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H TautornTa Tou BiBAiou

Axolovbwvtag to Tpdypappa oovdwv Puoikig M'uuvaciov, To eplexduevo tou BiBAiov eivat Sopunpévo
o€ Bepatikd medila. Kabe medilo amoteAeltat amd Bepatikés evoTnTEG IOV TTarpovotdlovtal o€ pia 1 mepLo-
00TepeG TAELS. Xe kaBe TALN oL Bepatikég evotnTeG opadomolovvtal o€ Ke@aaia. Kabe Bepatikn evommta
QTMOTEAELTAL ATIO VTIOEVATNTES, TWV OTIOLWV TO TIEPLEXOUEVO TIPOTEIVETAL VX SIBAOKETAL OE Pic SIBAKTIKT

wpa. T S1evkdAVVOT EKTIALSEVTIKWV Kot LaBNTov/pabntpLov 1 ke vtoevotta Ba KaAeltat padnpa.

. ] TiTAOG
KEGEAQIO esHaTlKn utoevaTNTa BEPOTIKAC
evotnTa TiTAOG YaBrjpaTog evoTNTAG

/

{ P4 30¢ vouoc Tou Nedrwva

ASakTikT pé0odog pe Stepeivnon

To mapov BLBAlo ival ypappévo cOp@wva pe To véo Tipdypappa omoudwv s Puowkng M'pvaasiov, oto
oToio 1 StepeuvnTiky] pEB0S0G SLISAOKAALNG EVALT) TIPOTELVOUEVT).

Tl T ovyypaet) Tov BiAiov §60nke Slaitepn pépluva MoTe va S1eEVKOALVOOUV 0L EKTTALSEVTIKOL TNV
e@appoyn g Sidaokaliag pe Siepedivnon, KaBws N Stepevvnon amoteAel Tov TPOTO TOV 0 AVOPWTOG
AQVAKOAVUTITEL KAl otkoSopel T yvwon. H Sibaktikn pébodog pe Siepevvnon amattel éva meptBaiiov
EVEPYOU GUUUETOXNG KoL GUVEPYATTOG OAWY TWV HABNTWV KAl LABNTPLOV, AUTEVEPYELAG, CUVEPYATLKNG
Spaong o€ opASES, BLOUATIKNG TTPOCEYYLONG KL CUVEPYOTIKNG EMAVONG TTPOBANUATWV.

Me ok0TI6 TNV VAOTIONON KATAE TOV KAAUTEPO SUVATO TPOTIO TWV GTOXWV TOU VEOU TIPOYPAUUATOSG OTIOV-
Swv, oe kABe voevaTNTA (LABNUA) TtepLExovTaL T Bripata TG Hdbnong pe Siepedivnon, Ta omoia Kot
ava@épovtal. Ta cVPBoAa IOV xpnoLpoToloVVTAL YIx va SNAwBel To kGBe Bripa g nebdSov elval avtd

TIOU VALPEPOVTAL 0TO TIPAYPAUUN CTIOUSOV KL KATAYPAPOVTAL OTOV TIOAPAKATW THIVOKA:

BAua Tng pedodou ZU0uBoAO

Evavopata ev8iagépovtog ' 7
[poBAnuatiopsds, culon, vTtoBECELS ®®
[Melpdpata pe HETPNOELS, SPACTNPLOTNTESG KAL LBLOKATAOKEVESG \\
Tuumepdopata - Ocwpla
AlemoTNHOVIKEG — AlaBepaTIKEG EQapPOYES TNG Bewplag, ;}
yevikevon, epmeSwaon, epUNVeleg pe ToV LKpOKOoHO

210 évavopa ev8la@épovtos kabe pabnpatog mapovotalovtal OEpata Tov eival olkela oTa TaSLd Kat
YVWOTA a1t TNV KAabnuepVOTNTAE TOUG.
AxoAovBoUv pofAnuatiopol ToU cUXVA SLATUTIOVOUY oL LABNTEG Kal oL LaBTTPLEG KAt TLOaVEG VTTOOE-

0€Lg oL Ba prtopovoav va 60000V WG ATAVTIOELS.



H TautétnTa Tou BiAiou

MeyaAUtepo pépog kaBe LOBNUATOG APLEPWVETAL OTNV TIPAYHATOTONOT SPACTNPLOTHTWY 1) TELPANA-
TV, 0TA oTtola KAAoVVTAL OL LOBNTEG KoL Ol HAXOTTPLEG VX CUUHETAOYOVV O€ OUASES KAl Vo SLEpELVT)-
oovV TNV 0pBOTNTA N U1 TWV VTTOBECEWY TOUG. Me aUTO TOV TPOTIO TA CUUTIEPAGUATA TTOU aKoAouBovy,
KoL amoteAoVv T Bewpla g Puoikrg, TpokUTITOUY affiaota amd Ta (Sl ta madid, Sivouv anaviioelg
0TOUG TIPOLANUATIONOVE TOUG KA STLLOVUPYOUV LK GUVEKTLIKN ETILOTNUOVIKY YV®OT).

Evioyvon ¢ yvwong autig amotelel To éumto kot tedevtaio Bripa g Stepeivnong, SnAadn ot yevi-
KEVOELG KALT) EQAPHOYT| TNG YVWONG. ZTO BrjHa auTo TOU Habnuatog yivovtal ouvSEGELS TOU TEPLEXOE-
VOU TIOU SISAXTNKE HE EMOTNUOVIKEG EQAPUOYES, LE TEXVOAOYIKA BEpata, pe BEPATH AOPAAELNG KOl
VYLEWVNG, HE TEPLBAAAOVTIKA BEPATA KL YEVIKA PE BEUOTA TTIOV EVIOYVOUV TIG YVWMOELS, TIS CUUTIEPLPOPES

KOL TIG OTACELG TWV LABNTOV KL TWV HLABNTPLOV WG EVIILEPWV KAL EVEPY DV TIOALTMOV.

Ta TTelpdpata Kot oL SpactnpLoTnTeg

AapBdavovtog vTtdYTn TN GXOAKN TPAYUATIKOTNTA, TTOU AQOPA TNV VAIKOTEXVIKI] VTTOSOUT] TWV 0)O-
Agiwv kat ™ ouxvn SuokoAia TpdGRacnS 6TO GXOAKO EpyaoTiiplo, TipoTteiveTatl oTo BLBAL0 TTOAAEG TEL-
POUHOTIKEG PAGTNPLOTNTEG VA VAOTIOLOVVTAL EVTOG TNG OXOALKN G TAENG LE T1) XPTOT) ATAWVY KAONUEPIVDV
VAKWOV. Mg Tov TPOTO aUTO TapEXETAL 1) SUVATOTNTA OTA TALSLE VX 6LVSEGOLY T PUGIKY HE TIG KoBn-
HEPLVEG SPACTNPLOTNTESG TOUG KL VO LETAPEPOLVV T OYXOALKY EMLOTNUOVIKY YVWOT 6TO TAXIGLO TNG K-
ONUEPVOTNTAS TOUG, EPUNVEVOVTAS TNV. Z€ O,TL APOPAE TNV UAOTIOMON TEPAUATWY TIOU ATALTOVV GUV-
BETEG KL ATALTNTIKEG SLATAEELS Kal dpyova Kot VAOTIOLOUVTOL ATTOKAELOTIKA GTO OYXOALKO EPYNOTIPLO,
TPOTEIVOVTAL EVOAAAKTIKEG SPAGTNPLOTNTES E T XP1ION OTITIKOTIOWGEWY KAL TIPOGOUOLDOEWV.

Ta Telpapata Kat oL §pacTnpLOTNTEG TAEWVOLOUVTAL WG TIPOG TO TIEPLEXOUEVO KAL WG TIPOG TIG AVTIOTOL-
X€G 6€€10TNTEG TOL 210V LWV TIOU KAAALEPYOUVTAL

e O xapaktnpLopds TOUG WG TPOG TO TEPLEXOUEVO SnADVETAL PE Eva amd Ta avtioToya cUPBoAX aTtd

TOV THPAKATW Tivaka To oTtoio TomobeTe(TAL OE QUTES.

Mepiexopevo Z0pBoAo Mepiexopevo Z0pBoAo Mepiexopevo ZUufoAo

, AVvovtag Enegepyaoia
n () , () ,
Elpapa TpofAnuata Sdedopévav

Tul{tnon @ [pocopoiwaon [8lokataokeun

e 0 YapaxkIPLopds TOUG WG TTPOG TI§ SEELOTNTEG TOL 210V ALV IOV AVATITUGCOVTAL SNADVETAL UE

™V avaypa@1 TWV avT{ioTO®WV AKPWVUHIWY TOU TAPAKAT® TivaKa:

Ag§ioTnTa Akpwvipio

MéOnong KPLTLKT) cm,éljm, Snulovp,yud)‘mta, (A0
ouvepyaoia, ETKOWVWVIN
T ymeLaxog ’ypauuocrlcuég, }(pauua‘ucuég :toov HECWV
ETMKOWVWVING, TEXVOAOYIKOG YPAUUATIONOG
oot eveliEia, nyeoia, mpwtofoviia, @
ns TAPAYWYIKOTNTA, KOWWVIKEG SEELOTNTES




A&odoynon
Y10 TéA0G KAOE SIBAKTIKNG WPAG AKOAOVOOVUV EPWTNOELS, AOKNOELS KAl TIPOPBANLATA TIPOG ATTAVTNON.

Epwtnoelg, aoknoelg, mpoPAnpata @

0 Babuodg SuokoAiag Toug TTpoadiloplleTal wg ENG:

e ‘Otav mpwv amd v apibunon dev umtapyel cVPBoAo, To a&loAoyikd avTikelpevo Bewpeital ebkoAo.

e Otav mpw amd Vv apibunon vrdapyel évag aotepiokos (*¥), To aflodoyikd avtikeipevo Bewpeital
petplov Babpov SuokoAiag.

e ‘Otav Tpv amd Vv apibunon vrapyouvv Vo actepiokol (**), To aflodoyikd avtikeipevo Bewpeital
OTL TTapoVaLAleL peyaAvtepo Babud SuokoAiag.

Y10 BAlo auTod €xel S0Bel BaplnTa oTA TEPAPATA KL OTLG SPACTNPLOTNTES KAl EXEL TIEPLOPLOTEL OF

peyaAo BaBud n pabnuatikomompévn emilvon acknoewv. Me Tov TPOTO aUTO EMSIWKETAL VA LELWOEL N

QAO0KNOLOAOY( TIPOG OYEADG TNG KATAVONOTG TWV (PUGLKWDV EVVOLWOV.

AlveTal Eppaon, €TONG, OTNV KATAKTNON TWV QUCLIK®OV EVVOLMOV KAL TWV (PUOLKWV VOLWYV, TNG YVWOTG

™G Puoki¢ EMot)ung wg oAdTnTag Héow TV TEWPAUATIKOV SPATTNPLOTHTWY, GTIG OTIOIES APLEPWVE-

TOL TO HEYOAUTEPO PEPOG TOL TrEPLEXOUEVOL TOL PBIBAlov, eplopilovtag tnv acknotoioyia. [TapdAinAa,

0L EPWTNOELS, OL AOKTOELG KAl TA TPOPANHATA elval KATA Kavova cUVSESEUEVA LE TIPAYUATIKA BEpaTta

Kot OXLYeVIKG Kat agnpnpéva. OL aoKNoELg amoTEAOVV [ia UOLKY cLUVEXELA TG Bewplag Tov TTpogkue

KaL TTOAAEG (POPEG ATIOTEAOVV TNV EQAPUOYT TNG OTNV KAONUeEPIVY TIPGEN.

TéAog, £xouv emAeyel AOKNOELS HE PKPO 1) HETPLO BaBud SuckoAiag, woTte 6Ax Ta TToUSIA XwpIG SloTaypod va

aoKOVVTAL 6TV ETIAVOT] TOUG, EMSLWKOVTAS TN Snpovpyia cuvalotnudtwy emiTuxiog Kat oYL amoyonTey-

ong¢. Me tov TpoTo auTtd Bewpovpe dTL evioYUETAL KALT) BETIKN GTAOT TWV TIAUSLWOV TIPOG TIG OETIKES ETUOTIHES.

Kwdwol ypriyopn¢ avranokpiong (QRC)

Ye kGBe kwdikd QR
SMNAGVETAL YPATITWS TO £{506
TOU TIEPLEXOLEVOU TOU.

Trypaia
ToxvTNTAL

Kabwg oL avaykes Twv TaSLmv, ta Kivitpd Toug, Ta evLX@EPOVTAE TOUG AAAGIOUV akOAOVOWVTAS TIG
KowwVvikég e€eiEels, ol ouyypageis tov BiBAlov EdaBav vt TapdAAnAa pe tn oUyxpovn Stebvn Bi-
BAloypaia kat Tov oVyxpovo TpoTo ypa@ns oxoAkwv BiBAlwy, Tov TpdéTo Tov pabaivouv mALov Ta
TS o€ vy KOGHO TEXVOAOYIAG, EVKOANG 0AAG Kot aveEEAeyKTNG TPOGRacng atnv TAnpo@opia, o€
éva mepBAaArov Ttov kKuplapyxoUv olyxpova epyaieia pabnong, 6w Ta ToAvpéoa kat To Stadiktuo.

To BBAlo emSLwyxONKe va epmAouTIoTEL PE TANO0G ELKOVWV KoL PN @LaK®V HEGWV, WOTE va elvat euxapt-

OTO KAL EAKUGTIKO 0TOVG HABNTEG KAL GTIG LAOTTPLES KAL CUYXPOVWS VAL EVIGYXVETAL 0 TANPOPOPLKAG KAl

UMeLaKog ypaupationds Toug.

H TautétnTa Tou BiAiou


https://ebooksdl.cti.gr/view?item=20.500.14040/3795




BN .,w,w. :
NS u%%uﬁﬂwﬂﬁ

N
3
W

N

dpaon

4

1 4

NG —

1 4

£C EVVOIEC

/4

(vnom Twv cwUATwY
aon €xeL avtl

1.1 H i
1.2 H dVvaun
1.3 Kdbe 6p

KEQAAAIO 1
Baoik
KIVAUATIK

eSS y
B I X e AN
: TS S

< N SEEINTRNR VWWWW-//»/
ST SRRV R

Z

LIFLHNIM VA <IFNVYNAV




1?

12

Ocon, pETATOMION, O1ACTHHA,
1.1q

b

»'Solor“"!')l U‘L‘V‘llit ﬂ!oior“'ll']l ’ollf{ol'd!lo"

A£Ee1C-KAEL8LA: Oéom, HETATAOTILON, SLACTN U, XPOVIKT OTLY LT, XPOVIKO SlaoTnua, onueio ava@opds

(1) Q @) Q

74 Po50c
Rodos

Aivbog
Lindos 2 )

R

ANAXQPHZH

e Kuweitow 1} L to avtokivnto otny eikova 1; Mwg Ba umopovoate va To SIATIOTWOETE;

o Tloleg MAnpo@opies uag Sivouv oL mvakides ¢ eikovag 2; [Towo elval To unkog ¢ Stadpopng amo
™ P66o ot Aivdo;

e Av o avBpwTog ¢ elkdvag 3 amopacioel va petakivnBel katd Vo Pripata, Oa Bpedel mo kovta
oto 6évtpo 1 oTov Bduvo;

o [loLa XpOVLIKI) OTLYT) AVOYXOPTOE TO TPEVO OTTO TOV TIPWTO GTAOUO KOL TIOLX XPOVLIKT] GTLY LT EQTOCE
otov 8eVtepo otabud; Mol eivat ) xpovikr Stdpkela Tov TagLdLov, av yvwpllovpe OTL elval AtyoTe-

po ato 12 wpeg;

ApPAsTHPIOTHTA 1: Kivnon, peTarémrion

210 emOpevo oxnpa §Y0 EvTopa HETAKIVOUVTAL KATA UIKOG TOU XAPAKa, TO TPWTO atd To onpelo A oto B kat
T0 8eVtepo amd to onpeio I oto A. Enpewwote v £vdeldn undév (onpeio avagopdg) oe dmota KABETN ypopuun
ToL xdpaka embupeite. (EmALETe StapopeTikd onpeio amd autd mov emédeée o StmAavog/n SimAav oag.) Ztn

OUVEXELA CUUTIANPWOTE TIG UTIOAOLTIEG EVEEiEeLs (5V0 SLadoyikés ypappés améyouv 1 cm).

®



& & B »
Lt r r r 1 - 1 T [ T [ 7T/1]

cm

. Mowx eiva ) apyikr kot tola 1) tedkn B€om (x) kaBe evtopov; Oewprjote wg BEon kabe evtopov tn BEon ¢
KITPLYNG KOUKKISaG TAVWw o€ auTo.

[pWTO VIONO: Xy = woveereenes CM, Xg = wovvereerens cm

AgVTEPO EVTOUO: Xp = ververrernes CM, X\ = evererenns cm

01 B¢oeLg Tov Bpnkate eEAPTWVTAL ATO TO ONUELD AVAPOPAS; ZUYKPIVETE UE TOV SITAQVE /TN SiTAavi) 6ag.

Nat |:| OxL |:|

. Mowx givaw 1 petatomion (Ax) kabe evidpov;
To cOpBolro A

TIPWTO EVTOHO: coeereereereereereseeese ettt sseens
P " To oUpBoAo A xpnotpomoleital SteBvag umpo-

..................................................................................................... oté atd éva uéyseog Y va 5T]7\d)0'£l ™ peta-

AEVTEPO EVTOHO: ceverereeereereesersessessessesssssssssssessessessesssssssssnnes BoAn Tov (TeAkr] Tt — apxikn Twury). Etot, av
..................................................................................................... 0 elval To ovpBoro yua ™ Beppokpacia, AD
O1 petatomioels ov Bprkate e€apTwvTal amod To o1n- onuaiver petaBoAr g Beppokpactias (tedum
pelo avapopdg; Zuykpivete pe Tov StmAavo /) Suma- Beppokpacia - apywn Beppokpaoia).

V1] 6ag.

Nat |:| OxL |:|

. XLxebudote yia kabe évtopo éva Bedog (B to Agpe Stdvuopa) pe apxr tn Béon amd v omoia Eexivnoe kot

TEA0G TN B€om O6mov katéAnge. Elval to avtiotolyo Stdkvuopa kGBe petatomiong.

TTowo elval To pnkog kabe Staviopatog;

. ZUYKPIVETE TN PETATOTILON TIOV BPNKaATE Yl K&Be £vtopo adyeBpikd (oto epwtnua B) kat ypagkd (oto
epwnua ).

[wg oxetiletal o Tpdonuo pe Ty katevBuveon s kiviong kdbe evtouov;

. Av ta évtopa Kvolvtay TauTtoXpova, To TIP®To atd To A 6to B kal to Sevtepo amnd to A oto T, pe TpodTO
woTe 1 petad Toug amdotaon va Statnpeital otabept, TOTE:

a) TO TMPWTO £VTOUO BAETEL TO SEVTEPO VA ATTOUAKPUVVETAL ATIO AUTO.

13
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H kivhon Twv cwpdtwy

B) To mpwTo évtopo BAETEL TO SEVTEPO VA TTANGLALEL TIPOG AUTO.

Y) To TpWTO €vtopo PAETEL TO SeVTEPO VAL TIAPAUEVEL aKivnTO.

EmtAéEte ™ owot) mpdTaon.

[16te éva cwpa Kwveitay,

APASTHPIOTHTA 2: MAKOG S1adpopng (S1doTnua)

To évtopo Kiveital amd To onpeio A 6to B kat 6t ouvéxela emiaTpéPeL oto onpeio I

B

I%I

I I
-1 0 1 2 3 4 5

1. Zxebidote TAVW 0TO oYNUA TN Stadpoun} TTou akoAouBOEel To évtopo. Oewpnote wg BEon Tou evtopov tn B€on

™G KITPLVNG KOUKKISHG TAVW o€ auTo.

I
6 7 cm

ITowo glval To pnkog g Stadpouns (to Staotnua) mov oxeSLAoATE; S = ........... cm

2. ZxeblaoTte TAvw 6TO XU TO Stdvuopua TG HETATOTIIONG attd To onueio A oto I

TToto elval To PKoG TOL SLAVUGHATOG TNG LETATOTILONG (TO HETPO TNG); (AF) = e cm

3. Zemola MEPIMTWON TO PKOG TNG SLdpoun§ KoL To HETPO TNG LETATOTILONG B GUUTIITITOUV;

APASTHPIOTHTA 3: XpOVIKO Si1doTnua (XPOoVIKA SidpKela)

Melpapa otnv T@&n: O kabnyntig/H kabnyntpLd cag Ba akoAovBfoel o cuykekpLluévn Stadpoun péoa oTnv
T&én. Me ) Bon el evog poAoylov Tov Seiyvel SEUTEPOAETITA OUELWOTE TIOLA XPOVIKT oTlyun t; Eekivnoe kal

TOLX XPOVIKT] OTLypn t, £@Tace 0To TEAOG TNG SLadpoung Tov/TnG. LTh GUVEXELQ VX UTTOAOYICETE TN XPOVIKN)

Suapkela At ¢ Stadpounc.

ri |

'I"“ Ll

XPOVIKEG OTLYUEG:

MAG



B Tevikd éva avtikeipevo Kuveltan 6tav aAddlel 0¢om wg Ttpog éva dAAo To omoio Bewpovue axivnTo.

B 'Otav éva avTIKEipevo Kiveital og evBeia ypapun, TOTE yia T LEAETN TNG Kivno1g Tou opilovpe Evav
apBunuévo d&ova Ttavw otV evbeia, Bewpwvtag To onueio x =0 Tov d€ova wG To oNUEi0 avago-
pPac. Me autd tov TpdTo poosdiopiletal kdOe otiypur n 0£€om (X) Tov avtikelwévou (Tov BpiokeTal To
avTikeipevo). ‘Otav To avtikeipevo petafaivel amod plo apyikr) 0£om (xapxm,',) o€ P TeEAk) B€om
(xumﬁ), opileTal wg peTaTdTION (Ai) 70 Stavuopa (BEA0G) pe apxT) TNV apXLKY) BECT) TOU AVTIKELLE-

VoU Kal TEA0OG TNV TeAKT 0€om tov. H petatdmion (Ax) opiletal wg:
Ax = Kreawr — Xapyuci

B 'Otav 1 PETATOTLIOT £XEL BETIKT) TIUT), TO AVTIKEILEVO HETATOTIIOTNKE TIPOG TN BETIKN KATEVOULVOT) TOV
agova, eV av EYEL APVNTLKI TLUN, 1) HETATOTILON elval TTPOG TNV apvnTIKY KatevBuven tou Géova,
OTIWG PAIVETAL KOl 0TA TTAPAKATW oxfipata. H petatomion eaptdtal povo amo tnv apyiki Kot Thv

TeAwkr) B€om kot elvat aveapn T ™G Sladpoung Tov akoAoVBNOE TO AVTIKEIIEVO.

Ax=+6m
-
AX R
»
L — Xienk
I R
T T T T T T T T T T »
-2 -1 0 1 2 3 4 5 6 7 (m)
A; Ax=-3m
—
XuA\Kr\ Xupxlxr']
>
T T T T T T T T T T »
-2 -1 0 1 2 3 4 5 6 7 (m)

B H ypopun mov evaVvel Ta onueia amo Ta ool StEpXETAL

£Va OO OVOUATETAL TPOXLA.

TPOXIG

15
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B Awdotnpa (S) sivat To cuvoAkd ufkog tns Stadpo-

ung Tov StavieL Eva avTIKEILEVO KATA TN petafa- s

o1) Tov amo pia 0€on o€ o GAAN. To Stkotnpa Sev s

€xeL katevBuvon kal eEapTaTAl ATO TOV TPOTO pE A ax r B

Tov omoio Stavubnke 1 Stadpopr). ZUVETWS, Yl ™ u u L
uetakivnon avdueoa oe Yo onueia (Ty. amd TV o 12 s & s s 7 m
ABnMva ot Osooadovikn) vtdpxouvv TOAAEG Sia- S =(AB) + (Ar)

Spopéc Yl TIg oTroieg To StdoTnua pmopel va elvat
SLLPOPETIKO, OPWG 1 petatomion eival (S, yat,
OTIWG AVUPEPUNE, EEAPTATAL LOVO ATIO TNV apX

KOl TO TEAOG TNG StaSpopun.

Metatomion

B Xpovikn otiyun (t) eival to péyebog mou pag mepLypd@eL To «mdTE» CLUVERN KATOL0 YeYovdG. ‘ETol,
AV O€ P @WTOYPAPI0 VTIAPXEL EVa POADL, AUTO SEXVEL TN XPOVIKY GTLYUN TTOL €YLVE 1| ANPM TG Qw-
Toypa@lag.

B Xpovikn Suapketa (At) ] xpoviko Stadotnpa sival to péyedog Tou pag TepLypd@eL To «mdoo» Sujp-
KEGE EVA (PULVONEVO. AVTIOTOLYX JE TN LETATOTILON, 1) XPOVIKY SlapKelx VTToAOYI{eTaL OAYERPIKA aTtd
™ padnuatikny oxéon:

At = trE)\LKr'] - tupxu(n'

OTIOV tapyu; KL trenue; T AVTIOTOLYT XPOVLIKT) GTLYUN Evaping kat AEng Tou @atvouévou.

0 ytlopeTpnTig

Te kabe auTokivNTO UTIAPXEL Eval OPYAVO UETPNONG
TIOV OVOUATETAL XIALOPETPT TG, OTIWGS AU TO TIOV Paive-
Tl ot SimAavi) elkova. To 6pyavo autd KaTaypaPEL
TO GUVOALKO PU1jKOG TNG SLadpopr|§ TTou £xeL SLaAVUGEL TO

QUTOKIVITO AT TNV TPWTN KuKAo@opia Tov. XNV £l-

KOVa 0 XIALOPETPNTNG Selyvel TNV ev8elén «95755 kmy.

H kataypa@r| auty elval xprioLun Yl T GUVTHPNOT] TOV QUTOKLVITOU KL YLO T1) LETATIWAN G TOV.


https://ebooksdl.cti.gr/view?item=20.500.14040/3831

o

‘Eva @optnyo Eekvael amd thv ABnva kat @Ttavel oty TpitmoAn, 6Tov EEQOoPTWVEL TO EUTTOPEVUE TOV.
T ovvéxela pevyeL amod Ty TpimoAn kat emiotpéPel otnv ABNva. Av ot o oAeLg améyouv 160 km,

TIOL0 Elval To PNKog Stadpounig Tov Stavuoe To @optnyo; [ola elval 1 TEAIKI LETATOTILOT TOV;

ATté v akpn evog Tpamelloy PiKoUS 2 m Tov EXEL KAlom
QPNVOVLE Evav TPOXO VO KUAT|OEL EVW TAUTOXPOVA EVEP-
YOTIOLOULLE £val YN@LOKO XPOVOUETPO, OTIWG PAIVETAL GTO

yy]itd

a) Me Bdon ta §eSopéva TOU GYNUATOS VX GUUTIATPWOETE TOV TIAPAKAT®W THVAKA.

Znueio Oéon cm Xpovikn oTiypn (s)
1
2

B) Na vmoAoyioete kat va oxeSLAoETE TN PETATOTILOT TOV amd To onpeio 1 oto onpeio 2.

v) Na Bpeite tn xpovikn Stdpkela g petafactg tov amo to onpeio 1 oto onueio 2.

‘Evag padntig, Yl va deL amd to oTitt Tov 6To oxoAeio, akoAouBel evBUypapun Stadpour. Xtov
SpOUO TOV yla TO GXO0AE(D VTIAPYEL EVa SEVTPO.

o1

U U
—-200 - 100

a) ZOPE®WVA PE TO TOPATIAV®W CYXNUA, | BE0M TTOLOL aVTIKELHEVOL BEwpPELTAL ONUED AVaPOPAS;

B) Mowx elvarn B¢on Tou omLTION TOL PHABONTY);

y) Mo elvaim B€om tou oxoAeiov;

Mua pépa, otn Stadpour yia To oxoAeio kat evem 1o €xel @TdoeL 6TO 84vTPO, 0 HabNTG avaKaAL-

TTeL 0TL E€aoe éva BLAlo. [upvd Tiow 0TO GTITL TOV YLA VA TO TTAPEL KAL OTT CUVEXELX TNy AlVEL

0TO0 o)Y0Ag(0.

§) Mota givat n HETATOTILON TOU HABNTN ATIO TN GTIY T TIOU AVAKAAUTITEL OTL E€xace To BLBAl0 pé-
XPL TN OTLYUT] TIOV (PTAVEL 0TO OXOAELO;

€) Toto eivat to pnkog Stadpopnig mov Staviel 0 HaBNTHG ATd TN GTLYUN TTIOU AVAKOAVTITEL OTL &E-

Xaoe To BLBALI0 HEYXPL TN OTLY U] TIOU (PTAVEL GTO GXOAELO;

Epdymon - Epaymon -
Apactnpémra Apaoctnpiémra

17
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1 -1 p VIEO] KOl OTIYHIOIA TAXUTNTQ

A€Eelg-KAE8LA: péon TaxLTNTA, oTypLaia TaxLTNTA

Apxaia OAupnia
Ancient Oly

e Tlowov meploplopd Balel aToug 0d1yols 1) mvakida tng etkovag 1;

e To 6pyavo pETPNONG NG ELKOVAG 2 UTIAPXEL 6TA oxNUata. T'vwpilete TWG oOvVOpAleETAL KAl TL pe-
Tpacy; [owa eivat n povada PETPTONG IOV AVAYPAPETAL;

e 'Evag modniatng BAel va @tdoel oty Apxaia OAvpmia (ewkova 3). MTopel va EKTLUGEL TOV XPOVO
IOV XPELAIETAL YLt VA PTAGEL ATt TIG TANPOPOPIEG TNG TvaKiSag;

e 0 abAnTmg pe TNV KOKKLVN aOANTIKN TIEPLBOAT] TNG €lkOVaS 4 £Tpete o€ éva aBAnpua 400 m o€ 50s. 0
6106 aBANTNG o€ aAro aBAnua étpete 100 m og 12 s. Xe oo aOAnpa o abAnTNg elxe peyodlTepn

TV TN TO;

APASTHPIOTHTA 1: Méon TaxuTnTa
A¥o pikpég @ideg, 1 Avva ka1 BaoiAkn, B€Aouv va Slamiotwoouy ol ato Tig Vo umopel va kKivnOel pe peya-
AUOTepn TaxVvTTA (va TpEEeL TiLo ypriyopa). Opyavmvouv 3 Sokipacies kat vikitpla Oa avadelyBel auth Tov Ba

KEPSIOEL TIEPLOTOTEPOUG AYWVES.



Ty 1n Sokipacia £TpeEav 65 m o€ YpoviKa Slao T~
, , , , , 1n dokipgagoia 2n dokipaoia
TO IOV (UIVOVTAL 0TO SITAQVO oyfua (AploTEPA), EVWO
e
ot 2n Sokpaoia étpegav yia 10 s Stavvovtag g amo- A G- &
10s
oTaoels mov @aivovtal oto StmAavo oxfpa (8e€Ld). 65m 38m

Mol atd TG §Vo @ideg kepdilel og kGOe Sokipaoia;

Zmv 11 Sokpaoia KEPSIZEL N wevvereereeereeenene .

~ b 17s ~ b 10s
65m 40m

1 21 SoKUAGTO KEPSIZEL N cervereereeenerenene . '
Tty 31 Sokipacia n Avva €tpefe 52 m og 13 s ka0 . e
BaoAwkr étpe€e 57 m o 15 s. A e
ZulnTNOTE PE TOUG CUUHAONTES Kal TIG CUPUAONTPLEG i e
oag pe Tolov Tpomo Ba pmopécouv oL SVo @ideg va

BydAovv cupTépaopa yla Ty ToaxVTNTd Toug oTthVv 31 ° p ’ 158
Sokipaocia. pate Tov TPATO HE TOV OTIO(0 UTTOPOVE 2 o

va Bpovpe TNV TaxUTNTA EVOG AVTLKELLEVOU.

APASTHPIOTHTA 2: MeIpAPATIKOG UTTOAOYIONOG péong TaxUTNTOG
XpNOHOTIOMOTE Liot LOVWTIKNY Taviot wG TPOXO 1) KATOL0 GAAO 6@ALPLKO 1] KUAWVSPLKO avTIKE(peVO (TL.Y. KUALV-
Spko PLoAVBL), yia va pttopel va KUAGEL XP1OLHLOTION|0TE KATIOLO AVTIKEIUEVO YIA OTHPLY U, YIX VA SN HLovpYH-

oete kAlon oto Bpavio oag, OTwG @aivetat otV elkdOva. XpELATESTE LA LETPOTALVIA KL £V XPOVOUETPO.

Metprjote pe TN peTpoTAvia To uniKog tou Bpaviou:

Me TO XpOVOUETPO UETPNOTE TN XPOVLIKT SLApKELa TNG Ki-

VN 0NG TOL TPOYOV KATA UjKOG Tov Bpaviou: At = ........... S

YmoAoyiote TN péon TaxvTNTA TOU TPOXOU:

19
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APASTHPIOTHTA 3: ZTIYMIQiO TAXUTNTA

Me pa pedodo mov ovopdletatl atpofookotia Aappavoupe 20 @wtoypa@ies ava 1
SeuTEPOAETITO KAl OAX TA OTIYMOTUTIX PaivovTal aTny Sla pwtoypagio. Mix o@ai-
pa aPNVETAL ato KATolo VoG TTov Bewpolpe we B€om 0 (onpeio avaopdag). Zto on-
neio avapopag £xel tomobetn el To katwTeEPo onueio ™G oaipag, To omoio Bewpov-
ue 0TL Tpoodiopilet kat tn B£om . Ta Staopa otiypdtua (1, 2, ...) @aivovtal ot

Sumdav) wTtoypagia.

[Towo eival to xpovikd Stdotnua At Tov avtiotolyel avapeoa oe SVo Sladoyika

oTypdtuTta ANPewy; At = ........... 5

EmAéEte V0 Siadoxika otrypotuma (m.y. T 0€om 3 kat ) 0€om 4) kAl PETPNOTE pe

™ BonBela Tou xApaxa G oOvVag TNV amdotact Twv Vo onueiwv: S= ......... cm

YmoAoyiloTe TNV Toax0TNTA TG CEAIPAG GE AUTO TO UIKPO XPOVIKO StdoTnpa:

‘Oco pkpdTepo elval To At, TO60 TEPLEGOTEPO TTANGLALOVE GE L £VVOLA TIOU OVOUAJETAL «OTLy Lol ToXVUTN-

Tax. 'l oo Adyo TioteveTe OTL ovopdleTal «oTLypaioy;

Mmopeite EVAAAXKTIKA VO UTIOAOYIGETE TN OTIy Lo TaxVTNTA e TN Bon0ela TG Tpocopoiw-

ong «ZTiyplaia toxuTTON.
YmoAoyiote To Xpoviko Staotnpa At avapeca oe 600 oTlyploTUTIA: At = ...l S
YmoAoyiote TV andotaon S Twv 600 B£0ewV oTA AVTIOTOLXA OTIYULOTUTIA: S = ...........

H tax0nTta o€ auto TO HIKPO XPOVIKO SIAGTNUA EVAL L = ........... cm/s

(5

20

B Méon (apBpntuc) taxdTnTa v, ovopdlovpe To PUOLKS péyeBog oy
pag Seiyvel TOoO ypnyopa Kvnonke éva avTikelpevo yla va KaAOYeL To
unkog ¢ Stadpouns S (amo to A oto B) o€ ypovikn Sidpkela At. MabOnpua-

TIKQ vToAoYileTaL atod ™ oxéon:

At

Ttypada
TaxvTTa

MA®


https://ebooksdl.cti.gr/view?item=20.500.14040/3795

B Amo ™ paBnpatikn ox€om TPOKUTITEL OTL povada PLETPTONG TNG TaXVTNTAS Elvat 0 AGY0G UiKoG/Xpo-
voG. ‘Etol 1 povada oto S.I. elval to 1 m /s, eved GAAEG povadeg pETpnong g TaxvTHTAS Evat TO
1km/h xoauttolcm/s.

B Itypaia taxT)Ta v ovopdlovpe TNV TayOTNTA OV £XEL EVA AVTIKE(UEVO
O€ LA GUYKEKPLUEVT XPOVLIKT] OTLYpT|. Q¢ TayOTNTA £XEL TIG (51EG HOVASES PE-
TPNOMNG UE TN HEOT) TAXVTNTA, HE TN SLa@Oopd OUWGS OTL T oTIypLaia TaxvTHTA

éxeL katevbuvon (Stavuopatiko péyedog) tnv katevBuvon g kivnong. [pa-

KTIKQ, 1) LETPTON TNG OTLypaiag ToxOTNTAG YIVETAL 0tV LETPT|COVUE TN LETA-
X

TOTIION AX 0€ éva TTdpa TTOAV PIKPO XPOVIKO Sldotnua At, oTtoOTE L = N
t

\ )
Ppd
e xpovo dt

Zuxva otnVv KaBnuepPLVY] YA XP1OLULOTIOLOVIE TNV EK@PACT «o€ Xpovo dt (vte Te)» BéAovTag va ex-

OPACOVE Evay TTApa TTIOAD pikpo xpdvo, SnAad éva At tdpa oAV pikpd (TPAKTIKE oXeSOV undevikod).

km/hfm/s

'OTws avaeepdnke otn Bewpla, N Lovada petpnong g Tayv-

mtag oto S.I. eivat to 1 m / s. Zta o pata ouviBws Xp1notpo- W

moteitat to 1 km /h. [lwg pmopope va kKAVOUUE PETATPOT o Toom  720m

a6 km /h og m/s; o Sumlavé mAaiclo @aivetal n peta- S e e e = I
Tpom TaxVtntag 72 km /h oe m/s. U

Tevikd UTOPOUVUE Yl TN CUYKEKPLUEVT] LETATPOT] VA XPTOL- 1h=3600s

LLOTIOLOVE TOV TIAPAKAT®W KAVOVAL:

=

m

km +3.6 m m x3,6
S S h

-
h

[ToAAEG popEG xpeldleTal va VTTOAOYICOUUE TO SLACTNHA 1] TN XPOVIKY SldpKela

yvwpifovtag v taxVvTnta. Avtd amaitel v emilvon ™G paBnpATIKAG oxEong A
WG TPOG EVav AyvwoTo. EVOAAAKTIKE, HTTopoUE v XPTOLHLOTION|GOVLE TO SLTTAQ-
vo Tplywvo. KpuBovtag to péyebog mov Pdyvoupe, BAETOVE IOl GYXECT) TO UTIO- m

AoyiCeL
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**

H kivhon Twv cwpdtwy

&

[Mowa amd TIG TAPAKATW HOVASEG HETPNONG SEV EKPPATEL TaXVTNTA;

a)m/s BYkm/s Y) cm / min 8)s/m

£)24km /h

Eva autokivnto Eekvael amd v moAn A otig 08:50 .y kat gtavel otnv moAn B otig 10:20 .. Av

ot 8Vo moAeLg améyouvv 120 km, Mol eivat ) péom TaxVTNTA TOU AUTOKLVITOV;

modnAdatng oe 50 min, av kwveltal pe péon TaxvTnTA

36 km /h;

Ta TodNAaTd Toug kaAuTtTtovtag pia Stadpoury 180 m. H EAévn

TEPUATIOE TOV aywva o€ 20 s, evw o Twpyogs kv Bnke pe péon

Toxvmta 36 km /h.

a) No vmodoyioete TNV TaxVUTNTA He TNV oTroia Kivr Onke 1 EAé-

vnoem/s.

[Towo eivat to punkog tng Stadpounig Tov KAAUTITEL £vag

H EAévn kat o Tiwpyog amo@acifovv va 810UV Evav aymva Le

Ep®tnon - Epdtnon -
ApactnpdTTa ApaotnplotnTa

B) H EAévn 1} o Twpyog képSioe Tov aywva; Na alTloA0Y1OETE TNV ATAVTN 01 OAG.

7/

20voyn £voTnTOG

‘Eva avTIKeipevo Kiveitat, 6tav aAddlel 0¢éom we Tpog
éva onpelo avagopag. Metatomion elval To Stdvuopa
TIOV LOOUTAL [LE TN SLaPOopA TEALKNG BEGTG KoL apyLKNG
0€omc. TpoxLld OVOUAZETAL T YPOULT) TIOU EVWOVEL T OT)-
pela amd Ta omola SiepxeTal Eva cwpa. AtdotTnpa i-
V0L TO GUVOALKO U1KOG TTOU SLAVUCE TO CWUA. XPOVIKT)
SLdpkela 1) xpovikd Siaotnua eivat 0 cUVOALKAG Xpo-
vog Tov Supkece M kivnon. Méon taxvtnta ival to
TmMAiko TG Sladpoprg Tov SLAVUOE TO CWUA TIPOG TOV
XpoOvo Tou Smpkece N Kivnon. ZTiyplaio TaxvTnTA
OVOpAJoUUE TNV TAYUTNTA IOV EXEL £VA OVTIKEIPEVO

O€ LA CUYKEKPLUEVT] XPOVIKT] OTLYUN.

Kivnon owpatog
AMNayn

Béong

\

( MeTaromon ] [Tpoxlé } (AI(’JOTI’]UG}

Xpobvog

2TIydIgia Méon
TayxutnTa TayxutnTa
(Xpovn(c') didoTnua ]
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1 2 N ouvapn Kai 1a
Lol] XaPaKTNPIoTIKA TS

A£Ee1G-KAEL8LA: SUvaun, kivnon, Tapapudpwor, era@l, andéoTaon

o Y 0)EG TIG £lkOVEG BAETOVE amOTEAEGPATA GOKNONG SUVAUEWY o€ cwuata. Tt TpokaAovv oL Su-
VAELS oTa elkovI{OpeVa cwpata (oxowi, kap@i, pmaAa kTA.); MopoUv ot SuvEpELS va opadoTol -
Bovv o€ katnyopleg;

e Tatl, 6Tav ackoVuE PE TO XEpL pag SUvaun oto BLBAI, GAAEG POPES TO GNKWVOUUE, GAAES POPEG TO
HETAKIVOVE TTPOG T SEELA, GAAEG TTPOG TA APLOTEPA KTA;

e Tlwg umopovpe va dei€ovpe oty elkOVA 4 TN SUVAUN TTIOV ACKEL TO TTOSL TNV UTTAAQ;

@ APASTHPIOTHTA 1: ATTOTEAEOMATA QUVANEWYV
ToaAakwote éva xapti TeTpadiov pe o xépL oag Sivovtdg Tou TN pop@1 pmaAag. Tu
QTOTEAEOUA TIPOKAAEDE 1) SUVAUN TOV XePLoV cas oTo Xxapti; To Tapaudppwoe M

AAAQEE TNV KV TIKT] TOU KATAOTAOT);

23
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H duvaun

[Mavw oto Bpavio cag xTUTOTE EAAPPA TO TOXAAKWHUEVO XapTi HE TO XEPL oag. Tu

ATOTEAEOUA TIPOKAAEGE 1] SUVOUN TOU XEPLOV GO GTO XAPT(;

T va eptypdrovpe To amotéAeopua g Suvaung (tnv kivnon), Tpémel va yvwpifovpe U0 TapapeTpoug:

a) Méoco Suvatd YTUTCANE TO CWUA.

APASTHPIOTHTA 2: AVATTapAoTAOT TWV OUVANEWYV

Me po KAwo T §€0TE TN YOUOAGOTIXA 0§ KAl TOTOBETHOTE TNV TAVW 0To Bpavio cag. Tpapnéte v kKAwo)

aoK®OVTAG Suvaun ot YOLOAAoTIXA.

Te eva UALO yapTi amelkovioTe T YopoAdotiya {wypa@ilovtag évav oAy pi- °
KpPO KUKA0. O HIKpOG KUKAOG QVATIOPLOTA KOL TO OTLLEI0 OTO OTIO(0 EPAPUOTETAL
N 8Vvaun oto cwpa (onuelo eQapuoyng).

Me évav ydpaka {wypa@IoTE Lo YPALT] IOV ATTOTUTIWVEL TNV KAWGTI| TIOV TIEP-

VA oo Tov pikpo kUkAo. H ypappr avamapiota m StevbBuvon g SVvaung mov

aoKel To XépL oG 0T YOLOAGOTIXA.

>
\ 4

EmAéEte mavw o ypappr] eva euBUYpappo TU LA TTOU TO £V AKPO TOU EVAL TO
onueio epappoyns. To KOG TOU TUNUATOG AVATIAPLOTA TO LETPO TG SUVAUNG.
INUEWWOTE TN HUTN ToL BEAOUG 0TO GAAO AKPO TOL €VBUYpappoL TUpaToG. To

BEAOG avaTapLoTA TN @OPA TNG SUVAUTG.

Av aoknoete peyadutepn Svvaun, Tt 0a dAAale 0TV ATEKOVIOT 0AS; Zésl&acuéc

Ovapung
APASTHPIOTHTA 3: Eidn duvdpewyv
ZTIG pwToypa@ies aokoVTAL SUVANELS HETAE) cwpATWVY. EEeTdoTE arv 0L SUVAELS TTOU ACKOVVTAL OTA COUATA
OV KAANAETLISPOVV TIPOEPXOVTAL A0 CWUATA TA OTIolA Elval O€ EMAET] ) ACKOVVTAL OO COUATA Ta OOl

Bpiokovtal og améaTAOT HETAED TOUG.

| = - ,
, ©
e
= 3 ﬁ » 13.
- = — ‘ U
-t ) = b
AUvaun TTou aokeiTal AUvapun TTou aokeiTal AUvapun TTou aokeiTal AUvapun TTou aokeiTal Alvaun Tmou
0oT0 vEPO aTTé TO OTO KaAduI OTO QUTOKIVNTO OTIG UTTIAIEG QaoKEeiTal oTo uAAO
QOPTIOPEVO PTTAAGVI armrd Tov yopd atrd Tn yuvaika artré Tov payviTth amé
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B 'Otav plo SOVaUn aoKeltal og £va copa, UTOPEL va TIPOKAALCEL TNV TAPAUOPP®WGT] TOL 1j/Kat TN
METABOAT] TNG KLV TIKNG TOV KATAGTAGNG (SnAadt, av eival axivnto, va kivnBei, 1, av kweital, va
avénBein va petwbel n taxvTnTd Tov, 1§ var aAA&geL 1) katelBLvoM ™G KivoT§ ToL).

B Oudvuvapelg talvopovvral oe:

Avvaueis ané arwdotaon

Eivat Suvapelg mov ackovvtal HETAE) CWUATWY XWPIG auTd va €pBouv

o€ ema@n] (TeEpAapUPBAvVOVTaL OL LayVITIKEG SUVAELS, OL NAEKTPLKEG SUVA- &
LELG KOl OL BAPUTIKEG SUVALELS). . Q'/‘
/"
N
. S

Avvdueig amd emapn
Elvat Suvapelg mov aockovvtal HETAE) CWUATWY TOV €pXO-

vtaL T Bplokovtal o€ ETa@T).

B H dVvaun ocupPoAiletat pe to ypaupa F (Force).

K&Be Suvapn meptypdpetal wg Stdvuopa. 2npeio E‘P“Pi‘o‘!ﬁ‘;
To Sudvuopa g SVvaung opiletat pe v Tiun (LETPO) .—» KaretBuvon
™m¢ Svvaung kat tnv katevBuvor . [eprypdpetal —_——

Métpo

ne éva BELog Tov €xeL apxn To onuelo E@appoyns Kal
evBuypappiletat pe Ty katevbBuvon g Svvaung.
Y& Suvapelg amo ema@n To onuelo @appoyng TG SVVAUNGS lval To ONUEID ETAPTG TWV CWUATWV.

116 Suvapelg amd amdoTaon To onpeio eQappoyng TG SVVaUNG eivat TO KEVTPO TWV CWUATWV.

Meprypagn | 20uBoAo | ATreikévion

AbYvapn mov aokel

‘\ IO |~
To oSt oo KIBWTIO F A

Movdada pétpnong g dvvaung oto S.I. eivat to 1 N (Newton) (m.x. F=8 N).

25
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H duvaun

AUVVALELG GUVOXTG KO CUVAQELXG

Elvat eAxTikég SUVANELS NAEKTPOGTATIKNG (UAOT|G TTOV AOKOUVTAL HETAED TwV popiwv TG VANG. ‘Otav ta
popLa eivat g 8lag ovoliag, aockovvTaL SUVANELS CUVOXTG, EVMW OTAV TA HOPLX EIVAL SLAPOPETIKWV 0V-
OlWV, AOKOVVTOL SUVAHELS CUVAPELXS.

01 8uvdpelg cuvoxN§ Elval AUTEG TTOU CUYKPATOVV TA HOPLX TWV 0VCLWV cuvdedepéva. loxupdtepes elval
oL SUVAELS QUTEG 0T OTEPEA CWUATA, EVW acBevéaTepeg eival ota vypa. Otav éva popLlo TANCLACEL
TIOAU KOVTA 0€ €V AAAO, AOKOUVTAL OTIWOTIKEG SUVAHELG TIOU SEV TOUG ETILTPETOVY VA TIANOLACOUV TiE-
plocdtepo. AAAG av To PopLo amopakpuvlel amod To dAAo, aockovvTal EAKTIKEG Suvapels. 'Etol ta popla

LOOPPOTIOVV OE ULX EVOLANEDT] ATIOOTAOT).

T6G0 oL SUVANELS GUVOXTG 000 KAl 0L SUVAELS CUVAPELAG £XOUV HKPT EUPEAEL SPAOTG KOl TO HETPO
TouG e€apTATAL ATLO TN PUOT) TWV OVGLMOV.
I @wToypa@io oL SUVANELG CUVAPELNG ETILTPETOVV GTO EVIOUO VO LOOPPOTIEL GTNV EMLPAVELX TOU VE-

po.

TV elkdva BAETOVHE €va LOTLOPOPO.
a) Mot SVvaun kel o TAolo;

B) Eivat vvaun amd emaen 1 anod andéotaon;




Na oxedidoete ™ Svvaun Tov aokel 0 AVOPWTOG GTNV TOPTA OE K-

0éva amd ta 6Vo oxnuata.

Na amewkovioete T SUvaun OV aokel TOo TARAVL OE EVa UTIAAOVL KL TO

TATWUA GTNV PTTALA.

H Goknom SUvaung amoTeAel YapakTnpLoTIKO TwV KAONUEPLVWOV SpacTnploTTwV uag. Me T yu-
HUVAOTIKN KL TNV AOKNON EVEUVAU®MVOVTAL 0L HUEG, TA KUPLX dpyava Ylo TNV AoKNnon SuVApEwY
atd Tov AvBpwo. TNV eikova {wypa@ioTe TIg SUVANELS IOV KOKEL 0 ABANTIG LLE T XEPLA TOU GTNV

umapa pe ta Bapn mov GNKWVEL

Epdtnon - Ep®tnon -
ApaotnplotnTa ApactnpdéTTa

27
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1 2 VIETPN O THS OUVAUNG
¥4 Nopocrou Hooke

A€Eeic-kAel8La: Suvauoduetpo, vopog Hooke, pétpnon Svvaung

‘Otav EAmMAMVOUUE 6TO OTPWUA HAG 1)
OTaV TO TLEJOUUE PE T XEPLX PG, GTNV
0VGia CUUTILE(OUE TA ECWTEPLIKA EAQ-
™mpa tou. Tn oxéon ¢ SVvaung mov
QOKEITAL O£ EAQTIPLO LE TO XTIOTEAE-

opATA TIOU TIPOKOAEl peAétnoe o Ay-

YAog @uaoik6g Robert Hooke.

e  MmopoUpe va a€lOTIO|GOVE TO PALVOLEVO TNG TAPAUOPPWOTG EAATNPIWY YL VO LETPT)OOVLLE SU-
VAUELG;

o Tlwg e&aptdtal N mapapdp@won evog ehatnpiov amd T Svvaun Tov aokeital o auTod;

APASTHPIOTHTA 1: Zxéon dUvVAUNG KAl ETTIMAKUVONG O¢ éva eAATRpIO
Zag Slvetal éva EAATPLO, EVU COKOVAGKL, XAPAKAG, LOPKASOPOG YO VO GILELWVETE KAL
4 umatapieg AA Bapoug 0,20 N (evaAAaKTIKA, AV TO EAATIPLO EVAL LOAXKO, XPT|CLLOTIO -

OTE KEPUATA, OTIWG PUIVETUL OTNV EIKOVA).

ZUVEPYAOTELTE [LE TOV GUUHAON T 1] TN CLUHLABTTPLA GaG 0TO BpaAVio KAl OTEPEWCTE TN
ulo dxpn tou gAaTnpiov 6NV GAKPN TOU KATAKOPUPOL XAPAKA KoL aTtd TNV GAAT GKpT

KPEUAOTE TO CAKOVAGKL

TomoBetnote SLaSOYIKA 0TO GAKOVAGKL UTIATAPIES KL ATTOTUTIWOTE TIG TIHES TNG EMUNKUVOTS (SLlaopd Tou

TEALKOV QTIO TO APXIKO PIJKOG) GTOV TH{VOKAL.

ApiBuoég Advapn mou Emipnkuvon
HITaTaPIWV aokeital F(N) Al(cm)




Ti mapatnpeite yia tov Adyo ¢ SUVauNG TPog TV MU KUVOT 0TV 41 6THAN;

AmotumwoTte ta Jevyn TIW®V SUVAUNG — ETUNKUVOTG 0TO TTAPAKAT®W SLdypappa. ZxeSidote Tnv vbeia ypopur

TIOV TIEPVA PE TOV BEATIOTO TPOTIO KOVTA ATt T OTUEIX TTOV ATIOTUTIWOATE.

»
'

Advapn F(N)

\

Emprkuvon Al(cm)
Y€ TL CUUTIEPAT A KATAANYETE Y TN oX€oT SUVaUNG — EMUKUVOTG;

APASTHPIOTHTA 2: MéTpnon Suvdpewy eTIAEyovTag TO KATAAANAO SuvapOuETpO

Tag Sivovtat 600 TIVAKES TIUWVY SUVAUNG — ETUNKUVOTS Yot U0 Sla@opeTikd ehatripla (Eva okAnpo Kot éva

poAako).

EAatiipio 1 okAnpé EAatipio 2 paAakoé
Al(cm) F(N) Al(cm)
2 0,25 2 0,41
4 0,49 4 0,79
6 0,76 6 1,19
8 0,99 8 1,61

Y10 (810 Stdypappua amoTUTWOTE TA (VYT TILWOV KAl OXESLACTE TN YPAPIKY TOPACTACT SUVAUNG — ETILUNKUV-

oM¢ KaL ylx Ta Vo eAaTpLaL.

Auvapn F(N)

\/

EmiuAkuvon Al(cm)
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H duvaun

[Mowa evBeia ypapun €xet peyadttepn kAlon (oxnuatifel SnAadn peyaAdtepn ywvia pe tov opt{ovtio déova);

H Nopog tov Hooke
H mapapdpwon (empunkuvvon 1 cvomeipwon) Al touv mpokaAeital o
éva elatnplo elvat avédoyn pe t Svvaun F mov aockeital oe auvto. H
TAPATAV®W TTPOTAON oVoudleTal vopog tov Hooke kot 1 pabnuatikni t™g

oxeom elvat:

F=k- Al

H otabepda k ovopdletal otabepd tou edatnpiov kat n povada pétpn-
ong ¢ oto S.I. eivat 1 N / m.
H otaBepa k elvat xapaktnplotikd tov eAatnpiov kat oxetileTal pe 1o

T600 oKANPO ivat auTd. ‘000 TiLo GKANPO Elvat TO EAATPLO, 1] TLUY TNG

otaBepds k eival peyadvtepn, 6w kat 1 avtiotoyn kAion g gvbeiag

o1o Sidypappa F — Al Tto mapakdtw Sidypappa, to sdatrplo 1 sivat N‘;{”:(fk?”
L0 OKANPO amd To 2.
i =
———
—~ — =
Z P =)
o — -
o - L=
S — =
/ p—— -—
/
|
f, 1]
[T

0

Emurkuvon Al(cm)
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Metpntég Suvaung

T'a va petproovpe T Suvapn, .., TWV XEPLWV HAG, UTIAPYOLV 0p-
YOVQ TIOU TIEPLEXOVV EAXTIPLA KOL LETPOVV T CUUTI{EDT] EVOG A~
mplov. [ToAAG emiong dpyava YUUVOGTIKNG TEPLEXOUV EAQTIPL

Tov BonBovv TV Aoknon 1 LETPOVV TIG ACKOVUEVEG SUVAELG.

Apoptioép
Ol avapT oL TV QUTOKIVATWY (AHOPTLOEP) TIEPLEXOUV GUVIOWG

elatnpla kol amoteAoVV Bacikd 0TOLXED ao@aAoVG 081 yNoTG.

ETukaOioceig 0aAddpov aveAkvotipa

Ot emkaBioeLg, 1] OAALWG TIPOCKPOVGTH PES 1} ATTOGBEGTIPES, TOTO-
BETOVVTAL OTO KATWTEPO PEPOG TOU (PPEATIOV TOU AVEAKUOTNPA,
[e 0TOX0 VO LELWOOVV TN SUVaUn TIPOoKPOUOT S Tou BaAdpov e

mepimTwon SuoAettovpyiag.

Avvapopetpo

To Suvapdpetpo (kavtapdakt) amoteAel pia amAn {UyapLd KATAOKEVAGUEVT LLE
éva ehatnplo. Aokwvtag pio Svaun (T.x. Bapog), TpoKaAelTal avTioToyn ETL-

ufkuvon 1 cupuTieon, 1 ool aMOTUTTWVETAL 0€ povades palag (kg).




H duvaun

&

[ewpapatilépuevol Pe Eva EAATIPLO GTO OTIOI0 AOKOVVTAL

SLa@opeg SUVAELS, OL TIUEG TOU UNKOUG TOU eAatnpiov

O€ OXEOT LE TIG SUVAELS TIOU KOKOVVTOL PAIVOVTAL GTO
oxXmMua

a) NavmoAoyioete tnv emunkuvon Al, va cupumiAnpwoe-

TE TOV VAKX KL VO ATIOTUTIWOETE OTO SLAYPApUA

Ta evyn Ty Suvaung F kot empurkuvong Al

\\|||!||\|]|\|!\|\!!\IIII|

M’)&)«)«)«)@)«)«)«)b

A
2 =3
. Aﬂ?::ii ’ EmiuAkuvon i
=2
I(cm) Al(cm) g
<
0

»
>

B) Na vmoAoyicete ) otabepd Tou edatnpiov.

Emipyrkuvon Al(cm)

* Zag Sivovtal Ta Staypappata Suvaung — emunkuveong dvo edatnpiwv. Iow Ba emiAgete yia va

HETpOETE pe peyadlTepn akpifela pa Svaun 4 N;

FN) 4
8l
o/ 8
4 //
=

Epaymon -
ApaotnplotnTa

Ep®ton -
ApaotnponTa
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2Uvoyn evoTnTag

H 80vopn mov aokeitat o€ Eva owua PTopel Vo TTPOKOAETEL TNV TTAPAUOPPWOT] TOU 1)/KaL TN HETABOAT
NG KWVNTLKNG TOU KATAGTAGTSG.

01 Suvapels ta&vopovvtatl o€ SUVANELS ATEO ATIOOTACT KL SUVAELS ATIO ETTOPT).

[ pétpnon g Svvapng aglomoteitat o vopog tov Hooke: H mapapdp@won mov pokaAeital o Eva

glatiplo eivat avdAoyn pe tn SVvaun Tov AoKelTAL 6E AUTO.

Eidn
duvApEWYV

Noéuog
AYNAMH Hooke
H d0vapn

avaAoyn We TNV

TTAPAUOPPWaON

TIPOKAAET

HeTaBoAR
KIVNTIKNAG

KOTAOTAONG
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1-30( 306 VOHOG TOU NeuTwva

A€Eeic-kAeL81Ld: Spdion - avtidpaom, aAAnAemiSpaon

o | T S5> S5

iz

L

—

e

-
\

e Ackel SUvaun 6V UTAAA 0 TTOS0CEPALPLOTIS KATA T SLAPKELA TG ETAPNS TOL e autnv; H pmdda
aokel SUvaun otov Todoo@alploth; (eova 1)

e Tlowa Ba eivat n katevBuven ™G kiviong Tou Aoy otV elkova 2, av oTPWEEL Eva oAU Bapl
KIBWTLO, KaL yLaTi;

o [lwg Ba kvnBovV oL pHayViTEG, OTAV TOUG APT)COVE OE UIKPT] ATTOGTAOT METAEY TOUG, KAl YloTi;

(ewova 3)

APASTHPIOTHTA 1: ZX€0on TWV HETPWYV TNG dpAOCNG KAl TG avTidpaong

Xpnoomomote U0 SUVAHOUETPA OTIWG PAIVETAL GTO TIAPAKATW CXT IO

( '
- = e I I!HIIIII )
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Kpatiote 10 mpwto otabepo kat tpafnéte to SeVtepo o€ Hikpr amdoTao.

Tpdrte v évdeldn kabe SuvapdpeTpov:
'EVEELEN TIPMOTOU SUVAUOUETPOU: cevevrrerieerene

'EvSel€n SeUTEPOU SUVAUOUETPOU: v

Y11 ouvéXELX KpaTNOTE TO SeUTePo aTabePO Kat Tpafnéte To TpwTo.

Fpayte v évdelen kabe Suvapdpetpou:
'EV8ELEN TIPMOTOU SUVUUOUETPOU: cererrererererens

'Ev8el€n Se0TEPOU SUVUUOUETPOU: v

a) Timapatnprioate o€ KABe TEPITTWON YA TO PETPO TWV SUVAUEWY;

ZxeSLA0TE TIG SUVANELS TTAVW GTO TAPAKATW CXNHA KoL va TIG ovopdoete (T.x. F, kat E,).

01 800 Suvapelg Tov oxedldoate:

a) aokoUVTaL 0TO (510 1] 0€ SLAPOPETIKA COUATA;
Yto 8w [] Ye Stapopetikd [

B) éxouv iSla M avtiBetn KatevBuvon;
18w [ Avtifem [ ]

APASTHPIOTHTA 2: O1 KATEUOUVOEIG THG BpAOoNG KAl TG avTidpaong

a) Pépvete o€ PKpY| aTOTTAON LETAED TOUG S0 payvnTtes A kat B, dTwe oto oxfua 1, kat Toug a@nvete v

(Sl oTypn.
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Kdé&Be dpdon €xel avtidpaon

Mws Ba kvnBov oL payviTeg;

TxeSLAOTE TIG SUVAELG TTOU AOKOUVTAL LETAEY TWV LAYV TWV.

Avaépete yia kaBe SUVaUN G€ TOLO LAYV TN AOKEITUL KAL TIOLOG HXYVITNG TNV QOKEL.

Zxnua 2 KéBe §pdon
£xeLavtiSpaon

&g Ba kvnBovV oL HoyviTES;

TxeSLAOTE TIG BUVANELS IOV AOKOVVTOL GTOUG LAYV TEG.

Avapépete Yo k@Be SUvan 0€ TOLO LAYV TN AOKELTOL KL TTOLOG MOty VI TNG TNV OOKEL

APASTHPIOTHTA 3: Apdon — avTidpaon METAEU SU0 CWHATWYV

Kpatiote évav pikpo payvitn kat o Bida o€ pikpn amdotact HeTaty Tou.

s

a) Agpnote eAeVBepn T Bida.
TIWG OO KIVIIOELT] BUSOG 1uvrvreereereeresreueisseseseesesseesessessessese s essesse bbb s es s bbb bR bbbt

ATt TIOL0 GO SEXETOL SOV ) PUS cvuvrerrrrereererseressessssessssessssesseessssessssessssssssssssessssessssessssssssssssssssssssessssesssssssssssssssssssns

B) Emavagépete Ta copata oty apyLkn toug 8éon. Apnote eAelBepo Tov payviTh.
TIGG OO KLVTIOEL O LOYVIITING) euvvreurreuereureresresessessesessssessesessesesssssssesssssssseeusssessssessssesnssesnsssssenssstsssstsssassssssssnssesussssnsssesssssnssssanes

ATIO TIOLO GO SEXETOL SUVOUT] O LAY VITIIG; wevuvrreuereaseresresessesssessssessessssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssassesas

ALXTUTIOOTE TA CUUTIEPACUATA GG YIX TIG SUVAUELS TTOU aokoUVTAL LETAEY SV0 CWUATWV.
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L o J
[\

B «Otav éva cwpa A ackel SUvaun o€ kamowo aido B, TOTE kot
14 U 7 7 7.

70 B aokel §Uvapun oto A». H ouykekpipévn Statimwon eivat o

306 vopog Tov NeUTwva Kal ava@épetal Kal wg apxn Spdong -

avtidpaong. Ou Yo Suvauelg (8pdon kat avtidpaon) £xovv ioa

HETPA KAl avTiBeTN Oopd.

A
Fi F2
‘ Fi F2 ‘

AnAadn) ya ta pETpa Twv §V0 Suvapewv oyVEL:
E =E

B Otav petadh 600 CWUATWY AVATTTUOGOVTAL SUVAELS, TOTE AEUE

OTL TA OOUATA XAANAETUEPOUVV. TUVETIHS KATA TNV aAANAET-
Spaon TwV CWUATWY 0L SUVANELS gp@avilovTal TAVTA Katd (V-
yn (6pdon - avtidpaon).

210 SimAavd oxnua to adi ackel Vvaun oto kiBmTo (Spdomn)

Kat To KIBwtio ackel SVvaun oto Toudi (Slov pétpov Kat avtibe-

™G @opag (avtidpaon). Emonpaivetal 6t n pdon kot n avti-

Spaon ackoUvtal o€ SLAPOPETIKA CMOUATA Kol gu@avifovTot

TAUTOXPOVAL.

. KL AAAEG AAMAETS PAGELG...

