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Mpoloyog

H didaockaAia tng ®uoikng oto Nuuvdoio ameuvBuvetal ce Ogva,
Tov auplavd moAitn aQuthG The xwpac aveEapTtATwc av otn {wh
O0OU aKoAouBnNoeic SPOUOUG Kal AOXOAIEGC TMOoU amaitouv &EiSIKEG
EMIOTNUOVIKEG Kal TEXVIKEG yvwoelg. Eivar xpgo¢ Tou oxoAeiou
va oe gpodidoel ue TIGC BAOCIKEG YyvWOEIG MOU araitouvral yla
va e&olkelwBeic ue TOv KOOuUO OTov ormoio (elg, €iTe QuTog eivai
O TOAUMAOKOG TEXVOAOYIKOG KOOUOG TOU OUYXPOVOU TEXVIKOU
nmoAttiouoU eite eivar o a&lobauvuaoTtog¢ KOOUOG ThHG QUOLIKNG
MoayuaTIkKoTNTAG, O OAEC TIGC KAUAKEG opydvwong ThHG UANG,
arné Ta yeltovikd HMag @Qaivoueva MEXPL Tnv arepavtrtoouvn Tou
OAlkOU oUumnavTtog.

Ertionc eivat a&loonueiwto OTI €0U O ONUEPIVOG MaABNTAC N~
onuepivl uadbnNTpia, w¢ auelavog ONUOKPATIKOG TOAITNG 6a kKAn-
Beic ue didpopoug TPOMoug va AdBelg UEPOG OTn ANYn aro-
pdoswv yia ueydAa Oguata mou oxetifovrtal UE Thv TMmoloTnTa
™¢ Jwng oou, onwg elfval ol EMIMTWOEIG TOU @AlVOUEVOU TOoU
OepUOKNTTIIOU, TNG YEVETIKAG TPOIMOIMOIMONG TwV TPOPIUWYV, TNHG
XpPnong ouuBaTiKdVv Kal VEwV Mnywv eveépyelag, mepiAauBavo-
MEVNG Kat tnG nupnvikng. Na va €xei¢ w¢ moAitng owothH otd-
on anévavtt o oAa autd Ta onuavtTikd {nTHuata mou a@opouv
OAn TNV Kolvwvia 6a MEEnel amapalTATwWG va UIMOPEI§ va Karta-
AaBaiveic ™ Paoikn ditadikaocia ue Tnv oroia dSnuioupyeitai,
eAyxeTal Kat Tporormnoleital n emotnuoviky yvaon. Etot 6a eiocat
oe Ogon va kpiveig uovog ocou tnv a&lormotia Twv TMANPo@opl-
Wv rmou dE€xeoal Amd TO TMOAITIKG KAl KOIVWVIKG MePIBAdAAov oou.

Stov aidva uag n oidaokaiia tng PUOIKNG OTO yuuvdoio Oev
noéniet va eivai, mMAgov, n amapxry OUCOWPEUONG &EVOG MEYdAou
OYKOU @alvOUEVWYV KAl QUOIKWV VOUWV, OCUCKEUAOUEVWV TMOOG
arrouvnuoveuvon. Ot uabntéc Sev xpeldletal va amnoteAouv Tpd-
nela ueydAoU OyKOU TMANpo@opldv a@ou ToV POAO aQuTd Tov
Exel avaAdBet mAgov n ouUyxpovn TexvoAoyia. AUto mou KalAeitai
va npoo@gpel n didaockaiia tng PUOIKAG oTto yuuvdolo eivair n
HETAPOOd OTOUG MABNTEG Tou BauuaocTouU kat dnuioupylkoUu TeO-
MToU ME TOV OIoio n EMOTNUOVIKY OKEYn SietodUel oTov Tupn-
va SUOKOAwV mpoBAnudTtwv Mou OxeTilovTal UE TNV KAtavonon
™m¢ OJOouNnG Kai Aeltoupyiag TOU QUOIKOU Koouou. [lwg eivai
duvarto, yia mapddelyuq, amno vav UIKeO aptbud Baolkwv Oeue-
AMwddVv apxdv Kat evvoldv va urmopel KAMoiog va mneplypdyeEl
aAAd kat va npoPAyst uita eupdTatn KAAOn QUOIKWOV @alvouE-
vowVv.

AUuThH n apxn TnG oilkovouiac rmou pubBuilet ™ DUOLKH ETTL-
otAun o@eidlet va kabodnyel kat T dSidaockaAia Tng amoé TaA
nmowta BRuata Tou oxoAegiou. Q¢ ek ToUTOU Ol uaBntég avaué-
VOUV TN OUUUETOXH TOUG OTOV TPOMO AQUTO TPOOCEYYYIONG, O
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orroio¢ odnyel oe uita KAOOAIKA evoTnTa TWV QUOIKWOV SlEpya-
oldv Kal oxt otov BpuuuaTiond Toug. 2Ttn ditadikaocia auTthG TNG
udénone o poAog Tou Kabnyntn eivar anmo@aocioTIKOG.

H ouyypaer tou BiBAiou t™he duoikng tng B’ Nuuvaociou mou
Exelg unpootd oou Exel KaBodnynbei amé Toug mapaAndvw TMEOo-
BAnuaTiouoUG Kal TIG AVTIOTOIXEG EIMIAOYEG. EidikOtepa yia tnv
avadelEn TnG evoTnTaAG¢ TWV QUOIKADV PAIVOUEVWV KAl TNG OIKO-
vouiag rmou ermkpatel oTrn @Uon Exouv uloBeTtnbBei w¢ PBAOCIKES
nmootdoeilg¢ didaockaAiag TnG PUOIKAG EMIOTAMUNG, EVVOIEG KAl APXEC
onwg:

- H dvvoia ToU @QUOIKOU OUOTHUATOG

- H apxn diatnonong tng evépyeiag

- To npdturmo t™S¢ SOUNAG TNG UANG

- H ox€on UIKPOOKOTIKWV KAl UAKPOOKOTIIKWYV QAIVOUEVWV

To BiBAio ThGe duoikng tne B~ [uuvaoiou amoteAeitar aro:

a. uia ouvroun Eiocaywyn otnv iotopia tng €rmoTHUNG KAt ThvV
gmotTnuoviky uebodoAoyia, Ta QUOIKA UEYEON Kai TIG Movddeg
UETOPNONG TOUG.

B. Avo evotnteg, ™ Mnxavikpp mou amoteAeiTtar amé TA Ke-
@dAata: Kivnon, Auvaun, lNicon, Evéoyeia kai tn Oegpudtnrta mou
arroteAeitar andé ta kKepdAaia: OspudTnta, AAAayEe kKartdoTaong,
Aidadoon Tng BepuoTnTAG.

EAmtiCouue ueAeTtdvrag auto T1o BiBAio va avakaAuyeig Tn
QUOIKY ToU umndpxel oOe O,TL KAvelc N PBAEmelg, va avtTiAngbOeic
™ MEAETN TNG QUOIKAG WG Ula YONTeUTIKA dtadlkaoia Tmou oou
avoiyel gva véo mapdbupo oOTov KOouOo mou otg rmeptBdAAsl Kai
TEAIKA va ayarnnoelg Tn QUOIKHA.

>Ttn doidpkela TNG ouyyoa@nc tou BiBAlou eixaue Tn MEYJdAN
xapd va oulntinoouue e Tov K. INauAdo Aukoudn, mownv KOOoOMR-
Topa Kai oudTiuo Kabnyntnn tng XIXoANg Mupnvikng Texvoloyiag
Tou MaveruotAulou Tou Purdue twv Hvwugvwv lMoAiteidv AuUEQ!L-
KNG kat va AdBouue umoyn Hag TIGC MaApATnENOEI§ TOU, TA OXO-
Ala Kal TIGC TMEOTAOEIG TOU Ol Oroie¢ Exouv ouuBdAlel otn
BeAtiwon Tng moiotntag tou BiBAiou. Emiong otdbnkav MoAUTI-
UEG yla uag ot MPoTdoelg Tou yia oplougva diabeuatikd oxéE-
dia epyaoiag.

O1 ouyypa@eic



EIZATQIH

1.1 >0 guoikée emoThpee kai n pedodoloyia Touc

Oha yUpw pag upetaBdAiovtat To XOvE AVEL TA TETPWUA-
Ta dlaBpwvovtal, Tta Aouloudla aveilouv, ol dvBpwrol ava-
ntdooovTal, Ta autokivnta Kivouvtal MetaBoAég dOmwg autég
ovoudZovtal @aivopeva. Me tnv €pguva Kal TN MEAETN TWV UETA-
BoAwv mou oupBaivouv otn @Uon aoxoAouvtal Ol (PUOIKEG £mi-
oTApeG: H @Quakn, n xnueila, n BoAoyia, n yewhoyia, n ueTEW-
pohoyia, meplAauBdvovTtal OTIC (QUOIKEG ETIOTAUEG.

Ol Quolkég emoTueg eival avandomnaoto Kouudtt Tou av-
fpwrivou TOAITIOMoU Kat avartiooovtal pall pe autdv. I
oUyxpovn emoxn ol AvepwTiol TIEPLYPAPoUV TA PAVOUEVA UE Mla
KOV YAWOOQ, TIou €xouv dlauop@wost ue Bdon tn AoyikA Kat
v sunepia Toug. ETol SlapKDG Kal oe ueyaAUtepo Babud, ot
AvBpwrol KatavooUv TOug unxaviopoug Asttoupyiag tng ¢uong,
pMe amoTtéheopa va Mrmopouv va TpoPAgnouv aAAd kal va
eAEyXouv TIC METABOAEG TG (pavdueva) wWoTe va eEUTNPETOUV
TIc avdykeg Tng avBpwrivng kowvwviag. MapdAAnia, ot uédodol
ToU Xpnoworoménkav ya tn MeEAETN Tng ¢uUong, 0t ouvdua-
Oud ME TO OUVOAO TNG YVWONG TOU OUCOWPEEUTNKE avd Toug
alveg emnpéacav KaboploTikd Tov TPOTo OKEYNeG OTIG oUYXPO-
VEC KOIWVWVIEG.

QUOIKA, IO BEUERINDSNC EMOTANN

lati eivat xprown n UEAETN TNC QUOIKNAC;

Av oxedldlelc va omouddoelg Bloloyia, Xnuela, apXITEKTOVIKN,
lATPIKA, MOUCIKA, Jwypadlkn K.d. Ba dSlamoTtwoelg 0Tl BACIKES
apXec NG QUOIKAG Ba ot Bondnoouv va Katavonoelg ToAAd
arnd ta Oduata Twv omoudwv oou.

H peAétn tng @uokkng Ba oe Bonbhostl yia mapddetyua va
KaTaAGBelg mwg Aettoupyolv TOAAEG amd TIQ GUOKEUEG TIOU XPN-
oworoleic otnv kabnueptvil cou Jwn, OMwg O (PoUPVoC MIKPO-
Kupdtwy, N tnAedpaon, To Kivntd TNAEQPWVO, TO NAEKTPIKS Yuyeio,
0 NAEKTPOVIKOG UTOAOYIOTAG KTA.

Mvwpifovtag Bacikolg VOPOUG TNG QUOIKNG, SLAMOPPWVELS MLa
olokAnpwuévn droyn yia moAAd amd Ta O€uata mou Amacyo-
AoUv TIg oUyxpoveg Kowwvieg, onwg TL eival To @awvouevo Tou
OgpuokNTIioy, WG dnuioupyouvTal oL ostouol Kat av eivat duvatdv
va toug mpoPAEPoune, TL eival n Ttpuma Tou OJoviog, N TEN-
VIKN] eVEpyeld Kal TOlEG elval ot elpnvikég xpnoelg t™g. Ot vduol
™™g duolkng 6a amavinoouv OTIG Amopieq MW oxnuatiletal to

KE®AAAIO

Eikova 1.1,
lakidaiog: duoikdg mou €lnoe omv Itakia (1564-1642) kai
Bewpeltal and Tou¢ BEUEMWTEG NG EMOTNUOVIKIG EAGEOU.
Me tov [ahidaio apyiler uia véa mepiodog yia TIC EmOTH-
UEG TIOU OVOUAOTNKE «ETUOTNUOVIKY EMAVAOTAOT.

EEE
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oupdvio T6Eo, ylaTi BPExel, TG dnuioupyouvTal ol KEPAuvol Kal
ol aotpanég, yati Ta aotépla Adurouv oTov oupavd f TWS Ol
dopupdpol Kivouvtal ylpw amnd Tt yn (eikéva 1.2).

Ot puokoi avalntouv ouoldTNTES METAEU TWV PAVOUEVWY TIOU
ouyBaivouv oto oulumav, mpoomnabolv va TA £PUNVEUOOUV Kal
TpayuaTomnololv melpduata Je Ta omoia gA€yxouv av ol mpo-
TEWVOUEVEG epunveieg eival owoTée. XTdX0C Toug eival va ava-
KaAUPouv Toug Babutepoug VOUOUG TOU KUBEPVOUV TO (PUOIKO
KOOMO KAl va Toug OSlaTUMWOoOOoUV UE TN MeyaAdtepn duvath
akpiBela, capnvela kat amAdtnta. ‘Etol, mpoomabolv va TEEL-
ypdyouv OAa Ta @uokkd @awvdueva pe €va eviaio oUvoho
evwolwv. Auo TEtoleg Bacikég €vvoleg eival 1 evépyela Kal N
aAAnAemidpaon, ot omoieg pali pue TNV avtinyn Tou €Xouue
yld TN WIKPOOKOTIKY douA TnG UANG, uag Bonbouv otnv mAnps-
OTEPN E€PUNVEID TWV (PAVOUEVWV.

H evépyela ouvddetal avandonacta pe kAOe petaBoAn. Adue
Ot éva owua €xel evépyela Otav umopel va Tpokaléoel peta-

Encdva 12 BoAég. H evépyela eupaviletal pe ddpopeg HOP®EG Kal dla-
Ot éwvoieg Kat ot vouol ITKa?:a(pu.o;Kaiv emoTNUWY elval Ta eeftal ,0-,“(: (DUOlKé(E usTGBO)\éS' Ma naedéslyua, ?TGV 0, Gve-
feuéhia yia v Katavdon Tou guokou msppdMovioc  MOG Kwel €va 10TIopdpo, petagépeTal evépyela and Tov Gveuo
Kkabdc kat yia v eniuon meoiBaMovtikdv mpopAnudrav. oto oTIoPpopo. Oon moodtnTa svépyelag £xaoe o AVEPOG AKPL-
Bwg TOON KEPDIOE TO 1OTIOPOPO, £TOL WOTE 1 OUVOAIKN £VEp-
YEIO TOU QVEUOU Kal TOU LOTIopGpou diatnpeital oTadepn.

Me T Bondela Twv alodBNoswv avTINauBavouaoTe Ta UAIKA
owuata mou umdpxouv yUpw uag. Me tn BoRnbela TG QUOIKAG
«ETEKTEVAUE» TIG ALOBNOEIG HAG KAl dlAToTWoaue OTL TA CWa-
Ta arotehovvtal and éva TANO0G UKPOOKOTIKWY OWUATISWV.
Méoa Siapopetikd €idn TETOIWV owuaTIdiwV undoxouv; [lolec
eivat ot 1816TnTéc TOUG lMW¢ aAAnAerdpouv ueta&u toug; Epw-
TAMaTa oav autd anaocyxolouoav Touc @INSoopoug and Tnv
apxatdtnra. Auepa eival and ta kipla EpwTANATA OTa omnola
ol gpeuvnTég PUOIKol Tpoomadolv va SWOoouv amavtioelc (EIKO-
va 1.3). Mevikd, N QUOKKA elval n emoTAUN TOU WEAETE TIG (SI-
4TNTEC CWUATWV MIKPWYV, OnMwg Ta AToua Kal eydAwv Omwg ot
yaha&ieg. MeAeTd TOV XWPO, TOV XPOVO, TNV UAN Kal tnv evép-
Yela Kabwg Kat tov TPomo mou autd ouoxetilovtat

H yAwooa tn¢ Puoiknc

Ta @awdusva mou MeAETd N QUOIKA UToPoUv va Teplypa-
QoUV Je TN XPENON KAMolwvV KOy, BACIK®OV evvolwv. Onwg yia
TMAPASELYMA, O «XWPOG», O «XPOVOG», 1M «Kivnon» Twv CWUATWY,
ol «aA\nAemidpdoelg» Toug KTA. AuTég ouvBEéTouv TO AgEINGYLO
™S YAWooQg NG QuUOIkAG. Ot OxE€oelg TIoU CUVAEOUV TIG Evvol-
€G¢ TNG QUOIKNAG ekPPAlovTal he Toug vOpoug TG (uolkng. Ot
€vvoleg Kal ol VOUOL TNG (QUOIKAG XENOooTolouvTal Kal OTIG
AM\eg @uolkég eruothueg (eikbéva 1.2).

Eikéva 13.
Me ™ @uokn Ba Ta&idepelc and To dtouo uéxol Ta dkpa
ToU OUUMavTog.

H ueydAn eENEn Tng @uolkng Eekivnos tov 170 aldva, ue
mv sloaywyl Tou mepduatog otn uebodoAloyia Tng kat TN
dlatunwon Twv VoUWV NG 0Tn YAWooa TV Padnuatik@y, dnAa-
M\ ue T XPNon elowocswv 1 ypa@Iikwv mapacTtdoswv. Ta
HadnuaTiIKd Kal To meipapa ouveTéAeocav oTnv TepdoTia ava-
nTuEn TG QUOIKAG.

s

o 3o THS S/ Al TrARAGHO™
g (TH PARTEA TN MASHAATKAN g
T PAMMAE T
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DUOIKEC ENICTAUEC KAl TEXVOAoYIa

Ol QuUOIKEG emOTANEG OxeTilovtal pe Tnv Texvoloyia. Av kat
n Ttexvohoyia €xet pia autoduvaun avdamtugn, apkeTég amd TIg
ONUAVTIKOTEPEG EPAPUOYES TNG TPOoEKUPav amd tnv eEENEN Twv
PUOIKQOV emmoTNUAV. MoAAd emitedyuaTta mou Xapaktneilouv tov
oUyxXpovo TOAITIONS, OTIWG Ol PASIOETIKOWVWVIEG, Ol NAEKTPOVI-
KEQ £QAPUOYES (KATAOKEUT NAEKTPOVIKWV UTIOAOYIOTWV K.4.), N
TUPNVIKY Texvoloyia, Ta dSaotnuikd Ta&dla mpayuaTtonondn-
Kav X&pn otnv avdmtuEn NG QUOIKAG Kal YEVIKOTEPA TWV

PUOIKWV ETIOTNUWV (eiKva 1.4). .
g 0IKh

8 ka1 Texvoloyia

1.2 ’H emompoviki pédodoc

Ot puolkol mapatnPoUVv TPOOEKTIKA O,TL ouppaivel yUpw TOUG
Kal TaZivopouv TIC TAPATNENOEIG TOug, avalnTwvtag opoldTn-
TeG METAEU Twv (awousvwv. Asv meplopilovtal duwe o auto:
ek@PAlouv TIC MAPATNPEAOEIC TOUG ME TN BoNndela METPACIHWYV
mMoooTATWYV. AvalnTtolv OUCYETIOEIG WETAEU TWV TOCOTATWV TIC
oroieg mpoomabolv va ekppdoouv pe Tn Bondsia Twv Uadbn-
MATIKWV. 3TN OUVEXEWM OlATUTIWVOUV Umofgoelg¢ yia va ep-
punvevoouv TI¢ mapandvw cuoxetioelg. Me ™ Bonbela Tou mel-
pdparog diaPeldouv 1 enaAndelouv TIc utiofgoslc. AnAadf ot
QuOIKol, otnv TPoomdBeld TOUG va KATAVONOOUV TOV (PUOIKO
KOOUO, epydlovTal UE MIa OUYKEKPIUEVN ueBodoloyia mou Tie-
plhauBdvel ta mapandvw PAuata. H uebodoloyia auth ovoud-
{eTal emMIOTHHOVIK HEOBOBOC.

H emotmuovikn uéBodog dev eival dnuodpynua evog av-
fpwrou, aAAd avamtixbnke amd mToAloUg gpeuvnTég Katd T

{_ApacTnpi16TnTa

{ Eikova 14.
Eopappoyéc m¢ texvoloyiae
Mnopeic va avayvwpioeic ta texvoAoyikd mooidvta mou
naplotdvovrar ot SimAavi] EIKGva; S& MOIOUC TOWEIC TNG
avlpwmvne SpactnoidtnTac yenowornowuvrar; oot kAd-
301 TWV QUOIKWY EMOTNUWY OUUUETEXQV aTNV EENIER TOUG;

Ta BAPATA TNG EMIOTNHOVIKAG HEOS3ouU Kal
n €AevBepn MTWON

- >xloe éva @UANo xapti otn uéon.

- ToaAdkwoe TO MIOG £TOL WOTE va Yivel
MO MIKPA MITAAQ.

-+ Kpdtnoe oto €va xépt To Mod (GUAAO
XapT{ Kat 0to dAAo Tnv umaAitoa.

- Apnoé ta ouyxpdvwg ehevBepa amd TO
{10 Uyoc.

- T mapatneeiq kal mwg to e&nyeig;

- [MpdBAeYe T Oa ouuBel, av apnoelg va
néoouv Tautoxpova amdé To Blo UPog Eva
Kal tpia képuata ouvdedeuéva padi.

- EmalfBeuce v mPOoBAeYn oou.

11
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9 olkh dtdpketa MOAWY atwvwy. O Falkihaiog, euolkég Tou §lnoe otnv

8" kai IoTopia

Napathpnon
Ta&ivéunon
ApXIKA umnéBson

Aidpeuon ¢
ApXIKAG umodsong

Eikéva 15.
Aev elvar BeBato 6Tt o MaAidaiog mpayuatomoinoe Ta mei-
oduara ya v ntdon Twv owudtwv otov mipyo e Micag.
Eivar Guwg BEBato 6Tt dpnve 0TO £pYaoTroI0 TOU WUIKOEC
unaAitoeg, ané SlapopeTikd UAIKG, va MEPTOUV O€ KEKAILE-
VO &Minedo Kal WETPOUTE TOV Y0OVO MTWOMC.

To esmavaoTaTiké

BAua: To TEeipapa

Kal n XpAon Twv
HOONHATIKWV

Epunveia Tou
nelpduaToG:
diatunwon véag
urédsong

EnaAn@guon
duoIKGG vopog

Itahia ané to 1564
OTNUOVIKAG UEBGBoU
MOOE Yla TN MeAéTn

fwg TO 1642 Bswpeital matépac NG Er-

Kuplwg eEattiag ™g pedddou ToU £PAp-
NS MTWONG TWV CWUATWV:

O peydhog EAnvag ¢iAéocopog AploTo-
TEANG KAVOVTAG TIPOOEKTIKEG TIAPATNPENOELC
TOU TPOMOU TTWONG TWV  OCWUATWY
loxupiotnke 6Tl Ta BapUtepa owUATA Tié-
QTOUV TIIO YpPAYOopPQ.

O lahhaiog aMAd kat oMol dANot mpv
and autdv nmpoomnddnoav va emBeRaldoouv
N va daPeloouv ToV LOXUPLOUO Tou Apt-
OTOTEAN. ZUupwva pe Tnv mapddoon o
MaAhaiog denoe va mécouv amd TOV Ke-
kAwévo mipyo tne MiCag ogaipeg diago-
peTikoU RBdpoug. O padntég Tou maPA-
Thenoav OTL ot opaipeg pbavav oto £da-
@oc oxeddv tautdxpova (eikdva 1.5). Autd
To amotéAeoua diEPsuoe TNV Aroyn Tou
APIOTOTEAN YA TNV MTWOON TWV CWUATWV.

Téte o Mahhaiog epdpuoos yia TEWTN
@opd TNV EeMOTNUOVIKA HEB0d0. Oswpnoe
v drnoyn Tou ApPLOTOTEAN WG uméOean,
v alnbela Tng oroiag €mnpeme va eAfy-
€el. Me Tmolov Tpomo; Avanapdyovtag To
QAWVOUEVO TNG TTWONG KATw amd eAeyxo-
peveg ouverkeg, dnAadn ue meipapa. And
To (810 UPoc donve dlapopeTikd cwuata
Kal METPOUOE TOV XPOVO ToU dlapkoUoe 1
nTwon Ttouc. Ta anoteAéouata SiéPsuoav
v droyn Tou APLOTOTEAN.

O lalhhaiog yia va gpunveloel Ta aro-
TeAéopaTta Tou Telpduatoc umédeos OTL
dtav dev undpxel aépag, dnAadfn oTto Kevo,
6\ Ta owupata QTdvouv TAuTtoXpova OTO
£dagog, otav apebolv amd To B0 UYog.
MdAhioTa kKatd@epe va JiATuTTWOEl Hia
pHadnuaTtiki oxéon petaglu Tou UYPoug Kal
TOU Xpévou MTWONG.

Auth| Tnv umnddeon emBePaiwoe mpooe-
KTIKA 0TO gpyaotpld Tou PeTd amd ToA-
Aég upetpnoelc. ‘ETOL, N HAdNUAtikg oxgon
anéktnoe v XU QuaotkoU vOuou.

Mepikég dekaetieg apydtepa n undbeon

Tou Fahilaiou evtdxbnke oto mAaiolo plag Kahd Beuellwuévng
Kal yevikng Oswplag: tng Bswpiag tou Nevtwva yia tnv kivnon
TV oWPATWY, YAV Kal oupaviwy. Suyxpovwg emvondnke Tpo-
mog agaipeong Tou agpa KAl emPBefalwdnke MEPAUATIKA 1
oUyxpovn TTwon Twv cwudtwv oto Kevd (skkdva 1.6). Me To
MEPACUA TOU XPOVOU Ol TEIPAUATIKEG TEXVIKEG BeATiwdnKav
(eidva 17), duwe ta amnoteAéopata Twv MEPAUATWV £EAKOAOU-
Bolv va emBeBaiwvouv tnv undbeon tou MaAhaiou.
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g olKn
8" kai loTopia

- XxéYov 0 WO OVEAVLO
owua Tov PEloxreTOL ROVIG OTY
Y1 WTOQEEL VO TEAYUOTOTO el
10 Telpouo TNS ATOONS OTO

golkn
Kal AidoThua

AEVO.
Eikdva 16. - Avatimoe ané Siégogeg Pi- ) ) Eixova 17 )
Tov 170 awva o Pdunept BOuA (Robert Boyle) katd- BALOYOUGPUKES KOl NAEXTQOVIREC Mraon_oto_kevo. 2mv eikova gaivovtar Ta dia-

PEpE Va apalpéoel Tov agpa amé évav owAnva Ka
npayuaronoinoe yia mowt gopd TO mejpaua mTHong
0T0 KEVO VGG PTEPOU Kat EVAG Vouiouatog. To KopiTot
me pwtoypagiac mpayuaronolel va avtiotoo mei-

TYES Qv TOOYUATOTTOLHON®E
TETOLO TEIQOUA KOl KOTAYQOPE
TO ¥EOVIXO TS VAOTTO(MOYS TOV.

Soxikd oTiywiotuna e mrwong oe BdAauo kevou
evée o kar evég @tepou. To mejpaua emaAn-
Bevel ™v modBAeyn mou ékave o Makikaiog To 1638
6Tl 0TO Kevd GAa Ta owuaTa MEQTOUV TAUTAXPOVA.

oaua.

Ta onuavtikdtepa OTOLXE({Q TNG EMOTNUOVIKAG MEBSdouU eivat:
n mapatipnon, n undédeon kat To Telpapa. ZTo Tmeipaua ava-
vkaia eivat n pérpnon peyebwv yia tnv emBeBaiwon 1 dié-
Yeuon Tng umndbeone. Auth 1 dadlkacia OAOKANPEWVETAL PE TN
yevikeuon tng umndBeong Kal tn dlaudppwon uag Bswpiag. Sto
m\aiolo Tng OBswpiag eupavifovral véeg TMPEORAEYeIC TIOU TPE-
net va eheyxbolv pye Tnv mapartnpnon Kat To meipaua.

H eniotnuovikn otdon

OL emotnuovikég Bewpieg eAfyxovtal kat eEeliooovtal Otav
dev ouupwvoUv Ue TNV mapatnenon N to mnelpaua, téTE TIPO-
oapudlovtal i avabeswpouvtat. Ot eMOTAHUOVES aAmodExovTal Ta
anoTeAéoNATA TWV TMAPATNENOEWV KAl TWV TEPAUATWV AKOUaA
Kal av ta embupovoav dla@opeTikd. Asv ulobetolv Tnv aube-
vtia kat tov doyuaTIouo.

O tpdmog mou gpydlovTtal Ol EMOTAUOVEG BEV EUTEPIEXEL Td-
vtoTe OAa Ta PAUATA TNG EMOTNUOVIKAG MEOABOU Kal e TN
OUYKeKPIUEVN Oelpd. MoANEC POPESQ Ol EMIOTAMOVES aKoAouBouv
™ dwaiobnomn, ™ eavtacia Kat TNV EUTVEUOT] TOUC, VONTIKEG
A\ettoupyieg ol ormoieg dev uttakoUouv TIAVTOTE 0t Kavoveg. ANNEQ
PopEc N TUXN mailet onuavtikd pélo. H guokf duwe sival met-
PAMATIKA eroTAuN. H Swatinwon uiag Quolkig Bswpiag eival
ua Sladlkaoia, Tou apxifel Kal TEAEWDVEL YE TNV TapatnEnon
kalt To meipapa (skdva 1.8).

goalkn
8" kai loTopia

Eikova 18.
0 éheyyoc yia v opfomTa TWV EMOTHOVIKWY BEwpIwV
dev oTapard more.

0 Aivotdiv evi) EMOKENTETAl TO QOTEPOOKOMEID TOU GOOUC
TouiAaov (Wilson), drou yia mpwt @opd To 1920 napatnenbnke
n anoudkouwvon Twv yaAaéiwv uetaél Toug, ue moAU ueydAeg
Tayutnteg. To yeyovdg autd enaAnfeve wa modpAeyn e Bew-
piag tou Aivatduw.
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L
8" kai loTopia /
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Eikéva 19,
Movddec urkouc

[a ndpa moAAoUc aidvee xonowonomonkav we Hovddee UETon-
one ToU urKoug amoaTdoelc mou giyav axéon ue To avipwivo
owya. Ma mapddetyua, we wa ivroa opiodnke To mAdrog TOU
avtiyelpa evae dvdpa. Me tnv avdntuén e emoTAUNG, n omoia
anaitouoe UETPROEIC ue ueydAn akpiBeta, avadeixbnke n ava-
yKaiotnTa akpiBeaTeou 0plouoU NG Hovddag urkoug. Apxikd
T0 éva UETpO oploTnke £Tol Wote n andotaon amé Tov B.
noAo uéxot Tov lonuepwvo va mookunter ion e 10.000 km. To
1 m opiotnke e axpiPeia to 1983 w¢ TO WiKo¢ mou Slavuel
T0 QWG OTO KeVO 0 XoGvo 1/299792458 deutepdAena.

- Avalitnoe TANQOQOQEIES KOl ROATAYQOYPE TLS
povadeg uétonong Tov  URRovg  omd
apyatovg Avatohinovs Aaovg uéyor %ol TOV
180 awdva.

TOVg

g oIKn
kai loTopia

MNa va gfaoealiooupe 6Tt T0 1 m Ba avtiotolxel 0To B10 WAKOG yia GAOUG TOUG av-
OpWTOUG, KATAOKEUAoAUE WG TIPOTUTO wa PARdo amd 1pdloUxo Aeukdxpuoo Kal Xapd-
Eaue mMAvw Ot AUTH SUO EYKOTIEG. TNV AMOOTAON METAEU TWV OUO EYKOTIWV TNV OVOUA-
oaue 1 pétpo. Autd To MPATUTIO METPO
Quldooetal oto Mouosio METpwv Kat
STabuwv mou PBpiloketal ot ZEPpPEg,
kovtd oto Mapiot

1.3 ’Ta ¢@uoikd peyé6n kai o1 povddec Toug

ISlaitepn onuacia ywa v €peuva TG GUONG €XOUV TA QUOI-
K@ uey€0n kal ol peTpnoelg. Méyebog sival kdbe moodtnta ToU
uriopel va petpndel. Me tov 6po pétpnon ovoudlouus T dla-
dikaoia olykplong opoeldwv ueyebwv. Ma va pehetnooupe éva
Qawvouevo, eival avdykn va PeTPOOUUE TA MEYEDN Tou XPENOl-
potioloUhe yia TNV meplypadn Tou. Ma mapddelyua, TMPOKELUE-
VOU VA MEAETAOOUUE TNV TITWON TwV owudtwy, sival anapaitto
va UETPNOOUME TOV XPOVo NG KIvnong kKat To WAKog tng dla-
dpoung mou dlaviouv Ta OWUATA KAOBWG mEPTouv. Ta MEYEDN
TIOU XPENOWIOTOIOUPE Yia TNV Teplypadn) evog QUOIKoU @atvo-
uévou Afyovtal QUOIKA peyédn. To unkog, To euBaddv, o Oykog,
0 Xpovog, n taxutnta, n Yala, n mukvoTNTa, £ival GUOIKA ueygen.

MNa va petpfiooude éva QUOIKG UEYEB0Q, TO OUYKPIVOUUE Me
AA\o opoceldég, To omoio ovoudlouue povada pétpnong. Ma va
METPAOOUUE TO WNKOG €vOG OWMATOG, TO OUYKPIVOUUE [E OpL-
ouévo pNAKog, To orolo émetta amnd ouppwvia, Bewpolue we
povdda pétpnong, onwg yla mapddetypa sivat to 1 m (skdva
19). H dadikaoia g pétpnong uropel va eivar eUkoAn, Onwg
otav peTpdg To UAKog Tou Bpaviou, ) Tiepl(mAoKN, Onwg N UETEN-
on g anéoTaong Twv MAAVNTOV and Tov NHALO.

Ta 6sueMddn usyédn: To UAKOC, 0 XpOvoC Kal n uaZa

Meplikd QUOIKA UeYEON TpokUmTouv dueca amd TN dlaiodnon
pag. Asv opiovtatr pe ™ Bondsia AMAwv peyedwv. Autd Ta
QUOIKA ueYEON ovoudlovtal OspeAiddn. TETola QUOIKA HEYEDN
elval to pAKog, o xpdvog kat n uéla. Ot povddeg pETPNONg
TV BeueNlwdWV peyedwv opifovtal ouuBatikd kat ovoudlovrtal
Oepchiddelc povadeg. To pétpo (M), To SeutepdAemTo (S) Kal
T0 XW\dypaupo (kg) elvar Oeuehiddelg povddeg otn Mnxavikn.

MEtpnon unKoucg

H Ogushwdng uovada pETpnong TOu PNAKOUG eival To WETPO
(meter) (eikdva 1.9). To dvoud Tou mMPogpxeTal amd TNV EAANVIKN
AEEN UETPW Kal Taplotdvetal pe To ypduua m. Ma ™ pEtpnon
MNKWV UKEOTEPWY TOU €VOQ WETPOU, XPNOIUOTIOOUUE TA UTIOTIOA-
AarAdold tou: To ekatootd (cm), To XAootéd (mm) kA Ma
METENON MNKWV TOAU peyaAUtepwv amd to 1 m XpnouomoloUue
Ta mMoAAarnAdola Ttou METPou, Onwg To €va XAduetpo (km) K.A.
(eikéva 110). To uTOdeKAUETPO, TO TITUCOOUEVO METPO, N UETPO-
Tawia k4 sival Ta cuvndlouéva dpyava UETPNONG TOU WNAKOUG.

H pova@da pAkouc: To 1 m

Mmopeis va oxeptelsc xdmoia [ELOVEXTHUATA TNG
XONONG TS ATOOTAONS TV SVO YAQAYDY WS UOVE-
060G UETONONS TOV UIXOUS OO OAES TIG YWDQES;
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Eikova 1.10.
H kAjuaka Twv unkav OTov KOOWO WA Kai dpyava {e Ta omoia Tov avTIAauBaviuaote.

MéEtpnon tou Xxpovou

Ma Tn METPNnon Tou XPEOVOU XPENOWOTIOOUME (atvoueva Ta
omoia emavahauBdvovtal ye Blo tEdMo oe (oa xpovikd dla-
othuata (reptodikd @awvdueva). Tétowa @awvéueva sivat n dia-
doxy t™e nuépag pe TN vUXTa (NUEPOVUKTIO), ol (Aoelc Tng
oelfvng, ol KTUMoL Tng Kapdldg evog avlpwrou, n kivnon Tou
EKKPEMOUG, N METABOAA TNG EeVEPYELAG OPLOMEVWY aTOUwv. H
OeueMdng povdda pétpnong tou xpedvou eival to deutepdle-
nto (second N olvtoua s). Opiloupe TO SEUTEPAOAETTO £TOL WOTE
TO nuePdvukto va dlapkel 86.400s. Ta dpyava uétpnong Tou
Xpovou ovoudlovtal XpovOUETPA.

Mdaga kai uétpnon tng

Me 11 ouvdéetar n udla evoc owuatog; ‘Evac odnydg ¢op-
™you yvwpilel and v eumepia Tou OTL TO QPOPTWUEVO (POP-
Y6 otapatd noAU o dUokoha amnd to &deto. Eival mo dvoko-
Ao va omnpwEelg éva yeudto KIBwTo ot wa miota amnd mndyo,
woTe va Kwndel, mapd éva adeto. Aéue OTL TO POPTWHEVO POP-
yo €xel yeyaAutepn pdala amd 1o ddelo Kat To YEUATO KIBWTLO
and 1o adelo. H sumnepia pag deixvel 6t doo Mo SUokoAa Eva
owpa apxifet va kwveitat | otauatd, téoo peyahUtepn sival n
puala tou. H pdla @aivetat va ouvdgetar pe TNV Kivnon. H
puala ouvddeTal, emiong, PE TNV «TOGOTHTA TNG UANG» TOU Tie-
piExetal og éva owua. Mpdyuaty, 6co meplocdtepn UAN TEPL-
gxetal og kdmolo owua, téoo peyalUtepn esival n udla Ttou.

1 nuepovukTio = 24 wpeg (h)
1 Wpa (h) = 60 Aentd (min)

1 Aenté (min) = 60 deutgpdlenta (s)

MINAKAZ 1.1.

KAIMAKA TQN XPONIKQN AIAZTHMATON ot s
HAikia 0umavtog 4,010"
HAkia yne 1,310"
Méon didpkela e Lwhg Tou avBpdmou 2,010°
Meppopd ™G yng yUpw amd tov NAlo 31107
Mepipopd e yne ylow and Tov GEovd e 8,610*
MeploTpopry Tou popiou 2,010%

MINAKAZ 1.2,
KAIMAKA MAZQN oe Kg
SGumav 10%
rahagiag 7104
‘Hhiog 240%
m 610%
AvBpwrog 740!
Bdtpayog 110
Kouvour 110
Bakthplo 110
Mdpto udpoydvou 4407
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Eikova 111,
To npdrumo yiAiIGypauuo
1 kg elvat n udla evdg KuAivdpou amd 1pidtouxo Aeukaxou-
0o nou guAdooetal oto Mouoeio MéTowy kai STabuwv mou
Boioketar otic X¢Boeg kovrd oto [apiot.

Eikova 112,
(a) Zuyaoid akpiBeiag, uyée tooppomiac. (B) HAekTPOVIKAG
{uyde, mapduotol uyol undpxouv OTO €OYATTAOIO QUOIKIG
TOU OXO0AgiOU COU.

Oeuehwdng povdada pdlag sivat to XAdypauuo (1kg) (ewd-
va 1.1). YrmomoAAarnAdolo tou 1kg eivat to 1g (ypauudpro), (1
kg = 1.000g). Opyava pétpnong g Mdalag eival ot Zuyol (Cuya-
ptég). Yndpyouv didpopot tumot Juywv (eikdva 1.12).

Mapdywya uEyEOn

Ta ueygdn mou opifovtal pe amAéq pabnuaTikég ox£oelg amd
Ta Oeuehlddn ovoudlovtal mapdywya. Ol povddeg TOUg WrIO-
poUv va eKPPaoToUv, he TIQ (Bleg amAéq HaBNUATIKEG OXECEL,
MEOW TWV HOVABWV Twv BeueAlwdwyv ueyedwv Kal ovoudlovtal
mapdywyeg povadeg. MNa mapddsiyua, to eufaddv, o Oykog, N
mukvoTNTA, N TaxUtnTa KtA, sival mapdywya ueyson.

MEtpnon supasou

Movdda upétpnong epBadou (oupBoAikd A) eival to guBadodv
™Q emupdvelag evog TeTpaywvou pe mAsupd 1 m. H povdda
uétpnong tou gupadol TPoKUMTEL amd ToV OPLoPd Tou.

EupBaddv teTpaywvou = PAKog TAEUPdg X WNAKOG TIAEUPAG.

AV TQ PAKN TWV TIAEUPWV WETPWVTAL OE m,

téte: povéda euBadod = 1m - 1m = 1m?

AuTtA TN Hovéda v ovoudloude TETPaywVIKS HETPo (M?). BAE-
Tmouue OTL n povada HETPNONG Tou cufadou ekPpdleTal PEOW
™G OepeAi®doUC HOVASAC TOU HAKOUG.

MéEtpnon éykou

Movada uétpnong Oykou eivat o dykog kUBou akure 1m. H
povdda WETPNONG TOU TPOKUMTEL Amd TOV OPLOUO TOu.

Ovykog KUBOU = UAKOG QGKUAG X WAKOGQ QGKUAG X WNAKOG QKUAG.
Av Ta PAKN TWV TAEUPWV PETPWVIAL O m,

TéTe: povdda dykou = (1m) - (Im) - (1m) = 1m

Autf Tn povéda Ttnv ovoudloupe KuBKS pétpo (md). BAémou-
pue OTL N povada pETPnong Ttou Oykou ekPPAletal PEOW TNG
OeueMOOUG HOVAdAS TOU MAKOUG.

MEtpnon tn¢ nuKvotTntacg

Moio eivar o Bapy, o oidnpoc 1 1o EUAo; Mool AvBpwriol
vouiCouv 61t o oidnpog eival Baplitepog amd to &UAo, Tapdlo
rnou éva kap®l eival ehapputepo and pia cavida. MNa va ana-
VTAOOUPE O€ auth TNV epwtnon, luyiCouue éva KouudTt armd
odnpo kal €va kouudtt and EUho, Tou €xouv Tov (B0 ByKo.
Ma napddetyua, 1 cm® o1dpou éxel pudla 7,89, evdd 1 cm® EGlou
€xel uala 07 g. Adue 6t n mukvétnTa Tou OWNPoU eival 7,8
g avd KUBIKG eKATOOTONETPO, evd Tou EUAou 0,7 g avd Kupko
ekatootdueTpo. O oidnpog €xel peyaAltepn mukvomTa and to
gUMo.

H mukvétnTa £vdg UAIKoU opiletat wg To TmAiKo Tou €xel
g apdunty ™ pdla ocwuatog amd autd To UAIKO Kal Tapo-
vouaoTth tov dyko Tou. Anhadn

TukvOTNTa = “,Qi(; , N Me oUuBoAa p = %
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1 EIZArQrH

H mukvétnta ekppdlet ™ pAla Ttou UAIKOU TIOU TIEPLEXETAL OF
uia povdada dykou. H mukvotnTa sival XapaktneloTiké Tou UAL-
KoU KdBe owuatog. Asv Xapaktnpilel, yia mapddsiyua, pa odn-
pod0okO aAAd yevikd To oidnpo. Etol, n mukvétnTa Miag own-
podokoU eival Bdla pe v mukvéTNTa gvOg TMOAU MIKPOU KOW-
puatou (pviopatog) odnpou.

MNa va urnoAoyiooupe TNV TUKVOTNTA €vOg UAIKOU, yia Tapd-
detyna Tou alouuwviou, apkel va dwapgooune T pdla evog
owpatog amd ahouuivio pe tov dyko (ekdéva 1.13). ‘Eva kouud-
Tt ahoupwviou pdZag m = 270g éxet dyko V = 100 cmd. Ero-
uEvwg, N TuKvOTNTA P TOou aAoupwviou sivat:

° SyKkoq v 100 cm?® cm
H rukvétnta ek@pdletal uéow Tng MAZag kat Tou Oykou. Emo- MINAKAZ 1.3,
uévwg, eival éva mapdywyo p€yebog. H povdda tng mukvotnTag MYKNOTHTES MEPIKQN YAIKQN
uropel va ekepaotel HEow TWV BeueAlwdwv povddwv g palag Kg 9
(Kg) kat Tou WAkoug (m), dnhadn: ZTEPEA  YIPA AEPIA m om
; ; Xpuadg 19300 1930
povdda mukvotnTag = povasda pacag _ 1 kg Y3pdpyupog 13.600 1360
wovdda Sykou 1 md M6AuBBog 1300 1130
Xak6g 8900 8,90
Fevikd n povdda pETpnong KAOe mapdywyou peyéOoug prro- stsnoog 7800 780
pei MAvTOTE Va €KPPAOTEl WG OUVAPTNON TWV HOVASWV TWV  |Ahoupivio 2700 270
OepeMwdWV pPeYEOWV. TolBho 2600 260
IAUKepivN 1260 1,26
AIg0VvEG Zuotnua Movadwy (System Internationale) 28,96 1228 wg
To oUvoho Twv OepeAlwdWV KAl TWV MAPAYWYWV HOVASWV s Metoéhato 850 825
arnotehel €va olomua Hovdadwv. Inuepa amd OAeg TIQ XWPES Owénveupa 800 0,80
xonoworoleitat 1o  Algbvég ZUotnua Movddwv  (System  |dehdg 240 024
Internationale) S.I. Ta OgueAlwdn Kal optouéva mapdywya UeyEon Aépag 013 0,013
oto Sl @aivovtal otov Tmivaka 1.4. Alwto 0,03 0,003

p="

m=p-v

'

P

Eikdva 1.13.

m
v="
P

Ma va Quudote eukoAdtepa: Otav Epouus duo amd Ta
ueygén p, m, V, umopodue va umoAoyioouus To ToITO.

NINAKAZ 14.

AIEONEZ ZYZTHMA MONAAQN

Ospehiwdn peysdn Ospehi0deIC povadeg Mapdywya peyson NMapdywysg Hovadeg

Mfkog 1 pérpo (1 m) Eupaddv 1m
MdZa 1 xubypaupo (1 Kg) Oykog 1m?
Xpovog 1 deutepdherto (1 s) MukvétnTa 1%
Ogppokpacia 1 kN (1 K)
‘Evtaon nAektpkol peUuatog 1 aurép (1 A)

‘Evtaon aktivoBoiag

MoodtnTa UANG

—

kavtéAa (cd)

—

Ypaupoudpto (mol)
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MoAARanNAdoIa Kal unonoARANAACIO TwV HOVASWV MINAKAS. 15.

Juxvd ol emoTtApoveg Xpeldletal va epyacBolv pe TOAU UIKPEG YNOAIAIPEZEIZ KAI MOAAAMAAZIA MEFEOQN
N ToAU peydheg moodtnteg. MNa mapddeiyua, n pdla ™g yng Ovopa Z(pBoro 2xéon
sival mepimou Mikpo U 1/1000000=10"

6.000.000.000.000.000.000.000.000 kg XhooT6 (k) m 11000=10°

. , , , Ekatootd (oevtl) c 1100=10"2
eV N pafa evog popiou i

Mékato (vteol) d 110=10"
0,000 000 000 000 000 000 000 000 004 kg. [OAAMAASIA

lNa va dteukohuvBoulv oTIG TPAEEIG TOUG, XPNOLUOTOoLloUV Ta Xiho (kiho) K 1000=10°
noAarnAdola 1) ta urmomoAhamidola Twv povddwv Tta ormola Méya M 1000000=10°
ouvNBwe ekPpdalouv e duvduelg tou 10. Ot ekBETEG TV Buva- MoMardota kat unoroMamdota Tov Lovdwy e Ta
MEwV auTtwv eivat moAamAdola 7 umomoAAarnAdola tou 3 oluBoAd TouC,
(mivakag 1.5). MoAAég @opég emiong avti yia Tig duvdAuelg Tou
10, xpnotuoroloUue oUuBoAa ue ypduupata. MNa mnapddetyua,
0 XiMeg @opéc peyaAlUtepo (10%) to mapotdvouue pe to K
(kilo). AnAad”, ta 1000 m upmopolv va ypagolv 10° m A 1 km.
Mapduola to €va XIAlootd Tou péTpou umopel va ypagel wg
10%m A 1 mm.

» Xpnoigoroinoe Kal eQAPUOCE TIC EVVOIEC TIOU EHABEC:

Avdpepe ueplkoUg ASyoug yla Toug oroloug vouilelg OtL elval xpnoun n PeAETN TNG (PUOIKAG.
Avdpepe Ta Bacikd OTOLXElD TNG EMOTNUOVIKAG WEBGdou. Ti sivat to Tmeipaua;

Tu eival yérpnon; Na avagpépeig tpla mapadsiypata PeyeBWV Kal TIG POVAdeg UETPNONG Toug oto Sl
Na ouprAnpwBolv ot mpotdoelg £T0l WOTE va eival emoTnuovikd opBgg: H mukvdotnta evég UAikou

OPIZETAL WG TO eeereesereererins mou €xel ™mv TOU OWMATOC ATl AUTO TO UAIKO KAl weeeereesneee
TOV eooveeeeresins Tou. Anhadn p=

pwoN oo

5. ZT1C MApaKATw E€PWTACEIG VA KUKAWOEIG TO YPAUMA UE TN OWOTH andvtnon:

i. ' Eva KouudTt @eAloU koBetal oe duo {0a kouudtia. H mukvétnta tou kdBe kKouuaTtioU eivar a) H
MoN ekelvng Tou apXikoU KouuaTtioU, B) AmAdola ekelvng Tou apXikoU KouuaTtioy, y) H Bla e
gkelvn Tou apxikoU KoupaTiou.

i. H dlduetpog tou patiod cou eivar mepimou a) 5x10™ m, B) 25x102 mm, y) 25 cm &) 25x10? cm, &)

kKauia amd Tig mapandvw.
‘Eva 24wpo éxel mepimou a) 864x10%s, B) 8640 s y) 144x10% s, &) 9x10* s, €) kaula amd TI¢ mMapand-
V.

» E@Appooe TIC YVWOEIC OOU Kal YPAYE TEKUNPIWHMEVEG OTIAVTNOEIC OTIC EPWTNOEIC TIOU akoAouBouv:

1. Méoo unkog vouilelg 6Tl €xel 10 XEPL oou; EAeyEe tnv amdvtnor) oou peTpwvtdg To. lMoto vouilelg
0Tl €xel peyahUtepo UAKOG, TO AvOolyda TWV XEPWDV COU | TO owua oou; METpnoé Ta yla va eAfy-
geic TNV andvinon oou.

2. Mdéoo unkog vouilelg OtL €xel n diduetpog evdg képuatog dUo eupw; EAeyEe tnv amdvtnon oou
peTPWVTAG TN. Katdmiy, umoAdyloe TO UAKOG TNG TMEPWETPOU TOU KEPUATOG.

3. MNdoo vouilelg ot eival to euBaddv Tou dwuatiou cou; Na eAéyEelg Tnv andvtnor Oou PETPWVTAQ
TIC dlaoTAoelg Tou Kal utoAoyilovtdg To.

4. AaBéteic évav oyKoUeTplké owAfiva Babuovounuévo oe cm?® (mL) kat éva kouti pe okdyla. Mo urmo-
pelc pe autd TOV OYKOMUETPIKG CwANva va TPOodlopioelg Tov Oyko KABe okaylouy;

- EETER



KE®AAAIO 1 EIZArQrH

ONOR.WAKSO

1.

e évav Gvlpwro n em@dvela TG UUTNG Tou N omoia eivar guaiodntn oty avixveuon TwV OCUWV
elval mepimou 480 mm2 Na ouykpivelc To péyefoc NG mapamdvw emM@PAvelag PE TO AVT(OTOLXO TNG

uitng evée kuvnyetikoU okUhou To omolo eival mepimou 65 cm?

O eyképaldg oou xpeldletal mepimou €va MEVTAKOOIOOTO TOU OEUTEPOAEMTOU Yid va avayvwpiost éva
olkelo QVTIKE(MEVO amd TN OTLYMA TIOU QWE ToU TPospxetal amd autd ¢bdvel oto pdtt oou. Na ek-

PPAcEIC TO TOPATIAVW XPOVIKO dldoTtnua o PS Kal ms.

Se apxalohoyikn avaokaen Bpgébnkav ta avtikeiueva mou TepAauBdvovtal oTnv meWTn OTHAN TOu apl-
otepoU Tivaka. =tn deUtepn Kal TP(Tn OTHAN avagépovtal, avtiotolxa, n Wdla kat o Oykog Kdbe avrti-
KEUEVOU. XPNOLUOTIOWWVTAG TIG TIMEG TNG TIUKVOTNTAG TIOU TEPLEXOVTAL OTOV Jefld Tivaka, MPoodlopl-
oe TO £i®0¢ Tou UAIKOU amd TO Omoio eival KaTaoKEUaougvo KAOe avTikeiuevo. Mati ye auty ™ uédo-

80 dev umopeic va sioal anmoAitwg BERalog yia To £(®0¢ TOou UNIKOU KATOOKEUAG

ANTIKEIMENO MAZA orkoz

() (cm?)
Kéoumua, % 25 EIAOZ YAIKOY "Y'((g'anT";')TA
Zipog 40 48 Kepapkd 23
Kéowunuag 23 12 s{onpoc 7.0
Mayelpikd oKeUog 60 25,6 Xahkée 89
=(pogg 64 92 Aot 105
NGuopa, 110 15,0 Xpuadg 193
NGO 31 36
NGuiopar 68 81

77.2 kg
4. YmoAdyloe TNV TuKvOTNTA KABE UAIKOU QVTIKEWWMEVOU
mou maplotdveTal otn SimAavh eikova.

5. SUUMA\APwOe TOV €ETOUEVO TIiVaKa.

Eidoc uAikoU MaZa ‘Oykog MukvoTnTa
(@) (cm®) (g/cm?)

ZUho 150 0,7

Tuahi 60 24

XdhuBag 20 8

MoAuaTepivn 7 70

MoAuBd0g 456 14

6. M métpa akavoviotou oxAuatog pdalag 50 g Bubile-
Tal MECA O OWAAVA ME XPWUATIOTO vePOd, OmoTE n
oTddun Tou vepou aveBaivel onwg @aivetal oto SimAa-
v6 oxfua. Na Bpelg tnv mukvétnTa TOu UAIKOU Tng mé-
TPAG.
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NEPIAHWH

] H duoikf peAeTd e eviaio TPOTO OAeg TIC QPUOIKEG METABOAEG. H quolkf oxetiletat dueoa pe Tnv
Texvoloyia, n omoia kabopilel oe peydho Babud tov TPSTO CWwhE Tou OUYXPOVOU avOPWITOU.

] H egruotnuovikf enavdotaon &ekivd tov 170 awwva e tov Fahikaio, mou elodyel To melpaua wg Kupiap-
XO OTOIXE(0 TNG ETMOTNUOVIKAG MEBSSouU. Ta onuAvTIKOTEPA OTOLXE(Q TNG EMOTNUOVIKAC MEBGdou sival
n Tmapatnenon, n umnoébeon, To melpaua, n yevikeuon Kal n TEORAEYN VEWV (QALVOUEVOV.

) MNa va pelethooude TANPWG Eva QAIVOUEVO, TPAYUATOTIOIOUUE UETPNOEIG (QUOIKWY MeYeBwv. MEtpnon
Aéyetal n olykplon evég QUOIKOU ueyEBoug pe €va dANo oupoeldég mou AauBdvetal wg povdda.

[ MNa k&Oe @uOIKS uéyeBog ULOBETABNKE Wa oplopsvn povdada. >to Alebvég ZUotnua Movddwv (SI) ta
OeueM®dN QUOIKA PEYEBN TOU XENOoluoTioloUvTal OTn UNXAVIKA KAl ol avTioTolxeg Hovddeg Toug sivat
a) To unKog e povada to pétpo. B) O xpovog pe povada To deutepdhemto. y) H pdla pe povdda
TO XIMOYPAUUO.

) Ta @uolkd ueyédn dlakpivovtal os OgueAiwdn kat mapdywya. Eva mapdywyo ugyebog sivat n Tmukvo-
™mta, mou opiletat wg To MnNAiko NG uAlag evog owuatog dla Tou Gykou Tou. H mukvdtnta xapa-
KTnpiCel To UNKS KaTaokeung evég owupatog. Movéda nukvétntag oto Sl. eivat To kg/m® mou mpokumtel
pe ouvduaoud Bepehwdwv povddwy, Onwg cuupBaivel e OAeg TIG MAPAYwYeG MOVADEG.

BAZIKOI OPOI
Emuotnuoviki uébodog MNelpaua Métpnon MdZa
Mapatrpenon Oewpia MnKog MukvéTtnTa
Ynié6eon duolkd ugyedog Xpdvog




ENOTrlTA
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Ke@alaio 2 : KINHZIH
Ke@dalailo 3 : AYNAMH
Ke@alaio 4 : NIEZH
Ke@dalaio 5 : ENEPTEIA

H UAn o0& oAokAnpo to ocupmav Bpioketar oe d1apkn kivnon kal dAAAlEl GUVEXWG
HOP@EG. ZTNV gvotnta autn 0a PeEAETNOOUHE KATOIA OTOIXEIA TTOU APOPOUV TNV Kivnon
KO1 TNV a1tia mou tnv mpokaAgi, 6nAadn tn Suvapn. Oa mepiypdwoupe Tnv Mo amAn
TEPIMTWON TNG Kivnong: tTnv Kivnon o €uBeia ypappn. Oa €100youpe TIC EVVOIEG TNG
XPOVIKNG OTIYUNG, TnG O€0ng, TNG PYETATOMONG, TNG YEGNC KA1 TNG OTIYMIAIa¢ Taxutntacg.
Itn ouvéxela Oa pedetnooupe Tnv €vvola TnG duvaung kar Oa tn ouvdiocoupe pe
Tnv Kivnon Kkail tnv aAAnAemidpaon. 00 yVwPIiCOUHE TIWG CUPTIEPIPEPOVTAI TA PEUOCTA
(uypa ka1 agpia) otav 1coppomouv, €16AYOVIAG TIG EVVOIEG TNG MEGNG KA1 TNG AVW-
onG. 6a oAoKANPWOOUHE TN YyVwWPIPia pAG HE TN HNXAVIKN HE ava@opd oTnv E&VEp-
Y€l TOU €ival pia amo TG OepeMwdEIC EVvoiEG y1a OAEG TIGC (PUOIKEG EMIOTNPEG.



Ma pikpi 10T0RIG |

Kata toug Oepivoug OAupmakoug aywveg mou d1e€nxBnoav oto Zidvel tng
Auotpadiagc to 2000, o Kwotag Keviépng képdioe otov 6popo twv 200 m
pe emidoon 20,09 s. 0 aBAntng &ekivwvtag anmo tnv npepia avénoe otadia-
KOG TNV TAXUTNTA TOU PEXP! VO AMOKTNCE] Hia PEYIOTN TAXUTNTA PE TNV omoid
Ka1 TeEppatios. Av kal dev yvwpidoupe Tnv TAxUTnTa TOUu aOAnTn KAOE Xpo-
VIKA OTIyPn, UMOPOUPE VO UTOAOYIGOUME pid pEONn TIPN TNG TAXUTNTAG TOU
yia 0An tn &610dpoun ka1 va TN GUYKPIVOUPE HE TNV TOAXUTNTA piag Aeomap-
6aAng n evog autokivintou.

Ito KE@AAaio aAuto:

- Oa mpooeyyioelg TIC €vvoleG TNG O€ong, TNG MPETATOMIONG, TNG HEONG Kal
TNG oTypdiag Taxutntag Kal tng petaBoAng tng taxutntag.

- Oa g&oike1wOeic pe Ta H1AVUCHATIKA XAPAKTNPIOTIKA TNG TAXUTNTAG KA1 TNV
opaAn kivnon.




KINH2ZEI2

KE®AAAIO 2

YAH KAI KINHZH

Kabnuepivd 6a mapamnpeic yipw OOU TO (PAWVOUEVO TNG
kivnong. Ta nawdld nepratolv, TPEXOUV, KOAUMTIOUV, 08nyouv
nodnAata, ta moultd metouv, To vepd KUAG oTa motduia. MoA-
Aec Qopég oT1o O0TAdlo | oV TnAedpaocn EXEIC TIAPAKOAOU-
Onosl aywvee otiBou. Eva and ta dnuopi\éoTtepa aywvioua-
Ta eival ol aywveg TaxUtntag Twv €KATO Kal SloKoolwv ug-
Towv. Ot dpoueic emudiwkouv va dlavioouv Tnv avtiotolxn dia-
dpoun oTov MIKPOTEPO duvatd Xpovo (sikdva 2.1).

EkTOg amd TIC KIVACEIQ TIOU TAPATNEOUUE TMdvw OTn yn Kal
oto didomua O6ha ta oupdvia cwupata Kivouvtal H yn kdbe
puépa ektelel pla MAAEN MEPLOTPOPN YUpw amd Tov eautd NG
Kal kdbe xpovo wa meppopd yUpw amd tov NAo. O HAlog
neppépetal yUpw amnd 1o kEvtpo Tou yala&la upag. Ta dioe-
Katouuupla yahagieg Tou axavoug OUUTAVTOC ATOMaKpUVOVTAl
METAEU Toug Kal ol dlaocTtdoelg Tou ouunavtog auvEdvovtal (EIKO-
va 21).

STOV MIKPOKOOUO oupBaivouv KIvAoelg Tou dgv UMopoUde va
TIC avtiAn@Oolue dueoa. AvtihauBavouacte OuwWG TA ATOTE-
Aéouatd toug. Otav ta droupa kat ta popla Kivouvtal TeEPLO-
obtepo €vtova, ota oteped, ota uypd | ota aépla, N Oep-
pokpaoia tTwv owudtwyv auvEdvetal Otav nAektpdvia Kivouvtat
UE OPLOUEVO TPOTO OTa METAANQ, dnuioupyeital To NAEKTPIKO
pelua. Otav nAektpdvia mdAlovtal OTIGC KEpAleg Twv padlo-
QWVIKWV 0Taduwv, mapdyovtal ta padlopwvikd kduata. Méoa
oe kdBe dtopo Ta nAsktEdvia mepwpEpovtal yUpw amd Tov
nupniva Ttou (swkdva 21).

H kivnon eival YapaktnpioTikn 1310ThTa TG UANG. Euoga-
vietal and toug pakpvolg yoha&ieg UEXPL TO EO0WTEPIKO TWV
UIKQOOKOTIKWY ATOUWV.

0O dvbpwriog amd v apXatdtnTta akoun ueAétnoe TV Kivnon
TwV owpdtwy téoo and uputn mneplépyela 6oo kat and avd-
YKn ywa 1t BeAtiwon g kabnuepwng tou Zwng (skdva 2.2).
Mapatnpouos v al\ayn T™ng O€ong Twv ACTEPWV OTOV oupd-
vio 86No yia va mpooavatoAloTel | ylia va mpoodlopiost v
€vapEn Mg €MOXNG, TOU XEWMWVA, TNS AvolEne KTA. Eivat Aowrdv
evOlaPEPOV va MeAETACOUUE TNV Kivnon. Na olkodoufoouue TIG
€vvoleg Kal Ta QUOIKA HeyE€dn mou XpelalduaoTe yia va Tepl-
ypdoupe kdrmowa amd Ta XAPAKTNELOTIKA NG

oL yahagieq
Kwvouvrtat

oL abAnTEg
TPEXOUV

Ta nAeKkTpdvia
KwouvTat

Eikéva 2.1.
H kivnon eivar yeviké XxapaktnoloTiké e UANG.

\)ou(ﬁ
Kal loTopia

Eikéva 2.2.
Ot BaBuAdviot ueAétnoav Ty eThaIa Kat TV nuepnota Kivnon
ToU HAloU Kal epeupav TO NUELOAGYIO Kai TO NAIGKG POAGL
Shugoa yia T UETPNON ToU Xpdvou 0TNOI{GUAOTE OTIC KIvN-
OEIC TWV NAeKTPOVIWV 0TO dTOUO.

B
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\)ou(ﬁ
8" ka1 Texvoloyia, AoTpovopia ka1 Xnpeia)

5-.‘ -

Eikova 2.3.
Aigbviic amoatoAq otov Apn (1996).
Pounét e€epeuvd v emgdveia tou Aon.

[la va umopouv ol EMOTIUOVES VA EAEYXOUV TNV KIVNOW TOU
ané ™ yn, Ba moénet va eivat oe Gon kar' apyiv va my
neptyodpouv e akp(Bela.

- Avalimoe TANQOQOQEIES %Ol ROTAOXREVOOE
éva pmwToYeaEwo GAumouvn we BEua to o-
VRO TOV OTOOTOAMY OmG TN YN TEOS TOV
Agn uéxor ofuega.

- IToweg mAnoogopieg €xovv aviAnOel amd avTtég
TIG QTTOOTOAES ROl OLPOQOVV TN OVOTUON TN
ATUOOQALEOS TOV AQM;

B [
= —_—
o
3 =]
. e i X = uy-t
| / I

=N Xpdvog (t

Eixova 24.
H kivnon, onwe kar kdBs uUOIKG pavéuevo, umopsl va mepi-
yoaoel e ™ yAkooa Twv uabnuatikwv: ue onon eElowoswv
Kkai dlaypauudtwv. Ta oduata Ta Gewpodue w¢ UAKA anueia
Kal Ta MapIOTAVOUUE UE WIA KOUKIGQ.

2.1 Mepiypa®n TnC Kivnong

Mw¢ Ba neptypdyouus TNV Kivnon €vog QUTOKIVATOU O Evav
aywva taxutntag; Tnv kivnon tnc yng yuow amé Ttov HALo;
Tnv kivnon evog dopupdopou; NOTe UMOPOUUE va TOUUE OTL N
Kivnon evog owuatog uag eivar yvwortn;

EUkoha umopouUue va avtiAngBouue tnv Kivnon &vog owua-
T0¢ aAAd dUokolo eival va Tnv meplypdyouus Ue akpiBeta
(eikdva 2.3). MriopoUue va Tmeptypdyoune TNV Kivnon xpnotuo-
molvrtag ouvnblopéveg A€Eelg kat mpotdoelq. ‘Evag akpiBé-
OTEPOG TPOMOG TEPLYPAPNG XPNnolomolel TN YAWooa Twv ua-
OnuaTikwv. Ta @QUOIKA ueyédn maplotdvovtal pe oUuBoAa Kal
Ol OXEO0EIC TOUC UE MaBNnuaTikée eElowoelg. Xpnotdorolel eriong
YPaQIKég mapacTtdoelg mou ovoudlovrtal kal diaypduuata, Ta
omoia deixvouv WG autd ta ueyEdn uetaBdAlovtal ye Tov
XpOvo (eikdva 2.4).

>Tic napaypdeoug mou akolouBoulv, Ba TPOOTAdNooUUE va
neplypdPoupne TO @Qalvouevo TG Kivnong Kal Pe TOug TPEIG

TPdmoug. Apxikd 6a meptypdPouus TNV Kivnon ue £vvoleg Tou

Xpnoworoouvtal oTn YAwooa tng kadnuepwvig Twng, onwg

S1adpopn, xpoévog, TaxutnTa. TtéXog pag duwg eival va elod-

YOUME TIG EVVOLEG TIOU XPnoluomnololvTal oTn YAWood TG Ppual-

KAQ: Ogon, peTaTOmON, XPOVIKG S1doTnUa, SIAVUOUATIKA

TaxutnTa, ol ormoieg mapgxouv TN duvatdTNTA TANPECTEENG

KAl OKPIBECTEPNG TIEPLYPAPNG TWV KIVACEWV.

MNa va an\ouoTeUoouus TN MEAETN TOU (QAVOMEVOU TNG

Kivnong, uloBeTolue TIGC TIAPAKATW TAPASOXES:

Nowto: Ba aoxoAnBoUue Me TNV TEPLypa®n Tng Kivnong
ayvowvtag tnv aitia mou tnv mpokalel. O kKAAdog
TNG QUOIKNG TIOU aOXOAe(Tal he TNV Tapamdvw UEAETN
ovouddeTal KIVvAUATIKA.

AeUTep0o: 6a MEAETAOOUUE KUPIwG £uBUYpOPMEG KIVAOELS, dnAa-
31N KIVAOEIG TIOU Tipayuatornololvtal os eubeiec ypau-
uEég.

Tpito: 6a peAethooupe TNV Kivnon cwudtwv (eikdéva 2.4) xwpic
va AdBoupe umdyn Tig diaotdoelg Toug. ©a Ta avrtl-
petwriioouue WG UAIKG onpeia. ‘Eva owua, evw €xet
uAla, uropoUue va To BewpPNOOUME WG UAIKO onueio av
ol dlaoTtdoelg Ttou eival ToAU uikpOTePeg amd TG AAAEQ
SlA0TACEIG TIOU XPNOLUOTIOIOUME Y TNV TEPLYpan evdg
@aivépevou. MNa mapddelypa, 6tav meptypd@oupe Tnv
kivnon evée dopupdpou ylpw amd tn M, Tov avtiue-
Twmniouye wg €va KIVOUUEVO UAIKO onuelo Tmou €xel
pudca (on ne ™ pAla Tou dopupdpou.

Ogon Kkal XpovIKN oTiyun: nou Kol note

MNa va neptypdPoupe TNV Kivnon evdg oduatog Ue akpiBela,
npénel oe KABe XPOVIKA OTIyun va yvwpilouue mou Bploke-
Talr To owpa. MNa mapddeiyua, os KAOe XPOVIKA OTIyUn mpé-
met va yvwpiCouue T 6€0n TOU QUTOKIWVATOU 1 TNG yNng A
Tou dopupdpou, Twv omoiwv TNV Kivnon peletdue.
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O£on: nou BPIOKETAI TO OWUA

Mou Bpioketal éva owua; MNwc Oa mpoodiopioouue TH O0n
Tou; 3 évav eubuypauuo Spduo undpxouv Suo autokivnta A
kat B (eikova 2.5). Mou Bpioketal To autokivnTo A;

lMa va anavtoouue OTo TaPAndvw £PWTNUA, APKE( va Tpoo-
dlopiooupe ™ Bgon evdég onueiou Tou A, OMWG N MMAE KOu-
Kida mou @aivetal otnv sikdéva. '’ auté tov Adyo OTnv &IKo-
va €xel tomobetndel wa kAipaka, ya mapddelyud uid UETPO-
Tawia.

MNa va mnpoodiopioouye TN B€on TOU AUTOKIVATOU A, XPNOl-
potoloUue kamowo dANo onueio t™ne kAluakag, énwg to 0, Tou
ovoudZetal onpeio avagopdg. Stnv sikdéva 25 Siakpivouus 0Tt
To A Bploketat 8 m de€ld amnd to undév. Mowa eivat n Bon
Tou autokivitou B; To B Bploketat 2m de&d and to O.

Alarmotwvouue 0Tt yia va kabopiooupe tn 6gon k&be auto-
KivAtou Tdvw oTtov guby dpduo, TPEmel, eKTOg amd v and-
otaon, va dnAwooupe av PBpioketar deEd 1 apotepd TOU
onuelou avagopdg. AnAadn, mpémel va mPoadloplcouue Kal TNV
Kateuuvon tng 0éong. MNa mapddelyuya, otnv ekkdva 2.6 TO
onueio A Bpioketat 4 m de€ld and 1o Undév, evw 10 B Bpioke-
Tat 3 m aptotepd TOU.

H katelvBuvon Sev uropel va kaboplotel mdvra pe Toug O-
poug «Oe&ld» Kal «aploTepd». MNa autd Intdue TN Rondela Twv
padnuatikwyv. Etol, yia tnv Katedbuvon XenoluomoloUue ta npo-
onua + Kat — 3to napddeiypa tng sikévag 2.6, opilouus OeTI-
KN (+) k&Be Oon mou PBploketal de€ld and to onueio ava-
Popdg, evwy apvnTiki KABe B€on mou PBpioketal aplotepd Tou.
Me auth TN oupggpwvia n 6gon tou A sivat + 4m kat n 8€on
Tou B sivat =3 m. MNa va ouuyBolicouus ™ B€omn XPENOWO-
rnoloUue, ouvhbwg, To ypduua x. Etol, yia 1o autokivnto A
™G £kévag 26 sival X, =+ 4m kat ya 10 B xg = -3m.

H 6gon evoc owuatoc kabopilstal oe oxéon ue gva onusio
avagopdc (sikéva 26). H smmhoyn tou 0 wg onuelou avago-
pdg dev eival n povadikf duvath. STo MAPddelyua Tng siKo-
vag 2.6, 6a uropovocaue va esixaue SlaAéEel we onueio ava-
@opbe kdrowo andé ta duo autokivnTa, 1 orolodArote GAAo
onueio ™G KAluakag. Av SlaAéEoupe dANo onueio avagopdg,
0a uetafAndei kat o apBudg mou kabopilel T B€on Twv auto-
KwAtwv A kat B 1 evdc orowoudnrote dA\ou ocwuatoc. Ma
napddetyua, oty sikova 26 av dlahéEoude wg onueio ava-
@opdg TO autokivnto B, TéTe n 6gon Tou A sival Xa = + 7m
Kat Tou B xg = Om.

STV Kabnuepvl YAWooa xpenowlorolouhe ouxvd tnyv gvvola
g andotaong. O mpoodloploude NG andotacnc meounodE-
Tel uévo TN METPNON KATIOIOU WAKOUG Kat Oxt Tnv Kateuduvon.
‘Etol, yia napddetyua, Aéue 6T N amdoTacn TOU QUTOKIVATOU
B andé to 0 eivat 3m, evwd n 0€on Tou auTtokwvATou B eival
—3m we npog 1o 0. Ouwe wa andotaon sivat YAKog Kat £mo-
puévwg Tpoodlopiletal MARpwe ard gvav BeTikd aptdud Kat uia
povada pétpnong. O aplBudéc dnAwvel To anotéAeopa Tng
olykplong Tng anéoTtaong We ™Tn uovdda pETpnong Kal ovo-
pudletal pérpo (Tng amndoraonc).

Inueio
avag@opdg

o 8B 0o

B)
o =S

Eikéva 2.5.
Ta autokivnta Bswpouvtar Ak onueia. H 6on Toug ka-
BopiCetar ano ™ Hgon TwWv AVTIOTOIXWY KOUKISWV.

Inpueio
avagopdg

2, L,

g) :l"_.].

— e

Eikéva 2.6.
H katevbuvon g Béong kabopiletar and ta aAyeBoikd mpo-
onua.

ApaoTnpiéTnTa
Mpoodiopiouog ™G Oone owuarog

lMoieg MANPoPopPIeG MPEMEL va dWoelg o’ gvav
ouuuaénti oou WoTe va TOnMoBeTnosl TN
youa oe ula OUYKEKPIUEVN Bon oTtnv auAa-
Ka Tou Bpaviou;

> XpnoworowwvTag Ja petpotawvia i évav
Xdpaka mpoodidploe T 6gon 1 g youag
oe oxéon e TIG duo dkpeg Tou Opaviou
oou A kat B.

H ydua Bpiloketat otn 6gon x4 = ——cm and
t0 A (onuelo avagopdg)
H ydua Bpioketar ot 6€on xz = -—cm amnd

T0 B (onueio avagopdg).

» Metatéroe ™ youa amdé tn 6gon 1 otn
0éon 2 tou Bpaviou

H ydua Bpioketat x4, = ——cm arndé 10 A
(onuelo avagopdg).
H ydéua Bpioketat xz = -—cm amé 10 B

(onuelo avaeopdg).
MMoto eival To ouumépaoua OTO OMOoI0 KATA-
ARyelG;

B
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Eikéva 2.7.
H kivnon eivar oyeTikn.
a) Ta Gévdpa w¢ mpo¢ Tov veapd (onueio avapopdc) mou
Boioketal atov Spduo, eival akivnra.
B) Ta dévdpa w¢ mpog Tov 0dnys (onueio avapopdg), otav
TO QUTOKIVNTO KIVe(Tal, KIvoUvTal.

- o
| x g+

N 000000200000000000000007000000007000000 0000

—_— @

Eikéva 2.8.
Tn xoovikiy ottyun t,=5s o Totde Poioketar otn Bson x; = +15
m.
Tn yoovikn) atiyui t, = 20s 0 Totdg Boioketar ot Gon X, = +
45 m.

H uetaromon tou TotoU elval: Ax = X, - X = +45m - (+15m) =
+30 m, dnhadh kivibnke 30 uétoa mpo¢ Ta O&kid oc XPoVIKG
Sidotua: At=t,- t,=20s-5s =15s.

B

MovOuEeTpa Kal SIaVUCUATIKA LIEYEBN

duoikd peyédn onwe o xpdvog, Ta oroia mpoadiopifovTal
Hovo amd €vav apiOud (to péTpo Toug), ovoudlovtal MOvée-
peTpa. Ymdpxouv kat AAAa povOueTpa MeyEln onwg o Aykog,
n mwkvotnTa Kat n Ospuokpaocia. AvtiBeta, o TPOOSIOPIONAG
™™g Béong, ektéc and 1o pETpo, anattel Kat v Kareuduvon.
‘Eva Tt€tolo uéyebog ovoudletal diavuopaTtiké. ‘Eva diavuoua-
TIKG péyebog maplotdvetal Ye éva BENOG. SUMPWVOULE TO MNKOQ
Tou Béhoug va eivat avdhoyo He TO UETPO TOU PEYEOOUG (EIKO-
va 26). MNa va mnpoodopicoune TNV Katevubuvon evog dla-
vuouaTikoU peyéboug, xpstalduaote duo dedouéva: a) TN
dlevbuvon Ttou, dnAadn tnv eubeia mdvw otnv ormola Bpioke-
Tat kat B) ™ @opd Tou, dNAAdN TOV TPOCAVATOAIOMO TOU
nmdvw otnv eubeia autnh. MNa napddetypa n 6éon ocuuBoAiletal
pe X kal maplotdvetal pe BEAog (ewdva 2.8). Itn ocuvéxela Tng
peAETNG e Mnxavikig 6a yvwpiooupe kat AAAa dlavuouati-
KA peyéon.

More éva odua Kiveitai

Av 1o owpa aM\dlel ©gon, Aéue STt Kiveital Kiveltal duwg
oe oxéon pe éva onueio avagopdg. H kivnon emnopévwg sivat
OXETIKA, ONAadi ava@épeTal we MPOog &va onuelo 1 ocwua To
omoio Bswpeital akivnto (eikdva 2.7). Zuvndwg, dtav ueletouue
mv kivnon Twv cwudtwv oTo YAWO TEPIBAAOV uag, Bsw-
poUue Ot n yn sivat akivnn.

Xpovikn otiyun: note

MNa va yvwpiCouye mdéte o Totdg otnv sikdva 2.8 Bplokeral
oe KAmola OUYKEKPIUEVN O€om, xpnowlomoloUue €va Xpovoue-
TPO. ZUMPWVOUUE VA EEKIVAOOUUE TN METENOTN ME TO XPOVO-
pyetpo Otav o Totdg Bpioketar otn 6gon O (onueio avago-
pdg, 6éon 0), ondte TO XPOVOUETPO deiXvel TN XPOVIKA OTLy-
pn t = 0s. Otav o Totdg diépxetal amd tn O€on x; = + 15 m,
To Xpovouetpo deixvel 5s, 6tav dipxetal and ™ Oon X, =
+ 45 m, t0 YXpoviueTpo deixvel 20 s. Aéue OTL TN XPOVIKA OTLY-
un t; = 5s o Totdg Bploketal otn O€on x; = + 15 m, evw
XPOVIKA oTiyun t, = 20 s o Totdég Bploketat otn 6€on x, = +
45 m. Tevikd, n €vdelEn evlég xpovougTpou ovoudleTtal Xpovi-
KR OTIYHA.

Metatonion

Kabwe o Totdg kiveltal (eikdva 2.8), aA\Alel ouvexwg n B€on
Tou. H petaBoAnl g 6éong evdg KIVOUUEVOU OWUATOG OVOo-
udletal peTaTomIoN.

MNa va Bpouue TN WETATOTION £vOG KIVOUREVOU OWHATOG aTid
Mla XPOVIKA oTiyun (t) uéxpet uia AAAn (i), apkel va yvwpilou-
pE TIC B€oelg Tou TIC duo autég oTiyuég. ‘ETol, av Tn oTiyuA
t; Bolokdtav otn Béon X; kat TN oTyuA t, otn Bdon X, ToTE
n peratémon Ttou eival {on pe X, —X; (ekdéva 28). H pstatd-
mon oupBoAiletal ouvABwe pe AX (yevikd pe To ypduupa A
OUUBOA{Coupe TN MeTABOAR evdg ueyEOoUg).

Erougvwe:

N

A)?=)?2—X1
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H petatémon AX, onwg kar n 0éon X, esivar éva 3diavu-
opaTiké péyedog.

STIC suBUypauueg KivAoelg Omou n Sievbuvon Tou dlavioua-
T0G¢ TNG Oong sival kaBoplousvn, n @opd NG MeTATOMIONG
npoodlopifetal and 1o mpdonuo Tou Ax (€xovrtag BéRaia em-
A€Eel kAmola @opd wg OeTIKA), evw TO METPO aATd TNV TIUN
Tou. ITnv ekdéva 2.8 n petatdmon tou ToTtou €xel popd TPOoG
Ta 8efld kat uétpo 30 m. Ttnv skdva 2.9, emAfyouus onueio HNId31YX
avaeopdg to 400 XIAMOUETPO Kal OeTiKA popd mpoc Tn Oco-
oalovikn. H petatdrion Tou autokivAtou A eivat

Ax; = (<2km) — (0 km) = -2 km
kat Tou B:
Ax, = (+2km) — (0 km)= +2 km.

Kat oTig duo TepUMTWoelg To UETPO NG Metatdrong sival
(d10, 2km, aAAG n KaTtevbuvon Kal EMOUEVWS Ol TENKES O£oelg
TWV AUTOKIVATWV eival SIapOPETIKEG.

Xpoviko didotnua
To XPoVvIKS SldoTtnua mou HecoAdBnoe PETAEU Twv dUo XPO-
VIKOV OTIYMWV t; Kat t, ougBoAiletal ye At kat ooUtal pe:
At = t, -t
Ta oUuBola t; kat t, ava@épovtal Og OUYKEKPIUEVEG XOOVL-

Kég oTiyuég. To At elval 1o xpoviké didotnua (xpdvog) otn
dldpkela Tou oroiou eEeAioosTtal éva (atvouevo.

To oUuBolo A maplotdvel yevikd uetaBoAf. Etol, AX onuaivel -
ueTaBoAn B€ong (tehlkn Béon — apxikn B€om), dnAadf uetato- Eikéva 29.
mon, eved At uetaBolr] xpdvou, dnAadn xpoviké didotnua (tehl- Q¢ aoxi uétonong Tou xpdvou emAéxBke n xopovikd oTiyun
KA XOOVIKA OTLYMA — QPXIK XOOVIKA OTyWR). Snuelwoe 6Tt To nou Ta duo autokivnta Bpiokovtav ato 406 km. Tn yooviki

; ; onyu t = 60 s 10 A Bogbnke ato 420 km ka1 T0 B a0 380
Ax dev elval TO YlvOpevo Tou A Kal TOU X. K.

\_ApaaTnpiéTnTa

>nueio avapopdg Kai PETATOTION

) Xpnoworoldvtag uia petpotawia 1 évav xdpaka mpoodiéploe tn 8éon X
me yduag oe oxgon ude: v dkpn A Ttou Bpaviou oou Kal YeTd o Oxé-
on Je TNV dkpn B.

» Metatdmoe ™n youa Kal mpoadloploe Tn véa tng 6on X, wg TPog Ta
dkpa A kat B.

) SUMMANPWOE:

©éon g Youag x; = —-cm, arndé 10 A

©gon ™g yduag X, = —cm, andé 10 A

» YmoAdywoe Tn upetatdmon g youag ue onueio avagopdg to A:
AX= cm
©@gon g ydéuag x4y = ——cm, arndé 10 B
©gon g ydéuag x, = ——cm, and 1o B

» YmoAdywoe Tn petatdmon g yduag upe onuelo avagopdg to B:
AX'= e cm

» Na ouykpivelg Tn petatdron mou UroAdyloeg pe onueio avagopde to A
Kal Tn METatorion pe onueio avagopde to B. Ti ouumepaivelg;
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Eikova 2.10.
H tpoxid tou mupavdou Sev eivar wia evbeia yoauun.

\)ou(ﬁ
Kai Alaotnuikd TaZidi

H gvvoia tn¢ tpoxiac

Otav éva UANIKS onueio kweltal, aAldlel 8€on. Ztnv elkdva
210 éxouv oxedlaoBei ot Sladoxikée Bgoelg amnd TIG OTOIES
népaoe o MUpaulog Kabwe Kiveital To ouvolo TWV S1ad0XIKWV
0doswv amd TIC oOToieC TePvAEl §va KIVOUMEVO OWHaA
Bpiokovral mavw otc pia ypapun. H ypappn auth ovoupdletal
TPOXIG TNG Kivnong. Z& uia sublUypauun Kivnon n tpoxid tou
Kivntou eivat pia eubeia ypauun. Ymdpxouv Suwe kat AAAEG
Mo OoUVOETEG KIVAOEIG OTIC omoieg 1 Tpoxtd esivat Kaumuld-
YPauun, KUKAIKA 1 omelpoetdig. Mopokeévou va oxedidoouue
™v TteoxXid evég kivntoU, Ba mpPEmel va yvwpilouue T O€on
TOU KABe XPOVIKA OTLyun.

‘Eva and ta onuavitikoTePa EMMTEUYMATA TNG KAAOIKAG pNnXa-
VIKNG elval n BswpnTikA TESRAEYn TG TPOXIAG SIACTNUIKWY
oxnudtwv mou Tta&idepav emi xpovia uéxpt va @bdoouv ota
épla Tou NAlaKoU PAG CUCTAPATOG.

Eikova 211,

O emotiuoveg g NASA yvwpilouv moAU kaAd Toug VGloug TNG unxavikig kat umopouv va mpoPAEWouv Ty Tooyid mou Ba akoAoudnoel Eva owua, av ekToEEuBel
ané my empdveia ™G yng ue oplouévn taxumnra. Emiong yvwoilouv e akoiBea Ti¢ Osoeic Twv mavntav kdbe xoovikn otiyun. Etol, ektdfevoav ue v KatdAnn
TaxUTNTa Kat ™y KatdMnAn xoovik oTiyui and ™y emedvela e yng 1o Boyiat(eo dlo (Voyager ll), o omoiog katd v mopeia Tou mepace moAU kovid ané GAoug

TOUC EEWTEPIKOUC MAQVTEC TOU NAIGKOU HAC OUOTHUATOC Kal MaC E0TEIAE MOAU OMUAVTIKEC MANOOPOPIEC.

- Koataoxevooe €va @otoya@rd dlumouvp pe Tt @wtoyQapies mov éotelthe ot yn to Bdywatlep 0v0, xabog mepvovoe

TOAMY ®OVTIG antd Tovg dLdQOQEOVS TACLVYTES

- Katdypaype tig mhngopopies mov umopeis vo aviMoels and v xdbe gwtoyoaio, 600V apod TOVS TAAVHTES XL TOVUG

d0QUEPOEOVS TOVG.

- JvumtMjowoe TV ewdéva tov PBiffdlov pe v mopeia Tov dtaoTnuéTAolov petd v 24n Avyovotov 1989.
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2.2 H €vvoia Tng Taxutnrtag

STV Kabnuepw Mag YAWOOoA XENOWOTIOOUUE TNV €vvola
e taxdmrag yia va dsiouue méoo ypriyopa 1 méoco apyd
Kive(tal éva avrikeipevo. H évvola auth xpnowomnoletal ye duo
SlaPoPETIKOUG TPATIOUC:

Néue OTL évac dpop€ag A eivar Taxitepog amd kKdrmolov
GMov B, étav o A uropel va diavdosl v Bla dadpoun e
Tov B (r.x. 100 pétpa) oe pikpdtePo XPovo (sikdva 212). Emiong,
peTagU duo odnywv A kat B mou kivolvtal ¢ €vav auTOKl-
vntédpopo, Taxutepog eival ekelvog, mou oTov (dlo xpdvo
dlaviel dladpouny PeEYOAUTEPOU WNAKOUG. g KABe mepimTwon
BAEmoupe OTL N TaxUTNTA CUVOEETAL MUE OUO MEYEDN: TO WAKOG
™G 31adpopnAg Kal Tov Xpovo.

Stnv Kadnuepwvll YAwooa n AEEn taxytnta xenowlorole{tat
pe duo évvoleq: TNG MEONG KAl TNG OTIyMiaiag TaxutnTag.

MEon taxutnta oTnv KAGNUEPIVA YAWOOd

> évav aywva KoAuupnong 100 m, o koAuuBntig dtaviel duo
Popéc TO MAKOG TNG Toivag Kal emoTpéPel O0TO onueio
ekkivnong. £ authi v mepimtwon, To UAKog TG Sladpoung
rnou divuoe eivat s=(50m) + (50 m) | s =100 m. Fevikg, TO
uikog NG Sladpoung sival dlapopeTKS amnd To METPO NG
petatémong (eikéva 213).

