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MEAETH THE AZYMIITQTIKHZ
EYMIIEPI®OPAZ TQN ENATQITKON
QAINOMENON

[Madiing Baoidng Pvadg-Ilaidaywyds
Moivimne Mibpyog Poardc-Malnuankog
Tovyapidas Hiiag Tinpogopinds

Smoc £YEl EMKPUTHOEL Vo AEYETOL O HOVIEPVOS TPOTOQ
rpouainoTe pofnpetikay svvouby,
O wavovag Tov «cpuive [The rule of three] (adyefpuct, ypagexr|, apBunTikn
npocdyyion) epappoletar o TV OCUPTTOTIK TUUREPUPOPE  PUTLKEV
peyefdv oTo EM0YWyIKG PUVOHEVE.

Ta cupnepiopeta mov xpokinTowy 1BiitEpa aRd T YPAgIKT Kol apif-
unTiks Tposyyon tou mpoPAqporos péoe umolonotiy eecifdliovy
TOPOPEVEC ONOWEL TOU EMKPOTOlV Y TN PEMETT TOV EROyOYUKHV
QULVOPLEVEY.

H epappoyi tov pabnuoatkdy oe evieddg veéa medie tng Auvkeuaxng
GATC kit T EpTion vnokoytotdy eival adivarov ThEoV v ayvonBoiy,

HEPMHTH: Trnv £pyucic EQUpUolETal 0 KEVOVIG TOV HTPUIVR,

Eicaywyn

Eivan yvaotd 61t 1 Beopio opadpdrov ko n axpifew tov opyavov
wafopilouy Ta dpur tne pETpnang evig guakon peyebouc.

Me Pion to debopévo autd yevviatal to puowohoyikd epdtnpe mog Ba
Epunvevtel 1 aovprTeTk cUTEpIpOpd EVOS puatkol peyEBouc,

Ag Beoprigoups ot to epdtnua eivan Aupévo yn tov @YEIKO péoa o
éva Thaioo wou T rdalel and Ty axpif] pafnponien yvaoen kal o yvoan
g Bewmpiag opaiudtov. Mapupéver to tpdfinpa rou ITQE n aovprteTikr
qupreplpopd evog puokol peyéfoug eivan BidakTikd mpoomEhdon kol
MOQE emdéyetal anAoROU|OE] CUPPEVES PE T1 QUOIKN KOl TPOTAVIEY
gUppaves ue T pobnponkn acpifeut.
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levikdé Mépoc

I. O Kavovag tov «tpudve (The Rule of Three)

0 mapamdve kavivag sivon wa otygpovn droyn yua v fopovciaan
ko Ty afoddynen mg katavonong tov palnpankdy evwoudy and toug
pofnTeg'.

O wavévag autog poteiver tnv mupovoiaon pg pafnpaterc Svvolas
pe AATEBPIKO, TPAGIKO (TEQMETPIKO) kot APIOMHTIKO (e tnv
EVVOLL TEPITTOTEPO THE apbunTikig avdhuanc) Tpomno,

Me tov tpémo autd Bonfeita nepuoadtepo o palntic omyv KaTovonon
™g évvourg, avEdver to eviiapépov tou ko onyeitm evkoldteEpe oo va
avakoAUTTEL povog Tou mpoflnpankéc Kutastaoe.

Epappolovrag tov kaviva tov «tpubve otn guokt avadeikvioupe T
mo  faokd  ovetankd ovtol mwou ota  pafnuanikd  ovopdleto
poviehlonoiner (modeling)?® .

Tuykekpipéva, uropotue va avalicovps ta pabnuatikd axoteléopota
evog mpofAriparog ko vo Ta oUYKPIVOLRE pE o mpayMaTIKY puEKY
KOTaoTaoT.

II. H TEXNOAOTI'TA

H yprion tov urodoyiordy elvar dvvard va fonbrios km ota tpin ueEpn
tou mopandve kavévae. To AATEBPIKO MEPOE, nhadt 1 avalviiks
hbon  evog  pofnpotcod  mpoPlipatoc, mapapfver km pEow  Tav
UTOAOYITTEY puatnpubdng km Suaelrymn, apol Tig neploTdTEpE; Popic
ue o PoriBewa rov katdhiniov npoypappato; tapovmaletm Srown omyv
ofldvn. Axdun, opog, km o autiv v mepintecn sivar Suvardv va
umipEouv Betued aroreliopore, dtav n wAtpng Aden ouwluactsl pe To
I'PARIKO xm APIOMHTIKO pépog tov kavéva, ota onola tpopavic 1
Lenion vroloyotav propel ve fonfrioel moddonidat.

[II. TA MAGHMATIKA

P v aguprtotik supreppopd arapaitnn eivin 1 évvou Tou opiou
OTO ANELPD 1) oF mpayparikd apBpd. Mo tnv epyasic pac eivan axapaitnTo
v Sievkpivicovpe St 1 dvvowr tou opiov o emimedo mou Bev

rpnoporoeitn  Swpopikds  Aoynopd; (non  calculus), pmopsi v
rapovaiaatel Sumotnrind pe mv Evvola tov wreivem fva uéyefoc ot ua

TIUT).
IV.H ¢YZIIKH

H aguprtankn cuurepupopd eppavilerar ot Auvkewxd puokt oty
omloviie  aolprtetn (my. ota petafanikd  Qawdpeva) ko oy
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xarakopugn aotpmtety (my. oy KopmUdn ouvtoviopot  RLC
xukhdpatoc pe R — 0). Arovouiler | xhdayia AGOURTOTT.

Te BidaxTikd eninedo mov S& ypnowworoel Saupopikd Aoyioud ya Ty
Evvoll TN UOUURTOTNG, YPNORonoolvTol gknyfioEl tou TimOL «TO
péyeboc Teivar o& paa TipTn, oneg avapepbnke T POV,

H nopandvo eEfymon tov «teivew  ofifer va avapepbel  om
quumhnpdvetal and tous MBAOKOVIE IE KOMOIE] guvijkeg, peon oTig
onoies To puokd péyebog aroxtd og s poyeiong o otabepr) (opuki)
i, [r.y xpdves amoxatdotams 5t] mpdypa AvTpaTiKS pe T pobnuatnkn
Eyvold TTC OOUUTTOTIKGG oupREpupopds, oAMd kol oha VOO Ot
mhmiow Thc puaknc pETpnong kat g axpifeag oy opylvav.

To SUGTiENUE KE TI ROPETAVE avaPopE] Elvin ATL 7] amoOKTINoT TN
opuakfic Ty Be ouvbgetal pe kavevog eldoug mpooEYYioT. Drav
AVILPEPORATTE TTNV EVVOLL TNG RPOCEYYIONG TNV EVVOOURE TEPLTTOTEPD
¢ mapoyt apifpdy, Tvikoy Kol aeKoeoy TPOKEIPEVOU Vil TEISHOlY O
pofinTég yue T obykiion evog guowol peyéBoug o wa otabepd Tm.
‘Fran, plveta n Suverdtnra va Sobel ma axopn mo nelotikt) eEfynon o&
eminedo yopic Supopikd Aopopd, ya Y avrigaom petafl Tng
QOUUTTOTIKYG CUUTEPUPOPAS Kol TG RPEY LETOTOU NG TELPOPOTIKNG
arabBepric Twric. H mapatipnom vt ouvdéetol pe 1o APIOMHTIKO
BEPOC TOU KAVOWE TOV #TpUbve.

Ton Stk wpdfn, kar wohl OpBd, YPNGUOTOODVIOL YPUQIKES
ROPACTACEL KL ICHVOTOEITOL BE TOV TPOTO AUTO TO PADIKO pépog tov
kavova tev wtpuive. Ae yivetai, Opeg, ¢ ouTEg expetalievan Tov
Yrohoyiotdv, 6mov (m.y. pe Zoom) Ba pmopoicav va avaderyBolv
TEPICTOTEPD KUTHCTATEL; ToU oY ETIEOVIOL PE TNV npogEyyan®.