Av xat n A€&n «aAAnAemiSpaon» ot Puoikn €xeL TNV Evvola TNG «SUVAUNG» HETAEY CWUATWY, O AAAESG
ETILOTILEG 1] TIEPLOXEG EVOLAPEPOVTOG EXEL SLaopeTikT) Evvola. ‘ETol, vtapyel  aAAnAeniSpaon ot Blo-
Aoyia HeTa&) TWV 0PYAVICUWV KAl TOU TEPIRAAAOVTOC 1] 1] KOWWVIKTY 0AANAETiSpaon, Y TTapaSetypa
QUTY] IOV AVATITUCCETAL HECW TWV KOLVWVIK®OV SIKTUWV. & KADE TEPIMTWON OUWG TO ATOTEAETUA KAOE
aAAnAemidpaon elvat 6TL Ta VO pEAETN cuoTpata (avBpwTol, TteptBdAAoyv, {HA, AVTIKEPEVX...) UTTO-

POVV VU ETINPERGOVV TO £VA TO GAAO.
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Kdé&Be dpdon €xel avtidpaon

&

Na oxedidoete TN SUvaun Tov aokel KAOE PayviTNG OTOV ATEVAVTL LAYV TN,

Zto mayvidt Stedkvotivéag:

a) Na oxedidoete ™ Svvaun mov aokel kabe pabntnig
OTO OXOLVL

B) Na oxedidoete T SUvaun Tov Séxetal To XEPL KAOE
paOntn amd To oxowi.

y) Hota amo Tig Suvapelg Tov oxedlaoate EXeL HEYOAD-
Tepo pétpo (twn);

§) Mot eivat ta {evyn Spaong — avtidpaong;

Epdtnon - Epdtnon -
ApaotnploTnTa ApaotnplotnTa
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MA®

1 _3ﬁ JEHEATWOEIC AANNAETTIOPAOCEIC

A€Ee1g-KA£18LA: BapUTIKT, NAEKTPOUXYVNTIKY, LOXUPT KAl aoBevii§ TTupn ViKY aAAnAemtiSpaon

e Tlowa elvatn artia Tov avaykalel Toug TAAVITEG VA TIEPLPEPOVTAL YUpw aTto Tov 'HAlo; (ewkova 1)

o 'Exete uabet amd to SNUoTikd OTL 1) VAN ATOTEAEITAL ATTO HIKPOOKOTILKA ATOMA. LTOV TTUPNVA TWV
ATOUWYV VTIAPXOUVV VETPOVLA KAl TIPWTOVIA. Tl GUYKPATEL TA TPWTOVIA KAL TA VETPOVLA GTOV TUPT|-
va (Elkova 2) Kal TL avayKAZeL TOV TTUPNVA KATIOLEG (POPES VA SLaoTIATAL;

e T o0 AdYyo 0TV €lkOVa 3 0L TPiYEG EAKOVTAL ATIO TO UTTAAOVL KOl OL TILVELEG eV TIEPTOLV;

S

APASTHPIOTHTA 1: OgpeEAIWBEIG AAANAETIOPAOCEIG
Mmopeite va vmoBeoete pe Bdom To dvopa kaBe aAANAeTiSpaoNG 0€ TOLX TIEPLYPAPY] AVTIOTOLXEL; ZuinTioTE

LLE TOUG CUPHAONTEG KAl TIG CURHAONTPLEG 0UG KAL PE TOV KBy TN 1} TNV Kabnynqtpld oag.
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Kdé&Be dpdon €xel avtidpaon

Avantiooetal avapeoa og pales. Fivetat avtiAnmT)

OTav oL padeg eivat oA peydies, 6ws 1 I' kot o ‘HAwog,

'ExeL amelpn epférewa (Spa o amelpn amootaon). Eivar e ° HAgktpopayvntikn aAAnAemiSpoaon

1 Lo acBevig amo TIg BepeALSELG SUVApELS.

Eivain attia mov ouykpatovvtal petadl Toug
TA TPWTOVLA KAl T VETPOVIX oToV Tupnva. Elvat e  AcBevig upnvikn cAAnAemiSpaon

1N oxvupdtepn SVVuN, A& Exel TTOAD pikpT epBéAeLa.

AvantiooeTal avapeca o€ NAEKTPLKA QOPTiaL.
Eivain devtepn woxupdtepn SVvaun kat Spa e ° Baputikn aAAnAemtiSpaon

o€ ATmelpn andoTaon.

H Svvaun aut pmopel va petatpéPel Eva vetpdvio

o€ TPpWTOVL0. 'Exel TOAV pikpn epBéreia. loxvpn mupnvua) aAdnAenidpaon

Me Bdon v Tapamavw avtiotoiyion:

A.

[Tooeg eivat oL BepeAlrSelg aAAnAemSpaoeLs;

a1 B) 2 y) 3 8) 4

Katata&te Ti¢ aAANAETUSPAGELG ATIO TNV LOXUPOTEPT] GTNV AODEVETTEPI: crreerrerrererreresresssressssessssesssssssssssssssssssssssnes

Katatagte g aAAnAemidpaoelg pe fdon v eufedeia mov Exouv.
ATIELPT] EUPEAELO cevereeerreerreeereee e seeas
TTOAU HIKPT) EUBEAELOL: uerereereereeeeseeereieeseesee e

APASTHPIOTHTA 2: PUOTN TWV SUVANEWV ETTAPNG

It Spaoctnpotnta 1 onuewwoate tig OepeAtwdelg aAAnAemISpAcELS.

ZToV HKpOKOOHO 1) VAN amoTeAsltal amd ATopa, Ta oTola pe T OEPA /e %%%c\ .
, , . , . , j00 0003
TOUG ATOTEAOVVTAL ATIO UTIOXTOMKE cwpatidia. YToaToukd cwpati- %%% %% A
%000 00!
’ ’ ’ ’ ’ ’ @
Sl 0T G TO TIPWTOVLO KAt TO NAEKTPOVLO £XOUVV NAEKTPLKO POPTIO. '%Oo% xXxr
® 07 —
ea

Mmopeite va vtobéoete, pe fdon Tov HIKPOKOGO, OE TOLX KATYopia

SuvapEewv aviiKouv oL SUVALELS ETAENG;



B Me mMEPAPATA KOL TIAPATNPT|OELG OL ETILOTIHOVES £X0UV KATOANEEL OTL 0T PUOTM VTdp)oLV 4 Oepe-
AMw8elg aAAnAemidpacels (Suvapelg). AvTtég eivat:

a) H Baputiki) aAAnAenti§paon. Eppaviletal avapeoa oe nale,

T.X. avépeoa otov ‘HAwo kat toug mAaviites. ‘Exet dmelpn eppérela

(8pa o€ amelpn amoéoTOon) KAl €Vl 1) TTLO AoOEVNG.

B) H mAektpopayvntikn aAAnieniSpaon. Eppaviletal avapeoa
o€ @optiopéva owpata. ‘Exet amelpn epfédeia kat etvain Sevtepn
Loxvpotepn amod TIG Bepedlwdels aAAnAemidpaoels. H Baputikn
Kol 1 MAEKTpopayvn Tk aAAnAemiSpaocn yivovtal avTiAnmtég
OTOV LOKPOKOGHO KoL YU aUTO ToV AdY0 avayvwploTnKav Kot pe-

AETNONKAV OPKETA VWPITEPA ATIO TLG UTIOAOLTIES.

Y) H woxvpn mupnvikn aAAnAentidpaocn. Zuykpatel Ta TpwToOVIA
KaL Ta VeTpovia atov mupnva. Elval 1 o toyvpn amo tig aAAnAe-

TS padoelg, pe oAU pikpn epPédela (ota 6pLa Tov TupHVa).

8) H ac0sviic upnviky aAAnAeniSpaon. Ze autiv o@eilovtal
eawopevVa 0Ttwg Stdpopes padlevepyés Slaomaoels. Etvain tpitn

LoXLPOTEPT ATO TIG CAANAETISPATELG, [E TTOAU pikpT) EUPEAELQL.

Mwoodpt

H avalitnon twv 0gpesAwdmv aAAnAemdpdoewv...

I va ptop€couy oL ETETIHOVES VAL AVAKAAVIOUV TOV TPOTIO
LLE TOV OTIO{0 AELTOUPYEL TO GUUTIAV, XPELALETAL VX EKTEAEGOUV
TIEPAPATA LE TEPATTIEG EVEPYELEG, £TOL WOTE VA AVIXVEVGOUV
ToV pikpokoopo. ‘Eva epyactiiplo oto omoio ektelolvTal Té-
Tolov eldovg melpapata eivat to CERN, o Bpiloketal ota ov-

vopa F'oAAiag kat EABetiag.
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Kdé&Be dpdon €xel avtidpaon

&

No CUUTIANPWOETE TA KEVA TWV TIPOTACEWYV, ETOL WOTE OL TTPOTACELS VA EIVAL ETILOTNLOVIKA 0pOEG.

o) H Baputiki] SOVAUN EXEL wvrrererrerieriereenens EUBEAELA, OTIWG 1 weververeereererresresennes Svvaun. Avtifeta, 1
............................. KOLT] covvrrerneresnsresseneneenens £XOUV TIOAU HIKPT] EPPEAELAL

B) H mo acBeviig SUVauN €VOL M v Kol yx va yivel avtiAnmt) Xpeldfovtal TEPACTLES
............................. 01 (VY S

Y) ZTNV e SUvaun opeilovtal Siapopes padlevepyEg SLAOTIAOEL.
8) Awd@opeg Suvapelg emaEng ep@avitovtal ydpw Hag, 6Tws n Suvapun g Tpnign
SUvapn pe v ool oTIPWYVOUHE Eva avTIKE(LEVO. ‘'OAEG 0L SUVANELG ETTAPNG oV~

Epaoon -
KOUV OTNV oeeeereeeeseeserseesseens Svvapn. ApaompéTa

2Uvoyn evoTnTag

306 vopog tov Netwva 1) apyn Spaong — avtidpaong: «Otav éva cwpa A ackel SHvaun oe kGmolo GAAo
B, tote kot to B aokel SUvaun ato A». 01800 Suvapelg eival (o€g katd pETPo pHe avTiBeTeg KATEVOVVOELS
KaL amoteAoUv To {eVyog Spdon — avtidpact Kat TOTE AEUE OTL T COUATA XAANAETIISpOVV. XN Von
UTIapYoLV Téooepa €i81 aAAnAemiSpdoewv: a) N Paputikh aAAnAeniSpaon, petadd palwyv, He AP
euBerea, B) N NAeKTPOUAYVNTIKY GAANAETTIS paoT), LETAED POPTIOUEVWV CWUATWY, LE ATIELPT) EUPEAELQ,
Y) 1 Loxupn TUPNVLIKT CAANAETISpaoT, petadh voukAgoviwy, pe pikpn epPérela, 8) 1 aoBevig TUPNVIKY

aAAnAemtiSpaon, oty omoia o@eidovtal TVpNVIKG @avopeva, Pe TTOAD pikpr) epPBEreLa.

( 30¢ vopog Neutwva ]

ZelUyog duVAPEWY
|

( A/\/\H/\EI'IIAPAZEIZ]

Eidn aAAnAemdpdoswv

AcBeveig
TTUPNVIKEG

loxupég

( BapuTikéG } ( HAexTpopayvnikég } TTUPNVIKES
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KEDQAAAIO 2
H 100ppoTTia OUVAUEWY —
OpaAn Kivnon

a
LL]
N
T
=
Nz
o
LL]
=
<C
=
>_
<l

2.1 Apdon TEPLOCOTEPWV TN G UG SUVUUNG OE Eva CWUA

2.2 looppoTia cUATOG

2.3 OpaAn kivnon




zUV|0'Ta|.l£VI1 Apdon TePIoCCOTEPWYV
OUYYPAHHIKWY OUVAHEWYV TS Wiag SGvaung

o€ éva CWHa

o [loTe MpEMEL VO KATABAAEL 0 GAVOPWTIOG PEYAAVTEPT) TIpOooTIABELX Y Vo peTakivnBel to apaé; Otav
elval Lovog 1 dtav ompwyvel padl pe evav GAlo; (etkdveg 1 kot 2)

e Y10 Tty vidt ¢ SteAkvotiviag (elkova 3), av To p€co Tou oxowiol 8€ PETAKIVEITAL, TTOLX OpAdSA
vikdey Iowx opdda aokel peyodtepn SVvaun; Iwg pmopovpe va vmoAoyicovpe tn SVvaun mov

aokein kabe opdda;

b

APASTHPIOTHTA: ZUVOEOT CUYYPAMMIKWY SUVAHNEWYV

®

YAwka: oyowdkia, 2 Suvapdpetpa, éva oopa (Bapidio epyaotnpiov pe yavtloug).
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B)

[Tavw oto Bpavio tomobetovpue évav PETAAALKO KUBO, 0T pia TAgLPA
ToL oTolov Tpooappolovpe Vo Suvaudpetpa (A kat B). Inkmvoupe pe
Ta SUo Suvapduetpa 10 cwpa (Ta SUVAUOUETPA VA EVAL KATAKOPLQQ),

WOTE AUTO VU LOOPPOTIEL GTOV AEPQ, KAL OTUELWVOUUE TLG EVEEIEELS TOVG:

TxeSidote oto oxnpa tig Suvdpels F, kat E,.
TN ouvéXEL TIPOCapPUOTOVHE 0TO CWHA Eva POV SuvapdpeTpo (Z). In-
KWVOUUE HE TO SUVAUOUETPO TO OWUA, WOTE TAAL VA LOOPPOTIEL GTOV

aEPQ, KAl ONUELWVOVHE TNV EVEELEN TOL:

F=

Ixedidote ato oxnua t Suvaun E Iw¢ cuvséovtat oL eveitelg petatv toug;

Ipooappdlovpe katakdpuv@a ta dYo Suvapdpetpa (A kat B) oe 600 anévavtt
TAEVPEG TOV KUPBOL KAl aoKOUUE SUVAELS, PPOVTIIOVTAS VA LGOPPOTIEL TO

oW OTOV AEPX, KAL OTUELWVOVUE TIG EVSEIEELS TOUG:

Txedldote oto oxnpa tig Suvapels F, kat E,.
211 OLVEXELX TIPOCAPUOTOVE GTO CWUA VA LOVO KATAKOPUPO SUVAUOUETPO
(), @povtilovtag TAAL VX LGOPPOTIEL TO CWOUX GTOV AEPX, KAL OTJUELWVOVLE

™V évelen tou:

F= i

Txediaote oto oxnua t SUvaun F Iog ouvséovtal ol ev8eilels petadl toug;

ZUVICTOUEVN CUYYPOUMIKWY SUVANEWY

\Q&m e —
o]

2 B 2
% =
(1
\
< |
va
e Sl

|

Av 1 8Vvapun F mov aokel To éva Suvapodpetpo ovopaotel suviotapévn Svaun twv Suvapewv F, kat E, Tou

aokoUV T V0 SUVAUOUETPA, OE TIOLO CUUTIEPACHA KATAATYETE ATIO TIG SPACTNPLOTNTES;
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Apdon TEPICTOTEPWY TNG Hiag dUvaung o€ €va cwua

B H Svvaun mou aockeltal o€ éva owpa Kot TPokoAel Ta (Sla amotedéopata pe 600 1 TeEPLOGOTEPES
Suvdpelg mov aokoUvTaL oTo 8o cwpa Aéyetat cvvietapévn Suvaun (F.,).

B Av 800 Suvdpelg aokoUVTaL 0TO (810 cwpa Kat £xouv 8la katevBuve, | cuvicTtapévn Suvapun £xet

™V (6l katevBLVVOT KoL PLETPO (00 PE TO ABPOLTHA TWV HETPWV TOUG.

— A

Fok_ F1 + FZ —— 4;

B Av 8§00 Suvdpelg aokoOvVTaL 0TOo (810 cOpa Kat £xouy avTifeTn katevBuvon, 1 cuvictapuévn Sivaun

€xeL katevBuvon v kateBuvon TG HEYaAVTEPNG SUVAUNG KL HETPO (G0 HE TN SLaQOopa TWV Hé-

TPWV TOUG. F

F,=F —F,o0tavF, >F -« — —>

B ATEKOVIOT KOL UTTOAOYLOUOG TG GUVIGTAUEVIC CUYYPARMK®OV SUVAHE®VY IOV EVEPYOUV GE

ocopa
1. Mavw otov GEova (T.X. 6TOV X'X) TOTOOETOVE TO CWUA KAL F, F,
oxeblalovpie TI¢ SUVANELS TTOV aoKOVVTAL O AUTO (€XoLV < ‘F o
X’ 3 X

OMUELX EQAPHOYNG OTO CWUA).
2. Opioupe BeTikn @opa £0Tw auTh TPOG Tar Se&LA KAl Bewpovpe

BeTIKES TIG SUVAELS TTOV £x0UV KaTevBuvon TPog Ta Se&Ld Kat

., , , , E, =+F -F -E
apvNTIKEG O0EG £XOLVV KaTeLOUVOT TIPOG T APLOTEPQ.
3. Zto StmAavo oA amelkovi{oUHE TO CWUX 6TOV dEova KaL T Far
e —

Xy

ouvioTapévn Svaun.
4. H ovviotapévn SUvaun Bewpeital BeTikn otav n katevBuvor)

™G elva TPog Ta SEL& KA apvn Ty 6T Elvat TTPoG Ta

apLoTepd.
ZuvioTapévn
OGUYYPAUULK®OV
Suvapewv
Aedkvotivéa

H SieAkvotivéa eival éva opadikd GOAnpa kot mailetal petagd dvo
opddwv. 0L 8Y0 opades TpaBovv Ta §Vo dkpa evdg aXOLWVLIOY, LE GKOTIO
Va TO HETAKIVIIOOLV TIPOG TO HEPOG TOUG. O Stxttntig eMPBAETEL AV TO
HECOV TOU GXOWLI0U Ba HETATOTILOTEL APKETA TIPOG TN pix opdda, omdTE

Sivet oy opada au ) Tov TitAo Tou viknTi). Ao to 1900 pexpLtto 1920

1 SteAkvotivia amotedoVioe aywviopa 6Toug OAVUTLAKOUG XY WVES.
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Ioteg Suvdpelg ouVTiOEVTAL KL TTOLEG GYL GTOV UTIOAOYLO O TG GUVIGTAUEVNC SUVaUNG 6€ éva

CONA

Hapatnpniosig

H ouviotapévn a@opd to 6Uvolo Twv SUVALEWY IOV ACKOVVTAL OE £va 1

oW amd GAAX cOpATA. F

O Suvaypelg Tou ackoVVTAL ATO TO CWHAX 0 GAAX cwpata AEN tepliap-

, , vE
Ba&vovtal ot cUVIOTANET. F N

Hapddeyua

Y10 oxNua aokoLVTAL Ol SUVAUELG:

F;: amd to oxowl oT0 cmpa
Fy: amo to §amedo 0To cwpa
F,

w

: amo ™ I'n oto ocopa

Fy: atmod to copa oo Samedo

I ™ ovviotapévn cuvumoAoyilovtat ot F, Fy, F,,, aAA& OXI n Fy.

&

Na oxeSldoeTe KoL va UTTOAOY(OETE TN GUVIOTANEVT F,=4N F =4N

n Na oxedidoete kat va vmoAoyioete ) Svvaun F, 6tav n ocuviota-

Svvaun F,,. ._'—> -

N F =3N
~—Il
F,=2N F,=..N

2 1

pévn F; etvac 3 N.

n TV aplotepn @wtoypa@ia BAEToLpE Evay KwTMAGTN o€ A£pfo. Oewpovpe OTL TO PHETPO NG SUva-

ung ov aokeitat otn AépPo pe évav kwmmAdtn eivat 80 N. Ztn Seld pwtoypagia fAémovpe Téo-
0PI KWTMAATES. Av Bewprioovpe 6Tl 6AoL ackoVUV TNV (Sta SUVauN PHE TOV KOTMARTN TNG APLOTE-

NS pwTtoypagiag, mdon cvvolwr SUvaun §éxetarn e&id Aépufog;

Epwtnon - Epaoon -
ApaotnpdTnTa ApaotnplotnTa

ZUVICTAUEV CUYYPAUMIKWY BUVANEWYV
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2. 1 B 2UVIOTOHEVN HN

OUYYPAHHIKWY OUVAHEWYV

NEEELG-KAELBLA: OLVIOTAPEVT), CUVIOTWOES, 6UVOEST SUVEUEWY

e Av yvwpilovpe moon SVvaun ackel kdBe okowi otov poAo, oo elval 1 GUVoOALK SUvaun Tov

QOKE(TAL 6TOV HOAO; (etkOVa 1)

e Av yvwpifoupue moon dVvaun ackel kabe okowl ot Bapka, oo eivat 11 cLVOALKT SUvaun Tov
aokeltal otn Bapka; (ekova 2)

e TlaileL podo 1 katevBuvon Twv Suvapewy; (etkova 3)

APASTHPIOTHTA 1: METPO TNG CUVIOTANEVNG SUO N OCUYYPOUMIKWY SUVANEWYV

®

YAwka: 2 Suvapdpetpa, éva ompa (Bapisio).

TuvSéoupe To cwua Pe Eva SuVapPOUETPO Kot To kKpepdaue. Kataypd@oupe v €v8el&n tou SuvapdpueTtpou:

F o=
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ZUVICTAMEVN N CUYYPOMHIKWY SUVALEWY

TN GUVEXELD CUVSEOUE TO COUA HE TA V0 SUVAUOUETPA, TO

KPEUAE KAl TPAPBAUE TA SUVAUOUETPA, WOTE VA oXNUATI{oVY /% \ %%/\\ @
yowvia. Kataypd@ovpue tig ev8ei€els Twv Suvapdpetpwv: ‘i i i
T, \ [ ‘
= o \/ |
loxVein oxéonF,, =F, +E,; . P - -
b b
ke

APASTHPIOTHTA 2: KaTelBuvon cuvioTapévng U0 pN CUYYPOMMIKWY SUVANEWYV

YAKaQ: oxowvdkia, 2 SuVapoOueTpa, £va EAXTHPLO, £Vag KPikog, £va Asukd xapti, LoAvBLa, polpoyvwpdvio.
[Mavw oto Bpavio TomoBeToTE TO PUAAO XPTLOV. Ag-

oTe Ta V0 SUVAUOUETPA KOl TO EAXTNPLO HE EVAV KPL- /;&@
KO, OTIWG PAIVETAL 0TO GXTUQ, LLE TO EAATIPLO VA EXEL J‘% .

otabepd To éva dkpo tov. Tpafnéte ta Vo Suvapo-

HETPA TIPOG SLAPOPETIKEG KATEVOVVOELG KAL OTUELW-
ote ™ O€om Tou kpikov. Kataypayte tig evdeielg

TWV SUVAPOUETPWV:

Zwypaplote Tdvw 0T XapTi TNV KATELOBUVVOT] TOVG. ATIELKOVIOTE AUTEG TIG SUVANELS, PPOVTI{OVTAG Ta UNKN

TouG va eival avtioToya Twv LETPWVY TOUG pe KaTAAANAN KAlpaka (T.x. 10 N va avtiotoyovy oe 1 cm). Zxnua-

tloTte TO0 TUPAAANAGYpALLLO TIOU £xeL TAEVPEG TIG SV0 SUVANELS, OTIWG OTO CYNHA, KoL oXeSLAOTE TN Slayvio

HETPWVTAG TO UNKOG TNG.

EIVOL crririireeres s

Avtikataotiote Ta 00 SuvapdpeTpa pe Eva Suvaud-

LETPO KaL ppovTioTte o kpikog va Bpebel ato (Slo on-

peio (810 amotéAsopa). Inuewwote TNV £v8elEn Tovu %ﬂlm‘““ﬁ@
Fo)\

SUVAUOUETPOV KAL ATIOTUTIWGTE T 0TO XAPTi.
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Apdon TEPICTOTEPWY TNG Hiag dUvaung o€ €va cwua

B Av 800 Suvdauelg ackoVvtal 6To (610 cWpA Kot oL kKatevBVveelg Toug oxnuatifovv
ywvia, 1 cuvioTapévn Suvaun elvatn SLay®viog Tou TApPoAANAOYP A0V TOV 0TI0I0U

TAEVPES elval oL 500 SUVAELS.

B H ovviotapévn SOvaun €xel Tiun pkpoTepn amd to dBpolopa Twv §Vo Suvapewv

, TUVIOTAUET Un

(O'UV LOTWO E(;) . GUYYPApIKOV
Suvapewv

B Awabikacia vrodoytouov TnG ovvioTausvne Svvaung

ATelkOVIoT TNG GUVIGTAREVTG SVO [T CUYYPAUULKOV SUVANEWVY IOV

EVEPYOUV OE COUA:

1. Zxedialovpe Tig V0 SUVANELS TTOU KOKOVVTAL TTAVW TOV (€XOUV

ONUELO EPAPUOYTNG OTO CWUA).

2. Zxnupoatifoupe éva TapoAANAGYPALUO TOU 0To{ov ot §00 TAEVPES elvat

ot 8Yo Suvapers.

3. Zxedlalovpe T SLay®VLo TOL TAPUAANAOYPAUIOV TIOV TIEPVA ATIO TO

ocwa.

4. H Siaywviog elvatn ouviotapévn vvaun, Sniadn n Svvaun mov

TIPOKAAEL TA (Sl ATIOTEAEGUATA GTO CWUA PE AVTAE TTOL B

mpokaAoVoay oL S0 CUVICTWOEG SUVAUELS.

3%

MAoNynon pupovAk®V Kat @opTnyidwv otav Stacxilovv oxvpd pevpata
[l T petakivinon peydAwv 0ykwv, T.X. OAWV 0€ TTOTAULA 1) OE
loxvpa pevpata, To PUHOVAKS TAolo @povTilel va aokel ov-
YkekpLuevn SUvaun, wote padi pe T Svvaun Tov aokel To pev-
Lo TOU TOTAHOV VA SULOVPYELTAL T) KATAAANAN cUVICTAPEVN

SYvaun oto @optio 1 omoia B To KaTELOVVEL TTPOG TO EMLOVL-

HNTO pEPOG TNG OXONG.

EVpeon cuvicTapévng ToAA®@Y Suvapewy
'Otav o€ éva O KOKOVVTOL TIEPLOCOTEPES ATIO SV0 SUVAELS

mov 8¢ Bpiokovtal otny (Sla gvbela, n cuvIoTAPLEVT TOUG PTTO-

pelva Bpebel ypapka pe T péBodo Tou TapaAANAoypauov 1

pe ™ peBodo tou SuvapomoAvywvov (Tapabeong).
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ZUVICTAMEVN UN CUYYPOMHIKWY SUVAHEWYV

v’ Mé60060¢ Tov mapaiinioypaupov

&

Txedldlovpe eva TAPOAANAOYPAUpO PE TIAEUPES TIG SUO
TpwteG Suvapels. H Staywviog Tou mapaAinioypdppou
aUTOV EVaLT GUVICTAUEVT TWV SU0 TIPOTWV SUVAHEWV.
TN ouvéxela oxeblalovpe AAAO TAPUAANAOYPAUUO UE

TAEVPEG TN CUVICTOUEVT] TWV V0 TPWTWV SUVAUEWY

Kat v tpitn Svvaun. H Saywviog tov maparinio-
YPGupov autol eivat 1 CUVIGTAREVN TWV TPLWV Suva-

pewv. Luveyifoupe tn Stadikacio pexpL va BPOULE TN GUVICTAUEVT) OAWV TWV SUVAUEWV.

M£6060¢ Tov SuvauomoAvywvou (tapdBeonc) Fo
ZxeSLATOVE TIG SUVAELS £TOL WOTE Va Elval SLASOXLKES, e TNV apy TNG KA~
Bepiag va tavtiletal pe To TéAog TG TTponyovpevnc. H cuviotapévn Suvaun
OoXESLATETAL £TOL MOTE VU EXEL WG APXT] TNV apXT] TNG TIPWTNG SUVAUNG KAL WG

TEA0G TO TéA0G TNG TEAEUTALOG SUVUNG. 1

Me tov ouppadnti 1 ™ cLUPUABNTPLE 0OG VX TIPOCTIAOTCETE Vo ONKWOETE pia Bapld cakovAa

Tavovtag o kabévag 1 1 kabepio amod éva xepovAL
a) TikatevBuvon TIPETEL VA EXOVV T XEPLA GAG, Yla VO oNKwBEel eukoAdTEPA 1) CAKOVAQ;

B) Toleg eivat ot katevBVVOELS TWV XEPLWV GG IOV Bt GG SUGKOAELAY VA OTKWOETE T1 OAKOUAQ;

E Avo Suvdpelg, n F, =20 N ko F, =30 N, ackovvtat umd ywvia oto (8o owpa. No amotunwoete

n Yta oxnuata BAEmovpe To (Slo kddpo va

0TO TETPASLO 6a§ TIG V0 SUVANELS, XPNOLHOTIOLOVTASG KATAAANAN KAlpaka (.. 10 N va avtiotot-
XoUv o€ 1 cm). Xtn ocuvéxela, Le t fo10ela TOL TOPAAANAOYPAUUOU VX OXESLACETE TN GUVIGTANEVT
SUvapun E,,. Na HeTp1)OETE TO PUNKOG TNG KAL VO UTTOAOYIOETE TO PETPO TNG (a§loTolwvTag Ty KAlpa-
Ka Tov emiAgEate). Me ) Bonfela popoyvwroviov va UTIOAOYIGETE TIG YWVIEG TTOU oXNUATIEL N

katevBuvon g E,;, pe Tig F, kaL E,.

S~

=
=
=
2

KPEUETAL IE SLAPOPETIKOVG TPOTIOUG OTOV
Toiyo.
a) Xto 20 oXNUa TO KGABE oxovaKL SExeTal
™ pon Svvaun amd au T oV SEXETAL TO aX0LWVAKL 6TO 10 oxnua;
B) Zto 30 oxnua to k&Be oxovaKL SExeTaL TN Lot SUvaun amd auTh Tov SEXeETL

TO oYOWaKL oTo 1o oxNua;

Epaon -
ApaotnplotnTa
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OU0 KGOeTWV SUVAHEWY

1 YTTOAOYIOHOG TG OUVIOTAMEVNG
« 1y

NEEEIG-KAELBLA: GLVIOTAUEVT), CUVIOTWOES, UVOEDT SuVAUEWY, KABETEG SuvEpELg

[owx givar  katevBuvon TG cuVoAKNG SUvaung Tov Séxetal 1 Bdpka (amd Toug Yo avpWToLS);

Mmopovpe va tnv voAoyicovpe, av yvwpilovpe T Svvaun mov aokel kabBe dvBpwog;

APASTHPIOTHTA: METPO TNG ouUVICTAMEVNG SUO KABETWY SUVANEWY @

YAka: 2 SUVOUOUETPA, £V CWOUA, YVDUOVAS.

Tuvséoupe To owpa pe Ta VO SUVAUOUETPA, TA KPA-

Tdpe Kot T Tpafape, wote va oxnuatifovv opbny yw-
via (TNV EAEYXOUUE [E TOV YVOUOVA) KAL TO COUA VX (\ X - 4
g
\. )
| E

wooppotel otov aépa. Kataypayte tig evdeiels twv

SuvapopETpWV: “omi"
[ <

F) = cooresscseseesssssssessssssssesssmsssssesssssssessnes

F) = oo sseseeseee s ssssssses s

TN GUVEXELX GUVSEOUE TO OMUA HE TO £VA SUVAUOUETPO KL TO KPATAHLE.

Kataypdyte tnv évdelén tov Suvapduetpou:
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Y1roAoylop6g TNG cuvioTapévng 5U0 KABETWY SUVANEWYV

Amotunwate 0To TETPASLO 0ag TIG KATEVOUVVOELS Kat TIG TILEG TwV SVo Suvapewv F, kat E, @povtilovtag ta
UNKN TOUG Va elvat avtioTolyo Twv HETPWV TOUG PE KATAAANAT KAlpaka (1r.x. 10 N va avtiotoyovv o€ 1 cm),
Kal oynuotiote éva opBoywvio TapaAAnAdypappo @EPVovTag TapoAANAoug amd To dkpo Tng kabe Svvaung
TPog TNV GAAN. [vwpilovpe 6TLN Slaywviog Tou TTapaAAnAoypappov ival ) cuvioTapévn SUvaun kat eivat ion

pe ™ Svvaun E,, mov petpnbnke amd 1o éva Suvapdpetpo.

Atepguvnote av Ta PETPA Twv Suvdpewv F, kat F, kat to pétpo g Svvaung E;, akoAouBovv tn oxéon tov mu-
Bayopelov Bewpnpatos (To ABpolopa TwV TETPAYDV®WY TwV §V0 KABETWV SUVANLEWY LOOVTAL UE TO TETPAYWVO

TNG CUVLIOTAUEVNG).

ZOvOeon V0 kaBeTWV Suvapewy
B Av 600 Suvapels aockovvTal 6To (510 COHA KAl 0L KATEVOVVOELS TOUG OXNHATI-
Touv 0pBN ywvia, n ouviotapévn SVvaun eivatn Staywviog tov opboywviov Ta-

POAANAOYPEILOV TOV 0TI0{0V TTAEVPES Elvat oL U0 SUVANELS.

B To pETPo NG CUVICTAUEVTG SUVAUNG VTTOAOYILETAL LE TN OXEDT
Tou TVBaydpELOV BEWPHATOG:
=+

N 0AAS E, =+/FZ +F7, 6mou F, kau F, ot 800 kdBeteg Suvdpelg

oA

TuvioTapévn

kat F, n ouviotapévn Svvaun. amqsmv
UVOUEWV

Mapddstypa
AvVo kdBeteg Suvapelg Tov ackovvtal o€ éva owpa £xovv pétpat, =1s katt, =5s avtiotorya. Na

OXESLACETE TIG SUVAELG, TN GUVIOTOUEVT TOUG KL VX UTIOAOYIGETE TO HETPO TNG GUVIGTAUEVNG TOUG.

Amavtnon
To pétpo g ouvioTapévng Suvaung divetal amo tn oxéon:
F%2 =F2+F} f| F%2 =82 +6% f| F% =64+36 1
F2 =100 % F, =~/100 § F, =10N

oA
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Apdon TEPICTOTEPWY TNG Hiag dUvaung o€ €va cwua

Avo Suvapels ackoUvtal o€ éva owpa. Av oL KatevBUVOoEeLS TOUG eival kaBeTeg peta& TOuG Kot Ta

pétpa toug etvat 5 N kat 12 N avtiotoya, Tdon eivatl 11 cuvietapévn SUvaun Tov aoKeITAL 6TO

owpa; Na emBeBalwoete To amotéAeona, oxeSLalovtag TIg SUVANELS 6TO TETPASLO 0ag.

* E Y€ évav KOTNAATN Kayldk aoKovvtal §U0 KABETEG SUVANELS, ATIO TA KOUTILA KoL OTtO TO PEVUA TOU

TOTAPOV. ATIO T KOUTILA TO pETPo NG SUvaung eivat 300 N. Av 1 cuviotapévn Svvaun eivat 500 N,

va vmoAoyioete To pétpo TG SUVauNG mov SéxeTaL 0 KWTNAGTNG ATIO TO PEVUA TOV TIOTAUOV.

Epomon - Epdtnon -
ApaotnpoTnTa ApaotnpdoTTa

Tuviotapévn Suvaun Agyetaln SUVALT TTOU AOKEITAL OE VA WA KoL TTPOKOAEL Ta (Sla amoteAéopata
pe 800 1) TTEPLOCOTEPEG SUVAELS IOV ACKOVVTAL GTO (510 CWUA.

Av 800 duvdpelg Tov ackoVVTAL GTO (510 WA XYoLV (Sla KATEVOUVVET, 1) CLVIGTANEVT SUVAUN £XEL TNV
(81a katevBuvon kat PHETpo (00 pe To ABPOLoHA TWV HETPWY TOVS.

Av oL Suvdpelg €xouv avtiBetn kKatevBuvor, N cuvioTapévn SVvaun £xeL katevBUVEN TNV KaTeVOBULVOT
™G HEYOAVTEPNG SUVAUNG KoL LETPO (00 PE TN SLaPOPE TwV PETPWYV TOVG.

Av 600 Suvdypelg TTOV AoKOVVTAL GTO (510 CWUA £XOUV SLAPOPETIKEG KATEVOVVOELS, 1) cuVICTAUEVT §U-
vaun eivaln Slaymviog Tou TapaAANAOYPAUIOU TOV 0TI0{0U TIAEUPEG elvat oL §U0 SUVAEL.

Av o1 800 Suvapels £xouvv kateuBlivoelg Tou oxnuatifouvy opbN ywvia, n cuviotauévn Svaun vmoloyi-

Cetal Pe N o)€om Tou TUBaydpELOV BEwPNUATOG.

2UVIOTOPEVN

U0 SuVAPEWV

181 q Tuxaia KdBeteg
. AvTid
Kareubuvon qu\ézeiwm KaTteubuvon SUVApEIG
’5Aep,° lopa Alagopd Alaywviog Alaywviog opBoywviou
e SUVAPEWY TrapaAAnAoypdupou TapaAAnAoypdaupou
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looppotria cwpaTog

H adpaveia

AéEeig-kAedLa: adpdvela, pala, wwoppoTia

e 0 okOAog TpooTadel va SLwEeL To vepd amod To Tpixwpa tov. Mola texvikn akoAovBel; Tati pe autd
TOV TPOTIO OL GTAYOVEG TOU VEPOU PEVYOLV; (etkova 1)

o Tupmopel va cupBel av o€ éva p€co PHETAPOPAS EipaoTe OpOLoL KaL Sev kpaTape TN XelpoAafn; (ewova 2)

o Tl6te éva owpa LlooppoTel; (etkdveg 3 kot 4)

A

@ APASTHPIOTHTA 1: ASPAVEIO CWHATOG - —

A. XpnowomomoTte éva képpa Kat Eva OKANPO QUAAO XapTi, OTwG @aiveTal otn StmAavn

MA®

sikova. Tpafnéte amoéTopa kot o opl{ovTia KatevBuvon to xapti. KukAdote mapa-
KATW TNV TPATUGN TIOV TIEPLYPAPEL KAAVTEPX TT) CUUTIEPLPOPHE TOU KEPUATOG,
a) To képpa axoAovBel To @UALO XapTLOV.

B) To képua teivel va mapapeivel otn B€om mov Bplokdtav mptv Tpafrfoupe to xapti

(exel Tov Ntav akivnto). y.
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looppoTtria cwuaTog

B. TomoBetriote To képUa 6TO XAPTL, OTIWG KoL TTpoNyoupévws. Emitaydvete apyd to xapti, péxpt va amokti-
OEL KATIOLX TaXVUTNTA Hall HE TO KEPUAL. ZTT OUVEXELX OTAUATNOTE amdTopa TO XapTi. KukAwoTte mapakdtw
™V TPATAON TIOU TIEPLYPAPEL KAAVTEPX TT) GUUTIEPLPOPA TOV KEPUATOG.

a) To KEPUA OTAUATAEL AUEC WS Ll LE TO XAPTL.

B) To képpa teivel va ouvexioel va Kiveltat pe Ty TayTNTA OV EXE ATIOKTNOEL

I Mmopeite va ava@Epete KATOLX QAVOPEVH OTNV KABNUEPVOTNTA oag (OTwG auTA Tov @aivovtal oTIS €L
KkOveG 1 kat 2 TG TponyoUHEVTG GEAISAG) OTIOU TTAPATNPEITE TTAPOUOLO CUUTIEPLPOPA HE AUTH TOU KEPUO-

T0G;

APASTHPIOTHTA 2: To METPO TNG ABPAVEING
Ity mpooopoiwon «Adpdvela kat pala» VTIAPYoLV SV0 «KOUTLA» 810V pEYEBOUG PE xpwpaTa
UTTAE Kot kKOkKIvo. Me ) BoriBela Tou Seiktn Tov TOVTIKLOU 1] e TO S&YTVAG cag TTpooTadn-

OTE VA KW OETE KaBéva amd autd (av apxikd elvatl akivnTo) 1 Vo TO 6TAUATHOETE 0pLlOVTIA

TAPATNPWOVTAS TT) CUUTIEPLPOPA TOL.

Adpaveiax
Kot pado

Y& olo amd Ta S0 «KOUVTLA» 1) TAXVTNTA HETARAAAETAL TTLO SUCKOAQ;

EvaAAaKTIKG

Xpnoomoumote 800 O0LEG KAOETIVEG. ASELAOTE TO ECWTEPLKO TNG UIAG KAL YEUIOTE TO ECWTEPLKO TNG AAANG LE
HoAVBLa, YOUES K.&. ZNTHOTE o ToV SImAavO 1) T1 SLAavT] 60 va a0k oeL aTiyplaia (6co ival Suvatdv) tnv

(6t SUvoun otig SVo KaoeTIVES,.

Mol kaoeTiva GAAaEE TNV apxLkn TG kKatdotaon (aknola) To §UokoAq;

[Tolo cupmépaopa TPOKVTITEL YL TN OXECN TNG LATOG EVOG CWUATOG UE TN SUOKOALX Vo aAAGEEL TNV TayOTNTA

TOV;

MA®
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®

APASTHPIOTHTA 3: looppoTTia CWHATOG

H adpdveia

TV TapakdTw etkova @aivovtal ol emBateg evog Aew@opelov kdmotla otiyun. Na avtiotoyioete Tnv elkdva

He TNV TIPOTAOT 1] TIG TIPOTACELS TIOV TIEPLYPAPOUV CWOTA TNV KV TIKN KATAOTAOT TOL Aew@opeiov ekeivn ™

otypr]. No attTloAoyNoETE TIG ETIAOYEG GG,

To Aew@opeio ekeivn ™ oTLyun pmopet:

9
b

va elvat axivnto.

va otpifet

VX ETILTAXVUVETAL

va KLveltal o€ eubela pe taxvnTa
otaBepov péTpov.

va emPBpadvvetal

B 'Ola Ta copata £(OUV TV TAOT VX AVTL-

OTEKOVTAL OTN UETABOAN TNG KLVNTIKNG
TOuG Kataotaons (taxvmrag). ‘Etol, av
éva owpa eival apxtkd akivnto, Telvel va
TapapeivVeL akivTo, EVOD AV apyLKA KIVE(-
TAL LE KATIOLA TAXVTNTA, TEVEL VA oLVE(-
OELVA KLWVELTAL PE TNV (Sl Tax v TN T, TG00
WG TPOG TO HETPO OGO KAL WG TPOG TNV
KatevBuvon. Aut v 8LoTNTA TG VANG
v ovopddovpue adpaveia.

Mé£tpo ¢ adpdavelag evog cdUATOG &i-

vat 1 pada. ‘060 peyaAvtepn palo €xel

KINHZH

—
_)-' l I ‘_

OPENAPIZMA

KINHZH

e IO |

éva avTike(pevo, 1000 SUCKOAGTEPA UTTOPOVHE VO LETAPAAOVLE TNV TAXVTNTA Tov. AnAadn) xpetalod-

HoOTE PEYAAVTEPT SUVAUT 1)/KaL TIEPLOCOTEPO XPOVO YLX VA 0AAGEOVE TNV TAXVTNTA TOV.

B 'Eva oopa Aépe 6TL Looppomel dtav sival akivnto 1

oty Kiveital o€ evBeia ypapur pe taxVTa otabepov

HETPOV.

elvat

éva obpa Axivnto

loopporet

Kwveitat pe
otadepn
TaxuTnTOL

otav
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looppoTtria cwuaTog

ASpaveLa KAL ACPAAELX 6TO AUTOKIVNTO...

Ye éva amoTopo @pevaplopa (1 olykpouon) tou
QUTOKLVITOV, TO GWHA pag Adyw adpdvelag Teivel
va SLlaTtnproEL TV TaX VT TA TV iXE TtpLv oupPel
auto. H {ovn aoc@aieiog pag mpootateVeL amo ev-
Sexoueves cwpatikés PAGPeg, eumodifovtag To
oWHa pag va KivnBel ypriyopa pog To TIHoVL T} TO
UTPOoTVO Tldut. AvtioTola, av €UXOTE OTAHA-
TNUEVOL UE TO OXNUA pag (TL.Y. O€ éva @avapL) Kal

éva GAA0 OGYnua KIVOUREVO THOW PG GUYKPOUGTEL

LLE TO S1KO HAG, TO CWHA Hag Adyw adpavelag Teivel
Vo TAPAUEIVEL akivTo o€ oxéon pe TV amdtoun kivnon tov oxfuatos. To mpooké@aio oto kablopa

LLOG TIPOGTATEVEL ATTO TNV TILOAVOTNTA TPAVUATIOHOV OE LA TETOLA TIEPITITWON.

&

a) Xe mowx eikova (11 2) to Tpévo HETAPBAAAEL TNV TaXVTNTA TOU KAl O€ TIola KIVeital pe otabepn

TayvTTQ;

Eikéva 1 Eikéva 2

B) Av yvwpiloupe 0Tt o€ pia amd Tig §Vo elkdveg To Tpévo emPBpadivel, pmopeite va Bpeite tnv

KatevBuvon kivnong Tou Tpévou;

E T SumAavn €lkOVA TO AUTOKIVNTO eTOlHAleTaL va oTpieL
To cwpa Tov 0dnyov teivel:
a) va petakvnBel 68L& oe oxéon e To K&ABLopa.
B) va petakivnBel aplotepa og oxéon pe To KABlopa.

Y) va mapapeivel akivnto o€ oxéon pe To KABLoUa.

Na emA£EETE TN OWOTH ATAVTIOT KOL VO KLTIOAOYT|CETE TNV ETIL-

Aoyn oag.



H adpdveia

B ‘Eva oynua etvoe apytkd aivnto (etkdva 1)
KaL OpTWHEVO PE i SeEapevn) vepo, TV =
omola Ba peTaPEPEL € GAAT ToTIOOEG( L
Tn xpovikn otiypn (kata tn Stdpkela g
Stadpoung) mov paivetal otV elkdvVa 2 TO
oxmpa:
a) emToyVUVETAL Eikéva 1

B) emPBpadvvetal
Y) Kweital pe otabepn TaxvTTA. -
Na emAégete T cwoT AMAVINON KAl VX

QLLTLOAOYT|OETE TNV ETILAOYT] OQG.

Eixéva 2

Na e&nynoete yia oo Adyo éva mAoio pmopel va TpokaAéoel TOAY peydAn (N, av TECEL TAV®

oTNV TPOLANTA EVAG ALLAVIOV, AKOUT KL AV 1] TAXUTHTA 6UYKPOUOTG Elval TTOAD WKPT).

Epwmon -
Apaotnplotnta

E Na GUUTIANPWOETE TO TIAPAKATW SLAYPAUUA HE TIG TPOTACELS IOV €ENYOVV OWOTAE TNV £VvoLd TNG

LoOpPOTIiaG EVOG CWUATOS.

‘Eva cwua lcoppormel otav:
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2_2[3 O 106 vopog Tou NeUTWVO

NEEEIG-KAELBLA: LOOPPOTIOL CWUATOG

*a)

e T oo Adyo pmopel N PdAa amd dxupo va eivat akivnn, Ve T oTipwyxvouy Vo avBpwtol amo
avtifeteg katevBUvVoeLs; (ewova 1)

e T oo Adyo ouveyilel va kwveital to Voyager 1 amd to 1977 mov €xel ektosevbel, evad 8e xpnoipo-
TIoLEl TA£0V KATIOL0 cVGTN U TIPoWONONG; (EtKOVA 2)

e Mrmopel éva cwpa va Kveitat, av 11 GUVOALKY SUvaun TTov aokeltat o auTo eivat undév; (elkdva 3)

APASTHPIOTHTA 1: H ouvioTapévn dUvaun o€ akivnTo cwua @
Xpnowomowmote 3 SuvapdpeTpa Kat évav kpiko (T.x.
ato KAEWSLA) Kot @TIAETE pe v opada oag ) Siata-

&n movu @aivetat Sima. [poomadnote Ta Suvaudpe-

TPA va elvat 0pLloOvVTLA KAl VO U1 (PTAVOULV oL eVOEl-

Ee1g 0T OpLA TOUG. ZXESLAOTE TIG SUVAELS TTOU AOKOUV TA SUVAUOUETPA GTOV KP(KO.
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O 106 vopog Tou NeuTwva

Aoxipdote Std@opeg TIpEG yia Tig Suvapelg F, E, kat F; mou aokovvtat 6tov kpiko amod kdBe Suvapodpetpo, mpo-
oTlaB®WVTAG OpWS va Slatnpeite Tov Kpiko akivnTo. ZUUTANPWOTE TOV TTAPAKATW TIIVOKA KoL UTIOAOYIOTE TN

ouvioTapévn Svaun.

F.(N) F2(N) F3(N) For(N)

ZUUTIAN PWOTE TIHPAKATW TNV TTOPATHPN 0T OAG:

Av o0 kpikog elvat akivnTtog, TOTE 1 CUVIETAUEVT SUVAUN EVAL e .

@ APASTHPIOTHTA 2: ZuvioTauévn duvaun — EuBiypapun kai ogaAn Kivhon
ZT0 TIAPAKATW OXNUA EVOG HOONTNG OTIPWXVEL EVA KIBWTLO HEXPL VX ATIOKTNOEL KATIOLA TaYUTNTA. XT1 OUVE-
XEW oTapaTd va ackel SUvaun oto KiBwTio. 1o Tpaxy £8a@og To KIBWTIo cuveyilel va Kiveltat yia Alyo kot

OTAUATAEL, OTIWG PAIVETAL OTO OXTHLA.

NAiy6TepO
TPaXU
£00¢og
TN

Neio
£00p0og

a) T oo Adyo oTapaTAEL TO KIBMOTLO;

B) Av o pabnmg emavardafel To meipapa og Atyodtepo TpoyV £8aog, ot Tola B€om (A 1 B) mioteveTe O0TL B

OTAUATNOEL TO KIBMTLO KL YLAT(;
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looppoTtria cwuaTog

8) Toteg Suvdpels aokovvtal 6to KIB®OTIO (dTav Kiveltal oto Asio £8aog), oty Sievbuvon g kivnong Tou

QTIO TN OTLY U] TIOV TO APTVEL 0 Lo TG

ZUUTAN pWOTE TIHPAKATW TNV TTOPATHPT O] OAG:

Av 1o kI B®OTI0 KIvelTal pe oTaBepn TaYVTNTA, 1) CUVIGTAREVT] SOVOUT EWVOL woreereerrereereens .

APASTHPIOTHTA 3: looppoTria Kal ouvioTauévn duvaun

a) YmoAoyiote T cuvioTtapévn SVvaun Tov ackeital 6To KIBMTLO KAl CUUTIEPAVETE AV TO KLBWTLO LGOPPOTIEL

(etvat akivnto 1 kwveltal pe otabepn taxvTTa). Ocwpnote To £8a@og Atio.

F,= 16N F,=20N  F,=34N F,=18N
oy
A B
F,=16N

[lepintwon A:

B) YmoAoyiote to pétpo g Suvaung F,, £ToL wote To KIBOTLO va Kiveltat pe otabept| Taxdnta. Ocwpnote T0

£8a@og Agio.
F,= F,=10N F,=14N F,=8N
CN ‘»
M.‘L\W» s -
ol
F,=
[lepintwon A:
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O 106 vépog Tou NeuTwva

B 'Eva cOua THpapEVEL akiviTo 1] KIveital pe otadept) taxvtnta (sudVypappa pe ToydtnTa ota-
Bepov petpov) av e Séxetal kapla SHvaun 1 av SExeTal SUVAUELG XAAQ 1) GUVICTAWEVT] TOUG Elvatl

undév. H tedevtaia mpdtaon anoteAei tov 10 vopo tov Nevtwva.

N\ P
F =0 | |00PPOTTE | n
\| oTaBEpn TaXUTNTA |

U Ioopporia

Suvapewv

L o J
"5

10¢ vopog tov Nevtwva yla pakpvda tagisdia...

To Voyager 1 ektofelBnke tov Zemtépfplo touv 1977 xat ouveyilel va amopakpvuvetal and ™ I'n éxovtag
TEPACEL TA OPLA TOV NALAKOV pag cuoTpatog. H amootact tov ano m I'n €xel Eemepaoel Tig 162 AU,
o010V N pia actpovoputkn povada (1 A.U.) avtiotolyel otn péon amootaon Ime-HAwov. Kavéva kavoipo
0€ TIOLOTNTA KoL TTOoOTNTH 88 O ApKOVGE YL VA PTACEL TOGO PAKPLA TO OKAPOG, av Sev (oxve 0 1og
vopog tou Nevtwva. (Aeite otolyela oXETIKA LE TNV €§EALEN TNG OO TOANG Tov Voyager 1 oTn oXeTIKN)

oeAi8a g NASA: https://voyager.jpl.nasa.gov/mission/status.)
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looppoTtria cwuaTog

&

a) Xe kabéva amd ta Simhava oxniuata (1 kat 2) €xovv on- F =30N F,=23N
3 | >
newwBel oL Suvapelg mov ackovvtal oe éva KIPWTL0. No %.»F SN
VUTIOAOY(oETE TN cUVICTApEVT SUVAT 0€ KABE TIEpITTWOT). IxAua 1 ’
) Mowo xifwTtlo LooppoTEd; F,=10N F, =15N
< —>
-« >
F,=31N F,=26N

Ixnua 2

E ‘Eva avtokivnto Kweital pe otabepn tayv-

™ta 60 km / h og opildvtio Spdpo. H Svva- —

60 km/h

un TOV AoKEe(TAL 6TO aUTOKivITO AdYw TNG

Aettovpylag tov kivnmpa iva F=2.000 N.

a) Aokeital GAAN Svvaun oTo AUTOKIVNTO
otn Stevbuvaon g kivnorg tov; Na attt-
0AOYNOETE TNV ATAVTINGT] 0OG.

B) Av n amavtnon cag oty TPoNYoVHEVT EpWTNON Elval Be-
TIKT, V& oxeSlaoeTe Kol va vtoAoyioete ) SUvaun mov

aokeltal otn levBuvon ¢ kivomg Tov.

Epwmon - Epanon -
Apaotnplotnta ApactnpdéTTa

N

ASpavela elvat n 8LOTNTA TNG VANG VA AVTIOTEKETAL G KABE HETABOAT] TNG KLVNTIKNG TNG KATACTOAGTG.
Métpo G adpavelag evog owuatos eivae 1 pada.
‘Otav éva cwpa LooppoTel, eiTe elval akivnTo eite Kveital pe otabept) TaxvTTA.

T va ooppotel éva cwpa, Ba TPETEL E(TE VA UNV aoKOUVTAL SUVAELS OE QUTO ELTE 1) GUVIGTAUEVN

2100epn
TaxuTnTa
oKivnTo | Napapével
akivnto

Toug va elvat undév (1og vopog Nevtwva).

Zwpa
KIVOUUEVO
ZUuVICTOUEVN 106 vépog ISOPPOMIA
dUvaun pundév NeUTwva Spa
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oplo'l-lég CUG(’YP“PFHS OpaAn kKivhon

OHOARNG Kivnong

A€Eeig-kAe18La: evBVYpapun opaAn kivnon

')

‘Eva StaotnpudmAoLo, TIPOKELHEVOL VA
Kavel éva Staotn ko tagidi, wheital
OTNV apXM TNG TOPELNG TOV ATLO TIPO-
WO TKO TOpaAvA0. META TNV ATTOKOA-
Anon twv Vo Tepayiwy Tov TUPAV-
Aov, 1o Oxnua taidedel pe otabepn
ToxOTNTA YWPI(S va aokeltal TAvw

TOU KATOLX SUVaT.

o [I6Te pia kivnom ovopddetat evBUYpauun;

e Tievvoolpe pe Tov 6po atabept) ToxLTNTA;

APAsTHPIOTHTA: Mepiypa@n euBOYpapung oNaAng Kivnong
YAKaQ: S1a@avig YUdAvo 1§ TAAGTIKO WANVAEKL YEUATO PE XPWUATIOTO
vepo (Vo LTTApYEL pla @UOAAISA), XApTIvn UETpOTALVIO, XPOVOUETPO,

KOAANTIKY Staavig tawia, poAvpL

LTEPEWOTE OTO CWANVAKL UE TN SLa@avhy KOAANTIKN Tawvia T X&pTvy

HeTpoTALViQL.

Akovpmiote To cwANVAKL oTo Bpavio Kol AVACKWOOTE TO £V TOU

AKpO, WOTE N YUoaASa va petakivnOel Tpog avTo.

TomoBetnoTe TO dKpo 0TO oTIoi0 BplokeTal N PUoAASa oTo Bpavio kal To GAAo Tavw ae éva poAvL Mapatn-
prote v kivinon ¢ @uoaAibag kal kataypdte atov mivaka Ti§ Béaelg TG (KATw Akpo Tng) kabe mévte
Sevtepodremta. T kGBe (eviyog Sladoxik®v BEcewv TG UOAAISAG CUUTIANPWATE TA AVTIOTOLXA XPOVIKA Sla-

oTNuata At Kot TG QvTioTOLXEG LETATOTIOELG AX.
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OpaAR kivnon

Xpoviko MeTaromion TG)XJXT m::
diaoTnua At(s) Ax(cm) u= Tt(?)
0 0 - - -
5
10
15
20
25

B Ev0vypapun opalAn kivinon ovopdletat n ki-

vnon oy omoia éva cwpa Staypdel evbeia

Eubuypauun opaAn kivnon

TPOXLA KoL o€ {00VG XpOVOoUG Slavvel oa Sa-
otpata. H taxvmta otnv eubdypapun opadr

kivnon mapapével otabepn. loyvet:

L= otabep

B Emednn tpoyd eivat evBeia ypappn, EKTog amo
70 pétpo S petafdAletat oUTe 1 KatevBuvon
™¢ TaxvtnTas. Emopuévwg to Stdvuopa g ta-
XVUTNTAG KATA TN SLAPKELA TG KIVNONG TIOPOpLE-

veL oTabepo.

U= otabepd

3%

66

Agpotpanela

To air hockey givat ayvidt mov pocopotalel pe modo-
OEALPAKL KL EXEL TN HOPPT] TPATIE(LOV TO OTIOI0 (PEPEL
omég amd 6mov e&épyetal aépag. Tov poAo TG UTAAAS
mailel 6{okog 0 oTto{0G GXESOV alwpElTAL AdYw TOV aEpa
Tov e€€pxeTal amd TI§ 0méG. Me Tov TpOTO AU T PELWVO-
vTaL oL TPLREG 0TO €AAYLOTO Kat 1 kivnon tou diokou

AVAUESA OTLG KPOVGELS Elval oxeSOV eLOVYPpLUT OUOAT.

v v v v v v

Os 51S 10s 15s 20s 25s

s 2 2 2 & @

EvBypapyn
opaAr) kivion
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Mopiakn Kiviion ota aépla

Ta pépla Twv agpiwv Bpilokovtal oe ocvveyn kivinon Kot

oUYKpOVOVTAL HETAEY TOUG, KAOWG KAl PE TA TOXOUATA
oL Soyxelov oto omoio Bpilokovtal Ze éva 18avikd agplo

(Ta popLd tou eivat TOAV HKPA, TTPOGOUOLALOUV UE EAQ-

, , , , , , L, PwtdSevtpo -

OTIKEG UTIAAEG) 1) Kivnom kabe poplov (avdpeoa amd dvo Avamapdotaon
7 ’ I 7 A . K[VT]O'T]@
SLadoxikeg ouykpoUoELg) elval eVBVYpapun opaAn kivnom. 070 aépLo

Kw1)0£1 0UpaviwV 6mUET®mV 6T0 EEWTEPLKO StacTnua

Y€ TEPLOYES TOV SLAGTNHATOG TTOU 8€ YELTVIALOUV [IE AOTEPES, TAAVITES 1) GAAX OUPAVIA COUATA OL KLVT)-

OELG TWV CWUATWYV Elval EVOVYPAUUEG OHAAES.

&

‘Eva @optny0 Kiveltal o€ Evav evBUYpappo SpOHO0 KoL 1) HXavT] TOU KATOLX XPOVLKT] OTLY T ap)XileL

va xavel Addia. Kabwe to @optnyod kwveital, mé@tel pia poprn otaydva Aadio atov §popo kabe 2

Sevtepldiemta. Ta oNUASLA TIOU APTIVEL TO POPTNYO PAIVOVTAL OTO TAPAKATW CYNUA.

B

-~ P---P- - - - - O ---0---0---O- - -~ ---0

30m

Op1op6g UBUYpapng opaAng Kivnong
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OpaAn kivnon

a) H taxdmnta tou @optryod ot Sidpkela ¢ kiviong tov aArdlet 1) 0xy; Na attioAoyroete Thv
amoym oag.

B) Xpnowomolwvtag To oxNpa Kot To yeyovos 6Tt 600 SLadoyikeg oTayoves Aadlov Té@Touy o€ 2
SevuTePOAETTA, VA UTIOAOYIOETE TNV TAXVTNTA TOV POPTNYOL.

Y) Av 1 elkova Twv KnAlSwv Tou AadLov tou d@nve To QopTnyo kabe 2 SeutepdiemTa Tay auTh
TIOV (PAIVETAL 0TO TAPAKATW CYNUA, T TAXVTNTA TOL Ba NTav peyaAutepn 1 pikpotepn; Na
QLTIOAOYNOETE TNV ATTOYT GG,

n Avo avtokivnta A kot B petatomifovtal katd Ax =150 m o€ xpovikd Staotipata At =10 s kat
At, =15 s avtiotoxa.
a) Moo auTOKIVTO EKTIHATE OTL KIVEITAL TILO YPTYOPQ;
B) Mg kataAniate 6To cuuTEpATA AUTO;
y) Alomolwvtag Ty e€icwomn 0pLopov ¢ TayxUTNTAS, VA UTIOAOYIoETE TI§ TaXUTNTES TwV V0 av-

TOKLVITWV KL VX TI OUYKPIVETE.

[=] %5
i ‘-r"?.%-"l'i

(=] )
Epdnon - Epomon -
ApactnpldoTTa ApactnploTTa
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Npa@IiKn ameIKOvVIOon HEYEOWYV

oTnVv evOUYypauHun OHAaARN Kivnon

A€Eeig-kA£18La: opaAn kivnon, Stdypapua

o OLTIHEG TIOLWV HEYEDWV KATAYPAPOVTAL TIAV®W OTO EL8LKO EVTUTIO KATAYPAPTG EVOG TAXOYPAPOV;

e MmopoUpe pe T BonHela TG KATAYPAPNG AUTNG VA POVTAGTOVNE TNV KIVNOT) TOU AUTOKLVTTOV;

A

‘ APASTHPIOTHTA: ZXEOCEIG METAEU PEYEBWYV OTNV €UBUYPAMKN OMOAR Kivhon

Tag Sivetat pla tauvia pe amotumwpata and xpovouetpnth. H tawia tav mpocappocpévn o€ KapoToakKL, TOU

A9 Tpaypatomoinoe evBVypapun kivion. H xpovikn amdotacn petad §Vo Stadoyikwmv koukkidwv eivat At =0,25s.

ZUUTIAN PWOTE TOV EMOUEVO THVAKA TILWV KAL GTT CUVEXELA ATIOTUTIMOTE TaL (VYT TIHWV X —t Kat v —t ot St~

YPAUUAT TTOU aKOAOUOOUV.
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OpaAR kivnon

Xpoviko MeTarémion TaxurnTa

. Ax [ cm
SidoTnua At(s) Ax(cm) At( s

0,25

u(cm/s) A x(cm) A

\/

t(s)

T ei§oug kivnon TPAYHATOTONGE TO KAPOTOAKL;

B Aubypappa taxdTnTag - xpovov (v—t)

u(m/s) A
15

10
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Fpa@ikn atreikdévion HeyeOwv oTnv uBUypapun odaAn Kivnon

H tax0tta otv euBbypappn opodn kivnon mapapével otabepn (katd pétpo kat katevBuvon).
v =otabepn
H ypagwn mapdotaon eivat evBeia ypapur TapdAAnin otov diova Twv Xpovwv.
B Audypappa 8€omG - xpévov (x—t)

x(m) A
60

40

20

0 1 2 3 4 5 ys)

ZTnv evBVYpapUN OHAAN Kiviion 1) LETATOTILOT AX €lval avAAOYT) LE TNV AVTIGTOLYN XPOVLIKY] SLAPKELX

At. AnAadn:
Ax=v-At

ZUVETIWG 0€ {0a XPOVIKA SLLoTHUATA OL AVTIOTOLYEG LETATOTIOELS Elval {OEG.
Av emiAégoupie T xpovikn oty t=0s to copa va Bpioketat otn B€on x =0 m, TOTE 1) TAPATIAV®W
OXEOT) YPAPETOAL:

Xx=v-t

AnAadn n B€om elvat avaAoyn HE T XPOVIKT GTLYUT).

H ypapur mapaotaon eivat euBeia ypappr kat SLEpYETAL amd TV apxr) TwV a§ovwv.

L o
[

Tagipetpo
To ta&iueTpo lval Lo CLOKELT TIOV KATAYPAPEL TNV amdoTaon Tov StavVel eva oxnua. Tn StaBétouv
UTIOXPEWTIKA Ta TAEL Kot padi pe T S1adpopr] AmoTUTMVETAL KoL TO KOGTOG TIOU TIPETIEL VAL TIAPWOEL O

emBatng tov ta&l yix pa Stadpoun. Lto teAko KOGTOG GLVUTIOAOYIZETAL 0 XPOVOG AVaOVIG TOV Taki, 1

e

TTWOT onuaiag K.4.
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OpaAn kivnon

TayVtnta kat Suaypappa 0£omg - xpovov
T'a va vtoAoylcoupe TV TaXVTNTA VOGS CWUATOS

IOV ekTeEAEL eVOVYpapun opaAr] kivnon amd to Sia- x(m) 4
ypappa 0€omg - xpovou, SLaLpoVNE TN HETATOTILON
25
AX TtpoG To avtioTolyo Xpovikd Sidotnua At.
/4 7 /4 r /4 /4 20 X
EmiAéyoupe éva xpoviko Staompa, T.x. amd 2 s £wg »
4 s, KatL VTTOAOYI{oVE TO XPOVIKS SldoTnuA: - » S I
At=t,—t,=4s-2s=2s S
H avtiotoym petatdmion yU autd to xpoviko Sid- 0 Vi
otnua stvat: ! A t
Ax=X,-%X,=20m-10m=10m 5
TUVETIWG 1) TAXVUTNTA TOU COUATOS EVAL:
A >
Uz—X=—10m=5m/s 0 1 2 3 4 5 s)
At 2s

MmopoUpe va eTtaAnBg0covE TL T T TNG TaxVTNTAS Elval (Sla Yo 0TTolLOSNTTOTE XPOVIKO SLdoTnua.
TNa mapadetypa, amo t; =1 s éwgt, =5 s £yovpe:
At=t,-t,;=5s-1s=4s
AX=X,—X; =25m-5m=20m
v i_)t( - 22_:1 =sm/s Yrooytopés

ToxvTNTAG Ao
Suypappo x - t

Toxoypa@og

0 Ta)oyp&@og Elvat LA GUGKELT] TIOU KATAYPAPEL TNV TAXVTNTA VOGS OXNUATOG. TN StaBéTtouv umoxpew-
TIKA TA ETTAYYEAUATIKA OXNUATA, TL.X. QOPTNYQ, KAl ATIOOKOTIEL 6TO VA KATAYPAPETAL KAL VA EAEYXETAL
EK TWV VOTEPWV 1) TAXVTNTA TWV OXNUATWV KATE TNV Kivnot] Toug. 0L 6UyxpovoL Tayxoypa@oL eival nAe-

KTpovikol kal amobnkevovv Yn@akd ta Sedopéva Tovs.
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Cpa@IKn atrelkovion JHEYEOWY oTnV €uBUypapun opaAn Kivhon

&

* Y10 Ttapakatw Sidypappa B€ong - xpdvou avamapiotatal n kivnon evog TodnA&tn o€ SLd@opeg

XPOVIKEG OTLYHEG.

