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CUCTEMMU O TOYKMN

buijana HaueBcka HacroBcka
YKHUM, ®akynTet 3a e1eKTpOTEXHUKA U HH(OpMaLUCcK TexHosoruu, Ckorje
Jbymuo Hacroscku
YKHWM, IIpupogno-marematuuku akynaret, Ckorje

PemaBameTo Ha mpoOiemMu € cocTaBeH fien of XUBOTOT. Co HHUBHO
YCIIEIIHO pelllaBalke KMUBOTOT CTaHyBa mopoOap. MaTeMaTwukute mnpoOiaeMu
(3agaun) Ha HEKOj HAaUMH Ce TPEHUHT M MOATOTOBKA 332 COOUYYBAHKE U pelllaBame
Ha npo0OJieMu of] OWIJI0 KaKOB THIL.

CnenyBaaT 3ajjaudm KoM MOXeOM € HajgoOpo jla TM MOYyCTByBaTe
caMOCTaIHO (€3 MPETXOHO pa3riieflyBalkbe W pa30npame Ha U3IO0XEHOTO
peuienne. HajmoOpo e jja ro mouycTByBaTe€ HUBHUOT OTIIOP, a T'O MOYYCTBYyBaTe
BalllETO HACTOjyBame, yOaBMHaTa HA MOMEHTOT KOra ce IOjaByBa HM3JI€30T Of
cCUTyalyjaTa, Kora ce u3BHKyBa eypeka. Cemak, Kako ce y4M jla ce IuBa’?
CurypHo He Taka IITO off OperoT Ke ce Ijefaar IpyruTe Kako MiauBaar. 3aToa
Xpabpo CKOKHETE BO MOPETO Ha MaTeMaTUIKNATE MPOOIEMH U yyeTe fa IINBaTe
BO TOA MOpe.

Bo pamnmHaTta, ce pa3bupa M BO NPOCTOPOT MMa OGECKOHEYHO MHOTY
TOUYKH. AKO Ce OIBOjaT KOHEYHO MHOTY O]l HUB, 0€3 HUKAKBO JIONOJIHUTEIHO
Oaparme WM NaK cO HEKOU JIOMOJIHUTEIHHN YCIOBH 3a HUBHOTO pa3MecTyBambe,
MOXe Jla KaxkeMe fleKa IMaMe CHCTEM Off TOUKH.

1. Ha pamuuHara ce gagenn 400 Touku. [la ce mokaxe feka UuMa He IIOMAJIKy Of
15 pa3nuyHu pacTojaHuja moMer'y HUB.

Pemenune: Heka OpojoT Ha pa3iuyHu pacTojaHuja moMery TOUKUTE € eJHAKOB Ha

k. Ako pasriiefame efHa TOYKa Off MaficHUTe TOUKHU, TOrall OCTAHATUTE TOUYKH

Ke JiexaT Ha k KPy>KHUIM CO IIeHTap BO pa3riefqyBaHara Touka. [la dukcupame

aBe Touku. OcTaHaTUTE TOYKHM CE€ HEKOU Off TPECeUHUTEe TOYKM Ha JIBe

ceMejcTBa Off KOHIEHTPUYHU KPYKHULM, KOM COIpKaT 1o k kpyxxuuuu. Criopen

Toa BKYIHHOT OpOj Ha TOYKH He e moroieM o 2k° +2 OcranyBa ja ce

3a0ejIexXu feKa 2-14% + 2 = 394 < 400. Cnoopen Toa noMefy mafieHUTE TOYKHU
uma 6apeM 15 pa3nuyuHu pacTojaHuja.

2. Bo BHaTpemrHocta Ha paMHOCTpaH TPHArOJHUK CO MAOJKMHA HAa CTpaHa
eflHaKBa Ha 1 ce mocTaBeHM neT TOYKM. [la ce gokaxke Aeka mocrtojaT 0apem
JABE TOUYKM NMOMel'y KOM pacTojaHreTo e momaso of 0,5.
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Pemenne: CpegHuTe NMHUU HAa PaMHOCTPAHUOT TPUArOJIHUK CO CTpaHa 1 ro
pa3OuBaaT TPUATOJHUKOT HA YETUPU PAaMHOCTPAHU TPUATOIHHULU cO cTpaHu 0,5.
Crnopep Toa BO €fieH Off HUB JIexXaT OapeM [iBe TOUKH Off AafleHUTE NeT, IPU IITO
THE TOYKU HE MOXE Jla ceé TeMHUHba Ha HEKOU Off Tpuarojnunure. PacrojanueTo
noMery Tue TO4Ku € nomano og 0,5.