OpiCouue péon TaxutTa to MMAKO Tou pRkoug Tng dtadpo-
uAg mou Svuoe 0 KOAUUBNTAG A yevikdtepa éva Kivntd oe
OPLOPEVO XPOVO (XPOVIKO dldotnua) mpog Ttov Xpdévo auTo.

unkog NG dtadpounq
XPOVIKO Stdotnua

uéon tayxltnta =

)
b = Iy (2.1)

Otav wg apxn pEtPNong Twv XPovwv t; éxet emkeyel to 0
(t;= 0s), T0Te TO At TauTiCeTal PE TO t, KAl CUUBOA{oUpE At = t,
ondte ypdpouue

S
Uy =7

H TtaxVmnta eival mapdywyo uéyedog kal oUupwva HE TN
oxéon (21), n yovdda Tng oto diebvég olvotnua povadwv (S..)
eivat To 1 m/s dnhadn upétpo avd dsutegpdhernto. ErumAgov,
K&Be ouvduaouog MOVAdWV PNAKOUC Kal XPdvou uropsl va er-
Aeyel wg povéda uétpnong e méone Taxvutntag. Etol Tto
X\ueTpo avd wpa (km/h) B to Pkt avd wpa (mi/h) B kat To
ekatootd avd wpa (taxytnta ocaAtykaptolU) (cm/h) KTA. uro-
polv va xpnoworomndolv we povddeg taxutntac.

Eikéva 2.12.
Jtouc OAvurakouc ayavee Tou 2000 ato Zidvei o Kdotag
Kevtéong rrav taxuteoog and tov SEUTEQO 0TV Koupaa, Sid-
T diwoe ta 200 m og 20,09 s, v 0 Seutepog oe 2014 s.

Eikéva 2.13.
To unkog g dladpoung mou kdvel n uékiooa eivar diago-
PETIKG andé v eublypauun anéotaon e apxikng kat TeAi-
K¢ e 6éong (uétpo ¢ wetatdmong). H uéon tayutnta
oty kabnueowvy yAdooa ouvdéetal ue To wikog g dla-
Spors.
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QEZIZANONIKH
13:00

Eikéva 2.14.
Aexduaote o1t n odneodpoutk andotacn Abivac-Oeooa-
Aovikng eivar 500 km. H ugon tayutnta tou empBarnyou Toé-
vou eivar 100 km/h, eve Tou sumopikod 58 kmjh.

ApacTnpléTnTa
Méon Taxdtnta

» Mdpe éva XPOVOUETPO KAl PIa METPOTALVIA.
MAyawve otnv aulni tou oxoAeiou 1 oTO
ynnedo.

» Métpnoe Tov xpdévo mou xpeldleoal yia
va nepnatioelg 20 uétpa.

» YIIoAdyloe tn péon taxuttd oou.

» Métpnoe Tov Xpdvo mou Xpeldleoal yia va
dlavdoelg v Bla andotaon TPEXOVTAG.
» Mowa eivat Twpa n péon taxUutntd oou;

Eikova 2.15.
H évdeiEn Tou TaxUUETOOU TOU QUTOKIVITOU elval N OTiy-
uiaia Tayutntd Tou.

Av diaviooupe W éva autokivnto 90 YIMdUeTpa o WA wpq,
téte Adue OTL n péon TayxutnTa Tou oxnuatog Ntav 90 XIAo-
puetpa v (avd) wpa kat ypdeouue 90 km/h. ‘Eva kivoUuevo
owua €xel peyaAutepn upéon tayxumta amd éva AAlo, dtav
dlaviel v Bla andotaon oe pKkpdTEPO XPdvo. Eva emiBa-
TIKO TPévo XpeldleTal Tepimou TEVTE WPES yla To Ta&idL Adn-
va-OQeooalovikn, evd) €va eumoplkd kaAumrtet v Bla amnd-
otaon oe 9 wpeg. To empBamyd TPEEVo £xel ueyalltepn uEon
Taxytnta and To sunoplkd (swdva 214).

Suyuiaia taxutnta oTtnv KAOnuePIvA yAWwood

‘Eva owua mou Kiveitat dev €xel mdvtote Tnv idla tayxutnta.
MNa napddelypa, €va autokivnTo Kiveltal oe pa Aew@opo ue
Taxytnta 50 km/h. Otav to autokivnTo otauatd OTo KOKKIVO
@avdpl, n Taxumtd tou undeviletat Ztn ouvéxsla otav apxilst
va kweltar mdA, eEaitiagc g €vtovne KukAogopiag, ¢Bdvel
otadlakd pévo ta 30 km/h.

MriopoUue va MIAAOOUME yla TNV TaxUtnTta TOU QUTOKLVATOU
Og MIO OUYKEKPIMEVN XPOVIKA OTIYWA Kottdlovtag Ttnv £vael&n
Tou Tayuuetpou (Kovtép) (ewdva 215). H taximmrta Tou Ki-
vnToU OF MO OPLOUEVN XPOVIKA OTIyun A€ysTal oTiydiaia
Taximta. H povdda pétpnong tg oTiypaiag taxdtrag oTo
Sl. elvat m/s.

Otav évag odnyodg oxedldlel éva Ta&dL ue autokivnto, evdla-
PEpETAl yla TO XPOVIKG dldotnua Tmou amatte(tar ya va
dlavioel TN OuvoAlkA Sladpouf) Tou avTioToxel oto Ta&idt.
Evdlapépetal, Aowmdv yia tn péon taxUmmta mou uropsi va
avantiéel otn didpkela Ghou Tou Ta&Wdlol. H pyéon taxutnTta,
emeldn avaggpsTal otn OUVOAIKA dladpoun, de divel mAnpo-
Qopieg yla TIg hueTaBoAég Tng oTiypaiag taxutnrag, otn didp-
KEla TNG Sladpoung. ZTIC TEPLOOOTEPES KIVAOELG, N OTlyulaia
taxdmrta de dlatnpeital otadepn, £tol yevikd sival dlapope-
TIKA ané T uéon taxitnra.

GIKN
8" ka1 Mabnpariké)
MINAKAZ 2.1.
TAXYTHTEZ ZE AIAGOPETIKEZ MONAAEZ
AVTIKEiHEVO TIOU KIvEiTal m_ km_
s h
Meppopd ™G ZeAfvng ylpw amd Tt M 1000 3.600=3,61.000
‘Hyxog oTov adpa 334 1.202,4=36-334
TUvnBeg emBatikG agpomAavo 267 961,2=3,6-267
F'epdkl oe Katdduon 37 133,2=36:37
Méhiooa mou metd 5 18=36'5
AvBpwriog Tou TpEXEL 4 14,4=36-4
- Mmogovue vor PETOTEEYOUUE TNV TOYVTNTO ATO ... OF ovrrene daut-

owvtag pue 1o 3,6.
Mmogeis va to aitioroynoeLs;
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Alavuouatikn nepiypadn tnc taxutntac
(7 n évvoia tn¢ taxutntac otn Puoikn)

MNna va mneptypdPoupe pe peyalUtepn akpiBela tnv kivnon
evdg owuatog, TPEmel va mpoadlopiooupe TNV évvola NG
TaxUtnTag ue ueyaAutepn mpoooxn. MNa mapddetyua, €va Tpé-
vo Kive(tal mdvw ¢ éva eubUuypauuo TUAMA TNG otdnPodpopL-
KAQ Ypauune ©soocalovikng-Katepivng, érou n @opd mpog v
Katepivn €xel oplotel wg OeTikn. Adpxetal and to 406 XAo-
UETPO KIVOUUEVO HE OTABePN TaAXUTNTA Ziiﬂn (edva 216).

Apkel uévo auti n nAnpogopia yia va mpooBAsyouus T Bon
ToU TPEvou ueTd amd 1 min;

e 1 min to TPévo dlaviel 2 km. ‘ETol, av Kive{tal mpog Tnv
Katepivn, n petatdmon eivar Oetikn (+2 km), kat 6a mepdoel
arnd to 420 km. Av, avtiBeta, Kwveital mpog TN Osoocalovikn,
n metatéron tou eival apvntikf (=2 km) kat 6a mniepdoet and
10 380 km. Na va mpoPAéPoune Tn Oon Tou TPEVOU UETA
ard 1 min, dev apkei va yvwpilouue pdévo moéoo ypryopa
Kive(tal, dnAadn to YETPO NG TaxUtntdg tou (2km/min), aAld
KAl TNV Kateubuvon g Kivnong tou. M’ autd tov Adyo opilou-
he €va véo @uOIKG uéyebog, Tn péon Sl1avuoupaTtikg TaxuThTa
Oxt e Bdon To WNAKOG NG dladpoune Tou dlavist éva Kivnto,
aA\d pe Bdon T uetatdron Tou:

petatdmon
XPOVIKO dldotnua

dlavuopaTtiky péon taxltnta =

ax

A &2

A oupBOAIKd: U =
émou AX = X; — X, Me X, Tnv Tehkk Béon Tou KivntoU Kai X,
™mv apxikn. At =t —t, he t, Kal t, TIC avtioTOILXEG XPOVIKEQ
oTiyuég. H péon dlavuoupatikiy taxUutnta eival dlavuouatiko
uéyebog. H katelBuvor TNG OUMTITITEL WE TNV KaTteuBuvon Tng
uetatéronc.

Ané tov oploud (oxgon 2.2) mpokumtel OTL Ol PMOVAdES NG
uéong dlavuouaTikAg Taxutntag sivat 8leg pe TIc povdadeg tne
puéong Taxvutnrtag.

Onwe ¢aivetal kat oty sikéva 217, yia va mapacTtHoOoUUE
JE OUUBOAIKS TPOMO TN dlavuouatikh taxUtnta evog oWUATOG,
uropoUue va xpenotuornolouue gva BENoG.

Zmv gublypaupn kKivnon n @opd TNG TAXUTNTAG TIPOCdIO-
pileTal amé To MPOONHS TNG.

>to mapddetyud pag BEAN mou kateubuvovTal mpog tnv Kate-
pivn deixvouv BeTikég TaxUtnTeg, evw BEAN TOU KATEUBUVO-
vtal mpog tn Oeooalovikn deixvouv apvnTiKEG TaxutnTeg (EIKO-
va 217).

Qote, n péon dlavuopatiki taxutnta tou Tpvou A eivat

Ua=+2 KM evd Tou B: ug= -2 KM
min min

H SiavuouaTikf tTaxUtnTta mou £xel éva KIVOUUEVO owWua Jia
OUYKEKPIUEVN XPOVIKA OTiyuR ovoudletal oTiygiaia Taxutnta.

Eikdva 2.16.
Ostoue e Aertoupyia To XpovauETo0 (Xooviki] oTiyud t=0 s)
drav kat ta uo Tpéva Bigpyovral ané To 406 yihiduetoo (ta
Toéva youv ™V idta B¢om). Yotepa and 1 min (tn yoovikn oTiy-
unj t=1 min) o1 Béoeic TOUC eival SIAPOPETIKES.

Eikova 2.17.
H taxutnta eivar diavuouatikg uéyeBog kat maploTdvetal ue

gva Béog.

EEE
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Me tn A€En otiymaia taxltnrta ava@epduaoTte oe duo 6poug,
gvav and v kadnuepwvy {wfn kat évav amd TN QPUOIKA. TNV
Kabnuepvh pag yAwooaq, ye T AEEN otiyuiaia taxytnta evvo-
oUue 6,1t deixvel TO TAXUUETPO. TN YAWOOA NG QUOIKAG,
Suwg, n otiyuaia taxutnta eival dlavuopaTiké pgyedog Kal
neptAauBdvel Téoo Tto HETPO NG 00 Kal Tnv Kateubuvon ng.

Na mapddetyud, To TAXUUETPO TOU agpomAdvou Tmou mapt-
otdvetat otnv eikdéva 218 deixvel OTL Kiveltal pe Taxutnta
500 km

h

MNwpiCovtag auti v mAnpogopia sivat duvatdv va kabo-
ploouue TOV TIPOOPIOMG Tou aepomAdvou; Oxi, ddtL 1o ae-
porAdvo umopsel va Kive(tal TPEOG OmMolodATMOoTE onueio Tou
opiCovta. MNa Tov Kaboplopd NG dlAVUOUATIKAG TaXUTnTag
evog agpomAdvou, TAO(OU 1] QUTOKIVATOU Kal Yevikd evog owua-
TOG TIOU Kive(tal, €KTOC amd To TAXUUETPO ToU pag deixvel
TO0 METPO NG, Xpestalduaote Kat i muEida, ue TN Pondsia

Eikova 2.18.

H rayumra Tou agpomAdvou mpoadiopileTar and To Taxuue- ) N ) , ,
10 Kai TV muEida Tou. NG omoiag Urmopouhe va TPOCdIoPIooUE TNV KaTeubuvor) Tng.

>t PuoKKA e Tov Opo «TaxUtnTa» £vvooUue TN oTlyulaia
TaxUtnta Kat Je Tov Op0 «u€on TaxutnTta» Tn Méon diavu-
ouatikn taxutnta.

\,omﬁ
ka1 Biohoyia, AoTpovopia kai Texvoloyia

7,

H kAipaka TV TAYUTATWV OTOV KOOWO paG

H taxitmta pe v omoia dadidetar to Qg eival n
peyaAUtepn taxutnta mou propel va kivnBel k&de dGAlo
ooua otn @uon. To ewg daviel mepirou 300.000 km kdbe
deutepolemTo. ‘Evag mayetwvag, otov (Blo Xpdvo, META-
TomiCetat poAg 0,1 mm. To ewg amd Tov HAo yla va @od-
oel 0N yn xpeldletal mepimou 8 min.

| YrnoAdyiwoe 1 puéon amootaon yns-iilov.

Tn vixta g 23ng deBpouapiou tou 1987 o aotpo-
vouog ‘lav ZéAtov (lan Shelton) @wTtoypdploe pe TN
Bonbela TnAeoko-
niou TV ékpnEn
evég doTpou.

>tn  Qwrtoypagia
eaivetat n  ®ua
TIEPLOXA TOU oupa-
voU Tpwv Kat PeTd
™V ékpngn. Auth n
€kpnén eixe oupPel
170.000 xpdvia mepimou mpwv amd skeivn ™ vixta. OAa autd ta xpdvia TO
owg Ta&ideue ylia va @Odoel ¢ eudg. Tautéxpova o AvOpwrog eEehioodtav
yia va uropel va maydsPel autd To QWG UE TIQ ouoKeuég Tou! AuTO TO eKkpn-
yvuduevo dotpo To ovoudoaue Supernova 1987A.

Avalitnoe pmToyQopies amd ta mo paxowd onueio tov ovumavtos. TaEwounoé tig avdloya pe v améoto-
on and 1ov yoha&la pwoc Iati voullels 0t autés oL QuToyOapies was SIvovy TAN0o@oQies yia ™) Snutovoyia
xar v e§6MEN Tov ovumavrtog;
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Gl
8" kai_Biohoyia,

Fatémapdog: To mo ypAyopo {wo oTov TAAVATH Mag

O yaténapdog OGswpeital To Mo yphyopo {Wo otn yn. Avarrioost taxyutnTta
kovtd ota 105 km/h, Tnv omoia dsv propel va dlatnehost yia PEYAAO XPOVIKO
dldotua. Ot kdtowol Tng gpfuou Kahaxdpt g AQPIKAG KuvnyoUv Tov yato-
nmapdo Kal urmopoUv va Tov tudoouv. ¢ yivetar autd; Ot 1Bayeveic €xouv
ouveldnromnomoet dtt évag Gvlpwrog €xel Tn duvatdTnTa va KIve(tal Ye ota-
Bepn Taxdtnta yia peyaAltepo Xpovikd didotnua arr 6,1t o yatdnapdog. Eto,
KATASIWKOUV TOV YATOMApdo TPEXOVTAC ME Mia TaxUtnta Tnv oroia urmopouv
va dlatnpnoouv oxeddv otabepn yia peydho xpoviké didotnua. Avtibeta, o
yvatérapdog datnpeel ™ peydAn taxdtntd tou yia MIKPS XPovikd Sidotnua.
‘Etol, Aowndy, dtav koupddetal, eAatt@vel TV TtaxutnTtd Ttou Kat ot Kalaxdpt uropouv va tov tdoouv.

2.3 Kivnon pe otadspn TayxutnTa

Ag peleTnooupe TNV Kivnon evdg agpomAdvou To omoio metd-
el oe 0talepd UPog amd tnv em@dvela Tou £8APous. Osw-
polue w¢ onueio avagopdc t™n Béon A (skdva 219) otnv
ormoia To agpomAdvo améktnoe 1o oTtabepd UPog mthAong. Tn
XPOVIKA] OTlyun Tou To agporAdvo Bpioketal oTo onueio ava-
popdg, B€Toune ot Aettoupyia TO XPOVOMETPO MAG (apXA TwvV
XPOVWV). ZTn Ouvéxela, TPoodlopifouue TIC B€0Elg TOU agpo-
MAAvou TIG SLAPOPEG XPOVIKEG OTIYMEG. ZTnV eikdva 219 ava-
ypdpovtal ot B£0elg KAl Ol avTiOTOLXEG XPOVIKEG OTIYMEG.

MpoodlopiCoupue ™ péon taxytta tou agpomAdvou yia kdbe
XPOVIKO Sldotnua evig SeuTEPOAETTOU.

. p , , Eikova 2.19.
A6 0s — 1s n peon Taxumnra eivac Je (oou¢ Xpdvouc ol WETATOMIoEIC Tou agpomAdvou eivat
A% 4200m-0m _ . m loee.
SAt T (Ts-0s) 2005
Aré 1s — 2s eivat
_ AX: _ +400m—(+200m) _ m
=T Ra-1g W%
Alaruotwvoupe Ot eival dta kat {on pe +200 m/s.
Av urnoAoyiooupe ™ péon TaxUTNTA yia PEYOAUTEPA XOPOVI- MINAKAS 2.2,
KA Bllaornuqm, Y,lO. nap,aéelyua 1,5, n 2 Iésurspo)\enrwv, Xpévoq oe sec Tayémra oe mis
mpokunTtel MAAL n dla Twn ywa M péon taxutnta: +200 m/s. 0 200
Av n péon taxytnta (U, elvar @B ya omolodnmote xpo- 05 +200
VIKG didotnua (At), téte ouumintel ue ™ otTywaia taxutnTta 1 +200
Kat Aéue OTL TO owua Kiveitat pue otabepn taxutnta. Ztabe- 15 +200
pf taxutnta onuaivel TaxUutnTta otabepol uéTpou, dnAadh oTo 2 +200

napddetyud pag, TO TAXUMETPO TOU aepomAdvou Ba SefXvel M fhon Tiq Twés mg ewdvag 219 kat ™ oxéon 22, uo-
KGBe xpovikf oTiyuny 200 m/s, kat otadepnc katevbuvong. X Aoyiloupe T péon Taximra Tou agpomidvou yia Sidpopa
QUTA TV mepimTwon, emopévwg, N kivnon yivetalr oe eube{a  XPOVKa dlaoThuata.
ypauun Kat mpog otabepn kateubuvon.

Mia kivnon oTtnv omoia n Taxutnta diartnpeitar otadepn,
ovoupdaletar subuypappn opall Kivnon. MNa tnv gublypauun
OMaAN Kivnon pe ™ XeNnon Madnuatikwy oUUBOAWV YPAQOUUE:
AX
At

0= = otabepny  (2.3)
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\_ApacTnpidTnTa

) SUPMAPWOE TOV TivaKa:

Xapayng.

H eubUypapun Kivnon piagc Quoalidacg

» Méuoe oxeddv mM\pwg évav yudAvo owAnva unkoug 30 cm e XPWMATIOMEVO vePS Kat kAeloe
I KaAd TIG duo dkpeg Tou pe TMAAoTeAivn (BAéme gwtoypagia). Méoa otov CwARvVa EXEl OXNUATL-
1 otel wa @uoaAida. Enueiwoe wia kKAUaka urikoug oTov owAnva. Ot SladoxIKES Xapayég Tng KAlua-
Kag va amgxouv PeTAEU TOug TE0OEPA E€KATOOTA.

» YmoAdyloe Tn péon TtaxUtnTa Pe TNV oroia Kiveltat n
QUOCOABa peTa&y 2ng kat 3ng, 3ng Kat 4ng, 4ng kat 5ng

» Tt ouunepaivelg yia to £idog Tng Kivnong e Quoalidag;

» TomoBgtnoe Tov owAAva HE pIKEN KAlon Tdvw oTto Bpavio.
» MapatApnoe Tnv Kivnon TG (GUOAABAg Kat PETPNOE uE
TO POAOL OOU TIG XPOVIKEG OTIYMEQ OTIG omoieg N QuoaAida
nepvdel andé kdbe xapayn.

» Zekivnoe TIQ METPNOEIG COU TN OTIYUH TOU N QUOAAida
diépxetal andé t deltepn Xapayn.

Ogon (cm) Xpévog

Ax, .
—
1 1] sz 1
Eikova 2.20.

Je dimAdoto xpoviko Sidotnua n uetatémon Tou Totou eival
dmAdota. O Totde Kiveital e otabepn tayumnta. H kivnon
ToU &ivar eubuyoauun ouaAn.

e 20 ~ o~
‘T e W A A "
Efo |
o~ =]
2 |
’ |
--—100 :
5
~ T
1 |
] .
3l =
- 1 T -
0——0,5 f 15
pévost(s)
| |
Eikova 2.21.

To didypauua TG TaXUTNTAG TOU AgOmAdVoU ug Tov XpO-
vo omv eublypauun ouaAn kivnon.

- TR

EEIOWOEIC TNC EUBUYPOUUNG OUAANG Kivhong

Otav peletdue v kivnon evdég owuatog, O€Aouue va
yvwpiCoupye TN Bgon KAt TNV TaxutnTd TOU KABE XPOVIKA OTLy-
un. Ot e€lIoWoeIC TNG Kivaong meplypdpouv Tov TPOTIO PE TOV
ormoio Ta Bacikd autd uey£dn uetaBdAhovtat pe Tov XpPovo.
IBlaitepa xpnown eivat kat n xpnon dlaypauudtwy yia tnv
AMEIKOVION TNG METABOAAG TWV UEYEOWV Ot OXEOMN PE TOV XPO-
VO.

A. Taxutnta Kai xpovoc

Eidaue 411 otnv suBlypauun opaAf kivnon n taxutnta dia-
Tnpeitat otadepn emouévwg LoXUeL:

U = otabepn

Me Bdon Tig Twég Tou Tmivaka 22 oxedldloude TN YPAPIKNA
napdotaon ¢ TaxXUtnTag ot ouvdpTnon Je Tov Xpovo. BAE-
roupe OtL to Stdypaupa tTNS taxytntag oe ouvdpTnon MPE TOV
xpdvo eival pa eubeia ypauur mapdAAnAn mpog Tov d&&ova
Tou Xpovou. AuTd oupBaivel og kdBe gudUypauun ouaAn kivnon.

B. Metatdmion, 6€on Kai Xpovog

MdBape amnd tov optopd tne taxvutnrag Ot

u=§ dpa Ax =u - At (2.4)

At
Av U=0TaBegpd, mPOKUMTEL OTL Ot WA €uBUYPAUUN OMAAR
kivnon ot uetartomiosig sivar avdloyec ME Ta XPOVIKA dla-
othAuata péoa oTa ormoia mpaydatorolouvtal (sikdva 2.20).
Medyuatt kKal oTo mapddelyua NG eubUypauung OMAANG
kivnong Tou agporAdvou Tng ekdévag 219, mapouoidleTal
petatérmon 200 m oe €va deutgpdhernto, 400 m (dumAdola) oe
duo deutgpdhernta, 600 m (tpimAdola) oe Tpia dsutepdiemnta
KTA.

Mdon eivat n petatdrion Tou agpomAdvou Katd TO XPOVIKO
dldotnua tou mpwtou 05 s;
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Ax=x—-%Xy=+100 m -0 m=+100 m;

Ouola ya ta mpwrta 15s

Ax=x—%X,=4+300 m-—0 m=4+300m

Mapatnpolue 4Tt N petatdrion arnd 1o X, = 0 m tautideTtal
pue t™n O€on:

Ax = x

Eniong mapatnpolue 4Tl TO XPOVIKO dldotnua kivnong At
and TN XPOVIKAN OTIyMN to=0 s TtautileTal ue TN XPEOVIKN OTLy-
un t:

At =t
Me Bdon ta mapandvw, n oxéon (24) naipvel ™ HOPON:
x=vu-t (25)
ormou x eivat n 6gon mou Bpioketal To agpomAdvo TN XEOVI-
KA OTLyun t.

Amd TIC TWEG Tou mivaka 2.3 UrmopoUde va KAaTaokeudoouue
To didypaupa t™ng O€ong oe ouvdpTtnon he tov XpPovo. Mpoo-
SlopiCouue Tta onueia mou avtiotolxolv ota felyn TV XPO0-
vou-0éong. Mapatnpolue 61t Bpiokovral mdvw oe pa gubeia
ypauun (sidva 2.22).

levikd, oe KAOe euBUypapun opaAl Kivnon To Jidypappa
™¢ 0éong oe ouvdpTnon pe Tov Xpovo sivar subesia ypap-
HA.

Zwua og npeyia

H akwnoia A n neepia oe oxéon ye €va onueio avaeopdg
uriopel va Bswpndel wg opaAf kivnon pe taxdtnta u=0. ¥
aQuth Tnv mepintwon, To didypauua t™ng TaxUtnTag CUUTITTEL
pe Tov dfova Tou Xpodvou. Otav to owua eival akivnto, n
0éon Tou eival otabepn, omdte To didypauua O£ong-xpdvou
elvat subsia ypauun TAPdAANAN e Tov dEova Twv XPOvVwv
(elkdva 2.23).

Eikova 2.23. »

Aidypauua 6€ong-yodvou yia owua mou MApauével akivto

og andotaon 400 u ané v agetpia.

MINAKAZ 2.3.

Xpovoc/xpovikn Oson (x) oe m
oTiypn (t) os s

0 0

1 200

2 400

3 600

4 800

5 1000

Me Bdon ™ oxgon (25) uropoUue va unohoyicoupe ™ B€on
TOU 0gPOTAGVOU KGBE XPOVIK OTLyuR.

- xpbvost(s)

Eikéva 2.22,
To dudypauua g Béong oe auvdptnon e Tov XP6vo 0TV
subUyoauun ouaAn kivnon eivar eubeia yoauun.

ApaoTnpiéTnTa
H kivnon tng pmdAag

ot Bla subeia mou améyouv 10, 20, 30 pétpa amd auth.

» MAyalve Pe TOUG OUMUABNTEG OOU O évav XWPO ME EMIMESO SAMESO. SNUEIWOTE: WA apeTnpia kal tpla onueia mdvw

Sxnuatiote TPEIG ouGdeg. Ot ouddeg BTouv Oe Asttoupyia Ta XPOVO-
pueTPd TOUGQ TN OTIYWA Tou Kdmolog pixvel ua pndha amd v age-
Tnpia €rol wote va mepdoetl kat and ta tpia onuela, mdvw oto ddre-
50. Kdbe oudda otapatd to XPovouetpd tne Otav n uprndAa mepvdel
avtiotoixa amndé Ta onueia twv 10, 20 kat 30 pETpwv.

SUMMANPWOE TOV OXETIKO TvaKa Kal UTIOASYLoE Tn péon taxutnta tng
prdAag yia kdbe petatdrion.

Mriopeig va xpenowomonoelg Tn Méon taxumta tng MrndAag katd ta
npoBAEYelg o Téoo Xpovo Ba dlaviosl 40 pétpa; EERynoe.

Oéon oc m
10
20
30

Xpévog oc sec

nmpwrta 10 pétpa g Kivnong tng, yia va
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Mapadeiyua 2.1

TOU QUTOKIVATOU

‘Eva autokivnto avartiooesl og éva eublypauuo Tunua g Eyvatiag odou ueta&l Koldvng-Bépolag otabepr) taxutnta
100 Km/h. Av n euBlypauun kivnon ue otabepr) taxutnta dapkel %, g wpag, mdéon eivar n avriotoixn wetatdmion

u=1

Aedopéva

nu =278 m/s

At:§ h
4

00 km/h

Ax Ax = U-At

Bogwh sEiouen |

BrAua 1: Edpeon

Avon

Tou e{doug TNg Kivnong TOu QUTOKIVATOU: eUBUYPAUUn OMAaAR Kivnon

Brijua 2: Epapuoyn g e&lowong yla Tn METATOMON
Briua 3: ApOuntikn avtikatdotaon Ax =100 km/h -3/4 h =75km 1) Ax = 75.000 m

24 Kivhon pe petaBalAdpevn Tayxutnta

Eikdva 2.24.

Tn oniyun t=0 s 10 agpomAdvo apyilet va kveital H taxumrd
Tou elvat 0m/s. Tn oty t=15s n Taxumrd tou eivar 60 m/s.

Xpévocg t oc sec
0

(& I A S R

NINAKAZ 24.

TayUmta v o m/s
0
+4
+8
+12
+16
+20

‘Eva agpomAdvo Bpioketal akivnto otnv apxf Ttou dladpod-
pou. Exet undevikip taxutnta. Otav o mAdtog maipvel v
evToAn amoyeiwong amd tov mipyo eAfyxou, O£tel oe Ael-
Toupyia Ta dpyava tou aspookdpoug (sikdva 2.24).

Stov mivaka 24 kataypdgovtal ol TIwég tng TtaxUtntag tou
agporAdvou oe S1APopeg XPOVIKEG OTIyMEG. Mapatnpolue 4Tl
n taxytnta petaBdAAeTat

Sty napandvw mepimTtwon Kivnong Tto agpomAdvo Kive{tal
gUBUYPAUUA KAl ETIOMEVWG EXOUME METABOAN MOVO OTO WETPO
™mg Ttaxymrag.

Eivar duvatov To UETPO TnG Taxutntac va eivar otabepd,
aAAd n katevBuvon tng va uetaBdAAetai;

AuTO oupBaivel, yia mapddetyua, otav évag KOAUMBNTAG KAvel
avaoTtpo®n otnv dkpn Tng moivag N €va autokivnto Kiveitat
Ot U OTPOPN TOoUu JPOUoU, evw TO TAXUMETPd Tou deixvel
otabepn évdelEn (eikdva 2.25). To pétpo NG TaXUTNTaC nMapa-
pével 0Tafepd, evdd N KATeUBuvon NG dlAPKWG METABAAAETAL

Edv eite 1o u€tpo eite n KatevbBuvon N Kat TA dUO META-
BAA\ovtal, TéTe TO dldvuoua TG TaxutnTag PeTaBAAAETAl Kal
Aue Ott n TaxVtnta pe Tnv omoia Kiveltat To owua eivat
peTaBalAépevn. Mevikd, n taxytnta Pe tnv omoia Kiveitat éva
owua petaBdMetal, dtav petaBdAAetal n kateubuvon tng, dtav
TOo owpa otapatd f Eekwvd, ) dtav auvEdvetal i eAaTTwveTal
10 pETPO T™NG. O 0dnYyog evdg QUTOKIVATOU XPENOIUOTIOEl TPEIG
uNXaviououg TPOKEIUEVOU va MeTaBAAAel tnv taxytnTta Tou
autokivitou. O mpwTtog eival Tto YKAJ, Tou XpEnoldotoleltal
yia va datendel otabepd N yia va auinbel To pETPO NG
taxumtag. O deltepog eival To @Pévo, yla va uelwde( To
puétpo tne taxumrtac. O tpitog eivalt To TMdVL, pe TO orolo
petaBdAAeTal n katevBuvon Tng TaxUtnTaC.

4 Eikéva 2.25.
To autokivnto Kiveltar atnv KukAik mAarteia. To Tayduetod tou Seiyvel dlapkwe 60 km/h. To
UETOO NG TaxUtnTag mapauével atabepd. Qotdoo, n Tayutnta Tou autokvitou WetaBdrAetarl
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Alaypéuuata Kai KIvACEIC s\)"m AT

MNnwpilovtag to £®og ™C Kivnong &vog OWUATOG WTOPOUUE \ 1= b &
VA KATAOKEUAoOUUE TO dldypauua Ttaxutntag-xpovou kat 8gong T TLE A\
-xpovou. Otav 1o KivnTd ektelel SladoXIK&A SlAPOPETIKEG KIVA- =1 R
oelg, mpokumTtel éva ouvleto didypauua Tou amoteleital and : : \ — ‘\
Ta Slaypduuata TwV EMUEPOUG KIVACEWV. 3TO dlAypauua TNng S
elkévag 226, To KvnTd Eekivdel and tnv neeuia (U = 0), n Taxdtntd I i # = \
ToU apxIKd auEdveTtal, OTn OUVEXEID OTAOEPOTIOIE(TAL 08 A TN E 1Al
(12 m/s) kat kaTdrmv apxifel va shattwveTal Kat TEAKA undevile- = e e
Tay, yeyovég mou onuaivel Ot to Kwnté otauatdel. Autd To I £
dldypauua Oa propovce va mapacthosl Tnv kivnon evég dpo- 0 5 10 15
uéa oe aywva dpduou amd TNV apetnpia PEXPL VA OTARATAOEL W{‘

UETA TOV TEPMATIONO.

, ; . , . Eikova 2.26
A - p
vTIOTPO®a, amod €va dldypauua Kivnong MImopouue va Kabo H xotipoa Twv 100

ploouus, TO f:l6oq :l'nQ Kvnong n Twv KlVI’]GFI:O)V Oqu, OTOES 570 Maykdouo mpwrdbAnua otiBou mou moayuatomoIPnke

OUMMETEXEL €va owua. Ma mapddetyua, amd To dlaypauua 10 1997 omv ABiva o maykoouiog mowtabAntig twv 100 m

B€ong-xpévou mou maploTdvetal otV ekéva 227 kai Tepl- Mo koiv (Maurice Greene) Eexvd m yoovikij otiyun t=0
dosl ™V Kivno a éNooac and TNV knohBoa mMooc To s kal Ta 35 npwra deutepodenta avédvel v TaxutnTd TOU

Ypetp n T] N Hag u , N , n ,)\npn P p N (tunua A). 3t ouvéxela, dlatpel yia mepimou 65 s oTa-

aveog |,<cu a\/,TlchO(pa, T[pOIfUT[TE:l OTL n ,us lOOCl, Kive{tal ,ue feph TV TayUmd Tou (aveftar evblypaua Kai oaAd)

otabepn TAXUTNTA OTN OUVEXEWA OTAMATA Kal TENOG QPXICEL  (rufua B). Metd to Téoua e Sadpouric petdver v

va Kveltal mpog tnv avtiBetn katelduvon Kal sTuoTpsPel oto  Taxumtd tou kai otauard (turua I).

onueio ekkivnong. To avtiotoixo &idypauua TtaxUtntag oe

ouvdpTnon Me Tov XPOvo NG MENOOCAG MAPIOTAVETAL OTO OXN-

ua 2.28.
| g F "
— Ll | — o |
B [ A TR AF e ] Al |ig FiE
S by SRR EE | "ol v [45]7
F‘If 1 ,"!h " 9 | "T %’;‘_I -..'L_ % i |
oy e U 1O p- | . e TSN F- |
& E} 4
w | 3 K ” i 2 - v »
T
Eikova 2.27. Eikéva 2.28.
To raior m¢ péhiooac H rayumra m¢ péhiooac
H uéhiooa Eexivd and v knoriBpa G Kivoduevn ue otabepr Ma uéhiooa Kiveltar evllypauua yia 2 s kai 1 UETATOMON TG
TaxutNTa Kat KaTeuduveTal mpog To MANOIEoTERO AvAOC Tou amexet and mv knonboa ato dvlog eivar Ax=+ 8 m. Emopgvwe n taxutntd
8m (tuua A). To taéidt e Slapkel 2s. Ekel otauard ya 6s me eivac+4m/s. £ ouvéxela mapauévet akivntn oto dvlog, dnAa-
Kat ouMéEyel To véktap (turua B). St ouvéxela, KIVOUuen e 817 ot Béon x=18m yia xpovikd didotnua At=6s kai n taxutntd
Taxutnta Slou UETPOU EMOTEEPEL otV KnonBpa (tuiua I). ™me eivar 0 m/s. AkoAoUBwe Kiveltar ané to dveog mpog Ty Knor-

Bpa oe 2 s. H uetatomon e Tdpa eivai: Ax=—8m kai n taxumrd
™me: —4 mys.
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yolKn ) . —
8" kai MeTewpoloyia, Texvoloyia kai kadnuepivl Lwn )

H TAXYTHTA TQN ANEMQN

To 1805 o ®pdvolg Mropdp, vadapxog Tou BEeTavikoU MOAEUIKOU vauTikoy, emvénoe v KAua-
Ka Mropdp kat mPdtelve TN XPNON NG WOTE va SIEUKOAUVOVTAL Ol VAUTIKO{ OTOV TPOCdIoPIoud
me évtaong Tou avéuou Ot OXE0N ME Ta amnoTeAéouata mou autdg mpokalouoe otn BdAao-
oa. Apydtepa n KAuaka auth) uloBeThdnke amd tn Alebvr) MeTewpOoAOYIKY EMITPOTH, agoy Tpon-
Youuévwg TpoToMomONKe yia va meplhauBdvel kat gawvdpeva g &npdg.

Avenog pe TaxUtnTa ouykpion ge ekeivn evdg dpouéa Ttaxutnrag (mepimou 9 m/s) xapa-
KnpiCetal peyéboug 5. Aveyog autig g évtaong mpokalel évtovo kupatiopd otn OdAac-
0a Kal auth Xapaktnpeiletal wg Tapayuévn.

Avepog pe  TaxUummta don  Tou  yatoémnapdou
(nepimou 105 km/h) xapaktnpiletat peyéboug 11,
énwg wa toxupn 0usAha. H kAluaka tepuatiletal
oto 12 pe taxumteg avéuwv wg 135 km/h, énwg
autol Tou mvéouv OTn SIAPKELA EVOG TUPWVA.
Ouwe éxouv kataypagsl TaxUtnteg avéuwv ToAU
nmdvw and Tto avwtepo Oplo TG KAuakag, Omwg
371km/h oto 6pog Oudaotyktov oTnv ToAlTela Tou
Niou Xapodip twv HIMA.

- Avalimoe TANEo@oEieg Yo TovV TEOTO Ue Tov 0ol TEoodoEiletal N ®hiwaxe Mmopdp xal yiverat 1 aviloTtolyon
™mE pe TG wovades tayitntag oto dtebvés ovotnue povadmv (S.L). Svumhijiowoe Tig 0THAES TOV TOQARATO TIVOKRCL

‘Evtoon tov avéuou Tayvtnta Tov Amotehéonota Amotehéopato
omv xAipoara Mmoo avéuov oe km/h ot 0dracoa omv Enod

- Tu elvan 10 avenduetpo; Kataorevooe €vo aveuduetpo e omhd vArd.

» Xpnoigomoinoe Kal £QPAPHOOCE TIC EVVOIEC TIOU HABEG:

1. SuunAipwoe TIC A€Eelg mTou Aeimouv amd TO TAPAKAT®W Ke(UEVO £TOL WOTE Ol TPOTACEIG TIOU
MEOKUMTOUV va eival emoTtnuovikd opbsg:

i. H 6éon evdg owpatog kabopiletar oe oxgon ue Eva duolkd peyedn ta
omnoia mpoaodiopiovrat uévo amd gvav aplOul OVOUATOVTAL e AvtiBeta, Ta peYEON (OTwg
n 6gon) mMou o TPOOSIOPIOUOE TOUG EKTOG ATIO TO e , anarte{ kat v (Katevbuvon) ovoud-
[€e)Va (o | E— , oupBoAllovtal pe Eva ... KAl OUM@GWVOUNPE TO MNKOG TOU va eival ... ue TO
........... TOU MEYEBOUG.

ii. TN YAWOOQ TIOU XPENOIWOTIOOUME OTNV Kadnueptviy pag Cwn opifoupe wg MEon TAXUTNTA . e
TOU UAKOUG NG SadPOouNng TOU SINVUCE TO VA KIVNTO OF OPLOMEVO .weveeroessesinsrien TIPOG TO coerveersrsesrens
autd. H taxymnta eivat . . u€yebog Kal N uovdda g oTo dlebvég olvotnua povadwv (Sl.)

elval TO e , OnAadn foLY/o RR—— Op(Couue TN MEON .roersnen TaxUutnTta e Bdon T
uyetatdmon evog Kivntou.
AlavuouaTikf péon TaxutnTta = 2
.................... dldotnua
E@doov n petatdmion eival SlavuoUATIKG HEYEOOG, KAL N HEON oo Tayxitnta eival emniong

dlavuouatiké péyedog. H Katelbuvor NG CUUMITITEL ME TNV KATEUOUVON TNG ecoereeronsne

iii. & KAOe euBUypauun ouaAn kivnon To Sidypauua Tng O€ong oe ouvdpTtnon Pe Tov XPdvo eivat
................ Ypauun kKat to didypauua g TaxUtnTag oe ouvdpTnon Pe ToV XPOVO £ival WA e
ypauu MAPAAANAN TPOG TOV AEOVA TOU e

- T
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Na xapaktnpeioslg Ta Mapakdtw UeyEn wg povoueTpa N dlavuouatikd: a) 6gon, B) andotaon, y) MeTATO-
mon, 8) XPOoVIKG dldoTnua, €) Ttaxutnta.

STIC TOPAKATW EPWTNOEIC VA KUKAWOEIC TO YPAUUA TIOU avTIoTolXel oTn owoth amndvinon.
m

2 2
i. H povéda tng taxdtntag eivar a) M, gy M= 2 d) m_2
s s
ii. Evag ap®ude avtiotolixel oto METPO TNG TaxUutntag kat didetat oe km/h. Katd tn uetatporr Tou
oe km/s mpokuUntel apl®udée o ormoiog sivar a) mdvra UKedTtePog, B) o (Bl10g, Y) UEPIKEG (POPES
MIKOOTEPOG, 8) TOTE MIKPOTEPOG, €) Timote amd OAa autd.

ii. H taxdmta 30m/s eivat {on pe a) 0,03km/h, B) 108 km/h, y) 108 m/min, 3) 18 km/h, &) kauia amd
TI¢ mapandvw.

iv. Z& wa eublypauun oualn Kivnon n oxéon MeTaEU Twv Peyebwv tayxutmra (u), uetatdmon (Ax)
KAl XPovikd didotnua (At) eivat
a) u=AxAt, B) U= %, y) U= i , 0) At = u-Ax
V. Z& ua subliypauun oupaAn kivnon to Sidypaupa 6gong (x)-xpdvou (t) eivat
a) eubela MapdAANAn mpog tov GEova Twv XPovwy, B) subeia mou mepvdel amd TNV apxn Twv agévwv,
Y) TuAMa mapaBoAng
» E@dppoos TIC YVWOEIC OOU KOl YPAYE TEKUNPIWHEVEC OTMAVTAOCEIC OTIC £PWTNOEIC TTOU aKOAouOouv:
. Tt evvooUue Otav Aéue OtL n kivnon eival oxeTikn;
. H péon taxitnta evég owuatog Tou Kiveital sublypauua eivat undév oe KAmolo XPoviké didotnua.

TiL propelg va melg yla Tn PETATOMION TOU KAl TO OUVOAIKO UNKOG TNG Oladpoung Tmou €xel dlavuoel
0 auTO TO XPOVIKO dlAoTNua;

. Mowa eivat n dapopd peta&U upEong Kal oTiydlaiog taxutntag;
4. Mowa tayxutnta deixvel TO TAXUUETPO TOU QUTOKIVATOU;

. 'Eva autokivnto Kiveitat oe ua otpopn evéc dpduou. Eivar duvatdv n taxutntd Tou va dlatnpeital
otabepn); Na SikaloAoynoelg tnv andvinon oou.

. Av 1O TaXUUeTpo &vdg autokwvATou deixvel 60 km/h, umopelc va ouumePAvel av 1 Ttaxutntd Ttou
dlatnpeitat otadepry; Nai, Oxt kat ylati

. Me molouc TPOMOUG UTopoUue va METABAAOUUE Tn oTlyuaia MINAKAS 25.
Taxdmra evég auTokNTOU; TaxGmra oe km/h S@pa mou Kiveital
. AvTIOTOIXI0E TIC TWEG TWV TAXUTATWV TNG APLOTEPNC OTHANG 0,04 Autokivnto
UE TIC TEPUTTWOEIS Kivnong Tng 8e€ldg oThANG tou Tiivaka 2.5. 3 Aepomidvo
100 Tahiykdpt
1200 Avbpwriog mou Badilel
30.000 dug
1.080.000.000 Dopupdpog
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1.

ONON.WAKO

O mapakdtw mivakag avaggpetal oe Ja gubUypauun opaAn Kivnon:

Xpovog (t) Metarémon (Ax) Tayxumra (v)
s m m/s
5 150
10
900

Na ouumnmAnpwoelg Ta Kevd.

O Kwotag Kevtépng otouc OAuupmiakoUg aywveg Ttou 2(dvel €tpefe tnv KoUpoa Twv 200 m o€
oxeddv 20 s.

a. Na umoloyioelg ™ p€on taxUtntd tou oe m/s kat og km/h.

B. Av katdépbwve va dlatnpel otadepn v mapandvw Taxytnta, oe méco Xpovo Oa didvue ta 5 kmy
‘Eva autokivnTto Kiveitalr pe otabepry taxytnta pstpou 15 m/s.

a. Na kataokeudoelg to didypauua g taxytntag os ouvdpTtnon ME Tov XPOVO.

B. Na umoAoyi{oelg Tn METATOMION TOU AUTOKIVATOU OTO XPOVIKO SIA0TNUA METAEU TWV XPOVIKWV OTLY-
MOV =10 s kat t,=20's ™nNg Kivnong.

y. Na kataokeudoelg to Sidypauua tng O€ong Tou auTtokivATou (amd To onueio agetnpiag) oe
ouvdpTtnon Me ToV XPOVO.

>tn dumhavy eikdva Sivetal to didypauua tng 6gong o ouvdpTtnon
pe Tov Xpovo evég dpouéa okutalodpouiag amd Tn OTLyUr ToU Tapé- s
AaBe TN OKUTAAN. e 60
a. Tt edoug kivnon ektehel o dpopdag; P
=
B. Mdon elval n petatdmon Tou amd Tn XPEOVIKA OTiyun t;=3s péxpel g e
t,=7s; 15
y. Mowa XxpovikA oTiyur Bpgbnke otn 6son 45m amnd ™n OTLyur Tou o1 Lo lglglglan
napéNaBe TN OKUTAAN; Xpévogt(s)

3. Na urmoloyiosig v taxdtnta Tou Spouéa.
‘Evag modnAdtng kiveitat ye puéon taxutnta 5m/s. Méoo xpoviké didotnua xpeldletal yia va diaviosl
9 km; ()

Stn Smhavh ekéva gaivetar to Sidypauua Oéong-xpdvou oe gvav 80 B
eubUypauuo aywva Spouou UETAEU Tou mawdloU Kal Tou OKUAoOU Tou. 50 A

H A ypauun avtiotolxel otnv kivnon tou madiol Kat n B tou okUAou. 40
MNéoo Atav To uAkog TG dladpoung Ttou aywva; Ma méoo Xpovikd 30
dldotnua 1o madi Bplokdtav umpootd amd Tov OKUAO Tou; e mdon

z z ’ , , , 20
anéotaon amnd TNV a@etEid KAl mold XPOVIKN OTLyur ouvavthénkav;

g p 2 2 z , 10
O1 avBpwroAdyol Tiotevouv OTL 0 MPWTOG AVOPWTOG OTOV TAQVNTN

eupaviotnke otnv AQPikn. XTn ouvéxela, o AvBpwrog WETAvAoTeEuoe o' 2 4 6 8 10 t(s)
oTIg GAAeg nrieipoug. Av UTIOOECoOUME OTL MTOPOUCAV VA MUETAKLVN-

BoUv éva XIANOuETPO Tov XPOvo Kal Ot n Bdpela Eupwrm améxet and v Appikh 10.000 Km, mdoot
alwveg xpstdotnkav yia va ¢Odoouv ol dvbpwrot otn B. Eupwrn;
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8. 'Eva nAekTpokivnTo TPevdKl/maixvidt Kive{tal Katd unkog uiag

gubelag ypauung. Xto oxAua maploTdvetal n O€on Tou TPE- my
vou oav ouvdpTtnon Tou xpévou. 4
a. Moieg eival ot Boelg Tou TPEVOU TIG XPOVIKEG OTIYMEG:
t=83s t,b=5s t3=65s 1,=7s, t; =8 s 2
B. Na,uno)\oy,iomq TN METATOMON TOU TPEVOU yld TA XPO- . 1 [ A —t(s)
VIKA dlaotuata: 1s -3 s kat 5s - 6s. o ) T N =il
Y. H @opd kivnong Ttou Tpévou mapsucive n Bla 1 ueTa- B A i " e et

BANONKe KaTd TN SdpKela TNG Kivnong Tou; Av val, Tola
XPOVIK] OTlyun €ylve autd;

S. MNa 1olo XPovIKS BlA0TNUA TO TPEVO TAPEPEIVE AKIVNTO;

NEPIAHWH
[ H 6€on evée avtikeévou kabopiletalr oe oxgon ue éva onueio avagopdg.

) ‘Eva povouetpo uéyebog meplypdpeTal amd TO PETPO TOU, EVW YIA TNV TePLlypadn evog dlavuoua-
TIKOU eKTOQ amd To METPO TOU, AmaAlTeE(Tal Kat 1 Kateuduvon.

[ H amdotaon eivatr povouetpo HEYEBOG, evid 1 O€omn eival dlavuouatiko.

[ H taxytnta omv kabnuepv) YAWwooa eivat povouetpo ueyebog kal opiletal wg Tto mMnAKO TOu un-
KOUC TNG S1adpoung TPOG TO AVTIOTOLXO XPOVIKO StdoTnua.

[ 2t yAwooa g Quolking n péon taxutnta esival dtavuouatiké pgyebog kat opiletal wg To TnAlKo
™G uetatdémong (UeTaBoAr] g O€ong) TPOG TO AVTIOTOLXO XPOVIKG dldotnua.

() EubUypauun oualn kivnon ovoudZetal n Kivnon otnv omoia To METPO Kal n katelbuvon tng taxutnTtag
dlatnpouvtatl otabepd.

[ Ze ua eublypauun ouaAn kivnon to didypauua g petatdmong (6gong) oe ox€on Pe ToV XPOVO
elval pia eubeia ypauun.

BAZIKOIlI OPOI
Snueio avapopdg Metatdmon Stiyuaia taxutnta
MovdueTtpo HEYEDOG XPOVIKA OTLyuA OuaAfn kivnon
AlavuouaTikd ugyebog Xpovikd Sidotnua Aldypauua: 6€ong-xpdvou
Ogon Méon taxiytnta Aldypauua: taxUutntag-xpoévou
MfKkog S1adPoung




Mia pikpd 10TORIA

Kata toug Oepivoug OAupmakoug aywveg tou 2000 mou &1e€nxBnoav oto
Zidvel tng Auotpadiag, o Muppog Anpag avadeixtnke OAupmovikng gTnv Kivnon
TOU apacé umepVikwvtag to Bdpog tng pmapag, mou eixe pala 250 kg, kai
avuywvovtdag tnv o€ uyog 2,3 m.

o ~
R Bimartt-" 1 LY i sttt basnilNE L Do
n— e

Noco ntav to Bdpog tng pmdpag; Moon duvapun doknoe ¢ autn o abAntng,
WOTE VO KATAPEPEI va TNV avuPwoer; MeAetwviag auto to kepdAaio, Oa pa-
0&1c va d1akpivelg th pala anmo to Bapog tng pmapag, va oxedialeigc kair va
ummoAoyielg TiIC duvdpelg Tou dackouvtal amod €va owHa oE €va dAdo. Oa
OUOXETIOEIG TIC OUVAMEIC PE TIG KIVACGEIG TMOU TPOKAAOUV 0TU CWHATA TAVR
ota omoia aokouvtal. Emiong, Oa pddeic mwg o1 mupaudor umepvikouv to Bd-
pPOC TOUG Kal amopakpuvovtal amo tn yn ta&idevovtag oe S1dPopeg ywVviES
TOUu nAlaKOU paAG OUGTNPATOG.
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KINHZH KAl AAAHAEMIAPAZH:
AYO TENIKA XAPAKTHPIZTIKA THZ YAHZ

>To TipoNnyoUuevo KePAAAO HEAETACAUE TIG KWNOEIQ TWV
owpdTwy. Ayvofoaue Ouwg TNV attia Tou TPOKAAel ™ Peta-
BoAl otnv KivnTIKA Katdotaon Twv CWUATWV.

To emduevo Prua eival va avalnthoouue tTnv attia mou Ka-
Bopilel edv €va owupa npsusl N ektelel €va oplougvo eidog
kivnong. Autfl n avalitnon odnyel otnv elocaywyn g &vvol-
ag Tng duvapng Kat yevikdtepa g €vvolag g aAAnAemidpa-
ong. Auo ocwuata aAAnAerudpoulv, OTav aokouv OSUVAMELS TO
éva oto &dA\o. Onwe n kivnon €totl kat 1 aAAnAemidpaon aro-
tehel éva yeviké XapaKTNELOTIKG NG UANG.

3.1 H gvvoia «Auvapny

Nna va kataldBoupe Tnv attia tng Kivnong, mpeénet va
yvwpiCouye Tov TPOMO e TOV omoio éva owua emneedlsl Tnv
kivnon evég dAou. Me dAAa Adyla va pelethoouue T duvaun
mou To éva owpa aockel oto dAo. Ouwg Tt eivar duvaun; Autd
To omnoio avtihaupBavouaoTte sival Ta anoteAéoparta Twv duvd-
HEwV Kat Oxt Tic dleg Tic Suvduelg. H amlovotepn avtiAngn
mou §xoude yia Tn duvaun esivat 6Tt 0 éva owua aokouue
dUvaun éTav To OTPWXVOUME N TO TPABAuE.

Auvaun Kai Kivhon

To nawdi mou @aivetat otnv ekdva 3.1 €xel déoel ue okouvi
pa akivnm Bdpka kat v TpaBdel mpog TV &nped. H Bdpka
apxiCet va kwveltal, n Taxitnta ™mg Bdpkag petaBdiietal Tdte
Aéue Ot To oKolvi aokei dUvapn otn Bdpka.

Aprvoupe pa métpa amnd kdmolo UPog va mEoesl. MOAG n
nétpa ¢Odosl oTo £€dagog otauatd, n taxitntd Tng PeTa-
BAA\etal Tdte Adue OTL To €dagog aokei dUvaun oTnv METPA
(ewbva 3.2).

O TtepuatopUAaKag, yia va aAldEel tnv mopeia g undlag
TOU KaTeuBuveTal TPOG TO TéPUA Tou, Ba mPEMeL va TN XTUmh-
oel duvatd pe to ¥EpL Tou. Afue OTL TO XEpI aoKei duvapn
oTtnv pmdia.

S

Eikéva 3.1,
H Bdoka apxiler va Kweitar moo¢ v akt. To okow( aokel
duvaun om Bdoka.

Eikéva 3.2,
H nétpa orauatd. To £€dapog aokel duvaun otV meToq.
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Eikéva 3.3.
H pakéra aMdet v mopeia ¢ undAac. H pakéta aokel
Suvaun omv undAa.

Eikéva 34.
To xéot uac mpokaAel auénon Tou urKkoug Tou EAatnoiou.
To xéot aokel Suvaun ato eAatiplo.

Eikéva 3.5.
Kabdc to unadki Boioketar oe enagn e T pakeTa: a) mapa-
uoppwvetal kat ) uetapdMetar n taxutntd Ttou. H pakéta
aokel dvaun oTo UMaAdkL.

- T

MNa va al\é&Eoupe tnv mopeia oto MMAAGKL Tou TEVIG, TIPE-
TEL VA TO XTUTMNOOUUE UE TN pakéta. Aéue OTL N pakeéTa aoKei
duvapn oto pmaAdkl Tou Tévic (eikdva 3.3). e SAa Ta TmaA-
pandvw mapadsiypata €xouue PeTABOAR oTtnv TaxUtnTa TWV
OWPATWY, ETIONEVWG:

O1 duvdapeic mpokaloUv peTaBoAn otnv TaxuTnTa TWV CWHA-
TWV OTa omoia ackKouvTal.

Auvaun kai napauoppwon

Ot duvduelg mpokalouv Kai dAAou eidoug HETABOAEG EKTOG
ané UeTaBoOAn TnG TaAXUTNTAG TWV CWUATWVY;

Otav @uodet o dvepog, Tta mavid TOU LOTIOPOPOU  «(pPOU-
OKWOVOUV»>-TrapapoppwvovTal. Aéue 0Tl 0 dvepog aokei duvaun
oTta mavid.

Kpatdue ota xépla pac éva KOouudTt TAaoTeAivng Kkat To
méloupe. H mAaoteAivn mapapoppwvetal. Adue OTL TO XEpI
aokei duvaun otnv mAaoTehivn. TpaBdue éva elatiplo Kat To
emUNKUVoUuE. To eAathplo mapagoppwveTal. Aéue Tl To XEpI
pag aokei duvapn oto eghatipio (swkéva 3.4). Enouévwc:

O1 duvdapeic TIPOKAAoUV TapapépPwWon TWV CWUATWV OTd
oroia ackouvTal.

MoANég @opég ma dUvaun mpokalel kat Ta dUo amoTeAé-
ouata tautdxpova. MNa napddeiyua, dtav XTUNAUE UE TN PAKE-
Ta éva unaAdkl Tou TEVIG, TO UMAAdKL TIAPAUOPPWVETAL KAl T
TaxUmTd tou petaBdMAetal (skdéva 35).

AuVvAaueIc kar aARNAEMISPAoEIC

Mapatipnoe 6Tt og OAa Ta mponyouusva mnapadsiyyata n
dUvaun Tou aokeital os €va owua TPogépxeTal ndavrote and
kKarolo dA\o owua.

>tn @uon @aivetat va umndpxouv TIOANEG Kal SLAPOPETIKES
duvduelg. Exouv dpoaye OAeg¢ ot Suvdueic KAmolo Kowve xapa-
KTNPIOTIKG;

H amndvtnon ¢ autd to gpwtnua dd6nke mpwv and 300 xpod-
via mepimou amd tov NeUutwva, o ormoiog umooTthplEe dtL dev
urndpxouv KdAmola owuata Tou POvo ackouv duvduelg Kat
kdrota dAAa mou poévo dE€xovtal tnv emidpaon duvduewv. Ot
duvduelg supavifovtal ndvrote avd dUo peTatly dUo cwudTwv.

SXNUATIKA uriopoUue va SeiEoupe:

T0 aokei Sovapn | oro REAITEE:

AMG oxUel kat To avtiotpogo.

aokei Sovopn | oro

MNa mapddetyua, 1o 0ddotpwua ackel duvaun ota eAacTikd
TWV QUTOKIWATWY Kal Ta €AAOTIKA OTO 0830TPWwHd, O HALOG
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oTn yn Kat n yn otov AAlo.

Aéue OT1 Ta owpara aAlAnAemdpouv. Etol, dUo nadid mou
omnpwyvovtal dUo auTokivnTa mou ouykpouovTal, o NHALOG Kat
n yn mou éAkovtal, alAnAemudpoulv (eikdveg 3.6 kat 3.7).

Katnyopie¢ duvAuswv

Méte éva owua aokel duvaun o gva dAAo; WG uropouue
va yvwpilouue TIC SUVAUEIC TIOU aokouvtal O’ &va owua;

Ma va anaviiooupe ota mapandvew pwTAUATa, Katatdo-
oouhe TIC duvduslg oe duo Katnyopieg. Auvduelg Tmou
ackouvtal Katd tnv ema@nR dUo owudTtwv (duvduelg emagng)
Kalt duvduelc mou aokouvtal amé améoTtach.

Auvduelg emaeng Xapaktneifoupe TIC SUVAPEIC Ol OTIOIEC
aokouvtal dtav éva owua Bpioketal os enapnf pe Karmoo dAAo
(ewdva 3.8). MNapadeiyuata duvduewv emnagng eivat

a. Ot duvduelg mou ackoUv TA TEVTWUEVA OXowld 1 Tta eha-
TAPIA Ot owuara.

B. Ot duvduelg mou aockouvtal UETAEU owuATwV KaTd TIG Ou-
YKPOUOEIG TOUG.
Y. H dUvaun tng tePAg avdusoa oe duo eriAvelec.

8. H dUvaun mou aockolv ta uypd ota tolxwuata tou doxeiou
puéoa oTo ormoio meplExovTal | 0TA oWuata Tou eival péoa
o autd KTA.

Auvduelg mou ackouvtal amdé andotaon eivat:

a. H Baputiky duvaun, onwg yia mapddeiypa n ddvaun mou
aokel n yn og owuata mou de Bplokovtal otnv emedveld
™G, OnMwg OAEEMTWTIOTES, agpormhdva 1 Sopupdpol. H
duvaun mou aokei o HAlog otn yn (ekdva 3.6).

B. Ot nAekTplkég duvdAuelg Kat
Y. Ol payvnTikég duvduelc.

Eikéva 38. »

0 Batipag aokel duvaun otov abAnti and emagn.

MéEtpnon tn¢ duvaunc

MvwpiCoupe 4dtL ol Qualkoi, yia va meptypdyouv éva @awvo-
HEVO, XPNOlUOoToloUV eKelva Ta MeYEON Ta oroia uropolv va
METPOOUV.

Mw¢ uropodue va uetproouue uia duvaun; MNa va Ouykpi-
VOUUE KAl va UETPNOOUUE duvAuelg, 6a XPNOLWIOTIOINCOUNE Ta
arnoTeAé0ouATA TIOU AUTEC TIPOKAAOUV OTA OWUATA OTA oroia
aokouvtal a mapddelyud, UMoPoUhE va  XPENOULOTIO|OOUUE
TNV NMaPApdPPWOonN Kal CUYKEKPLUEVA TNV EMIMAKUVON ThV oTtola
uta Suvaun mpokalel o éva sAatnplo.

ApxIkd, Ba Tmpémnel va BpoUue TN OXEON TNG ETUUNKUVONG
Tou ghatnpiou pe tn SUvaun mou Tnv mpokalel. Mapathpnoe
v skkéva 3.9. Tty nepintwon (a), n dVvaun F mpokaAel em-
punkuvon 10 cm. =t (B), dumAdola duvaun (2F) mpokalel di-
m\dola eruunkuvon (20 cm). Ztn (y), tewmAdola ddvaun (3-F)
npokalel tpumAdola emunkuvon (30 cm). MevikevovTag, Kata-
AMyouue OTO ouumnépacua mou eixe Ndn dlatunwoel tov 170

Eikéva 3.6.
0 nkiog kat n yn aAMnAemdpouv ané andotaon. O HAiog aokel
Suvaun ot yn aAAd kai n yn aokel dovaun atov AAio.

Eikéva 3.7.
To éva autokivnTo ackel duvaun oto dAo. Ta dlo autokivnTa
alMnAemdpouv.

3F

Eikova 3.9.
0 vdpoc tou Hook
Epapudlovrac dimdota kai ToimAdota dvaun oto eAatioio, 1 em-
unkwvon Tou Gimacidletar kai Toimaoidletay, avtiotoya. H emun-
Kuvon Tou eAammpiou eivar avdloyn e SUvaung mou TV mpokaAel

|45
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aiwva o Ayyhog @uolkog Pdurept Xouk (Hook):

H empAKuvon evdc shatnpiou eivar avdloyn pe tn dUvapn
mTou aokeitar ¢’ auTo.

Tnv mopandvw ©S1I0TNTa Twv eAatnpiwv TNV eKUeTAAAEUO-
MAOTE OTNV KATAOKEUN OpYAvwv METPNONG OSUVAUEWV: TWV
duvapdpeTpwyv (sikdva 3.10).

H povdda duvaung oto Aebvée Sotnua Movddwv (S..) ovo-
pdZetat 1 N (Newton-Nwodtov).

0 S810VUOUATIKOC XAPAaKTApac tng¢ duvaung

>tnv eikéva 311 ekoviletal éva xépl mou aockel dUvaun otnv
apxikd akivntn kaoetiva ompwxvovtdg v mpog ta de&d. H
kaoetiva kiveltat emiong mpog ta 8e€ld. Av tnv TpaBnEouus
npog Ta aptotepd, Ba kiwnbesl mpog Tta aploTepd.

E"‘é"‘f 3.10. Stnv skkéva 312 napotdveTal éva AQUTOKIVNTAKL TIOU KLvelTat
H évdeién Tou 100Uta uaA %azgf:;p:;)q duvaung mou aokeital He u,na'rap,l'eq: (@) 270 T[,l'O'(D uépoc;, Tou nalXVl&o}j 6éV8Tal, viua,
070 odla 1w ToU SUVaUOUETOOU. TO GA\O GKPO TO OTIoloU OTEPEWVETAL OTO OATEdO. OETOUUE
TO QUTOKIVNTAKL O€ Kivnon, To vAua TeviwveTtal, ackel duvaun
OTO aQUTOKIVNTAKL To oroio TeAkd otauatd (skdva 312a). (B)
Aévoupe TO VAUA O0TO TMAAL TOU TatXvidioU, TO TEVTWVOUME Kal
O€toune o Kivnon To autokivnTdékl. To auTtokivnTdkl eKTeAel

KUKAIKN Kivnon (eikdva 3.12B).

N Y, KareoBuvon
Tpoxid P N Kivnong

KaretBuvon
% Kivnong
LY
~

Eikéva 3.1,
H kaoetiva eivar apxikd akivntn. H kateuBuvon mou Ba Kivn-
sl ekaprdrar and v katevbuvon meo¢ TV onola ackouus
™ duvaun.

Eikdva 3.12. »
(a) H dovaun eivar avtiBetn ue v katevbuvon e Kivnong.
To owua otauatd. (8) H duvaun eivar kdbetn atnv kateubuv- (G)
on e kivnong. To owua Kiveltar KukAikd

Se OAeg TIC TOPAMAVW TEPIMTWOEIC TAapATnEoUue ATl TO
arnotéleoua g dVvaung (n petaBoAn tng taxutnrag) eEap-

Tdtalr andé Tnv kKatevBuvon otnv ornola aokel(tat n duvaun. H
1N PR R R R P I R I U Y dUvaun ektoég amd UETPO €xel Kal kateuduvon. Emouévwg, eival
— dlavuouatiké péyebog kat Oa tnv maplotdvouue ue gva BENOG

8N > mou €xel TNV Kateubuvon g duvaung. To onueio e@apuoyng

Tou dlaviouaTtog Tou maplotdvel tn duvaun, sival To onueio

TOU OWUATOG, OTOo omoio aokeital Av éva ocwua Oswpndel
UANKS onuelo, téte TO onueio espapuoyng tng dUvaung Ttau-
Tietal pe auto.

To uétpo ™G SUvaung tooUTal Pe TO WAKOG Tou dlavioua-
T0g, av autd oxediaotei pe KATAAANAN kAlpaka. Edv Sialé-

Eikdva 3.13. , . .
H Sdvaun mou ackouie oV Kaoetiva mapioTdveral pe éva  SOUME 1.cm va avtiotoixet oe 1N, ToTE N Suvaun 8 N ma-

didvuaya. plotdvetat and Stdvuopa prikouc 8 cm (sikdva 3.13).

- TR
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3.2> Aivo onpavrikée Buvdpeic GTOV KGOHO

Baputikn duvaun

Eruotpgépovtag oto omitt and to oxoAeio BAEMeIQ wa akivnn
uridha otov dpduo Kal tne Sivelg ua duvaty kAotold (ekd-
va 314a). H undha kweita, n taxymntd g petaBdAAstal,
OuvVENWG TO TIOdL oou ackel dUvaun otnv UndAa Kal TPoKa-
Ael v kivnon g

Snkwvelg €va kouti oe Kdrmotwo UPog amd tnv erpdveia Tou
£ddpoug Kat To aPnvelg eAedbepo (eikdva 3.14B). To kouti dev
napauével akivnto, aAAd Kive{tal katakdpupa mPog Ta KATW.
H taxdmrta tou koutioU petaBdAAetal, dpa oTo Kouti aokeltal
duvaun. Mowa duvaun mnpokalAel Tnv Kivnon Tou KOUTIOU;

Tnv andvinon oTto mnapandvw cpwtnua £dwoe o Neltwvac.
SUupwva pe tnv napddoon, evwd kKaddtav KATw and pia pnAtg,
eide éva pnlo va méptel oto €dagog. YmEbeos ToTE OTL N
duvaun Tmou mpokdAeos TNV Kivnon Ttou pRAou aokeitat amd
™ yn ¢ autd. Auth tn dUvaun o NeUtwvag tnv ovéuace (yit-
vo) BApog¢ Tou owupatog. To Bdpog eival dUvaun Kal emoug-
vwe 1 Movéda upétpnong Ttou oto Sl eivat n povédda Tng
duvaung, dnAadn to N.

H yn aokel Baputiki dUvapn G OTOLOdAMOTE OWMA, Ave-
Edptnta av autd Bploketal oto €dapog, MEPTEL | AVUPWVE-
tat. H yn mdvrote éAkel Ta owuata mMEog To KEVTPO Tng. O
BapuTIKEC duvdApelC eival TAVTOTE EAKTIKEG.

AAAG uéxpl mou emekteivetar n dpdon tnG Baputikng duva-
MnNG ™G yneG;

O NeUtwvag d€xtnke OTL n BApPUTIKA dUvaun Tou TPOKAAE(
TV TTwon evég PAAOU, AOKE(Tal Kal OoTn OgAfjvn Kal TPOKA-
Ael ™ (oxeddV) KUKAIKA Kivnofl Tng yUpw amd tn yn (skdva
3.15). 'Etol, KatéAnge OTO OUMMEPAOUA OTL Ol BAPUTIKEG Suvd-
HElG aokouvTtal METAEU OAWV TWV COWUATWY OTO OUMUTIAV.

Se KAOe ToMo TO Bdpoc €xel TN dlevbuvon NG aKTivag NG
YNG Kat gopd mpog To KEvipo Tng. H dievbuvon tng aktivag
NG YNG OTOV OUYKEKPIEVO TOMO OVOMAZeTdl KATAKOPUPOG
Tou TOmou (eikdva 3.16). AlodnrTormoleital ye to vAiua tng oTde-
uNG. OswpwvTag KABe MIKPY TEPLOXN TNG empdvelag tng yng
eninedn, 1o didvuopa tou Bdpoug €xel dlevbuvon KABeTn ot
auTh Kal gopd TPog Ta KATw.

To Bdpog evdég owuatog shattwvetal 6co auEdvetal to UPog
rou Bploketal To owua and v emedvela tou £ddgpouc. Eva
nadi mou €xet Bdpog 300 N omv emupdveia ™g 6dhacoag,
0a €xel Bdpog mepimou 299N otnv Kopupn Tou ERepeoT (eikod-
va 317). 'Evag actpovadtng mou Bpioketal og UPog (oo ue tnv
aktiva g yng, €xel Bdpog (0o ue To 1 tou Bdpoug ToU OTNV
grmpdvela ™ ynG. 4

Eikéva 3.14.
(a) H akivntn undAa apyiCet va kwveitat (B) To akivnro Kou-
T apyilet va Kveital mpo¢ ™V em@dvela e yng.

Eikéva 3.15,
To unho Kiveitat moog Ty em@dvela e yng. H aeAfvn Kiveltal
Yiow ané m yn. X0 undo kat otn oeAvn ackouvtai Papu-
TIKEG Suvdue ané m yn.

Eikéva 3.16.
H katakdpuen kdbe tdmou xer T dlevbuvan TG akTivag e

YNg kat GipxeTal ané 1o KEVIPO TG
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Eikéva 3.17. »
H Baputiki) dUvaun mou ackel n yn eldveTal Kaba¢ amoua-
KOUVOUAOTE and To KEVIPO NG STV Kopupr] evog moAU ynAou
Bouvou eivar uikpdTeon ané ot oty emedvela e OdAac-
oa¢ oto 10 yewypagikd mAdrog.

Eikdva 3.18.
H duvaun mou avrioTtékeTar oV Kivnon ¢ youag eivar n
T8, H 10187 08 Bonbder va ofnoeic kdmolo Adfo¢ amd To
yoantd gov.

Eikéva 3.19.
JTov mayodpduo aokouvtar Suvduelc and duo oduara: To
Bdpoc (W), mou ackeitar and andotacn and ™ yn. Kai epo-
oov undoyouv TPIBEC, ol Suvdueic ang To ddnedo: n Kdbem
omv emodveia Fy kat n oA T.

Av gva odua uetapepBei otnv empdvela tne oegAnvng, Oa
Exel Bdpog;

Otav 10 owpa Bploketat otnv em@dvela ™G OsAAvNg, N
yAwvn Baputikf dUvaun Tou aokeital o autd sivat ndpa moAd
MIKPA] OUYKPITIKA Je TN osAnviaki. To owua 6a €xel BApog
mou o@eiletal otn BaAPUTIKA EAEN TNG osAAvng. Amd mepdua-
Ta mou &ywvav otn ogAfvn emPBeBawONKe OTL TO «OEANVIAKO»
Bdpog evdg owuatog eival mepimou (0o pe TO % TOU YAwvou
Bdpoug Tou, Tou €xel dtav Bploketal oTnv ermPAveld TG YNG.

ToIBN

SrpwEe to BRAl0 cou Tng Puoikng mdvw oTo Opavio. AuTd
apxiCel va kiveital kat votepa and Aiyo otauatd. Mowa duvaun
nookdAeoe T1o otaudtnua tou PBiBAiou; Kivnos tn ydua ocou
ndvw otn oeglida Tou TeTpadiou ocou (sikdva 3.18). MMoia eivai
n Suvaun mou aioBdveoal va avTIOTEKETAlL OTNV Kivnon Ttne
youag;

H &0vaun mou aokeital Kat oTig¢ duo Tapamndvw TEPITTWOELS
KAl avTIoTéKeTal OoTNnV Kivnon Twv cwudtwv Tou BiBAlou Kal
™mg youag avtiotoixa, ovoudletat TpIBA. H tpBn eivar mna-
poloa oe Kd&Pe kivnon, mou mapatnEoUue OTNV KABnuePLVN
pag Cwn. H 1o €xet évav SImAé pdho otn lwnh uag. Amd
TN MG QVTIOTEKETAL OTNV Kivnon Twv owPdTwyv Onwg otnv
kivnon Tou éAknbpou, Tou KOAUMPBNTA KAl TOU AAEEMTWTIOTH
mou méptel otov agpa. And v AAAn, n TEPRN eival n duvaun
mou pag Bonddet va Badioouue. Av dev utmpxe TPRN, 6a YAL-
otpovoaue, dnwg dtav mpoomnabolue va Badiocouus mdvw o€
ndyo. H TR eivat amapaitntn ywa tnv kivnon evdég auto-
KivATou. Xwpig auth, ol Tpoxol TOU auToKlATou Ba Tmepl-
otpépovtav otnv dla 6gon kat to dxnua de Ba Kivouvtav.

levikd, n TPIRA eival n dUvaun mMou ackeital amd €va cwua
oc éva AAho Otav BpiokovTal ot smaPn KAl To €va KIveiTal
A Teivel va kivnOei oe oxgon pe To GAAo. H Sievbuvon Tne
TPRAG sival mapdAANAn mpog TIC erm@dveleg mou spdmrovrtal
Kal €xel @opd TETOI WOTE va avTloTéketal oTtnv oAiobnon
™me Jag erupdvelag mdvw otnv GAAn (sikdva 3.19).

Me¢ oxedIAJoUUE TIC SUVAUEIC

MNa va mpoodlopiocoune Tov TEOTO TOU KIvE(TAL §va owua,
0a mpémnel va ouvdéooupe TNV Kivnon Tou (amotéhecua) ue
v attia mou v mpokaAel (duvaun). To mMPpWTO BAUA TPEOG
auTt v KatevBuvon eivat va mpoodloplooune TIC SUVAUELS
TMou aokoUvTal OTO OWUA ToU MEAETAPE. X éva owua eivat
duvaTtdv va aokouvtal MeploodTepee amnd ua duvduelg. MNa va
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oxedldooune OAeg TIC SUVAUEIC TIOU aokouvtal ¢ éva owua,
akoAhouBoUue Tnv mapakdtw mopeia:

ulili‘lfa
I-'Iii__ll--i -

MowTto: EmuAéyouue TO Owpa TOU pag svdla@gpesl. YmevOu- '
MiCoupe OTL avTuetwrilouhe OAa Ta owWUATA WG UAIKA onueia.

AeUtepo: Zxedldloupe TIC Suvduele andé andotaon Tou
aockouvtal 0TO OWUa, Onwe yia mnapddetyua to Bdpog Tou.

Toito: Evtoniloupye OAa ta umdloima owuata YE Ta oroia
autd Bploketar oe emagn. Kdbe éva amd autd tou aokel
duvaun.

Av 1o owua Bpioketal oe ena@n pe emedvela, undpxouv
duo meptwoelg: a) H emugpdvela va sivat Asia (dev undpyouv
To1B8g), omdte n dUvaun Tou aockel oTo owua eivar kdbetn
nmpog Tnv emedvela pe @opd amd v em@pdvela TPEOG TO
owua. B) H empdveia va sivat tpaxtd (urntdpxouv TPREG), omod- Eixdva 3.20.

Te €KTOQ and tnv KABetn dUvaun, n erpdvela ackel 0To cwWuaA To ovpua elvar Teviwuévo kat og emagn we m opuoa. To
Kat ™ dlvaun Tng TPPAC €Tol DOTE va avTIoTEKeTal oTnv  ovoua aokel dlvaun ot opdoa. H To xéor Tou opupoBdrou,
kivnon Tou oduatog (ekdva 3.19). ugow Tou aupuatog, aokel duvaun otn oeUpa.

Av 1o owua elval og enagn pe vAua 1 olpua, Téte n dlvaun h\1'\"\]\]'|iH;WIIIHJH'J’!ﬂIi‘,l',ljij
mou aokel To vAua €xel TN dledbuvon Tou VAUATOG Kal popd -——
u

‘ . , / ;< P UCIKO MK
arno TO owua TPOoG To viua. To vAua aokel duvaun povov * paos

epdoov eival tevtwuévo (eikdva 3.20). ki
i i i i i i i VY ‘J‘?Tﬁ
Av 1o oua eival o enagfn ue ehathplo, TéTe AUTS AOKE(

m

-

dUvaun OTo owua Tou £xel T dlevbuvon Tou eglatnpiou Kal |

- H
Qopd TST?[G, wOT,s va TSlV[Sl va anavacpspsmlTo s)\ampzlo npolq "‘"5”"‘Mh‘ﬂ_f‘h‘j’}‘,‘,'ﬁ i
T0 QUOIKO Tou UNKog (elkéva 3.21). Ta ehatpla ackouv duvd- —
pewg uévov epdoov eival oe ouurmieon 1N emunkuvon. EAath- i v
pla TIOU €XOUV TO (PUOIKG TOUG WAKOG Bev AaoKoUv SUVAUELG. . iF | ;
(i S~ |
g : :
) ) Eu(éva, 321 ) ) ) : - S i
H 5u/vaun mov aom, 0 sAa,mpzo 07O OWua Teivel va To ena- " = : |

Va@EpEL OTO QUOIKG TOU UAKOG. b

Mapadéeiyua 3.1

Na oxedldoelg g duvduelg mou aockouvtat oTo BBAlo g Puoknrg mou Bpioketal mdvw oto Bpavio cou. Aéoe To BI-
BAlo e éva oxowi kat oUpe 1o MAvw oTo Bpavio. Na oxedidoelg OAeg TIG SuvAuelg TIOU aokouvtal Twpa oto RBiBAlo.

A. Zdpa oto omoio oxediafovrar o1 duvdapeig: To BiBAio - Fu
B. Auvdpeig ané améotaon: To Bdpog W (aokeitar and t yn) i
I. Auvdpeic and smagn: T
- H 30vaun F andé 1o vAua (acke(tar ané to vAua) L F
- H &Uvaun amndé to Bpavio (urtdpxouv TPIREQ)-N TEPN T Kat

KdBetn dSuvaun Fy w w

3.3 >36vecon kai avdiuon duvdpswv

ZUveson SUVAUEwWY - EUVICTAUEVN

>tnv ekkdva 3.22 maplotdvovTtal TE0oEPIC MadnTég Tou Tpa-
Bouv évav kpiko. KdBe pabntic aokel pue 1o XEPL TOU, MECW
Tou okowloU, i duvaun o autdv. Sta owuata ouxva




OYZIKH B” T'YMNAZIOY

Eikéva 3.22.
Ol UabnTéc ueow Twv oYWV aoKoUv SuVAUEIC aTov Kpiko
npoonabdvrag va Tov TeapnEouv Moo TO UEPOG TOUG.

Eikéva 3.23.
Ot uabntée aokouv duo duvduelc dlac kateuBuvone ueow Tou
axowiou atov Kkpiko. To WETEO NG OUVIOTAUEWNG &lvat (00 g
T0 dfpoioua Twv UETOWY TOUC.

Eikova 3.24. »
(a) H duvaun F, mou aokel n oudda A, Exel ueyaAutepo ugtpo
ano v Fg mou aokel n oudda B: O kpikog Kiveital mpo¢ Ta
Oekid. (B) H Suvaun F, mou aokel n oudda A, éxel uikpdte-
00 UETPO and v Fy mou aokel n oudda B: O kpiko¢ Kiveital
mpog Ta aplotepd.

=B i~ A

F0A=0

Eikéva 3.25.
Ot duo duvdueic Eyouv ioa uetpa kat avtiBetec popég: O
Koiko¢ mapaugvel akivnTog.

aokouvtal Teploodtepeg and ua duvduele. H ddvaun ekeivn
rnou mpokaAel ta dla amoteAéouata he TO OUVOAO TWV ETIL-
uépoug duvduswyv, dNAAdN N OUVOAKN dUvaun, AEysTal ouvi-
oTapgvn.

ZUveeon SUVAUEWV LIE TNV idIa SIEUBUVON

¢ 6a Boouue ™ ouvioTauevn Twv SUVAUEWV MTOU aoKouvTal
and Toug¢ HabnTéc OToV Kpiko TMOU ElKoVI(ETal OTnV EIKova
322

Apxikd 6a BpoUue ™ OUVOAIK dUvaun Tou aokel n kdbe
oudda TWV MadNTWV XwPloTd Kal otn ouvéxela Oa Bpouus Tn
OUVOAIKT] dUvaun Tou aokoUv ol duo ouddeg. Stnv sikéva 3.23
ue F,, F, maplotdvoune TG SUVAUELG TIOU ACKOUV Ol UaONTEG
™e 5eEldg ouddag (A oudda) kat pe Fp TN ouvioTtauévn Toug.
3to oxAua g ekévag 3.23 maplotdvetal o TPOMOG ME TOV
omnoio ouvBEtouue duvduelg Tou €xouv Tnv (dla dievbuvon Kat
Popd, WOTE va TPOCBIOPIOOUPE TN OUVOAIKA dUvaun.

Edv 8Uo N mneploodtepeg duvduelg ue pétpa Fy, F, KTA, €xouv
v Bla diedbuvon kat gopd, n ouviotausgvn toug (F,) EXel
™ devbuvon kal popd Twv duvAuewv Kal UETPO:

Fo=Fa=F + F,

>TiIc skdveg 324 kat 325 ue F,, Fg maplotdvouue Tn ouvi-
otauévn duvaun tou aokel kKABe upia amnd Ti¢ duo opddec. Ot
duvduelg autég €xouv avtiBetn @opd.

Edv duo duvduesig pue pétpa F, kai Fg €xouv avtifetn @opd,
N CUVICTAOMEVN TOUG £XEI T QPOPA TNG MEYOAUTEPNG Kal UETPO
(elkdva 3.24):

Fo=Fa — Fg
Fg Fox Fa Fg & N Fa
4 _\. F.<F FoA N Fa>F
AFB<Fa 4F8>Fa
(a) For=Fa-Fe (B) For=Fg-Fa

STnv eIldIKA TePIMTWOoN Tou ot duvAuele €xouv Kal (oa pétpa,
n ouviotauévn Toug looutal Ye To undév. Ao Tétoleg duvad-
pelg Aéyovtal avrifeteg (sikdva 3.25).

ZUvOeon SUVAUEWY UE SIOPOPETIKEC SISUBUVOEIC

Tpeg padntég nepauatidovtal oXeTiKA Pe Tov TPOMO OUv-
Beong Suvduewv Me SLAPOPETIKES dleubuvoelg. Ot dvo amnd
autoug Sévouv pia Kaoestiva OTIC dKPeg SUo SUVAUOUETPWV.
Kpatolv Tta duvauduetpa €10l WOTE va oxnuatifouv ywvia
90° kat avaonkwvouv Tnv kaoetiva (ewkdva 3.26). AiaBdalouv
TIc evdei€eic Twv duvaudueTpwy, ot omoieg eivat 4 N kat 3N
avtiotolxa. O TpiToc WaAdNTAG Sével TNV KAoeTiva otnv 4dkpn
evée SUVAUOUETPOU KAl TNV AVACNKWOEL KOATWVTAC TO dUVANO-
METPO KaTaképuo. H €vdelEn tou Suvauduetpou eivat 5N. Ot
padNTEG TmapatnEouv OTL KAl OTIC dUO TEPUTTWOEIG N KAOETIvVa
napauével akivntn-toopporiel. Ma va epunveloouv TIC TAPA-
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TNPENOEIC Toug, urtoPgtouv 6Tl 1 duvaun Tou aokel o Tpltog
pabntig eival {on pe ™ ouviotauévn Twv SUVAUEWV TIOU
aokouv ot duo dAANot padntég (sikkdva 3.26). Ixedidlouv TIC
duvduelg twv 3 N kat 4 N, énwg mapaoctdvetal oy ekéva
3.27a. Mapatnpoldv 6Tt n dlaywviog Ttou mapalAnioypduuou
mou oxnuatiletatr €xel u€tpo 5N kat sivat katakdpuen. Eivat
dnAadn {on pe TN ouvioTauévn Toug. Suurepaivouv OTL N OuVL-
otauévn Twv duo duvduewv Tmaplotdvetal amd TN dlAywvio
Tou TapaAAnAoypduuou Tou autég oxnuatiCouv (eikdva 3.27q).

Mevikd, yla va ouvBéoouus dUo BUVAUEIC UE OLAPOPETIKEQ
dleubuvoelg, oxnuatiCoupe to mapaAAnAdypaupo tou €XeL TIAEU-
pEg Ta dlaviouarta mou TaploTtdvouv TIg duvduelg. H dlaywviog
Tou mapaAAnAoypduuou, Tou mepvdel and TNV Kown apxXh Twv
SlavuoudTwy, TAPloTAVEL TN ouvioTauévn Twv duvduewv. To
METPO TNG ouvioTauévng kabopiletal amd To pAKOC TNG dla-
ywviou. H &8iedbuvon tng mpoaodopiletat and m ywvia Tmou
oxnuatiCet ye wa amd Tig duo duvduelg (@ N O, skdva 3.27B).
Kd&be umia amd autég Tig ywvieg propsl va uetpndel pe éva

F
F2 ______________ oA

MOLPOYVWHAVIO.
>tnv eldkn mepimtwon mou ot duvduelg eival kdBeteg PeTAEU

Toug (elkdva 3.27a), urmopoUue va uroloyiooupe To MAKOG TNG
dlaywviou spapudlovtag 1o Mubaydpelo Bewpnua.

‘Etol Bplokouue Ot
Fo=Fi+F2
>Tto0 mapd&delyyd pag, N ouvioTauévn Twv SuvAueEwv Tou
aockoUv ol duo uabntég oty kaoetiva éxet uétpo F,, mou
unohoyiCetal ané tnv mponyouuevn ox£on:
Fa= (4 N2+(3 N2 A F4=16 N2+9 N? §

F2=25 N> 4 F3=5 N> F,=5 N

Auvaun nou aokeitar and tpaxid snipaveia

Mwa tpaxid esmugpdvela aockel ¢ €va owua Tou Kiveltar (A
telvel va kivnbel endvw tng) TNV KAOeTn otnv eru@dveia duvaun
Fy Kat ™ dVvaun ™g tePRng T. Mpokewévou va umoloyioouus
™ SUvaun Tou aokeital and tnv Tpaxld erm@pdvela oTo owua,
0a mpénel va ouvBgoouue TIC duo autég duvduelg tou sival
ndvta kdBeteq peTafy Touc Kat emouévwe loxle: FP= F3 + T2
MpoogEte, n erupdvela aokel pia duvaun oto owua, v F, Tou
elvat n ouviotauévn NG KABeTNg Kal TG TPPRAG (ekdva 3.28).

Eikdva 3.26.
H Sovaun twv 5N nou aokel o TpiTo¢ uabntic mpokaAel To
i5lo amotédeoua we TIC Suvduelc mou ackouv of dAot Suo
uali Etor Adue omt n ouviotaugvn Suvaun twv 3 N kat 4 N
mnou ackouv ot 8Uo mp@rol uabntéc, eivar ion ue ™ Suvaun
Twv 5 N mou aokel o TpiTOC.

(& Eiova 3.27.
H ouviotauévn twv duvduewv F; kat F, mapiotdvetar and
Slaydvio Tou mapaAnAoypduuou mou oxnuatifowv ot Suo
Suvduelc.

\,ou(ﬁ
8" ka1 kabnuepiviy Twi

3

Eikova 3.28.
To é5ago¢ aokel ato nodt uag: v TR T mou eivar mapdA-
AnAn mpo¢ 10 £5a@o¢ Kal pag omowxvel UmpooTd kai v
Kkdbetn duvaun Fy mou elval avtiBetn ue to Bdpog Tou Owa-
T0¢. H 8Uvaun mou ackel 1o €6apo¢ aTo modt uac F eivar n
OUVIOTAUEVN TwV SUO auT&V SUVAUEWV.

