HAEKTPOMAYVNTIKEG ,{

duvapeicl keoanal

9.1 MayvnTiké nebio

Mayvntikry duvaun — Mayvntikd nedio — Evraon tou
uayvntikou riedlou

2Tnv nponyouuevn TA&En yvwploaue T uayvntkn duva-
un: ‘Evag payvrng 1} €vag nAEKTPOUayvi|Ing aokel payvntt-
k] dUvapn dvw oe AANOUG HaYVATEG 1] O€ avTIKEleva Tou
artoteAouvral and kAmnoto odnpopayvnTikd UAIKS, Onwg of-
dNnpPo, atodAL, VIKENLO KATT.

Eidape 611 évag Tpdrog yia va rieptypdgoupe T Sladika-
ola pe v omnola aokeital n payvntikr duvaun eivai n évvola
Tou payvntikouU nediou. ‘Etot, ya napddetypa, o payviimg i
0 NAEKTPOPAYVITNG TNG lkOvag 9.1, dnuioupyei yUpw Tou
éva payvntiko nedio. ‘Evag dAog pikpdg payvritng Bploke-

Eikéva 9.1
To HayVITIKG TESio ou MapdyeTal ané éva Tal HECA OTO PAayVNTIKO Ted{o TOU Kat dEXETAL AT’ AUTO TN
HayVITTN 1] NAEKTPOUAYVITTN, QOKEL HAYVNTIKY dpdon piag payvntikig duvaung.

SUvapn oToV HIKPO payvi. Qoté00, CUPPWVA He Tov 30 VOO Tou NeUTwva, aoKeitat

HayVNTIKY SUvapn Kat OTo PayVvrTn 1} TOV NAEKTPOUAYVITN
anod Tov HKPO payviTn. O payvitng 1) 0 NAEKTPOUAYVHTNG
Bploketal p€oa oto payvntiké rnedio ou dnuioupyeital and
TOV JIKPO HayvATnN Kat dExeTalL ar’ autdv duvaun. O@swpou-
pe, dnAadr, étL dUo payviteg alAAnAemidpolv (dnAadn
QAoKoUV SUVALELG) HEOW TWV HAYVNTIKWY Toug mediwv. O Ka-
B€vag ar’ autoug eival nyr| payvnTikou nediou, To oroio
aokel payvnrikr) duvaun otov dAAo. Mmopoupe va Ttoupe OTL
0 kaBévagq and Toug HayvrnTeq HETABANEL TIG IBLOTNTEG TOU
XWPOoU Ttou Tov MePIBAANEL, €TOL WOTE G’ OTIOLOJNTIOTE [a-
yviTn Bpebel p€oa o’ autdv v’ aokeltal payvntikn duvapn.
TomoB€Tnoe Yia UIKPY) hayvnTik BeAdva oe dldpopeq
B€oelq Kal anooTdoelg and ToV Hayvrtn 1j Tov NAeKTpoua-
yvATN. Mapatrpnoe 6Tl To UETPO TNG HAYVNTIKAG dUvaung
Tou d€xetal and To payvnTikod Tedio Tou payviTn HeTaBAN-
Aetal. Autdé onpaivel 8Tt To payvnTiko nedio eivat aAkou

Eikéva 9.2
MaikA ®apavtaiu (Michel Faraday) (1791-1867)

AYYAOG UOIKSG. Evag and Tous BepeNwTéG Tou LloxupOdTEPO Kal aA\ou acBevéotepo. Eni mAgov, kal n ka-
MAEKTPOUAYVNTIOHOU Kall {0WG O TILO oMUAvVTIKGG TEUOUVON TNC HAYVNTIKAG SUvApNG peTaBaMeTal, dtav aA-
TEPAUaTIkOg UOkog Tou 19ou aiwwva. Eloriyaye , , , , , ,
TG EWOLEQ ToU NAEKTPIKOU KAl TOU LayVNTIKOD Aaloupe TN B€on NG BeAdvag PEoa oTo payvnTiko nedio.
nediou KaBWQ Kal TWV SUVALIKOV YOAUUGOY. lMw¢ 6a urmopouoaue va nmpoodloploouue To UETPO Kal
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Eikéva 9.3
2e K&Be omueio Tou payvnrikoU nediou N dleubuvon
™G €VTaoNG CUUMITTTEL Je T KateuBuvon oty
orola TpooavatoAileTal n payvnTikr BeAdva.

Eikéva 9.4
OL duvapkég YPaUMEG TOU payvnTikou mediou
evog paBdépop@ou payvATtn aivetal otl
Eekivouv amnd To BOpeLo Kal KATaAryouv
0TO VATIO TIOAO TOU

™V Kateubuvon ¢ Uayvntikng duvaung rou aokel éva ua-
YVvNTIKG redio og ormolodnnoTe OwWUA MOU CUUTEPQLPEPETAL
oav uayvitng, kat to toroPetodue uéoa o’ auto;

‘Onwg oe k&be tapdpola epirmrwon, otn Uik, XPela-
{opaote éva Kavoupylo PUOIKO EyeBog, To omoio Ba pag
BonBdel oV NepLypaPry TNG HOPPNHG TOU payvnTikou Te-
Silou Kal CUVETIWG OTOV UTIOAOYLOWO TWV HAYVNTIKWV dUVAle-
wv, TTou agkouvtal art’ autd. Agou n duvapn eival éva didvu-

oMa, To Véo éyeBog mipénel va elival kat autd dlavuouaTikd.
To ovoudloupe €vraon ToOU HayvnTikou TTEdiou Kal TO CU-

BoAiCoupe ue B.

ota eivat n kateubuvaon G Evraong ToU uayvnTikou rie-
dlou; MNwe oxetiCetat n évraon ue ™ uayvntiky duvaun;

‘Exoupe oupgwvnoet 8TL n kateuBuvaon tng évrtaong o’
éva anueio Tou payvnTikoU nediou TautiCeTal pe TNV Kateu-
Buvon, amnd 10 vOTIo IPOoG TO BOPPELO OAO, ULAG ULKPNG
payvnTikrg BeAdvag ou loopporel étav Tortobetndel oto
onueio auto (eikdva 9.3).

