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[lpaz yuernuxy!

Osaa Knuza Ke il GoMOZHe 0a 2u u3yquul ipegsugenuiiie coopucunu 3a VI oggenenue. Ke yuuiu nosu
UHITIEPECHU COOPICUHUL 34 CAUYHOCT Ha (uzypu. Ke nayuuu WieXHuKy 3a peuiasarse AUHeapHu PAéeHKIU U
AUHEAPHU HEPABEHKU, KAKO U 34 Peulasarse Ha HeKou cuctiiemu auxeapHu pasenku. Ke zu powupuu
3Haerallia 3a AUHeapHATia YYHKULA U 3a 2eoMellipucKuilie [iead U HUGHAIA HAOWITIUHA U 60AYMEH.
Knuzasa e tiogenena Ha Heiiupu WemMalicKu YeAUHU, d CeKoja 09 HUE e T09eaeHa Ha THOTHITeMIL.
Temattickuitie yeAUHU 3aMOYHYBAAIT CO COOPHCUNA, 4 HACTILAGHUTIIE eQUHULLL 60 HUE Ce HYMePUPAHLL.
Bo nactiasnuitie eQuHULU UMA 03HAKU 60 60ja U GpeKy HUE ce UCHULAHU TopaKU, AKTIUEHOCTTIU, 066PCKU
u gpyzu cyzecifiu, u ifoa:
Haciasnuitie eQuUHULL 3AT04HY8aATl CO HeULTLO WO UL e TO3HALILO.
lowcetuu ce! Tpeba ga ce Howiceimiuwt u 9a 2u pewiuiu 9agenuiie 6aparsa. Toa Ke i
KOPUCIIU TPU U3YHYBAH»ello HA HOBOWIO 60 AEKUUjaTid.

Co osue 03HaKU HACTHABHATNA eQUHULA € TI0QeAeHA HA Qea08U
A D (dopuyuu) Kou ce o9Hecysaatli HA HOBUTILE HOUMU.

1 Co sakeuitie 03HAKU ce O3HAYEHU AKUWIUSHOCUIULe, UpauLaraitia u
’ 3agavutiie WO Ke 2U peuasaul camoCciiojHO UAU CO UOMOUL HA THBO0]OLTL
HacttiasHuk. Bo 060j 9ea 20 yuuw Hosollio 80 aekyujatiia, 3attioa wipeba

2. 0a bugews BHUMATIEACH U AKTAUBEH 3d LOQOOPO 0a 20 HayHuul U pazbepeut.
3 Haj6uitinottio e o6oeno co woaitia 60oja, tpu witio hopmyaavuuitie Ha
* maman iwieopemulilie ce 860 UOPWOKANOBA PAMKA.

Hajouminotiio 09 aekyujaitia e U3980€HO 60 8UQ HA UpAULAA, 3A9A1U
Ipeba 9a snaewt: uau wepgerba. Toa wipeba ga 20 tameliuul U 9a 20 KOPUCTAUUL 8O
3a9avu u UpaKtmu4HU UpUMepu.

0860j gea cogpicu Upawara u 3a9a4u co Kou Moxceul 9a ce upose-
Ilposepu ce! pulL 9asu HO020AeMUuolii 9ea 09 U3y4eHomo 20 pasbupaut 3a 9a
MOdHCeUt Oa 20 UPUMEHYBAUL U KOPUCTHULL 60 CEKOJQHEBHUOUL HCUBOTH.

Tpeba pegosro u camocitiojHo 9a 2u pewasdaut osue 3agaqu. Co twioa
3agauu 10900po Ke 20 pazbepeut uzyueHoltio, a woa Ke twiu 6uge 09 zoaema
foa3a.

Iottipygu ce 9a zu pewasauws 3agaquitie u upoodaemuliie 80 080j gea
(0o8a He e 3agoaxcuitieano). Co woa Ke 3Haewt tiogeke U Ke bugeut
robozatii co ugell.

NMPOBEPU O Ha kpajotti 09 cexoja tliema umaus twiecti 0Q UpaularLa u 3a9a4u.
TBOETO 3HAEHE Pewu 20 camocttiojno thecttiotti u co wioa Ke 2u Uposgepuul
meoutlie 3Haerwa 09 U3y4eHallid mema.

Koza ke nHaugew Ha WewKoWuU Upu U3y4y8arbetilo Ha matllemMatliukatiia He OTKaxcys8aj ce, oougu ce
HOBUIOPHO, a YUOPHOCHIA Ke WU QOHece pe3yAllialii U 3a9080ACHIBO0.
Ke né pagysa axo co osaa kHuza ja 3acaxkaui matiematfiukaria ioeexe u UoCmiuzZHeul 0QAUYEH YCiex.
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NMPOMNOPUUOHAJIHN OTCEYKU

Lowmcettu ce!

Pasmep nnv ogHoc Ha 6pojoT a 1 6pojoT
b (b #0) € KONMMYHMKOT HA a 1 b, T.€.

o 2
a:b vm b’

ce ynTa: a crpema b;
6pojoT a ce BUKa MpB 4Y/leH, a b BTOP
Y/1eH Ha pasMepoT.

BpojoT wTo ce gobmea co U3BpLIyBaH-E Ha
JeneweTo Ha a CO b ce BUKA Bpe[HOCT
Ha pa3mMepoT a : b U ce 03HadyBa CO k.
Bo Tojcnyyaj a: b=k, T.e. a= bk

Hajawv ja BpegHoOCTa Ha pa3mepoT:

a)28:4; 6)35:5; B)12:16; r)1,8:24.

3a Kou pasmepu ce Benu geka ce eg-
HakBu?

Kon og pasmepute a) — r) ce egHaKkBu?
Hajgu ro Heno3HaTWOT 4SieH Ha pa3MepoT:

a) x : 8, ako BpegHocTa My € 4;
6) 18 : y, ako BpegHocTa my € 12.

7 | PABMEP MEFY OBE OTCEYKMU

A (1. Ha uyptexoT ce gageHn gBe oT-

¥

L} Ce4Ku.

A B

C D

npv wto AB =6 cm, CD =4 cm.

3anvwm ro pasmepoT Ha MepHUTe 6poesn o4
JOMmKuHaTa Ha otcedkaTta AB n gormxknHata
Ha oTceykaTta CD.

KonnyHmkoT 6 : 4 Ke ro cmeTame 3a pasmep
mery oTcedkaTta AB u oTtceukaTa CD.
Otiwitio

Pa3mep nnn ogHoc Mefy OBe OTCEYKU e
KOJTMYHMKOT 04 MEPHUTE BPOEBU HA HUBHUTE
[OJIKVHW NPU UCTa MepHa eauHuua.

OpHocoT Ha egHa oTcedka AB cnpema gpyra
otcedka CD ro sanuvwysame:

S AB
AB:CD nnmm —.
CD

Hanu BToproT 4neH CD moxe ga buge egHakoB Ha Hyna?

— 3
Bo 3apa4yata 1, ogHocoTt AB:CD e 6: 4, a HeroBarta BpeHOCT € >

2. Hajau ja BpegHocTa Ha pa3mMepoT Ha oTcedkaTa a Crpema oTcedvkarta b, ako:
a)a=12cm, b =4 cm; 6) a=30cm, b=6dm.

Buuwmasaj!

[omKnHMTE Ha ABETEe OTCeYKM BO pa3MepoT Tpeba Aa ce U3paseHu Co UCTa MepHa eamHuLa.

PasmepoT Ha ABeTe OTCEeYKN € HeMMeHyBaH 6po;j.
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3. Cekoj uneH og paamepoT 0,5 : 0,25: a) NOMHOXM ro co 20; 6) nogenu ro co 5.

MNMoToa, BpeAHocTa Ha AafeHNoT pa3mep Cropeaun ja co BpegHOCTUTE Ha AobneHnTe pas—
Mepwu BO a) u 6).
LTo 3akny4yysaww?

4. 3anvwwm ro ogHOCOT Ha OTcedkaTa a = 6 cm cnpema a
oTcedkaTta b =3 cm unogpeau ja HerosaTa BPeaHOCT.

lMoToa, oapean ro ogHoCoT a: b v HerosaTa Bpen— b
HOCT, aKO OO/MKMHUTE Ha OTCEYKUTE I 3anuvuleLl

BO: a) mm; 6)dm; B)m.

LLTo 3akny4yyBal 3a Tne ogHOCKU?

Co tipeitixo9Hultie 98e 3a9a4iu

ce uotuceriu geka:
Pa3mepoT a: b He ce MeHyBa ako ABaTa HEroBM YS1EHOBU Ce MOMHOXAT Un ce nogenat co UCT
HeHynTu 6poj, T.€.

ako a:b=k v m=#0, Toraw (am): (bm)=k v (a:m):(b:m)=rk.

i‘L AKO OfHOCOT Ha aBa 6pojae a: b =k, AKO a: b=k, TOraw a = kb.

Toraw Ha WwTo e efHaKkos 6pojoT a? bpojoT k& nokaxyBa KoKy
LLITo nokaxxyBa 6pojoT k 3a 6bpoeBuTte a naTun 6pojoT b ce coapXu BO
n b? 6pojoT a.

3aAtUOMHU

AKO ogHOCOT Ha aBe oTcedkn AB u CD ek, T.e. AB:CD = k, Torauu AB=k-CD.

OpHocoT k& nokaxkyBa Koniky natu otcedkata CD ce cogpxxu BO oTcedkarta AB, T.e. & € MepH1oT
6poj Ha gomkuHaTa Ha oTcedkaTta AB Kora 3a MepHa eguHuLa Ke ce 3eme otcedkarta CD.

It
7y ' 5. [Hapenwn ce oTcedkute a=1,2dm, b =18 cm.
LA |

3anuwm ro pasmMepoT «: b 1 NpecmeTaj ja HeroBaTa BPeAHOCT.
3anvwm ro pasmepoT b :a W NPecMeTaj ja HeroBaTa BPe4HOCT.

3a pa3mepoT b :a ce Benu geka e obpaTteH Ha pasmepoT a: b.
Taka, pasmepoT 18 : 12 e obpaTeH Ha pa3mepoT 12 : 18.

6. Axawuma 5 roauHn, BunjaHa nma 10 roguHmn, a CtojHa uma 35 roguHu.

3anuwm ro 0gHOCOT Ha rogMHUTE Mery:
a) Ana n bunjaHa; 6) bunjaHa n CtojHa; B) AHa n CTojHa.

IC poitopuuonarnu omeceulku



Pasrnegaj rm pasamepute 5:10, 10: 35 1 BOOYM AeKa MMaaT HELITO 3aeQHUYKO.
BTopmoT 4neH og NnpBMOT pasmep € e4HaKoB CO NPBUOT YNEeH 04 BTOPUOT pasmep.

3atiomHu!

Pasvepute a: b n b:c 06MYHO Ce 3anulyBaaT KpaTko co  d . b:c
3anuncoT a : b : ¢ ce BUKa NPOAOISIHKEH pa3mep Ha a, b, c.

Taka, 5:10: 35 e nNpoAosiXeH pasMmep LUTO € 3aMeHa 3a aBaTa pasmepa 5:10 u 10: 35.
lMokpaj TMe gBa pasmepa, NPOSOMKEHNOT pasMep ro Coap>Xxu n pasmepot 5 : 35.

7. BosgylwHuTe pacTojaHuja mefy Tpu rpaga A, B, C ce: AB =40 km, BC = 100 km, CA = 120 km.

[MpeTcTaBu rn Tne pacTojaHuja, Ha UpTeXX, HamarneHn 800 000 naTw.

3anuwm ro npogormkeHnoT pasmep CA : AB:BC BO LITO NOMNPOCT BUA,

B 8. Ha upTexort ce fafgeHu Tpu oT- A B
cedykn AB, CD u PQ, TakBu WITO

AB=5PQ, CD=3PQ.

Konky natu otcedkata PQ ce cogpxu
BO oTce4ykata a)AB; 6) CD?

Booun geka otceukata PQ, Bo oTcedknte AB n CD, ce cogpxwu uen 6poj natu.

3a oTcedkata PQ ce Benu geka e 3aegHU4YKa mepa Ha otcedknte AB n CD.

Otwitio
3a [1Be 0TCEeYKM Ce BeNn [ileka ce COMEePsIMBM, ako NOCTON TpeTa 0TCeYKa KOojallTo Ce COAPXKM

uen 6poj naTmn BO CeKoja 04 HUB.
PasmepoT Ha gBe COMepIMBU OTCEYKM € pauumoHaneH 6poj (uen nnv gpoben).

Otceukunte AB n CD opf 3agadata 8 ce comepnueu. TakBu ce 1 naposute otcedku: AB, BC un
BC, CA, Bo 3apayaTa 7 (3aegHn4ka mepa M e oTce4ka co A0S/DKMHa, Ha npumep, 1 km).

9. Ha upTexoT e npeTcTaBeH KBaJpaT co CTpaHa a W AvjaroHana d. 4
N3pa3n ja gujaroHanaTta ¢ cO NOMOLU Ha cTpaHaTta a.
Mokaxku AeKa pasMepoT d:a € UpauvoHanHuoT 6poj /2 . -
Boouu gexa

Mma napoBu OTCEYKM 3a KOM HE MOCTOM OTCe4YKa LWTO 6u ce cogpxkena uen 6poj natv Bo
cekoja of HMB. 3a TakBU [Be OTCEYKM Ce BENU [eKa ce HeCOMEpPJSIUBU 1 HUBHUOT pasmep

cekoratl e npaumoHaneH 6po;j.
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Ha npumep, cTpaHaTa a v gujaroHanata d Ha KBadpaT ce HECOMEPSIMBY OTCEYKM; HUBHMOT
pasmep d:a e 6pojoT /2.

Tpeba ga 3naeuw:

[a MeHyBall 1 ga ogpeavl pasmep Ha ABa 6poja 1 Ha ABe OTCEYKY;
[a oApeavll BpeAHOCT Ha pasmep 1 e4HaKBU pasmepu;

Ja 3anuuell obpaTeH pasmep v NpoAocIKeH pasmep;

[a oApeAyLl HerMo3HaT YrieH Bo pasmMep.

Ilposepu ce!

AB =8
DaneHn ce oTcedkuTe cm wu A s B

AC =2 cm (Ha LpTexor).
Vckaku ja BpeaHOCTa Ha pasmepoT: a) AB:AC; 6)AC:CB; B) CB:AC; ) CB:AB.
Nckarkm ro pasamepoT Ha a crnpema b BO LUTO € MOXKHO NMOMNpPOCT BUA:

a)a=6, b=18; 6)a=28cm, b=7cm; B)a=1kg, b=800g.

Oppeam ja BpeaHOCTa Ha CeKoj 04 pasMepuTe:

a)6:8; 6) 150 : 200; B) 80 : 60; r) 0,18:0,24.

Kown oa HuB ce egHakBu?

BpeaHocTa Ha pa3smepoT x:4 e 5. Konky e x?
PactojanHmneto Ckonje — BanaHpoBo e

150 km, Ckonje — Kpuea NanaHka e 100 km,
a Ckonje — TetoBo e 50 km.

3agaqu

@ Mckaxku ro pa3mepoT a: b BO LITO MOMNPOCT
BUA, aKo:

a) 3anuwn NpoAos/KEH pasmMep Ha Tue
pacTojaHuja.

a)a=15cm, b=2dm; 6) 3anuLumn ro Toj NPOJOMKEH pasMep BO

6) a = 6x, b = 4x;
B)a=2(, b=800ml.

3anuwm ro o6paTHNOT pasmep 3a CEKOj 04
pasmepuTe BO NpeTxoAHaTa 3ajavya.

CnepgHuTe pasmepy NpeTcTaBu M BO BUA,
Ha pa3Mepu YMK YrIeHOBU ce Lenv 6poeBu.

2 4

2)0,3:06; 6)035:07; B) 5

2= :52; m)5i.35
5 4

2
Kou of HYB ce egHakBu mery cebe?

LUITO NONpocCT BMA.

[NpecmeTaj ro HEMO3HATUOT YNEH BO pas—
MepOT, ako e fajeHa HeroBaTa BPe4HOCT:

a)x:5=3G; B) 6,5:y=13;

2 1
6)x:1,3=6; rNn4—:y=3-—.
) ) 3 V=33

Hajou ro ogHoOCOT Ha cTpaHaTta u nepu-—
MeTapoT Ha:

a) paMHOCTpPaH TPUarosHuK;

6) paMHOCTpaH neTarosiHuUK;

B) PaMHOCTPaH LecTarosHuK.

IC poitopuuonarnu omeceulku ,! 7 i



@ [laneHa e oTceuka AB = 24 cm M Ha Hea e

nsbpaHa To4ka C, Taka Wwto AC =18 cm.
[a ce Hajge:

a) AC:CB

6) pasmMepoT Ha HajkycaTa cnpema Haj-
ponrara oTceyka.

MomanaTa of ABE OTCEYKM Ce COAPXKMN BO
noroniemaTa 7 natu U ocTaHyBa OTCeYKa

KOjallTo ce coap>ku BO nomanara otceyka
TOYHO 2 NaTu. Konky e gosira norofiemara
0oTCe4Ka, ako ce 3Hae Jeka nomanara oT-—
cedyka e gonra 1 cm?

2

Loizicertiu ce!

Kakswu ce mefy cebe pasmepute 12:8 n
6:47?

LLITo npeTcTaByBa paBeHCTBOTO HA eHaK—
BUTE pasmepn: 12:8=6:47

AKO pasmepuTe a:b U c:d ce egHaksw,
Toraw paBeHCTBOTO

a:b=c:d, T.e. a_c¢c
b d

ce BMKa nponopuyuja, a bpoesute a, b, c,
d ce 4/1eHoBM Ha Taa nponopuuja.
Koj o Tne 6poesu e NpB YeH, a Koj e TpeT
YneH Ha nponopyujata?
Kou ce HagBOpeLlHN, a KOU BHATPELUHU
YneHoBn?

Hajav ro nponsBogoT Ha HAABOPELLHUTE U
NPOn3BOA0T Ha BHATPELUHNTE YIEHOBU Ha
nponopuynjata 12:8 =6: 4.

Kakswu ce mery cebe TMe npom3Bogm?

8 Iemna 1. Cauunocin

Bo npaBoaroneH TpuaronHuk efeH og
arnuTe numa 60°. Ha wTto e egHakoB 04HO—
COT Ha XMNoTeHy3aTa 1 nomarnara kateta?

36VpOoT 04 AOMKUHUTE Ha ABE OTCEYKM €

35, a HMBHaTa pasnuka e 7.
[la ce Hajge 04HOCOT Ha TUe OTCEYKN.

B Tpuv KOKOLLKW 3a TpY AeHa HecaT TpM jajua.
a) Konky jajua HecaT LWeCT KOKOLWKMK 3a LWecT
neHa?

6) Konky kokowwku 3a 100 geHa ke cHecat 100
jajua?

oA 1.

¥

MPOMOPUUOHAJIHA OTCEYKHU

[JageHn ce 4yeTnpu oTCEYKU CO

" AOMKMHN AB =40 cm, PQ=7cm,

CD=8cm, RS =35cm.

Jann moxew of HUB Aa obpasysall
nponopuuja?

CocTtaBu 04 HMB HEKOja nponopuuja.

Boo4un geka, Ha npumep:
40cm:8cm=35cm: 7 cm,
T.e. 04 AO/MKUHUTE Ha fadeHUTe OTCEeYKMU
MOXe fa ce hopmupa nporopuujata
40:8=35:7.

Mopagn Toa, MOXe Aa Cce Kaxe Aeka napo-
BuTe otcedkn AB, CD n RS, PQ ce npo-
MOPLMOHAITHM.

Ouwurtio

3a gBa napa OTCeYku a, b U ¢, dce Benu
[eKa ce NPonopuUMOHaNHU, ako HUBHUTE
AOMKMHM 0bpadyBaat nponopuuija:

C

d

a:b=c:d, Te.

ol



BpegHocTa k£ Ha egHakBuUTe pasmepu a:b W c:d Ha napoBuTe NPONOPLUOHAITHU OTCEYKU
a, b n ¢, d ce Buka KoehpMymeHT Ha npornopLyuoHariHocTa.

Koj e koehnumeHToT Ha nponopumMoHanHocTa Ha otcedkute AB, CD u RS, PQ opg 3agadata 1?

- Kako Ke ro ogpeaui koegoun— Ke ja ogpenam BpeAHocTa Ha OHOCOT
A'L HMEHTOT Ha Nponopuno- | | Ag-cp, 1.e. 40cm:8cm=40:8=5;
HasiHocTa Ha oTce4knTe? p=5
— a7 .
2. [Japenwn ce otcedkute a=2cm, b=15cm,c=4cm, d =3 cm. b
Mokaxkn geka a, b n ¢, d ce nponopumoHanHn. Koj e koe- <
PULUMEHTOT Ha NponopuuoHanHocTa? d

3anuwwm nponopuuja Ha oTcedknTe a, b N ¢, d. Hajgm ro npon3sogoT Ha HAABOPELLHNTE
YNEHOBW N NPON3BOAOT Ha BHATPELIHNTE YneHoBn. Kaksu ce Tne npomssoan Mery cebe?

Bayicu u otuuitio!

Mpov3BOAOT O HAABOPELLUHWTE YIIEHOBM HAa efHa nporopuuja € e4HaKoB CO NPOM3BOAOT Of,
HEj3UHMTE BHaTPELUHN YNeHOBM, T.€.

ako a.b=c:d, torawm a-d=b-c
OBa npaBuso ce Bka OCHOBHO CBOJCTBO Ha nponopuuuTe.

3a cekoja 0f, 4eTMpUTEe NPOMNOPLMOHATHN OTCeYKU a, b, ¢, d ce BENu fAeka e YeTBpTa reo-
MeTpucKa npornopunoHana Ha apyrute Tpw.

bc

Ha npumep, d =— e 4eTBpTa reomeTpucka npornopumoHasia Ha oTce4ykuTe a, b, ¢ BO
a

nponopumjata a:b=c:d.

3. Hajgu ja gponmxnHaTa Ha YeTBpTaTa reoMeTpucka NponopumMoHana x Ha oTcevykute a =6 cm,
b=8cm, ¢ =12 cm BO nponopunnTe:
a)a:b=c:x 6)x:c=a:b; B)a:x=b:c.

Cnopeawn ro TBOETO peLleHne 3a a) Co AafeHOTO:
a.b=c:x 6:8=12:x; 6x=8-12; x =16 cm.

i
Houwicettiu ce! @ | 4. [agenun ce oTceykuTe a = 9 cm u
Lo | b =4 cm. Hajgn oTce4dka x, Takea
WTO a:x=x:b.
Cnopeay ro TBOETO peLleHne co AafeHoTO.
&~ [Mponopyumjata 9:x =x:4, crnopes OCHOB—
HOTO CBOjCTBO, Ce cBeJyBa Ha paBeHKaTa

Hajaw ja reomeTpuckata cpeguHa Ha 6po— x=9-4,na x=+/36 =6; x=6cm.
eBuTe 2 1 32.

3a 6poeBute 5 1 20 Hajan 6poj x Takos
wro5:x=x:20.

LLITo npeTcTaByBa 6pojoT /5-20 (=10) 3a
6poeBute 5 1 20?

IC poitopuuonarnu omceulku | 9



Booun geka 6pojoT 6 e reomeTpurcKka cpeamHa Ha bpoesute 4 1 9.

SaviomHu!

leomeTpucka cpeguHa (Unn cpegHa reoMeTpucka nponopuuoHana) Ha ABEe OTCEYKM CO
OO/MKVHU a U b ce BMKa OTCeYKa CO A0JKMHA x TakBa WTO a:x=x:b, T.e.

a_ X
=" & x=ab = x=\ab
x b
S. Hajawu ja reomeTpuckaTta cpegnHa Ha OTCeYKUTE:
a)a=12cm, b=27cm; 6)a=5cm, b=12 cm.
6. VYTBpau co mMepetbe ganu oTceukata b Of LPTEXOT € reoMeT— b “
pyCKa cpefuHa Ha OTCeYKUTE a U c. B —
C
7
B 7. [apeHa e nponopuwnjaTa % — . [lokaxu geka e nponopuvja u paBeHCTBOTO
¥ L\
8+4 10+5
4 5
Baocu u otiwuttio

a ¢
AKO E:_ TOorawl a+b_ﬂ_

, b g O6uam ce ga ro gokaxkew Toa.
a ¢ a c a b ¢ d at+b c+d
Booun npeka: o —=— cnegya —+1=—+1; notoa: —+——=—+—,T.6. ——=——.
ASKE-OA 7 =7 CNeAYBa i =y b d d b d
lMokaxkn feka BaXkn n 06paTHOTO TBPAEHE.
at+b c+d a ¢c
AKO ——=——, TOraw —=—.
b d b d

Totticertiu ce! Kora Tpu nnvm noBeKe pasmepun ce eaHakBK, Toraw Tme Moxe Aga ce 3anuwat BO

. a b c
dhopma Ha npoAoSHKeHa Nponopumja, Kako Ha Npumep: .

10

3a Hea Baxu: Lb_l_c e b C
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Tpeba ga 3naeuw:

Ja ro geduHupall nouMoT npornopumja;

Aa oApeauLl Herno3Hart YeH BO Nponopuvja;
Ja objacHuULL KoM nNapoBu OTCEYKM ce Npo—
NopLUOHanHu;

[a ofpeayil reomMeTprcka cpeavHa Ha age
OTCEYKM.

3aga4u

Koj 6poj Tpeba ga cton Ha MecToTo o4 6yK—
BaTa a 3a ga buae TOHHO PaBEHCTBO:

a2_2. g 2_3,

2 8 14 7
CocTtasu nponopuuja o4 4OSDKMHUTE Ha Ye—
TUpW oTcedkun: 28 cm; 16 cm;1,2dm; 2,1 dm.

Hajav ja gomkuHaTta x Ha YeTBpTarareo-
MeTpuckKa nponopuuoHana Ha oTce4kuTe a,
b, ¢ BO nponopumjata a:b=x:c, aKo:

2

a) azldm, b:idm, C=—dm;
2 4 3

6)a=2m,b=3m,c=4m.

Bo AABC Ha upTexoT e faeHo:

CM:MA =CN:NB. Bo cekoja peauua of,
TabenaTa ce AafeHy Hekou AomKuUHN. Of—
peau rm OOMKUHUTE WTO HegocTacysaar.

C
CM |MA [CN | NB
M N (]88 ]e]4
6)| 6 | 4
O

Hajan ja reomeTpuckarta cpeguHa Ha OT—
Ce4ykuTe a N b, ako:
a)a=2cm, b=8cm;

4
6) a:4gdm, b=12cm;

B)a=7cm, b=14cm.

Ilposepu ce!

Hajam ro Heno3HaTMoT YeH BO nponopupmjata
10:a=15:6.

Hajou ja gonknHaTta Ha YeTBpTaTta reomeT—
pvcKa nponopuyMoHana x Ha OTCevykuTte
a=4.cm,b=5cm, c =8 cm Bo nponopuujata
a.:b=c:x.

Hajow ja reomeTpuckarta cpeguHa Ha OT-
ceykute a=2cm n b =38 cm.

Bo npaeoaronHmot AABC Ha upTexorT,
oTce4ykaTta CD e BucuHaTa cnywteHa KoH
xuroTteHy3arta AB.

C

N
A D B

Co meperse, yTBpAM Aeka:

a) otceykata CD e reomeTpucka cpeguHa Ha
otcedknTe AD n DB;

6) oTceykaTta AC e reomeTpucka cpeamHa Ha
otcedknTe AD n AB.

@ Hajan rm x v y, ako:
X _y_ 3. 6)1 y
X

Mokaxun geka opf nponopunjata zg
MOXKE fa ce gobujaT nponopummTe:

a b b d ¢ d
c d a ¢ a b’

Hokaxn geka:

a_¢c
ako — = —, Torauu
b d

a—b c—d
b d -’
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3 | BENEWE OTCEYKA HA EQHAKBU OENOBU

i
Lotceriu ce! o (1. Ha ypTexoT e npeTcTaBeH aron

. LA | SOT u Ha kpakoT OS ce HaHeceHu
Kako Ke nogenuiwi gageHa otceyka Ha ea— T
HaKBW 4ENOoBW: efHakBM oTcevkn OA = AB = BC.
a) Ha OBa; 6) Ha yeTnpn? FoT

3a AFGH 1 APQR Ha upTexoT e aageHo:
a=a,B=B, FG=PQ.

H R
K\B o, B,
F G P Q
KakBu ce mefy cebe Tve TpmaronHmum? Hus ToukmnTe A, B n C ce nosneveHn mefycebHo

napanenHun npasun p, g W r, KOUWTO Fo cedart

Kaksu ce mefy cebe COOABETHUTE CTPaHM
y - P kpakoT OT Bo Toukute A,, B, n C,, coogseTHo.

Ha CKNnagHu TpuarosHuuyn?

3aotceuknte OA, A B, n B,C, ce Benu aeka ce coogsBeTHu Ha oTceqkuTe (no pea): OA, AB n BC.

WNamepu rv otceuknte OA , A.B,, B,C,. LLITO 3akny4ysawu?

2. Bo Bpcka co LpTexoT of 3agaqarta 1, obuam ce Aa AoKaxell aeka

OA,=AB,=BC;.

Pasrnegaj ro UpTeXoT Ha KOj ce MOBJfIeYEHU yLITe
otceukuTe AB, n B,C,, napanenHo co kpakot OS, u
Ce 03HaYeHW HEKOJIKY arnm co 6poeBw.

Booun ri AOAA, n AA BB, n corneaaj geka:

& <1=<3, <2=<4(3owT0?) & OA=AB, (30wT0?)

@& AOAA, =AAB,B,, na OA, = A B, (3owT0?).

17271

Booun rn AAB,B, n AB,C,C,. lNMokaxu geka v Tve ce cknagiv n geka AB, =B,C, .

Boou4u ja 1 3anomHuM ja cregHaTa Teopema 3a eAHaKBUTE OTCEYKM Ha KpauuTe o e4eH aron.

AKO Ha eOHNOT Kpak o4 Aaf€eH aron ce HaHeCeHn eqHaKBu OTCEYKM N HA3 HUBHUTE KpaeBu ce
NoBfeYeHn napasesiHu npasy WTO ro cedaT APYrmoT Kpak Ha aronoT, Toraw Tue npasu
OTCEKYyBaaT N Ha APYrnoT Kpak MerycebHO efHaKkBu OTCEYKM.
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Bp3 ocHOBa Ha OBaa Teopema MOXKeLl Aa NnoAenvil JajeHa oTcevka Ha Npou3BosieH 6poj eqHAKBY
[1ernoBu.

3. Ortceukara AB Ha LUPTEXXOT nogenu ja Ha 5 egHaksu
Aenosu. A B

e Kako ke ja ynoTpe6buw ) [Bo Toukata A Ke noBnevyam npou3BOsHa
AL npeTxogHaTa Teopema 3a | [nonynpaea M Ha Hea CO MO4YeTOK BO A Ke
Aajanogenvi otceykarta | [HaHecam 5 egHakBu oTcedku. [oToa Ke no—

AB Ha 5 egHakBu gena? BJie4Ham napasnesiHu npasu, criopes teopemMara.

Cnepu ro pelwaBareTo U BOOHM ja NocTankaTa 3a nogenba Ha oTcevka Ha eqHaKBM AeSI0BMU.
&= [MoBneyun nponsBosHa nosiyrnpasa AS Kako Ha LipTeXOT.

@& Ha AS, noyHyBajku og A, neTnaTu HaHecu NPon3BOJSTHO N3bpaHa oTceyka, Ha npumep AE; co Toa
Ke gobuew neT TOYKK; neTTaTa o3Ha4m ja co C.

A B A 4 4 4 4 By
\ E
C C
S S
&~ TlNosneyu ja, npBo, npaeata CB 1 noToa, H13 cekoja o4 [obueHnTe Toukn Ha AC, noBrieyu npaea
napanenHa co npaeata CB; Tve npasu ja genart otcedkara AB Ha neT egHakeu OenoBMw.

O6jacHu 30WTO TME 5 fENnoBM ce egHaKBKU Mery cebe.
4. HaupTaj oTcedka AB co gomxknHa 7 cm n nogenu ja Ha 6 egHakBu AeNoBu.

S. HaupTtaj egHa oTceuka n ogpeaun ja HejauHaTa cpeguHa, KOPUCTEejKKU ja TeopemaTta 3a
eHaKBUTE OTCEYKM.

L ce! )y I 6. HaupTaj oTcedka AB of 6 cm.
Ha otceukata AB e o3Ha4veHa ToukaTta M o a) NMopenu ja Ha 5 egHakBM AENOBMW.
Taka wto:AM=4cm v MB=3cm. 6) O3Haum Touka M TakBa WTO
AM:MB=3:2.
A M B
Bo koj ogHoc Tovkata M ja genv oTceykara
AB?
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Cnopeau ro TBOETO pelleHne CO AafeHOTO Ha
LPTEXOT.

7. HaupTtaj otcedka AB n nogenu ja Ha gBa gena
4mjLITO ogHoc e 3 : 4.

MpBo, nogenu ja otcedkata AC Ha 3 + 4 = 7 eQHaKBW 4ENOBW.

Cnopeay ro TBOETO peLleHne co A4aAeHOTO

Ha LPTEXOT, Ha KOj e 3eMeHo AK =3 . AE
1 KM || CB.

Taka e fo6ueHo AM:MB =3: 4.

O6jachu 30wTo AM:MB=3:4.

OBaa KOHCTpyKLUMja ce Brka nogenba Ha oTcevka Bo AafeH OgHoOC.

8. Ortceukara AB Ha UpTexOT e nogeneHa co Toukata M A M B
BO ogHoc 3 : 2. UcTo Taka, otcedykaTta CD co Toukata N
e nogeneHa BO UCTUOT 04HOC 3 : 2. C N D

CocTtaswu nponopuuja 3a genosute of otcedkara AB
n og otcedkata CD.

EfHa MO>XXHOCT €: AM:MB = CN:ND, WwTo 3Haun AM, MB ce nponopymoHanHu co OTCeHKNTe
CN, ND. lNopaaun Toa ce Benu geka otcedknute AB n CD ce nogenexn nponopymoHariHo.

Ouwitio
3a [1Be OTCEYKM Ce BeNu [ieKa ce nogesrieHn NPonopLmMoHasnHo, ako O4HOCOT Ha AeroBuTe

o[ egHaTa oTceyka obpasysa nponopumja co 0AHOCOT 04 AeNOBUTE Ha ApyraTa oTceyKa.

9. HaupTaj ABe 0TCeu4Kkn Co JOMMKMHM 7 cm 1 4 cm 1 NoAeNn rv NpornopumoHarnHo Bo ogHoc 1: 2.

114 | S ema 1. Cauunocii



Tpeba 9a 3naeuwt:

4a nojenvil oTceyka Ha eAHaKBM A4enoBU U
Ja ja objacHMw nocTankaTa,

[a nogenuvl oTce4vka Bo AaAeH OAHOC;

[la 06jacHuLL Kora fjBe OTCEYKM Ce NoLeNeHm
MPONOPLUMOHAITHO.

3agaqu

HaupTtaj oTcevka o4 6 cm mn nogenv ja Ha
efHaKBW 4eNnoBMu:

a) Ha Tpu; 6) Ha ceaym.

@ HaupTaj oTceuka AB v nogenu ja Bo ogHOC
a)2:1; 6)5:2.

@ HaypTtaj oTceuka co gormkmHa 10 cm u
nogenu ja:

a) Ha 7 e4HaKBMX 4ENOBY;
6) BO ogHoCc 4 : 3;

B) HA TpW OTCEYKM BO ogHOC 1: 2 : 4.

HaupTtaj AABC v HeroBuTe cTpaHu nogenu
M Ha No TpW egHaKBWU 4ENOBWN.

Hauptaj AABC v TexuwHaTa nuHuja AA,.
Oppeau ro TexxmwteTo T Ha TPUaronHUKOT
co Toa Wto AA, Ke ja nogenvi Bo 04HOC

AT:TA, =2:1.

Ilposepu ce!

HaupTtaj otcevka AB og 5 cmu nogenuja Ha
3 egHakBu genosu. [loTtoa, o3Ha4ym Todka M
WTO ja genu otcedkaTta AB Bo ogHoc 2 : 1.

3anuvwwu egHa nporopuyja Mmefy fenosuTe Ha
otcedkute PQ n RS kouwTo co Touknte H
n K Ha UpTexXoT ce nogeneHyn nponopuymo—
HasnHo.

ToukaTta M ja genv otcedkata AB Bo ogHOC

AB:MB =5 : 3. [lomkuHaTa Ha oTceykara

AM e 4,8 dm. Hajam ja gonxuHaTta Ha
oTcedkaTta MB; AB.

@ 3a kornky Tpeba fa ce npofoSKu oTceud—

kata AB =12 cm 3a Aa ce fobve oTceyka
AC wTo ja 3agoBonyBa nponopuunjaTta

AC:BC=5:27

ToukaTta M ja genu otcedkata AB Bo ogHOC

AM:MB=3:2. Hajon rn pasmepute

AM:AB n AB:MB.
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4 | TANNECOBA TEOPEMA 3A NMPOMNOPLMOHAJIHN OTCEYKU

i
Homiceruu ce! A I 1. Ha uypTtexoT e gageH octap aron
. L SOT. Ha kpakoT OS e usbpaHa
Kakoicel e AaneHa OTeeHKa: Touyka B, a Ha kpakoT OT Touka D.
a) Ha eAHaKBW OeNoBy; Hu3 B 1 D e noBneveHa npasa p.
T

6) BO gageH ogHoc m : n?

D
O6jacHu ja KOHCTpyKLUMjaTa. /Q

o) B S

Ha oTceukaTa OB ofpeam Touka A, Taka WTo OA : AB =3:2.
Hns ToukaTta A nosrieyu npaea q || p. Heka npaBaTta ¢ ro cede kpakoT OT Bo To4kara C.
Mokaxu geka OC:CD=3:2.

= LLITo Ke KOpUCTULL 3a Aa NOKaxKeLl Ke ja uckopvctam nocrankata v
% — = TBPAEHETO 3a Aenere oTceyka
-t neka OC:CD=3:2? PA A

BO JaieH OHOC.

Ha upTexoT e fafeHo pelweHneTo Ha 3agadara.
Oprosopu Ha crnegHuTe npallama.

Kako e nogeneHa otcevkaTta OB Ha 5 egHakeu genosn?

Kako e ogpefeHa ToukaTta A Taka WTo OA:AB=3:27
3owTto OC:CD=0A:AB=3:27?

Boouu ro n 3anomHu ro TBpAeHETO HapeyeHo Tanecosa Teopema
3a NPONOPLMUOHASTHN OTCEYKM.

AKO KpauuTe Ha efeH aron ce mpecedart co ABe pasfuyHu napanenHu ‘R
npaBu, Toraw OTCEYKUTE LWTO ce AO0OMEHN Ha egHNOT KpakK ce npornop-—
LMOHasHM Co COOABETHUTE OTCEYKM Ha APYrnoT Kpak.
D
C —_— = Ny
AC||BD = OA:AB=0C:CD

O A\ B\

2. HaupTexoT e 3emeHo AC || BD.
Ako OA=4dm, AB=5dm, OC=8dm,
Hajav ja CD;
nokaxxn geka OA :OB=0C:OD.
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Baxku onwTo: of paBeHCTBOTO OA:AB=0C:CD (Bo Tanecosarta Teopema) ce fobusa
paBeHcTBOTO OB:0OA =0D:OC unm

OA:0OB=0C:0OD .

Co KopuCTeHbe Ha COOABETHO CBOJCTBO Ha nponopuum, og, AB:OA =CD:OC cneaysa
(AB+0OA):OA=(CD+0C):0C.

Mokaxkn aeka OB:OA =0D:OC.

C
3. Ha ypTtexxoT e gageH AABC v npasa MN || AB wTo ru ceve
apyrute ase ctpaHm AC n BC.
V1Bpamn geka ctpaHmnte AC n BC co npasata MN M N
ce nojeneHu nponopuumoHasiHo, T.e.
CM:MA =CN:NB. / \
AKko miu e HEeOUxXoQHa UOMOUL... A B

MpBo, cornenaj geka kpauute Ha < ACB ce npecedeHnun co napanenHute npasn MN 1 AB. NoToa,
npuMmeHn ja TanecosaTa Teopema.

w T
b | 4. HaupTaj aron SOT 1 HaHeCK OTCEYKM Kako Ha C D
¥ —_— _ R
v upTexot: OA=4cm, OB=6cm, OC=3cm,

YBepu ce geka otcedkunte OA, OB u OC, OD ce
nponopuMoHarniu, T.e. OA:OB=0C:0D.

Moeneuun rm npasmute AC n BD. lNMoToa, co noMow Ha ABa TpMarosiHu NiHWjapu, NpoBepu
4anv Tme npaBu ce napanesnHu.

AKO upTalle n MepeLle JOBOJTHO NPeLmn3Ho, cekako 3aknyydn aeka AC || BD.

Baxcu otiwurtio!

AKO [Be npaBu OTCEKyBaaT Of KpauuTe Ha HEeKOj arosi NPOnopLMOHaiHA OTCeYKU, Torawl Tme
npaBu ce napanesnHu.

DT
C
m OA:0OB=0C:0OD = AC| BD
0 A\ B s

OBa CBOJCTBO Ha NPOMopLVoHanHMTe 0TCEe4KM e HapedeHo obpaTHa Teopema Ha Tanecosara.
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OA=4cm, OC=6cm, OD=9cm.

YTBpAV 3a KO Of, ClEeAHNBE JOJKMHMU CMOPES LPTEXOT, Ke buge

MN || PQ:

a) RM=10, RP =12, RN=15, RQ =18; M N

6) RP =14, MP =4, RQ =21, NQ =6;

B _: _: _: _: )

) RM=6, RP=8, RN=9, RQ=14 P Q

Tpeba ga 3naeuw:

a ja uckaxew Tanecosarta Teopema v Aa ja NPMMEHULL BO e4HOCTaBHU 3aJayu;

Ja jauckaxew obpaTtHaTa Teopema Ha TanecosaTa u Aa ja npyMMEHNLL BO €4HOCTaBHN 3a4a4u.

Ilposepu ce!
Ha ypTtexoT e gageHo geka PQ || BC. [ononHu rm cnegHute TBpAeHa 3a C
ha buaaT TOYHM: Q
a) AP: AB =[I:[; 8) J:0= AQ:QC;
6) AP:PB =[:0; r) AC:AQ =[:0. A S
E

28
[anu 3a HasHa4yeHnTe OTCEeYKUN Ha LPTEXOT Ke buae ¢
BC || DE? 35

20 16
A B D
3agaqu

@ Ha upTexoT & semeHo AC || BD. @ Bo AABC Ha LpTexoT e aagero MN || AB.

D
c a) Hajgm ja CN, ako: %
CM=12; CA=18;BN=8; M N
6) Hajau ja CM, ako:
o A ‘B — A B
L CM=NB, MA=4#
Hajgw ja OB, ako: —

CN=09.
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Bo cekoj o TpuaronHuumTe Ha LpTexoT e
roBJie4eHa OTce4vka naparesiHa co OCHO—
BaTa W Ha3Ha4YeHW Ce AOMKNHUTE Ha HEKOU
OTCEYKM.

Bo cute yeTmpun cniydam Hajam ro x, CMeTajku
Aeka gpyrute 6ykBu ce fageHun 6poesu.

e Kpaumte Ha < SOT (Ha upTexoT) ce npe-
cedeHu co napanendnte npasm AA,, BB, n

CC,, npn wto OA:AB:BC=2:3:1 u

OA, =6 cm. Hajon rv JOMmKuHUTE Ha OT—
ceykute AB, nB.C..

3a Ha3HayeHNTE OTCEYKM Ha LPTEXOT a);
6), nposepu aanu ke 6uae BC || DE. O6pas-
JIOXKW rO TBOjOT OAroBOP.

E
a) 18
C
24
20 15
A B D
6) E
33
C
23
30 20
D B A

Mokaxkn geka of nNpo-— D
nopuujata

OA:AB=0C:CD ce

6 :
nobusaat nponopuunTe 5 A B

B) OB: AB=0D:CD;
r) OA:OB=0C:0OD.

a) AB:OA=CD:0C;
6) OB:OA=0D:0C;

Oobuogu ce! ...
He e 3ag9oaxcuttiearo

‘ @
N 2
7 ay
’

Ha uyptexoT e gageH AABC Bo koj CD e
cvmeTpanara Ha aronot npu temeTto C.
[NoToa, npogomkeHa e cTtpaHata AC u
nosnedveHa e npasata BE || DC.

E

a) [lokaxu feka ABEC e o 4
pamMHOKpaK co Kpauwu i
— 2\
BC =CE. 3/
A D B

6) dokaxu geka cumeTpanaTta Ha <<ACB Bo
AABC ja genv cnpotnsBHaTa cTpaHa AB Ha aBa
Aena LWTo ce NponopuuoHanHu co Apyrute ase

cTpaHu, T.e. AD:DB=CA:CB, T.e.

(c=x):x=b:a.
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S | SAOQAYM CO NMPUMEHA HA TAJIECOBATA TEOPEMA

Hotucettu ce! o 1. Hauyprtaj AABC. MoToa, nosneun

 §
Kako rnacu TanecosaTa Teopema 3a npo— " npasa B,C, WwTo rv ceye kpauuTe Ha
MOPLMOHANTHN OTCEYKN? <A un e napanenHa co ctpanata BC, kako Ha
. . TEXOT.
Op nponopuwmjataa: b = ¢ : x U3pasu ja x co Hp C
nomoLl Ha a, b, c.
C1
Kaksu ce mefy cebe ogHocute AB:AB, n AC:AC,?
WNamepun rn BHumatenHo otcedknte AB, AB,; BC, B,C, n notoa
npecwmeTaj rm ogHocute AB: AB, n BC:B,C,. A B B

LLTo 3abenexysaiu?

AKo upTalle 1 mepelle LOBOSHO MPeun3Ho, CUrypHo 3abenexa feka otcedkute AB, AB, ce
nponopumoHanHu co otceuknte BC, B,C,, T.e.

AB:AB,=BC:B,C,=AC:AC,
Baxcu otiwurtio!

AKO BO e[leH TpuarosiHVK ce MNoBJiede npaea WTo e napanesniHa Ha efHa cTpaHa U v ceve
ApyruTe ABe CTPaHu Ha TPMAarosIHMKOT, Toraw ce 4o6MBa HOB TPUAroSTHUK YAMLITO CTPaHu
ce NPOMOpLMOHaHM Ha CTPaHUTE Of AaAEeHUOT TPUarosHuK.

2. O6uau ce aa ro gokaxell TBpAeH-eTO BO 3a4adata 1, co
npumeHa Ha Tanecosarta Teopema.

AapeHo: Bo AABC, npasaTa B,C, || BC (kako Ha LpTexoT).

BC _ AC _ AB a b ¢
[Ookaxu geka: = = , Te | —=—=—,
B,.C, AC, AB, a b ¢
kage wto: BC=a, AC=b, AB=c, B,C, =a,, AC, =h,, AB,=c,. c

a [lageHnoT UpTeX e AOMOJSIHET CO MOBMeKyBare Ha F
AL npasara B,F napanenHa co AC. Kako Ke ja npumeHuLu

TanecoBaTta Teopema 3a Aa M fOKaXKewWw AafeHuTe

paBeHcTBa? A B, B

Ke rv 3anuiiam nponopuuuTe of NponopLMOHANHUTE OTCEYKU LTO ce A06UeHun 3a
arnute: <BAC n <{ABC. lNoToa Ke nsspliam cnopegysamse.

Cnopeay ro TBOETO pa3MUCIlyBakbe U PeLLeHne Co AafeHOTO.
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AB _ AC

& <{BAC e npeceueH co B,C, || BC, na cnopes Tanecosara TeopeMa: — = — (1)
AB, AC,
. AB _BC
& <{ABC e npeceyeH co B,F || AC, na cnopep TanecosaTa Teopema: 5 (2)
1

& YeTupuaronHukoT B,FCC, e napanenorpam (3owto?), na: FC =B,C, ; N0 3aMeHyBarbeTo BO

AB BC BC _AB _AC
2), ce pobnBa —— = . 3 & Op1 (1) n (3): = = ,
(2). cen AB, BC, ©) B.C, AB, AC,

Osa TBpAaeHse ce Buka ywTte Tanecosa Teopema 3a TpUarofiHuK.

T.e

a
al C1 bl

Baxcu u obpartino tispgerve!

AKO egHa npasa Nnpu NPeceKyBar-eTo Ha C
[BE CTPaHu Ha TPUarosIHMKOT M pas—
[enyBa HUB Ha NPOMOpPLMOHAsTHM OTCeY—
KW, TOralwl Taa npasa e naparnesnHa co
TpeTaTa cTpaHa Ha TpMarosiHMKOT.

m:n=p:q = FG| AB

3. Bo AABC Ha upTtexoT MN || BC. ¢

Hajam ro ogHocoT BC : MN, ako AM =12, AB =18.

Hajav ja MN, ako AB =15, BC =10 n M e cpeguHa Ha AB. A M B

< MpoBepu ro pelueHneTo 3a MN cropej CBOjCTBOTO Ha CpeAHaTa NHMja BO TPUAromHMK!

4., MpaBuTe p 1 g Ha UPTEXOT Ce Npece4veHn co Tpu MefycebHo napa—
nenHu npasn. Nokaxkn geka COOABETHUTE OTCEYKU a, d' ce Npo—
MOpUMOHArHM Co oTcedkuTe b, b', T.e.

a:a=>b:b.

Mpocneaw ro peleHneTo Ha 3agadara.

&= [Nosneuu ja oTcedkarta AD, Kako Ha LpTEXOT, 1 BOO4M [ileKa KpauuTe
Ha < CAD n Ha <T ADB ce npece4eHu cO No ABe napanesnHv npasu, na:
a'b=x:y n a:b=x:y.
& Bupejkn gecHnTe cTpaHu Ha paBeHcTBaTa UM ce eHaKBK, MoXelLl Aa
3aKnyyvw neka a:b=a:b T€. a:d=b:b.

Cnopea NpeTxo4HUOT UpTeX, AageHoea=3,b=5unb'=7.
Hajau ja gomkuHaTa Ha oTcedkara b'. D C

9. 3a Tpanesot ABCD Ha upTexoT e gageHo: MN || AB, AD =18 cm, M N
BC=24cm n DM=3cm Hajgm rv BN 1 NC.

A B
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it
D ' 6. [anenn ce oTceukuTe g, b, ¢ KAKo Ha LPTEXOT.
LA \

b
Hajam oTcedka x TakBa WTO a: b =c:x, T.e. KOHCTPyUpajja 4eTBp- ¢
Ol
Tara reomeTpucka nponopymnoHasia Ha OTCeYKnTe a, b, c.
AKO HE MOXELl cam Aa ja pewuw 3agadaTa, Ke T NOMOrHaT crnegHuTe ynaTcTea.
&= [NoTceTn ce Ha TanecosaTa Teopema. T

D

@ HaupTtaj aron SOT 1 HaHecu rm oTcevkuTe
a=0A, b=AB 1 c=0C, KaKo Ha L|pTexoT.

&= lNoBneuun npaBa HM3 B, napanenHa co AC u
npecekoT 03Hauu ro co D.

= X=CD e 6apaHaTa oTceyka. (3owTo?)

YeTBpTarta reomeTpucka nponopuuoHana x Ha OTCeYKnUTe a,
b, c MOXe ga ce gobve n crnope ApYrvos LPTEX.

Pasrnenaj ro ypTexxoB 1 06pasnoxu ja noctankara. O\ v N N

b
7. 3aoTtceukute a =4 cm, b = 6 cm u ¢ = 5 cm, KOHCTPYMUPaj ja YeTBpTaTa reomMeTpucka

bc ac
npornopuymoHana: a) X =—; 6) x= 5
a

lNpBo cornepaj geka og x = E MOXKeLl fa ja cocTaBuw npornopumjatax:c=5b: a.
a

8. HaupTaj gBe otceykm a = 3 cm u b = 2 cm. KOHCTpyunpaj oTceyka x, TakBa LWTO x = ab.

MpBo cornenaj geka of x = ab MOXew Aa ja cocTaBuw nponopuuwjata 1:a=b: x; noToa usseam
ja KOHCTpYyKUujaTa.

Tpeba ga 3naeuw:

Ilposepu ce!
[a ja uckaxew TanecoBaTta _
Teopema 3a TPUaronHuK 1 4aja 3a AABC e gageHo: MN || AB. Hajgu rv HeroBuTe cTpaHu
NPUMEHNW BO €4HOCTaBHMU crnopen noaaroyMTe Ha LpTexor.

3aaa4u, O6jacHu ja mocTankarta 3a KOHCTpyupare 4eTBpTa

reomMeTpu1cKa npornopuvoHana x Ha Tpy AafeHN OTCEeYKM

hJa KOHCTpyupaw 4yeTBpTa
a, b, c.

reomeTpucka nponopuvroHana

Ha TPU OTCEYKM. N
M N
7 4
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3agaqu

@ Bo tpanesot ABCD Ha upTexoT, Co 0C—
HOBW AB =12, CD=5u kpak AD=7,

npofosmkeHn ce kpauyute AD ?
n BC o HMBHMOT npecek S.

Hajgvja SD. 250N

A

ve

Oppeaym ja BucmHaTa A
AB Ha efHO ApBO (Ha
UPTEXOT) ako He—
rosaTta ceHka BC
€20 m, aBo uUCTO
Bpeme, ceHkata
Ha ctanoT PQ opg
1me ponra 1,4

m. C Q B
@ Bo TpanesoTt D C
ABCD Ha yp-

TEeXOT,

MN || PQ || AB. Hajaun
T AOJDKUHUTE Ha
kKpauynute AD n BC
cnopepq nogarouute A B
Ha LpTEXOT.

Bo AABC Ha upTexoT C
cTpaHaTta BC e no- k

AernleHa Ha Tpu efHaKBwU

[eNIOBU U HWU3 AenbeHuTe k
TOYKM Ce NOBMEeYeHn Npasu,

napanesnHu co cTpaHaTta k
AB, 4njawTo AOMXKKHA € A 15 B
15 cm. Hajgm ja gormxkuHaTta

Ha cekoja of OTcevkuTe, 3adpaTeHn BO TpuU-—
arosTHUKOT.

KoHcTpyupaj ja yeTBpTarta reoMmeTpucka
npornopumnoHana Ha oTcedknTe a = 4 cm,
b=5cm,c=3cm(a:x=b:c).

HaupTaj Tpu oTce4ku a, b, c. INoToa, KOH—
CTPpyMpaj oTcedKa x, Takea LUTO:

a)x:a=b:c 6)a:x=b:c
B)a:b=x:c.

HaypTtaj otcedkun a un b. llotoa KOH-
CTPyMpaj OTceYKa x, TakBa WTO x = a?.

@

HaupTtaj oTceuku a n b. Notoa KOHCTPY—
npaj oTceyka x, Taksa LWTO
a’ b?

,  0) X=—.
b ) a
CtpaHata DC Ha C
Tpanesot ABCD co

AD=8 u

BC=20, nogeneHa e Ha
TPU €4HaKBM OENOBU M HM3 A B
fenbeHnTe TOYKM ce no-

BJIEYEHM NpaBu napasnenn co OCHOBUTE (Kako Ha
LpTexoT). Hajan rm JOMKUHUTE x U y Ha OT—
ceydknTe 3adpaTeHn BO TpanesoT.

OoCcHOBMU

lMomoLw. Moenevn ja npaBsata DM napanenHa co
AB n pasrnegaj ro ADMC (noTceTtu ce Kako ja
pewwn 3agadyaTta 4).

@ Ha ypTexoT e npeTcTaBeHa cutyaumja Ha
TEPEeHOT CO HepgocTanHa Todka A u
jocTtanHa Toyka B.

a) Hajau ro HepgocTanHoTo pactojaHue BA .
6) MpecmeTaj ro BA , ako e U3MEPEHMN A0MK1—
HUTe: BC=100m, CE=250m 1 CD=80m.

B) Hajau ro pactojanneTo EA , ako ce namMepeHu:
CE=250m, CD=80m n DB =96m.
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LCiHMHHI/I TPUATONMHULM

6 | CNUYHU OUTYPU. CNTUYHU TPUATOJTHULM

[owmceruu ce! A Bo CEKOjAHEBHMOT XXUBOT MHOTY 4€CTO
= cpekasame npeameTy LTO MMaaT ucta
Kpauyute Ha aronot SOT ce npece4yHu co cdopma, a pasnuyHa Unu ucTa rone—
napanenHuTe npasu AC n BD. MWHA: aBTOMOOW M HErOBMOT MOAET; ABE Yallu;
T [1Ba CTOMa WUTH.
D
0 A\ B\ S
CrnopeA UpTeXOT, 3anuwu pasmep Ha 3a gBe reoMeTpucKu urypu wTo mmaat
OTCE4YKW LITO € €AHAKOB CO pasMepoT: cocema ucta popma, a pasnmyHa unu ucta
a)OA:AB; 6)OC:O0D. ronemvHa, 06M4Ho, BENMMe AeKa Ce CIIMYHM.
Cnopen Koja Teopema rv 3anuwa
pasvepuTe? 1. 3a kou op cnegruTe durypm moxeme aa
Ha upTexxoT BaXku MponopuyoHanHocTa Ha peyeme geKa ce CNYHW:
oTce4knTe: OA: AB = OD:DC. [lBa KBaapaTa;
c ABa Kpyra;
D KBagparT un Kpyr?

2. HapeHu ce aBe reorpadyckm kapth Ha Ma-—
) A\ B\ keoHuja. MpeaTa co pasmep 1 : 1000000,
a BTopata co pasmep 1 : 500000.

Kaksa nonox6a nvaat npasute AD n BC?
[danu Tne kapTn ce CnnmyHn?
KakBwu ce no ronemuHa arnure:

a) <OADun <OBC; 6) <ODAwn <0CB? Ha npeata kapTa, pactojaHneto o
Ckonje go KymaHoBo e 4 cm. Konkaeo

e pacTojaHuneTo og Ckonje go KymaHoso
Ha BTOpaTa kapTa?

Koj e ogHocoT Ha pacTojaHneTo Ckonje—KymaHOBO o npBaTa KapTa co pacTtojaHneTo Ckonje—
KymaHoBO Ha BTOpaTa kapTa?

KakoB e 04HOCOT Ha pacTojaHneTo Mefy Kom 610 ABe MecTa Ha NnpBaTa KapTa Co pacTojaHNeTo
mMery coogBeTHMUTE ABE MecTa Ha BTopaTa KapTa?
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a

D | 3. Pasrnepaj ro upTexxoT Ha KOj TeEMU—
TN HaTta Ha TpuaronHuuyute ABC u
A.B,C, nexat Ha nonynpasu co

novetHa To4dka O n obpasysaat NPONopLUOHAsHA
oTceuku: OA:OA, =1:2; OB:0B, =1:2;

OC:0C, =1:2.
3a tpuaronHmumte ABC n A B.C, Ke pasnukyBame: COO[BETHN TeMWUHba, COOABETHN arnu un
COOABETHU CTPaHW, T.e.
@& coogBeTHu Temuma ce: AnA; BuB,; CuncC,;
&= coogeeTHun arim ce: <Aun <A, <Bun<IB,, <Cun<IC,;
@& coogsetHu cTpanm ce: AB n AB,; BCuB,C; ACnAC,.

MNokaxu aeka coogBeTHUTe cTpaHu Ha TpuaronHuumTte ABC n A B,C, ce napanesnHu, T.e.
AB||AB,; BC||B,C, n AC||AC,.
[Mokaxkn geka cOoOABETHUTE arnn Ha TPUaroNHUUUTE ce efHaKBw, T.e.
<A=<A,; <B=<4B, nd<C=<C,.
lMoKaxxn gexka CoOOABETHUTE CTPaHU Ha TPMarosIHMUMTE ce NPOonopLUoHaniu, T.e.

AB:AB, =BC:B.C,=AC:AC, =1:2.

Cnopeay ro TBOETO peLleHne Ha 3agadarta co AafeHoTO.

= Bugejkn OA :OA, = OB : OB, , 0f obpaTHaTa Teopema Ha Tanecosara, crieqysa feKa
AB || A,B,. Ha nct HaumH moxelw fa nokaxew geka BC || B,C, n AC ||AC..

&~ bugejkn AB|[A.B, n AC ||A,C,, cneagysa geka <A = <A, Kako arnv co napanesiHv Kpauu.
Ha nct HaumH moxelw aa nokaxelw feka <B = <{B, n <C = <C,.

& [NloTceTn ce Ha TanecoBaTa Teopema: ako KpaumTte Ha aronoT SOT ce npeceyeHun co

napanenHuTe npaesu AB n A B,, Toraw cooaseTHuTe oTcedkun AB 1 A B, ce nponopuuoHaniu

co otcedkute OA 1 OA,, T.e. OA:O0A, = AB:AB, =1:2. Moxew fa nokaxeLl aeka ucT
pasmep MMaaT 1 pyruTe COOABETHN CTPaHN Ha TPUArOMHULNTE, T.e.

AB:AB,=BC:B,C,=AC:AC, =1:2.

3a TpuaronHuynte ABC n A B,C, nokaxa geka cooaseT— C,
HUTEe arnn UM ce efHakBuW, a COOABETHUTE CTPaHU UM ce C
nponopunoHanHu. Tue moxar ga évaart gageHy v Bo gpyra
nonoxoa, Kako Ha LUpTeXoT, AEeCHO. /\
C, Ako TpuarosiHukoT ABC ro HaupTaL
C Ha NposupHa xapTuja, MoXeLl Aa ro A B A B,
nocTtasmw Bo obnacta Ha AA B.C,
A (Kako Ha UpTeXxXOoT), Taka LUTO COOABETHUTE CTPaHu Aa 1M ce napanenHw.
A B Booun neka AABC 1 AA B,C, umaat ncra popma, Ho pasnmyHa ronemmHa,
A 5 T.€. leKa Tue ce CSINYHU TpuarosHuLum.
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4.

3aviomHu!

3a gBa TpuaronHWUM ce Benu AeKa Ce CIIMYHWU, akO COOABETHUTE arfin UM ce efHaKBMu U
COOBETHUTE CTPaHU UM Ce MPOMOPLIMOHASTHW.

3a cnu4dHuTe TpraronHuuy ABC n A B.C, sanunwysame: AABC ~ AA B.C..

Ce uuta: AABC e cnuyeH co AAB,C..

Koj e Koe(hmuMeHTOT Ha NPonNopUMOHaNHOCTa Ha CTpaHUTe Kaj crnvyHuTe TpuaronHium ABC un

A.B,C, Bo 3agayara 37

Bo 3apgayaTa 3 cornena geka KoeuumeHToT Ha NPONOPLUMOHANTHOCTa Ha CTPaHUTE Ha CIINYHUTE
1

TpuaronHuum ABCnAB.C,el1:2,Te. >

KoemumeHToT Ha NponopLUMoHanHocTa Ha COOABETHUTE CTPaHW Ha ABa CIMYHM TPUaroHULUm

(AABC ~ AA B,C,) ce BrKa 1 KOe(hULIMEHT Ha CrIMYHOCTA.

Ako 3anuwett AABC ~ AMNP, Toa Ke 3Ha4n geka coogseTHuTe Temmtba ce: AMM, Bu N, Cun P.

Bo sapgayata 3 cornega aeka AABC ~ AA B.C, 1 KOe(ULUMEHTOT Ha CnnyHocTa e %
3owTo AA B,C, ~ AABC u KOj & KoepuLMeHTOT Ha cnndHocTa?
Tpeba ga 3naewu:

ako AABC ~ AXYZ, Toraw AB: XY =BC:YZ=AC:XZ=k n<<A=<X, <B=<Y,<C=<Z;
[a ro ogpeanil KoepuunmeHToT Ha CNMYHOCTA Ha ABa CNUYHM TPUarosHULn.

Ilposepu ce!

Ha LpTexoT: AABC ~ AMNP, c P

3anuwm rn cooageTHUTE: 2 3 6 X

a) CTpaHu; 6) arnw.

Oppeay ro Koet LMEHTOT Ha CIINYHOCTA. A 4 B M y N
Oppeon rim x n y.

3agaqu
[lageH e: AABC ~ ARST. @ Ha upTexoT, AABC ~ APQR 1 HasHaueHu
3anvwm rv cooABeTHUTE: ce JoMMKUHUTE Ha cTpaHuTe. Ogpean rm x

a) CTpaHun, 6) arnw.

ny
@ HaupTtaj gBa paMHOCTpaHU TpMarosHuKa, c R
NpBMOT CO CTpaHa a = 3 cm, a BTOPUOT CO
cTpaHa 4 cm. 12 . 15 10
Mokaxkn geka Tme ce CAnYHN.
Opapeny ro KoeUUMEHTOT Ha CIMYHOCTA.
A 6 B P Yy Q
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Ha upTtexor, C

AABC ~ AMNC. Ha

WTo ce egHakeu CB N
n MN, ako CM=5:

CN=6: AB=12 mu

CA=157

@ HauptexoT ce gageHn AABC n AA

Loizicetuiu ce!

3a ga yTBpavw ganv asa tpuaronyHuum ABC
n A B,C, ce cnnuyHn Tpeba ga nposepuLl
[anv HUBHUTE COOABETHM arnun ce e4HaKkBu
1 COOABETHUTE CTPaHN ce NPONopLMOHANHA
Te. <A=<A,dB=<9IB, <C=<C,#u

AB:AB, =BC:B,C,=AC:AC,.

KpauuTe Ha aronot MON ce npece4enu co
napanenHuTe npaewv a N b, Taka WTO

OB:OA=0C:0D=2:1
Boouu rn Tpuaron- cCN

Huumte OAD n OBC, D
M
A B
\b\a

a noroa:
oapeav ro ogHocoT Ha O

ogpean Kakeu ce Mery cebe coogBeTHUTE
arnv Ha TpuarosiHmumTe.

cTpaHute BC 1 AD;
Hanun AOBC ~ AOAD?

Cnope,qm ro TBOETO pewieHne co gangeHoTo.

1-171

wro AB, =3AB, <A= <A n<IB=<IB,.

& 3apganokaxew aekaAA B.C, ~AABC Tpeba
Aa npoBepul Aanu ce UCNONMHeTU wecTe

6apaHrsa 3a CrMYHU TpuarosHUUm, T.e.

Opn T1oa wro AABC = AA B.C,, ganu cne-

aysa geka AABC ~ AA B.C.,? O6pasnoxu.

@ Heka M u N ce cpegmHu Ha cTpaHuTe AC u

o 1

¥y

BC Bo TpuaronHukot ABC. lNokaxu geka
AMNC ~ AABC.

7 nPB NMPU3HAK 3A CJINYHU TPUAT OJIHULUA

HaupTaj AABC n otceuka A B, wto
w e Tpunatu nogosra o4 crtpaHaTta
AB. lNMoToa, HaupTaj TpMaromHuK

A.B,C, co cTtpaHa AB,, <B,A,C, = <A ¥u
<AB,C, = <B.

- [lann cooaBeTHUTE BHATpELHU

AL arnn Ha TpuaronHmuyute ABC un

B.C,, Taka

A,B,C, ce egHakBun? 30WwT0?

(COOp,BeTHVITe arnun ce efHaKBw;

<A = <A, n <B = <B,, no
KOHCTPYKUMja;

<C = <C,, buaejku
<C=180°- (<A + (B)=
=180° - (<A, + <B,) = <C,.

P

A

MNpoBepu co mMeperbe Aanu COoABETHUTE
ctpaHn Ha AA B.C, co AABC ce nponop-
umoHanHu. Ogpean ro KOeUUMEHTOT Ha
rnponopumoHanHocTa.

O6buan ce pa 06pasnoxul geka coonBeT—
HUTe cTpaHu Ha AA B.C, n AABC ce nponop-
umoHanHu n aeka AA B,C, ~ AABC.

c,
c,

B A B, B,

<A=<A,<B=<B,<C=<C,n AB,:AB=B.C,:BC=AC,:AC.
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@ TV nokaxa feka CooABEeTHUTE arfv Ha TpUaronHUUMTe ce eaHaKBMu.

&= [petnoctaen geka AABC e nomecteH Bo AA B,C,, Taka wTo: TemeTo A ce coBnaia co A, B co
B, n temeto C co C,; <A ce cosnafa co <A,, <B co <AB,C, n <C co <B,CA..

&= bugejkn <A B,C, = <B,, cnegysa geka B,C, || B,C,. Cnopeq upTexoT, CO NMOMOLW Ha
Tanecosata Teopema 3a MNPONOPLUMOHANHN OTCEYKW, MMall MNOKaxXaHo [Aeka
AB,:AB,=AC,:AC,=BC,:B,C,=3:1,T.e. AB:AB=B,C,:BC=AC,:AC.

Moxew fa sakny4uw geka AA B,.C, ~ AABC.

Booun geka tprarontuuymte A B,C, n ABC wto rv HaypTa umaar rno 4sa arfiv CO0ABETHO eiHaKBM
n Tn nokaxa geka AA B,C, ~ AABC. Crnopeq T0a, 3a Aa yTBpAvwW Aanu ABa TpUaroiHuum ce
CNWYHM OOBOSHO € Aa NpoBepul Jany TMe umaat fBa egHaKBy COOABETHU arnu.

3aviomHu!

[1Ba TpraronH1UM ce CrM4HW, ako ABa arnum o4 eAHMOT TPMarofHUK ce eiHaKBK CO ABa arnmv
o4, APYrMoT TpuarosiHuK.

OBa TBpAetbe € HapeyYeHo NPB NPU3HaK 3a CIIMYHU TPUAroSTHULM. B

2. Ha uptexort e gageHo: <A = <{D = 30° n Toukara C
C e npecek Ha oTce4vkuTe AE n BD. [lokaxu geka
AABC ~ ADEC.

7
@ 3. Bo AABC e nosreueHa otceuka MN napanenHa co AB.
¥ L\

Mokaxu gekao.=o, n B =p,.

Hokaxun geka AABC ~ AMNC. M N

o B

Boouun ro cnegHoTO TBpAEH-E. A B

AKO BO efieH TpuarosiH1K e rnosrieyeHa npasa WTo e napanesHa co eaHa of CTPaHUTe U i
cede Apyrute ABe CTpaHu, Toraw ce fobuBa TPUArosHKK LUTO € CNIMYEH Ha AafeHUoT.

Cnope,qvl ro oBa TBpAere co TanecoBaTta Teopema 3a TpuarosiHuK.

4. Bo AABC Ha UpTexoT, NMOBJIeHEeHN Ce OTCEHKMUTE:
MN ||ABun NP ||AC.

Kosnky TpuaronHuum Boo4yysalu?

3anuwm Kov TpuarosHULM ce CrnmyHu mMery cebe.
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Boouu geka:

R
Cekoj TpnaronHuK e Ccrm4eH cam Ha cebe.
[iBa cknagHu TpuarosiHMKa ce CrMYHMW. C
Konkas e HUBHNOT KOe(PULMEHT Ha CIIMHHOCT?
5. HaupTtexoT ce gageHn npaBoarosH1Te TpUaronHULm
ABC n PQR, Taka wto <A = <P = 0.
(04 . °
Mokaxun geka AABC ~ APQR. & d
A B P Q

Boo4u geka TpuaronHiumMTe nmaat no Asa arfiv coogseTHo egHakeu: <A = <P wu
<<{B =<Q=90°.

Cniopez, NpBMOT NpU3HaK 3a CIMYHM TPUaronHULm cneayea:

&= [lBa NpaBoarosiHM TpUaroHULM ce CIIMYHU aKo eeH ocTap aron of e4HUOT € eHaKoB CO
efleH ocTap aros o4 ApYrMoT TPUarosHUK.

C
6. Bo TpuaronHmkoT ABC Ha LpTEXOT e nosriedeHa BMcmHaTa
CD n otceukata MN || AB.
M S N
Konky npaBoarosiHu TpyuaroHULy MOXXeLL ja BOOYULL 1 KOU / \
0, HUB C€ CNN4YHN Mery cebe? B\
A D B
R
7. HaupTexoT ce AafeHu ABa paMHOKpaKm TpuaronHium ABC
n PQR, Ha kKou arnuTe npu BpBOT UM Ce eHaKBW, T.e. C
<C=<dR=oq.
Mokaxwn geka <A = <{P.
Mokaxu geka AABC ~ APQR.
A B P Q

Ouwitio
[1Ba pamMHOKpaKy TpUarofHULM Ce CIINYHK, ako arosfioT Npu BPBOT Ha €[HNOT TPUArofHUK e

€4HaKOB CO arosioT Npv BPBOT Ha APYrMoT TParosHuK.

8. Hauptaj aBa pamHokpaku TparonHuum ABC 1 A,B,C, co ocHoen AB 1 A B, cooageTHo, npu
wrto <A=JA,.

Mokaxu geka AABC ~AAB.C..

Nckaxku Apyro TBpAaere 3a CJIMHHOCT Ha ABa PaMHOKpPaKu TparosiHnuu.
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Tpeba ga 3naeut:

[la ro CKaxkeLl NPBMOT NPU3HaK 3a CIIMYHOCT
Ha TpuarosHULUu;

KOW Ce [LOBOJTHU YCIOBW 3a CIIMYHOCT Ha ABa
npaBoarosiHM, O4HOCHO ABa PaMHOKpaKu
TpUaroNHULW;

[a yTBPAWLL CIMYHOCT Ha ABa TpUarosiHuum;

[la oApeaui HerosHaTta cTpaHa Kaj CrMYHM
TpYaronHULM.

3agaqu

@ Ha ypTtexoT e gageH TpuaronHnk ABC u
MN || AB.

Oppean ro pasmepor:

a) Ako CM:MA = 3:2, ToraLu
CM:CA=[1;

6) Ako CM:MA = 7:3, ToraLu
CN:NB=[;

B) Ako CM:CA = 3:4, Toraw
E:W:D.

[ 30 Iemna 1. Cauunocin

Ilposepu ce!

Ha kpaeBuTe Ha OT—
cevkaTta AB ce nosne-
YeHn oTceYKnUTe

AC =3cm u

BD =5 cm , HOpMarHu T M 5
Ha AB. Bo Koj ogHoc

npaesaTta s ja genu

oTcedkaTta AB? C

@ NapneH e AABC co cTpaHu AB =20,

BC =12 n CA =16. Hus Toukata M wTo

nexu Ha ctpaHaTta BC e nosnedeHa npasa
napasnenHa co AB u ja cede AC BO To4kaTta

N. Ogpean MN, ako CM = 3.

@ Bo tpanesot ABCD, co ocHoBu AB n CD

anjaroHanute AC un BD ce ceyat BO
ToukaTa S.
a) Jokaxun geka AABS ~ ACDS.

6) Oppeav ja CD, ako AB=12, AS=6
mSC=3.

KoHcTpywmpaj TpuaronHuk A B,C, cnuyeH

Ha AABC co cTpaHu 4, 5, 6 ako:

a) HajManaTa cTpaHa my e 5;

3
6) KoePULNEHTOT Ha CNNYHOCTA € R

@ Oppeau ja BUCUHaTa Ha eIHO APBO YMjaLLToO

ceHka e pgonra 10 m, a BO UCTO Bpeme,
4oBeK BMCOK 1,7 m nma ceHka gosira 1 m.



& | BTOP U TPET NMPU3HAK 3A CJINYHU TPUATOJIHULIU

s

Howmceitiu ce! A | 1. Hayptaj AABC co <A=60° ncrpa-
Kou wecT 6aparba Tpeba ga bugar ucnon- i AB —3cm. AC—2cm. MoToa
HeTu 3a aBa TpuaronHuum ABCn A B.C, ga : ’ oo
6MAAT CIIMHHN? HaUpTaj AA1B1C£0 <A, = 60_VI
Kou ce AOBOMHW ycrosw, criopes NpBuoOT ctpaHn AB, =3AB, AC, = 3AC.
NPWU3HaK 3a CAIMYHOCT Ha TPUaronHWuUm, 3a Viamepu ri v criopean ra: <B u <(B,,
Aa onge AABC ~ AAB,C,? -

<Cn<<C, BCuBC,.

LWTo 3aknyun?

