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NMMA A’ Tupvaciou

Apl4. Adalpolv aKEpPALOUG

XPNOLLOTIOLWVTAG HOVTEAQ-
peTadopég Kal avayvwpilouv
v adaipeon akepaiwv wg
npooBeon tou avtiBetou.
Adatpolv aKEPALOUG
METOTPEMOVTOG TNV adaipeon
o€ POoBeon Tou avtlBETou.

Apl5. Avayvwpllouv Tig SLadopeTIKES

EPHUNVELEC TOU GUUBOAOU « - »
WG TPOCNUOU KOl WG
oUpBoAou TTPAgNG.

Apl6. Zuykpilvouv To vOnua tng

MPO0BecNC WG AVENONG KAL TNG
adalpeon WG EAATTIWONG
0TOUG HUOLKOUG HE TO VON U
TWV QVTLOTOLXWV TIPAEEWV
OTOUG AKEPALOUG

4.2 H adaipeon He KAPTEG

4.1 «Np6cOeon anod to timota»

Aéel 0 kaBnyntng oe pla taén tng A’ Tupvaoiou: «Xto TaVIOL UE TIG
Kapteg elval eUkoAo va okedptoUpe tnv npatn (+8)-(+2) apol amd T 8
Betikég kapteg adatpolpe Tig 2. Etol to amotéAeopa elval +6. Mwg
MITOPOUE VA OKEDTOUHE OUWG TNV TIPagn (+2)-(-3);».

Ot padntég tng 1™ opddog eimav: «Asv yivetor avtr n npdén ool n
opada mou €xel okop (+2) 6V €XEL APVNTLKEG KAPTEG, APA TTWE TTOPOULE
va adalpECOUE 3 apVNTLKEG KAPTEG»

OL poBntég tng 4™ opddag €6etfav Ue KAPTEC VOV GUAAOYLOUO YLOL TO TIWE
propel va yivel auvth n adoaipeon. MNapatnpoUpue PeE TNV OHASA HOG
SLaSOXLKA TLG ELKOVEC Kal TIEPLYPADOUE TL akpLBwG okéDTnKAV oL LabnTEG.
AgloAoyoUpe av autd elval cwoTo 1 OXL KAl KATOOETOUE TIG amoOPELg Lag
oTtnNV oAoUEAELA TNG TAENG adoU KataAnEoupe o cupdwvia.
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a) B) v)

IKEPTOUAOTE PE KAPTEC KOIL GUUTTANPWVOULLE TOV TTVaKOL.

TEAIKO

LKOP MONTOI SO MAOHMATIKH EK®PAZH
+8 [TpooBétovpe +4 (+8)+(+4)=
+2 IToooOétovue -5
+5 Adagotpe +2
-6 Adarpovpe -2
+4 Adapovpe +8
0 Adagovpe +3
+8 Adarpovpe -2
+3 Adarpovpe -4

Qakouéng Euayyedog — lNvuvaoto Soupliou |



A Apaipeon akepaiwv - Amadowpn TapevOécewv 2016-17

4.3 TeAeiwoav oL KAPTEC
ZTO TIOLXVIOL UE TG KAPTEG, LETA ATIO KATIOLOUG YUPOUG OL OUASEG elxav TLG EENG KAPTEG:
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a) NoooL yupol Eyvav Kol TOooUC TTOVTOUG £XEL N KABs opada;
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-
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Mopot: A: B: r: A:

B) OL KGpTEG TOU KABNYNTA KE Ta + TeAeiwoav. Mwc prmopet o KabnynTtAg va adalposl KAPTESG Ao TIC OMASEG XWPIG va
0AAGEEL TO cUVOAO TWV MOVTWY TNG opadac; MNpadoupe to (60¢ KAl TOV HEYLOTO OPLOUO TWV KOPTWV TIOU UMOpPEL val
TApPEL 0 KABNyNTAg amod kabe opada.

A: B: I A:
v) Nw¢ pmopoU e va mPooBEGOUE KAPTEG O€ pia opada xwplc va aAAGEOULE TOUG TTOVTOUC TN OHAdagG;
8) Av dev €xeL «+» KAPTEG 0 KAONYNTNG UMopel va cuveXLOEL TO TAXVISL, XWPLG OUWGE VO TIAPEL «+» KAPTEG OO TLG

OMadEG;

€) Zulntaue oTNV TAEN KoL KATABETOUE TIG ATOYELG LOG.