Mévw oe kABe TOAO TNG HaYVNTIKAG BeAdvag aokeital pia
MayvnTikr duvaun. To YETPO TNG HayvnTIKAG dUvaung eivat
TIAVTOTE AVAAOYO TOU PETPOU TIOU EXEL 1) EVTACT TOU [ayvn-
TIKoU mediou oto onpeio autod (etkdva 9.4).

Auvapikég ypappég Tou payvntikou nediou

Me Tn BorBela PIKpWV HayvNTIKWY BEAOVWY UrmopoUe va
oxedldooue TNV KateUBuvon TG évraong evog HayvnTikou
Mediou oe MOANA onpeia Tou xwpou (eikdéva 9.4). Mapatn-
poupe OTL OAeg oL evidoelg ePATTTOVTAL OE YPAUUEG TTOU Ppal-
vovtal oav va Eekvdve and 1o BApeLo TIOAO TOU HAyVITN Kal
va kateuBuvovtal Tipog To VOTIO. AUTEG OL VONTEG YPALLER
ovoudZovral SUVAHIKEG YPAMMEG TOU LAYV TIKoU Tiediou.

‘O00 o KOVTd OTOUG TIOAOUG TOU LAY VI|TH TOTOBETT|C0U-
e éva payvntiko oo, Téoo peyalutepo Ba eival To pETpo
NG HayvnTikhg duvaung mou Ba dexBel and to nedio. Apaq,
oe onpeia kovtd otoug MAAoug, TO HETPO TNG EvTaong Tou
payvnTikoU mediou eival peyalutepo art’ 6Tt og onpela pa-
Kpld ané autouq. Napatnpoupe SUwg, OTL Ol SUVAIKEG
YPAUUEG TOU payvntikoU Tiediou elval ukvOTEPEG KOVTA
oToug TOAOUG KAl TILO apalég HaKPLd TOUG. ZUuUmePaivouE,
Aortdv, TL To PETPO NG EVTaomg Tou HayvnTikoU rediou ei-
val eyaAUTEPO eKEL TTOU OL DUVAUIKEG YPAUES elval TIUkvVO-
TEPEG Kal avtioTpopa.
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Eikéva 9.5
2TO XWPO METAEU TWV ETEPWVULWV
HayvNTIKWV TIOAWV dNULOUPYE(TAL OOYEVEG
payvntiké medio.

Eikéva 9.6
Xavg Kpiotiav ‘Epotevt (1777-1851)
Kabnyntg ¢uoiknq otnv Komeyxdyn mou pe
TO TepPipNpo Telipapa Tou AvolEe Toug opico-
VTEQG VLA TN MEAETN TOU NAEKTPOUAYVNTIOUOU.

Qorte, av yvwplloupe TIG SUVAULKESG YPAUUES EVOG Ua-
yvntikoU nediou, urmopoUe va oXedLAC0UE TNV EVTAoN

Tou (B) o Kd6e onueio Tou xwpou kat va anogavooupe yla
TO OXETIKO UyeBOG TOU PETPOU NG (Elkbva 9.4).

Ouoyevég uayvntiko medio

2TV elkéva gaivetal ) pop@r} Tou payvntikou rediou
Tou dnpoupyeitat peta&l evéog Bépelou kat evog vOTIou
OA\ouU, TIoU €XOUV TIG ETLPAVEIEG TOUG MAPAAANAEG Kal
anéXouV UIKEY) andotaon UETAEU TOUG.

O1 duvaulkég ypauuég Tou nediou eival mapdAANAeg
Kal éxouv Tepimou otabepr| MUKVATNTA, 08 KABE TIEPLOXT]
TOU XWPOU Tou ektelvetal HeTa&l Twv dUo TOAwv. Emo-
pévwg N évraom oe kABe onpeio Tou Tiedlou €xel aTabePT)
kateUbuvon kal pétpo. ‘Eva 1étolo nmedio ovopdletal
OMOYEVEG.

To nAeKTPIKG peuua gival mnyr yayvnrikou mediou.
To meipapa Tou Oersted

2tn ®uoikr ™g B MNuuvaoiou yvwploeg, kal meavwg
npayuaronoinoeg, To neipapa tou Oersted (Epotevr):
‘Otav mA\notdooupe évav aywyo mou dlappgetal anod nAek-
TPIKO PEUNA, OE LA JAyVNTIKY BEAdvVaA TIOU LOOPPOTIE, TIa-
patnpeouue otL artokAivel. MNdvw g ackouvtal HayvnTIKEG
duvdpelg. AnAadn YUpw ard Tov aywyod Exel dnpioupynoel
payvnTiko riedio.

QoTe, yUpw amd KABe aywyo, mou diappéeTal amod
NAEKTPIKO peUa, avanTUooETAl €Va HAyvNTIKO Tedio.

Katd ) die€aywyn Tou melpduarog tou ‘Epotevt, dla-
ToTWoape eriong Kal Ta eENg:

Eikéva 9.7

H ¢opd Twv Suvaukwy Ypauuwy eEaptdral and tn ¢opd Tou peUAToq.
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H katelBuvon g évtaong Tou payvntikou ediou avtl-
oTPEPETAL, OTAV AVTIOTPEPOUE TN POoPA TOU NAEKTPL-
koU peUaTOoq TToU JlappPEeL TOV aywyo.