40 7/

30

20

1011/

4

0 5 10 15 20 25 g
a) Xe molo Xpovikd Slaotnpa n TaxTNTA TOL TOSNAGT elval HeyaAUTEPT;
B) Moéom elvat n TaxLTNTA TOL TTOSNAGTN TN XPOVIKY GTLYUY] 6 S;

*k n Y10 apakdtw Stdypappa BEong - xpovov avamapiotatal n kivnon evog pabn-

TN A0 TO OTI{TL TOV TTPOG TO OXOAE(O.

x(m) A
OpoAr) kivnon oe
Suaypappa x - t
500
400 /
/
300 | g
| Epwmon -
| ApacTnploTTa
200
|
|
100
|
|
|

0 .
2 4 6 8 10 12 14 16 18 20 22 t(min) Epdtnon -
Apaoctnpémra
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OpaAn kivnon

0 paBntg Eekivnoe amod to omitt Tou T xpovikn otiypn 0. Kdmowa otiypun o pabntig xpetaotnke

VO TIEPLUEVEL EVOV GUUHAOT T TOU Kal KATIOLA GAAT 0Ty XPELAOTNKE VA YUPIOEL TIPOG T TOW,

Y va ayopdoet éva HoAUBL attd To XapTOTIWAEIO TTOU TPV Alyo €l)e TPOOTIEPATEL LT GUVEXELX

K1 Onke Kot TdAL Tpog To oX0AE(0 TOV.

o)
B)
Y)
8)
£)

[1660 xp6vo €kave 0 HABNTNAG YO VO (OTACEL 0TO GXOAE(0;

[16c0 améxel To oxoAsio amd To omitt Tov padnTY;

I'a oo xpovo mepipeve Tov cupPAON T TOL;

Mo atyun &exivnoe o pabnTiG va ETIOTPEPEL TTPOG TO XAPTOTIWAE(O;

[1660 xpdvo TapEPELVE 0 pABNTIG 0TO XAPTOTIWAELD;

0T) Me mowa Tay VTN Ta KWeltal o padnTig Tpog To oXoAelo HeTA TNV 6060 TOL AT TO XAPTOTIWAELD;

P

EvBuypappn opadr) kivnon ovopdletat n kiviion otnv omola éva cwpa Staypd@et eubeia TpoxLd kal o€

loovg xpovoug Slavvel ioa Staotnuata. H toydmta mapapével otabepn kat ) B€on Tov cwUATOG Elval

QVAAOYT) LLE TOV XPOVO.

Eubuypappn

ouaAR Kivnon

TPOXIA TayxutnTa Béon

- - AvdAoyn
Eueuypqpun ZTaeepn




KEDQAAAIO 3
Auvapeic atnv
KaBnuepIvn (wn:
Bapog, Kaeam
avTidpaan, TplB
Avwaon
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3.1 BapuTtikn SUvaun

3.2 AvVApELS AAANAETIIOPAONG CWUATWY OE ETTAPT)

3.3 AUVAELS ETAPNG CWUATOG [LE PEVOTA, AVwon

-



BapuTikni
ouvapun

AéEeig-kAe18La: BapOnta, Taykdopia £AEN

e Tlwg ovopdaletatn Svaun mov Slatnpel TOUG TAAVITES O TPOXLA YUpw atd Tov 'HAwo; (skova 1)

o Tlwg ovopdaletaln SVvaun Tov AcKE(TAL GTO PAO, LE ATIOTEAECUA VA TIECEL GTO £8POG; (ElkOVa 2)

e Amoé moloug tapdyovteg e€aptdataln SUvaun mov ackei o ‘HAog ot I'n; (ekdva 3)

S

APASTHPIOTHTA 1: TOIOTIKF) MEAETN TOU VOHOU TNG TTAYKOOMIOG £AENG
Tuvdebeite oy Tpocopoiwon «NOpog TG maykdouag EAENG». Tty e@apuoyr ep@avio-
vTaL ol BapuTIKEG SUVANELS avapeoa ae SU0 PATES.

Aokludote va peETafGAeTe TNV TN TG padag kabe oaipag, kKabwg kat ™ petad Toug amo-
otaot. YIoypapupuioTe TI 0woTEG ATTAVTIOELS TAPAKATW, LE BACT) TIS TTAPATNPTOELS OAG YL

TG BapUTIKEG SUVANELS TIOV KAOE (POPA HOKOVVTAL OTIG CPAIPES.
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Né6pog g
TayKkoopag EAENG


https://ebooksdl.cti.gr/view?item=20.500.14040/5053

MA®

——@——— m, =100kg
—— @ m,=300kg

9

MeyéBuvon Alavuopdrwy Auvaung

=

r=4m

EtmiAoyn
AmoéoTaong

10 40 100 400 1000
8m

A. OL8uvapelg avapeoa otig pales:

a) €xouv Tto (810 péTpo / £xouv SLa@opeTIKO PETPO

B) €xouv (8l katevBuvan / €xouv avtiBetn katevBUVON

O vopuog TNG TTaYKOOoUIaG £AENG

4m

6m

F = 0.0000001251431 =~ 1.25 x 10~7 N 0

r——

y) elvat edktikés / eivat amwoTikég / eivat GAAOTE EAKTIKESG KAl GAAOTE ATIWOTIKES

B. To pétpo Twv Suvapewv aviavetal, dtav:

a) avidvovupe omoladnmote udda / PHELWVOUNE OTIOL ST TIOTE Pala

B) av&avoupe tn petadl ToUG amdoTAOT) / HELWVOUNE TN HETAE) TOUG amdoTAO

Tl ot Suvdpelg eival Slapkmg avtibeteg;

APASTHPIOTHTA 2: NMOCOTIKA PEAETN TOU VOMOU TNG TTAYKOOUIAG €AENG

A. Iyéomn Baputikng Svvaung ko padag

TomoBetote TIg SVO pales (M, koL m,) o€ o otabepn amdotaon (€otw r = 4 m). AQov petafdAete Ty

TIUN TG M,, KPATWVTAG TNV M, oTabept) (€otw m, =300 kg), cUUTANPWOTE TOV TIVAKA UE TIG AVTIOTOLYES

Twég g Suvaung E Yrmoloyiote tov Adyo g SVvaung mpog ) pala kabe @opa.

F(x 107 N)

100

200

300

Ouudpat OTL...
..800 Ttooa givat avaAoya,

oTav £xovv otabepd Adyo.
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BapuTtikn d0vaun

MTmopeite va S1amoT®OETE SLa@opd, av KpAT®VTAS 6TaBePT TV M, HETABAAETE TNV My;

MapatnpOVTAS TIG TILEG TOV THVAKA, GUUTIAN|POOTE TV TTPOTAC:

H Baputikny SOvaun mov avamticoeTal AVAUESA OTIS CPAIPES EIVOL uvrrrrrrrerrrrerrrereeens HE TIG MAlES TwV

GEALPWV.

Ixéomn Baputiknig SVvaunc kat atdéotacng
Alatnpwvtag otabepn TV Tiun Twv padwv (€otw m; = m, = 100 kg), petafaiete v andotaon touvs. 'a
TIG ATIOGTAGELG TIOV AVAYPAPOVTAL GTOV TVAKA, CUUTIANPWOTE TIG AVTIOTOLXES TIHEG TNG SUVAUNG KoL UTIO-

Aoylote KGBe @OoPA TO YIVOUEVO TNG SUVAUNG UE TO TETPAYWVO TNG ATTOGTACG.

Oupapon otL...

F(x 10 N) F-ri(x 108N - m?)

..000 Tmood elvat avtiotpod-

@S avaloya, OTav E€youv

8 otabepd ywopevo.

[TopatnpVTAg TIG TLHEG TOU TIVAKX, CUUTIAT|PWOTE TNV TPOTACT):
H Baputikr| SUvapn Tov avaTTTOCOETAL AVAUETN OTLG GPOIPEG EIVAL cuurrrrererreriereererrerrees seereeressessessessessessenees lE TO

.............................. ™G ATOGTACTG TWV GPALPWV.

B H 8ot ta ™ padag va avTioTEKETaL 0T PETABOAT TNG KWNTIKNG TNG KATAGTAONG ovopdleTal
adpavela (0Twg elbape o mponyovpevn evotnta). F'ia Tov Adyo auTd TOAAEG POPEG TNV AVAPEPOVUE
WG adpaveiakn pada. Ie aut ™V evotnTa eiSape v SLOTHTA oL €Yl K&Oe pala va aokel Bapu-
Tk SYvaun ot omoladnmote GAAN pala. ' Tov Adyo autd TV ava@épovue ws Baputiki) pala.
Méypt onjuepa amoSelkvueTal O6TL ot 500 AUTEG HATEG CUUTIITITOVV.

B 0 vopog g Taykdopag EAENG ava@épet 4tLn BapuTiky

SVvvapn ov aokeitat avapeoa og VO PAleG m, Katm, efval < r »

TAVTA EAKTIKY, €lval avaAoyn Tov YWoUEvou Twv palwv = /- \\

KOl QVTIOTPOPWS AVAAOYT TOU TETPAYWVOU TNG UETAED \\m/ F F \¥/
1 m2

TouG amdotaong r. To pétpo tng Sivetat amd ™ oxéon:

m,m,
P

N-m?
6mov G=6,67x107"" m 1 otaBepa ™G TayKOoHLG EAENG. Bapurua
kgz SVvapn Tolotkd


https://ebooksdl.cti.gr/view?item=20.500.14040/3825

O vépog TnG Traykéopioag EAgng

Ot Baputikég Suvapelg Bpiokovtal TAvw otV guBeiat TTOL SIEPYXETAL ATIO TA KEVTPU TWV CWHATWV
KaL amoteAoVV Leliyog Spaong - avtidpaong.

B H Baputikn SUvaun EXel TAyKOGULO XOUPAKTP KL LOXVEL YIX TIG SUVAUELS LETAED palwV G€ OAOKAT)-
po to ovuTav (eite Bpiokovtat otn ' eite oTo StdoTpa). Opuw, yia va YivelL avTIANTT 1) fapUTIKY
Svvapn, Tpémet oL paleg va eivat ToA) peydAeg. Ztnv kabnpuepvoTa poag avtilapBavopacte pévo
™ SVvaun mov dexdpacte amd ™ I'n (to Bapog pag) kat Gyt amd Ta avTIKEpeva yopw pag, Kabwe
elvar tapa oL pkpn. Mo mapaderypa, Yo avBpwmot pe paleg 70 kg kat 60 kg avtiotoiya EAkovtat

pe Baputikn Suvaun pétpouv 0,0000003 N mepimou!

H Bapitnta pag padpng tpimag...

Ot popeG TPUTIEG EVAL OVPAVLO CWOUATA UE TTOAD UEYAAT HALX CUYKEVTPWUEVT] OE TIOAD HIKPO XWPO Kol
OUVETIWG HE TEPAOTIA TTUKVOTNTA. Ot BapuTikég SUVANELS TIOU AOKOVV EIVAL TOOO LEYAAES, WOTE «KATO-
Tivouv» oTISNTIOTE BpiokeTal yOpw TOUG, EVW KOUN KOL TO QWG KOVTA 0€ QuTEG Sev umopel va Eepiyel
atd ™ Bapvtntd tous. Fivovtal avTiAnmTés KaBwE 6 GYECT UE TOV YUPW XWPO TOUG eV ep@avifetat

kaBoAov Pws otV TEpLoXN Tov BpiokovTal.
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BapuTtikn d0vaun

Me Baon T TIpég ™ faputiknig SUvaung mov eidate otnVv e@appoyn g dpactnplomrag 1, umo-
peite va eEnynoete yia oo Adyo oL BapuTikeG SUVANELS AVAUETO OE ELLAG KOL T AVTIKEILEVA YOPW

HaG 8 yivovTal QvTIANTITES;

Na oxebidoete TIg fapuTikég SUVANELS avapeoa oTa ovpdvia cwpata ‘HAog - I'n, 'HAlog — ZeArjvn

kat I'n - ZeAvn Tov 6X1UATOG.

- 2

Na oxedidoete TIg BapuTIKEG SUVANELS TTOU AVATITUGCOVTOL

avapeoa otn I'n kat Tov Sopu@dpo, kabws autidg Kveltal o

TPOYLA YUpw amd T .

Na emAgEeTe TN OWOTH amdvINon o€ Kabepio Ao TIG TAPAKATW TPOTACELS.

a) Avn I'm eiye SitmAdoia pado kot Bplokotav oty (Sia TpoxLd mov BplokeTal Twpa, TOTE TO HETPO
™m¢ Baputikng Suvaung mov Ba Sexdtav amd Tov 'HAwo Ba vjtav:

i) 60 ii) SumAdoto iii) pod iv) TeTpamidoto

B) Av I'm Bplokdtav o SumAdota amdotaon and tov 'HAlo o€ oxéon pe Tn onpepvy TpoxLa g,
T0TE TO pETPO TG BapuTikig SUvaung mov Ba Sexdtav amo tov ‘'HAlo Ba tav:

i) 810 ii) SumAdoto iii) pod iv) umotetpamAdoto

Epwtnon - Epawon -
ApaotnpoTTa ApaotnplotnTa


https://ebooksdl.cti.gr/view?item=20.500.14040/3603
https://ebooksdl.cti.gr/view?item=20.500.14040/3623

To Bapog,
3.1 [3 Arapopég palag — Bapoug

AéEeig-kAe18La: Bapog, évraon mediov BapitnTag

e To Stxotnukd dxnua Perseverance (Emiuovn), mov otaABnke otov mAavitn Apn, uyilel otn I
1.025 kg. AAAGZeLn pdda tov 1} To Bapog Tov otov Apm; (etkdva 1)

e H Quyapid g eixovag 2 Seiyvel évéeldn 70 kg. Eivar to Bdpog N n pdla ths KoméAag;

o 0 Awbvic Ataotnuikog Etabuog (ISS) Bpioketal o Vog 400 km (mepimov) amd Vv eMLPAEvEL TNG
I'ng. To B&pog katn palda evOg avTIKELEVOL aToV ISS €xouv TG (S1e TIUEG PE TIG avTioTolyEeG atn I'n;
(ewobva 3)
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BapuTtikn d0vaun

APASTHPIOTHTA 1: To BAPOG CUVBEETAI HE TOV VOMO TNG TTAYKOOUIAG €AgnG — MoloTikA
pEAETN

Na oxediaoete Tig faputikég Suvapelg Tov aockein I'n:
a) otn ZeAnvn,

B) otov Sopu@opo,

Y) oTo uAo mov BplokeTal 6TNV EMPAVELX TNG.

SUUTIAN PWOTE PE AEEN 1) PACT] TNV TIHPAKATW TPOTA-
on:
Tt ZeAjvn, otov §opuEHEPo Kal oTo PRA0 aoKelTaL

.............................. SUvaun amd ™ I'n. Tn Baputiky Svva-

un mov Séxetat amd TN I'n to unAo, KaBwe kat 6Aa Ta avtikeipeva Tou BPICKOVTAL KOVTA 0TNV EMLPAVELX TNG,

ouVNOWS TNV OVOUALOUHE BAPOG KAL EXEL KATEVOUVOT] wureereererreeeeseeseesessesesssssnessns .

APASTHPIOTHTA 2: To Bdapog egapTdTal a1rd TO UYOG

Na oxebidoete ™ Baputkr Svvaun (Bdpog) mov déxetal o mipavAog otig Svo ‘

B€oe1g IOV Paivovtal aTo oXNUa.

SUUTIANPWOOTE TA KEVA LE TIG AEEELG: auédveTal, UELWVETAL.
KaBw¢ o mopavirog avuovetal, ) SOvaun mov SEXETAL ATTO TN TN v ,

27400 o 1 amdoTaoT TOV TUPAVAOL ATO TO KEVTPO TNG I'Mg.

APASTHPIOTHTA 3: To BAPOG CUVBEETAI HE TOV VOMO TNG TTAYKOOUIAG €AENG — NMoooTikA
pEAETN

ZOHP®VA LE TOV VOUO TNG TTAyKOOULAG EAENG, VO CUUTIANPWOETE TOUG OpoUG TtoL AgiTovv yia ) BapuTtikr 6¥-
vaun (to B&pog) movu §€xovtat ot SU0 pales (¢0Tw m, kKat m,) oL omoieg Bplokovtal oty em@avela g Ing. Oa

ovpBoAitovue o Bapog pe F, 1 w.

F ‘m,
gl — ' ;7 —§'m=m,-§g
F ‘m,
g2 — 7 — 8 M, =My 8§

anq
2
I'mg

0 kowdg 6pog eivarto g=G

Kat ovopdletal «évtaon tov mediov Baplntag oty eMYAveLR TG TMo».




APASTHPIOTHTA 4: Ala@opég padag — Bapoug

To Bdpog, Alagpopég palag — Bapoug

Zu{NTNOTE PE TOUG CUUUABNTEG/TIG CUHHABNTPLEG oag KAl TOV KAONyNnTH 1 TNV KAONy\TpLd 600G KOl ONUELWOTE

He ¢ o€ kaBe TEPITTWOT TNV TIEPLYPAPT) TIOV avTioTolyel ot pada 1) oto Bdpog.

Bapog Mada

Ex@palel v adpavela evog cwUATOG.

'Exet povada pétpnong oto S.I.to 1 N.

Elvai péyebog povopetpo (Sev €xel katebuvon).

Agv aAAGTELT) TIUT) TOU AV TO CWUA PETa@EPDEL
o€ GAA0 TOTO (T.X. 0TN ZEAvn).

'Exet povada pétpnong oto S.I. to 1 kg.

Ex@padel  SUvaun pe v omoia éAkeln I'n
(M xa&moto GAA0 cwuQ, TL.X. 1) ZEATVT]) TO CWHA.

AAAGTeL ) TLuN av TO oWOpA pETaPEPOEl
o€ GAAo TOTO (T.X. 0TN ZEATvn).

Eival péyebog Stavuopatiko (€xet katevBuvon).

B Bdapog £vog owpatog ovopdlovpe tn Baputikn SOvaun mov aokel

N I'm oto owpa. To Bdpog evog cwUaTog £XEL KaTeLBLVVET TIPOG TO
KkévTpo TG I'¢. Mmopovpe va yevikeDGOUE TNV Evvola TOU BAPOUG
€VOG OWUATOG KaL Yl GAAX ovupavia cwpata. Av To cwua Bpioketal,
Yyl TapASELYIa, 6T ZEAN V), TOTE AVAPEPOUACTE GE GEANVIAKO B&-
pog, SnAadn ) Baputikn SUvaun Tov ackel ) LeAnqvn oto cwpa. To
uétpo Tov Bapoug F, copatos padas m eEaptdral amd Ty Evtacn
Tou medilov BapitnTag g (ovopdleTal Kat «EmLTdYLVon TS BapLn-
TaG») 0To onpelo Tov BPIOKETAL TO CWUA KAl VTTOAOYI(ETAL ATIO TN

oxéon:

F, =mg

Av To cwpa BploKeTAL OTNV EMPAVELXN GAAOV OUPAVIOU COHUATOG,
TLX. 0TOV TTAavi T Apn), To B&pog Tov cwpatog eivat F, =mg,,, 6Tov
8apn N ETLTAYUVOT TNG BapOTNTOAG GTOV ApT).

H Ty g évtaong g Bapitntag oy emupavela tg I'ng avéave-
T KaBws petafaivoupe amod Tov LIoNUEPLVO GTOVG TIOAOVG KAL LEL®-
VETaL Pe To VPoG atd TV emL@avela TG I'ng. Ot petafoArég eivat oxe-

TIKA PIKPEG KaL Yl TOV A0Y0 auTO BewpoUpe OTL Yix OAEG TIG B€oeLg

Fg = MGaen
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BapuTtikn d0vaun

M LEXPLVYOUG LEPLKWV XIALOPETPWY ExeL TiEpiTOU TV T g =9,8 N / kg. ZuviBwg otnv emiAvon Twv

TpoBAnpdtwy xpnootmotovpe Ty tiur g =10 N / kg (1] Vv too8Ovaun povéda g 10 m /s?).

B H pala kot to BAPOG XPNOLHOTIOLOVVTAL TIOAAEG POPEG GTNV KABNUEPLVT] YAwooa Xwpis va yivetal

Suakplom. Ztn Puoikn) Opws eivat V0 SLaPOPETIKESG EVVOLES.

H pada evog cdpatog eivat 1) TooOTNTa TG VANG TIOU TIEPLEXETAL O AUTO Kol EKPPATEL TNV adpdvela

Tou owpatog. Elvat povopetpo peyefog kot 8 peTaBGAAETAL 1) TLUY TNG KATA T HETAPOPAE TOV OW-

HOTOG 6€ GAAO TOTIO 1) aAA0V oTo cuumav. H povada pétpnong g oto S.I. eivat to 1 kg.

To B&pog evos omuUaTog eivar 1 Svvaun pe v omoia éAkeLn I'n o odpa. Eivat Stavuopatikd péye-

Bo¢ kat To pétpo tov kabopiletal amd ) B€on otnv omola Bploketal To cwpa. H povada pétpnong

Tov oto S.I. eivat to 1 N.

)
«

To Bapog 6€ AAAOVG TAAVI TEG...

AokludoTe pe TNV Tpocopoiwan «Bapog o dGAAoug AaviTEG» va eAEyEeTE TO BApog

po padog (.. 2 kg) og 810opouvg AV TEG, KaBws Kat atn ZeAnvn.

&

‘Eva kifatio €xel pala ot I'n 500 g.

a) IMota eivae 1 pada Tov on LeAnvn;

B) Na oxediaoete kaL va VTOAOY(oETE TO PETPO TOU Bd-
poUG TOL:
i)omI'm, ii) ot ZeAnqvn.

Aivovtau: g, =10 N / kg xat gyq,, = 16 N / kg.

‘Eva kiBwTio €xel pala 2 kg kat Bploketal akivto mavw o€ va

TpaTEQL

a) Na oxedidoete kal va vtoAoyioete To fApog Tou.

B) Me Bdon Tig TPpoNYOUUEVES YVWDOELS 0AG, AOKEITAL KATIOLX
GAAN 8Uvaun oto KIBMOTLO ekTHG aTtd TO BAPOg;

Y) Avvayi va oxeSldoeTe Kol va uTtoAoyioeTe TV GAAN Suvaun
IOV aloKelTAL 0TO KIBWTLO.

Oswpnote 6TLg=10 N /kg.

Bapog oe GAloug
TIAQVNTES

Epaoon - Epwton -
ApaotnplotnTa ApaotnpoTnTa


https://ebooksdl.cti.gr/view?item=20.500.14040/3821
https://ebooksdl.cti.gr/view?item=20.500.14040/3626
https://ebooksdl.cti.gr/view?item=20.500.14040/3625

Z0voyn evorntag 3.1

@

2Uvoyn evoTNTOG

Adpaveloxn pala: ek@palel v ISLOTNTA TNG LALAG VA AVTIOTEKETAL OTT LETABOAN TNG KLVNTIKNG TNG
KATAOTAONSG.

Baputikn pada: ek@pdlel tnv (81Ot oL €xeL 1 pdla va aokel BapuTikn SVvaun o€ omoladmoTE
QAN pado.

Nopog ¢ maykoouiag €AEng: H Baputikn SUvaun mov ackeital avapeca oe U0 P&les elval TAvVTA €A-
KTLK1], AVAAOYT TOU YIVOUEVOU TWV LAWY KAL AVTIOTPOQ®WS AVAAOYT TOV TETPAYWVOU TNG LETAE) TOUG
aTOCGTAOTG.

Bdpog evog cwpatog ovopdlovpe ™ Baputikr Svaun mov ackei n I'n 6to cwpa autd Kat ExeL KaTev-

Buvon Tpog to kevTpo 6. To Bapog e€aptdtal amd v évtaocmn tou ediov BaputnTag.

Adpaveiakn
Hada
adpaveia
BAPYTIKH AYNAMH
Alvaun

Bapurikn

peTagl palwv péda

Néuog
TTAYKOOHIOG €AENG

2 n
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ENOETO

MaAippoikd @aivopeva

Ye mapaboddoaoia pép, kdBe Tpwi HTopel va TTapatnprjoeL Kaveis 4TL Ta vepa g BdAacoag elval «Tpa-
Bnyuévor kaln BdAacoa eival o pnxm. AvtiBeta, To peonuépLn BGAacoa elval «OVGKWUEVT» KL TILO
Babia. To @avopevo autd emavaiapfavetal GAAN pio @opd To amdysvpa kot To Bpadu. Avo @opég péoa
otV Nuépa N BdAacoa eival o Badia (uTtapxel TANpULPISa) kot §Vo @opés elval o pnxr (VTTApXEL
apmwn). Kamoleg nuépeg To @avopevo eivat o £vtovo (KOTA TNV Tavo£ATVO) KoL KATIOLESG (POPES ALY O-
TEPO £VTOVO (KATA TNV NULGEANVO).

H attio yia ) Snuovpyia twv moAppolwy eivat ot Baputikég Suvapels petad g I'ng kot Twv peyaiwy
0VPAVIWY CWUATWY TIoV elval kovtd 6. Kat evw o 'HAlog elvat éva owpa pe tepactia pala, 1 emidpaon
TOV 0T TOALPPOTKA pavipeva g I'ng elvat oxeTIKA HIKPT) AOY® TNG HEYAANG ATTOGTAGTG TOU AT av-
™v. AvtiBeta, emeldn n ZeAvn eival oe moA) kovtvyy amdotaon amd T I'n, Ta amoteAéopata ota
TAALPPOTKA PaLVOUEVH 0€ aUTH elvat S0 TepiTov Popég TLo évTova amd Ta avtioTolya Tov ‘HAov.

Ot Suvapelg Tov ackovvtal amd tn ZeAnvn ot I'n elval peyadvtepeg o paleg mov eival TANGCLEGTEPES
otn ZeAnvn. Etot, n Baddooia pdda mavw amo v omola pecovpavei n ZeAvn Sexetat oAV peyaAvTe-
PEG SUVALELS ATIO O,TL OL TIEPLOXEG OTLG OTtoleg Sev elvat TOAY kKovTd 1) ZeEAvn. AUVANELS PUOLKA KOKOV-
VTaLKaL 6ToV 0TEPED PAOLO TNG I'g, oL TTpooeyyilel Kal auTOHG T ZEAN VT, LE ATIOTEAEGUA VO LETATOTLL-
Covtal ot Baraooteg naleg mov Bplokovtal otnv avtifetn pepld and ™ ZeAnvn. Me Tov TpOTIO AUTO 1
VEPOCPALPA ATIOKTA EVA EAAPPWS EAAELITITIKO OX1UA, TOU OO0V 1) HOP@T] HETAPAAAETAL akoAoVO®-

VTOG TNV TPOXLA TNG ZEANVNG.

2EAHNIAKH MAAIPPOI

nPQTO TPITO
‘ NEA ZEAHNH ‘ TETAPTO ‘ NANZEAHNOZ ‘ TETAPTO

Mttty 'IXYPH Mttty AZOENHZ Mttty 'ZXYPH Mttty AZOENHZ
MAAIPPOIA MAAIPPOIA MAAIPPOIA MAAIPPOIA

HAIOZ

4
. » » .

ZEAHNH

HAIAKH HAIAKH

HNIAKH MAAIPPOIA HAIAKH TIAAIPPOIA
MNAAIPPOIA NAAIPPOIA

-

ZEAHNIAKE
MAAIPPOIA

SEAHNIAKH
NAAIPPOIA

MNAAIPPOIA
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AZOENHZ
MNAAIPPOIA

ZEAHNIAKH
NAAIPPOIA




"EvOeTo

KaBwg 1 I'n oAokAnpwvel pia eplotpo@n péoa o pia nuépa,
K&Be teploxn ™ I'ng Ba £xeL $V0 popég aviPwon v8dTwv (TANu-
pupida) kat U0 PopEG VTTOYXWPNOT] TOUS (AUTWTN).

Emeldn ) meplotpo@n ¢ I'ng yivetal amd tn Vo mpog v ava-
TOAY), N TTAPAUSPPWOT TG VSPOGPALPAG YIVETAL ATLO TNV AVATOAN

mpog ™ SVon. ‘Etol, oto puépog tns I'ng mov pecovpavei n LTeaqvn

(xat 0T0 aKpLBWG avTiBETO TNG ATd TNV GAAN pepLd g I'ng) -
["ewAoyIkoi oxnuaTiopoi aTov KOATTO

HLOVPYE(TAL VA TEPATTLO GE EVPOG KL OYKO KUUA TIOU avUmVEL
Fundy tou Kavadd

™ oTAOUN TWV WKEAVWOV KAl KvelTal pe avtiBetn Sievbuvon wg

TPOG TNV TIEPLOTPOPT] TG 'G, akoAovBwvTag TN ZeAnvn. Otav TapepfaAirovtal NTepoL, 1) TTOpEia TOV
KUPATOG auToV TtapeUTodieTal Kat, avaAoya Ue TN Hop@oAoyia Tov e8&@oug, Snuovpyodvtal oe opl-
OMEVEG TIEPLOXEG TIOAU EVTOVA TIRALPPOIKE PavieVa, dTws atov kAo Fundy touv Kavadd, dmov 1 Sia-

@OopA VPIouG TOU VEPOU PETAEY TANUpLPISAG KAl ApumwTng elval 17 m.

MaUpeg TpUTTEG
H podpn tpima eivar pia meployn Tov cVPTavTog (amoTeAel Evav
XWPO) OTIOL KAToLa XpoviKn otiyun (o€ 8eSopévo xpdvo) £xeL 6n-
povpynBel éva oxvpdtato medio, e ATOTEAEGHA VO KOKOVVTAL
loxvpotateg dSuvapels (Baputikeg) oL omoleg Sev emITPEMOUV va
Slapvyel amd 1o medSio Kavéva cwpa, cwUaTidlo, 1 akOpa Kot v
OWTOVIO (PWG). ZUVETIWG 1] TPOCEYYLOT) EVOG CWUATOG 1) EVOS OW-

patidiov 1 evog TOVIiou o€ pia pavpn TpUTIa 08nyel o€ Loxvpo-

TN €AEN TIPOG TO EOWTEPLKO TNG KaL 1 El0080¢ o€ auTh elval xw-
pig emoTPOPN.

H meploym autr) Tou xwpoxpovou Sev eKTEUTIEL 0PATH AKTIVOPBOALQ KL OTIG TAPATNPTOELS LG ATIOTU-
TIOVETAL WG £VO OKOTEWVO GNUEID 6TO GUUTIAV.

H évvola pavpn tpima mpotabnke 1o 1967 amd tov Apepikavo acTpovopo Kat Bewpntikd @uoiko John
Wheeler. 'Hon 6pwg to 1915 o Einstein ot yevikr Bewpia g oxetikdmTog eixe mpofAéPet v Umapén mg.
H mpoym mapatrpnon pavpng tputag £ywve to 1965, dtav Kataypd@nkav € pasdloTnAECKOTLO AKTLVO-
BoAieg Tou TpoépyovTav amod mepLox1| Tov StaoTnatog ato omoio 1.000 xpovia vwpitepa eixe Tapatn-
pnOel €kpnén evog aotépa colmep vofa.

Oewpeitat 6TL N pavpn TPLTA elval 1 KATAANEN evdg peydAov yepaopuévou GoTPou (TOUAGYLOTOV TPELS
POpPEG PEYAAUTEPOL aTtd 0,TL 0 'HALoG pag) Kat elvat amoTEAECUA TNG KATAPPEVOTIG TOU. ZTNV TEAELTAIN
@aom ™G {wng Tov AoTPov oL BapuTIKEG SUVANELS LETAEY TWV CUCTATIK®OV TOU UTIEPVIKOUV OAEG TLG
ATWOTIKEG SUVANELS TTIOV GUYKPATOVGAV TO ACTPO KAL 081yoUV G€ TEPACTIO CUUTIUKVWOT TOU UALKOU
TOV, TIEPLOCOTEPO AKOUA KAL ATO £VAV AOTEPA VETPOVIWV.

[N va avtidneBovpe to péyebog tng ovptieon Tov v@iotatal 1 VAN, av Bewproovpe 0tTLN ' pag cvp-
PLKVWVOTOV YL VA LETATPATIEL € pavpn TPUTIA, TOTE 0 OYKOG NG Ba yvoTav 600 éva kepaot. H Baputi-
K1} SUvaun otV EMUPAVELR TG B YvOTAV TOGO PEYAAT, TIOU 1) TAXVTNTA SLAL@UYNG EVOG COUATOG ATTO

To medio ¢ Ba TPooyyLle TNV T LTNTA TOV PWTAG.
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3 2 1 H xa@ern Aovinee
m n apﬁo'rl = av-riapao-n aAAnAemidpaong

OCWHATWY O€ ETTAPN

AéEeig-kAeldLa: (evyog Suvapewv, avtidpaon

o Tlowa SVvaun kot améd Tolo cwpa ackndnke otov aBAnT TG etkovag 1 kat tov Bonbnoe va kavel
AApQ;

o T[loleg Suvapelg aokovvTat gt LoAVBoO KN TNG EIKOVAG 2, GTAV LOOPPOTIEL TAVW GTO YPaPElo;

A

APASTHPIOTHTA: KABeTN avTidpaon HETASU ETTIQAVEIWV ETTAPAS CWHATWYV @

a) Kpatfote pe tnv TaAGun tov xeptov oag o€ opl{ovtia 6£on éva BiAio.

Mot 8Uvaun cvykpatei o BifAio; Na tn oxeSlaoeTe. e

TomoBetnote kat Sevtepo BLAl0 TTAvw 0TO Ap)LKO.

ACKEITOL (OT) SOVOUN HE TIPLY; cereereerrrerrereseseesessessessassssssssssssssssssssssessasssssssssnsns g

Na oxebiaoete ) SUvaun mov ackeltal amd ™V TAAAUT 6TO KATW Pi- N
BAlo.

88



H kdBeTn dpdon — avridpaon

B) Zxebiaote TnVv k&Betn avtiSpaon Tov aokeltal amd To SATES0 0TO KIBWTLO 0TLS 3 SLPOPETIKES KAIOELG TOV

Samédov.

—

Avoite v mpooopoiwon «Kabetn avtidpaon» kol mepLoTPEPTE TO KEKALUEVO £TiTIESO,

TAPAKOAOUOWVTAS TO PETPO KaL TNV KaTevBuvoT TG KdBeTng avtibpaong.

ZUHE®VOUV 0L SUVAELG TIOU OXESLACATE UE TIG AVATIAPATTACELS TNG TIPOGOUO{WONG; Ka0em
avtidpaon

InpwiTe TOV Tol)X0 TNG TALNG KL oXESLATTE TNV KABET

avtidpaon atmod Tov Toixo o€ €G4S,

B 'Otav Vo cwpata Bpiokovial og ema@n, ackeital petaty Toug (eviyog Suvapewv (8pdon - avtidpa-
om) ol oTtoleg lval KABETEG oTNV EMPAVELX ETAPNG TOUS (kGBeTeG avTidpaaelg). Ot 8Uo Suvapelg
éxovv {oa pétpa.

B H kdBetn avtiSpaon €xel onpelo EQapUoyng otV EMUPAVELX ETTA-

NG kat StevBuvon kaBetn oy em@avela. ZupPoAiletal cuvBws Fu

pe Fy. a1 Iil
B Xto oxnpan Fy ackeital amnd to Samedo (cwpa 2) oto cwpa 1. Avti- S 2 l

otoym Svvaun, n K, aokeitat amd to copa 1 oto owpa 2. OuFy kot F

Fy éxouv oxéom 8pdong - avtidpaong.
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Auvdpeig aAANAETTiIOpOONG CWHATWY OE ETTAPN

Batipeg

Y& aywviopata oTifov WKP®WV ATOCTAGEWY, YIX TNV KKV oM TwV afAnTwv TomofeTovvTal Batrpes
Tov BonBolv otn ypryopn ekkivinor] toug. O aBAnTg aokel SUvaun pe To TOSL ToL aToV BaThPa KaL N
kaBetn avtidpaon amod tov fatipa 6To TOSL WOl Tov ABANTH Yo va EEKVIOEL OTIWG PalveETaL TNV EL-
Kkova. ‘000 SuvatoTeEPO «TATNHAY £XEL Evag abBANTng, TOoOo pueyaAVTepn elval 1 kaBetn avtidpaon mov

Tov Bonba va EekvroeL.

Na oxeSidoete v kaBeTn avtidpaor mov ackeltat oto BifAio amod to Bpavio.

To owpa 1 ackel oto owpa 2 Svapn F,, =2 N. [16c0 eivat to

pétpo ¢ Svvaung F, ; mov aokeital amd To cwpa 2 6To copa ZWpa 2

Zwpua 1

1; Na oxediaoete Tig 800 SUVAELG.




H kdBeTn dpdon — avridpaon

Ye xoBepla amod TG @WTOypAPieG Vo
OXESLAOETE TIG KABETEG AVTISPATELS IOV
aokoUVTaL 0TIS aBANTPLEG. ATtO TTOL0 OW-
po aokeltal n avtidpaon otnv kabe me-

pimtwon;

Epotnon -
ApaotnplotnTa

ZTa TOUPAKATW OXNUATA VO OXESLACETE TIG KADETEG AVTISPATELS TTOL AGKOVVTAL:
a) otn o@aipa,

B) ot oxdAa.

2Uvoyn evOoTNTOG

‘Otav 8Yo cwpata Bpiokovtal o€ e, ackeital petady Tovg (evyos Suvapewv (6pdon — avtidpaon)

0L 0TTO(EG elval KADETEG OTNV EMLPAVELX ETAPTIG TWV CWUATWV.

AAANAeTTIdpaon duvdapewyv
ETTAPNG

Kd&BeTn dpdon

K&06etn aTtnv emigadveia KGBeTm avTidpaon )
ETTOPNG
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3 2 2 MapayovTeG ATo TOUG OTTOIoUG
Y Y 4

ggapraral n TpifR oAicbnong

AéEeig-kAe18La: TpIP1, TpIPY oAioBnomng, cuvtedeoTthg TPIPTS 0AioONnoNG

e XV eikova 11 6TV KOV 2 TO QUTOKIVITO OTAUATAEL TILO EVKOAX; (QewpnrioTe 6TL, KABWG @pe-
VApEL «UTTAOKAPOLV» 0L TPOXOL.)

o Tati oty ekéva 3 o@lyyouvpe to motnpL pe ta Saytude; Mowa eivat ) katevbBuvon g SVvaung
TIOV CUYKPQTEL TO TOTIPL Y Vo PNy Téoey; [10TE TPETEL VA 0PIYYOUUE TIEPLOCOTEPO TO TIOTIPL LE
T SAYTUAA PAG, MOTE VA TO GUYKPATOVE, OTAV T XEPLa Lag elval aTeYvd 1) dtav eival Bpeypéva;

o Kamoleg opég oL TTOPTESG TOV GTLTLOV pag avoiyouv UokoAa 1) Tpilouv dtav Ti§ avolyoupe. [og Ba
UTTOPOVCAUE VO LELWOOVHE AUTO TO TPIELUO;

APASTHPIOTHTA 1: O pOAOG TNG KABETNG aVTIdpaOoNG HETASU ETTIPAVEIWV ETTAPNAS @
OWMATWYV OTN dUvVaun TNG TPIBAS

[Ipoomabriote va aTEPEWOETE e TO XEPL oag TO BLBAlo oTov Ttoiyo. Me to SdxTtuAo @povtilete 1 SUVauN OV MA@

aokeltal oto BLBAlo va elvat oplldovtia, SnAadn kabetn oto BiBAlo. [Towax Suvapn Sev agrnvel to BifAilo va TiEoe;
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MapdyovTteg atrd Toug otroioug e§aptdTal n TPIRA oAicOnong

R

APAsTHPIOTHTA 2: MapdyovTeg atrd Toug otroioug e§aptdTtal n TPINR oAicBnong

Txedldote 0TO OXNUA:

a) ™ Svvaun Ey, mou ackeital oto BLAlo oag amd tov toixo,

B) ™ SVvaun tov Bdpoug F,, mov ackeitar oo BiffAio amd T I'n,

y) ™ 8Vvaun F;, mov aokeitat amd tov Toixo oto BLAio TapdAAnAa Tpog v
EMPAVELA ETTAPNG TOVG Kat EPTtodileL To BLAlo va éoeL

Av pewwooupe v F, petafarietaln Ey; Mg pmopolipe va 1o avtiAngBolps;

‘Otav 1o éva cwpa oAcBaivel oe oxéon pe To dAAo, N TPLPN Aéyetal TpLfn oAiobnong.

Oa ypelaoteite Suvapdpetpo kat ta BLRAla oag.

AovAgVete padl pe Tov cuppadntn 1 ™ cvppadnTpLd oag oto Bpavio cag wg opada.

EmAéyete va e€eTdoETE VAV QTIO TOUG TTAPAKATW TAPAYOVTES, YIX VO SIATILOTWOETE AV 0 TIAPAYOVTAG AUTOG
emmpedlel v TpLP1) oAloOnong (F;) kat pe motov tpodmo.

[Mapdayovteg: peyebog empavelag ema@ng, (606 EMUPAVELAG ETAPNG, KABETN avTiSpaon.

A. M£ye00¢ eTLPAVELAG ETTAPTIG
TomtoBetoTE €V YovTpo BLBAL0 0TO Bpavio pe Piot KAWGTH IOV TEPVA AVAUETH ATLO TIG OEAISEG TOV. ZUPETE
pe tn Bonbela Tov SUVAHOUETPOV, WATE HOALS va Kiveital pe otabept) Taxvutnta. KataypaPte tnv évdeldn
Tov Suvapdpetpov. EmavaAdafete dAdeg 2 opég kat utoAoyioTte T péom Tiu. AAAGETE TNV EMLPAVELX ETIX-

@NG Tov BAlov kal emavarafete ) Sadikaaoia.

AUvaun TpIBARG oTN HEYAAN AUvaun TpIBAG OTN MIKPN
emi@aveia Tou BiBAiou (N) em@aveia Tou BiBAiou (N)

MeTpnoeig

Métpnon 1n

Métpnon 21

Métpnon 31

Méon tun

Ipayte Ta cupTEPACUATAE oG yio TV e§dpTnom 1) oxL TS TPLPG 0AloBNoNGg amd To eufadov TG EMPAVELAS.
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TpiBn

B. Ei8o¢ em@aveiag ema@rg

TomoBetnote éva BiBAlo mpwta oto Bpavio kat tpapnéte to pe ) Bonbeia Tov
SuvapdpeTpov, WoTe va apyioel va Kiveitat pe otabepn tayvtnta. Kataypda-
Te NV €vdeln tov Suvapdpetpov. (Mpaypatomow|ote 3 HETPNOELS KALUTIOAOYI-
ote T péon tun.) EmavaiaBete  Stadikaoia pe to BifAlo mdvw oto Samedo

™G aibovoag kat ot cuvéxela pe to BLBAlo Tavw otnv €8pa.

T — AL'I'VGMI] TPIBAG o’Tnv AL:IVG[,II’] TPIBNASG ('TTI]V Aﬁ\{apn TplBI’:]g oTnv
em@aveia Tou Bpaviou (N) | emi@dveia Tou Samédou (N) | emipaveia Tng €5pag (N)

Métpnon 1n

Métpnon 2n

Métpnon 3n

Méon Tun

Fpate T GUUTIEPACUATA GAG Yo TNV €EAPTNON 1] OXL TNG TPLPS 0AloBNONG Ao To €i80G NG ETLPAVELAS.

Kafetn avtidpaon

TomtoBetote éva BLAlo oto Bpavio kat Tpapnéte To pe ™ onbela Tov SUVAUOUETPOV, WOTE PLOALS VO KLVE(-
TaL pe otabepn taxvnTa. Kataypadte tnv €évelén Touv SUVAHOUETPOU OTOV TTAPAKAT®W TIHVAKA.
EmavaAdBete to melpapa pe §0o kat otn ouvéxela pe tpia idta LAia, 6Tws @aivetat ato oxua.

Txebldote TV KABeTN avTiSpaon amd To £5a@og aTo KATw BLPAlo, e SeSopévo dtL Ta BLRAla €xouv To (810

Bdpos.

Auvaun 1p1BRg F+(N) yia:

MsTpro'ﬂg 1 BIBAiO 2 BIBAiG 3 BlB)\iu
Kda0eTn avridpaon Kda0sTn avridpaon Ka@eTtn avridpaon
F\=F F\y = 2F Fy=3F
Métpnon 1n
Métpnon 21
Métpnon 31
Méon Ty

AmotumwoTte ™ oxgomn SVvaung TN oAloBNoNG kal kABeTNS avTiSpaong oTo eMOUEVO SLAYPALUAL.



F.(N)
Awdrypoppo
TPLPNGS - KGBeTNG
avtidpaong
0 F 2F 3F F

Fpayte Ta cuUTIEPAOUATA GAG Yo TV €EGpTnon 1} OxL NG TPLPTS 0AloBNoNG amod v k&Betn avtiSpaon.

B H tpf1) eivar pia SHvaun ema@ns petad Vo cwudtwv.

To onpeio e@appoyns g TpPNs Bewpeital To HEGO TNG KOLVTG ETTLPAVELAG ETTAPNG TwV V0 CWUA-
Twv. Emeldn Bewpolipe 0TL Ta 0OUATA £X0UV TIOAD UIKPEG SLAOTACELS, GUXVA 0TA oXNUATa 1] TPLRN
ep@avileTal pe onpeio EQAPROYNG TO KEVTPO TOL owpatos. H StevBuvon g TpiPn§ eivat TapaAAnAn
TPOG TNV EMUPAVELA ETAPTG TWV SV0 CWUATWY KAL) POPA TNG Elval TETOLA, WOTE VA eUToSileL TNV
KI{VN 0T TOU EVOG CWHATOG O€ GXECT) HE TO GAAO.

H §Ovapun e tpns ep@aviletal 4Tav To éva ompa KIVeTaL 1] TPOKELTAL VA KivnOel oe oxéomn pe To
aAAo. H epgavion g Slamiotwvetal amo tn SuckoAia TG Kiv|onG TOU EVOG CWLATOG OE GYXEDT) LE TO
GAAo.

H tpfn ov ep@aviletal 6Tav TO £va CWUA KIVEITAL OE OXEOT) HE TO
aAAo ovopaletat TpLprn oAioOnong. Ot Tapdyovteg amd TOUG 0TOlOUG F, 2 Fy u
e€aptdtal n TPPN 0AicBnoNG cival To £(§0G TWV EMPYAVELDOV TTOV

Bplokovtal o€ ema@1] Kot 1) KAOETN avTiSpacT otV EMUPAVELX ETIA-
PG TWV CWUATWV.
H tp11 oAicOnong Sev e€aptdtat amd To pEyebog TG EMUPAVELAG ETTAPTSG.

H pabnuatikni oxéomn anod tnyv omoia voAoyiletat ) TpLPr) oAloOnong F; elvau:

Er = pky

OTIOV WL 0 CLVTEAEGTNG TPLPNG 0AloBN oM G IOV e€apTATAL ATIO TO £(50G TWV EMIPavELWV Kot Fy 1 kaBe-
™ avtidpaon PeTadl Twv emupavelnv. O cuvtedeatis TpLPG oAloBnong 1 Sev Exel povadeg pétpn-

ong, nAadn eivat kabapog aplduog.

MapdyovTteg atrd Toug otroioug e§aptdTtal n TPIRH oAicOnong
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Kivnon cwpatwyv pe otadepn tayvmrta
Muax peyaAn mapavonon mov Snpovpyeital elval oty yio va kivnBel éva
ompa pe oTadepn TaxdTnTa, Tpinel va aokeital og avtd otabepn Suva-
un. Zv mepintwon autn, AavBacpéva ayvoeltal 1 SUvapn g TeLPng
TIOU QVATIOQEVKTA OOKEITOL 0TO KWWOUpEVO dwpa. ‘OTav o€ KIvoUUEVO
owpa aokeital otabepn Suvapun ion oe péTpo kat avtifetn oe katevBUVGN
ato TN duvaun g TPLPNG, TOTE N CUVICTANEVT TOUG elval undév Kat to

owua Kwveltal pe otabepn toayvTnTa.

Me t™v Tp1B1) ekAveTan OgppoTnTa

H tp 11 elvat pia SHvopn mov HETAHOPPWVEL KIVITIKT EVEPYELX O€ Bep-
pkn). To @awvopevo avtd aflomomBnke amo tov avBpwo yia avénon
™G Beppokpaciag cwpUAT®WY 1 Kal ylx Tnv ava@Ae€n tovs. (H tpipr pe-
Ta€0 EOAwV Bewpeital amd TOUG TPWTOUG TPOTIOVG AVAUUATOS OWTLAS
ato Tov avlpwo.)

EvTumwaotako givat To @avopevo TG ava@AeEns oupaviwy CwHATWY
TIOV ELCEPXOVTAL OTNV aTHdc@alpa TG Mg Adyw TpIPng pe Ta dTopa
™G aTHOc@ALPAG. Av SEV LTIMPXE ATHOCEPALPA KOL GUVETIWG AV SEV
v pxav Suvdapels TpLPg, 8 Ba yoTav ava@AeEn Twv HETEWPWY, 8
Ba cuppkvwvoTtav 1 pala Toug Kat Ba ETEPTAV 6TO £8APOG TIPOKAAW-
VTOG TEPACTIOVS KPATIPES, OTIWG TTAPATNPELTAL 0T LEAN VY, OTIOU eV

UTLAPXEL ATUOCPALPAL.

Aitavon yla ™) peiwon ™e Tppng

[ToAAEG (opEG BEAOLIE VO HELWOOVE TIG TPLRES TIOV Ep@avifovTal pe-
Ta€ em@avelwV oL TpBovTtal HETAEY TOUG, OTIWG TA UNYAVIKA HEPN
€VOG KLyNTH P AVTOKLWVITOL. Tl Tov Adyo auTod KAAVTITOVLE TIG ETLPA-
VELEG E KATAAANA0 ALTTAVTIKO VALKO, OTIWG 0 Ypacoypa@itng, 1 faABo-
Atvn, To AdSL pnyavnig k.a. To AIavTikO CWOUA LELWVEL TOV CUVTEAEGTN

TPLRNG 0OAlGONONG TWV ETTLPAVELWDV.

TpB1) kaL apBpwoeLg

OL KLV GELG TOV avOPWOTILVOU COUATOS YIVOVTAL HEGW TWV UMV, TIOU |LE T OELPA
TOUG KIVOUV Tat 00TA. Ta KIvOUPEVH 00TG GUVSEOVTAL HETAEY TOVG UE TIG apBpw-
oels. T kabe kiviion Tov CWUATOG TIPETEL VoL VTIEPVIKNO0UV oL TPLRESG neTtafl
TWV 00TWV, 6TO LEPOG OTIOV apBpwvovTaL HETAED TOUG. AV T 0GTA GTNV TIEPLOXT)
™m¢ apbpwong Ntav oe aueon ema@n, oL TPLREG Ba Tav HEYAAEG Kal 1) kKivnon
SUokoAN. T Tov Adyo auTtd 0 opyaviopds eKkpivel E16IKO ALTTOVTIKO PEGO, TO
VYpO TwV apBpwoewv. TEAkd oL TPLRES pElwVOVTAL KaL 1) Kiviion SleukoAVVETAL.

O aoBéveles oTig apBpwoelg (.. apBpitida) aviavouv v Tpfn kat Sucko-

Ag0ovV TNV Kivnon.




Iivakag cuvtedeoTmVv TPLPTG 0AioOn oG

ZTOV TAPAKAT® TIVOKA KATAYPA@POVTAL OL TIHEG TOV oLVTEAETTY] TPLPTG 0AioONOoNG HETAED ETILPAVELDV

O€ ETTAQT).

MapdyovTteg atrd Toug otroioug e§aptdTtal n TPIRH oAicOnong

ZuvTeAeoTAG TPIRNAG OAioBnong p

AToGAL o€ aTodAL 0,57
[layog o€ Tdyo 0,03
Yypég apBpwaelg aToug avhpmmous 0,003

&

X Sumdavi @wtoypagia BAémovpe Vo véoug Tov Suoko-
AgVoVTaL VA TIEPTIATIICOUV GTOV TAYO0. ZUHPWVA UE TOV VOO
™6 TPIPNG, Tolog Ttapayovtag TPEmeL v peTafBAnfel v va
UTIOPEGOUV VA TIEPTIATNHIOOUV UE ao@alela; Tpoteivete évav

TPOTIO Yl Vo peTafAn0el o Tapdyovtag autog.

[Ipoomadeite va kwvnoete T BLBALOONKN TNG T&ENG oag, wote va BagTel o Tolxog
Tiow NG, kat Suokoieveate. [Ipotelvete pe Bdomn Tov vopo ¢ TpLf1g dvo mapep-
Bdoelg ov Ba kavate ylx va HETABAAETE TOUG TTAPAYOVTEG ATIO TOUG OTIO(OUG

eCaptataln TpPn, £ToL WOTE Vo LETAKIVIOETE EVKOAX TN BLBAL0ON K.

Y10 oYU @AIVETAL VA CWUA TIOV KLVETAL HE
otabepn TaydTNTa LTO TNV EMISPAON TNG ACKOV- e

pevng SVvaung F=4 N. ‘ i ’

a) NavmoAoyicete T SVvaun ™G TPLPNS.

B) Av 1 kaBetn avtidpaon tov Samédou eivat

Fy =10 N, méoog eival o cuvtedeotig TpLB1G oAloBnong kiBwtiov-SaméSov;

Epyacia
Avalntiote TANpo@opies yia TpOToUS EAdTTwoNS 1 abénong ¢ TpLP1s oAlcOnong.

Epoton -

Epoton -
Apaoctnplémra
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2ZTATIKN TPIBR Kal TpIfNn

AéEeig-kAel81a: otatkn PP, TPLPY oAiobnong

e Iy eikova 1, éva avtokivnTo ival otapatnpévo o kat@opa. Mowa svvaun to epumodilel va xi-
wnOeg;

e IV eIKOVA 2, Eva aUTOK(VTO 0AloBaivel pe pmAokaplopévous Tpoxous. [ota SVvapn PELWVEL TNV
TayvTNTA TOV;

o Tlowa elval Ta KOWVA XOPAKTNPLOTIKA TWV SUVALE®Y AUTWV KAL TIOLEG OL SLAPOPES TOUG;

APASTHPIOTHTA 1: H TIMA TG oTaTIKAG TPIRAG Kal TNG TPIBAS oAioOnong @
Oa xpelaoteite Eva Suvapdpetpo kat ta BifAia ocag. AovAevete padi pe Tov

ouvppadnt N ™ cvppadnTpla oto Bpavio oag ws opudda.

Me to BAlo akivnto oTo Bpavio Tpafdte eAa@pd pe To SUVAUOUETPO TO

BBArio, wote avTd va unv Kveltal AvEavete otadlakd ™ SUvaun mou

aokeite ato BLBAlo, ppovtilovtag va Ttapapével akivnto.

‘000 10 owpa eivat akivito (looppotel), Tola SUvaun epmodidel Tnv kivnor Tou Kot Tolo eivat To PETPO NG
Kabe @opd;
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Z1aTikA TPIRNA Kal TpIRR oAicBnong

Mapatnprote 11§ evdeitelg Tov Suvapopetpov. Eival otabepn n Svvaun ¢ tpipris 660 To cwpa eival akivito

(otaowo);

Tpafdate to BPAlo oag, wote va amoktioel otabepn toayxVvTnTa. Kata-
ypawte TV £v8elén Tou SuvapdpeTpou ov eival ion pe tn Svvaun g Tpt-
B¢ oAioOnoms k&Be @opd.

Emtavaiafete ) Siadikaocia yia peyodTepEG TAXVTITEG KOL GCUUTIAT PW-

OTE TOV TAPAKAT®W TIVOKA.

TaxoTnTa ‘Evdei§n duvauopeTpou

Muwkpn
Méon
Meydn

E€aptdtaln Svvaun g tpPns oAicOnong amd v TaxvTnTo TOV COUATOS;

APAsTHPIOTHTA 2: H oTaTtiki TpIBAR BonBad Tnv Kivhon

[epmatnote péoa otnyv aibovoa Kat SIATOTWOTE WG AOKEITAL

Svvapun amd to TamovTol oG 0To Tatwia. [Towx SYvaun cag Ki-

Bpétte To MATwHA pe vEPO KAl TPOCTIABNOTE VA TIEPTIATIOETE
oTo Bpeyuévo dtwpa. Mota eivain Stagopd atmo tny kivinor oag

0TO OTEYVO TTATWUQ;
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B H &Ovaun e tpBrg avapeca o€ Vo cnpata Slakpivetal o
TpIP1} oAloBnong kat og otatiky TPIPY. H TpB1) oAicOnong
EP@AVIZETAL OTAV TO £VA GO KIVEITAL OE OX£0T UE TO GAAO,
£V 1) oTaTKY TP epaviletal 6Tav To éva owpa Teivel

va kivnBel og oxéon pe to dAro. H otatwki) tpipr) pmopel va

eumodifelL TNV kivnon Twv cwUATwV 1 pumopel va fonbda tmv
K{vnom Tov VoG 6mUATOS WG TtPog To GAAo (Badiopa).
B H tp1B1) oAloOnong Sev e€aptdtat amd v ToyvTh-

TO LLE TNV OTIOlA KIVEITAL TO VX WA OE GYXECT) UE

TO GAAo kal £xel otabepn T (OTwg eidape ot
TIPONYOUUEVT €VOTNTQ, €&apTdatal amd to &idog Topf
TWV EMPAVELDV TWV CWUATWV Kol TNV KABetn ohiobnang

P
avtidpaon petal toug). H otatikn tpipr) Sev éxel TT;EE”

otabepn| Tiun, aAdd eival avtiBetn k&Be @opd pe
™ SUvaun oL EMSIWKEL VAL KIVI|OEL TO CWUA. XTO
Stdypappa amotumtwveTal 1 petafoAn g TePNS

TIOV AOKEITAL 0€ €va owpa, 660 avidvoupe T 60- Fr F

VAU IOV OCKOVE YLO VO TO KIVI]GOULE. @

TpB
(otatwkn kat
oAioBnong)

TpB1 Kot 081k ac@aAela

H Aeydpevn mpdo@uaon Twv EAACTIK®OV OYETI(ETAL UE TN
OTATIKI TPLPN TIOV TTAPOVGLALOVV Ta AACTIXX LLE TOV SPO-
1o Kal elval apKeTd oVVOETN évvola, KaBWG EUTEPLEYO-
VTAL TTIOPAYOVTEG OTIWG 1| HOP@POAOYIA TWV EANGTIKWV
K.Q. [Slaitepes katnyopieg EAAOTIK®OV, OTIWG TA XLOVOAQ-

OTLXQ, KOTOOKEVALOVTAL LE KATAAANAESG TIPOSLAYPAPES,

WOTE Vo £XOVV aLENUEVT TIPOGPLGT GTO XLOVL.

El8ikd vl T BEATION TWV @PEVOV TWV AUTOKLVITWY, E8® KAL XPOVIA TA QUTOKIVIITA EQOSLAlovTaL UE
To ovotnpa ABS. Eivat éva uSpavAikd kOkAwpa ov evaAAdooel To KAESwpa kat To EekAeldwpa TG
«Aafrig» g Saykavag otov 8ioko Tov TPOXOL KAl £TCL EVOAAACOETAL 1] GoKnon TPLRNG 0AlaBnon G Kot

OTATIKNG TPLPNG LETAED EAXOTIKOV KAl 0500 TPWUATOG.


https://ebooksdl.cti.gr/view?item=20.500.14040/3836

ZtaTiki TPIRNA Kal TpIRR oAicBnong

©

a) Ze ol TPLPT avaEPOVTaL OL EIKOVEG TWV TIPOELSOTIOMTIKWV TIVAKISwV;

B) TMowa TpLPM MpEMEeL va UTIAPXEL, Yia va elvat ac@aAng 1 kivion;

Na kataypaete otov Tivaka o€ Tola epimtwon 1 tpipn Bonba 1) epmodilel v kivnomn, kabwg

KoL to €(60¢ TG TPIPTS OV ep@avileTal.

Bon6da Epmrodiden Eidog 1pIBAg
oTnV Kivhon TNV Kivnon (oTaTiki R oAicBnong)

ApaoTtnpiétnTa

INKOVW eV TTAKETO TILEOVTOG LE TA
XEpLa o Tig 8V0 kABEeTEG TAELPES TOV.

[TepTaT® TAVW GE GTEYVO TATWUA.

Z€ quToKI{VNTO GTILVAPOUV 0L PASES
TOU yLx Vo EEKLVT OEL.

Tépvoupe to Bpavio pag.

Epwton -
ApaotnplotnTa
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NMpoéAguon TpIBNG —
3-2.2Y AUuVAapeIC CWHATWY CE EMAPN

AéEeic-kAe181a: avtiSpaom, onueia ema@ng

o [lwg epunvedetat n VTAPEN SUVAUEWY ETAPNG;
o Tlowa eivarn pikpookoTiky e€Nynon Vapéng e TPLPNS;
o Tlowa eivat 1 ouvoAikn SVvaun Tov ackeltal petatV dVo cwpatwv mov Bpiokovtal oe emaEn; (&L-

kova 1)

o Tuti ta opelBatikd mamolTolx Egouy éviova avdylvea TéApata; (ekova 2)

ArasTHPIOTHTA 1: H autia TNG TRIBAG @
AwaBétete pla kaoetiva, 500 xaptovia kat §Uo yuaAdxapta.

TomoBetolpe oto Bpavio Ta Vo xapTévia To éva Tdvw aTo GALO KoL Atd TTAVW TV KAGETIVA.

‘Eva tatdi kpatd To KATw XapTovi Kat Eva AAA0 o€pvel opllovTia To SEVTEPO XAPTOVL, LLE TNV KAOETIVA.

ETtavaAdfete To Telpapa XproLLOTOLOVTAG TA YUXAOXOPTA VT YL TA XXUPTOVLA.

Te Tola TIEPIMTWON KvoUvTal EVKOAGTEPA TA COUATA KoL YIoTl;
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MpoéAeuon TPIRRG — AUVAUEIG CWHATWY O€ ETTAQPN

APASTHPIOTHTA 2: ZX€diaon SUVANEWY £TTAPG SU0 CWHATWY

T1o SimAavd oxNpa amoTuT@veTaL | kKabetn avtidpaon Fy amnd to cwpa 2 oto
owpa 1 kot n avtidpaot ™g Fy; and 1o 1 oto 2. Oewpmdvtag 6TL To £va cHUa
Kweltal wg mpog to dAro, ep@avifovtal ot Suvapels tpipng oAioOnong F;, F;
oV avantiooovtal Hetagl Tous. Eotidote o0to cwpa 1 kat 6Tig SUVAELS TTOU

ackovvtal o€ auto. Na oxedidoete T SUvapun F, g ovvBeong twv Suvdapewy

ETIAPNG TTIOV ACKOVVTAL ATIO TO CWHA 2 0TO cwpa 1.

B H §Ovaun Tov aoKeltal 0€ Vo COUA IOV EVAL OE ETTAPT] LE EVAX AAAO

elvalm ovviotapévn Svvaun g k&Betg avtidpaong Fy kat g tpt- F

F

BNg ;. Tn 8Vvapun avti ™ ovpfoAiovpe wg F;. \ N
FT

B Ol eTLPAVELEG TWV CWUATWY, 000 Agleg KaL av @aivovtal, Sev

elval evtedws emimedeg. Le oA peydAn peyébuvon Ba Sami-
OTWOOUVUE OTL 1] KAOE EMLPAVELX EXEL LKPOTIPOEEOXES KL L~
KPOKOIAOTNTEG. ‘'OTaV §V0 EMUPAVELEG ElVAL OE ETTAPT], OL TIPOE-
EOXEG TNG HLAG ETLPAVELXG PTTAEKOVTAL OTIS KOWAOTNTEG TNG

AAANG Kat avtiotpo@a. ‘000 peyaAvtepn elval n k&BeTn avti-

Spaon Twv 600 EMLPAVELWY, TOGO LEYXAVTEPN ElvaL 1) ELTIAOKT
auTH, He oLUVETELX va epTtoSieTat 1) oAioBnon TG Hlag EmPa-
VELXG WG TIPOG TNV GAAN. H Altavon HEL®VEL QU TY) TNV EPTIAOKT Kol adpa thv TPLP).

Inueia ema@ng sival ta onpeia 6Tov gp@aviletat n TPPN HETAED V0 TPAYLOV ETLPAVELDV OV
YAloTpoUv 1 pia wg pog v GAAN. Av 1 kabetn avtiSpaocn mov aokeltal HETad) TWV EMPAVELOV
auEavetat, auEGVOVTAL TA ONUEIN ETAPNG TWV CWUATWY. AUTO €XEL WG ATTOTEAEG A TNV ahENoN TG
TpLPAS.

B Epunveia Suvapewv ema@rg

‘Otav 6V0 cwpata £épBouvv oe emaEn, TOTE AAANAETEPOVV TA HOPLA TWV ETILPAVELWV TOUG, ETELST
TANGLAJoVY TTIOAU KOVTA PETAED TOUG. Ot HIKPOOKOTILKEG SUVAELS TIOV AVATITUCOOVTAL HETAEY TWV
popilwv katd tnv aAANAETISpaoT) TOUG Eivat NAEKTPOUXYVNTIKNG UoEwS. H SUvaun ema@n eivat to

A6poLopA TWV TIOAA®V HIKPOOKOTIK®WV SUVAUEWY PETAED TWV HOopPiwV.

B =
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O Aemideg ot MESAX TOV TTATLVAT

H mtiieon pag emupavelag mayov pe éva o0& (LUTEPO) AVTIKEIPEVO TIPO-
KaAel Tpoowpvr] ™én Tov Tdyov oto onueio ema@ns. To @awvodpevo
autd ocupBaivel 6Tav évag abAnTig TaTAal Tatd pe Ta TESIAQ Tov

oTov Tdyo. O Ttéyog Atwvel kKot LeTadl TESIAOL Kot TTdyou Snpovpyei-

TOL L GTPWOT] VEPOU TIOV CUUTIEPLPEPETAL WG ALTIAVTIKO COUA, LEL-
MVOVTAG TOV oLVTEAEGT TPLPG TOU TESIAOL pE ToV Ttdyo. MeTd T

StEdevomn Tou aTvép o Thyos TNeL, kabws Sev aokoUVTAL TILEGELS ETAV® TOV (PALVOUEVO aVATINENG).