EEE
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Eikova 3.29.
To okow( aokel SUvaun oto autokvntdki, n Sievbuvon e
omolag OUUMITTE! {ie aQuTH TOU VIUaTog.

Eikéva 3.30.
H duvaun F avalletar oti¢ F; Kkat Fp.

Eikéva 3.31.
Auvdpeic o kekhipgvo emimedo.
AvdAuon Tou Bdpoug evég owuatog mou Poioketal mdvw o€
KekAévo emimedo. Av To eminedo eival Agio, Gnw¢ yia mapd-
delyua 1 naywuevn emedvela uiag xIovode0uIkA¢ mioTag, Tote
ano Tto eninedo aokeitar uévo n kdbetn Suvaun Fy.

AvdAuon éuvaunc

KdBe dUvaun uropel va avalube( os duo erugépouc Suvd-
MEIG TIOU AEyOovTal OUVIOTWOEG KAl TNV EXOUV OUVIOTAUEVN.
Suvnbwg n avdhuon yivetal os duo dleubuivoelg KABeTeg PMETAEU
Toug. ZTnv sikkéva 329 €va MKPd autokvnTtdkl TpaBlétal ue
gva okowi mou oxnuatifet ywvia 30° pye 10 oplldvTio £dagog.
MEow Tou OKOWIOU AOKE(TAL OTO QUTOKIVNTAKL dUvaun WETPOU
F=12N.

MNa va avaAiooupe Tn dUvaun oe dUo KABESTEC OUVIOTWOEG,
dnAadn va Bpouue duo duvduelg Tou Ba mpokalouoav ta Bla
aroteAéopata pe TN duvaun F, akolouBoUue TNV mMapakdtw
nopsia:

>xedldloupe duo kdbetoug GEoveg, OTnV TMepimTwon pag évav
opllOvVTIO Kal €vav Katakopupo.

H dUvaun F oxedidletatl pe KatdAAnAn kKAiuaka kat pe dieu-
Buvon TETola WOoTe va oxnuatifet ywvia 30° ue tov opl-
évtio dfova. And To TENOG TOu dSlavUopaTog TIOU TAPLoTAVEL
v F, pépvouue mapdAAnieg mpoc toug duo dEoveg. Ta onueia
TouNg Me Toug dEoveg kabopilouv Tta dkpa Twv SAVUOUATWY
™G opdvTIag Kal TNC Katakdopupng ouvioTWOoAG.

METPWVTAC TA MAKN TWV SIAVUOUATWY KAl XENOWOTOWVTAC TNV
dla kKAjuaka pe tnv oroia oxeddoaue v F, uropolue va mpoo-
dloploouue Ta PETPA TwWV OuVIoTWOWY, F; kat F, (ekdva 3.30).

AvdAuon dUvaunc o€ KEKAIUEVO EniMedo

Asv utidpxel yevikdg kavovag tou va kabopilet ott ot dieu-
Buvoelg oTig omoieg yivetal n avdluon Twv SuvAuEwV TIPEMEL
va eival n katakdpupn kat n opildévtia. MNa napddetyua, étav
MEAETAUE TNV Kivnon oe KekAlévo erminedo, propouue va
avaAUooupe TIC BuvAuele oe uia Slevbuvon KABsTn Kal uia
MApAAANAN o0To KekAlpévo emimedo (eikdva 3.31).

M_ApagTtnpiétra
Alaviopata duvduswv

» AUo padntég ™G TAENG oou TpaBdve amd ta duo dkpa Eva
oxowi ufnkoug 10 UETPWV.

To oxowi @aivetar va eivar eubuypauuo;

» Kdéheoe évav amd toug AAAOUG OUMUABNTEG COU va TPOOTIAON-
oel ue TO &va dAXTUAO va OTIPWEEL TO MECO TOU OXOLWVIOU.

» Mmopouv or mpwTtol uabntég va dlatnprioouvv 1o oxowvi gubU-
Yoauuo;

» Mpoomdénoe va dwoelg wia e&nynon yr autd mou ouuBaivel.

3.4 > Advapn kai 1coppomia

ToroBetolue éva EUAvO KIBWTIO Tdvw og Tpaxy £3aQog.
STPWXVOUME TO KIBWTIO TPOG Ta gumpdg. To KiBWTIo Ba ota-
paTtAoel oxedOv auéoweg WOAIC APAOOUME TO XEPL Mag. To
KIBwTo otauatd ywati aokeitat o autd n dVvaun T™Ng TEPRNAG
arnd 1o €dapog Tou avTitiBeTal otV Kivnon Tou.

Edv ompwEoupe To KIBWTIO 0g Aelo EUAIVO MATWUA, TO KIBWTLO
08a oAloBnosel reploodtepo. H TR Tou aokeitat and to ndtw-
Ma OTO KIBWTIO sival twpa uiKkpdtepn. Av kdvouue To (1o
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otnv mnaywugvn srupdvela evég mayodpouiou, To KIBDTIO Ba
petakivnOel oAU meploodtepo. H TpIA mou aokeital and tnv
naywuévn erupdvela ¢ autd eival Twpa akdua Ukpdtepn (siko-
va 3.32).

Av TomoBsTACOUNE €va vOuloua ot pia aspotpdrela (siko-
va 3.33), téte and v tedrela dev aoke(tal dUvaun oTo VOuL-
oua n oroia Ba propoUoce va EAATTWOEL TNV TaxUutntd Tou.

‘Etol, autd oAiobaivel pe oxeddv otabepry TaxutnTa yia uia
peydAn amndotaon Xxwpeig kavéva mpdobeto ompwEo amnd eudg.

O laAhihaiog toxupioBnke STt éva TéAela Aeio avTikeipevo
ndvw oc pia smiong TéAeia Asia opildvTia emipdveia Oa prro-
pouce va KIveital e dAmeipo og gubsia ypauun.

Yrnidoxouv otn @uon Ttéleia Aeieg empdveleg Av Oxi, EXel
vonua o 1oxuploude tou aAidaiou;

Ei{daue otnv mponyouluevn napdypago Ot n duvaun g TEL-
Brg eival mapouoa oe kdbe kivnon g Kabnuepvig pag Lwng.
daivetal Aowdv Ot o 1oxUplopde Tou MaAtlaiou dev umopsl
va e@apuooTel oTNV Kadnueptvil nag suneipia. Autd Suwg dev
elval aAfBela, ywati uyropolue va un AdBoupe umdyn pag T
dUvaun g TPPNS dtav auth eival mdpa oAU uiken 1 dtav
aoke{tal yia oAU MIKPG Xpovikd dldotnua, Onwg ocupBaivel
oTIg andTOMEG KIVACELS.

Apydtepa o Neltwvag XENOWoTowvTag Tnv évvola NG
duvaune Slatinwoe 1o oAokAnpwuéva tnv daroyn tou aht-
Aaiou wg e&Ag:

‘Eva ocwpa ouveyilel va mrapaugével akivnto | va Kiveital
€ubUypappa Kai oJald epocov dev aokeital og autd duvapn
A N ouvoAiky (ouvioTauévn) dUvapn TOU ACKEITAl MAVW TOu
gival undsvikn.

H napandvw mnpdtaon amnoteAel tov mpwto vouo tou Neltw-
va yla v Kivnon twv ocwudTtwv.

H mpdtaon auth tou Neltwva ouvdéetal pe uia 1sidtnta
TV OwUdTwv Tou ovoupdletatr adpdvela.

Adpdveia civar n Tdon TWV CWHATWV VA AVTIOTEKOVTAlI OF
omoladnmoTe MeTABOAR TNG KIVATIKAG TOUG KATAOTAONG
(traxdTnrag).

- Mo va metiyovue peydies tayiinTeg ota OVYYQOVO UECOH UETOPOQAS,
1EOOTAOOTVUE VO UELDOOVUE GO0 TO dVVATOV TEQLOOGTEQO TN dVvaun
™ms ToP1s

- Avalitnoe to ®OWwd XoEAXTNELOTIXG WETAEY TOV TEEVOV VYNNG
TOYUTNTOS RO TNG 0EQOTOATELCAC.

- Todye éva xeluevo yur 10 7S @avtdlecar dtr Ba Hrav n Con xat
oL petraqopéc otnv EAMGOO, av oL momTelovoeg T®mV VOUdV TN
oUvOEoVTAY UE TEEVO TETOLWV TAYVTNTOV.

Eikdva 3.32.
0o mo Acia eivar n emodveia, 1600 Atydtepo 1 ToiBn avti-
OTEKETAL OTNV KiVNON TOU OWUATOG.

{_ApagTnpiéTnTa
Adpdveia, gia 1316TnTa TNG UANG

» Mdpe éva BRAl0 kat BéAe mdvw Tou éva
Képua.

» AilrAa oto B0 kal oto UPog Tou KEP-
uatog BéAe Tt ydua oou.

» Tpdpnge amdétoua to BRAl0 opldvtia.
Tt napatneeig; MNog to &nyeis;

» Av dev TpaBngelg andétoua to BIBAlD, TL
6a ouuBel; Mwg TO £Enyelg;

\‘ou(ﬁ
8 kar Texvoloyia,

Eixova 3.33.
v agpotpdnela SloxeTevouue agoa mou Pyaivet ang Ti¢ UKOEG
ToUMeG mou undoxouv oV empdverd e Meta&u Tou owja-
T0G TOU Kiveltal Kat ¢ Todnelag dnuiovpyeiTal oTpdua agoa.
Etor uewdvouue onuavtikd ™ SUvaun e ToIBAG.

EEE
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. TIAPAPEVEL

- .. ouvexile:

akivnro 1! | va kiveitan 111

Eikéva 3.34.
STV kaoetiva ackodvtal duo avtifetee Suvdueic. H kaoeTtiva
100000MEL

Eixdva 3.35.
To BiBAio 100ppomel. O1 duvdueic mou ackouvtal ¢ autd eival
avtibeteg.

3.5 looppomia UAIkoU onueiou

Ac OuunBolue TO TAPASELYMA WE TOUG MAONTEC TOU TpPaA-
BoUv pe okowld é€vav kpiko (rapdypagog 3.3). Edaue 4ot av
N OUVIOTAUEVN TwV OUVAPEWY TIOU Ol MadNTEC aOKoUv OTOV
kpiko eivat undév, téte autdg Oa mapaueivel akivntog. Me
Bdon auti TV mapatEnon, uropeouus va mouue ATl 0 TPWTOG
vopog Tou Neltwva amoteAel kal ™n datinwon Tng ouven-
KNG Yia TNV 100ppoTia €vOog UAIKOU onueiou.

Aépe O éva owpa, ou BswpeitTal UAIKG onpeio, 100ppo-
nei dtav eival akivnto Q| KiveitTal pe oTabepn TaAXUTNTA. 3£
AUt TNV MeP(MTWOoN, CUMPWVA UE TOV TPWTO VOpo Tou Neltw-
va, N ouvIoTauévn AWV TwWV SUVAPEWY TIOU ackouvtal o0& auTd
elval {on uye 10 UNdév. ZupPBoAIKd, n CuvONKn LCopPOTHAG UAL-
KoU onueiou ypdpetat:

FoAlKo =0

Stnv skdva 3.35 n kaoetiva woopporei d0TL 0 aAuTth
aockouvtat duo avtibeteg duvduelg. To Bdpog, n dUvaun Tou
aokel n yn and andotaon kat eivat (on pue 5N kat n dVvaun
mou aokel To duvauduetpo, mou eival emiong (on ue 5N.

Otav éva owua oopporel, UMOPOUME va e(PAPUOCOUHE TN
OUVONKN LooppPoTIag Kat va uttohoyioouue kdroleg amd Tig dyvw-
oteg duvduelg mou ackouvtal ¢ autd. ‘Eva BiBAio Bpioketal oe
neepia mdvw oto Bpavio cou (skdva 3.35). To Bdpog tou Pi-
BAlou, mou eival wa dUvaun ard amndotaon, €xst pétpo 10N.

Aokeitat dAAn Suvaun oto PBiBAio; Av vai, umopouue va tnv
nooodiopioouus; To BApog Tou BBAlou eival upia Katakdpuen
dUvaun ue @opd mpog ta K&tw. Epdoov to BiBAi0 1oopporEl,
Tou aokeitat pa duvaun enagng arnd to Hpavio tTou eival avri-
0etn ue To Bdpoc. Anhadn, sival kataképuen He Gopd TPOG
Ta mdvw Kat €xel uétpo (oo pe 10 N. 3to SuvaudueTtpo Tmou
naptotdvetal oy ekéva 310 o kUBog toopporiel, ddTL To eha-
TAplo aokel ¢ autév wa ddvaun avtiBstn pe to BAPOG TOU.

AvdAuon Suvdauswv Kai icopponia
Katd tv epapuoyn tg ouvenkng looppormiag, ouxvd dieu-
KoAuvouaote pe ™V avdiuon kdmowv duvduewv oe duo Kd-
BETEG OUVIOTWOEC KATA TIC Sleudbuvoelg X, y. TOTE, N OUVONKN
loopporiag oxlel Xwplotd yia kdds Sieubuvan.
Forx=0 Kat Fgy=0
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H emAoyn twv Sleublvoswv yivetal BéRala pe KELTAPLO va
arnarm®el n avdiuon 6co TOo duvaTOV ALYOTEQPWV BUVAREWV.

Mapddéeiyua 3.2

Mwa kaoetiva Bdpoug 3N npeuei oe opildviio ddmedo, evw Tn OMPWXVOUUE ME TO XEPL MAG AOKWVTAG OTABEPEN
oplévtia duvaun uEtpou 4N. Na urmoAoylotolv Ta pETPQ:
a) ™g tePNg: T, B) g KdBetng dUvaung mou aokel To ddmedo: Fy, y) g ouviotauévng dUvaung amd To ddmedo: Fj

‘ Baoikii_e&iowon

W=3N, F=4 N a) Fy B) Ty Fa Fox=0 Foy=0

Fay
Adon s —

BApa 1: >xedidloupe TIG SUVAUELS TIOU AOKOUVTAL OTO OWUA:
Ané andotaon: 1o Bdpog W =3 N, KATakopupn Pe Gopd TPog Ta KATW.
Ané enapr: H d0vaun amd to X€pt (teivel va kwAoel tnv kaoetiva) F=4 N.
Ané 10 ddmedo (n k&Oetn Fy pe @opd amd To dAmedo MPOG TO OWMA KAl N TEPRN Tou avtitietalr otnv kivnon).
BApa 2: YmoAoyiCouue Ta METPA TWV SUVAUEWV:
A. Emi\éyoupe duo KdABeTeg dleubuvoelg [tnv oplldvTia (x) kat v kataképuen (y)]
B. E@apudloupne TN ouvenkn looppomiag yia Ttoug duo dEoveg - Baoiwkh e&iowon:

Fo =0, F-T=0 F=T T=5N

Fory =0 W—Fy=0 W =Fy Fyu=4 N
r. H dlvaun mou aockel To ddmedo eivat n ouviotapévn Twv Fy kat T FR=T%F5  Fi=(4 N2+ (3 Ny

F2=16 N9 N F2=25 N> F, =5 N

3.6 Advapn kar petaBoM TN TaxiTTaG

Katd v mepipopd g yng yUpw amd Tov nAlo, n taxumtd
™e Slapkwe peTaBéMAetal H attia mou mpokaAel ™ uetapo-
A Tng taxdmrtag g yng eivat n eAKTIKA dUvaun Tou aokel
0 NA\og ¢ auth (ekdva 3.36). MMw¢ oxetiCetar n duvaun mou
aockel 0 AAloG otn yn ue TN METABOAR TNG TAXUTNTAG TNG;

AvTtioTolxa, éva nAekTpdvio TeplpgpeTal yUpw amd Tov Tupn-
va sfaitiag g eAKTIKAG dUvaung mou aoke{tat o autd and
Tov mupfva (ewdva 3.36). Mowa eivar n oxéon ¢ Kivnong tou
nAektpooviou ue T duvaun mou aockel o MupnRvag o autes;

Mwa and TI¢ ONUAVTIKOTEPEG KATAKTAOELG TNG EMOTAUNG elval
n kartavénon Tou TEOTOU HPE TOV Omoio oL Suvduelg Tou
aokouvtal ¢ €va owua kabopifouv Tnv Kivnon tou. XTIg emd-
peveg mapaypdgouc Oa oulnthooupe TN oxgon dUvaung Kat
kivnong kat tov vouo NG aMAnAenidpaong duo OCwUATWV,
KAOWG KAl EQAPUOYEG AUTWY TwV VOUWV OTnV Kadnuepvny {wi.

Eikéva 3.36.

H Suvaun mou ackel o muprvag ato NAEKTEGVI0 MEoKaAel v

Edaue 6tL n duvaun eivat n aitia mou mpokahel METABON  «imoh tou ylow am’ autdv. H Baputiki é\En mou aokel o
omnv TaxUmTta Twv owpdtwv. Me motov Todno ouvddeTar n  1HAog am yn, mookael v mepipopd G ydow ToU.
ouvaun ue ™ METABOAR TnG TaAxUTNTAG;

000 ueyaAUtepn eivat n dUvaun mou aokeltal ¢ éva owua
mou €xel oplouévn pdala, téoo To ypnyopa METABAAAETAL N
Taxytntd Tou.
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olKn
Q\) ka1 loTop

Eikéva 3.37.

0 loadk Neutwv (1642-1727)

QUOIKAG, UaBNUATIKEC Kal aoTPOVOUOC, Elval Kopupaia QuUOIo-
yvwuia ™¢ emotnuovikic emavdoraone tou 17ou aiva. To
goyo Tou avapgpetar oty OmTiki, Mnxaviki kai Ta uabnua-
TIkd. S Mnyavirj Slatunwoe Toug TOEIG VAUOUS Yia TV Kivnon
Twv owudTwy moU amoTeAoW TIC BACIKEG ApXEC yia T OUy-
xoovn @uokn. Emiong dlatunwoe Tov VOUO G maykGouiag

NG,

Eikéva 3.38.
Je owua dmAdowag wddag n idia Suvaun mookaAel T wion
ueTaBoAn e TaxutnTag.

\_ApagTtnpiétnra-

» Kpéuaoe duo KouTdkia
QVAYUKTIKOV JE  BUO
viuata {oou unAkoug,
éva yeudto kat £va
4delo.

» Apnoé Ta va loop-
POTTCOUV.

» 3kéYou [e TIOOV TPO-
mo uropeig va dla-
Kpivelg To Gdelo armd
TO YeEUATO KOUT(, XW-
plc va Ta OKOUMTOELG.

Adpdveia, pia 1316TnTa TNG UANG

R

B 56|

O NelUtwvag Slatunwoe Je oaghvela kal akpiBela tn oxé-
on ™™g dUvaung KAl TG MeTABOARG NG TaxUutnTag Me TN
Bonbela uag amAfg padnuatikig sElowong YVwOoTAG Kal wg
«deUTepog vouog tou NeUtwva» yia tnv kivnon. Tov vouo autd
0a Tov uehethoete oe peyahUtepn TAEN.

H udZa aveéiotatal otn UETABOAN TNC TAXUTNTAC

AV QVTIKATAOTAOOUUE Mia UMAAa Tou Todoo@aipou pe uia
urdAa Ttou UMAoKET, 0 (O10¢ TOdO0PAIPIOTAG ACKWVTAG TNV
(dla dvaun Kivel dUoKOASTEPA TNV WMAAA TOU WMACKET.

¢ e&nyeitar autd;

H upetaBoAn tng taxutntag e€aptdral emiong and ™ udla
TOU oWuatog. H pmdAa Ttou undoket €xet peyahdtepn pAla.
Ooco peyalltepn eival n pdla, té600 pIkpdTEPEN eival n peta-
BoAl g Taxyutntag mou mpokaAsital amd v da duvaun,
epOéoov auth aoke(tat yia to S0 ¥poviké didotnua (skdva
3.38).

Ooo peyahUtepn eival n pala evéc ocwWUATOG, TOOO SUOCKOAS-
Tepa pmopei va petaBAndei n TayxuTnTa TOUL.

Suvdudlovtag Tnv mapandvw mEdTAcN ME TNV vvola TNng
adpdvelag, UMopoUhe va LoXuploToUue OTL 1 udla evég owua-
T0¢ elval To pétpo NG adpdvelde Tou, dnAadfn Tng avtiota-
ong ToU TAPOUCIAZel TO OWMA OTn METABOAN TNG KIVNTIKNAG
Tou katdotaong. MeydAn pdla onuaivel peydAn adpdvela,
dnAadn peydAn avtiotaon kat dpa KPR PETABOAR oOTnv
TaxumTa (yia dedouévn duvaun). Otav to @optnyd eival gop-
Twpévo otauatdel duokoAdtepa mapd dtav eivar ddelo. H
TaxymTa Tou @optnyou umopel va upetaBAndel sukoAdtepa
étav autd sivar ddelo.

Maga kar Bapoc

MoANéG (opég OTn YAWOOQ TOU XPENOLUOTIOIOUUE OTNV Ka-
Onuepvl wac Cwn ol évvoleg NG MAlag kal Ttou Bdpoug
ouyxéovtal Autd eival moAU mbavdv va ogeiletal oto OTL N
puétponon e uAlag evdg owupatog yivetar péow Ttou RApoug
Tou. Akdua kat étav yia tn pE€tpnon ™g WAlag evog owua-
T0G YpnowomoloUue Juyd ooppotiag, To Kdavouue €El0WVO-
vtag 1o BApog Tou Me TO BAPog YVWwOTAC pdalac. ErumAéov
Xpnoworowouue Xwpic didkplon ™ povdda KIAS Kkat yia TN
udla kat ya to Bdpoc.

MNa va dlakpivoupe pe caghivela Tic duo €vvoleg, svtomilou-
pE TIG BAOIKEG dlaPoPES TOUg, oL omoieg mapouatdlovtal oTov
niivaka 3.1.

H pdla svée owupatog mapauével n dla os ormolodAnote
onueio Tou ouumavtog Kat av petagepdel autd. To Bdpog Tovu,
Suwg, petaBdAAetat (sikdéva 3.39). Mia pndAa Tou modoogai-
pou pe pdala 0,75kg €xel Bdpog 75N otn yn, ahAd updvo 125
N otn osAfvn. Khotowvtag Suwg Tnv MndAa mdvw otnv eri-
@dvela TG oeAAvng, sival eEioou dUOKOAO va TNV KIVAOOUUE
Onwg kKat otn yn, eneldn n pala g, TG oroiag To METPO
ouvdéetal ye tnv adpdveld g, datnpsital da.
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NINAKAZ 3.1.
BAZIKEZ AIA®OPEX MAZAX KAl BAPOYZ
MdZa Bdpog
Eivat To pétpo ™ adpdveiag evée owpatoc  Eivat 1 Baputiki SUvapn mou aokel N
YN 070 oWua
Eivat povouetpo péyedog Eivat dlavuouatikd pgyedog
Mapauével Bla oe omoodAmoTe AN\Get and Téno oe Témo
onuslo Tou oUumavtog
Movdda eivat To 1 kg Movdda eivat to 1N

H udla kat 1o Bdpog evdg oWUATOC CUVdEovTal MEOW &VOG
peyéBoug Tou ovoudleTal emTdyxuvon TnG BapuTtnTag (g) kat
puetaBéMAetal and térno oe Toro.

loxUet:

W = mg
N SlaPopeTiKG, o KABe ToMo To TMAKo Tou BAPOUg evig CWuA-
Tog TPOog TN pé&la Tou sival oTabepd Kal Blo yia 6Aa Ta owua-
Ta. H 1A tou g omyv emgdvela g yng eival mepimou 9,8 m/s?

3.7 > Advapn kai aAAnAemidpaon

Mapatnpwvtag évav aywva KwrmAaoiag BAEMEIS TOUG KwTn-
AdTeg va aokoUv pe ta kKoutnd duvaun oto vepd Kal va To
OTIPWYVOUV TPOG Ta Tiow. [Mota duvaun ompwxvel T Bdoka
moo¢ ta unpootd; Mpwv amnd mepinmou 300 xpdvia o Neltwvag
dlakNpuEe OtL otn @uUon undpxel ocuuuetpia Kat 0Tt OAeg ot
duvduelg mpénel va Bewpouvtal we Suvduele aAnAemidpaong
METAEU dUO OwudTwyv. ETol ot KOMNAATES AAANAETUdPOUV ME
TOo vepd: aokoUv Pe Ta Kourtd SUvaun oto vepd pe ¢popd
MPog¢ Ta Tow Kal To vepd aokel dUvaun ota Kourid TPoc
Ta eunpog (sikéva 3.40). To dlo oupBaivel kat dtav KAoTod-
ME TNV upMdAa, oto médL pag aiodavouacte T dUvaun Tou
aokel n undha oeg autd. Oco Mo duvatd OTMPWXVOUPE TOV
Toixo Tpog ua kateuduvon, Ao TOOO MaG OTIPWXVEL KAl O
Toixog mpog Tnv avtibetn.

Mevikevovtag TG mapatnenoslg tou, o Neltwvag dlatinwos
™v mpdtaon mou eival yvwoTth wg Teitog vouog Tou Neltwva:

Otav éva ocwpa aokei duvaun o éva GAho cwpa (dpdon),
TOTE KOl TO deUTEPO OCWHO OOKei dUvapn ioou METPOU Kal
avTifeTng Katevbuvong oto mpwTto (avridpaon).

'H S1apopeTIKG,

Z¢ KGOe dpdon avTtioToixei MAvTa pia avtieTn avrtidpaon.

>tn @uon Toté Oev  ekdNAWveETAlL N dpdon Xwpic Tnv
avtiotoxn avtidpaon. Otav otekduaote 6pBlol, AOKOUUE OTO
ndtwua Katakdpupn Slvaun TEoC TA KATw KAl To TATwua
aokel MAvw pag ua ion duvaun pe eopd TPog ta MAvw (EKO-
va 341). Otav Badifouue, aockolUue pe TO TOdL PAG OTO TATW-
pa wa erurmAgov opildvtia duvaun mpog Ta miow. To mdtwua
aokel oto mMOdL pag wa duvaun (duvaun TERAG) TPOG TA &-
urpdg {oou pé€tpou (eikdva 3.42). Otav koAuurdue, aAAnAer-
dpoUue Pe TO vePOd. STMPWXVOUME TO vePO TMPOG Ta Tow Kat
T0 vepd UAG OTPWXVEL UTMPOOTA.

Eikéva 3.39.
H udla tou QAtow (Auldrin) dev dAda&e ot oeAqvn. To Bd-
00 TOU Guw¢ Eytve To 1/6 Tou Pdpouc mou ixe ot yn.

Eikéva 3.40.
To koun( aokel GUvaun o0To Vepd Kai To vepd aokel Suvaun
010 Kouri,

Eikéva 341,
To nadi aokel duvdueic oto ndrwua. To ndtwua aokel duvd-
Ueg oto maidl.

|57
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Eikéva 3.42.
0 dAtne Tou Uoug omodyvel To £0apo¢ mpo¢ Ta KATw Kal
T0 £5ago¢ Tov ompwyvel mpog TNy avtibetn kateubuvon. Etor
0 abAnmic umepvikd ™ Paputnta kai umopel va aveBel ge

upoc uéxot kar 24 m.
b

Fy

=

Eikéva 3.43.
H yn aokel oto pido ™ Suvaun tou Pdoouc (W). To wmdo
aokel ot yn ™ duvaun (W). To toanedl aokel ato Ao ™
duvaun Fy To urdo aokel oto Toaned ™ dovaun Fy". Or Suvd-
uee Fy kat Fy' xouv ioa uétpa kai avtibeTeq KaTeuBUVOELS.

Aev éxel onuaocia mowa and T Suo SUVAUEIC ATIOKAAOUUE
dpdon kat mowa avtidpaon, apkel va Ouuduaote mdvta Ot
ouvuntidpxouv. Autd mou eivatr onuavtikd va Buudote sivat dtt
ol duo duvdaueic dpdon-avTidpaon ackouvTal MAvrote oc dUo
S10QOPETIKA cWUATA.

Ac avalnthooupe ta levyn dpdong-avtidpaong tTwv duvd-
MEWV TIOU aokouvtal ¢’ éva uhAo, To omoio Bpioketal oe npeuia
ndvw oTo TPanél (sikdva 3.43). Epapudloupe T OUVONKN LoOP-
poriag yia 1o pAAo: N ouvioTaugvn dUvaun TOoU AoKe(Tal 0To
uRho eivat undév. To Bdpog Tou upnlou (W) eElooppormeital
andé v KdBetn dVvaun (Fy) mou to Ttpamnsélt aockel oto WAAO.
Ot duvduelg autég €xouv (oa HETPA Kal avtiBeTeg KATeubUVOELC.
Qotdoo, dev amoteholv Lelyog Spdon-avtidpaon, didTL
npogpxovtat and tnv aAAnAemidpaon Tou pAAou pe SUo Sia-
QOopPeTIKA owuata: To Bdpog eivat n dUvaun mou n yn aokel
oT10 WANO, eV TNV KABetn SUvaun tnv ackel to TPaAMEll O0TO
uho. Otav duo owpata alAnAsrudpoulv, oTo €va aokeitat n
dpdon kat oto Ao n avtidpaon. H dpdon kat n avrtidpaon
eivat duvduelg mou aokouvtal TAvtote ot dU0 SlaPOopPETIKA
owuata. Xty sikéva 3.43 naplotdvovTal Ta owotd {euyn dpd-
ong-avtidpaong.

‘Eva phAo mégtel anmd tn punAd Kat Kive{talr mpog to £da-
@og. Ot BapuTikég duvduelg avdueoa oto WAAO Kat TN yn, TO
W kat to W é€xouv (oa pétpa kat avtibeteg kateubivoelc. To
Bdpog W mpokaAel v kivnon Ttou upnAou.

Mati n duvaun mou ackei To uNAo otn yn Oev npokaAel
™mv kivnon e yne;

H pdla tou pndou eivat moAU uikpdtepn amd ™ pdla g
ynG. Enopévwg, n adpdvela tou pnAou sivatl oAU UKpSTEEN TG
adpdvelag g yng. Etol, n doknon duvduswv (cou pgtpou mpo-
KaAel TOAU peyalUtepn peTABOAA TG TaxUtnTag Tou uhAou amd
mv avtiotolxn ™C yNng. H petaBoM tng taxUtntag e yng
elvat 600 TMOAU uKpr Tou de yivetal avtiAnmth. ‘ETol, N yn
TapapéVel akivnTn, evd To WAANO KIveltal mpog auth (sikdva 3.44).

Edapuoyég

MMowa duvaun avugwver To eAKONTEPO; Ta @TEPA TNG EAKAG,
étav yupiCouv, OoTIPWXVOUV TPOC Ta KATW Ta udpla Tou aspa
(dpdon). Ta uépla Tou agpa wblouv TNV EAlKa TPOC TaA MAVW
(avti®dpaon). H mpog ta TAvw OUVOANKA dUvaun TIOU AoKOUV
Ta uopla Tou agpa otnv £Aka, Adyetal duvauikh dvwon. Otav
n duvaukn dvwon e€lowbel pe 1O PAPOC TOU EAIKOTITEPOU,
auTtd urmopei va diatnendei oe otabepd UPoc. Otav n Suva-
Mk dvwon  yivel peyahdtepn Ttou BdApoug, TO eAIKOTITEPO
Kive{tal mpog ta mdvw.

Motwa duvaun avuyaver ta mouvhid; Otav Ta TOUMA TEeTOUV
Ta @TEPA TOUG Tailpvouv TETOLO OXAUA, WOTE VA OTIPWXVOUV
Tov aépa mpog Ta KATw (dpdon), ondte 0 agpag TA OTPWXVEL
npog Ta navw (avtidpaon).

lMowa Suvaun Kivel  aAAdler Tnv mopeia Twv agsponAdvwv;
Me ela@pd KAion TUAUATOG TWV QPTEPWV Tou agpormAdvou, o
agpag mou ouvavtd oTpgPeTal MPog Ta MAvw N TMPog Ta KATW.
‘ETol, o agpag aokel duvaun oto agpomAdvo Kal To avaykd-
Cel va aM\GEel mopeia. Xta shiko@dpa acpomAdva ol EAIKEG
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OTIPWXVOUV TOV agpa Tmpog Ta Tiow, omdte o a€pag TIG
OTIPWXVEL TIPOG Ta eumnpPog. Sta asgpuwdolueva agpomAdva o
oTpoBINoKvNTAPAS (Toupumiva) poupd aspa amd eumpdc Kal
TOV OTIPWXVEL TIPOG TA TOW. AuTdg PE TN oelpd TOU OTIPWXVEL
TO aePOOKAPOg urpootd (sikdva 3.45).

Mowa duvaun kivel ta mAoia otn 6dAacoa; Ta mhoia dladé-
TOUV TNV TIPOTIEAQ, N omoila Kabwg Kiveltal, OTMPWXVEL TO vepd
npog Ta miow (dpdon), omdte TO vePd TN OTPWXVEL TPOG TA
eunpdg (avtidpaon).

Eikdva 3.44.
To ufko Kweitar enedn éxet ko adpdveia. H yn mapaué-
vel akivnn enedn éxel ueydAn adpdveia.

- Mmopeic vo oxeptelc pe molov tedmo Oa uropovoe va xivnoel éva oe-
Q0mAGVO OTn OeMVY, Gmov dev vmdpyel atudogpatpa; [Toto ovuo Ba
aoxel ™ 0QAON %L OO0 TNV AVTIOQOON TOV ®LVE(L TO OEQOTAAVO;

- Mg ®wvovvtar oL TYEoVAoL €Ew amtd TV ATUGOEALQWL,;

Eikéva 3.45.
H kivmon tou agpomdvou unopel va gounveutel e T or-
Beia e Spdong-avtidpaonc.

\‘ou(ﬁ
Kai Biohoyia

Q

MNo¢ meTolv Ta amodnunTiKA ToUuAId

rari ta anodnuntikd MouAld, Onwg, T.X. Ol TMEAQPYOL METOUV O OXNUA-
Tioud V: H andvinon unopel va d06el ye am\fj @uokkA!l Ta @Tepd Twv
TOUALOV wBoUv Tov agpa mpoc Ta KATW. SUMGWVA PE Tov TPI(TO VOuo Tou
NeUtwva Kat o agpag omPWXVEL Ta TMouhld mpog Ta mdvw. ANAG dev eivat

pévo autd. O aépag mou wleital, ouvavtd Tov aépa mou Bpioketar amd
KATw Kat otpoPihifetal mpog ta mdvw. To avepxduevo autd pedupa eivat
loxupdTtePo TPog TNV TALUpd Tou mouAlou. ‘Eva mouli mou akoAoubsei, maip-
vel Tétola B€on wote va kepdioel emurmiéov avigwon amd 1o avodikd
pedua Tou dnuioupynenke amd To mponyoUuevo Kal oUtw Kabefhg. To
arnotéheopa sivat éva oufvog amd moultd va meTdel oe oXnUATIoNS V.

EpwTnoeIC

» Xpnoiyormoinoe Kal £QpAPHOCE TIC €VVOIEC TIOU SHAOEG:

H évvoia «AUvaun» - AUo oOnNpAvTIKEG SUVAHEIC OTOV KOOUO

1. Suum\ipwoe TIG AgEelgc mou Asimouv amd TO TOPAKATW Keluevo €10l WOTE Ol TPOTACEIG TOU
TMPOKUMTOUV va eival e€moTnUoViKd opbEg:

i. Ot duvduelg TPOKAAOUV @) METABOAT OTNV e TWV OWUATWV B) TNV e TOUG.
ii. OAeg ot duvduelg mou ep@avifovtar otn @eUoN £Xouv €va KOO XAPAKTINELOTIKO: gupavidovral
{1 (012 (o B\ METAEU BUO OWUATWY: AEUE OTL TA OWHATA wooerverees H SUvaun sivat ...

u€yebog Kat maploTdvetal wg

ii. Ta va ueAeToouuEe TIG BUVAUELS, TIC KATATACOOUUE Ot SUO KATNYOPIeg. Auvduelg TIou aokouvTal
KATA TNV oo U0 OWUATWV Kal SUVAUEIG TIOU ACKOUVTAL ATIO oveerceeerereree

EEE
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iv. H emunkuvon tou ehatnpiou eival ... pe tn dUvaun mou aockeltat ¢ autd. Tnv mapand-
v 1B10TNTA TwV eAatnpiwv TNV eKUETANAEUOUAOTE OTNV KATAGKEUN OPYAVWV HETENONG wwervost
R0V H povdda duvaung oto Alebvég ZUotnua Movadwv (S1.) OVOUATETAL .eeerenriens

elval n dVvaun mou aockei(tal and éva owua oe éva dA\o dtav Bpiokovral OF ...
Kat To éva Kiveltat 1 teivel va kivndel os ox€on pe Tto AANo. H diedbuvon e TPRNg eival
..................... MPOG TIC eTIPAVEIEG TIOU EPATTOVTAL KAl EXEL POPA TETOIA DOTE VA o OTNV
oAloBnon ™G pag empdvelag mavw oty AAAn.

vi. H Baputikiy d0vaun mou aockel n yn 0 éva owua OVOUAZETAL (YAVO) oo Tou owpatog. Ot
BapuTikég duvduelc eival TAVTIOTE e

ZuvOeon kar avdiluon duvaung - looppomia uAikoU onpeiou

2. Na Yapaktnploslc pe = TIG TPOTACEIC TWV OTMOIWV TO TEPLEXOUEVO eival EMOTNUOVIKA 0pO3 Kal uE
A QuTEQ TIOU TO TEPLEXOUEVO TOug eival eToTNUOVIKA AavOaougvo.

i. H kaoetiva tTng ekévag 3.27 ooppomel evid) ¢ auth ackouvtal tpelg duvduelg F; =5 N, F, =3
N kat Fo =5N.
i. ‘Eva UNKO onueio ooppotel ye tnv emnidpaon Tpwwv duvduewv otav: (a) H ouviotaugévn twv duo
duvduewv eivat avtiBetn g teitng. (B) H ouviotauévn Ttwv duo duvduewv sival (on pe v
TelmM. (Y) H ouviotauévn twv duo duvduewv €xel pEtpo dimAdolo g Teltng. (8) H ocuviotaugvn
OAwv Twv duvduewv eivat undév.
3. ZT¢ MAPAKATW EPWTAOEIC VA KUKAWOEIC TO YPAUMA TOU avTioTolXel oTn owoTh andvinon:

Stnv eikéva 327 n ouviotauévn Twv duvduewv 4 N kat 3 N: (a) sivat {on pe t0o Bdpog w NG
kaoetivag; (B) Eivat avti®etn pe to Bdpog w tng kaoetivag; (y) Exet wétpo dumAdolo tou Bdpoug
w Tng Kaoetivag; (8) Timote amdé Ta mapandvw.

4. SuunA\ipwoe TIC AEEelg mTou Asimouv amd ToO TMAPAKATW Keluevo €10l WOTE Ol TPOTACEIC TIOU
TMPEOKUTITOUV va eival emoTtnUovikd opHEg.

H tdon twv cwudtwv va avtioTékovtal oe OmoladNmoTe METABOAN TNG KIVNTIKAG TOUG KATAOTAONG
PNAYZ53 o [ [Eva owua ouvexiCel va MAPAUEVEL v N va Kwveital eUBUYPAUUA KAl  eoecoceerees
epdooV N OUVOAIK dUvaun Tou aoke(tat emdvw Tou esivat undevikn]. H pdla eivar 1o pé€tpo TNng
..................... evlog OWUATOG.

AUvaun kai petaBoAn TG TaAXUTNTAG. AUvapn Kai aAAnAemidpaon

5. 2TIQ MAPAKATW €PWTNOEIG VA KUKAWOEG TO YPduua N Ta YPAUUATA TIOU AVTIOTOLXOUV OTIC OWOTEG
AMavtNoELG:
(@) H dpdon kat n avtidpaon €xouv (0o uETtpo Kal avtiBetn @opd. (B) H dpdon kat n avtidpaon
aokouvtal oto Blo owua. (y) e kdBe dpdon avtiotolxei mavra ua avrtidpaon. (d) e duo owWua-
Ta ota ormoila ackouUvral n dpdon Kat n avrtidpaon, avrtiotolxa, n TAXUTNTd TOUg METABAAAETAL WE
Tov (S0 Tpdro.

» E@Apuooe TIC YVWOEIC OOU Kal YpAYe TEKUNPIWHEVEC ATIAVTAOEIC OTIC EPWTNOEIC TTOU OKOAOUuOOoUV:

H évvoia «AlGvapn» - AUO ONUAVTIKEG SUVAUEIC OTOV KOOUO

1. [Mowa eivat n kown aitia mou TMPEOKAAEl TNV MTWON €vOg AVTIKEWEVOU TIPOG TN yn Kat tnv Kivnon
™G oeAfvng ylpw amé Tn yn;

2. ‘Evag ouppadntig oou skppdlet tnv dmoyn: «Eva owua €xet Bdpog uovo étav Bpiloketal mdvw otnv
em@edveld TG yng, evw dev €xel dtav Bpioketal otnv em@dveld NG OEAAVNG». SUUMPWVEIG ue Tnv
droyny tou; Na eEnynoelg.

3. Na avagépsic Tpla mapadeiyuata supdviong g dUvaung NG TPPRAG Ot KIVACEIG TIOU TAPATN-
pouvTtal oTnv Kaénuepwn Zwn.

4. M ydéua Bpiloketal akivntn mdvw oto Bpavio cou. Na oxedldoelg TIg duvAuelg mou ackouvtal oTn
yOua Kal va avaQépslg amd Tolo olua aokeitat n kdbs ua. Na Tig katatdéeigc os duvduelg amd
enagn kat and andotaon. Na kdvelg To dlo oTnv MepiMTwon TMou Kivelg Tn youa Tpog pia Kateubuv-
on mdvw otn oehida Tou TETPAd(OU OOU TPOKEIUEVOU va ORNOElg Wa mpdtaaon.

5. Auo duvduelg pe dSlapopeTikd péTpa ackouvtal ¢ éva KiBWTo. Elval duvatdév va mpokUPel ouvi-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

1.

otauévn dUvaun tng oroiag to UETpo va eival (oo pe to undsv; Na dikaloAoynoelg tnv Amoyr oou
uE €va oxnua.

Avo maldid ompwyxvouv éva priaoUho. To éva aokel duvaun 400 N kat To AAAo SUvaun 300 N. H
ouvioTauévn duvaun Tou TpokumTel eivat {on pe 500 N. EERynoe mwg umopel va ocupBel autd.
SNV TMEONYOUUEVN €PWTNON, Told &ival n MEYIOTN T TNG ouvioTauévng dUvaung Tou Wrmopel va
eEaoknBel and ta nmawdid oto uraovlo; Mowa eivat n eAAXIOTN TWA NG OCUVIOTAPEVNG SUVAUNG;
2U0vOeon kai avdAluon duvauncg - looppotia UAIKoU onpeiou

Na avagépelg téooeplg Baolkég dlapopsg avdueoa otn udla kat to BApog.

STIG TPWTeg dekaeTieg Tou 2lou awwva mpoBAgmnetal Ott 6a dnuioupyndolv Ol TIPWTEG OLACTNUIKEG
arolkieg. Ot TWEg Twv ayabwv mpenel va ouvdgovtal Ye tn udla n pe to Bdpog Toug, Na attio-
Aoynoelg tTnv andvtnof oou.

EENynoe Ta MAPAKAT® @alvoueva e@apuolovrtag Tov MPWTo VOuo Ttou Neutwva:

a) Otav éva agpomAdvo ATIOYEIWVETAL, TA CWUATA TWV EMPBATWV «MEQRTOUV TPEOG TA TOW».

B) Otav o odnydg evég Asw@opeiou @pevdpel amdtoua, €vag 0pOlog emPBATNG «MEPTEL UMPOOTA.
y) Twdlovtag ta Bpeyuéva XEpla Pag ATOMAKPUVOUME TIG oTaydveg amd autd.

Ti evvooUue A€yovtag OTL n loopporia sival oodlvaun Me TNV Kivnon pe otadepry taxdtnrta;

AdGvapn kai petafoAl TnG TaxutnTag. Advaun kai alAnAemidpaon
Me Bdon tov Tpito véuo tou NelUtwva va gpunveloelg tnv kivnon: a) evég mhoiou B) evdég ehiko-
ntépou  y) evdg asplwdoluevou agpomAdvou.

SUupwva Je Tov UUBo, éva dhoyo yvwplle Toug vopoug Tou NelUtwva. Otav Tou eimav va oupel €va
KApo, apPVABNKE amMaAviwvtag: «edv aokfow OSUvaun OTO KAPO TPOC TA gurpedg, TOTE OUNPWVA HE
Tov TpiTto viuo Tou NelUtwva kat To KApo 6a aocknoesl dUvaun (oou PETPOU TPOG TA THOW. SUVETWG,
N OUVOAIKY dUvaun 6a eival (on pe To PNndév Kat oluPwva pe Tov TPWTOo vOouo Tou Neltwva To
Kdpo Oa mapaueivel akivnto». Tt 6a amavroluoceg ¢ autd to UdA\ov Tepiepyo AAOYO;

Mg e&nyeic to yeyovdg Ott ot abAnTég Twv aAudtwyv matolv yepd oTo £3a(og TPV amd Tnv Tpay-
JaTOTONoN TOUG;

‘Eva ouppadntig oou oTékeTal oTo mdtwua. Moleg duvduelg tou aokouvtay Exouv autég ot duvd-
pelg {oa p€tpa kar avriBeteg kateubuvoelg Amotelouv Celyog dpdon-avtidpaon; Na aitioAoynoelg
TNV andvinon oou.

‘Eva uhAo toopporei nmdvw oe éva oplldvtio tpamédl. Moleg duvduelc aockouvtal oto pnAo; Motwa eival
Ta levyn twv duvduewv dpdon-avtidpaon;

‘Eva peydho @optnyd kat éva ukped IX autokivnto cuykpouovtal HETW-
mkd. a) Na ouykpivelg TIg SuvAuelg TOU aokKouvTal OoTa duo OXAua-
Ta katd n didpkela Tng ouykpouong. (B) e moto Oxnua mapatn-
peitat peyaAUtepn uetaBoAnl tng taxumrag Na attilohoynoelg TIg
amavTtoelg oou.

‘Evac padnthig ouvdéel 8Uo SuvaudueTpa Kal KAVEL To Teipapa Tou
Qaivetat otn dumAavny €ikova. Ao TIG evOeiEel TV SUVAUOUETPWV
Kat and TIg Kateubuvoelg Twv SuvAuewv ouumepaivel OTL oxUst o
TpiTog viéuog tou NeUtwva. Eivat owotde o ouloylopdée tou; Nat i
Oxt kal ylati;

ONON.WiKS

H évvoia «AUvapn» - AUo ONUAVTIKEG BUVAUEIGC OTOV KOOHO
‘Eva shatfplo erunkuvetat 3 cm dtav aokeitat mdvw Ttou uia duvaun 12 N.

(a) Méoo 6a emunkuvOel av tou acknBei duUvaun 20 N; (B) Mdon dUvaun mEEmel va Tou aocknOel
yia va auvénbel to unkog Tou katd 10 cm;

EEE
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10.

11.

12.

13.

2UvOeon kair avdiluon duvaung - looppomia uAikoU onuciou

>ty ekéva 322 ta duo madid ackouv duvduelg F; =60 N kat F, =115 N pe @opd mpog ta de€ld
Kal Ta GAa duo duvduelg F; =85 N kat F, =70 N mpog tnv avtibstn katedbuvon. Mdon sivat n
ouviotauévn Twv duvduewyv; Mpog mola katevbuvon Ba kivnbel o KPIlKog;

> évav Kpiko ouvdgovtal duo vruata. Méow Twv vNudTtwv aockouvtal oTov Kpiko duo SUVAEIS pE WETPA
Fi=4 N kat F, = 3 N. Mdon eival n ouvolikr) SUvaun ToU AOKETal oTov Kpiko, tav oL duo SUVAUEIG EXOUV:
(a) Bla katevBuvon, (B) avtiBetn katevduvon, (y) oxnuatiouv ywvia 90°%

Auvo duvdueic F; kat F, éxouv to 810 pétpo 10 N. Na Bpebel ypapikd n ouviotauévn Toug, av ot
duo duvduelg €xouv Koo onueio s@appoyng kat oxnuatiCouv upeta&U toug ywvia: (a) 0° (B) 45°
(y) 60° (d) 90° (g) 180°.

Fi
3to dumhavé oxnua maplotdvovral  emntd / ‘Fa\o

duvduelg. Na oxedidoelg Tig Suvduelg Tou

efvat avtibeteq otiq Fy, F, Fs OU Suvduelg T

F, kat F5 éxouv onueio epapuoyng to A Kat E

ol duvduelc Fg kat F; éxouv onueio spap- Fs

poyng to B. Na Bpeig ypapikd mn ouviota- A__~— B Fo
MEVn TOUG Kal va UMoAoYI(OElg TO UETPO TNG. F4

> éva avrtikeluevo aokouvtal duo duvduelg. Mia opildvtia pe PETPo 6 N Kat pia Katakopun He
pugtpo 8 N. Na Bpelc To METPO Kal TN SleUBuvon TNG OUVIOTAUEVNG TWV SUO SUVAREWV.

‘Eva ukpd éAknbpo TtpaBfiétar uye €va okowi mou oxnuatilel ywvia 45° 1]
pe To opldvtio €dapog. Méow Tou okowloU aoke(tal ato EAKndpo uia
dUvaun F = 50 N. Na avaldoeic tnv F o éva olotnua optldvtiou Kat
katakopupou dgova. Na mpoodiopioelg ypapikd ta HETpa Twv dUO OUVL-
OTWOWV BUVAUEWV.

‘Eva autokivnto pdlag 1000 kg kive{tat ye otabepny taxutnra 50 km/h.

Moo eivat To pé€tpo NG ouvioTauEvne dUvaung TOU ACKE(Tal o auTo;

‘Eva BBAlo duoikng eival akivnto mdvw oto tpamsll. Av TO OTIPWEEIG UE TO XEPL Oou, YAIOTPAsl
nmdvw oTo TPaméll Kal oTauatdel

a) MNwg e&nyeic ot to BRAI0 Mapapével akivnto Tplv acknBel oe autd n dUvaun amd To XEPL Cou;
B) Mat{ to BBAlo Kiveital dtav TO OTMPWXVEIS ME TO XEPL OOU;

y) Mg eEnyeig o1t 1o BBAl0 TeAkd Oa otauatiosl, Otav TAYEIS VA TO OTPWXVELS;

8) Kdtw amd molec ouvlnkeg to BRAi0 Oa kivnbel pe otadepry taxdtnta;

‘Eva kouti( udlag 2 kg Bploketal oe opldvtio ddmedo Xwpig TPIPREC KAl Tou aoke(tal uia otadepn
opwlévtia duvaun F pe pé€tpo 10 N. Mowa amd Ti¢ mapakdtw mpotdoelg eivat owoth: To kKouti Oa
, , , m , , m . )
KivnOel ue (a) otabepn Taxutnta 5?’ (B) otabepn Taxutnta 20 5 (y) uetaBaAAduevn taxuinta.

>ty ekéva 322 ta duo madid mpog Ta de€ld aokolUv duvduelg F; =125 N kat F, = 50 N, v ta
duo madid mou TpaBoulv Ta oxowld TMPog Tad aploTepd, ackouv duvduelg F; = 100 N kat F,. YmoAd-
yioe 10 MEtpo NG Fy av o Kpikog mapaugvel akivnrtoc.

O kpikog ToOU TaPLOTAvVETAlL OTO OXNUa eivat
Seuévog pe duo vAuata kat oopporel. Av n
dUvaun tou BApoug Tou aokeltal otov Kpiko
€xel MEtpo 6N kat n dUvaun F; mou aokeltal
arné 1o opldvtio vAua sxet pétpo 8 N, va
npoodloplotel 10 pETPo NG duvaung F, tou w
aokeitat and to dANo vhua.

Me Tn Bondsia evég oxowioU aokeital pa otadepr opldvtia dUvaun os éva KIBWTIO TOU Kiveltat
eublypauua Kat ouaAd mdvw oe Tpaxu oplldvrio ddmedo. Av 1 duvaun Tou Bdpoug Tou aokeltal
oto KIBWTIO €xel pétpo 200 N kat n duvaun g tePNg 80 N: (a) Na oxedidosig OAeg TG duvad-
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14.

15.

16.

MEWG TOU aokouvtal oto KIBWTo. (B) YmoAdywoe to METPO TNG dUvaung Tou aokel To oKowil Kat
NG ouvioTauévng SUvaung tou aokel To £3agoc.

Advapn kai petafoAl TnG Taxutntag. Advaun Kai aAAnAemidpaon

Amé éva vAua kpeudue opaipa Bdpoug 5N, onwg desixvel n dmhavh eikdéva. Na pre———
oxedldoelg Kat va uroloyioelg ta pETpa Twv duvAUEwV, Tou ackouvtat (a) ot
ogaipa, (B) oto vAua.

‘Eva kiBwtio Bdpoug 20 N wooppormel mavw o éva tpansll. (a) Na oxedidoelg TIg
duvduelg Tou ackouvTtal OTo KIBWTIO Kat va umoloyioelg ta pétpa toug. (B) Na
umohoyioelg To pETPO TNG dUvaung Tou aokel TO KIBWTIO OTO TPATEQ KAl va
™ oxeddoelc.

‘Eva mawdi oto omoio aokeitalr Bdpog pétpou 40 N, otéketal oe ua Juyaptd umdviou. H Tuyapld
autn eivat ouolaoTikd éva duvauduetpo kat sivat Babuoloynuévn oe N. (a) Mowo eivat to pétpo
Kal mola n kateubuvon g duvaung mou aockel n fuyapld oto mawdi; (B) =tn ouvéxela to madi
naipvel ota xépwa tou éva yatdkt Bdpoug 10 N. Mola eival twpa n &vdelEn g Cuyapldg; (y) Agou
To madi apnoel To yatdkl, €PXETAL O TIATEPAG TOU Kal ToV TIEEl OTOUG WUOUG TPOG TA KATW HE
pa duvaun uétpou 60 N. Mowa sival twpa n €vdelEn e Juyapldg;

o0u U0 U0 Ooouou

Q

7

NEPIAHWH
Ot duvduelg mpokaAouv: (a) petaBoAn) otnv TaxUtnta Twv cwudtwv 1 Kat (B) v mapaudpPwor Toug.
Ot duvduelg eupaviovtal mdvia wg Cevyn Katd Tic aAAnAemdpdoslg UETAEU TWV OWUATWV.
Ot duvduelg dlakpivovtal oe duo Katnyopieg: amd emagn kat andotaon.
Ot duvduelg eivar dlavuopatikd ueyson. ‘Exouv UETPO Kal KateuBuvon.

Bdpog ovoudletal n BapuTikh dUvaun Tou acke{tal ¢ éva owua amd T yn. To Bdpog alAdlet amd
oMo o€ Tomo.

H Ttopn eivat n d0vaun mou avTioTEKeTal OTnv Kivnon duo cwudTtwy, Tou Bpiokovtal ot emaeh.
Suviotapévn eivar n dUvaun ekeivn mou Tpokalel Ta (Sia amoteAéopata pE TO OUVOAO TWV ETL-
pMEPOUG SUVAUEWV TIOU AOKOUVTAL O €va CWud.

Adpdvela eival n tdon Twv CWUATWV VA AVTIOTEKOVTIAL OE OTIOLAdNTOTE METABOAY TG TayxUtnTdg TOug.
MowTog véuog tou NelUtwva: «Eva owua ouveyxilel va mapauével akivnto N va Kiveital subdypauua
Kal ouaAd, epOoov 1 OUVOAIKA SUvaun Tou aokeitat o autd eivatr undgvs.

Eva ulikd onueilo ooppomel dtav 1 ouvioTapévn Twv SUVAUEWV TIOU aokouvTal og autd sivat pundév.
MdZa sival To pétpo NG adpdvelag evdg oduatog. H pdla kébe owuatog eival (dla oe orolodn-
mote PEPOG Tou XUumavtog Ki av Bpebel. H pdla evdg owuatog eival puéyedog SlapopeTiké amd To
Bdpog Tou.

Tpitog véuog tou NeUtwva: «Ot Suvduelc supavitovtal mdvtote avd Cedyn. Otav €va obua aokel
duvaun o éva AAlo, TOTe Kal To OeUTEPO OWUA aoKel OTO TPWTO dUvaun {oou pETpou Kal avti-
0etnNe Popdc».

BAZIKOI OPOI

Advaun SuvioTaugvn Mpwtog vouog Ttou Neutwva
MetaBoAn taxutntag SUVIOTWOEG Apdon-Avtidpaon
Mapaudpewon loopportia Tpitog vduog Tou Neltwva
ANNnAeniSpaon Adpdvela

Baputikp dUvaun
Bdpog




Ha pikpn igropia

To 1912 10 moAutedéq umepwkedvio Titavikog &ekivnoe To mapOevikd Tou
ta&id1 amo tn Bpetavia mpog tnv Apgpikn. Metd amd TPOOKPOUOn GE MAYO-
Bouvo, to mAoio BuBiotnke votiwg tou Kavada. To vaudyio auto, to mo
MOAUVEKPO OTNnV 10T0pid, otoixice tn {wn oe 1520 dtopa.

To 1985 10 vauayio tou Titavikou avakaAu@Onke oto Bubo tou wkeavou
og BaBog mepimou 4.000 pétpwv pe tn Bonbela pun emavdpwpévou umoBpuxiou
oKAPOoUG.

0 Titavikog gixe oyko 137.000 m* kan pada 46.000.000 kg. MeAstmvtag autd
To Ke@AAaio Oa paboupe va mpocdiopioupe Tnv mieon TOU veEpou oto Babog
TOU vauayiou, Tn duvapun mou dokoUce to OaAdcoio vepd oTO MAOIO, EVW AUTO
€nieg, KAOWG emiong mMOGo HEPOG TOU MAoiou ntav BuOiopévo oto vepo.

ITo KEQAAaio auto:

- Oa npooeyyicoUHE TIGC £VVOIEG TNG USPOOTATIKNAG MiEONG, TNG ATHOCPAIPI-
KNG mMiEong KAl Tng Advwong.

- Oa peletnooupe tTn HETAdOON TWV MECEWV OTA PEUCTA, TNV apxn Tou Apxi-
pHNén yia tnv dvwon ka1 tn ouvOnkn mAguong.
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Eikova 4.1.
Otav o xiovodpduog yonowomotel xiovonédida, Ta nédia Tou
8¢ BubiCovtar 0TO YIGWI.

\‘OIKI"I
8" kai Texvoloyia)

Eikéva 4.2.
Ta gopmyd mou yonowonolouvtat yia T uetapopd ueydAwv
poptiwv xouv moAAd kat gapdid eAaotikd. Me auté Tov Tp-
no auvédvouv To uBadov e emedveiag TNV oroia ackouv
™ duvaun.

MEZH KAl AYNAMH: AYO AIA®OPETIKEZ ENNOIEZ

MoANég opég Ba €xelc mpoomadnoel va PRadioeig mdvw o
éva maxy oTpwpa amnd xiévi. AuokoAeUeoal, Ta marnouTtold oou
BouhidZouv. AvtiBeta, mapatnpeic TOUg XlOVOdPAOUOUG va
Kivouvtal pe Aveon mdvw O autd QOPWVTAG Ta XLOVOTIESIAG
Toug Ta orola gxouv Papdld méAuata (skéva 4.1). To S0 éva
MIKPS emBatnyd autokivnto Boulidlet otn Adomn | otnv duuo,
eV Ta eBIKA auTokivnta (tdim) ta omoia gxouv eapdld AdoTtixa
uropoUv va Kivouvtal pe dveon. Mapatnpivtag MPOoeKTIKA Ta
Mapandvw @AVOUEVa, SIATOTWVOUNE OTL N TIAPAUOPPWON UIAC
srmupdvelag dev eEaptdrtal poévo amd tn dUvaun Tou aockeitat
oe authy, aAAd kat and to euBaddv g empdvelag oty orola
aoke{tatr n duvaun.

Av katadubolue péoa otn OdAacoaq, os KAMwG peydho Ba-
fog, 1 av avéBouue éva PBouvd, Ba aiobavbolue mévo otTa
auTld. Tu mpokalei autd Tov mdvo; MNa va meprypdPouue Pavo-
peva Onwg autd, xenowdorolouue tTnv €vvola tng mieong.

Eidaue oto mponyoluevo kepdlaio OTL ol duvduelg eival
duvatdv va TPoKaAéoouv MapaudpPwaoT OTA OWUATA 0Ta oroia
aokouvtat. O xiovodpduog mou @aivetat otnv sikéva 4.1 eivat
akivntog. H dUvaun mou aokel oto £€dagog looutal ue to Bd-
po¢ Tou. Ouwg To PEyebog TNG TMAPANdPPWONS TOU XLOVIoU
(dnAad”n 1o méoo PBoulidlouv Ta maAmMoOUTOld TOU OTO XIOvi),
ektég and Tt dUvaun, eEaptdral kat and to guBaddv g erm-
¢dvelag otnv omoia auth ackeitat. O X1OvodPOUOG POPWVTAG
XloVoTiESING, Ta omoia €xouv peyalUtepn em@pdvela and Ta
kolvd manoutola, av kal &g JeTaBdAAel TN SUvaun mou aokel
oto Xévt (€dapog), mapdha autd, mpokaiel 0 autd upikpdTE-
pn napaudpewon. Téte Aéue OtL n mleon oto X1ovi eival KO-
Tepn. To S0 oupPaivel kat pe ta EApPdd AQOTIXA TWV AUTO-
KWATWV (skéva 4.2).

T1 gival nison;

Micon ovopdloupe TO mTMNAIKO TG dUvaPnNG TIOU AOKEiTal
KdOeTa oc piIa smQAveia mMPog To cuUBaddév Tng empdaveiag
AuTAG.
duvapn mou ackeital KAlsta otnv em@daveia

migon = 7 Z
n eupadov em@aveiag

|65



OYZIKH B” T'YMNAZIOY

Eikova 4.3.
0 oakiong umopel va EamAavel e dveon ndvw oty emod-
vela Twv Kap@iwv. Mropeic va e€nyroeic yiari:

Eikdva 44.
H mvela aokel duo duvduelg: (a) ato ddyxtudo: v F kat (B)
otov nivaka: F. F = F. H emodveia enagrc mvelac-6GyTulou
elvat Apq, kKat mvelag-nivaka evat Ay,
AMG Ay, = 400 Ay

Enouévwg p,r:L Kat p, = A,F
] il
P _ A e
L=—==400 = P, =400 Px
P A, ¢

Eikéva 4.5.

MnAai{ Maokd) (Blaise Pascal) 1623-1662
Mabnuatikdg, uotkde kat pi\doopog mou &lnoe ot MaMia. Eyi-
Ve YVWOTOG KUOIWG Yia TIC UEAETEG TOU aTa wabnuarikd ol omoieg
agopovoav TIC mOAVOTNTEG. ST QUOIKI UEAETOE TO €0yo TOU
TaAAaiou kaBac kai Tou Topikéhl Kat Snuooicuoe moAMEC onua-
VTIKEG €0Yaoie¢ 0e OYéon lie TIG ISIGTNTEG TWV PEUTTAV.

B 6

XpNoWonolwvTag Hadnuatikd oUuBoAa ypA@ouus:

F
P=3 (4.)

oérou F, eivat 1o YETpo NG OAKAG dUvaung Tou aoke(tal Ka-
feta oe em@dvela euBadou A.

Kdbe @opd mou xpeldletal va KPEUACEIC MIA AVAKOIVWOoT
OTOV avT{OTOLXO TvaKa Tou UTIAPXEL OTO OXOAEl0 | 0TO dwHd-
TI6 oou xpnoworoleic mvéleg. Exeic avapwtnei yiati: Av 6éxl,
ag oke@toUue pall pye Bdon ™ oxéon 41. Me to X€pL OoOu
aokeic dUvaun oto KepdAl g muvélag. Onwg pddaue Suwe
OTO Tponyouusvo Kepdhato, To XEPL oou Kal n tvela aAAnAe-
mudpouv, emopévwg Kat n miveéla aokel oto XEpL cou avtiBetn
duvaun. H tuvéla teAikd aokel duo duvduelg. Mia oto &dé-
KTUAO oou (F) kat wa otov mivaka (F'). Ot duvduelg auTég
gxouv oxeddv (oa pétpa (ewkdva 4.4). H srupdvela enapnig e
mvélac pe To OAKTUASG oou (kepdht tng Ttuvélag) A, eival
nepimou 400 @opég ueyalUtepn amd tnv erupdvela enagng
A, ™g mwédag pe Tov mivaka. XUupwva pe TN oxéon 41, n
nieon P, mou 3€xetar o mivakag amdé v mvéla eivar 400
Popég ueyalUtepn and tnv rmieon P, mou d€xetal to dAXTUAS
oou. ' autd n mvéla diewodlel oTov Tvaka kat Oxt OTo
BAXTUNS ocou. MevikdTepa, N Tieon TMoU SEXeTal HIa EM@PAvEIA
eival Téoo peyalutepn 600 peyaAuTtepn eivar n dUvapn mou
aoKeiTal KAOETA 0€ AUTA KAl 000 UIKPOTEPO €ival To suRadov
™G.

Movddec tnc nisonc

H mnieon eivat mapdywyo uéyebog, smopévwg Ol POVASES
mpokUmnTouv amnd Tov oplopd Tne JEéow Tng oxéong 41. >to
dledvée ovotnua povadwv (S.), n povdda tng duvaung F eivat
to N kat Tou eupadold A g em@dvelag To m2 Apa, 1 HOV4-
da g mieong Ha eivar To % H povéda auth Aéyetat kat
Pascal (Maokd\) mpoc T tou FAAAou paénuatikoy, puoikou
kat euoodpou MrAall MaokdA (skéva 4.5), dnhadn:

MoAU ouxvd xpnowormoleitat kat to kP, (Kihomaokd\) mou
tooutat ue 1000 P,.

MoANég (oOpEg OTnN YAWOOQ TOU XPENOLUOTOIOUUE OTNV Ka-
Onuepvl pag Cwn, ouyx€ouue T dUvaun Me Tnv Tieon. Xt
(QUOIKN TIPEMEL va elpaote TOAU TPOOEKTIKO( KAl va pn Xen-
ooroloUue to €va péyebog avti tou dAAou. H dlvaun kat n
riieon eivat dUo SlapopeTikd QUOIKA PeyEdn. H duvaun €xel
katevbuvon, sival diavuopatikd uéysbog kat upetpiétat oe N,
ev 1 tileon dev €xel kateuduvon, dev eival dlAVUOUATIKO HEYE-
00g. H migon ek@pdalel Tn dUvaun TMou aoKeiTal KABeTa oTn
Hovada em@dvelag Kai PETPIETAI OF 7 .
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~_ApaoTtnpidéTnTa

léon mnicon aokeic otav otékeoal oto £6a-

@oc ue ta SUo N Ue To Eva Moo

» YroAdyloe 1o Bdpog oou oe N.

» Znueiwoe o éva xapti To TEplypapua
TOU Tamoutalol cou.

» Zxedlaoe éva opboywvio Tou va Exel
nepimou to (d10 gupaddv pe TO mMEPI-
YPauua.

» YmoAdyloe tO £uBaddv TOu Og TETPA-
YOVIKG pétpa.

» Me Bdon tov oplond Tng Tieong, BpPeg
Vv migon mou aokelg oto £5agog.

MINAKAZ 4.1.
Ol AIA®OPEX AYNAMHZ-MIEZHZ
Advapn Nigon
Advuopa Acv eival didvuoua
Movddeg: N Movddeg: %

MINAKAZ 4.2.
H KAIMAKA TON MIEZEQN XTON KOZMO MAZ
Tomog Nigon oe Pa
Kévtpo tou HAlou 2x10'®
Kévtpo e e 4x10™
Méyioto BA8og Twv wkeavdv 108
Migon oty atpéopapa e APEoditng 9x10°
WnAd takolvia 0TO mATNuA 108
A&oTixo autokwATou 210°
MNison Tou atpoopapikoy agpa oty em@dvelad ™e dlacoag 10°
v kopue Tou ERepeat 3x10
Apmplakn mison 1,6x10*
Migon Sduvatoy fyou 30
Migon acBevouc Hxou 3x10°
Mgyioto Kevo (mou meTUXaue TEIPAMATIKA) 10
\\ou(ﬁ

8" ka1 Texvoloyia, Biohoyia kai kadnuepivi {w

AdGvapn kar migon

e TOMEQ €PAPUOYEG OTNV KaABNnuepv pag Cwn emdlwkoude va €xouue AAAOTE UIKPEQ Kal AANoTe peydheg Tué-
oelg. EAéyxoupe tnv miieon mou Sgxetal pia erugdvela Oxt YEow NG dUvaung Tou aokouue, aAAd Kupiwg usow

Tou gupadol Tng erupdvelag enagng.

Mikpy em@dveia sma@Ag-ueydAn mison: To cwpa KOBetal
Nna va komel upia eredvela, mpénet va dextel peydAn mieon kat 6xt V. aokndel ¢ auth
peYAAn duvaun. 't autd ta paxaipta kat ta PaAidia €xouv Wikpn empdveld, WoTe V' aokouv

peydAeg TUEOEG KAl va KOBouv eUKoAa.

» Extiunce to eufaddv g x6Yng evog Pahdlov, HETODVTUS TIS AVTIOTOLYES OLOTATELS TOV.
» YmoAdywoe Ty mieon tov PoaidoU oe €va @UALO yaTl, av 1 dUvaun Tov aoxelc og aUTo

®0Bmg 1o yonowomotelg ivar 10 N.

MeydAn em@dveia-pikpn micon: 3¢ Boulidlel

Ta Bapid oxAuaTta, OMWG TA TAVKG KAl Ol WMOUAVTOlEG, Kabweg kat ta Bapld Iwa, onwg ta maxudepua (sAépa-
I — VTEG, PIWVOKEPEOL, MMOMATAMOL) Yia va Wropouv va Kivouvtal Xwpig va Boulidlouv oe

£da.og.

» YmoAdywoe tmVv mieon mov aoxel 0to €d0pOC.
> SUYXQLVE TN UE TNV TlEON TOV €0V CQLOREIS OTO

HoAakKd Aaomiwdn £5A4pn, Ba mMPEEmnel va aokoUv UIKPES TEoelg. U auTd Ta TAVKG Kal Ot
MTOUAVTOZeg dlaBétouv gpmUoTpleg Tou amotelouvTal and peydAeq UETAANIKEG erugd-
veleg, evw Ta maxUdepua ToAU peydha méluata. Me autd tov tpdmo ta RApog Kata-
véueTtal og peydAn erugdvela ema@ng Kat n rieon oto £€dagog sival ToAU uIKEN.

»  Avalitmoe Thnoqoieg Yo To PAEOS %Al TIG
dLaoTdoelg Tov TEALATOS EVES QLVOREQOV.

Ol oxedlaotég dlaotnuomloiwv Tou mpoopilovtal va mPooedaloTolv OTh
oe\fvn /| o AAN\oug MAavATeG Ta £POodIAlouv He el8IKA MOAAKA TEAUATA peyd-
Aou eupadol wote va un Bubifovtal oe dyvwota eddon.
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Eikéva 4.6.
H nigon Tou agpa mou avanvéouv ot Sute¢ pubuileTar katdA-
Anka, date va e&ioopponel ™V USPOTTATIKN TiEaN TOU VEOOU.

Eikova 4.7.
¢ petpdue ™V udpooTariki micon.

(a) Otav n ehaotikn ueuBodvn PpiokeTar ekTAC TOU UYPEOU,
0T TO UYp0 0Ta BUO OKEAN Tou owAnva Boioketar oTo idio
Upog. St ueuBodvn dev aokeitar migon. (B) Otav n ueuBodvn
Tonofetndel 0To UYG, TOTE TO UYPG MoU PoioKETAL OTO OKE-
Aog mou ouvdéetar ue ™ ueuBodvn PBoioketal ge WIKOOTEPO
Upog. Xtn uewPodvn aokeitar migon. H Siapopd otdbung tou
uypoU mou PplokeTar oTov OwARva «eTpd» TNV USPOOTATIKA
nieon ot ueuBodvn.

Mieon twv pEUOTWV

To AASL, 1o metpélalo, To MEAL, O agpag sival peuotd. Peu-
oTd ovoudlouhe Ta oWUATa Tou dev €xouv O0TaBepd OXAUQ,
aA\d mnaipvouv TO OYAUa Tou Boxelou o©TO ormoio Tomnole-
ToUvtal Ta peuotd owuata eriong €xouv Tn duvatdtnta va
péouv. Ta mo kowd peuoTtd eivat To vepd Kat o agpag.

Otav éva peuotd Bploketal os oopporia, Télel kKA em-
¢@dvela pe tnv omoia Bpiloketal oe emnagn. ETol 1o vepd dtav
Boutdue ¢ autd 1 o ATUOOPAIPIKGG agpag miECouv Ta TUPMA-
va TV auTiv pag (sikéva 4.6). H mison auth mpokalel to
aiodnua tou mdévou ota autid pag étav aveBaivouue oe peyd-
Ao Uyog otnv atudopaipa N otav kataduduaote oe UeYAAo
Bdbog otn 6dAacca. H mieon mou aokel éva uypd mou Loop-
poriel ovoudletal udpooTaTIKA Tiieon. H mieon mou aokel o
ATUHOOPAIPIKOG agpag ovoudleTal aTHOOPAIPIKA TiEON.

4.2 > Ydpooratiki micon

Mou ogeEifsTal n udPOOTATIKA Nigon;

H udpooTatikiy micon o@eileTar otn BapuTtnTa.

‘Eva uypd mou Bploketal péoa oe doxeio AOyw Tou Bdpoug
Tou Tuéel tov Twluéva tou doxelou. Mdon eivar auth n udpo-
otatiky mieon; Epdoov 1o uypd 1oopportiel, N dUvaun mou aoke(
otov mubuéva tou doxeiou tooutal pe to BApog Tou. Emoué-
vwg, n Tiieon olugwva pe Tov oplopd Tng (oxéon 4.1) sival
{on ue to TNAiko Tou Bdpoug Tou uypoU TMPOG TO gURAdOV
Tou TUBuEva p=%. Av eixaue TN Suvatdtnta va HETAPEPOU-
pe éva kAelotd doxelo yeudto ue vepd amd v empdvela
g yng otnv em@pdvela t™g oeAnvng, 6a darotwvaue OTL N
UdPOOTATIKA Tileon oTov Twuluéva Tou €xel Tn mepinou 6
QOPEG MIKPATEPN amd TNV T TG otnv ermedveld g yneG.
Auté ouuBaivel yiati to Bdpog Tou vepou oTn oehfvn eival
6 PopEc UIKpSOTEPO amd To BAPOg Tou OTNn yn.

MEtpnon udpPoOOTATIKAC niEcnc

Ta dpyava pe Ta omola UETPAUE TNV USPOOTATIKA Tiieon
ovoudlovtal pavépetpa. ‘Evag TUMoG PAvouETPou, OTwg autd
TIOU XPNOLUOTIOIOUUE OTO EPYACTAPIO PUOIKAG, ElKovileTal otnv
elkéva 4.7. Me TO UMAVOUETPO METPAUE TNV TEON TOU AoKe(Tal
oty emedvela wag eAaoTikAg uepBpdvng, v omnoia Bubilou-
ue péoa oto uypd. O owhAvag tinou U mepiéxel udpdpyupo
f kdrow A&A\o uypd, ouvhlbwg A&dL H Sapopd Uyoug Tou
uypoU ota 8Uo okéAn Ttou owAfva eivat avdhoyn tng udpo-
oTatikAg Tieong.

NOuoc tn¢ udpootatikNg

EiSaue 61t n udpootatiky micon ogeiletal otn BapldtnTa.
2N QUOIKA OUwG, eKTOG amd TIG AITEQ TWV QAIVOMEVWY, UAG
evALAPEPOUV KAl Ol OXECEIC TIOU OUVIEOUV TA PUOIKA UEYEO.
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Me noia dAAa @uoikd usygdn oxetiletat n udPOOTATIKY Tiie-
on Kat Ue rmolov TPOMo OuvdgeTal WE aUTd;

Ma va anavtiooups ota mapandvw £pwTtAuata, 6a XEnoluo-
TMOOOUPE TNV gumelpia pag kat Ba kataguyouus oTto melpaua.

Yépootatikn nieon Kai npocavatoAIouoC

H udpootatikn mnicon eEaptdrai andé TOV MEOOAVATOAIOUO
™G empdvelag mou eivat BuBlouEvn oTo UyEG;

BubiCouue ™ peuBpdvn oe oplopévo BAadog Kat ueTaBdAlou-
ME TOV TPOOAVATOAIOMS TNgG, yia mapddelyua, amnd opildvtia
(elkdva 4.8a) Tnv TEPLOTPEPOUME WOTE va Yivel KAtakdpuen
(ewdva 4.8B). Mapatnpolue 4OtL 1 €vOElEN TOU MAVOUETPOU de
puetaBdMAetal Zuunepaivoupe 6Tl n mieon esivar aveEdptnn
TOU MpooavatoAlopoU tng emedvelag e uepBpdvng. Ta uypd
aokouUv micon Tpo¢ KAOe KateuOuvon.

Yépootatikn nieon Kai BAOOC

MoANég @opég, dtav KoAhuunmdg otnv moiva Tou KOoAupBn-
mpiou | omv 6dAacoa, cou apgoel va KAvelg BouTiég. Ala-
motwvelg ott éoo o Babid Boutdg, téoo ueyalUtepn Tiieon
aiobdveoal oT autid ocou. Ymobételg Ot n mieon auEdvetat
hue To BdBog Tou uypou. WG eEaptdrat n migon and to Bd-
Bog; MNa va eAfyEelg v undbeon oou Kal va Arnavtioelg oTo
epWTNUA oou, Katagelyelge oto meipaua. Bubileig oto uypd
™ ueuBpdvn Tou uavouétpou ot didpopa BAON kal PeTPAQ
v avtiotoxn mieon (skkdva 4.9).

Alariotvele 4Tt n udpooTaTIKR Tieon aufdvetar avdloya
pMe TOo BGOoOG.

—_ApacTtnpidéTnTa
Y34Tiveg TpoOxIEQ
» [éuoe pe vepd éva MAAOTIKG

doxelo.

» TomoBgétnoe TO doxelo mAVW
oto Opavio oou, DOTE O TUO-
uévag Tou va PBpiloketar oe
Upog amdé Tnv em@dveld Tou
{oo pe to UPog Tou Soxeiou.

» Me wa kapgitoa dvoiEe tpuneg oe didpopa onueia tou doxeiou
mou Bplokovtat mdvw amd 1o Mod Tou UPoug Tou.

Mapathpnoe tnv andotaon otnv oroia ektofelovTal oL MIBAKEG
Tou vepoU mdvw otnv empdvela Tou Opaviou.

Tt dlaMOTWVEIG;

lMooomndénoe va epunveloelc TIC OlATIOTWOEIC CTOU.

Yépootatikn nieon kai €i50¢ vypou

e duo dlapopeTiKd uypd oto Blo BABog n UdPOCTATIKA
niieon eivat n ©a N SLAPOPETIKN;

Maipvoupe duo doxeia, €va pe KABAPOS owoTVEUUA TIOU EXEL
TUKvéTNTA Py = 800 r—n% Kat To AA\o pe ahatdvepo TUKVATNTAG

Puar = 1.600 %% MeTtpdue TNV UBPOOTATIKA Tiieon oto (Blo Bd-

Eikéva 4.8.
H emodveia Boioketar oe Bdbog h kai eivat: (a) opildvria, (B)
KatakGouQn.

Eikéva 4.9.
Je dimAdoto BdBog Exouue SimAdoia USPOOTATIKY TIEDN.

B
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0og kal ota dUo uypd. Alarotwvouus OTL 0To aAATOVEPO T
olkA

8" a1 Teyvohovia nieon elvar dimAdola. Ao mapoduola mewpduata, eEdyouue TO

ouurépaocua 4Otl n udpootatikni Tieon elvalt avdloyn pe v

MeydaAn kai Mikpn kai
apabng Aipvn BaBeia Aipvn

TUKvATNTA TOou UypPOoU.

Suvoyifovtag ta ouunepdopatd pag KATAARYOUus OTL N U-
dpooTaTkA Tieon esival avdloyn:

1. Tou BdOouc amé TNV sm@dveia Tou uypou
2. TNG TUKVOTNTAG TOU uypou
3. Tng¢ semTdyuvong g BaputnTag.

Ta nopandvw ouurniepdopata ekppdlovtal otn YADNooa Twv

Eidva 4.10. pabnuaTikwy armo TN oxXEon:

To gpdyua oTo omolo aokelta peyaAlteon micon eivar exefvo p=p-g-h (vopog Tng udpooTaTikng mieong)
oto onoio N Ajuvn éxel ueyaAutepo BdBog kat Gt exeivo mou
n Aluvn éxel ueyaAutepo dyko vepol. Apa ot Bdon autou
ToU QPAyuaTto¢ aokeiTal and To vepd ueyaAutepn Suvaun.
Juvendic To Qodyua auté Katackeudletal ue UEYAAUTEPO
ndyog.

, / ; N b
érou: p n UdPOOTATIKA TEON OF 7z, P N TUKVETNTA TOU U-

ypou oa%, g n erutdyxuvon g Baputntag oe ﬂz Kat h to
s

BdBoc amd tnv smupdvela oe m.

AE{Cel va onuewdel 6Tt n udpootatikh mieon dev eEaptd-
Tat ané 1o oxAua Tou doxeiou 1 Tov OykKo TOU uypou. ta
onueia A kat B mou qaivovtatr otnv eikdéva 410 n migon Tou
vepoU eival {da, STt Bpiokovtal oto S0 BdBog, mapdTl o
Oykog Tou vepoUu otnv aBadn Aluvn esivat ToAU peyalUtepog
ar’ 6,1t otn Babd Aluvn. Awgbavduaote Tnv Bla mieon dtav
KGvoupe Mla BouTid Kat 1o KeEPAAL pag PBubilotel katd éva
UETPO eiTe Og ua WkEN Tuoiva pe Bahacowd vepd, eite otn
puéon tou meldyouc.

BapuTtnTta Kai udpoOTATIKA Tison
» Tormobgétnoe oe BAGog h ™ peuBpdvn TOU MAVOUETPOU, OMwG OTn dimAavh sikdva.

» Oswpnoe €vav KUAVOpo mdvw amd ™ ueuBpdvn o omoiog va €xel wg Bdon Tnv
ermpdveld Q.

Yrébeoe 4TI n UdPOOTATIKA Tileon oTn PeuBpdvn ogeiletal oto Bdpog Tou vepou
TOU TIEPIEXETAL OTOV KUALVSPO.

Me Bdon Tov oplopd Tng Tieong, UTIOASYLOE TNV UdPOOTATIKA Tiieon p otn ueuBedvn.

Na amnodeifeig 6Tt n ékppaon mou PBPEI(OKEIG CUUMITITEL YE QUTA TOU TPOKUMTEL amd
Tov VOUO TNG UBPOOTATIKAG.

EdpapuoyEc tn¢ uSpOOTATIKAG nieonc

Suykolvwvouvta Soxesia

MeuiCoupe pe uypd uia oeslpd and doxeia SlapopeTikoU oxXA-
MaTOG Ta oroia ouyKowwvouv HEow evog owAnva (sikdva 4.11).
Mapatnpouue OtL oe OAa ta doxeia n ehevBepn em@dAvela Tou
uypou Bpioketal oto B0 opildvtio eminedo. MMW¢ umopouue va
gpunvedoouue Thv napandvw mapatienon; To uypd mou Bpioke-
Tal otov Kowd opldvtio cwAfva loopporel. MNa va ocuuBaivel
autd, Ba mpsnel oe OAa Ta onuela Tou va emnikpatel n da
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niicon. Av og Kkdrolo onueio n mieon Atav SlAPOPETIKA, TOTE
0a aokouvtav erunAgéov dUvaun mou 8a mpokaloloe Tnv Kivnon
Tou uypoU. And Tov VvOuo NG USPOOTATIKAG TIPOKUMTEL OTL av
oe Kdrmowo amd Ta doxela n otddun Tou uypoU ATav o
ueyalUtepo UYPog, n mieon oto avtiotolxo onueio Ttou Kolvou
owAfva 6a Atav peyalUtepn. ‘Etol Aowmdv cuunepaivouue 4ti
dUo onuesia €vo¢ uypoU TTOU I00PPOTIEI §XOUV TNV idia Tie-
on ortav Bpiokovral oTo id10 BAGog dnA. oTo B0 opIlévTio
enimedo. Auté ouuBaivel akdun kat étav 1o uypd Pploketal
oe dlagopeTikd, aAM\d ouykolvwvouvta doxela. H apxn twv
OUYKOWVWVOUVTWV doxelwv €xel MOAEG £@aPUOYEG OMWG OTNV
KATaokeu Twv deEauevwv Udpsuong Twv ToAewv. Ot deEaue-
vée kataokeudlovtal ota Pnhdtepa onueia £tol doTte To vepd
va uropel va @Bdoel kal otoug YnASTEPOUG 0PGPOUG TWV OTIL-
TIWV Xwpic va xpewdletat avtiia (eikdva 4.12).

PKOVIgg o HVAAS ooy

20 I
15

M0 —1

Eikéva 4.11,

21a ouykowwvouvta doxela n eAeubeon empdveia Tou uypou
nou (oopponel pioketar ato idlo oplldvTio emimedo.

Zmy ekdva aivetar éva Pwuaikd udpaywyeio. To

UBpaywyelo KAaTaokeudoTnke Yia va UETAPEPEL VEPG |_

H SeEauevh Tou vepou Kat ot owArfvee Tou -
KTUoU amoteAolv  ouykowwvouvta  Soxeia.
Mnopeic va e&nynoeic tov Adyo yia Tov ormoio
ot Oefauevéc vepoU kataokeudlovral oTa

WnAdTepa onueia Twv nokewy; Na to ouykpiveig e éva ovyypovo.

ané mv Kooupn A oe uia moAn oe xaunAdtepo uyo-
UeToo B. Mropeic va okegteic wa Paokn apxn e
QUOIKIAG Tou 8¢ AfpBnke UMdyn OTNV KATaoKeun Tou;
Md¢ kataokevalav of Pwuaiol Ta udpaywyeia Toug

oou(ﬁ

ApTteoiavd ¢@pgara (mnydadia)

e autd ta mnyddia 1o vepd avapAUlel dnUIoUPYWVTAG
nidaka. Marti ovuBaiver auts; MaG unmopouue va to e&nyn-
oouue; Otav n pop@oloyia tou urneddpoug eival KATdh-
ANAn, HETAEU Buo UBATOOTEYWV TETPWHATWY gival duvaTtdv
va dnuioupyndel pia undyesia deEauevh vepouU, Onwg ma-
ptotdvetal oto dimAavd oxiua. Av avoi€ouue otnv Te-
ploxn K éva mmydsdi, mou to BABog tou va ¢Bdvel uEXpL
v undyela de€apevh, TOTE n defauevr Kal To TmMyddt
arotehoUv ouykowwvouvta doxela. H ehelbepn emupdvela
Tou vepoU Kal ota duo TpPErnel va Bpioketat oto (B0
0pIZOVTIO eMMEd0. ZUUPWVA PE TNV APXA TWV OUYKOWV®-
vouvtwyv doxeiwv, To vepd avarndd oto mmyddt ya va
@Odoel otnv ehelBepn emedveia AA". Me autd Tov TPO-
mo oxnuatitetar évag midakag. BéRaia, Adyw TPRWV e
TOV aTpoo(alpikd agpa, o Tidakag de @OdAvel uéxplL TO
Ugog tne empdveiac AA’.

{ Eixdva 4.12.

YSpaywysia: ot Gpduot Twv vepwv.

- Kataoxevaoe €va  @otoypa@uxd
GAumouvp pe ta 1oToQwd VoQAYM-
yelow mov vRdEYOVY 0T YDEO WOGC.
Katdra&é ta ue yoovohoywt ogld.

- Tode Alya ASywo ywoo TV wotopia
®xa0evoc and avtd.

8" ka1 M'ewhoyia kai KaOnuepPIV
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\)ou(h

ouxvd wg mapddofo NG USPOOTATIKAG.

avoiyouv kKat To vepd va xuvetar £Ew.
¢ ouvéBn auto;

N

peyalUtepn.

I’ autd dvoike To
TolXWuA.

Ag Bswprooupe WA pikph emu@dvela euBadol A =1cm? tou TAeuplkoU TOIXWHATOG Tou Ba-
peloU Tou Bpioketal oe amndotaon h=05 m and 1o nMdvw uépog tou PBapeAtou. Mowv amd
TNV ToToOETNON TOU vepoU OTOV OWANVQ, N Tileon Tou vepoU OTO TolXwua Atav:

kg m N . , [
p:p.g,h:‘]OSF-TO?‘O‘SH‘I:S‘OOOF Kat n duvaun ¢ autd

h
No vrohoyloeig to anhina: - -
elval 1o fdaBog nal N vdpootatniy mleon; Ouuwioov xrar dAha guowd peyédn mov elval avdaloyo.