O1 duvapikég ypappég Tou payvntikou nediou Tou dn-
ploupyel yUpw Tou 0 peupaTtopdpog aywyog, ivail
KA€I0TEG Kal rEpIBAANouV Tov aywyd. H katelBuvon
TOUG, POCdLopIZeTal Ao TOV TPOCAVATOALOMO JILAG i-
KPNG payvnTikiig BeAdvag, ou TortoBeTolpe KovTd
otov aywyo. Av avtloTPEPOouUE TN pOoPA TOU NAEKTPL-
KoU peUNATOG, O TIPOCAVATOALONAG TNG MAYVNTIKAG Be-
Advag, dpa Kat n KateUBuvon TwV SUVAULKWY YPAUMWY,
QVTIOTPEPETAL.

MayvnTiké nmedio mnviou B cwAnvoegidoug
21N duoikn Tng B* MNupvaoiou éuabeg nmweg Kataokeud-

Cetal éva rmvio. Kabwg emiong étL dtav To nnvio diappée-
Tal ané peUpa CUUMEPLPEPETAL AV UAYVHTNG.

lota duwg eivat Ta 1dLaitepa XapaxkTnpLoTikd Tou Ua-

yvntikou riediou rou dnutoupyeitatr and gva nnvio étav
Quto dlappEeetal ano NAEKTPIKO peuua;

To payvntiké medio Tou mnviou tapouaotdlel dUo on-

MAVTIKA XAPAKTNPLOTIKA:

OL SUVAUIKEG YPAMUES TOU PayvnTikoUu Tediou oTo E0w-
TepLkd Tou mnviou eivat oxeddv mapdAAnAeg eubeieq.
2Tnv nMePLoxn autr To payvntikd redio eival mepimou
opoyevéq: H évraor] Tou eival n idla oe k&Be onpeio, oto
£0WTEPIKO ToU Tmviou. H opoloyévela Tou Tediou kata-
otpépetal 600 MANOLAloupEe TIPOG Ta AKPA TOU Tnviou
(elkéva 9.8).

To payvnTiké medi(o Tou Tmviou oTov EEWTEPIKS TOU XW-
PO, Hotdlel e To payvnTiko edio evog paBdéuoppou
payvrim: To éva Tou AKPo CUUTEPIPEPETAL TAV BOPEIOG
Kal To AAAO oav VOTIOG HayVvnTIKOG TIOAOG (BAETe Kal TO
avtioTolxo kepdAato Tou BIRAlou duoikiig NG B MNu-
uvaaoiou).

= EA
= T, =

* o

-

Eikdva 9.8
To payvnriké medio evog mnviou. Mapatripnoe
ATl oL SUVAUIKEG TOU YPAMUEG elval KAELOTEG Kal
mepBAN\OUV TIG OTiElPEG TOU TMViou. 3To
€0WTEPIKG TOU TMviou, To Medio eival ooYEVEG.
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Eikéva 9.11
Avtpé Mapi Aunép (1775-1836). FAANOG pUOIKAG
Kal padnuatikdg, Me évauopa v npoomddeld
TOU va gpunvevoel To neipapa tou Oersted,
€0e0e Ta BewpPNTIKA BepéNla TOU NAEKTPOUAY V-
TIOpoU M’ autd kat artokaAeitat kat «Nedtwvag
TOU NAEKTPOUAYVNTIOMOU». [Ma va eAEyEeL T
Bewplia Tou, €kave o (dlog pla oelpd and
MPwTATUNA MELPANATA, El0ayovtag HeBddoug
TIOU OKOA KAl OTjEPA XPNOLLOTIOLOUVTAL OTN
ouyxpovn melpapatiky uoikr).

9.2 H 8Gvapun Aankag

To payvnTiko neSio aokei Suvapeig
OTOUG PEUHATOPOPOUG AYWYOUG

MNwploape 6tL kABe payvAtTng dnuoupyel yUpw Tou pa-
yvntiké riedio. Auo payvriteg aAMnAerudpouv petagu Toug e
OUVApELG, TTOU aoKoUVTalL G’ auToUG HECW TWV HAYVNTIKWV
Toug mediwv.

Eidape emiong, ouppwva pe to nelpaua tou ‘Epaotevt, dtL
kat évag aywyog rou dlappgetal arnd nAeKTPIKO pela ava-
ntuooel YUpw Tou payvntiké nedio. Zuuneplpépetal dnAa-
o), Onwg €vag HOVIOG HaYVITNG.

O MaA\og Qualkég Avtpé Aumép dlaTunwaoe MPWTog TNV
TPORAEYN OTL AV TOTIOBETICOUE Eva PEUNATOPOPO aywyod
pHéoa oe payvntikd riedio 6a Tou aoknBel payvntikn duva-
Hn.

Mw¢ Ba avixveuoouue tn uayvntikn duvaun rmou aockeltat
arnd éva uayvntko nedio oe peupatopopo aywyo; fNowa eivat
Ta XQPAKTNPLOTIKG TNG;

Na va eruBeBaiwooupe ) va dtaPelooupe TV undbeon
ToU AUMEP Kal Yl va YVWPIOOUE TA XAPAKTNPLOTIKA TNG Ha-
YVNTIKig SUvapng Mou AoKeltal gTouG PEULATOPOPOUG ayw-
youg, 8a katagpUuyoupe dAL oto Tieipapa. Xpnotuorololpe
™ ddtagn g ekdévag 9.12.

‘Eva eubuypappo cUpua tortobeteital peta&l Twv MoAwvV
evOqg payvrTn KABeTa Pog TIG SUVAUIKEG YPAUUEG TOU Ua-
yvntikou riediou.