3. Ha pamuuHaTa ce fajjeHd 7 LPBEHU U 1 CUHU TOYKH, TaKa LWTO HEMa TpH
TOUYKM KOM JIeKaT Ha efHa mpaBa. [la ce Jokaxke, fleka MOXKe fla ce MoBJevyaT
n OTCEYKH CO pa3HOOOjHU KpajeBu, KO HEMaaT 3ae[IHUYKU TOUKH.

Pemenue: [la ru pasriename cure pa3OonBama Ha JaJeHUTE TOYKH HA MAPOBU Off

pa3Ho00jHM Touku. TakBu pazOuBama MMa KOHe4yHO MHOry. Crnopep Toa Ke ce

Hajae pa3OuBame, 3a Koe 30MpOT Off JOJDKMHHUTE HAa OTCEYKHUTE 3aajIeHu CO

IapoBHUTE TOUKH Off Pa3buBameTo € HajmMano. Ke mokaxeme jieKa BO OBOj CIy4aj

THE OTCEYKH HeMa Jia ce cedaT. HaBucTuHa, JOKOJKY ABE OTCEUKHU OM ce ceyee,

Toram Moxe ja uzbepeme pa3zbuBame CO ToOMall 30Up Off MOJKMHUTE Ha

orceuknTe. Bo 0BOj ciydyaj oTceuKuUTEe KOW ce ceyaT Ou Owiie ujaroHanu Ha

KOHBEKCEH YeTHPUArOoIHNUK U CO HUBHA 3aMeHa CO HEKOj Map COPOTUBHU CTPaHU

Ol YEeTHUPHArOJHUKOT Ke pnobueme pa30buBambeé Ha OTCEUYKU CO Pa3HOOOjHU

KpajeBu W MpUTOA 30MPOT HA NOJKMHUTE Ha OTCEYKHUTE Off HOBOTO pa3OMBambe

Ke Oujie momai ofi MPeTXOHO Pa3riielyBaHOTO pa3OUBamE.

4. Bo BHATPCWHOCTA Ha KBaJipaT CO CTpaHa 1 JagcH C€ n TOYKH. Ha CE TOKaxXe
JA€Ka IUIOLITUHATAa Ha €AC€H Ol TPUArOJIHAULOUTE CO TEMUEbA BO NaACHUTE TOYKH

WIN BO TEMAKHATA HA KBAJIPATOT HE € MOroJieMa Off ;
2(n+1)
Pemenne: Heka P, F,,..., P ce najenure Touku. [la ja moBpsume Toukara P, co
TeMumaTa Ha KBagpaToT. [Ipu Toa ce mobuBaaT yetupu Tpuaroduunu. [1oToa,
3a k = 2,...,n ja u3BelyBaMe CJe/[HaBa onepanuja. AKO Toukara P Jexu CTporo
BHATpe BO €JIeH Of] NOpaHO HOOMEHUTE TPUATOJTHUIIM, TOTall ja TOBP3yBaMe CO
TEMUEbATa HA TOj TPUATOJIHUK. AKO TOYKaTa P JIEKM Ha 3ae/HAYKA CTPaHa Off

IBa TPUATOJIHHUIM TOTAlll ja IOBP3yBaMe CO TEMHUIbATA HA THE TPUATOJIHULM, KOU
ce CIPOTUBHM Ha 3aefHMYKaTa cTpaHa. ITo cexoja o oBue onepaunuu u BO gBara
ciydyau OpojoT Ha TpHAroJHULUTE ce 3rojieMyBa 3a jBa. Ha kpaj ce gobuBaat
2(n 4 1) Tpuaronuuny. 36MPOT O MIOIMITUHUTE HA THE TPUATOJIHUIM € EHAKOB

Ha 1, CIIOpE€ TOa IJIOUITMHATa Ha GapeM €IE€H OJJ HHMB HE € IIorojeMa o[
1/2(n +1).

