YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

OAHrIEZ AIAAZKAAIAZ AATEBPAZ A" TAZHZ FENIKOY AYKEIOY
A TO ZXOAIKO ETOZ 2022-2023

H kartavour Twv dIBAKTIKWY WPWV TTOU TTPOTEIVETAI €ival eVOEIKTIKN. MEOQ 0€ AUTEG TIG WPEG
TEPINAUPAVETAI O XPOVOG TTOU Ba XPEIOOTEl yIa AVAKEQPOAAIWOEIG, YPATITEG DOKINATIEG,
EPYAOIES K.ATT..

KegpdaAaio 10
(Mporteivetal va diateBouv 2 SIBAKTIKEG WPEG)
§1.1. MporeiveTal va diate0olv 2 wpeg

A6 10 MNUpvAaaoio gival ywwaTh N Evvola TWV YPAUUIKWY CUCTNRATWY 2X2, N YPOQIKK TTIAUCT
TOUG KaI N oAyERPIKN €TTiIAuon pe TN wEBodOo TNG avTIKATAOTAONG Kal TN nEBodo Twv avTiBeTwyv
ouvTeAeoTWy. EBJW TmrpoTeiveTal va yivel wa emavaAnyn €oTmidloviag oTn ouvdeon NG
OAYEBPIKAG AUONG TOU OUCTAMATOG ME TO YEWMETPIKO TNG vONuUa Kal OTnV €TTAuCN
TPORANUATWY. H VEWUETPIKA E€KPPOON TOU CUCTAUATOG Kal TNG AUONG TOu WTTOPEi va
ouvdeBei pe TNV euBeia wg ouvdpTtnon Kal Tov ouvteAeoTr 81EUBUVOAG TNG. MNa TTapdadelypa, ol
aokAoeig 5 kai 6 TNG A' Ouddag utropouyv va TPoTToTToINBoUV WoTe To {NTOUKEVO Va gival a) O
OouvTeEAEOTAG BIEUBUVONG TWV €UBEILV TTOU TTEPIYPAPOUV QUTEG O1 €EICWOEIG, B) N OXETIKN
Béon auTwy Twv guBeIWY, Kal Y) TO TTARBOG AUCEWY TOU CUCTHATOG.

KegpdAaio 20 (MpoTeiveTal va d1ate0o0Vv 7 SIBAKTIKEG WPEG)

§2.1 kai 2.2 (Mporteiveral va d1aTeB0UV 7 SIBAKTIKEG WPEG)

APXIKA, Ol pabnTég/-ATPIEG XPNOILOTTOIOUV TTIVOKEG TIMWY KAl AOYIOUIKO YIa VO KAVOUV Th

_ 2
ypaQIKi TrapaoTaon tne ouvdptnone %) =X kai yoNOILOTIOIO0V TIC HETATOTTITEIC Via VO
_ 2

uehetioouy Ty LX) =OXTEBXHY 5o gy mn peAétn e€etadouv T povoTovia, Ta akpdTaTa
KAl TIG CUUUETPIEG QUTWV TwV OUVAPTACEWYV. AIOTUTTWVOVTAI Ol YEVIKOi OpPIopOi Twv
TapaTTdvw EVVOIWV Kal €EETAJOVTAI AUTEG Ol VVOIEG Kal yIa GAAEG OUVAPTHOEIG HECW TWV

YPOQIKWY TTapacTdoewy Toug. H éupacn mrpétrel va 000¢i OTn YEWUETPIKA €punveia Twv
EVVOIWV TNG HOVOTOVIOG, TWV OKPOTATWY KAl TNG APTIAG — TTEPITTAG KAl 0T oUvOEDn TNG

YEWUETPIKNG EpUNVEIOG pe TNV aAyEBPIKN Ekppaaon.
EvOeIKTIKA, aOKACEIG TTOU TTPOTEIVOVTAI ETTEIBN UTTOOTNPICOUV Ta TTapaTTévw givai:

e AmMOTNV§2.1 011,246,738
e AméTnV §2.2011,2,5.

2nueiwvetal 61t n diIdackaAia Twy IBIOTATWY TWV CUVOPTACEWY  (HOvOoTovia, aKPOTATA,
OUUMETPIEG) O€ auTA TNV TAEN €0TIACEI OTNV KATAVONGON TWV EVVOIWY O€ AUEC OUVOEDT E TNV
€IKOVA TWV YyPa@NnuaTwy Kal 0xI oTnv cueAifia Twv padntwv oTiC aAyeRpPIkEG peBoddoUg
HEAETNG TWV IDIOTATWV.
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Evo 15 . )
To pikpotreipapa « ZupuetaBoAnl onueiwv - MovoTovia - AkpdéTtata
ouvdaptnong» atmod Ta epTrAouTiIopnéva OXOAIKG BIBAia, TTpoTeiveTal
ylo TNV €1I00ywyR oTnVv €vvoia TNG ouvapTnong wg CUUPETABOAR
onueiwv kal diepelivnon Twv IBIOTATWY TNG CUUHETAROAAG Twv dUO
Onueiwv, TNG LOVOTOVIOG KAl TWV AKPOTATWV.
http://photodentro.edu.gr/v/item/ds/8521/5226

KegpdAaio 30

(MpoTeiveTan va d1ateBouv 22 BISAKTIKEG WPEG)

§3.1 Mporteiveral va d1aTEO0UV 6 WPEG

O1 pabnrég/-NTpieg oTo MNuuvACIO £XOUV CUVOVTACEI KOl 0OXOANBE LE TOUG TPIYWVOUETPIKOUG
apIBuolg o&tiag ywviag opBoywviou Tpiywvou Kal apBAsiag ywviag. To kaivoupylo 0w givai
N €100ywyA TOU TPIYWVOUETPIKOU KUKAOU YIO TOV OPIOUO TWV TPIYWVOUETPIKWY apIBuwy.
Emeidfy otov TpiywvopeTpikd KUKAO oTnpidovral OAeG ol €vvoleg Kal Ol IDIGTNTEG TTOU
HMEAETWVTAI OTN CUVEXEID, Eupaan TTPETTEI va 000l oTnV KaTavonon Tou TTou Ba eTTITPEWEI TN
ouvex Xpnon Tou avTi yia TNV ammouvnuoveuon TUTTWV (TTY. YIO TV avaywyr oTo TTPWTO
TETAPTNUOPIO). ETTioNG, va d0B¢i éppacn otnv £vvola TOU OKTIVIOU, 0Tn OUVOEDT| TOU UE TIG
MOIPES KAl TNV AVATIAPACTACK] TOU OTOV TPIYWVOUETPIKO KUKAO KABWG Kal OTNV «KATAAngn»
NG TEAIKAG TTAEUPAG WO ywviag TTAvw o€ auTov.

