PeaAioTikd MabnuaTika Project Aukeiou: Bonbeia

H ZYNAPTHZH f(x)=arctan(x)

BonOsia 1
AANGETE TNV KAihaka yia To X Kal oTa dkpd TonoBeTroTe Toug apiBuoucg -1,57 kai 1,57, d10TI ol apiByoi

¢ T T , . . . ,
auToi €ival To —5 Kal To 5 To d1aoTnUa auTo TO EMIAEYOUME, YIA va PNV €UPAaviOTOUV 01 NOAAAnAEgg

KAuNUAEG TNG YPAPIKAG NApAacTacnc TNG EPAnTonEévNC. XpNOIKOMOINOTE KAl yia To Y To idlo didoTnua Kal
TNV idla «andéoTacn NAEYHATOG», WOTE TO CUOTNHA va €ival kavovikd, dnAadn ol duo d&oveg va €xouv TNV
id1a povada pETPNONG.

BonOeia 2
MNa va pynv eniAéEeTe onueia nou BpiokovTal £€Ew anod Ta nepibwpia TG 080vNC, NPOTINACTE VA ANOKOWETE
onueia and Tnv KaynuAn Pe Baon Tov agova Y.
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EmAeyovTag eva diaotnua peTa&u _E Kal E' onAadn pera&u -1,57 kar 1,57 navw ortov Yy Y, Ba exeTe

onueia nou Ba eival 6Aa opatd oTa NePIBWPIA TOU «Nivaka ypapnua» Tou AOYIOHIKOU.

1.‘v=tanx
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MOAIC anooTeiAeTeE Ta onueia oToV Nivaka TIHWV, NApATnNPhAOTE OTI OAEC Ol CUMMETPIKEG TIHEC WC MPOC X
£XO0UV TIC AVTIOTOIXEG TINEG TOU Y, MOU €MioNG €ival CUPPETPIKEC wG npog To 0.
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X ¥
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-0.98 -1.4

-0.88 -1.2
-0.81 -1.04

OI ouvapTNOEIG NOU €XOUV AuTH TNV I010TNTa XapakTnpidovtal ano €vav 131aiTepo 6po. Molog sival auTog;
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PeaAioTikd MabnuaTika Project Aukeiou: Bonbeia

BonOezia 3

'OTav KAVOUHE auTn Tnv evépyela, dnAadn evaAliayr Tou X WE To W, TOTE Ta onueia aAAalouv diATagn kai
gugpavifovral navw o€ Jia AAAn KaunuAn. Autd onuaivel 611 dnuioupyeiTal hia véa ouvaprtnon, n onoia os
KGOe TIUA TNG €@anTopdEévVNG avTioTolXel TN ywvia X. H ouvapTtnon auth 6a pnopolcs va ovopaoTei TOEo
€QanTopEVNG X, N, O ouvTodoypagia, ToEoepy N arctanx.

BonOezia 4
MapatnpnoTe OTI N CUMMPETPIKA YPAQIKN napacTacn nepva ano OAa Ta onueia nou npoékuwav katd Tnv
nponyoUUevVn €pwWTNON.

a4 42 1 08 08 04 D2 02 04 06 0F 1 12 14

MNa va €EnynoeTe To Yeyovog auTo Ba npénel va okePTeiTe OTI av OUO OnUEia €ival CUPPETPIKA WC NPOC TNV
guBcia w=Yx, TOTE N TETUNMEVN TOUC €VOG €ival ion PE TNV TETAYMEVN Tou AAAoU. AuTO onuaivel OTI n
OUMMETPIKN TNG YPAPIKAC NapdoTacng TNG Ww=e@x 6a €ival pia kaunuAn nou 6a nepvd anod oAa Ta onueia
NG epwTnONG 3.

BonOeia 5
Katapxryv, €ival gavepd OTI ol dU0 ypa@IKEC NapacTAoEIC €ival

OUMMETPIKEC C npo¢ Tnv eubeia y=X. H OUYKEKPIYEVN , yEtan(x)
ouvapTtnon o kabe npayuaTikd apiBuo a avTioToIXEl TN ywvia X Vs
yla Tnv onoia 1oxUel epx=a. ) y=x

Twpa pnopoUpe va AUgoupe onoladnnoTe e€icwaon TNG HOPPNG |
£pX=0a, PEPVOVTAG Wia KABeTn oTo onueio a Tou agova Tou X. 05

y=arctan(x

y=arctan(x)
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y=arcta

Na AUoeTe TnV €€iowon epx=3 Pe TN BonBeia TNG ypa®IKnG NapacTaong.

