HACTABHMU ITPOI'PAM 3A IIPEJMET: MATEMATHUKA
CTPYKA: HIYMAPCTBO U OBPAJIA IPBETA
SAHUMABGE: ITYMAPCKU TEXHUYAP

PA3PE/l: TPERUA

CEAMUWYHU BPOJ YACOBA: 3

roauimmbU POJ YACOBA: 102

JATYM: jyn 2024. ronune

OIlIITHU IM/bEBHU

Y CBOJUTH NPUHIUI MaTeMaTHUKE HHIYKIH]€;

Y CBOjUTH OCHOBHE [10JMOBE BE3aHO 32 HU30BE;

Crehu TayHOCT U caMOMOy3/JakbE Y pjelllaBamy 3aaTaka O apUTMETHYKOM U T€OMETPUJCKOM HU3Y;
[Ipommputy 3Hame 0 JeTepMUHAHTaAMa U CUCTEMHUMA JIMHEAPHUX jeIHaYNHA;

Y CBOJUTH OCHOBHE [10JMOBE BE3aHO 33 BEKTOPE;

Crehu TayHOCT M MPELU3HOCT y U3BOhemYy omepalinja ca BEKTOpUMa,

Crehu TayHOCT M caMONOy3/1amh-€ NPHU NPEACTaBbalkby Tayaka, Ty>KU U MPaBUX Y KOOPAUHATHOM CHCTEMY;
VYHanpujenuTH BjelITiHEe OapaTamba JMHEAPHUM U KBaJpaTHUM alre0apcKuM U3pa3uMa;

VY CBOJUTH OCHOBHA 3HaWka U3 AHATUTHYKE T€OMETPH]E;

VYpenHo uprame JeHUPOM, IECTApOM U TPOYIIIOM;

VY CBOJUTH OCHOBHE T€OMETPH]CKE TIOJMOBE U3 TEOMETPHjE PaBHU U T€OMETPHje IPOCTOPA;

Crehu TayHOCT M IPEIU3HOCT y CIMKOBUTOM MPUKa3y T€OMETPH]CKUX (Urypa u THjena;

KopekTHo n3paxkaBame MjepHHX jeIMHHIIA 32 Y>KUHY, TIOBPILIUHY U 3allpEMUHY,

[IpommpuTy 3Hame U3 INIAHUMETPHjE U TPUTOHOMETPH]E;

KonTtunynpaHno pa3BujaTi 3Hame U3 00JIaCTH CTAaTHCTUKE;

KopucTtutu cTeueHo 3Hame 0 TeOMETPHUjH IPOCTOPa y pjelllaBamby 3ajaTaka u3 APyrux o0NacTH U U3 CBAKOJIHEBHOT JKUBOTA;
HcTpaxxuBame pa3aIMuuTHX MOTYRHOCTH, KPEaTUBHO M KPUTHUKO MPOMUIIBAILE,

Kopuctutu creueno 3Hame y pjeliaBamy 3a/1aTaka;

Pa3Bujame aHATUTHUYKOT U JIOTUYKOT MPUCTYTIA pjelllaBamy Npodiema;

Pa3BuTH HaBHKE 32 TAUHOCT, CUCTEMATUYHOCT, YIIOPHOCT U MPETIEAHOCT.



ITOCEBHM IIMJbEBU

e OCHOBHO 3Ham€ 0 BEKTOPHMA, [T03HABAKHE KOOPMHATHOT CHCTEMa, MaHHITyJIalija anredapckuM n3pasuMa. OCHOBHO 3HAHE O TEOMETPH]CKUM
MI0jMOBHUMa, TIO3HABAIHE TEOMETPHje paBHU, OCHOBHA 3HAaa U3 TPUTOHOMETPH]E.