EvoeikTikr) paoTnpidTnTa 1:
1

a) Aivetal ywvia, pe 0° < w <360° TTOU IKAVOTIOIEI TIC OXEOEIC: NUW = 2 Kal ouvw > 0.

Na oxedidoeTe Tn ywvia w TTAVW OTOV TPIYWVOUETPIKO KUKAO, va £EnyNoETE yiaTi gival
povadikn Kal va BPEiTe To LETPo TNG.
1

B) Na Bpeite OAEC TIC YWViEC @ pe 0° < @ < 360°, TTOU IKAVOTTOIOUV T OXECN Nue = 2

Kal va TIG OXeOIAOETE TTAVW GTOV TPIYWVOUETPIKO KUKAO.

EvoeikTikn) 6paoTnpioTnTa 2: 5
Aivetal 0 KUKAOG Tou oxnuaTog pe kévipo K kal akTiva 10cm. ETriong B

OiveTal 10 TOEO AB pe uKOG 25 cm Kail QvTiOToIXN ETTIKEVTPN Ywvia w.

a) Na Bpeite 10 HETPO TNG W O€ rad. | \_

B) Na dikaioAoyrnoeTe OTI TO CUVNWITOVO TNG YWwViag w gival apvnTIKO.
EvoeIkTIKN dpaoTnpIdTnTa 3: \


http://photodentro.edu.gr/v/item/ds/8521/5226
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To wkpotreipapa «Ti €ival T0 akTivio;» a1td Ta eutTAouTiIopéva OxOoAIKG BIBAIa,
TIPOTEIVETAI YIO TNV KATavVONon TnNG €vvolag TOU OKTIVIOU KAl Tn ouvdeon pETAEU TNG
HETPNONG YWVIWVY O€ HOIPES KAI AKTIVIWV OTOV TPIYWVOUETPIKO KUKAO.
http://photodentro.edu.gr/v/item/ds/8521/5272

EvoeIkTIKr) dpaoTnpIdTnTa 4:

Me 10 pikpotreipapa «O TPIYWVOUETPIKOG KUKAOG» aTTO Ta EUTTAOUTIOMEVO
OXOAIKA BIBAia, o1 padnTég eI0dyovTal OTOV OPIoUO TOU TPIYWVORETPIKOU KUKAOU
KOl TWV TPIYWVOUETPIKWY apIBuWV Hag ywviag.
http://photodentro.edu.gr/v/item/ds/8521/5140

§3.2 MNporeivetal va diateBoulv 3 wpeg

O o16x0G6 TNG TTapaypd@ou gival n KaTavonon Twv OXECEWV PETOEU TWV TPIYWVOUETPIKWV
apIBuWY Kal yia autd oI paBbnTpieg/-nTEC Ba TTPETTEl VA EUTTAOKOUV pE ATTAEG AOKNOEIG
UTTOAOYIOUOU TWV TPIYWVOUETPIKWY aplBuwv OTav €ival yvwoTdg 0 €vag Kal HE ATTAEG
atodeitelg oxéoewv. MNa Tov OKOTTG auTO TTPOTEIVETAI va Yivel ETTIAOYA aTTO TIG AOKNOEIG 1-6
Kal ammd Tig 10 — 11 TG A" Ouddag. ACKACEIG ATTOBEIENG OXECEWVY TTOU €ival TTEPICCOTEPO
QTTAITNTIKEG ATTO TIG TTPOTEIVOUEVEG Oev OUUPBAAANOUV OTnv €TTEUEN Twv OTOXWV TOU
poBruaToG.

EvéeikTikr) 6paoTnpIéTnTa:

1 3
a) Yméapyel ywvia 6 ue nub = 4 kaiouvl = 4 ;
3 _4
B) Ymdpxel ywvia 6 ue nué = 35 karouvf= 3 ;

Av OxI1, aIirloAoyAoTe. Av val, va OXEDIAOETE pId TETOIA YWVid TTAVW OTOV TRIYWVOUETPIKO
KUKAO. Mdoeg TéToIEG YWwVieg peTagU 0° Kal 360° UTTAPXOUV;

§3.3 Mporeiveral va diate@ouv 3 WpPEeG

H avddeién Tou TpIywvoueTpIKOU KUKAOU w¢ Bacikd epyaleio avaywyng OTO TTPWTO
TETAPTAUOPIO UTTOPEI VA AVTIKATACTHACEl TNV aTTopuvnUOvEUCN TUTTWVY Kal TNV avattapaywyn)
Kavovwy Xwpig vonua. Autd utropei va yivel av evBappuvBoulv ol palntég/-nTpieg va
XPNOILOTIOIOUV TIC CUUUETPIEG O€ voNnTO TPIYWVOUETPIKO KUKAO. [Mporteivetal va un doBouv
Tpo¢ Aucon ol ackAoelig Tng B” Oupddag. O1 epwthoeig karavonons | kai 1l ummopolv va
XpnoipotoinBouv yia va oulntnBolv Kal va BIEUKPIVIOTOUV TITUXEG TwV TTPONYOoUUEVWY
EVOTATWYV TNG TPIYWVOUETPIAG.


http://photodentro.edu.gr/v/item/ds/8521/5272
http://photodentro.edu.gr/v/item/ds/8521/5140
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Evo 15 . )
Me 1O pikpoTTEipaua «TPIYWVOUETPIKOI apIBuoi ywviwy TIoU avayovtal OTo 20
TETAPTNUOPIO» ATTO TA EUTTAOUTIOUEVA OXOAIKA BIBAIQ, oI paBnTég/-ATPIEG BpioKouv TOUG
TPIYWVOUETPIKOUG apIiBuoUs ywvIWwY TToU avayovTal To OEUTEPO TETAPTNUOPIO.

