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MEAETH TOY MAI'NHTIKOY ITEAIOY XQAHNOEIAOYX -
«EAATHPIOY KYMATIZEMOY (SLINKY)» ME TO Vernier-LabPro
TO NEO XYXTHMA XYI'XPONIKHX AHYHX KAI
AIIEIKONIXHX XTA XXOAEIA TQN KYKAAAQN

Povueing Nikolaog
IIE04 Ap. Xnueiog -YrevOvvos EKDE Mijiov
4ekfekyk@sch.gr

NEPIAHYH

2y gpyacio. avti TPOTEIVETOL 1] YpHon Tov Véoy, ato. epyootipio. Pvoikwv Emotnudv twv Avkeiov twv
Koxlddwv, Zvotiporos Zvyypovikis Anyne kar Areikovions — Vernier-LabPro kai tov auioOntipo poyvyriod
mediov, oty peléty tov poyvnTikod mediov eviog tov elatnpiov kvuaticuod (Slinky) evée kard ovvOikn
OWANVOEIOOVG, UETAPANTOD AOYOD ap1Ouod GTEIPOV TPOS UIKOG. ZVYKPIVOVUE TH UEAETH TOD GWANVOELOODS ILE TO
abotua Vernier-LabPro (Siaéoiuo loyioré LoggerPro3) kot t uéodo ue to mo mworid cvotnuo ZXAA, to
ywaté Multilog-DbLab. O tirog tov uayviytikod mediov cwinvoeidoivg evidooetor oty vAn e Pvowkic B’
Avkelov, ouws amovoldel amod 1o, ayoliKkd. PiffAlo kol ToVG EPYaTTNPIOKODS 00NYODS N TEIPOUATIKY TPOGEYYION
00 Oéuarog. Apyika, pe ™ ypion tov aicOntipo puoyvntikod mediov Vernier (+-0,5mT), kataypdpovue tic
EVIAOEIS TOD UAYVHTIKOD Tediov o€ diapopes Béoeis oo peyalov (1M) unxovg elarnpiov kvuotiouov (190
oneipeg), mov tpopodoteitor ue orabepo pevuo 1,5A. EmPeforcoveror 1o ouoyevés medio koir otL n uéyiorn
évtaon B tov mediov tov elatnpiov-cwlnvoeidovs Ppioketor oto KEVIpo tov. Xe éva devtepo meipoyo yio 4
drapopetirég Tués évraong tov peduatog 0,5 - 1,0 - 1,5 ko 2,0 A, wov diappéer 1o owlnvoeidéc (Im), uetpdue
™my évtaon Tov poyvHTIKOD mEdiov B oto Kévipo tov Kou Jnuiovpydvrag cvoyetiouévo didypoupue B-1
emionuaivovue ) ypopurtj oxéon B ko1 1. Exavaloufavovue yio. dlro. tpia Srapopetika uijkn (0,75-1,25-1,5m)
700 (0100 owAnvoeidois. Tehika, emidéyovtag pio otabepn tu pedpatog y. 1,54 onueiwvooue v éviaon B,
yio. Tovg téoaepic drapopetikovg Aoyovg NIL (250, 190, 150, 125) xou onuovpyodue oaypoupo. B- NIL.
Emifefoichvetor n ypouuikij oyéon e éviaons tov uayvitikod mediov - B ovvaptijoer tov Adyov NIL (apifudc
onelpv wpog unxog). Ilapovoidletor éva evoeiktikd @vlAo epyooiag e 00nyies kai EPWTNOEIS YO UIA
epyootnpiokn aoknon mwov Go. katoypopel kou Oo peleta, o€ upion O100KTIKN Opa, TO UOYVHTIKO TEIIO TOD
OWANVOEIOOVG.

AEEZEIX KAEIAIA: Xvyypovikn Ayn kou Aweucovion, Vernie r- LabPro, Aoyiouixdé Vernier
- LoggerPro, AioOytipos Moyvyukov Ilediov, Moyvnriko Iledio, Zwinvoeidés, Elatipio
Kovuatiouod (Slinky), Hiexzpouoyvyriouog, @vowxyp B’ Avkeiov