Ha upTexxoT ce gageHu TpuaronHuuuTe Crnopes, C,
ycnosuTe Ha 3agadaTa. [NpeTtnoctasu geka AABC

e nomecTeH Taka wro <A ce cosnara co <A, u C
AABC ce cosnara co TpuaronHukot A .B,C.,. 2

OgpegunrmogHocute: AB, :AB,; AC,:AC,

mBC,:B,C,.

Mokaxu fgeka <(B = <B, u <C = <C,. A BA B, B,
3owTo AABC ~ AA B,C.?

{ e Kou cooBETHM €NNlEMEHTU Ha [lafieHu ce no gse COOABETHO MPOMop—
Ai ABATA TRUATOMHNMUA CE NaAC= LIMOHAIHM CTPaHW 1 eJHaKBM arsiv WTo
HU 1 Aiann e Toa A0BOSHO Aa rm obpasyBaaT Tue cTpaHu. Toa e fo-
e e S RUISUC Ly BOJHO Ja Ce MoKaxe jeka Tpuaron-

LuTe ce CrmyHmM? HULMTE Ce CINYHW.

Booun geka moxe fa ce McKaxke NpuaHak 3a CnMyHU TpuaronHuun. Toj e HapeyeH BTOp NpU3HaK
3a CNNYHM TPUAronHULM.

AKO aBe CTpaHu o4 efeH TpMarosiHMK ce COOABETHO NPOMOPLMOHAHN Ha ABE CTPaHW og, Apyr
TPUAroNHWK 1 arnuTe WTo rm obpasdyBaaT TMe CTPaHu Ce eAHaKBW, Torawl Tue TpuarosHULM
Ce CINYHMW.

MNposepun fanu ce cnu4Hu TpuaronHuumte ABC n A B,C,, ako:

6) BC=20 AC =22 «C=50°; B,C, =30; AC, =33 «C, =50°.

6) BC =25, AC=70 <C=70°; BC, =50; AC, =139, <C,=70°.

C
Bo AABC, Ha uypTexoT, Toukata M e cpeguHa Ha cTpaHaTa
AB, a N cpeguHa Ha AC. N
[okaxu geka AABC ~ AAMN.
Mokaxu geka cpegHata nuHnja MN Ha AABC e nonosuHa
o4 OoJKMHaTa Ha coodBeTHaTa cTpaHa BC. A M B

Cauunu mpuaioanauu | 31



i
@ | 4. Haupraj AABC co ctpaHu AB=8cm, BC=6cm, AC=4cm, a notoa AAB.C, co
o Asanatu nomanu ctpaxHm og AABC.
WNamepun rv n cniopean rv armute: <A un <A, <Bu IB,, <Cwn <C,. WTo 3aknyun?
Aann AABC ~ AA B.C.?

o CoopBeTHMTE CTpaHM Ha Asa 3a gBa TpuaronHuun ga ce CrvyHw,

At TpuarosiHMUyM ce nponopumo-— AOBOSIHO € COOABETHUTE CTpaHu Aa
HasfHW. Janu e Toa 4OBOJSTHO 32 Aa ce nponopumoHanHn, buaejkm Toraw
yTBpAWLL OeKa Tue ce CrnNYHN? W COOABETHUTE arnu ce efHaKBW.

Booun geka Moxke fa ce Uckaxke ywTe efleH Npu3Hak 3a CNuyHu TpuaronHuuy. Toj e HapedeH
TPeT NpU3HaK 3a CIMYHU TpUarosHuLm.

AKO TpWTe CTPaHu 0f eAHVOT TPUAarosHNK ce NMPOMOPLMOHANHN CO COOABETHUTE CTPaHU Of
APYrYOT TPUarosHWK, Toratl Te TPUarofHULM Ce CIIUYHM.

3. [ann ce cnu4Hn TpraronHUUUTE CO CTPaHMU:
a)3,4,5u6,8, 10; 6) 15,9,12un4, 3, 5; B)2,2,31n6,6, 8; r2;3;4un3;6;4,5?

Tpeba ga 3naeu:

Ilposepu ce!
4a r ckaxkell BTOPUOT U TPETUOT NpU3Hak
3a C/INYHKU TpuarosiHMum; CTpaHVITe HaAABCce:a=6¢cm, b=4cmwn
¢ =3 cm. Ogpeaun ro nepumeTapoT Ha
Ja yTBpAMLL CNIMYHOCT Ha ABa TpuarosHuum AA B,C, wTo e cnnyeH Ha AABC, a HerosaTa
criopeq BTOPUOT UNN TPETUOT NpuU3HaK 3a Hajmana cTpaHa e 6 cm.

CIMISHIA TPAATOTTHULM, Mpoeepu ganu ce cnuyHm AABC n APQR,

[ia ofpeauLL HenoaHaTa cTpaHa Kaj CrnHHM ako: <A =55°, AB=12cm, AC=8cm,
TPYATOTIHIALA. <P =55, PR=12cm, PQ=18cm.
3aga4u
. CTpaHuTe Ha eeH TpmarosiHmuk ce 6, 5 u 4.
HaupTaj AABC v APQR, a notoa sanmwu Hajronemata cTpaHa Ha apyr Tp1aromHuk,
KOW ycrnoBu Tpe6a Aa rm ucnofiHyeaat 3a CNYeH CO AaAEeHUOoT e 9. Haj'qm ro nepu—
Aa 6uge AABC ~ APQR cnopeg;: MEeTapoT Ha [APYruMoT TPUarosHuK.

a) BTOPMOT Npu3HaK; 6) TpeTOoT Npu3Hak.
[anwv ce cnuyHu ABa TprarosH1LUKM, ako Asa

MNokaxu feka Tpuarontuuymte ABC n EDC arnv of e4HNOT TPUArosTHMK ce no 60° 1 70°,
C€ CNM4HM 1 Crnopen Koj Npu3Hak. a ABa arnv of, opyrvoT TpuarosiHUK ce no
50° 1 80°.

AronoT npu BpBOT Ha eAdeH paMHOKpak
TpyaronHuk e 70°. AronoT npu ocHoBaTa Ha
OPYr paMHOKpaK TpuarosHuK e 55°. [Jokaxxu
JeKa Tue TpuarosTHUUM Ce CIINYHMN.
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O6pasnoxu gann AABC ~ AMNR, ako:
<BAC =50°, AB=4cm, AC=6cm;

<NMR =50°, MN =30 cm, MR = 45 cm.
@ Mposepu ganu TpuaronHuynte ABC u

A.B,C, ce cnnyHKn, ako HUBHWUTE CTPaHW Ce:

a)15,17,24 n 4,5;5,1;7,2;

6) 22; 8,2; 20 n 55; 20,5; 50.

Kako Ke ogpeguw pactojaHue of ToykaTa
A po Touka B, ako ToukaTta A e Hepoc-

TanHa?

Boouu ro ypTexoT.

@ Ha TepeH, n3bu-
pame Touyku C n
B, Ha ucTa npasa B,
co B, Taka wTo B

BC =m- CB,.

@ Co MHCTpYMEHT ogpeayBame A,
aron B, eaHakos co < B.

&= Ha kpakot og <{B, ogpeaysame Touka A,,
Taka wrto Touknte A, C n A, Aa nexar Ha
ncTa npasa.

Loizicertiu ce!

lMpecmeTaj ro NnepumMeTapoT Ha TPUArONHUK
cocCTpaHn: a=15cm, b=9cm n c¢c=8cm.

lNpecmeTaj ja nnowTnHaTa Ha TPUarosHUK
co cTpaHa a =10 cm un cooaBeTHa BUCMHA
h=6cm.

AKO TpU 1 MOBEKE pasmepu ce egHaKBW,
Toraw TMe MoxkaTt ga ce 3anuwat Bo doopma
Ha NpoAOSHKEeHa mponopuunja, Ha nNpuMmep:
a b ¢

==—== e ¢ibie=a il e

a b ¢ o
3a nponopuujata BaXku:

at+b+c a b ¢

a+b+c a b ¢

= AABC ~ AA B,C. 30wT0?

Oppenmn ro pactojaHneTto og A go B ako
BC=40m, CB,=5m, a B,A, =6,5m.

Kako Ke ro npecmeTail pactojaHneTo mery
pocTanHnTe To4kn A 1 B, Ha TepeH, ako
mely Toukute A n B nma HegocTaneH gen.

Boouu ro ypTexor.

A B

& WsbpaHa e TquaTa\/\/

C 1 Ha npogomke—

HujaTta AC n BC,

n3bpaHu ce To4- B, A,
kute A, n B,, Taka

wto AC =n-CA, u BC =n-CB,.
& AABC ~ AA B.C. 3owT0?

Oppegn ro pactojaHmeTo ogq A oo B ako
AC=10m, CA,=2m n AB, =3,5m.

9| ogHOC HA NEPUMETPUTE U OQHOC HA MJIOWTUHUTE
HA ABA CJIMMHU TPUAT OJIHUUU

I

2 1. Crtpanute Ha egeH TpuaronHmk ABC
ce a=6¢cm, b=8cm un c=12cm.
Hajmanata cTtpaHa Ha gpyr Tpua-

ronHnk A B,C,, cnnyeH Ha AABC e a, = 3 cm.

LA |

Oppenn ro KoehmuMeHTOT Ha CrMYHOCTa Ha
TpuaronHuumTe.

Ogpepaw rv ctpaHnTe b, 1 ¢, Ha AAB,C,.
Ogapeaw rv nepumeTpute Ha AABCnAA B.C..

Cnopegu ro ogHOCOT Ha NepuMeTpuTe Ha
TpuaronHuuuTe Co O4HOCOT Ha COOABETHUTE
cTpaHu. LTo 3akny4n?
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Cnopefm ro TBOETO peLLEHMEe CO AaAEHOTO.
&= lNosHaTy ce ABe COOABETHM CTPAHWN a W a, HA CIINYHUTE TPUArOSHNALMN.

Cnopepg 102 32222, T.e. k=2
a 3

by, = b = kb,; & c= ke,
b, ¢ 8=2b; 12 =2c,;
b, = 4 cm; c, =6cm.

Boouun neka nepumetapoTt L Ha AABC e: L =6 + 8 + 12, T.e. L = 26 cm, a nepumeTapoT L, Ha
AABC e, =3+4+6,T7e.L =13cm.

177171

26 6 8 12
&= —=—=—="—=2.Corneaa Aeka o4HOCOT Ha NePUMETPUTE Ha CITMHHUTE TPUAroSHULM €

13 3 4 6
€4HaKOB CO OAHOCOT Ha COOABETHUTE CTPaHM.

Baxcu otiwitio!

Ako AABC ~AA B.C,, Torauw i:

1171

9
b, ¢

& Hokas. Op cnnyHocTa Ha AABC n AA B,C, crne-

a
a

a b ¢ .
ayeBa: — = P Cniopepf cBOjCTBOTO Ha NpPoA0— C
1 1
»KeHa npornopuuja crnegyBsa: b a
at+b+c a b c L a b c
—_— ===, T, —M——"n-2——=—,
a1 + bl + Cl ai bl Cl Lj_ a1 bl C]_ A c B

3atomHU

I'IepvlmeTpMTe Ha ABa CIMN4YHM TpuarosiHMUum ce ogHecyBaaTt Kako HUBHUTE COOABETHU CTPaHW.

2. CtpaHnte Ha AABCce a=6, b=15 n ¢ =18, a AAB,C, e cnuyeH Ha OaaeHuoT co

KOeMUUMEHT Ha cnnyHocT K :%. Oppegaw ro nepumeTtapoT L, Ha AA B.C..

A C
% | 3. Tpuarontuumte ABC 1 A B,C,, Ha LpTeXoT, ce C,
S cnnyHun. loBne4YeHn ce COOABETHUTE BUCUHWU
CDuCpD,.
Mokaxu geka AADC ~ AA D.C..
Mokaxu aeka coogseTHUTe BucuHU CD n C. D, A D B A, D1 B,
ce NpOoMopLMOHanH/N CO COOABETHUTE CTPaHN Ha
TpuaronHuuymTe.
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Cnopeau ro TBOETO peLleHne co AafeHOTO.
&= Boouu geka npasoaronHute TpuaronHmum ADC n A .D,C, nmaat no eaeH octap aron eiHaKos,
T.e. <A = <A, (6bngejkn AABC ~AA B.C)).
@&~ Moxew ga 3aknyqmw geka AADC ~ AA D,C.. Og Toa crneaysa: CD: CD, = AC: AC, =k.
Cb _AC_AB_BC
Cb, AC, AB, BC,
Kaj cnmyHuTe TpmaronHnum COo4BEeTHUTE BUCUHM Ce NPONOPLUMOHAHM CO COOABETHUTE CTPaHMW.

&= Of cnnyHocTta Ha AABC 1 AA B,C, cnepysa:

Otwurtio

Kaj ABa CJIMHYHU TpuarosHnum coogBeTHUTE BUCUHU, TEXXULLHU NUMHUN, CUMEeTpasin Ha armiu,
pagnycun Ha BnulaHNUTe U onulaHnTe Kpy>XHuuuy nMmaat UCT 04HOC CO COOABETHUTE CTPaHWU.

4. lMepumeTpuTe Ha ABa CAVYHK TpuaronHuum ce 16 cm n 24 cm, a egHa BUCMHA Ha NPBUOT
TpuaronHuk € 9 cm. Ogpeau ja coogseTHaTa BUCUHA Ha BTOPUOT TPUarosHuK.

L
3 | 5. HaupTexoT ce AafeHn CIIMYHNTE TPUArosHULM C
Lo | ABC un A1B1C1. HuBHUTE nnowTuHU ce P n P1.

3anuwm v hopmynuTe 3a nnowTuHute P un P, c b
crnopeg fafeHnTe CTpaHu 1 COOABETHUTE BUCUHU h
Ha TpuaronHuuuTe.

A a B
3anvwm 04HOC e4HAKOB Ha OAHOCOT /4 : h,.

O6uamn ce ga fgoKaxkell Ha WTO e e4HaKOB O4HOCOT Ha NMOWTUHUTE Ha TpUaronHUUmTe,
Te. P:P.
1

Cnopeay ro TBOETO peLleHne co 4afeHoTo.

p—lan p=ta.n pp—Lan:Lan P ah ah
=—a-h, P=—-a-h, P, ==ah:= e T ==
TS 1735 TR TRA AL T8 b T ah e h
2
@& bwugejkn AABC ~ AA B,C, cnegysa feka Ezi. & Cnopep Toa, E:i.i; B:a_z,
h & PPaa P a
P b P ¢
&= Ha uct HaumH MoXe fia ce NoKaxe feka: —=—, —=—
P, b~ P ¢

3atomHU

O,qHOCOT Ha NJoOWTUHUTE Ha ABa CITUYHU TPpUarosH1un e eaHakos CO OAHOCOT Ha KBagpatuTte
Ha HUBHNTE COOABETHUN CTPAHW.

6. MnowtnhuTe Ha ABa cnm4Hmu TpuaronHmum ABC n A B.C, ce 49 cm? n 36 cm?, a efjHa cTpaHa
Ha AABC e a =7 cm. Ogpeau ja coogBeTHaTa cTpaHa a, Ha ApyrMoT TPMaronHNK 1 COOABETHUTE
BUCWHW h W h..
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CnopeAyu ro TBOETO peLleHne co A4afeHOoTo.

P:a;h; h:E; h:ﬁzm; h=14cm.
2 a 7

Tpeba ga 3naewu:

Aa UCKaxelw KakKoB O0AgHOC uMmaaT nepun-
MeTpuTe, a KakoB OgHOC MMaaT NMIoOWTUHUTE
Ha ABa CJTINYHU TpuaroHunuu;

[la ro UCKaxkell TBPAEeHEeTO 3a 0AHOCOT Ha
COOABETHUTE BUCUHU, TEXULIHN NUHUA U
CUMETparnu Ha arfv Ha gBa Clu4YHM Tpua—
FONMHALY;

4a ' NpUMeHWW BO 3a4a4u OAHOCUTE Ha
NepuMeTpuTe U OLHOCUTE Ha NIOWTUHUTE
Ha ABa CNVYHU TPUaroHULM.

3agaqu

[MepumeTapoT Ha efeH TPUarosiHUK e Tpu
naTu noroniem o nepumeTapoT Ha CnnyeH
Ha Hero TpuaronHukK. AKO Hajronemarta
CTpaHa Ha NpBUOT TpUarofHuK € 24 cm,
KONKY € Hajronemarta cTpaHa Ha apyrnot
TpUaronHuk?

@ CTpaHnTe Ha efeH TpuarosHuK ce 8 cm,
15 cm, 9 cm. lNepumeTapoT Ha Apyr
TPUaronHWK WTO € CIIM4EH Ha NpPBUOT €
L, = 96 cm. Ogpeaw rv cTpaHuTe Ha Apy-—
rMOT TPUarosHuK.

[MepumeTpuTe Ha ABA CAVYHU TPUArONHULA
ce ogHecyBaaTt 5 : 2, a 36UpOT Ha Hajro—
nemute ctpaHn um e 42 cm. Ogpegu m
OOJDKMHUTE Ha HajroneMmTe CTpaHu.

Ctpanute qa, b, ¢, Ha eaeH TpmaronHuk ABC
ce opgHecyBaaTt Kako 3 : 4 : 6. Ogpean v
cTpaHuTe a,, b,, ¢, Ha AA B,C, co neprme-
Tap L, = 52 cm, KojWITO e CrnyeH Ha fAape—
HWOT.

@ Bo AABC, Ha pacTojaHue 2 cm of cTpaHaTa
AC e noeneyeHa npasa MN || AC.
Oppean ja BucuHata KoH cTpaHaTta AC Ha

AABC, ako AB:MB =13:9.
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& P:P =d?:a); 49:36=49:3a]; a =36; a,=6cm.

@ Op AAB,C, ogpeav ja BucvHaTa h,, cnopep nosHatoTo: P, u a,.

Ilposepu ce!

Ctpannte HaAABCce a=8, b=6 n c=4,
nepumMeTapoT Ha cnvdeH Ha Hero AA B.C, e
45. Oppenw rv ctpaHuTe Ha AA B.C..

HwvBa BO hopma Ha TpuarosHuK e HaupTaHa
Bo pasmep 1 : 200. Koj e ogHOCOT Mery
NMoOWTMHATA Ha TPUAroNHNUKOT Of, LUPTEXOT
W nnowTmMHaTa Ha HuBaTa?

MnowTnHnTE Ha ABa CIIM4YHU TpuarosiHMUn

ABC n A B,C, ce 81 n 25. CtpaHaTa b Ha
AABC e 9. Ogpean ja cTpaHaTta b, Ha
AA,B,C, v BucMHaTa h, WTO e nosreyeHa
KOH Hea.

HaupTtaj TpuaronHnk ABC 1 notoa KOH—
CTpympaj cnnyeH Ha Hero AA B, C. unjaluto
nrowTuHa e eHa 4YeTBpPTUHA Of NJoLWw—
TnHata Ha AABC.

CtpaHaTtaa Ha AABC e 10, a BuUcmHaTa Wwro

n npunara e 5. Ogpeam ja cTpaHata a, u
cooadseTHaTa BucuHa h, Ha AA B,C, wTo
e cnnyeH co AABC 1 uma nnowTurHa 81.

[MnowTnHNTE Ha ABa CIIMYHU TpUarosHMUmM
ce BO ogHoc 9 : 25. Ogpegun ro HUBHUOT
KOedOULUMEHT Ha CIIMYHOCT.

Hwnea BO hopma Ha TpuarosiHMK € Haup-—
TaHa Bo pasmep 1 : 500. lNnowTnHaTa Ha
TPUaronHUKOT Ha LUPTEeXoT e 2,76 dm?2.
Opgpeawn ja nnowTnHaTa Ha HMBaTa BO
XeKTapw.



NMUTATOPOBA TEOPEMA

70| CNUYHOCTA BO NPABOAIOJIEH TPUATONHUK

i
Hortticertiu ce! <2 1. Tpaeoaronuuot TpuaronHuk ABC
Lo Ha upTexoT, co BucuHata CD
Bo npasoaronHunot AABC Ha upTexor, CyWITEHa KOH XMnoTeHy3aTa AB,
cnywrexa e sucuHata CD KOH XUNo=  nohoney o Ha ABa NPABOArONHM TPUATOAHULM:

TeHy3aTta AB. AADC u ACDB.
KakBa 3aeMHa nonoxx6a umaat kpaynte Ha

arnute o, n v,?

C

LY

Kou naposu of
O3Ha4dYeHUTE

1
o

arnv umaar 3a-— t \
eMHO HO 5 A D B
pmManHu A D B
Kpaun? O6jacHun 30wWTO (cropefs Koj Npu3Hak) ce
Kon oL O3Ha4YeHuUTe arnn ce egHakBu Mefy CIIMYHKM TpuaronHuymTe:
cebe? a) AABC ~ ACBD; 6) AABC ~ AACD.
Aanenu ce oTcedkmnTe a = 3 cm, ¢ = 12 cm. Boouu ja oTceukaTa AD Bo AABC Ha LIpTexor.
lNpecmeTaj ja HMBHaTa reoMeTpucka 3a Hea Ke BenMMme geka e npoekuuja Ha
cpeanHa. katetata AC Bp3 xunoteHysaTta AB.
HejsmHaTa gomkumHa Ke ja o3Ha4vmme Cco gq.
AHanorHo, otcedkata DB ce Buka npoekuuja Ha katetata BC C
BP3 XMNoTeHy3aTa. HejanHata gofmknHa € 03HadeHa co p. i°
b/ i a
2. BoouM IV CAMYHWTE NpaBoaronHy TpuaronHuum ABC v
CBD Ha upTexoT 1 03Ha4YeHUTe OOSHKMHU Ha HUBHUTE A q l\ p B
CTpaHu. D c

A.L Kon cTpauu of ) (CrpaHaTa ¢ e xunoTeHysa Bo AABC, a cTpaHaTa
ACBD ce cooaBeTHM | | 4 e xunoTeHysa Bo ACBD. Cnopeg Toa: ¢ e coof—
CO CTpaHuTe ¢ n a BETHa Ha a; cTpaHaTa a og AABC e coogBeTHa co

oA AABC? p of ACBD.

O6jachm sowTo AB:CB=BC:BD,T.e. c:a=a:p.
Op nporopumjata c:a=a:p ce gobusa d? = cp.

LLITo npeTcTaByBa KaTeTaTa a 3a XMNoTeHy3aTa ¢ U npoekumjaTa p?

3. Ha upTexoT BO 3a4a4aTa 2, BOO4M M1 CINHHUTE NpaBoaronHu TpuaronHnum ABC n ACD.
3anuwm rv NapoBnUTE COOABETHU CTPaHMW.
O6jacHn 30WTO c:b=b:q, T.e. b?>=cq.
VMckaxkm ja co 360poBKM BpcKaTta Ha KaTeTarta b CO XMNOTeHy3ata ¢ M npoekuvjata g Ha
b Bp3 c.
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3aiomHu!

Teopema 1° Cekoja KaTeTa BO eaeH NpaBoarofieH TPUaroNHNK e reoMeTprcka cpeauHa og
XUMOTeHy3aTa 1 NpoekumjaTa Ha Taa KaTeTa Bp3 XWUNoTeHy3arta.

- & @“=a@
q '\ p b? = cq,

S Q
I

4. BonpasoaronHnoT AABC cokateTua=12 n b=5u xunoteHysa c =13, oapeam rv npoekuumTe
Ha a u bBp3c.

b

% | 5. Bo npasoarosiimotT AABC e cnywTteHa BucuHaTa D

T CD KOH xunoTeHy3aTa. L
3owTo <CCAD e egHakoB co <{BCD?

Booun rm AACD n ACBD Ha 4pTexXoT 1 NoKaxku geka A q \ p
TNe ce CINYHW. D ¢
Kowu ce coogBeTHu cTpaHu og ACBD Ha cTpaHute g u A

og AACD?

O6jacHn 30WTO g :h=h:p, T.e. h*=pq.

A4

Vickaxku ja co 360poBU BpckaTa Ha BUCUHATA & CO NpoeKuuuTe p U g (Ha a u b Bp3 ¢).

3aviomHu!

Teopema 2° BucuHarta / cnywTeHa KOH XUnoTeHy3aTa ¢ BO eeH NpaBoarofieH TPMaroHmnK
€ reoMeTpucKa cpegvHa Ha npoekuunuTe p n g of KaTteTuTe BP3 XUnoTeHysara.

& h=pq h=Pq.

6. Hajamro p, ako g=4 n h=86.
Tepgewarta 1° 1 2°, T.e. BpcKuTe a? = cp, b =cq, h? = pq,

M gOoKaykasi cTaporpykmoT matematudap Eeknug (365-310 roa. n.H.e.) 1 nopaau Toa Tue ce
BukaaT EBKnunaoBu teopemm.
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& KoHcTpympaj ja cpegHaTta Todka O Ha oTceyvkata AB un

& KoHcTpynpaj ja Hopmanata Ha AB HM13 ToukaTta D 1 03Haum

I

owceruu ce! @B | 7. Hauprtaj ABE OTCEUKW m U n, KAKO

Ha upTexoT e gageHa nonykpyXxHuua co b Ha LPTEXOB.
AvjameTtap AB un nsbpaHa e Toyka C Ha m

NoNyKpy>XHuUUaTa. .

Op kakos Bug e aronot ACB? .
MoToa, KOHCTPYMpaj ja reomeTpuckKaTa cpe-

Kako rnacwu C AWHa Ha TWe OTCe4KM (T.e. OTCe4ka x, TakeBa
TanecoBaTa WTO Xx2=m - n).

Teopema 3a .

neprcheprcKm Cnepum ja noctankaTa Kako LUTO € MOKaXKaHo.
aron Hag gu- @& Hauyptaj nonynpasa AT 1 HaHecu r1 Ha Hea
LAY A 0 B oTcedknte m=AD ¥ n=DB Kako Ha

LUPTEXoT.

HaupTaj NoNyKpy>XHuUa co anjameTap AB.

ro co C Hej3VHMOT Npecek co NoNyKpy>XHuuaTa.

Cnopep Teopemarta 2° 06pasnoxxu 30WTo AobueHaTta oTceyka

x=CD e reomeTpucKa cpeguHa Ha OTCeYKUTE m U n.

KoHcTpympaj ja reomeTpuckaTta cpegnHa x Ha oTCe4knuTe m =2 cm U n = 3 cm.

Tpeba ga 3naew:
Aa rv uckaxkew EBKNIMoBUTE TEOpeMM 1 Aa v NpuMeHNL BO 3a4aqu;

2 KOHCTpyMpaLl reoMeTpucKa cpefmHa Ha fBe OTCEeYKMU.

Ilposepu ce!

Bo npasoaronHuot AABC, p 1 ¢ ce NpoekumnuTe Ha KaTeTute a W b, COOABETHO, BP3
XuMnoTeHysaTa c.

a) Akoc =12 u p =3, KONKy € a? B)AKOg=2 n p =28, KONKy e h?

6) Ako b = 13, KONKy € cg?

Kako ce KOHCTpyupa reomeTpuckaTa cpeguHa Ha gse otcedkun? (Onuwm ja noctankara.)
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3agaqu

Bp3 ocHoBa Ha LPTEXOT NOMOSHU ' Yne—
HOBUTE WITO HegocTacysaaT BO Mponop-—
umjata:

m O
a) E— N ;

O x
6) X m+n’

Bo npasoaronHmot AABC, p 1 ¢ ce npo-
eKuMnTe Ha KaTeTuTte a n b, COOABETHO,
Bp3 xunoTeHy3aTta c. Ogpean ja spea-—
HOCTa Ha HEMO3HATUTE BEJINYUHN.
ayp=12, q=3, h="7?

6)a=11, cp="?

B)c=18, p=8, b=7, a="?

Bo npasoaronHuot AABC e pgapeHa
BUCuHaTa 7 = 2,4 cnywTeHa KOH XUMno-—
TeHys3aTa M npoekumjata Ha katetata b
BpP3 xunoTeHysara, g = 1,8.

Hajam ja:

a) oTceykara p;
B) KaTeTaTta b;

6) xunoTeHy3arTa c;
r) kateTtaTa a.

Iemna 1. Cauunocin

KoHcTpyupaj ja reomeTpuckarta cpeamHa Ha

oTceyvKuTe:
aym=25cm n n=3,5cm;
6)m=15cm n n=3cm.

Bo npasoaronHmot AABC e papgeHa
KaTteTata a = 8 W Hej3nHaTa npoekuuja
p = 6,4. [pecmeTaj ja xunoTeHy3aTta ¢ wu
gpyraTta kateTta b.

Bo npaesoaronHukoTr ABCD e BnuwaH

npasoaroneH AABM co npas aron Bo
TemeTo M (Kako Ha LpTexoT).

D M C

A B

MpecmeTaj ja nnowTuHaTa Ha 060EHNOT AeN 04

MNPaBoarosHNKOT ako CM = 9 cm 1 DM = 16 cm .

KoHcTpyupaj kBagpaT WTo uma eaHaksa
NAoWTUHA CO NPaBoarosHUK Y AUMEH3Un
ce a=4cm un b=3cm.



47| NNTArOPOBA TEOPEMA

Loizicetuiu ce!

lMuTaropoBata Teopema Tn e no3HaTa oA
MUHaTaTa y4yebHa roguHa. Taa rnacu:

Bo npaBoaroneH TpuaronHunk, KBagpatoT Ha
XUNOTEHy3aTa ¢ € eAHaKoB cO 36MpoT of,

KBaJpaTuTe Ha KaTeTute, a n b, T.e.
2=+ b

Konkaea e nnowTtuHata P Ha KBagpaT co
CTpaHa a = 5 cm?

3anuum ja Bpckata mefy P, P, u P .

Cornepaj pexa: P =a’, P,=b" n P _=c.
Oac®=a®+ b*3aknyun geka P, =P +P,.

n
A | 1. Ha uptexoT e npetcTaseH npa-
Lo BoarosieH AABC co gomkuHa Ha
KaTeTuTe a, b N JOMKNHA Ha X1Mo—
TeHys3aTa c¢. Hag HeroBuTte cTpaHu ce KOH-—
CTPyMpaHu KBaapaTuTe N HUBHUTE NITOWTUHM Ce
O3HayeHu co P, P, n P, cooABETHO.

Cnopep Toa, MutaropoeaTta Teopema MoXe [1a Ce UCKaXKe U Baka:

Bo koj 6uno npaBoaroneH TpuarosHUK NowTnHaTa Ha KBagpaToT Haj XMNnoTeHy3aTa e efHakBa
Ha 30MpOT oA NJIOWTHUHUTE Ha KBaApaTuTe Hafj katetute, 1.e. P =P + P,.

2.

Co nomoL Ha cnegHuUTe ynatcTea obuam ce ga ja gokaxkew MuTtaropoeaTta Teopema.

HaupTaj npasoarosieH AABC co <<C = 90° n cnywTu ja BucnHata CD KOH xvnoTeHysara.

3anuwn ja BpckaTta Mefy cekoja KaTeTa CO XunoTeHy3aTta u
coofBeTHaTa npoekuuja, T.e. Bpckarta cnopepn Esknungosute

Teopemu.

Oppean ro 36upoT o4 NeBuTe U 36MPOT Of LECHUTE CTPaHU Ha

paBeHcTBaTa.

Cnopegy ro TBOETO pa3mucIlyBarbe CO Aa4EeHUOT AoKas.

Tepaemwe Jlokaz

O6pasnoxeHue

1.CD LAB <2) BwucuHaTa BO TpMaronHukK e HopMasHa Ha coofBeTHarta cTpaHa.

HaTa npoekuuja.

.a®=pc, b*=qc <&) KaTeTarta e reomeTpucKka cpeauHa o XMnoTeHysarTa U cCooABeT—

3.2+ b?=pc+qc <&) (CBO0jcTBO Ha cobupare paBeHCTBA.

4.2+P=p+q)-c =2y  [OnctpmbyTMBHOCT HA MHOXEHETO BO OAHOC Ha COBMPaH-ETO.

5.2+ b =c-c, T.e. & [lpuHymn Ha 3ameHa (c = p + q).

a®+ b? =2
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g Kako MoxeLl fa ja nspasuw xunoteHysata | [ Of ¢ = ® + b? cnepgysa:
% ¢ CO MOMOLL Ha KaTeTuTe a u b?
A’L . c=4a’+b*, a=,/c*-b?,
Kako Ke ja u3pasuil egHaTta kateTa co no-
MOLL Ha XMMNoTeHy3aTa u gpyrata kateTta? bec?—aZ.

3. Hajgu ja xunoTeHysaTa ¢ Ha NpaBoarosieH TPMArosHNK, ako KateTute My cea=15 n b =20.
4. [apeHa e xunoTeHysata ¢ = 29 1 kaTeTaTa a = 20 Ha e[leH NpaBoarofieH TpuaronHuk. Hajau
ja gpyrata kateTa.

5. [apeH e AABC coctpaHm a=6cm, h=8cm u c=10cm.

lMokaxkn geka e UCNONIHETO PaBEHCTBOTO a? + b? = ¢
KoHcTpyupaj ro AABC 1 co meperse, yBEPU CE AeKa TOj € NpaBoarosieH.

Bayicu u otiwuitio

AKO 3a efieH TPpMaroJsiHUK CO CTPaHu a, b, ¢ BaXXWN PABEHCTBOTO a2 + b? = ¢2, TOraw TOj
TpUarosHMK e npa.oarosieH, CO XMNoTeHy3a c.

Osa TBpAeHbe e Teopema, obpaTHa Ha lNMuTaropoBaTa Teopema.

6. CrpaHuTte Ha AABC ce:
a)a=7, b=24, c=25; 6)c=8, b=10, ¢c=15.
Mpoeepn ganv AABC e npaBoaroneH.

7
(f> | 7. lNpecmeTajja gormkuHata d Ha AujaroHanarta Ha npaBoarofiHMK CO CTPaHW a =6dm u
Lo | b=11cm.

Cnopeawn ro TBOETO peluaBare Co AafeHOTO ynaTCTBo. D C
& HaupTaj npasoarosiHk ABCD 1 03Ha4v rnm cTpaHute u guja-— d

roHanara, Kako Ha LpTexoT. b
@ Cornepaj geka AABC e npaBoarosfieH; HeropaTa XMnoTeHy3a e

JwjaroHanata d, a kKaTteTuTe My ce CTpaHuTe a W b Ha A a B

npaBoarosTHUKOT.
& [lpumenn ja Nutaroposarta Teopema Bo AABC:

d?=a*+b*=602+112=3600 + 121 =3721; d=./3721=61; d=61cm.

8. [lpecwmeTaj ja BUcuHaTa # Ha pamHokpak AABC co ocHoBa a =18 ukpak b =41.

Pasrnepgaj rv ynatcTeaTa v cnopeam ro TBOETO peLleHne co AafAeHOTO. c
@ HauypTaj pamHokpak AABC u cnywTu ja BucuHata CD KOH OCHOBaTa, Kako
Ha LUpTEexXoT. b
a
& Cornepgysaw geka AADC e npaBoaroneH, Co XunoTeHys3a b n katetu > nh.
AaD B

2
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2
& [Mpumenn ja MNMutaroposata Teopema Bo AADC: b2 = /% + [%] ; OTTyKa:

2
W=w-Li
2

=412 -92=1681 - 81 =1600; h=+1600=40; /& =40cm.

9. lpecmeTaj ro NneEpUMeTapoOT Ha paMHOKpaK TpUarosHMK co ocHoea 10 v BucuHa 12.

Tpeba ga 3naeu:

[a ja uckaxkew n gokaxeu lMNutaroposaTa
Teopema;

[aja npecMeTal forKnHaTa Ha egHa cTpa—
Ha BO MpaBoarofieH TPUarosHKK, ako ce fa—
AEeHV apyruTe Age.

3agaqu

@ Hajon ja Heno3HaTaTa cTpaHa Ha npa-
BOArosIHNOT TPUAroSTHUK CO KaTeTu a U b,
M XUMNOTEeHy3a c¢, ako:
a)a=12, b=35, c="?
6) b=56, c=65, a="?
B)a=25, b=31, ¢ =7

Hanu AABC e npaBoarosieH, ako HeroBuTe

CTpaHu ce:
a) 14, 48, 50; 6) 9, 12, 17;
B) 5,6; 3,3; 6,5; r) 100, 60, 807

Hajgu ja gujaroHanaTa Ha npaBoarosiIHNK Co
ctpanu 0,28 dm un 0,96 dm.

Hajgu ro nepmmeTapoT Ha npaBoarofiH1K co
punjaroHana 8,5 dm u egHa ctpaHa 1,3 dm.

[MpecmeTaj ro nepnumMeTapoT Ha paMHOKpaK
TpuarosiHMK co ocHoBa 14 1 BucuHa 24.

MpecmeTaj ja NPUbMXHO BMUCMHATA /i Ha
paMHOCTpaH TpMarosHUK Co cTpaHa a = 12.

P =P +P,

Ilposepu ce!

Hajan ja xunoTeHy3aTta ¢ Ha npaBoarosieH
TpUaroJiHMK co kateTm a=8 u b =15.

lNpecmeTaj ja BUCMHATA HAa paMHOKpPaK Tpu-—
aroJiHMK co ocHoBa 20 cm 1 Kpak 26 cm.

KaTeTaTa Ha efieH npasoarosieH Tpuaron—
HUK e 35 cm. 36MpoT oA XUNoTeHy3aTta 1
gpyrata kateTta e 49. NpecmeTaj ja xmno-
TeHy3aTa ¢ v gpyrara karteta b.

XunoTeHy3aTa Ha npaBoarosyieH Tpuarosi-
HUK e 35 cm. OgHOCOT Ha KaTeTuTe € 3 : 4.
Hajan rn kateTture.

MNoWTMHUTE Ha paMHOCTPaHuTe Tpuaron—
HUUW Haa KaTeTuTe a, b 1 XMNOTeHy3aTa ¢
oA npasoaronHnotT AABC ce 03Ha4yeHun co

P,P,uP.
a c B

Mokaxn geka

MpoBepu ganu
BaXXW TakBaTa
BPCKa, ako
HamMecTo npasBuITHU
TpuaronHiym ce

KOHCTPYyMpaHu npaBuiHA WeCTaroJiH1uyu.
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=
-'. " R - R .
i w i Tuttiazoposu tipojxu
ﬁ Osa 1e e 3a9oaxcuitieano!

B VHTepecHOo e NpallareTo 3a TPOjKUTE Npr—

poaHu 6poeBn a, b, ¢ LITO ro 3a40BOSy—
BaaT paBeHcTBOTO @2 + b? = 2.

TakBu TpOjKK ce, Ha Npumep:

3,4,5; 6,8,10; 5,12,13 u gp.

B Twe ce Bukaat MNutaroposu TPOjKM.

® [poBepu geka co cregHWTe M3pasu ce

Jobusaat [uTaropoBu TPOjKMU.

Loizicettiu ce!

OcHoBUTE Ha
paMHOKpPaKuoT
Tpanes ABCD Ha
LpTexoT ce

a=AB=15cm u

b=CD=9cm, a
DE e BucuHaTta

Ha TpanesoT. pecmeTaj ro x=AE.
lMpeceyHaTta To4uka Ha H G
AvjaroHanuTte  BO
pom6oTr EFGH Ha
LPTEXOT € 03Ha4eHa
co S. Op Koj Bug e
AEFS? O6pasnoxwu
ro TBOjOT O4roBoOp.

Bo Kpy>HuuaTa co LeH—

Tap O, Ha UPTEXOT €

HaupTaHa TeTmBa MN, a

BOo AMNO e cnywTeHa

BucuHata OS KOH cTpa-

HaTa MN. Kaksu ce mery N E AN
cebe AMSO n ANSO?

3owTo?

44 | Gema 1. Cauunocii

1° 2mn, m? — n?, m? + n?,
3acekon m,ne N, m> n.
2° 2n+1, 2n®+2n, 2n® +2n + 1;
3a cekoj n € N ce gobusa no egHa
lMuTaropoBa Tpojka.
3 . n2—1, n2+1’
2 2
3a cekoj HenapeH n € N, n > 3.

on (g 5

3a cekojnapeHn e N, n>4.

72| 3A0A4YN CO NMPUMEHA HA NMUTATOPOBATA TEOPEMA

3

A | 1. TMpecmertaj ja BucuHata h Ha pam-—

L HOKpak Tpanes3 co OCHOBM 16 cm 1
30 cm, a Kpak 25 cm.

AKO HE MOXeLl caMm
[a ja pewuw 3a-
padara, cnegu rm
ynaTtcTeara.

@ HaypTtaj pam-
HOKpak Tpanes
ABCD wu no-
BJ1I€YUN TN He-—
rosuTe BucuHm DE n CF.

&= Boouwu ro, notoa, npasoaroniHnoT AAED co
XUMOTEeHy3a ¢ =25 cm un Katetm x 1 h.

& Booun ncTo Taka of UpPTEXOT Aeka

a= b+ 2x, 04 Kaje WTo x:aT_b.

@ [NpumeHn ja MNuTtaroposaTta Teopema 3a
AAED; ke gobuew
h? =c>—x*=c? _[a_—b]z
2



Co 3ameHyBare Ha ¢, a U b, Ke pobuew:
2

30-16) _ 625—49=576; h=+/576 =24; h=24 cm.

h2:252—[

2. OcHoBuTe Ha pamMHokpak Tpanes ce 30 n 20, a kpakoT e 13. lpecmeTaj ja nnowTnHaTa Ha
Tpanesor.

3. Hajay ro nepumeTapoT Ha pom6oT ABCD co gujaroHany AC=70 n BD=24.

Ha wTo e egHakoB nepmumeTapoT L Ha pomb co cTpaHa a? D C
Kako Ke ja mpecmeTall cTpaHaTa a Ha poMbOT ako rv 3Hael V
HeroBuTe gujaroHann? X

Bo pom6oT ABCD Ha LpTeXoT, NPecekoT Ha AujaroHanuTe e o3Ha4eH ‘

co S. A a B

Boouu ro AABS. Toj e npaBoarosieH (30WT0?) CO XMNOTEHy3a a U KaTteTu i =35 u 9> =12.

&= Cnopeg MutaroposaTa Teopema:

2 2
azz[%] +[d?2] —352 1122 =1225+144=1369; a=+/1369 =37; a=37; L=4 37 = 148,

4.

Bo Kpy>xHuua co paguyc r =2 dm e nosnedeHa tetmea MN co gorxuHa ¢ = 2,4 dm.
KonkaBo e pacTojaHneTo d Ha Taa TeTuMBa O LEeHTapoT Ha Kpy>kHuuaTta?

AKO TV e HeonxoAHa NoMoLL, pasrnenaj ro LpTexoT.

Boouu ro npasoarosiHiot AMSO, co xunoTeHy3a » U Katetm d u % a O
noToa, cnopep NuTaroposaTa Teopema, Ke AobueLl: ) ‘[d \
S
2
dzzrz_[%] =22_12°=4-144=256; d=,256=16; d=1,6dm. < t
A
9y | 5. [Nlapenu ce oTceukUTe a W b (a>b) KaKO Ha LPTEXOT. a
AN | n
KoHCTpyupaj oTceuka x, Takea LTO: b

a) x=+a’+b*; 6) x=+a’>—b?

Cnopeau ro TBOETO peLLEHne CO AafeHOTO Ha a) 6)

LpTEXOT: @<

Ce KOHCTpyupa nNpaBoarofieH TpuarosHuK, 3a b 52 b 4
a) co KaTteTun a N b, a3a 6) co XMNoTeHy3a a

n Karerta b. . .

a [aZ_bZ/

| 45

IC umaiopoba weopemna



6.

& OTceyka Co JoMmKMHA /2 e KOHCTPYMpaHa TaKa LWTO € KOHCTPY—

KoHCcTpyupaj oTceyka co AosmKuHa Jn, Kage wton=2,3,4,5,6,7...

KoHCcTpyKuMjaTa e npukakaHa Ha LpTexorT.

npaH pamMHOKpakm1oT npasoaroneH AOAB, co kaTeTn OA = AB =1

(cm, dm,...); xunoTeHy3aTta OB uma gomkuHa \/E (BowTo?)

& Ako oTceukaTa OB =+/2 Ce 3eMe 3a efHa KaTeTa, a oTceykata BC =1 3a ApyraTta kateTa Ha

7.

npasoaronHnoT AOBC, Toraw xunoTeHy3ata Ha AOBC Ke uma fomkuHa /3 (3owTo?).

O6jacH1 KaKo ce KOHCTPYMPaHM OTCEUKUTE CO AOMKMHA /4, /5 UTH.

KoHCcTpykumjaTa Ha x=+/n MOXe Aa ce u3Befe W ,ANPEKTHO, CO
KOHCTPYMPar-e Ha reoMeTprcKaTa CpeyHa Ha OTCEHKUTE CO [OIMKUHA

n N1, KaKo Ha LUpTEeXoT (\/ﬁ =E).

KoHcTpympaj oTcedka co AomkuHa x =+/a’ +ab .

KoHCTpyupaj ja reomeTpucKaTta cpemHa Ha OTCEeYKUTE CO A0/MKMHA a U a + b.

Tpeba ga 3naeu:

Aa ja npumenuw MNutaroposaTa Teopema 3a
npecmeTyBare AO/MKUHU Kaj PpaMHUHCKMN
reoMeTpuCcKn dounyrpu;

[la pelaBall ofpeeH KOHCTPYKTUBHU 3a—
Aa4u co nomoL Ha MNuTtaroposarta Teopema.

3aga4u

Ckana co gomxmHa 7,4 m e noTnpeHa Ha
SV Taka LWTOo AOJSTHWOT Kpaj o4 ckanaTta e
opapanedeH 2,4 mog smuaoT. [lo Koja BUcKMHa
pocturHana ckanata? (Hanpaswu ckuua.)

46 Iemna 1. Cauunocin

Ilposepu ce!

lMpecmeTaj ro NnepMMeTapoT Ha paMHOKpaK
Tpanes co ocHosu 30 n 14, a BucuHa 15.

CtpaHaTta Ha egeH pomb e a = 13 cm, a
egHaTta gujaroHana e 10 cm. Konky e
ppyrata gujaroHana?

O6jacHM Kako ce KOHCTpyupa oTceyka co

LOSKUHA /3 .

NpecmeTaj rn: a) BucmHara, 6) nnow-
TuHaTa, B) AujaroHanarta Ha paMHOKpak
Tpanes, ako ce No3HaTN HeroBUTE OCHOBMU
a=42cm, b =24 cm nkKpakoT ¢ =41cm.



@ HvjaroHanute Ha egeH pomb ce d, =40 wu
d, = 50. Konky (npnbnnxHo) nsHecysa
cTpaHaTa a Ha Toj poM6?

lMnowTnHaTa Ha efeH paMHOKpaK Tpanes
e P =72 cm? a ocHoBuTe My ce Oonru

20 cm n 4 cm. lNpecmeTaj ro nepumeTapoT
Ha Tpanesor.

CTpaHuTe Ha egeH gentoug ce gonrm 25
cm n 52 cm, a gujaroHanarta WTO He e
cumeTpana nsHecysa 40 cm. lNpecmeTa;j ja
naowTMHaTa Ha AenTonaorT.

Bo kpyxHuua co paguyc 3,4 cm e no-—
BJlieyeHa TeTuBa Ha pacTtojaHue 1,6 cm og
ueHTapoT. Hajam ja gormxnHata Ha TeTu-
BaTa.

KoHCTpyupaj oTceyka co JOMMKMHa:

a) v2; 6) 5 ;
B) ya®+a; T)+a’—ab a>b,

Kage WTo a U b ce fafeHu OTCEeYKM.

Obuguce...

He e 3aQOﬂJfCL£lﬂ€ﬂH0.,

@ KoHcTpyupaj kBagpat YujallTo naowTmHa

M [Be KpyXHuUM ce gonupaaTt ogHaABOp U ce

CMeCTEeHM BO TpeTa, NoroniemMa o4 HMUB Kpy>XHuua.
Cekoja of TpUTE KPY>XHULUM M gonupa gpyrute
Ase, a HueHute ueHTpu O, O,, O, nexat Ha ucta

npaea, AB, Kako Ha LIpTEXOT.

[daneHa e gomkuHaTa ¢ (Ha npumep, ¢ =6 cm) Ha
TeTnBata CD opf rosiemarta Kpy>XHuua WTo €

TaHreHTa Ha MaJimTe Kpy>XHuLUn.

MpecmeTaj ja nnowTtnHata P Ha pgenot of
ronemMmoT Kpyr WTO € HafBOop 04 Manute Kpyrosu

(T.e. Ha o6oeHnOT gen).

e eHaKBa Co:

a) 36upoT, 6) pasnukarta og NNOWTUHNTE
Ha gBaTa gafeHn KBaapaTu.

Bo kpy>xHuua co paguyc 17 cm e BnuLiaH
npasoarofHnK. Hajon ro nepmmeTapoT Ha
TOj NpaBOarosiHMK ako OAHOCOT Ha Hero-—
BUTE cTpaHn e 15 : 8.

Ha gpBo WTO € ogpanedeHo 8 m of efeH
N3BOP Ce KayeHun ABa MajMyHa — e4HuOT
Ha BPBOT, a APYrMOT Ha 2 m of 3emjaTta.
Kora oxepgHene, majMyHOT 04 BpPBOT
CKOKHasn npasoO Ha W3BOPOT, a ApPYrvoT
cnerosi o4 ApBOTO M OTULWWIOS NO 3emja Ao
n3soporT. lNMputoa, obaTta MajMyHN N3MU—
Hane egHakos Nat. Konky e BUCOKO ap-—
BOTO?

IC wmmatopoba meopena




PABOTA
C O non TOU MW

73| nonynAuuJA. NPUMEPOK

A 1. Bo dabpukaTa 3a Hokonaam nma BpaboTeH aeryctatop. Herosa 3agaya
. e ga npoba o YoKonaauTe 1 4a ro NPoLUeHN HABHUOT KBanuTeT.

Pasmucnn n ogrosopu, ganu geryctatopoT Tpeba ga ja npoba cekoja Yokonaga?

Cekako He. [leryctatopoT usbupa ogpeneH 6poj Hokonagn Kou rm

npobysa. "‘

MHOLWITBOTO Of CUTE TUE eNeMeHTU, BO Crly4ajoB YoKonaaun, Koun ce |
npegmMeT Ha UCnNUTyBaHe e nonynayuja. Tl

N36paHnoT aen eneMeHTH, Ha Ko ce BpLUM UCMUTYBaHeTO Ce BUKa A,

NpPUMepoK. ﬁ:%

2. Boouu rv npumepuTe 3a nonynauuvja u npuMepok.
Monynauwnja [Mpumepok
Yuennuy oz | a0 VIl o aesnieHine B 6HO yunmALTe No egHa napanenkaoa | go VIII ogaenenne Bo UCTOTO
yqunuwte
®dynb6ancky TUMOBU Mo Tpu cbynbanepmn of CEKOj TUM
CuTe y4eHuLM WITO 04aT BO NpuUBaTHU yumnnuiuTa 3a| Mo efeH yd4eHUK of, CeKoe MPMBaTHO y4YUnuIITe 3a
aHrIMCKM jasnk CTPaHCKM ja3nk

Cute y4enunum og VIl ogaenenne Bo P. MakegoHwuja | o egeH yyeHuk of, VIl ogaeneHuve of cekoe yunnuwite
LITO MMaaT oLeHKa 5 no maTemaTuka Bo P. MakefoHwja WTO MMa oueHKa 5 no matemaTtumka

3anuvwm Tpu NpMMepKn Ha nonynauvja u NPUMEpPOK (4es) o4 Taa nonynauuja.

3. Pasmucnu 1 ogrosopu. 3a fa ce NpoBepu Aanv ydeHuuUTe cakaaT 3a BpeMe Ha rofieMmnoT
0o4MOp 4a MM ce NywTa My3uka, LWTO e Nnodobpo: Aa ce npawaaTt CUTe y4eHMUM BO cuTe
yuYunmwTa unu ga ce npaiwa npuMepok og no HeKONKY YYEHULUM Of, CEKOe yumnuwTe?

O6pasznoxu ro TBOjOT OArOBOP.

HajuecTo He e MOXHO fa Ce HamnpaBu HEKOE UCTpaXkyBare, TeCcTUpare UN npoBepka u
ncnuTyBaHe Ha uenata nonynayuja. 3owTo?

Moxxe Toa ga buge:

— MHOry ckano;

— fa Tpae [Jonro Bpeme;

— ba buae HEBO3MOXXHO Aa ce AojAe A0 CEKOj YfeH oA nonynauuvjata
(Ha npumep, 6pojoT Ha pubute Bo Oxpuackoto E3epo).
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4.  3anuwm no egHa npyvYmMHa 30LWTO € NoAo6po Aa ce 3eMe NPUMEePOK HAaMeCTO LienaTta nonynauyyja
3a cekoe oA HaBeAeHWTe UCTpaKyBarba.

HajrnegaHa Tenesmsncka emucumja Bo egeH rpag og 50000 »xkutenu.
KBanuMTeToT Ha COKOBUTE BO eAHa cokapa.

MpoceyHNOT 6POj KHMMM LITO MM NPoYMTan Cekoj xuten Ha P. MakegoHwja Bo npeTxogHaTta
rogunHa.

3 | = Kora nma notpeba ga ce Hanpasu 3aKSly4OK UM Aa ce u3jaBu HewWwTo 3a

I # - .

4 iﬂ uena nonynauuja a ce sema npuMepoK, NpuMepoKoT Tpeba pa 6buge
pernpeseHTaTuBeH (COOABETEH Ha nonynauyuvjaTa).

5. Boouwn ro npumepos. 3a ga npoBepw KOJIKY YHEHUUNTE Of HErOBOTO YYMINLLTE KOpUCTaT
rpagcku coobpakaj, JopaH 3actaHan Ha efHa aBTobycka NocTojka U npubpan nogatoum
CO MnpallyBare Ha NyfreTo WTO Ce cMMHane o eaeH aBTobyc.

MopaTounTe WTO rv Npmbupan JoBaH He ce COOABETHM BUAEjKMU NPUMEPOKOT HE € penpe—
3eHTaTuBEH.

AKO JoBaH npaLuyBasn y4eH1um o4 HEroBOTO yunnuwte, 4anv NpuMepokoT Ke buae penpe—
3eHTaTuBeH? O6pas3noXxun ro CBOjoT OAroBop.

6. Mapuja cakana ga ja oTKpue npocedHaTa AOSMKMHA Ha NUCTOBUTE HA eOHO pacTeHue Koe
nmano gsanaTtv NoBeKe masnuv NMMCTOBU 04 roniemMn NMcToBu. Koj NpMMepoK o4 NMMCTOBU LWTO
Taa Tpeba fga ro nsbepe e penpeseHTaTuBeH?

a) Camo ronemv nUCToOBY; B) e4HaKOB 6pOj Mann 1 ronemu NUCTOBMW;
6) camo manu NCTOBMW; r) gBanatu NoBeKe manu MCTOBU O rofieEMU SIMCTOBM.
O6pasznoxu ro ceojoT ogrosop!

- PenpeseHTaTBEH NPMMEPOK MOXE Aa ce n3bepe no METOAOT Ha crly4aeH u3bop
iL n cuctematcku. CrniyqaeH nsbop 3Haum geka Ccekoj 06jeKT unm nuue og nonyna—
unjata nma egHakBu WaHen ga buge nsbpat.

3a pa nsbepeme, cnyyajHo, 5 oa 30 ydeHuum BO eaHa naparnesnka Moxe Aa rv 3anuiieme HUBHUTe
6poeBM 04 OfAeneHcKaTa KH1ra Ha nMByukba, NMBYMHbaTa ga rm namelame Bo eaHa Kytuja, n
Ja n3sriedeme 5 nuB4yurba.

Vnun, pa nsbepeme egeH 6poj (Ha npumep 7), a NoToa CUCTEMATCKMU Aa ro bupame cekoj NeTTn
YHEHUK:

(7 +5=12 ; 12+5=17; 22; 27)

7. Vinuja cakan ga npawa npuMepoK y4eHUUM of HEeroBOTO yYUIMLITe 3a Toa Aanu cakaat ga
ce BOBefe 3a0/MKUTENHO HOCEHE YYUNULLHA YHUGOpMA.

O6pas3noxmn 30WTO HUTY eAeH O CreAHUBE Ha4YMHN 3a n360p Ha NPUMEPOK He e aobap:
a) aa rv npawa npeute 20 nmya WTo Ke Bre3aT BO yHUNUWTETO;

6) ga rv npawa ydeHuymTe o4 HerosaTa napanenka,

B) Aa rv npawla ydeHmumte o4 MatemaTudkara cekuuja.
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8.

Kako Tpeba Mnuja ga ro nsbepe NnpumepoKoT 3a ga buae penpe3eHTaTnBeH?

Boouu!

N36opoT Ha npumepokoT Tpeba fa e cnyyaeH u ga éuae cocTaBeH of yHeHuum o4 cute ogne—
nenwnja (og | go VIl opoenexnne) 3a ga MoXxe ga ce nssriede npaBuseH 3aKy4okK.

dhopma.

Konky BKYnHO y4eHuum 6poen npumMepoKoT Ha Minvja?

AKO npumepokoT 6un 10 % og nonynayunjata, KOJiKy BKYMHO
yYEHULM UMaso BO yYUNUWTETO?

Koj e 3akny4okoT Ha nuja 3a HOCEHETO yYMSIMLLIHA YHU—

dopma?

3anvwm ywTe efeH 3akyyoK WTO MOXe fa ce gobue of

Bo Ttabenata Wnwuja rm cpegun nogatoumTte of UcTpa-—
XXyBararta 3a 3aJ0/DKUTENIHO HOCEHE YHYUMULLIHA YHU—

nogarouute Bo Tabenara.

e

Mpumepok |Bpoj Ha ogrosopu
IMNpumepok Ja He
[NpBoO 12 3
BTopo 10 5
TpeTo 10 5
YeTBpTO 9 6
MeTTO 7 8
LllecTo 7 8
Ceamo 2 13
Ocmo 0 15

MpnbpaHnTe nogatoum of penpeseHTaTMBEH NPUMEPOK U JOOUEHUTE MEPKU
3a UeHTpanHa TeHAeHumja 0BO3MOXXYBaaT [a ce u3Bredar 3aksy4youm n ga
Ce HanpasaT BOOMWTYyBawa 3a Lena nonynauyumja.

Bo egHa Hacenba umano 5 000 xxutenun noctapu og 15
roguHu. ViBaH cakan ga npoueHu KonkynaTtu roauwHo
TVe oA4aT Ha KUHO.

Toj 3a npumepok n3bpan 50 nyfe n no TenedoH rm Npu-
6pan nogatouute. MNpnbpaHnTe nogaToum rm npeTcra—
BWUN BO Tabena no Kkateropum cnopeg 6pojot Ha mn-
MOBUTE rnefaHn BO KNHO.

&= WBaH ja gpononHun Tabenara co BpeAHOCTU Ha hpekdeH—
unnTe (6poj Ha oaroBopu 3a cekoja Kateropwuja). NMoToa
npecmMeTan NPoLeHT 3a 6pojoT Ha OAroBOPUTE BO CEKOja Ka—
Teropuvja og BKYrnHMOT 6poj ucnmtaHmuym BO NnpumepokoT (50
nyre).

9.  Boouv ro NnpMMepoT:
MpnbpaHn nogaToum
Bpoj Ha pun- | Ogrosopu Ha
MOBM FOAMLLHO [ MCMMTaHULM
0 T I M |
1004 | JHf I M
5008 ||
9mo12 |||l
13unoseke |||
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&= | bpojHa dun- | Ogroeopn Ha | BpeagHocT Ha lNpoueHT &= Ha kpajot npo-
MOBM FOAMUWHO [ McnuTaumum | dyHKymjata LeHTuTe fobun-
> eHn 3a npume-—
0 il 21 £ < 100=42% pOKOT, MBaH ru
NPUMEHNN Ha
1 p04 MM 16 ) 100 = 32% uenara nomny-
50 nauuja.
6
5008 M | 6 — .100=12%
50
3
9p012 3 = . = 6°
A Il g 100=6%
13 n noseke ”” 4 i -100 = 8%
50

42% on5000e 2100

AKO 42% opf, NpUMEPOKOT He 04aT BO KMHO, MOXKE fa ce npeasuan gexka

42% op nonynaumjata He ogaT BO KMHO, WwTo e 2 100 nyre.

Hanpasu BoonwTyBame 3a nonynayuyjarta 3a octaHaTuTe Kateropum (6poj Ha rinegaHu ounmosu
BO KNHO — FOAMLLHO).

10.

Mwumo3a cakana fa npoBepu KOJIKY ce 3arafyBa OKOJMHaTa co NacTUYHU OTNaaoum opieHu

BO YUMNULWHNOT ABOP 3a BPEMEe Ha ronemmnoT ogmop. Cny4ajHo nsbpana efeH Mmecel, Bo KOj

Bua oTnagok Bpoj
MnactnyHn Kecn 137
LLUvwwrra og jorypT 59
LLnwunkea of cok 72
Yalkn of nyanHr 16

Tpeba 9a 3naeuu:

WTO € nonynauuja, a WTo NPUMEpPOK;

[la NpoLeHUWw Aanv AageH nprmMepok e pe—
npeseHTaTUBEH 3a AafeHa nonynauvja;

[la ofpeauLL NPUMEPOK LUTO € COOABETEH 3a
[AafeHO UCTPaXKyBaH-E;

Aa BOOMNLITULL 3aKITy4OK A06UeH o npume—
POK Bp3 nonyauuja.

npubpana nogatoum, Kako NPMMEpPOK O Lienarta yyebHa roguHa.
MpnbpaHnTe nogatoun rm NnpeTcTaesmna Bo Tabena.

a) MNMpecmeTaj N0 KONKy 0TNaaoum NpPoCcCeYHO BO efeH AeH bune
doprieHn og cexkoj Bua.

6) Ako y4yebHaTa rogmHa uma 180 geHa, ynotpebu ro oaroBopoT
noA a) 3a ga ro npeasuauwl 6pojoT Ha CeKoj BUA 0TnagoK BO
TEKOT Ha ydebHaTa roguHa.

Llposepu ce!

MpoueHn n ogrosopu ganu e gobap n3dbopoT
Ha NPUMEpPOKOT: ,crny4aeH n3bop Ha 5% of
nonynauujata of rpagCcKuoT TenegoHCKu
UMEHNK" 3a UCTPaKyBaHEeTO: ,MUCIIEHE 3a
KBanuUTETOT Ha rpagckuoT coobpakaj BO eeH

rpag”.
O6pasnoxum ro cBojoT O4rOBOP.

S1
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3agaqu

A Bo cnegHute Tpu cny4yawm:

oApenm ja nonynauyujata;
NPOLEHN Aann HAYNHOT Ha 36OP Ha NpUMe—
POKOT € COOfBETEH;

npeanoxXxun Apyr Ha4MH Ha N36op Ha NpuMe—
POK.

CrtedpaH cakan ga oTkpue Kosiky 3apabo-
TyBaaT CTyAeHTUTe WwTo paboTaT npeky
CTYAEHTCKaTa opraHusauuja.

Toj oTuwon Bo 6ubnmoTekara BO CTYAEeHT—
CKMOT oM 1 npawan 40 geBojKu.

@ 3a vacoT no reorpadwmja bojaH Tpeba ga
oAHece BO y4unuwte 5 npyumepoum noysa
0f cBojaTa rpaguHa.

Toj 3acTaHan BO cpeanHaTa Ha rpaguHaTa,
Gpnvn napuvydka v o4 Tamy Kage wWTo
nagHana napuykaTa 3en npMMepouu.

@ Tarba cakana ga npoBepu ganu e TOYHO
AeKa xeHnTe Bo butona xmeeaT nogonro
04 MaxkuTe.
Taa nobapana nogaTtoun og 3aBoAoT 3a
cTaTUCTMKa of nNpeTxofgHaTta rogvHa.

5 Bo cnegHuTe neT cnyyawm:

KOW 0f, NMPUMEepoLMTE Ce penpe3eHTaTUBHU
3a nonynauyujaTa u 3a UCTPaXKyBaHeTo?

O6pasnoXxm ro cekoj og TBOUTE OArOBOPW.

VcTpxxyBare: Mucnere 3a 1oa ganu ga
ce n3rpaam HoBo Kadyrne.

Mpumepok: cnydaeH n3bop of HajyecTuTe
noceTUTeNn Ha rpagckara ubnmoTeka.

@ NcTpxxyBare: ganu mawmnHata 3a naky-—
Barbe ,CMOKU“, CeKoe nakeTye ro npasu co
ucTta rpamaxa.

Mpumepok: npsuTe 50 nakeT4mHba ,,CMOKM®
WTO uanerysaaTt oA MawumHaTta BO efeH
neH. MepeHa e HMBHaTa maca.
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NcTpxyBame: epukacHocTa Ha HOBUOT
nek 3a rnaBoboska.

[MpMepOoK: cMTe NauneHTn Ha edeH nexkap
KOW MMaaT 4YecTu rnaBobOSIKU.

@ NcTpaxyBatrbe: KBanmMTeToT Ha NeboT of,
efHa nekapHuua.

[MpumepoK: cekoj ABaeceTTn KynyBad BO
efiHa nNpojasBHuLa Kaje LWTOo ce npogasa
neb oA Taa nekapHuua.

Bo egeH rpag uma 6 000 cemejctBa. M3—
6paHu ce 100 cemejcTBa 3a UCTpaxxyBa-—

HETO: KOj € HajOMUIIEH AeH 3a NasapyBamse.
MopaTounTe ce gageHn Bo Tabenara.

OmMuneH geH 3a nasapyBame
[eH ®pekdeHuymja| lNpoueHT

lMoHepenHuK 8
BTopHUK 10
Cpepa 14
YeTBpTOK 2
MeTok 16
Cabota 30
Hepena 12
Hema omuneH geH 8

BkynHo 100

a) Ogpeam rv NpoueHTUTe 3a CeKoj AEH.

6) YnoTpebu ro NpoueHTOT Of NPUMEPOKOT 3a
Ja ro npegsuauw 6pojoT Ha cemejcTBaTa oA
Luenara nonynauyuja Ha Ko OMWUIIEH AeH 3a
nasapyBarbe UM € NeTokK.

B) Konky cemejctBa BO rpagoT HEMaaTt OMUJIEH
[EeH 3a nasapyBare?



@

YYELWE 3A CJIMYHOCT
NMPOBEPU O TBOETO 3HAEHKE

laneHn ce gBa KBagpaTu, €4HMOT CO
CTpaHa a =12 cm, a gpyrvoT cO CTpaHa

b=8cm. Hajgn ro pasmepoT Ha HUBHUTE:
a) cTpaHu; 6) nepumeTpy;
B) NSIOWTUHW.

[lanv Hekou o THe pasmepu ce egHaKBU?

OTtceykarta AB e gonra 12 cm. Hajgn ro
pacTojaHMeTo Mefy cpegHaTa Todka S Ha
oTceykaTta n Todkata M wTo ja genu
oTcedkaTa BO ogHoc 3 : 5.

Hajan ro Heno3HaTWOT YSIEH BO Nponop-—
umjara:

a)x:4=5:2;
B)7:3=14: (x + 2).

6)3:2x=1:6;

Hajou ja gonmknHaTta Ha oTcedkara WwTo
e reomeTpucKa cpeanHa Ha OTCeYKUTe co
OOSMKMHM 8 cm 1 18 cm.

HaupTtaj npom3BosiHa oTcedka 1 nogenu
ja Ha:

a)4; 6)5; B)7epHaKBu genoBw.

NaneH e AABC u npasa MN || AB wTo ja
ceye AC Bo M n BC Bo N. Hajgu ja:

a) AC,ako CN=6 NB=3 M MA=4.
6) BC,ako AC:CM=5:2 1 CN=14.

HaypTtaj aron SOT. Ha kpakoTt OS
HaHecu rm oTcedknte OA=3cm W
OB =5 cm, a Ha KpakoT OT — oTCeukuTe
OC=45cm v OD=75cm. HaupTajru1

npasute AC 1 BD.

a) MpoBepn Ha UPTEXOT Aanv npasuTe
ce napanesHu.

6) O6jacHn 30WTO TBOjOT OAFOBOP €
npaBuWrieH.

®

® @

3 ©®6 ©

[ageHa e oTcedka co gosmkuHa 12 cm.
KoHCcTyupaj TpuaronHMk co nepumeTtap
12 cm, Taka WTO CTpaHUTe ga My ce
ofHecyBaaTt Kako 3: 5 : 6.

[danu ce cnn4Hn fBa TpuarosHUUuW, ako
[Ba arnv Ha egHOT TpUarosiHuK ce 40° u
60°, a Ha gpyrnoT ce 60° n 80°? Obpas—
noxwu!

EpneH enektpuyeH ctonb dgpna ceHka
ponra 10 m, a BO UCTO BPEME CEHKAaTa Ha
efeH JoBek Bucok 1,5 me gonra 1,5 m.
Oppean ja BucuHaTa Ha CTONOOT.

EfeH nap coogBeTHU CTpaHu Ha ABa Cnny—
HW TpraronHuum ce: a=15dm na, =6dm,
a BMUCUHATa KOH cTpaHata a € 8 cm.
Opnpeau ja BucMHaTa KOH cTpaHara a,.

[lBe cooaBETHM CTpaHM Ha ABa CINYHK
TpuaronHuum ce 7,5 cm n 10 cm. lNpe-
CMETaj ro NepumeTapoT M NowTuHaTa Ha
NOManuoT TPMarosHMK, ako NoronemMmoT
TpuaronHuk mma nepuvmetap 60 cm u
nnowTrHa 80 cm?.

Bo npaBoaroneH TpuarosiHMk ce gageHu
NPOEKUMNTE Ha KaTeTuTe BP3 XUnote-—
Hy3aTa, p=2 1 g = 8.

Hajgu rv: ¢, a, b, h.

Hajaw ro nepnmeTapoT Ha NpaBoaroSiHMK
co ctpaHa 300 n gujaroHana 340.

[lann e npaBoaronieH TpPMarosHUKOT CO

CTpaHu:
a) 32, 24, 40; 6) 20, 40, 50;
B) 0,7; 2,4; 2,57

Hajan ro nepnmeTapoT Ha paMHOKpak
TpWarosiHMK CO OCHOBa 28 1 BUCcuHa 48.

MpecmeTaj ja cTpaHaTa Ha poM6 Yuun gu—
jaroHann nmaat 9 cm un 5,6 cm.
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|\_11VIHEAPHVI PABEHKHU

7 | PABEHCTBO, PABEHKA, UAEHTUTET

in
[lowiceriu ce! A 1. [apenu ce paBeHcTBaTa:
-
[lBa n3pasa cBpP3aHM CO 3HAKOT ,=* ) a)3-2-11=2-7,
(egHakBo) obpasyBaaT paBeHCTBO. 6) 3x — 1 = 2x + 5;
PaBeHcTBa ce, Ha npumep:
8+5=54+8; 7+5.-2=7+10; B) x +2y=8;
2x-3=x+1; X2 =)= (x = y)(x + ). rN15-6:2=4.2-5;
3anuwmn paBeHCTBO CO KO€ € MCKaXKaHo: 0)3-4+2=12.
a) KOMyTaTMBHOTO CBOjCTBO Ha cobupa-—
HETO BO Q; Bo kou of mapeHvuTe paBeHcTBa nesaTa U
6) oMCTPUOYTMBHOTO CBOjCTBO HAa MHO-— JecHaTa cTpaHa ce 6pojHV nspasn?
XKEHETO BO OAHOC Ha cobupareTo BO Q.
3anuwm paBeHCTBO BO Koe 4x? — 4x e nesa Bo kov oa pgageHuTe paBeHCTBa JieBarta v
CcTpaHa, a x — 6 e gecHa cTpaHa Ha paBeH— JecHaTa cTpaHa unum egHaTa of HUB e u3pas
CTBOTO. CO NnpomeHnmnea?

Cozaegaj u 3atiomnu

&= Bo paBeHcTBaTa a) 1 r) neesara 1 gecHarta ctpaHa ce 6pojHu nspasu.

PaBeHcTBaTa BO KOV fieBaTa v ilecHarta cTpaHa ce 6pojHM U3pasm ce BUkaaTt 6pojHU paBeHCcTBa.

&~ Bo paBeHcTBaTa 6) u B) nesaTta M gecHarta CTpaHa WNu egHaTta o4 HUB € u3pas co
NPOMEHIMBa.

PaBeHcTBaTa BO KOM NneBaTa v fecHaTta cTpaHa unu 6apem efHaTa of, H/B e 13pa3s co NPOMEH—
NvBa, ce BMKaaT paBeHCTBa CO NPOMEHSIMBM.
MNpoMeHMBUTE ce MeHyBaaT BO MHOXECTBOTO R 1nm Bo HEKOe HEroBO MOAMHOXECTBO.

3a 6p0ojHOTO PaBEHCTBO Ce Benu [eka e TOYHO, ako BPpeaHOCTa Ha U3pasoT Of esaTa cTpaHa
e eflHaKBa CO BpeAHOCTa Ha U3pas3oT of AecHara cTpaHa.

Koe of 6pojHnTE paBeHcTBa a), 1) U ) € TOYHO?

2. 3anuwwm ToYHO 6POjHO PABEHCTBO Ha KOe neBaTa cTpaHa e: a)3+2-7; 6)5- (9 +2).

3. Oppeaw Kov Of CefHVBE PaBEHCTBA Ce PaBeHCTBA CO NPOMEHNMBA.
a)7-10:2=4-3-10; 6)3x+2-x=8; B)3x-5=x+3 15-2+1=9:3+8.
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4.

5.

& paBeHkata 2x—-3=x-1

% | 6.

a)3x—-7=x+1, xe N;
B)5bx—-2=x-6, xe Z;

paBeHCTBa.

[lageHun ce paBeHcTBaTa CoO NPOMEHNBMU:

MHO>XeCTBOTO BO KOE Ce MeHyBaaT NPOMEHMBUTE Ce BMKA Ae(PUHULUOHO MHOXKECTBO U
Haj4yecTo ce o3Hadysa co D.

PaBeHCTBO CO egHa NPOMEHNIMBA, BO OMLWT CNy4yaj Ke o3HadyBame co A(x) = B(x), xe D, kage
wTo A(x) n B(x) ce nspasm co npomenHnmea x, geuHnparu so D.

MNMoHaTamy, ako He e 3a4aAeH0 Ae(PUHULMOHOTO MHOXECTBO Ke noapasbupame geka 1oa e
MHO>XeCTBOTO R Ha peanHuTe 6poesu.

6)x+y=2+3y;
r)x2—4x=x-5.

VimeHyBaj rv npomeHnnBuTEe, a NoToa U AedUHULMOHOTO MHOXXECTBO BO CeKoe of Tue

Bo kou of aageHvTe paBeHcTBa nogpasbvpame Aeka AedUHULMOHOTO MHOXECTBO €

MHOXecTBoTO R?

3atomHU

PaBeHcTBaTa co NPOMEHITNBU Ce BMKaaT PaBeHKMW.
npOMeHJ'II/IBI/ITe BO paBeHKNUTE Ce BUKaaT HEeNno3HaTu.

B)3x —-8=x+2;

Kou oa pageHnTe paBeHcTBa ce paBeHKu? ocoym rm HeNo3HATUTE BO HUB.
a)4-5-11=38-3;, 6)x-y=5;

r12:2-1=2-3-1.

[Oapenun ce paBeHknte: 2x -3 =x-1, x2+3=4x, 3(x+2)=3x+6 1N x+4=x-3

CO UCTO AedUHULUMoHo MHoxecteo D={-2,-1,0, 1, 2, 3}.

Booun Ha TabenaTa 3a Koja Bpea—
HOCT Ha NPOMEHNMBaTa x paBeH—
KaTa npeMnHyBa BO TOHHO 6pOjHO
paBeHCTBO.

MpoBepn pgann € TOYHO
nonosiHeTa Tabenarta 3a cekoja
paBeHKa 1 3a TpU BPeAHOCTU Ha
Herno3HarTaTa x.

