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IMPOBJIEM HA TPUCEKIIMJA HA ATOJI

Hcropuja, MHCTpPYMEHTH, UCTPaXKyBamba

Bo oBaa craTuja ce mpuKakaHM HEKOM MHTEPECHU MOMEHTH Off UCTOpHjaTa
Ha NpoONeMOT Ha TpuceKnuja Ha arosl Bo IlapuckaTa akajeMmuja Ha HayKd U Off
IPBOTO HAYYHO OTKPUTHUE U TOJEMO pa3oyapyBame Ha HAIIMOT FOJIEM HAYyYHUK Of
cBeTcku riaac Munyrun Munankosuk. Koe e pemienneTo Ha npoOaeMOT Ha TPUCEKI-
uja Ha aron? JJokaxaHO € ieKa CO aHAIMTUYKO PelllaBamke Ha MpOOJIEMOT Ha TPU-
CEeKIFja Ha aroJj ce [o0KMBa paBeHKa Off TPET CTEIEH, ITO 3HAUYM [ieKa TPUCEKIHjaTa
Ha aroJl He MOXe Jla ce U3Befie cO NMOMOII Ha jJuHHjap u mecrap. [Tokpaj Toa npuka-
>KaH € OPUTHMHAJIeH MHCTPYMEHT 3a TPUCEKIMja Ha aroj, Koj ro KoHcrpyupas. Heo-
JlaMHa, Ha OCHOBa Ha TpHUCEKIMjaTa HAa aroj € OTPKHEHa HOBa TeopeMa BO Ieo-
MeTpujaTa Ha TpUarOJHUK.

CrarujaTa nmpeTcraByBa IO, Ha MOjaTa IoBeKefielleHcKa paboTa Bo obnac-
Ta Ha TpHCeKlWja Ha aroin. HameHeTa e Ha cuTe KOM cakaaT fa AO3HAaT IOBeKe 3a
UCTOpHjaTa, UHCTPYMEHTUTE U UCTPakKyBamkaTa Ha MPOOIEMOT Ha TPUCEKIH]ja Ha aroJl.

1. Ha;[e)KTa HAa HAUBHUTE MaTeMaTU4apu

CrapuTe rpuyky MaTeMaTH4Yapu ce 3aHMMaBajieé cO MHOTIY KOHCTPYKTHUBHH
reoMeTpucky 3agauu. Tue, MHOry IpoOleMu KOM HHUE JIeHecKa Td pelllaBaMe alre-
Oapcky I'M pellaBajie YHCTO T'€OMETPHUCKH, T.€. KOHCTPYKTHBHO, a NPH KOHCTPYK-
UUTE ynoTpeOyBalle MCKIYYMBO JuHUjap (HeckanupaH) u mecrap. IToTeknoro Ha
OBHE YCJIOBU € Off TaMy, IIITO TUE NMpaBaTa U KPyXKHUIATa TH CMeTajle 32 COBpIICHU
auHUM. 3aToa BeKe BO HUBHO BpeMe OuMlle BOOUEHM HEKOM KOHCTPYKTHBHU 3a/jayuld
KOM Ha TOj HauuH He Moxe fia ce pemaT. Hekou o Tue 3ajauu co TeK Ha BPEMETO
CTaHalle II03HATH, a €[IeH Off HUB € U MPOOJIEMOT Ha TPUCEKI[Hja Ha aroJl.