TEME
1. MaremMaTH4Ka MHAYKIUja
2. Tlojam HM3a. ApUTMETHYKH M T€OMEeTPHjCKH HU3
3. I'paHm4yHa BpHjeqHOCT HU3A
4. JlerepMHHAHTe
5. Bekrtopmu y npocropy
6. YBoay aHAJIMTHYKY reOMeTpHjy
7. IlpaBa y KOOpAUHATHOM CUCTEMY
8. Kpuse apyror pena
9. IlpaBa u kpuBe Apyror peaa. Mel)yco6Hu oaHoC IBHje KpUBe APYror peaa
10. O6uM 1 noBpiIMHA paBHUX purypa
11. Hoaueapu. Ilpusma
12. Inpamuaa u 3apyd/beHa nupamMuaa
13. O0pTHa THjena
14. EnemenTapHa cratuctuka. OCHOBHe pacmnojjeie

OxBupHHU Opoj yacoBa 3a peanusaiujy Tema Huje nepunucad. HactaBHuk he npuinkom niaHupama U NporpamMupama HaCTaBHUX cajipxkaja, y3umajyhu
y 003up (pakTope MOMyT HUBOA NIOCTUIHYha ydeHUKa, HUBOA CIOKEHOCTH HACTAaBHE TEMeE, IOTpeda CTpyKe U 3aHUMama, U CJ, OAPeAUTH Opoj JacoBa
notpebaH 3a BUXOBY peanusanujy y okBupy teme. Teme unHe o0aBe3Hu n1uo HactaBHor mporpama, anu Hemajy o0aBe3yjyhu KapakTep LITO Ce THYE
penociujena BbUXOBE peaan3alyje.



UCxoau
1. MaremaTMyka MHAYKIHUja

3Hama

Yuenuk he 0utu cocodan na:

- pa3nuKyje WHAYKTHBHU W JACAYKTHBHU HAuuH
3aKJbY4HBaIba;

- IPUMjEHOM MaTeMaTH4Ke WHAYKIIHjEe J0Ka3yje
JETHOCTaBHU]E UICHTUTETE;

- IPUMjEHOM MaTeMaTH4Ke WHAYKIHje J0Ka3yje
JEeITHOCTaBHHU]E HEjEAHAKOCTH;

- IPUMjJEHOM MaTeMaTH4Ke HWHAYKIHjEe HO0Kaszyje
1J€JbUBOCT;

- ONHKCyje TMOCTYNaK MaTeMaTHyke HMHIYKLH]je, Te
pasymuje M O00jaCHM TpUMjeHYy MaTeMaTHuKe
WHIYKIIH]e JIOKa3WBamke  JeTHOCTaBHUjUX
JEIHAKOCTH, HEJeHAKOCTU U JjEJbUBOCTH y CKYIy

Ha

IpUPOJHUX OpojeBa;

Bjemrrune

Yyenuk he 0uTH cnocodan nga:

- MpoBjepH Ja Jiu TBphewe Baxu 3a MPBU 4WIAH
HU3a;

- HaBele
TBphemwa;
- ynotpeOu WHAYKIMJCKY MPETIOCTaBKY Ja Ou
M3BEO MHIYKIIU]jCKU KOPaK;

- NPUMJEHU PA3JIUUYUTE TEXHUKE JOKA3MBAHE
MIPUM]JEHOM MaTeMaTUYKe UHIYKIIH]E;

UHAYKIUJCKY IPETIOCTaBKy HM3a

2. Ilojam HM3a. ApUTMETHYKH M T€OMEeTPHjCKH HU3

3Hama

Yuenux he 0utu cnocodan na:

- OMIIE U AeQUHUILE TI0jaM HU3a, OIIUTH YiIaH
HU3a;

- MpeTIo3Haje, HICHTU(HKY]e U 3aMncyje HU30BE;
- IMEHYje, OnHIle U 00jaCHH MTOjMOBE MPBU WIAH
HU3a, OMILUTH WIaH HU3a, CyMa YJIaHOBa HU3A;

Bjemrrune

Yuenuk he 0utu cnocodan ga:

- IpUMjemYje TEXHUKY o/ipeluBama IpBOr YiaHa
apUMETHUYKOT U T€OMETPH]CKOT HU3Q,

- MpUMjerhYj€ TEXHUKY oapehBama aBuje
BEJIMYMHE APUTMETHUYKOT HHU3a aKO Cy IO3HaTe
TpH (Opoj YmaHoBa, pa3IuKy (TudepeHIH]y),

CraBoBH/BpHjeHOCTH

Yuyenuk he OuTH cnocodan ga:

- IOCTaBJba M AaHAJIU3UPA jE€THOCTAaBHUJU
po0JIeM, UCTUIAHUPA BETOBO PjellaBambe
0J1a0MpOM OAroBapajyhux MaTeMaTUYKUX
MI0jMOBA U MIOCTYIAKa, PUjeIlH ra Te
MIPOTYMayu U BpeJHYj€ pjeliehe U
MOCTYTIaK;

- IPUMHJjEHN MaTEMaTHUYKE ITOJMOBE U
MOCTYIIKE y PA3IMYUTAM KOHTEKCTUMA;

- U3TPajJil HOBO MaTeMaTHUYKO 3HAHE
pjeniaBameM npodeMa U MOACIUPAHEM
CHUTYallN]a;

CraBoBH/BpHjeHOCTH

Yuyenunk he 6uTH cnocodan na:
- KOHCTPYKTUBHO, apr'yMCHTOBAHO U
KpeaTHUBHO JOTMPUHOCH Pajy rpyIie,
ycarjaimlaBamby U OCTBapewhy 3aj€THUUKHIX
IJbEBA;

- IUTAaHUPa BPHjEME 3a YUCHE U OPTaHHU3Y]je



- Ipero3Haje, UMeHyje, HIeHTH(]UKYje
ApPUTMETUYKH HU3, 00jaCHU PA3ITUKY
(mudepennujy), HaBoau Gopmyrie 3a ONIITH WIaH
ApPUTMETUYKOT HU3a, CYMY IPBHX N 4IaHOBA HH34,
- IPeTIo3Haje, UMEHY]e, UICHTU(DUKY]E
Ir€OMETPH]JCKU HU3, 00jaCHU KOJIMYHUK, HABOJIH
(dbopmyIie 3a ONIITH WiaH FTEOMETPH)CKOT HH3a,
CyMy IpBHX N Y4JaHOBA HU3Q;

3. I'paHn4yHa BpHjeqHOCT HU3A

3Hama

Yuyenunk he 6uTH cnocodan na:

- neuHUIIE T0jaM MOHOTOHOCTH, OTPAaHUYEHOCTH
HU3a, £-OKOJIMHY HU3a, TPAaHUYHY BPHUjEIHOCT HU3Q,
- HaBeJIe CBOJCTBA MOHOTOHOCTH M OTPaAaHUYEHOCTH

HU3a U [IpUM]jepe HU30Ba KOJ KOjUX OHa (HE)BaXxe;
- Te(UHUIIe TPaHUYHY BPH]eITHOCT HHU3a U
U3payyHa je Ha jeIHOCTaBHUM IIpUM]jepuMa;

- o0jacHM mTa je 0ECKOHAYHU F€OMETPH)CKU HU3 U
Jla OJIpeIn CyMy O€CKOHAYHOT orajiajyher
Tr€OMETPU]CKOT HU3a;

- neduHumie 6poj e, HaBeJle HErOBY MPUOIMKHY
BPHjETHOCT HA TPH JeIUMale U KOPUCTH Ta 3a
onpehrBame rpaHUYHE BPHjETHOCTH HEKUX HHU30BA;
- y3 nomoh epuHuIMje, Y jeTHOCTaBHUM
CcllyyajeBUMa, JOKaXe KOHBEPIreHTHOCT HU3a;

MIPBH 4JIaH, OMILITH YWIaH, CyMa 4JIaHOBA), BPILIU
HWHTEPIIOJIALIHN]Y;

- IpUMjeyje TEXHUKY oapehuBama aBuje
BEJINYMHE T€OMETPHU]jCKOT HU3a aKO Cy [TO3HATE
Tpu (Opoj YIaHOBa, KOJIMYHHK, IPBH WIAH, OMIITH
YJIaH, CyMa WIaHOBA), BPIIM HHTEPIIOJIAHN]Y;

- yoyaBa Moryhy npuMjeHy U pjemiasa npodieme

MPOIIEC yueHha U yIPaBiba HUM;

- pasBWja ujaecje, HCTPAKUBAYKH TyX U
HaBUKE J1a CIyla Ipyre ¥ apryMeHTyje
CBOj CTaB/MHIILJbCHE;