Kai loTopia ITowog frav o IMaoxdk; I16te xal wov €lnoe; Moo Ntav 1o £0Yy0 TOV;
To udpooTaTiké mapddofo

Tov 170 awva o [MaokdA (Pascal) mpayuatonoinoe éva melpaua mou €kave HeydAn evtUnmwon Kal ava@épestal

Mpe éva kAewotd Bapéht mou mepleixe 1000 kg vepou kat Avolke oTnv mdAvw em@dveld wa MUIKpR Teuna. Ztnv
TPUna mpoodpuooe gvav Aemtd KATaKOpupo owAfva mou eixe UPog peplkd pETpa. Mpoobgtovtag uia UKeR mood-
™Ta vepoU, 0 CWAAVAG YEUOE WEXPL TNV KOpupn. Tdte pe peydAn €kmAngn ei®e Ta ToXWUATA TOU Baps)\lou va

F=p-A= 5.000—2-10““ m?2=0,5N. ©Otav o cwAivag, ufkoug 95 m, yeuioel ue vepd, n mieon yivetat
m

p'=p.gh= 103 kg 410 —-9 5m = 100. 0001 Kat n dlvaun F =p’-A = 100.000%‘10'4 m? =10 N d3nAadh, eikoot popég
m

Xuvdeon pe ta podnpanxd (avdiloye mood)

P . . 7 . e .
p’ ROL VO T CUYXQIVELS. Mot ood ovopdlovtal avdaroya; Tu eldovg Tood

Eikéva 4.13.
Kaba¢ poupdc Tov agpa and to Kout, autd ouvOABetal H
Bevtoula mapauével koAnuévn atov Toiyo.

Eikéva 4.14.
H atuoogaipikn migon e\attéverar e To UYog, omote oV
Kopugn Tou EBepeat eivar moAU pikpGtepn (nepimou To 1/3)
am’ 61 otV emedvela ™G 6dAacoag (IvSIKGg).

B 72

4.3

ATHOGQAIPIKR TTiEON

Miveig To XUupd mou TmeplExeTal oto xdpTwvo Kouti. Otav
nivelg v mopTokaAdda 1 TtpaBdg Tov agpa amd TO KOuTi,
napatnpelic 6Tt To Kout( TOoGAakWvetal (eikdéva 4.13). lMou
opeidetal n duvaun mou ouvBAiBet to kouti; MMou opeideTal n
duvaun mou ouykpatel uia Bevroula KoAAnugvn oTov TOiXO
(eikova 4.13);

H yn mepiBdMetal and atudopaipa. H atudopaipa arote-
Aeltat and éva uelypna agpiwv mou ovoudietal aTUOOPAIPIKOG
aépag. O aépag eivat dapavng. Exet udla kat amd ™ yn
aoke(tat og autdv n dVvaun Ttou Rdpoug. Emoudvwg, Omwg
oupBaivel pe OAa ta peuoTd ocwuata, ackel mieon os KAde
erm@dvela mou Bpioketal yéoa ¢ autdv. H mieon auth ovo-
pudletal aTgoo@aiplky mison. Onwg akpBWe n udPOOTATIKNA
miieon plag Katakdpuepng otANg vepoU ogeiletal oto BApog
™™g, €T0L KAl N ATUOOPAIPIKA Tiieon ogeiletal oto Bdpog Tou
agpa (sikdva 4.14).

Moon eivar kat and 1@ efaptdrat n TN TNG ATUOOPAIOIKAG
rieonc;

H TwA ™g atuoo@alplkig Tmieong eEaptdtatr and 1o UYPog
and v emepdvela g 6dhacocac (eikdéva 4.14). Ta avdtepa
oTpwuaTa TG atudopaipag mélouv, Adyw Tou BApouc Toug,
TA KATWTEPA ME amMoOTéAeoud N TN Tng mieong va eivai
peyaAUtepn otnv empdvela g 6dhacocag. H TR ™g atuo-
opalplikng mieong otnv empdvela ™g OdAacocag ovoupdletat
micon piac atpéopaipac (1 atm).

MEtpnon tn¢ atuooPAIPIKNAC nieonc
H atuoogalpiki miieon UETPNONKE yla TEWTN Gopd To 1643
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arnd tov paént tou MaAhaiou, Tov Quokd ERayysAhiota Topt-
KéAL (ekdva 4.15).

O TopkéAl xpnotuotoinoe évav yudAlvo owAva HAKOUG evog
puétpou Tov oroio YEéuloe pe UudPAPYupPo. 3TN OUVEXEWM TOV
avtéoTpePe MEOA O WA MIKP Aekdvn, n ormoia ermiong me-
pleixe udpdpyupo (sikéva 4.15). O TopikéAl mapathpnoe STl TO
UPog T™NG OTAANG Tou udpapylpou péoa oTov CwAiva £eda-
oe Tepinou ota 76 cm.

Mw¢ umopodue va &ENyNOOUUE TO YEYOVOG OTI OTOV OWwANR-
va mnapéueive udpdpyupog uoug 76 cm; lMoia duvaun ouykpa-
tel TOoV UdPdPYUPO O QUTO TO UYOG;

To uypd péoa otov owAfiva kal tn Aekdvn toopporel (KO-
va 416), dpa olupwva Pe TNV apx TWV OUYKOIVWVOUVTWV
doxelwv Ba oxvst:

Pa = Ps (42)

d6tt Ta B, A esivat onueia tou Blou uypoU kat PBpiokovtal
oto (5o opwldvtio eminedo. H mieon oto A wodtat pe v
ATUOOPAIPIKA TiiEON:

Pa = Patm (43)

Eropévwg, N OTAAN Tou udpapyUpou ouykpateital amd T
dUvaun mou aoke(tal, ASyw NG ATMOOMAIPIKAG TiiEong, OTNV
el\elBepn erupdvela tou udpapyUpou e Aekdvng (sikéva 4.16).
Méoa otov owAfjva mdvw amd T OTAAN Tou udpapyupou
dnuioupyndnke kevd. H miieon otnv empdvela ™g otAng eival
{on pe to uUNndév Kal ouvenwg 1 Tieon oto B ooltar pe v
UdPOOTATIKA Tieon TG OTHANG Tou udpapyupou:

Ps = Pusp (44)

Suykpivovtag Tig oxgoelg (4.2), (4.3) kat (4.4) ouunepaivouus
4TI N atuoopalplkf Tiieon eivat {on pe Tnv mieon mou aokel
otn Bdon tng oTthAN udpapyupou UPoug h. Otav h=76 cm 1
760 mm, Aéue OTL N ATUOOQAIPIKA Tiieon tooutal e 760 mmHg.
Tnv udpootatikf Tiieon mou aokel oTAAN udpapyupou UYPoug
imm v ovoudloupe 1 Torr mpog TR Tou TopkéAl. Emous-
VWG MropoUue va mouue OTL N aTHooQalplki Tiieon eival 760
Torr. Ta dpyava mou Xpenotdorolodvtal yia Tn PETPNon tng
ATUOOPAIPIKAG Tiieong ovopdlovtal BapdueTpa. To mpwto Ba-
POUETPO KATAOKEUAOTNKE aATd ToVv TOPIKEAL

Me¢ unoAoyigouue thv atooPaipIKA nieon;

H atpoo@alpikn mieon oodtal he TNV USPOOTATIKA TiEoN NG
oThANG Ttou udpapyupou. ETol, yia va tnv umnoloyioouue, pap-
péloupe Tov VOUO NG udpooTaTKNG Tieong. Mvwpifovtag ot o
udPApPYUPOG E€XeEl TUKVOTNTA P = 13.600:% Kal n erutdxuvon g
Baputntag (g) €xel TwA g = 9,83%, uriopoUue va utiohoyioouue

TNV ATUOO®AIPIKY Tiieon ot p,.

Qote
patm=pu8p=p'g'h ul
kg m ,
Pam = 13000 —5-98 2076 m 1

oIKn
N kai lo

Eikéva 4.15,
EBayyehiota Topiké\i (Evagelista Torricelli) (1608-1647).
Syedidypauua e GUOKEUNG ToU XONOWOMOMae yia T UETEN-
on MG ATHOTPAIOIKAG TEOMG.

\,ou(ri
8" kai Maénuarika )

h=76 cm

w

B

' T T T T T T T |
———
b 1 |

X

V/

Eikdva 4.16.
To neipaua Tou TopikéAl 1 aTUOCQAIOKY THEON Kal SUVAUEIC
0 udpdpyupog atov owAfva (oopponel Stov udpdoyupo
aokoovtat 6uo SUVAUEIG:
o T0 Bdoo¢ TOU W Kal
o n dUvaun F and tov uSpdoyupo Tou doxeiou: F = pgA, omou
pg N udpootatiky migon ot Bdon ¢ oTANG Tou UdPAp-
ydoou kat A o guBadov g Bdong Tou cwArva.
Epapudovrac ™ ouvbnikn 10oppomiag yia tov uspdoyuoo Tng
oTIANG EXoule:
w=F i mg=pymA i pVg=pumA i p(AR}G = purA
1 oG = Pan
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\_ApacTnpidTnTa

MKOVIgg o HUOAS gq

O agpag aokei duvdueig

Polpnge vepd upe éva
kahaudkt Kat kAeloe TO
Mo oTtéué TOoU pE TO
SAKTUAG oou.

Kpdta TO KAAQUAKL
KATaKSpUPpaA, UE TO AVOL-
KT OTOUIO P0G TA KATW.
lMéptel 1O VvePd amé 1o
kaAaudki; Mota duvaun To
OUYKOQTEL:

Mropeic va ekTiunoeig to
UETPO QUTAG TNG duvaung;

i N

Patm = 101.293 P,

niepitou 100.000 P,. H mieon auth ovoudletal mieon wag atud-
opalpag (1atm): 1 atm =100.000 P,.

Auvaueic Adyw atuooPaIPIKNG nieonc

Otav rmivelg Tov QPOUTOXUUS O0U HE TO KAAQUAKL, EXEIC ava-
pwtndel mola dUvaun OMPWXVEL TOV XUUO Kal Ttov aveBdlel
uéxpt To otéua oou; Ouunoou To Telpaua Tou TOPIKEAL TIOU
eldaue otmv mponyouusvn mapdypago. loia duvaun ouykpa-
Touoe T OTHAN Tou udpapyupou; MNa va @OA&cel n TMoOPTOKA-
AGda oto oTtéua oou, pouPdg Tov agpa Tou UTAPXEl PEoa
oto KoAaudkl. Etol n mieon mdvw amd tnv erugdvela Tou
XupoU péoa oto kahaudki eival pikpdtepn amd v Tieon mou
emkpate{ otn Bdon Tou kat n omola sivat {on ye TNV aAtuo-
opatpikn. H duvaun mou aokeitat Adyw NG ATUOOPAIPIKNAG Tiie-
ong aveBdlel tov Xuud oTto oTéua Cou. XTn OgAfvn, Ornou dev
unidpxet agpag, ol actpovaldteg de Oa uropolcav va TIOUV
HME TO KaAAudKL TNV TIOPTOKAAASA TOUG.

léoo ueydAeg eivar ot duvduelc mou aokouvtalt ASyw Tng
aTuooPAIPIKAG Mieonc; Av 1 em@Aveld TIOU €XEL TO OTOMIO OTO

kalaudkt eivar mepimou 0,2 cm? téte n dUvaun mou aokeital
AOYW TNG ATMOOQAIPIKAG Tiieong sivat mepimou 2N. AvtioTtolxa
oTnV em@dvela Tou KouTioU Tng MopTokaAddag, n omoia €xel
eupaddv mepimou 50 cm? elvar 500 N. Autég ot duvduelg
ouvOA{Bouv To Kouti Tou YupoU Kat ouykpatouv Tn Pevtoula
otov ToiXo (ewdva 413). Na mnapddeiyua, n dUvaun Tou
aoke(tal oe pia em@dvela eupadod 1 m? eivar 100.000 N.
AvtioTolxn SUvaun aoKe(tal Kal 0To avlpwrivo owua TIou EXEL
euBaddOv UETAEU evlg Kal dUO TETPAYWVIKWV METPwv. H SUvaun
auth Ba pag ouvéBAIBe, av N TiEon OTO E0WTEPIKO TOU OWUATOG
pag dev Arav {on pe TV atpoopaplkn. ‘Etol, n oAk duvaun
TIOU aoKe(Tal 0To owpa pag ASyw NG ECWTEPIKNAG KAl TNG ATUO-
opalpikng mieong eivat undév. ' autd tov Adyo dev alobavo-
paoTe ouvOWg TNV emidpacn TG ATUoo@alpkig mieong. Otav
Ouwg avéBoupe Oe OXETIKA peydAo Uog, Adyw TG ueiwong g
atyooealpiking Tieong, atobavouaote TOvo ota auTid uag.

Apnoe 1O OTOUIO eAeUBepo.

» Tu mapatnpeig; EEAynoe.

» Mmopeic Twpa va epunveUoelq WG TIVEIQ
TNV TOPTOKAAASA HE TO KAAAMAKL

» Mriopelc va Bpelg TIC opoldTNTEG TNG
napandvw dpacTtnEdTNTAC MeE TO TEei-
paua Tou TOPIKEAL

\‘ou(ﬁ
Kai loTopia

Ta nuiogaipia Tou MaydsuBoupyou

To 1654 o Otto ov lNképike (Otto von Guericke), dNuapxog tou MaydeuBoupyou
™g Mepupaviag kat epeupétng g avrthiag Kevou, mpayuatonoinos éva amd ta mio
Qnuiopéva Telpduata e to oroio anédele v UnapEn g ATUOOQAIPIKAG TiEong.
TonoBgtnoe duo koiha nuiopaipta amd XaAkd €tol WwoTe va oxnuatifouv opaipa
Slauétpou 0.5 m. Me ™ Bonbela evég depudTivou SdakTUAlou TOTIOMEVOU e AGSL
kat kepl( €kave v €vwon Toug asgpooTeyh. Me wa avtiia kevol agaipeoe Tov
agpa and ™ opaipa. XTn ouvéxela dUo ouddeg Twv 8 aAdywv n Kabeuia dev
urdpeocav va amoxwpioouv ta dUo nuiogaipla.

Auté ogelNdtav otnv TepdoTia dUvaun Tou sfaokeital otnv_ eEWTEPIKA  eTpd-
VEIWd TwV nuogapinv €€ altiag ™g AaTUOOPAIPIKAG TEONG, VW OTO E0WTEPIKO
Toug n mieon Atav  TOoAU To MIKEY, agoU o aspag esixe oxedév apaipebei.

Av 1 wieon ot10 €0wTEQRO TV NuLopaleiov eivar 0,1 atm, wdon dvvoun moeémer va aoxnbel ota MuLopal-
QO YLOL VO QITOYMOLOTOVV;

Na €yelg vtoyn cov 6Tt 1 ovvolry dvvaun mov aoxreltol amd tov afpa ot o@oipa amodervieTal OTL
LoovTaL He TN OUVOUY TOU CLOXETAL OF (L0, RUXARY ETUPAVELD (Olag axTivag.

B 7.
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oIkn
kai Texvoloyia

O

To peTaAAiké BapdépeTpo: MNéco Ynhd metdue

H atuoopaipikn mieon ouvOAiBel Tto doxelo.

MNdpe éva doxeio amd Yeuddpyupo (Toiykivo) kat BAAe OTO £0w-
TeplkO Tou Alyo vepd. TormoBstnoé to mdvw oe upa eotia 6€p-
pavong, €xovtag To Kamdkt tou avolkTd. To vepd apxilel va Bpd-
Cel kat ot atyol mou mapdyovtal, KABWS KivouvTtal mMPog Ta Mavw,
oupnapacUpouv Kal éva MEPOG amd TOV ATHOO(PAIPIKO agpa Tou
UTTAPXE OTO €OWTEPIKS Tou. MOAG eEaspwBel SAn n moodtnta
Tou vepou, amopdkpuve To doxeio amé Tnv eotia O£puavong,
agoU kAeioelg TOAU kKaAd To kamdkt Tou. BdAe TOo doxelo KATW
and Tt Bpeuon, ondte Yuxetal andtoua. To doxeio ouvOAiBetat.

Moia Suvaun npokadel ™ ouvOAwWn Tou Soxeiou;

H miieon mou emkpatel 010 e0wTEPIKS Tou doxelou eival pKPO-
Tepn and auth OTo £EWTEPIKO.

Authl n Sapopd tne mieong mpokalel Kat tn oUvOAWM Tou. To
napandvw @AtvOUEVO WTOPOUPE va TO QEIOTIOINOOUNE OTN METEN-
on dlagopwv NG ATUHOOPAIPIKAG Tiieong.

To uetalké Bapduetpo

To petalké Bapduetpo sivat dpyavo He TO omoio HeTpdue

SlaQopPES TNG ATMOOPAIPIKAG TiiEoNg.

>t dumhavh ekkéva @aivetal €va PeTAAKS BapdUETPO Kalt

MIA OXNUATIKA avanapdoTaon ToU £0WwTEPIKOU TOu.

Mriopeic va Bpei¢ Ti¢ avtioTolXie¢ ue TO SOxei0 KAl va OKe-

@TElC TNV apxn AetToupyiag Tou;

MdOaue 4TI N ATMOOQAIPIKA Tiieon pewvetal éoo auEdvetat to UPog amd Tnv er-
@dvela ™G yng. Me katdAAnAa BabuoAoynuévo Aotmdv PETAAAIKS BAPOUETPO MTTO-
pouue va ueTpdue To UPog. Tétola dpyava ovoudlovral uPoueTpikd BapdueTpa Kat
undpxouv oe OAa Ta agpPookdgn.

MeTddo0n TwV MIECEWV OTA PEUCTA

4.4 , h
Apxn Tou lackaA

OTtav ypeldletal va avTiKataoTOOUUE TO OKAOMEVO AGOTIXO
evOC QUTOKIVATOU, TIPEMEL va TO avuPpoouue. Oa €xelg lowe
napatnenost 4Tl yia va To KAVOUUE XENOLWoToloUue KaTtdA-
AnAeg avtAieg (eikdva 4.18). e rota apxn TG QUOIKAC oTnEile- Edva 417
Tar n Aeitoupyia uiag TtEtolag avtiiag; H otoiyya Tou Maokdh

Apxn tou Maokdan

Av ue To §uBoAo ToU KAeivel epunTikd ™ QLAAN (ekdva 4.17)
méoouhe TNV erpdvela Tou uypou, mapatneouue 4Tl To uypod
ekTofeletal pe TNV Bla Taxdimta arnd OAeg TG TPUMES. To
pawvéuevo autd arotelel pia €vdelEn 6Tl n mieon Tou AoKn-
oaue OTO UypO MeTaddbnke os OAa Ta onueia Tou avaA-
Aoiwtn. To {80 oupBaivel ye v avtiia tou ypUAou Tou XEn-
OlWOTOOUME YIA VA AVUP®VOUUE TA AuTokivnTa: N Tileon mou
aockoUue Pe To éva €upBolo oto uypd Tng avtAiag (py) (skd- Endva 418,

va 418) uetadidetal avalhoiwtn oto peydho €uBolo, dnAadry:  Ackdviac ukor divaun oto éva duBodo g aviAiag katagéo-
_ VOUUE va ungpvikiooue T Suvaun Tou Pdoouc mou ackeital
P2 = P 07O QUTOKIMTO Kat va To avuydooue we To dAo gupolo.

75
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Eikéva 4.19.
Apyi Tou Pascal
Aoxni Aertoupyiag udpaudikou mieaTnoiov.

Mevikd: kKGOe petaBoAl TNG Tieong ot OTOIOBATOTE oOnueio
€VOG TIEPIOPICHEVOU PeUCTOU TTOU €ival OKivnTo, TIPOKAAEi
ion peraBoAn Tng misong ot 6Aa Ta onueia Tou.

Auth n mpdtaon sivat yvwoty wg apxn Tou MaockdA, amd
10 Svopa Tou MdAAou uoikou Mmnhaill MaokdA (Blaise Pascal)
(1623-1662), mou TN dlATUNWOE Yl MPWTN Qopd.

H eikdva 419 delxvel tov TPOMO Asttoupyiag wag udpault-
KA avtAiag. H dUvaun F,; aokeitar oto £upolo, Tou Exel
euBaddév A, Etol oto uypd g avriAiag (ouvnbwg AGdY)

F

aokeltal, €KTég TNG ATUOOQAIPIKAG, TEACOeTNn Tigon: p1=A—1.
1

Enouévwg, olppwva pe v apxn tou MaokdA, 1o uypd aokel
oto €upBolo Tou €xel gupaddv A, mieon p, (on pe v p. To
uypd aokei oto guBoho duUvaun Fy
- r=Le,

- 2
P, = Py o .

F‘I

Av 1O gupBaddv Tou euBolou A, eival durmAdolo and TO
euBaddv tou A, n dUvaun Tou acke{tat oto autokivnto eival
dimAdola t™ng dUvaung TOU AOKOUUE ME TO XEPL uag (swkdva
418). l'evikd, n F, eival téoeg @opég peyahltepn amd v F
6oec opég sival peyalltepo T10 eupaddv tou A, amd to A,
SnUEloTE TN Stapopd peta&y rmieonc kat dUvaung. e uia
udpauliki avtAia 7 mueomplo n mieon dwatnpsitat otadepn,
ev®d n dUvaun moA\amiaotdletal (sikdva 4.19).

—\_ApaoTtnpiéTnTa

MeTddoon migoswv

- JUvdeoe MIa MIKPN Kal uia peydAn ouptyya pe évav TAAOTIKG OWAAva YEUATO WE VeEPO.

- Mieoe pe 10 éva xépt To uBOAO NG MIKPENG oUplyyag Kat e To AANO TO £uBOAO NG Meyd- \ >
Ang. Mpoondénoe va woppomNoelg Ta dUo uBoAa. R~

AOKelg 01e¢ 1 S1aPOPETIKEG duvduelg; Ti ouurepaivelg; "\

Eikéva 4.20.
H nigon oto A eivar Py = Pugospapwi + O-Gh

Micon o€ uypo

Stnv em@dvela evég uypoU AOKE(TAL N ATUMOOQAIPIKA Tiieon.
SUupwva pe TV apyn tou MaokdA, n mieon aut) uetadide-
Tat o 6Aa Ta onuela tou uypoU. EE dAAou, oe kdBe onueio
Tou uypouU umidpxel udpoaoTatiki mieon. EmMouévwg, N GUVONIKA
riieon oe omolodnroTte onueio Tou uypouU, Tou Bpioketal ot
BdGoc h amd tnv ehelBepn emupdveld Ttou, sivat {on pe TO
d6poloua NG ATMOO@AIPIKAG Kal TNG USPOOTATIKAG Tieong
(ewéva 4.20). Suvenwe Oa divetalr and t™n oxéon:

Porxkny = pqmongleﬁ+p-g-h

4.5 Avwon - Apxn Tou ApxIpRdn

Exeic avapwtnBei moia duvaun diatnpel To owua cou oTnv
empdvela ™¢ 8dilacoac dtav koAuundc; lNota duvaun keatd
Ta nAoia otnv emedveia ™ 6dAacoag, ™G Ajuvng N Twv
notauwv otav ta&idevouv; [Moia Suvaun OMPWXVEL TPOG TA
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\,ou(ﬁ
8" ka1 kabnpepivi Lwh, Xnueia kai NepiBdAlov )

mpowdnTiké  BAABiSa Ta agpold\ mepiéxouv éva agplo oe UPNnAf mieon mou ovoudleTtal mpowbnTikd (YKPL
aépio kAeioTh XpWUa OTO oXAUQ). -]
O owAfvag péoa and Tov oroio mpowbeital To uypd OTO emMdvw HEPOG, UECW MIAG
BaABdag, emkowvwvel pe TOV ATHOOQAIPIKG aépa (onuelo A) kal oto KATw HEPOG
Bploketal oe emagn uye 10 uypd (onueio B). Otav n BaABida sivar kAswoth, n Tie-
on oto A eivat MOAU pEYAAUTEPN TNG ATHOOQAIPIKNAG: Pa = Paepior H TiiEON OTO B
elvat: Ps = paspl’ou+p'g'h-

Otav n BaABda avoiyel, n mieon oto A yivetal (on WYe TNV ATUOOPAIPIKN, EVW OTO
B 8¢ petaBdAetal H dagopd micong ueta&y A kat B eEavaykdlel 1o uypd va avé-
Bel otov OWAAva Kat va eKkToEeubel e Tn Hop@n otayovidiwv otnv atudoealpa.

BaABida
avoikTh

IMowa elvar m ovotoon Tov TEOWONTIROU agQlov;
[Toweg elvor oL emmtdoels 0to meQPdAoV amd ™) XeHon TwV aeQOTol;
Tu yvweitews yioo v te¥ma tov 6Covtog;

\)ou(ﬁ
8" ka1 latpikA ka1 duoik aywyd)

MeTpwvTag Tnv Tieon Tou aiparog

MPoogETe MG (POUTKWVOUV Ol PAEREG OTOUGQ KAPTMOUG TWV XEPWWV Odag, 4tav Ta Kpa-
tdte 600 moO XAUNAd umopeite, yia mapddelyua, Otav KAvete KAUPELG 1 «KATAKOPUPO».
AuTd 1O yeyovdg eival ouvénela Ttou vOUou TNng udpooTaTikAg. To aiua @elyel and v
Kapdld ue optouévn mieon. Eta xaunAdtepa onueld Ttou owuatog (ueyalutepo Bdog)
n rmiieon eival yeyaAdtepn. MU autd PETPLETAL OTO AVWTEPO MEPOC TOU XEPOU WAG, TIOU
Bploketal oxeddv oto (B0 UPog pe TNV KAPSIA.

nmdvw TO WUMAAOVI MOU KOATdel TO KOPITOAKI ToU maploTdve-
tar otnv ewkova 4.21; Eivar n da dUvaun mou oe eunodilst
va Bubioelg éva umahdvi oto vepd. Kdbe uypd aokel dUvaun
ota owuata mou Budifovrat oe autd. H dUvaun auth ovoud-
Cetal Gvwon. Avwon aoKe(Tal Kal oTa OWUATA Tou PBpioko-
vrat uéoa otov agpa (sdva 4.21).

Eivar mo eUkoAo va OnKwoelc pa métpa 6tav autn eivat
Bublopévn néoa oto vepd arr Ol otav Bpioketalr £Ew amd
autd. IxnuatiCelg tTnv eviinwon Ot To BApog NG METPAG
ehattwvetal étav ™ Bubilelg oto vepd. Av tnv kpeudoelg and
éva BUVAUOUETPO, N EvOEIEN TOU dUVAUOUETPOU dtav n METpa
sival péoa oto vepd sival ukpdtepn amd tnv €vdelEn dtav n
nétpa eivat otov agpa (eikdva 4.22). To Bdpog TNng méTpPAg,
dNAadn n Baputikf dUvaun Tou N yn aockei otnv nétpa, sival
n B site n nétpa Bploketar yéoa oto vepd eite Bpioketat
otov aépa. Matri to SuvaudueTpo Ocixvel UIKOOTEEN EVOelEn
orav n nEtpa eival KpEUAoUEVN MECA OTO VEQO;

To vepd aokel otnv métpa pa dUvaun Mou TNV OVOUACAUE
dvwon: A. H €vdeign tou duvauopgtpou, W, eivat {on pe To
puétpo NG dUvaung Tou aokel To SuVAUOUETPO OTNV METPA.
H mnétpa woopporel. ‘Etol, étav Bpioketal otov aépa, toxueL:

W, = W,

Eikéva 4.21.
evw otav eival Bublouevn oTo vepo: H dvwon ompdxvel To umaAovi mpog Ta emdvw.
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w

Eikova 4.22.
H dvwon éxer katakGougn levbuvon kat gopd mMpo¢ Ta ndvw.
To pétpo g eivar oo pe: A=W—W, dnov W eivar To pd-
pog e métoaq kar W, n divaun mou aokel to Suvaudie-
T00 OTO OGua (n EvoeilEn Tou SUVaUOUEToOU), OTav N METPa
elvar Bubiouévn ato vepd.

Eikéva 4.23.
O ueyaAUtepeg mETEIC mou ackowvTal otV Kdtw em@dvela
¢ METpac mpokaAotv ™V mpo¢ Ta mdvw Suvaun e dvw-
ang.

P1<P2

Eikova 4.24.
To uypd ue T upeyaAuteon mukvotnta ackel oto Blo owua
ueyaAuteon dvwon.

- T

Wo+A = W, Snhadn W, = W-A

Enopévwg, 1 dUvaun 1ou aokel To SUVAUOUETPO OTNV TETPA
TPOKUMTEL WG N ouvioTapévn tou Bdpoug g métpag (W), mou
€xel popd mpoc Ta KATW Kat Tng Avwong A, 1ou €xel gpopd
mpog ta endvw (skdva 4.22).

Mou ogeiAstal n dvwon;

MNa va anavtioouue OTO £pWTNUa, Beswpoulue évav kUBo Bu-
Olopévo oe uypd (skdva 4.23). To uypd aokel dUvaun otov
KUBo n orola ogelleTal otnv udpooTaTikn mieon. ‘Etol, oty
Kdtw emupdveia tou KUBou eupBadol A aokeital duvaun F, =
paA kat otnv endvw Fg = pgA. ZUuQwva Pe TOV VOUO TNG
UdPOOTATIKAG, OTNV KATw empdvela Tou KUBOU erukpatel
peyalUtepn mieon arr 6,1t otnv endvw, dNAAdN px>Ppg Kal £mo-
puévwg Fa>Fg. H ouviotauévn dAwv twv duvduewv Tou ackeltat
arnd 10 uypd oTov KUBo ASyw Tng udpooTaTIKAG Tiieong €Xel
Kataképupn dievbuvon kat popd Tpog Ta Tdvw. H ouvicta-
pévn autr duvaun eivat n dvwon (eikdva 4.23).

And noiou¢ napdyovteg Eaptdtal n dvwon;

Maipvouue dUo koppdtia mAaoteAivng Slou Bdpoug. 1o éva
divouue To oxAUa kUBou Kat oto dA\o ogaipag kal ta Bubilou-
pe TMAAPwG oTo (S0 uypd oto Blo Bdoc. Metpdue v Avw-
on ota duo owuarta. Mapatnpouue dott eivar Bla. Avtikadi-
otoUue T opaipa and nAaotelivn e PMETAAAIKA (Slac aktivag
Kal peTpdue TIC dUo avwoelg. Mapatnpeouus otL eivar Biec.
Suurnepaivouue 6Tl n dvwon dev eEaptdral armé To OXAMA Kal
To BApog Tou cwpatog mou BubileTal. Bubilouue to éva amd
Ta dUo owuata oe peyalUtepo BdOoc kat mapatnpouus 4Tl
n dvwon d¢ petaBdAAetal Tuunepaivouue OTL, eQOCOV TO CWUA
eivalt oASkAnpo Bublouévo oto uypd, n dvwon eival aveEdptn-
™ Tou Bdboug oTto oroilo Bpiokerat

Av Bubioouue MAAPWG Ta duo Kopudtia TMAaoTelivng oe dUo
UYPd e SLAPOPETIKES TUKVOTNTEG, dIAMIOTWVOUUE OTL TO uypd
ME TN MeyaAUtepn TukvotnTa aockel otnv mAaoTteAivn peyaluTe-
pn avwon (eikdéva 4.24).

Exeic avapwtnbei yiati emnAgouue mo evkoAa otn 6dAac-
oa arr’ 6,1t og uia Ajuvn 1 moiva (ue «yAuko» vepd); Mnopeig
va amnavinoelg oTto mapamndvw £pwTtnua, av yvwpilslg otl To
ahatdévepo (vepd g BANacoag) €xel ueyalUtepn mukvotnTa
arnd 1o KaBapd vepd (vepd T Aluvng).

BubiCouue mAnpwg oto Blo uypd dUo KUBoug, €vav alouul-
vévio Kal €vav oidepsévio dlou Bdpouc. O kUBog amd ahouuivio
€xel udeyahUtepo Oyko. Awarmotdvouns OTL n dvwon Tou
aokei{tal otov owdepévio KUBo eival uikpdTtepn amd auth Tmou
aokei(tat otov aloupivévio. Bubifoupe otadiakd tov évav armd
Toug KUBoug oTo uypd. Mapatnpouus Ot 600 TEPLOaATEPO
uépog Tou Oykou gvdg owuatog Pubifouue pEoa OTO UYPO,
1600 auEdvetal n dvwon TOU AOKE(TAl OTO OWMA.

Mw¢ Ba umopouvoaue va YevikeUOOUUE TIC Taparndvew napa-
TNENOEIC Kal va TIC ouvoyioouue oe uia mpotaon; MPwTtog o
‘EAANVAG padnuatikée Kat puotkdog Apxiundng (3oc awwvag m.X.)
(eidva 4.25), mapatpenoe ot dtav éva owua Pubiletal oto
uyp9d, KataAauBdavel XWPO OTOV OTO(0 TPONYOUMEVWG UTMMPEXE
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uypPd. AnAadn TO owua EKTOMICEl TO UYPO, omdTe n oTAduN
Tou uypoU aveBaivel. O dykog Tou uypoU Tou eKTomieTal
looUtal he Tov OYKO TOU OWUATOG (] TOU MEPOUC TOU OWUA-
T0Q) ToU eival Bublouévo o autd (eikdva 4.26).

Suunepaivouye OTL N dvwon auEdvetal, 6tav auEdvetat o
dykog Tou uypoU Tou ektomiletat amd To owua, mou Bubi-
Coupe 0 autd. O Apxundng ouykévipwoe OAeg TIQ mapand-
VW Tapatnenoslc Kal datinwoe upia medtaon mou sival yvw-
ot wG apxn Tou ApxipAdn:

Ta uypd ackouv duvapn ot KA0e cwpa Tou BuBileTal péoa
og autd. H dUvapn auth ovoudletal dvwon, €ival KAaTako-
puUPN, HE QOPA TPOC Ta MAVW KAl TO METPO TG IooUTAl HE
TOo BAPOC TOU uypoU TIOU eKTOTI(eTal amd To owpa (sKdéva
4.26).

H apxn Tou Apxndn oxVsl Kal yla oouata mou Ppioko-
VTal 0g €Pla Kal SIATUTIOVETAL OTN YAWOOA TWV UAONUATIKWY
WG eghG:

Avwon = Bdpoc uypoU 1 Ttou agpiou mou ekToTileTal N

VA

Avwon = (Mala uypoU 1 Ttou agpiou mou ekToTileTal) - g 1

VA

Avwon = (dykog uypou 1
™mta uypou)-g N

Tou aepiou Tou ektorileTal) - (MUKVO-

A= puvpotj n agpiou * g- VBuelouévo

6rou A n dvwon Tou aokeitat og owua Publopévo oe uypd (N
aéplo) TuKvETNTAG P Kal Vgyeoueo © OYKOG (1 TO péPOg Tou Sykou)
TOU OWUATOG Tou eival Bublouévo oto uypd (A To agplo).

Eikéva 4.27.
To agpémhoio dev meptel, yiati 0 agpag aokel ¢ autd dvwon mou
ekoudetepaver 1o Pdpog Tou. To mhoio Se Pubiletal, yiati To vepsd
aokel e Quté dvwon mou eoudeTepwvel T0 BA0G TOU.

\,ou(ﬁ
8" ka1 loTopia

Eikova 4.25.
Apyiundne (287-212 n.X.)

AnG Toug EmIQAveOTELOUC COPOUC NG apxaidtnTag. Mabn-
UaTIKGG,  aOTPOVOUOG, QUOIKGG,  unyavikég.  Oswpeital 0
UEYAAUTEPOG EPEUPETNG TNG EMOXNAG TOU.

Avalinmoe and ) PpAtoypagpio oo TEO-
BAnua mooomabovoe va emihioer 0 A@yui-
Ong otav daTVTWoE TOV VOUO NG AVWONG.
Avalitnoe axdpo Ty TEOEAEVON TN QOG-
ong «Evpnro» xat yodype pwior pixen totogio
TOV VO OVOLPEQETOL OF QVTO TO YEYOVOC.

Eikéva 4.26.
Apxri Apxiuridn

H dvwon mou aokeltar oto owua eivar ion e t0 Bdoog ToU UypoU mou ekTomileTal
am’ autl: Woggpee = 90N, W, = 50N, doa A = 90 N=50 N, A = 40N. Wyne =

Wéox. Kat vyp. — Wér Wuypod =60 N-20 N, Wuypod = 40N.

{_ApacTtnpiéTnTa

AyyiCovtag To vepd

TomoBétnoe €va yudAivo moThHPL pe vepd ot Wa Juyaptd Kat pndsvioe tnv
€vOEIE) TNG. TN OuVEXela OMPWEE eAappd tnv sm@dvela Tou vepou MPog Ta
Katw. To Ayyltyud oou PETAQEPETAL OTO TOTHPL KAl EMOMEVWS KATAYPAQETAL
ané ™ Cuyapld; kéPou. SUTATNOE Kal MPOOTIAONOE va TO £punveloels.
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(@) »

Eikéva 4.28.
(a) To Bdooc Tou kUBou eivar weyalutepo amd v dvwon
nou Tou ackel To vepd. O kuBog Bubiletal (B) To Pdoog Tou
KUBou elval uikpdTEO ané v dvwon mou TOU ackel 0
udpdoyupog. O kUBo¢ Kiveitar mpog v em@dvela kat avadle-
ta.. Orav n dvwon yivet ion ue to Pdpog Tou, 0 koG emi-
nAgeL,

(y)

N ’(B)

(a)

Eikova 4.29.
H nukvdmrta (a) ¢ métoag eivar ueyaAuteon ekeivng Tou
Baraoawou vepod, (B) Tou yapiou mou ™ pubuier katdAnAa
Kat yivetar ion ue ™v nukvotnTa Tou Galacaivou vepou Kai
(y) Tou &lhou eivar ukodTepn and Ty mukvetnTa Tou Baac-
owou vepo.

Eikéva 4.30.
H &hwvn kat n oidepévia ogaipa Exouv v idla udla. a) H
EAivn opaipa xel uKpGTEPN MUKVGTNTA Ao TO Vvepd. Emi-
nAéel. B) H aidepévia opaipa Exel ueyaAitepn nukvotnta and
10 vepd. Bubicetar,

- T

Mwa EUhvn Bdpka N €va mAoio kataokeuaouévo amd oide-
po emumAésl otn 6dAacoaq, evwd n owdepévia dykupa Bubiletal
‘Evag odepéviog kUBog Bubiletal oto vepd, aAd erumAésl oTov
udpdpyupo (sikdva 4.28).

¢ uropodue va eEnynoouue ta napandvw @awvoueva; MNote
gva odua Bubiletar Kai nOTe EMIMAEEL

Ac Bswpnoouue €va owpa To omoio eival oAdkAnpo Pubi-
ouévo ¢ éva uypd. ITo owua aockouvrtal dvo duvduelg. To
Bdpog Tou kat n péyotn dvwon. To Bdpog Teivel va KvAoel
TO OWUA TPOC Tov Tuduéva, evwd 1 Avwon mMpPog TNV emed-
vela. YTIApXOouv TPEIC TIEPUTTWOELG:

a) To Bdpog (w) Tou owuatog va sival peyaAitepo amnd v
dvwon (A) (eikdveg 4.28a kat 4.29q).

Téte n gpopd g ouvioTtauévng duvaung esival mpog Tov Tud-
puéva. To owua PubiCetal Autd oupBaivel, dtav n mukvotnTa
TOU owuartog eivat peyaldtepn amd tnv TukvOTNTA TOU UYPOU:

W>A, T,] M - 9> Puyypos * & 9 I’I] Powparog v g> Puypos - Y- g YI]

pou')pqroq > puvpod

B) H dvwon (A) eivat akpBwg {on pe to BEPOC TOU OWUATOG
(ebéva 4.298). Téte 10 OWua dlampsitat oe otabepd BAd-
0og, dnAadn oUte Budiletal, oUte avaduestal Autd ouuBaivet
otav:

W=A l',] M - g = Pyypoy -V-g, I',] pcu’)ua'roq'v'g=puvp00'v'g I',]

pcu’)ua'roq = puvpod

Y) H péyiotn dvwon (A) sivat peyalitepn amd 10 BApog (w)
ToUu owuatog (sikdveg 4.28B, 4.29y). Téte n Qopd NG Ouvi-
otapévng dlvaung eivat mpog TNV em@dvela. To owua
Kve{tal mpog Tnv erpdvela Kat gva pEPog Tou avadustal.
Autd oupBaivel dtav:

W<A! ﬁ m'g<puyp00 'V'gv T,] pcd}ua'roq'v'g< puypotj'v'g T,]

pou')ucrroq < puypod

Kabwg peldvetal 6yKog TOU OWUATOC Tou eival Bublopgvo
01O UYPO, n Gvwon mou déxeTal eEAATTOVETAL & KArolwa B€on
Tou cwuatog n dvwon (A”) eElowvetal e To BAPOG Tou CWua-
T0G. TéTE, TO OWMa emumMAgst:

A =W, ZuvOnkn mAsuong
MNa va mpoPAéPoune av €va owua ermiéel | Bubiletal ¢
éva uypd, ouykpivoupe:
a) ™ péylotn dvwon pe to Bdpog N
B) TIC TMUKVATNTEG TOU OWMATOG Kal Tou uypou (eikdva 4.30).
‘Eva owua eruniéet dtav:

pod»uaroc;<puyp00
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SUuQWva ME TN ouvlnkn mAeldong, av auEndesi to Bdpog evdg
owuatog Tou erurmAésl os uypd, Ba mpsnel va auinbesi kat 1
dvwon. Enopévwg, To ocwua Oa mpénet va Bubilotel mepload-
TePO OTO UYPOS (skdva 4.31).

Av OéAeTe va erumAéete O €UKOAO OTO VeEPO, TIPETEL va
MEWOoeTE TV TUKVOTNTA cag. Mwg AuEdvovtag tov Oyko 1§
UEIWVOVTAG TN MAla Tou owuatdg oac. Emedn sival dlaitepa
SUoOKOAO va pewwoete Tn MAla, Xenoldoroleite ta owaoiBla yua
va auEnoete Tov Oyko oag. Ta owoiBla €xouv uikpn pdla kat
ueydho dyko. Etol, dtav ta gopdue, n «uéon» TUKVATNTA* TOU Endva 4.31,

OWMATOG MAC MEWWVETAL KAl eriumAgoune gukoAdtepa. loahog ypapur ovoudetar n ypauuri mou yapdooetar oTo

0 of5 . A , , ‘E OKEAETG TwV MepIoaGTepwWY molwv Kkai delyvel ae mooo Bd-
OloNeog €xel HEYAAUTEEN TUKVOTNTA amo TO vepo. ETOL Boc emtpénetar va PubloTodv aTo Baacowvs vepd Kkai emo-

pa oupnayng owepévia opaipa Bubitetal oto vepd. QOTO00,  pévwg mdoo eivar To wéyioto Pdpog Tou opTiou mou wro-
wia koiAn (koUgla) owdepévia ogaipa dtag pdlag umopsl va POV Va LETAPEPOLV.
srurmAéel (eikdva 4.32). H koikn ogaipa pe tnv da pdla €xet
MEYAAUTEPO OYKO KL ETIOMEVWC MIKPOTEPEN «UECN» TUKVOTNTA. oolKn
, , , , , . 8 kai kabnuepivy Twnh )
MNa tov B0 Adyo ta mhoia mou eival kataoksuaouéva amnd
Aapapiveg srurmhéouv otn Bdhacoa (sikdva 4.32).

Eikdva 4.32
* H «quéon» mukvéTnta evédg owpatog eival to TMAKO TNG OUVOAIKAG H ouunayric opaipa éxer To Bio Pdoog we v Kkolpia. H
My, 3 ’ . [ o
HGlac TOU OGUATOG MPOG TOV OUVOANKS VKO TOU:P = - onun ouumayrig Buqt(eral, N Koupia emmnAgel. To nAot,o Exel
suvonixo ueyaAutepo Bdpog amo v dykupa. To mAoio emmAgel, eva

n dykuoa Budietar

giknA
Kai Texvoloyia, Biohoyia kai Ma@nuaTikd

D

H rukvdétnta evdg unofpuxiou pubuiletal ye tnv eicodo kat £€50d0 vepou OTIQ
dekauevég gpuatog. Me autd tov Ttpdmo auEdvetal i pewdvetal To BApog Tou
unoBpuxiou kat ermtuyxdvetal n KAatdAAnAn mukvoTNTa WOTE TO UMORPEUXIO va
BubiCetal | va avaduetat.

Me Tov Blo TPdMo Ta Ydpta pubuilouv TNV TUKVATNTA TOUG QUEOMELOVOVTAG
Tov OYKO &vég agpdoaKou ToU UTIAPXEL OTO £0WTEPIKS Toug. AuEdvovTag Tov
6yKo, peldveTal N mukvotNTA Toug Kal avaduovTal, PEIWvVoVTag Tov Oyko, auEd-
vetal n mukvétntd Toug kat Budilovtat

weéAipol O KpPOKGdeog au&dvel Tnv mukvoTTA Tou Katamivovtag méTpeq. ETol, pro-
XWpol pel va kohuund oe peyaAUtepo BdOog wote va un yivetal avtiAnmtdg amd
Ta uroYnela BUPaTd TOou. STO UMPOOTIVO UEPOG TOU OTOMAXOU MEYAAOU KpPO-

kodeihou €xouv Bpebel peExpl kat metpeg nalag 5 kg.
£pparo

Eikéva 4.33. a Mmopelc vo En-

Orav o1 Gefauevéc éouatoc eivar yeudtec veod, n uéon mukvétnta Tou umoouxiou yioelg yrotl ovu-

yivetar ueyaAuteon amé tou vepou kai To umoBouxio Pubiletal Otav eivar yeudreg Paiver avtd;
aépa, T6TE N MUKVGTNTA Tou eival [KodTEPN Tou vepoU kat To umoPouxio avadletal.
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» Xpnoiyomoinoe Kai €QAPHOOCE TIC EVVOIEG TIOU EUABEG:
YdpooTartikn Kai ATuoo@aipikn micon - MeTddoon Twv MIEOEWV OTA PEUOTA

1. SupmA\fpwoe TIC A€Eelg mTou Aeimouv amd TO TOPAKATW Keluevo €10l WOTE Ol TMPOTACEIG TOU
TMPEOKUMTOUV va eival emoTtnuovikd opBEg:

= [leon ovOUAlOUUE TO ... ™G dUvVAUNG TIOU QOKEITAL e, 0f MA ETUPAVEIA TIPOG TO eooeorerers
™G em@dvelag authg. Movdda tng rmieong oto Sl sivat ... KAl OVOUAZETAL .ooveerieees

= H mieon mou aokel éva uypd mou 1ooppoTiel OVOUAZETAL .oererceree. miieon Kal OPENETAL OTNV oo
H miison mou aokel 0 ATHOOPAIPIKOG AEPAC OVOUATETAL woovrererrersrre Tiieon KAl OPENETAL OTO ooververersere
Tou agpa.
H udpootatiki Tiieon eivat avdAoyn @) TOU .. andé v eru@dveld tou uypoy, B) TNG .
Tou uypoU Kat y) ™ng ™mg

2. Mall ue Ttov upeyalUtepo adeA@d ocou OéAete va Badioste mdvw ot wa Aaonwdn srupdveia. Na
XAPAKTNEIOEIG UE X TIC TPOTACEIG TWV OMOIWV TO TEPEXOUEVO €£ival EMOTNUOVIKA 0pBS kat pe A
AUTEG TIOU TO TIEPLEXOUEVO TOug eival emoTnuovikd AavOacouévo.

e O adeA@dg ocou emuével va TomobetnosTte QapPdIEg cavideg mdvw oTIC oroleg va Badioste. H
droyn Ttou: (a) Elvar owotn, ddtt £€tol de Oa yeuioouv Adormeg Ta maroutola oag. (B) Eivar Aé-
0og, 10Tt ol cavideg €xouv peydho Bdpog Kat £tol Ba PoulldEete eukoAdtepa otn Adorm. (Y)
Eivat owot), 30Tt hue autd Tov TPOMO MEWVETE TNV Tiieon oTo £dagog kat £€tol de 6a Boulid-
Eete o autd. (8) Eivat AdBog, d16TL pe autd Ttov TPOTo auEAveTe TNV TIEON OTO £€3aPOoc Kal £T0l
0a BouhidEete oe autd. (g) Timote amd OAa autd.

3. Ztn &umhavh sikéva maploTAveTal £va MAvOueTpo, Opyavo HPE TO Omoio ‘
MeTPAUE TNV udpooTaTiKA Tieon (To p oto oxAua eival n évdelEn g
USPOOTATIKAG TIEONC). 2TIC TMPOTACEIC TIOU aKoAouBolUv KUKAWOE TO
ypduua tou avtiotolxel otn cwoth andvtnon.

a. Av aA\d&ouue TOV TIPOOCAVATOAIONS NG eTiu@Avelag ™G HeUBPAVNG
and opldvTia o KATAKOPUPN dlaTnewvtag tn oto dlo Bdbog, Tdte
n évdelEn p Oa: (a) au&nbel, (B) pewbdel, (y) mapaueivel ©Bia, ()
undevioTel, (g) timote amd Ta MAPATAVW.

B. Av dumhaotdooupe To BABog OTO OToio0 TOToOOeTOUUE TN MEUBEAVN:
10Te n €vdelEn p Oa: (a) mapapeivel Bla, (B) dumAactaoTtel, (y) yivel
n uon, (8) undeviotel, (¢) Timote amd Ta MAPATAVW.

Y. Av aA\d€ouue TO UypS TMOU TMEPLEXETAL OTO MAVOUETPO Kal ToroOsTthooupe €va dANO Tou oroilou
n mukvotnTa eival 1o . TG MUKvOTNTAG TOU apxikoU uypoU dlatnewvtag tn uepppedvn oto (8o
B&6og: Ttéte n £vdelEn p Oa: (a) mapausivel Bla, (B) dumAactaotel, (y) yivet n won, (3) undevi-
otel, (g) Timote amnd Ta MapaATAvw.

3. Av uetapgpoupue To doxelo otnv kopugr tou ERepeot: téTE n vdelEn p Oa: (a) mapaueivel dia,
(B) au&nbel, (y) pewdel, (8) undeviotel, (¢) TimoTe amd Ta TAPATIAVW.

e. Av torofeTnooune TO uypd ot €va AANO doxeio SlapopeTikoU OXAMATOS Kal TMPOooBsoouue uypod
étol wote va Bubiooupe tnv empdvela oto B0 BdOog: téte n évdelEn p Oa: (a) mapaueivel dia,
(B) au&nbel, (y) pewbel, (8) undeviotel, (g) Timote amd tTa mMapATAVW.

Avwon - Apxn Tou Apxiundn - MAsuon

4. ZuumA\fpwoe TIG A€Eelg mTou Aeimouv amd TO TOPAKATW Keluevo €10l WOTe Ol TPOTACEIG TOU

TPEOKUMTOUV va sival ermoTtnuovikd opBsg:

= Y& KAOe owua tou Bubiletal péoa oe uypd N agplo, aockeitar dUvaun TG omoiag n devduvon

E LYo [ — KAl N POPA TIPOC oerersrsrer H dUvaun autf] oVOUATETAL e To pétpo ™ne Avw-
ong tooUTal PE TO TOU Tou ekTomietal and 1O CwWua.
= Otav éva o)ua emimAgel 0TO UYPO, TOTE 1 eeecoeoee eival (On PE TO e TOU OWUATOG.
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5. Na xapaktnpioelg pye = TIG MPOTACEIS TWV OTOo{WV TO TEPIEXOUEVO eival emOTNUOVIKA 0pBO Kal ue
A autég Tou TO MePLEXOUEVO Toug eival emoTnUOVIKA AavOacouévo.

a. Otav éva owua Bublotel o peuotd, N BAPUTIKA dUvAUN TOU N yn Aokel 0g aQUTO MELWVETAL

B. H dvwon ogeiletal otn dlapopd TUECEWV TOU PEUCTOU OTNV KATW Kal TNV endvw empdvela evog
oWUaTog.

Y. H dvwon eivat aveEdptntn amd to oxnua Kat to Bdpog Tou ocwuatog tou PRubifetal oe peuaTo.

3. Otav 1o 10 owua Budiletal oAOKANPO 0t BlAPOPETIKA PeuoTd, n dUvaun g Avwong ToU TOou
aokouv eival dia.

€. Otav n mnukvotnTa £vég owupatog eival Ukpdtepn 1 (on pe Tnv TukvOTNTa TOu UypoU Méoa OTO
omoio sival Bublouévo, TOTE TO OWUA EMMAEEL OTO UYPEO.

6. ‘Eva pmaAdvi yeudto pe agplo HAIO avuPwveTal OTOV agpa YIATE XTIC TMPOTACEIS TOU aKoAouBouv
KUKAWOE TO YPduua Tou avTiotolxel otn owoth amdvtnon.
i. H nukvdtnta tou agplou nAiou eivat pikedTePN améd TNV TUKVOTNTA TOU agpa.

i. EEaitiag tng mieong amdé to NAlo TO oroio Bpioketal yéoa oTo PMAAdvi, ackouvtal SUVAUEIC TIOU
N OuVIOTAUEVN Toug €xel Gopd TPOog Ta emdvw Kal WETPO HeyaAUtepo amd Tto BAPOog TOu Uma-
Aoviou.

ii. EEauttiag tne mieong tou agpa o omoiog TePIRBAANEL TO pMAASVL, aockoUvTal SUVAUEIG TIOU 1) OUVL-
otauévn Ttoug €xel popd TPOg Ta emdvw Kal PETPO UeyaAutepo amd 1o Bdpog Tou uraAoviou.

iv. Yidpxet kevd agpa mdvw amd tnv atudéopalpa.

7. 310 oxNua maplotdvovtal tpelg B£oelg evdg oldepéviou KUBou Kabwg PBubile- g
Tat uéoa oe doxelo pe vepod.

i. Xtn 6€on A va oxedlaoTtolv OAeg ol SUVAMEIG TIOU ackouvtal ard To
vepb oTtov KUBo.

i. Na oxedlaotolv Ol aQvwoelg KAl OTIG TPeElg O£0elg Kal va ouykpldouv
ueTa&y Toug.

iii. ZTIC MPOTACEIC TTOU AKOAOUBOUV va EMIAEEEIC TO YPAUUA TIOU AVTIOTOLXED
oTn owoTn andvinon.

A. Otav auEdvetat to BdOog Tou uypoy, n mieon Tou uypou eivat (a)
ueyaldtepn, (B) pwpdtepn, (y) Gia.

B. Otav auEdvetat 1o B&Oog Tou uypou, n dvwon tou aokel eivat (a) ueyaldtepn, (B) MKESTEEN,
(y) ®a.

» E@dppooe TIC YVWOEIC OOU Kal YPpAYe TEKUNPIWHEVEC OTIAVTACEIC YIA TIC EPWTAOEIC TIOU aKoAouBouv
Y3pooTaTikny Kai ATHOO®aIpIKR Tmicon - MeTddoon Twv mMECEWV OTA PEUCTA
Se ula erm@dveia mou €xel KaAupBe( amd mAaoTeAivn TomoBetoUue £va 0pBoYWVIo OLOEPEVIO KOUT(

WOTe va akouurd otnv TAaocTteAivn pe duo TPdmouc: (a) ue ™ peyAAn smugdvela kat (B) pe Tn MIKEN
em@dvela. e mola mepimtwon To Kouti Ba BoulldEsl MeploodTEPO OTNV

mAaoteAivn; Na eEnyfoelg tnv emAoyn oou. . F2
>tn dimhavn eikéva maplotdveTtal pia Udpaulik avtAia n oroia meplExet 1
AGSL. 310 €uBoho 1 aokoUue dUvaun F. Av yvwpilouue OTL TO guBaddv

P
Mriopeig va epunveloelg yiat: (a) Ot kaunleg €xouv peydha ermimeda
né\uata; (B) Ot okiép @opouv XlovomedAa; (Y) Ta tpaktép €xouv @apdid
AdoTixa; (3) «KéBovtar ta dAXTUAG pag dtav onkwoouue €va Bapl déua amd To vAua mou eival

Tou guBOAou 2 eival mevtanhdolo tou euBadou tou uBSOAou 1, va ouykpivelg
™ &Uvaun F, mou aokel to €upBolo 2 pe Tnv F. Na attiohoynoelg tnv

depévo; (e) Ta marmoutold Twv aBANTWv €xouv TéEAuaTa pe Kap@ld; (oT) ‘Eva akoviouévo uayxaipt
KOBel KaAUTepQ;

andvtnon oou.

Na ouykpivelg tnv mieon Tou vepoU oTov TuBuéva evog otevol owAnva Ugoug 10 m pe tnv mieon

B
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mou erkpatel oe upia Aluvn oe BdBog 10 m, av yvwpilelg 6Tt 0 CwAN-
vag sivat yeudrtog ue vepd amd tnv mapamndvw Aduvn.

5. To udpootatiko rnapddo&o. Xtn dimAavn sikdva maplotdvovrtal Tpia doxeia
SlaPopPETIKOU OXNUATOG Ta oroia meplExouv uypd oto idlo UYPog. (a) Na
ouykpivelg Tig méoelg otoug mubugveg Twv doxeiwv. (B) Na ouykpivelq
TIG duvdAuelg Tou ackouvtal amd To Uypd OTOUG TIUOUEVEG TWV doXelwv.
(y) Na ouykpivelg Tic duvduelg Tou ackouv Ta doxeia oto Tpaméll mdvw
OTO Ormoio LoopPOTIOUV.

; ;r:fl’df;{'

6. To alelpt mou @aivetat otn dumAavh elkéva ouoKeudletal O «Kevd» aé- ' ;‘:E:EHG AEPOZ
pog, dnAadn amnd Tn oakoUAa aalpsital o aTuoopalplkég agpag Kal otn
ouvéxela oppayiletal (a) Mmnopeic va €Enyhosig yia mowov ASyo To TEPL-
TUAMypa KoAAGel oto alelpy; (B) Mmopeic va mpopAégelc Tt 6a ouuBel edv
ME MO KAPQITOO BNUIOUPYAOCEIG MIA MIKET OMA OTO TEPITUNLYMA;

7. Téuoe éva motnpt péxpl To Xelhog Tou pe vepd. BAle éva gUANO xapTioU
ota xeiAn tou motnpoU. Mieoe pe Tnv mMaAdun cou To Xapti ota XelAn Tou ToOTNEIOU KAl avaro-
doyuploe To MoTAPL MAvw amd uia Aekdvn. To vepd de xUvetal Mrmopeig va eEnyhoelg yiati cuuBaivet
auTo;

Avwon - Apxn Tou Apxiundn - MAsuon

8. Na xapaktnploslc ye = TIG MPOTACEIC TWV OTOIWwV TO TEPLEXOUEVO &ival emoTnuovikd opBd Kat ue
A auTtég Tou TO TEPLEXOMEVO TOuG eival €TOTNUOVIKG AavOaougvo.

a. KoAuprnde mo eUkoAa otn 6dhacoa amnd 6,1t oTtnv Tuoiva.

B. Mia uikpr owdepévia opaipa Budiletal oTo vepd, evw pia PeYAAN EUAVN eTUMAEEL
y. Ta umoBpuUxia umopouUv va avaduovtal Kait va kataduvovrtal otn 6dAacoa.

Na attiohoynoelg tnv erhoyn oou oe K&Be mepimtwon.

9. Téuoe éva UIKPO TAAOTIKO MUMOUKAAL pe vepd TG Bpuong kat denoé to o éva doxelo yeudrto ue
T0 d10 vepd. TéTe Ba TMAPATNENOEIG OTL TO MMOUKAAL TASeL, ev®d eival OAOKANPO PBuBIOUEVO aKPIBWG
Kdtw amnd tnv em@Avela Tou vePOU.

a. Na oxedldoelg TIg duvduelc TIOU ackKoUvTal 0TO MMOUKAAL Na umoAoyiosic tn ouviotaugévn duvaun
TMou aoke{tal og auTo.

B. BuBi{Coupe OAOKANPO TO MUMOUKAAL pEoa Oe OLWVOTIVEUMA Kal To agnvoupe. Mpog ta mou 6a Kivn-
0el; EEAynos.

Y. BuBiCouue oAOkANpo TO UMOUKAAL péoa oe alatdévepo Kal To agnvouue. Mpog ta mou 6a Kivn-
Oel; EENYNoOE.
2 2 kg kg kg

Alvovtal Ol TUKVOTNTEG: Pygpoy = 1.000 —5+ Powonvesuatog = 800 —5 1 Paratévepou = 1.200 p—
10. 'Eva mAoio @opTwuévo ue eumopelpata diamAgsl Tov ATAAVTIKO wKeavld KAl MECW TOU TIOTAUOU TOU
Ayiou Aaupevtiou @Bdvel otn Aluvn Mitolykav otnv omoia Bploketat To Audvt Tou Zikdyou Ormou
Kal EEPOPTWVEL
i. Na OUYKPIVEIC TIGC QVWOEIC TIOU dEXeTAl TO TAOIO: a) OTOV WKEAVO B) 0TOo Advt TPV EEPOPTWOEL
Y) oto Advt apol EePoPTWaEL

ii. Amé TIC TMaPakdTw TPOTACEG va €TIAEEEIC QUTH TIOU avTIoTOlXe( OTn owoTh amdvinon: To m\oio
Bubiletal meploodtepo OTO vepd evw sival popTwuévo (a) kat TAsl oTov wkeavd (B) kat TIAEsL
otn Aluvn.

ii. To m\olo @Bdvel oto Aldvi kat Eepoptwvel To @optio Tou. (a) Mdote aokeital peyalitepn Qvw-
on oto mAoio; Otav sival gopTtwuévo 1 dtav eivar ddsto; (B) Ze mowa amd T dUo TapaAtrdvw
nepintwoelg Bubifetal meploodtepo otn OAANAcoq;

Na SIKaloAoyNoelg TIG £TAOYEQ COU.
7 Z p 7 kg
Aivovtal oL TUKVOTNTEG: TOU OANACOWVOU VEPOU: Pgarvepos = 1:030 — 3,

, s k
TOU VvEPOU TNG AUVNG: Pyepos Aune = 1.000m—%
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11. ‘Eva mompt sivat ygudto pe vepd. Ztnv ermpdveld Tou emrmAéstl éva maydkl
a. To maydkt 6a emMEMAee OTO OWVOTIVEUUQ;
B. To maydkt Aeidvel. ©a xubsl vepd amd To MOTAPL

Y. & wa eenuepida datunwvetal n droyn: «Mwa avgnon g Oepuokpaciag ™G yng Oa eixe wg
amnotéAeoua va Alwoouv Ta TaydBouva Twv TOAKWOV TEPLOXWY, omdte Oa avéBel n oTddun Twv
WKEAVWV». SUMPWVEIG ME TNV maparndvw droyn; YmevOuuifouue OTL Ta maydBouva mpogpyovTtal
and Toug MAYETWvVEG TNG &Enpdg.

’ b kg kg kg kg
Aivovtal oL TIUKVOTNTEG: Pvepos = 1.000 mé Powonveduarog = 800 mé Préyou = 900 mé Pearacavos vepou =1.020 me -

12. 3¢ ua Juyapld upmdviou tormodeteital éva doxeio pe vepd. H Tuyapld Seixver 195 N.

a. X1o doxeio tomobeteital wa métpa Bdpoug 8 N. H métpa Bubiletar otov mubuéva tou doxeiou.
Mowa vouilelg Ot Ba sivat n évdelEn t™g Tuyapldg;

B. Agpalpolue tnv METPA Kat torodstolue oto doxeio éva Ydpt Bdpoug 2N. Mowa Ba esivat n EvdelEn
™™g Cuyapldg, étav to Ydpt KoAuumdel oto vepd Tou doxeiou;

13. [M\evon oec uypd mou dSev avauelywlovral Otav oe éva
P P . / h MINAKAZ 4.3.
doxelo TomoBetnBoUv uypd Tou dev avaustyviovtal, OTwe
vepd Kat AGdL, tdte autd Loopporodv €T0L WOTE TO TIUKVO- YAiké MukvétnTa 086?17 Seipd
TEPO UYPS va Bploketal oTov mubuéva tou Soxelou Kal To | ags 09
AYOTEPO TUKVO OTNV €MIPAVELD. € VAV OYKOWETPIKO KUALV- Nep6 10
dpo TormoBstouvtal Tpia uypd kat tpia oteped and dia- Y3phoyupog 3
POPETIKA UAIKA. Me Bdon To Sumhavd mivaka 4.3 va kabo- 6o 05
plosic ™n dladoxIkA oelPd Pe TNV omoia 6a LooPEOTNOOoUV. AT 09
Xd\upag 8

Ackfosis OO KNgolce

kg

Y aQuTéq TI AOKNOEIG N TUKVOTNTA Tou vepoU va AauBAvetal (0N UE Pyepoi=1.000 5 kai n emmtdxuvon
™G BapimTag g = 0™, Poaracowos vepos = 1020 K9, pyooeg = 19300 K9 .
S m m

YdpooTartikn Kai ATtuoo@aipikn micon - MeTddoon Twv MIEOEWV OTA PEUOTA
1. 310 dimAavé didypauupa divetal n PETABOAR TNG ATMOO(ALPIKAG

niieong oe ouvdptnon ue To UPog amd Ttnv ermpdvela tng yne. £
Na umoloyioelg ™ petaBoAn Tng mieong otov Tubuéva evog x 8
doxelou mou mepléxel vepd oe BdGog 50 cm, kKaABWg autd peTa- o 4
@épetal and tnv emmpdvela g OdAacoag (Upog 0 km) otnv Ko- g
pupn Tou ERepeot (UPog 8 km). 2 (ihSs
p p a p ; 3 0 50.000 100.000
YrnooeEn: Oewpnote OTL n emtdxuvon tng PBaputntag OTnv Ko- ary. Tricon (pa)
pupn tou ERepeot eivat {on pe auty otnv emmedvela g yng. :

2. 'Evag padntig ompwxvel pe To dAKTUAS Tou TO MOAUBL Tou OTn oeAida Tou TeTpadiou TOU AOKWVTAG
dUvaun 10 N. Edv 1o euBaddv tng erupdvelag g pUTNG Tou poAuBloy eival 0,08 mm? va Bpebel n
miieon mou aokel n pUTn Tou MoAuBloU oTn oeAida Tou Tetpadiou oe P,

3. ¥ éva mholo dnuioupyeital Adyw wag olykpouong éva piiyua mou éxet eupaddv 100 cm? oe Bd&Bog
3m and v smupdveia g OdAacoag. MNa va esunodicouhs TNV €10PON TOU VeEPOU OTO TAOIO, TOTIO-
Oetolue éva EUAlVO mWua oTo pryua. Moto eivat to pétpo g eAdxiotng dUvaung Tou MPEEMEL va
QOKNOOUPE OTO TIWUA WOTE VA EUTOS{O0OUUE TNV EL0PON TOU VEPOU;

B
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4. ‘Evag dUtng Bpiloketal oe BdBog 50 m. (a) Na umoloyioelg tnv mieon ota TUumava TWV AUTIOV TOU
Kabwe Kkal Tto METPOo TNg dUvaung mou aoke{tat amé Tn 6dhacca oe autd, av yvwpilelgc OTL TO
eppaddv g emupdvelag tTwv Tupndvwv evée auTiol esival mieplmou 1 cm? B) Av o dUtne aviéxel oe
OUVOAIKA Tileon 5 atpoo@alpwv (mevtamAdola TG aTuoo@alplkig), méoco eivat To péyloto BAGog mou
uriopel va kateRel;

5. To egupaddv tou peydlou kal Tou UikpoU euBéAou upiag udpaullikig avtAiag esivar 1500 cm? kat 300
cm? avtiototxa. Ma unyavy Bdpoug 800 N Bpioketat oto peydho guBolo. Mdéon Suvaun mpsmnel va
aoknBe{ 010 KPS EuBoAo, WOTe va avuPwdsl n unxavn;

Avwon - Apxn Tou Apxiundn - MAsuon

6. M xnva emmAgsl oto vepd mag Aluvng €xovrag to 25% TOU OYKOU TOU OWUATOSG TNG OTO VEPEO.
Mowa eivalt n péon mukvdTNTA TNG XAVAG

7. 'Eva KIBWTo €xel oxnua kUBou upe akun 0,5m. To kiBwtio ZuyiCet 250 kg. AV TO A@NOOUUE OTO VEPO,
0a emmAeloel | 6a Budlote; Na SikaloAoynoelg tnv amdvinon oou.

8. Amd éva vaudylo tou 5ou mX. awwva avacupsTtal pe Tn Bondesia evég kahwdiou amd BAGog 500 m
géva xpuod ayaAuatidio pdZag 10 kg. Na umoloyioelg (a) ™ dUvaun t™ng Avwong Tou aokel(tal oto
ayaAuatidio. (B) ™ dUvaun mou ackei To KAAwWdO OTO ayaAuatidio, av Bswpnoouue OTL avaocupe-
Tal hge otabepn taxutnta. (y) ™ dUvaun mou aockel To KAAWDSI0 OTO ayah- -
uatidlo dtav autd Bpioketal oAOkAnpo €Ew amd To VePO.

9. Ta maydéBouva sival KOUPATIA TIAYETWVWYV TNG ENEAG TOU armokomrTovTal Kat '
emmAéouv otn 6dAacoa. Me Bdon Tig TukvéTnTeg mMdyou Kat Oaldoolou ve-
poU uropeic va Bpelg méoo uEpoc Tou Oykou Tou mayoBouvou eivat Bubt- b
Ouévo O0TO VvePS;

NEPIAHWH
Mieon ovoudletal To mMnAlko TG KABeTng dUvaung MOU ACKe(Tal 0g Mla emPAVELd TIPOG TO eURadov
™G em@dvelag authg.
Y®poOoTaTikf Tiieon ovopdleTal n T{eon TOU AcKoUV Ta Uypd TOu LooPPOTIoUV.
H udpootatiki mieon eivat avdhoyn tng mMukvoTNTag Tou uypoU, Tou BAGoug Kal NG ermtdyxuvong
™g Baputnrag.
Kdbe petaBoAn tng mieong oe OTOlOdNTOTE ONUelo eVOG TIEPLOPLOUEVOU PeuoToU TPOKAAE( (on ueta-
BoAnl Tng mieong oe OAa Ta onueia Tou.

ATuooQalplkn Tiieon ovoupdletal n mieon mou aockel n atudéoeaipa.
H udpoOoTaTIKA KAl N ATUOOQAIPIKY Tiieon ogeilovtal otn BapdtnTa.

H Ty TG atMoo@alpiKAg Tiieong Mewvetal oo auEdvel To UPoc amd tnv erpdvela tne OdAhao-
oac.

U U U UoUu U

Avwon ovoupdletat n dUvaun Tou ackolv Ta PeuoTd ot KABe owua Ttou Bubiletal oe autd. H
dlevbuvon tng eival katakdpuen, n Gopd Tng avtidetn Tou Bdpoug Kal To METPO TNG (00 ME TO
Bdpog TOu uypoU TIOU eKTOTICEl TO CWUA.

] Eva owpa erumAésl otav n dvwon tooltal Je To BApog Tou. Ta OWUATA TOU EMMAEOUV EXOUV
TMUKVOTNTA MIKPOTEPN amd Tnv TukvéTnTa Tou UypoU UEoca OTo omoio sival Bubiouéva.

BAZIKOI OPOI
Mison ATUOO(AIPIKA TiEON Apxfl Tou Apxndn
Y®pooTaTIkh Ti{eon Avwon MAedon

Apxn tou MaokAA




Hia mikpn igTopia

Boyiat{ep, o1 pikpoi taéidiwteC TOU B1AOTAUATOC

To 1977 ekto&euOnkav amo ti¢ H.M.A. 6uo draotnponAoia pe to ovopa Boyia-
t¢ep (Voyager) pe OKOMO VO GUYKEVIPWGOUV MANPOPOPIEG yid TOUG €&WTEPI-
KOUG MAAQVATEG TOU NAIOKOU paAG ouotnpatog. Inpepa kair ta duo Boyiatlep
ouvexifouv to Taid1 toug €€w amod To nAiak0 HaG cuUoTNPA KAl pPAG OTEAVOUV
MANpo@opieg yia tov KOoHo £€€w amo autd. Ita SiactnpomAold umapxel nxo-
Ypa@npévo HNVUpa o€ 55 d1a@opeTikéG YAwOOoECG MHETAEU TWV OMOIWV KAl Ta
apxaia EAAnvika, ka@wg ka1 H1apopor nxo1 amo Tn yn TPOKEIPEVOU va aflo-
moinBouv yia Tnv avayvwpion pag amd tuxov eEwyniva, vonpova ovta. H mpay-
patomoinon &vog tétolou ta&idiou amaitouce tepdoTia mood evépyerag. Kade
d1aotnpomiolo, mou Juyile 815 kg, xpeldotnke otnv ektofeuon tou 700.000
kg kauoipa. H xnpikn €vépyeld autwVv TWV KAUCGIPHWV HETATPANnke oe Oepp-
kn. H evépyeia yia tn Agitoupyia twv opydvwv mponABOe amo tn Siadoxikn
HETATPOIN TUPNVIKNG OE Oepikn KAl TEAIKA O nAeKTPIKN evépyeia. ZupmAn-
PWHATIKA XPNOIPOTOINONKE Kal n gvépyela aktivoBoAiag amd tov nAlo.

_ | . I'Io;ez"léd)v
e Oulpavc')g

& g Kpovg
& /Apng

. r-n AMag

. Appoditnp

Ig auto to KEQAAaio Oa paBoupe yia TIC 61GPOPEC HOPPEG EvEPYEIds, TN
HETATPONN TNG EVEPYEIAG AMO pid Hop®n o€ AAAn KaOw¢ ka1 yia tn diatnpnon
TNG EVEPYEIAG.
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olIkn =
8" kai loTopia }a

Eikdva 5.1,
HPAKAEITOS. {[Tup 0 agilwvs dwtid n atwvia: Artia Slapkoue
aMaync. Pwuaikd avtiypago aydAuarog @iroadgou, méavéy
Tou HoakAeitou (AiadikTuakdg kduBog Mouaeiou HoakAgiou)

\)ou(ﬁ
8 ka1 NepiBdArov

Eikova 5.2.
Koupéir.
MMetpeAaikde oTabude mou kaiyetar katd T Sldokela ToU
noAguou Tou Mepaikou Komou. H xonaiomoinon evépyeiag
elvar anapaitnt yia ™ Aeitovpyia ™G avBpwmvng Koi-
vwviag. Ouwe oe moAAEG mepinTaoelg, umopsl va MookaAé-
08l OIKOAOYIKEG KATAOTPOPEG.

Eikova 5.3,
AlapopeTikd oTiyuétuna ané ™y kivnon evég BAfuatog
Kaba¢ dianepvd Eva undo. Apxikd Kiveltar ue tayutnta 800
m/s. Exet evéoyeta. MookaAel 1eTaBoAEC.

ENEPIFEIA: MIA OEMEAIQAHZ ENNOIA THZ ©®YZIKHZ

Ot apxaiot ENAnvee @iNéocogol avalAtnoav ta oTolxeia amd
Ta omoia amoteAeitat o kOopog kat Tmpoomndénoav va ep-
unveloouv TIG MeTABOAEG mTou oupBaivouv otn @uon. O Apt-
oToTéANG mioTteue OTL 0 KOOMOG Ouykpoteital amd Téooepa
otoixela, ™ QwTid, To vepd, T yn Kat tov aspa. Ané autd
TO «MUp», dNAAdN N QwTI4, OUUBOMle TIG ouvexeic alAayég
mou BAérnoupe yUpw pag. O HpdkAeitog Bswpouoe OtL pévo To
mup eival To MPWTAPXIKO oTolxeio amd 1o omoio yesvviouvtat
6Aa Ta dvra kat oe autd emavépyovtal To mwp de xdvetay,
aA\d maipvel KGBe TG00 BIAPOPETIKEG MOPPES Kal Tepvdel and
dldpopee kataotdoelg. OAa Tta urndéhowra aAAdlouv: «ta md-
vta pe. Etol, yia mpwtn @opd oty lotopia eugaviletal n
avtiAnyn ™™g dlatnpnong evdg ueygboug (rup) To omoio uro-
pel va al\dlet pop@eg, aAd Ttehkd dlatnpsital (sikdva 5.1).

H mnapandvw droyn tou HpdkAsitou emavilBe OTO TPOOKN-
VIO TOV 170 Qudva HE TNV £10aywyh MIAg Kawvoupylac yla Tthv
emoxn autn évvolag: g evépyelag. O 6pog XEnoluomodnke
apxikd amnd tov Mahidaio, Xwpig Suwg emotnuoviké oploud. H
piCa ™g AéEng eival apxatoeAAnviki amdé Tto ev (uéoa) Kal
£€oyo, OnAadn onuaivel TNV €0WTEPIKA KKAvOTNTA KATIOOU va
napdyst €pyo. MOAG Suwg mptv arnd 200 mepimou xpdvia 1
gvvola ATEKTINOE EMOTNUOVIKS Tieplexouevo. Ot quoikoi aglo-
mowvtag v évvola TG evépyslag katdgepav va meplypd-
Youv pe eviaio tPdmo @awvéueva, OnMwg TA KvNTIKG, Ta Ogp-
MIKE, Ta nAeKTPIKE, Ta QWTEWVE, Ta NYXNTIKA Kal Ta XNUIKG, Ta
omoia wg tdte avtiweTwrifovtav wg aveEdptnTa UeTAaEU TOug.

STIC apXEG TOU £IKOOTOU alwva, N €vvola TnG EVEPYELAG ATo-
té\ece T Bdon ywa va datunwbouv dUo amd TIG oUyXPOVEQ
QUOIKEG Bewpieq: N Bewpla T™NG OXETIKATNTAG KAl N KBAVTIKA
Bewpla Kal e€EeAiXONKe Ot KEVIPIKA E€VOTIOINTIKA £vvola NG
YA®WOOQg ToU XPnoluorolovv ol (uotkol yla va meptypdyouv
Ta Qawdueva Tou MEAETA n eTOTAUN TNC QUOIKAG. Eruriéov,
n evépyela eival n €vvola Tou ouvdgsl TN QUOIKN UE TIG AAAEQ
QUOIKEG eMIOTAMEG Kal Tnv Texvoloyia.

Snuepa Ohol eluacTe eEolkelwpévol e TNV évvola TNG eveép-
velag (ewkdva 5.2). Evépysia pe TN MOP®R TNG akTivoBoAiag
goxetat otn yn and Tov NAO, TMEPIEXETAL OTIC TPOPES TOU
Towue Kat dwatnpel ™ Cwn. Mapdho mou n evépyela eival n
mo diadedouévn £vvola OTIC QUOIKEG ETIIOTAKEG, O OPLOUOG TNG
elval 1dlaitepa dUokolog. Mg 6a npooeyyioouus TNV Evvola
NG evépyelag;

O dpougag dtav Tpéxel, €xel evépyela. O AATng étav ™nd4,
€xel eniong evépyela. Mia yAdotpa mou méptel and éva unah-
KOVL €xel apkeT evépyela Kal Boulldlel Tnv opo®r evdg AuTo-
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kwhtou. Ot dvlpwrio, ta {wWa, Ta GUTY, Ta SldPopa avtl-
kelueva gxouv evépyela. Qotéoo, TAPATNEOUUE TA ATOTEAE-
ouata g evépyslag uévo dtav ekdnAwvetal €va QpavOUevo,
pia petaBoln. Adue OtL dtav n evépyela petagpépetal and éva
owua og AA\o N petatpénetal amnd uia pop®n oe dAAn, mpo-
Kalei peTaBoAég (eikdva 5.3).

MevikdTePa, N evépyela sppavileTal Pe SIAPOPEC HOPYPEC,
peTaTpémeTal amé pia pHop@R ot AAAn, aAAd katd TIGC HETA-
TPOMEG TNG N OUVOAIKA evépyela diatnpeital. O urnoAoyloudg
NG &VEPYELQG TIOU METATPEMETAL amd uia Hopdn oe AAANn 1
uetapépetal and éva odua oe AANO BleukoAUvETAL OE MEPL-
KEQ TIEPIMTWOEIG UE TNV E0AYWYH &VOG VEOU QUOIKOU MEYE-
Boug: Tou €pyou.

5.1

‘Epyo ka1 Evépyeia

H A€En €pyo xpnoworoleital oty kabnuepwvr {wn ue dla-
(POPETIKN onuacia amnd autiv Pe Tnv oroia TN XPNOULOTIOOUUE
otn QUOIKA. MNa mapddelyua, ol MeploodTepol Aéve OTL 1 KATa-
okeunl Qg Yéopupag Plou-Avtipiou ntav éva dUokolo €pyo.

H mpwtn avtiAngn yia v évvola Ttou €pyou @aivetat 4tL
npoépxetal amd Toug apxaioug EAANveq. Anuioupynonke wg
aroTéAeoua TNg MPOooTddelde Toug va gpunvedoouv Mwe sivat
duvatdév va avupwdel €va BaplU AVTIKEUEVO QAOKWVTAG MIKPEN
duvaun ue TN PBondela evdg poxAou (sikdva 5.4). XTI apxEQ
Tou 170U awva o Falihaiog cuvélaBe TOV OUCLAOTIKO Xapa-
Ktea g évvolag. Mapatnpwvtag Tov TPOMO Tou Tomode-
ToUoav nacodhoug oTo £dagog, dlamioTwoe OTL TO ATOTEAE-
oua Arav ouvduaoudg Tou Bdpoug Tou CQUPLOU TIOU XENOl-
potolodoav Kat Tou UPouc and To oroio Enepte (sikdéva 5.5).
H &0vaun (Bdpog) kalt n uetratdmon (UPog) @aivetal va
ouvdéovtal ue kdmolov tpodmo. To 1829 o MdAAog @uaikdg Ko-
PIOAIG ATOKAAECE TO YWVOUEVO TNG dUvauNg ME TN MeTatorn-
on, €pyo.

SAUEPQ, ME TNV €vvola Tou £pyou MeplypdPouue Tn META-
@opd N Tn Metatpomn NG evépyelag Katd tn dSpdon wiag
dUvaung. MNa mapddesiyua, étav taktomoleig ™ BIBALOOAKN cou
kal aveBdleig ta BBAla amd to YaunAdtepo pPd@L TG OTO
uPnAdtepo, Ba koupaoteig. Ta BBAia, u€ow e SUvaung Tmou
TOUG AOKelg, amokToUv evépyeld. Amd Tov 0pYavioud 00U UETA-
pépetal svépyela ota BPRBAl KAl yi@ va TNV avaninewoelg,
0a xpelaoTel va pag. XpnoluomnoloUue To QUOIKS uéyebog €pyo
yia va eK@PACOUUE TNV TOOOTNTA EVEPYEIAG TIOU MWETAPEPE-
Tat and soéva ota PBRAla.

‘Epyo éuvauncg

Otav avupwveTtal oTIOIOOATIOTE CWUA, AoKe(tal ¢ autd ua
dUvaun Ttouldyiotov (on pe to BApog Tou. Adue OtL n duvaun
napdyet €pyo MAvVw OTO OWMA. TNV sikkdéva 56 o abAntng
AVUP@VEL TNV Pndpea ackwvtag ¢ autr duvaun. Oco n undpa
aveBaivel, n dUvaun mapdyst épyo mdvw G Otav o abAntng
Kpatdel akivntn v undpa, n dlvaun dev mapdyet §pyo.

\,olkﬁ
8" kai loTopia y

Eikova 54.
To KopITadKI TNG EIKOVag avuyavel eukoAd Tov matépa Tou.
0oo mo kovtd PpiokeTar o matépag atov dEova mePIOTPO-
oI, T600 uKoOTEEN eival n SUvaun mou ackel T KoPITOdKL.
H 16éa va ouvdedel n duvaun mou ackeital oe €va owua
ue ™ uetatémon anodidetar atov Aoxiwundn (3o¢ mX.
aiwvag) kar otov Howva tov AAekavdpéa (log uX. aidvag).

\,ou(ﬁ
8" kai loTopia

hy
i ¥1

Eixdva 5.5.
000 ynAdtepa onkaver To Xgoi Tou O gpydTNG Kai 6oo
Baputepo eivat To oupl, 600 Pabutepa TO Kapp( EloXW-
pel at0 ndtwua. Aut n mapatienon odnynoe tov MaAikaio
va ouvdéoel TN SUvaun We TN UETATOTION.

Eixéva 5.6.
0 abAntiic aokel duvaun (F) otv undea mou mpokaAel v
aviywon e os tpo¢ h. Adue 6t n F napdyet éoyo otnv
undpa. Evépyela petagépetal ané tov abAnth oty undoa.
0 abAntic Koupdletat.

B
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Eikéva 5.7.

To épyo wac duvaung umopsl va eivar BeTIKG 1 apVNTIKG.
(a) To dAoyo aokel Suvaun oto kdpo. To kdpo ueTatomifeTal.
H dUvaun kat n uetatémon &xouv v idla kateubuvon. H
Suvaun napdyet Betiko Eoyo. (B) H toouAriBoa ackel Suvaun
oto maidi, ™v ToIBA, Mou avtioTEkETal otV Kivnan Tou. H
T Kat N wetardmon eivar avtibeteg. To goyo ™G ToI-
B¢ eivar apvnTikG.

Eikova 5.8.

To aydpt mou kdfetar 010 UETAEWTG xaAdki wetatomileTal
ndvw oto ndrwua kard Ax and pa opildvria Suvaun F mou
aokeital ané to kopitol H duvaun tou Bdoous w kat n Fy
elval KaTaKdpUQPeG Kal EmouEVWC KABETEG OTN WETATOMION.
Aev napdyouv éoyo i To goyo Toug eival oo we T0 0. H
Suvaun F rou aokel To KopiTot eivat napdAAnAn otn uetare-
mon Kai napdyet £oyo.

- T

Andé t gEaptdrtal to Epyo HIa¢ SUVAUNG;

Voo Bapltepo eival €va cwua TOo omolo avuPwvelg, TOoo
neploodtepo  Koupdleoal, ddTL Tapdyslg MeYaAUTePO €pYo.
AnAadn, 1o €pyo e€aptdral and tn dUvaun ToU ACKE(TAl OTO
owua. ErumAéov, n dpactpidtnta yivetal O KOUPAOTIKA, av
TO owua meénel va avuPwdel oe peyalltepo UPog. Apa, TO
gpyo eEaptdrtal Kat amd TN PETATOMON TOU CWUATOG.

Mevik@, pa duUvaun Tou aoke(tat o éva owua uropsl va
napdyet gpyo (W) mdvw o autd dtav To Oowpa PETAKIvVE(TAL
Stnv amlouotepn Tepintwon, orou n dVvaun eivar otadepn
Kal TO oWua MeTaKlve(tat katd tn dievbuvon g, To £pyo
opiletal wg TO Yywvéuevo Tng dUvaung emi Tn PETATOMON TOU
oWUaTog.

An\adn:

‘Epyo = Alvaun x Metatdmion

N OUUBOAKA:

W = F . Ax (5.)

Movdédec Epyou

To gpyo eival mapdywyo uEyebog Kal eMoOMEVWwg N povada
Tou mpokUmnTel amd Tov oploud Tou. Amd TN oxéon 51 BAE-
moude OTL N movdda Tou €pyou eival n povdda tng duvaung
eni TN Movada Tou MAKOUG. 2To Olebvéc olotnua HovAdwy
(S.l), n dvaun petpidtat oe N (Newton) kat n petatdmon oe
puétpa (m), ondte 10 €pyo uetpiEtal oe N-m. H povdda auth
ovoudZetal Joule (TZAoul) N ouvteTuNuUEva J TPOG TIUA TOU
Ayylou @uolkoU TZég Mpéokot TTAouA (J = Joule).

Eivat Aowrtdv:
1J=1N-m

kat Ta moAarnAdold tou, 1 kd =10° J kat 1 MJ =10% J.

Apa: 'Epyo 1 Joule mapdyer dUvaun 1N mou aokeitar og
owpa To omoio petaTtomifeTal Katd 1m, Katd TRV KareuOuv-
on TG dUvaung.

MNna éva unho mou mEetel and UPog 1m, To €pyo Tou BA-
poug Tou eival pepikkd J, o apoBapiotag mapdyesl €pyo ue-
pikA kJ, evid TO £pyo yid TO OTAUATNUA &VOGQ (POPTWHUEVOU
QoptnyoU mou Kiveltat ue 100 km/h eivat pepikd MJ.

MepintwoeIC Epyou

To gpyo umopsel va sivat 6eTikd, apvnTikd N undév. Eivat
BeTIKG dtav n duvaun €xel Tnv Bla Katevbuvon Me TN UETATO-
mon Tou owuatog. AnAadn, dtav n SUvaun TPOoKAAsl Tnv
kivnon, 6nwg oupBaivel ye T SVUvaun mou aokel To dAoyo
otnv ewkkdéva 57.a.

Eivat apvntikd dtav n duvaun €xet avtiBetn katevbuvon amnd
TN METATOTON Tou owuatog. AnAadn, étav n SUvaun avtiti-
fetal otnv kivnon, onwg cuuBaivel pye TN dUvaun TS TEPRNG
omv ekéva 57.6.
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Eivar undév étav n Sievbuvon tng duvaung eival kABetn ot
dlevbuvon tng uetatdmong. MNa mapddeyua, yia wa optld-
vTla kivnon to €pyo tou Bdpouc w 1 NG dUvaung OTAPIENG
Fy tooUtal e 1o undév (sikdva 5.8). H duvaun F mapdyel gpyo,

evw ol Fy kat w, OxL

YnoAoyIouo¢ Epyou otabspng duvaung

A. Auvaun napdAAnNAn UE tn PETATONMION

‘Eva unho méptel oto £dagog amnd UPog h. Mdoo €pyo mapd-
Yel T0 Bdpog Tdvw OTO WAAO;

Enedn to pAAO Kiveltal oe kKatakdpupn Sievbuvor, duvaun
Kal petatdron €xouv Tnv Bla katelduvon, omdTe MPOKUTTEL

W, =w-Ax, W, =w-:-h

Otav évag apoBapiotag avuPwvel pia urdpa Bdpoug w oe
Upog h, aokel ouvoAikhy duvaun (F) oe auth avtibetn ue TO
Bdpog ™g (F = w).