&

Av 1 ouvolikn Svvaun emang Fy mov aokeital petadh Yo cw-

HaTwv €xeL tnVv (Sla StevBuveon pe ™ SYvaun s kabemg avti-

SpaoNG, O€ TTOLO CUUTIEPACUA KATAAYETE yla TNV TPLPN; Altio-
AOYNOTE TNV ATAVTNON 0UG HE EVO OXT UK. Epdtnon - Epdon -
ApaotnpéTnTa ApaotnplotnTa

Mmopein ouvoAikn SUvapn emapng Fy va €xel tnv katevBuvon g SVvaung e tpLpng Fy;

-
20voyn £voTnTaG

TpBn eivar piax Svvaun emaEng petafd §V0 CWUATWY, IOV ER@avIleTal OTAV TO Eva CWUA KvelTal 1
TpOKeELTAL va Ky Bel o oxéomn Pe To dALo. Ot TapdyovTeS amd Toug 0Toilovg eéapTdTaln TP Eival to
€160 TWV eMUPAVELWV TIOV BpiokovTal o€ emaEn Kal 1 KAOET avTiSpaon TNV EMPAVELA ETAPNG TWV
OCWUATWV.

Ymapyovv dvo €idn tpwv: n PPN oAicOnong kat n otatiky Tppn. H tpin oAicOnong eppavitetal
4TV TO £va CWHA KIvelTal o oxéon He TO GAAO Kot SLamioT®wveTAL Ao T SuokoAia TG Kivong Tov
owpatos. H otatikn tpPn eppavidetal petadd §0o akivntwyv cwpdtwy, 6Tav To éva cOUa TEVEL va

kN Bel og axéom pe To AAAO, KoL SLATILOTWVETAL AT TV aduvapia TG Kivnong Tou CWUATOG.

H attia ¢ TpPric sivar ot pukpo-
ns TpPNg HIKP pSvarv—

OKOTILKEG AV WLAALES TTOU TIAPOUOTL- kivnon o
afovuv ol emupavetes. ‘Otav 6o - owpaTog £MIPAVEIQ
(, , @ ¢ , TPIBH Egaprara ® :
@AVELES elval o€ eTTaET, 0L TIPOEED- ] ané
2 q akivnto KABETN
XEG TNG MAG UTTAEKOVTAL OTLG KOL- owhua avTipaoN
AOTNTEG T™NG AAANG KoL avTioTpo@O. -


https://ebooksdl.cti.gr/view?item=20.500.14040/4647
https://ebooksdl.cti.gr/view?item=20.500.14040/4667

ENOETO

ATTé Tn peTa@OPd e EAKNBpa oTA OXAMATA JE TPOXOUG

H tpfM amotedoVioe mavta éva moA) peydAo eumdodio yia Tig

HETAKIVIOELG TWV avOpOTWV. -
H oAiocOnom twv avTikelpévwy cuvoSeuoTaV ATtO ACKN 0N HEY&-
AwV SUVAPE®Y KAl ATIALTOVOE XPOVO KAl avOpmTLVOUG TTOPOUG.
Te kamoleg ePLoxES TG Mg dmou To £€8a@og kaAvTTdTAV ATO
X0V, 0 avBpwToG XpnoLuomoinoe to €AknBpo, kabws o cuvte-
Aeotg TPLBNG TOL EVAOV pE TOV TIAYO iVl OXETIKA PKPOG KoL T
oAloBnon yivetatl eukoAdTEPA. AKOUA KOl OTJLEPX OL LETAPOPES
0€ XLOVOOKETE(G EKTACELS YivovTal pe EAknNOpa 1 HE oxfpata
ot omola €(ouv Tpocappootel KaTAAAnAa xlovoméSida. Ot
TPWTOL EEEPEVYNTEG TNG APKTIKIG Kol TNG AVTAPKTIKIG XpNoL-

poToinoav oXNUaTa Le XLOVOTIESIAA v Tl Yot TPOXOUG, EVW TIOA-

Ad KEPOTIAAVA TIOV TIPOOYELWVOVTAL OTLG TIEPLOYESG AVTES SLaDe-
TOLV, TTAPGAANAQ LLE TOUG TPOXOVG, AVTIoTOLXA XLOVOTIESIAQ.
'OHwG, aKOUX KoL O TIEPLOXEG TIOV SEV LTI PXE XLOVL, OTIwG oTtnV AlyuTtTto, 0 AvBpwTog xpnouomoince
£AknOpa yla TN HETAPOPA VAIK®V. XTIG TEPITTWOELS AUTEG XPNOLUOTIOLOV0AV UYPA ALTTAVTIKA yla TN
HETAPOPA HEYOAWV OYKOABWV, 1OTE va petwBel 1) TPLP).

H e@eVpeon Tov TpoYoU ATOTEAECE Pt ATO TIG TIPWTESG TEXVO-
AOYIKEG ETAVAOTACELS 0TNV LoTopla Tov avBpwtov. H avaka-
Avym tov TPoNABE Ao TNV AVAYKN TOU avOPWTOU yLa €VKOAT
petagopa ayabwv. Eumelpikd o avBpwmog mapatnpnos Oty
OTaV £va AVTIKEIPEVO KUAQ, TOpovGLAlel pikpdTepn TPLPN amd
0,TL 6Tav oAloBaivel. Emiong, pe v kOALon pmopovoe va vep-
Bel eumoSia mov 1Tav mMoAD SUGKOAO VA TIPOCTIEPACEL UE TNV
oAioBnon. H €§éAiEn Twv tpoywv kivnbnke mapdAAniAa pe tnv
€EEMEN ™G EMOTAUNG KaL TNV TEXVOAOYIKT TTpO0S0 TwV avOp®-
TwV. ALAQOpPES ETOXEG TG avBpWTLVNG LoToplag xapaktnpi-
OTNKAV ATO TIG KALVOTOWIEG IOV ELGT)YOYE 0 AVOPWTIOG GTOVG

TPOXOUG TWV HEGWV HETAPOPAS.
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Auvdpeig eTTa@ng CWHATOG
ME peuoTd, Avwon

A€Eeic-kAe181a: Tiieon, kdBetn SHvauN, pavOpETpo

e Twatl pe ta yovoméSida 6g BovAtalou e ato XLoVL; (Elkova 1)

e Tlowa eivain xp1ion Tov 0pyavou HETPNONG TNG ELKOVAS 2 TTIOU GUVOVTAUE GTA TIPATHPLA KAUGTHWY;
[Toto PUOLKO PEYEDOG LETPAEL KAL TIOLEG ELVOL OL HOVASEG HETPTIONG TIOV AVYPAPOVTAL;

e Tatl elvar ehkoAo va KapEWooupe pia Tvela oto VA0 (elkova 3) xwpPI§ Vo XP1GLUOTIO|COVUE

o@upl; ZupPaivel To (810 pe To KApE§;

A

APASTHPIOTHTA 1: OPICHOG TNG TTiEONG

A. XpnowomowmoTte pa mAaoterivn kat 8Uo (8ieg yopeg. TomoBetrote TAVW 0TV
TAOTEAIV TN HIKPY ETLPAVELX TNG HIOG YOUAS KAL TN HEYAAN EMLPAVELX TNG
AAANG Yopag. [IpooTabniote Vo dOKNOETE KATAKOPUPES SUVANELG (SloV PHETPOU

0TI 8V0 YOUES.

106



H trieon

Bubifovtal to {510 oL U0 Youes amod Ty e@appoyr| Twv SUVAPE®WVY (Slov péTpov;
Nat |:| OxL |:|
MeyaAUtepn Tapapdp@won (BYbiopa) e mAaoteAivng TTpokAnONke K&Tw Ao N:

a) HEYOAUTEPT EMLPAVELA B) wkpdTepn eMupdvelx

B. A@oU emava@épeTe TNV TAAGTEAIVY GTNV APXIKY TNG HOPPY|, TOTTOBETHOTE TIG
YOUES KABETA, OTIWG PAIVETAL 0T SLTTAXVT PwTOYpa@ia. AGKNOTE PE T S TVL-
A& 006 KATAKOPUPEG SUVAELS SLAPOPETIKOV PETPOU GTIG SVO YOES.
MeyaAUtepn Tapapdp@won ¢ TAACTEAIVNG TIPOKAT|ONKE aTto TN:

a) pkpotepn SVvaun B) peyaAvtepn Svvaun

SUUTIANPOOTE TA KEVA TWV TIPOTACEWV UE pia aTtO TIG AEEELS: UEYAAUTEPT, UIKPOTEPN).

H mapapdpewon m¢ mAaotedivig yia iStax Suvaun eivat peyaddTepn OTAV 1] ETMLPAVELX EWVOUL .vevereerereeeereenenes .
H mapapdpewon ¢ mAaoteAivig yia (Sla emi@davela eival LeYoAVTEPN OTOV 1) SUVOUT EWVOL ..euerenereeireaenes .
H mapapdp@waon otnv mAacTeAVN Elval TO ATTOTEAECUA TNG TLUNG EVOS UALKOV HEYEDOUG

TIov ovopdletal Tiieomn Kot TpokaAsital amd TV AAANAETISpaon T™NG YOUAS LE TNV TTAACTE-

Atvn.

ZupBoAilovtag pe p Ty mieon, pe F, v kaBetn Svvaun mov ackeital kat pe A to epadov
Mototikn oxéon
NG EMUPAVELXG ETAPNG, ETUAEETE TOV KATAAANAOTEPO OPLOUA Yl TNV TTiEo: SHvaymg-
EMUPAVELAG-TIiEDTG

F A
a) p=FKA =X =—
) p=F B) p Y) p F,

I. Zouewva pe ™ oxéon g Tieon§ otV omola KaTaAEate, CUUTANPWOTE TIG LOVASEG LETPTOTG TTOV TIPOKV-
TTouv oto S.I.
Movdda pétpnong:
a) ¢ 6vvaung: 1 .........
B) tov guPadov: 1 ...

y) g mieong: 1 ... =1 Pa (Pascal)

APASTHPIOTHTA 2: MéTpnon Tng Trieong

T Sumlavn] elkdva @aivetat éva pavouetpo (6pyavo PHETpnong
™G mieong). To oLYKEKPLUEVO UNYaviKd pavOoueTpo SlabéTel
600 KAPOKEG e SLaPOPETIKEG LOVASEG HETPNONG (HE Loipo KaL

KOKKLVO).
Moo elvat 1 povada HETPNONG HE TO HAUPO XPOUX; T e

[Mowa elvai 1 povada HETPNONG UE TO KOKKIVO XPWOUA; T ceenvneee

To moSnAato Bouvol éxel Ttieon 0TA EAACTIKA TOU ..uvnevee bar.

To todNAato 8pdpov €xeL Tiieon 6TA EAATTIKA TOU ..ouuveee. psi.
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AuvdApelg eTTa@NG OWPATOG PE PEUOTA, Avwaon

B H mieon (p) eival To povopeTpo @uokd péyedog Tov opiletal wg To -

Alko ™ ¢ SUvaung (FK) TIOV aOKE(TAL KABETA OE Pt EMUPAVELX TTPOG TO

euBadov (A) g emipavelag. AnAadn: Q

E

Tk
P=A

[apatrpnon: YmoBétovpe 6TL N kK&BeTN SVvaun F; eivatl opotdopop@a kataveunuévn. H E; eivat n ov-

VIOTAPEV] TWV EMUEPOVS KADETWV SUVANEWY ETAPTG TIOV ENPAVI{OVTAL OTA TUNUATA TNG ETLPA-

VELOG, OTIWG PAIVETAL TTAPAKATW:

AT6 ™ padnpatuay oxéon TpokOTTeL 6TL N povdSa pétpnong e mieons oto S.I. eivar to 1 N /m? 1o
omolo ovopdletat 1 Pa (Pascal). AAAeg povadeg péTpnong tng ieon Kat oL avTioToLyieg Toug pe to Pa
@UVOVTOL TAPAKATW:

1 kPa=1.000 Pa

1 MPa=1.000.000 Pa

1 bar=100.000 Pa

1 mbar =1 hPa=100 Pa

1 psi = 6.895 Pa

1 mmHg ~133,3 Pa

Ta dpyava pétpnong g Ticons ovoudlovtal pavOUETpa. XTO
OUYKEKPLILEVO Opyavo TG elkdvag 1) eEwtepikn KAlpaka (Ladpo

Xpwua) eivat Babpovounpévn og bar kot  ecwtepkn (KOKKIVO

xpwpa) eivat Babpovounpévn oe psi (pounds per square inch).

) f% il
1 il
“W3E I
160., il
ol 10, 1 /

@ b @ /.
1bar = 100kPa




Iizon koL epfadov...

Y€ TTOAAEG KATAOTAOELG 6TV KABNUePVT] Lo {wr EMISLOKOV-
LE VO EPPaVITOVTAL LEYAAES TILECELG, EVWD O AAAEG LLKPEG. Ag-
Sopévou OTL 0L SUVANELS TIOV AOKOVVTAL £X0UV GUXVA OUYKE-
KPWWEVEG TIWEG, M METaBOA TG Tleong yiveTal pEow TOU
eUBASOV TWV EMUPAVELDOV ETAPTS.

T va KoTiel, yio TapaSetypua, Eva AVTIKEIPEVO, TIPETIEL VAL OE-
XTel peydadn mieon. I' awtd Tov AGY0 T poyaipla £(ouvv pikpn
ETLPAVELQ, OTIOTE 1) TI{EOT YIVETAL TIOAD LEYAAN).

Ta (OPTNYQ IOV PETAPEPOVV PEYAAX POPTIX £XOVV TTOAAL KAl
@apSL& AGoTIXN, £TOL MOTE VA LELWVETAL OUAVTIKA 1) TiiEON

0TO0 0860 TPpWUAL.

Ilicon kKoL ac@AAELA...

H mieon tov aépa péoca ota EAAGTIKG EVAL L TIOAD GUAVTL-
KN TTAPAUETPOG YL TNV ACPEAELX HOG. AV TO EAXCTIKO EXEL L
KPOTEPN 1) LEYOAVUTEPN Ti{EON ATLO TNV T Tov Sivel o kata-
OKEVAOTNG, TOTE POeipeTal TayVTepa. Mia TUTILKY T TNG
Tieong eivat 2,2 bar (mepimov 32 psi). H icon mpémel va eAEy-
XETOL CUCTNUATIKA, YLOT{ LELWVETAL LE TOV XPOVO At SLdPo-
pa aitia. El8ikoTeEpa 0TIG HOTOGIKAETEG, 1] YUNAN Ttieomn oTa

EAAOTIKA PTTopEl va Elvat atior TTWomng.

Ilizon agpiov...

0 aépag, OTIWG Kot OAX TA COUATA, ATTOTEAEITAL ATIO HLIKPO-
OKOTILKA cwpaTiSLa, Ta popLa. Ta pdpla Tou agpiov mov Te-
PLEXETAL OE EVa EAACTIKO KLVOUVTOL HE LEYAAEG TAXVTNTES
o€ TuYaieg KatevBUvoels. ‘Otav éva PHoOPLo PTAGEL 6TV ETIL-
@AVELD TOV EAAGTIKOV, GUYKPOVETAL HE UTO OAAATOVTOG
™V katevBLVVEN Tov. AGYw TNG GUYKPOUOTG VTG AOKEITAL
SYvapun oto eAacTiké oo ta popia. Amd To cVoAo TwV GL-
YKPOUOEWY TWV UOPIWV HE TA TOLXWHUATA TOV EAACTLKOV,
A0Yw TOv peydAov mANBoLG TOug, Snulovpyeital n Tieon

0TO ECWTEPIKO TOV EAACTIKOU.

H trieon
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AuvdApelg eTTa@NG OWPATOG PE PEUOTA, Avwaon

Na altiodoyfoete yla oo AGYo pia ToAvta SIHBETEL TAATE(G LUAVTEG OTNY

TIEPLOXT) TWV WUWV YA TN HETAPOPA TNG.

Ye pa em@dvela mov éxet epPfadov 0,1 m?* aokeltal opoldpop@a k&OeTn

Svvapn pétpov 200 N. Na vmtodoyicete tnyv Tileon oy EMPAVELX.

* [16om SUvopn Tpémel va oK ooU e KABETA Kal OHOLOLOPP
o€ pa emupdvela epPfadot 100 cm?, £Tol wote N Tison va &l
vat 10 kPa;

n AwoAggte éva BBAlo (T.X. ™S YUOKNG).

a) Zvyloteto:m=..... kg

B) YmoAoyiote to Bapog Tou: F, = ........... N

Y) Metpriote pe Tov XApaka Ti§ SLLoTACEL TOV:

O = s m = e m LA m
8) YmoAoylote tn SVvaun mov Séxetal to PiAlo amd to £Sagog (kabetn avtiSpaon F), kabwg

KoL TN SYvaun mov Séxetat To £8aog atod to PiPAio Ey (Spdon - avtiSpaon):

Fy = e N | S N
€) YmoAoyiote 10 epBadovV TWV EMPAVEL®Y TIOV BploKOVTAL O€ ETTAPN HE TO £80POG:
Al = m® Ay = e, m?
ot) YmolAoyiote Tnv Tieon aTo £8aP0oG o€ KAOE TrEPITITWON TNG
pwTtoypalag:
Pi = e Pa P2 = e Pa
Atvetain emtayvvon g Bapltag g =10 N/ kg. Epdmon - Epdynon -
ApaotnplotnTa ApaotnploTnTa
2Uvoyn £vOoTNTOG
H mieon elvat to povopetpo @uotkd péyebog mov opi-
{etal wg To MNAiko ™G SUvaung o ackeital kabeta
AvdAoyn AvTiIoTpOPWG avaioyn

0€ LA EMLPAVELX TTPOG TO EUPASOV NG EMUPAVELXS.

Ta 6pyava PETPNONG TNG TiEON G OVORGlovTaL HAVO- - ;
NG duvaung TOU euPadoul
HLETPOAL. TTOU QOKEITal ETMPAVEING
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3 3 2 o V6|.log YdpooTaTiKi
IV Y 48 TNG USPOOTATIKNG migon

AéEeig-kAe181a: vSpooTaTiKY Tiicon

o Tt xpelalopaote e81kEG kataokeves (BabBuokda@n) Yo va (9 TAGOULE 0€ BAON LEPLKWDV XLALOWE-
TpwV; (ewova 1)

e T molo Abyo 1 Boutid o€ peydro BdBog mpokaAel cuxva ToVo oTa aVTIY; (ElKOVA 2)

e XETIOLO TOTHPL TNG ELKOVAG 3 0 TTLBpEVAG SéxeTal LeyadUTEPN TilEoT ATTO TO VEPO KL OE TIOLO LLLKPO-

Tepn; ['la tolo Adyo;

A

APASTHPIOTHTA 1: To pavOueTpoO uypou

Noa avayvwplioete Ta Sté@opa TUHATA TOU LavOUETPOL (Opyavo LETPNONG TNG TtETS).

Mepiypagn ApiBudg f

MA®

ZWANVAS HE aEpa

KAlpaka pétpnong [ % 2
Agtapev vepov = 8
Ké&pa (@Tioypévn pe pepfpavn mou

ETILITPETEL TNV TIAPAUOPPWOT TNG)

TwAnvag oxnpatog U pe xpwpatioto vypo
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Y®poaoTaTIKN TTiean

APAsTHPIOTHTA 2: MapdyovTeg atrd Toug oTroioug e§apTdTal n USPOCTATIKN TTiECN

A.

B.

L.

E&aptnon anod to Babog
Avoite v mpooopoiwon «MavOUETPO Kal VEPOCTATIKY TTiEOT».

Me otabepr] TV TUKVOTITA KAL TNV EMLTAYVVON TG BapUtntag petafdiete To fabog kat

LETPNOTE TNV LSPOOTATIKY TiieoT. YTOAOYIOTE OTNV TPITN GTNAN TOV AGYO TiEOT G TIPOG TO
Mavopetpo kat

vdpooTatikn
Tiieom

B&BoG. ZuPUTANPWOTE TOV TAPAKAT®W TIVAKAL.

Y3pooTaTIKA Tigon

p(kPa)

Ouudpar ote...

..800 Ttood eivat avaioya,

BSlwW N

o6tav éxouy otabepd Adyo.

[Towo cupumépacpa TPOKVTITEL ATO TA ATOTEAEGUATA GTNV TPITN OTNAN;

EEdptnon andé v TukvotnTa
Aampwvtag otabepod to Bdbog (.. oTa 2 m) KAl TNV EMLTAXLVVOTN TG BapVTNTAC, LETAPAAETE TNV TTUKVO-

TNTA TOL UYPOU KAl CUUTIANPMOTE TOV TiVaKA.

MukvoéTnTa YSpoOoTaTIKN TTiECN Pusp

d(kg/m?) p(kPa) d
500
1.000
1.500
2.000

[Tolo cupuTEPAGHA TTPOKVTITEL ATIO TA ATIOTEAEGUATA GTNV TPITN OTNAN;

EEdptnon andé v emtdyvvon g Bapitntag
Alatnpavtag otabepd o BdOog (T oTa 2 m) kot TV TUkvOTNTA (1. 1.000 kg / m®), petafdrete Ty

eMITA)YLVOT TNG BAPVTNTAS KAL CUUTIANPMDOTE TOV THVAKA.

Emitdxuvon tng Bapuitntag Y3poOoTaTIKA TTiEon
g(m/s?) p(kPa)
10
15
20
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MA®

MA®

O vOHOG TNG USPOCTATIKAG

[Tolo cupuTEPAGUA TTPOKVTITEL ATO TA ATIOTEAEGUATA GTNV TPITN OTNAN;

ZOU@WVA PE TIG TTAPATIAV® TIXPATNPNOELG, TIOLX ATIO TIG TIHPAKATW HAONUATIKEG OXECELS UTIOAOYI(EL TNV
ubpootatiki Tiieon;

dg gh h

(X) puSp = B) puﬁp = dgh Y) puﬁp = 8) puSp =d_g

h d

APAZTHPIOTHTA 3: «IECTIKA» dUvVaun

[leploTpEPTE TO AKPO TOU HAVOUETPOU TNG TTPOCOpHOlwonG «Ma-
VOUETPO KAl LVEPOOTATIKY Tileon» OTwWS @aivetal oty SumAavi
eikdva. H vvaun mou Séxetal kabe emupdvela amd to vypo:

a) elval TAvta KABETN TNV EMLPAVELX.

B) elvar mdvta TapdAANAN 0TV EMLPAVELQ.

Y) Timota amd Ta TAPATAV®.

EmAéEte T cwotn amavtnon.

APASTHPIOTHTA 4: YOPOOTATIKN TTiEon Kal péyeBog doxeiou
ATo Ta kdTw dxpa Tou Soxelov (TpokeEvoL va un petafAnOet
T0 Babog) petafdrete To oxNUA (KoL KOTA GUVETIELD TOV OYKO
ToL Lypov). H udpootatiki mieon:

a) €gaptatal amd To oy Kot Tov Oyko Tou Soxelov.

B) 8ev e€apTdTaL amd TO OXNUA KL TOV OYKO TOU SoxElOv.

EmAéETe T owoT amavtnon.

SUUTIANPWOOTE TA KEVA 0TI TTAPAKATW TIPOTACELS KAL CUVOYIOTE TA CUUTIEPAOUATA VLot TNV USPOCTATIKY TT{EDT).

Hudpootatikn mieon og éva onpeio TOU VYPOU EEAPTATOAL ATIO couervrrreerrereerenns QT TNV EMLPAVELA TOV UYPOU, TNV
.......................... KOL TNV wovereereereeseeseenesness TOU UYPOU.

Hudpootatiki ieon Sev eEapTATOL ATIO TO oovvereeerrereereereenes TOU SOXEIOU M ATIO TOV e ToL VypoU.

Ot SUVAYELS TIOU OPEIAOVTAL GTNV TIHEST] TOU UYPOU EIVOL TIAVTN wvvrerererererrersanens OTIG ETILPAVELEG LE TIG OTIOLEG

£pYovTaL o€ ETAQ).
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YdpoaoTaTiKn Trieon

B H mieon mov eppaviletat oe éva onpueio evog vypol To omoio Bpioke-
Tal og npepia (looppoTei) ovopdletat v8pootatikn mieon. H udpo-
OTATIKY TieoN P, 5, 0QEiAeTAL OTO BAPOG TOL LTTEPKEIEVOL LYPOV Kt
KOTA OLVETELX EEQPTATAL &TIO TNV EMLTAYVVET) TG BapuThTag (g)
OTOV OUYKEKPLUEVO TOTIO. ETLA£0v, 1) U8pooTaTIKY

Ttieon elvat avaioyn pe to Badog (h) amd v eAed-

Bepn EMLPAVELX TOV VYPOU KAl AVAAOYT UE TNV TIV-

kvoétnta (d) Tov vypov. AnAadi:
Y8pootatikn
Tiieon

pU5p = dgh

B H vdpootatikn mieon 8ev egaptatal amd to oxfpa Tov Soxeiov M
aTd Tov GYKO TOU VYpOoU IOV TIEPLEXEL TO Soyelo.

B Kdbe owpa mov BplokeTal 6To E0WTEPLKO VYPOU SéxeTal amd autd

SUVAELG, OL OTIOLES Elval KABETEG 0€ KABE ETILPAVELA TOV CWHUATOG.

ApTtnplakn migon...

To aipa, WG PEVATO, PEEL LECA OTLG APTNPIEG ACKWVTAG TI{ECT) O AVTEG.
H mtieon autr) ovopddetal aptnpLak ieon Kot amoTteAEl évav onuavti-
K6 Selktn yia tnVv vyela evog avBpwov. OL (PUOLOAOYLKES TLUEG TNG OL-
OTOALKIG OPTNPLAKNG TiEaN S (OTAV 0 KAPSLHKOG HUG CUGTEAAETAL) Ei-

vat katd 100 mmHg-140 mmHg peyaAVTePES Ao TNV ATUOCQALPLKY

Ttieom), eV TG SLaoTOAKN G (OTav 0 KapSlakdg pug StacTéAAeTal) elvat
katd 60 mmHg-90 mmHg peyaditepes and v atpoo@apikni. H av-

ENUEVN cuaToAkn| Ttieon (VTEpTaom) amoTelel TapdyovTa KIvEUVOU Yia EYKEPAALKO, EP@PAYUA K.Q.

To BapéAt tov MlackdA

0 MmAel laokdA (Blaise Pascal) tav I'dAAog paBnpatikos, @uokogs Kot gLA6co-
oG Tov énoe Katd tov 170 aiwva. O MaockdA cuvéBaie o€ TOAAOUG TOUEIS TNG
(PUOLKNG, KUPIWG GTOV TOHEA TNG UNXAVIKIG TWV PEVGTWV. [IpOg TLUNV TWV ETLOTN -
LOVIK®V TOU GLVELCQOPWYV, To dvopa Pascal 660nke atn povada mieong oto S.1.
To BapéAt Tou MackaA elval o TiTA0G EVAG TEWPAUATOG USPOCTATIKIG TIiEGN G IOV
amodidetat otov [TaokdA. Zto melpapa, o [TaokdA mpe Eva BapéAL YELATO e VEPO
KO GAVOLEE OTNV ETTAV® ETILPAVELA TOV MLX LLIKPT) TPUTIA. TNV TPUTIA TIPOCAPHOCE

£vav HoKpL Kal AETTTO KATAKOPUPO CWATVA. TN CUVEXELX YEULOE TOV CWAT|VA [E

ULKPT) TTOCOTNTA VEPOV, WOTE VA auENBel onpavTiKa, Adyw Tov Voug NG eAeV0e-
PN G ETUPAVELXG TOV VEPOU GTOV GWAT|VA, 1) USPOGTATLIKI THEGT GTA TOLYWUATH TOU

BapeAiov, pe amotéAeopa avtd va avoi&ouv Kat To BapéAL va XAoEL TN 6TEYVOTNTA TOV.
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&

Avtikablotwvtag ) povada pétpnong kabe peyéboug (oto S.1.) otov TOTO TG USPOCTATIKNG Tiie-

O vopuog TNG UBPOCTATIKAG

ong, va amodei&ete 4TI N povdda TG uSPOCTATIKNG TiEGN G TTOV TIPOKVTITEL £lval TO:
1N/m?=1Pa

Ye oo amd ta Tpia StmAavd Soxeia (A, B kat
') anewkovilovtal cwoTd oL TPoXLEG TTov Ba
akoAovBnoouv oL PAEREG Tou vepo;

Na attiodoynoete v andvinon oag.

Na ouykpivete TV v8pooTatiky Tieon ota onpeia A kat B og kaBe tepimtwon.

Aivovtau: d,,, =1.000 kg /m? d,,, =790 kg / m®.

Na vmoAoyicete v v8poatatikn Tieon og f&B0g 3 m amd TNV emPavela kabapov vepol kat atd

™mv empavelan BaAacoovov vepou.

Atvovtat: g=10N/kg, d,,, =1.000 kg / m? dyy;.., =1.027 kg /m®.

Karaokeun (yia To oTriTI)

Hv8pootatiky mieon pag Sivel T SuvatOTNTA VO KATAOKEVAGOUUE

éva oA PLAVONETPO AVOLXTOU CwANVA.

XpNOLLOTIOMOTE €V SLAPAVEG AATTIYO. ZXNUATIOTE PE TO AACTIYO

70 ypappa U Kot KOAAOTE TO G€ £va XapTOVL 1] OE UK TTAAGTIKY)

Béomn. Ztnpi€te To 0N OCLVEXELX KATAKOPL@A. XTO €V
0k€A0G TOU AGOTLXOV 6LVSEDTE Eva SeVTEPO AGOTLXO
armo latex (yw peyodutepn evAvyloia). [pooBéote
vepd otov cwAnva. BuBiote to Adotiyo amd latex
Heoa o€ Soyelo 1 UTIOUKAAL e KATIOL0 VYPO. MeTpw-
vtag TN Staopd Broug Tou vepov (H) ota V0 okéAn
Kol yvwpifovtag v emtdyvvon s Baplntog Kot
TNV TTUKVOTNTA TOU VEPOU (TIOV TIEPLEXETAL GTO AGOTL-
X0), UTIOPEITE VA HETPNOETE TNV VEPOCTATIKN TiieoN

oto onpeio A Tov vypoL amod T 6xE0M P,s, =d,.,gH.

Epwton - Epwton -
Apaotnpémra Apaoctnpémra

AdaTIXO XapTovI B i
latex ~ \ dlagpavig
owARvag
)
A £
S € o
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A£Ee1c-KAEL81La: ocuykowwvoLUvTa Soxeia

» 'Exovv (8ia Tiieomn ta onpeia A, B kai T’ mov Bpiokovtal 6to i5to opt{ovtio emimedo; (etkdva 1)

o Tlwg aAraleLn mieom TOL VEPOU 0€ GXEOM LE TOV OPOPO GTOV 0TIol0 BpiokeTal Eva Stapéplopa; (e
kova 2)

* To @pdyua Hoover (ewodva 3) katackevdotnke petagd 1931-1936 ya t Snpiovpyia véponAe-
KTpKoU gpyootaciov. Ilolog mapdyovtag emPBAAAEL va elval TA @PAYUATA TIAXVTEPX OTO KATW
UEPOG TOVG;

APASTHPIOTHTA 1: ZUYKOIVWVOUVTO doxEia

MapakoAovbrjote TO StMAAVO BIVTED KAL ATIAVTOTE OTIS TAPAKATW EPWTNOELS.

; . . . , , MA®
ITowo eivat to OVUTIEPAOUA YIX TNV sksuespn ETILPAVELA TWV OVYKOLVWVOULVTWV SOXSLO)V;

PwtdSevtpo -

, , ’ , ’ ’ ’ ; ) TuyKowwvovvta
[Natin mieon ota onpeia A, B kat I' TG ouoKeLN§ CUYKOWVWVOUVTWV Soxelwv elvatl (8Ly; Soyeloc
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E@apuoyég TG USPOOCTATIKAG TTiEONG

APASTHPIOTHTA 2: YOpaywyeEio

Mia Se€apevi Tpo@odotel pe vepo éva Stwpo@o ktiplo. To

AKpO TOL cwANva atov 1o 6powo Bpioketal oe VPog 4 m
atd 1o £8a@og, GTOV 20 6POPO 7 M ATIO TO £6APOG, EVM T
otabpun g de€apevig Bpiloketat ota 50 m amd To £5a@og.
Na vroAoyicete o€ oo BaBog amd v eAevBepT emLPA-
VELX TOU VEPOL BploKeTaL TO AKPO TOL WAV K&Be opo-

pov.

0) 10G OPOPOG: wveeeeeereereereirsireireeneens

B) 20G OPOQOG: wvverrreerererreeereseresseseanens

Av yvwpilete 6TL N TUKVOTNTA TOL KABapo¥ vepoD eivar d,,, =1.000 kg / m? kat n emtdyuvon ™G PapdnTOg
g=10m/s*1 10 N/kg, va vmodoyioete yia ke dpo@o tnv vdpootatiki Tieon.

a) log bpo@og:

APASTHPIOTHTA 3: H KOTAOKEUR @PAYHATOG

Me TNV KaTaoKeL] EVOG QPAyHatos Snuovpyesital pia teyvntn Al-
uvn pe okomo va tapaxOel (LSpo)NAeKTPLK EVEPYELX. BEWPOVTAG
NV TukvoTHTaA TOv VepoL d,,, =1.000 kg / m® kot Ty emitdyvvon
™m¢ Bapvntag g =10 N / kg, va umodoyioete v udpootatiki mie-
on o€ BdBog 50 m kot 100 m amd ™V EMPAVELX TNG TEXVNTNG Al-

uvng otis Béoeig A kau B.

puép(A) PN
Dugp() = weeeresssmesssssssssssssness
XpNOHOTOLWVYTAS TOV 0pLOUS TG TIlEN G, VO UTIOAOYIOETE TN SUVAT TIOV AoKel TO VEPO OTIG
Bfoeig A ko B o emupavela 1 m? . (Oewpolpe 6TLn Tieon elvat iepimov otabept og auth TV

ETILPAVELQ.)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ‘Y‘Spoo..[arucr{l
mileon kat Svvaun
o€ pdypa
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YdpoaoTaTiKn Trieon

B Av yepiocoupe pe Kamolo vypo Soxela S1apopeTIkoy oXNUATOS
Ta oTola GLYKOWVWVOUV (ouyKowwwvoUvTa Soxela) kat an-
GOUE TO VYPO VI LOOPPOTINOEL Ba TaApATNPICOVUE OTL T EAEV-
Bepn emupdvela Tov vypol ota Stdpopa Soxela Bpioketal oto

(810 opLlovTIo emimeSO (APXT) TWV CLYKOLVWVOUVTWY SOXEIWV).

Avto e&nyeitat amd To yevovos OTL To LvYpod NPEUEL Kol ETTOUE-
VG oL TILECELG 6TO (510 0pl{OVTLO eTiTeSO TIPETEL vt Elval (O€G.
[N tapaderypa, ol méoelg ota onpeia A, B kat I eival ioeg. Emeldn opws n vépootatikn mieon e€ap-
TataL amo o BdBog amd v eAetBepn emL@AVELX Kat OXL attd TO oYU 1) &Ttd TOV 6GYKO TOU LYpov,
oupumepaiveTal TwG oL EAeVBepeG eTLPpaveLeg BpiokovTal 6To (510 oplldvTio emimedo.
B H mieomn oto vepd evog Slapepiopatog eEaptatal amod tn Sagopa o

vPopéTpov avdpeca oto Slapéplopa Kot T otddun tng Se€ape-
NG TLovpBaivel dpwg dtav to Stapéplopa Bpioketat vPmMAdTEPA
amd tn Se€apevny; Elvat @avepd otL oe autn v Tepimtwon Sev

umopel va @Tdoel To vepd ndvo tov, omdte Ba TPETEL VX XPT O LUO-

momBel pa avtiia vepol (TEOTIKO) OTIWG AUTH NG PWTOYPA-
@lag. EEGALOV, KoL 0€ OTILTLO OTIOV (PTAVEL TO VEPO OAAA £XEL XAUT)-
AN Ttieom, cUXVA ETAEYETAL ) AVOT] TOU TILEGTIKOV.

B Ta v8PONAEKTPIKE EPYOOTAGLA ATTOTEAOVV LA OTIUAVTIKY TTNYT
evépyelag. H mapaywyn NAEKTPpLKNG eVEPYELAS ElvaL EQIKTN AOYW
™G VYMANG Ttieon G ToL vePoL aTo BABog Tou TapevTipa. H uPmAn
TleoT TOU VEPOU €lval LKAV VX TIEPLOTPEPEL TNV TOUPUTIIVA, T

oTIola [LE TN CEPA TNG TTAPAYEL NAEKTPLKY] EVEPYELX. ATIO TNV GAAT,

N VUMAT Ttieon (Adyw B&Boug) avEavel Kat To KOGTOG KATAGKEUNG

TOU PPAYUATOG, KABWG TIPETEL VAL AVTLUETWTILOTOVV OL TEPAGTLEG SUVAELG IOV ACKOVVTAL OE AUTO.

H vooog Towv Sutwv...

'OtV ELGTIVEOVE ATHOOPALPLKO AEPX, SLAAVETAL 0TO Aipa oG 0Evyo-
Vo Kal dlwTo (mepimov o€ avaloyia 1:4). H mocdtnta tov Stadvpévou
agpiov e€aptdtal amd Ty Tieon Tov agpiov oV eMuPavela ¢ I'ng,

™V atpoo@alpikn mieon. ‘Otav evag S8UTNG katadveTaL o€ peydro Ba-

00o¢, 1 e€wtepikr] mieon (VSpooTaTIK) AVEAVETAL ONUAVTIKA. AVTO
onuaivel 6TL TEPLEGdTEPO 0EUYAVO KAl G{WTO IOV ELOTIVEEL 0 SUTNG ATIO TN PLAAT SLKAVETAL GTO aipa
Tov. Av 0 8UTNG amo@acioel va avaduBel ypriyopa (emiotpé@ovTag o€ WKPOTEPT TiEoN), TO AlwTO SEV
TpoAafaivel va atoakpuVOEl ad To CMUX TOV, SNHLOVPYDVTAG PUOAAISEG GTA UYPA TOV CMOUATOG KAl

0TOUG LoTOVG. AUTO pumopel va TipokaA€ael amo Tovo (cuviBws otig apbBpwaoelg) péxpt kat Bavato.
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E@apuoyég TG USPOOCTATIKAG TTiEONG

* Ye olo Babog amo v emipavela ¢ OdAaocoag n vdpootatiky mieon elvat 205,4 kPa;

d 2|

Atvovtat g =10 N /kg, dgyye, =1.027 kg /m®,

"Eva Soxelo pe vepd £xel Statopr] 100 cm? ko sivat yepiopévo péxpt

70 VoG Twv 40 cm, O6TIWS PaiveTal oTo StmMAavVS oxfua.

a) Na vmoAoyicete v v8pooTaTiKy Tieon atov TLVOUEVA TOoL So-
Xxelov.

B) Moom Svvaun éxetat o MuBpEvag amd To vepod;

Aivovtai: g=10N /kg, d,,, =1.000 kg / m®.

X Sumhavi elkova @aivovtatl §U0 CWANVES TTOU TEEPLEXOLV TO (510 LYPO.

a) Na einynoete yia oo Adyo ot 890 cwANVES € GUYKOWVWVOUV GE TUN A
™G elkOVAG IOV € aiveTal.

B) MNowa otabun amd toug Vo cwAnves Ba petakivnBel TeplocdTEPO, AV

TOUG OUVSEGOUE GTO KATW UEPOG UE VO CWANVAKL, KL YT

Epwton -
Apaoctnpémra

<

2uvoyn evoTnTOG

40 cm

100 cm?

H mieon mov gp@aviletal oe éva onpeio 0To E0WTEPLKO VOGS UYPOL TO OTIO(0 LoOPPOTIEL OVOpATETAL

vSpootatiki mieon. H vSpootatiky mieon e&aptdtal amd to BdBog amod v eAeVBepN M@ AVELR, ATTO

™mv emTdyLvvon TS BaplTNTAG OTOV GUYKEKPLUEVO TOTIO KAl OTtd TNV TUKVOTNTA Tou uypoL. H udpo-

OTATIKN Ttieon S€V €EAPTATAL ATIO TO XTI TOV SOXEIOV 1] ATLO TOV GYKO TOL UYpOL.

( YdpoaoTartikr) Trieon ]

E&aptdTal amd

10 BABog TNV TTUKVOTNTA | | TNV ETMITAXUVON
EVTOG TOU UypoU TOU UuypouU G BaputnTag
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Apxn Tou Pascal

A€Eeig-kAeldLa: petddoon micong, vSpaALVAIKA @péva

e TloAU cuyvd xpeldletal va TOAAXTAAGLAGOVIE TO HETPO MLag SUvaung. Me oo Pnyavicuo Kata-
PEPVOVLE Vo aVUIDOOOVE Eva auToKivTOo He T SUvapn pag; (stkova 1)
o [loAA& ocUyypova ToSNAaTa €(ouv VEPAVAKAE @peva. TTolo eival TO TTAEOVEKTNHA AUTWV TWV @PE-

vV o€ axéomn pe Ta cupPatikd; (eova 2)

APAsTHPIOTHTA 1: Apxn Tou Pascal

XpNoLOTOOTE £0E(G 1) 0/1) EKTIALSEVTLKOG TNG TAEN G pid TAXGTIKY PLAAN ATEO VEPO, TTNV OTIOLX £XOUV AVOLYTEL
800 HIKPEG 0TEG oTNV (SLa KATakOpLEO Kal o€ Sla@opeTikd VY. T'epiote pe vepd kat TapakoAovboTe TNV

TPOXLA TIou akoAovBei N PAEBa Tov vepov Byaivovtag amo kGBe o).

Ixedldote TIG TPOXLEG oTo oxnua 1. |

b

Zxnpa 1 IxAua 2

B
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Apxn Tou Pascal

TN oUVEXELR, POV EavayENITETE TN QLOAT HE VEPD, KAEIOTE TO GTOLO HE TO OTOUX 0aG Kot uonéte Suvatd,

auEAvovTag TV TI{eon OTNV ETLPAVELX TOV VEPO.

ZxeSLAoTE €K VEOU TNV TPOXLA ATtO KABE OTY) 6TO oYU 2.

KukAwoTte TV Tapatnpnon oag:

H avé&non g mieong mov Ttpokarécate 6TO GTOULO TNG PLAANG HETAPEPONKE:

a) pdévo oty TTdvw 0T B) novo otnV KATW OTM Y) Kot otig 800 oTES

Oa dAAale | TPONYOUUEVT ATTAVTNGCT) 0AG, AV OL OTIEG ) TAV O SLAPOPETIKA onpeia;

APASTHPIOTHTA 2: NMoAAaTTAaCI00TAG dUVANNG
Avoitte 6t0 PwTOSEVTPO TNV TIpocOpoiwaoT «Apyn Tou Pascal». MeTakivmvtag Ta Towa-
To TV EPPOAWY, peTaBAAETE TO EUPaSOV TOVG. ZUUTAN PWOTE TOV TTAPAKATW TIVAKX e SLd-

POPES TIHEG TNG SUvauNG Kat Tov eupadol kabe epPforov kal voAoyiote Tov Adyo Toug o€

KaBe mepimTwon.

10 20 100
10 40 100
10 60 100
10 80 100
10 100 100

T mapatnpeite yia Toug Adyoug i—l Kol i—z oTLG §V0 TEAEVTALEG OTNAES;

PwtddevTpo -
Apxn tov Pascal

121


https://photodentro.edu.gr/v/item/ds/8521/1678

Apxn Tou Pascal

B I0pewva pe v apxf tov Pascal, n ab&non ¢ mticong oe pia teploxn evog mept-
0PLOUEVOL, ATIO TOLXWUATA, VYPOU HeTadiSeTal apueiwtn g 6A0 TO VYPO KAl OTA

TOLYWHATA TIOV TO TIEPLKAEioLV. ‘ETol, 0T0 Tapakdtw kAelotd Soxeio pue vypo, abén-

o1 NG TiEoN G KATd Ap; 0TO WKPO €uforo avEavel Ty Tiieon Katd Ap, 6TO PHEYAAO

Apxn Pascal

éuBoAo. T Tig 8o petaBorég g ieong loyveL:

Ap,; =Ap,

Ap,

F

B Amo Vv mponyoVpevn oxéon pokUTTeL OTLF, = %Fl, dAadn to pétpo G F, elval t6oeg popég pe-
1
yaAUtepo atmd to pétpo ¢ F, 60eg @opéc elvar peyaAivtepo to epufadov A, amd to epfadov A,. To

YEYOVOG auTo pag Sivel tn SuvatoOTNTA va TOAAXTIAAGLATOVHE TO PETPO pLag SV,

3%

Apxn tov Pascal kat v8pavAikd @péva...

ATIO TO AT TOV PPEVOU PEXPL TOUG TPOYOUG TIaL-
PEUPBAAAETUL VX CUGTNUA CWANVOOEWV TIOU TIEPLE-
XELEVA EL81KO VYPO (VYPO PPEVWYV). AdGYyw TNG apXNS
Tov Pascal, n §Uvaun mov ackolpe ot pia TAELPA

TOV CUOTNUATOG (TIEVTAA (PPEVOV) QUVEAVETAL VAAO-

ya pe tov Adyo twv gupadwv (¢upoAo otov Tpoxo
Tpog éuPolo oto evTdA). ‘ETol eival apkeTd Lo €V-
KOAO VO (DPEVAPOULLE TO OXN UK, KABWG TTOAAXTTAOCLA-

Cetalm SYvapn oV aoKOVHE LE To TOSL Lag.

Pwtddevtpo -
Zootnpa médnong
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Apxn Tou Pascal

@

Y10 TTIApAKATW KAELOTO Soxelo e e@aproaTto ERPoro TiepLEXeTAL LYPO Kot TPla HAVOUETPa o€ Sla-
QOPETIKG BAON.
a) No avtiotolyioete TIG TIHEG NG THEGTG GTNV APLOTEPT] OTHAT LE TO LAVOUETPO TN SEELA OTHAT.

Na attioAoynoeTe TV EMAOYT| 0OG.

2kPa - .
1kPa - .
3kPa - .

B) Me ) BonBela Tou epPodAov kat eEwTepkWV Suvapewv avidvovpe Ty Ttieon katd 3 kPa. IMowa

Ba elvain véa évdeltn kaBe pavopetpou;

* a) Xpnoomownvtag tnv apyn Tou Pascal, va amodeifete dTL yLa tig Suvapels F kat F, oto pkpd kat

0TO HEYGAO €uPoAo LoXVEL

Fy

B) Na epapudoete Vv Tapamdvw oxéon, av oyVel F, =20 N, A, =10 cm? kat A, =100 cm®.

Ep®dtnon - Epwtnon -
ApactnpéTta ApaotnpoTnTa
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TOoU Pascal

3.3.3B E@appoyeg TnG apxXng

A£Ee1c-KAELSLA: VEPALALKOG AVLPWTHPAG, VEPAVALKOG KOALVEPOG, XPLUGHS KAVOVAS TNG UN)XAVLIKHG

e Me Tolov Tp6TO alomoleital n apyn Tov Pascal o€ évav v8pavAikd avupwtipa; (eova 1)
e Me molov TpoTO a&loTmoleital 1 apy1] Tov Pascal ota 6KATTITIKA U)XV LATA, OTIOU VTIAPXEL AVAYKT

A0KNONG TIOAY peEYAAwV Suvdpewy; (etkbva 2)

A

APASTHPIOTHTA 1: XpUuOoGg Kavovag TG PNXAVIKAG
A. Xpnowomowmote §V0 cUpPLYYESG SLAPOPETIKNG
Slatopung, 0w @aivetal otn SImAAVY ELKO-
va. AoV T cUVSEDETE PE Eva kPO AGOTLXO
KOL TIG YEUIOETE PE VEPO (1) UTIAE OLVOTIVEU A,
Yl va UVETOL KAAUTEPQ), OKNGTE SUVAUN
ota dvo gufolra. Mapatnpnote molo gpforo

elval EUKOAOTEPO VA HETAKIVIOEL TO UYPO.

KukAwoTte TV Tapatrpnot oag.
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E@appoyég Tng apxrng Tou Pascal

Elvat eukoAdtepo va petakivnBel To vypd dtav ackeitat SHvoun:

a) oto pkpo éuporo B) oto peydro eufoiro

TN ta §V0 éuPola oxveL 6TL:

a) To UIKpO £UBoAo HETATOTI(ETAL TIEPLOGATEPO ATIO TO HEYAAVTEPO.

B) To peydro £uPolo petatomileTal TEPLEGOTEPO ATO TO UIKPOTEPO.

y) ta 6Vo éupoia petartomifovtal To iSto.

. Metprote pe éva maxOPeTpo T SLAPETPO &, TOU UPOAOU TNG KPS CUPLYYaS KL Tn SLEETPO 3, TOV eLBo-

AOU NG HEYAANG oVpLyyag Kat Bpeite To eufaddv g Statoung Toug:

XpnowomowmoTte TV apxr Tov Pascal, yia va utodoyioete mooeg popég moAlamAactadetat  Suvaun amo To
ukpo £upolo (F,) oto peydro éuPoro (F,):

E_A_
E A

APASTHPIOTHTA 2: YOPAUAIKOG avUupwThHpag

XpNOHOTIOOTE TA CUUTIEPACTUATA TNG SPATTNPLOTNTAS 1, VLo VA ATIAVTICETE OTA TIAPAKATW EPWTNUATA.

B1l. EmAééte amd ta mapakdtw oxnpata A kat B to oxfjua oto omoio e@appoletal cwaotd n apyn tov Pascal

oTNV apxn AeLToLpYiag Tou VEPAVALKOU AVUPWTNPA. ALTIOAOYOTE TNV ATIAVTINON CAg.

B2. YmolAoyiote Tov Adyo tou gpfadol Tou peydAov eufdAov mpog to epadov tou pikpol pfodrov, av xpeld-

Cetau pe Suvapun pétpou 50 N va avuwoovpe (1e otabepn) TaxvtnTa) dxnua fapoug 10.000 N.
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Apxn Tou Pascal

B H apyr) Tov Pascal xpnopomoleital 6TIg TEPITTMOOEL IOV VTIAPYEL AVAYKT] VA AUEN|GOVLLE TO Pé-
TPo g SVvaung. I'a mapddetypa, 6to VEPAVAKS THHOVL 1] SUVAUN TTOLV KOKOVUE 0€ AUTO TIOAAX-
TAacL&deTal oTov TPoxo He T Bonfela kKaTAAANANG SLAUOPPWONG TOU CUGTHULATOG TTAONYTONG KAL LLE
™ Xp1on €L81koV VYPOV, KABLOTWVTAS TO TILO «EAXPPU» GE OXE0M HE £va TILOVL IOV Sev elvat LEpav-
AKO. Me TTop o010 TPOTIO AELTOUPYOVV TA UEPAVAKA (PPEVA, TO VEPAVALKO TILEGTIPLO, CKATITIKA UnX0-
vipata k.A. To képdog oe SYvaun duws Sev elval xwpig koaTog. 'ETol, e@appolovtag mv apxr| Tou
Pascal kep8iloupe o SOvaun, aAA& xdvoupe o€ PETATOTILON, OTIWG PaiveETAL Kol 6TO oxHua (XPpUoOg

Kavovag ¢ unxavikig). To yeyovdg auto eivat amotédeopa G SLatipnong tng eVEPYELAS.

Xpuo6g kavovag
TG HNXAVIKTG

Apxn tov Pascal kat ekoka@elg...

0 ekoKa@£ag amoTEAEL Eva ISLaiTEPA XPIGLUO UNXAVIHA Yia HEYAAa (Kot OxL povo) texvika épya. H xpn-
OLOTNTA TOU EYKELTOL OTO YEYOVOG TWV TEPACTIWV SUVANEWY TIOU UTIOPEL Vo AOKNOEL (8EKASEG £wG
eKATOVTASEG XIALASEG N). Ot SUVANELG AUTEG AVATITUGGOVTAL XAPT OTA USPAUALIKE GUOTIHOTA TIOV (DE-

PEL, TWV oTIoiwV N AetTtovpyia opiletatr oty apxr| tov Pascal.
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@

‘Eva kiwtio pagag 100 kg iooppomel otov SimAa-
vo vpavAlko avuPwtipa. To eufadov tov pi-
kpo¥ guPodrov sivar 1 dm? kat Tou peydiov epfo- f
Aov 25 dm?

a) Na vmoAoyioete kal va oxeblaoete To fapog

oL KIBwTiov.

E@appoyég Tng apxrng Tou Pascal

B) Moo mpémeL va elvat To HETPO TNG SUVAUNG TTOV

aokeital and to vypod (F,), yia va .ooppoTiel to
KIBWTLO;

y) Na vmoAoyioete to pétpo g SUvaung F, oto pkpd €pforo.

Atvetaim emtéyvvon g Bapvttagg=10 kﬁ Bewpnote 0TL T EPPoia Sev €xouv Bapog.
g

ok 0 v8paVALKOG KUAWVEPOG EVHG uNXaVILaTOG AetToupyel pe Addt kat £xel SLdpetpo pikpol epufoAov

8, =3 cm kot Siapetpo peyarov gnfodrov 3, =12 cm.

i

| A, A,

a) Na vmoloyioete o epadov kdBe epforov (A, kat A,).

B) Moom SYvaun aokeital oto Pkpo EuPoiro, av yvwpifouvpe 6TL TO pHeEYAAo eufpo-

Ao aokel SVvaun F, =1.600 N;

w
2Uvoyn £vOoTNTOG

TOpwva pe v apxr tou Pascal, n abdinon g mieong o€ pa mepLloxm evog
TIEPLOPLOUEVOV, ATIO TOLXWUATA, UYPOU HETaSISeTAL apelwTn 6€ OA0 TO LYPO
KOl 0TQ TOYWUATA TIOV TO TIEPIKAEIOUV.

H apyn tov Pascal Bplokel e@appoyn 0Tav VTTAPYEL AVAYKN VO AVENCOVE TO
nétpo pag Svvaung. H aoknon pkpnig SVvaung oe éva €ufoAo mpokaAel
HECW TOU VYPOU TNV ACKNOM UEYAANG Svvaung oe éva peyddo €ppoio

(LSpaVALKS TiETTNPLO).

Epdton -
ApaotnplotnTa

Epaon -
ApaotnploTnTa

( Apxn Tou Pascal ]

Mikpr duvaun
o€ JIKPO €UPBoAo

MeydAn d0vaun
o€ peyalo éupolo
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Zxéon rieong — avwong

A£EEG-KAELSLA: dvwon

» To tepdotio o€ Bdpog mAoio emimAéel (ewova 1). [Towa SVVaun PTopel KAl KPATE GTNV EMLPAEVELA TO
TA0(0, OTTO IOV TIPOEPXETAL KOl ATIO TL EEapTATAL;

o Tuati n koAUUBNon otn BdAacoa elval eukoAdTEPN o€ oxéom e TNV KOAUUBNON oTtnVv TLoive;
(ewova 2)

APASTHPIOTHTA 1: AvWwon Kal EKTOTTI{OEVOG OYKOG (TTOI0TIK JEAETN)

XpNOLHOTIOOTE VAV OYKOUETPLKO KUALVSPO KaL TIpocBEaTe amoviopuévo vepd péypLkamola évdeldn. Kpepdote

, Lo , , . , , , , MA®
Evay PETAAAKO KOAVEPO o€ Eva Suvapopuetpo kal SlaBaote v €veldn tou v va Bpeite to Bapog tou F,.
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INUEWOTE TNV €VOElEN Fy = oo N. Xt ovuvéyela Bubiote Tov peTaAAKO KOALVSPO 0TO vEPO, OTIWG Paive-

TAL OTO TIOPAKATW OXTHUQA, KOl OTUELWOTE TN VEX EVOELEN (F’) TOL SUVAPOHETPOV, KAB®G KL TOV OYKO M, Tov

vepPOoU TIOV eKTOTII{EL 0 KUAWVEPOG KAOE opd. ZUUTIANPWOTE TIG oTNAES F' ko V.

ity

F'(N) V(em?) Fa(N)

BIW|IN |-

Yroypappiote T AE&n péoa oty TTapévBeon OV TEPLYPAPEL CWOTA TIG TAPATNPTOELS OASG:

H év8ei&n tou Suvauduetpov, 6tav Pubilovpe Tov petadlkd kKOAWVSpo, eival (peyadvtepn / pikpdtepn) oc
oxéon pe TV €veeltn Tov SUVAUOUETPOU, OTAV 0 HETAAALKOS KUAWVSPOG lvat £Ew amd To vepd. AuTo onpaivel
OTL TO vepd aokel Svvaun otov kKOAWSpo pe Sievbuvon (katakdopuen / oplldvTia) Kol Ue Yopd PO TA

(mévw / kéTw). H 8bvapm aut) ovopdletat dvwon (F, ) kaw v vmoAoyilovpe melpapatikd amd m oxéon:

XpNOLUOTIOLOVTAG TNV TEAEVTALA GXEON, VTTOAOYI(OTE TN SUVAUT TNG AVWOTG KAL CUUTANPWOTE TNV AVTIOTOLXN

oTHAN TOV Ttivaka. YTOYpapUioTE TAPAKATW TIG TTAPATN P OEL OAG:

e ‘000 peyaltepog ivat o dykog Tou vepol Ttov ekToTieL £va avTikeipevo, TOo0 (HeyaAvTepn / prkpoTe-

pn) eivarn Svaun ™g dvwong Tov ackeital o€ QuTo.

e H 8Yvaun ¢ dvwong (e&aptatar / Sev staptatal) anod to BdOog oto omolo Bploketal To avtikeipevo,

£POOOV TO AVTIKE(IEVO ivat 0AOKAN PO BuBLOPEVO (TIEPITTWOELG 3 KoL 4 0TO TAPATIAVW TXAUQ).
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>xéon mieong — dvwong

APASTHPIOTHTA 2: AvWon Kal TTUKVOTNTA UypoU (TTOI0TIK MEAETN)

[IpocBéote pa PEYAAT TTOGOTNTA AAGTL TIPOKELUEVOU VA AUENGETE TNV TTUKVATNTA TOU UYPOoU. A@PoU avakaTté-

Yete 10 vepod yla va StadvBel to aiarty, BuBiote TAAL 0AdKANPO TOV pETAAALKO KUAWVSpO. YToAoyiote Eavd

SYvaun g dvwong.

TLTapatnpelte cUYKPIVOVTAG TNV TIUT TNG AVWOT S IOV aoKe(TaL aTov KUAWVEpO, 6Tav autdg Bubiletal oe aAa-
TOVEPO, GE OXEOT LE TNV TLUN TIOV BPNKaATE, OTAV Tav BUBLGUEVOG O ATILOVIGHEVO VEPO 0T Spactnplotnta 1;

Ymoypaupiote TapakaTtw TV EMAOYT TTOU SAWVEL TNV TTIAPATHPN 0T OAG:

H 8Vvaun ¢ avwong eivat (ueyadivtepn / prikpdtepn), 6TAv 1 TUKVOTNTA TOU VYPOU elvat peyaddtepn.

APAsTHPIOTHTA 3: MpoéAguon TnG dvwong

Me ™ BoriBela NG TPocopoiwong «Avwor Kot SUVALELS VYPWV» aXESLAOTE TIG SUVANELS TTOV

Séxetal to KIBWTLo amd To vypd péca oto omoio eivat fubiopévo.

Avwon kat
Suvapelg vypwv

TN OUVEXELQ, UE EVa SLAPOPETIKO XPWUA OTIAG 0XESLAOTE TN GUVIGTAREVT SUVALT IOV TIPOKUTITEL GTNV OpPL-
Covtia S1evBuvan (a€ovag X) KoL T GLVIGTAUEVT SUVAUT TTOV TIPOKUTITEL 6TNV KATaKOpLEN StevBuvon (dgo-

vag y).

[To¥ o@eileTal ) Gvwon Tov SEXETAL VA CONU;

MA®
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B Adyw NG uSpooTaTIKNG TiEONG, 0€ éva cwUA TIoV gival BuBilopévo oe
VYp6 ackoVVTAL SUVANELS IOV elval KABETEG o€ KAOE TUN A TNG ETILOAE-
VELAG Tov. Ot SUVAPELG TTOU KCKOVVTAL 6TO KATW UEPOG TOU COUATOG
Tov Bploketal oe peyoadtepo Babog eival peyaAUTEPEG OE GYEDT UE
QUTEG IOV AOKOVVTAL 0TO TAvw WEPOG Tou. H ouviotapévn 6Awv av-
TOV TwV SUVAUEWY £XEL KATAKOpLEN SlevBuvon HE @OPAE TPOG T

TAVW KAL ElvaL T avwor).

B Y& kdbe copa mov Pubifetal oe VYPO aoKelTAL ATO TO VYPO GUVOALKT SVuvaun, 1
oToia £éxel KaTtakdpuEN S1evlBVVON KAl POP& TTPOG Ta TTaVw. T1 SVVaUN aUTH THY
ovoudlovpe avwon kal e£apTdTal amd TNV TUKVOTHTA TOU UYPOU (duyp) KalL TOV

OYKO TOU UYpOU TIOV EXEL EKTOTILOEL TO CWUA (V

EKT

). H avwon bev egaptatat amd to

Ba&Bog oto omolo BpilokeTal éva cwpa, e@doov elvat oAdkAnpo Bubiopévo ato vypo.

Avwon

H avwon ot Nekpa Oddacoa...

T'vwpilovtag amd tn Spactnplotnta 2 4TL 1
Avworn eEapTATAL Ao TNV TUKVOTNTA, KoL
KOG TO AAXTAVEPO ElvaL TTUKVOTEPO ATIO TO
VEPO, CUUTIEPALIVOULE YLA TIOLO AOYO 1] KOAUW-
Bnon ot OdAacoa eival gvkoAdTeEpN Ao
auTr 6TV Toiva. AKOun Lo €vtovo elval To
@awopevo otn Nekpd Oadacoa, 0Tov 1 aAa-
TOTNTA Elval TTOAV PEYAAN, LE ATIOTEAEGHA VA
QUEAVETAL ONUOVTIKA KAL) GvwoT), OTIwGS @ai-

VETOL KOl 0T SUTAavT) ELKOVAL.

t
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>xéon mieong — dvwong

@

Apnvoupe pla opaipa amod ) 0éon A va Bublotel ato
vepo. Le kabe B¢omn katd T Sidpkela TG fUBLOTG TG v
oxXeSLA0ETE TIG SUVANELS TG dvwong Katl Touv Bapoug

NG, ALTLOAOYWVTAG TOV OXESLAGUO GO,

Na eTAEEETE TNV ATTAVTION TTOV CUUTIATPWOVEL CWOTA KABERIN ATt TIG TAPAKATW TIPOTACELS.

a) Abo o@aipeg (Slag axtivag, pla xaAkivn kot pio adovpvévia,
elvat Bublopéveg oto vepd. Tote:
i) ot Vo opaipes aokeital (Sla avwon.
ii) peyaAvtepn avwon aockeital oty Y&Akvn oc@aipa.

iii) peyadtepn dvwon aockeital onv cdovpvevia caipa.

B) A¥o &0Aweg opaipes SlapopeTikov HeyEOOUG ETITTAEOUV

oto vepo. Tote:

i) peyaAvtepn avwon ackeital otn peydAn opaipa.
ii) otig 8Vo opaipeg aokeital (S dvwon.

iii) peyaAUtepn dvwon ackeital atn pikpn o@aipa.

y) H &vwon mov ackeital otn o@aipa

TOU oXNpatog amd To vepd sival:

i) 3N

Epdtnon -
Apaotnplotnta
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Apaotnplotnta
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Apxn Tou ApYipnoén - NMAeuon

A€Eeig-KA£18La: ekToTI{OUEVO VYPO, apxT| TOL ApXLun 1), cLVBN KN TALOONG

H avag@®vnon «evpnko» amodidetat otov ApxLundn. ZOu@wva pe Tov 8pUio, o ApxLuréng, evbovoia-

opévog amo TV avakdAVYT Tov, £Tpexe YUUVOG, ava@wvmvtas «<EVpnko». Tt avakdAvpe o Apxur-
ong; (ewdva 1)

‘Eva uttofpuyto pmopei va avéABeL 1) va kaTtéABeL oo vepo. [mg pumopel va oupPel avtd; (ewxova 2)
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>xéon mieong — dvwong

A
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APASTHPIOTHTA 1: ApXR Tou ApXIMRdn

Me éva SuVaPOUETPO PETPT|OTE TO BAPOG (Fg ) €vog avtikelpévou (oxnua 1). Ztn ocuvéxela Bubiote To avtikeipe-
Vo o€ §0xE(0 TO OTIOLO TIEPLEXEL VEPO UEXPL TNV OTIY) UTIEPXEIALOTG. ENUELWOTE TN VEX EVEELEN TOU SUVAUOUETPOU
(Fs) (oxnpa 2).

ZxApa 1 Zxfua 2

YmoAoyloTe To HETPO TNG GAVWOTNG TTIOV AOKE(TAL OTO AVTIKE(EVO.

Fy =F, = F; = cosrsemsomsssssssssssne

Me to SuvapdpeTpo PETPNOTE TO BAPOG TOU Soyelov pe TO vepPO (Fg(s))
OV eKTOT{OTNKE amd TN BUOLoN Tou avtikelévou (oxnpa 3), Kabwg
KoL To amofapo (Fg(a)) Tou Soyelov (oxNua 4).

YmoAoyiote To kKaBapo BAPog TOU VYPOV TTOV EKTOTILOTNKE (Fg(wp) )

ZUUTIANPOOTE TA KEVA LE TIG TTAPATNPNOELS GG KTIO TO TIPONYOVHEVO TiElpapaL.

H dvwon Tov aokeital 6To cwpa To oToio eival UBLOUEVO OTO VEPO EIVOAL c.eeereereeererierenene [TEe oo T

TOU VEPOU TIOU wvrerereeererereeeens .

H mapamavw apxr ovopaletal apyti Tov Apxtuiidn Kot .oxVEL Y 0TIoloSNtoTe pevatd (VYpd 1| aépLo).




MA®

Apxn Tou Apxiundn - MNMAgdon

APASTHPIOTHTA 2: ZUVORKN TTAEUONG

Zto SimAavd oxnpa N o@aipa emimAgeL 6To UYpPO. Na oXeSLACETE KaL v ovo-

HAOETE TIG SUVAELS TTOU ACKOUVTAL 0T o@aipa.

