1 Zvonjua owpdrev — Ecwtepikéc, efwtepixéc dvvaueig

Q¢ ovomua oty @uolkn Oswpoldus éva cglvvoro &lo 1] MEPLOCOTEpPWYV
OwUATOV Ta omoia alkniemdbpov.

Eowtepeeg Suvapelg evog ouoTIATOG CWUATGY AElEe TIG SuvApelg o1 omoleg
TMPOEPYOVIAL CWIOKASIOTIKA QIO GOUATA TA 07T0la aVIjKOUV GTO GUOTIA.

Efwtepwég Suvapueig evog ovomuatog CoUATey Aéue Tig SuvAuEelg o1 omoleg
MpoépyovIal amd cwpata Ta omoia dev avijkovv oto cvomua. O Suvausg
ALTEG AmoTEAOUV TO TEPIPAAAOV TOU CUOTI|LATOS.

Iapamipnon : Ta va yapaxkmpicovpe Tig Suvdpeg o1 omoieg ackobvral o

£va OLOTNUA COUATOV oav efwTeplkeég 1] oav £0WTEPIKEG, TMPEMel va

kaBoploovpe cag@g MO COUATA QIOTEAOLY TO CUCTHUA KAl 7old 1o

mepifdiiov Tov.

INa mapaberypa yia 1o ovompa twv &vo )

owuaTey Xi—X2 Ta omoia ovvdéovtal ue (zlﬁ
—_ — - L]

Fy

(59
vijpa, povo ol tacelg twv vipatwv F,, F, ; F,
elvan eowtepikég Guvauelg. Av Bewprjow 1o =
ovomua X,-I'm eowtepikny Sdvaun elvar - ) ' VB,

udvo To fapog B ;-

‘Otav ¢’ £va oLOTNUA COUATGV dev ackoUvTal efmTepikeg Suvapelg 1) Kal va
ACKOUVTAL £40UV oUVIOTApEVT) UNSév, To oLETHIA oVOPAZeTal POVeIEVo.

XF: =0
2 Opuny

Amo v gpmepia pag yvepilovpe 6T éva t¢ap Ba omdaacsl, av To YTUMTNOEL £va
omUa Tov £xel peyddn pudada 1 peyain tayvmrta. Emong n ovykpovon &vo
CAUTOKIVI|T®V £ival TO00 TEPIOCOTEPO KATACTPEMTIKI], 000 LeyahdTspn eival 1)
pada toug 1 1 TAYDTNTA TOLE. TUNTEPAIVOUE AOUTOV 0TI TO QIOTEAETUA TG
guykpovong 6o coudtewv efaptdta to0go o T pala, 000 KAl amo TNV
TAYVTNTA TOVG.

'‘Etol yia va psiemoovps @aivopeva avaioya [ auTd o avag@paple
swdayovps &va euakd Sravvopankd péyebog, mov ovopddetan oppun ko o
pétpo g Ba Sivetan amd To mmAlkoe g padag m TOL CGUATOS £ TNV
TayhTNTd Tov U, Snhadn

p=mv

H SievbBovon kar np gopa g opung Ba sivar 1 idra pe v HievBuvon kar
(POpPA NG TAYVTNTAS TOV GWATOC.
Movada pétpnong g opure sivan to 1Kgr mA OMw¢ @aivetal amd To

opiopd . Isodvvaun povada petpnong eivan to INs .



H opun, wg Swavvopankod péyebog, V4
eyel  OAs¢  mic  WomTEC TV
Gavvopudteov. ‘Etolr pmopei  va el S
avaivbei oe afoveg, petafarretar av
puetapfinBel TovAdynotov éva amd Ta
otoiyeia g OmArad 1o pETpoO, 1) :
GievBuvon 1) n opd .

Px *
Ilpocoyn: Kata tnv opahn KukAikr)

kivnon &xovpe petaforr) me opune Ap , kabag av ko n TaydTA Tapapével
otabepr) katd peTpo, mapoia avta petafdaiietar ovveyag 1 karevBuvar) ne.

Ty£0n KIVITIKIC EVEPYELAC — LETPOV OPUNC

H wivnmkr] evépysia evog ouvdeeTal dueca e To UETPO TIG OPUIC TOU.
TIpaypanka égovpe:
- 1, - m’v? - (mv)’ - p’
=—muv" = = =T
2 a 2m = 2m " 2m

THOTNUL COUATOV

'Otav £govpe éva oDOTUA COUATOV Ue OPUEG P . Po- P ; KA, 1) oAikT] oppr)

Tov ovoTuatog P, Ha elvan

— —

P =D +I_i: +l_j_= +...

