ETTi TOU YPAPAPATOG

210 TeAeuTaio BAua 4/4 didetal N duvatoTnTa dNUIOUPYIAG TOU YPaPrHaTog GE VEO GUAAO, 1
TTaPATTAEUPWG TOU TTiVAKA, TIPAYHG TTOU £0W GUVICTATAI

Ava Tdoa oTiyun Kai apyotepa didetal n duvaTtdTNTa AAAAYAS TWV WG AVW TTAPAPETPWY, HE
OITTAG KAIK OTO KGBe OToIXEiO, anueia, em@daveia, Afoveg. ZUANOyYIOTEITE TIGC CUVABEIG TTApPQ-
METPOUG €PYOVOUIKAG oxediaong evog ypa@riuaTtog, TTou TrepIAapBavouv auvABwg TNV €u-
KpiveEla Twv Onueiwy Kal xapdgewy, TNV CAPAVEID TwV OIAQOPETIKWY UEYEBWY, TNV ETTIKE-
VTPWON OTIG ONUAVTIKEG EEAYOUEVES TTANPOPOPIEG, TNV EKPETAAAEUON TOU BIATIOEUEVOU XW-
pou

MNa tnv xdpagn piag KaptuAng yia Ta ev AOyw onueia, utroBETOoVTag aubalipéTwg we EKBETI-
KAS MOP®NG, pe Oei KAIK Ot éva onueio-KOUKKIda Tou ypa@Auartog, €mAECeTe MpooBbrikn
ypaupng tédong (Add Trendline)

EmA£ETe TOTTO UTTEPBOAIKAG Kal oTnv KapTéAa EmAoyég (Option) TrpooTiBevral o1 TTapape-
TPOI TTOU TTPOCBIOPICOUV AKPIRECTEPA TNV EKACTOTE TTEPITITWAN TT.X. TETAYUEVN €TTi TN APXN,
EUQAVION TNG MABNUATIKAG OXEONG TTOU €QAPPOCONKE yia TNV GUYKEKPIPEVN TTPOCAPHUOYNA
KAUTTUANG, ENPAVION GUVTEAEDTA CUOXETIONG OTNV XAPAEN KATT.

31. BeBaiwBeite OTI TO TTPWTO QUAAO £pyaaiag £xel TNV TTAPAKATW HOPPH, TTOU TTEPIEXEI TOV Ola-
MOPQWUEVO TTIVAKA KAl TO YPAPNUa z=2z(X), atroBnkeUoTe TTAAI KAl EKTUTTWOTE TO
@ Microsoft Excel - Buaywywaxls =HECH X
{d] File Edit View Inset Format Tools Data Window Help AdobePDF  Type a question for help -8 %
HAN=R" RERE N A A N - SR A AR RS 15 V) RN -
! Arial -0 - B 7 U|SEEEHHD% > €58 E=E B
Al - B ox
A | B | ¢ [ b | E | F [ &6 | H [ v | 4 | K —
1 X y yix z
2 1.0] 20,000 20,000 4,000 | o0
3 2.0 18.50 9,250 1,85 '
4 3.0 17,00 5 667 1,13
5 4.0 1660 3875 0.78| | 30
6 5.0 14,000 2,300 0.56
7 6.0 12,500 2.083 042| | 400 —4
8 7.0 11,00 1,571 0,31 \
g 8.0 9,50 1,188 0.24] | 500 =
10 9.0 8.00 0889 0.18 '
11 10,0 6.50 0.650 0.13 o0
12 : b y = 4881554
}j 0.2] RE=0,9773
1,00
15 e SN
| 16 0,00 b
% 0,0 20 4.0 50 80 10,0 12,0
19
4 4 » M|\ Asiypara i Sheet2 / Sheet3 / < m r
Ready MNUM
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Excel ®UAAo Epyaociag 2. ZuvapTHOEIg

2UvapTRoEIC o TTOAAQTTAEC OTNAES Kal ypapnuara

1.

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.

23.

24.

25.

MeTaBeite oTO deUTEPO PUAAO TOu BIBAiou utToAoyiopwy. MeTovoudaoTe To QUAAO gpyaciag
O€: ZUVaPTACEIG

MpawTe o1o KeAi A1 Tnv Tiun 0 kKai 010 KeAi A2 Tnv TiunR 0,2
EmA&ETE Ta keAIG A1 kan A2

2UpeTe TNV KATW O£€IG KOUKKIdO 0TO A2 €W Kal To KeAi A21. MapaTtnpriate 0TI CUPTTANPW-
Onkav Ta Keva keAId pe Bripa 1600, 600 N diagopd Twv dUOo TTPWTWV KEAIWV (+0,2)

EmAEETE Ta KEAIA A1 €wg Kal A21 Kal JOPQPOTTOIROTE Ta PE £va OekadIKO wn@io: Be&i KAIK,
Mopor keAiwv, ApIBUAG, éva dekadikod

Eicaydyete 010 KEAi B1 TV deutepofaBuia oxéon x2-5x+6 wg €&ng: =A1°2-5*A1+6

2UpeTe TNV KATW O€CI& KOUKKIda Tou KeAIoU B1 éwg kal To keAi B21. MapatnprioTe 611 Ou-
MTTANpWONKav Ta KEVA KEAIG PE TNV EQAPUOYHA TNG avTioToiXNG ouvapTnong =A2/2-5*A2+6,
=A3"2-5*A3+6 KoK

EmA£ETE Ta kKeNIG B1 €wg kai B21 kal pop@otroinoTe Ta pe dU0 dekadIKG wneia: degi KAIK,
Moper keAidv, ApIBUAG, dU0 deKadIKA

EicaydyeTe 010 keAi C1 TNV TPITORAEBIA X>-2X*-5X+6 wg €ENG: =A113-2*A112-5*A1+6
ZUUTTANPWOTE OTTWG TTAPATTAVW £wG Kal To KEAI C21 Kal pop@oTToINoTE JE dUO OeKadIKA
Eioayayete aTo keAi D1 Vv ekBeTIKA €74 wg £€r1¢: =EXP(A1)/4

ZUUTTANPWOTE OTTWG TTAPATTAVW £wG Kal To KEAI D21 kai pop@oTroifoTe Je 800 dekadikd
Mop@potroijoaTe Ta keAid D1 £wg kai D21 pe dUo dekadIka wnoia

Eioayayete o1o keAi E1 tnv AoyapiBuikni 10-In(x+1) wg €€Ag: =10*LN(A1+1)
SUPTTANPWOTE OTTWG TTAPATTAvVW £WG Kal TO KEAI E21 Kal yop@poTtroifaTe pe OUO dEKABIKA

EmAEETE OAN TNV TTPWTN YPAPUR TTATWVTAG oTov aplBud TnG (1) kal eloaydyete pia véa
ypouun pe dei KAIK kal Eicaywyn

AwoeTe TiTAoug oTIg OTNAEG, Al: X, B1: f1(x), C1: fa(x), D1: f3(x), E1: f4(x)

Mop@OTToINCTE TOV TTIVOKA KEVTPAPOVTAG TOUG TITAOUG TwV OTNAWY, KaBWG Kal TTpocBETo-
vTaG oxdpa TAaiclo yia 6Aa Ta XpNoIhoTToloUueva KENIA L ~

AtroBnkeuoTe 1O BIBAIO epyaadiag oTnv EMQAVEIA Epyaaiag, aTo idIo apxeio: Eiocaywyiko
EmA&ETE OAN TNV TrEpIox) A1-E22
MNa tnv oxediaon ypaenuatwy f=f(x) eMAEETE TO EpyaAeio ypagnuaTwy il

Y10 TTPWTO BANG 1/4 eTIAEETE TUTTO ypa@APATOC L ¥ Bt=) kL2 §nAadr To SeUTeEPO péye-
B0¢ wWg TTPOG TO TTPWTO KAl ATTEIKOVIOT ONUEIWY, XWPIG EVvwon auTwy

210 emméuEvo BAUA 2/4 gival duvaTéG TPOTTOTTOINCEIG TNG TTPOEAEUCEWG TwV OEDOPEVWY, dN-
Aadn emBeBaiwaon A Tuxov aAAayn

2710 €TOPEVO Bripa 3/4 kai o€ €10IKEG KAPTEAEG, €ival DUVATEG TPOTTOTTOINCEIG YIA TOUG TiT-
Aoug TwV PeyeBwv, TNV HopPn Twv afdvwy, To TTAEYUA TOU YPAQAUATOG, TO UTTOUVNUO TOU
YPOQPNMATOG, KABWG KAl N TTPOAIPETIKA EPPAVION TWV TIMWV ETTI TOU YPAPHHUATOG

2710 TeAeuTaio Bripa 4/4 dideTal n duvaTdTNTA dNUIOUPYIOG TOU YPAPAUATOSG OE VEO QUAAO, 1
TTapatmAeUpwg TOU TTivVaKa, TTPAYUA TTOU £8W CUVIOTATAI
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26.

27.

28.

20.

30.

Avd Trdoa oTiyu Kai apyotepa dideTal n duvatdTnTa AAAAYAG TwV WG Avw TTAPAUETPWY, UE
OITTAG KAIK OTO KGBe oToIXEiO, onueia, em@aveia, afoveg. Ev mpokeipyévw, pe dei KAIK oTnv
AEUKN ETTIQAVEIQ TOU YPOAPHAUATOG, ETTIAEETE EUPAVION ECWTEPIKWV KATAKOPUPWV XOPAEEWV,
opia agévwyv x: ato 0,0 €wg 4,0 kai y: atmd -5,0 £éwg 20,0

MNa TNV Xapagn KautruAng yia K&Be pia repiTrtwaon, he Oei KAIK O€ éva onuEio-KOUKKida Tou
ekaoToTe ypagnuatog, emAEgeTe Mpoobnkn ypauung taong (Add Trendline)

EmAEETE TOTTO (HOP®A KAWTTUANG) yia kaBe mepimtwon. MNa tnv fi(X): TTOAUWVUPIKY 20U
BaBuou, yia Tnv fy(x): TTOAUWVUIKA 3ou Babuou, yia Tnv f3(x): ekBeTIKA (Type-power).
MpoaIpeTIKWG, yia TNV fy(X) €T TwV TIHWV TTANV TNG TTPWTNG dOKIPAOTE: £KOETIKA (Exponen-
tial) A AoyapiBuikn (Logarithmic)

>nueiwaote 61 N f1(x) €xer piceg 2 kau 3, n f5(x) TIg TIPEG -2, 1, 3, €K TwV OTTOIWV N -2 eV ATTEI-
KovieTal agou eival ekTOG Tou TTediou opiopou [0, 4]

31. TéAog, BeBaiwBeite 6T TO OeUTEPO PUANO €pyaaiag £XEI TNV TTOPOAKATW HOP®PN, TTOU TTEPIEXEI
TOV JIOQUOPPWHEVO TTIVAKA Kal TO YPA@nua, atroBnkeUoTe TTAAI Kl EKTUTTWOTE TO
@ Microsoft Excel - Ewgarywywd.xls =HC X
IE_] File Edit View Inset Format Tools Data Window Help AdobePDF Type a question for help . F X
RN NS II= RN A YR =N SRS SRRl - SRS S 1A W RN
: Arial -0 -|B 7 U |E[E=HE9% € RN FEEB-S-A-0
Al - IR
B C D E F | & | H [ 1 | 3 1 K [ L =

1 X filx) falx) fa(x) falx) o
2 0.0 6.00 6.00 0,25 0.00 ' f: —1
3 0,2 504 4,93 0.31 1,82 ¢ ("{
4 04 4,16 3,74 037 3,36 "R
5 0.6 3,36 2,50 046 1,70 1200 | f3(x)
3 08 2 64 1,23 0,56 588 B f4ix} e
7 1.0 2,00 0,00 0,68 6,93 Poly. (f1(x}} ,.//
8 1,2 144 -1,15 0,83 7,88 Poly. (f2(x)) /
9 14 0.96 2,18 1,01 8.75 1000 4 Expon, (300 ]
10 16 0.56]  -3.02 1.24 9.56 & -
11 18 0.24] 365 151 10,30 /
12 2,0 0,00 4,00 1.85] 10,99 !
13 2,2 -0,16 4,03 226 11.63 500 N // ./
14 24| 0.24]  aq0 276  12.24 4
15 26 0,24 2,94 337 1281 \\
16 28 016 473 411]  13.35 ] LT
17 3.0 0.00 0.00 5.02 13.86 0,00 : —
18 3.2 0,24 2,29 6,13 14.35 ojo 0|5 110 1|5 2|0 2|5 0 3|5 4l0
19 34 0,56 518 743 1482
20 36 0,96 8.74 915] 1526 \\-i.._...r
21 38 144 1299  11.18]  15.69 5,00
22 40 2.00 18,00  1365]  16.09 A
M 4+ [, Adypara 4 Zuvaprhjosig; Sheet3 / « i »
Ready MNUM

Excel ®UANo Epyaciag 3. KAipakeg ypa@nuaTwy

2UvapTnoeig, olkiAia ypagnudtwy kai AoyapiBuikn kKAipaka

1.
2.
3.

MeTaBeite oTo TpiTO GUAAO TOU BIBAIoU uTTOAOYIOUWY. MeTovopdoTe To o€: KAIJOKWOEIG
pdywTte oTo KeAi A1 TNV TIPA -5 KAl 0TO KeAI A2 Tnv Tiun -4

EmA&ETE Ta keEAIG A1 kan A2 Kal OUPETE TNV KATW Oe€IG KOUKKIOa aTo A2 £wg Kail TO KeAi A11.
MapatnproTe 6TI cUUTTANPWONKav Ta Keva kKeAId pe BAua 1, atmd 1o -5 £éwg 10 +5

Eioayayete 010 KeAi B1 Tnv ypappiki oxéon 12*x+60 wg €¢ng: =12*A1+60

ZUUTTANPWOTE OTTWG TTaPATTAVW £WG Kail TO KEAI B11
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11.
12.
13.

14.

15.

16.

Eioaydyete ato keAi C1 Tnv ekBeTIKA oxéon e* wg e€ng: =exp(A1)
ZUPTTANPWOTE OTTWG TTapaTTavw £wg Kal To KEAi C11 Kal JOPPOTTOINCTE HE TPia DEKADIKG

EmAEETE OAN TNV TTPWTN YPAMPMN TTATWVTAG OTov apiBuod Tng (1) kal elcaydyeTe pia véa
ypauun e degi KAIK kal Eicaywyn

AwaTe TiTAoug oTIg 0TAAEG, A1l: X, B1: 12*x+60 , C1: exp(x)

. Mop@oTtroifaTe Tov TTivaka KEVIPAPOVTAG TOUG TITAOUG Twv OTNAWY, KABWS Kal TTpooBETO-

vTag oxdpa TAaiclo yia 6Aa Ta XpNoIPoTToloUUEVa KEAIG [ ~

AtroBnkeuaoTe 10 BIBAIO epyaciag otnv em@dveia epyaaiag, aTo idIo apxeio: Eicaywyiko
EmA£ETe OAN TV Trepiox A1-C12 kai yia oxediaon ypagnudtwy f=f(x) emAéETe To bl

Y70 TTPWTO Brpa 1/4 emAEETE TUTTO ypagruaTog ki ¥ &=t oy 1o SnAadr To Seutepo péye-
B0¢ Wg TTPOG TO TTPWTO KAl ATTEIKOVIOT OnUEiwy, e opaAn Evwon autwy (smooth)

MpoxwpnAoTe Ta emOPEVa BAPATA Kal DIAPOPPWOTE TO YPAPnUa OTTWG OTO TTPWTO OXAHA,
TTapATNPWVTAG OTI yia TNV deUTEPN XAPagn Ta onueia Kal n KAuTTUAn givar duadidkpITa yia
TNV TTEPIOXT OTTOU Ol TINEG KUMAivovTal KATw atrd TNV Jovada

MpooBéaTe yia Ta idia dedopéva éva véEo ypdenua, Pe Tnv diagopd OTI aTIG ETTIAOYEG TOU
Katakopugou d&ova Ba dwaete AoyapiBuikr) KAipakwaon (Y-axis Logarithmic Scale)

TéMNog, BePaiwdeite T TO TPITO QUANO Epyaaciag €xel TNV TTAPAKATW POPPH, TTOU TTEPIEXEI TOV
OIANOPPWEVO TTIVOKA KOl TA YPOPARUATA, aTToBNKEUOTE TTAAI KAl EKTUTTWOTE TO

A B C p | E | F | 6 | H | 1 | 4 H

1 X 12*x+60 | exp(x)

2 i 0 0.007 , e

3 4 12 0,018 L —+—12°x=80 143 /!'
4 3 24 0,050 1 —=— expix) 120 A
5 2 36] 0135 - coo AT
5 K 48] 0,368 - 1 17

7 0 G0 1,000 N /

8 7 72| 2718 N L

9 2 84| 7.389 * —

10 3 95| 20,086 — —

11 4 108] 54598 e = = —

12 5 120 148413 | * = = . = ¢ 6 =
| 14| ' '

15 —— 12*x+80 ion N
E _—l—exp(x} ___+___4r—l——"'——_‘
18] —

19 4
% 7 I3I0t,ﬂ\|'eal/'I -
| =1 — "

22
Bl L]

24 nnnd
= 084

Logger Pro, ®UAAo Epyaciag 1. Apxika

Eioaywyn 6edouévwy, diaudpewan mvVAKwY, CUVAPTATEIS

Mevikd

To LoggerPro gival AoyIoHIKO JE TO OTTOI0 YTTOPET va YIVETAI KATAYpa®r Kal ATTEIKOVION TTEIPAUA-
TIKWV OeO0OUEVWVY PHECW DIETTAPNG ATTO KATAAANAOUG PETPNTIKOUG QICONTAPEG. TNV CUVEXEIA, UE
TNV XPNon Twv KAatdAANAwv eVOWPATWHEVWY AEITOUPYIWY, YIVETAI OTATIOTIKA ETTEEEPYATia Kal
€EAyovTal CUUTTEPACHATA VIO TO JETPOUUEVA PEYEDN Kal TTApATNPOUPEVA QAIVOUEVA.

TouUTo 10 AoyIOMIKO pTTOpEl va BewpnBei ws Wn@iakd KEVTPO O£dOUEVWYV TNG EPYACTNPIOKAS TA-
&ng. Mmopei va guykevipwaoel dedopéva atrd dIAQoPEG TTNYEG: PEYEDN dla@opwv TOPEWY TNG
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QUOIKAG (UNXavikhg, BepuodUVANIKAG, KUMATIKAG, NAEKTPIOPOU, TTUpNVIKAG, TTEPIBAAAOVTIKNG)
METPWVTAI aTTO KATAAANAOUG yia TO £KkAOTOTE PEYEBOG aI0BNTHPEG.

>1nv avamTuén Tou €€oTTAIcJoU kai Tou LoggerPro €xouv XpnoIdoTroinBei amoTeEAECUATIKG ETTI-
OTNUOVIKEG TTaIdAYWYIKES HEBODOL.

Acgiypa karaypa@ng kai emegepyaociag

210 eVOEIKTIKO TTAPABEIYHA TOU TTOPQA- = S e e e s

TTAEUPOU TTIVOKA 1 TPOXIG TS TIAQYIOG oot o mE AR e aras B i
BoARg kataypdeetal amd aioOnTApPES
yla Tnv Kivnon, otov opifévTio Kal Ko-

TakGpu@o a&ova.

H kartaypagr Twv PETPACEWV OTOV
TVAKA, 0 UTTOAOYIOUOG TwV CUVIOTW-
owv TnG TaxUTNTOG Kal N YPOQIKA Tro-
pacTaon Twv PeyebBwv BEan kal Taxu-
TNTA WG TTPOG TOV XPOVO, Eival ouy-
XPOVIKN], dnNAadr Tautdxpovn TNG €E€-
NIENG ToU Qaivouévou.

AAAN emAoyn €ival n kKartaypagr] Tou
Qaivopévou Kai n pebuoTepn emmetep-
yaoia Twv JETPATEWV.

MNa 1o AoyiopIkG €xel atrokTnBei ddeia xprioewg ammd Toug ekTTaideuouévousg oTo EpyaoTrplo,
ETTOUEVWG, OTAV eyKaTaOTOOEI O UTTOAOYIOTH OTTOU dev ouvdéovTal SIETTAQPN KAl AIoBNTAPEG,
161€ TO LoggerPro ptropei va déxetal dedopéva atmd apyeio A Pe TTANKTPOAGYNON Kal 0TV CUVE-
XEIO 0 XPNoTNng va duvaral va XPnoIPMOoTToINoEl OAEG TIG AEITOUPYIEG yia TNV €TTEEEPYATia PE Ta
EPYAAEIQ OTATIOTIKAG KAl YPOPNUATWV.

X

Y
Eicaywyn dedopévwy Kai eTre§epyacia

1,2
1. Ekxiviote 10 LoggerPro. Ztnv 086vn oxedidlovTal auTopdTwg, €vag KEVOS

Tivakag pe dUo OTAAES (X, y) oTa apioTePd Kal éva Kevo ypd@nua oTa Oegid

y=Yy(X), ME€ apXIKr KAIJAKwaon Twv agdvwy ato 0 éwg 100.