Méoo eival to goyo Tou Bdpouc TG undeag Katd thv aviyw-
of NG Kair rnméoo To Epyo NG duvaunc F rou ackel o abAn-
TAC otnv undpaq;

To Bdpog (W) ™ng undpag Kat n Yetatdron g €Xouv avti-
0eteg KaTteuBUvoelg (elkdva 5.9). Emousévweg, to €pyo Tou PBd-
poug TnNe undpag eivat apvntiko:

W, =-w-h

AvtiBeta, n dUvaun F mou aokel o apoiBapiotag otnv pndpa
KAl n petatdmion t™g €xouv Tnv dla katevduvon (eikdva 5.9).
Erouévwg, to épyo g F eival BeTIkS:

We=F - h

B. Auvaun nAdyia o oxéon HE TN UETATOMON

SUpoupe pia Balitoa mdvw oe oplldvtio £€dagog (sikdva 5.10).
léoo goyo mapdyet n duvaun mou ackouue otn PBaAitoq;

AvalUouue T dUvaun oe dUo ouviotwoeg (F; kat Fp): H F,
elval mMapdM\nAn kat n F, kd@etn mpog Tn uetratdron. To
£€oyo NG ouviotwoag mou eivat kdbetn otn petatdmon eival
ndvtote {00 pe undév: Emopévwg, to gpyo Tng duvaung (F)
looUtal We TO Yivduevo NG mapdAAnAng ouviotwoag (Fy) ermi
™ MeTaTtoron:

WF=WF1=F1' AX

Moo éoyo mapdyetat and 1o Bdpo¢ tou naidioy, éTav autd
kateBaiver Tnv toouAnBpa (sikdva 5.7);

H ToouAnBpa eivat éva eminedo mMAAyl0 w¢ TPOC TO 0pPLLo-
vilio £€3agog. Kdbe Ttétolo emimedo ovoudletal KekAUEVO 1
m\dyio emnimedo.

To Bdpog tou madloU TOU KIVE(TAL OTO KeKAUEVO emimedo
€xel katevBuvon mAdyla og oX€on Me TN METATOMON TOU Tal-
dlou (ekdva 511). ‘Etol, yia va unohoyicoupe to €pyo Tou Bd-
pPOUG TOU, TIPEMEL va TO avaAvoouue oe dUO CUVIOTWOEG: LA
KAOeTNn 0TO KekAluévo emimedo (w;) Kal pia MapdAAnAn og autd

w

Eikdva 5.9,

AveBdlouue moAU apyd e To xgot pag To TouBAo katd UPog
h. H duvaun F eivar eAdyiota ueyaAuteon amd to Bdeog Kai
éxet v dla katevBuvon we T petatomon. To €oyo NG
eivar Getikd: W = F - Ax = F - h. H gopd Ttou Bdpouc kat
™me uetaromong eivar avtibeteg. To €oyo Tou Pdpoug eival

aovntikd: We = — w-Ax = — w-h,

Eixéva 5.10.

H &uvaun F avaAvetar oty Fy kai ™v F, H F, dev mapd-
yel éoyo, yiati eivar kdbetn ot weratémon. H F, eivai
napdMnAn ot uetatomon kai mapdyet £oyo.

Eikéva 5.11,
To Bdpo¢ avaAvetar o SUo OUVIOTWOEG, TNV Wy Kal Wa H
w, elval kGBetn otn wetatdmon kat dev napdyet Eoyo. H w,

elvar napdAnAn kar mapdyet Eoyo.

EEE
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(w,). Omdte, olupwva pe Ta mponyouueva, to gpyo (W,) Tou
Bdpoug Tou TAWSIOU TIPOKUTITEL

WW=WW2=w2-Ax

—\_ApagTtnpiéTra

‘Epyo 3Gvapng "4’
» Na ouvdgoelg ye ™ Bondela evog vAUATOG €va SUVAUOUETPO MPE KIBWTIO MAlag -

s N

» TpdBnEe TO KIBOTIO WOTE va Kiveltal pe otadepr taxutnta mdvw oTo Opavio \

OOoU, KPATWVTAG TO VAua mapdAAnAo tpog To Opavio. " F
» [oiwa eivat n EvdelEn ToU OUVAUOUETOOU; \
» [ati npénel va aockeic duvaun oTo KIBOTIO WOTE va KIVelTal ue oTabepn) Taxutnta;
» YrmoAdyioe 10 oyo authic Tng duvaung, Otav UETATOMICEIC TO KIBWTIO amd tn uia dkon Tou Bpaviou cou otnv dAAn.

Mapddéeiyua 5.1

‘Evag abAntng g dpong Bapwv avuywvel tnv undpa mou éxel Bdpog 2.000 N amé Tto
£€dapog o UPog 2m. Mdoo €pyo mapryaye o abANTAG

Booii cEiowon

W = 2000 N W, (épyo) W = F-Ax

Ax = 2m

Auon
BAupa 1: >xedidloupe TIGC SUVAUELG TIOU ackouvTal oTnv urdpa:
a) Ané améotaon 1o Bdpog w, B) amd emaen n duvaun F mou aockel o aBANTAG.
BApa 2: YmoAoyiCoupe TN SUvaun mou aockei o abAntAg otnv umndpa.
MNa va avuywoel Tnv pndpea, o abAntg Oa mpémnel va acknoet duvaun F touldyxlotov ion pe to BApog Tng.
BAua 3: Epapudloupe TN Baocikn e&lowon:
H &0vaun F kat n petatomon Ax €xouv Bleg kateubivoelg. Apa
W=F: -Ax, A W =2000 N-2m, A W = 4.000J

olkn

kal Maénuarikaj

To épyo Tou Bdpoug dev eEaptdTtal amé T petarémon mapd pévo amd
™ d1a@opd UYoug HeTalU apxIikAG Kai TeAkAG Oong.

Apnos éva owua va TEost KAatd pAKog evog KekAhuévou emumédou (AB).
YrnoAdyloe to €pyo TOU BApOug.

Agpnoe To owua va méoel kataképupa and to A oto [T Kat oTn ouvéxela
ompWEE To Mdvw oTo oplldvtio eminedo amdé 1o I éwg Tto B. YrmoAdyloe
Twpa to €pyo Tou PBdpoug.

Anddeige STt wy/Al = w/AB fj wy - Ax = w - h , | Wy, = W, dnAadr| dt
T0 €pyo Tou Bdpoug eival To B0 eite To owua akohoubel to dpduo AB
elte Kweiftal katakdpupa andé to A oto I, ondte 1o €pyo sivat Wy, = wh
Kal otn ouvéxela Kiveitat opldévtia péxpt to I, ondte 10 €pyo Tou BA-
pouc eival undév.

TTopationoe Ta dVO YOUUUOOXLAOUEVL TOlYwva Tov oyfuatoc Iopationoe
St €yovv (oeg ywviec,. Ouuijoov amd to podnuatizd cov Tov 0QLOUG Tov
NUWTGVOU Yo viag.
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AuvapiKN-KIVNTIKA EVEpyela

5.2 AUo BaCIKEC HOPPEC EVEPYEIAC

H evépyela supavietal pe MoANEQ pMoPPES. STn ouvéxela Oa
MEAETAOOUME TIC dUO amd TIGC OUVNOEOTEPES UOPPES TNG EVEP-
YEIOG, TN SUVOUIKA Kal TNV KIVATIKA.

Auvauikn evépyeia

Avupwvelg Tov KUAVEpO Tou Tmaplotdvetal otnv sikéva 512
uE 0TaBepn TaxUtnTta aokwvtag o autdv duvaun avtibetn Tou
Bdpoug Tou. Ooo peyalitepo sivat To BApog Tou KuAivdpou
Kat 600 peyalUTtepo TO UPOC OTO OTo(0 TOV avUPWVELS, TOOO
MePLoodTEPO Ba OUOTIEIPWOEL TO €AATAPO KATA TNV TTWOoN
Tou. AUt onuaivel étt tdoo TeploodTtepPn evépyela €Xel UETA-
@epdel oTov KUAIVEPO (elkdva 512).

AuvauIKn eVvEpYEIa Kail BAPOC

Méoo eival to €pyo TnG duvaung mMou avuywvel Tov KUAIV-
opo; H dlvaun pe tnv omola avugwvelg tov KUAvdpo eival
akplBwg (on ue to Bdpog Tou (w), omdte TOo €pyo TG (W)
elval (00 pe 1O ywvéuevo tng dUvaung, dnhadn Ttou Rdpoug
Tou KUAivdpou, emi 1o UPog (h), oto omoio avupwvetal (EKO-
va 513). Adue 0Tl TO OWPA TIOU AVUPWONKE EXEL ATIOKTNOEL
BapuTikA duvapikn evépyeld (Usyyaus)- H BapuTikn Suvapikn
cvépyela TOU oWMATOG cival ion pe To €pyo TG dUvaung
mou Tto aviuywoe. AnAhadn:

U=W=w:-h

Mevikd, éva owua mou €xel Bdpog w Kat Bpioketal oe UYPogq
h and kdrnoo opldvtio eminedo €xel BAPUTIKA BUVAMUIKA EVEP-
velwa (sikdveg 512, 513):

U6uvapu<r'1 =w-h=m-g-h (52

>Tnv mapandvw EKPEAcn N BAapuTIKA SUVAMIKY evépysla eival
avdloyn Tou UYoug. Amd moU ueTPduUE OUWG TO UPOG; ZUVi-
Bwg uetpdue TO UPoc amd uia opldvtia erpdvela, ONMwg NG
0dlhacoag, Tou dpduou | Tou damedou, Tou KABe (opd dia-
Aéyouue eueiq. H Baputiki Suvauikf evépyela AvAQEPETAL OE
ua erugdvela and tny oroia HeTPdue To UPoC KAl oTnv oroia
OewpoUue OTL €Xel TNV TN UNSEV.

Eniong, umopouue va mapatnenoouus OtTL n BAPUTIKA duva-
MIKA evépyela mou €xel éva owpa og Kamoio UYog sival ave-
EaptnTn amd Tov dpdpo mMou akohoudnoe yia va Bpebdei o
autoé To UYog (skdva 514).
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Eixéva 5.12.
Mapdyovteg ang toug omoioug eéaptdrar n Paputikn duva-
UIKh evépyela owuatog. (a) To owua udlag m, étav Boioke-
Tal oe WeyaAutepo Ugog, mookaAel ueyaAuteon mapaudo-
owon. (B) Swua éimAdoia¢ pdlag mpokaAel oTo eAatrplo
UeyaAuTepn mapaudepwon.

Eikéva 5.13.
H Suvaun F mou aokel 0 xéot otov KUAIvdpo eivar ion ue
10 Bdpo¢ Tou KUAVSpou w: F =w. To goyo ¢ duvaung F
elvat (oo e Wr=FAx f Wr= w-Ax § Wr=w-h.

{ Eixéva 514,

AveBdlouue uia métpa Bdooug 100N oe Upog 2m ue TpelG
To0mouG: (a) aokwvrag katakdougn Suvaun 100 N, B)
onpadxvovtdc ™ ue duvaun 50N o éva kekAiugvo eminedo
unkoug 4m kat (y) aveBdlovrde ™ Sadoyikd oe 4 okalo-
ndria Upouc 05m To kaBéva. Kai OTIC TPEIC MEPIMTHOEIC
10 €oyo Tou Bdpoug eivar To idio. H nétpa anéktnoe Bapu-
Ik Suvauikn) evépyela oe ayéon ue to £dagog 200 J.

B
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Eikéva 5.15.
To éoyo ¢ SUvaung mou Teviwvel Ta AdoTixa TG Opevio-
vag tooutal ue T SUVaUIKA EVEQYela Mou autd QmoKTOUV.

olkn
8 a1 A6AnTic

Eikdva 5.16.
H abAitoia éxet duvauikn evépyela, enedn Boioketar oe
Kkdrnoto Uoc and to £6apoc. To kovtdol Exel GUVAUIKR EVE-
yela, enedn eival mapauopPuWUEVo.

‘Eva pARAho pe pdca 0,1kg éxetl Bdpog mepimou 1N. Otav Bploke-
Tat og UPoc 1 m arnd v erm@pdvela e yng, €xel BAPUTIKA
duvauikn evépyela (on ye TN-1m=1J. To o uRho, av Bpe-
Oel o010 B0 UPog mdvw amd v erm@pdvela ™G oeAvng, €Xel
MIKpOTEPN BUVAUIKY evépyela ylaTi €xel UkpdTePo BApog.

AUVaUIKn EVEPYEIQ Kal SUVAUEIC

‘Evag mAavATNg Tou meplpépetal yUpw amd tov NAo €xel
Baputik duvauikiy svépysla AOyw TNG PBAPUTIKAG EAKTIKAG
dUvaung mou ackel o NAlog otov mAavATn. ANAG kat éva nhe-
KTPOVIO TIoU TeplpépeTal yUpw amd Tov muphva evog atiéuou
€xel NAEKTPIKA dUVaAUIK: evépyela ASYw TNG eAKTIKAG NAEKTPEL-
KAg dUvaung mou Ttou aokel o Tuphvag.

Auvauikn svépyesla €xel emiong Ma TevTwuEvn Xopdn, éva
OUMTILEOMEVO EAATAPIO 1 MO TIAPAMOPPWUEVN UMdAa. = OAeg
TIC TAPAMAVW TEPUTTWOELG, N TIAPAUOPPWON eival €AAOTIKN,
dNAadn Ta oWUATA EMAVEPXOVTAL OTNV APXIKA Touc KatdoTtaon
6tav ndyel va aokeital n dUvaun Tou Ta MapaudpPwoe. Kade
owua Tou €xel urooTel eAAOTIK TMAPAPOPPWON, EXEL SUVAL-
KA evépyela, mou eEaptdtal and To uyebog Tng Tmapaudp-
QwoNg Tou. H Suvapikn evépyeia Kabevog amdé Ta ocwpara
auTd 1ooUTal PE TO €pyo TNG dUvaUNG TIOU TOUG CGOKNAONKe
yio va Ta mapapgoppwoel (sikdveg 515, 516).

Ano © Eaptdtal n SUVAUIKA EVEPYEIA

H duvaulkn evépyela Tmou €xet éva owua Mropsl va
petaoxnuatiotel o AAAN pop®n svépyelag N va peTa@epOel
oe KAmolo dAo owua pe AAAN popen.

levikd, av ¢ éva owua aocke(tal duvaun, To oWua €xel duva-
MIKA evépyela mou eEaptdtal and to pEyebog tng duvaung, ™
0éon N v Katdotaon (Mapaude@waon) TOU CWMATOS Kal dev
eEaptdrat and ) diadpoun (Tpoxid) Tou aKoAoudnoe TO CWUaA
yia va ¢ddoet oe auth T 6gon N v katdotaon (sikéva 5.16).

Maopddeiyua 5.2

Katd tnv mpayuartomoinon uiag eAeldepng BoAng otnv kalaboogaipion, n

undha aveBaivel oe UPog 3m amnd 10 £€53apog Tou ynmedou. Av yvwpilelg OtL

n pdla t™g pmdhag eival 0,8 kg, va umoAoyioelg:

i. Tn BAPUTIKA BUVAUIKA EVEPYEL TIOU ATOKTA Ot oxgon (a) pe To £dapog Kat
(B) e To Ke@AAL Tng maikTplag Tng omoiag Tto UYog esivar 1,90 m.

ii. Tn petaBoA] NG SUVAUIKAG evépyelag Tng WMdAag, av yvwpilelg 6tL dtav
n undha @eldyel and Ta xépwa Tng maiktplag, Bploketat og UPog 25 m amd
To £dagog (a) oe oxéon pe TO €da@og Kal (B) oe oxgéon pe To KEPAAL TNG

naiktplag.
2 2 . m
Alvetat n emtdyxuvon tng Baputntag g = 10—2
sec

Baoik_eEiowon
m = 0,8 kg i. Baputikn duvauikf evépyela Us=w-h
Yyn: hy=3m, h, =19 m  ii. MeTaBoAr} TNG SUVAUIKAG evEPYELAq
h3 = 2,5 m
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Auon
i. BAua 1: Yrohoywoudg twv ugwv and ta emimeda avagopds:  (a) ha=hj=3m (B) hg=h-h, § hg=11m

BAiua 2: Eapuoyf NG Baocikfig oxgong
Enimedo ava@opdc To £dagog Enimedo ava@opdc To KePAAI Tng maikTpiag

ii. a. MetaBoAf] TG SUVAMIKNAG eVEPYElOG Ot OXEon Pe To €daog: AU =U; — Uy

B. MeTtaBoAn Tng SuvaUKAG evEPYELAG Ot OXEON ME TO Ke@AAL tng maiktpiag: AU =U"t — U’y

Mia onuavTtiki mapatipnon: H uetaBoAn tg duvaupikng evépyelag dev eEaptdrat amd tnv erm@Advela oe OXEON HE
Tnv oroila UETPAG Tn SUVAUIKN EVEPYELQ.

Kivntikn gvépyeia (/{;} §-
i
MapakohoubwvTtag évav aywva opaipoBoliag mapatneeig 4Tt E /
TO X€pL TOU aBANTA KPATWVTAG Tn opaipa dlaypdeel ua ) "2
TPoXd (ekdéva 5.17). Katd t piyn 1o X€pt Tou aBANT| aokel /

duvaun, n ormoia mapdyel €pyo mdvw otn o@aipa. Otav n g
opaipa amokTthosl Kdrowa Taxytnta, o abAntAg avoiyst TO
X€pL TOU Kal n opaipa ektofeletal. TN OUVEXELQ, dlaypAQel
MIO KAUTUAN TPOoXId Kal TIPOOYEIWVETAL OTO £dAPOG. ZTO Onueio
npooyelwong mpokaAel mapaudpPwon oto £€dagog. H KivoUuevn
opaipa €xel evépyesla. Mevikg, kKdBe owpa TO omoio KiveiTal
€XEl HIO HOPPN EVEPYEIAC N OToia ovopdleTal KIVATIKA EVEp-

J&x

Eikova 5.17.
0 opaipodrog aokel duvaun otn oeaipa. H dvaun auth
napdyet oyo. H opaipa mou Kiveitar €xet KINTIKY evépyela.
Yela. H kivntikn evépyela e ogaipag eivar ion e 1o £oyo ™G
; ) ; ; ; duvaung mou doknoe 0 0eaoBGACG.

Ano noiou¢ nNapayovteg EAPTATAI h KIVNTIKN EVEPYEIQ;

>Tto mponyouUusvo mapddelyua, 600 ueyaAltepn sival 1
TaxUtnTa g opaipag, Téoo peyalUtepn eival kat n Aakkoupa
mou avolyel oTto £3agog. Ag upeAlethooups dAMo éva mapd-
delyya WeTaBoAng mou mpokaAeital €€ aitiag ™G KWNTIKAG
evépyelag. Me éva ogupl ktumndg éva kapgi. Otav 1o o@upl
ouvavtd 1o Kapol, €xel kdnowa taxitnta. To opupl otauatd
Kat to Kap@pi Sielodlel otov EUAIVO TOIXO.

Ané T efaptdtar To nmoco 6Oa dieloduoesl TO Kappi OTOV
TOiX0;
- Andé v Taxitnta tou oeuplol. Ooo peyalUtepn eival n

TaxUmta Tou o@uploy, TOoo JeyaAUtepn eivat kKat n

dieioduon Ttou Kap@lou.
- Ané ™ pdla tou oguplol. Eva ogupl peyaAdtepng pdalag,

Tou Kwve(tal ue v dla taxdtta, 6a mpokaAgéost ueyalute-

pn dleioduon Ttou Kap®oU otov EUAlvO ToiXO.
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Otav n tayumta elvar otabepr, oe dmAdola pdla avti-
otoiyel dimAdota KIvNTIKI) evépyela.

Uy = 2'U2 => K1 = 4'K2

Orav n udla eivar otabeph, oe SimAdola Taxutra avri-
otoiyel TeTpanAdoia KIvnTIKA evépyela.

Eikéva 5.18.
Mapdyovteg ané toug omoioug eEaptdral N KIVNTIKA EVE-
yela.

H xivnTiky evépyela eEaptdrar anéd T pala Kai TRV

TaxUTnTa TOU KIVOUHUEVOU OCWHATOG.

Kd&be owua amoktd Kivntik evépyela (Ex) HEow Tou €pyou
rmou napdyetal and T dpdon g SUvaung tmou To OETEl Ot
kivnon amnd v npepia (sikdva 517). To €pyo autd ooltal Ue
TO Ylvouevo TG dUvaung emi tn METATOMON TOU OWUATOS OTO
XPOVIKG dldotnua mou aokeltatr n duvaun:

Ex=F-Ax

Mriopel va amodeixfel 6Tl oe kdBe mMepimMTWON N KIVNTIKA
evépyela TOU aAmoKTd 1o owua sivat:

1 2
E.=—m-u
K2

érmou m n pala Tou OWPATOC Kat u 1 taxutntd Ttou.

H KwvnTik evépyela evég owuatog eival avdhoyn g upalag
Tou (ekdva 518).Etol, wa opaipa opaipoBoliag mou €xel pdla
7,26 kg, €xel meploodtepn KNTIKA evépyeld amd upa pndia
rnodoogaipou, mou €xel pdla 1 kg kat kweltar pye v Sla
Taxytnra.

Eriong, n kwnTikA evépyela eival avdhoyn pe TOo TETPAYW-
vo Tng taxvumnrac. Eva autokivnto mou kiveitat pue 100 km/h,
€xel TETPAMAACLA KIVNTIKY EVEPYEIQ OUYKPITIKA WE eKelvn Tou
€xel, otav Kive{tat ye 50km/h (sikdva 5.18). Suvenwg, To €pyo
™™g dUvaung TPWRAC Tou oTapaTd To autokivnTo Katd To ¢pe-
vdpiopua eivat tetparAdoilo. Apa, anaiteitar tetpanAdola
petatdmon (amdéotaon) UEXPL va OTAUATACEL TO AUTOKIVNTO.

Movdda KIvNTIKAG evEpyelag, OTwg Kal KABe Hop@Ng evép-
yelag, sivat to joule.

Mapddeiyua 5.3

432—

Na uno)\oyloslq TNV KWNTIKA evépyela evdg dpouga otav (a) Tpgxel ue Taxutnta 10—

kal (B) BadiCel ye taxitnta

Afvetat 1t n péla tou Spouga eivar 70 kg.

m=70 kg KwnTikry evépyetla: Ey E, - l
TaxutnTa: U1:10r:,u _432KTm %%_12_ 2
Auon
i f
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MINAKAZ 5.1.
TYNIKEZ TIMEZ FA THN KINHTIKH ENEPTEIA AIAOOPQN ANTIKEIMENQN
XapakmpIoTika

AvTIKeipgvo Maza Tayutnta/peTaromon TIPEC KIVNTIKNG evépyeiag og J
Mholo 91.000 ton, 30 kdupot 94-10°
Aopugdpog 100 Kg, 780 3.10°
Ntahika 5700 Kg, 100 4 22108
ISLWTIKG autokivnTo 750 Kg, 100 ka 2910°
Mikpd véuoua 24, and dgoc 5 m 01
Aypropéhiooa 29, 2 % 4.10°
Tahiykdpt 5g, 005 % 6310

7.

WO 2 z Z
8" kai kabnuepivi wn kai Bioloyia )

Turkfy andéotaon mou anarte(tal yia 1o oTaudTnua
QUTOKIVATWV TIOU Klvouvtal pe S1dpopeg Taxutnteg.
Snuewdote 4t ot arootdoslg O6a  sivat  akdéua
peyalUtepeg, av Anedei unéyn o xpdvog avtidpaong
Tou odnyou. Ot odnyol kat peAhovTikol odnyoi Oa
mpénel va eival evnuepwuévol WOTE va Amo@Uyouv
SUodpPEOTEG EKTAAEELG.

T ovoudtovue yo6vo avtidpaong;

Me mowov 1670 petagépovial to eEmTegurnd gpedionata 0Tov avlRMOTVO EYREQAAD;

Iig to gpebionata mov @Odvovy otov eyrépaio yivovtar avitinmtd and avtov;

Mmnopeic va artohoyioeg yiati pecokafel évo opLopévo yoovird didotuo ard ™ otyu mov évag dvbpmmog aviihaupfdvetal
éva epéfopa péyoL va amavinogL o’ auTo;

Avalimnoe Tineo@ooies Yo Tov ¥o6vo avtideaons eves uUOLoAOYIxoU avBQMTOV %Ol Yo TOVS TOQAYOVTES OTd TOVG 0TO{OVS
eEaptdtal avTis.

Mmnogeig vo atrttohoyioelg Tdea yLoti oL 0dnyol dev TEEMEL VAL RATAVOADVOUY E0TM %ol EAAYLOTN TOTOTNTO AAROOAOUYMY TOTWYV;

5.3 H pnxaviky esvépyela kKal n diatnpnon g

Otav ekTogelelg KATakdpuPa MPOG TA TMAvw Wa urdAa,
OTIyu) ToU N prdAa @eldysl and To XEPL 00U, EXEL KIVNTIKA
evépyela. Kabwe aveBaivel, pewwvetal n Taxytntd tng, OUVENWG
KAl N KWNTIKA NG evépyela. Tautdxpova, duwg, auEdvetal To
Upog ™G undhag amd to onuelo ektdEeuong ( amd to £da-
Pog) Kal emouévwg auEdvetal n BApUTIKA SUVAMIKA TNG evép-
vela (eikéva 519). Katd tnv avodiki kivnon tng pmndAag, n Ki-
VNTIKA TNG EVEPYEID METATPETETAL O SUVAMIKN.

Otav n undha @6dosl oTo AVWTEPO ONueio T™NG TPOXIAG, N
Taxymtd g undevietal oTiyMala, ouvenwg n undAa dev
€xel KwnTikA evépyela. H Suvauikn g evépyela Ouwg eival
péylotn. OAn n KNTIKA evépyela ™G UmdAag petatpdrnke oe
SUVAIKN.

Eikéva 5.19.
Kabwg n undha aveBaive, n KNtk TG EVEOYEIQ UEl)VE-
Tal kat n Suvaukn ™¢ avédvetal. Otav n undAa katefaivel,
1 KWNTIKG ™G evépyela au€dvetat kat n SUvauIki TG evep-
Yela UEIGVETAL

Katd tyv kabodikn kivnon te undAag n taxyttd e avEd-
VETAL, EMOMEVWG KAl N KIVNTIKA NG evépyela. Tautdxpova Kal
To UPog amd To onueio eKTOEEUONG MELWVETAL, CUVETIWG KAl N

o7
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Eikova 5.20.

(a) H undAa éoxetar oe emapr) pe 10 eAathplo. H undAa
éxel kwnuikn evéoyewa. (B) To elatpio ovoneipwveral H
napaudoewon Tou auvEdveta. H tayummta ¢ umdAag
uetdvetal. H kntiki e evépyela pewveta (y) H undAa
otauard. H kivntikp ¢ evépyela undevietat To ehatrpio
anoktd T uEylotn mapaudoewon. H Suvauiki Tou evépyela
yivetar péyiom. e kdfe mepimtwon, To dfpoioua NG Ki-
VITIKAG Kal NG SUVauIKAG evépyelac eivat To iSlo.

ENEPTEIA
_____________

-] aynamik
KINHTIKH

| AYNAMIKH
KINHTIKH

AYNAMIKH

KINHTIKH

Eixéva 5.21.

Aaboxikd otiyudtuna katd v ekto€euon tou BEAouc amg
10 T1060. Kabuc uewvetar n mapaudo@won e xopdne,
uelwvetar n duvaukn e evépyeia. H taxumra tou Bé-
Aoug au€dvetar,

H duvauikny evéoyela e xopdi¢ WETATOENETAL OE KIVNTIKN
Tou BENoug. Ze KkdBe aTiyun To dfpolaua KIvNTIKNG kat Suva-
UIKIG evépyelag eivar otabepd. H unyaviki] evépyela Tou
ouoTAUATOG «X0pdN-BEA0Gs dlatnpeital.

- T

duvaukn evépyela pewwvetal Katd v kabodikf kivnon tng
MMAAQG N SUVAMIKA evépyeld TNG METATPEMETAL OF KIVNTIKY.

‘EpYO KaI UNXAOVIKA EVEPYEIQ

Me Tolov TPdMo YyiveTal n METATPOMA TNG KIVNTIKAG EVEP-
velag g undhag oe SUVAMIKN Kal avTioTpopa;

Katd v kivnon tg undhag, n duvaun tou Bdpoug Tmou
aokel(tat and tn yn oty undia napdyst épyo. H puerarpomnn
™G evépyelag¢ TG WmdAag amd KIvnTIKR ot duvauikg (A
avTioTpo@a) yiveTal péow TOou §pyou Tou Bdpoug TNG Mrmd-
Aag.

Mapduola, otnv sikdva 520, dtav n opaipa €pxetal oe emna-
@A ME TO €AATAPLO, N KIVNTIKA TNG EVEPYEIQ UETATPEMETAL OF
SdUVauIKN evépyela Tou ehatnpiou. H petatpomnn autr oupBaivel
MEOw TOU £€PYOU TWV SUVAMEWV TIOU aokouvtal avdaueoa oTo
e\ATAPLIO KAl TO OWUA.

Emouévwg, n KwnTIKA Kal Ouvauikn evépyela evog f duo
owudtwy, ya mnapddsiyua shatnpiou-ogaipag mou aAAnAeri-
dpouv (oUoTtnua owPATwY), UMoPOoUV va UETATPEMOVTAL N WA
omv AdA\n. Ané v AAAn peptd, éva owupa urmopel va £€xet
KAl KINTIKA Kat Sduvaulkn evépyeld. H KivnTikn evépyela Tou
owuatog uropel va petatpénetal oe Suvauiki 1 avTioTpopa.
‘Eva owpa amoKTtd KIVNTIKA 7 SUVAUIKA evépyeld MEOW TOU
g€pyou Twv duvduewv Tou evepyolv ¢ autd. To dbpolopa g
duvauikng (U) kat tng KivnTikAg evépyelag (K) evég owuatog
Nl OUCTAUATOC KAOE XPOVIKA OTLYMA OVOMAJETAL UNXAVIKY EVEP-
YEWO TOU OWUATOG N TOU OUOTAUATOS (Enyavii):

Eunxuvu(r'] = U+EK

AlaTtnpnon tn¢ UNXAviKAC EVEPYEIAC

Katd tnv kataképuen kivnon g urndAag (swodva 519), n
SUVAMIKA KAl N KvNnTiKA g evépyela petaBdMhovtat H duva-
MIK UETATPEMETAL OE KIVNTIKA KAl avtioTpopa.

H unxaviky evéoyeta tnG umdAag uetaBdAAetar katd tnv
Kivnon ng;

Mpokurtel 6Tl oe kK&Be B€on TNC WUMANAC N UNXAVIKA eVEP-
yela €xel v dla, otabepn, TN Mevikdtepa, oxUel To Oew-
pnua d10TAPNONG TNG HNXOVIKAG EVEPYEIAG TIOU SLATUTWVETAL
wg e&nG:

Ortav o éva owpa | ouoThua £mMSPOUV HOVO BAPUTIKEG,
NAEKTPIKEG N SUVANEIC EAACTIKAG TOPAUOPPWONG, N HNXavi-
KA Tou evépyela diatnpeital otadepn.

Metatponéc evépyeiag
Kal 81atApnon tn¢ UNXAVvIKNG EVEPYEIAC

‘Evag ToEATNG yla va ektofeloel §va BENOG, QPXIKA TEVTWVEL
™ XopdN Tou TOEou. To TOEO AMOKTA SUVAMIKN EVEPYEWD N
omoia mpogpxetal and T XNUIKA evépyela tou ToEdtn. Otav
0 TOESTNG agroel eAelPepn TNV TEVTWMEVN XOPdN, N duvaul-
KA evépyela NG XOPdNG METAPEPETAL OTO RENOG KAl META-
TPéneTal og KIvNTIKA evépyela tou BEAoug (eikdva 5.21). Amd
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™ 3dlaThENon TG MNXAVIKAG EVEPYEIAG TOU OUOTAMATOQ
Xopdng-BENoug ouumepaivoupe OTL N KIVNTIKA evEPyeld TOU
Béhoug, dtav eykataAeimel To TOEO, elval {on pe TNV APXIKA
SUVAUIKA evEPYEld TNG TEVIWMEVNG XOPdNG.

Mapdéeiyua 5.4

Ané Ugog 1,8 m agrivoupe va méoel ehevbepa pia métpa, mou xel udla 0,5Kg. Méoo eival to pétpo tng TaxUtTag
pe Tnv omoia n métpa @Tdvel O0TO E3APOC; Alvetal 9=10;n—2
Oewpnoe OTL n avriotaon tou agpa eivar TOAU ukpr Kat unv T AdBelg umdyn oou.

Ypog: h=18 m E =tm 2 H taximrta mg nérpag, dtav
=
@Tdoel 010 £3aPOog: U

2
Us=m-g-h
Oswpnua dlaTtAPNONG MNXAVIKAG EVEPYELAG:

EunxavtKr’] TeAkR = Eunxavtkr’] apXIkA

Auon
BApa 1: YMoAoylouog TNG WNXAVIKAG EVEPYELAG TNG TETPAG OTIG duo OE£oelg:

a. Apxik) 6éon: Tn OTLyuA TIOU A@AVOUUE TNV METPA, N TaXUtntd tng eivar undév: u, = 0.

Emouévmg, Kal n KivnTikA g evépyela eivat undsv: E

1 2
K\v,a=§.mluu=o
H apxikn duvauikn evépyela g méTpag, oto UPog h, eivar Usy o = wh 1 Usy, o = m-gh,
H apxwn pnxavikn evépyela g METPAG 0to UPog h elvat Ejnyavih aoxh = Ekiwva + Usoy o N
Eunxavmﬁ apx. = m-g-h (1)

B. Tehny 6gon: H kwntikn evépyela (Ey, ;) TNG METPAG TN OTLyp mou ¢Tdvel oto €dagog eivauE,, . =— - m - u2

K, T
2
H telikr) duvaukn evépyela (Us,, ;) TNG METPAG Tn OTyW Tou @Tdvel oto €dagog eival {on pe undsy,
yiati Bploketalr oe undevikd UPog arr autd: Ug, = 0 J.
Emougvwg, n TEAIKA UNXAVIKY evépysld NG TETPAg, otav @tdvel oto €dagog eivat

Eunxavu(r’] TeNk ) — EKlv,Ta + U6uv,1'a

—m- (2

uNXavikn Tk = 2 T
BApa 2: E@apuoyn Tng BAclkng oxéong. Amd Tn dlaTnenon NG MNXAvikAg evépyelag toxuet:

1
2

A

4 7 1 2
Eunxavu(r'] Tehkn = Eunxavu(r'] apxy N1 ATTIO (1) Kat (2) W( g h = E . F’f Uz n g- h =

m m
u=+/2-g-h A u= 2-10? 18 m 1 u=6§-

‘v f = 2-g-h A

Mia onupavTiky mapatipnon: Mapatipnoe OtL n Ttehik Taxutnta mou @Bdvel n métpa oTo £€dapog dev eEap-
tétat ané ™ pdla Q. AnAadr, av agnooune amd To B0 UPog éva upIKPO TETPAdAKL Kal uia peydAn meEtpa,
0a @bdoouv oto €3aog pe TNV Bla Ttaxutnta, epdéoov de AdBouue umOYn TNV avTioTaon Tou agpa.

O AplototéAng uroothplle OTL n peydAn métpa Oa @Odoel oto €5agog ue MeyaAUtepn tayxumnra. To mel-
papa duweg amédeie 4Tl 0 AploToTéAng ékave Addogl!
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Eikéva 5.22.
Evépyeia kai abAntiopoc
0 dAmng aokel duvaun oto Kovtdol kai To Avyilel To épyo
e duvaung mou aokel o dATNG ekppdlel TV evépyela Tou
GATN mou WeTapépeTal OTO KOVTApL KAl UETATOEMETAl 08
duvauki) (o Kovtdol MapaUOPPVETAL).

AIATPO®|KES OAHPOGOPIES
ANA TUUmR

42 keal l \

i

Eikéva 5.23.
Evépyeia Kai TpOQEC
H evépyela mou maipvouue and TIC TPOPEG MOOEOXETAl AN
™ SUVAUIKY EVEQYEIQ TWV QTOUWY MOU oYNuUATtilouwv Ta Uo-
od TOUG.

54 Mop@pgéc Kal PETATPOTIEC EVEPYEIAC

Mw¢ umopouue va ueTaBdAouue Tn UNXAVIKY) EVEPYEIQ €VOG
owuaTog;

Eidaue 61t n petaBoAn g KwnTIKAG 1 SUVAUIKAG EVEPYEL-
ag evlog owuatog uropsl va ekpPaoTel YECW TOU £PYOU TWV
duvduewy, ou ackouvtal oe autd. Evag modoopalplotng aokel
dUvaun otnv urndAa kabwe v kAotodesl. To €pyo autig Tng
dUvaung ekepdlel Tnv svépyela TOU peTa@gpstal and Tov
nModooPAIPIOT OTNV WMAAQ, N orola METATPEMETAL O KIVNTL-
KA (n umdha kweital). O apoBapiotag aockel ddvaun otnv
urndpa mou avuPwvel. To €oyo autig t™ng duvaung ekPpAlel
Vv evépyela mou petagépetal and tov apoiBapiota otnv und-
A\a, n ormola petatpéneral og duvapki (n undpa aveBaivel oe
kdmoto UPog). Mapduola, 0 AATNG UETAPEPEL EVEPYELA OTO KO-
vtdpl mou Auyilel, n omoia petatpgnetal oe SUVAMIKY (TO KO-
vTdplL TIapapop@WVeTal, £lKova 5.22).

lMowa eival n mMpoAeuon TNG EVEPYEIQG TOU UETAPEPETAl OTA
napadelyuata mou rneptypdyaue napandvw;

Ot £uplol opyaviouol KaBwe Kal ol TPoPES meplkAelouv evép-
yela n onoia eival amodnkeuuévn oTa UOPLA OPIOUEVWY XNUKWV
EVWOOEWY, OTIWG Yla mapddelypa e YAUKOING. H evépyela autn
opeilleTal OTIC SUVAUEIC TIOU aoKoUvTal METAEU TWV ATONWY
mou oxnuatidouv Ta uopla TWV XNUIKWV eVWOeEwv eival dnia-
d” duvauikn evépyela, n omoia ovoudleTal XnWIKR €vépyela
(ekdva 5.23). O opyavioudg Twv aBANTWV N YevikdTepa TOU
avlpwrou mpoohaupdvel evépyesla amd TIC TPOoPES. Me tnv
«auon» ™C YAUKOING, N ATOONKEUUEVN XNMIKA EVEPYELD UETA-
(QPEPETAL OTOUGQ MUG, METATPETETAL Ot KIVNTIKA Kal €Tol Tpo-
KaAeital n kivnon Twv PU®v.

Sta kavoa onwg To metpéhato, ™ PRevlivn, TO QUOIKO ag-
plo kKd. umdpxel amobnkeuuévn XNUIKA gvépyela. ITA
auToKiVNTA N XNUIKA &VvEPYEId TWV KAUCIMWV HETATPEMETAL
apXIK& ot OepHIKA TWV KAUOAEP{WV KAl OTn OUVEXEID OF Ki-
VNTIKA E£VEPYEID TOU OXNUATOG.

>ta OepuonAekTPIKA epyooTdola n XNUIKA gvépyela mou eival
anodnkeupévn 0To KAUolo UAIKG (dvBpaka, TeTpéAalo 1 pUOIKS
agplo) uetatpénetal oe OeppIKA Kat TEAKA Ot nAekTPIKA. H
METATEOT] QUTA TMEAYUATOTOLE(TAL ME KAUON TWV XNUIKWOV
EVWOEWV. XTa TPOAEl OUwG KAl oTta NAEKTPIKA TPEva N nAe-
KTPIK EVEPYELA METATPEMETAL OF KIVNTIKA TWV OXNUATWV.

e évav NAEKTPIKO AQUMTAPA TOV OTOI0 €XOUUE OUVOEOEL PE
gla uratapia n xNUIKA evépyela Tou sival anodnkeuugvn otnv
uratapia uetatpénetal apXikd oe NAEKTPIKN Kal 0T OUVEXELD
oe OePUIKA KAl PWTEIVA OTO AQUITAKL

OEUERIWVSEIC HOPPEC EVEPYEIOC

Sta mponyouueva mnapadeiyyata sidaue OtL eival duvatdv
va TeplypdPouus TIC METABOAEG TOU TAPATNEOUME YUPW MAG
XPNOWWOTIOIWVTAG TNV vvola NG eVEPYELAG, TN METAPOPd Kal
TIG METATPOTEG TNG. AlaKP(VOUHE TIOIKIAEG MOPPEG evépyelag,
OMWG: UNXAVIKA, BEPUIKA, NAEKTPIKA, XNUIKA, TUPNVIKA, NXNTIKA,
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PwTev, akTivoBoAiag avdloya e TIGC METABOAEC ToOu Tapa-
TnpoUue yUpw UOG.

MNwpiCoupe 61t n UAn amotele(tat amd  MIKPOOKOTIKA
owpatiddla dnwg ta uépla, Ta AToMa, TOUG TWPNVEC Kal Ta
nAekTpdvia. e kKdOe owua autd Bplokovtal oe  dlapKn
AANAEMdPaAON aoKWVTAG SUVAUEIG TO €va oTo AANo, dnAadn
gxouv duvauikn evépyela. EmumAéov, 6a yvwpiooupe OTL éva
and ta Bacikkd XApaKTNEOTIKA QUTWV Twv owuatldiwy sival
6Tl Bpilokovtal oe Slapkf kivnomn, dnNAadn €Xouv KIVNTIKA eVEP-
yela. BA€roupe OTL N KIVATIKA KAl n SUVAMIKA €VEPYEla ATO-
TENOUV TIC OEpEMIWIEIC HOPPEC EVEPYEIOG OTOV HIKPOKOOHO.
OAeg ol HOPPEG eVEPYELAG TIOU UMOPOUME VA BLAKPIVOUUE OTOV
KOouo Tou CoUue avdyovtat TeAlkd o autée Tig dvo. lMa
napddelypa, n Oepulk evépyela eival KIvNTIKA gvépyela Tou
ouvdéetal pe TV ATtaKTn Kivnon Twv Hopiwv N Twv aTtéuwv
e UANnG. H evépyesla Tou nAEKTPIKOU PeUuaTog sival KIVNTIKA
evépyela Twv nAektpoviwv. H xnuikA evépyela eival Suvauiki
evépyela Tou OXeTiletal ue TG SuvAuelg METAEU Twv Hoplwv
N Twv atduwyv (eikdva 5.24). H mupnvikn evépyela sivat n duva-
UK evépyela Tou opeiletal oTig SuvAuelg MeTaEU Twv ouoTa-
TIKWV TOU TUPAiva TOU aTOuou.

NINAKAZ 5.2.

H KAIMAKA TQN ENEPTEIQN 2ZTH oYZH
Tipée evépysiag oc J
Katé mpoosyyion

duoIKé QaIvVOPEVO

Anuoupyia Tou olunavtog 1088
‘EKonn super nova 104
Etiola nhakn aktvoBoia 10%
MeptoTpo@h e yne yUpw amd Ttov HAo 10%
H\akn evépyela mou @BAvel otn yn avd €tog 10%
‘EkpnEn noatoteiou (Kpakatda) 10
Biawoc oeioude (8 Richter) 10%®
‘EkonEn g atopkig BéuBag ot Xipooiua 10"
Evépyela mou katavahavetar ané mipaulo yia amootohfj otn oehfvn 10"
Aotpar 101
AvBpwrog mou TPEXEL yia WA wpa 108
Inipto mou kafyetat 10°
Oavatnedpa d0on aktivoBoAiag X 10°
Evépyela tou fxou oe wa disco avd deutepdertto (117 dB) 10
Ixdon evée mupAva oupaviou 10
HAektpdvio oe dtouo 108
Kwntikn evépyela evog uopiou agpiou oe Bepuokpacia dwuatiou 102

MeTatponéc eVvEPYEIAC

‘Eva amnd ta omnoudaidtepa ermtedyuata Tou avipwrivou ToAL-
TiopoU eival n avakdAuyn Slepyactwv i GpAalvousvwy ota oroia
TMPAYMATOTOOUVTAL CUYKEKPIUEVES METATPOTIEG evépyelag. Emu-
m\éov n e@eUpeon OUOKEUWV-UNXAvWV e Tn PRohdsla Ttwv
OTOlWV Ol PETATPOTIEG QUTECQ TIPAYMATOTIOOUVTAL WE EAEYXO-
pevo TPdMO €dwoe 0e KABe mepimtwon TepdoTia Wwlnon otnv
eEENMEN TOU TeEXVOAOYIKOU TIOAITIOMOU pac (ewkdéva 5.25). Me
autd tov TPoTo o Avlpwriog Katdpepe va TOaosloel ueyd-

\)ou(ﬁ
8" ka1 Xnueia

XHMIKH
APAFH

[EVEDYELD]

Orav ueta&i dUo atduwv aokouvtal eAKTIKEC GUVAEIS, TOTE
yia va anouakpuvlody, anaiteitar evépyela i 6nwe dlago-
0eTIKG Aélue, yia va ondoouue Evav Xnuikd Oeoud, anaiteitai
evépyela. Auth elval ) SUVaUIKL EVEOYEla TWV aTOUWY OTO
udpto i aAkidc n evépyela Tou xnuikou deouou. Avtibeta,
érav ta droua mAnoidlouv, dnAadn drav Snuioupyeitar o
XNUIKGG Oe0uds, auth 1 evépyela aneAeubepdveTal.

Katd 0 Sidoketa pac xnuikni¢ avrispaong, ot deouol ueTasu
TwV atduwv ondfouv Kai emavadnuioupyouvtar Av n evép-
Yela mou anaiteltal yia T0 Omdowo TWV apXIK@V Seauwv
elval WKoOTepn autig mou eAeubepwvetat and T Snuioupyia
TV VEwv BEOUWY, TOTE Katd T XnuIKA avtidoaon ameAsu-
Bepwvetar evépyeta. Avtieta, av n evépyela mou amaiteital
yia 10 ondowo Twv apxIKWV Seauwy elval LeyaAUTeon autig
nou eAevbepdvetal and ™ Snuloupyia Twv VEWV Seauwv,
T0Te KaTd TN XNUIKA avtidpaon OeoueveTal/anodnkeletat
evépyela.
Eikova 5.24.
Xnuikée avridpdogic Kai evepyela.

Evépysia
Hop@ng A

Evépyela
Hopeng B

MHXANH

Eixéva 5.25.
Ot unyaves UETatoémouy uia [Hop@n evépyelac oe dAAn.

101
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A0 apOUd PUOIKWV KAl XNUIKWV (PAVOUEVWVY KAl va XPNOWo-
rnomoel Pog OPeAdG TOU TIG METATPOTIEG EVEPYEIAG TIOU TaA
ouvodeUouy.

Ag oke@OoUue peplkd mapadelyuata pnxavwov amdé tnv Ka-
Onuepvil nag Cwn: 0 KWNTAPEAG TOU QUTOKLVATOU METATPEMEL
™ XNUIKA TwV Kauoluwv apxlikd oe OgpuIkf Kal oTn ouvéxela
Og KWWNTIKA, 0 AQUITAPAG TNV NAEKTPIKA OE PWTEWVY, 0 AUXVOC
TOU uypagpiou TN YNUIKA O OgpUIK), O NAEKTPIKOG QvepLl-
OTAPAG TNV NAEKTPIKA O KvNTIKA K.4. (riivakag 5.3). Meviko-
Tepa, unopoUue va meptypdyoune oxeddv KAbe PeTABOAR Tou
ekdnAwvetal otn @uUon 1 oTo gpyacTthplo avallovtde tn oe
METAOXNUATIOMOUC TNG evépyelag amd uia popen os dAAn. Kat
apxnv Kdbe popen evépyelag eival duvatdv va uetatpansl ¢
omoladArote GAAN.

Apxikj popon evépyeiag

MHXANIKH

OEPMIKH

HAEKTPIKH

XHMIKH

ENEPTEIA AKTINOBOAIAZ

NMYPHNIKH

MINAKAZ 5.3.
Aiadikaaia-Zwpa-Mnyavi Tehikn
MoxAé¢ Mnyaviki
Avthia OcppdTnTac Ospuiki
AuvapoysvviTpia HAekTpIK
Atpopnyavi Mnyavikn
dolpvog Osppiki
Ogppolelyog HAekTpIKA
MupdAuon Xnpikn
Aaunitipag MUpAKTWONG AxTivoBoAia
HAeKTPIKOG KIvNTAPAG Mnyaviki
Wnomigpa Osppiki
Metaoynuatiome HAeKTpIKN
HAektpdhuon Xnuikn
Aapnrmipag @Oopiopou AkTivoBoAia
Mug Mnxavikiq
Kavopa Osppiki
Mmnarapia HAekTpikQ
Xnuikq avridpaon XnuikA

Xnuikq @wradysia

AxTivoBoAia

PadiopeTpo Mnyaviki
HAhiak6¢ Oeppooipwvac Osppiki
dwTOKUTTAPO HAekTpIKN
dwToypagia XnuikA
Aéilep AxTivoBoAia
dwTooUvOson Xnuikn

Atopiki BopBa

Mnyavikn-@eppikn

Mupnvikog avTidpaocTipag Ospuiki
PadidpeTpo AxTivoBolia
‘HAiog AxkTivoBolia
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5.5/ Aiatipnon e evépyeiac

SMPWXVEIG Mla Kouvia Kal apxilet va kive{tal H kouvia aro-
KTA MNXavikn evépyela. XnUuiKA evépysla TOU OWUATOg Cou
METATPEMETAL OE UNXAVIKA EVEPYEIM TNG KOUviag. Av a@noelg
™V Kouvia va Kivndei gAeldbepa, uetd amd Alyo otauatd (EKo-
va 5.26).

Tt yive n unxavikn tnG evepyelq;

H unxavik svépysia g kouviag dev eEapaviodnke. Méow
TOoU §pyou TwV SuvAuewv TPPAG Tou agpd e TNV Kouvia,
ueTATPAMNKE Ot BepUlkn evépyesla Tou agpa. Av uropouoaue
va JeTPNoouuE KABe Hop®n evépyelag pe akpiBela, 6a Bpioka-
ME OTL N XNMIKA eVEPYELD TIOU UETAPEPONKE amd TO OWPA COU
oTtnV Kouvla, N apXlKf MNXAVIKA evépyela TNg Kouviag Kal N
OePUIKN EVEPYELA TIOU PETAPEPONKE OToV agpa eival (oeg (sikod-
va 5.26).

To B0 ouuBaivel kat katd to Eekivnua | 1O oTANATNUA
evlg auTOKIVATOU. KaTtd Tnv ekKivnom n XNUIKA EVEPYEIA TWV
KQUO{UWV METAaoXNUATICETAl OE KIVNTIKA EVEPYEI TOU QUTOKI-
VATOU Kal 0t Ogpuikf] TOU a€pa TOU WETAPEPETAL O auTOV
HEOoWw TwV Kauoaepiwv Kat Tou vepoU Tou Yuyeiou Tou auto-
KivATou. To dBpolopa NG KvnTiKAG EVEPYEIAG TOU QAUTOKIVA-
TOU KOl TNG OgPUIKNAG TIOU UETAQEPONKE OTOV agpa Kal TO
vepd Tou Yuyeiou esival (00 pe TN XNUIKA evépysla Twv Kau-
oluwv (ekdva 5.27).

Otav 1o autokivnTo OTAMATd, N KIVNTIKA TOU EVEPYELD WETA-
Tpénetal oe Oepuikn, Tou dlaxgetal oto TePIBAANOY, HECW TOU
gpyou Twv duvduewv TPIRNAG TIOU AOKOUVTAL OTO AUTOKI{VNTO.
levikG, N Unap&n g evépyelag ekdnAwvetal, dtav autr PETa-
Teénetal and uia yop@n oe AAAn.

H peAé Twv JldQopwv HOPPWYV evépyelag Kal TWV
METAOXNUATIOMWY TNG amd wa poppr) os AAAn odAynoe oe
Ml amd TIC YEVIKOTEPEG aPXEG TNG QUOIKAG, Tnv apxh dla-
TAPNONG TNG evEPYElag:

H evépyela moTé Sev mapdyetal amd To UNdEv Kal TOTE
dev e€apavileTal. Mmopei va petatpémeTal amd TN HIa HOp-
®f otnv dAAn, A va pstagépetal anmé €va ocwpa oc dAho.

Eite mpdkertat yia MeAETN evdg TOAUMAOKOU OUOCTAUATOG
owudTwy Onwe évag yaha&iag eite evdg amiol Onwg uia Kouvia,
undpxel mdvtote éva péyebog mou dlatnpeital otadepd: n evép-
vela. H evépyela eival duvatdv va petapépetal and éva owua
oe AN\ 1 va uetatpénetal and ua pop®n o GAAN, Suwg N
OUVOAIKY] TNG moodtnta diatnpeeitat otadepn.

5.6

Mnyéc evépyelag

OAn n avlpwrivn dpactnEdTNTA, MUTKA Kal eYKEPAAIK aAAd
KAl 1 XPNON TwV NAEKTPIKWY OUCKEUWV, N Blounyavia kat ot
HETAPOPESG PBacifovtal OTIGC WETATPOTES SLAPOPWYV HOPPWY
evépyelag. Mowa eivar UwS n TEOEAEUON) QUTHG TNG EVEPYELAGC;

\,ou(ﬁ
8" kai Xnueia kai Biokoyia)

Eikova 5.26.
KaBdc ompdyvelc v Kouvia, XnuIki evepyela and To owua
00U UETAQEPETAl 0" QUTA KAl UETATOENETAL OE KIVTIKN,

MmoQelc Vo OXEPTEIS TOLOL E(VAL M QOYLRY
TEOEAEVON OvTNS TS €evépyelas, Me
BonBela Tov mivaxra 5.3 amerOVIOE OYNUOL-
Twd ™V alvoido  Tov dadraoLdV KoL
TOV OVTIOTOLMV UETOTQOTMYV EVEQYELOG.

OepHIKf eEVEPYEIU
otnv e§daTpion
(35% )
fﬁ Mnxavikn
_evépyela

KIVNTHpa

nHa Ywogng
(35% )

Eikéva 5.27.
X éva ouwnbiougvo autokivnto mepimou to 30% TNG Xnui-
KNG eVEOYEIag mou UETATOEMETAl KaTd TV Kauon tng Pev-
{ivne uetaoynuati(etar oe YoRown unxavik evépyeia (ki-

VTIKI] EVEPYEIA TOU QUTOKIVATOU).
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Eikéva 5.28.
H xnuikn evépyela Twv TOOPWY KAl TWV KQUOIUWY MOOEOXE-
Tar andé tov fAwo.

Eikova 5.29. »
0 kukAo¢ Tou vepou Kkai 1 nAiaki evépyela.

. O1 wkeavol amoppopouv TV evépyela akTivoBoAiag and
oV HAIO, UEPOG TNG OMOIAG UETATOETIETAL TE BEOUIKN EVED-
veia. H nhiakn evépyela aktivooAiag mapéyel v ama-
paitnt Bspudtnra yia va eEatuoTel To Vepd Kal va ma-
payBouv udpatuol. Ot udpatuol UETAPEPOVTAL OTNV ATUC-
opaipa onou oxnuartilovral Ta ouwepa.

2. To vepé Poioketar oe kdmolo UPog, ondte Exel PapuTiKy
Suvaukn evépyela.

3 Xm ouvéxela méptel 0To £6ao¢ ue WopPr Booxie 1
Xtoviou.

4. To vepd péet ano ta uPnAdtepa onueia e Enodg moog
m BdAacoa oxnuatiovtag motauous, omote n BapuTIki
SUVAUIKY EVEOYEIQ UETATOEMETAL O KIVNTIKI].

—_

oou(ﬁ
8" ka1 Koivwvia kai Oikovopia )

Eikéva 5.30.
JTOUG MupnviKoUg oTabuouc mapaywync NAEKTOIKAC EVEpYEIAC
Xonouworolouvtal mupnvikd Kauoa.

3¢ molegs Evpwmaixés ydoeeg vmdoyouvv
muenvixol otobupol oL og TOLO TOOOOTO
OUUUETEXOUV OTNY TTOQOYMYT ] MAEXTOLRNG
evépyelag oe xndbe ydoa;

B 04

0 NAIOG: NPWTOPXIKA NNyn EVEPYEIAC

Kipla mnyn evépyeslag yla tov mAavAtn pag eivat o AAIog.
3TO £0WTEPIKS TOU HAIOU TIPAYMATOTOLOUVTAL TUPNVIKEG AVTL-
dpdoelg PE TIC OTIO(EQ TUPNVIKA £VEPYEId METATPEMETAL TEAL-
K& oe evépyela akTivoBoAiag. ‘Eva uikpd pépog t™ng NALOKNG
evépyelag eOdvel otn yn. O NAlog Bswpseital otabeph Kal ave-
EAVTANTN TMYN eVvEPYELAG PE KPITAPLO TN SIdPKEId TNG TAPOU-
olag Tou avBpwrou otn yn.

H BiopdZa (to EUMo, To EUNOKAPROUVO, TA PUTIKA UTIOAE{UUATA)
elval pa myn evépyelag mou ogelletal 0N PWTOOUVOEON TWV
QUTWV. Me ™ @wTooUvOeDN, N NAAKA €VEPYELAd UETATPEMETAL
oe XNUIKA n oroia armodnkelUetal ota QUTA (skdva 5.28).

>tnv nAlakn evépyela ogeilovtal emiong o KUKAOG Tou ve-
pou Tou odnyel va ysuiouv ol TeXvNTEG Aluveg Twv @pay-
MATWY, 0 dvepog Tou Kive{ Toug aspooTtpdfiloug, Ta Oaldo-
ola Kupara KtA. (skéva 5.29).

SUUBATIKEC KOI OVAVEWGCIUEC NMNYEC EVEPYEIOC

H evépyesla mou eival amobnkeupévn ota opukTd Kauolua,
otov Gvbpaka, To TETPEAAI0 KAl TO (QUOIKO agplo opeileTal
otov NAo. Autd Ta kKavowa mponABav amd Qutd Kat udpod-
Bloug opyaviouoUg Ta omoia BPEONKAV OTO E0WTEPIKS TNG YNG
oe KATAAANAeg oOuvOnkeg Oegpuokpaciagc kat Tmieong  Kat
peTaoxnuatiomkav oe dSidotnua mnepimou 30 ekATOMMUPlwV
ETWV. SUVENWG, dev avavewvovtal Katd tnv nepiodo Umap&ng
TOU avOpWrou oTn yn Kal avauéveral va eEavtAnbolv oe pe-
PIKEC OeKAETIEG.

To oupdvio kat To 6dplo Adyovtal mupnvik@ kauvoipa, yati
XPNOoTooUvVTal OTOUG TUPNVIKOUG AVTISPAOTAPES ME TEAIKO
oKomé TNV Tapaywyn NAEKTPIKAG svépyelag (eikdva 5.30). H
Urnap&n Ttoug Xpovohoyel(tat and tnv emoxf dnuioupylac Tng
yYNg mpwv and mepinou 4,5 dioekatoupupla Xpovia. TUVETING, TA
arnoféuatd toug dev avavewvovtal kat PdAov 6a eEavTAn-
folv uéoa otov 2lo alwva.

SAUEPA TO MEYAAUTEPO TOOOOTS TNG EVEPYELAG TIOU XENOlL-
MOTIOlOUE TIAYKOOUIA TIPOSPXETAL amd 0puUKTA Kauvaolua (yaidv-
Opakeg, MeTpEAalo Kal GuOké agplo) kat oupdvio. Ot ouuBa-
TIKES SUwg auTég mnyég evépyelag napouotdlouv coBapd mpo-
BAAuaTA:
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Mowto ta anoléuatd Ttouc Ba eEavtAnbolv kat SeUTePo 1
XPNo™N Toug oUMBAAAel oTn pumavon Kat TNV KAataoTtpo®r Tou
neptBAA ovTog (sikdva 5.31).

Ma toug mapandvw Adyoug, n olyxpovn Kowwvia rpoormadsl
va a&lomoinosl TIG AeYOUEVEG OVAVEWOIUEG TINYEQ eVEPYELAG,
Onwg N nAlakn evépyela, mou BewpouvTtal aveEAvTtAnteg. ¥ au-
tég meplhauBdvovtal didgpopeg TNYEQ TOU mpogpxovtal and
™V nNAaK) evépyeld, ol TAAIpPoIES, N YEWOEPHIKA svépysla
Kal n evépyela amd to udpoyovo.

olkn
9" kai MepiBdAlov)

' "
51 % 16 %
2 j) ) 4
L z
=9
LT, _

14 % -4 %,

=

Béppavon BiGpopol

HETUQOPES i Adyor Biopnxavia amépAnTa

MEPIKEC OVOVEWOIUEC NMNYEC EVEPYEIAC

Auegon a&onoinon tn¢ NAIOKAC EVEPYEIOC

‘Eva pikpd 1ooooTd TG nMAKAS evépyelag mou ¢pOdvel otn
yn uropsl va xpnoworomndsl dueca yia T 6épuavon Tou
XWPOoU KTpiwv A Tou vepoU (NAakdg Bepuocipwvag) 1 yia ™
METATPOMN TNG Ot NAEKTPIKN MECW TWV PWTOROATAKWY KUTTA-
pwv. Ta @wToRoATdlkd KUTTAPA KATAOKEUAOTNKAV ApXIKA yia
va KaAUPoUV TIG evepyelakég avdykeg Twv dopupdpwv. H xpni-
on toug Suwe dladddnke supUTtepa, OMWE Yia MAPAdELlyUa oTn
Aettoupyla Twv UTIOAOYIOTWV TOEMNG.

AIORIKN eVEpYEIa

Ané v apxaldtnta ot Avlpwrol a&lomoinoav TNV KWvnTIKnA
eVEPYELQ TOU aVEUOU (QLONIKA €VEPYELQ) OTIC UETAKIVAOEIG TOUG
ME OTIOPOPA Kal OTO AAEONA TWV SNUNTPLAKWY HE AVEMO-
puloug. Ot avepduuhot pali  he Toug vePOUUAOUG OUYKATA-
AEyovTal OTIC TPWTEG MNXAVEG TIOU AVTIKATEOTNOAV TOUG MUG
TwV {WWV KAl ToU avlpwrou wg TNYsg evépyelaq.

Shuepa edikol aveuduulol 1 aAMWG AVEUOYEVVATPLEG XOEN-
owomoodvTal yla Tn METATPOMA TNG QAIOAIKAG EVEPYEIQG OF
nAekTPIKA. PUCIKA Ol avepoyevvnTpleg eykabiotavtal oe Tie-
ploxég dOmou mvéouv Loxupoi dveuol, Onwg yia mapddelyua Ta
vnold tou Awyaiou (sikdva 5.32).

YépauAikn gveépyeia

To 10% mepimou NG nAEKTPIKAG evépyelag otnv EANGSa
npoépxetal and ta udponAekTpikd gpyootdola. To vepd NG
TeEXVNTAG AUvng €xel SUVAUIKY) EVEPYELQ, N OTIola peTAoXNUATICE-
Tal o€ KWNTIKA Kabwg autd méptel Kat TeEAKA peTaoynuatiCe-
Tal 0g NAEKTPIKA OTn oTPoBAoyevvrtpla (sikdva 5.33).

{ Eixova 531,
Atpoopaipiki pumavon
H xofon Ttwv 0pUKTWV KaUOWwv EXel WG amoTEAEOuA v
avnon tou dlo€eidiou Tou dvBpaka oV atuéogaipa. St di-

mav) eikova gaivovtal Ta MooooTd ekmoumic Tou SloEeidiou
ToU dvBpaka otV aTUOoPalpa and Sldpope; GaoTNOIGTNTES.

ZUyrEVIQMOE TANQOQPOQIES YO TIS EMTTOOELS
010 Ao TOv TAOVATY wag amd TV avEnom
Tov dLoEeldiov tov AvBpaxa oMY 0TUEOPLQA.

Eikdéva 5.32.
AoAiké nidoko otnv KoAtn. ZTIC Qveloyewiftolee N QloAikn
EVEQYEIQ UETATOEMETAl O NAEKTOIKN,

Eikéva 5.33.
31a udponAekToikd epyootdoia n BapuTiki SUVaIKY EVED-
Yela Tou VepoU WETATPEMETAl 08 NAEKTOIKT.
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Eikdva 5.34.
Xorjon yewBepuikiG evépyelac

NAEKTPIKN EVEPYEIQ

Eikdva 5.35.
H weéhun evépyela (pwtew) eivar ueyaAiteon otov Aa-
untipa @Bopiopou ar’ 6,1t oTov AQunTioa MuedKTWonG.

MINAKAZ 54.

MEPIKEZ XAPAKTHPIZTIKEZ AMOAOZEIZ
Mnxavi Anodoon
ATMOXTPOBIAOX 10-47%
MYPHNIKOZ ANTIAPAXTHPAX 30%
YAPOXTPOBIAOX 85%
MHXANH AYTOKINHTOY 20-30%
HAIAKO KYTTAPO 25%
NAMIMTHPAZ MYPAKTQIHZ 5%
NAMIMTHPAZ ®OOPIZMOY 20%
MYEZ 20-25%
MOAHAATO 90%

B 05|

EKTOC NG OUVAMIKAG €eVEPYEIAG TWV USATOTAMIEUTAPWY,
untdpxouv Kat GAAEC MOPPEC UBPAUANIKAG evépyelag. To vepd
Twv Balacowy, eEalTiag Twv KUUATWV Tou dnuloupyouvTal and
TOUG avéuoug, TwV PEUMATWV Kal Twv Tallppolwy, Bploketal
oe dlapkn kivnon. ‘Exouv mpotadei didpopeg dadikaoieg aflo-
moinong autig ™g duvauikAg H NG KIVNTIKAG evépyelag, eidi-
K& oe meploxég Ormou Ta mapandvw @awvousva sivar daite-
pa gvtova.

FewOepuIKn eVEPYEIO

H vewOBepuikh evépysla oxeTiletal pe ™ OgpuikA evépyela
TWV UMOYEIWV TIETPWUATWY 1 TWV UMOYEIWYV VEPWV. MMPOKEIUE-
VOU va Tn ugeTaoxnuatiooupe oe GAAEQ MOPQEG, A&lOTIOlOUUE
™ dapopd Oepuokpaciag avdueca ota undysld TETPWUATA
N vepd kat otnv ermpdveld ™S yng. Ta umdyela UAKA Tou
g€xouv UYNAdTepeg Bepuokpacieg esival TNyEg OEPUIKAG EVEP-
yelag mou umopsi va ypnoworioin®el eite dueoca eite va
METAOXNUATIOTEl 08 NAEKTPIKA EVEPYELQ.

MewOepUIKN evépyela uttdpXel mpopavwg mavtou, aAAd n xen-
owudTNTd TG eivat OIKOVOMIKA oudpépouca povo  dtav
UTIAPXOUV QUOIKEC deEauevég BepuoU vepou 1 atuou ToAU Ko-
vtd otnv emedvelg, onwg oTig OgpuorUAeg i otn MAAo. ZTnv
lohavdia n yewOepuiki evépyela (Bgpud vepd) xpenowomoleitat
té00 ywa O€puavon Ktpiwv 600 KAl yla TNV Tapaywyn nAe-
KTPIKAG evépyelag (swdva 5.34).

5.7 Amédoon piag pnXavig

SUupwva pe v apxn dlathpnong tng evépyeslag dtav jia
MNXAVH UETATEEMEL MId MOPPR evépyelag oe ula AAAN n oAl-
KA evépyela dwatnpeital. Tt ewoel n AEH drav ouviotd va
QVTIKATAOTAOOUUE TOUC AQUITHOEG TMUPAKTWONG WE AQUITTH-
0eC PBoplouoyU yia va TETUXOUUE EEOIKOVOUNON EVEQYEIAG;

Katd tn uetatponfy Tng evépyelag amd Tn WA hopen os
AAAn, evdd n OUVOAIKA evépyela dlatnpeital, n xenown (wes-
Aun) eivat mAvToTte MIKPOTEPN TNG £VEPYELAG TIOU TPOOPEPE-
Tat apxikd. Onwg eidaue mapamdvw, pa pnxavl i OUOKEUN
petatpsnel svépyela and uia pop®n oe AAAn (eikdva 5.33). H
npoopepduevn evépyela eivat mdvtote (on pe 1o dbpoloua
™G XPNOWNG eVEPYEIAG KAl TNG eVEPYElAg TOU SlaoKopTile-
Tal he TN Mop@n BepUIKAG evépyelag. T évav Aaumthpa mupd-
KTWOoNG MOVO TO 5% NG NAEKTPIKAG EVEPYELAG METATPEMETAL
oe XPNOWN QwTelv evépyela, evw To umdhotmo 95% amiwg
Beppaivel Tov aépa tou dwuatiou (eikdva 5.35). H anddoon
Jag pnxavie opidetal wg to mnNAKO NG XPAOWNG TPOC Thv
MPOOPEPOUEVN EVEPYELQ. XPNOIWOTIOIOVTAG Madnuatikd ouuBo-
Aa uropouue va ypdyouue:

E

xpnown

E

n=
TPOCHEPOUEVT]

Suvnlwg, n anddoon ekPPAleTal we TooooTd % Kat eivat
ndvtote pKPSTEPN N TO TOAU {on ue 100% (mivakag 5.4).
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To €pyo mou mapdyetal étav aveBaivelq pia okdha Tpéxo-
vrag pe otabepn TaxutnTta oe uePKG deutepdAemta eival To
d10 pe autd mou mapdyetal étav aveBaivelg v Bla okdAa
oe uePlKA Aemtd TEPTIATWVTAG ME OTaOgpn emiong taxdtnta
(elkdva 5.36). Avapwtnbnkeg noté yiati Koupdleoal MOAU me-
OlOOOTEPO OTNV MEWTN TMEPITITWON;

‘Epyo KkaI xpovoc

Ma va anavtioouhs OTO Tapamndvw £pwTtnua, 6a mpénetl va
ouvdéoouue TOo €pyo mou mapdystat amdé uwia duvaun f v
nmoodTNTA MIAG MOPQPNG EVEPYELAG TIOU WUETATPEEMETAL 08 GAAN
pHop@N, ME TOV XPJdvVo TOU amatte(tal yia Tnv mapaywyrn Tou
€0yoUu N TN UETATPOM MIAG MOPPAG evépyelag ot AAAn. To
QUOIKG péyebog mou ouvdgsl TO Tapayduevo €pyo N TNV
noodTNTa TNG MAPAYOUEVNG EVEPYELAG ME TOV AvTIiOTOLXO XPO-
vo ovoudletal 10X0G. H 1oxUg sival éva péyebog mou delxvel
ndéoo ypnyopa mnapdysTtal KAMolo €pyo N deTaoxnuatiletat
KArola pop®n evépyelag Kal opiletal wg To TmAiko Ttou €pyou
(W) mou mapdyetal | g evépyewag (E) mou petaoxnuatile-
Tal dla TOU QVTIOTOLXOU XPOVIKOU Sla0TANATOG.

oG ‘Epyo MoodtnTta evépyelag mou peTaoxnuatideTtat
oXug = p— =
XPOVIKS SldoTtnua

XPOVIKG dldotnua

f pe ™ xperon ouuBéAwv
w
t

P=

~ |m

H 1ox0g uag ouoKeung N Wag unxaving sivat T1éco peyalute-
pn, 600 meploodTtepo €pyo mapdyel H| TeploodTtepn evépyela
pueTaoXnuaTtiCel oe oplopévo XPovikd Stdotnua. H, 1oodivaua,
n woxig eival té6o0o peyahdtepn, 600 UIKPOTEPO XPOVIKG did-
otnua anatteital yia va napaxdei oplopévn noodtmra gpyou,
A va petaoxnuatiotel oplopévn moodtnTta esvépyelag (sikdva
5.37). Ma napddeiyua, dVo autokivnta dlou Bdpoug aveBaivouv
oTnV Kopu®n evdg AOpou pe otabepn taxutnta. To €pyo mou
napdyouv ot dUo unxavég eival dto. H unxavy Ouwg pe
peyahUtepn oxU (ouvndwg ueyaAUtepou KuBlopou) Ba odnyn-

{ Eikdva 5.36.

Sy modt eova avePaiveic ™ okdAa og xoovo 5 s
(toéxovtac), evi otn deutepn oe xpovo 30s (Mepnatwvrag).
Kai otic 6Uo nmepintaéoelc n SUvaun mou aokeic eivar ion
ue To Bdoog oou (kveioar e otabepr] Tayutnta). Epdoov
avefaivelc oto 1o UPog, toxuel yia To goyo TG Suvaung:
W= w- h Enouévwg, ouunepaivouus 0Tt 0 600 HIKOOTEPO
Xooviké didotnua mapdyouue kdrolo £oyo, TO0O MEPIOU0-
1600 KoupalGuaoTe.

5.000 W

Eikéva 5.37.
Ot 8o kwvnipee avePdfouv Tov BdAauo Tou aveAkuotroa
katd 1o 1o Upo¢ (h) kai mapdyowv To B0 goyo. O Ki-
VvTAeag ue TN ueyaAutepn toxu Tov aveBdlel oe WIKOOTEQO
XPOVIKG d1doTnua.
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\)ou(ﬁ
8" kai loTopia

1HP
t=1 min

Eikova 5.38.
Opiopde Tou HP ané Ttov Bar (Watt)

H 18éa yia ™ xonowonoinon g toxo¢ mou anodidel &va dAo-
YO yia Tov oploud ¢ povddag WETonong e toxlog ummoxe
now akdun o J. Watt v kdver ouykexowgvn (1783). O Watt
dlanioTwoe 61t €va dhoyo uropouoe va avuavel €va ouja Bd-
poug 667N Tepimou KIVOUUEVO Yia EMAPKEC XoovikG didotnua e
otabepn Taxumra 4,026 km/h nepimou. Tnv oxU auti v ano-
KkdAeoe 1 immo (HP) (Horse Power). H uovdda auti g toxuog
xonowonoleitat akdun kat ofugoa.

Kotaoxrevdote éva gotoypapind diumouu
UE UECO UETOPOQAS ROUL AOTOYQAWTE TNV
woy¥ tov xwvntiea tovg oe HP xau o W.

OSl TO QUTOKI(VNTO OTNV KOPUupf] Ot MIKPATEPO XPOVIKS dld-
oTnua.

Katd v kavon evée Altpou Beviivng, optouévn moodtnta
XNUIKAG evépyelag petatpénetal oe Bgpukh. To Altpo e Bev-
Zivne duwe kaiyetat os uiof wpa oe éva emPatnyd autokivnTto
Kal povo oe 1,5 deutepdlento O éva agpomAdvo Mmdivyk 747.
‘ETOL, n unxavi tou agpormAdvou avarmtiooel oxU 1200 @opég
peyaAUtepn amd ekeivp TOU QUTOKLVITOU.

loxuc ka1 kivnon

To &hoyo mou maptotdvetal otnv sikéva 538 aveBdlel tov
KouBd pe oTadepr) TAXUTNTA U ACKWVTAG O auTdv, HECW TOU
vAuartog, otadepn duvaun F katd tnv katelbuvon g Kivnong.
e yxpdvo At o KouBdg petatotiletal Katd Ax:

Ax =u - At
Kat to épyo mou mapdyetat and TN duvaun F sivac
W =F - Ax.

Téte, yia v oxU TOU TPOOPEPETAL OTO KIVOUMEVO OWua
(kouBd) TPOKUTTEL:

AnAadn), n toxUg mou mpooegpeTal and ua duvaun F o éva
owua Tou Kive{talr pe tayxdmrta u eivat avdhoyn Ttou PETPOU
e dlvaung Kat tng TtaxUtntag Tou Kive(tal To OwWua.

Movdaéec 10xuoc¢

SUupwva Pe ToV OPoud Tng toxuog, Jovdada Ttneg eivat To
TlGouh avd Seutepdlertto. H povdda auth ovoudletatr Watt
(Bat) mpoc T Tou ZkoToglou Tiénug Bat (James Watt) mou
BeAtiwoe Tnv atuyounxavh tov 180 aiwva.

i 1J
2UpBoAkd: TW = o

Mwa unxavh €xet loxy 1W, étav mapdyet épyo 1J og xpovo
1s. To W sivat oxetikd upikpn povéda toxvog kat yr autd
ouxvd xpnowdorolodvTtal Ta MoANAnAdold Tou:

1kW =1000 W =10° W kat 1 MW =1.000.000 W =10° W

EWSIKA yia TIg unXavég Twv AuToKIVATWY €xel dlatnendei wg
povada toxuog o (mrog (1HP) mou eivatl ioog pe 3/4 kW, omd-
Te ua pnxavh 134 mnwv €xet woxu 100 kW (sikdva 5.38).
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MINAKAZ 5.3.
ENAEIKTIKEZ TIMEZ IZXYOZ MEPIKQN BIOAOTIKQN ZYZTHMATQN, MHXANQN KAl HAEKTPIKQN ZYZKEYQN

Biokoyikd ocuotiuara loyug Mnyavég loyue HAEKTPIKEG ZUOKEUEG loyug
‘Evtouo mou metdst 0,001W  PoAdl Xelpdg 0,001W  ZuploTiki unyavh 10W
Kapdid avbpwrou 3W  Mnxavi QuToKIvATOU 10-200KW  Aaumthpag 100 W
Avbpwriog akivntog I7W  Tpévo 1.000-8.000KW  Wuysio 150 W
Avbpwriog mou epydletat 100W  Mndvyk 21.000KW  Ogpuooipwvag 1.000-4.000 W
Avbpwriog Tou mepmatdst 750 W Ztabudc HAektpikig evépyelag otnv MroAeuaida R20MW  KoulZiva 5.000-8.000 W
Apougag 1700W  TMupnvikdg avTidpactmeag 900 MW TM\uvtipto 35.000 W
Aeh@ivi TIoU KOAuumdet 20W  TMUpaulog 1.000MW  Eyxowun mAedpaon 500 W
Aloyo mou KaAmdalst 1.000 W

Mapddéeiyua 5.5

‘Evag NAEKTPIKOG KIVNTAPAG avuPivel pe oTabepr) taxutnta éva KIBWDTIo Tou £xel Bapog
5.000N oe Upog 10m oe Xxpdvo 10s. MNdon eivar n woxde Tou KvNTAPG;

Baoikéc_cEiowoeic
w =5000 N, Ax =10 m P (1oxUq) W=F-Ax, p- WV
t=10 s t

AUon

BAua 1: >xedlaoudég Twv SUVANEWV TIOU ACKOUVTAL OTO KIBWTLO:
(a) Ané amdotaon: To Bdpog w, (B) amd emagr; n dUvaun amd Tov Kivntnpa (UECw Tou
peTaANikoU okouwioU): F
BAua 2: Yrnoloyiouég tng F.
Emedn To KIBWTIO Kiveital pe otabepn taxutnta amd tov A vopo tou NeUtwva: Fyy = 0,
dnhad) F —w=0 F=w
BAupa 3: E@apudloups TIG BACIKEG £EIOWOELG:
~ W _ F-Ax 5.000N-10m
- 10's

= 5.000 J = 5.000 W = 5 kW
t At S

» Xpnoiyomoinoe Kai €QAPHOOCE TIC EVVOIEG TIOU E£UABEG:
‘Epyo kai Evépyeia

1. Suunm\ipwoe TIC AEEelg mou Asimouv amd TO TMAPAKATW KelMevo £TOL WOTE Ol TMPOTACEIC TIOU
TMPOKUMTOUV va eival €moTNUoVIKA 0pBEg:

Mia dUvaun mou aockeital ¢ éva owua upropesl va mapdyel épyo mdvw ¢ autdé étav To oWua
Stnv amlovotepn mepimTwon, ormou n dUvaun sivat otadepn) KAl TO OWUA UETAKIVETAL KATA TN e
g, To €pyo opiletal wg To ™g dVvaung emi TOU OWUATOC 1 OUMBOAIKA:
To épyo eival uéyebog dnAadn €xel uovo pETPo. H povdda tou €pyou OTO
S.l. olotnua eivat to To £€oyo Wag dUvauNng EKPPATEL TN oo gvépyelag and éva owua
oe éva GA\\o 1 ™ ™G and pa hop®n o AAAN.
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2. Z1g mpotdoelg mou akoAouBoUv va KUKAWOEIG TO Ypduua mou avtiotolxel otnv opbn amdvinon.
H povdda Ttou €pyou oto Algbvég ZUotnua Movddwv eivat a) 1J, B) 1N, y) 1kg, d) Ng g) 1 %
m
Auvapikq-KivnTik evépyeia - Alo BACIKEG HOPYPEC evEpPyEIag

3. Suunm\npwoe TIC A€Eelc ToU Ae{mouv amd TO TAPAKATW Ke(UEVO £TOL WOTE Ol TPOTACEIG TIOU
TMPOKUMTOUV va eival €moTnuovikd opbsg:

i. ' Eva oWua TOU EXEL e W Kal BPIOKETAL OF .o h and kdmolwo opldvtio emimedo €xel

evépyeld. H BApUTIKA SUVAUIKY) EVEPYEID AVAPEPETAL OF ..omerversrereen ard v

Omoia METPAUE TO ooveecersriens Kal otnv oroia BewpPoUue OTL EXEL TNV TN .ooeeerorserons H Baputiki

SUVAUIKA evEPYELA TIOU €XEL §va OWUA O KAMOIO UPOG EIVAL ooerercseercre andé tov dpOuo ToU aKo-
Aoubnoe yia va Bpebel o autd to UYog.

ii. Kde owua mou €xel umooTel EAACTIKN TIAPAMOPPWAON, EXEL wrereerrsern evépyela, n omoia tooutal

[VET o ™G dUvaung TOU TOU ACKNONKE YA VA TO TOAPAMOPPWOEL KAL ooeoeerreereersssnen and

TOV TPOTO TIOU TIOPAUOPPWONKE.
4. 31g mPoTdoslg Mou akoAouBoUv va KUKAWOEIC TO YPAuua Tou avTioTolxel otnv opdr amdvtnon.

i. ' Evag mUpaulog mou Kiveltat pe oplouévn taxytnta oTto dSIAoTNuUa, EVEQYOTOEl TIG UNXAveg Tou
kat dmAactdlet tnv TaxUtntd Tou, evw Tautoxpova amoBAAAel tnv ddela deEapevr) Kauoiuwv
MEWVOVTAG TN MAla Tou otn uof. H KivnTik Tou evépyela: (a) de petaBdMAetal, (B) okTtamAa-
oldletal, (y) tetpamnhactdletal, (8) dumAaotdletal, (g) Timote amd Ta MAPATAVW.

ii.' Eva Béhog ekTofelstal amd To £dagog pe TN Bondeia evog TOEou Kal apou avéBsl pEXPL éva
oplopévo UPog, otn ouvéxela mpoorintel Eavd oto €dagog. H diadikacia amd tn oTiyu) mou To
BEhog apxiCet va kiwve{tat pe ™ Bonbela tou TéEou umopel va mepltypagel e v akéloubn oel-
PA EVEPYEIAKWOV UETAOKXNUATION®Y: (A) KIVNTIKY) eVEPYELA-BAPUTIKY) SUVAMIKA evépyela-£pyo, (B) £pyo-
KIVNTIKY) €VEPYELA-ENACTIKY SUVAUIKN EVEPYELA-KIVNTIKY EVEPYELQ, Y) £PYO-BUVAMIKA evépyela ASyw
TIAPAUOPPWONG-KIVNTIKY EVEPYELQ-BAPUTIKY) SUVAUIKY) EVEPYELA-KIVNTIKA €VEPYELD, ) EAAOCTIKN duva-
MK eVEPYELQ-BAPUTIKY) SUVAUIKY EVEPYELA-KIVNTIKY EVEPYELQ, €) TimoTe amd Ta Tapandvw.

H pnxavikq evépyela kai n diaTRPNon TNG

5. SuunAnpwoe TIG AEEelg Tou Aeimouv amd TO MAPAKATW Keiuevo €10l woTe Ol TMPOTACEIS TIOU
TMPOKUTITOUV va eival €MmOTNUOVIKA 0pBEG:

B e ¢ (5] oYo]To; Vo Tl 1 o[« N—— ((0) I o T o s T — evépyelag (K) evdg n K&be xpo-
VIK] OTIYU] OVOUAZETAL wovverer EVEPYELA TOU .ooveererrerren 10 [ (o 1V R ‘Eva 0Wua amoKTd KIVNTIKN
KAl QUVAUIKN EVEPYEIA UETW TOU ooeoersomssernns Twv duvduewv Tou evepyolv ¢ autd. Otav ¢ éva cwua
N olotnua owpdtwv emdpolv pévo N OUVAUELC e napaudpPwWone, N

UNXAVIKA Tou evépyela dlatnpeital otadepn.

6. >T1c mpotdoslc ToU akoAouBoUv va KUKAWOEIG TO YPduua Tou avTiotolxel otnv opbn amdvinon.
Mwa opailpa Kive{tat Katd uNAKog Wwag oxedOv KUKAIKAG KATAKOPUONG OdNneoTpoxldg Xwpeig TPlBEg
EKKIVOVTAC amd TO avWTEPO Onueio tTng TPoxldg. H KIvNTIKA Tng evéPyela, n SUVAMIKA TNG evépyela
oe OXE0N UE TO £3A(Og KAl N MNXAviki Tng evépysla: (a) auEdvetal, auEdvetal, avEdvetal, (B) pelwve-
Tay, pewdvetal, pewwvetal (y) auvEdvetal, PElwveTal, MElwveTdl (8) auEdveTtal, UELWVETAL TAPAUEVEL T
®a, (g) tlrmote and tTa mMapaANAvw.

Mop@£Ec Kal peTaTpomEg evepyelag - Aiatipnon Tng evépyeiag - MNMnyég svépyesiag

7. SuumA\fpwoe TIC AE€Eelg Tou Aelmouv amé TO TMAPAKATW Keluevo £TOL WOTE Ol TPOTACEG TIOU
TMEOKUTITOUV va eival emoTtnuovikd opbEg:

YTIAPXOUV SLAPOPEG MOPPEG  wooererserirnn mou Ouwg OToV MIKpOKoopo avdyovtal oe dUo OgueMdELS.
AUTEQ VAL N e EVEPYELD KAL M eoovvevrerrnnes evépyela. H evépyeld TOTE OEV .rwernrssnnn arnd 1o
MNBEV KAl TIOTE OEV owmvreerersrreere Y/} (oY oY1 HV/o R — andé T Wa op®n otnV GAAN, N VA .

ard éva owua oe AAAo.
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Anédoon piac pnxaviag - loyug

SUUNMANPwoe TIG A€Eelg mTou Aeimouv amd TO MAPAKATW Keluevo £T1ol wWOTe oLl TMPOTACEIS TIOU
TPOKUTITOUV va eival €MOTNUOVIKA 0pBEC:

Katd ™ e ™G evépyelag amd TN pa Pop®r) oe AAAN, eVW 1 OUVOAIKH EVEPYELA ..weoeoesen , M
XPNown (WEEAUN) eival MAVTOTE ..o TNG EVEPYELAG TIOU ovmerrsvrsrnren apxlkd. H andédoon ulag unxa-
VAG opiletal wg TO TMAKO TNG oo TPOG TNV erversrrsnnes evEPYELd. XPNOWOTOIVTAG HABNUATIKA

oUuBoAa umopoUue va YPAPouus: N = .

To péyebog mou deixvel mOoo ypriyopa mapdystal €va €pyo N heTaoxnuatiletal KAmola PHopPn evep-
YEIAG OVOMUAZETAL ooverereereren

STIC AMAVTACEIG TIOU OKOAOUBOUV va KUKAWOEIS TO YPAUMA TOU avTioTolxel otnv opdr amdvtnon.
H povdda oxuog oto dilebvég ovotnua eivac: (a) N, (B) J, (y) Jm, () W, (g)

» EQdppoos TIC YVWOEIC OOU Kal YPAYE TEKHNPIWHEVEG ATIAVTROEIC VIO TIC EPWTNOEIC TIOU AKOoAouOouv.
‘Epyo ka1 Evépyeia

‘Evag mayodpduog Kiveltal ue otabspn taxutnta Xwpic teRss mdvw otnv oplldvtia em@dveld Tng
niotag. Na oxedidoelg Tig duvduelg Tou ackouvtal oTov mayodpduo. MNéco €pyo mapdyetal amd T
OUVIOTAUEVN TWV SUVAPEWV TIOU ACKOUVTAL OTOV TayodPOuo;

Na ouykpivelg ta épya mou mapdyet n dUvaun tnv omoia aockel évag apolBapioTag Kabweg avuPwvel
v undpa pe otabepn taxutnta dtav to Bdpog tng sivat (a) 1100 N kat tnv avugwvel oe UPog 1
m, (B) 2200 N kal v avugwvel oe UPog 1m, (y) 1100 N kat tTnv avugwvel oe Ugog 2 m, (8) 2200
N kat tnv avugwvel oe UPog 2 m.