Hpocoyr: Ena1dn) n opur| eivan Siavvopanko peyeBog, otnv mapamave oyéon
TG OPLES TOV CHLATWV TIg MpoaBéTovpe Sravuouanka.

INa mapaderypa £0tw &va ovoTua 2 OWUAT@V He padeg m,. I, Tov
Kwvobvial pe Taybmteg D,. U, Kal £(ovv oppuég pP,. P,- H okwi) opur) tov
CLOTILATOC TGOV 2 cuUateV Oa siva:

) Ta COUATa KIvoUvTal ouoppoa
Enedn ot tayvmnteg £xouvv v 1dia

katevBuvon, 1 oAkr] opur}  Tov
cvotnuartog Ba sivat

P =P, +1_51 =P, =P, TP,

le katevBovan ida pe nig katevBivosic Twv 2 CWUATOV.



B) ta oopata kivovvral avtippomra + . *
—

-—
Iaipvovpe BeTikn ™ @opd mpog Ta i
Oefid, omote Oa eyovps "T Q_

Pa :131 +1—52 :>p01 —P:-P,

. av p_, = 0,nxatevBuvon mg p _, Ba sivan mpog ta b
. av p_, <0, n xatevBuvon g

P ., Oa etven mpog Ta aprotepd il

Y) ta cwuata xivovvrar kabeta ueta&t

ToUg pI ‘.

INa va vroloyicovpe mv P, o' av) myv
TMEPIMTWAT) ¥ PN O1LOTTO100E TO
ITuBaydpeio Oempnua omdte Ba £ovue

0

-

r.

- - = 2
Po. =P1+P2 = Pa =yPI +P

A

H katedBuvon g P, vrohoyiletar and

™ yovia @ petald g p, Kot P,

P
aq)é?=—2

P,

MetafoAr] g opunig Ap

Ene181 n opur) sivan Suavvopanikd peyebog Ba exovps petafoin mg opung
otav petafdiietan site To pétpo g site n SrevBovon) mg eite 1 popd g ite
TALTOYpova Kéumowa am’ Ta mponyovueva. H petaPoin) mg opurg Sivetan am’
) oxEon

—

Ap = [_jm. Py
a) Metafoli) tg opuijs Ap étavor p_ , P, éxovv T iia katevBuvon

Eneibn ta Savdopata p, . P, €Xovv mv +

i6a SievBuvon kan popd n Sravvopanikn oyéon g -
Ap =P . - P, YPagetar ayefpika ogelng:
Ap=+p, -CP, )=P . -P.,

£yovtag ekAgEe1 oav BeTikt) popd mpog Ta Sefid.

. av Ap > 0, katebBvvon g AP Ba eivan tpog Ta edid



. av Ap < 0, n xatevBuvon g Ap Ba siven mpog Ta apiotepd

B) Metafoln ¢ opuric Ap étavor p o D .., £xovv avtibeteg popéc

ImV JmEPIMTWON auT) eKAgyoupe  TAAL +
avBaipeta ma Bemikn) @opd, £0Tw Mpog Ta
6efia  omote 1 Swavvopamnkn  oyEon
Ap=p_, -P,, YPapetal aiyefpid wg
egig:

l|lL‘l:pl = -p = (_|—pupx }: -p =k pup)'_

— >
Prei P gy
b () =

ITapatpnon: Av ekAgfovpe mpog Ta aprotepa ) Bemikn) @opa tote Ba €xovpe:
'&p :prsi, -(-pupx):prsl +pup:¢_

To mpdonuo tov Ap kaBopilel kan ) @opd Tov.
) Metafoli) g opung Ap otavor p, , P, eivai xabeteg petald tovg

—_

Txedialovpe ta Siavdopata p oy P HE 5!? -

— .

K(“Vf] apr]' IUX-bSI' ‘A].3 = I._j wh p apy " Eam
avd va agaipégovue amd T P, To ﬁm ,
MPOTIHOVLE va nmpoaBégovpue oTO

D™ -D,,> dnhadn n ayéan - -

Ap=p, t(-D,,)

H npooBeon twv P, k- P, (ue ™ péBodo tov mapahr/pov) pag Sivel o

apy

Ap To omoio £ye1 uétpo

ka1 SievBuvon mov aivetal oto oynua ya myv omoia Ba wyvel

TEL

el =

apy



8) Metafor) mg opuig Ap otav ot p_, ., P, oynuariovv ustall tovg
Twyala yovia @

H &wdkacia mov axkohovbBolpe esivan
akpifocg 1 idwa pe mv mepintwon mov ol
P, D, eival kdBeteg petald tovg. H

uovn Swagopa sivan o1 1) mpoobeon Twv
P, k@ -DP_,(ue ™ péBodo Tov

napai/uov) Oa pag Smos1 yia o Ap pétpo

Ap =.p% +pl, +2p _p, 0vv(80 °-p)