2. Eioayayete Ta dedopéva TOU TTAPATTAEUPOU TTIVAKA, TTOU QVTIOTOIXEI O€ pia
oeipd peTapAnTwy X (1 €wg 10) kal Twv cuvapTioewv Y (U BewpnTikd TOTTO

y=x°). O1 Tiyég Tou Y dev eival akpiBEiG wg TTpOg TNV ouvapTnan, aAAG uTro-
BéTtoupe OTI TTpOEKUWAV ATTO TTEIPAUATIKEG UETPAOTEIG KATTOIOU PeyEBOoUG

ATToOnKeUOTE TO £YYPaPO OTNV ETTIPAVEIA epyaaiag, wg worksheet1.cmbl

Mapatnprote TNV gu@dvion katd tnv TTANKTPOAOYNnON, piag TeBAacuévng
YPOUUAG TTOU OUVOEEI TO oNUEIa OTO YPAPNUA

5.  AM\GETE TNV ypauun o€ onueia povov, wg €€ng: Oegi KAIK OTO ypapnua Kai

o o o N o g A W N =
)
o
w

Graph Options. EmAéETe TO Point Protectors (xdpa&n onueiwv x-y pge PIKPO

KUKAO) kai atroemAéETe To Connect Points (1eBAacuévn evwTikh ypauun).
KAgioTe 10 TTapdBupo Twv eTmAoyWY, atmodexouevol TiG aAAayég, ue Done

6. AAM\GETE TNV KANIPGKWON Tou yPo@RUOTOG OE AaTTaITOUNEVO PEYEDODG, €iTE PHE TO €IKOVIDIO Eu"}u
oTNV YPaPun epyaAeiwy, ite pe Oe&i KAIK oTo ypagpnua kai Autoscale

7. Ta v Tpocappoyn TNG BewpnTIKAG KAUTTUANG OTA TTEIPAUATIKA onuEia, XpnoIUOTTOIOUNE
TO epyaAeio &4 Curve Fit. 210 avadudpevo TTapdBupo, eTAEyoupE TNV deuTEPOPABUIA Op-
¢n (Quadratic) kai ye Tnv dokiyaoTikr TTpocapuoyn (Try Fit) TapatnpolUue Tnv eVOEIKTIKN
Xapagn kai Tnv duvaTdTNTA TPOTTOTTOINCEWS TWV GUVTEAECTWVY OTNV ouvapTtnon. OK
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Curve Fit @
Fit Type:
100 A - _ )
@) Automatic () Manual
80+
GJ\ [T create Calculated Column
60 Ql
- 40- Coeffidents:
Ax*2 +Bx +C
20+
0 O e S S S A 09803 M
0 2 4 ] g 10
X B 005735 &
General Equation:
] . A c 005167 § &
0 Ax Proportional r
) mx+b Linear E
@) Ax~24Bx+C Quadratic
) A+Bx+Cx 24D~ 3 Cubic
) A+Bx+Cx "2 +Dx " I+EX "4 Quartic
() A4Bx4+Cx "~ 24Dx " F+HEX "4+ x5 Quirtic hi
Define Function... | | Delete Function
[Frime Offset : s 097828
Status:
o] [

8. Me v gu@dvion TG TTPOCAPHOOUEVNG KAWTTUANG, ouvdEeTal Kal éva TTapdbupo Pe Toug
OUVTEAEOTEG, TO OQPAAPATA TOUG KOl TNV TETPAYWVIKHA pida TOU HECOU TETPAYWVIKOU OQAAUO-
106 (RMSE=Ro0t Mean Square of the Error), Tou €ivai éva pérpo Tng dlapopdg NG HeE-
TpoupeVNG TINAG aTTd TNV ekTIHoUuevn TiuA. Etriong pe &€& KAIK kai Curve Options, €TTIAEETE
3 0ekadIKA Wneia, WoTe va EXETE TNV KATWO! popen

&4 Logger Pro - Untitled™
File Edit Experiment Data Analyze Inset Options Page Help

OF d &|ErPaget ~[5MEEAAXLL(LYTA M| I

Mo device connected.

Dats 22t 0 s
s s Curve Fit Options
1 1 2 Displayed Predision:

8 EY. - - © Decimal Places

4 4 15,5 (") Significant Figures

5 5 253
& [} 357}

T 7 45,4 s e ] [¥] shaw Uncertainty

—T——T | [appezrance...]

o) 2 0.3 || Show On Graph
g ¢ i o [ Use Entire Range
12 a0
1 Help | Ok Cancel |
1

s

16

7 20+
iE]

20
21 B

e 0

23
24 .

9. TpoBeite otnVv dnuioupyia piag véag OTAANG TTOU va TTPOEPXETAI OTTO UTTOAOYIOUO aTTO TIG
OUo TTponyouueveg OTAAEG, €0TW Pe TNV auvapTnon Z(X,Y)=8*Y/X, trou iIcoduvaei Ye Tnv
Z(x)=8x, wg €€A¢: Data > New Calculated Column > Equation 8*"Y"/"X" > Done

10. MMpooBéaTe aTO YPAPNUA KAl TNV OTTEIKOVION NG vEéag aTAng: Options > Graph Options >
kapTéha Axes Options > etmhoyn (V) Calculated Column, évtova onpeia (Make All Values
Major Ticks) kai Done
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11.

12.

YTT00£TOVTOG €K VEOU OTI - D?‘aSeéC 0 "
n Véd Xdpagn |J'ITOp£I' va ‘ ¥ = élga:rl:;jgnr:nalasm Caleulated Colum
TIpOCapUOaTEl 0 €uBgia, “1 | 1 12 o500 | 50 e L 6327 ot 0.540°
. . , 2 2 34 15600 Correlation: 1,000
€T UE TO 7k €IKOVIOIO, €i- 3| 3 g0 24000 ] = RMEE. 0 750"
TE e TO BAua 6 yia eUBEl- "4 | 4 155 31000 || B o] flererer nzesay
a, TpoBeiTe oTV x8pagn 54 5253 40480 [} 5 | SRS,
. : 6 357 47,600 b B: 0,057 +-0,245
me guBeiag (Llnear): KO- = 7 008 ze0m || C St
Bwg Kal OtV E€UQPAVION 5 | g s34 szann ||| 2 P
TWV TTANPOPOPIWV 9| 9802 71289 || -
10 | 10 997 79.760 )
TéNog, BefaiwBeite 6T TO 11| ]
mePIBAANOV gpyaciag £xel %
TNV TTAPATTAEUPN HOP®N, 14 | — T 1 I T I |
” Tae | Z -]
TTOU TTEPIEXEI TOV dlapop- 15 | X

QWUEVO  TTivoKa  Kal  Ta
YPOQUaTa, atroOnKeUOTE TTAAI KAI EKTUTTWOTE TO

Logger Pro, ®UAAo Epyaciag 2. MpagRuaTa

2UvapTnaiakoi UTToAoyIoUOI, ypapnuara

1.

2
3.
4

10.

11.

12.

13.
14.

ExkivioTte 1o LoggerPro. Eicayayete atnv otriAn X TG TiéG atrd 0 £wg 5 e Brpa 0,25
AlaypdayTe 10 KeVO ypaenua pe mmioyn kal Edit > Delete
Alaypdayre Tnv Kevr) oTHAN Y, pe Data > Delete Column >Y

AnuioupyAoTe pia véa aTAn TTOU va TTPOEPXETAI OTTO UTTOAOYIONO ATTO TNV TTPONYOoUMEVN
OTAAN, YE TNV ouvdpTnon y1(x)=x2-3x+2 (piCeg 1, 2) wg €&ng: Data > New Calculated Col-
umn > Name: Y1, Short Name: Y1, Equation: "X"*2-3*"X"+2 > Done

Emiong, dnuioupyAoTe pia véa OTAAN amd uTToAoyIopO, PE TNV ouvaptnon Yya(x)= X>-
6x*+11x-6 (piCec 1, 2, 3) wg e€fic: Data > New Calculated Column > Name: Y2, Short
Name: Y2, Equation: "X""3-6*"X"2+11*"X"-6 > Done

ETriong, SnuIoupyAoTE pia véa oTAAN atré UTTOAOYIOPS, HE TNV ouvapTnon Ys(X)= V(x+1) wg
efng: Data > New Calculated Column > Name: Y3, Short Name: Y3, Equation:
5*sqrt("X"+1) > Done

ATToBnKeUOTE TO £YYPAPO TNV ETTIQAVEIQ epyaaiag, wg worksheet2.cmbl

Eugaviote 10 ypa@nua yia TNV atmeikovion Twv yq(X), Ya(x), ya(x) ws €EAG: Insert > Graph.

Me KAIK oTnVv Agukn €TmIQAvela apIoTEPA TOU KATAKOPUPOU Agova, ETTIAEETE OAEG TIG OTAAEG
(All of the above)

MapoucidoTe Ta onueia aTo ypaenua wg £¢Ag: Options > Graph Options > kapTtéAa Graph
Options > emAéETe Point Protectors > Done

MeTaBdaAeTe TOo PéyeBOG TOU ypa@APATOG Kol BECETE AUTO TTOPATTAEUPWG TOU TTivaka, aUpo-
VTOG TIG OYKUPWOEIG TOU YPAQPHPATOG OTIG YWVIEG KAl TA HECT TWV TTAEUPWV

MapatnpnoTe 6T N KAINAKWGON TOU YPAPHUATOG £XEl TTPOCAPHUOCTEI AQUTOUATWS WOTE VA TTE-
pIkAgiel aTov 0pIfOVTIO AEova TO TTEDIO OPICHUOU KAl GTOV KATAKOPUPO TO TTESIO TIHWV

MeTaBaAete TNV KAIHdkwon Twv aévwyv (1r.X. Tou Y) wg €€Ag: Options > Graph Options >
kKapTéAa Axes Options > Y-Axis Columns — Top: 25 & Bottom: -10 > Done

E&epeuvAoTe TIg duvatdTnTeg Twv epyaleiwv Examine, Tangent, Statistics & Integral

TéMNog, BePaiwdeite 0TI TO TTEPIBAANOV EpyaaTiag EXEl TNV TTAPAKATW POPPK, TTOU TTEPIEXEI TOV
OlOUOPPWUEVO TTIVOKA KAl TA ypa@HaTd, aTToONKEUOTE TTAAI KAl EKTUTTWOTE TO
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x|‘v1|v2|v3|

1] 000 2000 -5.000 50004 204
2 | 025 1,313 -3.609 5590
3 | 050 0750 -1875 6124
4 075 0313 -0703 G614
_&5 | 100 0.000 0.000 7071
6| 125 -0188 0328 7500
7 | 150 -0,250 0.375 7.906 10
8 | 175 -0188 0234 85292
9

2,000 0,000 0.000 8660

AT v

10| 225 0 -0.234  9.014

K 0750 -0.375 9.354

12| 275 1313 -0.328 9632

13| 3.00 2000 0000 10.000 _ e S

14| 325 2313 0703 10308 - el
15| 350 3750 1.575 10607

16| 375 4813 3609 10897

7| 400 6000 6000 11180

18 | 4235 7313 9141 11456

Aoknoeig oe QUAAA epyaciag

Na ekteAeoTouv ae Excel & o€ LoggerPro

TPIYWVOUETPIKEG CUVAPTACEIS

Kataypawte otnv TTpwTn OTrAN 10 1edio opiopou atrd -10 éwg 10, pe BApa 0,5
YTmroAoyioTe aTIG £TTOUEVEG OTAAEG TO nuiTovo sin(X) kal ouvnuitovo cos(X)
TpoTroTroINoTe TNV akpieia oTnv TTPWTN OTAAN £va dekadikd, aTig AAAeG, Tpia dekadikd

2xedIA0TE TO YpAPNUA yia TIG U0 WG AVw EEICWOEIG

I

ATT0BNKeUOTE KAl EKTUTTWOTE

AAAeG KAIHOKWOEIG OTA YpOAPAUATA

1.  Kataypdwte otnv TpwTn oTAAN TO TTEdio opiopou atod -10 £wg 10, pe BApa 0,5

2. Ymohoyiote oTnv deUTepn OTAAN TNV €KBETIKA 2° (e€iowan 2*X)

3.  ZxedidoTte 10 ypdpnua o€ opBokavovikd ouaTnua agdvwy Kal HETA € NUIAOYAPIOUIKO
4. NAd&Bete uttown TO €UPOG aTOUG GEoveg X: -10 wg 10 kai Y: 0 éwg 1000

Mé£BoS0g eAaXioTWV TETPAYWVWYV

1.  XZg @UAAo Excel kataypdawTte otnv TpwTtn oTAAN (A1-A10) kai oTnv delUTepn oTrAn (B1-B10)
Ta €€AG OéKa elyn TIMWV YIA TIG METABANTEG X KAl Y avTioToIXa TnG euBgiag y=A+B-x:

x|12(31143|58 |89 |11,7]152|16,1|18,8| 21,2
y|13|51]68]|109| 168|228 |294 | 312|369 | 40,8

2. AnpioupynoTe OTIG ETTOPEVEG OTAAEG TIG KATAAANAEG OUVOPTHOEIG YIa TOV avOAUTIKG UTTOAO-
YIOPO (BA. kKail QUAAGDIO Eioaywyn otn Oswpia >paAudrwy) Twy A kal B, kaBwg kal Twv a-
vTioToIXWV oQaApdTwy OA Kal 6B

3. Karaxwpnote Ta mapatrdvw {edyn TIWWV OTIG avTioTolxeg dU0 OTAAES X, y 0To Logger Pro
Kal TTPOCaPPOOTE Ta Onueia o€ euBeia TOu AVTIOTOIXOU YPAPAUOTOG

4. ZuykpiveTe Ta atmoTeAéopaTa Twv UtToAoyiopwyv Péow Excel kai Logger Pro

Bonénuara

Ta mepidayBavoueva eyxelpidia Aoyiopikwy oto CD d1dakTikou uAikoU EpyaoTnpiou Puaoikig
(emuéAeia N. MapahoUykog)
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Mapdaptnua. Graph Paper Printer, cuvoTrTIKEG 0ONYigg

2X€01a0UOC Kal EKTUTTWON XapTIoU ypoapnudTwyv

To Graph Paper Printer cival gia e@appoyr] AoylouIKoU yia va EKTUTTWOETE dIdgopa €idn xapTiou
yia ypaenuarta, TpocapudoIPoug TTIVAKEG, EI0IKEG OTATIOTIKEG OTTEIKOVIOEIG, HOUTIKA XEIpOypa®a
Kal TTPOTUTTO MOTIBO WE £TOINO OXAMATA, XAPTi XElpoypd@ou, TTPOTUTTA OXeDIAoHOU NAEKTPOVI-
KWV 0Aa &€ pe opifOueva atod To XpHoTn MEYEDN Kal XpWHATA.

Graph paper printer : designing l = i ﬂapanAaUpwg 'IT'GpOUO'I(']CETGI ',I'O qu|K(') 'ITGpd-
Bupo KABOPIoPOU TWV TTOPAPETPWY YIQ TNV €-

Change ¥ Standard rectangular KTUTTWOT) TOU XOPTIOU YPOPNUATWY.
Abscizsa Ordinate O T1UTTOG TOU YpaPrUATOG gival TO aUvnOeg XIAI-
Ceale  |Melic «|||5cale  |Metic = ooTOMETPIKO (millimeter), i Tou otroiou TTpoO-

Divisons[Tam =] || Divisions[Tom =] TeiveTal va TpoBoupe oTIG eEAG ATTAEG AAAAYEG:

210 OUO TTPWTA TTAQicIO ETTIAOYWY £XOUME OTA
ouvnén xapmid petpik  KAipdkwon  (Metric
Scale) kai xIAlooTopeTpik uttodiaipeon (1mm

Formula: 10/5  Change|| Formula: 10/5  Change

Divisions)

2710 TTAQICI0 TWV XPWHATWY aANGloupe TO Xpw-
Lires Major  Medium  Minor pa NG E)\GOGOVOQ ypaupr']g amoé 1o TIPOETTIAEY-
Color on preview  # o o Change pévo KiTpivo o€ kuavo (Change, Minor, Cyan)
Wwidth 100 mm 12 a 4
Actual colar - a o E¢nywvtag Tnv evépyeia auth, yiveral €Tmeidn

OTOUG EKTUTTWTEG TETpaxpwpiag Cyan-Magenta-

Save design Yellow-black (CMYK) 10 KiTpIVO XpWua Xpnoi-

s HOTTOIEITal TUXVE OTNV WiEn yia TNV TTapaywyr
| Printable area | m_m GAMWV XpwPATWY, OTO MTTAE, TO
fidth = 20,30 cm & Piint | : TIPACIVO, TO KOKKIVO, OTIOTE £&a-

Height = 23,60 cm

; ' VTAEITAI EUKOAOTEPQ.
Orientatior Export ? Fal

& Portrat L EKTUTTWOTE pia oeAida.
(" Landscape f+ Only diagram Abaut

EvaAAakTIKG, TTpOTEIVETAI N XPrion Tou magenta

Frinter setup ﬂ T Esit XPWHMATOG Kal yIa TIG TPEIG BapuTtnteg agovwv

(Major, Medium, Minor), 6TTwg OTOU €UTTOPIOU.

i Graoh o — = wedaml| =TV Epyaotipio xpnoipotrolgital Aiydtepo ou-
D XVa 10 nUIAoyapIBuIKS xapTi, dSnAadr PETPIKN

Change W Standard rectangular K),\IUGKG yia Tov Opl?OVTIO Ggova (T?JV }J&:T(}B)\I']-
TWV) Kal AOyapIBUIKN yia TOV KATaKOPUPo dgova

Blesen Ordinate (Tou artreikovifopévou peyEBoUG). XTO  TTOPA-
Mati - ’—_||_ e TTAeUpO TTapdBupo @aivovTal ol aAAayEg, GTTou

Scae . s Dl éxoupe yia Tnv TeTayuévn (Ordinate), AoyapiBui-
Diivigions | 1 mm || | Divisians |4 eycles v K] KAiyaka (Scale: Logarithmic), kar .. 4 KO-

kAol (Divisions: 4 cycles), i 60eg TALEIG PEYE-

Boug amaitolvTal yia TNV ETTAPKI QATTEIKOVION

TWV onueiwv Tou peTaBaAAdpevou ueyEBoug.
: e T Emtpémmel Tnv ammeikdvion onueiwv Pe dlagopEg

¥ With " Lik I

~ W:thwt Thigshelds = Ellai: RS TOMéEC Suvdueig Tou 10 /| TNV aTEIKGVIoN On-

peiwv o€ KAUTTOAN Pe TN Jop@r euBeiag.

Formula: 10/8  Change v Show oraduations

Subdivizions Color of graduations

ExkTuttWOTE pia oeAida.
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A4. MeAETN KIVNUOTIKWY MEYEOWYV PE XPRON
VEWV TEXVOAOYIWV (aI10ONTAPES KOl UTTOAO-
YIOTEG)

2KOTrOG TG AoKNoNg

2KOTTOG TNG GoKNoNng €ival n €€0IKEIWON YE TOUG AIOONTAPES HETPNONG JIaPOpwWY BePEAIOKWV
PUOIKWYV peyeBwv (B0vauNg, emITAXuvong, B€ong) aAAd Kal Je @WTOTTUAEG diEAeuong, KaBWG
KAl TNV XPrion Tou NAEKTPOVIKOU UTTOAOYIOTH JE AOYIOHIKO yIa TNV QUTOUATN KATAYPA®A Kal ETTE-
Zepyaoia Twv HETPACEWV.

Epyaotnpiakng peAétng B6a tUxouv n Bacikr didtagn Afwng dedopévwy, n emetepyaoia Kivnua-
TIKWV PEYEBWYV 0€ KEKAIUEVO ETTITTEDO YIA TOV TTPOCOIOPICUO TNG ETMITAXUVONG TNG BapuTnTag g
Kal n uéon Kai oTiyuiaia TaxuTtnTa.

MNepi aicONTAPWYV

O aio0nTApag d0vaung (Dual Range Force): H apxr Aeitoupyiag yia Tov aiocntipa duvaung
BagoiCetal og éva KUKAwPa yéQupag OTTou UTTapXouv dUo aiobnTtrpeg euaioBbnTol otn Tdon (Té-
VIWMA) €vog oUpPATog. H NAEKTPIKA 1I00pPOTTIa TNG YEQPUPAG KATAOTPEPETAI avaAoya e TO Té-
VTWHA Tou oUPPATOG TTAPAYOVTOS Yia TAon avaloyn TTpog Tnv duvapn.

O aioBnThpag emitdxuvong (Low Acceleration) Bagiletal o€ éva €101KO OAOKANPWHEVO KUKAW-
Ma TTou €xel avaTrTuXBei yia Tnv AsiToupyia Twv agpdoaKwyY GTA AUTOKIVTA oav JETPO aKapiaiag
METPNONG TNG EMPRPAdUVONG O€ TTEPITITWON OUYKPOUONS. TO OAOKANPWHEVO aUTO KUKAWMA TTE-
pIAauBaver €18IKEG TTAPAAANAEG, HIKPOOKOTTIKWVY BIACTACEWY, XOPayEG CUVBETOVTAG £T01 Eva I-
KPO TTUKVWTI TOU OTTOIOU N XwpnTIKOTNTA JETARAAAETaI avAAoya pe TNV Kauywn (atméoTtaon) Twv
xapaywv. Kabwg Aoimmév emrayuvetal i emPpaduveral, To cUCTNUA Ol XapayEéG auTég dev TTa-
paAAnAiCovtal TTAéov, N XwpenTIKOTNTA PETABAAAETAI Kal n dlagopd duvapikol ota dkpa Tou
«TTUKVWTA» 0TaBepou @opTiou yiveTal avaloyn Tng TITAXUvVONG 1 empBpdduvong Tou CUoTApA-
TOG.

O aiodnTtApag Béong (Motion) Bacietal oTnv apxry Tou sonar: eKTTEUTTEI TTAAPOUG UTTEPNXNTI-
KWV KUPAaTwy (ouxvotntag ~40kHz) péow evog eAGOPATOG XPUOOU TTou TTEPIEXEL. Ta KUPATA au-
TA KOAUTITOUV pPIa KWwVIKN TTEPIoxT 20°-30° yUpw atrd Tov opIifOvTio dEova TTou EeKIvael atrd To
KEVTPO TNG akTivag. O aiodntrpag HETPAEl TO XPOVO TTOU KAVEI O EKTTEUTTONEVOG TTAAUOS va OTa-
O€l gTNV IO KOVTIVI] ETTIQAVEIQ TTOU Ba OUVAVTHOEl JECA OTNV TTEPIOXI QUTH KAl VO ETTIOTPEYEI
miow AOyw avakhaong. H kivnon Tou eKTTEUTTONEVOU NXNTIKOU TTAAPOU €ival pia euBUypappn
OPOAR Kivnon, yia Thv oTToia TTpo@avwg Ba 1oxuel: S = v-t. Aedopévng Tng TaxUTNTAG U TOU EK-
TIEMTTOUEVOU KUPATOG OTOV aépa (UTTapxel autopartn diopbwan TG TaxuTnTag TOU HXOU WE TN
Bspuokpaoia, .. atoug 20°C cival 343 m/s), o UTTOAOYIOTHG uTToAOYilEl TNV ATTOOTACH Kal TNV
Kataypdgel. EmmAéov, péow Twv SIOBOXIKWY PETPACEWV TG BE0NG TOU CWHPOTOG, WTTOPEI Kal
TTpoadlopidel TNV TaXUTATA KAl TNV ETTITAXUVON Tou cwpaTog. O aioBntipag 6€ang Asitoupyei yia
ammooTdoelg peyaAuTepeg atro 0.4m Kai PHIKPOTEPES aTTd 6m.