IIpo6neMOT Ha TpHCEeKIHja Ha aroll ceé COCTOM BO TOA HITO CAMO CO MOMOII
Ha JIMHHjap U lllecTap IMPOMU3BOJIEH aroj Tpeba Jla ce NOoAeu Ha TPU €HAKBHU [lella,
T.€. Ha TpU efHaKkBU arnu. Toj npo6ieM HeMa pelleHue, T.e. He € MOXKHO Jla ce Hajfie
nocTarka 3a nopiesiéa Ha IPou3BOJIEH HO (DUKCEH aroi Ha TpU €JHAKBHU fiela, T.e. Ha
TPU €JHAKBH arjld camMo CO NOMOII Ha nuHujap u mecrap. Ho, Toa e fokaxkaHo aypu
BO IMpeaMUHATHOT BeK ((ppaniyckuotr akagemuk P.Wentzell 1837 roguna). o Torar,
HE caMO MHOIY IO3HaTH MaTeMaTH4yapu, TYKy U MHOTY cilaOu IO3HaBauyd Ha MaTe-
MaTuKaTa ce obufeNe 1a To peuiaT 0BOj Npo6ieM, a OBHE MOCIEJHUTE MHOTY 4ECTO
3a Toa paclulllyBajie ¥ TojeMu Harpaau. Bo geHenHo BpeMe MaTeMaTu4apuTe IoBe-
Ke He ce 3aHMMaBaaT co 0BOj npobneMm. Co HEro MpUBPEMEHO ce 3aHMMaBaaT caMo
ayfe Kou He 3HaaT MaTeMaTHKa, [1a UM ce YMHU ieKa MoXaT fia HajajlaT pelleHue U 3a
OHa ILITO He € pelluBo. TpucekuyjaTa Ha aroJy, co IOMOII Ha APYTM MHCTPYMEHTH,
KOM L[pTaaT APYTU IOCIOXEHHU ajare0apcku KpUBU € MOXKHO fja ce u3Befe. Merfyroa,
CO HlecTap U JHMHeap 3ajadaTa, 3a IPOU3BOJICH aroll, MOXe fla ce pelId caMo NpH-
OJNMKHO, ¥ TOA CO MPOM3BOJIHA TOUHOCT, IO Xenba [1].

2. YnopHocTa Ha HAMBHHTE MATeMATHYapH

OBoj npo6eM, Koj 0ff MHOTY OflaMHa T UHTEPeCcUpal U MaTeMaTU4apuTe U
JaunuTe, Ke TU MHTepecupa BO UAHUHA GapeM OHME KOU He 3HaaT TOYHO 3a IITO ce
paboTH, T.€. BO IITO TOj TOYHO CE COCTOM, a 3HaaT ieKa TOoa € HEIITO OKOJIYy KOe ce



Kplleje MHOTY KOmja, a cemak paboraTta He e 3aBplieHa. IIpBaTa mpercTaBa 3a
npo6neMoT 6apeM MPHUBUAHO € JOCTallHA Ha CEKOoj, Ia Jypd U Ha OHUE KOM MMaar
CaMO OCHOBHHM IIPETCTABH 32 F€OMETPUCKUTE U IpecMeTyBaukuTe noummu. Taa mpu-
BHJ{HA NPHUCTANTHOCT HAa MPOOJIEMOT M HAjMHOTY MONPHHENA Aa Ha NMPOOIEMOT Haj-
MHOT'y MHCIIelle, paboTeNe U paciopaBajie OHUE KOH 3a Toa ce HajMalKy noBukanu. Ce
YIHU JieKa Toa Ke OCTaHe TaKa M BO UAHMHA. BUCTHHCKAaTa cMuUCa Ha IPOOJIEMOT UM
€ jacHa caMO Ha OHHUE KOU ce JIOBOJIHO YIaTeHH BO MpOOJIeMHTE Ha MaTeMaTHUKaTa
aHanM3a, a TAKBUTE CUTYpHO HeMa fla ce 3aHHMMaBaaT co Toj “mpobiaem”. Bo ucropu-
jara Ha [Tapuckara akajemuja Ha HaykuTe off 1775 roguHa ce Haora HamnMIllaHa OJJTy-
Ka Ha AKajieMHujaTa, leKa IoBeKe HeMa J1a HaBJIeTyBa BO UCIIUTYBamwkE M paclipaBa Ha
pelleHrjaTa Ha HpoOieMuTe Ha KBajipaTypa Ha KPYroT, TPUCEKIWja HA aroil u
yABOjyBame Ha KOI[Ka, KOU Ke OufaT MOofHeceHn off uuja 6mio crpaHa. Bo o6jasara,
AxanemujaTa OlJyqYHO MOPEKHYBA [ieKa BO aKaJleMujaTa € pe3epBUpaHa 3HauUUTENHA
CcyMa Ha IapH Kako Harpaja Ha CPEKHHOT IIpOHaofad Ha pEelllEHUEeTO Ha OapeM efeH
ofl oBHUe IpobieMH, T.e. cTou ciegHoro: “TlocrojaHo ce mmMpaT riIacuHu jeka (paH-
IyckaTa Biaja offpeiiiia TojieMa Harpaja Ha OHOj KOj K€ pelln €fieH Of] IOTOPHUTE
npo6nemu. BepyBajku BOo THe JaskHM BECTH, Maca Jyre, 6€3 HIKaKBO MaTEMaTUIKO
3Haewe, Ce OfilaBaaT Ha TaKBU OeclpefMEeTHH pabOTH, 3alOCTaBYBAjKU I'M CBOUTE
paboTu u cBoute pamunujapHu o6Bpcku. HuBHaTa ynopHOCT IpeMuHYyBa BO JIYAUIIO,
KO€ € TOJIKY HOTEIIKO 3a Jieuelhe KONKY MpPOoHaofauuTe, KOM HeMaaT MpeTcTaBa 3a
BUCTMHACKaTa CMHUCJA Ha MPOOJIEMOT, X KOH He ce CIOCOOHU fia pa3bepat 3a LITO ce
paboru, a yoefieHn ce ieka MPOBUICHUETO ' OfpEAWIIO 1a OapaaT U HajaT pelIeHue
Ha NpoO6IeMOT M fieKa 3a CBOHMTe ycnecu Tpeba fa ce 3abiarojapar Ha €feH BHJ
UHCIIIpalyja Koja He Ce jaByBa Kaj BUCTUHCKUTE, T.€. 00pa3yBaHUTE UCTpaKyBauu’.

