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ITPEOTI'OBOP

HacraBnaTta matepuja no MatemaTrka 3a VIII opjienenue, BO yueOHUKOT € U3I0XKEHA BO
YEeTUPU TEMH, a CEKOja TeMa € pasjielieHa Ha COOABETEH Opoj - MOTTEMHU, Off KOH, CeKoja
NpeTCTaByBa €[lHA 320KpY:KeHa IIeJIMHA - HACTaBHA ef[HKA.

Bo npBata tema - CIn4HOCT Ha TPUArOJHUIM, K€ CE 3aIlI03HAETE CO YIITE €EH BUJ Ha
npecnuKkyBawe Bo paMHuHa. HanomuyBame, 10OpOTO COBIayBambe Ha OBaa TeMa Ke BU OBO3-
MOXKH JIECHO CHAOI'akhe BO PELIABabETO HA HU3a IPOOIEMH Off IPAKTUYHUOT KUBOT U YCIIELIHO
CIIEelelhe Ha HacTaBaTa o (hu3MKa U ApyruTe npeaMeT. Bo oBaa Tema Ke ce 3alo3HaeTe 1 co
eflHa of] HajlpruMeHyBaHUTe TeopeMu - [IuTaropoBara Teopema. Bo Bropara Tema - JInHeapHa
paBeHKa, TMHeapHa HepaBeHKa 1 JTMHeapHa (pyHKIWja Ke I'i IPOLIMPUME 1 320KPYXKUME 3HaCHaTa
3a THe OCHOBHH 1 HajBayKHM MOMMH BO 1ies1aTa anreOpa. Bo HapenHaTa, Tpeta TeMa Ke ce 3aro3HaeTe
u Ke pemaBare Cucremu JuHeapHu paBeHKU. Bo yeTBpTaTa Tema - ['eomeTpucku Tena, Ke ce
3al03HAETE CO 3a€MHUTE OHOCH HA TOUKWTE, MPABUTE M PAMHMHHTE BO MPOCTOPOT. Ke
NpecMeTyBaTe IIOIITHHY ¥ BOJTYMEH! Ha TEOMETPUCKUTE TeJa: NpU3Ma, MUPaMufa, UIKHAAP,
KOHYC 1 Tonka. OBaa Tema e off NoceOHO 3HaueHE 3a MPOCTOPHATA MPETCTaBa Ha CBETOT IITO
HE ONKPYXYBa.

Cexoja HacTaBHA €IMHKA BO yUYEOHUKOT € MPUAPYKEHA CO HEKOJIKY PELICHH IPUMEPH U KOH
Hea ce JIajieHu JOBOJIEH Opoj 3ajjaun 3a BesKOM.

38H8‘II/IT€ 3a BexKOU ce MOJCJICHN BO TPpU KaTCTrOpUN:

a) Sa;[atm CO CMHO KpyK4¢C . Toa ce 3ala41 CO KO CC BpLIA YBe}K6YBaH>e Ha COOJIBCTHU-
TEC IOMMHA 1 6apaH,a BO HaCTaBHATa €/IMHKaA.

0) 3aaun co BHOJETOBO TpraroiHmue A . Toa ce MOCTOXEeHH U TOTEIIKA 3a/1auu, Yne
pelaBame € MPOCIENEHO CO COOBETHO YIATCTBO.

B) 3anaun 3aTBoperu co npseno kpaapatue [l Toa ce 3aaun, mro moxar ga ce Kopucrat
3a OArOTOBKA HA Hape/HaTa JeKIyja.

Ha xpajot off cexoja Tema jafiecHu ce 3a1au 3a HOBTOPYBAahE U YTBPAYBahe, KAKO 1 3a/1aui
3a camokoHTpoJsa. Cekoja off 3aaunTe 3a CAMOKOHTPOJIA HOCH 110 6 OOJIOBH, KOM MOXKAT Ja
OWpaT TOJIENIEHN Ha eTHAKBH JIEJIOBH, aKO 3ajlauaTa e TojieJieHa Ha nof3afayu (moy a, 0, B,...), a
cKajiaTa 3a caMOOIleHyBame e cnefnara: 0-22 (HemoBodeH), 23-35 onenka 2, 36-50 onenka 3, 51-
62 onenka 4 u 63-72 onenka 5.

Ha kpajoT Ha y4eOHUKOT JJafieH! ce OATOBOPHTE HAa CHTE 3ajlaud, YIAaTCTBA 3a pellaBame,
KaKo ¥ IEJOCHN pellieHrnja 1 oKa3! Ha MOCIOXEeHNuTe 3aaun. Bu mpemopauyBame fja T
pasriefaTe W pelieHHujaTa Ha MOTEUIKUTE 3afaun. Toa Ke Be 3amHTepechpa M Kaj Bac fa ce
T0jaBU MOTOJIEM 1 CE MIOTOJIEM UHTEPEC KOH MaTeMaTHKATa.

Astopure






CNIWYHOCT HA

TPUATONMHUUM

T
.1.PASMEP

Ha reorpadgckure KapTm cekoram € HamWIIaHO BO KO] pasMep € Taa Kapra.
llITo mpakTuuHo 3HauW Toa? Ako pazmepot e Ha npumep 1 : 25 00 000, Toa 3Ha4M fleKa ako
pacTojaHMeTo Mefy Be TOYKHM Ha KapraTta € 1 cm, BO mpupojara Toa pacTojaHue €
2500 000 cm = 25 km, a ako Ha KapTaTa pacTojaHHETO € 2 cm, BO IPUPOJIaTa TOa PacTOjaHue €
2-25km =50 km. 3Ha4n pa3MepoT Ha KapTaTa MOKaXyBa KOJIKY IaTH PacTOjaHrjaTa Ha KapTaTa
ce HaMaJIeH! BO OJIHOC Ha BUCTMHCKHUTE pacTojaHuja Bo npupopata. Of fpyra crpana, mak, BO
y4eOHUIUTE 0 OMONOTHja MOXKE Jla BUAUTE CIMKU HAa PA3MMYHY KJIETKH BO 3rojieMeHa opma
KoM 0e3 MUKOPOCKOII ce HEBUIIMBH. AKO cukaTa e 3ronemena Ha npumep 20 000 matu, Moxkeme
Jla KaxkeMe JieKa MpTeXkoT e npeTcTaBeH Bo pazmep 20.000 : 1.

Beymnocr, 1 Bo iBaTa MpeTXofHM MpuMepa ce padoTH 3a OfHOC Ha JiBa Opoja. 3a majeHn

. a .
nBa Opoja a U b, KOMAYHUKOT @ : b, OJHOCHO n ce HapeKyBa pa3mep (WK OgHOC) Ha OPOjoT
cipema b. bpojoT a ce BiKa mpB wien, a 6pojoT b BTop wieH. CaMHOT KOJUYHUK k = g:h KAaKO

peanen Opoj ce BUKa BpegHOCT Ha pasmepot. Ha npumep, BpefHocTa Ha pa3mepot 7 : 4 e 1,75.

Hexka e magen pa3meport a : b. Torai 3a pa3mepoT b : a BenmuMme fieka ¢ oopaTeH pa3mep Ha
pa3mepor a : b. Ha npumep, pazmepoT 5 : 3 e oOpareH pa3mep Ha pa3mepor 3 : 5.
3a fiBa pa3mepa a : b ¥ ¢ : d BenuMe JieKa ce eJHAKBH, AKO HUBHUTE BPEJHOCTHU CE€ €[JHAKBH,

T.€. aKO %23, OflHOCHO ad = bc. Taka, Ha npumep, pasmepute 6 : 9 u 14 : 21 ce egHakBH

oupejku 6 - 21 = 9 - 14 (=126). 3abenexyBame fieka ako IPBUOT U BTOPHOT WIEH HAa Pa3MepoT
ce MOMHOXAT MM TOfieNIaT co UCT Opoj, BpeAHOCTA Ha pa3MepOT OCTaHyBa HempomeHeTa. Taka,
6_23_2 14 27 2 6_14
9 33 3 21 3.9 3 ORI

YecronaTtu fBa niam noseke pamepa ru 3anuuryBame 3aefHo. Ha npumep, pasmepure a : b
U b : ¢ MOXeMe Jla I'M 3anmuueme Kako a : b . c. Taka, Ha npumep, ako a : b . ¢ =3 : 4 : 5, Toa
03HavyBa JieKa ako a = 3x 3a Hekoe x, Toram b = 4x a ¢ = Sx. HaBucruna, a : b = (3x) : (4x)=3:4u
b:c=(4x): (5x)=4:5.
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Pasmepute off 00MMK a ¢ b : ¢ WK NOOMILTO @, : d,: . @, CE HAPEKYBAAT MPOJOJIKEHH
pa3mepu. [lofieka Ha OOMYHKUTE pa3Mepu, Ha TIPUMEP a : b, HAE MY TIPUAIPY>KyBame peaneH Opoj
a. Kaj MPOJOJKEHNUTE pa3MepH Toa He € Taka. Ha mpofoikeHHoT pasmep a : b : ¢ My
IIpr/II[py)KYBaMe NiBa peannu Opoja % u b HO, HE eJieH pealieH Opoj.

C

Ha npumep, Hema cMucna ako 3anumeme a : b . ¢ =J.

3apava. Pasmepurea) a:b=3:5u b:c=5:6,06)a:b=3:5u b:c=15: 17, na T 3anuiiemMe
KaKO MPOJIONIKEH pa3Mep.

Pemennue. a) [Ipoio;sKeHUOT pa3Mep OUUrIeHO Ke Ouie a: b - c=3:5: 6.

0) 3abenesxxyBame JieKa BTOPUOT 4iIeH (5) Ha MPBHOT pa3Mep € pa3IudeH Off IPBUOT WICH
(15) na Bropuot pasmep. O a: b =3 : 5 nobuBame jieka ako a = 3x Toram b = 5x. Bpojor x ro
olnpefielyBaMe Taka ITo Sx = 15, of Kajie x = 3. 3aToa NpBUOT pa3Mep ro 3amuiryBaMe Kako
a:b=9:15, a3anpogoKeHloT pa3mep foduBamea:b:c=9:15:17.

[TponomxeHnoT pasmep He ce MEHyBa ako OpOEBUTE BO pa3MepOT T MOMHOXUME WJIH
nopenume co uct 6poj. Hanpumep, a:b:c=5:7:10euctomrona:b:c=10:14: 20 unm, nax,
azb:c=15:21:30.

PaBeHcTBOTO Mefy fiBa pa3mepa a : b v c : d ce HapeKyBa nponopunja. Ha npumep nponopuuja
€ paBEHCTBOTO J5.7=15:21.

Cekoja nponopiiuja e cocTaBeHa off YeTHPH WiieHa. AKO TPU YlieHa HY Ce TO3HATHU, YETBPTUOT
O OlpefeyBaMe €HO3HAYHO. ad

WmeHo, ako a : b=x:d, Toram, bx = ad ,na x = >

OBrie ce mpeTnocTaByBa fieka WICHOBHUTE Ha pa3MepoT ce pa3inyHu off Hy1a. Heka e gajena
nponopuujata a:b=c:d. Co nomon Ha OpoeBUTE a, b, ¢ U d MOKe Jla Ce COCTABAT YIITE 7 NPOMOPIIHH.
Ha npumep, og nponopuujata 2:3=6:9 Mmoxat fa ce popmMupaar u ciefHuTe nponopuuu: 3:2=9:6,
0:9=2:3, 9:6=3:2, 2:6=3:9, 6:2=9:3, 3:9=2:6 m 9:3=6:2.

Bo Hapennara nexuyja a u JeKUMUTE ILITO ClAefaT Ke pasriefyBaMe pa3Mepu 3a KOHU fiBaTa
YJeHa Ce JOJKMHU Ha HEKOM OTCEUKH.

@ Hanuum 1182 pasmepa co pasiuyHy BPEIHOCTH.
@) Koja e BpeiHOCTa Ha X, aKO BPEJHOCTA Ha pasMepoT 2:x e:  a) 1, 6) 2, B) %, r) %?

. |
3 Nanen e pasmep umja BPEHOCT € 3 Koja e BpegHOCTa Ha OOPaTHUOT HAa HETOBUOT OOpaTeH
pasmep? lllTo 3abenexysa?
2 3.2 10 2
@) YpocTu T cefIHUTE pa3MepH: a)g e 6)7 L E—ae

Hajpum ru x u y Taka mro a Baxu a) 2:3:1=10:x:y, 0) 1:3:2=x:9:y.
Hajmu ru OpoeBute x , y Mz TakKamTo x:y:z=2:1:4 U x+y+z=21.
@ Hajnu ro x o mponopumjata a)7:x=49:35, 6)5:2=x:3,
@)Hajnu ro x op mponopumjata 3:x = x:12
9aU36epu iBa eiHAKBY pasMepa a: b i ¢ : d, a 1oToa hopMupaj i

CUTE MPONOPIUH CO TIOMOIII Ha OpoeBUTE ¢, b, ¢ M d.




L.2.ITPONNIOPIINOHAJ/HA OTCEYKMA

1. Ha nprexot 1 fafienu ce fBe oTceukun ABu CD, 4uu JONXKUHE ce AB=3cm H
CD =6cm . Jla ro ofipefiuMe KOJMUHAKOT Off AOMKIMHUTE HA THE OTCEUKHM TIPH MEPHA efIMHUIA:

a)1lcm,6) 1 mm,B) 1 m.

E ) AB _3em 3 1 A& 2
apaHI/IOT KOJINMYHUK € COOJJIBETHO : a) @ 6em 6 5 y
. _ C D
AB 30mm 30 1 AB 003m 3 1
) “oomm 60 2"V Th 0.06m 6 2 T

3abenexxyBame leka KOJIUIHAKOT Of TOIKUHUTE Ha JIBE OTCEUKH HE 3aBUCH Off ©300pOT Ha
MepHaTa e[MHUIIA, CO KOja CEé MEpEHH.

AB —_—
Hepunanmuja 1. Koauunukoiu D (uau AB:CD ) 00 OoaxcuHuille Ha OUiceYKUilie

y AB u CD, Upu ucitia mMepHa eOUHUYA, ce 8UKA PA3Mep HA Uiue OUCeUKU.

3em 3 1
3Haum, pa3MepoT Ha JTaIeHUTE OTCEUKU AB 1 CD (upT. 1) e eHAKOB HA 5 6om 6 2

@ ITanenu ce orceuxnte: AB=5 cm 1 CD=8 cm. Ofpe/ ro HUBHAOT pa3mMep. Jlamn Ke ce
NPOMEHH Pa3MepoT, aKO HUBHUTE JOJKUHU OUAT M3pa3eHH BO AeUuMeTpu (MIu BO

MUITIMETpPH )? _

Cnopep Toa, 3a Kou OUNO JiBE OTCEUKU AB W CD, BaxXu i:k Kajie TO k € HEeKOj
CD

MO3UTUBEH peajieH 6poj.
AB - —
Hawmecto E:k 4ecTo munryBame AB=k-CD W BennmMe oTcedkaTa AB (OTHOCHO

NOIKMHATA 4B ) € MPONMOPUHOHAIHA HA OTceykarta D (OJHOCHO Ha JOIKMHATA () ) CO

Koe(UIUEeHT HA PONOPIUHOHATHOCT K .

AB CD 1 4B CD

Ax0 ===k, Toram — =—. 3a pa3MepuTe = U — BelIMME JIcKa CC PeNUIPOYHH WK
CD AB k CD ~ AB

0OpaTHM eJIeH Ha JIPYT.

2. Heka ce najeHnu cera jiBa nmapa oTceuku AB,CD w EF,GH A B

(LpT. 2), TAKBH IITO, PA3MEPOT HA IIPBHTE ABE /A € JHAKOB CO © D
48 5 E F

pa3MepoT Ha JAPYTUTE JBE OTCEYKHU, HA MPUMEP: C=D=§ U G————H
E _é LipTex 2
GH 3° S I

— AB  EF ) . AB EF

UJIeJKN pa3MEpUTe == M == C€ €[JHAKBH, 3aT0A K€ BaXXH MPOINOpIHAjaTa =—= = —=.
Aejkn pasmepute == 1 = ce el PONOPIAAT &5 ™ Gh

Hedununnja 2. Axo oiticeuxuitie AB,CD,EF u GH ce lakeu wiitio 0a 8axcu ipoiopuujaiia
AB EF _ _ _ _ _
D on’ Mozaw senunme oexa otticeuxuiie AB u EF ce CO008€iHO UpoiopyUuOHAIHI CO

WA oiTiceukuiie CD u GH .
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AB EF

o= AKO BaXu NMpOnopuyjaTa — 5 (OmHOCHO AB:CD = EF:GH ), TOTalll 3a CEKOja Off
IE YETUPUTE OTCEYKH BEJTMME JIeKa € YeTBPTA reOMeTPUCKA NPONOPUHOHANA HA OCTAaHATUTE TPH
= OTCEUKH.
E .HaHeHI/I CE TP OTCEYKHU: AB=12 em,CD=5 cm u EF =18 cm. Oppeny ja nomKUHATA
|§ Ha oTceukaTa GH , Taka IITO j1a BaXKy IPONOPIMjaTa AB:CD = EF : GH .
= Jle(lmﬂnunja 3. Ako orceukute AB,MN u CD ce TakBH IITO Jla BaXXU MPONOpPIHjaTa
AB _MN
T cp  Torall 3a oTceuKara MN BeJMMeE [IeKa € cpeJJHa TeOMeTPHCKA PONOPIHOHaia Ha

orceukuTe AB uCD , Wiv reoMeTpucKa cpeuHa Ha OTCeukuTte 4B u CD.

Ha npumep, reomeTpucka cpeiiHa Ha OTCEYKHUTE CO JOKMHA 2 cm ¥ 18 cm € oTceuka
Yrja JOJKUHA € 6 cm , OUAC]KH |2.18=36=6.

HedununumjaTa 3a npONOPIUOHATIHE OTCEUYKH MOXE Jla ce OOOMILTH U 3a MPOU3BOJIEH OpOj

Ha orceuku. IMeHo, ako oTceuknre 4,B,,C,D,,..., M,N, u AB,CD,..., MN c€ TaKBHU IITO, ja BaXKK
AB, CD M N

nponopuujaTa 1;_3‘ = 51 =..= lml = k , Toram Benume fieka orceukute 4,B8,,CD,,..., M\ N,

Ce COOJIBETHO NPONOPIMOHAIHA Ha OTceukuTe AB,CD,...,MN ,a0pojoT k ce BHKa Koe(uuuenT

@) TTosaTo e ek co 3amucoT AB=7 cm € 3ajjajieHa TOKIHATA (MepaTa) Ha OTCeuKaTa AB.
Tyka OpojoT 7 ce BUKa MepeH Opoj, a KpaTeHKaTa cm - MEpPHA eMHUNA VJIM eIHHALA

NOJDKHHA. AKO MEpHHUTE OpPOEBU HA JIOJKUHUTE HA JIBE OTCEUKM ce 7 U 10 , 1amy MOXKe Jia ce
TBP/IU KOja OJ HUB UM TIOTroJIeMa JOJKIHA?

.I[ane}m ce OTCeuKnTe: a) AB=3 cm,CD=2 dm, 0) 4B=15 cm,CD=1,5 dm
B) AB=0,2 dm,CD 5 cm. Criopefiu T¥ HUBHUTE TOJIKUHH.
Jlamu Ke ce MpOMEH! pa3MepoT Ha JIBE OTCEUKH, aKO HUBHUTE JIOJKUHY TH: a) 3rOJIEMHII 3
naTu, 6) Hamamum 2 natu?
’ Op ToYykaTa 4 Ha TpaBaTa p HAHECEHHM CE eHOMOMIPYro MET €HAKBH OTCEUKH:
AB,BC,CD,DE,EF. Onpeny I pa3Mepure:

Ha NPONOPHUOHAIHOCT.

AB:CE, AC:AF, CF:AD, BE:CF, AF :BE . A B

@ Ha UpT. 3 3ajajeHu ce orceukure AB,CD,EF,.GH u  ©C D
KL ._Bpi)CHOBa_Ha UPTEXOT OIPEJIit I pasMepuTe: I(E; ’ i
a) AB:CD, ©)AB:EF ,B)EF:GH , K L
r) KL:GH , n) GH : EF - LpTex 3

A, Bo ejen NpaBOaroJieH TPUArolHuK efieH oy arnute usHecysa 30°. Komnkas e pa3mepor of
nomasaTa KaTeTa ¥ XUIOTEeHy3aTa Ha TO] TPUATOHUK ?

©) 3ammm exa orceukuTe AB W RS CE COONBETHO NPOMIOPUHOHATIHA HA OTCEUKUTE MN |
PQ . Onipenia ja MOJKMHATA HA OTCEYKATa RS, aKO: AB =4 cm,MN =3 cm,PO=9 cm.
VicniuTaj ganu ce mponopuyuoHaIHi OTCEYKUTE LITO CE JIOJTH:

a)1,5 dm,8 cm,7,5 cm ¥ 4 ¢m, 0) 8 cm,5 cm,9 cm ¥ 6 cm, B) 6 cm, 8 cm, 4 cm ¥ 12 ¢cm .




.. Orceuknre AB W MN ce COOJ[BETHO MPOMOPIMOHAIHE HA OTCEYKATE CD =6 cm U
P_Q:IS cm O KOe(UIUEHT Ha MPONOPUUOHATHOCT k== . Oppenu ru JOJKUHUTE HA
OTCEYKNTE AB U MN . 3

12. Hauptaj oTceuka 4B u mojienu ja Ha 4 eJHAKBH Jiela.

1.3. TIEJIEIbE HA OTCEYKA HA
EMHAKBMU JEJOBU

Ha ngpr. 4a nagen e tpuaron-

HUK ABC , Kaj Koj Toukute M n @ C 0) C
N ja paspmenyBaar crpaHata AC N q
Ha TPY €JJHAKBH JIEIOBH (OTCEUKH). PN

Hla cu mocraBuMme 3agaua u |\
cTpaHaTa AB fa ja pasjienuMme Ha
TpH eTHAKBH JICIOBH. A 58 A N B
HaceryBame gexka, ako HE3 \
TOYKUTE M U N ToOBIeYeMe
NpaBu p W ¢ - MapajieiHu co ctpanata BC (1prt. 406), Toram Tue Ke ja pasjienaT u cCTpaHaTa
AB Ha TpHU €IHAKBHU ICTIOBH.
OBaa nocrarnka 3a noyie;i0a Ha jajieHa OTceYKa Ha €J[HaKBH JICIOBH C 3aCHOBYBA Ha CJIe/[HATA:

Liptex 4

.' Teopema 1. Axo Hekoaky pasauunu lapasearu Upasu 2u cevaili Kpayuite Ha 0a0eH azoa U
00 eOHUOTl HeZ08 Kpak OWICeKy8aaill eOHAK8U OCeYKU, iwozawl iue u 00 Opy2UOill KpaK Ha
{toj azo.a oulicekysaaiti eOHAKBU OUICEUKU.

=
—
~3
-
| =
c.
L
c
S
c.
-
&
-3
b=
L
C
- =
-5
~3
€
L=

Tokas. Ke pasriefame ciydaj co Tpu lapajenu npasu. Heka mapanensure npasu p, ¢ u
r TH ceJaT KpaluTe Ha arojloT AOB COOABETHO BO TOUKUTE A,,A4,,A4, N B,,B,, B, M HEKa
OA4 = A4, = 4,4, (upr. 5). TpebGa pga pmokaxeMe pAeKa OB, =BB, =B,B, .
3a ;1a ro fokaxeme Toa, HU3 TOUKUTE 4, U A, NOBJIEKyBaMe JABE NONYIpaBu A4 M W

A,N - mapajeJHu co KpakoT OB. Taka ru
noOuBaMe TPUATOJIHULMTE OAB,, 4 A,M M A,AN
U Inapainenorpamure 4 MB,B, M A,NBB,. Of
BTOPHOT IPHU3HAK 32 CKJIAJHOCT Ha TPUArOJTHUIA
nob6uBaMe neka AOAB =AAAM =AAAN .
Orryka cefyBaieka OB, = 4 M = A,N . Ho, Gupejku
AM =BB, U AN = B,B, ,1a 3aT0a I00MBaMe JieKa
O_Bl =BB,=B,B, .

3agaua 1. [lafiena oTceuka 4B fia ce pa3jenn
Ha IIeT SAHAKBU JEIOBM.

Pemenne: 1° O ToukaTta 4 NOBJIEKYBaMe
IIPOM3BOJIHA IOJIyIIpaBa AM , IITO HE ja COAPXKHU Lprex=5
OoTceyKaTa AB.




memaiuka b

i |

s

2°. Ha nonynpaBata 4AM wu30Mpame MPOM3BOIHA
TOUKa M, M OTceukara 4M, co LIecTap ja HaHecyBame
VILTE YeTHPH ATH STHOMOAPYTO HA TIOJTyIpaBata AM
Ma (npr. 6). Taka Ha monympaBaTa AM nOOMBaMe TIET
TOYKH M,,M,,M,,M, W M, TaKBU IITO:

M3 AM, = MM, = M,M, = M,M, = M, M, .
Mo 3°. ToukaTta M, ja coeAmHyBaMe CO KpajHaTa
TOYKa B Ha OTCeYKaTa AB U HHU3 TOYKHUTE
M1 M,,M,, M, M, TIOBIeKyBaMe TapalesHy paBy co
BM,. Tue npaBu Ke ja pasfenar jajeHara oTcey-

A \ \ \ \ \3 Ka AB Ha NIeT e[JHAKBH JIENOBH (TIPT. 6).

LipTex 6

3apaua 2. J[lanena e orceuka AB. [la ce onpenu
Toyka C, KOja ja pasjelyBa oTceykata AB BO
pasmep 4:3.

Pemenne: Ha orceukata AB Tpeba jja ce ofpenu
TOYKa (, TaKBa WITO AC:CB=4:3. 3a Taa uemn,
NpBO, MajJieHaTa oOTceyka Ke ja pasfenume
Ha 4 +3 =7 €JTHAKBH JIeI0OBM (Kako BO 3ajava 1).
IMToroa Ha oTceukaTta 4B Ke ja M3BOMME OTCEYKaTa
AC, koja compxu 4 TakBm genoBu (mpr. 7). A
Hasuctuna nmame: AC:CB=4:3. LpTex 7

| SdTaHN

. Paspenu ja oTceukata AB=10 cm Ha TpH €JHAKBH JICIOBU.

‘ Nlamenara oTcevyka 4B pasjien ja Ha: a) 7, 6) 11 elHaKBU JIeNOBH.
. Jlamenara oTceuka 4B pasfiesiu ja Ha fiBa Jiesa BO OffHOC 1:4 .

4 JlaneHa e oTceuka co JoKuHa MN = g . KoHcTpynpaj ru otceukure 4B u CD , 9iu OTKAHA

- 3 .
ce AB=—a n CD=Za.
4 5

. JaneHa e orceuka AB co fomkuHa p . KoHcTpynpaj paMHOCTpaH TPHAroJHUK, ¥ MEpH-
METap € €JHaKOB Ha P .
Hanena e orceuka PQ co fokuHa p . KoHCTpynpaj TpHaromHuk, 4uj NEpUMETap € eHa-
KOB Ha P, a CTPaHUTE Jla My CE OJJHECYBAaaT KaKo OpoeBUTE 2:3:4 .

A Tagiena e otceuka AB =7cm . Ha Hej3MHOTO pojloMkenne (0TKaj TouKaTa B ) Ofipe/ii TOuKa
M , TaKBa IITO AM : BM =5:2.



@) Ha orceukara 4B onipeu TouKa C , TaKBa WITO J1a BaXM:
a) AB:BC=5:2,0) AC:AB=4:7.
Koncrpynpaj npaBoaroiHuk, 4nj nepuMeTap € L =24, a CTpaHuTe Jia My Ce OHeCyBaaT
KaKo OpoeBUTE 5:3.

AKOHCTPYI/Ipaj NIBE KPYXKHUIM CO IIEHTPH BO TOUKHUTE A ¥ B, TaKBH IITO, THE Jla CE ONUPAAT
OJIHAJIBOP, a PaINyCUTE J]a M CE OffHECYBaaT Kako 3 : 2.

1.4. TAJIECOBA TEOPEMA

HampTajre npou3sBojeH KOHBeKceH aron MON
n o3HayeTe co 4 =0 u Bz O 1o eJHa TOYKa COOIBETHO
Ha Kpauute OM u ON Ha Toj aros. Ha KpakoT oM
KOHCTpyHpajTe TOYKaA 4, , TaKa LITO OA =3.04.
IToroa HU3 TOoYyKaTa 4, NOBJEYETE IpaBa mapa-
JieJHa co npaBaTa ABWM HEj3UHHMOT mpecek co ON
o3HauuTe ro co B, (upr. 8).

Oj1 KOHCTPYKIMjaTa Ha TOYKaTa A, wuMame o A\ c AN ™
neka 04, :0A=3:1. Orryka, u og 4B, || 4B, a Bp3
ocHOBa Ha TeopeMaTa Bo |.3 3akiyuyBame feka LipTex 8

Baxxu u OB, :OB=3:1. Criopeji Toa, BaxkKu MPOTOP-

nujara O_Ala = O_Bl :OB ,T.e. OTCEeuKnTe 04,04,,0B u OB, , TO napalieTHuTe npasu AB
U A B, T OoTceKyBaaT Off KpauuTe Ha arojor MON ce nponopuuoHainnu. Toa He HaBenyBa
Ha MHUCJaTa feKa Ke BaxKW M CIEJHOTO IMOOIMIITO TBPACHE:

' Teopema 1. Axo kpayuitie Ha eOeH azoa ce iipeceqail co 06e pa3AudHU Hapaiearu iupasu,
Wozaw olicevKulle Wio 2u owWiceKysaaul osue Upasu 00 Kpayuile Ha 200U,
ce upoiopyuonasnu medy cebe, i.e. ako A B, || AB, wiozaue O4,:0A= OB, :0OB (upiu. 9).

OBaa TEOpEMa € MOo3HaTa Kako TanecoBa TeopeMa*.

- . m
AKO KOJIMYHUKOT 04, :0A € pauuoHaneH 6poj — , Kaje m u
n

n Ce IPUPOAHU OPOEBH, TOTAII IIOCTOM OTCEYKA KOja m TATH Ce 5 =

COfIpKU BO oTceukaTaO4,, U n MaTH Ce COAP>KU BO OTCEYKaTa

04 . Bo 10j cnyuaj, mokaszor Ha TamecoBaTta TeopeMa ClefyBa

on teopema 1 (I. 3.). AKo, maK, KOTUIHUKOT O_AI:& He e panuo- O A\ AN
HajieH Opoj, Toram joka3oT Ha TalecoBaTa Teopema e HpTex 9

IMOKOMIIITMIMPAaH.

/ Mocnepuua 1. Ao 4B, || AB, wiozaw OA: A4, = OB : BB, (ypit. 9).

*Tamec ox rpagoT MujieT e craporpuyku Marematudap koj xxkuseen VIl - VI Bek mp.u.e. Criopep
npefanujata, Tanec ce cMeTa 3a TaTKO Ha rpukaTa MaTemMaTuka. Toj 6 Tproserti, koj Bo VI Bexk nip.H.e.
natysas Bo Basuiion u Eruner.
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04,

Moxka3. Hexa 4B, || 4B (upt. 9). Toram Baxu mpomnopuujata o1 OB OB , OMTHOCHO
04, . OB 04,-04 OB, -OB A4, BBI
paBeHCTBOTO — —l===-1, OTTyRKa ——=——=—"=—, WIH , OJTHOCHO
04 OB 0A OB 04 OB’
OA OB
i 4 BB, == , IITO Tpebailie a ce ToKaxke.

Iocnenuua 2. Axo eOHa iipasa e iiapaneama co eOHa Cipara Ha 0A0eH puUazoAHuK
U 2u ceye Opyzuitie 08e HezZ08U CHIPAHU, O2Zaul Wiaa OuiceKy8a 00 HeZo WUPUAZOAHUK,
uuu Cllpamu ce UpouoOpYUOHAAHU CO CIUpaHuilie HA 0A0eHUOUL UPUAZONHUK.

HMoka3. lanen e AABC u MN || BC (uprt. 10). Tpeba na mokaskeme fexa

C AM ANMN

AB AC BC
N FnenaMe, arojioT B4 C €IpeECCUYCH CO IapaaC/IHU IIpaBu MN n
BC , 11a BO COI'TaCHOCT CO TanecoBara TCOpEMa UMaMe:

£ (1)
A M\ B

AB  AC’
Liptex 10 Hwu3 Toukata M ja nosineueme npasa j/p napajeseHa co
cTpaHata 4C Ha A ABC, Xoja Ke ja npeceye cTpaHata BC BO
Toukara p (uprt. 10).

Bo T10j cnyyaj 3a aronot 4BC m MP|| AC , BO cormacHoCT co TanecoBaTa TeopemMa Baxu:

AM PC o AM
—===—". Ho Oumpiejku PC = MN ,3atroa —== (2)
AB  BC AB  BC
AM AN MN
Op mponopuuute (1) u (2) goduBame — ===
A nponopuumre (1) u (2) TR T

.") Basku n obpaTHata TeopeMa Ha TanecoBaTta Teopema:

Teopema 2. Axo 0se pazauunu pasu, 00 Kpayuille Ha eOeH azoa, olliceKysaaiul
UPOUOPUUOHAAHU OULCEUKU, THOaUL THULe UPABU Ce UAPAAeAHU.

Hoxka3*. Heka npasute 4B u CD r¥ ceyaT KpaluTe Ha aroaor MON u, IpUTOa
04:0C =0B: 0D (upt. 11). Tpeba fa fokaxkeme fneka AB || CD . Hu3z Toukara C fia moBnedeme
npaBa IITO € MapasesiHa co NpBata 4B W HEKa Taa ro
ceve APYrHOT KpaK BO ToUKara D, , T.e. HeKa CD, || AB .
Torau criopef Teopemara 1, uMaMe: 04: OC = OB: 0D, -

OrTyKa, a BO COMTaCHOCT CO TMPETIOCTaBKATa:
(04:0C = 0B 0D, ), nobusame OB : OD, = OB: OD .
Cnopep T0a,0D, = OD , T.. D, = D . 3Haum: AB || CD.

OBaa Teopema HH JaBa yIITe €[eH HAYMH 3a
YTBP/yBakhe Ha MapajeHOCTA Ha JIBE MPaBH.

*3a OHHUE KO cakaaT fla '} IPOIINPAT CBOUTE 3HACHA.




Iocnenuna 3. Axo eOna iipasa ilipecekysa 08e CUUPAHU HA WIPUAZOAHUKOUL U 2U
pasoenysa HU8 HA UPOUOPYUOHAAHU OUICeHKU, ilo2aul iwaa ipasa e uapaneaHa co
uipetania ClupaHa Ha puazoaAHUKou.

KU

’Kpaume Ha arojoT MON ce IpecedyeHn CO [Be MapallelIHu IpaBu 4B U CD, IIpH IITO
TOYKATE 4 U C C€ Off EAHUOT KPaK, a TOYKUTE B U D Off ApyruoT Kpak. Oapenn ja JomKu-
HaTa Ha oTceuykata OB, aKo:

a) O4=4cm,0C=6 cm,0D=8 cm, 0) 04=3 em,AC=4 cm,BD=6 cm.

‘KpauHTe Ha aroyioT MON ce IPECEYEHN CO ABE IpaBu p U ¢ , IIPH IITO HAa KpakKoT OM ce
NOoOMEeHN OTceukuTe O4 U AB a Ha KPakoT ON - orcedkure OC U CD. I/ICHI/ITa] fanu
IIPaBUTE P U ¢ CE IapaJIe/IHy UK HE, aKO: a) O4=3,2 cm, AB=2 cm,0C=4,8 cm 1 CD=3 cm,
6)O0A4: AB=4:3,0C=3,2 cm 1 CD=2,8 cm,

A
1 22553 4\ 5 6 7 8\ 0 1 P\2 Q3 A 5 B\6
RN ) ol Ak s Bl

LipTex 12 Liptex 13

.Ha upt. 12 paBuTe a,b,c M d M cevyaT KpamuTe Ha arojioT 4. a) Kon ojf HUB ce mapajenu n
3omro?, 6) Kou oy HUB HE ce mapajeqHu 1 301TO?

@) Ha upr. 13, KpanuTe Ha aroJoT O Ce MPECeYeHN CO YeTHPH MpaBH. JTOKaXH fieKa
a) YeTUPUArONHUKOT ABCD e Tpame3, ) YeTHPUArOMHUKOT PORS He e Tpares.

(89Hanpraj aron MON u JiBe MapanesHu IPaBA P M ¢ KOM M ceyat Kpanute. Heka p ru ceve
Kpamute OM U ON BO TOYKH B M D coofBeTHO. Hajau ru cute ofHOCH Mef'y OTCEUKHTE
04,0B,0C,0D, AB,CD,AC u BD KO Ce e[JHaKBI Ha a) O4: OB »0) OA: AB»B) O4:0C.

I. 5. IPUMEHA HA TAJTECOBATA TEOPEMA

TanecoBara Teopema Haola MIMPOKa NIPUMEHA BO reomerpujata. EBe HEKONKY
IpUMEpPH 3a Toa:

3apaua 1. [adenu ce itipu outiceuku co 00AmUHU a,b U c. [a ce KOHCIUpyupa HUBHAilA

Yellepitia 2e0MeUpUcKa upoiopULOHaNd cO 00ANUHA x, HAKA Wilo a:b=c:Xx, 00HOCHO
bc

XxX=—
a
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Pemenne. Llprame eneH npousBosieH aron MON #

Ofl TeMeTO O O EHAOT HETOB KPaK I'M IPEHECYBaMe
oTceukuTe OA=a W AB=b, a 1O APYTHOT KPaK ja

npeHecyBaMe orceukara OC = ¢ (upt. 14 a ). [oToa tu

=
g =
=
as
—

CBp3yBaMe TOYKHTe A W C, a HA3 TOYKara B

NOBIEKyBaMe TpaBa mapanenHa co AC, Koja Ke ro

npeceye KpakoT AN BO Hekoja Touka D. OTceykaTa
CD = x e 6apaHaTa YeTBpTa MPONOPIMOHANA HA IAJICHATE
OTCEYKH CO AOJKHHHU a,b,c. HaBuctuua, Taa ja

3a/I0BOJIyBa IIpoNopLyjaTa a:b=c:x.

3amavaTa MoXeMe Jia ja peliMe W Ha APYT HauyuH,
KaKo IITO € MOKaXkaHo Ha npTex 14 6). O reMeTo O Ha

eHHOT KPaK TH IPEHECYyBaMe OTCEYKHTE OA=a U LipTex 14

OB = b ,a Ha IPYTHOT KPaK ja IpeHecyBame oTceukaTa OC = ¢ . Toukute 4 u C THIOBp3yBaMe,
a HU3 B TOBJIEKyBaMe IIpaBa mapajenna co AC. AKO D € IIpeceyHaTa TOuKa Ha Taa IIpaBa co
KpakoT ON , Toram OD=x e 0apaHaTa YeTBpTa IpolnopuuoHana. HasucTuna, crnopep

TanecoBaTa TeopeMa BaxKul NpONOpLHjaTa a:b=c:x.

3apaua 2. /ladena oiliceuka AB Oa ce pazdeau Ha 0ea08U, WO ce UPOUOPUUOHAAHU HA
ouwicedkuiue m,n u p.

Pemenne. Op Toukata 4 nosnekyBame noiynpasa AM ,Koja
co orceukara AB 3adaka Hekoj aroi. [Toroa, Ha monmynpaBara
AM THpeHecyBaMe eHONOPYTO AICHUTE OTCEUKN 7,1 U P
(upr. 15). [Ipuroa Ha monmynpaBata AM rH g00HBaMe TOUKATE
A, A4, m 4. Toukara 4; jacoemunyBame co B , a HU3 TOUKHTE 4,
u A, nosnekyBame npasu napanenuu co 4;B . Tue Ke ja mpeceyar
orceukata 4B BoToukute C u D .Bo cormacnocr coTanecoBara

TEOpEMa BaK1

AC:CD:DB=m:n: p, OHOCHO A_C:C_DZ%.
m n p
3amaua 3. Bo wpaiiezoii ABCD kpayuitie AD u BC ce
iLpoooaceHU 00 Hpecexotl 80 wioukaiia M (upiu. 16). [losnattiu
ce Oonxcuruitie Ha oseitie ochosu: AB=10cm, DC =4cm u kpaxoii

AD =3cm. [a ce 00pedu doaxcunaitia Ha Apodoaxcerueiiio DM .

Pemenne. Hus remeTo D moBneunmpasa DN - TapainienHa co KpakoT
BC, xoja Ke ja mpeceue gonHaTa ocHoBa AB Bo TouykaTta N. Bo
napanenorpaMor NBCD ke 6uge NB=DC=4cm , na 3aToa:
N AN = AB—NB =104 = 6(cm).




Bp3 ocHopa Ha TanecoBara Teopema (KpalyTe Ha arojioT 4 Ce IPeceveHH Co JIBE apajieHi
npaBu DN W BM ), UMaMeé AN : NB = AD : DM , OHOCHO 6:4=3:DM , a OTTyKa, J00HBaMe
eka DM =2(cm).

3agaua 4*. /la ce ookawe Oeka: Bucexilipucaitia Ha ceKkoj 8HallipeuleH azoa Ha
HPUAZOAHUKOUL ja pa30eaysa Cipoiiu8Haitla Clupara Ha 0eaosu (OliceuKt), Wilio ce
{pOUOPUUOHAAHU HA CIUpaHUilie KOoUu 20 06pa3ysaaill o] azoa.

Jloka3. Heka CD ¢ Gucektpuca Ha aronot C Ha TpuaromHukor ABC (upr. 17). Tpeba
la TOKaxeMe ieKa OTCeYKUTe 4D U DB ce nponopuuoHanHu Ha crpanute AC u CB , OMHOCHO
IIeKa BaxXXyl IIponoplurjaTa 4D _DB OJHOCHO 4D _ ¢

POTOPIINATE ~c ™ CB° DB CB E

Hu3 TemeTro B fa moBmeveMe mpaBa - mapaliellHa CO 4

oucekTpucata CD , Koja Ke ja mpeceye nmpaBaTa 4C BO TOYKaTa c
E (upt. 17). IIpuToa ce nobuBa Tpruaromtnk BCE , 3a KOj JIECHO db
ce TIOKaXxyBa Jieka € paMHOKpak (3omrro?). 3uaun, CE = CB. q
Bp3 ocHoBa Ha TanecoBara TeopeMa (KpamuTe Ha aroioT A
ce TpeceueHW CcO JBE MapalelnHud npasu CD W BE ),
umame: AD: DB = AC : CE , HO, Oufiejku CE = CB , 3aToa ke Baxu
W AD:DB=AC:CB.
*3a OHHE KOH caKaaT a1 NpOoIMpar CBOUTE 3HACHHA.

ST

. Ha egnnor kpak Ha aroqot MON of TeMeTO O HaHECeHU ce EIHOINOJPYro OTCEUKUTE
04,4B n BC, Kou ce offHEcyBaaT Kako OpoeBute 1:2:3. Ha pyruor Kpak € HaHeceHa

A D B
Liptex 17

orceukara OA, =4cm,a Hu3 TouknTe B U C Ce MOBNCYCHH PABH BB, u CC| mapajenau
co AA, . Onpenn ru fomkunauTe Ha oTceukute 4,8, n BC,.

. Hanen e Tpuaronauk ABC. Toukata M ja pasfenyBa crpaHaTa AC Ha B€ OTCEYKH
AM =6 ¢cm u MC =3 cm. Ojpei To OJHOCOT Ha pacTojanmjaTa Ha Toukute M u C Off
crpaHata AB Ha AABC .

3»Bo tpanesor 4BCD kpauure AD u BC
ce TMPOJIOIKEHN 10 IPECEKOT BO TOYKaTa M .
Opnpenu ro mpogoMKEHNEeTo DM , aKo:

E=2dm, %=1,5dm, C74=1,2dm-
‘ Ha upr. 18, Ha KpauuTe Ha aronoT MON O3Ha4YeHU

ce Toukn A,B,C u D. Ha kpakor ON ofpenu ru: 01 2A3 4 586 7C\8 M
a)Touka R, Taka mTo OC:0A=O0D:OR,

I LipTex 18
0) Touka §,Taka mro OS:0D =2:3.
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@ Haupr. 19 e: 4B|| CD||EF||KL,CL=3 c¢m, EK =1 cm, AC=1,5 cm.
Onpenu ru nomkuHuTe Ha otceukure: BD,DF,FL, ako BL=6,6 cm .

ex 19
Hprex LipTex 20

A HaneH e TpuaromHuK ABC , BO KOj BD e OucekTpuca Ha aronot B . Onpefu ri JOKUHATE
Ha OTCEYKUTE AD U DC, aKO CTPAaHUTE HA TPUATONHUKOT CE JOJITU:

E:5cm, B_C=7,5 cm 1 AC =10 cm.

A Hus temero C Ha napainenorpamor ABCD e moBiedyeHa mpaBa p, Koja I'l cedye
IIPOJOJIXEHNjaTa Ha CTPAHATE AB M AD COOABETHO BO Toukute M u N (upt.20). JTokaxu
neka AB: AM + AD: AN =1.

. JlageHa orceuka AB=9 cm pasfes ja Ha 1Ba fiena, KoM ce IPONOPIMOHATHA Ha OTCEUKUTE
a=2,5cmu b=4 cm.

. Pasfienu ja oTceukaTa MN =8 cm Ha TPH JIETOBH, IITO CE COOABETHO MPOIOPIMOHAIHY Ha
oTceukuTe: a=1cm, hb=2cm u c=3 cm.

.KOHCprI/Ipaj ja 4yeTBpTaTa reOMETpUCKa MPOMOPIMOHANA X 32 OTCEUKUTE:
a)a=3 cm,hb=5 cm,c =7 cm Off mponopuujata a:b=c:x.
0)a=2 cm,b=5 cm,c="7cm of mponopnyjata a:b=x:c.

‘ HMapeHn ce TpU OTCEUKH CO JOIXKUHU a,b,c . KOHCTpynpaj oTceuka 4ynja OJKUHA X €

b
e/IHaKBa Ha: a) xza—,6) xza—c,B) x=2<.
c b a

@2. Magena e orceuka co JOKHHA @ ¥ OTCEUKA CO CAUHEUHA TOTIKIHA. Koncrpynpaj apyra
OTCeYKa umja JIOJKAHA € x = g”, KOPUCTEjKH ja mporopuyujaTa x:a=a:l.

I. 6. CINYHN OUT'YPU. CJINYHU TPUATOJHULIN

Ha upr. 21, nagenn ce e kapti Ha P. Makenonuja Bo uct pa3mep 1:5.000.000, a Ha OPT.
22 u efHa KapTa BO IpyT pasmep 1:2.500.000-

durypute (KapTuTe) Ha Kom e peTcTaBeHa P. Makeyonnja Bo uct paszmep (1pr. 21 a, 6) ce
cknafnu purypu. [Toumot ckmagHocT Ha urypu Bu € nosHat off VI ogenenne. Kaj ckinagHocra
Ha (UIypuUTEe KapaKTEPUCTHYHO € TOa LITO, 32 KOU OMIIO /IBE TOUKU ¥ M y ¥ HUBHUTE CIUKH
X' ¥ Yy’ Baxu paBeHCTBOTO X'Y' = XY .

CknapHuTe (urypyn umaaT efHakBa opma u roneMuHa. MefyToa, BO IpakTHKaTa MHOTY
4ecTo cpekaBaMe NpeAMeTH U (UrypH, KoM MMaaT ucta popMa HO pa3inyHM TONEMHUHU
(mamensun). Taksu ce, Ha mpuMep, ITTAHOBATE HA MCTA TapIiesa BO pa3inyHi pa3MepH, 0Toa
CHUMKHTE Ha (punMcKaTa JIeHTa 1 HUBHUTE MPOEKINU Ha (DUIIMCKOTO MIIATHO, (POTOCHUMKHUTE

HaTpaBeH! Of] NCT HETATUB BO PA3NUYHA AUMEH3uH (UPT. 23), UTH.



Q.

Cronjey ™ + _

R 1:2 500 000

R 1:5 000 000
LipTex 22

Lptex 21

durypure, KoM ©IMaaT UCTa
¢opma, ce BHKaaT CAHYHH
(urypn.

durypute co Kou e npetrcraBeHa P. Makenonuja
Ha 1prex 21a,0 u upTex 22, UCTO Taka Ce CIUYHM.
Ha BuguMe LITO I'M KapaKTepHU3upa CINYHUTE
turypu.

AXoO ¥ ofipefiuMe OJHOCUTE Ha pacTojaHHjaTa Mefy clukuTe Ha rpajoute: a) Ckomje u
Butona, 6)burona u ltun, n B) ltun u Ckonje ox kapTuTe Ha npTex 21 1 22, Ke 3abenexnme
neka:

ClBl _ Blml _ Hllcl
CB BII 1IC

Toane HaBE€lyBa Ha MUC/IATa €Ka CINIHUTE CI)I/II’ypI/I C€ COOABETHU PN HEKOE NPECIUKYBAKE, KOC 'O UMa

=2, omHocio C,B, =2-CB, B,1II, = 2-BIIl u III,C, =2-1IC.

CBOJCTBOTO: 3a KOM OWJIO JIB€ TOUKM Y W Y ¥ HUBHUTE CIMKM X, W Y, NPH TOa MIPECTUKYBAbE BaXK

paseHcTBOTO XY, = k- XY ,Kafle mTo Kk € HeKOj mo3uTHBeH peaneH 6poj. Toa mpeciukyBame ce BiKa
CIIMYHOCT, 2 OPOjOT f Ce BUKA KOe(pHIMEeHT Ha CIIMIHOCTA.

Hedunuyuja 1. duzypaiua F, seaume Oeka e cau4na co ¢uzypaimia F, ako uociiou
iipecaukysarbe 00 F Ha I, iipu Koe 3a cekou 068e pazaudHu iwiouku X u Y 00 F u HusHuile
cauku X, u Y, 00 F, oa saxcu pasenciisowio X Y =k - XY, kaoe ke 0aden
flo3uiiuseH peaneH Opoj, KOj ce HapeKysa KoepuyueHid Ha CAUYHOCI.

‘ 3a ko iBe (purypy Besmme feka ce camyHu? HaBesi HeKONKY IpruMepu Ha CTYHE (PUTYPHL.
Axo curypara F e cnudna co urypata F , Toram nuuyBame £ ~ F' umi £ F kora cakame fia
IO HCTaKHEME U KOES(PUIUEHTOT HA CTMYHOCT.
Opn nedpuanmyjaTa 3a ciudHu (UTypH cliefyBa ieKa i CKIaHUTe (PUTYPH CE CIMYHH, CO KOe(DUIUEeHT Ha
cmmyHoCT k =1.
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Penanujara cimyHOCT Ha (pUrypu TM UMa CBOjCTBaTa Ha:
1°. PediexcuBroct: Cexoja ¢urypa e ciamyHa cama Ha ce6e (co Koe(UIMEeHT Ha CIMYHOCT

1), T.e. FLF,
2°, Cametpuunoct: Axo ¢urypara I’ e ciuysa Ha urypara F|, Toram u ¢urypara F e
cIuvHa Ha curypata F, T.e. F~-FE=F~F.

3. TpamzuruBHocT: AKO purypara F e cnumyna Ha purypara F, u durypata F, € CIMYHA HA
curypara F, , Toram ¢urypara F e cnuyHa Ha curypata F, T.e.

(F~F,F ~F)=F~F,.
Ommtata iepHAIMjA 32 CTUYHOCT Ha JiBe (PUTypH ce OfIHECYBa 1 3a TpraroaHuy. MefyToa,
aKo JiBeTe (hUrypH ce TPUATOTHUIM, Ae(PUHUIN]aTa 32 CIMYHOCT TOOMBA MOMPOCT BHJI.

Jedunnnuja 2. /sa wipuazoanuka ABC u A B,C, eeaume Oexa ce CAUMHU, AKO UMAATL
CO0008€eWHO eOHAK8U azau, a COOO08ellHUllle CUPAHU UM Cce UPOUOPUUOHAAHU,
4B _BC_AC _,

AlBl Blcl Alcl

Bo wioj cayuaj iuwysame AABC £ AAB,C,, kade witio k tpetiiciiasyea Koeguyueniu

na cauvnocuia Ha A ABC 60 oonoc Ha A 4,B,C,

LSV

. Touno m e feka: a) Cekou 1Be cKaaaHu GUTYpH ce u cimaHn, 6) [TocrojaT iBe HECKITAHI
¢urypu kou ce cmumynd, B) Cekou iBe cnmynu (urypu ce u ckiagau, r) He cexkonm niBe
CMYHK (PUTYPH Ce U CKIAHU?

@) Kaxo ke ro ofipefiuin KoeUIMEHTOT Ha CTAYHOCTA Ha (urypata F, BO ofiHOC Ha (hurypara
F, aKO ce I03HaTH J[Ba lapa COOJJBETHA TOYKH, Ha nmpumep: A — A4, u B — B,?

@ Tlosuaro e jexa purypata F, e cimuna Ha ¢urypara F, co KOeUUUERT HAa CTMIHOCT

w.e. LA =<xA4,,«xB=<«B,,«xC=xC,

k= i Konkas e Koe(huenToT Ha CIMYHOCT Ha (urypara I, BO OfHOC Ha curypara F,?
&) okaxu fexa ako durypara F, e ciuyHa Ha ¢urypata [ co Koe(UIMEHT Ha CTUYHOCT
k , Toram ¢urypara F € cIMyHa Ha ¢urypara F, co KOe(UIMEHT Ha CITMYHOCT l
©> 3a niBe purypu e nosHato fieka: FLF, U FA F,. 3a Koja BPEIHOCT HA k TOA € MOXHO?
@ Japena e orceuka PS . KoncTpynpaj oTceuka 4B, IITO € CIMYHA HA OTceukata PS co
KOC(UIMEHT Ha CIMYHOCT: a) k=3,0) k=2,B) k=1 T) k:%, ) k:i.

@) Kaxko ce mpomenyBaar (3rofieMyBaaT WM HaMalyBaaT) pacTojaHKjaTa Mef'y TOUKHUTE IIPH
CIIMYHOCTA CO KOE(UIHMEHT k , ako a) k>1,0) 0<k<1?

©) apenu ce Tpu otceukn AB=2cm,CD=6cm M EF =12cm . Ofpeny ' KoeuIuenTnTe
Ha CIIMIHOCT HA OTCEUKHUTE: a) 4B U CD,0) CDu EF, B) AB u EF .

@0. Tounn mu ce cnepuure TBpAewa: a)( F, = F,u F, ~F,)= F, ~ F,,
6)(F~FKu F,=F)>F-~F,B)(F~-FK 1 F,~F)>FK~E?

@1 Onpenere ro BosayuHoTO pacrojanue o Burona go Ckormje KopucTejku ja kKaprata Ha PM

BO pa3Mmep1:5.000.000 Ha npt. 21 0.

Hanpraj nBa Tpuaronnuka 4BC u 4 B,C, coJiBaapa eHAKBY ariu: <4 = <A’ U «<B =<B'.

[TpoBepu fanu THe ce CAUIHM.




L.7.ITIPUBHALIN 3A CIMYHOCT
HA TPUATOJTHULIATE

NedununyjaTa 3a CINYHOCT HA [[BA TPHATONHUKA BO ceOe BKIyUyBa CHOPENYBAmhe Ha CUTE
IIECT OCHOBHY €JIEMEHTH (TPHUTE arii M TPUTE CTPAHM) Ha €HAOT TPHATONHAK CO EIEMEHTHTE
Ha JIPyrMOT TPHAroJHUK. MefyToa, IOCTOjaT MUHIMYM YCIIOBH, KOU aKO OHWJlaT MCIONHETH,
TpHaroAHUUUTe Ke OupaT cauyHu. Tue ycnoBM ce BUKAaT MPH3HALM 32 CAMYHOCT HA
TPHATOJIHHIUTE 1 BaXKaT 32 KOU OMIIO /1B TPUATOIHUKA.

IIpB npm3nak (AA). /l6a itipuazoaHuka ce caudHu, ako 08a azaa 00 eOHUOU UPUAZOAHUK
ce c0008elliHO eOHAKBU HA 084 az2ad 00 OPYZUOil IPUAZOAHUK.

Mokas*. Heka ce nagenn A ABC u A 4, B,C, (upT. 24) n HeKa <4 =<4, 1 «<B =<B,. Tpebda
4B BC AC
AlBl BICI Alcl ’

lla Tokaxeme: «C=<«xC, 1 ONTHOCHO JiIeKa AABC ~ A4, B,C, .
On «4=<«4u «B=<«B, crnegypa ieka 1 «C =< C,. 30mTo0?

Heka, Ha npuMep, AB> A B, 1 AC > AC, . AKO
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Ha cTpaHuTe AB 1 AC m3bepemMe Mo eiHa TOYKa M g C,

m N, Taka mTo 4M = AB, U AN = AC, , Torau Ke N

nobueMe TPUATOMHUK AMN , KOj € CKIaJIeH CO

TPHUATOIHUKOT A4, B,C, (BO COTIACHOCT CO MPU3HAKOT A B
A M B

3a CKNAHOCT CAC ).

[IpaBaTa 4B MoOXe @aa ce 3eMe Kako
TpaHcep3ana Ha npaBute MN u BC, na Oupejku
COTJIaCHUTE arfil <M ¥ <B ce efHakBu (30mTo?),
cienyBa fieka npasure MN u BC ce mapaljenHu,
T.e. MN || BC (upr. 24).

A cnopep nocnequnaTa 2 Ha TanecoBaTta Teopema,
AB _AC _BC
AM AN MN'
3Hauu tpuaronnumure ABC n AMN ce CIUYHH.

og MN || BC nobuBaMme fieka

Bupejku: AABC ~ AAMN u AAMN = AA4,B,C, , 3at0a AABC ~ A4, B,C,.

. Jlanmu ce cnMYHM CEKOM [IBa pAaMHOCTPAHU TPHUATOJIHUAKA?
3omro?

* 3a OHME KOM cakaar a I'"m ImpouimpaT CBOUTE 3HACHA.




i

ha

Brop npuznak(CAC). /[sa itipuazoanuka ce cauyHu, ako 08e CIUpaHu Ha eOHUOI

IE HpUAZOAHUK Ce COO0BETUHO UPOUOPULUOHAAHU HA 08€e CIPAHUL 00 OPY2UOTL UPUAZOAHUK
E AB  AC
T S - _ = AABC ~ A4, B,C
IE U azauitie, Witlo ce 3aghaitieHu 00 HUB, ce eOHAKBU, ill.e. 4B, 4G ==
= XA =<4

Tper npusnak(CCC). [sa itipuazoanuxa ce cauunu, ako iipuitie CipaHu Ha eOHUO
pUazoaHUK ce UpoiopUUOHAAHU HA TUpUitie CIUpaHu 00 Opy2uoil, ii.e.

AB _ BC _AC  A4BC~A4BC,
AIBI BICI AICI

Bapaua. /la ce konciipyupa wipuazoanux A B,C, witio e cauter na 0a0eH UpuazoaHuK

ABC co koeguyuenit na cauunocii k = =

Pemenne. Koncrpyknujara Ha 6apaHHOT TpUAronHuk 4 B,C, € U3BeJlcHa Ha OpTeX 25.
[TpBo e KOHCTpyHpaHa cTpaHaTa A B, - COOABETHA HA AB IpH yCIOB EZEE
OOGpasnoxere Kako € u3BpuieHo Toa. IToroa Hu3 ToukaTa B, e mosneuyeHa npasa BC, -
napajensa Ha crpanata BC, Koja ja ceue crpanata AC Bo Toukara C,.

W3BenenaTa KoHCTpyKIuMja € Oapanata, Oupiejku Tpuaronnumure 4, B,C, 1 ABC umaar:

a) COOJIBETHO €JHAKBHU arjid i 0) COOJBETHO C
4B _BC _AC _3
AB  BC AC 5 c

3adenemka. OBaa KOHCTpyKLHja € U3BEICHA 32
caydaj k <1. IlocramkaTa ocranyBa ucra M Kora

k >1, camMo IITO Toraiml Tpeba a T MPOOIKIME
crpanuTe 4B M AC Ha[IaficHUuOT TPUAroiaHuK ABC .

IponopuuoOHaJIHN CTpaHu:

2) Ejen npaBoaroneH TpHATONHAK WMa €eH OCTap
aron 27°,a pyr mpaBoarojieH TPUAroJHUK UMa
efeH ocrap aron 63°. Jlanu ce CIMYHE THE

TpuarojHuIm? 30mmTo?

. Karerute Ha efieH TpaBoaroJeH TPHArONHKUK Ce MPOMOPIUOHATHY CO KATETUTE HA PYT IPABOATOJIeH
TpUaronHuk. [{amy ce cnuyHy THE TPUArOMHULK? 30LITO?

. dopmynupaj ri pu3HALKMTE 32 CAMYHOCT Ha [IBA TIPABOATOTHY TPHATOTHUILIA.

‘ JIBa paMHOKpaK¥ TPHArOJHNKA MMAaaT MPU BPBOT: a) AHAKBH OCTPH ariiu, 0) eHaKBH MPaBU arJu,
B) €/THAKBY TaIM aruiy. [ajm Tre TPHaroIHUIN ce cnyHu? 301T0?

. OcHoBaTa 11 KpaKoT Ha efieH paMHOKPaK TPUATOIHHUK Ce TIPONOPIMOHAIHI CO OCHOBATA M KPAKOT Ha IPYT

PAMHOKPAK TPUATONHHUK. [lani THe TPUATOIHUIM ce CIMIHA ? 301ITO?

dopmynunpaj ru mpu3HALUTE 32 CIMTYHOCT HA /IBA PAMHOKPAKH TPHATOHUKA.

LipTex 25




. I/ICHI/ITaj laJIy €€ CJIMYHU [IBa TPUAr'OJIHUKA CO CTpAHU:

a) C 6) N
a)8cm, 9cm, 15cm u 4dm, 45c¢cm, 7,5dm, D E
6) 1dm, 15cm, 7cm ¥ 5cm, 3,5¢m, 7,5c¢m, c
B) 6cm, 9cm, 12cm u 2cm, 3cm, Scm. M E N
A D B A M B

Crpanute Ha efieH TPHATONHUK ce AoTH: 13¢cm,10cm 1 12cm
a HajrolieMaTa CTpaHa Ha HEMY CIIMYEH TPHATrOHUK € J0Nra LipTex 26
19,5¢cm . Ofpenn ru JOKMHUTE HA APYTUTE JBE CTPAHM HA

BTOPHOT TPUATOJHUK. ©

.KonKy mapa CIMYHY TPHATOJHUIIN MMa Ha: a) IpT. 26 a, Kajie mrto MN || AB ,6)

uprt. 26 6,Kage wro ED || AB ? 3anummn.

0 TpuaronHukor ABC Ha upT. 27 € NoBiIeYeHa OTceuka A, Taka LITO " B

K CAD = XABC . Koy TpraroiHuIy Ha TOj [PTEXK Ce CIIYHU? Lprex 27
.Ha 1pT. 28 HaUpTaH € TpuaronHuk ABC unosnedenu ce npasu KL || AC 1

MN || AB . Onpeny KO TPHArOJTHULM HA TOJ LPTEXK Ce CIANYHHU. C
.—IeKa TpuaronHukoT ABC umacrpanu3cm,4cmu S cm u A4, B,C, ~ AABC " />|<

N

co koecurmenT Ha cmuuHoct 3. [IpecmeTaj ru nepumetpute L U L, HajBaTa

. S
TPUArONHKUKA ¥ IPECMeTaj ro KommuHuKoT L : L, . lITo 3a6enexyam? / \
A K B

LipTex 28
I.8. OTHOC HA IIEPUMETPUTE
HA IBA CJIMYHU TPUATO/IHUKA

KakBa Bpcka mocrou Mmefy nmepuMeTpuTe Ha ABa CKJIAaJAHMU TpHUATOJNHUKA?
ITepumeTpuTe Ha ABa CKIIQJIHA TPUATOJIHHUKA ce eqHaKBU. 30mTO? TOj hakT Moxkeme
1a TO JoOMeMe 1 Kako CIielfjajieH cilydaj Off BpcKaTa Mef'y IEpUMETPUTE Ha [IBA CIMYHA

-)TpnaronHHKa. Taa Bpcka HY ja 1aBa ciefiHaTA:

Teopema 1. [lepunmeitipuitie Ha 08a cAUHHU TUPUAZOAHUKA Ce OOHECYB8AAlll KAKO HUBHUILLE
CO008eliHU CUIPAHLU.
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Hloka3. Hexa tpuaronsuuure ABC U A4,B,C, €O CTpaHu a,b,c ¥ a,,b,,c, ce cmuynu. Tpeda

a JOKaxKeMe: ﬁ:ﬁ:ﬁ:ﬁ:k.
L a b ¢ a b e
On A4,B,C, AABC cnepyBajeka —L=—L="1 _f OFHOCHO a, =k-a, by=k-b, c,=k-c.
a b ¢

Axo ru coﬁepeMe COOJIBETHUTE CTPaHU Ha OBUE pPAaBCHCTBA, IIO6I/IBaMCI

+b +
a1+b1+q:k(a+b+c),u:k, OJTHOCHO
a+b+c 4 b c
(6I/IJICjKI/I a+b+c =L, atb+tc=L, k=—, k:?’ k= >
a C
L_a_b_a_y (1)
L a b c

Bo crnenmjanen ciyuaj, Kora iBaTa TpHAroJHAKA Ce CKIIAIHMU, Off Toa mTo k =1 u of (1)
cienyBa ieka L, =L .




3agava. Hajmanure ctpany Ha [[Ba CIIMYHA TPHATOJHUKA C€ IONTH: 9cm M 6cm, a 30MPOT
Ha HUBHHUTE TEpUMETpu € 75cm. [la ce ofipefiaT nepuMeTpuTe Ha THE TPUATONHUIIH.

Pemenne. AXo co L W [, T O3HauNMe NEPUMETPUTE HA TPUATOJHHUIUTE, TOTALI BO

9 .
COI'TaCHOCT CO T'OpHAaBa TEOpEMa UMaMe: L_ = g A BpP3 OCHOBA Ha CBOJCTBATa HA MPONIOPIUUTE,
1

L+L 9+6 75 15 :
ol —=-— pobuBame: ——=—— ,T.6. —=—. OTTyRA! [ Zﬂzm(cm)’
L1 6 Ll 6 Ll 6 15

aL=75-L =75-30=45(cm).

AHanorsa TeopeMa Ha TeopeMa 1 BaXu 3a COOJIBETHUTE BUCHHM, TE€XKWUIIHUTE TUHAN W
oucektpucu. OBJie o7 (TOMKMHA Ha) OMCEKTpHUca Ke ja mojipa30onpame JIOMKIHATA HA JIETOT
') off OMceKTpucaTa LITO JEKN BO BHATPEUIHOCTA HA TPHUATONHUKOT.

Teopema 2. Coooseitinuitie a) sucunu, 0) weruwiHu AUHUY, 8) OUCEKIpUcl, Ha 084
cauyHu wpuazoanuxa ABC u A B,C,, ce UpOUOPYUOHAAHU HA COOOBeIHUILe CIIPaHIL.

Hoka3. a) [la ru pasrnegame Bucunure Cp 1 C,D; CIylITEeHH Of TEMHUBbaTa ¢ U C,

(upt. 29). Toram A ACD ~ AA4,C,D, , OupiejKu 1 1BaTa ce MPaBOATOJHN U UMAAT €JHAKOB aroJ

£CAD = XC,A D, ,0upnejku A ABC ~ A A, B,C, . On oBfie fobuBame ieka

@:CID1 =E:A1C1 .
0) la tu pasriefgaMe TEXHUIIHATE JMHAN CD W C,D, TIOBIEYEHH O TeMumara ¢ u C,
coonseTHO (TIpT. 30).

1AB —_—
A o Pt 4B AC
HeKaﬁzﬁzk.Ho,ToramH a2 =Lt="l
AC 4B AD 1 -» 4B AC
o]
C C
C, C,
T b BA D, B, A — 5 t—% A ' 0" 8
LipTex 29

Liptex 30

OcBeH T0a, £CAD = £C,4,D,, 1a Off BTOPHOT IPU3HAK 3a CANYHOCT AOOMBaMe JeKa

AACD ~ AA4,C,D, . OTTyKa, 1aK, cregyBa fexKa GD _ 4G

AC




B) [la ru pa3riefame Gucek-

©
tpucute CD u C,D, nNOBlIeYEHN C,
o Temumata C u C, COOIBETHO
(mpr.31).
A D B A D, B,

Toram kopucrejku neka
X£ACB = £AC,B, nobusame Liprex 31

1 1
KACD = £ACB = LAC,B, = £AC,D.

OcBeH Toa £CAD=4C,AD,, a Of NPBUOT NPU3HAK 3a CIMYHOCT JoOHMBaMe

A ACD ~A A,C,D,. OrTyKa ciiefiyBa ieka CD: C,D, = AC: AC, -
| 3a[1aun

. CTpanuTe He eleH TPUAroNHUK ce MOJATU: 3 ¢cm,5 cm U 6 cm. Ofpeay T NOMKUHUTE HA

CTpPaHMUTE HA HEMY CIMYEH TPUATOJIHUK, YH] MepuMeTap € 3,5 dm.

A Ilepumerpure Ha [[Ba CIMYHM PAMHOKpAKU TPUAroJHUKA M3HecyBaaT: 4,8 dm u 3,6 dm.
[TpBroT Off HUB NMa OcHOBA foara 12 cm . Ofpeny ru JOIKUHATE HA CTPAHATE HA APYTUOT
TPHArOJIHKK.

@) JIBe coofBETHN CTPAHU Ha /IBA CTIMYHM TPHATOJNHMKA Ce IONTH 5 cm M 2 cm, @ pasnuKaTa
Ha HABHUTE NIEPUMETPH € €IHaKBa Ha 15 cm . Ofpeny r'n nepuMETpUTE Ha THE TPUATOTHULIN.

@) Crpanure Ha efleH TPHATONHKK Ce OJHECYBAaT KaKo OpOeBHTE 2:3:4, a NEpUMETapoT Ha
HEMY CIMYEH TPHAroJHUK M3HecyBa 27,9 cm. Ofpeny r'm JOKUHATE HA CTPAHUTE HA
NPYTHOT TPHATOJHHUK.

(5) Crpauure Ha eJleH TPHATOMHKK ce oMK 9 cm, 15 em u 18 cm. O/ I JOMKUHATE HA

CTPAaHHUTE Ha Py TPUATOJHUK, IITO € CIMYEH Ha AJIEHUOT, aKO HETOBHOT IIEpUMETAp €

2
€/IHAKOB Ha == O]l IEPUMETAPOT HA A/ICHNOT TPHArOIHUK.

‘ Hexka 4BC wm A B,C, ce iBa CIVMYHM TPUArOJHWKA NPHU LITO HUBHUTE NEPUMETPHU CE
OfiHecyBaaT Kako 2:3. Konkas € OIHOCOT Ha 30UPOT Off JOJKMHUTE HA TEXUIIHUTE JTMHUN
3a JIBaTa TPUAroJHuKa?

. Hexa ABC m A B,C, ce iBa IpaBOArOJIHY CIMYHY TPUArOJIHNUKA. [IOKaxXKM ieKa pajuyCcuTe

Ha ONMIIAHATE KPYXXKHUIM CE OFHECYBAaT KaKO COOABETHUTE CTpaHH. [lanm oBa TBpreme
BaXK! M BO CIy4aj KOra TPUATrOJHUIUTE HE CE MPABOArOTHN?

A Kopucrejku gexa ah, = bh, = ch, = 2P , JOKaX# ieKa TPUATOIHUKOT CO CTPAHU h,, /4, 1 hhy
h

c

€ CIIMYCH CO TPUATOJHUKOT CO CTpAaHU a,bn c.
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1.9. OJHOC HA TVNIOIITUHUTE
HA IBA CJIMYHA TPUATOJTHUKA

Bo OpeTXOqHATa HaCTaBHA CTMHNIA BUTOBME ICKA OTHOCOT HA IICPUMETPUTE Ha IBa CJINYHI
TpuarojaHuka € uCT CoO OHOCOT Ha COOJIBETHUTE CTPAaHU. BCYIIIHOCT, OBa BaXX" 3a JOJI2KMHCKH
CJIEMCHTU BO TPUAroJIHUKOT. I/IMGHO, TakKBHU C€, Ha NMMPUMCEP, BUCUHUTE, TCKUIIHUTE JTMHUM,
6I/ICGKTpI/ICI/ITe, KaKO U pajuyCuTE Ha BIUIIAHATA 1 ONAIIAHATA KPY2KHHUIIA. CJ'IGIIHaTa TEOpEMa
IMTOKaXXyBa JICKa 3a OTHOCOT Ha IIJIOMTHUHUTE Ha IBa CJINYHU TPUATOJTHAKA BaKU IPYTO IIPpaBUIIO.
Toaen TIPUPOHO ia CE OUCKYBaA 6I/IIIej Ki CAUHNIATa MEPKa 3a INTOMTHHA HE € UCTa CO CTMHUATIATa
MCpKa 3a TOJKHAHA.

' Teopema 1. Oonocoiti Ha daowiliuHuille HA 084 CAUYHU THPUAZOAHUKA € eOHAKO8 Ha
8a0pattioil Ha OOHOCOT HA COO08eiHUIe CIUPAaHL, 0OHOCHO Ha K8AOPAIUOUL HA KOehuUUeHILoi
HA CAUYHOCTU.

c HMoxka3. Heka A4,B,C, ~ AABC (upT.
Cy 32). Heka C,D, m CD ce cooBETHUTE

BUCHHHU CHYIITCHH Off TeMumwata C, u C

cooaBeTHo. Co P, fa ja O3HaumMMe

. : IIJIOIITHHATA HA TPUArOMHUKOT A4, B,C,, a

A D B A D B/ co P ja ja o3HaumMme MIOMITHHATA Ha
Flprexse TPHATOJHUKOT ABC .
Toram R:%-AIB1 CD mn Pzé-A_-C_. Cnopep Toa:
1 _—
ﬁ_E'AlBl'Cl 1_ B, C]Dl_
P aB-cp cb

Ho Bo cnuunn TpUAroJTHUIN OOHOCOT Ha COOABCTHUTEC BUCUHU € €THAKOB Ha OJJHOCOT Ha

[ [ 2
COOJIBETHUTE CTPaHH, T.C. ﬂ: 45, =k . 3aroa, A_ AI_BI AB _ A]_B‘ =k, co Toa

CD AB P AB AB | 4B

TEeOopEMarTa € TOKaxXaHa.

3apgaua. EfHo BemTayko e3epo nMa ¢opma Ha TpuaroiHuk. [InomrrHara Ha €3epoTo Ha
reorpacdcka kKapTa Bo pazmep 1:100.000 u3HecyBa 2,5 cm’. KojikaBa € miomTHHAaTa Ha
€3epoTo?

Pemenne. AKO cO P ja 03HauUMMe IUIOIITHHATA HA €3€POTO, TOTALI COPE] MPETXOHATA

2,5cm’ _( 1
TeopeMa BaXH — 100.000

2
j , P=2,5cm?”-100.000° ,

P=2,5-(100.000 cm) =2,5-(1 km) =2,5 km®.

3a0enemka. AKo e3epoTo HeMa (hopMa Ha TPUATOJHUK, KBAJPAT WIH CIUYHO, TOTAII
HEroBara IUIOIITHHA MOXEME Jla ja U3MEpPUME Ha CIeJHUOT HauuH. ['eorpagckara kapra co
€3epoTo ja MOKpHBaMe CO IPOSHPHA MIITIMETAPCKa XapTHja (XpaTHja nojieieHa Ha KBaJipaTinba
co IUMeH3nja Imm x Imm ). BponmMe KoKy Mainm KBajipaTumba co CTpaHa | mm ce ,oj Bojia"




¥ Ha TO] HaYMH NPUONMXKHO ja HaofaMe IUIOIITHHATA Ha €3epOoTO Ha reorpagckara Kapra.
3a Haofamwe Ha IUIOLITHHATA HAa €3epOTO IOCTalyBaMe Kako BO NPETXOfHATa 3afava. Taka u
CaMHTE MOXKETE I1a ja ONpefeNuTe IIOMTHHATA HAa HEKOU Off HAIMTE e3epa.

@ IMnomTnHEuTE HA (B TPHATOJTHIKA Ce OHECYBAaT KAaKo 9:25. AKO HajMajaTa CTpaHa Ha
NOMAJIMOT TPUATOJTHHUK € JI0JIra 4 cm, Hajjiv ja HajMajaTa CTpaHa Ha IOTOJIEMUOT TPHATOJTHUK.

. Heka nepumeTpuTe Ha iBa CIMYHM TPHATOJIHUKA Ce OffHecyBaat Kako 7 : 3. [Ipecmeraj Kako
ce OfIHeCYBaaT COOJBETHUTE MIIOLITUHM.

o P
A Kopucrejku ja hopmynara » = ~ 33 OTperienyBame Ha PafMyC Ha BIMIIAHA KPYXHAIA BO

TPHATOJTHHUK, TOKAX! JIeKa pajiiyCUTe Ha BIUIIAHATE KPY>KHUIY HA /IBA CIMYHI TPHATOJTHAKA
ce OffHeCcyBaaT Kako M COOAIBETHATE CTPaHH Ha THe /{Ba Tpuaromnuka. [IpuToa, Moxkens fia ja
kopucrui Teopema 1 op |. 8. m reopema 1 ox I. 9.

A, Tlo3nato e fexa 3a paguycoT Ha ONMMMIAHATA KPYXHHUIA R OKOJNY TPHATONHHUK BaXH

ab

C
copmynara R =7 p > Kape a, bW cce CTPAHWTE, a P INIOWITHHATA HA TPHArONHHKOT.

Kopucrejku ja oBaa opmyiia, MOKaxy fieka pajiycuTe Ha ONUIIAHUTE KPYKHUIK Ha J1Ba
CIIMYHY TPUATOJTHUKA CE OJTHECYBAaaT Kako M COOJIBETHUTE CTPAHMU HA THE J[BAa TPUATOTHUKA.
[Tpuroa, Moxe fAa ja kopuctuil Teopema 1 off I. 8. u reopema 1 op . 9.

A Kopucrejku ja XepornoBara ¢opmyrna P = \/s(s —a)(s—b)(s—c) obumm ce fa HajAell HOB
MoKa3 Ha TeopeMa | 3a IIOMITHHATE HA CIAMYHA TPUATONHHIIN.

I. 10. IPUMEHA HA C/IMYHOCTA HA TPUATOJ/IHULIN

CBojcTBaTa Ha CTMYHATE TPUATOJHHUIM HA0TaaT MHOTY IIMPOKA M pa3HOBUJIHA IPHIMEHA, HE
caMo BO 3aJJaulTe 3a PECMETYBAKE, 3aaUUTe 32 JOKAXYBambe, KOHCTPYKTUBHUTE 3aauH,
TYKY U BO IpakTukara. Ha HeKoJKy npumepu Ke ja oKaxeMe Hej3uHaTa MpUMeHa.

Banaqa 1 I[a CC OfIp€in BUCMHATA HAa €THO APBO CHOPEN MOJKHWHATA HAa HErOBaTa CEHKa

(upT. 33).
Pemenne. [IpBoTo, ynja BUcuHA AS

/\/_ cakaMe Jla ja OfpeliuMe, BO €JIcH MOMEHT
\

Heka (pia ceHka joira AB=6,3m . 3ema-

%\\ Me JIeTBa JIoNra 2m ¥ ja IOCTaByBaMe fia
\ \\ \ CTOM HOPMAJTHO KOH 3€MjHHATa MOBPIIMHA.
\\ JletBaTta 4,S,,ucTo Taka, gpia ceHka, Koja

\\ AL__/_,_\B1 BO MCTHOT MOMCHT HCKa M3HCCYyBa, Ha
_ M TpHMEp AB =1,4m.

\

LipTex 33
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LHEMdL

d
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ITpaBute SB ¥ S,B, Ha UPTEXK 33 HU TM IPETCTaBYBaaT COHUEBUTE 3PALM IITO IIOMUHYBAAT HU3
BPBHHUTE TOYKK S ¥ S, Ha PBOTO M JIETBATAa.
bupejku conueBuTe 3pany ce MapanelHd X BO UCT MOMEHT THE MaraaT MOJ UCT aroll KOH

3eMjiHAaTAa MOBPIIMHA, 3aT0A IPABOATOJHUTE TPUATOIHUIN ABS U A, B,S, K€ IMaaT COOIBETHO

. . AS  AB
CIHAKBM arju. CHOpGI[ TOQa, TUC CC CJIIMYHHU, TIa K€ BaXKU IPOIopuxjaTa —— :E , Ol Kaje

R 1~1 11

noOuBaMe: ATS _63 , OIHOCHO AS =2-—>=9 . 3HauH, JPBOTO €& BUCOKO 9m .

1,4 1,4

3agaua 2. /la ce 00pedu paciiojaHueitio medy iioukuiie A u B, 00 Kou iloukaiia B e
HeOoClaiiHa, Ha UpuMmep, illad HeKa ce HA0Z2a Ha HeKoe ociliposye (upitiexc 34).

Pemenne. [IpBo, off Toukata 4 Ke ja Tpacupame u Ke
ja U3MepyUMe JIOJDKMHATA Ha €[jHa NIPOM3BOJHA OTCEYKa
AC, 2 IOTOA CO NMOMOII Ha MOJICKM arioMep Ke ru

U3MEpHUME ariuTe o U 7. Ha npumep, Heka npu Toa S
HajeMe ieka AC =150m,a =73° u y =48°. Kora e Toa x
rOTOBO, Ha JIUCT XapTHja I'o pTaMe TPHArOJIHUKOT 4, B,C, ; ﬁ AN n
BO pa3Mep 1:1000, KOj € CIIMYEH CO TPHATONHUKOT 4BC c A ]
; AB  AC Liptex 34
BO [IpUpoOiaTa, na Ke utMaMe: —— = ——==1000, OTHOCHO
AlBl AICI

AB = IOOO-H. Crnopep; Toa, ako off IPTEXKOT ja U3MEpUMe OJKMHATA Ha OTCeUKaTa A4 B, U
HEJ3MHUOT MEPEH OpOj 'O MOMHOXUME CO KOe(DUIMEHTOT Ha CIMYHOCTA - 1000 , K€ ro fodueme
6apaHoTO pacTojarue AB.

AKO 4B, =13cm, TOTall AB=1000-13=13000cm =130m . 3HaUH, PacTOjaHAETO Mery
TOYKUTE 4 B B € 130m.

3anaua 3. /la ce 0okasxce Oexa iipeceKoill HA OUjazoHaAAUIlle HA WPAie30ill 2u 0eall UCTUille
HA 0eA08U WO ce UPOHOPYUOHANHI HA OCHOBUIle HA TP aiie30il.

Hoxka3. Heka e najien Tpane3 ABCD , 4uu JiijarOHANH CE cevat BO
toukata O (upt. 35). [la ru pasriename TpuaromHuuuTe ABO U
CDO . bupiejkn £1= 42 n £3= x4 (30mT0?), 3aT0a THE CE CITMYHIL.

CoopiBETHUTE CTPAaHM HA TPUATOJHULUTE ABO U CDO , OHOCHO
CTpaHUTE IITO JIEKAT HACIPOTU €AHAKBUTE arjid BO HUB CE:
AB n CD, BO u OD, A0 n OC. __
Cnopep Toa, o1 AABO ~ACDO cnefyBa neKaizg— 40

LipTex 35 cD oD oC’
mTo Tpebda fa ce T0Kaxe.

t

— — 5 C
3anava 4. /[a ce konciupyupa ipuazoanuxk ABC,axoce F———" e
0a0eHU e UHAA AUHWJA ¢, U azauilie a U f3.

CJIMYCH CO CeKOj TpUaroJIHUK CO NAACHUTE arin o " ﬁ .

3aToa enucXOfHO € TIPBO JIa KOHCTPyHpame HeKOj CmYeH
TPUATONHUK A B,C Ha 0apaHHOT CO IPOM3BOJIHA OCHOBA
A/B, ¥ afieHnTe aray Ha Hea (1pr. 36). LipTex 36




ITpBo ja KOHCTpympame TeXXWIIHATA ITWHWja CD, Ha TO] TpHaromHuk. ['memame, Taa He €
CKJIaJ{Ha CO laJieHaTa TeXuIIHa muHuja 7, . Ho, ako Ha mosynpasaTa CD, ,ja HaHeceMe OTceuKarTa
CD =t ¥ HH3TOYKAaTa D NOBIEUYEMe IIpaBa AB IMapajeiHa co 4B, Ke ro fooueme GapaHuoT
TPUATOJHUK ABC .

KoncrpykuujaTa npousnerysa oj HallpaBeHaTa aHaaKu3a Ha 3ajavaTa.

Jloka3. TpuaronHukor 4BC TH COIP>KU CUTE NIAJICHN €IEMEHTH 0 TOJIEMHUHA U MOJI0XK0a,
Ta CIIOpeJ Toa TOj € pelleHre Ha 3aayara.

Juckycnja. 3aauaTa IMa caMo €IHO PEIEeHNE ako o + B <180°.

[Tpu pemraBambeTO Ha OBaa 3ajjaya ce MOCIyKUBME CO IOMOIIHUOT TPUATONHUK A4, B,C , KOj
e ciuyeH co 0apaHMOT TPHArolHMK ABC. 3aToa 0BOj METOJ NpH pellaBame Ha
KOHCTPYKTHBHHTE 3a[Jaudl Ce BUKA METOJ| HAa CJAMYHH (PUTYpH.

LSV

@ Onpepy ro pacrojaHueTo Mefy TOUKHTE 4 U B IITO Ce HAOFAaT Ha CIPOTHBHUTE OPETOBH
Ha efiHa peka (upr. 37), ako € BD|| AE, BC =10m, CD =14m, DE =42m.

A @)Kparkuor Kpak Ha efHa pamna e AT Im, a AOTHOT
o Kpak 6m. Konaky BHcOKO Ke ce U3AMrHE KpajoT Ha

/) s OJNITHOT KPaK, aKO KPajoT Ha KPaTKUOT KpaK Ce CIyLITH
A AN 32 0,5 m?
AN A. Ha reorpadckara Kapra pacrojanmjara Mefy Tpu
N TOYKH c€: 9cm, 10cm ¥ 12cm. Hajromemoro op tue

N

C D E
LpTtex 37

pacrojannja Bo npupopara e 30km . Ofpenn ru gpyrure

JIBE PacTojaHmja BO MPUPOaTa i pa3MepoT Ha KapTaTa.

.Bo Tpamne3oT ABCD(AB [ CQL, O e mpecek Ha nnj@HanHTe. Onpenu v OJKUHATE HA
orceykure BO u OD , ako AO=5cm,OC =4cm, U1 BD=13,5cm .

‘ OcHoBuTe Ha Tpane3oT ce Aoark 13cm u 24cm. Ofpenn ja BUCMHATA HA TPame3oT, ako
NPOOJKEHN]aTa Ha KpalUTe ce cevaT Ha pacTojaHue 9em Off TOpHATa OCHOBA.

. Jlokaxky fieKa TpUTE CPEHM JIMHUM Ha €[IcH TPHAroMHuK 00pa3yBaaT TPUArOIHUK CINYEH
CO JJa[IEHHOT.
Hoxaxu: AKO iBe TETHBU Ha KPYXKHHUIATa CE ce€4aT, TOraul MPOU3BOAOT Off NOJKMHUTE Ha
JIEJIOBUTE Ha €[JHaTa TETUBA € €JHAKOB CO MPO3MBOOT Of TOJKUHNATE Ha IEIOBUTE Ha ApyraTta
TETUBA.

‘ Hamen e paMHOKpak TpuaroaHuk ABC CO OCHOBA a=4cm W COOJBETHA BUCHHA /h =5cm .

KoHncTpynpaj cnimyeH TpuaroinHuk 4,B,C, cO COOfBETHA BUCHHA /, = 7cm .
. KoHcTpynpaj paMHOCTpaH TPHArolHUK CO IPAMEHA Ha CIMYHOCTA, aKO € JJafieHa HeropaTa

BHCHHA.
.Ha C€ KOHCTpyHpa TPHATOJHUK CIUYEH CO NaicH TpUArodHWK ABC , aKO € [lajicHa e[lHa

HEroBa: a) BUCHHA, 0) TEXWIIHA JIWHW]A.
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AHI/B TOYKaTa S MITO JIEXHN HAJIBOP Off KPYXKHUIATA k MAHYBAaT IIPaBU a U b, KOM ja cevar
KPYXHHUIATA k COONBETO BO TOUKUTE A,Bu C,D . [Jokaxu feKa BaXXu pPaBEHCTBOTO
S4-SB=S8C-SD .

2 Bo NPaBOArOJHUOT Tpuaroduuk ABC (ACC = 90°) nosneyena e pucuiata CD Off TEMETO
Ha NPaBUOT aroj KOH XunoreHy3arta. Koiaky M Ko mapoBH CIMYHU TPUATOJTHULM CE

0o0pa3yBaHH Ha L[PTEXOT?

- I.11. CIMYHOCT BO ITPABOATOJIEH TPUATOJIHUK
(EBKIIMIOBU TEOPEMMN)

Heka ABC e mpaBoarojieH TPHaroJHHUK CO MpaB aroj Bo TeMeTo C CO KaTeTH
AC =b,BC =a u xunorenysa AB=c (upr. 38).

lla ja noBieyeMe BUCHHATA CD=h Ha TPUATOJHUKOT
OJT TEMETO Ha MPABUOT aros KoH xunoreHy3ara. [Ipu toa
oTceuknTe AD = b, w BD = a, npeTcraByBaaT NPOCKIUK
Ha KaTeTuTe b U a Bp3 XunoreHysara ¢. Bucunata CD
ro pasjenyBa JafeHUOT IPaBOaroyieH Tpuaroiuuk ABC
Ha JIpyT" IBa IpaBoaronuy tpuaronanka ACD u BCD,
Ofl KOM CEKOj € CITMYEH CO IJICHNOT T.€.

A ACD ~ A ABC (aroiioT ¢ MM ¢ 3ae[IHIYKH), Liprex 38
ABCD ~ ABAC (aronioT B uM e 3ae[HIYKH).
Oj HEBHATA CIMYHOCT CIefyBaat nponopuunte: << =< y b._b , OTHOCHO PaBEHCTBATA:
b’=b -c u a2=acqc. ¢ b (1)

Cnopen TOa BaXM CICAHATa TCOpEMaA.

l Teopema 1. Cexoja kaitieitia 60 iipagoazoaHUO IUPUAZOAHUK € 2eOMEMPUCKA CPEOUHA MeZYy
HeJ3UHATA UPOeKYUja 6P3 XUIOUIeHY3aila U Camaitia XuiloileHy3d.

OnAACD ~AABC uABCD ~ABAC cnenyBanekau A ACD ~ ACBD .

Hagucruna, XCAD = XDCB - Xako ariy co 3aeMHO HOpManHu Kpauy (1pT. 38).
Opn camyHocTa Ha Tpuaroanuuute ACD u CBD
DD
clefyBa jieka: D ET.C. CD = AD- DB OTHOCHO
h’=a,-b,. ()
Cnopeq Toa, BaXu ceHaBa:

LpTex 39



Teopema 2. Bucunaitia h 60 Upagoazoanuoi puazosHuK, Wilo e i06.ae4eHa KOH
XUOUleRYy3ailia, e 2e0MelpucKa cpeoura medy ipoexyuuite a, u b, 00 Kaiueiiuitie 6p3
Xuiloiery3aiua.