H ewTtomuAn (Photo gate) amoteAeitan amd €va LED 1mou exmréptrel utrépuBpo @wg Kal KaTaA-
ANAn ewTtodiodo atrévavT akpIBwg atrd TNV OE0UN PWTOS. XpnaiueUel TOV TTPOGdIOPICUO TOU
XPOVOU TTOU éva adlapaveéG AVTIKEIMEVO ATTOKOTITEI TNV OECUN, 1 TNV XPOVIKN OTiyuR TTou Ba a-
TToKoTTEl N 0éoun. ‘ETol, ptTopei va TTpoadIopioTei 0 XpOvog yia Tnv dIEAEUCN €vOG AVTIKEIMEVOU
ammd TNV QWTOTTUAN, i €dv XpnoigoTToinBouv dU0 QWTOTTUAEG, 0 XPOvog TTou Ba pecoAafBnoel
WOTE TO QVTIKEINEVO va TTEPAOEl TNV d1IAdPOr| aTTd TNV TTPWTN WG TNV deUTEPN QWTOTTUAN.



32

O1 Acuppatol aioOntipeg (Wireless sensors) Baagiovral o€ TexvoAoyia Bluetooth yia va 1TeTU-
XOuv Tnv oUVOEDT) TOug PE Tov UTTOAOYIOTH. MNapéxouv eAeuBepia KIVACEWY OE pIa TTEIPAPATIKA
didragn pe TNV atroucia KaAwdiwv oUVOEONG Kal EMTPETTOUV OXediaon dIoTAEEWY PEAETNG Kivn-
ong g€ TpEIG dla0TATEIG. TaAuTOXPOVA, GE OPICHEVEG EIDIKEG TTEPITITWAEIG, N ATTOUTIa AUTA TTapE-
XEI TTIO aKPIPBEIG HETPATEIG aPOU dEV CUUMETEXOUV OTN Kivnon Tou aiodnTripa Ta KaAwdia cuvoe-
O1C Tou PE ToV uTToAoyIoTh (TT.X. MEAETN 2°Y vopou Tou Newton). YTTdpxouv oUvBeTOI aloBnThPES
0l OTTOi0I HETPOUV TAUTOXPOVA dUVAN, ETITAXUVON OTOUG TPEIG AEOVES Kal UWOG.

To xpovoueTpo Tou UTToAoYIOTH: KGBE NAEKTPOVIKOG UTTOAOYIOTAG £XEI EVOWHATWHEVO XPOVOUE-
TPO TTOU puUBuicel TIG AsiIToupyieg Tou. H akpifeia Tou XpOovouETPOU TOU UTTOAOYIOTH avAayKOOTIKA
uTTEPPaivel TNV cuXVOTNTA TWV ECWTEPIKWY TOU AEIToupyiwv. 'ETol yia évav UTToAOYIOTH JE ETTE-
gepyaoTn Tou 1GHz kai pe diauho (bus) Twv 100MHz Ba TTpéTTel va avapévouue 0TI TO XPOvOuE-
TPO TOU €xel akpifela TNG Taéng Tou 10ns (1nanosecond=10'gs) yia "ouvTtopa xpovikd dlaoTAua-
Ta" (deuTEPOAETITWV). TpoToyr OUWG, N EVIUTTWOIOKA auTh akpifeia Oev gival TTAVTA EQIKTH, Ku-
piwg Adyw Tng BpaduiTtepng ammokpiong Twv aiotntripwyv. ‘ETol yia TTapddeiyua n Xpovikn akpi-
Bela Tou aioBnTApa amméoTacng (N akpifeia Tou XpOvou PE TNV OTToia Kataypd@eTal n B€on Ka-
TTOIOU OWUOTOG) eV UTTOPEI va UTTEPPEI TO AVTIOTPOPO TNG OUXVOTNTOG TWV UTTEPAXWY TTOU
xpnoiyotroiouvTal (1/40000s = 0.000025s = 25us).

Mepi AoyiouIKoU

Ta nAekTpIKG orjpaTa Twv alIcOnTApwyY, HEow dieTTagng (interface) KataAriyouv oTov NAEKTPOVIKO
UTTOAOYIOTH, OTTOU WETA aTTO KATAAANAN Babuovounaon PETAQEPOUV TNV TTANPOYOPIa TOU QUUOI-
KOU PeYEBOUG TTOU PETPATAI OE CUYKEKPIPEVEG QUOIKES Povadeg. ‘'ETol, n Bacikr diadikaoia Trou
EMTEAEITAI €ival N KATAYPAQPI) TOU TIPWTOYEVOUG NAEKTPIKOU CGNATOG TWV AIoONTHPWY O€ CUYKE-
KPIMEVN XPOVIKY OTIYUH, KATAAANAa TpotToTroinuévou (ouviBwg TTOAATTAACIOOPEVO PE KATTOIN
oToBepA), WOTE VA AVTIOTOIXEI OTO QUOIKO PéyeBog TTou petpdral. H diadikaoia auTh yivetal pe
TNV BaBuovéunon (calibration) 6TTWG €gnyouue otn ouvéxela. O aioBnTARpeg diakpivovTal o€ a-
vaAoyIkoUg Kal yn@iakoug. O1 TTpwTol £X0UV OUVABWG HIG KAA YPOUUIKA CUPTIEPIPOPA OTN HE-
TPNON TOU QUOIKOU PEYEBOUG. TNV CUVEXEIQ, Ta apIOUNTIKG auTd dedopéva uTTopouv va amobn-
KEUTOUV, va TTapacTabolv ypa@IKwg OUVOPTHOEl ToU XPOvou, I va ouvduaoToUv Je AAAEG pe-
TPNMEVES TTOCOTNTEG KAl VA ONUIOUPYROOUV KAIVOUPYIEG HETABANTEG TOU TTEIPAUATOG. TO AoyIOuI-
KO TTOKETO TTOU XpnoigoTrolouue oT1o Epyactrpio Puoikhg avalapBaver 6An auth Tnv diadikacia
KaTaypa@ng Kal emegepyaciag Twv onudtwy Twv aicdntApwv kai gival To Vernier Logger Pro,
noén eykareotnuévo o€ k&Be H/Y Tou gpyaaTnpiou.

Katd tnv Aeiroupyia Tou Logger Pro, o1 d1a8£aiuol KatdAoyol evToAwY KOAUTITOUV OAEG TIG BIadI-
Kagieg Tou TTeIpdpaTog, dSnAadr atrd Tnv €mMAOYr Twv aloONTAPWY TTou BEAOUNE va EVEPYOTTOIN-
ooupe OTO Treipapa PEXP! Kal TNV TeAIKA dladikaoia avaAuong Twv GUAAEYUEVWV TTEIPAPOATIKWY
dedopévwy. MNpoeavwg, yia KABe Treipapa amraiteital yévov Eva PIKPO PEPOG TWV EVTOAWV.

Me Tnv evepyoTroinon Tou Logger Pro, Aappdvovtal uttéwn 6Aol ol aiobnTripeg Kal oxnuatifovTal
OAa Ta avTioToIXa YPa@PrHaTa TOU KABE PETPOUUEVOU 1 UTTOAOYICOUEVOU HEYEBOUG WG TTPOG TOV
XPoOvo. Q¢ TOOOV yIa Ta CUYKEKPIPEVA EKTTAIOEUTIKG TTeipduara, diaTiBevral ammobnkeupéva ap-
XEiO YE ETOINOUG OUYKPOTNUEVOUG TTIVAKES OEDOPEVWYV, XPAON CUYKEKPIPNEVWY KABE popd aiobn-
THPWYV, KABWG Kal KAIJOKWPEVA YPaPAATA.

To id10 AoyiopIKd, dixwg TNV ouvdeon SIETTAYPG KAl aigBNTAPWY PTTOPE va AEITOUPYATE! yia TNV
€1Ioaywyr 0edouévwy (XEIPoKivnTn 1 oTTd apxEio KeIévou), yia GTATIOTIKOUG UTTOAOYIGHOUG Kal
ypo@ikég TTapacTdocls. ‘ETal diaBétel kaveig éva epyalcio diaxeipiong dedouévwy TTOAU XproIo
yla av@Auan, répav Tou Epyaotnpiou ®uoikig.

Mepiypa@n eIKovIdiwv epyaAelofNKng

AKOAOUBEI pia CUVOTITIKA TTEPIYPAYPN] YIa TIG AEITOUPYIEG OPICHEVWYV TTAAKTPWY - EPYAAEiwY

DB W& Clraget vo B AQQ LL£ Y400 BN
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=

autépartn kKAIgdkwon oTo ypdenua, dnhadr TpoTtrotrolei TNV KAINAKWOT 0TOUG AEOVEG,
WOTE TO YpA@nua PE Ta TTEIpapaTikG onueia va kataAdpel 6An Tnv diabéaiun em@aveia

po
jo

peyeBUvVouUV 1 guIKpUVOUV TO YPAPNUa

Examine. Mapéxel Tnv duvatotnTa va dIGTPEXOUHE TO YPAPNnNUa Kal o€ éva TTAaiclo va
arreikoviCovTal o1 TIHEG ETARANTAG Kal peyéBoug aTo anueio é1Tou BpiokeTal 0 BeIKTNG

Tangent. Epgavilel Tnv Tpéxouca eTTi TOU ypa@UATOG KAION, WG EQATITOMEVN KAl TIUN

Statistics. ATodidel OTATIOTIKA PEYEBN O OAO TO ypPAPNUA 1) TO ETTIAEYPEVO PNEPOG TOU
(v€on TipA, PEyIoTo, EAAXIOTO, TUTTIKN ATTOKAION, apIOUO dEyUaTWY)

Integral. YT1roAoyiCel kal epgavifel TO OAOKARpwa GAou 1) HEPOUG TOU YPAPHNATOG

AR SE RS

Linear Fit. YTrohoyilel kal ep@aviCel ypauuiK TTpOCAPUOYr OTO ETTIAEYHEVO PHEPOG TOU
YPOQHOTOG YE TO OQAAUA TOU

Curve Fit. [poc@épel TIG €TTIAOYEG YA TNV TTPOCOPUOYA TOU YPAQAUATOG, UE TTOIKIAIQ
£TOIJWY OUVAPTACEWY, duvatdéTnTa cuvBécEwg GAAOU paBnuaTikoU TUTTOU KOl PIKPO-
PUBUIOEIG TWV CUVTEAECTWV

&
u
o]
n

Data Collection. EpyaAcio yia Tnv puBuion Tou xpdvou ANWEWS TwV PETPATEWY, Ka-
BWw¢ kai Tou pubpou derypatoAnyiag (TTO0EG HETPATEIG GTNV JovAda TOU XPOVOU)

{6}

o

Zero. [MAAKTPO yia TOV UNdEVIOUO TNG TPEXOUCAGS TIMAG aTTé TOUG aIoBNnTAPES

TéMNog, 1O eIkovidlo u Collect evepyoTrolgital yia Tnv évapén Twv PETPAROEWYV, KATd Thv dIdp-
KEIA TWV OTTOIWV PETATPETTETAI O TTARKTPO SIOKOTING. Av n dIadIKagia TTPOXWPEI ATTPOCKOTITA,
META TO TTEPAG TWV PETPAOEWYV BEV ATTAITEITAI DIAKOTTY), SIOTI TO AOYIOUIKO ETTAVEKKIVET TIG AAWEIG.

MNoapddelypa HETPAOEWV

1. EvepyomroioTe 10 Logger Pro kai avoite 1o apyeio a4_0_force_f-t.cmbl

2. EAéyéte amd tnv akohouBia Experiment > Show Sensors 611 610 TpWwTO KavaAl (CH1)
BpiokeTal ouvdedepévog o aiobnTrpag TnG duvaung (Sensor: Force, Dual Range 50N)

3. MapatnproTte OTI OTO apxeio €xouv AN ATTOBNKEUTEI O TTiVAKAG, UETPNTASG ME TPEXOUOESG [E-
TpoEIS Kal ypdenua f=f(t)

4. QOwvTtag A kal €éAkovTag To dkpo Tou aiodnTripa dUvaung, Ol KATANETPOUHEVEG EVOEILEIS a-
TTEIKOVICoVTal OTOV PETPNTA

0.999 -13.548

- 1.186 | -14.625
FORCE DATA 1.333 | -16.808

@ T 10 1488 15.043

BT=TEY JR=TES
Latest [
Force-Latest Al |l Time | Force j
(N) (51 (M
1 0.000 | 8733
z 0166 | -10.647
_57 601 3 0.333 | -12.053
- 4 0.499 | -12.770
5 0.666 | -13.219
[ 0.833 | -13.428
Graph Window o [=] = T
]
]

11 1.666 -9.958
12 1.832 -6.221
13 1.999 -5.174
4 2.165 -2.320
2,332 -0.150

2499 | -0.479

2,665 | -0.179

2.832 | -0.239

9 2999 | -0.4719

20 3165 | -0.778

21 3.332 | -3.828

22 3.498 | 7477

23 3.665 | -10.677

o F ) 5 o o 24 3.632 -12.850 =]
<« Time (s} |:1,> K| |

Force (M)

Eik.1: Afyn kal kataypa@r] Twv TIHWV Tou aiodnTtrpa NG duvaung
pe 1o Logger Pro yia xpoviké diaotnua 10s kai ypagikn TrapdoTtacn
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A6 Tnv akohouBia Experiment > Data Collection > Collection £mA£CTe Xpdvo TTEIpAUa-
106 10s KaI TaxuTnTa delypaTtoAnyiag 5 YeTpATEIG/s (OUVOAIKWG 51 HETPAOEIS).

Evepyotroifote 10 Collect wote va Eekivrioel n diadikagia KaTtaypa@Ag Twv JETPAOEWV Kal
aoknoarte Katrola YetaBAnTr duvaun aTov aiodnTripa Pe To XEPI 0aG. 210 dIAypappa Xpo-
vog (Time) — AUvaun (Force) utropeite va TTapakoAouBACETE TNV XPOVIKA aAAayr Tng o-
oKoUpEVNG dUvVaUNG, TAUTOXPOVA PE TV KATAYPAQPT) TWV TIHWYV GTOV AVTIGTOIXO TTiVAKA.

MpoaipeTikn d1adikaoia: Babuovopunon Twv aiocntipwyv

O1 a106NnTAPES €ival HETPNTIKA dpyava Ta OTTOId UTTOPOUNE VA aVAYVWOOUUE e TNV BorBeia nAe-
KTPOVIKOU UTTOAOYIOTH. AV UTTOBECOUNE YPOUMIKY) CUPTTEPIPOPT (y =mx + b) TWV alodnTpwv
(oUpewva pe TIG 0dNYieg TOU KATAOKEUAOTH) apkouv dUo onueia uETpnong yia va Babuovoun-
BoUv dnAadn va TpoadiopiaBolv o1 KAAUTEPES TIMEG TWV M Kal b e TO OQAAUA TOUS.

To mpdypappa Logger Pro trepidaufdvel Tnv duvatdtnta BaOpovopnong Pe tnv TTAPOKATW
dladikagoia Tnv oTToia Kal 6a TTPAYUATOTIOINCETE TIPIV ApXIOETE TIG ETPACEIG 0OG YIA TOUG a1oOn-
THPEG dUvaAPNG Kal ETTITAXUVONG.

MNa Tov aio®nThRpa SUvapng:

1.

XpnoIPoTroIfoeTe To apagidio A pe Toug aioBnTrpeg dUvaUNG Kal emMTaYXUvVOoNG TTou Ba Bpei-
TE OTNV EPyacTNPIakn £0pa

EmA&€eTe atrd TO pevou Tou Logger-Pro tnv emAoyn “Experiment” kai atn ouvéyeia 1o “Ca-
librate CH1: Dual Range Force” (BaBuovéunon tou aiodntrpa 1ng dUvaung)

Xwpig va aokAoeTe Kapia SUvapn dvw Tou £TTIAEETE TO “perform now” Kal GTn dnpioup-
youpuévn €mmAoyn TINAG ioayeTal To undév (0) (kapia duvaun dev emdpd oTov aIodNnTAPQ).
MarthoeTe TV emAoyn “keep” yia va KpaTnBei n TiPn

2Tnv ouvéxela pe Tnv Bonbeia evog vAPATog, evog ywwaTou BAPOUS Kal PIaG TPOXAAIAG TTou
UTTAPYXOUV OTO TTAYKO £pyaCiag oag, avapTtrioTe pia pala 0.5kg KpatwvTag akivnTo 1o aua-
&idl0. OTav 100ppoTTAcEl N €vdelgn eioayeTe Tnv Tiun 4.9N 1ToU avTioTolxei aTo Bdpog pdalag
0.5kg. MatAoTte Ok yia va ammoBnkeuTei Kal n 6eutepn auth TiuR. O aioBnTPag TG duvaung
gival £ToIpog yia xprion

MNa Tov aioOnTApa eMITAXUVONG:

1.

Evepyotroinoete Tov aiodntipa tng emitayxuvong (Low Acceleration) oto deUTepo Kava-
A (CH2) é1Twg TTepIypa@nKe piv

KpaTtwvtag 1o apagidio pye Tov aiobntipa auotned Kataképu@a Kai ue 10 BEAog TTou u-
TTAPXEl XOPAYUEVO TTAVW O€ QUTOV TTPOG T KATW sm)\é§m 10 “perform now” kai €l0AyeTe
otav otaBepotroinBoulv ol evdeitelg TV Tiur —9.807(m/s%). MartroTe “keep” yia va atmmobn-
KEUTEI N TIPNA

AkoAoUBwg KpatHoeTe TO apagidio TTAA KaTakdpu@a aAAG pe TO BEAOG TTPOG TA TTAVW KAl
€10AyeTe OTAV 0TABEPOTTOINBOUYV 01 evdeitelg TNV TIPN +9.807. MNMatriote OK yia va atronkeu-
Tei Kal n OeUTEPN AUTH TIKNA

O aioBntApag éxel Twpa BabuovounBei yia emTdyxuvon o€ opIfévTia Kivnon Kai gival £T0I-
MOG TTPOG XProN

MNa Tov aioOnTiRpa 8éong:

1.
2.

Aev atraiteital BaBuovounon

Mnv undevioerte Tov aioBnTrPa
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Meipaparikn diadikacia

MNeipapa 1
Métpnon Tng emTaxuvong Tng Baputnrag g = 69

O oT16x0¢ TNG dpacTNPIOTNTAG AUTAG €ival N PETPNON TNG ETMITAYXUVONG ThG Baputntag (g+6g)
TTPWTA PE AI0BNTAPES KAl UTTOAOYIOTH.

©a TPocdIoPICOUNE TTEIPANATIKA TO g UE OQAAPA +8g PETPWVTAG TNV ETITAXUVOT CWHATOG (TOU
apagidiou) oe kekAipévo etTiredo. MNa 1o didoTnua S TTou To auagidio diavuel o XpOvo t oTnv ev
AOyw €uBUypapun oOPaAd eTTITAXUVOUEVN Kivnon Xwpeig apXIki TaxuTnTa 6a IoxUEl:

S=3gt" = g, =25/1* = gsing=2511* =

28
8=5_ (1)
r"sing

Eivalr mpogavég atrd tnv 1o mavw e€icwan 6T 0 TTPOCTdIOPICHOS TOU g OTTAITEl VO JETPIOOUUE

ME TNV yeyaAuTepn duvarr) akpifeia 1o S + &S, 10 t + Ot Kal TO sing + 6(sing).

ATTaITOUMEVOG TTEIPAMATIKOG EEOTTAICHOG

1. "Eva tetpdrpoxo aupatidio (kapoTtadki)

2. AioBnTtApag 6éong ouvdedepévog o€ dlETTaQ Kal HETG oTOV UTTOAOYIOTH YE Logger Pro

3. ETmitmedn TpoxId, YAKOUG 2m, XaunAwv TpIRwyv, ETTi TNG OTTOIAG WTTOPEI va KIVEITAl TO dpagi-
010 pe eAAXIOTEG TPIREG (TTAVW OTNV TPOXIA BpioKETAI TTPOCAPUOTHEVN HETPOTAIVIA)

PuBuioeig Aoyiopikou

1.  Xpnoigotroinoete Tnv dIaTagn tou 2x. 1 pe Tnv €Tmiredn TpoxId xapnAwv TpIBwv. H peTpo-
Tavia TNG TPOXIAG PAG TTAPEXEI TNV dUVATOTNTA TAUTOXPOVNG avVAYVWonGg — EAEYXOU TWV JE-
Tpriocwv TTou Pdg divel 0 aiIcOnThpag Béong

2. TomoBetnoTe 1o apagidio oe amoéoTacn d amod Tov aiodnTpa, ueyaAutepn Tou 1.5 m. H KAi-
on TNG TPOXIAS (Ywvia @) TrpoadiopideTal Kal Ye Tnv PETpnaon tou Bl (TrpdoBeTo UWog)

AIZOHTHPAZ
OEXHX

AMAZ=IAIO

- >

>xAua 1: Neipapatiki diIdTagn yia Tnv gérpnon Tou g
o€ KekKAIPEVO eTTiTTEdO PE a1oBNTAPa BE0NG Kal UTTOAOYIOTH).

3. To Logger Pro mrapéxel Tnv duvardtnTa Kataypa@rs Twv dedopévwy ae Trivaka, Tmou Ba a-
TTEIKOVIOTE oTNV 006vn. Tov TTivaka autdv oTo TEAOG TNG AOKNOEWG Ba TOV EKTUTTWOETE Kal
Ba Tov XpNOIPOTIOINCETE yIa TNV £TTeCEpyacia Twv dedOPEVWY GAG OTO OTIITI

4. EvepyotroioTe 10 Logger Pro kai avoiéte To apyeio a4_2_motion_s-t.cmbl
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10.

11.

12.

13.