Ovopa duvaung KateuBuvon

AoV n opaipa looppoTel, IOl 6XEGT GUVEEEL TA HETPA TWV SUVAHEWVY TIOU AGKOVVTAL GE QUTY;

...................................... (ouvBnKn TAEVONG)

APASTHPIOTHTA 3: TOTE éva oW ETTITTAEE]

Yuvdebeite otnVv pooopoiwomn «ITAevon». EMAEETE SLd@opeg TIHEG TTUKVOTNTAS YLX TO CWUA
KOL TO VYO péoa oto omoio Bploketal ZUUTANPpwOTE TI§ TIHEG oToVv Tiivaka. [Tatiote «Evap-
& Yx va SLAmIoTWOETE av To owpa BuBileTal 1) eMITALEL KOl GNUELWOTE TO GTNV TEAEUTALN

oTNAN.

MukvéTnTa uypou MukvoTnTa oTEPEOU E (emirAéer) /

(kg/L) (kg/L) B (BuBigeTau)

Tp&te Ta CUUTIEPAGUATA OAG VLA TO TIOTE ETUTALEL EVU GO, GUYKPIVOVTAG TNV TTUKVOTNTA TOU WUE TNV TTUKVO-

™NTA TOoV VYPOV.
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>xéon mieong — dvwong

B H dvwon (F, ) mov Séxetat éva odpa amd
K&molo vypd péoa oto omoio eivar Bubi-
ouévo etvat tom o€ PETPO e To Bapog (Fg )
TOV VYPOU TIOV eKTOT{{EL TO owpa. H ma-
PATIAVW TIPOTAON EVAL YVWOTH WG apXt)

Tou ApYurdn.

TUVETIWG £XOVE:

F, =F ;

g(uypO\'J oL emom’(;srm) n

FA =m(

’
vYpoL oL smonigs‘rm) g T|

FA = duypvﬁueg

1

Ey =d,,,8Viue
VPSP Apxi Apxuisn
omov d,,, N TUKVOTNTA TOL LYPOU, g N EMTAXVVON TNG BapOTNTAG Kat Vg, 0 OYKOG TOU EKTOTILOLE-
VOU UYpo.
B [MAsgYon: Otav éva oopa emimAel, 1 SHvaun g dvwong (FA) TIOVU AOKE(TAL 0TO oWpA gival (o o€
HETPO pE TO B&pog (Fg ) TOU CWHATOG.

F, =F

g(oodp)

2uvBnkn TAedong

‘Eva cwpa EMITIAEEL 0€ KATIOL0 VYPO (1] PEVOTO YEVIKOTEPQ) AV 1] TTUKVOTNTA TOV (d
). AnAadn:

) elval pkpoTe-

ocop

pM AT TNV TUKVOTNTA TOV UYpOoU (dwp

Gop vyp
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Apxn Tou Apxiundn - MNMAgdon

H kopu@1] Tov Tayopouvou...

'Oty éva oW ETTAEEL OE KATIOLO VYPO, UTIAPYEL EVA
TUHA TOVU TtoV elval BuBLOPEVO KL VOl TUILX TOV TIOU
BplokeTal TAvw amo TNV EMLPAVELX TOV UYPOoV. ATIOSEL-
KVUETAL OTL TO TTOGOOGTO TOU OYKOU TOU CWUATOG TIOU

elval uBlopévo elval ioo pe Tov AGyo TV TTUKVOTHTWY

d,
(o]0 r I3 I3 7 ’
£ 1. H mukvétnTa evég aydBouvou eival mepimov
duyp
0,92i3 Kot Tov Bodacovol vepol eival Tepimou
cm

1,025 % TUVETIWG amd TOV AGY0 TOUG TIPOKVTITEL OTL
cm

0,92
1,025

ato to vepod kot poA to 10% Bploketal mvw amod to vepo. To yeyovdg autd kablotd ta mayofovva

=~ 0,9=90% tov mayopouvvou BplokeTal KATW

TIOAV emiKivEuva Yl Ta TAola, Aol auTO TIOU SLAKPIVOLY «...E(vaL LOVO 1) KOPLET] TOV TIayOouvour.

0 8¥tn¢ Tov Kaptéolov

YAKG: £va TTAQOTIKO PTTOUKGEAL, TAQOTIKO KOAGpAKL
O TO 0TO VA AKPO TOV, GUVSETNPES, VEPO. -I -I
Awxdikaoio: KoBovpe 10 KOAaUdKL 0TO 0TIAGTO GKPO
ToUL Kal dnpovpyovpe éva U. Zta §Vo okéAn touv U opn-
VWOVOUNE €vav oLVSeTpa. ATIO ToVv GUVSETHPA aUTO
TEPVApE GAAoug 600 ouvdetnpes. ‘Exovpe dnpovpyn-
o€l €ToL évav «SUTN». Av 0 «8UTNG» Sev eMITAEEL 0TO

vepo, Balovpe wkpoTEPOLG oLVSeTNpeG. Iepifovpe T

I

UTIOUKAAL HE VEPO, piYVOUUE pHEoa TOV «SUTN» Kal BLéw-

VOUUE GQPLYTA TO KATIAKL TOU UTTOVKOALOV.

111

E&nynon: O «80tng» emumAéel, ylati Touv ackovvTal ot
avtiBeteg Suvapels fapog Kol Avwon. ETo KAAAPUAKL
éxeLeykAwBlotel pa moocoTTa aépa. ‘Otav mEloUE TO
UTIOUKAAL, 1) TELEOT) LETAPEPETAL OE OAN TNV EKTAGT] TOV VEPOU (apx1] Tov Pascal), omo-

TE KL 0TO KAAQUAKL AUTO EXEL WG ATTOTEAECUA VA CUUTILECETAL O EYKAWPBLOUEVOG OE-

POG 0TO KAAQUAKL KL VX ELCEPYETAL € QUTO TIEPLoaOTEPO VEPO. 'ETOL Opws 1 dvwaon

1 omola aoKelitaL 6TOV «SUTN» HKPAIVEL ETTELON HIKPAIVEL 0 GYKOG TOU VEPOL TIOL OrU-

I3 ’ , ’ , ; ’ 2 ’ Apx1) Tov [TaokdA
TOG SK‘I.'O’IT[(S[, YLVETAL UKPOTEPT ATTO TO Bapog TOV KOl XVTOG katadveTal ‘Otav dev - 0 5vg ToU

h [ ; ; , ’ ; , Kaptéoiov
TILECOVLE TO UTTOVKAAL TO ETLTAEOV VEPO TIOU ELOT)ADE EEEPYETAL ATTO TO KAAALAKL KoL
1 dvwon oV acKeltal 6Tov «5UTN» ATOKTA TNV APtk TG Tun. 'V avtd o «5vTng»

avefaivel
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>xéon mieong — dvwong

©

‘Eva opa o@atpikol oxfuatos £xel Oyko 1 m® kat emimAésl o€ vepd £XovTag To piod Tov Tufpa

Bubiopévo.

Na vmoAoyicete:

a) TN SVvaun TG Avwong IOV ACKEITAL GE AUTO TO CWHA ATIO TO VEPD,

B) To Bdpog Tov cwpatog,

Y) ™ pada Tov CWUATOG,

§) TNV TLKVOTNTA TOV CWUATOS KAL VA ETILRERALMOETE OTL elval LIKPOTEPT ATLO TNV TTUKVOTITA TOU
vepov.

Aivovtat: d,, =1.000 kg /m? g =10 N/ kg.

* Kpepdape éva oopa amo éva Suvapdpetpo. Xtn cuvéxela Bubi-
Toupe 0AOKANPO TO oWHX o€ VEPD. Na XP1OLUOTION|OETE TLG EV-
Sel€elg Tou SLUMAAVOU GXMUATOG KAL VO UTIOAOYIOETE:
a) To BAPOG TOV CWHATOG,
B) ™V dvwon Tov ackeital amd To VYo, 2N ‘
Y) TNV TUKVOTITA TOU CWUATOG.
Atvetar: g=10N /kg.

100 ml

Epwton - Epaymon -
ApaotnplotnTa ApaotnpdTnTa
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20voyn evorntag 3.3.4
2Uvoyn evoTnTag

Avwon eival ) Svvaun mov ackeital og cwpa Tov BubileTal o VYPO KaL 1 oTrola ExEL KATAKAPLUPN
StevBuvon kal eopa Tpog Ta Tavw. H dvwon eEaptdtal amd tny mukvoTnTa TOL UYpoL Kal Tov GYKOo
TOV VYOV TIOV €KTOTII{EL TO owpa. Agv eEaptatat amd To f&Bog oto omoio BpiokeTal éva cwua, EQOcOV
elvat oAdkAnpo Bubiopévo.

H dvwon opeidetal ot Sla@opd TG UEPOCTATIKNG TH{EOTG 6TO KATW LEPOG TOV CWHUATOG GE GXEDT) HE
TO TIAVW HEPOG TOU.

Apyn tov Apxymdn: H dvwon mov ackeital o éva c®pa amd kamolo vypo péoa oto omoio eivat fu-
Blopévo eivat ion og pétpo e To BAPog ToL VYPOU TOU EKTOTITEL TO CWUA.

‘Otav emmAgel Eva oW OE £Va UYPO, AOKEITAL 0€ aUTO Gvwor atd To VYPd, He PHETPO (00 pe To BApog
TOU oWHATOG. [l va eTUTALEL Eva WU GE VO VYPO, TIPETIEL T TTUKVOTITA TOU VA EIVAL LLKPOTEPT) ATIO

auTn Tou uypov.

10 €id0g
TOU uypou

TNV emMTdyUVon TOV OYKO
G BaputnTag Tou BubiopaTog

eCapraral eEapTaTal eCaptaTal
ato ammod ato

Av gival ion pe
10 BAPOG TOU TWHATOG

[ MAelon cwuaTog ]
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. . ATpoo@aIpIKA
ATHOO@UIPIKN TTIECNH migon

AEEEIG-KAELBLA: aTpOo@ALPLKT) TiiEoT, BapOUETPO

o Amo6 ol mpoépxeTaL ) SUVAUN IOV «GTIPWYVEL TOV XUHO VA aVEBEL GTO GTOUA LG AXTIO TO KOAXUA-
KL (ewova 1)

e 'Eva Baciko 6pyavo pETpnong oth petewporoyia eival to Bapopetpo (ekdva 2). Tu petpael to Ba-
POUETPO KAL TG OXETICETAL T LETAPBOAT TNG EVBELENG TOV HE TIG KALPLIKEG CUVONKEG;

o TloAAG poAdyLa XELPOG €xOUV TN SuvaTOTNTA Vo PETPAvE VIIOUETPO (etkOva 3). Me Ttolov TpOTIO pe-
TpoLV To VPOUETPO 6TOo oTrolo BpiokovTal;

APASTHPIOTHTA 1: O ATHOOQAIPIKOG AEPAG AOKEI SUVAMN @
Tepiote pla pkpn @A pe vepd péxpt to otoplo. Kielote 1o oTOMO TG AKOUUTIOVTOS '
TIPOGEKTIKA éva Pkpd Koppdtt xapti. [Ipocééte va punv eloéABel agpag atn @LaAN. Avaro-
SoyvploTe TN @LAAN TTAV® aTtd pLo AEKAVT).

a) Zxedlaote TIG SUVAELS TTOU ACKOVVTOL OTO KOUUATL XAPTL, KAaBWG auTtd LlooppoTEL

B) Mot elvain TpogAevon TwV SUVANEWY TTOU ACKOVVTAL GTO XapPTi;
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APASTHPIOTHTA 2: MeTaOAR TG ATHOO@AIPIKAG TTIEONG ME TO UPOUETPO

XpNoOTOLOVTAG VA HETEWPOAOYIKO PUTaAOVL (AEPOGTATO) EQO-
Slaopévo pe aloOnTpa Tieons, KATAYPAPOUE TN UETABOAN TG
ATHOC@ALPIKNG TTiEOT G cLVAPTIOEL TOL VPJouG. Me Bdom Tov Ttiva-
KO TWV KATAYPAPOUEVWY TIU®V, VX OXESLACETE TO AVTIGTOLXO
8ihypappa. (1 hPa=100 Pa)

Yyoéuetpo (m) Nicon (hPa)

0 1.000
2.000 807
4.000 642
6.000 510
8.000 407
10.000 324

hPa)

=

Mieon

1000

900
800
700
600
500
400
300
200
100

0

a) Mg peTaBAAAETAL ] ATHOC@ALPLKN TI{EOT) O€ GLUVAPTNOT HE TO VPOUETPO;

ATHOOC@AIPIKN TTiECN

2000 4000 6000

8000 10000
Ywoéuetpo (m)

B) Mwx avalroyia: TomoBetoUpe 5 OUOLEG TIETOE-
teg o€ oto(fa (dnAadn ™ pia TAvw oty GAAn)
yla pepkéc pépes. fMowx amod T SimAavég Tpelg

mepmtwoel (A, B, T) avuumpoowmedel v te-

AKT HOP@1] TOUG; ALTIOAOYNOTE TNV ATTAVTNON A

oag.

Y) ZOp@wva HE TV TApaATdvw TapaTipnon g

Kol yvwpllovtag 4TL 0 aTHooEAIPLKOG aépag
QATOTEAE(ITAL ATIO HIKPOOKOTIKG HOPLA, TIOLA

aTo TI§ SImAaVES TPELS elkdveg (A, B, TN) Bewpei-

TE OTL AVTLTTPOOWTEVEL KAAVTEPA TNV KATAVO-

un Twv popiwv og axéaon He To VYPOUETPO;
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ATUOO@AIPIKN TTiEDN

B O atpoo@aplkog aépag sival éva peiypa agpiwv mov amoteAsital amd alwto (mepimov 78%), 0&u-
yo6vo (mepimov 21%) kot GAAa aépla. Ta HOPLX TWV AEPIWV AVTMV KIVOUVTAL LE LEYAAEG TAXVTNTES
QIO TNV EVEPYELA TIOU TOUG TIPOCPEPEL 0 HALOG, TE(VOVTAG VA ATIOLAKPUVBOVV IO TNV ETLPAVELX TNG
I'mg. ATté v &AAn, n Baputta g Mg éAkel Ta popla avtd TPog to kévipo 6. H Suvapwr avty
LooppoTiia Snuovpysl ™ ynuwn atpdc@apa.

B 'Onwg To vypa, £ToL Kat Ta aépla Snpovpyolv 0To ecwTePLkd Tovg Titeon. H mieon oto eowtepikd
NG ATUOCPALPAS OVOUGIETAL ATHOCPALPLKY] TILEDT) Kot o@eideTal 0To BApog Tov LTEpKEipEVOL
agpa. H atpoo@alpikn mieon oy em@avela g BdAacoag (Vopetpo undév) elvat mepimov
101.300 Pa=1.013 mbar =1.013 hPa kat ovopaZetar 1 atm (1 atpdéo@aipa). H atpoc@aipikn micon
HELWVETAL PE TO VYOUETPO, ETELST HELWVETAL TO BAPOG TOU UTIEPKEILEVOU aépa, OTIWG PAIVETAL OTO
SumAavo oxnua. 'vwpilovtag v atpo-
o@apwkr Tieon (pe évav ooOnTpa
Tt{ieoNG), ULTTOPOVLE VX UTIOAOY(GOUVE TO
vPopETPO 0TO oTolo PPLOKONACTE OF
oxéom pe éva onpeio ava@opds (.. o€
oxéom He v emupavela TG BdAacoag,

Tov Bewpovpe vPdpeTpo 0).

B e évav 1010 TapatnpovvTal LETAROAEG TNG ATUOCQPALPIKIG TTHEONG
e tov xpovo. Ot petafoAég TG Tieon g emMpPedlovVy TIG KALPLKESG GUV-
OMkeg. ‘Opyavo PETPNONG TNG ATUOCPALPIKNG TiieonS eivat To Bapod-
HETPO.

B Me ) Borfeta TG apyns Tov Pascal pmopolie va vmodoyicoupe v

OALKT) TiiEOT) 0TO E0WTEPLKS VYPOV VW aTtd TO 0TI0{0 LTIEPYEL ATUO-

o@aipa. Xto SimAavd oxnua 1 iieon oto onueio A eivat To aBpolopa p
aty

TNG USPOCTATIKNG KOL TNG ATHOCQALPLKNG THECT|G. ZUVETIMG:

Por = puép + Patm

OAwn Ttieom
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ATHOOC@AIPIKN TTiECN

H pétpnon e atpoos@atpikg Tieong
[N va petprioel v atpoo@aipikn mieon o Evangelista Torricelli, xpnowomoinoe évav cwAnva yepdto
ubpapyuvpo, Tov omoio avamodoyvpiloe kal BUOLoe péoa oe Soxelo pe VEPAPYLVPO, OTIWS PAIVETAL GTO

TApaKATw oxnpa. H otabun tov vdpapyvpou kateBaivovtag otapdtnos o€ VPog 76 cm 1) 760 mm.

KEVO

ATHOCQAIPIK 76 cm
Trieon

OEWPWVTAG OTL TTAV® ATIO TOV USPAPYVPO HEGK GTOV CWANVA SEV UTIAPXOLV aTuol VSpapyvpov (nAadn
0 XwpPog eivat kevdg), N udpootatiki Tieon ot Bacmn Tov cwAnva (oto onueio B) Ba sival:
N

Pusp = dsapapyspon)8h = 13.600 LENEY < ¥ 076 m=101.300 Pa=1.013 hPa
m g

'Opwg, N vépootatiki Tieon oto B elval ion pe Tv atpoc@atlpik mieon 6to A, agov ta §Yo onueia Bpi-
oKoVTaL o€ 0pLlOVTLO eiTteS0. ETTOPEVWG:
Patm = Pus, = 1.013 hPa

ATpoc@aipikn ot Kot Kaipog...

H yvoon g atpoo@aipus (1 Bapouetpukrc) mieons
o€ KGBe TOTO elval pla ONUAVTIKY TIAPAUETPOG VLA TN
YVWOon kat tnv TpoRAeYn TV KAPIKWV GUVONK®OV.
'ETol, o€ PETEWPOAOYIKOVG XAPTEG B TTAPATNPTOETE
ouxva ypapupés (Aéyovtal tooBapei) KaTd PNKog Twv
oToiwv Tapatnpeital Sl atpoo@alpiky mieon. Emi-
TAE0V, OE VOV TETOLO XAPTN EUPAVICOVTAL OL TIEPLOXES
ne VPMAS Bapopetpikd (H) kal oL TTEPLOXEG Pe YOUUNAD
Bapouetpiko (L). Ot TLpEG Tov avaypa@ovtal eivat ov-
viiBwg og hPa 1 mbar (1 hPa=1mbar =100 Pa). Eva

VYMAOS BapopeTplkd cUVNOWG AVTITTPOCWTEVEL KaAoKaLpia, EVve dTav TANGLATEL OE P TIEPLOXT EVa XA

UNAG BAPOUETPLKO, TUVIOWG AVTITIPOCWTEVEL KAKOKALPIO. XTOV CUYKEKPLUEVO XAPTN, TO VPNAG Bapope-
Tpk6 €xel Tiun 1.031 hPa, evw to yapnAo Bapopetpiko €xel Tiun 998 hPa. O dvepog eival amotéAeopa

TWV SLAPOPETIKOV TIEGEWV IOV ETIKPATOVV 6€ 6V0 SLPOPETIKOVG TOTIOVG.
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ATgOO@aIpIKA TTiEon

‘Eva mapdBupo €xeL Staotdoetg 1,5 mx 2,0 m. Av yvwpifoupe ott

N atpoo@atpikn mieon eivat 100.000 Pa: R s
a) va voAoyicete ) SUvaun oL ackeital 6To TAPdBupo ATo am
1,5
™mv atpdéc@alpa, "
B) va e&nynoete yia oo Adyo e amael To T¢AL TOL Tapabvpov. - o

[oto Ba empeme va eival To VoG ToL cwANvVa Tov xpnotpomoinoe o Torricelli, av 10eAe va petprioet
TNV ATUOCPALPLKNY TI{EST] XPTOLUOTIOLOVTAS VEPO avTi Y uSpdpyLpo;
Aivovtau: g=10N /kg, d,,, =1.000 kg / m”.

Tpelg petewpoAoywkoi otabpoi A, B kal I’ Bpiokovtal oe Stapopetika vdpetpa. To BapdpueTpo Tou
otabpov A Seiyvel kdmola otrypun T nuepag v évdelen 1.000 hPa, tou B v évdeién 900 hPa kat
Tou I' v év8ei€n 750 hPa. Av yvwpilovpe 6tL 0 otabpog A Bpioketat oe vpopetpo 0 m (oto emime-
80 g BdAacoag), o oo vdpueTpo Bplokovtat tepimov ot otabpoi B kat I'; Na kdvete ypnomn tou

Slaypappatog.

1000

800

600

400

BapopeTtpikn mrieon (hPa)

200

0 500 1000 1500 2000 2500 3000 3500
Yyouerpo (m)

‘Eva Bapdpetpo, otnv dxpn pag Alpvng, Selxvel tnv €v8elén

980 hPa. Na vmtoAoyioete v oAkn Tieon o€ f&Bog 5 m amd

™V emupavela g Alpvng.
Atvovtat: 1 emitdyvvon g apvtntag g =10 N / kg kain mu-
KvoTNTa TOL VEPOD d,,, =1.000 kg /m>.

980 hPa

Epoton - Epdtnon -
ApaotnpoTnTa ApactnpéTTa
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'3

. B Avwon oTov agpa

AEEEIC-KAELSLA: AvwoT oTa agpLa

YTdpxouv UmaAdvia ToU avuP®VOVTAL AV TA APNOELS EAEVBEPA Kol AAAX TTIOU KATAAT)YOUV GTO
£8a@og (ewova 1). [Mowa eivae n awtio U TOV TOU PALVOUEVOV;

To VYpA KOL TA A€PLaL AVIIKOUV 0TIV KATyopia Twv peuatwv. Av fubicovpe pia pmdda oto vepo,
avtn Ba xwvnBel TTpog Ta TAvw Kat Ba kataAnEel oy empavela. I'ia oo Adyo Sev avumvetal

pia prtdAo o Bploketal «BuBLopévn» 0Tov ATHOCPALPLKO Aépas;
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ATgOO@aIpIKA TTiEon

APASTHPIOTHTA 1: AvWOn OTO PEUCTA @

Apnivoupe pla pmdda péoa oe pa Se€apevn e vepo Kal avti-

OTOLYO VA UTIXAOVL PLE NALO péoa O€ Eva SwHATLO (apXIKE KAl TA

800 axivnta).

A. H xatevBuvon mpog v omoia B kivnBovv ta owpata (1
UTTdAQ Kot To pmaAdvi niiov) eivau:

a) TPOG TA KATW Kat Ta Svo.

B) mpog Ta mAvw kat ta dvo.
Y) M UTAAQ TTPOG TA TIAV® KOL TO PTTOAOVL A0V TTPOG T KATW.
§) M UTmdAa TTPOG TA KATW KAL TO UTTAAGVL NALOV TTPOG TA TTAVW.
€) Ta owpata 8 Oa kinbovv.
B. Na oxediaoete TIg SUVAELS TTOU ACKOVUVTAL GTNV UTEAAQ KAl 6TO PTIOAOVL AloL (TTAvw oTa oXuata) T

OTLyUN TIOU TA a@1VoUE eAeVBepa va KivnBovv.

APASTHPIOTHTA 2: ZUVORKN aviypwong

Avoi&te v mpooopoiwon «Avwon ot aéplan.
a) MetaBdAete Ty TUkvOTHTA TOU pPadoviol. Emdéyovrtag «Evap€n», mapatnpiote v MA@

KatevBuvon Ttpog TV oTtoia KIve{tal To PTaAovL. II6Te To umaAdvi avuPdVETAL HECA OTOV

ATUOCEALPLKO aépa;

B) Evepyomowmote TV emAoyn «Auvapelgy. MetaBGAETE TTAAL TNV TTUKVOTITA TOU UTAAOVLIOU KL TIHPATHP1-
OTE TIG SUVANELG TTIOL AOKOVVTAL GTO aK{VI|TO PTtaAdVL T16TE TO pumaddvi avuovetal oo GTOV ATHOCEAL-

pKo aépa;

Y) Me Bdaom Ta CUUTIEPACUATAE GAG ATIO TIG TIPOTYOUHEVEG SPACTNPLOTNTEG, VO GUYKPIVETE TNV TTUKVOTNTA
KABE 0OUATOG TNG APLOTEPTS OTHANG HE TNV TUKVOTNTA TOU ATUOCQUALPLKOU AEPX, AVTLOTOLXI{oVTaG Ta

otolyeia g 8e€Lag OTNANG Pe AUTA TNG APLOTEPTG GTHANG.

MndAa mtodoopaipov e e MkpOTEPN TUKVOTNTA ATO TOV ATHOCPALPLKO AEPA
Oepuog agpag oe agpdotato  ©
MmoaAdvinAiov e e MeyaAUtepn TUKVOTNTA ATTO TOV ATHOCPALPLKO AEPA

AvBpwmog e
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B Méoa oty atudéo@apa ta copata §éxo-
vtal avwon (0w kat ota vypd) {on pe
To BApog Tov agpa oL ektomilovv. Emel-
1M M TUKVOTNTA TOU ATUOGPALPLKOV aEPX
stvar pkpny (mepimov 1,2 kg / m® oe mison
1 atm kat o€ Bgppokpacia 20 °C), n dvwon
8¢ yivetal ebkoAa avTiAnmTy, ylati ouvi-
Bwg eivat TOAY pikpoTEPN Ao TO BApPOg

TWV CWUATWV.

B ‘Eva copa avui@dveTal péoa oTnv atpuéo@alpa av 1 mukvotnTd touv d

auT ¢ atpdéo@apag d

ATHOCPALPOG :

d

Agpomiowa...

Méypt tov B [Tayk6o o TOAENO TO YP1YOpPOTEPO
péoco ywx va ta&lsédels amd v Evpwmn otnv
Apepukr) kat avtioTpo@a 1Tav to agpdmAoLo. I'a
VO UTIOPECEL TO AEPOTIAOLO VO avUWOEL, xpeLale-
TAL VO YEUIOEL LE KATIOLO AEPLO, TO OTIOLO £XEL {L-
KPOTEPT TTUKVOTNTA ATIO TOV ATUOCPALPLKO AEPQL.
A¥o TETola aépla ival To v8pPoyovo (Hz) Kal To
NAwo (He). To v8poydvo €xeL LIKPOTEPT TIUKVOTN-
T Ao TO NALO, EVW Elval Kot KATd TTOAV BnvOoTE-
PO TNV TIAPAYWYT] TOV ATIO TO GTIAVLO (0TIOTE KoL
akplBd) fALo.

Ta 600 aépla ypnolpomomOnkay ota aepOTAOLA,
LLE TO VSPOYOVO VO UTIOPEL VO LETAPEPEL PEYOAD-
TEPO PopTio AdYw pikpOTEPNG TLKVOTNTAG. To
VEPOYOVO OUWG EXEL EV LEYAAD UELOVEKTNUA OE
oxeomn pe to NAo. Elval eb@Aekto. Itig 6 Malov
Tov 1937 to agpomiotlo Hindenburg, Tov mepieixe
V8pPOYOVO, TNV TPOOTIABELX TOV VA ayKUPOBOAT-

OEL TN VOUTLKN agPOTIOPLKT Bdon Tov AéikyepoT,

CWUOLTOG <

Avwon oTov aépa

Avwon
Nepo Aépag
: Avwon
‘e
LY 74
Bdpog Bapog

elval pkpotepn amo

CMOUOTOG

aTHOGPALPOG

oto Nwov Tlépoev, e€Eeppdyn okoTwvovtag 35 avBpwmoug TTov Tagidevav pe autod kat évav GvBpwo 6To

£8006. To yeyovdG auTO ATIOTEAECE TO TEAOG TWV EUTIOPLKWV TOELSLOV E AEPOTIAOLAL
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ATgOO@aIpIKA TTiEon

&

ApaoTtnpidTnTa

Na xpnowpomomjoste pa prdAa moSoo@aipov g omoiag o pécog dykog ivat 5.500 cm?.

a) Me pa Quyapld va HeTprioete T nada TG m Kol Vo UTTOAOYI(oETE TO BApPOg TNG.

B) Na vmoloyicete TV Gvwon OV aoKe(Tal amd To VEPO GTNV UTTAAX (OTAV AUTH ETILTTAEEL) KOL TNV
AVWOT IOV ACKELTUL ATIO TNV ATUOGPALPA GTNV UTTAAQ.

Y) Na ouykpivete TNV AVvwON IOV KOKE(TAL GTNV PTIAAQ ATIO TO VEPO LLE AUTT) IOV AOKELTAL OTNV UTTAAX
aTo tov aépa.

Atvovrtat: n emtdyvvon g Bapdntag g =10 N / kg kaw n ukvomta tov aépa d,g,, =1,3 kg / m®.

Epaoon - Epdton -
ApaotnpdéTTa ApaotnplotnTa

<

2Uvoyn evOoTNTOG

H mieon n omoia aokeital ota cwpata mov Bpiokovtal péoa otnv atudéc@aipa ¢ I'ng ovopaletat
ATHOO@ALPLKT TiieoT KAl o@elAeTal 6To BApog Tov VTEPKElpEVOL aépa. ‘Opyavo HETPNONG TNG ATHO-
oQALPLKNG Tieam§ elval To BapopeTpo.

H oAwkr| tieomn 6T0 E0WTEPLKO VYPOV, OTAV TIAV®W TOV VTIAPXEL ATUOC@PALPA, EIVALTO ADPOLoUA TNG ATHO-
O@ALPLKNG KL TNG VSPOOTATIKNG TLEDTG.

Méoa ot atpdo@alpa ta copata SExovial dvweon (0w kat ota vypd) o e To Bapog Tou aépa
Tov ekTomi{ouv. ['la va avuPwBel Eva owpa otov agpa, Ba TPETELT TTUKVOTNTA TOV Vo Elval IKPOTEPT

NG TTUKVOTITOG TOU OEPQL.

( ZWUa EVTOG aTuOoOAIPAg ]

AGYW ATHOOPAIPIKAG TTiEONG

TTUKVOTNTO CWHATOG

[@— PIKPOTEPN —»( AvOywaon avTIKEINEVOU ]

TIUKVOTNTOG aépa
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KEDQAAAIO 4
H duvapun Ptropeli
va aAAQgel TV Kivnon

AYNAMEIX KAl KINHZEIX

{ 4.1 H d0vaun emmpedlel TV Kivnon TwV CWUATWY
4.2 H emitayvvon

4.3 0 206 vopog tou Nevtwva (Newton)

" 4.4 EAe00epn TTTMOON

4.5 OpaAn KukAKn kivnon



H dUvapun emnpeadel Tnv Kivhon

TWV CWHATWYV

A€Eeic-kAel81d: petaBolr] g TayvTnTag, Svvaun

Ty eikova 1 éva auTokiviTo @pevAapeL TNV lKoOva 2 éva Todi TpafdeL To apykd akivnto dxnua, To

otolo apyiCeL va kiveital Ztnv eikova 3 pia PTTAAX TOU TEVIS XTUTIG 6TO 800G Kot 0AAGLEL kKaTevBUVOT).
e X£ TOLEG ATLO TIG TAPATIAV® EIKOVES UTLAPXEL LETABOAN GTNV TaxVTNTA (KWVNTIKY KATAGTAGN) TwV
CWUATWYV;

e Tlowx elvar n artia ™ g HETABOANG TNG KLVNTIKN G KATACTACTG TWV CWUATWY;

APAsTHPIOTHTA 1: H peTafoAn Tng TaxuTnTag @

[Mapatnpriote TV Kivnon Tou oxNHaTog oTiS elkoveg 1 £w¢ 4 oL akoAoUBOVV KAl O|UELWOTE LEV/ OTOV THIVOKX

. , . , , I MA@
av UTtapxeL LETABOAT 0TO LETPO 1] 0TNV KATEVOUVON TNG TAXVTNTAES TOV.
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H d0vapun emnpeddel TNV Kivnon TwWV CWHATWYV

30 km/h
30 km/h

METABOAH THZ TAXYTHTAZ

To péTpo TG TaXUTNTAG... H karedBuvon Tng TaxuTNTOG. ..

> > TIOPAMEVEI > .

Eikéva

Y€ TOLEG ATIO TIG TAPATIAV® TIEPLTITWOELG LETABAAAETAL 1] TOXVTTA TOU OXTLATOG KOAL YLOT(;
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H d0vaun emnpeddel Tnv Kivnon Twv CWUATWY

APASTHPIOTHTA 2: AUVaUN Kal HETABOAR TNG TaXUTNTOG

A. ApnoTte pio ptdAa v TEGEL Ao KATIO0 VP0G KL TAPA TN P1IOTE TNV Kivn ot Tng.

H ouviotapévn Twv Suvapewv Tov aoKoUVTAL GTNV UTAAX elvaL:

o) undév B) Stapopn tou undevadg

H taydtnta g pmdrag:
a) petafaAietal B) 8¢ petafarietal

B. Ektofedote TNV UTTAAQ KATAKOPUQA LLE POPE TTPOG TA TIAV® KAL TTAPATNP1OTE

™mv kivnon mg.

H cuvictapévn twv Suvapewy o aoKoUVTAL GTNV UTAAX ElvatL:

a) undév B) St@opn Tov pundevag

H tayxVvmta ¢ pmaAag:

a) peTafarretal B) 8¢ petafarietal
I. Aéote v pmoda pe plo KAwoTH Kol KpaTioTe Ue To S&YXTUAG cag TV
AKPN TOL o)0LWIoV o€ aTtabepd onpeio Tdvw oto Bpavio. XTumrote pe

TO GAXO XEPL TNV UTtGAQ, OTIwG Selyvel To pumAe BEAOG, KAl TOpATNPNIOTE

™V kivnon ms.

H cuviotapévn twv Suvapewy TTov aokoUVTAaL 6TV PTTdA elvat:

a) undév B) Stapopn tov undevadg

Kata ) Sidpkela g kivnong, n taxdTnta ™G UndAag:

a) petafaAietal B) 8¢ petafariretal
A. Apnote akivntn ™y umdAa Tavw oto Bpavio.

H cuvictapévn twv Suvapewy Tov aokoUVTAL 6TV UTAAX Eivat:

a) undév B) Std@popn Tov pundevog

H tayxVvta ¢ pmaAag:

a) peTafaAreTal B) 8¢ petafarietal

ZUUTAN PWOTE TO KEVO TNG TPATAONG LE PACT) TIG TAPATIAV® TIXPATIPIOELG:

é KaToWwn

Av 1 ouvioTapévn Twv SUVAPE®Y TTIOL KOKOVVTAL G EVa CWUA EIVaAL SLA@OPT TOU UNSevae, TOTE M) TaXVTNTA TOU

OWUOTOG cereerrererreeeeserseesesseeaees .
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B H tayvmrto, wg Stavuoparti-

H dUvapn emrnpeddel TRV Kivnon TwV CWHATWYV

40 km/h

KO uéyseog (éXSL us"[po Kol MeTaBoAn aTo pétpo MeTaBoAr otnv karelBuvan
, , NG TaXUTNTOG NG TaXUTNTOG

katevBuvon), petafarietol

6tav aArdlel To pétpo M M ED LG U LI

KatevBuvon . T a T a

B Atia ™G peTafoAng T™NG /1

, g n n

TOYXVTNTAG KAL GUVETIWOG TNG

KIWNTIKNG KATAOTAGNG €VO

,TI e ) TI? K 40 km/h 80 km/h
owpatog €lvar n Svvapn
IOV aokeltal o€ autod. Anda- T o\ T an

M pia Svvaun pmopel va pe- v v
TafdAAel ™V TaxvTHTA EVOG

OWUATOG.

3%

AVvapn kat petaBoin) ™ taxvtntag g I'ng
KaBwg n I'm kweital oto Stdotnua, aokei-

Tar og aut Baputikn) SVvaun amd Ttov ’GK ——————— ;
‘HAto. H StevBuvon avtig ™ Suvaung &i- -7
, \
vay, 0Tws yvwpifoupe, 1 evbeia mov evw- //’ N
p*
7 7 r 7 / N
VEL Ta KEVTPA TwVv V0 0UPAVIWY CWUE- ) N
p p H ) - - - - — _ _ _ _ _ _ _ __ N
Twv. Htayvmta g Ingeivatepamtopevn . ‘>
- \
\ e N
Y

OTNV TPOXLA TNG Kot AOYw TNG BAPUTIKNG . ke )
o

SUvaung petafdAietal T0co To PETPO TNG h \‘Z’(
600 Kat 1 katevBuvon g kabwg 1 I'n ki-

veltal yopw amd tov ‘HAwo. H tpoxid Sev

40 km/h

elval TéAelog kOkA0G. To onpeio TG TpoxLas ™G I'ng mov améxel Atydtepo (Tepimov 147 gk. Al.) amd tov

'HAo ovopddetal mepmAto Katn TaxOINTA TG eKel elva ) peyadtepn katd ) Stdpkela Tov £Toug. Avti-

oToLXQ, TO onpeio TG TPoXL&S TG ' Tov améxel teploodTePo amd Tov 'HAlo ovopaletal apniio (mepi-

Tov 152 gk. YA.) KOl 1] TaXVUTNTA TNG GE AUTO TO OTUELO EVALT) LKPOTEPT KATA TN SLAPKELA TOU £TOUG.

Xpnowomomote TV Tpocopoiwon «Bapitnta kat tpoxtés» (tov tototémov PhET
Interactive Simulations). Mmopeite va petakivioete tov ‘HALo, yla va mapatnpnoete
ue ooV TpdTo petafarietain toaxtnta e Ing. EmmAgov, umopeite va emAéiete va
BAETETE KAL TNV TPOXLA KAL TIWG QUTH EMNPERLETAL ATTO TNV KATEVOUVOT TNG BAPUTIKNG

SUvaung.

PhET -

Bapvmta
KoL TPOXLEG

153


https://phet.colorado.edu/sims/html/gravity-and-orbits/latest/gravity-and-orbits_el.html

154

&

H d0vaun emnpeddel Tnv Kivnon Twv CWUATWY

Na cupmAnpwoete Tov StmAavo x&ptn ev-

VOLWV E TA TTAPAKAT®W HEYEDN:

a) petaBoAn oto PETPO TNG TaXVTNTASG

B) dvvaun
y) HeTafoAr) g TayvTnTAg
§) petaBoAn oty katelBuvon

€) UeTAPOAN GTNV KIVNTIKI KATAOTAON

Artia

Epoyon - Epomon -

ApaotnpotnTa

@

=

ApaotnplotnTa

2Uvoyn evoTNTOG

H tayvtnta petafairetal 6tav to péETpo 1 1 KatevBuvor) ™G aAAGleL

AmroTéAeopa

1 S10QOPETIKA

v

, onuaivel \

f/kai

Avtia g petaBoAng g taxvTNTAS EVOG COUATOS lvaln SUVaT oL aoKe(Tal o€ aUTO.

KaTelBuvong

TayxuTnTag

ahhayn

Alvapun

aitia yia

[ peTaBoAn Tng TaxuTnTag }

aAAayn

uéTpou

TayxuTNTOG



https://ebooksdl.cti.gr/view?item=20.500.14040/3622
https://ebooksdl.cti.gr/view?item=20.500.14040/3621

H emitaxuvon

OpIoHO6G TNG EMITAXUVONG

A£Ee1g-KAEL8 L emITAYLVO, ETIITA)XLVVOUEVT Kivon, emiBpaduvopevn kivion

Kavoipo [etpélaio
XwpnTIKOTNTA KIVNTRAPO 1.560 cm?
MéyioTn 10XUg 109 HP
MéyioTn potrn 240 Nm

0-100 km/h 11,2s

Méon katavaAwon 4,6 L /100 km

e  Mmopolpe pe TO TAYUUETPO TOV AUTOKIVITOU VA KATAAGBOUE 0V TO QUTOKIVITO EMLTOYVVETAL 1]
emBpadvvetay; (eikova 1)

e Tionpaivel 6TL Evag TIAGTOG TTOAEUIKOV AEPOTKAPOUG «SEXETA EMITAYLVVON 6g; (ElKOVX 2)

o IV ekéva 3 @aivetal Evag Tivakag TEXVIK®V XAPAKTNPLOTIKWY VO autokwvnTov. [olo xapa-

KTNPLOTIKO TIEPLYPAPEL TNV ETILTAYVVOT) TOU QUTOKLVITOV;

APASTHPIOTHTA 1: H emiTdyuvon

ZT16 elkdveg IOV akoAouBovV, §U0 OXNUATA EXOUV TIG TAXVTITESG TIOU OTUELWVOVTAL OTLG AVTIOTOLYXEG XPOVIKES

OTLYHEG TIOU AVAQEPOVTAL GTOUG KUKAOUG.

a) Toto armd ta §V0 oxuaTa £XEL LEYARAVTEPT TOXVTNTA TN XPOVLIKY GTIYHUn 9 s;
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H emitdxuvon

B) Zemolo Gxnua amd Ta Svo N petaBoAn TG TaxLTNTAG Elval LEYOAVTEP;

y) Zemoto amd ta §Vo oxnpata avinnke ypnyopdtepa n taxvnta (oo gixe SnAad peyaditepn emitdyvv-

on); Na artiodoynioete v amavinon oag.

ZUUEWVA HE TIG TAPATIAV® TIHPATNPNOELS KAl pe TN BonBela Tou/TnG ekmatdevtikol TG TA&NG, ypayte pe

ol ox€om 0a HTopoVoApE VO UTTOAOYICOUUE TNV EMLTAXLVVOT (o) EVOG CWUATOG:

H povada pétpnong g EMITAYUVONG IOV TTPOKVTITEL ATO TNV TIAPATIAV®W OXECT EWVAL TO ... .



MAG®

OpIoPOG TNG ETTITAXUVONG

APASTHPIOTHTA 2: ETrITAXUVOMEVN Kal ETIRPASUVOMEVN Kivhon
Iy mpooopoiwon «Emitdyuven - EmBpaduven» a@rvoupe éva UTTOAGKL TOU TEVLS ATTO KA-

moto VPog. Na umtoypappioete ™ AEEn p€oa otV TapevOeoT) OV TAPLALEL TNV TIEPLYPAPT).

Emtdyvvon -
EmBpdduvon

T1 GTLYUT) IOV AQTVOULE TO UTTOHAAKL T TaxUTNTA Ttov €xeL elvat (unSév / pikpn). Kabwe kiveital Tpog ta KAtw,
1N Ta)VTTA Tov (HewwveTal / avEavetat), SnAadn o cwpa (emtaylvetat / emfBpadvvetatl). Kamowa otiyurn to
UTIOAGKL XTUTI& 0T0 €8apog, oTtoTE apyilel va aveBaivel. KaBwg aveBaivel, n taxdtntd Tou (Hewwvetal / auia-

vetal), SnAadn to cwpa (emitayVvetal / emPBpadvvetal).

APAsTHPIOTHTA 3: MeTaBoAR TnG TaxUTNTAG Kal ETTITAXUVON

Na e&nynoete yla oo AGY0 TO aywVIGTIKO QUTOKIVITO £XEL ETILITAXUVOT OTA TUHHOTA TNG Sladpoun|c:

100 km/h 150 km/h

100 km/h

140 km/h
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H emtdyuvon

B H emtayvvon a evog codpatos ival o puBudg petafoAng s taxTtnTds Tou, SnAadh n petafoin
™G TaxVLTINTAG oTN Hovada Tov Xpdvou. Eva cwpa emitayvvetal étav petafdAietal To Siavuopua
™G TaxVLTTAG, SNAad aAAAleL To LETPO TNG TAXVTNTAS 1) N KATELOUVON TN,

Av 10 owpa Kweltal evBVYpappa Kot
Sev aAAGel katevBLVVOT, TOTE M ETILTA- —

Xuvon o voAoyiletal amd T oxéon:

Av
o=—
At

010V Au 1] pHeTAOAT] TOU HETPOV TNG TAXVTNTAG KAt At To avtioTolyo Xpoviko Sia-

OTNHA TIOV £YWVE 1| LETABOAT).
m

=
H povéada pétpnong g emtdyvvong oto S.I. eivat to 1% = 1522. To Subvoo

™G emTdyuVong
H emtayvvon eival Stavuopatikd péyebog e katevBuvon (Sla pe autnv g peta-

BoArg ™G TaxVLTNTAS.
B Ity kaBoptAovpevn YAOOoH XPNOLUOTIOLOVUE TOUG GPOUG EMLTAXLVVOT Kal emBpaduven yux va

EK@PAcOLE TNV avénon 1 T pelwon avtioToya Tov HETPOL TNG TOXVTNTAS EVOG COUATOS.

3%

EAtypol kot eTtay Ve el aEpooKa@ovg

EiSape 4Tl éva KIVOUUEVO oMU ETILTOYVVE-
TaL oYL LOVO 6TV KAAATEL TO HETPO TG TOXV-
TNTAS TOV, aAA& Kal 0Tav AQAAGTEL 1] KATED-
Buvon ™. Eva agpooka@og Tou kAavel £vav
EALYUO ETLTOYVUVETAL WE EMLITAXUVOT TOU
pmopel va @Tdvel kat Ta 8g (0TOU g 1 ETMLTA-
xuvon g Bapvttag). Oa pdbovpe ot emod-
HEVT] EVOTNTA OTL 1) ETILTAXVVOT] EVOG CWHA-

TOG OUVSEETAL HE TIG AOKOVUHUEVEG SUVAUELG

oe auto. 'Etol, évag TAGTOG Katd T S1dp-
KELX EALYHWOV SEXETAL LOXVPOTATEG SUVAELG.
AV T0 0EPOOKAPOG EKTEAEL KATAKOPVPO KUKAO GTO KATW HEPOG TNG TPOXLAG, 1] ETMLTAYUVOT Y Alya S€v-
TEPOAETITA PTAVELKAL TA 6g. TNV TIEPITTTWON AV TN 0 TAGTOG UTtopEl va XAoEL TG aaBfoets tov. ' autd
oL TAdToL elvat ektodevpévol Yl akpaies eMTayUVOELS, EVQD TAUVTOXPOVA OPOUV ELSIKEG GTOAEG TTOU

ATOTPETOUY VA KIWNOEl HEYAAT TTOGOTNTA {PLATOG TIPOG TA TIOS LA
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OpIoPOG TNG ETTITAXUVONG

&

Na vTtoAoYyIloETE TNV EMTAXVVOT KAOE AUTOKIVIITOV. XTT GUVEXELX VA OXESIACETE TO SLAVUOUA TG

emITdyLVONG, AaUBdvovTag UTIOYN AV 1) TIUT TTIOL UTIoAoY{oaTe YU auTh] elval BETIKN 1 apvnTIKY.

* E T TEXVIKA XAPAKTNPLOTIKE TTOV QAIVOVTAL TNV ap)XLKT eASa TG evOTNTAS ava@EpeTal 4TL TO
avtokivnto pmopel va emrayvvetat and 0 km /h oe 100 km /h o€ xpovikd Sidotnua 11,2 s. Na

UTIOAOY{OETE TNV EMTAYVVOT TOU AUTOKIVIITOU.

Epoton - Epoton -
ApaotnploTnTa ApaotnploTnTa
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4 2[3 YTTOAOYIOHOG TG EMITAXUVONG

armo MEIPAHATIKA OEOOHEVA

A£Ee1g-KA£181d: emiTdyLVoN, Stdypappa taxVTNTAS — XpOVoU

e Memolov TpoTo pmopel va petpnBel ) emitdyuvon evog avtokvitov; (elkova 1)

o [loAA£G OUYXPOVEG GUOKEVEG £X0UV aLoON TP HETPTIONG TNG emLTA)XLUVONG (ElkOva 2). Tvwpilete

KATIOLEG EPAPHOYEG IOV oTNPilovTaL OTN LETPNOT) TG EMLTAYXUVONG;
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YToAoyIoNOG TNG EMITAXUVONG OTTO TTEIPAMATIKG deSOMEVA

APASTHPIOTHTA 1: YTTOAOYIOMOG TNG ETTITAXUVONG ME TN XPHON NAEKTPIKOU XPOVOUETPNTA

' to eipapa Ba ypelaoteite:

NAEKTPLKO XPOVOUETPNTH, SI0KO KAPUTIOV, XAPTOTAWVIX, TPOPOSOTIKO, apagiblo, c@LykTpes, kKekALLEVO eTtimedo.

Znpi€te pe Evav o@LyKT PO TOV XPOVOUETPNTH 0TNV KOPLUET Tou KekALpévou emimédou (T.x. Bpavio og kAion)
Kot puBpiote tov oy emAoyn «20 /s» (20 ytumpata o€ 1 s). TomoBetiote To apagidio oV KopuEn Tou
ETITESOV KAL TIEPAGTE TO KAPUTIOV KL TN XAPTOTALVIO KATW amd TV akida. Evepyomoumote Tov xpovopeTpn Ty
KoL a@note 1o apa&ido va kivnbel. Medetote TIG BE0ELG TWV KOUKKISWV IOV G@10E TO KAPUTIOV 0T XAPTO-

Tawia.

Tpogodoaia
XpPOVOouETPNTAG

Apagidio “

Xaprotaivia

Av o ypovopetpn g xTuTd ™ Yaptotawia 20 @opég oe 1 s, TOTE TO Xpoviko Stdatnua petady dU0 Sladoxikwy

KOUKKISwV givat: At = S.
Apaipéote T xapTOTAVIX KAL TTAPATNPTOTE TIG KOUKKISESG IOV £X0UV TUTIWOEL O€ QUTY).

Zekvote amd pa koukkiSa v omola Ba Bewprioete BEom X, = 0 kot pe T PonBela evog xdpaka LETPOTE TG
, . . , . Ax . , , .
petatomioelg AX avé 5 koukkiSeg. AT T oxéon v = " vToAoyioTe ™V avtioTolyn Tax\LTNTA 6TO AVTIOTOLO
t

A
XPOVIKO Stdotnpa At. 211 oUVEXELX UTIOAOYIOTE TNV EMITAYUVON ATIO T1 OXECT OL = A_tc) KOL TN HEOT) TLUT TNG ETIL-

ThyLVOoNG. ZUUTANPWOTE TOV TAPAKAT® TiVaKA.

Xpoviko MeTaroémion TaxoTnTa MeTafoAn Tng TaxuTNTOg Emitdxuvon Méon Tipn
SidoTnua At(s) Ax(cm) u(cm/s) Au(cm/s) a(cm/s?) a(cm/s?)
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H emtdyuvon

EvaAAakTiKA SpaoTnpidTnTa

MeTpnoTe TIG LETATOTIOELG PLETAEY SLASOYIKWV KOUKKISWV IOV amoTuT®mOnKav otnv kopSéda, av o xpovoype-

TPNTNG A@NVEL aToTUTIWHA KdBe At = 0,05, KAl CUUTIANPWOTE TOV TTPOTYOUUEVO THVAKA.

0 5 10 15 20 25
AR R AR AN

APASTHPIOTHTA 2: YTTOAOYIOHOG ETITAXUVONG A1TO S1dypappa
Avoi&te v ipocopoiwon «OUaA& ETLTAYUVOHEY KIVI|OT» KAl CUUTIANPWOCTE GTOV TAPAKATW

THivaka TIG Xpovikés oTiypés (t) kat Tig avtioTowxes Tipég ™G TaxhmTag (v).

Xpovikn oTiyun TaxuTnTa
I OpaAd
t(S) U(m S) ETULTAYVVOHEVT
kivnon

ZNUELWOTE PE EVTOVEG KOUKKISEG (¢) 0TO TAPAKATW SLAypappa TaxUTNTAS — XPOVOU TA avTioTolxa {0y TILWV
atd Tov Tivaka.

u(m/s)
16

14

12

10

0 1 2 3 4 5 6 7 8 (s)
Ixedldote pa evBeia n ool va SLEpYETAL ATTO TA GNUEIQ TIOVU OGNUELWOATE KUl XPTCLUOTIO|OTE T OXEON
Av , . , . , .
o= At Yl VX UTIOAOYIOETE TNV EMITAYLVVON amd To Staypappa (kAlon KaumiAng).
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https://ebooksdl.cti.gr/view?item=20.500.14040/3941

B Mix uébodog ylx va vmtoAoyicoupe v emtayvvon evog cwpa-
TOG 0TO OXOALKO EPYACTIPLO EVAL VO LETPTGOVHE TNV TAXVTNTA

TOU 0€ SLAPOPEG XPOVIKEG OTLYHEG KL KATOTILY VX XPNCLUOTIOW)-
. o ] A
OOULLE TN 0XECT) OPLOHOV TNG ETILTAYXUVONG 0L = A_lt)

MTopoUlE VA EKTIUGOVHE TTOGO PEYAAN elvaln emiTdyuVon evog

OWUATOG ATO TN YPUPLKY TTapaotaon v — t.

B TToAAEG TEXVOAOYLIKES EQAPUOYEG OE KLV TA, POAOYL, AUTOKIVI|TA
KTA, 0TlwG To ovotnua ESP (éAeyxog mAaylodiocOnong ota avto-
kivnta), otnpilovtal ot pétpnon g emttdyvvons. Emedn o
HETPTON TNG EMTAXVVOTG ATIALTEITAL HEYAAN aKpIBELR, O€ AUTES
TIG CUGKEVEG XPNOLUOTIOLOUVTAL NAEKTPOVIKO( aLoONTpEG TTOV

OVOUATZOVTAL ETLTAYXVUVOLOUETPA.

3%

ETILTOYUVOLONETPA 6E KATAGTACELG AVAYKTG

Mio attd TIg Xp1iOELS TIOU EXEL TO EMTAXVVOLOUETPO OF
oUYXpPOVA KIvNTA ivat 1 avayv@pLoT aTtuyfHotos Kat
1 KA O™ €KTAKTNG AVAYKNG. AV 0 KATOX0G TOU KLV TOU
epumlakel og atuYNUA HE TO GYNUE TOV, M) EMLTAYUVON
oV O pHETPNOEL TO KIVNTO Oa eivat TOA) peydAn. Autd
0€ GUVSLAONO HE KATAYPOP] ATIO TO HIKPOPWVO TOU
Kwntol NYwVv ToAD pEYAANG évtaon (KpawyEg) evep-
YOTIOLEL TNV ATTOGTOAY UMVUUATOS GTOV XPNoTh. Av 0

XPNOTNG SEV AVTATIOKPIVETAL GTO UNVUUX, TOTE TO Kl-

VNTO aUTOUATA EVEPYOTIOLEL KATION EKTAKTNG aVAyKNG. YTIAPXOUV OU®WG KAL TIEPLTTTWOELS IOV TO KLVNTO
gvepyoToleital eo@arpeva. Mia tétola mepimtwon elval dtav Bplokdpacte o€ TpevakL roller coaster

(ewova), 6TTOV TAPATNPOVVTAL KAL HEYRAES ETUTAXVVOELS KoL SUVATEG KPAUYES.

EvaAAakTikOG TPOTIOG UTIOAOYLG OV TG ETILTAYXVVOTG

Me tn BonBela g e@appoyng Tracker Video Analysis eivat Suvatdv kavovtag xprion evdg Bivteo g

KIvNoNG V0§ 0WUATOS VA UTIOAOYLGTOVV SLd@opa pey£0n g kivnong, 6w B€om, TaxvTnTa, ETLTAXVV-

o1, KaL va oxedlactovy Ta avtioTolya Slaypappata.

YTOAOYIONOG THG EMITAXUVONG ATTO TTEIPAUATIKG Sedopéva

Au

At
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H emitdxuvon

&

[Tola AT TI§ TTAPAKATW XAPTOTALVIEG XPOVOUETPTTI] TEPLYPAPEL Kivon oTnv
omola vTtdpxEL EMLTAYVVON;

A oo L] L] L] L] L] o L]
B . ° ° ° . . e ° . ° °
r . L] L] L] L] L] L] . . . L]

]
oE2ba

Epommon -
Apaotnpdmra

Epdton -
ApaotnplotnTa

Ta Tapakatw Slaypdupata TaxvTNTaS — XpOVOU avTLoTOLXoUV TNV kivnon Vo apagiSiwv.

u(m/s) u(m/s)
6 6
5 5
4 4
3 A 3 B
2 2
1 1
0 12 3 4 5 6 ys) 0 12 3 4 5 6 ¢ys)

a) No UTToAOYIOETE KAl VO GUYKPIVETE TIG ETILITAYXVVTELS TOUG.

B) Moleg Staopég TapATNPEITE 0TI YPAPLKEG TAPACTACELS;

Avoi€te v pocopoiwon «Emitayuvopuevn kivnon» Kot CUUTIANPWOTE GTOV T~
PAKAT® TIivaKa Ta {eVYT TIH®OV ToXVTNTAG — XPOVOU. XTT CUVEXELX OTUELWOTE T
Celyn TV oto Stdypappa v — t IOV akoAovBel katl oxeSLdoTe TNV avtioToym

ypopun, n omola va Stépyetat Katd tov BEATIOTO TPOTO Ao T onpeia.

Xpovog t(s) TayxuTnTa u(m/s)
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Emtayvvopevn
kivnon


https://ebooksdl.cti.gr/view?item=20.500.14040/3631
https://ebooksdl.cti.gr/view?item=20.500.14040/3628
https://ebooksdl.cti.gr/view?item=20.500.14040/3942

YTOAOYIONOG THG EMITAXUVONG ATTO TTEIPAUATIKG Sedopéva

u(m/s)

a) Eivoin kivnon emitayuvopevn;
B) Ze T Slapépel To SLAypappa OV oXESIAOATE ATO To SIAYPAUHATA TaXVTNTOG — XPOVOU TNG

Tponyovpevng doknong;

<@

2uvoyn evoTNTOG

Emitayvvon elvat o puBudg petafoing g taxdntag, SnAadn n petaBoAn g taxLINTAg 0T Hovada

ToL Xpovou. Elvat Stdvuopa pe katebBuvan (Sla pe tnv katevBuvon g HETaB0ANG TG TAXVTNTAS.

pubuog UTTOPE( VO BIAypappa
peTaBoAig uTroAoyIoTE TayUTNTOG —
ToxuTNTag Kol aTrd XPOVoU

Emitdyuvon
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206 VOpog Tou NeuTwva 0 20¢ vopOC

KOl 6|£p£|.'|vno-|'l TOU Tou NeUTwva (Newton)

A£Ee1g-kAeL81Ld: 206 vopog Tou NevTwva

e Tuati, av BéAovpe va ektoevBel N TETPA pe PHEYAAVTEPT TaAXVUTNTA ATO TN CQPEVTOVA, TIPETEL VA
TEVIWOOVLE TO AAOTLYO TILO TIOAV; (elkdva 1)

» 'Eva tpévo SuokoleeTal TEPLOGATEPO VA EeKLVT|OEL OTAV £XEL Alya 1] OTav €xeL TTOAAG Baydvia; (-
Kova 2)

e Tn oTUyUr| IOV I PAKETA XTUTIA TO UTTAAGKL 1) TaxUTNTA Tov peTafdAAetal (emitdyvvon). Zxetile-

TOL 1) EMLTAYUVVOT TIOU OTTOKTA TO HTOAGKL LLE TN SUvaun Tov aokeltat amd ) pakeTa; (ekkova 3)
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20g vopog Tou NeuTwva kai Siepelivnon Tou

APASTHPIOTHTA: ZX€0 dUvapung, padag kai emtayxuvong — O de0Tepog vOpog Tou NeuTwva

Aevpevvniiote T ox€on avapesa otn SUVAUN KAL TNV ETL-
Tayvvon, Kabws kaL ™ oxéon avapeoa ot Pado KoL tnv
emtayvvon. H Siepevvnon Ba yivel pe ) BonBeia g

TPOCOUOIWONG «20G VOUOG Tou NeLTWV».

206 vopog
Tou Nevtwva

A. Awepedvnon ™g oxéong avapeoa 6T SVVaUN KAt THV EMLTAYXLVVO

a) EmAéEte kamola Tiun yia ™ SUvaun KoL TapatnproTe TV Kivion Tou 6WUATOoG.

B

H tayxVvmta tov ocopatog:

mapapével otadepn [ avEdvetar [

1o SimAavd oxpa oxeSLACTE TO SLAVUCHA TNG EMLTAYUVONG TTOU
amoktd To apaidio, kabws kat To Stdvuopa TG SUVaUNG OV AoKE(-

TaL € AUTO.
ZUUTIAN PWOTE TA KEVA TWV TIPOTACEWV:

'OTAV OE EVO GO AOTKELTOL wevvrvrrerrereereeresresseseeseeeens , TOTE QUTO ATTOKTA

KOLT) SOVOUN EXOUV cuverrerrrerieneeresresnesseseeseens Kkatevbuvon.

‘Evapgn/Madon

. H emtdyvvon

EmAégte kdmotwa Tip ¢ pdlag m (m.x. m =2 kg) kat Statnprote otabepn v emAoyn oag. EmAélte

SYvaun F=1 N kat tatote «Evapin». llapakorovbniote TV Kivnon TOU OMOPATOG KAL TTATHOTE KATIOLA

otiyun «Iavon» (810 TANKTPO). ZUUTANPWOTE TOV THIVAKA HE TNV TIUN TNG TOXVTNTAG U KoL T XPOVIKY

oTlyun t Tov €xel kataypael koL vtoAoyiote pe tn fonbela Tov TUTOV TNV emiTd)yLVon. EmavaidaBete

™ Sadikacia e@appolovtag oto apagisio Stadoxikd Svvaun 2 N, 3 N kat 4 N.

MINAKAZ |

TaxoTnTa
u(m/s) a= %(mlsz)

Emitayxuvon
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O 20¢ vopog Tou Neutwva (Newton)

Me ) BonBeia Tou ITINAKA I oxedidote T ypa@ikn Tapa- a(m/s?)

OTOOT) TNG ETLTAYVVONG GE GUVAPTNOT LE TN SVvaun.

Tt pop@n €xeL TO SLAYPAUUA TIOV OXESIACATE;

T Tocd& ovumepaivete OtTL elval Ta peyedn emitdyvvon o

kat Svvaun F;

ATo TI§ TTapATIAVW SLATIOTWOELG, GUUTIANPWOTE TNV TPO-

Toon:
H emITd)LVOT TTOU ATIOKTA EVO COUA EVAL wevevvrerireeerearerearerenne

e Tt SUVaT IOV AOKE(TAL € AUTO, OTAV 1) LATA TOU EIVOL ceveereeerieireiseeseesesresrenens .

B. Atgpeivnon G oxéong avapesa ot pala Kat Tnv emtdyvver, dtav n Svvaun eival otadepr)
Epappédote kamota Sovaun F (m.x. F =2 N) kot Statnpriote ™) otabepr). EmAéEte pdda m = 1 kg yia to sdpa
™m¢ mpocopoiwong. Matiote «Evapén», mapakoiovdote yia Alyo TnVv Kiviion TOU GOUATOG KAL 0T GUVE-

xewa matnote «Iavon» ((§lo TANKTPO). ZUNTANPWOTE TOV TVAKA PE TNV TOXUTNTA U, TN XPOVIKI] OTLyun t
1

IOV €XEL KATAYPAPEL, KABWGS KAl LE TO AVTIOTPOPO TNG HATAS (—j YmoAoyiote pe ™ BorBeia Tou THTOU
m

TNV EMTAYVVOT TOV owpatos. EmavaidBete  Swadikacio kat yia Tig UTTOAOLTIEG TIUES TNG HAlaG TTOV oT)-

LELWVOVTAL OTOV TIVaKa.

MINAKAZ I
AvTioTpo@o Tng padag TaxuTnTa Emitdxuvon
1 v
— (kg / = —(m/s?
—(kg™) u(mis) o= -Hmis?)
1
2
3
4
Me t BonBewa tov MINAKA II oxedidote ) ypa@ikn mapa- a(m/s?)

OTAOT TNG EMTAYVVOTG OE CUVAPTNOT LLE TO AVTIOTPOPO NG

nadag.
Tt pop@n €xeL TO SLAypaAPUA TIOV OXESLACATE;

TiLTood oupTEPAiVETE OTL ElVaL Ta LEYEDN ETILTAYVVON O KOL

To avtioTpo@o NG H&lag l;
m

.................................................................................................................... H(kg—1)



206 vopog Tou NeuTwva Kai digpedivnon Tou

[Towo glval To CUUTIEPACULA VIO TT) GYXECT EMLTAXVVONG A KOl HAlag m;

ATo TIg TOpaATIAVW SLATILOTWOELS, CUUTIANPWAOTE TNV TPOTAON:
H eMITAXUVOT] TTOU ATIOKTA VO GO EIVOL vovvvreeeereereereesessesesseseens e tn pada tov, 6Tav ackeital o€ Qutd ota-

(S F70] ¢ T .

AoV AdBete vtoYM Ta amotedéopata Tou poékuav amd T TEPITTWOELS A ka B, ypdte T oxéon mov

GUVGSEEL TNV ETITAYVVON TIOV ATIOKTA £VA GO PE TN SUVaUN IOV aoKelTal o€ auTo Kal e Tt pada Tov.

B Otav o€ éva ocwpa aokeital SVvaun, T0te auTod emitayvvetal H emtayuvon mov amokTd T0 oA

£xeL v 18l katevOVvoN pe T Svvaun.

Space Center
Houston -
Nopot tov Nevtwva
oTo Sthonua

B 0 8e0tepog vOpog Tou NeVTwva GUVSEEL TNV ETULTAXVVOT €EVOG COUATOG HE TN SUVAUN IOV aoKelTal
o€ aUTO Kal pe T pdda tov. TVpewva pe autdv: H emitdyvvon a Tov anoktd éva cwpa ivat

avaioyn ¢ Vvaung F mov ackeital 68 auto KAl avTLoTPO@®wE avaioyn ¢ palag Tov m.
F g g
o=— 1N 0AALWG F=ma
m

B Av o€ éva COUA AOKOUVTAL TIEPLOCATEPES amd pia Suvapelg, Tote o §eVTEPOG vOUOG Tou NevTwva

Lo VEL YLK TN CUVIOTAUEV TV SUVAUEWY, SNAadY:

F

o, = Mo

169


https://spacecenter.org/science-in-action-newtons-second-law-of-motion/

170

O 20¢6 vopog Tou Neutwva (Newton)

H povada pétpnong e SVvaung kat o §eutepog vopog Tov Nevtwva

Av 0t oxéon F =ma Béoovpe pafa m =1 kg kot emita-
xuvona =1 22, TOTE TPOKUTITEL OTLT LOVAS A LETPNOTG
s

™¢ 8Vvaung oto S.I, ov eivat to 1 N (Newton), opile-

ToL o ™ oxéon:

1N=1kg- =
S

PwtdSevtpo -

AnAadn 1 N eivar n Svvaun mov, av aoknBel o cwpa NebTovas

nadag 1 kg, mpoodidel og autd emtdyvvon 1 22
s

To 6vopa atn povada pétpnong g Suvaung 860nke mpog TV Tov AyyAov @uoikol loadk Nevtwva
(Isaac Newton).

