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Eicaywyn — O1 évvoigg

2TIG QUOIKEG ETTIOTAMEG MEAETOUME TA PUOIKA QAIVOUEVA. Ta QUOIKA QalvOueva gival
ol METAPBOAEG TTOU cupBaivouv oTn eUon. MNa va TTEPIYPAYOUUE KAl VO EPUNVEUCOUNE
QuTéG TIG METABOAEC aTtraiteital n dnuioupyia Twv KATAAANAwWvY evvoiwv. [a
TTAPABEIYUA VIO VA TTEPIYPAPOUUE EVa ATTAO QUOIKO QAIVOUEVO TT.X. TNV TITWON €VOG
OWMATOG ATTO KATTOIO UWOG XPEIOCOUAOTE TIG €VVOIEG  UWOG, XPOVIKN OIApKEIA,
XPOVIK] OTIYMR, TaxUTNTA KAl ETTITAXUVON. ZTIC €VVOIEG QUTEC QVTIOTOIXOUV (QUOIKA
MEYEDN. AuTEG €xouv 10TOPIKN €EEAIEN. KdATtToTe dev UTTAPXAV A av UTTRPXAV Eixav
GAAN onuacia. ZTI atTapxXEG Tou TTOMITIOPOU dev Ba TTEPIYPAPOTAV TO iDI0 PAIVOUEVO
ME TOV idIO TPOTTO TTOU TTEPIYPAPETAI OrjuEPa. Agv Ba uTTOpOUCE yia TTAPAdEIYUA EVAG
KATOIKOG TNG apxaiag AIYUTIToOU 600 KAAOG «ETTIOTAMOVOGY» KOl av ATaV va
TTEPIYPAWEI TNV TITWON €VOG CWHPATOG OTTWG €VOG ONUEPIVOG HaBNTAG yuuvaaoiou.
Oute Ba ptropouce va ouvaydyel ammod TTOANEG TTapaTnPACEIS TO OTI Ta CWHPATA
TéQTOUV (UTTO TTPpOoUTTOBECEIG) YE TNV idla emiTdxuvon. Autd dev UTTOPOUCE va ViVEl
yiati dev O1€0eTe TO AeyOuEVO €VVOIOAOYIKO OTTAOOTACIO, dnAadry dev OIEBETE TNV
évvola TnG TaxutnTag oav pubud  JETABOANG TNG METATOTIONG OUTE TTOAU
TTEPICTOTEPO TNG £€vvola TNG EMTAXUVONG Oav Pubud PETABOAAC Tou pubuou
METABOARG TnNG METATOTIONG. AUTEG OI £VVOIEG ATTEKTNOAV TTEPIEXOPEVO TTOAU
apyoTepa, ammd Tnv €1oxf Tou aAAdiou kal peTd. Kal 1TapdTl O TITWOEIG TWV
OWHATWYV YIVOTAV OTTWG KAl OAUEPO AUTOG O OPXAI0G «ETTIOTAPOVAG» OEV UTTOPOUCE
va TIG TTEPIYPAWEI Kal va TIG JEAETATEI OTTWG anuepa. Paivetal €101 OTI YE ETTAPKES
EVVOIOAOYIKO OTTAOOTACIO PITTOPOUUE VA TTEPIYPAWOUE KAl VA UEAETAOOUME KOAUTEPQA
£EVa QUOIKO QAIVOUEVO.

Ta UOIKA JeYEBN

-XwpicovTal o€ Katnyopieg:MovopeTpa, Aiavuouatikd K.a
OepeAdN Kal TTapaywya

-MeTpwvTal

-2uoxeTiCovTal

MovépueTpa Kal d10VUOUATIKA.

Mia KaAr dIdkpIon METOEU TWV PEYEBWY TTOU Ba UTTOPOUCAUE VA KAVOUUE YIa TOUG
MOONTEG €ival pe Eva TTapAdEIyUa va KAVOUE TOV OpIoud TOUG AEIToupyiko. Na
TTOUME VIO TTOPAdEIYUO O’ EVOG

mpooBéoTe 50g Caxapn ue 30g Caxapn.