Op Tabenarta Boo4dyBall geka:

x 2] 1Jo[1]27]3s
2vr-3=x-1 |H|[H]|H|H]|]T]|H
¥+ 3 = 4x HIH[H][T]IH]T

3x+2)=3x+6 | T | T| T[T |[T]|T
x+4=x-3 HIH|H|H]|H]|H

T — To4HO; H — HeTo4HO

npeMrHyBa BO TOYHO 6POjHO PaBEHCTBO 3a x = 2;

& paBeHkaTta x?+ 3 = 4x npemuHyBa BO TOYHO OPOjHO paBeHcTBO 3a x=1 N x = 3;

& paBeHkata 3(x+2)=3x+6 npemMunHyBa BO TOHHO BPOjHO PABEHCTBO 3a CUTE BPEAHOCTM Ha

xop D;

(&= paBeHkaTa x+4 =x-3 HeNpeMnHyBa BO TOHHO BPOjHO PaBEHCTBO 3a HUTY e4Ha BPegHOCT

Ha x og D.
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9.

3aiomHu!

PaBeHka WITO NnpemMuHyBa BO TOYHO BPOjHO paBEHCTBO 3a CeKoja BpeAHOCT Ha x € D ce Buka

UWOEeHTUTeT.

PaBeHka KojalwlTO HE NpemMuHyBa BO TOYHO OPOjHO PaBEHCTBO 3a HUTY efHa BPEeLHOCT Ha
npomMmeHnmeaTa of AePUHULNMOHOTO MHOXECTBO Ce BMKA HEBO3MOXXHa WX MPOTUBpPEYHa

paBeHKa.

Bp3 ocHOBa Ha Koe CBOjCTBO MOXKEL Aa TBpAWW Aeka paBeHkaTta 3(x+2)=3x+6, xe R e

noeHTuTeT?

Kow of cnefiHvee paBeHKu ce UAEHTUTETH:
6) (x—1) x+1)=x2-1, x e Z;

a)x+5=5+x, xe R;

B)2x—-3=x-17

Opapeav Koja of, crneAHUBE paBeHKM e NPoTMBpeYHa:

a)2x—-1=x+2; 6)3-x=5-x;

Tpeba ga 3naeuw:

fa gedvHupall paBeHKa n AeUHULMOHO
MHOXXECTBO Ha paBEHKa;

Aa geduHupall NOeHTUTET;

Aa fecbuHupall NnpoTMBpeYHa paBeHka.

3aga4u

Oppenn Kov of crnefHvBe paBeHcTBa ce
TOYHMU:

a)3+2-4=20:5+7,
6)3x+1=2x-1 3a x=2;
B)x-3=2x+1 3a x=-4.

@ Oppenn Kov oA crefHvWBe paBeHCTBa ce

PaBEeHKU:
a)15-1-4=8+3;
6)4x - 5=38x-2;

B) x2 — 3 = 4x.

3a koja BpegHocT Ha x € {-2, -1, 0, 1, 2}
pasBeHkaTta 2x — 3 =x — 1 npemuHyBa BO
TOYHO 6POjHO PaBEHCTBO?
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i1
2 2°
Ilposepu ce!

LLITo e npeTcTaBeHO CO 3anncoT
bx-3=x+2, xe Z?

Bp3 ocHOBa Ha Koe CBOjCTBO MOXew Aa
TBPAMLW [eKa paBeHkata x + 8 =8+ x e
naeHTuTeT?

[MpoBepn fanu e nAeHTUTET Hekoja of
paBeHkuTe x>+ 6 =5x n5(x-1)=5-5
npv UCTO AeUHULMOHO MHOXKECTBO
D={-1,0,1,2, 3}

MpoBepu Kou 0 CrefHUBE PaBEHKU ce
NPOTUBPEYHM PABEHKM:

a) 2x-3=2x+5, xe {0, 1,2, 3}
6)x>’-1=x2+4, xe {-1,0,1, 2};
B)3x—-4=x+2, xe {2, 3, 4,5}

Oppeav ja BpegHoCTa Ha a, Taka WTo 3a

x = 3 paBeHKkaTta ax - 2 =2x + 1 pa
npemMnHe BO TOYHO 6POjHO PaBEHCTBO.
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2| BUOOBU PABEHKHU

[owiceriu ce! A 1. [apenu ce paseHkuTe:
¥ 1
Tu y4yewe WTO e paBeHKa. Ha npumep, x-2=2x+1; x-y=y+2
PaBEHKW Ce: 5x - 2y = 37 4.
3x-2=x+4, x+2y+1=x+y,

Oppeam ro 6pojoT Ha HeENO3HaTUTE BO CEKOja

xX+2y-z=4.
o[} AiafleHNTE PaBeHKM.

MimeHyBaj rv Heno3HaTUTE BO CEKOja O HUB.

Mo>xel ga sBoouunw geka:

paBeHkaTa 3x -2 =2x+ 1 uma camo efiHa Henos3HaTa x,
paBeHkata 3x -y =y+2 wuMa gBe HenosHatum x u y,

a paBeHkata 5x —2y=3z-4 wma Tpu HenosHatn x, y U z.

Cornepa feka HEKOM paBEHKM MMaaT efHa Heno3HaTa, HeKOW [Be HEerno3HaTu, HEKOW Tpu
Heno3HaTu UTH.

Cnopep 6p0ojoT Ha HEMO3HATUTE, PaBEHKUTE MOXKAT Aa bupat: paBeHku CO egHa HernosHara,
paBEeHKMN CO ABe HENO3HATU, PABEHKN CO TPU HEMO3HATU UTH.

CO KOJIKY HErosHaTu e CeKoja 0f, CrefHNTe PaBeHKM:
2x - 3y =5-2x; 3x-7+2x=1+x+3x?

3anuwm egHa paBeHKa co Hermo3HaTh x U y.

Loinicertu ce! @ 4. Opgpeny Koj of MOHOMUTE Of neBaTa
c T W 04 AecHaTa cTpaHa Ha paBeHkaTa
TeMneH Ha NOJIHOM BO HOPMAsIeH Bif & VM3 HAJBMICOK CTEMEH.
HajroNemMmoT of, CTeneHnTe Ha MOHOMUTE
’ A a) 2x + 3 = 5x - 2;
LITO CE YSIeHOBW Ha MOSIMHOMOT. !
. 6) x? — 2x = 5x + 8;
Opfpeau ro CTeneHoT Ha CeKOoj O/ MOSIMHO— B) 2% — x2= 5 + x.
MuTe:
a)x®-2x+3; 6) x° + x?? — x2

PaBeHkaTa 2x + 3 = 5x — 2 e cocTaBeHa o
MOHOMUTE: 2x, 3, 5x n —-2. Tue ce 4neHoBM
Ha paBeHKarTa.

Boouw rn 8o PaBeHka YneH co HajBUCOK CTerneH CTeneH Ha 4YneHoT
TabenaTaune— J
HOBUTE Hapa- | 1 | 2x+3=5x-2 2x n 5x o[, Np. cTerneH
BEHKUTE CO

_ 2 _ 0y — 2 o[l BTOP CTerneH
HajBUCOK CTe— Sl * A BTOP
neH. 3 [ 2x®*-x2=5+x 2,3 of TpeT cTerneH
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Booun geka BO HEKOU paBEeHKM HYIIEHOBMTE LUTO ja cogp KaT Herno3HaTaTa ce of Nps CTEMneH, BO
Apyrn uma 6apem efieH YneH Koj € o BTOp CTeneH, BO TpeTu nma 6apem efeH YneH Koj € o4
TPET CTEeNeH UTH.

Satomru!

Crniopef, 4NeHOT CO HajBUCOK CTEMEH, PaBEHKUTE MOXXaT Aa buaat: paBeHKu of npB CTerneH
WNW IMHEapHY paBeHKWU, PaBEHKM O, BTOP CTEMNEH UNWN KBagpaTHY PaBEeHKU, PaBEHKN 04 TPeT
cTeneH Unn Ky6Hu paBeHKu UTH.

5. Oppeav of Koj CTeneH e cekoja o/ AaeHNTE PaBEHKM:
2x+y—-7=5; x3=2x2=5x+8;
X2+ 7 =2x; x?y -3x=5y-2.

@B 6. [ageHv ce paBeHKUTE
- a)2x—1=23: 6) 3x + 5y = 4: B) 3x2 — 1 = 6x; N8r—3=x+2.

Oppenn Kov of HUB Ce CO eHa Hero3HaTa U of NpB CTEereH.

Cornepa geka paBeHknte 2x—1=3 n 8x-3=x+2 ceCcoegHa Heno3HaTa n of NpB CTEMNEH.

OnuwTo, paBeHKK Co eaHa Heno3HaTa oA NpB CTerneH ce BUKaaT JInHeapHU paBeHKU CO egHa
Heno3HaTa.

7. Koja o cnegHuBe paBeHKU e NHeapHa paBeHKa co eHa HernosaHara:
a) 5x%2 - 2 = 3x; 6) 2x -3 =5-1x; B) 5x +y =77

8. [Napenu ce nuHeapHuTe paBeHKM CO eHa HenoaHaTa x:
a)8—2x=x+%; 6)ax+5=x; B)ax+b=0; rNx-1=3x.
Bo wTo ce pasnukyBaaTt paBeHKUTE a) U r) o4 paBeHkuTe 6) n B)?

Cornepa geka, He 3eMajKku ja npeaBua Heno3HaTaTa, CuTe YIeHOBW Ha PaBEHKUTE a) U T) cogpxxaTt
camo JafeHuv peanHu 6poeBu, a HEKOM YIIEHOBM BO paBeHKUTE 6) 1 B) cogp>xaT OnwTu 6poesu,
T.e. BYKBM KOMLUITO Ce 3aMeHa 3a ofpeneHn 6poeBu.

OnwTo, paBeHKM BO KOM HEKOM HNIEHOBM coapXaT onwTu 6poesBu (napameTpu) ce Bukaat
paBeHKU CO napamMeTpu 1Uin napameTapcKu paBeHKN.
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9. Koja o cnegHvBe paBeHKM CO HEMO3HaTa x € paBeHKa co napameTap:

a) ax + 2 = 5x; 6)%x+3=0; B) x —6 =p?

Tpeba ga 3naew:

Ilposepu ce!
[a pasnuKyBalw 1 Aa MMEHYBaLl PaBEHKMW:
& cnopef 6pojoT Ha Heno3HaTuTe; COHF('-) g:,zjj, BAA e paBeHkata 5x —xy = 2x — 3

&= cnopep CTeneHOT Ha Heno3HaTuTe; _
&= OpOojoT Ha HenosHaTuTe;

[la npenosHaeLl NMHeapHa paBeHKa co egHa
Hero3HaTa co napameTap unv 6e3 napa-
MeTap.

&> CTeneHoT?

3agauu

@ Ofpeay co KoMKy Herno3HaTu e cekoja of, Oppenn Koja of cnegHUBE paBeHKU €

paBeHKuTE: NHeapHa paBeHKa.
a)x+y+z=2x+8; a)x+2y=7+ 2x; 6) x)? + y = 3 + b5x;
6) 3x - 15 =7 - 2x; B)3x—1=x+5.

B) 10xy — 12y =10 + x.

@ Oppeam of Koj CTeneH e cekoja o paBeH— @ Oppean Koja o cnefgHWBE paBeHKU e

KUTe. JINHeapHa paBeHKa CO egHa Heno3HaTa.
a)x*+x2=5-1x; a)2x-1+y=5x+3;

6) 3xy - 5 =2x +y; 6) x>-2x+1=0;

B) x +3=3x-5. B)3x-2=5+ux;

N3x-7+2x=11-x.

Kow o1 cnejHUBE paBeHKM CO MPOMEHSIMBM
X UM y Cce CO napameTpu:

a)ax +2y=5-x; 6) 3x%2 + 1 = 2x;

B) ax + ¢ = by + 3; rox—-7=2x-57
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3 | PELLEHNE HA PABEHKA. EKBUBAJIEHTHU PABEHKHU

Hoiucertu ce! ol 1. [apenaepaserkaTa 3x-2=2x+1,

L CO 0ePUHNLIMOHOTO MHOXECTBO
N3pas co npomeHnmnea npemmHysa Bo 6poeH D ={-3, -2, 2, 3}.
n3pas ako nNpomMeHnMBaTta ce 3aMeHu Co
HeKoj 6po;. lNpeTcTaBu ja paBeHKaTa BO 6pOjHO paBeH—
MpeTcTasu ro Bo 6poeH n3pas n3pasoT co CTBO 3a cekoj x € D.

npomeHnmBa x2+ 2x — 1 3a x = 2.
MpecmeTaj ja 6pojHaTa BpegHOCT Ha
n3pasoT a®>-2a+5, 3a a=-3.

3a Koja BpegHocT Ha x € D paBeHkaTa
npemMrHyBa BO TOYHO 6POjHO paBeHCTBO?

Criopeay ro TBOETO peLleHne crnope nogatoumte Bo Tabenara.

PaBeHka x BpojHO paBeHCTBO To4Ho - T
HeTto4yHo - H
3 [3.(-3)-2=2.(-3) +1 H
2 |3.(-2)-2=2.(-2) +1 H
3x-2=2x+1
2 AR e H
3 3.3-2=2-3+1 T

Op Tabenarta moxelle ga BOOYMLW Aeka paBeHkaTa 3x — 2 = 2x + 1 npemMuHyBa BO TOYHO
6pOjHO paBeHCTBO, O4HOCHO fieBaTa U gecHaTa cTpaHa uMmaa efHakBu 6pOjHU BpeAHOCTU
camo 3a x = 3.

SaviomHu!

Cekoja BpegHOCT Ha Heno3HaTaTa 3a Koja paBeHKaTa npeMmHyBa BO TOHHO 6POjHO paBEHCTBO ce
BMKa pelueHue 1M KOpeH Ha paBeHKara.

2. Hajgu rv cuTe pelueHuja Ha paBeHkata 12 -2x=x-3, x € {3, 5, 7}.

3. Opapeaw ru cute pelueHnja Ha paBeHkaTta x2 + 6 = 5x, x € {0, 1, 2, 3}.

Bo 3agayqnTe 2 1 3 MOXelle fa cornefall geka pelleHre Ha paBeHkata 12-2x=x-3 e 5,a
peleHnja Ha paBeHKaTa x2+ 6 =5x ce 2u 3.
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Boouu u 3atiomnu!

[a ce pewn efHa paBeHKa 3Ha4u fa ce HajaaT cUTe Hej3WHW peLueHuja.

CuTe pelueHuja Ha egHa paBeHKa obpasyBaaT MHOXXECTBO KOe Ce BMKa MHOXKECTBO pelueHuja
Ha Taa paBeHKa.

MHO>XeCTBOTO pelleHrja Ha eHa paBeHKa Haj4ecTo ce o3HadyBa co M.
Ha npumep, MHOXXECTBOTO pelleHrja Ha paBeHkaTta 12-2x=x-3, x€ {3,5,7} e
M = {5}, aHa paBeHkaTa x*+6=5x, x<{0,1,2,3} e M={2 3}
4. Oppeny ro MHOXeCTBOTO pelleHnja Ha paBeHkara, 3a x € {0, 1, 2, 3}:
a)dx-1=x+5; 6) x? + 3 = 4x.

il
D I 5. Oppepnn ro MHOXXECTBOTO pelleHuja Ha paBeHkaTa 3(x — 2) = 3x — 6, ako
Lo | D={-2-1,0,1,2}.

Boouu ro og Tabenata MHOXECTBOTO pelleHrja Ha paBeHKaTa 3(x — 2) = 3x — 6.

X -2 -1 0 1 2

BpojHo _ _ _ _ _
DABEHCTRO 3(-2-2)=3:(-2)-6 | 3(-1-2)=3-(-1)-6| 3(0-2)=3-(0)-6 |3(1-2)=3-1-6| 3(2-2)=3-2-6

ToyHo - T
Heto4yHo - H

Fa ol Cornepa geka 3a cekoj x € D, paBeHkaTa I'IOMI/lHyBa\ OBaa paBeHKa ce
F BO TO4YHO OpOjHO paBeHCTBO. Kako ce BuWKa OBaa || Buka UAEHTUTET.
paBeHka?

J

OnwTo, NOeHTUTET e paBeHKa 3a Koja cekoj 6poj o4 AePUHULMOHOTO MHOXECTBO D e HejanHo
peweHue, T.e. M =D.

6. Mposepu ganu paBeHkata 2x — 2 = 2(x — 1), x € {0, 1, 2, 3} e ngeHTUTET.

7. [apeHaepaseHkaTa x+5=x-4 n D={-2,-1,0,1, 2}.

3a koja BpegHocT Ha x € D oBaa paBeHKa npemMvHyBa BO TOHHO 6POjHO paBeHCTBO?
LUTo 3aknydysawu?

Criopeay ro TBOETO pelleHune co nogarouute o Tabenara.

X -2 -1 0 1 2

BpojHO
paBeHCTBO

2+5=-2-4| -1+5=-1-4] 0+5=0-4 |[1+5=1-4|2+5=2-4

ToyHo =T
Heto4Ho - H
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3Haum He nocTom 6poj x € D KOjWTO € peweHne Ha paBeHkaTa x+5=x-4,T.e. M= .

OnwTo, paBeHKa YMeLlTO MHOXXECTBO peLleHrja e NpasHOTO MHOXECTBO € HeBO3MOXKHa, T.€.
NpoTMBpeYHa paBeHKa.

8. Kowuop cnegruee paseHkn co D ={1,2, 3,4} ce HEBO3MOXHM:

aA)x+3=7+x; 6)2x+1=7; B) 3+2x=2x-5; N3x—-1=2x+1?

9. posepu ganu paseHkaTta x + 7 = 4 1Ma pelueHne Bo MHOXecTBoTo a) N; 6) Q.

Vi {I/Ima nv Bo MHOXXecTBOTO N 6poj Koj cobpaH co 7 fasa 36up 47 [lanv nma Takos 6pojj

A'“L BO MHOXECTBOTO Q?

Bo MHOecTBOTO N He nocTom 6poj Koj cobpaH co 7 AaBa 36up 4, T.e. paBeHKaTa
x+7 =4 Hewma pewweHve o N.

Bo MHOXecTBOTO Q pelleHne Ha paBeHkaTa x+7=4 e x=-3, 6ugejkn
-3+ 7 =4 e TOYHO paBeHCTBO.

3atomHU

MocTojaT paBeHKM KOV BO €4HO MHOXECTBO MMaaT peLleHune, a BO A4pyro Hemaart pelueHue,
T.€. CE€ HEeBO3MOXXHMW.

Oppean ro MHOXXECTBOTO pelleHuja Ha cekoja of paBeHkute: 2x — 1 = x + 1,
X¥+2=38x n 4x-3=2x+1, ako AedPUHULMOHOTO MHOXKECTBO Ha CeKoja 0 HUB
e D={0,1,2, 3}

(i
B 0.
LA \

Cnopegu ro TBOETO pelleHme co nogarouuTte Bo Tabenarta. Booum Kom BpegHOCTU Ha x ce
pelleHvja Ha paBEHKUTE.

X
PaBeHka 0 1 2 3
2x—1=x+1] 2-0-1#0+1 2-1-1#1+1 2:2-1=2+1 2-3-1#3+1
x> -2=3x 02+2#3:0 124+2=3-1 224+2=3.2 32+2#3-3
4c-3=2x+1/4-0-3#2-0+1|14-1-3#2-1+1|4.-2-3=2-2+1|4-3-322-3+1

ral Kou on pageHnte ) (MHOXeCTBOTO peleHmja Ha paBeHkaTa
A‘“ﬂ_ paBeHKn nvaat en- 2x—-1=x+1 e {2}, Ha paBeHkaTa x?+ 2 = 3x
HAaKBM MHOXXecTBa e {1, 2} n Ha paBeHkaTa 4x -3 =2x+1e {2}.
peLueHunja? )| PaBeHknte: 2x -1 =x+1 1 4x-3=2x + 1

[ot]

auneapna Ppynkuuja

nMaaT egHaKBM MHOXECTBA peLleHuja.
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[iBe paBeHKM CO UCTO AeOUHUNLMOHO MHOXXECTBO LUTO UMaaT e4HaKBU MHOXECTBa peLueHuja ce
BMKaaT eKBUBANIEHTHU PaBEHKMU.

11. Oppeawn kov oa paBeHknTe geduHpann Bo MHOXXecTBOTO A= {0, 1, 2, 3} ce eKBUBaNEHTHW:

a)3x—-1=x+1; 6) x2 - 2 = x; B) (x—1)(x-2) =0; Ndx-2=x+1.

TpeGa Qa 3Haeul: Hpoeepu cel

[a npoBepvL Aanu gageH 6poj e pelueHne
Ha AajeHa paBeHKa;

[OaneHn ce paBeHknTe: 2x +1=3x -1 n
x+5=3x+1.

Aa AeuHupall Kou paBeHKn ce eKBuBa-— MpoBepn ganun Hekoja Of OBME PaBEHKU €
NEHTHWN. €KBMBarleHTHa CO paBeHKata 3x + 2 = 4x,
BO MHOXecTBOoTO A= {1, 2, 3, 4}.

3agaqu

Oppenn Koe of crefHuBe TBpAEHa € MHOXEeCTBOTO peLleHMja Ha paBeHKaTa

TOYHO.

a) bpojoT -2 e pelweHne Ha paBeHKaTa
3x-1=x+2.

6) BpojoT 4 e peweHne Ha paBeHKaTa
2y-1=y+3.

B) bpojoT 0 e pelieHne Ha paBeHKaTa
2x—-3=x-3.

3a Koja BpeaHOCT Ha napameTapoT a, 6po—
joT 3 e pelweHve Ha paBeHkaTa 2x—1=a?

@ Oppeam ro MHOXXeCTBOTO peLleHnja Ha ce—
KOoja o4 OoafeHuTe paBeHKW, ako aedu—
HULMOHOTO MHOXEeCTBO UM e A ={2, 3, 4}.

a)dx-1=3x+1; 6) x + 3 = 2x;
B)2x -3 =x+1.

x-1Hx-2)=0,xe {0,1,2, 3}, e{1, 2}
Koja og cnegHUTe paBeHKMU:

a)3x-2=2x-1; 6)x2+1=38x-1;
B)2x+1=3x-1
€ eKBMBAasieHTHa co gageHara?

Oppean Koja of cnegHMBE paBEHKU €
HEeBO3MOXXHa BO MHOXXECTBOTO Z.

a)2x+7=3; 6)x+5=x-2;

B)x —4 = —x.

Koja o cnegHvBe paBeHKN e HEBO3MOXXHA

BO MHOXecTBOTO N, a numa pelieHue Bo Z:
a)x+5=2; 6)2x-1=3; B)8-x=9?
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4 | TEOPEMWU 3A EKBUBAJIEHTHU PABEHKM - 1

lowceriu ce! A 1. [apeHaepaseHkaTa 3x—1=x+5,
LA xe{1,2,3,4}=D, unewTo peweHme
[lBe paBeHKM ce eKBMBANEHTHN aKo MHO— e 6pojoT 31 M = {3}.

)XecTBarta pelleHrja UM ce e4HaKBMU.
Ha nesaTta n Ha gecHaTta cTpaHa Ha

lMpoBepu ganu ce eKBUBANEHTHU paBEH— :
paBeHkaTa gogaj: a)4; 6)-2; B)2x.

KuTe, BO Ae(PUHULMOHOTO MHOXECTBO
De {1,2, 3, 4}

Dy —1=x+2 U x+44=0r+1 MpoBepu ganun fobneHnTe paBeHKu ce

€KBVBasIEHTHM CO AajeHarTa.

Cropeav ro TBOETO peLleHne CO AafeHOTO.

PaBeHka BbpojHo paBeHCTBO 3a x = 3 PelueHue Ha paBeHKaTa
3x-1=x+5 3-3-1=3+5; 8=8 BpojoT 3
& a)| x-1+4=x+5+4 3:3-1+4=3+5+4; 12=12 BpojoT 3
& 6)| Ix-1-2=x+5-2 3-3-1-2=3+5-2; 6=6 BpojoT 3
& B)[3x-1+2x=x+5+2x|3:-3-1+2-3=3+5+2-3; 14=14 bpojoT 3

& [lpoBepn peka paBeHkuTe a), 6) 1 B) HEMaaT ApPYro pelleHme BO MHOXecTBOTo D, ocBeH
6pojoT 3.

@& Op Tabenata BOO4YM AeKa cO gogaBarbe UCT 6poj (4 nnu —2) nnm nspas co NnpomMeHnmeaTa
(2x) Ha gBeTe cTpaHu Ha paBeHkata 3x—1=x+5 ce gobuBa paBeHKa eKBMBASIEHTHA CO

JageHara.

Toa Baku onwTo 3a paBeHkuTe. Moxe fa ce uckaxe co cnegHara reopema 3a gogaBare uct
6p0oj v n3pas Ha ABETE CTPaHu Of paBeHKara.

Teopemal

&= AKO KOH feBaTa 1 gecHarta ctpaHa Ha paBeHkaTa A(x) = B(x) ce pogage uct 6poj ce R
nnn n3pas C(x) co NpOMEHNMBA x, KOjWITO € onpeferneH 3a cekoj x o4 AePUHNLNOHOTO
MHO>XECTBO Ha paBeHKara, ce 4obvBa paBeHKa eKBMBarieHTHa co gageHaTa. 3anvwysame:

A(x) =B(x) & A()+ C(x) = B(x) + C(x).

3HaKOT & ro YynTame e eKkBMBaneHTHa co”.
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He e 3a9oaxcuttieano...

Pasrnegaj ro ookasoT Ha Teopemara.
[apeHa e paBeHkaTa A(x) = B(x) co getpmHuymoHo MHoxXecTBo D nuspasot C(x) onpegeneH
3acekoj xe D. Tpeba pa ce gokaxe: A(x) =B(x) < A(x) + C(x) = B(x) + C(x).

3a fa ja pokaxkew Teopemarta Tpeba ga nokaxew geka A(x) =B(x) u A(x) + C(x) =B(x) + C(x)
nMaaT eaHaKBN MHOXECTBA peLleHuja, T.e.

a) cekoe peweHne Ha A(x) = B(x) e peweHne Ha A(x) + C(x) =B(x) + C(x) n

6) cekoe peweHne Ha A(x) + C(x) = B(x) + C(x) e peweHne Ha A(x) = B(x).

&= a)Heka x,e D e pelweHne Ha paBeHkaTa A(x) =B(x), T.e. A(x)=B(x,) e TO4HO 6pOjHO
paBeHcTBO. buaejkn C(x,) e peaneH 6poj creaysa AeKka paBeHCTBOTO
A(x,) + C(x,) = B(x,) + C(x,) e TO4HO 6pOjHO paBeHCTBO. (30WTO?)
Cnopep Toa, x, e peweHue Ha paBeHkata A(x) + C(x) = B(x) + C(x), T.e. cekoe pelieHne
Ha paBeHkaTa A(x) =B(x) e peweHune Ha paBeHkaTa A(x) + C(x) = B(x) + C(x).

& 6)Heka x,e€ D e pewenune Ha paseHkaTa A(x) + C(x) = B(x) + C(x), T.e.
A(x,) + C(x,) = B(x,) + C(x,) e TO4HO 6pOjHO paBeHCTBO. AKO Ha [BeTe CTpaHu oA OBa
paBeHCTBO gofaneme cnpotuseH 6poj Ha C(x,), Ke gobueme TOYHO O6POJHO PaBEHCTBO
A(x,) = B(x,). Cnopeg Toa, x, e pelweHve Ha paBeHkaTa A(x) =B(x), T.e.cekoe pelieHune
Ha paBeHkaTa A(x) + C(x) = B(x) + C(x) e pelwweHune Ha paBeHkaTa A(x) = B(x).

2. Cropea T, NpoBepu KoM 0f CIEAHNBE PABEHKM CE EKBUBAMEHTHI:
a)3x+1=5x-3 1 3x+1+7=5x-3+7;
6)5y-2=8y+4 n 5y-2-5=3y+4+5;
B)4x—-1=3x-2 n 4x +5x—-1=38x+5x-2.

N Co npumeHa Ha TeopemaTa 1 MOXeLW Aa BPLUML eKBMBA/IeHTHU TpaHcghopmaymy Ha
paBeHkUTe. EQHa paBeHKa MOXKeLl Aa ja TpaHcdopMmmpall BO MOeAHOCTaBHA paBeHKa,
€KBMBaNIEHTHa Ha Hea.

Y L

3. [lapeHa e paBeHkaTa 3x — 5= 2x + 1.

Hopaaj ro n3pasoT 5 — 2x Ha ABeTe CTpaHu 04 paBeHKaTa.
[loBegun rm BO HOpManeH BuA U3pasnTe Ha ABETe CTpaHu Of paBeHKaTa.
Boouu wTo ce cny4nno co 2x U -5 BO gobueHaTa paBeHKa.

— Ha wTo e egHakoB 36MpoOT Ha 36MpoT Ha CNpoTUBHM 6pOEBY, a @
AL CNpOTUBHN 6POEBM, OAHOCHO Ha UCTO Taka, 1 Ha CNPOTUBHN MOHOMM

CNpPOTUBHA MOHOMW? e Hyna.

Cnopeau ro TBOETO peLLeHne co JaAeHOTO.
3x-5=2x+1 & 3x-5+5-2x=2x+1+5-2x & 3x-2x=1+5 & x=6.
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Cornepna geka co TpaHcopmauyum cnoped T,, o AageHata paseHka 3x — 5 =2x + 1 go6w
paBeHKa x = 6, ekBMBaneHTHa Ha Hea. O paBeHKaTa x = 6 MOXe [a ce NpoYnTa peLleHneTo,
T.e. 6pOjOT 6 e peleHne Ha fajeHaTa paBeHKa.

PaBeHkaTa x =a (¢ € R), 04 KOjalITO MOXE Aa ce NpoyMTa PELEHNETO, CE BMKa paBeHKa BO
peweHa dopma.

BoodyBall geka Bo paBeHkata 3x-2x=1+5 MOHOMOT 2x e nNpeHeceH of AecHaTa Ha
neBaTa cTpaHa Ha paBeHKaTa, HO CO CrpOTUBEH 3HaK (—2x), a 6pojoT —5 o4 neBaTa cTpaHa e
NPEeHEeCceH Ha AecHaTa cTpaHa Ha paBeHKaTa, HO CO CMPOTUBEH 3HaK (+5).

Toa WTo ro cornepa 3a eKBUBaneHTHUTe paBeHkn 3x-5=2x+1 n 3x-2x=1+5 Baxwu
OMLITO 3a paBeHKUTe 1 e No3HaTo Kako nocneguya 1 og T,. Taa rnacu:

&= Cekoj 4neH Ha paBeHKaTa MoXe [a ce NpeHece of e[iHa CTpaHa Ha paBeHKaTa Ha [pyra,

@ HO CO CMPOTMBEH 3HaK.

4. Bo paBeHkaTa 4x — 1 +x =7 + 3x — 2 4YNEHOBUTE LWITO ja coap>KaT Heno3HaTtaTa NpeHecu rm
Ha fieBaTa CTpaHa Ha paBeHKaTa, a OHWe LUTO He ja cogpykaT — Ha JecHaTa cTpaHa of
paBeHkara.

5. Kou of paBeHKNTE ce eKBUBANEHTHU:
a)x+3=2x-1 U x-2x=-1-3; 6)2x+5=4x+1 n 2x-4x=1-15;
B)3x+1=2x+3 n 3x+2x=3+17

6. Pewn ja paBeHkaTta 4x -8 =3x- 10, anoToa NpoBEPMU 0 PELLUEHNETO.

fraa Kako Ke noctanuil BO NOY4eTOKOT MpBO Ke ja npuMeHam nocnegu—
Aﬂ_ NPy pellaBarbeTo Ha paBeHKaTa? yata 1 o Teopema 1.

Cnopepau ro TBOETO peLleHne co AafeHoTO.
4x-8=3x-10 < 4x-3x
Mposepka: 4 - (-2) -8=3-(-2)-10; -8 -8

~10+8 © x=-2; M={-2)
~6-10; -16 = -16.

7. Pewwu ja paBeHkara:

a)bx—7=4x+2, 6)3x—-4=2+2x; B) %x_1 =2_%x_

@ 8. [ageHaepaseHkata 4r-1+2x-2=2x-1+3x-5.

¥ L
Boouun Aann nMma egHakBu 4J1eHOBU Ha nieBaTa U gecHaTta CTPpaHW Ha paBeHKaTa.

N3ocTaBu rm eaHaKBUTE YI1EHOBU O ABETE CTPaHM Ha paBeHKaTa 1 NpoBepu Aanv 4oom—
eHaTa paBeHKa e eKBMBasieHTHa co JageHaTa.

Criopeay ro TBOETO peLueHne CO AafeHOTO.
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Lagenarttia pasenka Hobuenattia paserxa

4x -1+2x-2=2x-1+3x-5 4x -2=3x-5
S dx+2x-2x-3x=1-1+2-5 & 4dx-3x=2-5
< 4x-3x=2-5 < x=-3
o x=-3 M = {-3}

M ={-3}

Boo4yBall Aeka ako o4, paBeHKaTta ri M30CTaBuLL eIHAaKBUTE YNeHOBU (2x, OAHOCHO —1), WTO
Cce HaofaaT Ha CMPOTUBHM CTPaHW Ha paBeHKaTa, ce Ao6vBa paBeHKa eKBMBASIEHTHA Co AafeHaTa.

Toa WTOo ro cornega BaXku OnwiTo 3a paBeHKUTE M € NO3HATO Kako nocneguua 2 Ha Teopemarta
1. Taa rnacu:

&~ AKO Ha ABeTe CTpaHM Ha paBeHKaTa MMa efHaKBW YMeHOBW, Torall Te MoXe Aa ce

@ nsocTasaT (4a ce moHuwTar).

9. Bo paBeHkaTa 3x — 2 + 4x + 3 =3 + 2x + 4x N30CTaBU 'Y YNIEHOBMTE 3a KOV TOA € MOXKHO, 3a
ba pobuell paBeHKa eKBMBareHTHa Co AajeHaTa, a notoa peLwu ja gobneHaTa paBeHKa.

Tpeba ga 3naeu:

Ilposepu ce!
Aa ja nckaxew teopemaTta 1 3a eKBU-
BafleHTHU PaBEHK!; Bo paBeHkata 7x -3 +5x=5+2x -3 rpy-
nMpaj rM YSeHOBUTE LITO coap>KaT Hemnos3-—
HaTa Ha nesaTa CTpaHa, a ocTaHaTuTe
YNIEHOBM Ha AecHaTa CTpaHa of paBeHKaTa.

Ja janckaxell 1 a ja npyuMeHnLL BO 3a4a4un
nocrneguuata 1 og Teopemara 1;

ha ja uckaxew u ga ja npumMeHuw

nocneavuaTa 2 o Teopemara 1. NokaXkm co ekBMBaneHTHU TpaHcdopmaymm

geka: 3x-2+x=4+x-2+x & 2x=4.

Saga Oppeav ro m, Taka WTO ga 6uae To4Ha

_ eKBvBaneHuyujara:
[apneHa e paBeHkaTa 2x - 3 =x+ 1. loaaj 3y —1=2r -3¢ 3r—145r=2c—3+m
3x Ha ABeTe CTpaHu Ha paBeHKaTa.
YTBpAM 4anv ce eKBMBaneHTHU crnefHuse

MpoBepu ganu gobveHaTa paBeHKa e [1B6 PABEHKH:

eKBMBaNeHTHa co gajeHara.
aA)2x—-1=x+3 n 2x-1+5=x+3+5;

@ O6jachu ja ekBnBaneHuyvjaTa: 4 o _ :
7x—8=5r+1 7xr—3+2r=5x+1+2r 0)dx-1=2x+51 dr-2r=5+1,
B)3x-2=2x+1n3x+2x=1-2.

Bo paBeHkaTa2x-5-3x-4=4-3x-5 O6pasfoxm ro 04roBOPOT.
N30CTaBM M 41eHOBUTE 3a KOU TOA € MOXHO,

3a fja Jobuell paBeHKa eKBUBANEHTHA CO @ Pew ja paseHkaTa:
JafeHarta. a)3-7x=2-8x;

Co eKBMBaNEHTHN TpaHcopMaLmm noka— 6) ix +142¢=54+2¢— lx_
Xupeka: 3x-2+x=5+2x-3 < 2x=4. 4
Auneapnu pabenku | 69



S| TEOPEMU 3A EKBUBAJIEHTHU PABEHKMU - 2

Loucettiu ce! oA 1. [apeHae paBeHkata 2x-3=x-1.
¥ 1

Peww ja pageHaTa paBeHKa.

[MOMHOXW rn ABeTe CTpaHW Ha dafe-
HaTa paBeHKa Co: a)2; 6)-4.

MpoBepu ganu fobneHnTe paBeHKn ce
€KBMBAsNIEHTHU CO AajeHara.

Bo gageH npousBog, Hemo3HaTUOT MHO—
XWUTEN ce ofpeaysa, ako Mpou3BOAOT ce
noAenv co NO3HATUOT MHOXWTEN.

Peww rn paBeHkuTe:

a) 2x = 4; 6) %x = &k B) %x = 3. -
f :. Kako ke nposepwuw ganv ga-
Opnpepn ro H3C(4, 5, 10). AL [leHaTa paBeHKa e eKBMUBANEHTHa
_ co gobueHata?
MpecmeTa;j:
3,2 7. 1,11 Ke rv1 peluam paBeHKUTE CO MOMOLL
4 5 10° 2 3 6 Ha nocnegvuara 1 of Teopemara

T,, anoToa Ke rv cnopeaam HUBHN—
Te MHO>XXecTBa peLleHuja.

Cnopeay ro TBOETO pPeLIEeHNe CO AaAeHOTO

Haogenattia paserxa Hobuerna pasenxa a) Hobueria paserka 6)
2v-3=x-1 2x-3=x-1/-(2) 2v-3=x-1/(-4)
& 2v-x=-1+3 & 2¢-2-83.2=x-2-1-2 & 2v-(-4)=3-(-4) =x-(=4) = 1 - (-4)
S x=2 S dx-2x=-2+6 & -8x+12=-4x+4
M = {2} & 2x=4 & 12 -4 =-4x + 8x
< 8 =4x

<:>x=i<:>x=2

8
S x=— & x=2
M = {2} 4

M = {2}

Booun geka gageHaTa paBseHka n fOOMEeHNTe nMaaTt UCTO MHOXXECTBO peLleHuja.

e KakBu TpaHcopmaumu | | [IsBeTe cTpaHu Ha paBeHKaTa rv MOMHOXMB CO
AL NU3BpLWN BO paBeHKaTa 2, OOHOCHO CcO —4 N JO6MB pPaBEeHKU eKBU—
2x — 3 = x — 1 n Kakeu BasfleHTHW CO fajeHara.

paBeHKn gobun?

Toa Baxkv oNwTo 3a paBeHkuTe. Moxxeme fa uckaxxeme reopema 3a MHOXeHe, O[JHOCHO flefiere
pPaBeHKN CO HEHYNTn 6poj.
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Teopema 2

& AKO gBeTe cTpaHu Ha paBeHkaTa A(x) = B(x) ce nomHOXaT unu ce nogenart co e4eH UCT
6poj a#0, ce gobmea paBeHKa eKBMBasieHTHa CO AageHara.

& A(x)=B(x) © Ax) - a=B({):a.

2. YTBpAM co nomol Ha T, Aanu ce eKBMBAaSIeHTHN CleAHVBE PABEeHKN:
aA)5x+3=2x+9 n 10x + 6 =4x + 18; B)2x—-3=x-11n 2x-3=5x-5;
6)8x—-12=4+4x n 2x-3 =1 +x; N3x-1=2x+1 un —-6x+2=-4x - 2.

3. Pelwm r1 paBeHKuTe:
a) 3 - 12x = —3x - 15; 6) -8x + 4 = 12 — 4x.

Boouwn ja nocTtankaTta a).
3-12x=-3x-15 & -12x+3x=-15-3 <& Cnopeall, oaT,.

& -9r=-18/:(-9) <& Cnopea T,.
e x=2; M={2}
i

Y ' 4. [lageHa e paBeHkaTa 5x — 2 = 3x + 4.
LA |
Peww ja paBeHkaTa.
MoMHOXM rn ABeTe CTpaHu Ha paBeHkaTa co —1.
3owTo fobueHaTa paBeHKa € eKBMBasieHTHa co gageHara?

Mokaxwu geka gobvieHaTa paBeHKa e eKBMBasieHTHa CO paBeHkara x = 3.

Boouu rv papgeHaTa u fobreHata paBeHKa.

5x-2=3x+4 <& [JlapgeHaTa paBeHka
5x-2=3x+4/-(-1)

& Sx-(-1)-2-(-1)=3x-(-1)+4-(-1) == CnopeaT,.

& bx+2=-3x-4 =2 [obueHaTta paBeHKa
o -
- [lBeTe cTpaHu Ha paBeHKaTa [lobneHaTta paBeHKa € eKkBuBa—
A‘“‘L 5x — 2 =3x + 4 ' MOMHOXW CO —1. NeHTHa co AafeHarta, cnopeg T,.

LLTo 3abenexysaw Kaj gobueHaTa

L = W YUneHoBWTE Ha gageHaTa v 4o—
—oX = —-ox — 47"

6veHaTa paBeHKa ce CO Crpo-
TUBHM 3HALW.
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Toa Baxn onwTo 3a paBeHkute. Moxeme Aa ja ucKaxxeme crnegHasa nocneguua og T,

&~  AKO CUTe 4fIeHOBY Ha paBeHKaTa ce MOMHOXaT co —1, Toraw ce Ao61Ba paBeHKa eKB1—
BaJIEHTHA Ha AajeHaTta, T.e. aKo CUTE YJIEHOBM Ha paBeHKaTa ce 3aMeHaT CO HUBHUTE
CMPOTUBHM, ce A06VBa paBeHKa eKBMBANieHTHA Ha gadeHara.

9. Peww rv paBeHkute: a)2xr-1=3x-5 6)4x+2=5x-1;

Cnopeaw ro TBOETO peLleHmne a).
2x-1=3x-5 & 2Xx-3%x=-5+1 & —x=-4/-(-1) & x=4, M={4}.

6. PasenkaTa TpaHcopMUpaj ja BO paBeHka 63 UMeHNTeNu.

x—1 3x—-1 x-9
—|— =
4 3

iy Konky e H3C(2, 4, 3)? H3C(2, 4, 3) = 12. [lBeTe cTpaHu
Aﬂ_ Ha paBeHKaTa Ke rm noMHo)xam co
12 n ke pobunjam paBeHka 6e3

Kako ke ce ocnoboguw og nme—
HUTENUTE BO paBeHKaTa?

UMEHUTENMN.
Cropeam ro TBOETO peLleHne Co AafeHOTO.
x-1 3x+1_x-9 < H3C(2,3,4)=2.2.3=12,
2 4 3
10. X371 15 3%41 45 x=9 s, MBeTe cTpaHm Ha paBeHKaTa ce NOMHOXEH! CO
4 3 H3C (2, 3, 4), T.e. co 12.

< 6B6(x-1)+3Bx+1)=4(x-9) <@ CkpaTtyBarbe Ha MeHnTenuTe co 12.
& 6x—-6+9x+3=4x-36 <&y OcnobopgyBare of 3arpagute.

[NokaXkn geka paBeHkaTa 6x — 6 + 9x + 3 = 4x — 36 € eKBMBarleHTHa CO paBeHKaTa x = —3.

x—1 3x+1 x-9
2 4 3

MasiMoT 3aefHNYKM coap>KaTen Ha UMeHnTenuTe ce fobmusa paBeHka 6e3 MeHuTenn
6x — 6 + 9x + 3 = 4x — 36, eKBMBasfIeHTHa Ha JajeHara.

BoouyBall geka CO MHOXEHETO Ha YNIeHOBUTE Ha paBeHKaTa CO Haj-

x—1 3x+1 x-9
Toa WTO ro BOOYM 32 paBeHKaTa > + 2 =

ja nckaxxeme cnepgHasa nocneguvua og teopemara 2.

Ba>XW ONLWWTO 3a paBeHknTe. Moxeme ga

&~  AKO HEKOWV YJIeHOBM Ha paBeHKaTa vmMaaT UMEeHUTENN, Torall 04 UMEHUTENUTE MOXXeMe
fa ce ocnoboayMe CO MHOXEeHe Ha ABEeTe CTpaHu Of paBeHKaTa CoO HMBHWOT HajMar
3aefHVYKN cogpiKaTern.
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7.

Ocnobogu ce o4 UMEHUTENNTE BO paBeHKarta

Tpeba ga 3naeuw:

Ja ja nckaxew TeopemaTa 2 3a eKBMBa-
NEHTHU PaBeHKW;

Ja rv UcKaxkeLl nocrneguumTe o teopemarta
2;

Ja rv npyMeHuw nocreguunTe of Teope—
maTa 2 BO peluaBarbe 3ajauu.

3aga4u

Bo paBeHkaTa 3 —x=7 - 3x ABeTe CTpaHu
MOMHOXW ' CO —2.

Mokaxkun, crnopep peLueHvjaTa, geka go—
6ueHaTa paBeHKa e eKBMBasfieHTHa Cco
hafeHara.

Bo paBeHkata 12x - 9 + 3x =9x + 3 gBeTe
CTpaHu noaenu rn co 3 1 NoKaxku geka go—
6ueHaTa paBeHKa e ekBMBarieHTHa co ga—
aeHarta. (Cnopeam rm HUBHUTE peLueHuja.)

[ann ce ekBuBaneHTHW fageHuTe aBe
paBeHkn? O6pasnoxu ro TBOjOT O4rOBOP.

a)3x—1=x+3 n 6x+2=2x+6;
6)-2x+3=-3x+5 1 2x-3=3x-5;
B)4x—-1=3x+2 1 4x+1=3x+2.

Bo paBeHkaTta 2x — 3 = 3x — 5 3aMeHU U

CUTE YNIEHOBU CO HUBHUTE CMPOTUBHU U
NpoBEPU Crnopes peLleHvjaTa geka 4oov—
eHaTa paBeHKa € eKBMBalleHTHa Co
JageHara.

2x—1 x+1

:T , a NoTOAa peLwuun ja.

Ilposepu ce!

Pewnwu ja paBeHkaTa:

a)bx-3=38x-1; 6)6x-1=7x.

Ocnobogun ce og UMEHUTENUTE BO paBeH—
3x—1 x+2 x+2
4 3 6
Taa e eKBMBaJIeHTHa Ha paBeHKaTa x = 5.

KaTta N NOKaXXn AekKa

@ Ocnob6ogu ce og UMEHUTENUTE BO

paBeHKNTE 1 peLn run.

Xx+1 x+2 x+3
a) 112 XEE_XTS,
2 5 10

2Xx—3 x+3_x-3
3 6 2

6)

Co KopUCTeHe Ha TeopeMUTe 3a eKBMBa—-

JIEHTHW paBeHKN 1 NnocrieguumTe o4 HUB,
x—1 x+1 2x

+ & X=3.
2 4 3

NOKaXn geka.:

M Lvwe co Tana 4uHu 11 geHapu, a camo

wuweTo (6e3 Tana) e 10 geHapu nockano
og Tanata. Konky YuMHM WuweTo, a KoMKy
Tanarta?
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6 | onwT BMA HA NMHEAPHA PABEHKA CO EAHA HEMO3HATA

Lorceriiu ce! A | 1. [aperaepaBeHkata 4x - 5=2x-1.
| | |}

Bo n3pasoT ax + b CO NPOMEHNMBA x, a U

b ce KoeULMEHT, CuTe 4neHoBU Ha paBeHKaTa NnpeHecu

M Ha JecHaTta cTpaHa 1 notoa U3spLum
Oppeav rv KoeULMeHTUTe BO N3pasoT COo M onepauumTe.

1 [lann nobueHaTta paBeHKa e eKBMBa-—
: - 5; ax+—.
MpoMeHmmMBa x: a)2x = 5;  6) 2 neHTHa co aageHata? 3owTo?

Cnopepa I, o T, 3a eKBNBANEHTHN pa— f i'iiKoja nocnepyvua of TeopemMuTe 3a

BEHKM, CEKOj YIIeH O/} paBeHKaTa MoXe Aa EKBUBANIEHTHN PABEHKM MOXeLU

ce npeHece of efHa Ha Apyra cTpaHa Ha [18 ja PYMEHNLL PV PeLLaBarbeTo
paBeHKaTa, HO CO CMPOTUBEH 3HaK. Ha oBaa 3agaqa?

[lanu ce eKBMBANIEHTHN PaBEHKUTE:
a)4x-3=2x+1 1 4x-2x=1+3G;

Cnopepg nocneguuarta 1 og Teope—
MaTa 1 3a eKBMUBANEHTHN PaBEHKM,
0)4x-3=2x+1 1 4x+2x=1-37 YneHoOBWTe Of NeBaTa cTpaHa Ha

O6pasnoxu ro 04roBopoT. paBeHKaTa Ke rv npeHecam Ha
AecHaTa, HO CO CMPOTUBHIOT 3HaK.

Cnopeaw ro TBOETO peLleHne co AafeHoTo. 4x —5=2x-14x-5-2x+1=02x-4=0.
PaBeHkaTa 2x — 4 =0 e ekBMBaneHTHa co paBeHkaTa 4x - 5=2x - 1.

3apaBeHkata 2x-4=0 ce Benv geka e HopMasieH Buj Ha paBeHkata 4x —5=2x - 1.

SaviomHu!

PaBeHkaTa ax + b = 0 ce BuMKa onwT UM HOpMasieH BUA Ha fiMHeapHa paBeHKa Cco efHa
Hernos3HaTta, Kaje WTO x € HenosHaTa, a e KoedUuUMeHT npe Heno3HaTtatan b crnobopeH
YrieH.

2. 3anuwm ja BO HOpMarieH Bua paseHkaTa 2x -3 =x — 1.

Houicertiu ce! :
@ 3. [apeHae paBeHkaTta ax+b=0, co

Koj og cnegHvBe napasu Hema BpeHOCT: rou HernosHaTa x W KOeUUMEHTU a W
b, npn wto a = 0.

5.2-10 7-3 P
a) ———; 6) —————=7? Oppean ro peweHnMeTo Ha Taa pa-—

7-3 5:2-10 BEHKa.

6pasfnoXxu ro 04roBopoT.

R A P Cnopefu ro TBOETO peLuaBame CO 4afAeHOTO
3a Koja BpPeAHOCT HA a Wu3pasoT b b
J P > a-3 &= ax+tbhb=0o ax=-bh o x=—-—, T€. ——
Hema BpeaHOCT? a a
€ pelleHne Ha paBeHkata ax + b = 0, 3a

OpApeav ro peLeHneTo Ha paBeHKaTa

2y -6=0, a#0.

I ema 2. Auneapna pabenka, auneapna wnepabenka u
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b
KonuyHukoT ——, 3a a# 0, e cekoraw eAHO3HA4YHO ONpeZerieH, na cnopes Toa paBeHKaTa
a

b b
ax + b = 0 UMa camMo eZHO pelleHne x = 3 Te. M= {—;}.

4. Oppenu ro pelleHNeTo Ha Cekoja Ofi CNEAHVNBE PaBeHKMU:
a)3x-6=0; 6) x+3=0; B)3x+1=0.

5. BopaBeHkata ax+b=0, Heka a=0 1 b=4 (b#0). Ofpeam ro peLeHNeTo Ha Taa paBeHKa.

iy Cornepaj co Koj | (‘Bupejkn a = 0 n b = 4, paBeHkaTta fo6uBa Bm,q>
Aﬂ_ 6poj Tpeba aa ja

aenuw paBeH- || 0-x+4=0,04kage wto 0-x=-4. Co Hyna He ce
KaTta.

4
fenu. Napasot Y HemMa BpeAHOCT M paBeHKaTa

\Hema pelieHune.

Boouu

Bo cnyyaj kora Bo paBeHkaTa ax + b =0, e gageHo a=0 n b #0, paBeHKaTa Hema pelueHue,
opgHocHO M = . 3a TakBa paBeHKa ce Benun Aeka e HeBO3MOXXHa U NpoTUBpPEYHa.

6. Koja og cnegHuBe paBeHKu e npoTuBpedHa: a)3x+1=0; 6)0-x-2=0; B)3x=0?

7. HekaBo paBeHkaTa ax+b=0, a=0 n b=0.

3anvwu ja Taa paBeHkKa.
TpaHchopmmpaj ja gobrneHata paBeHka BO 061UK ax = —b.

MNpoBepu gann -2; 5; %; x=3,5 ce pelleHnja Ha TpaHcdopMmmnpaHaTta paBeHka 0-x=0.

Booun geka -2; 5; % n 3,5 ce pelweHnja Ha paeseHkaTta 0-x = 0.

Opapeam opyro peleHne Ha oBaa paBeHKa.
Ha wTo e egHakoB Npon3BOAOT O Hyfa 1 KOj 6uno peaneH 6poj?

3owTo cekoj peaneH 6poj e pewweHne Ha paBseHkaTa 0 - x = 0?

Boouu gexa

PaBeHkaTta ax+ b =0, 32 a=0 n b =0 unma 6€CKOHEHHO MHOrY pelueHunja, 1 M = R.

Auneapnu pabenku 27>



3aviomHu!

JInHeapHaTta paBeHKa ax + b = 0:
b b
& a)3a a#0 wumMa egnHCTBEHO peweHne x= — un M={——1}
a a

@ 6)3a a=0 n b#0 HemapeweHne, T.e. M=J.

@ B)3a a=0 n b=0 nvma 6eCKOHEYHO MHOry peweHuja, npu wto M =R.

8. 3anuwm BpeOHOCTM 3a a M b Taka WTo paBeHkaTta ax + b =0 ga:
a) MMa camo e4HO PeLLEHME; 6) HeEMa peLUEHNE; B) MMa 6€CKOHEYHO MHOTY peLleHuja.
il

B ' 9. PewwmjapaseHkata 5x -7 +x =1+ 2x.
LA |

Jr. Kako ke noctanuw \ (l1pBO Ke rv npeHecam cute YreHoBU LWITO ja coap—
AL npu pelwaBareTo | |>XKaT Heno3HaTaTa Ha fiesara cTpaHa Ha paBeHkaTa,
Ha gajgeHaTa pa- | |a oHue WTO He ja coapXxaT — Ha JecHaTa cTpaHa.

BeHKa? lMoToa paBeHkaTa Ke ja goBegam BO BUL ax = —b

N Ke ro ogpeaam peLeHneTo.

Cropeay ro TBOETO peluaBare Co AafeHOTO.

Bx=-7+x=1+2x

&  Sx+x-2x=1+7 <@ Mpumenanall, ogT,.
< 4x=8 <@ CBefyBame Ha M3pasnTe o4 ABETe CTPaHu Ha paBeHKara.

8
S x= — <@ lNpumeHa Ha T,; ABETe CTpaHW Ha paBeHKaTa ce NnoAerexHu co 4.
4

S o x=2
3Haun, pelleHne Ha paBeHkata S5x—-7+x=1+2x e 2, T.e. M={2}.

10. PewwjapaseHkata 5x—1-x=x+4 - 2x.

11.  PewnjapaseHkata 3(x- 1) +x=2x-2 - (x - 5).
&= Ocnoboawn ce opf 3arpaguTe.
&= lNMoctann kako Bo 3agadara 9.

2x—3 3x—4 1-14x
3 15

12, peum ja paBeHkaTa

auneapna Ppynkuuja
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V> a1 G 2 a0 zEnEl IR E [lBeTe cTpaHn Ha paBeHKaTa Ke rv
A‘“ ﬁ ek nomHoxam co H3C(5, 3, 15) = 15,

PaBeHka Bo paserka 6es uve- a notoa Ke NpojosiKaM Kako BO
HUTEN, eKBMUBANEeHTHA Ha Hea? oA
npeTxogHuTe 3agayu!

Crnopeau ro TBOETO peLleHne co AafeHOTO.

2x—=3 3x—4 1-14x

/-15
5 3 15
& 3(2x-3)-5@x-4)=1-14x <& Cnopeg M, 04 T,
= 6x-9-15x+20=1 - 14x <& N3BpLeHo ocnoboayBare o4 3arpaiu.
= 6x-15x+14x=1+9-20 <& Cnopepg M, o T,.
& Sx=-10 <& CsepyBarbe Ha fjBeTe CTPaHW Ha paBeHKara.
_ 10
e x=-= <@ Cnopen T,.

= x=-2.
3Hauu, pelweHve Ha fafeHaTa paBeHka e -2, T.e. M={-2}.

Tpeba ga 3naeu: Ilposepu ce!

[a JoBefell NMHeapHa paBeHKa BO OMLWT 110864/ [3 BO HOPMANIGH BIA PABEHKATA
HOpManeH) BUAa;

(Hop ) BUA Sx+1=2v—-2-ux

[la pellaBall fIMHeapHU PaBeHKU CO eaHa

nenosnare; Peww ja paBeHkaTa 3x-1 x _Xx+6
[ia 0ApeAvLL peLleHne Ha paBeHKaTa )ap 4 3 6

ax+ b =0 3a:
a)a=+0; 6)a=0, b#0;
B)a=0, b=0.

3agaqu

[loBean rm BO HOpmarneH BUA cnegHuse @ Pewwm rv paBeHkuTe:

paBeHKu: a)3x-5+2x=7+x -4
a)3x+1=x+D5; 6)3x-5=x+1. 6) 1,4x + 2,8 = 0,7x + 4,2;
1 1 1 1 1

@ Koja of cneaHvBe paBeHKM € HEBO3MOXHa: B) ST AT T

a) 3x = 0; 6)5x=-1; B)0 -x=4? _
3a Koja BpeAHOCT Ha NpOMeHnMBaTa x u3—

pasuTte: 2x—8 n 1 —x Mmaar ncrta 6pojHa
BpegHocT?

Auneapnu pabenku R/l



@ Pewmwn rn paBeHkuTe:

a) 5(x + 3) =2(x + 3);

6) 2(x+1)-3(x-1)=4(x+1)+1;
B)5(x—-1)-2(x+1)=3(x-2) - (x - 5).

Pewwn rn paBeHkuTe:

44+x x—4 x-1
a + = ;
) 6 2 3
Xx—=3 Xx+1 x-5 x-4
4 6 2 3

@ Pewmw rn paBeHkuTe:
a)(x—-1)2-2=x(x-3) +2;

6) (x —3)(x +4) - 2(8x - 2) = (x — 4)%
B) (x — 2)(x + 2) + 2x = x% + 2.

6)

3a Koja BpeAHOCT Ha napameTapoT a
paBeHkaTa 8x—-3a—-5=2a+ 5x - 16 nma
peweHve x = 37

Loizicertiu ce!

Bo n3y4yyBareTO Ha MaTemMaTukara 4ecTo
ce cpeTHyBall CO 3aja4qyn BO KOW 3aBUC—
HOCTUTE Mery BENMMHUHUTE CE ONMLIAHN CO
360poBu, Ha ,roBopeH” jasuk. “lNpeseny—
BareTO” HAa TWEe 3aBUCHOCTM Ha maTe-
MaTUYKU ja31K MHOTY HECTO Ce BPLUM NPEKY
paBeHKa.

Cornepaj ro Toa BO criegHata 3ajadqa:

MajkaTta u cMHOT umaat 3aefHo 32 roguHu.
MajkaTa e 3a 20 roauHu nocTapa o4, CUHOT.
Konky roguHn nma majkarta, a KoKy
CUHOT?

< Tpuk co gomuHo... )

B lMokaHu ro TBOjOT Apyrap aa usbepe (Mnu
Aa HaupTa) e4HO 4OMMHO, & TU A He 3HaeLl
koe e. [loToa, 3agaBaj My No peg Aa rm
N3BPLUN crneaHnBe onepayuu:

® EpHunoT op 6po-
€BUTEe NOMHOXW o

co 2. aﬁ
® [logaj 6.
® MowHoxw r0 6o 5. %

® [onaj ro apyrmnot
6poj 04 LOMMHOTO.
® Opszemu 30.
® Kaxu ro 6pojoT WTo ro fobw.

€ Tv norafaw: yndpute Ha [OO6UEHNOT
pesynTtaTt ce 6poeBuTe Ha M36pPaHOTO
LOMUHO!

© O6jacHu ro TPUKOT MaTeMaTUYKW.

7 NMPUMEHA HA IMHEAPHUTE PABEHKW CO EAHA HEIMNO3HATA

A& 1. Majkatacerae Tpunatv nocrapa og,
r KepkaTta. Mo 10 rognHn majkaTa Ke

6uae gpanatu nocrtapa of Kepkara.
Konky rogvHu cera mma majkaTa, a Komnky
KepkaTta?

" Boouun Kou BENMYUHM 1 OAHOCK
AL Mely HUB Ce NO3HaTn, a KOn He—

Nno3HaTwu.

(MosHato e JeKa MajkaTta e cera
TpynaTtu noctapa of Kepkara, a no
10 roguHn mMajkata Ke buage aBa-—
natm nocrapa of Kepkarta. He e
No3HATO KOJKY roAvHW nma Kep-—

\<ara, a KoKy Majkara.

I ema 2. Auneapna pabenka, auneapna wnepabenka u
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el AKO 6p0jOT Ha roaAMHUTE Ha Kep— AKO 6p0jOT Ha roguMHUTE Ha Kep-—
A“‘L KaTta ro osHayuuw co x, Torauw KaTa e x, Toraw Majkarta cera mma
KaKo Ke ro osHa4ui 6pojoT Ha 3x rogwhm. Mo 10 roguHn Kepkata
roguHuTe Ha majkata? Konky Ke uma (x + 10) roguHu, a majkata
rogvHu Ke Mma cekoja of, H1B Mo (3x + 10) roguHw.
10 roguHn? )

Cornegaj Bo TabenaTta Kou ce 3aBUCHOCTUTE MOMEFy BENIMYMHUTE U KakKo € CoCcTaBeHa
paBeHKara.

KOJKY FOAUHN | KOMKY roavHu

uva cera |kewmano10r. PaBeHKa
KepkaTa x x+10
majkata 3x 3x + 10 X (x +10)

Peww ja paBeHkata 3x + 10 = 2(x + 10).
Konky roguHun nma kepkata?

Konky roguHun nva majkara?
PeweHneTo Ha paBeHkaTa e 10.

2. MajkaTa cera uma 36 roavHu, a HejanHaTa kepka 10 roguHm. Mo KoMKy roguHu mMajkarta Ke
6uae Tpunaty nocTtapa of Kepkara?

it
N 3afaym co TEKCT YCMNELLHO ce pellaBaaT ako ce paboTu cnopeg ogpeaeH nnaH. Corneaaj
1 ro Toa Ha crnegHasa 3agaqa.

3. Ha koHTponHa nucmeHa paboTa HaCTaBHUKOT UM 3adarn Ha ydeHuuuTe 15 3agaum. 3a cekoja
TOYHO pelueHa 3aJaqa y4eHKOT fo6KBan Mo 5 NoeHu, a 3a MorpeLUHo peLLeHa U HepeluaBaHa
3a4a4a y4eHUKOT ryben rno 2 noeHu.

Kornky 3aa4um pelmn TO4HO YYeHUK KOj Ha KpajoT umarn 54 noeHn?

1. @ Pasbupare Ha 3agayaTa

- e & [ EEETS 50 [MosHaTo e Aeka y4eHnKoT pelwasan 15 3agayu; 3a

i‘w‘ 3aauaTa, a Wwro e Cekoja TOYHO pelleHa 3agada Toj gobwean no 5
T NnoeHu, a 3a HepelleHa ryben 2 noeHn. Ha kpajot

YHEHMKOT ocBoun 54 noeHn. He e No3HaTO KOSKY
3a4a4M YHEeHUKOT peLunsi TOHHO.

2. (= OsHauyBarbe Ha HeMno3HaTuTe BESINYUHN

fred O3Haum ro 6pOjoT Ha TOHHO pelle— AKO 6pOjOT Ha TOYHO pelueHuUTe
A‘“’L HUTe 3aga4dm co x. Kako Ke ro 3afja4u e x, Toral 6pojoT Ha He-
03HauMW 6POjOT Ha HepelleHuTe peweHuTe 3aga4n e 15 — x.
3apa4qn?

Auneapnu pabenku 279



3. (&~ Boouysatee Ha BpckuTe nomery BefIM4MHUTE

a KOJIKy M3ryéun? noeHu), a narybun 2(15 — x) noexu (15 — x 3a-

r 5 {KonKy n06un yyeHukor, | [ YHeHnKoT fobun 5Sx noeHu (x 3apaqu mo 5
[a4u no 2 NOeHN) U OCBOUN BKYMHO 54 NOEHN.

4. @ CoctaByBarbe Ha paBeHKaTa

= Koja paBeHKa 0/3 BOOHEHNTE BPCKM OpA Bpckarta nomery BenuunHUTe
AL nomery BenmynHuTe ce gobmsa? cnejyBa paBeHkata

5x — 2(15 - x) = 54.
Boouu rv npeTxogHUTE nocTanku Bo Tabenara.

3apaun bpoj Ha | Bpoj Ha noeHu Pasenka
sagaqun | no sagaun
BkynHo 15
Ve x 5x 5x - 2(15 - x) = 54
peLeHun
HeTouHo | 15 | o(15- )
peLeHu

5. @ PewaBare Ha paBeHKaTa
Booun ro pewaBameTo Ha paBeHkaTa: 5x — 2(15 — x) = 54.
5x-2(15-x)=54 © 5x-30+2x=54 < 5x+2x=54+30 © 7x=84 & x= %, T.e.
x=12.

6. (& OAroBop Ha NocTaBeHOTO Nnpaiarbe M NpoBepKa

fra LLITo nokaxyBa peLIeHneTo Ha AKO x =12, Toa 3HauM feKa yHeHUKOT
i ‘“‘i paBeHkaTa? TOYHO pewwns 12 3agauu, a He pewmnsn
15 - 12 = 3 3apauw.

Hanpasu nposepka 12 3apgaym no 5 noeHun e 60 noeHn. 3 3aga4m no

A'“L{Ha peLIeHneTo. j 2 noeHu e 6 noexu. 60 — 6 = 54 NoeHw.

3Hauu, peLueHneTo Ha 3aJadaTa e TOYHO.

4. Bo egHa npogaBHMUa 3a Bo3una nMa 22 aBToMoOUIn U MOTOUUKNN. Tre BKynHO umaat 74
Tpkana. Konky of Bo3unarta ce asToMobun, a KonKy MOTOLMKAN?

5. Bo pamHOKpak TpuaronHuk KpakoT e 3a 2 cm NOZONr 0 OCHOBATa, a HEeroBUOT NepuMeTap e
25 cm. Onpegenu rm ocHoBaTa U KPakoT Ha TOj TPMarosHuK.

Eso | Jema 2. Auneapna pabenka, auneapna nepabenka u
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Boouu ro KpaTkuoT 3anuc Ha NMaHoT 3a pellaBare Ha oBaa 3ajada.
KpakoT 5 e 3a 2 cm nogosir o4 ocHoBaTa a, a nepumeTapoT € 25 cm.
AKO ocHOBaTa a =x, TOraw b =ux+ 2.

a+2b=L.

X+ 2(x + 2) = 25.

o Dp =

5, x+2x+2)=25 @ x+2x+4=25 © x+2x=25-4 o 3x =21 @x:% S x=7.

3Hauu, ocHoBaTa a=7Ccm, a KpakoT b=7 +2 =9 cm.

6. lpoBepka: L=a+2h; L=7+2-9; L=25cm.
Cornepaj ja 3aBuc- | BenuunHu OsHaka Ha Benu4nHuTe PaBeHka
HOocTa nomefy Be-— e R
NMYMHNUTE BO OBaa
3aaaqa Bo Tabenasa. Kpak b=a+2; b=x+2, x+2(x+2)=25

Mepumetap |IL=25cm; L=2a+ b; L =x +2(x + 2)

6. [omxuHata a Ha efeH npaBoarofiHMK e 3a 3 cm norofiema of, HerosaTa WMpuHa b, a
nepumeTapoT My nsHecysa 34 cm. Onpeaenu rv JofkKmnHaTa u LMprHaTa Ha Toj paBoarosHUK.

7. Op mecToTO A KOH MecToTo B TprHyBaaTt MCTOBpEMEHO ABajua BenocuneaucTu. MpeuroT ce
ABwxen co 6panHa 16 km/h, a BTopnoT co 6p3unHa 12 km/h.
Onpegenu ro pactojaHneTo mery mectaTta A un B, ako npBnoT BenocmneamncT cturHan 1 yac
nopaHo o4 BTOPUOT.

Boouu ja 3aBucHOCTa Nomery BeIMYMHUTE BO OBaa 3ajaqa Bo Tabenasa.

Bp3unHa Bpewme Mat PaBeHka

MpBuoT BenocuneancT | 16 km/yac yaca AB =16 -
L a a AB =16 % | t6r=12(c+1)

BTopuoT Benocuneanct| 12 km/yac x+14aca | AB =12 (x+ 1)

Pewwn ja paBeHkaTa 1 ogpean ro pactojaHneTo mery mectata A n B.

Hanpaeu npoBepka Ha peLueHVeTo Ha 3ajadaTa.

Tpe6a 0Qa 3Haeul: Hpogepu ce!
[a ' NPUMEHNLL PaBEHKUTE MNP peLLaBaHe Bo efeH TpmaronHuk efHa of cTtpaHuTe e
TEeKCTyanHu 3ajauqu; 3a 2 cm noronema of gpyrata, a 3a 1 cm

nomana og TpeTtara.
[a N3BpLMLL NpoBepKa Ha AOOUEHOTO pe-—
LeHve. Oppeaw rm cTpaHuTe Ha TPUarosTHUKOT, ako

HeroBmoT nepumMeTap e 43 cm.

Auneapnu pabenku | 81



3agaqu

AKO KOH HeKoj 6poj ce gogage 12 un
[JO6UeHNOT 36up ce NMOMHOXMK CcO 5, ce
pobusa 200. Koj e Toj 6poj?

36upoT Ha gea 6poja e 180. MNpBKoOT € 3a
36 noman og BTOpMoT. Koun ce Tne 6poesn?

PasnukaTta Ha gBa 6poja e 46. Kora no—
ronemmoT 6poj Ke ce nogenu co NoManunoT
ce pobmsa KONMMYHKK 4 1 OCTaTOK 7.

Kowu ce Tue 6poeBun?

Bo pamMHOKpak TpuarosiHuk ocHoBara e 3a
2 cm nomana og kKpakot. Ogpeau rum
OCHOBAaTa M KpakoT Ha TOj TPMarosHNK ako
HerosmoT nepumMeTap e 43 cm.

MwnaH nma 25 moHeTn o4 2 u o4 5 geHapu
nnu BkynHo 80 geHapw. Konky MoHeTu ce
oA 2 feHapw, a Konky o4 5 neHapn?

@ Ctapa kuHecka 3agada. Bo egeH kadges
nmMa nnToMu 3ajaum n pasaHu. Tue 3aegHo
nmaat 35 rnaesu n 94 Ho3se. Konky ce nn—
TOMM 3ajaun, a Konky gasaHn?

@ EfneH Kypup ro noMvHyBa pacTojaHMeTo
mery mectata A n B 3a ogpefeHo Bpewme.
AKo ce gBwxun co 6pamHa 35 km/yac, ke
3a10UHM 2 Yaca, a ako ce ABWXM CO bp3nHa
50 km/4ac, ke NpucTUrHe eaeH 4Yac NopaHo.
Oppepnu ro pactojaHMeTo nomery mecrarta
AnB.

g2

I ema 2. Auneapna pabenka,
auneapna Ppynkuuja

EfeH paboTHUMK caMm MOXe Ada 3aBpliu
efHa paboTa 3a 6 yaca, a gpyr 3a 12 4aca.

3a KOnKy 4aca gBajuaTta Ke ja 3aspart
uctarta paborta?

EgeH 6aseH ce nonHu of ase uesku. Opf
npeaTa LueBka 6a3eHOoT ce NosiHu 3a 4 yaca,

a op BTOpaTta 3a 6 4Yaca. 3a KOnKy yaca Ke
Ce HanosHM Npa3HNoT 6a3eH, ako BO HEro
NCTOBPEMEHO Ce OTBOpAaT ABETE LEBKN?

@ [lBe ueBkM mMoXaT 3aefHO [a HanonHat
efeH 6aseH 3a 12 vaca. EgHaTta ueBka
cama MoXe fda ro HanosnHu 6aseHoT 3a
20 yaca. 3a Konky 4yaca BTopaTta LeBka
cama Ke ro HanoJsiHu npa3HnoT 6aseH?

Obuogu ce ...
Euuitiagpoti na /luoghaniii

Ha HagrpobHaTa nno4a Ha CTaporpykmoT Ma-—
Tematmyap € 3anuviaHo:

,[1aTHnye, oae ce norpebaHn NOCMPTHUTE OC—
TaHku Ha OnodaHT. bpoeBuTe Ke peyar, o 4yaa,
KONKy 6un Jonr HeroBmoT XKBOT. [pekpacHo—
TO AETCTBO My OA3€e4e WeCTMHA O, XXMBOTOT, a
Kora nomuHa ywTe egHa ABaHaeCceTTMHA Of, XXN—
BOTOT, HErOBOTO JiMLe ro nokpu 6paga. OTkako
NoOMMHA yLWTe egHa ceaMUHa o4 XXUBOToT, [lno—
¢oaHT cTanm BO CpeKkeH bpak. Kora nomuHaa 5
ro4uHn o4 6paKoT, CPEKEH IO Hanpaeu parakbeTo
Ha HEeroBMOT CWH MpPBEHeL, Ha KOoro cygbuHaTa
My nogapu camo nosoBMHA Of roAvHUTE Ha
>XXMBOTOT Ha TaTko my. Bo anaboka 6onka cta—
PeLoT ro Ao4eKa KpajoT Ha 3€MHUOT XXMBOT npe—
XXUBYBAjKM ywiTe 4 roanHn no narybyBaHeTo Ha
CUHOT".

Konky rognHu xunseen OuocaHT?

auneaprna nepabenka u



LHMHEAPHI/I HEPABEHKW CO EAHA HEIMO3HATA

Loizicertiu ce!

BpojHu n3pasmce: 5+8, 9:3 -2,
46-35-1, 8:0,2 ncn.

OTKako Ke ce u3BpLiaTt cuTe onepayum Bo
n3pasoT ce gobuBa 6pPOj KOj ce BUKa
6pojHa BpegHOCT Ha n3pasoT.

MpecmeTaj ja 6pojHaTa BPeAHOCT Ha U3—
pasot 15-22.3-6,4:0,4.

Mpn cnopepyBarkbeTo Ha payvMoHanHUTe
OpPOEBM CU MM KOPUCTEN 3HAUUTE: =, < N >.

Koj og 3HauuTe: > unm < Tpeba na buge
BO KPYKYeTO 3a ga buae ToOYHO cnopeay—
BareTO Ha 6poeBUTE:

5 O-12; 0 O35

-1@ -5 -4(o0?
Kou of cnegHuBe HepaBeHCTBA Ce TOYHM:
a)7>5; 6)-5>-4; B)-3,2<-2,37?

& | TOUM 3A HEPABEHCTBO U HEPABEHKA

A | 1. Koj 3Hak Tpeba ga 6uae BO KpyK—
o 4yeTo, 3a Aa buae TOYHO cnopeny-—
BaH-€TO Ha 6pojHMTE BPeAHOCTU Ha n3pasuTe:

a)3-5-2)(8-4-3
6)8-25-108 () (-4)>+1?

e LLITo Tpe6a NpeTxoAHO Aa Hanpa-—
AL BULL 3a Aa rv cnopeauw 6pojHuTe
n3pasm?

NMpBo Tpeba ga ru npecmeTtam
6pojHUTE BpegHOCTU Ha AafeHuTe
n3pasu, a notoa Ada ogpenam Koj
3HaK Tpeba ga buae BO KPYKYeTO.

Cnopeau ro TBOETO peLueHne co JaAeHOTO.
a) 3:(6-2)=3-3=9;8-4-3=8-12=-4;
9>-4, na 3-(5-2)>8-4-3.
6) 8-2,56-10,8=20-10,8=9,2;

(-4)?+1=16+1=17; 92<17 na
8:25-10,8<(-4)2%+1.

& Co pelwaBameTo Ha 3agadaTta 1 gsata 6pojHu n3pasu:
3-5-2) m8-4-3, ogHocHO 8-2,5-10,8 n (-4)>+ 1
M CBp3a CO €4eH 04 3HaunTe > UM < 1 Joou:
3-6-2)>8-4-3, ogHocHO 8-2,5-10,8<(-4)2+ 1.

& 3-(5-2)>8-4-3 1 8-25-10,8> (—4)2+ 1

ce 6pojHN HepaBeHCTBaA.

2, dopmmpaj TOHHO 6POjHO HEPaBEHCTBO oA n3pasute: 8-5-62 n 3-4+5.