081 ynon o< Bpeyuévo Spopo

‘Otav odnyovue Ti§ Bpoxepes LEPEG, IOV oL popol elval
Bpeyuévol, TPEMEL VA EAATTWVOUHE TaXVTNTA KAL VX KPA-
TApE HEYOAVTEPT ATTOGTACT] ATIO TO TIPOTIOPEVOUEVO G-
po. ‘Otav To 086otpwpa ivat Bpeypévo,  Suvapn g TPL-
BNG avapeoa e auTO Kol TA AGOTIXX TOU QUTOKLVI|TOU
elval petwpévn. ‘Etol, av xpelaoTtel va (opeVAPOUE adTO-

Ha, To avtokivnto Ba emBpaduvOel pe pikpodTEPO PLOUO,

HE ATTOTEAETUA VX SLAVUGEL HEYOAUTEPT] ATIOGTACN HEXPL

VA OTAPATIOEL

H @uow) 6to kapdte

H ewova evog aBANTI) TOU KAPATE IOV OTIAEL TOLUEVTEVIEG TIAGKEG 1 TOUPBAX [LE TO YUUVO TOV XEPL Elval
YV@pLun. ‘OTIws amoSelkvieTaL, TO TEAELO XTUTNHA KAPATE Sev elval Timota dAAo amd pa akpPn e@ap-
Hoyn Twv vouwv tov Nevtwva. To puotikd Bploketal otn ypriyopn kivnon tou xeptol Katd tn StapKela
NG TPOCKPOUOTG OTO AVTIKEIUEVO KaL 6TOV TTOAD UIKPO XpOVO TToL auTh) Stapkel («ko@Td» xTuTmpa). O
ouVVSLAGHOG AVTWY TWV V0 0dNyel ae oA peydAn emiBpaduven Tov xepLov, yeyovog Tou L.ooSuvapel
LLE TNV ELPAVLION TIOAD HEYAANG SUVauN G oTo XépL kat oto ToVPAo (Spdon - avtibpaon) katd ™ Stapkela

TOU XTUTNLATOG.



http://photodentro.edu.gr/aggregator/lo/photodentro-educationalvideo-8522-161

&

Y10 Sumhavo oxnpa @aivovtal 1 TaxVTNTA KoL 1) EMLTA-
XUVOT) TIoU £XEL EVA qUTOKIVTO. ZOUQWVA [LE TO OXT A
a) 0TO AQUTOKI(VNTO aoKeliTAl GLVOALKT] SUVAUN TIPOG TA
SedLa.
B) oto avtokivnto aokeital cuvoAlkr SVUvaun TPog Ta

apLOTEPAQ.

Y) oto avtokivnto dgv aokeital SUvaun.
§) 8ev pumopovpe va EEpoupe av 0To auToKivNTO aoKelTal

SYvaun.
'Oty oTPWYVOULE éva G8EL0 KAPOTAL, AUTO ATIOKTA ETIL-
. m , , ; ,
Téyvvon 3 —. AV QOPTOOOVHE TO KAPOTOL £TOL MOTE 7
s

OUVOALKI] TOU pala va TPLTAACLOOTEL Kol Tov aoknBel

(St Svvoaun, TOTE AUTO ATTOKTA ETLITAXVVON:

m m m m
S S S S

H Katepiva katn EAévn kaBovtal o€ Tativia kot oipw-
, , , , Karepiva EAévn
XVOuVv pe Ta TOSL TouG, aokwvtag SUvapn 1 pia otny -

G, 60 kg 3 Q 50 kg

INUEWWOTE TIOLEG ATIO TIS TOPAKATW TPOTACELS Elval

OWOTEG. /\

a) H Katepiva aokel SOvaun peyaAvtepov HETPOL Ao ~— A___ —
6,Tun EAévn.

B) H Katepiva kat 1 EAévn ackolv petadl toug Suva-

Helg (oov pétpov.
vy) HKoatepiva amoktd tax0TTa HEYQRAUTEPOL HETPOV atd TNV EAgvn.
§) H EAévn amoktd toaynta peyaivtepou pétpou and v Katepiva.

€) HKatepiva katn EAévn amoktovv tayvtnteg ioov pétpou.

ApaoTnpioTnra

Aéote éva vijpa o€ éva BiBAio kat TomoBetiote To PI- r\
BAlo tévw oto Bpavio. Tpafnte apyd To viua. /"
Ti mapatnpeits; ' 4

EmtavoAdBete Tpafmvtag to vijpa amotopa.
Titapatnpeite auty ™ Qopa;

[Ipoomabriote va €ENYNOETE TO PAVOUEVO, ALTIOAOYWVTAG GE TIOLOL

ato T 8o TEPIMTWOoELS acknOnke oto BIBAio amd to viipa peya-

AOTepn Svvapm. EpdTnon - Epoton -
ApaotnplotnTa ApaotnploTnTa

206 vopog Tou NeuTwva Kai digpedivnon Tou
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https://ebooksdl.cti.gr/view?item=20.500.14040/3633
https://ebooksdl.cti.gr/view?item=20.500.14040/3797

TOU NeUTWVO

4 3[3 Epapupoyn Tou 20U VOHOU

A€Eeic-kAel8La: emtdyvvon, 206 vouog Tov Nevtwva

e Tl pmopolpe va cuoxeTioovpe To (506 TNG KIVNoMG IOV KAVEL £Va COUA LE TIG SUVANELG TTOU
aoKovvTalL o€ avTo; (ewkova 1)
e MmopoUpe va uTtoAoyicoupe Tn SUvaun oL TPETEL VX aoknBel o€ Eva dYnua Yl v aktvntomon Oel

Stavvovtag ouykekpLpévn amoéotaon; (Ekova 2)

A

ApPAsTHPIOTHTA: Eappoyr Tou 20u vopou Tou NeuTtwva

Avoitte v pocopoiwon «Avvapelg kat kiviion» (tov tototoémov PhET Interactive Simulations) kat emiAégte

«Emtdyvvony.
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E@appoyn Tou 20u vopou Tou NeUTtwva

™ bduvapeig =>
O zvviorapévn Avvapn
O Tt
O Méges
| O Taxomra =)
O Emméxwvon —=— |

o
Mikpry et MeydAn

PhET - Auvapetg
e ] TR T e kivnom
(dJi«] _0Newtons [»w](>]
L a PhET Interactive
: ‘ Simulations, University
I - - of Colorado Boulder,
Avvdpeig kai kivnon: Ta Baoika

https://phet.colorado.edu

a) Evepyomoumote 6Agg TIG EMAOYES Kol 80OTE 0TV TPLPT TNV TiLo pikpn) Tun (Undév). gf:fa‘:f';;;
(AT
Aoxnote Svvaun Tatwvtag oto SITAS Bdog. TL TapaTnpelte OYXETIKAE pe TNV ToyVTY- & Mateg

, W Taxomra >
T TOV OWUATOG; (@ Eméyxuvon =
Mikor Ly Meyéhn

Ixedldote TV 0pllovTIa SUVAUN TTOV AOKEITAL 0TO CWUA Kl EMaAnBedoTe

TNV TN TNG ETILTAXUVOTS TIOU ER@avileTal.

Mnéeviote ) SUvapun oV AoKNOATE.

Ti tapatnpelte OXETIKA PE TNV TAXVTNTA TOV 0WUATOG; TG e€nyeitat To @avopevo;

W Auvapsig =D>

B) Evepyomouote OAEG TIG EMIAOYES Kol SWaTe oTtnV TPLPT TNV EVELAUEST TLUN. (7 oot Aoy
W Tipég
Aocknote Svaun 50 N Tatwvrag pia @opd 0to SImAS BéAog. TL mapatnpsits; & Mates

W Taxumra /“"
(@ Emréyxuvon ——=—

Tpi
Mikprj ol MeydAn

TxeSLA0TE TIG 0pLIOVTIEG SUVAELG TIOU KOKOUVTAL 6TO CWUA KoL EENYNOTE TO
(QALVOUEVO.
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https://phet.colorado.edu/sims/html/forces-and-motion-basics/latest/forces-and-motion-basics_el.html
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O 20¢6 vopog Tou Neutwva (Newton)

Avénote ™ SUvaun OV ACKNOATE, TATWOVTAG 6TO SLTAG BEA0G, uéExpL To KIBWTLO va apyioel va kwveitat. Tt

TOPATNPELTE OXETIKA PHE TNV TAXVTNTA TOU OWUATOG;

IxeSL&oTE TIG 0pL{OVTLEG SUVAELG TTOU ACKOVVTOL GTO CWUX KoL ETTaANOeVoTE

TNV TN TNG ETILTAXUVOTG TIOU ER@avileTal.

Mnéeviote ) SUvapun oV aoKNoATE.

TL tapatnpelte OXETIKA E TNV TAXVTNTA TOUV 0WUATOG; TG e€nyeitat To @avopevo;

B Av elval yvwoTég oL SUVANELS TTOU aoKOUVTAL O€ Ve O, TOTE UTOPOUIE VA UTIOAOY(oOUNE TNV

ETILTAYLVOT TIOV aQUTO amokTd. 'l amAovotevon Bewpolpe 6TL aockovvTal V0 SUVANELS. AKOAOL-

Bovpe Ta TapakdTw Prpata:

o XyeSialovpe TI§ SUVApELS TTOU aokoVVTaL 6T0 owpa amd to vijpa (F) kat v tpPn anod to Samedo

(F;) xatvmoAoyioupe T ouviotapévn Ttoug E,,.

M
ut’

e E@appolovpe tov 20 vopo tov Nevtwva.

F, =ma
elvait
F, =F-F;
KOl GUVETIOG
F-F, =ma

B Otav og éva owpa §ev aoKOUVTAL SUVANELG 1] T] CUVIOTANEVT] TWV SUVAUEWV TIOV
aoKoUVTaL € aUTO eival iom pe undév, amod tov Sevtepo vopo tov Nevtwva Tpo-
KUTITEL OTL 1] ETLTAXUVOT TOU COUATOS Elvat UMSEV. ZUVETIWG TO CWHA TAPAPEVEL

akivnto 1 Kweltat pe otabepn taxvnTa (LooppoTel).

Egappoyn
TOU 20V VOUOU
Tou Nebtwva


https://ebooksdl.cti.gr/view?item=20.500.14040/3927

E@appoyn Tou 20u vopou Tou NeUTtwva

3%

Mapaderypa

‘Eva emiBatiko avtokivnto palag 1.500 kg kat éva futio@dpo
nadag 30.000 kg kivoUvtal otnv €Bvikn 080 pe v (Sla Toy V-
mta 30m/s (108 km/h). lNa va axwvntomomBolv dtav
PPEVAPOLY, amatTeital xpovos 5 s. Na voAoyioete:

a) TNV emTdyvvon Kabe oy uatog,

B) ™ (uéon) Svvaun mov amatteltal va acknBel yio va aki-

vntomowm0el kaBe dxnua.

Agdopéva Zntoupeva ZXEOEIG
N 1n&da tov emPBatikol OXNUATOS 1 EMITAXVVOT TOV EMPATIKOV AUTOKIVIITOU
m, = 1.500 kg 0 Av
At
1N pada tov Butio@opov m, = 30.000 kg | 1 emitdyuvon Tov Butiopdpou a,
1N TaxOTNTA TOU EMPBATIKOV OXTLATOG N 8Vvaun Tov amattelTal YIx va
T akwnrtomowOel To emPBatikd avtokivnto F
L=
s F=ma
1 Taxb T T0U BuTIOESPOU v, =30 m |y §vvaun mov amatteital yio va
S akwnrtomow0el to futiodpo F,
0 XpOvog akivntomoinong At=5s

Amavtnon
a) Emedn) 1o emBatikd autokivito Kat to Butio@dpo £xouv Ty (Sla TayUTNTA KAl QKLY TOTIOLOVVTAL

otov {810 xpovo, Ba £xouv (8Leg eTLITAYVVOELS oy = Oy = O

_Av_0-30

o= =—6m/s?
At 5 /

Emtel61 to pHéTpo G TayTNTUG HELWVETAL, HTIOPOVLE VX TIOUUE OTL TA OXTULATA £X0VV eTLBpaduvon
6m/s%

B) H &Vvaun mov emBpadivel To emPBatikd dxnua eivat:

—>

H §Yvaun mov emiBpadivel o Butio@dpo elvat: F }' ‘\.
m L L “
F, =m,0, =30.000 kgx[—6 S—2j=—180.000N /

To apvnTik6 TPOAN O SNAWVEL OTLT KatevBuVon TNG §V-

F, =m,a, =1.500 kg x(—6 Ezj =-9.000N
S

vaung elval avtiBet pe v katevBuVVOT TPog TNV omola Kwveltal kabe dxnua, Ty omoila Bewpovpe

OeTwk).
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H emtdyvvon Tov amoktd éva cwpa eivat ava-

O 20¢6 vopog Tou Neutwva (Newton)

Epyatng ompwyvel éva kapdTtol cuvoAtkis palag 50 kg og opl{dvtio

Samedo, aokmvrtag opt{ovtia Svaun 100 N. Na vrtodoyioete v emt-

TAXULVOT) IOV ATIOKTA TO KaPOToL, av BewpnOel 6TL:

a) oL Suvapelg Tov epmodifouy TV Kivnomn Tov KapoTaoloL elval Tapa
TIOAU HIKPEG, OTE VA NV TI§ Aapfdvoupe vtoym,

B) ot duvapelg Tov gpmodifouv TNV Kivnor ToL KAPOTGLOU £X0UV GUL-

viotapévn 20 N.

Avtokivnto palag 1.000 kg kweital og évav vBOypappo Spopo pe

ToyUTTa otabepol pétpov 20 m /s. Na emiAéEete T cwoT TPOTA-

o1 atd TIG TAPAKATW.

a) H ovviotapévn twv Suvdpewv Tou aokoVVTAL GTO QUTOKIVITO
éxel pétpo 20.000 N.

B) H ocuvioctapévn twv SUVAPE®Y IOV AOCKOUVTAL OTO QUTOKIVTO

€XEL TN POPA NG Kivnomg.

Y) H ouvviotapévn tTwv SUVAPE®WY IOV ACKOVVTAL 6TO AUTOKIVNTO elval pndév.

§) Agv pmopovpe va yvwpIi{oupE TA XAPAKTNPLOTIKA TNG CUVIGTAUEVG TWV SUVAUEWY TIOU AGKOV-

VTaLoTto (XUTOK[VT]TO.

Ye melpapa oto gpyactiplo xpnowomomOnke n Sitdtaén touv SimAa-
vou oxfpatos. To kiBwTio padag 0,2 kg aprvetat va kivnbei otnv opt-
{ovTIa ETLPAVELX TOV TPATE(LOV Ywpi TPLBES.
a) Na umoAoyloete TNV EMTAXVVOT) IOV ATIOKTA TO KIBWTLO, av 1) 8U-
vopn Tov §xetat amo to vijpa eivar 1 N.
B) Kamoiwa otiyun kat eve to KIB®TLO Kveital, kOBeTaL To vijpa.
MeTd To KOYLHO TOV VI|UATOG: i) TO U OTAHATE va Kiveita,
ii) To cwpa ouveyilel va kiveital pe otabepn tayvTnTa, iii) to
owpa oLVEXITEL va KLVELTAL JE TNV ETILTAXVVOT] TIOV €lXE aTo-
KT OEL

Na attiodoynoete Vv emA0YN 60G.

.

Ep®tnon - Epdtnon -
ApaoctnpdTTa ApaotnplotnTa

[ € owpa padog m ]

Aoyn G ouvoAlkng SUvaung Tov ackeltal o€

QAUTO KL AVTLOTPOPWS AVAAOYT) TNG UATAG TOV.

agokeital duvapn

Oev aokeital duvaun

[ Emtdyuvon J [ EuBuypapun opaAn kivnon A dKIVI’]O‘iG]
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EAeuBepn
mTWonNn

A£Ee1G-KAELSLA: EAeVOEPT) TITWOT, ETILTAXVVOUEVT Kiviion

e Mua koTéAa amo@acilel va Sokipudoel éva dApa Ttwong pe evtatrpa (bungee jumping) (ewéva 1).
Tieidovg kivnon Tpaypatomolel Ta TPWOTA SEVTEPOAETITA TNG TTTWONG TNG (TIPLY apxioeL va avako-
TLTEL TNV TITWOT) TG TO EAACTIKO GXOWI);

e 'Evag padntigumootnpilet 6Ty, av pi€et pia pmdAa amd kdmoto VoG, N umdAa Oa Kwveital pe otade-
pn TaxVTNTA (ElkOVa 2). [Iwg PTTopoV e va SLIATILOTWOOVE av VAl WO T aUTH 1) okEYT; ZkeQTE(-

TE KATIOLO TE(PAPA TIOV VA ETLRERALWVEL TOV LOXVPLOUO 1] VA TOV aTTOPPITITEL

APAsTHPIOTHTA: MEAETN TNG EAEUBEPNG TITWONG

Meipapartikég Tpotdoelg (eTAEETE 1 atrd TIG 3 TTAPAKATW)

1. Xprijon mpooouoiwaong

Me 0 Bonfewx g Tpooopoiwaong «EAeVOepN TITWON» UTTOPOVUE VO LEAETOOVHE TNV EAEV-
Bepn TTWON EVOG COUATOG OTNV ETMLPAVELX TNG NG KAL 6TNV EMLPAVELA SLEPOPWVY OVPAVLWV
OCWUATWV.

EmgEte va kataypaete (yia tn I'n) petprioeis avd ioa xpovika Stactipata (.. avd 0,5 s)

EAet0epn
KAl OV Hﬂ}\T] PWOTE TOV TIVAKA TTOV oKOAOVOEL. TTOOoM
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EAe0Bepn TTTLOON

Xpovikn

oTiypn t(s)
0 0

0,5

1,0

1,5

2,0

2,5

3,0

Xpoviko Merartomion TaxoTnTa Emitdxuvon

©¢on y(m) S1GoTnua At(s) Ay(m) u(m/s?) i)

TL LloXVEL Ylar TNV ETILTAYVVOT] HE TNV OTIola KIVE(TaL To oW 000 ektedel eEAevBepn tTwon; (Elval otabepn 1

petafariretas;)

Av emavaA&Bete To melpapa ot ZeAvn, To HETPO TNG EMLTAYLVONG Elval T (8to / peyaditepo / LiKpOTEPO o€
oxéon pe ™ I'n; Tati;

To pétpo g SVVAUNG TOU BAPOUG TTOU AOKEITAL TNV UTIAAN 0T ZEANV) EvaAL TO (810 / HEYAAUTEPO / PIKPOTEPO
o€ oxéon pe  I'n;

2. Emreéspyacia dsdouévwy tng Kivnong
H Simlavr| elkdéva mapovotdlel o€ oTiypldTuTia TV EAEVBEP TTWON pLag umdAag. [pdkettat

vy g kivnon pe otabepr| taxTnTa 1 HETABAAAOUEVT; ALTIOAOYT|OTE TNV ATIAVTNOY] OOG,.

SupmAnpwote Tov Tivaka mov akolovBel yvwpilovtag 4Tl §V0 SLaSOXIKA CTIYHIOTUTIO OTTEXOUV XPOVIKG
At=0,05s.



EAg00epn TTWOON

TaxoTnTa Emitdyxuvon

Xpoviko MeTarémion Méon Tipn
Ax Au >
SidoTnua At(s) Ax(cm) U ="p¢ (cmis) a =", (cm/s?) a(cm/s?)

a6 0 0g 0,05
amnd 0,05 00,1
amn 0,1 6£ 0,15
amnd 0,15 00,2
amnd 0,2 0£ 0,25

T TapaTnPEITE yla TNV EMTAXVVOT KATA TN SLdpkela TG kKivnong; MetaBdAAstal f pével otabepn);

3. BivreoavdAuan tng Kivnong
Apnote pa prtdda va técel eEAevBepa kat pe T Borifela evog Aoyopikov Bivteoavaivong (m.x. Tracker) mept-

YPAWTE TOLOTIKA KOL TTOGOTIKA TNV KATAKOPL@T) KV O™ TNG LTAAXS.

B EAeV0gpn mTwon sival 1 ev0Uypapun EMITAYUVONEVT KIVIOT) £VOG GOUATOG OTAV TO AQT|COUNE
VO TIEGEL ATLO KATIOL0 VYOG KaL 1 LOVN Suvaun Tov evepyel og auTo etvar to Bapog tov F,. H emitdyuv-
OT] TOU CWHATOG O TIOU TIPAYUATOTIOLEL EAEVOEPT TTTWOT LoOVUTAL E TNV EVTAOT] TOU BAPUTIKOV TE-
Siov g kat elvat aveEapntn NG HAlAG TOV CWUATOG M.

AvuTo amodelkvieTal e@appolovtag Tov 20 vopo tov Nevtwva:

F, _mg —g
m m
B H tyn g évtaong tou mediov Bapitntag oty emupavela g I'ng avfavetal kabwg petaBaivoupe
aTtO TOV LONUEPLVO GTOVG TTOAOUG KL HELWVETAL OG0 avEdveTal To VoG amd v empavela g Ing.
Ot petaBoAréc OpwG elval OXETIKA HIKPES KAL YA TOV AGY0 auTO BewpoVpe OTL Yo OAES TIG BETELS KaL
N
HEXPL VPIOUG HEPIKWOV XLALOUETPWVY 1) ETLTAYUVON TNG BapvtnTag £xeL Tiepimov Vv Tiun g=9,8 ol
g
ZuviBwg, yla ™ ypryopn £miAvon amA®v TPoRANUAT®WY XPNOLLOTIOLOVHE TNV TIPOCEYYLIOTIKI TN

N m
=10 — (510 =).
g kg ™ SZ)
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EAe0Bepn TTTLOGN

L o
Pyh
'EAeyxo¢ kot eBeBaimon Tov vopov t¢ eEAe00pN G TTWONG

Aéyetar 6TL 0 TaAdaiog Tpayuatomonoe TOAAQ TEPAUATA OYXETIKA UE
TNV EAgVOEPT TITWOTN, APNVOVTAG VX TTEGOVV EAEVBEPA SLAPOPA CWUATA
ato tov [MHpyo ¢ MMifag. ATMESEEE TIEPAUATIKA OTL COUATA HE SLaQO-
PETIKES HAleg TEPTOVV Pe TNV (Sla emitdyuvon: «Kdbe owpa mov agpnve-
TaLva TEoELVTO TNV eTiBpaon Tou BAPOUG ToL amoKTE TNV (Sl oTabepn
ETLITAXLVVOT], AVEEAPTNTA TNG HATAG TOV, KL GE KABE GTLYUN 1) ATTOGTAON
oV SLaVVEL Elval avAA0YT TOU TETPAYWVOU TOU XPOVOU Kivone».

0 aotpovavtng Dave Scott atnv amootoAr] Apollo 15 épi&e éva opupikatl
£va (pTEPO OTNV ETPAVELA TNG ZEANVNG HE 0TOXO va eTIRERALDOEL TOV
vopo g eAevBepng ttwong. To (S0 €xel emPBefatwbel kol amd dGAAx

OXETIKA TIEPAUATA TIOV TIPAYLATOTIOW] OKAV.

&

Apnote amd 1o (510 VPog 50 dpoLeg TAATTIKES PLAAEG, pia ye-
HA&TN pe vepd kal pio yepatn Katd to uov. Emmpeddet n pala

™G PLAANG TOV XPOVO TITWOTG;

Epwtnon -
Apactnpiémra

Aprvoupe éva copa amd kamolo VPog TAvVw o TNV EMUPQ- o
vo=0m/s

vewx g I'mg va méoel oto €8aog. Ta dedopéva ¢ kivnong
’ , v;=84m/s
QTOTUTIWVOVTOL GTO OXN .
a) No UTTOAOYIGETE TNV EMLITAYUVON TIOV ATIOKTA TO CWHA.
. . . , I3 [ v, =16,8 m/s
) Mmopovue va vtoBesovple OTL 6TO CWHX KATA T SLAPKELR
™G MTWong N povn dVvaun mov ackeltal eival To Bapog

TOV,
v;=25,2m/s

Epyaocia

°
Q.
°
%

XpNOOTOLWVTAG KATAAANAQ TNV Tpocopoiwon «EAe0Bepn Twon», vmoAoyiote

™V emITA)VVOT TS BapLTNTAS.

Ymo8el&n: e kamola B€om, PeE TN XPNON HLOG PWTOTIVANG VTIOAOYIOTE TNV TAXUTHTA

™G o@aipag Kot pe TNV TomofETnomn Kal TG SeUTEPNG PWTOTUANG GTNV apxn NG

kivnong vmoAoyiote Tov avtioToL o xpovo.

Epwton -
Apactnpémra

‘Evapén

MeTd 10 10 SeuTepdAeTITO

MeTd 10 20 deuTepOAETITO

Metd 10 30 SeuTepOAETITO

EXe0epn tTdom
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206 VOpOoG NeUTWVA KOl TITWOEIG

A£Ee1g-KkA£L814: avTioTtaon amd Tov aépa, oplakt ToayxvTnTA

e XT1¢ £1kOveG 1 kot 2 amewkoviletal  TTwon §vo avBpwmwv. [owa eivat n Sla@opa GTIS KIVIOELS;

[Toteg SUVAELS TIG TipOKAAOVY;
e Mmopeite va cvoyetioete ) SUVAUN TIOU AVTIOTEKETAL OTNV TITWOT] TOU AAEEITITWTIOTH HE QUTN
TIOV EMLBPASVUVEL TO AEPOTIAAVO GTNV EIKOVA 3;

o Tati éva pmaAovi mov a@nvetat amod Kamolo Vog Sev ekteAel eAeViBepn TTwon; (ekova 4)

A

APASTHPIOTHTA 1: AVTioTOOT TOU aépa

MeAetdape ™ SUvaun Tov ackeltal amod Tov aépa € VA AVTIKEIHEVO TO 0Tto{0 KIVe(Tal LK 6TOV aEPQL.
MA®
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EAe0Bepn TTTLOON

a) Kpatjote to @UAL0 xapTiov amd T péon g WKpns SLAoTact§ Tov WOTE va eivat
KATAKOPUPO, OTIWG GTO OXNIA, KOL LETAKLVI|OTE TO XEPL OAG KE UIKPT) TAXVTNTA 0pL-

Zovtia.

Aoxkeital SOvaun amd tov aépa ato xapti; [wg To SlamoT®VeTE;

Eivatn §Yvoapun avtibBetn amd v tax0TnTa TOU XApTLoU;

Now [] OxL ]
B) MetakivnoTe To XépL oag opl{OvTia HE PLEYAAVTEPT] TAXVTNTA.

Aoxkeltal peyaAvtepn Svvaun oto xapti; [Iwg To SIHmoTWVETE;
Atto ta Buata (a) kat (B) TpokimTeL dt1, dTav 1) T TNTA EVOS CWOUATOS Elval peyadlTepn, n SVvaun mov
aokel 0 aépag ag autd elvat:

wkpdtepn [ peyadutepn [

y) Koyte to @UALo 6N péon Katd ufikog Ttng LEYAANG TOU SLACTAONG KAl KPATNOTE T

Y0 koppdtia OTMWG @aivetat oto oxNua. Emavaidfete ) Swadikacia, dTws oto

Brina ().

To xapTi EKTPEMETAL ATTO TNV KATAKOPLPT B€0T TIEPLOTOTEPO 1} AlyOTEPO ATTO O,TLOTO

Brina (a);

Tp&Prte To cLUTEPAC A TTOV TIPOKVTITEL VI T oXéam HETadD NG SUvauNG OV AOKEl-
TOL O€ VO WA ATIO TOV AEPX KAL TNG LETWTILKNG ETILPAVELAS TOV 0WHATOG. (MeTw-

TOKT EMLPAVELX COUATOG (VAL 1] EMUPAVELX TTOV elvat KABETN TNV TaXVTNTA TOL.)

ZUUTEPAOUA: ZUUPWVX E TO TIOPATIAVW, T SOV attd Tov aépa emnpedlel TNV kivnomn Katd TNV Ttwon evog
oWUATOG EVTHG TNG aTpOc@atpag. [Tolol Tapdyovtes emnpedlouvv TV kivnon;
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APASTHPIOTHTA 2: Avon OTOV aépa

o

B)

Xpnowomomote §Vo pmoaAdvia (Slov Bapous. 1o TpwTo SloXeTEVETE NALO TOGO
WOTE, AV TO APNVATE, AUTO HOALS IOV B KlvoUvTay TPog T KATw. Xto SeUTEPO
SloxeTeVETE PIKPOTEPN TTOGOTNTA ATIO O,TL 6TO TPWTO. APNoTe T SV0 PTAAOVLIA
amd to (8o vog.

Me mowx oelpd TAVOULY 0TO £8AQOG;

Ixedldote otV €1KOVA TIG SUVANELS TIOV SEXETAL TO KAOE PUTTAAGVL.
Elvat apeAntéa n Svaun g avwong e ox€om He To BApog yia KaBe umaidvy;
Nat |:| OxL |:|

ExteAovv Ta §U0 pmaddvia eAeBepn TTWON; AIKALOAOYTOTE TNV ATTAVT G 06U,

Tepiote pe vepo éva TAAOTIKO PTTOUKAAL TOV HLoOU ALTpou. € £va ASEL0 PTTOUKAAL
ToU evOG Aitpov TpooBéaTte oo Altpo vepd. APrioTe TauTOXpova Ta §U0 UTTOUKA-

Ao attd To 810 VoG va TTEcouv. Me Tiola GELpA PTAVOULVY GTO £5a(OG;

Eivat apeAntéa n Svaun g avwong oe axéon Ue To BApog Yo KABe UTTouKAAL,
Noat |:| OxL |:|

Extelovv ta §U0 umovkdAia eAeViBepn TTwom; AIKaloAoyoTe TNV AmdvInot oag.

206 vopog NeuTtwva Kol TITWOEIG

TUUTEPAOHA: ZUUQWVX LE TX TTAPATIAV®, KATAYPAYTE T CUPTIEPAOUATE 0OG YLK TN SUVATN TIOV AoKEe(TaL O€

£va aVTIKE(IEVO IOV KLVElTaL péoa oToV aépa.

B KdBe oopa mov Bploketal eviog TG atudo@apag SEXETAL AT av-
™Mv ™ SVvaun ¢ avwong. ‘0tav cwpa Kweital evidg g atuo-
oEALPAG, SEXETAL A0 TOV AEPA AVTIOTAOT TIOU £XeL KatevBuvon
avtifetn ¢ kivong Tov. ‘Otav éva oA APTVETAL VA TIEGEL GTOV
ATHOCPALPLIKO AEPA, AOKOVVTAL O QUTO, EKTOG ATt TO BAPOG TOL, M)

avwon kat n avtiotaon tov aépa. H dvwon ywa ta meplocdtepa

avtikeipeva eival oAU pikpn o€ oxéon Ue To Bapog Toug Kat Sev emnpedlel TNV kivon Toug KAt Thv

TTwon tous. H dvwon elvat cuykpioun pe to BEpog Toug, 6TAV To AVTIKEIMEVH EXOUV TIOAD WIKPY|

nédo kol peyaAo 6yKo (T.X. 0€ AEPOOTATA, UTAAOVIA KTA.). MAALoTa, dTav 1) Avwon ivat peyadltepn

atto To BAPOG TOUG, AUTA AVEPXOVTAL HEGH OTOV ATHOCPALPLKO AEPQL.
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EAe0Bepn TTTLOGN

H avtiotaon tov aépa ackeital o€ £va avTIKEIPEVO OTaV aUT) KIveiTal o€
oxéon pe Tov aépa. Katd v mTwon evog avTIKELLEVOU EVTOG TNG ATUOC@AL-
PUG, N AVTIOTAOT) ATIO TOV AEPA EXEL POPA TIPOG TA TTAVW KAl EEXPTATAL TOGO
AaTO TN LETWTILKI ETLPAVELN TOU OVTIKEILEVOU 000 KAl aTtd TNV TayxuTNTA
Tov. ‘000 auEaveTal 1 TaxLTNTA, AVEAVETAL KALT) QVTIOTOOT) TOV aEPQL.

B Otav éva owpa A@AVETAL VX TTECEL aTtO PeydAo VoG, otV apyn N avtiota-

o1n Tou aépa elval apeANTEX KAl UTOPOUUE VA BEWPOOVUE OTL TO COUX

ektelel eEdevBepn tTwom. Kabwg mé@Ttel, 1 TaxVINTA TOL auvdvetal, Ue ov-
VETELX VA AUEAVETAL KAL) avTioTAOT Ao ToV agpa. Emopévwe to cwpa e-
(PTEL E EMTAYXUVON UIKPOTEPT] ATIO AUTH TNG AeVBePNG TTTwomnG. ‘Otav 1 avtiotaon tov aépa F, .
yivetad ion pe to Bdpog Tov cwpatog F,, SnAadm:

F..=F

avt g
TOTE TO CWUA ATIOKTA LEYLOTN TOXVTNTA, 1] OTOlX TTpapéVEL oTaBEPT YL TN GUVEXELX TNG KV oNG
Tov. H otabepi} aut) Taybtnta AéyeTat opraki TaxvtnTa v, kot egaptdtal amd To fapog Tov oe-

HOTOG, ATLO T LETWTILKT] EMPAVELX KAL OTIO TO GXT A TOU OWUATOG.

AvTticTaon Tov aépa KoL GYNIA TOU QVTIKELNEVOU

, , , . , ’ . ZuvTeAEOTAG €€GPTNO!
EKTOG amd T PETWTILKY EMIQAEVELX Kot TV TaxOTNTA, ) avTioTaon amd uvteheoTig egaptnong

—
TOV aépa EXPTATAL KAL ATIO TO OXNUA TOU OVTIKEWMEVOL. XTO SITAQVO — )
oYU, HE TIOPTOKOAL ypauprn avamapiotatal o Babuog eEdptnong g — |
avtiotaong tov aépa amd Sid@opa oyfpata avtikelpevwy. Fa Tapd- >
’ 4 7 /4 14 U /4 —
Setypa, oty emimedn MAGKA 1 avTioTAOT TOU AEpA elval LEYOXAVTEPT ATIO —> ‘ —
QUTN O€ €Va OPALPLKO QVTIKEPEVO, OTAV Ta HETPA TNG TAXVTNTAG TWV —> _

QVTIKELLEV WV EIVOL (00 KOL OL HETWTILKEG ETILPAVELES (OEG.

To aAstintwto
To aAe&imTwTto TepLopilel TV TAXVTNTA TTWONG EVOG CWOUATOG
otV atpéc@atpa. To oxfpa TOU Kal 1) ETLPAVELR TOV TIPOKAAOVV

HeyaAn avtiotaon ano tov aépa. O B6Aog Tov aAe§imTwTOL Elval

KATAOKEVAOUEVOG aTtd avOEKTIKG VALKG KAl 1) ETILOAVELX TOV, YLl
™ plYm avBpdmwy, eival tepimov 60 m2 H oplaxr ToyvTnTa OV
QTOKTA KAL LLE TNV OTIO(A TIPOCYELWVETAL GTO £50POG £vag AvOpw- /i

; ; ] , m , m
TOG IOV MEPTEL e aAedimTwTOo elval tepimov 5 — éwg 6 —. H ov-
s S

YKEKPLUEVT TLU TNG TaXVTNTAS Elval (o1 HE TNV TYuf TS TaXVTNTAS UE TNV OTIOLX TIPOCYELWVETAL VUG

avOpwTog oL TIEPTEL EAeVBepa ato VoG 1,25 m €wg 1,8 m.




&

Maipvoupe V0 (81eg KOAAES XxapTi KAl TOXAAKWVOUE TN [ia, woTe va on-
HLOVPYNOOVUE piot UTTOAA. TIG aPTVOVUE TAUTOXPOVA VXL TIECOUV ATIO TO
(610 VoG 010 €8 Pog, OTWG Paivetal oty ekova. Mlapatnpoldpe O6TL T < —_—
800 xapTid 8¢ pTdvouv TauTdxpova aTo £8aPog. AuTo cuppaivel emeldn: i i
a) M KOAAa gival Baputepn Kot Ta BapUTEPA CWOUATA TEQTOVV TILO YPN-

Yopa ato T EAA@POTEPQL.
B) M dvwon amd Tov agpa eival peyaAOTEPT TNV ATCAAAGKWTN KOAAQ.
Y) oV Toadakwpévn KOAAQ 1 avtiotaon amd Tov aépa elval WIKPOTEPT ATO AUTH

OTNV ATOAAAKWTT, ETMELST] EXEL LIKPOTEPT] LETWTILKI] ETTUPAVELAL.

§) TV atoaddKwtn KOAAX TNV TTIA{PVEL 0 AEPAG, EVAD TNV TOXAAKWUEVT KOAAA OXL.

Epawon -
Apaoctnpldmra

Na emAéEete T cwo ) anavinon.

Kataokeun aAeiTrTwTou (1I510KATACKEUR)

Koyte éva tetpaywvo koppdtt 40 cm x40 cm amd pia TAXGTIKN 0aKOVAX. AE0TE TIG AKPEG TECCAPWV
VILAT®V UKoV TiEPiTou 80 cm ATl TI§ TECOEPLS YWVIEG TOU TAAGTIKOV TETPAYDVOU KL GTT) GUVEXELX
Séote Ta GAAQ axpa padi o pio pkpn) yopodaotiya. To aie€imtwTo ival £Tolpo. AQNoTe va TTEGOUY
aTto Tov SEVTEPO OPOPO TOU CYOAEIOV GG TAVTOXPOVA ULX YOHOAACTIXX (81X LE AUTT) TOV KAEEITTTWTOV
Kal o aAegimtwTo. MapatnpnoTe Tola PTAVEL TTPWTN 0TO £50POG. Av BEAeTE, BIVTEOOKOTNOTE TIG

TTWOELS TWV §V0 YOUOAXOTIXWV KoL UE TNV e@appoyrn Tracker HETPTOTE TNV EMLTAYUVOT TNG KADEULAG.

-

EAg00epn twdom elvatn evBUYypappn emITayuvOpeV Kivor evOG COUATOS OTAV TO OPTICOVUE VX TIETEL
amo kdmolo VoG kat 1 Lovn Svvaun mov evepyel o€ avto eival to B&pog tov. H emitdyuvon Tov cwpa-
ToG elval {on pe v évtaon tov Baputikov mediov g I'ng kat elvat atabepr} ot SLdpKeLR TG TTTWONG
ya pikp6 VYog. Xt o UTIAPXOUV SUVALELS TIOU AVTIOTEKOVTAL GTNV EAEVOEPT) TTTWON EVOG CWUATOG.
Avtég eivaun dvwon tou agpa, TTou eival TOAD WIKPY YLIX TA TIEPLOCOTEPA COHUATA, KAL) AVTIGTACT TOU

a€Pa, IOV EEAPTATAL ATIO TN HETWTILKI ETLPAVELX TOU CWUATOS, TO GXTLX KL TNV TAXVUTITA TOV.

2Wpa aPrveTal va TTECEI
atré kdmoio Uyog

Aokeital poévo Ek16g a1m6 10 BApOg aokoUuvTal
10 BApog n avTioTaon Tou aépa Kal n avwon
[ EAelBepn TTTwOON ] Kivnon pe
| peTaBaAAOuEVN eTITAYUVON

oTabepn £1|T|deuvcn
[ET[IT(’X)(UVOT] NG BaputnTag (g)] Opiakn TaxdTnTa

206 vopog NeUTwva Kal TITWOEIG
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4 5 KIVI'".IGT'KI:l "*:P'YPG‘P"I T“S OuaAn KUKAIKA
» IO

OHAANG KUKAIKNG Kiviong kivnon

A£Ee1c-KAEL8Ld: opat| KUKALKY kivnon, Tepiodog, ouxvoTnTa

o Tueiboug Tpoyd Staypd@ouv Ta Kabiopata oTov TPoXO TG EkOVas 1;
e Mmopeite va oxedldoete TNV TAXVTNTA TOU SOPLUPOPOV BTNV EIKOVA 2;
o Tlolog 8eiktng TOL poAoyLOU TNG ELKOVAG 3 OAOKATPMVEL LA TIEPLOTPOPY] O UIKPOTEPO XPpOVO; TTolog

Selkn G exTeNEl TEPLOOOTEPESG TIEPLOTPOPEG OTN SLAPKELD TOV ELKOGLTETPAWPOV;

APAsTHPIOTHTA: H opaAR}] KUKAIKE Kivnon Kal Ta XOPAKTNPIOTIKA TG

[TatwvTag To KOUUTE TOU POAOYLOV TOU GXNHATOG, apXilel va Aettovpyel To Xpovo-

petpo. MeAetnote TV Kivnon Tng dkpng Tov deutepoientodeiktn. Ovopdote avtd

To onpeio A.

Txebldote TV TPOXLA TOL onpeiov A oto SimAavd mAaioto. Towx eivat 1

nopen tg; Mwg Ba xapakmpilate Tnv kivnon auth A0Yw TG TPOXLAS TNG;
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KivnuaTikf meplypa@n Tng odaAg KUKAIKNAG Kivhong

Zn Sumhavr) elkéva @aivetal n Topela Tov akoAovBovV PIKpd KOUPATIX
HETAAAOV OTaV amokoAAloVvTal atmod Tov Tpoxd Asiavong. Mowx eival n ka-
TeVBLVOT ™G TAXVTNTAG AVTOV TOU KOPUATIOU Alyo TIpLY ATIOKOAANOEL KAt

yati;

Txedlaate v TaxVLTNTA TOL onpelov A (dkpr Tov SevtePoAemTOSEIKTN) TOV TPWOTOV PUATOS.
[Mwg oxetileTal To uNKOG TOU TOEOL IOV SLaypA@EL TO onuelo A pe Tov avtioTolo xpovo; MetadAAsetal To
HETPO TNG TAXVTNTAG TOV OUElOV A pe TNV TTdpodo Tou xpovou; Ilwg Ba xapaktnpilate pla téTola kKivon kata

avtiotolyia pe TNV eVBVYpapUN OpaAT Kivnon;

[béoeg TANpELS oTpoPég ekTedel To onpeio A og 120 Sevtepdrenta; [1doeg atpo@és ektedel o 1 SevtepdAento

(ouyvoémta f);

B 'Eva cpa TpaylaToToLlel KUKALKY Kivnon étav 1)
TPOXLA TOV Elval KUKAOG. ZTNV TEPITTWOT TOV TO

owpa Stavvel loa T0a o€ (o xpovikd Slaothpa-

TA, TO PETPO TNG TAXVTNTAS TOU L givat otabepo
Opar) KUKALKT

Kot Sivetal amod ) oxéon: xivnon

=+ |Wn

OTOV S TO PUNKOG ToL TOEOU oV SLavieL Kal t 0 avTioToLX0G XPOVOG.
H kivnon autn ovoudletat opair KukAKn kivnon.
To Stavuopa ™6 Ty Tag aAAG{eL KaTevBUVOT Kal elval KABE Qopa EQATITOUEVO GTNV TPOXLA.
B O xp6vog 0TOV 0TI0{0 €V CWA TIOV TIPAYUATOTIOLEL OpaAr] KUKAWKT Kivnom Swaypdgel évav AN pN

KUKMo Aéyetal tepiodog T g kivnong kat petplétal o SsutepoAemta (s). O aplBudg Twv TEPLOTPO-

187


https://ebooksdl.cti.gr/view?item=20.500.14040/3936

OpaAn KUKAIKNA Kivnon

@E®V TIOV SLAYPAPEL TO OOA 0T HOVASA TOU XpOvou ovopdletatl ouxvotnta f kal £xet povadSa pé-

TPNOMG TO 1 N aAAwwg 1 Hz. H teplodog kat 1 ouxvotnTa cuvSéovtal Ue T oxéon:
s

=1
T

B H opaAn xukAw kivion eivat el81kN TEPIMTWON TWV TEPLOSIKWOV KIVI|TEWV.
Mua kivnon Aéyetal teplodikn otav emavatapfavetat akplBws 1 iSla ot (oa
xpovika Staotiuata. Mapadelypata meplodikng kivnong elval n kiviion t™g
KOUVLAG, TOU EKKPELOVG TOU HETPOVOHOU, TOU eUBOAOL Hag pnxavig K.4&. Te-
piodog TG tepLodIkNG Kivnong elvat o xpovog TIou XPELATETAL VO TIPOYLOLTO-

o Bei n kivnon pia @opd kat cuxvoTNTA 0 APLOUOS TWV EMAVAANPEWY TNG

Kivnong ot povada tou xpdvou.

3%
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Napadeypa 1

‘Eva TatSiko TPEVAKL KIVEITAL 08 KUKALKTY TPoXL& aktivag R =0,7 m.

lNa va emotpéPel oto 8lo onpelo, epvael xpovog t =2 min. Na

UTIOAOYICETE:

a) To StaoTnua Tov SLavOEL TO TPEVAKL, OTAV KAVEL pia AP TIEPL-
oTpoPn,

B) TV Ta)OTNTA IOV £XEL TO TPEVAKL

Andvtnon
a) To Tpevaxt Kweltal oy TEPLPEPEL KUKAOU akTivag R. ZUVET®WG 0€ P oTPo-
@1 Stavvel Slaotnpa (00 pe TNV TIEPIPETPO TOV KUKAOL, SnAadn:
S=27R 1 S=2x3,14x0,7m 1 S=4,4m
B) O xpoévog elvalt =2 min =120 s. Emopévwgs n taydtnta elvat:
§ , _44m

m cm
V= v=0,0367— | vV=3,67 —
t ! 120s " S ! S

L=

Mapddsypa 2
TNV €IKOVA 0 TPOXOG TEPLOTPEPETAL OUOAL. Alo@EpPOuV 1| Tie-
plodog KaL 1 cUXVATNTA TNG KUKALKNG Kivnong Twv 600 Tat-

S1wv; Mota atd TIg §V0 KOTEAEG EXEL LEYXAVTEPT TOXVTNTA;

Amavtnon
O koTedeg ekTEAOVV OpOAT) KUKALKNY Kivnon. Otav n pia koTé-

Aa Ba Staypdet évav AN PN KOKAO, TOTE Kol 1] AAAN KOTTEAQ



KivnuaTiknf Teplypa@n Tng opaAlg KUKAIKAG Kivhong

B Exel Staypdet Evav AN PN kUKA0. Eopévwg o xp6vogs yia pia AN pn TeploTpo@n elvat (510G Kat ou-
VETIWG N TTEPi080G Kt 1 ouyvatnTa eivat idleg. Opws To Stdonua Tou Slaviouy 6e YpOVo ULAG TIEPLOSOU,
SnAadn t=T, eivat StaxpopeTikd. H mepipetpog S; Tou kOKAOU TOL Slaypd@el | KOTEAQ LE TO KIiTPLVO
@Opepa elval peyadtepn and v mepiLeTpo S, TOU KUKAOU TIOV Slaypa@eL 1) AAAN KOTéA.

G ; S, S, g q
[Na T taxdTeg eivat v, = T v, = T Kal, EMESN S; > S,, MPOKVTITEL L, > L.

A0PUPOPOL YEWOTATIKYG TPOXLAG

01 80pVPOPOL YEWOTATIKNG TPOXLAS Elval Sopu@OPOL 0L 0TTOI0L KLVOU-
VTOL 0€ KUKALKEG TPOYLEG TIAV®W OTTO TOV LoMUEPIVO Kal Bpiokovtal
Slpkws Tavw amd to iSto onpeio Tov. ' va cupfel avtod, TomobE-
TOUVTAL OE TPOXLA € KaTAAANAo Vog (35.786 km), pe avotnpd ov-
yKekpLuévn taxvtnta. Tote 1) TeploS8g Toug eival ion pe v mepiodo

TeploTpoPnS ™G I'ng. Emewd) ot Sopu@opol gaivovrtatl akivntol wg

mpog T I'n, umopove va 6ToxeVGOUE TIPOG Evav SOPUPOPO HE L
otadepn| kepaia Kot va AapBAVoULE To onpa Tov ekTiéuTel. Adyw Tov VFoug TTov BpickovTal ot SopuPod-
poL, £vag WKPOG aplBdg emapkel Yo va KaAV@OEl eTKOVWVIAKG 0AOKATPOG 0 TTAGVITN.

EKT66 amd TIG TNAETIKOWVWVIEG, XPNOLULOTIOLOVVTAL OTH HETEWPOAOYIQ, YIX OTPATIWTIKOVG OKOTIOUS KTA.

&

Na yapaxtnpioete kaBepia amd TIG TAPAKATW TPOTACELS WG owaoTh (Z) 1 ws AavBaopévn (A).
a) Znv opaAn KUKALKT Kiviomn To HETPO TG TaXVUTNTAS Elval oTabepo.
B) Av n mepiodog pag kukAkng kiviong SimAacilaotel, TOTE To oWUA B KLVElTAL PE peYaAVTEPT
TaXLTNTA.
Y) Htaxvmrta evog cmUaTog 6TV OPaAT KUKALKY Kiviiom eivat kKABEeTn 0NV aKTiva TG TPOXLAS TOU.
§) Ze pa meplodiki kivnon 1 ouxvotnTa lval avtioTpd@ws avaioyn pe v mepiodo.

€) Zmnv opaAn KUKALKY Kivion to Stdvuopa ¢ Tax0TNTaS TapaApéEVEL oTABEPO.

* Te évav oTabpo TPEVWY TO UIKOG TOU SEVTEPOAETTO-
Selktn Tou poAoylov eivat 40 cm. I'a To dxpo Tov Sev-

TepoAemtodeiktn va voAoylioeTe:

10:41 Sprinter €3
Rotterdam Centraal

a) v mepiodo Kat T cUXVOTNTA Tov,

B) v taydtd Tov.

Epawon - Epwton -
ApaoctnpdéTTa ApaotnpoTnTa
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4 5'3 AUuVaHIKN TTIEPIYPOPN TNG

OHOANG KUKAIKNG Kiviong

NEEELC-KAELSLA: KEVTPOPUOAOG ETIITAXVVOT, KEVTPOUOAOG SUvaun, cuvBrkn EAAelPns BapvtnTag

'3

e XT0oUG 80pUPOPOUS KaL 6 TNV TTETPA TNG EkOVAS 1 aokoUvTal SUVALELS, EVKD TO LETPO TNG TAXVTNTAS
Toug tapapével otabepo. Mwg einyeital autd, cVHPWVA PE TOV 20 VOO Tou Nevtwva;

e Twati ot oTpon n ModnAdticoa aAraleL T B€om Tov CWUATOS TNG; (EkoVa 2)

e XtV ewkdva 3, 4Tav TEPLOTPEPETAL O TPOXOG, OL LLAVTES ATIO TOUG 0TI0{0VG KpépovTal Ta kabiopata
Sev elval katakdpu@ol. ‘OTav OTAPATNOEL ) TIEPLOTPOPY, £PXOVTAL GTNV KATAKOpL@N Bgom. Tatl

ovpBaivel autod;
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Auvapiki TTepIypa@n TNG oJaARG KUKAIKNG Kivhong

APASTHPIOTHTA 1: AuvapIK oTnV oMaAR KUKAIKA Kivhon — KevipouaoAog d0vapn

Ty dxpn evdg oxowviov Séote pa yopoddotixa. Apxiote va ieplotpépete

KUKALKG T1) YOLOAQGTLXO, (MOTE AUTH VA EKTEAEL TTEPITIOV OPAAT] KUKALKN Ki- e /)
vnon. S
Mapatnpeite 4Ty, yia va ekteAéoel auTh TNV Kivion 1 YOpHoAdoTiXa, aoKeiTaL F

o€ autn amnd To oxowi SVvapun. e

Zxed1dote 6To SImMANVS TTAXIGLO TNV TPOYLA TNG YOUOARGTLXAG KAL TH SUvaun

TIov aokeltat oe autr (ayvorote to Bapog toug). Mowa eivat 1 katevBuvaon

™6 SVvapung;

Elval emitayvvopevn i kiviion ¢ yopoAdotixag; Av vai, ol elval ) katebBuvon g emTdyuvong Kot ylati;

ZXeSLAOTE TNV EMTAYUVOT GTO TIPONYOULEVO GXTHAL.

H 60voun ov TpEmel va aokelTal o€ éva owpa yla va eKTEAEl OPAAT) KUKALKT Kivon ovop&leTal KEVTPOUOA0G
SUvaun koL avtioTolyn EMITAYXVVAT] TTOVU ATTOKTA TO CWHA KEVIPOUOAOG emitayuvon. [lwg cuvdéetat ) kevtpo-
HoAog Suvaun pe Vv kevtpopdAo emitdyvvon; Mot SVvaun mailel Tov pdAo ¢ Kevpoudiov SHvaung otnv

TEPITTWOT TIOU HEAETAUE;
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AvEnote Vv taydmTa pe v omola meploTpE@eTal 1 yopoddotixa. Kpivovtag amd ™ SUvaun touv oxowviov

OpaAn KUKAIKNA Kivnon

IOV A0Ke(TAL 0TO X£PL HOG, TIWG LETAPAAAETAL TO LETPO TNG SUVAUNG TIOU OOKELTAL OTT YOUOAROTIX;
AvEdvetar [ Mewhvetar [

L€ TL CUUTIEPAC A KATAATYETE YL TN LETABOAT TOU HETPOV TNG KEVTPOUOAOL ETLTAYVVONG dTAV HETABGAAETAL

TO PETPO NG TAYVTNTAG;

APASTHPIOTHTA 2: KWVIKO EKKPEMEG KOl KEVTPOMOAOG duvaun

Kpepdote pe éva vijpa amd éva otabepo onpeio éva Bapl owua, Tx. pio Te-

TPpQ, Kot B€0TE TN 0€ Kivnon, OTwG 0To OYNUA (KWVIKO EKKPENUES).

o
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ExeSLAGTE TNV EMTAYUVOT TOU AVTIKELLEVOU TN BECT TIOV amelKovileTaL

B Otav éva ocwpa eKTeAEl KAQUTUAGYpapun kivion, éxeL Tavta emMLTAyVVON,
emeldn) To Stdvuopa ™G TayxVTNTAG AAAG{EL KATEVOVVON KAl CUVETIOG 1|
ToxOTNTA TOV peTaBdAAeTaL
El8ikd& otnv opaAn KUKALKY kivnom 1 emitayuvon £xeL otabepo PHETPO Kal O
Kka0e onpeio ™G TPOXLAS Elval kaBetn otV TayUTNTA. EMeldn katevBuvetal

TPOG TO KEVTPO TNG TPOXLAS, AEYETAL KEVTPOUOAOG ETTLTAYVVOT) O,

Kwviko
EKKPEUES
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Auvapiki TTeplypa@ni TNG oJaARG KUKAIKNG Kivhong

B Amo tov 20 vopo tou Nevtwva TpokVTTeL 0TL N SUvaun F, mov mpokadel tnv kevtpopdio mitdyuvon

0. 08 COHA Lalag m Sivetal amo tn oxéon:
F, =mo,

éxeL oTaBepd PETPO KAl KATEVOVVETAL TIPOG TO KEVTPO TNG TPOXLAG. H Svvaun autr ovopddetal ke-
VIPOUOAOG SUvaun kal eivat 1 cuVIeTAPEV TV SUVEUE®WY TTOL AoKOVVTAL 0TO CWUA. ATtapaitn
TPoUTO0EDON YL va EKTEAEL Eva WA OPLaAT] KUKALKT KV OT) ElvaL 1) CUVIGTAPEV TWV SUVALEWY TIOU
00KOUVTAL 0TO OWUX va eival Slapk®g KABeT oV Tay\TNTA TOU OMOUATOG KAl va £XEL 0TaBePO
HETPO.
Y& g opaAr] KUKALKY Kivnom, 11 KEVTPOUOA0G SUVaUT KoL 1) KEVTPOUOAOG ETILITAYUVOT QuidvovTal

otav avinbei n taxv T

L o
Py
Mapadeypa 1

2N oTPO@T] 0 TOSNAATNG YEPVEL, YIX VO KATAPEPEL VAL TIAPAUEIVEL OTN OTPOPT] KL VX GTPIYPEL HE AT PA-

Aga. [Tpog ola katevBLVEN YEPVEL KL YLaT(;

Andvtnon

T oTpo@n N TPOYL& TOV TOSNAGTN lvat TUN A KUKALKG TPO-
XLAG KOl CUVETIWG EXEL KEVTPOUOAO emiTayUVoN. Apa Bo TTpETEL
Vo YEIPEL PE TETOLO TPOTIO, WOTE 1) CUVIGTAWEVT SUVaUN va eivat
1 KevTpouodAog. I va To TETUXEL AUTO, YEPVEL TIPOG TN HEPLA
TOV KEVTPOL TNG KUKAIKNG TPOXLAS, woTe To Bapog Tou F, kain

SYvaun F; amd 1o £8a@og va £X0UV GUVICTANEVT TNV KEVTPOUO-

Ao 8Uvopun E.

Mapddetypa 2
Mwg Statnpeital oe KUKAKY TpoxLd YOpw atd T ' o Sopu@opog; MTopel va kiveital pe omoladnmoTe

ToaxVINTA O€ £VA CUYKEKPLUEVO VoG TTavw amd TN I'n;

Amavtnon

TV KUKAKNY Kivnon amatteitat kevtpopodAog SVvapun. Xtov §opu-

@Opo aokeitat amd ™ I'n 1 SHvaun g Bapitntag, OTws @ailvetal IR LYy

oto ofua. H Svaun autn eival n kevtpoporog Suvapn. I'a kabo- \\
plopévo VPog h 1 axtiva ™G TPoXLds KaL 1 KevTpopodAog SUvaun o ‘ ‘;g
£€XOUV CUYKEKPLUEVT TLUT KOL CUVETIWG 1) TOXVUTNTH B Exel kaBopL- : .{(?'
opévn tun, Tov e€aptdTal amd to VPog. Av 1) TN NG TAXVTNTAS : . m ’

elval peyadtepn, o Sopu@opog Ba amopakpvvetal and ™ I'n, eved

av elvat pkpotepn, o mAnoalel mpog tn I'n.
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OpaAn KUKAIKNA Kivnon

H kéxkwvn pmidia katépxetat KvoUpevn o€ QUAGKL LETHAALKOV 061-
you. Ilepvael amod to onueio A, ouveyilel v mopeia ™G StepxOpevn
amo6 to onpeio I, emavépxetal aTo onpeio A Kol ATTOUXKPVVETAL KIVOU-
HEeVT) 0pLlOVTLAL

a) Na oxedidoete T0 Slavuopa ™G ToxVTNTAG KAl TWV SUVAUEWY

TIOVU a0KOUVTAL 0TV UTiAL, 6Tav auth Bploketat ota onpeio A kat I

B) Na ypayete tig oxéoelg pe faomn Tig omoleg vmoAoyiletat 1 KevtpopdAog SUvaun ota onpeia A

kat I amd T SUVANELS IOV KeKOVVTAL GTNV UTTIALAL.

Na yapaxktnpioete kaBepia amd TIG TAPAKATW TPOTACELS WG owoTh (Z) 1 ws AavOaopévn (A).

[N éva owpa Tou eKTEAEL OPOAT) KUKALKN Kivnon:
a) €kTOG aTo TIG SUVAELS TTOU ACKOVVTAL, AOKEITAL KAL) KEVTPOUOAOG SUvapn.
B) m emtayvvon elvat kaBetn oty TayvTNTA

Y) M KeVTpopoA0g SUvaun elval HIKPOTEPT) YLX LEYXAVTEPT TAXVUTNTCL
§) To Slavuopa NG KeVTPoudAou SUvaunG KAl To SIAVUCHA TNG KE-

VIPOUOAOV ETUTAXUVONG EIVAL CUYYPUUULKA.

€) 1M KeVIpoUdAoG eTLTAYLVVOT 0@EelAeTal 0T LETABOAN TOU PETPOV

Epadymon -
Apaoctnpiémra

™6 TaXVTNTAS.

@

Al

Epwton -
Apaoctnpldmra

TNV opaAr] KUKALKT KVNoT 1) TPOXLA TOU KWVOUUEVOU OWUATOS Elval KUKAOG Kal o€ (0oug xpovougs Sla-

ypapel ioa To€a. MleploSog AéyeTat 0 xpOvog 0TOV 0TO{0 TO CWHA SLaypa@EL Evav TAT P KUKA0. ZUXVo-

TNTA AEYETAL 0 APLOUOG TWV TIEPLOTPOPWY TIOV EKTEAEL TO CWUA TN LOVASH TOU XPOVOU. LTV OHOAT

KUKALKT] K{VNoT) TO HETPO TNG TaXVUTNTAG TTHPAUEVEL 6TaBEPO, EVW 1 KatevBuvor) TG aAAalel. H emita-

XUVGOT GTNV TEPITTWON AUTH) OVO-
UATETOL KEVTPOUOAOG ETILTAYLVOT).
H xevtpopdrog emitayuvvon €xet
otabepd pETpo, katevBuvon TpPog
TO KEVTPO TNG TPOXLAG Kol OPEiAe-
TAL OTN] GUVIOTOHUEVT] TWV SUVA-
HUEWV TIOL AOKOVVTAL GTO OWUA

(xevtpopodAog Svvaun).

( KevtpouoAog duvaun ]

olvdeon ue

[ KEVTPOPOAO ETTITAXUVON J

[ OMAAH KYKAIKH KINHZHJ

Xpovog piag ApIBUOC TTEPICTPOPLIV

TEPIOTPOPNG oTn Jovada Tou Xxpdvou
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KEDPAANAIO 5
< Evapyaa Kai
- diatpnan evépyeiag

H -
4 iL
$ Y
) <.
5 —

5.1 Kivntikn kat SUVaLKT EVEPYELX

5.2 Alatnpnom EVEPYELAG OE UNYAVIKO CVUOTNUA




196

a M

A£EELC-KAELSLA: Suvapky eVEPYELX, KIVTIKY eVEPYELX

o TiLpop@n £xeLm evépyela TOV VEPOL OTO KATW HEPOG TNG LEATOTITWONG TNV EKOVA 1;
o TiLpop@1| EVEPYELAG £XEL O BPAXOG OTNV EIKOVA 2;

o Tipop@r) eVEPYELAG EXELT TEVTWHEVT XOPST TOU TOEOL; (ElkOVa 3)

APAsTHPIOTHTA 1: Kivnon kai evépyeia

210 Opavio 0ag EXeTe 0TO Eva AKPO LA LETOAALKT) UTT{ALX KL 6TO GAAO €va eUTTOSL0 ATIO OPOVYYAPLT] CUCKEV -
ola pe Bappaxt.

Aokwvtag SVvapn otnv umiAla, Tnv eKToEEVOVE TPOG TO EUTOSL0, ApXLKA HE pikpn TaxVvTnTa. Emavalapfa-
VOULLE TO Telpapa, ekToeVOVTAG TNV UTTALX HE HEYAAVTEPT TAXVTNTA.

Tuoxéom £XOUV OL TAPALOPPWCELS TOU EUTIOSIOU 0TI SV0 TIEPITTWOELS;

TN GLVEXELX EKTOEEVOUUE PE TNV (Sl TIEPITTOL TAXVTNTA TIPOG TO EUTIOSL0 TAVTOXPOVA EVAl UTIAAGKL TOU TILVYK

TIOVYK KoL Lot LETOAAKT prtiAta.

©,



®

To pmaAdki 1 N pmiAla TpokaAel HEYaAVTEPN TTAPAUOPPWOT OTO EUTOSLO;

APASTHPIOTHTA 2: AUVOUIKA eVEPYEIA

Avvapkn evépyela A0yw 0£om¢ (Baputiki Suvapikn evépyeLa) N
'Exete po Aekavn e Gupo, Katd mpotiunon Bpeyuévn, Kol pia HETAAALKY

-
v
pumdAa (M pa métpa). Ppovtilete To emMiMESO TNG AUUOL VA Elval OpoAd KalL f FT"'JL\
\
opllovTLo. | \

Apnrote and UPog 0,5 m mepimov va TéoeL 1 udAa oty dupo. EmavaidBete

™ Sadikacio a@nivovtag TNV umdAa va méoel amo VPog 1 m mepimov, o€ SLa@OPETIKO dUwG onueio TG Gupov.
[Mapatnpnote ) AakkoUa IOV TPOKAAEITAL GTNV GO 0€ KAOE TEPIMTWOT). L€ TIOLA TTEPITITWON TO ATMOTUTIW-
Lo TNG UTTAANG TNV o eivat peyaATePO;

Tuvdéetal To HEyeBOG TOU ATTOTUTIWUATOS TNG UTTAANG TNV GO LLE TO TTOCO EVEPYELAG TIOU EXELT] UTIGAQ OTAV

(PTAVEL GTNV GUUO;

MG amMEKTNOE 1) UTTAAQ TNV EVEPYELX TIOV £XEL OTAV PTAVEL 0TO £80pOG; ‘Exel evépyela otn B€om atd tnv omoia

a@nveTaL Kabe popd;

ATt6 to (810 UPog (1 m Tepimov) aPnoTE va TECOUV 0€ SLAPOPETIKA oNUEia
oTNV Gupo 1 HETAAAKN o@aipa (1) TETPA) KAl Lo UTTAAQ TOV TILVYK TIOVYK. ‘ - ~ ~ .
dtavouv Ta U0 cwpata oto £5a@og pe v Sta tayvTnTa; ot /\_

[Mopatnpwvtag T avtioTtolxes AakkoUPES, OO0 cWHA ElXe HEYXAVTEPT EVEPYELA 0T BEOT OTtd TNV oTolXL TO
apnoape va éoey; Mg e§apTtdTaL ) evépyela auTr) Ao T LAla TOU COUATOG;
Mwg B ovopdlovpe TNV EVEPYELX TIOV £XEL EVA CWUA GE KATIOLA B€on TAvw atd To £80Pog; ZVPPWVA LE TIG

TAPATNPNOELS GAG, ATIO TIOLOUG TIAPAYOVTES EEAPTATAL AUTH;

197



KivnTikA Kal SUVAMIKK eVEPYEIQ

Avvapikn evépyela A0yw Katdotaon (eEAaoTikn Suvapikn evépyeia)
YAkd: £va AQoTIYAKL KoL P YOUOAAOTLYAL.

[Mavw oto Bpavio kpatote EAa@pd TEVTWUEVO TO AaoTiyakl TomoBetrote
OTO KEVTPO TOU AQOTIYXOV TN YOUOA&OoTLXA Kot TpafnEte TNV TTPog T Tiow
nexpt evog onpetov. Katom agnote eAevBepn T YoLoAdTTIYO.