Me 1n PonBeia Tou AoyiopKoU pécw TTOAAATTAWY Suvaplkd aAANAOCUVOESOUEVWV
YEWUETPIKWY avaTTapacTdoewy, ol pabntég/-NTpieg Bpiokouv pe Tn BorBeia dpopéa wa
OUYKEKPIUEVN Ywvia peyoAuTepn Twv 360° Kal PBAETTOUV TNV YEWWETPIK TNG
avatrapdoTacon TTAvw OTOV TPIYWVOUETPIKO KUKAO. 2Tn CUVEXEIQ, UTTOPOUV va dOouV TO
T6E0 TNG ywviag auTthg aTov XWpPo, Ppiokouv TNV TTPOROAA TOU GTOV TTPWTO KUKAO Kal
TOUG TPIYWVOUETPIKOUG apIiBuoUs TNG ywviag auTthg, agpou TV avaydyouv G€ ywvia Tou
TTPWTOU TETAPTNHOPIOU. TEAOG, epapudlouv Tn OTPATNYIKA QUTA KAl 0€ AANEG YWVIEG.
http://photodentro.edu.gr/v/item/ds/8521/5275

§3.4 Mporeiveral va diate@ouv 5 WpPeg

H évvola Tng TTEPIOBIKOTNTAG, TTOU CUVOEETAI AUETA UE PaIVOUEVA TNG KABNuUePIVAG wNg, ival
pIa atro TIG onuavTiKOTEPES €vvoleg TTou Ba d1dayTouv ol pabnTpieg/-nTéG otn B Aukeiou. Oa
Tpémmel AoImmév va 00B¢i éupacn o€ auth Tnv 1I01I0TNTA pEoa aTTd TIG TPIYWVOUETPIKEG
OUVAPTNAOEIC Kal TIG YPAPIKES TOUC TTAPACTACEIS o€ aguvduacud pe TTpoPARuata. H xdpaén
TWV YPAPIKWY TTOPAOTACEWY TWV TPIYWVOUETPIKWY CUVAPTACEWYV TTPOTEIVETAI VO OTNPIXTEI
OTOV TPIYWVOMETPIKO KUKAO.

Mpémel va emonuavBei 611 N ave€aptnTn METABANTH TWV TPIYWVOUETPIKWY CUVOPTACEWY
EKPPACEl TOEO PETPNUEVO OE OKTIVIA KAl OXI 0€ poipeg. ETTiong, 611 0TOV TPIYWVOUETPIKO KUKAO
TO HETPO TOU TOLOU O€ aKTivia TAUTICETAI APIBUNTIKA PE TO LAKOG TOU Kl OTI £T01, «TUAIYOUE»
TNV €uBEia Twv TTPAYUATIKWY APIOUWY OTOV TPIYWVOUETPIKO KUKAO, LE QTTOTEAECUO KABE
TTPAYHATIKOG apIiBUOG va avTIOTOIXEl O€ €va Onueio Tou KUKAOU Kal KABE onpeio Tou KUKAOU va
QVTIOTOIXEI O€ ATTEIPOUG TTPAYLATIKOUG apIBuoUg.

ApoUu oulntnBouv Ta TTapadeiypata Tou oXoAIkoU BiBAiou, TTpoTeiveTal va TOVIOTOUV T
OUUTTEPACUATA TTOU TTEPIEXOVTAI OTO 2XOAI0 TNG O€Aidag 81.

EvoeIkTIKr) 6p0a0TNPEIOTATA 1:
Mia péda akTivag 1 TTepIOTPEPETAl  pe QOPA avTiBeTn atmd auUTV TwV OEIKTWV TOU
poloyioU €10l WoTe, KABe onueio TG TePIPEPeEIds TNG, va dlaypdeel ot €va



http://photodentro.edu.gr/v/item/ds/8521/5275
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OeuTEPOAETTTO TOEO €vOG akTIviou. TotmoBeTouue Tn pdda o€ éva cUOTNUA AEOVWY UE
apxn oTo kévipo NG O kal Bewpoupe éva onueio TG P, TO OTT0I0 TN XPOVIKR OTiyur 0
BpiokeTal oTo onueio (1,0).

a) Na egnynoete yiaTi, To UYog Tou onueiou P o€ oxéon ue Tov Aafova x’x KABE XPOVIKN
OTIYUA t (O€ sec), t =0 diveral atTd Tn ouvapTnon f(t) =nut, t=0

B) Na oxedidoeTe Tn ypa@IKn TTapdoTaon TG ouvdpTnong f(t) oto didoTnua [0, 41T).

y) Na Bpeite TIG XpOVIKEG OTIVUEG t ue O < t < 41T KOTA TIG OTTOIEG TO onueio P BpiokeTal
OTO LEYAAUTEPO KAl OTO pIKPATEPO dUVATO UYOG.

®) Na mpoodiopioeTe Ta XPOVIKA SIACTALATA LETAGU O KaIl 41T sec KOTA TO OTTOI0 TO UWPOG
TOU onueiou P gival ueyaAuTepo Tou 0,5.

€) Oewpolpe Twpa 10 onueio K Tng podag, To OTTOI0 TN XPOVIKN aTiyurA 0 BpioKeTal OTN
B¢éon (0,1). Na deigeTe 0TI TO UWPOGS Tou onueiou K KABe XpoviKA oTIyuA t sec divetal atrd
Tn ouvapTnon g(t) = ouvt, t 2 0.

i ; h
] mé w4 mi

EvOeIKTIKr) dpaoTnpIdTnTa 2:

Me 1O pikpotTeipaua «Mepiodikd @aivoueva: H TTaAlippola» atmmd T1a eUTTAOUTIOUEVA
OXOAMKG BIBAia  (doknon 2, B° opddag), ol pabnrég 1
XPNOILOTTOIWVTAG TIG YVWOEIG TOUG, EUTTAEKOVTAI EVEPYE Kal w 1 |
€COIKEIWVOVTAlI pE TNV €vvOld  TWV  TPIYWVOUETPIKWV : L
ouvapthoswy. ETmiong peAetolv 10 QAIVOPEVO  TNG
TTaAippolag kal avalntoUv aTTaviAoEIS, UE €PEUVNTIKG Kal
BIwuaTIKO TPOTTO, YEYOVOG TTOU TTPOCPEPEI TO DIEPEUVNTIKO
TTEPIBAANOV TOU Geogebra.
http://photodentro.edu.gr/v/item/ds/8521/5165

EVOEIKTIKS TNEIOTNTA 3:
Me 10 pikpotreipapa «MeplodikéG ouvapTAoEIS - To eAATAPIO» ATTO TA EUTTAOUTIOUEVD
OXOAIKG BIBAia, o1 pabnTég XpNnOIUMOTTOILVTAS TIG e T

YVWOEIG TOUG, EUTTAEKOVTAI EVEPYA KAI EEOIKEIWVOVTAI

i\

KE TNV EvVOola TwV TTEPIOBIKWY ouvapTRoewy. ETriong, \

TeipapaTidovral pe éva eAatiplo Kalr avalntouv
ATTOVTAOEIG WE EPEUVNTIKO Kal BIWUATIKO TPOTIO,

V
33

1,
ikl



http://photodentro.edu.gr/v/item/ds/8521/5165
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YEYOVOG TTOU TTPOCPEPEI TO BIEPEUVNTIKO TTEPIBAAAOV TOU Geogebra.
http://photodentro.edu.gr/v/item/ds/8521/5208

§3.5 MNporteivetal va diateBouv 5 wpeg

O1 TpIyWVOUETPIKEG EEICWOEIG gival Eva onuavTiKO aAyeBpPIKO epyaleio Kal €ival TO TTPWTO
€i00G 1N TTOAUWVURIKWY EEI0WOEWV TTOU CUVAVTOUV 01 palntég/-NTpieg. Mporteiveral va do0¢i
EuQaaon oTnV epunveia Twv TUTTWV AUCEWY TOOO PECW TOU TPIYWVORETPIKOU KUKAOU, OG0 Kal
MEOW TWV YPOQIKWY TIAPOOTACEWY TWV QVTIOTOIXWV OUVOpPTAcEwv. H ouvdeon Twv
€CIOWOEWV pE TOV KUKAO KAl TN ypa@ikA TTapdoTaon Twv CUVOPTACEWV gival ONUAVTIKA
oKOua Kal Otav ol PoBNATPIEG/-NTEC €xOouv avaTTTUEEl aAyopiBuIKEG BeEIOTNTEG aAYERPIKNAG
ETMAUONG TWV TPIYWVOUETPIKWY £EI0WOEWYV. AUTO UTTOPEI VO YIVETOI pE TTAPAdEIYHATA OTTWGS N
evOEIKTIKI) dpaocTnpIdTNTA 2 TTAPAKATW, OAAG Kal pe TTapadeiypata TTou ZnTeital n aviAnon
CUUTTEPACUATWY aTTd TN YPAPIKA TTApACTACN TTEPIODIKAG cUVAPTNONG (TT.X. EUTTAOUTICOVTAG
NG doknon 3 ¢ B’ Ouddag TG §3.4 pe 10 EPWTNUA “TTOTE TTEPITTIOU N ATTOCTACH TOU
TTaixvidioU atrod 1o £6a@og yivetal 1,25m;”)

Mpoteivetal va un yivouv n aoknon 11(ii) Tng A" Ouddag kai ol aoknoeig 1, 2, 4, 5 Tng B’
Ouddag.

EvoeIkTIKr 6pa0TNPIOTATA 1.
1

a) Aivetal ywvia w (o€ rad), ue 0 < w < 21T TIOU IKAVOTTOIEI TIG OXECEIG: NUW = 2 Kai
ouvw > 0. NaoxedidoeTe TN ywvia w TTAVW OTOV TPIYWVOUETPIKO KUKAO, va €ENyNOETE
ylaTi eival povadikn kal va Bpeite To uETPO TNG.
l

B) Na BpeiTe OAEG TIC YWVIiEC @ pe 0 < @ < 21T, TIOU IKAVOTIOIOUV T 0Xé0N NUP = 2 Kal
Va TIG OXEBIAOCETE TTAVW OTOV TPIYWVOUETPIKO KUKAO.

1
v) Na Bpeite GAe TG AUOEIC TNG E€icWONg Nux= 2 , XER.

EvoeikTikr) pa0TnEIOTATA 2:

Me 10 pikpotreipapa «H e€iowon nux=a» amo Ta
eUTTAOUTIOUEVO OXOAIKGA BIBAia, o1 paBnTég/TpIeg
Bpiokouv TIG AUCEIG MIOG OUYKEKPIPEVNG €giowang
OTOV TPIYWVOUETPIKO KUKAO Kal HECW TTOAAATTAWY
OUVAUIKA AAANAOCUVOESUEVWV  YEWUETPIKWY  Kal
YPOQIKWY QvVaTTOPACTACEWY, YEVIKEUOUV TIG AUCEIG
auTég 0’ OAo TO R. XTn OuVéxela dnuIOUPyouV TIG
OIKEG TOUG €EICWOEIG KAl TIG AUVOUvV €TTAANBeUOVTOG TAUTOXPOVA TIG AUCEIG TOUG
YPOQIKA.

http://photodentro.edu.gr/v/item/ds/8521/5141
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KegpdAaio 40

(MpoTeiveTan va d1ateBouv 21 BISAKTIKEG WPEG)

'OAN n didaokaAia Twv TTOAUWVUUWY Ba TTPETTEI VA EUTTAOUTIOTEI UE TNV — AV OXI VA £0TIACTEI
0T —OUVAPTNOIAKK TTPOCEYYION TwV TTOAUWVUHWY. AUTA n TTPOocEyyion a) Ba TTapEXEl OTIG
HOBNATPIEG Kal OTOUG pabnTtég TN duvaTdTNTA TTPOCRACNG OE YEWUETPIKEG AVATTOPACTACEIG
(6TTWG gival n ypagikA TTapdotacn cuvapTnong) TTou KITopouyv va Bonbricouy aTnyv atrédoon
VOAUOTOG Kal TNV Katavonon kai B) Oa upeiwoel Tov poAo a@nenuévwy OAYERPIKWY
TTPOCEYYIoEWV TwWV TTOAUWVULWY TTOU Ogv OUVOELOVTAl WE TNV KaTavonon ouTe pe Tnv
TEPAITEPW OIBACKAAIQ TWV GXOAIKWY HOBNUATIKWV.