BonOeia 6

MpooeETe OTI N ypa®ikn napdoracn poidalel va yiveral eubegia 600 HEYAAWVOUV O TINEG TNG METABANTAG X.
AuTd unopeite va To eniBeBaiwoete, aAAalovTag kAipgaka kal opifovrag PEYAAEG TIMEG yid TO AKPO TNG
METABANTAG X.
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AuTO onuaivel 0TI n ypagikn napdacrtaon €xel opllovTid aoUunTwTn TNV €uBsia Ww=1,57 kar n €&fynon
auTtou eivar anAn. H Tiun 1,57 €ival 1o %, onAadn To % og akTivia 1| To 90° og poipeg. QoTdoo, TNV
TIMA auTh Ogv Pnopei va Tnv napel n YeTaBAnTn W, apoul oTic 90° dev opileTal n epanTopevn. Mpopavwg n
ypa@ikf napdoracn €xel opiCOVTIa acUPNTWTN Kal TNV gubeia y= —%.

BonOzia 7
SUpeTe TO onueio B kal To onueio A, yia va YEAETHOETE TA PEYEBN Nou PeTaBaAlovTal.

Katapxrv HEAETOTE TOV TPOMO HE TOV onoio PJeTaBAAAeTal To M. MpooeETe OTI N TETHNKEVN TOU onueiou M
gival navra ion Ye Tnv andoracn OM, n onoia OTIC HETPNOEIC ONUEIWVETAl ME d.

H TeTaypévn Tou onueiou M, dnAadn To TUAKA BM, €xel HETPO Nou avaypda@eTal atnv obovn.

KavTe dINAO KAIK NAvw oTn YETPNON Tou BM, yia va ggpavicoseTe Tov TPOMNO HE TOV OMOI0 0 KATAOKEUAOTNC
£XEl kaBopioel TN JETPNON AUTH.
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MapaTtnphoTe OTI N TETAYHEVN TOU onueiou M gival oudiaoTikd n PETPNON TNC YwWviag w, HOVO Mou Exel
METATPANEl 0g EKATOOTA YIA va Pnopei va xpnoigonoinBei and To Aoylodikd wG JAKOC.

>TOX0G QUTNAG TNG KATAOKEUNG €ival va PEAETHOOUME Tn Oox&on TnG anocrtaong d Pe Tn ywvia w, 6Tav To

MNKoC AB £xel 0TaBepr) CUYKEKPIPEVN TIUA. STNV oudia XpnaolgonoloUPe Tn NEB0DO Tou duvapikou onueiou.

BonOeia 8
To ixvog unopei va sugavioTei, av kavere Oe€i KAIK NAvw OTO onueEio Kal €MAEEETE TNV €U@AvVION TOU
iXVouc.

H ouvapTtnon nou Ba pnopouUos va ouvdéel Ta OUO HeyEBN, dnAadn Tnv anoortaon d pe Tnv ywvia w, 6a
£XEl YPAPIKN NapAoTacn €Keivn rnou ypdagel To onyeio M.

H ouvapTtnon auTn €ival npopavwe TPIYWVOUETPIKN Kal 8a npokUwel ano 1o opboywvio Tpiywvo OBA.
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M
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\ , L . . . , L . . .
MapatnpnoTe OTI 8([)(025, and onou npokUNTel OTI oazroéos(p(g). EnopEvwe, N ouvapTnNon Mou avTIoTOIXE

0€ auTrh Tn OoX€on €ival n f(x)zarctan(B), apoU n ywvia w eival n eEapTnuévn JETABANTN Y, EV® TO TUAKA
X
d sival n ave€apTnTn peTaBAnTn X.