EAéyETe 6T N Awn Twv peTprioswyv (Data-Collection) 8a AdBel xwpa yia xpovikd didoTnua
(Length) 8s, pe derypatoAnyia (Sampling Rate) 20 deiyyatal/s, OuvoAIKWG 161 PETPROEIG

NGBeTe pia oeipd peTpcewy TTatwvtag (amAd KAIK) To Collect. H Afjyn Twv peTpricewy
OTOUATA QUTOUATWG OTO TTPOKABOPITUEVO XPOVIKG dIGaTnua, dnAadr 8s Petd Tnv €vapén
NG dl0dIKaagiag

Katd tn didpkeia AqWng Twv PETPACEWV TTAPEXOUME HIa apXIK wlnon oto auagidio
TPOG TNV KatelBuvon Tou aiobntipa. To auagidio empBpaduvopuevo, OTAPATA OE KATTOIX
ammdéoTaCcn TPIV ToV aiIcOnTApa Kal apxidel avTioTpo@a Tnv €mMTAXUVOUEVN Kivnon Tou, Ka-
Bwg atropakpuveTal a1’ autov. BeBaiwOeite 0TI KATd TN Si1dpPKEIA TOU TTEIPAUATOG EXETE
KaTaypdyel apKeTE dedopéva aTTd TO ETMITAXUVONEVO HEPOG TNG Kivnong, To OTToio Kal
Ba xpnoipoTroINBei yia TNV TTEEEPYOTia TWV PETPAOEWYV (ZXHMA 2).

postion v, Tms _ >xAua 2: Karaypageioeg meipapa-

£ TIKEG TIMEG TNG aTTOOTACNG OUOE-

i diou-a10BNTAPa  CuVapPTACEl TOU

Xpoévou. H Tpocapuocuévn Ka-

r MTTUAN oTa 0edouéva TOU ETTITOXU-

/ VOUEVOU PEPOUG TNG Kivnong eival
7 TTOAUWVUUIKA deuTépou Babuou

KaBwg 10 Treipapa AapBdavel xwpa Tapartnpriote 6Tl atnv 086vn cupttAnpwvovtal autéua-
TA Ol OTHAEG TWV PETPHOEWY KOl XOPAOTETAI N YPAPIKT TTAPAOTACH OTTOCTACNG-XPOVOU

MNa tnv atreikdvion Tou ypa@nuatog ae 0An Tnv dIaBECIUN ETTIQAVEIQ, EVEPYOTTOINOTE TNV
autopaTtn KAipdkwaon (Autoscale)

EmA£ETe TNV TTapaBoAni A (pgiwon TNG amdoTacnG) OTO YPAPNUA KAl EQAPUOCETE TTPOCApP-
poyr kautuAng (Curve Fit > Quadratic > Try Fit > OK). NapatnpAcTe TNV GOUPPETPIO TwV
dedopévwy yupw atrd 1o eAdyIoTo onueio (UNdeVIKAG TaxUTNTAg) Kal OWOTE WIa TTOIOTIKI €-
&nynon Tou gaivouévou

EkTuTtwoeTe TIG PETPAOEIG (TTEPIOX EVOIOPEPOVTOG), ETTIAEYOVTAG aTTO TNV €PYAAEIOONKN
(toolbar) 1o €IkovidIO PE TOV EKTUTTWTH

EkTIgAOTE 116 TOV TETPAYWVIKO OUVTEAEOTH TNG KAPTTUANG TTPOCAPUOYAG TNV ETTITAXUVON
TOU ApagIdiou Kal KAt €ITEKTACN, ATTO TN YVWOTA KAion Tou KeKAIYEVOU eTTITTEDOU, TNV ETTITA-

Xuvan Tng BaputnTag

Ta Teipapatika dedopéva Tou 2x.2 £xouv An@Bei pe kekAiyévo eTTiTedo KAiong sing=h/(AB)
=5/160=0.03125. Av dexBouue OTI O TETPAYWVIKOG OPOG TNG KAWTIUANG TTPOCAPUOYAS
2 2

2 gt AtZ:g"t = g,=24A= g-sing=2A=g= _ZA
SE)=At"+Bt+Ceivq jooc pe 2 , TOTE: 2 sing
(Trapopola pe Tnv OeUTePn PEBOOO avaAuong dedopévwv TToU TTEPIYPAPETAI OTN CUVEXEIQ),
OTTOTE N KEVTPIKN TIMA ylO TO g TTOU TTPOKUTITEl a1rd TNV KAPTTUAN TTPOCAPUOYAG Eival

=2X0'1402=8.973 _2'5A_2><0.000332:0.021

0.03125 m/s?, eviy T0 oQAApa sing  0.03125 m/s?, (xwpic va
A&Boupe uttdwn TNV aBefaidtnta oTnv KAion Tou emmmédou @). ‘ETol, pévo pyéow tng TTpo-
oappoyng (fit) ota meipapaTikd dedopuéva piag deutepofAabuIag KauTUANnG, n TTPocdiopIfo-
MEVN TIUA VIO TO g givar: g + 8g = (8.973 + 0.021) m/s®
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14. H petpolpevn auth TIPA gival pIkpdTEPN TNG TTpayUaTiKAG €aiTiag Twv TpIBwv. MeyaAuTtepn
KAion oTo KeKAINEVO €TTITTEDO OivEl CUCTNUATIKA UIKPOTEPEG ATTOKAITEIG aTrd TNV BewpnTIKA
TIUA.

AvdAuon dedouévwv

MNa pia atrAoucTeupévn eTTeepyaaia Twv PETPACEWY XPEIAZeTal va KaTaxwpnBouv trepitrou 10
HETPAOEIG (OXI KAT avAyKnVv XPOVIKA I0ATTEXOUCEG) TTOU KATAypAa@nKav OTO TTEipaua o€ évav
VEO TTIVOKQ, £€TO1 WOTE O TIHEG TWV t KAl S va eKQPAdouv TOV TTPAYHATIKO XPOVO Kal TV atréoTa-
on oTo £MITTEdO ATIO TNV OTIYMA TNG EKKIVNONG TNG EMITAXUVOUEVNG Kivnong. Na va yivel au-
10, XpeIadeTal va TTpoodiopioBolv o1 apxIKES TIUEG XPOvou (o) Kal attéaTaong (Sp) ammd Ta dedo-
péva Kal va a@aipeBouv KATAAANAQ aTTo TIG ETTIAEYUEVEG TIMEG.

Aegdopéva Logger Pro Mivakag 1.

N t[s] S [m]
30 3.0 0.090 40 4.0 0.198 50 5.0 0.594

1 0.20 0.010
31 3.1 0.086 41 41 0225 51 51 0.649

2 0.40 0.033
32 3.2 0.086 42 42 0.255 52 52 0.706

3 0.80 0.112
33 3.3 0.090 43 43 0.287 53 5.3 0.766

4 1.20 0.237
34 34 0.096 44 44 0.323 54 54 0.832

5 1.50 0.360
35 3.5 0.106 45 45 0.361 55 5.5 0.897

6 1.80 0.508
36 3.6 0.119 46 4.6 0.402 56 5.6 0.966

7 2.00 0.620
37 37 0134 47 4.7 0.446 57 57 1.036

8 220 0.746
38 3.8 0.152 48 4.8 0493 58 5.8 1.109

9 240 0.880
39 39 0.174 49 49 0.542

10 260 1.023

Znueiwon: Me peyahdTepn akpifeia 1o ty pyTTopEi va TTpoadiopioBei amd 1o EAdYIOTO ThG TTapa-
BoAng ™mng TTponyoUpevNg KQUTTUANG TTPOCAPHOYAG (fit) aTa oedopéva:
B 0.8666 . . . . . .
tp=——=————=3.09s. H Tpocdiopifépevn TIUA 11O TOV TTivaKa Twv dedopévwy, OTTWG TTO-
2A  2x0.1402

paTT@vw, €ival OUWS APKETH yia TNV TTEPAITEPW avAaAuaon.
MNa k@Oe pia atod TIg peTpnaocig (S, t, sing) epapuolouue Tov TUTTO

28
8=> (2)
tsing

K1 €101 AauBdvoupe Tnv Tiun Tou g. Ao Ta o@aAuata (8S, &t, d(sing)) e€dyeTal n iy Tou 6g:

oo (o] (]|
ot oS osing

] Ic0dUvaua Tou OXETIKOU OQAAUaATOG 8g/g:

2 2 . 2
oS ot osin
% =/l =1 +|2—| +| —~ 4 (3b)
g S t sing
Me ta Trponyoupeva TreipapaTiKG dedouéva, ekTipwvtag 6t=0.05s, 8S=0.01m, dsing/sing=0.04

Kal dedopévou 61l sing=(BIN)/(AB)= 5/160=0.03125, rapatiBetal éva TTapddelyua UtTToAoyIouoU
Tou g Baciopévn otn PéBodo auTh:
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Mivakag 2.
N t[s] S[m] sing ot/t 8S/S o&sing/sing ©g/g g+ dg[m/s2]
1 0.20 0.010 0.03125 0.25 1.00 0.04 1.119 16+ 18
2 040 0.033 0.03125 0.13 0.30 0.04 0.395 135
3 0.80 0.112 0.03125 0.06 0.09 0.04 0.159 11.2+1.8
4 120 0.237 0.03125 0.04 0.04 0.04 0.102 10.5%+1.1
5 150 0.360 0.03125 0.03 0.03 0.04 0.083 10.2+0.8
6 180 0.508 0.03125 0.03 0.02 0.04 0.071 10.0x0.7
7 200 0.620 0.03125 0.03 0.02 0.04 0.066 9.9+0.7
8 220 0.746 0.03125 0.02 0.01 0.04 0.062 9.9+0.6
9 240 0.880 0.03125 0.02 0.01 0.04 0.059 9.8+0.6
10 2.60 1.023 0.03125 0.02 0.01 0.04 0.056 9.7+0.5

O1rwg @aivetal atmd TIG JETPAOEIG, onueia TTou BpiokovTal XpoviKA TTANCiov Tou onueiou ekkivn-
ong £XOUV TTOAU PEyAAO OXETIKO o@aApa. Katd ouvéTTeia 0 TTpoadIopIcPOG TNG TIWAG Tou g aTr’
auTd eival ETTICQEAANG.

Mepi péong Kal oTiydIaiag TaxuTNTOG

‘E0TW owpaTidlo TTou KIVEITAI £TTi TPOXIAG, OTTWG QaiveTal OTO 2X.3. £T0 XPOovIKd didoTnua At=t,—
t; yeTakiveital ammd Tnv 6éon A4 oTnv Béon A,.

To diavuopua AS’ MAG uTrodEIkVUEl TNV PJETATOTTION TOU owpaTidiou. TOTe n péon TaxuTnTa opide-
Tal aTréd Tov TUTTO:

o

At | - AS
Oueg = T

AG XpnOIYOTTOINCOUKE TWPA To dlIAvucoua Béong
F(t) evéc owpamdiou. TOTE n UETATOTMION TO
OTO XPOoVIKO diaoTnua At = & — &, 6TTWG QaiveTal
Kal atré 10 2X. 2 Ba eivat:

AS':A;:;(Q)_F(Q):FZ_'E

Emopévwg n péon taxutnta Ba divetal ammd Tnv
oxéon:

0 5y =22 (1)

TXAMa 3. At
Otav Twpa 1o At Teivel oto undév, o Adyog TG oxéong (7) éxel 6plo TTou ovoudleTal oTIyuIdia
TaxuTnTa ) aTrAd TaXUTNTA TOU CWUATISioU.
Etmopévwg n TaxutnTa TOU AVTIKEIUEVOU € KATTOIO XPOVIKI) GTIYUA OpifeTal aTTo TNV OXE0N:

b =lim(4#/40) = dF | dt (8)

At—0

21NV TrepimTwon Tou Ba peAeTAoETE, €€eTAleTal OPOAWG PETABAAAOUEVN €uBUypapun Kivnaon.
210 Treipapa Ba TPOCTTABNOETE va PETPHOETE TNV TaXUTNTA Tou apagidiou 0To onuEio x4 EAATTW-
vovtag diadoxikd 1o didaotnua AS, dnAadr KAt ougia TO avTioToIXO XPOVIKO didoTnua At 2Tn
ouvéxela Ba eTTaAnBeloeTe Ta ATTOTEAEOUATA 0OG TOOO TTEIPANATIKA, 600 Kal BewpnTIKA.

Meipaparikn didragn

XpnoIyoTtroloUpE TNV OUOKEUR apeAnTéag TPIRAG, N oTroia atToTeAsiTal atmd évav diddpouo, TTavw
OTOV OTT0I0 PTTOPOUV va KIvOoUVTal, TIPAKTIKA XWwPiG TPIREG, €10IKA KaTaoKEuaouéva apagidia. Au-
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TO TTPOCPEPEI TV EUKAIpia va PEAETAOEI KAVEIG TTOAG KivnuaTikd kol duvapikd peyédn. Xpnoi-
MOTTOIWVTAG TIG QWTOTTUAEG Kal TO oUCTANA PETPNONG, MTTOPOUNE va £XoupE OAa T avaykaia yia
TOUG UTTOAOYIOUOUG JOG OTOIXEIQ.

21NV TPOXIA UTTAPXEl TOTTOBETNUEVN WETPOTAIVIA, YE TNV OTToIa PETPOUME TIG atrooTdoelg. H ou-
okeun pe Tnv BonBeia dUo atnpiyudTwy gival ToroBeTnuévn o€ £€0pa (2x.4). To éva oTApIyua
TTapauével oTabepd, evd To AAAO e Tnv Bonbeia 1dIKWY UTTAOK UETAAAOU PTTOPET va aveRAatl To
dKpPO TNG CUOKEUNG apeAnTEag TPIRAG o€ eMOUUNTO PETPAOINO UWOG.

Emdvw otnv ouokeur] TotroBeTeiTal To apagidio, ato otoio utrépxel To avtioToixo didgpayua. Ta
dlappdyuarta £Xouv SIAQOPETIKA PNAKN (ZX.5). TéAog, eTTdvw atmd Tnv cuokeun ToTToBETOUVTAI Ol
PWTOTTUAEG, 01 OTTOiEG ATTOTEAOUV OUCTATIKO HEPOG TOU CUCTAUATOG AUTONATNG HETPNONG.

DoTomHAEC

Métpo

TUGKELN AUEANTENS TPIPNG

o= Anoéidio
v”’--
>xAua 4.

To oloTnua peTprioswyv atroteAeital atrd uttoAoyioTh pe Aoyiouiko Logger Pro, dietragn kal duo
QwTOTTUAEG (photo gates). H gwTotrUANn amroTteAcital atréd éva LED TToU eKTTéUTTEI UTTEPUBPO PWG
KAl KOTAAANAN @wTodiodo atrévavTl akpiBwg atrd TRV OE0UN QWTOG, XPNOIUEUEl O OTOV TTPOCdI-
OpIoPO TOU XpAVOU TToU £va adIaQAVEG AVTIKEIUEVO ATTOKOTITEI TNV OECUN.

duaoikd, diaTiBeTal EKTUTTWTHG, OTTOU Ba KOTAAREOUV 01 UTTOAOYIOHOI KAl Ol ATTEIKOVIOEIG TWV JE-
TPOoEWV.

MeipapaTikn diadikaoia

Meipapa 2
MéTpnon péong Kai oTiydiaiag TaxuTnTag

1. ECoikeiwBeite pe TNV Asitoupyia Twv QWTOTTUAWY, TOV TPOTTO PETPNONG TOU PAKOUG €VOG G-
pagidiou kai Tov poAo OAWY TWV GUOKEUWY Kal TNG CUVOEGHOAOYIAg TOug

2. AvuywoeTe To apIoTEPO AKPO TNG CUOKEUNG aueANTEAG TPIRAG, OTTWGS paiveTal oTo ZX. 6

xn |
D/2
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3.

EmA&CeTe Eva onueio X4 KOVTA 0TO PEOO TG CUOKEUNG apeANTEAS TPIRAG Kal ONUEIWOTE TV
aKkpIBf améaTacn aTtd TNV apxn TNG KAipakag

MeTpriceig xpovou S1a8pounRG HETAEU SUO PWTOTTUAWV

4.

11.

12.

13.

14.

15.
16.

TommoBetroeTE TIG OUO QWTOTTUAEG CUHMMETPIKA O€ ion amoécTaon atmd TO Xq KAl GNUEIAOTE
TNV ouvoAIKA atréaTacn Toug, D. Apxikwg, To D ag kaBopiaTei ato 1.20m

TomoBetroeTe TO TTPWTO didPpayua A ato apagidio M,

AlaAECeTE Eva OoTaBEPO OnEio ekkivnong Xo yia T0 My KovTd oTnv apxr Tng TpoxIds Kai an-
MEIWOETE TNV TIUA QUTH

Evepyotroifoete 10 Logger Pro kai avoigte 1o apyeio a4_3_v_average_1.cmbl

MapatnprioeTe Tov Tivaka pe oTAAN XpOvou OTTOU KATAUETPATAlI O ATTAITOUHEVOSG XPOVOog,
WOoTe TO AKpo Tou apadidiou va ypdwel TV Slodpoun avapeca OTIG QWTOTTUAEG

ExkkivioeTte Tnv Asitoupyia Muewg peTpriocwv ue 1o TAAKTpo Collect

. Apnroete To apagidlio atd 1o onueio X, va Kivnoei. O xpdvog TTou Ba KaTaypagei EEKIvVa va

METPA aTrd TNV GTIYMN TTOU TO JId@payua A TTEpATel atrd TNV TTPWTN QWTOTTUAN Kal Ba oAo-
KANpwOei TNV oTiyur Tng d1EAeUoEWG aTrd TNV OeUTEPN PWTOTTUAN

EmavaAdBare 10 TponyoUuevo Brpa akOun 4 @opEG EKKIVWOVTAG atrd To idlo onuEio X,
£XOVTOG £TAI TNV TTPWTN TTEVTADA UETPHOEWV

2Tn ouvéxela PEIWoeTe Katd 20cm Tnv GuvoAIKr attéaTacn Twv dU0 QWTOTTUAWY, PETAKIVW-
VTOG QUTEG CUMPMETPIKA (KaTd 10cm Tnv KABE pia) TTPOG TO X4 KAl ETTAVOAABETE TA TTAPATTAVW
BripaTa pe Tévte NETPAOEIG. 2uvexioeTe uEXp! To D va yivel 40cm. TeAIKWG, HETPACETE TTAN-
o1aZovTag TIG OUO PWTOTTUAEG OTNV EAAXIOTN duvaTh ammoéaTacn (Aiya ekaTooTd), CUUMETPIKA
OTO X1

SUPTTANPWOETE TOV ETTOPEVO TTIVOKA UE TIG YETPAOEIG, CNUEIWVOVTAG TTPWTIOTWGS TNV OKpi-
Beia Twv opydvwy Kai TNV EKTIHWHPEVN aBeRaIOTNTA TWV PHETPACEWV

XpnoiyoTroiwvTag 1o eEWTEPIKO YUANO epyaaiag Excel, uttoloyioeTe yia kGBe iy Tou D 10
Uavg = DIAL, Tipég kat o@dAuara. Tovietal 6T N aBeBaidTnTa 0TV PETPNOT TOU PKOUG TTQi-
Ce1 onpavTiké poAo 181aiTEpa oTNV TTEPITITWON TwV PIKPWVY D. Etropévwg gépovTag ta Atyyg,
O(Atayg), D kau 6D, ptropeiTe va uttoAoyioeTe TNV péon TaxutnTa amoé tnv oxéon D/At,,q kal
va Bpeite To a@AAUa TNG atrd Tov TUTTO OIGS00NG TWV GOAAUATWV

Mivakag 4.
D(m) ti(s) ta(s) ta(s) ta(s) ts(s)
1 1,20
2 1,00
3 0,80
4
5

0,60
0,40
6 0,06

ZXEBIATETE TNV YPAPIKA TTAPACTACN Uavg = Uavg(D) HE T OQAAPATA

2XONIAOETE TNV TIPNA TNG MEONG TaXUTNTAG GTO GNEI0 x4 KaBWG 1o didoTtnua D yiveral eAdy-
oTo. Mol atrd TIG TIHEG TNG Uayg TTIOTEUETE OTI ATTOBIBEI TNV KOAUTEPN TTPOCEYYION TNG OTIY-
pigiag TaxuTnTag Tou apagidiou, KABWG TTEPVA ATTO TO CNUEIO Xy; TI €iVal N TIPA Uayg Yia t=0
atd TNV ypagIkr) TapdoTaon);



A4, MeAETN KIVNPATIKWY PEYEBWV PE XPAON VEWVY TEXVOAOYIWYV (QIOBNTAPES KAl UTTOAOYIOTEG) 41

MeTpioeig xpovou diEAeuong atrd pia ewToTTUAN
17. MeTtpAoeTe TO TTAATOG TWV dla@paypdtwy A4 Kal A,

18. TomoBetroeTe PoVO TNV Yia @WTOTTUAN (TNV A) akpIBWg TTAvw atré To onueio x4. TOTTOBETA-
oTe oTo apagidio 1o didgpayua A,

19. KAcioete 10 Logger Pro xwpig atmmoBbrikeuan, €TTAVEVEQYOTTOINCTE TO KAl AVOIETE TO apxEio
a1_3_v_average_2.cmbl

20. Napatnproete Tov TTivaka Pe 0TAAN XpOvou, OTTOU KATAPETPATAI O XpOVOG, KATA TOV OTTOi0
n 6éoun oTnV Jovadikh WTOTTUAN SIoKOTITETAI ATTO TO SIAPPAYA

21. MeTpROETE TTEVTE POPEG TO XPOVO BIEAEUCNG TOU dIAPPAYUATOG OTO GNEIO X4

22. YTroloyioete TNV TaXUTNTA KAl CUYKPIVETE TNV ME TNV OTIYMIGia TaxUTNTa TTOU EKTIMACATE
TNV TTponyouuevn dIATagn. ZXOAIa Kal CUPTTEPACHOI;

23. EmavaAdBete Tnv d1adikaoia Piog @uTOTTUANG PE XPNOIUOTTOIWVTAG TO dId@payua A,

24. ZUPTTANPWOETE TOV ETTOPEVO TTIVAKA UE TIG METPAOEIS YIa T dUO BlagpaypaTa

Mivakag 5.
diagpaypa | D(m) | ti(s) | tas) | ta(s) | ta(s) | ts(s)
1
2

25. XpnOIYOTIOIWVTAG TIG WETPHOEIS OAG (Xo, X1 KATT.) OXedIAoETE TNV BewPNTIKA KOUTTUAN
Uavg=Uavg(D) OTO iB10 Ypa@Nua e TNV TTEIPAPOTIKA KAl OXOMAOTE Ta aTTOTEAéOUATA

EpwTRoe€ig
Meipapa 1
1. H emrdyuvon Tou apagidiou Xwpig TPIBEG 0TO KeKAIEVO eTTiedo dideTal ammd Tnv oxEon
28 oS ot o(sin
g=—————-Avorg perprioeig eival — =1%, —=5%), M = 2% Toia givai
t* sing S t in

N eKTiUNOHA CAg yIa TO OXETIKO OQAAUa oToV TTPOadIoPIouS Tou g; MNolo oxeTikd TQAAUA Ku-
plapxei Kail yiaTi;

2. TInyA cuoTnuatikoU oQAAPATOG OTIG PETPNOEIG TNG EMTAXUVONG TNG BapuTnTag TTOU TTpay-
MOTOTTOINCATE OTA MO TTAVW TTEIPAUATA €ival oI TPIRBEG TTOU TTapPouaIAlouv (avaTTOPEUKTA)
01 TpoxOi Tou apagidiou.