Me tL Looduvapel n adaipeon piag BeTIKAG KApTAC; Mkpomeipapa and
EUTTAOUTLOUEVA OYOALKA

H adaipeon piag apvntikig kaptag; BLBALa:
http://photodentro.edu.gr/v/it

H adaipeon 3 BeTikwy KopTwy; em/ds/8521/1917

H adaipeon 3 apvnTikwy KopTwy;

H adaipeon B Betikwyv Kaptwv;

H adaipeon B apvnTkwV Kaptwv;

4.4 H adaipeon otnv apdpoypapun B=-7
a=5

Ol paBntég mou édtiatav TO POUTOT OTO MABNUO TNG Texvoloyiag, TO
TPOYPOUUATIONV WOTE Vo PTAvelL OTo onuelo TOU £€XeL TETUNUEVN TO
amotéAeopa NG Tpang (+5) + (-7) kdvovtag Tig €€NC KWWAOELG: va KLVeltal 5

Brpata pnpootd (ekwvael amo 1o 0 kottalovtag mpog Toug BeTikolg aplBuolg)

KOL OTn OUVEXELA va Kiveital 7 BApata miow. Etol kataAfyel oto onueio pe | -4 -2 0 2 4
TETUNUéVN -2. aBpoigua Twv a Kai B
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o) TN CUVEXELX TPOBANUATIOTNKAV OXETIKA LE TO TWE Ba Pmopouoav va KIVGOUV TO POUITOT WOTE Vo
npooopolwaoouv TNV npaén (-3)-(+5). Mia opdda pabntwv okédtnke pia Abon. MapatnPoUUe TG SLASOXLKES KIVAOELG
TOU POUTIOT Kol epLlypAdoU e WG akpLBwWE tpoteivouv oL pabntég tn Stadikacia Tng adaipeonc.

i) i) i)

—y Mukpomeipapa ato
: GeogebraTube amo ta véa
Mpoypappata Smoudwv:
https://www.geogebra.org/m
/cu4BMuDw#tmaterial/G4uF

WV{5
Alagopd a-p=-8

B) Mota Ba sival n teAikr B€on Tou PpoumoT cUUdwWVA Ue ThV TiponyoLl eV Sdladikaaoia ou poteivouv oL pabnteg, av
TIANKTPOAOYI GOV LE:
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(+10)-(+4)=

1z 117 1w & & T &£ S5 4 3 2 A ] 1 2 3 4 3 i} T & 9 1 1 12

(3)-(+2)-(4)=

211w & & J 6 H 4 2 2 A ] 1 2 3 4 5 6 T & 9 1 11 12

V) 2o (-4)-(+5) kavel 4 Brpata niocw, yupilel, KAvel 5 Bpata UMPOoTd Kal KataAnyeL oto . Avtiva yuploeL kal va
KAVEL 5 Brpota Unpootd tL unopel va kavey; Apa n mpagn (-4)-(+5) .ooSuvapuel pe tnv mpagn

210 (-6)-(-4) kavel 6 Buata niocw, yupilet, kavel __ BrAuota Kal KataAnyeLoto . Avtiva yuplogt kot va
KAvel __ Bruarta TL umopet va kavel; Apa n mpaén (-6)-(-4) Looduvapel Le Tnv mpagn

Aappavovtag umoPn auta mou eldape otnv adaipeon e TIG KAPTEC N LLE TNV Kivnon otnv aplOpoypapun
OUUMANPWVOULE TNV TAPOKATW Tipdtacn: H adaipeon tou B amnd tov a, SnAadr To a-f .ooSuvauel pe tnv
TOU a L€ TOV Tou B. AnAadn a-f =

Meta TNV mponyoupevn dlamiotwon xpelaletol va ¢Tiagoupe kavova Kal yla tnv adaipeon Onwe KAVOUE 0TV
npooBeon;
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4.4 Adarpivtag akepaioug
OAOKANPWVOUKE TLG IPAEELS
(-4)-(+5)=(-4)+(_)=
(-3)-(-5)= (-3)+(_)=
(+12)-(-8)=(+12)+(__)=
(-10)-(-18)=(-10)+(__)=
(-19)-(+15)=(-19)+(___)=
(-108)-(+670)=
(-3023)-(-2342)=

4.5 NepLocétepol and 500
YToAoyi{oupe TV aptBunTikr tapdotacn

(+5)-(+4)+(-7)-(-2)-(-3)=

4.6 To vOnua Twv cUBOAwWV

a) Xtnv mapdotaocn —(-2)+(+4)-(-7)+(-2)-[-(-9)] mepypadoupe to voOnua OAWV Twv cUUPBOAWY + KAl — TTOU UTIAPXOUV
oTnV apactoon.