TTOON {axapn EXETE;

Kal ag’ ETEPou
KAtrolog Teptratdel 40m TTpog Ta avaToAIKa Kal oTnv ouvéxeia 30m 1Tpog Tov Bopd.
TTOO0 YETATOTTIOTNKE OUVOAIKA; TTO00 TTEPTTATNOE;
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2TNV TTPWTN TTEPITITWON Ba ATTAVTAOOUV OWOTA, OTNV OEUTEPN PAG DivETAI N
EUKaIpia va KaBodnyrnoouue TNV ATTAVTNON KAl TAUTOXPOVWG VA KAVOUUE OIAKPIoN
NG €vvOoIlag TNG METATOTTIONG ATT’ AQUTA TOU JIACTHHATOG.

Movdadeg-AlaoTdoelg

MNa va TTapouciacTei n agia Twv dIooTACEWY Kal TWV JovAdwyY PETPNONG
TTapouciddetal To TTPORANPA « To XaPT IAIKI TOU abnTr) Kal To TTodAAATON»:
XapTdIAiKI yadntn: 100€/unva

‘E€oda Tou padnTi:

2€/nuépa KUAIKEIO
3€/eBdoudada KivnTé opiAia Kal unvopata
8/uRva MBytes yia download

To modnAato kooTiCel 200€. Ze TTOO0OUG PNVEG O JaBNTAG UTTOPEI va ayopdoel
TTodNRAQTO;

O1d1E N AUON TTPOKUTITEI ATTO TNV aKOAOUBN KaTdTagnN:
200€ = ( 100[€/pnva] — 2[€/nuépa] — 3[€/eBdopada] — 8[€/unRva] ) - X[uAved]
Mapatnpouue OTI Ta PEYEDN BV €XOUV TIG iDIEC JOVADEG OTTOTE YIa VA KAVOUUE
TTPAEEIC TTPETTEI VA KAVOUUE PETATPOTTA TwV povadwy. ‘ETol:
€ €

2[€/nuépa] = 2[1—], 3[€/eBdouddal = 3[1—]

— U Ve — LN VE

30 HIVES 4 HITVES
TeNIKA TTPOKUTTITEI OTI 0 PaONTAG Ba ayopdoel To TTodrAato o€ 10 PAveg.

Twpa 600 agopd oTIG £CI0WOEIS DINOTACEWY AUTEG UTTOKEIVTAI OTAV apXA TNG
d1a0TATIKAG opoloyévelag dnAadn n e¢icwan TTou ekPPAlel Eva QUAOIKO PAIVOUEVO
gival aAyeBpIkd owaoTh €dv Ta BepeAbdn PeyEBN eival IcodUvapa oTa dUO PéEpn TNG
eCiowong.
O1 diacTtaoelg oTa dU0 PéPN Hiag e¢icwang YTTOPOUV VA EKPPACTOUV WG :

Ma Lb Tc= Md LeTf
H eCiowaon Ba eival opoioyeviig edv a=d, b=e, c=f.

Mapddeiyua:

E&etdloupe Tnv amméoTaon (X) rou diavuel Eva CWHPA KIVOUPEVO UE TNV
EMTAYXUVON TNG BapuTnTaG:
X = L 1t
5 g

ApioTepd okENOG TNG e¢iocwaong:
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[XI=[L]
Ag€16 okENOG TG e€iowanN:
[1/ 2] = [M°LOTO] (adidoTaTo péyedog)
[0] = [L'T7]
[t°]=[T7]

Katd ouvemeia:
[apioTePO OKENOG]=[0e€I6 pENOG] = [L]

H yevikeuon 1Tou BEAOUE VA EKUAIEUCOUNE OTTO TO TTAPAdEIYUA, aV Kal OV
TTPOKUTITEI afiaoTa, €ival 0TI N atréoTacn TTou dlavuEl Eva CWHA TTEQTOVTOG
eAEUBEPA £XEI HOVADEG UNKOUG AVECAPTNTA ATTO TIG HOVADEG PHETPNONG. po®avwg n
Yevikeuon Ogv TTEPIEXEI TTANPOYPOPIES YIA TOV AdIACTATO CUVTEAEOTH O OTTOIOG UTTOPEI
VQ TTPOKUWEI ATTO TTEPAITEPW MABNUATIKA N TTElpapaTikr digpelvnon.

H diaoTatikr av@Auon gival pia TEXVIKI TTOU KAVEI XPrion TNG HEAETNG TWV
d1a0TACEWV Yia TN AUon Twv TTPORANPATWY TNG PUOIKNG.