TLEVEPYELA ATTEKTIOE 1] YOLOAGOTLY X T OTLY LT TIOU (PEVYEL ATtO TO AAGTLXO;

B Kuwntikn) evépyela sivat n evépyela ov £yl éva ompa Otav Kiveitat ZupBoAile-

ta pe K kot ivetal amo tn oxéon: . >

Kzlmu
2

OTIOL M 1) LAl KoL L 1) TaxUTNTA TOV CWUATOG.
Movada pétpnong g Kintikng evépyelag eivat to 1] (Joule).

B AvVaLKT) EVEPYELA £(vaL 1] EVEPYELX TTOV £XEL Eva owpa Adyw TG Béomg
TOU 1] TNG KATAOTAONG TOoV. Movada pHETPNONG TNG SUVAULKNG EVEPYELAG
elvaito 1] (Joule).

B ElSikdtepa, éva oopa £xel BapuTikt Suvapikn evépysia dtav Bpioke- h

Tl 0€ KAToLo VP0G WG TIPOoG To €8 POG 1| WG TPOG TO eTiTeS0 6TO OTOlO

N Suvapkn evépyela Bewpeital pndév.
H Baputikr) Suvapikn evépyeta cupBoAiletarl pe to U kot Sivetal amod ™
oxéon:

U=mgh

OTIOL M 1) LA TOV CWUATOG, g1 ETLTAYLVVOT) TNG fapVINTAG (EvTaon Tov
medlov BapunTag) ot cuykekpuévn 0€om kah n amdéotaon Tov cwua-
ToG atd ™ B€om oV omoia 1) Suvapky evépyela Bewpeital undév. u=o0
B Yuvenwg 1 BapuTikn SUVAULKY EVEPYELX:
o gfapTatalamd T pala Tov oWUaTos Kal amo ) 6€on oty omoia Bpi-
OoKETAL,
e umopel va TapeL BETIKEG AAAX KL APV TIKEG TLUEG.

v' Av 10 owpa Bpioketal og Béon TMGvw amd To emimeSo avaopds (opldvtio

emime8o oto omoio Bewpovpe T Suvapikn evépyela 0), TOTE To h ival Betikod

KaL 1 evEpyeLa BETIK. Baputikii
; ; : q ; ; ; ; Suvapueh
v Av to owpa Bpioketat o B€on kdTtw atod To emiteSo ava@opds (yYia TtapdSery- evépyew

na, péoa o€ va nyadt), Tote To h elvat apvnTiko KoL 1) EVEPYELX APV TIKY.
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B Otav éva cOpa VPIoTATAL EAACTIKY TIHPAUOPPWOT), «ATIOONKEVETA GE AUTO

L o
Pyd

evépyela. (To ocwpa EMAVEPXETAL TNV APXLKI] TOV KATAGTACT OTAV TAoUV VA —MAA—
aoKoUVTAL 0E AUTO Ol SUVANELS TTIOV TIPOKAAOVV TNV Tapapudp@wot| tov.) H
EVEPYELX AUTT] OVOUALETAL SUVALKT) EVEPYELX AOYW TIAPAUOPPWOTG 1) EAXCTL-
K1 Suvapk) evépyera. Edaotikn Suvapkn evépyela el éva Teviwpévo ela- MWW

PLO, £VA TEVIWHEVO AGGTLXO K.A.

081kN ac@darewx - H onpacia g kivong pe pikpég taydTnTeg

g g g g 1 g
AtepevvmvTtag T oxéon G KwnTikng evépyelag K = Emuz, SlamioTwvoupe
OTL, O0TAV 1 TAXVTNTA EVOG CWUATOG SITAACIATETAL 1) KLVITLKT] EVEPYELD TE-
TPATAACLAJETAL KOl AVTIOTOLXO TETPATIANGLALOVTAL Ol GUVETELEG ULAG OU-
ykpovong. I'ia Tov Adyo autd TomofeTovvTal TVakiSeg 0plopov nikpoL opiov

ToXVINTAG OE OPLOUEVES TIEPLOXES.

&

Avtokivnto palag 1.000 kg kwveital pe tayvtnTa 36 km / h.

a) No UTTOAOYIGETE TNV KIVNTIKTY EVEPYELX TOU OUTOKLVTTOU.

B) Av to (8l0 avuTtokivnTo Kiveital pe SimAdoila taxvnta (72 km / h), mooeg @opég Ba avinbel n

KLV TLKT] EVEPYELQ;

n Avoi&te v mpooopoiwon «Kivntikn evépyelan.

a) EmAééte ta §Vo autokivnta va £xouv (Sla pala kat to Sevtepo va £xel TayV-

™NTA SITAGCLX TOV TIPWTOV. TL 0XE0T £X0UV OL KIVITIKEG TOUG EVEPYELEG;

B) Ztn ouvvéxela emAégte Ta §V0 awTokivTa va €xouv (St Tay TN TA KAl TO SgV¥-

Kwntwn

TEPO Va €xel palda SIMAGoLa Tou TPpWTOV. Tt 6XEOT £XOUV OL KIVNTIKEG TOUG e

EVEPYELEG;

‘Eva Bpavio gxet Oog 0,8 m. Kpatape éva BiAio 200 g e Oog

1 m mévw amd to Opavio. Na vrtodoyicete ) Baputikn Suvapt-

K1| EVEPYELX WG TIPOG:

a) to Bpavio, ) To €8apog.

Ep®tnon - Epwton -
ApactnpdTTa ApaotnplotnTa

Atvetat g=10 kﬁ
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Epyo 8uvapng

A€EeLc-KAEL8LA: £pYy0 SUVAUNG, HETATOTILON

Ty eikéva 1 amekovifetal yAumtd mov avamaplotd tov pbo tov Zicv@ov. Eav n métpa ftav
ela@pUtepn, Ba kovpaldtav Atydtepo o Zicu@og; Eav n Stadpoun ftav pikpdtepn, N TpooTddeld
Tov Ba T TILo EVKOAN;

TNV £lKOvVa 2 @AVETAL YAUTITO TIOU avamapLloTd Tov ATAavTa va Kpatd Ty upoyeto opaipa. ol
elval n Slapopd otV TPOoTABELX IOV KAVEL 0 Z{OLEPOG KAl TNV TIPOCTIABELA IOV KAVEL 0 ATAAG;
(ewoveg 1 ko 2)

TV eik6va 3 To vepd e&épxetal amd ) BAomn TOL PPAYHATOG LE HEYAAN KIVNTIKN evépyeLa. TTwg

QTIEKTIOE TNV EVEPYELX AUTN;



APASTHPIOTHTA 1: "Epyo dUvaung
YAwkd: tpamélL ) Opavio, apatidio, tpoxadia pe o@ryktipa, vijpa, Bapidia 50 g.
TNy 0pLlovTIA ETLPAVELX TOV Bpaviov TIPAYUATOTIOGTE T SLATA-
&N tou Sumdavol oxNuatos. Inpewwote dvo Béoelg A kat B mévw
otn Sadpoun ov Ba akoAovBnoeL To apagidio.

Kpepdote éva Bapidio kat agpnote to apadidio va kivnbel pe v
emidpaon ¢ SYvaung amd To oxowvi.

Mapatnpriote v Taxvtnta Tou apaédiov otig Bécelg A kat B.
ESapTdTaL 1 KIWNTIKY EVEPYELA TTOV ATIOKTA ATIO TO PIKOG TG Sla-

Spoung amd to onpeio ekkivnong uexpt ta onueia AN B;

Emtavaiafete to melpapa, apxikd kpepwvtag To Bapidio twv 50 g kat 6t cuvéxela TPOoHETOVTAG EVa QKON
Bapidio 50 g (obvodro Bapovug 100 g), wote va avinbein Svaun Tov pécw Tou oxowviol aokeltatl 6To apagidio.
Mapatnprote v TaxvTHTA TOL apaéLdiov, 6tav mepvda amd ) B€on B.

Ye ol TEPIMTWOT TO APAEISL0 ATOKTA HEYXAVTEPT] KLVNTLKY] EVEPYELQ;

H kuimtkn evépyela mou amoktd to apaéidio tponABe amd to €pyo g Suvaung n omoia
aokeital og auto. [lwg eEaptatal auto To £€pyo amd Tt SUvaun mov aokeltal oto apatidio

KOL TIWG Ao TNV AvTioTOLYN HETATOTILOT TOV 6TN SLdpkela Tov Spa 1 Svvaun;

‘Epyo otafepng
Svvaung

APASTHPIOTHTA 2: 'EpYO KalIl HETATPOTTEG EVEPYEIQG
¥10 SimAavd oxfua To cwpa éxel pala m = 1 kg kat agnvetat anoé vjogh =2 m

; , A m u,=0
oto medlo BaputnTag g I'ng. @ 0

TiLevépyela £xeL otn B€om A to owpa; Moon ivat auty;
........................................................................................................................................................ m
. 7 r ’ h
Mot givat 1 SOvaun Tov aokeiTaL 6To COUA; F
g
[1600 épyo TapdayeL 1 SUVAUN QUTH KATA TNV KV on TOV COUATOG; B @ m lu

HaTog;
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KivnTikA Kal SUVAMIKK eVEPYEIQ

(5
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B Otav g SUvaun aoKeltal 0€ GO TO 0TO(0
petatomileTal TPog TV KatevBuvon ™G V-

VOUNG, TIAPAYETAL £pY0 TIOV LOOUTAL UE TO YL-

vOUEVO TNG SUVAUNG ETIL TN LETATOTILON.

To épyo piag otabeprg SUvaung mov ExeL Ka-

>
»

TtevBuvon (Sl pe v katevBuvon G peTa-

ToTIION G SiveTal amd TN oxéon:
W =FAx

omov F 1 §0vaun mov aokeltal kat AX 1) LETATOTILOT) TOU CWUATOG.
Movada épyov eivat to 1] (Joule).
B H petatpom pag Hop@ng evépyelag o€ o GAAN (LeTapdp@won

EVEPYELAG) N 1] LETAPOPA EVEPYELAG ATIO £VAL COUA OE EVA GALO

yivetal péow Tov £pyou Twv SUVANEWV TTOU ACKOUVTOL GTO CWHA.

[IAPATHPHZEIZ

Av 1 SUvaun oV ACKEITAL 6TO CWUA KAL 1] HETATOTILOT TOU CWHUATOS .
éxouv kabeteg petatd toug SlevBuvoelg, Tote N SYvaun Sev Tapayet r—;
£pYo0. XTO OXMHQ, KATAE TN LETATOTILON TOV cwiatog, N F, mapdyel €pyo, w7
evd 1 F, ev mapdyet épyo. VF,

Emiong, otav n Uvaun elval avtibetn pe ™ HETATOTLON, TO £pYO TNG
SUvaung eivat apvntiko, Sniadny W = —FAx. To €pyo autd AEyeTal KATavaAloKOUEVO. AvTIBETA, OTAV TO

£€pYyo €xeL BETIKN TLUT, OVOUATETAL TIAPAYOUEVO.

MacoalomKTNG

Elvat éva unxavnpa mov Kap@mveL TaocdAous aTo €5aog,
woTe va dnpovpyndei to katdAAnAo utoBabpo yix avéyep-
o1 KATAoKEVWV (KTipiwv, Yeupwv K.4.). Xpnotpomoteital
o€ caBpa N eEAwdT 8GN

AoV TomoBeBel 0 6TVAOG KATAKOPLPA, KATAAANAO Ba-
piSLo aVUIOVETAL KAL APNVETAL VO TIECEL TIAVW GTOV GTUAO.

Me tov TpOTOo aUTO 1 SUVALLKY EVEPYELX HETAUOPPOVETOL

0€ KIWNTIKN KOl 0TI OUVEXELX GE €pyo TNG Suvaung mou
aokeital amo Tov 6TOAo 010 £5a@og. H Stadikacia emavatapfavetal mToAAEG @opég, puéxpL va Sieladoel

0 0TUAOG 0TO €8x POG.



&

[16c0 épyo TapdyeL 1 SUVAUT IOV KOKOVUE € KABeP(a ATTO TIG TTAPAKATW TEPLITITWOELS;
a) Xe otapatnpévo avtokivnto aockovpe Svvaun 1.000 N ompwyvovtag to. To avtokivito Sev Kki-
veltay, yati £xeL xelpd@pevo.
) Bydalovpe to xelpd@pevo kat ackovpe oAl Suvaun 1.000 N ompwyvovtag to avtokivnto. To

autokivnto Twpa Kweital yia 50 m.

n YepPitopog kpata évav Sloko pe 4 pmovkdAla pe vepd Tou to Kabeva £xel Bapog 10 N. Metakuvel
Tov Siloko opl{OvTia KaTd 5 m.
a) Moo £pyo Ttapayel To BAPOG TWV UTTOVKAALWDV;
Y1 ovvéxela katefalel Tov Sioko Katakopu@a katd 0,5 m 6To TPATE]L TWV TEAATOV.

) Mooo épyo mapdyel To fAPOG TWV PTTOVKOALWV;

Epdhtnon - Epdtnon -
ApaotnpoTnTa ApaotnplotnTa

-/

2Uvoyn EvoTnTaG

Kt evépyela elvat 1 evépyela ou €xel éva cwpa 0tav kKveltal Eival avaioyn touv tetpaywvou
™G TOXVTNTAG Kot £XEL OETIKES TIHEG. AUVALLKY| EVEPYELX ELVAL T EVEPYELX TIOV EXEL EVA COUX AOYW TNG
B€om¢ Tov 1§ ™G Katdotaong Tov. H Baputikn Suvapikn evépyela eival avdAoyn g amdéotaon amo
€va 0pLlOVTLO EMITIESO AVAPOPAS KoL UTIOPEL val £XEL BETIKES 1) APV TIKEG TLHEG.

H petatpotn pag pop@ng evEPYELAG GE Lo GAAN 1) 1 LETAWOPG EVEPYELAG aTtO éva cwua o€ éva GAAO
yivetal péow Tov €pyou TwV SUVAHEWVY TIOV KCKOVVTAL 6TO cwHA. To £pyo elval avdAoyo pE TIG aoKoV-
HEeVEG SUVANELS KL PE TN LETATOTILOT) TOU CWUATOG 0TNV KatevBuvon g SUvaung. Mmopel va €xel Be-

TIKEG 1 ApVNTIKES TIHEG. To £pyo SUVaUNG KABETNG 6TN HETATOTILON Elvat PundEv.

( Evépyela owpatog ]

AOyw Kivnong Aoyw B€ong n katdoTaong
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0,11 KepOilw o€ dBUVAUN TO XAVW CE METATOTTION
(xpuo6g kavovag Tng Mnxavikng). PAutreg, ToAUCTTaOTO KOl JOXAOI

OLamA&g unyavég elvat amo TIG TPWTEG EPEVPETELS TOU AVOPWTIOU 0TNV TPOCTAOELX TOV Vo SLIEUKOAUVEL
TG KaONUEPIVEG TOL epyaaies. [6€eg OTIwG 0 TPOX G, 1 cENVA Kal o PoxAdg, TTou onpepa eival otolyeio g
KABONUEPLVOTNTAS HAG, ATIOTEAEG AV TNV ETOXT TIOU AVAKOAAVQON KAV TEXVOAOYIKEG ETAVAOTACELG. Meya-
A épya OTIwG oL Tupapideg tng AyUmtov, o MapBevwvag k.&. 8 B Tav e@IKTO va Yivouv xwpig T
XPNom Twv amAwv pnxavov. O apyaiot EAAnveg peAétnoav pe ) forfela Twv HaHOUATIKOV TIG unxa-
VEG QUTEG KaL 0€ aUTOUG amodiSetal ) SlatTwaon Tou Xpuoov kavova g Mnyavikng: «0,tL kepSilw ot
SUvaun To XaAvw o€ PETATOTILOT.

Oswpeital OTL TPWTOG 0 ApXLUN SN G SLATUTIWOE TOV Kavova Blwpatikd. O kavovag autds otnpiletal ot
OXEGT) TOV £pYOU HE T HEYED SUVAUT KL HETATOTILON KL TIEPLYPAPEL TO TIWG GUOXETI{OVTUL WOTE VX
Tapdyetal To (5o £pyo.

XpNOHOTOLOVTAG LK ATIAT] UMY AV, SLEVKOAUVOUAOTE LELWVOVTAS TN SUVauN TIOU amalteltal aAAG O,TL

kepSiloupe oe SUVAUN TO XAVOUUE GE PETATOTILO.

Mapadeiypata aniov pnxavev

To kexAwévo emimedo (m.y. pauna)
To kexkAlpévo emimedo £xeL kaTaypa@el OTL
xpnowomomdnke otnv apxaia Aiyvmto yla

™ petakivion oykoABwv amapaitntwy ya

TNV KATAoKEL Twv Tupapidwv. Xpnoipo-
TIOLEITAL Yl VX UETATOTIOOVHE EVKOAM OF
Slaopetikd VPog éva Bapy avTikelpevo.
AtgukoAVveL TV kivnon (0AloONOM) TOU AVTIKELMEVOL HE TNV doknom SUVauNG LkpOTEPT S aTtd TO B&pog
TOU oWUATOG. ‘000 HKPOTEPN ElvaL 1 YwVia TOU KEKALHEVOL eMITIESOV, TOGO UIKPOTEPT SUVauN B aokn-
GOULE YLX VX UTIEPVIKIIGOUUE TO BAPOG TOU CWUATOG KAL VO TO HETAKIVIIOOUUE, KAAQ TOCO PEYRAVTEPT
Stadpoun Ba kKAVoLE.

0 uoyAiéc

Ot apxaiot EAAnveg €8vav oAU peydAn afia otov po-

XA0. Tvwoti eivat 11 @pdon «8®dG pot i ot Kal Tav

H

Yav Kvaow», SnAadn «Swae pov TOTo va oTabw KaL

yn Ba petakwniow» (pe T Bonbela evdg poxAov), myv

omoia gitme 0 Apyunéng étav kataAafe tn Suvaurn Tou
HOXAOU 0N HETAKIVIOT BAPLOV AVTIKELUEVWV.
0 poyAdg elvat pa amtAn umyavn ou propel va avuPwaoet Eva Bapl cwpa. ATOTEAEITAL ATIO LK AKOUTITT

pG&B&o (petaAdkn 1 E0AVN) kat éva otaBepd onpeio Tov amoteAel To vopdyAo. To éva Gxpo ™G pd-



BSov tomobeteital kATw amd éva Bapl avTIKEIPEVO OE L
KpPN ATOOTAON A0 TO UTIOUOXAL0. AGKWOVTAG HLa PKPT) SU-
vaun oto GAAo dxpo ¢ pafSov, HTToPoUUE VU aVUPIDOOVUE
To avTike(pevo. To TMAIKO TWV ATTOCTATEWV TWV §V0 AKPWV
ATt TO UTIOUGXALO ElVAL AVTIOTPOP WS AVAAOYO TOU TNA{KOL
Twv SuVApewV (Tov BAPOVG TOV CWUATOS Kal TNG SUVAUNG

IOV AoKOVE). ‘OUwG Kot €60, WG ATTOPPOLA TNG SLATNPNOTG

NG EVEPYELAG KL TOV TUTIOU TOV £PYOU, HLd [ikpT} avOwon
TOU OVTIKELPEVOU ATIALTEL Lot HEYAAT HETATOTILON TOV GA-

Aov dxpov s papdou.

H tpoyalia - moAvonaota

Kataypa@ég xpriong g TpoxoAiog o€ apyaieg KATAOKEVES

umdpyovv ToAAES o Kelpeva Twv Bapulwviwy. Avagopés @ N w
yla T Xprion TG 6€ UNYavIopovs ToAVeTAGTOU VTIAPYOUY -

o€ eEAANVIKA Kelpeva kal @aivetal 4tL xpnoomomnke o€ @ \ g
Kataokeveg to 400 T.X. ﬁ ¥ ﬁ

H tpoyaiia eivat évag §{okog Tov pmopel va TEPLOTPEPETAL

YOpw amd évav Gfova Kol QEPEL AVAGKWOT] TNV TEPLPE-

PEL& TOV, aTté TV omoia SiEpxeTatl éva okowl. O Baoikdg poAog TG Tpoyaiiog eivat va aAA&leL Tn @opa
™G SVVaUNG OV ACKOVE 08 Eva CWUA (YL VO ONKWOOUVUE VA WA, 0OCKOVHE SUVALT TIPOG T KATW,
EKUETAAAEVOpEVOL KAL TO B&POG pag). ZTNV TEPITITWOT AUTH, 60N HETAKIVION TIPOKAAOVE GTO EVA AKPO
TOU GXOLVLOU LE TO X£PL LAG, TOGO METATOTILLETAL KAL TO GAAO AKPO 6TO 0Trolo eivat Sepévo To cwua.

H xprion g tpoxaiAiag og unyaviopos moAVomactou (CUGTNUA TPOXAALWMV) LAG ETLTPETEL VO AVUI®-
oovupe éva Baph oWUX AOKOVTAG SUVAUN HKPOTEPT TOV BAPOUS TOU CWUATOG. AvaAoya [e Tov apliuo
KOl T 6UVEEST TWV TPOXAALWMV UTIOPOVE VU LELWGOUUE T1 SUVAUT TTOU AOKOULE.

Iy TepimTwon auty OHWE, CUUEWVA LLE TOV XPUOO Kavova TG Mnyaviknig, 1 nelwon ¢ SOvaung pog

ouvemdyetat abinomn g SLadpouns Tou aXoLVIoU ToU TPAPBALLE.

205



5 2 AIOTNPNON EVEPYEIAC
7 ') OE HNXAVIKO OUCTHHO

NEEELG-KAELBLA: S1aTHPNOT EVEPYELAS, LETAUOPPDOELS EVEPYELNG

*~J)

o Tlowx pop@1| EVEPYELAG £XEL TO TS GTNV KOUVIX ATV (PTAVEL OTO AVWOTEPO OTUELD TG TPOXLAG Kal
Tolx GTav SLEPXETAL ATTO TO KATWTEPO GNUEID TNG TPOXLAS TOV; (etkbva 1)
o TlwG peTafAAAETALT KVNTIKI] KOLT) BAPUTIKT) SUVALKT] EVEPYELA ULAG UTTAAQS TIOU KLVE(TAL KATAKO-

pua; (ewova 2)

APASTHPIOTHTA 1: AIGATAPNON TNG EVEPYEIAG — TTOIOTIK MEAETN

Tuvdebeite otnv mpooopoiwon «Evepyelakd mapko» (tou tototdémov PhET Interactive Simu-
lations) kat emiAé€te «Elcaywyn». TomoBetnote To i 6to avwtepo VYOG TNG PAUTIAG OXN-
patog U kat aprote to va kivnBel. [lapatnprote Tov TpATO PE TOV 0Toil0 HETARBAAAETAL 1) KL-

VNTIKY Kot 1 Suvapikn Tou evépyeta (amo tnv emdoyn «Padoypappa»).

PhET -
Evepyelaxod
TdpKo

1O oYU IOV AKOAOVBOEL va KAVeTE TNV avtiotoixton ¢ 0€ong mov Bpioketat To Ttoudi pe

™mv Ktk evépyeta K kat tn Suvapkn evépyela U ou €xel 0T CUYKEKPLUEVT BEoT).
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https://phet.colorado.edu/sims/html/energy-skate-park-basics/latest/energy-skate-park-basics_el.html
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K - i . * - & PhET Interactive
Simulations, University
U U U
o . - - of Colorado Boulder,

https://phet.colorado.edu

Oewpwvtag 6TL To VP0G oTo omoio Bploketal To TaS( PHETPLETAL ATIO TO KATWTEPO OMpElO0 TNG TPOXLAS TOV,

CUUTIAN PWOTE TA TTAPAKATW KEVA PE TIG AEEELG: aLEAVETAL, HELWVETAL, KIVNTIKT], SUVAULKT.

KaBmg 1o moudi kateBaiver, 1 KIVTIKT TOU EVEPYELN wuveeererrerersereeseeseeseens , EVO 1) SUVALLKT] TOU EVEPYELD cevvererernenns
................. . AvtifBeTa, 0TaV TO TaLSL AVEPRAIVEL 1] KIVITIKN TOU EVEPYELN woveerrerrirerseresseresresnenensy EVA 1] SUVAULKT] TOU
EVEPYELN wueenrerenserenserenssseasenenas . ZTO AVWTEPO ONUEID TNG TPOXLAG TOU 1] wvererrerereeremcereneerenrerenns evépyela undeviletal,
v OTav To TALST SLEPXETAL ATIO TO KATWTEPO CNUELD TNG TPOXLAG TOU, 1) weverereereereererrenernenes evépyela undeviletal

APASTHPIOTHTA 2: AIOTAPNON TNG EVEPYEIAG — TTOOOTIKK MEAETN

Tuv8ebeite onV TPocOpOlwWOT «ALXTAPNOT) TNG EVEPYELAGY. AoV TapATNPNCETE TNV Kivnon .
NG UTTAAXG, O|UELWOTE GTOV TIUPAKATW THVAKX TNV T VTN TA TIOV £XELT UTTAAQ 0T SLd@opa ?ﬁ"‘ &
uym (T[.X. 0,4 m. 8 Ej. OewpwvTag OTL N pala ¢ pumaAag eival 0,5 kg kat 1 emtayvvon g (e
s s
N Awipnon
Baputntag sivar g=10 o va LTTOAOY{OETE TNV KIVNTIKY evEpyel, T BapuTikl Suvapkn USRS
g

EVEPYELX O OYEOT LE TO £80POG, KABWG KAl To ABPOLoUA TOUG.

TaxuTnTa KivnTikR evépyeia Auvapikn evépyeia

u(m/s) K(J)

T Tapatnpelte yia To dBpoLopa TG KIVNTIKNG KAl TNG BAPUTIKNG SUVAULKNG EVEPYELNG KATA TN SLAPKELX TNG

Kivnong g umaiag;


https://ebooksdl.cti.gr/view?item=20.500.14040/3926
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B H xwntkn) ko Suvapikn evépyela eivat 600 Bactkés pop@EG evép-

YELAG TIG OTIOLEG PTIOPEL VAL EXEL EVA CWUA 1) VA CUCTNHX CWUATWV. U

B 'Otav ot éva owpa dev ackoVvtat TPLBEG Kat 1 povadiky Suvaun mov v
TapayeL €pyo eival To BAPOG TOU GWUATOG, TOTE TO ABPOLOUA TNG KLV)- Cﬁ
TIKNG KaL NG BapuTikig Suvapikng evépyelag Statnpeital otabepd (6n- " O
Aad1| 1 TLun Tov abpolopatog Exel TV (St TLun Yo OAES TIG BETELS OTLG %
oToieg pumopel va Bpedel to owpa). Ioyvet:

K+Ug,, =otabepd
omov K n kwnruam evépyea kot Ug,, n Baputua) Suvapikr
EVEPYELQL _ u=0 :
‘OpoLa, 0TV TMEPITTWOT TNG KIVNOoNG EVOG CWUATOG SEUEVOL W !
LE EAXTTPLO TO AOpOLoUA TNG KV TIKNG KL TNG EAXOCTIKIG SU- 1 )
VOULKNG EVEPYELXG TIaPapEVEL oTaBePO. ‘Exoupe: f(mm\,%
K+U,, =otabepod \ )

omov K 1 xwntwkn evépyela kat U, 1 edaotikn Suvapikn | W
EVEPYELQL ‘ )
levikd, o€ éva uMYavikd cUGTNUA CWHUATWY GTO OTOl0 SeV I |
UTIAPXOLV TPLREG KaL TO €PYO0 TTAPAYETAL LOVO ATO BAPUTIKES W ]

SUVANELS, NAEKTPIKEG SUVANELS 1) SUVANELS EAAGTIKNG TTOPA-
HOPPWOTNG, TO ABPOLopA SUVAIIKNG KL KLV TIKNG EVEPYELXG

Slatnpeital otabepo.

K +U=0tabepd

Mop@ég evépyeLag

Amé mpomyovpeves Ta&elg yvwpilovpe SLa@opeg HOp@PESG evEp-
YELAG, OTIWG XMULKT, OEPULKT), ALOALKT), TTUPMVIKT] K.4. ‘OAEG AUTEG OL
LOPQEG EVEPYELOG aVAYOVTUL GE SU0 BAGIKES HOPPES EVEPYELAG:
TNV KWNTIKY evépyewx kKal T Suvapkn evépyewa. 'Etol, n ynukn
EVEPYELN O L 0VO LA EVaL 1) SUVOLLKT] EVEPYELX TIOV €XOVV TA ATO-
Ho KaL Ta popla Adyw Twv SUVANUE®Y TIOU AVATITUOCOVTAL UETAED
Toug (Seopol). H Bepuikn evépyela elvat 1 KvnTikr evEPYELR TTOU
€Xouv Ta dtopa Kabwg KvolvTal o€ TuXaieg KatevBUVoELS. Zuve-
TG OTOV KPOKOOUO 1) LETAUOPPWOT) XNULKNG EVEPYELNG OE BEp-
LK) oVTIOTOLYXEL 0€ PHETAUOPPWOT SUVALKNG EVEPYELAG TWV HO-

PlwV KaL TWV ATOUWY OE KIVNTIKT).

"}
&
v o

» %

Xnuikn evépyeia
(Auvapikn evépyela dETUWV)

00 e, %0

Oeppikn evépyela (KivnTikA evépyeia)



&

‘Eva TpevakL Tou Aovva Ttapk akoAovBei
Stadpopn Tou CYNUOTOG, PTAVOVTAG HEXPL
T0 onuelo A. Oswpriote 6TL oty Sladpoun
Sev aokovvtaL TpLES.

a) 'Exetl Tax0TnTa TO TPEVAKL 0TO OMUElo A;

Na atTloAoy|oETE TNV ATTAVTNOT) GOG.

B) Na BaAete og avéovoa oelpd (amd ™ pt-
KPOTEPN OTN UEYAAVUTEPN) TIG TLUEG TNG
ToXVTNTAG IOV £XEL TO TPEVAKL OTLG O¢-

ocGA, B, I'kal A.

Aévovpe pla o@aipa palog 200 g otnv Gxpn VIHATOG.
d¢pvovpe ™ oaipa og VPog 0,4 m (otn Béom A) o€ oxé-

OT UE TO KATWTEPO oNpelo TNG TPOXLAG TNG KAL TNV aPT)-

voupe eAeVBepn va KivnBel. Na cuPTANPWOETE TOV TTAPQL-

KATW Tivaka e TIG B£0€LS KAL TIG avTIOTOLXEG EVEPYELEG.

Bewpnote g=10 E
kg

Auvapikn evépyeia KivnTikn evépyeia

uW) K(J)

Aprvovupe pa opaipa padag 0,5 kg amd Vo 5 m va éoeL oto £€8apog. Ocw-
PWVTAG OTL T povadiky Suvaun Tov ackeitatl otn o@aipa eivat to Bapog, va
vToAoylioeTte:

a) TN Suvaplkn ¢ evépyela o€ VPog 5 m g ox£oT HE TO £5aPOG,

B) ™V KN Tk TNG EVEPYELX EAAXLOTA TIPLV AKOUUTINOEL GTO E50(POG,.

Oewpnote 0TLg =10 E
kg

Epdymon -
Apaotnpiémra

Epdrmon -
Apaotnpémra
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TOIOTIKI HEAETH

5 2 TTOPAOHION TNC EVEPYEIOS
Lf

A€Eelg-kAe8La: Satrpnon evépyelag, Oepuikn evépyela, vtoBdd Lo evépyelag

*~J)

e HkovUvia pe TNV KoméAa (elkOva 1) Ba oTapatioel, av SV TPOCEPEPETAL CUVEXWG EVEPYELX (TL.X. UE
TO VO OTIPWXVEL KATIOLOG TTEPLOSIKA TNV KOTEAX 1} HLE TO VA KOUVA 1) KOTEEAX T oS tn6). Tati
UELWVETOAL 1] APXLKT] EVEPYELX TIOU £XEL 1] KOUVLX KOL G€ TIOL LOP@T) attd T B€0m Tov BpiloKkeTal pe-
TATPEMETAL (LETAPOPPWVETAL);

e 0 xaBnynTs @uoknig (etkova 2) £xeL PEPEL TTOAU KOVTE GTO TPOOWTO TOV pia Bapld, Kpepaopuévn
o@APO KoL TNV A@TVEL ATTO AUTO TO oMUElD va KvnBEL, Xwpls va @ofdTal pmwe, kabws n ceaipa

Ba emoTpEPel, Tov XTUTMOoEL Ti elval auTo oV Yvwpilel o kabnynTg;

APASTHPIOTHTA 1: YTTOBAOMION TNG EVEPYEING

Tuvdebeite otnv mpocopoiwon «Epyaotnplo ekkpepovo» (tov tototdémou PhET Interactive
Simulations) kat emAéEte «Evépyelar. EmAgEte kamola Tiur ywx ) Svaun g tpPnig (m.x.
Atyo peyadVtepn amd ™ péon). ATIOHAKPUVETE TO EKKPEUEG KAL AP OTE TO VA TOAAVTWOEL,

TAPATNPWVTAS TO YPAPTUX TNG EVEPYELAG.

PhET -

Me Bdon v €E€A1EN TOL PALVOUEVOV, UTIOYPAUUIOTE TN owoTh AEEN/@pdor péoa o€ kabe 2@{(%‘;2320

Tap£vOEDT) KoL GUUTIAN| PWOTE TA KEVA:

210
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https://phet.colorado.edu/sims/html/pendulum-lab/latest/pendulum-lab_el.html

®

¢ H ouvoAw) evépyeld (E g o00) KATA TN SIEPKELX TOV PALVOUEVOU
(newwvetal / avEdvetal / Tapapével otabepn). (163 rptonuo cvpyeas | .,
e To &Bpolopa NG KIVNTIKNG KL TN SUVANLIKYG EVEPYELG TOV K- = /
kpepovs (Hewwvetal / aviavetal / Tapapével otabepd).

e Katda tn Sidpkela TG TAAGVTWONG HEPOG TNG GUVOALKNG EVEP-
YELAG TOU EKKPEUOUG UETAUOPQWVETUL OE worvrererverersererseressesssees

evépyela.

e 'OTAV TO EKKPEUEG CTAUATIOEL TO APYLKO GUVOAO TNG KIVITLKNG

KE

@
2.
L=

KOl SUVOULKTG EVEPYELXG EXEL UETOUOPPWOEL OE weuvreerrreerrrrrrernerenas

evépyela. Attio TG TponyoU eV G LETAPOPPWOTNG Elval SVva-

un (TTLo GUYKEKPLUEVA TO €PYO TNG SUVOUUNG) TNG wvereerererereereeeens . PhET Interactive Simulations, University

of Colorado Boulder, https://phet.colorado.edu
APASTHPIOTHTA 2: TI yvwpilel o KaOnynTAG QUOIKNAG;
0 kabnynTg @UOKNG TNG SIMAAVIG EIKOVAG a@NVEL P Bapla

D

o@aipa amd ™ B¢on 1 (umpootd amod to Tpdowd Tov).
Ye oo amo TI§ B€oelg 2, 3 1 4 amokAeleTal n o@aipa va ETOTPE- (1)
PetL peta amd pla taddvtwon; Na aiTloAoynoeTe Ty amavinom

oag.

Zuykplvete TNV evépyela TG o@aipag otig SU0 dAAeg B€oels (ekTOG SNAadn au TG oV aToKAElCATE) OE OYEOT

LLE TNV ap)LKY TNG evépyela otn Béom 1.

T Ba cuvéBatve av o KaBynTig Sev apnve aAAd Eotpwyve T c@aipa otn 0€on 1; Na attioAoynoete tnv ana-

VInon oag.

H evépyzia ot @Von 8 Snuovpyeital
atod to undév ovte ydvetal, aAld peta- Apxikn evépyera Tein evépyera
pop@wvetal (LETATPEMETAL G GAAN pop- copoma
N 1| petaépetal o dGAlo owpa) (apxm
Swatipnong g evépyerag). Tta Siago-

PO PUOLKA PALVOUEVA, OTAV UTIAPYXOLV TPL-

K'+U’

Metatpom o€
. ; , ; Beppukn evépyela
B€g, LEPOG TOU CUVOAOUL TNG KLVNTIKIG Kl

NG SUVAULKNG EVEPYELNG LETAUOPPWVETAL OE DEPULKT] EVEPYELQL.
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AlaTApNON eVEPYEIOG OE PNXAVIKO oUCTNHA

L o

Pyh
YroB&Opion TG evépyelag
H vmofdaBuion g evépyelag amoterel Eéva amod Ta HEYAAVTEPQ
TPOLANUATA TIOV EXEL VA AVTIHETWTIOEL 1] TEXVOAOYLa. AdYw TwV
TPLBWV OTA UNYAVIKG HEPT TOU KWVNTHPA, LEPOS TNG KLVNTIKNG
TOUG EVEPYELNG LETAHOPPWVETAL OE DEPWLKT) EVEPYELQ, UE ATIOTE-

AECUQ VA LELWVETAL T ATTOS00T TOU KWV TP KAL VX QUEAVETAL T

Beppokpacio Tov pe Kivduvo TV KATAGTPOEY] TOU.
I va avTipeTwTIoTEl AUTO TO TTPOPANUA, XPNOLLOTIOLOVVTAL OPUKTEANLA («AdSIO UnXaVIG»), ETOL WOTE
va pelwBel n Suvapun g tpPns avapeoa oto £uforo kat Tov kUAWVSpo. EmimAéov, kabe kivntpag Sa-

B¢tel ovoTA PUENG, TTpoKELHEVOL v aTto@EeVXDEl ) UTTIEPOEPILAVOT TOV KV THPQ.

&

Av 0 kUBog avamaplota

TNV TIOCOTNTA EVEPYELAG

£VOG CWUATOC, TIOLA ATTO

T OXNUATA QATEIKOVI-

Oeppikn
Oeppikiy K+’
K'+U’ K+U
A

B

fouv owoTta TV evép-
YEWQ TPV KL UETA TNV

eEéMEN evog  uokoL

(PALVOUEVOV OTO OTIO(O

OeppIkn
K+’
r

epavitovtar tpLes; Na
QLTIOAOYT|OETE TNV ATA-

vinon oag.

Mux pmdda prdoket Exel pala 600 g kat agrvetat amd Vipog 1 m

VO TIECEL 6TO €6AOG.

[Tola 1) TTOLEG ATIO TIG TAPAKATW TIHEG BEV PTIOPEL VA EXEL T KLVITL-
K1 EVEPYELX TNG UTTAAAG EAGYLOTA TIPLV AKOUUTINGEL 0TO £€8a(OG;
a)5] B)7] Y) 9]
Oswprioteg=10N / kg.

Epdhmon - Epdtnon -
ApaoctnpoTta ApaotnploTnTa
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5 2  TTOPAOHIOT TNGS EVEPYEIAC
Y 4') TTOOOTIKN HEAETH

A€EeLg-KAE8LA: punxavikd cvoTnua, SlaTrpnon evépyelag, vTtoBdBuLoT evépyelag

e Av TO unxaviko6 poAotL toixov xpetaletal To (510 KoupSilopa kABe nuEpa Aeltovpylag Tov, TTOoT Elval
1 KON UEPIVT] ATIOAELA TNG GCUVOALKNG SUVALLKNG KAl KLV TIKNG TOU evépyeLag; (ekova 1)
e Tlw¢ pmopovpe va VTTOAOYI{COUE TN BEPULIKT] EVEPYELX TIOV TIAPAYETAL KATA TNV Kivnomn Tou €Akn-

Bpou otV MAayLd; (Ekova 2)

APASTHPIOTHTA 1: YTTOAOYIOHMOG OEPMIKAG EVEPYEING

Tuvdebeite otV pocouoiwon «EKKpEUES Kot UTTOBABILON TNG EVEPYELAGH KAL TIAPATNPTOTE

MA® . , , , , .
™V TaAGvTwon Tov ekkpepols emidéyovtag « Evapin». L ouvéxela, agov kavete «Emava-

POPA», EMALETE TO TANKTPO OALGONONG «XPOVOGH KAl LETAKIVIOTE TO LE T «BEAT» TOU TIAN-

KTPoAoy(ov, TTPOKELUEVOL v UTTOPE(TE va TTapatnpeite oe apyn kivnon to VYPog h 6Tov Bpi-
, , , , , , Exkpepég kat
OKETOL TO EKKPEUES TNV Evapin KABE TAOAGVTWONG KoL va TO Katayp&dPete oTov Tiivaka. Av vToB&BLoN
™G evépyeLag

nala Tou ekkpepovs elval 1 kg kot n évtaon g Bapvtntag (emrdyvvon g Bapvtntag)
g=10N/kg, va cupumAnpwoete TI§ UTIOAOLTEG GTNAEG TOV Tivaka. Oewprote T BapuTiky

Suvapk evépyela UnSeVIKI 0TO KATWTEPO ONUEID TNG TPOXLAS TNG CPAIPAS.
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AlaTApNON EVEPYEIOG OE PNXAVIKO oUCTNHA

BapuTtikj Suvapikni KivnTiki OepHIKN
TaAdviwon EVEPYEIQ evépyela evépyeia
Ugao(J) K(J) Eseouni(d)
0 0,50 0 0
1 0
2 0
3 0
4 0

a) Toom evépyela Ba ETPETE VA TIPOCQEPOVE GTO TEAOG TNG TTPWTNG TAAGVTWONG TOU EKKPEUOVG, £TOL WOTE

aQUTO VA EMLOTPEPEL 6TO VP0oG attd To omoio Eekivnog;

y) Moon givatn cuvoAk Bep KT EVEPYELX TIOU TIAPAYETAL OTAV TO EKKPEUES, LETA ATIO APKETEG TAAAVTWOEL,

akwntomomOel; Na altloAoynoete TV amavinon oag.

APASTHPIOTHTA 2: OgpMIKA EVEPYEIA Kal TPIBA

Xpnowpomowmote pia faon yla kekAlpévo eminedo, Eva oA TO
omolo va unv gp@avifel peydAn tpPn pe to emimedo kat pia pw-
ToTUAN. TomtoBetriote TO kekAluévo emimebo o€ TéTola KAlom,
WoTe T0 owua va oAlcBaivel. Metprote ) pndla TOU COUATOG

Kol To VoG amd To omoio &eKva o€ oxéon HE TN QWTOTIVAN.

A@1jote 10 cwpa Kat pe tn foriBela Tov /NG EKTTASEVTIKOV VTIO-
Aoylote TNV TAXVTNTA PE TNV OTOlX TIEPVA ATLO T PWTOTVAN.
Noa vmoAoyioete To GBpolopa TNG KIVITIKNG KoL TNG BAPUTIKIG SUVALLKNG EVEPYELAG TOU CMUATOG T OTLYUT| TNG
ekkivnomg Tov, Bewpwvtag T BapuTikn Suvapikr evépyela undevikny otn B€om TS EWTOTUANG.

Oswpnoteg =10 N / kg.

Na vmtoAoyicete To dBpolopa TG KIVNTIKAS KAl TNG BApuTIKNG SUVAULKTG EVEPYELNG TOU CWUATOS TN GTLYUN

IOV SLEPYETAL ATIO TT) PWTOTIVAT).

210 £pyo TIoLaG SUVAUNG OPEIAETAL T LETAUOPPWOT LEPOUG TOU GUVOAOU TNG KV TLKNG KAL TNG SUVAULKNG EVEP-

YELaG o€ BEPULKT] EVEPYELQ;



H petapdp@won pépous Tov GUVOAOU TNG KIVNTIKNG KoL TNG SUVAULKNG EVEPYELAG EVOG UNYOVIKOU GUGTHHOTOG
o€ Beplukn) evépyela ava@EpeTal ws «VToRAaduLon TG evépyelagy. MTopelTte va aLTLOAOYTOETE QUTO TOV Xapa-

KTNPLOUO;

EvaAAQKTIKG

MeAeTNOTE TO TAPAKATW TIPOPANUA KL ATIAVTIOTE SLASOXIKA 0TA EPWTHHATA TNS SpacTtnpLOTNTAS 2.

‘Evag pantng pe palda 40 kg Eexva pe EAxknOpo xw- \*
pic apyikn taydmta amd Vo 5 m o ox£on UE TO &

oplovtio €8a@og. Xto TéAog Tng Sadpoung Tov “
SiEpxetal amd évav aloOntpa, 0 omolog katéypaye 2 g

Tayvtta 18 km / h.

B Y& éva pnyxaviko cVOTNUA 0TO 0TIo(0 ep@avifovtat Suvapels TPLBNG To GUVOAO TNG KLV TIKNG KAL TNG
Suvapkng evépyelag eAattwvetal H Sta@opd Tou apytkol Kat Tou TEALKoOU 6uVOAoL eival ion pe ™
OEP KT EVEPYELA IOV TTAPAYETAL

Egepueci = (K +U)

Beppu

mpw T (K + U)parc’t

B ¥t @Von eivat advvatn 1 TANPNG LETATPOTN ULOG TIOCOTNTAG BEPUIKNG EVEPYELOG OE GAAT HOP@T
evépyelag. T Tov Adyo autd 1 Beppikn} evépyela Bewpeital «uToLadulopévng TToLdTNTAG» EVEPYELQ.
Av KAl 1] GUVOALKY] EVEPYELX 6T SLAPKELA TWV PUGIKWYV SLEPYACL®OV TTAPAUEVEL oTABEPT, 1) «TTOLOTY-

Té» ™G vToBaduileTal, KaBwWG HEPOG TNG LETAUOPPOVETAL O OEPULK.

L o J
Pyd

TKLTOXOTNTAG

Ymapyovv Sta@opa abAuata oto oKL, Eva amd Ta ool eival Kot To okl TaxvTnTag. O abAnTi¢ TpooTa-
Bel og pa evBeia Sradpopr) 1 km, pe TOAU peydreg KAIGELS, Vo TTETUXEL OGO TO SUVATOV PLEYRAVTEPT TAXV-
mta. ['a va To KaTa@EpeL, TPETEL VA LELWOEL TIG TPLREG TIOU HETALOPPWVOUV UEPOG TG EVEPYELAS TOU
o€ Bepuikn evépyela. ' tov Adyo avtd, cuyvda o aywvag yivetal o€ peydio vpoueTpo, OTTov 1 TuKvOTH-
T TOU ATHOOQALPIKOV aEPA EIVAL LKPOTEPT), EVW 1] GTOAT KAL TO KP&vog Tou aBAnTr| £xouv agpoduva-
pka oxnuata. Ot TaXVUTNTEG IOV EMLTUYXAVOUV oL abBANTEG elval TOAD PEYAAES, LE TO TIAYKOGULO PEKOP

IOV €XEL KaTAypaPEl va elval peyaAvtepo amd 250 km / h!
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AlaTApNON eVEPYEIOG OE PNXAVIKO oUCTNHA

‘Evag padntg exel pala 40 kg kat kavel kovvia. Av o padntnig dev

Tpoo@épel kKaBoAov evépyela (KOUVWVTOG Ta TTOSLX TOV), TOTE 4

HETA amo pia mANpn TaAdvTwor €xetl Bpedel 30 cm yaunAdtepa ,,,E ®---/---
amd to VPog amd to omolo Eeklvnoe. [16on evépyela TpémeL va Vem N s_ 7777777
TPOCGPEPEL 0 HABNTNG 08 KAOE TAAAVTWOT, YIX VA ETTAVEPYETAL @ -

oto VoG atmd To omolo Eekivnoe; Oewpnote g=10 N / kg.

Aprvoupe éva pikpod kiwtio padog 2 kg amd VPog 4 m va
YAlotpnoetl otn Sladpopn Tov @aivetal 6to oxnua. Av To
KIBWTIO @TAveL 0To 0plldvTIo £€8aPOG e TaxLTNTA Hé-

Tpov8m/s:

a) va amodei&ete 6TLn Sladpoun Sev ival Aeiq,
B) va vmoloyicete To OGO TNG OEPUIKNG EVEPYELAG TIOV
TAPAYETAL KATA TN SLdpKELX TNG Kivnong.

Oewpriote g=10N / kg.

Epwton - Epwton -
Apaoctnplémra ApaoctnpétnTa

o

2Uvoyn evoTnTaG

H evépyela 8e dnpovpyeltal amo to pndev oUTE KATACTPEPETAL OTA PALVOUEVA TIOU GUUBalvouv 0N
@UOON, AAAG PLETAPEPETAUL OTIO VU OWUA GE VU AAAO 1] LETALOPPOVETAL.

O 8U0 BAOIKEG LOPPEG EVEPYELNG EVOG UNXAVIKOD CUOTIUATOG EVaL 1] KV TIKT] Kot 1] Suvapkn evép-
Yela. Av §gv uTtapxoUV TPLPBEG KaL TO €PY0 TIHPAYETAL LOVO ATO BAPUTLKEG SUVALELS, NAEKTPIKEG SUVA-
HELG 1] SUVAUELS EAAGTIKNG TIAPALOPPWOTG, TO ABPOLGUO SUVAULKIG KOL KLV TIKNG EVEPYELXG TIAPUUEVEL
otabepd. Av ackoUvTal 6To cUOTNHA TPLREG N AVTIOTACELS, LEPOG TOU GUVOAOV TNG KLV TIKIG Kat Suva-
LLLKT)G EVEPYELAG LETAUOPPWVETAL O BEPLKT. L€ KADE TETOLX LETAUOPPWOT) T) OALKT| EVEPYELX TIAPALLE-

VEL pev atabept), aAAa voBabuiletal.

( Auvapikr) evépyeia

Evépyeia o€ unxaviko OUOTI']LIG]

( Kivntikn evépyeia ISavikéc ouvbrikeg  T1PAYLATIKEG GUVBNKEG

Alatr)ipnon evépyelag YToBdbuion evépyeiag Mépog evépyeiag
pNxavikoUu cuoTAPOTOG pNxavikol CUOTAPOTOG HETOPOPPWVETAI OE BEPUIKA
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KEDPAAAIO 6

A1adoan TNC EVEPYEIQC
UE KUpATA —
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. 6.1 ATO TNV TOAGVTWON GTO KUHO

6.2 'Hyog: HYnTika KOpaTa KL TO XOPAKTNPLOTIKA TOUG

M 6.3 dawvopeva Tov xov




6 1 XGPGKTI'IP"TT'K“ ATT6 TnV TaAdvVTWON
« 1

TOU KUHATOG oTo KUHa

A€Ee1g-KA£181LA: TAGTOG KOUATOG, PKOG KUUATOG, TIEPI080G, oUXVOTNTA, OEPEALDOSTG VOLOG KUUATIKNG

o Tlowa elvain artia ya ) Snpovpyla TOAL®Y KoL KUPATIOR®V; (Elkova 1)

e Me molov tpdmo Snuovpyovvtal; T xpetaletal yia va StadoBovv;

e Av xtumoouue o Suvatd To TOUTIAVO, TL TAPATNPOVE; (ElKOvVa 2)

APASTHPIOTHTA 1: Anpioupyia Kai 81adoon €vog KUJATOG @

YAwka: pio Aekdvn pe vepd, pia Tméta yepd pe vepd, éva pkpo KOPUATL @EAA00 1) @eAIOA.

ATto pikp6 VoG pixvoupe amd TV TITETA oTAYOVES VEPOU pe aTaBepo pubud. TL ep@avileTal TNV EMPAVELX
TOU veEPOU;
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XapaKTNPIOTIKG TOU KUJOTOG

Mwg dnuovpynqOnke To KONQ;

APASTHPIOTHTA 2: XAPOKTNPIOTIKA TOU KUMOTOG

Oa ypelaoteite éva okowvi 4 m epiTOL TO 0TIOI0 VA €XEL O€ Eva ONUEID TOU SEPEVT HLX KOKKIVY KOPSEAQL.
Am\woTte To oyowi oto Tadtwpa. Kpatwvtag to éva dkpo Tou oX0LvioU, LETAKIVIOTE TO puBIKA Se&Ld aplote-
P&, WOTE VA TTPOKAAETETE Lo ToOAAvTwoT. [Tapatnpriote TwG Kiveital To onpelo 6Tov elvat Sepévn 1 kOKKIVN

KopSEAa.

MeTpnote TOV XpOVO TTOU ATALTELTAL YL VO KAVEL pia TIATp1) TAAGVTWOT TO XEPL 0AG: T = covvnvcenes s

ZT1 GUVEXELX UETPNOTE TOV XPOVO GTOV OTIO(0 TO OMUEID TOU GYOWVIoL OTov eivat Sepévn 1 KOKKIVY KopSEAa
oAokAnpwvel pia AN pn kivnon (mepiodog): T, = ............ s

TTowar €lvaL 1) GXEOT] TOUG; TUOUUTIEPOUVETE; wvuvererrereuseresserssesssssessssessssessssessssesssssssssssssssssessssessssssssssssssssessssessssessssssssssssssssssssssens
ApxiTeL v KIVEITOL TOUTOXPOVAL LE TO XEPL GG T KOPGERD cuverrvrerrerersrresetrenssseasssessesessessssessssessssessssssssssssssssssssssssssssssssnssssans
'Exel amopakpuVOEl 1] KOPSEAX ATIO TNV GAKPT] TOU GXOLVIOU; cuurerrrresrrerseressssessssessssssssssssessssessssssssssssssssesssesssesssssssssssssssnans

ZXeTiCeTAL 1] KIVOT) TG KOPOEANG LE QUTI] TOU XEPLOU; ereurremseremereneseusesesseseasessssessssessssessssssssssssssssssssssssssessssssssssssssssnsnssneas

‘Otav otapatioel 1) kiviomn Tov oXoLLoU, LETPHOTE GTO GTLYULOTUTIO TOU KUUATOG TIoU €XEL SnpovpynOel tnv

ATOGTHON SV0 YELTOVIK®WV KOPUP®V (UNKOG KUHATOG): A = weeerereeeerrereereeerenes

Katomw avénote tov pubud kiviong tou xeplov 6ag. ATOTUTIWGOTE TO VEO GTLYHLOTUTIO KAl LETPTOTE TNV ATIO-
OTAOT] TWV YELTOVIKMOV KOPUPDV: X' = o

Ti tapatnpeite yia To KOG KOPATOG, GTAV AUEAVETE TOV PUOHO KIVIONG TOU XEPLOV; werrerrereereereererresessensessessesesseesees

APAsTHPIOTHTA 3: EUpeon TaxUTNTAG KUMATOG

Anpovpynote évav TIRARO AVACTKWVOVTAS KAL ETAVA-

(PEPOVTOG TO XEPL 0OG aTNV ap)LKn O€om.
MeTpnoTe TOV XpOVO OV ATMALTELTAL Yl VO (PTACEL O
TAAPOG aTTO TO £va AKPO TOU 6X0LWVIOU 6TO GAAO GKpO. o

Kataywpiote otov mivaka Tig TIHES Kot uTtoAoyioTe TNV

ToVLTNTA TOV KOUATOG.

Mnkog oxoivioU Xpovog peTakivnong TGXUmTqL Kuparog

S

. _L/m
L(m) TaApoU At(s) u= E(_)
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AT TNV TAAAVTWGN GTO KUPQ

Emavaidfete to melpapa, Snpovpywvtag TaApd pe HeyoaAUTEPO TARTOG LETAKLVOVTAS YNAOGTEPA TO XEPL OAC.
[Tolx EVOL TOPA T) TOXVTITO TOU KULLOTOG; wvurereesessessessesesssssesssssssessessessessessssssssssssssssssssssessessssssssssssssssssssssssssssssssssssssssssassassns

E€aptatat n taxvtnta §1a8001G TOU TAAROU ATIO TO TAATOG TOU TIAALOU; eurererreresreresesseaseesssssssesessessssessssessssessessssesssnes

EmtavadaBete to melpapa pe peyaivtepo pubud kivnong tov xepLov.
TTotor €lVAL TOPO 1] TOXVTITO TOU KUOTOG weuuerierereeresseresssresssseasssesssssssessssessssessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssesans

E€aptataln taxdtnta §1d600m¢ ToU TAAUOU ATO TOV PUOUO KIVIOTG TOU XEPLOU; werreeerereerereeesesrersssesssensssensessssesanes

EvallakTikd pmopeite va a€lomour)-

Xpovog t =5.658 s HEelotdylinle(¥esy}

ogTE TNV Tpocopoiwon «Mnyaviko MAarog A= 1.cm

, - ; ’ Mepiodog T=2s
KOpa». EEKIVI|OTE TNV TIPOCOUOiwoN
Epgavion Kupatog
ue to mAnkTpo «Evapin». llpw 1 Swa- Ex@avion kai B¢on Enpgiou 1
Epgdvion kai 6¢0n Inugiou 2 ——

Tapaym StavhoeL To GUVOAO TG ATTO-

O0TAOTG TIOV ATELKOVITETAL, TIATNOTE 1 /./—\
0

to mAnKtpo «Ilavon». Me v emiAo- y 3 4 5 6 8 9 7 2 B W B
Y1 «METpnom UNKOUG» HETPNOTE TNV -1
amdoTaon oL SLEVUGE TO KUUA. ) ,
amdéoTacn =4 m Métpnon prikoug

YmoAoyiote TV TayxdTNTA TOU KUUA-
T0G, alomolwvTag TV £vielln Tou

HETPTITI] XPOVOU. correreereeereseressesessesesssssssssssssssssessssessssessssesssssssssssssssssesssnessssssssesssssssssssessnsssssssssssssssssssssnsesans
AAAGETE TV Ttepiodo TOU KUPATOG KAl EMAVAAGBeTE TN SpacTnPLOTNTA, VTTOAOYI{OVTAG TNV

TONUTIITOL euereueerrueerseresssressssessssessssesssssssesessessssensssessseesssessssasssssssessssssssssessssesssssssssessssssssnssessssessssesnssesnsssnssnanes
Mnyxavikd kKopa

Tuoxéomn €xeL 1 VEQ TOYXVTNTU LE TNV TIPOTTYOUHEVT]; wvreurerruerreresseressssessssesssssssssssssssssesssessssessssssssssasens

ZUYKPIVETE TI§ TIUESG TNG TaXVTNTAG TIOL BPNKATE LE TO TNAIKO prKoug kKOHaTog Ttpog Ty Ttepiodo. TL mapatnpeits;

B To kOpa elval évag PNXavIoHOG HLETAPOPAS EVEPYELAG.
T ™ Snuovpyia evog pnyoviko KOPATOG ATIOLTEITAL LI TINYT IOV TOAQVTMOVETAL KAl £V HEGO
(eAaotikd) oto omolo StadiSetal To kKOpa. Me To KOO HETAPEPETAL EVEPYELX, T) OTIOLX TIPOCPEPETAL
aTo TV TINYN, XWPIG va cUVOSEVETAL ATIO HETAPOPA VANG.

B XapakTnploTikd Tov KOPAatog sival to mAdtog (A), To pkog kvpatog (A), n mepiodog (T), n
ovxvotnta (f) xain tayvmrta Stddoong (v) Tov KVPATOC.
To TTA&Tog Tov KUpaTog (A) eivat To TAGTOG NG TAAGVTWOoNG Tov ekTeAEl KGOE cwpatiSio Tov ela-
OTIKOU HEGOV KaL Elval {00 e TO TAATOG TNG TAAGVTWOTG TNG TNYN G TOL KOpAToG. [couTal pe To poed
™G améotaons §Vo Stadoxikwy akpaiwv BEcewv TG TaAdvtwong. Movada pETpnong Touv TAGToUG
elvatto 1 m.

MnjkoG KUpatog (A) eivatn andotaon S0 YEITOVIK®OV KOpL®OV. MovdSa pétpnorc tou eivaito 1 m.
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L o
5

QKT KOl T KOPATA TNV avayka-
Couv va aveBokatefaivel 30 @opeg
0€ EVA AETTO.

a) Me ol cuYVOTNTA TAAAVTWVE-

H mepiodog Tov kOpatog tavtiletal pe tnv mepio-

60 ™G TaAdvtwong g TNyns, SnAadn pe Tov xpovo 2 MﬁKog).lgpmg >

IOV amalteltal yix va oAokAnpwOel pio mAnpng ta- A

Advtwon tng. Kabe onpeio tou kOpatog Tadavtwve- MAdrog

ToL pe v (Sla mepiodo T pe avty TG TTNyMG. \

Te xp6vo ioo pe pla mepiodo (T) To kOpa StadiSetal
o€ amdotaon (on pe éva unkog KOUATog (A).
H ouyvotnta (f) Tov kbpatog tavtiletal ue ™ ov-

XVOTNTA TG TINYNS KAt 0plleTat wG 0 aplpdg TV THAAVTWOEWY IOV KAVEL EVa oT|UED TOU KUHATOG 0N
1
povada tov xpovou. Movada pétpnomng g lvat to 1 Hz, nAadn — (pia tadavtwon ava SeutepOAeTTo).
s
H cuxvotnta cuvdéetal pe v mepiodo pe tn oxéon:
f=t
T
LA I U r /4 4 x /4 r 7
H taxdtnta 81d8oon¢ tov kUpatog vodoyiletal amd ™ oxéon v = T a6 TV ool TPOKVTITELT|
oxéon:
v=Af
Ttov atoteAel T OepeAwdn e&iowon ™G KVPATIKG.

Y& éva eEAaoTIKO Péoo To Kupa Stadidetal pe otabepn taxvTa. H TaxvtnTa tov kopatog e§aptdatal

uoévo amd to uéco 6To omoio autod Sradidetal

‘Eva avOp@mivo kopa

Epgaviotke otig kepkideg tov MouvtidA tov IMaykoopiov KuméAdiov 1986 oto Me&uko. Ot gidabArot
oNKWVOVTAV ATt TIG B£0ELG TOUG SLAdOoX KA KAl PUBULKA, ETTEVPNUOVOAV KAL OTIKWVAV TA XEPLX TOUG O
évag PETd ToV dAA0. Xt ovvExela EavakdBovtav oTig B€oelg Toug. Me autd tov TpOTO 1 Kivron Stadido-
TV KATA UNKog tne kepkidag. Kabe Beatnig mapépueve oty (St B€om, aAA& To KOPK EvBOLOLATHOU «Ta-

E(6ever, kdvovTag Tov YUpo Tou atadiov.

&

Mua Bapka elval Sepévn Kovtd otnv

Epadmon - Epaon -
ApaotnpdTTa ApaotnplotnTa

TaL T Bapka;

B) Ka&Be xopuen kOpatog améyel

atd To Tponyouuevd Tou 2,5 m. Me ol TaxUTTa KivouvTal Ta KOpata ¢ 0GAacoag;

XapaKTNPIOTIKA TOU KUPOTOG
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g

AEEeic-KA£18LA: eykdpoto kKOua, Stdunkeg kOpa, Sievbuvon Taddvtwong, SievBuvon StaSoong

NIARRARRAARRY

'ARAA

I

LA | A

H‘

T LT

o TI0LEG LOPPEG EXEL TO EAXTIIPLO OTAV THAAVTWVOUUE TO £V AKPO TOU Kot Stadidetal ) Siatapaym;
(ewkbdveg 1 ko 2)
o TIwG TIPETEL VAL KLVELTAL TO VX AKPO TOU AT plov, Yia va Snpovpyeital n kabepia amd Tig Tapa-

TAVW HOPPES;

Y

APASTHPIOTHTA 1: Anuioupyia eyKAPOI0U Kal SIOUAKOUG KUMATOG

a) Mrmeite o€ po o€lpd Kal pe Ta XEPLa KATEBATUEVA TILACTEITE XEPL HE XEPL PE TOUG SITAAVOUG/SITAaVES oag.
O TPWTOG GTN CEPA GNKWDVEL TA XEPLAL TOV GTNV AVATAOT KL 0T cLVvEXeLa Ta kateRalel. EmavoiapBavel
™mv kivnon pe otaBepd pubud. Kabe maldi petapépel mv kivnon oto SImAavo kat n kivorn HETAQEPETUL OE
OAn TN oELpaL.

AwpépeL Kivnom Twv XEPL®OV TOL TPWTOL amd TV kivion tou tedevtaiov;

B) Ztn cuvéxela UTE(TE O PLa OEPG KoL EXETE TA XEPLA oNKWUEVA 0TV avdataon. [TiaoTeite xépL pe xépL pe
Toug StmAavols/SImAaves oag. O TPWTOG 0T OELPA HETAKLVEL TA XEPLA TOL Se€Ld aplotepd pe otabepo pub-
1o. KaBe moudi petapépel v kivinomn oto StmAavd katn kivnon peta@épetal o€ OAN T GELpd.

Te TL Sla@épPeL ) KIvon TWV XEPLWV TOV TTPWTOV ATO TNV KIVNoT) TOL TEAEUTAIOV;
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Eidn kupdtwyv

‘Exouv petakivnBel ot pabntég/padntpieg amd m 6€on tovg;

APASTHPIOTHTA 2: Mepiypa@n eykapoiou Kal SIAURKOUG KUMATOG

a) Eekwnote TV mpooopoiwon «Eykapalo kopox». ‘Otav m

MA® ;o . . ,
Slatapoyr PTACEL 0TO AAAO AKPO, KTIYWOTE» TNV TIPOCO-

Wm
‘

poiwon.

TL pop@n €xeL To péco Stddoong (eAatiplo); . o - _— 800 om

HaTog;

B) EmAétte tnv mpooopoiwon «Alaunkn kopatax». TomoBetn-

T T kG Pk s mpogoioteons TV OF WISt gt i A

omelpa Tov eAatnpiov, «XpWUATI{OVTAG» TNV. ZEKIWVIOTE TNV

mpocopoiwon. Tt kivnon kaveln onelpa; 0 200 400 600 800 om

‘Otav 1 Statapaxn Ba €xeL TACEL 6TO GAAO GKPO, KTIAYWOTE» TNV TTPOGOUOoiwaon. Tt pop-

@1 €xeL To pEco SLadoong (eAatnpLo);

Arapnikn kOpato

APASTHPIOTHTA 3: AnMIoupyia eyKAPOIOU Kal SIOMAKOUG KUPATOG O€ EAATHPIO

®

YAKQ: £va LoAako EAaTPLo HEYEGAOL UKOUG, £V XPOVOUETPO, Lo XAPTIVN HETPOTALVICL.
Awdikaoia: Tto mdtwpa upootd atod To Bpavio oag ATAMoTE TO EAATHPLO.

a) 'Eva pédog e opadag TpokaAel TAAGVTWOT GTO £V AKPO TOU EANTN)-

plov, kKlvwvTag To pubUKA Kot kdBeta atov dEova Tov eatnpiov, Kot I~

LLE AUTO TOV TPOTIO SMULOVPYEL Eva EyKEPOLo KA. |
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AT TNV TAAAVTWGN GTO KUPQ

Metpriote TOV XpOVo ToU amatteital yio va kKivnOel éva 6pog ato to éva dkpo €wg To &AAo dkpo. Metprote

TO UNKOG Tou eAatnpiou:

B) Avo peAn g opuddag KpaTovv To EAATHPLO 0pL{OVTLA ATIO TA AKPX TOV,
WOTE AUTO Va elval EAa@pa eTtipunkvpévo. To éva péAog TG opadag ta- = EHWAAAAAIAAAAIAAA
AavTwvel pe otaBepd puOUO TO £val GKPO TOU EAATNPIOV KATA UIIKOG
™G StevBuvor|g Tou. MeTproTe Tov XpOVO TOU ATALTEITAL YIA VO PETA-
KnOel éva TOKvwpa atd To Eva AKpo 6To GAAO.

