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A JIH HAM JE TECHO ¥ TPH JTUMEH3HUIE!?

gp Page T. JKusamnesuh, Beorpaj

Tecro nam Moske GHTH y MATTOM CTARY, Y HOBAM Hunemama win ofieny, TecHa je pykapuua,
i i i noGepa, Tecuo uaM j& y ayrobycy, y IP:KABH, Y COTICTBEHO] KOXIL.
qapana, ecia Moxe GuTi i nobena, Tecuo Ham je y ayro6 np y j

Amn, ia nu HaM 1 neo GeckpajHu IPOCTOp KOJH HAC OKpYKYje Mode GHTH Tecan!? YocranoM
LITA TO 3HAYH fla HAaM je npocrop Tecan?

PH'.‘.YMGMD B j-: TECHOD y jcj‘.[HD}:[HMCHEHGHEJIHDM HPDC‘I‘DP}'. Hﬂy‘!Ha le‘['im H3 THTAHKH O IBa
japua Ha GppHY KOjH jypHItajy jelan Ha [Ipyror, alPabo HAC YUit [ je TecHo Y je/Ho] AuMeH ]|
rfie ce gpe ocole ne mory yak ui mumonhi, Hexo he Mosxka gopati fa je To u MeTadhopa o cyflapy
JIBA CYNPOTCTARBERA | |eIHONUMEHIHOHANHA" MIIILEIbA,

Huje ysek naxo nu y gse mumensnje. Ty ce gse ocobe Mory nako MaMorhs any ce , Tecioha
npocropa® Manupectyje ua npyry, cyntinnuju nauun, [Tosnaro je Ha npumep fa ce Tp Kyhe He
MOTY NOBE3ATI IYTEBIMA ca Tpi GyHapa a fia ce MyTesn HUrje He npeceky, CTPYUHO peueHo, Ko
finetlinu Gultapituttiun 2pach Ka 3 unje fnanapan. Hapasso npofinem HecTaje y TPH MMEH3H]E
jﬂ[-'l TAMO MOMEMO nako nibehn Mpecellamhe MYTEBA NPARLEIEM HANBOMILAKA H MTOIBOMKILAKA,

[Tokymajmo 1 carnenaMo nojane Koje ce Mory objacHuTi Kno Mauudecranuje teHoMeHn
Jla HE TPH JIHMEH3H]e NOHeKaa Hucy fosokHe, Ha ToM myty cpeuthemo u uyneny Bafedy ftoapu
(Boy's surface), Kojy Bujiirre Ha HACTOBHO] CTPAHH, AJTH I TOHYIHTH pelene npoGaeMa ca Kopiia
TaunrenTe n3 nperxogHor Gpoja.

1. CBETOBHM O] TIAITAPA

Mefiujycosa Mpaka je jeHa off HAJATPAKTHBHUHX HKAA HIMHILUBEHIX MATEMATHMKIX | 0T
patku aa kyhuy ynorpeGy. Yamerte npanoyrol# AHCT nanupa, sanenure kpahe kpajene jepan
38 JIpyrH (NPeTXOHO 3apOTHPABIIN jefan off whx 3a 180°) u nrpavuxa je rotopa (cnuka 2 (b)).
YKOHKO ce Kpajeni jeqHocTapuo aajiene 6ea poTiHpaika 1o6u)amMo (ciuka 2 (a)) obuYiy pakKacTy
nospul. Ako crofoguu kpaj potapamo 3a 360°, 540° s omurraje 3a Guno koju yrao ofnuka
1807 « k, noGujaMo ABOCTPYKY, TPOCTYPKY, ONHOCHD k-TocTpyky Mebujycony Tpaky.

Mirame.  1llTa ce noraba ca MeGujycorom Tpakom (ommraje ca k-tocTpykom MelnjycoBom
TPAKOM), KaJg c& OHA HIBYYE U3 HALIET TPORHMEHINOHANHOT H CTABH ¥ YeTHOPO[HMEHAHOHAIIHE
MPOCTOP Na ¢e OHMiA TOHOBO BPATH Y HAll TPOJHMEHIHOHANHK pocTop!?

HEPEJ‘I;QKEHJTIIH H HIMANO OMCBEHIAH m‘l.l"ﬂﬂnp rIacH jga cc ca McﬁHjYCQBﬂM TPEKQM HE JOroaHd
Gaul wnwrra, oK ¢é fpoctpyka MeGujycona tpaka (noGujena poTaljoM Kpaja 3a 360°) noTmyno
HCMpABH i BPATH Kao o0HYHA BAJBKACTA NOBPIIL [IpyraM peunmMa y HalleM TPOIMMEHIHOHATHOM
NPOCTOPY j& Npeniie TecHo na 61 AomNo 10 oe npoMene!