Opn Hea cenmyBa ciefHaBa BaXHa:

Iocnemquna. Hopmanauwia, wido e uosaevena 00 Koja 6uno Wo4Kka Ha KPy’CHUYAua KOH
/ €0eH Hej3UH Oujameiuap, e 2e0MepucKa Cpeouna mety ouicedKuile Ha Kou waa 2o pasoeaysa
oujameiiapoiu.

Moxka3s. Heka e mageHa kpyxXHuua
k,Cek,AB - nujametap u CD 1 AB
(pt. 39). Ako Toukara C ja coefHUME
CO KpajHUTE TOUKH Ha AMjaMeTapoT 4R,
Ke ro jooueme TpuaroaHukor ABC BO KOj
£C =90° (3ommT0?).

Bo T0j Tpuaronnuk HopmManata CD e
BHUCHHA, TOBIEYEHA KOH XUIIOTEHY3aTa
AB , ma cnopepi Teopemarta Ke Owupe

LipTex 40 C_D2 :Eﬁ

3apava. [Ia ce KOHCTpyHpa OTCEeUKa CO OIKMHA X KOja € TeOMETPHCKa CPEInHA Ha JIBE
OTCEUKH CO JOJKUHH a 1 b.
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Ha nmonynpaBata 4AM co moueTok Bo A ja HaHecyBame oTceukata AD =a, a moToa co
TIOYETOK BO D ja HaHecyBaMe W oTceuykata DB =p (upT. 40). KoHcTpynmpame monykpyKHATIA
co iujameTap a+b HaJ AB ,a Off TOUKaTa D M3IUTHyBaMe HOpMala Ha oTcedkata AB . Heka

C e mpeceyHaTa TOYKa Ha NOJNYKPYXKHUIATA co HopManaTa. Toram, oTceukata CD Ke ja uma
OapaHaTta JOJKMHA x =+/ab , Bp3 OCHOBA Ha FOpHATa MOCIENUIA.

| A/l

[Tpu pemraBambeTo Ha ClETHUBE 3a/a4ll, EIEMEHTUTE Ha MPABOArOIHUOT TPUATOJHUK Ke TH
O3HaUyBaMe: CO a U b KaTeTHUTE, CO ¢ - XUIOTEHY3aTa, CO /4 -BUCHHATA KOH XUIOTEHY3aTa,
aCco a, N b, - IPOEKIMUTE HA KATETUTE ¢ M b BP3 XUNOTEHY3AaTa C .

. HaneHo €: a=5cm u c¢=13cm. [la ce ogpenat: b,a,,b, u h.
. Haneno e: b=6ecm u b, =3,6cm. [la ce ogpenar: a,c,a, u h.
. HaneHo €: b, =6cm U h=9cm. [la ce ofpenart: a,b,c 4 a,.




. Haneno e: a, =6cmu b, =18cm . [la ce ofpenar a,b,c u h.

(5) Onpeyu ™M OTKMHNTE Ha CTPAHATE HA MPABOATONEH TPHATONHKK, aKO
¢=10,25cm 1 a, =4cm.

6> Enua oy kateTuTe Ha PABOATONEH TPHATONHKK € I0JTA 3 cm , @ HEj3HHATA IPOEKIIHja BP3

XUMOTEHy3aTa € foara 1,8 cm. Ofpeny ro nepuMeTapoT Ha TO] TPHATOTHUK.
ab a’ B b*
,6) Z="_,

a b

c

y'\ JlokaxkeTe jieKa, 3a CEKOj IPaBOAroJieH TPUATrOJTHUK BaXW: a) 71=—
8> [Ta ce koHCTpyHpa MPaBOATONEH TPUATONHIK, AKO CE IAJIEHH a, 1 g :
©) Koucrpynpaj reoMeTprcKa CpeuHa Ha ABE OTCEUKH CO JOIIKHHK
a) 4cm 7 6cm,0) Scm 1 7 cm.
@0.Hanpraj npon3BoseH NpaBoaroJHUK, a IOTOA KOHCTPYHpPaj KBajpaT Koj Ke MMa hcTa
IUTOIITHHA KAKO MPaBOArONHUKOT.
‘KOHCTpYI/Ipaj OTCEUKa €O JOKUHA x, AKO €: a) x=~/2ab, 0) * :\/%77 ,B) x=4Ja(b+c),
T) x=+a’ —b* KXajie a,b u ¢ ce AaicHu JOJCKUHA U a > b .
BB Tpecveraj ja xumoTeny3aTa Ha IpaBOAroIeH TPHATONTHAK aKO HETOBATE KATETH Ce:
a) a=5cm,b=12cm 4 0) g=3cm,b=4cm.

LL12.TIMTATOPOBA TEOPEMA

Enna on HajBakHMTE M HajIpUMEHYBaHM TeOpeMH BO reomerpujara e [lutoroposara
TeopeMa’.

' IlutaropoBa teopema: [liowitiunaitia Ha K6AOPAOWl HAO XULOUIEHY3Ailla KAj ceKoj]

PAB0AZONEH TUPUAZOAHUK € eOHAK8A HA 30upoili 00 UAOWIUHUIe HA K8adpaitiuilie HAO
Kateuiie.

C Jloka3. Cnopen EBkimpoBara Teopema 1 (Ipr.
38) 3Haeme fieka
b*=b-cua =a, c. 1)
Axo 1 cobepemMe COOfIBETHUTE JIEBH 1
JIECHM CTpaHM Ha paBeHcTBOTO (1) mobuBame
a+b>=a, -c+b, -c=(ac +bc)c.
g Ho Oupejkn a, +b, = ¢, 3aT0a BaxXu
@+ b= (2)
CO ILTO TeopeMara € oKaxaHa.

Cl

['eomeTpuckara MHTEpIpeTaNyja Ha OBO] A0Ka3
€ clefiHaTa.

1 B,

* TTuraropa - roJieM CTapOrpYKd MaTeMaTuvap u
LipTtex 41

¢unozod, koj xxuBeern Bo VI Bek nip.H.e.




AKO CD e BHUCHHATA CHyIITeHAa Off TeMeTo C Ha MpaBuoT arod (uprt. 41), Toramnr oBaa
paBa ro pasfeayBa KBapaToT ABB, A, HaJl XUIIOTEHy3aTa AB Ha JiBa IPAaBOATOJHUKA:
ADD, A, m BDD,B, . Cnopep EBknugoBara TeopeMa nMame

PADDA =b,c= b’ = Picy 1 PBDDB ac'CZGZZPBCC_B_-

Co coOupame Ha OBHE PaBEHCTBA IO A0OMBaMeE TOKA30T.

Jeka TpuaromHUKOT co cTpand 3,4 M 5 € npaBoaroyieH 3Haelne yure crapure Erunkanu.
Ha Erunkanure um Oun mo3Hat u OfHOCOT Ha OpoeBuTe 3° +4° =5°. 3aT0a NpaBOAroJHUOT
TPUATOJIHKK €O CTpaHu 3,4 1 5 ce BMKa ernneTcK TpHaroJaHuK. TpuaroqHukoT, nak, o CTpaHn
5,12 u 13 Koj, HCTO TakKa, € MpaBoarojeH, Oun no3Har Ha crapure Muapujun. Toj Tpuaromsuk
rO BUKaMe yIITE ¥ HHIUCKH TPHATOJIHHK.

3a CBOJCTBOTO Ha ETMNETCKUOT M MHUCKUOT TPUATOJIHNK 3HAelNe YIITe CTapuTe UCTOYHH
Hapoqu okoany 20 Beka 1p.H.e. BepojaTho e aeka [Iutaropa, koj natysan Bo Erunet u Unuja,
T IpeHen Bo 'piyja MaTeMaTHUKUTE 3HaeHha Ha THE Hapofu off Toa Bpeme. Ce mpeTnocraByBa
fmeKa 10Ka3oT Ha Teopemara e fjajieH of [luraropa Bo Heroara mkoJa.

CBOjCTBOTO Ha €THNETCKUOT M MHIUCKUOT TPUATOJIHUK MOXEME Jla TO KOPUCTUME U 32
Tpacupame Ha MMpaB aroJj, Kako IITO Toa ro mpasene u crapure Erunkanu. [la 3ememe eIHO
jaxe moaro 12 dm u Ha HEro fja ro 0O3HaYUME CEKOj ICMMETap €O HEKOj OeJier, Ha IpuMep, co
Bp3aH KOHel! AKO Taka MOJIeJIEHOTO jaske To MPHUIBPCTAME HAa paMeH TepeH (MM Ha TIOJIOT) BO
TPETUOT M CEMUOT IOJENOK Off HETO, @ HETOBUTE KPAWIITA TH COEJUHUME, TOTall arojoT
nomery crpanute 3 dm u 4 dm e npas.

On paBeHCTBOTO (2) creyBa:
ad=c-bFun bP=c-d. (3)
Cnopen Toa: [1rowinuxaitia Ha K8aOpailloii HAO eOHAIA Kallleilla 80 CeKoj ipasoazoaeH

UpUAZOAHUK e eOHAKBA HA PA3AUKAIiA 00 UAOWIHUHUIIE HA K8AOPALOT HAO XUloieHy3aiia U
K6aopaitioill Hao Opy2ailia Kaitieiia.

AKO 3eMeMe TIpefIBH] /ieKa Off 1aJicHaTa MIOMITHHA Ha KBa[paToT, TOMXKMHHATA Ha HEroBaTa
CTpaHa € eJ[HaKBa Ha KBaJPaTHUOT KOPEH Of ILIONMTHHATA, TOTall Off paBeHcTBaTa (2) 1 (3)

noOuBame:
c=va’+b’, a=~c’-b’ 1 p=+c’-a’ - (4)
Co nomorr Ha hopmyuTe (4) JTeCHO MOXKE J1a ce OfJpe/In OKMHATA Ha KOja ¥ J1a € CTpaHa

Ha TIPaBOArOJHUOT TPUATOIHNUK, KOTa Ce JaJicHN TOJDKUHUTE Ha IPYTUTE JIBE HETOBU CTPAHM.
3a [IuTaropoBaTa Teopema Baxku M Hej3MHATA

' , Oo6parna Teopema: Axo K6adpaitioiti HAO Haj20nemailia CUIPAHA HA e0eH TUPUAZOAHUK e

eOHaK08 Ha 30upoiti 00 keadapiliuilie HA0 Opyzuille 08e CUUPAHU, Wo2awl Woj UPUAZOAHUK e
UpPAB0AZOJNEH.

Hoxkasz*: Heka 3a TPHAarOJTHUKOT ABC Baxn c %
PaBEHCTBOTO AB = AC +BC (upr. 42). Jla
KOHCTpYHpaMe TIPaBOarojieH TPUATrOJHUK
ABC, (<):C 90°)co kareTH AC,=AC # +

BC,=BC. 3

* 3a oHHe KOU caKaarT fia Tl IPOIINpaT CBOUTE 3HaeHa. LipTex 42 C, A,
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Bp3 OCHOBA Ha HI/ITaFOPOBaTa TeOpeMa 32 TPHATOMHHKOT AB,C, uMaMe:
AB —AC +BC =AC +BC =4B T.e. 4B =48 .

Cnopey; Toa, KOHCTPYMPAHUOT IIPABOAroJIEH TPUATONHUK 4 B,C, € CKIaJeH Ha JaJicHUOT
TPUAroMHUK ABC (BO COTTIACHOCT CO MPU3HAKOT 3a CKIagHOCT CCC ), a OTTyKa CIIe/[yBa ieKa
1 TPUATOJHUKOT ABC e mpasoaroneH. Co Toa Teopemara € JoKaxaHa.

1. Kopucrejku ce co upt. 43 fokaxu ja [IutaropoBara Teopema BO OMIIT ciyyaj!

® Pasrnepnaj ro npr. 44, HanpTaj, UCT TAKOB, U3PEKU TM O3HAUYEHUTE JICTIOBU O] IBaTa KBajipaTa
¥ O HUB NIp00aj /la COCTABHIII €[IeH HOB KBAJIpaT CO CTpaHa €fHaKBa Ha XUIOTEHy3aTa Ha
NPaBOArOJHUOT TPHATOJHUK.

LipTex 43 Liptex 44

(3 Kaj Mupmjuure Hajien e npr. 45. llto mokaxysa Toj nprex? [lamu T0j € BO BPCKa €O
ITuraroposara Teopema?

. anu MoXat MOMXKWHUTE HA CTPAHUTE Ha
MPaBOArOJHUOT TPUATONHUK J1a TH MMAat
CIIeIHATE MEPHU OPOEBH, M3Pa3eHN CO UCTH
MOJKWHCKY efuHn: a) 15 , 36, 39,

0) 7,12, 15, 8) 13, 20, 25, 1) 9, 12, 15?

() Onpenu ja xunotenysara (c) Ha mpa-
BOATONEH TPHATONHUK, aKO Ce MO3HATH
HETOBHTE KATETH:

45
a)a=5cm, b=12cm, 6) a=7 cm, b=9cm, e

B)a=8cm, b=15cm, 1) a=15,8m, b=24,2m.

6 Mpecmeraj ja eprata KaTeTa, Kora ¢ MO3HATa Apyrara KaTeTa W XUITEHy3ara Ha
NPaBOAroHIOT TPHATONHAK: a) a=[4 cm, c=18 cm,

0) a=24m, c=26m, B) b=3,3 cm, ¢=6,5 cm,T) b=8,5m, c=12m.



@ [IpecmeTaj TO MEPUMETAPOT U ILIOMTAHATA HA Mpa-
BOAroJIeH TPHATOITHHK, aKO Ce TO3HATH XAMOTEHy3aTa
W e[JHaTa KaTeTa: a) c=65 cm, a=48 cm, 6) ¢=28 cm, b=20 cm,
B)c=17m,b=12,3m.

'HpeCMeTaj ro MepuMeTapoT Ha ejleH IpaBoarojeH
TPHATOJHUK, aKO € M03HAaTa HeroBaTa IUIONITHHA A 22 B

P=54cm’n eJHa HeroBa KaTeTa /2 cm. LipTex 46

. [TpecmeTaj ro mepuMeTapoT 1 ITIONITHHATA Ha IIPAUPAHUOT JIEN Off IPABOArONHUKOT ABCD
(opT.46). [InMeH3MATE ce TajicHd BO CAHTUMETPH.

@0. Cxana onra 6,5 m e noTnpeHa Ha sufl. /1o Koja BUCHHA Taa ro Aonmpa SHAOT, aKO IONHHOT
HEJ3UH Kpaj € Ha pacTojaHue ofi 4 m off SUA0T?

@1, Exna ojf KaTeTnTe HA PABOATOJICH TPHATOIHIK € OITA 3 cm, a HEj3MHATA IPOEKIja BP3
XUNoTeHy3aTa e foara /,8 cm. Ofpenu ro nepuMeTapoT Ha TO] TPUATOTHHUK.

‘ Karera mro nexu cuporu aron of 30° € gonra b cm. Ofpeny ro nepuMeTapor Ha Toj
TpUAroJHuUK!

. 13.TIPUMEHA HA IIMTATOPOBATA TEOPEMA
BO KOHCTPYKTUBHUTE 3AJAYAN

Co IIpuMeEHa Ha HHTaFOpOBaTa TEOpEMaA MOXKAT la CE€ p€IIaT HEKOU KOHCTPYKTUBHU 3ajavdu:

3agaua 1. /[a ce kouciupyupa keaopail, wuja UAOWIUUHA e eOHAK8A HA 30UpOoiti 00
HaowiiuHuitle Ha 08a 0A0eHU K8adpaiia.

Pemenne: [Jagennre KkBajgapTu
HeKa ce: €HUOT CO CTpaHa a, a
npyruot co ctpana b (upt.47).

IJa KoHcTpyupame INpaBOarojeH b

TPUATOJIHUK, YUYW KaTeTu ce a u b

(cTpaHM Ha majeHUTE KBajgpaTH). a
XunoTeHysaTa ¢ Ha KOHCTPYUPAHUOT

paBoOarojeH TPUArojJHUK Ke HU ja — b

lajie cTpaHaTa Ha 0apaHUOT KBajpaT LipTex 47
(upt. 47). HaBucTiHa, BO COTIIACHOCT

2_ 2 2
co INMuraroposara Teopema Baxku ¢ = a”+ b”.

3apaua 2. /la ce kouciipyupa keaopait, 4uja UAOWIMIUHA e eOHAK8A HA PA3AUKAULA 00
HaowiiuHuitle Ha 08a 0adeHU K8aopaid.
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Pemenne: [JafeHnTe KBapaT HEKa ce: €HUOT CO CTpaHa d, a [PYTUOT CO CTPaHa e, U
mTO d>e (TpT. 48). AKO KOHCTpyHpaMe MpaBoaroieH TPHArOJTHUK Urja XUIIOTEHY3a € eTHAKBA
Ha d (cTpaHaTa Ha MOTOJNEMHOT KBAJpar), a e[HaTa KaTeTa Jla ¢ eHaKBa Ha e (CTpaHaTa Ha
MOMANTMOT KBAJ[paT); TOTAIll [pyraTa KareTa f Ha TO] TPHATOJHUK Ke HU ja Jlajie CTpaHaTa Ha
GapannoT kBajipar (1pr. 48). HaBuctuna cnopey [Turaroposara Teopema: f =P

LpTex 48 & LipTex 49

3anaua 3. /[a ce KoHclpyupa K8aoapit, 4uja iAoWiiuUHaA e 08aaAilil HOMAAA 00 UAOUWIUUHATIA
Ha 0a0eH K8aopaitl co CIPaHa c.

Pemenne: KoHncTpynpaj paMHOKpaK MpaBoaroyieH TPUATrONHNK, Yija XUIOTEHy3a Aa €
e/IHaKBa Ha CTpaHaTa ¢ Ha jaieHnoT kBafgapt! KBagapToT Haji cekoja KaTeTa off KOHCTPYUPAHUOT
pPaMHOKpPAaK MpaBoaroyieH TPHAroJHuK € 6apaHuOT KBajipaT (UpT. 49).

Bo cornachoct co HI/ITaI'OpOBaTa TE€OopEMa nMame:
2

2 Y
,a0TTyKa @ =—.

a+a’=c’ , OMTHOCHO 2d°=c

— — — 2 2
Banaua 4. [la ce konciupyupaait oiticeuku co 00anunu x=~a’+b> u y=~Na —b" | kaoe
witio a u b ce 00axcuHU Ha 08e 0adeHl ottice4 Kl (a>b).

Pemenne: Koncrpykumjara Ha oTceukata x=+/a’ +b° ce cBeyBa Ha KOHCTPYKIHja Ha

MPaBOAroJieH TPUAroIHUK SAB co katetn SA=a u SB=»b (upt. 50 a). Toram xunorenysara
Ha TPUAronHuKoT SAB Ke Oupie OapaHaTa OTCEUKa X.

0) Bropara GapaHa orceuka y=va’ —b*
NaK, € KaTeTa Ha PaBOaroJHAOT TPHATOJTHHK

ABS (upT. 50 6), unja XUMOTEHY3a € jajjeHaTa
OTCeUKa a, a pyraTa KaTera e orceukara b.

3apava 5. /la ce Konciupyupa ouliceuka

0oa2a \/;, Kaoe witio n=2,3,4,5,6,7, ...
LipTex 50



Pemenne: Jla KOHCTpyHpaMe IpaBOarojieH TPUATONHUK ASB, 4YMM KaTETH Ce JOJTH
A4S = AB =1 (upr.51). XunoTeny3ata Ha TpUaroJHUKOT ASB ke Gupe oTceuka onra 2 . Ako
oTceukara v/2 ja 3eMeMe 3a ejjHa KaTeTa, a OTceukaTa | - 3a jpyra KaTeTa Ha IPaBOArOJTHAOT
TpuaronHuK BSC, Torau XurnoTeHy3ara Ha TpuarolHuKoT BSC Ke nMa oI K1IHA \3 . Ha cmiuen
HAYMH e KOHCTPYMPAAT OTCEUKNTE: SD =~/4,SE =+/5,SF =+/6 , UTH; c& I0fieKa He ja fobueme
OapaHaTa OTceYKa Jn (mpr. 51).

LipTex 51 LipTex 52

Otceukara V7 MOXe IONECHO [a ce KOHCTpYyHpa 1 TUPEKTHO BP3 OCHOBA TOCIEUIaTa Ha
TeopemaTa 2 Bo L. 11. O x =/n =~/n-1 IIeaMe leKa GapaHaTa OTceuKa x =/ € reoMeTpucKa
cpefrHa Mef'y OTCEUKHTE CO MOJKMHY # 1 1, uMja KOHCTPYKIH]a € AajieHa Ha 1pT. 52.

@ Haupraj Tpu KBagpaTH, a 10TOA KOHCTPYHMpPAj HOB KBAJPaT, UMja IIOMITHHA Ke GUJIe €JHAKBa
Ha 30UpOT Ha IVIOIITHHATE HAa PBUTE TPHU.

(2) Koucrpynpaj kBagapar co wiomrrusa 7 cm?. (BrnMasaj: 7=16-9).

@) Nanenn ce Be OTCEUKN CO JOMXKUHM a U b. KOHCTpynpaj OTCEUKH X U y, TakKa IITO
x=\/a2+b2,y=\/a2—b2 .

.HaneHa e orceuka jonra a. Koncrpyupaj orceuka x=va’ +1.
() Koucrpynpaj ri orceuknte: a)x =+/2 , 6) x= V8, B) X= V1o,

> Koncrpyupaj ru otceukure: a) x=+a’ +ac, 6)x=+/a’ —ac , Kajie WTO a, b, ¢ ce fayeHA
OTCEUKH.
@ KoncTpyupaj KBajpar 1ITO IMa HeTa INOMITHHEA KAKO [IETOM, THH IMjarOHAMH ce

d;=6 cmu d,=7 cm.
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. 14. IPUMEHA HA IIUTATOPOBATA TEOPEMA
HA PAMHUHCKU TEOMETPUCKHU OUT'YPU

Co noBeKyBambETO Ha HEKOU OTCEYKH Kaj OIPEIEHN Te€OMETPUCKY (DUTYPH , THE K& MOXKAT
Jla ce pa3fenaT Ha TaKBHU IETIOBHM Mel'y KOM Ke MMa M TIpaBoarojHu Tpuaroinuim. [Ipumenara
Ha [IuraropoBaTa TeopeMa Kaj Taka co3JaicHUTE NPAaBOATOJHN TPUATOIHUIU BO rojeM Opoj
Clly4ad ro OBO3MOXKYBa MPECMETYBAKETO HA HEKOHM HEMO3HATH €NEMEHTH Kaj TeOMETPUCKUTE
turypu.

1. Co noBnekyBame Ha €f[Ha [jaroHana BO IPaBOArOJHUKOT UCTHOT Ce pa3fiesyBa Ha iBa
CKJIajiHU npaBoaronHu tpuaronHuka. Co npumena Ha [lutaropoBaTta Teopema Ha €[ieH Off THE
TPUAroJHUIY, JIECHO ja IpecMeTyBaMe JUjaroHajnaTa, ako HH ce MO03HATU CTPaHUTE Ha
MPaBOArONHUKOT. AKO, TIaK, HY € T03HaTa MjaroHaIaTa i efjHa Off CTpPaHUTE Ha TIPaBOAT OTHUKOT
JIECHO ja offpeflyBaMe pyrara cTpaHa.

Banaqa 1 I[a CC MMpECMETa IJIOUITUHATA Ha IPaBOArOJIHUK, aKO CE MO3HATHU

cTpaHaTta a=>5dm uaujaronanata d= 6,5 dm.

Pemenne: [1pBo ja ogpeayBamMe OKUHATA HA [pyraTa cTpaHa Ha IPaBOAroJIHUKOT:
b=vd* —a® = /6,5 -5 = /42,2525 = [17,25 ~ 4,15(dm).
[TnomruHaTa Ha NPABOATOJHUKOT €: P=a-b~5-4,15=20,75 (dmz) )

2. Ha upr. 53 e nauptan kBajgipat ABCD co cTpaHa a U OKOJY HEro
omuiiaHa e KpyxHuna. [lujaronanara d ro jenu KBajpaToT Ha JBa
CKIIQJIHA PAMHOKPAKH MPABOATOJIHU TPUATOJTHUKA, & Taa € XUIOTEeHY3a
Ha cekoj o Tue Tpuaroinuny. Co npumena Ha [TutaropoBaTta Teopema
noouBame:

d’=ada’+a’ =2a’, Te. d=ay2. (1)

Cnopeq Toa:

LipTex 53

Hoaxurnaiia Ha OujazoxHanaiia Ha K6aOpailloill e eOHAKBA HA
{pou3B000ill 00 0OANUHANLA HA HeZOBATA CILPAHA U OPOjoil .

Bunejku pagmycoT R Ha onmIanaTa Kpy>KHHIA OKOJY KBAIPaTOT € MOJIOBIUHA O] HEeTrOBaTa
nUjaroHana d, noouBame
J ’ a2

R= 7 (2)
la ja u3pa3ume cera cTpaHaTa g Ha KBaJjpaToT Kako (yHKIHja Off Heropara Njaroxana d.

2 2,
Op mpaBoaroHUOT TpUarodHuk 4BC noobuBame: ird’=d 2d°=d, a’ = B A OTTyKa Haorame:

a a2 d2 d2
a=,|—= =——,Te a=——. (3)
2 4 2 2

3apmaua 2. [1a ce ofipeniu cTpaHaTa Ha KBajipaToT, aKO HErOBaTa JjujaroHaia e ojira 7cm.

L_dV2 7141987
2 2 2

Pemenne: =4,93(cm).



3. Ha uptex 54 e Hanpran poMO ABCD U ce IOBIEYEHH D c
nBeTe HeroBu qujaroHanu. [lo3Hato Tu e feka mujaroHa-
JUTE Ha pOMOOT ce NMPENONIOBYBaaT M ce HOPMAJHN €IHA o
Ha ipyra. Cnopej Toa, THe TO pasfenyBaar poMOOT Ha <5
YeTHPH CKJIAJJHU IPABOArONIHY Tpuaroanuiy. Kaj cexoj on
NOOMEHNTE TPUATONHUIY XUIIOTEHY3a € CTpaHaTa Ha
poMOOT, a KaTeTH ce MOJIOBMHKUTE Of Aujaronanute. Co
npuMmeHa Ha [IuraropoBara Teopema Ha €ieH of fooOue-
HUTE TPUATOJIHUIM, JOOUBAME:

okc 4
2 2)° (4)

3agaua 3. [a ce mpecMeTa IIOIITHHATA HA €fIEH ABOP, IITO MMa hopMa Ha poMO, ako ce
MO3HATH CTPaHaTa a=45 m U e[[Ha iujaroHana d ;=4 m.

A a B
LipTex 54

Pemenne: [TnomrnHaTa Ha poMOOT MOXe Jia ce pecMeTa Ha JiBa HAuMHA: WA CO TIOMOII
Ha CTpaHaTa M BUCHHATA WJIM, aK, CO OMOII Ha [IBETE UjaroHaau Ha poMOoT. bapanata
IVIOLITHHA HUE Ke ja ofjpeiuMe Ha BTOPHOT HaumH. Off paBeHCTBOTO (4) mobuBame:

2 2 2
(%j —a’ - (%) =45° - (%} =457 =277 =2025-729 =1296.

A orTyKa % =~1296 =36, 3naun: d,=36:2=72(m). 3aroa:
Pzﬁzﬂz 54-36=1944(m’) |
o 2 2
4. Heka e iafieH paMHOKpaK TpraroiaHuk ABC (1pr. 55) co ocHOBa
AB=a nkpak AC=h. AKO ja cIymTnMe BUCHHATA /i Off BpBOT C
KOH OCHOBAaTa a, Taa Ke ro pas3jeid paMHOKPAKHOT TPUArOJIHNUK Ha
JIBa CKJIAJ{HY IPABOArOJIHK TPUArOMHUKA. XUIIOTEHY3aTa Ha CEKOJ Off
THE TPUATONHUIN Ke Ojie KpakoT b, a KaTETH Ce CIyLITeHaTa BUCHHA
h ¥ OJIOBMHATA Off OCHOBAaTa Ha PAMHOKPAKNOT TPUATOJIHUK.
Axko ce Oapa BHUCHHATA, a ce NIO3HATH OCHOBATa M KPakoT, CO
npumeHa Ha [TuraropoBara Teopema Ha TpuaroaHUKOT ADC HaoraMme:

% D a B a )V 2
LipTex 55 h* =b’ _(Ej ,T.€. h=|b’ —(g} . %)

A

3agaua 4. [I10mTHHATA Ha eieH PAMHOKPAK TPHArOMHIK ¢ P=60 cm’. [la ce ofpefi KpakoT
Ha TOj TPHATOJHNK, aKO OCHOBaTa My € a=1( cm.

ah
Pemenne: Oy hopmymara 3a INTOIITHHA HA TPUATOJIHUKOT P = > nMame

h=2—P=@=2-6=12(cm).
a 10

A KpakoT ro ofipeffyBame ofi paBeHCTBOTO (5):
10

2 2
b> :(gj + i :[?j +12* =25+144=169, a orTyKa b=13cm.
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5. Ha nprex 56 Hanpran e pamHOCcTpaH TpuaronHuk ABC co
cTpaHa a. AKO ja moBjeuyeMe Koja 1 jja OMI0 BUCHHA, Taa Ke ro
pasfien paMHOCTPAHNOT TPUATONHUK HA JIBA CKIIAJIHY IIPABOAro-
HU TpHAroiHuKa. XUIoTeHy3aTa Ha CEKOj Off TUE TPUATOTHUIH

a
Ke Oujie cTpaHaTa a, a KaTeTu Ke OujjaT: MoJOBUHATA CTpaHa 3
¥ BUCHHATA /1 HA PAMHOCTPAHHOT TPUATOTHUIK.

Co npumena Ha [TuraropoBaTa TeopeMa Ha MPaBOATOIHUOT Lo e 2
tpuaronHuk ADC (uma DBC) MOXe Jia ce TIpecMeTa BUCHHATA Ha LipTex 56
PaMHOCTPAHUOT TPHATOJHHUK:

2
PR 2 a 4a’-a’ 3d° L 3¢ a3
=a —| | =a ——= = a orTyKa: h=,—=——.
2 4 4 4 20Ty 4 2
a
Criopeyt Toa: h==+/3. (6)

Bucunaitia Ha pamHoCiipanuoitl puUazoAHUK e eOHaAKea Ha ipou3so0oil 00 iH0A08UHATLA
HA HEZ0BAITIA CIUPaHa u 6pojoili \[3 .

dopmyara (6) 3a BICHHATA HA PAMHOCTPAHUOT TPUATONHUK BO TEOMETpHUjaTa c€ KOPUCTH
MHOT'Y 9eCTO, a cO TIOMOIII Ha Hea ce M3Be[yBaaT W JAPYTW BaXKHHU (DOPMYJIH, KaKO IITO Ce:
(hopMynara 3a mpecMeTyBame Ha IUIOIITHHATA HA PAMHOCTPAH TPHATONHUK, (POPMYJIUTE 32
pajiyc Ha BIOMINAHATA ¥ ONMIIAHATA KPYXKHUIIA OKOIY PAMHOCTPAHHOT TPUATOJHUK H JIP.
Taka, 3a MIOMITHHATA HA PAMHOCTPAHUOT TPUATOJHUK OOUBaMe

P——h———\/_— 2\/§,T.6.P=§\/§- (7)

T aowitiunaitia Ha pamMHOCIUPaH WPUAZOAHUK e eOHAKBA HA HPOU3B000I 00 Yeill8pIUUHKAIA
00 K6adpaitioill Ha Hez06ailid Cilipara u 6pojoiti /3 .

C

Ha nprex 57 HaupTan € paMmHOCTpaH TpuaroiHuk 4BC na Bo
HETrO ¥ OKOJIy HETO € BIMILIAHA ¥ € ONUIIAaHAa KPYXKHUILA.

3HaeTe [leKa BUCHHUTE Ha PAMHOCTPAHMOT TPUATOJHUK
VICTOBPEMEHO CE ¥ HETOBU TEXWUILIHW JIMHUHA, a THE CE CEYaT BO
e/JHa TOYKa KOja ja el ceKoja TeXMIIIHA JMHNI]jA Ha IeJIOBH BO
opHoc 2:1 cMeTajKu Off TEMETO.

Co _2 R 2
Cnopep Toa: oD 1'T¢ , 1-2oThKa R=2r.

bupejku R+r=h, 3aT0a 2r+r=h, 3r=h. OTTyKa
r=§h a  R=Zn. (8)

Liptex 57

2

1 a 2 a
¢ : :—h—— —\/_—— 3 R——h———\/_—— 3
Ke mobueme: ” 3 ) G n 3 , T.€.

a a
r=—3uR=—+3
V3n 3f‘ 9)

a
AKko BO hopmyanTe (8) BHUCHHATA / Ja 3aMEHUME CO U3PA30T 3a Hea (_\/5 J ,



3apnaua 5. Ctpanara Ha paMHOCTpaH TPHAroJIHUK H3HecyBa a=12 cm. Jla ce ofpe/ Heropara
BHCHHA, IUTONITHHATA W PAJINyCATE HA ONMIIIAHATA W BIMIIIAHATA KPYXKHAIA.

Pemenne: 3aMeHyBajKu ja JOMKMHATA HA CTPAHATA g HA PAMHOCTPAHHOT TPUATONHUK BO
cdopmynure (6), (7) u (9), Haorame:

h:%-ﬁ:%ﬁzé-ms:10,38z10,4(cm),

a’ 144° 5
P=T\/§=T\/§ ~36-1,73=62,28 ~ 62,3(cm )

R:% 3 =%J§ ~4.1,73=6,92~6,9(cm),

r=9 5 =125 52.1,7323,46 ~3,5(cm).
6 6
B D 6. Koncrpyupajre npaBusieH mecraroniuk ABCDEF, na
BO HEro BIHIIETE U OKOJY HEro OmuieTe KpyXKHua (IpT.
58). AKO IeHTapoT Ha MPABUIHUOT IIECTATOIHUK TO
COEIMHIME CO CEKOe TeMe, HCTHOT Ce pa3jieslyBa Ha MIECT
F o C CKIaJHu paMHOcTpaHu Tpuaroianuuu. Crnopepn Toa,

R IUTOMTUHATA Ha MPABWJIHAOT MIECTArOJTHUK Ke 6I/IJIC:

2 2

a 3a

' P=6.C =25 e
4 2
A a B 3a’
P== NER (10)
LipTex 58

Op KOHCTpYyKIMjaTa HA MPABUITHUOT IIECTArOTHUK jaCHO

€ IeKa paJinycoT Ha ONMIIaHaTa KPY>KHHUIIA € €HAKOB Ha CTPaHaTa Ha MPABUIHUOT IIECTAarOJTHUK:
R=a. (11)
Op upTex 58 rmeame aeka pafiiycoT Ha BIUILIAHATA KPYXKHUIA € €JHAKOB Ha BUCHHATA

Ha PaMHOCTPAHUOT TPUArONHUK ABO, T.€.
a

=245, (12)

3apaua 6. [IepumeTapoT Ha NMpaBUJIEH LIECTArOJHUK U3HecyBa 24 cm. [la ce mpecmera
HEropaTa IUIOIITHHA, PAliyCOT Ha ONMUIIAHATA U PaNyCOT HA BIWIIAHATA KPYKHUIA.

Pemenne: CTpaHaTa Ha MPaBUWJIHHAOT IIECTAaroJIHUK, KOra € nNo3HaT HEroBUOT II€puMeETap,

Ke Oupe: a=§=2—64=4(cm).

2
bapanara nnomruna e: Pz%\/§2¥\/§z3-8'1,73=41,52z41,5, a pajuycuTe Ha

BIIMIIIaHATa W OIMIIIaHaTa KPYyKHHUIIA CC:

r:% 3 :gﬁz2-1,73:3,46z3,5cm u R=4cm.
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\ b c 1. Hexka e lafien paMHOKpaK tpares ABCD, co 0OCHOBH
AB=a u CD=b u Kpak AD = BC =c (upt. 59). AKo
HU3 TEMETO D MOBIEYEME IIpaBa IapasesHa co KpakoT
BC, paMHOKpakHoT Tparne3 Ke ce pasfein Ha poMOOus
BCDE u efieH paMHOKpaK TpuarojHuk AED. Taka
N0OMEHNOT PAMHOKPAK TpHAroiHuK AED Ke iMa OCHOBa
a-b ¥ BUCHHA €[JHAKBA HA BUCHHATA HA PAMHOKDPAKUOT
Tpanes3. Bucunara DF ro fenum paMHOKPaKHOT
B rTpumaronHmk Ha ABa mpaBoaroiHu TpuaronHuka. Co
v npuMeHa Ha IluraropoBara TeopeMa Ha €IeH Off THe

A ab
2

Liprex 59 TPHATOJTHUIE MOKEME Jla ja OfpeiUMe BHCHHATA Ha
PaMHOKPAKHOT Tparnes:
2 2
a-b a-b
hzzcz—( 5 J , OJTHOCHO h= cz'( > J . (13)

3apava 7. Enna HuBa nMa ¢hopMa Ha paMHOKpaK Tpares3 co oCHOBU a=120 m 1 b=7( m 1 Kpak
c=65 m. [1a ce ofpeny Hej3UHAaTa IIOIITHHA.

Pemenne: 3a mpecMeTyBame Ha IVIOIITHHATA HA HUBATa NOTPEOHO € /1a ja 3HaeMe BICHHATA
Ha TPane3oT, 3aToa Ke ja ofipeiuMe MpBO Hea:

2 a_b : 2 120_70 : 2 2
N e e I e =65% —25% =+/4225- 625 =/3600 = 60(m).

bapanara nomruHaa Ha HEUBaTa Ke Oupe:
p=ab ), 120270 60 199 60 95.60=5700(m?)
2 2 2

8. Hexka e fgafena kpyxHuua k (O, r) 1 efiHa Hej31Ha TeTUBA
AB =t (upt.60). AKO mieHTapoT O IO COeMHUME CO KPajHUTE
TOYKH Ha TETUBATa 4B ro 00MBaMe PAMHOKPAKHOT TPUATOTHUK
ABQO, 4nja ocHOBa € JlaJieHaTa TeTHBa AB, a Kpaly ce pajuycuTe
OAn OB.

Bucunara OD, nosnedeHa o BpBoT O KOH OcHOBaTa AB, ro
pasjienyBa TpUaroiaHUKOT ABO Ha [iBa CKIIaJHU IIPABOATOJIHU
Tpuaronsuka A0D u BOD. ITputoa, fonkuHaTta Ha IOBJIeYeHaTa
BrcrHa OD npeTcTaByBa U LEHTPANHO pacTojaHue Ha TETUBATa
AB opn nentapoT O Ha KPYXHHIATa, I1a 3aToa OOUYHO ja
O3HauyBame co d, T.e. OD=d.

LipTex 60

Co npumena Ha IIuTaropoBara Teopema jo0uBaMe:

2 2
a2 = —| L] . ogHocHo d= |12 — o
2 2

AKo, nak, € MO3HaTO LEHTPATHOTO PacTOjaHue d W PAAMyCcoOT r, TOTAI JOJKMUHATA Ha
TeTUBaTa, Ke ouje:

2
(Lj =2 —d%, OMHOCHO 1 =2r> —d* .
2



3anaua 8. Bo kpy:xHuIa co pagnyc =4 cm IoBIeYeHa € TeTuBa 1oira r=6,4 cm. [1a ce ogpenu

OEHTPAIHOTO paCTOjaHI/Ie Ha Taa TCTHUBA O] HEHTAPOT Ha KPYyKHUIATa.

5 5 © @ @ © ®» ee © @

2 2
Pemenne: = rz—(é] - 42—(%) =\16-3,2" = /5,76 =2,4(cm).
| 3a1a91

Hajnu ja pujaronanarta Ha NpaBOAroIHUK, UM CTPaHHU Ce:
a)a=7cm, b=9cm, 6) a=6,2 cm, b=8,5 cm.

Bo oOnacra Ha efieH npaB aroun exu Touka M, Koja o HETOBUTE Kpaly € ofijlaieyena 4,8
cm 1 1,4 cm. Ofpean KOJKY € ofjjjajiedeHa Toukara M off TeMEeTO Ha IPaBHOT arol.

Oppenu ja cTpanaTa Ha KBajipar, 4uja JujaroHana e 3 cm.

[IpecmeTaj ja BCHHATA HA pAMHOKPAK TPHATOTHUK, aKO Ce TI03HATH HETOBaTa OCHOBA a=7
cm M KpakoT h=3,5 cm.

Oppenu ro paiycoT Ha BIMIIAHATA M ONMIIIAHATA KPYXKHUIA HA PAMHOCTPAH TPUATOJIHUK
CO cTpaHa a=22,5 cm.

Bo npaBuiieH mectaroiHuK co CTpaHa 4 cm BIUIIA KPY>KHUILA U TIPECMETA] TO HEJ3UHUOT
panmyc.

[IpecmeTaj ro mepuMeTapoT Ha MPABOArOJIEH Tpame3, Kora ce MO3HATH HETOBUTE OCHOBU
a=5,7cm, b=1,9 cmuBUcHHATa h=2,5 cm.

Bo kpyxHuna co paguyc 6,5 cm mosnedena e tetuBa foara 5 cm. Ogpen ro Hej3MHOTO
IIEHTPAJIHO PacTOjaHMme.

Lentpute Ha iBe KPYXHUIM CO paauyc 3,9 cm ce Ha pacTojaHue efieH off Apyr 7,2 cm.
Onpeny ja HUBHATA 3a€IHUYKA TETHUBA.

Bokpyr co paiyc =13 cm OBIEYEHN CE JIBE TAPATIETHI TETUBY CO IOJKUHK £ ;=1 () cm W £,=24 cm.
ITpecmertaj ro pacrojanueTo Mefy THe TETHBH, aKO THE CE HAaofaart:
a) Ha ¥CTa cTpaHa, 0) Ha pa3MYHK CTPAHN Off IIEHTapOT.

J1Be Kpy>xHu1H co paguyc 6 cm u /0 cm ce gonupaat ogHagsBop. [IpecmeTaj ja momkuHarta
Ha OTCeyKaTa Off HUBHATa 3ae[lHNYKAa TAHTEeHTa, IITO € 3aKjyuyeHa Mely TOUKHUTE Ha
NONAPAE.

Hanenu ce Be KPYXKHUIM CO PAiAyC F, Off KOU CeKOja MUHYBA HU3 IIEHTAPOT Ha ipyraTa.
W3pasu ja fomxuHaTa Ha HUBHATA 3a€[IHUYKA TETHBA MPEKY 7.
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: 1 3A NOBTOPYBAHME U
YTBPAYBAHSE - |

.HOManaTa Off /IBE OTCEUKH CE COAPKU BO MOTOJIEMaTa 4 MaTh W OCTaHyBa OCTAaTOK KOj, TaK,
ce COIPKHU BO MoMajaTa oTceyka ToyHo S natu. Konky e gonra norosemara oTcedka, ako
noMaiara e goiara lem?

@iToukara M ja nemn orceukara AB Bo pasmep AM :MB=3:4. Onpenu T OMKHHATE Ha
oTceuknTe AB M MB,ako AB = 3,6 cm.

@) Toukara T jagemn otceukara 4B Bopasmep m : n. OEpeli i pasmepute AT : AB i TB: AB .

@) TNanena e otceuka AB 1 Hej3nHATa TOUKA C, TAKBA IITO AC:CB=3:7 . Oppe/y I pasMepure:
a) AB:BC,0)AC:AB ,B) AB: AC.

&) Nokaxu: Ao Baxn IpoNopIHjaTa %=§ , TOraIl BaXu M Iponopuujata < b _evd
— _ b d
A Bo pamHokpak TpuaronHuk ABC co ocHOBa 4B =6cm U Kpak BC =9cm , OMCEKTpUcaTa Ha

aronot A ja ceue crpanara BC Bo Toukara S. Ofpe/iu ja JOoMKnUHATa HA OTceuKkaTta BS.

@ Bo rpanesor ABCD ( AB || CD ) npopioXennjaTa Ha Kpamure AD 1 BC ce cedaT Bo TOUKaTa
M. Axo: a) AD =3cm,BC =4cm 1 CM = 6 cm Ofpeau 1o DM ,
6) AD:DM =2:3 U BC = 4cm , OIPEAH To pacrojanueto CM .

8. 3a KoIIKy Tpeba Jja ce MPOJOIIKA OTCEYKaTa AB =l14cm Taka IITO Jja BaXH PasMepoT
AB:BM =17:3?

‘ Hwus toukara Mo nexu Ha ctpaHata AB of TpuaroiaHukoT ABC e nosnevyeHna orceyka MN

napasesHa Ha crpanata AC. Oipe/in ja TOMKMHATA Ha oTceukaTa BN, ako AM : MB=5:3,
a BC=12cm.

‘.HOKa)KI/IZ Axko ¢urypata ® e cnuuna co ¢urypara @, co KoeuiyeHr k;, a purypata O, e
cauyHa co ¢urypata @, co KoeduueHr «,, Toram ¢gurypara ¢ e cninuna Ha urypara O,
CO KOC(PUIUEHT K=K, . K,

‘Sa Tpu urypu ®,, ®, u ®, nosnaro e neka ®,-—d, u ®,—_d,. Onpenu ru KoeuUEHTATE
Ha cnefHuTe cnudHoct: O, d, Ot O, &b O,y O h.D,.

A2.Aronor IIpH BPBOT Ha J1aJicH paMHOKpaK TpuaronHuk uMa 36°. [lokaxu eka, OucekTpucaTa
Ha eJIeH arol IIpu OCHOBATA Ha TOj TPUATOTHUK OTCEKYBa Off HEIO TPUATOJIHUK IITO € CTUYEH
CO JaJiCHHOT.

@3.CrpanuTe Ha efieH TPHATOTHIK ce OHECYBaaT Kako Opoesute 3 : 5 : 9. Hajkycara cTpaHa Ha
TPUATOJHUK CIMYEH CO HEro e oiara 6 cm. Ofpenere ru JOMXKAHATE HA IPYTUTE ABE CTPAHH
Ha BTOPUOT TPUATOJHUK.

ABO TPUAroJHUKOT ABC BOuIIaH € pom0, Ydj €fleH aroji ce copmara co arojaoT A Ha
TpuaroaHukoT ABC. Onpeny ja HomKMHATAa HAa CTpaHaTa Ha poMOOT, ako AB=12 cm,

AC=18 cm.



‘KpauHTe Ha efieH Tpamne3 ce foaru 15 cm u 10 cm, a ronemaTta ocHoBa 33 cm. [TomanaTta
MjaroHana ro pasfenyBa Tpane3oT Ha fiBa CIMYHN Tpuaroannka. Ofpenn ja momkuHaTa Ha
nomalnaTa OCHOBa U JidjaroHaaaTa.

@6.Tanena e kpyxH¥MIa cO pajryc 8 cm U €lHa TOUKa S T JEXH HaTBop off Hea. Ofpeny ro
pacTojaHieTo Ha TOYKATa S Off IEHTapOT Ha KPYKHHIIATA, KO IOJDKIHATA HA TAHTEHTHATA OTCEUKa,
IIITO € TIOBJIEYEHA Off TOUKATa S KOH KPYKHHIIATa U3HecyBa 15 cm.

@7.Bo kpysxumia co paguyc 3,4 cm MOBIEYEHN ce B TApaTelHi TeTHBH JOITH 6 cm 1 3.2 cm.
Onpeny To pacTojaHneTo Mefy TETHBUTE, aKO THE Ce Haoraar: a) Ha ¥WCTa cTpaHa, 0) Ha
Pa3MYHA CTPAHH Off IIEHTAPOT.

@8.1Tanen e poM6 co crpana a=5 cm u ocrap aronm 60°. Ofpeny I JOMKUHATE HA HETOBHTE
JIAjarOHAaJIN.

‘E;[Ha ynuna e mupoka 10 m. Ha pacrojanure 4 m off paboT Ha yauijaTa KOH CpeiiHaTa Ha
ncTaTa, MocTaBeHa e ckaja gonra 12 m. AKo ckajara oji Toa MeCTO ja IOTIpeMe Ha 3rpajjaTa
Ol €e[JHA CTPaHa Ha yJIMIaTa, a II0Toa ja MOTIPEME Ha 3rpajiaTa Off CIPOTHBHATA CTPaHa Ha
yJuIaTa, o Koja BIUCHHA JJOCTUTra CKajnaTa Ha THe JIBe 3rpafu?

20.Enien Ton mva iocer 5 km, T.€. MOXKe Jia Mecppiv rpaHaTa Ha iedrHa HajMHOTy off 5 km. AKo Tomor e
onpaseyeH 3 km of1 efieH IpaBOMHKICKY 11aT, KOJIKAB fIeJI Off TATOT € TOj| yAap Ha TONoT?

‘JlaueH € paMHOKpaK Tparne3 co OCHOBU a=35,6 cm, b=1,6 cm u Kpak ¢=2,5 cm. Ofpepere ja
BHCHMHATA M [JMjaroHajaTa Ha Tpamne3or.

22.PaMHOCTpaH TPHATOHUK, KBAJ[paT 1 MPABUJIEH MIECTATOMHNK BIMIIAHT CE BO KPYKHHAIA CO
najieH papuyc r. MI3paszeTe I HUBHUTE CTPAHU MPEKY 7 M JOKaKeTe eKa BaXH:
2 2 2
a,”=a, +a,
23.[Tanenu ce iBe OTCEUKH CO IOMKMHM ¢ M | b cm i eJUHIYHA OTceuka. KoHcTpynpaj oTceuka
2

a a
CO JIOJIKMHA X ¢cm, TaKa IITo: a) X = 5 0)x=ab,B) x= o

W 3A CAMOKOHTPOIJIA - |

@) Touro 1m € ieKa: aKO BaXH NPOTIOPUMaTa a : b = ¢ : d, TOraIl Bau 1 IPOMOPIMjaTa:
a)a:c=b:d,0)b:a=d:c?

. IIBa mpaBOAroJIHM TPUATOJIHUKA MMAAT TI0 €fIeH eHAKOB ocTap arod. [lamy Tue ce ClimyHu?
3omro?

. Crpanute Ha eieH TpHaronHuK ce aoiru: 9 cm, 15 cm, u 18 cm. Oppenu ru cTpanuTe Ha APyr
TPUATOJHUK, IITO € CIMYEH CO JIaicHUOT, aKO HajoNraTa Heropa CTpaHa € e[HaKBa Ha
HajKycaTa CTpaHa Ha JJafIcHuOT TPUATOJTHUK.
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4. Koncrpynpaj Tpuaronsuk Koj Ke Oujie ClIm4eH co jafieH TpuaroiHuk ABC co KoehuIeHT Ha

2
CIMIHOCT =
‘ Koncrpyupaj Tpuaronnuk ABC, ako ce AajieHu ariuTe o ¥ 3 ¥ BUCHHATA A, .

(6 [Toxaxu ieKa cCOOfIBETHUTE: a) GMCEKTPYCH, 6) TEKIMIIIHM TMHIH HA [BA CAMYHH TPUATOTHHIKA
ce TPONOPLIOHATHY CO COOABETHUTE CTPaHH.

@ Hanpraj npon3BosieH TpHaroaHuK, a I0Toa KOHCTPYHPaj KBajjpaT Koj Ke Ma MCcTa IUIOITHHA
KaKO TPHAroJHHUKOT.

8 Bo eina KpyKHUIA € BNHMIIAH MPABOATOJEH TPUATOMHUK CO KAaTeTH oMru 2,4 cm i 7 cm.
Opnpenu ro paguycoT Ha Kpy>KHULATA.

@ Oy emmo IPHUCTAHUIITE UCTOBPEMEHO UCIUIOBUIIE Ba Opofja W TOA €JHUOT BO HACOKAa Ha
ucToK co Op3uHa off 30 km Ha Jac, a ApyruoT BO Hacoka Ha cesep co Op3uHa 22,5 km Ha yac.
Konky kunomeTpu Tre Ke GuaaT ofjianedeHu efieH Off APYT Ioce TPU Yaca Off TPTHYBameTo?

10:Bo xBajpar co crpana 9 cm e[IHO TEMe € CBP3aHO CO CPE/IMHATA Ha Cf[HA CTPAHA Ha KOja He
nexu Toa TeMe. [IpecMeTaj ja fomkuHaTa Ha MOBJIEYEHATa OTceyka. Hanmpasu npTex.

@IIpecmeraj To pacTojaHMETO Off KOOPAMHATHHOT MOYETOK Off TOUKATa CO KOOP/MHATH:
a)4 (5,12), 6)B(6,8), B)C (3,4).

A2:.[Ipecmeraj ri mepuMeETAPOT, PajycoT Ha BIMIIAHATA M PaiycOT HA ONAIIAHATA KPYKHAIA
Ha PAMHOCTpaH TPUArOIHUK 4Hja BUcUHA € 18 cm.



PABEHKA K
NAHEAPHA HEPABEHKA

MUHERPHA
| WYHKUMIA

II.1. PABEHCTBO.UJEHTUTET. PABEHKA

Bo npetxogauTte opjienenuja pemnrapaeMe papeHkn. Cera Ke ro JONONHIME TOA 3HACHE IITO
ro IMaMe 3a paBeHKuTe. 3a a ro iepuHupamMe MOUMOT 32 PaBEHKA, PETXOHO Ke IO
neuHIpaMe MOONIITHOT MOMM 32 PABEHCTBO.

Hedununmja 1. Jsa 6poja uau 08a uspasa c8paauu co 3Hakoil = " (eOHakeu)
06pazysaaiti paseHciliBo.

PaBencrsa ce, Ha npumep:
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12=12, 0]
T=15, 1
4-(7-2)=8+2-6, (1"
Sx—2x=3x, ()]
4y+3)=4y+12, @)
x*=3x, €]
3x=x+10. 3)
Kaj cekoe paBeHCTBO pa3imMKyBaMe JIBe CTpaHH, JieBa U ecHa cTpana. Toa, BCYIIHOCT ce,
U3pa3uTe IITO Ce HA0aaT Ha JIEBO U HA IECHO Of] 3HAKOT « = " 32 PaBEHCTBO.

PaBencTBaTa, Kaj KoM JieBaTa U |eCHATA CTPaHA ce OPOEeBH WM OPOjHH U3Pa3H, ce BUKAAT
OpojHH MM HyMepHYKH PaBeHCTBA.

Taksu ce, Ha npumep paBenctsara (1), (1') u (1").

BpojHuTe paBeHCTBa BCYIIHOCT, CE HCKA3H 3alIMIIAHN CO MATEMAaTHYKK CUMOOJIH, T CIIOPEN
TOa THE MOXe fa OMAaT WIW TOYHH (BHCTHHHTH) WIM HeTOYHH (HEBHCTHHHTH).
Ha npumep, paBercrsara (1) u (1") ce Tounn, a paBeHCTBOTO 7 = 15 € HETOYHO PaBEHCTBO.




AKo fiBeTe cTpanm (WM GapeM eHaTa) HA PABEHCTBOTO ce M3Pa3u cO NPOMEHINBH, TOA Ce
BHKa a1re6apcko nin PyHKIHOHATHO PABEHCTBO.

T

—
1111

Ha npumep, Taksu ce paBerctsara (2), (2'), (3), (3").

1B

AdnrebapckuTe paBeHCTBA MOXKAT 1a OWIaT Off /iBa BUJIA, CIIOPE]] TOA Al THE TIPEMUHYBAAT
BO TOYHM OpOjHU PaBEHCTBA 32 KOM OUIIO BPETHOCTH HA MPOMEHJIMBUTE, WJIH HE.

Hepunnnnja 2. Anzebapcko paseHciliso, Koe 3a Kou 6Ua0 8peOHOCIIU HA UPOMeHAUBLILLe
{peMuHy8a 80 WO1HO OPOJHO PABEHCILBO, Ce BUKA UOEHIUWILeIl.

Ha npumep paBerctBaTa (2) u (2') ce upenTuTeTd. Tre ce TOUHM (BUCTUHUTH) 332 KOW OWIIO
BPEIHOCTH Ha x (OTHOCHO ).

I[a HaBEIEME HEKOU ITOBAKHU UICHTUTCTH.

atl0=a al=a
atb=b+a ab=ba
(a+b)+c=a+b+c) (ab) c =a (bc)

a(+c)=ab+ac
Tue tv u3pa3yBaart NO3HATUTE CBOJCTBA HA APUTMETUUKUTE OTEPAIUH.

Tounute OpOjHU paBEeHCTBA, UCTO TaKa, ce BUKaaT ueHTuTeTH. Ha mpumep, paBeHCTBOTO
3+4=12-5 e uueHTUTET.

Hepununnja 3. Cexoe anzebapcko paseHcilieo wiitio He e UOeHINUILeill ce 8UKA PAGEHKA.

.
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Ha npumep, paBeHcTBata x> = 3x  3x = x + 10 3a x = | mpeMrHYBaaT BO HETOYHH OPOjHI
pasencrBa 1 =3 u 3 =11. 3Hauw, THE HE CE UIEHTUTETH, TYKY PABEHKN.

(I IlITo e pasencTBO? KakBu BUIOBY PaBEHCTBA HIMaMe?

(2 OGjacHu 301ITO CIEJHUBE PABEHCTBA CE HICHTHTETH:
a)2x+5=5+2x, 6)3(a+2)=3a+6, B)Sx+2x=4x+3x, 1)0-x=0.

(3 Mokaxu feka CeHIBE PABEHCTBA HE CE MICHTHTETH
a)a@+1=2a, 6)5x-1=4x+7, B) [x|=x.

. Onpenu Tv COOfIBETHUTE BPEHOCTH Ha u3pasute x*u 3x 3a x = 0 u x = 3. Moxe Jm f1a ce
TBPJIU JIEKa PABEHCTBOTO X2 = 3x € UIeHTUTeT? J[JoKaXu jileka Toa He € UICHTUTET.

(5% Kow op cejiaute paBeHCTBA Ce WICHTHTETH:
a)x-2=2-x, 0)(x-27=@2-x) B)|a=|-a

. ITpoBepu fanu OpojHUTE PaBEHCTBA CE HICHTUTETH:
A)P+4£+5=6, 6)(1+2+3+4°=1"+2+3+ 4

,T) |a|=a, mx-1=x?




IL.2. BUIJOBU PABEHKUA

JleBata unu JIcCHATa CTpaHa Ha PABEHKUTE CE N3Pa3u CO €JIHa, [BC NN noBeKe IIPOMCHJIUBH.

[TpomeHnuBHUTE BO paBEHKUTE CE BUKAAT M HEMO3HATH. Tue MOXaT fa OMiaT 03HAYEHHU CO
KoM Omino OyKBH, HO BOOOMYAEHO € Jla c€ O3HAUyBaaT CO MOCIAEHUTE OYKBH Of JaTHHCKATa
a30yKa x, y, z,...

CHopen 6pOjOT Ha HCMIO3HATUTE, PABEHKUTE MOXKAT 1d 6I/II[aTI PaBE€HKH CO €1Ha HEMO3HAaTA,
PaBE€HKH CO IB€ HEMO3HATH, PAB€HKHN CO TPU HEMMO3HATH, UTH.

Ha npumep, paBeHKH co e{Ha HEMO3HATa ce
1

1
2x—=5=0, |*>-1=x, ——==1+—, ...
x=2 X

paBeHKI/I CO [IB€ HEIIO3HATHU CE

1 1
x+2y=5, x*+5)°~7xy=0, ;JF; =1 .
PaBEHKHM €O TP HENO3HATH Ce

xyz=x+ty+z, x*y+z2=1, xtyz=5y uTH.
PaBeHkuTe co efjHa HeMoO3HaTa CUMOOIMYKY TH O3HaYyBaMe o

Jo)=g), )
Kaje WTo flx) 1 g(x) ce HEKOM U3pasu off Hemo3Harara x. [I[puMep Ha paBeHKH CO efHa
Heno3HaTa ce paBeHkuTe (3) u (3”) Bo IL1.

3HaeTe fieka cekoj oy m3pasure f(x) m g(x) Bo paBeHkaTa (1) Ma cBoja neHAMOHA
obmacr D, u D,. Tue MoXaT j1a ce coBIiafaaT WM []a He Ce coBNaraar. 3aeJHUYKHOT el
(mpecekoT) Off HUB ce BUKA e(pUHMINOHA 06IACT HA PABEHKATA WM 00JIACT HA MEHYBamhe HA
Hemo3HaTaTa BO paBeHKaTa 1 0OMYHO ce 03HavyBa co D.

X 1
Ha npumep, necununmonara o61acT Ha paBeHKaTa 5" 1-— e MHOXEeCTBO Ha
x— X

1
cute peaHu 6poeBH, ocBeH Opoesute () 1 2 (3a x=0 He ¢ TehuHUPaH U3Pa30T ~-a3a x=2 He €
neuHIpaH U3pa3oT x—fz), T.e. D=R\{0,2}.

YecronaTu neBaTa u ieccCHaTa CTpaHa Ha €/THa paBC€HKa CC HCKOMN MOJIMHOMMU, U BO TOj cnyqaj
MOXKEME N1a 36opyBaMe 3a CTCIICH Ha paBCHKAaTa. 3a cTeneH Ha PpaBC€HKaTa C€ 3¢Ma MMOTrOJIEMUAOT
OJl CTCIICHUTC Ha JICBATA 1 ICCHATA CTPaHa Ha paBEHKATa.

Ha npumep, paBeHkaTa xyz=5 mMma creneH 3, paBeHKaTa x+x*+2x'=)° UMa CTeNeH 5 UTH.
Ho, npBaTa paBeHKa 110 OJJHOC Ha CE€Koja Off IPOMEHJIUBUTE X, y U z IMa CTElleH 1, a BropaTa
paBeHKa 10 OfIHOC Ha X IMa CTeTeH 4, a 10 OIHOC Ha ) IMa CTEIEH 5.

Bo oBaa Tema Ke pa3rinefyBame IMHEApHU PaBEHKH, T.€. PABEHKH €O CTeleH 1, Kou nMaat
caMo efiHa Hemo3HaTa. TakBa e Ha mpuMep paBeHKaTta 2x—5(x+1)=4x+3.
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@ Kaxsu Moxat fia GUIaT paBeHKUTE CIopey GPOjoT Ha HeMmo3HATHTE?

2) 1llTo e nechuHmIMOnA OGMACT Ha €[[HA PABEHKA CO E€IHA HETo3HaTa?

() Hanuum paBeHKa Off TPET CTEMNEH CO IBE HETO3HATH.

. Hanwumm efgna paBeHka co efjHa NpOMeHIMBa Yrja Aepunnnrona odmact e D=R\{0,1,2}.

I. 3. PEHIEHUE HA PABEHKA

Heka e nageno paBeHcTBOTO: 4x =x + 6. (M

3a j1a mokaxeme fieka paBeHCTBOTO (1) He e HASHTUTET, JOBOIHO € Jia IpoHajieMe OapeM
e/lHa BPEIHOCT Ha X 3a KOja Toa MpeMKHyBa BO HETOYHO paBeHCTBO. ['nemame, 3a x = 1 Toa
NPEMIHYBA BO HETOYHO PaBEHCTBO 4 ="7. 3Haun, paBeHcTBOTO (1) He € UIeHTUTET, TYKY paBeHKa
CO eJIHa HeMo3HaTa.

Jla ce mpamame: [TocTojaT M BpeHOCTH Ha Hemo3HaTaTa x (aKO MMa TaKBH), 3a KOU
paBeHkaTa (1) mpemuHyBa BO TOuHO GpojHO paBeHcTBO? Wnum co mpyru 360poBu: 3a Kou
BPETHOCTH Ha X COOIBETHUTE BPETHOCTHU HA M3PA3NTeE 4x 1 x + 6 ce eJHAKBU?

3a Taa 1es 32 HEeKOM BPEJHOCTH Ha X ja COCTaBYBaMe Clie[HaTa TaOluIa Ha COOIBETHUTE
BpPEHOCTH Ha u3pasure 4xu x+ 6:

X =3 -2 -1 0 1 2 3 4 5
4x -12 -8 -4 0 4 8 12 16 2
xt6 3 4 5 6 7 8 9 10 11

Opn Tabnuiasa raefgame: 3a x = 2 1 iBaTa u3pasa 4x u x + 6 qoOuUBaaT eJHaKBa BPEJHOCT §.
Crnopep Toa, 3a x =2, paBeHKara (1) npeMiHyBa BO TOYHO OPOjHO PaBEHCTBO 8 = 8.

Bpojor 2 ce Buka pemenne nid Kopen Ha paBenkata (1). Ymre Benmume: 6pojor 2 ja
3aJJ0BONyBa paBeHkara (1).

Nedununnja. Pewenue uiu Kopen Ha eOHa paseHKa co eOHA HelO3HAIA ce B8UKA ceKoja
8peOHOCI HA HellO3HALAILA 30 KOJa PABEHKAIIA UPEeMUHYBA 80 IOYHO OPOJHO PABEHCIBO.

Opn ropHaTa Tabnuia HajjoBMe Jieka 6pojoT 2 e pemieHne Ha paBenkaTa (1). MefyToa, o
TabmuIaTa He MOKe Jla ce 3aKJIy4H Jaju paBeHKaTa (1) Hema u [pyru penieHnja. 3Hauu, OTIOTH
OfICOBOP Ha TOa Mpallame TabauIaTa He MOXe ia HYl Jiajie.

OnpenyBameTo Ha CHTe pellieHrja (KOPEHN) Ha eJlHA paBeHKa Ce BHKA pelllaBambe Ha
paBeHKara.

[la ce pemm eHa paBeHKa, 3HA4H [1a ce Oped MHOXKECTBOTO HA HEj3HHATE pelleHuja.

MHOKeCcTBOTO pellieHrja Ha paBeHKaTa MOXKe Jla ce COCTOM Off €/ieH, /IBa, TP, UTH. OpOeBH,




a MOX€E J1a GI/IJIG 1 Ipa3Ho MHO2KECTBO WIIHA 0ECKOHEYHO MHOXKECTBO. l[a ro IMoKakK€M€ TOa Ha
CJICAHUTC IIpUMCPH:

Ilpumep 1. PaBenkata x + 3 = 7 WMa eIMHCTBEHO pelieHue 4, Oupejku camo 3a x = 4 Taa
NPEMUHYBA BO TOYHO OPOJHO PaBEHCTBO 7 = 7.

IIpumep 2. PaBenkata (x+3)(x—1)(x=5) = 0 uma Tpu pemennja:-3, 1 u 5. Toa ro 3akimyuyBame
OTTaMy IITO: 32 x = —3 IPBUOT MHOXKHUTEN (x+3) CTaHyBa eHAKOB Ha HYJA, 32 X = | - BTOPHOT
MHOXMUTEI (x — 1) cCTaHyBa €JHAKOB Ha HYJIA, @ 32 X = 5 TPETUOT MHOXKUTEN (x—5) € €JHAKOB Ha

HyJ1a. A IITOM €/IeH Off MHOKHUTEJIUTE Ha MPOU3BOJOT (x+3)(x—1)(x—5) € eTHAKOB Ha HyJ1a, TOTalll

¥ TOj Ke Oupie Hyna. Ho, 3a cekoja apyra BpeIHOCT Ha x HUTY €JIeH Off TPUTE MHOXKWUTEJHN HE €
HyJIa, T1a CIIOPEJ| TOA ¥ IPOU3BOJIOT HE € HyJIa.

IIpumep 3. PaBenkata x + 3 =x HeMa HUTY €[JHO pelIeHnE, OMfIejKH 3a KOja OMII0 BPEIHOCT Ha
X BPEJIHOCTA Ha M3pa30T x + 3 € 3a 3 morosiema off caMaTa BPeTHOCT Ha X.

Bo TaxoB ciyyaj BeanMe ieKa MHOXKECTBOTO pellIeHja Ha PaBeHKATa € IIPa3HO MHOXKECTBO.

IIpumep 4. Paenkara |x| = x uMa OECKOHEYHO MHOXKECTBO pelieHnja. Hej3nno pemenne e
HyJIaTa i CeKOj MO3UTUBEH peajieH Opoj, HO UMa U OPOEBU KO HE Ce HEj3MHU PEIICHH]ja - CUTE
HeraTuBHU OpoeBu. Copes Toa, Taa He € UICHTUTET.

. [TpoBepu Kou BpeHOCTH Ha x O MHOXecTBOTO {-3,-2,0,1,2} ce pelieHnja Ha paBeHKaTa
x2=2-x.

‘ Pemy ru cnepHuTe paBeHKU:
2) 3% =5 =7, 6) 222 +3 = 4, ) 3 = )5 = 9 =0, 1) P =y,

@ Cocrasu paBeHKa go e/lHa HeMo3HaTa, KOja ITO UMa MHOXKECTBO pelleHHja:
a) {2}, 0){-3-1},8) {014}, 1) &.

@ 3a xon BPEJHOCTH Ha x BpeAHOCTa Ha M3pa3oT 3x -5 e efHaksa Ha: a) 0, 6) 4, B) - 27
3anuim ro ycIoBOT Ha 3ajayaTa co paBeHKa!

. HWcnuraj 3a kKou nenu 6poeBu of1 1 10 7 ce 3a10BOJICHN CIEIHATE PABEHKH:
a) x(x—4) =3x - 10,6) 2v -3 =x + 1, B) gzx—2,
-1 1
L x—— P e+12=Tr
2 2

. [TpoBepm famm: a) x =3 e KOpPeH Ha paBEeHKaTa

r) x(x2 + 11) = 6(x2 + 1), )

3x-1 x
5 =§+3,6)x:—6 € KOpEH Ha paBeHKaTa

2x+5:§—4, B) x:% € KOpeH Ha paBeHkaTta 3x —5=x-4,1)x=0u x = -5 ce KOpeHn

Ha paBeHkara x(x + 7) — 2x = 0.
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II.4. EKBUBA/IEHTHU PABEHKHA

Jla ru pasriefame paBeHKHUTE:

(x+2)(x—2)=0, 1)
x(x+2)(x-2)=0, )
x'=4, 3)

PaBenkara (1) mma fiBe pemenuja: —2 u 2, a paBeHkara (2) uma tpu pemenuja: 0, 2 u 2.
I'nemame: cexoe periienne Ha paBeHkara (1) e pelieHne u Ha paBeHKara (2), Ho He CeKOe pelieHie
Ha paBeHKaTa (2) e pemenue u Ha paBenkata ( 1). Ha npumep, 6pojor 0 e pemierne Ha (2) HO He
e pemenne Ha (1).

Paenkata (3) nma fiBe penieHnja: —2 u 2, 6upiejKu caMo KBaipaTHTe Ha THE OPOEBH ce elTHAKBH
Ha OpojoT 4.

3abeneskyBaMe: MHOKeCTBaTa oOff peniennjata Ha paBenkure (1) u (3) ce coBmaraar, T.e.
ceKoe pelleHne Ha paBeHKaTa (1) e pemenue 1 Ha paBeHKaTa (3) 1 06paTHO: ceKoe peleHre Ha
paBenkaTa (3) e penenne Ha paBenkaTa (1). TakBu [Be paBeHKY ce BUKAaT eKBUBAJEHTHH.

lIe(annunja. /lse pasenku ce sukaaiti eK8UBANCHIIHU, AKO MHOXCECIBAIIA HA HUBHUILE
peuienuja ce cosilazaaii.

W 3a gBe paBeHKH, KOM HEMaaT pelleHH]ja BENIUMeE JieKa ce eKBuBaJeHTHU. Ha mpumep,
paBeHKuTe x —3 =x 1 0-x =3 ce eKBUBAJICHTHH, OWfIe]KM MHOXKECTBOTO PEILIEHH]a ¥ HA €{HAaTa 1 Ha
NpyraTa paBeHKa € Ipa3HO MHOXECTBO.

Enna on ocHOBHHTE 3ajjaul Ha anre0para € pellaBabeTo Ha pPa3InyHuTe paBeHKH. [Ipu
pelIaBamkeTo Ha CeKOja paBeHKa, OOMYHO UCTATa ja 3aMEHYBaMe CO Ipyra MONpocTa paBeHkKa,
IITO € eKBUBAJEHTHA Ha Hea. [loToa, Taa paBeHKa ja 3aMEHYBaMe €O TpeTa yIITe MOMpOCTa,
UTH., C¢ JJofieka He JIojieMe 10 HajlIpocTaTa paBeHKa, YUH pelIeHrja ce OUUTIIEHIL.

Kora naenara paBeHKka Ke ja 3aMEeHIMe CO Ipyra OMpOCTa eKBUBAJICHTHA HA Hea PaBEeHKa,
BeJIMMe JieKa AafieHaTa paBeHKa cMe ja TpaHcdopmupaie BO MONPOCTa, Koja ' MMa UCTUTE

pemeHI/Ija KaKoO U JaaeHarTa.
3a/1a91

(1) 3a xou f1Be paBEHKH BeTMME JIEKa Ce EKBUBATEHTHU?
2)O6jachu 30mro pasenkute (x — 1) (x—2) =0 u (x— 1) (x - 2) (x - 3) = 0 He ce eKBUBATECHTHH.
@) Vicnnraj anu ce eKBUBANCHTHH CTEJHATE TAPOBH PABEHKI:

a)3x-5=4u2x=6, 06)x+2=0ux(x+2)=0,

B) 2x(x—1) (x-3)=0m 5(x—-1) (x—3)=0.

@ Hammmi Tpu napa eKBUBANCHTHI PABEHKH 1 TPH Tapa HECKBUBATCHTHI PABEHKH.




II.5. OCHOBHUM CBOJCTBA
HA PABEHCTBATA UPABEHKUTE

Heka a, b 1 ¢ ce TpOU3BOIHU palliOHATHU OPOEBH.
oOpo BU ce TO3HATH CIETHUBE OCHOBHY CBOjCTBA HA OPOJHUTE PaBEHCTBA!

1°. CBOjcTBO Ha pedIeKCHBHOCT: a=a
2°. CBOjCTBO HA CHMETPHYHOCT: a=b=b=a
3°. CBOjCTBO Ha TPAH3UTHBHOCT: (a=b¥ b=c)=a=c

4°, CBOjCTBO HA MOHOTOHOCT Ha 30HPOT: AKO KOH JIBETE CTPaH! Ha €IHO TOYHO PABEHCTBO
a=b naneme efieH uct Opoj ¢, nakK, Ke Jo0ueMe TOYHO PABEHCTBO, T.€.
(a=buceR)=a+c=b+c.

5°. CBOjCcTBO Ha MOHOTOHOCT HA MPOU3BONOT: AKO JIBETE CTPAHH HA €THO TOYHO PABEHCTBO
T'l IOMHOXUME CO eieH UCT Opoj ¢ # 0, mak, Ke JodreMe TOUHO PaBeHCTBO: ac = bc, T.e.

(a=buc#0)=ac=bc.

Bp3 ocHOBa Ha rOpHHTE CBOjCTBA HA OPOJHATE PABEHCTBA JIECHO T'M JOKAXKyBaMe 1 CIIC[THUBE
7IBE BaxKHU TEOPEMH 3a TpaHChOpMalyja Ha paBeHKUTE:

y
.' Teopema 1. Axo kox Oseitie citipanu Ha eOHa pageHKa

f(x)=2(%) (1)
000ademe eder uciti 6poj K uau uciti uspas ¢ (x) wiio e dehurupar 3a cekoja 8peOHOCI 00 x 00
Oepunuyuonaitia obaaciti D Ha pasenkaiua (1), Ke dobueme Hosa pageHka:

f(x)+h=g(x)+k, (2)
0OHOCHO, F(x)+o(x)=g(x)+o(x) 2)
KOja e eKeUBaNeHIlIHA HA 0A0eHATla.

Jlokas*: Tpeba fa okaxeme JieKa: ceKoe pellieHne Ha paBeHkarta (1) e peieHne u Ha
paBeHkara (2), omHocHO (2'); m 06paTHO: cekoe pellleHre Ha paBeHKara (2), omHOCHO (2') e
pelieHre W Ha paBeHkara (1).

a) Heka x, e pemenne Ha pasenkara (1). Toramn Ke Baxu OpOjHOTO PaBEHCTBO
f(xo):g(xo). 3)
3ax = X, U3pasor go(x) noOKMBa TOYHO OmpefieneHa BPEMHOCT, T.€ (o(xo) € HeKoj 0poj.
Ako 6pojoT ¢ (x,) T0 JoaazEMe KOH IBETE CTPaHH Ha GPOJHOTO PaBEHCTBO (3), BO COMMIACHOCT
CO CBOjCTBOTO 4°, K€ BaXXWl ¥ PAaBEHCTBOTO

f(x0)+¢(x0):g(x0)+¢(xo)' (4)

'
3Haun, x, € pelIeHue 1 Ha paBeHKaTa (2').
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0) Heka x, e penenne Ha paBeHKara (2'), T.e. Heka BaxXu OPOjHOTO PaBEHCTBO
f(x1)+¢(x1):g(x1)+¢(xl)~ (5)

*3a OHME KOHU caKkaaT 1a ' NpoIIupaT CBOUTC 3HACHA.




AXO KOH JIBETE CTpaHM Ha PaBEHCTBOTO (5) To ofajieMe 6pojoT —go(x1 ), Ke ro gobueme
PaBEHCTBOTO f (x1 ) = g(x]) . (6)

3naun, x, e pemenne u Ha pasenkara (1). Co Toa fokaxkaBMme fieKa paBeHkara (2') e
eKBUBaNeHTHA Ha paBeHKaTa (1). ClimyHO ce OoKaxyBa ieKa 1 paBeHkara (2) e eKBUBaJICHTHA
Ha paBeHkara (1).

OII TEOopEMa 1 ciaenyBaatT CJICOHUATE NMBE MMOCICIUATIN:

Mocnemuua 1. Cexoj uaer Ha eOHa pasenka moxce 0a ce iipeHece 00 eOHAlA HA Opyzailia
HeJ3UHA CIipaHd, HO CO CUPOTUBEH 3HAK.

Hasuctisa, ako KOH JiBeTe cTpann Ha paBenkata f (x)=g(x)+¢(x) nonageme —(x),
ja nobusame paserkata f (x)—g¢(x)=g(x).

la ro npuMeHNMe TOa CBOJCTBO Ha paBeHKaTa 8x—2=15x + 7.

Co npeHecyBambe Ha WICHOT 5x OfT JleCHaTa CTpaHa Ha paBEeHKaTa cO CIPOTHBEH 3HAK, a
YWIEHOT —2 O IeBaTa Ha JleCHaTa CTpaHa, UCTO TaKa, Co CIIPOTHBEH 3HaK, Ke ja JoOueMe paBeHKaTa:
8x — 5x=7+2,K0ja e eKBUBAJICHTHA HA JlaJIcHATA.

Iocnenuna 2. Axo 60 08eilie ClpaAHU HA PABEHKAIIA UMA UOEHIUUYHU (eOHAKBU) YAeHOBU,
e Moxcail 0a ce HoHUWTNATI (U30CUABAIlL).

IIpumep: Heka e nafeHa paBenkata x*+ 3x=x-6.

3ebenexyBaMe, BO IBETE CTPaHM Ha PaBEHKaTa ce cpeKasa efieH ucT u3pas x~ . Co jofaBame
KOH JIBETE CTPaHN —x7, ja loOMBaMe paBeHKara 3x = —6, KOja € eKBUBAICHTHA Ha JlaJieHaTa.

' Teopema 2. Axo Oseitie ciipanu Ha eOHA paBeHKA

f(x)=g(x) (1)
2U HOMHOXCUMeE CO eOeH UCill Opoj k # (), Ke 0obueme HO8a paseHKa
f(x)k=g(x)k (7)

Koja e exeusaseHitiHa Ha Oaderaitia paseHka (1).

Hoxkaz*: Heka x, e pemenne Ha papeHkara (1), T.e. HeKa € TOYHO OPOJHOTO PaBEHCTBO

f(x)=g(x). (8)
AKo [1BeTe CTpaH! Ha PaBEHCTBOTO (8) It IOMHOKIME €O k # () , BO COTTIACHOCT CO CBOJCTBOTO
5°, K& BaxK¥l 1 PaBEHCTBOTO:

f(xo)'k:g(xo)'k- )
3Haun, X, € pelleHne 1 Ha paBenkata (7).

Heka cera, x, e pemenne Ha papeHkara (7), T.e. HeKa

f(x)-k=g(x)k (10)

1
€ TouHO OpojHO paBeHCTBO. busiejku k =0, 3aToa u T #0,

*3a OHHe KOHU caKaaT [ja '} IPOIIMpaT CBOUTE 3HACHa.




.1 ,
Axo aiBeTe cTpaHn Ha paBeHCTBOTO (10) v MIOMHOXMME cO GPOjOT - # 0, Ke ro fobueme
paserctBoto f(x,)=g(x,).
3Hauw, x, € peleHne 1 Ha paBenkara (1).

Co Toa Teopemata 2 e mokaxkaHa. Bp3 ocHoBa Ha Hea BplIMMe TpaHchoOpMalyja Ha
PABEHKUTE LITO COIPKAT APOOHM YIEHOBU BO PABEHKHU 0€3 JPOOHM YIECHOBH.

x+1 x-3 2x

IIpumep. Heka e nanena paBeHkara ) = EY

Pemenne. 3a ga cc OCJIOGO,T_II/IMe Ol UMCHUTCJIIUTC BO paBCHKAaTa, IBCTC Hej3I/IHI/I CTpaHn

+5,

I' MHOXXHMe cO OpojoT 12 (HajMan 3aeHHYKH COApsKATeN 3a MMeHuTeaute 4, 2 u 3) u ja

HOGI/IBaMe paBeHKaTa
X XT3 02X 502
4 2 3

x+1)-3-(x-3)-6=2x4+5"-12

KOja € eKBHMBAJICHTHA Ha JlaJicHaTa.
Mocnenuna 3. 3rayuitie Ha cuilie YaeHOBU HA PABEHKAILA MONCAIL 04 ce UPOMEeHAill 80
CUpOTUBHIUL, AKO 08ellie CIPAHI HA PABEHKATIA 21 OMHONCUME CO Opojoill —1.

Ha npumep, paBenkaTta —4x + 2 =—7 e €KBUBAJICHTHA HA paBeHKaTa 4x—2=17.
3ad9 1

AKO KOH JIBET€ CTpaHW Ha €HO TOYHO OpOjHO PaBEHCTBO J0faieMe €ieH UcT Opoj,
JTasi ceKorani ce 1001Ba Mak TOYHO GPOjHO PaBEHCTBO?

AKO KOH JIBeTe CTpaHH Ha €HO HETOYHO OPOjHO PABEHCTBO JOflafieMe €eH UCT Opoj,
Jlay ceKorari ce o0uBa Mak HeTOYHO OPOjHO PaBEHCTBO?

AKO 7IBeTe CTpaHH Ha €IHO TOYHO OPOjHO PaBEHCTBO T'M TIOMHOXHUME CO €fIeH UCT Opoj,
Ty ceKorari ce o0uBa Mak TOYHO OPOjHO PaBEHCTBO?

AKO JIBETE CTPAaHU HA €HO HETOYHO OPOJHO PABEHCTBO I'M MOMHOXWME CO €[IeH UCT
(koj 610) 6pOj, M| ceKorall ce JoOuBa Mak HeTOUHO OpOjHO paBeHcTBO? HaBean nmpumep!

AXo JIBeTe CTpaHW Ha €HO: a) TOYHO, 0) HETOYHO OPOJHO PABEHCTBO TH MOMHOXKUME CO
6pojot (), KaKBO PaBEeHCTBO (TOUHO MJIM HETOUYHO) ce oOuBa?

KaxkBa paBeHKa ce 100uBa, aKo KOH JIBeTe CTPaHM Ha €[[HAa PaBEHKa JofajieMe efieH HCT
Opoj MK eIeH UCT MONMHOM 0 OTHOC Ha Hemo3HaTtarta?

MoxaT 11 ofifie]IHU YICHOBH Ha €[]HA PaBEHKa 1a IPEMUHYBaaT Off €fiHA Ha JIpyra Hej3uHa
CTpaHa 1 Kako ce ciyuysa Toa ? [Tokaxu ro Toa Kaj papenkata 7x — 6 =2x+9.
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@) Pasenkara x2 - 3x + 2 = 7 - 2x TpaHchopMupaj ja BO eKBUBATEHTHA PABEHKa, BO Koja:
a) YWICHOBUTE CO HETO3HATATA J]a Ce HAoaaT Ha JIeBaTa CTPaHa, a WICHOBHTE O6e3 Helo3HaTaTa
- Ha JlecHaTa CTpaHa Ha paBeHKara,
0) cuTe WICHOBH J1a ce HaoraaT Ha JieBaTa CTpaHa Ha paBeHKaTa.

©) Kaxko ce 0cno6oyBaMe o IMEHUTENNTE HA APOOHHATE WIEHOBH BO paBeHKaTa? [Tokaxu ro
TOA Ha efieH npumep!

10. Tparcdopmipaj Tt paBeHKHTE BO CKBHBAICHTHA PABEHKH 663 IPOIKIL
a) 3x—l:§—x, 0) l+£:x—l, B) 2x 3 —x—_1=x+1, r) xol x-2 = X3
36 2 2 4 4 6 3 2 6
@1]Tanu ce eKBUBATHTHY PaBEHKHTE:
a)x=3ux2=3x, 6)x=3u x+x2=3+x%
B) 3x(x -2) =121 x(x-2) =4?

P ru cnegEuTe MpOCTH paBEHKM:

a)x-3=8,06)3x=158) 20-x=5,1)21=7x, ;)4 -x=5, ) 10=x +6.

IL. 6. OITIIT BUI HA JIMHEAPHA PABEHKA
CO EJHA HEITIO3HATA

Heka ce JAaJJCHU PaBEHKUTC CO €/IHa HEIIO3HATa:

x—1 x+2
T2 s L
10x —2(x — 1) =3(x + 2), 2)
x(x—=2)=(x-=5) (x+1). 3)

Axo aBeTe cTpanu Ha paBeHkara (1) rm momuoxkume co 6pojor 10 (H3C 3a 2 u 5), ke ja
noOueme paBeHkaTa 10x—5(x—1)=2(x +2) IITO € eKBUBAJIEHTHA Ha IaICHATA.

IToroa, no ocnobonyBame Off 3aTpajjuTe, CoO NPEHECYBabEe HA CUTE WICHOBH HAa PaBEHKATa
Off leCHAaTa Ha JleBaTa CTpaHa U M3BpIIyBame Ha MOTPEOHUTE YIPOCTYBamba, ja [oOUBaMe
paBeHKara:

3x+1=0, (19
KOja € eKBMBaJICHTHA Ha paBeHKara (1).
Ha cnuven Haune u paBenkute (2) u (3) MoxkeMe fla TH TpaHC(HOPMEpaMe COOIBETHO BO
paBeHKHTE:
Sx—4=0 (29
u 2+5=0. (39
I'nepame, cexoja ont nagenute paBeHkd (1), (2) u (3) e ekBUBaNeHTHA Ha HEKOja paBeHKa Off
BUJIOT ax + b =0, Kajie ITo a U b ce TOUHO ONPE/IETCHN peanH OpOeBH.



Nedunnmmja. Cexoja pasenka co eOHa HellO3HATUA X, KOJa MOXce 0a ce UPAHCHOpMUPaA 80
eKBUBANEHIIIHA PABEHKA 00 8UOOILL

axtb=0 4)

Kaode wiitio a u b ce 0adenu bpoesu, ce 8UKA NUHEAPHA PABEHKA CO eOHA Hello3HAlUA.

OBoj Buj Ha TMHEAapHATA paBEHKA Ce BUKA HOpMaJieH BH/ HA paBeHKaTa.
Bpojort a ce BuKa Koe(MIueHT Npej| HENO3HATaTa X, a b - ¢;I000/IeH YJIeH.

Axo Bo paBeHKara (4) KOe(UIUEHTOT ¢ € pa3iuueH Off Hyjla, Toralia Taa yITe ce BUKa I
paBeHKa O] NPB cTeNeH CO e/lHa HeNo3HaTa. AKO, NaK, ¢ = 0, Toramnl TNHeapHaTa paBeHka (4) He
MOKE Jla ce Hapeye paBeHKa Off IIPB CTEIIEH.

3a0a4n

‘ Kou paBeHku ce BUKaaT JMHEAPHN PABEHKH CO €[[HA HEMo3HaTta?

‘HITO € KOe(HIMEHT, a ITO cIOOO/ICH WIEH Ha IMHEeapHa PaBeHKa BO HOpMaJleH BHJ?
X X 1 .

.PaBeHKaTa a) 5 +1= g +x 0) 3x+1= Ex—l , IOBEJIU ja BO HOpPMAJIEH BUJ, a II0TOA

ONpeJieNn TO KOS(UIMEHTOT U CTOOOIHAOT UJNEH.

II.7.PEHIABAILE HA IMHEAPHU PABEHKH
CO EJHA HEITIO3HATA

PermaBameTo Ha TMHEApHATE PABEHKH CO €][HA HETIO3HATA TO BPIIMME BP3 OCHOBA HA TIPUMEHATa
Ha TeopeMuTe 3a TpaHcopMalidja Ha paBeHKUTE W HUBHUTE nocneaniu. [Ipuroa, MOXHY ce
CJICJIHUBE TPH CIyYam:

I enyuaj: a = 0.

IMpumep 1. [la ce pemm paBeHKaTa S T3 Ty

x—2 x-3 4 x—4

Pemennue: [IpBo ce ocnoOonyBame off ApONKATE BO paBeHKaTa. 3a Taa IeJ IBETe HEj3UMHA
CTpaHu Ke TH IOMHOXUME co OpojoT 12. Ja fo0nBaMe eKBUBalEHTHATA PAaBEHKA:
6(x—2)-4(x—3)=4-12-3(x—4).

Ce ocnoOopyBaMe off 3arpajure, M3BPIIYBajKU Il HA3HAUYCHUTE ONEPALN:
6x—12—4x+12 =48 - 3x + 12.

HOTOEI, ' IpEHECYBAME CUTE WICHOBHU O] JIEBaTa Ha MECHATA CTpaHa Ha paBEHKaTa:

6x —12 —4x +12 48 +3x— 12=(0 v Bpumme ynpocTyBamhe Ha U3pa30T Ha IeCHATA CTPaHa.
Taka ja qoOuBaMe nuHeapHaTa paBeHka Sx — 60 =0, co koeduuuenT a =5u b =-60.
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I'o npenecyBame cnoOomHmrOT uneH —60 off JeBata Ha lecHaTa cTpaHa: Sx = 60, a moroa, ABeTe
CTpaHM Ha lo0MeHaTa paBeHKa ' ienume co koeduieHToT . Taka ja joOuBame HajmpocTaTta
paBeHKa x = 12, 11To € eKBUBAJICHTHA Ha lafieHaTa. Of Hea riefiame ieka OpojoT 12 € eMHCTBEHOTO
HEJj3MHO pellieHne, a Toa € PelieHne 1 Ha IajleHaTa pPaBeHKa.

Bo onmr ciyuaj, iuHeapHaTa paBeHka  ax+b=0 (1)

ja pelaBaMe Kora IpBo, CJIO00{HAOT WIEH b o IIpeHecyBaMe Ha IeCHaTa CTpaHa Ha paBEHKaTa,
a notoa npu a0, iBeTe CTpaH! Ha JOOMEHATA PAaBeHKA:

ax=-b 2
U IENUME CO KOS(PUIUEHTOT a | ja foOMBaMe €KBUBAJICHTHATA PaBEHKA:
b
xX=-—,
a

b
3naun: [lpu a=0 nuneapnaTa paBeHka ax +b =0 HMa eMHCTBEHO pelleHAe x = ——.
a

II caywaj: a=0, b=0.
IIpumep 2. [1a ce pemm paBeHkata 2x—1=2(x +3).
Pemenne: 2x—1=2x+6,
2—1-2x-6=0,
0-x—7=0.
Jlo6uBame nuHEapHa paBeHKa, BOKojaa=0u b=-7.
Opn Hea ja foOMBaMe paBeHKaTa 0-x=7.