3. Mmopeite va mpoBAEWeTe TN cuoTnuaTikA €midpacn Twv TPIBWV aTnV PéTpNon Tou g; Ava-
MEveTal HIKPATEPN i HEYOAUTEPN TIUA auToU;

MNeipapa 2

1. ZTov Trpoadiopioud ThG OTIyHIdiag TaxUTNTAG TToI0G aTTd TOUG TTAPAKATW TTAPAYOVTEG £TTN-
pedlouv Tnv akpifeia otn pérpnon: H akpifeia Tou Xpovou«Tpou, TO XPOVOUETPOUUEVO AVTI-
Keipevo A 1o €idog TNG Kivnong;

2. Tl6c0 Ba emnpeadovtav ol PETPACEIG av To didepaypa L yivotav TToAU PIKPOTEPO Kal O€
TToIa KaTEUBUVON;
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Meipapa 1

1.

BiAloypagia

«Eioaywyn otn Ocwpia ZeaAudtwvy, Epyactrpio uoikng, Tunua Gucikng, MavemoTiuio

ABnvwv

«Logger Pro», User’s Manual, Version 2.1, Tufts University and Vernier Company
Software & Technology, ISBN 1-929075-10-3

«AvaAuon kai Mapouaiaon MeipapaTikwy ATTOTEAEOUATWYY, OTTO TIG EpyacTnpiakés AoKi-
oeic buoikng, Téuog I, Z.EIM.O.E., EMIN

MNeipapa 2

1. Alonso-Finn
2. H.D.Young
3. Ohanian

4. Serway

T

T

.18§§5.3,5.4,5.7,8.1-8.9
.18§§2.1-2.4,2.6,6.1-6.4, 7.1-7.2
.1§§2.1-2.5,5.1-5.3, 7.1-7.4, 8.1-8.2
.1§§3.1-34,52-57,74-75,83
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AS5. MeA€Tn Kai €§0IKEIWON ME NAEKTPIKA KU-
KAWMOTA KOl OpyavoAoyia

2KOTTOG TNG AOKNOEWG

E€oikeiwan oTiG BACIKES EvvoIEG TOU NAEKTPICHOU, UE TNV XPrON AtTARG 0pyavoAoyiag.

N6épog Tou Ohm

Otav e@apudooupe pia dilagopd duvapikou (Tdon) V ota dkpa evog aywyou (aAAG Kal nuIayw-
you) Ba diatrepdael Tov aywyo €va peupa l. e auTtiv TNV TTEPITITWON, n avriotaon R civai ion
NG d1aPopag duvauikou V ata akpa Tng TTpog To peuua | TTou Tnv diappéel Kai uttoAoyileTal atrd
TNV oxéon:

R=V/lI  (N6époc Tou Ohm) (1)

Av petapdloupe Tnv Tadon Ba peTaBAnBei yevikd kai To peUpa n JETABOAR QuTH UTTOPET va TTEPI-
ypaoei atré Tnv ouvdptnon | = f(V).

2Toug aywyoug Kal o€ PepIKE GAAa UAIKA Kal yia oTaBepég ouvOnKeg Bepuokpaaciag Kal Trieang, n
ouvapTNON auTH €ival ypAUMIKA Kal TO avTioTpo@o TnG KAiong Tng (1 n KAion Tng ouvdptnong V =
f(l) ) ovoudletal avrioraon tou UAIKOU TO € UNIKO QUTO XAPAKTNPICETAI WG WHIKO UAIKO. Z€ aUTn
TNV TTEPITITWON PTTOPOUNE VA ypdwouue OTI TO peUPA TO OTToi0 dlappéel TNV avTioTaon1 utToAo-
yiCeTan amo v oxéon | =V /R.

Av n ouvdptnon dev gival yPAUMIKA (TT.X. OTOUG NUIaYWYoUG), TO UAIKO XapakTnpeifeTal wg un
WUIKO.

2 ¢ K&Be TrepITITWON N avTioTaon e§apTaTal Ao Tnv Bepuokpaaia Tou UANIKOU® av Bepudvoule pia
WHMIKA avTioTaon, n otoia apxikd diappéetal atrd pevpa | =V / R, 6tmou V n (o1aBepny) diagopd
QuvapIKou TTou e@apudletal ota dkpa TG Kal R n avriotaon og Beppokpacia avagopdg, Ba
TTapaTNPACOUNE Hia EAATTWOoN (OUVABWG) TOU PEUPATOG TTOU €¢nyeiTal e pia alénon Tng avri-
otaong. Autd 10xU€El OTOUG TTEPIOOOTEPOUG aYWYOUS Kal XAPOAKTNPIOTIKO TTAPAdelyua €XOUNE
OoTNnV Auyvia TTUPAKTWOEWG, OTTOU, TTAPOAO TO VHua TNG Auxviag ival atmd aywyo, n ocuvdaptnon |
= f(V) Oev eival ypapuikn, O10TI e TNV PHETABOAR Tou peluaTog, HETARAAAETaI N BepuoKpacia Tou
vAMATOG (MEXPI KAl TTOU @WTOROAEI) Kal augdavel n avTioTaon Tou.

20vBeon avrioTdoewyv

2uvhRBwG OTa NAEKTPIKA Kal NAEKTPOVIKA KUKAWUOTA gU@avifovial avTIoTACEIG O GUVOUATUO.
MeAeTwvTag TIG avTIOTAOEIG KATOANAAWY CUVOUAOUWY PTTOPOUNE VA AVTIKATAOTAOOUME dUO N
KOl TTEPICOOTEPEG QVTIOTATEIG PE TNV avTioToIXn I00dUvaur TnG, dnAadn Pe yia avrtiotaon Tng
oTT0iag N €TTidPaCN 0TO KUKAWMGA Ba gival ion pe TNV €Midpacn Twv avTioTACEWV TIG OTTOIEG AVTI-
KaBIoTOUE.

Alokpivoupe dU0 TTEPITITWOEIG:

1 Mg Tov 6po avtioTaan TTeplypa@oupe dUo évvolieg: [i] To @aivouevo TnG avriotaong d1EAEuong
pelpaTog péoa ammo éva UAIKO OTav e@apudooupe OoTa dkpa Tou pia diapopd duvapikou V. [ii]
To uAiké (A TNV 1IB16TNTA TOU UAIKOU) TO OTTOi0 TTapPEPPAAAETaI O€ éva KUKAWMPA Kal TTOU puBpidel
10 d1EPXOUEVO pelpa | 6Tav epapudooupe oTa dkpa Tou dia dila@opd duvauikou V
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AvTioTdOEIG O€E OEIpd

Av éxoupe TG avTioTdoEIG Ry, Ry, ...R, ouvdedeuéveg o€ ogipd, OTTWG 0TO OXAMA,

R1 R2 R3 Rn
............... _\/VVV\_
n 100duvaun avtiotaon R 1co0Tal pe 10 ABpoioua Twv avTioTacewy R;, i=1, 2,..,n.
R=R,+R;++ R, = ILIIF{L (2)

AvTioTdoeig TapdAAnAeg

Av é€xoupe TIG avTioTdoelg Ry, Ry, ...R, ouvdedepéveg mapdAAnAa n yia pe Tnv dAAn, 6TTwg oTo

oxnua,

TO QvTIOTPOYO TnNG 100dUvauNg avtiotaong R icoutal ye 10 ABPOICHA TWV AVTIOTPOPWY TWV a-
vTiotdoswv R;, i=1, 2,..,n.

=t b=yl
==+=+ -a-nn-ElrH 3)
>¢ éva TTOAUTTAOKO ouvdudoud avTioTACEWY, ETTaVOAaUBAvouuEe auTég TIG dIadIKaaicg, e@doov
MTTOPOUNE, £WG OTOoU KaTaAnEouue o€ Eva atmAd ouvduaoud 1 yia avriotaon.

Kavéveg Tou Kirchhoff

Av éxoupe KUKAWWPO TO OTT0i0 atToTEAEITAI ATTO CUVOUACUO QVTIOTACEWY, TINYWYV KAl TTUKVWTWY,
a@pou kaBopiooupe Kat' apxnv (aubaipeTa) TNV OPAa TWV PEUPATWY OTO KUKAWWA, JTTOPOUE VO
UTTOAOYiOOUPE Ta peUpaTa ] GAAQ OTOIXEIO TOU KUKAWPOTOG akoAouBwvTag Toug duo Kavoveg
Tou Kirchhoff:

e O kavovag Twv Kc’)pBwvz, otnpifetal oTov VOO d1aTPNoNG Tou QopTiou: TO aAyePpIkd G-
BpoICua TWV PEUNATWYV O€ éva KOUPO, BewpwvTag BeTIKG Ta peUUATA PE QOPA TTPOG TOV KOU-
Bo kal apvnTIKA Ta peUaTA PE POPAa atrd Tov KOUBO, 1I00UTAI JE UNOEV.

¢ O kavovag Twv ch')xwv3‘ oTnpifeTal oTOV VOO dIATHPNONG TNG EVEPYEING TO OUVOAIKO aAye-
Bpikd aBpoicua Tng dlapopdg duvapiKoU OTa GKPA TwV OTOIXEiWV, Ta OTToia BpiokovTal o€
éva KAEIOTO Bpoxo 1coUTal e uNdEv, BewpwvTag OTI av KATA TNV @opd d1adpourg Tou Bpo-
XOu:

o ¢éyoupe avtiotaon R, n otroia diappéeTal pe pevpa | ye @opd, TNV opd Tng dIadpopng, n di-
a@opd duvapikou aTa akpa TnG avtiotaong iIcoutal ye —IR

e ¢xoupe avriotaon R, n otoia diappésTal ye pevpa | ye @opd, avtiBetn ye Tnv @opd Tng dia-
dpoung, n diagopd duvapikou aTa dkpa TNG avtiotaong iIcouTal Ye +IR

e £xoupe TNYA Tdong E (4 @opTiopévo TTukvwTh e Tdon V oTa Gkpa Tou), €101 WOTE KATA TNG
@opa NG dIadPOUNAG TTEPVANE aTTOd TOV ApvNTIKO aTo BETIKG AKPO TOU OToIXEioU, N diagopd
QUVANIKOU OTa AKPa TOou OToIXEioU IgouTal pe +E (+V)

2 Koéupog Bewpeital OTToI0dNTTOTE GNUEIO TOU KUKAWWOTOG OTO OTTOI0 EVWOVOVTAI TPEIG i TTAPO-
TTAVW Aywyoi ] aTOIXEIO TOU KUKAWMPATOG.

3 Bpoxog Bewpeital otro1adnTTOTE KAEIOTA CEIpd OTOIXEIWV KUKAWWPATOG (TTNYEG, QVTIOTACEIG
KATT).
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e ¢&youpe TNyn Taong E (A gopTiopévo TTukvwTr e Taon V ota dkpa Tou), £T01 WOTE KATA TNG
POopa TNG dIadPOUNAG TTEPVANE aTTO TO BETIKO GTO APVNTIKO AKPO TOU aToIXEiou, N dlapopd du-
VauIkoU oTa dkpa Tou aToixeiou IcouTal pe -E (-V)

E&etdlovrag 6Aoug Toug Bpdxoug Kal KOPPOUG TOU KUKAWMATOG KATAARyoUuE Oo€ auoTnua €€I-
OWOEWV PE Ta aBpoiouaTa TWV PEUNATWY OTOUG KOUPBOUG Kal Ta aBpoicuaTta Twv diagopwy du-
vauikoU oTtoug Bpdxoug. H AUon Tou ouoTrpaTog autou pag divel ouvhBwg Ta peluaTa PE TV
@opd Toug. MdaAioTa, av aTmd Toug UTTOAOYIOUOUG auToUg TTPOKUWYEI €va apvnTIKO peUud, onuai-
Vel aTTAd, OTI, N KAT' apxnv @opd Tou PEUPATOG TNV OTToia Bewproape oTnv apxXh TNG MEAETNG,
gival n avTiBeTn TNG TTPAYUATIKAG.

EK@OpTION EVOG TTUKVWTA MECW MIOG AVTIOTAONG

Ag Bewpniooupe 611 £xoupe To KUKAwPa RC Tou oxAuatog. KAgivovtag Tov S1akOTTTn QopTiCouuE
TOV TTUKVWTH HEOW TNG avtioTaong r (n avtiotaon r gival apkoUVTwG UIKPR WOTE VO QPOPTIOTEN O
TIUKVWTAG "akaplaia”, aAAd apkeTd peyaAn woTe va UTTOPET va dWOEI TO TPOPODOTIKO TO ATTAI-
ToUpevo peupa). O TTUKVWTAG Ba gopTIoTEl TEAIKA Pe @opTio Q kal Ba €xel oTa Akpa Tou oTabepn
dla@opd duvapikou V.

r AIOKOTITNG

—~W—eo @

— %R ——cC

AkoAoUBwg avoiyouue Tov BIAKOTITN. To dvolypa Tou SIaKOTITN aTTOMOVWVEl TO KUKAwpa RC
atré 10 TPOPOdOTIKS. TATE 0 TTUKVWTAG Ba apyioel va ekpopTifeTal péow Tng avriotaong R. Tnv
OTIYUA TTOU avoiyoupe Tov SIOKOTITH, TO peUUA TO OTTOI0 diappéel TO KUKAwUA Ba IcoUTal JE:

l, = Vo / R. BeBaiwg 10 pedpa dev mapapével otaBepd aAAd eAATTWVETAI aPoU PE TNV EAATTWON
TOU QOpTiou Tou TTUKVWTA Ba eAaTtTwOei kal N Tadon V oT1a akpa Tou.
Av gpapuocoupe Tov vouo Kirchhoff otov Bpdxo RC yia yia tuxaia otiyun t, 6a €xoupe: V=I-R.

To V Ba 1coutal ye V = q / C 610U g TO QOPTiO OTa AKPO TOU TTUKVWTA QUTH TNV GTIYUA, TO ¢
pevua Ba icouTal pe | = -dq / dt ( To apvnTik6 TTpdonuo dnAwvel 6T To q eAaTTwveTal). H TeAeu-
Taia oxéon ypageTal;

| =-C-dVv/dt 4)
ATTO TIG QUTEG OXETEIG TTPOKUTITEL
V:—C-d—V~R :d—vz—idt: Vd_V:_i_ tdt:>|nl:—i-t
dt Vv R-C Vo V R-C V, R-C

O1T0U V{3 N apxIKr TAON OTA AKPA TOU TTUKVWTK, TV OTIYUR TTOU avoiyoupe Tov dIakoTrTn (t = 0s),
Kal V n 1don ota dkpa ToU TTUKVWTH WETE aTTd Tov Xpovo t. TeAikd Ba £xope:

V=V, e"" (5)

O xpoévog T = R-C ovoudletal oTaBepd xpovou Tou KUKAwHaTog RC kai icouTal pe Tov Xpovo
TTOU QTTQITEITAI WOTE N TIMA TG TACEWG OTA AKPA TOU TTUKVWTH C KaBWw¢ autdg ekopTideTal PE-
ow TnG avtiotaong R, yivel ion pe 10 1/e ) 36.8% TrEPITIOU TNG APXIKAG TIKAG TNG TAongS Vo.

Edw trpéTTel va Tapatnprioouue 0TI auTr) n axéon auTh 10XUEl KOO Kal av apXioOuuE TIG pe-
TPHOEIG EVW O TTUKVWTHG NON ekpopTieTal. Apkei ToTE, OTI yia t= 0s €xoupe Vo=V’, 610U V’: n
Tdon Tou TTUKVWTA yia t= 0s.
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A6 TNV TeAeuTaia oxéon kal atmd Tig oxéoelg V = 'R kai C = g/V, pmmopouue va uttoAoyiocoupue
TIG OXEOEIG PEUPATOG KAl QOPTioU OTA dKpa Tou TTUKVWTH, | = f(t) kan q = f(t), katd Tnv ekPoOPTION
TOU TTUKVWTA:

I _ I .eft/RC —t/RC

0 Kal g=0,-€ (6)

otrou |, Kal g, o1 TIHEG PEUPATOG Kal POPTIOU OTA AKPA TOU TTUKVWTH avTIoTOiIXWG oTav t = 0s.

Meipapatikd pépog

E€oikeiwvopaoTe he TNV TTAAKETA EpYOTiag Kal avayvwpiloupe Ta XpnaoiyoTrolouheva dpyava:

1 1po@odoTIKG 220V AC>3-12V DC, e eTmAoyéa TAoEWY @

1 Bdon (TTAakéra) pe UTTOBOXEIGC KOAWDIWY Kal JE:
1 MetaBAnTn avTiotaon ouppatog 1000Q

1 Auyvia TTupokTwoewg 12V

4 AvTioTaOoE€IG

1 NMukvwTng

2 I'Io)\L'Jpanor4 (y1a xprion oav auTrepOPEINg, BOATOUETPA KAI/F) WHOMUETPA)
KaAwdia cuvdeong @ @ @

evikd akoAouBoupue Tnv TTPOKTIKA CUPPBACN OTI HE KOKKIVO OKPOOEKTN CUMPBOAIeTal TO BETIKO
dKpO TOU TPOPOBOTIKOU GUVEXOUG PEUPATOG Kal PJE JaUPO TO apVNTIKO™ TO KOKKIVO AKpOo gival O¢-
TIKOTEPO TOU UaUpouU.

Meipapa 1
EtraAnBeguon vopou Tou Ohm o€ WHIKA avTioTaon

1. MpayuaToTroloUpe TNV cuvdecpoAoyia Tou ZxAUaTog 1, eMAEyOVTAG yia TV avTioTaon R, yia
atré TIg TpeIg avTioTdoelg Ry, Ry i R3 TG TTAaKETOG.

2. PuBuiCoupg, ue Tov €mmAoyéa, To TPOPOdOTIKO ouveXoUg peluaTtog ota 12V.

3. MeTaAaAAovTaG e TO TTOTEVOIOUETPO TNV TACN OTa AKPa NG avriotaong R yerpouye Tnv tdon
V Kkal To pelpa | atmmd TTOAU PIKPEG TIMEG TNG TAOEWS £wg TNV WéyiaTtn (12V).

(A
N>

=5
R

Tpo@odoTikd

ZxAua 1.

4. yediagoupe TNV KApTUAN | = f(V), TNV oxohidfoupe eAEyxovTag av I0XUEl 0 vouog Tou Ohm.

5. A6 v kAion g | = f(V), (av eival €@IkTd), uttoAoyiCoupe Tnv Tyl R Tng avriotaong. Me-
TPOUUE, PE TO TTOAUMETPO (B€on avtioTaong), Tnv TiW R' NG avTtiotaong (€KT0G KUKAWMPATOG).
2UYKpPiIVOUE TIG BUO TIUEG Kal axoNidloupe Tnv diagopd.

4 Mepiypaer) o1o TEAOG TNG AOKNONG.
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Meipapa 2
EmraAnB@suon Tou kavéva Tou Kirchhoff yia Ta peopara
1. TMpaypaToTroloUhe TO KUKAWMA TOU ZXAPATOG 2.

2. PuByifovtag pe Tov poooTATN TO peUPa Ag, METPOUME TO pelpa A4 Kal A; yia pia TR Tou
peupaTog Ag.

~ 220V N

Rz

Tpo@odoTIKO

A;

ZXAMa 2.

3. EAéyxoupe av 1oxuel o kavovag Tou Kirchoff yia Ta pedgpara og k6poug uttoAoyifoviag
TNV d1aPOoPAa TNG TIUAG TOU peUNATOS Ag aTTO TO AVTIOTOIXO ABpoIgua A Kal A,.

4. AmroouvdEoupe TNV TPOYOdOTia Kal Ta QUTTEPOUETPA. XPNOIUOTTOIWVTAG TO TTOAUUETPO aav
WMOUETPO, PETPOUNE TRV aUVOeTN avTtiotaon Twv Ry kai Ry, 6TTwg ival ouvoedepéveg Ta-
PAAANAQ, kal KAOe pia avriotaon EexwpioTtd. EAEyxoupe av 1oxUel o TUTTOG (3).

MNeipapa 3
EmaAnBeuon kavéva tou Kirchhoff yia 1ig Tdoeig

1. TMpaypaToTroloUpue To KUKAWWA TOU OXPaTOC 3.

2. PuBuifovtag ue Tov poooTATn TO peUa, YETPOUNE TNV Tdon V4 yia pia Tiyn T¢ 1dong Vo.

~220V. J@ -
1

Tpo@odoTikd

0 R,
Vs

3. EAéyxoupe av 1oxUel o kavovag Tou Kirchoff yia Tig Tdoeig og Bpodxoug uttoloyifovTag
TNV dIaPOopPAag TNG Tacews Vo atod 1o avtiaToixo dBpoicua V4 kal V, Kal To O@aAua TnG.

4. Amoocuvdéoupe TNV Tpo@odoaia Kal Ta BOATONETPA. XPNOIKOTIOIWVTOS TO TTOAUUETPO aav
WMOUETPO, HETPOUPE TNV OUVBETN avTioTaon Twv Ry kal Ry, 6TMwg givalr ouvdedepuéveg ae
oeIpd, Kal KaBe pia avriotaon EexwpioTd. EAEyxoupe av 10Ul o TUTTOG (2).

MNeipapa 4
Ek@OpTION TTUKVWTA
1. TMpaypaToTroloUue T0 KUKAWHPA Tou OXANATOG 4, XPNOIUOTTOIWVTAG YIa TOV ouvduaouod TTu-

kvwth C kal avriotaon R, ta {edyn TukvwTr avtiotacn Cq kai Ly A C, kai L,. PopTifoupe
TOV TTUKVWTHA. AlaBdloupe Tnv diagopd duvauikoU oTa dkpa Tou TTUKVWTA (12V Trepitrou).
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R1 X
— e
~220V + nE
_ TS | |
Tpo@odoTIkd
ZxAua 4.

ATtroouvdéoupe TNV TPoPodoaia a@aipwvTag To KaAWwdIo atrd Tov olvdeauo X. Otav n 1don
oTa dKPa TOU TTUKVWTA @Tacel Trepitrou Ta 9 V, apxifoupe Kal ETPOUUE TRV TAon oTa AKpa
TOU TTUKVWTH OUVapPTHOEl Tou Xpovou, t, ava 30s kai yia mepitrou 10 min.

>xediafoupe TIG KaUTTUAEG V = f(t) kan In(V/Vy) = f(t), 6TTOoU V) N dlagopd duvapikou oTta é-
Kpa Tou TTUKVWTA yia t = 0 s. ATTO Tnv d€UTEPN KAPTTUAN uTTOAOYiICOUNE TNV 0TaBEPd XpOVou
T TOU CUOTAUATOG TTUKVWTAG / avTioTaon kal TEANIKA Tnv TIUA TNG avtiotaong R, BswpwvTag
OTI N avTioTaon TOU Yn@IakoU TTOAUUETPOU €ival TTOAU peydAn (cuvhRBwg Tng Tagewg Twv 10
MQ) kai dev AauBaveral utTTown.