3. Oppenu Kon og, cnegHuTe 6pPOjHM HEPaABEHCTBA CE TOYHM:

28-8-3>-9-2+20; 7<3-12-5%

-9+6>8-3-35.

J
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Houuiceriiu ce! @ | 4. Kojop sHaumTte: > unu < Tpeba aa
LA | CTOM BO KPYKYeTO 3a Aa buae TOYHO

/3pa3wn co npomennmeu ce: x —1; 2y - 3, crnopenyBaH-eTO Ha U3pasnTe Co NPOMeEHSIMBa:
2
x> =2x+1ncn.

’ 2 _ = - r)
KakoB n3pas ke gobuell ako BO U3pasoT 2 =-2c+1 (20 +3, sax=-27

2y — 3 npomMeHnMBaTta y ja 3ameHuLl co 27

MpecmeTaj ja 6pojHaTa BpegHOCT Ha U3pa-— f =5 Kaken nspasu ke fobvew ako
30T 2= 2r+1 33 x=3. L BO [ja[IeHNTE N3Pasm co MPOMEH—
nvBa, x ro 3ameHu co —-27?

LLITo Tpeba noToa ga HanpasuLl?

Co 3ameHyBam€e Ha NpoOMeHnMBaTa x co —2, ke gobuvjam 6pojHM n3pasu, Kom MoXkam
4a rv cnopegam u ga ro noctaBam NnoTpebHMOT 3HAK BO KPYKYETO.

CI'IOpG,EI,I/I ro TBOETO pewlaBare CO AaneHoTOo.

& P-2x+1=(-2)2-2(-2)+1=4+4+1=9; 2x+3=2(-2)+3=-4+3=-1.
bupgejkm 9> -1, cnegyBageka x>-2x+1> 2x+3 3a x=-2.

HepaBeHCTBOTO x%2 - 2x + 1 > 2x + 3 € HepaBEeHCTBO CO MPOMEHINBA.

HepaBeHCTBO BO KOe neBarta u gecHarta cTpaHa unu 6apem eaHaTta of HVB e u3pas co Npo-—
MEH/NBA Ce BUKA HePaBEeHCTBO CO MPOMEHSINBA U HepaBeHKa.

9. Oppeay Kou of CrIeAHNBE HEPABEHCTBA CE HEPABEHKM:

a)5>-2-3; B)x?+1<x*-2x+3, xe Z
6)2x+3>0, xe R; r)8-3-22<5-6+3.
SauommHu!

MpomMeHNnBMTE BO HEPABEHKNTE HEJHECTO ce 03HadyBaaT Cco x, y, z, ... M TUE CE MeHyBaaT
BO MHOXXE€CTBOTO R v Bo HeKoe HEroBo NoAMHOXECTBO.

Co 3apaBarbeTO Ha HepaBeHkaTa ce 3ajaBa M MHOXECTBOTO BO KOe Ce MeHyBaaT
NPOMEHNUBUTE, T.€. JEPUHULMOHOTO MHOXECTBO.

AKO He e 3afafeHo AeUHULMOHOTO MHOXECTBO Ke CMeTame AeKa Toa € MHOXecTBOTO R.

HepaBeHka co egHa NpoMeHnnBa, BO ONWT Cry4aj 3anvwysame: f(x) < g(x), x € D, kage wto
fix) n g(x) ce n3pasu og npomeHnmeaTa x, AerHMpaHn Bo MHOXecTBOTO D.
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Houicertiu ce! B ' 6. Nlapenm ce HepaseHkuTe:
LA |

Kov BngoBu paBeHKun nmame cnopeg 6pojoT 2x-1<3x+1; 2x-y>5-x;
Ha HernosHaTuTe?

x2—1>2x; X%y — 2 < 3.
Cnopep cTeneHoT Ha HENO3HAaTUTE paBeH—
KUTe Mmoxart ga bugat: nuHeapHa (o4 nps Co KonKy HenosHaTtu e cekoja of Hepa-—
cTerneH), keagpaTtHa (o4 BTOP CTEMeH), BEHKUTE?

KybHa (o4 TpeT CTeneH) UTH. )
Kako Ke rm nmeHyBall HepaBeHKUTe

Of KOj CTeneH e paBeHkaTa: 2x —3=x+ 1; 2x-1<3x+1 n *-1>2x
2 _ 3¢ =07 cnope 6pojoT Ha Heno3HaTMTe, a Kako
HepaBeHKNTe
2x—-y>5-x n  xy-2<3x?

frea Kou HepaBeHKM ce co HepaBeHkute: 2x—1<3x+1 nx®2-1>2x ce
‘"ﬂ_ efiHa HenosHarta, a Kou CO efjHa Heno3HaTa, a HepaBeHKUTe:
CO ABe HenosHaTn? 2x-y>5-x n x% — 2 < 3x CO ABE HEMO3HATW.
3anommu!

Cnopeps 6pojoT Ha Heno3HaTWUTe, HEPaBEHKUTE MoXaT fa 6ugaT: HepaBeHKU CO efHa
Heno3HaTa, HepaBeHKMW CO ABe Herno3HaTu, HepaBeHKU CO TPU HEMo3HaTh UTH.

7. Oppeam co KOMKY HENO3HATU € CeKoja Of, CreHNBE HEePaBEHKN.

a)2x-1<x+2;, O)x+y<7-z B)x+2y<x—-y+1; r2x>x+ 2.

8. [lapennu ce HepaseHkuTe:
aA)x2+2>2x; 6)x%y-2>3x; B)x—-2<2x+3;, TIx-y<y+3.

Oppeam ro HajBUCOKMOT CTEMNeH Ha Hermo3HaTUTe BO CeKoja O HepaBeHKUTe.

Cnopepg cTeneHOT Ha HeNo3HaTUTe, 04 KOj BUA Ce HEpaBEHKUTE?

el Oppean ro BMAoOT Ha Hepa- | [ HepaBeHkute x - 2<2x+3 U x—-y<y+3
A‘“‘L BEHKUTE crnopej CTeneHoT || ce oA nNpB CTeneH; HepaBeHKaTa x2 + 2 > 2x
Ha HEeno3HaTMUTE Ha HauyuH || e 04 BTOp CTeneH, a HepaBeHKaTa
KaKo Kaj paBeHKuTe. x2y — 2 > 3x € of TPeT CTEneH.
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3aiomHu!

HepaBeHknte f(x) < g(x) wnn  flx) > g(x), BO KOW neBaTta u gecHara cTpaHa ce Lenu
pauMoHanHu n3pasm, Cnopes 4seHOT CO HajBUCOK CTEMEH MOXaT Aa buaat: HepaBeHKM of, NpB
CcTeneH (NMMHeapHU HepaBeHKW), HEPaBEHKN Of BTOP CTeneH (KBagpaTHU HepaBeHKM),
HepaBeHKM 04 TPET cTeneH (KYyOHU HepaBeHKW) NTH.

9.  Oppepm of KOj CTEMNeH e cekoja of, CreAHNBE HEPaBEHKM:

a)bx-2<x+4 6) x2 — 2x < 6; B) x%y — 5 > 2x; Nax+y<7.

Tpeba ga 3naeuw: Ilposepu ce!
[eKa [Ba 13pasa rnoBp3aHn Co 3HaKOT Ofpeav Kou o4 CrefHUBE HEPABEHCTBA ce
< unn > obpasyBaaT HepaBEeHCTBO; HepaBeHKMU:

a)5-8-3>17-22 6) x> -1 < 5x;

Aa ro gecuHmpall NoMmMoT HEPaBEeHKa; B) 3x+y <y + 2 5-2.353-4.2,

[aro ogpeaui BUAOT HA HepaBeHKaTa crno— Oppeav Kou of, HaBeAeHUTE HEPaBEHKU ce
pen 6pojoT Ha HenosHaTuTe u crnopef NMHeapHN HepaBeHKM CO eAHa Heno3HaTa:
CTENeHOT Ha HenosHartara. a) x2 + 6 > 5x; 6) x + 2y < 5x + 1;
B)y—-2<3y; Nx+2>2x-5.
3agaqu

Oppenn Ko o cnefHUBE HEPaBEHCTBA Cce @ Oppenm ro BUAOT Ha cekoja of, HepaBeH—

TOYHM: KuTe cnopeg 6pojoT Ha Heno3HaTuTe:
a)12-2-5>3-2-8; a)x-3<2x+5; B)3x+1-x>x+5;
6)52-3-4>12:4; 6) x — 2y + 3 > 2x; Nx-5<y+3.

B)17-3:-5>72-5.6.
Oppepnu ro BUAOT Ha cekoja of cnegHuee
HepaBEeHKM Cnopes CTEMEHOT Ha Hemnos-—

_ HaTaTa:
3a Koja BpegHOCT Ha x € {-2, 0, 2} e TO4YHO

2 _ _q- —
HepaBeHCTBOTO: x2 — 2x < x + 5? ax*=3<2x-1, BJx+2>6-x

6)x-2-3x<5; r)x%y —3x>2y-1.
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Lowmcetnu ce!

BpegHocTa Ha HenosHaTaTa 3a Koja pa-
BeHKaTa npemMumHyBa BO TOYHO OPOjHO
PaBEHCTBO Ce BMKa pelleHne (KOpeH) Ha
paBeHKaTa.

lMpoBepu ganu 6pojoT 2 € peLleHne Ha pa—
BeHKaTa:

a)2x-1=x+1; 6) 3x -5=x+3.
Oppeam ro pelweHneTo Ha paBeHKaTa:
a)3x—-1=2x+3; 6)2x + 1 =2x + 5.

A

v L)

a
.

—_—t

1.

9| PELLEHUE HA HEPABEHKA. UHTEPBAU

Oppean 3a Ko BpeAHOCTU Ha

xe {-2,-1,0,1,2} =D cekoja og
AafeHUTe HepaBEeHKMN NPeMUHyBa BO
TOYHO 6POjHO HEPABEHCTBO:
a)3x+1>x-1;

6)2x -2 <x+4;

B)2x—3>x + 2.

Kako og HepaBeHKUTe Ke gobueLl
6pojHV HepaBeHcTBA?

O6buan ce peweHneTo Ha 3aja-—
yaTa fa ro npukaxkew co tabena.

Co 3ameHa Ha HenosHaTaTa x CO BpeAHOCTUTE of AePMHMLUMOHOTO MHOXecTBO D
HepaBeHKaTa Ke ja npeTBopamM BO 6p0jHO HEPABEHCTBO U Ke yTBpAaM 4anv Toa € TOHHO

(T) nnm HeTo4HO (L).

J
Cnopeau ro BpegHocT Ha x _2 1 0 1 5
TBOETO pe- HepaBeHka
WweHne co 5>-3|-2>-—2] 1>-1 4>0 7>1
AafeHoTo. x+1>x-1 i L T T T
-6<?2 -4<3 -2<4 0<5 2<6
2x-2<x+4 T T T T T
-7>0 | -5>1 | -83>2 | -1>3 1>4
2x-3>x+2 1 L L 1 1

Op Tabenata Boo4M geka:

(&= HepaBeHkata 3x + 1 >x — 1 npemuHyBa BO TOYHO 6pPOjHO HepaBeHCTBO 3a x =0, x=1 u

x=2;

(&~ HepaBeHKaTa 2x — 1 < x + 4 npemuHyBa BO TOYHO BPOjHO HEPABEHCTBO 3a CeKoja BPeAHOCT x

o4 AeHNLMoHOTO MHOXKEeCTBO D;

(& HepaBeHkaTa 2x — 3 > x + 2 He MpemMuHyBa BO TOYHO OPOjHO HEPaBEHCTBO 3a HUTY eaHa

BpegHocT Ha x ofh D.

Cekoja BpeaHOCT Ha Heno3HaTaTta 3a Koja HepaBeHKata NpeMuHyBa BO TOYHO 6pOjHO Hepa-—
BEHCTBO Ce BMKa pelleHne Ha HepaBeHKarTa.

CuTte pelieHuvja Ha egHa HepaBeHKa f(x) < g (x) obpal3yBaaT e4HO MHOXXECTBO, KOe Ce BUKa
MHOXXEeCTBO pelleHuja Ha HepaBeHkaTa 1 06M4HO ce o3HadyBa co R(f (x) < g(x)).
3a HepaBeHkaTa 3x + 1 >x -1 opnpetTxogHata 3agada R(3x+1>x-2)={0, 1, 2}.
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2. 3anuwm rv MHoXecTBaTa peleHvja Ha HepaBeHKuTe 2x-2<x+4 N 2x-3>x+2 of
3agadarta 1.

3. Oppenm ro MHOXECTBOTO pelleHuja Ha HepaBeHKaTa 2x — 3 < 3x — 2, ako x e {-3, -1, 1, 2, 3}.

Cekako ogpean geka MHOXecTBOTO pewenunjae R(2x -3 <3x -2)={1, 2, 3}. Co Toa ja pewwmwu
HepaBeHkaTa 2x — 3 < 3x -2.

3aviomHu!

[a ce pelun egHa HepaBeHKa 3Hauu a ce onpeAeniv MHOXXECTBOTO PeLLEHMja Ha Taa HepaBeHKa.

=l
Hoiuicertiu ce! @ | 4. [lapeHu ce HepaBeHKUTE:

S | 3x+2>2x+1 n 2x-3>x-4
3a [Be paBeHKM ce BeNM AeKa ce eKBMBa— CO AEePUHNLMOHO MHOXXECTBO
NEHTHN aKo MMaaT eJHaKBM MHOXeCTBa D={1,0,1,2}
pelueHuja.

Oppeam rv MHOXXecCTBaTa pelleHnja Ha

lNpoBepu gann ce eKBMBaANEHTHU pPaBEH— [IBETe HEPaBEHKM.

kute: 3x-4=2x-1 n 2x-5=x-2.
Cnopeagu rn peweHunjata Ha aseTte
HepaBeHKu. LLITo Boo4vyBaw?

Cnopeawn ro TBOETO peLleHne crnopeg nogaroumte Bo Tabenara.

X _1 0 1 2
HepaBeHka
deapapesq |3 (C1N*2>2:(-1)+113:042>2:0+1|3-1+2>2-1+1 3.2+42>2.2+1
2.(-1)-83>-1-4 2.0-3>0-4 [ 2.1-351-4 | 2.2-3>2-4
2% -3>x-4 N T = =

Booumpeka R(3x+2>2x+1)={0,1,2}, R(2x-3>x-4)={0,1,2}, T.e.
R(Bx+2>2x+1)=R(2x - 3>x-4). 3aTakBu HEpaBEHKN Ce BESN eKa Ce eKBMBANEHTHU BO
LePMHNLUNMOHOTO MHOXeCTBO D n 3annwysame 3x+2>2x+1 < 2x-3>x -4, xe D.

3atiomru!

[1Be HepaBeHKM CO UCTO AEePUHNLMOHO MHOXKECTBO CE EKBUBANIEHTHU aK0O HUBHUTE MHOXXECTBA
pelleHnja ce egHaKBM.

5. MpoBepn ganun HepaBeHkuTe: 3x —1>2x+1 1 2x + 3 < 3x + 1, ce eKBMBANIEHTHN BO MHO—
xectBoTo D ={1, 2, 3, 4}.
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a

B ' 6. [apgeHa e 6pojHa npaea u Ha Hea ce A B
S O3HayeHu TouknTe A n B. Ha ToukuTe
A v B ce npuapy>eHu 6poesute 1 1 -1 U 2 3 4 5
4 cooaBEeTHO.
Bupgejku Toukata A e neBo og B, Toraw 3a HUBHUTE COOABETHU 6poeBmn Baxkn: 1 < 4.

Kowu npupogHu 6poesu ce mery 1 n 47?

3 16
Koj o 6poeswTe —; -3; J3; 2.8; 3 ewvefy1u4?

’.FL 3owTo /2 e mefy 1 u 4?) Buaejkn /2 = 1,41, Toj e fecHo o4 1, a NeBo
on 4.

Cute peanHu 6poesu WTO ce Mefy 1 n 4 obpasdysaart e4HO MHOXECTBO, Hape4eHo MHTepBasl co
Kpaesn 1 n 4.

Oruwtitio
AKO a W b ce fafeHu peanHn 6poeBn N a < b, Toraw MHOXECTBOTO Of] CUTE peasiHn 6poesm
Mefy a U b ce BUKA MHTepBan, a AafeHnTe 6poeBn a U b — KpaeBM Ha TOj MHTepBarl.

AKO KpaeBuTe a U b He My npunaraaTt Ha MHTEPBAaroT, Torall TOj Ce BMKa OTBOPEH UHTepBar.

&= Ce o3HauvyBa (a; b) o ¢

-

L
\

&= Ce npeTcTaByBa Ha 6pojHa npasa:
AKO KpaeBuTe a M b My npunaraaT Ha MHTEepPBasnoT, Toraw Toj Ce BMKa 3aTBOPEH UHTepBar.

& Ce o3HauyBa [q; 5]
O a

&= Ce npeTtcTaByBa Ha 6pojHa npasa: [

[

7. 3anuwm WHTepBan co Kpaesun 3 n 5 1 npeTcTasu ro Ha 6pojHa npasa:

a) 3aTBOPEH UHTEpBAarn; 6) OTBOPEH UHTEpPBArT;
B) MHTEpPBAas KOj HE FO COAPXKM ) MHTEepBan KOj He ro COOPXKN
camMo NeBMOT Kpaj; caMo AEeCHMOT Kpa,.

Cnopeau ro TBOETO peLLEHNE B) U T).

~-

B) (3; 9] ; } r)[3;5) :[)’

NHTepBan npeTcTaByBa U MHOXXECTBOTO Of, CUTE pearnHun 6poeBu LWTOo ce:
&= noronemu o4 a; (a; +o<) = nomanuog a, (—c<;a)

& NOronemMn Ui eaHakBM Ha a; [a; +o<) @ NOManu UnNn egHaKkBu Ha a; (—o<; a]
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Booun geka Ha egHNOT Kpaj 04 MHTEPBANINTE € 3HAKOT +o< U —co<,
& WHTepBanoT (a; +<) ce unta: ,a, Niyc 6ECKOHEYHOCT".

& WNHTepBanoT (—o<; a) ce unta: ,MUHYC OECKOHEYHOCT, a“.
MHo>XecTBOTO R MOXe fa ce 3anvie Kako UHTepBas: (—oc; +eo<).
Booun geka HemaaT cMucna o3HakuTe: (3; —o<);  [1; +oc];  (4o<; 4).

8. 3anuwwm ro kako MHTepBar, a NnoToa NpPeTcTaBu ro Ha 6pojHa NpaBa MHOXECTBOTO Of CUTe
peanHu 6poesu:

a) norosiemn o 2;  6) NnoManu unu egHakem Ha 1.
Cnopegu ro TBOETO peLleHne co AaaeHOoTo.

a) (2, +«)

f 6) (-e<, 1] ]
o 1 2 3 4 2 4 0 1 2

|
(7'| 9. [lageHnu ce HepaBeHKMTE:
LA |
a) x>-1; xe R; 6) x<2; xe R.
Oppeamn ro MHOXECTBOTO peLleHmnja Ha ceKoja o/, AafeHUTe HepaBeHKM.

MpeTcTaBm ro cekoe of Te MHOXECTBa Ha bpojHa npasa.

e Co koun 6poesun Tpeba Aa ce | (MpomeHnuBata x BO HepaBeHKaTa
AL 3ameHn x BO HepaBeHKaTta x>-1 Tpeba aa ce 3ameHu Co KOj 61no
x> -1, a co Kon BO HepaBeH—- peaneH 6poj, noronem oa -1, a BO
KaTa x <2, 3a ga ce gobvjart HepaBeHKaTa x <2, CO Koj 61no pea—
TOYHM OPOjHM HepaBeHCcTBa? neH 6poj WTO € noman oA 2, 3a Aa ce

\,EI,O6VIj8.T TOYHW 6POjHN HEPABEHCTBA.

Cornepa geka MHOXeCTBOTO pelleHunja Ha HepaBeHkaTa x > —1 ce COCTOM Of, CUTe peasiHu
6poeBn o —1 O +c<, aTOa € UHTEpPBanoT (=1, +o<).

Boo4u rm MHOXKecTBaTa pelleHvja Ha gageHnTe HepaBeHKM, Ha 6pojHa npasa.

R(x>-1) = (-1; +x) Rx<2) (—oc 2)

3-2-1012345 _5_4_3-2-1 o 1 EX

HepaBeHknte x > -1 1 x <2 umaaT TakaHapeyeHa peLueHa (hopma; 3a TaKBUTE HEPABEHKN
MHOXXECTBOTO peLLeHnja MoXKe Aa ce npo4yuTa BeAHal, AUPEKTHO.

Satomru!

HepaBeHkute: x >a, x<a n 0-x <a, Kage WTO a € AafeH pearneH 6poj ce 3anuLiaH BO
peweHa popma 1 ce BMKaaT OCHOBHU HepaBEHKM.
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10.  Pewwu ja HepaBeHkaTta O - x < -5.

o [anv nocTtou peaneH 6poj koj | [ Buaejku koj 6uno 6poj nomMHoXxxeH co 0 e 0,
A‘“‘L nomHoXeH co 0 gaesa npo- || a 0 He e nomasio of -5, HepaBeHkarta
n3sog noman og —-5? 0 - x < -5 Hewma peLueHue.

11.  Pewwu ja HepaBeHkata O - x<5.

Boou4u ru peweHuvjata Ha HepaBeHkata 0 - x < a:
R(O-x<ag,32a a<0)=@ n R(O-x<a, 3aa>0)=R.

12.  3anuwwm ro MHOXeCTBOTO pelleHuja Ha HepaBeHkaTa: x> -5; x<4; 0-x<-1; 0-x<3,
CO MOMOLL Ha UHTepBarl.

PelweHnjaTa Ha HepaBeHKUTE Of, BUAOT x>a Ce MHTepBanuTe [a; +o0), aHa HepaBeHKUTe
x<a cewuHTepBaruTe (—co; al.

13.  MpetcTasu ro co uHTepBan v Ha 6pojHa NpaBa MHOXECTBOTO PeLLEHW|a Ha HepaBEeHKaTa:

a) x<3; 6) x > -2.
. . R(x < 3) = (-o; 3]
Cornepaj kako ce pelwasa 3agada of 0BOj BUA,
& a) AKo x <3, Toraw x € (—oo; 3]. -5-4-3-2-1 0 1 2 3 45

R(x > =2) = [-2; +x)
& 6) AKO x > -2, Toraw x € [-2; +oo).
-5-4-3-2-1 0 12 3 45

14.  3anuwwm ro MHOXXECTBOTO pelleHmnja Ha HepaBeHKaTa x < —1 CO MOMOLL Ha UHTepBar.

Tpeba ga 3naew:

Ilposepu ce!

[a NpoBepuLLl KOW BPEAHOCTYU Ce peLleHunja
Ha AafieHa HEPABEHKA,; MpoBepn garmv R(2x -1 > x + 1) = {2, 3, 4}
[a yTBpAVLL Aanv ABE HepaBeHKM Ce eKB1— akoxe {0,1,2,3,4}.
BaSIEHTHM;

YTBpau ganv HepaeeHkata 3x—-1>x+1 e
A2 0bjacHNL Kora ABE HepaBeHKM Ce eKBI— eKBMBareHTHa Co HepaBeHKkaTa 4x — 1 > 3x,
BaneHTHW, akox e {0,1,2,3,4}=D.
[a ro NnpeTcTaBuLL CO MHTepBas 1 Ha 6pojHa
npaBa MHOXXECTBOTO pelleHnja Ha gageHa [NpeTcTaBu ro co MHTEpBan peLleHneTo Ha
HepaBeHKa. HepaBeHKaTa x < —-3.
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3agaqu

Bo mHoxectBoTO D = {-1, 0, 1, 2, 3} ce
OafeHN HepaBEeHKNTE:

6)2x +3>x + 3.

Oppeau ro MHOXKECTBOTO peLLeHmja Ha ce—
Koja o4, afeHUTe HepaBEeHKN.

a)3x+1>2x+1;

@ Oppeav Kou of cnefHvBe HepaBeHKM ce
€KBVBaNIeHTHN BO MHOXXECTBOTO
D={-2,-1,0,1,2}:

a)3x-2>2x-3;
6)2x—-1>x-2;

B) 2x + 5> x + 4.

MpeTcTasm ro co MHTEpBas MHOXXECTBOTO
pelleHnja Ha HepaBeHKarTa:

a)x>-2; 6)x<0; B)x<1; r)x=>-3.

70

Loiicertiu ce!

3a KOV ABE paBEHKU Ce BENW AeKa Ce EKBN—
BaJIEHTHU?

MpoBepun ganu HepaBEHKUTE:

3x-1>x+3n 2x-1>x+1
Ce eKBUBAIIEHTHN BO MHOXXECTBOTO
D={1,2, 3,4}

Kako rnacu Teopemata 1 3a eKBUBaNEHTHN
paBEeHKN?

-
A

—_e

Kako ke yTBpauww aanv gageHarta
HepaBeHKa € eKBMBasIeHTHa CO
pobueHata?

lNpeTcTaBn ro co MHTepsan u Ha 6pojHa
rnpaBa MHOXXECTBOTO peLleHuja Ha Hepa-—
BEHKUTE:

a)x>-3  6)x<2.

lNpeTcTaBn ro co MHTepsan u Ha 6pojHa
rnpaBa MHOXXECTBOTO peLleHuja Ha Hepa-—
BEHKUTE:

a)x<-2;  6)x=1.

Koja og cnegHuBe HepaBeHKU Hema pe-—

LweHune?

O6pasznoxun ro oAroBopoT.
a) x> 0; B) 0-x>-2;
6)0-x<-1; r)x<-5.

TEOPEMU 3A EKBUBAJIEHTHU HEPABEHKWU

' 1. Bo MHOXecTBOTO
1 D={-2,-1,0,1,2}
e JafeHa HepaBeHKaTa
3x—-2>2x-3.

oA

Oppeam ro MHOXXEeCTBOTO peLleHnja Ha fane—
HaTa HepaBeHKa.

[opaaj ro Ha aBeTe CTpaHu Ha HepaBeHkaTa
n3pasoTt x — 1 un nposepu ganun gobueHata
HepaBeHKa € eKBMBareHTHa co fajeHaTa.

Ke rv ogpeam MHoXecTBaTa pe—
LUeHW|a Ha JBEeTe HepaBEeHKM 1 Ke
rm cnopepam.

I ema 2. Auneapna pabenka,
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Cnopeam ro TBOETO peluaBate Co AafeHOTO.

BpegHocT [apeHa HepaBeHka To4HO [lobneHa HepaBeHKa To4Ho
3ax 3x-2>2x-3 HETO4YHO 3x—-2+x—-1>2x=-3 + x -1 | HETO4HO

2 3. (-2)-2>2.(-2)-3| L 3.(-2)-2-2-1>2-(-2)-3-2-1

-1 3-(-1)-2>2-(-1)-3 1 3-(-1)-2-1-1>2-(-1)-3-1-1 1
0 3:0-2>2-0-3 T 3:.0-2+0-1>2-0-3-0-1 T
1 3-1-2>2-1-3 T 3-1-2+1-1>2-1-3+1-1 T
2 3.2-2>2-2-3 T 3:2-2+2-1>2-2-3+2-1 T

Op Tabenata BoO4M Aeka:

RBx-2>2x-38)={0,1,2} u RBx-2+x-1>2x-3+x-1)={0,1, 2},
OOHOCHO CO 0oaBareTO Ha M3pa3oT x —1 Ha ABeTe CTpaHu Ha HepaBeHkaTta 3x —2 > 2x — 3
pobuBme HepaBeHka 3x -2 +x—-1>2x -3 +x -1, ekBMBaneHTHa co gageHara.

Toa Baxku ONwwITO 3a HepaBeHKMTe. Croped Toa MoXXeMe Aa ja UCKaXKeMe criejHaBa Teopema 3a
JAogaBare 6poj nnv u3pas Ha ABeTe CTpaHu oA HepaBeHKaTa.

Teopema 1

&= AKO KOH ABEeTe CTpaHu Ha HepaBeHkaTa f(x) > g (x) ce gogaae uct 6poj nnu paymoHaneH
n3pas h(x), Koj e onpedeneH 3a CeKoj x 04 LEPUHULMOHOTO MHOXECTBO, ce fobuBa
HepaBeHKa EKBMBAsIEHTHA Ha gajeHaTa, T.e.

fx)>glx) o fx)+hx)>g) + hx).

2. [lanu ce eKBMBANEHTHU CIEAHMBE [jBEe HEPABEHKM:
a)b5x+1>4x+3 Un 5x+1+3x>4x+ 3+ 3yx;
6)2x-5>x-2 M 2x-5+5x-1>x-2+5x-1;
B)3x—1T<x+2 ©n 3x-1-4dx<x+2-4x?
O6pas3noxm ro oaroBopoT.
5 | 3. HepaseHkaTa 4x - 1<3x+2 ceeau ja Ha HepaBeHKa BO pelueHa hopma.

o L

CTpaHM Ha HepaBeHKaTa 3a ,El.aja posepgeLu BeHKaTa Mo)xaM Aa ro go-
BO pelueHa chopma? fafam uspasor —3x + 1.

4 .iﬁ Koj n3pas moxeLu aa ro gogagel Ha asete Ha gBeTe cTpaHu Ha Hepa-—
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Crnopeau ro TBOETO peLleHne Co AafeHOTO.

& Cnopepg TeopemaTta 1 nmawme:

4x -1 <3x+2 & 4x-1-3x+1<3x+2-3x+1 & 4x-3x<2+1 & x<3.

Op 4x-1<3x+2 o 4rx-3x<2+1 MOXeEwW Aa BOOYUL AeKa: 4NeHOT 3x e npedpneH
Of oecHaTta Ha neara CTpaHa, HO CO CMPOTUBHUOT 3HaK, a 4ieHoT 1 e npedprieH o nesata Ha
JecHaTa CTpaHa, UCTO Taka CO CMPOTUBHMOT 3HaK.

Toa Baxu onwTo 3a HepaBeHkuTe. Cnopea T0a, MOXEME Aa ja UCKaXeMe criegHaBa
nocnegnya 1 op Teopemara 1:

&~  Cekoj 4rneH o HepaBeHKaTa MoXe [a ce npedpnv o4 egHaTta cTpaHa Ha gpyrarta, npu
LUTO HErOBMOT 3HAK Ce MeHyBa BO CMPOTUBHMOT.

Co npumeHa Ha TeopemaTta 1 MOXELL Aa BPLUMLL EKBUBANIEHTHM TpaHcopMaumm Ha HepaBEHKUTE,
CO WITO Ke v foBeAeL [0 NOeAHOCTaBHU HepaBEHKUN, EKBUBANEHTHM CO HMB. Booun ro Toa BO
crnepHaBsa 3ajava.

4. TpaHchopmmpaj ja BO HepaBeHka BO pelueHa hopma HepaseHkaTa 4x — 1> 3x + 2.

MpeTcTaBu ro peLleHneTo Ha HepaBeHKaTa co MHTepBar.

.o Mpumenn ja nocneguuyata 1 un Cnopep nocneguuata 1 Baxu:
bl ) TPyTMpa) v HenosHaTuTe Ha ne- | | 4x—1>8r+2 & dr-3r>2+ 1o
BaTa cTpaHa, a NosHaTUTe Ha ox>3 a Rdr—1>3r+2) =
AecHara. = (3’ +o<).

5. [lapgeHa e HepaseHkaTa 3x — 5 > x — 3. TpaHcdopmMnpaj ja HepaBeHKaTa BO pelueHa dopma.

MpeTcTaBu ro pelleHneTo Ha HepaBeHKaTa co UHTepBar.

6. Mposepn ganu HepaBeHkuTe 3x — 2 +4x <x+ 1 +4x 1 3x - 2 <x + 1, AeduHMPaHm Bo

“_i 2 Oppean v MHoxecTBaTa pelue— | (R(3x -2 + 4x <x + 1 + 4x) = {0, 1, 2};

MHOXecTBOTO D = {0, 1, 2, 3, 4} ce eKBMBaNEHTHW.

.
a
-

HWja Ha ABETE HEPaABEHKM M NPO— RBx-2<x+1)={0,1, 2},
Bepu fann tne ce e4HaKBMU. na AageHuTe HEPaABEHKN CE EKBU—
BaneHTHW.

BoouyBall geka Ha ABeTe CTpaHu Ha NpBaTa HepaBeHKa nMa uct 4neH 4x. Co nsoctaBare Ha
4x of ABETE CTpaHu e gobreHa HepaBeHkaTta 3x — 2 <x + 1, eKBMBalIEHTHA Ha NpBara.

O6pa3noxumn Kako Ke ja npuMeHuw TeopemaTta 1 3a ga nokaxkew Aeka YneHoT 4x KOj ce Haora
Ha ABETe CTpPaHW Ha HepaBeHKaTa MOXeLW [a ro M3ocTaBuW U Aa [o6uell eKBUBasieHTHA
HepaBeHKa Ha fageHara.

99 I ema 2. Auneapna pabenka, auneapna wnepabenka u
auneapna Ppynkuuja



Toa Bakm onwTo 3a HepaBeHknTe. Cnopea Toa MOXXEME fa UCKaXKeMe yLWTe efHa rnocsegmya
of Teopemarta 1:

&~  AKO Ha pasfiM4HM CTPaHW Ha HepaBeHKaTa Ma ejHaKBU YIeHOBW, Torall The MoxXaT Aa
ce usocrtaBar.

7. Tpancchopmmpaj ja BO pelueHa hopma HepaBeHkata 4x — 2 — 5x < 3x — 1 — 5x.

@ 8. [ageHae HepaBeHkaTa 3x—-1>2rx+1 co D={1,2, 3,4, 5}.
¥ L\
MoMHOXM rn ABeTe CTpaHu Ha HepaBeHKaTa Cco 2.
MpoBepu Aanun nobueHaTa HepaBeHKa € eKBMBAareHTHa Cco gajeHara.
Boouu ro Bo Tabenaea peleHneTo Ha 3aga4vaTa.

BpeaHocCT Ha x y 5 3 4 5
HepaseHka
2>3 5>5 8>7 11>9 | 14> 11
3x—-1>2x+1 1 1 0 T T
4>6 |10>10|16>14 | 22>18 | 28> 22
6x—2>4x+2 1 1 T T .

Op Tabenata moxew ga sooymw geka R(Bx—-1>2x+1)={3,4,5} n R(6x -2>4x +2) =
={3,4,5}, Te. Ix-1>2x+1 © 6x—-2>4x+2.

Toa BaXKu ONWTO 3a HEPABEHKMTE, camMO akKo OpPOjOT CO KOj ce MHOXaT ABETE CTpaHu Ha
HepaBeHkaTa e no3umtmeeH. Cnopen Toa, MOXeMe [a ja UCKaxeme crefHaBa Teopema 3a
MHOXXeHe Ha HepaBeHKa CO No3nTuBeH 6poy:

Teopema 2

& AKO OBETe CTpaHu Ha egHa HepaBeHKa f(x) > g(x) ce mMOMHOXaT co efeH uUcT 6poj a > 0,
Toraw ce fobvBa HepaBeHKa eKBMBasIeHTHa CO fajeHara, T.e.

fx)>glx) © a-f(x)>a-gx) 3a a>0.
9. 06pa3noxu 30LTO CreJHNBE HEPABEHKMN CE eKBUBANEHTHM: 3x —2<2x—3 U 9x -6 < 6x - 9.

10.  [lageHa e HepaBeHkaTa 4x — 8 < 12 — 8x, Ha Koja Ce N3BPLIEHN CMEeAHUBE EKBUBANEHTHM
TpaHcdopmayumn:

1 1 1 1
4x.——8-—<12-——8x-— - — Dyt
2 2 2 2 & x—-2<3-2x;

4y :4-8:4<12:4-8x:4 & x-2<3-2x.
O6pasnoxun Kou TpaHcopmaumm ce HanpaseHn Ha HepaBeHkaTa 4x — 8 < 12 — 8.

Cnopegwn rv nobueHnTe HepaBeHku. LLITo 3abenexysaiu?
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1
Boouu geka: ako gBeTe CcTpaHn Ha HepaBeHkaTa 4x — 8 < 12 — 8x ce MOMHOXaT CO E Toraw

€ U3BpLLEeHa ncTaTta TpaHchopmaymja Kako ABeTe CTpaHW Ha Taa HepaBeHKa fa ce noAesieHu
co 4. Moxe fa ce uckaxke cnegHasa nocneguuya 1 og teopemara 2:

&~ AKO fBeTe CTpaHu Ha efHa HepaBeHKa VMaaT 3aefHVUYKN MO3UTUBEH MHOXWUTES, CO
Hero Moxart Ja ce nogenar ABeTe CTpaHu Ha HepaBeHKaTa, Mpu LWTO ce AobvBa HoBa
HepaBeHKa eKBMBasieHTHa Ha JajeHaTa.

11. [apeHa e HepaBeHkaTa 10x — 25 < 5x + 15. TpaHcopMupaj ja oBaa HepaBeHKa BO
noeaHOCTaBHa Co NpMMeHa Ha nocneguuyarta 1.

3 1 5 1 . .
12.  [apeHa e HepaBeHkaTa ZX+_>_X_Z . Co Koj 6p0oj MOXKeLl Aa rm NoOMHOXWLL ABEeTe

2 8
CTpaHu Ha HepaBeHkaTa, 3a Aa gobuell HepaBeHka 6e3 MeHnTenn?

Criopeau ro TBOETO peluaBare CO AaAeHOTO.

& H3C(4, 2, 8) = 8; 8-%x+8-%>8-%x—8-% < 6Xx+4>5x—-2.

, 3 1 5 1
TpaHchopmayujaTa Ha HepaBeHkaTa ZX—I—E>§X—Z € M3BpLLUEHa Bp3 OCHOBAa Ha

Teopemarta 2. Booun fjeka Moxe aa ce uckaxe cnejHata nocnegvua og T,

&~ HepaBeHKa CO APO6HN HYMEPUYKIN KOEMULIMEHTN MOXE Aa ce TpaHCHOopMmMpa BO eKBU—

@ BasNleHTHa HepaBeHKa CO Uenu HyMepudku KoeduuMeHTU, ako ABeTe CTpaHu Ha

HepaBeHKaTa Ce MOMHOXAaT CO MO3UTUBEH 3aeHUYKN COAp>XaTesl Ha UMEeHUTenuTe
(0BMYHO CO HUBHWMOT HajMasl 3aefHUYKM cogp kaTen).

13. TpaHchopMupaj ja BO HeEpaBEHKA CO LI HYMEPUYKM KOePULMNEHTN HepaBeHKaTa
1,15 .1
3 2 6 2°

14. [lapgenu ce TounuTe 6pojHK HepaBeHcTBa: 7>4, -5<-3 u 1> -4,

NMoMHOXXW M ABeTe CTpaHW Ha CeKoe oA AafeHNTe HepaBeHCTBa co —2.
MpoBepu ganu pobrueHnTe 6pOjHN HEpaBEHCTBA ce TOYHW. LLITo Boo4yBaww?

CI'IOpG,CI,I/I ro0 TBOETO pewaBake CO AaneHOoTOo.

&= 7 > 4 2.7 >-2-4, -14 > -8 <&) HEeTO4YHO 6POjHO HEPABEHCTBO.
-5<-3, -2-(-5)<-2-(-3), 10<6 <&) HEeTO4YHO 6POjHO HEPABEHCTBO.
1> -4, -2-1>-2-(-4), -2>8 <&) HEeTOYHO 6POjHO HEPABEHCTBO.
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3a pa ce gobue ToOHHO 6POjHO HEPABEHCTBO, MOTPEOHO € Aa Ce NPOMEHW 3HAKOT Ha HepaBeH—
CTBOTO, T.e. —14 > -8 pace 3ameHnco-14<-8, 10<6 pgacesamenHnco 10>6 n -2>8 pa
Ce 3aMeHn co -2 < 8.

Toa Baxku 3a Kou 6uno peanHu 6poesun a, b u c.

AKO a>b un c¢<0, Toraw a-c<b-c, aako a<b wn c¢<0, Toraw a-c>b-c.

Boouun ro okasoT Ha TBpAEHETO.
OapeHoe: a>bh wn c¢<O.

Tpeba pa ce pokaxe: a-c<b-c.
& a-c—b-c=(a-b)-¢c; 6upgejkmu c¢<0 un a-»b>0 (3awTo a>b), cnegysa geka
npon3BodoT (a—-b)-c eHeratmeeH, T.e. a-c—-b-c<0,na a-c<b-c.

3a 3HauuTe BO HepaBeHcTBata 3 <5 1 2> -1 BenMme geka nmaaT CPOTUBHU HACOKMU.

Cnopepn TOa, 3a HEpPABEHKUTE MOXEME [a ja UCKaXXeMEe crnefHaBa Teopema 3a MHOXEHE
HepaBeHKa Co HeraTuseH 6poy:

Teopema 3
@& AKO [ABEeTe CTpaHu Ha ejHa HepaBeHKa  f(x) > g(x) Ce MOMHOXaT Unu nogenaTt co eAeH

UCT HeraTuBeH 6poj ¢ M NpUTOa ce MPOMEHN 3HAKOT Ha HepaBeHKaTa BO CMPOTUBEH, Ke ce
fo6ue HepaBeHKa eKBMBaNEeHTHa Co aafeHarta, T.e. 3a ¢ < 0:

fx)>elx) & ¢ flx)<c-gh).

15. TpaHcgopmmpaj ja BO pelleHa hopma HepaBeHkaTa 2x — 7 > 5x — 1.

4 -': Mpvmern rv nocneauuata 1 of 2x-7>bx-12x-5x>-1+7
Aﬂ_ Teopemarta 1, nocneguuata 1 o o -3x>6 -x>2ox<-2,T.e.

Teopemara 2 n Teopemara 3. R(2x =7 > 5x = 1) = (=, = 2).

Tpeba ga 3naeuu:

Ilposepu ce!
[a M UCKaXeLl TeopemMuTe U HUBHUTE No—
creAvum 3a eKBUBANIEHTHY HepaBeHKU; O6pa3noxu 30LLUTO Ce eKBMBANEHTHN Hepa—
4@ r'vi NIPUMEHULL TEOPEeMUTE 1 NOCNeANLMTE BEHKUTE:
3a eKBMBaNEHTHW JIMHEapHN HepaBeHKN BO 2x-5<x-3nM 2x-5-x<x-3-x
3agaqw. 2 1
A SH-1< SX2 M 4r-6<Br+12

-5x+3<-3x-1u1 5x-3>3x+ 1.
3agauu

CnepHvBe HepaBeHKM CBeau M Ha Hepa— @ Bo HepaBeHkaTta 2x -3 - 5x <x -1 - 5x
BEHKM BO peLueHa hopma. N30CTaBu ABa YfeHa Taka WTo Aa gobveLl

HepaBeHKa eKBMBASIeHTHa Ha AajeHara.
a)3x—-1<2x+1; 6)4x -3 >3x-1.
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CnepHaBa HepaBeHKa TpaHcopMupaj ja
BO €KBMBasieHTHa HepaBeHKa 6e3 MMEeHN—

Tenu:
a) —X+1<i+1; 6) 3XJF2>—X_1—1.
2 4 6 3

X X ,
HepaBeHkaTa > -1< 3 + 1, cBeau ja Ha

HepaBeHKa BO pelueHa dopma.

77

CO EAHA HEMO3HATA

[owmcettu ce!
Oppeaun Kov of CriefHMBE HepPaBeHKN ce
NMHeapHV HepaBeHKW Co eHa HernosHara:
3x—-1<2x+3;
X+2y<3-x.

X2 + 6 > 4x;
x+5>3x-1;

TpaHcdopmmpaj ja BO pelleHa oopma He—
paBeHkaTa 5x -3 > 3x + 1.

Crnopeau ro TBOETO peLleHne Co AafeHOTO.

4x -3>2x+1 & 4x-2x>1+3
2x> 4

&
4x-2x>1+383 &
2x>4 & x>2
R(4x = 3> 2x + 1) = R(x > 2) = (2; +<<).

2. Pewm rv cnegHnBe HEPaBEHKM:

HepaBeHku ce n: f(x) < g(x);

f(x) 2 glx);

a)x—4>8-3x;

HepaBeHkata 3x — 5 < 4x — 3 TpaHchop-—
MUPaj ja BO HEpaBeHKa BO peLleHa hopma.

MpeTcTaBu ro peLleHMeTo Ha HepaBeH—
KaTa co uHTepBarn.

O6pasnoxmu rm cnegHMBe eKBMBaNeHUNn:

a) 5x+1>2x-83<5x-1<-2x+3;
6) 4x-2<3x+1-4x+2>-8x-1.

PEWWABAHKE HA IMHEAPHU HEPABEHKHA

A 1. Pewujanepaserkata 4x—3>2x+1.
MpeTcTaBy ro PeLeHneTo co MHTep—

BaJi Ha 6pojHa npaega.

A Kako Ke ja goBefell gajeHata
AL HepaBeHKa BO peLueHa dopma?

Ke rv npumeram nocneguuata 1 og
Teopemarta 1 n nocnegnuyata 1 og
Teopemara 2.

=2 (cnopea I, 04 T,)
=5, (CBegyBare Ha ABETe CTPaHN Ha HepaBeHKaTa)

=& (genetbe Ha HepaseHkarta crnopeg I, oa T,)

R(x > 2)

1012345

6)3x-5<-x+38.

3. [lageHo e pelaBarbeTo Ha HepaBeHkaTa 3(2x — 1) < —(9 — 8x). O6jacHu ja cekoja ekBmBa—
NeHTHa TpaHcdopmMaumja NnpuMeHeTa BO TEKOT Ha peLLaBaHeTo.

32x-1)<-9-8) & 6x-3<-9+48x & 6x-8<-9+3 &
& x2G; R@B(2x - 1) £=(9 - 8x)) = R(x 2 3) = [3, +).

[ss]

-2x<-6 & -x<-3
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4. Pewn ja HepaBeHKkaTa 2x — (3 —x) = 5x - 1.

5. Pewn ja HepaseHkaTa x-1 1 _x+1
2 6
frad Kako Ke ce ocno6oauil og ume—
A‘“‘L HATeNUTe BO gajeHarta Hepa—

BeHKa?

Cropeam ro TBOETO peLleHne Co AafeHOTO.

2x—1_£<x+1
ET 3 27 6

& 3x<b & x<2.

2x—1 1 x+1
__<_
3 2 6

R(

6. Pewm ja HepaseHnkaTa x-1 1. 2x=3
3 6 4

Tpeba ga 3naeuu:

[la peluasall TMHeapH HepaBeHKM Co eaHa
HernosHara;

[a npoBepul Aanv AafeH HTepBarn e pe—
LUeHMe Ha AafieHa HepaBeHKa,;

[a cocTaBuLL HepaBeHKa 3a JajeHa 3agaqa
onuwaHa co 36oposu.

3agaqu

@ Pewm rv cnefHBE HEPaBEeHKM:
a)bx-2>3x+4; 6)2x-7<b5x+2.

@ Pewwn rmn cnegHmBe HepaBeHKW:
a)2x-3(x-1)<—-(5-x);
6) 3x — 2(x + 3) > -3(4 - x);

@ MpoBepn ganu MHTepBanoT (-3; +«<) e
5x+4 x—-4
<
4 2

pelwleHne Ha HepaBeHKaTa.

Auneaprnu

22x-1)-3-1<x+1 &

[lBeTe cTpaHu Ha HepaBeHKaTa Ke
rm nomHoxam co H3C(3,2,6)=6.

4x -2 -3 <x+1 & 4x-x<1+2+3

)= R(x < 2) =(-c; 2), T.e. x € (—c; 2).

Ilposepu ce!

Pewmw ja cnegHaBa HepaBeHKa:
2(x — 3) £ —(9 - 5x).

3a KoM BpegHOCTM Ha x u3pas3oT 2x —4 e
NO3NTUBEH?

Pewnw ja HepaBeHkaTa:
3x-1 2x+1< 3x—1
2 3 6
Peww rm cnegHuBe HepaBeHKU:

3x—5_2x+1
2 3

a) <0;

X+1
6 1< -
) 3 2

@ Oppeaw 3a KoM Bpe4HOCTU HA x U3pasoT
9—x_x+3
2 4

[lonxuHaTa Ha efeH npaBoarosiHuK e 3a
3 cm noronema of wupuHaTa. Konkasa

Tpeba ga 6uae fosiKuUHaATa Ha npa-
BOAroSIHMKOT 3a ga buae nepumeTapoT
noman og 54 cm?

2.

nmMa nosnTmBHa BpeOHOCT.
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CUCTEM JIMHEAPHU HEPABEHKW CO EAHA
HEMO3HATA

7 2| PEWLABAHE CUCTEM JINMHEAPHU HEPABEHKWU
CO EAHA HEMO3HATA

[owmceriu ce! A | 1. [Napenv ce HepaBeHkuTE:
. . ¥ L
Cekoja Bpe4HOCT Ha Hernos3HaTaTa 3a Koja 3x+1>2x-1 1 4x-1<3x+2.
HepaBeHKaTa npemMmHyBa BO TOHHO 6p0jH0 Pewwu rm [afleHNTe HepaBeHKM.
HEepaBEHCTBO Ce BUKA peLUeHne Ha Hepa-

[MpeTcTaBsm ro MHOXXECTBOTO peLleHuja
BeHKara. :

Ha ceKoja o[} HepaBeHKUTE CO UHTep—
MpoBepu fanu x = 3 € pelleHne Ha Hepa-— Bas 1 Ha UCTa 6pOjHa Npasa.
BeHkaTta 3x — 1 >2x - 3.
CwuTe pelueHnja Ha egHa HepaBeHKa obpa—
3yBaaT MHOXXECTBO LUTO Ce BUKa MHOXXEC-
TBO peLUeHuja Ha Taa HepaBeHKa.

OAapeay ro MHOXXECTBOTO peLueHuja Ha He— { i‘Li Kako ke yTBpan fanv fapenure

YTBpAn fann fafeHuTe HepaBeHKU
nMaaTt 3ae[HUYKU peLueHuja.

N

paBeHkaTa 5x — 2 < 3x + 4 HepaBeHKN nmMaaTt 3aefHUYKU

pelweHuja? )

[ageHnTe HepaBeHKN Ke rM goeBedam A0 pelleHa dhopma, NoToa pelleHujaTa Ke m )

npeTcTaBam CO MHTepBas 1 Ha ucTa 6pojHa Npaea, of, Kaje LTo Ke ro cornegam npe—
CEKOT Ha HMBHWUTE MHOXECTBA peLeHuja.

J

Criopev ro TBOETO peLieHne Co AaAeHOTO.

it 3x+1>2x-1 dx-1<3x+2
< Ix-2x>-1-1 < 4x-3x<2+1
S x> -2 < x<3
RB@x+1>2x-1) =(-2; +<) R(4x — 1 < 3x + 2) = (- 3)
RB3x+1>2x-1)
R(4x -1 <3x +2)f >
~

4 3 -2 -1 0 1 2 3 4

b

[R(Bx +1>2x - 1) " R(4x - 1 < 3x + 2)|

Op 6pojHaTa NpaBa MOXELU Aa BOOYUL AeKka 6poeBuTe WTO npunaraaTt Ha uHTepsanoT (-2, 3)
Ce pelleHnja n Ha egHaTa 1 Ha gpyrata HepaBeHKa. 3a fafileHNTe [Be HepaBeHKM BenMMme gexka
obpasyBaaT cucTeM 04 A4Be NIMHeapHN HepaBeHKn Co eHa Herno3Hara.
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3atiomHu!

3a ABe Unn NoBEKE NHeapH HEpPaBEHKM CO e4HAa UCTa HEMO3HAaTa, 3a Kou ce 6apaaT 3aefHNYKN
peleHuja, ce Benu geka obpasysaat CUCTEM JIMHEApPHU HEpaBEeHKM CO eiHa Heno3HarTa.

Cekoj ccTeM of, ABE NMMHeapHU HepaBeHKM CO efjHa HernosHaTa MoXe Ja ce CBeAe BO HopMareH
BWA, KaKo Ha npumMep:

ax>b
(a, b, a,, b, € R).

ax>Dhb

3X—1<2x+3

5x—3>2x+9.

[loBean ro nageHnoT CUCTEM BO HOPMalieH BUA.

Oppegn rv 3aegHUYKUTE PELLeHrja Ha HEPaABEHKNTE 04 CUCTEMOT Ha 6pojHa npasa.

2. [ageH e cMCTEMOT HepaBeHKM <l

CwuTe BpeaHOCTM Ha Heno3HaTaTa x LUTO Ce 3aeAHNYKUN peLleHnja Ha HepaBeHKUTE 04 CUCTEMOT,
OAHOCHO NMPEeceKoT 04 MHOXecTBaTa pelleHuja Ha HepaBEeHKUTE O CUCTEMOT, Ce BuKa
MHOXXECTBO pelleHuja Ha CUCTEMOT HepaBeHKM 1 ce o3HadyBa co R, T.e.

R.= R(ax > b) N R(ax > b,).

3anuwu ro co MHTepBas MHOXECTBOTO pelleHunja Ha 4afEeHNOT CUCTEM.

[lBa cuctema gedmHMpaHn BO UCTO MHOXXECTBO CE €KBUBAJIEHTHU akKo MmaaTt efHaKBWu
MHO>XECTBa peLleHuja.

D 3. J[lageH e cUCTeMOT NIMHEeapHU HepaBeHKM
¥ L

ax>b .
N HepaBeHKaTa a,x > b, KOjaLITO

X>b,
€ eKBUBaJIeHTHa CO ax > b.

a,x>b,
ax>Db.

ax>b

,U,OKa)KVI AeKa CUCTeEMOT HepaBEeHKU {aix - bl € eKB/MBaJiIieHTeH CO CUCTEMOT {

Boouu rv noctankute npu 4oKaxyBaHeTo.

>b

ax
(@D PeweHne Ha cMCTEMOT HEPABEHKM {a1x> b, e R =R(ax > b) " R(ax > b,).

(@ Of ax>b < ayx>b, cnegyBa R(ax > b) = R(ax > b,).

a,x>b,
i PeweHwne Ha cuctemoT e R =R(ayx>b) N R(ax>b,).
a,x>by
@ Oa R(ax > b) = R(a,x > b,) cneaysa geka R(a,x > b,) N R(ax > b,) = R(ax > b) N R(a,x > b,),
Te ax>b - ax>h,
ax>b ax>h,.
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Co Toa gokaaBMe [eKa Baxu criegHasa:

Teopema 1

&= AKO BO fJajfieH CMCTEM HepaBeHKM Ce 3aMeHu Koja b1no HepaBeHKa Co HepaBeHKa eKBU—
BasieHTHa Ha Hea, ce AobuBa CUCTEM HEPABEHKU EKBUBANEHTEH Ha OAAEHNOT.

x+2_3<0
4. Pewn ro ccTeMOT HepaBEHKM
X_+1<1_L PelieHneTo Ha cMCTeMOT NpeTcTaBm ro
2 CO MHTepBan n Ha 6pojHa npaea.
o Bo kakoB Bug Tpeba ga ru [MpBO, HEPABEHKUTE O CUCTEMOT KE '
Ai AoBejelW HepaBeHKUTe 0f TpaHcopmupam BO pelueHa chopma, a
CUCTEMOT U KaKo Ke ro ogpe— noToa Ke ro ogpegam npecekoT of
AW HEroBOTO peLueHne? MHOXXKeCTBaTa pelleHnja Ha ABETE He—
paBeHKMW.

Criopeay ro TBOETO pelleHne Co AafeHOTO.

X+ 2

—3<0 X+2—-9<0 X<—2+49 Xx<7 X<7
& X+1<1_l X+1<4—2x X+2x<4-1 @ 3x<3 < x<1l-
4
R, = (=o<; 7) N (=oc; 1) = (=05 1)
< R()C<1) \ R(x<7)
ST 1,
-2 -1 0 1 2 3 4 5 6 7

b

R,=R(x<7) nR(x < 1) =(—; 1)

S

2x+1 x—1
—1> PeweHneTo Ha cnuctemoT npeT-—

5. Pewwu ro cuctemot HepaBeHKU 6 CTaBu ro co nHTepBasn n Ha 6pOjHa
Sx—-1 . ,.X npasa.
4 2
f ':‘*' Kora cuctem og gBe NMHeapHU CucTteMOT Ke HeEMa peLleHne ako
A’i‘ HepaBeHKMN CO egHa Henos3HaTa NnpecekKoT 04 MHOXXecTBaTa peLle—
MOXXe [a HeMa pelleHue? HWja Ha ABETE HEPABEHKM € NPas3HOo
MHO>XeCTBO.
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Cropeav ro TBOETO peluaBare o AafeHOTO.

2x+1_l>x—1
3 6 ®4x+2—6>x—1®4x—x>—1—2+6 3x>3 ®x>1
ol 3x-1 4 .X 3x—1+4<2x 3x—2x<1-4 Xx<—3 X<—3-
4 2
Rix>1) = (1; +0),  R(x < =3) = (=o0; =3); R, =R(x>1) nR(x < -3) = .
R(x < -3) Rx>1)
«— >
5 4 -3 -2 -1 0 1 2 3 4 5

3atiomHu!

AKO MpeceKkoT Ha MHOXEeCTBaTa pelleHunja Ha ABeTe HepaBeHKN e Npas3HO MHOXECTBO, Torall
ce Benu AeKka CUCTEMOT Hema pelueHue UM CUCTEMOT € NMPOTUBPEYEH.

Xx—1 x-5
—<

6. Pewwu ro cuctemoT HepaBeHKM: 2 4
2x—1 - X+2

2 3

Tpeba ga 3naeu:

[a peLunLl CUCTEM NINHeapHN HepaBEeHKM CO efHa HernosHaTa,
[a ro npeTcTaBull MHOXECTBOTO pelleHuja Ha CUCTeM NHeapHU HepaBeHKU CO efHa

HenosHaTa Ha 6pojHa npasa 1 co UHTepBarn.

Ilposepu ce!

X+ 2
T2 120
Pelun ro cMcTeMOT NIMHeapHU HepaBeHKM Co efHa HernosHara: L
X X
XX
2 4
ax>Db
ako R(ax > b) = (—o<, -1)

LLITo e pelieHme Ha CUCTEMOT JIMHEAPHW HEPABEHKM: {aix b,

M Rax>b,)= (0, +o)?
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3agaqu

@ Pewwu ro cuctemor: @ Pelln o cUCTEMOT:
a 6 —3x>—-2x 6) 3Xx—2>2x-5 3xX—2 >2 X+3 —2x
9+ 6x > 3X; 2+ X>2x+3. 29%x_5 _1<3 x—1
@ Peww ro cuctemor: 6 5— x—2 >2x— 14X
2x—-1>-5-x.
X 2
— o <X+7
2 3
a)|2x+3 —1> X_Z; Pewwn ro cuctemor:
4 3
a) X+2%2-3>x x+2
Xx=2 x+1_1 «x [2x x+1 —x 2x-1 < 4;
3 2 6 2
6) 1_1>X_2 X—1%4+ x—22>2x-3%-1
2 6 3 )11 x=1_2x-1 x-9
2 3 3 6
73| NUHEAPHA ®YHKLUJA
[oucetuu ce! oA 1. BoepeH can wro cobupa 35 ( uma 5
L ( Boga. EgHa ueBka ro nonHu cagoT
MpaBaTa 1 obpaTHaTa NPONOPLMNOHANHOCT co 3 ( BOAA BO MUHYTA
ce yHKuMK. Tre 06MYHO ce 3ahaBaart co Koy nuTpn Boga Ke v;lvm 80 cagor
OpPMYJIN.
® .p v no: 1 MUHyTa; 2 MUHYTKU; 2,5 MUHYTWY;
Koja nponopuyrMoHanHOCT € UckaxkaHa co 5 MUHYTI; 10 MUHYTU?
= 2x? ’ '
thopmynara y = 2 Konky nuTpu BoAa (v) Ke uma Bo cafoT
Koja nponopuynoHanHOCT € nckaxkaHa co Mo U3MUHATK (x) MUHYTU?

HanpaBsu Tabena co gageHuTte noga-

1
0 ata =—72
topmynar X Touu.

{ :: Kako ke npecmeTall KoKy BoAa 3ax=1 MuHyTa, y=3-1+5=8{; !
Aﬂ_ Ke uma Bo cafoT 3a x =1 MuHyTa, 3ax=2 MUHYTN, y=3-2+5=11 L.

a Kako 3ax =2 MUHYTU?
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Booun geka no x MyHyTM BO cagoT Ke uma 3x + 5 nuTtpmn Boga, T.e. y = 3x + 5.

Cornepaj geka npouecoT Ha NOJHEHE Ha Caf0T CO BOAA MOXE Aa ce OnuvLle Kako pyHkuuja f
AagneHa co gopmynara f(x) = 3x + 5.

Cnopepn hopmynata Moxe ga coctaBvw Tabena un 3a gpyrv BpeAHOCTU Ha x (Bpeme), NoKpaj
haneHuTe.

¥ 1 [15] 2 (25 35 9|10 Mo KoMKy MUHYTU cagoT Ke ce
HanoJsiHu co Boga?

flx)=3x+5| 8 [956] 11 |[125[ 14 | 20 | 32 | 35

Boouun geka, cnopea npypogata Ha NnpobnemoT, BpeEMETO x MOXe ga ce meHyea og 0 go 10
MUHYTH.

AKO ja pasrnegaiws camo opmynaTta flx) = 3x + 5, Toraw x MoOXxe ga éuge Koj 6uno peaneH
6poj.
Ha cekoj peaneH 6poj x ce npuapy>xyBa ogpefeH 6poj y, TakoB WTO y = f(x).

Co dopmynata f(x) = 3x + 5 e gageHa (pyHkumjata f BO MHOXeCTBOTO R 1 npeTtcTaByBa
npumep 3a NiMHeapHa ¢yHKLUuja.

Boouu u 3atiomnu!

dyHKUmjaTa f WTO e 3agageHa co opmynata flx) = kx + n, Kage WTo k£ N n Cce Kou 6uno
JajeHn peanHmn 6poesu, ce BUKa NIMHeapHa yHKUMja.

BpojoT k ce BMKa KoethuUMEHT npes aprymeHToT x, a n cnoboaeH YneH.

AKO NuHeapHaTa oyHKUMja e 3agajeHa co hopMyia U ako HULITO HE € peYeHo 3a AOMEHOT,
Toraw Ke cMetame geka AOMeH Ha Taa dyHkumja e R.

2. 3anuww ja nMHeapHaTa yHKLUM|a BO Koja:
aA)k=3 n n=5; B)k=-2 n n=-1;
6)k=2 n n=-3; Nk=5wn n=0.

iy KakoB 06nunk nma yHkumjata Bo Ako k=5 n n=0, Toraw yHK—
AL Kojak=5 n n=0o043aga4ara 2? umjata gobusa obnnK f{x) = 5x.
KakBa nponopumvoHanHocT npeT— Toa e npaBa NponopLMoHanHocT.

ctaByBa pyHKumjaTa?

3. 3anuww ja nMHeapHaTa doyHKUMja BO Koja:
KoeuUUMEHTOT Npes aprymeHToT € 4, a crno60gHNOT YneH 2;

KOe(UUMEHTOT Npes apryMmeHToT € -3, a cnobogHuoT YneH 1;
Koe(UUMEHTOT Npen aprymMeHToT € —2, a cnobogHmoT yneH 0.
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it
@ 4. [apena e nuHeapHaTa dyHKUmja f(x) = x — 2. Ogpeaw:

f(=2); 7 (0); 7 2).
{ 5 3a Koja BpeHOCT Ha apryMeHToT 3a x=2 ce gobusa flx)=2 - 2,
A'L x, BpeaHocTa f(x) Ha dhyHKLUmWjaTa Te fix)=0,3a x=2. =
e Hyna?
3aommu!

BpegHocTa Ha apryMeHTOT x 3a Koja BpeAHOoCcTa Ha oyHKUuMjaTa y € Hyna, ce BMKa Hyna Ha
dyHKymjaTa.

5. Mposepwn ganu 6pojoT -3 e Hyna Ha dyHKumjaTa flx) = x + 3.
6. Oppeau ja HynaTa Ha dyHKUMjaTa: a) y = =3x + 6; 6)y=2x-1.

Boouu geka, BO gageHuTe hyHKUMmM, HaMecTo f{x) cTom y. Baka Ke ru 3anuwysame nMHeapHuTe
QYHKLUN 1 HaTamy.

-': {KaKo Ke ro ogpeavuw x BO beHK—j 3apae y=0, Tpeba kx+n=0.0T-

A‘“’L uMjata y=kx+n 3apgae y=0?

Cnopeawn ro TBOETO peweHre 3a oyHKuujaTa a).

TyKa kx = -n, a x:—%,3a k#0.

& a) BpepgHocTa Ha pyHKumjaTa y=-3x+ 6 e Hynaako: -3x+6=0; -3x=-6; 3x=6;x=2,
T.e. 6p0joT 2 € Hyna Ha byHKunjata y = —=3x + 6.

7. Opgpepau ja Hynata Ha cekoja of, pyHKLMUTE:

a)y=x-5; 6) y =5x - 3; B) y = —=3x; r) :EX—Z.
Tpeba ga 3naeu: Ilposepu ce!
[a fecuvHupall nuHeapHa hyHKLM|a; Koja oz cnepgHuBe dbyHKLMM € niHeapHa
dyHKumja?
[a nocoun koepmumeHT 1 cnoboaeH YneH 6
Ha NHeapHa byHKLWja; a) y = 6x; 6) =—i By=2*-1

_ Ny=-2x+1;0)y=x+3.
Aa ogpeauw Hyna Ha nuHeapHa yHKuuja.

Oppegu ja HynaTa Ha byHKumjaTa
y=-2x-6.
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3agaqu

@ Oppean Koja oa cnegHuBe (PyHKUMK € Oppeam ja HynaTta Ha oyHKuujaTa:

nuHeapHa:
1 1
12 a) y=3x - 6; 6) =-X——;
a) =—; 6) y=x2-1; B)y=3x )y =3 ) =%,
1 B) y = 2x — 5; ry=_2x.
Ny=-2x+3; A :EX+2'

@ 3anuvwu ja nuHeapHaTta yHKUmja BO Koja: @ Hyna Ha thyHKUMjaTa y = kx+7 € x=2, a

a)k=-2, n=3; 6) k=-1, n=2; n = =3. Ogpean ro KoehnuneHToT npes
1 1 apryMeHToT.

B) k=-2, n=0; Nk==, n==—.
2 4

Oppean ro koenUMeHTOT npen apry- 3a yHKUMjaTa y = kx + n, x = =2 € Hyna

MEHTOT 1 CII060AHMOT YNeH BO (PyHKLMHTE: Ha byHKUmjaTa, a cnobogHMOT YneH e 3a 3
a) y=2x-3; 6) y = 2x; norofiem of kKoeduUMEHTOT npen apry—
1 1 mMeHTOT. Ogpegn ™ k n n.
=——X+3; =——X.
B) 3 +3; r) >

74| TPA®NYKO MPETCTABYBAHWE HA JIMHEAPHA ®YHKLUWUJA

[ouicetu ce! A 1. Hus Toukute O 1 A Ha LPTEXOT e
A noBreyeHa npasa.
Ha upTexoT e gageH npaBoarosieH Koop—
anHaTeH cuctem Oxy. [Nokaxkn geka Taa npaea e rpauk Ha
v A doyHKUMjaTa y = 2x.
3
2 MpoBepu aanu
4 Ce
(1) N Y : Toukute O(0, 0)
0 > ° $Bx,, 1) nA(1, 2) My npu-
==l ) 2w A s 4 = nafaat Ha rpa-
o 3 : OUKOT Ha OyHK—
_3 214 A uunjaTa y = 2x.
IRVAINVEE
Kako ce BMKa ockaTta x, a Kako ockata y? oy M N > Mokaxu peka
2-1/]101 2 3 4 « ToukaTa (2, 4) my
Kako ce Buka Toukara O? -1 npunafa Ha rpa—
Oppeaun rim KoopauHaTmuTe Ha Todkarta A. -2 PUKOT Ha PYHK—
Konky npasu MMHyBaaT HU3 [iBE€ TOYKU? yvjata y = 2x.
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fray Kako ke nokaxkew geka toukute | (3a x=0, y=2-0, y=0.
Aﬂ_ O(0,0)nA(1,2)my npunafaatHa | | 3a x=1, y=2-1, y=2.
rpadouKoT Ha yHKUnjaTa? CnepcteeHo Todknte O n A My npu—
naraat Ha rpamkoT Ha dyHKUmMjaTa.

Boouun, Ha UpTEeXOT, AeKa e noBrieyeHa npasa HM3 TodkuTe O n A, KOUWTO My npunaraat Ha
rpacpmkoT Ha oyHKUmMjaTa y = 2x.

Cornepaj ro o6pasnoXXeHneTo geka cekoja Tovka Ha npasata OA ro 3agoBosiyBa ycroBoT
y = 2x, @ TOYKa WTOo He npunara Ha OA He ro 3a4oBosyBa TOj YCIOB.
&= [la nsbepeme npoussosniHa To4ka B(x,, y,) WTO nexu Ha npasata OA (BAAM O LPTEXOT).

&= Booun peka AONB ~ AOMA. Op cnuyHOCcTa Ha Tue TpuaronHuuu criegyBa geka
NB:ON=MA:OM, T.e. y, :x, =2:1; y, = 2x,. 3Haun Toukata B(x,, y,) My npunara Ha
rpadoukoT Ha (pyHKUMjaTa y = 2x.

& [a nsbepeme Touka C WwTo He npunafa Ha npaesata OA, a nma ucrta ancuyuca co Touykata B
(BMAW ro LPTEXOT).

& Buagejku y, = 2x,, cneplysa aeka NB=20N. Booun geka NC== 20N, T.e. Toukata C He ro
3a40B0ONyBa ycnoBoT y = 2x. 3Haum TodkaTa C He My npunara Ha rpadmMkoT Ha oyHKumjaTa.

Moxxeme fga kaxxkeme geka rpadoMkoT Ha NiMHeapHaTa OyHKUMja y = 2x € npasa LWTo MUHyBa
HU3 KOOPAMHATHNOT MOYETOK.

Baxku onwito, T.e. BaXku cnegHasa

Teopema 1

& [padmkoT Ha nuHeapHaTa yHKUMja y = kx, 3a KOj 6u5o k£ € R e npasa WTO MMHYBa HU3
KOOPANHATHNOT MNOYETOK.

2. [lapgeHa e hyHKumjaTa y = —3x.

Mposepu ganu Toukute: A(1, -3) n B(-1, 3) My npunarfaat Ha rpadomKoT Ha yHKLUujaTa.
[MpeTcTaswm ja rpaduHkn dpyHkKumjaTa.
Il
Y ' 3. Ha upTexoT e gaaeH rpadukoT Ha dyHKLMjaTa
rou y =2x N HN3 TodknTe P 1 B e noBneyeHa npasa.

Mokaxu geka npasata PB e rpaduk Ha yHKumjaTa
y=2x+3.

Oppepm rn KoopamHaTMTe Ha TodkaTta P BO Koja rpadomkoT
Ha (pyHKumjaTa y = 2x + 3 ja cede y — ockara.

Cnopepg upTexoT, ogpeamn rm KoopgmHaTuTe Ha TovkaTta B
KOjalwTo My npunara Ha rpadomkoT Ha (byHKumjaTa y = 2x + 3. -

U

Oppean ™ OP u AB. 3

-3 -2/-1
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Criopev ro TBOETO peLieHne Co AafeHOTO.

@& 3a x=0, y=2-0+3; y=238.pachmkoT Ha hpyHKUMjaTa y = 2x + 3, ja ceye y ockaTa BO ToHKaTa
P co koopgunatn P(0, 3).

@ 3a x=1, y=2-1+3; y=5. Todukata B(1, 5) My npunara Ha rpacpmkoT Ha pyHKupmjaTa
y=2x+3.

&= AKO Ha apryMeHTOT x My Aagell BPegHOCT a, Toraw yHKumjata y = 2x gobusa BpeaHOCT 2a,
a oyHKumjaTa y = 2x + 3 uma BpegHocCT 2a + 3.

&= Booun geka opguHaTaTa Ha cekoja Touka of rpadmkoT Ha pyHKumjata y = 2x + 3 e 3a 3
(cnobogHMOT 4YieH) norosiemMa of opguHaTara co ucta anyuca Ha (pyHkuujata y = 2x.

& Otceukute OP u AB ce napanenHn u OP = AB. Criopep Toa detupmaronHmkor OABP e
napanenorpam, a og Toa cnegyea geka npasute OA n PB ce napanenHn.

Boouu geka rpachmkoT Ha nuHeapHaTa (pyHKumja y = 2x + 3 € npasa napanenHa co rpamkoT
Ha (pyHKUmMjaTa y = 2x, @ opAnHaTHaTa ocka ja ceye Bo To4kara (0, 3).

Baxku onwito, T.e. BaXkn cnegHasa

Teopema 2

& [padmkoT Ha pyHKUMjaTa y =kx + n € npaBa napasiesiHa co rpadukoT Ha oyHKUmjaTa
y = kx, a opguHaTHaTa ocka ja cede Bo ToukaTta (0, n).

4. Oppepv rm KOOpPAMHATUTE HA TOYKATa BO Koja rpadpMkoT Ha yHKUmjaTa y =2x — 3 ja cede
y — ockara.
&

B ' 5. Mpetcrasu ja rpadpuukn byHkumjata y = 3x — 2.

o Ly

faa Co KOMKy TOYKU e onpeae— MpaBa e onpeaeneHa co ABe TOYKM LITO
A‘“‘L neHa egHa npasa? Moxew niv M npunaraat. 3Hauu, Tpeba ga rm ogpe—
Toa Aa ro UCKopucTuw BO AaM KOOpAMHATUTE Ha ABE TOYKW LITO

oBaa 3agada? npuvnaraat Ha rpamkKoT Ha dyHKUpjaTa.

Cropeav ro TBOETO peLieHne Co AafeHOTO.

ya

3
y=3x-2 2
x[0[1] y=3.0-2, y=-2, AQ,-2) 7
y|-2] 1| y=3-1-2, y=1, B@1,1) ~3-2-1 /Z

Af-2
A
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Boouu u 3atiomnu!

JlnHeapHa dyHKUnja rpacmykn ce NpeTcTaByBa Ha TOj HAYMH LWITO NPBO Ke ce ogpepat
KoopAuHaTUTE Ha ABe TOYKM O HEj3UHMNOT rpadmk, NoToa TMe TOYKN ce npeTcTaByBaaT BO
KoopAMHaTHaTa pamHUHa U HU3 HUB Ce MOBJieKyBa npaBa. Taa npasa ro npetcrasyBa

rpadomkKoT Ha gageHarta doyHKuuja.

MpeTcTaswu ja rpadunykn yHkumjata y = —2x + 1.

Ha upTexoT rpacumykn e npetctaBeHa oyHKLUmjaTa x| 0] 2 yA
=x-2.

y=r y 2ol 3
Oppegun rm KoopanHaTUTE Ha npeceyHaTa Toyka 2
A Ha rpadomKOT co ancumcHarta ocka. 1 2,0)
Oppeau ja Hynata Ha yHKLmjaTa. ——

APeau ja Hy PyHKLY] a1 0372 3 4

Cnopeau ja HynaTa Ha pyHKUmjaTa co ancumcata 5
Ha npece4yHaTta To4ka. LUTo BooyvyBaw? / _3

Cropeay ro TBOETO peLeHre CO A4afeHOTO.

& Ako y=0, Toraw 0=x-2, x=2, T.e. A2, 0);

3aiomHu!

Hyna Ha oyHKumjaTa e 2.

AncuycaTta Ha npecedHaTa ToYka Ha rpadMKoT Ha nMHeapHaTa (PyHKUMja U x—ockaTta e

Hynata Ha dyHKupjaTa.

Tpeba ga 3naew:
da odpeauvw fanv gageHa Todka My npu-
nara Ha rpadkoT Ha gageHa pyHkuuja;

4a rm ogpeauil KoopamHaTuUTe Ha Todkarta
BO KoOja rpadomkoT Ha (pyHKuUmjaTa ja cede
opAavHaTHaTa 0cKa;

rpadomykm ga npeTcTaBum iMHeapHa PyHK—
uja;

o4 rpadmkoT Ha doyHKUMjaTa Aa ja ogpeau
Hynarta Ha dyHKuujaTa.