SHHJL}"IHH. Haoko Mae i e Tako BaHe PANTHEE ¥ JIEILEILY TTPOR3BOJIE Gurhe PAINTHKE KOJT
TIOBPLITI )I'DﬁﬂjEHG THM JEIILEH:CM.

[Tornenajmo joii jefial NPUMEP ¥ KOME C& MaJI€ PAIHKE Y NelUbelby MaungecTy]y ApaMaTHYHOM
paanukom y ocoGnnama sactanux ofjexara, M MeGujycopa Tpaka i 00HYHA BA/LKACTA TOBPIL
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cy npusepn oTsopeHnx noppunt, [Tokywajmo cafia fa ofrosapajyhumM Nenbemes foOujeMo
3aTBOPEHE MOBPLLIH,

Ciuga 1, MeOijycopa Tpaka (y cpefiiiii) ca pobakama,

Ay A

BI Bg

Crika 2. 3aTBopeHe MOBPUIN A0GHJEHE NENLEmEM,

Ha cuip 2 neBo npHKAsaM je Kpyr off KOra MpasiMo 3aTBOPEeRY NOBPIL TAKO LITO Ia TPEcAB-
HjeMO (110 XOPHAOHTAIHOM NMPeYHKY) i Ja/IeNHMo ofropapa)yhe TaUKe Ha rpaHHvio] KpysKHILY,
JIpyrumM pednma ropHI NONYIYK TPAHIMHE KPY:HAIE JEMIMO HA o Ty (Kao Jia 3aTEapaMo
spajehepinye™), wa npumep nyk A; As ce neni sa nyk B Ba. Huje tewko susyenusoparti wra
ce onjie goraba. JToOHIH cMO 3aTBOPEHY NOBPII Koja 61 ce (AKO je OBO/LHO ENACTHYHA) MOT/IA
HANTYBATH Ko GasioH, 3ak/EY4Y]eMO [a 0BO] NOBPLIH HH]E TECHO ¥ TPOXUMEHINOHAHOM IPOCTOPY!

[lITa ce poraba ako Jen/bewe HIBPLUIMMO HA IPYIH HATHH B TO TAKO (c/IHKA 2 Y CPE/IHNE) [TO
JERHY 3@ IPYTY JIENUMO IHjaMETPaIHO CYNpOTHE TAYKE Tpaiiyie Kpyxunue. M onje ce nyk Ay A
eI HA JTYK B; Bg A E}' JI}’I{DBI[ caja llEHTpE.i‘[HD l'.'[-IMGTPH‘[H]I I |-mj.: HHUMBIO JTAKO BUACTH 10T
he ce recHT Kajia ce ropieil OAYNYE (UERTPAINO CHMETPHYIG) JAENMH HA AOH HONYIYK.

HHBK, YZ MAang Maurre HEKIE}"-IYjEMD na hesmo oner }LDEI!TH BETEDPEHY HOBF[I.I OEP jﬂ HECTa A
rpannana kpupal), MebyTis 0By noppu yoruiTe Hije NAKO HIt BHIYeJHIOBATH & KAMOI poBep-
HTH IR T CE OHA YDITLI.ITB MO HTPHERIATH ¥ HALLICM TFURIIhIﬂH!IIDHBﬂHﬂM HPOC'TDPY! HamynyjﬁMf_‘l
i j& OBO] NOBPLIH TECHO Y HALIEM TPOLUMENIHORANIOM IPOCTOPY 1 fia j& To pasiior notewkoha y
H:EHOM OIHCHBAY I pazyMenaisy!

2. MAJIM TOTIONOIIKK YAC AHATOMHJE

Heoluyna noBpil onicaHa y NpeTXofHoM ofie/bKY No3HaTa jc. MOf, UMEHOM Apojexifiiena
pagait,  TTORLHDEM , XUPYPUIKEM™ PEIOM HCELNMO I3 NPOJEKTHBHE PaBHH JeJlAH Malbi Kpyr
(cmuxa 2 gecno). Owo wto fpeoctaje je (OceHvenH) Kpyun npeten (HAPARHO ca elensheHoM
CNOJBHOM KPYAHHALIOM ).
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3aparax 1. IToka3aTy fa oceHUYeHHA KPYKHHA NPCTEH Ha CIHNY 2, Tj. IOBpIU 1o6HjeHa OfiCTpakABa-
EBEM KpyTra i3 [IPOjEKTHBHE PaBHH, HHje HALTTA Ipyro Hero Me6ujycosa Tpakal