- KOpUCTH MH(POPMALMOHE TEXHOJIOTH]E 32
qyBame, IPE3CHTAIH]y 1 00pay MmoaTaka,

- IPE3CHTYj€ U MHTEPIIPETUPA PjeLICHA Y
KOHTEKCTY JJaToT po0JieMa;iaHupa
BpHjEeMe 32 YUCHE 1 OpraHu3yje mporec
yueHa U yIpaBiba BUMCE,

U3 MIpaKce IPUMjeHOM apUTMETHYKOT U
I€OMETPH]CKOI' HU3a;

Bjemrrune CraBoBH/BpHjeHOCTH

Y4enux he Outu cnocodan na:
- IOCTaBJba U aHAIM3UPA JETHOCTAaBHUJU

Yuenuk he 0nTH ciocodan na:

- IpUMjekhY]j€ TEXHUKE UCIIUTHUBAKbA
OTPaHUYEHOCTH ¥ MOHOTOHOCTH HH34; po0JIeM, UCTIIAHUPA HETOBO pjellaBamke
- IpUMjemYyje TEXHUKE ofipehuBamba rpaHuYHUX o1abupom oaronapajyhux mMareMaTHUKUX
MI0jMOBA U MOCTYIAaKa, pUjellu ra Te

IPOTYMauu U Bpe/iHYj€ pjeleHhe U

BPH]ETHOCTH HU30BA;

- IIperno3Haje Opoj e Kao rpaHuuHy BPHjeTHOCT
onrosapajyher Husa; MOCTYIAK;

- IPE3EHTY]j€ U UHTEPIIPETHpPA pjeLIcHha Y

KOHTEKCTY JaTor npoliema;mianupa

- IpUMjemyje 0COOMHE TPaHUYHE BPHjEIHOCTH
HU3a;
BpHjEME 3a YUEHE U OpraHu3yje npouec
yuema U yIpaBiba BUME;



4. JleTepMHHAaHTe

3Hama

Yuyennk he OuTH cnocodan aa:

- neduHuUIIe TeTePMUHAHTY, HaBeIe OCHOBHE
0COOHMHE JIETCPMUHAHTE;

- padyHa JIeTepMHHAHTE Apyror u Tpeher pena;

- IPUMjEHU IeTEPMHUHAHTE PUITUKOM pjellaBarmba
cucrtema uHeapHuX jeqHadnHa (Kpameposa
MeTOoa);

- BPILIM JIUCKYCH]Y pjelIeha CUCTEMA Y 3aBUCHOCTH
O]l peaJHOT MmapaMeTpa IPUMjeHOM JAeTePMUHAHTH;

5. BekTtopmu y npocropy

3Hama

Yuenuk he 0utu cnocodan na:

- HaBOAM JIe()MHUIIM]Y BEKTOpa U 00jallimbaBa
MI0JMOBE IIpaBall, CMjep 1 HHTEH3UTET BEKTOPA,
HyJIa BEKTOP, CYIIPOTHH BEKTOPH, KOJMHEAPHU H
KOMILIAHApHHU BEKTOPH, MPOjEKIIKja BEKTOpa Ha
npaBy, o0jalimbaBa U UCIIUTY]€ JTUHEAPHY
3aBHCHOCT BEKTOPA;

- 00jaiImkaBa MOjMOBE MPABOYIJIOT KOOPAMHATHOT
crcTeMa y MpoCTopy, KOOpIAUHATE BEKTOPa,
JEIMHUYHU BEKTOPH;

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- Mpero3Ha U 00jaCHU 0COOMHE JIETCPMUHAHTH,
Te MOryhHOCTH TIPUM]CHE;

- IPUMjEHU TEXHHUKE N3pauyHaBamba
JETePMUHAHTH Jpyror u Tpeher pexa;

Bjemrune

Yuenuk he 0uTH cnocodaH aa:

- BpIIIK OTiepaliyje cabupama, 0ay3uMama
BEKTOPa U MHOKEHa BEKTOPA CKaIapoM;

- oapehyje koopauHaTe BEKTOpa KOME Cy J1aTe
KOOpJUHATE MOYETHE U KPajHhe TAuKEe;

- 3aIMCY]je BEKTOP Kao JIMHEApHY KOMOWHAIIN]Y
JEIUHUYHUX BEKTOPA;

- oapehyje koopauHate pe3ynryjyher BekTopa;