EIZATQI'H

H pelém tov poyvntikov nediov Tov CoANVOEdDY HEYAAOL UNKOVG TEPAOUPAVETOL OTN
VA g Puowng B’ Avkeiov (Ale&dxng ka. 2000, Iodvvov ka.1999). O tOmog Tov GOANVOEWB0HE
duddokeTol yopig Tepapatiky eraindevon, Adym duokoriog Tng HETPNONG EVTAONG LOYVTIKOD
7ediov Kot 6g oVTd PIopovV Vo GVUPBAALOVY To ZVCTHHATO ZVYYPOVIKNG ANYNG Kot ATEIKOVIONG
(ZXAA) my. to yvoord MultiLog/DbLab (Podueing 2005) kot tdpo to «véo» Vernier-LabPro. To
Vernier-LabPro ovvévaler kot avtd mowkilovg ovaloyikovg Kot yneakovg oicOntipe,
Kkotoypagén dedopsvmv (LabPro) xar coyypovo, €0ypnoto Aoyiopikd Swyeiptong dedopévmv
(LoggerPro 3) og @1ikod, mopabupikd tepiBarlov. To 6VOTNUA KATAYPAUPEL GE TPOYLOTIKO YPOVO
NV €VTaoN TOL UOYVNTIKOD TEGIOL KOl TO AOYIOUIKO EMITPENEL TTOAD YPNYOPES KOl TOPAGTATIKEG
ovoyetioelg, 0nwg B ocvvaptioel I, kabmg koaw B cuvaptioet N/L. O aucOntipog poyvntikod
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nediov g Vernier, petpd mv kabetn og avtév cuviotdoa Tov poyvntikod nediov (Eyyeipidio
Vernier-LabPro 2004) ot Oyt v mopdAAnin ocvvictdoo Omwg petpd tov MultiLog/DbLab
(Eyyewpido MultiLog 2000). H dwapopd avt kdvelr yprioo kol to. 600 cvotiuote ZXAA
(Vernier-LabPro & MultiLog) og petproeig payvntikdv gawvopévov. To véo cvotnuo Vernier-
LabPro (eEomopdc tov 2005, péow ITEIT N. Aryaiov), oe Adkewa tov Nopov Kvkhadwv, mov dev
glyav efomhotel amd to YIIEII®, deiyver mo ouMkdg pe tepdotieg duvatotnteg enelepyaciog
dedopévav, AOY® Kot Tov oOyypovov AoytoHkoh Tov Kot ATICOVLE 1| EKTOOEVTIKY] KOWVOTNTO VO
TO eKUETOAAEVLTEL VT, O1OTL 1 «UN QIAKOTNTOY MTAV €VOG KVUPLOG AGYOG LN ¥pNomng Tov
MultiLog/DbLab (Bappokovong & Makpvavitng 2003). BéBaia, yxpeidletor 1 ovppors tov
EKO®E, ®ote vo uvdpyovv €0KOAO EKTEAECIIES TIEPOUOATIKEG EQAUPUOYEG O Ml daKTIKN dpa. H
gpyacio avtn, poli kot pe AN cvvadéhoov (Makpvovitng & Bappakodong 2005) éxet otdyo ta
TOPATAVE.

OPI'ANA — AIATAEEIXZ

e  FElompo Kvpatiopod (SlinkyR) og Zoinvoedég 190 onepdv, petafintov pnkovg (0,75
¢ ko 1,5m), avtictaong 6Q (TA.060.0)

e XVYomnua Vernier-LabPro/LoggerPro3 pe AiwcOntpa: Evtaong Mayvntikov Ilediov +- 0,3-
0,5mT (YynAng Evioyvong)

e Tpopodotikd cuveyovg pedpatog 0-20V, Pnelakd apmepdpeTpo, KOADILL.

o Xoptdvt Kot KOAANTIKN Tovia i oTpign Tov ghatnpiov, petpotowvio

T b A ” cOBUCINn
Tpogoboted Xapns Tdon( . ATrepopEtpe

TP

‘ T Atnpag Moywnreod Mediou T ¥ :"

Zyniua 1. [epopotiky oiaroln

Yvvdéovpe 10 LabPro otov H/Y xor tov awsOnmipa  Mayvntcov Ilediov, apod Tto
pvBuicovpe oe Yynin evioyvon, o€ €lcodo avoloyiki. AkoAovBovue Tn cvvdespoAoyio. TOL
Yyquotog 1 (Physics 2003). Xmmpilovpe to glatfiplo pe yaptdvie kot KOAANTIKN Towvie (un
Ay@YYLO VAMKE) 6To EMBUUNTA PKN Kot E6AYOVUE ToV atsntipa payvntikod mediov avapecsa
oTIg oneipeg kaBeTa gTov AEOVE TOL cOANVOEWOVC-eAatnpiov. O aedntipog petpd v évracn B
HayVNTIK®OV Tedimv KaBeT@Vv 6° autdv, 6TO UIPOoTIVO UEPOC TOV OV VITAPYEL AEVKT KOVKIdM Kot
delyvel v péyto T 6tav n Aevkn Kovkida deiyvel poyvntikd S (voto moro) (Eyyepidio
VernierLabPro 2004, www.vernier.com).