3aga4u

@ Koja og Ttoukute: A(-2, -5), B(-1, -2),
C(0, 3) n D(2, -1) npunara Ha rpacmkoT
Ha pyHKumjata y = x — 37

110 I ema 2. Auneapna pabenka,
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Ilposepu ce!

Koja og ToukuTte: A(0, 0), B(2,6) n C(-1, 3)
My npunara Ha rpaumkoT Ha pyHKumjaTa
y=-3x?

MpeTcTaswm ja rpadmnykn pyHkUmjaTa
y=2x-1.

Op rpatmkoT ogpeaun ja Hynata Ha PyHK—
umjaTa, a noToa U3BpPLLUM NPOBEPKA.

3a Koja BpegHOCT Ha x TodkaTta A(x, 2)
My npunara Ha rpadouKoT Ha pyHKUmjaTa
y=3x-17?

auneaprna nepabenka u



@ MpeTcTasu rv rpadpunykn pyHKUMUTE: @ Bo dpyHKumjaTa y = -2x + n ogpean ro n
y=3x; y=3x+2; y=38x-2. Taka wTo Todkarta P(1, 3) ga npunara Ha
HEj3MHNOT rpadmk.
Oppeaun rm KoopAMHATUTE Ha ToYKaTa BO

Koja (pyHKLMjaTa y = 2x — 4 ja ceye anc- Bo dpyHkumjata y = kx — 2 oppeau ro k
LMCHaTa ocKa. Taka wTto To4kaTta A(1, 0) ga npunara Ha

HEj3MHNOT rpadmk.

75| 3AEMHA MOJIOXXEA HA NTPA®ULUTE HA HEKOMU
JIMHEAPHU ®YHKUUU

[louwicetuu ce! A | 1. MpetcTtaBu ru rpaguykn, BO UCT
[pacukor Ha (yHKupjaTa » = ke mviyed | 1 KOOPAVHATEH CUCTEM, (PYHKLMUTE:
HU3 KOOPAMHATHWOT MOYETOK. y=2g Cy=2-3 Ty=2c+3
Ha koja o pyHkumuTe: y =3x, y =x -3, Boouun WTO UMaaT 3aedHNYKO Aage-—

HUTE (PYyHKLMK.

Bo kakBa 3aemHa nonoxx6a ce rpacpv—
uuTe Ha PyHKuMmMTe y =2x - 3 1"
y=2x+3 CO rpadmkoT Ha PYHKLM—
jatTa y=2x7?

1 .
= _EX’ rpaomKoT 1 MUHYBa HU3 KOOP—
ONHATHNOT NOYeTOK?

Kou of, qoyHKUmuTE:

1
:EX+1; y=2x+1; =—x—1}

nmaart UCT KoeuUMEeHT npes apryMeHToT?

frea Ha upTexoT ce npeTcTaBeHu rpaduuymte Ha
AL dyHKUMMTE. KakBn ce HMBHUTE KOEMULUMEHTU U

KakBa e 3aemHarta nosioxxéa Ha HUBHuUTe rpadpuum?

HdaneHnte yHKUUM nMmaaT UCT KoeuuneHT npes
apryMeHToT, a HUBHUTE rpaduum ce napanesnHu
npasw.

Toa BaXxu onwTo 3a PyHKUMUTE CO UCT KOEPULMEHT npes apryMeHToT.

SatiomHu!

padomumTe Ha NMHeapHUTE OYHKLMM CO UCT KOEOULMEHT Npen apryMeHTOT ce napanesHu
npasu.

2. [lapeHa e cdyHKkUMjaTa :%X—Z. Ha koja oa cyHkunuTe: =—%x+2; :2x—%;

= %x +5 rpadmkoT e npasa napasesiHa co rpauKoT Ha gageHarta pyHkuymja?

Auneapna Ppynkuuja ,! llli



3. BodyHKUMjaTa y=kx — 3 0Apeanro k Taka LUTO HEj3MHMOT rpadhvk Aa buae npasa napanenHa
CO rpadmkKoT Ha doyHKUpnjaTa y = 5x — 2.

Ny

i

Y | 4, [MpeTcTaBn rn rpacunyku, BO UCT KOOPAUHATEH
rou cucTeM, oyHKUMUTE:

y=-2x+ 3; y=x+3; y=-x+3.

Oppean i KoopamHaTUTE Ha ToYKaTa BO Koja rpa—
(OMKOT Ha cekoja o4 PyHKLMUTE ja cede y — ocKaTa,

Boouu WTo nmaaTt 3ae4HUYKO gageHuTe OyHKLUMM.

iy Booun rn cnobogHute | ([OageHuTe yHKUMN MMaAT UCT CNOBOAEH YNeH
Ai.. 4YNEeHOBM Ha (PyHKUunTE. | | +3 1 pa3nmyHM KoedULMEHTM Npes apryMmeH—
Kaksu ce Tve mefy cebe? ) | ToT. Tue ja ceyaT opguHaTHaTa ocka BO TOHKa

co koopguHaTu (0, 3).

Toa Baxkm onwTo 3a PYHKUUUTE CO UCT CNOOBOAEH YNEH 7.

3aviomHu!

padmunTe Ha NMHeapHUTE OYHKUMM CO UCT CrnoboheH YfeH ce npaBu Kou opavHaTHaTa
OCKa ja cevar BO To4Ka co koopguHatu (0, n).

1
5. [Napenu ce pyHkummuTe: y = 3x — 2; :EX_Z; my=-2x+3.

Kowu og rpacmunTe Ha TMe (byHKLUUK ce cedaT BO TOYKa Ha y — ockaTta?
Oppean M KoopanHaTUTE Ha Taa To4Ka.

6. Oppean rm KoopauHaTUTE Ha ToYKaTa BO Koja rpadouKoT Ha pyHKUMjaTa = _EX+2 ja
cede opAuHaTHaTa ocka.
B 1. 3anuwm rm pyHKumMmTe BOKon: a) k=0, n=3; 6)k=0,n=1; n B) k=0,n=-2.

MpeTcTasu rm gobueHnTe PYHKLUMN rpauykm.
Cnopeay ro TBOETO peLleHne co AafeHoTo.

Q)k=0n=3  6)k=0n=1  B)k=0,n=-2 QT =
y=0-x+3 y=0-x+1 y=0-x-2 .

y=3 y=1 y=—2 ? y=1
y=0-x+3 y=0-x+1 y=0-x-2 -3 -2 -1 (_)11 234 x
x[1]2 x[1]2 x|[1]2 P
BEE y|1]1 y |-2]-2 -
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BoouyBall feka KoetUMeHTOT npes apryMeHToT BO gageHuTe oyHKumm e 0, a HUBHUTe rpaduum
ce npaswu naparnenHu co ancymcHaTa ocka.

Bo pyHkumjata y=0-x+n € y=n, T.e.3a CeKoja BPeQHOCT HA x, BpegHOCTa Ha y e n.
dyHKUMjaTa y =n Ce BUKA KOHCTaHTHa hyHKLUMja.

Boouu u 3atiommu!

pamnKoT Ha KOHCTaHTHaTa (pyHKUMja y = n € npaBa napesesiHa co x—ockara.
HejanHWoT rpaduk ja ceye y—ockaTa BO To4kaTta (0, n).

Tpeba ga 3naeuw:

Ja objacHu Kora rpadpuymnTe Ha nMHeapHu
PyHKUMM ce napanesiHu npasu;

fa objacHuw kora rpadomumTe Ha YHKLMK
Ce ce4ar BO UCTa TO4YKa Ha y-0cKaTa;

rpadoMykn ga npeTcTaBull KOHCTaHTHa
dyHKUMja.

3agaqu

@ Koja og pyHKumuTE:

y=3x-2;, y=-3x+2;, =—x-2
nMa rpaduk npasa napanesnHa co rpau—
KOT Ha oyHKumjaTa y = 3x?

Oppegun ro &k Taka wWTO rpadukoT Ha
dyHKUmjaTa y = kx + 2 pga buge npasa
napanesiHa co rpamkoT Ha dyHKUmjaTa

1
=—-3x+—.
2

Opgpegn ™ k nn Taka WTO rpadmnKoT Ha
dyHKumjaTa y = kx + n ga buge napaneneH
CO rpapmkoT Ha dpyHKUMjaTa y=2x—1 1
[a ja ceye opavHaTHaTa ocka BO ToWkaTa
M(0, -3).

Ilposepu ce!

[OapeHa e oyHkumjata y = 2x — 3.
Ha Koja o cnegHuse dyHKUMN y = —2x + 3,

y=2x-1n :%x_s rpacoukoT e npasa

Koja WwTo:

a) e NapanesnHa co rpadukoT Ha AageHaTa
yHKLWja;

0) ja ceve opamMHaTHaTa Ocka BO UcTa To4uka
CO rpaduKoT Ha gageHarta npasa?

Bo pyHKUunjaTa y = 2x + n ogpeau ro n

Taka wto Toukara M(0, -1) gamy npunara
Ha rpamKoT Ha pyHKUujaTa.

Oppeon v k v n Taka WTO rpadmKoT Ha
dyHKUMjaTa y = kx + n ga buge napaneneH
CO rpadoukoT Ha oyHKumjaTa y=-2x+1 u”
ToukaTa P(-2, 6) ga npunara Ha rpadoukoT
Ha Taa (pyHKUuja.

lMpeTcTaBn ru rpadpnykmn, BO UCT KOOpAN—

HaTeH cucteM oyHKUuumnTe: y=-3; y=2 1"
y =4,
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76| PACTEHE U OMNAFAHKE HA JIMHEAPHATA ®YHKLWJA

Howicertiu ce! A 1. [ageHa e nuHeapHaTa dyHKLUWja

S y=3x-2.
Ha upTtexxoT e npeTctaBeH KoopauHaTeH MpeTcTasu ja dyHKumjaTa co Tabena
cuctem Oxy. 3a xe {-2,-1,0,1, 2}.
y MpeTcTasu ja yHKUMjaTa rpacmnykm.
3 Kako ce MeHyBa BpegHocTa Ha (pyHK—
2 umjata ako apryMeHToT x ce 3rosne-
1 ?
0 MyBa”?
-3-2-10 4234 «x Cnopeau ro TBOETO peluaBaH-e co 4aAeHOTO.
-2
=3x-2
-3 Y
x |-2[-1| 0] 1]2
y
Kako ce meHyBa roniemmHaTa Ha 6poesute y |-8|-5|-2| 1] 4 3'\
WTO Ce NMpeTCTaBeHn Ha x-ockarta, oa-—
neBo HagecHo? 2 1.1)
1+-1 (1,
Kako ce MeHyBa rofiemmHaTta Ha 6poesuTe i N
WTO ce npeTcTaBeHM Ha y-ockKarTa, -3 -2 -1 {234 X
ofosropa Hagony? 0, -2)f-2
A=

@& Op Tabenata MOXel Aa BOOYML AeKa:
aKo ce 3rofiemysa BpeJHOCTa Ha apryMeHTOT, Toraw ce 3rofiemMysa v BpegHocTa Ha OyHK—
ymjaTa.

Mopagw Toa 3a (pyHKUMjaTa y = 3x — 2 Ce BENU AeKa e pacTeydka.
Otiwitio

3a nuHeapHaTta yHKUmja y = kx + n Ce BENu AeKa e pacTeykKa, ako CO 3rofieMyBareTO Ha
BpeLHOCTa Ha apryMeHTOT x Ce 3rojieMyBa 1 BpegHocTa y Ha oyHKupmjaTa.

2. [apeHa e pyHKumjaTa y = 4x — 1.

MpeTcTasu ja oyHKymjaTa co Tabena 3a x € {0, 1, 2, 3}.
YTBpAn fanun pyHKumjaTa e pactedka.

@ | 3. [agena e dhyHkumjaTa y = —2x + 1.
f L}
MpeTcTaeu ja yHKUmjaTa co Tabena 3a x € {-2, -1, 0, 1, 2} u rpadunyku.

Kako ce meHyBa BpegHOCTa Ha (hyHKLMjaTa, ako BPeAHOCTa Ha apryMeHToT ce 3rofiemysa?

5114? I ema 2. Auneapna pabenka, auneapna wnepabenka u
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Cnopeay ro TBOETO peLueHne co 4afeHoTo. (-1, 3) %1

x |-2]|-1

0ol 1

2

y|5]3

1

1

-3

=V

&z Opf Tabenarta MOXeLL Aa BOOYUL AeKa:
ako ce 3rofiemyBa BpeAHOCTa Ha aprymMeHToT x,
Toraw BpegHoCTa Ha pyHKUmjaTa y ce Hamarysa.

3-2-1 |0 2 3 4
2

Mopagw Toa 3a hyHKumjaTa y = —2x + 1 Ce Benu geka e onagHyBadka.

Ouwitio

3a nuHeapHaTa oyHKUMja y = kx + n Ce BENW feKa e onafgHyBayka, ako CO 3rofieMyBare Ha
BPeAHOCTa Ha apryMeHTOT x BpeAHOCTa Ha pyHKUmjaTa ce Hamanysa.

4. [apeHa e pyHkumjata y = -3x + 2.

MpeTcTasu ja yHKumjaTa co Tabena 3a x € {0, 1, 2, 3}.
YTBpamM ganv oyHkumjaTa e onagHysadka.

5. KakoB 6poj (MO3UTUBEH UM HEFATUBEH) € KOEPUUMNEHTOT NPeL apryMeHTOT BO PYHKLMUTE:
y=3x-2 un y=4x-1 op 3agayute 1 n27?
KakoB 6poj e KoeMLUMEeHTOT npes apryMeHToT BO pyHKuunTe: y=-2x+1 n y=-3x + 2
o4 3agadnte 3 n 4?
Kown of (byHKUMUTE Ce pacTeyku, a Kom onagHyBaykn?

oo LLTo 3akny4ymn 3a

AL fafeHnTe PyHK—

umnn: Kora tune ce

pacTe4dku, a Kora

onagHyBadkn?

(Bo yHKUmMnTE: ¥y =3x -2 U y = 4x — 1 Koedpun-

UMEHTOT Npeg aprymMeHToT € No3uTUBEH 6poj n Tme
Ce pacTeyKu.

Bo cpyHkummnTE: y = -2x+ 1 1 y = -3x + 2 Koepn—
UMEHTOT npes apryMeHTOT € HeraTuBeH 6poj 1 Tme

_C€ OnajHyBaUKu.

Toa WTo ro Boo4n 3a oyHkummTe: y=3x -2 U y=4x—1,04HOCHO 3a y=-2x+1 U y=-3x+2
N 3a KOHCT@HTHUTE OYHKUMM y =3, y = 1, y = — 2 BaXKW OMWTO 3a SIMHEAPHUTE (PYHKLNN.

3atiomru!

AKO BO (pyHKUMjaTa y = kx + 1, KOE(OULUMEHTOT k € MO3UTMBEH, Toralwl oyHKLmMjaTa e pacteyka,
a ako k<0, dhyHKUumMjaTa e onagHyBadkKa.
AKo k=0, Toraw yHkuujaTa y =n HW pacTe HKU onara.

6. Oppean Koja og cnegHnee OyHKUMM € pacTeyka, a Koja onagHyBadka:

1
a) =—=x+3;
2

1

6)y=x-5; B) y = —5x + 2; N =-=x-1 ry=-1.

2
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Tpeba ga 3naeuw:

Aa yTBpAWL Aanu egHa nuHeapHa oyHKUmMja e pacTedka unv onagHyBayka;

[a ja objacHMLW nocTankarta 3a yTBpAayBambe ganv eaHa nuHeapHa oyHKLuja € pactedka unm
onagHyBa4ka.

Ilposepu ce!

Oppean o Tabenata ganu pyHKumjaTa e pacteyvka unv onagHyBadka.

) - slol1l2]3 6 1 X x| 0)l2]|4]|6
g vy |-5(-2]1]|4 2 y|2]1]0]-1

Oppeon panu pyHKumMjaTa y = kx + n € pacTedka unv onagHyBayka ako:

1 2
a) k=—; 6) k = -3; Kk=——; k=0
) 2 ) B) 3 r)
3agaqu

@ Oppenun Koja oa pageHuBe OyHKUMN € MpeTcTaBu ja rpauykn yHkKymjata
pacTtedyka: y=2px —1nyTBpAN fanV Taa e pacTeyka

nnn onagHyBa4ka, ako:

2, o .
W mgxE o By=med p=2  Op=-1
6) y=-2x + 5; Ny=x-2.

@ OApeAn Koja of papeHnse yHkyum e @ MpeTcTasu ja rpadomyku hyHKumjaTa

onajHyBadka:
y=(a-3)x+1nyrBpan ganu taa e pac-
1 .
a) =—x+2 B) y = 3x - 5: Teyka unun onagHyBadka, ako:
B a) a=0; 6) a=>5.
1
6) y=-3x+1; r) :_EX+2'

@ 3a Koja BPEaHOCT Ha k € {-2, _1’ 1 3) FpachnkoT Ha dbyHKUMjATA ¥ = kx + 7 ja
2 3 cedye y — ockaTa Bo To4ka P(0, 2) n MvHyBa

yHKUMjaTa y=kx +n € HK3 ToukaTa A(1, -1).
Oppeavn panu byHKumjaTa e pactedka

a) pacTeyka; 6) onagHyBayka?
nnun onagHyBadka.
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17 FrPA®UYKO PEWWABAHKE HA IMHEAPHU PABEHKHU
CO EAHA HEMO3HATA

Ticeiiiu ce!
|t 2 A 1. [apera e pyHkumjata y = 3x — 6.

Hyna Ha dbyHKuMjaTa e BpegHocTa Ha apry— _ _
MEHTOT 3a Koja BpegHocTa Ha oyHkumjaTa MNpeTcTaBu ja rpadun4kn yHKUmjaTa.
Sl T i, Op rpachuKoT ofpeau ja Hynata Ha
Opnpeav ja HynaTta Ha hyHKUMjaTa pyHKumjaTa.

y fpzxp,_ le Y PyHiLY Oppeay ro pelleHneTo Ha paBeHKaTa

3x-6=0.

Oppeamn m KoopavHaTUTE Ha TovkaTta BO

Cnopegu ja HynaTta Ha HKUujaTa
Koja rpaukoT Ha dyHKumjaTa y = 2x — 4 pean ja Hy pyHKUM

y=3x-6 CO peLleHNeTOo Ha paBeHKaTa

ja ceye x—ockara. 3y —6=0.
e ) Kako ke ro ogpeauw pewe- | (®yHkuvjata y = 3x — 6 Ke ja mpeTcTaBam
AL HMETO Ha paBeHkaTa rpaomyku n Ke rm ogpedam KoopgmHaTuTe
3x — 6 =0 co nomouw Ha || Ha npece4yHaTa To4ka Ha rpadMKoT CO x—
rpadhuKoT Ha oyHKUmMjaTa ockaTa. Co Toa Ke ja ogpenam 1 Hynarta Ha
y=3x-67? dyHKUMjaTa, a Toj 6poj e pelwweHne Ha pa-
\BeHkata 3x — 6 =0.

Cropeam ro TBOETO peLleHne Co AafeHOTO.

I & [peceyHaTta To4Ka Ha rpadmKoT U x—ockaTa e M(2, 0).
3
2 &= Hynata Ha cbyHKumjaTa y=3x -6 e x = 2.
3-2-111 1 3 4 &= PeweHneTo Ha paBeHkaTa 3x-6=0 €
0 /M@20 X 6
-1 2.0) x-6=03x=6 x=—, x=2.
-2 © 3
/
-3t [ &= PeweHne Ha paBeHkaTa 3x — 6 = 0 e ancuyucata Ha
_a4 [ npecevHaTa To4ka Ha rpadmkoT Ha pyHKumjaTa
_5 s y=3x-6 u x—ockaTta, T.e.x = 2.
Toa BaXku ONWTO 32 NMHEaPHUTE PaBEHKM.
Boouu u zatiomnu!

PeweHve Ha paBeHKaTa ax + b =0, 3a a#0 e ancuyncara Ha npeceyHaTa To4ka Ha rpadomkoT
Ha oyHKUMjaTa y = ax + b CO x—OcKaTa.

2. Pewm ja rpacdhvukm paBeHkaTa x + 2 = 0.
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1

|
b ' 3. Peww ja rpacunuku paBeHkaTa 2x — 3 = —x + 3.
LA |

Booun geka paBeHkaTa 2x — 3 = —x + 3 MOXell Aa ja pewmil rpadnykm ako NpeTxoaHo ja
TpaHcdopmupall BO onwTa opma ax + b = 0.
MocTanu cnopepg 6aparata 1 cornenaj Apyr Ha4nH Ha rpadoMyKo pellaBatbe Ha paBeHKara.

Pewmwu ja paBeHkaTta 2x — 3 = —x + 3.
Op v3pasnTe Ha neBarta v fecHaTta cTpaHa Ha paBeHKaTa 3anuwn rv (pyHkummte y =2x -3 u”

y=-x+3,a
Cnopegun ro

ToYKa Ha rpadouunTe Ha PyHKLUuUTE.

noToa npeTcTasun rm rpadnyKku.
pelleHneTo Ha paBeHKaTa Cco ancuucaTa Ha npecedHarta

Cropeam ro TBOETO peLleHne Co AafeHOTO.
y=2x-3 y=-x+3
x|of1 x|of1 —3-2-1
y |=-8|-1 y|3]2

&> BoouyBaw geka rpacuumTte Ha aBeTe PyHKUMKM ce cevaT
BO To4ykaTta M(2, 1).

&= Ancuyucar
paBeHKaT

a Ha Toukata M e x =2, a Toa e u pelleHne Ha
a2x-3=-x+3.

& KoedwmumeHTuTe Npes apryMeHToT Ha ABeTe PyHKLUUK ce pasnnynmn (2 #—1), rpadouymnte nvaat
efiHa 3aefiHM4Ka TO4Ka 1 paBeHKaTa nuva eUHCTBEHO peLLeHune.

4. Pewn ja rpacdmuky paBeHkaTa 2x — 3 =x + 1.

5. Pewmijar

padmykm paBeHkata 2x — 1 =2x + 3.

4 :: Cnopegn rm KoecpmumeHTm—\ [BeTe PyHKUMN y=2x -1 1M y=2x + 3
AL Te npea aprymeHToT Ha nMaat UCT KoeULUMEHT Npes apryMeHToT,
PYHKUMUTE WITO Ke ' fo— a crnoboAHNTE YIEHOBM UM Ce Pa3UYHW.
6vew. WTo BOOYyBaw? Bo "padmumTe Ha oBre hyHKLMK Ce napanen-—

KakBa 3aemHa nonoxxba ke HW NpaBsu, T.e. HemMaaT 3aeJHN4YKa ToYKa.

6uaat rpadouuuTe?

J

Crnopeay ro TBOETO peLueHne co 4afeHoTo.

y=2x-1 y=2x+3
x| 0] 1 x| O0[-1
y | =11 1 y | 3] 1

padmuynTte HaA PyHKUMMTE y=2x -1 U y=2x+3 ce
napanenHu npasu. Tve HeMaaTt 3aefHu4Ka To4ka, na pa-
BeHKarta Hema peLlueHue.
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6. Koja on gaseHnTe paBeHku Hema pelueHne?
a)2x-3=3x-2; 6)4x-1=4x+2; B)2x-5=-2x+3.

7. Pewwn ja rpacpuyku paBeHkata 2x + 1 =2x + 1.

S Cnopegun rm KoeduymeHTuTe un KoeduuneHTute npes apryMeHToT
A“i CnoboAHNTE YMEHOBU Ha (PYHK— n cnoboaHNTE YNEHOBU Ha (PYHK—
LumMuTe WTo rm gobusail co u3pa-— ymrte: y=2x+1 n y=2x+1 ce
31Te Ha neBarta u gecHaTa cTpaHa efHakBu, a rpacmymte Ha PyHK—

Ha paBeHkarTa. LLTo 3akny4yysaw? uunTe ce cosnaraar.

Cnopeay ro TBOETO peLueHne co 4afeHoTo.

& Boouu geka paBeHkata 2x + 1 =2x+1 € ngeHTuTer.

y=2x+1 y=2x+1
x| 0] 1 x| 0]-1 -3-2-1 R
y[1]3 y[1]-1 3 4 x

padmuynte Ha hyHKUMUTE Ce NpaBu LWTO Ce coBnaraart u
paBeHKaTa nma 6eCKOHEYHO MHOrY peLueHuja.

8. Oppeau koja of cnegHMBE paBeHKM:
3x-1=2x+1; 3x-2=3x+1; 5x-1=5x-1.
a) ImMa caMo efHo pelweHne;  6) Hema peleHne;  B) MMa 6€CKOHEYHO MHOTY peLleHuja.

Tpeba ga 3naew:
Ilposepu ce!
rpaomyKu ga pewmi fimHeapHa

paBeHKa CO eiHa HENO3HaTa,;
Cnopef UpTeXoT oapean

ro peweHneTo Ha paBeH-

04 rpaduMKoT Aa 3aKny4duL Kata 2x —1=x+ 1.

[anv paBeHkaTa uma egHo pe—

LeHVe, A Hema peLLIeHNE U OApean Konky pelweHuja
nva 6eCKOHEeYHO MHOry pelle-— nMma cekoja of AaferHunTe >
H|/|ja. paBeHKN: X
2x—-1=2x+3;
3x-2=2x-3.
3aga4u
@ Peww ja rpadomnykn paBeHkara: @ Bo paBeHkata 2x — 3 = kx + 1, ogpeam ro
a)x-2=0; 6)2x-6=0. k Taka WTO paBeHKaTa ga Hema peLueHme.

Pewmw ja rpadouyku paBeHkara:
a)x+1=2x-1; 6)3x-1=-x+3.
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Opgpegn ™ k n n BO (pbyHKUMjaTa y =kx +n Taka lITO paBeHKaTa kx+n=2x+3 pgawuma
6EeCKOHEYHO MHOTY peLLeHuja.

Obugu ce...
Toactioesuitie Koca4u

B EpHa rpyna kocaum Tpebano Aa okocu 2 nuBagu, Of, KOW efHaTa e ABanaTtu norofieMa of
gpyrata. [onoBuHa fAeH cuTe Kocaym Kocene Ha rofiemaTa nmBaja, a notoa ce nogenune Ha
ABe egHakBu rpynu. MNMpeaTa rpyna octaHana Aa Kocu Ha ronemara nimeaja v ja gokocuna ao
KpajoT Ha AEeHOT, a BTopaTa rpyna kocena Ha manaTa nvBaga v Ha KpajoT Ha AeHOT n ocTaHan
efeH gen o nueagata. Toj Aen ro OKOCUN efeH Kocay, KOCejKU LennoT HapeaeH AeH.
Konky koca4u 6une Bo rpynarta?

PABOTA
CO nNOoOpgATOUM

78| CNYYAJHN HACTAHU. BEPOJATHOCT HA HACTAH

Loizicertiu ce! A

1. bBojaH dpna moHeTa Bo BO3AyX. [0
¥ 1l

HEj3MHOTO nararbe Ha 3emja MOXHO
€ Ha Hej3uHaTa ropHa ctpaHa ga ce
nojasu ,rnaea“ unu ,,6poj“.

EneH doypbancku TuM urpa Hatnpesap.
Mo>XHM ncxoam of, HaTNpPeBapoT BO BPCKa
CO pe3ynTartoT ce: nobepna, HepelweHo,

nopas. Konky MOXXHW ucxoam nma?

Bo efHa KyTuja uma 6enu, LpHA U LpBEHU BojaH caka aa ce nojasu ,,6poj*, T.e.
Tonunrba. Ce U3BMeKyBa eaHo Tonde. nosorieH ucxop 3a bojax e ,6poj”.
Kon ce MOXHWUTE uUcxoau of WU3BIEKy— Kakswu ce waHcuTe ga nagHe ,,6poj“ BO 0gHOC Ha
BareTO? .,rnasa“?

EfHa KoLKa 3a urparbe ce dpra Ha maca u Konky natn moxke fa ce noBTopu ppnareTto
MO HEj3MHOTO 3acTaHyBahe, eAHa HejanHa MoHeTa BO BO3AyX?

cTpaHa e ogosropa. Kov ncxo- ®pnareTo MOHETa BO BO34yX € eKcnepu-
[V Ce MOXXHW BO BpCKa Co 6po— @ MeHT. VI3BnekyBare Kapta of wnun co 52
jOT Ha TO4YKMTe Ha Taa cTpaHa? KapTu e Apyr NpUMep Ha eKCrnepuMeHT.

Cekoj pesynTtat (Mcxoad) BO BpCKa CO JafeH
ekcnepumMeHT E ce BuKka HacTaH (1w nocne-
AMua) WTO € BO BPCKA CO TOj EKCNEePUMEHT.

Mpn ekcnepMMeHTOT hpnarbe MOHETa BO BO3AyX LlaHcaTa Aa ce nojasu ,0poj“ nnu ,rnaea‘“ e
efHakBa. 3a OBME HacTaHu BeNUMe feka ce eqHaKBO MOXXHMU.

EkcnepumeHToT E ,,opnare MoHeTa BO BO34yXx" MOXE Aa ce NOBTOPU, NOA UCTW YCIOBU, KONKY
LITO cakame naTu, T.e. MOXe Aa Ce HanpaBu cepuja o4 n TakKBU eKCNEPUMEHTMW.
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Bo cekoj o Tne ekcnepumeHTu aa ro Habrbyaysame HacTaHoT A: ,nagHa rnasa“. Co p(A) garo
0O3Ha4yMMme 6pojoT 0 EKCNEPUMEHTUTE BO KOM Ce MojaBusl HacTaHOT A BO efHa cepuja of n
EeKCNepuMeHTN.

KoHkpeTHo! Bo cnepgHaTta Tabena e 3anuwaHo HabrbyAyBaHeTO Ha HacTaHoT A: ,nagHa rnasa“

1.

2.

A A
BO net cepum o no 100 ekcrnepmmeHTn. Boo4n ro KONIMYHNKOT p( ) , T.€. p1<00) 3a cekoja cepuja.
n
A
Cepuvja | p(A) M Booun geka 6poeBunTe BO KONoHaTa M ce 6nucky go 6pojoT
n n
0,5. AkO 6pOjoT Ha eKCnepuMeHTUTE BO cepujaTa ce 3ronemysa,
1 52 0,52 . . , . .
Toraw 6pojoT o4, TOj KONNYHUK Ke buae cé nobnucky o 0,5. OBoj
2 49 0,49 6poj npeTcTaByBa CTaTUCTUYKA BPEAHOCT 3a HacTaHoT A.
3 53 | 053 . . P(A)
BpojoT Ao Koj ce NnpnbnmxysaaT KONMMYHUUUTE —— 04 n3Bene—
4 51 0,51 n
HUTEe Cepum ce BMKa CTaTUCTUYKA BEpPOojaTHOCT Ha HacTaHoT A.
5 48 0,48 Ce o3HadyBa co V(A).

AKO pasrnegame cepuvja o n eKCnepMMmeHTn, Toraw 6pojoT p(A) Ha nojaByBare Ha HAacTaHoOT A
MoXKe Aa éuge Hajmanky 0, a HajmHory n, T.e. 0 gp(A) <n. AKo nogenume co n, Ke gobueme
PA N 0PA)

n n n

P(A)

Boouun geka 6pojoT ——~ 3a cekoja cepuja of, n ekcrnepumeHTn e nomery 0 n 1. Cnopeg 10a 1
n

S |o

cTaTucTmyKaTa BepojaTHOCT Ha HacTaHoT A e nomefy Om 1, T.e. 0< V(A)gl.

HacTtaHoT A: ,nagHa rnaea“ BO eKCNepuMMEHTOT ,ppnare MOHETA BO BO34yX“ ce HapeKkyBa
Cny4yaeH HacTaH.

Ortwitio

3a efeH HacTaH A BO BpcKa CO eKCNepuMEHTOT E ce Benu eka e crly4aeH HacTaH, ako Baxat
crefHvTe 4Ba yCrnoBu:

(&~ EkcnepumeHTOT E MOXe Aa ce NoBTOpU MPU UCTU YCIIOBM KOJKY LUTO cakame narw.

(&= Of noseKe U3BPLLEHN CEPUM HA EKCMEPUMEHTOT E, NPMOIMKHO Ce e4HaKBM KONUYHULUTE

P(A)

——. Ha Tue cepum.
n

Maja nma nrpadka, WTo ce BuKa BpTeneLwKa. AKo ja 3aBpTu cTpen—
KaTta MOXHW Ce TPW HacTaHW: cTperikata da 3acTaHe Ha LpBeHO
rnosne, Ha XKONTo Nose UM Ha CUHO Mone.

Boou4u ja ronemmnHaTta Ha cekoe none. [lanu cekoj o4 HacTaHuTe
€ e[1HaKBO MOXXEH?

AKO He, KOj HacTaH e CO Hajronema MOXHOCT?
Auneapna Pynkuuja | 121



(&  HacTtaHuTe He ce eHaKBO MOXXHU BUEjKN TpUTE 060EHM MNONNH-a He Ce CO UCTa roNieMuHa.

& LlaHcuTe cTpenkarta ga 3acTtaHe Ha LpBeHO Mnosie ce HajronemMm 6uaejku LpBeHOTO none
MMa Hajroniema nfowTuHa.

3Haun, cTpenkara ga 3acTaHe Ha LpBEHO NoJie € HajMOXXEH Ui HajBepojaTeH HacTaH.
3. Pasrnepnaj ry uptexmnte of eKcrnepMMeHTuTe. 3a CEKOj EKCNEPUMEHT 3anuLUin:

MO>XXHW HaCTaHW;

Jann Tue HacTaHu ce egHaKBO MOXXHU;
aKO0 HacTaHUTe He ce e4HaKBO MOXHM, KOj HACTaH e HajsepojaTeH.

o> < ==

BpTerme cTpenka
Ha BpTenewka

dpnamwe Kouka co
CTPaHK 03Ha4YeHun Co
A6 B, TI,L0T

dpriakbe crMHa U UpBeEHa KoLka
BO MUCTO BpeME
(HacTaHuTe ce nogpeneHn naposu)

“-.,___,_.
®dpnare MOHeTa of
ABa faeHapu

®pnare TOMNKa BO BpTetbe cTpenka

KoL Ha BpTenellka
A .
. N HacTaHoT of, HEKOj eKCNEepPUMEHT MOXXe Aa buae CUrypeH, HEBO3MOXXEH UM MOXKEH
| .
i (BepojaTten).
4. Pasrnepnaj rv npumepure:

[apeHun ce Tpu KyTum co Ton4umHba Bo 60ja.
Mop cekoja KyTuja ce 3anuwiaHn TBpAEHa 3a HacTaHu 04 U3BMEKYBaHe ToN4YuHa 6e3 rnegamse.

)

LOOC
29
200»
L LY )
LT

COOPXMW
60 140

20 O

CurypHo mMoXe fga ce
n3Brieye LpHO Ton4e.

HeBO3MOXHO e ga ce
n3Bnede LPBEHO TOM4Ye.

Mo>kHO e fa ce usBrede
WAN LPHO UNn LpBEHO

Tonye.
HeB03MOXHO € pa ce

n3snedye 6es50 Tonye.

Mo>kHO € aa ce nssrnedye
AN LPHO UAKN LpBEHO

Tonye.
[MoBeKke e MOXHO fa ce

n3Brneye LUPBEHO OT-—
KOJTKY LIpHO Tonye.
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Kora e curypHo geka HacTaHoT Ke ce crny4n, Benuve geka nva sepojatHoct 1 nnm 100%.

[MpuMep, N3BMEYEHO LPHO ToMNYe o npBaTa KyTuja.

Kora e HeBO3MOXXHO AeKa HaCTaHOoT Ke ce cny4yun, BennMme geka nva BepOjaTHOCT 0.

Mpumep, n3BnedeHo 6eno Ton4ye o4 BTopaTta KyTtuja.

CuTe gpyru MOXXHOCTU UM BepojaTHoOCTU ce mery 0 m 1.
[Npumep, n3BrieveHo LPBEHO TOMYe O TpeTaTa KyTuja.

5.  Boouu ja ckanarta Ha BepojaTHOCT.

HEBO3MO>XXHO €0HaKBO MO>XHO

l MarKy BepojaTHO l noBeKe BepojaTHO

CUrYpPHO

l

0 o1 02 03 04 05 06 07 08 09

1

KopucTejku ja ckanaTa Ha BEpOjaTHOCT 3a CEKOj HAacTaH o4 nuctarta gageHa nogosy, 0OaroBopu:

a) KofnkaBa € BepojaTHOCTa 3a HACTaHOT Aa Ce CMy4u, OMULLIK CO: HEBO3MOXHO, Marky

BEpojaTHO, eAHAKBO BEPOjaTHO, MOBEKE BEPOjaTHO UMW CUTYPHO;

6) HaypTaj ckana Kako gageHaTa n Ha Hea 03Ha4yBaj r'm HacTaHuTe
1,2, 3, ... 10, cnopep TOa KONKaea e BepojaTHOCTA TOj Aa Ce Cry4u;

B) 06pasfioXm ro CeKoj 04roeop.

HacTaHn

YTpe natysaw Ha Mapc.

Beuep ke nuwysaw gomawHa paboTta no matemaTuka.

Cute TBOM gpyrapu Ke ogaT Ha y4unuwTe yTpe.

Ke BpHe aeHec.

EfeH BynkaH Ke uma epynuuja oBaa roguHa.

Ke 3aBpHe CHer BO aBrycr.

Ke 3aBpHe A0X/ 0Baa rogmHa.

AKO (ppfivw NNacTUYHO WNLLE, TOA KE CE CKPLUMW.

Oolo|N|O|O| Bl ] O]~

Ke natysaw co 6pog oa Ckonje go BuTona.

—_
o

AKO (hpnaw Kouka Ke nagHe 6pojoT 5.

curypHo 1
g 0,9
'_

S,

S 08

(o)

oM

g o7

1)

m

o

= 0,6
eaHaKBO MO>XHO 0,5

5 04

=

©

o 03

o3

10)

oM

> 0.2

<

=

<

= 0,1

HEBO3MOXHO O

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%
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Tpeba ga 3Haewu:

[a pasnmKyBaLl MOXHMW Of, HEMOXXHW HaCTaHW;

[a 06pas3noXull KOoj HacTaH e cry4daeH
HacTaH;

[Aa HaBeell NpuMepu Ha HacTaHu Co BEPO—
jaTtHocT 0, mefy 0 n 1 n BepojaTHOCT 1;

[la NPOLIeHMLL BEepojaTHOCT Ha HacTaH Mnpu
€4HOCTaBEH eKCMEepPUMEHT.

3aga4qu

@ Boouu rv BpTenewkuTe:

ARYSRYARYAPL
SRS O A

a) 6) B) r)

Koj o pefocnenoT no Koj ce 3anuvwaHn e
cooABeTeH 3a nogpepysame cropeg
BepojaTHOCTa CcTpenkarta ga 3actaHe Ha
CUHOTO none?

a 6 B r
r B 6 a;
a B 6 r;
B 6 r a.

Llposepu ce!

3anuwm no efeH npumep:

HacTaH WTo nma BepojaTHocT 0;
HacTaH WTOo uma BepojaTtHocT 0,5;

HacTaH WTo nma BepojaTHocT 1.

@ 3annwu ja cekoja 6bykBa opg 360poT

AHAHAC Ha nocebHa KapTuuka.
V3meLuaj rv KapTuyaKnTe 1 BfieYn KapTUHKin
6e3 rnepamse.

Onuwun ja BepojaTHOCTa fa U3BMeYeLL:
a) bykea H;

6) 6ykBa A;

B) 6ykBa A unmn 6ykea H;

r) ykea C.

Konky Hajmanky kapTudku Tpeba ga
n3Bnevew 3a ga buaew curypeH gexa ke
ro pobuew mveto AHA?

O6bugu ce:

@ Bo egHO Kece ma 2 CMHM KOLKK 1 3 NopTO-—
KarnoBu KOLKW.
Onuwwm ja BepojaTHOCTa Aa ce U3Bneye:

CUHA KOLKa;

nopTOKanoBa KOLKa;

N1 CMHa Kouka UM nopToKasioBa Kouka,

XKONTa KouKa.

Bo egHa hroka nma LipHU 1 LpBEHN Yopanu.

Konky Hajmanky natn Aue Tpeba ga 3ewma,
6e3 rnegame, No efdeH 4Yopan of guokara,
3a Aa bugell curypeH aeka ke n3srede eeH
nap 4opanu co ucta 6oja?

F;;T TMema 2. Auneapna pabenva, auneapna nepabenrva u
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YYELUE 3A JIMHEAPHA PABEHKA, JIMHEAPHA HEPABEHKA
N 3A JIMHEAPHA ®YHKLWUJA.
NMPOBEPU O TBOETO 3HAEHE

@ lNpoBepu gann x =3 e peleHne Ha pa—
BeHkaTa 3x -2 =x + 4.

Pewwn ja HepaBeHKarTa:
a)4(x—-1)>3x-1;

@ PaBeHkaTta 5x — 3 = 2x + 3 ma pelueHune

=D 6) x—|—1_x—|—2<x+3

Koja og cnegHmBe paBeHKN € eKBU-— 3 6 2
BaneHTHa co AafeHaTa: PelwweHneTo npecTtasu ro co nHTepBasn un
rpagonyKm.

a)x+2=7-x;

6)2x—1=x+1;

B) 3x — 1 =2x +3?
@ Pewmw ja paBeHkarTa:

a)3x-25=x+1,7;

6) 4(x — 1) = 3(2x + 1) = -9;

B) 3x—1_2+x:

4 5

Bo paBeHkaTta ax+4=5x—-a+ 11 onpe-
OEenNn ro a Taka WTo x = -2 paa buge

pelweHne Ha Taa paBeHKa.

Pewmn ro cnctemMoT HEpPaBEHKM:

-8—- >2 +1

a
2 —-3>5 -15;
Xx—1 x+1
—_—>—1

6) 3 4
3x—1-3<x—-1.

1. PelweHneTo Ha cMcTemMOT npeTcTasn ro
CO UHTepBan n rpagouykun.

@ HapneHa e nuHeapHaTa pyHKUMja y = 2x —3.
[NpeTcTaBu ja rpadomykn oyHKUmjaTa.
Oppean ja Hynata Ha (yHKupjaTa.

@ [apeHa e pyHkumjaTa y = 2x — 3.

36VpoT Ha TpW nocnefoBaTesiHn Npu-—
poaHu 6poesu e 84. Kon ce Tue 6poesn?

® ©

® @

Op mecToTo A KOH MecToTO B TprHan
KaMWOH KOj ce ABM>XM co 6p3mHa 50 km
Ha 4Yac. [1sa 4aca nogouHa of A TprHana
necHa Kona Koja ce gBuxu co bpanHa 75
km Ha 4ac. JlecHaTta kona ro cturHana
KaMMOHOT BO MecToTo B. Ogpeaun ro
pacTtojaHmeTo mefy mectaTta A un B.

Oppeam koja og ToukuTte: A(0, -3),
B(1, 1) n C(2, 1) npunara Ha rpacomkoT
Ha Taa yHKuuja.

@ Bo doyHKumjaTa y = 2x + n ogpenm ro n

Taka WTo Toykata M(1, —-1) ga npunara
Ha rpadonKoT Ha Taa pyHKuuja.

MpoBepu ganu x = -1 e pelweHne Ha Oppean Koja of cnefHnBe yHKUMM e

HepaBeHkaTa 3x? — 2x > x + 3.

Bo mHoxectBoTtOo D = {0, 1, 2, 3} ce
3ajafeHn HepaBeHKUTeE:

2x—-1>x-2; 3x+1>2x-3.
MpoBepw gann gageHnTe HepaBeHKM ce
€KBUBAJIEHTHM.

pacTeuyka, a Koja crnagHyBadka:
y==-3x+1, y=3x-2;
y=2x-23; y=—x-1.

@ Pewmwu ja rpagomykm paseHkaTa

3x—-1=x+3.
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LJ:I/IHEAPHVI PABEHKU CO AIBE HENMO3HATU

7 | TMHEAPHA PABEHKA CO OBE HEMO3HATHU

[lowicetuu ce! A 1. JosaH v Wnuja 3aegHo umaaTt 9

q y LI .
Cnopes 6pojoT Ha HeMmoaHaTUTe eaHa 60HO60HM. Konky 60H60HM MMa JoBaH,

ia?
paBeHKa Moxe Aa buge: a Kom‘(y Vinnja’
— CO efiHa Heno3HaTa; Konky peleHuja nva 3agayara?

— CO [AB€ HEeno3HaTu UTH. Booun rn cnegHuee pemeHMja Ha 3ajadyara.:

Cnopep cTeneHoT Ha HENO3HaTUTE PaBeH—
KaTa MoXe ga buge:

JoBaH| 0 |1 |2 |34 |5|6|7([8]9

— NWHeapHa (paBeHKa oA NMpB CTENEH); Whnja| 9 [8 |7 |6 |54 |3 ]|2|1]|0
— KBagpaTHa (paBeHKa of BTOP CTEMEH);
— Ky6Ha (paBeHKa of, TPeT CTemneH) UTH. Heka co napot 6poesu (0,9) e npeTcTaBeHO

peweHneTo: JoBaH uma 0 60H60HK, a Vnuja

Cnopep, Toa Aanu paBeHKaTa COAPXMK A 9 GOHEOHN.

napameTpu unu He, Taa Moxe ga buge:

— napameTapcka paBeHKa; 3anvwun rm Kako noapeneHu naposu cute
— paBeHKa cO NocebHU KoehULNEHTMN. OPYru peLlleHunja, ako NpBMoOT 6poj BO NapoT e
BOOUYM 1 paBeHKUTE: 6pojoT 60H60HM Ha JoBaH, a BTOPUOT 6p0j BO
a) 2x + 3 =5; 6) 2x +y = 3; napoT e 6pojoT 60H60HN Ha Unuja.

B) 2x2 =x + 1; r2x +y=kx+ 3.

Heka x e 6pojoT 60HO60HM Ha JoBaH, a y €
6pojoT og 60H60HM Ha Mnunja. PeveHnuyaTa
JoBaH n Nnuja 3aegHo nmaat 9 60HO60HM,
MOXe fga ce 3anuuwTe: x + y = 9.

Ha cekoja og paBeHKUTe onpegenv v ro
BNOOT criopen 6pojoT Ha Heno3HaTuTe U
crnopepn cteneHoT Ha Heno3HaTute. Koja
O/[, PaBEHKUTE e paBeHKa co napameTtap?

fra Kown BpegHocTy Moxe fa | [ BpegHocTUTe Ha NpoMeHnMBUTE x M y ce
AL nma x, a Kou y BO paBeH- | | enemeHTn Ha MmHOXecTBOTO A={0, 1, 2, 3, 4,
Katax+y=97? 5,6, 7, 8, 9}, Taka WITO HMBHMOT 36up € 9.

MuoxectBoto A={0,1,2, 3, ..., 9} npetctaByBa AePMHULNOHO MHOXXECTBO
3a paBeHkata x+y=09.

MHoxecTBOTO nogpeaexun naposn R ={(0, 9), (1, 8), (2, 7), (3, 6), (4, 5), (5, 4), (6, 3), (7, 2),
(8, 1), (9, 0)} npeTcTaByBa MHOXECTBOTO pelleHuja Ha paBeHkaTta x +y = 9.

Booun geka x + y = 9 e paBeHKa Koja cnopes 6pojoT Ha HEMO3HATUTE € CO 2 HEMo3HaTy, a
crnopef CTeneHoT Ha HeNno3HaTUTe € NuHeapHa.

Oppeny ro BUAOT Ha paBeHkaTta 2x —y =5 crnopepg 6pojoT Ha Hemo3HaTMTe U Cropes, CTeneHoT
Ha HemnosHaTuTe.
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AKO 3a paBeHKaTa He e fafeHo AePUHULMOHOTO MHOXECTBO, MOHaTaMy Ke CMeTame Aeka
TOa € MHOXEeCTBOTO R Ha peanHute 6poesw.

3aUOMHU
PaBeHkaTa o BUAOT ax + by = ¢, Kage WwTo a, b U ¢ ce peasnHu 6poesun (koeduumneHTn), a x
N y Ce peasiHu Herno3HaTu, ce BYKa sinHeapHa paBeHKa cO fiBe Herno3HaTu.

Boouu ja paBeHkaTa 4x + 3y = 9; Taa e fiMvHeapHa CO 2 HENno3HaTu x U y, a KoepuumeHTn ce
bpoeBute 4,3 1 9.

D | 2. [JageHa e paBeHkaTa 3x +y = 7. Hajan HEKONKY Bpe4HOCTM HA x N y, 3a KOU paBeHKaTa

o NMOMUHYBA BO TOYHO OPOjHO PABEHCTBO.
Boouu ro npumepoB: 3a x=1 u y = 4. ngu(jzﬁs: H@an:sgsfaazﬂae:ov'lm nap (r, y) e
3x+y=7, 3-1+4=7, 7=7. P P '
Cornepgaj geka nogpeAeHuoT nap a)x=2uny=1; B) x=4 n y=-5;
(x,y) = (1, 4) e e4HO peLUeHNe Ha paBeHKaTa. 6) x=1 1 y=3: ) x=-1uy=10,

PelieHue Ha NMHeapHa paBeHKa Co ABe Herno3HaTu e CeKoj NoApeAeH nap oA pearnHu 6poesu
3a KOW paBeHKara npeMmnHyBa BO TOHHO 6POjHO PaBEHCTBO.

MHoxectBoTO M = {(x, ) | x, y € R n 3x + y = 7}, npeTctaByBa MHOXXECTBOTO pelleHuja Ha
paBeHkaTa 3x +y =7.

1
3. Mpoeepu ganv nogpedeHVoT nap (x, y) = (4, —6) e pelleHne Ha paBeHKaTa 2x — 3 y=10.
Hanu paBeHkaTta 3(u — 2) = 2(1 — v) npemMnHyBa BO TOYHO 6pPOjHO paBeHcTBO 3a u=0 U

v=-=-57%

4. [apeHa e paBeHkaTta x — 2y = 4. Ogpeam Tpuy HEj3VHM peLLeHuja.

Boouu ja nocTankara.
& Ce n3bupa nponsBoreH peaneH 6poj 3a x. [Npumep: x = 3.
& Ce 3ameHyBa BpeHOCTa 3a x BO paBeHKaTa: 3 -2y =4.

& Ce peluaBa gobvieHaTa niMHeapHa paBeHKa co eHa HernosHarta yve peLieHue e:

1 1
3—2y=4; —2y=4—3; —2y=1; —y:E; y:—E.

&= 3Hauu, nogpeneHnoT nap (x, y) = (3, —%) € e[HO pelleHne Ha JageHaTa paBeHKa.

lMprMMeHyBajKu ja NnoKa)kaHaTa nocranka ogpeam ywTe 2 pelleHnja Ha gageHarta paBeHka.
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Tpeba ga 3naeuu:

KOja paBeHKa e nHeapHa paBeHKa co 2
HernosHaTu;

Aa ofdpeauw peleHuja Ha NMHeapHa
paBeHKa CO ABe Herno3HaTu.

3agaqu

@ 3a cekoja o4 paBEeHKUTE 3anuwin Kowu ce
Hej3MHUTEe Heno3HaTK, a Kou ce Hej3nHUTe

KoeduumneHTH:
a)2x —y = 3; B)y=2z-1;
6)3x+2y=x—-4y+1; 1) 5u+3v=16.

Oppegn ganv nogpeaeHnoT nap:
a) (4,-6) e pelLeHne Ha paBeHKaTa

D¢~ =y =10,
x -5 y=10

6) (0, -5) e pelueHne Ha paBeHkaTa
3(u-2)=2(1-v).

Oppegu ja Heno3HaTaTa KOMMOHEHTa BO
noapeneHvoT nap (x, y) 3a cooaBeTHaTa
paBeHKa Aa npeMmHe BO TOHHO B6POjHO pa—
BEHCTBO.

a) (O, -2) 3a paBeHkarta y = 2x;

1
6) (0, [[]) 3a paBeHkaTa 2x + y =5

1
—x+2y=7.

B) (-6, []) 3a paBeHkata >
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Ilposepu ce!

Koja op paBeHkute: x+5=y-3; y-7x=10
n 9 =2y e nMHeapHa paBeHKa Co 2 HEMO3—
HaTN?

Hanv nogpenennoT nap (1, 6) e peweHne Ha
paBeHkaTa 3x —y = -37?

OTKaKo BO NMHeapHa paBeHKa Co ABe He—
no3HaTu egHaTa Hermo3HaTa ce 3aMeHM Co

fafeHa 6pojHa BpeAHOCT, paBeHKaTa npe—
MUHYBa BO:

a) TOYHO 6POjHO PaBEHCTBO;

6) NMHeapHa paBeHKa Co egHa Heno3HaTa;
B) NMHeapHa paBeHKa COo ABe HeNno3HaTw;
r) NMHeapHa HepaBeHKa.

Kowu of oBve TBpAeHa ce TOHHN?

Oppean v pelueHnjaTa Ha paBeHkaTa
2x+y=-13a xe {-2,-1,0,1, 2}.

®

lapeHa e paBeHkaTa 3(x + y) = 2x — 3.
N3Bpwu rn cnegHnte 6apaka cnopeg
AafeHVoT peJocnes;

1° ocno6oau ce of 3arpagute BO paBeH—
KaTta;

2° 3anuLWn ' YNeHOBUTE CO HEMO3HaTa 0f
nesarta CTpaHa, a YneHoT 6e3 Herno3HaTa
Of, AecHaTa cTpaHa Ha 3HaKoT ,=";

3°cBeau ro M3pasoT Ha fieeaTa cTpaHa Bo
HOpMareH BuA,

Koja paBeHka ce gobusa?

pabenku



2

PelwueHue: (

Loizicertiu ce!

Koj nogpeneH nap o peanHu 6poesun e
pelleHve Ha efHa nMHeapHa paBeHKa Co
[Be HenosHaTn?

[MpoBepu ganu nogpeaeHnoT nap

(x, y) = (-1, 2) e pelweHne Ha paBeHkaTa
2x —y=-4 nHapaBeHKaTa 3x —y =x — 4.

2 1 1
Al dx+y=6;, 4x+y=6; 4x+4=6;, 4x=6-4; 4x=2; x=Z; x=5. PeweHue: (

¥

EKBUBAJIEHTHU JIMHEAPHU PABEHKUW CO NBE HEMO3HATU

A 1.

Oppean M pelweHnjata Ha paBeH—
u Kute
A dx+y=6 n

B: 2 1 3
: x+2y—

3a y=4.

Cnopeay ro TBOETO peluaBaHe CO AaAeHOTO.

-, 4).
2’)

1 1 1 1
B: 2x+5y=3; 2x+ —y=3; 2x+5-4=3; 2x+2=3;, 2x=3-2; 2x=1; x=5.

2

5,4).

1

Boouu geka nogpeneHnoT nap (E , 4) e peweHve n Ha paBseHkaTa A 1 Ha paBeHkaTa B.

N36epu BpeoHOCT 3a x M oApean v pelwleHvjata Ha paseHkute A v B. LLITo 3akny4yysaw?

[NpoBepu ganun paBeHKUTE:
3a xe {-1,0,1, 2}.

Booun ja noctankata 3a x = —1.
3(x+2y) =5y + 1;
3(-1+2y) =5y + 1;
-3+6y=5y+1;
6y -5 =1+3;
y=4
(st’) = (_1’ 4)

Boouu u satiomru

3(x +2y) =5y + 1

n 3x+y=1 wunmaat egHaksu peLleHunja

3x+y=1,
3(-1) +y=1;
-3+y=1,
y=1+3;
y=4
(X, )= (_1’4)

[1Be NMHeapHV paBeHKM COo ABE HEMO3HaTV Ce eKBUBASIEHTHU aK0 HUBHUTE MHOXECTBA PeLLeHIja

ce ejHaKBMW.

cTo Kako Kaj NMHeapHWUTE paBeHKM CO efHa HenosHaTa, MoXeL Aa NPUMeHyBall TpaHC—
chopmaumm Ha NHeapHa paBeHKa Co ABe HEMo3HaTV U Aa ja cBedel Bo dhopma ax + by = c.

Boowuu zu tmipancpopmayuuiiie Ha pasenkuitie

P:2@x+y)-7=3x-2 u P,

>

2(x+3 )=5_x
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PaBeHka P PaseHka P,:
T ja (T
parccpopmaymja (T) 22x+y)-7=3x-2 2(x+3 ) =5-—x
3
T1: EgHaTa cTpaHa Ha paBeHKaTa ce 4Xx+6
3amMeHyBa CO MAEHTUYEH 13pas Sanday-I=di-g | —— = 9=
T2: Cekoj uneH of, paBeHKaTa MOXe fa ce
rMpeHece O/ eAHaTa Ha ApyraTacrpaHa, Ho | & 4x+2y -3x=-2+7
CO CMPOTUBEH 3HaK: 4+ 6
UNEHOBWTE CO HeMmo3HaTh Ha nesaTa, a | & @x-3)+2y=7-2 [= 3 =5
KOHCTAHTHWTE YNEHOBM Ha AecHaTa
cTpaHa. © x+2y=5
T3: [IBeTe cTpaHn Ha paBeHKaTa ce 3(4x+6 )
MHOXaT CO UCT 6pOj pa3nuyeH of Hyna. ©———F—— +3x=53
< 4x+6y+3x=15
& 7x+ 6y=15

Boouun geka co kopuctere Ha TpaHcgopmaumm, paseHknute P, 1 P, ce cBefeHn Bo:
x+2y=5 n 7x+6y=15, T.e.BO opma ax + by =c.
ro ogpeamvil MHOXXECTBOTO peLleHuja Ha paBeHKUTe.

Op oBaa chopma MOXKeLU NMofecHo ga

2y=5; k+2y=5; 2y=5-k; =15: =15
3a x=k ke R, ce X+ 2y k +F))/ ; 5% 7x + 6y =15; 7k + 6y = 15;
ornpepgenysa MHO-— = 5;; {k,;]lkeR} Sy U5 = T = 15—7k;
XEeCTBOTO peLlleHuja 2 2
Ha paBeHkKara: [k 15—7k]| KER
"6
Ognpeau rv pewenujata Ha P, n P, 3a: a) k=0; 6) k = 2; B) k = 4.
3. Oppeau ro MHOXXECTBOTO peLleHnja Ha paBeHkaTa: a)y = 3x — 5; 6)x—-1=3x-y.
& N D(2, 5){
b 4. Oppean ro MHOXKECTBOTO peLleHmja Ha paBeHKkaTa —2x +y = 1, S
o anoToa npeTcTaBm ro rpadoMykm BO npaBoarosieH KoopanHaTeH
cucTem. 41
Boou4u ja nocTankarta un cnopeam ro TBOETO peLLEeHne co JaAEHOTO. ci1la
& -2x+y=1 o y=2x+1; 3a x=k ke R, y=2k+1. 8 (143)
&~ MHOXecTBOTO pelueHuja Ha paBeHkata e: {(k, 2k + 1) | ke R}. 2T
3anuwysame: R(-2x +y=1)={(k, 2k + 1) | k€ R}. ToliT2 !
Oppeu v peweHvjaTa Ha paBeHkara 3a: al 1# B(0,11) i
a)k=-1; 6)k=0; B)k=1. y|-11f3[s / :
Boouun geka co paBeHkarta —2x +y =1 BO MHOXXeCTBOTO _2: -1 0 1 2 >
R (peanHu 6poeswn) e onpefeneHa NnHeapHaTta oyHKLUmja
y=2x+1. A=1, -1) -1
1132
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Ha upTexxoT rpauykn e npeTcTaBeHa nMHeapHarta pyHkuUmja y = 2x + 1.

i'L MoapeaeHUTe naposu (x, y) of Bugejkn -2x+y=1ey=2x+1,

rpadoMkoT Ha (byHKUMjaTa ce pe— Toraw nogpeneHnoT nap KoopanHa—
LeHWja Ha paBeHKaTa y = 2x + 1. TW Ha Koja 61no To4Ka og rpadonkoT
LLITo npeTcTaByBaaT Tve naposu Ha doyHKUMjaTay = 2x + 1 e pelueHne
3a paBeHKkata -2x +y =17 Ha paBeHkaTta —2x +y = 1.

Booun pgeka co rpacmkoT Ha nmHeapHaTa (PyHKumja y = 2x + 1, rpadomykm e nNpeTcTaBeHo
MHOXXECTBOTO pelleHuja Ha paBeHkaTa —2x + y = 1. Benume geka Toa e rpacmk Ha paBeHKaTa.

MpoBepn fanu noapefeHUTe NapoBu KOU NpeTcTaByBaaT KoopauHaTtu Ha TodkuTe: A(-1, -1);
B(0, 1); C(1, 3) n D(2, 5) ce pelieHnjaTa Ha paBeHkata —2x +y = 1.

5. Oppean ro MHOXKECTBOTO peLLEHM]ja Ha paBeHKkaTa: 3x —y = 1.

MpoBepu ganu nogpeaeHuoT nap (-1, —4) e pelweHne Ha paBeHKaTa.
MHO>XXeCcTBOTO peLleHmja Ha paBeHKaTa NpeTcTaBsn ro rpadonyKku.

Op rpadvkoT Ha paBeHKaTa ofpeau ja BTopaTta koopauHata Ha Todkata S(2, []). Corneaaj
Aeka fobneHnoT noApeneH nap e pewweHne Ha paBeHkaTta 3x —y = 1.

Tpeba ga 3naeuw:
IIposepu ce!
KOV Be NHeapHn PaBEHKM CO ABe Herno3—

HaTW Ce EKBUBAJIEHTHY;
Co KopuCTEH€ Ha TpaHchopMaLmm NpoBepu

A2 KOpMCTUWI TpaHcdopmaumnn 3a fa A0- Janv paBeHkaTa x + 2y =6 e eKBMBaneHTHa
6vew ekBMBaNieHTHA paBeHKa Ha gageHa

NMHeapHa paBeHKa CO ABe HEMo3HaTu; co paBeHkata =3 _X

4a oapeauw MHOXECTBO pellueHuja Ha 2

paBeHKa,; MHoxecTBoTO pewenvja {(k, k — 1) | k € R}

Ha eaHa rNMHeapHa paBeHKa Co ABe Heno3—

rpachmykm ga ro npeTcTaBuL MHOXECTBOTO
HaTW NPeTCcTaBu ro rpadpuyKu.

peleHvja Ha paBeHkaTa.

3agau @ Oppeay ro MHOXXECTBOTO peLleHuja Ha ce—
KOja o[ paBeHKWUTe U npeTcTaBu ro
Oppenn ro MHOXXeCTBOTO pelleHunja Ha rpaduuKm:
paBeHKaTa: 1
a)2x +y=23; 6) 3x+2y=x-4y+1. a) 2x + 3y = 6; 6)X_E =3;
Cekoja of, paBeHKnTe fgoseau ja Bo chopma B)2x+0-y=4.
ax + by = ¢ CO KOPUCTEHE Ha TpaHCHOop—
Mann. Oppeaym ja BpegHoCTa Ha napameTapoT p
a)3(x+y)=2x-3; 6)(x-3)(y-2)-1=xy; 3a nogpegenunot nap (0, 1) ga 6uge pe-
X+3 x4 LUEeHWe Ha paBeHKarTa:
B) 2 3 =2+ p-5)x-@Bp-1)y=5-p.

X
r) 5(x—-3)+8( —2)= 2 2 Auneapnu pabenku co gbe wneiiosnamu .! 133}



|\_SI/ICTEM JINTHEAPHU PABEHKW CO ABE HEMNO3HATHU

J | CUCTEM Of OBE JIMHEAPHN PABEHKU CO OBE HEMO3HATHU

Hoiticertiu ce! A (1. Wnuja u MapTuH nmaat no epeH
S akBapuyMm co pubu.
36upoT of 6pojoT Ha pnbuTe BO ABaTa akBapu—

_ ymn e 10. PasnukaTa of 6pojoT Ha pubute BO
OApeAn ro MHOXECTBOTO peleHnja Ha|  Zxgpapuymot Ha Mnnja 1 aksapuymoT Ha Map—

Koja paBeHka ce BuKa nmHeapHa paseHka
CO AB€ Hano3HaTn?

NMHeapHaTa paBeHKa Co ABe HEeno3HaTu: TUH e 4.
xX+y=7
Konky pelueHuja nma paseHkata? Konky pnbn nva Bo akBapuymoT Ha Mnuja, a

KOJTKY BO akBapuymoT Ha MapTuH?

Boou4n ro peweHneTo:
Heka Bo akBapuymoT Ha Vnunja nma x pubu, a BO akBapuymoT Ha MapTuH nva y puou.

&= Op npBKOT ycroB BO 3agadvarta crnegyBa:

MpomeHnuBuTEe x M y Ce MeHyBaaT BO MHOXecTBOoTO |x [1]12]|3]4|5|6(7]|8]9
A={1,2,3,..., 9}. BowTo? Bo Tabenata ce pafexu pewenvjata [, 19l8[7[6[5[4[3[2]1
Ha paBeHKarTa.

@ Op BTopMoT ycros Bo 3agayata cnegysa: |x-y=4.| [x[5][6[7[8]9
1(21314|5

Paarnepgaj ja Tabenarta v BOOYM 'm peLleHunjaTta.

Bo egHunoT akBapuym uma 7 pnbu (og Nnwnja), a so gpyrnot (og MapTuH) nva 3 pubu. HnsHmoT
36upe 7 +3 =10, aHnBHaTa pasnukae 7 — 3 = 4.

Oppeau Koj og nogpeaeHnTe Naposn (x, y) e 3aefHUHKO pelleHne Ha ABETE PaBEHKMU.
Booun geka naport (x, y) = (7, 3) e pelieHne Ha paBeHkaTa x + y = 10 n Ha paBeHkaTax — y = 4.

Cornefaj feka oBaa 3ajada ja peLun Taka WTo 04pean 3ae4HNYKO PELLEHME Ha B NINHeapHU
PaBEHKW CO ABe Herno3HaTu, T.e. ro 04peamn NPEeceKoT Ha HUBHUTE MHOXECTBA peLleHuja.

3atiomHU

[1Be NuHeapHN paBeHKM CO ABe UCTW HEeMo3HaTK, 3a Ko ce 6apa 3aeHNYKO peLLeHue,
OZHOCHO MPeceK Ha HUBHUTE MHOXXECTBA peLLEHja, Ce BUKa CUCTEM Oof ABe NIMHeapHU
paBeHKM CO ABe Herno3HaTu.

ax+h =¢

a,x+h, =c, T V1Y ce HerosHatu, a,, a, b,, b, c, W c,Cce peanHn 6poesu

Ce 3anvuwysa: {

(koepuuymeHTH).
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eHTUTEe Ha CUCTEeMOT.

x4+ =1
3. Boouu ro cuctemot: 1 2
—x—-3 =-2.
3
VmeHyBaj rm Heno3HaTuTe.

b A

o L1

3anvwm rn paBeHKNUTe 0of 3afadarta 1 Kako CUCTEM M Ofpean M HEMo3HaTUTe N Koeduum—

Oppean v KoepLUMEHTUTE HA CUCTEMOT.

MpoBepwn ganu nogpeaeHnoT nap (x, y) = (2, —1) e peweHne Ha paBeHkarta: 3x + 2y = 4.

MpoBepu ganu NapoT (x, y) = (2, —1) € pelweHne Ha paBeHkaTa: x — y = 3.

Booun geka napot (2,-1) e 3ae4HUYKO pELLEHNE Ha ABETE paBEHKM Of CUCTEMOT, T.€. NoApe—

geHvot nap (x,y) = (2, -1) e pelleHne Ha CUCTEMOT: {

3Xx+2 =4
Xx— =3

OnwTo, peweHne Ha cUCTEM oA ABe JIMHeapHU paBeHKMU CO ABe Heno3HaTu e noapeaeH nap
0f, peariHm 6poeBn KOjLITO € 3aeQHNYKO PeLLEHNE Ha ABETE PaBEHKM.

L

6)

) Xx— =-5 X+2 =4
2Xx+2 =-1 3x+5 =9

Loizicetuiu ce!

AKO BO Ja/ieH CUCTEM HepaBeHKM eaHa of
HepaBEHKMUTE Ce 3aMEeHUN CO eKBUBANeHTHa
HepaBeHKa Ha Hea, ce gobuBa CUCTEM
HEepaBeHKW LITO € eKBUBAaNIeHTeH Ha
[AafeHVOT.

{10x > 20
3owTo cuctemoT
X>—-3

5x>10

€ eKBUBAJIEHTEH CO
X>—-37?

AKO ABe NHeapHy paBeHKM Co ABe HeMno3—
HaTV MMaaT efQHaKBU MHOXecTBa pelue-
HuWja, Torawl Te ce eKBUBANIEHTHM.

lNpoBepu ganu paBeHKaTa
3(x +2y) =5y +1 npaeeHkata3x+y=1ce
€KBUBAITEHTHMW.

Cucmten auneapru

lMpoBepun 3a KOj 04 cucTeEMUTE NogpPeaeHNoT nap (-2, 3) e pelleHune:

2x—3 =3

x+5 =1.

@ | 6. [apenn ce cuctemute:

|
X :5 = —
A: + n B: S—X
3X— =3 3Xx— =3.

MHO>XeCTBOTO pelleHnja Ha cucTemoT A e
npecekoT Ha MHOXecTBaTa pelleHunja 3a
paBeHkaTa x+y=5:{(k,5-k)| k€ R} nsa
paBeHkata 3x —y = 3: {(k, 3(k-1)| ke R}.
lMpecekoT Ha MHOXXecTBaTa peLleHnja Ke ro
ogpeav co usegHadyBame Ha KOMMNO-—
HEeHTUTe Ha nogpefeHuTe naposwu. [peuTte
KOMMOHEHTU Ce efHaKBW, T.e. k = k. Ogpean
ro k o, BTOpUTE KOMIMOHEHTU, T.€. peLwun ja
paBeHkaTa 5 — k= 3(k - 1).

Mposepu ganu napot (x, y) = (2, 3) e pewe-
HWe Ha cuctemoT A.

MHO>XeCTBO peLueHunja Ha cuctemoT B e npe—
CEKOT 0 MHOXEecTBaTa peLleHuja 3a paBeH—
kata y=5-x:{(k, 5-% | ke R} n3a
paBeHkaTa 3x —y=3:{(k, 3k - 3) | k€ R}.
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Koj e npecekoT Ha MHOXKecTBaTa peLleHnja Ha paBeHKUTE BO cUcTeMoT B.

Mpoeepu gann napoT (x, y) = (2, 3) € peweHne Ha cuctemoT B.

Booun geka paBeHKUTE BO CUCTEMOT B nmaaT UcTu MHOXKECTBA pELLEeHNja KaKO paBeHKUTE BO
cuctemot A.

OBue gBa cucTeMu maat efHakBM MHOXECTBa peleHuja. [apoT (x, y) = (2, 3) e peweHne Ha
cnctemoT A n Ha cucTemoT B.

AKO ,u,Ba cucrtema paBeHKVI nvaat e,qHaKBM MHO>XeCTBa pemeHMja, TOoraw Tne ce eKBuBasJieHTHMW.
=5-x

X+ =5
Cuctemot A: n cuctemot B: Ce eKBMBASIEHTHMW.
3x— =3 3x-— =3

Koja o paBeHKUTE BO CUCTEMOT B e ekBnBaneHTHa Ha paBeHKata x +y =5 BO CUCTEMOT A, 1
CO KOja TpaHcgopmauumja e gobmneHa?

AKO Hekoja 01 paBEHKWTE Ha JafieH CUCTEM Ce 3aMeHM CO EKBUBANEHTHA PaBeHKa Ha Hea, ce
fo6uBa CUCTEM EKBMBANIEHTEH Ha AaeHUOT.

7. Boou4yn v 06pa3NOXKM 30LUTO CE EKBUBANIEHTHU CUCTEMUTE:

5x— =x—4 4x= —4 X+ =8 2x+ =3
X4+ =3 " ks =3 2x+ =3 1 Jox+2 =16

Co ekBMBANeHTHM TpaHcopMauun fafeH CUCTEM ce TpaHcdopmuMpa BO €KBUBANEHTEH

=b’

Op Hero HenocpeaHO MOXXE Aa Ce NPoYUTa PELUEHNETO Ha CUCTEMOT.
MapoT (x, y) = (a, b) € pelieHne Ha CUCTEMOT.

CUCTEM KOj MMa chopma {

2(x+ )=6+2

8. Boouun ro pewaBakbeTo Ha CUCTEMOT: { 5

{2(x+ )=6+2 - {2x+2 =6+2 —g, | Nesata cTpaHa Ha npsata paBeHka e

= =5 3amMeHeTa CO UAEHTUYEH n3pas.
2x+2 -2 =6 = YneHOT 2y e NpeHeceH Ha nesaTta CTpaHa o paBeHKaTa
— (CO cNPOTUBEH 3HaK).
N 2X=06 = N3pas3oT Ha nesaTta cTpaHa Ha npBaTa paBeHKa € [0BefeH BO
=5 HOpMasieH Bua.
N Xx=3 =&) | lNpBaTa paBeHka e peweHa no x, T.e. ieBata u gecHara ctpaHa ce
=5 nogernieHu co 2.

Mapot (x, y) = (3, 5) e pelweHne Ha CUCTEMOT PaBEHKMW.

X=-7

9.  Peww ro cuctemor:
2( —1)+3x=3(x+2).
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Tpeba ga 3naeuw:

LUITO € CUCTeM o ABe NMHEeapPHN paBeHKMU Ilposepu ce!
CO [Be Hero3HaTV U Kako ce 3anuLlysa;
[la npoBepuW Janv aageH nogpeaeH nap e Oppeav eKBMBaNEHTEH CUCTEM HA CUCTEMOT
pelleHune Ha AafileH CUCTEM PaBEHKU; 5x—3 —2x+1 . ]

, BO KOj IBETE paBEHKU Ke
[a onpeJenuu eKBMBaneHTeH CUCTEM Ha —2x+3

dafeH cucTem; nvaart opma  ax + by = c.

[a peLunL cMcTem 4oBenyBajKu ro Bo hopma
O/l Kaze HenocpeaHo MOXe Aa ce rnpoynTa
peleHneTo.

Mposepw ganu nogpeaeHnoT nap (x, y) = (3, 2)
2Xx— =6-—

€ pelweHne Ha CUCTEMOT: { 5

3agauu

Oppeau rv HenosHaTUTe U KoedUUMEHTUTE Oppeov efieH eKBMBaNEeHTEH CUCTEM Ha

BO CEKOj 0 CUCTEMUTE: CUCTEMOT:
2 =0
- =6- X2+ . 1., X+2 =
S Noxis =2 a) 2"~ 62,1 _,
3 X—2 —5=0; 3 2

0,25x+0,04 =0
B

4x+25 =641.
@ Oppeay eKBMBaNEHTEH CUCTEM Ha CUCTE—
3anuvim rv Kako CUCTEM Of AiBE NINHEAPHU

o 2
PaBEHKU CO [IBE HEMO3HATU PeYeHNLTE: (X-Dx+D-2 =(x-3)

36upoT Ha ABa 6poja e 64, a HMBHATA MOT- x BO KOj
pasnvkae 17. 2 2
EfieH BHATpELLEH arof Ha TPUarosHUKOT [IBETE PaBEHKM UMaaT hopma ax + by = c.

ABC e 52°. PasnukaTta Ha gpyrute gsa

arnm e 18°. Peww ro cuctemor:

Bo aBe kacuykm mma BKynHo 440 ge—

Hapu. AKO o npeaTa ce npdpraTt BO a){x_ =—-2- ) x=-3
BTOopata 180 AeHapu, BO Kacu4KuTe Ke = 4; X+ =3+x
nva egHakBa cyma napu.

@ MpoBepn ganv nogpeneHVoT nap: . . )
a) (2, 10) e peLUeHne Ha CUCTEMOT: @ BojaH 1 [lejaH ce 6paka. 36MpoT of ropu—
HUTe Ha bojaH n Ha [lejaH e 16.

3x— =-4 .
36vpoT o4 roagnHuTe Ha BojaH 1 nonosu-
=5X; HaTa of roguHuTe Ha [ejaH e 12.
6) (2, 2) e pelLueHne Ha CUCTEMOT:
® 3anuwun cuctem of ABe NMUHeapHu
|x-4 =-6 paBeHKN CO ABe Hemnos3HaTu crnopej
5x—3 =4 ycnosuTe BO 3ajadvara.
B) (1, 1) e pelieHre Ha CcUCTEeMOT: ® [anwv BojaH v [lejaH ce 6nmaHaum?
{x + =2 O6pasnoxm ro CBOjOT OAroBop.