O1 epapuoyEG TNG dIACTATIKAG avaAuong gival:

-O €AeyX0¢ TNG B100TATIKIG OUOYEVEIOG TWV ECICWOEWV

-2XEQIA0NOG TWV TTEIPAPATWY KAl aEI0OAOYNON TWV TTEIPAUATIKWY OTTOTEAECUATWY
-KaAuTepn katavonon Twv QUOIKWY QAIVOUEVWV

2.TN OUVEXEIQ avaTITUOOUUE OUVTONA £va TTAPADEIYUA YIA TNV EKTIMNON TNG I0XUOG
TOU gpyaAciou TNG dIAoTATIKAG avaAuong. To TTapadelyud, avamTuooeTal padi Je
GaAAa, oT1o ouvdeopo MNavemoTiuio KpAtng AlaoTtartikr) AvaAuon 21. Tpaxavag
YT1roB£oTe OTI dlaBéToupe Eva eAaThpio 0TaBePAg K ouvdepévo pe éva owpa nadag
m, OTTWG OTO OXANA

LA
-

L O00000000 el |

H G00000000° -5

ExTeivoupe To eAATHPIO KAl TO A@VOUNE EAEUOEPO. OENOUE VA EKTINAOCOUUE TN
KUKAIKA) ouxvOoTnTa TAAGVTWONG TOU OWHATOG.
Kdavoupe Tnv utréBeon OTI N KUKAIK) OuXvOoTNTA £EAPTATAI ATTO TA QUOIKA
XOPAKTNPIOTIKA TOU CUCTANATOC pag K kal m kaBwg £TTiong Kal atrd 10 1000
EKTEIVOUUE TO eAaTrplo A.
AnAadn Bewpolpe OTI N KUKAIKA cuxvoTnTa €ival pia ouvapTtnon Twv K,m kai A
onAadn:

w=f(K, m, A)
EKQPACOUNE TO W UE DIAOTAOEIG:


https://www.youtube.com/watch?v=FwBGuRMZ01A
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w=K* - mP-AY (1)
ahAd [w]=T",

K] :[—i] = MT2 kai

[Al=L

2UPQWVa PE TIC TTAPATTAVW OXETEIC EXOUE:

(W)= MT2]% - MP° - [L]Y = [T")
(M]™8 - L)Y - (172 = [T"] 2)

A6 TV (1) Kai TRV (2) TTPOKUTITEN

a+p =0

y=0

-2a=-1
apa

a=1/2 kai

B=-1/2
ETTOPEVWG

[k
W~ [—
m

QaiveTal cUPEWVA PE TA TTAPATTAVW OTI EKTIMACAUE ATTO TI Kl TTWG EEAPTATAI N W.
BéBaia uttoAcitreTal yia TNV 0pBATATA TNG EKTIKNONG MAG KAI N EKTIMNON MIAG
emTTAéOV adIAOTATNG OTABEPAG, YIA TNV OTToia N avAAUCT] HaG dEV ETTAPKEI.

IOAANMATA
AT116 10 BIBAio TOU lWdvVVN Z1avoudn

TYXAIA ZOAAMATA

Ta Tuxaia ZedaAparta oxetiCovral Ye TNV AKpiBeia piag gETpnong Kai gival KeEiva TTou
QVOKUTITOUV OTATIOTIKA a1t TNV avAAUCT TwV ETTAVAAANBAVOUEVWY Kal TTOAAATTAWYV
peTpriocwy. EIBIKOTEPQ, TTOCOTIKOTIOIOUVTAI ME KaAUTEPn okpiBeia (kar n TééN
MEYEBOUG TOUG EAQTTWVETAI) ATTO TNV AUEAVOUEVN TTOAATTASTNTA TwV PETPAOEWYV. Ta
Tuxaia Z@aAuata OIOTTPATTOVTAI AVATTOQPEUKTA O€ KABe TreipapaTtikn diadikaaia,
oKOPa Kal av Bewprjooupe OTI O TTEIPAPATIOTAG €EAVTAEI TNV TTPOCOXN KAl TNV
empEAEId Tou. O@eilovTal o€ aoTABUNTOUG KI AVECEAEYKTOUG TTAPAYOVTEG (TUXQAIEG
dlakupdvoelg). Etmrevepyolv dAAOTE KAt Tn pia kol GANOTE KATA TNV GAAN
Kateubuvon, «dIaoTTEipoOvVTaG»  TIG  TTEIPAUATIKEG TIMEG TTOU  KATAYPAQOUME
«ekaTéEpwOevy (ONAadN de€Ia KI apioTEPA) TNG TTPAYMATIKAG TIMAG TOU UTTO PETPNON