3. Pemienne n pazouapysame Ha MaTypanTor MmiyTun MuiaHKoBHK

ITpBOTO HayYHO OTKPHUTHUE U TOJIEMO pa3ouapyBame, Ha HAIIMOT HAYYHUK Off
CBeTCKM ryac MunyTuH MMIIaHKOBUK € BCYIIHOCT pelleHHe Ha NpoOIeMOT Ha
TpHuceKIuja Ha aros. FIMeHo, o MaTypupawmeTo (jyHu 1896), a mpej 3aMUHYBambETO
Ha CTYAMHM TIO Tpajie’kHa TeXHWKa, BO Mecel] OKTOMBpH BO BueHna, mMan gOBOIHO
crno6oaHo Bpeme. Toj nepros ro HCKOPUCTHI fla MOCETH HEKOU POIHMHY U MpHUjaTeNn
Ha hamunujata MunankoBuk Bo Benrpaj. Bo Taa npunuka ro Ha6aBui u 6pojot LI
on equijata “I'mac Ha Cprickara Kpajicka akajiemMuja” KOj Taa TOiMHA M3JIETON Off
nevyaT. Bo Toj Opoj Hammon Ha ommmpHa pacmpaBa (72 cTpaHHW) Ha aKaeMHUKOT
Jby6omup Knepuk nop HacnoB “Tpaxitiopuozpag u xowcitipykuyuja Ha JIyooago-
8uoill 6poj m U ocHosaiia € Ha UpupoOHuitie nozpuitimu”’. Bo Taa craTtmja, Ha
KOpEeKTEeH HauWH OWJIO JOKa’KaHO JieKa KIACHYHHOT MpoOJjeM Ha peKTudukanuja
(omHOCHO KBapaTypa) Ha KPyr, caMo CO MOMOII Ha yImoTpeba Ha IIecTap W JUHUjap,
HE MOXE Jla ce pelld, HO CO APYrM MHCTPYMEHTH, KakKO Ha MPHUMEpP CO HETrOBUOT
TpakTopuorpad KoOj IpTa TPaKTHCH, TPAHCIEHICHTHNM KPWBH, TOA MOXE Ja ce
nocturde. MmIaHkoBUK Bo cBoute “Ycnomenn” [3] numryBa: “CaMHOT HACTIOB KHBO
Me 3amHTepecupa, OUAejKu M CO MaJOTO 3HaeHe Off CPEJHOIIKOJCKA MaTeMaTHhKa
MOXeB fa pazbepam 3a IITO ce paboTH BO Taa paclnpana, YUITe NOBeKe IITO MOjOT
npogeccop Bapukak nnuHo Me mH(pOpPMHUpAIe 3a HEUITO MITO CMETalle fieka He €
WHTEPECHO 3a OCTAaHATUTE MOU COyYeHMIH. Twe mHpopMalum ce OfHecyBaa Ha TpH
MO3HATH cTapy MpobJeMH, a THEe TOKpaj KBajjpaTypaTa Ha Kpyr 6ea TpuceKlyjaTa Ha
aroi W yABOjyBameTO Ha Kollka. Beke Oemie JjokakaHO fieKa HUTY €[I€H Off OBHE
npobjeMu He MOXKe Ja Ce pellld camMoO CO JIMHHWjap W IIecrap, T.e. a ce CBeflle Ha
OpTalke Ha NpaBu U KpyxHuuu. Kiepuk Bo cBojaTa paboTa mokaxKall Aeka Mpo-