Zuvd€oupe Ta AKPA TOU CUPUATOG E TOUG TIOAOUG NAEK-
TPIKNG TMMYNQ Kal kAelvoupe To dlakortn. Mapatmpouue ot
TO oUpua ekTp€netal and tnv apxikr 6€on Tou. Otav avtl-

e

Eikéva 9.12

To oUpua exTpénetal and v apxkr) 6€omn woppomiag. Xto oUpua aockeital duvaun.
H popd ektporniq eEaptdrat and T ¢opd Tou pelatog.
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Eikéva 9.13
‘Otav o aywydg de dappéetal and pelua
loopporel oe oplopévn B€an.

Eikéva 9.14
AuEdvouye, To PAKog Tou aywyou Tou Bpiloketat
uéoa oto payvntiké nedio. H extpomn yivetal
EVTOVOTEPN.
H SUvapn eivat avdloyn Tou Urjkoug Tou aywyou.

OTPEPOULIE TN POPA TOU PEUNATOG TToU dlappEel To oUppa,
QVTIOTPEPETAL KaL 1] KATEUBUVON P0G TNV OMo{a EKTPETETAL.
‘Etot howrtdv emPBeBalwvoue TV apxIkr| pag mpdpAewn:

‘Orav évag aywyog diappéeral armé NAEKTPIKO PEUMA Kal
BpiokeTal yéoa o€ payvnTiko medio, TOTE MAVW TOU AOKEI-
Tal yayvntikn duvaun. H duvaun autr ovoudaletar duvaun
Laplace (AamAdg).

MéEtpo kat kateuBuvon g duvaung AarnAdg

Ma va HEAETO0UE TELPAUATIKA TIG IBIOTNTEG KAL TA XA-
PAKTNPLOTIKA TNG MayVvNTIKYG dUvaung, mou ackel To pa-
YVNTIKS Tiedio oto aywyd, petaBdaihoupe kABe popd évav
and Toug NMAPAYOVTEG TOU TNV eMMpEedlouy, dlatnpwvTag
6Aoug Toug dA\oug otabepolq.

Ané  dleEaywyn nepapdrwv Onwg autd Tou eptypd-
Yape, mpokUTtTel OTL TO PHETPO TNG HAYVNTIKAG dUvaung eEap-
TdtaiLand Tnv évtaon Tou peUpaTog ou JlappEeL ToV ayw-
Y0, TO IAKOG TOU TUAHATOG Tou aywyou Tou Bpioketal péoa
oTo payvnTiké nedio, To PETPO TNG évraong Tou nediou, Ka-
8uwq kat ard T ywvia mou oxnuartifel o aywydg pe v kateu-
Buvon g €vtaong Tou Tediou.

Mo ouykekplpéva, unopoUpe va daroTwooupe OTL TO
HETPO TNG HaYVNTIKNAG dUvapng AarAdg:

1) Eivaiavdhoyo ue

® |IE TO UNKOG Tou aywyou (elkéva 9.14),

® TNV €vtaom Tou peUATOG ToU SlappEeL ToV aywyod (EWKo-
va 9.15),

® v évraon Tou payvnrikou redio (eikdveg 9.14, 9.15).
MetaBdaA\ovTag T ywvia mou oxnuatifel o aywyog e Tig

SUVAULKEG YpauuEg Bplokoupe Tn ox€on Tou PéTpou Tng dU-

vaung pe ) ywvia (eikdéva 9.16).

1l) EEaptdral eniong kat and m ywvia rmou oxnuatifet o ayw-
YOG e TG SUVAULKES YpauuES Tou redlou: ‘Exel Tnv o ue-
yaAn tur étav o aywydg eivat KEBeToG OTIG dUVAULKES
YOQUUES (3nAadti otnv évtaon B ) tou nediou kat undevi-
Cetat dtav eivat napdMnAog ue autég (etkéva 9.16).

1) Ztnv nepintwon rmou o aywydg eival kKABeTog ot duva-
ULIKES YoauUUES Tou uayvntikoU rediou, To UETPO NG dU-
vaung AariAdgq (F,) urtodoyiletat and t oxéon:

F=B-i-l
orou:

B: eivat to u€tpo ¢ évtaong Tou payvntikou nediou,
iz n évtaon Tou nAeKTPIKOU peUATOG TTOU dLapPPEEL TOV Ayw-
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Eikéva 9.15

AuEdvoupe Tnv évtaon Tou peupatog Tou dlappéel Tov aywyod. H ektporm) yivetal evtovdtepn.
H dUvaun eivat avdloyn g €vtaong Tou peUaTog Tou SLappEeL ToV aywyo.

Y0 kat | To urikog Tou aywyod.

H d1eUBuvon Tng payvnTikng duvaung eivat KABetn
oToV aywyo Kal OTIG dUVAULKES YPAUUES (dnAadn otnv via-
on) Tou yayvntikou rnediou.

H kateubuvor g npoodtopiletat e Tov Kavova Tou de-
&lou xeplou (eikdva 9.18).

H povdSa tng évracng Tou payvnrikou neSiou
oto S.lI

Anémoxéon: F,=B-i-I
propoupe va opicoupe TN Hovada tng €vtaong Tou Jayvn-
TIKoU mediou oto S.1.:

AUvoupe Tnv eElowomn autr wg Tpog To B:

B=
i1

Nai=1A,1 = imkat F_ = 1N, mpokurttel n povada g
évtaong Tou payvntikou mediou oto Alebvég Zuotnua Mo-
vadwv (S.l.), mou ovouddletal Tesla (17):

N

=G4 (1m)

AnAadn, 1T (1Tesla) eival n évraon evég opoyevoug pa-

Eikéva 9.16
TormoBeToupe TV TAeUpd Al™ Tou MAaLoiou TIApAA-
AnAa pe TI§ SUVAUIKEG YPAMUES TOU payvnTikou Tie-
Siou kat Tou dloxeTeloupe NAeKTPIKS peupa. Mapa-
mpoUue 6t omv nepirtwon autr To TAaiolo dev
eKTPEMETAL Ao T BEoN TG LOOPPEOTIaG ToU. ZToV
aywyod dev aokeltal payvnTikr) duvapn.