V. H EHMEIOAOI'TA

Eyouv avagepbei o fifloypapia Sboktikeg KOTOOTAGEL; MOU
oyETICOVIOL ME TNV opoloyin K@ TO gupflohiopd ko Ty AavBaoueveg
avTiAiye tov Tpokaholy, Emenuaivoupe arhds yio TV TEPIRTOCT] O :

DYEIIKH MA@HMATIKA
Oprawj-Eratepr-Sempyary , Aovpmrenia)
T

AEAOMENA: ANAAYZIH KAI KPITIKH

Ba EQUPPOTOUNE TOV KIVOVE TOV €TPUdVh T8 [ua katdoracn Tov eivi
gupvy ot Aukewkr puoier. To tpdfinua mou B Y PHICHOROUTTOURE ©F
TapABETYI EIVIN TO TUPOKATEO
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Ta dxpa evdiypaypon aymyol, o oxolog Exer prikcos I=1m, udla m=1Kg ke
avtioraoy R;=0,05Q, pmopoiv va olicbaivouy yapic oIfdc mive e Ao
KETaKdpUpons petaldiwolts atidovg HndevIRn wunaf; aviigraonc. v dio
atidon evavovia oto mdver uipoc e mippa eundjs aviiaraoys R,=0,1502 H
ddy duiraly Spioxetar pfoa oe opoyevéc opldviio payvynxd redio HEYVHTRY
exayeps B=1Tesla, o omolo efvar kifeto 1o eninedo movw opigouy @ ayaryic
Kal i Tayumyd v, Apyicd o aywydc eivar axiviror, Kdmola OTYM APHVETa
va olrotoer kar axoxtd otafspy (oprany) tayime, apod wéeer xewd h=2m,
Na fipetlaiv;

. H arabiepn rapimra mou axoxtd o @y,

i O puBudc pe tov exofe avartioosto Bepudtnra Joule oe wdfe. ua
and ug avueordoag R, xw R, kot ™ YPOVING ouywi mou axoxtd o
ayeyis aralepn Ty,

i, H Bepudtyta Joule mov avarniytyxe o wdde Ma and ng aviotdesc
Ry ket R; avo ypovid didemua xard to omoio KIVEKE 0 apewydc
and mv apjxs tou Béon uiym va aROKTHoE oTafepl Tayirta,

Aiverar g=]0mdbvec’, '

L. Akyefpuxd piépog

EEetalovtag tnv kivnen me papdou ka tig Suviapelc Tov emdpoiv o
auT £xoupe:

B-F =pmy

i. H upaBnpatikoroinan tou tpofduatos onysi ot Alen  pue
dpopikric eficnenc. Ga uropotoe va dofei n mhpng Aban e
eEiowong £rown, va v HETOYEIpLIOTOUY o1 pabntéc ochppova pe to
EVELRHG TNG Rapaypdpou H TEXNOAOCIA. Oh At peg Aboei eivan:

§=2U+04(e™ -1)
w=2{1-e)
y=10e™

. Ztn Bbaxrict] mpafn ywpic Surpopikd Lonopd axorovBeito £V
“puoKdCH TpoTog AT,

O «guowdsy tpérog mov axodovPeitar sivan:
v y=0 Exw v wepn
H pofnpartuce eEétaon tov spuaikoin Tpomo Seiyver:

}’=U¢:&E=ﬂ'

(12 Sedoudvo du iapiony oAeg o KEALS ididTTes Toov palmuatixcy fleepmpdtan)
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Av xm undevigpdg g mopaydyou Biver akpdrato, o HPUETLCOOH
tpomoc katakiyel o cupnépaoua ot N ToyTnT amokta OPIAKH

TIMH (i4y,).

Ki av axdpe emyeipnbel va egpappoctei o wpUoIKOCH Tpomog AIOME
gtnv mARpn Adon tov mpofliporog, pe oxomd vo avapebei 1
aVTLPODT), £YOUNE:
— o |
y=10e } 106¥=0, ondte f=w!1]
y=0

Tupnépacpa: O epuowoos gulhoyiopog p=0 Sev onuaivel axpdtuto
oA afdvavenm yprion TG Evvolag Tou opiov,

Aidnppe: Eite axolovbodue tnv mhhpn Aber, mou sivin ko o wAfov
opbodokog tpomog, eite Eexabapifovpe o mpokewTal AdpLo £0To KAl Ue
o SunofnTikd tpémo tou wreivem mov Eyoune avapépeal (dnA. y—» 0 apa
u—»u,,), mpdyun mou TEMTAEKEL TNV KOTAOTHOT OKOMO TEpLOCOTEPO,
omeg Bo SovPE TupaKdTo.