BonOeia 9

KaTtaokeudoTe Tn ypa@Ikh napdoracn Tng ouvaprtnong f nou dnuioupynoaTte oTo NMPonyoUHEVO EpwTNUA.
MapatnpnoTe Tn 6€on Tou onueiou M G MnMpog Tn ypagikn napdoracn. ZUPETE To onueio B kai
napaTnpPnoTE TNV Nopeia Tou onuesiou M. Av To onueio M kivnBei navw oTtn ypagikn napdortacn tng f, T0TE
n ouvdptnon f €ival n katdAAnAn.

MeTaBAAAeETE TO WRKog Tou AB, oUpovtag To onueio A. 3Tn ouvéxeld CUPETE To onueio B, woTe va
EU@AVIOTEI N véa ypagikn napdoraon. Moia n oxéon PETA&U TNG vEag ypagIikng napdoracng Ke Tnv fon
undapyouaa;
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MEAETH ®QTOINPA®IAZ

BonBeia 1

>TNV apxn €navaldBETE ApKETEC POPEC TO €ENC NEipaUA: SUYKEVTPWOTE To BAEUUA 0ag o€ €va dIAdPONO HE
apkeTO PBaBoc. ApxioTe va xaunAwveTre oTadidkd npoG To dAnedo Kdal OTn OUVEXEIDd ONKWOEITE Kal naAl
apya, €wg 6Tou Bpebeite o 6pBia oTdon. MpoonabrnaoTe va eNIKEVTPWOEITE oTNV €VTUNWON MOU £XETE Yia
TO NATWHA KAl KUPIwG OTO TUNAKA TOU NOU Eival anoPakpuoEVo.

Av dev JIaBETETE Pia YnPIakn GwTOYPA@IKr PHNXavr), MMNOPEITE va XpNOIUONOINCETE TIC ETOINEG EIKOVEG MOU
EXETE 0TO PUAAO epyaciac. MpoonadnoTe va ouvdECETE TNV evTUNWON MOU €ixaTe kaTtd Tn OIdpKeIa Tou
neIPAPATOC PE TIC EIKOVEG NMOU NPOKUNTOUV KATA Tn pwToypd@non Tou NAaTwPaTog anod diagopeTika uyn.
MNa va epunveUosTE Y HABNUATIKO TPOMO TIC HETABOAEC OTNV £IKOVA, PTIAETE £&vd YEWPETPIKO OXNUA.

BonOsia 2

XpnolyonoInaTe TNV €vvold TnG ONTIKAG ywviag kal AABeTe un’ owiv kai To UWog TOUu napartnentn.
KataokeudoTe OUO ToOuAdGxIoOTOV OXNMATA, OTA onoia To UWoC TOU napatnpnTr vad napioTAaveTral Me
OIAPOPETIKO PNKOC. AKOUN, NApACTAOTE Ta NAGKAKIA TOU NATWUATOG WG EUBUYpaANKa TUAKATA.

Mnv E&exvaTte OTI TO (AIVOUEVO HEYEBOG €vOC aVTIKEINEVOU €ival n ywvia PJeE TNV onoia To BAEnel o
napaTnpnTng.

BonOeia 3

SKEPTEITE OTI 01 OpIOVTIEG YPAMMEG avaueoa oTa NAakdakia BpiokovTal o€ ioeg anooTdoelg. Eniong oTI ol
YPAUMEG Mou BpiokovTal oTa akpa Tou d1adpopou €ival oTnv nNpaypaTtikoTnTa napdAAnAes. Koira&re tnv
npwTN €IkOVa nou BpiokeTal aTo BIBAio Tou PabnTh kal CUVOUACTE TN WE TA CUUNEPAOUATA Oac.

BonOeia 4

AGBeTe un’ Owiv OTI AQUTO Nou eAATTWVETAl eV €ival TO NPAYHATIKO HEYEDOC TwWV AVTIKEIMEVWV Kal TWV
anootdoewv, AaAAd To @aivopevo, O6nAadn n onTikn ywvia. KataokeudoTe JIAQOPEC ONTIKEG YwVieg ano
£€vav napatnpenTh yia avTikeEigeva nou eiTe BpiokovTal O i0£G AnNOOTACEIG UETAEU TOUG &€iTE £xouv idIo
MEyeBOC.

