OAHTIEZ AIAAZKANIAZ MAOGHMATIKQN MPOZANATOAIZMOY " TAZHZ FENIKOY AYKEIOY
A TO 2XOAIKO ETOZ 2026-2027

Ma to oxoAlko £€tog 2026-2027 n VAN Twv Madnpatikwyv MpocavatoAlopol tne I Aukeiou
neplhappavel Tn Bepatikn Tng Availuong tng onolag n dtdaokalia katahapBavel 6 wpeg tv
eBSouada. OL SlotBéueveg wpeg SI60OKAALOG ETUTPEMOUV TNV UTOOTHPLEN YVWOTLKWV KoL
SL8aKTIKWVY 0TOXWV. MO0 CUYKEKPLUEVAL:

a) Tnv ouvdeon tng Avaluoncg pe edappoyEG Kol MPOoPANUATA TTOU OXeTi{ovtal PE TNV
TPOY LOTLKOTNTAL.

B) tnv umoothplen TG MeEyAANG TTAELOVOTNTAG TWV LABNTWV/-TPLWV OTO VA EUMAAKOUV LIE T
MaBnuatika avegdptnta and tn YEXPL Twpa Labnaotakr) mopsia Toug.

H petatomnion tng Sbaockahiog mpog tic Stadikacieg emiluong mpoPARpATOC Hmopsl va
TPOOEPEL YL ETLMTAEOV VONUATOSOTNGN TWV OXETIKWVY EVVOLWV Kal Stadikaoltwv. MNa tnv
EUMAOKN TWV HaBNTWV/-TPLWV 0t SLadikaoieg pabnuatikng poviehomoinong kat emilvong
TPoBARUATOC KplveTal okOTIUn Katopxdg n aflomoinon mpoPANUATWY omd To UTIAPXOV
S15aKTiko VALKO (618akTikd BLBAlo, UALKO kat BLBAla avaptnuéva oto http://ebooks.edu.gr).
‘Exel 16laitepn onpaoia Katd T SLAMPAYUATEUCH TWV TPOBANUATWY VO TTAPEXETAL EMOPKAG

XPOVOG 0TOUC/OTIG LOONTEG/-TPLEC KAl VA AVTLUETWTII{OVTAL TUXOV YWWOTIKEG EANElELC.

H avTlpeTWIon yWwoTikwy eAAelPewV oplopévwy Hadntwv/-tpLwy pmopsei va yivetat pe tnv
avadelfn evéopadnuaTIKWY CUVEECEWV eVVOLWY Kol SLadLlkaolwy KaBwe Kot Thv avakAnon
TIPONYOUHEVWY YVWOEWY. AUTA amoTteAoUV CNUAVTIKEG gUKALpleg adevog emavacluvéeong
poOntwv/-tpLwv mou Kivduvelouv va xaoouv tv enadn pe ta Mabnuatikd kat adetépou
BaBuTepNnC Katavonong yla 6Aoug. TETOLEG TAPEUPBATELG UITOpoUV va YivovTtal Katd Thv Kpion
tou/tng S18dokovta/-ovocog, eite wg Bewpntiky culntnon (ot apxikég mapaypddoug
OUVAPTAOEWY, LOVOTOVIAG, OKPOTATWV K.d.), EITE W¢ MapeUBOAN TWV avayKaiwv BewpnTiKwy
otolyelwv yla pLa doknon.

EAQyLOTOG EAdyLoTOG EAQyLoTOG
Napaypadog | apBpog | Napaypadog | apOpog | Mapdaypadog | aptOudg
wpwv wpwv wpwv

1.1 3 2.1 8 3.1 4
1.2 10 2.2 4 3.4 5
1.3 10 2.3 5 3.5 7
1.4 3 2.4 5 3.7 10
1.5 6 2.5 4
1.6 4 2.6 7
1.7 4 2.7 12
1.8 12 2.8 4

2.9 4

2.10 5



http://ebooks.edu.gr/

KedaAawo 1o
81.1

To TeplexOUevo TG Toapaypddou autng eival onueio avadopd¢ ywa ta emopeva. Ot
TIEPLOCOTEPEC ATO TLG EVVOLEC TIOU TIEPLEXOVTAL ElvaL BN YVWOTEC 0TOUG/OTIC HaBNTEG/-TPLEG.
M’ autd n Sibaokahia Sev TPEMEL va OTOXEVEL OTNV €€ UTOPXNC AVAAUTIKA Ttapouciaon
YVWOTWY gvvolwv, oA oto va Sivel «adopréG» oToug/oTig HadnTEG/-TPLEG VA aVOTPEXOUV
ota BLBAla Twv mponyoUUeVWY TALEWV Kal va etavadEPouy oTn UVN TOUG YVWOTEC EVVOLEG
KOIL TIPOTAOELG TTOU Ba TIC XPELACTOUV OTO EMOUEVA.

§1.2

Mpoteivetal va 600l Eudaon oe mpofARHATA HABNUATIKAG LOVIEAOTIOINONG LE KATAOKEUN
ouvapTNONG o Teplypddel éva dalvopevo i pia Katdotaon, Onwg yla mopadelypa ot
aoknoelg 5 tng A" Opadag kat 2, 3 kat 4 tng B' Opadoac.

H &waokaAio tng mapaypddou autng eivol pio sukapia avakAnonc/cupminpwaong
TIPONYOUHEVWY YVWOEWV OO OLKEIEG CUVOPTAOELS (TPLYWVOUETPLKEG, TIOAUWVUULKEG,
€KOETIKEG, AOYaPLOUIKEG, K.G.) KOl TwV AVTIOTOLXWV £ELOWOEWV KAl OVIOWOEWV. EmumAgoy,
VEWUETPLIKEG €VVOLEG KOl OXECELG elval Xpnowo va culntouvial pe adopur) OXETIKA
nipoBARuata.

H évvola tng ouvaptnong eivatl apeca ouvoeSepuévn He TN ypadlkn TNG MAPACTACH KAl N
oUVOEODN aUTH TIPEMEL va avadelkvUeTal o KABe eukatpia, SLOTL utooTtnpileL TNV KATAVONnon
TWV XAPAKTNPLOTIKWY TNG CUVAPTNONG.

Elvat onuavtiko va emonpavOel otL unopei to yvopevo 0o cuvaptroewv va eival n otabepn
ouvaptnon undév xwpic kapla amd TG Vo va elval on pe v ouvdptnon undév. Eva
KOTAANAO Tapddelyo amoteAoUV oL CUVAPTIOELG f(x):x+|x| Kall g(X)ZX—|X| Twv

omoilwv cuvloTATaL va YIVEL Kal N ypadLkr mapactaon.