2x— =0
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4 | FPA®NYKO PELWABAHE HA CUCTEM NIMHEAPHU PABEHKWU
CO ABE HEMNO3HATU

Houicertiu ce! A 1. Bo vucra koopanHaTHa pamHuHa (Ha

TN UCT UpTeX), HaupTaj rv rpadpuumTte
Booun ro rpadpmkoT Ha paBeHkaTta2x—3=y.  Ha paBeHkuTe: x+y=5 1 3x -y =3.
YA Boouu geka co gageHvTe paBeHku ce onpe-—
3 D aernenun pyHkummTte: y=5-x n y=3x - 3.
x y 21 Cnopeawn ro TBOETO peLleHne co JafeHoTo.
-1 -0 ! R x+y=5
3 ~110] ; y=5-x
1 . x |y
3 B (0[5 ]A0S
1 4 [1]B#4,1)
A
3x-y=3
Oppegun v KoopanHaTUTe 3a cekoja oA y=3x-3
TouknTe A, B, C n D. lLUTo npeTcTtaByBaaTt
KoopAuHaTUTe Ha TWe TOYKWU 3a AajeHaTa I
paBeHka? | 0 ]3] C(0,-3)
1] 0 [D(1,0)

Heka TouykaTa BO Koja ce cedaTt rpaduumte Ha paBeHKuTe e Todkata M. Ogpegun rm Koop—
JuHaTuTe Ha To4vkaTa M.

[MpecekoT Ha MHOXKeCcTBaTa peLleHnja Ha ABETEe PaBEHKU € NOAPEeAEHMNOT nap KoopAnHaTH Ha
ToukaTa M(2, 3).

X+ =5
MapoTt (x,y) = (2, 3) € eANHCTBEHO PELLEHNE HA CUCTEMOT PABEHKN 3x _3
2 3x— =3
»  ['padmyku pewm ro CUCTEMOT PaBEHKMU: 3x+ —0.
_ — , W
Hotucetau ce: 75 CuncTemoT 04 ABe NIMHeapHN paBeHKU

[lBe npaBu BO paMHUHaTa MOXarT: CO ABE HenosHaTu:
— [a ce ceyaT BO eZHa TOYKa,;
- [a ce coBnaraar;

- [la ce 3aeMHO naparnesnHu npasu.

'padomunTe Ha paBEHKNTE BO €EH CUCTEM
ce npasu, N CUCTEMOT MMa OHOJSIKY peLue—
HWja KOJIKY LITO 3aefHUYKU TOYKU Mmaat
rpacuuuTe.

¥ L

&= VMa efHO pelleHne, ako rpacduumTe Ha
paBeHKUTE ce cevar;

&> UMa 6eCKOHEYHO MHOry pelleHunja, ako
rpacomymTe Ha paBeHKUTE ce NpaBu LWTO
ce coBnaraar;

(&~ Hema pelueHune, ako rpacuunte Ha pa—
BEHKMWTE Ce pasfNINyHu napanenHu npasu.
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X+2 =5
3. Mpocnegu ro rpadhnyKoOTO peLleBare Ha CUCTEMOT: {x -1
y 1
x-y=-1 3 B/ Rx-y=-1)
C
X 1Y A M
-1|3|& C -3|-2|& A 21— Rix s D
3|1]e D 2|3]= B pr2r=9)
1
3anvwu rn KoopanHaTute Ha ToukuTe A, B,
C,DuM. i } 5 >
- - 1 2 3 x
Koja og ToukuTe e npecek Ha rpadouuuTe? :{" 2 1
I T -1
Boouu geka cuctemoT nma camo efHoO i
pewenve R ={(1, 2)}, T.e. (x,y) = (1, 2). I o
A
X+2 =3
4, [Npocnegu ro rpaunyKoTo peleBare Ha CUCTEMOT: oX+4 —6

1

~E] R@r+4y=6)
1

& A
& B

& C
& D

W)= =

ol =<

W)= =

ol-|<

3anuwm rn koopamHaTute Ha Todknte A, B, C n D.

Boouun geka cute To4KM of rpadomumnTe ce 3aefHNYKN U T-1
CUCTEMOT MMa 6ECKOHEYHO MHOrYy peLueHuja.

X+3 =2
5. Mpocneau ro rpachMyKoTO peLueBarbe Ha CUCTEMOT: X+3 —5
y N
~2J R(x+3y=5)
x |y X [y D
A1 | = A 5/0 (& C A 1
T e I
5 ole=B 2 1 & D ) IB . . c
1 0 1 28 4 5 «x
3anuwm rn koopaunHaTuTe Ha Todkute A, B, C n D. 1_1 Rx+3y=2)

[anu rpadomumte nmaat 3aegHuUYKa Touka?

Booun aeka rpadmumTe ce pasnnyHn napanesiHi npasn 1 CUCTEMOT Hema pelleHue, T.e. R = J.
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Tpeba ga 3naeuu: Ilposepu ce!

Aa rvi HaupTaL rpadpuumTe Ha iBeTe paBeH— Bo koj cny4aj cuctemoT og ABe NMHeapHu
K1 o4 CUCTEeMOT JNIMHeapHW paBeHKN BO eaHa paBeHKM CO ABE HEMNo3HaTu:

KoopAnHaTHa paMHUHa;
a) uma caMo €4HO peLLEHME;

rpachvyKmn 4a pelnil cUcTeM Of, ABe JNIHe— 6) UMa 6eCKOHEYHO MHOTY peLleHuja;
apHW PaBEHKM CO [BE HEMO3HaTK; B) Hema pelueHmne?
/12 O NPOLIEHMLL MHOXECTBOTO peLleHuja Ha O6pasNOKY o CBOJOT OAFOBOP.

CUCTEMOT criopef rpauLmTe Ha paBeHKnTe.

3agaqu
@ Iowiceiiu ce!
@ Pewwu ro rpacdnykm cekoj oa cuctemmte: B TpadmkoT Ha dyHKupjaTa y = ax e npasa
LWTO MUHYBA HU3 KOOPAMHATHUOT NOYETOK.
=8—4x 5 =X+2
) =5x—-1 3x— =-6; B pacdukoT Ha dbyHKUMjaTa y =ax + b, €
npaea WTO € napanenHa co rpadukoT Ha
5 { —6x=0 dyHKUMjaTa y = ax.
ax— =2 B padumkoT Ha yHKUMjaTa y =a € npasa
napanefsiHa co x-ockaTta. [[padukoT Ha
doyHKUMjaTa x =g € npasBa naparesHa co
@ ["'padomykm peLum ro cekoj o cuctemmTe. y—ocKaTa.

Mo Konky pelleHuvja uma cekoj og Hue? @ Cekoja of paBeHKMTe BO CUCTeMUTE Noaosny
3anuu ja Kako yHKuuja:

a) 2x— =1 6) X+3 =2
=1-x 2X+6 =4 i = 2x 6 2x+ —1=0
—2X=-3; =1
1
=X —x+2 =1 _ B
B) X_2. r) 2 B) X—3 r) X+ —2
- =1. =2 3x+3 =6.

® 3a cekoj cucTem NpoueHu ja 3aemHaTa
nonoxo6a Ha rpamunTe Ha (PyHKUMUTE U
NPOLEHN O MHOXXECTBOTO pelleHnja Ha
CUCTEMOT.

@ Pewwu ro rpadmnyku Ccekoj o4 CUCTEMUTE U
NpoBepwU ja cBojaTa NPOLEHKaA.
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S| PELWABAHE CUCTEM JIMHEAPHU PABEHKU CO OBE
HEMNO3HATU CO METOA4 HA SAMEHA

Houwicettiu ce!
A /1. Boouu r1 cuctemute A n B op gse
Kow gBa cMCTeMM paBeHKM ce eKBuBaneHTHn? NIMHEeapHU pPaBeHKK CO ABE Henos-—
HaTw.

MpoBepn geka nogpeaeHNoT nap
(x, v) = (5, 1) e pelwweHne Ha cuctemuTe: C[2x+ =1 5 =1-2x

X=8-3 x=8-3 "13x—=5 =21 " 3x—5(1-2x) =21"

2x—4 =6 28—-3)—4 =6
LLITo 3abenexysall 3a paBeHKWTE BO ABaTa Kako ce [obueHu paBeHKUTe BO BTOPUOT
cuctemn? CUCTEM O[] PaBEHKUTE Ha MPBUOT CUCTEM?

MpBuTE paBeHkM BO A n B ce eKBMBaneHTHW, a BO BTopaTa paBeHka o4 cuctemot B,
HernosHaTarta y e 3ameHeTa Co u3pas of npsaTa paBeHKa.

Mokaxkn geka nogpeneHnoT nap (x, y) = (2, —3) € peLlleHne Ha CUCTEMUTE.

AKO BO efHa 04 paBeHKWTe BO CUCTEMOT, egHaTa HernosHarta ce uspaswv npeky BTopara,
noToa co AO6MEeHMOT U3pas ce 3aMeHV Taa Hermo3HaTa BO Apyrata paBeHKa, Torall HOBO—
pobueHaTa paBeHKa M npeaTa paBeHKa 0f CUCTEMOT obpasyBaaT HOB CUCTEM LUTO €
eKBMBasieHTeH Ha gageHnoT cuctem. OBa ce Brika CBOjCTBO Ha 3amMeHa.

3x+2 =13 ,
2. BoouM ro pelaBareTo Ha CUCTEMOT B CO KOPUCTEHE Ha CBOJCTBOTO Ha 3aMeHa.
3x+2 =13 3x+2-5=13 = Bo npBaTta paBeHka, HernosHaTaTa y e 3ameHeTa
-5 < 5 CO BpeAHOCTa 3a y 04, BTOpaTa paBeHKa.
o 3x +510 =13 =271 | Ce pobuBa CUCTEM EKBUBANEHTEH Ha NPETXOLHMOT.
o Ce kopuctn ekBuBarneHTHa TpaHcdopmaumja (10 ce
3x=13-10 "
& —&J | npecbpna og gpyraTta cTpaHa Ha 3HaKkoT ,=" CO Crpo—
=5 TUBEH 3HaK).
3x=3
= -5 X=a
= [JobneHnoT cuctem e o BUOOT _p o4 Kage
=) -
PN {X -1 HenocpeaHo ce Ynta nogpegeHnot nap (x, y) = (1, 5)
=5 LUTO € pelleHne Ha CUCTEeMOT.
R, ={(1, 5)}
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2x+ =6 )
Pewwmn ro cnctemoT paBeHKMN { 3 CO KOPUCTEHE Ha CBOJCTBOTO Ha 3aMeHa.
X=3.
=Xx-5
3. Oppean ro nogpefeHNOoT Nap WTO € peLleHne Ha CUCTEMOT: 5x12 —4

Boouu

Mo>kell Aa ro KOpMUCTULL CBOjCTBOTO HA 3amMeHa Taka LUTO BO BTopaTa paBeHKa HerosHaTarta
¥ Ke ja 3aMeHUL co U3pasoT x — 5 e4HAKOB Ha y Of MpBaTa paBeHKa.

5x+2 =4 5x+2(x—5)=4

AKO NPOAOMXMLL Aa peluaBall NpaBuiHO, Ke ro Ao6uell eKBUBANEHTHUOT CUCTEM:

=x-5
&
X =
—2_5 AKO HenosHaTaTa x BO nNpBaTa paBeHKa ja 3aMeHuL Co BpeaHocTa
= K2 &) | 23a x ofBTOpaTa paBeHkKa, Ke fobueLl CUCTEM 0, KOj MOXeLl aa
ro 3anvuewl peleHneTo.
=-3
&
X=2.

MpoBepwu ganu 3a nogpeneHnoT nap (x, y) = (2,-3), paBeHKUTe 0f CUCTEMOT Ce TOYHU 6pOjHU
paBeHCTBaA.

=x-1
Ha crnn4deH Ha4mH peLumn ro CUCTEMOT PaBEeHKMU: {x _3
3x+2 =5
4, lMpocneam ro pewasaHeTo HA CUCTEMOT PaBEHKM:
2x—-3 =-14.
Boouu: Bo BTOpaTa paBeHka HenosHaTara x € uspa—
3x4+2 =5
3x+2 =5 == 3eHa npeky y.
ox_3 —_14 = |x_3 —14 MoHaTamy, x BO MpBaTa pPaBeHKa ce 3aMeHyBa CO
2 n3pasoT 3a x Of BTOpaTa M noHaTtamy ce Bpwar
TpaHcopmMaLmu.
3-3 _14+2 =5/-2 3(3 —14)+4 =10 9 —42+4 =10 13 =10+42
& & _ _ & — &
3 _14 x:3 14 < x:3 14 x:3 14
X= 2 2 2
2
13 =52 =4 " =4 " —a w—_1
& — 4 —
x:3 214 = x:3 42 14 x:12214 N—_1 W _4
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MpoBepn geka napoT (x, y) = (-1, 4) e peweHne Ha CUCTEMOT PaBEHKW.

{5X -3 =17
Pewu ro cuctemMoT paBeHKu

BakBMOT HA4YMH Ha pelLaBare Ha CUCTEeM NTMHeapHU PaBEHKM CO ABE Hemno3HaTu ce BUKa pella—
Batb€ Ha CUCTEMOT CO MEeTOA Ha 3aMeHa.

X+ X—

_ =8
Bo cnucteMoT paBeHKM: er 3 HUTY efHa o paBeHKUTE He e 3anuaHa Bo
X X —
+ =11
3 4

dopma ax + by = c.

3a fa ce peLun BaKOB CUCTEM, MPETXOAHO € MOTPE6HO paBeHKMTe Ja ce AoBedat Bo dhopma
ax+ by=c.

X+ X—

— =8/-6
Mpocneau ro pewasareTo: Xer .
+ =11/-12
3
X+ X —
5 8-——5—6=86 {3(x+ )—2(x— )=48 3X+3 —2x+2 —48
X + X 4x+ )+3(x— )=132 {4x+4 +13x-3 =132

A2+ 5——12=11.12
3 4

X+5 =48 o X=48—-5
7x+ =132 7(48—-5 )+ =132 "

X 8
Mpogomkm co pewaBameTo. TOYHO CU peluaBasrl ako cu gobun CUCTeM { 6’ OOHOCHO

nogpeneH nap (x, y) = (18, 6), WTO e peweHne Ha JaAEHNOT CUCTEM PaBEHKM.
X

——
Pewwu ro cnctemoT paBeHKMU: 3 2 .

X

—t—= 4

2 2

AKO Npwv peLlaBaH-eTO HA CUCTEM PaBEHKM, MO U3BPLLEHNTE TpaHcgopmMaLumn ce gobue cuctem
BO KOj e4Ha Of paBEHKUTE HEMA peLLEHME (Ha NpuMep, ako ce gobue

0 -x=-1), TOraw CMCTEMOT HEMA pPELLEHME.

AKO, nak, ce gobme cUCTeM BO KOj CEKOj peaneH 6poj e peLleHne Ha egHa of, paBeHkuTe (Ha
npumep, 0 -y =0), a gpyrata paBeHKa He € NPOTUBPEYHa, Toraw CUCTEMOT MMa 6€CKOHEYHO
MHOTY peLLeHuja.

Cucmem auneapnu pabenku co gbe neiwosnamu .! 143}



X+ =3

6. Peww ro cuctemor A:
2x+2 =5

n cuctemot B: {

2x+3 =1
4x+6 =2.

Boo4n geka cucteMoT A Hema pelleHune, a cucteMoT B nma 6eCKoOHeYHO MHOTY pelueHuja.

Tpeba ga 3naew:

Ja oapeayll pelleHue Ha CUCTEM of LBe
NMHeapHN paBeHKU CO ABe HernosHaTu co
KOPUCTEHE Ha METOZOT Ha 3aMeHa;

npaBUITHO Aa r'M KOPUCTULL EKBUBAJTIEHTHUTE

TpaHcopMaumn Npy pellaBare Ha CUCTEM
PaBEeHKMW.

3agaqu

Ilposepu ce!

O6pas3noxmn Kako Ke noctanuil npu pelia—

XxX=5
Barb€TO Ha CUCTEMOT: CO KO-
2X +

:7,

pucTtere Ha MeTogoT Ha 3aMeHa.

Bo cnegHUTe 3aga4dun pewn rm CUCTeMnTe paBeHKn co MeToaoT Ha 3aMeHa.

@ 2 {3x:+42 =14 ) {ZX:—SC;% =5 2

4x=0
8) |3x+2 =14 6)
@ X— =2 =11-2x
3) l3x—2 —9 6) |5x—4 —8g
3x+ —-13=0 @ a)
®) |2x-3 —5=0
® ox— =2 _2 =3
Q) |3x+4 =3 s + =4 6)
3x=3-6
B) |5x— —16.
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6 |PEWUABAHKE HA CUCTEM NUHEAPHU PABEHKM CO ABE
HENO3HATU CO METOA4 HA CMNMPOTUBHU KOE®PULIMEHTU

2x—3 =12

2x—3 =12
1. [Jagenwu ce cuctemute paBeHkn A: n B:

5x+3 =9 2x—3 + 5x+3 =12+09.
Mokaxkn geka nogpeneHnoT nap (x, y) = (3, —2) e peleHne Ha gBaTa CUCTEMMN.

Boouu geka cuctemnTe ce eKBuBaneHTHU. Kako ce fo6ueHn paBeHKUTe BO BTOPUOT CUCTEM Of,
paBeHKNUTE BO MPBMOT CUCTEM?

[MpBUTE paBeHKM 1 BO ABata CUCTEMM CE UCTW, @ BTopaTa paBeHKa BO cuctemoT B e
pobreHa co cobupare Ha nesBnTe, OQHOCHO AEeCHUTE CTPaHW Ha npsaTa u BTopaTta
paBeHka of cuctemoT A.

AKO COOBETHUTE CTPaH Ha ABe paBeHKM M cobepeme, 04HOCHO OA3eMeMe, BenMme aeka cme
n3BpLune cobupare, 04HOCHO of3eMatbe Ha paBeHKUTe.

AKO BO fjafieH cMcTeM Koja 61ro paBeHKa ce 3aMeHmn Co 36MPOT UMW pasnivkaTta Ha paBeHKuUTe,
ce Ao6vBa HOB CMCTEM LUTO € eKBMBASIeHTEH CO AafeHMOT.

OBa ce BMKa cBOjCTBO Ha 36Mp Ha paBeHKNTE BO CUCTEMOT.

5x—2 =5
2. lMpocnean ro pewasareTo HA CUCTEMOT {7)( Lo 31 CO KOpUCTEHEe Ha CBOjCTBOTO
Ha 36up.
5x—-2 =5 5x—-2 =5 = Ha BTOpaTa paBeHka o cMCTEMOT e Joda—
7x+2 =31 <~ 5Xx—2 4+ 7x+2 =314+5 AeHa npeaTa paBeHKa of, CUCTEMOT.
o SX—2 =5 o SX—2 =5 = Ce pobuBa cMCTEM EKBUBASIEHTEH Ha MNp—
bx—2 +7x+2 =31+5 12x =36 BMOT M BTOpaTa paBeHKa ce cBeAyBa Ha pa-—
BEHKa CO efiHa Heno3Hara.
5x—2 =5
&
x=3
5.3-2 =5 -2 =5-15
& <=3 & (3 @ | Ce peluasa cMCTEMOT CO METOAOT Ha 3aMeHa.
-2 =-10 =5 X=a
A K—3 < x—3 2 | PaBeHkuTe ce fAosefysaaT BO BUAOT | b

Mpoeepu gann (x, y) = (3, 5) e pelueHme Ha CUCTEMOT.

=1

Pewwu ro cuctemoTt paBeHku {3 9
X— =9.
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e Ba)kHO e ja BOOUWLL AeKa:
ﬂ__ KoeduUMeHTUTe npea x, OAHOCHO Npej y BO ABETe paBeHku Tpeba ga buaat
CNpOTUBHKU 6pOEBU;
npu cobuparbeTo Ha COOABETHWTE CTPaHM Ha paBeHKWTe ce Jo6uBa paBeHka co eaHa
HenosHaTa;

BO HOBOOOMEHNOT EKBUBASIEHTEH CUCTEM e4HaTa paBeHKa e Co ejHa Herno3HaTa, na CUCTEMOT
noHaTamy ce pelwaBa co MeToaoT Ha 3aMeHa.

5x+2 =3
3. Pewwm ro cuctemot paBEHKMU:
X+ =3.

KoethuumeHTuTe nped x, 04HOCHO Npes v, He ce CNpOoTUBHM 6POEBW, Na ako rv cobepell paBeH—
KUTe Hema fa fobvell eKBUBaNeHTEH CUCTEM BO KOj eAHaTa paBeHKa e co efHa HernosHaTa.

Koja TpaHcthopmaumja Tpeba ga ja n3spLumLl Ha BTOpaTa paBeHKa 04 CUCTEMOT 3a Koedunum—
EeHTUTE Npe4 x wnu npeq y ga émaaT cnpoTuBHM 6poeBn?

AKO ABeTe CTpaHu Ha BTopaTa paBeHKa ' MOMHOXXam Co —5, Toraw KoehuyneHTuTe
npeg x Ke éugat cnpoTuBHM 6POEBMU.

AKO [BeTe CTpaHu Ha OBaa paBeHKa rv noMHOXKam cO —2, Torawl KoeuyneHTuTe
npea y Ke 6ugat cnpoTUBHWU 6pPOEBMU.

Crnopeay ro TBOETO peLleHne co A4aAeHOTO.

5x+2 =3 5x+2 =3 - Co MHOXere Ha BTopaTta paBeHKa co (-5), ce
x+ =3/ -5 _5x—5 —_15 [o6vBa eKBMBaneHTeH CMCTEM BO KOj Koeduumn—
eHTUTe npeg, x Ce CnpoTUBHU GPOEBMW.
5Xx+2 =3 Ce cobupaat paBeHKnTe 1 ce gobusa cMCTeM BO
5x12 1 _5x_5 —3_15 KOj BTOpaTa paBeHKa ce cBeAyBa Ha paBeHKa Cco
efjHa Heno3Hara.
5x+2 =3 5X+2 =3 & NMoHaTamMy CUMCTEMOT ce peluaBa No MeTof Ha
-3 =-12 =4 3aMeHa.

JoBpLun ro pewaBarbeTo Ha CUCTEMOT.
MpoBepu ganu (x, y) = (-1, 4) € peleHne Ha CUCTEMOT.
PeLwm ro uctnmoT cuctem Taka WTo KoedomumeHTuTe Npej v Aa éuaat cnpoTUBHU 6poeBu.
X+ =1
Pewwu ro cuctemot
2x+3 =-4.
2m+7n=9
3m+2n=5.

Bo oBoj cucTem, 3a ga ce gobujat paBeHKM CO CNPOTUBHU KOEDULMEHTU Npeq, m (MNv Npea )
Tpeba fa ce NOMHOXM CO 3 NMpBaTa paBeHKa, a Cco (— 2) BTopaTa paBeHka (unm co 2 npeaTa
paBeHKa, a co (=7) BTOpaTa paBeHKa).

4. Pewwn ro cuctemot pPaBeHKU: {
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J[loBpLum ro pewaBarbeTo Ha CUCTEMOT:
2m+7n=9 /-3 - 6m+ 21n =27 - 6m+ 21n =27 - 6m + 21n =27
3m+2n=5 [ -2 —6m—4n=-10 6m+2In + —6m—4n =27-10 17n=17
Mposepu geka (m, n) = (1, 1) e peweHne Ha CUCTEMOT.
Pewmn ro uctmoT cuctem taka Wwto KoemuymeHTuTe npes » Aa éugaTt cnpoTUBHU BPOEBMW.

BakBMOT HaunH Ha peluaBare CUCTEM PaBEHKN Ce BUKA peluaBarbe CO MeTo Ha CNPOTUBHMU
KoecduLyneHTH.

5. Co kopucTere Ha MeTodoT Ha CNPOTMBHU KOEMULUMEHTU PELUM TO CUCTEMOT PaBEHKMU:

x—2 =3
3Xx+8 =-43.
Tpeba ga 3naeu:
Ilposepu ce!
METOZOT Ha CMPOTUBHU KOEMPULMEHTU MO— .
cebHO e 3rofeH 3a KOPUCTEHE Kora Koe— MNpouenn Koj oA cncTemnTe € No3rofeH 3a
TUBHW 6POEBY MU KOra CO MHOXKEH- JTECHO uumeHTy:
MOXKe Aa ce AOoBeAaT A0 CNpOTUBHY 6pOeBy; 6x—7 —40 2x+11 =15
unm
[ia peluaBall CUCTEM PaBEHKU CO MEeTOAOT 5 —2x=-3 10x—-11 =9.
Ha CMPOTUBHY KOEDULUEHTH.
P Puy O6pasnoxu ro oaroBopoT.
3agaqu
X 77X 5
—t—= —4+—=34
@ 2 3 6 3
Pewww rv cuctemnte CO METOAOT Ha CNpo- 2y o ]7x
TUBHM KOEULIMEHTU: ?_Z:l EJFI:N'

@

il 12 00, froa o
’ ' 3x—2 =-2" |[3x—=2 +6=0

4x+3 =-4 6x—7 =44

6X+5 =-7; {5 —2X=—4. @

Onpegenv ro peweHMeTo Ha CUCTeEMUTE
rpadouykm, a notoa M3BPLUN NpoBepKa
peluaBajku rv co MeTof Ha 3aMeHa WUnu

® ®

7x—-8 =19 CMPOTUBHU KOEPULIMEHTW.
3Xx+5 =25.
A l3x—2 =71 9 |ax+6 =5
5X+2 —3=x+5 X=2 =1 XTe =
4x-3 =50— . X+2 =2
2 {3x+6 —6
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7 NMPUMEHA HA CUCTEM O ABE JIMHEAPHU PABEHKW CO ABE
HEMO3HATHU

Llowiceriuu ce! A - Mpu pewaBaweTo Ha pas-—
i NNYHM 3a4a4m o4 MaTeMaT—
Ka, APYrMTe HayKu uim npo-

3anuwm ja pedennuarta: ,36UpoT Ha gga

6poja e 6, a pasnunkaTta Ha noyloBUHATA OfF  GEeMCKM CUTYaLMU Of, CEKOjAHEBHMOT XUBOT,

MpBYOT 6p0j U BTOPMOT 6poj € 0" CO CUCTEM  yecTo Tpeba Aa ONpenenuLl Heno3HaTU Bpe—
O/ BE NHEapHN PaBEHKM CO [BE HEMO3—  HocTW.

HaTw. MpobnemuTe (3aga4nTe) BO BaKBM CUTyaumm ce

CuctemMmoT WTO Tpe6a pa ro p'06|/|e|_|_| e: MCKaXXaHun co 360pOBV|, a 3a ga ce pewart
noTpebHO e Aa ce npeTcTaBaT MaTemMaTUyKn BO

x+ =6 . BUJ, Ha paBEHKM.
« Co pelwaBamre Ha 0BOj CUCTEM
—— =0.
2
Ke OTKpueLl Kou ce Tue asa 6poja. 1. Boouwn rm ynatcTtBara wto Tpeba aa ce

noymMTyBaaTt npu pellaBareTo BaKBU
3ajayn n pepocnefoT Ha nocTankuTe
wTo Tpeba ga ce KopucTart.

MpoBepn ganu napot (x, y) = (4, 2) e
pelleHne Ha CUCTEeMOT, T.e. Janu AsaTa
6apaHu 6poja ce 4 n 2.

NoyeTok

BHumaTtenHo ce
yviTa 3agadarta u
ce onpepgenysa
LITO € NO3HaTo, a
LUTO € HEMO3HAaTO.

O3HavyBare Ha
BENNYMHUTE

Boo4yBare Ha
32EeMHNTE BPCKU

JoBaH uma 17

nopgno 5 geHapw. Konky MoHeTu

HenosnaTtute ce
Oo3HadyBaart (x, y,
a, b UTH.) n ce
BOOYYyBaaT HUB-—
HUTE KapakTe-
PUCTUKMN.

MOHETU CO BKYyMNHa

Ce BoOoO4yBaar
3aeMHUTE BPCKM
Mely Heno3HaTu—
Te N no3HaTuTe
BEJTNYMHM.

CocTtaByBame
cucTeMm

Ce gopmupaar
paBeHKW, ce coc—
TaByBa CUCTEM U
CMUCTEMOT Ce pe-—
Lwaga.

[MToyeTok

O3sHavyBame

3aeMHu BpcKu

BpeLHOCT 67 geHapu. MoHeTuTe ce o4 no 2 aeHapw,
0, Mo 2 aeHapw, a KONKu og 5 geHapu nma JosaH?

[MosHaTo:

e OPOjOT Ha MOHETY;
e BKyMNHaTa Bpea-—
HOCT;

® BUOOT HA MOHETMW.
HenosHaTo:

® M0 KOJIKY MOHETU
nma o[l CEKOj BUA.

e CO x 6pojoT Ha
MOHeTU o4, 5 feH;
e CO y 6pojoT Ha
MOHETU 0 2 [eH.

e OPOjOT Ha MO-—
HeTu e 17;
x+y=17);
e BKyrnHaTa Bpeg—
HOCT € 67 feH.
(5x + 2y = 67).

Cuctem

X+ =17
5x+2 =67

Pewwn ro cuctemor.

PeweHune Ha cuctemoT € (x, y) = (11, 6). NpoBepu ganun ce TOYHU TBpAEeHAaTa BO 3aadarta ako
JoBaH uman 11 moHeTu o no 5 aeHapu n 6 MOHeTW o4 No 2 AeHapw.
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2. Ha Ase nonvuy umano 124 kHurn. Ha npeata nonuvua nmano 3 natn NoBeKe KHUMM OTKONKY
Ha BTopata. [1o KONKy KHUrM umaso Ha cekoja nonvua?

3. MecTtoTo K 1 MecToTO A ce ogaanedenn 190 km. O K koH A TprHan kamuoH, a ro nonosuHa
yac o A koH K TprHan aetobyc. Mo gBa 4Yaca of TPrHyBareTO Ha KaMWOHOT Tue ce
npecpeTHane 1 NpoJosmKune ga ce Asmxart.

EfeH 4ac no cpeTHyBameTO aBTOOYCOT M KaMUMOHOT 6une ogganedeny 110 km. Co kom 6p3nHu
ce Aswxerne aBTobyCOT U KaAMUOHOT?

e OBaa 3agada e co ABuXKetrba. 3a peluaBar-eTO Ha OBMe 3a4auv MosecHo e Aa ce
Aﬂ_ BOOYYBaaT 3a€MHUTE BPCKM aKO Ce Hanpasu LPTexX.

Boo4un ro ypTexor: 2x 1,5y
AN y Y- !
n Op K noafa KaMVOHOT, S\ 00,
0 oA A noara aBTobycoT. caoH (K B <—a/C\K—>aBTg)6 . aA
MecToTO Kage WwTo ce L kammoH (k) , <2BT00YC (a)
3 cpeTHane e Bo To4kara C.
H Op K go C kammnoHOT ce aBmken 2 vaca.
A Op A pgo C asTobycoT ce gsuxen 1,5 yaca.
Og C po D kammoHoT natysan 1 yac. O3HAHMYBAMKE
T Og C po B aBTobycot natysan 1 4ac. Bp3nHaTa Ha KaMUOHOT € x.
o) PacTojaHneTo o B go D e 110 kunomeTpm. BpauHaTta Ha aBTobycoT € y.

SAEMHUN BPCKMWH

Bugejkn aBmxerbata Ha KaMMOHOT M aBTOBYCOT Ce paMHOMEPHW, ce KopucTu chopmynaTa 3a
pPaMHOMEPHO ABMXXEHE s = v - £, OAHOCHO BO HALUMOB CIy4aj v € x U y.

KamunoHoT og mectoTo K go C (3a 2 4aca) usmmHan nar 2x.
ABTO6YCOT o MecToTO A go C (3a 1,5 yaca) nsmmnHan nat 1,5y.
3a 1 yac og C go D kammnoHOT nammHan 1 - x.

3a 1 4ac og C po B aBTOo6YCOT M3mmnHan 1 - y.

Cropep UpTexoT: KC+CA=KA unu 2x + 1,5y =190; CD+CB=DB umm 1x+ 1y=110.

CUCTEM PABEHKMU

2x+15 =190
x+ =110

Pewwu ro cuctemor.
MpoBepu ganu e TOYHO AeKa KaMUOHOT ce ABmxen co 6p3uHa 50 km/h, a aBTobycoT co 60 km/h.

4. Epen 6pop ce ABWXKM MO TEHEHMETO Ha pekaTa co 6panHa 25 km/h, a cnpoTW Te4YeHneTo Ha
pekaTa co 20 km/h. Onpegenv ja 6p3auHaTa Ha 6podoT 1 bp3nHaTa Ha pekaTa.
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5. [lageHu ce aBa pacTBoOpa KMUCESMHM K, n K,. PactBopoT K, e 36%, a pacTBopoT K, € 96%.
Mo konky nuTpun Tpeba fa ce 3eMe of CeKoj 04 pacTeBopuTe, 3a ga ce gobue 120 nutpu
pacteop o4 80%?

ji‘.',‘*i Tpeba fJa ce NOTCETMLL 3a NPOLIEHTH.

k-m
3anomMHu geka Bo m NUTPWU co k% pacTteop nma 100 JIUTPU KUcenuHa.

MO3HATO

PacTteopoT K, e 36%.

PacteopoT K, e 96%.
HoeunoT pacTteop Tpeba ga e 80%.

O3HAYYBAMBE

BpojoT nuTpmn wTo Tpeba fa ce 3emat o4 K, Heka e x. r~
BpojoT nuTpm wTo Tpeba fa ce 3emat of K, Heka e y. / ‘:,
SAEMHWN BPCKMWHU
( \_J/
Bo x nutpwn pacTteop og K, nma 30x NUTPU KUCENMHA
X — .
pnp p oA K, 100 p ( \_)

96
Bo y nutpu pacteop K, nma 100 NUTPU KUCENVHA.

Bo 120 nutpu oa HoBmoT pacTeop uMa x nutpu K, ny nutpu K, nnu:  x +y = 120.
36x 96  120-80

100 * 100 100

Bo 120 nuTpun og HOBMOT pacTBop nma JINTPU KNCenuHa nnu

CUCTEM PABEHKMU

X+ =120
36x , 96 _120-80 o {X+ =120
100 100 100 3x+8 =800

Pewmwu ro cuctemor.
Mposepun ganu (x, y) = (32, 88) rn 3agoBoMyBa YCOBUTE Ha 3ajadaTta.

6. Konky nutpu Boga u konky nutpu 90% wnupuTtyc Tpeba fa ce namewlaar 3a ga ce gobue 60
nnTpun og 75% wnuputyc?

7. 361poT 0 AOMKUHUTE Ha BETE KaTeTV BO NpaBoaroneH TpuaronHmk e 20 cm. Ako nomanara
KaTeTa ce NpPoAOoSKWU 3a 2 cm, a rnorofiemMaTta ce ckpatu 3a 4 cm, Toraw niowTuHaTa Ha

TPUarosiHUKOT Ke ce Hamanu 3a 8 cm?.
Oppean rv JONMKMHUTE Ha KaTeTuTe Ha TpUarosHUKOT.
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e 3a ga rvm pewasaw BakBUTE 3agayun Tpeba ga ce notceTuw 3a hopmynute u
AL CBOjCcTBaTa Ha PaMHUHCKUTE reOMETPUCKN COUrypu.

MO3HATO

36upoT 0 AOIMKNHUTE Ha KaTteTuTe e 20 cm.

Kaj npaBoaronHMOT TpMarofiHMK KaTeTaTta e U BUCMHA Ha TPUarosTHUKOT.

MnowTnHaTta Ha TPUarosIHNKOT € P:T, Kaje WTo a € OCHOBa Ha TPUarosiHUKOT, a h e

cooaBeTHaTa BUCUHA.

O3HAYYBAWMBE

[orknHata Ha nomanara kateTa € x.
HorknHata Ha norofiemaTta KarteTa € y.

SAEMHUWN BPCKM

36upoT 04 AOIMKMHUTE Ha KaTeTute e: x + y = 20.

Mo npofomKyBameTO Ha MoManara KarteTa, HejauHaTa Jo/mKuHa e x + 2.
Mo ckpaTyBar€TO Ha NorofiemMara KaTeTta, HejamHaTa JoMmknHa e y — 4.

X-
MnowTnHaTa Ha TPUaroJIHUKOT Ha No4YeTOoKOT e T

MnowTnHaTa Ha TPMArosIHMKOT MO NPOAOCIIKYBaHETO M CKpaTyBaHeTO HA COOABETHUTE KaTeTu

X.
LA
e > .

CUCTEM PABEHKMHW

X+2- —4 X
2 2

Peww ro cucrtemor.

=
-8

MpoBepn ganu NapoT (x, y) = (8, 12) ce 6bapaHUTE JOIMKUHN HA KAaTETUTE Ha TPUAroSTHUKOT.

8. BucwuHarta Ha efleH Tpane3 e 6 cm, a HeroBaTta nyowTuHa € 96 cm?. [JONKMHUTE Ha
napanenHuTe cTpaHu My ce pasnukysaart 3a 4 cm. Ogpean rv JOMKUHUTE Ha napanenHuTe
CTPaHW Ha TOj Tpanes (OCHOBUTE).
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Tpeba ga 3naew:

4a r'm ncKaxkell 1 npuMeHuLld noctanknTe 3a

152

pelwaBare Ha NpobrieMcka 3aada Koja ce
cBefyBa Ha CUCTEM O [BE PaBEHKM CO ABe
Heno3HaTu.

3agaqu

36uMpoT Ha gBa 6poja € 72, a HMBHaTa
pasnuka e 2. Kou ce Tne 6poesun?

Bo egHa napanenka nma BKyrnHoO 28 y4ye—
HUuwW. BpojoT Ha MoMYMHaTa e 3a 4 no-
ronem og 6pojoT Ha AeBojumHbaTa. Konky
o4 y4YeHuUuuTe BO napanenkarta ébune
MOMYMHA, a KONKY 6une aesojunma?

EpneH 6pog uammHan 63 km 3a 5 vaca
NSOBEjKM CNPOTU TEYEHMETO Ha pekara.
Kora 6poAoT nnoeesi N0 TEYEHMEeTO Ha
pekaTa UCTOTO pacTojaHune ro NoMuHan 3a
3 yaca. Konkaea e 6p3nHaTa Ha 6pogoT, a
KoJikaBa bpanHaTta Ha pekarta?

AKO BO 8 nuTpu TONNa BoAa ce gogagar 2
nUTpW NOCTyAeHa BoAa, Toraw Temnepa-—
TypaTa Ha BojaTta e 66°.

AKo, nak, BO 7 niuTpu Tonna Boga ce fo-
fagat 3 nuTpu noctygeHa soja, TeM-—
nepartypaTa Ha uameluaHaTa soga e 59°.
Konkaea 6una TemnepartypaTa Ha Tonna-—
Ta BOAa, a KoJfikaBa Ha noctygeHaTa soga?

I ema 3. Cucitem auneapnu

Ilposepu ce!

3a 3agayarta: ,Oapean asa 6poja unj 36vp e
100, a 04HOCOT UM € 4”, IPUMEHU ' nocTan—
KuTe:

O3Hauu rv HeNo3HATUTE U 3anuLKn M 3aemM—
HUTE OAHOCKM Ha NO3HATUTE N HENO3HaHUTEe
BeJIM4YNHN.

CocTaBu cMCTEM paBEHKM U PELUM TO.
[MpoBepu ro peLleHneTo.

JoBaH Kynun 8 TeTpaTku (roneMm n manm)
nnnatun 250 geHapwu. FlonemmnTe TeTpaTku
ymHerne no 50 geHapu, a manute no 20
AeHapw.

Konky ronemu, a Kosnky manu TeTpaTku
Kynus JoBaH?

MajkaTa n KepkaTta 3aegHo mmaat 37
roguHu. lMNMpen oBe rogvHU majkaTta 6una
10 naTtu noctapa of KepkaTa.
Konky roguHun uma majkara, a KOonky
Kepkata?

Oppean v mepHuTe 6poeBn Ha ocTap u
Tan arosn co napanesiHi Kpaum ako HuBHaTta
pasnivka e 36°.

MepumeTapoT Ha efeH paMHOKpak Tpua-—
ronHnk e 36 cm. Pasnukarta Ha gon-

XKUHUTE Ha KpakKoT M ocHoBaTa e 3 cm.
Oppeav ja nnowTMHATa Ha TPUaroNTHUKOT.

Bo efeH kades nmano 3ajaym n gasaHmw.

MBaH n3bpoun 35 rnaeu, a 94 HO3e BO
KadesoT. Konky 3ajauyu, a Konky gasaHm
nmano Bo kadesoT?

pabenku



PABOTA
C O non TO LU W

&8 | PEWUABAHKE MPOBNIEMU CO MPUHLUMNOT HA AUPUXIIE

| Mpumep: Cegym ToN4YMHa pacnopeam rm Bo TPU KyTUM KOWU He ce NOCEOHO 03HAYEHW.

|Oz l
Toa moxeLl Aa ro Hanpasuwl Ha OCyM Ha4YunHW. Booun Ha LPTEeXOoT.

ERRISBRISERIZER
SERIEERIES RIS AR

HaTtamy, Hawa uen Hema ga éuge ogpenysarbeTo Ha 6pPOjOT HA MOXHOCTUTE (Ha4dMHUTE) 3a
pelwaBare Ha 3agadaTa. Hawa uen ke 6uge no4nTyBareTo Ha e4eH NPUHLUMN.

Boouu

Kako v ga ce pacropegat cegyMTe TOM4YMHba, CeKorall Ke MocTom KyTuja Bo Koja Ke nma 6apem
TP TOoN4UHbA.

OnuwaHnoT npymMep npeTcTaByBa efHOCTaBHA hopMa Ha efeH 3Ha4YaeH NPUHLMMN No3HAT Kako
npuHUMN Ha Qupuxne.

Toj rnacwu: Hemap I'ycinas
_ _ _ . _ . Jlexcen /Tupuxae
AKo 80 n Kymiuu ce paciopeoaiu iiogeke 00 n upeomeiuu, inozau (1805-1859)
bapem 60 eOna 00 Kymiuuitie Ke uma iogexe 00 eden upeomel. repMaHCKH
MaTeéMaTu4dap

1.  a) Moxe nu ga ce TBpaM Aeka BO napanesnka og 34 y4eHuUmM CUrypHo MMa Hajmanky asajua
YHEHVLM Ynn NPe3nMnHba 3arnoyHyBsaaT co ucta byksa?

6) Oanu oBa TBpAEHE BaXXN ako BO napanenkara nva 30 ydeHnumn?

Criopeau ro TBOETO peLleHne Co AafeHOTO.

a) OBpge, cnopef npuHUMnoT Ha Oupuxne, 6yksute og asbykarta ce ,kKytun“. Hue rv uma 31.
Bo HajHenoBoneH cny4aj, 3a npesamMmurbaTa Ha 31 ydeHuk 6u bune ,3a3emenn” cute 31 6yksa.

Cucmem og gbe auneapnu pabenku co gbe neiwosnamu ! 153}



Co koja 6ykBa 3ano4yHyBaaT NpesvmMuHbaTa Ha ocTaHaTuTe Tpojua ydeHnum?

Twe 3ano4yHyBaaT CoO HEKOja 0 BEKE ,3a3eMeHuTe” ByKBMW.
Ha KonKy HajManky ydeHuum npesvMmuibaTa 3anoyHyBaaT co ucta 6yksa?
Bo napanenkata nma 6apem ABajua yHeHuumM Ynm npesmmMuiba 3anodHyBaaTt co ucta byksa.

6) 30WTO TBPAEHETO HE BaXKM KOra BO napanenkara 6y nmano nomanky og 31 y4eHuk?

2.  HaepHamaTemaTndka Wwikona ydecTsyBane 372 ydeHuuy. [lokaxu aeka mefry HUB nma 6apem
ABajua y4eHMUM KoV BO UCT AeH cnasaTt poAeHaeH.

3.  EpgHo yuunuwTe uma 16 napanenku og V go VIl ogaenexuve. Bo cekumjata ,Mnagn mate-
maTudapn” yneHysaat 18 yyennun. [lokaxxm geka mery HMB nma 6apem ABajua ydeHnum og
ncTa napanernka.

Boouu

HajHenoBoneH cny4yaj e Kora of, cekoja napaneska Bo cekumjata 4neHyBa no e4eH Y4eHuK.
Ho, Toa e BKynHO 16 y4eHuuw.

LLITo sakny4yBaw 3a npeoctaHaTuTe ABajua y4eHuum of cekuynjata?

4. Bo napanenkata nma 30 y4yeHuyn. Ha nucmeHarta pabota
no MaremaTuka HEKOM yYeHuun Hanpasune 8 rpeLuku, a
OPpYyruTe ydeHuum Hanpasune nomanky. [Jokaxu geka Bo
napanenkara uma HajManky 4 y4eHuUM Kov Hanpasunie ucT
6pOoj rpeLLKkn Ha NnucmeHarta paboTa.

Koj e HajronemMunoT 6poj HanpaBeHW rPeLKn?

CnopeAau ro TBOETO pelleHne co A4afeHOoTo.

HajronemmnoT 6poj HanpaBeHn rpewwkun € 8. 3Haum, nva y4eHuUmM LWTO Hanpasuie 8 rpeluku;
MOXXHO € Aa UMa yHeHULUM CO: 7 TPeLLKU; 6 rpeLlkiy;...; 1 rpelka, a v ydeHum WTo He Hanpasune
rpewka (T.e. HaNpaBwWe Hyna rpeLKn).

CwuTte yyeHnum rv pasgenysame Bo 9 rpynu:
1) ydeHuum WTO Hanpaswune 8 rpeLuKkuy;

2) yYeHuUM LUITO Hanpasune 7 rpelku UTH. Bo aeseTTaTa rpyna ce y4eHuumTe LWTO He Hanpa-—
BUIIE rpeLuKa.
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HajHenoBoneH cny4yaj e ako 3 ydeHuum Hanpasue 8 rpelkun, 3 Hanpasuse 7 UTH., a 3 y4eHnum
He Hanpaswune rpelka. Toa ce BKynHo 3 - 9 = 27 (umame 9 rpynu of y4eHuum).

Ho, 30 = 3 - 9 + 3. NpeocTaHaTuTe Tpojua y4eHuum Hanpasune 8, 7, ..., 2, 1 unum 0 rpeLuku, T.e.
cnopeg npuvHUMNOT Ha [Oupuxne, uma rpyna y4YeHuuM BO Koja Mma HajMmanky 4 yydeHuum WTo
Hanpasuie UCT 6POj rPELLKN NN HE HanpaBuse rPeLLKn.

——

5. Bo napanenkarta uma 34 yyenuun. [pu BHecyBare Ha UCT
TeKCT BO KomnjyTepoT lNeTap Hanpasun 13 rpewku, a
Opyrute rnomarky.

[okaxun geka nma Tpojua y4eHuum Kom Hanpasuie Uct 6poj

rPeLUKn.
==
-
N | MpyHUMNOT Ha Oupuxne e NPUMEHMB BO MHOTY nogpadja o4 matematmkara.
| Mpocneamn HeKONKy 3aja4qn co HeroeaTa MpUMeHa BO AeNMBOCT Ha 6poeBuTE 1 BO reo—
mMeTpujaTa.

6. [apeHu ce npousBonHu 5 6poja. lokaxu geka mefy HUB uma 6apemM ABa 6poja TakBu LWITO
HMBHAaTa pasfivka e genvsea co 4.

Pa6oTu cnopepn ynaTcTBOTO:

Konky un kou octatouu ce gobusaart Ce pobueaat 4 ocTaToum:
npw genewe co 6pojot 47 0,1,2,nnmn 3.

Mpu peneme Ha neTTe 6poja co 4 ce gobusaat 5 octaToun. 3Ha4un, Hajmanky Asa o ocrtaTouuTe
ce eiHaKkBu (cnope NpuHUMNOT Ha [upuxne).

Heka 6poeBute a n b npuv genewe co 4 gasaat UCT

ocTatok p, kage wTto p e {0, 1,2, 3}. a=4m+p; b=4n+p.

Pasnukata a—-b=@4m+p)— (4n+p)=4(m — n) = 4k e on 06nuk 4k, T.e. Taa € genuea co 4.
3anvwysame 4 | (a - b).

7. Konky Hajmanky npupogHu 6poesu Tpeba fa ce 3emaT 3a fa uma Mefy HMB TakBu aBa 6poja
yuvja pasnvka e genuea co 77

8. Ha 6en nuct xapTtnja (20 cm x 30 cm) e pasdneaHo macTuno. [Jokaxu geka Ha 0BOj NUCT
noctojat 6apem gBe TO4YKM Co ucta 60ja Kom ce ogaanederdn 10 cm egHa og gpyra.
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Mpocnegu ro objacHEHMETO.

KoHCTpyupaj paMHOCTpaH TpuarosHMK Ha TOj JIUCT CO

cTpaHa 10 cm.

Booun geka of TpuTe TEMUHbA HA OBOj TPUArosiHUK ABe
Temurba ce 6enn, a egHOTO CUMHO, UK ABETe Ce CUHU, a
eaHoTo 6eno, unn TpuTe ce 6enu, Nnu, Nak, TPUTE Ce CHHMW.
[Be Temurba co ucta 6oja ce 6apaHnTe TeEMUHLA.

9.

Bo pamHuHaTta ce gageHn 5 npasu o4 KO HUKOW ABe He
ce napanenHun. [Jokaxku geka nocrojaTt ABe npasu Mefy

HMB KOW obpasysaart aron noman og 37°.

PaboTu Ha crnegHnoT HauuH.

N36epun Touka M BO pamHMHaTa 1 MOMECTU ' napanesniHo cute
npasu Taka WTo TMe Aa M1HyBaaT HU3 Todkata M.

Booun geka npasute H1U3 M ja genat pamHuHaTa Ha 10 arnn.

AKO arnuTe ce egHakBu, Toraw cexkoj uma 360 : 10 = 36°,
a 36° < 37°, T.e. ceKorall vmMa arosn wTo e nomas og 37°.

AKO arnuTe ce pasnnyHu, Torawl He ce CUTe NorosieMm

oA 37°, bugejkn 10 - 37° = 370° > 360°. 3Ha4n HEKOj OA
The arnv e noman og 37°.
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3agaqu

Bo egHo yunnuwTte nmva 1 200 yyeHuuyw.
[okaxu geka:

a) HajManky 4 y4eHuum og t1oa y4mnuwTte
cnasaTt poAeHAEH BO UCT AEH;

6) 6apemM fgpajua y4yeHuunm umaaTt UCTu
MHULKjanu.

[a ce pokaxke geka Bo Ckonje nva 6apem
TpW Nuua Kou nmaat UCT 6poj BnakHa Ha
rnasata. (EgeH YoBek Ha rnaeaTa Hema
noseke of 200 000 BnakHa.)

I ema 3. Cucitem auneapnu

Bo egHa napanenka uma 37 y4deHunum.
Jlokaxun geka nma efieH mecel, BO rogn—
HaTa BO KOj Ce pofeHn He nomarnky og 4
yyYeHuum oA napanenkara.

Bo 25 rajou uma 3 Bnga jabornka, Ho Taka

LTO BO ceKoja rajbéa nma camo efeH Bup,
jabonka. [lokaxu geka mefy HuB uma 9
rajéu co jabonka og ucT Bug,.

pabenku



YYELWIE 3A CUCTEM JIMHEAPHU PABEHKMU
NMPOBEPU IO TBOETO 3HAEHE

@ LLITo e pelueHne Ha NIMHeapHa paBeHKa co
ABe Heno3HaTn?

@

Oppeau ro napameTapoT & 3a nogpene-—
HMOT nap (2, 6) ga 6uae pelweHne Ha
paBeHkaTa (4x -2k-1=y -k

MpeTcTaBm ro MHOXKECTBOTO peLleHunja Ha

paBeHkaTa —2x+% =0 rpaduykm.

LLITo e pelweHne Ha CUCTEM JINHEapPHU
paBeHKN CO ABE HEMO3HATN?

©

Oppeav ekBuBaneHTeH CUCTEM Ha fane—
HWOT BO KOj ABETE paBeHKU nmaat goopma

ax + by = c.
X+ +1 2x-3
+ =-3
3 6
2x— -4 _ 6.
3

Pewwu ro rpadonykm cnucTemor:

X+2 =7
x—l =0.
3

@ Pewwu ro cuctemot co meTof Ha 3ameHa.

4x— =5
5x—-3 =1

Pewwn ro cuctemoT cO MeTOAOT Ha
CMPOTMBHN KOEPULNEHTU:

X+2 —I—S:% X+
22X+3 =3x— .

Cnopep rpacunyko peliaBarbe Ha CUCTEM
NUHeapHN paBeHKU, NMPOLEHU KOMKY

pelleHnja nma CMCTEMOT:

=1 2x— =0
6){
4x—2 =0

X_
a) ;
{3x+3 -0

36VpOoT 04 roAVHUTE Ha TaTKOTO U CUHOT
e 46. Mo 10 rognHn TaTKOTO Ke buae asa

naTu noctap o4 CUHOT. o KONKY roamHu
umaat cera?

Cucmem og gbe auneapnu pabenku co gbe neiwosnamu .! 157}
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183
187

190
194

197
200
203
206
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TOYKWU, NPABU U PAMHUHU BO NMPOCTOPOT

¥

7 | TOYKA, MPABA U PAMHUHA

Toiticeitiu ce! A 1. Ha upTexoT ce npeTcTaBeHn KOL—
r—n Ka v KBagap.
MpaBaTa, aronoT, TpanesoT 1 Kpy>KH1LaTa
Ce pPaMHUHCKN (hurypu.

Wma v gpyrn pamHuHCKK curypw.

Ve mmm b=

[lenot on reomeTpujaTta WTO 1 M3ydysa S e N

PaMHUHCKUTE (Urypu ce BuMkKa nnaHu- - a

MeTpuja. a

Hekow cBojcTBa Ha npasaTa ce npudareHu [lann kBafapoT e pamMHuWHCKa durypa?
KakO OCHOBHM CBOjcTBa (akcnomm). 30WwT0?

Kako npsa akcuoma (A,) ro npudaTtreme [dann cute To4KM 04 KouKkaTa npunaraat Ha
CBOJjCTBOTO: Ha cekoja npasa nexar ncta pamHuHa?

6EeCKOHEYHO MHOry TO4YKHU, HO nma N TOYKN

[enoT o reomeTpujaTa LWITO MM U3y4yBa reo—
LUTO He flexxart Ha Taa npasa.

MEepPTUCKUTE urypy BO NPOCTOPOT Ce BMKA
cTepeomeTpuja.

TouknTe, NpaB1TE Y PAMHUHUTE C€ OCHOBHU r€OMETPUCKM hUrypy BO NPOCTOPOT.

PaMHVHaTa MOXe [la ce 3aMUCIIN KaKO PaMHO CTaKJ10, KaKo MUpHa BoAeHa MOBPLUMHA U C1.
Taa e HeorpaHuyeHa pamMHa nospLunHa. 3a Hea e npudaTeHa akcuomara:

A Ha cekoja paMHuHa nexxat 6eCKOHEYHO MHOrY TOYKW, @ MMa U TOYKM LUITO He nexxat
1 Ha Hea.
« M
[apeHa e pamHuHa Y, 1 ToukM A, B, C, D, M Ha upTexoT.
’ 7 A. ) D
ToukaTta A v npunara Ha pamHuHaTa Y, T.e. A€ X. Moxe ga
ce pedye 1 geka A nexwu Ha X, O4HOCHO ¥ MUHYBa HuU3 A. o .C
B

Koun gpyrv o4 03Ha4eHUTe TOYKU nexaT Ha X? D2

3a Tpy nnm noBeKe TOYKM LITO NexXaT Ha ef4Ha paMHUHA Ce BEW AeKa ce KOMslaHapHu. Taka,
HaupTexxoTA,B,C,De X,M¢ X, naA, B, C, D ce komnnaHapHu, aB, C, D, M He ce KomnniaHapHW.

D Loiicetuiu ce!

L\
3a npasara ja 3Haew akcuomaTa: Hu3 Ko 6usio gBe TOHKM MUHYyBa TOYHO e4Ha rnpasa.
Toa BaXkun 1 BO NPOCTOPOT.

1160 I ema 4. (FJeomempucku meaa



3a pamHuHaTa € npudaTteHo cregHOBO OCHOBHO CBOjCTBO (akcuoma):

A2 Hu3 ko 6Uno Tpu TOUKM LUTO HE NeXXaT Ha efHa npaBa MUHYBa TOYHO efHa paMHUHA.

2. 30LWTO TPUHOXKHO CTONYE He ce ,nyna’ HU KOora Horasnikute He ce efjHaKBo A0Nrn?

[ann Toa e Taka un Kaj YeTUpMHOXXHa maca?
D, C,

3. Pasrnepgaj ro kBafapoT Ha LPTEXOT M OArOBOPM Ha
npawamara. A
,

Koe Teme 0 KBa4apoT NeXn Ha paMHUHaTa onpegerneHa
co AABwu B1?

Janu TemeTo C nexu Ha Taa pamHuHa? D! C

P R - [

[lanv ce KoMnnaHapHu TOYKMUTE: .
a)A,B,C,D; 6)A,B,C,,D; B)AB,C,C)? :

Hajon gpyrn 4eTupu TeMmmba LWTO:
a) nexat; 0) He nexaT Ha UcTa paMHuHa.

HaupTaj kBagap v 03Ha4m ro Kako Ha LpTexxoT. [loToa, ucpadmpaj ro 4enoTt o4 pamHmHaTa
Hu3 B, C, D,, A, WITO Nnexu BO KBaZapor.
e i
B AKO CeKoja ToHKa 04, e4Ha NpaBa NexXu Ha eaHa paMHUHA, Torall ce Benv geka npasarta

— JIe)XXn Ha Taa paMHuMHa, a 3a paMHMHaTa ce BeNnn AeKa MUHyBa HU3 Taa npasa.

Ha egHa pamHuHa nexxat 6eCKOHEeYHO MHOTY MpaBMu.

4. Ha upTexoT e npeTcTaBeHa pamMHVHA Y, U ABe To4ku A 1 B,
LWITO fexaT Ha Hea.

Konky npasu MuHyBaaTt HU3 To4kuTe A n B? A
[anwv gpyrute To4ku of npasara AB nexaT Ha pamHuHaTa 2.? >

MpudhaTeHo e 3a TOYHO CreQHOBO OCHOBHO CBOjCTBO (akcuomMa) Ha paMHMHaTa.

A AKO OBe TOYKM Of eHa NpaBa NexXkaT Ha HEKOja paMHKHa, Torall 1 npasaTta jiexxu Ha Taa
3 pamHuHa.

OBaa akcuoma Ke Tv NMoMorHe Ja ce corneaat 3aeMHUTe MNonoXXO6U Ha npaea U pamHuHa BO
NPOCTOpPOT.

Pasrnegaj rm uptexxute n npocneau rm objacHyBamaTa 3a MOXXHaTa 3aeMHa nonoxxoba Ha efgHa
npaea v egHa paMHuHa.

T ouleu, apabu u pannunu bo apocimopoin |161
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& [llpaBarta u paMHuHaTa umaat camo efHa 3aefHNYKa TOYKa.

&

5.

3a pamHMHaTa Y, 1 npaeaTa a Ce MOXXHW CNeaHNTe Tpu Cry4daum. a

/ /
AN

lNpaBata n pamHnHaTa Hemaart 3ae[HUYKN TOHKM.
Toraw ce Benu AeKa Tne ce napanesnHu, n ce sanvulysa
all Z.

Toraw ce Benv geka pamHuHaTa ja ce4ye npasaTa uUnv geka

npaeaTta a ja npoboayBa paMHMHaTa Y, BO To4kaTta P; N
3a To4ykaTa P ce Benu geka e npobogp.
/\a/
lMpaBata a nexw Ha paMHuHaTa 2. ; z
1 BO OBOj CNy4aj ce Benv eKa Tue ce napasiesiHu.
N M

Pasrnegaj ro keagapoT 1 BOOYM ja paMHMHaTa ), onpe-
JeneHa co Temunsata A, B, C.

VmeHyBaj rm npaBuTe onpeaeneHn co pabosuTe WTo:
a) ce mapanenHm co Y. ; 6)ja npoboaysaart Y. ; Kl 7 L
B) nexxat Ha Y. .

/
Tpeba ga 3naew: IIposepu ce:
KakBa e 3aemHaTa nonoxxba Ha:

[1a TV NCKaXKeL OCHOBHUTE reoMe— a) ToO4Ka 1 pamHuHa; 6) npasa u pamHuHa?

TPUCKKN prrypu BO NpoOCTOpPOT; Toukute A, B, C, M, D ce Temurba Ha KBa—

[apoT Ha ropHuoT upTex. Kon 4yeTtupun o
OBME TEMUHA:
a) ce KomnnaHapHu, 6) He ce KoMnnaHapHn?

Aa ogpegvw 3aemHa nonoxba Ha
npaea v paMmHuHa.

Konky paMmHUHM MOXXE [ MUHYBaaT HU3:
a) fageHa Todka A;

6) gBe gageHu Toukm B n C;

B) Tpy gagexHn Toukm A, B, C?

3agauu

Pa6oT AB opf koukaTa BO 3a4. 1 e napa—
nefneH camo CO ABa Hej3nHU suaa U Hema
3aeHNYKM TOYKN CO HUB. ViIMeHyBaj rv Tne
SUO0BMW.

HaupTaj kouka ABCDA B,CD,.
VimeHyBaj 4YeTupu TEMUHA KOW CE:

a) KomnsiaHapHu;  6) HekKoMMnaHapHu.

Korky npaBsu moxe fga 6ugat onpegeneHu
CO eQHO Teme of ropHarta OcHoBa U efHo
TeMme of JofiHaTa OCHOBa Ha efHa KowuKka?

[wnjaronanata AC Ha ocHoBaTa Ha KoukaTa
oA 3ag 1. Hema 3aeHNYKN TOYKN CaMO CO
efeH sua Ha koukata. Koj e Toj suag?

,! 162i I ema 4. (Feomempucku wmeaa



2.

3.

2

AOBE MNMPABU

Loizicetuiu ce!

Mckaxku rm akcnomuTte 3a paMHuHa.

Konky Touyku onpegenysaat egHa npasa

a) Ha pamHunHa, 6) BO NPOCTOPOT?

KakBa e 3aemHaTa nono>x6a Ha ABe npasu
(BO MPOCTOPOT) WITO MMaaT ABE 3ae4HNYKMN
TOYKMN?
Konky Touku onpegenysaaTt egHa pam-—
HUHa?

MpaBaTa a vma gBe 3aefHUYKM TOYKU CO
pamHnHaTa X. KakBa e 3aemHaTa NonoXxX—
6aHa a n x?

L)

/JlBe npaByu BO NPOCTOPOT:

&= Wnn nmaart camo egHa 3aegHn4Ka

TO4Ka (ce cevar);
=
&

nnn Hemaart 3aeHNYKN TOYKN;

nnu ce cosnaraart (ako umaart gse
3ae4HNYKN TOYKMN).

Ha upTexoT, npasBute a u b ce cevar,
T.€. MaaT efHa 3aegHun4Ka To4ka P.
Pasrnepaj ro upTe>xxoT 1 04roBOpU Ha npa—
lwaraTa.

[danu moxxe Nnpon3BoSIHO N3bpaHn Toukn A € a, B e b nnpecekot P (A#P n B #P) ga ce

KOnuHeapHn? 3owTo?

Toukute A, B n P onpegenysaat TO4HO egHa pamHuHa. 3owTo?

MpaBuTe a n b nexart BO Taa pamHuUHa. 30WTO?

Ha yptexoT e npeTtctaBeH efeH kBagap. Pasrneaaj ro u

0ZroBOPM Ha NpaluarbaTa.

[ann pabot AB nexwu BO UcTa pamHuHa co paboT:

a)BB,; 6)AB, B8)B.C,?

Pa6osute CB 1 C B, nexar Bo ucta pamHmHa. 30wrto?

PabosuTte AB 1 A B, nexar Bo ncta pamHuHa 1 Hemaat .
3aeaHN4Ka To4Ka; n npasnte AB n A B, Hemaat 3aegHn4Ka

TO4Ka — Tue ce napanenHu, .. AB || A B,.

Brumasaj!

[Be napanenHu npasu cekoraLl fiexxar Bo ucta pamHuHa. Pabosute, oqHOCHO npasute AB 1
B,C,, ncto Taka, Hemaat 3aeAHU4KN TOYKWU, HO TME HE NeXaT BO UCTa pamMHUHA; 3a HUB Ce

BEnn AeKa ce pasmuHyBaar.

Co nomow Ha KBagap corneaaj ywre HeKonKy napa napanenHu npasv. [janv Tpu napanenyu

npaBu cekorawl nexxaTt Ha Ucta paMHI/IHa?

I oulku, apabu u pannuna bo apocuwiopon
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3auoMHU U coeneQaj Ha uptiexcuitie!

[lBe npasu BO MPOCTOPOT MOXeE:

[a nexar Ha 1CTa paMHUHa; Torawl TMe UMK ce ceyvaT UM ce napasieNniHum (Npu LWTO MOXe
Aa ce coBnaraar), Kako Ha upT. 1;

[0a He NneXxar Ha 1cTa paMHuHa, T.e. Aa ce pasMUHYBa4yKu NpaBM (a U ¢ Ha LPTEXOT 2).

P

LpT. 1 LpT. 2

3anvwu cnopeg UpT.2 HEKOMKY NapoBu:  a) pasmmnHyBadkuy npasu;  6) napanenHu npaswu.

[MpeceyHnTe TOYKM Ha NpaBuUTE Ha LPT. 2 ce TEMUHbA Ha efeH KBagap. YTBpAM fanuv ce
TOYHM CNegHUTEe NCKaswn.

a) NMpaBute b U m He ce ceyaT N He ce NapariesniHu, T.e. TUe ce pasMUHyBaYKu.

6) MpaBute m WU d He ce ce4aTt U NexaT Ha UcTa pamMHUHA, T.e. TUe ce napanesiHu.

B) MpaBuTe a U d ce cevaT 1 He NnexaT Ha ucta paMHuHa.

r) Npasute b N m ce pa3sMMHyBaYKW U nexart Ha ucTa pamHuHa.

[owmcetuu ce!

LA |

Cnopepn akcmomata A,, paMHuMHaTa € HarnosnHo ornpeaeneHa co Tpy HeKonvHeapHu
TOYKM.

Hekon nono>xxbv Ha ABe npasu BO NPOCTOPOT, UCTO Taka, onpegenysaaT e4Ha pamMmH/Ha.
Kowu ce Tne nonoxxéu?

Pasrnepaj rim yptexxute n ob6pasnoxm
30WTO efHa paMHMHAa BO NPOCTOPOT € / * . // ///
HanosHo onpegeneHa: *

a) 6)

a) CO TPW HEKOJTMHEAPHN TOYKW;
6) CO NpaBa 1 TOYKa LITO HE NEXN Ha Taa

npasa;
B) CO ABE NapanenHu npasu; /////// W
B) r)

r) cO ABEe MpaBwu WTO Ce ceyar.

(164 I ema 4. (Jeomempucku wteaa



7. Kornky paMHVHM onpeAernyBaaT Asa no Apa o 604HNTe paboBuW Ha efieH KBasap?
(BHnmaBaj: Ma noBeKe o4 YeTUPU PaMHUHN.)

Tpeba ga 3naeuu:

4a rn objacHuUL 3aeMHUTE NONoXOM Ha ABe npasn BO MPOCTOPOT.

Ilposepu ce!

3a Kov npaBu ce BeNn Aeka ce: a) napanenHu,  6) pasmuHyBadkun?

HaupTaj kouka ABCDA,B,C.D, n HaupTaj rv gujaroHanunte Ha HejauHuTe ocHoBu. Kou naposu
o4 npasute AC, BD, A,C,, B,D.: a) ce ceuar, 6) ce napanesnHu, B) ce pasMnHyBa4Kun?

3agaqu

Tpwv pasnuyHm npasu BO NPOCTOPOT MUHY— @ Heka a v b ce pasnuyHu npasu BO Npo—
BaaT HM3 UcTa To4ka. KOnky pamHuHu CTOPOT. KONMKY paMHUHM MOXXe Aa MUHYy—
MOXKE fa onpegenaT OBME npaBun? BaaT HU3 HMB?

@ HaupTaj kBagap ABCDA B,C,D, n HaypTaj Konky pamHWHW onpejenysaaT 4eTupu
7 ,quaFOHaﬂMTe Ha ABa Heroeu cocenHu HeKOoMMaHapHu TOYKU?
suga, Ha npumep, ABB,A, n BCC B,. Kou
naposu og npasute AB,, BA , CB,, BC.:

@ O6pas3noxu ro TBpAEHETO:
a) ce ceyat; 6) ce napanenHu;

? »AKo npaeute AB n CD ce ceuar, Toraw
B) Ce pa3muHysaar” ToukuTe A, B, C, D ce komnnaHapHu’.

3| OBE PAMHUHU

TiCeTl] /
Horticeitiu ce! A 1. Pasmucnn v ogrosopu:

g ¥ L}
Kako rnacu akcuomaTta co Koja HarnosiHo ce

[ann moxe ABe paMHUMHM fa nmaat
onpefenysa efjHa paMH1Ha BO NPOCTOPOT?

camo efHa 3aegHn4dKa Touka?

KakBa 3aemHa nonoxba Moxe ga umaar [lann MoXe ABe pamMHUHU Aa Umaart
egHa npaBa n egHa paMHMHa BO MPOCTO— camo gBe 3aefHUYKN TOYKN?
poT?

Oprosop Ha oBa npaware Aasa CnegHoBo
OCHOBHO CBOjCTBO (akcuoma A,):

A AKO [iBe pa3nnyHu paMHUHM MMaaT 3aefHNYKa To4HKa, Torall Tue uMaat 3aefHu4Ka npasa
4 WTO MMHYBa HWU3 Taa To4YKa.

Cnopef akcvomara, 3Hauv, ABe pasfiyHy paMHUHN . 1 X
a) N Hemaart 3aefHUYKN ToYKK;  6) UM umaat 3aefHu4Ka rnpasa.

Ako pPaMHUHNTE nmMaaT Tpu 3aeJHUNYKN HEKOJIMHEeapPHU TOYKHU, TUe Ce coBnaraar.

I ouleu, apabu u pannunu bo apocimopoin | 165
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3aAUOMHU

Kora ABe pasnuyHun pamMmHuHK X, 1 X, Maat 3aeAH14Ka npasa ce Benv feka Tue ce cevar, a 3a
npasaTa deKka e HMBHa npecevyHa npasa.

3a ABe pamMHVHM X, 1 T, Ce BeNnu AeKa ce NapanesiHy ako Hemaar 3ae4HN4KM TOHKU UMK ako ce
cosnaraar; Toa ce o3Hadysa co X, || Z,.

2. Cornepaj feka ce TOYHM criefHMBe TBpAeHa. (Hanpasu upTex!)

a) Ako X, || X, n ako npaBara a ja npoboaysa X, Toraiw a ja npoéogysa n X,.
6) Ako X, || Z, n a| X, Toraw a || Z,.
B) AKo X, || X, n X, ce ceye co X, Toraw X, ce ceve v €O Z,.

Pasrnepnaj ro upTexxoT 1 crnegm ro ob6jacHyBaHETO.

PamMHVHMTE X 1 X, ce cedaT U s € HMBHaTa npece4Ha npasa.

M e npousBofiHa To4ykKa oA s, 04 Koja ce MoBJie4YeHn OBe
nosiynpasy HOPMasiHu Ha s, Taka LWTO eaHaTa JieXu Bo X, a
Apyrarta Bo X,. Tve nonynpasu ro o6pasdysaat arosor o.

ArosioT o YMMLWTO Kpauu ce Tue nosiynpasn ce BUKa aron
mefy pamHUHUTE X 1 X,. /I HEeroBMoT HanopegeH aron
npeTcTaByBa aron Mery Tme pamHuUHW.

AKO aronoT Mefy pamHVHUTE € npas, Toraw 3a pamHUHUTE
ce BeNnu feka ce HopmarHu mery cebe, T.e. X, L .. 2,

3. Kakos aron 3adpakaaT nogoT M edeH sua Bo yuunuuuyata? [anv smaosuTe 1M TaBaHOT ce
HopMmarsHu mefy cebe? A TaBaHOT 1 NOJ0T?

4. Kakos aron 3achakaaTt ocHoBaTa v efleH 604EH SUJ Ha KBaAapOT?

(166 I ema 4. (Jeomempucku weaa



& Pasrnegaj rv upTexxuTe n npocneam ro o6jacHyBaH-ETO.

a
RN .
| . . .
| MpaBaTta a ja npo6oayBa pamHuHaTa X Bo ToukaTta P. [%Ef'

Hn3 npo6ogoT P ce noBnedeHn npaBute b 1 ¢ WTO fiexxaT BO
¥; Tve co npaBarta a 3adpakaat arnm  u y. HuU3 P moxe ga ce
nosneyaT n Apyrn TakeBu npasu; cute Tue co a 3adakaaTr
pasnuyHun arnu.

CurypHo corniegyBall Aeka Tue arnv moxat ga éugar
efHaKBM Mely cebe camo Kora Toa ce rpasu arsu.

Toraw 3a npaeaTa a ce BeNnu AeKa e HopmasiHa Ha pamM-— b ~ ¢
HUHaTa, T.e. AeKa a e HopMasa Ha paMHMHaTa X; Toa ce |
O3Ha4dyBa co a L X.

3aAUOMHU

3a npaBarta a ce Benu Aeka e Hopmana Ha paMHUHaTa X, ako a € HopMmasiHa Ha cekoja npasa
LWITO NIEXWN Ha X 1 WTO MUHYBA HWU3 NPoboaoT Ha X CO a.

5. Cornepaj aeka 3a paMHUHUTE X, X, unpaenTe a, b, cnegHUTe TBpAEHAa ce To4HN. Hanpasw

yptex!
a)Ako allb n al X, Toraw b L X, 6) Ako %, || X, n a L X, Toraw a l %,
Al a /
B | 6. Ha upTexoT Toukata M He nexu Ha pamHuHaTa . M
o O M moxe ga ce cnyw Ty Hopmarna Ha X. Heka M' e
nNpo6oJoT Ha Taa Hopmarna.
- N Lol
Pasrnepgaj ro ypTexoT, na pasmMuMcnn u O4roBopu Ha
npawamaTa. p) ‘A

Konky TakBu HOpmanu Ha X MOXKe ga ce cnywTtat og M? b/

Hn3 M e noeneyeHa npasa b wTo ja npoboaysa X Bo Todka N = M'.
[anwv npaBata b e HopmanHa Ha X7?

Kakog TpmnaronHmk e AMM'N?
Na3Begmn 3akny4yok geka MM' e egnHcTBEeHa HopmMmarna Ha X crnywTeHa of Todkarta M.
O6jacHu WTO € HopMmasia Ha pamMHUHa CryLUITEeHa 0f TOYKa LUTO JIEXN Ha[BOP Of paMHUHATA.

3a otcedkata MM' (04 UPTEXOT) Ce Benu AeKa e OpToroHasiHa Ha pamH/HaTa X, a 3a cekoja
ppyra otcedka (kako wto € MN) — geka e HaBegHarta.

JomkunHata Ha oTcedkata MM’ ce Buka ywTe n pactojaHue og Todkata M o pamHuHaTa .
Vickaxku ja gedomHuymjaTa 3a pacTtojaHme o4 To4dKa A0 paMHuMHa.
Of LpPTEXOT yTBPAM Aeka MM’ < MN.
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Tpeba ga 3naeuw:

A2 06jacHLL LITO e Npecek Ha A,Be PaMHUHU;

CO UpPTEX Aa rm npeTcTaBull 3aeMHUTe
NnosioXK6u Ha ABe PaMHUHW;

CO UpTeX Aa rm objacHuw: aron mery gse
pPaMHWHM 1 pacTojaHne of To4ka A0 pam-—
HMHa.