YT1roAoyioTe TNV TAON OTA GKPA TOU TTUKVWTI KAl TO QOPTIO TOU Kal TO peUUa To OTToio Ba
dlappé€l TO KUKAWMPA TOU o€ XpOVOo ig0 PE 2T HETA TNV aTTooUVOED.

EpwTRoeig

ATTodei€Te TOUG OUO TUTTOUG TNG OUVOEONG AVTIOTACEWV.

MpoodiopioTe kal atmodeifte TG e€lowaoelg I=f(t), q=f(t) ka1 V=f(t) o€ éva KUKAwPa eopTIONG
Tou TTUKVWTA C péow avtiotaong R kail uttoAoyioTte Tov Adyo VIV, Tnv XpovikA oTiyui t =T,
otrou T = R°C ka1 Vy n TeAIKA dla@opd duvapikoU oTa AKpa TOU TTUKVWTH OTav auTtog QopTI-
oTel TTANPWG.

>1n oxéon 1ou udg atodidel TNV oTaBepd Xpdvou T, avTIKABIOTWVTAG TIG JOVABES avTioTa-
ong (Q) ka1 TTukvwTr) (F), d€igTe 611 01 HOVADEG TOU T €ival O€ S.

BiAloypagia

Serway, Alonso-Finn: Néuog tou Ohm, vopog Tou Kirchoff, popTion kai ek@opTIon TTUKVWTH
A6 Ta avtioToixa BiIBAia Puoikrg Tou Aukeiou

ATT6 10 AladikTuOo



A5. MeAéTn Kal e€0IKEiWON PE NAEKTPIKG KUKAWPATA KOl opyavoAoyia 49

To TToAUuETPO

To TToAUuETPO gival éva 6pyavo TO OTTOI0 XPNOIKOTIOIEITAI OE nAE-
KTPIKEG METPAOCEIG KUPIWG PETPOUUE TNV TACN, TO PeUPA Kal ThV
avtiotaon aAAd ermiong, avaAoya PE TO OCUYKeKPIYEvo Spyavo,
MTTOPOUNE VO HETPAOOUNE XWPNTIKOTNTES, CUXVOTNTEG KATT.

Ta Twpivd TTOAUUETPa gival guvABwG NAEKTPOVIKA (wn@iakd) Kai
@opnTa Opyava Kal AeIToupyouv e ptratapia. ‘Exouv Tpeig ) 1€0-
OEPEG OKPOOEKTEG, OI OTToIoI guvdEovTal avda dUO OTTWG ATTAITE N
OUYKEKPIPEVN PETPNON, evw TO WéEyeBog To otroio peTpoulpe (Volt,
Ampere KATT) Kai To €0pog TnG PETPNONGS (cuvhBwg £wg 2, 20, 200
KATT) emAéyeTal pe KATAAANAO cuvduaoud TTAAKTPWY 1 TTEPICTPO-
@IKOU €TTIANOYEQ. Zav POATOUETPA, N ECWTEPIKA AVTIOTAON TOUG gival
TTOAU peydAn, Tng TaEews Twv 10-20MQ.

>10 Epyaotipio uoikAG Ta XpNOIUOTTIOIOUKE avTi yia aTTAG BOATO-
METPA KOI OUTTEPOUETPA, ETTIAEYOVTAG KATOANAAWG Tov TUTTO A€l-
TOUpPYiag Toug, TO KATAAANAO CeUyog OKPODEKTWY Kal TO EUPOG TNG
METPNONg ue Tov emAoyéa. H ouvdeouoAoyia yevIKa yia TO BOATO-
METPO 1 TO AUTTEPOUETPO €ival:

4. To BoAtoueTpo, ouvdéeTal oTa (OUO) onueia Tou NAEKTPIKOU Ku-
KAWPOTOG oTa oTroia B€Aoupe va peTpricoune TRV dlagopd du- BB R —\N\%‘—
vapikoU. KaraxpnoTiKA XpnNOIUOTTOIOUNE TNV £KPPAON "Ouvoée-
Tal TTApAAAnAa”.

5. To autrepoueTpo, TTapeUPAAAETAI OTO ONUEIO TOU NAEKTPIKOU KU-
KAwpaTog 61Tou BEAOUPE va PETPAOOUNE TNV TIPR TOU PEUPATOG
TO oT1T0i0 dlappPEEl EKEIVO TO anueio. KataxpnoTik& XpNoIUOTIOl-

y 4 n 4 rall R R R
oUue TNV £éK@paan "ouvdieTal g oIpd”. W

Otav TPAYHATOTTOIEITE éva NAEKTPIKO KUKAWMO TTPWTA VA TO-
TTOOETEITE TA «EV OEIPA» CTOIXEIN TOU PEXPI VA «KAEIOEI» TO KUKAWMA KAl META VA TOTTOBE-
TEioTE TO TTAPAAANAQ OTOIXEIO TOU (OV UTTAPXOUV).

21NV QwToypagia @aivetal £€va TUTTIKO attAd TTOAUPETPO. Ta TTapakaTw avagépovTal €10IKE o€
auTé TO TTOAUMETPO, AAAG YeVIKG I0XUOUV, JE PIKPES TTAPAAAAYEG, VI OAQ Ta TTOAUUETPA.

KaTtw 6€€1d @aivovTal o1 TpeIG akpodEKTEG auTou Tou TTOAUPETpou. O akpodéktng COM eival o
KOIVOG aKPOOEKTNG, 0 OTToi0G ival TTavTa cuvdedepévog. O SeUTEPOG AKPODEKTNG, OKPIBWS aTTd
Tavw e Tnv €vdeitn VOmMA xpnoigotroigital (o€ autd To TTOAUPETPO) Paldi PE TOV OKPOOEKTN
COM yia Tnv péTpnon TAOEWY, QVTIOTACEWY KAl PIKPOU OXETIKA PEUPATOG O MA, EVW O TPITOG
akpodEkTNG pe Tnv €vdeign 10ADC (oe dAAa TToAUpeTpa 20ADC) xpnoigotrolsital padi pe Tov
akpodéktn COM pévo yia Tnv yérpnon peydAou peupartog éwg 10A (20A).

O TTEPIOTPOPIKOG ETTIAOYEQG, O OTTOI0G AEITOUPYEI Kal oav OIaKOTITNG, ETTIAEYEl TOV TUTTO NETPNONG
(DC: ouvexng, AC: evaAaooouevn) ouveXig TAON-TTAVW apIoTEPd, EVAAAATOOPEVN TAON-TTAVW
0e€1d, ouvexEg pela-OegId, avTioTaoN-KATW aPIOTEPA, VW O KABE TTEPIOXN ETTIAEYOUUE TO €U-
pOG TNG avTIOTOIXOU PETPNONG, TT.X. To 2000m ota DCV anpaivel 611 o€ auTr| TNV B€0n PTTOpouuE
va PETpriooupe auvexn Taon pExpl 2000mV (2V), evw 10 20k otnv Tepioxn Twv Q onuaivel OTI
o€ auTr TNV Béon ptTopoupe va peTpriooupe péxpl 20kQ. e autd To TTOAUPETPO BIGKPIVOUUE TV
Treploxh péETpnong Twv 10 A, evy n 6éon hFE peTpolpe Ta XapakTnEIOTIKA Twv TpaviioTop Ta
oTToia yIa va HETPNBoUV TOTTOBeTOUVTAI OTIG KATAAANAEG UTTOSOXEG KATW apIoTEPQ.

210 WnoIokd TTOAUPETPA N EvOEIEn eival TTpoonpacuévn® gival BeTIKA av o akpodéktng VOmA
ouvdebei o€ onueio To oTToio €ival BETIKOTEPO aTTO TO ONuEio TToU cuvdéeTal 0 akpodékTng COM
VW gival apvnTiky av ouvdeBolv avtioTpoPa, OTTOTE EP@AVICETal £va PEiov PTTPOOTA atrd TNV
EvOeIln.
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A6. MeTpioeig O100TACEWY CWHATWY Kl
MAlag. YITOAOYIOHOI TTUKVOTNTAG, AVWONG
Kol 01ad00NG CPAANATWYV

2KOTTOG TNG AOKNOEWG

H e€oikeiwon péTpnong d1a0TACEWY CWHATWY, XPNOIMOTIOIWVTAG TTAXUMETPA, WIKPOUETPA HE
Bepviépo gival To TreipapaTikd avTikeipevo TG Aoknong A6. & ouvduaoud pe TNV PETpnon pa-
{ag Kal OYKOU TwV CWHATWY Kal TOV TTPOCSIOPIoHO TwV CEAAUNATWY 0 OAa auTd, odnyolpaoTe
oTov uttoAoyIopd TnG d1ddoong Tou OPAAPATOG TNG TTUKVOTNTAG TWV CWPATWY. ETTiong, ueAe-
TOUME TO PAIVOUEVO TNG AVWONG CWHATOG PEoa OE Uypo.

2T1olIXEia a1Trd TNV BeWwpia c@AANATWY

ZEKIVWVTAG atTd TNV Bewpia o@aApaTwyY, yvwpifoupue OTI TO0 OAIKO o@aAua (apefaidTnTa) TTOU
ouvodeUel PIa ouvleTn péTpnon TTPoadlopileTal HECW TNG avTioTolXNG MEBGSoU uTToAOYIGHOU
TWV OUVOETWY OQAAUATWY. ZUuewva pe 6aa Adn avapépbnkav oTig Eicaywyikég AIOAEEEIS, TO
avaAuTIKO PUAAGdIO TNG Ocwpiag ZEaAPATWY Kal JE 600 PABaTe Kal EQapuoéoaTe oTnv AcKnon
A1 pe Tov 816G0KOVTA, O UTTOAOYIOUOG XPNOIUOTIOoIEl oav JaBnuaTikd EpyaAEio TIG JEPIKEG TTaPO-
YWYoug.

MNa Tapddeyua ag TAPoupEe To PEyeBOC TTUKVOTNTA VOGS OTEPEOU TWHATOG TToU diveTal atrd Tnv:

_dm
P v
AV TO QVTIKEIUEVO TTOU PETPOUE gival OTABEPAG TTUKVOTNTAG P, TOTE EXOUME:
— _ 2 _ 2
—_ m _ 0p —o 0p 7
=—=,0p = ——om | +|—=——0V 1
Pov \/( om j ( Y J W

YT1roAoyiCoupe TIG JEPIKES TTAPAYWYOUG, Kal TIG avTikaBioTouue atnv e€icwan (1)
op 1 o0p m
om V' oV

AvTIKaBIOTOUPE PE TO «P» Ta PEYEDN, TO eEAyoulE KOIVO TTAPAYOVTA Kal TTOPAYOUME TO TTNAIKO,
OnAadr) To oXeTIKO a@AAua dp/p dIaIPWVTAG TO:

__rsm)? sV 5o sm 2 (V)
w-m T T =T () e
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Mpoooxn: Ta Yey£On Kal Ta OEAAPATA TTOU UTTEICEPYOVTAI GTOV UTTOAOYIOUO TOU OQAAUATOG TNG
TTUKVOTNTAG (M, Om, V Kai dV) gival o1 METEG TIHEG TOUG TTAEOV.

Avwon: e autd 1o TrEipapa, TpoodiopideTal n duvaun TNG avwaong atro Tnv Apxr Tou Apxiunon
o€ £va avTIKEiPevo, To oTToio BubileTal yéoa o€ éva uypo (vepd OTO TTEIPANE Jag).

Otav 10 cwpa civalr pepikwg f €€ oAokARpou Bubiouévo oe éva uypod, TOTE TO UypO OOKEI OTO
OWHA pia dUvaun TTPOG Ta TTAVW, ion PE To PAPOG TOU VEPOU TTOU EKTOTTICETAI ATTO TO GWHA.

AnAadn], To cwpa Bapoug Wi=m,-g, BuBiouévo oT0 Uypo, TT.X. €¢ OAOKAAPOU, dExETAI Jia dUva-
pN A=V, ry-g, 6TToU V;: 0 OYKOG TOU UYypoU TTOU EKTOTTICETaI KATA TNV BUBION TOU CWHATOG KAl Iy
n TTUKVOTNTA TOU UypoU.

Emopévwg n €vdeitn Tou dUVAPOPETPOU ATTOdIBEI TO «PAIVOUEVO BAPOGH
Tou owparog, A=W;-A. A

Av avapTtriooupe cwpa palag m kal dykou V atrd éva SuvauouEeTpo,
TOTE N €vOEIgn auToU Ba TTOIKIAEI avaAOYWV TWV €ENG TTEPITITWOEWV:

a) 6Tav To owua gival ekToG uypolu A=W, =m-g

B) 6éTav To cwya gival Katd éva pépog BuBiopévo oT1o uypd A=W4-Vge pyg L

y) 61av 10 cwpa givar €€ oAokAfpou Bubiouévo aTto uypd A=W,-V:p, g

0) 6tav T0 owua gival €€ oAokARpou BubBicuévo Kal aTnpideTal aTov TTUBUEVA Mo'g
o

A=W1 +ch)\+Wu

Av avTi va avapTriooulE TO CWHA OTO OUVANOPETPO, XPNOIMOTTOINCOUNE éva Cuyo, *éxoupe TIG
€ENG Cuyioelg: TO owpa my Bpioketal (a) ekTOG uypou Z=M-g, 610U M €ival n pada Tou doxeiou
ME TO vePO, (B) katd To Auicu BuBiopévo Z=M-g-¥2-V-p, g, (y) € oAokAApou BuBicpévo Z=M-g-
V-py g, (8) €€ oAokAfpou BubBiouévo kal akouuTrdel oTov TTUBPéva Tou doxeiou Z=M-g+m;-g.

<
«

|
!

—

O ) O

AvdaAuon Tou TrEIPpANATOG

\(0)

Omwg mpoavagépaue n Acknon A6 cuvduddlel TNV €£oIKEiwaN PE TIG JETPAOEIG DIOOTACEWV UG-
CaG KATT. O€ MIKPA QvTIKEIYEVA, aAAG Kal TNV €papuoyn UTTOAOYIOUOU OUVBETOU GOAAPATOG Kal
EKTIUNONG TNG £TTi HEPOUG CUVEITPOPAS TPAANATOG OTO CUVOAIKO, WOTE va avadelxBei To aduva-
TO onueio TNG ouvBeTng péTpnong. Autd Ba odnyouce oe BeATiwon OTO GUVOAIKO GQAAUQ PE
TTapéuBacn oto adUvapo onueio.

MNa tnv pérpnon dlaoTdoewy XpnaoiyotrolouvTtal épyava, yia PePIKG atmd Tta otroia 6Aol pog €-
XOUME EUTTEIPIA, OTTWG TT.X. N ATTAR HETPNON TOU PNAKOUG VOGS QVTIKEINEVOU (TO UWOG PaAg) OTToU N
KAQOOIKA «UECOUpa» apKei aTo TTPOCdIoPIoHS Tou. H pe peyaAlTtepn akpifeia pérpnon Twv dia-
OTACEWYV QVTIKEIMEVWY gival TTI0 oUVOETN TTEPITTTWON. [Na AVTIKEIUEVA BIAOTACEWY PEPIKWV EKO-
TOOTWV 1] KAl HEPIKWYV XIANIOOTWYV XPNOIUOTTOIOUVTAI T TTAXUMETPA KAl TO MIKPOWETPA QVTIOTOIXA.
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2TV TTapouca doknon Ba Ta XPnoIUOoTTOINCETE eTTavEIANUUEVA Kal Ba pdBeTe TNV Xprion Tou
Bepviépou TTOU TO OUVOdEUEl KAl TNV ETMITTAEOV akKpifEla TTOU PTTOpEl va oag TTpoa@Eépel. H pé-
TPNON TNG PAZaG PE KATAAANAO Cuyo, 0 TTPOGBIOPITUAOG TOU OYKOU TWV CWHATWY PE UTTOAOYIOUO
gival yéoa oTO avTIKEiuEVO TNG aoknoewg. Etiong, n duvardtnra Tpoodiopiopol TnG dvwong
TToU u@ioTartal éva ocwua Bubiouévo og uypod Pe Tnv Xprion Cuyod.

Bepviépog

[Pierre Vernier (1631)]. O BepviEPOG XpNOIMOTTOINBNKE APXIKA yia TNV PETPNON YWVIWV KAl hn-
KWV PE HEYOAUTEPN OKpPIBeIa atrd auTr) TTOU PITTOPOUCE KATTOIOG va OIAKPIVEl aTTO TIG UTTOdIaIPE-
o¢€Ig, T.X. €VOG xapaka. Exel dUo kAigakeg pia atabepr) kai pia kivnTA (Tou Bepviépou). MMveral
KAaTAAANAN xapagn Tng KAipakag Tou BepviEpou WOoTe va avTioTolxouv 10 uttodiaipéoElg Tou Bep-
viEpou o€ 9 TnG Kupiag KAipakag. Auto €D1ve TNV duvaToTNTa va eKTINNBEI e Avean KAGOPa TNG
Kupiag kKAiyakag pe akpiBeia 1/10. ZAuepa o1 utrodiaipéaclg yivovtal oto 1/20 (0.05 akpifeia) kai
Bepviépol uTTGpxouv Kal g€ AAAG ouoTAPATA PETPNONG TTI.X. YwVIWY. O TTpoadIiopIoudg yiveTal Pe
TNV QVTIOTOIXNON TNG TIMAG TNG KAIUOKAG TOU BEPVIEPOU PE TN KUPIWG KAIPOKA.

Mayxoperpo

MpwTta e¢eT@loupe TNV JIAKPITIKA IKAVOTNTA TOU BepviEpou, dnNAadA €av TTPOKEITAI yIO JETPNTIKO
pe diakpITikr) IkavotnTa 0,1 4 0,05 14 0,02 mm (TToAAEG @opég oupBoAileTar kar wg 1/10, 1/20 kai
1/50). AilaBaloupe Ta xINOaTd oTnv £vO<IEn TNG akivnTNg KAiJakag (Kavovag).

ALPANEIA

KYPIA KAIMAKA l

Alokpivoupe TToIa ypauuh atmd Tig diapabpicelg Tou BePVIEPOU ATTOTEAEI TTPOEKTACH TWV YPAU-
MWV TOU Kavova Kal atmoQaivopaoTe yia Ta dekadikd. ([poaoxr otn SIaKPITIKY IKAvOTNTA TOU
opydvou yia va atro@avBoupe opBwg TTOOA Kal Trola gival Ta dEKAdIKA wneia aTn uETpnon).

2 e KAOE TTEPITITWOT, TTPIV JETPAOOUME TO AVTIKEIMEVO, Ba TTPpETTEl va BeBaiwBolpe OTI o€ UNdevI-
KO TTax0G N €vdeltn oTo TTaxUPeTpo £triong undév (0), dnA. 0TI dev UTTAPXEI CUCTNUATIKO OQAA-
Ma. Av dgv gival undév, dlopbwvoupe appodiwg TIG HETPHOEIG JOG JE TO CWOTO TTIPOCNHO.

Ymrdpyxouv Kai GAAoI TUTTOI TTAXUMETPWY, QUTA PE «avaAoylKd poAdI», i JE YN@IOKNA OTTEIKOVION,
TToU OIEUKOAUVOUV TNV avayvwon TnG TINAG. Ta yneiaka Ogv gival kat” avAaykn akpifEcTepa Twv
KOIVWV TTAXUMETPWYV. ZTO TTAPAdEIYUA Yag n TiPN gival 27,35mm.

MikpopueTpo

XpNOIYOTTOIEITAI VIO HETPAOEIG TTAXOUG AETITWV AVTIKEINEVWY, OTTWGS QUAAA XapTi KATT. H akpipeid
Tou €ival TNG TagNg Tou 1/100 TOU XIAIOOTOU TOU PETPOU.
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AtroTeAcital atd éva oTaBepd UOEIBEG OTEAEXOG Kal €va oUOTNUA PIKPOUETPIKAG TTPOoWwONoNG Ku-
KAIKOU TupTTavou. To TuutTavo gépel Babuovopnon xapaka, o d¢ BepviEpog Exel avaTTTuxBei o€
KUKAIKI pop@n (Tuptravo 50 utrodiaipéoewv) pe TRV dpdaon kKoxAia. AUo TTEPIOTPOYEG TOU Tu-
MTTavou avtioToixouv o€ 100 uttodiaipéTElg KAl N avTioTOoIXN PETAKIvVNON Tou KoxAia gival 1 xiAio-
oT16. AnA. n petdBacn atd pia £vOeIn atnv emOuevn avTioToixei o€ pyetakivnon 0.01 xIAiooTa. ¢
KGOe TrePITITWON TIPIV METPACOUME TO avTiKEiyevo Ba Tpétrel va BeBaiwBolue o1 gg uNdEVIKO
TTAXog n £voeign eival oTto PIKPOUETPO €TTiong 0, dnA. OTI deV UTTAPXEI CUCTNMATIKO OQAAUA. Av
O¢v gival 0 avéAoya S10pBwWVOUE TIG HETPHOEIG HAG PE TO CWOTO TTPOCNUO. 2TO TTAPASEIYUA Hag
€0wW n TIPN gival 6.65mm.

Zuyog

210 Epyactripio xpnoigotroioUpue nAekTpovikoUg {uyoug. Baaifouv Tnv Acitoupyia Toug aTov TriE-
ConAekTpIoNO, OTTOU £XOUNE TTapaywyn TTOAU PIKPAG apxIk& Taong, avaloyng Ouwg TTpog TNV
duvapun TTou dEXOVTal o1 aIoBNTAPESG TToU £xouv ol Cuyoi auToi, dnA. To Bapog (éuueca palag -
TTOPEVWG) EVOG CWHATOG. H WIkpr auTr) Taon PeTa@pAadeTal e KATAANAG NAEKTPOVIKA KUKAW-
pata o€ wneiokA €voeign padag. O YnelokEG eVOEICEIG £XOUV TO TTAEOVEKTNA TNG AVTIKEIUEVIKNG
avayvwaong Tng TINAG TTou deixvouv, aveEdptnta ammd Tov TTeIpapaTioTr. Autd dev ouveTTayeTal
auTtépaTta Kal HeYaAUTePN akpiBela oTn YETPNoN VoG YEYEBOUG. TNV ETTOXN MAG UTTAPXOUV Cu-
yoi TTOAU peydAng akpifelag (avaAuTikoi ¢uyoi) atrd autoug TTou Ba XpnoiyoTroifoeTe o1o Epya-
atnpio PUCIKNG, TTOU TTAPEXOUV OKPIREIa dU0 OeKadIKWY WN@iwV TOU ypauuapiou o€ éva e0pog
METPNONG MATAG MEPIKWYV EKOTOVTASWY YPOUUAPIWV.