I'mename npou3sBonoT 0 - x 32 KOja OMIIO BPEHOCT HA X € €HAKOB Ha HyJa. 3HAa4yM, HeMa
BPEJIHOCT Ha X 3a Koja f1a € 3ajj0BojieHa paBenkaTa 0 - x =7, T.e. Taa Hema pelenune. bunejku
MafieHaTa paBeHKa € eKBUBAJICHTHA Ha MOCJIE[HATA, 3aT0A i Taa HEMa pellieHue.

Cnopen Toa: llpu a =0, b=0 1uneapnara paBenka ax + b =0 HeMma peienue.
PaBenka Koja HeMa pelieHne OOMYHO ce BUKa MPOTHBPEYHA PaBeHKa.

III cayyaj. a=0 u b=0.

IIpumep 3. [Ja ce pemn paBenkara: 2x+3=2(x—1)+5.

Pemenne: AKo ©3pa3oT Ha ecHaTa CTpaHa Ha paBeHKaTa ro TpaHchopMmupame, Ke
3aberneknmMe JIeKa Toj € MICHTHYEH Ha M3pa30T IMTO ce Haora Ha JieBaTa CTpaHa Ha paBeHKaTa
A+3=2x43.

AKO ja pelaBaMe paBeHKara, Ke JJojieMe 10 paBeHKaTa
2x—2x+3-3=0,omH0cHO 0-x+0=0.

[TocnennaTa paBeHka e 3aJJ0BOJIEHA 32 CEKOja BPEJHOCT Ha X, T.€. CEKOj OpOj € pelieHne Ha
Taa paBeHKa. 3HauH, IaICHOTO PAaBEHCTBO HE € PABEHKA, TYKY UJICHTHUTET.



Cnopen toa: Ilpu @ =0u b =0 1uHeapHaTa paBeHka ax + b =0 e HIEHTUTET, T.e. HEj3UHOTO
pellieHne e CeKoj peasneH 0poj.

Op pasrneganute NpuMepH TieflamMe, ieka MPH PeliaBakeTo Ha TNHEAPHUTE PABEHKH CO
e/lHa Helo3HaTa BO MPaKTHKATa T'M U3BPIIyBaMe CIeHUTE TpaHc(opManuu:

1°. Oca0600ysarse 00 umenuitieauitie Ha OpoOHuUiLie 4AeHO8U (AKO UMA IHAKBU) 80 PABEHKAIA.

2°. Ocaobooysare 00 3azpaduitie (aKo uma WAKeU) 80 paseHKAilld, U3BPULYBAJKU 2U
HA3Ha4eHulle ouepayuu.

3°. Tu Zpyuiupame 4aerosuitie Witio ja cOOPHAill HellO3HANLAA HA eOHA CUUpAHA, a
C10000HUTlle YAeHO8U HA OPY2ailia CIPAHA HA PABEHKATIA.

4°. ['u caedysame cauvHuilie 41eHOBU 80 PABEHKAIIA.

5°. [lseitie citiparu Ha 0oOUeHailla pasenKa 2u 0eaume co KoehuyueHIo ipeo Hello3HAlatia
(ako o] koeguyueHil He e HyAa).

Bo HeKoM city4yan paBeHKaTa MOKE Jia Ce PEILN U MOJIECHO, KOTa KE CE IIPOMEHN YCTAHOBEHUOT
penocien Ha ropauBe TpaHcopmanuu: Ha npumep: PaBenkata 5(x +2) =35 nonecHo Moxke f1a ce
pelin, He ako MPBO ce 0CA000UME Of 3arpajaTa, TYKy ako PBO I'l OJIEIUME ABETE CTPAHU HA
paBeHkara co 5. Taka joOuBame, x+2=7 T.e. x=5.

Hpyr npumep: PaBenkara 21 = 7x, co iefiewmhe Ha ABETE CTpaHu co OpojoT 7, To J0OMBA BUIOT

3 =x, IITO € UCTO CO X = 3.
3amadnm

I[a CC pellaT paBEHKUTE CO €[JHA HCIIO3HATAa:

@a)(x-2)-9=21-x, 6)3x—(2x-7)=11-2x,
@ 2)2(x+1)-2=(x-17, 6) (x—5)" - 20 = (x+ 3)%
@ a)5x-3=3x+28—-(3x—-4), 6) 9x— 18 = 4(x - 1).

@ ) x+g+§+§:25, 6) %+x=5.

@) -7, 5) 2@—%}:3@-%},

2

® a) (x-57-(x-1)1=38, 6) (x + 3)° + 35 = (x - 2)°.
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.a) 15—x_x—5:35—x’ 6) 2x—£=§.
4 3 12 2 4
— 3x-5 9-2x «x
.a) X 2_2x+4:2’ 6) _ X
4 2 3 3 2

IL. 8. IIPUMEHA HA IMHEAPHA PABEHKA
CO EAJHA HEINIO3HATA

PemaBameTo Ha MHOTY 3aj1auu off (pM3KMKAaTa, XeMujaTa, anredpara, reoMeTpyjaTa u ApyruTe
00J1acTH Ha HayKaTa 1 IpakTHKaTa ce CBE/lyBa Ha COCTaBYBakE U PEILIaBak-e Ha IMHEApHA PaBEHKa
CcO efiHa Hemo3HaTa. Toa ce 3ajjaun, BO KOM 3aBUCHOCTUTE Mel'y BEJIMUNHUTE HE CE U3PA3ECHU CO
paBeHKa, TYKy ce MCKaXKaHW cO 300pOBM - TEKCTyalHO. 3aTOa, IPU HUBHOTO peElIaBame,
HEOIXO/IHO € 3aBUCHOCTHTE Mefy BEIMYMHHUTE BO 3ajavara Jla ce M3pas3aT M NpeBeflaT Ha
MaTeMaTUYKH ja3uK co IIOMOII Ha HEKOja paBeHKa, a I0T0a, NCTaTa Jja Ce Pelln.

PemaBameTo Ha TaKBUTE 3a/jauil Ke IO MOKaxkeMe cO TPUMEpH.

3apnaua 1. [IBajia BesocuneucT! NICTOBPEMEHO TprHajie Ha naT. Equuor tpraan op Benec
3a ['eBrenyja, a gpyruot o I'eprenuja 3a Benec. [IpBuoT MunyBan cpefso mo 15 km Ha yac, a
BTOPHOT, IITO TprHan of I'eBrenuja, Mmunysan cpefno 1o 12, 5 km Ha vac. ITo konky yaca of
TPTHYBaWbETO THE K€ Ce CPeTHAT, aKo pacrojanueTo Mery Benec u I'erennja e 110 km?

Pemenne. 3angauara npBo Ke ja pemmmMe apuTMeTHUKA. PasmuciyBame:

ITo 1 yac maTyBame Off TPTHYBabETO, BENOCHIICIUCTHTE K€ TO HaMajlaT pacTOjaHueTo Mery
cebe 3a 15 km + 12, 5 km =27, 5 km. Ounrnefno e ieka ofiroBop Ha 3ajjauaTa Ke fodueme, Kora
Ke HajaeMe KoJky matu ce coppxat 27, 5 km Bo 110 km. IIpecmeTyBajku ro KOJTMYHUKOT
110 : 27, 5 Haorame Jieka JiBajujaTa BEIOCUNIEUCTH K€ Ce CPETHAT MO 4 yaca Off TPTHYBAbETO.

Benec 110 km FeBrenuja
VV\_A/_V\J
15% M 12,5%
Liptex 1

Jla Bumme cera, Kako Ke ja pelmMe 3aavdara anre0apcku co IIOMOII Ha PaBEHKa.

Bo 3agauara ce 6apa fia ce onpeqienn camo efieH Opoj, Copeji Toa, caMaTa 3ajaya He yrnaTyBa:
OpOjoT Ha YaCOBHUTE MITO K€ T'M MOMUHAT BEJIOCUNIEUCTUTE Off TPTHYBAKETO 710 CPETHYBAKETO
na ro ozHaumMme co x. [Toroa pazmucnysame: [IpBuoT Besocunenuct 3a 1 yac u3munysa 15 km,
a 3a x yaca ke u3muHe (15x) km. Bropuor Benocuneauct 3a 1 yac u3munyBa 12, 5 km, a 3a x yaca
Ke m3muHe (12,5 x) km.



Bo cornmacHocT co ycnmoBOT Ha 3ajayaTa, MU3MUHATUTE matumra 15x u 12, Sx ce genosu of
neaunot nat 110 km, ma cnopen Toa, paBeHKaTa mTO Tpeba Jla ja cocTaBUMe, Ke Tiacu
15x +12,5x=110.

ITpu cocraByBame Ha paBeHKATa BO OBaa 3a/jaya IIOXKEIHO € 1a HallpaBUMe CKHIA KaKo Ha
upr. 1.

[Toroa, cocTaBeHaTa paBeHKa ja peliaBaMe U ro Haofame Hej3UHUOT KOpeH x = 4. 3Hauu:
JiBajLjaTa BEJOCUIIEUCTH Ke Ce CPETHAT 110 4 yaca Off TPTHYBabETO, BO LITO JIECHO CE YBEPYBAME,
aKo ja U3BpIIMMeE NOTpeOHaTa MpoBepKa.

3 . .
3anaua 2. AKO KOH IMEHUTEJIOT Ha IpornKarta Z ro fopageme 6pojot 20, koj 6poj Tpebda 1a ro fofageme

KOH HEj3UHUOT OPOUTEIT, TaKa LITO, HOBOTOOUEHATA APOTKa /la Oujie eHaKBa Ha PEIUIPOYHATA BPEIHOCT Off

JiafieHaTa aponka?

. 3
Pemenne: bapannot 6poj mTo Tpeba 1a ro jofagemMe KoH OpOUTENOT Ha IPONKATA 7 712 TO O3HAYNME CO

3, .
x. AkotH U3BPUIAME MIPUBECACHUTE IPOMEHH CO 6pOI/IT6JIOT N UMCHUTEJIOT Ha IpoNKaTa Z ,K€Ja HO6I/IGM€

3+x 3+x
JiponKaTa ,T.C. )
4+20 24

Crnopen ycoBOT Ha 3ajjavaTa, Taka jo0reHara jporka tpeda aa Oujie elHaKkBa Ha pellupoYHaTa BPEJHOCT

3
Ha lafieHara ipomnka 7 T.€. /1a OMjle eIHaKBa Ha APOIKAaTa 3

. , 3+x 4
PaBenkara mro Tpe6a ia ja cocraBume Ke Oupe: >4 = 3

AKo ja perrmmMe, Ke HajieMe JieKa Hej3UHOTO pelieHune e x =29.

I[TpoBepu, famy Toe € peleHne 1 Ha 3ajaydaral

3agaua 3. 36upor Ha mudpuTe Ha efieH nBoimdpeH 6poj u3necysa 14. Ako KoH T0j 6poj momageme 72,
Ke flobreme 6poj ITO € HaluIIaH co ucTuTe g pH, HO Bo odpaTeH pefl. Koj e Toj 6poj?

Pemenne. Axo upaTa Ha ieceTKuTe Ha 6apaHuoT ABOLM(PEH Opoj ja O3HAUMME CO X, TOTAIll HEroBaTa
nudpa Ha euHUIATE, Ke Ouie 14 — x. bupiejku eqHa feceTka nMa fieceT eauHuIM, a x IeCeTKU Ke uMaar 10 x
eJIMHULM, 3aT0a 6apaHunoT 6poj Ke 6upe 10x + (14 - x), a GpOjOT IITO € HANKUIIIaH CO UCTUTE LHPH, HO BO
oOpareH peq, Ke oupie: 10(14 - x)+x.

Cnopep ycnoBoT Ha 3ajjauata, 6apannot 6poj 10x + (14 — x) kora Ke o 3ronemMume 3a 72 Tpebda f1a ro
nooueme 6pojot 10(14 - x) +x. Taka foarame 10 paBeHkarta
10x+(14 -x)+72=10(14 - x) +x.

AKO Taa paBeHKa ja permme, Haofame ieka Hej3uH KopeH e x = 3. Crioperi Toa, iuhpaTa Ha IECETKUTE Ha
OapanuoT Opoj Ke Ouyie eHakBa Ha 3, a idpara Ha enuHALMTE Ke Oupie enHakBaHa 14—3=11.
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Bunejku mudpara Ha equHUIETE (4, HCTO Taka, W Mu(paTa HA TECETKUTE) HA KOj OUIIO
nBormppen 6poj He cMee fla 6uje moronema off 9, 3aToa BeJImMe, fieka JOOMEHOTO pelleHNe
HEMa CMHCTIA.

Ha oBoj npumep Hajy0aBo MOXeMe [la ce YBepHMe JieKa U MOKpaj Toa LITO PaBEeHKATa €
NPaBUIIHO COCTaBEeHA U PellleHa, Cenak, Hej3MHOTO PEIIeHNe, MOXKe Jla ce CITYUH, /1a He € MOKHO,
T.€. Jla He TH 3aJJ0BOJIyBa YCIOBUTE Ha 3aayaTa. Bo TakoB ci1yyaj Benume, ieKa 3ajjaqaTa Hema
peleHue.

3apgaua 4. Eqna mMajka uma 35 ropuniu, a Hej3uHUOT cuH uMa 11 ropuau. 1o KoKy rogunu
MajkaTa Ke Oujie 4 matu mocrapa off CBOjoT CUH?

Pemenne. bapanuot Opoj roguHu fia ro 03HaYMME CO X, T.€. HeKa M0 x TOJMHU MajKaTa Ke
craHe 4 maTu nocrapa of CBOjOT CHH.

Majkata cera uma 35 rojiuna, a 1o x TO[MHK Taa Ke uMa 35 + x TOJUHH.
Cera cunot uMa 11 roausu, a mo x rofiuHu T0j Ke uMa 11 +x TOuHMU.

Bo cormachoct co ycnoBOT Ha 3ajjauaTa ja cCoCTaByBaMe paBeHKaTa
35+x=4(11+x).

Kora ke ja pemmme paBeHKaTa, HaofaMe fieka Taa uMa pemenne x = — 3. [egame neka
NOOMEHOTO pellieHne e HeraTuBeH Opoj x = — 3. Toa mokaxyBa jieka 3ajaJaTta npy JaJicHATe
YCIIOBU HEMa pEIleHue, T.€. MajKaTa He MOXe J1a cTaHe 4 aTu nocrapa of CBOjOT CHH.

Mefytoa, ako 3eMeMe peBUj IeKa BPEMETO BO OJIHOC HAa HEKO] MOMEHT MOXKE Jla Ce U3pas3u
WM CO MO3UTHBEH MU CO HETaTUBEH OPOj, BO 3aBUCHOCT Of] TOA 1aJIM TOA C€ MEPHU MO UM TIPEfT
TO] MOMEHT, TOTall T0OMEHUOT OIOTOBOP X =— 3 TOJMHM OKAXKyBa JieKa MajKaTa npej 3 TouHl
Ouna 4eTUpyu maTH Mmocrapa ofi cBojoT cuH. HaBucTtuHa, mpei Tpu roguHu Majkata wumasa
35 -3 =32 ropgunu, a Hej3UHUOT cuH Toram uman 11 — 3 = 8 rogunu. 3Hauw, npef 3 ToauHI
MajkaTa Ouia 4 maT mocrapa oji CHHOT.

Cnopep; Toa, ako ro IpOMEHNMeE YCIOBOT Ha 3ajjayara fa riacu: , Ejna majka uMa 35 rogusn,
a cuHoT uMa 11 ropgunu. Ipen KoKy rogunu Majkata Ouna 4 maTu mocrapa of CBOJjOT CHH?",
Torai Ke ja jooueme paBenkaTa 35 —x=4(11 —x) 1 3ajauaTa Ke uMa perenue x=3.

3apaua 5. Efnen paMHOKpaK TPHAroOJMHAK MMa nepuMmetap 19 cm, a KpakoT My € TIOJI0NT Off
ocHoBaTa 3a 3,5 cm. [Ia ce ofipeaT TOMKUHUTE HAa OCHOBATA M KPAKOT HA TO] TPUATOJTHUK.

Pemenue: Bo 3ajauaTa nMa iBe Helo3HATHU BEIMYMHM: JOJKMHATA HA OCHOBATA 1 JOJKMHATA
Ha KpakoT. AKO JJOJDKAHATA HA OCHOBATA ja O3HAYKMME CO X, TOTalll, CIIOPE]] YCIOBOT HA 3a/ja4aTa,
MOJKUHATA HAa KPaKoT, Ke oupe: (x + 3, 5) cm.



[TepumeTapot Ha KOj OMIIO TPUATOHKK € €HAKOB Ha 30UPOT Of JOJDKUHUTE HA HETOBUTE
CTpaHH, 1a CIOPEJ YCIOBOT Ha 33/jauaTa, ja COCTaByBaMe paBeHKaTa:

x+2(x+3,5)=19.

Taa numa pemenue x = 4. 3naun: JloKuHATa HA OCHOBATa M3HECYBA 4 ¢cm, a TOJKMHATA HA
Kpakor4+3,5=7,5(cm).

On pasrienanuTe NMpUMepH TIefame, Jieka NpPH pelllaBamkeTO Ha OBOj BUJ 3ajjaud
HEOIXOJIHO €:

1°. Brumaitieano oa ce tipouuitia u pasbepe ek Ciioil Ha 3a0a4aiia.

2°. [la ce yitiepou Koja eeautiuna Ke ce 3eme 3a HeOIHAIA U UCTAATIA 0a ce O3HAYU CO X UAU
co opyza 6ykea.

3°. Ma ce yiispoaiu 3asucHociuiuitie me?y bapanaitia u 0aderuille 8eAUHUHU 80 3a0a4ailia.
4°. Co ilomout Ha 3a8UCHOCIUILE Od ce COCIIABU PABEHKATlLA.
5°. Ma ce pewu 0obuenaitia paseHka.

6°. [a ce uzspuiu iiposepka, 0anu peuleHUeillo Ha paseHKailla 2u 3a0080.4y6a YCA08UIle Ha
3a0a4aila uau He.

Koj 6poj kora ke ro Hamanume 3a 49 ro JaBa HCTHOT pe3yNTaT, KaKo U Kora Ke ro nojieiume
co 8?7

Koj 6poj kora Ke ro nopenume co 8 faBa KOMUYHUK 15 1 octaTok 57

AKO 3aMHCIEHHOT OpOj ro 3rojieMiMe 2 aTu 1 off JOOMEHUOT MPOM3BOf ofizeMeMe 15, ke
ro fobueme Opojot 27. Koj e T0j 6poj?

AKO KOH 3aMHUCIIEHHOT Opoj fofajieMe S U oOMEeHHOT 30Mp TO Hamajume 3 maTu, Ke ro
nodueme Opojot 6. Koj 6poj e 3amucnen?

30MpoT Ha TpH MOCIENOBATEIHN Lienu Opoesr u3HecyBa 39. Kou ce Tue Opoeu?

30UpOoT Of1 IOJIOBUHATA, TPETHHATA M YETBPTHHATA Off €IeH Opoj 3a 3 € OT0JIEM Off CAMHUOT
0poj. Koj e Toj 6poj?
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(7> Enen o 1Ba KOMIUIEMEHTHH aryid € 4 MaTi MOroneM of Apyruot aroil. IIpecMeraj ja
roJieMUHATa Ha CEKOj Of THE aryu!

‘ AKO JOJKMHATA Ha CTpaHaTa Ha efleH KBajpaT ja 3roJeMiMe 3a 3 cm, HeroBaTta IIIOIITHHA
Ke ce 3rosiemu 3a 57 cm?. Ofipeniut ja oKMHATa Ha CTPaHaTa Ha IJICHNOT KBajpaT!

Bo efen npaBoarosieH TpuaroJHuK eHaTa Karera e goira 20 cm, a XunoTeHy3arTa € 3a § cm
nofoJra oy Apyrarta katera. Ofapeau ri JOJKUHATE Ha ipyraTa KaTeTa u XUIOoTeHy3aTa!

OcHoBaTa Ha eJieH paMHOKpaK TPUAroNHUK € J0JIra 6 cm, a BACMHATA My € 3a | cm oKpaTKa
on1 KpakoT. Konkas e kpakot?

[IepumMeTapoT Ha eicH paMHOKpaK TPHAroJHuK € 21 cm, a KpakoT € 3a 3 ¢cm MOJOJT Off
ocHoBara. Ofpenu ja OCHOBaTa Ha TPUArOJIHUKOT!

JToJXKMHNATE HA TPUTE CTPAHU HA €[IeH TPUATONHUK Ce N3PA3E€HU CO TPH IIOCIE[OBATENHA
nean Opoesu. Ofpeny I'm JOMKMHATE HAa CTPAHUTE HA TPUATOJHUKOT, aKO HETOBHOT
nepuMeTap u3Hecysa 24 cm.

-
II.9.HEPABEHCTBO 1 HEPABEHKA

3HaeMe, CeKOj MO3UTUBEH PCAJICH 6p0] a ¢ TIoroJIEM O] HyJ1aTa, a CeKOj HETaTUBEH pEajiCH

Opoj b e momain ox Hy;ata. Toa cuMOOIMYKY ro 3anmuIIyBaMe co 3anucute (popmymure) a > 0 u
b<0.

Ha GpojHaTta ocka MO3UTUBHUTE peaHi OpOEBU TH NMPETCTaByBaMe CO TOUKH HAJIECHO Off
noueTokoT O, a HeraTMBHUTE peaHu OpOEBH - CO TOUYKM HajeBo off noyeTokor O. 3Haere,
HCTO TaKa, Off IBa peajHu Opoja a U b MOroJeM € OHOj, LITO € NPETCTaBeH Ha OpojHaTa ocKa
HAJIECHO Off APYTUOT.

HMedunnmmja 1. /[ea 6poja uau 06a uspasa (6pojHu uau anzebapcku) cép3ariL co 3Hakois >"
(ilozonem 00) uau <" (iloman 00) eeaume, 0Opa3ysaaiti HepaAGeHCUB0.

[Mpumepu Ha HEpaBEHCTBA Ce CIETHUTE CHMOOIMIKY 3aICH:
8<12,4-5>5, a>b, x<x+1, 3x—1>x+2, uTH.

Kaj cekoe HepaBEeHCTBO pa3nuKyBaMe JieBa U lecHa CTPaHa 1 3HaK (WK HACOKA)(< WK >)
Ha HEPaBEHCTBOTO.

3a JIBe HepaBEeHCTBA CO MCT 3HAK HAa HEPABEHCTBO (JIBETE CO 3HAK <, W JIBETE CO 3HAK >)
BEJIMME, JIeKa Ce eTHAKBO HACOYEHH, a 32 JIBe HEPABCHCTBA CO CIPOTUBHHU 3HAIM HAa HEPaBEH-
CTBOTO (EHOTO CO 3HaK <, a PYTOTO CO 3HAK >) BENMME JIeKa Ce CHPOTHBHO HACOYEHH.

Ha IIpUMEP, HCPABCHCTBATA 2x>5mu x>7ce C/THAKBO HACOYCHHU, d HECPABCHCTBATA
x<5umx>8ce CIIPOTUBHO HACOYCHU.



AKO J1BeTEe CTpaHM Ha HEPABEHCTBOTO ce OpOEBU WM OpPOjHU U3pa3H, BEIUME JieKa Toa €
OpojHO MU HYMEpPHYKO HepaBeHCTBO. AKO, Mak, BeTe UIM OapeM efHa CTpaHa Ha
HEPaBEHCTBOTO € HEKOj H3pa3 co MPOMEH/INBA, TOTAlll TOA CE BUKA HEPABEHCTBO €O MPOMEHINBA
WK anaredapcko HePaBeHCTBO.

BpOjHI/ITe HEPAaBCHCTBA, BCYHIHOCT, CC MCKa3u, CO CCKOE O HUB HEUITO CC TBPAH, 3a KOC
MO2KE f1a CE KaXK€ J1€Ka € TOYHO NI HETOYHO.

MefyToa, HepaBeHCTBaTa CO MPOMEHJIMBH HE ce MCKa3u, OWfIejKu 3a ceKoe Off HUB HE MOXKe
fla ce Kaxe JieKa € TOYHO WM HeTOYHO. The cTaHyBaaT UCKa3|, ako MPOMEHINBUTE BO HUB CE
3aMeHaT co HeKou OpojHu BpeiHocTU. Ha mpumMep, HepaBeHCTBOTO X > 5 He e ucka3. Ho3ax =3
TOA CTAaHyBa HEBUCTUHUT MCKa3 3 >5,a3a x =7 Toa IPEMUHYBA BO BUCTUHUT UCKa3 7 > 5.

HpOMeHJII/IBI/ITe BO aJIF€6apCKI/ITC HEPABCHCTBA CC BHKAAT YIITC 1 HEMO3HATH. 3a HUBHO
O3HavyBame€, 00MYHO TH KOpHUCTUME GYKBI/ITG X, ¥, ..

AKO 32 HeKO] M300p Ha OPOJHH BPEAHOCTH Ha HEMO3HATHTE X =X, V=), ... AAJICHO HEPABEHCTBO
IpeMUHE BO TOYHO OPOJHO HEPaBEHCTBO, BeMMME, fieKa TOj 1300p Ha OpOjHU BPEHOCTH Ha
HENO3HATUTE T'0 3210BOJIyBa TOa HepaBeHcTBO. Ha nmpumep, x =7 ro 3ajj0Bo/1yBa HEpaBEHCTBOTO
x>5,ax=3He ro 3aJj0BONyBa.

HepagencTBaTa mTO COApKAT HEMO3HATU MOXAT Jia OUAAT Off IBa BHUJIA, CIIOPE]] TOA, Al
THE CE 3aJJ0BOJICHN 32 CEKO] WM HE 3a CEKO] IMPOU3BOJIEH M300p NONYIUTEHH BPEJHOCTH Ha
HENO3HATHTE BO HUB.

Hedununnja 2. Hepasencitieo, witio e 3a0060.1€HO 3a ceKoj Upoussonen uzbop Ha 6pojru
8PEOHOCIIU HA Hello3Hallile, Ce 8UKA UOEHIUUYHO HEPABEHCIIBO, LU CAMO KDAIKO HEPABEHCIUBO.

YcBoeHO € 1 ceKoe TOUHO 6pOjH0 HEPABCHCTBO J1a C€ BUKAa UACHTUYHO HEPABCHCTBO.

Hedpununuja 3. Hepasencitiso, witio He e 3a00804€HO MAKAP U CAMO 34 e0eH OlpedeneH
u360p Ha doilyulitienu 6pOjHU 8PeOHOCINU HA HellO3HAliUIle, Ce 8UKA HEPABEHKA.

Ha mpumep, HepaBeHCTBOTO x + 1 > x € HJEHTUYHO HEPABEHCTBO, OMJIE]KH 32 KOja OUIo
BPETHOCT Ha X JieBaTa cTpaHa e 3a 1 morosema off iecHaTa CTpaHa. A HEpaBEeHCTBOTO x < 6 32 x=8
HE € 3aJI0BOJIEHO § < 6, T1a CIIOpef] Toa, TOA € HEpaBEHKA.

Cnopen OpojoT Ha HEMO3HATUTE, HEPABEHKUTE MOXKAT J1a OMJIaT: €O e[[Ha, CO ABe, CO TPH WK
noBeKe HeMmO3HATH.

HepaBeHKI/ITe CO €JHa HCIIO3HaTa uMaaT OIIIT BUJI:

JW<gr®  mm f)>g, 1)

d HCPABCHKUTC CO ABC HCIIO3HATH MMAAT OIUIT BU

fxy<gxy wum  fxy)>g(xy). (2)
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Axo Bo HepaBeHkuTe (1) u (2) u3pasure f{x) 1 g(x), OMHOCHO f (X, y), & (X, ¥) C€ LIe PAIMOHATTHI
(moMMHOMH) TIO OJIHOC HA HETO3HATHTE, TOTAIl BO 3aBUCHOCT Off CTETICHOT Ha THE TIOJIMHOMM,
HepaBenkute (1) m (2) Mokar ja OWjaT: O MPB CTeNeH VIV JIMHEAPHH HePABEHKH; O] BTOP
CTeNeH W1 KBAPAaTHH HEPABEHKH, O] TPET CTeNeH, UTH.

Hue ke pasrienyBaMe caMo HEpaBeHKH Off IIPB CTEIEH €O €/IHA HEMO3HATa.

[Tonexoraumi, moMery cTpaHUTe Ha HEPABEHCTBOTO MOXKE 1a CTOM ¥ €/IeH Off aITePHATHBHUTE
3HAIM, KOW JIOMYINTAaT W eAHAKBOCT: A <" (IIOMal WM eIHAKOB Ha), WK , > " (MOroiaeM uim
enMHakoB Ha). Ha mpumep, HepaBeHCTBaTa §<10 M 9<9 CE¢ BHCTHHUTU WMCKA3M,
a HepaBeHCTBaTa § >10 1 9 > 9 ce HEBUCTHHUTH U3pasu (3omiTo ?).

. Koj on cnennuBe nckas3u € BUCTUHUT, & KO] HEBUCTUHUT:
a)-5>-2, 0)3>0, B)4<-7, r)4-3>5+1?

Koe o ciefHuBe GpOjHI HEPABEHCTBA € BUCTHHATO, & KOE HEBUCTHHUTO:
a)5-3-2>4, 0) 6>-2, B) 820, r)5<0°?

ITpoBepu 3a KoM BPEIHOCTH Ha x € {-2,—1,0,1,2,3,4,5} HEPaBEHCTBOTO € 3aJl0BOJICHO:
a)x+4<7, 0) x> -4 <0.

IITo MOKeI j1a 3aKIYYHII 38 pPa3InKaTa a — b, aKo € TOYHO HEPAaBEHCTBOTO:
a)a<b, 6) a> b, B) a=b?




II. 10. CBOJCTBA HA BPOJHUTE HEPABEHCTBA

Bp3 ocHoBa Ha cBOjcTBaTa Ha pa3nuKaTa Ha JiBa peajHu Opoja, 3aKiydyyBaMe JIeKa BaxKu:

AKO HAMAJIeHHKOT € MOrojieM 0 HAMAJHTEIOT, TOTAIl PAa3JHKaTa e MO3UTHBEH peajeH
0poj , n ooparHo.

AKo, NaK, HAMAJIEHHKOT € OMAJl O] HAMAJIUTE/I0T, TOrall Pa3INKaTa e HeraTHBEH peaseH
0poj, n oGpartHo.

Ogue 1Be CBOjcTBA H yIaTyBaaT /ia TM yCBOMME CIEHUTE JIBE Jie(PUHULIUMN:

Hedpununuja 1. bpojoit a seaume Oeka e iloman 00 6pojoill b, ako u camo ako, pasauxaiia
a—b e HezaitiugeH Opoj, i.e.
a<bsa-b<0. (1)

Hedpununnja 2. bpojoiti a seaume Oeka e iiozoaem 00 6pojoill b, ako u camo axko, pasauxaiia
a—b e ilo3uitiueer 6poj, ii.e.
a>bsa-b>0. (2)

CuMOO0JIOT <> TO YhTaMe: K aKO M €aMo aKo" Wi e eKBHBAJIEHTHO Ha'.
Ha npumep: 2 <9, oupejkn 2-9<0, —1>-6,0maejku —1 —(—6)=-1+6=5>0.
Ke nokaxkeme fieka OpojHATE HEPABEHCTBA I IMAAT CJIEJHUBE NOBAXHH CBOjCTBA:

1°. a<bo b>a, T.c. AKO I'M CMEHHME MeCTATA HA JieBAaTa W [JeCHATA CTPaHA Ha
HEPaBEHCTBOTO, TOTAII TPeda ]a ce MPOMEHH H HACOKATA HA HEPABEHCTBOTO BO CIPOTHBHA.

Hokas. Op a < b Bo cornacHo (1) cmeyBa ieka pa3nukara a - b ¢ HeraTuBHa. Torar, nax,
pasnukara b - a Ke Oujie o3UTUBHA, T.€. b—a>0. OTTyKa cnepfyBa ieka b > a.

2°. (a<bu b<c)=a<c (cBOjcTBO HA TPAHIUTHBHOCT).

Hoxka3. Ona<bub <c cnegyBaneka a—b<0 ub—c<0.bugejku 30upoT Ha IBa HETATUBHU
Opoja e HCTO HeraTHBEH Opoj, Ma 3aToa Ke oujie (a—b) + (b—c) <0 . OTTyKa ToGUBaMe

a- c¢<0,maxkeounea< c.
HepaBeHcTBaTa a <bu b < ¢ MOXarT fia ce 0OEAUHAT BO €IHO HEPABEHCTBO a <b < ¢, KOE ce
BHKA /IBOjHO HEPaBEHCTBO, T.C.

a<b<c=(a<bub<c). (3)
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3. (a<bumeR)=a+m<b+m, (4)

T.€. KOH [[BeTe CTPAHH HA HEPABEHCTBOTO MOXKe /1a ce ofiafe (WM o[[3eMe) eieH NCT Gpoj.

Ha npumep, ako KOH fiBeTe CTpaH! Ha TOYHOTO HEPABEHCTBO —3 < 5 ro fiofafgemMe 6pojoT 7,
naK, JoOMBaMe TOYHO HEPABEHCTBO —3 +7<5+7,T.e. 4<12.




Op oBa CBOjCTBO CeyBaaT CACAHUBE JIBE MOCEUIIN:

Iocnemma 1. Axo 80 08eitie Citipanu Ha HEPABEHCIBOTIO UMA eOHAKBU YACHOBU, TLe MONCAIL
0a ce uzociuiasait, w.e. (a+m<b+m)=a<b.

Iocneguna 2. Cexoj uaer Ha HepaBeHCIiBOILLO MOXce 0d ce lipeHece 00 eOHA Ha OPY2a CIipaHd,
‘/camo UpUioa, He2oB8UOU 3HAK CUUAHY A CUPOULUEEH.

Ha npumep, a+5>8=a>8-5.
4°. (a<bu k>0)=a-k<b-k, )

T.e. AKO O8eilie CIUPAHU HA HePABEHCIUBOILO 2U HOMHOXCUME CO eOeH UCI Ho3uitiuseH Opoj,
HEepAaseHCUlBOO He a4 MEHY8a C80jailia HACOKA.

35
Ha npumep, TOYHOTO HEPABEHCTBO 1 < 5 €O MHOXCHE Ha JJBETE HETOBH CTPAHH CO 4, Toa,
NaK, IPeMUHYBa BO TOYHO HEPABEHCTBO 3 < 10.
5°. (a<buk<0)=>a-k>b-k, (6)

T.e. AKO Oseille CIUPAHU HA HEPABEHCIUBOWLO 21 UOMHONUME CO e0eH UCIL HezailillgeH 0o,
HepageHCIliBOILO Ke ja UPOMEHU C80jailtid HACOKA 80 CUPOIUUBHAL.

Hoxka3. On a <b cnepyBa a— b <0. llITom OpoeBute a — b 1 k ce HEraTUBHU, TOTAIll HABHUOT
Npou3BOJ Ke Oujie MO3UTHBEH, T.€. Ke Oupie (a—b) - k>0, ak— bk> 0, omHOCHO ak >bk.

Ilpumep. AKo JBeTE CTpPaHU Ha HEPABEHCTBOTO —3 < 5 TM MOMHOXHME cO OpojoT -2, Ke
nooueme (-3) - (-2) >5 - (-2), ogHOCHO 6 > —10.

Jlanu e BUCTHHUTO HEPABEHCTBOTO: a) 5>5, 0) 4<9, B)at+k>a, T)a-k<a?
Tlanu e BUCTHHATO HEPaBEHCTBOTO 3a CEKOja BPEIHOCT Ha X

a)2x<3x, 0) x<x, B) x>x-3, T)x*>x?

Pa3Menu ru MecrtaTta Ha jeBaTa u JICCHATa CTpaHa Ha HCPABEHCTBOTO:

a)6>-x, 06)7<-2, B)8>2—x.




Ha xou mpocty HepaBeHCTBa € EKBUBAJIEHTHO IBOJHOTO HEPABEHCTBO —5 <x <97

On HepaBeHcTBaTa 2 <6 1 3 <5 00pa3yBaj IBOJHO HEPABEHCTBO IITO MOXKE J]a T 3AMEHH.

W~

Kaxko na OpojHaTa ocka ro nmpeTcTaByBaMe MHOXKECTBOTO Ha CUTE peallHu OpOeBH, IITO Ce
Haoraat nomery Opoesure -2 u 77

II. 11. BPOJHA OCKA. MUHTEPBA/IN

1. TTo3naro Bu € mTO € OpojHa ocka. Ha Hea ru npeTcTaByBaMe peanHuTe OpPOEBH CO TOYKH.
W 6pojunTe HepaBeHCTBA MOXKAT fia OMAAT MpeTcTaByBaHU Ha OpojHaTa ocka. Ha mpumep, Ha
OpojHaTa ocka HeKa Ha OpOjoT a My COOJIBETCTBYBA TOYKa A, a Ha OpojoT b - Touka B. Toram,
reoMeTpucKaTa CMHCTa Ha HEPABEHCTBOTO a < b € BO T0a, IITO TOUYKaTa A Ha OpojHaTa OcKa
JIeXKH HaJIeBO Ofl ToukaTa B; a ako e a > b, Torai Toukara A 1eXu HaJieCHO Off Toukata B.

Ha mnpumep, cBojctBoTo 1° a<b=b>a
(pasrnenano Bo Il. 10) reomeTpucku € OunTIEHO: AKO
TOYKaTa A Ha OpOjHAaTa OCKa JIeXKH HAEBO Off TOUKATA
LipTex 2 B, Toram Toukata B jexXu HagecHO Of TOYKaTa A, u

obpatHo (1pt.2). McT e cny4ajoT u co CBOjCTBOTO

A B C

2°(a<bu b<c)= a<c—(cBOjcTBO HAa TPAH3UTHBHOCT).

OBa cBOjCTBO reOMETPUCKH €, UCTO, OUMTIIEIHO: AKO TOUKaTa A Ha OpojHaTa OCKa JIEK! HAJIEBO
ofi Toukata B, a roukara B nexu HaneBo off Toukarta C, Toraui Toukata A Ke JIeXKH YIITe IOHATIEBO
on Toukara C (upr. 2).

2. ITpu pa3rnenyBame Ha pa3HH Ipallamba CBP3aHU CO PeaTHUTE OPOEBH, YECTO 'O KOPUCTHME
noumMoT unTepBai. Hero ro nedunupame:

Hedpunnnnja 1. Hexa a u b ce 06a peaanu 6poja, ipu witio a < b. Huitiepean e MHONICECii60 Ha
cuitie peaaru Opoesi x, Kou 3a00804Y8aaitl eOHO 00 CAeOHUBe 0BOJHU HEPABEHCIUBA:

a<x<bhb;a<x <b, a<x<b; a<x<b.

Peannure OpoeBu a u b ce BUKaaT KpaeBH Ha HHTEPBAJIOT.

WHTepBaoT onpefiesieH co HEPaBEHCTBOTO ¢ < x < h T COAPKHA KpaeBuTe a u b (pT. 3a).
Toj ce BUKa 3aTBOpEeH HHTEPBAJ UM CETMEHT ¥ ce 03HauyBa CUMOOINYKH cO [a,b]. UHTepBanoT
OTpefiesieH CO HEPaBEHCTBOTO a < x < b He TH cofpKu Kpaesute a u b (upt. 36).Toj ce Buka
OTBOpPEH HHTEPBAJ ¥ ce 03HaUyBa Co (a, b).

AKO UHTEpBAIIOT COJ[PKH CaMO €JIEH Off KPaeBUTE, TO] CE BUKA MOJIYOTBOPEH HHTEPBAJ U ce
03HauyBa co [, b), OTHOCHO (a, b], a € ONpefIesIeH CO HEPaBEHCTBOTO ¢ < x < b (TPT. 3B), OTHOCHO
a<x<b (upr. 3r).
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LipTex 3

Paznukara b —a ce BUKa moJKWHA HA MHTEPBAIOT.

['eoMeTpuCcKH, MHTEPBAIOT MPETCTaByBa MHOXKECTBO TOUKH Ha Jie] O OpojHaTa 0CKa, KOU
nexar nomery Toukute a u b. Ha iprexkot 3 monuute (OJHOCHO MPa3HUTE) TOUKH MTOKaXyBaaT
nieka KpaeBuTe a U b ipunaraat (OHOCHO He Ipunaraat) Ha HHTepBanor (a, b).

IToxpaj ropHATE UHTEPBA/IN, PAa3UKyBaMe U  6eckoHeuHn' nHTepBanu. Hus ru gepunupame
BaKa:

Hepununuja 2. Mroxcecitisoitio Ha cuilie peaaHu 6poesu geaume 00pazysaaitl UHitiepsan 00
—o0 (MUHYC OeCKOHeYHOCIL) 00 + o (iayc becCKOHeUHOCHL) U ce 03HAYY8a CO CUMOOAOT
(o0, o0).

Hepununuja 3. Mroxecitisoitio Ha cuilie peaanu 6poesu X, Kou ce iiozoaemu (0OHOCHO
ilomaau) 00 Hekoj O6Poj a, ce BUKA UHILIEPBAL 00 a 00 + oo (00HOCHO 00 — oo 00 a) U Ce 03HAUYBA CO
(a,+ o ), (00HOCHO €O (—o0, a)).

Tue ce kapakTepu3upaaT co HEpaBeHCTBATA: X > d, OTHOCHO x < .

3adenemka. CumOoauTE —00 ,+00 He TH cMeTaMe 3a OpoeBu. Co HUB He € lepuHnpaHa Hul-
elHa olepalyja. Y CBOCHO €, caMo Mef'y HUB M peaHuTe OpPOEBH Jja e BOBENyBaaT pealunuTe
Ha HEEJTHAKBOCT.

Cnopep Toa, nHTEpBaNUTE (—00 ,+ 0 ), (a, To0) U (—o0, @) MOXKAT Jla ce W3pa3aT co
HEpaBEHCTBATA:

—0<x<tow; a<x<tow "I —oo<x<a.

ITo wro ce pa3nukyBa OpojHaTa OcKa Off cekoja apyra npasa?

Kou Touku off OpojHaTa 0cka COOABETCTBYBAAT Ha:
a) MO3UTHBHUTE peanHy OpoeBH, 6) HEraTHBHATE peaHu GpoeBu?

Moxe nu MHTEPBAJIOT fa €€ COCTOU CaMO O

a) nemu 6poeBH, 0) panioHATHI OPOEBH, B) UPAIMOHATTHATE OpOeBH?




[Tokaxu gexa (x, y) c [x, y] . Oppeny ja yHHjaTa ¥ IPECEKOT HA THE JIBAa MHTEpBAJIA.

Hanenn ce uarepsamure (1, 5) m (3, 7). Ongpenyu ru MHTEpBAIATE:
a) (1,5)n(3,7), 6) (1,5)(3,7), B) (L, 5)\(3,7).

. Kow BpegHOCTH Ha NPOMEHIMBATA X € {—3, —-2,-1,0,1,2, 3} ja 3aJ10BOJTyBaaT HepaBEeHKATA:
a)2x—3<5, 0)x<9,B) x>07?

II. 12. PENIEHUE HA HEPABEHKA.
EKBUBAJ/IEHTHN HEPABEHKH

Hajapasriaename HepaBeHkaTa 4x—5 <3x+ 1.

3abenexyBame, 3a x = 5 Taa NPEMUHYBA BO BUCTHHUT UcKa3 4 - 5 — 5 <3 - 5 +1, OlHOCHO
15<16;a3ax=10Taa npeMuHyBa BO HEBUCTUHUT Mcka3: 4 - 10-5<3-10+1, ogHocHo 35 < 31.

3a OpojoT 5 BenmuMe fieKa € pelleHne Ha JaileHaTa paBeHka, a 0pojoT 10 He e Hej31HO pelleHue.

Hedunnmuja 1. Cexoja 8peonociu Ha Hello3HaiATla, 3a KOja e 3a0080.4eHA 0A0eHA HEPABeHKA,
! £ ce suka pewenue Ha iliaa HEPaBeHKA.

TNy

S

3
1

Cure pewenuja Ha efHa HepaBenka f (x)>g(x) oGpasyBaar eHO MHOXKECTBO, KOE ce

BHKA MHOJKECTBO pelleHHja Ha HepaBeHKaTa i 00MYHO ce 03HauyBa co M.

I[a Ce pelnd efHa HEPABCHKA, 3HAYH, 1A C€ OIPEIr MHOKECTBOTO peme}mja Ha Taa HEPaBE€HKa.

Hedununnja 2. [J6e HepaseHKU 8eaume OeKa ce eK8UBANEHIUHU 60 0adeHa OpojHa 0baaci,
® KO HUBHUILE MHOXCeCIIBA peuleHlja 60 ftiaa 6pojHa obaacil ce cosiiazaaili (ce eOHAKBU).

IMpumep. HepaBenkute x —3 > 5 u x > 5 +3 ce eKBUBAJIEHTHH, OUJICjKM U JIBETE CE
3aJIOBOJICHM CaMO 3a BPEHOCTUTE Ha x morosjemu oy 8. Bo cormacHocT co aedwmHunmjara,
JIBe HEpaBEHKM MOXKaT Ja OujgaT eKBUBAJECHTHU BO efHa OpojHa obiacT, a 1a He ce
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eKBHUBAJIEHTHN BO fipyra OpojHa oGnact. Ha npumep, HepaBeHKUTE |x| >2u x>2ce
eKBUBAJICHTHN BO 00J1acTa Ha NO3UTUBHATE peanHu Opoesu. Ho, Bo o6macTa Ha cuTe peanHn
OpoeBH THE He ce eKBMBAJECHTHH, OMJIEjKi BO Taa o0JacT NMpBaTa HEpaBeHKA € 3aJ0BOJICHa,
OCBEH 3a X > 2, YIITE U 32 MHOXECTBOTO OPOJHU BPEJHOCTH HA X IITO CE MOMANH Off — 2.




JIBe HEepaBeHKHM ce eKBHBAJEHTHH BO JlaieHa OpojHa 00JacT yIITe W KOTra JBETe HemaaT
pelleHnja Bo Taa o0nacr.

PemaBameTo Ha fjajieHa HEpaBeHKa T'o BPIIMME, TaKa IITO MCTaTa ja TpaHchopMupame BO
IPYTH TONMPOCTH, HO €KBUBAJCHTHN HA Hea HepaBEHKH, OfieKa He JlojieMe JI0 HajimpocTaTa
HepaBeHKa, 4ie MHOXKECTBO pellieHl]ja € OYUTIIETHO.

IlITo e pemeHne Ha HepaBeHKa?

3a Kou HEpPaBCHKMU BCJIUME JI€Ka CE €KBUBAJICHTHU ?

HaBeJII/I MIpUMEDP Ha €JICH IMap €KBUBAJCHTHU HEPABCHKU U HABEIU MIPUMEDP Ha C€JICH Iap
HEpPAaBCHKU KOU HE CE€ €KBUBAJICHTHH.

II.13. TEOPEMU 3A EKBUBAJ/IEHTHUN HEPABEHKHU

TpancopmanujaTa Ha HEpaBEeHKUTE BO MONPOCTU €KBUBAJICHTHN HEPABEHKH ja BPIINME
BP3 OCHOBA Ha CJIEJIHUBE TEOPEMH U MOCIEULIN.

Ke ce orpannumme caMo Ha HEpaBEeHKHUTE O BUIOT f (x) >g (x) , @ HEpaBEHKUTE Of] BUJIOT

f(x)<g(x), necHo moxar ja ce cBefiaT Ha PBUOT BH.

Teopema 1. Axo koH Oseilie citipanu Ha 0adeHa HepaseHKa 000ademe e0eH UCIL PAUOHANeH
u3pas, Koj e 0eghuHupan 3a cexoj x 00 OepuHuyUOHaia obaacii D Ha HepaseHKailia, Ke 000ueme
HOB( HEPABEHKA eKBUBANCHITIHA HA 0A0eHATILA.

Hexa e jajieHa HepaBeHKaTa f(x)>g(x) (1)
U efieH palMoHalieH u3pa3 go(x) , KOj € neuHUpaH 3a ceKoj xe D . Ke TOKaxeMe JeKa
HEepaBEHKaTa f(x)+o(x)>g(x)+o(x) (2)
¢ CKBMBAJICHTHA Ha JIajlecHaTa HepaBeHKa.

Hoxas. a) Hexka x =x, e eiHO off pelnennjaTa Ha HepapeHKaTa (1), T.e. Hekae f (x,)>g(x,).

AKO KOH JIBeTe CTpaHM Ha TOA TOYHO OPOjHO HEPABEHCTBO IO oAajieMe OpojoT (o(xo) -
GpojHaTa BPEHOCT Ha H3Pa30T ¢ (X) 3a x = x,, BO COIIACHOCT €O CBOJCTBOTO 3° Ha GpojHUTE
HepaBeHCTBa, Ke ro fodueMe HepaseHctBoto f(x,)+¢(x,)>g(x,)+o(x,).

Cnopep Toa, pemenneTo Ha HepaseHkara (1) x = x, e pelneHne 1 Ha HepaBeHKara (2).



0) Heka cera x = x, € e[IHO pellleHHe Ha HePaBeHKaTa (2), T.e. HeKa BaXH:
f(x)+o(x)>g(x)+e(x).

AKO OfI [IBETE CTPAHU Ha HEPABEHCTBOTO IO H30CTaBUMe OpojoT ¢ (x,) - GpojHa BpeHOCT
Ha @(x) 3a x=2x, Ke ro gobueme Hepaserctsoto: f(x,)>g(x,) . 3Haum, Koe Guo peleHne
Ha HepaBeHKara (2) e peleHne u Ha HepaBenkara (1).

Co Toa TCOpPpEMaTa € TOKaxaHa. OII HEa CJIcAyBaaT NOCICANIUTE:

Iocnemnna 1. Axo 80 Oseilie ciipanu Ha HePaABEHKATLA UMA EOHAKBU YAEHOBL CO UCTHU 3HAYL,

- / itie moxce 0a ce oighpaaii.

IIpnmep. Bo HepaBenkara 5x —2x + 3 > 8 — 2x riefjamMe fieka BO IBETE CTPAHY CE CPEKaBa EMIEH
uCT uneH (—2x). AKO TOj WIEH To W30CTaBUMe Off IBETe CTpaHW, Ke JoOueMe eKBUBANCHTHA
HepaBeHka Sx+3>8.

Mocnemuua 2. Cexoj uaen Ha HepaseHKaitia moxce Oa ce tipeHece 00 eOHAllA HA Opyzailia
- / CULPAaHA, AKO UPULHOAQ C€ UPOMEHU He2ZOBUOLL 3HAK 80 CUPOULUBEH.

IIpumep. [1anena e HepaBeHkaTa 4x —5>3x 2.

[To npeHecyBaweTO HA WIEHOT —5 CO CIPOTHUBEH 3HAK Off JIeBaTa Ha JIeCHATa CTPaHa, a WICHOT
3x o1 lecHaTa Ha JieBaTa CTpaHa, oOMBaMe HOBa €KBMBAJIECHTHA HEpaBeHKa 4x — 3x > 5 — 2,
OTHOCHO x > 3.

.' Teopema 2. Axo Oseilie ciiparu Ha 0a0eHAa HepaBeHKa ce HOMHONCAI (ULl ilo0eaaill) co e0eH
ucin io3uitiuser 6poj k, ke ce 0obue HepaseHKa eK8UBANCHIIHA HA 0A0EHATIA.

Jloka3oT Ha OBaa Teopema € aHAIOreH Ha JIOKAa30T Ha TeopeMara 1, a co MOBUKYyBame Ha
CBOjcTBOTO 4° Ha OPOjHUTE HEPABEHCTRA.

HGJIGI-LGTO Ha IBETE CTpaHU CO MO3UTUBHUOT 6p0] k, 3HAaEME€ JI€Ka MO2KE J1a C€ 3aMCHH CO
1

MHOXKCHE Ha BETC CTPpaHN Ha HEPAaBEHKATa CO peUIIpOYHaTa BpEAHOCT —, T.C.

k
£ > £ ()

IMocnenuua 3. Axo Oseilie citipaHu Ha HepaBeHKAA UMAAIL 3AeOHUYKU HOIUIUUBEH

/ MHOXCUTLIeA, CO He20 MONAUL 0 ce io0eaaill 08e CIPaHUL Ha HepaBeHKailla, ipu witlo Ke ce 0o0ue

HepaseHKa eK8UBANEHIUHA HA 0a0eHaild.

=
q
=
=
- =
——
3
=
—_—
=
=
SlF
-
=
=
=
_—
—=
u;.
-
=
=
R
==
=
= =
L
=
L
= =
=
=
=
c
=
= =
b
| e
—
=
=
— =
[ -
==
m.
~ =
=
=




Bo TakoB ciyyaj BeanMe JieKa HepaBeHKaTa ja cKpaTyBame.

IIpumep. AKo iBeTe CTpaHy HAa HepaBeHKaTa 3(x—2) < 15 ru nogennme co 3 (Wi MOMHOKIME

oL ), ce ToOMBa eKBUBANCHTHA HEPAaBEHKA X —2 < 5.
3

Iocnemuna 4. Hepasenkaitia co 0poOHu OpOjHU KoepuuueHiti, moxce 0a ce paHchopmupa

80 HepaseHKa cO ueau OPOjHU KoeuuyueHiliu, ako Oeeille CIUIpAHU HA Hepa8eHKAlld ce
/L?OMHOJMLE CO UO3UTUUBHUOT HAJMAA 3AeOHUYKU COOPHCAilien HA UMeHUlieauilie Ha OpOUKUile.

TakBaTa Tpancopmanyja ce BIKa 0¢1000/yBame O]f HMEHUTEINTe.

2x—7<x+1_5~
2

IIpumep. [Janena e HepaBeHKaTa

AKko niBeTe Hej3uHu cTpanu T noMHoxuMme co H3C Ha nmenurtenure, T.e. co 6pojoT 6, Ke
noOueme HepaBeHKa 2 (2x—7) <3 (x+1)—5- 6 eKBUBaJICHTHA HA IaJIEHATA.

' Teopema 3. Axo Oseitie citipanu Ha 0adeHa HepaseHKa 2u HOMHOMCUMe (Ual ilooeaume) co

e0eH UCIl HezaitiuseH Opoj k 1 ako ja pomeHuMe HACOKATLA HA HepABeHK ATl 80 CUPOTUBHA, Ke
000UeMme HePaBeHKa, KOja e eKB8UBANCHIIHA HA 0A0eHATa, ..

(k<0):>[f(x)>g(x)<:>f(x)~k<g(x)~k}

Jloka30T Ha OBaa TeopeMa € CIMYeH Kako 1 Ha TeopeMute 1 1 2, caMo co NOBUKYBambe Ha
CBOjCTBOTO 5° Ha OpPOJHATE HEPABEHCTBA.

Iocnemuua 5. Axo Oseilie cilpanu Ha 0a0eHAa HepaseHKa 2U HOMHOXCUMe cO bpojoil —1,
HACOKAUA Ha HepaseHKalla iwipeba 0a ce UpomMeHU 80 CUpOTUUBHA.

IIpumep. Axo fiBeTe CTpaH! Ha HEpaBeHKaTa —x > 7 T'l IOMHOXHME co —1, Taa ro jobusa

BUJIOT x <—7.
3amgaqnm

. Kon Off CJICAHUBE HCPABEHKU CC CKBUBAJICHTHU U 301ITO?

a)6x—2>7+3x, 6)6x-3x>7+2, B)3x>9, r)x>3.



' Hajau nepaBenka 6e3 uMeHHUTE MITO Ke Oujie eKBUBAJCHTHA Ha HEPaBEeHKATa:

x—2 x x+1 x 2 x-5
a) — < 6) =—=>
4 2 4 2 3 6
. CO KOpI/ICTeHJe Ha T€OpeMI/ITe 3a CKBUBAJICHTHOCT Ha HﬂpaBeHKHTe 1 HUBHUTE NOCIEANIN

MOKAXH IEKa: ) 6x—3>2x 45 x>2, 0) 221

<§+1<:>x<8-

Jlokaxu ja Teopemara 2.

II. 14. PETABAILE HA IMHEAPHA HEPABEHKA
CO EJHA HEITO3HATA

JluneapHa HepaBeHKa co e[[HA HENO3HATA € CEK0ja HepaBeHKa Koja MOXKe /1a ce TpancdopMupa
BO BUJIOT

ax+b>0 mm ax+b<0,

Kajie ITo a 1 b ce Ko OMJI0 TaieHn peaHn GpoeBu.

AXo [1BeTe CTpaHu Ha HepaBeHKaTa 3x —2 <0 ru MOMHOXXHMe €O —1, Taa Ke peMuHe BO BHIOT
—3x+2>0. 3aroa, JOBOIHO € [1a ja MPOYIAME CaMO HEPABEHKATA

ax+b>0. (1)

I[Tpu ucnutyBame Ha pelleHrjaTa Ha OBaa HepaBeHKa BO 3aBUCHOCT Off BPEAHOCTHTE Ha a 1 b,
Ke pa3nuKkyBame TpH CIydau:

I. Heka a > 0. Axo b ro nmpepanme Ha iecHaTa CTpaHa, a MOTOa IBETE CTPaH! Ha HEPABEH-

Kara I'fl IOJIeJIIMe CO a, Ke ja JoOueMe HepaBeHKaTa x > b acomean 6apaHOTO MHOXKECTBO
a
pemennja Ha Hepasenkata (1). Copep Toa:

IIpn a > 0, MHOXKeCTBOTO pelleHrja Ha HepaBeHKaTa (1) ce cute peannu OpoeBH NOrojaeMu

on _2, OJHOCHO M:[—é,oo).
a a

I1. Heka a < 0. Co mpeHecyBame Ha b Ha ipyrata cTpaHa, a I0Toa co Jie/iekhe Ha IBETe CTPaHN
b
Ha HEpaBEHKaTa o g, ce Jo0MBa HepaBeHkaTa X <——. Cropep Toa:
a

IIpu a<0, MHOXKeCTBOTO pelieHrja Ha HepaBenkata (1) ce cuTe peanxHu OpoeBH NOMATIH O]

b
opojot T Te M= (—oo,—éj .
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I11. Heka a = 0. Bo T0j cnyuaj HepaBeHnkara (1) ro jo6mBa BHOT
0-x+b5>0,oqH0CHO bH>0.
Axo b e mo3uTuBeH Opoj, HepaBeHKaTa (1) e 3aoBoIeHa 3a CeKoj pealiecH 6poj x, T.e.
M =(—0,+0)=R. A aKo b e HeraTuBeH peaneH 6poj, Toram HepaBeHkaTa (1) Hema pelnenne,

TEe M=0Q.

x=3 g ox1 g
2

IIpumep 1. [1a ce penm HepaBeHKaTa

Pemenne. [TpBo Ke ce ocnoboanMe Of IPONIKATE BO Hea, TaKa IITO IBETE HEj3WHN CTPAHHU I'
nomuoxume co 6 (H3C 3a nmenurenure):
2(6-3)-6>3(x—1)-12.

IToToa ce ocnobogyBame Of1 3arpajiuTe W M TPyNupaMe CUTE YWICHOBHU LITO ja COPXKAT
Hemo3HaTaTa Ha JieBaTa CTpaHa, a cJ00OHUTE YJICHOBM Ha JleCHaTa CTpaHa, W ja moOuBaMe
€KBUBAJICHTHATA HEPABEHKA: 2x —3x>-3 —12+ 6+ 6, OMHOCHO —x > 3.

Co MHOXEH€ Ha JIBETE HEJ3UHU CTPaHu co —1, moOuBame x < 3.

ITocnepnaTa HepaBeHKa € 3a/J0BOJIEHA 3a CEKO] peasieH Opoj moman of 3. 3Hauu, MHOXeEC-
TBOTO pellieHH]a Ha JlaleHaTa HepaBeHKa ro COUMHYBAaT CUTE peajHi OPOEBH Off HHTEPBANOT
(o, 3).

MHOXecTBOTO pellieHrja Ha HepaBeHKaTa rpapuiku MoXkeMe Jia ro mpeTcTaBuMe Ha Opoj-
HaTa 0CKa cO TOYKHTE, IITO JIeKaT HAJIeBO Off TOYKaTa 3 Kako LITO € MOKaXaHo Ha IPTEXOT 4.
[Tpuroa, menot oy 6pojHaTa OCKa Ha KOj JekaT TOUKHTe (OpOeBUTE) 32 KOM HE € 3aJJOBOJICHa
HepaBeHKaTa, 0OMYHO, TO mpenpTyBame (1pT. 4).

O Dy
-2 -1 0 1 2 5 4 5) 6 -2 -1 0 1 3 4 5, 6

2
Liprex 4 Liptex 5

IIpumep 2. [Ta ce peri HepaBeHKaTa (x —2)* —3x <x(x-—3).

Pemenne. x>—4x+4-3x<x*-3x; —4x<-4.

I'n penmme iBeTe cTpanu co —4 1 jo6uBame x > 1, T.e. MHOXKECTBOTO pellieHHja Ha HepaBeHKaTa
T'0 COUMHYBAAT CUTe peanHu 6poesn moroiemn off 1, 7.e. M= (1, « ). Toa rpacpmukn e mpeTcTaBeHO
Ha IIpPTeX 5.



Na ce pemrat HepaBenkure (1 —5):

@ 2)3-4>2-x 6) 5—2y<y+8.
@ a)x-(2-x)<3x+t7, 0) (x—3)><x(x+1).
@ a)x-5<yx, 0)3(x-2)>x-1.
x+2 x x+1 x—=5 3x-2
P ) ~3>
@ o5 %) = 6
y 1l-y 2+y x+1
Lo ey 20 3(x-2)>——1
. a) 2 4 = 3 H 6) (x )> 2 .

II. 15. IPUMEHA HA JIMHEAPHU HEPABEHKUA
CO EMHA HEITIO3HATA

JluHeapHuTE HEPABEHKH CO €THA HEMO3HATA HA0TaaT Pa3HOBH/IHA IPUMEHA BO MAaTeMaTHKATa
¥ mpakThkara. Ha mpumep, pelraBambeTo Ha TMHEAPHUTE PABEHKH U HEPABEHKH CO TlapaMeTpH
CceKorall e MPOCIeieHO CO pelllaBambe M Ha HeKoja IMHeapHa HepaBeHKa CO eJ[HA HEeMO3HATa.

EBe HeKOJIKy npuMepH 3a IPUMEHATa Ha TMHEAPHATE HEPABEHKH.
IIpnmep 1. 3a Ko BpeAHOCTH HA MPOMEHJIMBATA X U3Pa30T V2x—3 e peaneH 6poj?

Pemenne. 3naeme, KB[paTHUOT KOPEH € peaseH Opoj, caMo, aKo MOTKOPEHOBUOT OpOj €
HEHeraTUBEH pealnieH Opoj. 3Hauu, u3pa3otr v2x —3 Ke Oujie peaneH Opoj, caMo 3a BpETHOCTHTE

Ha X, 32 KOW BaXKM HEpPaBEHKaTa 2y —3>( . 3Hauu, AalcHUOT u3pa3 Ke Oupie peaneH Opoj 3a

BPETHOCTH Ha x > %, OJTHOCHO aKO x e |:%oo) .

IIpumep 2. Ha xonky HaumHu OpojoT 50 Moxe fla ce pa3jiesn Ha ABa LN MO3UTUBHU
cobupoka, yrja pasiuka jia e norojema oy 20?

Pemenne. AKo eTHIOT COOMPOK € x, TOTalll APYru0T coOMpoK Ke oune 50 —x. Bo cormacnoct
CO YCJIOBOT Ha 3ajjauaTta Opoesute x u 50 —x Tpeda fja ce neu OpoeBH, Urja pa3ianka e morojiema
on1 20, T.e. Tpeba 1a BaxKu HepaBeHkata x — (50 —x ) > 20, Kajie 1T x € mpupofeH 6poj moman ot 50.

AKO ja pelmMe HepaBeHKaTa, Ke BUANME JIeKa HEj3MHOTO MHOXKECTBO PEIEHH]a € HHTEPBATIOT
(35,50), T.e.35<x<50.
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Buniejku Henmo3Hartata x e IpupofieH 0poj, Taa MOXKe Jla T 3eMa CJIeHABE BPETHOCTH:

x=31,32,33,...,49. Hus ru uma TouHO 19. Toj Opoj HM TOKaKyBa Ha KOJIKY HAUYMHI MOXKeE Jia ce
n30epe NpBUOT COOMPOK, a HA CEKO] Off HUB My OAroBapa Io eficH BTop coOupok 50 —x. 3Haun,
10CTOjaT BKYNHO 19 HaunHu.

IIpumep 3. [1a ce perm HepaBeHKata mx — 5> 3x—m, Kajie IITO X € HENO3HATa, a /1 € [IapaMeTap.

Pemenne. ['u npeHecyBaMe 4I€HOBUTE HITO ja COPKAT HEMO3HATATA X HA IECHATA CTPaHa,
a IpyruTe WICHOBH Ha JieBaTa CTpaHa, 1a ja fodrBaMe HepaBeHKarta mx — 3x > 5 — m, OJHOCHO
(m=3)x>5-m.

bunejku koedunmeHTOoT (11 —3), BO 3aBUCHOCT Off TAPAMETAPOT 11, MOKe Jia Oufie MO3UTHUBEH
Opoj, HyJla WK HeraTUBeH Opoj, 3aToa Ke pa3nukyBaMe TpU Clydan.

1. Akoem—3>0,T.e. m>3, Toraui iafieHaTa HepaBeHKa Ke uMa MHOXKECTBO pelleHu]ja

5-m
x>

m—3"
2. Ako e m—3<0,T.e. m<3, Toramui fjajicHaTa HepaBeHKa K€ IMa MHOKECTBO pelleHnja

5-m
x <

m—=3"

3. Akoe m—3=0,T.e. m=3, TOrau nociaegHaTa HepapeHka ro foomsa Bugot 0 - x > 2. Bo Takos
cllyyaj Taa He € 33J[0BOJICHA HY 32 €IHa BPETHOCT Ha X, T.€. HEj3MHOTO MHOXECTBO PEIICHH]a €
Mpa3HO MHOXKECTBO.

3a1a4m

2—x

3a KoM BPEIHOCTH Ha X [ponKaTa Ke Ouyie mo3uTHBHA?

3a Kou BPeJHOCTHU Ha IApaMeTapoT k peIIEHUEeTO Ha paBeHKaTa 2(3 —x)=3(k—2x) e:
a) TIO3UTHBEH Opoj, 6) HyJa, B) HeraTUBEH O6poj?

3a Kou BPEHOCTH Ha lTapaMeTapoT m PEHIEHHETO Ha paBEeHKaTa
a)2x—-m=m-2, 0)5m=2x-m, B)x+3m=9enoronemo on-3?

a 2-x
Penm ru cnieiHMBE HepaBEHKHM CO mapaMeTpr: a)2 (m—x) <mx+5, 0) P

<a-1.

Pemm ja HepaBeHKaTa co mapameTap: a) | +kx<2k—3x, 0)cx+c?<2x-6.



Y rii . LI B4 1

CO €EfAHA HENOIHATA

I1.16. PELHIEHUE HA CUCTEM /IMHEAPHU
HEPABEHKMU CO EJJHA HEIIO3HATA

MHOKeCTBO Of1 B¢ WM HEKOJIKY TMHEAPHH HEPABEHKHU CO €/THA MCTa HeMO3HATa, 3a KOU Ce
Oapaart 3aeJTHIUKH pellieHNja, ce BUKA CHCTeM JIHHEAPHH HEPABeHKH €O e[JHA HeMOo3HAaTa.

IIpumep. Ao ipomMeHIMBaTAa X TpeOa, UCTOBPEMEHO, J1a T 33/J0BOJTYBA YCIOBUTE:

x>-3,x>1wux>>5, TOrau oBrue TpH HEPABEHKH, BeJMMe, 0Opa3yBaaT CUCTEM JIMHEAPHH
HEpaABEHKHU CO €[JHA HENO3HATa.

Perenne Ha 0BOj cucTeM JMHEApPHH HEPABEHKH € ceKoja BPEHOCT Ha X, 32 Koja M TPHUTE
HEpaBEHKH O] CUCTEMOT ce 3a7ioBoJieHn. He e Tenmko f1a 3aknydnme, ieka pelienne Ha TOPHAOT
cucTeM Ke Oufie cexoj peaneH Opoj moroneM off 5, a MHOXECTBOTO pPelleHHja — HHTEPBAJIOT
M=(5, »).

3aToa MOKeMe J1a KaKEME JICKa:

NaneH 6poj x € peleHne Ha €IeH CUCTEM JIMHEAPHU PaBEHKH CO e[JHA HEMO3HaTa, aKo ja
3aJI0BOJIYBa CEKOja Off HEPABEHKUTE OfI IAICHUOT CUCTEM. MHOXKECTBOTO Off CUTE TaKBU
BPEJHOCTH X CE HAPEKYBa MHOXKECTBO pelIeHHja Ha 1aJ[eHHOT CHCTEM.

2x-1>4

Ha npumep, 6pojoT 3 e pemenue Ha cucreMor |~ >0, ounejku 2-3-1=5>4, -3+5=2>0u
3x<10

3-3=9<10. MefyToa, 6pojor 0 He e perienne, bujejKu MpBaTa HepaBEHKA He € 3aI0BOJIeHa, 6e3
pasiuKa anu OCTaHATUTE JIBE HEPABEHKHU CE 3a10BOJICHH.
JlafieH cucreM JUHEApHU HEPABEHKU MOKE U Jla HeMa pelienne. TakoB e, Ha Tpumep,

x<l1
CUCTEMOT {x . 5 OupiejKu He mocton 6poj Koj, HCTOBPEMEHO, € OroJeM Of 5, a € oMan of 1.

3dIa"

. Kora CICH 6p0] € PCILICHUC Ha TaJiIcH CUCTEM JIMHCAPHA HEPABEHKHU CO €JHA Herno3HaTa?
. HaBCI[I/I IpUMEP Ha CUCTCM JIMHCAPHU HCPABCHKHU CO €[JHA HCMMO3HaTa KOj HEMa pEeIICHUC.

@) Hasenm npuMep Ha cHCTeM IMHEAPHN HEPABEHKH CO €jJHa HEMIO3HATA 3a KOj E/HO PElICHHE
e 6pojot -1, a OpojoT 2 He € PEelIECHUE Ha TO] CUCTEM.

MUMHEAPHA (DYHKUMKIA
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I1.117. PELHIABAILE HA CUCTEM /IMHEAPHU
HEPABEHKHN CO EJJHA HEITIO3HATA

3a fla CC pelir MaicH CUCTEM O] IB€ UJIN HCKOJIKY JIMHCAPHN HCPABEHKHU CO €[1Ha HEIIO3HAaTa,
pBO, Tpeba Jla ce peln OfieTHO CEKOja HepaBeHKa Off CHCTEMOT, a IOTOa i Ce U3/IBOY 3ae/THIY-
KHOT JIeT (MPEeceKOoT) Off MHOXKECTBAaTa Ha HUBHUTE pellieHnja. AKO TaKOB 3ae[JHMYKHY JIeNl He
II0CTOH, T.€. aKO TOj € MMpa3HoO MHOXKCECTBO, CUCTEMOT HAa HCPABCHKU HEMA PEIICHHUE, WA
CHCTEMOT € MPOTHBPEYEH.

{3x -5>T7-x
IIpumep 1. [Ta ce peum cUCTEMOT HEpPaBEHKH
-x+8>0

Pemenne. JlecHo Haofame JcKa pBaTa HEpaBCHKA € 3aI0BOJICHA 3a X > 3, aBTOpaTa3a x < 8.

3Hauw, peleHnja Ha CUCTEMOT ce CUTe peanHu Opoesu nomery 3 u 8.

OnpenyBambeTo Ha MHOXECTBOTO PEIECHH]a HA CHCTEMOT, 3HAUUTEIHO CE OJIECHYBa, aKo
MHOKeCTBaTa Ha pellieHnjaTa Ha ceKoja OfifielTHA HepaBeHKa Off CHCTEMOT OHJaT MPEeTCTaBeHN
Ha rcra 6pojHa ocka. Toa ro u3BegyBame, Taka ITO TH NPELPTYBaMe OHUE AENOBH Off OpojHaTa
OCKa Ha KOW JIeXXaT TOUKHTE 32 KOW CeKOja OfifielTHa HepaBeHKa He € 3aJjoBojieHa. Bo TakoB
ciydaj, HempeupTaHUoT fien off OpojHaTa ocka (ako MMa TaKoB) Ke HU IO J1aJie MHOXKECTBOTO
pellieHnja Ha Ja[EHNOT CHCTeM HepaBeHKH. Kako mTo riefame, HalllMoOT CHCTEM HEPaBEHKH
MMa MHOXECTBO pellieHrja ofipefieHn co 3 < x < § (1pT. 6), NI pelieHn]ja Ha CUCTEMOT Ce CUTE

peanHu OpoeBu off UHTEpBaIOT M =( 3, §).

IIpumep 2. 3a KoM BPEAHOCTH Ha M=(3,8)
IapaMeTapoT k PEIIeHNETO HA PABEH- m = m
)

KaTa 3x — k=2 — x Ke Oujie MO3UTHUBHO U

romMajio ox 57

, . k+2
Pemenne. OTKako Ke ja pelmmme JajfieHaTa HepaBeHkKa, Jo0uBame X = I Cnopen ycno-

. . . k+2
BOT Ha 3aJjayara, Hej3MHOTO peleHne Tpeba f1a ja 3a10BoJyBa IBOjHaTa HepaBeHKa 0 < 1 <5,

KOja, I1aK, € CKBUBAJICHTHA HA CUCTEMOT HEPABEHKU:

E>O

ﬂ<5
4



ITpBaTa HepaBeHKa BO TOOMEHMOT CHCTEM € 3aJJ0BOJIEHA 3a k > —2, a BTOopaTta 3a k < 18.

3Hauu, CUCTEeMOT HEpaBEeHKH Ke MMa PellieHn]ja OfpefieH! CO MHTepBaNOT —2 <k < 18.

OrtTyka 3aKkiIydyBamMe, pelIeHUETO Ha IafieHaTa paBeHKa Ke Oujie MO3UTUBHO 1 TIOMAJIO Off 5,

KOra MmapameTaporT k 3eMa BPEIHOCTH O HHTEPBANOT (-2, 18), T.e. Kora e HCIONHET YCIOBOT

2<k<18.
3aa49m1

Pemm ru cucremure JIMHEAPHA HEPABCHKH:

2x—1>x-5 8—2x<3x-5
® a){ 6){

x+3<3x-2, l—-x>x+2

3(x-2)-5>3+x

X
® 2" 6) 12(x—1)-3<2
2x<2(x+1), 4x>3(x-1)
x<2(x—l) 2x_1+£>3_x_4
@ a) 2xr-3>x+1 o2 22
x=2 x+1
x-1 x— >3-——
T<3x—5’ 3 2

Hcnutaj 3a Kou BpeJHOCTH Ha TapaMeTapoT m PaBeHKaTa x —2 = 3(x —m) uMa
a) MO3UTHBHO pelleHne, 6) HeraTUBHO pelleHne, B) peneHue x= 0.

A 3a Kou BpeHOCTH Ha [TApaMeTapoT p u3pasure a=2p+3,b=4p—-Suc=p+ 13 Ke MoKaT 1a
OupgaT MepHU OpOEBHM HAa CTPAHHUTE Ha €1€H TPUArOJIHUK?
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I1.18. JUHEAPHA ®YHKIINJA

Ha ro pasriegame ClieqHUOB:

IIpnmep. [ToueTHaTa TEeMIEpaTypa Ha BofaTa, IITO € CTaBEHA BO JIOHET] 32 3arpeBame, € 7°C.
Cekoja MuHyTa TeMmmepaTypara Ha BojaTa ce nmokauysana 3a 3°C. KoakaBa ke Oupe
TeMIepaTypara Ha BOfjaTa BO JIOHEIOT 110 X MEUHYTH?

Pemenne: Ako 3a 1 MiHyTa 3arpeBame TeMIepaTypara Ha BojiaTa ce mokauysa 3a 3°C, Torai
3a X MUHYTH 3arpeBame Taa Ke ce mokauu 3a (3x)°C. OuuriaegHo e feka BpeJHOCTa Ha
TeMrepatyparta y (Bo llen3uycoBu creneHn) Ha BojiaTa 3aBUCHO OJf BpeMETO x (BO MUHYTH)
MOXe fla ce ofipeu 1o hopmyrara y =7 + 3x.

Ha cekoja BpegHOCT Ha x i1 COOJIBETCTBYBA €IMHCTBEHA BPEHOCT Ha y. 3HauH, co hopMyarTa
y=T7+3x e 3agaeHa ¢pyHKIH]a.

3aKOHOT Ha IOKaYyBamkETO HA TEMIIEpaTypaTa Ha BOJjaTa, IITO € U3pa3eH co ropHara gop-
MyJa, € TOYEeH caMo 3a OTPaHUYEeH BPEMEHCKH MHTEepBall, OWjiejKM 3HaeTe JieKa HajBUCOKaTa
TeMIepaTypa ITO MOXKe J1a ja JOCTUTHE BojiaTa Npu 3arpeBame € 100°C.

Copen Toa, ¢yHKIHjaTa MTO € 3afajieHa co ¢opmyaaTa y = 3x+ 7 Ke uma jiepuHUIIIOHA
obmact (momen) D= 0; 31].

OpnroBopoT Ha 3ajjavata Ke riacu: bapanarta remneparypa y Ha BojjaTa Ke oupie: y = 3x+ 7,

Kafie mTo x [0;31].

Bo npaktukara, (pu3nkata u MaTeMaTHKaTa 4ecTo ce cpekaBaMe co (PYHKIUH, MITO Ce
3a/1afieHu co hopMyJiaTa off BUOT

y=ax+b,

Kajie IIITO X ¥ y ce IPOMEHJIUBH, a a ¥ b najieHn (PUKCHU OPOEBU.

Hedunnnuja 1. yukyujaiia f:R—> R wilio e 3a0adena co gopmyaaitia 00 U0

y=ax+b, kade x u y ce ipomenausu, a a u b - dadeHu bpoesu, ce 8uKa JUHeAPHA (PyHKYuUja.

[TpomeHnmBaTa x ce BUKA He3aBHCHO MPOMEHINBA (M apTyMeHT), a y - 3aBHCHO TPOMeH-
JmBa (U BpegHOCT Ha (PyHKHHjaTa). Bpoesute a u b MoxKaT fa 6uiaT Kou Ouito peanHu opoe-
B (BKJTy4yBajK ja ¥ HyJaTa) U ce BUKAAT NapaMeTpH Ha TnHeapHaTa ¢yHKimja. BpojoT a yimre
ce BHUKA 1 KOe(HIeHT MpeJ apryMeHTOT X, a b - c/1000/ieH WIeH.

AXo ce O3HaTH TapaMeTPUTE g U b, TMHEapHaTa (PYHKIU]jA € e[JHO3HAUHO OIpe/IesIeHa.




Axo nmuHeapHaTa (pyHKIMja He € CBp3aHa co HEKOj KOHKPETEH IPooIieM (KaKOB IITO € CITyJajoT
BO pasryieflTaHuOT MPUMEp), TOTall Hej3uHaTa Ne(puHANMOHA 06JacT (ToMeH) Ke Ouje
MHOKECTBOTO R Ha cute peannu OpoeBu, OufiejKu n3pa3or ax + b UMa CMHCIA 3a CEKO] PeajieH
opoj x.

3aroa, 00MYHO, JOMEHOT Ha IMHEeapHaTa (DyHKIIMja He TO COOMIITYBaMe, a 'O ofipazoupame;
1 YeCTO BelnMe ,JIMHeapHaTa (hyHKIHja y = ax + b" HamecTo (pyHKIMja f : R — R 3ajjajieHa co
topmynatay=ax+b".

[Tpu b =0 dpynkumjaTa y =ax + b ro f0OUBa BUJIOT y = ax.
dyukumjara y = ax, Kajie IITO x ¢ R € CIEIWjaleH BHJI HA ONIITATa JMHeapHa (PyHKIH]ja

y=ax+b3ab=0 uymre ce BuKa ()yHKIHja Ha MPABaTa NPONOPIMOHATHOCT.

1. dynkumjaTa f: R — R 3amajieHa e co ¢opmynata: a) y=—-x +5, 6) y=x, B) V= x,

™ |

X
r) y=x*-3,1) y= e Kowu op Te pynkumu ce nuHeapHu?
‘ Hanena e cdynkuujata f co ¢opmynaTta y = 2x — 3, Kajie IITO xe{—2,—1,0,1,2,3,5}.
Onpenyt ro MHOXKECTBOTO Ha BPETHOCTUTE Ha Taa (pyHKImja!
. OyHRIMATE f W g Ce 3ajIaJIcHu CO TaOIHIUTeE:

a) 6)
x|—3|—1|0|2|7 x|—5|—2|0|3|4

fWl ol 213 5|0 g| 5 | 2

IToxkaxu JE€Ka f n g CC JIMHCapHU (I)YHKIH/II/I N MCTUTE U3pa3u T aHAIATHIKN!

. HomxunHara Ha xkene3Ha npayka npu 0°C e / = 2m . [Ipu 3arpeBame Ha cekoj 1°C fomkuHaTa
Ha mpaykata ce 3rosiemysa 3a 0, 00012 m, a ipu Jajieme Ha cekoj 1°C - Taa ce HamamyBa 3a

0,00012m. Konkasa Ke Gupie fomxunaTa (/) Ha mpadkara Ha remneparypa :°C ? 3pasu ja

3aBUCHOCTA Ha IpayvkKaTa Of TeMnepaTypaTa! Kaksa qDYHKIII/Ija € Taa 3aBUCHOCT?

(5) Ejmara cTpaHa Ha MPaBOArONHMKOT € JOJTa 3 cm, a pyraTa x cm. Ha mTo e eHakpa
momTrHaTa P Ha mpaBoaronHukoT? Kaksa ¢yHKIMja € 3aBrcHOCTa Ha P of1 x?

. Enen mon nma pomkuna 24, 5 mm. M3pasu ja 3aBUCHOCTA HA IOJKAHATA () HA OTCEUKATE
(Bo mm) oy 6pojoT x Ha ronosute. KakBa (hyHKIHMja € Taa 3aBUCHOCT?
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@ Bacurennre jarnesogopopu (nnu napacdpunn) umaat onmra opmyna C H, . Kaje mto n
e OpojoT Ha jarJepoHATE ATOMHI BO MOJIEKYJIOT, IPU TO 7 < 60 . I3pa3u ja 3aBucHOCTa
Ha BOJJOPOJHUTE aTOMHU Kako (pyHKI1H]ja off OPOjOT Ha jarIepOAHUTE ATOMHU BO MOJIEKYJIUTE
Ha 3acuTeHuTe jarnesogopopu. llITo e fomen Ha Taa yHKIHja?

On 5 ToHu Xene3Ha pyfia ce fo0MBaat 3 TOHM Xene30. M3pa3u ja MacaTa Ha JOOUEHOTO
kene30 (y) Kako (hyHKIMja Off MacaTta Ha keJie3Harta pyja (x). Kaksa e Taa ¢ynkumuja u
IITO € HEJ3UH JOMEH?

©) Epescm’® 6akap nma Maca 8,9 g. I3pasi ja Macara (y) Ha e[iHO Tapye 6akap Kako (yHKIja
OJl HETOBHMOT BOJYMEH (x).

Enen aBroH ce IBIKY paMHOMEPHO MTPABOIMHUCKH co Op3uHa of1 250 km Ha yac. [Ipercrasu
ro I3MMHATHUOT AT Ha aBUOHOT KakKo (pyHKIMja Ha BpeMeTo! KakBa ¢pyHkimja ce modmsa?

II.19. TPA®UK HA ®YHKIINJATA y =ax

Bo ¢yukumjaTta y = ax, unja nepuHUIOHA 00IACT € MHOXKECTBOTO Ha CUTE PealHu OpPOeBH,
napameTapoT a Moxke Jia Oujie Mo3UTUBEH OpPOj, HyJa, WM HEraTUBEH Opoj.

Heka e panena ¢ynkumjata y = 2x Kajie ITo xe R U a =2 > 0. 3a 1a r0 KOHCTpyHpame
HEJ3UHUOT IpauKoOT, ja cCOCTaByBaMe TaONIuIaTa:

x [-4 |-35| -3|-25|-2 -1 0 1 1,5 2 3 35| 4

y |-8 [-7 |-6 [-5 |-4 [-2 0 2 3 4 6 7 8

YA Axo CeKOj nap COOABCTHU BPEOAHOCTHU Ha

HpOMeHJII/IBI/ITe xXny on TaGJIHHaTa ' 3¢MEME 3a
KOOpIII/IHaTI/I Ha TOYKa, Ke n IIOﬁI/IGMe TOYKUTE.
(-4; -8), (-3,5; =7), (-3; —6), (-2,5; =5), (-2; —4),
(15-2),(0;0),(1;2),(1,5; 3), (2, 4), uTH.

['m KOHCTpyHpaMe THe TOYKH BO KOOP/IMHATHATA
pamuuHa (1pT. 7). 3abenexyBame jieKa KOHCTPY-
X 5 WpaHWTE TOYKM JIeKAT HA e/THA TIPaBa ITO MAHYBA
HI3 KOOPIMHATHAOT moueTok. Taa mpasa (pT. 8)
Ke mpeTcTaByBa rpaguk Ha (hyHKIHMjaTa y=2x, Kajie
ITO xeR.

. Ha uct HaumH, MoXeMe J1a TO KOHCTpyupame
rpatuKoT Ha (hYHKIMjaTa y=—2x, KaJie lTO x € R Ha=-2
. <0. Toj rpacpuk (1pt. 9), HcTO TaKa, MpeTCTaByBa MpaBa,
KOja MIHYBa HU3 KOOPANHAHTHUOT MOYETOK.

Liptex 7




Liptex 9

AKo Bo (popmynara y = ax € a= 0, Toram rpagukoT
Ha (yHKimjaTa y=_0x (ofHOCHO y=0) BO MHOXKECTBOTO
Ha CHTe peajHu OpOeBM € camaTa x - Ocka, OuejKn
caMo TOUKHTE O Hea MMaaTr oppauHata y = 0.
Cnopen Toa, Ke BaxH Clie[{HaBa:

LipTex 8

Teopema: [pagpukoit Ha pyHKkyujaitia witio e 3a0adera co gopmyaaitia y = ax, xeR e
iipasa, Koja MUHy8a HU3 KOOPOUHATHUOUL UOYEIOK.

Axo neduHrImoHaTa obacT (ToMeHoT) D Ha (pyHKIMjaTa y = ax € HEKOe TOIMHOKECTBO Off
R(D < R), Toraui 1 Hej3MHUOT rpapuk Ke NpeTcTaByBa, HCTO TaKa, HEKOE MOJMHOXKECTBO Off
TOYKHTE Ha npaBaTta. Ha nmpumep: nosymnpasa, OTceuKa, UK OICTHNA TOYKH.

Ha uprex 10 nmpercraBenn ce rpadpuuute Ha YeTUPH (PYHKIMK:

y=lx y=3x, y=—2x n y=—lx
27’ ’ 27
I'nepame: of BpeHOCTa HA APaMETapoT a 3aBUCH
aronoT ITo rpadMKOT Ha (PYHKIMjaTa y = ax ro 3adaka
cO MO3UTHBHATA Hacoka Ha x-ockata. [Ipu a > 0 T0j
aroxn e octap, a ipu a < 0 toj e tan arod (upt. 10).

3aToa mapaMeTapoT a ce BUKa YUITE U arjoB
Koe)MIMeHT Ha IPaBaTa, 1ITo e rpadyK Ha (hyHKIMjaTa
y=ax.
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Lptex 10




3
@ Haupraj ru rpachuimre Ha yHKIIHTE: a) y = 3x, 6) y=-3X, B) y=X,T) y=—x, ) ¥ = i

@) Hus xou kBagpanTH MuHyBa rpadukoT Ha hyHKIjaTa y = ax, aKo e: a) a> 0, 6) a < 0?

3) Ejen 6a3eH ce moMHM Off e/lHA IIEBKA, Koja aBa 12 uTpu Boja Bo MuHyTa. a) M3pasu ro
KOJIMIEeCTBOTO Bojia (y) BO 6a3eHOT Kako (hyHKIMja Ol BpeMeTo (X) Ha MOJTHEHETO!
0) [Jobuenara (yHKIHMja MPETCTaBH ja TpauIKK U Off rPahuKOT MPOUYNTA] KOJIKY JTUTPH

BOJIa Ke MMa BO 0a3eHOT 110 3Z yaca of] MIOYETOKOT Ha HErOBOTO MOJTHEE?

@ Enpo mmme cobupa 0,6 mutpu muBo. M3pasu ro KOMMIECTBOTO MUBO () BO JUTPH, KAKO
¢dhyHKIHEja o 6pojoT Ha Imumumkara (x). [llto e nedurnmona obmact Ha Taa GyHKIH]ja?
dyHnkumjaTa npercrasyu ja rpaduuku!

() Epennemak ManyBa o 4 km Ha yac. I3MIHATHOT TTaT H3pa3i o Kako (hyHKIja Ol BPEMETo,
noToa o0KreHaTa (pyHKIyja IPeTCcTaBy ja rpaduuku!

. On 100 kg 6parHo ce moouBaar 120 kg ne6. Mi3pasu ro KommdaectBoTo o0ueH e (y) Kako
(byHKIHja O KOIMIECTBOTO OPAIIHO ().

Enektpuyna crpyja jaka 1 ammep of pacTBOpoT Ha cpeOpeH HUTpat ofjenaysa 1,118 mg
cpedpo 3a 1 cekynpa. V3pasu ro KOMMIECTBOTO Ha OJIfIETIEHOTO cpebpo (v) Kako (pyHKumja
o1 BpemeTo (x).

IL. 20. TPA®UK HA ®YHKIUNJATA y=ax+b

. 1 .
Heka ¢ynkuujara e 3ajajena co opmynarta y = 7 +3.3a/a ro KOHCTpyrpame Hej3MHIOT
rpaduk, ja cocTraByBame TaOIuIaTa:

x -5 —4 -3 -2 -1 0 1 2 3 4 5

1 R 2 | 2L 3 | 3L 4 | ax 5 | st
Y12 2 2 2 2 2

IToroa, BO KOpiMHATHATa PAMHMHA ' KOHCTPYMPAME CUTE TOYKH, YN KOOPJMHATH CE
COOJIBETHUTE BPETHOCTH HA IPOMEHJIUBUTE X U y 3eMEHU Off Ta0auIaTa.

I[a BUNTAME KafI€ JICKAT TaKa KOHCTPYUPAHUTE TOYKHU HA TPTECK 11.



3a Taa OeJ BO UCTUOT KOOPAUHATCH CUCTEM

Ma ro Hauprame W rpadukoT Ha (PyHKIMjaTa

y= LI KOj 3HaeMe JieKa € papa IITO MIUHYBa
2

HU3 KOOpauHATHUOT novyeTok O(0, 0) m Toukara R0

A(2,1) (upr. 11). A

=V

bupnejkn xoja 6un0 BpeHOCT Ha U3Pa30T

y _1 x+3 CeKoraii € 3a 3 morojema oj COOJ-
2

BETHATa BPEJHOCT Ha MU3Pa30T 1., saroa
OpAMHATaTa Ha ceKoja TOYKa Off Fp%l(bI/IKOT Ha LpTex 11
¢dyHKIMjaTa ¥ =%x+3 Ke Omye 3a 3 moronema

O] COOJIBETHATa TOUYKA Ha TpahuKkOT Ha pyHKIHUjaTa y = %x .

) 1
3Haeme, rpauKOT Ha (pyHKIMjaTa ¥ = Sve y

(V2]

npaBa, 3HauM U rpaukoT Ha (PyHKIHjaTa 9;}

1 4
y= Ex +3e npasna. Taae napa’jciiHa Ha mpaBaTa b X

1
y= Ex 1 JIeXKn 3a 3 CIMHUIN Ha[] HEQA BO HACOKa A

Ha y - ockara. (mpr. 12)

Bo omuT cnyvaj Baxku cinefHasa:

Liptex 12
.l Teopema: [pagpukoiti ha auneapHaitia pyHkyuja y = ax+b,x € R e iipasa.