Pememe 3afatka 1 gato je Ha cnmmum 3. Y mpBom xopaky (cmmka 1 (a)) ,,mocyBpatahemo™
KPYKHHE NIPCTEH Ca CIMKE 2 ca HJEjOM Jla CHo/bHA KPYXKHHANA [OCTaHe yHyTpalikha, CTPHKTHO
rosopehin 0Bo HHje 6HI0 HEOMXOJIHO K Je[JHHE Pa3Jior je NaKia pe3eHTanyja 0CTaTKa foKasa.

A

Cauxka 3. ITakTorpam pemema 3afaTka 1.

Cnepehr Kopak je Bpll0 HHTEPECAHTAH W WIYCTPYje BP0 BAKHY, NENy U FeHePanHy HAejy.
YaeheMmo Makase y make u fofaTHO Heehn moBpur Kojy ananusupamo! Hpeja je ma mobmjemo
ieNoBe KOjHMa je Nakile MaHHIYNHCATH, aiy He cMeMO 3a60paBHTH Jla Ha Kpajy HalpaBlkeHe
pe30Be NOHOBO CHOjHMO!

Pe3 pummo 1o fge Ayk# AB 1 BC (KOPHCTHMO HCTO CIOBO 33 Tauke Ha YHYTpAILHO]
KPY:XHUIE Koje he 6uTH crembene jemua 3a upyry!). Mobnjene KpHBONMHT]CKE YETBOPOYITIOBE
HCIpPaBEMO y npaBoyraoHuke (cnuka 3 (c)). JlecHH npaBOyraoHHK POTAPAMO OKO XOpH30HTAIHE
oce caMetpHje (ocrosune AB 1 BC npa ToMe 3aMeHe MecTa) H 3aNeHMO IeCHY HBHIY JIEBOT Ha
TeBy HBHITY IECHOT IpaBoyrardKa. [{o6ujamo IpaBoyraoHuK Ha ciung 3 (d). Ha kpajy ce Bpum
Tenbeme 10 HanpaB/keHAM pe3oBaMa 1o ny:kema AB u BC u (ca 3a10BoJberBoM) yBahamo fa je
TO TAYHO CTAHJAPJHO Nelbeke Koje onucyje Mebujycosy Tpaxy.

3axmyqak. F3peneHa anany3anokasyje ja ce IpojeKTHBHA paBaH fo0Hja ako ce Kpyr 1 Mebujycopa
TpaKa 3anerne je{HO 3a IpYTo [y 3ajefHHYKe rpaHA4He Kpykuuue. [IpaMernmo facecepangobuja
aKo Ce J[y>K 3aje[HAYKE TPaHHULE, jeflaH 3a IPyTH 3aene [IBa Kpyra.

3. bOJOBA I1OBPHI

Me6njycosa Tpaka ce MOXKE HAIpaBHTH, KPYT jOHI aknle, alil NPOjeKTHBHY paBaH fobujeHy
CelVbHBAEk:EM OBE HBE MOBPIIA 3aHCTa HE MOXEMO NpaKasatd (0e3 caMolpecenema) y HaleM
TPOUMEH3HOHANHOM npocTopy! 30o0r Tora npuberasaMo ApyriM HAYHHAME JIa je IpACIImKIMO
HalAM 9yNEMa H jeflal Off HajIO3HaTHjHX H HajUHTEpecaTHAjAX je ,,bojoBa moBpm™ mpHKa3aHa Ha
HacJIOBHO] cTpand oBor Opoja TanrenTe. Hemauks MaTeMatudap Beprep Boj (Werner Boy),no
KOMe je noBpir A fo6uIa UMe, OHO je YUeHUK JyBEeHOr MaTeMaTryapa [lasena Xunbepra. 3agatak
13 opoutor 6poja TanrenTe 3aMHAINILEH je Kao YIYTCTRO 32 pasyMeBakhe jefHe Off KOHCTPYKUHAja
bHojose nospma.
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Cnuka 4, Creniet BojoBe nospium,

[TopceTnMO Jia ce NpBN JIeo 3a{aTKa OHOCHO HA TBphee fa he Kpuno asuoHa Koji ce kpehe no
TPOMHCHO] LHponenep™ Kpupoj npukasano] va ey 4 (neno) onucaty MeGujycony Tpaky, Ona
NoBpLI ceve camy cebe (cnmka 4 fecHo) A j& HIAK BEOMA CKIANHA If 3AHIM/LUBA pcnp:zcumuujn
MeGHjycone Tpake y TpouMenanonaniom npocropy.’ Crnka 4 (ecro) uma tpi pyne (no jemiy y
CBAKO] Off KOOPIUHATHIIX PABHI) KOJ& j¢ TAKO 3aTBOPITH ,,KPYRHIM 30KpHaMa®,

