JI-p Jynura llogman-Epnanren, I'epmannja
INPUMEHA HA ITAPKETOT ITPU PEIMABAILE HA 3ATAYAN

ITox mapkerupame ce noApaszdbupa NOKpHUBamke Ha paMHUHATA, UM OIpEfie-
JIeH HEj3MH JIeJI CO TeOMETPHUCKU (DUTYPH, TaKa IITO UCHOIHETH Ce CIETHUTE YCIOBH:

- Mefy purypure Hema Npa3HuHY, U
- ¢urypute HeMaaT 3a€[HIUKH TOUKHU, OCBEH TOUKUTE Ha paGoBHUTE.

CrnukaTa Koja ce jo0MBa Ha OBaj HAUMH ce HapeKyBa napkeT. [lapkeTupame-
TO ce U3y4yyBa BO pa3fNuyHU OOJACTH Ha MaTeMaTuKaTa, HO M BO JPYr'd HayKH, KaKo
Ha npuMep Kpucranorpacujata. Bo oBaa cratuja napkeTor Ke ro KOpUCTUME KaKo
MOMOIITHO CPEJICTBO 32 pelllaBare Ha 3a/lavun.

JacHo, cekoja o pasriefaHuTe 3alaud MOXe Ja ce pelIn u 6e3 KOPUCTEHe
Ha IIapKeToT, I1a 3aToa MpernopadyBaMe UCTOTO Jla [0 HaIlpaBUTE.

1. IIpeTBOpamena “rpukHoT KpcT” BO KBajfipar

duryparta cocTaBeHa Off IET CKJIaJHU KBapaTH, KaKo IITO € NMpUKaXKaHO Ha
nprex 1, e TakaHapedyeHUoT “Zpuku kpcitt”’. ClegHaTa 3afadya NOTEKHYBa YIITE Of
npesHa Uuanja.

3apmaua 1. [1a ce mofenu rpIKNOT KPCT HA [AEJIOBU Off KOU
MOXe Jla ce COCTaBU KBajpar. __

Pemennero Ha 3ajavaTa e jgajgeHo Ha mpTex 2. Mako P
LPTEKOT 300pyBa caM 3a cede, cenak MOCTOW MOKHOCT OUHTE fia
He m3nmaxar. Bo mMaTtemMaTmkaTa ce HEONMXOJHW CTPOTH MOKAa3W.
3aToa Ha YUTaTeJIUuTe UM OCTaBaMme Jia foKaxkaT JieKa: Lpiu. 1

i) 4eTUpUArOoJHUKOT ABCD e KBajpart, u

ii) kBagpatoT ABCD MOXe fa ce COCTaBM Off TETTE ) ; )

JIENIOBA Ha KOW TPUKMOT KPCT Ce pachara Mmocjie MOBJIEKYBambeTo | A=
Ha oTceukure AB, BC,CD, DA. N

Mef‘YTOEi, pa60TaTa Ha MPETBOPAKLETO HAa IPUYKHUOT KPCT \ N

BO KBajpaT HE € 3aBpIICHA. Bo maremaTtmkarta ce TexkHee KOH D

W3Haorame Ha HOIIO6p0, IMOCJIETAaHTHO pCIIEHUE. 3aroa ClIEgHaTa Lpizi. 2
ut.

3ajladya C€ HaJOBp3yBa Ha 3ajJada 1. P

3apmaua 2. [la ce mopean rpuKAOT KPCT HA TOMAJIKy Off 5 MEJNOBH, TaKa IITO
O]l HUB J1a MOXe Jla Ce COCTaBHU KBajpar.