CnuaHO KaKo Kaj (yHKIMjaTa y = ax M TyKa Baxu: AKO le(pMHAIIMOHATA 00IACT (JOMEHOT)
Ha IMHEapHaTa (PyHKIM]ja y = ax + b He € MHOKECTBOTO R Ha CUTE peajiHi OPOEBH, TYKY HEKOE
MIOJIMHOXECTBO OfI R, TOTAIll ¥ HEj3MHUOT rpachuiK, UCTO TaKa, Ke Oujie HEKOe MOJIMHOKECTBO
Off TOUKWTE Ha TIpaBaTa, Ha MpUMep: MONYIpaBa, OTCeuKa, WU OffIeTHA TOUKH.

bunejku nonox0aTa Ha MpaBaTa BO paMHMHATA € €IHO3HAYHO ONpefie/IeHa CO IBE PA3TUYHU
TOYKH, 3aTOA 3a L[pTame Ha rpauKoT Ha JMHEeapHaTa (yHKIHja TOBOJHO € Jia ce onpefenar
KOOPIMHATHTE CAMO Ha JIBe TOUYKH Off TPa(PUKOT.
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Hanpraj ru rpacunure Ha cnegauTe (QyHKIMN:
1. a) y=xtl, 0) y=2x-3.

2. a) y=-3x+0,5, 6)y=%x+%.

3. a) y=-2x+4, 0) y=4x-3.
II. 21. BAEMHA ITOJ/JIOXKBA HA TPAOUIIUTE
HA HEKOU JIMHEAPHU ®YHKIINN
TTa BuMMe cera, Kako Off Bpe[IHOCTUTE Ha TapaMeTpUTe a i b 3aBUCH MONOXKOaTa Ha rpadu-
KOT Ha (hyHKIMjaTa y = ax + b BO KOOPJMHATHATA PAMHHHA.

Ha nprex 13 Haupranu ce rpacuuuTe Ha TUHEAPHUTE (PYHKIUU: y:%x+3, y=%x u

3
y:%x—z. nepame neka u Tpute (yHKIMM UMAaT €fleH UCT KOe(UIUueHT a:Z’ ace

pasjnKyBaaT caMo I10 CJIO6OIIHI/IOT yjieH b.

HuBHuTe rpacuny ce Tpu napanenHu mpaBu
KOM ja ceyaT y- OCKaTa COOJABETHO BO TOYKHUTE
/ - A(0;3), 0(0; 0) 1 B(0; —2), unyt opiiHaTH CE €JHAKBU

5 Ha ca000AHUOT uleH b BO (opmyrnaTa Ha
3% coopseTHATa (PYHKIH]a.

g
9 3Hauy, rpacuKOT Ha JMHeapHaTa (PyHKIHja
Y y=ar+bjaceue y - ockara Bo Toukara (0, b),
B(0,-2) Yija OpIHATA € eHAKBA Ha b.
Ha uprex 14 nanpranu ce rpadumure Ha
(yHKIMATE!
LpTex 13

y=§x+2, y=2x+2, y=—2x+21/1y=—§x+2,

I'negame, HMBHATE TpachuId ja ceyar y - ockaTa Bo ucta Touka A (0, 2) (cure mMaar cinoGoH:
YJIEHOBH b = 2), a cO MO3UTHBHATA HACOKA Ha x-OCKaTa 3achakaaT pa3nuyHy (OCTPH WIH TaIH)
aryu.




Axo a > 0, rpadukoT Ha QyHKIH]jaTa
2
y:ax+b(y:§x+21/1y:2x+2) CO NO3WTHUBHATA

HaCOKa Ha Xx-OCKaTa rpajgm ocCTap aroj; a akxKko

2 .
a<0(y:—§x+2l/l y=-2x+2), TOTall TOj aroj € Tai

(upt. 14).

KoedunueHToT o ce BUKa arioB Koe(HIHEHT Ha
IpaBaTa, To € rpauk Ha pyHKUMjaTa y =ax + b.

Axo a = 0, Toram ¢opmynata Ha JUHEapHaTa
(ynkimja ro qobusa BugoT y =0x + b, T.€. y = b. Toram
Ha KOja OMJI0 BPEJHOCT Ha apTYMEHTOT X  COOJIBETCTBYBA €/1HA MCTa BPEJJHOCT Ha (DyHKIHjaTa

- eHaKBa Ha b. Bo TakoB cayyaj, rpa¢ukoT Ha

(yHKIMjaTa y = b Ke Oujie mpasa IITO € MapajeHa co
A anmucHaTa OcKa, a Ke ja ceye OpAMHATHATA OCKa BO
Y TOYKa, YMja OpjiMHaTa € efHakBa Ha b. Ha mpumep,
rpacdunuTe Ha PyHKIUUTE y =4 U y =—3 HAIPTAHH CE HA
uprex 15.

Liptex 14

T y=0 Axo a=0u b =0, Toram 1uHeapHarta (yHKIHja rO
noousa BUOT y=0x+0, ogHOCHO y=0.

O

y=-3 Bo TakoB cnyyaj, 3a MpOM3BOJIHM BPEIHOCTH Ha
apryMEHTOT X, (PYHKIHjaTa ceKorail oOuBa BPETHOCT
HyJs1a. bupiejku, caMo TOUKHUTE Off aliicHaTa OCKa MMaat
OpAMHATH HYJA, 3aT0a rpacuKoT Ha pyHKuMjaTa y =0,
Ke Oujie camara amnciucHa ocka (upt. 15).

@ Bo ucr KoOpAMHATEH CHCTEM HAIpTAj I rpaduIuTe HA (DYHKIMUTE:
y=2x-3u y=2x+1. KakBa 3aemMHa os0x0a umaar rpacpunure Ha Tue (PyHKIUN?

LpTex 15

=
q
=
=
- =

=

=
=
=
= =
[ =
-
b
-

-
| —

=
— =
-
u,- ]
=
=
il
LS
- =
]
—_—
[ 8

=
LT
=
- =
=

-
=
- =
= =
Lo
=
=
=
—
— =
.
| =
LS
- =
- =
|

Hauptaj ru rpadunure Ha pyHKIUNUTE y =2x —4 1 y =—x + 5 BO UCT KOOPAUHATEH CUCTEM.
Omnpepenu rvu KOOPAUHATUTE HA MPEcCeYHaTa TOUKa Ha rpadurimre!

3 Haupraj ro rpacukot Ha dynkuujata y=1,5x — 6. Ofroopy Ha npamamara: 1°. 3a kon
BpPETHOCTH Ha x (PyHKIMjaTa [OoOWBA: a) BPEAHOCT HyJa, 6) MO3UTUBHU BPETHOCTH,
B) HeraTHBHU BpemHocTH? 2°. Kako ce MeHyBa MpoMeHJIMBaTa y (pacTe WM HaManyBa)
Kora x pacte? 3° Ha Koe MHOXECTBO ce MpecnnKyBa HHTEpBanor [4; 8]?




@ Besnaro nanprani ro rpauKoT Ha pyHKIKjaTa y=—2x+3 YTBP/M KOja Off CIIETHUTE TOUKH
My npunafa Ha rpagukot: 4 (0;3), B(-1;4), C(2,-1), D(3;0).

be3 fa ro Hanpram ro rpadukoT Ha (pyHKIMjaTa y =—2x + 4 Oipe/iu BO KOja TOUKA rPapuKOT
jacede: a)y - ockaTa, 0) x - ocKara.

Hanpraj ro rpacukor Ha ¢pyHKIMjaTta y =—-3x +6. 3a KOja BpeAHOCT Ha x U3Pa30T —3x + 6
noOuBa BpemHocT Hyaa? Onpeau ro MHOXKECTBOTO BPEIHOCTH Ha X, 32 KOU €:
a)-3x+6>0,6)-3x+6<0.

IL. 22. PACTEILE, OIIATAIE M HYJIA HA JIMUHEAPHA ®YHKIIMJA

3a OpojuuTe (PyHKIMK Ke BOBEJIeME €fIeH HOB IIOKMM - HyJ1a Ha (DyHKIHja.

Hexka dynkimjata f:R—R e 3amagena co opmynata y = f'(x). Hymu Ha ynkumjata f i
BHKaMe OHHME BPEHOCTH Ha apryMEHTOT X 3a KOM BPEJHOCTA Ha (DYHKIMjaTa € Hyna, T.€. x=a
e Hyna Ha QyHKImjaTa y = f(x), ako f(a)=0. 3Haym, Hynu Ha hyHKUmjaTa y = f(x) ce cute
KOpEHHU Ha paBeHKaTa f'(x)=0.

. b .
JInneapHara yHkumja y = ax + b, a#(, 1Ma e[UHCTBEHA HyJla X = — — Kojae pelrienue Ha
paBeHKaTa ax + b#(. PyHKuMjaTa Ha MpaBa MPONOPLUUOHATHOCT y = ax, a#( MMa UCTO Taka
€JMHCTBEHA Hyma n taaex = (.

3a OpojuuTe (PYHKIMM UCTO Taka, ceé BOBENYBAaT, U MOMMUTE 33 PACTEHE U oNarame Ha
enHa pynknuja. Mefyroa, oBue NouMu HuE Ke I'l iepuHIpaMe camo 3a JTMHEApHUTE (PYHKIWHL.

Hepunnnnja. 3a eOHa auneapHa yHkyuja y=fx) eaume Oexa e pacuiedka, ako 00 ycao8oill
x,<x, caeoyea Oexa f(x,) <f(x,). 3a eOna auneapra pynkyujay=fx) 6eaume Oexa e ouaza4xa, ako 0o
yCa060ii x,<x, caedysa oexaf(x,) > fx,).

Ipumep 1. dynkuujaTa y = 2x-3 e pacTeuka, OuiejKu o x <x, CIeNlyBa
Soe) = fx) = (2x,-3) = (2x —3) = 2x,~2x, = 2(x,~x,) >0,
ofHOCHO f(x ) <A(x,).

Ilpumep 2. Pynknujara y=-3x+1 e onarauka, Ouaejku oy x, <x, CIefiyBa

Soe) = A ) = (=3x 1) = (=3x +1)=-3x +3x, =3(x ~x,) <0,

ofHOCHO f(x ) > flx,).

Hanpraj ru rpadunure Ha yakuuute of npumep 1 u 2. On HuB 3a0esexyBall jeka 3a
pacreykaTa (yHKIMja y =2x—3 KOra x ro 3rojieMyBalll TOralll ¥ BpeHOCTa Ha (hyHKIjaTa Ke ce
3rosiemMy, IofieKa 3a onaraykaTa yHKIuja y =—3x+1, Kora x ro 3roJeMyBalll, TOrall BpefHOCTa
Ha (pyHKIMjaTa ce HaMalyBa.

' Teopema 1. Axo koeuyuenitioiti iipeo x 80 eOHa AUHeAPHA PYHKUUJA e HO3UTUBEH
Opoj, Woz2aw pyHKyujaitia e paciienka, a aKo KoeguyueHilo upeo x e He2ailieeH Opoj,
iozaw (pyHKUujaita e oiiaza4xa.
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CnydajoT Kora Koe(uIUEeHTOT MIPEf X BO e/iHa TNHeapHa (PYHKIH]a € HyJa He e orgaTeH co
NPETXOfHATA TeopeMa. 3a MPON3BOIHA BPEHOCT Ha ApI'YMEHTOT KOHCTaHTHATa (DyHKI[H]a IpuMa
WCTa BPENHOCT, T.e. Taa € KOHCTaHTHA. KoHCTaHTHUTE (DYHKIMH HE ce HUTY PacTeuKd HUTY
omafayku, ITO MOXe Jla ce corsiesa ofi ie(pMHMIMjaTa 3a pacTevka, OfHOCHO onarayka (yHKIuja.

@ Hajnu ru nynute a ynkipjata a) y=3x+4,6) y=-3x+2, B) y=4x.
. Janu ce pacTeukn wim onarayku ciegHuTe (PyHKIUKI

a) y=Tx+3, 6) y=-3x, B) y=5, 1) y=—4xtl, n) y=x+7?
@) Jokaxu ja reopema 1.

IL. 23. TPA®OUNYKO PEIIABAILE HA IMHEAPHA PABEHKA
CO EMHA HEITIO3HATA

Heka e ajieHa HeKoja paBeHKa €O €jHa HEMO3HATa:
f(x)=g(x). (1)
3HaeTe, M3pa3uTe Ha IBETe CTPaH! Ha paBeHKaTa (1) ce ofipeieHn (PyHKIMH Off Heo3HaTaTa
X: y:f(x) i1 y:g(x).
PernaBameTo Ha paBeHKHTE CO ejHa Hemo3Hata (1) Moxe fia ja oOue CiIejHaBa MpocTa
reoMeTprcKa HHTepIpeTaImja:

Heka dyukiunre y= f(x) 1 y=g(x) ce rpapuyku IpeTCTaBeHN BO UCT KOOPAMHATEH
cucreM xOy. HuBHuMTE rpadhuiiy MOKAT Jla MMAaT ejIHa WK NOBEeKe 3aeIHIYKKM TOYKH WM J1a
HEMaaT HUTY e[JHA 3aeHUIKA TOUYKA. ATICIMCUTE HA 3aeJHUYKATE TOUKH (aKO MMa TaKBH) Ha
rpacpumuTe Ha ipeTe yHKIEK f (x) U g(x) ce OHIe BPEHOCTH Ha x 32 KON HUBHUTE COOJ{BETHNU
BPETHOCTH Ce eIHAKBU. A THe BPETHOCTH Ha X ce TOKMY OapaHWTe pelleHrja Ha paBeHKaTa (1).

BakBroT HaUMH Ha OfipeTyBame Ha pellieHnjaTa Ha paBeHKaTa (1) ce BUKa Hej3MHO rpaymiKo
pelaBarbe.

Hue, Tyka Ke ce 3ajpxuMe caMo Ha TpaiiKOTO pelllaBambe HA JIMHEAPHUTE PABEHKH CO
e/lHa Helo3HaTa.

Heka nuneapnara paBeHKa co efiHa Helo3HaTa € JJafieHa BO OIIIT BHJ{
ax+b=0. (2)
['nename, neBata cTpaHa Ha paBeHKara (2) mpeTcTaByBa JuHeapHa (YHKIHMjA y = ax+h, a,
HCTO TakKa, v JIeCHAaTa CTpaHa € JuHeapHa pyHkimja y = 0, 4uj rpaduk e x - ockara.

Ciiopeo iioa, zpaghuuxu 0a ce peutu pasenkaiua (2), 3Haqu, 0a ce 00pedu avcyucaiia Ha
iipecexoill Ha iipasaitia y = ax+b u x - ocxaiua.

Axko a# (0, rpachukoT Ha (pyHKIMjaTa y = ax+b ja ceue x - OCKaTa BO €[JHA €IMHCTBEHA TOUKA CO

b . .

anciuca x =——. Taa anciyca, BCYIIIHOCT, € U HyJ1a Ha JiHeapHaTa (pyHKIWja, OupiejKu 3a Taa
a

BPEHOCT Ha X BPEHOCTA Ha (PyHKIMjaTa € €JHAKBa Ha HyJa.
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3apaua 1. [1a ce pemm rpadpuuku paBeHkara —2x + 3 =0.

Pemenne: I'o nprame rpadukoT Ha JMHEapHaTa
¢dynkumja y = -2x + 3. bupejku T0oj e npasa, TOBOIHO € f1a A
KOHCTpyHMpaMe caMo iB€ TOYKH Off Hero. [la 3ememe, T
Ha IpuMep, TOYKH co ancuucu x =0 ux = 2. 3a x = 0 umame T
y=-2-0+3=3,a3ax=2umame y=-2-2+3 =-1.IIpaBaramro o
muHyBa Hu3 Toukute A(0, 3) u B(2, —1) e rpaduk Ha
¢dyHukmjaTa y=-2x+3 (upt.16).

3afaja peumme rpacudku papeHkara —2x +3 =0, Tpeda
11a ja ofipeiMMe arciycaTa Ha IpecevyHaTa Touka Ha IpaBaTa
ABn x - ockara.

Liptex 16

On gprexor 16 raegame feka Toa € Toukara S co

1 C
arcnuca 15. Toj Opoj e 6apaHOTO pelIeHKE Ha JajicHaTa
paBeHKa.

X
3apauva 2: [la ce pemm rpanyky paBeHKaTa 5 4=2-x.

Pemenne: [lafjeHaTa qHeapHa paBeHKa MOXe rpauyku

VA
fla ce pey 1 0e3 J1a ce JoBeyBa ucTaTa BO OIIIT BH.

I'mepame, iBeTe HEj3MHU CTPAHU CE [IBE TMHEAPHH (DYHKIIUH
X
y=5- 4 u y=2-x I'm qprame HUBHUTE rpacuiy BO UCT

koopauHateH cucteM xOy. On uprexot 17 tu ofpeayBame

KOOpJAMHATHTE Ha MpeceyHaTa TO4Yka S Ha HalpTaHUTE
rpacdumm. Taa uma kooppuHaTn S(4,-2) M ITOKakyBa fieka 3a
x =4 nBeTe (pyHKUUM T0OUBAAT eJHAKBA BPEIHOCT y = — 2.

Cropept Toa, 6apaHOTO PEIEHNE Ha laicHaTa PABEHKA €
X = 4 - ancuycara Ha IpeceyHaTa To4Ka S Ha iBata rpaduka. Lprex 17

3apaua 3: [1a ce pem rpacuky paBeHKaTa 2x + 3 = 2x.

Pemenne: Kora Ke ru HaupTame rpacunure Ha pyHKIuuTe y = 2x + 3 1y = 2x, 3a0enexxyBame
IieKa THe ce BE Mapajie/HU IpaBM M HEMaaT HUTY €lHa 3aefHMYKa Toyka. Crnopep Toa,
JlafieHaTa paBeHKa HeMa pelleHHeE.




Pemm ru rpacmuku paBeHKUTE:

a) 2x-3=0, 6) §+5=0, B)x—1=0.
3
) -Se3=0, 6 25220,  Hatico
1
a) 3x=-x+4, 0) §—5=x+1_
a)3x-2=7, 0) 2x+5=x.
-2 x x+4 x
= — 1 - — 2
57 0) 5 =372
1
a)-2x+3=2(1-x), ) 3x—1=3[x—§),

| .. 3ATOBTOPYBAHE
SEVIEEUIEY y yTBPAYBAKE - Ii

Ca) = 1 1 _
[TpoBepu fanu: a) x = | e peleHne Ha paBeHKaTa 2x ——=x+—, 0) x =—2 € pelleHnue Ha
paBeHkata (x + 1) (x+2)=0. 2 2

Perm ru paBenkure: a) (x +7) (x+3)=x (x-11), 6) (x—4)—3=§,

B) 3x— 14— (5x—8)=9x—25.

WcnuTaj jany ce eKBUBAJICHTHN PABEHKUTE:
+1
a) 1—’“7_2 x 15— (x+1)=10x, 6)x-3=1nx-1=15.
[Tpou3BoyOT Ha ABa OCTEIOBATEIHH LeH Opoja e 3a 26 TIoMas off IPOU3BOAOT Ha HAPETHUTE
NiBa nocienosarensu 6poja. Kou ce Tue 6poesu?

[IpoBepu 3a KOu BpEJHOCTH HA X € {—5,—4,—2, 0,1,3,4,5} HEPaBEHCTBOTO 3x — 5 > 6 — 2x
€ 3aJJOBOJIEHO.

Hanenn ce uareppanmute 4 = (-3, 3), B=[0, 8], u C = (-0, 5). Ogpeny ru HHTEPBAIINTE:

a) AnB,0) 4AUB,B) BAC,T) BUC.

x x-2

Penm rum HepaBenkuTe: a) 3x—8<2 (x—1), 6) —— >x—1.

CMmeHn 7 MecTaTa Ha JieBaTa 1 JiecHaTa CTpaHa Ha HepaBeHKaTa:
a)5—x>-2x+1, 6) 12<-4x, B)2>2x.

Pemm ru cucremure JINHCAPHU HCPABEHKHU CO €[JHA HCTIO3HATa:

3—x>x x<2x-1 x<-2
a) x<4-x’ 0) 24+3x>x+4° B) 4<x -
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A Heka A={a,b},B={1,2,3}.a) Onpenu ru cure (hyHKIHH O A Bo B, 6) cie uHjexImim o A Bo B.

@1 Hanpraj ro rpadukor Ha pyHKImjaTa ¥ = 3x — 2. O PTEKOT OAPE/H 32 KO BPETHOCTH Ha
x: a) (pyHKUMjaTa IMa BPETHOCT HyJa, 6) (pyHKIMjaTa JOOMBA BPEHOCT 4.

42 Hanpraj ro rpaduxor Ha pyrKmHjaTa y =2x +1. Off rpaduKOT Ofpe/H 32 KOM BPEHOCTH
Ha x (yHKIMjaTa OOWBA: a) MO3UTHBHA BPEHOCTH, 0) HETaTHBHYU BPETHOCTH.

AKO Ha cekoja KIIyna BO €fIeH Ied Off MapKOoT cefat mo 4 fena, 3a 2 aena Ke HeMa MecTo.
Ho, ako Ha cekoja knyma cefiat 1o S fieja, Torail efiHa Kiyna Ke ocTaHe npassa. Komky
neta Ousie 1 KOJKY Ky UMano?

HOKa)KI/I JACKa MOJYIIECPUMETAPOT Ha TPUAT'OJHUK € MOTO0JIEM Of KOja ouno CTpaHa Ha
TpUaroaTHUKOT.

Hanpraj ro rpacdukor Ha pynkimjata y =4 —x. Co nomo Ha rpaukoT, peliu ' CJIeTHABE
paBEeHKH M HepaBeHKM: a)4—x=0, 6) 4—x=3, B)4—x>0, 1) 4—x <0.

dynkimjara e 3agajeHa co opmynara y =-x +2 Ha MHOXecTBOTO D = [-2, 5]. Hanpraj ro
rpa¢uKoT Ha (PYHKIMjaTa U Ofpe/id TO MHOKECTBOTO HA HEJ3UHUTE BPEIHOCTH.

Hanpraj ro rpacuxor Ha pynkumjara y = 2x — 7. Co momo1 Ha rpauKoT YTBPAY 32 KOIKY

¢IMHMIA CE 3rOJIEMyBa BPEHOCTA Ha y, aKO BPEHOCTA Ha X CE 3TOJNIEMH:
a)og2mo5,06) on-3mo 1.

Cenata A u B ce opjanedenu efHo off Apyro 7 km. Efen cenaner Tpraan of cenoro B Bo
HAcoOKa IITO € CIPOTUBHA Ha HacOKaTa KOH A, U ce JIBIKe co Op3uHa 4, 5 km Ha vac.

a) M3pasm ja oganedenocra (y) Ha CelaHenoT Off CeloTo A, Kako (DyHKIMja Ha BPEMETO
(x), 6) Haupraj ro rpaukoT Ha fobueHara (yHKImja.

AKo0 OpojoT Ha CTeNEeHWTE IITO I'M MOKaXXyBa TepMoMeTapoT co llensuycoBa ckana, ro
O3HauMMe CO X, a OPOjOT Ha CTENEHUTE IITO IO MOKaKyBa BO TO] MOMEHT TEPMOMETAPOT
co dapenxajToBaTa ckana, ro 03HauMMe CO y, TOrall 3aBUCHOCTA oMery Tue JiBa Opoja

MOXe Jla ce W3pas3’ Co clefiHaBa opmyia: y :2x+32. I'padmukn npercrasu ja Taa
(yHKIHja ¥ O TPaPUKOT ONPEAEIH: KONKY CTeISIeHI/I Ke MOKaxXyBa TEPMOMETapOT CO
dapenxajToBara cKajga, ako BO TO] MOMEHT TepMoMeTapoT Ha Llen3mycoBara ckana
nokaxysa x = 15°C. Onpenenn ja temneparypara Ha llensuycoBara ckana, kora
dapenxajToBuoT TepMoMeTap nokaxysa 0°F.

‘ Enna kaza Bo koja uma 420 muTpy Bojia IOUHYBA Jla ce MPa3Hu NPeKy eHa 1eBKa, Off Koja
WICTEKYBaarT 10 8 IuTpH Bofa Bo 1 MuHyTa. M3pasu ro Koam4ecTBOTO Ha BOAA BO KajjaTa
Kako (yHKIMja Off BpeMeTo Ha mpa3HeweTo! Hampraj ro rpadgukor Ha moOueHaTa
¢ynkuuja! On HapTaHUOT rpad K ONpeieNd KOIKY JTUTPH BOfla Ke OCTaHaT BO KajjaTa 1o
34 munyTu. [Ipountaj o rpacuKkoT 3a Koe BpeMe Ke ce MCIpa3Hu Kajarta!




— .y 3A CAMOKOHTPOIJIA - II
3dla9 1

Konky pemennja uma paBenkaTa x(x —3)=0 u kou ce Tue?

2x -3
Penm ru paBenkuTe: a) §+%=7,6) 1- x4 =

5,
B)4(y+3)(3y—2)+3(1-4y) (y—1)=59.

Kaxksa paBeHka ce J001Ba aKkO: a) KOH J[BETe CTPaHN Ha IaficHa PaBEHKa JI0IafieMe eJIeH UCT
0poj, 6) IBeTe CTpaHM Ha paBEHKATa TH MOMHOXHUME CO efieH UCT 6poj k=0?

2
OJI CICH TOII INIaTHO OTCEUYCHHU CE g OJ HCTOBaTa JOJIKMHA U OCTAaHAJIO YIITE 24 MCTpPH.

Konky MeTpu naTHo UMano Bo TONOT?

TatkoTo cera e 4 maTé nocrap off cBojaTa Kepka, a npej| 3 rofHu Toj OUM S maTH mocrap
ont Hea. [To KoKy rofuHu uMa cera cekoj off HuB?

JafieHo e enHO HeTOYHO OpOjHO paBeHCTBO. KakBO paBeHCTBO Ke oduent (TOYHO WITH
HETOYHO) aKO JIBETE HETOBH CTPAHU I'l IOMHOXMUIII CO: a) OPOjOT HyJa, 6) Opoj pa3iuicH
of Hyna?

Hanenn ce naTepBammte A= (-2, 3] u B =[0, 8). Onpeny: a) ja HUBHATA YHU]a, ) TO HABHUOT
npecexk.

Pemm ru HepaBenkuTe: a) 4(x+1)>12, 6)-3x+2 <-5.

Pemm ro cucremor JINHCAPpHU HEPABEHKHU CO €[HA HCIIO3HATa

x>5 2x<6 —x>4 x>=2
2) x>-3, 0) x<5 , B) x>6 > r) x<0 -
I'pacpukoT Ha pyHKumjaTa y = kx + b MuHyBa HU3 ToukaTta A(-1, 3) u e mapasneisieH co

npasara x — 3y = 5. Opapenu ru KoepUuIUEeHTUTE k U b.

Opnpeau i KOOPAWHATUTE HA TOYKaTa BO Koja rpaduKoT Ha paBeHKaTa 3x — 4y = 12 ja
cedye: a) x —ockarta, 0) y —ockara.

3a Koja BpeIHOCT Ha KOe(PUIMUEHTOT a, FpapuKOT Ha (PyHKIMjaTa y = ax —3 Ke MUHYBa
Hu3 ToukaTta A(—1, —5)? IloToa HanpTaj ro rpacuKorT.
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UMHENPHYU

PANEUME

III. 1. EKBUBAJIEHTHU IMHEAPHU PABEHKUN
CO ABE HEINIO3HATH

ITouMoOT €KBUBAICHTHU PaBEHKH CE OMHECYBA 1 3a PABCHKUTE CO IBC HEMO3HATU, UMCHO:

HBe JIUHEAPHU PABEHKHM CO NB€ HEMO3HATH C€ €KBUBAJICHTHM AKO MHOXKECTBATa O
HUBHHUTE pellleHnja ce coBmaraar.

Jla 3aGeneskume jieKa: 3a paBEHKHUTE CO JIBE HEMO3HATH BaXKaT MCTUTE CBOjCTBA (TEOPEMH)
IITO BaXaT U 32 PaBEHKHUTE CO €[JHA HEMO3HATa.
Cnopen Toa, paBeHKUTE:

x—y=3, x=y+3, x—-y-3=0 cecKBUBAJICHTHH.
Heka e majiena paBeHkarta 2+y=5. (1)

EHHa O]l HCIIO3HATUTC, BO HEA, [1a ja n3pa3uMe Co IIOMOII Ha TpyraTa HECIIO3HATa, Ha IpUMEp,

HEIIO3HAaTaTa y CO MOMOII Ha X.
AKO uneHoT 2x TOo peHeceMe O] JieBaTa Ha IcCHAaTa CTpaHa, ja )IO6I/IBaMe paBEHKaTa

y=15-2x, (1)
KOja ¢ eKBUBAJICHTHA Ha paBeHKaTa (1).

AKO HENo3HaTaTa x ja u3pa3uMe co MOMOII Ha HeMo3HaTaTa y foOMBaMe paBeHKa
1
x=-=p25
2
KOja, MICTO TaKa, € eKBMBAJICHTHA Ha paBeHKaTa (1).

Bo ommir cnyyaj ako Bo paBeHkara ax+by=c e a#0, Torau Moxeme fia ja oBefieMe 10
eKBHMBAJICHTHA paBEeHKa Of 00JINK

x=kytn, )
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a ako b0, Toram MoxkeMe Jia ja oBefieMe 10 EKBUBAJICHTHA PaBEHKA Of] 00IUK
y=kx+n. (3)

Cera ce HaMeTHYBA CIIEJHOTO Mpalame. AKO ce 1aJieH! /IBe PaBeHKH O UCT OOJINK, Ha
npumep, (2), (3) uim, nak, ax+by=c, Kako Ke 3HaeMe Jany THe ce eKBUBAJECHTHU WU HE ce
exBuBajeHTHH? OJrOBOPOT HMU 'O J]aBaaT CIEIHUBE TEOPEMH.

3

el K

JLLIE

O Teopema 1. Pasenkuitie y=kxtn u y=kx+n, ce exéusaseriinu camo axo k=k un=n,.

Mokas3. [a mpeTnocTaBuMe JIeKa paBEHKHUTE y = kx+n U y =k x+n, c€ EKBUBAJIECHTHH.
[Tapor (0,n) e pemenne Ha MpBaTa paBeHKa, la MOpa fla € PelleHne ¥ Ha BTOpaTa paBeHKa.
BHaun, Mopa ia Baxu n =k -0+n, .. n=n,. Ilapor (1,k+n) e pemenne Ha mpBaTa paBeHKa, I1a
MOpa [la € pelcHNE U Ha BTOpaTa paBeHKa. 3aroa k+n=k +n,. Kopucrejku feka n = n, joousame
fieKa U k =k, ¥ CO TOA I0KA30T € 3aBPLIEH.

O AHaJOTHO ce TOKaxKyBa U CleflHaBa
Teopema 2. Pasenkuitie x =py+q ux=p y+q, ce ek8UBANEHIUHU CAMO AKO P=P, U q=],.

Q Mo:ke a ce oKaxKe M ClIe[THaBa

Teopema 3. Pasenkuitie ax+by=cu ax+by=c, ce exsusasenitini camo axo iiociiou 6poj k
axos wito a=ka, b =kb u c=kc.

[Mpasure ax+by = c u (ka)x+(kb)y = kc iMaat ucT KoehUIMEHT Ha TIPaBel] 1 UCT CITOOOJCH UIIeH,
11a 3aT0a THe ce Nokonysaar. Teopema 3 TBpjiu IeKa ako JBETE NPaBu ax+by=cuaxthy=c, ce
coBIaraar, Torall HUBHUTE KOS(PUIUEHTH CE MPONOPIUOHATHH.

3a0a4dn

Kora e nuHeapHn paBeHKH CO JIBE HEMIO3HATH CE €KBUBATIECHTHU?
Hajau uetupu penieHnja Ha paBeHKara:

a) 0x+3y=12, 6) 2x + 0y =6.

[IpoBepu anu paBeHKUTE Ce EKBUBAJICHTHU:
a)x+y=2u3x+3y=6, 06) 2x+y=8u2x+y+2=10.

M3pasu ja Hemo3HaTaTa y cO MOMOII Ha X Off paBeHKaTa:
a)2x+3y=5 06)3x-y=1, B)2(x-y)=3x+ty.

N3pa3u ja Henmo3HaTarta x CO IOMOUI Ha y OfI paBeHKaTa:
a)2x—y=4, 6)y=3x—-5, B)x+ty=2x—).
Hokaxwu ja Teopema 2.

Hokaxu ja Teopema 3.




I1I. 2. JMHEAPHA PABEHKA
CO ABE HEIIO3HATH

Hexka ce JaJ€HU PAaBCHKUTE CO ABE HCIIO3HATHU:

2x—y_£_
5 2 5 1)
3x—-2)-2(y -5 =x-y (2)
(x+3P=x(x+1)-2(y-5). (3)

Axo niBeTe cTpanu Ha paBeHkaTa (1) ru momHOkuUMe co 6pojot 6 (H3C 3a 3 u 2) Ke ja
nobueme paBeHkara 2(2x —y) = 3x — 6.

HOTO&, Io OCJIOGOIIyBaH)C OJ1 3arpajaTa 4 rpynvmpamne Ha YJICHOBHUTC IITO COAp2KAT
HEMO3HAaTH, Ha JIEBaTa CTpaHa, a Ha JPYruTe 4YICHOBMU Ha J€CHaTa CTpaHa, ja IIO6I/IB8.M€
ClIelHaTa paBCHKa:

x—=2y=-6, (1)
KOja € eKBHWBaJIeHTHa Ha paBeHkarta (1).

Ha cnnuen HaunH u paBeHkute (2) u (3) Moxeme jja ' TpaHchOpMHUpaMe COOABETHO BO
PaBEHKHUTE:!

2x —y =4, (2
5x +2y=1. (3
I'nemame, cexoja o gamenute paBenku (1), (2), (3) ¢ ekBUBaJeHTHA Ha HEKOja paBEHKa
o]l BUIOT
ax +by=c, (4)

Kajge mTo a, b u ¢ ce ToOUHO OIIpEICJICHN pCalHA 6pOCBI/I.

Hednnaunuja. Cexoja pasenka co 08e HellO3HATUU X U Y, KOja MOxce 0a ce Upanchopmupa
80 €KBUBANEHIIHA PABEHKA 00 BUOOTL:
ax + by =c (4)
Kade witio a, b u c ce 0adeHu peasnu b6poesu, upu witio bapem eoeH 00 Opoesuitie a u b e
pasauyer 00 HyAd, ce 8UKA NUHEAPHA PAGEHKA CO 08€ HEeUO3HAUIU.

BpoeBute a u b ce BUKaaT Koe()MIHEHTH MPEJl HETIO3HATUTE, d ¢ — CIIO00JEH YJIeH.

Cnopen ycBoeHnara jiecpunuiyja, papenkara Ox + 0y = ¢ He ce cMara 3a JIMHeapHa, Ousiejku
na=0ub=0.

Pewenue na eOna auneapna pasenxka co 08e HelO3HAU, KAKO U Kaj CeKoja paseHKa co
0ee Hello3Hailiu, ce 8UKA cekoj iap Opoesu (xo, yo) 34 KOJ AUHeapHaia paseHKa upemuryesa
80 WOYHO OPOJHO PABEHCINBO.
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3HaeTe [ieKa: ceKoj OApefieH map 6poeBH (x,,), ) TEOMETPHCKI MOXKE Jia ce IPETCTaBH CO

elHa TOYKa Ha KOOpAMHAaTHaTa paMHiHa. Criopesi Toa, ceKoe pellieHne Ha TMHeapHaTa paBeHKa
(4) reomeTpuCKM MOXKeE Jla ce HHTEPIPETHPA CO €[JHA TOUKA O paMHKHHATa XxOy, a MHOKECTBOTO
pelIeHnja Ha paBeHKara (4) — co HeKoe MHOXKECTBO TOUYKHM Off ICTaTa paMHHHA.

MHOXeCcTBOTO Ha CHTE TOUKHM BO KOOPAMHATHATA PAMHIHA, YAH KOOPAMHATH (CMETaH! KaKo
NofipeficHn TapoBH OPOEBM) ce pellieHnja Ha paBeHKaTa (4), ce BUKa rpamk Ha JnHeapHaTa
paBeHKa co JIBe HEMO3HATH.

Ke nmokaxewme fieka Baxu cieHaBa:
Teopema: [ paguxoiti Ha cekoja auneapHa paseHKa co 08e HellO3HAIU e ipasd.

Hoka3. JInHeapHaTa paBeHKa Co IBe HEMO3HATH ax + by = c ipH b = 0 MOXKe ia ce TpaHcopMupa

BO BUJIOT

a c
=——X+— !
y=-gxte. 4)

Toa ro nmocTurayBame Kora 4wieHOT ax Ke TO MpeHeceMe Ha fieCHaTa CTpaHa Co CIPOTHBEH
3HaK, a I0TOA JIBETE CTPAHM Ha paBeHKaTa Ke I'l ofienuMe co 6pojoT b = 0.

Kora paBenkata (4) ja TpaHccopmupame Bo BUOT (4') BemnMme Jieka Hemo3HATaTa y ja
M3paszyBaMe o MIOMOUI Ha X, MM KaKo (PYHKIH]a O X.

3HaeMe Jieka, (pyHKIMjaTa ITO € 3ajaficHa co (opmyrara (paBeHkaTa) (4') e nTuHeapHa
¢dyHK1mja, unj rpacduk e npasa. Taa npasa e rpaduk u Ha TMHEapHaTa paBeHKa (4).

Cera a npetnocraBamMe Jieka b = 0, Ho a 0. Toram paBeHkara (4) ro qo6uBa BUJIOT:
ax+0-y=c. 5)

C .
ITpu a = 0 umame x = 3Hauwm, paBeHKara (5) mpeMrHyBa BO TOYHO OPOJHO PaBEHCTBO 3a

. . c . c c C C
CceKoj map OpoeBH, BO KOj X = — Ay~ TIOM3BOTICH 0poj, Ha puMep, ( 3}(—, —2}(;, OJ,(;, 1) HTH.

)
a a
VA CHOpeJI TOAQa, I‘pa(bI/IK Ha Taa paBCHKa €

MHOXKECTBOTO TOUKH Ha KOHM alnucaTa UM €

=6

C
e/HaKBa Ha —, a OPJMHATAaTa — MPOU3BOJICH
a

2x+0y

peaneH 0poj. MHOXXeCcTBOTO Off TAKBUTE TOUKH

T T T
(0] 1 M * 06pasyBa IpaBa MTO MUHYBa HU3 TOYKATa

C
M ;,0 W € [apalieHa Ha y —ocKaTa.

Ha npumep, na uprtex 1 e Hampran
rpacuKOT HA IMHEApHATa paBeHKa 2x + 0y =6.

Liptex 1



3Hauwn, u ipu b = 0, HO a 0 TpaPUKOT HA IMHEapHaTa
paBeHka (4), MCTO Taka, € Mmpasa.

Bupejku 3a KOHCTpyKIMjaTa Ha MpaBaTa € JJOBOJHO
la 3HaeMe HajMajJKy JiB€é HEj3WHU TOYKHU, 3aToa
rpauKOT Ha JIMHeEapHaTa paBeHKa MOXeMe Ja ro
HalpTaMe M caMO CO MOMOII Ha JIB€ TOYKH.

IMpumep. J1a ce HanpTa rpacukoT Ha paBeHKATa
4x -2y =9.

1
Pemenne. 3a x = 0 gobuBame —2y =9 unu y = —45 ,a

1
3a y = 0 goOuBaMe 4x = 9 mm X =2—. 3Haun, HAPOBUTE

1 1
6poeBu (O,—4Ej n (22,0] ce JBe pellleHWja Ha

najeHaTa paBeHKa. I'm KoHcTpympaMme TOUYKHUTE

1 1
A(O, _4Ej u B (22,()} W HW3 HUB TIOBJeKyBaMme mpasa. Taa npasa e rpacyk Ha paBeHKaTa

4x — 2y =9 (upr. 2).

x—2 y+l1
Yupocru ru paBerkuTe: a) 3(x — 1) — 5(y + 3) = 2x — y, 0) 3 —T=x—y+1.
Hajnu HeKkoNKy pellleHnja Ha paBeHKaTa: a) x — 4y =7, 6) 3x +y=4.

Ilanena e paBeHkara 2x — 5y = 9. Hajau ro ona peuienue, 3a Koe:

a)x=0, 6)y=0,B)x=-1, 1)y=2.

Haupraj ru rpacunure Ha paBeHkure: a) x + 2y =6, 6)x—y=3, B)3x—-y+1=0.
Haupraj ro rpacgukotr Ha paBeHKaTa: a) Ox + 2y =15, 6) 3x—0y =12, B)2x + 0y =0.

Hamupraj ro rpacukoT Ha paBeHKaTa 2x — y = 5 | OJ] HErO Of[pefy T'M pelleHnjaTa Ha
paBeHKaTa, 3a kon: a) x =0, 6) y=0, B)x=3, 1) y=—1.

Ha rpacgukor Ha paBenkara x + 3y = —2 nmexu Touka M co amnmuca —5. Onpenu ja
OopuHaTaTa Ha Taa TOYKal

Bo paBenkara 3x +hy = 5 ogpenau ro KkoeUUUEHTOT b, Taka MITO IpaMKOT HA
paBeHKaTa Ja MMHyBa HU3 Toukara C(—1, 2).

3a Koja BpeTHOCT Ha ¢ TpapMKOT Ha paBeHKaTa 2x —y = ¢ K€ MUHYBa HU3 TOUYKaTa
T1,5)?
PaBenkute 2x — 4y = 6 u x — 2y = 3 ce exBuBaneHTHH. llITo MOkeMe 1a KaxkeMe 3a HUBHUTE

rpacunu?
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CO AB€E HENO3HATH

III. 3. CUCTEM OJ1 ABE JMHEAPHU PABEHKN
CO ABE HEITO3HATH

Ia ja pasrnegaMe creHaBa 3afayva:

3apaua: 36upoiu Ha 06a bpoja e eOnaxos Ha 11, a pasaukaitia Ha fpéuoil co 8illopuoill e 3.
Kou ce itiue 6poesu?

Hemnosnature Opoesu a ru 03HauuMe co OyKBUTE X U y. Toraui, yciaoBuTe 1WTO Tpeda jja I
3a/J0BOJIyBaaT OpPOEBUTE X | Y JIECHO I'l U3pPa3yBaMe CO PABEHKUTE

x+y=11 n x—y=3. (1)

3HaeMe, ceKoja Off THE JIB€ PaBEHKU MMa OECKOHEYHO MHOTY pellleHHja, HO pelleHue Ha
Halara 3ajaya Ke Oujie caMo OHOj Tap OpOEBH, 32 KOJ ¥ JIBETE PAaBEHKU IIPEMUHYBAAT BO TOUHH
OpojHM paBEHCTBA.

Ha ro nobapame Toj map OpoeBu.

3a Taa 11 Ke HajieMe HEKOH Off pellleHrjaTa Ha CeKOoja Off IBETE PABEHKHU.

3ampaara paBeHKa x +y =11, 0fHOCHO y =11 —x €Be HEKOMU OJI HUB:

x -1 [0 1 2 3 4 5 6 8 9

y=11-x 12 11 10 9 8 7 6 5

1 3a BTOpara paBeHKax—y=3,T.e.y=x—3.

x -1 0 1 2 3 4 5 6

y=x-3 —4 -3 7 -1 0 1 2 3

Opn Tabauuute ruefame fAeKa ABETE paBeHKM UMaaT caMo €JHO 3aeTHUYKO PEIIeHHe
x="7,y=4.Cnopep Toa, 6apanute OpoeBH BO 3ajjauata ce 7 u 4.

Hasuctuaa 7+4=11u7-4=3.
[MonaTamy, ke mokaxkeme ieka paBeHKHUTE (1) He MOKAT 1a IMaaT IPYTH 3aeJHAIKA PEIICHH]a.

[TocTojaT MHOTY 3aj1aur Ure PEIIaBarbe ce CBEMyBa Ha Oflpe/lyBarbe Ha 3a¢THNUKATE PEIICHAja

Ha JIB€ PABEHKH CO [IBE HENO3HATH.
AKo 1peJ1 Hac e ocTaBeHa 3ajiaua Jja TH ofipefiuMe 3aeIHNUKUTE pellleHnja Ha IBE PaBEHKH
CO €J[HU MCTH HETIO3HATH, TOTAlll BEJIUME IeKa THE JIBE paBEHKH 00pa3yBaaT CHCTeM PaBeHKH €O
/B HEMO3HATH.
3a ;a o3HauMMe jieka paBeHKHUTe (1) oOpa3yBaaT cCTEM PaBEHKH ' NHUIIYBaMe €IHA MOJT

Apyra n O JicBaTa CTpaHa IMOCTaByBaM¢€ rojicMa 3arpajia, Ha IIpuMep:
{x +y=11

(1)

x—y=3.



CucTeMOT paBeHKH CO JIBE HEMO3HATH CUMOONINYKH 'O O3HAYyBaMe:
f(x,»)=0 ,
g(x,y)=0 @)

Kafie mro f(x,y) U g(x,y) ce AajieHu u3pasu co JBe IPOMEHINBU (HEMO3HATH) x U V.

Hepununmja. Cexoj iap épeonociiu Ha Hellosraiiuine (x, y,), 3a Koj u 08eitie paeHKU Ha
cucitlemoiti (2) ipemunysaaiti 80 WOYHU OPOJHU PABEHCIBA, Ce BUKA PeuleHUe Ha CUCTeMOTl
2 PAGCHKU.

Ha npumep, HajjoBMe fieka cucteMoT paBeHKH (1') mva ero pemenwue: (7, 4).
TTa ce pelm CHCTEMOT PaBEHKH, 3HAUH, fIa CE Of[PENI MHOKECTBOTO Off HETOBUTE PEIICHH]a.

MHOXeCTBOTO pellleHHja Ha elHaTa PaBeHKa Ha CHCTEMOT (2) fia ro o3Haumme co M,
a MHOXXECTBOTO PEeLIEHHU]a Ha IpyraTa paBeHKa —co M. Torau MHOXeCTBOTO M Off 3a€JHIYIKHATE

eneMeHTH Ha M, 1 M,, Ke nipeTcraByBa npecek of M, u M, T.e. M =M, "M, .

AKO ¥ JIBeTe paBeHKH Ha CHCTEMOT (2) ce JIMHEapH! PaBEHKH CO JIBE HETIO3HATH, TOTAIIl TO]
yIITE Ce BUKA W CHCTEM JIMHEAPHH PABEHKH €O JBe HeNMO3HATH.

Cekoj cucteM JMHEApHH PaBEHKH €O JIBE HEMO3HATH MOXKeE Jla Ce JOBEeJie BO OMILT BU:

ax+by=c
{aszrbzyzc2 (3)

Kagea,b,c,a,b,c, cenanenn GpoeBu.

Bpoesute a, b, a, u b, ce BUKaaT KoeUUMENTH IIPE]| HEMO3HATUTE, & ¢ | ¢~ CIODOIHHU

YWIeHOBH Ha cucTeMoT (3). . .
3d1d91

@ [1lro e peuenue Ha cucTeM PaBeHKH?
@2 Koj e noTpeGeH 1 10BOMEH YCIOB APOT (X, ,) A € PElIEHHE Ha CHCTEMOT PaBEHKH

f(my)zO

g(xy)=07?
. [Iposepu ganu naposute Opoesu: (-3, 2), (3, 9), (0, —2) u (-1, 1) ce pelieHnja HA CHCTEMOT
{x—2y=4

2y—x=-2.
4 ax+by=0
@ Cucremor TMHEAPHH PABEHKH OFf OOIHKOT _ ( C¢ BHKa xomoreH cucreM. [Tokaxu

paBEHKHN

a,x+b,y
JleKa XOMOTEHHOT CHCTEM ceKoramr nMa 6apem efHo pemenne. Koe e Toa penrerne?

x+2y=5

' AKO 3HaenI fieka mapor (1, 2) e penieHre Ha CUCTEMOT PABEHKU {2x —=0p

HajJIi eTHO

+2x=5
penieHne 3a CUCTEMOT Y
2y—-x=0.

(YmarcrBo. Ha K0j HaumH € OOMEH HOBHOT Of IIOYETHHOT CHCTEM?)




III. 4. TPAONYKO PEIIABAIBE
HA CUCTEM JIMHEAPHU PABEHKU
CO IBE HEITIO3HATHA

BupoBme fieka rpacukoT Ha ceKoja JTMHeapHa paBeHKa CO J[Be HENO3HATH
ax+by=c, (1)
Kajie ITo O0apeM efieH off Koe(UIUEHTUTE a U b € pa3InyeH Off HyJa, € HEKOoja Ipasa p.
Hexka e majieH cucteMoT paBeHKH

x+5y=7
3x-2y=4 )

Ila it KOHCTpyMpaMme TpaduIITe Ha IBETE PABEHKH BO CHCTEMOT (2) BO MCT KOOPIAMHATEH
cucreM (1pt. 3). [ename eka rpacyk Ha mpBaTa paBeHKa € paBaTa p ITO MIAHYBA HU3 TOUKHUTE

7
A[O’Ej u B(7, 0) a rpacuk Ha BTOpaTa

paBeHKa e mpaBaTa ¢ IITO MUHYBa HU3
toukure C(0,-2) uD(4,4).

KoopnuHaTtuTe Ha TOUKHTE Off TpaBaTa
p HU TO JlaBaaT MHOXECTBOTO Ha CHTE
pellleHnja Ha paBeHKaTta x + 5y = 7, a
KOOpJIMHATHTE HAa TOUKUTE HA TIpaBaTa g HA
ro laBaaT MHOXKECTBOTO Ha CUTE pelleHH]a c
Ha BTOpAaTa paBeHkKa 3x —2y =4 BO CHCTEMOT T
(2). Cmopen Toa, KOOpAMHATHTE Ha
3aeTHMYKAaTa TOYKa (S) Ha JIBeTE PaBHU p U ¢
Ke HU TO JailaT 3aefJHIYKOTO pellieHre Ha
NIBETE PAaBEHKH, OJTHOCHO PEIICHUETO Ha IaJICHNOT CHCTEM PAaBEHKH (2).

LpTex 3

On uprexor 3 raefaMe: paBUTe p ¥ ¢ AIMaaT caMo ef{Ha 3aeJHAYKA TOUKA S, YU KOOP/IUHATH
cex=2,y=1.

Taka Haofame fieKka AaJIeHIOT CHCTEM JIMHEAPHN PaBEHKH (2) MMa EIMHCTBEHO pEIIeHNe —
napot OpoesH (2, 1).

BakBHOT HaYMH Ha pelIaBambe Ha CUCTEMUTE JTMHEAPHU PABEHKH CO JIBE HEIIO3HATHU CE BUKA
HUBHO rpa4ko peinasame.

Kako mro rnegame rpamukoTOo penaBambe Ha CUCTEM JTMHEAPHN PABEHKH CO JIBE HETIO3HATH
Ce COCTOM BO Offpe/lyBatbe Ha KOOPIMHATUTE HA 3a€IHNYKKUTE TOUKHM Ha JIBE IPaBH — rpacuiiy Ha
PaBEHKHUTE BO CHCTEMOT, HAI[PTAHU BO MCT KOOPIMHATEH CHCTEM.

3Haere Jieka /iBe MpaBy BO paMHMHATA MOXKAT WM J]a Ce ceyaT, UK Jla ce TapajiesTHu, WK Jia
ce coBmaraar (cmemujajieH ciydaj Ha mapanensoct). Kaj pasrnegannor cucrem (2) rpacumure
Ha paBeHKUTe Oea MpaBH IMTO ce cevar Bo Toukara S(2, 1) (upr. 3). Bugosme, cucremor (2) nma
€IMHCTBEHO pelenue (2, 1).



Ha ru pa3raegaMe 1 NpeoCTaHATHUTE JiBa Clyvaja.
IIpumep 1. [1a ce pein cuCTEMOT PaBEHKH:
3x-y=-5
6x—-2y=-4 (3)
AKO 0J1 paBEeHKHTE HENO3HATATA y ja U3pa3uMe KaKo (DyHKIH]a Off X, TO A0OMBaME CUCTEMOT:
y=3x+5
'
y=3x+2. (3)

I'mepame, npaBuTe WTO ce rpaduiy Ha PaBEHKUTE BO
cucTeMoT (3) IMaaT eTHAKBY arJoBU KOS(UIIUEHTH, & PA3THIHI
crnoboany wieHoBH. Toa 3Hauw, leka THe ce MapaselHu U ja
cevar y -ockara Bo Toukute (0, 5) u (0, 2) (upr. 4). Copep Toa,

npasute y=3x+ 51 y=3x+2 HEeMaaT 3aeJHIYKM TOUKH. 3aT0a,
cucreMot (3'), omHOCHO (3) HEMa peleHue.

Nleka naieHNOT CHCTeM paBeHKH (3) Hema peleHmue,
MOYXeEMe Jla ce YBEepHMe 1 Ha OBOj HAUMH: AKO JIBETE CTPAHH Ha

BTOpaTa paBeHKa BO cucteMoT (3) ru mofenume co 2, TO of 1 25
nobuBamMe CUCTEMOT 1
3x—y=-5
3x—y=-2. (3")
LipTex 4

OBoj cucteM Hema peleHne, OuejKu u3paszoT 3x — y 3a eHU UCTH BPETHOCTH HA X U ) HE
MOXe J1a 1o0ue pa3auyHu BpeqHocTH —5 U —2. Cropen Toa u JaIeHIOT CUCTEM PAaBEHKH HEMa
pelieHue.

IIpumep 2. [1a ce pemm cucteMOT paBeHKH

x+2y=7
3x+6y=21. (4)

AKO [IBETE CTpPaHM Ha BTOpaTa paBeHKa I'M MOJEIMME CO 3, JaICHUOT CUCTEM Ke T0 o0ue
BUJIOT:

x+2y=7 '
x+2y=T7. (4)

['negame, CUCTEMOT ce COCTOHM Of JiBE
€/THaKBM PaBEHKH. 3aT0a, HUBHUTE rpadpuiiy ce
conafaat (upt. 5). Koopaunature Ha Koja
OWJI0 TOYKA OJf HUBHUOT 3a€[JHAYKY rpapuk Ke
oune pemenne Ha cucteMoT (4). 3Hauwm,
NaIEHNOT CUCTEM paBeHKH (4) nMa GECKOHETHO
MHOKECTBO PEIICHH]a. LipTex 5
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Op mpeTXoHUTE pasriieNyBama claeayBa eKa:

1°. Ako fipasuitie - Zpaghunuitie Ha OadeHuilie PABEHKU, Ce CeHAlll: CUCTHEMOTL UMA OUHCITLBEHO
peluerie.

3

el K

2°.AKo lipasuitie ce HAPANEAHU U PASAUHHL, THOZAUL CUCTLEMOTI HEMA HUTILY OHO pellieHile, U

1 LLEE

3°. Ako tipasuitie ce cosiiazaaitl, WoZaul CUCTIEMOT UM OECKOHEUHO MHOZY peuleHLja.

. Pemmm rm Fpa('l)I/I‘{KI/I CUCTCMUTE JIMHCAPHU PAaBCHKU:

x+2y=5 y=x x—2y+1=0
a) 4, 0)). , B) e -
x—y=2 y=3-x —2x+y=5

Co nmomonr Ha rpaduly yTBpAM KOj Off CIETHUBE CUCTEMHU PABEHKH: UMa €HO pellIeHHue,
nMa OECKOHEUYHO MHOTY pellleHHuja, HeMa pelieHuja:

4x-3y=9 x—2y=3 x+3y=7
Nx+2y=5° 9 \3x-6y=5 B) \2x+6y=14"

ITpoBepu ganu nmpaBaTta 3x —y =5 MHHYBa HU3 IPECEKOT HA MPABUTE:

x+2y=-3u 2x +y=0.

Wcnuraj rpadiuky jany CUCTEMUTE Off TPY JIMHEAPHH PABEHKH CO JIBE HENO3HATU UMaat
x+y=1 3x—y=-3
2x—y=5 x+y=3
pelleHe: a) Y 0) Y
x—y=3 > 2x-3y=-9.
(5) Cocrasu cucTem MHHEAPHN PABEHKH CO [BE HEMO3HATH, KOj:

a) UMa efiHo pelieHne, 6) Hema pelleHne, B) nMa 6eCKOHEYHO MHOTY pelieHuja!

ax—2y=8 ,

3a KoM BPEJJHOCTHU Ha a U b CUCTEMOT PaBEHKH boel Ke uMma pemienue (3,—1)?
x+by=

Hanwumm Koj 6uno cucreM NuHeapHu paBeHKH KOj Ke uMma pemeHue (-1, 3).

Hexka e nafien cucrem auHeapHU paBeHKH. [Jany pellieHneTo Ha TOj CHCTeM Ke ce POMEHH,
aKo:

a)lpBaTa paBeHKa ja MOMHOXHII €O HeKOj 6poj K 0,

0) BTOparta paBeHKa ja MOMHOXKHII cO HEKOj Opoj K= 07




I1I. 5. EKBUBAJIEHTHU CUCTEMU

AHanorHo Ha MOMMOT €KBHMBAJICHTHH! paBeHKH (Buju |1.3) ro BoBeryBaMe 1 MOUMOT eKBHBA-
JEeHTHH CHCTEeMH PaBeHKH.

Hedunnmmja. /[sa cuciuema paseHku ce 6uxaaiti eK8UBANEHWHU, AKO MHOXCECIU6AIUA HA
HUBHUIllE PeuleHIja ce cO8Ilaaail.

Co opyzu 36oposu 3Hauu: [Iea cucitiema paseHKU ce eKUBANeHIIHU, AKO CeKoe pellleHue Ha
€OHUOTLL CUCTTIeM e PellleHlLe U Ha BIOPUOTH CUCTeM, U 0OPATIHO, AKO CeKoe pelleHie Ha BIOPUOTIL
Cuctiem e peuterue U Ha Up8uoill CUCIUEM.

O6I/I‘IHO, 1 3a IBa CUCTEMA PABEHKHA KO HEMAAT peI_HeHI/Ija BCJINME JICKa CC CKBUBAJICHTHU.

IIpu pemraBameTO HA CUCTEMUTE PAaBEHKHU, KAKO U IIPU pEUIaBaKETO HA PABEHKUTE,
HEOIXOJHO € Jla 3HaeMe KoM TpaHc(opManuy MOKeMe Jla TH BPIIEME CO PABEHKUTE HA AaJicH
CUCTEM, a PUTOA 1a OWjieMe CUT'YPHH JIeKa HOBUOT CHCTEM PAaBEHKH € €KBUBAJICHTEH Ha JAICHUOT
CHUCTEM.

TpancgopmanuuTe MWTO AOBEAYBAAT 10 €KBUBAJIECHTHHU CHCTEMU PABEHKM I'l BPLIAME BP3
OCHOBA Ha TPH BaKHU CBOjCTBA (T€OpeMH) Ha MCTHTE PaBeHKH. Tre cBojcTBa TyKa Ke I'i iafieMe
e3 J0Kas.

.l Teopema 1. Axo koja 6uno 00 pasenkuitie Ha CUCILEMOTL [a 3AMEHUME CO eKBUBANEHIUHA HA
Hea pasenKa, Ke 0obueme eKeUBanNeHIlieH CUCITEM.

Ha mpumep: Cucremure paBeHKH
Xy

S =4 2x—y=16
2 4
1 x+3y=-6
x+3y=-6 y
CE €KBUBAJICHTHU, GI/IIIejKI/I PBUATE PABCHKU UM CE CKBUBAJICHTHU, 4 BTOPUTEC PAaBCHKU UM CE

CIHAKBH.

Pagenkara 2x—y =16 ja goOuBame Kora iBeTe CTpaH! Ha paBEHKaTa =4 I'i NOMHOXWNMe

N | =
NGBS

co Opojor 4.

Teopema 2. O0 koja 6uao paserka Ha 0adeH cucitiem eOHA 00 Hello3HAllUIlie MoKceMme Od ja

u3pasume co Homoul Ha Opyzaitia Hello3Hailia 1 co 000UeHUOT U3pas 0a ja 3ameHuMe UCTIAaila

Hello3Hailla 80 Opyzaitia pasenka. Tozaw HO8allla paseHKa 3ae0HO CO UPBALla PaBeHKa Ke
06pasysaaiti cucitiem Witio e eKeusaneHiller Ha 0A0eHUOUL CUCTEM.

x+2y=1

Hexa e ajieH cucteMoT paBeHKH: {3x _4y=13. (1)




| LI

Op npBaTa paBeHKa HEMO3HaTaTa x Jja ja ©3pa3uMe co MOMOII Ha y. Ja joO0uBaMe paBeHKaTa

= x=1-2y.TloToa, ako BO BTOpaTa paBeHKa Ha CUCTEMOT, HETMIO3HATATA X ja 3aMEHUME CO H3Pa30T
§ 1 -2y, ke ja noOueme paBenkara 3(1 —2y)—4y=13,Koja 3aeIHO co paBeHKaTa x = | —2y Ke oOpa3yBa
£ HOB CHCTEM: x=1-2y

= {3(1—2y)—4y:13, (2)

Bo crimacHocT co Teopemara 2 Taka JOOMEHHOT cUCTeM (2) € eKBUBAJIECHTEH HA JIalCHAOT
cucteM (1). Cucremor (2) mma pererne (3,-1). YBepu ce ieka Toa e pelenne i Ha cucteMor (1).

Q Teopema 3. Axo 2u cobepeme coooseilinuitie 1e6u U OeCHU CIUPAHU, HA 08eilie PABEHKU 80
cucitiemoitl, Ke 0obueme HO8a PaseHKa, Koja 3aeOHO cO eOHa 00 OadeHuilie Ke 06pazysa Ho8
cucitiem exeugeneHilieH Ha 0a0eHUOTL.

5x+2y=1

3)

Na ru coGepeme MOOMJIeNHO JIEBUTE 1 IECHATE CTPaHH HA JIBETE PaBEHKH Ha CUCTEMOT (3),
TpH IITO ja JoOuBame paBeHkaTa 7x + y=15. Bo cormacHocT co Teopemara 3, cekoj Off CHCTeMHATe
PaBEHKH:

Heka e majieH cucTeMoT paBeHKMU: {2x o4

4)

Sx+2y=1 Tx+y=5
Tx+y=5
€ eKBUBAJICHTEH Ha 1aJIeHNOT cucTeM (3).

2x-y=4

IMoporHa co rpacuuko pemapame Ha cuctemuTe (3) u (4) IecHoO ce yBepyBaMe JieKa CeKoj
OJ] HUB MMa e[IUHCTBEHO pemienne (1, -2). 3Haun THe ce eKBUBAJICHTH.

. Hanu cneHuBe CUCTEMH PABEHKHU CE €KBUBAJICHTHH:

a){7x+2y=3ﬂ {7x+2y=3 6) {7x+2y=3ﬂ {7x+2(5x—7)=3?

Sx—y=17 y=5x-17 y=5x-7 y=5x-17
3x-5y=1 .
IToxkaxku JICKa CUCTEMOT paBEHKA 2ets 9 € CKBUBAJICHTCH HA CEKO] O1 CJICAHUBE 1BA
x+5y=
3x-5y=1 5x=10
CUCTEMa paBEHKH " 0
5x=10 2x+5y=9

[TpumenyBajku TpancopMalui BO COTNIACHOCT €O TeopemuTe 1, 2 U 3 Hajau HEKOIKY

x—y=3
€KBHUBAJICHTHU CUCTEMHU HA CUCTEMOT . 5
2x+y=5

A Hanu cucTeMOT paBeHKI
{plx +qy=1
px+q,y=1 ’

ax+by=0
{ o € eKBUBANIEHTEH CO CHCTEMOT PABEHKH

a,x+b,y=0
Kage a, a, b, b, p,p,,q,q,ce MPOU3BOIHI OPOEBH?




(YmarcrBo. [Tornennu ja 3amavara 4 op 111.3.)

+2y=4
5. OO0upu ce fa ro penmin CuCTEMOT {;‘ :
X =
—2x4+3y=5
- OO0upy ce 1a ro peumii CuCTEMOT {2 * 3 y
y —

III. 6. PEHTABAILE HA CUCTEM /IMHEAPHU PABEHKH!
CO IBE HEITIO3HATH CO METO/ HA 3AMEHA

HOCTOjaT MoBeKe METOU 3a pfllaBambEe HA CUCTEMUTE JIMHCAPHU PaBEHKU CO IBE
Heno3HaTu. Hue Ke KOpHUCTUMEC CaMO J1Ba MCTO/[Ja: ME€TON HA 3aM€HAa 1 METO]l Ha
CITPOTUBHU KOG(i)l/IIlI/IeHTI/I.

ITpBrOT METOR A2 TO MIyCTpUPAME CO PUMEPH.

IIpumep 1. [Ja ce pemn cuCTEMOT TMHEAPHU PaBEHKHU:
3x+y=5
{5x—2y=1. ()
Pemenne. OI[ pBaTa paB€HKa Ha CUCTEMOT, HCIIO3HATATa Yy Ke ja n3pasuMe Co oMo
Ha x. ['o IIO6I/IB3.M€ €KBUBAJIEHTHUOT CUCTEM

y=5-3x
'
S5x=-2y=1. (1)
Kora Bo BTopara paBenka Ha cucteMoT (1') Hemo3HaraTa y Ke ja 3aMEHUMe O U3Pa3oT

5 — 3x, BO COTTTACHOCT CO Teopemara 2 foOMBaMe HOB CHCTEM

y=5-3x
{5x—2(5—3x)=1 (1")

IITO € eKBHBajeHTeH Ha cuctemute (1') u (1).

I'negame, BTOpaTa paBeHka Ha cucteMotT (1") e co eHa Hemo3naTa. Kora Ke ja pemmmMe,
Haorame x = |. 3aMeHyBajKH ja HajieHaTa BpeJTHOCT Ha x BO pBaTa paBeHKa Ha cucteMot (1), ja
Haofame BpelHocTan Hay: y=5-3-1=5-3=2.

3naun cucreMot paerki (1") nmva pemrerne x = 1, y=2. Toa e pelerne n Ha TAICHHOT CUCTEM.

IIpumep 2. [Ta ce penm CUCTEMOT pPaBEHKH:

3x—4y=17
{5x+6y:3 . (2)

Pemenne. On1 BTOpaTa paBeHKa Jia ja u3pa3uMe, Ha MPUMep, HETO3HATATa X CO TIOMOIII Ha .

3-6y

I[puroa fo6uBame x = . [Toroa mobueHnoT u3pas 3a x ro BHECYBaMe BO MPBaTa paBeHKa

Ha cucreMoT (2). Taka ro mo6uBame eKBHBAJICHTHAOT CUCTEM:

.%_4);:17
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[IpBaTa paBeHKa Ha CUCTEMOT (2’) € CO efiHa Hemo3HaTa ¥ HEj3MHOTO pelleHne e y =—2.
Ha kpajoT BpefHOCTa y = —2 ja 3aMeHyBaMe BO BTOpaTa paBeHKa Ha CUCTEMOT (2’), I1a foOuBame:
L 3-6(-2) 3+12 15

5 5 5
Op pasrieayBaHUTe NMPUMEPH IIIEaMe JIeKa PEIlaBalbeTO Ha CUCTEMOT JIMHEAPHA

PaBEHKU CO IBC HEMO3HATH 110 METOAOT Ha 3aMCHa CC COCTOU BO CIICAHOTO:

=3. Cnopejt Toa, 0apaHOTO pelIeHne € x =3,y = —2.

1°. 00 eoHaitia (koja 6un0) pasenka Ha 0adeHUO cuciliem eOHa 00 Hello3Hattiuilie (Ha
iipumep y), ja uapazysame co UoMOW Ha Opy2zaitia Heilo3Haila (x).

2°. JlobueHuoit u3pas 3a HellO3HAMATIA Y 20 3aMeHY8aMe 60 OPY2Ailid PABeHKA HA CUCTLEMOTLL.
Jlobusame pasenka co eOHa HellO3HATLA.

3°. Ja pewasame 00OueHailia paserka co eOHa Hello3HATA X U ja HaoZame 8peOHOCIIA HA iaa
Heuo3Haua.

4°. Ja 3amenysame HajoeHaitia 6DeOHOCI X HA HEOIHAIAILA 80 00OUEHUOT U3PA3 3a Opyzailia
HellO3HAlllA y U ja HaoZame 8PeOHOCINA U HA Iad HellO3HATlA.

Taka, 0obueruitie 8peOHOCIIU HA HETIOSHATULTIE X U Y Ce PelleHle HA OA0eHUOTL CUCTTEM.

. Pemm ru CIICTHUBC CUCTECMHN PABCHKMU:

2x+0y =16 4x—y=9 x=-3 3x—4y=-2
a) (x-3y=2 6) [0-x+5y=15, B) (2x-3y=9, r) (2x+5y=1 .
ITo METOJIOT Ha 3aMC€HA PEIINA ' CUCTEMUTE PaBEHKU:

6x+y=6 xX—y=-2 3x+y=7 xX—y=6

@ 9, _ 6) 1. _ 3. a) _ 6) _
x+3y=11, y=3x . x+3y=3, 2x+3y=7.
2x+5y=8 x—y=1 x=3y=0 4x-y =10

a) a1 0) 5. a) _ 0) .
3x—4y=-11 y=x+2 4x-5y=14, 2x—-y=4.

HOBGIII/I T'd, IPBO, CUCTEMUTE PABEHKHU O LEJINA Koeq)I/IIII/IeHTI/I, a4 II0TOQA pelin I'n o METOOT

Ha 3aMeHa: a) 2 3 0)
3 4 2 5

HOBGI[I/I T'd, IpBO, CACTEMUTC PABEHKH BO OIIIT BUJ, 4 IIOTOA PCIIN TH:
3(x+l)+5(y—3)=30 2(5x—y)—3y=5
D 2(x+2)-3(y-3)=6, 4(3x-5)-2(y-x)=2.



111.7. PEHIABAILE HA CUCTEM JIMHEAPHU PABEHKU
CO ABE HEIIO3HATHU CO METO/ HA CITPOTUBHU KOE®OUIIMEHTHU

IIpumep 1. [1a ce pemy cHCTEMOT paBEHKH:

Sx-3y=13
2x+3y=1. Q)
Pemenne. 3a0enexyBame, Koe(pUUUEHTUTE TIpel HENO3HATATa y BO JIBETE PABEHKH CE€
CIPOTHBHU OpoeBH. 3aT0a, aKO T'M cOOEPEME COOJBETHUTE JIEBU U IECHU CTPAaHM HA JIBETE

PaBEHKHM BO CUCTEMOT, WIEHOBHTE LITO ja COpKAT HEMO3HaTaTa y Ke ce IIOHUIITAT U Ke fo0reme
paBeHKa €O eflHa Heno3HaTta 7x = 14, T.e. x=2.

Bo cormacHoct co Teopemara 3 qobneHaTa paBeHKa 3aeJiHO CO efiHa (Koja O1io) off pABEHKHTE
Ha cucreMoT (1) Ke o6pa3yBa HOB cUCTEM

Tx=14
2x+3y=1, (1)
CKBUBAJICHTCH Ha JaICHUOT.

Axo lo6reHaTa BpeIHOCT Ha HEMO3HATaTa x ja 3aMEHIME BO BTOpaTa paBEeHKa Ha CHCTEMOT
(1), ke ja moOGmeMe BpeJHOCTA Ha ipyraTa HEMo3HaTa y, T.e. o1 2 - 2 + 3y = | jobuBame y=-1.

3Haun, cucremort (1') mma pemrenne x =2,y =-1. Toa e peleHne n Ha JaTEHAOT CHCTEM.
5-2-3-(-1)=13
2:2+3-(-1)=1,

13=13

IIposepka: { OJIHOCHO {

IIpumep 2. [1a ce pemm CUCTEMOT PaBEHKH:

4x-3y=7
S5x+2y=26. 2)

Pemenne: Ao ru cobepeMe COOJIBETHUTE JIEBU U JIECHU CTPAHU Ha PABEHKHUTE BO CUCTEMOT
(2), mak, Ke mobueMe paBeHKa CO JIBe HEMO3HATH. 34 JIa 'O PEIIMe OBOj CHCTEM Ha HauMH KaKo
NPETXOAHUOT, UCTUOT Tpeda, MPBO, 1a IO 3aMEHNME CO PYT, EKBUBAJIEHTEH HA HETO, CUCTEM,BO
KOj Koe(pHIMEeHTUTE MPEJ] KCTa HeMO3HaTa ia ce CpoThBHE OpoeBu. Toa Moxkeme f1a ro cropume
WK CO KOe(pUIMEHTUTE Npef] Hemo3HaTaTa x, Wi co Koe(UIUEHTHUTE MpeJ| Helo3HaTaTa y.
Ha mpumep:

AKO JIBeTe CTpaHM Ha NpBaTa paBeHKa M MOMHOXHUME CO 2, a IBETe CTPaHM BO BTOpaTa
paBeHKa — co 3, Ke jo0ueMe eKBUBAJICHTEH CUCTEM

8x—-6y=14
I5x+6y=78, (2)

BO KOj KOE(hUIMEHTUTE TIPEJ] HENIO3HATATa y C& CIIPOTUBHU OPOEBH.

I'u cobupame cOOfIBETHUTE JICBY H JICCHA CTPAHN HAa PABEHKHUTE BO CHCTEMOT (2') 1 ja moOuBame
paBeHKkara 23x =92, T.e.x=4.
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Taa paBenka 3aeHO co effHa (Koja OmIl0) paBeHKa Ha JIaleHHOT CHCTEM, Ha PUMep, BTOpaTa
paBeHKa, Ke 00pa3yBa HOB CUCTEM €KBUBAJICHTEH Ha JJICHAOT

x=4 )
Sx+2y=26. (2"

Op BTOpaTa paBeHKa, 3aMEeHYBajK1 BO Hea x =4, ja JoOMBaMe BPEeHOCTA U Ha HEMO3HATATa V,
T.e.0f1 5 - 4+2y=26 nobuBame y=3.
3Hauu, CUCTEMOT PaBeHKHU MMa pelienue x =4,y =3.

OBoj MeTOJ| Ha pellaBalke HAa CHCTEMUTE JMHEAPHH PAaBEHKH CO [IBE HENO3HATH CE BHKA
MeTO]] Ha CIPOTHBHH KOe(UIMEeHTH 1IN METO Ha COOUpabe.

OI{ pasrjicgaHuTe NpuMEpPH TieiaMe JICKa OBOj METO] CE COCTOU BO CICTHOBO:

1°. [laoenuoiu cucitiem pasenku 20 3ameHysame co Opy2 eK8UBANEHIieH CUCIieM 80 KOj
KoeghuyueHitiuitie iiped eOHA UCILia Hello3Hallla (Ha ipumep, y) ce CUpoiuHLL Opoesi.

2°. Tu cobupame coooseitinuilie NedU U OeCHU CHIPaHU HA 08eille PABeHKU 80 00OUEHUOT
cucitem. [lobusame paserka co eOHa HeOSHATIA X.

3°. Ja pewwasame 0oOuenailia paserHka co eOHa Hello3Haitia (io x) u ja 00pedysame 8peOHOCIIA
Ha Wlaa Hello3Hala.

4°. Ja 3amenysame 0obuenaitia 6peOHOCI HA HelOIHAMAIA X 80 eOHA 00 paseHKUilie HA
0a0eHUOT CUCTLieM, ja pewtasame WLaa paseHKa U ja Haoame 8peOHOCHIA U Ha OPY2ailia HellO3HATA Y.

Taka o0pederuilie 8peOHOCIIU HA HeWlO3HATUINe X U Y ce pelleHUe HA 0a0eHUOI CUCTeM

DABEHKLL.

Pemm ru CICTHUBE CUCTEMU PAaBCHKU 110 METOJOT Ha CIIPOTUBHU KOGqZ)I/IIII/IeHTI/IZ

10x-3y =12 14x-9y =27
) lox+s5p=8 > Tx—2y=17
x+y=17 2x+5y=12
) 12x—y=13, Tx+y=9
3x+7y =1 6x—-5y=8
—2x+3y=17, 2x+3y=12.
4x-3y =13 2x+y=5
) \6x+2y=26, 5x-3y=7.

HpBO JOBENIN I' CUCTEMUTE PABEHKH BO OIIIIT BUJ, a IOTOA PCIIN TH:



‘ ) 3 4 5) 3 2
Tx-=2 8y+1 x=3 y+2
69 2 5
x y—x 1 x+1_2QH3)=y—2
P ZB 4 5 3
‘ ) x y+x 1 0) x—2_y_+4:3y_x
2 5 10, >3

III. 8. IPUMEHA HA CUCTEMUTE IMHEAPHU PABEHKU
CO IBE HEIIO3HATH

PemaBameTo Ha MHOTY 3aJia4 O MaTCMAaTUKATa, (bI/BI/IKaTa, TCXHUKATA U IIPAKTUKATA IITO
CC UCKaXXaHU TEKCTYaJIHO, CC CBEIYBA Ha COCTaBYBAalC U PCIIaBahbEC HA HeKOj CUCTEM JIMHEApHN
PaBCHKM CO MBC HCMMO3HATH. Hekon O] TAKBUTC 3aJia4, KOU MOPaHO I' pe€llaBaBME CO TOMOII
Ha JIMHEAapHU PaBCHKU CO €JHA HEIIO3HATa, MHOT'Y ITIOJIECHO CE pe€lllaBaaT CO IIOMOII Ha CUCTEM
JINHCAPpHU PaBEHKHU CO IBC HEMIO3HATH.

PemaBameTo Ha TakBUTE 3aJja4ll K€ IO IOKaXXEeMe Ha HEKONIKY IIPHMEPH.

3anaua 1. Bo j1Ba cajja mMaio mo ofjpeieHo KOIMIECTBO BOJIa. AKO OJf IPBHOT Cajl BO BTOPHOT
npecuneme 3 TUTPH BOJIa, BO BTOPUOT caj] Ke nMa 2 aTu moBeKe Bojia OTKOIKY BoO mpBuoT. Ho,
aKo OJT BTOPHOT MpecurieMe 3 TUTPHU Bojia BO TIPBUOT Caji, TOTAIIl BO /IBaTa cajia Ke MMa Mo UCTO
KOMu4ecTBO Bofia. [1o KoKy IuTpy Bojia ©Mano BO ceKoj caj?

Pemenne. Hexka Bo IpBHOT caji iMa x IUTPH BOJIA, @ BO BTOPUOT Cafl y IUTPH BOJA.

AKO Off IPBUOT caf IpecurieMe 3 IUTPH BOfia BO BTOPHOT CaJl, TOrall BO IPBUOT caj] K& uMa
(x—3) IaTpH, a BO BTOPHOT cajf Ke uma (y + 3) TATpH .

Bo cornacHocT co ycioBOT BO 3ajjauata, BO TOj ClIy4aj, BO BTOPUOT caji Ke UMa 2 naTu
noBeKe Bojia OTKOJIKY BO MpBHOT. Taa cutyanuja ja m3pasyBame co paBeHkara 2(x—3)=y+3.

AKO, IaK, O BTOPHOT Caji TpecunieMe 3 TUTPH BOJIA BO IIPBUOT €afl, TOTAll BO IPBHUOT Caji K&
uma (x + 3) utpu, a Bo BTopuoT (v — 3) muTpu. Bo cornmacHocT co ycnoBOT BO 3ajjayara, BO TOj
CIy4aj, BO /iBaTa cajia Ke uMa Mo MCTO KOIMYECTBO BOJIA, T.€. K€ ja Jo0reMe paBeHKaTa

xt+3=)-3.
Crnopey Toa, HEMO3HATHTE x | y Tpeba Jla 'O 3a[0BOTyBaaT CHCTEMOT PaBEHKH:
2 (x - 3) =y+3
x+3=y-3.
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JT0OMEHNOT CHCTEM PaBEHKH € €KBUBAJICHTEH HA CUCTEMOT:
2x-y=9
{x -y=—06.
AKo ro pemmme Toj cuctem, joduBame x = 15,y =21.

malllK

3

Onrosop: Bo npeuot caj nmaio 15 autpu Bofa, a BO BTOpUOT 21 nutap Bofa.

1 LLEE

3agaua 2. 30uport Ha upuTe Ha efieH ABonugpeH Opoj e efHakoB Ha 11. AKO KOH Hero
nonazneme 27 ke godueme naBonudpeH Opoj WITO € 3anuiliaH co UCTUTE UG pu, HO BO OOpaTeH
pen. Koj e Toj 6poj?

Pemenne. Hudpara Ha gecetkute Ha GapaHuoT Opoj HEKa € X, a IudpaTa Ha CAUHUILUTE
Heka e y. Toram gBonmdpennot 6poj e 10x +y, a 6pojoT ITO € 3amuiIaH co UCTUTE HUPH HO BO
obOpareH pef Ke 6upie 10y +x. Bo cormacHocT co ycnoBuTe Ha 3ajjauaTa ro COCTaByBaMe CHCTEMOT
PaBEeHKH:

x+y=11
10x+y+27=10y+x .
Kora ke ro penmme T0j cucteM paBeHKH, fjoouBame x =4,y =17.
3Haun, 6apanunoT aBouudpeH opoj e 47.
Haguctuna: 47 + 27 = 74, 6pojoT 74 e 3anuIiiad co UCTUTE IUpH HO BO 0OpaTEH pej.

3apava 3. 30upoT Ha rOAMHNTE HAa MajkaTa M KepkaTa u3Hecysa 37. [Ipen eHa roguHa MajkaTa
Ouna 6 maTu mocrapa of ceojata Kepka. Cera, KOIKy TOAMHI UMa CeKoja Off HUB?

Pemenne. Cera Majkara HeKa ¥Ma x TOJMHH, a Kepkara y rogunu. [Ipen 1 roguna majkaTta
mMaia (x— 1) roguan, a Kepkara (y — 1) roguau. Bo coracHOCT co yclIoBOT Ha 3ajjavaTa JJIECHO TO

COCTaByBaM€ CUCTEMOT paBCHKU:
x+y=37

x—1= 6( y— 1) .
Kora Ke ro pemmme cocTaBeHHOT CHCTEM PAaBEHKH, Haorame: x =31,y =6.

HajnenoTto pemienne ru 3a0BojyBa yCJAOBATE Ha 3ajjauaTa, cnopesi Toa: Cera MajkaTa uma
31 roauHa, a Kepkata 6 TOJIMHH.

3agaua 4. AronoT IIpu OCHOBATa Ha €[IeH paMHOKPAK TPUAroJHVK € 2 MaTH IOroJIeM Off
aroJioT nmpu BpBoT. Ofipenu ja roJjeMrHaTa Ha ariauTe Ha TO] TPHArONHUK!

Pemenne. 3Haere, arnute Npu OCHOBATa HA PAMHOKPAKUOT TPUATOJHUK MMAaT €HAKBa
ronemMuHa. ['oneMmuHaTa Ha aroJoT MpU OCHOBATa /ia ja O3HAYMME CO X, a Taa Ha arojoT IpH
BPBOT - €O y. Bo cornmacHOCT co ycoBOT Ha 3ajjayata Helo3HaTUTE x M y Tpeba fAa ja 3a0BOJTyBaat
paBeHKaTa x =2y.

Axo 3eMeMe TIpefiBUl IeKa 30MpOT Ha TPUTE BHATPEIIIHY arii HA CEKOj TPUATOJTHIK € €THAKOB
Ha 180°, Hemo3HaTHTE X 1 y TpeOa J1a ja 3aJJ0BOJTyBaar yIITe M paBeHKaTa

x+x+y=180°




x=2y
2x+y=180°
Criopeyi Toa, fiBaTa arjia Mpy OCHOBATa Ha PAMHOKPAKHAOT TPHATOJHHUK MMaaT 1o 72°, a arojior

Kora Ke ro pemmme CHCTEMOT PaBEHKH { noouBame x =72°, y=36".

Tpy BpBOT nMa 36°.

3apaua 5. Enen pesepoap, Koj cooupa 2000 mutpu Bofa, Ke ce HallOJIHH Off /IBE CITABUHU 32

20 muH. [To KonKy nuTpu Bofja iaBa ceKoja CllaBiHa BO MUHYTA, aKO Ce 3Hae JIeKa eHaTa Off HUB
naBa 10 nuTpm moBeKe BO MUHYTA, OTKOJIKY IpyraTa cJIaBUHA.

Pemenne. Hexa €lIHaTa CJIaBhHA J1aBa x JIMTPU BO MUHYTA, a pyraTa CjlaBuHa - )y JIATPU BO

muHyTa. 3a 20 MEHYTH IpBaTa cIaBuHa Ke aaje (20x) maTpu, a Bropara - (20y) IaTpH.

Crnopeq yclIOBHTE Ha 3aj1avyaTa, I' COCTaByBaMe PaBEHKHUTE:
20x+20y=2000 u x=y+10.

20x+20y =2000

x=y+10 nobusame: x =55,y =45.

Kora ke ro pemmMe CUCTEMOT paBCHKH {

3Hauu, efiHaTa CIaBMHA JlaBa 55 JUTPH BO MUHYTA, a pyrata claBuHa faBa 45 JUTPU BO

MUHYTA.

Pa3nukara Ha iBa Opoja e 22, a HuBHuOT 30up € 130. Kowu ce tie GpoeBu?

30upor Ha fiBa Opoja W3HecyBa 73, a pa3naukaTa Ha MPBHOT CO BTOPHOT Opoj e 17.
Kowu ce tue 6poesu?

Enen 6poj e 5 natu norosem of apyr 6poj, a HuBHUOT 30up e 78. Kou ce tue 6poesu?

HOJI}KI/IHaTa Ha €JICH MPaBOArojHuK € 2 maTu 1moroyiema OJl HeroBaTa IMHUprHa. Konkasa e
JOJIKMHAaTa U IMApUHATA Ha MIPABOArOJTHUKOT, AKO HETOBUOT IIEPUMETAP U3HECYBA 21cm.

ATO0JI0T NIpH BPBOT HA €[IeH PAMHOKPAK TPHAroNHUK € 3 MaTH MOToNeM Off CEKOj aroll Ipu
ocHoBara. Ofipeqiu ja ToJleMUHATa Ha arjiuTe Ha TO] TPHArOJIHUK?

Bo efieH TpuaronHuK efieH off arnuTe € S5 maTu NOroJeM Off APYTUOT arod, a TPETHOT arol
€ e[IHaKOB Ha 30MpOT Of MPBUTE JiBa aria. Konkasu ce ariuTe Ha TO] TPUATONHUK ?

Bo efien npaBoaronieH TpuaroJHMK €HATA KAaTeTa € 3a 4cm Imomaina Off Ipyrara Karera.
AKo cekoja KaTeTa ja 3rojeMuMe 3a 3cm, TOTall HeropaTa IUIOLITHHA Ke ce 3rojeMu
3a 63cm?’ Oppenu v JOKUHUTE HA KaTEeTUTE HA TO] TPUATOJHUK!

JlomkuHaTa Ha e[jeH MPaBOAroJHUK € 2 MaTh MmorojieMa Off HeroBaTta mupuHa. AKO
MOJIXKMHATa Ha MPaBOAroJIHUKOT ja HaMajduMe 3a 4cm, a BUCHMHATA ja 3TOJIEMHUME 3a
2cm, HETOBUOT NepuMeTap Ke bupie eqHakoB Ha SO0cm. Onpeny ja moJKUHATA U IIUPUHATA
Ha TIPaBOAroJHUKOT!

OBomiHaTa rpajiiHa Ha €/lHa y4YWIuIIHa 3ajpyra umaina 180 oBouHM JIpBja, CIUBH,
kpyummm 1 jabonka. CiuBu uMano 2 maTé MoBeKe OTKOJIKY KpYIId, a jabojika mMalio
TOJIKY KOJIKY IIITO UMaJIO CIIMBH M KPYIN 3aeqHo. KoKy ApBja OiesTHO CITMBY, KPYIIIH
1 jabosiKa MMajao BO rpaguHaTa?
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@0. Bo eana pabpuka Ha TPH OfIeERH]a paGOTAT BKYIHO 460 paGoTHHI. Bo MPBOTO ofifieeHue
paboTart 2 naTu noBeKe pabOTHUIM OTKONKY BO BTOPOTO, @ BO TPETOTO Ofifie/IeHIe paboTaT
36 pabOTHUIIM TOMANIKY OTKOJIKY BO BTOPOTO ofifiesieHue. [1o Konky paOOTHUIH OfIETHO
paboTar Bo cekoe ofiiesieHue?

3

el K

3a 98 nenapu kynenu ce 17 mainu v ronemu TeTpaTki. EnHa Mana TeTpaTka YiHE 4 IcHapH,
a eflHa ronema TeTpaTka ynHy 9 aeHapu. [1o KoKy TeTpaTKu Off ceK0j BUJ ce KyNeHn?

1 LLEE

PacutHyBameTo Ha eflHa CTOfleHapKa U3BPILEHO € CaMOo BO S - ICHAPKH U 2 - ICHAPKHU, KOU
Ha Opoj ru umano 26. Hajau Konky umano S - eHapku, a KOJIKY - 2 IeHapKu.

Bo epen Maranys nma 2 natu noBeke OpaiiHo OTKONKY BO Py MarauuH. AKO BO IIPBHOT
MarainyH oHeceMe yiite 4 TOH! OpalllHo, @ BO BTOPUOT MaraluH foHeceme yire 13 ToHu,
TOTrall BO IBaTa MaralyHa Ke iMa UCTO KOJau4ecTBO OpamHo. Konky Tonu OpauiHo nmaino
BO CEKOJ MaraiyH MoofjieHo?

LY. IPUHLUAIT HA TUPUXIJIE

[la mpeTnocraBuMe fieka: eMHAECET TOMYMba Tpeba 1a TU pacnopefiMe BO IeceT KYTHH.
Toramr jacHo e fieka, Kako OUIIO Jla TU pacnopeayBaMe TOMYMEbaTa, HEOMXOAHO € BO €[[HA Ol
KyTHHTE Jla cMecTuMe OapeM JiBe TOMunmba. AKO, K, ce afieH! CeyM TOMUMba & caMo TPU
KYTHH, IITO MOKeMe Jia 3akiayunmMe? Toraim Ke mocron 6apeM efHa KyTHja BO Koja uMa 0apeM
TpU Tomummba. HaBucTuHa, ako BO ceKoja KyTHja CTaBUME HajMHOTY JIBe TOMUHMIbA, TOTALI
BKYITHUOT OpOj Ha Tomunkba Ou OWi1 HajMHOTY 3 - 2=6, a He ceiyM. [IpuToa, 1a HamoMeHeMe fieka
TIPU CMECTYBAETO HAa TOMUMIbATA BO KYTUHUTE HE € OUTHO Jlajii MIMaMe HeKaKBa CTpaTeruja npu
CMECTYBabETO, Ha IPUMED, 1aJT cakaMe BO CEeKOja KyTHja fia CTaBUMe NPUOIMKHO UCT Opo] Ha
TOIYNH-A, UM 11aK, CAKaMe CHTE TOIUMIbA J]a T CTaBeuMe BO €[JHA KYTHja U CIHYHO.