3agaqu

@ 3a Kon aBe paMHUHM ce BENW AeKa:
a) ce napanesnHu; 6) ce HopManHn?

Konky Hopmarnv Moxe fa ce nosredaT of,
JafeHa To4ka, Ha gafeHa pamHuHa?

@ Hdanv 3a npaBute a u b 1 pamHUHUTE X,
2, X, ce To4Hu TBpAeraTa? (Hanpasu

LupTex.)
a)Ako al[b n al|Z,, Torawwn b || Z,.

6) AkO a LX, " alXZ, Torawm X ||,
B)AKo X, |[Z, n Z, || Z,, Toraw mn Z, || Z,.

Ilposepu ce!

KakBa e 3aemHaTa nosioxo6a Ha [Be pam—
HWUHW aKo MMaar:

a) egHa; 6) ABe; B) TP 3ae4HNYKN TOYKN?

[danun 3a npaBnte a, b n pamHMHaTa X ce
TOYHKM TBpAEHATA (Hanpasu LpTeXx):

a) Ako a || b v npaBaTa a ja npoboaysa X,
Toraw v npaeata b ja npobogyesa X.

6) AkO a LX n b 1% TOrawal|b.

PacTtojaHneTo og Tovkata M fo pamHUHaTa

zed.
O6pasnoxmn geka 3a gofmkmHaTta Ha cekoja
oTcedka cnywTeHa og M 0o koja 6uno To4-

ka X og T Baxu: MX>d .

KakBa 3aemHa nonoxbéa Moxe ga nmaat
PamMHUHUTE X, WTO MUHYBA HU3 TOYKUTE
A, B, Cun X, wWto MMHyBa HM3 TO4KMTE A,
B, D?

4 | NAPANENHO NPOEKTUPAHE. OPTOIOHAJIHA NPOEKLUJA
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u fienHa co Y.

N36epun Touka A 1 HA3 Hea MoBJfieYn Npasa a LWTO €

naparesiHa co npasara s.

MpaBata a ja npobogysa pamHuHata 2. (30wT0?)
HaupTaj ro 1oj npo6og n o3Ha4m ro co A'.

Cnopeau ro TBOJOT LPTEX CO AaAEHVOT.

[lafieHa e paMHMHa Y 1 NMpaBa s LUTO He e napa-

ToukaTa A' ce BUKa npoeKuuja Ha To4ykaTa A Bp3 pamMmHMHaTa Y, BO npasey Ha s.

3anpaBaTa s ce Benv Aeka e NpoeKTUpayku npaseLl.

[NpaBaTta a ce BMKa NpoekKTUpavka npasa Ha To4ykaTa A.

3a pamHyHaTa Y, ce Benu geka e npoekuyuoHa paMmHuUHa.

Co Toa e onpeAenieHo NpecnukyBarbe Ha TOYKUTE Of MPOCTOPOT BP3 pamHuHaTta Y. Toa
NpPecnukKyBame ce BUKa napanesiHo NpoeKTUpame, Co NPOeKTMPaYKu npasel s.

I ema 4. (Feomempucku wmeaa



5.

6.

B n C coogseTHoO.
owto A =B n C'=C?

Toukute A, B’ n C’ Ha UpTeXOT ce NPOEKUMN HA TOHKUTE A,

“
T
>

Toukute X' 1 Y’ Ha UpTEXOT CE NPOEKUMN HA HEKOU TOYKM,
BP3 pamMHMHaTa Y, BO NpaBseL, Ha npasata s.

Kowv To4YKM 04 NpOCTOPOT Ce NpoeKThpaaT BO TodkaTta

X?

Kou ToukM o paMHUHaTa Y, ce NpoeKTupaaT BO TO4Y—

kataY’?

Boouu u satiomnu!

AkOo A e npoekuuvjata Ha Toukata A, Torawl A e Npoekumja N Ha Cekoja ToYKa Of, Mpoek-

Tupaykara npasa Ha A.

CeKoja To4Ka 0f npoekymoHaTa paMHuHa ce coBnara co cBojaTa npoekuuja.

HaupTaj paMHUHa Y. 1 NpoeKTupaykn npaeey, s unpaea p, p ffs. 13bepn Ha p Tpm TOUKM
A, B, C v HaupTaj rv HuBHUTE npoekuynmn A, B’, C’. (BHumasaj: n A, B, C’' ke bugat konvHeapHu!)

Loiticertiu ce!

LLITo e Toa napanenHo npoekTupame?

feomeTpucka durypa (M pamMHUHCKA W
NpOCTOpHa) nNpeTcTaByBa €4HO MHOXeC—
TBO TOYKMW.

Cekoja o4 TMe TOYKM nma cBOja Nnpoekumja
npv 4ageHo napanesnHo NPoeKTupar-e.

[apeHa e pamHuHa ., npaBa s n s LY, Ag¢ X, Be 2. s La
Hajgu rv npoekyumnte Ha A n B Bp3 X BO npaseu Ha s.

Pasrnepgaj ro n npocrnegmn ro objacHeHMeTO.

Bo cny4ajoT Kora nNpoekTupadkuoT npaBel € HopMmasieH Ha i

T Mpoekyunja Ha egHa curypa Bp3
| AafeHa paMHUHA Y, € MHOXECTBOTO
i TOYKM LITO CE€ MPOEKLMM HA TOYKUTE

of Taa curypa.

Taka, npoekuuja Ha npasa BP3 paMHuHa ., ,
BO OMWT Cny4aj e npasa, Ha oTceyka — e
0TCeYKa, Ha TPUarofHUK — e TPUaronHuK
UTH.

JajeHarta paMHVMHa Y., 3anapaneniHoTo NpoeKTMpare ce Benu
[leKa e OPTOroHariHo, a 3a NPOeKUMNTe AeKa Ce OPTOrOHasTHU NPOEKLUN.

Taka, Toukute A" n B’ ce opToroHanHu npoekuun Ha Todkmnte A n B Bp3 pamHuHaTa .

Pasrnepaj ro ypteXoT u objacHM KakKo € u3BefeHa
KOHCTpYKLUMjaTa Ha OpTOroHasiHa npoekuuvja «' Ha npaeaTta

a Bp3 pamHuHaTa . .

B
L
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7. HanpaBu upTex BO TeTpaTkaTa Kako [JafeHVoB U
HaupTaj ja opToroHanHara npoekuvja Ha npaeata a

BP3 pamHMHaTa Y.

i
T

8. Woe opToroHasnHa npoekumja Ha otcedka AB Bp3 < A,
AafeHa paMHuHa 2.
a) BO cny4yaj ako AB He e HopmanHa Ha
6) ako AB || £?
A B
Pasrnepnaj rm uptexuTe n npocnean rn objacHysamara. °/4
& a) Ako A’ n B’ ce npoekummnTe Ha KpajHuTe To4ku A n B Ha 0\08
oTcedkaTa AB, Toraw npoekumjaTta Ha oTcedkarta AB Bp3 T A
pamHuHaTa Y, e oTcedkata AB’. c
& 6) AkKo oTcedkaTta AB e napasnenHa co npoekumoHaTta B ID
pamHuHa Y. , Toraw HejanHaTa npoekyuja A’'B’ e napanesnHa @/? :
v egHaKBa co gageHara orceyka, T.e. AB' || AB, AB'=AB, : ——
énpejkn yetupunaronHmkot ABB’A’ e napanenorpam. <,/<E3°/C?'{
(3owT0?) z A

9. Wroe opToroHanHaTta npoekumja Ha oTceuyka, KojalTo € HopMmarnHa Ha 2.?

i

B ' 10. - MpoekupjaTa Ha TpraronHuk, 8o onwT
L cry4yaj € TpuarosHuK.

Mpn kKakBa nonoxba Ha pamHUHaTa BO
KOja NeXXun TpUarosTHUKOT, CO NPOEKLMO—
HaTa pamMHMHa, NpoeKuujaTa Ha Tpuaron-—
HUKOT HE € TPUarofHNK?

AKO paMHMHaTa BO Koja JIeXXun TpuarosHNKOT e
HOpMmasiHa Ha npoekuynoHaTa pamMHuHa, Torall

HerosaTta npoekuuja e otceyka. Ha yptexot, APQR ce npoekTtupa Bo otcevkaTta P'R'.

Tpeba ga 3naeuw:

[a rv ob6jacHuWLL: napanenHo NpoeKTuparbe
1 OpTOroHasnHa npoekuuja Bp3 pamMHUMHATa;

Aa n3Befelw opTOoroHasHa npoekuuja Ha
TO4YKa, NpaBa, 0TCeYKa U TPUarosHNK BP3
pamHuHa.
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Ilposepu ce!

MNpaBaTta b e HopmanHa Ha . co npo6og P.
Hajon ja opToroHanHaTta npoekuuja b’ Ha
npaeara b.

KakBa e 3aemHaTa nosioxk6a Ha NpPoeKTn-
padkuTe npaBu M NpoeKuyMoHaTa pamHuHa
npw opToroHanHaTa npoekuyunja?



3agaqu

KpajHute TO4kuM Ha oTcedkaTa AB nexart MpaBuTe a n b ce ceyat. [lanv MOXe HUB—
04 pasnu4Hn CTpaHn Ha npoekunoHata HUTE NpoeKuMn fa ce ABe pasfnyHu na-—
pamHuHa. Hajauw ja opToroHanHaTta npoek— panenHv npasu?

umja Ha oTce4dkaTta. Hanpaeu LpTex. Mpoekumite A'. B, C' Ha ToukwTe A, B, C

@ OpTOroHanHNTe NPOEKLMN Ha OTCEYKNTE ce KonuHeapHw. flanu mopa Todkute A, B,
AB n CD ce A'B' n C'D'. Koe og cnegHvee C pAa ce KonmHeapHu?
TBpAerea € TCE*O? o Toukata C e cpeuHa Ha oTceykaTa AB.
a) Ako AB=CD, Toraw AB'=CD'. Obpasnoxun geka npoekymjata C' (Ha

6) Ako AB || CD, Toraw AB = CD' . ToukaTa C) e cpeguHa Ha A'B'.

B) Ako AB || CD u AB=CD, Toraw

AB'=CD’.

ToukaTta M He nexu Ha npasaTta a. [anu
MoXKe npoekumjata M' ga nexu Ha a'?

S| NPETCTABYBAHKE HA TEOMETPUCKO TENIO CO LPTEX

Lowmceinu ce!
Co KoukaTta 1 KBaaapoT ce 3arnosHa no-
PaHO BO TBOETO LLKOSyBaHe. 3a HUB 3Haell

n aga nMvm rm npecMmetawl 1 njaowTnHaTa U

BOJTYMEHOT. KoLKa
lMokpaj oBMe ABe reoMeTpUCKM Tena 3a-— KBagap
no3Ha un gpyru co: UMnnuHapu4Ha, KOHycHa
n Ton4ecTa opma. LumnnHaap
Kown o reoMeTprcKnTe Tena Ha upTexuTe
ce co pabosu (pabectu Tena) a Kou ce
Ban4ecTtn? TonKa
KOHYC

A ' 1. HaupTtaj egeH kBagap BO TeTparkara.

Mpn ypTereTo Tpeba Aa BHMMABALL HA ClIeAHOTO.

&~ 1° SnOoT Ha Koj KBaAapoT € NOCTaBEeH Ha HEKOja paMHUHa U SUaoT
CNPOTUBEH HA HEro, ce BMKaaT OCHOBMW ([0SHA M ropHa); Tue
Cekoraw ce napanenHu n cknagHu melry cebe napanenorpamu.
Toa ce ogHecyBa v Ha CUTe NPU3MH. b -

& 2° boyHuTe snpoBu 1 604HUTE paboBU Ha KBaAZAPOT (M Kaj
npasunTe Npu3mm) Tpeba ga ce OpToroHanHu (HopmarHu) Ha oBeTe
OCHOBW.
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&= 3° MapanenHute paboBu Ha KBagapoT (1 Ha Koja buno nNpmama) mopa
Ja ce napanesiHy 1 Ha UpTexoT!

&= 4° Cute 12 paboBu Ha KBaAapoT HE MOXaT Aa ce rnegaat. Ha upTexor,
Buanusute paboBun ce npetcrtaByBaaT CO NOfiHa NuHWja, a *
HeBUANUBUTE — CO UcnpeknHaTta. Kon og HUB Ke ce ,.BuanmBn’ a Kou
He, 3aBWCV 04 Kaje ce rnefa KsagapoT: a) 0403ropa (Kako WwTo rnegaat f 71
nTMuMTe — ,NTUYja NepcnekTmea’) nnu 0g4o3gos1a (Kako WwTo rnegaat
xabute — ,xabja nepcnekTmea’), nnu N
6) o44€eCcHO N o4/1eBo.

4
5 -
3 . o
6 L2 :
2 .
]
0/103ropa, oposaona,
KOHTYpa 04,4ECHO oAaneBso

&= 5° LlecTte pabosu WTO ja bopmupaaTt KOHTypaTa Ha uptexot (1, 2, ..., 6) ce ,Buanusen®.
Mornepaj rm pabosuTte og 1 o 6; TMe ce BUANNBU N HA ApYrnTe ABa LpTexa.

&= 6° Opf octaHatuTe 6 pabosu Tpeba Aa NPOUEHWLL: KOU TpU MMaaT 3aeJHNYKO TeMe KOeLITo
He ce rnepa. Tue paboBu He ce BULMBW.

N HajuecTo (a n ce npenopadysa), reoMeTPUCKNTE TeNna Aa ce upTaaTt Taka WTo ga ce

+— Fnepaat ogosropa U oa[AecHo.

2. [la HaupTame nocTanHo efeH keagap (co pabosu: a, b, ¢). LipTaj BO TeTpaTkaTa, cneaejku ru
yekopuTe a) oA r):

a) HaypTaj NpaBoarosTHNK CO CTPaHU a U ¢ a
(MpegHNOT 6oYeEH SKa); b b/ k.
6) HaupTaj ja ropHaTa OCHOB3; a c ¢
B) O4 TeMumwaTa Ha ropHarta ocHosa ¢ ¢ ¢ )
cnywTn (aBa) 604HM paba co JOMMKMHA ¢ b
1 napanenHn co c; 7 7 7 P
r) cera MOXe Aa ce HaupTa v gonHaTa a) 6) ) 0
OCHOBa 1 Aa ce cornega kov pabosu He ce
BUANVBU.
3. HaupTaj KouKa WTO ja rnepaly

a) ogo3ropa v 04aecHo; 6)ogosropa 1 04neBo.

Cnopegy ro TBOjOT LpTEX CO AALEHUOT.

a) 6)
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4. Haupraj Kouka rnegaHa: X

a) ogosgona u oaaecHo; 6) ofo3gona v oaneso.

Cnopeau ro TBOjOT LPTEX CO AafAEHMOT.

&
B Pasrnepgaj rm yptexurte. Ha HuB ce
npeTcTaBeHW efHa rnpasa LecCT-
arosiHa npu3ma w ase nupamuvgu
(egHa TpuaronHa v egHa 4eTu-
puaronHa). Osme pabectn Tena Ke
M CpeTHeLl BO HapedHuTe nekumn. | ..

Y

9. Hauptaj npasa TpnaronHa npmama.

6. HaupTaj nupammga co ocHoBa NeTarosHuK.

Tpeba ga 3naew:
Ilposepu ce!

fa rnpeTcTaBull reoMeTpuckKo Tersio co
upTex. HaupTaj egeH kBagap rnegad ogosropa u
ofAJieso.

3aga4u

<O6u9u ce ga upe()'poum.D

EneH gpseH 6nok Bo dhopma Ha

@ HaupTaj KBagap co 0cHOBa KBaApaT rne- KoLka co pab oz 3 dm e o6oeH
AaH ogosropa u: LUpBeEHO (T.e. co UpBeHa 60ja) Ha cuTe WecT

snpoBu. Ctonapot Ctone LleneHkocku ro

NCEeKOos Ha 27 KOUKW, cekoja co pab 1 dm.

. a) Konky Kouku HemaaTt E
HaypTaj kBagap co ocHoBa kBagpart R I B
rreAan oposaona u. 6) Konky kouku mmaat

a)oaneso;  6) ogAecHo. TOYHO efieH LpBeHO 060eH
sng?

B) Konky kouku ummaar
TOYHO ABa LpBEHO 060eHM
suposn?

r) Konky KOuUKM MMaaT TOYHO TpU LpPBEHO
060€HN SnaoBn?

) KoKy KoLKy nmaaT TOYHO YeTUpU LpPBEHO
060eHu sngosun?

@ HaupTaj kouka co pab a = 2,5 cm.

a) ogaecHo; 6) oaneso.

MpeTcTaBu eaeH KBagap BO CUTE HeTUpK
cnyyaum Ha rnefarbe.
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NMPU3SMA

6| NPU3MA. BUAOBM NPU3MU. AUJATOHATIHU MPECELU

& Ce 3ema ywTe efeH MHOryarosHvK, Ha npumep I

= [oToa, ce 3ema egHa npaeBa p LWTO M NPO6O- ] Q

in
THoiticeitiu ce! A Mpocnegun ro objacHEHNETO Kako ce
'  Aobusa npusma.
Koukata n KBagapoT ce NpOCTOPHU reo—
METPUCKM purypu. == Ce 3emaaT [Be pasnuyHu napanesHu
KakBu reomeTpuckun urypu ce HUBHUTE PaMHUHN X 1 X, KAKO Ha LpTEXOT.
smgosn? Bo egHaTa of HUB cuTe SUOBU / p

ce cknagHu durypu. Bo koja?
HaupTtaj egHa kKouka n efeH kBagap v / S
1

o6jacHu BO WITO Ce pasnukysaart.

netaroniHukoT ABCDE, wiTo nexu Ha .

[yBa Tve ABe PaMHUHW. :

& Hwu3 TemurbaTa Ha M36pPaHNOT MHOryaronHuK ce /

1.

noBJieKyBaaT Npasu napanenHu co npaeata p;
Ha UpTEeXOT, HUBHMUTE NPOOOAHM TOYKM Ha pamMHMHaTa X, ce o3HadeHn co A, B,, C,, D,, E,
COOABETHO.

Bo Bpcka co UpTexoT, yTBpAY KOM 04 CNEeAHUTE UCKa3W
Ce TOYHM 1 06Pa3NOXKM 30LWTO.

AA.||BB, 1 AA, =BB,.

AB||AB, n AB=AB,.
<EAB = <EAB,.

Booun feka cute Tpu nckasu ce TodHK. Of Toa MoXew Aa
3aKny4uLl aeka:

a) YetupunaronHuyute ABB.A,, BCC B, nTH. ce napane-
norpamu;

6) netaronHnkoT A B,C.D.E, e cknageH co neTaronHmMkoT
ABCDE.

FeomeTpuckarta urypa LWTo e cocTaBeHa oA Tue ABa netarofiHuka u neTTe napanenorpamu,
N34BOEHO € MPeTCTaBeHa Ha LPTEXOB.

Taa e efHa nMoBpLUMHA WTO MO AENM MHOXECTBOTO TOYKMW Of, MPOCTOPOT Ha ABe 0b6nacTu:
BHaTpeLuHa N HagBopeLLHa.
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BHaTpelwHata obnacT, 3aeHo CO Taa NnoBpLUMHA, 06p3yBaaT eaHO reome—
TPUCKO TEeo WTO Ce BMKAa neTarosiHa npusma.

Ha nct HaumH moxe ga ce gobwjat u: TpuarosHa Npusma, YyetupuarosiHa
npuama UTH. TpnaronHuyuTe, YHeTupmaronHuuuTe, NneTarofIHUUUTE UTH., LUTO
ja onpegenysaaT popmaTa Ha Npu3Mara, ce BMKaaT OCHOBM Ha npu3mara.
Opyrute sugosu ce napanenorpamm — Toa ce 604HU SUAOBU, a HMBHATA
yHUWja, Nak, ce BMKa 604Ha noBpLUUHA.

Cekoja npusma ma gse 0CHoBu  60YHa NoBpLUMHAE. TeMUHbaTa Ha OCHOBUTE
ce TemMurba Ha npuamaTa, a CcTpaHuTe (0TCeYKMTEe) Ha OCHOBUTE U Ha
604HUTE SuaoBu ce paboBu, N Toa: OCHOBHMU paboBu 11 604HU paboBu.

2. Ha upTexoT ce npeTcTaBeHu [jBe TPMarosiH1 Npna—
MW U efileH KBajap, T.e. YeTupuarosHa npmusma.

MIMeHyBaj rm OCHOBUTE Ha CcUTE TPU MPU3MMU.

NwmeHyBaj rm 604HMUTE SMOOBKU Ha ABeTe Tpu-— B D,
arofiHM NpU3mu.

Konky Temurba 1 Konky pabosu uma egHa Hetu—

puaronHa npusma? A )
Kow paboBu ce 0OCHOBHU, a KoM 60YHM Kaj neTaros—
HaTa npuama of npeTxogHaTa 3agada? A B

K
C,

3. 136pojru Temurbata (1), sugosute (s) v paboBuUTe (r) Ha MeTarosiHaTa NPU3Ma of LpTexKoT
norope, U NPoBepun Aanu e 3a40BOJSIEHO PABEHCTBOTO: s+ ¢ =r + 2.

i .
75 Mpunamarta npn Koja 6o4HMTE paboBu ce Hop- v
| MaJslHM Ha OCHOBUTE CE BUKa npaBa npu3ma.

¥ L}
Takeu ce npuamuTe | n Il Ha LpTeXOoT.

MpnamaTa npu Koja 604HMTE paboBM HE CE HOPMAasHU

Ha OCHOBWTE Ce BMKa Koca npu3ma. /\ - ‘P
Taksu ce npuamuTe lll n IV Ha ypTexoT. (] A
YeTupuaronHa npusma ce Buka napanenonvnep. I I

4. Vmenysaj rv npuamute | — [V Ha LPTEXOT: o m

cnopepn BUAOT HA OCHOBUTE;

cnopepg nonoxbarta Ha 604HUTE paboBu (KOH
OCHOBUTE);

cnopepf BMAOT Ha OCHOBUTE M nonoxbarta Ha
604HUTE paboBu.
Cekoja npasa npu3ma co 0CHOBa NpaBuiieH MHOMyarosHNK 11 v
ce BMKa nNpaBusiHa npu3ma.
Taka, 3a efHa npasa npu3ma co OCHOBa KBajpar ce Benu
JeKa e npaBufHa YyeTupuarosiHa npusma.
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5. Konky 1 Kaksu suoBu nma:
a) YeTupuarosiHa Npuama,; B) NpaBuiiHa YeTupmaronHa npusma;
6) NpaBa YyeTupmarosHa npusma; r) NnpasuiiHa WwWecTarosHa npuama?

3aomHu

PacTojaHneTo Mefy naparnenHuTe OCHOBU Ha efHa Npu3Ma ce BUka BUCMHA Ha Npu3mara.

3a npu3mara og uptexoT IV Toa e, Ha npumep, Ao/mKuHaTa Ha oTcedkata MM’, a 3a npaBara
npu3ma |l Toa e gormxmHaTa Ha Koj 61no 6o4eH pab, Ha np. AA .
-
B | Pasrnepgaj rv LpTeXUTE U BOOUM:
f L}
AKO efHa npuama ce npecede CO pamHMHa
ce gobvBa MHOryarosiHMK KOjLTO Ce BUKa
npecek Ha npusmara.

MNpecekoT Ha NpM3Ma CO paMHUHA LITO MUHYBA HU3
ABa HecoceAHn 604HM paba Ha Npu3marta ce BuKa
AujaroHaneH npecek.

OTcedkara 4nm KpajHu TOHKK Ce ABE TeMUHba Ha e4Ha NpM3mMa, WTO He NiexXKaT Ha UCT sua, ce
BMKa MPOCTOpPHa AujaroHana unn camo AvjaroHana Ha npu3mara.

3a npusmata Ha LpTexoT oTcedkarta DB, e npocTopHa AnjaroHana.

6. Ha LPTEXOT rorope e npetcTaseH (wpadupaHo) avjaroHanHoT npecek ACC A, Ha neT-
aronHata npusma ABCDEA B,C D,E..

VimeHyBaj 6apeM ywiTe ABa Hej3MHU AnjaroHasiHu npeceLm.

Kako Ke 06pas3noXuil geKa Cekoj anjaroHaneH Npecek e rnapasesiorpav rnpu Koj eaHNoT
nap CrnpoTUBHM CTPaHu € NapoT ,,CO0ABETHU AujaroHanun* Ha OCHOBUTE?

KakoB napanenorpam e AujaroHanHuoT Npecek Ha npasa npuama?

Kornky gujaroHanHu npeceuy uMa: a) netaronHa; 6) wecraronHa; B) ocymarosiHa npuama?

7. Bo BpcKa CO NPU3MWUTE Ha NPETXOAHUOT LPTEX, OArOBOPU Ha CrieAHUTe 6aparba.

VimeHyBaj rv cute (NPOCTOpHK) AujaroHann Ha YeTupuaronHaTa npusma ABCDA B.CD..
(BHumaBaj, ma 4 gujaroHanu!)

Konky gunjaroHanu uma netarosiHata npuama Ha LupTexxoT?

Konky gujaroHanu Ha npuamaTta fexxaT Ha efeH Hej3nH aujaroHaneH npecek? LWTo ce Tue
3a npecekoT?
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Tpeba ga 3naeu:

Aa r' npenosHaell 1 MMeHyBall BUAOBUTE
Ha NpU3Mu;

Aa VIMeHyBaLl efIEMEHTM Ha Npu3mMa (OCHOBM,
604HM sngosu, pabosu...);

Aa geduHupaw v ga upTaw npecek Ha
npuama, gujaroHaneH npecek n npocTtopHa
JuvjaroHana Ha npusma.

3agauu
Konky 604HM sngosu uma npasa cegym—

aroniHa npusma? Kaksu MHOryarosiHuum ce
Tme?

@ Konky smgoBu uma n—aronHa npusma?

1.

KakBa e Bpckarta Mefy 6pojoT s Ha 604HUTE
snaoBu 1 6pojoT » Ha OCHOBHUTE paboBn?

Lowceitu ce!

KakBu MHOryaronHuum ce 604HUTE SUO0BU
Ha egHa npuama?

LWTo e: a) npaea, 6) koca npuama?

3a Koja npuama ce Benu geka e npasunHa?
[anu kBagapoT e npasunHa npuama?
[ann koukaTta e npasunHa npuama?

Ilposepu ce!

Mo>ke nn oCcHOBMTE Ha efHa nNpu3mMa ga ce
pasnukyeaaT no 6pojoT Ha CTpaHuTe?

[Oanun BKynHWOT 6poj Ha paboBu Ha eaHa
npusma mMmoxe ga éuge:
a) 6; 6) 9; B) 12,
LLTo e npaBa npusma?
LUTo e npaBunHa npusma?

r) 15?

Mo>xe N ocHoBUTE Ha Koca npuama ga
6uaat npaBuITHXU MHOTyarosiHuun?

@ [ann noctoun npuama co:

a)4; 6)8; B)13 sugosu?

Konky (NpoCTOpHK) gnjaroHanu MoXe a ce
noBrieyaT of e4HO TEME Ha ropHaTa OCHOBa
Kaj: a) TpuaronHa; 6) neTarosHa;

B) WecTaronHa npmuama?

7 NMAPANENONMUNEA. MPEXA U NMJIOWTUHA HA NMPU3SMA

CuTe wecT sMaoBu Ha napanenonunesoT ce
napanenorpamu.

Op HuB MOXe ga ce dhopmupaat Tpu napa
CMPOTUBHM SUAOBM (T.€. Nap SUOOBU LWITO
HemaaT 3aeHuU4Ku pabosn).

C,
D,
Boouu ro napot cnpotusHu suaosm ADD. A, n BCC B, Ha napa-
nenonuneaoT O LUpTeXoT 1 OA4roBopu Ha 6aparsara. 1
MmeHyBaj rv gpyrute gsa napa CnpoTUBHU SUL0BW.
Kaksu ce mefy cebe, cnopepf 3aemHaTa nonoxéa v gon-
XuHa, pabosute: ADMBC; AA n BB, ABun AB,? C
<A AD = <{B,BC. 3owT0?
N3Bean 3akny4ok geka suposute ADD.A, n BCC B, ce B
CKNnajHu napanenorpamMu. A
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Baicu u otiwuitio

Kaj napanenonunenoT Kou 61no ABa 3aeMHO CNPOTUBHM SUZa ce napanesniHi v CKnagHu.

3a Koj napanenonunes
MOXeLl Aa Kaxkew aeka
€ npas., a 3a KOoj geka e
KOC napanenonuneg?

AL

panenonunenoT € KOcC.

Buaejkn napanenonvnegoT e npuama, MoXXeme
4a Kaxeme geka Toj € npaB ako 604HuTE
paboBu ce HOpMasnHu Ha OcHoBuUTe. AKO Tue
He Ce HOpMasiHW Ha OCHOBWUTE, Toraw na-

Mapanenonunep, WTo e Npas ¥ UMa OCHOBA NPAaBOAarosH1K ce
BMKa NpaBoaroJsieH napanenonuneg unv Keagap.

JormKnMHNTE Ha TpuTe paba WTOo n3neryesaart of egHO TeMe
(Ha npumep, Ha upTexoT: AB, BC, BB,) ce Bukaat gumeH3uu
Ha KBagapoT.

KBagap Ha KOj AMMEH3UNTE My ce eJHaKBU Ce BUKa KoLKa.

2. Ha UpPTeXOT, BOOYM FO AMjaroHanHNOT npecek BDD.B, Ha kBa-

[apoT, pa3M1Cn U OArOBOPU Ha NpallarbaTa.

KakBu YeTvpuaronHuum ce AvjaroHanHUTe npeceuy Ha KBa-—

papot?

KakBu ce mefy cebe, No ronemMmHa u 3aemHa nonoxoa, npoc—

TopHuTe anjaroHanu BD, n DB,?

Konky npocTtopHu AujaroHanu uma KesagapoT? Kaksu ce Tue

merfy cebe no ronemMuHa n 3aaemHarta nonoxoa?

Boouu ro yetupmarontmkotr BCD, A, Ha LupTeXoT. Toj e npaBoarofHmK
(3owTo?) n Herosute avjaroHanu BD, n CA, ce eagHaksu mefy cebe.

Cnopep toa: CA, =BD, = DBl(: ACl) :

3auOMHU

Kaj kBagapoT cuTe YeTupu NPOCTOPHU AujaroHann ce efHaksu

mery cebe.
Twe ce cevat BO efjHa TO4Ka U Ce NpenosioByBaar Cco Hea.

3. Ha LPTEeXOT € NpeTcTaBeH KBagap co AUMEH3UN a, b, c.

Boouu ja npoctopHaTa gujaroHana BD, u pasmucnn Kako

Ke 3akny4uil feka 3a gormkuHata d =BD, Baxu:
d =+a*+b® +c?
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3a ga ro nssegeww 6apaHNoT 3aKy4yoK, cornenaj aeka:

a) ABAD e npasoaroneH, na BD* =a’ +b* (30wT0?);
6) ABDD, e npaBoaroneH, na d>=BD?+c® (30wTo?).
3Haum: d? = a® + b? + 2

4. MpecmeTaj ja gnjaroHanarta Ha KBaAap CO AMMEH3uM 8 cm, 6 cm, 24 cm.

&
7 Heka e fageHa efHa npaBa qeTupy—
/4 aronHa npusma. N

3amucnun geka e ,mcedeHa“ no egeH 604eH
pa6 1 No TpUTE OCHOBHWU paboBM Ha OBETE
OCHOBMW, KakKO Ha LpTexoT.

AKo, N0oTOa, CMTE Hej3MHN SuaoBKU M cobo— X
pvMe BO efHa pamMHuWHa, Ke gobveme efHa
dourypa To Ce BUKa MpeXXa Ha Taa npusma.

3atomHU

Cekoja npasa npuama nma cBoja Mpexa. MpexaTa e coctaBeHa oA ABa MHOryarofiHuKa
(ocHOBUTE Ha Npu3amaTa) 1 04 eAeH NPaBoaroNHNK Co AMMEH3UK: L (nepnmeTapoT Ha OcHoBaTa)
n H (gomxnHaTta Ha 604HKOT pab, T.e. BUCUHATA) Ha npu3mMara.

5. durypartaHa LpTEXOT € cocTaBeHa 0/ efleH NPaBoaroHNK
WU ABa CKMagHW TpuaronHuuum, ,MpuieneHn Ha npaBo—
aroSIHNKOT.

O6pa3noxun geka Taa e Mpexa Ha efHa npasa Tpua— i
rofiHa npusma.

[anu Taa e npaBunHa npuama? 3owTo?

6. [danu cute Tpu ourypu ce Mpexxu Ha Kouka?

O6uan ce BO MUCIINTE [a ja COCTaBULL KoLuKaTa
UV Hanpasw MOAEN.




Loiuicertiu ce! (3 = Pasrnepgaj ro upTexoT Ha 0
4 KOj e npeTcTaBeHa ejHa

MoBpLlInHaTa Ha egHa MHOryarosiHa npusma MHOryarosfiHa rnpusma u

ce cOCTou of4: gBe OCHOBM (KOULWITO Cce BOOYM KOj BMJ, MHOryarosn-

CKNagHW MHOryarosiHmuym) n 6o4Ha rnosp- HWL Ce Hej3nHUTe SUAoBM. /

mnHa (KojawTo ce COCTOM Of napaneno—

rpamu). 36UpoT o4 NSIOWTUHUTE Ha CUTE SUAOBU Ha
efHa npm3ma ce BuKa nsioWTUHa Ha NpuUs-
mara.

3a nnowTuHaTa P Ha efHa npuama Baxu: P=2B+ M

B - nnowTuHa Ha egHa OCHOBA;
M - nnowTunHa Ha 604HaTa NoBpLUMHA.

7. TpecmeTaj ja NnowTUHATA Ha NpaBa TPUaronHa nNpuama co OCHOBHW paboBM a = 6 cm,
b=25cm, ¢ =29 cm wuBucuHa H = 35 cm.

TBOETO peLueHne crnopeau ro co 4ageHoTo.

@& MnowTuHaTa B Ha ocHOBaTa MOXe Aa ce npecmeTa co XepoHoBara op- H .
myna:

B=yss—a s—b s—C , 2s=a+b+c=L; 25=6+25+29=60; s =30;
B=430.24-5-1=+/3600 =60, T.e. B=60cm?

& Bo4yHaTa noBpLuMHa e cocTaBeHa o4 TPy NpaBoarofiHMLK, Na 3a HejauHaTa nnowTrHa M nmame:
M=a-H+b - H+c-H=(a+b+c)-H=L-H=60-35, T.e. M=2100cm>.

&> 3Haun, nnowTuHaTa P Ha npuamarTa e:
P=2B+M=2-60+2100 =2220, T.e. P=2220cm?.

Boouu otiwuitio

MnowTuHaTa M Ha 604HaTa NOBpLMHA HA NpaBa npuama ce npecmeTyBa Co
dopmynara:

M=L-H,

Kaje WTo L e nepuMeTapoT Ha ocHoBaTa, a H e BUCMHA Ha npuamMara.

8. MpecmeTaj ja M Ha npaBunHa WwecTaronHa npuama co pab a = 5 cm v BucuHa H =7 cm.

9. MMnowTnHaTa Ha KBagap U KoLKa cu npecmeTyBan u
MopaHo.

1 1

| 1

| |
P el a /l————
- b a
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Boouun n o6pasnoxu:

MnowTunHaTa Ha KBagap CO AUMEH3UN a, b, ¢ (U3Pa3eHn Co NCTa MepHa eanHMLA) ce NpecMeTyBa
co hopmynara:

P =2(ab + ac + bc).
MnowTnHaTa Ha Koyka co pab a ce npecmeTyBa co hopmynara:

P = 6a°.
MpecmeTaj ro paboT Ha Kouka co nnowTuHa P = 61,44 cm?,

10.  O6pasnoxu rn hopmynuTe 3a NpecMeTyBare NOWTNHA Ha:

a’\3

2

a) npasusiHa TpuaronHa npusma RE +3aH ;

6) npaBunHa YetupuaronHa npuama: = P = 2a (a + 2H);

B) MpaBuWsiHa LWecTaroiHa npmusma: P =3a a3 +2H

CO OCHOBEH pab a U BuCKHA H.

Tpeba ga 3naeuu:
Ilposepu ce!

[a npenosHaeLl 1 ckuympall napanenonu—
nea v Aa rv CKaxkyBall HErOBUTE CBOjCTBa;

[a upTal KBagap 1 KoLKa Kako U MpeXxu Ha
pasHu BUAOBU NpU3MK;

Aa UCKaxkell onwTa noctanka u ga npecme—
Tall NowTHA Ha pa3Hu BUAOBU NpU3Mn.

3agaqu

[MpecmeTaj ja nnowTKMHaTa Ha:
a) KBagap co gnmeH3umn 2,4 dm; 2dm; 8,5 cm;
6) kouka co pab 2,5 cm.

MnowTuHaTa Ha egHa Kouka e 294 cm?.
lNMpecmeTaj rm paboT U gujaroHanarta Ha
KoukaTa.

Na3Bean dopmyna 3a gonkuHata d Ha
JwjaroHarnara Ha Kouka co pab a.

HaupTaj Mpe>ka Ha npasuiiHa YeTupmarosiHa
npusma.

[MpecmeTaj ja nnowTmnHaTa Ha npaBuHa Ye—
TMpuaronHa npmama co OCHOBeH pab 5 cm un
BucmHa 10 cm.

[NpecmeTajja BUCMHATa Ha NpaBusiHa YeTu—
puaronHa npu3ma, ako nnowTuMHaTa Ha
6o4HaTa nospLlmHa e M =160 cm?, a nnow—
TMHaTa Ha npuamarta e P = 210 cm?,




Merfy BenunuuHute a, H, B, M, P Kaj
npasunHa 4YeTvpuarosiHa npusma ga ce
HajoaT HenosHaTuTe, ako ce AafeHu:

a)a=45cm, H=8,4 cm;

6) a =12 cm, M =432 cm?
B) a=8cm, P=480cm?
ryB=49cm? H=12cm;

n) B=81dm? P =342 dm?
f) H=8dm, M =208 dm?

e) M =120 dm?, B =36 dm?
) M =180 cm?, P = 342 cm>.

Kornky naTtu Ke ce 3roniemu nnowTmnHaTta Ha
e/[iHa KOLKa, aKo Hej3MHMOT pab ce 3ronemu
Tpunatn?

Mefy BenuunHute a, H, B, M, P kajnpa-
BUSHA TpuarosiHa npuamMa Hajau rm Hernos3—
HaTUTe, ako ce AafeHu (BO LeHTUMETPHN):

a)a=6, H=15; 6) a=4, M= 108;
B)a=12, P=216y3; NB=4J3,H=9;
0)M=270, B=93; ) M=240,P~3265.

Modce au iajakoiii 9a
9ojge 9o mysatta?

Ha upTexoT e npeTcTaBeHa npaBuiHa YeTupuarosiHa npuama

CO OCHOBEH pab 1 cm u BucMHa 3 cm.

EpneH najak (M) u egHa mysa (M) ce BO nonoxx6a Kako Ha LIpTEXOT.
MajakoT ja npawan myBaTta: ,Janu Ke Me 4Yekaw ga aojgam go
Te6e?“ MyBaTa My ogroBopuna: ,Ke Te Yekam ako rv UCMOSTHULL

crnefHvBe ABa ycrosa:

MpaBa npusma co 6o4eH pab 12 cm nma
OcHoBa poMb6 co avjaroHann 6 cm n 8 cm.
Hajau ja nnowTtmnHaTa Ha npu3mara.

Kou og papeHuTe churypyn 1-8 ce mMpexxu
Ha Kouka?

1 2
3
5
4 6
8 7

&M

3cm

/
|—|/ 1cm
1cm

1________

1) 4a NOMMHELL NO CUTE YeTUPU 6OYHN SUOO0BU U
2) USMMHATUOT NaT Aa He 6uge norosem og 5 cm.”
[ann myBaTta Ke ce cnacv nnu najakoT Ke Hajge naT ga Aojae Ao myeara?
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& | BOYMEH HA NMOJIMEQAP. BONIYMEH HA KBAZAP U KOLKA

Loinicertu ce! A | Ha upTexoT ce HaupTaHu MoAenu Ha
7 reoMeTpucku Tena.

VimeHyBaj ro cekoe of HUB.
Kou og HMB ce pabecTn, a Kom Ban4ectn?

KoukaTta, kBagapoT v Apyry npusmu ce
NPOCTOPHWN reOMETPUCKU PUTYPW.

Twe ,3ahakaat HEKOj Aen o4 NPOCTOPOT" U
Ce HapeKyBaaTt reoMeTpUCKu Tena.

Mokpaj HMB Ma 1 Apyrv reoMeTPUCKN Tena.

Ouwitio

FeomeTpUCKO Teno (Mnu, KpaTko: Teso), Crio6oAHO PeyeHo, € OrpaHnYeH 1 3aTBOPEH Aer
0f1 NPOCTOpPOT.

AKO NoBpLUMHATA CO KOja e 3aTBOPEHO TENOTO € COCTaBeHa CamMo Of, MHOTyarosiHULy, Torat
3a Hero ce Benv feka e pabecTo Teno unv nonuegap (Kako, Ha npyMmep: npuama, nupammnga).

AKo, Nak, HEKOM ,eNnoBmM 04 NOBpPLUMHATA LITO ro 3arpagyBa TenoTo Ce KpVBWY, Torall 3a Hero
ce BeNnu feka e Ban4ecTo Teso (Ha npuMep: LMnHAApP, KOHYC, TOMKa).

NmeHnyBaj Tpy npegmeTy (T.€. ,pusnydkm Tena‘) oq okonMHaTa Wwro nmvaat opma Ha:
a) pabecto, 6) BanN4YecTo reoMeTpPMUCKO Teno.
)P ) p A, C, M, P,

Ha upTexXoT ce npeTcTaBeHW gBe npasu v v
MPU3MK, YUULLITO OCHOBW C€ CKNaaHu Tpuarosi- —_

HUum (AABC = AMNP), a 604HuTe paboBu UM ce

efHakBun AA =MM, .

LLITo Ke ce cny4yn ako npu HEKOE NMOMeCTyBake B N
TemumaTa A, B, C ce coBnagHat co Temmrata M, N, P

cooaBeTHo, a Temurbata A , B, C, ce cosnagHar co temutbata M, N,, P., cooaBeTHO?

BoouyBall geka, co Toa NoOMecTyBame, NpuaMuTe Ke ce AosedaTt A0 MOTMOMHO coBnararse.
3aTtoa Benume geka Tue ce cknagHu mery cebe.

3aomHu

3a aBe reomeTpucku curypm (a nocebHo, 3a ABE reOMETPUCKN TeNna) MOXe Aa ce peye fgeka ce
CKJIafjHU1, aKo Tue, CO NOMEeCTyBare (ABMKEHE), MOXXE Aa ce AoBeaaTt A0 coBnarame.



4 F D1 C1
«  KBagapoT Ha upTexXoT a) e NpeceyeH Co paMHUHa y O
: ---:'.'\.1
EFF,E,, Taka wTo ce gobveHn aBa KBagpa. E/ ! Al
Tve nmaat 3aegHNYKM SUg, HO HemaaT 3aegHNYKN : ; !
BHATPELLUHN TOYKM. § §
3a HUB BennMe geka ce cocTaBHU AesioBu (Unu i ;
COCTaBKMW) Ha JaAEHVOT KBagap. § §
Ha KONKy COCTaBHM OenoBu e nogereHa T IF Dbyt G
npusMaTa Ha upTexoT 6)? VIMeHyBaj rv Tue e
[enosu. E 3 A B
a) 6)
Houwicettiu ce!
Oppeau ro BONyMEHOT Ha KBadap Co AMMEH3MM a =5 cm, b =3 cm, ¢ = 3 cm;
BpojoT wTo ro gobu nputoa (45 cmq) ja Ka—
pakTepu3upa rofieMmHaTa Ha BHaTpeLwHUoT
e Ha KBaZapoT.
LLITo nokaxxyBa T0Oj 6poj (45 cm3)? 3
Toj 6poj NoOKaxkyBa geka BO 4afeHuoT
KBagap MOXXemMe Aa CMecTume TOYHO 45 2 — 7
KOLKU co pab 1 cm, T.e. 45 KOLKM CO 2 3
BonymeH 1 cm?. 3aToa Benvme geka Toj 1 3 1 //
KBagap nma BosymeH 45 cmd. "
1cm
i
N Cekoe reoMeTpuCcKOo Teno 3adaka n3BeceH gen og npocTopoT.
S 3a ,ronemuHaTa“ Ha BHaTPELLHWOT Aen 04 TeNoTo, T.e. Ha 3aaTeHnoT Aen o4 NpocTopoT,
ce Benv Aeka € BOJ&TIyMeH Ha TenoTo.
OnwrTaTa 3agada 3a ogpenysame, T.e. 3a Mepere Ha BOJTyMEH Ha TeJ10 e aHanorHa Ha 3agadara
3a MepeHe MNOLWTMHA HAa PAMHUHCKU JTUK.
MmeHo, ronemmnHaTta Ha BHaTpEeLHNOT Aen Ha e4HO reOMeTPUCKO Teno, a nocebHo Ha nonueaap
MOXe [ia ce OCMUCIIM CO pearneH 6poj KOjWTO ce HapeKyBa BOJSTYMEH Ha TenoTo.
3aAUOMHU
Ha Koj 6uno nonuegap mMoxe ga My ce npuapyXxu peaneH 6poj V, HapedeH BOJSIyMEH Ha
nonuepapoT, Taka WTo Aa uaaT 3a0BOSIEHN CNeAHUTE YCrOBM (AKCUMOMM 3a BOJTYMEH).
1° BonymeHoOT V Ha Koj 6uno nonuegap € no3ntueeH 6poj, T.e. V> 0.
2°  Ako AiBa nonviespv ce cknagHu, Toraw HUBHUTE BonymeHun V, n V, ce efHakem, 1.e. V, = V..
30 AKo efileH nonvegap e nogeneH Ha Asa COCTaBHW Aerna, Toralw HerosmoT BoJiyMeH V e
€[HaKoB CO 30MPOT Ha BonymeHuTe V, 1 V, Ha cocTaBHuTe aenosu, T.e. V=V, + V.
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4° Ce 3ema geka kouka co pab 1 cm (1 dm, ogHocHO 1 m, UTH) uma BonymeH 1 cm? (1 dm3,
OAHOCHO 1m3, uTH.).

5. KajkBagapoT o4 UpT. a) BO 334a4aTta 4 ce Ha3HauYEHN HErOBUTE AUMEH3WN, KAKO U AUMEH3NNTE
Ha HEroBUTE ABa COCTaBHM KBaapa.

MNpecmeTaj ro BoNymMeHoT V Ha KBagapoT, a notoa v BonymeHute V, n V, Ha HerosuTe
COCTaBKM.

MpoBepw rn, 3a 0BOj cny4aj, akcnommTe (1° 1 3°) 3a BOyMEH.

6. Kako moxe op akcrmomata 3° fa ce n3Be/e 3aKyHOK JeKa BOSyMEHOT Ha eieH Nonmeaap e
norosiem of, BOSlyMEHOT Ha KOj 6110 HeroB coctaBeH gen?

Ob6pHU 6HUMAHUE U 3ATOMHU

Bo Bpcka co ycnoBoT 4°, MOLUHE BaXKHO € Aa Ce YyTBPAN OCHOBHA MEPHA eAnHMLA 3@ BOJTYMEH.
3a TakBa eAvHULA MOXe Aa ce 3emMe BOSIyMeHOT Ha Koja 6uno Kouka. Ho, co MefyHapogHuoT
CUCTEM Ha MepHU eamHnum (Sl), npudpaTeHo e Toa fa buae Kouka co pab 1 m WTo € HapeyeHa
Kyb6eH meTap; o3Haka: me.

7. Kowu ce nomanute evHULM LWITO ce u3BeayBaaT of KyGHUOT meTap?

Konky: a) ky6Hu geummeTpu (dm?d);  6) KybHM LeHTUMETpK (cm?);  B) KYOHU MUINMETPU
(mm?) ce cogpxat BO 1 m®?
MpecmeTtajBoO M3 a) 2 350 dm?;  6) 625 000 cm?;,  B) 55 - 10° mm3.

3a mepere BoNyMeH (06MYHO Ha TeYHOCTHM) ce ynoTpebyBa n mepHaTta eauHuua nutap (()
MpuToa: 10=1dm3.

8. Konky nutpuumma Bo:  a) 35dm3  6) 2500 cm?®;  B) 2 m3?
B Bp3 ocHOBa Ha akcnMoMUTe 3a BOJSTYMEH MOXXE [a Ce [AOKaXKe

LA Aeka BONyMeHOT V Ha KBagap CO AMMEH3UU a, b, ¢, MOXe
ha ce npecmeTa co oopmynarta (WTo ja 3Haew):

V = abc ST " .

a Ha kKouka co pab a (T.e. KBagap coa = b =c¢):
V=ad

dopmynaTa 3a BONyMeH Ha KBagap Moxe aa ce sanmwe nsoobrmk: ||/ =B - H

(9}

Kage WTo B=a-b e nnowTuHaTa Ha ocHoBaTa, a H =c¢ e BMCUHaTa Ha KBaZapoT.



9. EfHa kaHTa co (bopma Ha KBagap, YnjaiTo OCHOBA MMa CTpaHn a = b = 25 cm, cobupa 25 (

Bofa. Konkaea e BMCMHaTa Ha KaHTaTa?

Tpeba ga 3naeuu:

[la npecMeTall BOSlyMeH Ha KBagap v Kouka
BO pasHu NpakTUYHW NpUMepU;

[la ' KOPUCTULL MEPHUTE e4NHMLM 32 BOSy—
MEH.

3aga4u

MpecmeTaj ro BONIYMEHOT Ha KouKa 4unja
nraowTurHa e 54 cm>.

@ [vmen3nnTe Ha efeH kBagap ce: 16 cm,
4 dm, 1 m. Hajau ro paboT Ha KouKaTa WTo
nma eHaKoOB BOJSIyMEH CO KBaAapoT.

Kaj Hekoja Kouka, nnowTuHaTa BO cm? 1
BOJTYMEHOT BO CM?® ce M3pas3eHu CcO UCT
6poj. Konkas e paboT Ha KoukaTa?

EfeH kBagap vMa ocHOBa KBaapat co CTpa—
Ha 4 cm n 6o4Ha nnowTuHa M = 112 cm?.

lMpecmeTaj ro BONYMEHOT Ha TOj KBaaap.

OcHoBaTta Ha efeH KBagap vma cTpaHu
6 cm n 8 cm, a gvjaroHanaTa Ha Toj KBagap
€ 26 cm. Hajaum ro BoslyMeHOT Ha KBaZapoT.
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Ilposepu ce!

Konky kKouku co pab 1 cm, moxe pa ce
CMecTaT BO KOuUKa co pab

aj2cm, 6)3cm, B)1dm?

EnHa kKaHTa co hopma Ha KBagap mma
OCHOBa CO CcTpaHu a = b = 30 cm n BUCKHA
H =40 cm. Konky nutpu Boga cobupa KaH—
Tata?

BonymeHoT Ha egHa Kouka e eHakoB CO
BOJSIYMEHOT Ha KBagapoT CO OUMEH3UK
8 cm, 4 cm, 2 cm. lNpecmeTaj ja nnow-
TUHaTa Ha KouKaTa.

3a pa ce cosmnpa efeH sug Bucok 2,80 m n
peben 40 cm noTpoLwenu ce 2 600 yurnu.
Ce 3Hae geka 3a 1 m®sug ce notpebHun 400
uurnun. Konky e gonr suaot?

EpgHa npaBa npu3ama vma BucuHa 8 cm u
OCHOBa npaBoarofieH TpuarosiHMK co

kKateth a=3cm un b =4 cm. lNpecmeTq;
ro Hej3VHMOT BONYMEH, COrneayBajKm aeka
Taa e NnosioBMHa of KBagap co AMMEH3Un
3cm, 4 cm, 8 cm.



9| BONYMEH HA MPABA NMPU3MA

¥

BonymeHOT Ha kBagap €O AUMEH3UU a, b,
¢ ce npecmeTyBa co opmynara V = abc. Kako 3a KBagap:

3a koukaTta 3Haew geka V = a°. Jann n 3a
Hea Baxu: V = BH?

Kako ce npecmeTyBa nnowTyHaTa Ha npa— Cnepu ro o6pasnoXXeHneTo Ha oBa TBpAEH-E.
BOArosfieH TpuarosiHNK co KaTetn a n b?

W
Toiticeitiu ce! A 3a npecmeTyBare Ha BOJIYMEHOT Ha
npasa np13Ma co OCHOBA NPaBOaroseH
TPUaronHWK Baxku uctaTta dopmyna

o L}

Kako ce pobusa chopmynarta V = BH 3a V = BH,
BOJIYyMEH Ha UCTUOT KBagap?

Kage WwTo B e nnowTMHaTa Ha ocHoBearta, a H
€ BuUcuHaTa Ha npusmara.

& Ha ypTexoT a) e npeTcTaBeHa npasa
npu3ma co BucuHa H n ocHosa npaso-
arosieH TpuarosiHNK co KaTtetTu a u b.

Ha upTt. 6) gageHarta npuama e gonosiHeTa Ao
KBagap Co gpyra npusma LWTo e cKnagHa co Hea.

BonymeHoT V, Ha KBagapoT e ABanaTu NorofiemM o4 H
BOJNTYMEHOT V Ha gageHaTa TpuaronHa npusma, T.e. ! H : H |
V. =2V (3owT0?). b L
‘ ( ) b AR AR \ b
a
3naeme geka V, = abH, na: 2V =abH, Te. V=—:H. a a
2 a) 6)

.. ab ab
Buaejkn > € nnowTmHaTa Ha ocHoBaTta Ha gageHarta npuama (3owTo?), T.e. B :7,

3a BOJTYMEHOT Ha Npu3Marta MoXXeme Aa 3anueme: V=B-H

Vckaxkn ja co 36oposu chopmynaTa 3a npecMeTyBame BOSlyMEH Ha npasa npuama co OCHOBa
npasoarosieH TpuaronHuK.

lMpaBoarosieH TpuarosHUK co katetn 6 dm 1 8 dm e ocHoBa Ha npasa npu3ma co BUCUHA
1,5 m. MNpecmeTaj ro BOSIYMEHOT Ha Taa npusma.

3. HaupTaj npom3BOfieH TpMarosHUK U pasgenu ro Ha
[Ba COCTaBHW NpaBoarosiH1 TpuaroH1U.

Toa mMoXew cekoraw Aa ro Hanpasuw (Kako Ha LpTexoT) .
CO BMCMHATa CnylITeHa KOH HerosaTa Hajroniema ctpaHa.

4.

Ha upTeXoT e npeTcTaBeHa npasa Mpv3ma CO OCHOBA MPOU3BOJIEH
TPUAarosnHuK.

0

= mm e mmn

O6jacHun Kako e npeceyeHa npuamarta u co Toa e pasgerneHa Ha ase
COCTaBHV Npasu NPU3MM CO OCHOBM MPaBOAarosiHN TPUAroSHNULM.

.

o

~

.
hY
B,
2
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Vickopuctu ro Toa 3a fa nokaxew Aeka BONYMEHOT V Ha gajeHaTa TpuaronHa npusma ce
npecmeTyBa co popmynata V=B - H. (B - nnowTnHaTa Ha ocHoBarta, H — BucuHaTta).

Cornepnaj aeka, ako V, =B, -H un V,=B, - H ce BOlyMeHUTe Ha COCTAaBHUTE NPU3Mu, Toraiu
(cnopepn akcmomarta 3° 3a BOJSlyMeH), BOSlYMEHOT V Ha gageHaTa npuama Ke buge:

V=V, +V,=BH+BH=(B,+B,)-H.

AKO ja 03HauuMLW co B nnowTrHaTa Ha ocHoBaTa oj AafeHarta npusma, Toraw B =B, + B,, na

T.e. BOMIYMEHOT Ha npaBa TpuarosiHa npuama e egHakoB CO MPoM3BOAOT Of BMCMHATA U
NAowWTMHATa Ha OCHoBaTa Ha npusmMara.

5. TpuaronHuk co ctpaHu a = 13 cm, b = 14 cm, ¢ = 15 cm e OcHOBa Ha MpaBa NpU3Ma co
BucuHa H = 20 cm. lNpecmeTaj ro BONyMEHOT Ha Taa npuama.

6. lMpecmeTaj ro BONYMEHOT Ha npaBunHa TpuarosiHa npuama co OCHOBEH pab 6 cm 1 BUCUHA
8 cm.

B | 7. Ha LUPTEXOT e NnpeTcTaBeHa npaBa neTtarosniHa npusma v og e4Ho 1l
. Teme ce MoBfieyYeHn ABe AujaroHany Ha ocHoBaTa. Pasrnegaj ro
LIPTEXOT M OArOBOPY Ha MpallaraTa.

Konky gnjaroHanHu npeceuy MOXKe fa ce noctasaTt HU3 e4HO TeMe Ha ocHoBaTta? .
Kornky cocTaBHu nNpasu TpuarosHi Npusamm ce gobusaat co Tve npeceuymn? B,/ B I

AN
~

Ako V,, V,, V, e BonymMeHOT Ha npasata TpuaronHa npuama |, II, Il cooaeTHo,
Kako MOXe [a ce u3pasu BoslyMeHoT V Ha neTtaronHara npusma?

AKO B e nnowTuHaTa Ha OcHoBaTa, a H e BUCuHAaTa Ha neTaronHaTa npuamMa, Kako Ke ja 3anvwetu
dopmynarta 3a Hej3UHNOT BOJTYMEH?

CurypHo ofroBopv Aeka BOSlYMEHOT Ha npaBa neTarofiHa npuama € efHakoB cO 36MpoT of
BOSTYMEHWTE Ha COCTaBHUTE TPUArosiHN NPU3MMK.

TakoB 3aKJly4OK BaXKu 1 3a CEKOja NpaBa MHOryarosiHa npusma.

Cnopep Toa:

BonymeHoT V Ha npaBa npu3ma e npou3Boj, o4 nnowTuHaTa B Ha ocHoBaTa 1 BucuHata H, T.e.

8. MpecmeTaj ro BonymeHOT Ha KaHTa co (hopma Ha NpPaBMIHA LUECTArosIHa NPM3mMa CO OCHOBEH
pab a=10cm wuBucmHa H =60 cm.
Kornky nuTpu Te4HOCT cobupa Taa KaHTa?

9. [MpaBa npnama co BucmHa 12 cm rma OCHOBa pamMHOKpPaK npaBoarofieH TpMarosiHUK Co KaTteTa
8 cm. lNpecmeTaj ro BONYMEHOT Ha npuamara.
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10.

Hajou rm goopmynuTe 3a BONyMEH Ha:
a) npaBusiHa TpuarosiHa npuamMa.
6) npaBusiHa YeTupuarosHa npu3ma;

)
)
B) MpaBuSiHa LWwecTarosiHa npusma, co
OCHOBEH pab a v BUCUMHA H.

Tpeba ga 3naeu:

4a npecmeTall BONIyMEH Ha Npu3ma cnopes
onwTaTa opmyna;

Za v ussegeww (hopMynuTe 3a npecmeTy—
Barbe BOMYMEH Ha MnpaBuiiHa TpuarosHa,
YyeTupuarosiHa, WecTarosiHa np1ava;

[a I’ KOPUCTULL MEPHUTE €AVHULM 32 BONY—
MEH Npu peLlaBarbe Ha NPaKTUYHN NpruMepu
3a NoWTMHA U BOTYMEH Ha NPU3MMU.

3agaqu

EfeH caHgak co JormkmHa 2 m v LwmnpuHa
1 m cobupa 16 hl opus. Konkaea e Bu-
cvHaTa Ha caH4akoT?

MpecmeTaj ro BONYMEHOT Ha npasBuiiHa
lwecTarosiHa npusma co nepumeTtap Ha
ocHoBaTa 24 cm n BucuHa 10 cm.

Pom6 co amjaroHann 24 cm n 10 cm e oc—
HOBa Ha npasa npu3ma co sucuHa 20 cm.
[MpecmeTaj rm BONYMEHOT M NIOWTUHATA Ha
npusmara.

MpaBunHa YeTupuaronHa npuama mma

nnowTmHa P = 448 dm? n 604Ha noBpmHa
co nnowTnHa M = 320 dm?.
[MpecmeTaj ro BOSlYMEHOT Ha npuamMara.

[MpecmeTaj ro BONIYMEHOT Ha rnpasuiiHa
TpuarosnHa npusma co:

a) OCHOBEH pab 6 cm un BUCMHa 8 cm;

6) OCcHOBEH pab a v BUCKMHA 4a.

MpoBepu rv TBOUTE pe3ynTaTu:

2 2
a) B:a\/g V:M;
4 4
6) B=d? V = a?H;
2 2
) 5_32"\3 V:3aHJ§_
2 2
Ilposepu ce!

MpecmeTaj ro BONYMEHOT Ha npaBuiiHa
LecTarofniHa npmama co OCHOBEH pab
a=4cm neucmHa H=13 cm.

[lBe TpuaronHu npusmMy umaaT egHaKBuU
BUCWHU U € JHAKBW BONlyMEHW. [lan HUBHUTE
OCHOBW MoOpa Aa ce:

a) CKraZHu TpuaronHuuu,
6) eAHaKBOMJIOWHN TPUAroNHNUM?

Konky e BuMcoka npaBuiiHa wwecTarosiHa
npu3ama co ocHoBeH pab a = 6 cm © BO-
nymeH V = 1260 cm3?

HanpedeH npecek Ha KaHars, gosnr 2 km, uma
hopMa Ha pamHOKpak Tpane3 CO OCHOBMU
6 mun 10 m, a kpak 2,9 m. Konky m® 3emja
ce ucgpneHu Npym HeroBoTo Koname?

Mefy Benunuunute a, H, B, M, P, V kaj npa-

BUNHA YeTMpuarosiHa NnpM3mMa Hajam rm He—
no3HaTuTe, ako ce AageHun (BoO cm; cm?;
cm?d):

a)a=5 M= 160;
6)a=3, P=66;
B) B=36, M= 168;

rH=14, V=1694;
n) H=15 M= 780;
f) M =160, V = 200.
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70| NMPAMUAA. NNOWTUHA HA NMUPAMUAA

. , A Pasrnegaj rm uptexute u npocnenu
Towiceruu ce! rv objacHyBaraTa BO cregHaTta
Cou 3ajada. Taka Ke ce 3anosHaell yure

LLTo e nonuegap nnun pabecto Teno?
CO eHO pabecTo reoMeTPUCKO Teslo.

3owTo npuamarta e pabecTto Teno?
Cnopeg wTo ce ogpenysa geka npuamara 1. faperoe:

e TpnaroJiHa, 4HetTunpuarosiHa UTH., a criopen

eHa paMHMHa X,
LWTO AeKa e npaBa, 0gHOCHO NpaBunHa? 5T eAnap

(&= €[eH n—arofiH1K Ha Hea, Ha npumep, neT—
aronHunkoT ABCDE,

(&= efHa To4Ka S LWITO He NeXn Ha X.

OnuLwm co 360pOBU HEKOja Of, ErMNeTCKUTe
nMpammapn.

& Opf ToukaTa S ce NoBfeYEHM OTCEYKM A0
TeMUHaTa Ha NeTarosIHNKOT.

Konky TpuaronHuum ce gobuenn nputoa?

VimeHyBaj rv Tue TpuarosHuuum.

LLITo umaat 3aeHU4KO cuTe Tme neT Tpma—
ronHUUn?

Boouu ja noBplmHaTa WTO ja coYnHyBaaT
OAa[AEeHVOT neTarofiHMK u fobueHute net
TpuaronHuuu.

MoBpLMHATA WTO Ce COCTOM Of AAAEHUOT NeTarofiHMK U fobueHuTe neT TpuarosHULM ro
e MHOXECTBOTO TOYKW O MPOCTOPOT Ha ABe 06nacTu: BHaTpeLuHa N HagBopeLLHa.

BHaTpelwHaTa o6nacT 3aeHO CO CroMHaTaTa NoBpLUMHa obpasyBaat e4HO S
reoMeTpUCKO TENO LTO Ce BMKa neTarofiHa nupamuga. Taa nupamuga e
N30BOEHO NpeTCcTaBeHa Ha LPTEXOB.

[ageHnoT netarofiHMK ce BMKa OCHOBa Ha nupamupaTta, fobueHuTte
Tpuaronumum ABS, BCS,... — 604HM supoBm, a Todkata S — BpB Ha
nMpamuaara.

BpBoT S 1 TeMuHbaTa Ha OCHOBaTa Ce BMKaaT TeMUHba Ha nMpamMmaaTa, a
604HUTE SNAO0BU ja cOYMHYyBaaT HejanHaTa 60o4Ha noBpwuHa. M Kaj
nupamugaTa pasfinkysame: OCHOBHU 1 604HU paboBu. A B

Co ucTa nocTanka MoXe fAa ce [ojae [0 TpuarosHa nupamvga, YetmpuarosiHa nupammga
nTH. CeKoja o HMB ce BMKa, KpaTKo, Niupamuga.
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S

2. Ha upTexoT ce npeTcTaBeHu TpuaronHaTa nupa-
muga SABC n yetmpmaronHata nupamuga SABCD.

S
NmenyBaj ru:

a) OCHOBHUTE paboBsy; B) OCHOBAaTa; A

6) 604HUTE pabosy; r) 604HUTE SNO0BU \V
Ha nupamugarta 1) SABC; 2) SABCD. B

Booun ja n otceukaTta SS’ Bo nmpammgata SABCD Ha ypTexoT.

Otcedkarta SS’, kage WTO S e BPBOT Ha NMpamuaarta, a S’ e HeroBaTta OpTOroHasiHa rnpoekuymja
BP3 OCHOBAaTa Cce BMKa BUCUHA Ha nupamugaTta.

Toukata S’ e nogHoxXje Ha BucnHaTa. O6M4HO 1 gormkmMHaTa SS’ ce BMKa BUCUHA Ha nupamugaTa.

3. Op Koj BMA e nupamnaaTa Wwro uva:
1.a)4, 6) 6, B) 9 Temnrba; 2.a)6,6)10,B)12 pabosn; 3.a)4,6)7,8) 10 sngosn?

it
MpecekoT Ha NMpamuaTa co paMHMHa LWTO MMHYBa HU3 BPBOT U S

$ | HWU3 Koja 6uno AujaroHana Ha ocHoBaTa Ce BWKa AujaroHaneH
ou npecek.

4 .': Ha upTexoT e npeTcTaBeH gujaroHanHMoT npecek ACS Ha
L nupamugara.
Boouun 1 umeHyBaj ylwiTe ABa Taksu npeceuw. E C
Konky avjaroHanHu npeceun nma osaa nupamvaa? A ‘

Kornky avjaroHanHu npeceuym nma koja 6uno nupammga?

Boouuns geka n TpuaronHuuymte BDS n ECS ce gujaroHanHu npeceym; oBaa nupamuaa
uma 5 TakBM Npeceuu, a cekoja nupamuaa uma Tonky AujaroHanHu npeceun, Komnky
LWITO UMa AnjaroHann ocHosaTa.

4. HauprtexoT e npetcTtaseHa nupammuaata SABCD co ocHoBa S
KBagpar, a NOAHOX|eTO Ha BUCMHATa nara Bo npecekor O
Ha gujaroHanuTe Ha OCHOBAaTa.
Paarnegaj ro ypTexxoT v npocriean ru objacHyBamara.

& Toukarta O r1 npenonoByBa AujaroHanuMTe Ha KBagpaToT an
(ocHoBaTa). D O B

&= [lpaBoaronHuTe TpraronHium AOS, BOS, COS, DOS nmaat egHa 3aefH14Ka kateTa (BUcuHata
0OS), a gpyrata KateTa UM € egHaKBa Ha NoJiIoBMHA AujaroHana Ha KBagpaTtoT.

&= Cnopep npusHakoT CAC Tue ce cknagHu mery cebe.
Op Toa cnegyBa Aeka, Kaj BakBaTa nupamuaa:

a) cute 604HM paboBu ce egHaKkBu Mely cebe;
6) 604HUTE SUAOBU Ce paMHOKpaku, Mefy cebe CKiagHu TpuarosiHuyy,
B) BUCMHUTE Ha 6OYHUTE SU[OBM Ce efHaKkBu Mery cebe.
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3a oBaa nupamMuga v 3a cekoja Apyra npu Koja ocHoBaTa € npaBuSieH MHOryarosiHuK, arnogHoXjeTo
Ha BMCMHaTa nafa BO LieHTapOoT Ha OCHOBATa, Ce BEeNu [ieka € NpaBuiHa nupamuga.

BucuHaTta / Ha Koj 61uno 604eH sua Ha NpaBuiHa NMpaMmia ce BMKa anoTema Ha nupamujara.

5. MpecmeTaj ja anoTemara 4 Ha npasunHa TpuaronHa nupamMuga
CO OCHOBeH pab a =14 cm n 6o4eH pab s =25 cm.
Pasrnepgaj ro TpmaronHnkoT AES Ha UpTeXXoT.
B AKO Cce paspexxaTt cuTe OCHOBHU paboBu (OCBEH efleH) U caMo
efieH 604eH pab, Toraw nospwMHaTa Ha egHa nupamuaa Moxe
Ja ce ,pacnpocTtpe” Ha pamMHMHa. Taka ce fobusa mpexxa Ha
nupamugara.

o LU

6. Ha upTexoT ce npeTcTaBeHu
[1BE KOHCTPYKLIM Ha MpexaTa Ha
npaBuUHa TprUaronHa nupammnga
CO OCHOBEH pab a v 604eH pab s.

Boouu rm n onuwu rm co 360-
pOBW ABETE NMOCTanKM.

O6jacHn n cknuupaj ja mpexarta Ha
npaBusHa YeTupmarosnHa nupamumaa.

7 Kako n kaj npuamarta, 36upoT o4 nsoL—

TUHUTE Ha CUTE SUAOBU Ha egHa NupaMmaa
ce BMKa NfoWTUHA Ha Nnupamupara.
Cnopeg T0a:

AKo B e nniowTuMHaTta Ha ocHoBara, a M nnowTuHaTta Ha 6o4HaTa
rnoBpLUMHa, Toraw niaowTuHata P Ha nupammgaTa Ke buge: = P=B+M
7. lMpecmeTaj ja nnowTMHaTa Ha NpaBusiHa YeTupuaronHa nupamuaa

CO OCHOBeH pab 14 cm u 60o4eH pab s = 25 cm.

Cropeay ro TBOETO peLleHne Co AaAeHOTO.

& 3aocHoBaTa: B=a’>=14?=196, T.e. B=196 cm?;

a-h
&= 3a 6o4yHaTa noBplmHa: M =4.——=2ah Kaje WTo / e anotemara.

& AnoTemarta Ke ce npecmeTa co rnomoll Ha lNutaropoBaTa Teopema o4 NpaBoarosHUOT TpU—

2

&\ 252 77 _625_49-576: h=24cm.

aronHuk AES: h? =52 _[E

& Taka, M=2ah=2-14-24 =672, T.e. M=672cm?
& 3Haum: P=B+ M=196 + 672 =868, T.e. P=868 cm?
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8. lMpecmeTaj ja nnowTMHaTa Ha NpaBuiiHa YeTrpuarosiHa nupaMmmga co OCHoBeH pab a =10 cm
n BucmHa H = 12 cm. Vickopuctu ro ASOE Ha upTexoT og 3agadara 7.

TpuaronHa nupamuga ce Buka TeTpaegap.

TpuaronHa nupamuga Ha Koja cuTe paboBu 1 Ce efHaKBM ce BKa NpaBuUIeH TeTpaeaap.

9. Hajau ja nnowTmnHaTa Ha npaBuieH TeTpaegap co pab a= 12 cm.

Tpeba ga 3naeu:

Ja npenosHaeL 1 ga MMmeHyBsall nupamuga
N HEJ3VHNTE ENTIEMEHTM;

[a npenosHael 1 ga gecuHupatd npasuiHa
nMpamuaa;

Aa npecMeTtall nnowTuHa Ha nupamMmmnga.

3agaqu

Konky HajManky suaosu MOXe Aa vva efHa
nupammaa? Opf Koj Bug e taa?

[MpecmeTaj ja nnowTuHaTa Ha npaBuHa
lecTarosiHa nupammga co OCHOBEH pab
10 cm v anotema 13 cm.

Hajaw ja anoTemaTa Ha npaBusiHa YeTupn—
aronHa nupamuga 4mja 60o4Ha NoBpLUMHA
mva 20 dm?, a ocHoBaTa nma 16 dm3.

MpaBunHa yeTupmaronHa nupammga co
OCHOBEH pab a = 8 cm wuma naowTuHa
144 cm?. Hajgu ja BucuHaTta H Ha nupa-
mMugara.

Ilposepu ce!

AKO ocHoBara Ha efHa nupamuga e npa-
BUNEH MHOryaroSfiHuK, ganuv mopa nupa-
MuaaTa ga e npasunHa?

Hajogn ja nnowTnHata P Ha npaBuiHa
yeTmpuaronHa nmpammga co 604eH pab
c=17 cm unanotema h=15cm.

lNpecmeTaj ja nnowTMHaTa Ha npaBuiHa
TpuaronHa nupammga co OCHOBeH pab 6 cm
n 604eH pab 10 cm.

MpecmeTaj ja nnowTnHaTa Ha ocHoBaTa Ha
npaBuiHa 4YyeTvpuaronHa nupammga co
BUcMHa H = 6 dm n anotema # = 6,5 dm.

@ Mefy BenuunHuTe a, H, 4, B, M, P Kaj npa-

BUNHA YeTupuarosiHa nupamuga Hajgu ru
HernosHaTuTe, ako ce AafieHn (BO LeHTU—
MeTpu):

a)a=12, h=10; rNH=21,h=29;

6) a=14, H=24; a) P=819,B =81,
B) B =256, M = 544; )P =3584, M =2800.
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77| BONYMEH HA MUPAMUAA

Loiticettiu ce!
BonymeHOT Ha npasa npuama ce npecmeTysa co dopmynaTa
V=B-H,

B - nnowTuHa Ha ocHoBaTa, H — BUCMHa Ha npu3mara.
Kako ce pobvsa nupamuga ? LLTo e, nputoa:

a) ocHoBa; 6)BpB; B)604YHA NOBPLWMHA; ) BUCUHA HA NupamugaTa?

MepereTo Ha BONIYMEHOT Ha HEKOE Terlo He ro BpLIMME CO HEeMOCPEeAHO NpeHecyBar-e
ez Ha MepHaTa eguHMUA, TYKY n3segysamMe npasuna (WTo rv 3anvwysame co hopmyna),
- u crnopep, Kou, Bp3 OCHOBA Ha HEOMXOAHW nojaTouu 3a TenoTo, CO npecMeTyBame, ro
AobviBame HEroBMoOT BOSTYMEH.

Kako ga gobveme npaBunio 3a NpecMeTyBare BOJIyMEH Ha nupammnaa?

3a Taa uen moxew (goma) ga ro HanpaswLl
cnegHvnos obug,.

&> Hanpasu wynnveu mogenu (Ha npumep, og, Kap—
TOH) Ha efHa nNpu3ama n Ha efHa nupamuaa co
€AHaKBOMOWHM (MOXe: CKNagHu) OCHOBU n
eHaKBU BUCUHM (KaKO Ha LPTEXOT).

&= HanonHu ja nnpammngarta co cyB NeCOK (MNn APYr 3pPHECT MaTepujan: Opu3,LWEKEP Nn cn.) n
noToa NecokoT o4 NupamugaTa npeTypu ro Bo npuamara.