To €pyo Tng dlUvaung mou évag aotpovautng ackel oe métpa pe pdla 15 kg Kabwg Tnv avupwvel
ue otabepn taxumrta oe UPog 2 m eival to dlo otn yn kal T ogAfvn; EERynoe.

Xouaog kavovag tng Mnxavikng. Me dedouévn Tn dlaTnEnon Tng €VEPYELAG VA CUYKPIVEIG Ta €pya Twv
SUVAUEWY TIOU AOKOUVTAL OTO MIKPS Kal OTO WEYAAO SUBOAO MIOC USPAUAIKAC avtAiag f evdg udpauli-
koU mieotnpiou (sikdva 4.19), Kabwg emiong Kal TIG AVTIOTOIXEQ METATOMIOEIC TOug. Tt ouumepaivelg;

Auvauikn-KivnTikn evépyeia - AUo BACIKEG HOPYPEG £VEPYEIAG

Mia poTOOIKAETA mou Kiveltal, and ampooegia tou odnyou, MEPTEL TAVw Ot OTAPATNUEVO AUTOKIvNTO.
Amné moloug mapdyovteg vouilelg Otl eEaptdral 1o uEyedog NG mapaudpPwong mou Oa umooTel To
auTokivNnTo;

Mwa kouvia awwpeital Ze mola B€on n kouvia €xel ueyahUtepn Suvauikh evépyela; e mola B€on €xel
peyaAUtepn taxutnta; MNati teAikd n kolvia otauatd;

H pnxavikq esvépyela Kai n d1aTRPNoN TNG

Na meplypdUelg TIC evepYelakEG MeTABOAEG Tou ouuBaivouv dtav: (a) Pixvelg uia pmdha mpog Ta
ndvw, ard Tn oTlyun Tou n undAa @elysl amd To XEPL OOU MEXPL TN OTLyun Tou eTioTéPel Eavd
oto xé€pL oou. (B) Tevtwvelg tn Xopdn evog TéEou Kal To BEANOG ekTOEeUsTal, amMd TN OTLYMN Tou
apxiCel Kal TEVTWVETAL N XOPdN MEXPL TN OTLyun Tou To BENOG geulyel amd to TéEo. (y) ‘Evagc abin-
g mpayuatornolel dAua emi KovTw.

Ti woxUel yla Tn PNXAvikn evépyela oe KABe mepimTwon;

Av yvwp(leigc 6Tl n Tevtwuévn Xopdn evég TOEou €xel duvauikh svépyela 50 J, uropeic va TipoRAs-
Peig Téon KIvNTIKA evépyela Ba €xel o BENog Otav ektofelstal amd to T6E0; Na aitioAoynoelg tnv
andvinon oou.

Mop@péc kal peTaTpomeg evépyelagc - Ailatipnon tng evépyeiagc - Mnyég evépyeiag

>T0 KUKAWMA TNG SIMAAvAg €IKOvVag €XOUpE OuvdEoel PE Ml pmatapia éva 7 0\
Aaumdki. MNoleg peTatpomneg evépyelag 6a oupBouv dtav KAsloouus Tov BLAKO- / %
ntn: (a) oty unartapia, (B) oto Aaumdky L,

AUo pabntég Tou vnruaywyesiou €xouv dUO auTokivnTdkia. To €va sival koup- \5
d10T6, evw TO AANO Asttoupyel ue pmatapieg. Mowa popen evépyelag sival g

apxlK& amodnkeuugvn oTa autokivntdkia; Mota poppr evépyslag €xouv dtav

Kivouvtay Tu yivetat auth n evépyela 4tav TA AUTOKIVNTAKIA OTAMATACOUY;
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Apnoe amnd To Blo UPog éva umaldkl TOU TIVYK-TIOVYK Kadl pia o@aipa amd mAaotehivn. Tt 6a ouuBsl
étav @Odoouv oTo MATWMa; Alatnesitat n evépyela Kal ot dUo MePImTwoelg; Na SIKaloAoynoelg
TNV andvinon ocou.

Ané mou mpogpxeTal n KNk evépyela evég aBAnth mou Tpéxel pe 10T ; EvOG QuTOKVATOU mou
TPéxeL pe v Bla Taxutntq;

Na meplypdyelg TIQ UETATPOTIEG €VEPYELAQ TOU oupBaivouv ¢’ €va auTtokivnto amd Tn OTLyun Tou
T@eTal n unxavh Tou oe Asttoupyia MEXEL va OTAUATACEL AUTO.

Ta yAwva metpwuata ouurélovral onwg Ta glathpla. 2tn didpkela evdg oelopoU ameAeubepwvovTal
TepdoTia ToOd eVEPYEIQG TIOU TIPOKAAOUV MEYAAEC KaTtaoTpo@ég. Mou Atav amobnkeupsvn auth n
evépyela Tiplv ard TNV eKONAWON TOU OEloUOU;

Anédoon piag pnxavikng - loxug

Mwa pnxavry A €xel pyeyahitepn toxU amd pia pnxavi B. (a) Mowa amd Tig dUo mapdyel MeploodTEPO EPYO
otov {dlo xpdvo; (B) Av mapdyouv To B0 €pyo, Mol XPeldleTal UKPATEPO XPOVO Yl va TO Tapdyes
‘Evag Aaumtipag upe woxU 100 W @wtoBoAel yia 10 Aemtd Kkat skméumel @wTtelvhy evépyela 12.000 J.
Méon nAeKTplkn evépyela amattei(tal ya tn Asttoupyia tou Aaummea; Tt cupBaivel e tn dlathen-
on wng evépyelag;

Bpeg tnv toxU TOU OIKOYEVEIAKOU OAG QUTOKIVATOU (MPOCOXN, MN OUYXEElC auth Tnv toxU ME TOV
aploud Twv QOPOAOYNOWWY (MMWV TOU auToKlvATOU). Na XPENOWOTIOOEIG TOV OXETIKO Tivaka, Tou
undpxel oto BRAlo, ue TIG TWEG TNG LOXUOG, Yid VA AMAVTACEIG OTO MAPAKATW epwtnua: Méoca dlo-
ya mpénel va ZéPoupus pall oe pia duaga WoTte n OUVOAKA LoXUG TOU QUTOKIVATOU va eivat on ue
TV WoxU TNG MNXAVAG TOU QUTOKIVATOU;

STIC TMAPaKATW aoknoelg Bswpnoe Otl g=1021—2 :

‘Epyo ka1 Evépyesia

To mdtwua Tou TETAPTOU 0pdPou evdg orutiou Bpioketal os UPog 12 m amd 1o £€5apog. OEAouue
va aveBdoouue oe autdv pe Tn Bondela yepavou éva Yuyeio pdalag 150 kg. Na umoAoyioelg To €pyo
™™g dUvaung mou ackel To okowi Ttou yepavou oTto Yuyeio, étav 1o aveBdlel ue otabepr) Taxutnta
otov TPito dpoo.

‘Evag opeBdtng, dtav aveBaivel €va Bpdxo Upoug 4 m, mapdyst €pyo 2800 J. And ta mapandvw
dedouéva uropeic va umoloyioelg T pdla tou opelRdTn;

O mpwTtabAnTNg dpong Bapwv Mippog Anuag avupwvel 250 kg oe UPog 2,3 m. Mdéoo €pyo mapdyel
n dlvaun mou o Anuag ackel omv upmrdpa otav: (a) tTnv avugwvel Pe otabepn taxumra, (B) tnv
kpatdel mdvw amd To Ke@dAl Tou, (y) tTnv kateBdlel oto €dagog ue oTadepr] TaxUTNnTa;
Auvapiki-KivnTik evépyela - Ado BACIKEG HOPYPEC evEpPyEIag

‘Eva BiRBAlo pe pdala 2 kg avupwvetal amd to TdTwua ¢ éva pdel mou Bploketal oe UPog 2m and
To mdtwua. Méon esivat n BapuTik duvaulkn evépyela tou BiRAlov; (a) Ze oxéon ue 1o mMAtwua. (B)
Se oxéon pe TO KePAAl evée mawdiou mou €xel Ugog 1,60 m;

‘Eva autokivnto €xel pdla 1000 Kg. Na Bpebel n kwvnTikn Tou evépyela Otav Kiveltalr pe taxutnrta:
a) 72Kn | B) 144 K

To maykéouo pekdp KoAUuBnong ota 50 m avtiotoixel o uia péon taxdtnta yla Tov KOAUUBNTN
2,29% . Na umoAoyl{oelg TNV KIVNTIKA evépyeld Tou KOAupBNnTh, av yvwpilelc ott n pdla Ttou eival
75 kg.

H Mapia aveBdlet éva BBAlo pe pdla 12 kg amd 1o Tpaméd, mou Bploketar 75 cm mdvw amd To
ndtwua, o éva pdel mou Bpioketal o UPog 225 m mdvw amd to mdtwua. Mowa sivat n petaBoln
™G BApPUTIKAG SUVAUIKNG evépyelag Ttou BiRAlou;

H unxaviki svépyeia Kair n d1atAipnon Tng

Na urohoyiosic Tn WNXavikn evépyela svég agporAdvou Mmdivyk 737 Bdpoug 222 10° N Tto omoio
netdel o UPoc 10 km pe taxummta 800 % .
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Miwa patuoU mou €xel pudla 30 kg mdvetal amd v dken pia TEPIKOKAAdAG mou €xel uRkog 20 m Kat
«mnddel and to KAadi eviog dEvdpou oto €dagog. Av To KAad( Bploketal og UPog 4 m amd to £da-
@og, (a) Me mdéon Taxytnta Kiveitat n paiuoU étav @OdAvel oto €dagog; (B) Av miow akpPwe amd
™V ualpoU mnddet 1o pikpd t™ng pe pdla 5kg, umopeiq va mpofAEYelg pe méon taxutnta 6a @ed-
ost oto £€dagog; Na aitiohoynoelg tnv amdvinon cou. (y) Av n TeplkokAAda eival Katakopuen,
vouiCelg o1t to armotéleoua Oa sival dlaPopPEeTIKS;

‘Evag okiép mou €xel pdfa 70 kg Eekivdel amd Tnv npepla otnv Kopu®n evog Adpou, Tou PBploketat
oe UPog 45m mdvw amd pia KolAdda. Av ayvonoouue TG TPIREG: (a) Me mdon taxutnta @Odvel o
oKIEp otnv Kol\dda; (B) Av otn ouvéxela, ue TNV TayxUtnTa TOU AMEKTNoe, apxiost va aveBaivel o
gvav YnAdtepo AS@o, oe moto Upoc Ba @bdosey

‘Evag Bpdxog pdélag 20 kg Bploketar otnv dkpn evdg ykpeuolU BdBoug 100 m. Sto BdOog TOU YKPE-
poU Kuhdel éva motaudkl (a) Mdéon eival n BApuTikA SUVAUK evépyeld Tou Bpdxou Oe OXE0n UE
To motdut; (B) O Bpdxog méptel amd Tov YKpeud. Mdon sival n KivnTik Tou svépyela otav @OAvel
otnv emeAveld ToU MOTAWOU;

Mop@éc kal peTatpomég evépyelag - Alatipnon Tng eveépyelag - Mnyég evépyeiag

‘Epyo katd 1o @pevdpiopa Tou autokwitou. Eva autokinto pddag 900 kg kieltar pe taxitta 207 .
Zaevikd o 0dnyég matdel PEVO KAl TO AUTOKIvNTO oAloBaivel. MeTa€U Twv TPOXWV TOU QUTOKLV-
TOU Kal TOU 0300TPWUATOG avamtiooetal duvaun TeRAg, To uETpo Tng omoiag tooutal pe 9.000
N: (a) Na umoloyioelg Tnv KIvNTIKA €VEPYEIQ TOU QUTOKLVATOU Tpv and 1o ¢gpevdploupa. (B) e mola
MOP®N EVEPYEIAC METATPETETAL N KIVNTIKA EVEPYEIQ TOU QUTOKIVATOU; To €pyo molag dUvaung &K-
epdlst autn tn petatpord; (y) Méco Ba oAlOBACEL TO AUTOKIVNTO WEXPL va OTAPATAOEL

‘Eva autokivnto pe pdla 700 Kg kiveitar e taxutnra 30%. Zapvikd To autokivnto TEPTEl TMAvw
oe pla KoAdva nAekTpoPwTIoMoU. H KoAdva Tmapau€vel akivntn Kat To autokivnto otauatdetl (a)
YroAdyloe TNV KIVNTIKA €VEPYEIA TOU QUTOKIVATOU TPV Tn oUykpouon. Mepilypaye TIQ UETATPOMEQ
evépyelag mou oupBaivouv katd Tn Sidpkela tng ouUykpouong. (B) Méoco €pyo mapdxbnke amd tn
dUvaun mou aokel n kKoAdva oto autokivnTto; (y) Av dexbouue OtL katd tn Sidpkela ™G OUYKPOU-
ong n KoAdva aokel OTO auTokivnTo OTABepr] dUvaun Kal TO MMPOCTIVO MEPOG TOU QUTOKIVATOU
uetatoriodnke (BoUhla&e) katd 40 cm, va UToOAOY(OEIC TO WETPO TNG.
Anédoon piag pnxavikng - loyug

Katd tn dudpkela evég MAOAUATOG YUUVAOTIKAG €vag paéntig udlag 60 kg
avappixdtal oe ua Kataképupo SokS pnkouc 3 m oe 4 s. Méon esivat n péon
loxUg tou padbnt otn didpkeld TG AoKNoNng;

‘Evag nAekTplkog kivnthpag aokel duvaun 100.000 N ¢’ évav aveAkuoTtnpa Kat
Tov avugwvel katd 15 m oe 30 s. Mdéon eivat n woxlg tou Kivnthpa; Edv o
avehkuothpag avéBaive oe 20 s, O6a dAAale to £pyo; ©a dAAale n 1oxUg TOu
Kivntnea; Na SikaloAoynoelg v andvtnon oou.

‘Eva autokivnto Kive{tar pe otabeph taxUtnta 30 T oe opilévTio Spduo. STO QUTOKIVNTO aoke(Tal
ard Tov agpa upia duvaun avtibetn ue tnv kivnon tou 3.000 N. (a) Molieg duvduelg aockouvtal OTO
autokivnto Katd tnv opildvtia dievbuvon; (B) Mdon sivat n PeTaTdmon TOU AUTOKIVATOU O XPOVO
20 s; (y) Mdon esvépyela TPOOPEPEL 1 UNXAVH] TOU QAUTOKIVATOU ot Xpovo 20 s; (8) MNdon woxy ava-
ntdooel N PNXAvh TOU QUTOKIVATOU, Otav Kive(tal e auth tnv taxyutnta;
3’ évav UBPONAEKTPIKO OTAOUO TMAPAYWYNG NAEKTPIKAG eVEPYELAG TEPTOUV
arnd 10 epdyua 30.000 tévol vepoU avd Aemtd. To UPog Tou PPAYMATOG
and TG nAekTpoyevvhtpleg eivat 15 m. H ouvoAikry amédoon tou oTaduou
elvalt 60%. Na uroloyioeilq: (a) Tn BapuTik SuUvaiKh evEPyeld TNG TMOCO-
TNTAg Tou vepoU Tou TEQPTEL oe gva Aemtd. (B) Tnv nAEKTPIKA evépysla
mou mapdyetatl oe €va Aemtd. (y) Tnv nAekTplkn loxy tou otaduou.
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H evépyela eu@avifetal ye d1APoPeq UOPPESG, UETATPEMETAL AMO Mia poP®n oe AAAN, aAAd katd TIg
METATPOTEG TNG N OUVOAIKN evépyela dlatnpeital

Mwa dUvaun mou aokeitat ¢ éva owua umopsl va mapdyet €oyo (W) mdvw o autd dtav To owua
peTakiveital katd mn devbuvon tng duvaung. To €pyo otabepng duvaung opiletat wg TO YIvOuEVO
Tou METPOU TNG dUvaung emi Tn UETATOmon Tou owuatog. Epyo = Aldvaun x Metatdmion, | ouuBo-
AKA: W =F - Ax

To €pyo ek@pdlel Tn METABOAN TNG evépyelag evog OWUATOG 1) TN METATPOMN TNg aAmd Jid Hop®n
oe AAAn.

‘Eva owua mou €xel Bapog w kat Bpiloketat oe UPog h amd kdrmowo oplldvtio eminedo €xet BapuTi-

K OuVauIK® evépyela, n omoia eEaptdTtal amd 1o BAPOg TOU OWMATOG Kal armd To UPog Kal eivat
aveEdptntn amd Tov dpOuo Tou akoAoudnoe yia va Bpebel ¢ autd To UYog.

Kdbe ocwua mou €xel umooTel eAAOTIKA MAPANOPPWON, £XEL OUVAUIKY evépyela, Tou eEaptdral amd
To pEyebog TNG TAPAUOPPWONG TOU Kal looUtdl PE TO £pYyo NG dUvaung TOU TOU QOKNONKE yia
va TO TIAPAUOPPWOEL

‘Eva owpa €xel dUVAUIKN evépyela av oe autd aoke(tal duvaun (BAapuTikr, NAEKTPIKN, EAACTIKAG Ta-

paudpewong). H duvauikn evépyela eEaptdtal and to péyedog Tng duvaung, tn 6€on n v Katd-
otaon (mapaudpPwon) Tou OWPATOS Kal dev eEaptdtal and Tov dPOUO TIOU AKOAOUONOoE TO OWUa
yia va ¢6doel o auth T 6gon 1) tnv katdotaon.

Kwntikf evépyela sival n svépyela mou €xel éva owupa e€aitiag g kivnong tou. H KvnTikA evép-
vela e€aptdrat amdé tn udla kat Ty TaxUtnTa TOu KIVOUUEVOU OWHUATOG.

To d6poloua SUVAUIKAG Kal KIVNTIKAG EVEPYELAQG €VOG OWUATOG OVOMAJETAL UNXAVIKA evépyela.
Otav ¢ éva owua emdpolv BAPUTIKEG, NAEKTPIKEG 1 SUVAUEIQ EAACTIKAG TAPAUOPGWONG, N MNXa-
VIK] TOU evépyela dlatnpsital otabepn).

Yridpxouv TOIKIAEG UOPPEG eVEPYELAG, OTIWG WNXAVIKN, NXNTIKY, OEOUIKY), NAEKTPIKN, XNUIKY), TIUPNVIKA,
akTivoBoAliag. OAeg autég ol HopPEg evépyelag avdyovTtal, OTO MIKPOOKOTIKS erimedo, og dUo Oeue-
AWOBEIC MOPPES: KIVNTIKY KAl SUVAULK).

H amédoon wiag unxavig opifetal wg To TMAKO TNG XENOWUNG TEOG TNV TPOCPEPOUEVN EVEPYELQ.
Suvnbwg, 1 anddoon ekPppdletal we¢ MooooTtd % Kat eival TAvrote pkpdtepn 1 1o TOAU (on pe 100%.
loxUg eivat to up€yebog mou delxvel mooo ypryopa mapdystal KATMO €pyo 1N upeTtacxnuatilerat
kdrmola pop®n evépyelag oe Kamolwa AAAn. H 1oxUg opiletat wg to mnAiko Tou €pyou | Tng evép-
yelag dla Tou avtioTolxou XpPdvou.

BAZIKOI OPOI
Evépyela Auvauikn evépyela AvavEWNOIUEG TINYEQ EVEPYELAC
‘Epyo Mnxavikfy evépyela Anédoon
Kwntikf evépyela SUUBATIKEG UOPPESG EVEPYELAG loxug
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Ke@alaio 7 : AAAATEZ KATAZITAZIHZ
Ke@dAaio 8 : AIAAOZH OEPMOTHTAZ

]

Amo Tnv emoxn TMou 0 AvOpwmo¢ avtuiAn@Onke 0TI n Ogppotnta ouvdieta e
TNV Kivnon KOl KAOTAGKEUAGE TNV MPWTIN ATHOHNXAVA HEXP1 CNHEPA £XOUV MEPA-
ol mepioootepa amd 200 xpovid. ITO XPOVikO Siaotnpa mou é€xel pecoAaBn-
0gl, 0 avOpwmo¢ katavonoe KaAutepa ta Oeppka Qaivopeva KaBwg kai €vvoi-
€G ToU ouvdéovtal pe autd. KAtaokeUaoe pPnxavéG €0WTEPIKNG KAUONG OTIWG
netpeAaloKivntnpeg, Bevivokivntnpeg kar atpootpoBidoug. Katda tn Asitoupyia
TouG peta@épetar Ogppotnta oto mePIBaAdov evw Ttautoxpova amoBdAAovral
KataAoima tng kavong. H Oeppokpacia tou mepiBaAdoviog audvetal Kal n 100p-
pOTiad TwWV OIKooUOTNUATWV Siatapdocetal. MeAstwvtag autn tnv gvotnta Oa
padeig: tn Siagopad tTng Oeppotntag amd tTn Oeppokpacia, T givar Ogppkn
EVEPYEIO, MWG YiVETA1 n aAAayn oTIC KATACTACGEIC TNG UANG, MwG diatnpegital n
{wn ot MaywHéveG Aipveg, MW dnpioupyouvtal ta OaAdocia pevpata Kar o1
dvepol KAOWG ka1 MwWG Heta@épetar Ogppotnta amod Tov nNAI0 otn yn.



Mia pikpd toTORIG |

To 2005 o Iomavdg odnydg aywvev taxutntag Pepvavto AAoveo (Fernando
Alonso) képdioe 1o maykoopo MpwtdOAnpa otoug aywveg autokivitou Formula
I. Auto onpaivel 0T1 gival KA1 0 KAAUTEPOG 08nyog otov KOGHO;

Itoug aywveg taxutntag tng Formula 1 && ouvaywvifovtar povov o1 odnyoi,
aAAd Kal 01 PNXavikoi KOTAOKEUNG AUTOKIVATWY yia TO moioG Oa Kataokeud-
0€1 TN pnxdvn HE Tn MPeyaAutepn amodoon.

MnxavéG¢ oav autég mou Kivouv ta autokivnta tng formula 1 ovopdlovtan
HNXAVEG E0WTEPIKNG KAUOGNG.

ITo KE@AAaio auto:

Oa mpooseyyicelg TIGC €vvoleG TnG Ogppokpaciag, tng OeppdTntag KA1 TNG
Oepmkng evépyerag. O©a padeic ot n OgppotTnta eivar pia HoP@PN HETAPE-
POPEVNG EVEPYEIAG, N OMOIO HUMOPEI VA HETATPEMETAI O AAAEG HOPPEG KADWG
KOl va pETAQEpeTal amd éva owpa o€ aAdo. Oa yvwpiceig @aivopeva mou
ouvbéovtar pe tn petagopd Oeppotntag ka1 Oa mpoonmadnoelg va ta epun-
VEUOEIC KATAPEUYOVTAG OTN HIKPOOGKOMKNA doun tng UAnG.




OEPMOTHTA

KE®AAAIO 6

H OEPMOTHTA KAI O ANOPQIMINOZ MOAITIZMOZ

MNa tov mpwtdyovo GvOpwro o NAog Kal n ewTid mou dva-
Be tuxaia amd Toug Kepauvoug ATAv N HOvadikA TNy Oepud-
™tag. Mapatnpouce TIC UETABOAEG OTNV ATUOOPALPA KAl TPO-
onabovoe va mpoeulaxtel and To Kpuo Kal Tn Zéotn. Apyo-
Tepa £uade va avdpel pwTid KTunwvtag duo TETPsg N TpiBo-
vtag duo EUAa ueta&U toug (swdva 6.1). Ot apxaiol ‘EAANveq
fswpovoav ™ GWTIA wg éva and ta téoogpa Baolkd oTolxela
pali ye ™ yn, To vepd Kal Tov agpa: mioteuav OTL KABe cwua
arotele{tal and ouvduaouoUc AUTWV TwV TECOAPWV OTOLXEIWV
(eléva 6.2).

MoAAEg SpacTtnEdTNTEG NG KABNUePVG wng Tou avlpwriou,
onwg n O€puavon kat To payesipeua, otnpifovralr otn XENon
™™g BgpudTnTag. H yetalhoupyia Kal n KEPAUIKA ATAV yid TIOA-
AoUG auwveg Ol ONUAVTIKOTEPOL TOMElg oToug ormoioug o Av-
fpwrog ypnoworoinoe Tt Ogpudtnta. MoAU apydtepa, avti-
M@énke 6tL N Bgpudtnta ouvddetalr e TNV Kivnon Kat Tov
180 alva Kataokevaos TNV MPEWTN atuounxavn (sikdva 6.3). H
atgounxavy eival g pnxavh mou uETaoxnuatilet tn Oegpud-
™Tta og pnxavikd €pyo. H Bgpudtnra mpokuntel and ta Kavot-
pMa Tou KailyovTtal Kal XPNOoOoTole(Tal yla va UETAOXNUATIoEL
10 vepd ot atud, o ormolog Xpnoworole(tal yia va Kivhosl
TPOX0UG N MoxAoug. Amd TOTe, TIOAEQ epyaoieg €magav va
yivovtal xelpwvaktikd | e T Bondsia {wwv Kal avartixin-
Kav ol TIPWTEG Plounxavieg.

Me TNV eKTETAMEVN XPNON TWV PNXAVOV OTNV Tapaywyn
ayabwv, Eeskivd n Blounxavikn enavdotaon. Tov 190 alwva
KATAOKEUAOTNKAV Ol KIVNTAPEC E£O0WTEPIKAG Kauvong, dnAadn, o
netpelatokivnmMpeag kat o Bevlivokivntieag. Akoloubnoav Ta
OepuonAekTpIKA gpyooTdola Kai, TIG TeAeutaieg dekaetieg Tou
200U alwva, ol Tupnvikol avTidpacTtiPeg UETATPOTAG EVEPYEL-
ac.

Qotdoo, av Kal oL punxavég ouveloépepav otn BeAtiwon Tou
TPdmou {wng Tou avlpwrou, 1 XPNON TOUG TPOKAAECE Kal
onuavtikd mpoPAAuaTa. Katd tn Asttoupyia TV Unxavwv arno-
BAM\ovtal kauocagpla 1 dnuioupyouvtal padlevepyd katdAotma
Ta ormoia punaivouv to mepBdANov. Emiong, katd tn AslToup-
via Twv OepUIKWY pNXAv@V UETAPEPETAL OTNV ATUOo@Alpa Kal
Oeppdtnta. H Bepuokpacia tou mepiBdAlovTog augdvetal kat n
looppotiia Twv owkoouotnudtwy dlatapdooetal. H xpnoiuo-
noinon Twv BEPUIKOV UNXavwv Xwpeic ™ AQYNn Twv KatdAAnAwy
METPWVY dNUIoUpYel OIKOAOYIKG MPORAAUATA OTOV TAQVATN MAG.

gIKA
8" ka1 Mu6ohoyia
N e

Eikdva 6.1.
H owrid Twv fcwv

SUupwva ue v apxaia eMnviki uubodoyia, o Mooundsac
Katdpepe va kAEPer ™ QwTid Twv Be@v Kat va T Xapioel
otou¢ @vntouc. Kpuptnke miow and éva ouwepo kat dva-
Ye ™ ddda TeiBovtdg TV 0TOUG TPOXOUG TOU duaTog Tou
Gagbovra. Ma v evépyeld Tou auth, TiuweRdnke okAnod
and tov 66 Ala.

\‘ou(ﬁ
8" kai loTopia

Eikéva 6.2.
0 EMnvac piAéoogpog ApiloTotédng Bewpouoe 0 gwtid pali
ue T yn, T veps Kat Tov agpa w¢ Oeuehiddn ouotatikd

kGBe owuaroc.
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\,oum
8" ka1 loTopia, Texvohoyia kai Koivwvia)

| e ENGINE Jor Kaiflrng Hiterfunthpomwer mint ) by
: 7,

Eikova 6.3.
H mpdtn atuounyavi mou kataokeudotnke ané tov Touac
Nioukouev kat Tov Bonéd tou Tov KdAu To 1712 otnv AyyAia.
Xonowonombnke yia v dviAnon vepou. H unxavy auth
Toomnomnoindnke kai PeATiwbNke apyStepa amo Tov Bart (1765)
Kal anoTéAesE ToV MPGPOUO TWV GUYXOOVWV ATUOUNXAVV.

Eikova 64.
Aokipaoe TIc aio6ioeic oou.
BubiCouue to 5e&l XEot 0 (£0TO VEPG Kal TO APIOTEQG O
naywuévo. Katémy, ue ta 8o xéoia koatdue éva QAtldvi
xhiapd ydAa. H aiobnon oe kdBe xépt eivar SlapopeTIk,

Eikova 6.5. »
Méoa oe (g0t Kkai 0e maywuévo vepd Bubifouue and Eva
Ospuduetoo. Katémy, Bubidouue ta Bepuduetoa ugoa oe éva
eAitévt xAiapd Todt Méoa oto Todl n §vdelEn Twv Beppo-
UETowv eivar n dta. Me t0 O5pUGUETOO UETOAUE QVTIKEIUE-
vikd T Bepuokpacia evég owuatog.

- ST

H yvwon 1mou €XoUUE AMOKTAOEL OXETIKA UE TA BEPUIKA pavo-
peva dev €xel pudvo MPaKTIKA a&ia. nuepa, n akpPng uETen-
on ¢ OepUOKPACIag TOU OUUTIAVTOG MAG TAPEXEL eVOEIEEIQ
yla Tov TPOMo TG dnuioupyiag tou Kat yia tnv eEENEAR Tou.
Eniong, umopoUue va KATavoOOUPE TIWG Ol OEPUIKEG peTaBo-
Aég oupBdAhouv otn dlatenon g {wng Méoa OTo KUTTAPO.

T eivat n Ogsppokpacia kal TL n OepudTnTa; ¢ e&nyeital
OTl oTav TomoBeTRooUUE Eva WUMOUKAAL YEUdTO UE VEPO OTNV
Katayuén tou Yuyeiou auté Ba ondoer; Mati otav xioviler Kai
Kdvel oAU kpuUo pixvouue aAdti otoug dpduoug; MNati ta Boey-
UEva pouxa OTEYVWYOUV To Yypnyopa otav @uodet w¢ Ast-
TOUPYE( N unxav) TOU QUTOKIVATOU, TA KAIUQTIOTIKA unxavn-
uata Kai To NAEKTPIKG Yuyeio; Mw¢ Asttoupyel TO KAAoplpEp;
larti étav kdver kpvo @opoudue udAAiva pouxa; Mati ot katoa-
POAeGc Exouv EUAveG XxelpoAaBEg; ONOKANPWVOVTAG TN MEAETN
autoU Tou Kepalaiou Ba elpaote oe B€on va aAmMavtoOOUUE
ota mapandvw £PWTANATA.

6.1 OeppOpETPa Kal PETPNON OepHOKpaoiag

MoA\Ec @opéc eival xpnowo otnv Kadnuepwn pac lwn va
yvwpiCoupe méoo leotd N kpUo eivat éva owua. MNa mapd-
delypa, KGde popd tmou Bghoupe va Byouue amd TO OTIHTL Mag
npénel va yvwpifoupe méoo leotd 1| kpUo eival to mepIBAA-
Aov ywa va vtuBoUue katdAnha. Otav foouv uIKpdg, KdAde
@opd mou @awvéoouv dkepog, Tdavov va Buudoal T unTtépa
oou va BAlst To XpL TNG OTO METWNS OOU Yla va aiodav-
Bel méoo Ceotd sivar woTe va SlamoTwoel av sioal dppw-
0T0G. 3TNV Kabnuepwvl Lwf ouxvd ouvdéoune TNV €vvold TNg
Bepuokpaoiag pe to méoo Leotd N KpUo eival éva owua. Eivar
duvatov uUe TIC AlOBAOEIC UAG va EKTIUACOUUE Tn Ogpuokoa-
ola evog oWuaToG;

Otav akouundg pe 10 XEPL OOU TO METAAAIKS TdUoAO NG
EUMvNg mdpTtag, To TOPOAO cou Qaivetal o Kpuo amd Tnv
népta. Exouv Suw¢ OlapopeTikhy Begpuokpaocia; Ot alobnoelg
pMag TIOANEC (OpEg pag mapamnAavouv (sikdéva 6.4).

Ma va YeTPHOOUME ME AVTIKEWUEVIKO TPOTO Tn Ogpuokpacia
evéc owpatog, XpnoworioloUue ta OeppdueTpa (skdva 6.5).
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H 6gpuokpacia Tou ocwuatog mpoaodlopifetal and tnv Evael&n
Tou OepuougTpou, TO oToio TPEnel va BplokeTal Og ema@n Ue
autd (eikdva 6.6). H Asttoupyia Twv OgpuouéTpwv Baciletal
oTn METABOAN TWV ISIOTATWY OPIOUEVWV UAIKQOV OTav HETA-
B&dAAetal n Oepuokpacia Toug (skdva 6.7). MNa mnapddeiyua,
0TO UBPAPYUPIKS Bgpuduetpo dtav n Bepuokpacia auEdvetal,
TO PAKOG TNG OTAANG Tou udpapyupou peyahwvel. Ta Ogpud-
peTPa utdpxouv oe dLAPopouc TUTIOUG Kal PEYEDN.

H kAijuaka KenAoiou

O laAhaiog to 1592 KataokeUaoe TO OEPUOOKOTIO, TO TIPWTO
épyavo pe To omolo propouse va eKTUNoel Tn Oegpuokpacia
evog owuatog (ekkdva 6.7). MNa va yivel To Ogpuookdmio Bepuod-
METPO, TPEMEeL va BaBuovoundei, SnAadfn va epodlacTtel ue ua
KA{uaka pétpnong. Yrdpxouv d1dpopeg KAUAKeES pETPNONG NG
Oepuokpaoiag. Auth Tou €xel KabiepwBel otnv Eupwrn kat
xpnowomnoleitat téoo otnv ermoTAun 600 KAl 0NV Kadnuept-
vl Cwhn Kat ™ Bounyavia sivat n ekatovtaBdbuia N KAiuaka
Kehoilou. Ma ™ dnuoupyia t™g kAljuakag o Zounddg KéAoiog
xpnowomnoinoe duo otabepsg Bepuokpacieg. Bubloe to udpa-
PYU-PIKO BgpuookdTid Tou oe TIAYo ToOU AWveL AvTioToixloe
aut TN Oepupokpacia oto undév TG KAl{uakac Keholou. 3tn
ouvéxela BUBloe To BepuookOTo Ot KABapd vepd mou BPAleL
Avtiotoixlioe aut) tn Ogpuokpacia oto 100. Xwpilovrag to
dldotnua peTagU Twv dUo autwv aplduwv os 100 {oa tuAua-
Ta mMPogkuPe N KAluoka. £ auth TV KAjuaka kabéva and Tta
TUAUata avtiotolxel oe petaBoAr Oegpuokpaciag katd éva
Babud Kehoiou (1°C). Otav n £vdelEn tou Bgpuopstpou eival
30, Aéue O1L N Ogpuokpacia tou owuatog eivar 30°C. O KEA-
ol0¢ eTEKTelvE TNV KAUGKA Tou yia Ogpuokpaocieg peyalute-
peg amd 100°C kat yia uikpotepeg amd 0°C. Ot teleutalsg
ekppdlovTtal pe apvnTikoug aptduouc.

H kAiuaka ®apevait

To 1717 o Tepuavdg QUOIKOG Kal KATAOKEUAOTAG Opydvwy
dapevdit, emeldn dev NOeke va xpenoworolei apvntikég Ogp-
uokpaolieg, éploe wg 0 TN XaunAdétepn Oepuokpacia Tou eixe
neTUXel OTO €PYAOTAPLS Tou: TN Ogpuokpacia evdg pelypnaTtog
{owv moootATwy and ndyo, vepd kat Balaocowvé aldtl Tn Ogp-
pokpaoia Tou uylolg avlpwrivou owuaTtog Ttnv 6ploe wg TO
96 g KkAluakag kal xwpwoe To dldotnua PeTAEU Twv duo
autwv aplbuwv oe 96 {oa Tunuata. Me Bdon autég TIg uTio-
dlapéoelg, n KAluaka umopel va enektabel oe uPnAdTepeg N
XaunAdétepeg Oepuokpaocieg. ‘Etol, n Bgpuokpacia otnv oroia
Mwvel o mdyog sivat 32 Babuol ®apsvdit (°F) kat auth otnv
omoia Bpdlel to kKabapd vepd 212°F. MNa va PeTaTPEPOoUPE TOUg
Babuoug ™G KAluakag Kelolou oe Babuoug kAiuakag dape-
vait, xpnoworiowouuye tn oxéon (skdva 6.8):

Te=32+18-6

érou Tg n Oegpuokpaocia os Babuoiug dapevdit kat 6 n Oep-
pokpaoia os Babuoug Kehoiou.

Eikéva 6.6.
Métpnoe owatd ™ Ocppokpacia.
To BepudueTPO MoEMel va eival og enagn UGvo ue To owua
nou BepuoueToolue ugxptl va otabsponomnbel n EvoeiEn Tou.

\,ou(ﬁ
8" ka1 loTopia

Eikova 6.7.
To @eppookomio Tou [ahiAaiou.

(Aev ovoudletar Bspuduetoo, yiati n KAjuaka mou xonoiuo-
nolovoe eival avBaipetn). H opaipa mou undoxet 0TV Kopu-
on eivat 0 aldnthipac. Kabdc Bepuaivetar 1 Yuyetal, o ag-
0aC TIOU MEPIEXETAL 08 QUTAV Kat Tov owAiva SlaoTéAAeTal
1 ouaTEMETAl Kat N empdvela Tou uypoU katePaiver i ave-
Baiver avtioToiya.

0 0
Nepd Trou 5
—100°c 212°F—
g Bpdder 2
H :
g - Méyog wou A E
— 0°c NGvel 32°F —
OepuodpeTpo OepuodpeTpo
KeAgiou Qapevair
Eikova 6.8.

Avtiotoxia peta&U e kAiuakag Kedoiou kai TG kAluakacg
Gapevdit. H uetapoAn katd °C ooduvauel katd 180/100°F
n 95°F 7 18°F.
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KELVIN

CELSIUS
vEPO TTOU

ch'lle

avBpwmivo

owya

mdyog mou

Awvel

tm'béuro

KAipaka
KEABIV

HNEv

KAipaka
KeAoiou

Eikdva 6.9.

Avriotoryia ueta&y e kAiuakag Kedaiou kar e kAjuakac
KeABiv: Bepokpacia oe Pabuolc KEABv = Bepuokpacia oe

Babuouc KeAoiou+273

H kAluaka ®apevdit ypnoworoleital kat onuepa oTi¢ Hvw-
uévee Moltteleg ApepPIKAG.

H andoAutTn KAIUaKa OEPLOKPACINOV-KAIUAKO KEABIV

Stnv kAlpaka Kélolou dnwe kat otn PapevAalt ol Bepuokpa-
oleg avagopdg 0 kat 100 opifovrar auvbaipeta. Ymdpxel dpa-
Ye KA{uaka mou va un BaciCetar oe kdrmolo aubaipeto onueio
avapopdg; Ta mnepduata £€dsi&av 0Tt Kavéva UANKO 8ev uro-
pel va Yuxbel oe Bgpuokpacia pkpdtepn amd —273°C. Etol,
Ol EMIOTAPOVEC avTIoTolXloav TO MNdEv mag véag KAUakag
OepuoKpaoiwv otoug —273°C. To undév autig TG KAUOKAG
ovoudZetat amdAuto undév kat n KA{uaka auty ovopdletat
armdAutn kAlpaka 1 kAluaka KEABv. H kAluaka KEABv €xel
MOVO OETIKEG TIUEG.

Ol emoTAUOVEG WETPOUV TN Oepuokpacia XENOOTIOWWVTAG
v KAluaka KEABlv. O “Babudg” tng eival to KEABV Kat
ouuBoAieTal ue K. MetaBoAny Oepuokpaciag katd éva KEABLY
elval {on pe petaBoAn Oepupokpaciag katd évav Babud Keh-
alou.

MNa va petatpéPouus toug Babuoug Keholou (B) os Babuoug
KENBv (T,), xponowlomoloUue TNV apldunTikn oxéon (sikdva 6.9):

T, =0+273

‘Etol, n Oepupokpacia mou Aldvel o mdyog sivat 273K kat n
Oepuokpacia mou Bpdlet to vepd 373K. ZTn yn n MIKEATEEN
Bepuokpaoia agpa mou €xel mapatnendel sivar 184 K (—89°C)
Kat n ueyaAutepn 332K (59°C). Xto olumav TO €Upog Twv
Oepuokpaotwv eivat tepdotio (mivakag 6.1). Ogpuokpacieg mou
ayyiCouv 1o amdhuto undév, undpyxouv OTa TEPATA TOUu dla-
OoTAUATOG Kal erituyxdvovtal pe Texvntd pyéoa ota yhAwva erm-
otnuovikd gpyaotipla. Ogpuokpacieg 20.000.000 K urdpxouv
OTO £0WTEPIKO TWV AOTEPWY, OMwg oTtov ‘HAlo.

MINAKAZ 6.1.
0 KOZMOZ KAI Ol GEPMOKPAZIEZ TOY
K © Eidog Oepuétnrag
An6AUTO pndév 0 —27315
XaunAdtepn Beppokpacia mou €xel emteuxdel oTo epyaoThplo 10° HA\ekTpIKAC avTioTaoncg
Ev80YONaEIaKOG XWPOG 3 =270 OewpnTiKa
Bpaoudg tou uypou nhiou 42 —269 OepudueTPo agpiou
Stepeoroinon tou Sloketdiou Tou dvBpaka (Enpdg mdyog) 195 78 OePUOUETPO OVOTIVEUUATOS
0 mdyoc MwveyTo vepd oTepsomoleTal 27315 0 Y&papyupIko
AvBpwrivo owua 310 37 Y3papyuplké
Boaoudg tou vepou 37315 100 Y3papyuplké
0 Xpuode Mwvel 1,337 1,064 OepUOUETPO NAEKTPIKNG aVTIOTAONG
OAOya 2500 2200 MuPGUETPO - OgPUGHETPO OKTIVORONIAG
Kévtpo g yng 16,000 15,700 OewpnTikd
Kévtpo Ttou HAiou 107 107 OewpnTikd
Aotépeg vetpoviny 10° 10° OewpnTikG

B 20 |
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€OlKA
kai Koopoloyia kai Texvoloyia

Mowa eival kat G eEeAixbnke n Ogpuokpacia ToU OUUMAVTOG;

NYPOMETPO H 6epuokpacia tTwv dotpwv

Beppokpaoia ™G em@dveldg Toug.

- NG MeYdAng €kpngng.
H MIKPH - MEFAAH
EKPH=H

oroia €xouue TMPOOdWoeL TOAU peydAn Ttaxutnra.

H Oeppokpacia tou olumavtog: TOTE Kal TWEA..

_ SUMOWVA UE TNV EMIKPATEOTEPN ETIOTNPOVIKY Oswpila yla TN
dnuioupyia Tou Kdopou, To ouumav dnuioupynbnke mepimou mptv
and 14 Swoekatouuupla xpdévia and pia peydAn €kpngn, yvwoTi
w¢g Big-Bang. Augowg uetd v €kpngn, n Ogpuokpacia Tou
olumavtog NTav Tploekatouplpla Babuoi Kehalou kat n UAn tou
ATav SloeKATOMMUPLA (POPEG TIO TIUKVY ard Tn ouvnOlopévn.

A6 téTe To olunav dlacTEAAETAL Kal N Bgpuokpacia tou eAat-
TWVETAL OUVEXWG. ZUEPA UMOPOUME VA QVIXVEUOOUNE PE KATAAANAEG OUOKEUEG UTIOAe{upata

EPFAZTHPIO ZYIKPOYZHZ

Mowa eivat n Bepuokpacia Twv dotpwv; MbG¢ Bonkaue OTt n Bgpuokpacia otnv em@dveila Tou HAlou eivar 6000 K;

MvwpiCoupe 6Tt 6Aa Tta owuata Tou €xouv Bgpuokpacia peyalltepn amd To amdéAuTO UNdEv
EKTIEUTIOUV EVEPYEID ME TN MOPGH aKTWVOROAlag. Ta XapaKTnEOTIKA AUTAC TNG akTivoBoAiag
ouoxeTiCovTtal ye Tn Oepuokpacia Tou OWUATOg Tou Tnv ekmnéunel ‘Etol, yia napddeyua, 600
auEdvetal n Oepuokpacia Tou PETAAIKOU VAMATOG evde AQUITAPA TUPAKTWONG, TO XPWMa
Tou VAuaTog aANdlel amd kOkKivo oe KiTpwvo kat Téhog ot Aeukd. Emopévwg, kataypdeovtag
pe eldKG dpyava (Mupduetpa-0epudueTpa akTivoBoAiag) tTnv akTivoBoAia Tou ekméumeTal and
advdl éva owua esivalt duvatdv va mpoodlopicouye Tn Bepuokpacia Tou.

Kataypdpovtag pe edikd Spyava Tnv aktivoBoAia mou ekméuretat ané tov ‘HAo kat ta dotpa Bplokouus Tn

BAPIQN IONTQN

3ta apxikd otddla g eEENENG Tou ouumaviog €va MEPOG NG  evEPYEWdg Tou
MeTAOXNMATIOTNKE Og aKTIVOROA(a, Tou uttdpxel puéxptl onuepa. H aktivoBoAia auth avixvele-
Tal ge KATtAAnAeg ouokeuéq kal BpEdnke STl avtioTtolxel otnv aktivoBoAia evdég owuatog mou €xel Bgpuokpacia
3K (-270°C) mepimnou, €tol Adue OTL 1 Begpuokpacia Ttou olunavtog onuepa eivat 3K. ZTo £pyacThplo TPOOTa-
OoUue va dnuioupynoouue OuvOAKeg avAAOyeg ME QUTEG TOU £TKpAToUoav TIG TIPWTEG OTIYMEG META TN MeydAn
‘EkpnEn. '’ autd Tov okomd, peAeTdue TO amoTéAeoua Tng ouykpouong METAEU ocwuatTdiwv (Baptd Wévta) ota

Enewd’ n ouUykpouon eival oAU o@odpr), ruotevoupe OTL dnuioupyeital UAn TOAU o TUKVA amd Tn ouvnolopévn
Kat ott n Oegpuokpacia g ayyilet v apxikn Oepuokpacia Tou oUUMAvTog.

6.2 OcpudétnTa: Mia pop@n evépyeiag

Av TomoOeThoouue €va doxelo pe vepd TAvw Ot uia Ogp-
MavTIK e€0Tia, mapatnpoUue OTL 1 Oepuokpacia Tou auEdve-
Tat (ekdéva 6.10a). Av mdvw otnv dla eotia TomobeTtnoOUUE
géva doxelo mou mepiéxel aépa kal n ua Bdon tou KAsivetal
ue guBolo, tdte mapatnpouue 6Tl To £uRoAo Kiveital (skdva
6.10).

Mriopodue va meptypodyouue Ue gviaio TPomo TG dUo TMapa-
ndvw HeTABOAEG;

AC TO EeMIXEPOOUUE, AELOTIOIVTAG TNV vvold TNG EVEPYEL-
ag. Katd m 68épuavon tou doxeiou pe to vepd Adue OTL evép-
vela petagépetat andé  eAdya oto vepd Kal n Ogpuokpacia
Tou vepoU autdvetat. Katd tn 6gpuavon tou doxelou upe Tov
agpa, evépyela petaggpetal and tn QAdya oTov agpa, TO
guBoAo KiveiTal Kat emopévwg amoKTd KIvNTIKA evépyela.

OQepudTnTa OVOuAloUhE TNV EVEPYEWD TIOU METAPEPETAL aTmd
gva owua oe gva Ao ASyw Ttng dSapopds Ospuokpaciag

Eikéva 6.10.
H evépyeia petagéperal,

(a) Otav Bepuaivouue T0 vepd, n Bepuokpacia Tou auEdvetal.
(8) Otav Bepuaivouue Ttov agpa Tou Bdoyeiou, TO EuBoAo

UETAKIVE(TAL.

EEE
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Eikéva 6.11,
Ocpuémra ané dypnora vAikd
Mnopouue va xonayonoioouus gaivouevikd dyonota uAikd
w¢ “‘myn’ Bepudtntag. Mmopouue va  Kataokeudooujs
‘koutooupa” and xaptid epnuepidag, neplodikwy KTA. H kauon
Kdfe TETOlOU KOUTGOUPOU eival wia QTnvA “ImyR’ Bepudtn-
Ta¢ yia TO OMTL.

| S

Eikova 6.12.
H Bepuokpacia Tou vepou au&dvetar (a) 000 Katd TN lETa-
@opd BspuétnTag oe autd (B) oo Kat Katd TV mEEIOTPO-
on Tou avadeutioa.

\)ou(h
Kai Bioloyia

H evépyela mou Eodslstat otn didpkela
jag wpag avbpwrivng dpaoctneidtntag. H
evEPYEID QUTA TPoEpxeTal amd TIG TPO-
¢ég. Otav mpoohauBdvouus mePLOoATEPN
TPoQN arr don xpeldletal o opyavioudg
pag, téte mPoKale(tal mayxuoapkia.

2

METAEU duo oWwNATwY. H OgpudTnTa peTagspeTal amnd To cwpa
HEYaAUTEPNG TIPOG TO OWHA HIKPOTEPNG OcppoKpaagiag.

Me v évwolia g OepudTnTag MMopoUus va TePLyPAYouus
peTaBoAgg mou oupBaivouv dtav dUo owuaTa SlAPOPETIKAG Bep-
uokpaoiag €pbouv og ema@n METAEU TOUG. 2TO TAPAdelyud Mg
uyetapgpetal Oepudtnta and tn eASya, ou €xel uPnAdtepn Oep-
JOKpaoia, Tog To vepd 1 Tov agpa, Tou €XOouV XaunAdtepn.

Suxvd, otnv Kadnuepwvl xpnon g évvolag tne Bepudtntag
fewpolpe OTL ota UAKA owuata amobnkevetal gpudtnta. H
droyn autn Bploketal oe avtiBeon Pe TNV EMOTNPOVIKY: H
UAn €xel evépyela Ot OLOPOPETIKEG MOPPEG, ANNA dev €xel
Bepudtnta. H BgpudnTa sivatl evépyela mou petapépetatl Aoyw
dlapopde Oepuokpaciag PETAEU dUo OCWUATWV. MOAG Suwg
uetapepBel, madel va ovoudletar Bgpudtnta. Ouunleite Kat
TNV avtioTolyxn €vvola TOU €PYOU TIOU CUVAVTNOAUE OE TIPON-
youUueva ke@dAaia: Ta oouata €Xouv KIVNTIKA A SUVAUIKY evEp-
vela, dev mieplkAeiouv Suwe gpyo. To €pyo ekppPAlel TN UNnxa-
VIKA] eVvEpyela Tou petagépetal amd f mpog €va owua 1 N
METATPOTN TNG amd TN Ma hop®n otnv AAAn.

MoANEG OepuUIKEG METABOAEG, Omwg 1 MeTABOA Tng Bgpuo-
Kpaoiag, n Bgpuik SLACTOAN, N TAEN, 0 BPAOUOS KTA. o@eilo-
vrat otn petagopd Bepudtnrac. Yrndpxouv, SuUWG, AVTIOTOIXEG
pueTaBoAég ol omoieg dev ogeihovral oe petagopd Oepudtn-
Tag. H Bgpuokpacia tou vepoUu o éva doxeio esivat duvatdv
va auinBel Adyw Tng meploTpoPng Tou avadeuthpa evog WiEep.
Suyxpdvwg aufdvetar kat n Ogpuokpacia Tou avadsuthpa
(ekdva 6.12B). 2e autd To meipaua dev undpxet dapopd Begp-
pokpaoiag MeTa&U Tou avadeuTthpa Kal Tou vepou, de WPETA-
pépetal BegpudtnTta and to &va oto AdAlo. H adgnon tng Oep-
pokpaoiag TEokaAe(Tal and Tnv TMePLOTPOPY) TOU avadeuthpd.

H Oegpudmra eival wa popon evépyewag. Etol, n povdda
uétpnong g oto Aigbvég ovotnua povadwv (S.l) eivat to 1
joule (1 j). MoAAéc @opég otnv Kadnuepwn pag {wh XENOWO-
rnoteitat wg povdda evépyelag yia t Ogpudtnra kat to 1 calorie
(1cal). H oxéon tou 1Joule pe to 1cal eiva: 1cal=42].

OEpUIKN 100pponia

Néue OtL duo owuata PBplokovtal oe OepuikA emapR otav
eivat duvatdév va petagepdel Bepudnra amd 1o £va owua
oto dAho. MNa mapddetyua, Bubilouue €vav PeTAANIKO KUALV-
dpo o omoloc Bploketal oe Oegppokpacia meplBAAOVTOC Ot
Kauté vepd (sikdva 613). To doxeio péoa oto ormoio mept-
€xetal To vepd €xel Oepuikd pOVWUEVA TOolXWUATa, dnAadn
TOLXWMATA TIOU BEV ETUTPEMOUV TN METAPOPA BEpUSTNTAC TPOG
To TepIBAAAov. O KUAWVdPOG Kal To vepd Bpiokovtal oe Oep-
MIKA ema@rf. OgpudtnTa UETAQEPETAL QMO TO OWUA UPNASTE-
pne Bepuokpaociag (vepd) TPOC TO CWUA XAUNASTEENG Ogpuo-
kpaoiag (u€Tal\o). H Bepuokpacia Tou vepoU MEWWVETAL Kal
Tou MeTAANAou auEdvetal Metd amd Kdrmoto Xpovikd dtdoTtnua,
n Oepupokpacia tou peTAMAou YyiveTtal Sla pe Tn Bgpuokpacia
Tou vepou. H pstagopd Oegpudmrag otauatdst. Adue tdte Ot
To pétaAllo Bpioketal oe OepuIKA 100ppomia ue 1o vepd. Epa-
pUOYN TNG BePUIKAG looppoTtiag €Xoude OTn WETPNON NG Oep-
pokpaoiag evég owuatog. MNa va Tn UeTPNOOUNE CWOTJ, TPE-
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net To OgpudueTPO va Pploketal os Ogpulk) €ma@n ME TO
owua uéxpt va otabeporomndel n €vdelE) tou. To Oepudue-
TpO deixvel Tn OcpuoKpacia Tou cWPATog OTav BPICKETAI OF
OcpHIKR 100pPOTTIIO HE AUTO.

ApacTtnpiéTnTa

Mropeic va peTpnoelg pe éva Koo OepudueTpo Tn Bgpuokpacia
pag otayovag vepou;

6.3

Nw¢ petpdue TR OeppdTNTA

And Tt eEaptdral To Mood NG BegpudTNTAC TMOU anaiteiTal
yia ™ ueTaBoAn Tng Oegpuokpacia¢ evog owuatog

Ané v neipa pag yvwpiloups OTL XENOWWOTIOWVTAG TNV
(dla eotia Bpuavong xpeldletal meploodTeEPOS XPOVOS Yia va
Bpdoel To vepd O €va yeudto umpikt arr’ 4Tt To vepd ot éva
uooddsio. Emiong, dtav €xouue (0eg moodtnteg Kpuou Kat
¥AlapoU vepoU Tmou TIC Ogpuaivoupye pe tnv dla eotia, TO
KpUo vepd xpeldletal meploodtepo Xpdvo yia va {eotabei. Kat
étav Bepuaivoupe otnv dBa eotia (oegc moodtnTeg vepou Kat
ydAatog, to ydAa Ceotaivetal ypnyopdtepa.

MNbg 6a XENOWOTIOOOUNE QUTEG TIG TMAPATNEACEG YA va
KaTtaAnEoupue og yevikd ouupnepdoupata; Katagpelyouue ot ia
oelpd and nepduata (sikdveg: 6.14, 615, 6.16).

>to mpwto Telpaua e€etdloune TG oOXeTiletat n Ogpuod-
NTA TIOU PETAPEPETAL O Oplopévn uala vepou, he TN META-
BoAl Tng Oepuokpaciag Ttou (sikdva 6.14).

>to deUtegpo meipapa e€etdlouue Tola sivat n oxgon Twv
MOCOTATWV TNG OepudTnTag TOU amattolvTal yla va META-
BANGel n Begpuokpacia katd oplopgévoug PRabuoug (ry. 30°C)
dlapopeTikwv palwv vepou (sikdva 6.15).

1o Tpito TMElpaua Oepupaivouue {oeg udleg vepou kat Aadiou
KAl ouykpivouue TIC MoodtnTeg OgpudtnTag mou amartouvtal,
WoTe va €xoune TNV Bla peTaBoA TG Oepuokpaciag Toug
(ewbva 6.16). MevikeUouue Ta amMoTeAéopaTa TwV TEWPAUATWV
KAl KATAAAYOUPE OTa TAPAKATW ouunepdopata:

PR |

G

Eikéva 6.13.
To uetaMo kar 1o vepd eivar oe Ospuikny emagn. Ogoud-
NTa UETAQEOETAl and To Vepd oTo ueTaAo. H Bspuokpa-
ola Tou ueTAMou auEdvetal Kai TOu VEPOU WEDVETAL UE-
X0I¢ OTou eméABer Bepuiki (ooppoTia.

Eikova 6.14.
Me toug dUo Alxvoue uetapépetar SimAdola moodtnTa Bepud-
mrac and G pe Tov éva oto idlo xpovikd Sidotnua. Ogp-
uaivouye ioeq udec vepou (1kg) we éva kat e dvo (Bloug
Auxvoug yia Sio xpoviké Sidotnua. Mapatmpodue ot Gtav
uetapépetar dimdota moootnta Bgoudmrac n uetafoA me
Bspuokpaciac Tou vepou eivar dimAdota.

< Eixéva 6.15,

Ma va emtixouue v dia uetaPolri Bspuokpaciac oe dmAdota udla vepou otov (dio
Xodvo, mpénet va xonowonooouue dUo Atxvouc. Moénet dnAadh va ueTapgpouus o’ auté
Sim\doia moodtnTa BepudTNTAC.
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Aadi VEPO
(m) (m)

Eixéva 6.16.

Ma va emtiyouue v idta uetaolr] Bepuokpaoiac oe (0€C
uddsc vepou Kkat Aadlou, MPEMeL va UETAPEPOUUE OTO VEPD
MoAU LeyaAutepn moodtnta Bgoudtntac am 6,1t oTo AddL.

AKOVIgy Lo HUAAS g,

Eikova 6.17.
Mropeic va akouunioei; 10 aAOUUIVEVIO OKEUOG TOU (a-
yntou Alya Aentd apdtou To BydAeic and tov govovo. Ouwg
Modoeke: T0 Paynto mou MePIEXe! eivat akdun kautd. Mro-
peic va 1o eénynoeic;

a. H petaBoAl Tng Oeppokpaciag esvdg owuatoc eival ava-
Aoyn TG mMoodTNTAC TNG O£pUOTNTAG TIOU UETAPEPETAL TIPOG
n and autd (eikdva 6.14). ‘Etol, yia dimAdola avénon g Oep-
uyokpaoiag, anatte(tat n petagopd mMpoc TO owpa dmAdolag
noodtntag Ogpudtnrag KtA. Mapduola, ywa SimAdola peiwon
™G Oepuokpaociag, amatteitar va petapepPel andé 10 ocwua
dimA\dola moodtnTa BepudInTac.

B. H moodéTtnTa TNG O£pUOTNTAC TIOU ATIAITE(TAL YlA OUYKe-
KPlUEvn UeTaBoAn Tng Oepuokpaciag evég owuatog, sivar avd-
Aoyn ¢ updalag Tou. MNa mapddetypa, yia va auvéinbel katd
30°C n Oepuokpacia 2kg vepou, amaiteitat SiMAdola mooo-
rta Bgpudtntag arr 4Tl yia v da avknon Bspuokpaciag
1kg (edva 6.15).

Y. H moodétnTa OgpudTnTaC TMOU ATALTEITAL YO OUYKEKPLUEVN
peTaBoAn ™ng Oepuokpaciag duo cwudtwy Blag pdlag, e&ap-
TATal amd To £i30¢ Tou UAIKOU Twv cwudTtwy. MNa mapddeiyua,
yia va petapBAndsi katd 30°C n Oegpuokpaocia (owv palwv
AadloU kat vepou, xpeldletal va uetapepdsl oto AAdL mepimou
n uon mnocdmrta Bepudtnrag arr 6,1t oto vepd (skdva 6.16).
Ta yevikd autd ta ouurnepdopata skppdlovtal otn yAwooad
TWV MAONUATIKWY PE TN oxéon:

Q=m-c-A6 (6.1)
omou pe Q oupRoAilouue TNV TOCdTNTA TNG OgPUdTNTAG TOU
ueTapgpeTal andé 1 mpog owua Tou €xel uala m, pe A6
oupBoAlCouue TN MeTABOA TNG OgPUOKPACIOG TOU OWHATOG,
ev) n moodtTa ¢ sival pia otadepd, mou eEaptdral and To
UAIKO TOU oWuatog Kat ovopdletal €1d1kp OspudtnTa. H oxé-
on (6.1) sivat yvwoTA KAl wg «VOHMOG TNG OcpHISOMETPIACH.

EISIKN 6spudtnta

Avapwtnbnkate mnoTEé yiati oplouEva @ayntd mapausvouv
leoTd yla MeplooOTEPO XPOvo amd Kdrota dAAa (sikdva 6.17);
Ma mapddelyua, n yéuon wag {eomg unAdrutag umopsl va
oag KAyel TN YA®WOoq, evid To Cuudpt TG OXL

And To Tpito meipaua g mponyouuevng napaypdeou dia-
moTtwoaue Ot MNa oUYKEKPUEVN WETABOA NG Oepuokpaciag
dUo owudtwv (owv palwv, Tou amotelouvtal and SlapopeTL-
K& UANKG (rux. A&di-vepd), analteital va petapgpouns o autd
SlAPOPETIKEG T0OSTNTEG BepUdTNTAG.

levikd, n moodmTa TG BepudnTag mou Xxpstdletal ya va
peTaBANdel n Oepuokpacia 1kg kdmolou UAikoU katd 1°C ovo-
pdletal £181KR OgpudTRTA. SUPBOAIlETAL ME C KAl XaPaKTNPEilel
10 K&Be UAIKO. Ao tnv e€lowon (6.1) propoUlue va dlATIOTY-
ooupe OTL 1 povdda tng sdkNg BepudnTag eivat To: ?‘_j_é .

‘Etol, yia va petaBAndei n Ogpuokpacia 1kg vepou katd 1
°C, xpeldletal Bgpudtnta 4200 J. Adue STl n Bk OepudTn-
Ta Tou vepou eival ¢ = 4200 (ddypauua 6.1).

kg-‘C

>T0 Mapddsiyud pag N YEUIoN NG MnAdmutag €xet heyoAute-
pn ek Bgpudtnta and 1o Juudpl. Av kal amoBdAAouv oTov
(1o xpdvo Tmepimou v Bla moocdtnTa BgpudtnTag, n Oepuo-
Kpaoia g yéuong pelwvetal Aydtepo amd tn Ogpuokpacia
™G ZUung.
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Aidypapya 6.1,
Eidikéc BeoubtnTee 0plouévwv UAIKGY

Mopddeiyua 6.1

TomoBetolue éva doxeio pe 2kg vepd OTO WATL TG NAEKTPIKAG Koulivag. H Bgpuokpa-
ola Tou vepoU aveBaivel ané Ttoug 20°C otoug 25°C. Na urmoAoyioslg tn BegpudtnTa mou
ueTa@épetal amé 1o UATL oTto vepd. MNa tnv edkn Bgpudtnta TOou vepoU, va OUUBOU-
Aeuteilc to Sidypauua 6.1.

ApXIKN Bgpuokpacia: 8, = 20°C Moodtnta Begpudtnrag: Q Q=m-c-Ab
Tellk) Ogpuokpaocia: 6, = 25°C
MdZa tou vepoU: m = 2 kg

P z , d
Edkn Bepudtnta tou vepou: ¢ = 4200 ﬁ

Adon
YroAoyloudg tng MeTABoAAG g Bepuokpaciag: AB=6,-6; ) AB=25°C-20°C | AB=5°C
Yrohoylopde Oepudtntag mou arnoppoddrat Q =m-c - A6 = 2 kg~ 4.200 Jkg/%@’ 5 € =42.000 J

\‘olKﬁ
Kai MepiBdAlov

H edkn Bgpudmra tou vepoU eival peyaldtepn amé 4Tt eival ota ouvnoi-
ougéva UNKG. Autd onuaivel 6Tt To vepd PETAQEPEL TIPOG TO TEPIBAAOV
N anoppo@d amd to TePRBANOV UeyalUTtepo Tood Bgpudtntag amd éva
ouvnBlopévo UNKG yia Tnv dla puetaBoAr) Bepuokpaciag. Anladh to vepd
€xel T duvatdTa NG METAPOPAS N NG AMaywyng MEYAAWV TOOWV
BegpudTnTag. ' autd Tov AGYO XPENOWOTIOETAlL OTA CUCTAUATA KEVTPIKAG
0gépuavong kal oTta ouoTAUATA YPUENG TOU KIVNTAPA TWV QUTOKIVATWV.

H Enpd éxel téo0epig Qopsg Tepimou UKkpdTePN e8Ik BepudtnTa and
T0 vepd. Tnv nuépa n Bepuokpacia t™g Enpdg auEdvetal ypnyopdte-
pa and e 6dhacoag.

Tn vixta n Ogpupokpacia g &npdg ehattwvetal ypnyopdtepa amnd g 6dhacoag. ‘Etol, To Kalokaipt Tnv nuépa
10 vepd ™G Odhacoag sival dpoogpd ot oxéon pe TN (g0t Guuo, evw TN vixta esivat ouxvd mo {eotd amd
auth. ZTn deydAn ek Bepudtnta Tou vepoU ogeiletal, emiong, To yeyovdg OTL TO XeWWwva ol mapabaldooieg
TEPLOXEG €xouv UYnAOTepeg Bepuokpacieg amd TIG NMEPWTIKEG. 2TIG TIEPLOXEQ Tou Ppilokovtal kovtd otn 6dAaoc-
oa to KA{ua eival meploodtepo Ao, mapatneouvTal MKPOTEPES dlaPopss Bepuokpaciag METAEU XEWWWVA Kal KAAO-
Kalploy, andé 600 OTIC TMEPLOXES Tou Bplokovtal oTo B0 yewypapikd mAdtog pakpld andé tn 6dhacoaq, mapdho
mou d€xovtal v Bla nmoodmmra OgpudtnTag.
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Eikéva 6.18.
01 1pei¢ Kkaraotdoei¢c ™C UANG.
Zxnuatikh napdotaon Twv Soukwv ABwv oTIC TPEIG KaTa-
otdoeic ¢ UAng. Or Soptkol Aibor: (a) Twv agpiwv KivouvTat
eheuBepa mpo¢ kdfe kateubuvom, (B) Twv uypwv yAioTpdve
0 évac mdvw otov dMo, eV (y) TwV OTEPEWV KATEXOUV
OUYKEKOIUEVEG OE0eIc yUpw amd TIC OMoiee Kvouvtar dra-

KTa.

\,ou(ﬁ
8" kai loTopia

Eikova 6.19.
Aoudopiko¢ MméArouav (1844-1906)
0 AUOTOIGKGC QUOIKGG TOU MOWTOG OUVEDECE TNV dTaKTh
Kkinon Twv Soukav Aibwv e ™ Bepuokoacia kar Katdp-
Owoe va spunvevoel TIC IOI0TNTEC TwWV AgPIwV.

- L8

Eikdva 6.20.
Orav n Bepuokpacia tou agpa avEdvetal, ot douikol Aot
TOU KIVOUVTQL EVTOVGTEPA. ATOKTOUV WEYAAUTEEN KIVITIKA
evépyela kar whouv 1o EuBoro mpo¢ Ta emdvw.

- T

6.4 Ocpuokpaoia, OspuOTNTA KAl MIKPOKOOUOC

Xpnowonowwvtag v gvvola TG OegpudtnTtag Tou PETAPE-
petal uropoude va meptypdPoups uia osipd amnd UeTABOAEQ
rou oupBaivouv dtav dUo cwuata dlaPopPsTIKAG Bepuokpaciag
£€pBouv oOg Ogpuikn emagn. H meptypapn SUwg TwV (PUOIKWY
@awvopévwyv eival éva mpwrto Prua. ‘Eva deltepo, moAU ouaia-
oTikd, eival n epunveia Toug. Mpolmdbeon yia v epunveia
TWV OEPUIKWV Qavopévwy eival n YeEAETN NG doung NG UANG.

O1 douikoi Aieol, Ta TouBAAGKIO TNC UANC

Otav avoiyoupe éva UMOUKAAdKL pE dpwuad, N MUpwdId Tou
KatakAUlelt Oho Tov YUpw Xwpeo. k¢ sounvelouus autd TO
PAIVOUEVO;

davtalduaote OTL KABe a€plo amoteAeital amnd MIKPOOKOTIL-
K& cwuatidia ta omoia KvouvTal CUVEXWC Kal eAeUBepa TPOC
kdBe kateUBuvon KaATakAUlovtag TOV XWPO TIOU TOug dlati-
fetal (ekdéva 6.18a). AuTd TA MIKPOOKOTIKA owuaTidia Ta ovo-
pdloupe douikoug AiBoug Ttou agpiou kal sival Ta yvwotd oag,
and Tt Xnueia, pudpla. Ot dopikoi AiBor evdég cwuatog eivat
TA MIKPOOKOTIKA owuatidia and ta omnoia @TidXveTal T0 CWUA.
MriopoUue va Toug Tapouoldooupe e TA TOURAAKIA €VOg
naixvidoy, pe Ta oroia urnopolue va @TidEoune OAOKANPO
kdotpo/mavidl. Sta Tmeploocdtepa owpata ot doukol Aibot
eivat ta pdpla, oe pepikd Suwg umopsl va eivar ta drtoua n
Kat ta Wvta. Ol JAKPOOKOTIKEG IBIOTNTEG TWV OTEPEWV KAl
TWV UYPWV Uropouv emiong va epunveutolv ue Bdon tov T1pd-
mo kivnong Twv douikwv Ttoug ABwv. Ta uypd €xouv otade-
P66 OyKo, dev €XOUV OUYKEKPEVO OxAUa, aAAd maipvouv TO
oxnua tou doxelou yéoa oto omoio ta petayyiCouue. Emiong
péouv. davtaléuacte OTL ota uypd ot doukoi AiBol emiong
Kivouvtal dTOKTA «yYAlOTPWVTAg» O évag emdvw otov dAAo,
al\d dlatnpwvtag otadepéq amootdoelg (sikdva 618B). Avti-
0€Twg, Ta oTePed €XOUV OUYKEKPIUEVO oXNua Kat BéRala Gyko.
Ot douikoi Toug AiBol sival Ttomobstnuévol o KAOOPIOUEVES
0éoeic yUpw amd TIC oroieg Kivouvtal dtakta (sikdva 6.18y).

Aouikoi AiBol ka1 6Epuokpacia

H ouvexfg, dtaktn kivnon twv douikwv ABwv ouvdéetal ote-
vd pe TN Ogpuokpacia Tou owuatog (eikdva 6.19).

Mpdyuatt, av Ogpudvouus éva doxeio Tou KAElvEL AEPOOTEYWGS
pe gupBolo, mapatnpoUue OTL To £uROAO Kiveltal TPog Ta £Ew
(ekdva 6.20). Mw¢ 6a e&nynoouue TO QAIVOUEVO QUTG ME TN
Bonbeia twv douikwv ABwv Tou agoq;

MriopoUue va uroféoouue 4Tt 600 aufdvetal n Bepuokpaocia
Tou agpa mou Bpioketal eykAwBlopgvog uéoa oto doxelo, Téoo
evtovotepn yivetat n dtaktn kivnon Ttwv SouKwv Tou Abwv.
AnAadf autol Kivouvtal pe peyaAutepn taxutnta (sikéva 6.20).
Ol ouykpouoelc Twv SopKwv ABwv pe to guBolo yivovtal
opodpdtepeg, e amoTéleopa autd va wbeital mpoc ta £Ew.
Eropévwa:
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Voo uPnAdTepn eivar n Oepuokpacia evdéc owparog, T600
pMeyaAUTepn KIVATIKA &vépyela €Xouv o1 SopiKoi Tou Aioi
AOyw TnG ATaKTNG KivnoAg TOuG.

Metagpopd 6spudTntac Kai OEpUIKA 1I00pponia

AgpoU ouvdéoaue tn Oepuokpacia pe tnv ATakn Kivnon twv
oMKWV ABwv, urmopoUus TWPA va KATAVONOOUME ylaT{ PETA-
BAANovTal ol Begpuokpaacieg dUo cwudtwyv dtav éNBouv ot Bep-
MIKA emaen. Mmopouue eriong va e&nynooupe ylati n Ogpud-
™mta upetagépetal and To owua UPnAdtepng OTO OWPa Xa-
uUNASTEPNG BepUoKPaOiag.

Ag OuunbouUue To TAPA&delyya Tou METAAAIKOU KUA{vdpou o
omnoiog Tormodeteital oe doxelo pe Kautd vepd. Mapatnpouue
6Tl Uotepa amd oplopévo XPoviké dldotnua ol Bepuokpacieq
Twv duo cwudtwv Yyivovtal {oeg (eikdva 6.21).

Tt ouuBaiver otoug doutkouc AiBoug¢ Tou UETAAAOU Kal Tou
vepoU; Apxikd emedn n Ogpuokpacia Ttou vepou eivat uPnAo-
Tepn and Ttou peTtdAAou, ol dopuikol AiBol Tou vepou Exouv
MeYaAUTePN KIvNTIKA evépyela amd toug dopikoug AiBoug Tou
METAAAOU (kivouvtal evtovotepa). Otav o kUAvdpog Bubilotel
oto vepd, doupkol Aol Ttou vepolU ouykpouovtal (GAANAeT-
dpolv) pe Toug SoudikoUg ABoug Tou KUAVEPOU Kal KIVNTIKA
evépyela ueTa@EpeTal amd TOUG TPWTOUG OTOUG OeUTEPOUG
(ewbva 6.21). ‘ETol, n Oepuokpacia Ttou vepolU eAaTTWVETAL Kal
ToUu PeTANoU autdvetal. H petagpopd evépyeiag petadl Twv
SOMIKWV AiBwv PEOW OUYKPOUGEWV AVTIGTOIXEI OTN HETAPO-
pd OeppdTNTAC HETAEU TWV CWHATWV.

Metd and Aiyo xpdvo, n Ogpuokpacia Tou peTalAikoU
KUANivdpou yivetal {on pe Tou vepoU Kal Tapaupgvel oTadepn.
AnAadf, to pétallo Bpioketal oe BepUkA LOOPPOTHA HE TO
vepd. TATe, ot doukol AiBot tou petdAlou €xouv Tnv dla Kivn-
TIKA evépyela YE TOug Soulkoug AlBoug Tou vepoU Kal N UETA-
Popd BepudTac amnd 1o vepd O0To METAANO oTauatd.

OEpUIKN EVEPYEIQ

H KivnTikA gvépyela mou €xouv oUVOAIKA ol douikol Aibol evdg
owuaTog, emedn Kwvouvtal ATtakta, ovoudletal OepuIKn evép-
yela Tou owuatog. H Begpuikn evépyela evdg owuatog eEaptd-
Tat téoo and TNV KWNTIKA evépyela KAOs doukoU Aibou doo
Kal andé Tov OUVOAKO Toug apldud. Emouévwg, n OspHIKR eveEp-
yela eEaptdtal anmd Tn Osppokpacia Kai amd Tn pala Tou
OWHATOG.

‘Eva owpa pe peydAn pdla eivar duvatdv va €xel meplood-
Tepn Oepuiki evépyela amd éva dAAo owua pe pikpdtepn pdla,
€0Tw Kal av to deUtepo €xel TMOAU uyPnAdtepn Oepupokpacia
(ewdva 6.22). Etol, to vepd wag Aljuvng €xel meptoodtepn Oep-
MIKA evépyela amd To Kautd vepd Tou umdpxet oto QAITZavi
pagc. Amd v GAAn uepld, n Ocppokpacia £voC OWHATOG
ouvdgeTal ME TN HEON KIVNTIKA EVEPYEIQ TWV SOUIKWV TOU
AiBwv. AnAadf, pe TNV KIVNTIKA evépyeld Tou KaBevog doul-
kKoU AlBou, av Bewpnooupe ATL 6AolL €xouv Tnv Bla. Emouévwg,
n Oepuokpaocia tou owuatog dev eEaptdrtar ard Tov aptOud

Eikdva 6.21.
O Soutkoi AiBot Tou KUAIVGpoU auykpoUovTal je TOUG Sopl-
Koug AiBouc Tou vepoU Kai KINTIKY EVEQYEl WETapEpeTal
ang Toug OEUTEPOUC OTOUG MOWTOUG.

. e«
PKOVIgy g9 HUAAS gy

ApaoTnpidéTnTa

» Bdhe vepd amd tn Bplon oe éva moTnEl
Kal uétpnoe Tn Bepuokpacia Tou.

» Molpaoe T0 vepd oe dUo dAAa moTtApla
Kat péTQnoe ™m Bepuokpacia Tou oe KABe
gva andé autd.

» AN\aEe n Oepuokpacia Tou vepoy;

» Ml'topat'q va epunveloelg TNV Tapathen-
of oou;

Eikdva 6.22.

Eva naydBouvo Exel mepioodteon Bspuikn evépyela ané éva
goubponupwuevo Kopudtt kdoBouvo. To maydBouvo Exel xa-
unAiy Bspuokpaoia, aAAd Tepdotia udla oe oxéon ue v
uynAn Bspuokpacia kat T piken udla tou kdoBouvou. Otav
Guwg o Bgpud kdpBouvo TomoBetnhel aTo maydBouvo,
Bepudmra ueTapépetar mdviote and 1o Bepud KkdoBouvo
010 Yuxed maydBouvo Kal MoTE avtioTeoPa.

Eikova 6.23.
To maydkt kai o maydfouvo €xouv v idia Bepuokpacia. To
naydki €xel udla moAU WikpdTeon amd T wdla Tou maydBouvou.
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Eikova 6.24.
Anduro undév kar kivnon
Kavéva odua Sev unopel va yuxbel oe Bspuokpaoia koG-
teon ané 0K. X' auth ™ Bepuokpacia ot Souikol AiBor Tou
oduatog dev eivar akivnrol Kabévac ané autous éxet
UIKOOTEON KIVNTIKA EVEDYEIQ.

Lnyavikn
EeEmosd
BEpLITKD

SR000C) GUERRIE

Eikova 6.25.
0 adpac aokel duvaun oto &uBoro. H duvaun mapdyer goyo.
Evépyela uetapgoetar and tov agopa ato &uolo.

\)ou(ﬁ
8" kai loTopia

EPro
OeEms)
OEPMOTHTA

BEpliIKD

ST GVERYEIE

Eikdva 6.26.
H exdoxn e unxaviic tou Howva, oto OYoAIKG £0yaoTh-
plo. Eival n mo@m OUCKEUN UETATOOMNIC BEOUIKNG EVEDYEL-
ac oe unyavikr. O Howvag yewnbnke kat £dpace atnv Ale-
Edvdpeia Tov 1o aiwva mX. Yripe omoudaiog uabnuatikdg,
QUOIKGC Kal UNYavikeg.

B 2

TOV SOMIKWV Tou AlBwv, dnAadf and tn pala Tou oWUAToC.

‘Etol eEnyeital yati n Ogpuokpacia eival da oe 6ha Ta
onueia esvéec owuartog, Tou Ppiloketal oe Ogpulkf LooppoTia
pe to mepBANNov Tou. MNa mapddelyua, éva maydkl otnv mop-
ToKaAdda upag kat éva maydéBouvo €xouv TNV (dla Oegpuokpa-
ola (edva 6.23). Mpdyuat,, kABe Soulikdg AlBog oto mayod-
Bouvo kal oTo Taydkl €xel TNV {dla PEon KIvNTIKA evépyela.
Qo0T1d00, N OCUVOAIKA KIVNTIKA evépyela Twv SOUIKWV ABwv eival
SlAPOPETIKA yia To Taydkl Kal To maydBouvo: n Oepukn evép-
yela Tou maydBouvou eival acUykpita peyaldtepn.

Auvaueic usthU yopl’wv )
KQI ECWTEPIKN EVEPYEIO CWUATOC

Ot douikol AiBot (udpia) kdBe aegpiou kivouvtal eAeudepaq,
pokpld o évac amdé Ttov dANo. MeTtafU Twv SOoMKWvV ABwv-
popiwv evdg aepiou dev aokouvtar duvduelg. Ot Soukol Ai-
Bot evdg agpiou dev aAAnAerudpouv. Ot douikoi Aibot evdg
uypoU aAAnAemidpolv, e AMOTEAECUA va ouyKpaTouvTal METAEY
TOUQ Kal va dnuioupyolv otaydveg. Ot douikol AiBol evdg ote-
peol owupatog eriong aAAnAerudpoulv, aAAd oxupdtepa and
6,1t ota uypd. Etol, ota oteped ouykpatouvtal oe Kabopl-
ouéveg B€oelg, pe amoTéAeoua va OUvOETOUV €va OWua WE
otafepd OYKO Kal OUYKEKPIUEVO oxAua. Emouévwg ota uypd
Kat ota oteped kKdBe douikdg ABog ektdg amd KIvnTIKA evEp-
yela €xel eniong kat duvauikn evépyela Adyw t™ng aAAnAenidpa-
oNg Ttou pe toug dAloug douikoug ABoug. H kivnTik kat duva-
UK} evépyela mou Exouv OuvoAikd ot Soutkol AiBoi, enedn
Kivouvtal dTakTa kat emnewdn aokouvrar SUVAUEIC METAEU TOUG,
ovoudeTal EOWTEPIKA EVEPYEIQ TOU CWHATOC.

H 6gpuoTnta kal n apxn S1aTAPNonNC TtnC EVEPYEING

MdBaue oto Seltepo Kepdlao OTL N evépyela peTaAPEPETAl
and éva owua oe gva AAo 1| yetaoxnuatifetal and uia pop-
QN og AN\, og OAeg OUWG TIC TEPIMTWOELS dlatnpsital Ag
doUue TOIEG eVEPYEIAKEG METABOAEG oupBaivouv oto melpaua
pe 1o doxelo mou kAeivetal pe £UBOAO Kal TEPIEXEL A€pa TO
orolo Bepuaivetal (ekdéva 6.25).

OepudnTa uetagspetal andé M GASdya oTov agpa Tou
doxelou. Eva u€pog autng tng evépyelag Mapauével oTtov aspa
Kal JETaoYNUATileTal Oc eOWTEPIKA evépyela Tou agpa. To
untélotro petapépetal and Tov agpa mpog To Eupolo. O aé-
pag aokel duvaun oto £upolo. To guBolo Kiveital kat n duvaun
mou aokel o a€pag uetartorilel TO onueio eQPAPUOYNG TNG,
dnhadn mapdyst £€pyo (eikdva 6.25). To €pyo autd ekppAlel
TNV TMoodTNTA TNG EVEPYELAG TIOU PETAPEPETAL aAmd Tov aépa
Tou doxeiou mPOg TO EuBOAO.

‘Etol, s@apudloviag Tnv apxn dlathpnong Tng evEPYELAG,
uriopolue va ypAyouus:

OecppudTnNTa TTOU PETAPEPETAI OTOV aépa = AuEnon TnG £ow-
TEPIKAC €EVEPYEIOG TOU aspa + TO €pyo TnG dUvaung Tmou
aokei o agpag oto gufolo.

H mnapandvw oxgon ovoudleTal Kal TPWTOS OEPUOBUVAUIKOS
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GIKA

vouog Kal Slatunwlnke mpwtn gopd amnd tov Mepuavé Quotkd & o1 BT

Kal yatped Mdayiep, to 1844. Aiya xpdvia apydtepa, o [ep-

uavée Quotkég KAaoulloug Tov dlatinwoe pe peyalltepn oa- ANOPQMINOZ OPTrANIZMOZ: MIA
ervela. O MPWTOG BePUOBUVANIKSG VOUOG, Tou ekppdlel BéRata ZQIKH MHXANH

v apxn dlathpnong tng evépyelag, armotéhece tn Bdon yla 310 ZlefS BaciAeo ?UXVé, ouuBaivouv 6-
™V avdntuEn Twv BgpUIKOV PNXAVOV YVWOTWv Hdn amd tnv VEPYEIOKEG LETATPOTEG AVANOYEG e aUTEQ

mou oupBaivouv oe uia unxavh. Ot Tpo-
PEg Kalyovtat YdatdvOpakeg avTidpouv ue
ofuydvo, omdte mapdyetal SloEedlo Tou
dvlbpaka Kat vepd, evw XNUIKA evépyela
petaTtpénetal katd éva YEpog OE UnXavi-
K] evépyeld TOU WMUIKOU OUOTAUATOG.

apxatdmra (eikdva 6.26). Ot OepuIKEG UNXAVEG METATPEMOUV
™ OgpudtnTa O UNnXavikn svépyela f €pyo. Mapadsiyuata
TETOWV UNXAVAV elvat oL UNXavég TWV QUTOKIVATWY, Ol ATMO-
AEBNTEC TWV EPYOOTACIWV TIAPAYWYNG NAEKTPIKNAG EVEPYELAG KTA.

\\ou(ﬁ
8" ka1 EmoTAun, Texvoloyia, loTopia kai Koivwvia

AMO TN YPAPIKA ATUOMNXAVA OTov oUyxpovo Beviivokivnthpa
H atpounxavh n omola umipxe MAAAldTEPA OTOUG OWNEOSPAOUOUG KAl TWEA OTOUG ATMONAEKTPIKOUG oTaduoug Kat
0 KWNTAPAG TOU QUTOKIVATOU eival Bepuikée unxavég. MMoto eival To KOIVe XAPAaKTNEIOTIKG TOoUug;

H avéynn o S& QUTEC TIC UNXQVEG N XNUIKA EVEPYEIQ TOU KAUTIUOU UETAOXNUATI(ETAl 08 OgpuIKn eVOC agpiou.
AVOVEDOULES TTNYEC MEpo¢ NG OepulKAC eVEPYEIQG TOU agpiou UETATPEMETAl O KIVNTIKY EVEPYela (ikova 6.25).

Ma¢ yivetar autr) n uetatpomry; e kKABe OepuIkA unxavh urndpxel évag Xwpeog péoa otov omolo dloxeteletal ag-
plo og TOAU uynAf Bepuokpaacia, dnNAadh agplo ue HEYAAN OepUlkh evépyeld. ZTIC ATMOMNXAVEG TO agplo autd
elval atudg o omoiog mapdyetatr and vepd mou BPAlel. ZTOV KIVNTAPA TOU AUTOKIVATOU TO a$Plo TPOKUMTEL amnd
v kavon tng Bev-

Civng. e Kdbe Xnps
evépyela

5 ‘ Avashenipas (Mnowl
nepimtwon auté To - -
agplo  wlel  éva
£uBolo. Mépog Tng

BepuIKNG  evEPYELag (7 \Bepcn
Tou agplou peTa- Y-Q]- B (EVERYEIT
TPéNeTAl OE KIVNTI- =

KA  evépyela TOU MU
eupSAou. Me katdh- E AYIH \.
ANMAO  UNXaviké oU- @ =P O
OTNUA 1N KWNTIKA pnXavIKY
evépyela Tou euBSAOU UETAPEPETAL OTOUG TPOXOUG TOU AaTMOGTPORINOU.

H atafia twv popiwv kKat n uroBd6uion Tng evépyelag.
davtaoteite Ot pia {eot KAAoKalpldTikn pépa de puod kKaBdlou, omdte Tta QUAAA

Evépyeia kauoipou 100%

TWV O8vdpWV pEVouv akivnTa. evipyaia
Ouwg pépla tou agpa BouBapdifouv ouvexwg Tta (UAAQ. ;L“%r“p“

Mati Ta eUANa dev kivolvtay Emedn ta pdpla kivolvtal Atakta mpog KAbe Kateubuv-
on, XTumouv Ta QUAANa opolduoppa amd kdbe mAeupd, omdte Ta QGUANA pEvouv

akivnta. Otav @uod, ta meploodtepa udpla KivouvTal TPoC OpPLouévn Katelbuvon :‘.;f.’:f,:::,?;“
Kal XTumoUv Ta @UAAG meploodtepo andé tn wa mheupd mapd and tnv dAAn, omd- 3%

Te Ta QUAAA KivouvTal.

Kat oTig 800 MePIMTOOoElG Ta uoépla €XOUV KIVNTIKA VEPYELd. SNV TPWTN OUWG TMEPITTWOoN, dev UMopoUv va TPo-
KaAéoouv TNV Kivnon Ttou @UANou. Aéue OTL N KIVNTIKA evépyeld Twv popiwv Adyw tng dtaktng kKivnong toug eivat
KATWTEPNG TodTNTAC and auth ASyw TNng TPOCAVATOAIOMEVNG KIVNoNg Toug. AnAadn, n Oepuikh svépysla sivat
Katwtepng moldmTag amd TNV KIVNTIKA EVEPYELD, TIOU OUVIEETAL UE TPOCAVATOAIOUEVN Kivnaon.

Oco peyalUtepn cival n araiio Twv HOPIWV Tou, T6OO TEPIOCOTEPN «EVTPOTIiO» Aéue OTI €XEI TO CWHA.