[TpeTxomHuTe 332U MOKEMeE J1a T OOOMIITHME CO CACTHUTE 3aKayuolu: Axo ipeba n+1
{hoitye 0a cmecitiume 80 n Kyiiuu, ilozaw Ke iocitiou bapem eOHa Kyiiuja 80 Koja uma bapem 0ge
moiivurba. Baxu, NCTO Taka, U CIEJHOTO MHOTY OCUIIHO TBpAeHe. Heka n, p u k ce ipupooru
Opoesu u iipuitioa nk + p oivurea, iipeda 0a 2u paciiopedume 6o n Kyiiuu. Tozaw Ke iiocitiou
bapem eona Kyiuuja 6o koja Ke uma 6apem k+1 wioiive. HaBuctiHa, ako BO cekoja KyTuja ce
CMECTAT 110 HaJMHOTY k TOIYMHbA, TOTAIl BKYIHHOT OpOj HAa TOMUYMIba Ke Ouje HaJMHOTrY #k,
a He MOXKe J1a Oujie nk + p KOIIKY HITO ce MPETIOCcTaByBa. 3abeseKyBaMe ieKa He CMe BO COCTOj0a
Jla TBpAME KOja € Taa KyTHja BO KOja UMa JIBe WK p+1 Tomye, HO, caMO TBPAUME JIeKa TIOCTOU
TaKBa KyTH]a.

ITpeTxoHOTO TBpAEHE € MO3HATO KaKO mpuHnuN Ha [lnpuxie, BO 4ecT HAa repMaHCKUOT
matemaTuuap Jupuxie (P. L. Dirihlet, 1805-1859). [Tpuimnot Ha [lupuxie ro MHTEpIpeTHpaBMe
IPEKY CMECTYBakbE Ha TOMUMIbA BO KYTHH, HO, KaKO LITO K€ BUAAUME CO CIIE/IHUBE IPUMEPH OBO]
TPUHITAI HAO0F'a YecTa IPIMEHa BO ToTeM 6poj Ha 3aniaun. Ke HaBe/iMe HeKOIKY TaKBH IPHMEPH.




IIpumep 1. Cekoj o1 YIEHOBUTE HA €JHO IPYLITBO Off OCYM IIPHjaTEIN €HALI HEJIETHO OfN
BO 0a3eH fla IInBa, Ha puMep AHa ofii Ha Oe3eH cekoja cpefa, [lparan ol ceKoj MeTOK UTH.
ITokaxu exa nocrojaT Bajlja NprjaTead KOU OfaT Ha IUIMBAKE BO UCT JIEH Of HeflenaTa.

Pemenne. busiejku uma ceqyMm fieHa BO Heflenara, a NpujaTeauTe ce BKYMHO 8 u 8>7,
Ofl IPUHIMIIOT Ha [lupuxie Ke nocTojaT ABajua KoM OflaT Ha IUIMBAbE BO HCT JICH.

IIpumep 2. ITokaxu neka Merly eceT NpUPOAHE OPOEBU CEKOrall MOCTOjaT fiBa Opoja Kou
3al0YHyBaaT co ucra nudpa.

Pemenne. Cexoj of ieceTTe OpoeBH 3aM0YHYBa €O effHa of1 ieBeTTe ucpu 1,2,3,4,5,6,7.8, 9,
na crnopef NpUHIMNOT Ha [{upuxie Ke mocTojat ABa Opoja KOM 3aMoYHyBaaT Ha MCTa mudpa.
Jla 3abenexume fieka TaKBO TBPJiEHE HE Baxu ako Oapame mociefHaTa uudpa fa uMm ouse
ucra. 30mTo?

IIpumep 3. VBana, nunka u Mpuna Gepene jabonka u 3aeqHo HaOpasne 17 kr jabGonka.
IMokaxu neka Gapem efiHa off HUB HaOpasa 6apeMm 6 Kr jaboJka, ako ce 3Hae JieKa cekoja Ol HUB
HaOpana 1en 6poj KUIorpamu.

Pemenne. [Ia npenocraBiuMe feKa He € BUCTHHA JleKa HEKoja Off HUB HaOpaia 6apeM 6 Kr
jabonka. Toram cekoja o HUB HaOpasia HajMHOTY 1O 5 KT jaboITKa, 11a THE CUTE 3ae[[HO Habpaie
HajMHory 3-5=15 kr jaboska. Toa mpoTHBpeyYn Ha YCIOBOT Ha 3aJja4yaTa ieka THe 3aej{HO HaOpaie
17 xr jaGonka. 3naun, 6apeM efHa off HUB HaOpasa 6apem 6 Kr jabonka. OBie KOpUCTEBME JieKa
17=3-5+2>3:5.

IIpumep 4. [Jokaxu fneka Mel'y YeTUpH NPOU3BOJIHY IPUPOAHI OPOEBH, CeKOrall MOCTOjaT
/IBa TaKBY IIITO, HUBHATA Pa3juKa € JIeNunBa co 3.

Pemenne. Cexoj of 1afieHUTe YeTUPH NPUPOIHE OPOEBHU IO ieJUMe €O 3 1 TO OfipeyBamMe
ocTaToKOT npu fAeneme co 3. OcraTonure Moxat fa ounar 0, 1 unm 2. 3aroa, Mmoxeme fia
cMeTaMme Jieka fjaienute Opoesu ce 3k +r,, 3k +r,, 3k v m 3k v, Kape r,r,r,r,€10,1,2}. 3Haun,
CEKO] OJl YETUPHUTE OCTATONM 7\, 7, 7, ¥ 7, IPUMA €[IHA Of TPUTE MOXHH BpefHoCcTH. Criopen
NPUHIUNOT Ha [{upuxiie, mocrojat 6apeM Ba Opoja Mel'y HUB, KO ce efjHakBU. Heka, Ha mpumep,
r,=r, Toram (3k,tr,)— 3k tr,)=3ktr,—3k,—r,= 3k - 3k,=3(k,— k,), maorryka 3|(3k,+r,) - (3k+r,).

[Terap Bo aBata ied6a nMa BkynHo 101 genap. [Tokaxu neka Bo efen of pedosute [letap
nMa OapeM 51 ieHap, pu MPETHOCTAaBKa JleKa BO [Ie00BUTE HEMa MOHETa Iomasa

Of €JieH fieHap.

Bo ezien xoTen uMa ABOKpEBETHH U TPUKpeBeTHH coOu. [Tokaau feka Bo XOTeNoT uma
Oapem 34 cobm, ako ce 3Hae fieka Bo XxoTenoT ce cmecTend 100 roctu.

Bo egno yunnume yaat 1000 gena. [Tokaxu neka uma 6apem Tpu fielia BO Toa YUWITHIITE
pOJIeHH Ha UCT laTyM (HeoOaBe3HO MCTa TOJIMHA).

Mute uMa npuBp30K CO YeTUPH KiyueBH. bes fja rmefa co Koj Kiyy 0TBOpa BO TEMHHUIIA,
Mure ycniean ja Biese BO CBOJOT CTaH IpH ocMHOT o0uA. [Tokaxu aeka nocTon Kiyd co
K0j Mute Gapem Tpunatu ce oOMayBal Jja ja OTKJIYYd BpaTaTa.
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I1L.10. ITOITYJTAIIMJA. ITPUMEPOK

YecronaTu BO ceKOjHEBHATa MPAaKTUKa ce jaByBa MPOOJEM Off €lHO MHOXECTBO Jia ce
M371BOjaT 1 pedpojaT OHUE eNeMEHTH, KO UMaaT HeKoe 00esIexkje, OffHOCHO KOU Ce M3/IBOjyBaat
co Hekoe cBojcTBo. Ha mpumep, ako Bo efjHO ofjiesieHue Tpeda ia ce npedpojaT yYEHUIUTE KO
MMaaT OJNIMYEH WM MHOTY 106ap ycIex 3aef{Ho, Toa He € HuKakoB mpobneM. Vcro Taka, He e
npobJIeM Jia ce Hajjie pa3MepOT Ha OBKE CONMIHU YUEHHUIM CIIpeMa BKYITHUOT Opoj Ha yUEHUIH
BO ojfienieHreTo. MefyToa, ako Tpeba fia ce Hajie KOJIKaB € pa3MepoT Ha JIyf'eTO KOU ce OBUCOKH
oft 170 cm cipema BKYNHHOT OpOj Ha KUTEINH, CUTyalijaTa € MHOTY MOCJIOKEHa.
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TouyHnOT pa3Mep e HEBO3MOXKHO JIa ce ONpefiesti, OuiejKu pobIIeM € fia ce ONpee HUBHUOT
TOYeH 6poj, a MoceGHO Kora ce MMa MPEfIBH/ ieKa CEKOjIHEBHO OPOjOT Ha XKHUTEN ce MEHYBa
(mocTojaHO eIHM YMUpaaT M ce pafaaT HOBHU XuTtenu). MefyToa, Kako IITO Ke BUUME, U OBO]
npoGieM MOXe Jia ce per.

Bo cayuaj kora paboTume co rosieM 6poj mojiaToIu, BeJIMMe ieKa ce padoTH 32 CTaTHCTHIKA
MOAATONH, a IEJIOT Off MaTeMaTHKaTa LITO Ce 3aHUMaBa co 00padOoTKa Ha TAKBUTE NOAATOLH, Ce
BMKA MATEMATHYKA CTATHCTHKA.

AKO 0l MHOXKECTBOTO S Tpeba Jia ce U3[JBojaT U NpedpojaT OHUE eJIEMEHTH CO 1aleHO CBOjCTBO,
TOTAIll MOCTalyBaMe Ha CIeHHOT HauuH. Off MHOXECTBOTO S m36MpamMe eHO HEroBo
nopMHoxecTBo U, Ta ce npe6pojyBaaT oHue eneMeHTH off U KoM ro uMaat 6apaHoTo CBOjCTBO.
MHoxkecTBOTO S ce HapeKyBa nomyJIanuja, a oAMHOKecTBOTO U ce HapeKyBa npuMepok. bpojot
Ha eJIEMEHTH Ha MOoNynalujata ce HapeKyBa 00eM Ha nomyJIanujara, a pojoT Ha eIeMEHTHTE BO
NPUMEPOKOT ce HApeKyBa 00eM Ha MPHMEPOKOT.

IIpumep 1. [Ta ro pasrinegame BeKe MOCTaBEHUOT MPOOJIEM Ha OfipelyBambe Ha OpojoT Ha
xurenu Bo P. Makenonuja, kou ce nmosucoku o 170 cm. MHoxecTBOTO rpafanu Ha P.
MakejioHuja € monyJanuja, 1 3HaeMe jfieka 06eMoT Ha oBaa momyJanuja e okoiy 2 000 000.
N36upame enHo mogMHOXKecTBO - mpuMepok off 1000 rpafanu u Ke ru npedGporMe OHUE Off HUB,
xou ce noucoku off 170 cm. Heka mery usopanute 1000 rpafanu uma 530 Ko ce MOBUCOKH O
170 em. Bupejku 2 000 000:1000=2000, Hue Bo npumepokoT Ha 2000 rpafanu cMe Oupase 1o
€/IeH, 3aT0a 0UYEKyBaMe fieka OpojoT Ha rpafaHu Kou ce moBrcoku off 170 cm Bo nenara Peny6iuka
ma 6upme 530-2000=1 060 000.

[TpuToa, ako cakaMe OAATOLNUTE MITO K€ TH JOOUEME IITO € MOKHO NMOBEKE J1a OAiroBapaaT
Ha CTBapHOCTa, TpeOa BO M300pOT Ha THE WiIjajia TpafaHl - IPUMEPOKOT, fia OUJaT 3aCTaleHH
CUTE BO3PACTH U TOA BO OHOJ IPOLEHT BO KOj THE CE 3acTalleH! BO MOMyJIalujara.

Ha Toj HaunH MokeMe fia ja cocTaBuMe TabelnaBsa:

Bucuna noBucoku ox 170 cm 170 ¢cm nny HOHUCKHA
I'pfanu o npuMepoKoOT 530 470
I'pafanum o monynanujara 1060 000 940 000

IIpumep 2. Bo egna adpuka ce npoussenenu 15000 ceetunku. [Ipouszsoputenor caka fa
IO HCIUTA KBAIUTETOT Ha CBETUIIKUTE, MOTOYHO J]a TPOLEHH KOJIKY Ofl HUB IMaaT BEK Ha TPACH:E
nogour oy 1000 gaca.




3a Taa nen npou3BonHo ce n30panu 200 CBETUIIKU U ce TOAJOKEHH Ha UCMUTYBAE, 32 Jla
ce BU/IM KOJIKY off HUB HeMa fia iperopat no 1000 yaca ceereme. Ce mokaxkaino aeka 180 cBeTunku
Ha3apxane” 1000 vaca, a ocranature 20 cBeTHIKM nperopene npep Bpeme. 3Haun, 10% on
IPEMEPOKOT € €O JIOUI KBAIUTET, a ocTaHaTuTe 90% ce co fodap KBaIUTET. 3aTOa C& OYEKYBa
10% op momymaumjaTa (1500 cBeTHIIKM) 1a GUAAT CO JIOMI KBATMTET, a ocTaHaTuTe 90% (13500
CBETHJIKH) Jla O6maT co gobap kamureT. Ha TOj HAUMH MOXeMe Jia ja cocTaBUME CIeflHaBa
Tabena:

Bek Ha Tpaewe nomasky o 1000 yaca noseke of1 1000 yaca
Bpoj Ha cBeTUNKU O IPUMEPOKOT 20 180
bpoj Ha cBeTunkm of nomyJanujaTa 13500 1500

IlITo e nomynauuja, a IWTO NPUMEPOK?

Axko obemort Ha nonyauujata € 100 000, fanu € FOBOJHO 00EMOT Ha MPUMEPOKOT
na oune 4?7 O0jacHu ro OroBOPOT.

Ha 100 mpopanenu Tenesu3opu Bo €iHa IPOJaBHULA CTUTHAJIE 5 peKaMaliu BO
rapaHTHUOT pok. Konky peknamanun ce ouekysaaT Ha 1200 TeneBusopu?

Cnopen mogaTouute Ha CBeTCKaTa 3paBCTBEHA OpraHn3anuja okoay 3% of 1yreTo Bo
TEKOT Ha XKMBOTOT 3a00iyBaat o enuiencuja. Koakas e Toj Opoj Ha yfe Bo Hamiata
Peny6auka?

I11.11. HACTAH. CUTYPEH 1 CJIYYAEH HACTAH

1. Yecro BennMe: mpupofiaTa ce Haora BO MOCTOjaHO ABUXKEHe. CeKOJTHEBHO ce OIUrPyBaaT
Hajpa3nyHH MojaBu. MHOTY Off THeE 10jaBi MOXKeMe TOYHO Jia TH IPEIBUIME, aKO T [T03HABaMe
CUTE NPUYMHY 32 HUBHOTO CIyuyBame U pa3BUTOK. Ha mpumep, BogaTa BO 3aBHCHOCT Off
TeMIepaTypara u aTMOc(epcKiOT NPUTHUCOK, 3HAeMe, MOXKe Jla ce Haofa BO e[[Ha Off TPUTE
MOXHHU arperaTHd COCTOjOU: IBPCTA, T€UYHA WM racoBuUTa cocToj0a. MeTeoposaorujata, Bp3
OCHOBa Ha TosieM Opoj Ha MOJIaTOLH, € BO cOCTO]0a ia jajie BpeMEeHCKa MPOTHO32a 32 HApeIHUTE
ICHOBH U KOja BO HajroyieM Opoj cliydyau ce ocTBapyBa. TakoB € caydajoT U cO CUTE NPUPOIHU U
OIIITECTBEHHN T10jaBU. [IBUXKEHETO BO MPUPOJaTa ce KapakTepusnpa U MaHuQecTupa BoO
MOCTOjaHaTa MPOMEHIUBOCT Ha COCTO]jOUTE.

Cekoja mpoMeHa Ha efiHa cocToj0a BO Ipyra, ce BUKA HAcTaH (cayuka unm codmrue). Ha
npuMep, HaCTaH € Kora HOKTa ro CMEHH JIEHOT, KOTa BO TIPOJIETTa Pa3lUCTyBaaT ipBjaTa, Kora
Ke ce popaT O6au3Hanum ui Tpojka. Hacran 3a cnaBemwe e Kora Ke ce qooue npemMujata Ha
JIOTO, UTH.




LennoT XUBOT ce COCTOM Of OffIETHN HACTAHH, & YCIEIIHOTO CHAOambe BO THE HACTAHU
3HaYM CHAOame BO KMBOTOT. Y CHEUIHOTO CHAaofame, aK, BO HACTAaHUTE MOfIpa30Mpa HUBHO
clefieme, poyuyBamke U npeasuayBame. Hajmodap npuMep 3a Toa € MeTeoponorujaTa, npu
IITO HEJ3UHNOT pa3BOj KaKO HayKa, HECOMHEHO, BOJ KOH NOTOYHN BPEMEHCKHU ITPOTHO3M.

Ha npB mornep u3riepna jexa HaCTaHUTE HE MOKE Jla ce MpeBUyBaaT. MeryToa, HacTaHuTe
MMaaT HEKOM OMIITH KApPAaKTEPUCTUKUK U NOCTOjaT 3aKOHOMEPHOCTH BO HUBHOTO CIyYyBaH-E.

2. [IpeaMeToT Ha HUBHO NIPOYUyBake CE HAYKUTE BEPOjaTHOCT 1 CTATHCTHKA.

Pa3nukyBame HacTaHu KOM ce MOXKHM 1 HACTAHU KOU CE HeBO3MOXKHN. MOXHM HACTaHH Ce,
Ha puMep:

- YCIIEILIHO JIaHCHpake Ha BCEJIEHCKH Opof,

- YCIIEIIeH TIacMaH Ha HEKOj TYpHHUD,

- T0OMBKa Ha JIOTO, aKO Ce KYIH JI03 1 JIp.

HeBo3MoXHH HacTaHu ce, Ha TIpUMeED:

- IpecTaHoK Ha poTanujata Ha 3emjata okony CoHIEeTo,

- BO COCTABOT Ha BOJIaTa Jja Ce Hajfie TPeT eleMeHT,

- pexuTe fia TeyaT BO CIPOTHUBHU HACOKH,

- CoHIleTo J1a U3rpee Ha 3amafp,

- JIa ce U3BJIeue CHHO ToMYe Off KyTHja BO KOja UMa caMo OeJi 1 I[PHU TOMYNHba, 1 JIP.

3a Hac NorojeM MHTEpeC Ha IPOyuyBame ce MOXKHUTE HACTaHU. Tue off cBOja cTpaHa ce
fiefaT Ha CHTYPHH HACTaHH, KOY TIOJ OAIPEIEH) YCIOBM MOpa fia Cce CIy4aT U cIy4ajHd HACTAHH
WJIM BEPOjaTHU HACTaHM, 32 KOM IOCTOM MOKHOCT J1a CE CIy4aT, HO IOCTOM MOXKHOCT U Ja He ce
ciyyar.

Bo curypHu HacTanu cnafaat, Ha puMep, CleTHABE:

- 110 JICHOT Jloala HOKTa, a 10 HOKTa IIOBTOPHO Jloara JeHOT,

- KpajoT Ha XXUBOTOT € CMPTTA,

- CUTYPHO € JIeKa 110 U3BECHO BpeMe Ke MMa 3aTeMHyBawe Ha MeceunHaTa uin Ha COHIIETO,

- CHTYPHO € JleKa Ke ce u3Biede 0eJ10 WK [PHO TOIYe Off €fHa KyTHja BO KOja MMa caMo
Oeny ¥ IpHY TOMYUbA U JIP.

ITocrojaT MHOTY IpyrH HACTaHU BO PUPOJAaTa KoM ce CUIypHHU. THe ce offHecyBaat Ipey ce
Ha HEKOM OCHOBHHM 3aKOHM KOM BaxKaT BO (pu3MKaTa, XeMujaTa, aCTpOHOMHMjaTa, Onojorujara
WTH., KaKo ¥ IIOCIEeNIH Ha HEKOY JIOTMYKHU 3aKoHU. Ho oHeKorari He € MOXKHO fja ce IIpefiBuaT
HEKOM HacTaHu. EBe HEKOJIKY IpUMEpH Ha CTy4yajHU HACTaHMU:

- HeJIoroBOpeHa cpefda co HeKoj OJM30K MpHjaTe Ha yJIuIa,
- 7la IPeropy HOBA CBETHJIKA, BEPOjaTHO, JIOII PUMEPOK,
- Ha TIPBU jaHyapH cliefiHaTa FOf[Ha 1a MaJHe CHET,

- la ce m3BJIeye Oeso TomIe Off KyTHja BO Koja mMa 2 6end u 7 IPBEHH TOMYHNba, © MHOTY
Apyry.
Hacranure 001yHO Ke rv 03HauyBame co Oyksute A,B,C.,...



Kou HacTanu ce BUKaaT curypHu Hactann? Haseau HEKOJIKY IpUMEpH.
IllTo ce HaBO3MOXKHM HacTaHu? HaBeny HEKONIKY HEBO3MOXKHI HACTAHM.
Kon Hacrann ce BuKkaar ciy4ajuu Hactanu? Hasenn HEKONKy.

KaxkoB HacTaH e: ja ce Hajjie leTelIMHa cO YETUpH JucTa?

III. 12. CUCTEMCKH 1 CIYYAEH
U350P HA ITPUMEPOK

MaremaTnukata cTaTUCTUKA € HayKa KoOja ce 3aHMMaBa co o0paboTKa Ha roneMm Opoj
TOaTONN (CTaTHCTHUYKY nmofaTony). CTaTHCTHIKOTO MHOXKECTBO 3a KOE cakaMe jia fooueme
HEKOM MH(OPMAaIU UM HEKOU HETOBU CBOjCTBA CE BUKA CTATHCTHYKA Maca WX MOMyJIanuja.
Bo npuHInum, Toa MHOXECTBO UMa OTPOMEH OpOj €IEMEHTH, a €JIeMEHTUTE MOXaT Jja OujiatT
CUTE XXUTEJIM Ha €JICH Ipajl WK Ha efJHa Ip:KaBa, CUTe pUOH BO €IHO €3€p0, CUTE 3pHA MUECHUIIA
BO HEKO] PErHOH U clu4HO. Bo 0CHOBa, MOCTOM HEKOja 3ae[JHAUKA 0cOOMHA KOja T 00eJuHyBa
€IEMEHTUTE Ha Toa MHOXKecTBO. OBaa 0COOMHA ce BUKA O0ellexkKje M KApaKTepuCTHKa, a 3a
eIeMEHTHTE Of OMyJIaljaTa BeJmMe fieka ce off UCT Buj. MicnuTyBameTo Ha 1iesiaTa normymaimja
€ HEBO3MOXKHO 01 ciiefiHuBe npuunnut: 1. Toa MHOXKECTBO, peuncu, cekorail iMa orpoMeH 6poj
€JIEMEHTH ILITO HE € MOKHO BPEMEHCKH CUTE Jia ce ucnuTaat u 2. O0jeKTUTE Ha TOA MHOXKECTBO
YecTonaTH ce Telko focranuu. Ha mpumep, He cMe Bo BO cocToj0a Jja ' U3BaiuMe CUTe puon
Of1 €3epoTo, fla T UCIIUTAME U, MK, 1a TM BpaTuMe Hazajl. 3a Taa 1esl, Ha MPOU3BOJICH HAUlH
n30MpamMe eJHO MOJIMHOKECTBO U CO 3HAYUTETHO oMall Opoj eJIEMEHTH, HO 3a Koe Ke Oupeme
BO cOCT0j0a 1a TH NCTUTaMe MOOJIETTHO CUTE HETOBH eJIEMEHTH, a TOTOA J1a IOHECYBaMe 3aKITyI0K
3a 1ienata nomyJamuja. TakBOTO NOAMHOKECTBO \U I'O BUKaMe NpuMepok. bpojoT Ha enemeHTHTE
Ha TIOMyJIaliKjaTa ce BUKa 00eM Ha MomyJianujara, a OpojoT Ha eJIEMEHTUTE Ha IPUMEPOKOT ce

BHKA 00€eM Ha MPHUMEPOKOT.

IIpumep 1. Bo enna abpuka 3a akymynatopu npoussenenu ce 10 000 akymynatopu. 3a a
O NCIUTAAT KBATUTETOT HA AKyMYyJIaTOPUTE IIPOM3BOJUTEIINTE HAa IPOU3BOJICH HAYKMH N30Mpaar
50 akymynaTtopu. MicnuTyBameTo Ha OBHE aKyMYJIaTOpH IIOKaXaJo jeka 47 off HUB ce NCIPABHY,
a 3 meucnpasuu. bunejku 10 000 : 50 = 200, 3aToa ce oyekysa feka 3 - 200 = 600 akymymnatopu ce
HeucnpaBHu. bapameTo Ha HeucnpaBHuTe akymynatopu mefy cute 10 000 mpakTuyHo e
HEU3BOJINBO. 3aToa off (padpukaTa I' MyLITaaT CUTE aKyMyJIaTOPH BO IPOMET, HO OYEKYBAaT
na mo0ujat pekamaija 3a okoay 600 akymymnaTopu.

M360poT Ha MPUMEPOKOT € Off CYLITHHCKA BaXKHOCT 3a 100MBamke Ha NPaBUIIEH 3aKIy4OK,
112 3aT0a BO MaTeMaTHIKAaTa CTaTUCTUKA ce laBa ToceOHO BHUMaHUe Ha 0Boj Tpoduem. HajBaxHo
e n300pOT Ha NMPUMEPOKOT fAa Ouje ciydaeH. 3a fa OupeMe CUTYpPHH fieKa M300poOT Ha
NPUMEPOKOT HABUCTHHA, € CIyIaeH, MOXKEMe Jla MPUCTANNMe KOH CHCTEMATCKH M300p Ha
npumepok. Toa Ke ro uiycrpupame Ha CIeIHUBE TIPUMEPH.
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IIpumep 2. Bo egna amOynanTa ce aekyBaat 3 540 rparanu. Co medn, ga ce uzdepe eieH
NpUMEPOK Off IPUOMIKHO eflHA IeCEeTUHA Off OBUE I'pafaHu, HIEe MOXeMe ia ' n3bepeMe OHMe,
yij pefieH Opoj Ha KAPTOHOT 3aBpIllyBa Ha MpuMep Ha mudpa 5.

IIpumep 3. Ako cakame fja anketupame okoay 1 500 rparanu Bo Ckorje, Toa MOXeMe ia Fo

HampaBuMme 110 TeeOH, SBOHE]KH, Ha TPUMEP, Ha cUTe Tene(OHCKHM OpOeBH IIITO 3aBpIIyBaatT
Ha 37. Co Toa, BCYITHOCT, K ce jaBUMe Kaj CeKOj CTOTH NPETIUIaTHUK Ha (pUKCHATA TeedoHu]a.

@ Enna MeuuuncKa eKuna, co e, ja MCIUTa KOJKaB IPOLIEHT Of rpafanuTe Bo Make/ioHuja
MMaaT HeraTHBHA KPBHA TPYyIa, OTUIILIE BO €HO YYWIMIITE U Off 753 fena Hauwie aeka 98
YUYCHHIM VMaaT HeraTMBHA KpBHA rpyma. [lanm npuMepokot e fo0po u3dpan? Konky
rpafanu Bo MakeqioHuja IMaaT HeraTUBHA KpBHA Tpyna?

2) HosuHapure 3a f1a TO POBEPAT jABHOTO MHUCIEHe Ha [PAFaHATE IIPef| HEKO]j pepepeHayM
anketupane 500 momHoneTHu rpafanu. [IOTBpAeH OArOBOP HA MOCTABEHOTO Mpalllakbe Iajie
356 ucnuranuiy. Konky ce odyekysa jja Oupie OpojoT Ha rpafaHuTe MITO K& OArOBOpaT
NO3UTHBHO Ha pedepenaymoT Bo Hekoj Tpaj co 700 000 monHoneTHr rpafanu?

®pau Bo Bo3nyx 100 matu enHa nmapa u u30poj KoAKy maTu Ke magae ,0poj". Toj 6poj

. n
O3HAa4M ro Co n , a IoToa IMPECMETA] ﬁ_z

I1I. 13. BEPOJATHOCT HA CIYYAEH HACTAH

Wrpauute Ha 10TO 3HAAT ieKa Kora Ke yIaraT JI0TO, IMaT MOKHOCT Jia o0ujaT , cefflyMKa”.
WNako mMoxHOCTa € Mana, cenak Taa nocrou. MefyToa, HeBO3MOXKeH HACTaH € HEKO] a o0ue
MapHu Ha JI0TO, aKO He yIIaTu 3a urpata. Ho, ako HeKoj Tv MOMOMHMI CUTEe MOXKHHI KOMOWHAIIAH
(Toa e caMo TeopwcKH, OMIC]KM ce MHOTY), TOrall Heropara J00MBKa ,CeyMKa"Ha JIOTO €
CHTYpeH HacTaH. AKO IIOINOJHIME OCYyM KOMOMHAINH, TOTalll KOJTKaBa € MOXKHOCTA 32 JoOuBKa?

[To3naro e gexa ox 39 6poja moxe Ha 15 380 937 Hauwnu fja ce u3Bneyat cepym 6poja. Ho,
UrpavoT Ke fo0Ke caMo Ha 8 M3BJeKyBamwa. 3aToa, BelIuMe fieKa BepojaTHOCTA 3a TOOMBKA Ha

,CEeMyMKa" e
8

15380937

[la p3rmegaMe OMIIT Cly4vaj, aKO ce MOXHHU # PAa3MYHU HACTaHU CUTe Mefy cebe eHaKBO

MOXHH Jla ce chayyar (T.e. eJHAKBO BepojaTHH). Heka HacTaHOT A ce ciydyBa, aKo ce CIydd

e/leH Koj OMII0 Of m HaCTaH!, TaKaHapeueH! MOBOJIHA HacTanu. [1py THe npeTnocTaBKy ja faBame
ciefHaTa aepuHIIM]a.

~ 0,00000052 ,

Heduanmuja. Bepojaitinocitia V(4) 0a ce cayuu een Hacitian A ce 8uka pazmepoiii (00HOCOI)
Ha Opojoiti m Ha l060.AHUIe HACIUAHU U ODOJOTL N HA CUilie eAeMeHIUapHU (Hl080AHU U HEHOBOAHIL)
Hacuianu, ui.e.




m

Bupiejku n e 6pojoT Ha MOBOJIHK U HEMIOBOJIHUO HACTaHU, JoOUBaMe ()< ;i <7, @ Of OBJIE
uMaMme 0<V(4)<1, (2)

T.e. BEpOjaTHOCTa Ha efieH HacTaH e Opoj mefy 0 u 1, BkayuyBajku ru 0 u 1. Ako A e curypen
HacTaH, Toraiim =n,na V(4) = 1. Ako, nak, A e HeBO3MOXeH HacTaH, Toram m =0, ma V(4) = 0.

Tpumep 1. [Ta ce openu BepojaTHOCTA JIeKa a) co (hplame Ha efieH 3ap Ke ce ajiHe , ImecTka’,
0) co (hpname Ha J[Ba 3apa Ke ce TajIHaT ,JIBe MECTKH ", B) cO (hpiiambe Ha J[Ba 3apa Ke ce MajHaT
,JeTka" u ,mecTka’.

Pemenne. a) AKo hprame eieH 3ap, MOXKHH Ce IIECT eJIEMEHTapH! HACTaHM: ia ce TajiHe 1,
2,3,4,5 unu 6. Mefy oBue HacTaHU caMo €fIeH € TOBOJIEH, a TOa € ako ce MajiHe ,IecTka’.
) 1
3Haun n=6,am= 1, ma GapaHara BepojaTHOCT € i 0,166,

0) Ako (bpname jiBa 3apa, MOKHU ce CIIeHATE 36 eJleMEeHTAPHN HACTAHM:

(1,1) (1,2) (1,3) (1,4) (1,5) (1, 6)
2, 1) (2,2) (2,3) (2,4) 2,5) (2,6)
(3,1) (3.2) (3,3) (3,4) (3,5) (3,6)
4, 1) 4,2) 4,3) 4, 4) 4,5) (4, 6)
5, 1) (5,2) 5,3) (5,4) 5,5) (5,6)
(6, 1) (6,2) (6,3) (6,4) (6,5) (6, 6)

Camo efien HacTaH Mefy oBre 36 e TIOBOJIeH, a Toa e (6, 6). 3Haun, m=1,a n=36, ma 6apaHara
BEPOjaTHOCT € 1 ~0,027.
36
B) VimMajKku ja npenBup muckycujaTa moy 6 ), iMame 1 =36, a m =2 GujiejKu MMame JIBe TIOBOJTHH
MOXKHOCTH (5, 6) 1 (6, 5). 3aToa GapaHaTa BEpOjaTHOCT € % ~0,055.

3a pmapeH HacTaH 4, co 4 ro o3HauyBaMe HETOBHOT CIIPOTHBEH HACTAH, KOj CE CIy4yyBa,
TOrall U caMo Torail, kora 4 He ce caydyBa. Co gpyru 300pOBH, IOBOJHHUTE €JIEMEHTAPHU
HacTaHu 3a 4 ('M UMa m) ce HEeMOBOJIHM 32 HaCTaHOT A | oOpaTHO. 3a oBHe ABa HacTaHa A

n A Benmume JcKa C€ MCK/Iy1yBaaT, HO U JICKa €€ HAJONMOJHYBaarT.

3Haunm, 3a HACTAHOT A MMaMe 7 — m MOBOJIHH Cydan (HEIOBOIHY 33 A) U 7 HEMOBOIHM
cnydan (oBosiHY 3a A). 3Haum , BepojaTHOCTa Ke Ouje V(Z) _nmm_ 1_V( A).
_ n
3Hauy, BaXu V(A)+V(A):1. (3)

Ha ce HaBpaTuMe Ha npumep 1 a). CipoTHBEH HacTaH Ha HACTAHOT jia ce MajiHe ,IIecTKa"

e W HacTaHoT fa ce magHe 1 wim 2 unu 3 unu 4 unm 5. 3a BepojaTHOocTa HA A noOuBame

|14 (Z) = % . 3abenexyBame jieka J/ (A) + V(Z) = é+% =1, Taka mro opmyiaara (3) Baxku.
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IlITo e BepojaTHOCT HA HEKO] CyYyacH HacTaH?

Tanum Moske BepojaTHOCTA Ha HEKOj HacTaH jia 6upe: a) —0,5; 6) 0; B) 1; m) 1,1; ) 2?
IlITo e cnpoTuBeH HacTaH Ha HAacTaHOT 4?7 AKO BepojaTHOCTa Ha HACTAHOT 4 € p,
KOJIKaBa € BepOjaTHOCTA Ha CIPOTHBHUOT HACTaH?

Konkaga e BepojaTHocTa fieka co dprname Ha efieH 3ap Ke ce nagHe 3? [Toroa, co
roneM 0poj piama Ha 3apOT MPOBEPH TO PE3YIATATOT.

I11.14. EKCIEPUMEHTAJ/IHA ITPOBEPKA HA PE3YJ/JITATUTE

Ha ce 3anpammame: IllTo BcymHOCT 3Haun, ieka BepojaTHOCTA €O €[HO (pprame Ha 3ap fa
ce majiHe ,IeTka’ e S ? OroBopoT € CAeAHUOT: AKO KOIKaTa - 3apoT ja (ppnume rosem Opoj

1
natu, Ha npumep, 1000, Torarn npuoIHKHO 3 1000 ~ 167 natu ke ce mague 6pojor 5. IToTouHo,
172

1000

172 1

————=0,006
1000 6‘ . Axo, Hamecro, 1000 matu
k 1

100000 6,

oune ymre noman 0poj. Co apyru 300poBH, KOJIKY MOBeKe OOWIM TpPaBUME, TONKY MOBEKe

ako ce majgHe 172 matu OpojoT S5, Toram pazmepoT

1
~0,172 a gz 0,166 1a ke Oune

MAJKy K€ ce pa3inKyBa Off Iz Bo

CIy43joB T

,

komnkara ja ¢ppaume 100000 maTu u puToa k natu ce majgHe OpojoT S, TOraIl Ke

k 1 .
pasmepor —- e no0JU30K J10 5 (n e 6poj Ha oOuyH - (hpITarba Ha KOIKATa, a k TIOKaxKyBa KOJIKY

maTH Ke ce TajHe S).

@ Enen 3ap ¢pmu ro 100 matu u 6poj Konky natu ke magae 6pojor 5 (k matu). ITotoa

k1

IPeCMeTaj ja pas3amuKaTa 100 6 [Toroa 3emu fBa 3apa u ucroBpemeno ¢pau ru 500 maru.

Heka k, matu ce najHar Be IECTKU 3a€/IHO M HEKA k, IaTH ce najHar 5 1 6. IToroa npecmeraj ru
k1 k

1
1
as e ———u ———— . lllTo 3abene amr?
Pa3IUKUT 500 36H500 T T JeKyBall

@)3evn enna 5 - genapka, dpmi ja Bo Bo3ayx 200 mati u Gpoj KOJIKY MaTh Ke ce majHe

. o : .. ko1
+0p0oj". AKO TOj OpOj Ha I0jaByBamAa € k, IPECMETA] ja pa3InKaTa 200 2" 301ITO HAMATUTENOT

1
e u30paH f1a ouse 5? [lITo 3abenexysam?
[la HanomeHeMe Jieka lepuHUIM]aTa 32 BEPOJaTHOCT LITO ja YCBOMBME CE TIOKAXKyBa JleKa €
+3aJ0BOJTyBauKa" BO rojieM Opoj mpuMepu. MefyToa, co Hea He MOXeMe J1a TIpecMeTyBaMe

BepOjaTHOCTH BO reoMerpujata. Crporara AeduHUNUja HA BEpOjaTHOCT OGapa MHOTY



JIOIIOJTHATENHN 3Haewa. OBJie Ke u3HeceMe HeKOH IPUMEPH Off T. H. TeOMeTPHCKAa BEpOjaTHOCT,
KOM MHTYUTHUBHO K€ I'l TpuaThMe.

Ipumep 2. [la n36epeme efHa oTcevka AB u eflHa TpeTHUHA Of Hej3WHATa JIOJKHMHA Ja ja
o6oume co TpBeHa 60ja (pT. 10).

A 77 5 B

Liptex 10

Ia u3bepeme mpousBonHa Touka o orceukata AB. KonkaBa e BepojaTHOcTa fieka Ke

. . 1
m3bepeme 1pBeHo o6oeHa Touka? VIHTYHTHBHO € jacHO fieKa Taa BepojaTHOCT e AM : AB =3

Mozxeme eKcnepuMeHTaIHO f1a ce YBEpEME BO TOA, aKO U30epeMe roseM Opoj Ha TAKBU TOYKH.
Cexoj n300p Ha TOYKa off oTceukaTa AB MoXkeMe fa o HanmpaBuMe Ha CIeAHUOT HaunH. EHO
JIMIEe PAMHOMEPHO MPABOJIMHUCKHU TO JIBIXKM MOMUBOT off A 1o B, of B 10 4, on A o B utH., a
BTOPOTO JIAIIE CO 3aTBOPEHU OUM BO MPOU3BOJIIEH MOMEHT BelH , cTon". Bo Toj MOMEHT mpBOTO
JHIEe MPECTaHyBa CO JIBIKEHETO M TOUYKaTa € n3dpaHa. OuurienHo feka BO OBOj ClIyyaj ce
paboTu 3a ciaydyaeH U300p Ha Touka off orceukara AB.

CregHuOT mpuMep MOKaXxyBa KaKo €KCIepUMEHTATHO MOXe f1a ce no0ue OpojoT r .
[IpenopauyBame fia ro u3BefIeTE TO] EKCIEPOMEHT U /1A ja OfpEUTe MPUOIMKHATA BPETHOCT Ha
OpojoT 7 .

IIpumep 3. 3emame eiHa HUIja CO NMPOM3BOJHA

nomxkuHa d. [ToToa Ha efieH JIUCT XapTHja MOBIeKyBaMe

rosieM Opoj mapaesHu NpaBu, KOU ce Ha pacTojaHue off E
2d (upt. 11). MaTtemaTnyku ce MOKaxyBa feKa '
BEpOjaTHOCTA HA MPOM3BOJHO (ppieHa Hria mo Izd

nafameTo Bp3 JIUCTOT Jla ceue HEKOoja Off PAaBUTE € — . 2d
T

3aroa, ako uriaara ja ¢gpaute roneMm Opoj naTu, Ha

. . Liptex 11
npumep, S00 naTu, 1 aKo Uruarta k naTu ja ceye HEKOja

500 .
O] IPaBUTE, TOTAII e Ke Oupie Opoj OMu30K 10 7 =3,14.

*UcTopuckn 6eemkn. 3a OCHOBAY Ha TEOpHjaTa Ha BEPOJaTHOCT cE CMeTa (PPaHIyCKHOT
Matematuyap - amatep o Tymnys, [Tjep ®@epma (1601 - 1665), Koj o mpocbecuja GuI IPaBHAK.
Kon cpenunata Ha XVII Bek Toj 3aefiHo co ¢paHiyckuoT Mmatematndap bies [Mackan (1623 -
1662) u Xonanfanenor Kpucrujan Xajrenc (1629 -1695) ru nocraBuie oCHOBHUTE Ha
BepojaTHOCTa. [71aBeH NOTTUKHYBAY 3a Pa3BOjOT Ha OBaa JUCLUILIMHA OMJIe Xa3apiAHUTE UIPH,
HO UMAJo W JPYI'¥ MOTTHKHYBAYM HA TOj Pa3BOj: OCUTYPUTENHUTE 3aBOJH, AieMorpadckara
CTaTHUCTHUKA, KAKO U TEOpHjaTa M METOIUTE 32 00pabOTKa Ha MOIATOIM A0OUEHH Off HAOIbYTyBakbE.
[TomonHa TeopujaTa Ha BepojaTHOCTa OKJIa HAaATpajflyBaHa ofi rojeM Opoj MaTeMaTHYapH.

*3a OHMe KOM caKkaaT [la TU IIpOMIAPAT CBOUTE 3HACH:A.
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Bo efHa kyTnja ce Haofaar 25 cuHu, 35 3enenu, u 40 npeHn Tonunmba. Koja e BepojaTHOCTa
Ma ce U3BJIEYE CO eTHO M3BJIEKYBAE: a) CHHO, 0) 3€JICHO, B) I[PBEHO Tomue?

Koja e BepojaTHOCTa (hpieHa Kolka ja ro nokaxke 6pojor 2? IIpoBepeTe ro pe3ynTaTtor
eKCIIEPIMEHTAITHO.

Cwme ja 3a00paBuiie nocseHaTa udpa Ha Hekoj TeneoHCcKU Opoj, 1a Tpeda ia ja HorouMe.
Koja e BepojaTHOCTa [1a ce IOrofu TOYHNOT TeAeOHCKH Opoj CO €HO BpTEHE?

Koja e BepojaTHocTa fiBe (hpIIeHN KOIKH 32 UTpame Aa mokaxkart 36up op 7? [Iposepere ro
OJITOBOPOT €KCIIEPUMEHTAITHO.

EnHa Touka ce ABMKM CO KOHCTAHTHA Op3WMHA BAOJK €[HA KPYXXHHUIA, TOCTaBeHA BO
KOOpJMHATEH CUCTEM, TaKa IITO KOOPAWHATHUOT MOYETOK € IEHTap Ha KpyXKHUIATa.
Kakga e BepojaTHOCTa Jieka BO MPOU3BOJICH MOMEHT TOYKAaTa Ke ce Hajie BO MPBUOT
KBaJIpaHT?

: + SATIOBTOPYBAMEMU
Sar‘u;aqlq YTBPAYBARE - 11l

Nanena e paBeHkara S5x — 2y = 1. Hajau aBa mapa GpoeBH Kou ce pellieHrja Ha ajieHara
paBeHKa 1 JiBa mapa OpoeB KOM He ce pellieHNja Ha JafieHaTa paBeHKa.

Hajau cucrem nuHeapHu paBeHKY Yre pereHne e mapor (2, —1).

Ako IpBaTa U BTOpAaTa paBC€HKA Ha €ACH CUCTEM CH I'M IIPOMEHAT MECTaTa, JaJin
HOBOI[OﬁI/IeHI/IOT cucTeM Ke 6I/II[C €KBHUBAJICHTEH CO MMOYETHHOT?

2x+3y=1
llaneH e cucteM JMHEApHU PABEHKH {_x +2y=—4° Pemm ro oBoj cucreM co: a) MeTop Ha
3aMeHa; 0) METOJ] Ha CIPOTUBHU KOE(PUIMEHTH; B) TpahUuKK METOI.

4x+5y=2

Hanu e moOpo cucreMoT { 3 A4 TO pelnaBame rpacuuku? 3omro?

Sx+6y=
KOj CUCTEM € NOJICCHO 1a I'0 peuraBaMe CO METOJIOT Ha 3aMEHaA, OTKOJIKY CO METOAOT Ha
CIIPOTUBHA KOE’:q)I/IIII/ICHTI/I?

{2x -y=5

—4x+2y=1"

Pemmm ro cucreMOT TuHEApHU PaBEHKU lITo 3abenexysam?




2x—y=1

@) Pemm ro cucTeMOT JTUHEAPHH PABEHKH { 5 - lITo 3a6enexysam?

—4x+2y=—
3x-4y =0

©) Peum ro cuCTEMOT IMHEAPHU PABEHKH {Zx $ =0

ax+by=a+b

@0. Hajuu eniHO peleHne Ha CHCTEMOT { Kane a, b, ¢, d ce IpOU3BOTHE OPOEBH.

cx+dy=c+d’
ax+y=1

@1 Oppew ro KoepUIWEHTOT g, TAKA IITO CHCTEMOT { 5 fia HMa pellieHre Off 00K (¢, ).

X+2y=
ax—y=2
@ Ormpepenu ru Koe(UIUEHTATE g U b, TaKa IITO CACTEMOT PaBEHKU _ . JlamMa
2x+by=3
pemenne (-1, 1).
2(x—1)+3(y—x) =4

@3, Peum ro cucremor —(x+2y)+2(y-1)=3"

14 Bo een Maramus nMamo 2350 kg GparmHO MOBeKe OTKOMKY BO APYT MaramiH. CeKoj el off
CeKO0j MaranuH ce u3HecyBano no 280 kg OpariHo, ma o met jieHa BO MPBHOT MaraliH
ocTaHano 2 maTtu noBeke OpaIIHO, OTKONKY BO BTOpUOT MaraiuH. [To konky kg GpamiHo
MMaJio BO CEKOj MaraiyH Ha I0YeTOKOT?

JIBe fema 3aeHAYKY KYNWIe eHa KHUTa, Koja uyuHena 45 neHapu. Egaoro fere pano 2
MaTy ToBeKe OTKOJNKY Apyroto. [To KoKy enapu gano cexoe aere?

Enna 6anknora o S0 fenapu pacutHeTa € Bo 13 MoHeTH: 5 ieHapku u 2 neHapku. Konky
MMAaJo S-IeHapKH, a KOJKY 2-eHapKu?

Bo enen pecropan pyuane 15 nyfe, maxu u xxenu. Cekoj Mmax mnatuia o 400 fenapu, a
cexkoja keHa mo 325 geHapu 3a pydyekoT. Konky Ouie mMaxu, a KONKY XEHH, aKO CHTE
BKYNHO matune 5550 nenapu?

Bo nBe ocHoBHM yumnuinTa uma BKynHO 800 yueHunu. Bo efHOTO yumnuinte umano 66
YUEHHIM OBEKe OTKOJKY BO APYroTo. [1o KoMKy yueHHIN NMAaJIo BO CeKOe YUMIHIITe?

Enen aBuoH Hu3 BeTep jeta co Op3una of 190 km Ha vac, a cipoTH BETEpOT JieTa co Op3uHa
oxt 160 km Ha gac. [Ta ce onpepienu Op3uHaTa Ha BETEPOT U COIICTBEHATA Op31MHA HA aBUOHOT!

TarkoTo cera e mocrap o CMHOT 32 32 TOJAMHY, a 10 7 TOUHYU Ke Oufie 3 maTu mnocrap of
cnHOT. KoMKy roiiHu Ma TaTKOTO, a KOJIKY CHHOT?

TarkoTo € 4 matu mocrap O CHHOT, & CHHOT € 27 TOJMHU NMOMIIAJ Off TaTKOTO. Konky
TOJIMHU UMa CHHOT, a KOJIKY TaTKOTO?

Bo fBa cajja umano 36 nuTpu TeyHOCT. AKO Off IPBHOT caJ| pejieeMe BO BTOPUOT 2 IUTPA,
BO JIBaTa cajja K& MMa UCTO KONMYECTBO TEYHOCT. [10 KONKY NUTPH TEUHOCT MMAJO BO
cekoj can?

Nmawme niBa pactBopa o 30% u 55% conmna kucennua. Konky nmutpu Tpeda f1a 3eMeMe off
NPBUOT U BTOPUOT pacTBop 3a fa nodueme S0 nutpu pactBop of 50% conHa KuceauHa?

>k e B E e & & 6 ¢

MajcropoT 1 HEroBHOT yyeHHK Tpebano BO efjHa cMeHa fa u3paborat 130 geranu.
Majcropor ja Harppnun HopMaTa 3a 10%, a yueHUKOT - 3a 20 %, 1a Taka, THe n3padoTuie
148 neranu. Konkasa Ouina HOpMaTa 3a MajCTOPOT, a KOJIKABa - 32 YUEHUKOT?
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25, Koj e cipoTBHHOT HacTaH Ha ciaegHUOT HacTal: [Ipu dprame Ha 3ap fa ce magHe Opoj

noronem off 27 IIpecMeTaj ja HeroBaTa BpeHOCT.

26 Bo ejen kimac mva 32 yuernka. [Tokaxu jeKa OCTOjaT GapeM [iBa yUeHNKA Ui IPE3IMIEba

MOYHYBaaT co ucra OyKBa W MOCTOjaT OapeM JiBa yYEHWKA POJICHM HA MCT ATyM, HO HE
MOpa HCT Mecel]| U MCTa TOf[iHA.

27, Konkasa e BepojaTHOCTa co (hprarbe Ha 3ap fia ce nagHe Henapes 6poj? Koj e cnpoTusamoT

HaCTaH 1 KOja € Heropara BepojaTHOCT?

KosnkaBa e BepojaTHOCTa O IIMAI €O 52 KapTH cO ClyvyacH M300p Ha efjHa KapTa Jia
W3BJICYEIIL a) ieceTka, 6) cpie?

' 39 nayg I 3A CAMOKOHTPOJIA - 111

Hajnu ru cute mapoBu NpupojiHi GPOEBH, IITO Ce PElICHH]a Ha paBeHKaTa:
a x+y=8,06) xy=12.

3a KoM BpEIHOCTHU Ha C CUCTEMOT JINHEAPHN PABEHKH HEMA PELICHHUE:

3x-2y=5 x+5y=28
cx—6y="17, e 4x+cy=15?
3a KoM BpEJHOCTHU Ha ¢ CHUCTEMOT JIMHEAPHH PAaBEHKU UMa OECKOHEYHO MHOXKECTBO
x—2y=3 3x—y=5
pelmentja: a) 3x—6y=c, 0) cx—2y=10?

3a Kou BpefIHOCTH Ha g U b ipaBata y = ax + b MuHyBa Hu3 Toukute 4 (-1, 2) uB (2, 5)?
Opnpenu ja ToukaTa Bo Koja rpapuKoT Ha paBeHKaTa 3x —4y =12 ja ceue:

a) x - ockata, 0)y - ockaTa.

Crapa kunecka 3agada: Bo efien kage3 umano nutomu 3ajiu u ha3aHu, KOH 3aeJJHO uMaie
100 HO3e u 36 rnaBu. Konky 3ajai, a KoJky a3aHu umMajio Bo Kage3oT?

Crapa kunecka 3aga4a: EnHa npaBa Tpcka, uija BUCHHA € 9 cToIH, peKpIleHa € Taka ITo
CO BPBOT Jia ja JioNupa 3eMjaTa Ha pacTojaHue 3 CTONMM Off JOJHUOT Kpaj Ha TpcKaTa.
Ha xoja Bucounna e npekpiieHa Tpckara?

306upoT Ha Ba Opoja e enHakoB Ha 299. [IpBuoT Opoj mpercraByBa 15% of BTOPHOT.
Kowu ce tue 6poesn?

Konky e cera yacot, ako U3MHHATHOT Jied Off AeHOT npeTtcraByBa 20 % Off JEHOT LITO
npeocTanysa’

ITokaxu fexka mery 15 nyfe mocrojat Tpojua Kou ce pofieH! Ha UCT IEH BO HeflenaTa.
ITerap 3amucnun efen 6poj nomery 51 u 100. Konkasa e BepojaTHocTa ieka IleTap 3amuciann
npoct 6poj?

Bo enna nponasuuna ox 30 mpofajeHn MalliHA 32 ePemhe, BO TAPAHTHUOT POK J00HIE

nBe peknamanyui. Bo npoaBauiaTa mmano Hapadano 2 500 mamman. Konky pekimamanmu
Ha OBHE MAIIIMHA CE OUEKYBaaT Jla MPUCTUTHAT 10 HUBHATA Tpofiak6a?
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" /TOYKA, NPABA U PAMHUHA BO NPOCTOPOT

IV.1. 3BAEMHM ITOJIOKBU HA TOYKWHU, ITPABU
N PAMHHMWHMU BO ITPOCTOPOT

JIBe OCHOBHHM I'paHKHU Ha FeOMETpHjaTa ce: INTaHUMeTpHja 1 crepeomeTpuja. Ilnanumerpuja
€ JIeJIOT Off FeOMETpHjaTa LITO I'M IPOYUyBa paMHUHCKUIe ¢puzypu, TOfEKa cTepeoMeTpHja e
JIEIOT Off TEOMETpPHjaTa MTO TH MPOYYIyBa ipociiopHuiie ¢huzypu. Bo u3aMuHATHTE TOAMHA CE
cpekaBaBMe CO PAMHMHCKY (DUT'ypH (TPUATONHUK, YeTHPUATOTHIK, MHOTYarOJTHUK,, KPY>KHUIIA
¥ JIp.), @ BO OBaa TeMa IleJ Ha MPOyuyBame Ke OMjaT reOMETPUCKUTE Tella KaKO MPOCTOPHH
¢urypn (Koika, KBajjap, TMpaMujia, TONKA 1 Ap.). 3a Taa Iell, HEONXOJHO € HajIpBO fa ce
3all03HaeMe CO OCHOBHHTE €IIEMEHTH OfI CTepeoMeTpHjata (TOUKa, paBa U paMHUHA) U CO
HIBHATA 3a€MHa [10J100a BO IPOCTOPOT.

3HaeMe [ieka TOYKa, MpaBa H PpAMHHHA Ce OCHOBHU (DUTYpH BO F€OMETpHUjaTa U HUB HE T'M
necurnpame. Co HUBHA MOMOUI MOXeMe fia fie(MHIpaMe HOBU NMOUMH U a (hopMyrupame
TBpJIeHa, OTHOCHO TeopeMu. i3BeceH Opoj eseMeHTapHH TBpJieHa (CBOjCTBA) HE TH JOKAKYBa-
M€ U I'l BUKaMe aKCHOMH, a CO HUBHA IIOMOII MOXKEME JIa T IOKaKyBaMe OCTAHATUTE TBPACH:A.
Opn akcroMuTe efiHa BeKe TH € N03HATa, a TOa € AKCUOMAILA 34 [apaneaHOCl, KOja TIacu:

Hwu3 nanena Touka mTo He JIeXKN HA 1aJieHa IPaBa, MAHYBA eJMHCTBEHA PABa KOja e NapaJie/iia
€O JaJieHaTa npasa.

Ogrie Ke ce 3amo3HaeMe co HEKOJIKY HOBH akcroMu 1 TeopeMi. Ce JoroBapaMe TOUKATE fia
TH GeNeXnMe co TOJeMATe TaTHHCKH OYKBH (4,B,C,...), IpaBATE CO MANWUTE JATHHCKA OYKBH
(a,b,c,...) a paMHIHATE €O ronemute rpuku 6yksu ( Z,I1,...).
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IV.1. 1. 3AEMHA IMIOJTOXBA HA TOYKA U ITPABA

Cekoja mpaBa Ke ja chakame Kako eJHO MHOXKECTBO UMHINTO €JIEMEHTH ce TOUKH. 3aToa 3a
e/lHa TOUYKa 4 W €[[Ha [IpaBa g TOYHA € CaMo €JIHa Off ABETE MOKHOCTH:

- Aea UBO TOj cnyqaj BEJIMME, JIcKa TOYKaTa 4 JIeKH Ha paBaTa ¢ , OJHOCHO npaBaTa a
MHHYBA HU3 TOYKaTa 4

(upr. 1a), 2) 6)

- A € a ¥ BO TOj CIy- A
Yaj BeJaMMe, Jieka TOUKaTa
A He JIeXH Ha IpaBarta a,
OJTHOCHO IIpaBaTa a He
muHyBa Hu3 Toukata 4 (upt. 16).

LipTtex 1

MefyToa, He ceKkoe MHOXKECTBO Off TOUKH BO IPOCTOPOT NPETCTaBYBa NIpaBa. 3a MpaBUTe I'n
npudakame CIeJHIBE aKCUOMH.

A : Ha cexoja ipasa nexcaiti 6e36poj itiouxu.
A, Ilociuojaiu bapem Wpu MOYKU KOU He AeXaill Ha ucitia ipasa.

A.: Huz kou 6un0 06e pasauinu Mio1ku MUHy6a eOUHCIi6eHa Upasa.

On akcuomara A, Ipou3nerysa jieka, ako ceKoja Off IpaBuTe a
U p MUHYBA HU3 TOYKUTE 4 W B, TOTAll NPABUTE g U b ce
coBmaraart. 3aToa, 3a IPOM3BOJIHY MPABA ¢ W b TOYHA € CAMO eJHa b a
OJl MOXHOCTHTE:

|)aﬁb:@,

Il) @ m p WMaar caMo eJjHa 3aeJHAYKA TOYKA (LPT. 2) ¥ BO TO]
CIyyaj BeJMMe JieKa IPaBuTe a | b ce cevar, LipTex 2

Ill) a=5, T.c. NPaBHUTE Ce cOBHAraar.

3a Tpu WM noBeKe TOUKHM BeJMMe IeKa ce KOJMHeapHH, aK0 IIOCTOM ITpaBa Koja MUHYBA HU3
THE TOYKH. 3aToa aKcHoMaTa A, MOXKe [ja ce (hopMyJIMpa 1 Baka:

Tociuojaiu 6apem wipu HeKOAUHEAPHU THOYUKU.

. O0jacHu 301ITO MHOKECTBOTO { A} He MOKe fia Oupie mpaBa. Of Koja akcoMa pou3JeryBa
T0a?

@) OGjacuu 30mTO MHOKECTBOTO Off CHTE TOYKH BO MPOCTOPOT He MpeTcTaByBa mpasa. Off
KOja aKcuoMa Ipousnerysa toa?

HampTaj iBe Kpy>KHUIH LITO ce ceyaT, a I0Toa 00jacHU 30IITO KPYXKHUIUTE HE MOKeMe
fla T cMeTaMe Kako nmpasu. Of1 Koja akcuoMa Ipou3ieryBa Toa?



IV. 1.2. 3BAEMHA TTOJIOKbA HA TOYKA 1 PAMHUHA

Cekoja pamMHHa Ke ja cpakame Kako €HO MHOXECTBO YMHILITO €JIEMEHTHU ce TOYKH. 3a
HArJe[HO MPETCTaByBamhe Ha paMHUHATA, OOMYHO I[pTaMe mapanenorpam (mpt.3), HO Toa He
3HAuM, IeKa PaMHIHATA CE COCTOM Off TOUKHTE BO TOj Mapaienorpam. [Ipodiaemor goafa orramy,
IITO ce 00uyBaMe TOUKUTE Off IPOCTOPOT ia T IpeHeceMe BO paMHIHATA Ha JIUCTOT. 3a ef{Ha
TOUKAa 4 ¥ paMHUHA ¥ TOYHA € CaMo €f[Ha Off BETEe MOXHOCTH:

- A€ W BO TOj CIy4Jaj BEeNMMe, IeKa TouKaTa 4 JeXd Ha paMHAHATA ¥ , OMHOCHO paM-
HUHATAa 3 MHHYBa HU3 Toukata A4 (mpr. 3a).

- A ¢ ¥ M BO TOJ ClTy4a) BEIu- a) 6) .A
M€, IeKa ToYKaTa 4 He JIeXKH Ha
paMHHHaTa ¥, OMHOCHO paMHH-
HaTa Y He MHHYBA HU3 TOYKaTa
A4 (upr. 36).

He cexoe MHOXecTBO Off
TOYKHM BO IPOCTOPOT NMPETCTABY-
Ba paMHMHA. 32 PaMHUHUTE TH Npuakame CIeJHATE AKCHOMHU:

)Y )

LipTex 3

A,: Kou 6u.no itipu Hekoauneapru Wio4ku oiipedeny6aaill eOna eOUHCUI6eHA PAMHUHA,
KOja MUHY6a HU3 HUB.

A Hocitiojaiti 6apem weitiupu itlo4Ku 60 UPOCHIOPOIL, KOU He Aexcaill 60 UCIA PAMHUHA.

3a yeTupu WK noBeke TOYKU BO MPOCTOPOT BelMMeE, fieKa ce KOMILIAHAPHH aKO TOCTOH
paMHMHA KOja MIHYBa HU3 THE TOYKH. 3aTOa akcMoMaTa A, MOXe Jia ce hopMyIupa 1 Baka:

Iociuojaiu 6apem ueltiupu HeKOMUAAHAPHU TOUKU 60 UPOCILOPOTLL.
. JlucrtoBuTe BO €Ha TeTpaTKa ce NPUIBPCTEHU HA [BE MecTa 3a KOpHIara.

KOJIKy pa3ianvHu MOJIOKOM MOSKEIIT Jla HallpaBUIII Ha €JICH JTUCT Off TETPATKATa 0e3 J1a TO OTHECIINII
(01 KopnuaTa? KO.HKy PaMHUHA MUHYBaaT HA3 IBC pa3JIMYHA TOYKHU BO HpOCTOpOT?

(5 OGjacHn 301ITO MHOKECTBOTO TOUKH Off IPOCTOPOT HE MOXKE /ja [IPETCTaByBa PAMHHHA.
Op koja akcroMa nmpousierysa Toa?

IV. 1.3. 3AEMHA IMOJOXBbA HA ITPABA U PAMHUHA

3a 3aeMHaTa 11070X0a Ha IIpaBa 1 paMHKHA ja IpudaKaMe claefHaBa aKCHOMa.

A, Ako 06e pasaudHu Wo4ku A u B, 00 eOHa Upasa nexaili 60 pAMHUHATIAY. , OZaul U
cexkoja iloyKa 00 Upasailia a Aexu 60 pAMHUHAILA Y, .

Bp3 ocHoBa Ha oBaa akchMoMa, JECHO Ke OIpefieliMe LITO Ce MOXe Aa Oujie MpecekoT
aNX Ha mpaBara a u pamuHuHaTa ¥ . Cnopeg A,, ako JBe TOYKHM Off IpaBaTa a JeXar
BOpPaMHMHATa ¥, Toraum a C X. 3aToa, 3a NPOW3BOIIHA NIPaBa g M NMPOU3BONHA PaMHUHA X
TOYHA € CaMO €JIHa Off MOKHOCTHTE:

- g W ¥ HeMaar 3ae[JHIUKH TOYKH, T.e. ¢ \Y = & | BO TOj CIIy4aj BeJInUMe, ieKa
npaBaTa d € mapaneliHa co paMHUHATa ¥ ¥ nuiyBame a || X (upT.4a)
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- @ W'Y HMMaar camo efiHa 3aefHnIka touka P, r.e. a M E = { P} u Bo Toj ciyyaj Bemume
npaBara a ja mpodoayBa paMHrHaTay (IpT. 46), a Toukara P ce Buka mpogon.

a) a 6) / a 6)

LipTex 4

- ceKOja TOYKa Off IpaBaTa ¢ Npunara Ha paMHUHATA ¥, T.€. @ C X ¥ BO TO] CIy4aj BEJINUME,

Jieka TpaBata ¢ JeXH BO paMHMHATa Y (UpT. 4B). AKO g JIeXHd BO ¥ TOrail, NCTO TaKa,
YCBOJyBaMe JIeKa g W Y Ce MapalesHu, T.e. a || X .

Crnopep; Toa, e[[Ha MpaBa WM € MapajieiHa c0 paMHUHATA ¥ (AKO aN\X = WM g C YY),
HJIH IIPABaTa a ja npodoaysa pavunnara 3 (ako a NI ={P}).

Teopema 1. [Ipasa a u itiouka A ¢ a oiipedeaysaaiti €OUHCILBEHA PAMHUHA Y. .

Jloka3*. Heka ce majenu npaBa a u Touka 4 ¢ a. Ha npaBara g u3Oupame Npou3BOJIHH
pasnmynn Touky B u C (upr. 5). Toram Toukure 4, Bu C He Iexar Ha MCTa NIPaBa, 1a Copes
A, mocror paMHUHa ¥ Koja MuHyBa Hu3 4, Bu C. Cnopeg A Baxu a C ¥ .

3Haym, MoKaxaBMe Jieka mocrou (6apeM ejHa)
paMHMHA ¥, KOja MUHYBaHU3 A N g S X . A 7

Hanu MOXe Jia MOCTOU | JIpyra paMuHa X | CO HCTOTO /C/
cBojctBo? He Moxe, Oupiejkn ako A€ X M g € ¥ |, TOrau B

AB,Ce x . Ocsen 102 A,B,Ce ¥, 1a CIOPEN aKCHOMATa b
A, mopa ja Baxn ¥ = ¥ . Co Toa JOKa30T ¢ 3aBpLICH.

LipTex 5

IV.14. 3BAEMHA MOJOXBA HA JBE IIPABU BO ITPOCTOP

Bo IV.1.1 BuproBMe 71eKa 3a JiBe IpaBH a 1 b BasKW caMO €J{Ha O] MOKHOCTHTE: a U b HeMaar
3aeIHIYKM TOYKW; @ ¥ b ce ceyar, T.e. IMaaT eHa 3aeJHIYKa TOUYKa; WA THE Ce COBIIaraar,
OJIHOCHO @ = b. AHaJIOTHO Ha TeopeMaTa 1 BaXu cleJfHaTa Teopema.

Teopema 2. Axo iipasuitie a u b ce ceuaiti, iio2aut HOciiou eOUHCIIGeHA pAMHUHA X I1AK6A
wito acXubc 2.

Jlokasz*. Heka npasure a u b ce cevyaT Bo Touka S (npT.6). Ha mpaBara a n36upame Touka A
pasnuyHa off S, a Ha npasaTa b uzdbupame Touka B pasznmuna op S. Toukure A, B u S He ce
KOJIMHEAPHH, T1a Copef A, IOCTOM paMHMHA 2 KOja MUHYBa HU3 TOYKuTE A, B 1 S.

*3a OHMEe KOW cakaaT Ja 'm npomurpaTt CBOUTE 3HACHA.



On A, cnenysa ac X (Oupejkn A, SeX) u b X
(6upnejku B, S € 2). 3naunm, TakBa paMHIHA 2TIOCTOU. AKO
2, ICTO TaKa, € paMHMHA 3a KojaaC 2, mb < X, Toram A,
B, Se 2. Ojp equHCTBEHOCTA BO A4 ciefyBa ieka 2= 2.

3HauyM paMHMHATA 2 € €JUHCTBEHA U CO TOA JJOKA30T € >
3aBpIIICH.
P LpTex 6
5 b Heka ABCDA B,C D, e kouka (upr. 7). ITpapute a= ABu b= CC,
) —
: & HE JieXaT BO ucra pamMHuHa. HaBucTrHa, Kora The Om Jexene BO
Ay i B, ucTa paMHuHa 2, Torami 1 Touknre A,B,C u C, Ke jexar Bo 2'mro

OYUTJIECOHO € KOHTpaJII/IKI_[I/Ija. 3Ha‘II/I, IIOCTOjaT IIpaBu HITO HE JI€XKaT
BO CTa paMHUHA U 3a TAKBUTE IIPpaBU BEJIMMC [IEKa CC pasMUHYBAYKH.

@ Ha uprexx 7 Hajiu HEKONKY IaPOBH PA3MUHYBAYKH TPABH.

Hedpunnunnja. [ee iipasu a u b witio aexcaiti Ha UCHA PAMHUHA U HEMAATT 3AeOHUYKU THOYKU,
[ uau ce cosilazaaiil, ce BUKAAIU UAPANEARU UPABU U TiuuLysame d || b.

. Ha nprex 7 Hajiu HEKOJKY MapOBH NapajieTHu MPaBH.

Bp3 OCHOBA Ha TIPpETXOJHaTa HI/ICKYCI/Ija riacenaMe neKa 3a NBE MpaBU BaXW CaMO €/THa Of
MO2KHOCTUTE:

- TpaBuTe ce ceyar (UpT. 8a)

- TIpaBUTE ce MapajelIHu
(nmu ce coBmaraaT Bo crienujajieH cnydaj)(upr. 86)

- TpaBuTE ce pa3MuHyBaat (TpT. 8B).

a) 0)
/ | a
b
>F</
% > >

LipTex 8

*3a OoHMe KOW cakaaT Ja 'm npomurpaT CBOUTE 3HACHA.




IV.1.5. BAEMHA IIOJTOXbA HA IBE PAMHUHUA

3a 3aeMHara mojox0a Ha JBEe paMHUHHU ja
npudakamMme clefHaTa aKkCuoMma.

A: Ako 06e pamHunu umaail eOHa 3aeOHUYUKA

wouka, wozaw wiue umaaii 6apem yuwiitie eOHa
30eOHUYKA THOYKA.
On A, HenmocpeHo 3aKkiaydyBaMe JieKa ako 2 |

/ X ce pasiMYHA PAMHMHM KO NMaaT 3aelHIYKa TOUKa
A, Toram THe WMaaT GapeM yIITe efHA 3aeJHMYKA

Touka B, ma crmopep Toa UMaaT M 3aeJHMYKA IIpaBa

Liprex 9 AB. (uprt. 9). Ho, ocBen npaBata AB THe He MOXKaT

lla UMaaT yIITe HEeKoja 3aefHWYKA Touka. HaBucTuHa, ako mokpaj mpaBata AB mmaat u
3aequuuka Touka C MITO He Mpumarfa Ha Taa mpasa, Toralll cropej; Teopema 1 mpasata AB
u Toukata C ompejielyBaaT eMHCTBEHA PAMHMHA KOja T'M CONpPKM NMpaBaTa M TOUKATA.
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3Haum, Mopa f1a e 2, = 2, a OBa MPOTHBPEYM Ha HAIllaTa MPETHOCTaBKa Jieka 2 = 2

. Hagenu Hekonky nmapa paMHMHU Ha LPTEX 7, KOMIITO ce cevar.

AKO JIBe paMHMHU C€ €IHaKBM KaKO MHOXKECTBa TOYKH, T.C. Y
, @
ako X = X, 3a HMB BeJIUME JIeKa Ce coBmaraar. 3a HUB 4ECTO . B
numyBame X =2, 3a JBe PaMHMHHM Jla C€ COBMNaraaT JOBOJHO € _s A.
1— 4“2

THE Jla IMaaT TPH 3aeJHUYKH HeKOJIMHeapHH TOuku (OpT. 10).

Liptex 10

Hednnnnnja. 3a ose pamnunu X, u X, 6eaume Oeka ce uapanenuu (2'1” 2),) ako iue
Hemaaill 3aeOHUYKA WO4YKA UAL ce cO8iazaaii.

. Hagenu Hekonky napa napajiejHu paMHUHM CIIpeMa LpTeX 7.

Crnopen mpeTXOAHO KaXaHOTO, IIelaMe ieKa IB€ PaMHUHU
2 ¥ X, IMaaT caMO €JIHa OJf CIIEIHUTE [IBE 3a€MHHU IIOJIOXKOMU: /{ /
2

- Tue ce mapasesHn - Uprex 11 (uim ce copmaraar BO crienu-
janen ciy4vaj - (upt. 10)

%

- THE ce ceyar - IpTex 9.
Liptex 11

3aga9m

-

Konky nmpaBu MuHyBaaT HU3: a) €lHA TOYKa, 0) BE PA3IMYHU TOYKH BO MPOCTOPOT?
Konky npasm ompepenyBaaT Tpu pa3lInyHH TOUYKH LITO HE JeXaT Ha ¥McTa npasa?
Konky nmpasu onpefenyBaaT 4eTUPU TOYKH BO IPOCTOPOT, TaKBU IITO KOW OWIIO TPH
He JiexXkaT Ha Mcra npasa?

HOKa)KI/I J€Ka paMHWHa U €[IHa IIpaBa OITO HE JIEXKW Ha HEA HE MOXKaT JJa uMaaT IIOBEKE
Of] elHa 3aeJHMYKa TOYKa.




. [To3naro e geka p N Z={M} u a|| . KakBa 3aeMHa noj03K0a MOXKaT [la UMaaT IpPaBUTe
pua?

‘ Moske 71 npecekoT Ha [IB€ PaMHUHU Jla C€ COCTOM TOYHO Off 5 TOUYKHU?

. Jlamm e JOBOJHO caMo J1a ce KaxKe:

a) PamHuHaTa e ompeneneHa co Tpu TOYKH, 0) PaMHMHATa € eqHO3HAYHO ONpefecHa
co JBe mpaBu, B) PaMHMHATa € elHO3HAYHO OmpejiesieHa co mpasa u Touka? Koj ycios
Tpeda fla ce ucrakue?

Heka ABCDA'B'C'D' e kBajjap. Ckunpaj Td paMHAHUTE OMNpEJIeJICHH CO: a) mpaBaTa
AB u toukara C', Toukute A, D u B', B) mpaBute BD u B'D'".

mTo Ke Oupie mapasieJHa Ha mpaBata p?

=
L=
wLn
=
- =
=
e
=
Lo
- ==
b
=
<
| -

KakBu 3aeMHM IOJIOKOM MOKAT J1a MMaaT Be MPaBH: a) BO paMHUHA, 6) BO MPOCTOPOT?

Konky mpaBu MoKaT fja ce moBievaT of fajficHa TOYKa, KOW ce HOPMAaJIHU Ha JlaficHa
npasa?

‘ IIpaBara p ja mpoGopyBa pamHHMHATa X. [laay MoXKe Ha paMHUMHATa X fa JIEXH IpaBa

IV.2.ITAPAJ/IEJIHO ITPOEKTUPAILE 1 OPTOTOHAJIHO
INNPOEKTUPAIBE

IV.2.1. HOPMAJ/IA HA PAMHUHA

Hednaunuja. 3a iipasaiia a Ke eeaume 0eka e HOPMAAHA HA PAMHUHAILA X, AKO Upasailia
a e HOpMAAHA HA CceKoja Upasa Koja Mumysa Hu3 upobo0oill Ha Upasaitia u pamHUHATLA
(upii. 12) u tuwysame a | X.

HO, 3a Ja IpOBE€pUME NAJIX €JHa IpaBa a € HOpMaJiHa

a Ha X, lajy uMa notpeda jja npoBepyBaMe fieKa IpaBaTa a €
HOpMaJHa Ha ceKkoja MpaBa BO X IITO MUHYBAa HU3 MPOOOJOT
P P (a TakBu mpaBu uMa 6e30poj), Ke ro HanpaBUMe CICTHHOT
P: oouj. Ha kapToH mocraByBaMe ABa IIPaBOAroJIHU TpHa-
TFOJIHMKA TaKa IITO Ke NPUIIOUME JIBE KAaTETH Of TPHAro-
D : HUIUTE, a OCTAaHATUTE JIB€ KaTETH HEKa JieXkaT Ha KapTOHOT
l (upt. 13) mpu mrTo 3acdakaar aron paznuuen of 0° m 180°.
Liptex 12
IIpunoenuTe KaTeT onpenemny-
BaaT IpaBa p, a ApPYruTe ABE KaTeTH <
HEKa onpepenyBaaT NpaBu a u b.
Ouurnegno p | a u p | b. Axo cera c
TPEeT NpaBOarojeH TPUaAroJHUK ro b
IOCTaBUME TaKa IITO eHaTa KaTeTa
ce NMPUIMOU KOH [IBETE COBMAJHATH
KateTu, Ke 3abenexume jieka BTO- a
paTa KaTeTa LIeJIOCHO Ke JIeXHU Ha
KapTOHOT. AKO OBaa KaTeTa ompefe- )2
ayBa npasa ¢ (gpt. 13), obugoT moka- Lptex 13

XyBa ¢ L p.




BceymnocT, 00MoT MoKakyBa ieka Baxu cIefiHaTa TeopeMa Koja Hema /ia ja ToKaxyBaMe.

‘ 4 Teopema 1. Axo eona iipasa p ja iipo600ysa 0adeHa pamMHUHA 3 U e HOPMAAHA HA 08e
Da3AUYHU Upasu 00 Waa pAMHUHA KOU MUHYBAAT HU3 Hpob000l p ~ ¥, Wozaut iipasaitia  p
€ HOpMAAHA HA PAMHURALILA Y.

Ogaa TeopeMa uMa rolieMa pak THIHa mpuMeHa. Ha mpumep, BO rpajiesKHUITBOTO, SUIAPOT
CO TIOMOIII Ha JIBE Mepera MOKe Jla POBEPH 1A HEKOja [IeBKa € HopMasiHa Ha HeKOja paMHUHA.
Ke nHaBeneme ymre 1Be Teopemn 0e3 JI0Ka3.

Mamemamuha i

‘ ) Teopema 2. Axo 0se lipasu a u b ce HOPMAAHU HA eOHA PAMHUHA Y, THoZau ipasuitie a u b
ce uapaneamu.

Teopema 3. Hu3z 0adena iiouka A modxce 0a ce iios.aete camo eOHa ipasa Koja e HOpMAAHA HA
0a0eHa PAMHUHA.

Bo Teopema 3 ecHo ce mokakyBa JieKa He € MOXKHO O]T IafieHa
TOYKAa A JIa ce MOBJIEYAT JIBe HOPMAJM KOH JlajiecHa paMHHUHA ¥ .

AR
Hagucrruna, ako MoXe f1a ce moBieyar JBe HOPMalu, TOram THE
Heka ja cevat paMHuHaTa ¥ BO Toukd X 1 Y. Tpuaronaukor AXY A
)
I

¥Ma J1Ba IIpaBHy arija: BO ToYKa X M BO TOYKa Y, ITO € KOHTPAJIUKIH]a.

Heka A e npon3BosIHa TOUKa, a ¥ IIPOU3BOJIHA PAMHUHAN A ¢ .
Jla moBneyeme HopMana off ToukaTta A KOH pamHuHara ¥ . Heka A'
e IpoOoI0T Ha HOpManaTa co paMHuHaTa ¥ . Jlomkunata AA' ce
HapeKyBa pacTojanue off TOUkaTa A 10 paMHUHATA ¥ .

Liptex 14

1V.2.2. TAPAJTE/JHO ITPOEKTUPAILE

3emeTe efieH MpefMeT, Ha IpuMep, MEHKaJo,
1 HaOJbY/IyBajTe ja HErOBaTa CEHKA BP3 paMEH JIUCT A
xaptuja. Co BpTeme Ha JHUCTOT Ke 3a0esexuTe P
JleKa OJKMHATA HA CCHKATA HA TIEHKAIOTO MOXKE BB
na Oupe morojema, eflHakKBa MM ToMaja of A
MOJKMHATA Ha TeHKanoTo. Bo cekoja ¢ukcHa {
nonox0a Ha JUCTOT, BCYITHOCT, CTaHyBa 300p 3a >
uapaneamo Upoexiiupare Of MpUYUHA LITO /
COHYEBHUTE 3palyl MOXEMe Jla TH cMeTaMe 3a

ImapaJicJiHu.

Liptex 15

ITapanenHoTo npoekTHpame ro feuHIpaMe Ha cliefHIOT HaurH. Heka e gajena paMHnHa
¥ ¥ mpaBa p Koja He e mapanenna co ¥ (upt. 15). Huz npomsBoiHa Touka A 0ff MPOCTOPOT
TIOBJIEKYBaMe IIpaBa [tapajiesiHa co p M HeKa Taa IipaBa ja poOoyBa paMHIHATA ¥ BO TOYKA A'.
Bo cnenujanen cnyuaj, ako Be ¥, Toram B' ce cosnara co B. Co Ttoa e gecunupano
IPECIUKYBAKE Ol MHOXKECTBOTO HA TOYKHM BO IPOCTOPOT HA PAMHMHATA ¥ KOE e HapeKyBa
napajie/Ho MPOEKTHPame.




Toukara A' ce BuKa nmpoekuyja Ha Toukata A Bp3 paMHuHaTa ¥ . [IpaBenor onpenesnen co
npaBaTa p ce HapeKyBa MPOEKTHPAYKH MpaBell, a paMHAHATA ¥ CE HapeKyBa NMPOEKIHOHA
paMHHHA.

@ Axo p e mpoekTHpauKy paBel 32 ejjHa MapalIeTHa IPOEKIja, KOj € IOTPe6eH I JOBOIEH
ycioB jja Toukute A u B ce npoekTupaar Bo ucta Touka?

IV.2.3. OPTOTOHAJIHO IMPOEKTHUPAILE

Bo cnenmjanen cnyvaj ako npu napaneaHoTo POeK-
THPambe POEKTUPAYKUOT TIPABEI] € HOPMAJIeH Ha paMHH-
HaTa ¥, Jo0MBaMe OPTOrOHAJIHO MPOEKTHpame. 3aToa,
OPTOTOHATHOTO NPOEKTUPAE CE 3a/JaBa CAMO CO NPOEK- J
IIMOHATa PaMHMHA ¥ . AKO TOYKata A ce MpOoeKTHpa BO A
Touka A', TOoram 3a Touykara A' BeJIuMe ieKa € OpToro-
HAJIHA NMpOeKNHja Ha TOYKaTa A Bp3 paMHHMHATa %

(upT.16).

AKO MapaserHoTo NPOEKTHPAhE He € OPTOTOHATHO,
TOTall BeJNMe JIeKa € KOCO MPOeKTHpaIbe.

I
LipTex 16

Axo e fafeHa ¢urypa F, Toram Hej3uHa IpoeKuyja Bp3 paMHUHATA ¥ € MHOXECTBO TOUKH
IITO ce MPOoeKIuy Ha Toukute off ¢urypata F. Ha npt. 17 a), 6), B) AajieHn ce OpTOrOHaJIHATE

a) A/B 6) A 8) Bl ‘
- ——> Al
Alg_/EB' A'E_/EB' Avi=B'
2 > )
Liptex 17

npoekuun Ha orceuka AB. 3abenexyBame fieka, ako AB|| ¥, Toram orceukara A'B' e mapa-
JeHa ¥ efHaKBa Ha AB, a ako AB L ¥, Toram npoekuyjaTa npeTcTaByBa TOUKa.

a)

Ha nprex 18 a),
6), B) majgeHud ce
OPTOTOHAIHU
NPOEKIMH Ha MpaBa d.
3abenexyBame feKa
HEj3MHaTa MPOoeKIHja e
npaBa (upr. 18 a) unm
Touka (upt. 180).

LipTex 18
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Ha nprex 19 a), 6) majienn ce IpoeKIUN Ha TPHArOTHUK. 3abeNeKyBaMe ieKa IIPoeKIrjaTa
Mo3Ke J1a 6upie TpuaronHuk (IpT. 19a), Ho, MoKe f1a Oupie u otceuka (mpT. 196) mokonky A'.B'n
C' ce KONUHEAPHU TOYKHN.
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ypt. 19

LipTex 19

@) Bo npoekiyionaTa paMHiHa H30€pH: ) OTCEUKa, 6) Mpapa, B) TPHATOMHUK a TOTOA HATPT]
TY COOJIBETHUTE OPTOTOHATHN MPOCKIHH.

3a OpTOrOHATHATE NPOEKIMY BaKaT CIEHUBE IBE TEOPEMH.

Teopema 4. 3a iipouseoana oitceuxa AB u Hejaunaitia opiiozonanna ipoexyuja A'B' eaxcu
Hepasencieoio AB> A'B'.

Teopema 5. Hexa itioukaiua A He aexcu 60 pamHuHaiia X uHexa A' e opitio20HAAHA UPOeKyUja
Ha iioykaitia A 8p3 X, a B e iipou3soana iiouka 00 ¥ pasauyna 00 A'. Tozaws axmu AA' < AB .

U nBere Teopemu ce mocieauna Ha (pakTOT JieKa XUIOTEHy3aTa e IoroieMa off KaTeThTe.
On Teopemara S mpousierysa jieka pacTojaHHeTo Off TOUKaTa A 1o paMHIHATA X € HajKpaTKOTO
Ofl CUTe pacTojaHuja AB,Kaae Be X.

3a/1agn

E

Konky pamHiHE MIHYBaaT HU3 JaficHa TOYKA, KOMIITO CE€ HOPMAIIHU Ha JlajicHa Ipasa p?

AKoO a ¥ b ce TapaJeaHu MpaBH, ITO MOXKEI J1a KaXell 32 HUBHUTE CIWKU a' U b' mipu
OpTOTOHAJTHA IPOeKIHja?

AKo0 a v b ce HOpMAJIHU TIPaBH, JAJIM MOPA ¥ HABHUTE CJIWKH a' ¥ b' la OWaT HOPMAJTHA
MpaBK NPH: a) MapajieiHa npoekiuja 6) OpTOroHaaHa IpoeKiuja’?

IlITo mpeTcTaByBa MpoOEKIHjaTa Ha YeTUPHATOTHUK TIPU OPTOTOHAIHO poeKTuparme? [lamm
MOXe 1a Oujie TPHUAroJHNUK?




Hexka A, B u C ce Tpu KonuHeapHu Touku npu mto B nexu mefy A u C. [Tanu npu
oproronanua npoekuyuja A', B'u C' ce konuneapuu u fanu mopa B' na nexu mefy A' u C'?

Hokaxu ja Teopemara 4. Kora Baxu paBeHCTBOTO?

Jlokaxu ja Teopemara 3.

Jlanu oTceykn co eHAKBH JAOJKMHU NPY OPTOrOHANHA MPOEKIHja Ce MPECIUKYBaaT BO
OTCEYKH CO €IHAKBHU JIOJKIHN?

IV.3. A[JJM MEF'Y IIPABU 1 PAMHUHU*
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Heka a un b ce HemapanenaHu nmpaBu BO MPOCTOPOT. Toraur Tue WM ce cevar Wiy ce
pa3MuHyBauku. AKO a U b ce cevar, Toraul THe Jiexar BO efjHa paMHuHa 3. 100 azoa medy
iipasuitie a u b 2o o0pazbupame az2oa0i witio e 20 06pazysaaiti 60 pamHuHaiia s,. AKo
IpaBUTe C€ pa3MHUHYBaYKW,
n30upame mpoun3BoIHa Touka O u
HU3 HEea [OBJIEKYBAMeE IIpaBu d'|| a
ub'|| b. (upr.20) [IpaBure o' u b' ce =
ceyar, ma, o0 az20a meéy pasmu- X

1, HO pas. p_—
HysauKuille ipasu a u b 20 oo-
pazbupame azoaoiu ilomedy a'u b'. ¢]

bl

3Hauu, BO CEKOj Ciydaj aro-
70T Mef'y /IBe paBy ce CBeTyBa Ha
aroa Mefy JiBe MpaBu IITO Ce
ceyar. [la HanoMeHeMe Jieka, 1Be
npaBu MITO C€ ceyaT THe
oOpa3yBaar /jBa HallOPEJIHA arja a HUe ce J0roBapame jja ro 3eMeMe oMalioT Off HUB. 3aToa
ako @ e aron Mefy iBe mpasu, Toraii 0° < ¢ <90°. AKo mpaBuTe a U b ce mapanerHu, ToTall
yCBOjyBaMe JieKa aroJioT Mery HuB e (°.
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@ Hanpraj kBaap a moToa 36epy HEKOIKY IPABH M ONPEIEIH T ATTUTe Mery HUB.

Axo arosoT Mery fiBe mpasu e 90°, 3a mpaBuTe
BeluMe fieKa ce HopManHu. Heka ce jafenu npasa
a v paMHUHA ¥ . Arosi Mef'y IpaBaTa a i pAMHHHATA
Y e aroJoT momerly mpaBaTa d W Hej3MHATA
OPTOTOHAHA MPOEKNHja a' BP3 paMHUHATA ¥ (TIPT.
21) m o3HauyBaMe « (a,% ). Bo ciryuaj kora nmpasa-
Ta @ € HOpMaJlHa Ha pAMHIHATA ¥ , TIPOEKIjaTa ' e
TOYKA ¥ TOTAll JIONOMHUTETHO fie(prHIpaMe ieKa
Liptex 21 £ (a, £)=90°

*3a oHMe KOW cakaaT Aa ' nNpomrpaT CBOUTE 3HACHaA.




.HeKa ac 3. Onpepienu ro aronor <« (a, y).

Ha kpaj 1a 3eMeMe [IBe pAMHUHM ¥, ¥ ¥, KOM He ce apajeann. Toram Tue ce cevar BIOIX
Hekoja npasa p. [TocraByBame pamunHa I1 koja e HOpMamHa Ha mpeceyHara npasa p (Upr. 22).
Pamnunata I1 ru ceue paMHUMBATE ¥, M %, BIOJX IPABUTE s, U s, COOJBETHO.

$

LipTex 22

ITpaBute sus, oOpa3yBaar jBa HanopenHu arina ¢ u £ . [lomannor of oBue iBa ariaa ro
BHKaMe arojl Mefy paMHHHMTEY ¥ ¥ ,. 3HauH, 3a aroloT ¢ Mely iBe PaMHHHH BaXH
0°< ¢ <90°. AKO paMHMHHUTE ce TIapaJeNHu, TOTall YCBOjyBaMe fieka aronot mMetry Hus e 0°.

AKo arosiot Mefy aBe pamuuHA ¢ 90°, 32 paMHUHATE BelMMe JIeKa CE 3aeMHO HOPMAJIHH.
Hopwmannu ce, Ha npumep, paMHUHATa Ha OJIOT ¥ paMHKMHATa Ha HEKOj sujl Bo coda. Moxe na
ce JI0Kaxe TBPACHETO JIeKa, paMHUHHUTE ¥ | II ce HOpManHM ako BO paMHUHATa ¥ MOCTOU
paBa a KOjallTo € HopManHa Ha pamHuHaTa I1.

@) OrBopn enHa KHWra Taka mTO BETE KOPHIM 06pa3yBaaT HeKoj aroi. Co MOMOII Ha
arioMep U3MepH ro Toj arod.

e

. Hexa npasata p ja npoOojyBa paMHuHaTa ¥ . Pasrienaj ro aroior mefy mpasara p u
MPOM3BONHA TpaBa BO pamMHuHaTa ¥ . Koj of Tne armm e Hajman? (Mosxkenr a u3bepern
JIUCT Off XapTHja 3a paMHUHA 3, a [IEHKAJIO 3 [paBa p).

) Heka pavaunuTE ¥ M ¥, ce cevar BOoJIK npasara p. Hus pou3BoiiHa TOuKa Off IpaBaTa
p TIOBJICYM NPABH § ¥ s, BO PAMHHHATE ¥, U ¥, KOU C€ HOPMAJIHM Ha IIPaBara p.

Hamu <« (s, s,) =< (=, =,)?

. Koj ycnoB e noTpeGeH u J0BOIIEH 3a poeKiujaTa Ha TpuaronHukot ABC Bp3 paMHuHara

> nma Ompae oTceuka?




@ Heka ¥, M X, Ce IBe PAMHHUHH, a § ¥ 5, Ce IPABM TaKBA WITO s, L >% ms, 1 Y .
[Mokaxu feka <« (3, ¥,) =< (5,,5,).

@) Hexapavnnnnte 3 ¥ ¥, ce HOpMaJIHu. AKO HU3 IPOM3BOJIHA TOYKA Of IPECEYHATA IPaBa
M3[JUTHEME HOPMaJla s Ha PAMHHHATA ¥ |, Kajie Ke JIeXu npasara s?

© Op roukata M, mTO MeXU HAJBOP Off PAMHHHATA ¥, TOBIEUCHA € HABEIHATA OTCEUKA
MA =12¢m , Koja co pamMHEHATa ¥ o0pa3ysa aron ofi: a) 30°, 6) 45°, B) 60°. Onpenu ro
pacTojaHHeTo Off ToUKaTa M 10 pAMHMHATA ¥ .