B) YriohoyiCoupe tnv napdotoon —(-2)+(+4)-(-7)+(-2)-[-(-9)]=

4.7 Antaleidovrag Tig mapevOEoeLg

o Vo KAVOUE TILO EUKOAQ TLG TIPAEELG OTLG APLOUNTIKEG TAPACTACELS, cUPwVHONKe va analeipoue Tig
napevOETELG O ULo aplBuUNTIKA MapAcTaon Wwe eENG:

a) Otav n mapevbeon €XEL UMPOOTA TO + (1 6V €XEL TPOONO), TNV anaAeidoupe pall Ke To + Kot ypddou e
TOUG OPOUG OV TIEPLEXEL Lall LE TO TPOONUO TOUG. TLY (+4)+(-6)=4-6=-2

B) Otav n mapévBeon €xel UMPOOTA TO - TNV amaAeidpoupe pall pe To - Kal YpAPOULE TOUG OPOUG TIOU
TEPLEXEL HE avTiBeTa mpoonua. . (-5)-(-8)=-5+8=3

v) AdoU Byahoupe Tig mapevOEoeLg, umopoUpe va alaloupe tn B€on Twv aplBuwV Kal va TPocBEToupe
TPWTA TOUC OUOGGNUOUC aptBuolc, Tt .Y, (-3)+(+8)-(+2)-(-7)+(-6)=-3+8-2+7-6=8+7-3-2-6=15-11=4
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JUpdwWVA LLE TOV TIPONYOULEVO KOVOVQ, UTIOAOYI{OUE TIC TAPOOTACELG KAVOVTAC AmaAoLdr) Twv nopevOEceEwY
a) -(+8)-(+4)+(-15)-(-8)-(-31)=
B) (+7)+(+30)-(-14)+(-2)-(-31)=

4.8 YnoAoyi{ovtog napaoctaoelg e SUO0 TPOMOUG

YroAoyilou le TI¢ mapaoTAoelg e SU0 Tpomoud. Kavovtog mpwta TLG MPAelg HEoa OTLG MapeVOETEeLC I analeidovTag
MPWTA TLG TaPeVOETEL.

a) 1°: 15-(7-2)+(4-5)-(-9+3)=
2°¢: 15-(7-2)+(4-5) -(-9+3)=
B) 1°°: —(-25+61)+(-34+41)-21-(83-24-59)=

2% : —(-25+61)+(-34+41)-21-(83-24-59)=

EOAPMOTEZ — 2YNAEZEIZ - ENEKTAZEIZ

4.9 Ndoeg AUoELG uTtApYOLV;

a) Bpiokoupe U0 aképaloug aplBuolg pe abpolopa -4.

Mooeg AUGELG UTAPXOUV;

B) Bpiokoupe 8U0 aképatoug aplBuoug pe Stadopd 10 .

Mooeg AUCELG UTTAPXOUV;

y) Bpiokoupe U0 aképaloug aplBuoug pe abpolopa -4 kat Stadopd 10.

Mooeg AUoeLg uTtdp)XouVv; AVAAUOUE TOV TPOTIO TIOU OKEDTHKALLE.

4.10 TonoBetwvtag To cwWoto cUPBOAO Siatagng

JUMUTTANPWVOULLE TO 0WoTO cUUBOoAO Sataéns (<, >, =) ota Keva

5-(-2) __ -8+(-2) S+ —4| __ -8-(+7) -|-9+4 ___|-8|-1

4.11 Auvovtag ELOWOELS

YrioAoyifoupe pe avtiotpodeg PAEELS TOV AYVWOTO 0pLOUO X, OTIC ELOWOELG:
5+x=-7

-2+x=5

x+(-5)=9
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4.12 Metadpaiovrtag os eicwon
Ekppaloupe pe eELOWOELS TA MOPAKATW TTPOBARUaATa Kal Bplokoupe TI¢ AUCELG TOUC.