§4.1 MNporeiveral va diate0oUV 4 WpPEG

Metd Tn OlammpayudTeucn Twv BACIKWY EVVOIWV Twv TTOAUWVUUWY TTPOTEIVETAI va
TTAPOUCIOCTOUV (€iTE e AOYIOUIKO, EITE PE EVTUTIN LOPPN) Ol YPAPIKEG TTAPACTACEIG LEPIKWV

3 _ 3 U3
TTOAUWVUUIKWV ~ CUVOPTHCEWY  OTIWS Ol fx)=x" fx)=—x" f(x)=x"-3x

4 2 U3 2
f(x)=x"-2x , fG)=x"-3x"-9x+11 2T1OXO0G €ival n TTapaTAPNOTN KAl 0 OXONAOUOG TWV

IBIOTATWY TOUG, TWV ONuEiwY TOpAG pe Toug G&oveg, Twv TUNUATWY TTou BpiokovTal TTAvw A
KATW atro ToV Aova x X, K.ATT..

Q¢ TTPOG TIC ACKNOEIG, TIPOTEIVETAI VA yivouv KaTd TTpoTEPaIOTNTA o1 1 Kal 2, 5 Kal 6 TG A’
Ouadag kai 2, 3 kai 5 1ng B” Ouddag.

EvoelkTikr) dpaoTtnpidtnTa 1:

TTAEUPAG x (OTTWG QAIVETAI OTO OXNUA) HE OKOTTO VO KATAOKEUAOOUE £VA KOUTI
QAVOIKTO aTTo TTAvW. x
a) Na Bpeite wia ouvdptnon Tou va ekppadel Tov OyKo Tou KouTioU. Ti Tiuég
UTTOPEI Va TTAPEI TO X;

B) O TMavvng 1oxupiCeTal 0TI 600 aAUEAVETAl TO X, HEIWVETAI O OYKOG. Na _
QTIGEETE Eva TTIVAKA TIMWY YIA va SIATTIOTWOETE av O MNdvvng £xel dikio. f. : J_ .
y) Na Bpeite (e TPOTEYYION) TTOOO TIPETTEI VA Eival TO X WOTE TO KOUTi va Lt
£XEI TO péyioTo GyKo.

ATTO €va xaptovi dlacTdocwyv 20x30  gkarooTv KOBouue TETPAYWVA .:|—'

EvoeIkTIKr) 6pa0TNPIOTATA 2:

Na oxedidoete TIG  YPOQIKEG 6
TTAPOOTACEIS TWV  CUVAPTHOEWV
f(x)=x"-3x Kal g(x)=x*-2x’



YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

XPNOILOTTOIWVTAG KATTOIO AOYIOWIKO OUVOMIKNAG YEWMETPIAS (EVAAAAKTIKG UTTOPEI Ta
oxAuoTa va divovral OTougG/OTIG pabntég/-NTpieg OTav Oev uTTApxel duvardtnTa
oXedloopouU pe Yneiakd epyaAegia). MNaparnpuwvtag 1o oXAUA,

a) va Bpeite Ta dIa0TAUATA LOVOTOVIAG Kal T aKPOTATA TWV f KAl g.

B) Eivai katrolia cuvaptnon apTia A TTEPITTA;

y) Na BdAeTte o€ auéouoa oelpd Toug apiBpoug

g(=2), 9(-0,5), 9(0), g(1), g(1,5).

§4.2 Mporteiveral va d1aTe00UV 4 WPEG

Mporteivetal va d00¢i Eupacn otn xprion Twv BewpnudTwy TNG uTToTTapaypa@ou "Aiaipeon
TTOAUWVUUOU pE x—P" KAl TTIO CUYKEKPIPEVA, OTN HETAEU TOUG OXECN KAl OTN CUVETTEIQ TTOU
€XOUV yia Tn TTapayovToTroinon TToAuwvUuou. MNa 1o oxAua Horner KaAd gival va €nynodei n
OX€OT TOU PE TOUG OUVTEAEOTEG TTOU epgavifovral Katd Tn dladikacia Tng diaipeons (61TTwg
OTO EI0QYWYIKO TTAPAdEIyUa TOU OXOAIKOU BIBAIoU 1} pe AAAO apiBunTikG TTapddelyua).

Mporteivetal va un oulntnBouv ol aoknoelg 1, 2 kal 5 TG B” Ouddag.

§4.3 MNporteiveTal va diateBouv 8 wpeg

2Tnv evoTNTA AUTH €I0dyovTal VEQ EPYOAEIa yia TNV TTAPAYOVTOTTOINCOTN TTOAUWVURWY HECW
TNG OTToiag €TMAUOVTOI OTrn OUVEXEIA TTOAUWVUMIKEG EEICWOEIS KAl QVIOCWOEIG Babuou
peyoAuTepou atrd 2. Av Kal ol aképaleg pideg evog Tuxaiou TTOAUWVULOU dev epgavidovTal
ouxvd, TTapoAa autd To Bewpnua cival €va xprioino epyaieio. QoTtdéoo, yia Tn AUcon
TOAUWVUWIKNAG  €fiowong, €upacn Tpémel va 000ei  otnv  TpoTepaidTNTA NG
TTAPAYOVTOTTIOINONG TOU AVTIOTOIXOU TTOAUWVUHOU.

O mpoodiopioudg pidag pe TTPOCEYYION €ival £va XPrOIo apliBunTIKO EpYaAEio TToU uTTopEi va
ouvOeBEi pe Tov TPATTO TTOU Ba PTTOPOUCE VA TTPOCSIOPICE! KAVEIG un akEépaia pila av gixe 0N
0140e01 Tou KA&TTOIa UTTOAOYIGTIKN punxavr). Kupiwg éuwg, auth n uéBodog, €1Teldr) oTtnpideTal
OTn YEWWETPIKN epunveia Tou ©. Bolzano, UTTOOTNPICEI TNV CUVAPTNOIAKK TTPOCEYYIOT KOl TNV
OTITIKOTTOINGON TWV OXETICOPEVWV EVVOIWV.