6JIeMOT Ha KBajipaTypa Ha KPYroT MOXe ce MOCTHTHE, .T.¢ [la Ce Pelld CO PTamke Ha
TpakTuca”. Ha MunaHkoBUK Toa My OCTaBHJIO F'OJIEM BIIEYaTOK, AYPH M CAMOTO 3aM0-
3HaBalkE CO €[[EH HOB HHCTPYMEHT, OUfiejKU TOj A0 TOrall HeMaJs BUACHO U He TO3Ha-
BaJl IpDYTM MHCTPYMEHTHU OCBEH JIMHHUjap M LIecTap. 3aToa CH NOCTaBUJ 3ajaya Ha
HEKOj HauyuH Jja ro pellyd npobiieMOT Ha TPUCEKLHKja Ha aroyl “Koj € IoJIeceH” KakKo
wTo TOj 3anuiuai. Toj, pa3MuCIyBajKu 3a Toa BO CBOjaTa I'pajlHa Ha JpBeHa Kiyla
“Koja TOj meH Omna odapbana m mMana Ma3Ha Oejla TOBPIIMHA TO HAMWINAN U
HalpTaJj pelleHHeTo Ha npobiemMoT. MefyToa, HecpeKaTa Ouia BO TOa IITO UCTHOT
npobjieM OWJ pellleH Ha WCT HauyWH, 3a IITO TOj ce pa3bupa Toram He 3Haed.
MunaHKOBUK NPOOJIEMOT Ha TPUCEKIMja Ha aroj ro pellwl BO UCTa CMHUCHIA BO Koja
Kanepuxk ro pemmn npo6aeMoT Ha KBajjpaTypa Ha KpyroT co MOMOIII Ha KpuBa Koja ce
BHKa Koxoupa [3].

4. HemoKTa Ha TMHUjapoOT W HIECTAPOT

Bo enemenTapHaTa reomMeTpuja He IIOCTOM alropuTaM cO KOj, BO OIIIT
cllydaj, MOXeE J1a ce Oipeid KOja KOHCTPYKTHUBHA 3ajaya MOXE [1a C€ pelld CO IOMOII
Ha JIMHUjap U LIecTap, a Koja He MOXe Jla Ce pellld; OrOBOPOT Ha OBa Ipallame ce
fo0uBa co NpYMEHa Ha aHAIMTHYKa FeOMEeTpHja 1 TeopHja Ha alre0apcku paBeHKH.

Amnanusupajku TW eleMEeHTapHUTEe KOHCTPYKIUH, JIECHO CE€ COrJIeflyBa JeKa
CeKoja KOHCTPYKTHBHA 3ajlaua MOXe fla ce CBeJie Ha OfipeflyBame Ha OapaHU TOYKH,
TPrHYBajKH Of lafleH! TOYKHU U reoMeTpucku ¢urypu. Cekoja HOBa TOUKa BO MpoIie-
COT Ha KOHCTPYKIMH ce foOMBa OMI0 KaKO IpeceK Ha JIBe MpaBH, OMIIO KaKo Mpecek
Ha IIpaBa U KPY>KHMIA WM KaKO IpeceK Ha iBe KpyKHuuy. [IpaBuTe BO aHaIuTHIKA-
Ta reoMeTpHja ce IpeTCTaByBaaT CO JIMHEAPHU PaBEHKH Of OOJIUK

ax+by+c=0, (1)
a KPY>XKHULUTE CO PAaBEHKH Of] BTOP CTENEH
x2+y2+dx+ey+f=0. )
Cnopef Toa, 6apameTo KOOPMHATH Ha HOBU TOUKH CE CBEIyBa Ha pelllaBarbe
Ha CHCTEMH Of IBe PaBEHKH, O Kou cekoja e of oonuk (1) wiun o o6muk (2) [4].Co