Eniong, va emonpavOel 0Tt anod tov opLopd TG CUVAPTNONG TPOKUTITEL OTL AV X;, X, eDf Kol
X, =X, woxVeL mavta f(xl) =f(x2). To avtiotpodo duwc Sev LoxUeL dvTa (LoXVEL POVo
otav n ouvaptnon eivat éva mpog eva, onwe Ba ¢pavel os emouevn mopaypado).

ErumAéov, elval xpriollo va oulntnBel OTL 0 OpLOUOC TNG LOOTNTAG CUVAPTHOEWV SV Umopel
va untokataotabel pe tov «Alo cuvapthoelg f kot g Aéyovtal (oeg otav £xouv to 8Lo nedio
OoplLopMoU Kal Tov dlo tumo». Katapyag, v €xouv OAeC oL cuvaptnoelg tumo. AAaA duo
OUVOPTAOELG He SLadOopPeTIKO TUTO UMOPEL va eival (oG, OTIWE yLa TIAPASELYOL OL OPLOUEVEG

oto R ouvaptioelg f(x) =1 kot g(x) = ﬂy2x+o1)vzx.

§1.3

Mo TNV avayvwpLon Twv WBLOTATWY TNG LOVOTOVIOG KL TOU «EVA TIPOG Va» LLAG CUVAPTNONG
gival onpavtiko va aglomolnBouv oL ypadLKEC MOPACTACELC. o TOV OKOTIO QUTO UMOPOUV Vol



aflomoinBolv oL ypadIlKEC TAPACTACEL TwWV POOCIKWY CUVOPTACEWY TNG TPONYOUUEVNG
napaypadou.

Na Sieukpviotel otoug/otig Hadntég/-Tpleg OTL ylo TNV €mMiAucn OOKACEWV UImopolV va
Xpnotlgomnolouvtal, avormdSeLKTa, oL TTIPOTACELS:

i) Av n ouvaptnon f eivat yvnolwg avouoa os éva dtaotnua A, TOTE yla onoLladnmote
X,,X, €A woxVeL n ouvenaywyn: f(xl) <f(x2) =x <X,.
ii) Av n ouvdaptnon f eival yvnoiwg ¢Bivovoca oe éva Sidotnua A, totE yla

OTOLOSATIOTE X, X, €A OXUEL N CUVETAYWYNA: f(xl) <f(x2) =X >X,.

Mo Aoyoug OLSOKTIKOUC HUMOPel va MOPOUCLOOTEL otnv TAfn n amodeln autwv Twv
T(POTACEWV:

i) Eotw étLumdpyouv X;,X, €A, yia ta onola toxUeL n umdBeon Kkat Sev LoXUEL TO CUMTEPOCUA

NG ouvemaywync. Tote Ba woyveL:
f(x)<f(x) ko x>x,.
e Av Atav X, >X,, enedn n f elvar yvnoiwg avfovoa, Ba ioxue: f(x1)>f(x2), Tou
QVTikeLTaL otnv untdBeon.
e Av Atav X, =X,, and Tov opopd NG cuvdaptnong, Ba loyue: f(x1)=f(x2), TIou

QVTIKELTOL KAL QUTO OTNV UTIOOEON.
Emopévwg, LoxUeL To {NTOUHEVO.

ii) Avtiotolyn He TNV i.
§1.4

Me Sedopévo OTL O TUTIKOG OPLOKOG TOU opiou Sev ouumeplhapBavetal otnv VAN, xpelaletal
va 600el Bapoc otn SlacBnTikA TPoogyylon Tng €vvolag tou opiou. AnAadh, va yivel
npoonabeLa, péoa amod ypadLKEC TAPAOTACELS KOTAAANAWY CUVAPTICEWY, VO ATTOKT|GOUV OL
padntég/-tpLeg pa kan lkova kat va amodeuxBolv mapavoniosLg, tou arod tn BLBAloypadia
£xel mpokUPeL OTL SnuloupyouvTal cuXVA OTOUG/OTIC HaBNnTEC/-TPLEG, YL TV £vvola Tou
oplou. Na Ttoviotel Slaitepa, péoa amd KATAAANAEG ypadlKEG TOPOAOTACELS, OTL N
cupmnepLpopa TNEG ouVAPTNONG oTo onuelo xy dev emnpedlel To OpLO TNG OTAV TO X TelVeL OTO

Xo, KAOWE kaL 6Tl n A tou lim f(x) kaBopiletal and TG TUEG IOV TAPVEL N cuvApPTNoN
X—>X,

KOVTQ OTO Xo. AnAadny, 8U0 cuVOPTHOELG TIOU €XOUV TLC (BLEG TIUEG O€ £va SLaoTnua yupw omod
TO Xp, AAAQ umtopetl va SltadEpouv oTo X, (va maipvouv SLopOopPETIKEG TLUEG I N WL va opileTal
KoL n AAAN va punv opiletal ) kapla va punv opiletatl), €xouv to (610 Oplo Otav To X TEIVEL OTO
Xo. Nt TovioTel eniong otL, n UTIaPEN Tou opilou e cuvemaAyeTal povotovia (KATL Tou Omwg
nipokuTtteL amd ™ BLBAloypadia sivatl cuvnBlopévn mapavonon twv padntwv/-tplwv), olte
OUWE Kol TOTKA povotovia Se€Ld kal aplotepd tou Xg, SNAadr povotovia o€ éva dtaotnua
0PLOTEPA TOU Xg Kal o€ €va Staotnua d&€ld Tou Xp. MNa Tov oKOmo autd Pmopel va
XpnowonownBolv ypadlkeG TOPACTACEL; KOTAAANAWV OuVAPTACEWY, Tou Ba




oxeblaotouv pe tn Ponbela Aoylopkou, Omwg ya mapddeypa n f(x) :x-mzl
x

(2xApa 1).

s

Eniong, emeldr] moAAol/-é¢ pabntég/-tpleg Bewpolv OTL Otav éva Oplo Sev UTApPXEL Ta
TAEUPLKA Opla uTtdpyouv Kal eivatl Stadopetikd, va §obolv ypadikd kot va culntnbouv

napadeiypora mou §ev uTtdpxouv Ta MAEUPLKA dpla, OTwg yia tapadetypan f(x) = nu —
X

(Zxrjpa 2).

§1.5

Jtnv evotnta outr 8ev €XeL vonua o GOKOTn aoknoloAoyia Tou ot padntég/-tpleg
umoloyilouv oOpla, kavovtag xprnon oAyefplkwv de€lottwy. 2tn AUON TWV 0OKACEWV vVa
{nteital amo toug/Tic padnTtég/-TpLeg va Tovi{ouV TIG LBLOTNTEG TWV OpLwV TTOU XPNOLUOToUVY,
WOTE Ol OOKNOELG QUTEC VO ATTOKTOUV OUGLAOTIKO TIEPLEXOUEVO QIO TTAEUPAC AVAAUONG, KATL



niou Ba Bonbroel otnv avantuén tng KATavonong amod Touc/Tig LabnTtég/-Tpleg TNG £vvolag
TOU opiou.

x'=16

3

Mo mapadelypa, os EpWTNOELG OTIWG «va Bpebeito lim » (doknon 3i, A" Opadag) eival
x—2

XpNouo va {nteitat anod Toug/Tig LabnTEg/-TPLEG VAl AULTLOAOY|GOUV TIOLEG LOLOTNTEG TWV oplwv
XPNOLUOTIOLOUVTAL OTA EVOLAUESA OTASLA EXPL TOV TEALKO UTTOAOYLOUO, VO TTPOBANUOTLOTOUV

4 2
x'—16 X +4)-(x+2) , . . .
av ol f(x)= kot g(x) =M elvau {ogg kat, adou Samotwoouv OtL dev
eival iogg, va Sikatoloyrioouv ylati €xouv ioa Opla.

X - X +2x+4

Eniong, og aoknoelg 0mou n ocuvaptnon opiletal pe dltadopetikd TUMO o SUO cuveXOUEVA
SlootApata, Onwce m.x. n docknon 5 tg A’ Opadag, va nteitot atttoAdynaon yLotl oto ohnuelo
oAAayng Tou TUTIOU EILOOTE UTIOXPEWHEVOL VO EAEYXOUE Ta TTASUPLKA OpLa, EVW OTO GAAQ
onpeia tou mediou oplopol pmopoupe va BpoUle TO OPLO XPNOLLOTIOLWVTAG TOV OVTLOTOLXO
tomo. AnAadn, va daivetal otL oL pabntég/-tpLeg katavoolv OtL To 0plo Kabopiletal amd Tig
TLUEG TNC CUVAPTNONG KOVTA OTO Xg KOL EKATEPWOEV OUTOU. AUTO HAG ETITPETEL OTA ONUEla Ta
SLopopeTIKA amod TO X; VA XPNOLUOTIOLOUHE TOV £va TUTIO, EVW OTO X, TIPETEL VA TIAPOUE
TIAEUPLKA OpLaL.

§1.6

Mpoteivetal va 500el Bapog otn SLaloBnTik TPOCGEYyLoN TNG EVVOLAC LE TN XPNON YPAPLKWY
MAPAOTACEWY. EKTOG amd ta napadsiypata tou BiBAiov va §06oulv, péoa amod KatdAAnAeg
YpodLKEC TTapaoTAOELS, TTou Ba oxedlaotouv e T BorBela AoylopLkou, mapadsiypata 6mou

.1
TO OpLo Sev eival menepaopévo aAAd Sev UTIAPXEL LovoTovia, OTwG TLY. hm—z' nu—+2
x>0 x X

(Zxnua 3), wote va anodeuxbel n Mapavonon mou cuvSEEL TNV UTAPEN KN TIEMEPACHUEVOU
opilou OTO X; L€ TN povoTovia.
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§1.7

Mpoteivetal va §00el Bapog otn StaoBnTikn mpooéyylon tng évvolag. Na §o6oulv, péoa amno
KOTAAANAEG ypadIKEG TTAPACTACELG, TTAPASELYLATA CUVAPTACEWY TWV OTOolwv To Oplo, oTav
TO X TElVEL OTO +00, UTIAPXEL AAAG OL GUVOPTHOELG AUTEG SEV ElVOL LOVOTOVEG, OTIWCE Elval yLa

napddewypa n f(x) = nux (Zxnua 4), kabw¢ KAl cuVAPTHOEWVY TWV omolwv To dplo Sev
X

UTTAPXEL, OTAV TO X TELVEL OTO +00, OTWG elval yia mapddewypon f(x) =nux.




. . | .1
Ta 6po: lim x", lim x", lim — kot lim —- va ouintnBoulv pe tn xprion ypadkwv

X—> 40 X—> -0 x40y x>—0 x

MAPACTACEWY, TIou Ba oxedlactouv Pe tn BorBela AOyLoULIKOU, KOL TILVAKWY TLUWV, e 0TOXO
va avtiAndBouv Stocbntikd oL padnteg/-NTpLeg mota sival to dpLa auTd.

H teAeutaia mapaypadog, menepacpévo oplo akolouBiag, va oulntnBel ylati Ba xpelaotel
YLOl TO OPLOWEVO OAOKANpWHAL.

Na 600si otoug/otig padntég/-tpleg n SuvatotNTA VA XPNOLUOTIOOUY, avartOSeIlKTa, TLG
TIAPAKATW TIPOTACELG OL OTIOLEG SEV UTIAPXOUV OTO GXOALKO BLPBALo:

Eotw f,g 800 OUVAPTAOELG TIOU EivaL OPLOUEVEG KOVTA OTO X, eRu{—oo,+00} .
i) Av Loxuouv:

a) f(x) < g(x) kovtd oto X, Kot

B) lim f(x)=+o0,

X—)XO

T0TE B0t LoyVeL kot lim g(x) = +o0.

)C—)XO
ii) Av Loxuouv:
a) f(x)< g(x) kovtd oTo X, Ko

B) lim g(x) = o,

téte Ba oyLeL kat lim f(x) = —o0,

x—)xo

H mopouciaon Twv mapandvw TMPOTACEWY UMopel va yivel daloBntikd pe tn BonBela
KOTOAANAWY Ypa LKWV TTAPOOTACEWV.

§1.8

TNV MPWTIN EVOTNTA (OPLOMOG TNG CUVEXELAG) Elval ONUAVTIKO va culntnBoulv kat ypadikd
TAPASELYLOTA CUVEXWY CUVOPTAOEWY LE ESIO 0pLOUOU Evwon EEvwy SLAoTNUATWY, OTWG

elvat yla mopddelypa oL cuvaptioels f(x) = L (ZxfAna 5) kat g(x) =vx* =1 (Sxjua 6).
x

Na oulntnbel ylati To ypddpnua Twv cUVOPTHCEWY AUTWY SLOKOTTETOL, TTAPOAO TIoU £ival
ouvexeic. Na 60000v otoug/oTic Habntég/-TpLeG KAl OXETIKEC AOKNOELC.




Eniong, katd tn S8aokaAia Twv Bewpnudtwy Bolzano, evOLAHECWY TILWV KL LEYLOTNG Kal
AAXLOTNG TUAG, KABWG KoL TNS TPATACNE OTL N CUVEXAG ELKOVOL SLACTAKATOC ival SldoTtnua,
va 800l éudaon kat va culntnBouv oL ypadLkEC TAPACTACELG TTOU OKOAOUBOUV TIG TUTIKEC
SLOTUTIWOELG QUTWY, WOTE oL HadnTtég/-tpleg va BondnBolv TNV OUGLAOTIKA KOTAvonon
TOUG.

To Bswpnpa Bolzano ivat to mpwto ouclactikd Bswpnpa Tou cuvavtolV oL podnTtég/-TpLeg
otnv Avaiuon. lNa auto eival koo va yivel pia culntnon mou va adpopd TV avaykolotnta
Twv unoBécewv Tou BewpAUATOC avaloyn UE TO OXOAL0 TOU BEWPNUOTOG TWV EVOLAUECWY
TIHWV. Emtiong Ba mpémnel va toviaBel otL Sev LoxVeL To avtiotpodo. AnAadn evOEXETOL OL TLUEG
MLOC OUVAPTNONG 0T AKPA EVOC KAELOTOU Slaotnuoatog [a, B] Tou mediou oplopol TG va
£XOUV TO (610 TIPOONO, N CUVAPTNON VA NV €lval cuvexnc oto [a, B] Kat OPwWE va maipvel tnv
Tiun 0 o€ éva ecWTEPLKO onueio Tou [a, B].

AteukpLviletal 0TL oto Bewpnua MPocSLopLooU TOU GUVOAOU TIUWV CUVAPTNONG TN Omolag

o medlo oplopol eival to avolxtd Siwdotnua (o, B), Ta a, B umopel va eival kol pn
TIEMEPAOUEVAL.

Na Ttoviotel otoug/otic HaBnTég/-tpleg OTL yla TNV emilucn QOKNCEWV HMopel va
xpnotuomnoleital, avanddeikta, n npdtaon:



Av pia ocuvexng ocuvaptnon opLoHEVN OE €val AVOLKTO Slaotnua (01,0'2) EXEL TNV

wotnta lim f (x)=—oo, lim f(x)=+o% TOTE T0 GUVOAO TLUWV TNG eivat To R.
x>0,

x>0

Mo Adyouc S18aKTIKOUC Umopel va tapouatactel otnv taén n anddelén:
Apkel va Seléoupe OTL KABE MPAYUOTIKOC aplOUOG y elval Tiun tng f. OswpoUpe T GUVEXN

ouvaptnon g(X) :f(x) —y.Eva lim g (x)=—c0 kat lim g (x)= +oo . EMopévws Ba

UTtAPXOLV X, X, € (0'1,02) wote g(x])<0 Ka g(xz) >0. Oa eivar X, #X, kat anoé to
Bswpnpua tou Bolzano n g Ba £xet pla pila x, 0TO AVOLKTO SLACTNUA LE AKPA X1, Xo. Apa Bat

gival g(xo) =0 ko emopévwg f(xo) =Y, 6nkadn oy Ba elvat Tun g f.

KedaAaro 2°
§2.1

Elval onpavtikd va §00el éudaon otnv eloaywyn TnG Evvolag HEow Tou TPOBARUATOC TNG
oTyHLaiog toxutntog Kat tng edamtopévng. Metd Tov oplopd TNG MAPOYWYOU KOl TNG
epantopévng ypadlkng mapaotaon cuvaptnong va culntnOsl avaAuTkOTEPA N £vvoLa TNG
epamtopévne. Emiong, va 608o0v mapadseiypata mouv Ba Bondrioouv tov/tnv padbntr/-tpla
VO OVAKOTOOKEUAOEL TNV €IKOVA TNG eDATTOUEVNG TTIOU €XEL amtd Tov KUKAO (N edarmtopévn
£XEL VOl KOWVO onueio Kal 6gv KOBEL TNV KAUTTUAN) KoL VO OXNMOTIOEL L0 YEVIKOTEPN ELKOVAL
yla TNV epamnrtopévn subeia. MNa mapadeypa, mpoteivetal va culntnbouv kat va 08o0v
otouc/oTi poOntég/-tpleg ypadika:
i) nedantopévn TG YpadLKNE MAPAOTACNG TNG CUVAPTNONG f(x):x3 oto onueio 0(0,0),
WOoTe va KatahdBouv OTL N ePATTOUEVN UL KOUTTUANG UmopEel va SLamepva TV KAUTTUAn
KoL

. , , , , xz, av x<0
ii) n edbamtopévn ™G ypadikng napdotacng tng cuvaptnong g(x) = oto
0, av x>0

onueio 0(0,0), wote va kataldBouv OTL pia NpeuBeia TG ePAMTOUEVNG ULOG KAUTTUANG
UTMOPEL VO CUUTIIITTEL PE Vol TUAMA TNG KAUMUANG Kol ETUTAEOV OTL N PATTOUEVN ULOG
guBelag og kABe onueio TNg oupuTinTeL pe TNV guBeia.

§2.2

Xpelaletal va ipoosyBei dLaitepa to O£pa TnG KATavonong arod Toug/Tig LadnTég/-TpLeg Twv

pOAwv Tou /1 KoL Tou x otnv ékdpacn f'(x) = lim S+ hz —/(x)
h—>0

TIoU XPNOLLOTIOLELTOL




oto BLBAlo ylo Tov UTIOAOYLOPO TNG TOPOAYWYOU TWV TPLYWVOUETPLKWY CUVOPTACEWY. Na
toviotel n Sltadopd mopaywyou o onUElo Kal mopaywyou ocuvaptnaonc.

§2.3

Xpewaletal va &o00el BAapo¢ otnv mopaywylon oLVOETNG cuvaptnong Kabwg Kal otnv

dy

TIAPATAPNON OXETKA E TO OTL TO SUMPBOAO E 6ev elval mnAiko.

tnv Aupévn edapuoyn 2, va toviotel otL n e€iowon tng euBeiag mou BpéBnke pe Baon tov
OVOAAUTIKO OpLOPO TNG EPOMTOUEVNG Elval L8La Pe auTh o yVwpiloupe amd TNV aVaAUTIKA
vewpetpia. Autd yia va otabepomotnBei otouc/otig pabntég/-tpteg n avriAnyn ot n évvola
NG €PAMTOUEVNC TIOU TIPAYHATEVOVTAL OTNV AVAAUGCN CUVSOEETAL KOl ETIEKTEIVEL TNV £€vvola
™G edAMTOUEVNG TIOU yVwpLloay oth FewpeTpla.

§2.4

H évvola tou puBuou petaBolng eival onuavtiki Kol Seixvel Tn onpacio tng £vvolag tng
mapaywyou ot edappoyEG. Ma tov Adyo autd eival onuavtikd oL pabntég/-tpleg va
KOITOVON 00UV TNV £VVOLa LECA aTtO OPLOUEVEC XPNOLUEC EPAPUOYEC.

§2.5

Elvatl onpavtikd va §o00el £éudacn otn YewUeTpkr gppnveia twv Oswpnudtwv Rolle kat
Méaong TWWAC Tou UTIAPXEL 0TO OXOALKO BLBALO HETA TN SlaTUMWOoN TwV BeWPNUATWY AUTWV.

52.9-50)

Ztnv Aupévn edpapuoyn 3 va yivel ouZntnon ylo to TL ekppalel To mnAiko péon

)
taxVutnta TtN¢ Kivnong) LE OTOXO VO KOTOVONOOUV oL HaBntéc/-tple¢ OTL QUTO TOU
amodelkvieTal gival OtL Katd tn StdpKela TG Kivnong umdpxel TOUAAXLOTOV L0l XPOVLKNA
OTLyUN KaTA TtV omoia n otwyuaia taxutnta Ba eival ion pe tn péon taxUTNTO OV E1XE TO
ouToKlvnTo og OAN TNV Kivnon.

EvaAlaktikd, Ba pmopovoe va oculntnBei otnv apxr tou kepalaiou To yeyovog, OTL KOTA TN
SLapKeLa TNC Kivong EVO¢ QUTOKIVATOU KATIola OTLyUn TG Stadpoung n otypaia taxitntd
Tou Ba elval ion pe T Héon TaXUTNTA Tou (KATL ToU oL Habntég/-Tpleg To avilhappavovral
SLaoBNnTIKA). Ztn ouvéxela, va SlatunwBel N pabnuatikn oxéon mou ekdpalel TO YEYOVOG
0UTO, KoL va TeBEl TO EPWTNUA OV TO CUUMEPOCHO UIMOPEL va YEVIKEUBEL Kal ylot AAAEG
OUVOPTAOELG. H amdvinon otnv epwtnon auth eival To Oswpnua Méong TuAG.

§2.6

Jtnv apxn tng didaokaiioc autol Tou KedaAaiou pmopel va cuvdeBel n povotovia plag
ouvvaptnong f o€ éva Stdotnpa A tou ediov opLopol TNG KE TNV SLATAPNON TOU IPOCHKOU

)~ f(x)

X, =X

ToU AGYoU PeTaBoANG OTO SLACTNUA AUTO. ZUYKEKPLUEVQ, Va amodelyTel OTL n

ouvaptnon f eivat:
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x,)—f(x
i)  yvnolwg avfouvoa oto 4, av Kat povo av M >0, 6nAadn, av Kat Hovo av OAEC
X =X
oL xopbEg NG ypadikig mapactacng tng f oto didotnua A €xouv Betikn KAlon.
f(xz)_f(xl) <0,6r])\0L6r'],

X, =X

ii) yvnolwg ¢pBivouoa oto A4, av kat pévo av OV KOLL LOVO av OAEG

oL XopbEG TG ypadLkig mapaotacng tng £ oto Stdotnpa A €Xouv apvnTikr KAlon.

Me tov Tpomo auto Ba cuvdeBel n povoTtovia pe TNV mopaywyo Kat Ba dikatoAoynOei to ylartl
otnv amodel€n tou Bswprnuatog TNG Hovotoviag XPNOLUOTOLOUPE TO AOYO METABOANC

S ()= f(x)
X7 X '
§2.7

Ta mpofAnpaTa LeyloTwv — eAa)ioTWV AMOTEAOUV U0 Ao TIG CNUOVTLIKEG EPAPUOYEG TOU
Sladoplkoy Aoylopol Tmou Sikalodoyouv kat amodibouv afia otn SlbaockaAlia Tou.
JUYXPOVWC, GUYKEVTPWVOUV oTolxeia armd tn St8ackaAia mPonyoUUEVWY EVOTATWY Kol £T0L
amoteAoUV pla KaAn eukalpia emavaAfPewv Kol cupmAnpwoswyv. Kpivetal okomipo va
oulnTtnBouv KaTd To SuvaToV MEPLOCOTEPA TIPOPARATA.

Meta v edapuoyn 2, va SibayxBel wg edapuoyn n aoknon 3 i) a) tng B Ouadag. Qg
amodelln, ekTOG amo ekeivn mou TepLéxetal oto BLBAio AUoewv, pmopel va 600el kat n
okOAouBn Tou elval EUPecn CUVETELA TNG epappoynG 2.

Zntoupevo: Mo KABe x eivat e™ > x + 1 katto «=» toxveL pévoyta x =0.

AnoSel€n: MNa GAoug toug BeTikolg aptBpolg x toxVel In x < x —1katto «=» 1oxVEeL av katL pdvo
av x = 1. Enopévwg kat yio tov Betikd e’ oxlel Ine* < e* —1 kat 1o «=» LoxVEL Hovo
yio e’ =1 8nhadry x=0. Emopévwe x < e —1 kat 1o «=» oxveL poévo ya x=0. Apa

X

e’ > x+1 katto «=» loyveL pévo yia x =0.

§2.8

YrevBupiletal otL Ba peletnBolv UOVO CUVOPTNOELG TTOU €ival ToUuAdylotov SUo ¢GopéEg
TIAPAYWYLOLUEG OTO ECWTEPLKO TOU TESIOU 0pLopOoU TOUG. Mo Tov Adyo auTo dev Ba S16axBolv
oL aoknoeLg 3iv Kat 3v tng A’ Opadag.

§2.9

Mo pla StaeBntikn katavonon tou kavova De L’ Hospital mpoteivetat, mplv tn Statunwon

, . , . Inx P
tou, va 600si otoug/otig pabntég/-tplec va umoAoyicouv To lim -, T omoio eivat tng
x—1 1_ X

pHopdNAG « —8». Ot pabntég/-tpLec Ba Sarmotwoouv 0tL SuokoAelovtal va uTtoAoyicouv To dpLo

autd pe T peBOdoug Tou yvwpilouv péxplt twpa. Mo va toug Bonbrjooupe va
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umoloyioouv TO Tapamdvw Oplo Tmpoteivoupe va SoBel oe autouc n  akodloubn

Spaotnplotnta.

APASTHPIOTHTA

i)

ii)

iii)

Na mnopaotioete ypadkd oTto 6l0 OUOTNUA GCUVTETAYUEVWV TI( GCUVAPTHOELS
f(x)=1nx xou g(x)=1-x".

No anodeifete OTL oL ePAMTOUEVEG TWV YPAPIKWY TAPACTACEWY TWV f KoL € OTO KOO
Toug onpeio A(1,0) eivatotevBeieg € : y = x —1 kat ' : y = —2x + 2 avilotoixwg Kat
VOl TLC XQPAEETE.

No KAveTe Xprion Tou yeyovotog OTL «KOVTA» 0To X, =1 oL TWHEG TwV ouVaPTACEWY

2 , , i ,
f(x)=Inx ka g(x)=1-x" mpooeyyifovrar and tg TEG TwV ePATMTOUEVWY TOUG
g:y=x—-1lxkatd :y=-2x+2,avtiotola, yla va KATOANEETE OTO CUUMEPACHO OTL

«KkovTd» oto X, =1 n Tn Tou mnAikou elval kata mpoogyylon (on Ke TNV TR

1-x

, x—1 - . .
Tou MNAikou ————, dnAadn OtL «Kovta» oto X, =1 toxleL:
—2x+2

Inx _ x—1 x—1 1

1-x* 2x+2 2(x-1) 2
TIOU €ival To TTNALKO TwV KALCEWV TWV TAPATTAvw eVBeLwV.

f@ _ SO

Emopévwg, «kovtd» oto X, =1 oxvel —— , To omolo uTo popdr| opiou

gx) g0

ypadetaL: lg}% :%.

2X0ONI0

H 6Siamiotwon Tou yeyovotog OTL «Kovid» oto X, =1 oL TWHEG TwV OCUVOPTHCEWV

2 , . . .
f(x)=Inx ka g(x)=1-X" npooeyyifovrar amd TG THEG TwWV EGATTOMEVWY TOUG,

y=x—-1«ka y =-2x+ 2, avtictoya, propei va yivel kat pe tn BorBeta evdg Suvapikol

Aoylopikou (m.x. Geogebra), wg €€ng:

v

Maptlotavoupe ypadikd Tig ouvaptnoelg y = In x kot y=1—x2 KOl OTn OUVEXELA
XApAooOUpE TIG edamtopeve Toug oo X, =1, y=x-1 kaw y=-2x+2,
avTLotoiXwe (ZxNua 7).

Emewta, kdvoupe aAAemdAAnAa ZOOM kovta oto onueio A(1,0). Oa
mapatNPooupE 6Tt n ¥ = In x Ba cupnécel pe tnv eubeia y = x —1, evw n

y:I—x2 Ba oupméoel pe TNV euBeia ¥ = —2x + 2 (IxAua 8).

12



Ixnua 8

Elval onpavtiko va toviotet otL ot kavoveg De I’ Hospital ev eival mavta mpoodopol yla tov

Vx?+1

uTtoAoyLopd opilwv ampoodidplotwy popdwv. ETol, av €xoupe to Opto lim ———— kat
X—>+0 X
’
(\/ x +1)
ETUXEIPNIOOUE va  e£bOpUOCOUME TOV Kavova Bplokoupe = Kol
(x) VX' +1

= Snhadn eniotpédoupe kel Tou apxioape xwpic va Bpoupue To dplo.
X

1
|x| 1+— x 1+—
) ) ) ) X +1 x2
Xwpig Tov kavova Bpiokoupe: lim ——— — = =1
x—>+oo x

X—>+00 X
Emiong, vo tovioTel O0TL ypadikr) TapAoToon PG CUVAPTNONG EVEEXETAL VA TELVEL pLa TIAAYLOL

= lim

X—>+0©

| oplovTia acUUMTWTA TS Q¢ mapdSeypa pmopel vo §0Bei (suktaio va 60Bel kal To
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ypadnua) n cuvaptnon f(x):x+77,ul TIOU €XEL ACUUMTWTN TNV V=X n onola
X

TEUVEL TN YpadLKA TTapAoTacon TG f o€ Anelpa onueia.

§2.10

H ypadiki mapdotaon pLog cuvaptnong lval Lo TTEPLEKTLKA Lopdr avamapaotacng
TIOU TTaPEXEL TTANPOPOPLEC YLaL TN CUVAPTNON KE ALECO KAl EVANTITO TPOTIO. ZUYXPOVWE
n Swadikaoia peA€Tng kol XAapaéng tng Ponbdel otnv eumédwon Kal gvomoinon
TIPONYOUUEVWY YVWOEWV. TNV TEPMTWON TOU n ouvaptnon ekdpalel €va
dawopevo, n ypadiky mapdotacrn TNG TPOCPEPEL EMUTAEOV KOTOVONGCN TOU
dawopévou. MNa tov Adyo autd mpoteivetal n xapaén tng ypadikng mopaotaong
OUVAPTACEWV TIOU HEAETNONKaV o€ TPpoBANUATA TPONYOUUEVWY Ttapaypadpwv (T.x.
otn 2.7).

Kedpalaro 3°
§3.1

Elval onuavtikod va 600sl épudoaon ota mpoPARuata mou SLaTUTWVOVTAL 0To GXOALKO BLBAio
oTNV apxn TNG €VOTNTAG KOL va TOVIOTEL n onuaocia tng aviiotpodng Stadikaciog tng
napaywyong. Oa Atav kohd va culntnBouv S1e€odikd oplopéva amo autd i GAAa avdaloya,
WOTE va MPOKUPEL N onpacia TG apxkng ocuvaptnong.

Na oculntnBel pévo n mpwin mapaypadog mou adopd oTnv mapdayouca cuvaptnon. To
00pLoTo OAOKANPpWHA TOPAAEMETAL KAL AVTL TOU Tivaka adploTtwv oAokAnpwpdtwy va 500el
0 TIOPOKATW TIVOKOC TWV TTOPAYOUCWY UEPIKWY BACLKWY GUVAPTACEWV.

A/A Zuvaptnon MNapayouvoeg
1 f(x)=0 G(x)=c,ceR
2 fx)=1 G(x)=x+c,ceR
3 f()c):l G(x):1n|x|+c,cE]R
X
a+l
4 f(x)=x" G(x):x +c, cER
a+1
5 f(x)=ovvx G(x)=nux+c, ceR
6 S(x)=nux G(x)=-ovvx+c, cER
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7 f(x)= 12 G(x)=¢epx+c, ceR

ovVX
1

8 S(x)=— G(x)=—-opx+c, ceER
nu’x

9 f(x)=¢e" G(x)=e"+c, ceR

10 f(x)=a* Gx)=2—+c, ceER

Ina
Znueiwan:

Ot TUmoL Tou mivaka autoU LoYUoUV O€ KaBe SLdoTna oTo OrTolo Ol MUPACTACELG TOU X TTOU
EU@avilovtal EYouv Vonua.

Ot 800 BLOTNTEC TWV AOPLOTWY OAOKANPWHATWY OTO TEAOG TN Tapaypddou Umopouv va
avadlatunwbouv wg €Ac:

Av ot ouvaptiocelg F kal G eival mapdyouosg Twy £ Kal g avilotoixwg kaL o A eival évag
TIPAYUATIKOG 0pLlOUOG, TOTE:
i) H ouvdptnon F+G eivat pa mapdyouoa thg ocuvdptnong f + g Kot

ii) H ouvaptnon AF eival pa mapdyouvoa tng cuvdaptnong A 1.

Ol edappoyEG KOl OL ACKNCELG VA YIVOUV LLE TN XPrioN TWV ApXIKWV CUVOPTACEWV.
§3.4

To mMpwTto UEPOG o adopd 0TOV UTTOAOYLOUO Tou epPadol apaBoAikol xwplou xpeltdletal
va ylvel pe Tpomo mou va avadelkvUeL TNV aglomoinon Twv aBpoloUATWY KoLl TNG OPLAKAC
Sladlkaotag yla tnv eUpecn — UTIOAOYLOMO Tou euPadol. ITn CUVEXELA €lval ONUAVTLIKO va
yivel 8LaloBnTikn mpooéyylon TNG €VvoLag TOU OPLOUEVOU OAOKANPWHATOC Kot va ouvdeBel e
o uPfadov otav n cuvaptnon Sev MAlPVEL APVNTIKEC TIUEG KAl UE TOV UTIOAOYLOUO TOU
napaBoAikou xwplou mou mponyndnke. Mpoteilvetal va yivel n epappoyn tou BLBAiou yia to
oAokApwuo oTaBepAC oCUVAPTNONG KAl OL LBLOTNTEG IOV akoAouBoUv.

Na 600si otoug/otig padntég/-tpleg n SuvatoTNTA VA XPNOLUOTIOOUY, avartOSeIlKTa, TLG
TAPAKATW TPOTACELG adoU Tapouailactolv cuvtopa oL, tpodaveig, anodeifelg Touc:

«Eotw f KoL g SUo cuveXElg cUVOPTHOELS o€ éva Staotnua [a, B .

Av f(x) Zg(x) ylo kaBe xe[a,ﬁ], 10te Oa LoxvEeL: J.jf(x)dx > Jjg (x)dx.

Av, erutA€ov, oL cuvaptroelg fkal g Sev eival ioeg oto [a, f] (8nhadn, av umdpxet

¢ ela, B, pe f($) # g($)), tote Ba Loxvel: Lﬁf(x)dx > _[fg(X)dx ».

§3.5
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H eloaywyn Tng ouvaptnong J. f (t) dt yivetat ya va ano8eixBei to OspusAwdeg Oswpnua

TOU OAOKANPWTIKOU AoylopoU Kot va avadelyBel n ouvbeon tou Aladoplkol He TOV
OAOKANPWTIKO AoyLopo. Ma Ttov Adyo auto de Ba SibaxBouv ebapUOYEC KAL ACKNOELC TTOU

x (x)
avadEpovtal 0Tn cUVAPTNoN I f(t)dt KOl YEVLKOTEPO OTN CLUVAPTNON Ig f(t)dt .

§3.7

Kata tn &daockalia tng mapaypddou umopei va xpelaotel va oulntnBolv €vvoleg Kal
Sloblkaoleg amd TIG MPOoNnyoUHEeVeG TAgelg, Omwe emiluon £€lOWOEWV KAl QVICWOEWV,
OUOTNUATWY, YPOPLKEC TIOPACTACELC BAGIKWY GUVOPTHOEWV.

Fevikéc Mapatnproeig:

Ta BswpApaTa, OL MPOTACELS, OL ANOSEIEELS KOl OL AOKAOELS TOU PEPOUV aoTEpPioko S&
Si8daokovtal kat Sev eetdlovral.

OL edapuoyEg Ko ta mapadeiyporta twv BAiwv dev e§etalovrat oUte wg Oewpia oUTE WG
OLOKAOELG, LIOPOUV, OLLWG, VO XPNOLHOTIOINO0UV WG TPOTACELG yiLa T AUoH ACKAOEWV A ThV
anodeién aAAwv NPoTtAcEwv.

E€atlpoUvtal and tnv UAn: a) oL epapUoOyEC KOl OL OOKAOEL TOU avadEpovtol Ce
AoyapiOpoug pe Baon Siadopsetikr) Tou e Kot tou 10 Kat B) oL AoKACELS TOU OXOALKOU
BLBAiou mou avadépovial 0 TUMOUG TPLYWVOLETPIKWY aplOpwv abpoiocpatog ywviwv,
Stadopag ywviwv Kat StmAdoiag ywviag.

AIAAPAZTIKA 2YZTHMATA AIAAZKAAIAZ KAl MAOHZHZ

H eykatdotaocn twv Awadpactikwyv uotnudtwv Mabnong ota oxolesia mpoodépel
TMOAUAPLBUO  TTAEOVEKTAMATA OTo OXeSlaopo kot otnv avamtuén tng Sibaokaliag.
JUYKEKPLUEVQL:

e [apéxetal n duvartdotnta opydvwong, kotaypadng kol amobnkeuvong pHabnudtwy mou
Suvavtal va aflomotnfolv TO00 amd TOUC/TIC eKMALSEUTIKOUG OCO KL amd TOUG/TIG
HaOntég/-tpLeg, SnuLoupywvToc eva «UBpLEIKO TeplBAaAAov epyaciag», Tou Aettoupyel wg
SL80KTIKO amoBeThplo Kal gUnMAouTileTal 0To MAAICLO TNG CUYXPOVNG Kol acUyXpovng
SibaokaAiag.

e [poodEpetal n eUKoAn MpocPaon oto note, ota oxedLAOTIKA Epyadeia Twv oBovwy adng,
o€ Tolkidoug AvolktoUg Ekmaldeutikoug Mopoug / Open Educational Resources (AEM /
OER) mou mneplapPfdvouv katnyopieg Onmwg: Ekmawdeutikd Mouyvidio/Auvauikog
Xaptng/Edappoyég Aoylopkol/AR-VR-MR Avtikeipeva /3D Avtikeipeva K.@. KaBwg Kot
otnv edappoyn mozaBook (mou eival mpoeykateotnuévn oto mepLBaAAov windows Twv
00ovwv Kat peAovTika Ba epumAouTioTel pe Ta Sltadpaoctikd oxoAkd BLRALa).

e OLekmnatdeutikol €xouv Tn duvatoTnTa Va MPOCAPHOcoUV To UALKO Stbaokaliag Toug wote
VO QVTOTTOKPIVETOL OTN YVWOTLKA ETOLUOTNTA KAl OTIC AVAYKEG TwV padntwv/-tpuwv, os
oxéon pe TNV nAkia Toug Kot Toug StadopeTikol s TUTTOUS HABNONG (OTTTLKOG, 0KOUGTLKOG,
KLvaoBntikog), mpoodEpovtag UALKO o€ S1apopETIKEG LopdEC, HE dEova Tn cuuTepiAnyn
OAwv koBwg kat TNV efatopikevpévn padnon. MapdAAnia, n xpnon moikilwv
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SL06pOOTIKWY SPACTNPLOTATWY EMLTPEMOUV TNV Apecn avatpododotnaon kat afloAdynon
TOU €TUMESOU KATAVONGONC TOU paBruatog.

H Aettoupyia «rtoAamAic adrc» Twy Stadpaotikwyv 0Bovwy Sivel otov/oTnV EKMALSEUTIKO
NV eukalpia va oXESLACEL KaL VO EVOWHATWOEL 0T St6aokaAio opadikég SpaotnplotnTec,
TIOU ETUTPETIOUV TN CUVEPYELD TWV HoONTWV/-TpLwyv, KaAALEpyWVTOC S£ELOTNTEC OTIWG TNG
cuvepyooiag Kol ETKoVwviag.

OLo006vec adng umopouv va cuvdeBouv pe to Google Drive ) to OneDrive, Le UTTOAOYLOTEG,
TOUIMAET Kol GAAEC OUOKEUECG, SleukoAlvovtag Tn Metadopd Kal TNV Kown Xpnon
mAnpodopLwv.

Alvetat n duvatdtnta TNG ovteoTpoppévng Sibaokaliag kat n  Asttoupyia g
OVECTPAUUEVNG TAENG.

Atvetal n duvatdtnta Eviagng Tng TexvnTng vonpooLvng (TN) otn pabnotakn diadikaoia.
AteukoAUvetal n xpnon SuVAPLKWV AOYLOUIKWY MabBnpatikwy, epyaleiwy YEWUETPLKWY
KOTOOKELWY, OladpaoTikwV aoKAOEWY, Blvteo-nxNTikwy, TPLoSlAcTATWY HOVTEAWY,
gyeipovtag to evlladEpov Twv HadnTwv/-TpLWV Kot Ipodyovtag tTnv adopoiwaen tng VANG.
TéAog, Ta S1adpaoTIkA cuoTpaTa LABnong ulootnPi{ouv Kal emitayUvouV tn Slevépyela
Tou paBnuartog kabwg Sev amaltouv cuokoTion tn¢ aibouoag yla va mpoBAnbel LALKO,
£XOUV EVOWHATWUEVA NXELQ KAl UImopoUuV va XpnotpomnolnBolv Stalobntikd pe tnv adn.
To UAKO twv O&nywv AwdookaAiag eival kat@AAnAo yla xprion 8o pECOU Twv
SL06paOTIKWY CUCTNUATWY PABnong. EMumpooBEtwe, Ta cUCTAMATA AUTA SlaBETouv Thv
£MIAOYN TNC AELTOUPYLOC TOUG WG OOTIPOTIIVAKEC UE TIOAAEC eTUTAEOV SUVATOTNTEG MEPAV
™¢ amAng ypadng kewévou (m.x. Asettoupyia screenshot tng 08ovng kal Suvatotnta
vpadnc OnUELWOEWV TAvw oto screenshot, avtiypadn-emikOANon HEPOUG TWV
ONUELWOEWV K.4L.).

To oUvolo Twv SuVATOTATWY TOU UALKOU KABe povTEAOU SLadpaoTIKOU GUOTAUATOC
nabnong umopei va avalntnBel otig £€ng dieuBuvoelc:

JUYVEC EpWTNOELC ALaSPpATTIKWY SUCTNUATWV.

Xpriowoa apyeia Atadpaotikwy ZUoTnUATWV.
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https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82/%CF%83%CF%85%CF%87%CE%BD%CE%AD%CF%82-%CE%B5%CF%81%CF%89%CF%84%CE%AE%CF%83%CE%B5%CE%B9%CF%82-%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CF%8E%CE%BD-%CF%83%CF%85%CF%83%CF%84%CE%B7%CE%BC%CE%AC%CF%84%CF%89%CE%BD
https://www.stem-ib-support.gr/el/%CF%84%CE%B5%CE%BA%CE%BC%CE%B7%CF%81%CE%AF%CF%89%CF%83%CE%B7/%CF%87%CF%81%CE%AE%CF%83%CE%B9%CE%BC%CE%B1-%CE%B1%CF%81%CF%87%CE%B5%CE%AF%CE%B1/%CE%B4%CE%B9%CE%B1%CE%B4%CF%81%CE%B1%CF%83%CF%84%CE%B9%CE%BA%CE%AC-%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1