MEIPAMATIKH ATAAIKAXIA

e  Yuyvdéovpe 1 Sdtoén tov oynuotog. Avoiyovpe to LabPro otov H/Y pe 1o Aoyiopkd
LoggerPro. MoAg cuvdécovpe Tov auoOntipo LayvnTikov mediov otV ovaAoyikn €i6odo
CHI, to mpoypappo 10 avoyvopiler avtopata kot epeavifetar mivakog dedopévov Kot
ypaonuo B ovvapticetl ypdvov, IMvpilovpe 10 Sokdntn t0v awcbntmipa oe 0éon High-
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Magnetic Field x 200. Av 8¢ ovpe kdvovpe to id1o amd Pubuon Awsbntipov. PuBpuilovpe to
xpovo v my. 200 sec amd Xvlkoyn Aedouévav(Pordr) —>Bdon  yxpévov—>Pubuo
Agrypotonyiog 20/ sec,

e Y10 mpddro meipoapa 1 apod empunrkdvoove to ghatiplo oto 1m, pvBuilovpe To TPoPodoTiKd
mote 10 Apmepdpetpo va detyvet 1,5 A. Xe kdBe melpapo TpocEYOVLLE VA PNV AKOVUTGOVV Ol
oneipeg petald tovg. Mndevilovpe amd 1o Mndév v T tov B, Yo va punv €yovue
ouveloPopd amd To poayvntikd medio g yne. Koartdmwv, apov matioovpe v Evapén
YvAhoyng Agdopévov (Eicodog) eiodyovpe tov arcOntipa avdueso otig oneipeg, kabeta
otov G&ova, kot o€ dtdpopes BEGEIG TOL GCOANVOELB0VS (KEVTPO, d1dpopes BEaelg péaa, apyr—
€l0000g Kol PeTd £Em) Kot TOPOTNPOLLLE KaTaypdpovtag v évtacn B.

e X710 dghtepo meipapa 2 tomobetovpe Tov aisnTApa payvnTikKoO TESIOL GTO KEVIPO TOL
GOAVOEOVG Kal TO TPoPodotikd apyikd ota 0 V. PvBuifovpe 1o ypoévo ota 200 sec kot
apyiCoovpe ™ Zvikoyn Aedopévov(Eicodog) petafdiloviag apyd Ty Tdon Tov TPOPOdoTIKOD
£€w¢ 6tov 10 aumepopetpo dgiget 0,5 A, dmov apnvovpe va kataypagel B yia tovAdyiotov
40 sec. Metd cuveyiCoope ) avénon g tdong mote va £xovpe otafepd pedpa 1,0 A ya 40
sec kat o 1010 ywa otabepd pedpata 1,5 A ko 2 A, ko wéAt v 40 sec. ‘Etotl maipvoopue to
Suypappa B cuvaptioet Tov gpdvov, mov deiyvel cav «okoromdtion. Metd LapKApovLE TNV
meployn Omov £yovpe 10 TPOTO TAUT®, Tatdue o kovunt STAT (Etatiotikn) kot eppavileton
1 péon T tov B yua 10 0,5 A, 10 {810 kévovpe Yo o GAAa tpia Thatd Tov 1, 1,5 ko 2 A.
Amo Aegdopéva>Néa Mn Avtopatn Ziin dnpovpyovpe véa othdn 1 kot mpocbitovpue tig
TEGGEPIG TIUEG TOV PEVLOTOG OTOV Tivaka ypovos-B-1 otig katdAinieg Bécelc, Kot tot Exovpe
ko 11 Tipég B-1. Emidéyovpe Ewcayoyn2>Tpaghiuatog kot emdéyovps toug GEoveg X —
Pedpo(l) ko Y - "Evtaon Mayvntikod Ilediov(B), kévovtog khk mdve tovg kat puOuifovrag
Kot TV weployn Tav a&ovav, epeavifetat to dtdypappo B vs I Téhog, motape Ilpocappoyn
Tpappng ko eppaviCeton kot 1 khion g evbeiag B cuvapmoet I. £ cvvéyeia oto meipopa
2, emavolapfavoops to idto Pripata kot yio to GAAa tpio uikn (0,75 - 1 - 1,5m) 7Tov
GOANVOEW0VG Ko Tapvovpe Tig kKAoelg B — 1 kot yi” avtd. T T cvykekppévn Tiun tov
1,5 A am6 to kovuni STAT onuewdvoupe Tig avtiotoryeg Tipnés me B.