Metpr oTe TO U1jKOG TOL eAatnpiov:

YToAoy(OTE TNV TOYVTNTO TOU KOUATOG: U’ = ceeeeireeireeseeeseseesesssessssessesessens

TUYKpIVETE TIG TAYVTITEG TOU EYKAPGLOU KL TOU SLUUNKOUG KUPATOG.

TUGULTIEDOUVETE; euvvuereererserrersesseseeseeseeseeesses sttt seseeseeseesssssssessessesseE b eebeEs e sS4 £ 4 £ 4R A b S b e bR E s b b e bbb sen et s

B Eykdapola sival Ta kdpata ota omoia 1 StevBuvon Tng kivnong

(tardvtwons) Twv cwpatidinv tov elactikod pEcov ivar kaBe- ARSI YFYY

™ pe tn Stevbuvon Stddoong Touv kOpatog. To TAGTOG TOL KUNA- AiGpnKeg

TOG €lval (00 [E TO TAATOG THAGVTWONG TWV CWUATISIWV TOV eAa-

DA

oTwkoV péoov. ITa €ykapola Kopata Snpiovpyovvtal 6pn Kot

Eykdpaio

KotAadec. To unkog kKOpaTog A eivat ) amdéotaon petaly Vo Sia-

SoxIk®V 0pEwv 1] 600 SLaSoXIK®OV KOIAGSwV.

Ta eykapoia kopata Stadidovtal H6vo 0Ta OTEPEA KAL KATA TIPOCEYYLOT) GTNV ETLPAVELN TWV VYPOV.
B Awpnkn elval ta kOpata ota omoia 1 StevBuvon g kivnong (TaAdvTwong) Twv cwpatidiny Tou

€AOTIKOV HECOV CLUTITITEL PE TN StevBuvor Stddoong Tou kKUpatos. To TAGTOG TOU KUUATOG eivatl

(00 pLE TO TAATOG THAGVTWONG TWV CWUATIS WV TOV EAACTIKOU HEGOV. ZTA Sl KN KUpaTa Snpovp-

YoUVTaL TTUKVWOUOTA KXL APOLOUATA 6TO HEoO SLd8oo1| g Toug. To purikog kOpuatog A eivatn améotaon

500 S1aS0X KWV TTUKVWUATWVY 1] ApALlWUATWV. XApAKTNPLOTIKO TapdSetypa Stapikwy KUPATWVY (Un-

XaVik®V) eivat Ta NN TIKA KOpoTa.

Ta Stapukn kOpata Stadidovtal kKal 6Ta CTEPER KL OTA VYPA KAL OTA AEPLA.

B Yto (610 péoo S1adoong ta Stapnkn kopata Stadidovtat pe peyaddTepn TaxVTNTA ATIO TA EYKAPOLAL.
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Eidn kupdtwyv

L o
Pph

Emi@aveiaka kOpata

‘Evag GAAog TUTTOG KUPHATWV gival Ta KUpaTa Tou SnpoupyovvTal
OTNV EMPAVELA VYPWV. ANULIOUPYDOVTAG VX KUPX GE ML AEKGVN
LLE VEPO, TIOPATNPOVLE OTL TO VEPO GTNV EMLPAVELX KIVE(TAL TOGO
TapdAANAa 600 Kat kaBeta ot SlevBuvon S1adoong Tov KHUATOG.

Mapopola khpata eival ta kOpata g 0dAacoag.

Lo UIKG KOpatTa

'Evag oelopog amoteAel pa S6vnon oto eowteptkd ¢ I'ng. ‘Otav
Snulovpyeitat évag oelopds, 1) EVEPYELR TOU HETAPEPETAL PE KULA-
T TTPOG SLAPOPEG KATEVOVVOELS KAl KATAYPAPETAL OTIO TOUG OEL-
opoypd@oug. Ta mapaydpeva KOpATA Eval SLAPOPETIKMOV Hop-
V. Ta kupldTEPA KUPATA IOV SNLLOVPYOUVTAL Elval T Staunikn

N mpwtevovta kupata (kopata P), tou eival taydtepa kat elvat

T TTPWTA TOV Y{VOVTaL QVTIANTITE, KL Ta ykdpotla 1} Seutepevo-
vta kopata (kopata S), mov eival kat ta toxupotepa.

Ta Stopnkn kKOpata StEpxovTal amod Tov mupnva s I'ng, eve ta eykdpola oxL I'vwpifovtag 6TL Ta eykdp-
ola kopata 8¢ Sladibovtal o peVOTE, 0L ETILOTIHOVEG GUUTIEPAVAV OTL 0 TIUPHVAS TNG MG elval o€ pev-

0TI KATAOTAON.

&

Me éva eAatiiplo pnkoug L =1 m Snpiovpyovpe éva eykdpolo KOpa, Ta-

AQVTOVOVTAS TO VX GKPO TOU.

a) Av 0 XpOVOG TTOU OAOKANPWVETAL Lot TAAGVTWON glvat 2 s, TToLa elval
1 oUYVOTNTA TOVU KUUATOG TIOL Snpovpyeitay

B) Avn amoctacn 00 SLadoxIk®OV KoOpLP®V ToL KUHATOG eivat 20 cm, pe olx TayVTnTa SLadide-
TOL TO KOO

Y) Av @wtoypa@{lape To EAQTIPLO TN GTLYUT] TTOV TO XEPL pag (To éva akpo) fTav oe B€om Kopu-
©NG, TTO0EG KOpLPES Ba BAETaE G GAO TO UNKOG TOV;

§) Mooa punkn KOPATOS B ATTOTUTIWVOVTAY OTH PWTOYPAPia;

ok n Av yvwpifovpe 6t ta mpwtevovta (P) oelopkd khpata (Stoun-
K1) TIoL TtpoKaAoUVTAL attd évav oelopd €xovv taxVtnta 10.000

m /s kot eival V0 @opeg ypnyopoTepa amd Ta Seutepevovta (S)

OEloUIKG KOpata (EyKApola), va UTIOAOYIOETE TNV ATOGTAON

Epwtnon - Epaoon -
TOV ETMKEVTPOUL VOGS GELGHOV ATIO VAV GELGLOYPAPO GTOV OTIO(0 ApaompioTnTa ApaoTnpoTnTa

€YVE KATAypaP1] TWV KUPATWV P xat S pe xpovikn Siagopa 6 s.
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AT TNV TAAAVTWGN GTO KUPQ

o

To kOpa eivat Evag pnxaviopog HeTa@opag evépyelas. ' tn Snuovpyia Tov amatteital po myn TaAG-
VIWoNG Kat éva péco Stddoong. XapaktnploTika Tov elval 1 Tepiodog, 1 cuxvOTNTA, TO TTAGTOG KAL TO
unkog kopatog. H toaydta Tou kopatog umoAoyiletat amd ) Oepedlwdn e§iocwon TG KUUATIKNG. ZTa
gyKapola Kopata 1 StevBuvon TaddvTwong Twv cwpatidinv Tov péoov eival kdBetn otn StevBuvon
SLd8oomg Tou kKUpatog. Ta eykapota KOpata ep@avifouy 6pm Kot KOIAGSes. Xta Stapnkn kOpata n Sten-
Buvon TAAGVTWONG TWV CWHATISIWY TOU HEGOV Elval TapAAANAT pe TN StevBuvon Stadoomng Tov KO-

TOG. XTa Sl KN KOPATA ST)HLOVPYOVVTOL TTUKVWOLATA KoL QPO LOLTAL.

Mnyn
TOAGVTWONG
Méoo
d1addoaong

Mnxaviopog PETAPOPAG EVEPYEING ]

S1elBuvon 81adoang d1evBuvan diadoaong
K@&BeTn oTn d1UBuvon TTapdAAnAn atn S1elBuvon
TaAdvTwong TaAdvTwong



6 2 TaxuTnTa Kal o (TG
e O

XAPAKTNPIOTIKA TOU RXOU KUMOT KOl Ta

XOPAKTNPIOTIKA TOUG

AEEEIC-KAELELA: )(0G, TTUKVWD AT, XPALOUNTA

e Tukowo BAEmMoOVpE 0TIS E1KOVEG 1, 2 KaL 3;

o TlatikdmoLloG va XpNGULOTIOLEL T GLONPOSPOLLKT) YPLLUT YO VO AKOVTEL AV EPYETAL TO TPEVO; (ElKOVX 2)

e 'Evag actpovautng otn ZeArvn Ba akoVGEL TOV X0 amo Evayv HETEWPLTN IOV B TTECEL TIOW TOV;
(ewobva 4)

o Tloleg eivat oL Stapopég BopuBov, kpoTov, VATAS;

APAZTHPIOTHTA 1: TpOTTOg 31800 NG NXNTIKOU KUMATOG

Avoi¢te otov lotoToTo PhET TV pocopoiwon «Elcaywyr] ota KOpatar.

Y10 mepLBGArov TG Tipocopoiwong emAeETe « Hxog» Kal 0T cLUVEXELX «AvaTapaywyn TO-

MA® vou» kat «Mdoplor. [aToTe To TPACLYO KOUKTIL TOU NYEIOV Katl TapaTnpioTe TV Kivion Twv S—

Ewocaywyn

popiwv tou aépa. TLeiSoug kOpa elvat 0 YOG, EYKAPOLO 1) SLAUNKES; e
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‘Hyog: HxnTikd kUpaTa Kal Ta XapakTnpIoTIKA TOUG

Me v emdoyn «Ipdenua» ep@aviletal n mieon Tov aépa aTov f—soem ims=10%s

mepaArovta xwpo tov nyeiov. llaywote Vv elkdva. Le oo on-
uela n mieon Tov agpa eival peyadvtepn, otn B0 TUKVWUATWY

N ApAUWUATWY;

MetaBdalete tn B€om Tou emdoyéa «EVpog». AuEdvetal To TAGTOG
™G TAAAVTWONG TwV Hopiwv (TAATOG TOU KUHATOG) dTAV 0 1)X0G

yivetal toxvpdtepog;

APASTHPIOTHTA 2: O XOG OTO KEVO

TomoBetoTE v NAEKTPLKO KOUSOUVL 1] éva EMITPATIE]LO PO-
AlL o€ evav KAwBO Kevou. ZUYKpIVETE TOUG XOUG TTIOU AKOUTE

OTav 0TOV KAWRBO VTTApXEL A€PAg KAl OTAV SEV UTIAPYEL.

[owa elvar n mpovmdBeom yia va StadoBei o 1ixog;

APASTHPIOTHTA 3: XapaKTnpIoTIKG Tou fXou. MNarti 6Aoi1 o1 Rxol1 dev givai idiol;

T'ati kamoloL fyot elval eEUYAPLOTOL KAL KATIOLOL EVOYXANTLKO;
Avoi&te v mpooopoiwon «ZUykpLon Nxwv».

EmuAéEte Tov xo 1 kat pe otabepd to mAdtog (A) aArdéte Tig ouxvotntes f. [Twg akovyovtal

OLT)XOL OTIG HEYAAES KL TIWG OTLG KPEG CUXVOTNTEG;

Xpnowomomote To Slamaocwv TG votag Aa (Slamaocwv epyactnpiov) Kot aAAGIOVTAS TIG GUXVOTNTEG OTNV

Tpocopoiwon Bpelte TN cUXVATNTA TOV 1XOU TIOV TIPOGOUOLATEL LLE TOV 11X0 TOU SLATTACWV.

1N StmAavi] ElKOVA ATIOTUTIWVETAL T KULATOHOP®T] TNG VOTOG A ATTO

P Zugvémnra

Eupog

piyaro

—

O rpgenpa

& Avamapaywyn Tévou
O Kupara

® Mopia

O Kai 1a 8uo

PhET Interactive Simulations, University
of Colorado Boulder, https://phet.colorado.edu

0 nxog 8¢
Swadidetat
0TO KEVO

vty

Tdvo Kot KiBapa avtiotolya, 0w auTh @aivetal oty 086vn evog 7 a N4

TAALOYPA @OV 1} TNV 000V UTTOAOYLOTI] HE XP1IoM ELSLKOV AOYLOHLKOD.

GHEGE
>
@
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TLKOLWVO £XOUV OLT)XOL TWV OTIO{WV TIG KUUATOHOPPES BAETETE KL O TL SLAPEPOLV;

APASTHPIOTHTA 4: H TaX0TNTA TOU XOU O OXEéOMN ME TO pEoO Bi1ddoong

Ttov Tiivaka Kataypa@ovTal oL TaUTNTES TOU X0V o€ Sla- Mioo 516500n¢ Tayomra

TaxUTnTa Kol XOPOKTNPIOTIKA TOU RXOU

@opa peca SLtddoong Tov. Le olx €i81n cwHATWY 0 1X0G Sia- Aépag 20 °C 343 m/s
Sidetou pe peyaivtepn TaxVINTO; Aép1o Ao 972 m/s
................................................................................................................ Y8pdpyvpog 1451 m/s
Nepd 1.593 m/s
................................................................................................................ ZHh0 3.700 m/s
................................................................................................................ Méppapo 3.810m/s
Towpévto 4.000 m/s
................................................................................................................ Si5epo 5570 m/s

B Toa nYnTKA KOPaTa elval Stapnkn unxavikd kopata. Zuvenws, otav Stadidovtal, dnulovpyoldvtal

TIVKVOUOTO KO OPALWUATA. ZTOV AEPA 1) LETAS00T TOU 1)XOU OUVOSEVETL PE PLETABOAES TNG TTiEOTG.

Ta nynTikd kopata Stadidovtal T0o0 ota agpla 6O KAl OTA VYPA KAl 0Ta oTePed. Ae SladiSovtat

0TO KeVO, ylati §ev vTTApYEL Unyaviko péco StdSoomng.

M nyntwkr Tyn (1. TOUTAVOo), KabBws TAAXVTOVETAL CAANAETISPA [E TA YELITOVIKA UOpLO TOV

péoov (T.x. aépa) Kot TTPOoKAAEL TNV TaAGvTwon Tous. H evépyela g myNg HETAQEPETAL UE LOPPT|

Sl KWV KUUETWV 6ToV YOpw XwPo. Ta KOPATa IOV @TAVOUV o€ évav §£KTN TipokaAoUv T 86vnom

Tov.

Toa nxnTKd KOpata xapaktnpifovtal amod ta peyédn ovyvotnta (f), pnkog kdpatog (A) kat TAATOG

(A). To mAdatog (A) oxetileTat pe To TTOCO LGXVPOS Elval 0 XOG.

To prxog kOpatog (A) evog nynTikoy KOPATOG elval 1 amdoTact HETAE) 600 SLadoXIKWV TTUKVWUA-

TV (TTEPLOXWV HEYLOTNG TilEONG) 1] APALWUATWV (TtEPLOXWV EAdYLOTNG TiieomnG). H ouyvoTnTa KaL TO

UNKOG KOUATOG CUVEEOVTAL E TNV TAXVTNTA SLAS00NG HECW TNG YVWOTHG £El0WONG TNG KUHATIKNG:
v=Af

H toydtta tov nymtikov kopatog efaptatal amd to péco Stddoons tov. Ta nymtikd kOpata Stadi-

SovTtal TaYVTEPA OTA OTEPEQ, E HIKPOTEPT] ToXVTNTA OTA UYPA KAL HE AKOUN WKPOTEPT TaxVLTNTA

oTA AépLa.
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‘Hyog: HxnTIk& KOpaTa Kal Ta XapaKTNPIOTIKA TOUG

L o
Py&

Awmacwmv

To Samaocwv amotelel Bacikd epyalelo k&Be povoikov. Eival éva petadiikd epyaieio,
ouvNBwe amod xaivBa, ov £xeL ™ pop@1 Y. MeTA amo amodToUn KoL GUVTOUN KPoUoT| Tia-
PAYELTXO O€ VOV CUYKEKPLUEVO oTaBePO TOVo. Ta o cuVNBLoPEVH SLATTAC WV TTAPAYOUV

TOVO TIOU avTloToEl 0N vOTa Ax Twv 440 Hz. Me T BonBeld Tov, 0 HOUGIKOG UTTopEl va

KoupSioel Eva HoVOLKO Opyavo, evw 0 SLevBLVTHS opxNoTPAS PTtopEl va Swael Tov TGvo )

ota 6pyava ¢ opynotpas. To Stamacwv e@evpébnke to 1711 amd tov Bpetavd povoikd
John Shore. Zrjpepa avti yia Stamacwv pmopel va xpnoomomBolv e@apuoyég Eumvmv {

KLU TOV TNAEQOVWOV.

Xpowa

XpoLd lval TO UTIOKELHEVIKO YOUPAKTIPLOTIKO TOU X0V TIOU HAG ETLTPETIEL VX TOV SLAKPIVOUUE ATtO GA-
Aoug 1xovg Slag évtaong kat cuxvotntag. ‘Onwg Siepguvnoate otn SpactnploTnTA 2, | VOTA A IOV
TPAYEL Eva TILAVO Kal px KIBApA aKoUYETAL KAl ATEIKOVITETAL 08 Evay TAALOYP&@O Sla@opeTikd. Ot
HKPEG SLaPOPEG 0TOVG NYXOUG TTIOU aKOVYOVTAL KAl aTelkovifovtal pe ™ Bonbela evog maApuoypa@ouv
SLapop@ VoLV TN XPOoLa TG vOTaS Tou KaBe opydvou. H xpold elval xapakTnploTikd yvwmpLopa g pw-

VNG TwV avBp®OTIWV Kat 0 Adyog Ttou Eexwpilouv oL pwVES TOVG.

&

H @wv1| evdg tevopou 1 piag upwvou pmopel va otaoeL £va ot pL.
Na meprypaete amd oV TPOEPXETAL KAL TWG LETAPEPETAL 1) EVEP-

YElx Tov oTddeL TO TOTHPL.

*k n Me 1o Eéomaopa pag Katatyibag BAETOUIE AOTPATIEG KL META ATTO
5 s akoVLe TOV 1X0 TG BpOVTNS.
a) Mmopeite va utodoyioete TOoO améyel n katatyiSa amnd e6dg;
B) Av peta amd 10 min 1 xpovikr Slax@opd LeETAEL aoTpaTmg Kot Bpo-
vTNS pewwbel ota 4 s, mOoo ypriyopa kKwveital n katatyido;
OewpnioTe OTL TO WS YIVETAL AVTIANTITO dueca pe TtV Evapén tov

(PULVOUEVOU KaL 1) TOXVTNTA TOV X0V aTov aépa elvat340 m /s.

Epdymon - Epwton -
Apaoctnpétta Apaoctnpémra
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. B Eidn NXwv Kail Evraocn RXou

NEEEIG-KAELELA: LTIEPNXOL, UTIONXOL, VTEGLUTIEA, AKOT], AKOUOYPALUA, NYXNTIKY LOAVVOT

e XV ekova 1 BAemovpe pla o@upixtpa yio okvAovg. I'ati, 6tav opupifovpe pe avtn, Sev akolue
Kavévav 1o o€ avtiBeon pe Toug okvAoUG;
o Tlwg emkovwVoLV LETAED TOUG OL PAANLVES; (EtkOVa 2)

e XV ewkova 3 yivetal EAeyxog pe nxopeTpnon. [lwg ovoudletal kol Tt LETPA TO OPYAVO LETPNOTG;
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‘Hyog: HxnTikd kUpaTa Kal Ta XapakTnpIoTIKA TOUG

APASTHPIOTHTA 1: ZXé0n OUXVOTNTAG KOl AVTIANWNS TOU RXOU
Avoite v mpooopolwon «ZuxvOTNTES.

ETAEETe TIG CUXVOTNTEG TTOU AVAYPAQOVTAL GTOV TIAPAKATW TILVOKA KAL CUUTIANPWOTE TOV.

GOG
>
@

" o " " ) TuxvoTnTEG
AKOUYETAI TO NXNTIKO KUUQ; Mg akoUyeTal 0 NXOG;

Euxverna (Hz) (NAI / OXI) (T1.X. 0€UC, apBAUC)

10
200
1.000
10.000
14.000
17.000
21.000

T'ivovtal avtiAnmrtol 6AoL oL oy

APASTHPIOTHTA 2: 'EvTaon Tou nxou

A&loTomote €va VTEGIUTIEAOUETPO 1] EVOAAAKTIKA KATOW avTi-
OTOLXT EQUPOYT] OTO KLVNTO 1] GTOV UTIOAOYLOTH] GUS TIOV TIPOGO-
LOLWVEL VA VTECLUTIEAOUETPO.

MAjote apyikd XaUNAGQVA Kal LETA aUENoTE TNV EVTAOT TNG
OWVNG 0ag.

dpovtiote va elote o€ Evav xwpo xwpis BopUoug. Me n Bonbela
TOU VTEAIUTIEAOUETPOV KATAYPAYTE TIG UETPNOELS TNG EVTAONG

™G PWVIG 00,

WiBupogs ..o dB
XoapuUNAO@WYN OUALN e dB
Avvath OpAL e dB
KpQauyeg c.oveeneene dB

I'a v mpootacia g dnpociag vyeiag Exouv BeoTioTEl OpLa eTLTPETOLEVOV BOPULOV 0TI AOTIKES TIEPLOYES
£w¢ 55 dB katd Ti§ epydoipes wpes kat £wg 45 dB TIg wpeg Ko ¢ nouxiag. ZOUEWVA LE TIG LETPNOELS OAG, TIWG

TIPETIEL VAL CUUTIEPLPEPOUAOTE KATA TN SLAPKELX TWV WPWV KON G NouXiag;


https://ebooksdl.cti.gr/view?item=20.500.14040/3961

B Toa 6pyava Tou avBpmTOU UE Ta 0TIola TP dryovTaL oL )Xol Elvat o

Adpuyyag (LE TIS PwVNTIKES X0pSEG) Kat To oTOUA (To TEAEUTAIO
TaieL kat Tov poAo Tou avtnyeiov), TTov evicyveL Tov 1ixo. To dp-
Yavo e To 0To{0 avTIAAUBAVOHACTE Ta NYNTIKA KUpOTA EivaL TO
avti. H aloBnon mov evepyomoteital eivar n akor). Ta éupla ovta
a€LoTtoLovV T OPYAVX TNG AKOT|G YLX VA ETILKOLVWVOVV, VX EVTOTIL-
oV TN TPOPT] TOUG KaL VA TIPOELSOTIOLOVVTAL YLK TOUG KIVEUVOUG,.
Ta yMTikd KOpaTa IOV UTOPOLV Va Yivouv aleOntd amod to avopw-
VO QUTL (KOVOTIKO (PAGHA TOU avBp®TOV) 0VoUG{ovVTaL KOUGTOL
nxot To akovoTikd pacua Tov avBpwtov kupaivetal amd 20 Hz éwg

20.000 Hz. Ze peyaditepeg nAkies To avwtePO OpLo pewwvetal (Tx.

Gapuyyikr
apuydoAq

MNaAativi
apuydaAn

Mwoaikn
apuydaAn

[

Eidn nxwv ka1 évracn nxou

ota 15.000 Hz). Ta nyntikd kopata pe ouyvotnta pikpotepn twv 20 Hz ovopddovtat vrtomyot (0,1 Hz

£w¢ 20 Hz). Hyntkd kpata pe ocuxvommtes peyadvtepes twv 20.000 Hz Aéyovtat umtépnyoL

B Kabwg Stadidetal o o, peta@épetal evépyela. ‘Evtaon tov 1yov eivatn evépyela ov SiEpxeTal o

xpoévo 1 s amd pa em@dvela ion pe 1 m? n omola sival k&Oet ot S1evBuvon Stddoong Tov Nyov. H

£VTaom TOU X0V EEAPTATAL ATIO TO TETPAYWVO TOV TTAATOUS (A) Tou nynTikov kOpatos. H évtaon tou

NXOVU LELWVETAL LLE TNV ATTOGTACT).

B T v extiunon ¢ mocoTNTAG TNG NXNTIKNG

EVEPYELAG IOV (PTAVEL GTO QAUTL HOG OE CUYKEKPLUE-

VO XpOvVo a&loTioloUe TV évvola «otabun évta- Auvarog
Méoog
ong Nxov». Movada TG 6TdO NG £vtaomg Tov xov o
elvar to 1 dB. YmoAoyiCetar 6tL 1 otdBun évtaong 0 20 30 40 50 60 70 80 90 100 10 120 130 140

I‘Ipom)\sr
movo

} MoAU Suvarog

TOU MX0V pewwveTaL Katd 6 dB yla kabe SimAaoia-

opd ™G amdéotaons amd v TyH. AnAadt, av évag akpoatig oTékeTal o€ amdéotaon 1 m amd nynte-

KN Ty1 Kot petakvnOei ota 2 m, ToTE N €vtacn Tov Nxov Tov Ba akovel B pelwbel kata 6 dB.

»e
Pyh
Ytov SumAavo Tivako Ko- dB Mnyn Rxou
Taypbpovtar ot otdBueg | 120 | ‘Opto movov. Le amdotaon 50 m amb agpomAGVO TIOL ATIOYELWVETAL
NXoV avAaAoya pE TO TEPL- 110_| Pok ouvavhia
) , , 100 | ®@6puBog tpévou
Sebioy Gius sl Hpllsie 90 Aettovpyia pnyavnuatwv Bopmyaviwov
TAL VG AKPOUTHSG. 80 | Kuktogopuaxd kivnon
70 [ToAvoUYVHOTO KATAG T
60 | Kavovik opdia
50 06puPog epBAAAOVTOG TTOANG 1) GTILTIOV
40 | 'Hyog Yruyeiov
30 | Efoxn
20 YiBupog
10 Opolopa UAAWY
0 Katw @Al akorg
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‘Hyog: HxnTikd kUpaTa Kal Ta XapakTnpIoTIKA TOUG

To akovoTé @aopa SLaPopwv EuPLwv OVTwv
To €0pog GUXVOTNTWV TOV YivovTal avTIANTITEG elval Sla@opeTikd ae K&Be £uflo ov, TIPOCAPHOCTUEVO

OTIG AVAYKES TOU, OTIWG PAIVETAL GTOV TIAPAKATW THVAKA.

MikpoTepn MeyaAUTepn
avTIANTITA oUXVOTNTA AvTIANTITH oUXVOTNTA

AvBpwog '@'.. 20 Hz 20.000 Hz

Tk0Aog 15 Hz 50.000 Hz

Tata 60 Hz 65.000 Hz

Movtixt ﬂ\ 1.000 Hz 70.000 Hz
Nuxtepida & 100 Hz 120.000 Hz
AgA@ivt 150 Hz 150.000 Hz

'Evtacn 1xov

H évtaon fxov oxetiletal Le TO TAGTOG TG TAAGVTWONG TWV HOPiwV TOU HECOU

ue to omolo Stadidetat o Nx06. EWSIKA yia Tov agpa, oxeTileTal He TIG HETAPBOAES

™¢ mieons. 'Evag nxog pe otadun evtaong 20 dB oe oxéomn pe évavriyo 10 dB éxet - L. I 4
10 (10') @opés peyadltepn évtaom, eve évag 1xos 30 dB ot oxéomn pe évav fxo ‘H&
10 dB éxet 100 (10%) @opég peyadltepn évtaon. H pétpnon g évtaong tov rl o —
MNXOV YIVETAL PE PLETPNTH GTAOUNG 1]X0V, TTOV OVOUAIETAL VTECLUTIEAOUETPO.

Toviké Vrog

To Tovik6 VoG 1}  0EVTNTA TOV YOV GXETI(ETAL UE T GUXVOTNTA TOU. XTI LOVOLKEG VOTEG TO TOVIKO
UPog elval 1 ouxvOTNTA IOV avTIoTOLXEL 0T vOTa. ['la Tapadetypa, To Toviko VoG TG vOTAG Ad VOGS

Swmoaowv eivat ota 440 Hz.

Akovoypappa

AUDIOGRAM

To axkovdypappa elval pa lWTplky eE£Taon amd WTOPVOAAPUYYOAGYO, GTNV

OTIO(AL EKTIHATAL 1] IKAVATNTA €VOG aaBevn] v avTIAUBAVETAL KATIOLOUG 1IX0UG

SLa@EOpwWV oUXVOTHTWYV. £TO AKOUOYPOUUX ATTOTUTIWVETAL 1] EAGXLOTT €VTaoT

£VOG X0V GUYKEKPLUEVNG GUXVOTNTOG TIOU avTIAAUBAVETAL KATOLOG.

Yronyot

OLuTmdényot umopovy va TtapaxBovVv Ao QUOLKAE @ALVOUEVA, OTIWG OL CELGHOL, TA NP AICTELR, OL XLOVOGTL-
Ba&deg, To omAcIHo TwV TTaydBouvwy, oL acTPaTEG K.&. Ot uTTdn)xoL uTTopovV £TionG va TtapayBovv Kot
amod avOpwTIVeEG SPaoTNPLOTNTES, OTIWG OL UNXAVESG KAl 0L avePOYEVVITPLEG. KaBwg oL utonyxol katd
S1&ddoom Toug aToPPOP®VTAL TTOAU Alyo attd Tnv VAN, Tagldevouv o€ peydAes amooTdoels. Ot AAQLVES
ETILKOLVWVOLV LLE UTIOTXOVUG cuxvoTnTag Ttepimov 15 Hz, Tou @Tavouv o€ amooTAoels XIAGSwV XIALOpE-
Tpwv. Emedn 6pws oL unxaveg Twv mAoIwV TTHpAYouV Kal aUTEG VTIONXO0VG, STLLOVPYELTAL X TIKT HO-
Avvor, TTov eumodilel TNV EMKOWWVIX TWV BAAACOIWY KNTWV KAl TTBavov elvat kat autog evag mapdyo-

VTAGS YlX TN HElWON TOV TANBUGHOV TWV EAAXLV®V.



Eidn nxwv ka1 évracn nxou

&

** Avapeoa og 8Y0 xwpLd Tov ameyxovy amodotacn 10 km Bpioketal éva Aatopeio. ‘Evag 1xog amo ékpnén
0TO AXTOUEI0 AKOVYETAL OTO TILO PAKPWVO xwplo (B), pe évtaon kata 12 dB pikpotepn amd auti O

akovyeTal 0to Xwplod (A). IIéoo améxel KaBe xwpLod Ao To AaTouE(o;

Epwton - Epaymon -
Apactnpémra Apaoctnprétta

o~

Ta nxnTikd KOpata eivat Stoapnkn unyoavikd kopata. lipokadoUvtal amd pa nynTikn Tyn kot Stadido-
vTaL o€ 6Aa ta péoa (oTeped, vypQ, aépla). Ae Stadidovtal Opws oto kevo. H taydntd Toug elval peya-
AUTepn o€ TukVOTEPA péoa. TivovTal avTIAnTtd amd tov avBpwTo Ue To 6pyavo g akong. Toéco ot
VTONXOL, TIOV Elval KOUATA HE TTOAD XOUNAEG GUYXVOTNTESG, OGO KAl OL VTIEPTXOL, TIOV €Ival KUUATA [E
oAU VYMAEG cUXVOTNTES, 8€ YivovTat avTiAnTiTol amd Tov dvBpwTo. To akovaTikd @acpa eivat Stapo-

peTkd yla ta Sid@opa {wa. Movada atddung tou 1you ival to db.

HynTiké KUpoTa

{ AlapAkn pnxavika kopata ]

O¢ yivovTal avTIAnTITd O¢ yivovTal avTIANTITa
Aoyw X0l TTou Aoyw
TTOAU PIKPAG CUXVOTNTOG yivovTal avTIAnTITOI MEYAANG ouxvoTnTag

|
{ AKOUOTIKO pAoua ]
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daivépeva Tou RXoU

A€Eeig-kAe18La: avdxAaom, YOG, YW, avTHXNOoT

To Méyapo Mouowkng ABnvwv €xeL oxe-
Slaotel £ToL WoTe va vootnpilel peydia
HOUGLKA €pYa KL 0 11X0G TIOU aKOUVE OL
Beatéc va eival e€alpeTikog. e auto ov-
vtelel n VTTAPEN KWV TOV TETAOUATWY, HE
™ BonBela Twv omolwv aAraleLn Stapdp-
@won ™G albBovoag Kat Twv Bewpeiwy

KoL QUEOLELWOVETAL O XMPOG TNG GKNVIG.

e XeTLBonban peTakivion TwV KVNTOV TETACUATWY 6T0 Méyapo Mouoikr|g;

b

APASTHPIOTHTA: AVAKAQOT KUMOTOG

Oa xpelaoteite V0 TAAGTIKOVG 1) XAPTIVOUG CWANVES, X GTIATIVY| ETIETTESN TLPAVELQ, £va AeUKO YapTi Kot Eva

, , MA@
UNXOVIKO pOAOL.

Txebldote pa Tuxaia ywvia oto xaptove Tomobetiote Toug U0 KUAIVEPOUG KATA UNKOG TWV TTAEUP®V TNG
YWVIOG Kot TN OTIATIVI ETLPAVELX KAOETA 0TO XAPTOVL, GTNV KOPLET] TNS YwViag. MTpootd amd Tov évay KOAW-
8po ToT0OETNOTE TO POADL KAL GTOV AAAO BAATE TO QUTI 0AG, OTIWG PalvETAL 0TO oXN . [TeploTpePTe KATAAAN-

A TN OTIATIVY] ETLPAVELX YOPW ATIO TNV KABETN 6TO XAPTOVL, ) 0TOlX TIEPVA ATIO TNV KOPUP1] TNG YWwViag, HEXPL
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AvdkAaon

Vo KOUoTEL EVTOVOTEPX 0 1)X0G TOU poAoyLoV. Xapdte 6o XapTOVL TO (XVOG TNG OTIATIVI|G ETILPAVELAG KAL PEPTE
™V K&Be o€ auTo. Me quTO TOV TPATIO oXNUATI{oVTaL V0 YWVIES, 1] YwVid TIPOCTITWOTG KAL) YWVIA avAKAaoNG.

A~

Twvia TpécTTWOoNG (n) elvat 1 ywvia mov oxnpatifetal petadl g TOPELNG TOU TPOCTIITITOVTOG XN TLKOU
KUUOTOG KL TNG KADETNG 0TV EMPAVELR, EVED YwVia avakAaog (&) eivatn ywvia mov oxnuartiletal petad
NG TOPEIAG TOU AVAKAMUEVOL NYNTIKOU KUUATOG KL TNG KABETNG aTNy emi@avela. Me tn Bonbela popoyvw-

poviou va ouykpivete TIg 600 ywvieg Kot va ypaWeTe Tn HETAEY TOUG OXEOT).

B Ka&Benymtiko kopa Stadidetal evbUypappa pe otabepn TaxvtnTa o€

£Val OLLOYEVEG LECO, EKTOG OV OTNV TIOPEIX TOV CUVAVTIOEL £Vl EUTIO- ”"°;’u"p‘;“°”

S10. ToTe TO KOpA ouveYilel TNV TTopEia TOV 6TO APXLKO HEGo SLddo- | | | | |

onG akoAovOwvVTAG SLa@opeTikn katevBLVoT. To PALVOUEVO OVOUA- HEER ﬁA

Cetal avakAaon. H cuxvdtnta Tov avakAdUeVoU KOPaTog eival iSta R

L€ QUTI| TOV TIPOCTITITOVTOG,. ’ :: z
B Hywvia mov oxnuatilel To TpooTimTov KON PE TV KABeTn ot Sta- S % ;j

XWPLOTIKT ETLPAVELA (EUTIOS10) AEYETAL YWVIA TIPOOTITWONG (;r) —f— s

H ywvia mov oynpatifel To avakAOUEVO KUPQ HE TNV KABeTH 01T
SLaxwpLoTIKN eMLPAvELX (EpTtOS10) AéyeTal ywvia avakAaong (&)

H ywvia mpdomtwong eivatl ion pe ) ywvia avakAaong:
T=q

B O avBpwmog pmopel va Stakpivel Vo (§loug petad ToUg 11X0VG, EQO-
00V PTACOVV GTO AUTI TOU HE XPOVIKY Slaopd TovAdylotov 0,1 s. Av
UETA oo avakAaon ot §Vo (Stotnxot (0 apyLKOg KoL 0 AVAKAWEVOG)
(@TAOOVV 0TO aUTL pe Slaopa peyadvtepn amd 0,1 s, B akovoToOVV
w¢ EeywploTol.

Av pwvagouvpe pmpoota amd éva epmddio ov BpilokeTal o€ amdoTa-

omn peyaAlTepn amd 17 m amd RS, o NYX0G KIVOUUEVOG HE TaXVUTHTA
340 m /s B avaxkAaotel 6To eumoSlo kat B emoTpéPel Tpog epds (tnv Tnyn), €xovrag Stavioel
amdotaon HEyaAUTEPT Twv 34 m o€ xpovo peyadltepo amd 0,1 s. Apa to avti Ba Stakpivel Tov ava-
KADUEVO X0 WG SLa@opeTikd attd Tov apytkd. To @awvdpevo Aéyetanyx (1) avtidlaiog) koL Tapatn-
peital oe @apdyyla, peyaies adeleg aibovoeg KTA. Av 1 amootaon eivat pikpdtepn amd 17 m, ot Svo
nxot 8ev Eexwpilouvv. TOHTE oL XOL GUYXEOVTAL KAL TO ATIOTEAEOUA TOUG akoVyeTaL TiLo Badv. To @at-
vOuevo auTd ovopdletat aveixnon. O xpdvog Tov XpeldleTal WOTE 0 YOG LETA TNV EKTIOUT TOU VA
emoTpEPEL 6To onpeio 6Tov BplokeTal n TNy TOL AoV avakAaoTel PTopel va xprnopomomOel yia

TOV TIPOGSLOPLOO TNG ATTOCTACTG AVAUETK GTNV TINYN KL TOV AVUKAXGTIPA.
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Tovap

Ta vmoBpUxla, UNV €XOVTAS 0pPATOTNTA KATW
aTd To VeEPO, XPNOLUOTIOOVV ESIKA pyava, T
o6vap, TOU EKTEUTTOVY NYNTIKE KOpata. ‘OTwg
T SeEA@ivia a&loToloUv TIG AVAKAACELS TWV UTIE-
PNXWV IOV EKTEUTIOVV VLU VO avTIAQpUBAvVoVTAL
70 TtePLBEAAOV TOUG Kol T BV epTTOSLA, €TOL
Kol Ta VTTORPUYLA EKTIEUTIOVV TIXOUG KL GT| GU-

VEXELX SEXOVTAL TIG AVAKARCELG TOUG OE EPTTOSIX

Tov pmopel va vdpyovv péoa ato vepd. H xpo-
VIKT] KaBUGTEPNOT) TOU AVAKAMUEVOU OE OX£0T] UE TO EKTIEUTIOUEVO KOO 08N YEl 6TOV UTIOAOYLOUO TNG

B€om¢ Tou epumodiov.

H avakAaon NmTtikoV KUPHATOC w¢ EPYAAELO EVTOTLGNOV TPOPNG
[MoAAG {wa xpnopomoloVv we HEcO TAONYNONG TV aviyvevon
avakAwpevwy fxwv. Ta Tapaderypa, ot vuxtepibeg kot GAA ST~ N

{oa ylx v avadliTnon g TPoE1i§ TOUS £X0UV KATAAANAX Op- k \ Q&
YOVQ TTOU EKTIEUTIOVV 11X0VG KL GTT CUVEXELX SEXOVTAL TIG ava-
KkAdoels Toug o€ eumddia. ‘Eto, avtidapBdvovtal ) 0éom, to

Heyebog kat v TayTNTA TOL BNPAUATOS TOUG.

&

‘Evat QALEUTIKO OKAPOG XPTCLHOTIOLWVTAS 0OVAp SEXETAL AVAKAXOT AT KOTadL Yaplwv. Av 1o KOpa
ETOTPEPEL 0TO OKAPOG 1 s PETE TNV EKTOUTIN TOV, o€ TIOoN andotact Bpioketal To KOTadL Twv Pa-

pLOV; OewpnoTe OTLN ToYVTNTA TOV 11X0V 6TO veEPO eivatv=1.600m /s.

Epoon - Epoon -
ApaotnplotnTa ApaotnplotnTa
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AéEeig-kA£18Ld: 8LabAaom

e H povuoikn atmod Tov Xpo Hag cuvavAiiog akovyetat To Bpadu o€ HEYAAT ATTOOTAG, TAPOTL TTOPEU-
BaAAovtat epmddia. Tiati cupPaivel avtod; (etkova 1)
e T oo Adyo ta kOpata g BdAacoag aAAGouvv KatevBLVVOT Kol HKOG KUMATOG dTavV TANGLA-

Covv ota afadn; (sewova 2)

APASTHPIOTHTA: AIGBAOGON TOU XOU OTOV aépa

I'vwpifovtag amo melpapatikd Sedopéva dTL 1 TayUTNTA TOU X0V OE
-20°C |
Beppokpacia 0 °C elvat 331 m/s kat av§dvetal mepinmov Kata 6 m/s m/s
o6tav 1 Beppokpacia Tou mepLdAiovtog aviavetat katd 10 °C, ov- -10°C | e m/s
UTIAT|PWOTE TOV SITAAVO THiVAKQ, TTOU GUVSEEL TNV TaXVTNTA TOU X0V 0°C 331m/s
otov aépa pe ) Beppokpacio tov mepLBdAiovog.
10°C | e m/s
20°C 343m/s
30°C | m/s
40°C | e m/s
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Mapatnprote Ti§ elk6ves 1 kat 2 TTou SEXVOUV TNV TOPELX TOV 1OV GE SLAPOPETIKA CTPWUATA AEPA.

KpUoG aépag Ekoéva 1
’LZZ W (
(T/// 0“& N
Beppog aépag
Bepuds aépag Eikoéva 2
m K ( ( ( ( (
AL 0N

KpUOoG aépag

[Towx Staopomoinon mapatnpeite avapeoa otig SV0 lkOVES, 1) ool 061yl € SLAPOPETIKA ATOTEAECUATA;

To GUYKEKPLUEVO PALVOUEVO OAAAYNG TTOPELAG TOU NYMTIKOU KUpatog Aéyetal StaBAaon. [Tov o@eideTal, Katd

TN YVOUN 006, TO QAVOUEVO QU TO;

Iy ekova 1 amotumwvetal 1 LeTdBacT Tou YoV amo oTpwpata Beppol agpa o oTpwpata Puypol agpa.
MeyeBUvovTag TOV XWPO, ATOTUTIWVETAL 1] TTIOPEIX TOU NYNTIKOV KUUATOG KATA TN HETAPBACT TOU atd TO £Va
oTpWHA 6T0 GAX0. To kKUpa, Stepxdpevo amd o Beppudtepo otpwua (Léco 1) oto Puxpdtepo atpwpa (LEco 2),
StabAdatal, aAAddlovtag StevBuvon Sitddoong.

Na evtomioete otnVv ekova 1 ) ywvia tov oxnuatiletal petad g StevbBuveong Tov KOPATOG 0TO HECO 2 Kol
™G KADETNG aTN SLOXWPLOTIKT ETLPAVELX TwV S0 pé€owV (Ywvia StdBAaong 8], KaBwGs KaL TN ywvia TpooTTw-

ong 7. Towat efvat peyaAVTepn;

ZOU@WVA LE TOV TIPONYOUUEVO TIVAKX, GE TOl0 HECO SLAdoomng lval LEyaAUTEPN 1 TAXVTNTA TOU X0V, GTO

otpwpa BepprdTeEPOL aépa 1) 6TO GTPWHA PUXPOTEPOU AEPQ;

Na emiBeBatwoete To oupumépacpd oag, emavaiapfdvovtag tn Stadikacia ya tnv etkova 2.




Ai1d6Aaon

B 'Otav nnTiko KOpa SIEPYETAL ATIO VA HECO O€ £va GAAO,
Sta@Aatar, SnAadny aArdletn TayOTnTd Tov Kot katd ov-

vémela 1 Topeia Tov. H ouyvatnta touv StabAwpevov ko-

Hatog eivat (dla e au T TOL TPOCTIITTOVTOG.

MpooTritTov
KOpa

H ywvia ov oxnuatilet To StabAwpevo kKOpa Pe v K&-

e 0N SLAXWPLOTIKN EMPAVELX TWV §V0 HECWV Aye-

GON
B ove

TaL ywvia StdBAaong. ,
‘Otav katd ™ peTdfBaon tov KOHATog amd éva Héco o€
AAAO M TAXVUTNTA TOV PELDVETAL, 1] YwVia StabBAaong (3)
elval HkpOTEPT AT T YWVIK TPOGTITWONG (;c), v OTav
1N TaxVTNTA TOV KUUATOS auEdveTal, 1 Ywvia StaBAaong
(3) elval peyadtepn amod ) ywvia TpOCTTWONG (;E)

H 81abAaon mapampeital og 6Aa T pUNXAVIK& KOPATA.
It SimAav ekéva ta kOpata aAA&douvv Katevbuvon
AOYw S1aBAaong Tov o@elAeTal otn pelwon Tov Baboug

™G 0dAacoag KAl CUVETIWG 0T Helwon TG TayxVTNTAS

TOVG.
B T tov 1o yvwpilovpe 0TL 1 TaxVTNTA TOL €€apTdTaL OO TN BEPUOKPACIO TOV AEPA GTOV OTOLO
Swadidetal ‘Otav nymtikd kOpa Stadidetal Stadoxikd o oTpwHATA SLAPOPETIKNG Beppokpaaciag,

TaVEL va KWVelTal evBUYpappa, aAAG VEICTATAL CUVEXEIG EKTPOTIEG KAL KIVEITAL KAUTTVAGYPALUAL.

AlaOAaom TOL X0V 6TOV aépa

Katd tn Stdpkela g nUEPAS 0 a€PAg KOVTA OTNV ETLPQ-

vela g I'ng elvat Beppdtepog amd Tov aépa og vPmAoTe-

, , , ; , KpuUog aépag
pa otpwpata. O NXog Kveltal ypnyopotepa 6Tov (€0TO ~
aépa. 'Etol aAAdlel mopeia Siepyopevos amd Stadoyika Ry %
oTpwpata Stu@opeTikng Beppoxpaciag, StabAdTaL KAt

. O akKpoaTig aKoUel
ZeoTOG 0€PAg 10 adUvaro Kal
SidxuTo Tov X0

amopakpUveTal amd To €8agog. Kata cuvémela Sev pumo-

POUUE VO aKOVGOUE KaBapd Toug 1xous ot Stapkela

G NUEPQAS.
Kata ) Stapkela g vixTag o aépag o elval To Kovtd

ZeaToG agpag

otV emupavela g I'ng etvat Yuxpodtepos. O 1xog Sia-
BAdTal kAl TTopelot TV NYNTIKOV KULATWY KAUTTUAWDVEL :

P0G T0 £80oG. 'EToL 0 akpoati§ akoVEL TOV 1)0 TILO Ka- § \

Bapd xatd T Sidpkela ¢ voxtas a mapdadetypa, 1

>
OVOLKT a0 oVVAVALEC akoVyeTaL TO Bpadv og peYdA 0 akpoarrig akovz!
W l 5 Y Bp Heyam KpuUog aépag o duvard kai
KoBapd Tov X0

aTOOTACY, TAPOTL OUXVA UeCOAABOVV TOAUKATOLKIES

YUPW ATIO TOV XWPO TWV GUVAVALDV.
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ALd8001 TOV X0V GTOVG WKEAVOVG

H Beppokpacio Tov vepol Twv wkeavmv eivat pikpdtepn 6co Babutepa ™ peTpdpe. Av Evag 1X0G £XEL
TNYT] 0TO E0WTEPLKO TNG BAANGOQAG, TT.X. TOV EKTEUTIEL Pt AAdLva, 1) SLdS0oo1| Tou Sev eivat evbela ypap-
U 0AAQ KaUTIUAT IOV GTPEPEL TTPOG T KATw. Katd cuvémela o xog Ta&ldeVel o€ PEYHAEG ATTOCTAOELS

KO UTTOPEL va aKOVOTEL ATtd AAAEG PAAALVEG TIOV BploKovTal TTOAAG XIALOUETPA HAKPLA.

&

ATIOTUTIOGTE GTOV EVVOLOAOYLKO XAPTN TA PAVOUEVX TNG AVAKAXOTG KAl TNG SLABAaomng VoG KOHATOG.

O nxog, av kai diadideTal euBUypauua,
aAA@gel Tn S1elBuvon 8IAB0CNAG TOU av CUVAVTAOE! £va:

!

pNxaviké péoco

To KOpa ETMIOTPEPEI
OTO APXIKO PHETO

To KUpa ouveyidel
o710 OeUTEPO PETO

Epwton - Epamon -
ApaotnplotnTa ApaotnplotnTa
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6'3V Amroppopnon

A€Eeic-KA£181A: amoppOPN O™

e IV ekéva 1 @aivetal To eowTepkd amd Eva padlo@wvikod otovvtio. Fati ol Tolyol Tov égouv emev-

SuBel pe autd To VAKO; TLamoteAéopata Ba eiyape av OAEG oL EMLPAVELEG TV AE(EG KOl OTIATIVEG;

o Tt 0TIG BEATPIKES KL KIVIILATOYPAPLKES aiBOVOEG 0L ETEVOVOELS TV KABIOUATWY KAL OL KOUP-
Tiveg etvar amod BeroVdo; (etkdva 2)

e Y& &va XLOVIOHEVO TOTIO OAa poldlovv Lo Nouya (ewova 3). Autd cupBaivel povo emeldn Sev k-

KAo@opoUv TIoAAOL GvBpwToL;

S

APASTHPIOTHTA 1: KdTrola UAIKG atToppo@ouUV ToV X0

®

TomoBetoTE P TyM xov (Tr.x. EuTIVNTHPL, Kynto) TTavw oto Bpavio. Eva maidi kAgivel pe to x€pL Tov To éva
auTi Tou kat akovutd To GAAo avti Tov oto Bpavio. Akovyetal Suvatd o Xog;

TN GLVEXEL, KATW ATTO TNV N1 TOU 10V, TTdvw oto Bpavio, B&lovpe apke) TocoOTTA Ao BapBake 1| xap-
Tl kovlivag kat emavaAappdvovpe To melpapa. AkoUyetal To (5o Suvatd o 11xog;

Aokludote va TtapepBarete petagV Bpaviov kal NyMTKNG TNYNGS Sta@opa VAIKA (OTwg PeALOA, XOPTOTETTE-
Te6) KoL eEAéyEte av akovyeTal o xoG. TL ovpmepdopata ByAlete yio To VAKA G TTPOG TNV LKAVOTNTA amoppod-
(pnong Tov 1xov;
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B Y& kaBe avdKAaoT TOU Y0V 1) EVEPYELX TOU HELWVETAL KABWDG HEPOG TNG LETAPEPETAL OTNV AVAKAW-
LLEVT] ETTLPAVELA. AV 0 11X0G UTIOOTEL TTOAAQTIAEG avaKAACELS, pTopel va amoofeatel, SnAadn va amop-
po@NOel TOAY peydro PéPOG TG EVEPYELAG TOU (LETAROPPWVETAL OE BEPULKN EVEPYELX). AVAAOYQ [E
T™n @VoM ToL euTodiov OV CUVAVTA 0 )X0G, 1 aTTePPO@PN oM TokiAAeL K&Trola vAKE OTtwg To BeAov-
80 pmopolv va amoppo@oovVV HEYAAO TTOGO THG NYNTIKNG evépyelas. ' autd o€ aibovoeg ocuvav-
ALV, Kvnuatoypa@wy, StadéEewv KTA. oL Tolxot kat Ta kKabiopata £xovv emevéubel pe Bedovdo. To

(810 cupBaivel KAl LE PO XLOVIOHEVT ETTLOAVELQ.

&

Zag {ntovv va emevdioeTe éva SwudTLo, yia va @TLdEeTe éva oToUvTio NYoypaenong. [Mow amd ta ma-

PAKATW VAIKG Ba eTIAEEETE KaL YT

T, ykopé xapti, yoooavida, BeroiSivo Vpacpa, poplocavida (vofomav)

Kd&Be kbpa, 6w kat o X0, Kiveltat evBlypapua pe otabepn taxvtnta. Otav cuvavtioel éva Slago-
peTikd péoo SLadoang, eite Ba avakAaotel emoTpEPOVTAG 0TO ApXLKO HEGO eite Ba StaBAaotel ouveyi-
{ovTaG 0TO VEO HEGO PE SLa@OPETIKY TaXVTNTA. Av 1 TaxUTNTA& Tou pewwBel, 1 ywvia StdbAaong eivat
HkpOTEPT Ao TN Ywvia TpéoTTtwong. Katd v avdkAaon tou 1xou mapatnpolvTol To QAVOUEVX
™G NXOU§ KAl TNG avTXNong. AToppoO@NoT TOL KUUATOG amd éva HECO £XOVUE OTAV GUUBOVY TIOAAQ-

TIAEG AVOKAGOELG 0TO HECO PE OTASLOKY HEIWOT) TNG EVEPYELAG TOU KUUATOG.

[ Kupartika gaivopeva ]

\

AMNayr| TTopeiag AAAayr) TTopeiag )
o710 510 o€ SlagopeTikg  AIOBOXIKES
oo B1GdooNg péoo diGdoong  AvaKkAdoeEig

Ai6BAaon Atroppopnon
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AECIAOYIO OpWYV

A8pavera: 1 18LOTNTA TNG VANG VX AVTIOTEKETAL GE
KaBe PETABOAN T™NG KLV TIKNG TG KATAGTAGTG.

ASpavewakt] pafa: ™y avayvwpilovpye pe tny
BLOTNTA TNG VA AVTIOTEKETAL OTN UETAPBOAN TNG
KLV TIKNG TNG KATAGTAOTG.

AvaxAaon: 6tav éva KOUX TIPOOTUTITEL OE [Ldt ETTL-
@aveLla, EMOTPEPEL 6TO (810 péco aArdlovtag To-
peia.

Avwon: 1 Katakopu@n SUvaun He @opa TPog Ta
Tvw oV aokeltal amod eva vypo o cwpa Tov Pu-
Biletat oTo vYpo.

AToppO@N 01 TOL NYOV: TO PAVOUEVO OTIOV PETE
aTO TOAAATIAEG AVAKAGGELG TOU X0V ATIOPPOPA-
TaL LEYGAO MEPOG TNG EVEPYELAG TOU HE ATIOTENE-
opa va amooBeoTtel.

Ao0Beveic aAANAeTIS paoELg: SUVEELS OTIG 0TIO(ES
o@eidovtal pawvopeva 0Twg 1 padlevépyela KaL
Suaomaon B.

Atpoc@aipixn) mison: 1 Tieon ™G atpdoPapag
o€ éva owpa, 1 oTrola Snpovpyeital amd to Bapog
Tou uTEpKeiEVoL aépa.

Bapouetpo: 6pyavo pETpnong g aTHoo@aLpl-
KN ¢ Tieong.

Bapog: 1 Baputiky SOvapn ov aockel n I'n ot éva
oWUA LE KATELOBLVVOT TIPOG TO KEVTPO NG,

Baputikég alAAnAemSpacelg: ot Suvapelg aAin-
Aemti§paong Tov ep@avifovtal avapeoa o PAleS.

Baputiki) pada: v avayvwpilovpe pe tnv 1816-
™mMTA ™G va ackel Baputiky SVvaun oe omoladn)-
TOTE GAAN pado.

AudOraon: 6Tav pnyaviko kopa SiEpxetal amd éva
unxavikd péco o€ éva GAro, aAdalel  TaxVLTNTA
TOU KL KOTA CUVETIELX 1] TIOPELX TOV.

Awpnkn Kopata: Ta Kopata ota omola 1 Siev-
Buvomn ™ kivnong (taddvtwong) Twv popiwv Tou
eAaoTikoV péoov elval TapdAAnAn pe ) Stevbuv-
o1 81adoomng Tov KUUATOG.

Avdotnpa Stadpopng: to cuvoAikod ufikog (amo-
otaon) g Sladpouns mov StavVEeL Eva oA KAt
™ petafaon Tov amd pa 0€omn o€ pLa GAAT.

Apdaon - avtiSpaon: ot Suvdauels ep@avifovrat
TAVTA KT VY.

Avvapeig and andoTao: oL SUVELELS IOV AoKOV-
vt PETad) cwUATwY Xwpils autd va épBouv ot
ETTOPN.

Avvapeig amd ema@n): ol SUVANEL IOV AOKOV-
vt LeTadh owpdtwy Tov épxovtal 1 Bpiokovrtal
O€ ETAQT.

AVvapn: 1) attia Tov popel va mpokaréosl Tapa-

HOPEWON M| HETABOAT TNG KIVITIKNG KATAGTOOTG
evHG oWUATOG.

AUVOMIKY] EVEPYELA: 1) EVEPYELX TIOU £XEL v
owpa Adyw ¢ B€0mG TOU 1 TNG KATAGTAOTS TOU.

Eykdapola kOpata: Ta KOpata ota omoia 1 Stev-
Buvon s kivnong (TaAGVTWonG) TwV Hopiwv Tov
elaotikol péoov elval k&Betn pe tn StevBuvon
Stddoong Tov kOpaTog.

EAe00epn TT@on: n cuOVYpapun EMTAYUVOUEVY
kivnon evog cmpatos OTav TO AQiCOVNE VA TIECEL
amo kamoto VPog kat 1 pdvn Svvaun mov evepyel
o€ auto eival To Bapog Tov, To omoio Bewpeitat
otabepo.

'EVTact N)X0u: 1 EVEPYELA TOU NYXNTIKOU KOUATOG
ToU SLEPXETAL AT TN HOVASA ETLPAVELAG OTT) [O-
vada tov xpovou.

Emutdyvvon: o puBuog petafoArg g TaxTnTAS,
SnAadny 1 petafoAn ¢ taxvTNTAG 0T HOVASH
ToL Xpdvou.

Emitayvvon ¢ BapdTnTag: n emitdyuvon Tou
OWUATOG TIOV TIPAYUATOTIOLEL EAEVBEPT TTTWOT Kot
LoouTalL PE TNV évtaom Tou Baputikol mediov.

EvOUypapun opadn kivnon: n xivion oty
omola To KwNTo Saypd@el evBela TpoxLA KAl o€
{ooug xpovovug Slavvel ioa StaoThuaTa.

HAektpopayvntikés aAAnAemi8pdosis: ol Su-
VAUELG TIOU ERPAVIIOVTAL AVAPECA OE POPTIOUEVA
owpata.

Hymtwka kopata: Swapnkn pnyavikd kopoto.
ZToV aEpa 1 LETAS00T] TOUG CUVOSEVETAL [IE PETA-
BoAég g mtieomg.
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Ne€INGYI0 6pwv

Hyw: to @awdpevo g kabvotepnuévng akpoa-
omnG Tov {51ov YoV Adyw AVAKANGNG TOU OE HoKPL-
vo eumddio.

@fom: to onueio oto omolo Bploketal éva ocwpa
WG T(POG TO oNpeio avaPopdag.

Isoppomia owpatog: éva ompa Aéue OtL LW0op-
potel O6tav eival akivinto 1N Otav Kveltal gvbv-
YPOUUX HE TAXVTNTA 6TaBePOV HETPOU.

Ioxvupéc aAANAeTSpAOELG: Ol SUVANELS TIOV GU-
YKPATOUV TA TIPWTOVLA KL TA VETPOVIA GTOV TU-
pnva.

Kevtpopodrog Ovaun: n Sbvaun mov Swatmpel
£€Va WO 08 KUKALKT] TPOXL& KL TTPOKAAEL KEVTPO-
noéAo emLTd)XLVOT).

Kevtpopoddog emitayvvon: n emtdyuvvon evog
OWUHTOG TOU €KTEAEL OPOAN KUKALKY kivmom, 1
omola o@eidetal ot petafoAn g KatevBuvong
™G T LTNTES ToL.

Kuwntikn evépyeia: 1) evépyela mov £xeL Vo owpa
otav Kweltat

Mddo: 1) TooOTNTA TNG UANG TIOU TIEPLEXETAL OF £V
oW KAL EKQEPATEL TNV ASPAVELX TOU CHOUATOG.

MavopsTpa: 6pyava pETpnong tng mieong.

Méon (aplOuntiki]) toyVvTnTa: to TAiKo Tov
SLoTHATOG IOV SLAVUEL TO CWHA.

Metatdmon: n petaforn g B£ong evog ompa-
T0G.

MnKo¢ KUMATOG: 1| amdoTaot §U0 YELTOVIK®V KO-
PUEWV 1] 500 YELTOVIK®V TTUKVWUATWV TOU KUUQA-
TOG.

OpaAn kKukAwkn kivinon: 1 xivnon evog cOUATOS
Ot 1 TpoXLA lvat KUKAOG KAl TO OWUA SLavOEeL
loa T6¢a o€ (o Xpovikd SlaoThpaT.

Meproducn kivnon: 1 kivnon ov emavatappdve-
T akpLBWS 1 (8L v TaK T xpovikd SlaoThpoTa.

Mepiodog: 0 xpdvog TTov aTmalTeital yia va eKTeAE-
O€L TO OO pia TANPN Kivnon otnv TtepLlodikn ki-
vnonm.

Ilicomn: To HOVOUETPO QUOIKO péyeBog Ttov opile-
Tl w¢ To TAiko NG SYvaung Tov ackeitatl kGbe-
T O€ PLO EMLPAVELX TIPOG TO EUPASOV TNG ETILPA-
VELAG.

MAGTOGC TOV KUPATOG: TO TTAGTOG TNG TAAGVTWOTNG
Tov ekteAel kGOe podpLO TOU €AaoTIKOU WECOVU,
oTav og autd Sladidetal éva kbua.

Inueio ava@opdag: onpeio mov oplotnke wg apxt
TWV UETPNOEWV TNG BEGMG EVOG CWUATOG.

Trypaia tayTnTa: 1 ToydTTa Tov éxeL éva
OWUA O€ PLX CUYKEKPLUEVT] XPOVLIKT OTLYT).

Tuviotapévn SOvaun: n Svaun mov aokeital oe
£€va cpa Kal TPoKaAel Ta (Sta amoTeAéopata pe
aQUTA IOV TiPoKaAoVV S0 1 TiepLocOTEPEG Suva-
LLELG TIOU XOKOVVTAL 6TO (510 CWa.

Tuvtedeot)g TPPNG: o Tapdyovtag g TPLPNS
IOV €§APTATAL ATIO TO E(60G TWV ETLUPAVELWDV.

ZuxvoTnTa: 0 aplduos TV ETAVOUARPewY TG Ki-
vNomng ot povdda touv xpovou.

TpBn (otatikny 1 oAioOnoNG): pa SVvaun ema-
@ENG PETAEY V0 CWUATWVY TIOV ep@avileTal 6Tav
To éva telvel va kvnBel (otatkn) M Kweltal wg
TPOG To AAA0 (0AloBnoNG).

Tpoxud: 1 Ypauur OV eVAOVEL Ta onueia and ta
omola SiépxeTal éva owua.

Y8pootatkn icomn: ) ison mov epgpaviletal o
éva onelo 0To E0WTEPLKO €VOG LYPOV TO OTIO(O
LoOPPOTIEL

Yrépnxou nynTikd KOUATo U oUXVOTNTEG UEYQ-
AOTtepes Twv 20.000 Hz.

YIonou nynTiKa KOUOTA PE CUXVOTNTES LKPOTE-
peg twv 20 Hz.

Xpovikn Stdpkela 1| Xpoviko StdoTnua: to pé-
yeBog Tov pag TEPLYpa@eL To OGO SupKecE Eva
(QALVOUEVO.

Xpovikn otiyun: To péyebog Tov pag TEPLYPA@EL
TO TOTE GUVEPT KATIOL0 YEYOVHG.

[potdoelg vAomoinong
TwV ApacTnpLoTiTwy
KOl EVEELKTIKES
AOoEG-aTaVTHOELS
TWV EPWTIHOEWV KaL
TWV ACKICEWV
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TUummoAoyio

ENNOIA — NOMOZ TYNOZ ENNOIA - NOMOZz TYNOZ

Metatomion AX =X = Xopy Tuvonkn mAevong F, =F,
S ’ : -
Méon (aptBuntiks) TayTTa v, = Apxn oL Apxyman Fy =dup8Vpuoion
[TAeYon cwuatog ogparos < uypoo
No6pog tov Hooke F=kAl
. Av
ZUVIOTAREVT] CUYYPAUUKOV Emitdyvvon o=—
[ ’ [ Fok = F1 + Fz At
Suvapewv (SLag eopag
ZUVIGTAUEVT) GUYYPAUULKOV F, =F, -F, (F, >F,) 206 vopog Nevtwva E; =ma
Suvdipewv avtiBetng Qopdg A O — oS
. . . At
Yuviotapevn Vo kaBeTtwv R - m KUKAWKT kivnon

petad Toug Suvapewv

Yxéom mepLddou -

, . - , ! T
EvBuypappn opaAn kivnon U =ctabepn ouxvoTnTag
ZuvOrikn woppotiag Fy =0 Kevtpoudrog Svaun F. =mo,
. , . _~Mmm,
N6pog g maryrbopas eAgng F=G r? Kuwntw evépyela K= %mu2
Bapog F, =mg Ba{putucﬁ Suvapu U=mgh
Toip Fy = uF, evépyew
‘Epyo uiag otadepn
Tieon p:E S,py HLs s W =FAx
A Ovapng
h Tl = Awtfipnon evépyela ,
Y&pootatikn mieon Pus, =dgh npenon ) ,PY S K +U = 5t00pn
0€ UnYovikd cvoTnpa
Apyn tou Pascal Ap; =Ap,
OepeAlndng e€lowon L= Af
MINAKAZ OYZIKQN ZTAGEPQN TIG KUUOTLKNG
Avéax) ) =0
MTukvoTnTA VEPOU d=1 kg _ 1.000 ke vaieAaon KORoTos T
It m?
ENAEIKTIKA AIATPAMMATA XAPAKTHPIZTIKQN METABOAQN
To péyeBog y eitvat otabepd kot aveEdptnTo amd TO X. To uéyebog y eivat avéioyo tou x.
y=Db y =ax
y A y A
b !
-
!
1
0 > 0 >
X X
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