A EnHara KaTeTa Ha efleH paMHOKpAK IIPaBOAaroyieH TPUArOJHKK JIeKH Ha paMHUHATA X .
XunoTeHy3aTa Ha TOj TPHAroJHUK CO paMHMHATa ¥ 3acaka aron off 30°. la ce oxpenn
aronoT Mefy ipyraTa KaTeTa i XUINOTEHy3aTa.

‘ Orceukata AB co fomkuHa 4B =8 cm e mapanesiHa Ha ajfieHa pamHuHa Y. OTceukara
BA', xazie A' e opToronannara npoekiyja Ha A Bp3 ¥, co ¥ oOpa3ysa arox of1 60°. [Ta ce
Oflpeny I0JKMHATA Ha oTceukaTa BA' i pacrojanneTo Ha oTceukata AB o pamHuHara .

IVA.TEOMETPUCKU TEJIA

[TpeaMeTuTe KOUIITO HE ONKPYKYBAaT OKOJY HAC CE Pa3NNYHH BUJOBH HA (PM3UYKH Tela.
3a cuTe HUB € OCHOBHO IITO THE Ce fIeN (MOMHOXECTBO) Off MpocTOpoT. Pu3nukuTe TEena ce
KapakTepu3upaar # Copej, MaTepujaTa off Koja ce coctraBenu. Off reoMeTpucKa riefHa Touka
Hac He HE MHTepecupa MaTeprjaTa off KOja ce COCTaBEeHH, 11a 3aT0a allCTpaXupajKu ro oBa CBOjCTBO
Ha (PU3UYKUTE TeJa TH oOuBaMe TeOMETPUCKHUTE Tela.

IIBe cBOjcTBA ce KAaPAaKTEPUCTHYHY 32 FEOMETPUCKUTE Tesa. ['eoMeTpucKoTo Teao Mopa ia
€ OrpaHMYeHo Off cuTe cTpaHu. Toa 3Hauy, leka BO Koja OUIIO0 HACOKa BO IPOCTOPOT, TOA HE
MOXe Jia ce mporera io OeckpajHocT. EffHocTaBHO, Ke BelnMe JieKa Toa e orpannieHo. Bropoto
CBOjCTBO € MOBP3aHO CO NOBPIIMHATA Ha TeJO0TO. I'paHunaTa, Koja ro ofBojyBa AeaoT Off
MPOCTOPOT KOJ TO 3a(hpaka reOMETPUCKOTO TENO Off OCTAHATHOT JIEN HAJIBOP Off HETO, CE HAPEKYBa
MOBPILINHA HA TEJIOTO.

[ToBpimHaTa Ha TEOMETPUCKOTO TENO TO eI MPOCTOPOT HA BHATPEIIHA H HABOPENIHA
o0JacT. YHUjaTa Ha BHATpEIIHAaTa 00JacT U rpaHUIaTa ro counHyBaat tenoto. Cera Moxkeme
a nepuHupame:

T'eomeTpHrCcKOTO TEl10 e OrpaHnyeH el (I0AMHOKECTBO) O/ IPOCTOPOT, KOj CBOjaTa rpaHALa
(MOBPILINHA HA TEJIOTO) ja COAPXKHM KAKO MOAMHOXKECTBO.

[Tpumepu 3a Teo ce: KOlKa, KBajap, TONMKa, KOHyc, IUIUHAAp, mupaMuza u ap. [a ja
pasriefiame Tomnkara Kako reoMeTpucko Teno. Taa ce aepuHrpa Kako MHOXKECTBO TOUYKH BO
IPOCTOPOT KOM ce HaofaaT Ha pacTojaHue He moronemo of R ox Hekoja ¢ukcHa Touka O,
ofHOCHO {X| OX <R} (upr. 23a). I'panuiiaTa (Herosara MOBpINKMHA) BO OBOj Ciy4aj € chepara
{ X|OX =R} 1 70a e MOIMHOKECTBO HA TOTIKATA.
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MefyToa, MHOXKeCTBOTO {X | OX < R} (upT. 230) He € F€OMETPHCKO TeJI0, OuIejKn Bo cebe
He ja COPXKMU TPAHUIIATA.

2) 6) e 5 [loBpIIMHATA HA T€OMETPUCKOTO
P TeNo MOXe f1a Ouje coCTaBeHa Off
ey % PaMHH JIeIOBA (MHOTYaroOJTHUIM) | Off
o A 3aKpUBEHN TOBPIIMHA. Bo 3aBHCHOCT
OJl TOa, KAKBA € NOBPILIMHATA, PA3JIH-
Lo = e KyBaMe padecTu 1 BAT4eCTH Tea.
LipTex 23

T'eoMeTpPHCKOTO TeI0 HITO € 3arpajieHo caMo O PaMHH MOBPINMHH (MHOTYaroJIHMINM), ce
BHKa padecTo Telo.

FCOMeTpHCKOTO TE€JI0 HITO € 3arpageHo caMmo CO KpuBa MOBPIINHA WJIH CO KPUBH U paMHI
MOBPIIMHA C€ BUKA BATYECTO TEJIO0.

Opn paGecTtuTe Tena, moHaTaMy Ke I'l M3ydyBaMe Ipu3MaTa i NUpaMujiaTa, a off BAT4eCTHTe
Telna Ke ' N3y4dyBaMe IUIMHApOT, KOHYCOT 1 TonkaTta. PabecTo Terno, umja rpaHuIia ce CocToun
Ofl KOHeYeH OpOoj MHOTYaroJIHUIIM, ce BUKA MojMeaap. MHOryaronHuure mro ja o0pas3yBaar
rpaHuIiaTa Ha MONUENAPOT ce BUKAAT SHIOBH, A HUBHUTE CTPAHU Ce HApEKyBaaT padoBH Ha
nonueapoT. TeMumbaTa Ha MHOTYarOJTHUIUTE, UCTO Taka, T BUKaMe TeMHIba Ha MOIMejapoT.

@ Konky a) suoBu, 6) paGoBH, B) TeMUIba, HMA €leH KBajjap?

[Tpu nprameTo Ha TeOMETPUCKUTE TeNa, HUE, BCYLTHOCT, TH I[PTaMe HUBHUTE MPOEKIMU BP3
HEKOja paMHIHA BO 3aBUCHOCT Off MPOEKTUPAYKHUOT TPaBell, OTHOCHO HacoKaTa O KOja HHe ro
HaOJbyayBaMe TenoTo. bujiejku omkuHuTe HAa MPOEKIMATE HA OTCEYKUTE, BO OIIIT CIy4aj, He

ce eJHaKBM Ha BUCTHHCKaTa rojJieMHHa,
a) 6) 3aT0a, NPy IPTake Ha TeOMETPUCKUTE TeNa,
He CeKoraill, ce 3ama3yBaar JOJKUHUTE Ha
paboBuTe. 3aT0a, CTPAHUTE HA KBAJIPATOT T
pTaMe Kako napanenorpamu. Boobuuaeno
€ TeOMETPHUCKUTE Tela [a TH pTame Kako
Jla TY TJIefilaMe OffHATIpe]l, MaJIKy Of103ropa
MaJKy off IeBo unu of iecHo. Ha nprex 24a
LipTex 24 Hal[pTaHa € KOoI[Ka IieflaHa off JeBa CTpaHa,

a Ha 1pTex 240 riefaHa off IecHa CTpaHa.

Kora komkara ja riegame, camo ofHamnpey (HATY ManKy Ofj03ropa HUTY Off IEBO HATY Off
JIECHO) LPTEXOT O OWIT caMo KBaJpaT M Toa He JiaBa MpeTcTaBa 3a Kokara. Kora o ncrara



HacoKa I[pTaMe KOHYC WM IWIHHap OW MoOuIe TPUAroJHUK 1 MPABOAroHAK, a TOa He J1aBa
BH3YEJHA IPETCTaBa 3a COOIBETHOTO Tesio0. Kora 6u ru riiefjajie KOHyCOT W UITHHAPOT MATKy
OJ1 BICOKO Ke To fjobueme nprex 25 a, 0.

3alenexyBaMe JjeKa OCHOBHUTE Ha
KOHYCOT M IWJIXHJAPOT He T I[pTaMe KaKo
KPYKHHIIU, TYKY KaKO eJIHICH.

BooOuyaeHo e HeBUIMBUTE pPabOBH
WK KPUBH JIMHUM 1 TH IIPTaMe CO UCTIPEKH-
HATH JTMHUH.

LipTex 25

IlITo e reomeTpucko Teno?
IllTo e a) paGecro Teno, 6) BaIIeCTO TETO?

IlITo ce a) supmoBu, 6) paboBH, B) TEMHHbA HA TIONHEAAPOT?

a) 2 paba, 6) 3 pabosu, B) 4 paboBu?

nnrapap v KOHYC ce MOCTaBeH! Ha XOPU30HTaIHa paMHNHa . Hanpraj kako Ke u3rinefaat

. Hamu off efHO TeMe Ha TOJMEeAPOT MOXKE Jla U3NEeTyBaaT caMo
OBHE JIBE TeJla IelaHu OI03ropa.

Manena e kouka ABCDA B CD.,. Haupraj ja oBaa Ko1ka ako Taa ce HaOJby/yBa Off IpaBel|
onpepenex co qujarosanaTa AC .

IV.S. IIOUM U EJIEMEHTH HA TIPU3MATA

Heka m 1 m, ce iBe napajie;THi PAMHUHM, a p - €IHa IPaBa IITO T} CeYe PAMHUHHATE Tt 1 7T, (LPT.
26). Ha pamuunara 7 a 3eMeMe efieH KOj 1 1a OWI0 KOHBEKCEH MHOTYaroJHUK, Ha TIpUMeD,
netaroHukoT ABCDE 1 Hi3 HEeroBuTe TEMIEH-A [1a IIOBJIEYEME IIPABHY - TApaJIe/IHU Ha [IpaBaTa p.

Taka nosneyenute npasu Ke ja NpoOOAAT PAMHUHATA T, BO IIET TOYHO OJPENEHA TOYKH
A B,C D E,, xou onpefienysaar pyr neraronuuk A B,C D E Bo pamuunaTa , (pT. 26).

OunrnegHo e ieka co TpaHcualyja 3a BEKTOp ﬂ neraroidHukoT A B C D E Ke ce coBnajiue
co netaronHukoT ABCDE. Criopey Toa, ue ce cknagun: ABCDE=A BCDE..
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Mamemamuha i

Yerupnaronuuuure ABB A, BCC B,
CDD,C,, uth. ce nmapanenorpamu (upr.26)

(3ommTo?).

[ToBpmmHaTa, KOjallTo € COCTaBeHa Off

nBata ckiaguu neraroganka ABCDE n
A B,C D E nmnerre napanenorpamu ABB A ,
BCCB,.... (upt. 260) ro pa3busa MHO-
’KECTBOTO TOYKHU Off IPOCTOPOT, LITO HE M
npunaraTt Ha JjBe 00JacTH: BHATPEIIHA U
LpTex 26 HaJ[BOpELIHA. YHHUjaTa Off Taa NOBPIIMHA U
BHaTpelHaTa o0JacT NpeTcTaByBa efHa

3aTBOPE€HA U OrpaHMYCHaA IIPOCTOPHA O6JIaCT, T.C. €IHO TCOMETPUCKO TEJIO U TOA ITOJIUETAP.

Toj monmenap (upt. 266) TO BUKaMe NeTarojiHa npu3ma.
Bo pamnmHaTa 7, ako HaMeCTO METaroNHUK 3eMeMe IPYr MHOTYarojHUK, Ha TpUMep:
TPUATOJIHUK, YeTUPUATOTHUK, OMHOCHO IIECTAroJHNK, Ha CIMYEH HAUWH, Ke To0reMe U Ipyru
TMOJIMENIPY, KOM CE BUKAAT TPHATOJIHA, YeTHPHATOJIHA, O[HOCHO HIECTAarojHa mpusma (1pr. 27).
CuTe THE €O 3a€THUYKO UME Ce BUKAAT MPU3MH.
C,

T
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LpTtex 27

Hedununuja: Eoen iloauedap ce suka upusma, ako 08a HezZo8uU SUod ce 08a CKAAOHU

7

MHOZYAZOAHUKA, WO AeHCalll 80 08€ HaAPAAeAHU PAMHUHL, 4 OpY2Uilie SUOOBU Ce HapaneaoZPamiL ¢ ‘

WO UMAAT 110 eOHA 3AeOHUYKA CIPAHA CO CeKOJ 00 ClloMeHailiuilie SU008U.

JIBaTa CKIaJHM MHOTYaroJIHMKA C€ BUKAaT yIITe W OCHOBH (WM 0a3m) Ha TpuU3Mara, a
mapaneorpaMuTe - 604HH (NI OKOJIHH ) SHAOBH Ha pu3Mata. Cute 60YHN SHIOBY HA IPH3MaTa

BEIMMe JIeKa ja o0pa3yBaaT 004HATa MOBPLIMHA HA IPU3MarTa.

CTpaHuTe Ha OCHOBUTE I'i BUKAME OCHOBHH Pad0BH Ha TPU3MaTa (AB,BC,...,AIBI,...-upT. 27),
a cuTe pyru pabosu - 6ounn padosn Ha npusmara (AA ,BB,CC,,...-upt. 27). Temumara Ha

OCHOBHUTE I'l BUKAMC Te€MHIbA Ha IIpU3MaTa.

3
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OrceuknTe 1MTO CBp3yBaaT JBC TCMHHa Ha €[1HA IPU3Ma, KOU HE JICXKAT Ha UCT SUJ, CE
BUKAAT MPOCTOPHHA nnjaronann nJIn caMo nnjaronann Ha Taa IpusmMma.

Pactojanuero on mpomsBonHa Touka O; Ol egHATa OCHOBA 10 pyraTa OCHOBA, T.€.
pactojanueto of Toukara O, 10 Hej3MHATAa OpTOrOHAJHA mpoekiyja O, ce BUKa BHCHHA HA
npusMara u ja o3Hauysame co H, t.e. OO, = H (upr. 27).

Opn neduHunMjaTa HA MpU3MATa ClieyBaat ClefJHUBE IBE BasKHU CBOjCTBA HA MPU3MaTa:
1°Cure Gounn paGoBU Ha MpU3MAaTa ce NAPAJIETHA U eTHAKBH Mery ce0e, KAKO OTCEUKH Of
napaJieJIHi NPABH 3aKJIyYeHH Mery iBe napaie/Hi PAMHHHH.

2° Cekon JABa OCHOBHH paﬁa IITO JieXKaT HA HCT 00YeH SUJI Ha nmpusMara, ce napajiejiHa n

€THAKBH.
3aga4n

-~
IlITo e mpu3ma, mTO ce OOYHH SHIOBH a IITO € OOYHA MOBPIINHA HAa Mpu3MaTa?
Kowu ce ocHoBHH, a Kou 00YHM paOOBY Ha mpu3Mata?

Hanpraj egna yeTupuaroiHa npusmMa, a MOTOAa MOBJIEYM I'M CUTE HEj3MHU INPOCTOPHU
TTAjaroHaJN.

Kowu cBojcTBa rm mmaat 60uHHTE pabOBM Ha MPU3MaTa, a KOM OCHOBHHUTE pabOBH ILITO
JeXaT Ha efieH UCT OOYeH Suj?

KoKy ocHOBHH, a KONKY O0YHI pabOBH MIMa: a) TPHAroJIHa, 0)JYeTHPHAroJHa, B) IETaroiIHa
npusma?

IlITo e BucKMHA Ha mpu3Ma?

IV. 6. BUIOB N MNPECELHN HA INPUSMUTE

Bo 3aBucHocT Ol TOa TaJu OCHOBATa Ha MpHU3MaTa € TPUAroJHUK, YCTUPUATOTHHUK,
NETaroJHuK, UTH., IIpu3MaTa COOABETHO ja BUKaM€ TpHUaroJjJHa, 4€TUpuaro/ina, nerarojiHa, nTH.

Pasrnepajre ru nprexkure 26 n 27! Ha HUB ce HAapTaHy 110 €[JHA TPUATOJIHA, YETUPUATOITHA,
TneTaroJiHa 1 IecraroiHa npusMa. Kako mro raefare, co HelpeKMHATH IUHUA TH I[PTaMe ChTe
BUJITMBY PaGOBH, a CO MCTIPEKMHATH JIMHUHH - CHTE HEBUIUBU PaOOBH.

Axo GouHnTe pabOBU HA €f[HA MPU3Ma Ce HOPMAJIHA HAa HEj3MHUTE OCHOBH, TOTAIIl Hea ja
BUKaMe mpasa mpu3ma. Bo cipoTuBeH ciydaj, mpu3Mara ja Bukame Koca. Hue Ke i pasrie-
nyBaMe camo mpapute npu3mu. Kaj mpaBuTe mpu3Mu BHCHHATA € €[JHAKBA HA JOJDKMHATA Ha
OouHHUTE paboBH, a CUTe OOYHH SHJIOBH CE TIPaBOAroHUIM (30mT0?).




Hedununnja: IIpasa iipusma, Ha Koja ocHosuille ce UPABUAHU MHOZYAZOAHUYU, C€ BUKA
UpasuaHa upu3ma.

3a mpaBWIHATE TPU3MHI KAPAKTEPUCTHIHO € Toa mTo: CuTe OCHOBHH PadoBH ce e[HAKBH
Mery cebe, a cuTe GOYHH SHIOBH e CKJIATHU MPABOATOTHUIIH.
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PamHuHAaTa 1ITO MIHYBA HU3 €/HA [IMjaroHala Ha OCHOBATAa Ha IPU3MaTa M HU3 €fIeH HEj31H
OoueH pad, ce BIKa JMjaroHaIHa pAMHHHA; A PAMHIHCKATA (PUrypa ITo ce foOKMBa Kora npu3Mara
ja mpecedyeMe CO iujaroHajJlHaTa paMHMHA CE BHKA
nujaronajieH mpecek Ha npusmara. Ha uprex 28
napanenorpamor AA C C e efieH iijaroHaneH npecek
Ha HalpTaHaTa npu3Ma.

OunrnemHo € fieKa: CeKoj ujaroHajeH mpecek Ha
npu3Mara e napajaenorpam, a Kaj npaBata npusma Toj
€ PaBOArOJTHNK.

PasnukyBame yumTe npecek IITO ce [o0KMBa Kora
npHU3Mara ja IpeceuyeMe CO paMHMHA IapajesHa Ha
OCHOBWTE Ha NpU3MaTa, HApEUeH mapajiesieH npecexk
(mpr. 29). OunrnenHo e Aeka Kaj cekoja mpu3mMa mapa-
JIEJIHUOT Ipecek € (PUrypa CKJIajHa Ha OCHOBHUTE Ha
npu3Mara.

3a/1agn

E

LipTex 28 LipTex 29

IlITo npercraByBaaT OOUHATE SUIOBU Ha Kocata npu3mMa? [lanu Moxe Mefy HUB 1a IMa 1
[paBOaroJHuK?

AKo cute OOYHM SHJIOBU Ha €[[HA TPU3Ma ce TPaBOAroJIHUIM, KaKBa € Taa nmpu3ma’
3omTo OOYHUTE SHIOBH HA NPU3MaTa ce Tapajienorpamu?

Kou npeceny Ha npu3Marta ce BUKaaT fujaroHannu? Kou npusmm HemaaT fyjaroHaIHK
npeceiy?

ITo OpeTcTaByBaaT III/Ij AlOHAJTHATE NPECCIN Ha MPABUTE IIpI/I3MI/I?

Kornky fujaronanHu npecenu MoXar fja ce HalpaBaT HU3 efieH O04eH pal Kaj:
a) TpuaromHara, 0) YeTHpHAronHaTa, B) IeTarojHaTa, T) - arojHaTa npu3ma?

Kosnky nujaronanu, a KoKy AdjarOHaJHA OPECEd MOXKAaT Jla ce HalpaBaT HU3 eIeH O0UYeH
pab Kaj: a) YeTHpUaroiHa, 6) MeTarojHa, B) MECTaroHa mpu3ma’




IV.7. MAPAJIEJIONMUIIE

Nedunnmja 1. [Ipusma, yuuwitio ocHo8U ce lapaseaozpamu, ja suxame uapaieaouuieo.

3Hauy, CUTE SUIOBH Ha APANEIONUIEN0T e NapaneNorpamMu.

[MapanenonuneanTe, Kako U ceKoja IpA3Ma MOXKAT jia OuiaT npasu wid kKoc (1pt. 30).

Hedunnmuja 2. [Ipas ilapanenoiiuiied, Ha KOj OCHOBUIle MY ce IIPpA8OAZOAHULL, Ce 8UKA Yulilie
iipasoazoaer tiapanenoiuiied uau keaoap (ypii. 300).
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KBapmapor Bu e 100po no3Har Ha cute. CuTe HErOBH SHOBH CE IIPAaBOATONHUIM, 112 3aTOa
KO 1 J1a 6uiio Tpu paba IITOo U3JEeTyBaat Off €JHO HETOBO TEME Ce JIBa IO J[Ba 3a€MHO HOPMAJTHI

(mpT. 30).

TTomXuHUTE HAa TpU PabOBH IITO MU3IETYBAaT O €JHO UCTO TeME Ha KBaJjapoT Ce BUKAAT
muMeH3uH (TOJKHHA, IIMPHHA M BHCHHA) Ha KBajjapoT (1pT. 30).

Ounrnefno e fexa:
KBaJIapoT IITO MMa JIBE . 6) 8)
eMHAKBH JTUMEH3WH S
NPETCTaByBa MPABHJIHA
YeTHPHAroJIHA TPH3MA,
a KBajiap Ha KOj TpHUTe
NUMEH3UU My  ce [ o ,
¢THAKBH, CE BIKA KOLKa a
(mpt. 30 B). LipTex 30

Hapasenoiiuiieooiu uma weiiupu oujazonanu AC,,DB,,BD u CA, (upi. 31).

Teopema 1. /[ujazonanuitie Ha Giapasenoiiuiie0oill ce ce4aill 80 eOHA WOYKA U ce Upeiio-
108y8aaitl 00 Hea.

Hoxas*: [la ru pasrnefame aujaronanute BD, u CA (upr. 31). Tue nexart Bo iujarOHaTHHOT
npecek BCD A . bupejkn yetnpuaronnunure ABCD n ADD A, ce mapanenorpamu, 3atoa u
mujaronannuoT npecek BCD A e mapanenorpam. 3Hauu, aujaronaaute BD n CA Ha
apaeNonuIesoT, Kako Aujaronanu Ha mapanenorpaMor BCD, A, ce ceyar Bo ToukaTa O u ce
npenosioByBaar o Hea. Ce oKaxyBa jieka u fpyrurte iAse aujaronann AC u DB, na
IapajIeIONMIIENIOT ce cevyatT Bo ucraTa Touka O U ce NpenonoByBaar off Hea.




SI/IIIOBI/ITe Ha NapaJCJIONUIIEAO0T IITO HEMAAT 3aCTHUYKN TEMUbA CC BUKAAT CIPOTUBHU SUT0BH.

Teopema 2. CiipoitiusHuitie suoosu Ha apaneaoiiuiledoi ce dapanreatu u cKAAOHIU.

Moxkas*: Jla ru pasriefjame cnpoTuBHuTe suoBu ABB A u
DCC D, na napanenonunefot (upt. 31). Bupejku cure sujoBu Ha
TnapajeonunesioT ce mapanenorpamu, 3atoa: AB||DC, AA || DD..
Cnopep Toa, sugosure ABB A 1 DCC D, Ha mapasienonunesor ce
HapanesHu.

Mamemamuha i

Op Toa IITO cUTe SUAOBU Ha MapaleNoNuIefoT ce napane-
norpamu ceyBa ieka padosure AD, BC, B,C, uA D, ce napajieNHy
u enHaksu. Cropey Toa, npu TpchnauH]a 3a BEKTOp AD) SHIIOT
ABB A Ke ce coBrnajise co cnpotusHuoT suji DCC D, Ha mapane-
nomunenot (npt.31). 3Hauw, THE ce CKIIAJHIL

Moxka3: [lumMeH3nute Ha KBajapotT (Ha IpT. 32) Heka ce D, <
AB=a,AD=b U AA =c a [OIKUHATE HA UjarOHANATa HA
KBA/IAPOT M JI1jaroHaaTa Ha HErOBaTa OCHOBA /1A TH O3HAYUME A,
codnd,T.e HeKa CA =d W AC = d, (upt. 32). 3HaeMme JieKa,
Kaj KBaJlapoT OOYHHOT pa6 ¢ HOpMaJieH Ha pAMHUHATA Ha HeTOBaTa
ocHoBa. 3Haun, TpuaroJHukor A AC e nmpasoarosen. Op Hero
umame: & = d’+ ¢’ . A of npaBoaronHuoT tpuarojHuk ABC
(AB L BC)nmanme: d*=a’+b’. D Tl

Orryka fobuBame: d’=a’+ b*+ . g b

Gy

Liprex 32

Hocaeouya: [lujazonanuitie Ha K8adapoii ce eOHaKsu. (30witio?).

bunejku TpuTe nuMeH31M Ha KOIIKATa ce elHaKBH @ = b = ¢, 3aT0a, BO COTJIACHOCT CO FTOPHABA
TeopeMa 3a Hej3uHaTa iujaroHana d, moonBame:

P=a’+ @+ auma =3, opHocko d = a3 .

Ha npumep, ako korkata uma pab a = 8 cm, Hej3uHaTa [ujaroxHana Ke Oujie fora:

d=a\3=8/3~81,73 =13,84 (cm).

*3a OHHME KOW cakaaT a I'"m npomurpaT CBOUTE 3HACHA.
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Koja npusma ce Buka napanenonunesi? Bo mro e pasnaukara Mefy 1paB U IIpaBoarolieH
napasesonunes?

Kakga ¢urypa e npecekoT Ha eflHa KOIL[Ka ¥ paMHMHA IITO € HOpMaJlHa Ha e[JHa Hej3UHa
njaronana’?

Tanm MoXe KolKkara jia ce mpecede co efiHa paMHMHA, Taka IITo, fla ce Jo0ue TMpecek:
a) paMHOCTpaH TPHATONHUK, 0) pAMHOKPaK TPUAroJHUK, B) MPABOATOJHHUK, I') KBAJpar,
1) Tpare3?

Onpenu ja fOMKMHATA HA IWjaroHanaTa Ha KBajap, aKO HErOBUTE AMMEH3UH Ce:
a)3cm, 4 cm, 12 cm, 6) 2 cm, 3 cm, 6 cm!

Oppenu ja momkWHATA HA [iWjaroHagaTa Ha Konka, yrj pad e 18 cm!

Oppeny ro pacTojaHMeTo Off TEMETO Ha KOI[Ka 10 HeroBaTa AujaroHana, ako HEj3UHHOT
pab e e gonr 1 m!

[To3natu ce nBe muMeH3uM Ha efieH KBajiap 12 cm u 21 cm ¥ AOMKMHA Ha iMjaroHagaTa
29 cm. Onpeny ja HeroBarta TpeTa IUMeH3uja!

IV. 8. MPEXA HA ITPU3MA

HOBpHII/IHaTa CO KOja € OrpaHAYCHA NpU3Mara, 1a 3aMUCIIUME, ICKa € pa3peiXKaHa 10 €ICH

OoueH pab u 1o cuTe (OCBEH MO efieH) OCHOBHYU pabOBM HA HEj3MHUTE OCHOBH. AKO IIOTOA CHTE
HEj3WHH SWIOBY I'l coOopuMe (TIeTHeMe) BO efJHa paMHWHA, Ke TodueMe (purypa, Koja ce BuKa
Mpexa Ha nmpu3mara (pt. 33).

TIOBPINIMHA HA CEKOja Mpasa Ipu3Ma
ce pa3BWBa BO €[I€H OIIIT IIpa-
BoaronHuk ABCD, o e cocTaBeH off
TOJIKY MPABOATOJHUIHU, KOJNKY IITO
npusMara umMa 604yHu sujoBu. Toj
NPaBOArOJHUK UMa TOJIKVMHA €IHaK-
Ba Ha NIEpUMETAPOT Ha OCHOBATa Ha S
npu3MaTa U BUCHHA €{HAKBA Ha

OuurnenHo e meka OovyHaTa

BUCHHATA Ha Tpu3Mara (upT. 33). LipTex 33
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3agaua: [Ia ja HarppTaMe MpekaTa Ha elHa TIPaBUIIHA TPUATOJTHA TIPH3Ma CO OCHOBEH pad
a=1,5cmuBucnaa H=2 cm.

BoynaTa noBpiHa Ha NpaBUIIHATA TPUATOJIHA IPU3Ma
ce COCTOM OfI TPHU CKJIaIHU TPABOATOJHUIIN, YUK CTPAHU Ce
a v H, a Hej3UHUTE OCHOBU CE€ PAMHOCTPAHU TPUATOJHUIIN
co crpaHa a. Kora Toa ro 3HaeMe, PTambETO Ha MpexXaTa
CTaHyBa Baka: [IPBO IpTaMe efIeH 10 APYT TPU IPaBOArOHULM
cocrpanu a=1,5cm u H=2 cm, a noroa Hajj CHPOTUBHUTE
CTpaHM Ha KOj W fa OMIIO O HUB IpTaMe yIITe fBa
pPaMHOCTpaHy TpUAroJNHUKaA co cTpaHa a = 1,5 cm. Taka ja
noOuBamMe OapaHaTa MpeXa Ha IpaBUIHATA TPUATOJTHA
npu3mMa (1pT. 34).

I

301ITO HI € MOTPEGHO IPTAKETO MPEKH HA TEOMETPH- LipTex 34
ckure tena?

Mpe)KI/ITe I'M KOPUCTUME 3a IIPaBCHE (CKJIOIIYBaH;e) MOJICJIM Ha TE€JiaTa, a, UICTO TaKa, THEC
HU ToMaraart u 3a NpeCMETYBAabE Ha INIOMITUHATA HAa NOBPIIMHUTE HA TUE TCJA.

3a ja HanmpaBuMe (CKIOMUMe) MOJIesl Ha Tpu3Marta noTpeOHO e MpBo, [la ja HalpTame
Hej3MHAaTa MpeXa Ha KapToH, a 110Toa Jia ja uceyeMe M KapTOHOT Jla T0 IPeBUTKaMe 10
ACIIPEKNHATHTE JUHUM. AKO CakaMe TakKa CKJIONEHHOT MOJEN Ha IMpHU3MaTa [ja OCTaHe COC-
TaBeH, TOTPEOHO € CO XapTHja 3a Jienekhe (CeI0Te]n) 1a TH MOKpHeMe (3aennMe) SUIOBHTE Ha
npu3Mara LITo ce 3[[pyXyBaar.

b
c/|h \C
a-b - a

T
T

LipTex 35 LipTex 36

Ha nprex 35 u 36 HanpTanu ce MpexKuTe Ha efIHa MpaBWIHA [IECTarojHa Mpu3Ma 1 eHa
npaBa YeTHpUarojHa Npu3Ma, yMja OCHOBA € paMHOKpak Tpane3. Hanpasere mMopeny Ha Tue
MPHU3MHL.
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Hanpraj Mpexka Ha mpaBuiiHa IIeTaroyiHa Npu3Ma, Yij OCHOBEH pal € a = 1,5 cm 1 BUCHHATa
H=5cm.

Hanpraj Mpexa Ha 1ecrarojHa npu3ma, 4ij ocHoBeH pad e 1,2 cm, a BucuHaTa 4 cm.
Hanpraj ja Mpexara Ha Kolka, unj pad e a = 2cm!

Haupraj ja Mpexkara u HampaBu MOJIEJ Ha MPABWJIHA LIECTAroyiHa MpHU3Ma, Yij OCHOBEH
pab e a =2cmu BucuHata H=>5cm.

Konky ocku Ha cumeTpHja iMa MpekaTa Ha IIpaBIIHA TPHArolHa IPU3Ma IITO € HalpTaHa
Ha upTex 347?

[TpaBoaromnHuk co momkuHa Y cm u mmpuHa 6 cm npeTcraByBa OOYHA MOBPIIMHA HA €HA
NpaBWIHA TpHaroiHa mpu3ma. Hamnpraj ja Mpekata Ha Taa npu3ma! (BHruMaBaj, MOXKHH ce
JIBE pEIeHH]a. )

Hanpraj ja Mpexara u HampaBu MOfie] Ha IpaBWJIHA IlleCTarojiHa INpu3Ma Kaj Koja
MOTOJIEMUOT IjarOHAJIeH Mpecek MPeTcTaByBa KBapaT. AKO OCHOBHHOT pab Ha Mpu3MaTa
e 2 cm, KolakaBa € BUCHHATa Ha Taa npu3ma’

Hauptaj Mpeska 1 HanpaBu MOJIes Ha KBajiap, KOj MMa JIOJKMHA ¢ = 2cm U IUpuHa b = 3cm,
a IMjarOHaJTHAOT TIpeceK My TpeTcTaByBa KBajipat. Konkapa e BUCHMHATa Ha TO] KBajjap?

Hauptaj Mmpexxa Ha KBajap co cTpanu a = 2cm, b = 3cm ¥ ¢ = 4cm, a HOTOA NPECMETA] ja
HeroBara IIOIITHHA.

IV.9. INIOMTUHA HA ITPU3MA

[TonMOT MIOMITHHA HA TEOMETPUCKHUTE CIUKH (3aTBOPEHH M OTPAHWYCHH PAMHUHCKA

00JTacTH) HU € MO3HAT OJf MUHATATA TOJIMHA.

I'panuiiaTa Ha cekoe TreOMETPUCKO TeJo MPEeTCTaByBa HEKoja MOBPIINHA, KOja ja BUKaMe

NMOBPIIMHA HA TEOMETPUCKOTO TEJIO0.

HOBpIIII/IHaTa Ha nmpu3Marta, 3Ha€TE, CE€ COCTOU O] IBa CKJIaTHN MHOT'yaroJiHkuKa - OCHOBHY Ha

npu3MaTa 1 offpefieH Opoj apajenorpamu - 004Ha MOBPIIVHA HA IPU3Mara.

Hepunaunuja: [100 daowitiuna Ha HOBPUUHATIA HA eOHA UPU3MA, UL KPAKO, UAOWILUHA

Ha upusmaiia, Ke 20 iioo0pasbupame 36upoiti 00 UAOWIHUHUILE HA 08eilie Hej3UHU OCHOBU U
Loy UAOWIUUHATIA HA HEJ3UHATIA 60YHA [08PULUHA.
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AKO IIOIITHHATA HAa MpU3MaTa ja o3HauuMme co P, a miomTrHaTa Ha Hej3MHATa OCHOBA
(6a3a) co B, a nomTnHaTa Ha GOYHATaA MOBPIIMHA - CO M, TOTaIlI, BO COTITACHOCT CO TOPHABA
necuHnKja, Ke Baxu hopMmyaTa:

P=2B+M
Toa e onmTa hopmya 3a npecMeTyBambe Ha IVIOMITHHATA HA Koja U fja OUIo npu3ma.

Axo i pasraename nprexute 33, 34, 35, 36 3abenexyBame, ieka O0YHATa TIOBPIIMHA HA
CeKOja mpaBa NMpU3Ma BCYIIHOCT, IPETCTaByBa, €fIeH MPaBOAroJHNUK, Ylja AOMKIHA € eJHAKBa
Ha IIepUMEeTapoT Ha OCHOBaTa Ha MPU3MaTa, a BUCKHATA MY € €[HaKBa Ha BUCHHATA HA IPH3MaTa.
Cnopen Toa, Baxu:

‘ j Teopema: [11owitiunaitia Ha bouHaitia L08PULUHA HA HPABA UPU3MA € OHAKEA HA POU3BO00IL
00 ilepumeitiapoill Ha OCHOBAIA U BUCUHATILA HA TpU3MAiia, T.e.

M=L-H

IVO.1. INIONITUHA HA KBAJAP U KOIKA

KBagapoT e npaBa ueTupuarosHa npu3Ma Yy OCHOBHU M OOUHHU SHJIOBH CE TPABOATONHUIIN.
AKO TMIMEH3UUTE Ha KBAIapOT T'M O3HAYMME CO g, b, ¢ (TIPH IITO ¢ € BUCHHA ), TOTAIIl INTOITHHATA
Ha OCHOBaTa € B = ab, a 00YHaTa IIOIITHHA Ke Oupe

M= (2a+ 2b)c = 2ac + 2bc. Cniopeqi Toa, hopMynaTa 3a IIOIITHHA ITIacH:
P=2B+ M=2ab+ 2ac + 2bc, 1.e. P=2(ab +ac + bc).

Komkara e orpanudena co mecT CKJIaHi KBapaTu. AKO TOMKWHATA Ha paboT Ha KOIKaTa
ja 0O3HAYMMeE CO ¢, TOTAIl IIONITHHATA Ha CEKO] Off IecTe KBajipaTh Ke Oujie eTHaKBa Ha a’, ma
(hopmysarta 3a IIOMITHHA HAa KOIKATa TIach:

P=6da.

3apaua 1. Eqien kydep unu quMen3un ce: fomkuHa a = 1 m, mupuHa b = 6 dm u BucuHa ¢ =25
cm Tpeba fa ce o6Bue co miatHo. Konky m? miaTHo e motpeOHo?

Pemienne: 3ajauaTa ce cBeflyBa Ha Ofipe/lyBame Ha INIOLITHHATA HA Ky(pepoT, Yii IUMEH3UH
ce no3Hatu. [Ipen fa ru 3aMeHnMe MepHUTE OPOEBH HA IUMEH3UUTE BO (pOopMyJiaTa 3a INIOIITHHA
Ha KBajjap, THe JUMEH31u Tpeda f1a TH U3pa3iuMe BO UCTH EIMHULM MepKHU. Bo HammoT cinyuyaj,
aKko cakame OapaHaTa IUIOMITHHA Ha Ky(epoT Aia ja fobueMe BO m?, TOrall HErOBUTE JUMEH3NI
Ke I n3pa3ume Bo MeTpu: a = Im, b=6dm= 0,6 m, c =25cm =0,25m, ma ke odueme:

P=2(ab+ac+bc)=2(1-06+1-025+0,6-0,25)=2 (m?).

3Haun, 32 00BHUBame Ha Ky(hepoT NOTpeOHO e 2 m? MIIaTHO.




3anaua 2: [la ce mpecmeTa paboT Ha KOIKa, Yija IIIOMITHHA U3HecyBa P = 384 cm’.

Pemenne: bujiejku moBpimHaTa Ha KOIIKATa ja COYMHYBAAT LIECT CKIIAHN KBaJJpaTH, 3aT0a

. ) P 384 .
TTIOIITHHATA HA CEKOj Off THe KBaj[paTH Ke Oupie: a” = s 6 64 (Cm2 ) ,a OTTYKa ja OfipeffyBame

U IOJKMHATA HA pa0oT Ha KOLKaTa a =+/64 =8(cm).

Iv.9.2. IINIOMTUHU HA HEKOU ITPABUJIHA
N HEKOU ITPABU ITPU3MU

Co npumepn Ke TO MOKaxkeMe MPECMETYBAmhETO Ha MIIONMITHHATA Ha HEKOW MPABWJIHU U
NpaBy NPU3MHL.

3apnaua 3. [la ce nmpecMeTa IUTONITHHATA HA MPABUIHA YETHPHATONHA TIPU3MA CO OCHOBEH
paba=>5cmuBucuHa H=12 cm.

Pemenne: [IpaBuinnaTa yeTnpuaromnsa nmpus3Ma 3a OCHOBa MMa KBajpar. [lnomruHara Ha
HEj3MHATa OCHOBA € B = ¢, a IJIOIITHHATA Ha OOYHATa NOBpIIMHA Ke Oue M= 4aH.

3Hauu, MIONITHHATA HA TPABIJIHA YeTHPUATONIHA TIpU3Ma Ke Oupie:
P=2B+M=2d’+4aH, omHocHo P =2a(a+2H).
AKo Bo foOueHara hopmyna 3aMeHuMe a =5 cm 1 H= 12 cm, fo6uBame:

P=2a(a+2H)=2-5(5+2-12)=10-29=290 (cm).

3apaua 4. [Ta ce npecmeTa MIIONITHHATA HA IPABUIHA TPUATOJIHA IPU3MA, YHj OCHOBEH Pad
ea=6cm,aBucudaTa e H=10cm.

Pemenne: Ka] OpaBWjiHaTa TpUarojaHa OpudMa OCHOBUTEC CC PaMHOCTPAHU TpUATrOJTHUIN

-

4 j, a 00YHATa TOBPIIMHA CE COCTOM OJf TPH CKJIAJHU TpaBoarojHuim (M = 3aH).

CHOpGJI TOa, (I)OpMy.TIaTa 3a IUIOIITUHA Ha MMpaBUJTHATa TpUuarojHa npu3ma riiacu:

a3 a3
4

P=2B+M=2- +3aH=a[T+3HJ.

63

Orryka o6uBame: P=6{T+3-10Jz6(3-1,73+3O)=6-35,19:211,14(cm2).

3anava 5. [la ce mpecmera IUIOMITHHATA HA NPABUIHA LIECTArojgHa MPHU3Ma, Yij OCHOBEH
pabea=2cm,aBucuHarae H="7,5cm.

3a2\/§

2

Pemenne: Kaj mpaBunHara mecraromnsa npusma € B = ,aM=6aH.
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Cnopen TOa, (l)OpMy.IIaTa 3a IUIOIITUHA Ha MpaBUJIHaTa MECTarojiHa npu3ma Ke Tiacu:

3a2\/§ )
P=2B+M=2-" 4 6all =3a 3+6aH=3a(a 3+2H).

Orttyka foOuBame:
P=3a(a3+2H)~3-2:(2:1,73+2-7,5)=6:(3,46 +15) = 6-18 46=110,76
T.e. P~ 110,76 (cm?).

3amaua 6. Jla ce mpecmeTa MIOIMTHHATA HAa MpaBa TPUAroJHA MPU3Ma, Udja BUCHHA €
H =8 cm, a 3a 0cCHOBa IMa NPaBOArOJIEH TPHATONIHUK €O KaTeTh a =2,4cmu b=3,2 cm.

Pemeﬂne: Ke ja HpCCMCTaMe HpBO IIJIOHIITHUHATA Ha OCHOBATAa.
B:“—b=w=1,2-3,2=3,84(cm2),
2 2

3a npecMeTyBambe Ha OOYHATA IUIOIITHHA MOTPEOHO € /1a ce 3Hae W XUIOTEeHy3aTa ¢ Ha
ocHoBara. Co npumeHa Ha [Iuraropoara Teopema Haofame jieka:

c=Na +b =2,4* +3,2> = /5,76 +10,24 = /16 = 4(cm).
[ToToa ja mpecmeTyBame GOUHATA MITOMITHHA:
M=(a+b+c)H=(2,4+3,2+4)-8=9,6-8 =76,8 (cm?).

Bapanara momTrHa Ha lafieHaTa npu3Ma e
P=2B+M=2-384+76,8=7,68+76,8=84,48, T.c. P=84,48 (cm?).

3agaua 7. [Ia ce mpecMmeTa IIIOMITHHATA HA MpaBa YETUPHAroNHA MPHU3Ma, Ylja BUCHHA €
H=12 cm, a ocHoBaTa € poM0 o iujaroHanu d, =8 cmud, =6 cm.

Pemenne: [TpBo ja npecMeTyBaMe ITONITHHATA HA OCHOBATA Ha MPHU3MaTa:

B:Ldzzﬂ:m(cﬁ)_
2 2

3a mpecMmeTyBame Ha IUIOMITHHATA HA OOYHATA MOBPIIMHA MOTPEOHO € J1a ja onpefeanmMe
NIOJIKMHATA HAa OCHOBHUOT pad Ha nmpu3MaTa. Co npuMeHa Ha [IuraropoBaTta Teopema, Haorame

JeKa:
2] (3] 5 ) e,

Bounara mnomruna e: M=4aH=4-5-12=240 (cm?), a IJIOIITHHATA HA IPU3MaTa

P=2B+M=2-24+240=288 (cm).

3apava 8. Jla ce npecmeTa IUIOIITHHATA HA IIPaBa YeTHPUArOJlIHA IPU3Ma Yyja BUCHHA €
H=14 cm, a ocHOBaTa € paMHOKpaK Tpale3, Uiy apaaeaHy CTPaHu ce JoNru a =9 cm, b =4 cm,
aKpakoTc =6,5 cm.




Pemrenne. 3a npecMeTyBabe Ha IIOMTHHATA HA TPANe30T (OCHOBATA Ha PU3MaTa) MOTPeGHO
e J1a ja ompefieMMe BUCHHATA Ha TOj Tpane3 (1pT. 36). Co npumeHna Ha [TuraropoBara Teopema
BHUCHHATA HA PAMHOKPAKHUOT Tparne3 Ke Oupe:

2 2
h= cz—(";bJ - 6,52—(%) — /42,25-6,25 =6(cm).

) (a+b)h (9+4)-6 s
Moroa aofave fieka: B =-———="— =13-3=39(em’),

a M=(a+b+2c)- H=(9+4+2-6,5)- 14=26- 14=364 (cm?).

Ha xpajor necHo ja HaofaMe 1 OapaHaTa IUIOIITHHA HA afieHaTa Mpu3Ma, Taa Ke Ouje:

P=2B+M=2-39+364="78+364=442 (cr).

-

[Ipecmeraj ja niomTHHATA HA KBajlap UYMW TUMEH3WH CE:

a)a=6,4cm, b=5cm, ¢=3,5cm, 0)a=1,8dm, b=1dm, ¢=75cm.
[Tnomrunara Ha efHa Kotka e 150 cm?. Onpepenyt ro Hej3UHUOT paod.

N3pa3u ja miomrTuHaTa Ha KOIKaTa Kako (pyHKIM]ja, O Hej3uHAaTa [ujaroHasial
ITpecMeTaj ja mujaronanaTa Ha KOIKa, 9dja miomTuHa e 150 cm?.

Bounara mionitiHa Ha eiHa IpaBUIHA YeTHPUAronHa npyu3Ma n3Hecysa 240 cm?, a BUCHHaTa
1 dm. Onpepeny ja IIOMITAHATA HA Taa PU3Ma.

[IpecMeTaj ja momITHHATA W JOMKMHATA HA JWjaroHajaTa Ha MPaBWJIHA YETHPUATOTHA
npu3Ma co OCHOBEH pal a = 11cm u BucuHa 2,5 dm.

[TnomrTiHaTa Ha TIpaBWIHA YETHPHATOJIHA MPU3Ma M3HecyBa 288 cm? a, caMo Hej3uHaTa
OoyHa IJTOIITHHA M3HecyBa 169 cm?. Onpeyienu ja BUCUHATA Ha pu3Maral

Jla ce ompepienu IITONMITHHATA HA PABIJTHA IIECTAroHa MPU3Ma, aKO ce O3HATH Hej3uHATa
BHCHHA 5 cm, ¥ IOJKMHATA Ha HEj3MHATA HajrojieMa ujaronana d =13 cm.

Bo canaTa Ha efieH pecTopaH ce Haofaar 4 croia00BH, KOM MMaaT (popma Ha MpaBUIIHA
IIecTarojiHa mpu3Ma co OCHOBeH pab 25 cm u BucuHa 5,5 m. Konky m? mmaTHo e moTpe6HO
3a HUBHO OOBHMBamE?

[IpaBa npu3ma co BucuHa 12 cm, 32 OCHOBA IMa PAMHOKpAK TpaIe3, YU apajiesIHi CTPAHH
ce moaru 9 cm u 3 cm 1 BuchHa 4 cm. OfipeNiut ja MIONITHHATA Ha Taa IPHU3Ma.




‘ [TpaBa mpu3mMa co BcHHA 8,5 cm 3a OCHOBAa MMa paMHOKpak TpuaroiaHuk. [Ipecmeraj ja
IUIOIITHHATA Ha NPU3MaTa aKO PaMHOKPAKMOT TPUATOJIHUK MMa OCHOBA a = 5 cm M KpaK
b=6,5cm.

A2. Ocroarana npaBa npu3Ma e poM6 co AnjaroHanu 3 cm u 4 cm, a ixjaroHanaTa Ha GOIHAOT
sup e gonra 6,5 cm. Onpenien ja WIOMITHHATA HA TpU3MaTal

IV.10. BOOIYMEH HA IIPU3MA
IV.10.1. OIIIITO 3A BOJYMEH HA TEJIATA

Ha nprex 37 npercrasena e npasuiina yetupraronna npusma ABCDA B C D,. Co Hej3uHuoT
nujaronasen npecek ACC A, moOuBame JIBe IPaBU TPHATOJIHM IPU3MH, KOX MMAAT CKJIa{HH OCHOBH
¥ CKITaJTHY BUCHHU. THe 1Be TpUArONHU IPU3MU, TIElaMe, MMaaT 3ae[JHAYKY SH]] - IAjarOHATTHAOT
npecek ACC A, HO HeMaaT HUTY €[[Ha 3a€IHNYKa BHATPEILIHA TOYKA. 32 HUB BEJMME, JIEKA CE
JIBE COCETHH MPH3MH, a 32 CEKOja O] HUB BEJTMMe JIeKa e JIeT (T.€. MOIMHOXKECTBO) Off IPaBIITHATA
YeTUpHAaroliHa mpusma.

Ma cu 3amucimMe: efHaTa TpuarojHa npusma, Ha npumep, ABCA B C, na ja IBIKMME Ha
HEKO] HauMH (CO poTaIi|ja u TpaHCIalyja) Taka IITo, Taa Jla ce COBIAJHE CO IpyraTa TpruaroiHa
npusma CDAC D A . Toa Ke o IOCTUTHEME aKO TEMHUIbaTa A,B,C,A ,B,,C, Ha mpBaTa TpHaroiHa
Npr3Ma 'l IOBEJIEME JIa ce COBIAJIHAT COONBETHO co Temumbara C,D,A, C,D,A , Ha BrOpaTa
Tpuaronsa npusma (upt. 37). OuuriaegHo e feka, Npu Toa, MOBpIIMHATA (TpaHWIATA) U
BHATPEITHOCTA HA €IHaTa Ke ce COBMAJIHE CO MOBPIIMHATA U BHATPEIIHOCTA HA Jpyrara.

3a jiBe Tesa, KoM Ha HEKOj HAUMH MOKaT Ja Ce COBMAIHAT BO
CHTE CBOM JICTIOBH, BeJIMMeE JIeKa ce cKaanun (Konrpyentnn). Ha D,
NpUMep, ABETE TPUATOIHY NPU3MH HA IpTEX 37 ce CKIaHU.

C

IToumot BOJIYMEH Ha T'€OMETPUCKUTE TEJIa T'O BOBETyBaMe,
Ha CJIMYCH HAYWH, KaKO U TIOUMOT IUTOIITUHA Ha TCOMECTPUCKUTE
CJINKH.

BosyMeHOT Ha e[fHO FeOMETPUCKO TeNOo T, ITO CUMOOIMYKH
ro o3Hauysame co V (T) umu camo co V, ro pasriefyBame Kako D
BeNMuUnHAa Ofl NoceOeH BHUJ, KOja TI'M KapaKTepu3upa
reOMEeTPHCKHUTE Tella ¥ TM MMa CJIE[IHABE CBOjCTBA (aKCHOMH 32
BOJIYMEH):

Liptex 37

1°. Cekoe zeomeilipucko iieao uma ilo¥Ho oiipedeaer iio3uitiueeH 60aymeH, id.e. V (T)>0.

2°. Axo iueaaitia T, u T, ce ckaaonu, iwiozaut V (T,) =V (T,).




3°. Ako wenoiuio T e cocitiaseno 00 0eaosu (coceonu iiena) T, u T,, wilio Hemaaiti 3ae0HUHKU
sratupewtnu woyku, wozaw V(T) =V (T )+ V(T,).

4°.Koyka co pab Icm ce 3ema 0exa uma 8oaymer Iem? .

BonmymeHOT Ha Ten0TO, KAKO U CeKoja pyra BeJIMUMHA, MOXKE Jia Ce MEpH U U3pa3yBa co
Opoesi. [1a ce M3MepH BOMYMEHOT Ha €[JHO TEJIO 3HAYH, /la ce OfJpe/ill KOJIKY NaTH Ce COfIP>KH BO
HEro BOMYMEHOT Ha JIPYro TeJo IITO € MPUMEH 3a einHnIa. bpojoT, Koj mokaxysa ejuHuIaTa
MepKa KOIIKY ITATH ce COIPXKH BO (MM KaKOB eI € Off Hea) BOMYMEHOT IIITO TO MEpHMe, Ce BUKA
MepeH 0poj Ha TOj BOYMEH.

[Tpu n36upameTo Ha eMHANATE MEPKH 32 BOTYMEH MPAKTUYHO Ce TOKAXKANOo THe 1a Ouaat
YCOTJIACEHN CO CIMHUIATE MEPKH 3a OJKWHA Ha oTceykuTe. Ha mpumep, o JOMXKIHCKATE
eUHUIN: m, dm, cm ¥ mm, ce W3BeJIeHH MEPKH 3a BOTYMEH: Meitap kyber (m?), Oeyunmeitiap kyben
(dm?), canttiumertiap xyben (cm’) m muaumeitiap kyben (mmd).

Enen merap KyoeH (m°) e BOJIyMeHOT Ha KoLka co pad moar 1m.

JIBe Tena, MTO UMAAaT STHAKBH
BOJIYMECHH, C€ BUKAaaT €[HAKBO
roJjieMu (M eKBHBAICHTHH ).

Op cBojcTBata 2° u 3° cnefyBa
eka:

e it i
!

EnHakBo romemu ce: a) ceKou N N
JIBE CKJIAJTHN TeJIa, ) CEKOH JIBE Te- = .
JIa KOH C€ COCTaBEHH Of] COOJIBETHO
CKJTaJiHu ienoBH (1pT. 38), B) cexon
JIBE Tela, KOM MOXKAT Jla Ce OO
HAT CO CKJAJHM JEJOBH O JBE
CKIIQJHU TEIA.

LipTex 38
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LipTex 39

1vV.10.2. BOOIYMEH HA KBAJIAP 1 KOLIKA

—# Teopema: Boaymenoii Ha K6a0apoiti e eOHAK08 Ha ipou3B000i 00 HeZ0BUiLie IPU OUMEH3UL, ..

V=a'bc

Jlokas: Bo 3aBucHOCT 0f] TOQ, A/l IUMEH3UUTE a, b U ¢ HA KBAJIAPOT CE M3PA3EHU BO NPU-
POJIHU, PAallMOHATIHY WM UPALMOHATHU OpOEBH, Ke pa3nuKyBaMe TPHU CIyvau:

a) [lumeH3unTe Ha KBalapoT HeKa ce M3pa3eHu Co PUPOHI OpOEBH, HA pUMep a = 7 cm,
b=4cmmuc=>5cm (gpt. 39).

OcHoBaTa Ha KBaJlapoT MOXKe fia ce pa3oue Ha B =ab = (7 - 4) cm* = 28 cm”. Hajt cexoj o1 Tne
ab =28 cm? off OCHOBaTa MOXkeMe J1a mocTaBuMe 1o 1 cm’. 3Haun, Ha 1ie1aTa OCHOBA Ha KBAJJapoT
MOKeMe Jla TTocTaBuMe BKYMHO 28 cm’. Ha Toj HaumH mo6uBaMe efieH mracT (coj) o KOIKH
BHCOK | cm, IITO ja MOKpKBA OCHOBATa Ha KBAJapoT. TakBM MIIACTOBY BO IIEJIMOT KBajjap MOXKaT
Jla ce mocTaBaT S5, OWjiejKu BUCMHATA HA KBalapoT uMa ¢ = 5 cm. Cropen Toa, BOTyMEHOT Ha
MaileHnoT KBajap Ke oune V=abc=(7-4-5)cm’= 140 cm®.




0) [lumeH3nuTe Ha KBaapoT HEKa ce M3Pa3eHH CO PAlMOHATHY OpOeBH, Ha TPUMEP,

3 1 _
a=—m, b=—m u Cc=—m,
4 2 5

Paumonannurte OpoeBu a, b 1 c MOKeMe 1a ' TOBefieMe Ha 3aeIHMYKHM IMEHUTEN 1 JoOMBaMe

: 8
a=L p=dyc=" (BO HAIIMOT CIIyyaj a=1—5m, p=20mn c=—m),
n n n 20 20 20

n\ 20

€ Jleka Taa efInHuIA Ke ce COTPKU BO TMMEH3UHTE a, b 1 ¢ Ha KBalapOT, COOJIBETHO p, ¢ U ¥ TATH
(Bo mammot cnydaj 15, 10 m 8 matu). Criopeyt Toa, IMMEH3MUTE HA JAJICHAOT KBaJiap BO HOBATE
eMHNAIM Ke OMfIaT U3pa3eHu cO NPUPOIHUTE OPOEBH p, ¢ U r; A HETOBUOT BOJIYMEH Ke Oujie
€/THAKOB Ha pqr HOBY KyOHW €IMHUIH.

(1
AKO 1e7oT —(—] O]l METApOT T'0 3eMEME 32 HOBA JIOJKUHCKA EJMHUIIA, TOTAIIl OUUTJIETHO

OunrnefiHo e fieKa, crapaTa KyOHa eiuHmIa (MeTap KyoeH) Ke conpsku #° (20° = 8 000) HOBH
KyOHHM e[uHULM. 3aT0a, 3a J]a O OfIpe/liMe BOMYMEHOT Ha JaIcCHUOT KBaJap CO cTapuTe KyOHH
eMIUHNIIN, IPOU3BOIOT p ¢ r Tpeba J1a ro mouenume co 6pojot »°. Taka fobusame:

r r
=Ly y=L.2.2.

}’l3

Ho, bupejku P_ a, 4_p , L ,3aT0a 1 BO OBOj ciyy4aj Ke ouse V = abe.
n n n

. 3 1 2
Bo KOHKpETHHOB clyuaj, KBalapoT €O JUMEH3UU g = o b= om uc= 3m 1IMa BOJIyMEH

B) Moxke fa ce okaxe fieka opmynaTa 3a BOJIyMEH Ha KBaapoT V = abc BaXM M Kora
HETOBUTE JIMMEH3UN Ce M3Pa3eHN CO MPANUOHANHU OpPOEBH, HO 3a TOA ce MOTPEOHH
JOTIOJTHATEJTHN 3HACHHA.

Bupejku ko1kaTa e crienujaieH ciyJyaj Ha KBajiap, Kaj KOro CATe TUMEH3UH Ce eIHaKBH, T.€.
b=c=a,3aToa popMynaTa 3a MpecMeTyBarbe Ha BOJTYMEHOT Ha KOIIKATa IIacH:

V=a-a-a 1.e. V=a° 3Haum:

BO.leMeHOT Ha KOIIKATa € ¢JHAKOB Ha Ky60T O] TO/IZKUHATA HA Hej3l/ll-ll/10T pa6.

Ha npumep, konka co pad a=9 cm, Ke uma BolayMeH: V =a’ =9° =729 (cm’).

AKko co B 1 H ri 03HaunMe cOOIBETHO IIIOIITHHATA HA OCHOBATA U JIOJKUHATA HA BUCMHATA
Ha KBajIapoT, Torai hopmyaara V = abc, Kora Ke 3eMemMe npeiBuf ieka ab =B v ¢ =H Moxe a ce
3alUIIE YIITE U BO CIEHUOB BUJL:

V=BH
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IV.10.3. BOTYMEH HA ITPABA ITPU3MA

Heka e janien ksagap ABCDA B C D, (upr.40). Ounrnenno e fiexa
CO IWjaroHaaHuoT npecek BDD B, najeHuoT KBajap ce pasjenysa
Ha iBe CK1ajquu Tpuaroyau npusvu ABDA B D u BCDB,C D, Gupejkn
OCHOBHUTE MM Ce CKJIJIH! IIPaBOAroIHK TpuaronHuiy (AABD = ABCD)
1 UMaat efHakBu BucuHU. Criopeq Toa, THE ce U €JHAKBO TOJIEMH,
T.€ IMaaT eHaKBM BOJIyMeHH. Toa, mak, 3Haun ieKa BOJTYyMEHOT Ha
CeKOja off JOOMEHUTE TPUATOJHY IIPU3MHU € €HAKOB Ha MOJOBHHA i
Ol BOJIyMEHOT Ha JIAJICHUOT KBajiap. R —--7C

HaneHnoT kBajap co OCHOBHY paOoBM a W b n BucuHa H nma / .
BOJIYMEH €THaKOB Ha abH. AKO BOJYMEHOT Ha e[JHAaTa TPHArojHa A a B

IpH3Ma TO 03HAUMMe co V, Toj ke Omjie eJHaKOB Ha: Liprex 40

V:abH_a_b.H

2 2
bupnejkn ocHOBaTa Ha TpUaroiHaTa Mmpu3Ma e IpaBoarojeH TPUAroJHUK CO KaTeTu a U b,
b

a .
3aT0a H3PA30T —- BCYIIHOCT, NPETCTABYBA, MIOMITHHA Ha HEj3MHATA OCHOBA. Axo u3pazor

a .
— TO o3HatmMe CO B, ja no6uBame hopmynara:

V=BH.

S B, 3Hauy, BOJIYMEHOT Ha NpaBa MpU3Ma, Yija OCHOBA €
IIpaBOAroJieH TPUATONHUK, € €IHAKOB Ha IPOU3BOJIOT Off
IJIOIITHHATA HA OCHOBATa M JIOMKMHATA Ha HEj3MHATA
BHCHHA.

"""""""" B Ila 3ememe cera efjHa, Koja u fa OWJIo, NpaBa TpH-
aronna npusma ABCA B,C, (upt. 41). [la ja npeceyeme
Taa MpuU3Ma co elHa paMHUHA, KOja MUHYBa HU3 paboOT
CC, n e HopmasHa Ha 6ounroT su ABB A . Toram Ke Oupie:
CDLABuCD, LAB (upr.41).

I'menmame, pajenata TpuarosaHa mpu3Ma ce pasjieyBa Ha JIB€ APYIU
TPUATOJIHY PU3MH, YU OCHOBH CE€ TPABOATOJHU TPUATONHULHA. AKO €O
B, B, u B, ru 03HauMMe COOAIBETHO MIIOIITHHUTE HA OCHOBHUTE Ha JIaJieHaTa
npu3Ma 1 fOOMEeHNUTE O Hea JIBE APYI| TPUATOTHU IPU3MH, a co H - HUBHaTa
3aeIHNYKa BUCUHA; TOTrAll BOJIYMEHOT Ha JlajieHaTa TpUarojHa npusma
ke Ompe: V=B H+B H=(B, +B)H =BH, Oupejkue B, + B, =B.

Ha kpajor, fa 3emMeMe 1 eiHa, Koja ¥ fa ouno, nmpasa npusma. Heka D
Toa Oupe, Ha IpUMep, NeTarojHa npu3Ma Ha nprex 42. I'mefjame fekaco g [
nujaronamaure npeceny ACC A u ADD A miro MURyBaat Hu3 OOYHHOT
pab AA , mafieHara IeTarojiHa IpusMa ce pasjielyBa Ha TPU TPHAroJIHHA A B
IPU3MH.

D

LipTex 41
D,

LipTex 42



AKO IIIOLITHHATA HA OCHOBHTE Ha [JOOMEHNTE TPHATOJIHM IIPU3MK T O3HaYUMe co B B, u B,
a HUBHATE BOJNyMeHH co V|, V,,V, Torar, Ke nmame:

V,=BH, V,=BH, V.=BH.
Bupejkn Bonymenot (V) Ha fajieHaTa mpu3Ma € €HaKOB Ha 30MPOT Ha BOJYMEHUTE Ha
NOOMEHNUTE TPUATOHU PU3MH, 3aTOA TOj Ke Oupie:
V=V +V, +V,=BH+BH+BH=(B+B,+B)H.
Ho Gupiejku 30MpOT Off IIIOIITMHUTE HA OCHOBUTE Ha TPUAroMHUTE Ipu3Mu B + B+ B, e
e/IHaKOB Ha IIOIITHHATA Ha OCHOBATA Ha JlajfieHara neraroiHa npusma (B), roouame exa:
V=BH.

Ha ncr naunmH, u cexoja pyra npu3ma MoxkeMe Jia ja nofiefiuMe Ha ofipefieH 6poj TpHaroiHu
TIIPU3MU, T1a CIIOPEJ TOA BaXKN CIIEHABA:

Teopema: BoaymeHoiu Ha cexoja iipasa iipuama e eOHAKOS Ha iiPOLU38000I 00 UAOWIHUHATILA
HA OCHOBATUA U BUCUHATUA, T.e.

V=BH.

I[NpaBriTHaTa YeTHPHATOIHA IPH3Ma 3a OCHOBA IMa KBaJIpar, 3aT0a IIOIITHHATA Ha Hej3UHATa
ocHoBa Ke 6ujie B =d% a BomymeHoT: V = a’H.

Kaj OpaBUjiHaTa TpuarojaHa Ipu3Ma OCHOBaTa € paMHOCTPaH TPUAT'OJIHUK, lII/I].E], IIJIOIITHHA

3 e

e: B= ;114 cnopeq Toa, copmynara 3a BOJTyMeH riacu: V = 1

OcHoBara Ha paBWiIiHATA MIECTAarojHa nmpu3smMa € MpaBUJICH IECTaroJIHUK, ‘{I/Ija ITOIITHUHA

3a*/3 a3
e:B= aT\/_, 1a crnopey Toa, (hopMynaara 3a BOIyMeH riuacu V = 02\/_ -H .

3apaua 1. [la ce npecmera BOMYMEHOT Ha IpaBa npu3Ma, umja BucuHa e H =09, 5 cm, ako
3a OCHOBA UMa paMHOKPaK TPUArOJIHUK CO OCHOBA g =5 cm M Kpak b =6, 5 cm.

Pemenne: 3a nmpecMeTyBame Ha IUTOMITHHATA HA PAMHOKPAKHOT TPHATONHAK (OCHOBA HA
npu3Mara) noTpeGHO e, PBO, /1a ja OmpefieMMe BUCHHATA Ha Toj TpraronHuk. Co mpuMeHa Ha
ITuraroposarta Teopema, Haorame:

2 2
h= bz—(g) - 6,52—(§j — /42,25-6,25 =36 = 6(cm)

h 5-6
[Toroa Haorame: B = a? =5 " 15 (cm2 ) ,aBomyMeHoT e:V=BH=15-9,5=142, 5 (cm’).
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3apava 2. Bo efeH cap mTo nMa ¢popMa Ha IIpaBa IIpU3Ma CO OCHOBA PAMHOKPaK Tpares,

craBeHo e 8,4 dm® Bofa. [1o Koja BuCHHA Ke ce HATIOJHU CaJI0T, aKO PAMHOKPAKUOT Tpare3 uMa
napasnesHu crpanu a =34 cm, =16 cmukpak c=15cm?

Pemenne: buyejku BogaTa Bo cajjoT Ke 3a3eMe ucra opma Kako  cajioT, 3aToa 3ajjayaTta
ce CBeJlyBa Ha ONpefieNyBambe Ha BIUCHHATA HA TIPU3MaTa, KOra ce M03HATU HEj3MHUOT BOIYMEH
1 paboOBHTE PH OCHOBATA.

. 4
bupejku BonymeHOT Ha mpusmara e V' =BH, 3aToa H = R

3a fa ja pemmMe 3aavaTa, npBo, Tpeba fa ja mpecMeTame IUIOMTHHATA HA OCHOBATA, T.€.
IUTOIITHHATA HA PaMHOKpakuoT Tpane3. Co mpumena Ha [IutaropoBara Teopema, npBo, ja
onpefieTyBaMe BUCHHATA HA TPaNe30T:

h:\/c2 —(";bjz =\/152 —(34;16j2 =225 -81=+/144 =12(cm) ,

(a+b)h (34+16)-12

3Haun: B= = =50-6=300(cm’ ).
2 2
g 4
Bupejkn V=28, 4 dm*=8 400 cm’, 3aToa H :% = % =28(cm).

Crnopep Toa, cajjoT Ke ce HalloJIHu 10 BucuHaTa H =28 cm.

3apaua 3. Efen MmepmepeH cTos10 nma hopMa Ha paBHIJIHA IECTarojIHa IPU3Ma co OCHOBEH
pab a =32 cm u BucuHa H =4 m. [1a ce ogpenn MacaTa Ha TOj CTONO BO KUJIOTPaMH.

Pemenne: [TouMoT Maca Ha €THO MaTepHjaTHO TEJIO BU € O3HAT Off (hu3ukara. Taa ce Mmepu
BO rpaMoBH (g), kunorpamu (kg) nmu Tonu (t). 3HaeTe feka, Macata Ha 1 cm’ off HeKoja MaTepuja
M3pa3eHa BO paMOBH Ce BUKA I'yCTHHA HAa Taa MaTepuja, Koja ce o3HavyBa co s. Cekoja MaTepuja
nMa onpefeneHa ryctuda. Ha npumep, nectunupanara Bofa Ha 4°C uma ryctusa 1, xene3oTo
1Ma rycTusa s = 7,8; 6akapor - s = 8,9; MepMepoT s = 2,7 UTH.

Kora ke kaxeme, ieka rycTHHAaTa HA MEpPMEPOT € s = 2,7, Toa, 3HauH, ieka | cm® Mmepmep nma
Mmaca 2,7 g. OTTyKa e jacHo, ieKa OapaHaTa Maca M Ha MEpMEPHHOT CTOJIO BO HalllaTa 3ajaya Ke
Owjie efHaKBa Ha IIPOM3BOJIOT Of HETOBMOT BOJYMEH U TYCTHHATA § = 2,7, HA MEpPMEpOT T.€.

M=Ts.
Cnopen Toa, mpBO Ke ro npecMeTaMme BOJTYMEHOT Ha CTOJI0OT:
C3aPHAB3-32%-400-43
2
Toram ke 6upie: M= Vs=1063000-2,7=287010(g).

e

~3-1024-200-1,73 ~1063000(cm’ ).

3HauM, MEpMEPHUOT CTONO UMa Maca ~ 287 kg.
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[IpecmeTaj TO BOMYMEHOT Ha MpaBWJIHA YETUPUArOJIHA MPU3Ma CO OCHOBEH pad 4 cm u
BricMHa 13,5 cm.

[IpecmeTaj ro BONyMEHOT Ha MPaBUIIHA TPUATOIHA TIPU3MA CO IIEpUMETAp HA OCHOBaTa 16,5 cm
u BucuHa 10 cm.

[TpecmeTaj ro BOTyMEHOT Ha KOIIKa, Ydja IUIOMITHHA H3HECYBa 96 cm?’.
Ila ce onpeneny qujaroHanaTta Ha KOIKa, 9ij BOIyMeH € 64 dm’.

Konky xkytun, foaru 3 dm co mmpuna 2,5 dm u febennna 8 cm, MOXAT Jja ce CMECTat BO €fieH
caHgak co quMenHs3uu 1,5m, I mu 0,8 m?

Humvensunte Ha efieH kBaziap ce: 30cm, 1m 1 9m. Opipesi ro paboT Ha KOIKa IITO MMa €THAKOB
BOJIYMEH €O TOj KBajiap!

PesepBoap Bo ¢opma Ha kBajjap uma umeH3un 9 m, 4 m u 2,5 m. 3a KOJIKy BpeMe Ke ce
HAIOJIHK TOj, aKO BO HETO Ce BIeBaaT MO S5 JIUTPH BO ceKOja ceKyHia?

Kako Ke ce mpoMeHn BOIyMEHOT Ha KOI[KaTa, aKo HEj3HHUOT pao:
a) ce 3ronemu 3 maTu, 6) ce HaMaJd 2 maTu?

O Tpu MeTaJTHY KOIKHY CO IOJKIHE Ha paboBuTe 3 cm, 4 cm 1 5 cm H3JMEHa € eJHa KOIKa.
Opnpenu ro paboT Ha Taa KOIKa.

Enen 6a3en nMa (popma Ha IpaBmIIHA YeTHPUATOTHA IPA3Ma CO OCHOBEH pad BHaTpe 1,4 m.
Konky nutpu Bofia Tpeba fa ce MCIyInTy off 6a3eHOT, Taka IIITO HUBOTO Ha BOJIaTa BO HETO
na ce coymrty 3a 18 cm?

Kornkapa co6Ha moBpImHaa MokeMe fja mokpueme co 0, 64 m’ mruiy ako Tue ce fedemu 2,5 cm?

KonkaBa e Macarta Ha eieH JUCT UHKOBA JIaMapHiHa IITO UMa (hopMa Ha KBajiap €O JOKIHA
2 m, mmpuHa 1,2 m u fedenuna 2 mm? LuakoT nma rycruna 7,1.

Tpeba 1a ce HanmpaBu HUCTEpHA BO pOpMa Ha MPABUITHA YETUPHATOTHA IPU3MA CO OCHOBEH
pad 1,5 m. Konky Tpeba Taa a e gnadoka, 3a fa cooupa 90 xekronurpu?
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IV.11. IIOUM U EJEMEHTU HA IIMPAMUIATA

Bo pamHuHarta 77 Heka e JjaJicH efleH KOHBEKCEH MHOTYa-
TOJIHUK, Ha IpUMep, netaroaHukot ABCDE, a HagBop off paMm-
HUHATa 77 JIa 3eMeMe ejlHa MPOM3BONHA TOUKa S (IpT. 43).
AKO TOYKaTa S ja coejuHUME CO CEKOe TeMe Off MeTarod-
HuKoT ABCDE, ke fooueme u et tpuaronsuim: ABS, BCS, CDS,
DESuEAS.

[ToBpmmHara, mto e cocrapeHa off neraronHukor ABCDE
U MeTTe TPUATOTHUIM KOU MMAaaT €[JHO 3ae[IHUYKO TeMe S,
ro pa30KMBa MHOXECTBOTO TOUKH Off IPOCTOPOT Ha JIBa Jiea:
BHATpEIIEH W HAJBOPEIIECH. YHHUjaTa Of Taa IMOBPIINHA U
BHATPEIIHUOT Jlel NpEeTCTaByBa €JlHa 3aTBOpeHa MU
OrpaHMYeHa MPOCTOPHA 00JACT, T.€. €THO TEOMETPUCKO TEJO,

Liprex 43 1 Toa nonauenap. Toj monmegap ro BUKame meTaroJaHa
mupamuna (uprt. 43).

AKO BO paMHMHATa 77, HAMECTO METArOJHUK 3eMEBME JIPYT MHOTYarolHMK, HA MPUMED,
TPUATONHUK, YETUPUATONHUK, OJHOCHO LIECTaroJHUK, HA CIMYEH HAuMH, K€ TOOueBMe Ipyru
TOJIMENIPU, KOU Ce BUKAAT: TPHATOJIHA, YeTHPHATOJIHA, OJHOCHO INEeCTAro/IHa mupamuaa (IpT.
44). Cure THe co 3a€JHUYKO UME Ce BUKAAT MHPAMIIL.

Medumnnuja: Eoen fioauedap ce suxka uupamuoa, ako e0eH suo e MHO2YazoAHUK, a Opy2zuitie
SUO08U ce WPUAZOAHUYU CO eOHO 3AeOHUYKO Uleme U 0 eOHA 3AeOHUYKA CUIPaAHa CO
MHOZYAZOAHUKOTU.

Liptex 44

MHOTyaromHiKOT ro BUKaMe 0CHOBa (U1 §a3a) Ha MMPaMIJIaTa; TPHArOMHUIUTE IITO IMaaT
3a€HAYKO TeMe S, 'l BUKaMe GOYHH SHAOBH HAa MMPAMUJIaTa, a TOUKATa (TEMETO) S - BPB Ha
NIpaMuyaTa.

Cute OOYHM SHJIOBM Ha NUpaMujaTa BeJIMME fieKa ja oOpa3yBaaT 00YHATa MOBPIIMHA HA
NIpaMuyaTa.



CrpaHuTe Ha OCHOBaTa T BUKaMe OCHOBHH padoBu Ha mpamuyiata (AB, BC, CD... Ha 1pT.
43), a cure apyru paboBu - 6ouHn padoBu Ha mupammaTa (AS, BS, CS, ... Ha upr. 43).

[Mupamupure ru uprame Kako Ha nprexure 43 u 44. Co HENPEKUHATH JIMHUM T L[pTaMe
CUTE BUJNIMBU paOOBH, a CO UCMIPEKMHATH JINHUM - CUTE HEBU/JIUBU PAaOOBH.

Bucuna Ha mipamuiaTa ce BUKa OTcevkarTa Off HopManaTa IITO € MOBJIeYeHa Ofl BpBOT KOH
paMHHMHATa Ha OCHOBaTa Ha nmupammiaTa (SO Ha mprt. 44). BucnHa Ha mmpaMmjiaTa ja BUKame
YIITE 1 IOMKAHATA HA Taa OTCEUKA, OTHOCHO PACTOjaHUETO Ofl BPBOT /10 PAMHUHATA HA OCHOBATa
Ha paMujaTa ¥ ja o3HauyBame co H.

-

IlITo e Toa ocHOBa, GOYHA MOBPILIMHA, BPB, BUCHHA HA MUpaMuaTa’?

Tlanu MoXe BACHHATa Ha MMPaMUaTa ia Ce COBIAJHE CO eficH O0ueH pad Ha
nupamupara’?

Hanu Moxat Hekou OOYHM SHIOBM HA MMpaMujaTa ja OuaaT HOPMAJIHU HA OCHOBAaTa?
AKO MOXe, KOJIKY HaJMHOTY TakBM OOYHH SUJIOBM MOXKE Jla IMa nupamugaTa?

Konkas Hajman 6poj Ha: a) SuoBH, 6) TeMHba, B) pabOBH MOXKE Jla UMa €fIeH ToJuesap
1 KOj € TOj nonuenap?

IV. 12. BUIOBU U CBOJCTBA HA INUPAMUUTE.
TNJATOHAJIEH ITPECEK

3aBKCHO 071 OpOJOT Ha CTPAHUTE Ha OCHOBATA, MMPAMUAUTE MOXKAT Jla OWIaT: TPUATOJIHH,
4eTHPHATOJIHH, TIETATOJIHHA, UTH.

Tpuaromsarta mupammya yiire ja BuKame u retpaefap. bunejku cure suioBu Ha TeTpaegapoT
ce TPUAroJHUIN, 3aT0A, KOj U 1a OMJIO O HUB MOXE Jla Ce 3eMe 3a HEroBa OCHOBA.

Kaj Hexkou mupammam Moxe fia ce clyud cute 004HM padoOBHU fia ce
e/THAKBH €JICH Ha JIPYT, a Kaj PyTHd /1a He € TAKOB CIyYaj.

S

Ia pasrnegame efiHa IMpamMufa co eIHAKBA OOYHU pabOBH, HA IPUMEP,
HEKa e TakBa yetupraronHara nupamuaa SABCD Ha nprex 45. Heka O e
OpTOTOHANIHA MPOEKIKja Ha BPBOT S BP3 paMHUHATA HAa OCHOBAaTa Ha
nupamugaTa SABCD Kajkojae S4=SB=SC =SD (upr.45).

Ako Toukara O ja coeguHuMe co TemumaTa A, B, C u D Ke ru jobueme
npasoaroaauTe TpruaroaHuny SOA,SOB, SOC u SOD. Tue Tpuaronsunm ce
CKJIajiHu, OMJIejK1 MMaaT CKJIAJJHU XUMOTEHY3H U e[[Ha 3ae[HNYKa KaTeTa
0S.0On HIBHATA CKITAJTHOCT, CIIEAyBa IeKa 1 IPYTHTE KATETH MM CE €/IHAKBH,
T.. IeckKa OA=0B=0C=0D.
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Toa 3Haum, ieKa OKOJy OCHOBAaTa Ha pasrieflyBaHaTa MUPAMUa MOXE Jla ce ONuIle
KPY>KHHUIIQ, YHj IEHTAp € BO MOJHOX]ETO HAa BUCHHATA HA Taa MApaMufa.
AKo pasriefiame 1 ipyra, Koja u ia Ouno, nupamuyia co eJHaKBA 00YHU paObOBH, OUUTTIE/THO
e ieka Ke J1ojieMe 1o UCT 3aKIy4yok. 3Haun, Baxku: OcHosaitia Ha Koja u 0a Ouso aupamuoa co
eOHakeu 604HU pabosu e feiliil6eH MHOZYAZ0AHUK, Yl] YeHILAP HA OUULLAHATIA KPYHCHULA € 80
HOOHOXC]eiO HA BUCUHATIA HA THAA HUPAMUOA.

Hedmanmuja: [Tupamuoa co eonaxsu 604HU pabosu, yuja 0CHOBA e IpasU.LeH MHOZYAZOAHUK,
ce 8uka UPaGUAHA UUPAMUOQ.

3a npaBWIHATE MUPAMUIU KaPAKTEPUCTUYHO € TOA IITO: CUTE OCHOBHH paOOBU CE €HAKBU
Mery cebe, a cute OOYHM SUIOBH CE CKIAHN PAMHOKPAKU TPUATOTHUIIN.

Bucunara Ha xoj 1 1a 6m10 GOYEH suj Ha MPABUIHATA MUPAMUJA, IITO € TOBIeYeHa KOH
COOJIBETHHOT OCHOBEH pal, ce BIKa anoTemMa Ha nupamuziaTa (SM Ha 1pr. 46).

LipTex 46

AnoTtemMuTe Ha MPABUIIHATA MUPaMuJIA ce eTHaKBH (3011T0?).

[TpaBunHa TpuaronHa nupamuja, Kaj Koja 004HHOT pal € eJHaKOB Ha OCHOBHHUOT pao, ce
BHKA YIIITE U NPaBUJIeH TeTpaeaap.

Ha nprex 46 HanpTanu ce MpaBUIHA TPUATONHA, YSTUPHATOTHA U TIPABIIIHA [IECTAroIHA
NMpaMI/a, Ha YKe pasrieyBambe MoceOHO Ke ce 3aip>KuMe. 3a HUB Ke TU yoTpeOyBaMe CIIEIHUTE
O3HAKH:

JlomKkuHaTa Ha OCHOBHUOT pad Ke ja 03HaUyBaMe co a, Ha OOUYHMOT pad - co s, HA BIUCHHATA
- co H n ma amoremara - co A.

Ke mokaxeMe fieka TOpHUBE YETUPH ENEMEHTH a, 5, H 1 h Ha PaBWIHUTE MUPaMUA HE ce
HE3aBHCHIY €JICH Of IPYT, OTHOCHO aKO Ce MO3HATH KOW ¥ Jja OMJI0 IBa Off HUB, JIECHO MOXaT J1a
ce ofjpeaar u APyruTe iBa eJIEMEHTA.

Op upTex 46 rnegaTe feka OpTOrOHATHATE MPOEKIMU Ha OOYHUOT pad S4 u anotemara SM
BP3 paMHHHATA Ha OCHOBATAa HA MPaBUIIHUTE MUPAMUJIH, BCYILIHOCT, IPETCTaBYBAaT, paiuycH R 1
7 Ha ONMWIIAHATA W BIMIIAHATA KPYXXKHUIA HA MPABUIHMOT MHOTYaroJHUK HITO € OCHOBA Ha
NpaBWIHATA NUPAMUIA.




JToXuHWTE HA THE pajiiycy R ¥ r, KaKo IITO HY € MO3HATO, ce (PYHKIUHU Off JOKMHATA Ha
CTpaHaTa g Ha MPABUJIHUOT MHOTYaroJIHKK U TOA:

o5 _al

- Kaj paMHOCTPaHHOT TPHArOJHUK: R = = r 5

- Kaj KBajparor: R = ==

a\3

- Kaj MPaBWIHUOT LIECTaroNHuK: R =a,r = —

3Ha‘lI/I, CO IIOMOIII Ha THUE q)OpMy.TII/I JIECHO T'M OfipeflyBaM€ painyCUTe R u r KOra e no3Hara
JOJIZKMHAaTa Ha OCHOBHHUOT pa6 a Ha COOJIB€THATAa MpaBUJIHA MApaMHUJia.

Op npyra ctpana, nak, o npaBoaronuure Tpuaroauny SAO, SOM u SMC co npuMeHa Ha
ITuraroposarta TeopeMa MMaMe

- ASAO: s*=H?+R?, ognocro H? = s>~ H?
- ASOM: h2=H2+12, ogHocHo H2= /12 —12

2 2
- ASMC: s*=h° +(§j , OTHOCHO /* = s° —[%) .

3apaua: [IpaBuinHa yeTupuarojgHa nupamuaa UMa OCHOBEH pab a = 14 cm u 60oueH pad
s =25 cm. Jla ce ofpenar BUCHHATA ¥ alIOTEMaTa Ha MMPaMHUJIATA.

Pemenue: Oy npaBoaroHAOT TpruaromHuk SAO (upt. 466) nmame:

2
SZ_ a\/z =\/S2—a—2=\/252—£=
2 2 2

625 —% =/625-98 =+/527 ~ 23(cm),

Anortemara i MOXeMe J1a ja OfipeiuMe WK Off IPAaBOArOJHUOT TpUAronHuk SOM miu of

ASMC (1pt. 466). O ASMC fobuBame:

h =\/ : —(%)2 = \/252 —(%T = /62549 =/576 = 24(cm).

3Hauw, ajieHaTa nupamuya nMa sucuHa H ~ 23 cm u anotema =24 cm.

ITpecexor mTo ce [o6UBa, Kora NupamuaaTa Ke ce mpecede co paMHUHA, KOja MAHYBA HU3
BPBOT M €lHA KOja ! Aa OWJIO AujaroHaja Ha OCHOBATa, CE BUKA AUjaroHajleH mpecek Ha
NUpaMufaTa.
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[MupaMuyaTa Ymja OCHOBA €: a) pAMHOKpPAaK TPHUATONHKK, 0) MPABOAroJIeH TPHATOJHHK,
B) poMO, T) poMOOW]I, /1) PAMHOKPAK Tpare3, ) ICTATOW], IATIM MOKe Jla Oujie cO eJHAKBA
0ouyHu pabosu? 30mmTo?

Kown nupamuiu ru Bukame npasuiiau? Koj e HEONXo/ieH 1 TOBOJIEH YCIIOB 32 ia Oujie efHa
NMpaMufIa MpaBUiIHA?

AXo ocHOBaTa Ha e[JHa NIPaMKJA € IIPABUIEH MHOTYaro/HNK, 1a/ld Taa Mopa fja €
npasuiHa’?

Ako OouHuTe pabOBM Ha €IHA MMPaMKia Ce €HAKBU €JIeH Ha JIPYT, Jali Taa Mopa Jia €
npaBUiIHA?

Jlanu xaj mpaBWTHATA IHPAMEJA TIOCTOM TOYKA IITO € eIHAKBO OfifjaJieueHa Of CUTe
TeMHEba M Off BPBOT Ha MupaMuyiaTa’?

Enna mpaBuiiHa yeTMpraronHa nupamuzia iMa ocHoseH pad 10 cm m anorema 13 cm. Onpenn
ja BUCMHATA Ha MupaMuparal

[TpaBuiHa mecTaronHa nupamma MMa OcHOBEH pab 4 cm u BucuHa 5, 5 cm. Onpenu ja
Hej3MHaTa anoremal

[TpaBunHa TpuaronHa nupammjga uMa OCHOBEH pad 6 cm u Oouen pad 4 cm. Oppenu ja
BHCHHATA M alloTeMara Ha Taa mupamupal

[IpaBunna yeTupmaromnHa nupamuia co ocHoBeH pad a = 10 cm uma Bucuna H = 12 cm.
Opnpenu ro 609HEOT pal u anoTeMaTa Ha nupamuaTal

Opnpenu ja BUCMHATa Ha TIpaBUIIEH TeTpaesiap, unj pad e a = 8 cm!

Tlany MoXe AMjaroHaJTHAOT TpeceK Ha MIpaMmjaTa a Omje: a) pAMHOKpaK TPHAroNHIK,
0) mpaBoaroJyieH TPHAroNHNK, B) PAMHOCTPaH TPHATOJHAK ?

AKO efieH IpaBWJIEH TeTpaefap ro uceyeMe B 10K TpuTe O0YHN paOOBHU U TaKa JOOMEHATa
curypa ja packionume u MOCTaBIME BO paMHMHA, KakBa ¢urypa ke fooueme?

IV.13. MPEXA HA IIUPAMUJIA

AKO ocHOBaTa 1 OOYHHTE SAUNOBUA Ha NUPpaMUAATA T'd PACKJIOINME U IIOCTABUME CUTC Nla

JIETHAT BO €JHA paMHMHaA, Ke ja IIOGI/IeMe Mpe€XKaTa Ha NhupaMuara.

[a ja HaipTame MpekaTa Ha NpaBWJIHATA TPUATOJIHA IUPAMKIa CO OCHOBEH pald a 1 604eH

pao s.

Bapanara Mpeska Ha IpaBUIIHaTa TPUAroJIHA MIpaMufa ja pTame Baka: Off HeKoja TouKa S

ONUIIyBaMe KPY>KEH JlaK CO pajiuyc LITO € eHakKOB Ha OOYHUOT pad s HA MUpaMujaTa
(upt. 47a). [ToTtoa, 10 OMHUIIAHKOT KPYKEH JIaK, CO MIECTap TPH MaTH TO TPEHECyBaMe OCHOB-
HUOT pab ¢ HA MUpamMuaTa Kako TeTuBa Ha Toj Jak. CoeuHyBajKu TH JOOUEHUTE TOYKM Ha



KPYKHHOT JIaK CO TOUKa-
Ta S, a0TOa M 110 pef| efHa
CO Ipyra, Ke fodbueme Tpu
paMHOKpaKu TPUArod-
HUIY, HITO HU TH OPET-
craByBaaT OOYHUTE SHI0-
BH Ha MPaBUITHATA TpHa-
ronHa nupamupga. Ha
KPajoT HaJ| €fIeH OCHOBEH
pab ro KOHCTpyupame u
PaMHOCTPaHUOT TPHAron-
HUK - OCHOBA Ha MUPaMH-
nara. Taka ja moOuBaMe GapaHaTa Mpeka Ha IpaBUITHATA TPHATOJTHA TIMpaMupa (TpT. 47a).

Mpexxata Ha IpaBUITHA TPUATOJHA MMPAMU/IA MOKE Jla CE HAI[pTa ¥ Ha IPYT HauMH, Kako Ha
uptex 476. Tyka, IpBo, HALJpTaHa € OCHOBATa Ha MUPaMufaTa, a IOToa Haj| CeKOj Hej3uH pad e
KOHCTPYHpaH 110 efIcH pAMHOKPAK TPUATONHUK CO KPaK, LITO € eJHAKOB Ha OOYHHOT pad s Ha
NUpaMUAATA.

LipTex 47

Ha canuen
HAuuH ja 1pTa-
Me W MpexkaTa
Ha IpaBUJIHA
JeTHpUaroiHa
¥ IIPaBIJTHA ITIe-
cTarojHa nmpa-
MHfIa.

Ha upr. 48a
u O HalpTaHa e
Ha JIBa HauMHa

UPT- 48 x4 Mpeskara Ha eff-

Ha YeTHPHArol-

Ha MpamMufia co efHaKBKU OOYHM pabOBH, YKja OCHOBA € MPABOATOJIHYK CO JUMEH3UN @ = 2 cm U
b =1 cm, a 00uyHKOT pad Ha mupamupaTa e s =2, S cm. O0jacHu ja mocTankaTa Kako € HalpTaHa

3agaqn

Harmpraj ja Mpexara u HanpaBy MOJIeTT Ha TIPaBWIHA TPUATONHA MUPAMUA, UM OCHOBEH
pab e a=>5 cmu 604eH pabd ¢ = 8 cm.