INa m yovia 6 mov mpoodiopilel v iedBuvvon e Ap éyovus

6 = Do L
T Ap N @
(Bedpnua NuTOVEOY OTO YPAUUOOKIATUEVO TPiymVo)
3 Avvaun kat petafoin tc opn)c

Amd m Bepehddn eflowan e pnyavikng

F —mao
T — ﬂﬁ L}
enedn a = —, maipvoupe:
At
- Av _ v, -0, . mu_, -mbv, . DP.-D,
SF=m — 9XF=m——— > ST =———— > 5FF = ———
At At At At
_~  Ap
XF=—-
At

0 pvBudc ustafoiiic mc opunc evog oouartog eival avaloyog Tjg ovvoAlkg
Svvaung mov epapuoletat ¢ ' avto kat 1 uetafoin yivetat kata tm dievBuvon
avtnc ¢ Svvaurncg.

H mpétaon avtr eivan pa yevikotepn Siatdinwaon tov Bepshiwdoug vopou g
LNYQVIKT)G.



Hapampnon 1: Ta va &y petafolt] omv opur] evog COUATOS QTAITEITAL T
aoknorn Suvapng.

Mapatrpnon 2: Av pag {nreitan o puBuog petaPfornic ¢ opung o Kamola
Bzom (1] kamowa ypovikn oniyur]), apkel va Ppiokovpus myv XF o ekeivn )
B2om (1) exeivn ) oTryun).

Hapatpnon 3: H opun evég ocopartog pmopsel kamowa onypn va eival undév,
eve v idia oy o pvBuog petaPfoing me va eivan Siagpopog Tov pndevoe.
Hapampnon 4: H teAsvtaia oygon misovektel os oyéon pe ) Ospshicodn
efiowan me unyavikng (seapudletanr povo otav 1 pala TOL COUATOC
mapapével otabepny), ylat pmopsl va e@aplooTel Kal o8 TEPUITOOELS IOV T)
pada petaparretar, 6mwe ovpPaiver oe peydeg TaydmTeg, ™S TAENg Tov 0,8¢
KOl TAV®, OTI0U ¢ 1] Ta)DTITA TOV P@TOE.

Mapatpnon 5: A’ v TeAevTaia G0N TAIPVOULE: FAt = Ap . To ywvopevo
FAt exppalel &va ﬁla\'ucrpanlm pnéyeBog mov £ye1 Hraotdoelg opung KA

ovopddetan @Onom Q mg Sovaung F katd ™ &dpkeia Tov ypovou At,
dnAadn): Q =FAt.

H wfnon exppadel petapopd opunc amro 1o owua aov TV ackel o1o coua
sov 1) 6ExeTal.

4 H apyn) dtanjpnong myg oppujg (A.A.0.)

H oAikn) opui) evog HOV@UEVOD CUOTIUATOC OUAT®Y Slatnpeital mavia
orafespi).

pm(am = pm(:m ='P1; apy) +p2{ apy) ... = pu TEN) +p2(1 €A) *...

H napamdve mpotaon amoteisl v apyr) Swan)pnonc mg opurc.

Mapampnon 1: H Sampnon mg opurg eivanl pia and mig amovdaiotepeg
apyég dratnpnong ot QUOIKN yati Ppiokel moAAeg epapuoyeg, avesaptnta
artd 1o péyebog TwV COUATGY OV AWIOTEAOUV TO CUOTIUA KAl TN QUOT] TV
duvapewy mov acgkolvial psrﬂgﬁ tovg. 'Etol m.y., {'mmg Ba Sovpue oto emopevo
Kecpa)\mo EVED) m WY QVIKT) avapyam Siam pew{u p-:wov otav o1 duvapeig tov
crumnpamg elvar  ouvvn pr]'mceg, n opun Owmpsital akoun kar oty
MEPUTTWOT)] LUT] CUVTIPNTIKGOV SUVALEWDV.

Hapampnon 2: H yevikdmTd ¢ o@elieTal 0TO yeyovog 0Tl o1 Suvapelg o
@Uon eppavifovral mavia kata evyn. Etol, av éva cvotnua eival povwpévo,
Ba 1woyvel mavra n Swampnon g opung Tov, £ite TA CEUATA TOU TO
amoTeEA0UV CLYKpOVOVTAL £iTe O)1.