5. Bo BHaTpemIHocTa Ha Kpyr co paauyc 1 gafieHu ce cegyM Touku. Jla ce Jokaxe
ieKa pacTojaHUEeTO NMOoMely IBe Off HUB € oMaso of 1.
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Pemenne: Ke npernocrasume fieka HeMa jiBe TOUKH KOHM JIEXKAT HA MCT PAHYC.
Bo cnpotuBHO Beke ru umame GapanuTe Touku. Of HanmpaBeHaTa MPEeTIOCTaBKa
jaCHO € JieKa HHelHa Off JlaJIcHUTe TOYKHM HE CE COBMara CcO ILEHTAapOT Ha
KpykHuuata. Heka co O e o0O3HaueH LEHTApOT Ha Kpy:KHuuara. Toram

HajMaJMoOT Of] arjuTe AZ.OA],, Kaje A u Aj ce HEKOHU Off JaficHUTe TOUYKH, HE €

MIOTOJIEM Off 360% < 60°. Heka A u B ce TOUKUTE KOM My COOJIBETCTBYBaaT Ha

Hajmamuort arosl. bupejku AO <1u BO <1 n aronotr AOB e cTporo nomaiu of

HaJrOJIEMUOT aroi Ha TpuaroaHukor AOB, torame AB <1.

6. Bo Hekoja 3emja uma 100 aepopgpoMu, TpH IITO TMONAPHUTE PaCTOjaHU]a
noMerl'y HUB ce paznuuyHu. O cekoj aepofpoM MOoJeTyBa aBUOH M JieTa 0
HajOTUCKUOT aepofipOM pas3jMyueH Off aepOoAPOMOT of] Koj mosietyBa. [a ce
JOKaXe JlIeKa Ha HHUEAEH acpofpoOM HE MOXaT fla cjleTaaT MOBeKe Of MeT
aBHOHU.

Pemenune: Heka enien o aepogpomute ro o3naunme co toukara A. Heka ce Bu

C' nBa Apyru aepoppoMHu oOff KOM joleTane aBUOHM Ha aepoppomorT A. He e

MoxHO A,B u C' fa ce KonuHeapHu U A jja He ce Haof'a moMery OCTaHATUTE JIBE

Touku. Toa € jacHO ako ce WMa BO MpeABHJ] jfleKa CeKOj aBUOH JeTa [0

HajOIMCKUOT aepOIPOM.

Asuonnte o B u C' neraaT fo HajomuckuoT aepopgpomM. Cropes Toa BO

TpuaronHukor ABC crtpanatra B(C e HajrojeMa, BO CIPOTHBHO €[IeH Of

aBHMOHMUTE Kou moseTtase of B unu (' Hema fa cieta Ha aepofipoMoT A. Cera e

jacHo geka aronor <BAC e moromem op 60°. Ja mpernocraBuMe Aeka Ha
aepogpoMoT A cnetale n  aBHOHH on aepompomure A, A, A .

IIpernocraByBaMe JeKa IOJIyIIPABUTE AAj JexaT BO aroJioT <1Aj71AAj 4 3a

J=12,..,n xkage mro A =A wu An+1:A1' Toram emeH oj arauTe

A AA) <A AA,,.. ., <A AA He e mOroieMm  of 360 Cnopen  Toa
360 > 60°,T.e. n <6.
n

7. Ha pamHuHaTa ce gajieHu n > 3 TOYKHM , TAKBM Jla HE JieXKaT Ha e[lHa IpaBa.
Ha ce mokaxe fieKa MOCTOM KPY>KHHIIA , KOja MUHYBa HU3 TPH Of] HajieHUTE
TOYKH M BHATpe BO ceOe He COAPKU HUEHA Of] PEOCTaHATUTE TOUKH.

Pemenne: Heka A u B ce oHHMEe [ABE TOYKHM Off MAajieHUTE, TOMely KO

pacTojanueTo e HajMamo. Torain BHaTpe BO Kpy>KHHUIIATA co irjaMeTap A B Hema

on napenute Touku. Heka (' e Touka o mpeocTaHaTuTe, off Kou orcevyata AB
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ce riefa nop HajrojeM arod. Toj aros e octap. Toram BHaTpe BO Kpy>KHUIATa
Koja MuHyBa HU3 A, B u C' Hema HueIHa Off IaJICcHUTEe TOUKH.