Otav éva autokivnto @pevdpel, n KivNTIKA evépyeld Tou petatpenetal (AOyw Tng TPPNG TWV €AACTIKOV UE TO
0dé0Tpwua) ot Bepuikn evépyela. H evépyela umoBabuifetal kat n evrpormia Tou agpa auEdvetat

Emiong, katd tnv kivnon TOu QUTOKIVATOU MEPOG TNG EVEPYELAG TWV KAUCIMWV TOU UETA-
Geounn} evéoyeia TPéneTal oe OEpUIKA EVEPYEIA TG ATHOOPAIPAG KAOWS BepudTNTA METAPEPETAL TIPOG AUTAHV
naw Beon} péhovon | and To olotnua YUENG TOU QUTOKIVATOU kal amd Ta kauoagpla.

) awwAeia
ornv efarpion
38 %
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L

6.5 OcpuIKn d1ACOTOAN Kal CUOCTOAN

Mriopeig oAU eUkoAa va EeBIBWOEI] TO METAAAIKS Kardkl
evog yudhivou Bdlou dtav autd Bpioketal oto pdpl TNG Kou-
Civag. Av duwg To Tomobstnoslg oto Yuyeio, omdte n Ogp-
MOKpAOo({a TOU UEIDVETAL, SATHOTWVEIG OTL TO KATAKL OPNVWVEL
oto otéuo Ttou PBA&lou kal SuokoAsUsoal va To EgPRIOWOELS.
‘Evag Tpdmog yia va To avoitelg, sival va piEelg {eotd vepd

@ oto Kamdkl.
Mw¢ umopouue va meptypdyouus TIG mapandvw O1adIkaoies
XONOWWOTTOIWVTAG EVVOIEC TNG PUOIKNAC
Eixéva 6.27.

H aidepévia opaipa o Bepuokpacia dwuatiou Lo mepvd Otav Glsppdvouus m 0[58p£-§,Vl(1 mpaqu Tou naplOTdVSTgl
péoa and To peraMid Saktuhid. Ouwe n opaipa oppvave-  OTNV €lKOva 6.27, n Beppokpacia tng av&dvetat kat de Xwpa-
Tal 010 SaKTUAIBL dTav n Bepuokpacia e auEnbel otouc €L TIAEOV OTO METAANKO SaxTUAidL Suurepaivouue 4TL n avgnon
200°C nepinou. ™G Oegpuokpaciogc e ogaipag sixe wg amotéheoua TNV
avgénon tou éykou Tng Kat dpa g dlauétpou t™ng. OAa oxeddv

Ta owuata oteped, uypd kat agpla, dtav auEdvetal n Oep-

uokpaoia toug (Bepuaivovtat), diaotéAovtal auEdvetal dnAa-

M o0 Oykog TOug, evw OTAV MEIWVETAL N Ogpuokpacia Toug

(pdxovtal), ouoctéAovtat. To pawvéuevo autd ovoudletal Oep-

MIKR d1a0TOoAA Kal To avtifetd g Qaivduevo, ouoToAl. Ouwg,

6Aa ta owpata de dacTtENlovtal 1] ouoTEANOVTAL PE TOV (Olo

/ 0220°C Teémo. To kamdki, mou sival ouvidwe @Tiayuévo amd oidnpo

m > | | N ahouuivio, cuoTtéAAetal Tieploodtepo amd to yudAivo Bdalo,

YU auté Kal oeNVWVETAL 0TO OTOUMIO Tou BAlou, 4Tav UMEL OTO
guyeio Omou kat Yixerat

8=30°C

| | rPauuIKiA S100TOAR OTEPEWV

8=40°C >tnv mepimtwon ™g SLa0TOANG ToU TIEPLYPAPETAL OTNV EIKO-

T va 6.27, yetaBdiAietal o dykog Tng ogaipag. Ymdpxouv Suwg

Zidnpocg owuaTa, onwg ot pdpdol | Ta olpuata, Tou N Wi Ttoug did-

otaon eivat moAU ueyaAUtepn amd T dAAeg. Otav Ogpud-

) ) Eixva 6.26. ) VOUHE WA METAAAIKY PRS0 A éva oUpua, TO MAKOG Toug augd-

H adénon Tou pikoug elvat avahoyn g petaBohne e Be0- e Mol meploodTEPO OUYKPITIKA Me TIC GAAeG Sla0TAoEIG
uokpaoiag. , , . , .

Toug. H dlaotoAn) auth) ovopdletal ypaupikn 81a0TOAn 1) dla-

oTOAA Katd uAKog. Av Ogpudvouus pdBdoug amd dlaPopeTIKA

UMKA Kal peTpriooude T METABOAR NG Ogpuokpaciag Toug

(AB) kabwg kat Tnv avtioTolxn METABOAN TOU MNKOUG TOUG

(Al), dlaruoTtwvouue OTL N UETABOAN Tou uwAKoug eival avdioyn:

6=20°C - Me n petaBoAl TG Oepuokpaociag (AB) mx. oe dimAdola
Mikog 4 m - ueTaBolny Oepupokpaciag avtiotolxel SiMAdola  UETABOAN
| unKoug (eikdva 6.28).

- Me 10 apXIKO unkog Tou owupatog (lp): Ze dUo pdRdoug amd

6=30°C , . ;s , , , .
TO (010 UAIKO, TIoUu N pia €xel dIMAACIO UNKog amd Tnv AAAn,
| étav n Ogpuokpacia petaBdAAetat g€ioou, n UeTABOA TOU
Miikce & o e MAKOUG TNG TPWTNG eival dimAdowa amd tn MeETABOAN Tou

unkoug ™ng deltepne (sikkdva 6.29).

| - Eniong, n petaBoAn tou phkoug (Al) eEaptdtal and to UAKS
8=30°C and 1o omoio eival kataokeuaouévn n pdpRdog. Otav n Oep-
uokpaoia uetaBAndel eEloou oe pia owdepévia pdpRdo Kal ot
uia pdpdo alouutviou Blou apxikoU MAKOUG, N METABOAN

)  Emdva 629, o Tou pRkoug TG PERSou ahoupwviou eival peyaldtepn amd
H avnon tou urkoug efvar avdAoyn Tou apxikoU uAKkoug.

B 130 |
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™ METABOA] TOu MAKOUg TNg oOWepéviac PApRdou (sikdva
6.30).

Ot mapandvw TaPATnNEACEIC Mmopolv va diatunwdoulv Kat
ME TN YAWOOQ TWV MAONUATIKOV:

Al=1ly-q - A8

6rou Al n petaBoAn Tou uAkoug, AB 1 uMETABOA TG Begpuo-
kpaoiag, lp To apxiké unkog ™G PARdoU Kal @, 0 Ouvtele-
OTAG NG YPAUMIKAG SlaoTOAAG Tou UAIKOU NG pdRdou.

To q, delxvel Méoo HeTABAAAETAL TO WAKOG MIag PARdou 1
m, dtav n Bepupokpacia g uetaBAndei katd 1°C (Aldypauua
6.2). Ané to didypaupa mpeokunTel OTL pia pdRdog alouptviou
gruunkuvetatl 25 @opég meploodtepo and uia pdpdo amd kpd-
pa Invar ya v da petaBoAn otn Ospuokpacia Touc.

8=20°C

8=30°C

Mrikog 4 m 8=20°C

Aloupivio |

Eikova 6.30.
To adouuivio S1A0TEAETAl TEPIOTOTEPO AMO TO 0IOEQO.

aloupivio [

oidnpog [

T e —T]

TOIHEVTO

mAariva [
yuaAi (koivo)
pyrex

invar

15

Aidypaupa 6.2.

H diaotoAr} pdBdwv and mokika UAKA, ue apyikG unkog 1m, drav n Gepuokpacia Toug uetapAnel kard F°C. H SlactoAn uetodtar og um.

Emoaveiakn diaotoAn

STouG Spduoug kat ota odneda, otav TOMOOeToUV METAAAL-
kéc mnAdkeg, agprvouv Oidkeva. arti:

Otav auvtdvetal n Bgpuokpacia piag mMAdkac 1 evdg PETAA-
AkoU 8iokou, téTe auEdvovtal ol dlaoTAoelg Toug, dNAadn dia-
oTEAN\OVTAL ZTA OWUATA autd, ol duo dlaoTAoEIG Toug (UAKOG
kat mAdTog) sivat oAU peyaAutepeg and tnv Teitn, To ndxoq.
‘ETol, n Ogpuikn dlaoToA] Tou mdxoug eival oAU UIKpdTEEN
ard ) OgpuIKA dlacTOoA Tou TAATOUG Kalt Tou WAKoug. AnAa-
31, ot duo dlactdoelg auvEdvovtal oAU TePloodTEPO aAmd TNV
Tp(tn. H 3daoctoA] aut ovoudletal €m@aveiakn OLA0TOAN
(eidva 6.31).

AIOCTOAN OYKOU O OTEPEQ Kal uypd

Av yepioouue éva yudAivo BdaZo uéxpt to xeihog Tou e A&t
Kal to Ogpudvouue, To AAdL Eexelhilel. O Sykog Tou Aadioy
au&ndnke meploodtepo amd tov dyko Ttou YudAlvou Bdlou. To
AGdL Aowrdv dlaotéNAeTal Tieploocdtepo amnd to YudAvo BAlo.
Mevikd, n auvénon g Oepuokpaciag mpokaiel avgnon, dia-
oToA} 6ykou (| KUBIKY SLa0TOAR), TOOO TwV OTEPEWV O00 Kal
Twv uypwv. Ouwg Ta uypd SlaotéA\ovtal Teploodtepo amnd
Ta oteped.

Av mielpauatiotolue pe TOKIAG uypd N oteped Kal METPR-
OOUME TN MeTABOAfl Tou GyKou ToU TIPOKAAe(tal amdé Ttnv

Eikéva 6.31.
Ma ™y anoguyn Twv {nuidv mou uropel va mpokAnfouv ang
TI¢ Suvduelc SlacToAlg, OTIC YEPUOEG undoyouv o 0dovTwTol
ouvdeapol SlaoToARG WoTe va Undoxel 0 anapaiTtnTog Xweog
o mepimTwon nou auEdvetal n em@dvela Tou 0500TOWUATOG.
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644

30°C 40°C
Eikéva 6.32.
H auvénon tou dykou eivar avdAoyn tng uetapoAng g Bep-

uokpaaiag.

apxIki
oTabun

20°C 30°C

Eikova 6.33.
H avénon tou dykou eivar avdloyn ue TOV QPXIKG OYKo.

— apXIKf—§ —OoTd6un

vEPO AGdi OIVOTTVEUHQ

Eikova 6.34.
H avénon tou dykou eEaptdral amd TO €i60¢ TOU UYEOU.

avtiotolxn METABOA TNG Oepuokpaciag TOug, MWMOPOUUE va

dlamoTWoouue OTL 1 BgpUk dlAOTOA Tou Oykou evdg OTe-

peoU A uypou:

a. eivat avdhoyn ye TN peTaBoAn TG Bepuokpaciag Tou (siko-
va 6.32),

B. sivat avdhoyn pe Tov apxiké Syko Tou (sikéva 6.33) Kkat

Y. eEapTtdTtal and To £(do¢ Tou UAIKOU Tou owuatog (sikéva
6.34 kat didypauua 6.3).
Ta napandvw ocuupnepdoupata oxvouv téoo yla ta uypd 6oo
Kal yia Ta oteped olpata Kal Propouv va Slaturnwdolv ue
pabnuatikd oluBola:

AV=V,-q,-A8

Omou AV eivat n petaBoAnl tou dykou, V, eival o apxikog
Oykog kat A® n UETABOA TNG OepuoKpaACiag TOU OWUATOG.
To a, elvat o ouvteAeoT g dlaoToAG Sykou (KUBIKAG dlacTto-
AMGQ) Tou UAkoU. O a, €Eaptdral amd 1o UAKS Kat ekppdlel
™ METABOA Tou dykou evde owuatog ME apXliké Syko 1md
étav n Oepuokpacia tou petapBAndsi katd 1°C.

Ané 1o Sidypauua 6.3 @aivetat 6t n SlaoToA Tou AGyKou
Tou (uypou) udpapylpou eivalr oxeddv 8 (opéc ueyaAlUtepn
ané authl Tou YuaAloU. ZTo BepudueTpo udpapylpou dTav
auEdvetal n Ogpuokpacia, avEdvetalr téoo o Gykog Tou Yud-
Avou doxelou, dmou Bpioketal o udpdpyupog, éoo Kal o GYKOQ
Tou Uudpapyupou. Ouwg kabwg o udpdpyupog SlacTéAAeTal
TIOAU TieploadTepo, «EexelNilel» and Tto yudAwvo doxelo kat ave-
Baivel otov Aemtd CwARva.

peOVigy o MVAAG g,
(_ApagTnpiéTnTa -
Amé To dldypaupa 6.3 oUyKplve TOV OUVTEAEOTH KUBIKAG SlaoTo-
ANG TOU OKUPOBEUATOG KAl TOU OlKOdOUIKoU XAAuBa.

Moo and ta UAIKd OlaoTEAAETAl TIEPLOOBTEPO;

Mriopeic va OKeQTelG uia e@apuoyn Tng mapandvw 616TNTag Twv
OUO UAIKWV;

vepd

ubpdpyupog

aloupivio [

OKUpSBEPa — 36
XGAuBagoikoBopwv [ ] 36

KOIVO yuaAi FI 24
pyrex 9 |

invar [J 3
xahadiag

0 50

|
|
|
|
i
|

‘pm3 r] mL|

100 150 200

Aidypappa 6.3.

MetaBoAri Tou Sykou 1m® didpopwv vAikdv dtav n Bepuokpacia Touc uetaPAndel katd 1°C. H uetaBoAri ekpodletar oe um® (em® ff mL).
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AI00TOAN TWV aEPiwV

Mioo@ouoKwvouue €va MmaAdvi kat 1o Torobetolus mavw
arnd éva leotd owua Keviplking B€puavone. Mapatnpouue STt
o 6ykog Tou umaAovioU auEdvetal, evd) dev TpooTidsTal aé-
PAg OTO €0WTEPIKO TOU. XTN OUOCKEUN TIOU TAPLoTAveTal otny
sikéva 6.35, étav Bepudvouus TOV agpa TIOU TEPLEXETAL OTO
KUAMVOPIKG doxelo g Bdong, 1o £€uBoho TG oUplyyag
avupwvetal H adEnon te Oepuokpaciag npokalel avEnon Tou
dykou O&nAadf BlaoTOA] Twv agpiwv dtav mepExovral o€
doxelo pe KwnTd TOLXWMATA.

MelpapaTi{GUevoL UE TN GUOKEUN TIOU TIAPLOTAVETAL OTNV EIKO-
va 6.35, KaTaAAyouue 0TO TApakdTw ouunépaoua: Otav n Bgp-
uokpaoia evég agpiou petaBdAletal evw n mieon Ttou dlatn-
peltat otabepny, n av&non 7 eAdttwon Tou Oykou TOU eival
avdloyn pe Tov dyko Tou €xel To agplo otoug 0 °C Kal e
™ peTaBoAn g Oepuokpaciag Tou.

Se avtifeon duwg pe ta oteped Kal ta uypd, N METABOAR
Tou dykou dev sEaptdtatl amnd To £idog Tou asgpiou. e OAa
Ta aépla, étav n Oepuokpacia petapAndel katd 1°C, xwpig
va aAA@Eel n miieon Toug, 0 dykog petaBdMAetal katd to 1/273
Tou Sykou Tou eixav otoug 0 °C.

aépag | | 3660
owémvevpa [ 1120
40U —— T um3 i mL
Aadi [ ] 680
0 500 1000 1500 2000 2500 3000 3500 4000

Aidypappa 6.4.
0 aépag, nw¢ kat Ta undroina agpia, SlAOTEAAETAl MEQIOTOTEQO And Ta uyod.

Epunveia tn¢ 6100ToANC

Eikova 6.35.

Suokeury peAéme e dlaoTodic Twv agpiwv
Anotedeitar and: (a) éva ueTaAAiko KuAvdpikG Soxeio mou
nepixel o agpio, (B) BepudueTo0 MoU leTod T Bepuokpa-
oia Tou agpiov ato doxeio, (y) uavduetpo, (5) uBoro yia
™ PETENON TG SlaoTOAAG TOU OYKOU.

. Do
PKOVIGy o MUAAS g,

{_ApaaTnpiéTnTa

Katd ™ daotohr] auEdvetalt o Kevog Y-
pPoG METAEU TwV Soukwv ABwv. Etol auEd-
veTtal 0 OYKOG TWV OWUATWV.

H udla toug uetaBdAAetar;
Mw¢ aAddlet n nukveTntd TOUG
rari o Gegpudc asgpac avePaiver;

H Oepuikf) dlAOTOA KAl GUOTOAN gpunvelstal pe tn Rondela
™MQg Ogpukng Kivnong twv dopkwv ABwv. MNa va epunveu-
ooupde TN OlAOTOA TwV OTEPEWvV, Oewpouue OTL oL doukol
AiBol amd Toug omoioug amotelolUvtal alAnAerudpolv cav va
ouvdgovtal MEeTAEU TOUG MHE MIKPOOKOTIKA eAatnpla. Ymooé-
Toupe eriong 4Tt autd Tta eAaTthipla EUKOASTEPA ETIUNKUVO-
vtat napd ouprugélovralt

Otav auEdvetat n Oepuokpacia, ot douwkol Aibotr Tala-
VTWVOVTAL eVTOVATEPA KAl TA eAaThpla cuumiéfovTtal Kal erl-
uNnkUvovTal TePLoodTEPO amd mMEonyouusvwe. Qotdéoo, N erl-
uNAKUVON Toug elval peyaAUtepn amd tn ouprieon. Autd Exel
wg armotéleoua ot douikol AlBot TeAkd va amouakpuvovTtal
METAEU TOUG: TO OWUa va OJlaoTéAAeTal (eikOva 6.36). Apaq,
Katd Tt SlaotoAn dev auEdvovtal ol SlaoTACEIC TWV SOMIKWY
ABwv, aAA& ot peta&y Ttoug amootdoslc. Ae StacTéN\ovtal
ol doukol AiBol, aA\d Ta owuata.

>to odnpo kd&Be Soukdg AlBoc aAAnAemdpd oXUpOTEPA
JE TOUG YelTovikoug Ttou amd 6co ot douikol AiBot Tou alou-
pwviou. Emougvwg, ot doukoi AiBot Tou odnpou armoua-

KpUvovTal SUoKOASTEPA METAEU TOUg art O,TtL ekeivol TOU aAou-

MpoéTutro S1a0TOANG
o€ poplako emimedo.

feppokpacia 04

Beppokpacia 8,
£ 4 3

Beppokpaocia 84

Beppokpacia 8,

Beppokpacia 8, < Beppokpaocia 8,

Eikova 6.36.
H auvénon tou urikou¢ eEaptdrat kat and Ti¢ SuVAUEIC UETaU
TV oKWV AiBwv.
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Mpoétutro diaoToAng
O£ popIaKo emiTedo

Beppokpacia By

|m,

Bsppokpacia 8,

'3

Beppokpacia 8,4

Al,

Beppokpacia 8,

Beppokpacia 8, < Bsppokpacia 8,

Eikova 6.37.
H avénon tou wikoug wiag pdBdou eivar avddoyn we Tov
apiBué twv doukwv Aibwv mou napauBdrrovtar uetatu Twv
dkowv.

Eikova 6.38.
Mapaudpewon Twv o1dnooTeoXIdV Adyw G Oepuikng Sia-
OTOAAG TOUG wia moAU (e0Th KaAokaiown nuépa. Shueoa n
ouveon Twv 1BneoTPOXIGV YiveTal e katdAAnAo Todmo,
WoTE va unv mapatnoouvtal MEOV TETOIA PaIVOUEVQ.

|5 T ] ! fl ! 1002

1001
/

&d ~

0 4 10 15 20 °c

Eikova 6.39.
To Sidyoauua uetaBoAn¢ Tou Gykou evég Aitpou vepou
Kaba¢ uetaPdMetar n Bepuokpaocia Tou.

- EETE

pwviou (sikdva 6.36). Zuvemwg, N METABOAR Twv dlACTACEWV
Katd tn SlaoToAN Kait Tn ouoTtoAn s€aptdtat and to mdoo
loxupd aAAnAemidpoulv UETAEU Toug ol douikol AlBol Tou owua-
ToG. AnAadn, amnd 1o £i(dog Tou UAIKOU. XTa agpla, €medn ol
doukoi ABot dev aAAnAerudpouv PeTa&U TOUG, N METABOAN
Tou dykou dev egEaptdrtal amnd 1o £idog Tou aepiou. Ooo TO
MAKOG Hag pdRdou eival peyakitepo, TO00 TEPIOCOTEPOL SOWL-
kol AiBol mapeuBdAAovTal peTa&ly Twv dkpwv TNg. Emouévucg,
KaTtd Tn S1a0TOAA N OUVOAIKY] ATONAKPUVOTN TWwV SOUIKWOV Ai-
Owv eival peyaAlUtepn. Apa Kat n av&non TOU MAKOUG TNG
pdRdou eival, eniong, ueyaAltepn (sikéva 6.37).

AuvAaueic katd tn 100ToAN KAl cucToAN

MudAiva N Kepaulkd okeln Onwe KPUoTAAAva Tothpla 1 QAL-
T¢&via Kivduvelouv va orndoouy, av ueTaBAndsl andtoua n Bep-
pokpaoia toug, yia mapddelypa étav mAubolv pe KAuto vepo.

Mw¢ 6a umopouoaue va gpunveloouue Ta mapandvw @aivo-
ueva;

Katd ™ 3aotoA n uetaBoAf} Tou unkoug ) Tou GYKOU Twv
owpdtwy eivat oxetikd pikpn, dtav Suwg auth eunodiletal,
gupavifovratl évrova pnxavikd gawvousva onwg 1o AUyLoua, TO
ondowo k.d. Katd tn S1aoTtoAf} ot doukol AiBol emekteivo-
VTal OTOV XWPO KL N EMEKTAON auth ekdnAWvetal wg Tepd-
otia &uUvaun dlactoAng. Etol, dtav amdtopa yeuioouups éva
MOTAPL ME KAUTO vepd, TO €0WTEPIKO TOlXwua Tou motnplou
Oepuaivetal auéowg Kat n Oegpuokpacia Tou yivetat oAU
peyahUtepn and ekeivn tou eEwTtepikol ToXWHaTog. To eow-
TepIKS ToiXwua Aowrmdv SlacTtéAAeTal mo évrtova amd To eEw-
Tepkd. Mia dUvaun and péoa mPog Ta £Ew TPEOKAAE! PWYUES
oto motieL '’ autd tov Adyo, Ta YudAlva okeln TOU XENOl-
MOTIOOUVTAL YId TO YPNOWO TwV Qpayntwv kataockeudlovtal and
eldIkSé mupiuaxo yuahi (pyrex). H diaotoAr] autol Ttou &idoug
Tou YuaAoU eivat ToAU WIKPATEPN OUYKPLTIKA UE eKkelvn Tou
kolvoUu yuaAoU (Sldypauua 6.3) Kal £€Tol TO OKEUOG BeV Kiv-
duvelel pe Opavon.

Ot duvduelg dlactoAng eivat duvatdv va mpokaAéoouv Tma-
PAUSPPWON OTIC OONPEOTPOXIEG KATA TOuC KAAOKalpvoUg WUAVES
(ekdva 6.38). ApxIKA TO evdexOueEVO QUTO QVTIMETWTIOTNKE ME
™V Unapé&n didkevwyv PETAEU Twv odnpoTtpoXiwv. Autd ta did-
Keva mpokalouoav TAAAVTWOELG (oKkaumaveBdouata) Tou TpE-
vou Kat dnuioupyouoav SuodpeoTto aiobnua otoug emiBdATeq.
SAuepa ota dldkeva TomoBeTolv KATAAANAO UAIKS Tou dla-
oté\Aetat eldylota.

H éiaotoAn tou vepou

Sta meploodtepa uypd avinon tng Oepupokpaciag Toug
odnyel otn SOTOA Toug, dnAadn otnv auvinon Tou OYKou
Toug. To vepd Suwg mapouctdlel uia (SIOUOPPN CUUTIEPLPOPA.
Otav Beppaivetal and toug 0°C éwg 4 °C, o Sykog Tou elat-
Tvetal (avopaAn ouoToMn), evd av Yuxetar and toug 4°C
gwg Toug 0°C, 0 8ykog Tou auEdvetal (avwuaAn S1acToAR)
(eidva 6.39). Mdvw amd Toug 4 °C kat péxpt ™ Oeppokpacia



KE®AANAIO 6 OEPMOTHTA

Bpaouou to vepd dlacTtéNetal kavovikd. EEattiog authg Tng
AVOMAANG SLaoTONAG, optopévn pdla vepol otoug 4 °C éxel
ToV MIKPOTEPO duvatd dyko kat dpa Tn deyaAutepn duvath
TIUKVOTNTA.

To @awvouevo NG avwuaing dlacToAg Tou vepou €xel Tepd-
oTla OlkoAOYIKA onuacia. Meta&l duo oTtpwudTtwy vepol autd
mou €xel T peyaAUtepn mwukvomta Bubiletal Ag douue Ti
ouuBaivel, dtav Katd T SIdPKEd TOU XEWMWvVa n Bgppokpacia
™™g em@pdvelac tou vepou shattwvetal Otav n Oepuokpacia
glval peyahUtepn Twv 4 °C, To vepd TG eTIPAVELag €XEL MIKPS-
TePN TUKVOTNTA KAl N Oepuokpacia uelwveTal amd v er-
pdvela mpoc Tov TwWOuéva. Otav duwg n Oepuokpacia Tou
ETIPAVELaKOU OTPWHATOS PBdoel oToug 4 °C, autd TO OTPWOHA
wg mukvdtepo BubiCetal mpog tov muduéva. To vepd uikpdTe-
png Oepuokpaciag €xel pikpdtepn TukvOTNTA Kat erurAgst. H
METABOAA NG Bepuokpaciag Twpa avtioTpsépetal TeEAKE uro-
pel va oxnuatiofei mdyog omv esmupdveia ™ Ajuvng A NG
0dNaooag, evw 0TO 0WTEPIKS N Bepuokpacia sival peyallte-
on kat udhiota 4 °C otov mubuéva kat To vepd dlatnpsitat
otnv uypn popdn (sikdéva. 6.40).

\,ou(ﬁ
8" kai MepiBdAlov )

Eikova 6.40.
STov Bubd Twv Awvav kai motauwv n Cwn dlatnoeitat oAd-
KkAnoo Tov Xeludva.

Mapddéeiyua 6.2

Oepuokpacia g yivel 250°C; (AEomoinoe To dldypauua 6.2).

Baoiki_cEiowan

Bapyus = 20°C Al Al =1y q-A8
ere)\lr(é = 25000
lo =15 m

» Xpnoiyomoinoe Kal €QAPHOOCE TIC EVVOIEG TIOU EUABEG:

OcpudueTpa Kal HETPNON Ocppokpaciag

Miwa xdAkivn pdBdog €xel unkog 15 m ot Ogpuokpacia 20°C. Néoo petaBdAAeTal To pAKog NG PARdou Stav n

Adon
A6 = ers)\mé_eupxmé f’] Ae:ZSOOC— ZOOC = 23000

Al = 6900 um 1 Al = 6,9 mm

1.  Na oxnuatiosig mMPoTAoelC XPNOWOTIOIWVTAS TIC EMOUEVEG EVVOLEC:

Ocpuokpaoia, Babuovounon, kAiuaka KeAoiou, amoAuto undsv, BgouUCUETOO

Na ouprAnpwoelg TIg AgEeic mou Aeimouv amd To TAPAKATW Keluevo 1ol WOTe oL TPOTACEIS TOU
TMEOKUMTOUV va &ival €moTnUoviKA 0pBEg:

Ta Oegpuduetpa eival Ta KATAANAD v YA TN UETENON TNGurrrrrrrrriren Ta 6egpuduetpa sival
.......................... dnAadn €xouv KA{uaka .. . H mo ouvnbiopévn eivat n KA{MAKA ... UTTAPXEL
KAl N KAMAKA e KAOWG KAl eoeeereereerrn KAUOKQ, TIOU XPENOLWOTIOE(TAL amd TOUG ETIOTNUOVEG.

Na Xapaktneioelg ue = TI¢ TPOTACEIC TO TIEPIEXOUEVO TV OTolwV eival emoTnuovikd opbd Kat ue
A autée Ttwv omoiwv eival emotnuovikd Aaveaougévo.

(a) Oha Tta OgpudueTpa mpgmel va €xouv uia KAluaka pétpnong. (B) OAa ta OgpuduUeTPA UTIOPOUV
va UETPNOOUV ula oroladnrnote Bepuokpaacia. (y) Ztnv KA(uaka KEABY dev umdpxouv apvnTikég Bep-
pokpaoieg. (5) Kdbe petaBolry Begpuokpacioc otnv kAipaka Kehoiou avtiotoixel otnv dla petafo-
A otnv KA{uaka KEABL.
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OepudtnTa: Mia pop@n evépyeiag - Mg petpdue T OgpudTnTa

4. Na oxnuatioslc TPOTACEIC XENOIMOTIOWVTAC TIG ETIOMEVES EVVOLEG:
BepudtnTa, evépyela, Ogpuokpaoia, OepuUlK 10opPOTIA, OPUIK emagn).

5. Na ouumAnpwoelg Tig A€Eelg mou Aelmouv amd To TMAPAKATW Keluevo €Tol woTe ol MPOTACElg Tou
TIPOKUTITOUV va eival eToTNUOVIKG 0pBEG: (a) OepudTNTa OVOMAZETAL N oeeeesersenre TIOU METAPEPETAL
andé owua .. OEPMUOKPATIAC O OWMA oo cooerseressersnee Otav ol Bgpuokpaciec Twv duo CWUATWY
....................... TOTE N corrcrereiere. EVEPYELAG eorsrrrsrrin. Ol OEPUOKPACIEG TWV OWUATWV EVAL o TOTE
Aéue OTL Ta cwuata PBplokovtal oe loopportia.

(B) H moodtNTA NG woerrmremresseren mou Xpeldletal ya va petaBAndel n Oegpuokpacia 1kg kdmowou UAL-
koU Katd 1°C OVOMAZETAL ..o BepudTnTa.

6. [Mola amd Ta mapakdtw @awvéueva eival duvatdv va Teplypa@olv Pe PETAPOPd OepudtnTtag: a. éva

notApl {eoTtd ydAa Kpuwvel mMAvw oTo TPAmédl B. maydkia Alwvouv péoa oe €va moThPL PE vePO.

Y. Ceotaivoupe Tta X€pla pag tpiBovtde ta peTa&l toug. . avauetyvUouue (eoTé ue KpUo vePO. €.

oBfvoupe pe TN youoAdoTixa kKal n youoAdoTixa eotaivetal Na SiKaloAoynoelg Tnv andvtnof oou.

Ocpuokpacia, OsppdTNTA Kal HIKPOKOOHOG

7. Na oxnuatioslg TMPOTACEIG XOENOLIOTIOIWVTAG TIG ETOUEVEG EVVOLIEG: OOUIKOG AlBog, udplo, kivnon
uopiwv agpiou Kalt oykog agpiou, Kivnon Ooukwv ABwv uypoU Kal oxnua uypou, E0WTEPIKN EVEP-
vela, kivnon Soulkwv AlBwv otepgoU

8. Na ouumAnpwoelg TI¢ AgEeic mou As(mouv amd TO TAPAKATW KE(UEVO £TOL WOTE Ol TPOTACEIG TIOU
TPOKUTITOUV va eival €MmoTNUOVIKA 0pBEg:

a. Auo oluata RPIlOKOVTAL OF OEPUIKA eeeeecoeeeees OTAV EXOUV {0EQ mmrreerrsrens Téte ot doukol Ai-
00l TOU EVOC EXOUV (Bl oeeeeresseeensssies evépyela PE Toug SouikoUg AlBoug Tou AANOU Kal 1 META-
(o]0 1o UNEG_G_—— otauatd.

B. H ouvoAhkA KvNTIKA evépyela Tou £xouv ol douikol AlBol esvée owpatog Adyw Tng ATAKTING
KIVNONG TOUG OVOUAZETAL .oereveeecrree evépyela. H Oegpuokpaoia evog owpatog eEaptdrtal pévo amod
101V eVEPYEID TWV OOUIKOV Tou AlBwv.

Y. H KWNTIKA KAt N SUVAUIKY coeeeeeeeeeenneee ToU €X0ouvV OUVOAIKA ot douikoi AlBol emeldn KIVOUVTAL .eevcceeeeee
KAl ETEON AOKOUVTAL ooeeeoeeeeeeeeeneeseereenee METAEU TOUQ OVOMUAZETAL eooooeeeceeee EVEPYEID TOU OWUATOG.

9. 3Tg mpoTdoelg TOU aKOAouBoUv va KUKA®WOEG TO YPAUUA/YPAUUATA TOU avTloTolxoUuv oTn
OWOTH/OWOTEG amavtioelg. Tekunplwoe TIC €MAOYEG OOu.

OepUIK) evépyeld evOC OWUATOG:

. eEaptdrat pévo amd ™n pala ToU OWUATOG.

. eEaptdrat pévo amd Tn OepuoKpacia TOU CWUATOG.

. eEaptdrat 1éco amd TN pala oo kal and TN OepuoKPacia TOU OWUATOC.
. dev eEaptdrtal oute amd tn udla, oute amd Tn OepPUOKPACIA TOU OWUATOC.

< W o T

10. Na xapaktnpioslg pe = TIG TPOTACEIG TO TEPIEXOUEVO TWV OMOiwV eival €mMOTNUOVIKA OwoTé Kal
pe A autég twv omoiwv eival emoTtnuovikd Aaveaougvo:

a. H Bepuokpacia svdog owuatog dev eEaptdrtat and Tt pdla Tou.

B. H Oepukn evépyela evég ocwuatog dev gEaptdrat amd ™ uéla Tou.

y. Eva owua xaunAng Ospuokpaciag sivar duvatdv va meplkAeiel meploodTepn OepUIKn evépyela
arnd éva Ao uynAdtepnc.

8. H Ogpudmra uetapgpetal mAvioTe amd &va owua UEYAAUTEPNG OEPUIKNG EVEPYELAG TPOG €va
owua MIKPOTEPNC.

e. O mpwtog OepPuOSUVAUIKOG VOUOG eKPPAZEL TNV apxn dlaTnENong Tng £VEPYELAG.

oT. Mia BgpUIK pNXAvV UETATPETEL TN UNXAVIK EvEPYEld Ot OgpudTNTA.

¢. Meta&l duo ocwudtwy autd Tou Exel TN peyaAltepn Ospuokpacia €xel kal tn peyalutepn Ogp-
UK evépyela.
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11.

12.

n. H uetapopd Ogpudtntag o éva owua mpokaAel yevikd avEnon Tng €0WTEPIKAG TOU EVEPYELQG.

OcpuIkR S100TOAR KAl OUCTOAR
Na oxnuatioelc MPOTACEIC XPENOWOTIOWVTAG TIC ETIOUEVEG EVVOLEC:
Bepuikn) d1aoToAn, OpuIKl) CUOTOAN, Yoauuikn SlaoTOAN, OlaoToAR OyKOU.

Na ouumAnpwoelg TI¢ AEEslc mou As(mouv amd To TMAPAKATW Ke(UEVO £TOL WOTE Ol TPOTACEIG TIOU
TMEOKUMTOUV va eival €rmoTnUovikA 0pBEg:

OAha oxeddv Ta owuata tav BepUAiVOVTAL weeeccseee , ONAadf 0 OYKOG TOUG ... , EVW otav Yuxo-
1V (o [ER—— ] 07 No o) o IR 0 OYKOG TOUG. Ta UYPA SLACTEANOVTAL ooervereressresrsre and Ta oTe-
ped. To vepd Stav Bepuaivetal PeTAEU TwV 0 °C KAl TWV 4 °C e

» Epdppoos TIC YVWOEIC OOU Kal YPAYPe TEKHNPIWHEVEC ATTAVTAOEIC OTIC £PWTAOEIC TIOU AKOAouBouv:
OcpuducTpa Kal PETPNOn Ocppokpaciac

Me dedopévo GTL ol Bepuokpaoieq YUENG Tou owvormvelpatoq eival —114 °C kat Tou udpapyUpou -39
°C Kat 4Tt UMdPXouV NAEKTPIKGE BePUCUETPA TIOU WETPOUV Beppokpacieg amé —-260 °C uéxpt 1600 °C, T
£idoug BepudueTPO Ba XPENOWOTIOINCEIG VIO VA HUETPNOEIS:

. TN Oegpuokpacia Tou eowTeplkoU Tou Yuyeiou
™™ Ogpuokpacia Tou owuatdc oou
™n Oegpuokpacia e GASyag evog oripTou

o< ™o

™n Oepuokpaocia otov B. Moo

€. Tn Ogpuokpaocia o €vav kKA{Bavo

O/H kabnynthg/tpla avépepe otnv TAEN 0Tl N Bgpuokpacia oto eowTepikd Tou HAlou eival 20.000.000

Babuol.

a. O Z4BRag pwtdel av n Twn auth avtiotoxel oe kAluaka Keholou 1 KEABW. Mowa eivalt n amnd-
VTNOoN TOU Kaénynth;

B. @a eixe onuacia av n TR avrtiotolxouoe oe kAl{uaka Kelolou 1 dapevdrt;

Mia nuépa, oTic 12 to ueonuépl, N Oepuokpacia otnv Mdtpa ftav 310 K, otov Bého 35 °C kat otnv
EpuourioAn g ZUpou 100 F. Se mowa moAn n Ogpuokpacia Atav uPgnAdTtepn KAl Ot TOlA XAUNAO-
Ttepn; Na Sikalohoyhoelg tnv andvtnorn oou.

MNati otnv kAfuaka KeABlv dev umdpxouv apvnTIKEQ TIUEG OEPUOKPACLWY;

Mowa sivat n ukESTEEN T TG KAluakag Keholou, mola tng dapevAlt Kat mowa NG KAMaKag
KENBLY;

OcpudtnTa: Mia pop@n evépyeiac - Mwe petpdue T OgpudTnTa

Na yapaktnplosig pye S TIGC TPOTACEIC TO TEPIEXOMEVO TWV OTMOiwV elval EMOTNUOVIKA OwoTd Kal
pe A autég Twv omoiwv eival emoTtnuovikd Aaveacugvo:

H Ogpudtnta mou armatteitat ya Tn PeTaBoAn Tng Oepuokpaciag evog

owuatog eEaptdrtal amd: (a) TV apxlkn Oepuokpacia Ttou ocwuatog, (B) o 50 g

N METABOAN NG Ogpuokpaciag Tou owuatog, (y) To £idog Ttou UAkoU W 40- puey

TOU OoWUaTtog, (8) Ttov TPdrmo O€puavong. é 30

A6 TIC UETPNOEIG TNC Oepuokpaciag dUo owudTwy, Ta oroia QpEpaue oe g 20- R

BEPUIKY €MAPY, KATAoKeudoaue To dmAavé dldypauua, mou deixvel v & 10- SEiEB

€EENEN TNG Bepuokpaciag KABE oWUATOG. € OO0 XPOVIKO SIAoTNUa €Xou- T i

ue petapopd Oepudtnrac; Amd Mmoo owua UeTagépeTal BepudtnTa Oe 123 43585
Xpovog oe Aemrd

ToLO;

Ocpuokpacia, OsppdTNTA Kal HIKPOKOOHOG

Moleg dlapopég mapoucidlouv ta oteped, uypd Kal agpla ot OXEON UE TO OXNAMA Kal Tov OYKo
TOUug Ot oplouEvn Oepuokpacia; Mwg ouvdéovtal AUTEG Ol dlAPOPEG ME TOV TPOTO Kivnong Twv
doukv ABwv oe KABe katdotaon NG UANG

137
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9. Eivat duvatdv n Oepuik evépyela piag moodtntag (eotou vepou va eival uikpdtepn amd tn Ogp-
MIKA evépyela uag AAANgG moodtntag kKpuou vepou; Na attiohoyioesig tnv droyn oou.
10. e mola katdotaon Ppioketar éva cwua dtav ot douikol AiBol Tou Kivouvtat:
a. EAelbBepa.
B. Muotpolv o évag mdvw otov AAAo.
y. TahavtwvovTtal yUpw amd OUYKEKPIUEVN Ogon.

OcpuIKR S100TOAR KOl OUCTOAR

11. Na Xapaktnpioelg ue = TIC MPOTACEIC TO TIEPIEXOUEVO TWV OmMoiwv eival emoTtnUovikd opOd Kal ue
A autée Twv omoiwv eival emoTtnuovikA Aaveaougvo.

i. Katd tn Ogpuiki) SlacTtolf} evdg oluatog ot douikol AiBol Tou:
a. Kwouvtat Ao kat mo évrova.
B. Armopakpuvovtal peTagl Toug.
y. AlaoTtéN\ovTtat
3. MNMAnowdlouv peta&y Toug.
ii. Katd ™ Ogpuikn dlaoToAf) evde otepsol N uypoU OWUATOG N WETABOAN TOu OYKOU TOu:
. EEaptdrat puévo amd t petaBoAn tng Oepuokpaciag.
Eivat avdhoyn pe TOV apXIKO OYKO TOU OWUATOG.
E€aptdtat andé to UAKKS TOU OCWUATOC.

ii. a. OAa ta owpata otav OgpuavOolv StacTEANOvVTAL

® o9 < ® Q2

AUo psTallikég pdBRdol Tou €xouv (oa pAKn oe Kdmowa Oepuokpacia 6, 6a eEakoAoubouv va
gxouv (0a pNkn kat oe omoladArote AAAn Oepuokpaaia.

Ot KOINOTNTEG N Ol OTéC evdg owuatog Ot dlaoctéNovtal dtav autd Bepuaiverat.

o1 <

. Fevikd, éva uypd dlaoTéAeTal TIEPLOOOTEPO ATIO TO JOXE(O TIOU TO TEPLEXEL
e. Ao uypd mou €xouv {ooug dykoug oe Kdmola Ogpuokpacia 6, Ba €xouv (coug Aykoug Kalt
oe omoladnmote AAAn Oegpuokpaacia.

oT. H udla evég uypol auEdvetat dtav 1o Uypd SlaoTENAETAL

12. Mia peTalky peTpoTalvia Baduovoundnke dtav n Bepupokpacia tne Hrav 20 °C. Av xonotdornomBel
yla pgtpnon pnkoug ot AAAn Oegpuokpacia, To armotéleoua Tng METEnong dev sival akpiBég. Martk;

13. TomobfeTolue dladoxikd oe pa uyapld 2 Aitpa vepol Bepuokpaciag 4°C kat 2 Aftpa vepou 0 °C.
Se mola mepimtwon n vdelEn g Juyapldg eival peyaAltepn Kal ylati

14. Mg petaBdA\eTal o OyKog ulag oplouévng palag vepou, 6tav n Bepuokpacia tou aufdvetatr and
Toug 0°C éwg Toug 4°C; Mola elval n OuVEMeld TOU QAVOUEVOU QUTOU OTn METABOAA TNG TMUKVO-
TNTAg TOU vepou; Tekunpiwos tnv damoyn oou.

15. Mia petaAAkf) o@aipa UONG Tou priopel va diépxetal péoa amd €vav peTaAlké SakTtulo. Tt Ba
ouuBel av: (a) Bepudvoupe T oeaipa, (B) Bepudvouue Tov daktUAlo, (Y) Bepudvouue eElcou kat ta
dUo;

ONON.WAKO

OgpuoKpacia Kal uEtpnon OsppoTnTAG
1. Na peTaTpéPelg TIG TMAPAKATW eosppomaoisq and v kAjuaka Kelolou oTig kAiuakeg dapevait kat KEABLv:
a. Bgpuokpaocia dwuatiou 20 C

B. Bepuokpacia kataguktn -20 °C
y. {eoTh uépa Tou kahokaiptoU 35 °C
5. kpUa pépa Tou Xewwva -3°C

B 035
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2. Amd to diktuo Tou EBvikoUu Aotepookomeiou AONVWOV kataypdenkav katd tn 18n AskeuBpiou kat
v 7n AuyoUoTou 1995, ot mapakdtw Oepuokpacieq (oe °C):

Na urmoloyioelg ™ dlapopd WETAEU Oeplvig Kal Xelueplviig Bspuokpaciag yia kdOe moAn.

AEK AYT AEK AYT
Aérva 7 36 Osooahovikn 3 30
Kahaudta 9 34 Neupokdt -2 26
HodkAelo 10 34 Kopomvh 2 29
P6d0g 9 31 OAwpva —1 28
Aypivio 8 29 ANupdg 4 31
lwdvviva 4 29 Aapia 7 35

OcppdtnTa: Mia pop@n evépyeiac - NMwe petpdue T OcpudTnTa
3. 'Evag ueTtaAAikdg KUAVOpog udlag 0.5kg amoppopd Ogpudétnra 500j kat n Oepuokpacia auvEdvetal
and toug 20°C otoug 30°C. Na urnoloyioelq v &bk OepudTnTa TOU HETAAOU.
4. ‘Evag odepéviog KUBog udlag 0.2 kg Bploketal oe Ogpuikn ooppoTia ue
vepd Tou Bpdlel. XTn OUVEXELQ:

a. Tov TomobeTolpe oTo mepBdAov evég Swuatiou Bepuokpaciag 20°C
péxplg dtou va otabepotoindel n Bepuokpacia Tou kUBou. Mdon Oegpud-
™Ta PeTapépetal and Tov KUBo mpog To mepBANNoy; MNa tnv TR TNg
eldIKNG BepudTnTag TOu OWNPoU Ba xpEnowomnooele to didypauua 6.1
Tou BiRAlou cou.

B. Tov BubiZoupe oe povwuévo doxelo pe vepd apxikig Bepuokpaociag 0°C.
MapatnpouUue OTt TeEAKA 1 Oepuokpacia Kat Twv duo owuATwv (vepou
Kal kUBou) otaBeporoteitar otoug 20°C. Ané ta mapandvw dedouéva, @
uropeig va urmoloyioslg T pdla Tou vepoU ToU TEPLEXETAL OTO SOXE(O;

5. 2To epyacTAPLO TNG (QUOIKNAG TMPAYUATOMONOAUE TNV TMaPakdtw dpactneldtnta: e éva doxeio Pyrex
Béhaue 1kg vepd kal To TOomoOeTHOAue MdAvw amd tnv eotia Bgpuavong. Kdbe 2 Aemtd AauBdva-
pEe TN Ogpuokpacia Tou vepoU TNV omoid KATaXWENOoAue Oe Tivaka PeTpnoswv. Me Bdon TIg TuEQ
TOU TIVAKQA, KATAOKEUAOAUE TO TAPAKATW JSlAYPAUUa.

XpNOoOoToLWVTAg T,G 5850Hé\,/0 arné 1o didypauua, and- 40(%)

VINoe OTIC TAPAKAT®W £PWTACEIC:

a. Mowa eival n apxikn Oepuokpacia Tou uypou; 80

B. Mowa eivat n Ogpuokpacia Tou uypoU uetd amd 4 60
min 6€puavong;

Y. Méoo uetaBAnONke 1 Oepuokpacia Tou uypoU UETA 40
arnd 6 min 6gpuavong; 20

. . . . . . t (min
0. Méon OepudtnTa HETAPEPONKE OTO VEPO HETA amd ( ;

6 min Bépuavong; 2 4 6 8 10 12 14
6. e eotia Ogpuavong TomodeToUUE dOXE(O TIOU TIEPLEXEL
2.000 gr vepd apxikig Bepuokpaciag 20°C. Av yvwpilouue 6Tl katd T Oéppavon oto vepd HeTa-
PEPONKe Bepudnta 42.000 J, va uroloyioeg:

a. Tnv adénon ™ng Oepuokpaciac Tou vepou.
B. Tn Oepuokpacia Ttou vepoU ueTd Tn Opuavon. Ma tnv T g edlkng OgpudTnTag TOU Ve-
poU, Ba xpnotuorooelg To didypauua 61 tou BRAlou ocou.
7. S¢ éva povwpévo mMoTAPL Tou meptéxel 100 gr vepd Oepuokpaciag 30°C mpooBétoupe 200 gr vepd
Bepuokpaciag 90°C. Na umnohoyioelq Tnv Ty Tng Bepuokpaciag oty onoia Ba otabepomomndel N
EvOelEN Tou OgpuopgTpou Tou eival BublopEvo OTO TOTNPL
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8. Imnv (Ba eotia Bépuavong Bepuaivoups Tautdxpova duo uypd A | 480
kat B. Ta duo uypd éxouv tnv Ba pdla. >to didypauua mapt- 24 Al |/1B|
otdvetal n peTaBoAR TNG Oepuokpaciag Twv dUo UYpwv Ot ouvdp-
TNon Pe TNV mpoo@epduevn Bepudtra. Bdhe oe kUkAo 1O Ypdu-
Ma TIOU KaTtd Tnv Armoyn oou avTIoTOIXEl OTn owoTh EKPPAon Yid

TIC edIKES BepudtnTeg TwV duo uypwv A kat B.

(@) ca>cg (B) ca<cg (Y) ca=cg

16

Q (cal)
400 800 1200 g

OepuIkR S100TOAR KAl OUCTOAR

9. M petal\ki pdRdog, dtav n Bepuokpacia g eivar 0°C, éxel pikog 10 m. AuEdvoupe T Ogpuo-
kpaoia Tng pdRdou amé Toug 0°C oToug 200°C, omdte emunkdvetal Katd 18 mm. Ané Tt UAKS eivat
duvatd va eival kataokeuaouévn auth n pdRdog; Xpnowomoinoe to didypauua 6.2,

10. M owdepévia pdRdog €xel unkog 115m otoug 22°C. Méoo Oa eival To pAKog Tng, av tn Oepud-
vouue otoug 1221°C, kovtd oTn Bepuokpacia mou Mvey

11. ‘Eva avolktd aAloupivévio kouti €xet dyko 354 ml kat eival teAeiwg ysudto pe vepd, dtav Bpioke-
Tal ot Bepuokpacia Tou Yuyeiou (4°C). To Bydloupe amd To Yuyelo kat To TomoBetolue TAV®
oe éva tpaméll. Otav emotpspoupe UoTePA aAMO UEYANO XPOVIKO Sl1AoTNUA, TApATNEOUUE UId TIO0O-
™TTta uypoU mdvw oto Teaméll MNdg 6a urmopoloec va epunvelosic auth TNV mapathonon; Av n
Bepuokpacia mou emkpatel oto dwpdTio eivar 34°C, va unoAoyioelq: (a) Tov Gyko Tou KouTioy, (B)
Tov OyKo TOou vepou, (y) Tnv moodtnta Tou vepoU Tou XUONKe.

12. Mia de&apevn mepiExel 15.000 Aftpa Bevlivng. Mowa eival n avénon tou dykou T Bevlivng, av n
Bepuokpacia ™g avéBel katd 15°C; (Xpnowomnomoe to Sidypauua 6.4).

NEPIAHWH

(] H avtikeevikn PETpnon tng Oepuokpaciag esvédg owuatog yivetar pe ta KatdAAnAa Jdpyava: Ta
OepudueTPa.

] OepudtnTa eivat n evépyela mou UETAPEPETAL AOYyw OSlapopds Oepuokpaciag. Metapépetal amd To
oWUa MEYAAUTEPNG OepupoKpaOiag TPOG TO OWUA MIKPOTEPNG Oepuokpaciag. H petagopd Ogpud-
TnTtag otapatd dtav eElowvovTtal ol BEpUoKPAOieEg Twv Suo CWUATWV (BepUIkn toopportia). H Bgpud-
TNTA Tou peTapépetal oe éva onua eEaptdtal and tn pdla tou, To £({®0¢ Tou UAIKOU Kal TN META-
BoAn tng Oepuokpaciog.

) H UAn amoteAeitat and tuxaia Kivoupevoug doptkoug AiBouc. H Bgpuokpacia evdg owuatog eEap-
Tdtat andé TNV KIVNTIKA eVEPYEId TWV SOMIKWV Tou ABwv. H Bepuiki evépyela evog owuatog eival
TO GOpOoIoUA TWV KIVNTIKWV EVEPYEIWV TWV SOMIKWV ABwv. Ot dopikol AiBol €xouv Kal SUVAUIKY EVEP-
vela. Eowteplkil evépyela eival 1 OUVOAIKY) KIVNTIKA KAl SUVAUIKA EVEPYELA TWV OOMIKWV ABwv.

] MetaBoAfl tng Oepuokpaciag mpokalel YETABOA Twv SlA0TACEWV TwV OwUdTwv. H uetaBoAn Tou
uMNKOUG N Tou Oykou eivat avdhoyn upe Tn METABOAN NG Oepuokpaciag Kat Ye TO aPXIKO UAKOG N
ME TOV apXIKO OyKo Kal gEaptdrtal amd To UAIKO.

[ Katd ™ 6gpuikn dlaoToAnl au&dveTal n amoéoTaon METAEU TwV JOuIKWV ABwv.

BAZIKOI OPOI
Oepuokpacia OepudtnTa OepuIK SLAOTOAN
OEPUOUETPIKEG KAUAKES OepuIkn LlooppoTiia Aoukoi Aot
OepuIkn evépyELa




Mia pikph toTopia |

0 kupio¢ Kwotag givar aypotng oto MnAlo, €xel €va MOAU peydAo KTNpa pe
pnAigg. KaBe Bpadu akouer to deATio KaipoU MPOKEIPEVOU VA TIPOYPAUHATICE]
TIG €PYacieg¢ Tng emopevng npépag. Mia avoiidatikn pépa n mpoBAeyn 1Tng
HETEWPOAOYIKNG uUMNpesiag ntav Ot to emopevo Bpadu n Oeppokpacia otnv
nepioxn Oa éme@te pepikous BaBpoug kdtw amoé to pndév (0°C).

Auto TOV KOIpO 01 TEPIOGOTEPEG AMO TIC PnAIEC Tou Kupiou Kwota ntav
YEPATEG and pmoupmoukia, ta omoia Bpiokovtav oe kivbuvo £€aitiag Ttou mpo-
BAemopevou mayetou. 0 kupro¢ Kwmotag yia va MPOOTATEWPE! TA PMOUPTIOUKIA
amod TNV KATACTPOPN KAl EMOPEVWG KAl TNV MOPAYWYN TOU amoé pnAa, pavti-
oc ta H6&vdpa tou pe vepo.

Mg molov TpoOMo TO pavriopd Twv HEvOPpWV MPOOCTATEUEI TA PMOUUTIOUKIA aTTO
TOV Mayeto;

Ito kE@AAaio auto:

0a YVwpioEIG TIC TPEIG KATACTACEIG TNG UANG oTEPEN, uypn KA1 agpia Kabwg
K01 WG N Hia HPmopei va petatpanei otnv aAAn. Oa ouvdéoeig TIG aAdayEg
Katdotaong tnG UAnGg pe tn Ogppotnta Kar th Oeppokpacia. Oa padeig nag
TPOKAAOUVTAl AUTEG 01 PETABOAEG KA1 MWG €PUNVEUOVTAl HIKPOGKOTIKA.
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H OEPMOTHTA MNPOKAAEI METABOAEZ

To Xeluwva Xlovilel KUPIwg OTIG OPEWVEG TIEPIOXEG TNG XWPEAG
pag (eéva 7.1). Av n Begpuokpaocia eival «kATw amnd To unNdsvs,
To XWvi maywvel. Tnv dvolEn Tta xiévia Alvouv Kal Tta ToTtd-
pa tpogodotouvtal pe peydheg moodtnteg vepou. Meupillouus ue
vepd TIC mayoBrikeg kal TIC Tomobetolue oto Yuyeio, omdte
naipvoupe maydkia. O mdyoq eivat vepd oe oteped katdotaon.

Otav kdvoupe umdavio pe leotd vepd o éva Aoutpd, O Ka-

BpEPTNC Tou BoAwvel. Amd To vepd mapdyovtal atuoi, ot udpa-

o ) Emévg zy THOl. O KaBpPEpTNne €xel mkpdTePn Bepuokpaocia and toug udpa-

To yiow eivat vepo o¢ 0Teped kardotaon. TUOUG TIOU METATPEMOVTAL O otayovidla otnv ermedveld Tou.

Ot udpatuol sivat vepd oe aépla katdotaon. Me mnapduolo

TPéMo and Toug UudPATMOUC TIOU UTIAPXOUV OTOV agpa, Onul-
oupyeital n dpoaotd, n opixAn kalt ta olvvepa.

Ot tpelg ouvndlopéveg kataotdoslg g UANG eivat n ote-
pen, N uypn kat n agpa (ekdéva 7.2). H katdotaon g UANG
evée owpatog eivat duvatév va alAdGEel Eva oteped owua
uropel va upetatpariel o uypd kat avtiotpopa N éva uypd
owua oe agplo Kal avtiotpopa. ¢ mpokalouvral autég ol
aAAaygc Kal mwG gpunvelovtal UIKOOOKOTIKd; ¥ autd TO Ke-
pdhato 6a Solue 4Tt ol alhayég katdotaong TNg UANG
oxetiCovtal ue TN Oegpuokpacia kat Tn Ogpudtnta.

Eikova 7.2.
X qut T @wToypapia avanaploTwvTal ol TPEIC KATAOTd-
el Tou vepoU. Sty adpia kardotaom, o udpatuol eivat 71 AAM\ayéc KatdoTaong kai OgppoTnta
dlaomapuvol  OoTov @gpa Kal elval adpatol, uEXp! va
OUUTUKVWAOUV.
Xpbvog  @epiokpacia TnEn-ngn
OERMIr oe C TomoBeTolpue Tpwpéva maydkia o éva Soxelo kal péoa oe
, g ? :g autd BubiCouue €va BepudusTtpo Kat To Tomobetolue ot eo0Tia
5 4 0épuavong (sikdéva 7.3). H Bgpuokpacia tou mdyou apxilet va
3 0 auEdvetatl. Otav @Bdoel otoug 0 °C, Téte o mdyog apxilel va
4 0 Mwvel, ondte eugaviletal kat vepd péoa oto mothpl Mapa-
5 0 TneoUue OTL péxpl va Awoest 6Aog o mdyog, n OcpuoKkpacia
;3 g Tou peiyparog vepoU-ndyou Siatnpeitar otabepny otoug 0 °C.
8 1 H @gpuokpaocia auth ovoudletal Bspuokpacia TAENG Tou mdyou.
9 2 MO Awoel dhog o mdyog, n Begpuokpacia tou vepou apxilel
10 3 va auvgdvetal
Eikéva 73, Tomobetolue Eva 60)§sfo ue vepd péoa oe pa Aekdvn pe
Ka® 6An ) Sidokeia g THENG N Beouokpaoia datnosirar  TAYO Beppokpaociag —10 C (ewdva 7.4). Mapatnpodue 6tL n Gep-
oTadepn. pokpacia Tou vepoU pewwdvetal Otav ¢Bdoet otoug 0 °C, To



KE®AANAIO 7 AANATEZ KATAZTAZHZ

vepd apxilel va yivetalr oteped, dnAadf mndyoc. Auth n Oep-
pokpaoia diatnpeital otadepn uExpL va yivel ndyog 6Ao To
vepd. Tnv ovoudloupe Oeppokpacia mMAENG Tou vepou.
evikd, ovoudloupe TAEN TO PAIVOPEVO TNG UETATPOTNG £VOQ
otgpeoU Og UYPO, VW TNG METATPOTMAG TOU uypoU Og OTe-
ped, mAEn. Katd 1 dudpkela ™G THENG N TG TNAENG
ouvutidpxouv kat ot duo kataotdoelg (pdoelg) ™G UANG: 1
oteped Kat n uypn. Amé Ta mepduata mou meptypdyaus,
npokumtel 0Tl 1 Oeppokpacia THENG TOU VEPOU OUMTITITEL UE
™ Oeppokpaocia mENG. To B0 oupPBaivel kat pe ta ANAa
owuata. Kdbe kabapd ocwua €xel Tn SIKA Tou Bgpuokpacia
TAENG/MAENG, Tou Xapaktneilel To UAkd Tou owuatoc. Eival,
Onweg Aéue, ula QuUOIK) oTabepd TOU UAIKOU TOU OWUATOC.

Bpaouoc-Yyponoinon

MepiCoupe éva yudAvo doxeio vepd, to Tomobetolus mAvw
arnd pia eotia Ogpuavong kat kataypdgouuse T Ogpuokpacia
Tou (skdva 7.5). Tuyxpdvwg mapatnpouue T ouuBaivel uyéoa
oto doxelo. Apxikd n Bepuokpacia Tou vepoU auEdvetal Kal
napdyovtatr udpatuol pe apyd pubud amd tnv srupdvela Tou
vepoU. Otav 1 Oeppokpacia @Odoet toug 100 °C, ekdnAdveTal
oto vepd uia évrtovn avatapaxn. Ot udpatuol mapdyovtal ypn-
yopa Kat oxnuatiCouv ueydAeg @uoalideg oe Oho TOV OYKO
Tou vepou. To vepd Bpdlel. Katd tn didpkela tou PBpacuou
ouvutidpxouv N uypn Kat n agpla katdotaon. Ze 6An Tn S1dp-
Kela Tou Bpacpou n Ocppokpacia diarnpeitar otadeprn Kat
v ovoudlouue Oegpuokpacia Ppacupol. Kdbe uypd Bpdlel,
aA\d oe dlaQopeTik Bepuokpacia. H Bgpuokpacia Bpaouou
elval wa @Quolkf otabepd Twv KABAPWY CWUATWV.

To avtiotTpopo @aiwvdusvo Tou Bpaouol Aéystal uyporoinon.
Ot udpaTpol uypotmoloUvtal otoug 100 °C, dnhadf ot Oepuo-
kKpaoia {on pe ™ Ogpuokpacia Bpaouou.

Katd tnv mén, tnv mnén, to Boacud kat tnv uyporomnon n
katdotaon Twv owudtwv aAldlel. AuTéc ot ah\aygg ovoud-
Covtal aAhayéc kardoTaong.

OspuoTnNTa TNENC KOl BPACLOU

‘Eva koppdtt mdyou Advel, dtav sktebel oe miepBdAhov
uPnAdtepng Bepuokpaociag, yia mapddsiyua otov agpa. TOTe,
Oepudmra petapépstal and Tov agpa oTtov mdyo. Avtibetaq,
Katd tnv mEn petaggpetal Bepudtnta and to vepd TPOS TO
nepBAAOV TOU.

Mevikd, étav BepudtnTa PETAPEPETAL O €va OTEPED OWHA
(yia mapddetyua otav to Ogpuaivouue pe évav AUxvo), n Oep-
pokpacoia Tou owupatog auEdvetal PEXPL va ¢tdost otn Oep-
uokpaoia THENG. Tdte 1o owpa TAKETAl (AWVEL), evid n Bep-
uoKpaoia Tou mapauével oTadepr), uEXPL va upetatparel eEo-
AokAfipou og uypd. Otav Bgpudtnta petapépetal and sva uypd
npog To TepPBEAov Tou (yia mapddetyua, dtav autd Ppioke-
Tal yéoa og évav Katayuktn), n Ogpuokpacia Tou uypoU eAAT-
Twvetal uéxpl va ¢Tdostl otn Bgpuokpacia mHENg. Tdte 1o uypPd
otgpeoroteitat (MMlel), evw n Ogpuokpacia Tou dlatnpsitat
otabepn péExpl va petatpansl €€ oAokANpou Ot OTEPED.

-10°C

Xpovog Ogppokpaaia
ge min oe °C
0 15
1 9
2 3
8 0
4 0
5 0
6 0
7 0
8 —

9 -2
10 -3
Eikéva 74.

Je 0An ™ OSidokeia ¢ mAgng n Bepuokpacia datnoelTat
otabepr. H Bepuokpaoia miEnc ouuminTel e T Hepuokoa-

oia THENG.

Xpdvog
0e min

N o o WD = o

Ogppokpaocia

oe °C
25
43
61
79
9
100
100
100

Eikova 7.5.
3¢ 6An ™ Sidokeia Tou Boaouoy n Bepuokpacia dlatnoei-

Tar otadeon.
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Eikova 7.6.
(a) Katd t &idokeia e tENG Tou mdyou, UETAQEPETAL
Ospuotnra ané ™ @Adya otov ndyo. Ouwg n Bepuokpacia
Tou mdyou mapauéver otabeon. (B) Kard ™ didokeia Tou
Boacuou Tou vepou, UeTapEpeTal Beoudtnta and m PAGya
oto vepd. Ouwe n Bepuokpacia Tou vepoU Mapauevel ota-

Otav og éva uypd petagépetal Bgpudra (yia mapddety-
ua, dtav 1o Bgpuaivoups pe évav AUxvo), n Oepuokpacia Tou
uypoU au&dvetal péxpt va ¢@Tdoel otn Ogpuokpacia Bpacuou.
Téte, To UYPS HeTATPEMETAL O AEPLO, EVA N BgpuoKpacia Tou
Ka® OAn tn dldpKeEla TNG METATPOTNG Tapauével otadepn.
AvtiOgtwg, 6tav amd éva agplo petapspsTal OepudnTa mMPEOC
To TepBAAOY, N Bepuokpacia Tou aspiou APXIKA MEWWVETAL
Otav yivel {on pye ™ Ogpuokpacia Bpaouoy, apxilel va uypo-
rnoleital, n Oepuokpacia Tou mapauével otabepr], evw) Oepuod-
™ta eEakolouBel va peta@épsTtal mpog To mePIRBAAAOV.

levikd, 6tav Bgpudmra petagépetal oe éva oteped N uypod
owua, xwpic va aA\dlel n katdotaon Tou, TOTE N BepuoKpa-
ola Tou owuatog auEdvetal Katd tn didpkela Suwg Tng TH-
&Eng N tou Bpacupou n Begpuokpacia diatnpeitar otabepr av
Kal 0To owua peTagépetal Bgpudtnta (skéva 7.6). H Begpud-
TNTA TOU METAPEPETAL O €va OTePed OWMa Katd Tnv ThREN
Tou, eivat avdhoyn ™g pdlag Tou owpatog Kat eEaptdral and
TO0 UAIKKO amnd To ormoio amoTteAsital To owua:

Q= L-|--m

érou Q eivat n ouvolhikn oodtnta OgpudTNTAC TOU PETAPE-
pETAL OTO OWUA Yya va petatparei 6An n pdla tou m oe
uypo (dlag Bgpuokpaciag. To Ly ovoudletar Aaveédvouoa
OepudTnTa TAENG Kal eEaptdTtal amd 1o UAKG. To Ly ekoppd-
Cet v moodTnTa OepudTNTAg TOU amalTe(Tal yia Tnv mARen
TENn 1 kg amdé to UAIKO.

Avtiotolxa, n moodtnta g OepudTNTAG TIOU METAPEPETAL
oe éva uypd owpa katd to Bpaocud, sivar avdloyn g upalag
TOoUu owpatoc Kal eEaptdral and 10 UAKKS and To orolo aro-
Tehe(tal 10 owua:

Q = LB'm

o6rou Q elvat n ouvoAlkn moodtnTa OepudTNTAG TOU META-
(PEPETAL OTO OWUA Yla va petatpansl 6An n udla tou m oe
aéplo Blag Oepuokpaciag. To Lg ovoudletalr Aavedvouoa
OcppdéTnTa Bpaocpou kat eEaptdrat ard to UAKO. To Lg ek-
Ppdlel tnv moodéotnTa OepudtnTag TOU anarteital yia v

Oeon.
o m\nen e€agpwon 1kg and to UAKO.
Stov mivaka 7.1 avaggpovtal ol Begpuokpaciec kat ot Aav-
0dvouoeg BepudtnTeg THENG Kal BPacuol dLAPopwv UNKOV.
MINAKAZ 7.1.
OEPMOKPAZIEZ KAl AANOANOYZEZ OEPMOTHTEX TH=HZ-BPAZMOY AIA®OPQN YAIKQN
YAiko Ocppokpacia THENG °C Ocppomra TENS (Ly) Ocpuokpaaia Bpaopod C O¢puokpacia Bpacpol (Lg)
10° J/kg A Jlgr 10° J/kg A Jlgr
‘HAto =270 523 —269 21
Atwto =210 255 —-196 201
OFuyovo =219 138 -183 213
Owdnveuua 114 104 78 854
Ydpdpyupog -39 18 357 272
Nepd 0 334 100 2256
MoAuBS0G 327 245 1750 87
Alouivio 660 90 2450 11400
Xpuoog 1063 64,5 2660 1578
XaAKGG 1083 134 1187 5070
BoAgpdpto 3370 5900
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EEdxvwon

Méoa o éva doxeio amnd mopoeAdvn Ogpuaivouus frua Kpu-
otdA\oug wdiou. Mapatnpolue STl TOo OTEPED WSO PETATPE-
netal arneubeiag oe agplo xwpig va mepdoel and v uypn
katdotaon.

Mepikd oTeped, dnwg Tto oteped dloEeidlo Tou dAvBpaka (&n-
pog mdyog) Kat ot KpUoTtahllol Tng vaeOaAivng, uetaBaivouv
areubeiag amd ™ oteped oy agpia katdotaon. Auth n
ueTaBoAn ovopdletal egdyxvwon. e Enpd mepiBdANov Kal e
€vTovn nNAlGKA akTvoBoAia To XWvt kat o mdyog ermiong
eEaxvwvovtal To avtibeto oupBaivel dtav udpatuoi Bpebolv
oe Yuxpd agpa, omdte oxnuatifetar oteped XidvL

Ta «okaAondrtia» TV UETABOAWV KATAOTAONG

ItV ekéva 7.9 maplotdvetal ypagikd n Oepupokpacia 1Kg
H,O (vepoU) apxikng Oepuokpaciag —10 °C oe ouvdptnon pe
™ OgpudTnTa mou petagspetal and 1o nepiPdAAov oe autd.
To didypauua arotele(tal and 5 SlaQOPETIKEG TEPLOXES.

Eikéva 7.7.
a. AUEnon g Oepuokpaociac Tou mdyou amd TNV ApXIKA O To la§5l0 ueraﬂa/t’vet ano ™ oteped OtV AEpla KatdaTaon.
= 10 °C oTn Oepuokpacia TAENG O; = 0°C. H Beppdtnra 10 Wolo efaxvaverat
rmou aroppopdrtat and Tov ndyo eivat ‘
PPOP Y MKOvige

0 HUAAS oy
Qr=c-m-(6r -6y 7

B. H Bgpuokpacia Tou pelypatog Tou uypoU vepoU Kal TOu
ndyou dlatnpeitat otabepry {on ue 61. Eival to okalomdrti
™g ™ENg. H Bgpudtra eivat ion pe T Bepudtnta TENG:

QT =m- LT

Y. H 6epuokpacia tou vepoU auEdvetal amnd 6; uéxpt tn Oegp-
uokpacia Bpaouoy 6. H Bepudtnta mou amoppopdrat amnd
To vepd sivat

Q,= Cv'm'(eﬁ_eT)

3. H Ogpuokpacia Tou pelynatog Ttou vepoU KAl TwV udpa-
THWV dlatneeitat otabepr) kat {on pe 6g Eival to okaho-
nétt Tou Bpacpol. H Bepudtta mou arnoppopd To vEPS
elval (on pye ™ Ogpudtnta Bpacuou:

€. H Bgpuokpacia Twv udpatuwv auEdvetal
Eikdva 7.8.
8epudTnTa (Kilojoule) [ToAAEG popég N Bepuokpaoia Tou agpa elvar peyaAutepn
21 355 3031 dtav yiovifet mapd Grav Awvouwv Ta xovia. Mmopeis va
eénynoeig yiari:
o
Q.
B
5
=1
g
°
§
< Eikova 7.9.
8sppoéTnTa (kilocalories) Ta okadondria Twv uetaPoAdv katdoTaong Tou VEPOU.
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Eikova 7.10.
2m Bepuokpacia ™ENG Tou mdyou o duvduelg uetTatl Twv
uopiwv Tou vepou e&acbevodv. O TEGMOG moU KivouvTal Ta
udpta aAAdeL.

Eikéva 7.11,
2m Bepuokpacia Boaouoy ot Suvdueq UETAEU Twv SOUKWY
AiBwv Tou oduaroc undevifovtal e anoTEAEOua va Kivouvat
e\eubepa.

Agpio

~ 2 Yypo
ZTEPEQ, . -

Eikova 7.12.
H aMayn kardotaong ouvodeletal kai ano uetaBoAn e
SOWTEIKIG EVEQYELAG.

- T

7.2 MikpooKoTIK HEAETN TWV aAAaywv KatdoTaong

MEeTaBoAn Tou TPOMNoU Kivhonc Twv SOUIKWV AiBwV

Mo¢ ouunepippovtar ot doutkol AiBol evéc otepeoU owua-
TOC OTAV UETAPEPETAl O AUTO OgpuUOTNTA;

ApXIKA n petagepduevn Bgpudtnta mpokalel avgnon Tng
Bepuokpaoiag, dNAadn NG KIWNTIKAG EVEPYEIAG TWV OOMIKWY
ABwv Tou ocwuatog. Emopévwe, ol TAOAQVTWOEIG TWV OOMIKWY
ABwv yivovtat 6ho kat To €vroveg. & oplougvn Oepuokpa-
ola, wotdoo, ol Tahavtwoelg eival T6oo EvToveg, WOTe Ol duvd-
MEG METAEU TwVv SoMKWV ABwv dev umopolv va Ta OUYKPEaA-
THoouv TAéov OTIg Bgoelg Toug (eikdva 7.10). Ot doukol Ai-
Bol apxiCouv va «yAlotpoUv» 0 €vag emdvw oTov AAAO Kal ol
METAEU TOug SuvAuElg MeEwdvovTal To oTeped yivetal uypd. H
avtiotpopn dadikacia ocuuBaivel katd tnv mEN.

Otav Bgpudtnta petagépetal oe €va uypod, apxikad augdve-
TAlL N KWNTIKA eVEPYEIA TWV SOMIKWY Tou ABwv, omdte ot Kivn-
oelg Toug Yivovtalr Ao kat mio €vroveg, n Ogpuokpacia Tou
uypoU autdvetal e oplouévn Bepuokpacia ol duvAauelg peTaty
TWV SOMIKWV ABwv dev umopoUv va TOUQ GUYKPATAOOUV KO-
vtd tov éva otov dAANo, omdte apxilouv va Kivouvtal gAeu-
Bepa: To uypd yivetal agplo (eikdva 7.11). Tdte, n aAAnAenidpa-
on MeTaEU Twv SouKwv ABwv €xel oxeddv undeviotei. H
avtiotpopn dladikacia ocuuBaivel katd tnv uyporonon.

Katd ™ &udpkelia g ™ENG N Tou Bpaouou, ot douikoi Ai-
ol Tou owuatog dlatnpouvtal avalloiwTtol. Ag Alwvouv Kat
dev g€agpwvovtal AnAWG pueTaBAAAeTaAl O TPOMOG TOU KIvouvTal
Kat aAAnAerudpouv.

MEeTOBOAN TNC ECWTEPIKNG EVEPYEINC

lMati katd t™ didpkela Twv aAdaywv katdotaong n Oep-
Uokpaocia olatnpeitar otabepn av Kai OTO OWUA UETAPE-
peTal BpudTnTaA;

Katd ™ diudpkela twv aAlaywv Katdotaong, n KWnTikn
eVEPYELA TWV SOMIKOV AlBwv Tou owuatog dlatnpeital ota-
Bepn. ANACel Suwe N BUVAUIKA TOUG evEPYEld. XTI aAAa-
YEQ @Aong, EMOMEVWG, N EOWTEPIKA EVEPYEIA TOU CWHATOC
puetaBdAAetal, eneidn peTaBAAAETal N OUVOAIKR SUVAMIKA
evépyela TWV JOMIKOV AiBwv av kal n Bepuikf svépyela
Tou owuaTog Mével otabepn. To vepd Beppokpaciag 0°C
EXel UEYAAUTEPN E£OWTEPIKA evépyela amd (on moodtnta
ndyou Blag Bepuokpaciag. H dlapopd oTnV €0WTEPIKA EVEP-
veld toug tooltal pe TN Oegpudtnta THENG. Emiong, udpa-
THoi oToug 100°C  €xouv HEYAAUTEPN EOWTEPIKN EVEPYELD
and {on moodtnta vepou Blag Oepuokpaciag.

Kdbe udplo mpEmel va AmMoppoPNoEl OPLOUEVN EeVEPYELA
yia va aM\dEsl o Tpdrmog ouvdeong Tou ME Ta undAolma.
Apa, n OcppdéTnTa TRENG R Bpacpou civar avaloyn pe TN
puafa Tou owuparog: dimAdola udla mdyou xpesidletal dmMAd-
ol BegpudtTnTa yia va AWoEL
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EEAN\oU, emedn ol SUVAMEIC UETAEU TWV BOMIKOV ABwv
dev eival eEloou loxupség ota didpopa UAIKG, n Oegpudtnta
TAENG Kal Bpacpou (yia tnv dla udla) dapépel amd UAIKG
oe UNKO. H AavBdvouoa Oegpudtnta THENG, yia mapddeiyua,
Tou XaAkoU eival dumAdola and Ttou Xpuoou.

MNa to do0 UAKS n Aavbdvouoa Begpudtnta Bpacuou eival
ndvtote peyalUtepn amd tn OgpudTnTag THENG.

MetapoAn tn¢ uAZac Kai tou OyKou

MetaBdAAetar n udla kat 6yko¢ Katd Ttnv THEN;

Méoa o’ évav OYKOWETPIKO CWANvVa TOU TIEPIEXEL TIETPEAALO
pixvouue maydkia kal tov torobetolue otov évav dioko {uya-
pldc (ewodva 7.13). Bd&lovtagc katdAAnAa otabud otov dAAo
dloko, n Cuyapld tooppomei. Kabwg o mdyog Avel, mapatn-
pouue OTL n wopportiia diatnpeital, aAAd n otdbun Tou TEeTPE-
Aaiou kateBaivel. Zuumepaivoupe OTL TO veEPO TIOU TIPOEKUYE
arnd tnv THEN Tou mdyou €xet dla puala, ah\d uikpdTePo OYKO.
Otav o mdyog TthAKeTal, 0 OYKOG Tou eAattwveral Avtifetaq,
étav 1o vepd yivetalr ndyog otoug 0°C, o dykog Tou auEd-
vetal Emopévwg:

Kard tnv TAENn evog oTtepeou /| TV TNAEN €vOG uypou, n
pala Tou diatnpeitar oTadepr), VW O OYKOG TOU HETABAA-
AeTal.

H mnapandvw daniotwon pag Bonddel va gpunveloouue yia
molov Adyo £€va YUdAlvo WTOuKAAL yeudto ue vepd, dtav
naywoel otnv KatdPu&n tou Yuyeiou pag, omndel. O ndyog €xel
pueyalUtepo Oyko amd {on néla vepol Blag Bepuokpaociag,
ondte €xel MIKPOTEPN TUKVOTNTA amd TO VeEPO KAl OUVETWC
0a emmAéel oto vepd. Ta maydBouva Aowmdév erumAgouv oTn
0dhaocoa kat ta mnaydkia otnv ToPTOKAAGda uag.

MG uropoUus va &epunveUOOUUE UIKOOOKOMIKA Tnv auénon
TOU OYKOU Tou vepoU Katd tnv mnén;

310 vepd Ta pdpla “yAlotpolv’ To €va TAvw OTo AAAO ev®
Bplokovtal oxeddv oe enagn petagV toug. Otav 1o vepd yive-
Tat mdyog, Ta pdpla oxnuatiCouv £Edywva, omdTE O XWPOQ
mou katahapBdvouv auEdvetal (eikdva 7.10). Oha ta UAikd de
ouuneplpépovTal Onwg To vepd o O0XEon Pe TN PETAROAR TOU
dykou Katd Tnv mMAEN N v T™EN (skdva 7.14). Ita mnepload-
Tepa o dykog auEdvetal katd tnv TAEN Kalt eAaTTwveTal KATd
v mEn. MNa napddetyua, étav to AddL | 0 uypdg UOAURBOQ
otepeomnole(tal, 0 OYKOG TOU €AATTWVETAL

AvauaAn 3100ToAN ToU VEPOU Kal UIKPOKOOUOG

Mropouue va xonoiuorioiioouuEe TNV gounveia yia tn ueiw-
on Tou GyKou Tou vepoU Katd Ttnv Thén Tou mdyou yia va
EOUNVEUCOUUE TNV avwuaAn OlacToAn Tou vepoU TMou eldaue
oTo0 KedAalo 6;

510 vepd Twv 0°C  MaAPauévouv aKOun  «UKPOOKOTIKO(
KpUoTaAAow Tdyou. Ané 0°C  uéxpt 4°C , autol ol «UIKpO-
okoTiko{ KpUoTalAol» Tidyou Awvouv otyd-otyd. Etol, o dykog
TOU vepoU TIOU TIPOKUTTEL amd TO AMWOIMO auTwv eival pikpo-

Eikéva 7.13.
Katd v tén tou ndyou n udla Slatneeitar atabspr, evi
0 OYKOG UEIGVETAL

\‘ou(ﬁ
8" ka1 Texvoloyia

Eikova 7.14.
To utalo ydrhio Aiwver oTn yaviopopeuewn xoupta, omwg
paivetal kai otV eikova. Auté ouuBaive, yiati n Beouo-
Kkoaoia THENG Tou elvar udhic 298°C. Elvar and ta Afya
ugtala mou, Gnw¢ Kat To VEPS, dTav oTepeomnoleiTal, la-
otéMertat. Xpnowonoteital oe &idikd Oepuduetoa we Bep-
UOUETOIKG YOG Yia TN UETONAN UYNAWY BepuoKoaoIwy, emel-
1 Bodier atoug 2400°C mepimov.
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-10°C ‘:l

Eikéva 7.15.
H Bepuokpacia miEne Tou akardvepou efvar ukpdteon and 0°C.

oou(ﬁ
8" ka1 ABAnTIoPSG Kai Texvoloyia )

Eikova 7.16.
Ta nayonédila mou eopouv ol mayododuoL.

\)ou(ri
8" kar kabnuepivii LwA kai Biohoyia )

TePOG. ZToug 4 °C ShoL oXeSV Ol MIKPOKPUOTAANOL TTAYoU EXOUV
Awoel. Apa, and 0°C péxpt 4°C o Sykog Tou vepoU ehaT-
Tovetal (edéva 6.38). AvtiBeta katd v YUEN and 4 °C péxpt
0°C, o éykog Tou uypoU vepoU auEdveTalt.

MeTaBoAN Twv BEPUOKPACINVV TAENG KOl BPACLIOU

Otav oe ndyo pi€ouue aldti, pueta&l Twv popiwv Tou mdyou
napepBaA ovtal kpuotaAldkia alatiol. Ot Suvduelg HeTa&l Twv
popilwv Ttou mdyou Aoundv €€acbevolv kKal o TAYog AlWvel O€
XaunAdtepn Oeppokpacia and 0 °C (ekdva 7.15). Mpdyuaty, To
Balaoowvd vepd, mou eival pelyua vepou kat alatioy, mlel ot
xaunhétepn Bepuokpaoia and 0°C, n omnoia eEapTtdTar and
NV TEPLEKTIKOTTA Tou ot aAdtl Mapduola, av oto vepd Tou
Yuyelou TOU QUTOKIVATOU TIPooBgoouue KATAAANAO uypd, TO
uelypa et otoug —10 °C. Me autd Tov TPSMO, TO OUCTNUA
PUENG Tou KivnThHpa TpooTatedetal and tnv avEnon tou Sykou
Tou vepou mou Oa ouvéBalve KAtd Tnv TMEN Tou.

Otav o mdyog yivetal vepd, ta popla mANCLAlouv PETAEU
Toug. Av ouumiéfouue Tov TAyo, Bonddue, eMOUEVWG, TA MO-
pla va mAnotdoouv peTa&U Toug Kal o mdyog AWvVeEL Ot Xa-
unAdtepn Bepuokpacia and 0 °C. Ta mayomédha Tou popouv
ol TIayodpOuol KATAANYOUV O KAUTUAEG METAANIKEG AQUEG, TwV
omoiwv n em@dvela sivat apketd ukedTepn amnd v empd-
vela Twv eninedwyv neAudtwyv (sikdva 7.16). Zuvenwg, otov ndyo
mou Bpioketal kKATw amd ta mayonédAa aoke{tal pueydAn rie-
on pe amotéleoua va Awvel Etol, peta&l twv mayomnsdAwv
Kat tou Tmidyou oxnuatiletar éva Aenté otpwua vepou. H
dUvaun TG TPPRNG TMou aokeital tTwpa ota mayomédiAa eival
MIKPOTEPN OUYKPITIKA pe T dUvaun TPPRNG mou aokel o oTe-
pedc kat tpaxyg mdyog kat €rol dleukoAUveTal N Kivnon Ttwv
abANTWV.

Voo n micon mou aokel o agpag oto vepd eival uPnAdtepn,
1600 SUOKOASTEPA TaA UAPLA TOU VEPOU aArmopakpuvovtal PeTa&y
Ttoug. Etol, 1o vepd Bpdlel os uPnhdtepn Bepuokpacia (sikdva
717). = XUtpa TaxUmTag To vepd Ppdlel otoug 120 °C, yiati
o atudg mou eykAwBiletal aockel emmnAéov Tleon otnv emQd-
vela tou vepod.

< Eikéva 7.17.
>y Kopugn Twv Pouvdv n migon Tou agpa eival WIKOOTEPN QMG TNV TECH ToU OTNV EmiQd-

vela ¢ BdAacoac. Ooo avédvetar To Ugog, To vepd Bodler oe xaunAdTepn Bepuokpacia.

II6on elvar n mleon TOv ATULOOPALOLROU O€QC OTNV ROQUYN TOv Agv-
%00 6Q0VG %ol Ao otV ®roQueN Tov ‘EfepeoTt;

TToweg elvar ov emdpdoel; TMV UETAPBOADY NS ATUOOQOLOLXNG TT{EONS
0TOVG 0QEPBATEG;
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Mayeipebovrag pe micon: H xUtpa taxutnrag

> xUtpa taxumrag n oroia avakaAdpbnke To 1679 ané tov FdMo @uokd Ntevi Marév (Denis Papin), 0 mapayduevog atudg
auEdvel Vv Tiieon TOU AOKefTal otV eAelBepn erupdveld Tou Uypou, eV OTNV avoKTA XUTPQ, N TIEON TOU EMKEATel otV
eAelBepn emupdvela codtal pE MV ATMOOPAIPIKY. STIC TMEPIOOOTEPES XUTPEG TaxUmTag, n ermri\éov Tiieon mou aokel o atudg
gival mepfou 1atm kat 1o vepd Bpdlel otoug 120°C mepinou. Katd ™ didpkela Tou Bpacuol evée gayntol, n odotaon Twv
popiwv Tou petaBdMetal dnAadh oupBaivouv Xnuikég uetaBoAés. Ooo uynAdtepn eival n Bepuokpacia mou Bedlel o eaynTs,
1600 ypnyopdtepa oupBaivouv Kal oL XNUIKEG UeTABOAEG. ‘ETol, Aomdv, 0g pia XUTpd TaxUMTOG O XEOVOG MAYEIOEUATOG EVOG
@ayntou eival ukpdTEPOg art STl 0T OUVNBIOUEVN KATOOPOAQ.

Ot KA{Bavol mou xpnouomnolodvtal 0Ta VOOOKOoUela yia tnv arnooteipwon gpyaleiwv eival tepdoTieg xUtpeg TAXUTNTAG.

IMowo elvar 1 o¥oTaon TOV %EENTOS *OL TOLES UETAPOAES ouppaivovy 0To HéoLd Tov ®abMg avTé PYiveTo;

7.3 EEaTpion Kali CUPMUKVWON

O Bpaocudg eivat o uovadlkog TEOMOG e Tov omoio &va
uypd vivetalr agpto; MNipw pag mapatnpouue @awvousva katd
Ta ormoia to vepd petatpénetat olyd-oyd oe agplo, o Ogp-
pokpaoia pikpdtepn amnd Tn Ogpuokpacia Bpacuou. To gawvo-
puevo auté ovopdloupe e&druion. MNa mapddelyua, o BEEYUE-
vog JpOuoG Kal Ta amAwpéva pouxa OTEYVWOVOUV.

Otav eknvéoupe umpootd amd va Yuxpd Tldut, amd Toug
adpatoug udpatuolg ™G Oepufig avdoag uag oxnuatiCovrat
otayovidia vepoU (sikdéva 7.18). To adplo vepd PETATPEMETAL
oe uypd og Bgpuokpacia WKEATEPN TNG Ogpuokpaciag uypo-
noinonc. To @awduevo autd, mou eivat To avtioTpoPo TNg
eEdtuiong, To ovoudloupse OUPTIUKVWON. >Tn Ouvéxela Oa
yvwpiooupye kaAUtepa ta duo autd @atvéueva Kabwg Kat TIg
£(QAPMOYES TOUG.

Eikova 7.18.

, , Otav o1 Bepuol udpatuol ™G avdoag wag ouvaviouv To
EEatuion Kai HIKPOKOOUOG Yuxed TZdut, oxnuartifovral atayovidia vepou.

Mo¢ npokaasital n eEAtuion;

Oplopéva udpla, 6tav Bpedolv otnv em@dveld ToU Uypou
Kal Kwvouvtal pe peyGAn Taxytnta, KaTtapgépvouv va UTIEPVIKA-
oouv TNV eAKTIKA dUvaun Ttwv umdlolmwv Kal va dlapuyouv
oto mepRAAAov (yla mapddetyua otov agpa) (sikdva 7.19).