Mapatipnon 3: Av AOyw sowtepikev duvauewv petaPainbsi 1 opun evog
oopatog Tov ovotnuarog 1ote Oa petafinbel ko 1 opur] TwV vLITOAOITWV
COUATOV ETO1 WOTE 1] OAIKT) 0pur) va Tapapeivel atabep.



5 Avaxpovaon tvpofioiov

Oswpobps TOo  ovOTHUA  TOUL
mopoforov kar To PANpatog. Kata
Odpkelad TG EKTLPOOKPOTNONG 1)
OUVIOTAUEVT) TV eSwTEPIKOV
Suvapewv eivanl undév ka 1w0yveL 1)
apyli Sampnong mg opung. Apa
EYOVLE:

Poeen = Pooy “Pran TPoeam ~ Preay T Ppeay

— — — m _
0+0=Mv+mv, =v =—ﬁnu

To apynmikd mpocnpo dnAavel 6T 1 TaydTnTa Tov mupoforov £xel avtiBem
Popa Ao TV TayLTNTA Tov fArjuatog.

6 Kivnpon mvpaviov

H xivnon tev aepiofodusvov aspomiavev arid ko
TWV TUpAUA®Y TpoKaieitan amd Suvauelg mov
AEYOVTAL TPOWOTIKEG Kol SnuiovpyolvTal pe TV
eKTOLEVLOT TIPpOg TA TMO® KALCAEPi®wV UE TOAD
ueyain tayvmrta. Ta kavoagpia wbobvtanl mpog ta

miow pe pa dvvaun F, mov ackeitan ¢° avtd ano

TA TOLYWUATA TOV ¥@POU KAVOTG. ZUU@mva e TV
apym dpdong — avribpaong kal Ta kavoagpia wbolv
TOV TTUPAVAO TPOS TA eUMPOG e MTPOMOTIKT] dvvaun
F avtiBem g Fa .

H xivnon tov mupadiov ompiletar omnv apyn
Satnpnong g opurg av Bswprjcovue o cLoTUA
mbipaviog — kavoagpa. ‘Otav ma pala aspiov
Byaiver amé to mdpavio pe pa TaydTTA L, 0

mhpavAog Kiveitan pe avtifern taydmTa @ote 1 ouvoAlkr) oppr] Tou
OLOTHUATOS Va Tapapsivel otabepnt

! AroBenavietar o1t 1 TpomaTikn HUvauT Tov mpaviow Ba Sivetan an’ Tov Thmo:
F=av
(]

Am _

omouv 0L = —— o péoog pubude sxtdfevone kavoaspiov ka1 V 1 oxemua] taybdmra tov

Kauoaepiev we Tpoc Tov mypavio.



7 Kpovon

I UNYaviki] [e Tov Opo KPOovoT) EVVOOULE T OUYKpouoT] 600 CwpudTtmy, Tov
dlapkel eAdy10TO ¥POVO Kal oUVODEVETAL [IE TV ELPAVIOTN HEYAAwY Suvapemy
HETASD) TWV CWUATWY TTOL £PYOVIAL O ETAPT)2.

Eidn kpovong
A. Me xpirijpto ) Statm)pnon 1 Oyt THE KIVI)TIKIG EVEPYEIAS TOV CUCTIJUATOG

a) EAaonik)

Tmv kpovor) avtr) Siatnpeitar 1) OAIKT) KIVI|TIKT] £VEPYELA TOV CUOTILATOC.

[) Aveiaoctik)

Tmv kpovorn avt Sev Sratnpeital 1 OAKI] KIVI|TIKI] EVEPYELQ TOV TUOTIHATOG.
'Eva pépog mg KIVIITIKING evépyslag petatpénetal o Ogpuom)ta katd v
Kpovor).

Awakpivetal:
i) Hpuelaonkn (Ta copata amoywmpifovial petda v kpovon)
ii) [Maoctkn 1 Tteieimwg aveiaonkn) (ta oopata Sev

amoywpilovTal HETA TNV KpoLoT], aAAd TApapévouy Ve Eva
oav £va oQOUA-CVOTW AT L)

B. Me kpitnpto ) S1e00vvon kivijong Twv KEVIp@V Uadag T@V OoUATV

a) Metwmxr] (1) kevipukn))

IV KpoUoT] avTi] 01 TaXVTNTEG TwV 600 COUAT®WY TPV KAl LETA TV KPoUaon)
ppiokovian mave omyv ibia evbeia.

p) IIAayw

Imv KpolLaoT] avT) ol TaYVTNTEG TwV 600 CWUAT®OV TPV KAl EMOUEVKE ETA
™V kpovon dev fpiokovral mave atny ida evbeia.