270 TTAQioI0 Tng €TTiAUCNG AVICWOEwWY, TTPOTEIVETAI va aulnTnBoulv Kal TTAAI Ol avICWOEIG
OecuTépou Babuou kal va auvdeBoUv (OTTwG Kal OAEG O TTOAUWVUUIKEG QVICWOEIG) UE TN
YEWUETPIKI EPUNVEIA TOUG.

MpoTeiveTal va yivouv ol aOKAOE€IG 1, 2, 4, 5, 6 kKal 8 TNG A” Ouddag Kal TTpoAfuata TG B’
Ouddag, Ta otroia 0dnyouv aTnV £TTIAUCT TTOAUWVUUIKWY EEICWOEWV.

EvoeikTiKr) 6pa0TNPIOTATA 1.
Mia Biounxavia €xel uttoAoyioel OTI yia TNV NUEPNOIA TTAPAYWYH x povadwy atrd éva

— 2 Ve r s g r
TTPOIOV €XEI KOOTOG K(x)=-2x"+120x +100 XINA®EG EUPW), EVW N TTWANCH AUTWY TWV



YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

E(x)=x’ —x* +20x

X HOVAdWV TNG atropépel £00da XINadeg supw. H Bropnxavia

UTTOPEI va TTapPAyEl péxPl 20 ovAdES auToU TOU TTPOIGVTOG KaBNUEPIVA.
a) MNoia TrTapaywyn divel éo00da 20.000 eupw;
B) Mbéoeg povadeg TTPOIGVTOG TTPETTEI VA TTAPAYEL N BlounxXavia yia va £xel KEPDOG;

EvoeIkTIKr) 6pa0TNPIOTATA 2:
Na e€etdoete av n egiowaon x> + 2x — 2 = 0 €xel pida peTagl Twv aplBuwv 0 kal 1. Na
TTPOCOIoPICETE QUTA TN PICa pE TTPOCEYYION EKATOOTOU, XPNOIULOTTOIWVTAG UTTOAOYIOTHA
10€1TNG. MTTopeite pe Tov idlo TPOTTIO va SIATTIOTWOETE av UTTApXE! pia TnG e€iowaong
HETAEU TwV apiBuwv 1 kai 2;

EvoelkTIKr) dpaoTnpIdTnTa 3:
Me 10 pikpoteipapa «lMoAuwvuuikn €giowon 3ou BaBuou» amd 1@ - —
eutrAouTiopéva OoXoAIKA BIBAia, o padntég/-ATpieg diepeuvolv TN oxéon
TWV PIWV WIag TTOAUWVUIKAG €gicwong 3ou Babuou, pe Ta onueia oTa
OTTOIa N YPAQIKN TTAPACTACH TNG AVTIOTOIXNG TTOAUWVUUIKAG CUvVApPTNONG
TEWUVEI TOV OPICOVTIO Agova.

http://photodentro.edu.gr/v/item/ds/8521/5229

§4.4 MNporeiveTal va d1ate0oUV 5 WPEG

2NV evoTNTa QUTR ETTIAUOVTOI EEICWOEIG KOI QVIOWOEIG TTOU avAyovTal € TTOAUWVUUIKEG,
OTTWG ApPNTEG Kal KAAOUATIKEG eEI0WOEIS Kal aviowaoelg. Na 500¢€i Eppaacn oTo yeyovog 0TI n
oywon Twv peAWV pIag eicwong oTo TETPAywvo dev odnyei TTAvTa o€ 1I00dUvaun £gicwaon.
AuTo uttopei va yivel kalr e T Borbeia Twv TTOPAKATW YPAPIKWY TTAPAOTACEWY TTOU
aAvaQEPOVTAl OTO TTAPAdEIYUA 2.

MpoTeiveTal N atro@uyr] TTOAUTTAOKWY AOKAOEWV (OTTWG TTX. Ol AOKACEIG 3viii, 6 TG A" Ouddag
Kal ol acknoeig 2, 3, 4 ka1 5 ¢ B” Ouadag) o1 omoieg Ee@elyouv atmmd TOug OTOXOUG
d10a0KaAiag ToU pabrRuaTog..

EvoeikTikr) 6pa0TnEIOTATA 1!


http://photodentro.edu.gr/v/item/ds/8521/5229

YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

a) Na Auoete Ty e€iowon VX+3=x+1 (g

_ 2
B) Na AUoete Tv e€iowon X H3=G+D" (g

y) Na €€nyfoete yiati n E; ka1 n E, dev éxouv TIg idleg akpiBwg Auaelg, av kai n E,
TTPOKUTITEI ATTO TNV E; av upwooupe Kkal Ta dU0 péAN TG OTO TETPAYWVO.
0) Na AUoeTe ypa@IKa TIG EI0WOEIG TOU Q) KOl TOU B) EPWTHOTOG.

EvoeikTikr) 6pa0TnpIoTATA 2:
x> +1

f(x)=
Na oxedldoeTe TN YPOYIKN TTAPACTAON TNG OUVAPTNONG 2x  kal TNV €uBtia
1
y=7X
2 XxPNOILOTIOIWVTAC AOYIOHIKG SUVAMIKAG YEWHETPIAS. MapatnpwvTag To OXAUA,

a) va Bpeite Ta diagTrpaTa povotoviag Tng f.
B) va e¢eTdoETE Av N f gival APTIA A TTEPITT.

y) va Bpeite ammd TN ypa@iki mTapdcTacn (Katd
f(x)=2

TTpoogyyion) TIG AUCEIG TNG giowong
Na aitioAoyrioete To CUANAOYIOUO OaG.

0) va €LeTAOETE yIa TTOIEG TILEG TOU ¢ N €giocwon
f(x)=c

€xel NUoeIg kal TTooeg. Na aimiohoynoere _~

TNV aTGvTnon oag.