Meaipaparikn Aladikaoia
1. TMpiv &ekivroete, €CoikeiwBeite pe TN PorBeia Tou EmBAETOVTA OTN XpAON Tou BepviEpou
OTO TTAXUMETPO KAl TO JIKPOUETPO.

2. TpoadiopioTte TNV akpifeia yérpnong Tou K&Be opydvou. EAEyETE av To undév TNG €vdeiEng
QVTIOTOIXEI TIPAYMATI O INOEVIKO TTAXOG I UTTAPXElI OCUCTAMATIKO OQAAua (TT1600;). ZnUElw-
OTE TN TIUA TOU WOTE va dI0PBWOETE GUOTNUATIKGA OTO TEAOG OAEG TIG UETPHTEIS 0AG.

E€oikeiwbeite pe TNV xprion Tou Cuyou Kal TTpocdIoPioTE TNV aKPIREIa TTOU TTPOCQEPEL.

MNa 6Aeg auTéG TIG UETPAOEIG, Ba XPNOIYOTIOIEIOTE MIKPA QVTIKEIPEVA, OTTWG TN PAla Tou OTU-
Aoypdagou aag, TNV SIAUETPO VOGS KEPUATOG, TO TTAXOG TOU XAPTIOU TOU QUAASIOU OOG KATT.

MNeipapa 1
Métpnon S100TACEWYV HIKPWV AVTIKEINEVWV
[eSoikeiwon pe TRV XpRon TTaxupéTpou Kai {uyou]
1.  EmA&€Te Ta avTikeiyeva, Pe Ta oTroia Ba epyaadeite (Eyxpwuol KUAIVOPOI).
Me tnv BonBeia Tou TTaxUpETPOU (Kal TOU BEPVIEPOU), HETPAOTE TIG OIOCTACEIS TOUG.

ZuyioTe Ta cwpata atov uyd Kal KaTaypayTe TIG JETPNOEIG 00G O KATAAANAO TTivaka.

Mivakag 1.
EYXPWHOG “Yyog apefaiot. | Aidpetpog | aBeBaioT. Mada apefaioT.
KUANIVEpOGg h (mm) oh (mm) d (mm) od (mm) m (9) om (9)
#1
#2
#3
#4
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4. XpnOIYOTTOIWVTAG TO HIKPOUETPO, TTPOCBIOPIOTE TO TTAXOG TT.X. VOGS GUAANOU XapTIoU, 1) éva-
Ouo Képuara.
5. KaraypdwyrTe TIg HETPHOEIG 0OG O€ KATAAANAO TTivoKa.
Mivakag 2.
QVTIKEIPEVO TTax0g aBepaid-
(mm) NTa (Mm)
QUAAO xapTi
KEpua A
Képua B
Meipapa 2
NMpoodiopIoHOG TTUKVOTNTAG MIKPWYV CWHATWYV
UTTOAOYIONOG OUVOETOU OQAANATOG
1. MeTtpAoTe TNV Hada Twv PIKPWY CWHATWY PE ToV uyd Kal KATOXWPIOTE TIG TIUEG O€ TTiVaKA.
Mivakag 3.
m h d d s=md’/4 V=h*s
# (9) (cm) (cm) (cm?) (cm?) (cm”®) (g/em’)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
2. Mg Bdaon TG TTPONYOUUEVEG PETPATEIG, XApPALTe TO ypdpnua pala ouvapTAoel Tou OyKou
m=m(V) yia Ta dIaPOPETIKA QVTIKEIUEVA TTOU XpnoiuoTroifoare. ATTodWaTE TTPOCOXH O€ [Oo-
VAOEG Kal KAIUAKEG.
3. Ta onueia atrelkéviong TToU avikouv g€ idlo UAIKG (OnA. pe idia TTukvoTnTa) Ba TTpéTTel va

BpiokovTtal TTAvw o€ pia eubeia. AvTikeipeva dIa@opeTIKOU UAIKOU (GAANG TTUKvOTNTAG) Ba
Tpoadiopidouv AAAN euBeia. XapdgTe Tig avtioToixeg eubeieg. ATrd Tnv KAion Toug TTpoadio-
pioTe TNV TTUKVATNTA TOUG. Eival 6Aa Ta avTikeipyeva 1I8iag TTukvoTNTAG; ZXOMAOTE.
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A6 Ta o@daApata o pafa Kal o€ OYKO (MEOW TWV BIOCTACEWY TOU QVTIKEINEVOU), UTTOAOYiI-
OTE TO GUVBETO OQAAPQ OTN TTUKVOTNTA. YTTOAOYIOTE KOl TO OXETIKA TOUG OPAAUaTa dp/p.

ATTO TOUug UTTOAOYIOPOUG OaG OTa OXETIKA OQAApaTa, TTo1a aBeBaidTnTa (OQPAAUQ) TOU OYKOU
1 TNG PWAZaG GUVEICQEPEI TTIO TTOAU GTNV TIKI TOU OXETIKOU GQAAUATOG TNG TTUKVOTNTAG.

Ti Ba TrpoTteivaTe yia va BEATIWOEI 0 TTPOadIOPICUAGS TNG TTUKVOTATAG TWV CWHATWY;

MNeipapa 3
MéTpnon TNG Avwong MIKPWV CWHATWYV
Me tnv BonBeia Tou TpoTTOTTOINUEVOU CUYOU PETPNOETE TNV PAJA PEPIKWY CWHATWY YIa TIG

€ENG TTEPITITWOEIG: TO CWHA BpiokeTal (a) eKTOS uypou, (B) pEPIKWG BuBiouévo, (y) €€ olo-
KAApou BuBiouévo, (8) otnpileTal aTtov TTUBUEVA TOou doxeiou. KataxwpioTe o€ Trivaka.

Mivakag 4.

pala M oykoueTpikoU owAnva pe vepo (g)

apxikdg dykog vepou V (cm®)

6ykog V4 KUAivSpou (cm®) ekTAG uypoU

paZa my KuAivdpou (g) ekTOG uypou

£vdeign Cuyou m;y (g) YE TO WA piIcoBuBiopévo

6ykog V, (BuBiouévo TuRpa) (cm®)

€vdeign Cuyol m3 (g) YE TO CWHA OAWG BUBICUEVO

6ykog V3 (6Awg BuBiopévo) (cm3

évdeign Cuyolu my (g) YE TO CWHA OTOV TTUBUEVA

TUYKPIVATE TIC TIHEC QUTEC e TNV avTioTolxn Tiuf otov aépa. Exohidote  6(°C) p(kg/m®)
TNV dvwon TTou ugicTaTal éva ocwpa BuBiouévo ae éva uypd. Me dedo- +30 1.1644
pévo OTI n TTUKVOTNTA TOU aépa eival TTEPITTOU XIMIEG QOPEG MIKPOTEPN '

TOU vepoU OXOMNIGOTE KATA TT600 N PETPNON PAlag oTov aépa aviamo- +25  1.1839
KpiveTal oTn pada Tou cwuaTtog. H TTukvoeTnTa Tou aépa e¢apTtdral amo +20 1.2041
TN Bepuokpaaia Tou. EVOEIKTIKA TTapaBEéTOUNE TINEG TTUKVOTNTAG YIA OU- ’
v BeIg Beppokpacieg TePIBAANOVTOG: +15  1.2250

2XONIAOTE Ta ATTOTEAEGUATA GG UE QUTA TNG TTAPATTIAVW WETPNONG.

EpwTtioceig

Eivalr 6vtwg n dvwon og kaBe TepiTrTwon, n d1agopd oTo BAPOG TOU CWHATOG GTOV AEPa
Kal 0TO Uypo;

MNa éva avTikeiyevo Tou ITTAEEI (TTAAOTIKOG KUAIVOPOG) TTolo €ival To BAPOg TOU GTO UypPo;

BiBAloypagia
Halliday—Resnick: Topog | (Mnxavikn)
Serway: Topog | (Mnxavikr})
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Odnyigg yia TNV ypatrT epyacia

A.M. Emwvupo Ovoua

Aoknon Huepounvia aoknong Huepopunvia Trapadoong

Tunua (Qpeg) | YmeuBbuvog

Ocswpia

Mepiéxel pia oUVTOMN Kal TTEPIEKTIKN BewpnTik avagopd oTto Treipaya. (Mpoooxn, Ox1 avTi-
ypa@r Tou @uAAadiou) Mtropeite va @TIGEETE TNV OIKr) 0ag TTEPIANWN KdvovTag Xprion Kail GAAwv
BIBAiwV kal TTRywv TTou avagEpovTal otn BiBAloypagia, oto T€Aog KaBe Aoknong. H éktaon Tng
Ocwpiag Ba ptTopouce va givai (evOEIKTIKA) Wia, TO TTOAU OUO OeAIDEG.

Meipapariki p€60d0¢g — ZUOKEUN

Edw kdvete pia epiypaen Tng d1ATagNs — cUOKeUNG — peBodoAoyiag TTou XpnoIYOTTOINCATE OTO
EpyaoTtriplo. ZuvBwg ouvodeUeTal ammd KATTOI0 aXUa 1] o8I0 KAl Je OUVTOUO KAl TTEPIEKTIKO
Keipevo Treplypdete TnVv MNeipapatikh u€Bodo, TTEPITIOU O€ Wia aeAida.

Aladikacia — MeTpioeig

Ymdpyouv aTo QUAAGDIO yia va BonBdve otn dladikacia Aqyng Twv PETPACEWY. ZuvhRBwg o€
K@Be Aoknaon utrdpxouv TTavw atoé éva lMNeipapara. ‘ETor kaBe MNeipapa Ba pétmel va €xel Ta a-
K6AoubBa xapaKTNPIoTIKA:

o [livakeg peTprocwv

e YTroAoyiopoug — Z@aApata — ZTpoyyuAoTroinoelg — Movadeg

o [PaQIKES TTAPACTACEIG — YTTOAOYIONOI  KAioEWY

o AmoteAéopata - ZxO0Aa

TeAIKA aTOTEAEOHATA — ZUPTTEPACHATA — ZUYKPITIKA OXOAIA

Eival To TAéov Baoiké onueio TnG ypatrTig epyaciag. Ta armoteAéopara gival TTAéOV O€ HOPON
TENIKA YE TO OQPAAPA TOUG Kal TIG JOVADEG TOUG. INiveTal 0 ZXOMAOPOG o€ axéon UE TO TI YVwWPI-
Coupe NON atd Tnv BiBAloypagia. O1 atrokAioeIg aTTd TIG AVAUEVOUEVEG TINEG (TT.X. TO g ~ 9.81
m/s?) Ba Tpétrel va £EnynBolv TTOIOTIKA apXIKA Kal av gival duvatd Kal TToooTIKA. H KAQOGIKN
avaypa@n 0TI «Ta ATTOTEAETUATA ATTEXOUV ATTO TA AVOUEVOPEVA KAl TOUTO OQEIAETAlI OTA OPAA-
HOTA TWV OPYAVWV» KATT. BEV gival TTPOPAVWIG ATTODEKTH ETTICTANOVIKA av TO OPAAPA 0dg eV TO
KaAuTrTEL Mpétrel Tapdyovreg TTou eTTnNEEAOUV Pia PETPNON va €€nyouv Kal PE TO CWOTO TTPO-
ONMO TOUG IoXUPICKOoUG aag. MNa TTapddelyua av 1o g To Bpeite PeyaAlTepo Kal AETe OTI TOUTO
o@eileTal d16TI UTTAPXEI KAl N avTioTaon Tou aépa oTtn dladikacia TNG TaAAAvTwaong, TOTE AuTo Ei-
Val JEV OWOTO WG TTPOG TO OKEAOG OTI TTpAyuaTl eTTNPEeadel TNV péETpnon TG T, aAAd eival AdBog
€€fiynon aTto 611 To BpNAKATE PEYOAUTEPO aPOoU N avTioTaon Tou aépa odnyei o€ auénan Tng Tre-
p16dou T Kal eTTOPEVWG o€ PIKPOTEPN TIUA Tou g! MNpocoxr Aoirév ota cupuTrepdopuaTtd oag.

ATmravrioeig oTig Epwrhoeig Tou @uAAadiou

MpooTraBeite va atmraviioete oe 6Aa Ta EpwrtApara. H BiBAioypagia TTou TTapatiOetal prropei
va BonBnoel. e kaBe TrepITTTWoN 0 EMRAETTWV PTTOPEl VO 0ag £€nyRael JETA TNV OWOTH aTTd-
vTnon.
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Acgiypa ypatrtig epyaciag

A.M. Emwvupo Ovopa

201100111 Matraddkng "ewpyiog

Aoknon Huepounvia doknong Huepopnvia Trapddoong
X1 8/11/2012 15/11/2012

Tunua (Qpeg) | YmeuBuvog
11:30-14:00 N. MapaAouykog

MeipapaTikn empepaiwon Tou vopou Tou Hooke

Eicaywyn

H duvapn 1Tou aokeital 0’ éva EAAOTIKO OWHA, OTTWG £va KOIVO OTTEIPOEISEG EAATAPIO, ETTIPEPEI
TTapaudpPwaon Tou gival avaAoyn tng dUVAUNG QUTHG Kal TTEPIYPAPETAl PIE TOV YVWOTO VOUO
Tou Hooke: F =—k-x

OTTOU TO X TTOPICTAVEI TNV ETTIPUAKUVON 1] TNV CUMTTIECN TOU €AaTnpiou yUpw atrd Tn 8€on 100p-
poTTiag Tou Kal To F Tnv ackoupevn duvaun. H o1aBepd avaloyiag k TTou XapakTtnpilel To €Aa-
OTIKO OWNA ovopadeTal OTnV TTEPITITWOTN auTrh oTaBepd Tou eAaTnpiou.

MNa v meipapaTikh empeBaiwon Tou vouou Tou Hooke xpnoiyoTroigital n didragn Tou oxfiyo-
T0G, N omroia TrepIAapBavel afapég eAatipio oTabepdg k kal ouoTnua avaptnong Bapoug. H ka-
TAKOPUPN ETTINAKUVOT TOU EAQTNPIOU PETPATAI PE PETPOTAIVIO TTAPAAANAQ TTPOG Tov Gfova Tou.
MNa yvwoTtég paleg m, duvartal va JYETPNBEI N €TTIPAKUVON X TTOU TTPOKAAELITAI OTO EAATHPIO OTTO
TO BAPOG TOU CWHATOG Kal £€Tal va eAeyxBei n ypaupikOTnTa Tou vouou Tou Hooke.
Otmrwg atmodeikvueTal, n eAeUBepn Kivnon piag avaptnuévng pualag ival yia apuovi-
KR TAAAvTWON, N TTEPIOdOG TNG OTToIaG OXETICETAI e TNV OTABEPA TOU eAaTnpiou é-

Ow TNG OX€0NG
T= 27[-1/%
k

oav aueon amdéppola Tou vopou Tou Hooke. Métpnon, Aoirév, Tng Tepiddou TnG Ka-
TakOpUPNG TaAdvtwong T yia dedopévn ouvoAikr pafa M utropei va Tpoodiopioel
TNV oT10Bepd Tou eAatnpiou. EE GAAou, N ypauuikn €€apTnon NG PAdag amod To TETPAYWVO TNG

mepi6Sou (M ~ T?) amoteAei pio GAAN €TTOARBEUGT TOU VOLIOU.

AR AR

O1 dUo auTég e€iIowoelg divouv dUO TPOTTOUG, EVTEAWG dIAPOPETIKOUG, TTPOCdIOPICHOU TNG OTa-
Bepdg Tou eAatnpiou kal emBeRaiwong Tou vopou Tou Hooke. Z1a emopeva avaAuovTal ol dU0
auTéG HEBODBOI KaBWG Kal N O1ad0an GPAAUATWY ATTO TIG HETPOUUEVEG TTOCOTNTEG.

EmmpocBiTwg, ypdgovTal o1 OpIouoi TwV BACIKWY EVVOIWY, MEYEBWV KAl QAIVOUEVWY TTOU £&€-
TalovTtal oTnNV AoKnaon.

MeBodoAoyia

MéBodog A

ZUpewva pe TN pEBodO auTh, BETovTag atrOAUTEG TINEG OTa PeEyEBN Tng dUvaung Kai Tng amo-
aTaong, yia Tnv atabepd k Tou eAatnpiou 10XUEL:

:ﬂ:|m-g| - k:m~g
M x

k

(1)
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Katd ouvétreia, o TUTTOG yia Tov utToAoyIoué Tng S1adoang Tou OCPAAUATOG

2 2 2
eival ok = (a—ké‘mj + a—ké'g —i{a—ké‘xj
om og ox

ak_ﬂ ok mg

6g_x’ ox x?

oedopévou o1 — =
m

ypageTal: ék=\/(§5mj +(ﬂ5gj +(m—‘2g§xj _mns (5_””) +£@J +(@j . o-
X X X X m g X

TTOTE TEAIKA TO OXETIKO OQAAUa TNG oTaBePdg Tou eAartnpiou diveTal atrd Tn oxEon:

2 2 2
ok om ox
— == + @ +| — (2)
k m g X
Mapatnpolpe atd Tn OXEON auTr, OTI TA ETTi JEPOUG OXETIKA OPAALATA TWV PETPOUNEVWY TTOCO-

TATWY M Kal X, KABWG Kal TG €MTAXUVONG TNG BapuTnTag g, utreigépyovTal I00dUvaua aTov
TTPOGOIOPICHO TOU OXETIKOU OQAAUATOG TNG OTABEPAG TOU eAaTNpiou K.

8k§
X

MéBodog B

H mrepiodog T evdg aBapous ehatnpiou ouvdéeTal e TNV oUVOAIKA avapTtnuévn pala M kai Tnv
oTaBepd TOu eAaTnpiou k péow TNG OXEONG:

2
T=2r. M o k:47[—2M (3)
\ k& T

Métpnon katd ouvéTTela ThG TTEPIOBOU YIO YVWOTA avapTnuévn Jada eTITPETTEI TOV UTTOAOYIOUO
NG 0TaBEPAG Tou eAatnpiou. To ceAApa oTnv TTEPITTTWAON auTrh Ba diveTal aTTd Tn oxéon:

2 2 2 2 2 2 2 2 2
5 = (ﬁwj +£%5r] ~ 7|+ 4”325T _Ar M [‘Wj +(2£)
oM oT T T T M T
O1roTe TEAIKE, TO OXETIKGO OQAAUa TNG 0TABEPAG Tou eAaTtnpiou utroAoyileTal:
) 5
— = — +| 2— (4)
k M T

ATTO Tn Ox€0N auTh QAIVETAl TTWG TO OXETIKO OPAAUA OTNV TTEPIODO £XEl BITTAACIO CUVTEAEDTN
BapuTtnTag atod Tov avTioToIXo TNG PAdag oTov TTPOCdIOPICHO TOU K.

ExTipnon ZeaApdtwyv

O1 KUPIOTEPEG TTNYEG TWV CUCTNHATIKWY CQAAPATWY TTOU UTTEICEPXOVTAI OTO TTEIPANA AUTS PTTO-
poUV va XwPIoTOUV OTIG TTAPAKATW KATNYOPIES:

1. ZedAuata Avayvwong & Akpifeiag Twv Opydvwv
2. Z@aAyarta BaBuovounong

3. Zg@aluarta Opyavoroyiag (Mala Tou eAatnpiou)

4

Z@aAgaTa aoTAbunTwy TTapayoviwy (avTioTaon agpa, Bepuokpacia, KATakopupo TaAd-
vTwaong)
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Téoo yia Ta oedaAuata avdyvwong (akpiBeiag opydvwy), 600 Kal yia Ta oaApata Baduovéun-
ongG TwV PETPOUPEVWY QUOIKWY PEYEBWV Kal TwV UTTEICEPXOPEVWY OTO TTEipapa oTabepwy, Bpi-
OKOUWE OTI I0XUOUV TA TTAPAKATW:

duaiko >@aApa >@aAua Tutr. Trepioxn SVETIKG GO

péyeBog avayvwong BaBuovéunong METPNONG X PO

©¢on & =0.05cm | &x =0.02cm (3, 30) cm 0.002 < éx/x < 0.017
Maca om=0.005¢g | om=0.02¢g (10, 100) g 0.0002 < 5m/m <0.002

Xpdvog o =0.005s | oI =0.0055 (0.75,1.33)s | 0.004 < 6T/T < 0.007

Emt.Bap.g o =0.02m/s* |9.80 m/s’ dg/g~0.002

Mapatnpolpe atrd Tov TTapaTTdvw TTiVaKa TTwG N ONUAvVTIKOTEPN TTNY CUCGTNUOTIKOU OQAANATOG
UTTEICEPXETAI KUPIWG aTTd TN PETPNON TNG B€0NG TOU €AATNPIOU, KUPIWG VIO PIKPEG ETTIUNKUVOEIG.
Ta oTamoTIKG o@eAAPaTa Twv PEYEBWY auTwy Ba avaAuBoulv oTnv ETTEEEPYATIA TWV PIETPHOEWV.
ETriong, yia Tnv ekTipnon TUXOV opyavoAoyIKWV OQAAPdTwyY PHETPHONKE N Pada Tou eAaTtnpiou o€
m,=10.17(2) g .