MapatnpnoTe Tov TPOMO Mou MPETABAAAETAl N OMNTIKA Yywvia, oTav naparnpolvTal avTiKEiJeva mnou
BpiokovTal 0Ao kal pakpuTePQ.
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TA ONTIKA TOY EYKAEIAH

BonOzia 1

KaTtapxfyv WnopeiTe va oulnTrosTe TNV €punveia Twv Opwv HE Toug (PIAOAOYOUC Tou oxoAciou. To
onNUavTikO €ival va KAVETE vonuartikn anddoon kal OxI anAn PeTagpacn, dnAadr va OUCXETIOETE TO
nNePIEXOMEVO TWV OpWV HE TNV EUNEIPIA NOU AMNOKTAOATE KATa TNV nponyouuevn dpacTnploTnTa.

BonOsia 2

270 OeUTEPO Opo 0 EUKAEIONG neplypaPel ToV ONTIKO KWVO, OTOV TETAPTO OPO N EPMNVEIA €ival npopavng
ME BAon To QaAIVOUEVO MPEYEBOC, evw OTOoV MNEUNTO Opo va BewproeTe OTI 0 EUKAEIdNG nepiypa®el Tnv
evTUnwaon nou dnuioupyeiTal, 6Tav napatnpoUue €va eninedo and OAo kal JeyaAUuTepo UYOC.

BonOzia 3
>Tnv TETAPTN NpoTacn o EukAegidng avagépeTal aTnv aiobnon nou €xoupe OTI OCO MIO YAKpPIA BpiokovTal
ioa avTikeiyeva, TOGO Nio YIKPA ¢gaivovTal.

BonOsia 4

MapatnpnoTe OTI EukAeidng xpnoigonolsi 3 JIAQOPETIKEC YVWOTEC MPOTACEIS TNG ewpeTpiac. H pia
ava@EPETal oTIG I0EG YWVIEG Kal TIG NApAdAANAEG, n AaAAn oTnv napdAAnAn anod To YEGOV NAEUPAC TPIYWVOU
Kal n TEAEUTAia OTIG AVICOTIKEG OXECEIG MECA OE Eva TPiywVo.

To onuavTiko €ival va Bswprijooupe OTI o EUKAEIdNG Xpnoigonolel Ta yadnuaTikd epyaAgia Tng enNoxng Tou,
yla va JadnuaTikonoInaoel TNV ONTIKN Jag avriAnwn.

Mnv Eexvdrte OTI TOTE dev €ixe akoun avantuxBei n TpiywvoueTpia, OnNwg TouAdxioTov Tn yvwpiloulde
onuepa.

BonOeia 5
Edw €xel 101aiTEPN onuacia o 6poG «aviconAaTr», o onoiog, BERala, anuaivel 0TI To NAGTOC Baivel CUVEXWG
MEIOUPEVO, EVW PNopEi va anodoBei kal Je TN ppacn «OUYKAIVOUV ol NapaAAnAeG».

BonOeia 6
KaTtaokeudoTe dU0 Tpiywva e ioeg Baoeic AB=TA kal @€pte Ta Uwn Toug OK kar OA nou npopavwg
BpiokovTal oTnv idia gubeia.

0

Na ouykpiveTral TiG ywvieg oTa opBoywvia Tpiywva OAA kai OKB/\. MpooeETe OTI Ta T Tpiywva auTta £Xouv
dia ywvia ion (Tnv opBn), Wia nAsupa ion (KB=AA) kai TiG nAeupgg OA kal OK avioeg

BonOeia 7
SKEQTEITE OTI £XEI OUCIACTIKA PJABNUATIKOMOINCEI TOV TPOMNO WE TOV onoio avTiAayBavopaoTe Ta npdyuara
MECA OTO XWPO.
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H TPIT'QNOMETPIA

BonOzia 1
MeAETAOTE TOV TPOMO HE TOV OMOIO AVTIMETWNIOATE TO OUYKEKPIYEVO MPOBANUA OTIC EICAYMYIKEG
3paocTnpPIOTNTEG.

BonOeia 2
XpNnoIYonoInaTe Tov TUNO Nou ek@palel TNV @anTouevn Tng d1agopac dUo YWVIMV.

BonOeia 3
MEAETAOTE TN OUVAPTNON NOU KATAOKEUAOATE. ZUYKEKPIYEVA, O TUMOG TNG OUVAPTNONG Kal n B€on Tng
METABANTNG X OTOV NAPOVOUACTH Hag odnyei oTo cupnepaocpa OTlI NPOKEITAl yia Jia ¢Bivouoa ouvaptnon.