€) VO EEETAOETE yIa TTOIEC TIES TOU a N euBsia ¥ = %% tépver Tn ypagikr] TapdoTacn NG
f.

x?+1

1
oT) va BPEiTe ypa@Ika Kai aAyeBpIkd TG AUOEIG TG aviowaong  2x 2

KegpdAaio 50

(MpoTeiveTan va d1ateBouv 18 BISAKTIKEG WPEG)

§5.1 MporeiveTal va diate@oUVv 6 WPEG

H évvola Tng ekBeTIKAG MpETABOAAG TTOU OUVOEETAl ME OCNUAVTIKA QAIVOUEVO TNG
TTPAYUATIKOTNTAG, UTTOPEI VO ATTOTEAECEl TNV €10aywyr OTnV €KOETIKN ouvapTnon. Av Kai
OUXVA OTO TTPAYUATIKA QAIVOUEVA TTOU PEAETAWE, Ol TIMEG TNG aveEAPTNTNG LETABANTAG ival
OIaKPITEG (OUXVA gival QUOIKOI apiBuoi), TETola @aIvOueEVa UTTopoUV va XPnNoILoTToINBouy yia
TNV peTdBaon oTnv ekBETIKA ouvapTnon, dnAadr o€ Tedio opIouoU Toug TTPAYUOTIKOUG. H
éupaon otn diIdackaAia TNG eKBETIKAG ouvAPTNONG TTPETTEI VA €ival OTA TTPORAARUATA KAI OTIG
1I016TNTEG TNG EKBETIKAG GUVAPTNONG OTTWG TTPOKUTITOUV ATTO TN YPAPIKA TNG TTAPAOTAOT.

10



YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

Mpoteiveral va d00¢i TrpotepaidTnTa OTIS AoKNOE€Ig 1-5 TNG A’ Opadag Kai oTa TTPORARuaTA 6,
7 ka1 8 Tng B” Opddag.

EvOeIkTIKr) dpaoTnpIdTnTa 1:

Ta BakTApia €ival TTOAU WIKPOI, HOVOKUTTOPOI OPYQVIOUOI TTOU €ival HakpAav ol TTio
TTOAUTTANBEIG opyaviopoi otn I'n, o1 oTToiol avatrapdyovTal péow piag dIEPYaaciag TTou
ovoupddetal dIxotouNon: €va KUTTapo Xwpiletal oTn péon, oxnuartifoviag ©uo
"Buyatpikd KUTTapa". ‘Eva tétoio BakTtAplo gival N caAuovéAa (salmonella), To oTToio o€
Bepuokpaacia TepIBaGAAovTOg 35 ° C diaipeital kKABe wpa Kal oxnuaTtifovral duo AAAa
BakTtrpia.

Ag utroBéooupe 611 o€ pia pepida TPoPAG uTTdpxouv 100 BakTrpia GAALOVEAAG Kail OTI N
Bepuokpaaia TepIBaAAovTOG givai 35 ° C.

a) Na oupuTtAnpwaoETE TOV TTAPAKATW TTiVaKa

Xpovog (o€ wpEg) 0 1 2 3 4 5

ApIBuéc Baktnpiwv 100
B) Na armotuTtwoeTe Ta OedOpEVA TOU TTivaKa pE onueia o€ KAtdAAnAo cuoTtnua
opBoywviwv atévwy. H oxéan petall Tou apiBuol Twv BakTnpiwv Kal xpdévou tival
ypappuikn; Na aIrloAoyRoeTe TV ATTAVTNON 0AG.

y) Na ekTIuAoETE TO XpOVO TToU Ba uTTdpXouV a) 1200 BakTrpia, B) 4.550 BaKTripla Kal Y)
TTEPIOCOTEPQ TTO 7.200 BAKTAPIO OTN HEPIdA TPOYG.

0) Na ypdayete pia oxéon Tou va ekQpadel To TTARBOG Twv BaKTNPiWV COApOVEAG WG
ouvdpTtnon Tou xpovou . Moo givail 1o TTedio opiopoU TG cuvaPTNONG ;

€) MmopoUue va uttoAoyiooupe ava TTACA XPOVIKA OTIyur] Tov TTANBuoud Twv
BakTnpiwv; Oa cixav vonua yia To CUYKEKPILEVO TTPORANUA O ApVNTIKEG TILEG YIA A) VIO
TO XpOVvo Kai B) yia Tov TTANBuoud Twv BakTnpiwy;

EvoeikTikr) pa0TnEIOTATA 2:
Na 608oU0v 01 ypa@IKEG TTAPAOCTACEIS TWV AKOAOUBWY ouddwyv ouvapTtiioswy. Na

nNTnBei atmd TOug/TIC HaBNTEG/-ATPIEG VA CUYKPiIvouv Ta ypa@Auatd Toug Kal va
TTPOCBIoPIcOUV TUXOV OUOoIOTNTEG Kal BIOPOPES TTOU APOPOUV a) TO TTEdI0 opiouou, B) To
OUVOAO TIHWY, Y) TO onueia TOUNG pE TOUG AEoveEG, B) TN povoTovia, €) TIG AOUUTTTWTEG
KAl OT) TN CUMUETPIA.

f(x)=2% f,(x)=3-2", fi(x)=-3-2%, f,(x)=4-2"

1 X
f(x)=2" , g(x):Z-2 .

f(x)=2" £,(x)=2"+3 f,(x)=2"" f,(x)=2""+3

1 X
f(x)=2" g(x) = (Ej '

11



YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

Evo 15 . 3.
Me 1O pIKpoTTEipapa «H povotovia oG ekBeTIKAG ouvdpTnong» amd 1o — —
eutTAouTIopéVa OXOAIKG BIBAIa, ol pabntég/-ATpieg Olepeuvolv Tnv évvoia TNG =
povoTtoviag Kal Tn peAETN TnG upovoTtoviag wiag ekBeTIkAG ouvdptnong. Me Tn
BonBeia Tou AoyiouikoU peTaBaAAouv Tn BAon oG €KOETIKAG OuUVAPTNONG Kal
TTAPATNPWVTAG TN YPOQIKN TNG TTapdoTtacn Ppiokouv Tn povoTtovia TG WE Tn
BonBeia Tou opiouou.