QUOIKOU PEYEBOUG.


https://semfe.gr/files/users/1154/uevria_sfalmatos-tei_auhnas.pdf
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ZYZTHMATIKA ZOAAMATA

Ta ZuoTtnuatikd 2@daApata ekppalouv Tnv MNiotétnTa piag pérpnong. Ogeilovtal o€
Aoyoug e€ite (a) OewpnTikoUg (Xdpiv atrAoTroinong TnG BewpnTIKAG TTPOCEYYIONG
EVOG QAIVOUEVOU, AUEAOUME TNV ETTIOPACN KATTOIOU TTAPAYOVTA KAl WG €K TOUTOU N
METPNON Mag Oev To Aaupavel uttown), €ite (B) lMNpakTikoUug (Bpiokovtal «EKTOG
OIKI0000iag» TOU TTEIPAUATIOTH KAl GUVRBWGS OPEIAOVTAI O€ KAOTAOKEUAOTIKI) ATEAEI
TOU XPNOIUOTTOIOUPEVOU METPNTIKOU Opydvou, n oTroia ouviotatal oto Ot Ogv
OMOIACEl ETTAKPIBWGS TOU BewPOUPEVOU WG TTPOTUTTOU). Ta CUCTNUATIKA CQAAPATA
ETTEVEPYOUV TTAVTOTE KATA TV idla KaTEUBUVON WETATOTTICOVTAG «OUOTNMATIKGY» TNV
Kataypa@Ouevn TIUA TOU UTTO PETPNON MEYEBOUG €iTe POVIMO O€ UEYAAUTEPN, EiTE
MOVIPO O€ PIKPOTEPN EVOEIEN. XAPAKTNPIOTIKO TTAPAdEIyUa DIATTPAENS CUCTNHATIKOU
OQAAPOTOG €ival TO €EAG: YTTOBEOTE OTI ETTIXEIPOUME TN HETPNON EVOG PINKOUG HE €va
kavova (xapaka). Ki éoTw OTI BpioKoUPE TO v AOYW PAKOG va €XEl TNV TIPA Twv 8
METPWYV. ATTO Tn OTIYUN TTOU TTANPo@opNnBoUuE OTI O CUYKEKPIPNEVOS XAPOAKAG TTOU
xpnoigotroioape dev €xel PAKOG akpIBws 1m ) 100cm, OTTwg vouiape, aAAd —
AOYW KATOOKEUAOTIKWY ATEAEIWV- €ival KATTWG «EAATTWHATIKOG» ME CUVETTEIQ TO
TTPayPaTikd Tou uAKog va unv givar 100cm, aAAd 98cm yia mmapdadeiypa. OtréTe, TO
uTrod pétpnon péyebog (edw, unkog) dev eival 8 X 100cm = 8 pérpa, aAAG 8 X 98cm.
Mrtropeite Twpa pbévol 0aG va QAVTAOTEITE €va TTAPEPPEPEG OEvAPIO yia dia
uUTTOBETIKA péTpnon MACOG ME Mia  «eEAATTwWHATIKA» Cuyapld, TTou Ot METPA
«TTPAYMATIKA» KIAG, aAAG €ival €T01 KOTAOKEUOOWEVN WOTE va KaTtaypd@el 1o 90%
KGO «TrpayuaTikoU» KIAoU. pooégte Ta akOAouBa Aemrtd onpueia: (a) Kata n
d1dpkela KABe TTEIPAPATOG, YVWPICw OTI KaTd TTdoa MeavoeTnTA UTTOTTITITW O€F
ouoTNPATIKO 0QAAPa. Ouwg, & PTTOPW VA EKTINAOW TTOCOTIKA TNV TAEN HEyEBOUG
TOU OQAAPATOG TTOU OIATTPATTW, TTAPA HOVO AV OUYKPIVW TO PETPNTIKO Opyavo TTou
XPNOIJOTTOIW WE KATTOI0 GAAO TToU Bewpeital TTpdTUTTO. AUTOG €ival O JOVOG TPOTTOG
VQ TTOOOTIKOTTOINOW TO CUCTNUATIKA 0@AApaTa. (B) € pia TTeipapatikr) dladikaoia Ki
€QPOOOV TO PETPNTIKO OpyavOo TTOU XPENOIKOTTOIW gival TTAvTA TO idI0, TO CUCTNUATIKG
O@AAUQ TToU JIATTPATTW €ival CUVEXWG TO 010 KAl HAAIOTA PEVEI AVETTNPEAOTO ATTO
TO TTOOEC QOPEC Ba ekTEAEOW TO TrEipaua kal ammd To TTOOEC WETPNOEIC Ba
Karaypayw. Ze avtiBeon, Ta Tuxaio o@aApaTa oxetiCovral e tnv AkpiBeia piag
METPNONG KaI  TTEPIYPAPOVTAlI OTTO TNV  ETTAVAANWIPOTNTA TNG OUYKEKPIPEVNG