Konky ockm Ha cMMeTpHja HMMa MpekaTa Ha IpaBHJIHA TPUArojiHa MUpaMufa, IITo €
HallpTaHa Ha: upT. 47a, 6) upr. 4767

Hamnptaj ja MpexkaTa Ha npaBWIHA YeTHPHUATOHA MMPAMHUJIA, UYlj OCHOBEH pab e a =3 cm i
6oveH pad s=7,5 cm.
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Hanpraj ja MpexaTa 1 HalpaBl MOJie] Ha YeTUPHArojlHa NUpaMujia cO €JHaKBH OOYHH
paboBu ¢ = 7 cm, a OCHOBaTa Ha MMpaMKaTa € NPaBOArOIHNUK CO AUMEH3UU a = 5, 5 cm |
b=3cm.

Hanpraj ja Mpexara 1 HallpaBy MOJIEN Ha IIPaBUJIEH TeTpaefiap, 4ij pad e a = 6 cm.
Hanpraj ja MpexxaTa 1 HanpaBu MOJIe Ha TPHAroJHa MMPaMUfa co eHaKBY OOYHU pabOBH
s = 7cm, ynu OCHOBHHU paboBu ce a =3 cm, b =4,5 cmu ¢ = 6 cm.
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Hampraj ja MpexxaTa Ha TpuaroiHa nupamMua co efHakBM OOYHU paboBH ¢ = S cm, a
OCHOBATa il € pAMHOKPAK TPHAroJHNK CO OCHOBA a = 3 cm M Kpak b = 4 cm.

Hanpraj ja MpexaTa Ha ejjHa TpHarojHa niupaMu/a co egHakBu O0YHM paboBU ¢ = 7 cm,
a OCHOBATAa it € MPABOAr0JICH TPUATOTHUK CO KaTeTh a =3 cmu b = 4 cm.

Hanpraj Mpeka Ha efHa nupaMufa, pecMeTaj T1 IUIOIITHHUTE HAa CUTE HEJ3UHU JIEJIOBH,
a MoToa co0epy I' THE TIOIITHHA.

V.14, INVIONITUHA HA IIMPAMUIA

lla ce ompeyeny MIOMITHHATA HA €[[HA TMPAMHUJIA, 3HAYH JIa Ce Hajjie 30MPOT Off IUIOIITHHATE
Ha cUTe Hej3WHU sujoBH. [loBpimmHaTa (TpaHUIaTa) HA MAPAMHIaTa Ce COCTOU Off efieH
MHOTYaroJHuK - 60YHa MOBPIIMHA HA MUPaMU/ATA, U ONpefieseH Opoj TPUAroNIHUIK - OOYHA
MOBPIIIMHA HA MUpaMufiaTa. AKO IUTOIITHHATA HA OCHOBATa HA PaMUJIaTa ja O3HaunMe co B, a
IJIOLITHHATA HAa OOYHATa MOBPIINMHA - CO M, TOTall 3a IJIOUITHHATA P Ha MUpamujaTa Baxku
topmynara:

P=B+M
IliomTHHATA HA MAPAMU/ATA € eTHAKBA HA 30MPOT O] IVIOLITHHATE HA HEj3MHATA OCHOBA H
Hej3UHATA 00YHA MOBPIINHA.

On cuTe BUIOBY MUPAMUJIU, HUE Ke ce 3aAp>KIMe, CAMO Ha MPECMETYBAhETO Ha IUIOMITHHATA HA
MPABWIHATE MAPAMUNIA ¥ TUTOMITHHATA HA HEKOW TIMPAMHUJTH CO €THaKBA GOYHH pabOBHL.
Ke mokaxeMe fieKa Baxu ClefHara:

‘ Teopema: [1rowitiunaitia Ha 604Haila HO8PULUHA HA CeKOja IPABUAHA TIUPAMUOA € eOHAKEA

=110 [l0.1)pOU36000il 00 liepumeitiapoit (L) Ha ocHosailia u doaxcunaiiia Ha ailottiemaita (h) Ha

Lh
aupamuoaiia, ii.e. M= >

HMoxka3z: [TnomrrHaTa Ha efieH 60ueH S]] (PaMHOKPAK TPUATOJTHUK ) Ha MPABIJTHATA 11 - arOJTHA
a-h
nupamufa € eflHakBa Ha B Kajie IITO a € JOJKUHATA HAa OCHOBHUOT Pad, a / - JOKMHATA Ha
anorteMara Ha mipamuzaTa. Ho, Ouyiejku 60uHaTa MOBpIIMHA HA IPABUITHATA #- arOJTHA TAPaMUJa
ce COCTOM Off N CKJIAJIHN TPUATOJHUIIM, 3aT0A HEj3MHATA TUTOMTHHA Ke Oujie:

M=n. a_h _ nah .
2 2
AKO 3eMeMe NpeNBUjL JieKa na = L, Kajie L € mepuMeTap Ha OCHOBATa, TOTall JoOMBaMe:
Lh
M=—

2




OII oImTaTa (popMyna 3a IUIOIITUHATA Ha MApaMuaTa U TOKaXKaHaTa TEOpEMaA JIECHO T
IIO6I/IBaM€ " (pOpMy.TII/ITe 3a IUTOIITUHA Ha TPAaBUITHUTE: TPUAr0JIHa, YETUPUATOJHA U TIIECTarojHa

npaMupa.
. a*\3 a
3a mpaBWIHATa TpPUArOJIHA NUpaMupia, Ouejku € B = 1 a M= BN 3aToa (hopmy-
JlaTa 3a IJTOIITHHA TJ1acy:
a’ a a\/_
P=B+M = f 37 OHHOCHOP_E( +3hJ.

4ah
3a mpaBuUIHATA YETHPHAroJIHa MpaMujia, ousiejku e B=a’ ,a M = - 2ah 3aroa

P=B+ M=d*+2ah,onaocHo P=a (a+2h).

2
3"\/3 M:@
2 2
a‘/§+hJ
2 .

3a mpaBuiIHATA [IECTAroJIHA IMpaMufa, OufejKu e B = =3ah  3atoa:

3a2\/§
2

P=B+M=

+3ah, ogHOCHO P=3‘{

[TpaBwiHEOT TeTpaenap, OUAEjKN € OrpaHuueH CO UETHPU CKJIAHU PAMHOCTPAHH TpHA-
TOJIHUIIM CO CTPaHa a, 3aToa (hopMyJIaTa 3a HeroBara IUTOIITHHA TJIACH:

o8,

[TnomrTnHaTa Ha HENPABUIIHUTE MUPAMU/M ja HAOfame, Kora, IIpBO, K€ ' HajieMe ITOO/IETHO
IUVIOUITUHATE HA CUTE HEj3MHHU SUOBH, a TIOTOA UCTHUTE T'M cOOepeMe.

3apnaua 1. [a ce mpecMeTa MIOIMITHHATA HA MpaBUIHATA TPUArolHa NMUpaMua, Koja nMa
OCHOBeH pad a = 6 cm 1 BucKHA H = § cm.

Pemenne: [IpBo Tpeda f1a ja npecMeTame anoreMaTa Ha nupamuaata. Hea ja goOuBame co
npuMeHa Ha [TuraropoBara Teopema 3a IpaBOarolHNOT TprarorHuk SOM (1prt. 46a), off Kayie
1ITO:

B

. a
h=~H> 4+ a0unejkn I’=T,TOI‘3.IH

h

2
H%-[%J = |8+ [6\/—J —J64+3 =467~ ~8,2cm
Bapanara miomTiHa Ha mupamuata Ke Gupe:

P:%{QHJ 2(6‘f 382] 3(31,73+24,6) =

2

3(5,19+24,6) =3-29,79=89,37, 1.e. P~ 89,37cm*.

3apava 2. [la ce npecMeTa IIIOIITHHATA HA IIPABAJIHA YETHPUArOJIHA IMPAMUJIA, Y] OCHOBEH
pad e a =10 cm, a 60uHMOT pad s = 13 cm.
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Pemennue: [1pBo, Ke ja npecMeTaMe JOMKWHATA HA allOTeMaTa Ha TMPaMHJIaTa;
2
h=|s —(%] —\13? - 5* =144 =12(cm).

[Toroa, ja npecMeTyBaMe IUTOLITHHATA HA MApaMKJIaTa:

P=a(a+2h)=10(10+2- 12)=10-34=340 (cm?).

3amgaua 3. [la ce mpecMeTa IIOMITHHATA HA IPABUIIHA IIECTAr0HA UPAMIIa, Yija BUCHHA
e H=8cm, a 60uHnoT pad s = 10 cm.

Pemenne: Co npumena Ha IIutaropoBara Teopema Ha MpaBOAroJHUOT TpUAronHuUK A0S
(mpr. 46 B) pBO, TO OMpeenyBaMe, pPajuycoT Ha ONMINAHATA KPYXHAIA R OKONY OCHOBATA.
Toj ke Oupe:

R=s* —H* =10° -8 =100 64 =36 = 6(cm).

Buniejku R = a, Toa 3Haum, leKka OCHOBHHMOT pad Ha JjajieHaTa nupamuja ke ouse a = 6 cm.
IToToa ja onpepenyBaMe W MOJMKMHATA HA aloTeMaTa Ha MUPAMHUAATa Off MPABOATOJTHUAOT
TpuaronHuk SOM (upt. 46 B), na fobuBame:

2 2
h= \/sz —(gj - \/102 —(SJ = J100-9 = /91 ~ 9,54(cm).
BapaHaTa IUIOIITUHA Ha MApaMuJiaTa €:

P:3a(§+h}3-6[6'12’73+9,54j=18-(5,19+9,54)=265,14 :

T.e. P~265,14 cm>

3apnava 4. Yetupuaroasa nupamMusa co CKIaaHu 00YHN paOOBY U BUCHHA H = 6 cm 3a OCHOBA
MMa [PaBOArOJIHNK, YAU JUMEH3MH ce: a = 16 cm u b =5 cm. [la ce npecMeTa IIIOMITHHATA HA Taa
nMpamuza.

Pemenne: Kako usrnefa efHa takBa nmipamMujia U Hej3MHATAa MPeXa, MOXe Jla ce BUAM Ha
uprex 49. [InomTuHaTa Ha Hej3UHATa OCHOBA Ke Oujie B =ab, a 00YHAaTa MOBPIINHA ja COYNHYBAAT
YETHPU PAMHOKPAKM TPUATOJHUIN, OFf KOU JIBa IO JIBa CE CKJIAJHIL.

AKO BUCHHHTE HA HECKJIAJHUTE OOYHM SHIOBH I O3HAYMME CO /2 ¥ h,, TOTAII IIIOIITHHATA
Ha OOYHaTa IIOBpILIHA Ke Oufie:

ah,

Mo2. bh,
2

+2-—==ah, +bh,.
2

Cnopen Toa (popmyiaTa 3a ITTOIITHHA HA YeTHPUATOTHA IMPAMI/IA CO CKIIATHU OOYHH PaOdOBH
¥ OCHOBA IIPaBOArOJIHNK, ITIACK:

P=ab+ah,+bh,,




LipTei#949

IIpBo, ke ru onpepenume GOYHUTE BUCHHU s 1 h, co momomr Ha [TutaropoBaTa Teopema of
PaBOATOJTHUTE TpraroaHu| SOMu SON (mpT. 49a).

2
h, = |H +(§J = 6% +2,5" = /36 +6,25 = /42,25 = 6,5(cm),

2
h, = |H® +(§j =6> +8> =36+ 64 =100 =10(cm).

[Toroa ja onpepenyBaMe MIIOMITHHATA HA JaficHaTa MUPAMUJIA:
P=ab+ah,+bh,=16-5+16-16,5+5-10=80+ 104+ 50 =234 (cm)".

—

. [TpecmeTaj ja miomTHHATA HA PABUIIHA TPHATOITHA IUPAMU/IA CO OCHOBEH pab S cm 1 60ueH
pab 6 cm.

@) Tpecmetaj ja IIOMTHHATA HA IPABIIHA YeTHPHATOTHA IHPAMIEA CO OCHOBEH Pad 3 cm 1
6oueH pad 7,8 cm.

@) Ipecmeraj ja mIOMmTHHATA HA IPABIITHA IIECTArOHA TAPAMHUJA CO OCHOBEH pad a = 14 cm 1
OoueH pad s =2, 5 dm.

@) TIpecmeraj ja ITomTHHATA HA IPABHIEH TeTpaenap co pad 12 cm.

A Mpexara off IpaBUiieH TeTpaefap HalpTaHa € BO (hopMa Ha PaMHOCTPaH TPUATONHUK CO
crpaHa 12 cm. Oppesiy ja BUCHHATa HA TETpaefapor.

‘ Konky Kepamuiu ce moTpeOHM 3a MOKPUBamke Ha €fjHA KyKa, Ydj MOKpHUB mMa opMma Ha
NpaBUJIHA YETHPHUAroJHA MHUPaMuia co OCHOBeH pab Y m um 6oyeH pad 7,5 m, ako 3a
MOKpHBameTO Ha 1 m2 moTpebHu ce 15 Kepamuyu.
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[IpaBunna yeTupuaronHa nupaMuaa coO OCHOBEH pad a = 8 cm mMa miomThHa 448 cm?2.
Omnpepenu ja BucuHaTa 1 60YHUOT pad HAa MUPaMUIATA.

ITpaBoarosieH TpHaronHuK co KaTeT ¢ = 3 cm # b = 4 cm NpeTcTaByBa OCHOBA HA €[{HA
TpHaroJHa MpamMupa co eiHakBu 004HK paboBH onry 1o § cm. [IpecmeTaj ja mnomrunaTa
Ha Taa NUPaMHUJA.

BouynaTa nomTiHa Ha e[jHa paBUJIHA TpUaroiHa nupamupa usnecysa M = 144 cm2. Onpenu
rO OCHOBHHOT pa0d Ha NUpaMHJaTa, aKo Hej3MHaTa anoTema e gonra 12 cm.

AnoTeMnuTe Ha MPaBWJIHA YETHPUATOJNHA MHUPAMUA Ce eJHAKBM Ha OCHOBHHOT pab Ha
nupamupiaTa. Hajau hopmysia no koja Ke ce mpecMeTyBa INIOMITHHATA HA TAKBUTE IPABUITHI
YeTHPUATONHN MPAMHUJIH, & TOTOA MPECMETaj ja MIIOMITHHATA HA eflHA TaKBa MUpaMUJa,
ypj pad e goar 12 cm.

[TpaBunHa yeTHpmaronHa nupaMmuaa co OCHoBeH pad a = 11 cm uma mnomruHa 792cm?.
Opnpenu ro 60YHMOT pad ¥ BUCHMHATA HA Taa MUPAMUIA.

[TnomrTrHaTa Ha e[{Ha IPaBUITHA YETHPUATOTHA TUpaMuzia, i3HecyBa 90 cm2, a IIomTHHATA
Ha Hej3uHaTa O00YHa moBpimHa e 65 cm2. [IpecMeTaj ru JOIKMHUTE HA OCHOBHUOT pad u
BICHHATA HA Taa MAPAMHUJIA.

IV.15. BOIYMEH HA IIMPAMUJIA

/1 2 /] 2 Op oyie6en KapToH (WK JTaMaprHa) fia

-, HalpaBUMe MOJIENN HAa MpaBUIHA YETH-
puarojHa MUpamMua M NpaBUIHA YETHPHU-
arojiHa TMpU3Ma, TakBU LITO, THE 2 MMaaT
CKJIaHU OCHOBH M €JIHAKBU BHCHHHU.
Op MofenoT Ha mpu3Marta jia ja oTgpiaume
efiHaTa HeroBa OCHOBA, a MOJIETIOT Ha MUpa-
MmUjiaTa Heka e 6e3 ocHoBa (1pt. 50), Taka

HITO, TAUC a CTAaHAT IBC KYTHH.

LipTex 50

Axo MOJEJIOT - IMpaMuia ro HAlIOJTHUME

CO CHTEH Mecok (WM BOJIa), a MOTOA MECOKOT 'O TpechneMe BO MOJIENIOT - TpHu3Ma, Ke
3abenexnmMe feKa MOJIEJIOT - pHU3Ma Ke ce HAMOJHU JI0 TOpe CO MECOK AypH MO TPETOTO
MPECUTTYBAHE.

AKO HanpaBuMe CIMYEH OOHJ] ¥ CO HEKOU APYTH MOJIENN HA IUPaMuU/ia U PU3Ma, KOM HMaaT

CKJIaJH1 OCHOBHU U €IHAKBU BUCHUHH, Ke nojneMe O UCT 3aKJIy4YOK, UMCHO CKa:

BOJIYMeHOT Ha mupamuaata € 3 maTu noman (HpeTCTaBYBa g ) OJ1 BOJIYMEHOT Ha IIpu3Mara,

KOja nMa OCHOBHU U BUCHMHA €THAKBUA Ha OCHOBaTa M BUCMHATA Ha MUpaMUaaTa.

BHHejKH BOJIYMCHOT Ha IIpU3MaTa € €MTHAKOB Ha IIPOU3BOJIOT O INTOUITUHATA HAa OCHOBATa U

MOJXKMHATA HA BUCHHATA, T.€. HA BH, off TOpHUTE OOWIM HaceTyBaMe JleKa Ke BaXu ClieffHaTa
Teopema.



1
Teopema: Boaymeroiu Ha iilupamuoaitia e eOHAK08 HA 3 00 UpoU36000Il HA HAOWINUHATIA
1

HA HEJ3URATLA OCHOBA U OOANCUHATIA HA BUCUHATIA, Th.e. V = 3 BH

Op ropHaBa TeopeMa JIE€CHO I'i foOuBaMe M crenyjanHuTe opMyJH 3a INIOLITHHA HA
IPABUJIHUTE MUPAMUNH, U TOA:
a*\3 a’HA3
4

‘H, 1e. V=",
12

1 aH
- 3a [IpaBWJIHA YeTHpUarojaHa nupamupa V =§~a ‘H,1e. V= 3

1 3a2\/— azH\/E

- 3a [IpaBUJIHA MIECTAroJHa IMpamMuja V= g Te. V= 2

- 3a IIpaBUJIHA TPWAroyiHa nupammaa V = §

3anauva 1. [Ta ce onpepieny BOIYMEHOT Ha IPaBUJIHATA YeTHPHArolIHa MUPaMUAa, dij G0ueH
pal e efHaKOB Ha OCHOBHHOT pad a = § cm.

Pemenne: Co npumena Ha [Iutaroposarta Teopema, npBo, Ke ja OfipeiuMe BUCHHATA HA
mmpamupata. O MpaBoaroIHNOT TpraroiHuk SAO (1pT. 46 6) pu s = a = § cm, UMame:

H=N\s"-R = az—(¥j2= 8 - (8‘/_J =/64-32 =32 5,7(cm).

Bonymenot Ha nupamupara, Ke Oupie:
a’H 857
3

V=

=64-1,9=121,6, 1.e. V~121,6cm’.

3anava 2. Konkasa Maca uMa eiHa paBUIIHA TPUAroJHa MUpaMufa off 6akap co OCHOBEH
pab a=6 cm 1 604eH pad s = 10 cm, ako 3HaeMe ieka T'ycTuHaTa Ha 0akapor e 8,97

Pemenne: MacaTa Ha nupamuara Ke ja fo0neme, Kora Hej3MHIOT BOJIYMEH Ke IO IOMHO-
KHUMe CO TycTHHATa Ha 0akapoT. 3aroa, IpBO, IO IMpecMeTyBaMe BOJIYMEHOT, HO 3a IIpec-
METyBabe Ha BOTYMEHOT IIOTPEOHO € Jia ja 3HaeMe BICHHATA HA MPaMU/aTa.

Bucunara Ha nupamupiaTa Ke ja moOueme co npuMeHa Ha [IuTaropoBaTa TeopeMa Ha
TPaBOATOJHUOT TpUaronHuk SOA (upT.46 a).

H= sz—(élzz 10° - (w—j =J100-12 =+/88 ~ 9,4 (cm) .

a’H\3 36-9,4-1,73
12 12
Bapanara maca M, ke Ouzte: M =V - s =48, 8 - §, 9 =434, 32 (g).

Cnopen toa, V' = =3-9,4-1,73=48,786,1.e. V ~ 48, 8 cm’.
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3apaua 3. [1a ce mpecMeTa BOIYMEHOT Ha IPaBHUJIHA IIECTAroJHa MPaMUfia CO OCHOBEH pad
a =4 cm, aKo IVIOIITHHATA Ha HEj3MHUOT HAJTOJIEM IMjaroOHalIeH pecek u3HecyBa 26 cm?.

Pemenne: HajroneMnoT fujaroHasneH mpecek Kaj MpaBUHATa LIECTArojHa MUpaMujia
NpeTCTaByBa PAMHOKPAK TPUATONHHUK, UKja OCHOBA € 2R, a BICHHATA BO UCTO BpeME My € U
BHCHHA Ha upamuyiata. Criopen Toa, hopMynaTa 3a INIOLITHHA HA TOj MPeceK Ke IITacu:

2R-H

= =RH |
AL.1p. 2

P

3 , 26
Bupejku, max, PMP_ =26,a R=a=4 cm,3aroa o paBeHKara 26 =4H naorame H = i 6,5 (Cm) )

bapanuoT BoyMeH Ha nupaMupara Ke ouje:
_d’H3 46,5173
2 2

3a1aqm

V

=8-6,5-1,73=89,96, 1.e. V~90cm’.

[Ipecmeraj ro BOTYMEHOT HA MPABUIIHA YETHPHATOTHA MUPAMIJIA CO OCHOBEH pab a =6 cm
1 604eH pab ¢ =9 cm.

Keomncosara nupamuaa Bo Erumer uMa 3a 0CHOBa KBajpaT cO cTpaHa a = 234 m.
IMupamupara e Bucoka 148 m, mpecMeTaj ro Hej3UHUOT BOJTYMEH.

BonymeHOT Ha efjHa IpaBUIIHA YeTHpUAronHa nupamupa e B =405 cmd, a BucuHara H=15cm.
Oppenu ro OCHOBHUOT pal Ha NUpaMUaTa.

ITpaBunHa yeTHpHaroaHa mMIpamMuza co OCHOBeH pad § cm nuMa BosmyMeH 576 cm3. Onpenienu
Tl BUCHHATA ¥ IVIOIITHHATA HA Taa MUIpaMUfaA.

OcHOBHHOT pab Ha e[jHa MpaBWJIHA IeCTaroiHa mupamuja € 4,5 cm, a MIOMITHHATA HA
MOrONEeMHOT AMjaroHaneH npecek e 72 cm3. [IpecMeraj ro BOTyMeHOT Ha upamupaTal

BucuHaTta Ha efjHa MpaBWJIHA YETHUpPHAroyiHa nupamupa € H = 7 cm, a INIOLITHHATA HA
MujaroHanHuoT npecek € 19, 73 cm2. IIpecmeTaj ro BOJTyMEHOT Ha IMpaMUaTa.

[TnomTnHaTa Ha GOYHATA IOBPIIMHA HA eIHA TPABUJIHA YeTUPHAroNHa MMPaMI/ia M3HECyBa
65 cm2, a OCHOBHHOT pad € a = 5 cm. Onpefeny ro BOTyMEHOT Ha IIpaMUfaTa.

[Ipecmeraj ro BOTYyMEHOT Ha MPAaBUIIHA TPUATOITHA MMPAMK/IA, YM] OCHOBEH pad e a =9 cm,
a 60oyHnOT pad e ¢ =15 cm.

W3Benu popmyia 3a mpecMeTyBame BOIYMEH Ha NpaBWIEH TeTpaefap co pao a.
[TpecmeTaj ro BOJIyMEHOT Ha MpaBWJIeH TeTpaefap co pabd 1 dm.

MacuBHa MeTaIHa Kolka co pab 6 cm IpeToIeHa € BO IIPaBUIIHA YETUPHATOTHA TIPAaMUJIa,
4ij OCHOBEH pal € eJHaKoB Ha paboT Ha koukara. Konkasa Ke Ouje BucHHaTa Ha
nupamupiaTa?

Kako Ke ce mpoMeHy BOIYMEHOT Ha €IHa NIpaBWJIHA NMpaMK/a, aKO: OCHOBHUOT pad ro
3roleMuMe 2 MaT, a BUCHHATA ja HAManmMe 2 maT, 6) OCHOBHHOT pad ro 3rojieMuMe
3 maty, a BUCHHATa OCTaHE HENpoMeHeTa?



IV.16. TIOUM U EJEMEHTH HA IWINHIAPOT.
INPECELIN HA OWJINHIAP

Ke mokaxkeme J€Ka HCKOU MOBPUIMHA

P
MOXaT 1a OufaT oOpa3yBaHU CO JIBIXKEHE 4
Ha J1a/ieHa JIMHKja BO IPOCTOPOT.
Heka s e mpon3BosiHa paMHUHCKA KPUBA, s D '
KOja BO CIIelHjalieH clydaj Moxe fia Oujie u S| MmvaAn ™

TpaBa, a p - eJ[Ha HeTIOJ[BIXKHA TIpaBa Hape- i I
YeHa 0CKa, Koja Co KpUBaTa s JIEKH Ha UCTa 0 M ; %
pamuuHa (1pT. 51) " NH A
Nla 3amucnnMe feka KpuBaTa s ce BPTH,
(poTupa) BO MPOCTOPOT OKOJY flajileHaTa He- M
nofiBIXKHa npasa p. [Ipu Toa BpTeme mpeT- m:
MOCTaByBaMe JieKa KpMBaTa IITO POTHPA U M AL
0CKaTa Ha BPTEHETO Ce TaKa 3aeMHO IIBPCTO
CBp3aHM, ITO MPON3BOJIHATA TOYKA M € s
cexoramr o6pa3yBa KpyXHHIIA k CO LEHTap
O € p ,4nja paMHHA € HOPMAJTHA Ha OCKaTa
p (upt. 51). Ilpuroa, ce oOpa3yBa eHa MOBPINMHA KOja C¢ BUKA POTANMOHA MOBPIIHHA.
3Hauu, poiliayuona o8pUUHA ce 8UKA HOBPUIUHALLA, Koja ce 06pa3ysa Upu epilierseilio
(poitiayujaitia) Ha eOHa Kpusa, 0Ko.1y 0A0eHa HelloOBUNCHA IPABA, HAPeYeHa OCKA HA 8PIlieH>ellio.

LipTex 51

Kpusata s mro ja o6pa3yBa poTanioHaTta MOBpIIMHA ce BUKA HEj3WHA FeHepaTpuca.

AKo reHepaTpucara e paBa napajesHa Ha OcKaTa Ha BpTEHETo, Torall JoOMeHaTa pOoTaloHa
NOBPIIMHA CE BUKA YIITE W KPY:KHA NUJIMHAPHYHA NOBpMIMHA. PoTanyuoHaTa n KpyXHarta
IWIHHIPUYHA TIOBPIIMHA Ce 3aKPUBEHH (BamuecTy) moBpimHA. Toa, 3Haun, fieKa HUeJleH HUBEH
Jle]T He MOXe Jla ce COBIaJHE CO JIe Off pAMHUHA.

Op ropHOTO ciefyBa ieka NPeceKOT Ha KOja ! ia OWJI0 pOTAlMOHA OBPIINHA U €[IHA pAMHUAHA
IITO € HOpMallHa Ha OCKaTa Ha BPTEHETO, CEKOTAlll € KPYKHHUIIA.

Hedunnnnja 1. Teao, xoe e Haciianoiio co 6pilierse HA HeKoja uzypa oKoay Hekoja
/ HelloOBUNCHA OCKA Ha 8Dilierellio, ce 8UKA POULAYUOHO Wieno.

lla ro pasraename BpTEHETO Ha MpaBoaromHukoT ABCD okony efjHa HeroBa cTpaHa, Ha
npumep, okony crpanata CD (upr. 52). Ouurieqno e aeka npasata CD, okony Koja ce BPTH
npaBoaroaaukoT ABCD, Ke mpeTcraByBa ocka - Ha BpTewmeTo. Cropes Toa, CUTe TOUKH Off
CTpaHaTa CD OCTaHyBaaT HCIIOABU2KHU. CHpOTI/IBHaTa CTpaHa AB Ha IIpaBOAroJIHuKOT, HITO
€ mapasesiHa Ha OCKaTa Ha BPTEHETO, Ke 00pa3yBa MOBPIIKMHA KOja € Jiesl Off HeKoja KpyXKHa
UMIMHAPAYHA NoBpiunHa. [Ipyrute e crpany, nak, AD 1 BC Ha mpaBoaronHukor, Ke o0pasyBaar
NIBa CKIIQJIHY TIapaJieJTH! Kpyra co 1eHTpu Bo Toukute D u C u paguyc » = AD = BC.

=
L=
wLn
=
- =
=
e
=
Lo
- ==
b
=
<
| -




[ToBpmuHaTa, KOja € COCTaBeHa OJf KPYXKHATa IUIMHPUYHA
MOBPIIKMHA MTO ¢ 0Opa3yBaHa O oTceykata AB u jBaTa CKiagHu
mapajieHy Kpyra mro ce oopa3yBaunu ojf orceuknte AD n BC (pT. 52),
ro pa30dKBa MHOXKECTBOTO TOYKH O MPOCTOPOT (IIITO He U MpUmaraar)
Ha JIBe 00JIaCTU: BHATpPEIIHA 1 HAIBOPENIHA. Y HUjaTa Off Taa MOBPIINHA
¥ BHATpEIIHATa O0MACT MPETCTaByBa €lHA 3aTBOPEHA M OrpaHHYCHA
IPOCTOPHA OOIIACT, T.€. FEOMETPUCKO TN, KO 'O BUKaMe MpaB KpyKeH
IIIHHAAP.
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ITocrojaT u Apyru BUAOBU HMIMHAPH, HO OMiejK1 HUE Ke pasrieyBaMe
caMo NpaBU KPYXHU LUIUHAPHU, 3aTOAQ NPOCTO K& T BUKAME CaMo
LUTAHAPH.

upT. 52

Hedunnmuja 2. Huaunoap ce 6uxa iieaoiilo Witlo e 0ZPAHUYEHO CO eOHA UUAUHOPUYHA
{OBPUWUHA U 084 CKAAOHU UAPANeAHU KPY2a.

JIBaTa cknajHu NapaneHy Kpyra ce BUKaaT 0CHOBH (UM 6a3H) Ha IMIMHAAPOT, a AeNOT Off
KpY>KHATa IMIMHIPUYHA IOBPIIMHA 3aKITy4YeH Me'y OCHOBUTE - 60YHA MOBPIIMHA HA UINH/APOT.
PannycoT Ha cexoja OCHOBa ce BUKa pajuyc Ha IUIMHAAPOT, a OTceuykaTa AB Bo cexoja Hej31uHa
N0NI0K0a IIPH BPTEWHETO, CE BAKA FeHepaTpuca Ha IMIHNHAAPOT.

[TpaBaTa mTO MIHYBa HU3 LIEHTPUTE HA OCHOBUTE HA IMIUHAPOT Ce
BHKA OCKa Ha [IMJIMHIAPOT, a OTCEYKaTa Off Hea MeT'y IIEHTPHUTE Ha OCHOBUTE
- BUCHHA HAa UINHAPOT.

Hunuanapot ro uprame kako Ha nptex 53. [IpBo, ro nprame npaso-
aromHuKOT MNQP co ocHoBa MN - ijaMeTapoT Ha WIMHAAPOT U BUCHHA
MP - BucuHaTa Ha MWIAHAAPOT (TpT. 53). OCHOBUTE HA TWIMHIAPOT TH
IpTaMe KaKo eJIUIICA 1 TOA, 33/JHAOT JIE]T Ha eJTUIcaTa IPY {0JHATa OCHOBA i 5
Ha WIMHAAPOT 'O LPTAME CO UCIPEKUHATH JTMHWN. ‘

. [TpaBoaromuukot ABCD ce BpTH oko:y crpanarta AB. IlITo o6pa3ysa
TIpH Toa BpTewe: a) ToukaTa C, 6) Toukara D, B) crpanaTta BC, r) ctpanara
CD, ) ctpanaTta AB?

Op HAYMHOT Ha KO HAaCTaHyBa POTALMOHOTO TEJIO NUIMHAAP, CIEeAyBa IeKa:

- Cure reneparpucy Ha WHTMHAAPOT ce €THAKBH U MapajelTHn Mery cede.
- Cekoja renepaTpuca e HOpMA/IHA HA PAMHHHATE HA OCHOBHTE HA HUIHHIAPOT.

- Bucnnara Ha HMIIMHJAPOT € €THAKBA W MapalieiHa HA CeK0ja reHepaTpuca Ha
HIIHHAAPOT.

JlomXuHATE HA PAMycOT, BUCHHATA ¥ T€HEpaTpHUcaTa HAa NUIMHAAPOT K€ ' O3HauyBaMe
COOJBETHO CO OYKBUTE R, H U .




Kaj nunuamapor Ke ru u3BOMME CIEIHUTE TPECEIn:

1°. TIpecexoT 1mTO ce 0O0MBa KOra IUIMHAPOT Ke ce Ipeceye co paMHIHA, KOja € apaen-
Ha Ha paMHHWHATE Ha OCHOBHTE Ha IWIMHJAPOT, CE BUKA mapaneyien mpecek (1pt. 54 a). Toj
ceKoraul € Kpyr CKJIajieH Ha OCHOBUTE.

2°. TIpecekoT ITO MUHYBA HA3 OCKaTa Ha IUJIMHIAPOT Ce BUKA OCKHH nmpecek. Toj cexorai
€ TMPaBOAroJHUK, UMM CTPAHM Ce: IUjaMeTapoT Ha OCHOBATa M reHepaTpucaTa Ha IWIMHIAPOT
(upT. 54 6). Bo cnenujaseH ciry4yaj OCKHHHOT MPeceK Ha MIIMHAAPOT MOXKe Jla Oujie U KBajipar.
Toa Ke Oupie Kora reHepaTpucaTa Ha MINHAAPOT € eIHAKBA Ha IUjaMeTapoT Ha OCHOBATA.

[MunuHmap, Ha KOj OCKMHUOT IIPECEK € KBAJPaT, CE BUKA PAMHOCTPaH HIJINHAAP.

@ Koj mpecex Kaj nunmHAapoT ce BHUKa: a) mapajeneH mpecek, 0) OCKUH mpecek?
Kaksa curypa npercraByBa cekoj o HUB?
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Hasenn HeKonKy puMepH Ha IPEAMETH KoM MMaat (popMa Ha IUIMHAAD.

Omnpenenu ro pauycoT U reHepaTpucaTa Ha HUIXHAPOT, ITO ce JoOUBa Kora IpaBoa-
TOJIHUKOT CO CTPaHu a =7 cm U b = 4 ¢cm ce BPTU OKOINY:

a) cTpaHaTa a, 0) cTpaHara b,
B) CHMeTpajlaTa Ha CTpaHaTa ¢, T) CHMeTpajaTa Ha cTpaHaTa b!

Janu xaj npaB NMIMHAAP IIOCTOM TOYKA, IITO € €JHAKBO OfjjajJevyeHa Off CeKoja TOYKa Ha
KpPYXXHUIIUTE Ha iBeTe HeroBu ocHOBU? Koja e Taa Touka?

IMpecmeTaj ja IWIOMITHHATa HA OCKMHUOT MPECEK HA [UITHHAP, YAH PAJNyC U BUCHHA CE:
a)R=4cm, H=7 cm, 6)R=1,8cm, H=5cm.

Omnpenenn ja gomKMHATA HA IMjarOHANaTa Ha OCKHHUOT TPECceK Ha IUIMHAP CO Pajinyc
1,5 dm u Bucuna 4 dm.

Konkasa nnomriHa nMa OCKMHAOT NIPeceK Ha paMHOCTPaH LUIMHAAP co paguyc R = 1 dm?

[TnomTrHATa HA OCKMHUOT MpPECceK Ha efleH PaMHOCTpaH IWIXHAp u3HecyBa 2,25 dm2.
Omnpenenu ri painycoT ¥ BUCHHATA HA AIXHAPOT.

[TnomTrHAaTa HA OCKMHUOT MPECEK Ha €fIeH IUINH/AP, co BUcKHA 32 cm u3HecyBa 416 cm2.
Oppenu ro pagnycoT Ha OUIAHAPOT.

B o @ & 6 @

Bo mununpgap co BucuHa 15 ¢cm mocTaBeHa € paMHMHA MapaniesiHa Ha OCKaTa Ha IWIIVH-
ApoT Ha pacrojanue 4 cm o Hea. PaMHMHATa OTCEKyBa Off Kpy>KHHIATa HA OCHOBATAa Ha
[WIMHAAPOT KpyKeH Jak 60°. Hajau ja miomTnHaTa Ha HOOUEHUOT TIpeceK.

B AxoGounara noppHa Ha MITMHAAPOT ja MiceUeMe OIIK eHA TeHePaTpHCa, TOTAIl KAKBa
¢urypa godusame?
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IV.17. HPTAIbE MPEXA HA IWINHIAP

LR

[la 3emeMe efiHa KyTHja Ofl KOH-
3epBa, HITO MMa (pOpMa Ha IUITIH-
map, ¥ f1a ja u3pexkeme mo Kpyx-
HUINTE Ha OCHOBHUTE U IO €f[HA
reHeparpmuca, Kako IITO € MoKa-
aHOo Ha TpTexk S55a. AKO 1oToa
KyTHjaTa ja pa3BUEMe, Taka LITO
Hej3nHaTa 60YHA TIOBPIINHA, 3ae]]-
HO CO OCHOBHTE JIa TM NOCTaBUMeE
Jla IeTHAT BO eIHa paMHUHA, Ke ja
nobuemMe MpekaTa Ha ITHHAPOT
(mpT. 556). Kako miro riemame:

Mpexcaitia Ha yuauHOApoili ce cocitiou 00 08a CKAAOHU KPY2a U e0eH ipasoazoaHUK.

ITpaBoaroJHUKOT Ke MMa JIOJKIHA eTHaKBa Ha epAMeTapoT Ha ocHoBaTa (L =27R) 1 BichHa
€/JHaKBA Ha BUCHHATA HA LIWINHAAPOT.

3anaua: [1a ce HaipTa Mpexarta Ha HUIHHAAPOT co paauyc R =0,8 cm 1 Bucuna H=2,5 cm.

Pemenne: [IpBo, ja mpTamMe pa3BueHaTa 00OYHA MOBpIIMHA HA IMIJIMHAAPOT, T.C.
NPaBOAroJHUKOT cO AomkuHa 2nR u BucuHa H = 2,5 cm. [Jomxkwunarta 2nR Kora Hu € mo3HaT
paimycoT, IecHO MoxXe f1a ce npecmeTa. bupejku e R =0,8 cm, Haofame fieka: 2nR ~ 2-3,14-0,8 =

5,024 (cm) ~ 5 (cm).

Homxunata nR mMoxe npuo-
JIMXKHO Jla ce ONpefieNd U KOHC-
TPYKTHBHO KaKO XUIOTEHy3a Ha
MpaBoOaroyieH TPUAaTOIHUK CO
karetd R m 3R (mpr. 56a). AKo
MoJKMHATa TR e ompepeneHa,
TOTAlll JIECHO ja ONpEieTyBaMe 1
Oapanara gokuHa 2nR.

Kora ce¢ Toa e roToBo, ro 1p-
Tame MPaBOArOJIHUKOT CO JOT-
XKuHa 27R = 5 c¢cm u BucuHa
H = 2,5 cm. Ha kpajoT on Bete
CTpaHM Ha TOj IPABOATOJTHYIK IIPTa-

TR

3R

0)

LipTex 56



Me TI0 efieH KpyT co paauyc R = 0,8 cm, Kou ce monmpaar o Hero. Taka ja joOnBame OapaHaTa Mpexa
Ha IATMHAAPOT (TPT. 560).

Mopen Ha UIUHAP MOXKEME 1a HalpaBUMeE Ha CIETHAOB HAUWH:

Ha mapue xapToH (11 1amMmapuHa), IpBo, ja IpTaMe MpexKaTa Ha UIMHIAPOT 110 TaJICHATE
HETOBH IUMEH3MH, IOTOA Hea ja ceyeMe; MPaBOaroJHMUKOT IO CBUTKYBaMe Jia cTaHe 00YHA TOBp-
IIMHA Ha IWJIMHAPOT, @ KPYTOBUTE T'M IIPEKJIONyBaMe Kako Ha pTex S5a. CKIONeHnOT MOojien
3a Jla OCTaHe TPajHO COCTaBEH, MOTPEOHO € KPYroBuTe M OOYHATA IUIOUITHHA, KaJie LITO ce

3IpyKyBaaT, la TH 3aJeIIMe.
3a/1agn

e

. HarnpTaj ja Mpeskata Ha [UIMHAD, YUH TUMEH3HUH Ce:
a)R=1ecmuH=35cm 6)R=15cm 1 H=2,5cm.

@) Haupraj ja Mpexara i HampaBi MOJIEN Ha PAMHOCTAH IIIHHAAP, KO €
a)R=14cm,6)H=5cm.

. Hampraj ja MpexkaTa Ha monyuuiuHaap (Telo mTo ce fo6MBa Kora IUIXHIAPOT Ke ce
TMPETOJIOBH CO €[ICH HErOB OCKMH MpeceK), ako: R =2 cmu H = 6,5 em.

HOTOa, HallpaBu MOJICT Ha NOJYIUIUHAAPOT Of1 KapTOH!

‘ Hamnpraj ja Mpexara Ha Oype mTo uma ¢opma Ha IUIMHAAP CO paiyCc Ha OCHOBATa
4 dm u BucuHa 1,2 m Bo pasmep 1 : 20.

5. Hampraj Mpexxa Ha efieH UINH/Ap, a I0T0A NPECMETaj TH IUIOMITHHATE Ha PAMHUHCKHTE
turypu.

IVa18. INNONTUHA HA OUWINHIAP

On nedmHATITjaTa 1 MpekaTa Ha MIIHHAPOT TIeflaMe leKa HeroBaTa MOBpIIHA (TpaHH-
11a) Ce COCTOH OI /IBA CKJIATHA KPYTa U J[HA KPY3KHA IWJTHHPHYHA OBPIINHA - 00YHA OBPIIAHA
Ha mumHgapoT. Cropey Toa:

IInomTHHATa HA IIMHAAPOT € eHAKBA HA 30MPOT Ha IVIOIITHHHTE HA {BATA CKJIAJHA KPyra
- OCHOBHTE H Heropara 004Ha IUIOIITHHA, T.€.

P=2B+M,

Kajie mTo B e miomTrHa Ha efHaTa ocHoBa (Kpyr), a M - momTnHa Ha G0YHATa MOBPIIMHA HA
IUITHHAAPOT.

3HaeTe JieKa IUIONITHHATA HA KPYToOT ja mpecMeTyBaMe o popmynata B = nR% Bounarta
TMOBPILIMHA HA IWIXHAPOT € KpUBa MOBPILKMHA, HO KOTa Taa Ke ce pa3Bhe BO paMHIHATA Off Hea
ce Mo0MBa efieH TPaBOATOJHUK, YMja OKUHA € eJHAKBAa Ha JOJKMHATA HAa KPYXKHHIATA Ha
OCHOBaTa, a BICMHATA € e[IHAKBA Ha BUCHHATA HA UIUHAAPOT (UpT. 55 6). Cropen Toa, Ke Baxu
clef[HaBa:




Mamemamuha i

‘ Teopema: bounaitia ilnowinura Ha YUAUHOAPOI e eOHAK8A HA TPOU3BOO0IL 00 00AHCUHA-
/ WA Ha KPYICHULAIIA HA OCHOBAINA U BUCUHAINA HA YUAUHOAPOTL, Uli.e.

M=27R-H.
Cnopen Toa, IIOMITAHATA HA WIMHAAPOT Ke Oupe:
P=2B+M=2- 7R*+27R-H, T.e.P=2 7 R(R+H).
Kaj paMHOCTpaHMOT IMIMHIAp BUCMHATA € €HAKBA Ha JiMjaMeTapoT Ha OCHOBATa, T.C.
H =2R. Cnopep Toa, (hopmynaTa 3a IIIOMITAHA HA PAMHOCTPAHUOT IUIMH/AP, TIACH:
P=27RR+H)=27RR+2R)=27R-3R,T..P=6 7R

3apgaua 1. [a ce npecmera IIOIITHHATA HA LMIUHAAP, YMj PaJyc Ha OCHOBaTa € 18 cm,
a BUCHHATa My € 5 dm.

Pemenne: AKo cakaMe TUIONMITHHATA HA IMITMHIAPOT, IITO Tpeda Jla ja mpecMeTame, 1a 6uie
m3paseHa Bo dm?’, Toramr M JIOJKMHATA Ha pajguycoT Tpeba ja Ouje m3pa3eHa Bo dm, T.e.
R=18cm=1,8dm.

Co 3amena Ha BpefgHOcTHTE Ha R 1 H Bo chopmynaTa fo6nBame:

P=27R(R+H)~2-3,14-1,8-(1,8+5)=6,28-1,8-6,8=76,8672 (dm?).

3agaua 2. bouynara niuomTrHA Ha efleH paMHOCTpaH mwimHgap € M = 72 dm’. Konkaga e
HEeroBara IJIomTHHA ?

Pemenne: boyHara mIomTHHA HA pAMHOCTPAHUOT UJIMHAAD € €[JHAKBA Ha:

M =27RH=27R -2R ogHocHo M = 4 77 R>. Bujiejku 60unata mwiomrtinHa (M) e mo3Hara,
-

OJ1 Hea MOKEME J1a ja OTpejieiMe BpelHoCcTa Ha 77 R, T.e. 7R* = T3
3aMeHyBajKu ja HajaeHaTa BpefHOCT Ha TR?Bo (hopMmysiaTa 3a IJIOMITHHA HA PAMHOCTPAHUOT
MWTIHAAP, ToouBame: P=6mR?=6- 18 =108 (dm?).

[Ipecmeraj ja miomTHHATA HA TUJIXHAAD, Y4] PAUYC U BUCHHA CE:
a)R=3,8cm,H=2,5cm, 6) R=7cm,H =4 dm.

Bounara nnomruHa Ha paMHocTpal nunuagap € M = 9 dm2. [Ipecmeraj ja niomTrHaTa
Ha TO] IUInHAAp!

ITpecmeTaj ja momTHHATAa HA PAMHOCTPAH IWIMHAAP, aKO € JalieHO:

a)R=1dm, 6) R =15 cm, B)H=1m.

[TnomruHaTa Ha efieH paMHOCTpaH HUIUHAAp € efHakBa Ha 1701 cm2. Onpenu ro
pajiiycoT Ha IUINHAPOT.

ITpecmeraj ja nomTHHATA HA TETOTO, IITO ce [0OUBA, KOTa KBajipaT co CTpaHa
a =7 cm ce BPTU OKOJy €iHa CBOja cTpaHa!

Enen cTon0 3a neneme ornack uMa aujamerap 8 dm, a e Bucok 2,3 m. Koaky m?
OrJlacy MOXarT fla ce 3anenaT Ha Hero?

Konky MeTpu KBajjpaTHI JTJaMapiHa e NOTpeOHO 3a U3paboTKa Ha 25 eIHaKBH KYHIH
3a neuka, ynja forkuHa e 0,8 m, a ujameTapoT Ha OTBOpPOT U3HecyBa 12 cm?



. BounaTa niomtiHa Ha efieH nuiuHgap u3Hecysa 188,4 cm2. [Ipecmeraj ja niomruHaTa Ha
TO] UMJIMHAAP, aKO HEeroBara BUCHHA € 7,5 cm!

© Tnowrnara na Gouna NOBPILMHATA Ha €/IeH IUINHAAp u3HecyBa 141,3 cm2, a paguycoT Ha
ocHoBara My € 4,5 cm. [IpecMeTaj ja miiomTrHaTa Ha TOj HUIMHAAP!

A Enna xouka opf apBo co pad 15 cm Tpeba f1a ce u3fienka BO HajrolieM MOXEH LUIXHAP.
Onpenu ja mIOMITHHATA HA TOOMEHUOT IHHAAD!

Enen nununpap o ipBo co qujamerap 14 cm v Bucuna 2 dm tpeba jja ce u3fieka BO MOXKHO
HajrojieMa IpaBWiIHA YeTUpUaroiHa npusma. Ofpenu ja MIOMITHHATA HAa Taa npu3mal

‘ Oppeny To ogHOCOT Off OOYHATA MIIOIITHHA HA NUJIMHAAPOT ¥ IUIONITHHATA HA HETOBUOT
OCKHUH TIpECceK.

IV.19. BOTYMEH HA IMJIINHIAP

3a efHa mpu3Ma BeJMMe JieKa € BIUIIIaHA BO JaJieH IIIHHAP, aKO
MHOTYaroJHAIIITE Ha OCHOBUTE HA IIPU3MaTa ce BIUIIAHU BO KPYTOBUTE
Ha OCHOBHUTE Ha IWINHAPOT, a O0UHUTE pabOBY HAa PU3MaTa ce reHepa-
TPUCH Ha MUIUHAAPOT (TpT. 57).

Ha OpTex 58 NPpETCTAaBCHU CC TPU CKIATHU [MUIMHIPU, BO KOU CC
BIIMIIAaHM I10 €JHA IIpaBWJIHA IIpU3Ma W TOa, BO IIPBUOT € BIUIIAHA IIpa-
BUJIHA TpUarojana, BO BTOpPUOT - IpaBUJIHA MIECTAroJiHa, a BO TPETUOT -
IpaBWJIHA IBaHAcCE€TAarojiHa npu3ma.

0C028850 50,

LpTex 57

I'nepaTe meka OCHOBHTE Ha BIIH-
[IAaHUTE NPABUIHU IPU3MHU BO TPUTE
CKJIQIHM IMJIMHAPH Ha UpTeX 58 ce
NPaBUIHA MHOTYaTOJHUIH TITO Ce
BIUILIAHY BO CKJIAJIHA KPYTOBH.

LipTex 58

AXo0 BO J1ajieH Kpyr (MM BO CKITa{HA KPYTOBH) BIHIIY-
BaMe [IPAaBUIHA MHOTYarOJHULM CO TIOTOJIEM U CE TIOTOJIEM
Opoj cTpauu (UPT. 59), OUATIIETHO € leKa TIePUMETPHUTE Ha
THE MHOTYaroJHUIM Ke pacTaT U ce NoBeKe Ke ce mpuoinu-
KyBaar 10 IepEMETapOT Ha KPYroT; a, UCTO TaKa, i HUBHY-
TE IUIOIUTHHY Ke PacTaT 1 ce MoBeKe Ke ce NpruOnmxKyBaaT
J10 INIOLITHHATA HA NaJJIcHUOT KPYT. LipTex 59
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[Topaau Toa, pa3dbupiKBO € fieka U BOJIYMEHUTE HAa BINMIIAHUTE MPABUIHU MPU3MU BO
[UIMHAAPOT, KOra OpOjoT HA HUBHUTE OOYHHM SHJOBH CTaHyBa CE MOTOJEM U MOTOJEM, HCTO
Taka, Ke pactaT u ce ToBeKe Ke ce MpUOMMKYBaatT /0 BOMYMEHOT Ha IUIMHAAPOT BO KOj ce
BIIMIIAHN.

Toa He ynaTyBa Ha 3aKJTy4OK JieKa 32 IPECMETYBabE Ha BOIYMEHOT Ha UINHAAPOT MOXEME
Jla ja KOpUCTUME HcTaTa (popMyJia MITO ja U3BEOBME 32 BOIYMEH Ha NPU3MUTE:

V=BH.

g =)
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Cnopen Toa, Ke BaxKu ClejiHaBa:

O
Teopema: BoaymeHoili Ha yuAUHOAPOU e eOHAK08 HA UPOU3B000UL 00 UAOWINUHAINA HA
OCHOBALA U OOANCUHATUA HA BUCUHATIA, TLL.e.
V=BH.

Ho 6upejku B =nR? 3aToa V = nR?H.
Kaj pamHocTparmroT mumHIap, 3Haeme ieka H=2R, ma copep Toa, hopMyaara 3a HeTOBHOT
BonyMeH, Tiaci: V=nR?H=71R?* 2R, ofHOCHO
V = 27R3.

3apaua 1. Konky nmutpu Bofia codupa efjHo Oype mTo nMa hopMa Ha [UIMHAAP CO PainyC Ha
ocHoBaTa 3 dm 1 BucuHa H=10 dm?

Pemenne: 3HaeTe ieka IUTApOT € €[MHALA MEPKa 32 BOJYMEH Ha TEYHOCTH, KOja € eJIHaKBa
(exBUBAJIEHTHA) HA BOIYMEHOT of | dm’. 3Haum, BOJTYMEHOT Ha OypeTo M3pa3eH BO JUTPH €
€THAKOB Ha HETOBMOT BOJIyMeH u3paszeH Bo dm’. Bomymenot Ha 6ypeto Bo dm’ Ke Oujie:

V=nR?H~3,14-3%-10=3,14-90=282,6 (dm’).

3Haun, Oypero codupa 282, 6 /.

3apaua 2. bakapHa xwna gonra 50 m uma Maca 200 g. [TpecmeTaj ro fujaMmeTapoT Ha Ku1aTa,
aKo rycTiHata Ha 6akapoT e s = 8,9 g/ cm’.

Pemenne: bujiejku macara e M= Vs, 3aT0a BOTYMEHOT Ha Xu1aTta Ke Oupe:

y=2_200_2000 =22,47(cm’ )
s 89 89 ’
2 2 V V
On V=nR’H nobuBame gexka R> =——,R=,/— 1e.
TH TH

R = Lz\/lﬂz 0,318~22’47
nH T H 5000

3
3Haum, IMjaMeTapoT Ha xumara e; d =2R=2-0,0378=0,0756(cm)=0,756(mm) ~ Z(mm) :

= /0,318 -0,004494 ~ 0,0378 (cm) .




3apgaua 3. [IpaBoaronnyk co ctpanum a =7, 5 cm u b = 3 cm ce BPpTH OKOJy CTpaHaTa d.

Ila ce mpecmeTa BOJYMEHOT Ha WIMHAAPOT LITO IIPATOA Ce JOOMBA.

Pemenne: CtpanaTta a Ke Oujie BUCMHA HA IWJIMHAAPOT, a CTpaHata b Ke Oujie pajuyc Ha

OCHOBaTa. BolyMeHOT Ha UINHAAPOT Ke Oupie:

b e © ® 8 ® & 2e®

V=nba ~3,14-3-7,5=21195 ~212 (cnr).

3aJa911

E 3

ITpecmeraj ro BOTYMEHOT Ha UMIMHAAD, Y4) PAJUYC M BUCHHA CE:

a)R=2,6cm, H=72cm, 6)R=4cm, H=1,2dm.

[TpecmeTaj ro BOTYMEHOT HAa pAMHOCTPaH IUMIMHAAP, ako: a) R=6.cm,  6) H=20cm.
[IpecmeTaj KoKy IuTpy coOMpa eeH JOHET cO lujaMeTap Ha OTBOPOT 5 dm u BuchHa 5 dm.

Enen 6a3en mTo nma hopma Ha nummuHaap cooupa 70,65 m’ Boga. Onpepeni ja gnabourHaTa
Ha 0a3eHOT, aKO IUjaMeTapoT My € 6 m.

HWckonan e 6yHap co ujamMeTap Ha OTBOPOT 1,5 m u npuroa e ucpiero 14,13 m’ 3emja.
ITpecmeTaj ja nimabourHaTa Ha 6yHApOT!

[IpecMeTaj ro BONyMEHOT Ha IMIMH/AP ILITO € BUCOK 5 ¢cm, a IEPUMETApPOT HAa OCHOBATa My
e 12,56 cm.

Konky Tpeb6a fja e BUCOK efieH Ka3aH, 3a ja cooupa 125 nutpu, a fa uMa aujamerap Ha
HOTO 5 dm?

Enna nucrepna 3a 6eH3uH, mto uma hopma Ha IWIKHAAP, A0ATa € 7,5 m U UMa AujamMmeTap
Ha ocHoBara 1,6 m. Konky autpu cobupa Taa?

Enna 6akapHa Xwuma co aujameTap Ha mpecekoT 2 mm mMa maca 280 kg. Onpepenn ja
NOJKMHATa Ha KUIjaTa, ako s = 8,9.

Hunuamap Bucok 2 dm mma BomymeH V = 14,13 dm’. [IpecmeTaj ja Heroparta IIOMITHHA.

Bo Oynpa3eH NMIMHAPUICH Call CO JII/Ij aMeTap Ha OCHOBATa 9,2 Cm OTOIYBaM€ CJICH KaMCH.
Onpeuenﬂ T'O BOJIJYMEHOT Ha KaMCHOT, dKO HUBOTO Ha BOJaTa BO CaJIOT CE€ MOKa4M 3a 33 cm.

[Ipecmeraj ja MacaTa Ha €JIeH KeJe3eH JieTalb, IITO €
npuKaxat Ha nprex 60. [lumeH3uute ce fjafgeHu BO

cm, a S=7,8. / @

LipTex 60
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IV. 20. IOMM 1 EJEMEHTHU HA KOHYCOT.
OCKHMH ITPECEK

BupoBme fieka KpykHaTa IMIMHAPUYHA HOBPILIKMHA € POTAIMOHA MOBPILKHA MITO ce 100MBa
KOra Hej3MHaTa FeHepaTpuca € IpaBa NapajesHa Ha ocKaTa Ha BpTemeTo. Cera Ke ce 3amos-
HaeMme co efIeH APYT BUJ Ha poTalMoHa MOBPIINHA, YKja TeHepaTpuca € Ipasa IITo ja ceue
0CKaTa Ha BPTEHETO.

Heka p e efHa mpon3BOTHA HEMOJIBIXKHA IPABa IIITO Ke ja 3eMeMe
32 0CKa Ha BPTEmETO, a s - HEKOja MpaBa IITo ja ceve 0CKaTa p MOf
ocTap aron o Bo Hekoja touka S (upt. 61). [la 3amucnmme mexa
npaBara s ce BpTH (POTHpa) BO MPOCTOPOT OKOJY HEMOJBIKHATA
Tnpasa p, Taka IITO MOCTOjaHO ja ceve mpaBarta p BO ToYKara S 1oy
uct aroxn o. [Ipu Toa BpTeme Ha reHepaTpucara s OKOJIy 0cKara p,
OUHTIIENTHO € leKa HopmanaTa MO, ITo e cryIiTeHa off IPOM3BOTHATA

Touka M €s u M ¢ p KOH IIpaBara p, 00pa3yBa Kpyr co nenrap O
1 paMHIHA HOpMaJIHa Ha 0CKaTa p, a ToukaTta M o0pa3yBa KpyXXHHIIA
IITO IO OrPaHUYyBa TOj KPYT.

PoranyonaTa moBpumHa, mro ja 00pa3zyBa reHepaTprcaTa s npu
OBa BpPTEHE, CC BMKA KPyKHA KOHycHa moBpimmHa. KpyxkHara
KOHYCHA MOBPIIMHA UCTO KAKO W IWIMHAPUYHATA MOBPIIMHA €
3aKpuBeHa (Bamuecra) moBpmmHa. ToukaTa S ce BMKa BPB Ha
KOHYCHATa TOBPIIHA.

LipTex 61

Ha ro pasriegaMe BPTEHETO Ha €IeH NPAaBOAroJIeH TPUATOIHUK
AOS (AO L SO) okony eHa HETOBA KAaTETA, HA PUMED, OKOJTY KaTeTaTa
OS (upr. 62). OunrienHo e aeka: npaBara OS, OKOJy KOja ce BPTH
NPaBOArOJHUOT TpUAronHuk AOS Ke NpeTcTaByBa OCKa Ha BPTEHETO.
Cnopen Toa, cute TOUYKM Off cTpaHaTa OS OcTaHyBaaT HEIOJBHXKHU.
XunoreHysara AS Ha NpaBOArOJHUOT TPUATOTHUK, LITO ja ceye KOCo
ockaTa Ha BPTeHeTO, Ke 00pa3yBa MOBPIIMHA LITO € JIe] Ofl HEeKOoja
KpY>KHa KOHYCHa [OBPIIIMHA, YKj BPB € BO TOUKara S. [Ipyrara karera,
nak, A0 Ha TPUATOJNHUKOT, OUfiejKM € HOpMaJlHa Ha OcKaTa Ha
BPTEmETO, Ke 00pa3yBa Kpyr co nenTap O 1 paguyc R = OA (upr. 62).

IToBpimmHara, Koja € cocTaBeHa Off IeJOT Ha Kpy>KHaTa KOHYCHa
MOBPIIKHA CO BPB S, MITO € 00pa3yBaHa Off XUMOTeHy3aTa AS U Kpyrot
K(0,04) mro e o6pasysan off Katetata O4 (upT. 62) ro pa3ousa
MHOKECTBOTO TOUKH OJf TPOCTOPOT (INTO HE ¥ TpHIaraar) Ha JiBe
oOmacTu: BHaTpellHA ¥ HaJBOPEIHA. YHHUjaTa Off Taa MOBPLIMHA W BHAaTpelIHaTa 00JacT
IPETCTABYBA €/1HA 3aTBOPEHA M OIpaHWYEHa IPOCTOPHA 00JIACT, T.€. EJHO FEOMETPUCKO TEJO,
KO€ I'0 BUKaMe NMPaB KPY:KeH KOHYC.

LipTex 62
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[TocTojaT u fpyru BUIOBH KOHYCH, HO, OMJIejKU HUE Ke pasriefame, caMo MPaBU KPYKHU
KOHYCH, 3aT0a Ke TH BUKaMe caMO KOHYCH.

Hedpununnja: Konyc ce suxa itieao witio e 02paHu4eHo co 0ea 00 eOHA KPYIHA KOHYCHA
08PUIUHA €O 8D8 S U e0eH KDY?.

BpBOT Ha KOHyCHaTa MOBPIINHA Ce BMKA BPB HA KOHYCOT, KPYTOT c¢ BHKA OCHOBA (WJIN
0a3a) Ha KOHYCOT, a /IeJIOT O] KOHYCHATa MOBPIIMHA 3aKJTy9IeH Mel'y BpBOT M OCHOBATa - 6O4HA

MOBPIIMHA HA KOHYCOT.

Paamycot Ha ocHOBaTa ce BUKa pajjyc Ha KOHYCOT, a OTceukarta S4 Koja ro CBp3yBa BpBOT S
CO KOja 1 1a OMJI0 TOYKa Off KPYXKHUIIATa Ha OCHOBATa CE BUKA FeHepaTpuca Ha KOHYCOT.

ITpaBaTa mTO IOMMHYBA HU3 BPBOT S M LIEHTAPOT HAa OCHOBATA CE BHKA OCKA HA KOHYCOT,
a orcedkara SO off ockaTa Mef'y BpBOT U LIEHTapOT Ha OCHOBAaTA - BACHHA HA KOHYCOT.

Op HauMHOT Ha KOj HaCTaHyBa POTALMOHOTO TEN0-KOHYC, CIE/lyBa IeKa: CHTe TeHepaTpucu
Ha KOHYCOT MMAaT MCTa JOJDKHUHA.

.HpaBoaroneH TpHUaroiaHuK ABC co 1pas aroi BO TEMETO B ce BpTH

okoiy Katerarta BC. llITo o6pa3yBa npu Toa BpTee:
a) TeMeTo 4, 0) ctpaHara AB, B) ctpaHata AC, T) MPaBOAroJHAOT

TpUaronHuk ABC?

JIoJKMHATE HA PaiiycoT, BUCKHATA U TeHepaTpucaTa Ha KOHYCOT
Ke I 03HauyBaMe COOABETHO co OykBuTe R, H 1 s. BeymmHoct, Toa ce
JIOJKMHA HAa CTPAHHUTE HA NMPABOArONHAOT TpHAroJHUK A0S (1pT. 62),
Ta CIopef Toa, Ke ro 3a10BOJIyBaaT paBeHCTBOTO s° = R + H”.

Konycor ro nprame kako Ha jprex 63. [IpBo, ro qprame paMHOKpa-

KHOT TPUATOJHUK ABS cO 0CHOBA AB - IUjaMeTapoT Ha KOHYCOT U KPaKOT

AS - reHeparpuca Ha KoHycoT (upT. 63). KpyxHuijara Ha ocHOBaTa Ha LipTex 63
KOHYCOT ja IpTaMe KaKo eJuIca, PH IITO efiecH Hej31H e MTO € He-

BHJIJIVB IO I[pTaMe €O MCIPEKUHATA JINHH]A.

LipTex 64

AKO efiHa paMHMHA LITO TO c€4e KOHYCOT MUHYBA HU3 OCKaTa
Ha KOHYCOT, TOTalll IIPECEKOT CE BUKA Y OCKHH MPeceK Ha KOHYCOT.
OCKMHHOT TIpeceK Ha KOHYCOT € PAMHOKpPAK TprHaroiHuk (ASAC Ha
nprT. 64), YUK CTpaHU ce: B TeHePaTPHUCH W UjaMeTapoT Ha
OCHOBATa Ha KOHYCOT.

Bo cnenyjanen cnyyaj OCKHHHOT IPeceK Ha KOHYCOT MOXe Jla

Oujie 1 paMHOCTpaH TpuaroiHuk. Toa Ke Oujie, ako reHepaTpucaTa
Ha KOHYCOT € eIHaKBa Ha INjaMeTapoT Ha OCHOBATA, T.€. aKo s = 2R.

Konyc, Ha KO] OCKMHHOT IpeceK € paMHOCTPAaH TPUArONHUK,
Cce BIKA PAMHOCTPaH KOHYC.
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Kaksa purypa e mpecekoT Ha ejieH paB KOHYC CO paMHIHA, KOja €: a) HOpMaIlHa Ha OcKara,
6) muae HI3 ockaTa? Koj o THe mpecely ce BUKa OCKHH TIpeceK?

Ha0poj HekosKy npuMepu Ha MpeMeTH Kou MMaaT hopmMa Ha KOHYC.

Omnpepienu ru TOMXKUHATE HA PAJIRYCOT M TeHepaTpucaTa Ha KOHYCOT LITO ce A00uBa Kora
PaMHOKpaK TPUAroJIHUK CO OCHOBA @ = 6 cm U KpaK b =5 cm ce BPTH OKONy CUMETpanaTa Ha
ocHoBara?

Jlanu BO mpaB KOHyC IOCTOM TOYKA, IITO € €JHAKBO OAlajJieyeHa Off ceKoja TOYKa Ha
KPY>KHHUIIaTa HA OCHOBATa M BPBOT Ha KOHYCOT? AKO TOCTOH, KOja € Taa TouKa?

Hamu MoXe JIOJKMHATA Ha TeHepaTpucaTa Ha KOHYCOT fa Omje e HaKBa Ha: a) HeroBara
BUCHHA, 0) pagmycoT Ha ocHoBaTa? O6pa3noXu ro OAroBOpPOT!

[TpecmeTaj ja miomTHHATA HA OCKUHUOT TIPECEK Ha KOHYC, Yija TeHepaTpuca U paauyc Ha
ocHoBaTa ce:a) s= 13 cm, R=5cm, 6) s=8cm, R=4,8 cm, B) s=4,5 cm,R=2,7 cm.

Omnpepenu ja IOMITAHATA HA OCKHHUOT MPeceK Ha PaMHOCTPAH KOHYC CO pajjuyc Ha
ocHoBaTa R=6cm!

[Tpecmeraj ja muomTHHATA HA OCKMHMOT MpeceK Ha KOHYC Yhja BUCUHA € 15 cm,
are”eparpucaras =17 cm.

[TnomTuHaTa HAa OCKUHUOT NpeceK Ha €fIeH KOHYC, Yija BUCHHA € 9,6 cm, n3HecyBa 69,12 cm?.
Omnpepenu ro paguycoT ¥ reHepaTpucata Ha KOHyCOT!

Onpenn ja IWIONMITHHATA HA OCKMHUOT TIPECceK Ha KOHYC, UMja TeHepaTpuca s = 6 cm e
HaBeJIHaTa ClipeMa paMHHHATa Ha OCHOBATa Mof aro a) 60°, 6) 45°, B) 30°.

AKo 604HaTa NOBPIIKMHA HA €JIeH KOHYC ja iceueMe BIIOJIXK €/{Ha FeHepaTpuca, Torall KakBa
thurypa ke gobueme?

IV.21. MPEXA HA KOHYC

IIa 3€MEME €JICH KOHYC O[] KapTOH MJIM JJaMapuHa, I1a a I'0 U3PEKEME MO KPYyKHUIIaTa Ha

OCHOBATa 1 110 €f{HA TeHEepaTPHCa, KaKo LITO TOA € MOKaxKaHOo Ha IIPTeX 65 a. AKO I0T0A OCHOBATa
1 OOYHATa MOBPIIMHA HAa KOHYCOT I'M pa3BheMe, Taka IITOo la MOXKeMe HUB Jla TH TIOCTaBuMe f1a
JIeXar BO efJHa paMHWHA, Ke ja jobrueMe Mpekara Ha KOHYcoT (IpT. 65 6).

3abenexyBame fieka, 00YHATa MOBPIIMHA HA KOHYCOT CE Pa3BUBA BO €ICH KPYXKEH NCEUOK

(cexTop) umj pajnyc e eIHAKOB Ha reHepaTpucaTa (s) Ha KOHYCOT, a OIDKMHATA Ha JIAKOT - Ha
OMKMHATA HAa KPyXKHANATa Ha ocHoBaTa (27R). Criopey Toa, MpexkaTa Ha KOHYCOT Ce COCTOM
OJl €fieH KPYT U e/IeH KPyKeH ucevok (1pr. 65 0).

3apaua: [la ce HanpTa MpexaTa Ha KOHYC, Ylj pajnyc Ha ocHoBaTa € R = 1,2 cm, a

reHepaTpucara s =4 cm.
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Pemenue: [TpBo, Ke ja HatpTame pas-
BHEeHaTa GOYHA MOBPIIIMHA HAa KOHYCOT,
T.€. KPYXHUOT UCEYOK A A_S, unj pajuyc
€ e[IHAKOB Ha s = 4 cm, a JOJKWHATA HA
JaKOT My € efIHaKBa CO JIOJDKMHATa Ha
KpyXuunata (27 R) Ha ocHOBaTa Ha
KoHycoT. Ho, 3a fa ro HaupTame TOj
KPYX€H UCEUOK, TIOTPEOHO € MPETXOTHO
la TO OfipeiiMe HETOBUOT NpHMNajieH
IIEHTPAJIeH arol .

[To3HaTo BM € fieKa OJKUHATA HA

KPYXHHOT JIaK ja MpecMeTyBame CIo-
7TRo

180

pen dopmyitara [ = , kaje mTo R

€ pajiyc Ha KpyXKHUIIATa YK] Jiea € Toj J1ak. Bo 0BOj cnyyaj, Kaj HAMOT KPYKEH UCEYOK, IITO
cakame jia ro HalpTame, pajiyc e TeHepaTpucaTa s Ha KOHYCOT, a TOJKMHATA, MaK, HA TaKOT

Tpeba a Ouje elHaKBa YIITe 1 cO MEPUMETAPOT Ha OCHOBATa HAa KOHYCOT, T.e. Tpeba na e 2 7 R.

/Y24

Crnopep Toa, Tpeba 1a MOCTON OTHOCOT 180

HAIIMOT KPYXeH NcevoK Ke Oujie:

360°R 360°-1,2
a = =

=27 R op kajie TO GapaHHOT IIEHTPAIIEH arol Ha

s
Cera, co IOMOIII Ha arJoMep, To IpTame

IIEHTPATHAOT aronl o = X 4,54, =108°, na
OKOIly HETOBOTO TeMe S ONMIIyBaMe KpyXKeH
JaK co paguyc s = 4 cm (OpTt. 66). Taka ro
nobuBame KpyxKHAOT ncedok A A S. [Toroa
KOj ¥ f1a OMJI0 pajuyc Ha KPY>KHUOT MCEUOK
ro NMpojio/KyBame (HafiBop Off TakoT A A.)
3a orcedkaTa BO, Koja € elHaKBa Ha pajiycoT
Ha KoHycoT R=1,2 cm. HakpajoT o Toukarta
O omnmuryBame KpyXXHHIIA CO PaiyCc Ha KO-
HycoT. Taka ja joOuBame MpexaTa Ha faje-
HUOT KOHYC.

Hawmecto renepatpucata Moxe fa oupie
JafieHa BUCHHATA Ha KOHYcoT. Bo Toj ciyuaj,
reHepaTpucaTa s Ha KOHYCOT ja OlpefieyBaMe
KOHCTPYKTHBHO, KaKO XHIIOTEHY3a Ha Ipa-
BOArOJTHAOT TPUATOJHUK, UMja €[JHA KaTeTa €

=108°,

LipTex 66

pammycoT Ha ocHoBata (R), a pyrara Karera e BucuHaTa (H) Ha KOHYCOT.

AKo cakaMme Jja HarlpaBUMe MOJIEN Ha KOHYC Off KapTOH, TOTalll, TIPBO, ja I[pTame HeroBaTa Mpexka
Ha [apye KapToH, a MoToa ja ceueMe. Kora Kpy>KHHOT MCEUOK Ke IO CBUTKaMe TaKa IITO Jia CTaHe
0OYHa MOBPIIMHA HA KOHYCOT, a KPYroT fia TO TpeKJIomMe Ke ro obueMe 6apaHuoT MOfiel Ha

KOHYCOT.
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Hanpraj ja MpexxaTa Ha KOHYC, YiH JUMEH3UH CE:
a)R=1,4cm,s=3,5cm, 6)R=3cmuH=4cm.
Hampraj ja MpekaTa Ha paMHOCTpaH KOHYC, aKo €: a) R=4,2 cm, 6) s =7 cm. ITokaxu feka
pasBreHaTa OOYHA MOBPIINHA HA PAMHOCTPAHUOT KOHYC € OMYKPYT CO pajuyc s!

Harpraj Mpeka Ha monmyKoHyc (Teso mTo ce foOuBa Kora KOHYCOT ce TIPETOIIOBH CO EfIcH
HETOB OCKWH Mpecek ), ako € R=2,7 cm u s =7 cm. [ToToa HanpaBu MOJIes Ha ONYKOHYCOT!
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Konkas neHTpanes aroa uMa Kpy>KHHOT HCEYOK, IITO ce J00MBa CO pa3BUBamke Ha OOUHATa
NOBPILIKHA HA KOHYC €O paguyc 3 dm v reneparpuca 1 dm.

Konkas nenTpaieH aron uma KpykKHHOT HCEYOK, IITO ce JOOMBA CO pa3BUBame Ha OOYHATa
IOBPLINHA HA KOHYC CO pauyc 6 cm ¥ BUCHHA § cm.

KpyXHHOT nceyok, unj paguyc e 6 cm, uMa IeHtpaneH aron 150°. Toj KpyKeH Uceyok e
CBUTKAaH BO OOYHA MOBpPIIKMHA HA KOHYC. Ofpenu ro pafiuycoT Ha JOOMEHNOT KOHYC?
ITonykpyr co paguyc 7,2 cm € CBUTKaH BO OOYHA MOBPIINHA HA KOHYC.

Konkas e paguycoT Ha OCHOBaTa Ha TOj KOHyc?

Bucnnara Ha efieH KOHYC € €IHaKBa Ha PajjiyCoT Ha OCHOBaTa Ha KOHYCOT.

KakoB TpraromHuk € OCKMHHOT IpeceK Ha TOj KOHyC?

Bo xou ciyyan, arosiot pu BpBOT Ha OCKUHHUOT IIPECEK HA €JIEH IIpaB KOHYC Ke Oupe:

a) ocrap, 0)mpaB, B) Tam?

Konkapa e niaomTuHaTa Ha KPYKCH UCEYOK CO paguycC r 1 TOJIKAHA [Ha COOJJIBETHUOT nak?

V.22, INIOMITUHA HA KOHYC

Kaxko mrto BujjoBMe, moBpImHaTa (rpaHuijata) Ha KOHyCOT ce COCTOM Off €lHa OCHOBA (KpPyT)
¥ elHa Kpy>KHa KOHYCHa TOBpIIMHA - 00YHA MOBPIIMHA Ha KOHYcoT. Cropen Toa:

IlnomTuHaTa Ha KOHYCOT € €JHaKBa Ha 36HPOT HA IVIOIITHHATA HA OCHOBATA M IJIOITHHATA
HA Heropara 004Ha NOBpIINHA, T.C.

P=B+M,

Kajie ITO B e momTnHa Ha OcHOBaTa, a M - ITomTHHA Ha 60YHATA MTOBPIINHA HA KOHYCOT.
OcHoBaTa Ha KOHYCOT € KpyT, 1a 3aToa B =nR2%

Boynara noBpimHa Ha KOHYCOT € KprBa MOBPIIMHA, HO KOTa Taa Ke ce pa3Bue BO paMHUHA,
of1 Hea ce J00KBa efIeH KPYKeH HCeUOK (CEKTOop), UHj pajiyc € eAHaKOB Ha reHeparpucara (s)
Ha KOHYCOT, a JOJKMHATA Ha JIAKOT - Ha JOJKMWHATA Ha KpyxkHuuaTa (2nR) Ha ocHOBaTa Ha
KOHYCOT.




[To3naTto HU € J€Ka, IIOITUHATA Ha KPYKEH UCCUOK € CAHAKBA Ha MOJYIPOU3BOAOT O]
MOJIKMHATa Ha KPYZKHUOT JIdK 1 HCTOBUOT paanycC. Cnopen TOa, Ke BaxXHu CJICAHAaBa:

Teopema: bourailia iinowiiuHa Ha KOHYCOI e eOHAKBA HA HOAYIPOU3BO00Tl 00 00ANCUHATILA
HA KPYYCHULATA HA OCHOBAIIA U O0ANUHATIA HA HeZ08Ald 2eHePalipuca:

27R-s
M=T,T.6.M=ﬂRS.

Orttyka cnefyBa fieka, popMynaTa 3a INIOLITHHA HAa KOHYCOT, K€ IJ1acu:
P=B+M=nR?*+nRs, omHocHO P=7R (R +5).
Kaj pamHOCTpannoT KoHyc, ouaejku e s = 2R popmyara 3a Heropara IUIOMITHHA Ke TJI1ACH:
P=nR(R+2R)=nR-3R=3nR%.

3anayva 1. [TokpuBoT Ha eiHa Kysa mMa (hopMa Ha KOHYC CO reHepaTtpuca s =4,5 m u iujaMeTap
Ha ocHOBata d = 6 m. Konky MeTpy KBajjpaTHI JaMapyHa € IOTPeOHO 3a IOKPUBabe Ha KynaTa?

Pemenne: Tyka foafa npeBuj caMo IJIOMITHHATA HAa OOYHATA MOBPIIMHA HAa KOHYCOT, KOja
jampecMeTyBame criopeqi popmynara: M=nRs~3,14-3-4,5=42,39.
3Hauw, 3a NOKpHBaE Ha KynaTa NoTpeOHo e 42,39 m” naMapuHa.

3apaua 2. [IpaBoaronen tpuaronauk ABC co kateTu a = 4 ¢cm, b = 7,5 cm ce BpTH OKOIy
KareTara b. []a ce mpecMeTa IIOMTHHATA HA JOOMEHOTO POTALIOHO TEIIO.

Pemenne: [Ipu Toa BpTeme Ke ce oome Konyc co paguyc R=a=4cm n BucuHa H=5="7,5 cm.
3a npecMeTyBambe Ha IUIOLITHHATA HAa JOOMEHUOT KOHYC NOTPEOHO € fa ja 3HaeMe Heromara
reHepaTpuca.

['eneparpucaTa Ha KOHYCOT € €[[HAKBa Ha XUMOTEHY3aTa Ha NPAaBOATOIHUOT TPUATOJIHUK
ABC, a Ke ja onpefienume co npumeHa Ha [IutaroposaTa Teopema:

s=r* + H? =\[# +7,5 = /16 + 56,25 =[72,25 =8,5(cm).
[Toroa, co 3amena Ha R =4 cm 1 s =8, 5 cm Bo (hopMyJIaTa 3a IIIOIITHHA HAa KOHYCOT, TOOUBaMe:
P=nR (R+5)~3,14-4-(4+8,5)=3,14-4-12,5=3,14-50=157 (cm?).

3aga911

k3

IMpecMmeTaj ja ITOIITHHATA HA KOHYC, Y] PaiAyC i TeHEpaTpHUca ce:
a)R=3,5cm,s=1dm, 6)R=8cm,s=2dm.

[Ipecmeraj ja niomTHHATA HA KOHYC, aKO € TO3HATO:
a)R=3,5cm,H=12cm, 6) R=H=5cm, B)s=18cm, / :% .

. KpyxeH ncevok, unj paguyc e 1,2 cm u eHTpaneH aron 150°, € cBUTKaH BO 00UHA IOBPIIMHA
Ha KoHyc. [IpecMeTaj ja momTHHATA 1 BUCHHATA HA TO] KOHYC.
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HEj3MHATA OCHOBA € MHOTYArOJTHVK - BITUINIAH BO KPYXKHUI[ATa HA OCHOBATa
Ha KOHYCOT, a BPBOT M C€ cOBMmara co BPBOT Ha KOHYycOT (IpT. 67).
OuuriiefHo e eka, 60vHNTe paboOBH HA MMPAMUJIATA, MTO € BIUIIAHA BO
KOHYC, C& TeHEepaTpUCH Ha KOHYCOT.

aKo Hej3MHATa OCHOBA € MHOTYaroJHUK - ONHMIIAH OKOJTY KpyXKHHIATa Ha
OCHOBaTa Ha KOHYCOT, a BPBOT ce coBIara co BpBOT Ha KOHYCOT. Bo Toj
ciy4aj, 0OYHUTE SHOBU Ha ONMIIIAHATa MEpaMufa Ke ja fonupaar 6oyHaTa
MOBPIIIMHA HA KOHYCOT.

[Tpecmeraj ja TUIONMITHHATA HA PAMHOCTPaH KOHYC, aKo €:a) s =7 cm, 6) R =4 cm.

ITonykpyr co paguyc 8 cm e cBUTKaH BO OOYHa MOBpIIMHA Ha KoHyc. [IpecmeTaj ja
IUIOIITHHATA HA TO] KOHYC!

[TnomTrHATA HA OCKWHMOT MpeceK Ha efieH KoHyc e 192 ¢cm? a BucwHaTa My e 16 cm.
ITpecmeTaj ja miomTHHATA HA KOHYCOT!

Enen cronb Bo hopMa Ha IMIMHAAP CO iMjaMeTap Ha OCHOBaTa 9 dm 1 BucuHa 2,5 m, 3aBpIyBa
Ha BPBOT CO PaMHOCTpaH KOHYC, IITO MMa OCHOBa KaKo W MWIMHAapoT. [IpecMeTaj ja
IIIOIITHHATA HA TO] CTOJO!

Onpeny TO OTHOCOT Off IUTONITHHATA Ha OCHOBaTa (B) 1:

a) 6ounara mmomrtnHata (M), 6) muomrurHarta (P) Ha efleH paMHOCTpPaH KOHYC.

[TnomTrHaTa HA OCHOBATA HA €[IeH paMHOCTPaH KoHyc € B = 157 cm?. Onpenu ja 60uHaTa
IJIOIITHHA ¥ TJIOMITHHATA HA TO] KOHYC.

[TnomTrHATa Ha €[leH paMHOCTpaH KoHyc e P = 129 dm’. Onpepesnu ro HErOBUOT pajiuyc.

PaMHOKpaK TpHarojHuK co OCHOBa 12 ¢cm ¥ BUCHHA § cm ce BPTU OKOJIY CBOjaTa OCHOBA.
ITpecmeraj ja niomTHHATA HA JOOUEHOTO POTALMOHO TENO!

KBappat co cTpana 6 cm ce BpTu 0KOJTy efiHaTa cBoja fujaronana. [Ipecmeraj ja miormruHaTa
Ha JOOMEHOTO POTAMOHO TENO!

Iv.23. BOTYMEH HA KOHYC

3a enHa nMUpaMua BelUMe JieKa € 6UUWIAHA BO NaJieH KOHYC, aKo

3a efiHa IMpaMufIa, TIaK, BEJIUME JIeKa € OUUWAHA OKOITY JIalieH KOHYC,

LipTex 67

Ha nprex 68 npercraBenu
ce TpU CKIIaJiHN KOHYCH, BO KOU
ce BIHIIAHY IO €/{HA IPaBUIIHA
nupaMuja U Toa BO NPBUOT,
€ BINIIAHA NIPaBUJIHA TPUAroJ-
Ha, BO BTOPHUOT - NpaBHUIHA
IIECTAroNHa, a BO TPETHOT -
NpaBUJIHA ABaHaeceTarojHa
nUpamMupa.

LipTex 68



AXO0 BO J1ajieH KOHYC (MM BO CKJIAJTH! KOHYCH ) BIUIIYBaMe MPABIITHA MPAMHUIIHA CO TOTONEM
¥ c& TorosieM Opoj cTpaHu (SUoBH) (IPT. 68), OUNUTIEHO € IeKa, INIOMTHHUTE HA OCHOBHUTE Ha
THE MUpaMUA Ke pacTaT U ce MoBeKe Ke ce NMpUONMXKyBaaT 10 IVIOUITHHATA HA OCHOBATA Ha
KOHYCOT, a, ICTO TaKa, ¥ BOIYMEHNUTE Ha TaKa BIUIIAHUTE PABUITHI THPAMU/N K€ pacTat u ce
noBeKe Ke ce mpuOMKyBaat 10 BOTYMEHOT Ha AIECHUOT KOHYC.

Toa HE ynatyBa Ha 3aKIy4OK, iekKa 3a IPeCMETyBambe Ha BONYMEHOT Ha KOHYCOT MOXKeMe fia
. . BH
ja mom3yBame uctata opmysa co Koja ro mpecMeTyBaMe 1 BOJTYMEH Ha MupaMuuTe V = —.

Cnopen Toa Ke Baxu ClejiHaBa:

1
Teopema: Boaymenoili Ha kKoHycoill e eOHAKO8 HA 5 00 {Ipou368000ill Ha UAOWILUHATIA Ha

HeZ08ailla OCHOBA U O0ANCUHATIA HA BUCUHATIA, . e.
xR’H

V= — MO ouniejku B =nR2, 3aT0a V = 3

3a ompefienyBame Ha BOJTYMEHOT Ha PaMHOCTPaH KOHYC (s = 2R) mpBo MOTpeGHO € fa ja
omnpenenumMe Herosata BucuHa. Co nmpuMmeHa Ha [IutaropoBara Teopema nmame:

H=(QRP-R=4R-R*=3R% aorryka H =~/3R> = R\3 .
Cnopeu TOAa, (1)0pMYJIaTa 3a BOJIYMCH Ha PaMHOCTPAHAOT KOHYC I'TaCH:

2 2 n:R3
AR 7R R\/g,T.e. V=—\/§.
3 3 3
3apaua 1. Enen kyn necok nMa (popma Ha KOHYC €O reHepaTpuca s = 2,5 m 1 nepuMeTap Ha

ocHoBara L = 12,56 m. [Ta ce onpepenn BOTYMEHOT Ha IECOKOT?

V=

Pemenne: Off NO3HATHOT IepUMETap Ha OCHOBaTa L = 27R, IpBO, TO HAOI'aMe PajuycoT:
_L 12,56 12,56 _ (m)
2 2-3,14 6,28 ’
a moroa co npuMeHa Ha [luraroposara TeopeMa - BHCHHATa HAa KOHYCOT:

H=Ns—R =y2,5 -2 =/6,25-4 = /2,25 =1,5(m).
Bonymenot Ha necokot Ke Owupie:

_7R’H _3,14-2°-1,5
3

3apgaua 2. KonkaBa Maca ¥Ma OJlOBEH paMHOCTPaH KOHYC €O AujaMeTap d = § cm, Kora ce
3Hae JieKa I'yCTUHATa Ha 0JI0BOTO € 11,47

14 =3,14-4.0,5=3,14-2=6,28 1.e. V26,28 m’.

Pemenne: [IpBo ro npecMeTyBaMe BOIYMEHOT HAa pAMHOCTPAHHOT KOHYC:

_aRB 3,14-4°1,73
s
Macata Ha KoHycoT Ke Oupie: M=Vs=115,9-11,4=1321,26(g), T.e. M~ 1,32 kg.

vV

=115,8869 ,1.e V~115,9 cm®
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[TpecmeTaj TO BOJIYMEHOT Ha KOHYC, aKO ce aJicHN:

a)r=7cm,H=6cm,6)r=3 cm,s=5cm,B) H=3 dm,s=3,4 dm,r)s=2 dm,H=R.
ITpecmeTaj To BONYMEHOT HAa pAMHOCTPAH KOHYC, aKO € aJIeHO:
a)R=6cm,6)s=14cm,B) H=5cm!
BucuHara Ha efieH KOHycC € 4 m, a IepUMeTapoT Ha OCHOBaTa My € 15,7 m.
ITpecMeTaj TO HETOBMOT BOTYMEH!
Oppenu Konky cm’ Te4HOCT coOupa efiHa Jaiia Bo (hopMa Ha KOHYC CO BUCHHA 7 cm U
[jameTap Ha OTBOpOT 9 cm!
Boaymenot Ha KonycoT V = 107 cm’, a BucuHata My e H=12 cm.
Onpenu ro pajiycoT Ha KOHYCOT!
[TnomTrHAaTa HA OCKMHIOT MPEeceK Ha efieH KOHYC e 43 cm?, a pauycoT My e 4,3 cm. [Ipecmeraj
r0 BOJIYMEHOT Ha TOj KOHYC!
Enno mapye namapuHa, Bo (hopMa Ha KpYXeH HCEYOK CO pajnyc 6 dm ¥ IEeHTpaIeH aroa
216° e cBUTKaHO BO KOHYC. Oipe/y ro BOAYMEHOT Ha TOOUEHUOT KOHYC!
Ila ce mpecmeTa BONTYMEHOT Ha KOHYC, aKO INIOIITHHATA Ha OOYHATa NMOBPIINHA My €
M=15% cm?, a IomTHHATA Ha OcCHOBaTa B =91 cm’.
Enen paMHOCTpaH IMIMHAAP W €I€H PAMHOCTPAH KOHYC CE CIEIEHH CO CBOMTE CKIIAIHA
OCHOBH, 4¥j AujameTap € d = 6 cm. [la ce ofpean MIOMITHHATA U BOIYMEHOT Ha Taka
KOMOMHHUPAHOTO TEJIO.
PaMHOKpaK TpraromHuk co ocHOBa a = 2,8 dm u Kkpak b =5 dm poTHpa OKOJy BUCHHATA.
Opnpenu ro BONyMEHOT Ha JOOMEHOTO TeNo!
KBappar co nujaronasna d = 8 cm poTupa OKOIly €fiHa CBOja AmjaroHana. Jla ce mpecmeraar
IUIOIITHHATA U BOIYMEHOT Ha JOOMEHOTO TeNo!
Pom0 co ctpana a =5 cm 1 BucHHa h =4 cm poTHpa OKOJy eHa cBoja cTpaHa. [la ce ofpeaar
IJIOIITHHATA ¥ BOIYMEHOT Ha JOOMEHOTO POTALMOHO TEJO.




Iv.24. IIOUM 3A COEPA 1 TOIIKA.
EJEMEHTH

Hexka O e npou3BosHa Touka Off IPOCTOPOT U R KOj 1 J1a OUIIO TIO3UTHBEH peaneH Opoj.

Hedpununuja 1. Mroxcecitieoitio 00 cuitie iio4Ku 00 UPOCOPOTL, HUewino paciiojanue 00
& 0a0ena ukcra wiouxa O e eOHaks0 Ha R, 20 suxame cghepa u 2o os3naqysame co S (O, R).

Toukara O ja BuKame menrap Ha ccepata, a 6pojoT R pagmye Ha cpepara. OTceukara mTO
o COeMHYBa EHTapoT Ha cepara co Koja 1 ia OuIo Touka M off Hea, NCTO TakKa, ja BUKame
panuyc Ha cpepata, oupiejku OM = R . OTceukaTa, ak, Koja COefIuHyBa IBe MPOU3BOJIHH TOUKH
of1 cpepaTa, ce BUKA HEj3MHA TeTHBA. A TeTHMBa Ha cdepara IITO MUHYBA U HU3 HEJ3MHUOT
IIeHTap ce BuKa AujameTap Ha cdepaTta. OunriesHo e feka H0KMHATA Ha CeKOj Aujamerap e
e/JHaKBa Ha IBa pajinyca, T.e. d=2R.