1. H Beppokpaoia otig 6:00 m.p. Atav and toug 5° C kdtw arnd to undév, evw otig 13:00 Atav 14 Babuoi mdvw amno to
0. Mota ivat n dtadopd NG MpwLvhG Beppokpaciag amno tn Beppokpacia To pecnuépL;

2. O AnuATenc maipvel To acovoép amd to 2° utdyeLo kot tdet oto 13° dpodo. Ndoouc opddoug avéPnke;

3. H Maplia xpwotouoe 15 eupw oAAA LI TOL XPALATA TIOU TIPE Ao TOV MATEPO TG £XeL Twpa 20 eupw. Moca
Xprnuarta mrpe and Tov matépa tng;

4.13 H apBOpntikiy TLn
AAyeBpLkn mapactacnh

Av a=-4, B=5, y=-3 koL =7 UTTOAOYLOE TNV APLOUNTLKA TLUA TWV
AAyeBpLKr TOpAoTACH OVOUATOU E

TOPAOTACEWV
TNV MaPACTACH TOU TIEPLEXEL

a) a-4= TPAEELG LETAEY YPAUUATWY KOl
opLOWV.

o-b=

Pla-p ApLOUNTIKA TR

V) By +6= Otav og pa aAyePpikr mapdotaon
OVTLKOTOLOTHOOULLE TLG LETABANTEG

5) —o+B-y-6=

HE aplOpoUG TOTE TO AMOTEAECUA
TIOU TIAPVOULE AEYETOL OPLOUNTLKNA

—(y-8)-(a-B)=
&) ~{v-6)-(a-p) T t™ng adyePpLkng mapdotaong.

4.14 To gUpoG MAPATNPHOEWV
o Vo UTTOAOYLOOULIE TN
Ol xapnAdtepeg Beppokpaocieg pia efSopdada touv xelpwva oto JoudAl Atav: £0POC TWV

-5,-9,-10, 5, 7, 15, 10. YrtoAoyi{ouE TO EUPOC TWV TOPATNPHOEWV. MOPATNPHCEWY,

SLOTACCOUE TIG
TOPATNPNOELG KOl
adalpoU e anod tn
HEYOAUTEPN TLUN TN
HLKPOTEPN TLUN).
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4.15 YnoAoyilovtag tn Siadopd and tn péon Tl
o VoL UTTOAOYICOUIE TN

Mia opada padntwv BéAeL va umoAoyioet tn Stadopd UPoug Tou KaBeVOS ano HEoN TLun
™ péon T VYPoug TG opadag. TIAPATNPNCEWY,
Katéypaav to Upoc Tou kaBevdg otov Suthavo mivaka. Stapoupe to aBpotopa
TWV MAPOTNPHOEWVY LE
MaBntég A B r A E 1
To mAnBog Touc.
Ywog 145 | 152 | 163 | 172 | 143
(og cm)

a) Yrohoyiloupe tn péon Tun (MT) tou UPoug Twv padntwyv

16 ]
B) YroAoyiloupe yia kaBe pabntr n dtadopd: MT —=YPOG ,uent 14
12]
Mabntég A B r A E 10]
Awadopd UPoug (o cm) 8
6
V) AMOTUTIWVOUHE TIE TTapamavw StadopEg oto SumAavo paBdoypappa. 4]
2]
0 T T T T T
2] A B r A E
-4]
6
8) Nooo elval to aBpolopa OAwvV autwy Twv dtadopwy; j
_8_
-10]

TL ox€on £XouV oL 0PVNTIKEG SLadOPEC HE TIG BETIKEG;

4.16 loxUEL n AVTLLETOOETIKA KOL | TPOCGETALPLOTIKN WBLOTNTY;

a) O KaBnyntng €Bece OTNV TAEN TO EPWTNUA AV LOXVEL N AVTLUETABETIKA SL0TNTA OTNV adaipeon akepaiwy

(6nA: a-B=B-a). H 2" opdda Loxupiotnke OTL Sev LOXVEL XPNOLULOTIOLWVTOC £Vl AVTUTAPASELY A «AV TTAPOUUE TOUG
apBuouc 5, -2 tote 5-(-2)=5+2=7, evw -2-5=-7. Apa Sev LoXVEL.

Jupudwveite pe tnv 3" opdda; Eva mapdSstypa o Sev ikavoroLei pia mpotaon (ovopdleTal avTapAaSeLyo) opKei,
wote va molpe pe BeBatdtnta Ot n mpotach Sev LoYUEL

B) loxVel n mpooeTatplotikn WLotnTa yia Tty adoaipson (a-B)-y=a-(B-y) otoug aképatoug aplOpouc; AITLOAOYOUE TIG
anoYELg poc.
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