Eikéva 9.17
Mép Ziudv Mapknotog Tou AarAdg
(1749 - 1827)

FdA\OG pabnuatikdg, aoTPOVOHUOG KAl PUOIKAG.
Katdgepe ermlivovtag SUoKOAA HaBNUATIKA TTpo-
BAjuaTa pe ueBddoug mou o (Slog eixe epelpel, va

nieptypdyel oAOKANPo To NAaké ouotnua pe
epapuoyn Twv vopwv Tou Neltwva. Tov arnokdAe-
oav yla autd to Adyo kat Neutwva g MaMiag.

HAEKTPOMATITNHTIKEZ AYNAMEIZ

245



yvntikou mediou, To orolo aokel payvntikr} duvaun Aanidg
pETpou evog Newton (1N), oe euBUypappo aywyod prkoug
evog pé€tpou (1m), ou TotmtoBeTelTal kaBeta oTig duvapl-
KEQ Ypauuég Tou nediou kal dtappéetal and NAEKTPLIKO
pelpa évraong evog Aumep (1A).

MkPg epVasrhpio

To NAeKTPIKO KOUSOUVI

Eikéva 9.18

Av mipooavatoAiooupe Tov avtixelpa Tou delou
XepLoU Onwg To NAeKTPLIKS peljua Tou dlappEet

Tov aywyd AT Kal Tov Selktn émwg T évraon ® MeA€tnoe To PNXavioud evog NAEKTPIKOU koudouviou.
TOU payvnTikoU nediou, TéTe 0 pecaiog Ba pag e >xediaoe 10 KUKAwUA Tou.
deixvel Tnv kateuBuvon Tng duvapung Laplace. ® E&ynoe nwg ASIToUpyEi.
MINAKAS 9.1
TYNIKA NAPAAEIFMATA MAINHTIKQN MEAIQN
Mnyn ‘Evraonoe T
>NV em@Avela Tou MupHva 10"
Erugpdvela aotépa VeTpoviwy 10®
loxupdg epyaoctnplakdg NAEKTPOUAYVHTNG 5
"HAlog (0T0 e0WTEPLKS NAAKWV KNAIBWV). 0,3
Erugdvela iiou 0,01
Mikpdg paBdéuopPog HayviTng (kovtd otoug MoAoUG) 0,01
MAavritng Aiag (otoug TtdAoug) 8-10™
™M (otnv erupdvela) 5-107°
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MAPAAEITMA 1

O aywydg mou @aivetal ot dimAavr elkéva dlappse-
Tal arnd nAekTPIkd pelpa évtaong 20A. To urikog tou AT,
Tou BplokeTal HECA OTO OUOYEVEG MayVNTIKO TIed(0 Tou
payvrn, elvatl 2,5cm.

Me ™) BoriBela evdg ed1koU SUVAPOUETPOU TTIOU UIMoPEl
va petpdel kat duvApelg oAU UikpoU éTpou (alobntripag
SUvaung) SlaroTWVOUE OTL Yld Va ArtoTPEWOULE TNV K-
Tporr Tou NMAaloiou, TPEMEL VA AOKTOUUE TIAVW GTOV
aywyo Al opiZdvtia duvapn 0,005 N, kdBeta o’ autdv.

a. MNéon eival n évraon Tou payvntikoU nediou Tou
dNUoUPYE( 0 payving;

Acdopéva ZnToUpeva Auon

| = 20A, B A. Xxedldloupe TIq opllOVTIES DUVANELS TTIOU agkoUvTal

F = 0,005N Baoikn e&iocwon: otV Meupd Al Tou aywyou.

| = 0,025m F,=B-I-I a. Tnv duvapn Laplace nou aokeital otov aywyo (F,)
loopportia Suvd- B. Tnv dUvapn (F) Ttou aokoUE e TO SUVAUOUETPO.
HEWV (BAEme oTo OX1YMQ)

B. Apou 1o nAaiolo dev ekTpémnetal and TNV apxIK Tou
B€om, oL dUo auTEG SUVALELG EXOUV GUVIOTAWEVN (0T e TO UNdEV.

Qore:
F-F=0 v F,=F 1 F=0,006N © F =B-I-1 13 0,006N= B-20A-0,025m 1
0,005 ,
B_O—,ST n B=0,01T

A

Avaloyiko aumepOuETPO Kal BOATOUETPO

H Aertoupyia Tou (avaloyikoU) aurmePOUETPOU Kal TOU BOATOUETPOU OTNPIleTAL OTO PAVOUEVO TNG
dpdong duvduewv AanAdg os aywyoug Tou Bpiokovtal péoa oe payvntikéd nedio.

‘Eva ouppdTtivo haiolo BpiokeTtal péoa oto payvntiko nedio evog payvitn. Mnopei va rmeplotpé-
eeTal YUpw arnd évav dEova, KABETO OTIC SUVAUIKES YPAUUES TOU HayvnTikoU riediou Tou payvitn. Me
Tn BonBela evdg eAatnpiou, To MAaiolo Loopporel Ue To eminedd Tou KABETO OTIG SUVAUIKES YPAES
Tou payvntikoU Tiediou. ‘Otav and to mhaiolo diEABel NAeKkTPLKSO pelua, duvdpelg Laplace avartiooo-
vtal oTig dUo MAEUPEG TOU, TIoU eival KABETEQ OTIG OUVAIKEG YPAUUEG TOU payvnTikoU nediou, kal To
TeploTPEPOUV (SmAavi elkéva).
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To nAhaiolo toopporei oe pla véa B€on, KATw and T
dpdon Twv duvduewv AanAdg Kat Twv dUVAUEWV TIOU TOU
QAoKel To TTaPaAPoPPWUEVO EAATHPLO:

‘O0o0 peyaluTepn eival n évtaon Tou nAeKTPLIKOU pelua-
TOG Tou dlappéel To MAaiolo, Téoo peyahkutepo sival To ué-
TPO TwVv duvdpewv AarAdg ou agkouvTtal MAvew Tou. (Quun-
oou OTL To HETPO TNG duvaung AanAdg elvat avdAoyo Tng
gvtaong | Tou nAekTpKoU pelpatog: F =B -i-1). Hywvia — Stussbnes
TEPLOTPOPNG Tou TAalgiou augdveTal kal pall ue autr n na- e
PAUSPPWOTN ToU eAATNPIoU, EWG GTOU OL EAATTIKEG DUVALELG
KATAPEPOUV va looppoTrigouy, Tig duvdpelg AamnAdg.

‘Etol peETpWIVTAG TN Ywvia meploTpo®ng Tou mMAatoiou, pe Tn Boribela evog delktn evOwUATWHEVOU O
autod, uropoupe va UrtoAoyiloou e TNV €vtaom Tou NAEKTPIKOU pelaTog Tou SiEpxeTal ard To dpyavo.

B€Baia, n kKAipaka tou opydvou eival Baduoloynuévn €tot, waote va deixvel ar’ eubeiag Tnv TN
NG HETPOUUEVNG TAONG 1 évtaong.

Al v\@ puUTIKGE

payvATng

To peydopwvo.

Mia and Tig mAéov yvwaoTég and Tnv kabnuepvr) Lo
EQAPUOYEQ TNG HayvNTLKrg duvaung (Laplace), mou
aokeltal oe peupatoPépo aywyd and payvntikd nedio,
elval 1o peydpwvo.

STO HEYAQWVO, éVa UEPOC TNC MPOTPEPOUEVNG mnvio
NAEKTPIKNG EVEPYELAG, LETATPEMETAL O€ EVEPYELA NXNTL-

KoU kUpatog. Onwg paivetal kat oTo dmhavo oxrua, To peydgwvo arnoteleital and ehappd nnvio,
Tou elval aTtepewEVo o XAPTIVO KWVO Kal Bploketal péoa oTo payvnTiko medio evog QUOIKOU UayVvr)-
™m.

270 nnvio dloxeteleTal NAeKTPIKO PeUQ, TOU OTIOIOU N €vTaan €XeL TIPONYOUUEVWG eVIoXUBEel amd
gvav «NAekTPLKS evioxuTtr)». Otav To Tinvio dtappéetal and nAeKTPIKS peld, TO HAyVNTIKO Tedio aokel
Avw Tou payvnTikn duvaun (Laplace). H kateuBuvon kat to pétpo TG duvaung e€aptdral and v
€vtaon Tou NAeKTpLkoU pelpatog mou dlappéel To Tmvio. H payvntikr duvaun eEavaykdlel 1o mnvio
ge Kivnon, Tiou pokalel TNV TAAdvTwon Tou XApTivou Kwvou. O TaAavTEUdIEVOG KWVOG TTapdyeL nxn-
TIKA KUpATa, Tou dladidovtal oTov agpa.

‘Eva nAekTplkd pelua, Tou avTloTolxel og pouaoikd onua, puropei va aAhdlel popd amnd 20 €wg
20.000 popéq oe éva deutepdAertro. Ol peTaBoA€éq autég TpokahoUv avTioTolxeg HETABOAEG OTNV Ka-
TeuBuvoM NG Kivnong Tou mmviou. ‘ETot, To invio evég KaAoU peyapwvou UMopel va Kiveltal Jrpog —
nilow p€xptL kat 20 000 popég avd deutepdiertTo!

KWvVog
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EPQTHZZEIZ

Xpnoipormoinoe Kal EPApHOOE TIG EVVOIEG TTOU EHAOEG
® JuumAnpwoe Td Kevd OTIG TPOTACEIS ITOU AKOAouBouv.

1. KdBe aywydq nou dlappeetatl and NAEKTPIKO PeUA, AVATTTUTOEL YUP®W TOU EVA ...oeverreeeaiereieeneeeaeeesneeene
.................................... ‘Etol, évag peupato®dpog aywyog Kat évag Hayvrtmg aAnAemudpoulv PEow Twv
..................... Toug mediwv. H payvntikA dUvapun nou ackeitat dvw OTov pEUPATOPOPOo aywyo, dtav
TOV TOTIOOETACOUME HEGQ O ...veeeveeiereniees cveerneeeneeesneens ovopddletal duvaun Laplace.

2. Eubuypappog aywydg nou dlappéetal and nAekTplkd pela, TomobeTeltal €T O OLIOYEVES MAYVNTL-
KO redio. ‘Otav 0 aywyog eival .....cceeeveeeenee ME TIq QUVAMLKEG YPOUMEG TOU Tiediou, TOTE TOTE TO PAyVN-
TIKS edio dev aokel duvaun otov aywyd. Mevikd, To uétpo Tng duvaung Laplace, nou aokel to nedio
otov aywyo, eEaptdral and Tn Ywvia Mou OXNUATICEL O AYWYOG ME TLG «evreeerrrrrreerans cerrrereeesareeeeens TOU
riediou. Elvat avdAoyo TOU .......ccceeeveene TOU AYWYOU, TNG vvreerrrreerrneanns TOU NAeKTPIKOU PEUNATOG TTIOU
TOV OLOPPEELKALTNG vvveeeneeereerenenn TOU payvntikou rediou.