8 IMAaotiky) kpovon

'Onwe eimape, ma kpovon AEYETAl TAACTIKT] OTAV TA CUYKPOVOLEVA COUATA
EVEVOVTAL Kal KivolvTal od pia pdada. Ia tov vmoAoylopd g taydntag tov
OLOOWLATOLATOE LETA TNV Kpovor, Ba epapuocovps v apyr Swat)pnong
mg opurg. Exovpe:

. TNV aTopKT] Kol TUPT|VIKT] QUKD 1] £Vvold TIC KpoloT] emeKTeiveTal mots va mepiidfar v
arha poawvopeva. ILy., otav copdno a Kiveltm mpoc &va mophva, T SUvaun mou adgkeita
petaby Touve siven ) amwoTikn NAskTpudt] Sivaun, mov ogeiietan ota Bemikd Tove goptia. To
COUATIO Ko 0 TupTjvac puiopel va Uy £pyovTal oe ema@t], ahhd emedn n petaft Toue Sbvapn
sivan mohd peyédn kan Saprel yia mohd Myo ypovo, sfaxohovBovps va mAdpe yia kpovaon
OMOIC KL OTT] LUYCVIKT.



- = — — [E— - —
Paen ~Pogay TPien TPoem =Py TPyay™

m,v, +m,v,

m v, +m,v, =(m, +m,p =v =
- m, +m,
To mooG TG KIVITIKNG E£VEPYEIAC TV OOUAT@V OV HETATPATKE OF
Beppomra Ba sivau:
| , 1 , 1 ,
AK=K =—m,v, +—m,v, -—(m, +m, )"
2 2 - 2

tapr) Kcrs;.) N

m,

HMapatpnon: Av 1o devtepo owpa eivan akivito 1018 ¥V =—"—"""01,.
m, +m,



I'TA TIX AXKHXEIX

1. H apyn dSuammpnong mg opung epapuoletal otav to ovomua
TOV OOUATOV eival 1) wropel va Bzwpnbel povepévo. Avto
ovpPaiver otav 2F::=0 1 2Fz aueslntéa os oxgon pe g
eowTepikeg Guvapelg ken At — 0 8niadn o pawvopevo dapkel
oA Alyo ypovo (Y. ekpnin).

. Ta myv epappoyn mg apyrig datmpnong mg opung otav ot
TayOINTEg (1) 01 Oplég) TWV CWUATWV TOU CLOTIUATOC E£YOLV
PV Kal HETA TO auvopevo Ty idwa dievbBuvon 1ote 11 apyn
Swatpnong ¢ opung woyvsl kal  aiyePfpika, Smiadn:
Dohicmx] = Ponen =>DO?\.:C(C-K] = Poxzen - DNa va Ypdwouue oWoTa
™) oyéomn a) kabopiovpe avbaipeta mdvem oV Kotvr) ﬁleiiﬁwm]
a Ge'rucn popa ko f) ﬁaéouus TO :lrpom]po (+) ong YVWOTEG
Ta)(UTnTeg M DPI.LE‘;Q) oV E)(OU\-' Elem{n @opd K To mpoanuo (- )
o' autég mov ‘Eyouv apvimiki @opd. ‘Otav s E&povpe ) @opd
Hag TayvInTag mov (nreital, Tote vmoféTovue Mwg £xel Bemikr)
@opa ko Padovps to Mpoonuo (+). Av amo ) Avon g eflowong
N aiyefpkn Tipr) e TayvmTag (1) g opung) mpoktypel Benik),
Tote Ba gye1 mpaypan BeTikn) popd. Av TPoKMWPEL APVITIKY), TOTE
n TayvmTa (1 n opurn) Ba £xe1 apvnuikn @opd.

3. Otav éva copa Swaomatan pe ekpnn Tote: a) 1 ekpnin apyidet
Kal Tedewwvel oy i6wa B2on B) wyvel n ALA.O. y) n evépyela
mov ehevBepovetar eivart AE =K __, -K

4. TIa mv kpovon mpémel va yvwpitovpe ta e8¢ a) To pavopuevo
g Kpovong apyiter ka teiswwvel omv i Bzon B) otav
epappolovpe v AA.O., P givan i) apykr) opur| Alyo mpiv

[ ]

(mpy ) -

ohlopx)

TV KpOUOoT KAl P, (., EIval 1 okikn) oppr) Alyo petd v kpovaor).
5. LTI LETWITIKT] TAQCTIKI] KPOUOT] 10VUEL TAvTa 1 apyn dwatnpnan

G opung ko 1) apyr) Siatipnong g evépyetag.

MHIMH:http://www.schooldoctor.gr/Admin/files/Pdfs/324/Pdf_324.pdf
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