Pemenuero Ha 3amava 2 Ke ro gajgeMe co MpUMeHa Ha
MapKeT COCTaBEeH Off CKIIAJHM KONWU Ha TPUKHOT KPCT (LIPTEX
3). IIpu BHUMaTEITHO HAOJBYIyBake Ha MPTEX 3 3a0esesKyBame
lieKa IEHTPUTE Ha FPUKUTE KPCTOBHM C€ PAMHOMEPHO pacrope-
feHu Ha pamHuHaTa. Ha nprex 4 Tue neHTpu ce ofdesexKanu u
HU3 HUB ce NOBJe4YeHM IpaBu. Ha TOj HaumH e goOueHa KBa-
npatHa Mpexka (mokaxkete!). Co oBaa Mpexka CEKOj Off TPUKHUTE
KPCTOBU € IOfieJIeH Ha 4yeTupu fenoBu: 1,2,3 u 4. Op pgpyra

CTpaHa, pabOBHUTE Ha IPUKUTE KPCTOBU IO JejaT ceKoj KBajpatr

] ' ] ' Upm 3
Ha Mpexa off yetupu gejosu 1',2',3"' u 4'. He e Temxko ga ce



mokazke meka genopute: 1 m1'; 2 mw 2'; 3 mw 3'; 4 m 4' ce ckiTagHM.

Co Toa 3ajlavaTa € p€lIcHa, T.€. TPUYKHUOT KPCT € NOACJIEH CaMO Ha YE€TUPHU [E-
JIOBH O] KO € COCTaBCH KBaJIpaT, HAMECTO Ha IIET NE€JI0BU, KaKO BO 3ajjava 1.

HMuTepecHo e na ce 3abenexn fie-
Ka Ipu OBaa nojenda Ha TPYKUOT KPCT CH-
T€ YETHUPM MENIOBU ce CKIagHu. Meryroa,
NMapKeTOT HaMeTHYBa NMOBeKe MOKHOCTH 32
nopenda Ha TPUYKUOT KPCT HA YETHUPH Jea.

Hanpasete ro cnegHuoT ekcrepu-
MeHT. HamprajTe ja kBagpaTHaTa MpesKa
of Uprex 4 Ha mposupHa (onwmja, cra-
BeTe ja ¢onumjaTa HA MAPKETOT Of IPTEXK
3 u ucrata nomectyBajte ja. Taka Ke go-
OueTe pa3IUMYHU pellleHdja Ha 3ajada 2.
EnHo o HMB e NpUKaskaHo Ha LPTEX 5.

3abenaewka. HO Cera HE € MO3HATO 14 MOXKE IPUYKUOT KPCT a c€ MOACIN
Ha IMOMAJIKYy OJ1 HE€TUPHU [1€JIda, TaKa HITO O HUB MO2KE J1a C€ COCTaBU KBajpar.

2. [{oka3 Ha ITutaropoBara Teopema co NOMOII HA NApPKeT.

3amaua 3. Tpuaronaukor ABC e mpaBoaroieH co Ka-
TeTn BC m CA, 9nu MOJKWHHU C€ a W b, COOOBETHO M XUIIOTE-
Hy3a AB co poxuHa c. KsBagpatutre K,,K;, u K., ce KOH- .

b Kp

crpyupaHnu Hajg ctpanute BC,CA n AB, (upTex 6) COOBETHO. a

HOKa}KeTC JC€Ka 361/Ip0T Ha IUIOIOTUHUTE Ha KBaapaTUTE KaI/I

K}, e efHaKOB Ha IUTOLITHHATA Ha KBaipaToT K, .
Lpi. 6
PemenneTo Ha 3ajjauaTa MOXKe Jia ce U3BeJle Ha MOBeKe

Ro6po no3HaTH HaunHU. EfeH o HUB ce cBeflyBa Ha KOPUCTEHE | -
Ha MapKeT HaNpaBeH Of CKIAJHU KONWHU Ha KBajpature K,u

K , KaKo LITO € MpUKaXKaHo Ha UpTexX 7 . —

Kp

Ha nprexx 8 e KkoHCTpyHmpaHa pelieTka Ha OBOj MapKeT. Kg
PemeTtkara ce coctom of MpaBW MapajieHN Ha mpaBuTe AB u
BD . Ha unraTtenoT 3a Bexk6a My OCTaHyBa jla TOKaxe JieKa:

i) Pemerkata Ha nprex 8 e KBagpaTHa, IpU IITO Lpw. 7
KBajJpaTUTe Ha peleTKaTa ce CKJIaJiHu Co KBagpaToT K, .

ii) KBagpator ABDE coO IWHUWTE Ha pelIeTKaTa € MOJEJEH Ha MET JIENOBU
1,2,3,4,5. Keagpator EFGH e nopeneH Ha genosure 1,2' u 3', a kBagpator CBIG
Ha fgenoBute 4' 1 5, Taka mro geaosute 2 u 2'; 3w 3';4 u4';5 S ceckiagHu.