BonOsia 4
Edw, av (QEpeTe TO UYWOC TOU ICOOKEAOUG TPIYWVOU, WMNOPEITE va XWPIOETE TN ywvia oc dU0 €NIPEPOUC
YWVIEG.

BonOezia 5

H oxéon pnopei va KaTtaokeudoTei Pe noAAoUG Tponoug. 'Evac ano auTtoUg eival va BewpnosTe Tnv
€QANTOMEVN TNG YwVIag w w¢ epanTopevn abpoiopatog dU0 ywVvIwV KAl va €pyacBeite napopola PE TO
nponyoUpevo epwTnua. 'Exel evdiapepov va avalnTrnosTe Kal dAAoug Tponoug oUvIeoNnG TNG W PE TO UYWOCG
Kal To THAMa K. ©uunBeiTe dia@opa BswpnuaTta TnG TPpIYwWVOUETpIAC.

BonOsia 6
Mia evOeIKTIKR] OUOXETION METAEU TNG ywviag w=w;+w, kAl Tn¢ anocraonc d 6a pnopoucs va
npaygartonoin®ei w¢ €ENc:

AQoU W=w1+wy, Apa EPW=eP(W1+w>)...

BonOeia 7
MapatnpnoTe OTI N @aivodevn anootacn Twv napdAAnAwv, OnAadr n ONTIKNA ywvia Tou napatnenTn,
OUVEXWG EAATTWVETAI O ouvapTnon Pe To Babog d.
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AYNAMIKA MONTEAA
®UAMO epyaciag 1

BonOzia 1

Ano@agcioTe noia Oa eivalr Ta petaBallopeva peyedn. EvoeikTika, 6a pnopoucape va emAEEOUPE: To UWOG
ON Tou MapaTnpPnTn, TO MNAKOC K YIa TO MAAKAKI KAl TNV anooracn Tou X and Tov napartnentn. MNa tnv
KATAOKEUN TOU MOVTEAOU NApaATnpnoTe oTnV €IkOva TNG epwTNOoNG 1 OTI YNOPEITE va XPNOIYONOINCETE €va
onueio otov agova @' Y. To TUNMA K Ba TO KATAOKEUAOETE METABAAAONEVO, YE €va PeTABOAEa nAvw oTOV

agova x ' X.

BonOeia 2
MapatnpnoTe OTI av To NAGKAKI K (PpTACEl OTO onueio nou unoTiBsTal OTI BpioKETAl 0 NAPATNPENTNAG, TOTE N
ywvia yiveral géyiorn.

BonOsia 4
AV KATAOKEUAOETE TO dUVAUIKO UOVTEAD, TOTE WNOPEITE va XPNOILOMNOINCETE TIC WETPROEIC TNG YWViAg nou
KAVEl TO AOYIOHIKO.

[=7]
]
T

k=2,00cm
Mno=338cm
¥=r,39 cm

4__
w=171° 0

MNa va epapuoceTe TN PEBOOO Tou duvapikoU onueiou, Ba Npenel va PETATPEWETE TN METPNON TNG ywviag ot
METPNON WNKOUG, WOTE va Yivel duvaTth n PETagopd Tou duvauikoU onueiou katakopugpa. 'Evag Tpdnoc yia va
yivel auTo €ival va diaipEosTe Tn PETPNON TNS ywviag pe 1° (1 1 rad) kal otn ouvéxela va NoAAanAacidosTe T
METPNON PE 1 cm. Edw OpwC NpokUNTEl TO MPOBANKUA TWV MOAU PEYAAWV TIHwWV, OTAV N ywvia JETPATAI OE HOIPEC,
N TV NOAU HIKpWV TIMWV, OTAV N Ywvia JETPATAl O akTivia. Mia AUon &ival va diaiposTe 1 va noAAanAacidosTe
TN METPNON TNC ywviag Pe évav KaTtdAAnAo apiBud, waoTe n PETPNON va Yiveral Ye TIWEC OUMPBATEG UE TO opdTd
MEPOC TNC 0BdVNC. TNV MEPINTWON AUTH, N YPAQIKR NapdcTtacn nou 8a npokUwel nNpo®avwe 8a avrhkel oTo
nNAiko ) To yIvopuevo Tng nToUPEVNG ouvapTNONG KE Tov apiBud nou £xel XpnoiJonoindsi.