. Yav meipopa 3 emdéyovpe Apyeio > Néo , pridyvovpe véo mivaka pe TG péoeg Tipég B
(ywl,5 A) xou tovg avtiotorygovg Adyovg N/L (190/0,75 - 190/1 - 190/1,25 won 190/1,5 mov
glvar 250 — 190 — 150 —125 , avtiotoya) kot eppaviletar to didypappo B cuvapticst N/L
ko watdpe > Ipooappoyn Ipoppng

o T kabe kataypagn pog emhéyovue Apyeio = Anobikevon og: dvopa.xmbl

AIIOTEAEEMATA

Yto Ieipapo 1 vrd otabepd pedpo 1,5 A petpdue Kot mwopatnpovpe TV EVIacT TOL
poyvynTikod mediov pe tov arsntipa payvntikov nediov tov LabPro oto cwinvoedég pikovg 1m,
aAralovrag T Béom Tov acOntpa. Méyiotn T tev mepirov 0,34MT mapatnpeitoat 6To KEVTPO
Kot 1 T ot givan otabepn o€ OA0 TO COANVOEWES, emPefaidvovtag To opoyevég medio. XTig
dvo Gkpeg TOL 1 TN Yivetor mepimov M pion kot € M T elvar oxeddv  pndevikh.
Emonpaivoope 6t Eexivioape pundevifovtag v éviactn mov delyvel apyikd o TOAD evaichntog
aentipag, AOY® Tov YHoL poyvnTikoh mediov. O undeviopog tov awctntipa yivetor Tpv omd
KGO melpapo Kol £T61 APULPELTAL 1| GLVEIGPOPA TOV - YHIVOL TEFIOV, GAAG Kot TTESi®V YOp® amd
ToV TTayKo epyaciog (pevpota), kabng mbhavod mediov mov Hmopel Vo OPEIAETOL GE TOPOSIKN
EVATOUEVOVGO. LOYVATIOT] TOL gAatnpiov (eivarl amd 6idnpo) - 6T LETPTOELG.
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Yto [eipapa 2 petofdiioviag v Tdom Tpo@odociog, petafdilovpe pe apyd pvbud to
pevpa apywd ota 0,5A omov kataypdpovpe ™ B émg ta 50sec, petd oto 1A €w¢ ta 90sec petd
oto 1,5 A émg ta 140 sec kot téhog ota 2 A €mg ta 200 sec. IMapatnpodpue 611 oynpatifovron
otafepéc Twég By Tig téooeplg Tipéc pevpotog. Amd v emefepyocio HE  OTOTIOTIKY
enekepyaoia eppaviCovtar péoeg Tyég évraong B: 0,1133 — 0,2258 — 0,3372 kon 0,4526 mT yw
pevpata 0,5 - 1,0 - 1,5 kou 2,0 A, avtictorya. And Tig Tipég avtég eppavifovpe to didypoppa
ovoyétiong B - 1. And to évBeto avtd didypappa B vs I mapatnpovpe 611 to B cuvaptioet tov I
glvar ypoppukd (Zynual).