Crnopep Toa, off i) U ii) cilefyBa eka oj AeJOBUTe Ha KBaapature K, u K,

MOXK€ [1a c€ COCTaBU KBapaTOT KC . 3Haun:

36upoili Ha HaouwiiuHUIle HA Kéadpalliuiiie HAO Katleltiuilie 80 UpasoazoneH
WpUAZOAHUK e eOHAKO8 HA HAOUINUHATIA HA K6AOPAloil HAO XUNO ey 3ailid.

Jla 3abenexxume feka, Kako U NpH pelllaBambeTo Ha 3afada 1 u oBe Ha o-
JIja MOXe Jla ce HallpTa KBafpaTHa Mpexka of upTex 8. Kora Taa ¢onuja Ke ce cra-



BU Ha NMApKETOT Off IPTexX 7 M Ke ce NPUJBUXKY IO XapTHjaTa, ce JOOUBaaT pa3IndyHI
HauyyHU Ha NOJEJION Ha KBafpaToT ABDE Ha [eNOBH O KOM MOXKAT Jia CE coCTaBaT
kBagpatute K, n K, . EfeH TakoB Ha- | |

YHH € fajieH Ha Hprex 9 . [IpuToa KBa- I - | i
AapaTtoT ABDE e TpaHclaTHpaH Of Ip- 5

BOOWTHATA TOJIOKOA Ha HPTEXK 8 Taka 4 1‘; 3E 3y

IITO TEMETO A € MOMECTEHO BO leHTa-  ~ [ 82| . 1 /[T T12%/1 —
port Ha kBagpaTor EFGH . OBa mope- 514G 5 2y 4 532 ]

0a e uHTEepecHa Ouaejku KBagpaTor K, /I_

HE € MOJEJICH, a KBaApaTOT Kb € noje- Upu_l 8 Upu_l 9
JICH Ha Y€TUPU CKJIaJHU TCTTOBU.

Ke HaBeJIEME€ HCEKOJIKY 3aJa4u 3a CaMOCTOjHO peliaBambEe KOU MOXKAT fia €€
peuaT Co KOPpUCTEHE HA MMapKeET.

1. Ha uprex 10 e gajieH "BET” COCTAaBEH Off CEAYM CKJIAJ{HU II€CTATOTHUALH.
a) Ilopmenere ro HBETOT HA MIEJIOBU Ofi KOM MOXKE fla Ce

COCTaBU IIPaBWJIEH IIECTAarOJHUK.
b) HampaBeTe mapkeT Of CKJIQJHA KONWUW Ha LBETOT W

OKaxKeTe fieKa [BETOT MOXKe Jla ce TOJeM Ha YETUPHU fiesa Off KO
MOXE J1a CE COCTaBH POMO. Lpia. 10

2. Ha uprex 11 ce gajjeHr HEKONKY BOOMIITYBaka Ha FPUKUOT KPCT.
a ) Hanprajre ru gBata cnef- —

HU CJIEMCHTU Ha OBHUC BOOIIITYBakbha
Ha 'pYKUOT KPCT.

b) Ilposepete panu 3a eje- | |

MEHTHTE Ha Off UpTexkK 11 Baxu ucro-
TO IITO M 3a TPYKHOT KPCT, T.€. Janu |
MOXKAaT Ja ce MojeJiaT Ha JeJOBU O _

KOM MOKE J]a c€ COCTaBH KBajpar. Hpa. 11

C) HpOBepeTe JAajin O COOABETHUTE KOIIMU Ha BTOPOTO U TPETOTO BOOMIITY-

BalkbE€ HAa TPUYKUOT KPCT MO2KETE [1a HAIIPABUTE IMAPKET. AKo TOa e MOZKHO, JaJI1 I1apKe-
TOT MO2KE JJa IIOMOI'HE Ja C€ HaMaJlnu 6p0j0T Ha ACJIOBUTE Ha KOM € NMOACJICHO COOM-
BETHOTO BOOIIIIITYBakbE HA KPCTOT, TaKa HITO O AEJIOBUTE CE COCTaBU KBaHpaT?