aHAJIMTHYKO pelllaBare Ha MPOoOJIEMOT Ha TPUCEKIHja Ha aroj ce fobmsa (MO3HaTa-
Ta) TPUrOHOMETPHUCKATa paBeHKa

cosa=4cos® & —3cos &
3 3

KOja co CMEHHTE
coS@=a " C0S = =X

IIpEMUHYBaA BO anre6apCKaTa paBE€HKa
4x3 —3x—a=0. 3)
Moske fa ce qokaxe fAeka KyOHaTa paBeHKa (3) 3a mMpou3BOJIHA BPEJHOCT Ha

a,T.e. Ha aroJIoT o He MOXKe Jla ce Pa3JIoK! Ha CHCTEM Off IBe PaBeHKH off oonuK (1)
n (2). Toa 3HauM feka He MOXKe CO NMOMOII Ha IIecTap W JMHUjap, BO ONINT CIy4aj,

o

aroql fa ce TOAENM Ha TPU €[IHAKBU Jiesla. AKO aroior « e a=—, n=1,2,....
2

paBeHkaTa (3) MoOKe f1a ce pa3ioXu Ha paBeHKH of obmuk (1) u (2), T.e. Tpucek-
[MjaTa Ha arojIoT MOKe f1a ce HalpaB| caMo CO JIMHeap U iiecrap [4-6].



Lptex 1. MHCTpyMeHT 3a TpUCEKLUja HA TallX arJiu.

S. HoBn HHCTPYMEHTH 32 TPHCEKIHja

3a Tpuceklja Ha aroj ce KOHCTPYMpPaHU INOBEKE MEXaHWYKU HaIlpaBH.
Hexon o oBue HampaBu ciyXaT 3a OpTamke Ha KPUBH JIMHUM CO MOMOII HA KOHU CE
pemraBa paBeHKaTa 3a TPHCEKIWja HAa aroy; JPYyITH ja peliaBaaT TPHUCEKIMOHATA
paBeHKa HEMOCPEHO MM HEeMOCPEHO ro JleJlaT arojoT Ha TP e€XHAKBH fAena [6,7].
Jac KOHCTpyMpaB MHCTPYMEHTHU 3a HENOCpefHa Mojenda Ha arojoT Ha TPU €IHAKBU
nena [8-12] (enen on HUB e mpuKaskaH Ha cnukara 1). Toj ce coctou o TpU TMHUjapu
co efHaKBH AOKMHU (pacTojanujata AB=BC =CD) Kou ce MOBp3aHU CO OCOBUHH
Bo ToukuTe B m C.Bo ToukaTta D ce Haofa uria Koja ce Ju3ra BO MpOUenoT. AKO
nenuapor CB ce nocrasu nop aron 3o Bo ofHOC Ha npaBaTta AC , Toraul JIMHUjapoT
AB 3acpaka arom «. [Toka3: Bo AABC (mprex 2) mmame y=a+a a Bo AACD

B

uMame f=a+y Off Kajie ClefiyBa o = .

IIprex 2. KoH noka3or gexa paboTaTa Ha HHCTPYMEHTOT € TOYHa

6. UcTpaxkyBama co TpHCeKIHja HA arjIn

Merfy MHOryOpOjHUTE TEOpPEMH 3a T'€OMETpHja Ha TPUAroJIHUK, TOCEOHO €
untepecdia MopsmeBara (Morley) Teopema (“aymo mag uymarta” [13]), Kako co Hej-
3WHATa COApPKMHA, TaKa M CO BpeMeTo Kora Taa ¢ oTkpueHa (1899 roamna, T.e. BO
BpeMe Kora ce MUCJIENO JieKa cuTe (pakTH 3a 3HaYajHUTE TOYKHM, IIPABU ¥ KPYKHUIN
BO TPHArOJIHUK ce OTKpWeHHW). MopimeBaTa TeopemMa TBPAM fieKa aKo BO OMIIO KOj
tpuaronauuk ( AABC) (upTex 3) ce KOHCTpyHpaaT IOJIyIIPaBH, KOU CEKOj Off BHa-
TPEUIHUTE arj ro aejaT Ha TpU €JHAKBHU J€jia, TOrall TPUTE IMMPECEYHU TOYKHU Ha