8. Ha pamuunara ce gagenu 2n touku. [ToBieueHu ce n OTCeUKH Taka IITO Off
CEKOja TOYKA M3JIETyBa elHa oTceuka. [loroa moBiaedeHu ce ymre n OTCEYKH
TakBM IITO Off CeKOja TOYKa M3JIEryBa efHa oTceuyka. [la ce gokaxe paeka
MoOXe Jla ce u30epaT n TOUKH Off KOM HUKOMU fIBE HE Ce MMOBP3aHU CO OTCEUKaA.

Pemenne: OTceukure Ko ce JOOUEHU ITPU IPBOTO MOBJIEKYBalkhe K& I' 000UMeE

CO LIPBEHO, & OTCEYKHUTE KOM Ce JOOMEHM IpPH BTOPOTO IOBIEKyBame Ke I'

oboumMe co cuHo. Toramr o] cekoja TouKa Ke U3JeryBa efHa [[pBeHa U elHa CMHA

otceyka. Cekoja ToUKa Npunara Ha HEKOU “IMKJI-3aTBOPEHa UCKPILIEHA JIMHUja

KOja Ce€ COCTOM Ofi IIPBEHM M CHUHM OTCEYKM KOW HAaW3MEHHYHO CE€ MEHyBaar.

3HauM cuTe 2n TOYKU M CUTE 2n OTCEYKM KOU I'M CIOjyBaaT AalcHUTE TOYKU

¢popmupaat efeH unm noBeke IMKI-U. buaejku Goute Ha OTCEUYKUTE BO €[leH

IUKJI C€ MEHyBaaT HaW3MEHMYHO U Off CEKOja TOYKa M3JIeTyBa €/lHa IpBeHA U

eJJHa CMHAa OTcevka, OpOjoT HAa TOUYKM BO CEKOj IIUKJII € TapeH.AKO BO CEKOj ITUKJI

n3bepeMe MOJIOBMHA Off TOUKUTE, IPEKy efiHa, Ke Jlo0uemMe MHOXKECTBO Off 7

TOYKH Of] KOM HUKO] [IBE€ HE CE€ MOBP3aHU CO OTCEUKa.

9. Ha pamnauHaTa ce fafgeHu 25 TOYKY , TaKBU IITO MOMeTy OUIO KO TpHU Ke ce
HajlaT JIBe KOU ce Ha pacrojaHue nmomano op 1. Jla ce mokaxe jeka MOCTOU
KPYT €O pajauyc 1, Koj cCofpKu He NOMankKy off 13 off fafieHuTe TOUKH.

Pemenne: Heka A e efHa o fgajieHUTE TOUKU. AKO CHTE€ OCTAHATH TOYKHU

Jexkar BO Kpyror S, co pajuyc 1 m co meHTap BO A Toramr Hema IITO Jia ce

nokaxysa. Heka e cera B TOuKa Off JaficHUTE KOja JIEXKHU HABOP Off KPYror S,

Te. AB> 1. Ha ro pasrinename Kpyror S, co pauuyc 1 u nenrap Bo B. [Tomery

toukute A, B u C, kage mrto C'e OUI0 KOja TOYKA Of JlaJleHUTe, Ke ce HajaaT
IBe MOMery KOM pacTojaHHETO € MOMaJio Off |, MpwW ITO HEe MOXAaT ja Ooumar
troukute A u B. Cnopen Toa kpyropute S, W S, TH COApPXKAT CUTE JajleHH

TOYKH, T.€. €JHA OJ] HUB COIPKH HE OMANKY Off 13 TOUKwM.

10. Bo npocTopoT ce gamenu 2n(n > 2) Toukd ( Taka ja O6mio Kou 4 TOYKH He

JIeXaT Ha eJ[Ha PAMHHHA) I OBIICUEHH ce n’ + 1 OTCEUKH CO KpajeBH BO THE
Touku.[Ja ce JoKaxku jeka MOBJIEYEeHUTE OTCeuku popmupaar GapeM efieH
TPUATOJIHUK.