3. Napenu ce Tpu KBajgpatu K,, K, u K_, co JOIKUHU a,b U ¢, COO[BET-
HO. [JokaxeTre fnexa kBagpature K,, K, u K, MoxaT fa ce nmofenaTr Ha [AeJIOBU Off
KOM MOXeE JIa ceé COCTaBM HOB KBafipar.

3. YiTe HeKOU NpMMeHH HA NaPKETHPAmHETO

Bo IPpOAOIKEHUE Ke moKaxkeMe Kako MapKETUPAKBETO MOXKE J1a HU MMOCITYXKHN
3a OTKpUBakbE€ Ha HEKOU BPCKU Mefy Pa3JIMYHUTE MaTEMAaTUIKU TUCHUILJINHUA.

3apgaua 1. IIpeTrcraBu ro 6pojor 11 kKako 36UT Ha ABa 6poja x U y, Taka fa
IPOU3BOJOT Xy € MaKCHMAleH.

PemenueTo Ha oBaa 3afiaya MOKe fia ce fo0ue Taka LITO 3ajayaTa Ke ja mpe-
BeJleMe Ha “ja3uKOT Ha reoMeTpujaTa”. IMeHO, IpOU3BOAOT Xy Ha OpOEeBUTE X U Y



MOXeMe Jia I'M CMeTaMe 3a IJIOIITHHA Ha IpaBOarojHuK co cTpaHd x u y . Ilepume-
TapoT HAa MPaBOATrOIHUKOT € 2(x+ y) =22 . Cnopep Toa, 3agavyaTa 1 MoxXe /1a ce mpe-
(popmynupa Ha CIETHUOT HAUNH:

3amaua 1'. Oy cuTe MpaBoOaroTHANM CO IepuMeTap 22 jia ce Hajae OHOj uhja
IUTOIITHHA € MaKCUMAaJTHA.

3apmauata Ke ja pelnMe KOpHCTEjKH To HapkeTupameTo. IlapkeTupame
kBazipaT ABCD BO KOj IMaMe 4eTHPHU KONUU Ha NIPABOArOJHUK O cTpaHu x U y . Ha

nprex 12 e gajeHo MapKeTHpame Ha KBafipaToT ABCD Bo ciyuaj Kora x #y, Ha
opuMep x>y, a Ha nprex 13 kora

x =y . Bo mpBHOT cnydaj mapKeToT, Mo- l; al L ¢ D—= Y= ¢
Kpaj YeTUPUTE NMPABOATOIHUIM CO CTpa- . e x
HA X U Yy TO COAPXKH U KBaAipaTOT CO

ctpaHa x—y . Crnopep Toa, IIIOMITHHATA ! ) x y=x
Xy € momaja ojf YeTBPTHHATA IJIOWTA- 4 — B A5=x%

Ha Ha KBajpaToT ABCD : Lpia. 12 Ipi. 13

112
xy<T, 3a Xx#)

Bo BTOpHOT ciyyaj, IpaBOArOJIHUNUTE CO CTPAHU X U y ce KBafpaTi, T.c.

YETHPUTE KBaJ[paTU CO CTPAHUTE X :% ro nokpusaat kBaapatoT ABCD . Co npyru

2
360pOBHI xy:%ﬂa xX=y.

Op gocera U3HECEHOTO cJeflyBa: Off CUTE IIPABOArOJNIHULM CO AajieH IepuMe-
Tap 22, KBafipaToT MMa HajrojemMa IomrtuHa. Co Toa ja pemuBMme 3afgadata 1', co
LITO € pellleHa u 3agavyata 1. MmMeHo, mpousBofoT Ha GpoeBuTe x U y umj 30up e 11

€ MaKCHUMaJICH Kora COGI/IpOHI/ITe C€ €MHaKBH, T.C. X =) = 1—21 .