3. H povdda tng évraong tou payvnTikou ediou oto Alebvég Zuotnua Movdadwy (SI) ovouddletat .............
L [T elval n évraon opoyevoug riediou, To omoio ackel dUvaun 1N oe eubUypappo aywyod uj-
KOUG 1m, TIOU TOTIOBETETAL KABETA OTIG .vvveeeeveeeciies ceevreeecivee e Tou rediou Kal dlappéetal and nNAek-
TPIKO PEUHA EVTAOTIG vvvvreenreerireens eeeveesneeesseeenns

® AidAe&e TNV K TIG CWOTEG Amd TIG ANavTioEI§ ITOU mpoTeivovral. TeKunpPiwaoe Ti§ eMAoyEég oou.

4. EuBuypaupog aywydg rou dlappéetal and nAekTplkd pelja, Torobeteital Héoa OTO OOYEVER aAyVn-
TIKOS Tedio MeTANOEIdN payvrTh. AlaroTwvoupe 6Tl oTov aywyod dev aokeital duvapn and 1o HayvnTikd
nedio. Xe rola artia propel va anodobel autd to yeyovog;

a) O payvAng €xel XAOEL TIQ HayvnTIKEG Tou 1ddTNTEG. 'ETOL, N évtaom Tou payvnTikou nediou Tou eival
oxed4V UNJEVIKT).

B) O aywydg €xel TormoBeTnBel MapdMNNAA OTIG SUVAIKES YPAUUES TOU payvnTikoU ediou Tou payvr.

Y) To payvntikd rnedio Tou payvrjtn dev eival opoyeveEg.

0) O aywydgq éxel TonobeTnOel KABETA OTIG DUVAUIKEG YPAUUEG TOU HayvnTikoU ediou Tou payviaT.

5. EuBluypappog aywydg rou dlappéetal and NAeKTPIkO pellla, TOToBEeTETaL HECA OE OlOYEVEG ayVNTL-
k6 medio. H payvntikn duvapn Laplace, nou ackeltal otov aywyd and to nedio, eppavilel Ta akéAouba
XAPAKTNPLOTIKA:

a) ‘Exel tnv katelBuvon Twv SUVAUKWY YPAUUWY Tou Tiediou.

B) To p€tpo Tt eival avdhoyo Tng évtaong Tou nAeKTPIKOU peUATOG TTou SlappEel Tov aywyo.
Y) H katelBuvor| Ing eival k&4Oetn otnv évtaon Tou payvntikou rediou.

O) H katelBuvon g eival kdBetn otov aywyo.

€) Telvel va PETAKIVAOEL TOV Aywyd KATA U)KOG TWV SUVAUIKWY YPAUUWY Tou Tiediou.
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® EQApuOOE TI YVWOEIG OOU Kal YPAYE TEKUNPIWPEVES ATavTOEIS OTIG EPWTHOEIG ITOU aKoAouBouv.

6. Xxedilaoe peplkég SUVAUIKEG YPAMMUEG opoyevoug payvnTikou riediou, kABeTa oTo eminedo Tou pUANOU
Tou TeTpadiou cou. MNdvw oto pUANO oxediace €vav eubUypapuo aywyod Kal Tnv KatelBuvaon Tou NAeK-
TpKOU pelpatog Tou Tov dlappéel. TéNog, oxediaoe tn payvntiki duvaun Laplace, nmou ackel to medio
gTov aywyo.

7. MNwg npémnel va TormobeTriocoue eUBUYPAUIO PEUMATOPOPO aywyod HETA O OOYEVEG MayVNTIKO Tiedio,
WOoTe va unv Tou ackeltal n duvaun Laplace; Na néooug, dlapopeTikolq HETAEU TOUG, TIPOCAVATOAL-
OMoUG TOU PEUNATOPOPOU aywyoU ETITUYXAVOULE TO ANMOTEAECTHA AUTO;

8. 'Evag euBuypauuog aywyodg éxel tornobetndel kdbeta oto eninedo Tou UAAoU Tou TeTpadiou cou. O
aywydg dlappéetal and nAekTpikd pedua, TIoU KATteubUvETAL IPOG TNV MAEUPA TOU GUAAOU TIOU QVTIKP(-
Celq. YroBétoupe OTL 0 aywyodq BpiokeTal péoa oe opoyeveg payvntiko nedio. H duvaun Laplace, ou
OéxeTal 0 aywyodq elival dedopévn kal Bploketal mdvw ato eminedo Tou UANoU. Xxedlaoe Tn dUvaun
Laplace kat oTn guvéxela HEPIKEG DUVAUIKES YPAUUEG TOU payvnTikou rediou.

9. ;f MNvwpiCoupe 6TL U0 payviTeG AANAETIIOPOUV [E ayVNTIKEG SUVALELS, HECW TWV MAYVNTIKWY TE-
Slwv Toug. Me Bdon autd To dedouévo, neplypaye tn payvnTtik aAAnAenidpaon dUo aywywv mou
dlappéovtal and NAeKTPLIKA peduata Kal Bpiokovtal kovtd o €évag otov AANo.

10. EuBUypapuog aywyodg oplougvou urikoug dlappéetal and nAekTpLlkd peldua otabepng €vtaong Kat
Bploketal pé€oa oe opoyeveEG HayvnTiko Tiedio, KABeTA OTIG SUVAILKEG YPauuEg Tou. Mwg Ba petaBAndel
TO METPO Kal n kateuBuvon tng duvaung Laplace, mou ackei 1o medio otov aywyd, dtav:

a) Avtiotpéyoupe Hévov TN popd Tou NAEKTPLIKOU peUATOG TIOU SLappPEEL TOV aywyo.

B) AvtioTpéoupe névov Tnv Katelbuvon g €vraong Tou payvntikou rediou.

Y) Avtiotpégoupe kat I opd Tou NAEKTPIKOU pellaTog Ttou dlappéel Tov aywyd Kal v Kateuduvon
NG évtaong Tou payvntikou rediou.