Hpyru (Muoro Tesxi) feo sajaTka ofHOCHO ce Ha Tepheike Jla ce i Hajl NPEOCTANIM [en0M
KOHTYPE OBE NIOBPILH MO pasaneTi , ,Kynona® Koja je KOHawHO 3aTBapa 10 MOJIe/ia IPOjeKTHRHE
papii. Opo o jecte Bojosa noBpii i1 HEKE Off KILYUHIX (hasa OBe KOHCTPYKIM]E NPUKAIAHIE CY
HA HACNOBHO] cTpani oBor Opoja TanredTte. Joln nperiefuuje ce renesa Bojose NOBPIIN MOMXe
HPATHTH HA HHHMBLIHJII[ Kﬂjy MosxceTe Hahi Ha BI[FIEGHI

http://www.rade-zivaljevic.appspot.com/index html

3a HajynopHije ynTaoie ckuunpaleMo [0Ka3 YnibeHHLE [a j& MoCTan/balLe KYNoie Haj rpaiiiiom
HOBPUIE TPHKAZAHE HA CIHITH 4 3aucra MDE‘)’hﬂ.

Y npeoM Kopaky 3amMeHiheMo enerauTHi ,ckenet Bojose noppum® (moBpur ca cmke 4) He
TAKO AeranThuM ajiil MaTeMaTHuKl Ta'uMiHiM Mo[comM KCIjH ce MOME BHIETH Ha cimup 5, Y
TO] cnuun jé nog (a) NPHKA3AH LEHTPANHI HCEYAK CKeneTa ca camke 4, a Ha cannu 5 nop (c)
npika3ana je saobmena (cchepuyna) sepanja uere Te ke, Cpanima nocneiLe NOBpL je yHuja
TPH KPY:KHHIE KOje ¢y H3BojeHo npukazane y feny (d) nere cmxe,

¥ cnepehem kopaky dokycipaheno ce Ha nuTame wra oy 5 (a) (ogHocHo cmunn 5 (c))
HeflocTaje Kajla ce ynopee ca ckenerom Bojone noppiu ua chuign 4. Kako G8 of{ropopuin Ha 1o mi-
Takse nocnahemo aBHOH I Ha jOL jeTHO TYTORAE, OBOT MYTA 110 H3OMIBEHO] ,, IPONENep KpHEO]™
0A1B1C10A; BaCy0 Az ByCy. 3anaskamo ga Kpiia aBHOHA nobpeMeno waaby Hano/me pan

'Pey  neann CRABNA" Ce& ORfie KOPHCTH Y HedpOPMANHOM THANEILY oK he JNAJAL NPENGINATI A C& OBiE PAJH O TIN,
HAIEPIfE W NOKITHOM YLy NORpUnL
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Cimka 5. Cxema nojjusama Kynone Haj| ckenetoM Bojose moBpim.

crake 5 (a) (Hekaga oBa a Hekajla caMo jefHo Kpuno). 3anaxkamo Takobe fa ce To goraba ayx
nykosa A1 B1Cy, A3 B2Cy u A3 B3C3. Ha npumep Ha e 5 (b) ocenyena mospi Iokasyje
rfie cy npotina o6a (cBeTia Tpaka), OFHOCHO CaMo jefJHO KPHNO (TaMHa Tpaka), IPHIHKOM JieTa
Iy ayka Az BsCs.

Cana cMo y MOryhHOCTH fia BEDHO NPHKaXKeMO IPaHHMY Hamer Mojiena. YaeheMo yHHjy TpH
KpyXHALEe B MOfuHKoBaTH je (cnuka 5 (d)) Ha ofropapajyhu HaumH carnacHo IpOMeHH 0 Koje
[Oa3H MpenackoM H3 clukKe (a) y cnaky (6).

Ha oBaj HauHH 07a3EMO JIO OIHCa IpaHulle HOBOHAcTane nospruy (Mofiena ckeneta Bojose
noBplimi) npaxasaxor Ha cnumn 5 (f). MoGanm cMo 3aTBOpEHy KPHBY, & Haf{ TAKBOM KPHBOM j€ YBeK
Moryhe H3rpafuTH Kymnony!
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