B ouvaprtnioel xpovou ot slinky Tmyial=05-10-15-20A

¥ =l Srmaminé Fra: TeheumiecMagnetic Field
a5
' Y iy 0,499 oro 1922 pey: 0,9683 oro 1741,1
o0& 04 péon niph: 04526 pzacic nph: 04527
5 - TuTT. arr.: 0,0025553 ThiBog onpsin: 466
] = 03
= U
= r -
= 1®
E o1 -
E ﬂD-DI LI e ey e e
2 0,4 oo o5 1.0 15 20
= <— (] [—)
2
£ o512, 0416
E
;} =] frmiemig Fi: Teheumio: Magnetic Field
=2 sy 0,3307 ore 119,0 pry: 0,3448 o1o 123,0
— 02 péan pf: 03372 peavic npA: 0,3372
g T, or: 00027665 ThABog onpsiny: 377
5 =] Ermamng Fie: Teheunio: Magnetic Field
sy 0,218 ore 75,70 pzy: 0,2311 oto 83,00
pEon npf: 0.2258 peavic nph: 0.2258
ﬁ T o : 0,0024268 ThABog onpsiny: 242
on =] rriomng Fio: Teheumio: Magnetic Field
ehy: 0,1074 ora 37,70 pey: 0,1192 o1o 41,10
pEon npA: 0.1133 pravie nph: 0,1133
TuTT. er: 0,0022224 mhABog onusiaw: 189
; ; ; ;

i T T ! | ! ! ! ! | ! ! ! ! |
u] 50 100 140 200

4= Hpdvog () —
Zynpa 2. Ieipopo. 2 - Aigypopua B — ypovov yio peduaza 0,5 - 1,0 - 1,5 - 2,04 kou fdoer avtod ddypoyio.
B —1I yia «elazijpio(Slinky) - cwinvoeidécy Im pijrovg

Enavoiappdvoope ta idwo koar dAlo tpio pnkn 0,75 1,25 kor 1,5M tov cmAnvoedods kot
dMUovVPYovE GUVOAIKA Técoepa daypdppate B cuvaptioet I yua ta téocepa avtd uikn (Zyrua
3). Metd tnv ypapiky tpocappoyn mapatnpodue 0t 1 kiion B/I givar 0,2895 - 0,2254 - 0,1755
ko 0,1573mT/A ywo o coAnvoedn 0,75 — 1 — 1,25 — 1,5m, avtiotoyyo. Iapatnpovue 6t ta
Sy pApLILOTO AVTE EIVOL OTOADTOC YPOUUIKE Le cuoyéTion 1.

Yav zmeipapa 3, and ta téocepa daypaupata B-I, onueidvovpe tig téooepic péoeg tinéc B
yw o 310 pevpa tov 1,5 A, mov givar 0,4288 - 0,3372 — 0,2659 «at 0,2315 mT yuwo to téocepa
pnkn. Emiong, and ta téooepa avtd pikn 0,75 — 1 — 1,25 - 1,5 m kot amd Tov 0 apBud onelpodv-
190 tov ehatnpiov vroroyiletatr o Adyog aplBuov orelpmdv avd povada pikovg N/L kot ivan pe
mpocéyyion: 250 — 190 — 150 — kon 125 oneipec/m, avtictoyo. Tehkd dnpovpyodpe ddypopipio
HE TS Tapamdve péces TIES Evtaons B cuvaptioet tov Adyov N/L. (Zyrnuo 4)
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B guvapinoel | og owAnvoedég 0,75m prkoug (Peupara 0,5-1,0-1,54)

=

y=mi

m{Slops]: 012695 mT/A

b{-Intercept): -0.005210 mT
Conelation1 000

= Linear Fit For. Teheuraio-Magnetic Field
=misp

05 10
Eviaom Peigaros (4)

15 20

r
-

B ouvaprioel | o8 cwAnvoeldeg 1m prkoug (Peupara 0,5-1,0-1,5-2,0A)

M Eoom

Magnetic Fie

= Mpoaoppoyr Mpapyis Mia: Teheuraia: Magnetic Field
y=mith
m{Khon): 02264 mTiA
biEragepsg Opog): 00002965 mT
Suayénan 1000

o
pul

T
10 15 20
Ewao Peiporog (4]

B ouvapinoel | og cwAnvoeidéc 1,25m prikoug (Peopata 0,5-1,0-1,5-2,04)

= Npooapyow Mpapung Mo TeAewtaio:Magnetic Field
= ks

Enaon Peinarog (4

15 20

miKian): 0,1755 mTia
b{Zraficpds Dpac): 0002734 mT
Tumgénon 1 000

B ouvaptnael | g owAnvoeldeg prikoug 1,5m (Peopara 0,5-1,0-1,5-2,04)

¥= ke

miSlape) 0.1573 mTik
g-intercapty -0,00371 2 mT
Comelation 1,000

“Linear FitFor. Tekeuraio:B - Evaan Mawmikol MNediau (mT)

AN -+
™ —
\ T
Ny
-
-—
T MEvaan Peoparag 15000
{//’ B: 0,2315 mT
T T T
00 05 n 15 20 25

Zynua 3. leipoua 2 - Aiaypouua B ovvoptiioer I yio. 1600€p0 ufxn tov 6wAvogidong apo. yia d10QpopeTIKONS
Adyovg N/L (250-190-150-125)

YIHOAOT'TXMOI

Y10 meipopa 1 emPefoardvovps: 6Tt €viOg TOL GOANVOEBOVG 1 HOPPN TOL Tediov eival
opoyevég, Kabmg Kot T puon T g évtacng B ot eicodo, og oxéon pe ) péytom yun B

TO KEVTPO.