COOJIBETHUTE MapOBM IOJyNpaBu Ke OMjaT TeMHEa Ha PAMHOCTPaH TPUATONHUK (
AA'B'C') (MopnueB Tpuaromsuk). AKO paMHOCTpaHHOT Tpuaroiauk AB'C' (upt. 4)
ce HampaB® of] KpyTa xuna u tpuaroaaunute AABC', ABCA' u AACB' ce HampaBar
O]l KOHell, ce 1o0uBa MeXaHUYKM MOJie]l Ha MopiueBara TeopeMa U HICTOBPEMEHO

Lprex 4. [TpommpyBame Ha MopaneBaTa TeopeMa

UHCTPYMEHT 3a TpUCEKIWja Ha aroji. Kora u3BpIIUB TpHCeKIMja Ha HAJBOPEIIHUTE
armu Ha TpuaromHuk (AABC), (Ha KoMmmjyTep co momomn Ha mporpamot Corel
DRAW), jac ru HajioB TpUTE IpEeceYHH TOYKU HA MAPOBUTE IONYNpPaBU KOU ce
TeMuba Ha pamMHOCTpaH Tpuaroigduk (AA'B'C') (mpommpyBame Ha MoprnueBarta
TeopeMa 3a HaJ[BOPEIIHN ariii Ha TPUAroJjHuK [14]).

7. lomMeT Ha HEKOj MPOOIeM U pe3yaTaT

IToTpeGHHM ce naGoKu aHAIN3M TP OfipeyBamke Ha CMUCIATa ¥ IOMETOT Ha
HEeKOj mpobieM 1 pe3ynTtar. ClloMeHaTHOT Mpo6IeM Ha KBajipaTypa Ha KpyT AOBEI JI0
MMOMMOT 3a TPaHCIEHJeHTEeH Opoj M 0 MHOTY 3HayajHaTa TeOpHja Ha peasTHu OpOEBH.
Toj m3rneman Kako 3ajava, KOj ako ce 3eMe NpeABuj Hej3uHaTa popMmyiandja e
MHOT'Y HaWiBHa BO OJTHOC Ha APYTH CPEAHOIIKOJICKY 3a/jauil. FiMa MHOT'Y HEOMIHIINBH
Pe3yNTaTH Taka IITO OYUTIICHHO € eKa a He Owie THe JieHeIIHaTa HayKa O W3rie-
llajla MHOTY TIOMHaKy. JJajeky off Toa fieka oBa MOXe jla ce Kake 3a CHTe pe3yJITaTH,



TO He Tpeba 1a 3HAUM HUBHO JleTpajiupame. AKO pe3yiTaToT € TpUBUjajieH, Hd Toa
He 3Hau4M caMo 1o cebe JieKa /10 HErOBO pelIeHne € JIojeHo JiecHo. [Jo TpuBujamHO
pellleHre Ha HEeKOj MpoOiieM MOXe fia ce J0jAe MO MHOTY TEUIKHW UCTpasKyBama, a
MPOCTOTO HETOBO pellaBamke BO MajlecH MOMEHT MOXe Ja JOBeJle WM JOBElyBa IO
HEKOW MO3HavajHu pe3yaratu. VI Bo MaTeMaTnKaTa BpeMeHCKaTa JIUCTAHIIa BO MHOTY
cllygan OBO3MOKYBa KOHEYEH Cyj| 32 HampaBeHOTO. HemTo mTo m3riemano MHOTY
BaXKHO M CJIOXKEHO NPEeMHUHYBa BO MOCKPOMHHU KaTeTOpHM HA 3Haewa. Hemro mrto Bo
lajieH MOMEHT € Hau3TJie]] TPUBH]jalIHO, HETrOBaTa TeXKMHA BO WHIHA CE OMPaByBa CO
mopionHa Ao6meHnTe co3HaHWja. MiMa m MaHWNynanud, KOW 3a cpeKa BO JIEHEITHO
BpeMe cenak ce PeTKOCT, TaKa IIITO Ha CBECeH U CUCTEeMAaTCKM HaUYWH Ha Oe3HavyajHu
WICKa3M UM Ce JlaBa BUCOKA HayyHa popma.
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