II. Fewpetprcd pépog

Mropoipe va kataokevilovpe pe try forifewn vrokoyioTdy yPapIKES
rapaoticelg peyeddv pe Shoxwokovg timoug. Eton emruyydvetm mAnprg
emOnTIKY EKUETAAAEVET ToV EEXpPTTioEmY TOV uotkdy peyebdv.

Tro rupaderyud pog Sivovion o ypagikés mapastaoelg tov peyebov s
H=f Kl 5=,

¥ i §
_H_.r-""j 1 A "
2 - f;’ ;
[ B [
|..-|"‘- [] ?— E T ]
L 5 B o5 1 15 2 BB 1 15 2

Enedva |

Mapommpeiote 6T mopovedletmt kol mAdyll QoOpmToTn wov Gev
OVILPEPETAL OTT) AUKELIKT] AT

[Mpénel v ayohaatei, exiong, to yeEyovog g ERPAVISTC KL TOV TPLDV
EVBGY QOUPTTOTOV.
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IL ApuBpnmikd pépog

To apbpnnkd pepog amovcuiler amd ta Piflic puowrc mavreidc.
Axppag eda eivar , Onwg £YOUNE TPOUVIPEPEL ROV YAvETOL 1) Evkopin yia
MG BUVIRMET] TOPOUTiaaT) THE EVVOLLS ToL opiou.
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Xpovog t (sec)]  Mctavimien S (m) ﬂwm-%lymj Tagirmea U (misec)
0.6 aj‘nm?u‘trmusu B33 15R95B00 1,004 2585 32642700
CE 1, 30733015555 54000 10,1 438541 BSE541 000 1,9633687222225300]
L | 006951 61996300 14,05981 17761333000 1,9865341 06001 5300
12 | LD00SSIS00ETOSTO0] 101981 77289866000 1 99504245
I 2 300364752786 L300 23 07EAM6ETO000  1,9981716
16 ZROOITES0S11600) 36, 00266347593 29000 | | 999 TAT 441 500
1.5 3, 20004936352 6300 ODIGET 2479727000 15997331 80391 E300
10 3,60001 B1 555715000 34, (0036319531 SE000 | FoRG00 2001 404H00
3.2 4,0000066806803200] 38 0001 3361 30484000 1 DO0966 S0E50E4200
14 4, 40000245 TERS400 | 42 0000491 336233000 I 99998771 15732900
15 4. BO00S041 31 7600 46,0000 1 818262 50000 | S999954T9341 | 900
18 520000033261 14900] 50, 00000665 22284000 | 0GR 36542 5600
Y 5,600000 | 223606300 5400000244721 840040 | SP99VI3HE ] B5 3500
-3z 6, 0000000450 140700 SE,D0O000I0ZEI4000] 1 9999997 140206500
3.4 6,4000000163557500] 62000000331 1950000]  1,99099991 7201 2500
36 6, BIOC00060S] 7500 660000001 21 B398000] |mm5-n-_ﬁ?|
3E 7200000002241 | 200] 0, 0000004252 24000 | FHITHIRE 544100
a0 | 7, S00000000E 248600 T4, 00000001 64852000 | 999999993877
N B.D0O0OMIMI 303 3000 T8, 00000006066 1 000 | SFPPIOTRARIHO0N
a4 84000000001 1 1 3800 B2,0000000022316000]  1,9999900904421 100
.5
4%
5,0
—%5
[ %a
35—
58
&0
6,2
6,4
6,6 |
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Eictiva 4 Zoom mg Emdvag 3 ypipa and mv mepsayl Tou aiclou

Ard Tov mivako kel ta oyfpore goiveta Yo

o pofnpotikd o

EEUPRTOTIKGS FOPEKTIPUg TOU GUIVOUEVOU (ariAn TagbtnTog otov mivaka

il ¥ papIké; TAPLoTATELS).