Awmotdvovpe and ola ta doypaupate B — I weipapa 2 , 6t 1 B ovvapticet tov I givon
amoAOTOG Ypappukd (Zynua 3, svbeieg pe ovoyétion=1). Amd 10 meipapa 2 mopatnpovLe
KOA ypoppky ovoyétion peta&d B ovvapticet tov Adyov N/L, mov mpokvmtel omd Tig
Swpopetikég KAioelg Twv gubsidv B — 1 : 0,2895 — 0,2254 — 0,1755 ko 0,1573 ywe N/L 250 —
190 - 150 wou 125, avtioctowyo (Zynua 3). AAAG kot omd to meipape 3 oto dudypoppo B
cvvoptioel N/L, ywo 1o 6o pedua 1,5 A, mpokvmtel gvbeio pe moAD KOAY YPOLLUKT
ovoyétion B ovvaptioet N/L (Zynuoed). (ExPePoirdvovpe €161 TEPpApOTIKA TOV TOTO TOL
cOANVOEB0VG pe peydho pnkog B=po *N/L * 1)
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B cuvaptriael N/L yia cwAnvoeI8Eg TTou SlappeeTdl arro Peupa 1,5A

0B

w=mx+h
m{Slope): 0,001728
b{y-Intercepf): 0,005229 mT

YjLima:ar Fit For: Zulioyr Asfopsvow:B - Evioon Moy tikod Mediou
Correlation:0,9992

04

02

B - Evioon Moyvnricod Nediou (mT)

oo

u] 100 200
ML - ApiBpdg omaipowpikog (oTrEipsg/m)

Zynjua 4. Heipouo. 3 - Midypoyyo. B ovvaptijoer NIL

Xpnoyomowwvtag v kAion tov B/l = 0,2254 mT/A my. yio. t0 pnKog coAnvoedovs 1m, tov
apBud onepdv 190 to pnkog 1m, vroroyileton N pLoyvnTiky SOTEPOTOTNTO TOV KEVOV-0EPTL
po = 0,95%47*10-7 Tm/A. Ot ovtictotyeg Tiwég po vmoroyilovror 0,91, 0,92 wou
0,99*%47*10-7 Tm/A yia ta pnkn 0,75, 1,25 ko 1,5m. (Zynpa3). (ExPePordvovpe v KaAn
npocEyyion ot BeopnTikn Ty ¢ po =4n*10-7 Tm/A)

Me éva GAlo TpoOTO: YpNCILOTOLDVTOS TNV KAlon Tov B cuvaptioet N/L = 0,001754 mT*m
kot To pevpa  [=1,5 A vmoroyiletor M poyvnTiKn SamepaTOHTNTO TOL KEVOV-AEPA LO =
0,93*4n*10-7 Tm/A , mé pe oxetkd KaAn Tpocéyyion (Zynpa 4).

Eivat yv@o16 611 0 TOTOG TOL COANVOELB0VG 1oYVEL Yo ameipov PKOVG, aAAd Tpoceyyilet Kot
T LEYAAOL UKOVG GOANVOELdN vitd otafepd pevpia, kdtt mov emPefordveta.

D®YAAO EPTAXIAX
Bdoel tov mopandvm, divetar UALO epyociag pe 0dnyieg Kol KATAAANAEG EPOTNAGELS Yo

EPYACTNPLOKT GOKNGT OV HEAETH TOV TOTO TOV TOANVOEO0VG. LTO MEIPALO TPOG TOVG HobNTEG
O kataypdpetal 1o B cuvaptost Stapopetikdv Tydv I povo yio to 1 m pikovg cowinvoedés. o
Ta GAAG Tpio pNKM, amddg o Aapfdavovtot peTprioelg péong tiung B yia o 1610 pedpa tov 1,5 A.