& Ke 3abenexuil Aeka Toa Tpeba 4a ro HanpasuLl yLITe ABanaTy 3a 4a ja HanonHuULL Npuamara.
& Toa nokaxysa geka nupamumgara uva Tpunati noMman BoNyMeH of npuamara.
OBO0j (hakT, BOOYEH EKCNEPUMEHTAITHO, MOXXE U Aa Ce JoKaxKe (HO, HME Ke ro U30CTaBMMe T0a).
3aUOMHU QeKa 8aXCU OULUITLO

BonymeHoT V Ha egHa nupamuia e eAHaKoB Ha efHa TpeTuHa op,

npou3BoA0T Ha BucuHata H n nnowTtuHata B Ha ocHoBaTa Ha V==-B-H
nMpammgaTa, T.e. 3
1. MpecmeTaj ro BONYMEHOT Ha nMpaBuiHa YeTupmnarosiHa nupammaa co OCHOBEH pab a = 12 cm

n BucuHa H =20 cm.
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a

(> | 2. Paarnegaj rv upTexuTe u obuam ce
—d [a v n3segeLl hopMynnTe 3a Npec— ‘
MeTyBarb€ BOSMYMEH Ha MpaBusiHa:
a) TpUaronHa;
6) YeTupunarosnHa; >
a a

)
)
B) LecTarosiHa;
nupammaa co ocHoBeH pab a v BucuHa H.

Criopeav ro TBOETO pelleHne Cco 4aAeHOTO.

& Bo onwTaTa hopmyna 3a BosiymeH Ha nupamuga Vv :%. B-H, Tpeba ga ce 3ameHu camo B co

cooBeTHa (hopmyna 3a niowTuHa Ha:

a) pamMHOCTpaH TpuaronHuk: B :%-azﬁ; 6) kBagpat: B=a?%

3
B) NPaBUIeH LECTaroNnHuK: B :?-azx/g.

a’H+/3 . 6)v_2H. B)V_azH\/§

&= Taka ke ce gobujat 6apaHuTe hopmynu:  a) V = B 3 5

3. Keoncosarta nupammga Bo ErvneT nma BucvHa 149 m v ocHoBa KBagpaT co cTpaHa 232 m.
lMpecmeTaj ro Hej3NHNOT BOMYMEH.

4. BouHVOT pab Ha MpaBuUnHa WecTaronHa nupamuaa e 14 cm, a OCHOBHMOT pab e a = 2 cm.
lMpecmeTaj ro BOSIYMEHOT Ha nupamMmuaata.
&

B 5. [pecmeTaj 1 nnowTMHATA 1 BOIYMEHOT Ha MUpaMunaa

r— “' Co BUCMHa H = 12 cm u ocHOBa NpaBoarosiHNK co
OUMEH3Mn a=32cm u b =10 cm, ako NO4HOX|jeTo
Ha BMCMHATa e BO NPEeCceKoT Ha AujaroHanuTe (LeHTap
Ha onuvwaHaTa Kpy>kHuua) Ha ocHoBaTa.

Pasrnepgaj ro uptexxoT u pabotu cnopeg ynatcreara.

& P=B+M n B=a-5=32-10; B=320cm?

&= boyHaTta nospwuHa e cocTaBeHa of YeTvpu TpuaronHuum, npu wrto: ASA B, = ASC D, u

ASB.C, = ASA D,, na of LpTexXoT, Kafe WTo h = FS, h,= GS, ce o6usa
1 1
M=2-— -ah +2-E

5 ah, - bh, = ah_ + bh,.

2 2
&= lMpecmeTaj rvi 604HUTE BUCUHW /1, 1 h,. Ha LpTexoT: h? :[%] +H? =169 u h? :[%] +H?=

=400, T.e. 1, =13cm, h,=20cm n M=32-13+10-20 =616 cm?
& P=320+616 =936; P =936 cm?.
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1 1

V=—B-H=--320-12,
3 3

Tpeba ga 3naeuw:

Aa npecmeTawl BONTyMEH Ha nupammaa cro—
peA onwTaTa opmyna;

[a ussegeww opmMyna 3a npecMmeTyBarbe
BONIYMEH Ha nupamupa BO KOHKpPEeTeH
npumep.

3agaqu

MpaBunHa yeTnpmaronHa nupammga mva
ocHoBa B =144 cm? n BucmHa H =40 cm.
[NpecmeTaj ro BONyMEHOT Ha nupamuaara.

BonymeHOT Ha efHa npaBuiHa 4eTupu-—
aroniHa nupammga e 48 cm?, a nnowTnHaTa
Ha HejanHaTa ocHoBa e 36 cm?. [pecmeTa;j
ja nnowTmnHaTa Ha nupamugaTa.

[MpaBunHa 4eTupuarosiHa nupamMmmga nma
OCHOBEH pab a =24 cm 1 604Ha NAOWTUHA
M =960 cm?. MNpecmeTaj rn nnowTnHata P
n BONymMeHoT V Ha nupammgara.

lMpaBunHa 4eTupuarosiHa nupammga mma
OocHoBeH pab 20 cm un BonymeH 3 200 cm?®,
[NpecmeTaj ja BUCUHATA M NfiowTMHATa Ha
Taa nMpammga.

& 3amenn v B n H Bo onwTaTta hopmyna 3a BOSlyMEH Ha nupamuara:

V=1280cm?.

IIposepu ce!

[MpecmeTaj ro BONyMEHOT Ha nNpaBusiHa Tpu—
aronHa nvpammuga co ocHoBeH pab 5 cm un
BUCUHA 9 cm.

MpaBwnnHa YeTnpuaronHa nupamnga uva Bu—
CnHa 12 cm un gnjaroHana Ha ocHoBaTa 8 cm.
Kornky e BonymMeHoT Ha nupamuagara?

OcHoBaTa Ha egHa nupamuga € npaso-—
arosfiHMK co ammensnm 90 cm n 1,20 m, a
cute 604HM pabosu umaat rno 1,25 m. Hajam
ro0 Hej3UHNOT BOJTYMEH.

EgHa npaBunHa YeTupmnaronHa nupamuga
nMa OCHOBEH pab a = 8 cm © BONyMEH
V =576 cm3. Hajgu rv BucuHata n nnow-
TMHaTa Ha NnupamugaTa.

@ Mery BennunHnte a, H, s, B, M, P, V Kaj

npaBusiHa LWecTarosHa nupaMmuaa Hajam rm
HenosHaTuTe, ako ce gageHun (Bo cm):

a) a=10, H=24;
6) B=73,5\3, s =25 (s e 604HMOT pab);
B) a=7, s=25;

r) V=5883, H=24.

a) KakoB MHoryaronHuk Tpeba ga éuge ocHoBaTa 3a Aa MOXeL ga dhopmupal
nupamuga co egHakBu 604HN paboBn?

6) KakoB MHoryaronHuk Tpeba ga buae ocHoBaTa 3a fa Moxew ga dopmupawl nmpamuaa co
efAHaKkBu anotemmn?
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LUWINMHOAP, KOHYC, TOMKA

79| UWNWHAAP; NNOLWITUHA U BONYMEH

> a BMAMMe Kako ce pgobmea reome-—
/ ) A
Hotacediu ce: i TPUCKOTO TESO WTO ro HapekyBame
nnuHaap.
LLITo e npuama n kako ce gobuea? LLTo ce H Aap
nputoa: Cnepgu ja noctankaTta BHMMATESTHO.

a) OCHOBY;

6) 604HM SNJoBY;

B) 604Ha NOBPLUNHA;

r) BUCMHA Ha npu3mara?

&= [apeHa e egHa pamHuHa X, eqHa KpyXXHULa
k Ha Hea v epgHanpasa p WTO MUHYBA HU3
efHa Touka T of KpyxHuuarta, a € Hop—
MasiHa Ha X, Kako Ha LpTexXoT a).

57 AT

3a KOW reomMeTpuUcCKM
Tena ce Benu geka ce
Banyectn?

MHory npegmMeTn o, CEKOjAHEBHMOT XMBOT

nvaat dopma Ha umnuHgap (Ha npumep:

KOH3epBa, KYHK).

Habpoj ywte HEKONKY NpegMeTy WTo umaat
UMnNuHApuHHa oopma.

& [a 3amucnume geka Todkata T noYHyBa Aa ce ABVXM MO KpPyXXHWUUaTta, a npaeata p — ga
OCTaHyBa naparesiHa Ha cBojaTa no4veTHa nosioxxba Kako Ha LpTexoT 6).

& Ha T0j HauMH nogBwXxHaTa NMpaBa p OMNWLYBa efdHAa MOBPLIMHA; TOA € LUIIMHAPUYHA

noBpLIMHa — LPT. B).

L

3a npaBaTa p ce Benu feka e reHepartpuca (Mnu
u3BegHULA), a 3a Kpy>XHULaTa — gupeKTpuca (unm
BOAMSIKA) HA UUNMHAPUYHATa NOBPLUMHA.

&= [a ja npecedeme oBaa nosBpLlUMHA yWITE CO eaHa
pamHuHa X, napanenHa co X, Kako Ha LpT. r).

A)
3atiomHu r)

KpyrosuTe WITO UUnMHAPMYHATA NOBPLUMHA MM OTCEKYBa Of, PaMHUHUTE X 1 X, U AeNOT o[ Hea
nomery pamHUHUTE, 3arpadysaaT Aen o4 NpocTopoT, T.e. obpasyBaaT e4HO reOMEeTPUCKO Teno
LITO Ce BUKa NpaB KPYXXeH LUNMHAAPp, a H1e Ke ro Bukame camo yunuHgap. Toj umnuHgap e

N3[BOEHO NPETCTaBEH Ha LPTEXOT A).
Uunarungap, konye, moika ,! 197i



_____
-

. C ™ C
L ) """
PTT1~sp, D :
HarnepgHo, umnuHaap Moxke aa ce gobve n kora npa-— : .
BOAroSIHMK poTupa OKoJly e4Ha cBoja cTpaHa (Ha upTe— : '
xoT: ABCD, okony BC). o a— [ (s N ;
A B ! A B
A
& Paarnegaj ro UpTexxoT 1 BOOYM M1 efleMEHTUTE
— Ha UMnMHAapoT. 0,
H
KpyroBute ce BMKaaT OCHOBW, a AENOT 04 UMINH—
ApvdHaTta nospwmHa Mefy HMB — 604Ha NoBpLlUNHA 0
Ha UunMHAapoT. ————
R R

PagnycoT R Ha ocHoBaTa ce BMKa paguyc Ha LunivHaapoT.

Ortceykata OO, (4MMLITO KPajHM TOYKM Ce LIEHTPMTE Ha OCHOBMTE) Ce BiKa OCKa Ha LnvHAApoT;
Taa e 1 Herosa BUCUHA.

AKO UMNMUHZAPOT ce npeceye CO paMHMHa LWTO MWHYBa HWM3 HeroBaTa Ocka, ce fobusa efeH
npaBoaroiHUK LUTO Ce BUKA OCEH NpecekK (LpadmpaHnoT NPaBoarosiH1K Ha LUpTEeXOoT).

1. [anu moxe ABa ocHu npeceLy Ha efieH LMAVHAAP Aa He ce cKnaaHu Mefy cebe? 3owTo?

2. lpecMmeTaj ja MAOWTUHATA HA OCHWOT MPECEK Ha LMMWHAApP Co paauyc R =5cm v BACUHA
H=7cm.

3a yunuHagap 4vjliTo OCEH Npecek e keagpaTt, T.e. H = 2R, ce Benu geka e pamMHOCTpaH
ymnuHaap.

3. OcHuot npecek Ha efieH paMHocTpaH unuHgap nva 100 cm?. Hajgum rm paguycoT u BucrMHaTa
Ha UnnvHAapoT.
n
@3 | AKO UMNMHAAPOT ce pacede Mo eaHa
L Herosa reHepartpuca 1 no nepudge—
pujaTta Ha OCHOBUTE, KaKO Ha LIpTEXOT
a), Toraw MoxXe ga ce BUAW Aeka
MpeXaTa Ha LUIuMHAapoT € cocTa— H
BEHa of ABa CKnagHwu Kpyra (OCHO—

R

0

a
.
.
II
A4

BUTE) N e4eH NpaBoarosiHuK (bo4Hata ¢ 2nR
NMOBPLUMHA), KAKO Ha LpTEeXOoT 6).
R
. a) '
4. Pasrnepnajja Mpexara Ha LpTexXoT 6) 1, 3a NoLwl-
TUHaTa P Ha yunuHgap co pagvyc R v BucuHa H, 6)

cornepaj geka:

a) P=2B+ M; (B - nnowTtnHa Ha ocHoBaTa, M — nnowTnHa Ha 6o4HaTa noBpLInHa);
6) B = R°n (3owT0?), M=2Rn - H (3owT0?);
B) P = 2R’ + 2Rn - H; P =2Rn(R + H).
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5.

lMpecmeTaj ja nnowTuHaTa Ha unuHgap co pagmyc R =8 cm v BucuHa H = 2,5 dm.

Loiticettiu ce!

MocTou ronema CrmM4HOCT Mefy LnmHaap
¥ Npasa npuama.

— AB€ CKMaZHW OCHOBMU LITO Niexat Ha napa—
NEeNHN PaMHUHWY;

— 604YHM MOBPLUNHN CO M3BEAHWLM, OOAHOCHO
paboBu HOpMasiHM Ha OCHOBUTE.

Tpeba ga 3naew:

Ja MOeHTUdUKYBaLl efnleMeHTU Ha LUNH-
4aap;

Ja npecMmeTaw naowTMHA U BONYMEH Ha
umnuuaap cnopeg opmyna.

3aga4u

@ [a ce npecmeta P n V Ha umnunHgap co

R =6 cm 1 nnowTrHa Ha OCHWUOT MNpecek
Q =240 cm?.

MpecmeTaj i P n V Ha pamHOCTpaH um—
nuHgap co: a)R=10cm, 6) H=2dm.

Oppeaym ja BuCMHaTa Ha UMNUHAAP, Ynj pa—
anyc e 5 cm, a BONyMEHOT My €
V=1570 cm?.

(7 3a BOMYMEHOT Ha LUNMHAAp co pa-

anyc R (T.e. cO niowTuHA Ha OCHO—
BaTa B = R?m) n BucuHa H, Cnu4Ho
KakKo Kaj npusmara, ce 3ema 6pojoT

o L

V=B-H, re. V=Rn-H.

3Hauu, BONYMEHOT Ha UMMHAAp € eAHaKoB Ha
Npou3BOAOT Of NJOWTMHATA Ha HeroBaTta oC—
HOBa U BMCUHATA.

6. MpecwmeTaj ro BONyMEHOT Ha LMNMHAAP CO
pagnyc R =10 cm u BucnHa H = 15 cm.

7. VisBeguru dhopmynuTe 3a NoWTNHA N BO—
NyMeH Ha paMHOCTpaH uynimHgap, co pa—
anyc R.

Ogrosop: | P = 6R?wt; V = 2R®m.

Ilposepu ce!

Kako ce gobvBa:
a) UMnNMHApMYHa NoBpLwnHa; 6) umnuHgap?

MpecmeTaj riu P n V Ha ynnuHgap co
R=12dm n H=15cm.

3a KOj unnuHgap ce Benu geka € paMHoO—
CcTpaH?

[vjaroHanata Ha OCHWOT Nnpecek Ha efeH
umnuvHaap, WTo e BUCoK 8 cm, e egHakBea
Ha 10 cm. lNpecmeTaj i P n V Ha unnmH—
AaporT.

@ PamHOoCTpaH uyunumHgap uma nnowTuHa
1 350 cm?2. Onpegenuy ro HeroBMoT BOSY—
MEH.

[Ba uunuHgpa ce gobreHn co potaumja Ha
npaBoarosiHMK OKOJy CeKoja oA HerosuTe
CTpaHu a v b. Hajam ro ogHOCOT Ha BONy—
MEHWTE Ha TUe UMNNHOPWN.
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73| KOHYC; NJIOWTUHA U BOJNTYMEH

_ __ / i
Hotceriu ce. / EZIHO reoMeTPUCKO TEMO CO KOHYCHA

chopma Moxke aa ce fobue Ha CrmyeH

q ¥ L} !
Bo cekojgHeBneTo yecTto Ha4MH Kako WTo ce gobvsa UMINH-
cpeKkaBalw npegmeTun co aap.
KOHycHa hopma. lNpocnegu ja noctankara.

Habpoj Hekonky npeg-
METM LITO MMaaT KOHyCHa
doopma.

w

ECETTEEEEETE )

0

=Ty,
&= [apeHa e egHa paMHuHa X N Ha Hea efHa é;// ; '\I’

KpyxHuya k co yeHtap O. Op Toukata O e x/!
~aunrHara“ otcedkarta OS WTO e HopmarHa
Ha pamMHuHaTa 2.

&= Op Todkarta S nosneyn egHa nonynpasa SX Koja MUHyBa HU3 eHa TOYKa 04 Kpy>XHuUuara k.

& Todkata T noyHyBa fa ce ABWXXU MO KPYy>XHULUATa, a nonynpasata
SX ga ce ,nunara“ no Kpy>xHuuara.

& Ha Toj HaunH noaBWXHaTa Nosynpasa onuLyBa eAHa NOBPLUMHA;
TOa € KOHYCHa NOBpLUUHA.

&= 3anonynpaBaTa SX ce Benu feka e reHepaTpuca (usasegHuua), K LZ & ".‘ /

3a Kpy>XHuuaTa — gupeKTpuca (Bogunka), a toukata S — BpB.

3aomHU

KpyroT LTO ro 0TCceKyBa KOHycHaTa NnoBpLUMHA O, pamHUHaTa X 1 AenoT
oA NoBpLUMHAaTa o4 Kaj BPBOT S, 3arpagyeaaT Aen of npocTopoT, T.e.
obpasyBaaT elHO reOMETPMCKO TEJI0 LUTO CE BKa NpaB KPYXXeH KOHYC;

HME Ke ro BMKame, caMo KOHYC. Ha LpTeXXoT e npeTcTaBeH TOj KOHYC
N31BOEHO.

1. KakBo reomeTpucko Teno ce go6usa kora
P A KoHyc ce gobusa n Kora eeH npa—
ejleH paMHOKpaK TpuaroSiHUK ce BPTH

BOarosieH TpuarosHuUK poTupa
(poTupa) okony BUCMHATA CnylTEHA KOH

OKOMy efHa KaTeTa.
ocHoBaTa?
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)y Pasrnegaj ro UpTtexxoT U BOOYU M €JIEMEHTUTE Ha
— KOHYCOT.

KpyroT ce BMKa OCHOBa, a AeNOT Of, KOHyCHaTa NnoBpLUMHa
— 604Ha NOBPLUMHA HA KOHYCOT.

PagunycoT R Ha ocHOBaTa ce BuKa paguyc Ha KOHYCOT.

OTtcedkara SO wWTOo ro cBp3yBa BPBOT CO LIEHTAPOT Ha OCHOBaTa
Ce BMKAa OCKa Ha KOHYCOT; Toa € U HeroBaTa BMCHUHA.

OTcedka Ymm KpajHn TOYKM ce BPBOT S Ha KOHYCOT M Koja 6uno Touka T o nepudepujata Ha
OCHOBAaTa, Kako 1 JorknHaTa ST = s, Ce BUKa reHepaTpumca.

[MpeceKkoT Ha KOHYC CO pamMHMHa LWTO MWHYBa HU3 HeroBaTa OCKa CeKoralwl e pamHOKpak
TpWarosHWK; TOj ce BUKa OCEeH MpeceK Ha KOHYCOT (LupadrpaHnoT TPpMarosHUK Ha LpTexoT).

AKO OCHMOT MpeceK e pamHOCTPaH TPUarosiHuK, T.e. s = 2R, Torawl 3a KOHycOT Ce BeNnn feka e
paMHOCTpaH KOHYC.

2. MpecmeTaj ja nnowTmHaTa Q Ha OCHUOT NPECEK Ha PaMHOCTPaHNOT KOHyc co R = 10 cm.

, S
3. Pasrnepaj ro LpTeXoT 1 0ZrOBOPY 30LUTO € TOYHO PaBEHCTBOTO
s?=H*+ R?
WITO M cBp3yBa reHeparpucara s, BucuHata H v paguycoTt Ha H N
OCHOBAaTa Kaj CeKoj KOHYC.
N R
4, MpecmeTaj ja BUCHHaTa H Ha KOHYCOT Npn Koj s =25cm n R=7cm. @) T

B AKO KOHYCOT ce npecede no efHa Herosa reHeparpuca u no
nepudepujata Ha ocHoBaTa, Toraw MOXe Aa ce Buau Ageka

MpeXxaTa Ha KOHYCOT € COCTaBeHa 0, eeH Kpyr (ocHoBaTa) u

€[1eH KPY>XeH nce4voK (boyHaTa NOBpLUMHA), KaKO Ha LIPTEXOT.

5. Pasrnepajja Mpexxata Ha LIpTEXOT 1, 32 MAOWTUHATA P Ha KOHYC CO paanyc R 1 reHepaTpuca
s, cornepaj geka:

a)P=B+ M (B - nnowrtu+a Ha ocHoBa; M — niowTuHa Ha 604HATA NOBPLUNHA);
6) B = R’ (nnowTuHa Ha Kpyr);

B) M :%ZR’K- S=RST (NnowTrHa Ha KPYXXeH UCeYOK);

nP=R?n+ Rsw, T.e. P=Rn(R+5).

6. [MpecmeTaj ja nnowTrHaTa Ha KOHyC co paguyc R =5 cm v BucuHa H = 1,5 dm.
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T BonymeHOT Ha KOHyc MOXe fa bvae oa— o

PedeH CO eKCNepuMEeHT cnvdeH Haekc—  \ 1/ |
NepuMeHTOT 3a ofpeAysatbe Ha Bony—  \ & / e i
MEHOT Ha nupamuaa. T T

¥ LL

—"‘

~,

AKO HanpasuLL MOAENV Ha KOHYC U uunuHaap co Rea
CKNagHn OCHOBW N eAHAKBU BUCUHU, Ke ce

yBepuLL AeKa ,coAp>KnHaTa“ Ha KOHYyCOT (NecokK ¢ /
con unu cn.) ke buge egHa TpeTuMHa o4 Taa Ha

LUMNMHAapOoT.

BonymeHoT V Ha koHyc co paguyc R v BucnHa H e: V ZEBH; V :lRZT(H.

3 3

7. TpecmeTaj ro BONYMEHOT Ha KOHyc co R=10cm u H =3 dm.

8. I3Begw rm hopmynuTe 3a MAOLWITVHA U BOTYMEH HA PAMHOCTPAH KOHYC.

3
Cnopeau ro TeojoT pesyntat: P = 3R?w; V :R%\/g.
Tpeba ga 3naeuw:
ntitd Ilposepu ce!
Aa NAeHTUMVKYBaLL eNIeMEHTU Ha KOHYC; Kako ce gobvea a) KOHycHa NoBpLUNHA;
_ 6) KOHyC?

Aa npecmeTaLl NaoWTUHA U BOSTYMEH Ha KO

HyC criopep onwTa dopmMyna. MNMpecmeTaj rm Pun V Ha KoHyc co R=5cmu
s =13 cm.

- ?
Bagauu 3a KOj KOHYC ce Benu eKa e paMmHOCTPaH?

MpecmeTaj rn nnowTuHaTa P 1 BONTYMEHOT
V Ha koHyc co paguyc R =5 cm v nnowTn-
HaTa Ha 6o4HaTa nosplunHa M = 651 cm?.

@ BonymeHOT Ha KOHYC co BucuHa H =20 cm,
e 1 500 cm3. MNpecmeTaj ja nnowTuHaTa
Ha KOHYCOT.

@ MpecmeTaj rm P n V Ha KoHyc co B = 314 cm?
ns=26cm.
OcHUOT npecek Ha eAeH KOHYC nva nnoL—

TMHa Q = 18,48 cm?, a BucuHaTa e AronOT o ST 15
H=56 cm. Kaj mMpexxaTta Ha
[NpecmeTaj ru:

_ : KOHyc e 120°, are-
aB, 0V, B M HepaTpucaTa Ha

<06u9u cel.. Hee 3a90micumeﬂno./>

MepuMeTapoT Ha OCHMOT Npecek Ha pam— KOHycoT & 15 cm.

HOCTpaH KoHyc e 18 cm. Hajau rm Pu V Ha Hajan ro anjame-
KOHYCOT. TapOT Ha KOHYCOT.

,! ZOZE I ema 4. (Jeomempucku mera



74| TONKA; NNOWTUHA U BONYMEH

1.

Hoiticertiu ce! A MHOXXEeCTBOTO Of, CUTE TOYKM BO
" NPOCTOPOT LITO Ce e4HaKBO oanane—
Nckaxu ja pgeduHuymjaTa YeHU o fageHa Touka
3a KpyXxHuua. T O, obpasysa efHa no-
LTo e yeHTap, a wWToO pa- BPLUMHA; Taa NoBpLUMHA
ANYyC Ha Kpy>XHuuaTa? ce BvKa cdepa.
Co wTo e onpegeneHa egHa Kpy>xHuua? Hanexata To4ka O ce
BMKa UeHTap Ha cge-
parta.

PacTojaHneTo og LUeHTapoT A0 KOja 6uno Touka of ceparta ce Buka paguyc Ha cgeparta u
06U4HO ce 03Ha4yBa co R.

U cekoja oTceuka OT, kage wto T e Npom3BOSIHA ToYKa 04 cdhepaTa ce BUKa paguyc Ha cpeparta.

Ha upTexoT e npeTtctaBeHa cgepa co ueHtap O.
VimeHyBaj (bapem ABe) OTCEeYKM WTO ce pagnycu Ha cdepara.

Co wTo e onpegeneHa egHa cgepa?

Towmceitiu ce! N CdepaTta ro genv npocTopoT Ha
WTo e BHaTpewHa o6nacT 3a eaHa " BHaTpellHa u HaaBopeLwHa obnact.
Kpy>XHULa? MHO>XeCcTBOTO 0, CUTe TOYKW Ha BHaTpe-
LiTo e kpyr? WwHaTa 06nacT (T.e. TOYKWUTE YMEeLITO pacTo—
LLITo e TeTuBa, a WTO AnjameTap Ha Kpyr? jaHMe g0 LUeHTapoT e momano oA paavycoT
MmeHyBaj Hekon npeameTn co dhopma Ha Ha Taa cdepa), 3aegHo co cdepara,
TOMKa WTO ' cpeKkasall BO CEKOjAHEBHMOT obpasyBa reoMeTpUCKO Tero WTO ce BuKa
XXNBOT. TonkKa.

C D
LleHTapoT, 04HOCHO paanycoT Ha cdepaTta
A B Cce BMKaaT ueHTap, O4HOCHO paguyc Ha

Tonka co yeHTap O nma pagnyc R =5 cm. Toukute A, B n C ce HaoraaT Ha pacTojaHue o,

yeHTapoT: OA =1,5cm, OB =5,1cm n OC =5cm. Kov oA HUB 1 Npunafaat Ha TonkaTa?

[MoTceTu ce WTO € agujameTap Ha Kpyr n obuam ce a ja uckaxewl (no aHanoruvja) gemHmumjata
3a gujameTap Ha Tonka.
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5.

Ha upTexxoT a) e npeTcTaBeH Kpyr co e4eH HeroB
AvjameTap AB.

LLTo Ke ce pobue ako KpyroT poTmpa OKosy
AvjameTapot AB?

Moxxelw ga 3akny4uw geka co poTvparbe Ha Kpyr
(M NonyKpyr) OKony HEKOj HEroB AujameTap (Kako
Ha upT. 6)), ce gobmBa Tonka.

Boouu geka:

MpeceKoT Ha TOMKa CO paMHMHAa CeKorall e Kpyr.

AKO paMHuMHaTa MUHyBa HM3 LeHTapoT O Ha Tornkara,

Toraw npece4yHunoT Kpyr uma uct paguyc (R) kako £ fem

ToMnKaTa 1 ce B/Ka rosiem Kpyr. / O—p
Konky ronemum Kpyroeu uma egHa tonka? x

Kaksu ce mery cebe HMBHUTE pagnycu? v

Pasrnepaaj (wnv 3amucnu) efeH rnobyc.

EkBaToOpOoT onpegenysa efeH ronem Kpyr Ha rnobycorT.
Kow nvuHuu onpepenysaat Apyrv rofiemy Kpyrosu?

Moco4m HEKOU Manu Kpyrosu Ha rnobycoT.

B lMoBplwKnHaTa Ha cekoja Tonka (T.e. coogBeTHaTa cdepa) Mma ceoja MnoLWTHNHA, KOjawTo

¥

. Cce B/Ka NJIOWTUHa Ha TonkKaTta.

MnowTuHaTa Ha Tonka co paguyc R ce onpeaenysa co oopmynata: P = 4R?mx.

Boouu:

NnowTnHaTa Ha TonkaTa;:
a) e YeTmpunaTy NorosiemMa o nNaowTmnHaTa Ha eAeH HEj3MH roNem Kpyr;

6) e egHaKkBa co Npomn3BoA0T 04 AvjaMeTapoT 2R 1 nepumeTapoT 2Rr Ha ef4eH Hej3NH ronem
Kpyr, T.e. P=2R-2Rn = 4R?x.

Ha cekoja Tonka n npugpy>xysame 6poj V — BONlyMEHOT Ha TonkaTa, onpegeneH co popmynara

1 _ 453
V—§PR, T.C. —3R T,

Kage WwTo R e paguycoT, a P e nfowTnHaTa Ha Tonkara.
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MpecmeTaj rm P n V Ha Tonka co pagnyc R =5 cm.

lMpecmeTaj rin P n V Ha TOmMKa, 3a Koja ce 3Hae AeKa e4eH HEj3NH ronemM Kpyr nva nnowTmHa

Q =2 826 cm?.

Tpeba ga 3naeu:

Ja ngeHTndukysall cdepa n Tonka v HMB—
HUTE eNEMEHTH;

Aa npecmeTaw NnowTuHa U BOSIyMEH Ha
Tonka crnopen opmyna.

3agauu

MpecmeTaj rm nnowTnHaTa P 1 BONYMEHOT
V Ha Tonka, ako Hej3MHMOT AnjameTtap e
12 cm.

Hajgu rv P n V Ha Tonka, ako nnowTuHaTa
Ha efeH Hej3uH ronem Kpyr e 314 cm?,

OnoeHa Tonka co paguyc R = 6 cm Tpeba
[a ce NpeTonv BO LMnMHAap Co UCT paavyc
R =6 cm. Konkasa e BucuMHaTa Ha LunivH-
aapot?

Hajgwu ro BonymeHoT V Ha TonkaTa v niow-—
TnHata Q Ha Hej3NHMOT ronem Kpyr, ako
HejaMHaTa nnowTuHa e P = 100w cm?.

Bo kouka co pab 6 cm e cTaBeHa Tonka
KojawTo M gonupa cute SMoBM Ha Kou—
kaTta. Konkasa e nfiowTHaTa Ha Tonkara?
HaupTtaj cnuka.

Ilposepu ce!

O6jacHun WwTo e chepa, a wWTo e Tonka. Kako
ce gobueaat?

KonkaBu ce Pu VHa tonkaco R=1dm?

[apeHa e kouka co pab a. Okony Koukarta

€ onyLaHa Tornka 1 Bo KoukaTa e BnvLaHa
Tonka. Hajgn ro ogHocoT mefy a) nmnoL—
TUHUTE; 6) BONYMEHUTE HA TUE ABE TOMKN.
(EgHa KouKa e BnuwiaHa BO TOMKa ako cute
HEj3UHN TEMUHbA NeXXaT Ha NOBpPLUMHATA Of,
TonkaTa. Toraw BenvMme, UCTO Taka, geKa
TOnKara € onuiwaHa okosny koukara.)

@ Op gpBeHa kouka co pab 4 cm, Tpeba ga

ce usgenka, HajronemMa MOXHa Tonka.
[NpecmeTaj ro BONIYMEHOT Ha OTMNafoKOT.
KosnikaB npoueHT o4 BOSTYMEHOT Ha KOL—
Kata e BOJIYMEHOT Ha OTNafgoKoT?

InjameTapoT Ha 3emjaTta e 12 733 km, a Ha

MeceunHaTta e 3 482 km. Konky natu e
noronema:

a) nnowTmnHaTa Ha 3emjaTta o4 nNnowTmHaTa
Ha Mece4yunHarTa;

6) BONYMEHOT Ha 3emjaTa o4 BOSIyMEHOT
Ha MeceunHaTa?

1205
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75| BEPOJATHOCT

Loiticettiu ce!

AKO € CUrypHO [€eKa HEKOj HacTaH Ke ce crnyyun, Toraw BepojatHocta e 1, 1.e. 100 %.
Ha npumep: AKO npasHo NIacTU4YHO WuLe nagHe Ha NoAoT — HeMa Aa ce CKpLUW.

AKO e HEBO3MOXXHO HEKOj HacTaH fa ce cry4yu, Toraw BepojaTtHocTta € 0.
Ha npumep: Of KyTuja nonHa camo CO LpBEeHWN ToN4YMHba, Aa ce u3srede 6eno Tonye.

Cwute gpyrn MOXXKHOCTHM (BepojaTHOCTH) ce mefy O mn 1.

1
Ha npumep: AKo ce gopnn BO BO3AyX MOHETA, BepojaTHoCcTa Aa nagHe rpb e ER

1. BpTenewkarta Ha UpTeXOT MMma 6 egHakBM nonnma. AKo ce
3aBpTUK CTpesikaTta, KofikaBa € BepojaTHOCTa Taa Ada 3actaHe
Ha NoneTo co 6poj 47

Boouu rv cnegHuBe 6 HacTaHu:

CtpenkaTta ga 3acTtaHe Ha Koe 6uno og nonumarta 1, 2, 3, 4, 5unum 6.
Cekoj 0 0BME HACTaHN € eAHaKBO MOXXEH.

OueKyBaH HacTaH e cTpenkaTa ga 3acTaHe Ha noneTo co 6poj 4.

BepojaTHocTa 3a cTpenkara ga 3actaHe Ha noseTo co 6poj 4 e % 3anuwysame V(4) = %

KonkaBa e BepojaTHOCTa 3a cTpefikata ga 3actaHe Ha 6pojoT 17
. : : 2
BepojaTHocTa 3a cTpenkara ga 3actaHe Ha 6pojoT 2 unu Ha 6pojoT 3 e X nnm

2
V(2 wnnn 3) = i %

KonkaBa e BepojaTHOCTa 3a cTpenkara ga 3acTtaHe Ha 6pojoT 1, 5 nnmn 67

Boou4u ja BpTenewkara.

Mo>kHM HacTaHn nma 5: cTpenikata MoXe Aa 3acTaHe Ha noJsieTo
O3Ha4yeHo co 1 nnm co 2 unm co 3 unu co 4 nnu co 5.

AKO 04eKyBaH HacTaH e cTpesfikaTa fa 3acTaHe Ha rnose 03Ha4yeHo Co

, . 0
7, HejanHaTa BepojaTHocT e 0, unn V(7) = T - 0.
HacTaHOT € HeBO3MOXXEH.
F"ﬂ..q
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2.

Ounwitio:

Heka n e 6pojoT Ha ,cuTe MOXHU ciydan” BO BPCKa CO AafeH eKCrNepUMEHT U Heka cute Tue
crny4au ce efHaKBO MOXXHW.

AKO A e HacTaH BO BpcKa CO TOj EKCNETUMEHT U m € 6pOojoT Ha ,CUTE NOBOSMHM cnydaun® 3a

: . m .
nojaByBame Ha TOj HAacTaH, Toraw KOSIMYHUKOT Y Ce BMKa MaTeMaTuyka BepojaTHOCT Ha
HacTaHoT A 1 ce o3HadyBa co V(A). 3Hauu:

Ha cekoja of kapTuyKuTe e 3anvwaHa rno egHa 6yksa.

M| A[|T|E|M[|A]|T]|U|[|K]| A

JoBaH Bneyen kaptu 6e3 rnegare. Ogpean ja BepojaTHOCTa 3a HACTaHUTE:

a) V(M); 6) V(A); B) V(T unu K).
Oppegu ja BepojaTHOCTa Ha CEKOj 04, cnegHUBE HacTaHu oA
BPTEHETO Ha CTpesnkaTta .
a) 6pojoT 3; n) 6pojot 11;
6) napeH 6poj; f) 6poj noronem opg, 7;
B) HenapeH 6poj; e) 6pojon 1 po 10.
r) 5 vnm 6;

3anuwwm ja cekoja o fobneHnTe BpeAHOCTM 3a BEpOjaTHOCTA CO MPOLEHT.
Koj og HacTaHuTe o4 a) A0 €) € CUTYPEH, KOj € HEBO3MOXXEH?
Kou aBa HacTaHu o4 a) Ao €) ce eqHaKBO MOXXHN?

Kou fBa HacTaHu ce TaKBM LUTO ako Ce CIy4Mn eQHMOT CUTYPHO He ce crly4vyBa ApyruoT?

/
Tpeba ga 3naeuu: [Iposepu ce!

Ce tbpna kouka 3a urpare. Kon HacTaHu ce
[a nocrtaByBall NPeTrnocTaBKU 3a HacTaHU MOXXHWN? Habpoj 6apem Tpw.
BO BPCKa CO AajeH eKCrnepumeHT U aa ja

0fpe/yBaLl HUBHATA BEPOJATHOCT. KosikaBa e BepojaTHOCTa, Npu dopsiaHse Ko~

Ka 3a urparbe, Ha ropHaTa ctTpaHa aa éuae:

a) 6pojoT 2; 6) 6pojoT 3 unun 4;
B) 6pojoT 3 n 4; r) napeH 6poj;
4) 6pojoT 7; f) 6poj og 1 go 67

F““(
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YYELWUE 3A TEOMETPUCKW TEJIA
NMPOBEPU IO TBOETO 3HAEHE

Koe Teme o kBag—
apoT (Ha UpTeXoT)
€ KOMMaHapHo Co:

a)AB,C,;
6)A,C,C.?

4 Ay
1" ' C
RoEEEEA AR .
, s
N

[anwn ce ceyat npasuTe:
a)ybB,nD,C; B)ACunAC,?
6) BB, n D,C;

Bugu ro yptexor.

[lann egHa pamHuHa e onpepgeneHa co
npasuTe:

a)ADunB.,C,; 6)DCuDB,; B) BCnAA,?
Bugu ro yptexor.

Kako ce BukaaT ABe npasu BO NPOCTOPOT
LUTO HEe ce naparnesnHu 1 He ce ceyaT?
Ha upTexoT Hajau ABa napa TakBw Npasu.

[apneHa npasa p e HopmanHa Ha ABe pas—
NUYHM pamHuHKM X, 1 Z,. KakBa e 3aemM-—
HaTa nonoxoba Ha X, 1 X,?

LLITo e opTOroHanHa npoekymja Ha oTcey—
Ka Bp3 efHa paMmHuHa?

Konky pabosu nma egHa:
a) TpnaronHa; B) LLWECTarosnHa,;
6) yeTupmarosHa; r)n — arosiHa npusma?

lMnowTmnHaTa Ha gujaroHarHMOT MNpecek

Ha efHa kouka e 642 cm?2. Hajgu ro
paboT Ha KouKkarTa.

I ema 4. (Jeomempucku imera

a

as

lMpecmeTaj ja AvjaroHanaTta Ha kBagap co
OUMEH3MM 9 cm, 6 cm 1 2 cm.

MnowTnHaTa Ha 604HaTa NOBPLUMHA Ha
e[Ha npasunHa TpuaronHa npusma e
M =180 cm?, a 0CHOBHMOT pab a = 10 cm.
MpecmeTaj rm nnowTuHaTta P u BOoNny-
MeHOT V Ha npusmara.

Pom6 co gmjaroHanmn 24 cm n 10 cm e
OCHOBa Ha rnpasa npu3mMa co BUCUHAa 5 cm.
MpecmeTaj rim P n V Ha npu3mara.

OcHOBHMOT pab Ha npaBuiHa WecT—
aronHa nupammga e 3 cm, a 604HMOT pab
e 4 cm. lNpecmeTaj ro BosiymeHoT V' Ha
nupammgara.

MpecmeTaj rm nnowTuHaTta P 1 Bony-
MEHOT V Ha npaBuiHa YeTmpuarosHa nu—
pammga co ocHoBeH pab a = 10 cm un
anotema 2 = 13 cm.

Konky nutpu Boga cobupa egHo 6ype BO
dopma Ha yunmHgap, co NNoWTuHa Ha
ocHoBaTa 30 dm? n BucuHa 1 m?

MpecmeTaj rm P n V Ha KOHYC CO paguyc
Ha ocHoBaTa R = 0,5 dm n Bucuna
H=1,2dm.

MpecmeTaj M P n V Ha TONKa 4umjliTo
rnaBeH ronem Kpyr mma niaowTuHa
56,251 cm>.



OAI'OBOPH H PELLEHHIA

HA

3aoavuitie

@a)3:4; 6)3:2; B)5:2. @a)4:3;
6)2:3; B)2:5.@a)1:2; 6)1:2; B)3:10.
EpHakeu mery cebe ce nog a), 6) ur); B) U L).

@) a)150:100:50; 6)3:2:1. (5) a) 15; 6) 7.,8;
B) 0,5; r)%.a)1:3; 6)1:5; B)1:6.
@ a)3:1; 6)1:4. 8)75cm. @) 2:1.

3:2. Oo6uoduce.. a)i12jajua; 6) 3 KOKOLIKMN.
@ a) 20; 6) 6. @ Ha npumep, 28 :16 =
=21:12 @) a) gdm; 6) %m. a) 3; 6)7.5;

B) 16. @ a) 4 cm; 6) 24 cm; B) 742 cm.
@ a)x=6, y=75 6)x=28y=15.

MB=72dm; AB=12dm. ®3a 8 cm.
m:E:S:S; AB:MB=5:2.

[4]@® 6cm. @ a)16; 6)6. @) g;cd; mn; %.
AB,=9cm, BC,=3cm. &) a) fla; 6)He.

[5]®5 @ AB~143m. @) AD-135;

BC=18. (@) x=5 y=10. @HOMOLU.Corne,qaj
gekal:a=a:x. ﬂOMOLU.a)b:a=a:x;

6)a:b=0b:x x=12;y=16. a) Pewenne.

Ha upTexxoT, AB e npoforikeHa 3a (MponsBosIHO) pac—
TojaHue BC, a npomsBonHa goctanHa Touka E, oa koja
ce rnepa A, cep3aHa e co C. lNoToa e nosneveHa
BD || AE. Cnopep Tanecosarta Teopema ce fobvsa

BC-DE
CD

@:ﬁ:ﬁ:ﬁ, T.6. BA=

6) 212,5 m.

B) 300 m.

TEMA 1. > CJIMMHOCT

@@ a) ABURS, ACuRT,BCuST; 6) <An <R,
3
<Bu<s <cuaT. @ ;. @x=8y=75

18 n 4. @ [Na. Kaj cknagHuTe TpraronHuLy, co—

oABETHUTE aryin ce egHakBuM U COOABETHUTE CTPaAHU
Ce eJHaKBMU (ra 3Ha4m ce NPonopLMOHaIHN).

MN || AB (kako cpeaHa nuHuja Ha AABC), na co—

oABeTHUTe arnnm MM ce egHakeBun, NMN=-—-AB,
2

m:%ﬁ n ﬁ:%%, na coOABETHUTE CTPaHu
1M Ce NPOMOPLIMOHASTHU.

|Z|® a)3:5; 6)7:3; B)4:3. @5. @6)6.
G) 17m.

@ 22,5. He. [a, cnopes BTOpUOT npui—
3HaK. @ a) Oa; 6) Oa. 52 m. 17,5m.

[9]@ 8om. @) 24 0m, 45cm, 27 cm. @) 30cm

n12cm. a,=12cm, b=16 cm, c, =24 cm.
() 6,5cm. () b,=5, h, =10. (7 Momow. Bo AABC

noeseuu ja cpegHata nuHnja A B, || AB v pasrnegaj
3

r0AABC. @ =18, 1, =9.@®) . (0) 0,69ha.

@ a)z;z, 6)n; B)z T)m. @ a)6; 6)121;

B)a=12, b=+180 ~13 4. @) 2)3,2; 6)5; B) 3;

na. G) c=10; ¢=36;6=6. 6) 150 cm2.

@ lMomoLu. KoHCTpyunpaj ja reomeTpuckaTta cpeguHa

x Ha oTceykute a u b. Toraw x*=a-b, Na
6apaHnoT KBaapaTt uma ctpaHa x.

@) a)37; 6)33; B)c=40. 2) a),8), 1) [a;
6)He. @) 1. (@) 19,4dm. ) 64. (B) ~10,4.

Ogiobopu u pewmenuja .! 209;



@ c=37, b=12. Pewenne. a®> + b>=c? 3a a=35
n b=49 —c craHyBa: 352+ (49 -¢)2=c?, T.e.
1225 + 2401 - 98¢ + 2 = ¢?, o4 Kage WTo ce fobmea
3626 =98¢, na ¢=37; notoa, h=49 -c=12.

21128

@) 7 m.(2) a)40cm; 6) 1320 cm?; B)~51,9cm.
®@) a~32cm. @) 44 cm. () 1260 cmz () 6 cm.

lMomow. VickopncTu ja KOHCTpyKuujaTta BO

3ajadara 5. 92cm (=2 - (30 + 16) cm).

6 m. [lomoLu. Heka (x + 2)m e BUCVHA Ha 4PBO—

TO. Toraw (x + 2)2+ 8 =10% (x + 2)>=36,x + 2 = 6.

T, O
O6uou ce... P=—t> ;3ar=6; P=—.

8 2

2 2 2 _1

PeueHue. P:ﬂ[ — 24 ] n=g X,
2=l P42 x+X == —X
1 *4 l 2 — ]

TEMA 2. >

1
r, =— 2 X+x°; X'= "——;
2 4 + 4
2

rl2+r22:l 2452 :1 24 27t_;

2 2 4

2
P=m= 2—32 2 U =12,
2 4 8

Tect: (@D 2a)3:2; 6)3:2; B)9: 4. EAHaKBY ce Nog

an6. @ 15cm. @D a)10; 6)9; B) 4
@ 12. @ a 12635®AC||BD 61—

Aejkn OA: OB =0C:0D. @D rMowmoww. Otceukara
oA 12 cm nogenwu ja Ha Tpu gena, Bo ogHoc 3 : 5 : 6.

[a, cnopen npBUOT NPU3HAK (arfnMTe Ha NPBUOT
TpuaronHuk: 40°, 60° 1 80°, a arnnMTe Ha BTOPUOT: 60°,

80°140°).@0) 10m. @D 3,2cm. @2 L=45cm;

P=45cm% (3) c=10; a=+20; b=+/80; h = 4.
920. @5) a)ns) [ja; 6) He. 128,
@5,3cm.

JIMHEAPHA PABEHKA, JIMHEAPHA HEPABEHKA U

JIMHEAPHA ®YHKLUUJA

@ Mop a) nB). @ Mopn 6) n B). @3ax=2
NpeHTutet e 5(x - 1) = 5x - 5. @ Mog a) wm
noa6). ) 3aa=3

@ a) Co 3 HenosHaTty; 6) co egHa HenosHaTa;

B) CO 2 HEMO3HAaTW. a) O TpeT cTeneH;
6) o, BTOp CTeneH; B) Of NpB CTEmneH. @ Mog a) un

nogA B). Mop a) n nog B). @ Mop B) Mnoar).

@ Noa 6) v nog B). @ 3a a=5

@) a)M=1{2}; 6)M={3}); 8) M={4}.

PaBeHkaTa nog 6). @ PaBeHkaTa nog 6).
PaBeHknTe nog a) n nog, ).

@ PaBeHKUTe ce eKBMBaSIEHTHWN. @ Ha poee-
Te CTpaHu Ha paBeHKaTa e fJoAajeH n3pasor 2x.

@ Moxxe pa ce nsoctasat 4neHosute —-3x; =5 1
ce pobvBa paBeHkaTa 2x — 4 =4, 3x-2+x=
210

Ogiobopu u pewmenuja

=5+2x-393x+x-2x=5-3+2 2x=4.
B m=5x. () a).6).(7@) a)-1;6)4

- @ cTo mHOoXKecTBO pelueHnja M = {2}.

@ M=1{2}. @) a)He; 6) la; 8)He. (@) x =2

G ayM={-1}; 6)M=R. (&) XT’1+X—+1=Q o

4 3

6x—6+3x+3=8x © 6x+3x—-8x=6-3 © x=3.

Oouou ce... Tana 0,5 geHapu, wuwe 10,5 geHapw.

@@a)zx—4=o-62x—6=o.@no,qs.
@ax—Z 6) x = 2; B) X_ ‘ZX— 8=1-x
x=23. @a x=-3;06) x=0, B) x = 6. ‘
6)x=3. @) a)x=3; 6)x=8; B)x=3.

Sa a=4

Tpuxk co oomuno... NMomowl. [la rm 03Ha4YMME CO x U y
,OPOEBUTE" HA JOMMNHOTO U HEKA € n3bpaH 6pojoT x.
Toraw: (2x +6) - 5+y —30=10x +y.



[7]@® 28 @ 108u72. @ x=(x-46) - 4+7;
Toa ce 6poesuTe 59 1 13. a=b-2
b-2+2p=43; a=13cm, b=15cm.

@ AKO 6pOjOT Ha MOHETUTE 04 2 AeHapu M o3Ha-—

yMmMe co x, Toraw 6pojoT Ha MOHeTUTe oA 5 AeHapw ce
25 — x. OTTyKa nmame: 2 - x + (25 — x) - 5 = 80, 04HOCHO
o4 2 geHapu bune 15 moHeTun, a og 5 geHapu 10
MOHETMW. @ AKO 6p0jOT Ha 3ajauuTe ro 03Ha4YMMe Cco

x, Toraw 6pojot Ha pazaHuTe e 35 — x. OTTyKa nmame:
4. x+ (35 -x)-2=294. 3ajaun 6une 12, a pasaxm 23.

@) (x+2)-35=(x-1)-50; x = 8 yaca. AB=350km.

. 1
MpBMOT paboTHMK 3a 1 yac Ke 3aBpLun 5 o4

1
paboTtaTa, a BTOPUOT IES AKO CO x 0 O3Ha4umMe

noTpe6HOTO BpemMe, Toratl %-x—k%x:l, OZHOCHO

x=4. 3a 2% yaca. Oéuou ce... 84 rog,.

o) 1.1
12 20
npasHWoT 6a3eH 3a 30 vyaca.

[8]® roaa)yunoas). @ 3a x=0 n x=2

@ Co egHa Heno3HaTa ce HepaBeHKUTEe o4 a) u B),

; BTOpaTa LeBKa Ke ro HaroJsiHu

a Cco [Be Herno3HaTu ce HepaBeHKUTe nog 6) n nogr).

HepaseHkata nog a) e of BTOp CTeneH, Hepa—

BeHKUTe nog 6) v nog B) ce o4 NpB CTENEH, N Hepa-—
BeHKaTa NnoA r) e og TPET CTENneH.

@@ RBx+1>2c+1)={1,2 3} n
6) R(2x + 3> x +3) ={1, 2, 3}. (2) ExsuBaneHTH# ce

CUTe TpY HepaBeHKM, BUAEJKN MMaaT NCTO MHOXXECTBO
pewenuja {0, 1, 2}.

® a)
a) (=3, +oc). i >

(=2, +<); 6) (=o<, 0); B) (—o<, 1]; 1) [-3, +o<);

~4-3-2-1 0 1 2
6) (o<, +2). 1 >
2-1 0123 4
® a) (-, -2 = i R
~5-4-3-2 -1

E———

®) Nog 6).
012345
[70] ® a)x<2 6)x>2 @ 2x-3<2-1 &

& 2x—-3-bx<x—-1-05x. @a)2x+2<x+4;
6)3x+2>2x-2-6. @) x<12. B) x> -2.
a) n 6). [ieeTe cTpaHu ce NOMHOXXeHN co —1.

[77] ® a)x>3; 6)x>-3.@) a)x24; 6)x<3.

@ Hee. Peu.lel-me € UHTepBasioT (—o<, —4).

a)X<3 6)x>-3. (&) x<5.
®) 2a+2(a-3) <54, a<15.

0) [1, +<).

5
@a -1). @2 - +oo];
6)(-3,4. @ a) 4.8 6)1-3.4. @ a) |- g]

6) (2, 4).

@ JInHeapHu doyHKUMM ce noA: B), I) 1 A).
@a)y=—2x+3; 6) y=-x+2; B)y=-2x;

r) :%x+%. @a)k=2 M n=-3 6)k=2n
1

n=0; B)k=—= n n=3; 1) k:—l n n=0.
3 2

a)x=2; 6) x:%; B) x:%; r)x=0.
® k_ k=3 1 n=6.

@ Toukute AnD. @ 3a x=1.

@y=3x x|0]|1
y|10[3
y=3x+2 | x|0]|-1
2|1 >
3x
y=3x-2 |x|0]|1
2| 1 o5
1/

@) 2,0. G)n=5 () k=2
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@ dyHKymjaTa

y=3x-2.

@ Mopga) ur). @ Mog 6) ur).

@ a) pactedka 3a k :% n k=3; 6) onagHyBayka

3a k=-2n k:fl.
2

a)y=4x—1 6)y=-2x-1

x|0|1 x10|-1

y|-1|3 Y11
dyHKunjaTa y = 4x - 1 tbyHKUMjaTa y = —2x — 1
e pacTe4ka. e onagHyBa4ka.

Ny V4

0 X “No 4
() a)y=-3x+1 6)y =2+ 1

x[0]1 x|0]|1

yl|1|-2 y|[1]3
dyHKumjata y = -3x + 1 dyHKumjata y=2x+1e
e onagHyBadka. pacTe4ka.

ya %
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=V
o

» y=4 O,q P(0,2), n=2. Og A(1,-1) nvawme:
—1=1k+2,04Kafe WTo k=-3; PpyHKUMjaTa e
y=2 onajHyBa4Ka.

7Z7] ©® ayy=x-2 6)y=2v-6
> x|[0]1 x|213
* Y |-2]-1 v{-2|0

y=—3 x=2 x=3

VA BN

x10|1|[x)0]1
y|-112|1|r|[3]2

@ k=2. k=2u n=3.

O6uou ce... 8 Koca4u.

Iomow. AKO NNOWTMHATA HA roniemaTa nneazga e
o3Ha4deHa co A, a manata co B, Toraw A = 2B. Heka
k e 6pojoT Ha koca4mTe. 3a Aga ce nokocu A ce

X X X
NnoTpe6Hn E+Z paboTHuM geHoBw, a 3a B: Z+1.

Op A = 2B ce pobusa paBeHkarta §+% = 2[2+1] .

Ottyka x = 8.
@r,B,G’a_ @ %;%;1;0_ @a) %;

5 1
6) —; B) E; r) E; 5 kapTuuku; obuam ce: 3 naTu.

W/



Tect: @D fa. @ 6). @D a)x=2,1; 6)x=1; a@[xJof1
B) x=3. a=3. (& Heka Tue 6poesu ce: v [-3]-1
x, x+1 nx+2 NUvave:x+x+1+x+2=284, Te. 3
x = 27. bapaHuTte 6poesu ce: 27, 28 n 29. X = 5
AKO BPEMETO Ha ABWXeHe Ha KaM1OHOT € X,

Toraw Ha necHaTta kona e x — 2. [IBeTe Bo3suna
nomuHane uct nat. OTTyka nmame: 50x = 75(x — 2),

Te. x=6uaca,a AB=6.50=300km. @ fla. @A ncC. @@nr=-3 @2 Pacreqrn ce

@ 2x-1>x-2& 3x+1>20-3,80D. byHKUMMTE: ¥y =2x -3 1 y =3x — 2, a onaAHyBaqKM
9 ce: y=-3x+1 ny=-x-1.
@ a) (3, +x) 6) (==, +o<)
2 B V
@ y=3x-1
x|10]|1
y1|-1| 2 >
@ a) (-, -3) S >
5-4-3-2-1 012 3 45 y=x+3 5
~ ol 70 20
6) (- 5; 2,5) y|-1] 2 7
-5-4-3-2-1 0 1 2 3 — e
x=2 <

TEMA 3. > CUCTEM JIMHEAPHU PABEHKU

@ a) KoethnuneHTy; 2, —1, 3; HenosHaTH: x, y. B) {(2, k) | k € R)}; rpachmkoT e npaBa napanenHa co

6) KoeduumneHTu: 2, 6, 1; HENO3HaTH: X, y. y—0CKa. p=-2.
B) KoedhmumeHTn: 1, -2, —1; HenosHaTu: y, z.
r) KoedoumuymHeTu: 5, 3, 16; HenosHaTu: u, v. @ a) Koedpmuymentn: 2,0,6 u 0, 1, 2; HenosHaTu:

@) a) aa; 6) ve. (@) a) -1; 6) %; B) 5. 6).
G) (-2,3); (-1,1); (0,-1); (1,-3); (2, -5).

21
x,y; 6) KoedpmumenTtun: 1,2, 0, 33 2; Herno3HaTu: x,

y; B) KoedpmuyuneHnTtn: 0,25; 0,04; 0; 4; 25; 641;

x+3y=-3- X+y=64

@ a) {(k, 3 - 2k) | ke R}; 6) {[k %} keR}. HenosHaTu: x, y. @ {x—y:l?;

() a)x+3y=-3; 6)2r+3y=5; B) -13x + 5y = 24; {3—7:18 {x+y440

r) 19x + 33y = 124, 52+B+7=180; x—180 = y +180.
2 y'\4 @ a) Aa; 6) ga; B) He. Ha npuwmep:

@ a {[k 2—§k] keR};
1x—i—y—2 X+2y=0 3x—y=5
IERE \ a) |2 6){ 1 ® {
_c 4x+3y=12. Xx+y=0.
y|l412]0 X X—2y=5; y

a) (x,y) = (-2, 4); 6) (x,y)=(-3,3).

6) {(k, 2k -6) | ke Ry; |*|-1[0]8

y |-8]-6] 0
Ogiobopu u pewmenuja 1213




X+y=16
@ NoguHuTe Ha BojaH ce x, a Ha [lejaH y;

bojaH n [lejaH ce 6nusHauu.

@ a)y=8-4x

y‘s‘

x[-2[0]1]2
y116]18141]0
y=5bx-1

ol 1
y=8-4x

2 1)
@ a) EgHo pewenue: (X Y)[g g] 6) 6ecko—
B) €4HO peLueHune: (x, y) = (2, 2); ) egHo
peweHue: (x, y) = (-2, 1). @ a) NpadhunumTe ce napa—

nenHv npasu; 6) rpaduumTe ce Npasu WTO ce cevar;
B) rpachyumTe ce npaBm LWITO Ce ceyarT; r) rpaduynte
ce npaBu WTO ce coBnaraar.

[5]® a 4); 6) (x,») = (10, 5);

a) (x,y) = )

B) (x,) = (0,7 )@a)<x,> (5,3); 6) (x,y) = (4, 3);
(4,1). )=
1). ) =

HEYHO MHOrY;

B) (x,y) = ®) a) (v.»)=(1,0); 6) (z,3) = (-1, 1).
B) (x,)=(3, - a) (x,y)=(7,-5); 6) (x,y) = (4,12).
@ a) (X,y) = ) ) (x’ )

[6]@® &3 =6-2; (xy)= [ ; _%]

@ (X y):[% —2]; (x,y)=(12, 4). @ (x,v) = (5, 2).
(x,9) = (7,-2). &) (x,) = (6,12); (x,y)=(12,12).

(=13, -1).

[Z]®aABcD 6ABCEB. @1
@) ABCD nucbbc, @ ABCPD.,

17717171
@ EgHa nnm tpu. @ a)AB,uBA,, AB,nCB,,
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y
+2=12
2

(x,3) = (-2,-2); (v,7) = (-4

@ a) (x,y)=(3,1);

B) BeckoHe4YHO MHOry peLueHuja.
X+y=72

|Z| @ {x —y=2 ;

e 35. @ O3Hakn M-mMomuunma, D-pgeBojumnma.

,=3).

6) Hema peleHue;

NpBUOT 6p0j e 37, a BTOPUOT 6pP0)j

{M +D=28 (3) BpauHara Ha 6pogoT

M=D+4 R={16 12 }.
e 16,8 km/h, a Ha pekaTa 4,2 km/h.
Tonnarta Boga nva 80 °C, a nagHaTta 10 °C.
@ JoBaH Kynun 3 ronemu n 5 manun TeTpaTku.
MajkaTta nma 32 roguHu, a Kepkarta 5 roguHu.
@ OcTpuoT aron nma 72°, a Tannot 108°.
P =60 cm?. CocTaBu cMcTem 1 onpegenu rm gon—
XXUHUTe Ha cTpaHuTe. lNpeky lNuTaroposarta Teopema

ojpeAau ja BucuHaTa.
nma 12.

®dasaHu nva 23, a 3ajaym

Tect: (D) Cekoj nogpeseH nap of peantu 6poesu
3a KOM paBeHKaTa MOMUHYyBa BO TOYHO GPOjHO
paseHcTBO. () k= 1. (3 Hauprajrpadmk cropes
MoapeneH nap of

peanHn 6poesu

KOj e peLueHune Ha
[BETE PaBEHKM.

HaupTaj rpaduuym Ha

Tabenata: | x [-2l 01| 2
y|-8/0]|4|8

4x—y=-20
& {x — 2;/ =11
paBeHKUTe. nge/:u/l ' KoopanHaTuTe Ha HUBHUOT Npe—
cek R={(1,3)}. @ (v,») =(2,93).
(x,9)= (=7, 1). a) eaHo;

MHOTY. TaTkoTo nma 34 roguHn, a cuHOT 12

6) 6eCKOHEeYHOo

TOAMHN.

TEMA 4. > TEOMETPUCKU TEJNA

BA,uBC,,BC, nCB,; 6)HuneneH; B)AB,nuBC,, BA,
nCB,. @ Hwn egHa, ako ce pa3mnHyBaaT; camo efHa
aKo ce napanesiHn unwu ce ceyar.



HekomnnaHapHuTe Toukn A, B, C, D, onpegeny—-
Baat 4YeTupmu pamHuHn: ABC, ABD, ACD n BCD.

@ AB n AC ce ceuar, na cnopeg Toa Tue onpege—

NlyBaaTt egUHCTBEHA PaMHMHA X Ha KOja nexxat cuTte
Toukum og npaeaTta AB u cute Touku og npasarta CD.

@ Cawmo egHa. @ a) ga; 6) ga; B) ga.

@ X, 1 ZEnnm ce coBnarfaaT UnM ce cedaT co
npece4dHa npasa AB.

@ B). @ He. He. A', B', C' ce konunHeapHu

W Kora paMmHuHaTa onpeaesieHa co HEKONIMHeapHUTe
Toukn A, B, C e napanenHa co NpoeKTUpayKkmoT npa—

Bel s. @ Hanpasw upTex n pasrnegaj ro tpanesor
ABB'A'. CC' e cpegHa nuHuja Ha Toj Tpanes. 3owTo?
[a, ako pamHuHaTta onpegenHacoMu a e napa-
nenHa co s.

O6udu ce... a)1; 6)6; B) 12; ) 8; a) 0.
@@ 7; npaBoarosHNLN. @ n+ 2. @ 25 =r.

Oa. @ a) He; 6) pa, wecrtaronHa; B) Aa,
e[MHaeceTarosiHa. a) HuegHa; 6) 2; B) 3.

|Z| @) a)17,08dm? 6)37,5cm?. @) a =7 cm,
d=7v3 cm. @) 8.cm. (@) a) B=20,25 dm?;

M=151,2dm? P=191,7dm?2 6)B= 144 cm?
H=9cm; P=720cm?. B) B=64cm? M=352cm?

H=11cm. r)a=7cm; M=336cm? P=434cm?.
p)a=9cm; M=180dm? H=5dm. f)a=6,5dm;
B=4225dm? P=2925dm2 e)P=192dm?

a=6dm;H=5dm. x)B=81cm? a=9cm;
H=5cm. @ [JeseTnaTn. 6) B=4y3: H=9;
P =83 1108 ~ 121 84. B) B=36+3; M=144+/3:

H=4+3. 0)a=6;H=15, P = 183 + 270 ~ 301 14.
fla=10;H=8. @) 288cm>. @) 1,3,6m7.

Oo6uou ce... NajakoT Ke Hajge nat go myeata. Ha
MpeXxaTa o npuamarta nosnedu otceyka Mrl.

@ 27 cm®. (2) 4dm. (3) 6 cm. @) 112 cm®.

G) 1152cm*. (B) 96 cm2. @) ~5.8m. (8) 48cm?.

[9]@® 8dm. @) 240V3 cm®. @) 2400 cm*;

1280 cm2 (@) 640dme. (B) a) 7243 cm®; 6) a*V/3 .

~13,5cm. (7) 33600m°. (8) a) B=25,H=8,

P=210,V=200. 6)B=9,H=4, M=48, V=36,
B)P=240,a=6,H=7,V=252. rja=11,B=121,
M =616, P =858. ga)a=13, B=169, P = 1118,
V=2535.f)H=8,a=5,B=25P=210.

@) 4;Tetpaeaap. (2) (150J§+390) cm?.
®) 25dm. @) 3cm. ) =101,1cm? (B) 25dm2.
@) a) B=144; M=240; P=384; H=8. 6) B=196;

h=25;M=700; P=896. B)P=800;a=16;h=17;
H=15. r)a=40; B=1600; M= 2320; P = 3920.
) M=738:a=9; h=41; H=40,75. ) B=T784; a = 28;
h=50; H=48.

[77] ® 1920cme. @) 96 . () 1536 e

3072 cm?. (@) 24 cm; 1440 cm2. (5.) 360 dm?.
®)27cm;=4912cm2. @) a) s = 26, V=120013 .
6)a=7;H=24. B) h=24,8;\V =588/3. NNa=7,5=25.

[72]| @ 312r cm?; 720 om®. @) @) 6007 cm?,

2.000% cm®. 6) 61 dm? 2r dm?. (3) =~ 20 cm.

661 cm?; 721 cm?. @ 6 7501 cm?. b:a.
@) 90r cm2; 100% cm?. @) = 1 130,4 cm;
~2512cm?. (3) a) ~ 34,2 cm?; 6) = 63,8 cm?;

B) ~ 67,36 cm2. (&) 271 cm?, 913 cm?®.

() 600 cm2. () 10 cm.

@) 144n cm?; 288n cm®. (2) = 1 256 cm;

~4186,7 cm’. (3) 8 cm. (@) (500 : 3)mcm?; 251 cm?,
&) R=3cm; P =36mcmz. Rl:ﬂ R,=2 .

2 b

P P,=3:1,V,v,=3/3:1. (@) BonywmeHor VHa
4 T

otnagokorte: V=V, -V =4° - 3 -2’1=64-32- 3

~30,5; V= 30,5 cm®; = 48%. a) a~13natm.
6) =49 naTw.

Tect: (D a)D,; 6)A,. (@ a) He; 6) He; B) Aa.
@D a)ga; 6)aa; B)He. B X, || %, D a)9;
6) 12; B) 18; 1) 3n. 8 cm. 11 cm.
10(5v3+18) cm? 15043 cm®. @1 500 cm?,
600 cm®. (32) 1843 cm®. (3 360 cm?, 400 cm?.
300(. @5 90x cm2, 100x cm?.

225m cm?, 562,51 cm®.
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A

AprymeHT 105

— kKoepmumeHT npeg 105

B

BepojaTtHocT 206
— Ha HacTaH 121

r

"eHepaTpuca 197
— Ha KOHYyC 200
— Ha yunuHgap 197

"eomeTpucka nponop—

LpoHana 10
— cpegHa 10
- YyeTBpTa 9

a

[vpekTpuca (Bogunka)

— Ha KOHYyC 200
— Ha yunuHgap 197

E

EkcnepvmeHT 120

n

NaoeHtuteT 58

WHTepBan 89
— 3aTBOpPEH 89
— Kpaesu Ha 89
— OTBOPEH 89

K

Ksagap 178
— BOJIyMeH Ha 183
— Mpexa Ha 179

KoHyc 200
— BUCUHA Ha 201
— BONIYMEH Ha 202
— BpB Ha 200
— Mpexa Ha 201
— OCKa Ha 201
— OCHOBAa Ha 201
— NJIOWTUHU Ha 202
— npaB Kpy>XeH 201
— pamMHocTpaH 201

Kouka 178
— BOJIyMeH Ha 183

NMPErNEAQHA NMOUMU

— BMNuLLaHa BO Tonka
205
— Mpexa Ha 179

M

MeTop Ha 3ameHa 141

MeToa Ha cnpoTUBHA

KoeOUUMEHTN 145

MHo>ecTBO 55
- fenHnLmMoHo 57

H

Hacoka 97
— CNPOTUBHU 97

HacTaH 120
— cliy4aeH 121
— BepojaTHOCT Ha 121

HepaBeHka, 84
— EKB/BAJIEHTHU 89
— KBagpaTtHa 86
— KybHa 86
— NUHeapHa 86
— MHO>XKECTBO peLie—

Huja Ha 87
— OCHOBHa 0
— peweHa popma Ha 90
— pelleHne Ha 87
— CUCTEM CO ABe
HenosHaTu 86
— CO efjHa Hernos3HaTa
85
— Teopemu 3a 92

HepaBeHcTBO 83
— 6pojHO 83
— conpomeHnuea 84

(0]

OpHoc (pasmep) 4
— Ha nepumveTpu 34
— Ha NJIOLWTWHM 35

Otcedkn 6
— efiHaKBK 12
— Hecomepnveu 6
— NPOMOPLMOHaTHM 8
— COMepn1Beu 6

n

Mapanenonunes

175,177

.! 216; IC peiaeg na doumu

— npasoarosieH
Mupamnga
— aToTema Ha

— 604Ha NoBpLUMHA

Ha
- BMCVHa Ha
— BOJTyMEH Ha
- BpB Ha

— Aujar. npecek Ha

- sug, oBU Ha
— 604HU
— MpeXka Ha
— NfoWwTUHa Ha
— npaBuHa
— paboBu Ha
— OCHOBHM
— 604HU
— TEMUHA Ha

MuTaropoBa Tpojka

MnaHnmeTpuja
MoBpLumHa
— KOHYCHa
— UUIIMHAPUYHA
Monuepep
— BOJTYMEH Ha
Monynauuja
MpaBa, n
— naparnersHu
— NpoeKTupayka
— pasMuHyBa4Ku
— ce cevar
Mpnama, n

— 604Ha NoBpLUMHA

— 604HM sSUJoBU
— BUZOBU Ha

— BUCUHA Ha

— BOJTYMEH Ha

— OQunjaroHana Ha

— Anjar. npecek Ha

- Koca
— Mpexa Ha
— OCHOBM Ha
— NNowTMHa Ha
- npaea
— nNpaBusiHa
- npecek Ha
— paboBu Ha
— 604HM
— OCHOBHM

178
190
192

190
191
194
190
191
190
190
192
191
192
190
190
190
190

43
160

200
197
183
184

48
163
163
168
164
163
174
175
175
176
176
187
176
176
175
179
175
180
175
175
176
175
175
175

— TemMuHba Ha 175
Npumepok 48
Mpobopg 162
MpoekTupayku npase|

168
MNpoekTnpamre 168

— opTaroHasnHo 169

— napanesnHo 168
MNpoekyunja 37,168, 169
[NpomeHnvea 56
Mponopuuja 8

— NpPoAoSIKeHa 10

lNponopynoHanHocTt 9
- KoedbmuymeHT Ha 9

P
PaBeHka, n 57
- rpauk Ha 133
— eKBMBaneHTHM 65, 131
— KBagpaTHa 60
— KOPEH Ha 62
— NMMHeapHa 60
— MHOXXECTBO pelue—
Huja Ha 63
— HEBO3MOXXHa
58, 64,75
— OA NpB CcTeneH 60
— OnwT BMA Ha 74
— NapameTapcka 60
— npoTuBpeYHa
58, 64,75
— pelueHne Ha 62
— CO ABe Heno3HaTtn 128
— CO efiHa Henos—-
HaTa 60
— YIeHOBU Ha 59
PaBeHcTBO, a 56
— 6pojHM 56
— co npomMeHnuea 56
Paswvep 4
— BpeAHoCT Ha 4
— obpaTteH 5
— NPOAOIKEH 6
PamHnHa 161
—aronmMefy npBe 166
— Hopmarna Ha 167
— pacTojaHue o4
ToYka go 167



Cc — LeHTap Ha 203 — LeHTap Ha 203 — NHeapHa 105
Cuctem, n nnHeapHn - pagnyc Ha 203 | Touka,n 160 — Hyna Ha 106
HepaBeHKMN 100 — KOMMnaHapHu 160 — onagHysayka 115
—eksmBaneHtin 103 | T TpwaronHuym 25 — pacTevka nuHe—
— MHOXXECTBO pelle- Teno, reomeTpucko 183 — BTOp Npu3HaK 3a apHa 114
HYja 101 — BanyecTo 183 CNN4YHOCT 31
— NPOTMBPEYEH 103 — BOJTYMEH Ha 184 — NpB Npu3HaK 3a L
Cuctem of, 2 nuHeapHu - pabecTo 183 CNN4HOCT 27 | UunuHpap 197
PaBEHKN CO Be Heno3— | Teopema — CIVYHU 25 | - 6o04Ha nospLmHa
HaTtu 134 - EBknngoBa 38 — TPeT Npu3Hak 3a Ha 198
— rpachn4Ko pelia— — MNutaroposa 41 CIUYHOCT 32 | - BucuHa Ha 198
Bare Ha 138 - obpaTHa Ha 42 — BOJTYMEH Ha 199
— Npr¥MeHa Ha 148 — TanecoBa 16,21 | ® — Mpexxa Ha 198
- pelleHve Ha 135 | Tetpaenap 193 | ®urypw, reomeTpuckn 24 | —OCeHnNpecek Ha 198
CrvyHocTt 26 | - npaBuneH 193 | - ocHOBHM 24 | —ockaHa 198
— KoedpmumeHt Ha 26 | Tonka 203 — cKnagHu 183 — OCHOBM Ha 198
CHOGO,qu YneH 105 — BOJIyMEH Ha 204 — CINMNYHN 24 — NNOWTUMHA Ha 198
CpeguHa 10 | —ronemkpyrHa 204 | ®yHkumja 104 | —npaBKpyxeH 197
—reometpucka 10,39 | _ppowtunana 204 | - rpaduyko npet— - paguyc Ha 198
CrepeomeTpuja 160 | — paguyc Ha 203 cTaByBatbe Ha 107 | — PamHOCTpaH 198
Cdpepa 203 — KOHCTaHTHa 113
TEMA 1. > CJIMMHOCT 3
TEMA 2. > JINHEAPHA PABEHKA, JIMHEAPHA HEPABEHKA 55
U IMHEAPHA ®YHKLUUJA
TEMA 3. > CUCTEM JINHEAPHU PABEHKHA 127
TEMA 4.> FEOMETPUCKW TEJIA 159
oaArosorPu U PEWLEHUJA HA 3AOAYUTE 209
NMPErJeg HA NoMvun 216
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N3paBay:
MWHNCTEPCTBO 3A OBPA30OBAHNVE U
HAYKA HA PEMYBIMKA MAKEOOHWJA
yn. Muto Xayn — Bacunes JacmuH, 66
Ckonje

PeueH3eHTN:
[-p JopaaHka MuTteBcka, pegoseH npodecop Ha [MM® — Ckonje
XKaHeTa LWymkocka, npodecop Bo OV ,Cs. Knpun n Metogunj“ — Ckonje
Arnm Bykna, npodecop Bo OV ,lNawko Baca“ - NpynyumH

Co PeweHne Ha MuHUCcTepoT 3a o6pasoBaHne U Hayka Ha
Penybnuka MakegoHuja 6poj o4 rogvHa,
ce ogobpysa ynotpebaTa Ha 0BOj yHEOHUK.

]



JoBo Credanorcku, I-p Haym Ilenakocku

Peyenzenmu:

J-p Jopnanka Murescka, penosen npodecop Ha [IM® - Ckonje
Kanera Illymkocka, npodecop Bo OV ,,CB. Kupun u Metoauj“ - Cromje
Arum bykiia, npogecop Bo OV ,Ilamko Baca® - I'pynuun

Ypeonuk na uzoanuemo:
JoBo CredanoBcku

Jazuuen nekmop:
Cy3ana CtojkoBCKa

Komnjymepcka oopabomka u ousaju:
Hparan [lonkocku

Kopexmypa:
ABTropute

Iloozomoexa 3a neuam.
JoBo Credanoscku, paran lonkocku

H30asau:
MunucTepcTBO 32 00pa3oBaHue u Hayka 3a Perybnuka Makenonuja

Ileuamu:
I'paduuxu nentap pooen, Cxorje

Tupaoc:
16.600

Co peuienne Ha MUHHUCTEPOT 3a 00pa3oBaHKe U Hayka Ha PenyOnuka Makenonuja 6p.22-2321/1
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