BonOeia 5
Mia duvaTn ypagIikn napacTacn €ival N NnapakaTw:

Xx=225cm

(;)1 cm=357 c;,‘/-\a

MapatnpnoTe Kal €ENyRHoTe To onueio oTo onoio gugavifeTal To YEyloTo. Eniong napatnproTe OTI N ypa®IKn
napdortaon nNAnoialel CUVEX®WC Tov agova X ' X Kal €EnynoTe yiaTi cupBaivel auTo.

BonOeia 6
MeTaBAAAETE TIG TIMEG TOU K KAl KATAOKEUAOTE 3-4 OIAPOPETIKEG NAPACTACEIG YIA TIC AVTIOTOIXEG TIUEG TOU
K. MapaTtnpnoTe OTI 01 JIAPOPETIKEG NAPACTATEIG NOU NPOKUNTOUV Napoucidlouv PEYIOTO aTo idlo onieio.

BonOszia 7
EpunveuaTe TIC DIAPOPEC YPAPIKEC NAPACTACEIC Je BAoN TNV ONTIKA YAC avTiAnyn.

'Epyo MAEIAAEZ/ Nnpnideg, I'" KNZ 8
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®UAAO epyaciag 2

BonBeia 1

OpioTe kal naAl Ta dUo peyedn nou Ba npéenel va ouvdebolv pe Ta d kal w. EmmAgov, To WURKoG K Ba
anoTeA£gel TNV NApAPeTpo, TNG onoiag ol JeTaBoAéc Ba peAeTnBolUv O oxEon WE TN YPAQIKN NapacTacn
nou 6a npokUYEl.

BonOszia 3
EpyaoTeite dnwg kair oTo nponyoUHevo GUAAO gpyaaciag, kKavovTag TIG KAaTAAANAEG HETATPONEG TWV HOIpWV
0€ €KATOOTA.

'Eva evOeIKTIKO POVTEAO HE TO AoyiodikO 8a pnopouce va €ival autd nou gugavileTal oTnv nNapakaTw
gikova.
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To onueio MM, nou napioTavel Tov napatnenTh, 6a npénel va gival peTaBaiAopevo.

BonOsia 4
EpapuooTe TN HEBOSO Tou duvapikoU anpeiou yia diapopeg BEaeig Tou M. MapatnphioTe TIG HETABOAEG nMou
ugpioTartal n ypa@ikn napaoraon.
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EEnynoTe yiaTi dnuioupyoUVTdl AUTEG Ol HETABOAEG.

BonOezia 5
MapatnpnoTe TN ypagIikn napactacn va PeTaBAAAETal kal €EnynoTe Tn onuacia Twv PETABOAWV AUTWV
oTnNV ONTIKNA Mag avtiAnwn.
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BonOezia 6
EENyNoTe TIC MOPQPEC TNG YPAPIKAC napdactacnc cUPpwva HE Tov TUMO MNOU KATAOKEUAOdTE OTnV
nponyoupevn dpaotnpidTnTa.

BonOszia 7

®dTIGETE pe Tn PBonBeia Tou AoYIOMIKOU TIG YPAPIKEC NAPACTACEIC TWV CUVAPTHOEWY MOU KATAOKEUAOATE
oTnv nponyoupevn dpacTnpioTNTA. SUYKPIVETE TIC dUO KAPNUAEC KAl BPEITE TIC OPOIOTNTEG Kal TIC d1apOopPEC
TOUG.

KU T
() = tan?
w0 ( x2HK-x+UZ )5——

w _ st ==y
(5—0)1 cm=185 cn:l-’___,—" 5

L,

— el ——

YRapxel npopavwg nepinTwan ol dU0 ypA@IKEC NAPACTACEIC VA KN CUMMINTOUV. 3TNV Napandavw €ikova ol
napacTaocsic Ogv CUPNINTOUV, a®oU auTr MOU KATAOKEUAOTNKE PE To OUVAMIKO onueio nmpogkuwe and Tn
dlaipeon Twv TIMWV TNG Yywviag Ye 1o 5.
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