METPNONG. O dlaxwpIouOS METAEU aUTWV Twv OUO EVVOIWV YIVETAI COPECTEPOS [E TO
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MO KATW TTAPAdEIYUA TOU OXNUOTOG. 'E0Tw OTI £€XOUNE aUTEG TIG OUO EIKOVEG TTOU
TIPOKUTITOUV ATTO TA iXVN TWV BOAWV £vOg OTTAOU O¢€ éva aTOX0. To OTTAO onuOdEUEl,
ME TOV idI0 TPOTTO Kal OTIG dUO TIEPITITWOEIG, OTO KEVTPO €VOG «TTPAYMOATIKOU»
OTOXOU. ZNUEIWVOUNE OTI To TToU Ba KAaTtaAAgel N KABE o@aipa Kal avTioTolxa To iXVog
TToU auTtr Ba ammodwaoel, PeTaBaAAovTal Tuxaia Kal &€ YTTopouV va TTPoRAEPOOUV €K

TWV TTPOTEPWV.

©
Yynidc BaBpde
i Slaonopdc
Metatémon and Xapnide
KEVYTPO OTOXOU BaBpde
Siaonopde

Metatomon and
KEVTPO OTOXOU

(a) (b)

‘Eva TTpwto OXOAIO TTOU UTTOpPEi va OlaTuTTwOEl OXETIKG PE TNV euaToXia Twv OUO
TTEPITITWOEWY, €ival OTI KAl OTIC OUO TIEPITITWOEIG, TO KEVIPO TwV BOAWwvV eival
OUCTNUOTIKA METATOTTIOPEVO QTTO TO TTPAYMOTIKO KEVTPO TOUu OTOXOU, AIyOTEPO OTa
ixvn TNG €IkOvag (b) kal TTEPICOOTEPO OTA iXvN TNG €IKOVAG (a). 'YoTEpQ, YTTopoUE va
diamoTwooupe 6Tl oTnv TrepimTwon (b) Ta ixvn Twv BoAwv eival TTEPICCOTEPO
«OTTAWPEVAY 1] «OKOPTTIAY, aTr'dTl OTNV TTEPITITWON (a) OTToU €ival CAPWS TTIO
KOUYKEVTPWMPEVAY KI «EO0TIOOPEVAY. AUTA n KatdoTtaon atrodideTtal e Tov Opo
«dlaoTropd» 1 «dIOOKEDAOUOG». AnAadr, AéPe OTI N KATAVOUR TWV ONUEIWV OTO

oxAua (b) £xel yeyaAuTtepn dlaoTropd aTTd AUTAV TOU OXAKATOG (a).

O 6pog AKPIBEIA 1TpoTdBnKe yia va TTepIypdyel Tnv avTiBeTn évvola TnG dIacTTopdc:

MEYAAN akpieia ocuvemmayetal pikpr diactropd. MiAwvTtag ¢’ autrjv Tn Bdon, n €IKGva
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(a) €xer peyaAuTtepn akpiBeia ammd Tnv (b). Avrifeta, n MIZTOTHTA 1ng €ikévag (b)
UTTEPEXEI QUTAV TNG €IKOvag (a), 1 aAMoiwg n eikéva (b) xapaktnpifetal atrod

MIKPOTEPO CUCTNPATIKO OPAAUQ.

MNa epaitépw PEAETN 0TO BIBAI0 Tou KwoTa XpIioTodouAidn

EmpéAcia: Kwotag MkautrpéAag, XprnoTtog MewpydtTouAog


http://www.physics.ntua.gr/~cchrist/ERGASTIRIA/SFALMATA.pdf