O) AtmAactdooupe TNV évTaon Tou NAEKTPLIKOU pelaTog Kal dlatnprjooupe OAeq TIG AAEQ TTAPAE-
TPOUG OTABEPEG.

€) Yrnodumhaotdooue Tnv €vtaon Tou payvntikouU riediou kat dlatnprjoouple OAeg TIG AAAEQ TTApapé-
TPOUG oTabePEqg.

0t1) AImMAaCLAcoUE TNV éVTaoT ToU NAEKTPLIKOU PEUNATOG KAl UTIOSIMAACIACOULE TNV €VTAcoT TOU Ja-

yvNnTikoU mediou, dlatnpwvtag OAeG TIG ANAEG TTAPAUETPOUG OTABEPEG.
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AZKHZEI2

1. EuBUypaupog aywydg urikoug 0,5m Bpioketal uéoa oe opoyeveg payvntiko nedio évraong 0,04T, kd-
Beta oTIg SUVAUIKEG YPaUUEG Tou. To edio aokel otov aywyd payvntik duvaun pérpou 0,08N. Yro-
AOylo€ TNV €vTaon Tou NAeKTPIKOU peUATOG TToU dlappEel Tov aywyo.

2. EuBlypappog aywydg BpiokeTal HEaa ae opoyeveg Hayvntiko nedio €vraong 0,04T, kdbeta atig duva-
Hik€G Ypappég Tou. O aywydg dlappéetal amnd nAekTptlkd pelpa évraong 2A kat d€xetal and To nedio
duvaun Laplace pétpou 0,08N. YrtoAdyloe To Urikog Tou aywyou.

3. EuBuypaupuog aywydg prkoug 1m Bpioketal p€oa oe opoyeveg payvntiko nedio évraong 0,04T, kABe-
TA OTIG JUVAMIKEG YPAUUES Tou. O aywydg dtappéetal and nAekTpikd pedpa évtaong 4A. YrioAdyloe To
METPO TNG HayVNTIKAG dUvapng nou aockei To nedio otov aywyod. Xxediaoe urnd katdAANAn kAipaka oAa
Ta gumnAekOUEVA LEYEDN.

4. EuBuypappog aywydg urkoug 1m Bpioketal péoa e opoyeveg payvntiké nedio €vraong 0,04T, na-
PANNAQ OTIG SUVAUIKEG YPauuég Tou. O aywyodg diappgetal and nAekTplkd peuua évtaong 4A. Mo ei-
VAl TO HETPO TNG MAYVNTIKAG dUvaung ou ackel To Tedio otov aywyod; Zxediaoe uttd KatdAANAN kA{ua-
Ka OAa Ta eunAekOuEVA IEYEDN.

5. To TUNHA TNG MAeUpPdAg Tou TAaloiou Tou dirmAavou
oxfiuaTog, nou BplokeTal p€oa 0To OUOYEVEG TIed(0
Tou payvnn, eivat 3cm. To nmAaiolo arnoteAeital anod
100 oneipeg kat dtappéetal and nAekTpikd pedpa
gévtaong 1A. H oAk payvntikr) dUvaun Laplace, rou
aokeltat otnv mAeupd tou mAatoiou €xel pétpo 0,06N.
YroAdyloe Tnv €viaaon Tou payvntikou rediou Tou pa-
YVITn, oV TEPLoxr) TNG TAeupdqg Tou mAaioiou.

6. 10 dimAavo oxrjua deixveral évag eubuypaupog ayw- 3
Y6g Al urikoug 5cm. O aywyodg dlappgetal and nAek- ,
TPKS pela, ou kateubuvetal and to Ampogto M. H B f
gévtaon Tou pevuatog eival 2A. O aywyog Bpioketal |
HE€oa oe opoyeveEQ HayvnTLko nedio. OL SUVAULKEG
YPauuég Tou nediou eival kaBeTeg oTo emninedo Tou
QUA\OU Kal kateuBuvovtal pog ecéva. H évtaon Tou
nediou €xel pETpo 0,02T. YoAdyloe To PETPO TNG dU-
vaung Laplace, mou déxetal o aywyodq kat oxediaoé
NV, XPNOLOTIoLWVTAG KATAANAN KA{uaka.
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Mepidnyn Kepalaiou 9: Hhektpopayvnrikég Suvapeig

e Otav évag aywydg dlappéetal and NAeKTpIkd pedua, YUpw Tou avantiooetal payvntikoé nedio. Méow tou
payvnTikoU Tou ediou aAnAeTdpd e AANAA payvnTIoPéva owuata.

H payvntiki duvaun nmou aokeital oe peupatopoépo aywyod and payvntiko nedio, p€oa oto oroio Bpioketat,

Aéyetal «dUvaun Aanidg».

To pétpo g duvaung Aamhdg ou aockeltal o eubUypappo aywyod and opoyeveég HayvnTiko rnedio, eival

QavAAoYo [E TNV €VTaoT Tou JayvnTikou rnediou, avdAoyo Tng €vtacng Tou NAEKTPIKOU peUATOG TIOU TOV
dlappéel Kal avahoyo Tou Prkoug Tou aywyou. EEaptdral eniong and Tov npocavatoAloud Tou aywyou og
OXE0M UE TIG SUVAUIKES YPAUUES TOU payvnTikou mediou. H dledBuvon tng duvaung AamAdg, sivat kdeetn 16-
00 oTov aywyod, 600 Kal OTIG SUVALKEG YPAUKES TOU payvnTikou rediou.

BAX[]KOI

©PROI

Mayvntikd nedio

‘Evtaon payvntikouU riediou

MayvnTikég SUVAIKES YPAUMER

Mayvntikr duvapn.
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