Kpajuure Touku Ha KOj U ia OWJIO AujamMeTap ¥ BUKaMe AHjaMeTPaIHO CHPOTHBHA TOYKH
Ha cepara.

[TorcereTe ce Ha necuHnIjaTa HA KpyKHULATa! Bo 1mTO € pasznukara Mel'y KpyKHULATA U
ctepara? Bo mro ce pa3nukyBaar ie(MHANUATE HA THE 1B (PUTYpH (MHOKECTBA O TOUKM)?

3HaeTe Jieka KpYXHHIATa € KpHBa 3aTBOPEHA JIMHKMja BO PaMHUHATA, a KakBa (urypa e
cepara?

3amucneTe cu ieKa efjHa MOTYKPYKHAUIA co neHTap O u paguyc R
poThpa OKOJIy cBOjoT mujamerap AB (upt. 69). OunriegHo e neka
TpH TOa BPTeHE ceKoja Touka M of1 oO6pa3yBaHaTa poTaluoHa MOBp-
IIMHA € Ha pacTojaHue R off IeHTapoT Ha MONTYKPYXKHUIATA. 3HAYUH,
Taa poTalyoHa noBpirHa e eHa cepa S(O, R).

Cnopep Toa, cpepata MoKeMe fia ja pa3rieyBaMe Kako poTaly-
OHa TIOBPIIMHA IITO ce JoOMBa P BPTEHETO Ha eIHA TIOTYKPYKHHIIA
OKOJIy CBOJOT JIjaMeTap.

Ounrnenno e aexa cepara S(O, R) ro pazduBa MHOXKECTBOTO
TOYKH Off MPOCTOPOT (IITO HE U NpunaraaT) Ha iBe 00IaCTH: 6HAllL-
pewHa u HaosopewHa. Y HjaTa Ha chepata 1 Hej3MHaTa BHaTpeIIHa
00J1acT MpeTcTaByBa e/lHa 3aTBOPEHA U OTpaHMYeHa POCTOPHA 00IacT,
T.€. [IHO TEeJI0, KOe TO BUKaMe TOMNKA.

3naun: Tonka ce BUKa TeJIOTO IITO € OrpaHUYEHO €O eTHa cepa.

[Torcetere ce Ha neduHunmjaTa Ha Kpyr! Tonkara, cIMYHO Ha AepUHULKMjaTa HA KPYTroT,
00MYHO ja ieouHUpaMe Baka:

HMeduaummja: 2. Touka e MHOINCECUB0 HA cUilie WOYKU 00 UPOCIIOPO, HUeULilio pacitiojanue
2 00 eOHa pukcHa iwouka O He e ilo2oaemo 00 R u ja osnauysame co T[O, R].

=
L=
wLn
=
- =
=
e
=
Lo
- ==
b
=
o
g
k-




i |
=
==
=
=)
£
E
=
g =)
=

Moxewme na 3a6enexume aeka cepata S(O, R) e mogMHOXKecTBO off TonkaTta T [0, R] n
IpeTCcTaByBa HETOBA FPAHUIIA.

Henrapot, paguycot, TeTHBaTa 1 JujamMeTapot Ha chepara S(O, R), UCTO Taka, ce BUKAAT:
yeniuap, paouyc, wieiiuea vi oujameidap v va ronkata 7' [O,R].

Hwuz nenrapor OHa egna tonka 7O, R nanocraBume pamuanHa 2. [ Ipecekor 2NT'[O, R] € paMHMHCKa
turypa Koja ce cocTom Off CUTE TOUYKH, Yie pacTojanue o Toukata O €X He e moroaemo of R.
3aroa, 0BOj mpecek Ke MpeTcTaByBa Kpyr co LeHTap Bo O U pauyc R U ce HapeKyBa rojiem
KPYT.

3Hauu, 20.1em KpYy2 e iipeceKoili Ha eOHa WOKA U PAMHUHA, KOJa MUHYBA HU3 UEHINAPOUl HA
woukaiua.

[IpecekoT Ha efgna cpepa S(O, R) co TpoU3BOTHA
paMHHHA, KOja MUHYBa HU3 IIEHTApOT Ha cepara, e
KpYy>KHHIA co neHtap Bo O 1 paguyc R u ce HapekyBa
rojieMa KpyXHHIA.

Ako, nak, cipepata S(O,R) ja npeceueme co pam-

HuHa X 3a Koja pacrojanueto o O o 2 e ¢, npu
mTo 0 <c <R, (mpt 70), Ke MOKaskeMe ieKa MPeceKOT
Ke Omyie KpyKHMIA, HO co noMman paguyc. Heka O'e
OpTOrOHallHA NpOoeKIyja Ha ToukaTa O Bp3 paMHH- 2

nata Y. Kopucrejkn gexa OM =R n 00 =c¢
(mpt. 70), o mpaBoaroiHNOT TprarodHuK OO'M
nobusame

r=MO =NOM -00" =\R*-¢* <R
1 r Ke Oupie paguyc Ha OapaHaTa KpyxHuna. OBaa KpyKHALA Ce HAPEKYBa Masa KPyXKHHUIA.
AKko HamecTo ipeceKoT Ha cpepaTa S(O, R) u pamHuHaTa 2 6Gapame npecek Ha TonkaTa T(O, R)
1 paMHHHATa 2, 0apaHUoT Ipecek Ke Omjie Kpyr co UCTHOT pajuyc » co UcTuoT eHrap O'.
OBOj Kpyr ce HapeKyBa Maj KpyT.

Axo Oapame npecek Ha Tonka T[O,R] uiu chepa S(O, R) co
pamHmHaTa 2 npu mTo Touykara O ce Haofa Ha pacrojanue R 10
2, Toram mpecekot Ke 6upie eana Touka T (mpt.71). Bo Toj cimyyaj
3a 2 BeJMMe JieKa € TaHreHnTHa paMuuHa 3a tonkara T[O, R],
ofiHOCcHO cpepara S(O, R), a T ce HapeKkyBa jonupHa ToUKa. AKO,
NakK, pacTojaHueTo off Toukara O 0 paMHMHATA 2 € TIOr0JIeMO
on R, Toram pamanHata 2'm Tonkara T[O, R], ogHOCHO cpepata
S(O, R) Hemaar 3aeTHUYKM TOUKH.

Ha npumep, ako 3emjaTta Kako TeJo ja TpeTupame Kako TOTl-
Ka, TOTall eEKBaTOPOT NPETCTaByBa rojemMa kKpyxxuuia. Mcro taka,
MPOM3BOJTHO U30paH MEPHINjaH € MONYKPYKHHIA KaKO JIeN Off
roneMa kpyxHuna. Cekoja napasesna, pa3inuHa off €KBaTOPOT LipTex 71
IpeTcTaByBa Maja KpyKHHIIA.




Kakga ¢urypa e MHOXECTBOTO TOUKH BO IIPOCTOPOT, KO Off iafieHa Touka T ce opane-
yenn 4,5 cm?

Kaksa ¢urypa npetcraByBa IpeceKoT Ha TONKa U paMHKUHA?

Tonka co paauyc 3,4 cm e mpeceueHa co paMHIHA, KOja € Ha pacTojanue 1,6 cm off IeHTapoT.
Oppenu ri paguycoT, IEPUMETAPOT U INIOUITHHATA HA TOOMEHHOT Tpecek!

Enna Tomka e nmpeceyeHa co paMHIHA, KOja € Ha pacTojanue 3 cm off ieHTaport. Onpenenn
0 paJiuycoT Ha TOMKATA, aKO JOOMEHNOT MpeceK uMa IuomTuHa 50,24 cm?,

Papguycot na efna Tonka e 1 dm. [TpecmeTaj ru nepuMeTapoT 1 INIOMITHHATA HA PECEKOT,
IITO IO IPENOJIOBYBa paiycoT Ha TonKaTa?

Enen rpap ce Haora Ha 45° ceBepHa reorpadcka mupuaa. Ofpeiu ja JomKiuHaTa Ha mapa-
JenaTa Ha KOja ce Haofa Toj Ipaj, ako 3HaeMe JieKa pajuycoT Ha 3eMjaTa e 6370 km.

[IpecmeTaj ro paguycoT Ha TONKa, aKO MEPUMETAPOT HA TOJEMHUOT KPYr Ha TONKaTa
e 18,84 cm.

ITpecmeTaj To paycoT Ha TOMNKA, aKO IUIONITHHATA Ha fIeH HEej3MH ToneM Kpyr e 78,5 cm?
Hus xowu 1Be Touku of1 chepara MOXKaT fia ce MoBIeYaT MOBEKE TONEMH KPYKHUIH?

Tpu mapanenHu paMHMHH O paceKkyBaaT AWjaMETApPOT HA TONKATa HAa YETHPH €THAKBU
nenoBu. Openu r'u IOITHHATE HAa JOOUEHUTE TPECEIM HA TONKATA CO THE pAMHUHM, aKO
ToIKaTa uma paguyc R=12 cm.

IV.25. IVIOMTUHA HA COEPA

CcpepaTa € KpuBa NOBPIIAHA UCTO KAKO U OOuHUTE NOBPIINHA Ha NWJIAHIAPOT U KOHYCOT.

BupoBme fieka i IUIMHPUYHATA U KOHYCHATA TIOBPIINHA YCleaBMe ia TH , pa3BuemMe” BO efjHa
paMHUHa, T.e. 1a TH HanpaBuMe pamHu. MefyTtoa, cdepara, 3a pa3nuka o HUB, IO HUKAKOB
HAYWMH HE MOXKEMe J1a ja , pa3BueMe” (CO CHTEe CBOM JIEJIOBH /1A ja TOCTABMME) BO €[THA PAMHHHA.
3aToa, HeMaMe MOXHOCTH fia ja fo0reMe MpeKaTa Ha cdepaTa 1 Off Hea Jja corsiefiaMme Kako Ke
ja mpecMeTyBaMe Hej3MHaTa IIOLITHHA.

3a miomTuHaTa Ha cepaTa Baxu clefiHaTa TeopeMa, Koja Ke ja npudgarume 6e3 [oKas.

Teopema: [1rowitiunaitia Ha cpepailia e eOHAKBA HA 4eUPUKDATUHATIA HAOUIUUHA HA

HEJ3UHUOLUIL 204eM KDY?2, UL.e.

P=4-7R (1)

Kaode witio R e paouyc Ha chepaitia, 00HOCHO WOTKATIA.
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AKO He € Mmo3HaTa IUIOIITHHATA Ha cepaTa, a Tpeda fa ce onpeean HEj3UHUOT PanycC,
toram off ¢hopmyaata (1) necHo Haofame fieka:

P 1 P 1
R*=— ommocuo R =,|— — , xane mro —~ 0,318
4r T 4 T

Hocaeouya. Iaowitiunuitie Ha 08e cghepu ce 0OHecy8aaill Kako Keaopailiuilie HA HUBHUILe

paouycu: P 4x R’ ) R’

P, 4zR’ R

3apaua 1. Oxomny Komka co pa0 a = 6 cm onumiana e cpepa. [Ja ce npecmeTa MIOIITHHATA HA
Taa cepa.

Pemenne. buyiejku cute TeMumba Ha KOI[KaTa MOpaarT fia Jiexat W Ha ONuIlIaHaTa cgepa
OKOJTy Hea, 3aT0a IEHTapoT Ha cdeparta Ke ce Haof'a BO OHaa TOYKa Of KOI[KaTa, KOja € e[HaKBO
offlaJieyeHa off CUTe HEj3MHU TeMHIba. Taa TouKa e MPeceKoT Ha AMjarOHaINTe Ha KOIKaTa.

Cnopen Toa, onuianara cepa OKoJy KOIKaTa Ke UMa pajlyc eHaKOB Ha MOJIOBUHA Of
NOJKMHATA Ha JiWjaroHajara Ha KolKaTa, T.e.

Rod_a3i_6¥3 _, 3(cm).
2 2 2

Bapanata nnomruHa Ke Oupe:

P=4zR’ = 47z(3J§)2 — 4727 =1087(cm’).

3anaua 2. [lepumeTapoT Ha TONEMHUOT KpYr Ha efjHa Tonka e 9n dm. [la ce mpecmera
IJTOIITHHATA HA TONKATA.

Pemenne: Oy nepuMeTapoT Ha TOJIEMHUOT KPYT MOKEME ia TO Of[pefiluMe PauycoT Ha
TOomKaTa, T.e. o L = 27R Ke umame:

_L 97 _
2r 2w

BapanaTa nnomTrHa Ha TonKara, Torai Ke ouje:

4,5(dm).

P=4nR*=4n-4,5=4n-20,25=81m~254,34(dm?).
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[Tpecmeraj ja TTOMTHHATA HA TOTIKA, UMj pauyc e: a) 3,5 cm, 6) 1 dm, B) 14 cm.
[TnomrrunaTa Ha TONKA € 452,16 cm?. Onpeiu ja IIOMITHHATA HA TOJIEMUOT KPYT Ha TONKaTa!
[TnomTiHaTa Ha TONEMHUOT KPYT HA efHa Tonka e 91 cm’. [Ipecmeraj ja miomrTuHaTa Ha
Tonkara!

[IpecmeTaj ja niomTrHATA HA TIOBpIIMHATA HA 3eMjaTa, KOra 3Haell leKa AOJKIHATA Ha
exBatopoT e 40 000 km.

Kako ce ofHecyBaat miomTHHUTE Ha fiBe chepu, YUU PaIUyCH Ce:

R =2cmuR,=3cm?

Kako ce ofgnecyBaat pamycute Ha fiBe cepu, aKO HUBHHUTE IIOIITUHY CE OJ[HECYBAaT:
a)l:4, 0)4:9, B)4:25?

Konky matu Tpeba fja ce 3roneMu JoJKWHATA HA WjaMeTapoT Ha cepara, Taka IITO
Hej3MHAaTa IUIOMITHHA JIa ce 3rojieMu: a) 4 matu, 6) 9 naru, B) 25 matu, r) 100 matu?
Panmycure Ha iBe cpepu ce 6 cm 1 S cm. Onpeqieny ro paguycoT Ha cpepata unja Mo THHA
e elHaKBa Ha: a) 30MpoT, 6) pa3nuKaTa off ITIOLITHHATE Ha aleHuTe chepH.

Kynomnara Ha efjHa sBe3apHmia mMa hopma Ha nosxycgepa co aujamerap 15 m. Konky m?
OakapHa JJaMapKHa € NOTPeOHO 3a IIOKPHBabE Ha Taa KyIoJa, ako Ha OTIAJIOIH Ce CMEeTa,
yuire 18%?

Pannycot Ha Mapc, npu6iamnxkHo, € eJHaKOB Ha [IOJIOBMHA Off painycoT Ha 3emMjara, a pajiu-
ycoT Ha Jynutep e 11 natu moronem o paguycot Ha 3emjaTa. Konky natu miomTrHaTa Ha
TMOBpIIIMHATA Ha Jynmutep e morojieMa off INTONITHHATA Ha: a) 3emjaTa, 6) Mapc?

Hanena e Konka co pabd a =9 cm. Ofipe/iu ja MIOIITHHATA HA TOIKA, IITO €:

a) BOMIIaHa BO KOIKATa, 0) OMHIIaHa OKOJIY KOIKAaTa.

Jlokaxu fieka: paMHOCTpaH KOHYC 1 IOy TOIKA, KOW IMAAT CKJIJHA OCHOBH, UIMAaT eTHAKBU
IO THHA!

Iv.26. BOJYMEH HA TOIIKA

Ila 3emeMe JiBe JaIm off KoM efjHaTa nMa popMa Ha ONyTOIKa, a ipyrata (popma Ha KOHYC.

YarmTe HeKa IMaaT €[HAKBU PajIAyCH Ha OTBOPHUTE, a IITAO0UMHUTE HEKA UM OWJIaT HCTO KOJIKY
IITO € PaJnycoT Ha OTBOpHTE (TIPT. 72)

JleKa IpBaTa MONyTOMYEeCTa Yallla ce HaloJIHYBa TOYHO CO JIBE
TIOJTHU KOHYCHU YaIiy Bofia. Toa HU MOKaXyBa fieka BOTYMEHOT
Ha IIOJYTONKATA € IBa IATH IIOTOJIEM Off BOTYMEHOT Ha KOHYCOT,
IITO UMA PaJiNyC U BUCHHA €IHAKBU HA PAAUYCOT HA TOJNY-
TONKATa; @ BOIYMEHOT Ha I[eslaTa Tonka Ke Oujie YeTUpy naTu
IIOT0JIEM Of] BOIYMEHOT Ha TO] KOHYC.

AKO ¥MMaMe JIBe TaKBH Yallli, TOTAIll JIECHO CE YBEpyBaMe
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bupnejku BoyMeHOT Ha KOHYC, uMja BucuHa € H = R e efHaKoB Ha:

7R*-H 7#nR*-R 7R’ ) 4zR’
= 3 = 3 = 3 , 3aTOa BOJIYMEHOT Ha TOIKaTa, Ke Oupe: V= 3

‘ 3
J Teopema 1: Boaymenoiu Ha itioiika co paduyc R e eOnakos na V = gzl . (1)

R
3abenexyBaMe IeKa BOJYMEHOT Ha TONKATa MOXKe Jla ce 3ammiue Bo o0nmuk V' = 3 -P

kajie P=4 7 R? e miomrnHa Ha TONKATa.

3apnaua 1. [la ce ofpeam Macata Ha effHO fyJe (Kene3Ha TONKa), 4ij fujamerap € 14 cm,
akos=17,8.

Pemenne: [1pBo, Ke ro npecmerame BOIYMEHOT Ha [yJIETO:

4R’ N 4.3,14.7°
3 3
Macara Ha fynero ke oupe: M=Vs=1437-7,8=11208, 6 (g) ~ 11,2 (kg).

|4 =4,19-343=1437,17 1.e. V~ 1437 cm’.

3anaua 2. Openii ro BOJIYMEHOT Ha TOIKa, yrja miomtrHa e 100w cm?.

Pemenue: On popmynaTa P =41R* Ke ro ogpeume panycoT Ha TOTKATa:

P 10077
R=,—= —:\/25:5(cm).
4 4
BapanuoT BomymMeH Ha Tonkara, Kora ce o3HaTH Hej3uHaTa ITOIITHHA U pajiuyc, Ke ouie:

V=P-£=1007r-§z523,3(cm3)_
3 3

I[TpecmeTaj ro BOTyMEHOT Ha TONKA, Ydj pajuyc e: a) 2,5 cm, 6) 4 cm, B)12 cm.

lla ce mpecMeTa MIOIITHHATA ¥ BOTYMEHOT Ha TOIKA, YHj AMjaMeTap e:

a)9cm, 6)2,6dm, B)3cm.

Konky meTpu KyOHH cTakiIeHa Maca e ToTpeOHo 3a fia ce HanpasaT S00 crakieHu nTycTepu
BO (hopMa Ha TOIKa, CO BHATPEIIEH iujamMeTap 32 cm, a HagBOpeIeH aujameTap 33,4 cm?




Mmame fiBe 4arm, off Kou efiHaTa mMa hopMa Ha IOIyToNKa co pajguyc R, a ipyrara ¢op-
Ma Ha KOHYcC co paauyc Ha ocHoBaTa R u Bucuna 2R. Koja yama coOnpa noseke?

Bo epna xorika co pad @ = 7 cm e BimiIana Tonka. [IpecMeTaj ja miomTrHaTa 1 BOTyMEHOT
Ha Taa Tonka’

[llynnuBa MeTamHa TOMKa co HaiBOpELIEH fujamMeTap 4 dm u iedenrHa Ha sufoT S cm, Tpeda
Jla ce MPeTOoNy BO MachBHa Tonka. Ofpey ro paguycoT Ha foOMeHaTa Tonka!

Pannycute Ha iBe MeTaHu TONKH ce: 7,5 cm 1 4,5 cm. Opesi ro paiycoT Ha TOIKaTa HITO
ce o6MBa Kora JIBeTe TONKH Ke ce mpeTonaT Bo efna. (Kopucru feka 8° =512 ~513).
[TpecmeTaj ro BoyMeHOT Ha aTMOcepaTa, ako 3Haell ieka Taa e iederna 200 km, a paguycoT
Ha 3emjata e 6370 km.

Enna macuBHa Tonka oy 6akap uMa maca 10 kg. Onpenn ro pajuycor Ha TOIKara, ako
rycTHHaTa Ha 0akapor e 8,9.

=
L=
L
=
-
=
e
==
—
L
=
S
| -

Tpu mMeTanuu Tonku co paguyc 3 cm, 4 cm 1 5 cm Tpeba fa ce IpeTomaT BO €Ha TOIKA.
Onpenu ro paguycot Ha HoBaTa Tonka! (Kopuctu aeka 6° =216).

Enen pesepsoap 3a Bofa ce cOCTOM Off IIONYTONKA €O paguyc 4,5 m U efieH UUIMHAAP CO UCT
TONKAB pajnyc Ha ocHoBaTa (1pT. 73). Komky hl Boga cobmpa Toj pe3epBoap, ako BUCHHATA
Ha IWJIAHAPUYHUOT e Off Hero u3HecyBa H=3 m?

e

9m
| |

IBm §2R
>
o R

LipTex 73

LipTex 74

‘ Ha nprex 74 Haupranu ce: quInHAP, KOHYC U TONKA. PajiiycuTe Ha OCHOBUTE HA IUJIAH-
IApOT ¥ KOHYCOT Ce €HAKBU Ha PaJinyCOT HA TONKATA, 3 BUCUHUTE HA IMIMHAAPOT ¥ KOHYCOT
ce e[IHaKBHU Ha IjaMeTapoT Ha Tonkara. [Tokaxku ieka BOMyMEeHOT Ha [UINHAAPOT € ETHAKOB
Ha 30MpOT Off BOJIYMEHUTE HA KOHYCOT ¥ TONKATA.

' /24 3A MOBTOPYBAIE U
33&1{ " YTBPAYBAME - IV

. Konxky npasu onpefenysaat 4 paznuyan Touku A, B, C u D Taksu mito A, B u C ce KonuHe-
apHy, a D He e KoluHeapHa co HuB?

@) Konky paMHUHH ce ONpeieeHH O 4 HeKOMITAHAPHI TOUKH BO POCTOPOT?
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[IpaBuTe a, b v ¢ 1BE 1O [1BE ce ceyaT. AKO MPaBUTE b U ¢ JeKaT BO PAMHUHATA X, TaJH 1
NpaBaTa a JI€XN BO paMHAHATA X7

Pamuunara e omnpeeciicHa Co NBE pa3jiniyHu MapaiC/THU IIpaBu. HOKa}KI/I.

Jlokaxu feka, ako TpaBara p € napajieiHa co HeKoja mpaBa ¢ Koja ekl BO paMHUHATA Z,
Toram p ||Z .

IpecMerTaj ja TOMKMHATA 4B , aKO € TO3HATO iecka A'B’ = 7em, AA'=4cm u BB' =8cm,
Kaje A' u B' ce oproronanHire npoeKiyy Ha Toukure A u B Bp3 paMHuHaTa X.

ITnomrrHaTa Ha OOYHATa MOBPIIMHA Ha €[{HA NPAaBUIIHA TPHAroJlHa NPU3Ma M3HECYBa
390 cm?, a Hej3uHAaTa BUcKHA € 2 dm. Onpenenu ro BOTYMEHOT Ha IpU3MaTa.

[TpaBa nmpu3ma co BucuHa 10 cm 3a OCHOBa MMa poMO, Urja CTpaHa € ¢ =>5 cm 1 ef{Ha IujaroHana
d, = 6 cm. IIpecmeTaj I IIOIITHHATA M BOTYMEHOT Ha Taa IIPU3Ma.

Mozxe nu mMeTanHa npauka, joira 16, 5 cm fa ce cMecTH BO KyTHja Koja nMa opma Ha
KBajlap Y AuMeH3un ce: 12 cm, 9 cmu 8 cm?

[TpaBa npu3ma co BUcKHA §, 5 cm 32 OCHOBA IMa paMHOKpAK MPaBOaroyieH TPHarojJHuK co
XUIOTEeHYy3a of 4 cm. [IpecMeTaj ru ITOMITHHATA ¥ BOTYMEHOT Ha NpU3MaTa.

KubpuTHa KyTnja mma aumensun 5 cm, 3 cm u 1,5 cm. Kosky taksu KyTun Tpebda ia ce
CTIOXKaT BO HajMan makeT mTo Ke uMa popma Ha konka? IIpecmeraj ro BOJTyMEHOT Ha
TaKOB TaKeT.

[TpaBusieH TeTpaesap uma miomTuHa 62,28 cm?” IIpecMeTaj ri HErOBUOT pab M BUCHHATA.

[TpaBa TpuarosHa nmupamuza co 604eH pad s =9 cm 3a OCHOBA IMa PAMHOKPaK TPHATOTHYK,
4pja OCHOBA € g = 5 cm M Kpak b = 6,5 cm. [IpecmeTaj ja omTrHaTa Ha Taa MAPaMHJIA.

BucnnaTa Ha ej{Ha IpaBUIIHA TPUATOJIHA IMPAMIIA € EHAKBA HA IOJIOBUHATA Off HEJ3UHUOT
OCcHOBeH pao. [IpecMeTaj ja momTHHATA HA MUPAMU/ATA, KO a = 6 cm.

[TpaBunHa yeTHpUAroHa MIPaMUAA co OCHOBEH pab a = 10 cm 3a AnjaroHaaeH npecek nMa
paMHOCTpaH TpruaroiHuk. [IpecMeraj TH MIOMTHHATA X BOIYMEHOT Ha Taa MAPaMU/Ia.

PamycoT Ha onumiranaTa Kpy»KHUIA OKOJY OCHOBATa HA IPaBUJIHA TPUATOJHA IUPAMUJA €
R =3 cm, a BucuHarta Ha iupamupata e H=4 cm. [IpecmeTaj ri niomTuHaTa 1 BOJIYyMEHOT Ha
MpamMuyaTa.

Kosky nutpy Bofa ucrekyBa Bo 1 ceKyHAa off eHa BOJOBOJHA II€BKA CO AujaMeTap Ha
OTBOPOT 7 ¢m, aKo Op3MHAaTa Ha TEYEHETO Ha BojiaTa € 3 m/s ?

[TpecMeTaj ja muomITHHATA HA €€H IMINHAAP, aKO IUIOIITHHATA HA OCHOBAaTa M3HECYBA
50, 24 cm?, a IOIITHHATA HA OCKUHHOT TIpeceK e 88 cm?.

NujaroHanaTa Ha OCKMHHUOT IIPECEK Ha €fleH IIINHAAP, LITO € BICOK § cm, e[HaKBa € Ha
10 cm. IIpecmeTaj ru IIOIITHHATA U BOTYMEHOT Ha UIUHAAPOT.

PesepBoapoT 3a OcH3MH Ha €ficH aBTOMOOMI MMa (popMa Ha LUINHAP CO BHATPELIEH
2

mjamerap 0,3 m 1 BucrHa 0,6 m. Pe3epBoapoT € HanomHeT 3 OMHETOBATA BACHHA. Co roa

KOJIMYECTBO Ha OCH3MH Al MOXE aBTOMOOMIOT Aa m3MuHe 180 km mat, ako Ha 100 km

Tpoin 14 / 6eH3uH. AKO MOXKe, KOJKY JUTpU OCH3MH K& My OCTaHaT?
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[TnomrriaaTa Ha G0YHATA MOBPILIMHA HA €fIEH TIPaB KOHYC n3HecyBa M =367 cm?, a mepuMeTapoT
Ha ocHOBaTa My € 97 cm. [IpecmeTaj ru IIOIITHHATA U BOTIYMEHOT Ha TOj KOHYC.

PoM0 co rujaronanu d, = 6, 6 cm u d, = 4,2 cm ce BpTH OKOIy Aujaronanara d,. [lpecmeraj ru
IUIOIITHHATA ¥ BOJTYMEHOT Ha JOOMEHOTO TEINO.

[TnomTrHAaTa M BOMYMEHOT HAa paMHOCTPaH KOHYC M3pa3y I'M Kako (DyHKIUK Off HEropaTta
BHCHHA.

PamHOKpak Tparme3 co ocHOBH @ = 13 ¢cm 1 b = 7 cm ce BPTH OKOIy: a) OCHOBATa d,

0) ocHoBarta b. [TpecMeTaj T MIOMITHHATA W BOJTYMEHOT Ha IOOMECHUTE Tela.

Enen pamMHOKpak TpaBoarojieH TPHAroNHUK CO IIIONITHHA 18 cm® ce BPTH a) OKOIy
XUIOTEeHy3aTa, 6) OKOJNy efHa KareTa. [IpecMeTaj ' MIOMITHHUTE W BOTYMEHUTE HA
NOOMEHHUTE POTAIMOHH TETIA.

Konky rpama 3mato e notpe0Ho 3a no3narysamwe Ha 200 efHaKBI TOIYMHHA CO iEjaMeTap 2 cm,
aKo ru nokpusame co cioj aeden 0,2 mm. CrnenppyHaTa TeK1MHA Ha 31aTOTO € 5 = 9,4.

AKO OJIOBHA TOIIKA CO Pajiiyc 3 cm ja CTaBUME BO IMJIMHIPUYEH CajJl CO BOJiA, YH] PANyC Ha
OCHOBaTa € 4 cm, 3a KOJIKY Ke ce M3[UrHE HUBOTO Ha BOJjaTa BO CaioT?

OnoBHa Tonka co pajuyc 6 cm Tpeda ia ce MPeTon! BO TomyeHna co paauyc 1 cm. Konky
TaKBH TOMYEHIA Ke ce fooujaT?

Op Gakapna Tomnka co paauyc 10 cm ucTersHara e xuma co gujamerap 2 mm. Hajau ja
NOJKMHATA HA KUIATA.

Opn npBeHa Kolka co pad a = 8 cm u3feNKaHa € MOXKHO Hajroaema Tonka. [Tpecmeraj Konky
IPOLEHTH Off MATEPHUjaTOT OfU BO OTIA/[OLH.

qa JI aq I'T 3A CAMOKOHTPOIJIA - |V

-

Konky npaBu MoxaT f1a onpefienyBaaT 4eTupy TOYKH BO IIPOCTOPOT KOU HE JIeKaT BO UCTA
paMHuHA?

3aToukute A, B 1 C BO IpocTOpOT HeKa Baxn AB = 5cm, AC = 12cm 1 BC = 7cm . Heka
A', B'u C' ce oproronanum npoekiym Ha Toukute A, B u C Bp3 pamannarta . llITo Moxe na
ce Kaxe 3a Toukute A',B'u C'?

[TnomTrHaTa Ha eHa PaBUJIHA YETHPUATOJIHA TPU3MA, CO OCHOBEH pad a=2,5 dm, n3HecyBa
92,5 dm*. Onpenenu ja BUCMHATA HA TPU3MATa.

[TpecmeTaj o BOTYMEHOT Ha MpaBUJIHA IIECTArojiHa MpHU3Ma O OCHOBEH pad 3 cm, ako
IJTOLITHHATA Ha MOTOJIEMUOT AMjarOHaNeH NpeceK n3HecyBa 72 cm?.

[TnomTrHaTa Ha OOYHATA MOBPIIKMHA HA €/IHA TIPABUITHA IIECTaroHa NUPaMU/Ia N3HECYBa
M =168 cm 2. [IpecmeTaj ja BUCHHATa Ha MApaMU/IaTa, ako OCHOBHHOT pab i e a =6 cm.
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memaniik

1E

bounnTe paboBHU Ha efiHa IIPAaBUJTHA TPHATOIHA MIPAMUA CE 3AEMHO HOPMAJTHU 1 CEKO] Off
HUB € fionr 1o 12 cm. [IpecMeTaj ru BOTyMEHOT 1 INTOMITHHATA HA THPAMHATA.

Onpenen ja BUCMHATA HA WIMHJIAP, aKO PaiMyCcOT Ha OcHOBaTa My € R =1,5 dm, a niomriHaTa
P=61,23 dn?’.

ITpaBOaroJTHUK CO CTPaHu a M b ce BPTH €[[HAIIl OKOJy CTPaHaTa d, a M0T0a OKOJy CTpaHaTa
b. Onpenu ro OTHOCHOT Off BOJIYMEHUTE Ha IOOMEHUTE JIBE POTAIIMOHH Tea.

Bucunara Ha KoHycoT € 12 c¢m, a aronot npu BpBOT HAa HETOBUOT OCKUH mpecek e 120°.
Omnpepeny ja MIOMITHHATA HA KOHYCOT.

BonymeHoT Ha efieH Konyc e V =27n cm’, a pagiycoT My € R =3 cm. Onpepienu ja BucuHaTta Ha
TOj KOHYC.

ITpecmeraj ja momTHHATa Ha NOBpLIMHATA HA MeceunHara, Kora 3Haelll 1eKa HEj3UHUOT
pamuyce 1740 km.

Kako ce ofHecyBaar BOJIyMEHNUTE Ha [IB€ TOIKHM, 41K paguycu ce R u R ?




ofironony

¥ UnATITAN

TEMA I. CIMYHOCT HA TPUATOJIHULIA

I.1ctp.6

1
2.2)2,6)1,B)8,1)4. 3.5. 4.2)3:2,6)3,B)25:3.5.a)x=15,y=5,6)x=3,y=6.
6. YnarcrBo. a) x =2a,y=aunuz=4a. Oar.x=6,y=3,z=12. T.a)x=5,0)x=17, 5.
8. x=6.

I.2cTp. 8
5 - -
l.g,He. 2.7,5cm. 3.He. 4.a) AB<CD,6) AB=CD>B) AB<CD- 5.a)He,0) He.
12 9 4 B
6- Eagaaa 7 a)_ 6) )4,F)2,H)g. 8.1:2- 90AB:MV=RS.PQ, RS=12CII].

10. a) na (15.8:7,5.4), O0)ue,B)aa (8:4=12:6). 11. 4B=4cm, MN =10cm .

I.3 cTp. 10

3. ¥YmarcrBo. [IpBo nopienu ja orceukara Ha 5 eqHaKBU iena. 4. YmarerBo. OTceukarTa
MN rnofienu ja Ha 4 eTHAKBH Jiena, a moToa Ha S fena. 6. YmarcrBo. Otceukara PQ
OpBO Nofieu ja Ha 9 eqHakBu Aena. 7. YnmarcerBo. Otceukata AB pasgenu ja Ha
3 (=5 -2) emHakBH fiesa, a OTOA MPOJIOIKHY ja Ha 2 TaKBU Jiejia Ha Kaj ToukaTa B.
9. ¥YnarcrBo. OTceukaTa co foJKMHA L pa3fenu ja Ha IOJI0BUHA U €JHUOT JIeN pa3feiu
ro Bo ofgHoc 5 : 3. 10. YmarcrBo. OTceukara AB pa3nenu ja Bo ogHoc 3 : 2.

I.4crp. 13
16 9
L a) -em, 6) “em. 2. 2) [la, 6) we. 3.a) alc, b|d, 6) ajib, ajfd, bjc,cfd.
5.a) OC:0D,AC:BD>0) AC:CD>B) OB:0OD-
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L. 5crp. 15

L. 4B =8cm, BC,=12cm. 2.2:3. 3.1,6dm. 5. BD=1,8cm, DF =3,6cm,FL=1,2cm.

6. DC=6cm, AD=4cm. 7.YnarcrBo. Kopucru ieka AM : AM = NC: NM

M AD: AN =CM:MN . 11. BapanaTta oTceuka Ke Ouje 4yeTBpTa reoMeTpuUcCKa
mpoTopIoHaia Bo mponopuujata: a)a:c=x:b,0)a:b=x:c,B)a:b=c:x.

I.6 cTp. 18

Bl

2.a) na, 6) ma, B) He, T) ga. 3. k=AB :AB. 4. 6. Camo3a k=1. 8.a)ce

1 1 1
3rojieMyBaat (k matu), ©) ce HaMmayyBaaT - arm. 9.a) k =3 6) k =7 B) k e
10. Cure TBpaewa ce Tounn. 11. H~ 107 km.

I.7 cTp. 20

1. Ja. 2.Ha. 3. CnuyHu ce BO COTJIACHOCT CO BTOPUOT MPHU3HAK 3a cauyHocT. 5. Jla.
6. CtuHM ce BO COTJIACHOCT CO TPETUOT MPHU3HAK 3a cIMYHOCT. 8. a) ;1a, 0) ;1a, B) He.
9.15cmu 18 cm.  10. Tpu mapa: AMNC ~AABC, AMEC ~AADC u AENC ~ A DBC, 6)
AABC ~ AEDC, AAMC ~ AENC u AMBC ~ ANDC. 11.AADC ~ ABAC. 12. AABC ~
AMNC ~AKBL ~ASNL. 13. L=12cm,L,=36cm, L :L=3.

I.8 cTp. 23
1.7,5em,b =12, 5cmuc = 15cm. 2. 9cem, 13,5cmu 13 ,5cm.  3.L, =10 cm,

L=25cm. 4.62cm, 93 cmu 12,4cm. 5.6 cm, 10 cm, 12 cm. 6. 2:3. 7. YnarcrTso.

. h,h h
Kopucru gexka Rzg. 8.h :h =a:b Ounejku ah = bhy, h,: 21’ :ha-h;l =h,:h =b:c,
. hh (4 a'’h
oupejku bh, = ch . 3naum, h, :h,: ;l” =a:b:c.
I. 9 cTp. 25

1. 6,37 cm.  2.49 : 9. 3. AKO KOeUIUEHTOT Ha CIMYHOCT € k, TOram € s, = ks,
P, =/&°P na 3a pajiycOT Ha BIIMIIAHATA KPYXKHALA HA CIMYHUOT TPUATOJTHUK JOOMBaMe

P kP P
r=—1= p =k-—=kr. 4. AKO k € KOe(UIMEHTOT Ha CIUYHOCT, TOralm a, = ka,
S, S s

b, = kb, c, = kc m P, = k°P, na 3a pajiuycOT Ha ONMIIAHATA KPYXXHHUIA HA CIAMYHHOT
TpUAroJHUK JoOuBaMe: R, = abe _ka: kf ke _kabe g . 5. Ako ke koedunueHT Ha
4P 4P 4P

= kb, c

CIIMYHOCT, Toraul a, = ka, b
TPUATOJIHUK JJoOOUBaMe:

= ke, s, = ks, a 3a IIIOIITUHATA HA CIMYHUAOT

1 1



F{=\/sl(s,—al)(s,—bl)(s \/ks ks —ka)(ks —kb)(ks — kc) \//’c4 (s—a)(s=b)(s-c)=

kz\/s(s —a)(s —b)(s —c) =k’P.

I. 10 cTp. 27

.30 m. 2.3 m. 3.22,5km, apasmepor e 1 :250000. 4. BD=7,5 cm,0OD=6 cm.

5. 7§ cm. Ymatcro. KopucTu ro TpeTHOT npu3HaK 3a camyHocT. KoeuiueHToT Ha CIMYHOCT
13

e 1:2. 7. Heka retuBute ce AB u CD a nmpeceunara Touka e O. Toram «4CD = <4BD Kako
nepucepRA ariyu Haf JaKOT AD M <CAB =<CDB KaKo IepupepHH ariu Haj JaKoT BC.
3atroa AAOC ~ ADOB, ma oTTykKa 0A4:0D=0C:0B, OTHOCHO OA-OB=0C-OD .
8. YmarcrBo. [Tpopomxu ja Bucunata CD Ha TpraronaukoT ABC mpeky Toukara D o Toukara
D, npu 1mto C_Dlz 7cm, a moroa Hu3 D mosneun npasa p || AB. 11. ASBC ~ ASDA ounejku
<SBC = «SDA Kako IepugepHu ariu Haj 1akoT AC, a OCBEH TOA aroyoT Kaj TEMETO S UM €

3aegHruKy. Of CIMYHOCTA CIefyBa ieka SB: SD = SC : SA, OTHOCHO S4.SB =SC-SD - 12. Tpu
napa: AABC~AACD,AABC~ACBDuAACD~ACBD.

I. 11 cTp. 29
25 144 60
1.6=12cm, a, T} ,bc=ch,h=§Cm 2.a=8cm,c=10cm,a =6,4cm, h=4,8 cm.

3.a~16,2cm,b ~10,8cm,c=19,5em,a =13,5cm. 4.a=12cm, b=83em,c=24cm, h=613em.
S.a ~6,4cm, b=8cm. 6.12cm. 7. Heka ABC e npaBoaroiieH TpHaroiHuK cO IIpaB aroi

Bo Temeto C U AB=c¢,BC=a,CA=b,CD=h € BUCHHATA clymTeHa o TemeTo C.

a .
a) Om ABCD ~ ABAC cnenyBa i : b =a : c, h=?\/§. 0) Kopucrejku exa a*=a_ - c u

2 2
a b
b*=b, - c nobusame — =¢ b 10. YnarcerBo. AKO @ ¥ b ce CTpaHUTE Ha NPABOATOJNHUKOT,

c c

TOTalll x=./gh € CTPaHaTa Ha KBaApaToT. 11. YmarcTBO. x € reoMeTpucKa cpefrHa Ha

oTrceuknTe: a) 2a u b, 6) %I/I b,B)aub+c. 12.a)13cm,6) 5 cm.

I. 12 cTp. 32
4.a)pma,6)He,B)He,T)1a.  5.a)13cm, 6) 11,4cm,B) 17cm, 1) 289 m. 6.a) 8/2 cm,
6) 10m,B) 5,6 cm,1)847m. 7.a)L ~156,83 cm,P ~1052 cm?, 6) 67,6 cm, P ~ 196 cm?,
B) L x4l m, P ~72,2 m’ 8.36cm. 9.L 52,81 cm, P =104 cm?>. 10. 5,12 m.
11.12cem.  12. (3 +/3 )b~4,73b.
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I. 13 cTp. 35

1. YmarcerBo. HajnpBo KOHCTpynpaj KBajipaT uyja IUIOLITHHA € €JHAaKBa Ha 30UpPOT Of

IUTOIITHHHUTE HA MPBUTE JiBa KBafipaTa. 5.a) x=+/1>+1>,0) x=+2°+27 ,B) x=+/3" +1*.
2 2 2 2
6. YnarcrBo. a) x= |[a+<| [ £ ,6) x= (a_ﬁj _(Ej _
2 2 2 2

I. 14 cTp. 41

l.a)1l,4cm, 6) 10,5cm. 2.5cm. 3.2, 1cm. 4.4,2cm. S.r~ 6,5cm,R ~13 cm.
6.3,5cm. 7.14,6cm. 8. BF=5cm, CF=9,2 cm, CD=13cm. 9.6 cm. 10.3 cm.

11.a) 7cm, 6) 19 cm. 12. AB=r3.

3anaun 3a nOBTOpYyBame U yTBpAYyBame - I - cTp. 42

1.4,2 cm. 2.MB=48 cm,AB=8,4 cm. 3.ﬁ:E=m:(m+n), ﬁ:ﬁzn:(nﬁn).

4.a2)10:7,6)3:10,B)10:3. 5.

1 1 1
7.a)4,5cm,0)6cm. 8.6cm. 9.4, 5cm. 11. =5,k2 =§,k3 =6k, 5 12. Ynarcrso.

AABD ~ ACAB Owupejkm m jgBaTa TpuarojlHuka mmaar aram 36°, 72°, 72°.

2
13.10cm, 18cm. 14.4, 8 cm. 15.IToMmanara ocHOBa € Joara 145 cm, a iujaronanara 22

cm. 16. 17 cm. 17. Ymarerso. Ofpenu ru npBo pacrojanujata d, u d, Ha ceKoja TeTUBa
of ieaTapoT. Ourosop. a) 1,4 cm,6) 4,6 cm. 18.5cmu 5/3cm. 19.11,3 mu 10,4 m.

20.8km. 21.h= 1,5m,d=3,9m. 22. a,=r 3, a4:r\/§ I/Ia6:I",HaCl26+a26:2F2+1’2:
3rr = 6123. 23. YnarcTBo. EapaHaTa OTC€YKa X Cm KOHCTPYI/Ipaj ja Bp3 OCHOBAa Ha

nponopumjata: a)b:a=a:x,0)a:1=x:b,B)a:b=x:1.
3anaun 3a caMmoKoHTpoJja - I - cTp. 43

1. a) ma, 6) ma. 2.Ha.3.4,5cm,7,5cmu 9 cm. 6. Ymarcreo. Heka AABC~ AA'B'C'.
a) Ako AA 1 A'A'| ce GMCEKTPHUCH, KOPUCTE]KH TO MPBUOT NPU3HAK 32 CIMYHOCT IIPBO
nokaxu feka AABA ~AA'B'A'. 6) Axo AA u A'A'| ce TeXXUIITHA TMHUHA, KOPUCTEjKH
rO BTOPHOT MPU3HAK 3a CIMYHOCT MPBO MOKaxu fieka AABA ~AAB'A'. 7. Akoau b

[ah /a
C€ OCHOBaTa W BHCHUHATaA Ha TpI/IaI'OJIHI/IKOT, TOoram x = 7 = Eh c CTpaHaTa Ha

6apanmnor kBagpat. 8.3,7 cm. 9. 112,5 km. 10. 10,06 cm. 11. a) 13, 6) 10, B) 5.
12. L=36\/§cm, r=6cm,R=12cm.



TEMA 11. IMHEAPHA PABEHKA N /IMHEAPHA HEPABEHKA.
JUHEAPHA ®YHKIINJA.

II. 1-cTp. 46

3. a) 3a a =3 gobuBamMe HEBUCTMHHUT McKa3z 9 +1 =6, 06)3ax=1umame 4 =11,
B) 3a x =—2 TOa IPEMUHYBa BO HEBUCTHHUT UCKAa3 |2|=-2, ogrocro 2=-2. 4.3ax
=0 umame 0 = 0; 3a x = 3 umame 9 = 9, HO 3a x = 2 PaBEHCTBOTO x* = 3x IPEMHUHYyBa BO
HEBUCTHHUT ucKa3 4 = 6. 5. Upenturetn ce 6), B) m ;). 6. Tue ce maeHTUTETH.

II. 3 - cTp. 48

1. Pemennjace 2mu 1. 2.a)4, 6)3,8) 1u4,r)0,—1ul. 3. Hanpumep: a) x=—-2, 6)(x
+3)x—1)=0,B)x(x— 1)(x—4)=0,r)x+1=x, 4.2)3x—5=0,6)3x—5=4,8)3x—5
=-2. 5.3aa)2u5,6)4,8)3,r)1,2u3,0)1,2,3,4,5,6u7,r)3u4. 6.a),6),B),r)la.

II. 4 - ctp. 50

2.x =3 e pelmieHne Ha BTOpaTa paBeHKa, HO HE M Ha ITpBaTa paBeHKa. 3.a)fa, 0),B) He
ce eKBUBAJICHTHHU.
II. 5 - cTp. 53

1. Ja. 2.a. 3.J1a. 4. He. Ha npumep, ako ro nomuoxkume co 0, joouBame TOYHO
paBeHcTBO. 5.Ce mo6uBa: a),6), TOUHO GpOjHO paBeHCTBO. 6. Ce qoOWBa eKBUBaJICHTHA
paBeHka. 7. Moxkar. 8.a)x*> -3x+2x=7-2, 6)x*—3x+2-7+2x=0. 10.a) 18x -
2=5-6x,0)2+2x=4x-1,B)3(2x-3)-2(x—1)=12x+ 12, 1) 2(x — 1) - 3(x —2)=x+
3. 11. a) He ce, 6) ce eKBUBaJICHTHH, B) ce ekBuBajeHTHH. 12.a) 11,6)4,B) 15,1) 3,
n) —1, 1) 4.

II. 6. - cTp. 55

3. a) -5x+6=0, a=-5, b=6, 0)6x+t4=0, a=6, b=4.

II. 7 - ctp. 57
1.a) 16, 6) -1, 2.a)_é,6) _%. 3.2)7, 6)%. 4.2)12,6) 4. 5.2)9, 6) _%, 6.2)2,
6)-4. 7.2)5. 0)5. 8.2)6.0)4.

II. 8 - cTp. 61

1.56. 2.125. 3.125. 4.13. 5.12,13,14. 6.36. 7.18°mu72°. 8.a=8cm. 9.21 cmu29cm.
10. 5cm. 11. a=5cm. 12. a=7cm, b=8cm, c=9cm.

IL. 9 - cTp. 64
1. a), B) HEBUCTHHUT, O, T) BUCTUHHAT. 2. a) HEBUCTUHAT. 0), B), T) BUCTUHHT.

3. a) 3agoBoneno e 3a xe {-2,-1,0, 1,2},6)3axe{-1,0,1}. 4.a)a—b<0, 6)a—b>0,
B)a—b=0.
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IL. 10 - cTp. 66

1. a), 6), B), r) BuctuauTo. 2. a), 6) BUCTHHUTH Ce 32 CEKOj MO3UTHUBEH peajeH Opoj, a
HEBHCTHHHTH CE 33 CEKO] HEMO3UTHBEH pealicH Opoj. B) BUCTHHHTO 3a CEKOj peajieH Opoj, T)
BHCTHHHTO 32 CEKO]j peajieH 6poj, ocBeH3ax=0. 3.a)-x<6,6)-2>7,B)2—x<8.

4. EXBUBAJIEHTHO € Ha HepaBeHcTBaTa —5 <x ¥ x > 9. 5. YmarcrBo. [IBeTe cTpaHu Ha IIPBOTO
HEpaBEHCTBO Nofen r'u co 6pojot 2. Oarosop. On 1 <3 u 3 <5 cneyBa ABOJHOTO HEPABEHCTBO
1<3<5.

II. 11 - cTp. 68

1. TTo Toa mTO Ha OpojHaTa ocKa ce u30paHM B (DUKCHU TOYKHU IITO UM OfroBapaaT Ha
opoesute Om 1. 2. a) mTo ce HajecHo off moueTokot 0, 6) HaseBo off moueTokoT 0. 4. (x, y) U
x, y]1=[x], (5, »)N[x,y]=(xp). 5.a)(3,5),6)(1,7),8)(1,3). 6.a),0)3acekojxeE {-3,-2,-1,
1,2,3},B)3ax € {0,1,2,31.

II.13 - cp. 72
1. ExBuBanenTHu ce: a), 6),B),T). 2.a)x—2-2x<x+1,0)3x-4>x-5.3.2)6x-3>2% + 5

2x -1
0x-2x>543 & 4x>8 < x>2, 0) x3

<§+1c>2(2x—1)<3x+6<:>4x—3x<6+2<:>x<8_

II. 14 - ctp. 75

98]

l.a) M:(—,oo],6)M:(—1, ). 2.a)M=(-9, ©), 6) M:(%,oo]. J.a)M=(-=,5),

— N

0) M:(zz,ooj. 4.a)M=02,6)M=02.5,a) M:(4%,ooj, 0) M=(2§,00).
II. 15 - cTp. 76

l.a)3ax€(-w,2), 2.0)k€(2, 0),0)k=2,B)k€(-x,2). 3.3aa)me (-2, x),0)me(-1,00),

- - 3a-
_ . 2, x> : <2, x< <

0) € (~w0,4). 4.a) [lpu m>-2, x Ly ampnm 2, x m+2,6)x 5

2k -1 2k -1 c’+6 c’+6
<-3, x> >

23 ,anpuk<-3, x 3 ,0)pc<?2, x> 5 . ampuc 2, x< >

2
,x € R.

5.Tlpuk >-3, x<

I1.17 - ctp. 79
1) M:(2%,00J,6)M=®. 2.a)M=(-2, %),6)M=2. 3.2) M= (4, =), 6) M=(1§,11j.

2 2
4. 3aa) ¢ (%wj ,0) me [_OO’EJ ,B) m= 3 5. YmarcrBo. M3pa3ure 3a a, b u ¢ Tpeda fa

ro 3ai0BOJyBaat JIBOjHOTO HEPaBEHCTBO d —¢ < b<a+ c,0MHOCHO

1 1
2p+3)-(p+13)<4p-5)<(2p+3)+(p+13). Oarosop.3a —§<p <21, ogHOCHO 32 P E(—E,ﬂ].



II. 18. - cTp. 81

1. JTuneapuu pyskmuu ce: a), 6), B) un). 2. AD)={-7,-5,-3,-1, 1,3, 7}. 3. fix) =x+3, g(x)=—x.
4. 1=2+0,00012 r. JIluneapua ¢pynkiumja. P= 3x. Jluneapna ¢yunkuuja. 6. y =24, 5 - x. lIuneapna

dynkumja. 7.y=2n+2,n<60. 8. y= 3 9. y=89x. 10.S=2501¢. JIuneapHa pyHKIHja.

IL. 19. - cTp. 84
2.2)1ulll, 6) TulV kBagpant. 3.y=12x,6)2700/. 4.y=0,6x,D=N. 5.S=41.
120
-2 x=12 -
6. v 100 x=L2x. 7. y=1,118x.

IL. 21. - cTp. 87

1. I'pacpummre ce aBe napanenuu npasu. 2. S(3,2). 3.1°.a)3ax=4,06)3ax € (4,0),B)3ax €
(—o0 ,4). 2°. y pacre xora x pacte. 3°. Ha uHTepBaNoT [0, 6]. 4. Ha rpacdmkor My npunaraat
toukute A(0, 3) m C(2, -1). 5. Toukara: a) (0, 4), 6) (2, 0). 6. [lo6uBa BpegHOCT HyIa 3a
x=2,a)x€(-2,6),6)x € (6,0).

IL. 22. - cTp. 89

4 2 . 3
1. a)- 3 0) 3 B) 0. 2.a)pacreuka, 0) omarauka, B) KOHCTaHTHa, T) Olaravka, ) pacTeuka.
IL. 23. - cTp. 91

1 2 5
1. x= 15, 0)x=-15,B)x=1. 2.a)x=6, ) x= 2§,B)x=3. 3.a)x=1,6)x=-3. 4.x=3,0) x e
5. a) Hema pemenue, 6) BaTa Tpacuka ce copmaraar, T.e. paBeHKaTa ¢ WICHTHUTET. 6. a) HeMa

peeHne, 6) paBeHKaTa € UACHTHUTET, T. €. CEKOj peasieH Opoj € Hej3MHO pellieHue.

3apa4n 3a noBTopyBame u yrBpayBame - II - cp. 91

1. a), 6) e pemmenne. 2. a) x = -1, 6) HeMa pelIeHne, B) x =%. 3. a) THe ce eKBUBAJICHTHH,

0) He ce ekBuBanenTHu. 4.5u 6. 5.3anoBoneHo e3ax=3,x=4ux=5. 6.a)][0,3),0) (-3, 8],
B) [0,5),1) (-0 ,8]. T.a)M=(-c0,6),6)M=(-c0,2). 8.a)-2x+1<5—x,6)4v>12,8)2x<2.

3
9.2) M = (“‘O’gj ,0)M=(1, 0),B)M=2. 10.a) {(a,1),(b, 1)}, {(a,2),(b,2)}, {(a,3),(b,3)}, {(a, 1),
(b,2)}, {(a,1),(5,3)},{(,2),(b,3)}, 0) {(a, 1), (5,2)}, {(a, 1),(h,3)} m{(,2),(b,3)}. 1l.a)3a x= % ,6)3a
x=2. 12.3a x€ (—w,%j ,0)3a X € (%Ooj . 13. Imano 30 pena n 7 xaymu.  14. [lokas. [Toznaro

€ JIeKa Baxyl HepaBEeHCTBOTO a + b > ¢. KOH iBeTe HEroBY CTpaHu 10/1a] ¢, a Ke joouenta + b+ ¢

“scommr 15.2)x=4,6)x=1,B)x<41)x>4 16.y€[-1,4]. 17
Bpenrocra Ha y Ke ce 3ronemu: a) on —3 7o 3,6) o —13 mo-5. 18.a) y=4,5x+ 7. 19.y =77F",

a+b+
> 2¢, OMTHOCHO
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5
x=-32 r —17,8°C. 20.y=420- 8. [Tocne 34 MunyTH BO KajiaTa Ke octaHar 148 mutpu Bopa.

Kapata Ke ce ucnpassu 3a 52,5 MUHYTH.

3apaun 3a camokonTpoaa - II - crp. 93

. 7
1. [Ige pemenmjax=0ux=3. 2.a)x=12,6) x= 2 B)y=2. 3.a),0) eKBUBaJICHTHA PaBEHKA.
2 3 3
4. YnarctBo. AKO ce oTceueHNn 5 TOTall OCTaHAJO yIITE 3 OJl TOIIOT. 3HAYN E-X= 24 .
Oparosop. 40 m mnatHo. 5. KepKaTa uMa 12 rouam, a TatkoTo 48 romumn. 6. Ke mo6uenr: a)
TOYHO, 0) HETOYHO paBeHCTBO. 7.a) AUB=(-2, ©),6) AnB=10,3]. 8.a)M=(2, ©), 0)

1
M=(2§,wj. 9.a) M=(5, »),06) M=(-»,3),B) M= @, 1) M=(-2,0). 10. k%,b:?.

11. Bo toukara: a) A(4; 0), 6) B(0;-3). 12.3aa=2.

TEMA III. CUCTEM JTUHEAPHU PABEHKH

III. 1. - cTp. 96
2.2)(0,4),(1,4),(2,4),(3,4),6) (3,0),(3,1),(3,2),(3,4). 3. PaBenkure ce €KBUBAJCHTHHN.

2 5 1 1 1 5
4.2) y=—§-x+§,6) y=3x-1,B) y=-3%. 5.a) x=§y+2,6) X:§y+§,B)x=2y.
III. 2. - cTp. 99

9 1 1 1
1. a)x—4y=18, 6) 3y—4x:13, 3. a) (0,_§),6) [4550j,B) (_ls_ng,r) (95,2)
T.y=1. 8.4. 9. c=-7. 10.'pacunure ce napajeaHu.

IIL. 3. - cTp. 101

2. f(x0,9,)=01 g(x,,,)=0. 3.Pemenne e camo mapot (0-2). 4.(0,0) e GapanoTo pernenye.

5.(2;1).
III. 4. - cTp. 104

33
1.a) (3, 1), 6) (55), B) (-3, -1). 2. a) mMma efiHO perieHne, 6) HeMa pelleHNe, B) NMa

OECKOHEUHO MHOTY perienrja. 3. MunyBa. 4. a), 0) nMa pemenune. 6.a=2,b=2. 8. He.



IIL. 5. - ctp. 106

1. a) 1a, 6) ma. 4. Cucremure He ce ekBuBajeHTHH, Ompejku (0, 0) e pelmieHne Ha €HAOT

1 1.1
CHCTEM, a He € pelleHre Ha PYTHOT CHCTEM. 5. (35). 6. (_Z’IE] .

IIL. 6. - cTp. 108

1. a) (8,2), 6) (3,3), B) (-3,-5),1) (-2,-1). 2.a) Gﬁj, 0) (1,3). 3.a)(2,1),
0) (5,-1). 4. a) (-1, 2), 6) Hema pemerne. 5. a) (6,2), 6) (3,2). 6. a) (12, 20), 6) (16, 15).

91 105
7. a) (E,Fj , 6) (2, 3)
III. 7. - crp. 110

3 29 2
1. (5,1), 0) [2515) 2.2) (10,7), 6) (1,2). 3.a)(-2,1),06) (3,2). 4.a)(4,1),06) (2,1).
5.a)(2,1), 6) (7,8). 6.a)(3,4), 6)(7,2).
IIL. 8. - crp. 113

1.76 u54. 2.45u28. 3.13u65. 4. 7cmu3,5cm. 5.36°,36°u 108°. 6.15°,75°,90°. 7.21,5¢cm
nl7,5cm. 8.18cmu9cm. 9. Cnusu umano 60 npsja, kpymm umano 30 apBja, a jabonka uMajIo
90 npBja. 10.1-248, 11— 124. 111 - 88 paGorauuu. 11. Manu terpatku umazo 11, a ronemu 6.
12. 5 - nenapku umano 16, a 2 - nenapku 10.  13. 8 Tonu u 9 ToHH.

IL 9. - cp. 115

1. Ako Bo cekoj of1 leboBHUTEe MMa noManky of 51 nenap, 3Haun HajMHOory S0, TOoraimr Bo ABaTa
rie6a uma BKynHo He moseke of1 2-50=100 neHapwu, TO NPOTUBPEUM HA YCIOBOT Ha 3ajjavyaTa.
2. Axo BO XOTenoT uMa HajMHOTry 33 coOH, Toraml BKYIIHO MOXarT Jla C& CMeCTaT HajMHOTY
33-3=99 nyfe, mTO MPOTUBPEYN HA YCIAOBOT Ha 3ajjauaTa. 3. Ynarerso. 2 - 365<1000. 4. Mute
uMan 7 HeycneuHu oouam co 3 Kiy4ya HecOOJ[BeTHM 3a Taa Opasa. bupejku 7=3 - 2+1, 3aToa
MOCTOH KJIyY co KOj Mute 3 naTu ce oOuayBaj 1a OTKIYYH.

I1L.10. - cTp. 117

2. He e goBoneH. bpojoTt 4 e man. 3. 60. 4. = 60000.

I 11. - cTp. 119
4. CnyyaeH HacTaH.

III. 12. - cTp. 120

1. TIpumepokot e 1o0po n3dpaH, OuejKu KpBHaTa Tpyna Kaj YOBEK HEe e MEHYBa J10 KpajoT Ha
xkuBoTOT. [ToToa mpeTnocraByBame fieka Toj (haKTOp He ce MEHYBa Off €AHO [0 APYrO HACETIEHO
mecto. Bo P. Makepionuja ouexyBame a uma oxoay 260 000 xuTenn co HeraTUBHA KpBHA
rpyna. 2. 500 000.
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III. 13. - cTp. 122

4. a) e, 0), B), T) 1a, 1), ') He. 5. BepojaTHocTa Ha cipotuBHIOT HactaH € 1 —p. 6.0, 33. 7.0, 25.

III. 14. - cTp. 124

25 35 40
La) V=—"=025 V=—-=0,35 V= =04, 4.
3.2) o ,6) 00 , B) 100 4. VIma caMo eJieH IOBOJIEH HACTaH,

. 1
T.e. m=1, a 6pojoT Ha cute HacTauu e 6. Oxr. a) V e 5. 3abopaBeHara uugpa e

1
x€{0,1,2,3,4,5,6,7,89}.Onr. V = 0 0,1. 6. MHOXECTBOTO Ha CUTE EJIEMEHTAPHM HACTaHHU 32

MOXHHTE 30upoBH i+j (1<7,j < 6)e 6 - 6=36, a O HUB IIOBOJIHM HACTaHU ce caMo 6: 146, 2+5, 3+4,

6 1
V ==
4+3,5+2,6+1. Onr. %6 7.0,25.

3anauu 3a noBTopyBame u yrepaysame - lll - crp. 124

1. Pemenuja ce, va npumep, (1, 3) u (3, 7), a e ce pemenuja (0, 0), (1, 2). 2. TakoB e cucteMoT
2x+y=3,x+y=1. 3. la. 4.(2,-1). 5.He e no6po, Ouaejku mpaBuTE ce ceyar Moj| MaJ arod.
6. Bo cnyuaj kora nocrou koeuIMeHT Mpel x WK y eqHakoB Ha 1 wim —1. 7. CucreMoT Hema

1
petenme. 8. Pemenne e cexoj nap opoesu (x, 2x+1). 9.(1,1). 11.a=0.12.a=-3,b=5.13. (—igj .

14.6 100 kg m 3750 kg. 15.30 g u 15 g. 16. 5 — nenapku umano 8, a 2 - fenapku nmaino 5. 17. Maxn

oune 9, a xenu 6.18. 367 u 433 yuenunu. 19. bp3nnara Ha aBuoHOT € 173 km /4ac, a Ha BeTepOT
15 km / gac. 20. TatkoTo uma 41 ropuua, a cuaoT 9 roguun. 21. CuHoT mma 9 rofuHu, a
taTkoTo 36 roguuu. 22. 20 /u 16 I. 23. On 30% xucenuna tpeda fa ce 3emat 10 /, a og 55%
kucenuHa f1a ce 3emat 40 /. 24. Hopmara Ha Majctopot 6una 80 meranu, a Ha y4yeHUKOT S0

netanu. 25. CnpoTuBHUOT HacTaH e , [Ipu hprname Ha 3ap ja ce majiHe eieH WiIu iBa", a Heropara

. 1 . 1 .
BEpOjaTHOCT € <. 26. BepojartHocra e 3 CnpoTHBeH HacTaH € fia ce MajHe napeH O0poj, a

) 1 1 1 1 _ .1
HETOBATa BEPOJaTHOCT HCTO TaKa €7 . 27. a) 5 0) 1 28. a) B 0) 1

3apgaun 3a camokonTpoaa - III - crp. 126

1.a) (1,7), (2, 6), (3, 5), (4, 4), (5.3), (6,2) u (7, 1), 6) (1, 12), (2, 6), (3, 4), (4, 3), (6, 2), (12,

1). 2.a)3ac¢=9,6)3ac=20. 3.a)3ac=9,0)3ac=6. 4. Ynarcrso. Peru ro cucreMoT
—a+b=2

paBEeHKH {2a b5 Onroeop.3aa=1,b=3. 5.BoToukara a) 4(4,0), 6) B(03).

4x+2y=100

. Onrosop. 14 3ajuu u 22 ¢azann. 7.
x+y=36

6. YnarcrBo. Peiy ro cucreMoT paBeHKI {
x+y=24
Ha sucuna 4 cromn. 8. 39 u 260. 9. Ymarcrso. Penmm 1o cHCTEMOT PaBEHKH |, — 20y
100

1
Opnrosop. Cera e 4 yacor. 11. 3 12. 167.




TEMA IV - TEOMETPUCKH TEJIA

IV.1-crp. 132

1. Cnenysa og A . 2. Crenysa o A,. 3. Cnenysa o A,. 4. Hus 1Be TOUKM Off IPOCTOPOT
MuHyBaaT 0e30poj pamuunn. 5. Crnenya o A..  10. a) 6e30poj, 0) enma. 11.3. 12.6. 14.
Ce ceuar wim ce pazmunyBaat. 15. He. 16. He. a) Tpute TouKm ja He ce KOMMHEeapHH, 6)
npaBuTe Tpeba Jla ce ceuaT Wi Ja ce TlapasesiHi, B) TOUKHTE 1a He Jiexkat Ha paBaTta. 18. He.
19. a) na ce mapaneiHu WK Jla ce cevar, 0) ja ce MapaJeHu, WIN Jla ce cevaT, WIH Ja ce
pasmunyBaat. 20. Ejna.

IV.2-crp. 136

1. p||4B. 3. Enna pamuuna. 4. d'||b'. 5. a) He, 6) He. 6. UeTupmaroqHNK WK OTCEUKa, a
TpUAroJHuK He Moxe fa oupe. 7. 4', B'u C' ce konuHeapHu u npu Toa B' nexxu nomery A4'u C'.
8. PaBencrBoTo Baxku ako AB|| Z. 10. He cexoramn.

IV. 3. - cTp. 138

2.0°. 4.Hajman e aromot mTo npasaTa p ro 3ahaka co Hej3uHaTa OpTOrOHANHA NPOEKIja BP3
pamHuHaTa X. 5. PaBeHcTBOTO Baxu. 6. [loTpeOeH u NOBONEH yCIOB € paMHUHATa Ha
TpuaronuukoT ABC jia € HopmasiHa Ha pamHuHara X. 8.5 C X, 9.a) 6em, ) 8,46 cm, B) 10,38 cm.
10.45°. 11. BA'=16cm, a pacTojaHRETO Off 0TceukaTa AB 10 pamunHaTta X € 8/3 ~13,84cm -

IV.4 - ctp. 141
1.a) 6,6) 12, B) 8. 5. a) ue, 0) 1a, B) f1a. 7. ’
IV.§-crp. 143 ‘

5. a) ocHoBHE paboBu mMa 6, a 604yHE 3, 6) OCHOBHH paboBW UMa 8, a 6OYHU 4, B) OCHOBHH
pabosu uma 10, a 604Hu 5.
IV.6 - cTp. 144

1. bounuTe paboBu ce mapanenorpamu, a Mef'y HUB MOXe Jla IMa ¥ IIpaBoaroisuk. 2. [Ipasa
npmma. 3. Tpuaromuure npu3mu Hemaar gujaronanu. 5. [IpaBoaromnumm. 6. a)0,06) 1,B) 2,
r)n—3. 7.a)HeMma [ujaroHaNy 1 AjaroHaIHu npecetm, 6) ujaronany nma 10, a AnjaronaTHn
Tnpeceny 5, B) iujaroHanu uMa 18, a ujaroHaTHu mpeceny uMa 9.

IV.7-crp. 147

2. PaMHOCTpaH TpHAroNHWK WA IMIeCTarojHuK. 3. a) Aa, 0), B) ma, r), 1) Aa. 4. a) 13 cm,
6) 7cm. 5.31,18 cm. 6. Heka nujaronanara e AC, 1 ro 6apame pacrojarueto of C 1o AC,.
CrpaunTe Ha IpaBoaroiHuoT Tpuaronuk ACC, ce 1,4/2 1 /3. 3a BUCHHaTa BO IPABOAroJICH

TPUATOJTHUK BaXH }; = ab (Gunejku ch = 2P = ab), ma 6apaHOTO pacTojaHue € /= % ~0,82m.
c 3
7.16 cm.
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IV. 8 - cTp. 149

5.]IBe. 7.Bucunatae 4 cm. 8. BucunaTae 8 cm. 9. 52 cm?’.

IV.9 - crp. 153

2
1.a)143,8cm?,6)7,8dm> 2.5cm.3. P= 6[%} =2d% 4.8,66 cm®. 5.312 cm?. 6. P=1342 cm?, d=29,

78cm. 7.5,48cm. 8.304,77cm? 9.33m?% 10.312cm? 11.183 cm?, 12.72cm>
IV.10 - ctp. 161

1.216cm’. 2.130,83 cm’. 3.64cm’. 4.6,93 dm. 5.200 kytuu. 6.30 cm. 7. Ymarcrso. [Ipecmeraj
ro BOIyMeHOT Bo nutpu. Onrosop. 5 yaca. 8. a) ke ce 3ronemu 27 natu, 6) Ke ce HaMamu 8
nata. 9.6cm. 10,3531 11.25,6 m*. 12.34,08kg. 13.4m.

IV.11 - ctp. 163

2.Mosxe. 3. Moske HajMHOTY 7IBa OOYHH SHJIa la OMaaT HOpMaTHA Ha ocHoBaTa. 4. a) Hajmamuor
Opoj Ha SHJIOBH € 4 1 TOa € MOXKHO Kaj TeTpaefiapoT, 6) HajMannoT Opoj Ha TeMutba ¢ 4 1 Toa €
MOXHO Kaj TeTpaeaapoT, B) HajMaJInoOT 6poj Ha paboBH € 6 M Toa € MOXKHO Kaj TeTpaeaapor.

IV.12 - cp. 166

1. a), 6) MOXe, B), T) HE MOXe, 1) MOXe, ') He Moxe. 3. He mopa. 4. He mopa. 5. [la.

6. /94 ~9,7cm. 7.4,27 cm. 8.2 cm. 9. BouHNOT pab MMa JOMKUHA /94 ~ 9, 7cm , aOTEMATa
nMma foikuHa 13 em. 10.6,53 cm. 11. a) Moxe, 6) Moxxe, B) Moxke. 12. PaMHOCTpaH TpHaroJHuk.

IV.13 - cp. 167
2. a) eHa OcKa, 0) TPU OCKH.

IV.14 - cTp. 171

1.51,72cm? 2.5493 cm? 3.1514,22 cm® 4,249 cm?. 5.5,7 cm. 6. 1620 kepamupy. 7. YnarcTso.
[1pBo onpepenu ja anoremaTa Ha mupamupara. Ogrosop H~ 23,7 cm, s =243 cm. 8.52,6cm* 9.8
cm. 10.P=34% 3aa=12 cm ce obusa P=432 cm”. 11. Ymarcrso. Onpefieni ja npBo anoTeMara
Ha mupamuziata. Oprosop. s~ 31 cm, H=30cm. 12.a=5cm,H=6 cm.

IV.15 - ctp. 174

1.95cm’.2.2701 m’. 3.9cm. 4. H=27 cm, P ~ 500 cm?. 5.280,6cm’. 6.37,1cm?®. 7.50 cm’. 8.214,3 cm’.
9.V = V2
) 12

. 10.0, 12 dm®. 11. 18 cm. 12. a) Ke ce 3ronemu 2 maTu, 6) Ke ce 3roneMu 9 maTu.

IV.16 - ctp. 177

1. a) kpyxHnuna, 6) KPyKHAIA, B) KPyT, T) 60YHA MOBPILINHA, J1) oTceuka. 4. a) R =4 cm,
s=7cm,0)R=7cm, s=4cm, B)R=35cm, s=4cm, r)R=2cm,s=7cm. 5.TakBaTouKa IOCTON.
Toa e cpegmuara Ha BucmHaTa. 6. a) 56 cm?,6) 18 cm® 7. 5 dm. 8. 4 dm>. R =7, 5 cm,



H=15cm. 10.6,5cm. 11.69,28 cm®. 12.IIpaBoaronHuk.

IV.18 - cTp. 180

1.a) 6,87 dm? 6) 20,68 dm?. 2.13,5dm? 3.a) 18,9 dm?% 6)42,4dm? B)4,7m%. 4.9,5cm. 5. 616 cm’.
6.5,8m% 7.7,54m? mum. 8.289 cm?’. 9.268,5cm? 10.10,6 dm? 11.988 cm? 12. 7.

IV.19 - cTp. 183

1.a) 153 cm?, 6) 603 cm’. 2. 1356, 5 cm?,6) 6,28 dm®. 3.1371. 4.2,5m. 5.8 m. 6.62,8cm’. 7.6,37 dm.
8.150721. 9. ~10km. 10.33dm?* 11. #2,2dm’. 12. #85¢.

IV.20 - cp. 186

1. a) xpyxHuIa, 6) Kpyr, B) KOHycHa OOYHA MOBPILINHA, T) KOHYC. 2. a) KpYT, 6) paMHOKpaK
TPUATOIHUK U TOA € OCKUHUOT peceK. 4.R=3 cm,s=5cm. 5.Ilocron u Taa Moxke fa ce jooue
KaKo IIeHTap Ha OMUIIIaHATa KPYXKHUIIA OKONY KOj OMII0 OCKHH mpecek. 6. a), 6) He Moxke. 7. a)
60cm?, 6) 30, 72cm?, B)9,72 cm?’ 8.62,35cm’ 10.R=7,2 cm. 11.a) 15,59 cm?, 6) 18 cm? B) 15,59 cm’.

IV.21 - cTp. 188

4.108°. 5.216°. 6. ¥YnarcrBo. ['eHepaTpucaTa Ha KOHYCOT UMa JoJKKHa 6 cm. Ofrosop. 2, 5 cm.

L
7.3,6 cm. 8.IIpaBoarosen TpuaronHuk. 9.a)ako R <H,6)akoR=H, B)akoR>H. 10. P= Er .

IV.22-cTp. 189

1.2)148,5cm? 6) 7,03 dm’. 2.a) 176 cm? 6) 20 cm? B) 174 cm?. 3. YmarerBo. Pajiycot Ha Kpy>KHHOT
MCEUYOK TPETCTaByBa reHepaTprca Ha KoHycoT. Ompeiesin To MPBO PauyCcoT Ha KOHYCOT.
Onrosop. P ~2,67 dm> H ~ 1,09 dm. 4.a)115,5cm? 6) 151 cm? 5.151 cm? 6. 1206 cm> 7. 8,34 m’.
8.2)1:2,6)1:3. 9.M=314cm*,P=471 cm* 10.3,7 dm. 11.502,4 cm* 12. 160 cm”.

IV.23 - cTp. 192

1.2) 307,72 cm?,6) 37,68 cm®, B) 8 dm?, 1) 2,96 cm®.  2.2) 391 cm?, 6) 1865 cm’, B) 154 cm®. 3.26, 17m’.
4. 148,5dm’. 5.1,58 cm. 6.193,5 cm’. 7. ¥YmarcerBo. Hajiu ro npBo paguycoT Ha TOOMEHNOT
Konyc. Omroop. 65,1dm’. 8.37,68cm’. 9.P ~ 198 cm?, V ~21845cm’. 10. 9,85dm’. 11.P ~ 142
cm?, V ~ 67cm’. 12, YmarcrBo. [JoOMeHOTO Teno mpeTcTaByBa IMINHAAP HA KOTO Off eHaTa

CTpaHa My ¢ TIpHJIETieH KOHYC, a Of ipyrata CTpaHa ¢ M3BJeYeH MCT TaKOB KoHYyC. OnroBop.
P=80n~251,2cm? V=80n~251,2cm’.

IV.24 - ctp. 195

1. Cepa S(T, 4,5 cm). 2. Kpyr, Touka uny npazHo MHOXecTBO. 3.7=3 cm, L= 18,84 cm, P=28,
26cm” 4. R=5cm. 5.L=44,4cm,P~157cm’ 6.28287km. 7.3 cm. 8.5cm. 9. Hu3s nujamerpanto
cnpotuBHE TOUKA. 10.339,12 cm? 452,16 cm?; 339,12 cm?.
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IV.25 - crp. 197

1.a) 153,86 cn?, 6) 12, 56 dm?, B) 2461, 76 cm®. 2. 113,04 cm?. 3. 113,04 cm?®. 4.509554140km? 5.4:9. 6.
a)1:2,06)2:3,8)2:5. 7.a)2narm, 6) 3 maty, B) S matu, T) 10 marn. 8.a) 7, 81 cm, 6) 3, 32 cm.
9.416,8 m%. 10.a) 121 nar, 6) 484 matu. 11.a) 254,34 cm?, 6) 763, 02 cm?  12. AKO pajjycoT Ha
ocHOBaTa e R, Toram ipere Tea nMaar miomtiHa 3nR%. 3adenenika. 3a MIoNMITHHA HA TOTYTOIKA
3eMH ja MPEBH]] U IUIONITHHATA HA TOJIEMHUOT KPYT.

IV.26 - ctp. 198

1.2) 65,42 cm®,6) 268 cm?, B) 7234,56 cm®. 2.a) P=254,34 cm? V=381,5cm?,6) P=21,23 dm?, V=9,
2dm’,B)P=28,26dm*% V=14,13dm’. 3.1,175m’. 4. Yammre codupaat nojieHakso. 5. P= 154 cm?’,
V=180cm’. 6.1,67dm. 7.¥narcrBo. [loOneHaTa Tonka Ke iMa BOIYMeH €JHAKOB Ha 30UpOT
ol BolryMeHuTe Ha iBeTe Tonku. Omrosop. 8 cm. 8. 105163 000 000 km®. 9. 6,45 cm. 10. 6 cm.

27R° 4R’ _67R’
3

11.20983 hl. 12. ¥, +V; = —27R =V, .

3ana4n 3a noBTOpyBame 1 yTBpAyBame - IV - crp. 199

1.4. 2.4. 3. Ta. 4. ¥Ynarcro. M30epu iBe TOUKM Off €AHATA MTPaBa M €[Ha TOUKA Of] BTOpaTa
npasa. Tue ce HeKOMMHEAPHHU 1 ONIpefieNyBaaT efiHa pamHuHa. Toa e OapanaTa pamuuHa. [Tokaxu
Jileka Taa paMHIHA € eIMHCTBEHA. 5. AKO p He € lapalieliHa co X, Torall p ja mpodojiyBa paMHAHATA
¥ Bo Hekoja Touka P. Ho, mapanennure npau p u g onpenenysaat pamuuna I1 u npuroa P € T1.
IMpaBara q mMunyBa HU3 P (3011T0?), Ma [OOMBAMe JleKa MpaBUTE p M ¢ Ce CeYaT BO TOYKA
P - xonTpagukuuja. 6. 8, 06 cm. 7. 365, 5 cm’. 8 P =248 cm?, V = 240 cm’. 9. Moxe.
10. P~ 89, 6 cm?, V =34 cm’. 11. [Takerot ke coxpsku 150 KyTHr a HETOBMOT BOJIYMEH Ke Omyie
3375 cm’. 12.a=6 cm, H=4,9 cm®. 13. 91cm? 14. 47 cm®. 15. P~360 cm? V=400 cm’.
16. P ~45cm’, V ~ 15,6 cm®. 17. 11,5 nutpum Bo cexynaa. 18.376,8 cm?. 19.P~208 cm? V ~ 226 cm’.
20. Moxe ma nmommHe, U Ke My octanaT ymre 3,1 mutpu 6ensus. 21. P~ 177 cm?, V~ 140 cm’.

22.P~51 4cm’, V~30,50m’. 23.P=nkR, =%7zH3. 24.2)P~301 cm?, V~ 452 e, 6) P~ 452 e,

V~553 cm’. 25.a) P~ 160 cm?, V~ 160 cm?, 6) P~272 cm?, V~226 cm®. 26. 975 g. 27.2, 25 cm.
1

28. 216.29. 1§km. 30. ~48%.

3agaun 3a camokonTpoaa - IV - crp. 201

1.6. 2. A", B'u C' ce konmmueapun u B' exku momery A'u C'. 3. 8 dm, 4. 280, 6 cm’. 5.9, 2 cm.
6.V=288cm’,P=341cm’.7.5dm. 8.V :V, =(nb’a): (na’h)=b:a. 9. 2922,8 cm’.10.9 cm. 11. 38 026
656km’. 12.R’ :R°.



Aron mery
- nBe mpasu 137
- iBe pamMHuUHU 138
- mpaBa 1 pamHuHa 137

Akcroma 3a napanensoct 127

AnoremMa Ha nupamusia 164
Bpojna ocka 67
Bouna nospmmaa

- Ha KoHyc 185

- Ha upamuna 162

-Hampu3Ma 142
Bounu sumosu

-Ha nupamua 163

-Hampusma 143
Bounn pabosu

- Ha mupamuzia 163

- Ha mpusma 143
Bucuna Ha

- konyc 185

- mupamuga 163

- mpusma 143

- muHAap 176
BepojaTnoct 120

- Ha HacTtaH 120
BoaymeHn Ha

- kBajgap 155

- Komka 155

- mupamuga 172

- mpaBa npusma 159

- teno 154
T'enepatpuca Ha

- KoHyc 185

- unuHgap 176
I'eomeTpucko Temo 139

-, Bamuecto 140

-, pabecto 140

-, sugoBu Ha 140

-, paboBu Ha 140

-, ToBpIHa Ha 140

-, TeMHuba Ha 140
I'pacux Ha

- TMHeapHa paBeHKa 98

- pynkmmja 82
Hujaronana Ha

- kBajap 146

- Kkonka 147

- mapanenonunen 145

- mpusma 143
[ujaronanna pamHuHa 144
JujaroHasneH npecek Ha

- mpusma 144

- mupamuaa 165
[wnmen3uu Ha KBajap 145
EBknunoBa Teopema 28
ExBuBanenTHn

- paBeHku 50

- HepaBeHKH 69

- cucremu paBeHku 105

A3BYYHUK HA NTOMMMTE

Wnpenturer 46
WMuTepBan 67

-, 0eCKOHEUEH 68

-, 3aTBOpEH 67

-, OTBOpEH 67

-, TIOJIyOTBOpEH 67
Sunosn

-, 00YHHA

- Ha mapanenonumnes 140
Kgagap 145
Komnxka 145
Koedunuent Ha mponopuuoHaIHOCT 7
Konuneapuu Touku 128
Komnnanapau Touku 129
Konyc

-, TIpaB KpyxkeH 184

-, OCHOBa Ha 185

-,BpB Ha 185

-, pajuyc Ha 185

-, Mpexa Ha 187

-, OCKHH mpecek Ha 185
JIuneapHa paBeHKa

- CO €[IHa Hemo3HaTa 55

- co mBe Hemo3HaTH 97

-, HOpMaJieH Buj Ha 55

-,rpacuk Ha 98
JlnreapHa HEpaBeHKA

- CO eJJHa Hemo3HaTa 73
JIuneapHa pyskimja 80

-,rpacuk Ha 82
Mpexa Ha npuzma 147

- Ha upamuzia 167

- Ha KOoHyc 1 nununpap 187,178
Hacran

-, HeBO3MOXeH 118

-,cygaeH 118

-, moBojied 120

-,cripotuBeH 121
Hepasenka

- CO eJlHa Hemo3HaTa 63

- CO IBe HeTMo3HaTH 63

-, pelieHue Ha 69

-, IuHeapHa 64
HepagenctBo 62

-,0pojuo 63

- co mpoMeHnuBa 63

-, anre6apcko 63

-, IBOjHO 65

OpHOC Ha IepUMEeTpUTE Ha [iBa CIINYHU
Tpuarojinuka 21

OjHOC Ha IVIOLITHHUTE Ha [IBA CIIMYHI
TpHUaroJiHuka 24

OcHoBa Ha
-npusma 142
- mupamuna 162
- KoHyc 185
- unuHgap 176
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ITapanenonunen 145

-, iMjaroHanu Ha 146

-, CHPOTUBHU SU/IOBM Ha 146
ITnpamnpa

-, mpaBuiIHa 164

-, OCHOBHH paboBu Ha 163

-, BpB Ha 162
ITuraroposa Teopema 30
ITnomrrnna Ha

- KoHnyc 188

- upamunia 168

-mpusma 149

- cpepa 195

- nunuHgap 179
IToBpiHa

-, 0ouna 162,142,185

-, poTanuona 175

-, Kpy>KHa uIuHApuaHa 175

-, Kpy>kHa KOHycHa 184
[Tonuenap

-, sumoBu Ha 140

-, padoBu Ha 140

-, TeMumba Ha 140
TMonymammja 1116,119

-,00eMmHa 1116,119
IIpaBu 127

-, mapanenan 131

-, pasmuHyBauku 137
ITpumepok 116,119

-,00emHa 116,119
ITpecek

-, mapanenen 144,177

-, imjaronasneH 144

-, ockuH 177,185
ITpusma

-, IpaBa 144

-,Koca 144

-, mpaBmiiHa 144

-, IapajejieH npecek Ha 144
ITpunnun vHa Jupuxmne 114
ITpoexTupame

- Ha Touka 135

-, OpTOroHanHo 135

-, mapaneaso 134

-,Koco 135
ITpoekmuja 135
ITpoextupauku npaser; 135
ITponopuuonanuu orceyku 7,28
ITponopuuja 6
Pasmep

-,00paTeH 5

-, BpeJTHOCT Ha 5

-, IPOJIOJKEH 6

Papenka
- co efHa Hemo3HaTa 47
- co iBe Heno3HaTu 47
-, Hermo3HaTu Ha 47
-, petieHne Ha 48
-, lebuHUIMOHA o6MacT Ha 46

Pacrojanue o Touka 1o pamHuHa 134
PaBenctBo 45
Pamuannn 127
-, mapanenasu 132
-, HopMasHu 138
PemaBame Ha cucTeM TUHEapHHU paBEeHKH
-, MeTOJI Ha 3aMeHa 104
-, METOJ] Ha CIIpOTUBHU KoedpunmeHTn 106
-, METOJ| Ha rpacuuKo pemaBamwe 109

CucreM NMHEapHU PaBEeHKHU
- co aBe Heno3zHatu 100
-, xomoreHn 101

CucreM nuHeapHU HEpaBeHKHU 77

CnuyHocT
-, Koecpunuent Ha 17
-, Ipu3Hany 3a 19

CraTtucruuka maca 119

Cdepa
-, MaJja Kpy>KHuna Ha 194
-,rojeMa Kpynuna Ha 194
-, IUTOIITAHA Ha 195

TanecoBa Teopema 11

Terpaenap 163
-, IpaBuiicH 164

TanreHTHa paMHHUHA
- Ha Tonka 194

Tonka
-, paguyc Ha 193
-, iujameTap Ha 194
-,rojeM Kpyr Ha 194
-, Mal Kpyr Ha 194
-,meHTap Ha 193
-, BOIyMeH Ha 197

Tpuaronuuk
-, Erunercku 31
-, Manucku 31

$urypu 127
-, ipocTtopuu 127
-, paMHuHCKHU 127
-, canynan 17

dyuknumja
- Ha IIpaBaTa MponopuuoHagHocT 81
-, muHeapHa 81
-, Hynma Ha 88

unuupap
-, IpaB KpyxkeH 176
-, paguyc Ha 176
-,ockaHa 176
-, pamHocTpan 177
-, OCKWH mipecek Ha 177
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JUHEAPHU PABEHKHN
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BUTOBU PABEHKH ...cueineieiiieieieeieeieete ettt ettt ae ettt e e b st nes 47
PEIIEHME HA PABEHKA ..cueeuiiiiiiiiiinieeieeeteniee ittt ettt sbe e sae ettt et e s be e b eaee 48
EKBUBATEHTHI PABEHK .....eeuterutiaueeaeerierieeteeteeeeentesatessaesssesseesstesseesseesseesssesseennes 50
OCHOBHH CBOJCTBAa Ha PABEHCTBATA U PABEHKUTE ....c.cceoveuivmininciiiaeieieneiinenennas 51
OnuT BUf Ha TMHEAPHA PABEHKA CO €JHA HETOBHATA ...coveuvrverrenremenrenrennenenrennens 54
PemaBame Ha JTUHEAPHW PABEHKH CO €JHA HETIOZHATA ..ccveeevervenrereerereeneerereeneas 55
ITpumeHa Ha MUHEapHA PABEHKA CO €HA HEMOBHATA ...ccoeerveenrereereereenueenseennes 58

JUHEAPHUN HEPABEHKMH CO EJJTHA HEITO3HATA

HEpPaBEHCTBO M HEPABEHKA ..c..eveueeniiieienienieeitetetenreeseeieesessessesseeaeesensessessesmeeneens 62
CBOjCTBA HAa OPOJHUTE HEPABEHCTBA ....vcurvvinireniieneieresieseseseressesesesesessesesasenens 65
BpojHa 0CKa. FTHTEPBAIIH .....ocvviiiiiiiiiiiciceceee e 67
Pemenne Ha HepaBeHKA. EXBUBAIEHTHU HEPABEHKH .....ccocoovueveeiiuinncneienennennas 69
Teopemn 32 €KBUBATIEHTHU HEPABEHKM ....ccueeueeurerenrermenmeemeeeenrensensesneeensessesneennes 70
PemaBame Ha JMHEapHa HEPABEHKA CO €[IHA HEMO3HATA ...ccceovvveurvvevenrnennnenes 73
IIpuMeHa Ha NTMHEApHU HEPABEHKH CO €IHA HEMOBHATA ...cooveueeeeveuirerenenenenenes 75

1.16.
11.17.

Pemenue Ha cucrem JINHEAPpHU HEPABCHKU CO €]JHA HEIO3HATA .....cveuvennennenne. 77
PemaBame Ha cucrem JINHEAPpHU HEPABEHKU CO €/ITHA HEIO3HATA ....ccoeuvennennens 78

.18
1.19.
1.20.
[1.21.
11.22.

JUHEAPHA ®YHKIINJA
JIMHEAPHA (DYHKIIHA «.ooueeveiieeeeeeiiiiieeeeeeaiiiteeeeeseiieeeeeeeseeistteeeeeeeaaireneeeeeenannneees 80
I'paduK Ha PYHKIHJATA Y = GX.eiiiiiiiiiiieeniieenieeeeiee ettt e sreeesiee e 82
I'paduik Ha PYHKIHMJATA Y = AX + Dueeiioiiiiiiiiiiiice e 84
3aemHa 1Mojoxk0a Ha rpaUIUTEe Ha HEKOM JTMHEAPHU (PYHKIMM.....cc.oervvenenne 86

Pactemwe, onafame U Hyjla HAa JTMHEAPHA (DYHKIH]A....ccoeenreerreeiieieeniieeneennes 88
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TOYKA, TIPABA 1 PAMHHUHA BO ITPOCTOPOT
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