Pemenne: Ke m36epeMe Touka O Koja M3leryBaaT HajMHOTY oTceukd. [Ia ja

O3HaYMMe cO A W Off Hea HeKa u3neryBaar korceuku. Kpaepure Ha OTCeYKHTE
KOU U3JIETYBAAaT Off Hea Ke M 03HauuMe co B, B, ..., B, , a OCTaHaTUTE TOYKH CO

Ay, Ay, Ay . AKO He MOCTOjaT TPHATOJNHUIM, TOTall IOMEry TOYKHTE
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B, B,,...,B, HeMa OTCeYKH, Ta CIOPEJ[ TOA Off CEKOja Off HUB M3JIETyBaaT HE

noBeKke Off 2n — k orceuku. A Oupejku off cexoja of Toukure A, A, A;,...., A,

usjeryBaatr HEMmoBeKe of /{TOTCC‘{KI/I, BKYIIHHUOT 6p0] Ha OTCECYKHM HE € IIOr0JIEM O]

2
%(k(Qn R+ (2n— k)= k2 —k) < W 2
Ho 6pojoT Ha ajicHu OTCEUKH € eJHAKOB Ha n” + 1, ciopey Toa Tie hopMupaaT

O6apeM eJieH TPUaroyHuK.

11. Ha pamHuHaTa ce fajjeHn KOHEYHO MHOTY TOYKH NPU IITO OMIIO KOja TpaBa
IITO MUHYBa HU3 [IBE€ TOYKM COAPKMU YIITE €Ha Of AafeHuTe Touku. [la ce
JOKaXe JIeKa CUTe aJleH! TOUYKH JeKaT Ha efjHa npasa. (Cunsecrep)

12. Ha pamHuHaTa ce jgajieHu n TOYKH, IPHU IITO IUIOIITHHATA Ha OWIO KOj
TPUATrOJIHUK CO TEMHUHIbA BO THE TOYKM He € moronema of 1. [Ja ce mokaxe
ieKa CUTE THE TOUKH MOXE J]a Ce CMECTaT BO TPUArOJIHUK CO IIJIOIITHHA 4.

13. Ha pamHmHaTa ce [afieHM HEKOJKY TOYKH, TaKBM IITO TONAPHUTE
pacrojanuja nomefl’y HUB ce pa3nuyHu. Cekoja Off TOUKHUTE Ce MOBP3yBa CO
HajOnMMcKaTa Touyka A0 Hea. [lanu mpu Toa MoOXe jla ce fnoOue 3aTBOpeHa
WCKpIlIeHa JTuHUja?

14. Ha pamMHmHaTa ce JajeHu 22 TOYKM , TAKBYU IITO HEMA TPU TOYKYU KOH JIEKAT
Ha efiHa mpaBa. Jla ce fgokaxke fieka MOXe J[a ce pa3dujaT Ha MapoBU Off
TOUKHM Taka IITO OTCEUYKUTE 3a/laJIeHH CO MAapOBUTE ce cevyaT OapeM BO MeT
TOUKHU.

15. Ha paMHuHaTa ce AajeHd n TOYKM U CE€ O3HAUYEHM CPEAUHUTE Ha CHUTE
OTCEYKHM CO KpaeBH BO THe TOUKH. [la ce JoKaxKe AeKa pa3IMyHO O3HAYECHU
TOYKM HEMa IOMAJIKy off 2n — 3.

16. Ha pamuuHata ce gafgenu n > 3 Touku. Heka d e HajroneMoTo pacrojaHue
noMery napoBM TOUYKH Of AafieHuTe. [la ce mokaxe geka uMa He OBeKe Off n
TapoBU HA TOUKM Mef'y KOM PacTOjaHUETO € eJHAKBO Ha d.

17. Ha pamHuHaTa ce JafiecHd n TOYKU TaKBH HITO OWJIO KOM TPH Off HUB MOXKe
la ce MoKpujat co Kpyr co paauyc 1. [la ce jokaxke feka CUTe 1 TOUYKH MOKE
Jla ce TIOKpHjaT co Kpyr co paamyc 1.