H €Edtuion yivetat pévo amd tnv empdveia Tou uypoU Kal
os omoladnmoTe Ogpuokpacia. AkOun kat otn didpkela Tou
XEMWVA KAl OTIC TIOAIKEG TEPIOXEG TO VEPSO TWV AV@V Kal
TWV wKeavwyv s€atuifetal kat €tol dnuioupyouvtal Tta ouUvve-
@a Kkat ouvtnpeitat o kKUKAog Tou vepou. Asv avtiAauBavoua-
ote dueca auth T dwadikacia yiati ot udpatuol, dnAadn To
vepd oe aépla katdotaon, sivat adpatot.

Taxutnta £Zdtuiong
p . , , Eikova 7.19.
Av Kat OAa Ta uypd eEatpiCovral oe omoladNrmoTe OePHO- kg v edruion oplouéva udpia Spanetedouv and v
kpaola, pag evdlagépel va peAethoouue emimAéov MOCO YPN-  empdveia Tou uypol,
yopa sfatuifovtal Ouunbeite dTL To MEYEOOG TOU eKPPATEL
ndoo ypryopa Kiveltal éva owua eivat n taxutnta. AvtioTtolxq,
To péyedog mou ekPpdlel méoo yphyopa sEatuiletat éva uypd
sivat n taxitnta g eEATUIONG.
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Eikéva 7.20.

Auéow¢ petd and gva (eoTé undvio, 0 ATUOCRAIOIKGG AE-

pac ndvw ané Tov Aoutoa MeEPIEXEL TOAU MEPIOTOTEPOUC

udpatuouc arm’ 6Tt 0 agpac oTov UmoAoImo XWpo Tou

Swuatiou. Aaupdvovtac undyn v napandvw meeTacn, urmo-

oeic va eénynoeig yiati Kouwvelg, 6tav petd To undvio amo-
uakpuveoar ané Tov xwpo Tou Aouthpa;

\_ApagTnpiéTnTa
» TUNEE yUpw amd to doxeio udpapylpou
evOg BepUONETPOU Alyo BapBdKL
» BpgEe 10 BauBAKL PE TO OLVOTVEUUAL.
» Mapatnpnoe TNV £vOelEn Tou OePUOUETPOU.
» Mg eEnyeic Tnv mapathpnon oou;

\)ou(ﬁ
8" ka1 kabnpepivi Zwh kai Biohoyia )

Eikova 7.21.
Orav undpxe! mhedvaoua Beputking evépyelag atov avhpwmvo
opyavioud, n Beouokpacia tou pubuiletal e v e&dtuion
Tou 1GpwTa. STov Enod agoa ¢ eofuou €vag dvBowmog
uropel va epyaotel akdua kai 6tav n Bepuokpacia Tou
agpa mpooeyyiZel Toug 50°C. Otav o agoac elvar Enpdg, o
18pwtac e&atuiletar moAU ypryopa.

Ané nolouc napdyovreg e€aptdtal n taxutnta eEATUIONG;

A. Andé v em@dveia Tou uypou. Mpdyuat, 600 peyalUte-
pn eivat n em@dvela evée uypou, 1600 TIIO YpNyopa eEa-
TuiCetal M’ autd amAwvouue Ta PoUxa Yl va OTEYVWOOOUV.

B. Ané 1 Ogppokpacia Tou uypou. Ooo uyPnAdtepn sivat n
Bepuokpaoia evdg uypoU, TOoO evtovdTepa Klvouvtal Ta
uopld Tou Kat Téoo sukoAdTtepa dlapevyouv amd To Uypo.
H e€dtuion Aowdv yiverat mwo ypriyopa. ' autd to Kaho-
Kaip, TOU n Begpuokpaocia eivar uPgnAdtepn, n Taxvtnra
€EATUIONG TOUu vePoU [ag Aluvng eival peyaAutepn.

. Anmé Tnv Umap&n peupdTwV KAl TNV uypacia Tou agpa. Ta
uodpla mou dapelyouy, dev EYKATAAEITIOUV 0PLOTIKA TO UYPO.

Juxvd, ouykpouovtal pe AAAa Bla pdpla Kal emoTpé-
Qouv 0TO UYPd. Me autd Ttov TPdmo n eEdtuion yivetal
o apyd. Otav Aowmdv pelua agpa mapacvpst wakpld and
v emedvela ta puépla tou uypou Tou dlapelyouy, n eEd-
Tuon yivetal o ypnyopa. '’ autd, étav guod dveuog, Ta
poUxa oteyvwvouv ypnyopdtepa. MNa tov Blo Adyo, n
TaxUmta eEdtuong eivat uikpdtepn, O6tav otov  agpa
umnidpxel MeydAn moodtta udpatuwv (ueydAn uypaocia),
dnAadn téte n e€dtuon yivetar mo apyd.

A. Amté To €ido¢ TOU uypou. It Kkdmola uypd, Onwg TO OWo-
mveuua, n Bevlivn kat o alBgpag, ot duvduelg METAEU Twv
poplwv eivar aocbeveic. ‘Etol, ta uopld Toug sUkoAa dla-
gevyouv and v erupdveia tou uypou. Tétolwa uypd Tmou
gEatuiovtal ypnyopa ovopdlovtal mTnTkA.

EEGQTuion, OEPUOTNTO KOI UIKOPOKOOUOG

Enedn katd v e€dtuion dagelyouv udpla ta oroia €xouv
peyahUtepn KvnTikA evépysla amd Ta umdhouna, n Oepuokpa-
ola tou uypoU elattivetal H e€dtuion sival uia diadikaaoia
YuEng. Mpokewévou va diatnpendel otabepn n Ogpuokpacia
TOu uypoU mou arouével, Ba TPémel OepudTnTa va UETAPEP-
0el and to mepBdA\ov ¢ autd, Snwg ouuBaivel kat otov Bpa-
oud. Médhota n BgpudtnTa mou arnalteitat yia tnv eEATUION
elval peyalitepn amdé tnv avtiotolxn Oegpudtnta Bpacuou. Ma
v eEATuon Tou vepou amd Ta pouxa, TIC Aluvee 1 TOug
wKeavoug, n anatrtoUuevn Begpudtnta npogpxetal and Tov HALo.

Otav pi€ouue Aiyo owdnveuua oto xEpl pag, aobavouaots
YUxoq. Mwg epunveletal autd 1o Qavouevo; Kabwg To owo-
nveuua eEatuiletal, n Oepuokpacia Tou sAATTWvETAl KAl amd
TO X€pL pag MeTa@gpeTal BgpudtTnTa oTo YPUuXPOTEPO OVOTIVEU-
pa (eikdva 7.21).

Zuunukvwon

Otav 10 vepd Bpdlel, mapatnpouUue ouvlbwg &va «Aeukod
olvve@o» TIou dnuioupyeital and uikpookomikd otayovidla ve-
pou. Ta otayovidia Tou vepoU oxnuatiCovraiy dtav ot adpa-
Tol udpaTuol Tou mapdyovtal Katd Tov Bpaoud, Yuxovtal and
Tov agpa. Téte, Aéue OTL 0 ATUOG CUUTTIUKVWVETAI (lKOva 7.22).
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Me ouurdkvwon Twv udpaTuwv TnG atuéoealpag oxnuatifo-
vrat n ouixAn kat ta ouvvepa.

Evw katd v eEdtuion Oepudtnta yetapspstal and 1o mepL-
BAA\ov oTo uypd, KATA TN OupmnUkvwon BOgpudTnTa UETAPE-
petal and Toug atuoug oto TepBéNAov. U autd kat sival nd-
vta Alyo mo uynAi n Oepuokpacia Otav Bpéxel N xiovilet
napd dtav de oupBaivel KATL TéTOIlO.

Eixéva 7.22. »
To «AeukG oUWEQO» Mdvw and Toug MUpyous YUENG evig BepuonAekToikoU ataduoy opeile-
Tal 0T OUUNUKVWON WUEPOUG TOU QTuOU.

\,ou(ﬁ
Kai Texvoloyia, MepiBdAlov kKai Xnueia

HAekTPIKS Yuyeio
STO £OoWTeEPIKO TOU NAeKTplKoU Yuyeiou n Ogpuokpacia
dlatnpeital otadepn Kovtd oto undsv. H Asttoupyia Tou
Yuyeiou Baoiletar ot dadikacia g eEATUioNg Kat
OUMMUKVWONG evog KAatdAAnAou YukTtikoU uypou. Otav To
Yuyeio Aettoupyel, BepudTnTa peTaQEpeTal andé TOo £0w-
TEPKG TOU OTOV OUMTIUKVWTH KL armdé autév oto TepIRAA-
Aov (ouvAPwg OTov XWPo NG Koulivag).

® [1ic ovoudlovrol to ®VELOTEQD YPuxrTXd VYQQ;

® ['vopilelg moleg eival oL eMTTAOELS OTO TEQUPAA-
MOV amtd TV xax) AeLtoveylo TOV YURTIROV UnyoL-
VIUATWY, TOV €YeL WG ATOTEAEOUO. TNV OeLEVOE-
QWO OTNV ATUOCPALQO TOV PUVRTIRDOV VYQDV;

efarpioTiig

H kukho@opia Tou uypoU O0Toug OWAAVEG TOU €EATUIOTY KAl TOU OCUMTTUKV®-
T yivetal pe Tn PBondela TOU OUMTMIECTH (KOMMPEOEP) ToU Aettoupyel ue
NAeKTPIKS KivnTApa. H QUEn oTtov Xwpo NG KATtAYuEng dnuioupyeital pe
v €EATUION TOU YUKTIKOU UypoU OTOUG OWANVEG TOU E€EATMIOTA. TN
OUVEXELD, TO WUKTIKO a€plo EMIOTPEPEL KAl UYPOTIOIE(TAL OTOV OUMTUKVWTH
(n eEwTteplk Aemth owAAvwon Tou undpxel oto miow WEPOG Tou Yuyeiou).

CUHTTUKVWTI|S

H napandvw Sadikacia ernavahaupdvetat KUKAKE. Me tn Borela evég Bep-
MOOTATN Tou oTauatd 1 B€tel 0e Asttoupyia Tov NAEKTPOKIVNTAPA, N Ogp-
pokpaoia otnv Katduin kat otoug Sdpopoug Xwpoug Tou Oalduou Tou
Yuyeiou dlatnpeital oxedév oTabepn
ota emluuntd dpta. To TMEWTO NAEKTPIKG YUye(o OIKIAKAG XPNONG KATAOKEUd-
otke andé v etaipeia KeABwéitop (Kelvinator) to 1925.

SUOKEUN KAUATIONOU
H ouokeun kKAatiopoU Asttoupyel mepimou dnwg kat to nAektpiké Yuyesio. O
eEQTUIOTAG PBploKeTal OTO £0WTEPIKO TOU SWUATIOU KAl O OUUMUKVWTAG EEW
art autév. O agpag kukho@opel YeTa&U Toug e Tn Bonbela aveplothpa. Otav
avTioTpaouv ol B€oelc €EQTUIOTH KAl OUMTIIEOTY, 1| OUOKEUR Bgpuaivel.

» Xpnoiyomoinoe Kai €QAPHOOCE TIC EVVOIEG TIOU EUABEG:

1. Suurm\ipwoe TIC AEEelc Tou Ae(mouv amd TO TMAPOKATW Ke(UEVO £TOL DOTE Ol TMPOTACEIQ Tou Oa
mpokUPouv va eival emoTnuovikd opBEg:
a. H upetatpomn evdg otepeol oe uypd ovoupdletal . EV TN METATPOTI| TOU UypoU Ot OTe-

fo1=1o J— Katd mn didpkela g TAENS 1 NG TAENG TOU VEEOU, N oeevereres dlatnpeltat otabepn.
[ [R— TOU UETAQEPETAL O €éva OTePed KATA TN SIAPKEId TNG TNENG OVOMAZETAL .eovoerersrce TNENG.

B. Katd tn didpkela ToU BPACHOU CUVUTIAPXOUV N oo (100 [N s ER— katdotaon. X OAn 1n
SIAPKELD TOU BPACHOU N eeeveveereee datnpeitatr otabepn. Kabe kabapd owpa €xel tn dIkN Tou Oep-
pokpaoia H TOU METAPEPETAL KATA TOV BPAOCUO OVOUATETAL .oveovvceeee Bpaouod.
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Y. To @awduevo katd to omoio éva oTeped uetatpenetal ameubeiag o agplo AEYETAL e

3. Katd Tig aAlayég Katdotaong, N .. evépyela dlatnpeitat otabepr). AANAEL SUWE N oo
EVEPYEID TWV MOPIWV KAl ETIOMEVWEG 1 coeeeeeoees EVEPYEID TOU OWUATOG.

e. EE4tuion ovoudletal To QAVOUEVO KATA TO OMOI0 £VA . UETATPETETAL OF  wrvvuvesnen oe Ogpuo-
[[{oJolo) (o RE— arné ™ Ogpuokpacia Bpaouol. To @aivduevo mou sival avtiotpo®o g EdTuong
OVOUAZETAL coereree

2. Na Xapaktneioslc pye = TIC TMPEOTACEIQ TO TEPLEXOUEVO TWV OTo(WwV sival emoTnUovikd opBd Kat ue
A autéc Ttwv omoiwv eival emotnuovikd Aaveacusvo.

Kabwg ta maydkia Alwvouv OTnv TIOPTOKAAdda Hou:
a. Metagpépetal Ogpudtnta and ta maydkia otnv mopTokaAdda.
B. Metapépetal BgpudTnTa amd Tnv TOPTOKAAdda ota maydkia.
Y. Metagépstal BepudtnTa and Tov aspa ota mnaydkia Kat v mopTtokaldda.
3. H Bgpuokpacia t™ng TOPTOKAAAdAG €AATTWVETAL
3. Ad\eEe ™ owoTN N TIC OWOTEG aAmMd TIQ ATAVTACEIG TIOU TIPOTE(VOVTAL

Av katd ™ didpkela Tou Bpacuol uiag ToodTnTag vepoU AUENOOUME TOV pubud UE TOV Omoio mpo-
opépoupne BepudTnTa, N Bepuokpacia Tou vepou: (a) Ba autnbel, (B) Ba uewbel, (y) Ba mapausivel dia.

» E@dpuooe TIC YVWOEIC OOU Kal YypAdYe TEKUNPIWHEVEC OTTIAVTAOEIC OTIC EPWTHOEIC TTOU AKOAouOouv:
1. Mnopeig va e&nynoelg ylat:
. TOV XEWWVA OTOUG XIOVIOMEVOUC OpOuoug okopTtiloupe aAdTy
. To vepd g 6dAaccag maywvel oe xaunAdtepn Ogpuokpacia amdé 1o vepd TG Aluvng
. O Kwélol oepBipouv 10 KauTd TOdl Ot TATAKL Kal Oxt og QAIT{AVI WOTE VA KPUWVEL TIIO YPNYOPQ;
. Mg propeils va Bpelg v katelbuvon and tnv omoia Guod o Aveuog uypaivovtag To SAKTUAG cou;

®m < ® Qo

Otav @uodue TNV Kaut oouma, AUTH KPUWVEL CUVTOMOTEQQ;
oT. To kKahokaipt oTic mapabaldooleg TEPLOXES UTIAPXEL TEPLOOOTEPN uypacia oty atudéopapa art T
TOV XEWWVQ;
¢ Tov Xewwva ta Tt¢duia Twv TapabUpwv TOU AUTOKIVATOU BoAwvouv (uypaivovtal) amdé tnv eow-
TEPIKN TOUG TAEUPG;

2. Mrmopeig va €Enynoelg Tt akpBWG TMETUXAIVOUUE OTO Maye(pedda TWV QGAyNTwWv PE Tn Xpnon g xu-
TPaC TAXUTNTAC KAl Me mola dwadikaoia; Av eixeg va emAéEeigc ™ Xxpnon xutpag taxytnrtag otnv
Kopupn evég TOAU YnAoU Bouvol 1 ¢ €va Tapabaldoolo uépog, os oo amd Ta duo Ba eméAeyeg
va TN Xenowomnomoelg; AlKaloAdynoe Tnv emAoyn oou.

3. Ta molov Adyo Katd tn SdpKeld TOU XEWWVA TPOCOETOUNE OTO vepd Tou Yuyelou TOU AUTOKIVA-
Tou €va uypd TOU OVOUAZeTal QVTIMNKTIKG; ALTIoOAOynoe tnv dmoyn oou.

4. Otav 10 UYPO vepd ueTatpéneTal os mayo, o Oykog Tou peTaBdAletal Epunveuoe tn petaBoAn auth
pue Bdon Tov uikpokoouo. Mmopeic twpa va eEnynoeic yiati dtav o mdyog €xel Oepuokpacia Ko-
vtd oto onuelo TNENG Tou emumAgsl o vepd TAPATANCLOG Ogpuokpaciag;

5. Tig KpUeg VUXTEG TOU XEWWWVA OPLOUEVOL TIOPTOKAAOTIAPAYWYOL pavtilouv He vEPO TIC TIOPTOKANIEQ
yia va unv maywoouv. Nouilelg 61t auth n avtiAngn Baciletal os kdmolo QuUOIKS @awvousvo; Av val,
eENynoe.

6. H pdla evég owuatog petaBdAAetar katd n didpkela TG aAlayng tng katdotacng tou; Mepiypa-
Ye éva melpaua yia va urootnpi&elg v damoyn ocou.

7. Avdgpepe TIC ouvOikee KATw amd TIG omoleg Ta Bpeyuéva polxa OTEYVWVOUV Tio Yypryopd. SUvde-
og KGBe wa amd TIC mapandvw Ouvlnkeg Me Tov avtioTolxo mapdyovta amd Tov omoio eEaptdrat
n taxutnta eEATuIONG.

8. e kdmoleg BOpeleg XWPEG, OTA OUOTAMATA KEVTIPIKAG O€puavong avti Bepuol vepolU KUKAOQOPOUV
ol udpatuol amd vepd mou Bpdlel. OL udpaTuol AUTOl CUUTIUKVWVOVTAL OTA OWUATA TIOU Umldpyouv
otoug Oegpualvéuevoug Xwpoug. EEAynoe yiati pue tov TPomo autd petaggpetal peyalUTepo Tood
OepudTNTAG OTOUG OEPUALVOUEVOUG XWPEOUG.
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9. Otav o@ridxvoupe pa XtovourmaAla, Tue(oude TO XIOVL UE TA XEPLA MAG, OTIOTE TPOKAAE(TAL WEPIKN
TEN TwV KPUOTAAN®WV TOu. ZTauAT®vTtag va Ttugloupe, To Xovt Eavarmlel. To @awvouevo tng TRENg
und mieon Kat TG €K véou MNENG, OTAV OTAUATAOCEL N Tileon, ovoudletal avdrmén. Mrmopeig va To
£PUNVeUOELG;

10. Mia Ceotn Kahokalpwvhp pépa, o =ABPBAC EMIOKEMTETAL UE TN UNTEPA TOU TO KTIAUA TOU marmmou Tou.
BAgmel TiIc kaprouliée KATw and Ttov {eotd NAlo Kat erbupel va yeutel éva dpoogpd kaproull. O mar-
moUg avtiAauBdvetal v embuuia Tou Kal Tou emTpEmel va kel éva. H untépa cupBoulelsl tov ZAB-
Ba va BdAel To KapmoUll & €vav KouBd ue dpooepd vepd yla va kpuwoesl O mammolq SUwe €Xel avTi-
Betn yvaun. loxupiletatr 61t sival mpoTiudTepo va To TUANEEL YE WA BPEYMEVN TIETOSTA KAl va TO aAQr-
oel yia Ayo kdtw amd tov kauté nAwo. Molog amd toug dUo €xel dikio; Mmopeiq va eEnynoelg yiart;

11. Meplypaye tn dladikacia pe tnv omoia To avlBpwrivo cwua diatnesl otabepn T Oepuokpacia Twv
37 °C mepimou akdun kat étav n Beppokpacia Tou mepBdAAovTog Eemepvd Toug 40 °C.

12. To unepwkedvio TiTavikdg mPoogkpouos 0 €va mayoBouvo mou mepiBdAlovtav amd ouixAn, Onwg
ouuBaivel MOAU ocuxvd. Meplypage mwg oxnuatiletal ouixAn mdvw amd éva mayoBouvo.

13. MoAAég @opég otn didpkela Tou KaAlokaiploU Kat étav ol povadeg kAuatiopoU Bplokovtal oe Ael-
Toupyia, BAEroupe OTO €EWTEPIKO TOug MEPOC va oTdAlel vepd. Mowa eival n mpoéleuon Tou vepouU
mou otdlel, av yvwpifouue OTL OTO SO0WTEPIKO AUTWV TWV MOVAdwvY dev KUKAOQope( vepd;

14. Stov évav dioko fuyoU TomoOetoUue avolxTto OoXelo UE OLWVOTIVEUUA KAl TOV LOOPPOTIOUUE HUE OTAO-
pud. Metd amd Alyo o Cuydg dev looppomel mAov. MpdBAeYe Tpog Tolo uEPOg £xel yelpel n luya-
pld. Mropeic va e&nynoeic yiati oupBaivel autd; Me molov TPOMo Oa UmopoUoaue va EMTAXUVOUUE
TO @Qawvouevo Xwpig va ayyi€oupe Ttov Tuyo;

ONON . WAKSO

1. O mivakag mou akohouBe( deixvel T PeTaBoAn TNg Oepuokpaciag evdg uypoU OWUATOG Ot ouvdpTnom
ue Tov xpdvo.

Ogpuokpacia Xp6vog 0. (0°c)
oe °C og min 1 _
83 0 E=lk
70 1 f
60 2 1
53 3 B |
53 4
53 5
53 6
48 7 - —
43 8 Xpévog (min)

a. Na oxedidoelg T ypa@lkn mapdotaon g Oepuokpaciag wg Tpog Tov XPOvo.
B. e mola Ogpuokpacia aAl\dlel n katdotaon Tou owuatog; Ma molwou eidoug petaBoAn TPoKeLTAL

2. Zmnv skkéva gxouue oxedlAosl TN YPAPIKN
napdotaon TG Oepuokpaciag ulag mood- 8 (0°c)
Ttag vepoU oe ouvdpTtnomn Pe Tov XPOVo I
katd T Sudpkela Tng Oéppavong Q. H || [ |
0épuavon yivetal ye otabepd pubud, dnAa- 80 —|—I / ! —
| .

2 2 . =]
7 n moodtnta g OepudTNTAg TOU TMPO- =1 .
opépoupe Oe KABe Aemtd, eivar otabepn). = ==
!
a. e Towa XPovikd dlaotiparta To vepd VA S 7 1|5 20 ] ,
Boloketal oe oTepen, Uyph Kal oe agpla s 11 | 11 [Xeevesinin)
katdotaon;
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B. e mola XPOVIKA dlaoTAuATa ouvumtidpxouv: OoTePEd Kal Uuypd, uypd Kal agplo;

y. Méoo xpdvo dipkeoe n THEN Tou mTdyou Kal MOCo O BPACUOE TOU VEPOU;

3. Xpnowormowdvrtag ta dedopéva tou mivaka 71, artioAdynoe yati ta dUo mapandvw XPoviKd dia-
otAuata dev eival (oa.

3. Me 1n BofBela NG sikkévag 7.9 (Ta oKAAOTATIA TWV UETABOAWV Katdotaong), katdtage katd ocipd
ueyéboug TIQ moodtnTeg OepudTnTag TOU amaltovvrat (a) yia v avénon tng Oepuokpaciag 1kg
uypoU vepoUu amd 0°C oe 100°C (B) yia ™ petatpor 1kg mdyou 0°C oe vepd g Blag Oepuo-
kpaofag (y) yia tov Bpaoué 1 kg vepoU Oepuokpaciac 100 °C.

NEPIAHWH

) H 6gpudmra umopel va mpokaAéost alAayr TG KATAOTAONG TWV CWUATWV.

) TREn ovoudletat n uetatpomn evog otepsol Ot UYPO, evdd N PETATPOTH evog uypoU ot OTeped
ovoudZeTatl TmEN.

) Katd tn didpkela tng THENC | TtTng TMENG, N Oepuokpaocia mapaugvel oTabepr] av Kat To OWUaA
avtalldoosl OgpudtnTa pe to TeEPIPBANNOVY, eV OUVUTIAPXOUV OTnv (Bla Bepuokpacia ol duo Kata-
otdoelg (oTtepen Kat uypn).

] Bpaoudg ovoudletal n mapaywyn atuwv amd OAn t pdla tou uypou, evw uyporoinon eivat n
METATPOT TOU atuoU ot uypo (dlag Oepuokpaociag.

] Katd m didpkela tou Bpacuoyu, cuvumdpyxouv otnv dla Begpuokpacia ol duo kataotdoeslg (uypn Kat
agpla) Kkat n Oeppokpacia mapauével otabepn av kat avtalldooetal OgpudTnta pe TO TEPIBAAAOV.

[ MNa kdBe UNKS Bepuokpacieg TENG-TMNENG Kal Bpacuou-uyporoinong avtiototxa cuurminrouv. Kdtw
and TIg dleg ouvbnkeg ol Bepuokpacieg autég esival otabepég yia Kdbe UAIKO.

) Katd m didpkeia twv aAAaywv Katdotaong, N Metapepduevn Oepudtnta amd 1 mPog TO OWua Oev
npokalel UETABOA TG Ogpuokpaciag. H Oepuikn evépyela Tou owupatog diatnpesitat otabepn). H
OepudTnTa TMPEOKAAE( UETABOAN TNG SUVAUIKAG EVEPYEIAG TWV OOMIKWV ABwv TOU OWUATOC KAl E£TO-
puévwe avgnon N Melwon TNG EOWTEPIKAG TOU EVEPYELAG.

) EE&xvwon eivat n amneubeiog uetdBaon esvége ocwuatog amd Tn oteped otnv agpla katdotaon.

() EE4&tuwon ovoudlouus Tn dladikaoia Mapaywyng Atuwv amd Tnv em@dvela Tou uypoU OE OToladn-
note Ogpuokpaoia. SUUMUKVWOoN eival 0 oxNUATIopdg otayovidiwy uypoU amd Toug atuoug oS orola-
dNnrnote Oegpuokpacia.

BAZIKOI OPOI
TAEN-TEN OepudTTa THENG-BPacuol
Bpaoudg-uyporoinon EEAQTUION-ZUMMUKVWON
Oepuokpacia TENG-Bpacuou




Mia pikpi 10TORIA |

To €to¢ 2002 pia amootoAn tng pn kKuBepvntikng opydvwong GREENPEACE
ota apktikd vnoid Svalbard tng mepioxng Kongfjorden tng NopBnyiag amotunw-
0g HE TOV QWTOYPAPIKO Pako Ttov mayetwva blomstrand, o omoiog €ixe amo-
Tunwbei ka1 to 1922.

H @wtoypagikn paptupia eivar adrap@ioBntntn. Aev €ivar povov o Xxpovog
mou xwpider Ti¢ duo &€ikoveg. Eivar n peiwon TOU OYKOU TWV MAYETIWVWV GTA
tedeutaia 80 xpovia. Epeuveg €xouv Hei&er 0T1 To paivopevo auto de oupBaivel
HOVO 0€ autn Tnv mepioxn, aAAd mapatnpgital o€ oAdOkAnpo tov mAavintn. Ta
teAeutaia enta xpovia o1 mayetwveg tng Nataywviag otn Notio Apepikn €xouv
xaog1 42 kuBika xiMopeTpa oykou. To ynAdtepo Bouvo tng APPIKNG, TO 0pOG
KihipavtCapo uUywoug 5.895m amd to 1912 éwg onpepa €xel xacel to 80%
TWV MAYWV TOU Ka1 pExpr To €tog 2020 mpoBAEnmeTal va AIWOEI KA1 0 MAYETWVAG
nAikiag 11.700 etwv mou Bpioketal otnv Kopupn Tou.

To Miwopo Twv mAywv onpaivel cuvayeppo: H Oeppokpacia tng yng @aive-
ta1 va au€avel. Eivar umeuBuvo yia auto to @aivopevo tou Ogppoknmiou;

Ito KE@AAaio auto:

Oa yvwpioeIg TOUG TPOMOUG HE TOUG omoioug d1adidetar n Oeppotnta Kai
0a npoomaONoeIC va TOUG EPUNVEUOEIC PIKpookomKd. Oa e€€01ke1wOEi¢ pe TIg
€vvoieg OeppIkn aywylpHoTNTa, aywyoi Kal HOVWTIEG, aktivoBodia. ©a pabeig
MOTE €va CWHA AMOPPOPA N eKMEMTIEI OEPUOTNTA KA1 AMO TOI0UG TAPAYOVTIEG
€€apTATal N MOOOTNTA TNG EKMEHMOPEVNG Ogppotntac.



KE®AAAIO 8

AlIAAO2ZH OEPMOTHTA2

Eikova 8.1.
H 6epudtnta Siadidetar pe: (a) aywyd, (B) uetagood, (y)
akTivoBoAia.

Eikova 8.2.
Ocppikoi aywyoi Kal HOVWTEC
And ™ @Adya Tou agplou peTapEpeTal BepUdTNTA MPOC TO
dkpo B g BeAdvag moAU yoryopa, evw mpo¢ To dkoo A

TOU KeploU MoAU apyd.

—_ApacTtnpidéTnTa

) e ua peTalAkh BeAdva oTdEe TPELG
otayoveg Awuévo Kepl.

» Kpdtnoe ™ wa dkpn g RBeAdvag mdvw
and ™ GAdya evdg Keplou.

» Tt mapatnpeeig; Mwg peTapépetat n
OgpudtnTa amnd ™ @ASya oe OAGKANEN
™ PBeAdva;

B 56

NnQz AIAAIAETAI H GEPMOTHTA

H Bepudtnta dadidetal ndvrote and meploxés uPnAdtepnc
MPOG TEPLOXEC XauNnAdTePNS Ogpuokpaociac. Suxvd akolg tnv
ékppaon «kAsioe TO Mapdbupo yia va unv draivel KpUos.
SwoTtdtepa Oa gmnpene va ASuE, yla va sunodlotel n uetago-
pd Bgpudtntag and to BepudTEPO EOWTEPIKO TOU OTITIOU TIPOC
To Yuxpdtepo mepiBdAlov. Méoa o éva {eoTd oriTt dev praivel
«pUo». To 0WTEPIKS TOU OTUTIOU KPUWVEL ETEDN éva HEPOGC
and ™ BepuUIKA evépyela TIOU TIEPLEXEL dlapeUyel TPOC TO TEPL-
B&A\ov. H Bgpuik) udévwon Twv oTuTiwv eurodifel ™ diddoon
e OgpudtnTag kat dxt tnv elcodo Ttou Yuxoug-kplou. H Yu-
XPOTNTa dev UTIAPXEL WG PUOLKA Evvola.

H xUtpa otnv omoia n untépa oou payelpelel Tn ocoura
elval kataokeuaopévn amnd alouuivio, yia va dadidstal ypn-
yopdtepa n Ogpudtnta amdé tnv eotia o authv. Ot AaBég,
duwg, ™G XUTpag sival MAAOTIKEG, yld va unv Kaiyovtal ta
xépla pac dtav TNV TAvoupE.

Otav mpdkettat va ¢ag t {eoth couma, T GUOdS yia va
peTapepbel Mo ypriyopa Ogpudtnta mpog To TePIBANNOV Kal
va KPUWOEL

To kalokaipt, dtav Bpilokeoal kKATw amd Tov NAlo Kal Oxl oe
oklepd pépog, leotaiveoal, yati Oepudtnra dadidetal and tov
AAlO OTO CWUA OOuU.

H Oepudmta dladidetal pe TPEIG TEOMOUG HE AYWYN, ME
petagopd kal pe aktivoBoAia (sikdva 8.1).

8.1 AiGdo0on OcppdTNTAC HE AYWYA

‘Exelq avapwtndel yati aiwoddveoal mo KpUo ToOV PETAANKO
okeAeTd Tou Bpaviou oou amd tnv EUAvN erpdvela, apdAo Tou
yvwpilelg 6Tt kat Ta dUo owuata xouv TNV dla Bgpuokpaoia;

Kpdtnoe pe 10 aplotepd oou XEpt €va avauuévo Kepl Kat
pe To Oe&l 1o éva dkpo uag peTaAAkAg PBeAdvag. Tomobé-
™oe Tto dAN\o dkpo NG PBeAdvag mdvw amd ™ @Adya Tou
keptoU (eikdva 8.2). MoAU ypriyopa aicbdveoal 1o 8e&l oou xépt
va Oepuaivetal, evd 1o aplotepd OxL. [ld¢ eounvevetal To
PaIvoUeVO autd OTn yAWooa Tng QUOIKNAG;

MNwpiCoupe 6Tt n BegpudtnTa peTapépetal nMAvIoTe amd Te-
plOXEC UYNAAC Tpog TEPLoXES XaunAdtepng BOepuokpaociac.
OgpudTnTa petapépstal and T eAdya ota dkpa: Tou KePLou
(A) t™g Belbévag (N ta omola Bpiokovral o emagh Pe AUTH
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(elkdva 8.2). H Bgpuokpacia Tou dkpou A Tng BeAdvag au&d-
VETAL 2T OUVEXELD, OEPUdTNTA UETAPEPETAL YPNYopa amd To
dkpo A NG METAMAIKAG BeAdvag oto dkpo B. H Bgpuokpaocia
Tou dkpou B autdvetal, omdte Ta SAXTUAG pag mou To Td-
vouv, CeoTaivovTat

AvtiBeta, oto kepl n Begpudtnta pstagépetal oAU apyd To
IF oto dMo dkpo A, omdte n Ogpuokpaocia Tou peTtaBdAAeTal
e\dxloTa, pe amoTtéAeopa n METABOAN aAuth va un yivetat
avtiAnmm) and ta SAKTUAd pag. Aéue OTL 0TO €OWTEPIKO £VOG
oTtepeol i 6Ttav dUo cwuaTta Bpiokovral oe €magn, n Ocpuod-
™TTa J31adideTal ME AYWYH. 2TO TOPAndvw mMapddelyua, N
BepudTa otn PeTaAAkh BeAdva dadidetar moAld ypryopaq,
evw oto Kepl MOAU apyd. Adue STt n peTaAlikh BeAdva €xel
MEYAAN O£puUIKA AYyWYINOTNTA, VW TO KeP( TIOAU MIKEN.

STEPEA KAl OEPUIKA aywyIuoTnTa

Mevikdtepa, Ta METAAAA €XOuv peYAANn OepUIk aywyludnTa,
dnAadn, n OGgpudTa ¢ autd dladidetal moAU ypnyopa. Ta
uétal\a xapaktnpiovral wg «kahol aywyoil t™ne OgpudTnrags
 Oeppikoi aywyoi. Evid AAN\a oTeped owpata Onwg 1o EUAO,
TO YUaAi, Ta TMAQOTIKG, To XapPTi, 0 PeANdg, N ToAuoTepivn N
TO0 A(MOG OTO OWMA MAG, EXOUV MIKPH N TIOAU WIKPH OEPMIKN
aywywotnta (mivakag 8.1).

aywyog povwTig
4 A
apxikd apxika |20°C 90°C
it \
HETA Q1o HETG aTrd
5Aemrd  |50°C 50°C 5Aemra  |27°C 80°C

AUTO onuaivel tt n Bgpudtnta dadidetal péoa amd autd
moAU apyd. Ta xapaktnpifoupe AoV wG «KAKoUG» aywyoug
™Me BepudmTag | alwg Adue OTL eival OeppiKoi HOVWTEG
(elkéva 83). 't autd Ttov Adyo, Ta Mayelplkd okeun Kata-
okeudZovtal andé METAAAO ME HEYAAN Bepuik aywydtnTa,
evw ol AaBég Ttoug amd UAIKS mou sival povwTtAg (sikdva 8.4).

Ané TV Kabnuepivh eurmepia pag yvwpiCoupe 4t av Ttoro-
Oetoouue oe vepd Tou Bpdlet €va UETAAAIKO KOUTAAL, pETA
arnd Alyo, To MeTAAAKS KOUuTdAL sival Téoo0 Oepud, Tou dev
UTIOPOUME VA TO TLACOUUE PE TO XEPL pag. & avtiBeon, TETolo
nESBANua dev €xoune pe uia EUAVN Koutdha. O METAAAIKOG
OKeAETOG Tou Opaviou cou kat n EUAVN ermpAveld Tou EXOuV
Tnv 8la Bgpuokpaocia. Ta pétalka, wotdoo, sivat kKaAUtepot
aywyol ™™g Oegpudmrag amd 1o EUAo. Otav mudvouue TOV
METAANIKG OKEAETO, peTaggpetal ypriyopa Bgpudtnta amd To
X€PL uag mpog autd. AvtiBeta, dtav midvouue TNV EUAVN eTpA-
VeEld, N ueTagopd tng BgpudtnTag yiveral moAU o apyd kat
n Oepuokpacia Tou XeploU Mag Tapaugvel oxeddv oTabepn.
‘Etol, AOyw TNG SlapOPETIKAG aywyudtntag Kat oxt Adyw dia-

MINAKAZ 8.1
YAIKO OEPMIKH ArQriMOTHTA
AFQrol
Apyupog 40.000
Xahkog 36.000
Aloupivio 20.000
Z{dnpog 5.000
MONQTEZ
MNdyog 200
Tuah( 100
Mnetév 80
Toupho 60
Nepd 50
Xiovt 17
Airog 15
STeYWd XWua 14
ZUho 12
MeTdEL 4
YahoBdupakag 4
Aépag 2
MoAuoTepivn 1

STov mivaka Qaivetal méoeg Gopég eival YeyaAUtepn n
Depuikn aywywotnTa evég UNikoU amd kdamolo dAAo.

{ Eixéva 8.3.
H noodtnta e BspudtnTac mou ueTagsosTal oTo idlo Xpo-
VIKG Sidotnua uéow evic aywyou eivar MoAU ueyaAuTepo
ané auto MoU UETAPEPETAl UEOW EVEC HOVWTA.

\,ou(ﬁ
8" ka1 Texvoloyia

Eikova 84.
O KUBog amo Kepaukd, mou Paivetal atny eikova, UOAIG Exel
Byet and tov kABavo. To VAG amé To omoio eival kata-
OKEUAOUEVOG amoTeAEiTal Kupiwe amé agpa kat eival doiatog
UOVWTIG, YI' QuTG, TMapGAo mou N BeOUOKEAoia OTO e0WTE-
o6 Tou mpooeyyilel Toug 1200°C, uropel kdmooc va To
Kkoatdet e aopdAela and TIC akuec Tou. Ta Kepauikd mAa-
Kdkia ue Ta oroia emevduovtal eEwTtepikd Ta auspikavikd Sia-
omnuikd Aewpopeia eival KATAOKEUAOUEVA [E QUTG TO UAIKG.
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Eikdva 8.6.
To onipto dev avdPel. Emousvwg, S uetapepetar Bepud-
mra ané ™ @Adya oto omipto. O agpag mou mapeupdA-
Aetat eivar povwtrc.

Eikova 8.7.
Méow Twv ouykpouoewv Twv SOUKWV AlBwv KvNTiKN €vép-
Yela UETapEpeTal ané autous mou KivouvTal yoryopa o€
autoug mou Kivouvtal apyd.

(POPETIKAG Bepuokpaciag, EeyeAilduaoTte vouilovtag 4Tt 0 HeTAA-
MKOG OKEAETOC €xel MKpOTeEPN Bgpuokpacia amd tnv EUAvn
srmupdvela (skéva 8.5).

{ Eixdva 85.
0 uetaMikde okeAeTée gaivetar va Exel uikpGteen Bspuokpacia ané v kv emedverq,
ev Exouv v idla Bepuokpacia. OspudTnTa UETAPEPETAl TOAU YoIjyopa amd 1o XEpi wac
OTOV UETAAAIKG OKEAETG (N aywywétnta Tou uetdAAou elval moAU ueydAn), evd amd to xépt
uac oto &ido n wetapopd yivetar moAU apyd.

PsuoTd KaI 6EpUIKA aywyIuoTnta

Ta agpta kat ta uvypd umopouv dpaye va XapakTnElOTOUV
aywyol 1 uovwteg; Mapatneolue 6Tt av mAnoldoouus éva ortip-
To TOAU kKovtd otn Bdon ™G @Adyag evdég keploU, dev avd-
Bell Zuumepaivouus OTL N BepudTnNTa de UETAPEPETAL UE AYW-
Y\ dla puéoou tou agpa. O agpag eival povwtAg (sikéva 8.6).
Mopwdn UAIKA mou mayidelouv Tov agépa Kat eival oAU kahol
povwTég eivalt To MaAA(, n youva, ta moumoula, o uahoBdu-
Bakag, n dloykwuévn moluotepivn K.d. Ta dUo Tteleutaia UAL-
K& xpnoworiolouvTtal w¢ OEPUOMOVWTIKA Yyia TN Ogpuik HOvw-
on Twv KTipiwv.

To vepd, o mdyog kat to XWvi oc OUYKPLON ME TA WETAA-
A0 ouureplpépovTtal oav HOVWTES. To Xovt amd Tto oroio
kataokeudlouv Ta oritia Toug ot Eokiuwol Asttoupyel oav
OEPUOMOVWTIKGO UANIKG gumodifovtag ™n WeTa@opd Bgpudtntag
and 10 £0WTEPIKO TOU OTuTIoU TPOG Ta €Ew. To Xovi, Onwg
Kat kdBe pdAAvo, ouldBep 1 kKouBépTa dev eival Tmyn Ogpud-
™tag. AnAwg eumodilel ™ Oepuikn evépyela va dlaguyel oAU
ypnyopa Tmpog To TmePRAAANOV.

Aidéoon ue aywyn Kai HIKPOKOOHOG

Mw¢ epunvevetar n diddoon e Begpudtntac ue aywyn; H
avalAton g epunvelag pag odnysl OTOV WMIKPOKOOWO TWV
UAIKWV. Ot doutkol AlBol evog owWuaTog OTNnV TEPLOXA TIOU ETIL-
kpatel UYNAN Oepuokpacia, €xouv PeYaAUTEEN KIVNTIKA evEP-
YEla. SuykpoUovTal PE TOUG YEIToVIKkoUg (Tng yUpw meploXAg
Tou €xel MIKPOTEPN OepuoKpaoia) Kal METAPEPOUV O AUTOUC
éva MEPOG TNG KIVNTIKNG Toug evépyelag. Autol pe T oepd
TOUC UETAPEPOUV eVEPYEID OTOUC YEITOVIKOUG Toug KTA. Me
Tov TPOMo autd, UETAPEPETAL gvEPYEld Sla MECOU TOU OWUA-
TOG amd TePLOXEG Ue uPnAdTepn Oepuokpacia mpog AAAeg pe
xaunAétepn (ewkdva 8.7). Auth n dladikacia ouvexiletal, HEXPL
OA\eg Ol TEPLOXEC va aAmMoOKTAoouv Tnv da Bgpuokpacia. Ot
doptkol AiBot de petakivouvtal amd meploxn oe mepPLoxf, OUWS
gva uEpog NG evépyeldg Toug upetaggpetal. AuTdg O TPOMOG
d1ddoong g Oepudtntag eite péoa oe éva owua eite PeTagy
dUo owupdTtwv Tou PBpilokovtal oe emnagr, ovoudlstal diddoon
HE aywyn.

Mati ta ugtaAda eugaviouv ueyaAUtepn Ogpouikn) ayw-
yiuotnta andé dAAa oteped UAikd; Alddoon OepudTnTag ME
aywyn yivetat oge OAa Ta UAKA UEOW TWV OUYKPOUCEWV TWV
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SopIKWV Toug ABwv. H dapopd mpoépxetal and to £(dog Twv
Sopkwv ABwv. Evwd ot Bepuikoi povwTég amotehouvtal povo
arnd udpla, otoug Souikoug AlBoug Twv peTAAwV TephapBd-
vovtal Kat nAekTpovia Tou €xouv aroomactel and ta ATtouaq,
Ta ormoia ovoudlovtat eAevdepa. Ta nAektpdvia €xouv TOAU
uikpdtepn pdla amd ta pdépla ) ta dtopa kat dpa eival Te-
ploodTepo sukivnta. Me TIC ouykpouoelg Aotmdv Twv eAeude-
pwV nAekTpoviwv METAEU TOUC KAl PE TA ATOMA TOU METAA-
AOU, UETAQEPETAL TIIO YPAYOPA 1N KIVNTIKA evépyela art O,TL e
TIC OUYKPoUOElG METAEU aTtduwv N wopiwv. Emougvwg, n Unap-
&n Twv ehelBepwv nAektpoviwv eival o onuavtikdtepog mapd-
yovtag d1ddoong TG Oepudtnrtag HE aywyn oTta PETAAAQ.

ou(n
Kal Kadnuepivi Lwn, Texvvovla Kal Blvovlu

e

Ta TpXwtd MéAuaTa Twv HeydAwv TOSIWV TNG TIOMKAG apKoudag
elval OgpuopovwTikg, omdte Tnv mpootatelUouv amd To TOAKS
Yuxog kat étrol uropel va Badifel ye aocediela mdvw ota nayod-
Bouva. H mAouvola yolva tng povwvel Bepuikd To owua Tng amnd
Tov TOAU Yuxpd aépa.

ErurAéov, To maxy otpwua Almoug, mdyxoug mepimou 11 ekatooTwv,
KAtw and 1o dépua TG agevég eEao@alilel tn Ogpuikf pévwon
TOU OWUATOG TNG amd TO TMAYWUEVO vePS TwV TOAKWY OaAao-
owv, apetépou TN Bonbdel va emumAésl sukoAdtepa. Me Tov (Slo
TPoMo TpooTatedovtal and To TMOAKS PUXog Ol PWKIEG KAl Ol Tit-

YKouivol Tng AVTAPKTIKAG.

8.2 A1ddoon OeppoTnTag pe peupaTta

Eidaue OTt ta agpta eivai uovwtéc. QoTdoo, av TornobeTh-
oouue mdvw amoé Tn EASya evog KeploU Eva OTipTo, TO OTip-
T0 avdBet. Me moiov TPOMO UETAQEPETAl OgoudTNTA AN TN
@Adya oto omipTo;

Otav wa moodtnta uypoU N agpiou Bepuaivetal, téte dla-
otéN\etal, omndte n TUKVOTNTA Tng uewwvetat Etol, kiveltat
mpog Ta mndvw (Buufoou TN OuvONKn TAslUong) Kat avTi-
kabiotatat ané AAAn nukvétepn Kat Yuxpdtepn. Anuloup-
youvtai, Aowrdv, peuparta HETAPOPAC OecpudTnTAC.

Me Ttétola peluata MeTAPoPdc vepou, Bepudtnta HETAPE-
petal amd Tov AEBNTA TNG Keviplkng O€puavong ota Oepua-
VTIKA OWMAaTA. 3TN OUVEXELQ, ME PEUMATA METAPOPAg agpa n
BepudtnTta dadidetal and To oWUa OTOV XWPO TOU 5wuau’ou
To @ayntd LIJT]VSTCll otnv KaToapo)\a pag ASyw Twv psuua—
TWV uera(popqq Tou vepoU, Tou dnutoupyouvTat Kaeu)q auté
ouvexwg Bepuaivetal (eikdva 8.8). ANG kal pye autd Tov TPO-

Eixéva 8.8.
OepudtnTa eTapépsTal and Tov nUBUEVA TNG KAToapdAac
o010 vepd. H Bepuokpaaia tou vepou auédvetal kal To vepd

aveBaivel mpo¢ Ty em@dvela.
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Eikéva 8.10.
Ta Ga\dooia peduata oToue wkeavous emmopedlouv To KAjua
TwV napabaAdooiwy mepIoXwV.

Eikova 811,
Orav kdver kovo, Ta mouAld ONK@VOUV TO QTEOWUG TOUC
£101 Wote 0 agpac mou mayidevetar va Asttoupyel wg Bep-
UOHOVWTIKG Kal va unv EmTOENeL TN uetagopd Beoudtnrac
ané 1o owua Toug mMpog To mePPAAOV.

B 60|

no leotaivetal To SWUATIO pac Tov Xewwwva (eikéva 8.9). Zta
uUypa Kai ota aspia n OsppdéTnTa S1adidETAI KUPIWG HE pEUMA-
TO HETAPOPAG.

8" ka1 Texvoloyia, kabnuepivh {wA kai loTopia)

< Eixdva 89.

310 dkpo A Tou owArva petagépetar Bepudmra
ané ™ @Adya (kauotipag) oto vepd. H Bepuo-
Kpaoia Tou vepou auEdvetal kai To vepd aveBaivel
moo¢ To onueio B (Bepuavtikd odua). Kabag to
VepG pgel, BepudTTa UETAPEPETAL TOOG TO MEOI-
BdMov kai n Bepuokpaocia Tou uewwvetat Kiveitat
Eavd npoc To onueio A drou kar Eavabspuaive-
Ta. H Gépuavon and eotia  BspudtnTac mov
BoiokeTat eKT6¢ ToU XWpou mou mMGKeLTal va Bep-
uavhsl auté mou OnuEPa AmMoKAAOUUE KEVTOIKT
Bcouavon, eivar epedoean Twv apxaiwv EAAGvwy,
nou  xpnowonoinoav mpwtol Ta Gepuaviueva
ddneda. Tnv Texvoyvwoia twv apxaiwv EAARvwv
napéhaBav kai BeAtiwoav ot Pwyaiol.

MvwpiCoupe dtL dtav n Bepudtnta dadidetal ye aywyn, ta
udpla Tou UAIKOU 8e peTaklvouvtal ard Tn Jla TEPLOXH oThv
AAAN. AvTiBéTwg, 6Tav dnuioupyoulvtal peduata HETAPopPdg, UAN,
dnAadn udpla, hyeTakvouvtal arnd pia TePLoXn Tou €Xel UPnAn
Beppokpaoia mpog uia Puxpdtepn. Autd ouvexiletal péxpt Ao
TO UYPO | TO QEPLO va AMOKTAoEL Tnv (Bla Oegpuokpacia.

H &ddoon e Ogpudtnrac he Petagopd eivat pia ouvndi-
ouévn dadikaoia otn @Uon T1éo00 Ot PAvOUeEva MIKPNG KA{ua-
Kag, Onwg katd Ttov Bpacud Tou vepou, TN O€puavon Tou
dwuatiou amd To Kahoplpép, TNV YUEn Twv TPOPUWY OTOV
0dAapo tou Yuyeiou N TN O€puavon Tou oWPATOC MAG ME TN
pory Tou aiuatog, 600 Kal ot @awvoueva MEYAANG KAluakag.
Tétola sivat n Kukhogopia Tou agpa oOTnV atudo@alpa, Tou
TMPOKAAEl TOUG QvEUOUG Kal 1 METAKIVNON TEPAOTIWV TIOCOTH-
TWV vepoU OTOUG wKeavoug ue ta Baldoola peduata Tou EeKl-
voUuv amd TIg Oepuéq TpomikEG Tmeploxég (skdéva 8.10). Av
gumodiooupe TV KukAogopila Ttou agpa ylUpw amd éva Ceotd
avTikeluevo, téte oxeddv undeviletal n petagopd BegpudtTnrag
arndé autd, HEow PEUMATWV METaPoPdq. Autd erutuyxdvetal ue
v enévduaon, Adyou xdpn, TwV CWAAVWV PeTAPOPdg leoTou
vepoU Ue OepuopovWTIKA UAIKG, ue Ta PdAAlva polxda OTO OWUa
pag, e Ta @TePd Kat Ta Touroula oTa TouAld KTA. (sikdva
811) Autd Ta UAKA maydelouv PECA Ot MIKPEG KOWNOTNTEG
(mépoug), agpa, amotpEnovrtag Tn dnuioupyia PEUNATWY META-
@opdq. Ma autd kat ta pdAAva pouxa pag «eotaivouvs TOV
XEWVA.
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Peduata petagopde kat torkol dveuot

Suxvd ot dvepot Tipokahouvtal and TOTIKEG dlapopeg Begpuokpaaiag
oe ouvdUaoud Kal pe Tto avayAupo Tou £ddgoug. Onwg yia mapd-
Selyua, ol ToTiko{ Avepol TIou GuooUV KATd UAKOG TwV akTWv dlaite-
pa To kalokaipt. Katd tn didpkela Tng nuépag, n Oepuokpacia g
akThg eival uynAdtepn amnd g 6dhacoaq. Etol, ndvw and tn ote-

pld o agpag Bepuaivetal Kar avuPwveTtal v o Yuxpde agpag Kiveitar amd tn 6dhacoa mpog Tnv akth. Me autd

Tov TPOMo dnuoupyeital éva pedua agpa mou kiveitar and Tt 6dhacoa mpog TNV akTh: n dpooepn Baldoola adpa
(undtng). Tn vixta, emedn n Oepuokpacia ™G Enpdg sival pikpdtepn amd tng O6dAacodag, n KATeUBUvon TOU AVEUOU
avtiotpépetal Wuxpdg agpag amd tnv Enpd kiveltar mpog tn 6dAacoca: guod n amdysia adpa.

O afpag mavm amd ™ 0GAaoo0. ayd ATV arnivntog, TEM®E amEXTNOE e TaXYTNTO TEOG Mmopels va amodeiEelg
™mv oxt). Mmopelc va oxepOels TV TEOEAEVON TNG KIVNTIXNG EVEQYELQS TOV Q€QQ; ZUYXREVIQM- mv alMBee g mEd-
0€ TTANQOPOQIES ROl ROATAOREVOLOE EVO OLAYQUUNO, UE TIS UETOTQOTES EVEQYELAS TTOV GUUPALIVOUV. TALONG XQNOUOTOLHVTOG

o dudyoauuo 6.1;

Peduata peTagopde kat MTAoEIg

STnv TTAON Y avepdrTepo, dNAAdN He agpormAdvo Xwpig Kivn-
™pea, o TAGTog @povtilel va BpiokeTal pEoA Ot TEPIOXEQ
OepUWV AVOBIKWV PeUMdTwV agpa. Ta TouNd, 6nwe o astdég
mG eKOVAG Mag, €XOUV AVAKAAUPEL TA MUOTIKA TwvV OEpuwv
QavodIKWV PeuddTwv XIAAdeg xpdvia mpv ard tov dvlpwro
Kal Ta ekueTaMelovTal yia Tnv avodikn Toug mopeia. MoAAEg
@opEQ oL urelpol TAdToL uroBonBolvtal otV avalitnon Twv
QAVOBIKWV PEUMATWV TIAPATNPWVTAG TIG KIVACEIG TWV TIOUALWV.

Peluata ueta@opdg kat evépyela

Md¢ uetaoxnuatietar n nAlakn evépyela oe aloAik; To epwTnua auto
oxeTiletal pe éva and ta o OSUOKOAA TPEORAAUATA TNG YEWQPUOIKNAG.
M\@vtag moAU amAd uropoUue va mouue Ot

1. H evépyela aktivoBoAiag mou €pxetal and Tov nAo amoppogdtat and
Ta pdpla tou adpa, site ameubeiag eite €uueoa, uéow Tou £dAPOUC.

2. H n\akn evépyela petaoxnuatidetal og KIVNTIKA EVEPYELA TWV MOPIWV
Tou agpa (Bepuikn evépyela).

3. O Bgpudg aépag aveBaivel kal n KIVNTIKA EVEPYEID TWV MOPIWV TOU WETA-

TpéneTal oe duvauikh (H BepUIKA EVEQYEID UETATPEMETAL O OUVAMIKT).

4. O Yuxpdg agpag Kiveital yia va katahdBel t 6£on tou avepydpevou Bgpuol Kal £TOL 1 SUVAUIKY EVEPYELD WETA-

TPEMeTAl 08 KIVNTIKY (AlOAIKA) evépyela.

8.3 A1ddoon OeppdTnTac pe aktivoBoAia

Exelc avapwtnOei nd¢ diadidetar n BgoudtnTa andé 1o avau-
uévo tldki oe oduata mou PBpiokovtar angvavti Tou;

Siyoupa d¢ dadidetal pe aywyn, dI0TL 0 agpag Tou dwuatiou
elval povwTtAg. OUte Suwg e pelduata peTapopdg, dSdTL TO
CeoT1d pelua agpa dnuioupyesital mavw kat Sxt amévavtt and
Ta Ogppaviikd oduata (skéva 812). Adue Ot otV TEP(MTW-
on auty n Ogpudtnta dadidetal pe akTivoBoAia. Me autd
Tov TPOmno, Begpudtnta dadidetal and Tov HAloO OTn yn MECW
Tou kKevou SlaotAuatog. Emopévwe, n dddoon Bepudtntag e

Eikova 8.12.
To ueyaAutepo mood Bspudtnrac and to T¢dki dladidetal
ue peduata uéoa and v kauwvdda mpog 1o mepiBdAov. H
Bspudtnta mou wag leotaiver Siadidetar ue aktivoPolia.

EEE
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Eikéva 8.13.
H hkiog éxet uynAr} Bepuokpacia. EXTEUNEL EvEpyela e aKTI-
voPohia. Eva ugoog g aktivofoiag mou ekméumeTar and
Tov Ao elval opat kai €va uépo¢ adpatn. H muowuévn
nAdka Tou oidgpou Exel xaunAdtepn Bspuokpacia ané Tov
nAio. Exméumer uovo adpatn aktivoBoia.

\)oum
8" ka1 AcTpoguaiki J

Eikéva 8.14.
Mari Ta aorépia Adumouv.

310 £0WTEPIKG TOU NAIOU TIUONVIKY EVEQYEIA WETATOEMETAL
0¢ Oepuiki mou ueTagépetal oty emedvela. Sty empd-
vela, n BsoUIKh EVEOYEIQ UETATPEMETAL 08 EVEOYEIA AKTIVO-
BoAiag kai exméunetar moo¢ To Sidotnua. Eva uépog e
@Bdvel ot yn ue anotéreoua va  QWTICeL Kkat va Tn Gep-
uaiver. Me tov ilo ToomO exkmEuneTal veépyeia akTivoBoAiag
ané oAa Ta aotépla Tou oupPavou.

62

akTwoBoAia uropel va mpayuatoroleital akdua kat dtav de
pecoAaBel UAN peTa&l Twv owUdTWV.

OAa ta owpata aktivoBolouv: O HAog, n eAdya Kat o Aa-
MITTAPAG EKTIEUTIOUV SIAPKWG aKTIVOBOA(Q, éva pgépog tng ormoiag
6tav @Odoel oto udTL pag TeokaAel To alobnua g dpaong,
dnAadn eivar opatd kat €va Ao pépog dev TpoKaAel To ai-
obnua g dpaong, dAadn eivat adpato. ANG kat n odurma,
n mAdka TOu avaupévou Oidepou OBEPWUATOC, TO OWUA TOU
KAAOPLPEP, aKOua Kal TO avOpWrivo owua aKTVoBoAoUv (ik6-
va 813) Amé ta ocwuata autd n diddoon g OgpudTnTag Yive-
Tal e aktivoBoAia, n omoia duwg dev eival opath. Mevikd, pia
akTivoBoAia pmopei va eivar opati [ adpatn.

Kd&Be popon evépyelag mou dladidetal pe akTivoBoAia, ovo-
pudletal evépyeia OKTIVOBOAIAG. Zwuata Tmou  (QwToRoAouv
eKTIEUTIOUV  evépyela akTvoBohiag mou mepthauBdvel TtéCO
owTev evépyela 6oo Kat Begpudtnra.

Exknounn kai anoppodnon aKtivoBoAiac

OAd Ta OWUATA EKTIEMMTOUV JLAPKWG TPOG TO TePIBAAAoV
TOug BgpudTNTa ME TN MOPPN OKTIVOBOAOG. Suyxpdvwg arop-
po®ouUVv Jlapkwg OepudtnTa pe TN Hopdn aktivoBohiag amd
T0 TepBANAOV TOUG.

Otav n Ogpuokpacia tou ocwuartog eivat {on pe ™ Ogpuo-
Kpaoia tou mepBdAAovTog, TOTE 1 evépyela (Bgpudtnta) mou
aktivoBoAel Tpog to TepIBANNOV Tou KGBe deuTepdlerTo, eival
{on ue TNV evépyela Tou anoppo@d ue aktivoBoAia amd autd
otov B0 xpdvo. ETol, n Oepuik eVEPYEID TOU OWDUATOC, dpa
Kal n Oepuokpaocia Tou, datnpeeital otadepn.

Otav n Ogpuokpacia tou owuartog sival peyalitepn and n
Oepuokpacia tou mepiBdAAovTog, TOTE aKTIVOROAE( TeploodTe-
pn evépyela ané oon aroppopd. Emousvwg, n Ogpuikn Tou
evépyela, dpa kat n Ogpuokpacia tou, ehattwvetal H diadi-
kaoia ouvexiletar uéxplg Otou n OePUOKPACIA TOU OWUATOC
eElowbel pue ™ Ogpuokpacia tou mepBAAAOVTOG.

‘Evag AQunthipag mupdKTwong mou GwToRoAsl, €xel otabepn
Oepuokpaaoia, ueyallitepn amd tn Ogpuokpacia tou agpa mou
Tov TepBANAeL. [Td¢ ouuBaivel auts;

MNa va dwatnpeitat n Ogpuokpacia Tou Aaumtnpea otabepn,
otnv mepimtwon auth, 6a mpénet Kdarowa AAAn pop®n evép-
YEIAG va METATPEMETAL 08 BgpUIKN evépyela Tou Aaumthpa. H
OepUIK) Tou evépyela dlatnpeital otabepn Adyw Tng ouvexoug
METATPOTAG TNG NAEKTPIKAG evépyelag os Ogpuikn). Mapduola,
0 TOAU Begpudg HAlog akTivoBoAel SlAPKWG evEPYELD TPOG TO
Yuxpd ddotnua kat n Bepuokpacia Tou dlatnpeital otadepn.
AutS oupBaivel, d16TL O0TO £O0WTEPIKG TOU TWPENVIKA evépyela
METATPEMETAL O OgpUIKn (elkdva 8.14).

Eid0C KaI 10XUC EKNEUNOUEVNC,/ANOPPOPOUUEVYNC
aKtivopoRiac

rati popdue avolkTéxpwua pouxa TO KAAokaipt Kal okouod
TOV XEUWVQ;
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OAa T1a owuata, aveEdptnta arnd Tn Ogpuokpacia Toug,
EKTEUTIOUV KAl Amoppo@ouv akTvoBoAia. Ymdpxouv duwg dia-
Qopég OTO &£(d0og Kal oTnv LoXU TNG AKTIVOROAOUUEVNG EVEP-
Yelag. e Ogpuokpacieg tou yNAwvou TePIBAAAOVTOG, TA OWUA-
TA eKMEUMOUV evépyela akTivoBoAiag mou mepihauBdvel Kupiwg
BepudtTa. e Bgpuokpacieg peyahUtepeg amd mepimou 500
°C n evépyela akTIVOBOA{QG TIOU EKTEUMOUV TA OWHUATA CUUTE-
pIAaUBAVEL KAl GWTEIVA EVEPYELQ.

Ané molou¢ mapdyovree eg€aptdTal n moootTnTa TNG EVEE-
velag mou aktivoBolel va owua kdbe SeuTEPOAEMTO;

MriopoUue va SlATIOTWOOUNE TEPAUATIKA OTL To Tood NG
eVEPYELOG TIOU €va owua akTivoBolel avd deutepdlemnto, dnAa-
dN n oxu¢ TG akTivoBoloupevng evépyeiag, eEaptdral and:
a. Tn 6gpuokpacia tou ocwuatog. Ooo uPnAdtepn eivat n Oep-

pokpaola evég ocwuatog, téoo ueyaAUtepn eival n oxuUg

™™g aktivoBolouuevng evépyelag (Eikdva 8.15).

B. To supBaddv tTng sm@dveiag¢ tou cwuatog. Ooo peyalUte-
pn eivat n emedveld Tou owpatog, Téoo ueyalutepn eival
Kal n oxUq ™G aKTVOBOAOUMEVNG eVEPYELAG.

y. Tnv ueRn Tng em@dveiag. Ot tpaxiéq em@PAVEIEG EKTIEUTIOUV
OepudTnTa e aktivoBoAia evrovdtepa amd TG Aeleg (eo-
va 8.16).

3. To xpwua TNG £mMIPAVEIAC TOU OWUATOG. Ol OKOUPOXPWMES
erupdveleg ekméumouv OepudtnTa pe aktivoBohia evtovote-
pa amd TIG avolXtdxpwueg (eikdva 8.16).

Aré toug (Sloug mapdyovteg Kal akpRWG WE Tov Blo TPO-
no e€aptdtat kat n woxUg NG evépyelag mou arnoppopdrat
and éva owua. M’ autd TIg Kalokalpvég NUEpeg Popdue GuVA-
Bwg avolktdxpwua pouxa, Ta orola arnoppo®olv UIKPATEPN
noodtnta Ogpudtntag mou diadidetar and Tov NALO.

AKTIVOBOAIO KaI MIKPOKOOUOC

SUuQwva e TIQ oUyXPoveg amdyelg NG QUOIKAG, N EVEP-
vela aktivoBoliag petagépetal amd 1diduoppa cwudTia Ta
oroia ovopdlovrat @wtévia. KdBe @wtévio HeTAPEPEL OpPL-
ouévn moodtnta evépyelag. H evépyela Twv QwTOViwv MIAC
akTvoBoAiag kabopiletl kal to eidoc Tng. MNa mapddsiyua, KAbe
PWTOVIO NG QWTEIVAC evépyelag €xel peyalUtepn evépyela
and kdbe GWTOVIO TNG evépyelag akTIvoBoAiag pe tnv oroia
dladidetal n BepudtnTa.

Ta owpata ekméurnouv didgopa £idn akTivoBoAiag, dniadn
eKmEUMouV  pelyua o@wToviwv SlapopeTiknig evépyelag. Ooo
uPnAdtepn eival n Bgpuokpacia evog owuaTtog, T600 peyahuTe-
PN Kal n evépyeld TwvV QWTOVIWV Tou eKméurnel. Ta Qwtdvia
Ta ornola, dTav anoppopwvtal arnd To SEpua uag, MEOKAAoUV
To aiobnua ™g Zé€otng, Aéue OTL AviKouv OTnv UTEPUOPN aKTL-
voBoAia. H Bgpudtnta dadidetal kupiwg pe Tnv umépubpn
akTioBoAia (sikéva 817). Eival duvatdy, duwg, n OBepuokpaacia
OPLOMEVWV OWHUATWV (OMWG TWV GAynT®WV OTOV (POUPVO WIKPO-
KUMATWV) va auEnBel kat pe amoppdpnon ewToviwv uKpdTE-
pNG evépyelaq.

2.000°C @, 100°C

<« ____J

EKNEPNOPEVN
6gppoTnTa
500 joule 10 joule

Eikéva 8.15.
Ta duo owuata eivar mavouoldtuna. Xto G0 xpoviko did-
omua 10 Bepudtepo aktivoforel ueyaAutepn moodTnTa
BspuotnTac.

) 100°C

l\

'l— l EKNEPNOHEVN
@gppoTnTa

2 joule 20 joule

Eikova 8.16.
310 610 YpOVIKG SidoTnua TO ToaxU Kal OKOUPGYPWUO OWua
akTvoBoAel eyaAuteon moodtnta BepudtTac ané to avol-
KT0 Kai Aglo.

GIKA
8" ka1 Texvohoyia kai larpiki)
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Eikova 8.17.
Eisiki gwtoyodenon ue ungouBpo @A Ot KOKKIVEC me-
PIOXEG QVTIOTOLYOUV O ONuUeEld TOU OWUATOG TOU EXOUV
UYnAdTepn Bepuokpaoia Kai ouvenaws akTvoBoAouv mo Evio-
va. dwToypaiec oav autr XonowonololvTal yia va aviyveu-
Boov mbavec avwuadiec otnv kukAogopia Tou aiatog 1
OyKol OTOUG MVEUUOVEG Kal TOV EYKEQPAAC.
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MayesipeUovTag He QWTOVIO: O POUPVOG HIKPOKUUATWV

Metd Tov deUtepo TAYKOOUIO TIOAEUO Ol KATAOKEUAOTEG Twv pavtdp, mou eixav xpen-
oworondei otn didpkeld Tou, BIEOeTAV TIOAEG OUOKEUEG TAPAYWYNG MIKQOKUWATWY.
AvaZAtnoav Aowmdv uia EPNVIKA €QAPUOYN TOUG Kal Tn BENRKAV OTOV (OUPVO WIKQOKU-
pdtwv. Ta uikpokUuata eival aktivoBoAia mou aroteleital amd QwTtovia UKPOTEENG
evépyelag and ekeivng Twv QwToviwv Tng umépubpng aktivoBoAiag.

Ta QWTOVIA TWV WUIKPOKUMATWY aroppopwvTal amd Ta pépla OPLOMEVWY OUCLWY, Omwg
To vepd, Kal mMpokahoUv au&non TNng KIVNTIKAG Toug evépyelag. Ta udpla tou vepou
ouykpoUovTal Pe TA YeEITOVIKA Toug pdpla Kal WEOW TWV OUYKPOUOEWV UETAPEPETAL £va MEPOG TNG KIVNTIKAG TOUG
evépyelag ¢ autd. Me auth Tn dwadikacia, n evépyela TG aKTIVOBOAlaG peTaTpEmeTal O OgPUIK €VEPYELd TOU
UAIKOU Kal emopévwg auEdvetal n Bgpuokpacia tou. Me autd tov Ttpdmo Asitoupysl 0 @oUPVOG UMIKPOKUUATWY. Me
avTioTolXo TPOMO AEITOUPYOUV KAl Ol OUCKEUEG SlaBepuiag Tou XEnowlomoloUuvTal oTa Voookouela ylia tn 6épuav-
on TWV HUWV KAl TV apdpwoewv TPOKEIUEVOU va avakou@ploTtolv ol acBeveic amd Ttov mdvo.

oK

s 7 ya s
©epOKAMO Kal akTIVOBOA(ES Kai Xnueia, MepiBdAlov kai Koivwvia)

ASyw ™G UYNAAG Oepuokpaciag Tou, 0 NAOG EKTEUTEL KAl PWTOVIA WMEYAANG evép-
yelag mou dlarepvolv To YudAlvo mepiBAnua evdg Ogpuoknriou. AvtiBeta, To £da-
QoG AGYw NG TOAU XaunAng OepuoKpaciag Tou Ot OXE0N ME TOV NAIO EKTEMTIEL
QWToVIa TOAU UIKpATEPNG evépyelag, Tta orola de diargpvolv 1o YuaAl. Autd Ta
QwTOVIA ATIOPPOPWVTAL ard TOV afpa OTO £O0WTEPIKO TOU Bgpuoknmiou, YE aro-
Té\eopa n Oepuokpacia Tou agpa va auEdvetal

- ITowo amd ta aépla OV VIEQEYOUV 0TV OTUOOEALQ ONULOVE-

avakAdrai : YOUV TO QoLvouevo tov Bepuoxnmiov;

Pk "-\ - T tehevtaleg dexaeties mopatnoeital aUENON NG TEQLEXTIRO-
n aTpéoPaipa i) TNTOS TG ATUOOPALQOS OF ®AmoL amd T afolo Tov Bepuonn-

“"”gg”“’“ niov. TTowo eiva avTd ®o ol elvan 1 autio, TS avEnong Tove

Mapduolo «pawvouevo Bepuoknmiou» ouuBaivel KAt OTov TAQ-
vATn pac. Aépta tne atuéopalpac (agpla Oepuoknriou) Ast-
Toupyouv Onwg 1o Yudhvo mepiBAnua tou Bgpuoknriou, dnAa-
3N dev eMTPEMOUV OTO MEYAAUTEPO WEPOG TWV PWTOVIWV TOU
ekméunetal and T yn wg unépubpn akTvoBoAia, va diapuyouv
oto dldotnua. Me autd tov tPdro N unEpudpn aktivoBoAia mou
de dlagelyel oto ddotnua Bgpuaivel Tn yn. TeAikd undpxel Eva
OepuIKO 100TUVIO METAEU TNG £l0gPXOMEVNG NAIOKAG KAl Tng &-
Eepxouevng ynvng aktivoBoAiag, omdte n péon Bgpuokpacia tTng
yng dlatnpeitat otadepn.

Xwplg T0 Qawdpevo Tou Beppoknmiou, n yn Oa Atav éva maywpévo owua pe Bepuokpacia mepimou -18°C. Ta
teheutala 500.000 xpévia n péon Oepupokpacia TNg yng Kupaivetar ueta&y 19 °C kat 27°C.

- Ildg emnpedlovy ta aépla Tov Beppoxnmiov To
Mo g yng;

- [ow elvar m mBovy allayq tov xhipotog
eEautiog ™S aUEnong g mEQLEXRTIRATNTAS TNG
atuéopalpas ota aépla Tov Beppoxnmiov;

- Na ovyxpivelg tig 0eQuorQaoies OV EMXEATOUV OTN YN, TN OEMivn %ol ™V A@Qo-
dltn »at va tig ouvdEoels ue TV VTaEEn TS ATUGOEOLOAS XOL TN OUOTAON TG

Aappavovtog Tig TWES TG EVEQYELOS, oV Olvovtal ot avlaipeteg
novades, amd TV aviiotolyn €wOvVo CUUTAHQWOE TOV Tivaxo:

Evépyela mou @OdAvel Evépysia mou avakAdtat 30 Evépyela mou amnoppo@drat 70
ané tov ‘H\o om yn [ Ané mv atuéopapa | Ané to €5a90G | Ané v atpéopapa | Ané To €3apog
100 25 5 25 45
Evépyela mou aktivoBoAeitat amnd Evépyela Tou eTOTPEPEL OTO £€3a- | ZUVOANKKA €VEPYELQ TIOU EKTEUTETAL
0 £5agog 104 @og Kal v atudogaipa ASyw Tou | WE TN MOP®N UTEPUOPNG AKTIVO-
Evépyela mou aktivoBole(tar Adyw | Oeppoknmiou BoAiag amdé v atudoeaipa
ATMOOPALPIKWDV SLASIKACLOV 29 88 70
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\,ou(ﬁ
8" ka1 Xnpeia, MepiBdAov kai Koivwvia)

OepuIKA QaIVOPEVA Kal PETEWpPOAOYia

To vepd oto TMOTAPL oou gpxetal and To udpaywyeio péoa amd To SKTUO UBPEUONG, EVW TO VEPO TNG MUMAVIE-
pag dloxetevUeTal 0To O(KTUO AMOXETeuong Kal KataAnyet otn OAAacoa yia va avakukAwdel oTtoug wkeavoug Kat
otnv atudopalpa Kal owg kdmote va Eavaysuiost méAl 1o motApt pag! Méoa amd moleg diadikaocieg Suwg To
vepd umndpxel otn @Uon wg uypd oToug wkeavoug, TIg Bdhacoeg, TG Aluveg, Ta moTdua Kal tn BPoxn, wg oTe-
ped oTov Tdyo Kal To XIdvL Kal wg agplo, Tou eival ot udpatuoi omv atudopapa. O aTHooPAIPIKAG agpag TepL-
€xel ndvrote udpatuoug Tou Tpogpxovtal and TNV €EATUION TOU veEPOU TWV TOTAMWY, TWV AMV@V Kal KUpiwg TG
0dhaocoag. H uypaoia eivat éva @uokd uéyebog mou mpoodlopilel TNV MOoOTNTA TwV USPATUWY TIOU TIEPLEXOVTAL
otov aépa. H TR g uypaociag ouvdéetal pe ™ Ogpuokpacia tou agpa. Ze uynAdtepn Ogpuokpacia o agpag
uropel va ouykpathost peyaAUTepn ToodtnNTa udpatuwy, dnAadf n uypacia €xel yeyahdtepn T, Av 1 uypaoia
pewdel, éva pEPOG TwV UBPATUWVY MeTaTPEMeTal Ot MIKPA oTtayovidlia 1) mayokpuoTtdAAhoug, dnhadf oe uypd 1
oteped vepo.

Aladikaocieg YUENG Tou agpa

>t ddpkela ™G nuépag n yn, eneldn anoppodd meplocdtepn evépyela aktivoBoAiag amd Tov HAo art don
EKTIEUMEL TIPOG TO SldoTnua, Bepuaivetal Avtibeta, T viXTa n ekmoumi g YAVNG aktivoBoAiag €xel wg aro-
Té\eoua T deiwon Tng Bepupokpaciag Tng. EWBKA av dev undpyouv olvve®a OTOV oupavd, n evépyeld OKTIVO-
BoAiag mou ekméumetal and T yn oto didoTnua eival PeEYaAUTEPN KAl EMOUEVWG N MTWON TG Ogpuokpaciag
evtovétepn. Il autd ota Bouvd Kat OTIg gPRUOUG, ToU N uypaocia eival oAU WiIKPY), ol VUXTEG ME AOTPOPEYYLA
elval oAU kpUeq.

- O aépag uiag meploxng Yixetal and avéuoug ToU TMPOEPXOVTAL amd THO YPUXPES TEPLOXES, OMwg Yia Tapddetyua
arndé ™ ZiRnpia.

- O Ceotég agpag kiveitar mpog Ta mdvw kal Kabwg aveBaivel oe peyaAUtepa UYn QuUxetal

AN\ayég katdoTtaong Kal Kaipikd @aivopeva

H Unap&n okdvng | dAwv ocwupatidiwv guvoel Tn ouumikvwon A TN OTEPEOTOMON TWV USPATUWY.

SupnUkvwon
Av o agpag kovtd otnv em@dvela ™G yng Yuxbel, téte oL udpatuol evavovtal e udpootayovidia mou SAa pali
oxnuartifouv ouixAn. Suxvd otn didpkela NG NuEPag Ta udpooTayovidia amoppo@ouv Bepudtnta amd v nAla-
KA aktivoBoAia. Etol, petatpémovrtal os udpatuolq Kal n odixAn eEagaviletalt
e peydho Ugog Ta otayovidia oxnuatifouv ta ouvvepa. Ta otayovidia Twv olvvepwv, Otav Yuxovtal akdua
MeploodTepo and MAaywusveg TOOdTNTEG A€PA, OUVEVOVOVTAL Kal oxnuatifouv peyalUtepeg otaydveg. Otav To
Bdpog g otaydvag yivel apketd peydho, autég dev uropolv TAEOV va ouykpatndolv OToV agpa Kal MEQTOUV.
Elvat n Booxn.
To kalokaipt 0 aépag mou Bpioketal oe esmagn Ye To £€dagog kKatd Tn didpkela TG nuépag OspuaiveTal, evd
Katd T ddpkela Tng vixtag Yuxetat Adyw tng unAng Bepuokpaciag mou €xel o aépag katd tn ddpkela Tng
nuépag, sivatr duvatdév va mepléxel neydAn moodTNTA USPATUWY TIOU CUMTIUKV@VOVTAL KATd Tn Sidpkeld Tng vUxXTag
Kalt oxnuatiCouv otayovidia, mou Ta BAEMOUME WG OTAYOVEG JP00IdC TIG TMPWTEG TIPWIVEG WPEG.

Ztepeomnoinon
Otav n Oepuokpacia Tou agpa katd ™ Sidpkela g vixtag katéBel kdtw and 0 °C kat epdoov autdg MePLEXEl
pMEYAAN moodTnTa udpaTUWy, TOTE €va MEPOG TWV ATUWY UETATPETETAL O TIAYOKPUOTAAAOUG, TIOU TOUG AVTIAAM-
BavouaoTe Ta XEWWVIATIKA TPWWVA wq rdxvn O0To £3APog.
Sta vépn ol udpaTuoi METATPEMOVTAL O TAYOKPUOTAANOUG ToU TIEQPTOUV OTO £3agog wg xtévi. Otav ol otayd-
veg evlég VEpOUCG KATA TNV TMTWOoNn TPog To £dagog ouvavticouv TOAU Yuxpd otpwuata agpa, Ppuyxovtal andto-
Ma KAl YETaTPEMovTal 0og Kouudtia mdyou mou MEPTOUV 0To £5apog we xaAddi Ta kouupdtia Ttou mdyou Tou dev
npoAaBaivouv va Aldoouv Katd Tn Sldpkeld NG TTWONG TMPOG TO £3agog upmopel va €xouv Kal péyedog auyou
Kat eivat duvatdév va TPOKAAECOUV KATAOTPOPEG OTIC KAAMEPYeEleg Kal apketd omdvia va Tpauuatioouv Kat av-
Opwroug. To @awvduevo Tng Xohaldmrtwong mapatneeitat mo ouxvd katd tn didpkela Tou Kalokaiptou.

EZdyxvwon
Otav n Bepupokpacia Tou mepBEAovTog eival pkpdtepn amd 0°C kat n nMakfh akTvoBolia moAd évtovn, To X16-
v gEaxvwveTtal og udpaTuoug.




OYZIKH B” T'YMNAZIOY

» Xpnoiyoroinoe Kai £pApHOCE TIC €VVOIEC TTOU EMAOEC:

1.  SuunmA\ipwoe TIC A€Eelgc Tou Asimouv amd To MAPakdTw Keluevo £T1ol WoTe ol mpotdoelg mou Oa
npokUPouv va sival emoTnuovikd opBg:
a. O tpdrog diddoong ™E OepudTNTAC PECW TWV OUYKPOUOEWV TWV SOMIKWV ABwv Twv cwudtwy

ovoudZeTal S1AS00N OEPUOTNTAG HE wrerercrsens YAkd ota omoia n diddoon Tng OgpudtnTag yive-
Tat moAU ypriyopd ovoudZovTal OEPUKOL . AvtiBeta, UAIKG oTta omoia n BgpudtnTa dadide-
Tal pe oAU apyd pubud ovopdlovtal OEPUIKOL e

B. Otav douikol AiBol HETAKIVOUVTAL ATIO TEPLOXN  cereroeroeriers Oepuokpaoiag oe TEPLOXN MIKPOTEPNG
................... Aéue 0Tt n BegpudTnTa SlAdBETAL PE . ME QUTO TOV TPOTIO N BegpudTnTa PTIOPEL
va 31ad00el OTA oeercees (o 1o o RU— owuata aAld Oxt OTA ... owuaTa.

Y. H 31ddoon g OegpudtnNTag HE GWTOVIA OKOUN KAl OTO oo Aéyetal dLAB00N HE e

2. Na xapaktnpioelg yue = TIG TPOTACEIG TO TEPIEXOMEVO TWV OTolwV eival emoTnuovikd opBd Kal ue

A autég Ttwv omoiwv eival emotnuovikd Aaveacugvo.

a. Ma kahokaipivy uépa, mou 1 Ogpuokpacia Tou asgpa sivat mMoAU uynAr, ayyifoupe ouyxpdvwe To
pMeTAANKS TOMOAO Tou mapabUpou Kal To pappdplvo mTepRAll. AlobavéuaoTte TO TOPOAO TOAU
Ce0Td Kal To pdpuapo dpooepd. Autd oupBaivel, SOTL

- H Bepuokpacia tou petallikoU mépohou eival ugnAdtepn amd Tou papudplvou miepBalloy, EmMel-
3N 1o udpuapo eival Oepuikdg MOVWTAG, VW TO METAAAO OgpuIKOg aywyog.

- O1 Bepuokpacieg Tou mOpoAoU Kat Tou TiepBallol eival (oeg. To xEpt pag €xet xaunAdtepn Oep-
pokpaoia kat ard ta duo. OepudTnTa PETAPEPETAL KAl arnd TA dUO TPOG TO XEPL MAG, OuWG OTO
(510 XPOVIKO SldoTNUa UETAPEPETAL PeyaAUTepn moodtnTta OgpudtnTag amd To PETAANKGS TOuOo-
Ao Kal oAU Alydtepo amd To papudplvo mepPAall, yiati To mpwTto eival Ogpuikdg aywyog Kat To
deUTePo OEPUIKOG MOVWTNG.

B. Otav Bubiloouue os vepd mou PBpdlel To Akpo &vdg oUpuatog, Uetd amd Alyo, aiobavouaote TO
dA\o dkpo Tou ouUppatog va Ogpuaivetal Autd ouuBaivel diotL

- Ané 1O vePO BepudTNTA UETAPEPETAL OTO XEPL UAG.

- Ané TOo X€plL Mag YUXOQ METAPEPETAL OTO VEPO.

- Ané TOo X€pl Mag OepudTNTA UETAPEPETAL OTO VEPOD.

» E@dppooe TIC yVWOEIC OOU Kal YPAYE TEKUNPIWHPEVEG AMAVTAOEIC OTIC EPWTNOEIC TIOU aKoAouBouv:

1. Mapampnoe tov mivaka 81. Mou vouileic 6t opeidetat n peydAn diagpopd mou mapouctdlouv Ta
UETAANA OTN OepuIK AyWYOTNTC;

2. Av yvwpiCeig 6Tl OTIC gpAUOUC UTIAPXEL UEYAAN dapopd otn Bepuokpacia peTa&U nuépag kat vUxTag,
oupBouAeloou Tov mivaka 81 kat eERynoe ylati ol kATolkol TNg ouvnlwg Kataokeudlouv Ta OTiiTia
Toug amd Xxwua Kal vepd. Mati ol tolxol mpémel va €xouv ueydAo mdxog;

3. Mnopseic va e&nynoeg ylatk:

a. Ta dimAd tldua ota mapdbupa kpatouv Tio {e0TO TO OTITL TOV XEWMWvVA Kal To dpooepd TO
Kahokaipt oe ox€on ME TO TEPRAAAOV;

B. To xévt mou okemdlel Ta omappéva XwEdAela TIG TIOAU KPUEQ NUEPEG TOU XEWMWVA TIOANEQ (POPEQ
owlel TN 00deld and TNV KATAoTPOPN;

Y. Tig KpUeg MEPEG TOU XElMWva (opdue HAANAlVa pouxa;

d. Ot OUAAEKTEG OTOUG NAlaKOUG Oepuooipwveg sival BAUPEVOL PE MAUPO XPWHA;

4. TMatwvrtag he 1o éva yuuvo médt ota MAAKAKIa Kal ue To AANo 0 éva Ukpd XaAl oto urndvio atofd-
veoal Tta TAAKAKIa To Kpua. Autd onuaivel Tt ta TAaKAKla €xouv pikpdTepn Ogpuokpacia amd To
XOA(; AlTloAdynoe tnv andvinon oou.
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5. Méoa amd SladoXIKEQ METATPOTEG ONEC Ol UOPPEG EVEPYEIAG KATAAYOUV O OEPUIKY) eVvEPYEld TOU
dlaokopmiletal otov agpa. Auté onuaivel 6Tt n ouvexig auv&non Tng «KatavaAwong» eVEPYElAS OTNn
yn 6a mpokaléoel amepldplotn avEnon tng Oepuokpaciag tng Ymdpxel dladikaoia mou va eumodioet
™ ouvexn av&nom; AlkaioAdynoe tnv amdvinorn cou.

6. Mdvw oe wa eotia Oépuavong umdpxel wa xUtpa pe vepd mou PBpdlsl. Me moloug TPOMOUG META-
pépetal n OgpudTnTa:

a. and v eotia otov Tubuéva Tng XUTPag

B. armdé tov mubuéva tng xUtpag oto vepd

Y. and 1o vepd Tou Tubuéva otnv erpdveia

3. and v em@dveld Tou vepoU oTov agpa Tou mePIRBAAAOVTOQ
e. amd Ta Bgpud TOXWMATA TNG XUTPAg OTO TEPIBAANOV.

7. Na avalloelg touc pnxaviopouc Me Toug oroioug Ospuaivetal o agpag Kovtd oTto £€3agog pia nAo-
AouoTn nuépa.

NMEPIAHWH

(] H 6gpudmra diadidetal ye TPelg TPOMOUG: UE aywyn, WME METAPOPA Kal PE aKTVOBOAla.

] Xt d1ddoon g OepudTNTag HE AYWYN METAPEPETAL EVEPYEID dla MEOOU TOU OWUATOG armd Te-
PLOXEG ME UYNASTEPN Oepuokpacia TMPog AANEC pe XAUNASTEEN WEXPL OAEG Ol TIEPLOXECQ VA ATIOKTH-
oouv Tnv Bla Bepuokpaoia.

) =tn d1ddoon pe aywyn n OepudtnTa METAPEPETAL UECW TWV OUYKPOUCEWV TWV OOUIKWOV ABwv.

[ YAkd ota omola n Ogpudtnta dadidetal pe aywyn moAU ypriyopa £xouv peydAn Ogpuikh ayw-
yiudtnTa, eival Bgpuikoi aywyol. Evdd autd ota ormoia dtadidetal moAd apyd eivar Ogpuikoi povwTsg.

] Zta uypd kat ota aspla n BgpudtnTa dladidetal Kupiwg pe peluaTa PETAPOPAG.

] H d1ddoon OgpudtnTag pe akTivoBoAia umopel va mpayuatomoleitat akdua kat otav de ueoolapel
UAN METAEU TV OWHATWV.

[ Z0upwva pe TIG oUYXPOVEG amodPelg NG (QUOIKAG, N evépyela akTivoBoliag petagpépstal amd (S1o-
pop@a owuATIa TIou ovopdlovTal pwTAOVLA.

[ Ta ¢wtdévia mou, dtav arnoppodndolv and 1o dépua Pag, MPokalolv To aiobnua tng (éotng, Aéue
Ot avikouv otnv umépubpn akTivoBoAia. M’ autd Aéue OtL n BepudtnTa dladidetal Kupiwg pe v
uniépubpn akTivoBoAia.

[ H woxig t™g aktivoBololuevng evépyelag e€aptdrat amd tn Oegpuokpacia Tou CWUATOG, TO guBaddv

™G empAveldg TOU, TNV UPN KAl TO XPWHA TNG ETPAVELAG.

BAZIKOlI OPOI
Aywyn AkTivoBoAia Oepuikol HOVWTER
Peluata petagopdg Ospudtntag Ogpuikol aywyoi dwtdvia
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