http://photodentro.edu.gr/v/item/ds/8521/5238

§5.2 Mporteiveral va d1aTe00UV 6 WPEG

H katavénon tTwv AoyapiBuwv Kal Twv IBIOTATWY TOUG UTTOPET VO OTNPIXTEI OTOV OPICUO TOU
AoyapiBuou kal oTig AdN YyVWOTEG 1I810TNTEG TV duvApewy. ETTITTAé0V, OTO IOTOPIKO ONueEiwpa
TTOU UTTAPXEl OTO TEAOG TOou Ke@aAaiou (aAAG kal aAAoU) uTTopEi Kaveic va Bpel oTolxEia TTou
dIKaloAoyoUv Tnv «eTTIivonon» Twv AoyapiBuwv. Epgacn Trpétrel va 0Bt oTa TTapadeiypoTa
1 Kai 2 TTou TrEPIYPAQOUV TNV KAipaka Richter yia Tn pétpnon Twv CEICUWY KOl TO pH yia TNV
oguTnTa £vog diaAupartog. Ta mapadeiyuarta autd eigdyouv TNy aglotroinon Twv Aoyapiduwv
oTnNV Kabnuepiv dwn.

AvTiBeTa, pia TTPOOTIABEIO ATTOUVNUOVEUCNG TUTTWV KAl TEXVAOUATWY XWPIG vonua dev gival
podnoiakd amodoTikr kal Ogv evBappuveTal.

MpoTteiveTal va yivouv Katd TrpotepaldTnTa O AOKAOEIS TNG A” Ouddag ue éupaon oTa
TpoBAAuaTa Kal ol aoknoelg 2, 3, 5 TNG B Ouddag. Na un yivouv o1 aokAoEIS 6, 7 kai 8 TNG B’
Ouadag.

EvoeIkTIKr) pacTnpidTnIa:
MNa ammAd fxo dedopévng €viaong |, n éviaon TOU UTTOKEIUEVIKOU QIoBuaTOG TTOU

avTiAauBaverar KATTOI0G aKPOATrg ovouddeTal akouaTotnTa L Tou fAxou. lNa Tnv
akouoTéTNTA L XpNnoIpoTrolsiTal we povada pérpnong 1o 1 decibel kai yia Tnv évraon |
TO watt/m?>.

‘Exel Bpebei TeipapaTikG OTI n akouoToTNTa L oXETiCeTal pe TNV éviaon | pe AoyapiBuikd

L:10-10gl
TPOTIO, CUUPWVA UE TOV TUTTO I , 0tTTou |, n wKPOTEPN éviaon fXou TTou

. ’ , ’ . ’ . -12
WTTOPEl va aKOUOEl TO auTi Tou avBpwTTou, Kai ival Trepitrou ion pe 107 watt/m2 Na

) . o . 6
utoAoyioeTe TNV akouoToTNTA aTAoU fxou éviaonc: a) 107 watt/m? kai B)

dekatTAdolag atrd 1o ;.

§5.3 lMporteiveTal va diateBouv 6 wpPeg

12
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YIOYPTEIO MAIAEIAE KAl @PHEKEYMATQN
INETITOYTO EKITAIAEYTIKHE IIOAITIKHE

Ma Tov opIopd TNG AoyapIBuIKAG ouvapTnong gival onuavTikr n oxéon TG UE TNV EKBETIKN,

y=ocxc>logay=x)

1600 OAyeBpIk& (ue Tnv 100duvapia , 000 Kal YEWUETPIKA (ue TN

OUPPETPIA TwV U0 YPAPIKWYV TTAPACTACEWY WG TTPOG TNV y = x). ETriong, kat' avTioToixia pe
TNV €KBETIKN ouvdapTnaon, £éueacn Ba TTpETTel va 600¢i oe TTPoRANaTA Kal OTIG I810TNTEG TNG
AoyapIBuIKAG ouvapTNOoNG OTTWG TTPOKUTITOUV OTTO T YPAPIKA TNG TTAPAoTaOoT.

Oa di1daxBolv pévo ol cuvapTtnoel f(x) = logx kai f(x) = Inx. QoTéo0, yia Adyoug KaTtavonaong
TNG OXEONG WE TNV avTioToIXn €KOETIKA cuvapTnon, Ba prropoucav va ava@epBouv Kal ol
AoyapiBuikéG ouvapTroelg e Baon a, ue 0 < a < 1, o€ AuTh TNV TTEPITITWON OUWG, Ba TTPETTE
va emmionuaveei ot n diIdakTéa UAN trepiopileTtal oTIg f(x) = logx Kai f(x) = Inx.

MporTeiveTal va yivouv Katd TTPOTEPAIGTNTA Ol OOKNCEIG: 2, 5, 6, 7 Kal 8 TNG A” Ouddag kai 1(i,
iii), 3, 5, 7 ka1 8 Tng B” Opddac.

EvoelkTIKr) pacTnpidTnTa:
Mpoteivetal va xpnoiuotroindei 1o wikpotreipapa «AoyopiOuikr LeETABOAN — K)\IuGKG
Richter» ammd 10 eptrAouTiopéva oxoAikd BiBAia, yia Tnv =
Katavonon tng AoyapiBuikng peTapoAng. Me tn BoriBeia

TOU AOYIOMIKOU, Ol padnTég/-ATpIEG ATTO TN YPOQIKN |2

TTapdoTaon TG ouvdpTnong Tou peyEBoug evog oEiIouoU =
o€ KAipaka Richter wg TPog TNV £VTAoh Tou, dnuioupyouv ——
EIKACIEC OXETIKG pE TN OXECN TIOU £XOUV QUTA T dUO [«
HEYEBN Kal TIG aTTOOEIKVUOUV OAYERPIKA. 2T OUVEXEIQ, R R —
OUYKPIVOUV TIG €VTAOEIS CEIOUWY TTou éXouv cupfei oto TTapeABOv kKal AUvouv Ta
TTpoBAAuaTa YPa@IKA Kal aAyeRpIKa.

http://photodentro.edu.gr/v/item/ds/8521/5240

13


http://photodentro.edu.gr/v/item/ds/8521/5240