210

@OAo Bo evoopatdvovtal: To mepdpota, £vag tivakag B cuvaptoet 8éong aicbntipa oto

payvntikd medio, ddypappa B cvvapticet I kar B cuvoprtioet N/L kot evdeiktikég epotmoets,
OmWG :

Amd 1L motevete 6Tt e€optdTan TO PoyvnTIKO MESIO0 TOL COANVOELBOVG, TOv gival TOAAOL
mapdAI Aol KUKAKOL ayoyol o€ OyeTkd peydho pnkog ; Amo Tu e€aptdror n éviaon
HoayvnTikob mtedion yopw and evfdypappo aymyo, amd Tt YOp® amd KUKAIKO aymyd; Ymapyet
KATL KOWO G€ AVTOVG TOLG TUTTOVE ;

Tt onpoivel opoyevég medio kol mog petaPdiietar 1 évroaon oe avtd ; ‘Eyxel onuacio ov
tomoBetn0ovv ToAAEG omeipeg o€ optopévo uiKog 1 av aAAALEL TO puNKog Vo otabepd apBpud
OTEPDV ;

Evooudtooe oto tetpddio tov mivake B ocvvapticer 0éomg kot ta Swypdppota B
ovvaptioet I ko B cuvapticet N/L (Enpota 3 ,4)
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o TJlwg petofdiieton n évtaon Tov mediov eviog Kot EKTOG TOV SMANVOEW0VS ; Eivatl opoyevég
1o medio ; Tlov &yovpe tn P€ylotn €VTAGT, TOL TN WIOT KOL OV UNSEVIKT ;

o TJlwg petapdriretar n évtaon B ocvvaptiost tov pedpotog I ; Inueiooe v khion g
ovoyétiong tovg. Iwg petapdiretar n B cuvaptioet tov Adyov N/L ;

e  EmBefordvetar o TOm0G T0V ®OANVOEW0VS B = po*N/L*T ; Yroldyioe TV TEPAPATIKY TN
HO a6 TOV TOPOTAVE TOTO Kol CUYKPVE TNV LLe TNV empnTikn T e.

e AV TEVIOOOLUE TO EAATIPLO-COANVOELDES OE TLYOIO0 UAKOG TG UTMOPEIS Vo TO VTOAOYICELS
aVTO, L€ TN TEPALATIKN LG SLATOEN, XOPIS VOL TO LETPNOELS LLE TO LETPO;

YYMIIEPAXMATA -TITPOTAXEIX

Yrdpyet d10popd otov TpOTO HéTPNong TV actntpov tov LXAA Vernier (uetpd kabeta o’
avtdv nedia) ko Multilog (petpd TapdAinia otov awcBnthpa nedia). To neipapo pe to glatipio
Kopotiopov-Vernier givar mo enontikd omd Ta mEPapaTe pe Tnvic Kol KAEITA cOANVOELN
Multilog (Povueing 2005). BéBowa o arcOntipag tov Vernier-LabPro dev pmopei vo petproset
evtdoelg B evtog mnviov, odd kot avtdg tov Multilog dvokora sodyetor oto ghotiplo, yoti
nmpénel vo. tomofetnBel £viog Tov Kot v otov dEova Tov. Oumg avtdg SopopeTikdc TpOTOC
pétpnong tov awctntipov tov Vernier koar Multilog ta kévet &icov ypnowa kat ta dHo.

AT0dEUKVOOVTOL 1) EVKOALD YPNIONG, O TEPACTIEG VITOAOYIGTIKEG KOl YPOPIKES SLVATOTNTES TOL
Aoyiopkov LoggerPro oe mapabuvpwkd mepidirov. To meipapa B cvvapticet tov 1 pmopet va
yivel pe Tawtdypovn xpnon astntpa aumepopétpon +-5A, mov duwc dev avayvoplldtav akdun
amd to cvotpo. [evikd o aenmpog poyvntikod wediov pmopei vo pehetnost payvntikd medio
YOp® 0moO aymyoLs, OAAG kot GAAG  poyvnTikG medio. Mmopel vo peTpNoEl Kaveig my. TIG
GUVIGTMGEG TOV YHIVOL HOyvNnTiKoD 7ediov. Av ta poyvntikG media eivol oyvpdtepa and ta
0,5mT, pvOuifovpe tov arsbntipa o yopUnAng evioyvong.
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