1

—

2
MaxkcumanHaTta BpPEOHOCT Ha ITPOU3BOJAOT Xy € €IHAaKOB Ha ( ) =121

2 T4
3apgaua 2. Hajnu ¢popmyna 3a mpecMeTyBambe Ha 30HpOT
S, =124+22 +42 482 4.+ (2" 1?2
Kage n=1,2,... o 7
H osaa 3adaua e ja pewume co tiapkeiiuparbe Ha Upu- 5
200H0 u3bpana zeomeitipucka ¢puzypa. Keaopaitiuitie
2 2 42 -1,\2
19,27,4,....,(2") 42
MOKAT Jia c€ TOJKYBaaT KaKo IJIONITUHU Ha KBAJpaTH CO CTPaHU
1,2,4,..., 2! , coofieTHO. Of1 OBUE KBaJpaTH MOXKeE Jla c€ KOH-
cTpynpa ¢urypaTa npuKaXkana Ha nprex 14.
n—1\2
OBaa ¢urypa Moxe fa ce JONOJHHU O IpaBOarojieH @
AABC co katetn co pmomkmum 2". Tlpuroa ce WMCKOPHMCTEHM
ITPaBOATOJIHA TPUATOJHUILY CO TUIOIITHHA
22222 @ Lipa. 14
2222222777 2 :



Cera napkeTupameTo HU OBO3MOXKYBa fa ja IpecMeTaMe IuomtuHaTa Ha AABC Ha
nBa HaumHa. Off e[HAaTa CTpaHa UMaMe

RO AR n.on 2n—1
PAABC — BCZAB _2 22 =2 (1)
u
2.2, 2 ,1—12] 2R 2 8 @
PAABC—[I +27+47 +..4+(2"7) {2 R 2)
T.€.

PAABC:%h2 + 2244 4 (2T J+%
Of1 ITO clIeAyBa

S, =12 +22 442 487 4+ (2" 2= 2L,

3abeaewra. LprexoT 15 HE OBO3MOXYBa

JIECHO J1a TO onpefenume 30upoT A
-1
1+2+4+...+2"1, o z
Nmeno, AABC e pamHokpak. Crpanara BC
2 2
Ha AABC e co nomkuHa 2", a crpaHara 4B e nope- 4 47
JIeHa Ha OTCEeYKM CO fomkman 1,1,2,4,..., 2t
Bunejku AB = BC noGusame @ B
@™
14(1+2+4+...+2" =27 :
B C
T.C.
Lpia. 15

1+2+4+.. 42" =2" 1.
Ha kpajor Ha oBaa craTmja mpepjiaraMe fia ja peInTe clegHara 3ajaJa.
3apaua. Hajgere popmynu 3a mpecMeTyBame Ha 30MpOBUTE:
a) 1432492 +..+(3" 2.

b) 1+43+9+..+3"".

JIBeTe Marapuma u ABajuarta jaauu Ha Jlojn

Ha uptexoT necHo e nmajneHa mpBata U enHa
on HajybaBute 3aratku Ha Cem Jlojm, kxoja

My JoHeda ToJjieM ¢uHaHcucku ycrex. Jlojn
Toram mmaj 20 roguHu.

AKko ce ucede IPTEXOT MO MCIHPEKMHATUTE
JIMHUM, A00UEHUTE TPU MPABOATOJHUIIU MO-
KaT Ja ce coctaBaT Oe3 ma ce MPEeBUTKYBaar,
Taka IITO JBajliaTa jaBadu Ja T'M jaBHAT M
JIBETE Marapuiba, KOM HaeJHalll Ke ce HajaaT
BO TraJiol.

pummmwgesmmeeseemmm——————

O6ugere ce ma HajmeTe pelleHre Ha OBOj
npobJiem!

preemmenan— s