[ tr puatky] propotv va extipnfoly ot nepropiopol ToU TPOKURTOUV

amd TewpapaTien axpifew i akpifel opy vy,

;
) = 1)
A | :a
{ ] lji -
t ’ — —1" lq
o5 1 15 2 51 2
Eiwcdwa 5
Axpipaa Taybmra (m/sec) | Xpovos (sec) Avaotnpa (m)
Aewdton 2 1 2
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it o 1 1 1999 |
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Axpipera Taybmta (misec) | Xpbvos (sec) Aviotnpa (m)

Xidroaron 2 2 4

Apon tov Slfjuparog: AxohouBolps Thv mAipn Ao, mou eivin o

MONOZ opBdsotog tpdmog, yuari onowSrimore avapopd o SiuiobnTuc
£vvola Tou opiow armtei mv arapaitnm n’ MUtV mpogtynan.

AvriAfwerc SiSaokéviwy

Av km dev amotedel kipo atdyo e mapovaiaong, Beopoipe dt1 n
ATUURTOTIKY] SupREppopd mov eppaviletm ota ERLPOYIKD PUIvOuEwWL ot
TUMEPTNOT pE T ypnowonootpevy anpswodoyia y1° avtd ofnyel oy
akoioutn avrilnyn tov Slaekdviow:

«To eraymyind pavopsva, oo yvaotdy, EXOuv ayéom Le v Svvow tou
opiov (Y 1 — +oouviifwe), mpukTikd, GuDg, oF KGROW mEmEpaouevo
xpovo (km pddaota oyt modd peyddo) To peyédn mou eppavilovrm
raipvowy v atabepr (opuki) Toue tiu.m

Ereidn, opme, ma avidven mo AEmTOMEPTG, dmic  auth  mou
avapeptinke, orovouiler oo avtidnyn  mou  pdhig VEHPE ProE,
npootifetar 1 ALEn OAA [dgd. «..044 ta puowd HEYERY malpvouy mpv
arabeps Toug Turs].

Avt eivan pa davBaougvn aveidnym, omwg anodeiytnke and tnv
avahuo pag, vl o Suipreia evig ERAYOYIKOD pavopsvor propoiv va
URAPYOUY Ppuoiki uerEn mov petaPdiiovio Eviova (oTidn tayienros xm
Beppomntag ooy mivika).,

Zuprmepaouara

. Zra puowd mpofhripata, ote omola ¥ prowotootviol Baoucé
pafnuatieés Evvoleg, N wArpngc diepedvnon tov teAdsutaioy odnyei oe
TAT|PECTEPT KUTUVONOT).
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2. H yprion umoloyiotdv Bievkohiver wai T tpin pEpT  EVOg
pafnuatikol xpofinpoatos. _ ,

3. Oh evBeyOueveES amororioel; TpETEL va cuvBEoVTAL PE TV AT PN
06T KaTh TPORO CUVERT KOl EKTEPPUOPEVO KL oy va apovaualovran mf
PaylKT Ewkova 1] aripn EPOTEPE ©f wpuekdoy TpoOmOg AbaTg Ywpis Tig
karihAnAeg HpOCEYYICEL.

4. Anoteiton mhEov va epapudloups pofnpatikd o evielog véa nedia
I TT) QUELKT], OIS GTIC TPOCEYYITEL; 1) Tal aipih T,

5, O moyuopéves KoL AEITOUPYIKIOTIKES  OVTIAT|WELS dnpovpyoiv
LovBaopéver avithyEeL, oToug SBATKOVTES.

EMAOIrox

Ta nmopandvo eXtég and v epeuvirier afia mou Eyouy 1 T Sudbean
mou exppalovy yue tepmitépe pERETn mave o éva BEpa mou Alyo modi
efetdletm pe moywopivo Tpono otn AUKelakr guowk, QROKTOUV i
emrpoabern Spapanixt ofio ma kol to Sedopsva wow REPOVTLILTTI KAV
rpoépyovem and to etivo Bépa tav ILE.®. /1]
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