Emregepyaoia MNeipapatikwv Aedopévwy

MéBodog A

2Up@wva Pe Tov vouo Tou Hooke n emprkuvon Tou eAatnpiou €ival avaAoyn Tng aokoUUEVNG
duvaung £ =m- g kai katd ouvéteia n oTaBepd Tou eAatnpiou Ba divetal Ao Tn oxéon

o _mg

X X

MNa yvwoTég péleg m yivetal y€Tpnon TnG ETIPMAKUVONG X TOU EAOTNPIOU £TO1 WWOTE VA UTTOPEI va
eAeyxOei n ypauuIKOTNTA TNG TTapatravw oxéong. MNa kaBe pdfa m, n amdéAutn 6€on x TTpoodio-
piCeTal 5 uVOAIKG Qopég (aTTd Toug avegapTnToug TTapatnenTtég A, B, C, D, E) kai TTpoodiopile-

TOI 0 YECOG OPOG KABWG Kal TO OPAAUA TOU X £ O X OTIWG QAIVETAI GTOV TIAPOKATW TTIVAKQ:

x (cm) _
m(g) A = 5 = = x+0x(cm)
0.00 £ 0.02 432 | 42.7 | 42.6 | 42.6 | 42.8 | 42.80 £ 0.11
20.00£0.02 |49.2|49.1|49.1|49.1|49.3|49.20+0.04
50.00+0.02 |59.2 | 58.6 |58.6 |589|588|58.80+0.12
70.00+0.02 |(61.8|61.7|61.7|61.8|61.9|61.80+0.04

100.00+0.02 | 74.8 | 74.7 | 749 | 74.4 | 74.0 | 74.60 £ 0.16

SN ouvéxela, BewpwvTac pia otabepr Tip g = 9.80(2) m/s? yia Ty emTayuvon g Bapum-
Tag, uttoAoyifeTal N agkouuevn duvaun F yia kaBe pdfa m kai ammd TNV EMPAKUVON TOU €AATNPI-
OU X — X, £GAyeTal YIO KABE PETPNON (£GAIPOUNEVNG TNG TIPWTNG) N TaBepA Tou gAatnpiou k. H

€KTIUNON Tou GEAAUATOG OTO K yiveTal atrd Tov TUTTO dIAd0oaNG OPAAUATOG (2) TNG TTEPITITWAONG
auTAg. O1 uttoAoyICOuEVEG TIMEG TTAPATIBEVTAI GTOV TTAPAKATW TTIVAKA:
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m .
m Sm B x—x & | g | & | k=&
3 — x (10°m) v — 2 | — X—X
(107kg) m (10°m) x | (Ms) | g 2
(N/m)
0.00 + 0.02 — 428011 | — — — — —
20.00%£0.02 | 0.0010 | 492.0+0.4 |64.0t1.2 | 0.019 | 9.80 | 0.002 | 3.06 % 0.06
50.00 £0.02 | 0.0004 | 588.0+1.2 | 160.0%£1.6 | 0.010 | 9.80 | 0.002 | 3.06 * 0.03
70.00%£0.02 | 0.0003 | 618.0+0.4 | 190.0£1.2 | 0.006 | 9.80 | 0.002 | 3.611 + 0.023
100.00+0.02 | 0.0002 | 7460+ 16 | 318.0+£1.9 | 0.006 | 9.80 | 0.002 | 3.082 + 0.019

MapatnpoUpe TTwG N GNUAVTIKOTEPN TTNYH OEAAUATOG OTOV TTPOCGOIOPIGHO TOU K €ival TO OXETIKO
o@AaAua Tpoadiopicuol TNG BE€0NG, KUPIWG OTIG WIKPES ETIMNKUVOEIG, OTTOU gival TNG TALEWS Tou
2%. H ypauuikétnTa Tou vouou Tou Hooke eAéyxetal OTn ouvéxela oTo ypdenua Aldvaung-
Emipfikuvong (agou cuvutroloyioBei kai n pada tou diokou m, =39.14(2) g) pe T péBodo

TwV ehayioTwv TeTpaywvwy. MapatiBetal o BondNTIKOG TTiVaKAG yIa TOV UTTOAOYIOHS TwV evOId-

MECWV TINWV:

m M=m+m, | F=M-g X
(10°kg) (10° kg) (10°N) | (10°m)
0.00 £ 0.02 39.14+0.02 | 383.6+0.8 |428.0+1.1
20.00+0.02 |59.14+0.02 |579.6+1.2 | 492.0+0.4
50.00+0.02 |89.14+0.02 |873.6+1.8 | 588.0+1.2
70.00+0.02 | 109.14 £0.02 | 1069.6 £ 2.2 | 618.0+ 0.4
100.00 £ 0.02 | 139.14 £ 0.02 | 1363.6 +2.8 | 746.0 £ 1.6

H ypagiki TapdoTtacn g ackoluuevng duvaung F ouvapTrioel Tng amdAUTNG B€0NG X Tou €Aa-
Tnpiou SiveTal OTO TTAPAKATW YpAPnuaA:

mg [10° N]

F

1400 4
1200—-
1000-
soo-
soo—-
400—-

200 +

0

Least Square Fit
F =-0.96(12) + 3.16(21)*x

T T T T T T T T T T T T T T T T T T T 1
300 350 400 450 500 550 600 650 700 750
-3
x [10° m]

O 1TpocdlopIouodg Kal N xapagn NG eubeiag eAaxioTwy TETpaywvwy Yivetal hge Tnv BoRdeia Twv
YVWOTWV TUTTWYV. OLwpwvTag pia eudeia TN poperis ¥ =a+ b - X ouumAnpwveTal 0 TTAPAKA-

Tw TTiVOKAG Kal a1ro Ta €T pépoug abpoicparta TTpoodiopifovTal oI oTaBePES a kal b he Ta avTi-
oToixa c@dAuarta da kal &b avtioToixa.
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i X, Y; X,-Z XY,
1 428 383.6 183184 164181
2 492 579.6 242064 285163
3 588 873.6 345744 513679
4 618 1069.6 381924 661013
5 746 1363.6 556516 1017246
N=51 > x =2872| > v =42700 | > X ?=1700432 | ) X -V, =2641282

XD QY- X, ) XY, 17094324270 28722641282

= 107° =-959-10° N
NY XE->X, DX, 5.1709432 — 2872 - 2872

a

. N-> XY, - X,->'Y, 5.2641282—2872-4270

_ . ~3.156 N/
N-Y X7 X,-> X,  5.1700432 28722872 "

Mo 70 OQAAUOTA TwV TIAPATIGVW OUVTEAEOTWV uTrohoyiletal da =123-10° N kai
ob =0.21 N/ m ."E1o1 n euBcia eAaxioTwV TETPAYWVWY €XEI TNV AVOAUTIKF HOPPN:

Y =-0.96(12) +3.16(21)- X
A6 Tn oxéon auTh gival TTpo@avég TTwg N oTaBepd k Tou eAatnpiou IcoUTAl UE

k=(316+021 )Y = [%j =0.07
m Stat

H Tiur Tou n euBtia ehayioTwy TeTpaywvwy TéPVEl Tov opidovTio agova (¥ =0) avmioToixei oo
PUOIKO PAKOG Tou eAaTnpiou (xwpig eaoknan otroiaadrroTe dUvaung) Kal IcoUTAl JE:

—(~960-10°) N

=0.303 m oTnVv ouykekpIpEvN TTEPITITWON.
316 N/m 1V OUYKEKPIHEV Trepimreaon

Mépav Tou oTaTIOTIKOU OQAAUATOG TTOU idETAI GTOV TTAPATTAVW UTTOAOYICHO TG TIUAG Tou K,
KAvovTag XprRon Tng oxéong (2) yia tnv d1ddoan GPaAPdTwy YiveTal Yia EKTINON TOU CUCTHHA-
TIKOU o@AAparog Tng peBddou auTrig. MNpog ToUTo XpnoipoTTolouvTal TIUEG aTTd TOV TTponyouU-
MEVO TTiVaKa TwV 0@aApdTwy avayvwaong kai Babuovéunong:

(ﬁ] = \/(@j +[§J +(éJ =+/0.0022 +0.0022 +0.017% = 0.017

k m g X

OTTOTE N TEAIKA TIUN TOU K 1I00UTAI WE:

stat —

k=(316+021,, +005,)" = (3.16+0.22)""
m m

To OuvoAIKO GQAAPa TNV TTAPATTAVW £KOPACN TTPOEKUWE aTTO TNV TETPAYWVIKN dBpoion Tou
OTATIOTIKOU KAl CUOTNPOTIKOU OQAANATOG:

S, =K’

+ k2, =+/0.21? +0.05% =0.22

stat
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MéBodog B

H pébodog authy duvatal va TTpoadiopioel TNV oTaBepd Tou eAaTnpiou PETPWVTAG TNV TTEPIOSO
NG TOAAVTWONG Yia SI0POPETIKEG NACES. ATTO Th OXEON

2
r=2z M o k=4”—2M
k T

gival TTpoPavES TTWS To TETPAYWVO TNG Trepiddou T' Zkau N OuvoAIkr péala cuoTiuartog M (avap-
TWHEVN Wada m kal pada diokou m) £XOuV Ypauuikr gapTtnan. MNa tov KaAUTEPO TTPOCdIopI-

OO TNG TTEPIGDOU YiveTal Xpovouétpnon 10 epiddwyv o€ 5 aveCdptnTeg PETPNOEIS. YTTOAOYICE-
Tal, OTTWG Kal TTPONYOUNEVA, O JECOG OPOG Kal TO GQAAUQ TOU:

10-T(s) _
m(9) 10-(T +8T)(s)
A B C D E
0+0.02 700| 664 | 716 | 745 | 7.35 712+0.14

20 +£0.02 810 | 810 | 8.11 8.10 | 8.14 8.11 £ 0.01

50+0.02 |10.38 | 9.77| 9.86 | 10.16 | 9.89 10.01 £ 0.1
70+£0.02 | 11.32 | 10.38 | 11.22 | 11.51 | 10.45 10.98 £ 0.23

100 £0.02 | 12.89 | 12.26 | 12.42 | 12.11 | 12.45 12.43+£0.13

AapBavovtag aTnv ouvéxela Ut oywn Kal TNV Treipapatiké mpoadiopiduevn pdla Tou diokou
my, =39.14(2)g , oupuTTANpWVETal O TTAPAKATW TTIVAKAG Kal UTTOAOYIZeTal yia KGBe péTpnon n
oTabepd TOU eAaTnpiou:

M=m+m, | M T+ST T 47
)

= M

3 N k= B — (N/m)
(10°kg) M (s T T

39.14+£0.02 | 0.0005 | 0.712%0.015 | 0.021 | 3.07 £ 0.13

59.14+£0.02 | 0.0003 | 0.811 £0.005 | 0.006 | 3.56 * 0.04

89.14+£0.02 | 0.0002 | 1.001 £0.010 | 0.010 | 3.52 £ 0.07

109.14 £ 0.02 | 0.0002 | 1.098 £ 0.025 | 0.023 | 3.56 £ 0.16

139.14 £ 0.02 | 0.0001 | 1.243 £ 0.015 | 0.006 | 3.57 £ 0.04

To oxetikd o@aAua TnG TTEPIGAOU STIT eivar auté Trou Kupiwg kaBopilel otnv diadoan Tou
OQAAUATOG TOV OKPIP TTPoadiopioud TNG oTaBepdg Tou eAatnpiou k. OTTwg @aivetalr amd Tov
TUTTO 810000NG OPAAUATOG (4) KaI Je BAan TIG TIMEG TOU TTAPATTAVW TTiVaKA, OTTOU:
oM 6T . Sk . T
— << —, IoY0El — ~2—.
M T k T
TZ
O1wg avaeépdnke Kal TTPoNyouuévwg aTo ypdenua M cuvapTtrioel Tou 172 QAVOUEVETAIl IO
T

T2
ypauuikn e€dptnon (M =k - 172 ), N KAion Tng oTroiag TTpoaodiopidel To k.
T
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1404 Least Square Fit

m+m, = -0.006(3) + 3.74(12) T/4x’
120

N

o

o
|

m+m, [10° kg]
3
1

(o2}
o
|

40 -

T [s)
Epapudlovrag Tnv euBeia eAaxioTwv TETpAywVwWY oTa PeyEON autd BpiokouuE TNV EKQPaon:
Y =(-0.006+0.003) + (3.74+0.12)- X
aTr’ OTToU TTPOCBIOPICETAI O CUVTEAEDTHG TOU EAATNPIOU:

k=@74+012 )Y o (%j ~0.03
m Stat

H oxed6v undeviki Tipn Tng otaBepdc a = —0.006(3) otnv gubsia Twv eAayioTwy TETPAYOVWY
Y=a+b X civai pia akéun empePaiwon Tou vopou Tou Hooke.

H ekTipnon Tou ocuoTnpATIKOU O@AAMATOG YiveTal, OTTWG KAl 0TV TTponyouuevn péBodo, ue
Bdaon Tov T0TTO (4) TNG d1AdooNG TWV CEAAPATWY KAl TINEG OTTO TOV TTIVOKA CQAAPATWY avAayvw-
ong Kal faBuovounaong. ZTnv TEPITITWOoN AuTH I0YUEL:

2 2
(ﬁj _ (‘%j +(2£) — J0.002% + (2.0.007)? =0.014
k), W\ i T

Kal TEAIKA, JETA aTTd TETPAYWVIKA GBpOoIoT OTATIOTIKOU KAl CUCTNUATIKOU O@AALATOG:

stat —

k=(374+012 =+ o.oesmﬂ - 3.74+013) Y
m m

v pébodo autr dev £xel Anedei kKaBoAou uown n pada Tou ehatnpiou m, =10.17(2)g. H

Karavoun Tng pAacag Tou eAatnpiou oTnv dppovikr) TaAdvTwaon gival éva dUoKoAo TTPORANua 10
OTT0i0 EEEPXETAI TWV OPiWV TNG TTAPOUCag avaAuang.

O©¢AovTag va TTpooeyyiocoupe Ouwg TNV KateuBuvon piag mlavrg diopbwaong oTnv TIPA Tou K,
MTTOpOUUE va Bewprooupe TTwg éva KAGoua Tng Yadag Tou eAatnpiou TTpooauldvel Tnv pada
2

Trou TahavTwvetal. ‘ETol otnv oxéon k = T0 M Ba TTpéTTel va PEIwBEl KaTd TO TTOGOOTO

TZ
auTd, divovTag PIKPOTEPES TIUEG YIa TNV 0TaBepd Tou eAaTtnpiou k. Mia péon d16pBwon Tng Tdage-
wg Tou 1/4-m_~2.5g omv ouvohiki pada Twv M = 80g empéper d16pOwon aTo k peyahU-

TeEPN ToU 3%. Mia Tétoia S16pBwaon OUWG £XEl 0AV AVATTOPEUKTN CUVETTEIA TNV alénon Tou ou-
OTNUATIKOU OQAANATOG.
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TeAika Zuptrepdopara — Naparnpnoeig

ATTO TIG dUO avedpTnTeG HEBOBOAOYIKA PETPAOEIG TTPOOdIOPIoTNKE N 0TaBepd Tou gAaTnpiou k
Kal EAEYXONKE N YPOUMIKOTNTA TOU vopou Tou Hooke. Or Tiuég TNG oTaBepds Tou eAatnpiou TTou
TTPOCOIoPIOTNKAV TTEIPANATIKA CUVOWIZovTal TTAPAKATW Kal @aiveTal va gival cuuBartég Yetagu
TOUG.

Mé8osog A: [k = (3.16 + 0.21  + 005 )Y = (3.16+022) Y
: m m

stat —

stat —

Mé@odog B: [k = (3.74 £0.12, + O.OSWS)E =(3.74% 0.13)E
m m

To cuoTnuaTiké a@AAUa gival Kal aTig U0 TTEPITITWOEIG TO idIO.

ox
2Tnv pev TpwTn PéBodo n Bacikr) Tnyn Tou gival n aBepaidtnta otnv pétpnon Tng Béong —,
X

otnv &g delTeEPN, TOCO N ACAPEIQ GTNV PETPNON TNG TTEPIOSOU 7 600 Kal 0 TTOAAaTTAQCIa0TI-

KOG TTapdyovtag 2 otnv 01ddoon Tou OPAAUATOG €€ QITiOg TNG TETPAYWVIKNAG €€GPTNONG TOU K
atré 70 Xpovo. H deuTepn péEB0dOG £dwoe KAAUTEPO OTATIOTIKO OQAAUA, EVW TO TEAIKO OQAAUQ
TIPOEKUYE OTTO TETPAYBO6WVIKN ABP0IoN TWV ETTIUEPOUG TPAANATWY.

Z0voyn AaTToTEAECHATWY KAl TWV SUO0 THNHATWY

O1 TTeIpapaTIKESG TIUEG TTOU avVAAUBNKaV TTAPATTAVW TTPOEPXOVTAI ATTO TIG UETPAOEIG TOU ATTOYEU-
paTivoU TUAuaTog. lMNa tnv TAnpdéTNTa TNG avaAuong TTapaTifevTal Kal O avTiOTOIXEG UETPAOEIG
NG Béong x Tou ghatnpiou kai G TePIodou 107 amd To Mpwivéd TUAUA, KABWS KAl Ta OUYKE-
VTPWTIKA atroTeAéoparta aTov uttoAoyioud TnG oTabepdg Tou eAartnpiou k.

Mpwivé TuAua (9:00-12:00)

x (cm)
A B C D E
0+0.02 | 42.8 | 42.7 | 42.7 | 42.7 | 42.8
20+£0.02 | 49.0 | 49.2 | 49.1 | 49.0 | 49.1
50+0.02 | 58.0 | 58.6 | 58.8 | 58.9 | 58.9
70+0.02 | 65.3 | 65.0 | 65.3 | 63.0 | 65.5
100+ 0.02 | 74.9 | 746 | 744 | 746 | 74.8

m (g)

10-T'(s
m(g) (<)

20+£0.02| 805| 798| 883 | 821 | 9.14
50+£0.02 | 9.73 1092 | 984 | 9.73 | 11.96
70+0.02 | 10.83 | 11.96 | 11.57 | 10.83 | 14.14
100+ 0.02 | 12.19 | 13.00 | 12.11 | 12.30 | 17.28




Odnyieg yia TNV ypaTITH €Pyacia 65

ZUYKEVTPWTIKOG TTiVAKOG OTTOTEAEOUATWYV

MéBodog A (N /m) MéBodog B (N /m)
T”P,w'&/é k=3.077+0.015,, +0.05 | £=2.90+0.09,, +0.05
o k =3.08+0.05 k=2.90£0.10
f\T[O\g-UuaTlvé k=3.16+0.21,, +0.05 k=374%0.12,,+0.05
o k=3.16+0.22 k=374+0.13

MNa 6Aeg TIG TTAPATTAVW CUYKEVTPWTIKEG TINEG TNG OTABEPAG TOou gAaTnpiou k yiveTalr cupywnol-
OMOG TWV PETPAOEWYV Kal €EAYETAI UIA KEVTPIKN TIUA avaAoya Pe Ta €TMIUEPOUG COAAUATA, OUM-
Pwva Pe Toug TUTTOUG:

N
Zki-wi

k=—5—— otou W; = L 5
ZW[ (&1)
i k. | ok, w, k,-w,
1 |3.08]|0.05 400.0 1232.0
2 1290 |0.10 100.0 290.0
3 |3.16]0.22 20.7 65.4
4 |3.74]0.13 59.2 2214
N N
N=4 D w, =579.9 | Y kw,=1808.8

OToTE N KEVTPIKN TIPA Yia TNV 0TaBepd Kk uttoAoyileTal aTTO OAEG TIG PETPNOEIS ioN UE:

k=(3.12+004) Y
m

Eival rpog@avég TTwg 10 pIKpS OTATIOTIKO 0@AaAua Tng MeBddou A Tou TTpwivoU TURAPGTOG UTTEP-
KOAUTITETOI ATTO TO PEYOAUTEPO CUOTNUATIKG. MapdAa auTtd, divel TOV PEYOAUTEPO CUVTEAEOTA
BapuTtnTag oTnv €UPECN TNG KEVTPIKNAG TIMAG TNG OTABEPAC K.

OAa ta Tponyouueva ammoteAéouaTa cuvoyifovTtal Ypa@IKa OTO TTAPAKATW SIAYPAMA:

4.5+

4.0
3.5
E
E. 3.0 4 ¥
= [
1 — -
2.5 4
MPQINO TMHMA AMNOTEYMATINO TMHMA
2.0 T T T T T T T



Epy.®1 (2021-2022)

YmrevBupileTan 0TI o€ KGBE AOKNON €ival amrapaitnTn N €TAPKAS TTPOETOIPATia aTnv Bewpia oxe-
TIKWV EVVOIWYV, YEYEBWV Kal QAIVOUEVWY, TNV TTEIpAPATIKA didTagn kai diadikaaia.

Qpdpio: nuépeg & wpPeg
Sie§aywyng Epy.®1

A |Aeutépa 13:00-15:30 i i
o€1pd Kal ai@ouceg

B |Acutépa 16:00-18:30 SiE§aywyng aoKAOEWV

I [Tpitn 09:00-11:30 Tunua 1% KOKAOG c 2° KUKAOC
A1(2) | A2(3) | A3(2) = A4(2) | A5(3) | AB(4)
A1(3) |A2(26) | A3(4) $A4(28) A5(26) | A6(6)
A1(4) | A2(6) |A3(28) A | A5(3) | AB(4) | A4(2)

A [Tpim 12:00-14:30 !
2
3
=1 [Terdpn 13:00-15:30 4 [[A1(6) [A3(2) | A2(3) = |A5(26) A6(6) A4(28)
5
6

E |Tpitn 15:00-17:30

A1(26) | A3(4) 1A2(26) T [ A6(4) [ A4(2) [ AB(3)
A1(28)|A3(28)| A2(6) | | AB(6) |A4(28) |A5(26)

Z |Terdptn 16:00-18:30
Méutrmn 09:00-11:30

© |Méutrtn 14:00-16:30

Epunveia KwW3IKWV TUNHATWY (AOKAOEWV-0100UCWV)

1.X. A3(28) onpaivel 6T Ba kGvete TNV doknon A3 oTtnv aibouca 28, evw A3(2) onuaivel 6T
Ba kavete TNV idla doknon A3 aAAd aTnv aibouaa 2

O1 oTAAeg Tou TTivaKa ava@épovTal aTnv eEOouAada TTou Ba eKTEAEITE YIa AGOKNON

Zeipd: a) Katd tnv TpwTn £Bdoudada, Aol ekkivouv pe Tnv aoknon A1 (kai ol 6 aiBouoeg)
) Tnv deUTepn Kai TPiTN ELdOPAdA, OAOI ekTEAOUV TIG A2, A3 (3 KaI 3 aiBouaeg avTIaToiXwG)
Y) ZTnNv ouvéxeia, 6Aol ugioTavTal EEETACTN GTOV XWPO TNG ETTOUEVNG AOKNTEWS

0) META, KUKAIKA, ekTEAOUVTAI EVTOG TPIWV EROOUGdWY o1 uTTOAOITTEG aoKACEIG (A4, A5, AB)

AIBAOKWYV Kal OTOIXEIO ETTIKOIVWVIAG (TT.X. OVOMATETTWVUNO, ap.TNA., e-mail)
A1-A2-A3
A4-A5-A6

ZTOIXEi0 KATOXOU TOU UAAQSIoU (VIO TNV TTEPITITWON ATTWAEING TOU EVTUTTOU)
OVOUATETTWVULO @OIT.:
Api18uég MnTpwou: 2021 00......

e-mail:



