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" TAZH HMEPHZIOY ENATTEAMATIKOY AYKEIOY

I. MAGHMATA TENIKHZ MAIAEIAZ

NEA EAAHNIKH NAOTOTEXNIA

Q¢ 5160KTLKO gyXeLpidlo Ba xpnotpomnownBeil to AvBoAdylo Kelpévwy tng NeogAAnvikig Aoyotexviag tng I
Aukeiou.

To paBnua tng Néag EAANvIkAG Aoyotexviag Stddoketal pia (1) wpa tnv eBdopdda kab' 6An tn ddpkela
TOU £T0UG HE eAeUBepn emiloyr) KeELLEVWY amd Tov Sidaokovta. H emloyn tng Sidaktéag UANG Ba ival
6oyl OAa Ta THAMATA TNG Ttagng tou iSlou oxoAeiou, TPOKELWEVOU va ThpnBel n evotnta NG
SbaokaAiog kal Tng afloAdynonc. Koatd tn Sidpkela tou £€touc Ba S18axBolv 8-10 Kelpeva MOLNTIKA Kot
nmeld OVTUTPOOWTEUTIKA OAWV TWV EVOTATWY TIOU TIEPLEXOVIAL OTO OLKELO OXOAKO EYXELPLSLO
(MetamoAsguikn kat cuyxpovn Aoyotexvia A" Moinon-B’ Meloypadia-I" Aokiplo-A" Zévn Aoyotexvia). Oa
S18axBbolv, emiong, TA YPOAUUOTOAOYLKA OTOLXELO TTOU OUVOSEUOUV T KE(UEVO TIOU TIPOKELTAL vl
S16axBoUv oA Kal Ta YPOUUATOAOYIKA oTolxeia tou Sivovtal otnv elcaywyn kabe evotntoc. Katd tn
Slapkela Tou SLdakTikoU £toug, eddoov eival epiktd, ol pabntég Ba pmopovoav va peletrioouv dvo (2)
To TOAU Aoyoteyvika BLBAla, Tng emAoyng Toug, oto mAaiolo tng KaAALEpYELaC TNC dLAavayvwaiag, Kot va
TIOPOUGLACOUV OTNV TAEN, HUE OUVTIOVIOMO TOU OLOAOKOVTOG, OXETIKEC €PYACLEC OTOULKEG I OMOOIKES
oflomolwvtoe petafl AMwv Kal HEoa TIOU TOPEXOUV OL VEEC Texvoloyieg. Emionpaivetal OtL n
OUYKEKPLUEVN SpactnplotnTa amoteAel kpLtriplo afloAdynong tTwv padntwv, wotdoo ta AOYoTEXVLKA

BBAla Sev oupmepdapBdavovtal otV UAN Twy EETACEWV.

MAOHMATIKA
rEQMETPIA

I. Ardaktéa UAN

Ao to BBAio «EukAeideia Fewpetpia A’ kat B’ Eviaiou Aukeiou» twv Apyupomoulou H., BAGuou M.,

KatooUAn ., Mapkakn 2. kot 216€pn M.

KEDAAAIO. 10° EpBadd

10.1. NoAuywvika xwpla

10.2. EpBadov eubluypappou oxnuatocg - looduvapa euBUypapa oxnuata

10.3. EpBadov Bacikwv eubBUypapuwy oxnuatwy (xwplc tnv anodelén tou Bewpnuartog | kat ll')
10.4. AMottUToL ylo to epBadov tpywvou (Madvo o tumog tou Hpwva Kot xwpig tnv anodelén tou)

10.5. Ad6yog epBadwv GpoLwY TPLYWVWY — TOALYWVWY (XwpIg TIg amodeléelc Twv Oswpnuatwy)

KEDAAAIO 11°: Métpnon KikAou

11.1. Oplopog Kavovikol TTOAUYwVoU



11.2.  1810TNTEC KOl OTOLXElO KAVOVIKWV TIOAUYWVWV (Xwpl¢ TI¢ anodeifelg Twv BewpnUATWY Kal Tou
Mopiopatog )

11.3. Eyypadn Baclkwv KAVOVIKWV TTOAUYWVWYV o€ KUKAO Kal otolxeia Touc (xwpic g edappoyeg 2,3)

11.4. MNpooéyylon Tou UAKOUG TOU KUKAOU WE KOVOVLKA TIOAUYwVA

11.5. Mnkog to¢ou

11.6. Mpooéyylon tou epufadol KUKAOU HE KAVOVLKA TIOAUYwWva

11.7. EpPadOvV KUKALKOU TOPEX KOl KUKALKOU TUALOTOG

11.8. Tetpaywviopodg KUKAOU

Il. Araxeipion Sidaktéag VANG

KEDAAAIO 10° (Mpoteivetat va StateBolv 10 SI8AKTIKEC WPEC).
§10.1-10.3
A) Ou dlaBéopec wpeg auéavovtal TPOKELUEVOU va Yivouv:
v' 0L 3 edpappoyéc (e Thv mapathpnon tne 2)
v’ 012 Spaotnplotnteg twv ogl. 215 kot 217.
B) ©@a umopouloe va yivel n anodelén tou Mubayopeiov Bewpnpatog pEow epfadwy, Onwg mapatiBetal
ota otolxeia tou EukAeidn kol avadEpeTal 0To LOTOPLKO onpeilwpa TNG oeA. 228.
I MNpoTtelWvOUEVEG OOKAOELG:
V' OL EPWTHOELG KATAVONONG
V' AR TG AoKAOELS EpMESwong oL 3 Kat 6
v And T amoSeIkTiké aokiosg ot 1, 4, 7 kal 8.

A) Na pn yivouv ta oUvBeta B£pata 1 kat 5, ogh. 218.

§10.4
A) Na e€nynBei o cUPBOALOUOC TNG NULTTEPLUETPOU.
B) Mia emiloyn acknoswv Ba pmopouvoe va sivat:
V' OLepwTAOoELS Katavonong 1 kot 2.
V' AR TG AoKAOELG EpmESwong oL 3 Ka 4.
v And tc amodeiktikég ot 1, 3 ko 5.

N Na pun yivouv to oUvBeta Oépata 1, 2, ogl. 221.

§10.5-10.6

Na pn yivouv ta cUvBeta Bépata tng oeAidag 225.

KEDAAAIO 11° (Mpoteivetat va StateBolv 15 SI8aKTIKEC WPEG).

§11.1-11.2

A) Itnv mapaypodo 11.1 pmopei va yivel pio umtevBipLon TNG £VWolog TOU KUPTOU TIOAUYWVOU Kol TWV
otolyeilwv Tou, Onwce avadépetal otnv mapaypado 2.20 mou sival ekTog TNG UANG TG A’ Aukeiou.

B) Mpoteivetal va yivel n mapatipnon Kol To oXOAlo TG ogA.236 (mou xpeldlovtal yla TNV EMOLEVN

napaypado).



I Mrmopel va yivel pia avadopd oto pOAo TwV KAVOVIKWY TOAUYWVWY otn ¢Uon, TNV TEXVN Kal TLG
eruotneg (BBAlo kabBnyntr yla eméktaon tng amoSelKTIKAG aoknong 1 ogl. 237 Kal CUCYXETLON E TN
SloKOOUNON E KOVOVIKA TTOAUYywVA).

A) Na un yivouv ta oUvBeta B€pata twy ogAidwy 237 — 238.

§11.3

A) Baoel Tou oxoAiou Kol TnG mapatnpnong thg oeAibog 236 tng mponyoUevnG mopaypadou, ol HabnTeg
UmopouVv pévol Toug va 06nynBolv otnv eyypadn Twv BOOIKWY KAVOVIKWY TTOAUYWVWY O€ KUKAO,
OTw¢ Tpoteivetal kot oto BLBAio Tou kabnyntn.

B) Mporteivetal va 600el éudaon otnv edappoyn 1 Katl otn cuvéxela va yivel n dpaoctnplotnta 1 ogA. 242.

N Na pn yivouv ta cuvBeta Bépata tng osAibog 242.

§11.4-115

A) OL mapaypadol autol Umopolv va TPOETOLUACOUV TouG pabntég mou Ba akoAouBrjoouv tn BeTIKA
KateLBuUvoN yla TNV eloaywyn oTLg dmnelpeg Sladikaoleg pe puoLoloyiko tpomo.

B) ©Oa pmopoucav va avadepBolv KATola EMUTAEOV OTOLXELO Yl ToV aplOuo m, aAld Boa mpémel va
EekaBoplotel TL elval adyeBpLKOG KoL TL UTIEPPOTLKOC aplBUOC (yia tnv mapaypado 11.8).

N Na pun yivel to cuvBeto Bépa 2 Tng oeAidog 245.

§11.6-11.8
A) Itnv mapdypodo 11.8 (to adlvoTo TOU TETPAYWVIOHOU TOu KUKAOU) va yivel avoadopd oto pn
eruAboo pofAnuata tng MFEWETpLog e OoToLXELa Ao TO LOTOPLKO onUeiwpa TnG oel.254.

B) Na pun yivouv ta cuvBeta Bpata tng oeAidag 251.

OYZIKH

Oa 616006l pe Baon to AvaAuTiko MPoypappa Zmoudwy Tou LoBARATOg 0w aUTO MEPLYPAdETAL OTNV
ur’ aplBu. 4219/12 Y.A. (DEK 2319/1.B"/1999). Ano to S16aktikd BiBAio twv Kwotomoudou A. k.d. (BLBAio

®uotkng T.E.E. 2°° KUkAou) Si8dokovral ta:

KEDAAAIO 1 MATNHTIKA NEAIA (6 wpeg)

1.1 Mayvntiko nedio pevparodpopou aywyou

1.2 Avvaun Laplace

1.3 Mayvntikd nedia psupatopopwv aywywv OpLOUEVOU CXHHOTOG
1.4 Q®uowkol payviteg

1.5 ZTOLXELWSELG LAYVATEG

1.6 MayvnTtikd VALKA

1.7 HAektpopayvATng


EKFEALIMOU
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NapatnpRosLg:

A) Ztnv evotnta 1.2 «Abvaun Laplace»: Na S16axBel pévo n mepimtwon mou o aywyog sival KaBetog oto
payvntiko medio. Na pn 8daxOei n mapdaypadog «oplopdg tou mediov By,

B) Ztnv evotnta 1.3: Na pn S16axBel to mapadelyua 1 atn ogl. 15

Stnv umoevotnta «B. euBUYpOUOG aywyog He dmelpo prRkog»: Na pn StdaxOel n epunveio. No StbayOei

Hovo n mapaypadog «Zuvoilovrag: To medio oe andotacn R amd eubBUYPALUO AYWYO ... UE TOV KAVOVQL

Tou 6€€loU xeploUy». (oel. 18) e autn TNV Mapdypado o tUTog 5 va avikataotabel and tov B=p, 2

I/4nR.

Na pn 616axBei to mapadelypa 2 otn ogA. 19

I Na pn 8baxBel n mapaypadoc otn oel. 29: «Oa eEeTACOVUE TWPA TNV eMidpaocn TnG Beppokpaciog
OTN LOyVATLON EVOG OLONPOUAYVNTIKOU UALKOU».

A) Na pnv acknBouv oL HaBnteg Hovo o armA£C aAyopLOULKEG EPAPUOYEG TWV TUTIWV IOV UTtoAoyilouv To
UETPO TOU payvnTikoU Tediou B yLa TIC akOAOUBEC TTEPUTTWOELG: O) OTO KEVIPO KUKALKOU aywyou, B)
oe anootaon R og ano euBLypaAUUO AYywYo, V) OTO ECWTEPLKO TOU CwANVoeLdoUcG.

Na 600l €udaon L) oTnNV TOLOTIKI-TIOCOTLKI) OXEON TNG €vtaong tou meblou e TNV €vtaohn Tou PeUUATOC

TIOU SLOPpPEEL TOV AywYO KOl LL) OTNV TIOLOTLKI-TIOCOTIKI) OXE0N TOU UAKOUG TOU aywyou Kal Tou TPOmou

Tou opyavwvetal SnAadr av eivatl euBUypappog ) TUliyetol o onelpeg e tnv évtaoh tou mediou.

Na pnv amopvnoveutoUV ot TUToL emeldn mepLléxouv oUvOeTeg otaBepéc. Oa pmopovaoav va Sivovtal o

TUTTOAOYLO.

E) Na un dwbaxBoulv ol acknoelg: 2, 3, 4, 12, 13, 16, 18, 20, 22, 25

EPTAXTHPIAKEZ AZKHZEIZ:
Na npaypatonown 6t to neipapa oty o. 9, S0vaun Laplace.

Na ntpaypatomnon6ei n paoctnplotnta 2 otn ceAida 31

KEDAAAIO 2 ENATQrIKA ®AINOMENA (4 wpeg)

2.1 To pawvopevo TnG NAEKTPOLLOYVNTIKAG EMAYWYNG
2.2 NOPOoG TNG NAEKTPOLOYVNTIKAG EMAYWYNG

2.3 ApoiBaia emaywyn

2.5 upovo o kavovag Lenz

NoapatnpnosLg:

A) Ztnv evotnta 2.1. Na 616axBel povo o UTIOAOYLOUOG TNG HAYVNTIKAG PONG OTNV TEPIMTWON TOU N
£vtaon Tou payvntikou mediou eivat kaOetn otnv emipavela.

B) Amo tnv moapaypado 2.5 va pn daxBei n eppnveia 16Tl eivat cOvVBeTn ylo pabnua revikng Matdeiag,
oAAa va Sidaytei o kavovag tou LENZ.

I Ottumol va Sivovtal og TUTOAOYLO

A) No pn 8baxBoulv ot acknoelc: 4, 6,9, 11,12, 13, 15, 16, 17, 18.

EPFAZTHPIAKH AZKHZH: Na npaypatonotnOsi to neipapa otnv apoipaia emaywyn o. 48
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KEQDANAIO 3 ENAAAAZOMENO PEYMA (6 wpec)

3.1 To evaAAOOOOEVO PEUHA KOL OL LAONUOTIKEG OXECELG TOU
3.2 MetaoxXnUoTLoTig

3.3 Metadopd NAEKTPLKIG EVEPYELOG

3.4 HA&eKTPIKEG EYKATOOTACELG-OLODPANELEG

NapatnpnosLg

A) T TNV MOCOTIKN ox€an Tou uTtoAoyilel to Uo (tumog 16, oel. 67) vo 60Bel €udacn oto MOLOTIKA-
TIOOOTIKA XAPAKTNPLOTIKA TG, SnAadn tng oxéong tou Uo pe ta w,N, B, A.

B) Na mpaypatonotnBouv 0loKAOELG LOVO HE TN XPHON TUMWV E EVEPYEC TLUEG.

N It aoddaleleg oeh. 79-80 va yivel avadopd HOVo 6Toug TUNous achaleLag.

A) Na un dudaxBel otnv evotnta 3.4 n mapaypadog oel. 80-82: «MPoCELTE ... KOVOVWV A0DAAELOGCY.

E) Na pn 8daxboulv ol epwtroelg — aoknoelg: 2, 10, 13, 15, 20, 21. Ot aoknoelg 6 kot 7 va culntnBolv
otV Taén. 2tnv doknon 18 ot dpaxuég va yivouv eupw. AnA. avti 30 px/kwh va ypadei 0,09 supw /
kwh)

KEDAAAIO 4 MHXANIKA KYMATA (5 wpec)

4.1 Noapaywyn kot Stadoon Mnxavikwv Kupdtwv

4.2 Eykdpotlo Kot SLopnkn

4.3 Tayxvutnta Stadoong — Zuxvotnta- Mepiodog- Mrkog KUpatog- OspueAiwdng efiowon Twv KUPATWVY

4.4 OuL1816TNTEG TV KUpAtwy. Na un §tdaxBei n mapaypadog 4.4.3 cupupoln

NoapatnpnosLg:

A) Na pn 88axBolv ta évBeta: a) Ta kOpoTa otnv entdavela tng Bdlacoag o. 102 kat B) n pabnuatikn
neplypadn Tou KUpatog o. 108

B) Na pn 616axBoUv oL epwTNOELG - AoknoeLg 8, 12.

KEDAAAIO 5 ZEIZMIKA KYMATA (3 (pec)

5.1 Attieg dnuiovpyiog TwWV CELGUKWY KULATWVY
5.2 Ta €i6n TWV CELGUKWY KUUATWV

5.3 MpoobLOPLGUOG TOU EMIKEVTPOU TOU OELGHOU

5.4 H KAipoko HETPNONG TOU HEYEOOUG TWV OELGUWV

NapatnpnosLg:
Na pn 8tdaxbel n doknon 4. H doknon 3 va culntnBel otnv Tagn.

KEDAAAIO 6 HXHTIKA KYMATA (5 (pec)

6.1 O nxog otov agpa —lMny£g mapaywyng AXou
6.2 Aladoon TOU NXOU CTOV aépa

6.3 Méoa s1adoong Tou Rxou- Taxutnta RXOU

6.4 ‘Evtoon Tou nXNTtkol KUOTOG
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6.5 Anloi kai cUvOeTOL H)XOL
6.6 YTOKELUEVIKA XOPOKTNPLOTIKA TOU )XOU

6.7 OuLumépnyol Ko oL EGapPLOYEG TOUG

Napatnpnosig:
A) n evotnta 6.6 va S1daxBel epANMTIKA.
B) Na pn &1baxBei n o. 148 (cUyYKpPLON TWV NXNTLKWV EVTACEWV: TO VIECIUMEN) Na yivel oTolxelwdng

avadopd oto dB wg povada PETPNoNg Eviaong fxou.

KEDAAAIO 7 HAEKTPOMAINHTIKA KYMATA (3 wpeg)

7.1 Napaywyn Kat 81800 NAEKTPOHAYVNTIKWY KUHATWY

7.2 Taxutnto NAEKTPOLOYVNTIKWY KULATWVY

7.3 HAektpopayvntiko ¢pacpa : No Si6ayxBei n ewkdva 7.4 otn oeAiba 164-165 kol va yivel avodopd
OTLG TIEPLOXEG TOU nAektpopayvnTikol dacpatoc. Na pn Stdaxbouv ol evotnteg 7.3.1-7.3.7 6. 166-

174. Na d16ax0ei n evotnta 7.3.8. BAABEeG mov Snuioupyouvtat amnod tnv ovtilovoa aktvoBolia

Napatipnon:
Na pn 8tdaxBbouv oL EpwTHOELG-A0KAOELG: 7 KaL 9

KEDANAIO 8 ®QS (5wpec)

8.1 ®uon pwtog—Bswpia kKBavra

8.2 EuBlypappn dtadoon tou Gpwtog

8.3 H tayutnta stddoong Tou pwtog

8.4 AvakAaon tou dpwTog

8.5 Nopot avakAaong — diaxuon

Na pn dbaxbouv ol evotnteg 8.6 — 8.7 va yivel avadopd pHovo ota €idn Katontpwy (emimeda, koiAa,

KUPTA)

Napatipnon:
Na 516axBouv 1dvo oL EpwTHOELS- aoKNOoE 1, 2,4,6, 7

KEDAAAIO 9 AIAGAAZH (4 wpeg)
9.1 AwaBAaon tou pwtog

9.2 NoOpog 6tdOAaong (vopog Snell)
9.3 OpiKn ywvia — oAkr avakAoon
9.9 -9.10 EmypOpLOTIKAL

Napatipnon:
Na 816axBouv uoévo ol epwtroelc-acknoslg 1 —10


EKFEALIMOU
Highlight

EKFEALIMOU
Highlight

EKFEALIMOU
Highlight

EKFEALIMOU
Highlight


EPFAZTHPIAKH AZKHZH: Na mpaypatonown®el n epyaoctnplokn aocknon «AvakAaon kot StaBAacn tou
dwtoc» (BA. kat Spaoctnplotnta 9.1 otn o0eA.218, KaL acknon 9 tou gpyactnplakol odnyol yia tnv I’

Ffupvaociou)

KEDPAAAIO 10 AIAZKEAAZIMOZ - NMOAQZH - LASER
Na pn &tdaxbel

KEMDAAAIO 11 AKTINOBOAIEZ KAI MEPIBAAAON (5 wpeg)

11.1 Pabievépyela

11.2 AktivofoAia a,B,y

11.6 Emypoppatikd. Na pnv amopvnuoveuBouv ot avtidpdoslc aAld va 600el éudoaon otn datripnon
TWV UTIOOTOULKWYV owpatdiwv. Na yivel otoxewdng avadopd otnv evépyela oUVOEONG
TPOKELEVOU va e€nynBel to Am.

11.7 EMUTTWOELG TNG POASLEVEPYELAG

Napatipnon:
Na §daxBolv povo ol epwrtnoelg-acknoslg 1 —5 kat 33, 38, 40

EmavaAnmtikd pabnpotd (5 wpeg)

MNpoawpetikd Kot £dpoocov UMApXouv Ta KatdAAnAa péoa Kat Xpovo¢ Oa pmopoucav va
npayporonoinouv:
1) Epyoaotnplakn Aaoknon: MEeAETN OTACLUWY NXNTIKWV KUMOTWV (TLX. e To owAnva tou Kund).

Mpoadloplopog TNG ToXUTNTAG TOU XOU oTov aépa Kal e€aptnaon tng amo tn Beppokpacia

Mpoteivovtal Kol Ol TTPOCOOLWOELG:
1) Tl Ta RXNTKA KUpaTa

e Xpold tou Axou http://photodentro.edu.gr/lor/r/8521/1624?locale=el

e  Quolkn KaL LOUCLKI OTO

http://users.sch.gr/ekoltsakis/nt/harrison/harrisonswf/Temperament _gr.html

e Jtdolpo kUua (mepypadn) http://www.waltefendt.de/phl4gr/stlwaves gr.htm

2) Ta ta NAEKTPOHAYVNTIKA KUpOTA
e Apaoctnplotnta: Ptidse 1o 61k6 cou GACUATOOKOTILO

http://coolcosmos.ipac.caltech.edu/cosmic_games/spectra/makeGrating.htm

e Epyaotnplakn Spactnplotnta: MeAétn twv H/M kupdtwy e tn xprion evog video(VCR) kal piag
avaAoyLkng TnAedpaong
http://fysikapeiramatika.blogspot.gr/search/label/Physics
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XHMEIA

A. NIPOTPAMMA ZMNOYAQN XHMEIAZ FENIKHZ MAIAEIAZ B AYKEIOY [®EK 343/t.B°/13-04-1999]
Amo to BBAio «Xnueia B° Aukeiou Fevikng Noudsiog» twv Aoddakn 2., Fakn A., Osodwpomouvlou A,

Oeobdwpomoulou M. kat KaAAn A. va 616oyBel:

KEQDAAAIO 3: ANKOOAEZ-DAINOAES (4 wpec)

3.1 AAKOOAE&G

3.2 Kopeouéveg povooOeveic aAkoOAeG-AlOavoAn

Na pn 6t6axBolv:

A) n mapaypadog «ElbikeEG uEBodoL mapaoKeUN G LEBAVOANCY

B) MepLKEG XOPAKTNPLOTIKES LOLOTNTEG TWV KAPBOVUALKWV EVWOEWY
I MeBavahn

EPTASTHPIAKH AZKHZH:

Na mpaypatomnotnBei to Meipapa «ofeibwon atBavolng».

KEMDAAAIO 4: KAPBOZYAIKA O=EA (4 ®pec)

4.1 Kopeopéva povokapBouAika oEa-at@aviko ol

Na pnv amopvnuoveuBei o mivakag 4.1 «Ovopooieg KOPEGUEVWY LOVOKAPPROEUALKWY 0EEWV»

Na pnv 8tdaxbel n mapdypadog «ITo EpYAcTHPLO»

Na pnv amopvnpoveuBei o mivakag «To 0&ko 0&u otn Blopnxavia»

4.2 Talaktiko o€V 1| 2-uSpounpomnaviko o§u

Na pn 8tdaxBel: «ZuvOeTIKA MapooKeUATETAL Ao TNV aABavaAn....»

Na S6axBel n «n Eotepomoinon otTig LOLOTNTEG TOU OEEOG Kol OTLG LOLOTNTEG TNG AAKOOANG MOVO ME

povokopBoEUALKA ofEa»

EPFAZTHPIAKH AZKH>H

Na mpaypatomnolnBei to Meipapo «OEvoc xapakTnpog TwV KApPoEUALKWY 0EEWV»

KEM®AAAIO 2: METPEAAIO — YAPOTONANOPAKEZ (1 wpa)
Ao tnv evotnta 2.5 «AAkévia — aBévio i aBulévio» va emavalndOsei n mapdypadoc: B) mToAUUEPLOUOG
oAkeviwv kot va yivel avadopd ota mapadsiypota MoAUpEPLOPOU TOU Ttivaka tng mapaypddou Xwpic

amnopvnuoveuon. O MOAUUEPLOUOG CUVLOTA TPOATOLTOULEVN YVWON YLO TV KOTAVONon TwV Blopopiwy.

B. Z2YMMAHPQMATIKO NPOrPAMMA zMNOYAQN

Ao 1o «Xnueia ko wvtavoi opyavicopoi» (ek86oeig Alogavtog)

XHMEIA KAl ZONTANOI OPTANIZMOI
1.EIZATQrH (3 wpeg)
Avantuén kot Bepeliwon Tng emotAUNg TG Bloxnuelag


EKFEALIMOU
Highlight

EKFEALIMOU
Highlight


O poAog tng Bloxnueiog otn Lwn pog
ENOETO: Baoikol otabpol TG avantuéng tng MLOTAKNG TNG Bloxnuelog

APAXTHPIOTHTA:

JulnTnon otnV TAEN yla TIG LOTOPLKEG Kol GLIAOCODIKEG SLOCTACELG TNG EMLOTHNG TNG BloxnUElag Kal TwV

pueBOdwv TG (Na aflomolnBel to €vBeTo)

2.XHMIKH ZYZTAZH TOY KYTTAPOY (5 wpsg)
2.1 MoplaKr opyavwan TwV KUTTAPWY
2.2 To vepo Kkal n onpaocia Tou

2.3 Makpopopla Kot GAAa Blopopla

3. METABOAIZMOZ — BIOXHMIKEZ ANTIAPAZEIZ (4 wpeg)
3.1 TeviKA XapaKTNPLOTIKA TOU HEeTABOALOUOU
3.2 [eVIKA XapaKTNPLOTIKA TWV BLOXNHULIKWV aVILOpACEWY

3.3 Evlupa — Ot BloAoyikol KataAUTeg

APAZTHPIOTHTA:

H alomoinon eviUpwv oe mpoidvta KabnUepLVAS Xprong
ENANAAHWH (3wpsg)

SENH FTAQZZA (AyyAikd)

H ENINOIH TON AIAAKTIKON BIBAIQN TINETAI ANO TON KATAAOIO ErKEKPIMENQN EAEYOEPQN
BOHOHMATQN AITAIKHE TAQ33A% TOY YNIOYPIEIOY NAIAEIAZ (AAA: QTZ6465M03-80r)

Od8nyiec Atbaokaliog

KUplog okomadg tng SidaokaAiag tng AyyAlkng yAwooag ota EmayyeApotikd AUKeLa ivat n avamntuén tng
ETUKOLVWVLAKNG KOVOTNTOC TwV HaBnTwy, £T0L WOTE, OQVIATIOKPLVOUEVOL OTLG AVAYKEG TNG OUYXPOVNG
KOWVWVIOCG, VO UMOopoUV VOl XPNOLUOTIOWOUV TN YAWOOoO HE EUXEPELX OTIC SLAPOPEG ETULKOWVWVLIAKEG
TIEPLOTACELC TIOU TAPOUCLAIOVTOL TOOO OTO KOWWVLKO 000 KAl OTO HEANOVIIKO EMAYYEAUATIKO TOUC
niepBaAov.

Baolkog mapAyovTtag yla Tnv €miteuén auToU TOU OKOTIOU amoteAel n Slepelivnon TwWV VoYKWV Tou
poont kobwe kat n dnuioupyia KWVATPWVY ylot TNV KATAKTNON TNG AyyAlKnG yAwooag ot eminedo
Aeltoupyko. Tuvenwg, divetoal Slaitepn Baputnta oTNV BLWHOTIKA Kal padnto-kevipik Stadikacio tng
pHabnong pe otdxo TG00 TNV AMOKINON YAWOOLKAG TALSElOG, 000 KAl TNV AVATTTUEN TNG LKAVOTNTAG TNG
«8la Blou pabnong» péoa amd v KoAALEpyela tng deflotntag tou «pabaivw mwe va poabaivw». H
QVATTUEN TNC ETUKOWVWVLAKNC LKAVOTNTOG Tou padnt mpolmobétel tnv avamrtuén Seflotntwy

KOTAVONONG Kal apaywyng Aoyou, mpodoplkol Kal ypamtol, KabBwg Kal oTpaTnYIKwWY EMKOWVwWVIaG Kal
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EKFEALIMOU
Highlight

EKFEALIMOU
Highlight


MaBnong mou Ba emMITPEMOUV OTO HABNTA va XPNOLWOMOLEl TNV AyyAlKn YAWOOA WG KOWWVLKNA TPAEN
OVAAOYQ LLE TNV ETLKOLWVWVLOKNA TIEpLTwon.

H peBodoloyikn mpoaogyyion tng SL6aokaliag MPETEL VO AVTOTTOKPIVETOL OTNV AVATITUEN YVWOEWVY Kol
Seflotntwy KaBwc Kal otn BLwHATIK HABNoN HECW EUTIELPLWV EITE OF KOTOOTAOEL TIPOCGOUOLWONG
EPYOUOLOKWY OUVONKWV €(TE O TPAYUATIKEC OUVONKECG, epyaoctnplakol Ttumou. H Pactk SLOOKTIKN
peBoboloyia mpénel va otnpileTal oTtnV EMKOWVWVLAKY TIPOCGEYYLon , cUUdWVA Ue TNV onoia o pabntng
KoAettal pe Baolka otolyeia tng YAwooog mou pabaivel va Umopel va XpnoLUOTIOLEL TIG YVWOELS TOU yLa Va
ETUKOWVWVNAOEL Yl TIPOOWIILKOUG, KOWWVLKOUG KOl ETMOYYEAUOTIKOUC AOyoug. TlEevikd, Katd Tov
TIPOYPAUUATIONO TNG UANG TOU O EKMALOEUTIKOG TIPEMEL va AapBavel utoyn Tou OTL oL SpacTnPLOTNTES
TIou TipoodEpovTal oTo Hadntrn Ba TPEMEL: 0. VO OVTATIOKPIVOVTAL OTO YVWOTIKO EMIMESO, oTa NALKLOKA
evlladEpovTa Kol TIG OVAYKESG TwV Hadntwy, B. va Totkilouv, w¢ pog to eidoc (T.X., CUMIMANPWGON KeVoU,
ouykplon mAnpodoplwy, oxnpatomnoinon Adyou o€ Tivaka, KTA.), WG MPOC TO POAO TOU KaAeital va
avalaBel o pabntric (atoutkn epyacia, gpyacio ava (elyn, opadikr gpyaoia) Kol w¢ MPOE TO OKOMO
(ekpdBnon yAwoowkol dawvopévou 1 afloAdynon yVWOoewV N CUUUETOXN Ot KOBapd EMIKOLVWVLOKA
Spactnplotnta), y. va Sivouv tn Suvatotnta ylo cUVOETN ATOULK i OpadIK epyacia Y., TposTolocia
yla tn ouvappoldynon evog Unxaviuatog BAcel ypamtwyv odnywwv, Slelpuvon YVWOEWV TAVW OTa
VAUTIALOKA, oUVOECn YVWOEWV HE TNV Tpayuatikn {wh (project work yla tnv emkowvwvia pe to
Alpevopyxeio ywa tnv ekdpoptwon e&vog mAoiou), 6. va mapéxouv oto padnti T Suvatotnta
autoalohdynong, waote va pnopet va emépPel otn dtadikacia tng pabnong, va xelpiletal ta Aadn tou Kot
va mpoomaBel va KaAUTITEL Ta LoBnolakd KEVA KAl €. va KWNTomoloUV To padnt wote va ylvetal
SNULOUPYLKOG Kol va emMBUpel va Xpnolgomolnoel tv &&vn yAwooa ylo TG KaBnuepwvec Tou
ETUKOLVWVLAKEC AVAYKEC.

Méoa amd PLWHUATIKEG KOL CUVEPYOTIKEG OPAOTNPLOTNTEG TIPEMEL ETUOLWKETOL VA KOTOKTHOEL
TMPOOSEUTIKA 0 Hadntng Kot tn yvwon tou Ae€lloyiovu Kal opoloyiag oe pabrpata el8KOTNTAG, OMWG
AyyALKA yLoo TAOLAPXOUG 1 LNXOVIKOUG we £va omd to Bacikd otolxelo TNG yYAwooag Ta omoia xpeldletol
YLOL VO UTTOPECEL VAL ETKOLVWVHOEL YL TIPOCWTILKOUC, KOWVWVIKOUG KoL Epyactakoug Adyoug. H Stdaokalia
Tou Agflloyiou Kol TNG opoAoylag TPETEL KL QUTH VO YIVETOL ME PLWUATIKO TPOTO Kal pe Bdon tnv
TIPOCWTILKNA gUMeLpia. Katd 1o oxedlaouo Tou Habnpatog o ekmatdeuTikog tnG AyYALKNAG YAWOoAG Umopel
va emvoei motkidoug tpomoug Stdaokaliag tou Asfthoyiou OxL OLWEG oav KOTAAOYoUC AEEswv TTOU TIPETIEL
va aropvnpoveuBolv aANG péoa amo MPOTACELC KAl KELLEVA.

Ma 1o pabnua tg AyyAwkng yAwoooag yevikng matdeiag ota EMAA pmopel va xpnotdomnotnBouv ot
OEMATIKEG EVOTNTEG TIOU TIPOOHEPOVTAL OTO EYXELPLSLO KAl 0T POALPETIKA Bondnpata ov Ba emiAé€ouv
oL ekmotdeutikol amo tnv eykekplpévn Alota tou YM.M.E.O. To oxoAkod meptBallov, oL SLOKOTEG, n
Swatpodn, n duon, oL eelifelg otnv texvoloyia, n epnPikn nAkic, o ABANTIOUOC KL O ETTOYYEAUOTLKOG
TIPOCOVATOALOMOG €lval evOTNTEC TTOU MPOCHEPOVTAL YLOL VA UTINPETACOUV KAl TLG AVAYKEG TNG YEVLKAC
nawdeiog, otn Sibaokalia Twv EEvwv yAwoowv ota EmayyeApatikd AUkela. To AsEIAOYL0 TwV BEUOTIKWY
OUTWV TIEPLOXWV TIPETIEL VO EUTINPETEL KABNUEPLVEC ETUKOLWVWVLAKEG AVAYKEG KAl Ol LOPDOCUVTAKTIKEG
SouEC va elval KOTAANAEG yla TIOLKIAEG ETIKOLWVWVLAKESG TIEPLOTAOELG. TO €MIMESO YAWOOLKNG EUXEPELOG
TwV padntwv kabwg kal ta Wolaitepa evdladEpovta Toug MPEMEL va anoTeAoUV TO BACLKO KPLTNPLO Yl

TOV TPOTMO TOoU Ba QVTIHETWIILOTOUV oL Bepatikég evotnteg. H Sitayvwotikn, un BabuoAoyoluevn,
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afloAoynon Twv pabntwv otnv apxn TG oXoALlKnG xpovidg Ba Bonbroesl mpog autrv tnv katevBuvaon.

ErmutAéov kelpeva auBevtikd, tpayoldia, apBpa, €16N0elg, NAEKTPOVIKO Taxudpopeio Kal O,TL GAlo

evlLadEPEL TOUG LaBNTEC KAOE TAENC Umopel va ATOTEAECEL XPHOLUO EKTTALSEUTIKO UALKO.

ZUUMEPAOHUATIKA, O EKTIALOEUTLKOC Ba TpEmEL:

va peletnost To AN yia ta Mevikd AyyAka tng I ta€ng kot to Kowd Eupwmnaikd MAaiolo Avadopdg
(KEMA) mou mpoodlopilel TNV EMLKOWWVLOKN KoL YAWOOLKN) €EMAPKELD TOU OWANTA yla TO
OUVKEKPLUEVO eTtinedo YAwooouabelag,

va TIPOCOPUOCEL TOV OXESLOOUO KOl TOV TIPOYPOAUUATIOUO TNG UANG Tou aAAA Kal T peBodoug
S16aoKaAlog TOU OTIG avAYKeS, oTa LSLalTepa XOPAKTNPLOTIKA Kal To eviladépovia Twv padntwv
Tou,

va AdBel umdyPn TOU TEPLOPLOUOUC TIOU €XOUV VO KAVOUV HE TNV OVOUOLOYEVELA TOU ETILMESOU
YAWOOOUABELOG TWV HaBNTWV Kal Tou aplipol Twy SLaTBEUeVWY SLEAKTIKWY WPWVY,

va Sloxelplotel KatdMnAa tov S18aktikd xpovo, kavovtag emhoyegc mou Ba Bonbricouv Toug
HOONTEG Vo EUMESWOOUV TIC YVWOELG TIOU €XOUV amokTtnoel otnv A’ taén tou EMA.A. Kal va TIG
Sleupuvouy,

Va TIPOOAPHUOCEL TO UALKO TIOU TIEPLEXETOL OTO OXOALKO eyxelpiblo katd TNV Kpion tou, eotidlovtag
OTa ONUAVTIKA, amodelyoviac TIG AEMTOUEPELEC, Mapaleimovtag 11 cuvoilovtag ta Alyotepo
ONUOVTLKA,

va dnpoupynoel ekmodeuTikO UAIKO (KaBwg to SLBakTikd eyxelpiblo Sev amotelel To povadiko
pobnolakd epyodelo) pe otoxo va epmAéfel Tou poONTEG o SpacTNELOTNTEG AUBEVTIKAG
ETIKOWVWVIAG KoL vo Toug ekBéoel og auBevtikd Aoyo (mpodoplkd Kol ypamtd) pe OepATIKEG TTOU

Bacilovtal oTLG KOWVWVLOYAWOOLKESG TOUG EUTIELPLEC.

H aloAdynon mpémel va akoAouBel TIG YeVIKEG apxEC TNG aELOAOYNONG TOU LOXUOUV Kal ota levikd

AUkela AapBavovtag urodn tig EykukAioug tou Ymoupyeiou Mawdelag mou adopolv GToV TPOTO HE ToV

ormolo ylvovtal oL IPoaywyLKEG KoL AmOAUTAPLEG EEETAOELG.

OYZIKH ArorH

l. AIAAKTEA YAH

O¢oelg motktwy oto ynmedo pe Vo kot éva tacadopo (cvotnua 4-2, 5-1)

« BOAel:
1. Ndoa pe Ta SAXTUAQ KOL TOUG TINXELS
2. BoAn amod katw
3. BoAn amo mavw (tumou Tévig)
4. Kapol
5. Mmhok
6.
7.

MTwoelg xwpPLg Kal Pe meplotpodn K.A.
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TLALOKET:
. 2TAON TalkTn — LETAKLVANOELG
. Elébn naoag

. Ntpimia

M

1

2

3

4. ItpoBilog (miport)
5. ITopATNUA HETA oo vIpipmAa

6. Zout armo otaon (eAevBepn BoAn)

7. out pe kivnon (unactpo)

8. AmAég popdéEg mpoomoinong

9. AMAEG popdEC TTpoTieETAoHATOS (OKPNV)
10.«PLlumaouve»

11.Apuva Lwvng (2-3, 3-2, 2-1-2) KAl «pav — TOU —Hav»
12.ArtA£c popdEc atdvidlaouou

13.ATOULKEG KoL OMOSIKES EVEPYELEC (TAKTLK) Apuvag Kol emiBeonc, K.A.

XAvTumnoA:

1. Ytdoelg tou maiktn — urntodoxr TN UMAaAog

2. El6n naoag

3. Ntpimha

4. Eibn oout

5. «MrmAok»

6. OL£0ELC KaL TPOTIOL ATOKPOUCNG TOU TeEpUOTOPUAKA
7. ATAEG popdEC Auuvag

8. AmA£g popodEg emiBeong, K.4.

Nodoodarpo:

1. Ei6n maoog

2. E(6n umobdoxng (oTapatnua) TnG LmaAag

3. MpowBnon kat éAeyxog TNC UaAag (KovtpoA)

4. Ntpimha

5. Kepohia

6. Eibn oout

7. «Apdout»

8. Eidn Aafwv Kol OTOKPOUCEWV TOU TEPHATOPUAKA
9

. ©foelg kal ouvepyaoia Maktwy péoa oto ynnedo (ovotnua WM, k.a.)

Itipoc:

1. Exkivnon kot 6popog taxuTnTog
2. AApa o€ HAKOG

3. AApa tputAouv
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AApa og Oog
JdatpoPoiia

AKOVTLOMOC

N o un s

AwokoBoAia, K.a.

< TupvaoTki
1.

EvOopyavn yuUVaOTIKN

ATAEG KUBLOTNOELG — AVOKUBLOTAOELS

Ztnpifelg amAég kat katakopudn
Tpoxog
KuBiotnon oe mAwvBio | og epaAtiplo (He 1 xwplg Batnpa) K.d.

AmAEg, eAelBepec aoknoelg edddoug
2. PUBMIK YUUVAOTIKN

— ATAEG KLVNOELG e OXOLVAKLA, UITAAEC, KOpSEAEC, otedavia, K.A. (YLa TG LOOATPLEG)

*Xopoi:
1. MokeAdpLkog (Yprnyopog Xaoarikog)
Japopivag
KaAapatiavog
Toduikog
MevtolaAng

Movtlakog

N o v s~ WN

Tomwkol xopol, k.d.

AN aOARpoTa
Eivat Suvatd va meplAndBolv OTOV €TGCLO TPOYPOUUATIONO Kol GAAC oBAApOTA KOl KLVNTIKEG
Spaotnplotnteg m.X. dpon Bapwv, TAAN, errpanella aviiodaiplon, «AEPOUTILK» K.4., EPOCOV UTIAPYXOUV

evbladepopevol HabnTEC Kal TPoUMoBETELS yLa TNV 0PYAVWGT TOU LaBnUaToG.

Il. EZEETAXTEA ANTIKEIMENA

% BOAsl

Tpla Bépota ano tnv A’ kat B’ taén, ta onola emtAéyouv ot padntég
+» Mrndoket

Tpla Bépata anod tnv A’ kat B’ ta&n, ta onola emAéyouv oL pabntég
% XavturoA

Tpla Oépota ano tnv A’ kat B taén, ta onola emtAéyouv oL paOntég
% Nodoodaipo

Tpla Bépata ano tnv A’ kat B’ ta€n, ta onoia emiAéyouv oL HaBbnTEG
% Ztifog

Tpla B¢pata amod tnv A’ kat B’ taén, Ta omola emiAéyouv oL Habntég
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% TUPVOLOTIKA

Eva péxpL tpla B£pata and tnv A’ kat B' taén, ta onola emAéyouv oL pabnteg

% Xopog: a) Kahapatiavog B) Todutkog y) Evag Tomikog

% AN\a aOAfpoto

Tpla Baowd Bépata amd ta abAnupata Ta omola, mapolo mou dev TepAOUBAVOVTOL OTO QAVOAUTIKO

ipoOypappa, ite SLdaxtnkav oto oxoAeio gite emididovral o autd (eEwoxoAika) oL padntec.

ALEUKPLVLOTLKN onpEiwon
a) Katd tnv e€€taon Baoko KPLTAPLO TIPEMEL VA ATTOTEAEL N EUXEPELA KaL N emLOeELOTNTA E TNV OTtola

ekTeAE(TAL N AOKNON KoL OXL TO AMOTEAECHA (TT.X. TO Qv UTTEL I] OXL TO KOAAOL).
B) Ztn dubaokaAia kal epappoyrn TG Si6akTEag UANG TPEMEL Vo TponyouvTaL Ta e€eTaotéa Oéuata, ota

omola kal Ba divetal kamola £éudoaon Kol Ba MPEMEL va YivovTaL YWWOTA €K TWV TIPOTEPWY, WOTE OL

HaBnTég va mpoetolpalovtal avaioya.

"= TAZH EZNEPINOY EMNAITEAMATIKOY AYKEIOY

I. MAGHMATA TENIKHZ MAIAEIAZ

NEA EAAHNIKH TAQ32A

MNa to pabnua tng Néag EAANVikAG Mwooag tng 1 taéng Eomepwvol lMevikol Aukeiou wg SLOAKTIKA
gyxelpidla Ba xpnotpomnotnBouv ta BiLALa:

o) ‘Ekppaon-EkBeon Tevxog B’ tng B’ taéng Mevikol Aukeiou

B) Ekdppacn-EkBeon yia 1o Meviko AUkeLo-Ogpatikoi KUkAoL twv A’, B', I ta€ewv Mevikou Aukeiou

V) M\woowég AGKNOELG yLa TO MeEViKO AUKELO

Ao to BipAio «Ekdpaon —EkBeon, Teuxog B » Ba Sidaytouv ta €nc:

H EIAHXH

I. H EIAHZH KAI TO 2XOAIO

1. To yeyovdg kal to oxoAtlo otnv £ibnon

2. NpoBoAn kat Stadopomnoinon tng eibnong

3. NapepPoAn E€vou oxoAilou otnv idnon

4. ALaTTAOKH TOU YEYOVOTOC LE TO OXOALO oTnV €idnon

Ne€\bOyLo (oXeTIKO pe To oxOALo KaL TNV idnon)

Oéuata yla oulntnon kal ékppaon-£kBeon (oXETIKA He TNV MAnpodopnon, Tn dnuoctoypadia, tov Tumo)
Il. H OPTANQZH KAI H NAPOYzIAzH THZ EIAHZHZ
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1. H opyavwon tng eidnong
2. H omtikn ywvia tou Snupoctoypadou otny ibnon
3. O titAog TG eldnong
4. JUVTOKTLKA oTolxela otnv eldnon
a. H oglp@ Twv AeKTIKWV CUVOAWV oTNV €1dnon
B. Evepyntikn Kal mabntikn cuvtagn otnv £iénon
y. H xprion Twv ovopatikwy mpocoSloplowy otnv eidnon
Xpnon ovoudTwy Kal EMBETWY
6. O mpoabloplopdg Tou Xpovou otny ldnon
5. To oxoAlo mavw oe pia eiénon
Ne€\OYLO (OXETIKO UE TO XPOVO)
Ofpata yla culntnon kal ékppaon-£kBeon (OXETIKA HE Ta pEoa HallkAG EMKoVwviag)

Opydavwaon tou Adyou. H xprion tou mapadeiyatog otV avantuén napaypadou KoL euPUTEPOU KELUEVOU

BIOIPAQIKA EIAH
Bloypadika €idn

1. Bloypadia, publotopnuartikn Bloypadia

2. Bloypadikod onpeiwpa

a. Ta yeyovota KoL Ta oXOALa o€ €va BloypadLko onueiwpo

B. H dopn KaL To epLEXOEVO VOGS BloypadlkoU CNUELWLATOG

Ne€\boyLo Bloypadlkol onNUELWUATOG

4. AutoBloypadiko onueiwpa

a. ZUyKpLoN €VOG AUTORLOYPAPLKOU CNUELWHATOG HE €va Bloypadlko onpeilwpa

B. To éupeco oxoAlo oto autofloypadikd onueiwpa

6. O TIPAKTLKOCG OKOTIOC eVO¢ (auto)BLloypadikol GNUELWHUATOC

Ofuarta yla culAtnon Kal EKppacn-£kOeon (OXETIKA LE TNV Epyacio KoL TNV eMAOYNA EMAYYEALOTOG)
6. HuepoAoylo

7. ZUCTOTLIKI ETULOTOAN

Ofuata ywa oulntnon Kol £kppacn-£kOeon (CXETIKA HE TO XOPAKTNPLOUO OTOHOU, TIG OTEPEOTUTIEG
ovTIARPELS, TO GUAETLKO KL KOWVWVLKO PATOLOWO)

Opyavwaon Tou Aoyou:

I. Napaypadog. Avamtuén pe olykplon Kot avtiBeon

I O péhog tng avtiBeong otn cuvoxr TOU KELEVOU.

o. 2UVOXI TPOTACEWV KaL TtEPLOSWV

B. Zuvoyxn mapaypadwv Le avilOeTIki oLVSEDN

Avartuén 800 evvolwv og €va eUpUTEPO KElPEVO

NAPOYZ2IA2H — KPITIKH

I. Napouciaon Ko KPLTKA vog BLBAiou

3. BiBALlokpltikni
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o. AOYOTEXVLKA KPLTIKNA

B. Kpttiky AAAWV KELUEVWY

5. AmAn kot Stadoyikr unotagn

6. OL avadopLKES TPOTACELG

Ne€\oyLo (oxeTikd pe ta B£pata yia oulntnon kot ékdpoon/ékBeon mou akoAouBolv)

Ofuarta yla culntnon Kal EKppacn-EKDeon (OXETIKA E TNV TEXVN KOL TNV KPLTLKN £pYOU TEXVNG)
I. Mapouciaon Ko KPLTIKA pLoG OEaTPLKAG TapAoTaong

Ne€AOYL0 (OXETIKO e TN BeaTpLKn KPLTIKA)

Il Napouciaon Kot KPLTIKA AAAWV popdwv TEXVNG

Ne€AOYLO (OXETIKO LE TNV KPLTLKNA

Ofuata ylo oulntnon Kot €kppacn-EkBeon (OXETIKA e TNV KPLTKA/afloAdynon Tou OTOHOoU Kol TNV
OLUTOKPLTLKA)

IV. Opydvwon Tou AGyou ° 0pLOOG Kal SLaipeon HLag Evvolog

1.0ploudcg

2.Aaipeon

ZHMEIQZEIZ - NEPINHWH

l. ZNUELWOELG
A. INUELWOELS Ao yPaATTo AOyo
1.Kpatw onpeLWoELS Katd mapaypado
2.Epyalopol og eupUTEPEG (0o TNV Ttapdypado) VONUATLIKEG EVOTNTEG KAl KPOTW CNUELWOELS
3. ATIO TIG ONUELWOELG TIPOXWPW OTO SLAYPAULN TOU KELUEVOU
B. Znuewwoelg amno npodopikd Adyo
Il. NepiAnyn
A. MepiAnyn ypamrtolL Adyou
1.Nwg odnyolpatL otnv mepiAndn
2. TUTIPETEL VAL TIPOCEXW OE MLa TEPIANYN
. Zuykpivw dUo mep\APELC, i EKTEVN KaL [Liol CUVOTITIKH TOU {5LoU KELWEVOU

. E€etdlw Tt Xprion tng evepynTIKNG Kol TNS madntikng ouvtaéng os pio mepiAndn

. NepiAnyn mpodopikol Adyou

. AtaBalw ™ dnpooctoypadikr mepiAnn pag oculntnong

3

4

5. Napatnpw rept\APeLc amno mowkila keipeva

B

1

2. Napouoctalw oe tpodopLko Kat ypamtod Aoyo nepiAndn pag culntnong

Ofuara ya oulntnon kal ékdpoon-£kBeon (OXETIKA He TN AOKWVLKA €KPpacn Kal TNV MPooTdabela yla

g€olkovopunaon xpovou otn olyxpovn Kabnuepivr Lwn)
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NEA EAAHNIKH AOTOTEXNIA

Q¢ 6L6aKTIKO gyxelpiblo Ba xpnoomnotnBel to AvBoAoyLlo Kelpévwy tg NeogAAnviknig Aoyotexviag tng B’
Aukeiou.

To paBnua tng NeogAAnvikng Aoyotexviag Stdaoketat pia (1) wpa tnv efdopada kab’ OAn tn Siapkela
TOU £TOUC e eAeUBepn emhoyn KelEvwy amo tov Siddokovta. H emidoyn tng Sidaktéag UANG Ba eival
6la yio 6Aa Ta THAMATa TG Ttafng Tou (Slou oxoAeiou, TPOKELWWEVOU va TnpnBel n evotnTta TG
SbaokaAiog kal tng aflohoynong. Katd tn Sidpkela tou £Toug Ba Stdaxbouv 7-8 KEIMEVA TTOLNTIKA KoL
Neld OVIUTPOOWITEUTIKA OAWV TWV EVOTNTWV TIOU TIEPLEXOVTOL OTO OLKELO OXOAIKO eyxelpidlo (Néa
ABnvaikn XxoAn-H Meloypadia, Nedtepn Aoyotexvia-Mpwtn Askaetia tou MeoomoAépou [1922-1930],
Neotepn Moinon, Neloypadia-H Meloypadia tou MeoomoAépou, Aokiplo, Zévn Aoyoteyvia). Oa
S16axBolyv, emiong, TtO YPOUUATOAOYIKA oOTOlXeld TOU OUVOSeUOUV TO KEIPUEVO TIOU TIPOKELTOL va
S16axBoUV aAAA Kal Ta YpOoUUOTOAOYIKA oTolyela Tou Sivovral otnv slcaywyn kKaBe evotntog. Kata tn
Slapkela Tou SI6aKTIkoL €touc, epocov elval PKTo, oL pabntég Ba pmopovoav va pehetricouv Suo (2)
To TOAU Aoyotexvika BLBAla, Tng emAoyng Toug, oto mAaiolo TG KaAALEpYELag TNS dLAavayvwaoiog, Kot vo
TIAPOUCLACOUV OTNV TAEN, HE OUVTOVIOUO TOU SLOAOCKOVTOG, OXETLKEC EPYOOIEG OTOULKEC N OHOSLKEC
oflomolwvtag Hetafl AMwV Kol HECA TIOU TAPEXOUV Ol VEEC Texvoloyieg. Emionpaivetal oOtL n
OUYKEKPLUEVN SpaotnplotnTta amoteAel Kpltiplo afloAdynong Twv HaOnTtwv, woTOoo TO AOYOTEXVLKA

BLBAla dev cupumepdapBavovtal otnv AN Twv EEETACEWV.

ANTEBPA

l. Ardaktéa UAN

Amo 1o BiBAlo «AAyeBpa B° TevikoU Aukeiou» twv Avdpeadadkn ., Katoapylpn B., Mamnoaotaupidn X.,

MoAUTou T. Kal 2BEpkou A.

KEDAAAIO 40: NMoAuwvupa - MOAUWVULKEG EELOWOELG

4.1. MoAuwvupa

4.2. Awipeon moAVWVOUWY

4.3. TIOAUWVUUIKEG €ELOWOELG KOl aVIoWOELS (xwpic tnv umonapdypado «/lpoadioploudc pifac upe
TIPOCEyyLan» ).

4.4, EELOWOELG KAL AVIOWOELG TIOU OVAYOVTAL OE TIOAUWVULLKEG,.

KEDAAAIO 50: EKBeTIKR Kol AoyaplOuikn cuvaptnon
5.1. EkBetikni ocuvaptnon
5.2. AoyapBpuol (xwpig tnv amodelen tng aAlayng paocng)

5.3.  AoyaplBuikn cuvaptnon (va StéaxBouv Luovo ol AoyaplBLKEG cuvaptnoels e Baon to 10 koL To e).
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1. Arayeipion Abaktéag UANG

KEDAAAIO 40 (Npoteivetal va StateBolv 15 SL8AKTIKEG WPEC)
§4.1 Mporteivetal va ylvouv KATA POTEPALOTNTA OL OLOKNOELC:
A) 1 ko 2 (i, ii, iii) Tng A" Opadag
B) 2 kot 3 tng B’ Opasdag.
§4.2 Mporteivetat:
A) Na ylvouv katd mpotepalotnta ot aoknoels 1 (i, iv), 2, 3 kat 10 tng A° Opadag.
B) Na pn yivouv ot acknoelg tn¢g B Opadag.
§4.3 JTnv evoTNTO QUTHA EL0AYOVTOL VEQ €PYOAELQ yla TNV TIAPAYOVTOTIOINON TMOAUWVUUWY HECW TNG
omolag eMAUOVTAL 0T CUVEXELA TIOAUWVU LLKEG EELOWOELG KAl aVIoWOELS Babpol peyalutepou anod
2
Mpoteivetal va yivouv katd mpotepatotnta: Ol aoknoelg 1, 4, 5, 6 kat 8 tng A" Opadag kat mpoBAnuota
™¢ B Opadag, Ta omoia 06nyolv otnv emiAucon MOAUWVU UKWV EELOWOEWV.
§4.4 Itnv evotnta AUt emAUovVTAL €ELOWOELG KAL QVICWOELS TIOU AVAYOVTOL OE TIOAUWVUULKEG, OTIWG

ApPNTEC Kal KAOAOUATLKEG EELOWOELG KOLL OIVIOWOELC.

A) Na 806¢el £pdacn oto yeyovog otL n LPwWon Twv HeEAWV pLag e¢lowong oto tetpaywvo dev odnyetl

navta os Looduvaun eflowaon. Auto pmopel va yivel Kal pe tn BonBela Twv Mapakatw ypapLlkwy

TOPAOTACEWV
3 y=x-2 4\ 8
y=\x " :
g y=X
! ' 2 E
' y=(x-2) -
0 £ .
[) 1 2 3 a
rpagiki Auon me x =x—2 rpagikii Auon me x=(x—2)°

B) Mpotelvetal va pn yivouv ot aioknoelg 3 kot 4 tg B° Opadoc.

KEMAAAIO 50 (Mpoteivetat va StateBolv 10 SLEAKTIKEG WPEC)
§5.1 Mporteivetal va do0el épudacn ota mpoPAnuata tng B Ouadag, pe mpotepaldtnTa oTic 6, 7 Kal 8.
§5.2 A) lNpoteivetal va Yivouv KaTA TPoTeEPALOTNTAL:

Ol aoknoelg tng A Opadag pe Eudaon ota mpoPAnuata.

Ot aoknoelg 2, 3, 5 tng B' Opadac.
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B) Mpoteivetal va pn yivouv oL acknoelg 6, 7 kot 8 tng B Opadag.

§5.3 A) MNpoteivetat va S16axBouv povo ol cuvaptioelg f(x)=logx kat f(x)=Inx.

B) Mpoteivetal va yivouv Katd mpotepALOTNTA Ol AOKACELG: 2, 5, 6, 7 kot 8 Tng A’ Opadag kat 1 (i,

i), 3, 5, 7 ka1 8 tng B" Opadac.

Aoknoelg I Opadag: Na pn Siddokovtat ackioelg I Opadag.

TEQMETPIA

l. Ardaktéa UAN

Amo to BiBAio «EukAeidela Mewpetpioa A’ ko B° Eviaiov Aukeiou» twv. Apyupomoulou H, BAduou M.,

KatooUAn ., Mapkakn 2. kot Z16£pn M.

KEDAANAIO 7°: Avaloyieg

7.1
7.2
7.3
7.4
7.5
7.6

7.7

7.8

Elcaywyn

Alaipeon euBlypappou TURUATOC O V ioa pépn

Mvopevo euBUYPAUOU TUAMOTOG UE aplBud — AGyog eUBUYPOUUWY TUNHATWY

AvaAoya euBUypoppa TUApata — Avaloyieg

MnKog euBUYPAUOU TUAUOTOG

Alaipeon TUNUATWY E0WTEPIKA Kal £EwTePIKA WG mpog Soopévo Adyo (HOvo oL oplopol tng
Slaipeonc euBuypappou tuRpatog AB amod onueio M ecwteplkd i EwtepLka)

Qswpnua tou OoAn (xwplc T amodeléelg Twv Bewpnudtwv Kal tou Mopioparog, xwpilg To
TPOBANUA 2 Kol Xwplg TouG opLopolG «Zuluyn OPUOVIKA» KoL «KAPUOVIKN TETPpASA» )

Qswpnuato Twv SoTopwy Tplywvou (xwpic Tig amodeifel Twv BewpnUATWY Kal Xwpig Tov
UTTOAOYLOMO TWV €VBLYPAUUWY TUNUATWY oTa omola n SLYOTOUOG E0WTEPLKN 1 €EWTEPLKN Slalpel

TNV amEVavVTL TAEUPA)

KEDAAAIO 8°: Opoildtnta

8.1
8.2

Opola eubuypappa oxrfpaTa
Kpltrpla opolotntag (xwpls tig amodeitelc twv Bewpnuatwv I, 11 kat 1 kot T edpappoyeg 1, 2 kat
3)

KEDAAAIO 90: MeTpKEC OXEOELG

9.1
9.2
9.3
9.4

9.7

OpB£g mpoPoAég

To MuBayopelo Bewpnua

MEWUETPIKEG KATOLOKEUEG

levikevon tou MuBayopelou Bewpnuatog (xwplg TNV amodelln Twv BewpnudTwy Kol XwWPLg TNV
ebappoyn 1)

T€uvouoec kUKAoL (Xwplg TNV amodelén tov Bewpnpuaroc 1)
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Il. Araxeipion Sidaktéag VANg

KEDAAAIO 7° (Mpoteivetal va StateBolv 6 S18aKTIKEC WPEC).
§7.1-7.6

2TI¢ mapaypddoug auTeG yivetal mpwtn ¢popd AOyog yla CUUUETPA KOl ACUUUETPO EUOUYPOULO T UATA.

H évvola tn¢ acuppetpiag pmopel va fondnoel onUavIikd Toug Habntég va Eekabapioouv TV €vvola Tou
oppnNTou aplBuou. H avamtuén tng UANG oto oXoALko BiBAio (Bswpla, MAPATNPNOELS, ONUELWOELS) lval
TANPNG Kal av S1dayxBel mpooekTikd Ba BonBRoeL TOUG LABNTEG 08 CNUAVTIKEG TIEPLOXES TNG MEWHETPLAG
TIou akoAouBel (Oewpnua OaAn, ouola Tpiywva) kat tng AAyeBpag (n €vvola Tou Mpayuatikou aplBuou).
Mpoteivetal va 600el Epudacn oTLG EpWTAOELS Katavonong. Emiong, oL Tumol tng mapaypddou 7.6 va pnv

QTTOUVNLOVEUBOUV.

§7.7
Mpoteivetal va yivouv ta dUo mpoPAnuata tng oeAidac 154 kot va d0Bel éudoon oOTIC EPWTNOELS

Katavonong 1-3 kal otig aoknoeLg epnedwong 3-7.

2to Kepalaio 7 Sev Ba yivouv amoSeLKTIKEG AOKNOELG , CUVOETA BEaTO KOBWGE KO OL YEVLKEG QLOKIOELG

Tou kepaAaiou autol.

KEDAAAIO 8° (Mpoteivetat va 51oteBolv 6 _SIEAKTIKEC WPEG).

§8.1-8.2

A) ‘lowg xpelacBei, katd Tnv Kplon Tou SI6ACKOVTOG, va Yivel pia ypriyopn emoavaindn otig avaloyieg
KoL To Oswpnuo tou OaAr ou SdayxBnkav otnv A" Aukeiou.

B) To Keddlaiwo mpoodépetal yla tn oulntnon sdpoappoywv mou nén Biyovtal oto oxoAkd BipAlo

(Létpnon uPoug anpdottwy onpeiwy, xprion e¢avta).

210 KedpdaAato 8 Sev Oa yivouv amoSeIKTIKEG AOKACELS , cUVOETA O£pata KOBWGE KoL OL YEVLKEG OLOKIOELG

tou kedpaAaiov autou.

KEDAAAIO 9° (Mpoteivetat va SlateBolv 13 SI8aKTIKEC WPEC).

§9.1-9.2

A) It mapaypadoug auTEC n AoKOTn aocknoloAoyia aAyeBplkol xapaktripa O8& oUVELOPEPEL OTNV
Katavonon tg Mewpetpioc.

B) Mpoteivetal va yivel To oxOALo TN epappoyng wg cUVSEoN e TNV EMOUEVN tapdypado.

§9.3

ITnv napdypado autn elval okomipo va SlateBel xpovog wote va oXOALAoTEL TO LOTOPLKO onUelwpa yla

™V avakdAuPn Twv AoUPUETPWY HeYEOwWVY KoL va Yivouv Kol oL 3 KATAOKEUEG (UTIOTElVOUOA Kal KABeTh

mAeupd opBoywviou Tplywvou, péon avaloyog, dappnta ToANamAdoia suBUYPOUUOU TUAUATOG TTOU

Slvouv KOl TOV TPOMO KATOOKEUNG €UBUYPAUUWY TUNMATWY HE HNKOC TETPOYWVLKA pila ¢uoikol —

adopun yla pia cuvtopn culnTnon yla Tn SuvatoTnTa KATAOKEUNG 1] UNn TwV appntwv). Eniong pnopet va

vivel avadopad otnv 7.3 otnv omnoia yivetatl AGyog yla TV KATACKEU appiTwy Leyebwv.

21



§9.4-9.5
Itnv mapadaypado 9.4 mpoteivetal va pnv avoAwBOel emutAéov SLOAKTIKOG XPOVOG Yyl AOKOTIN
ooknaolohoyia alyeBpikol TUTOU.
§9.7
A) Npoteivetal va 600ei éudpaon otnv 3n ebappoyn kot oto oXOALd TG (Kataokeun XpuUong TopnAg, o
Aoyog ).
B) Amo T aoknoelg pia emthoyn Ba prmopoloe va sival n €€AG:
v OLEpWTAOELG KATOVONONC.
v And g aokAoeLg epnédwong ot 1 kot 4
v Ao TIC amoSeIkTKES ot 1 ko 3.
N H &paotnplotnta 2 o). 205 Ba pmopovce va cuvelohEpel oTnv Katavonon tg 1-1 avrtiotolykiag

METAEL TWV onpelwv TNG eUBelaC KAL TWV TIPAYUOTIKWY OPLOUWV.

OYZIKH

Oa 616006l pe Baon to AvaAutiko Mpoypappa SToudwy Tou LabrpaTog 0w auTo MeplypddeTal otV
ur’ aplOp. 4219/12 Y.A. (DEK 2319/1.B'/1999). Antd to Sidaktiko BiPAio Twv KwotomouAou A. K.d. (BBAio
®uotkng T.E.E. 2°° KUkAou).

A6 0 BLBAio «DYEIKH (TEE 2°% KYKAOZ)» Twv Kwotdmoulou A., Mamaypriotou M, Ekouvtiou M., XaAKLd
K. 616ackovtal ta:

KEDAAAIO 1 MATNHTIKA MEAIA (8 wpeg)

1.1 Mayvntiko nedio peupatodopou aywyou

1.2 Alvapn Laplace

1.3 Mayvntika media peupatodOpwV OywywV OPLOUEVOU OXILOTOG

1.4 Q@uowkol payviteg

1.5 JToEWWSELG LOYVATEG

1.6 MoyvnTika UALKG

1.7 HAektpopayvAatng

NapatnpnosLg:

A) Ztnv evotnta 1.2 «AUvapn Laplace»: Na &idaxbel povo n mepimtwon mou o aywyog eival KABetog
oto payvntiko nedio. Na pun 8dax0si n mapaypadog «opLlopdg tou mediov By.

B) Z2tnvevotnta 1.3: Na pn SwdaxBei to mapadsiypa 1 otn ogA. 15

2TnV umoevotnTa «B. eUBLYPANOG AYWYOG LE Amelpo Unkog»: Na un S6axBel n epunvela. Na StbayxOet

MHovo n mapdypadog «Zuvoyifovrag: To medio oe amootacn R amd evGUypAUUO AYWYO ... LUE TOV KAVOvVa

Tou Se€lov xeptov». (ogl. 18) Ie autr) tnv mapdypado o TUmoc 5 va aviikataotadel and tov B=y, 2 I/4nR.

Na pn 8tdaxbei to mapdadeypa 2 otn oel. 19

I Na un 66oxBei n mapaypadoc otn oeh. 29: «Oa e€stdooupe Twpa TNV enibpacn tng Bepuokpaciog

OTN HAyVHTLON EVOG OLONPOUAYVNTIKOU UALKOU».
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EKFEALIMOU
Highlight


A)  Na pnv aoknBoulv ot pabnteg povo os amAEg alyoplOULKES epappoyEC TWV TUTIWVY TToU UTtoAoyilouv
TO METPO TOU payvnTkoL mediov B yla Ti¢ akOAouBeg MEPUTTWOELG: 0) OTO KEVIPO KUKALKOU aywyou,
B) oe amootaon R og anod eubUypappo aywyo, Y) 0TO ECWTEPLKO TOU cwAnvoeLldouc.

Na 600l éudaon L) oTnV TOLOTIKI-TIOCOTLKI) OXEON TNG £vtaong tou mebiou Pe TNV €vtoon Tou PEUUATOC

TIoU SLOPPEEL TOV AywYO KOL LL) OTNV TIOLOTIKI-TIOCOTIKI) OXE0N TOU UAKOUG TOU aywyou Kal Tou TPOTmou

TIou opyavwvetal SnAadr av eivatl eublypappog ) Tuliyetal oe omeipeg e tnv évtoon Tou mediou.

Na pnv amopvnoveuTtoUV oL TUToL emeldn mepLéXouv oUVOeTeg otabepséc. Oa pmopovoayv va Sivovral o

TUTTOAOYLO.

E) Na un éibaxBolv ol acknoelc: 2,3,4,12,13, 16, 18, 20, 22, 25

EPTAZTHPIAKEZ AZKHZEIZ:
Na npaypatonown 6t to neipapa oty o. 9, S0vaun Laplace.

Na npaypatonown6ei n paoctnpotnta 2 otn ceAida 31

KEDAAAIO 2 ENATQriKA ®AINOMENA (6 wpeg)
2.1 To ¢avoueVO TNG NAEKTPOLOYVNTLKAG EMAYWYNG
2.2 NOMOG TNG NAEKTPOUAYVNTIKAG EMOYWYNC

2.3 ApotBaia emaywyn

2.5 povo o kavovag Lenz

Napatnpnosig:

A) Zinv evotnta 2.1. Na &idaxBel povo o UMOAOYLOMOG TNG LOYVNTLKAG PONG OTNV TEPMTWaON Tou N
£vTaon Tou payvntikou mediou eival kaOetn otnv emipavela.

B) Amo6 tnv mapaypado 2.5 va pn Sdaxbel n epunveia 10Tt eival ocuvOetn yia pabnupa Fevikng
MNawdeiag, aAAd va Sibaytei o kavovag tou LENZ.

I Outumol va divovtal o TUTTOAGYLO

A) Na pn 66axBoulv oL aoknoelg: 4, 6,9, 11, 12, 13, 15, 16, 17, 18.

EPTAZTHPIAKH AZKHZH: Na npaypatomnotn®si to neipapa otnv apolpaio enaywyn o. 48

KEDAAAIO 3 ENAAAAZOMENO PEYMA (8 wpeg)

3.1 To evoAAaoGoOUEVO peVUA KAl OL LB NUATIKEG OXETELG TOU
3.2 MeTOoXNMATIOTAG

3.3 Metadopd NAEKTPLKNG EVEPYELAG

3.4 HAEKTPLKEG EYKOTAOTAOELG-0.0DAAELEG

Napatnpnosilg

A) T TNV moootikn oxéon mou unoAoyilel to Uo (tUmog 16, ogh. 67) va 600el €udoon ota MOLOTIKA -
TIOOOTIKA XAPAKTNPLOTIKA TNG, SnAadn tng oxéong tou Uo pe ta w,N, B, A.

B) Na mpayuotonon®olv aoKAOELS LOVO LIE TN XPrON TUTIWV LIE EVEPYEC TLUEC.

N 2tug aoddleleg oel. 79-80 va yivel avadopd povo otoug TUnous aodaieLag.

A)  Na pn 66axBei otnv evotnta 3.4 n nmapdypadog oel. 80-82: «[Ipo0EETE ... KAVOVWY AOQAAELOGY.
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EKFEALIMOU
Highlight


E) Na pn &6baxBouv ol epwtnoelg — aoknoelg: 2, 10, 13, 15, 20, 21. Ot aoknoels 6 kat 7 va culntnBouv
otnNV T&én. Itnv doknon 18 ot Spayuég va yivouv supw. AnA. avti 30 Spyx/kwh va ypadei 0,09 supw /
kwh)

ENANAAHNTIKA MAGHMATA (4 (pec)

SENH FTAQZZA (AyyAika)

H ENINOMH TON AIAAKTIKON BIBAIQN TINETAI ANO TON KATAAOIO ErKEKPIMENQN EAEYOEPQN
BOHOHMATOQN AITAIKHZ TAQZZAZ TOY YNOYPIEIOY MAIAEIAZ (AAA: QTZ6465103-80r)

0dnyisc Adaokahiag

KUplog okomog tn¢g Sidaokaiiag tng AyyAlkng yAwaooag ota EmayysApotikd AUKELa ival n avamtuén tng
ETUKOLVWVLAKAG LKAVOTNTAG TWV HaBNTwV , £T0L WOTE, AVIATOKPLVOUEVOL OTIC OVAYKEG TNG OUYXPOVNG
KOWVWVIOG, Vol UMopoUV Vo XPNOLUOTIOWOUV TN YAWOOO HE EUXEPELD OTIC OLAPOPEC ETULKOLVWVLIOKEG
TIEPLOTACEL TIOU TTAPOUOCLALOVTAL TOGO OTO KOWWVIKO 000 KOl OTO HEAAOVIIKO ETMOYYEAUATIKO TOUC
TiePLBAAAOV.

Baolkog mapdayovtag yla Ty emiteuén autol Tou okomol amoteAel n Slepelivnon TwV avaykwv Tou
poont kobwg kat n dnuioupyia KWWATPWV ylot TNV KOTAKTNON TG AyYAKAG YAwooag oe eminedo
AELTOUPYLKO. Zuvenwg, divetal WSlaitepn Baputnta oTNY BLWUATLKA KAl LaBnTto-kevipikn Stadlkacio tng
MAaBnong pe otdxo TG00 TNV AMOKINON YAWOOIKAG TALSELOC, 000 KAl TNV AVATTTUEN TNG LKAVOTNTAG TNG
«8Sla Blou padnong» péoa amd TNV KoAALEpyela TG Se€ldtnTag Tou «pabaivw mwg va pabaivw». H
OVATTUEN TNG EMIKOWWVIOKACG KAVOTNTOC Tou upoBnt mpoUmoBétel tnv avamtuén Seflothtwy
KOTAVONOoNG Kal mapaywyng Aoyou, mpodoplkol Kal ypamtoU, KabBwg Kal oTPaTNYIKWY EMKOWVwWvIaG Kal
pabnong mou Ba emITPEMOUY OTO HABONTH va XpNoLUomoLel tnv AyyAKA YAWooA wG KOWWVLKA TPAEn
OVAAOYOL LLE TNV ETLKOLWVWVLOKNA TIEPLTTWON.

H peBodoloyikn mpooéyyion tng SL6aokaAiag MPETEL VO AVTOTTOKPIVETOL OTNV AVATITUEN YVWOEWVY Kol
Se€lotAtwy Kabwg Kal ot BLWHATIKA HABNON HEOW EUTELPLWV ELTE OE KATOOTACELS TPOCOUOLWaONG
EPYOOLOKWY oLUVONKWY £ite 0 TPOYUATIKEG ouvOnKeg, epyootnplakol tumou. H Baotky Stdaktikn
peboboloyia mpénel va otnpileTal otnV EMKOWVWVLAKY TIPOCGEYYLon , cUUdWVA PE TNV omoia o padntig
KoAettal pe Baolka otolyeia tng YAwooog mou pabaivel va Pmopel va XpnoLLOTIOLEL TIG YVWOELS TOU yLa va
ETUKOLWVWVNOEL YLO TIPOCWTIILKOUC, KOLWWVLKOUG KOl EMAYYEAHATIKOUC AdOyoug. [evikd, Kotd Tov
TIPOYPOUHATIONS TNG UANC TOU 0 eKMOLSEUTLKOC TIPETMEL va AopBAavel urtoyn Tou OTL oL SpacTNPLOTNTES
Tou TipoodEpovtal oto padntr Oa mpémet:

() va avtamokpivovtal oTto YVWOTIKO eminedo, ota NALKLOKA evOladEpovIa Kal T OVAYKEG TWV
pabntwy,
(B) va moikidouv, wg mpog To £idog (m.x., CUPTIANPWON KevoU, cUykpLlon MAnpodoplwy, oxnuatonoinan

AOyou o€ mivaka, KTA.), w¢ Po¢g To pOAO Mou KaAeital va avoAdfel o padntng (atoulkn gpyaoia,
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epyaoia ava {euyn, opadlkn gpyacia) Kal wg mpog to okomod (ekpabnon yAwoolkoU dalvopévou N
0ELOAOYNON YVWOEWV 1| CULHETOXN 0 KaBapd emikovwvLakr Spaotnplotnta),

(y) va &ivouv tn Suvatotnta yio cUVOeTn atoplkn N opadlky epyoocia T.X., TPOETOLUACIA yLO TN
ouvapuoloynon &vog pnxaviuatog Baocst ypamtwv odnyuwv, Slelpuvon YVWOEWV TAVW OTo
VOUTIALAKA, GUVEECN YWWOEWV WE TNV Tpaypatikn Iwn (project work yla tnv €mikolvwvia PeE TO
Apevapyeilo yla tnv ekdoptwon evog mhoiou),

(6) va mapéxouv oto padnt TN duvardtnTa auToafloAdynong, Wote va Umopel va eméuPel otn
Stadikaoia tng uabnong, va xelpiletal ta AdBn tou Kat va mpoomabel vo KAAUTITEL ToL LaBNoLOKA
KEVQA, Kall

(g) va kwnrtomoloUy To HadnTr WoTe va yivetal SnUoUPYLKOG Kol va emBUPEL va XpnOLUOTIOLNOEL ThY
€évn YAwooo yLa TIG KABNUEPLVEC TOU ETLKOLVWVLIOKEG AVAYKEG.

Méoa amd BLWUATIKEG KOL CUVEPYOATIKEG OpaOoTNPLOTNTEG TIPETIEL ETOLWKETAL VO KOTOKTOEL
TPOOSEVTIKA 0 LaBNTAG Kal tn yvwon tou Agfthoyiov kol opoAoyiag os padrpata dKOTNTAG, OMWG
AyyALKA yLor TAOLAPXOUG 1 LNXOVIKOUG we £va amd to Bacikd otolxelo tng yAwooag Ta omoia xpeldletal
YLOL VO UITOPECEL VAL ETLKOLVWVHOEL YL TIPOCWTILKOUG, KOLWVWVIKOUG KoL Epyactakoug Adyoug. H Stdaokalia
tou Aslhoyiou Kol TNG opoAoyiag TMPEMEL KL QUTH va YIVETAL HE PLWHOTIKO TPOMO Kal pe Pacn tnv
TIPOOWTILKA gunelpia. Katd To oxedlacuod Tou pabnpatog o ekmotdeuTikog tng AyYALKNAG YAwooag Umopst
va envoel motkidoug tpomoug Stdaokaliag Tou As€lhoyiou OxL OUWC Gav KATAAOYoUG AEEEWV TIOU TIPETTEL
Va QTOUVNHOVEUBOUY aAAG HECO OTTO TIPOTACELS KAl KE(PEVAL.

Ma 1o pabnua g AyyAwng yAwooag yevikng mawdeiag ota EMAA pmopel va xpnotdomnotnBouv ot
OEMATIKEG EVOTNTEG TIOU TIPOOGHEPOVTAL OTO EYXELPLSLO KAl 0T POALPETIKA Bondrpata ov Ba emilé€ouv
oL ekmotdeutikol amo tnv eykekpuévn Alota tou YM.M.E.O. To oxoAlkod meptBarlov, oL SLOKOTEG, N
Swatpodn, n duon, oL eeifelg otnv texvoloyia, n epnPikn nAkic, o ABANTIOUOC KL O ETTOYYEAUOATLKOG
T(POCOVATOALOMOG €lval evOTNTEG TIOU TIPOOPHEPOVTAL VLA VA UTINPETHOOUV KOL TIG QVAYKEG TNG YEVLKAG
nawdeiog, otn Sibaokalia Twv EEvwv yAwoowv ota EmayyeApatikd AUkela. To AsEIAOYLI0 TwV BEUOTIKWY
OUTWV TIEPLOXWV TIPETIEL VO EUTINPETEL KABNUEPLVEC ETUKOLWVWVLAKEG QVAYKEG KAl Ol LOPdOCUVTAKTIKEG
SouEG va elval KOTAAMNAEG yla TIOLKIAEG ETUKOWVWVLIAKESG TIEPLOTACELG. To eMineSo YAWOOIKAC EVXEPELOG
TwV padntwv kabwg kal ta Wlaitepa evoladEépovta Toug MPEMEL va AnoTeAoUV TO BAOLKO KPLTAPLO YL
Tov TPOmo mou Ba ovTueTwrotolv ol Bepotikég evotnteg. H Stayvwotikr, pn Babuoloyolpevn,
ofloAoynon Twv padntwv otnv apxn tg oxoAkng xpovidg Ba BondnosL mpog autrv TtV KatevBuvon.
ErmutAéov kelpeva auBevtikd, tpayoudila, apBpa, €16N0elg, NAEKTPOVIKO TaXudpPoUeio Kal O,TL GAAo
evlladépel Toug pabntég kaOe TaENng pmopei vo amoTEAECEL XPrOLUO EKTIOLSEUTIKO UALKO.
JUMMEPACATIKA, O KTOLOEUTLKOG B0l TIPETEL:

e va pehetoel to AN yia ta Mevikd AyyAtka tng I tad€nc kot to Kowod Eupwraiko MAaicto Avodopdg
(KEMA) mou mpocSlopilel TNV EMKOWWVIAKN KoL YAWOOLK EMAPKELD TOU OWANTA yla TO
OUYKEKpPLUEVO eTtinmedo yAwooouabelag,

e va TIPOCOPUOCEL TOV OXESLOOUO KOl TOV TIPOYPUUMOTIONO TNG UANC Tou aM\d kot tig pebodoug
S16a0KaAlOC TOU OTIG aVAYKEG, oTa LSLAlTEpO XOPAKTNPLOTIKA Kol To eviladépovia Twv Hadntwv

ToU,
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va AGPel umoYn Tou TEPLOPLOMOUC TIOU €XOUV VA KAVOUV HE TNV OVOUOLOYEVELX TOU ETILTESOU
YAwooouaBelag Twv HabnTwy Kal Tou aplBpol Twv SLoTIBEUEVWY SIOOKTIKWY WPWV,

va Slaxelplotel katdAAnAa tov SL8AKTIKO XpOvo, Kdvovtag emloyeg mou Ba Bonbricouv toug
HOONTEG va EUMESWOOUV TIG YVWOELG TIOU €XOUV amOKTNoeL otnv A’ taén tou EMA.A. kot va Tig
Sleupuvouy,

Va TIPOCAPHOCEL TO UALKO TIOU TIEPLEXETOL OTO OXOALKO £YXELPiSLO KATA TNV Kpilon Ttou, sotialovtag
OTO ONUAVTIKA, amodelyovtag TIC AEMTOUEPELEG, MopaAeimovtag i ocuvolilovtag ta Alyotepo
ONUOVTLKA,

va Snuloupynoel ekmotdeuTikO UALKO (KaBwe to SbakTikd eyxelpiblo Sev amotelel to povadiko
pobnolakd epyodelo) pe otoxo va eumAéEel Tou MOONTEG o SpaOcTNPLOTNTEG AUBEVTIKAG
ETUKOWVWVIAC Kal vo Toug ekBEoel og auBevtikd Aoyo (mpodoplkd Kal ypomto) He OEUATIKEG TTOU

Baoilovtal OTI KOWVWVIOYAWOOLKEG TOUC EUTTELPLEC.

H afloAdynon mpémel va akoAouBel TIG YeVIKEG apxEC TNG a€LOAOYNOoNG Tou LoXUoUV Kal ota levikd

AUkela AapBavovtag urodn tig EykukAioug tou Ymoupyeiou Mawdelag mou adopolv GToV TPOTO HE ToV

oTtolo yivovTal oL TTPOayWYLKEG Kol ATMOAUTAPLEG EEETATELC.

A'TAZH EZNEPINOY ENATTEAMATIKOY AYKEIOY

I. MAOHMATA TENIKHZ NMAIAEIAZ

OYZIKH |

Oa 616ax0el pe Baon to AvaAutiko Mpoypappo SToudwy Tou LabAHATog 0w aUTO MeplypddEeTaL OTNV
ur’ apBu. 4219/12 Y.A. (DEK 2319/t. B'/1999). Ano to 618akTiko BiBAio twv Kwotomoulou A. k.a. (BLBAlo

Quowknc T.E.E. 2°° KGkA\ou) Si8dokovrat ta:

KE®AAAIO 4 MHXANIKA KYMATA (6 wpeg)

4.1 NMapaywyn Kot Stadoon Mnxavikwv Kupdatwy

4.2 Eykdpola Kot SLopnkn

4.3 Tayxutnta dtadoong — Zuxvotnta- NMepiodog- Mrkog KUpatog- OspueAiwdng e§iowon Twv KUPATWVY

4.4 OuL1810TNTEG TWV KUpHATWV. Na un idayBei n mapaypadog 4.4.3 cuuBoAr

Napatnpnosig:

A)

B)

Na pn 618axBouv ta évBeta: a) Ta KUpaTa otny entdavela tng Oalaccag o. 102 kat B) n wabnuatiki
meplypacdr) Tou Kupatog o. 108
Na pun 8tdaxBoulv oL epwTNOELS - 0OKAOELG 8, 12.
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KEDAAAIO 5 ZEIZMIKA KYMATA (4 wpeg)

5.1 Attieg dnuLovpyiog TwWV CELGUKWY KULATWVY
5.2 Ta €i6n TWV CELGUKWY KUPATWV

5.3 MpoobLoPLGUOG TOU EMIKEVTPOU TOU OELGHOU

5.4 H KAipakao HETPNONG TOU HEYEOOUG TWV OELCUWV

Napatnpnostg: Na pn 8tdaxOsei n doknon 4. H doknon 3 va culntnBei otnv taén.

KEDAAAIO 6 HXHTIKA KYMATA (6 wpeg)

6.1 O nxog otov aépa —Mny£g mapaywyng Xou
6.2 Awadoon Tou NXoU GToV aépa

6.3 Méoa s1adoong Tou Rxou- TaxuTnTa HXOU
6.4 ‘Evtoon Tou nXNTLkoL KULOTOG

6.5 AmAoi kaw cUvOeTOL N)XOL

6.6 YTOKELLEVIKA XOPOKTNPLOTIKA TOU F)XOU

6.7 OuLumépnyol Kot oL EPaPLOYEG TOUG

NapatnpnosLg:
A) nevotnta 6.6 va S16axBel mepAnTITIKA.
B) Na pn &baxbel n o. 148 (cUYKPLON TWV NXNTLKWV EVTACEWV: TO VTECIUMEN) Na yivel otolxelwdng

avadopd oto dB wg povada LETPNONG Evtaong AXOU.

KEDAAAIO 7 HAEKTPOMATNHTIKA KYMATA (4 @pec)

7.1 Napaywyn Kat 81800 NAEKTPOUAYVNTIKWY KUKATWY

7.2 Taxutnto NAEKTPOLOYVNTIKWY KULATWVY

7.3 HAektpopayvntiko ¢pacpa : No Si6oxBei n ewkdva 7.4 otn oeAiba 164-165 kol va yivel avodopd
OTLG TIEPLOXEG TOU nAektpopayvnTikol ¢acpatoc. Na pn Stdaxbouv ot evotnteg 7.3.1-7.3.7 6. 166-

174. Na 816ax0ei n evotnta 7.3.8. BAABEG mov Snpioupyouvtat amnod tnv ovtilovoa aktvoBolia

Noapatipnon: Na pn §t6axbolv oL EpwTHOELG-0.0KAOELG: 7 Kal 9

KEDAAAIO 8 ®QZ (6 wpeg)

8.1 ®uon dpwtdg—Oswpia KPavTa

8.2 EuBlypappn dtadoon tou Gpwtog

8.3 H tayutnta stddoong tou pwtog

8.4 AvakAaocn tou dpwTog

8.5 Nopot avakAaong — diaxuon

Na pn 8daxboulv ol evotnteg 8.6 — 8.7 va yivel avadopd pHovo ota €idn Katontpwy (emimeda, koiAa,

KLPTA)
Napatipnon: Na 818axBouv 1L6Vo oL pwTNOELG- aoKNoELg 1,2, 4,6, 7
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KEDAAAIO 9 AIAOAAZH (5 wpec)
9.1 AwaBAaon tou pwtog

9.2 NOApog 6taBAaong (vopog Snell)
9.3 OpiKA ywvia — oAk avdakAoon

9.10- 9.10 EMypOlLLOTIKAL

Napatripnon: Na §t8ax0olv uévo ol epwrtroslg-ackroslg 1 —10

EPTAZTHPIAKH AZKHZIH: Na mpaypatonown®el n epyaoctnplakr aoknon «AvdkAaon kot dtaddacn tou
ewtog» (BA. kat Spaoctnplotnta 9.1 otn 0eA.218, kaL doknon 9 Tou epyactnplakol odnyou yla tnv I’

Fupvaociou)

KEDAAAIO 10 AIAZKEAAZMOZ - NMOAQZH - LASER
Na pn StdaxBel

KEDAAAIO 11 AKTINOBOAIEZ KAI MEPIBAAAON (5 wpeg)

11.1 Padievépyela

11.2 AktwvofoAia a,B,y

11.6 Emypoppatikd. Na pnv amopvnuoveuBouv ot aviibpaocelg ala va 600si éudaon otn Swatrpnon
TWV UTIOOTOULKWYV owpatdiwv. Na yivel otoxewdng avadopd otnv evépyela ouVEeONG
TLPOKELEVOUL va e€nynBel to Am.

11.7 EMUTTWOELG TNG POASLEVEPYELAG

Napatipnon: Na ddaxBouv puévo oL epwtniosig-acknoelg 1 —5 kat 33, 38, 40

EmtavaAnmtikd pabnuotd (5 wpeg)

MNpoaupetikd kot £dpocov UMApXouv Ta KATtAAAnAa péoca Kat Xpovo¢ BOa pmopoucav va
npaypatonotnovv:
1) Epyaotnplakr] aoknon: MeAETn OTACIUWY NXNTIKWY KUUATWY (T.X. L€ To cwArva tou Kund).

MpocdlopLoOC TNG TOXUTNTOG TOU HXOU OTOV a€pa Kal eEAPTNON TNG Ao tn Bepokpaocia.

Mpoteivovtal KaL oL TT(POCOUOLWOELG:
1) lMa To NXNTKA KUpaTa:
e Xpold Tou fxou
http://photodentro.edu.gr/lor/r/8521/1624?locale=el

e  QuolKn KaL LOUGLKI OTO

http://users.sch.gr/ekoltsakis/nt/harrison/harrisonswf/Temperament _gr.html

e Jtaolpo Kupa (mepypadn)
http://www.waltefendt.de/ph14gr/stlwaves gr.htm

28


EKFEALIMOU
Highlight

http://photodentro.edu.gr/lor/r/8521/1624?locale=el
http://users.sch.gr/ekoltsakis/nt/harrison/harrisonswf/Temperament_gr.html
http://www.waltefendt.de/ph14gr/stlwaves_gr.htm

2) o Ta NAEKTPOUOYVNTIKA KUpOTOL:
e Apaotnpotnta: Otidte to S1kO 0oU PACLATOOKOTILO

http://coolcosmos.ipac.caltech.edu/cosmic_games/spectra/makeGrating.htm

e Epyaotnplakn Spaoctnplotnta: Melétn twv H/M kupdtwyv pe t) xprion evog video(VCR)
KOl pULog avoaAoyLkng thAedpaong
http://fysikapeiramatika.blogspot.gr/search/label/Physics

A’ TAZH EZNEPINOY ENAITEAMATIKOY AYKEIOY
II. MAGHMATA ENIAOTHZ

AIAXEIPIZH OYZIIKON NOPON

Mo t ddaokaiia Tou pabriuatog Ba xpnotpomnownBel to Albaktiko BLBAio «lewAoyia kot Ataxeipion

duokwv Nopwv» (Boutowvog ' A., Koopadg K., KaAkavng I., Zoutoag K.).

H S16aktéa -e€etaiotéa UAN OU TpoTEeiveTal, £XEL we e€NG:

KEDAAAIO 1: Awaxeipion Duoikwv Nopwv

KEDAAAIO 2: H oxéon pag pe tn M.
E€etalovral povo ot mapaypadol 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 (LOvo Ta yeVIKA) KoL 2.7.

KEDAAAIO 3: XAwpida ko Mavida

KE®DAAAIO 4: Edadikoi Ndpol.
E€etalovral povo oL mapdypador 4.1, 4.4, 4.5, 4.6, 4.7 (pévo 4.7.1 kar 4.7.6).

KEDAAAIO 5: Yéatikoi Nopot.

E€etalovral povo oL mapdypadol 5.1, 5.2, 5.3, 5.4, 5.6 (Ldvo Ta yevikad), 5.7 (LOvo Ta yevika) Kat 5.8.

KEDAAAIO 6: Aaowoi Mapot.
E€etalovtal povo oL mapdypadol 6.1, 6.3, 6.4, 6.5, 6.7, 6.10, 6.11 kot 6.12.

KEDAAAIO 7: Duowkég Npootatsuopeveg Neploxég - Xwpot Avapuxne.
E€etalovtal povo oL mapdypador 7.1, 7.2, 7.3 kaL 7.4.
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http://coolcosmos.ipac.caltech.edu/cosmic_games/spectra/makeGrating.htm
http://fysikapeiramatika.blogspot.gr/search/label/Physics

KEDAAAIO 9: Mopdég Evépyelag.
E€etalovral povo ol mapaypadol 9.1, 9.2 (uévo n 9.2.1 kat and thv mapdypado 9.2.4 estaletal povo 1o
«a. Falaéplo»), 9.3, 9.4, 9.5, 9.6, 9.7 ko 9.8.

O Sibdokovteg va evnuepwBouv evunoypada.

O YMNMOYProz NAIAEIAz,

EPEYNAZ & OPHZKEYMATQN

NIKOAAOZ ®DINHZ

Eowtepik Alavoun:

e T[padeio Ymoupyol

e T[padeio evikol Mpappatéa

e A/von ExkAnolaotikic Ekrt/ong

e A/von Eldwknc Aywyng & Ekrmt/ong

e AutoteAng A/von M.0.A.E.

e Autoteheg Tuiua EmayyeApotikot Mpoo/pou

e levikf AlebBuvon Imoudwv M/Butag kat A/Buiag Exmt/ong
e A/von Emayy/kAg Ekrt/ong -TuAua A’
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