- paznaxke BEKTOp IO MpaBlMMa 33JaHIUX BEKTOPA;
- MpUMjerYyje TEXHUKE oapehuBama ckamapHor

CraBoBU/BpHUjeIHOCTH

Y4enux he 0utu cnocodan ga:

- IOCTaBJba U aHAIM3UPA JETHOCTABHUJU
po0JieM, UCIUTAHUPA BETOBO PjelIaBabe
0J1a0MpoM oAroBapajyhux MaTeMaTUYKUX
M0jMOBA U MOCTYIIaKa, PUjeIIN ra Te
MIPOTYMayu U BpeJHYje pjelliee U
MOCTYTIaK;

- IPE3CHTYj€ U HHTEPIIPETHUPA PjelIeHha Y
KOHTEKCTY JaToT mpobiema;mianupa
BpHjEeMe 32 YUCHE U OpraHu3yje mporec
yuema U yIpaBiba BUME;

CraBoBH/BpHjeHOCTH

Y4enux he 0utu cnocodan na:

- IOCTaBJba U aHAIM3UPA J€THOCTAaBHUJU
mpo0JeM, UCTUTAaHUPA ETOBO PjelIaBambe
0/1a0UpPOM OJroBapajyhnx MaTeMaTHIKUX
MI0jMOBA U MOCTYIAKa, pUjellu ra Te
IPOTYMauu U Bpe/iHYj€ pjelieHhe U
MOCTYTIaK;

- IPE3CHTYj€ U HHTEPIIPETHPA PjeLIcHa Y
KOHTEKCTY JaToT MpoOieMa;IiaHipa



- Ipero3Haje, HACHTU(PHUKY]je U YUTa KOOPAUHATE y
MIPOCTOPHOM KOOPAMHATHOM CHCTEMY;

- HaBOAM JIe(hMHUIM]Y CKAJITApHOT MPOU3BO/IA JBA
BEKTOpa 1 00jallmhaBa lEroB CMKCA0;

- MPEeTIo3Haje, HAaBOIU U 00jalkbaBa 0COOMHE
CKaJIapHOT ITPOM3BO/A;

- HABOJM U IIPUM]jeHYj€ yCIOB HOPMATHOCTH;

- HaBOJM JIe()MHHIIN]Y BEKTOPCKOT ITPOM3BO/IA /IBA
BEKTOpa M 00jalImaBa leroB CMUCA0, 00jalImbaBa
110jaM JIeCHU (JIMj€BH) CHCTEM BEKTOPA;

- Ipero3Haje, HaBOH U 00jalImkaBa 0COOMHE
BEKTOPCKOT TIPOU3BOJIA;

- HABOJM U MIPUM]jEEbYj€ YCIIOB MapalelHOCTH;

- HaBOAM JIe(h)MHUIM]y MJELIOBUTOT IIPOU3BOJIA TPU
BEKTOpa 1 00jallkbaBa lEroB CMUCAO;

- Ipero3Haje, HaBOJH U 00jallIkaBa 0COOMHE
MJELIOBUTOT MTPOU3BOJIA;

6. YBoay aHAJIMTHYKY reOMeTpHUjy

3Hama

Yuenuk he 0utu cnocodan na:

- MpeTo3Haje, HaBoau (popmyJie 3a pacTojame
u3Mely 1Buje Tauke, MoJijery Iy>Ku y 1aToj
pasMjepu, CpeuIlITe 1yKd, TEXHUIITE TPOYIJia,
MOBPIIMHY TPOYTJIa, IOBPIIMHY Y€TBOPOYTJIa;

IIPOU3BOA BEKTOPA, KA0 U CKaJapHOT IPOU3BOJA
BEKTOPA 33JaHUX KOOpAMHATAMA,

- pauyHa MHTEH3UTET BEKTOpa U yrao usmely 1sa
BEKTOPA;

- IpUMjebyje TEXHUKE ofjpeljuBama BEKTOPCKOT
IIPOM3BOAA BEKTOPA, KA0 U BEKTOPCKOT IMPOU3BOJIA
BEKTOpa 33/IaHUX KOOPAUHATAMA;

- padyHa NOBPIIMHY TPOYTJa U Mapajieiorpama
ozpeheHor BekTopruMma;

- IpUMjebYyje TEXHUKE ofpehBama MjeIIOBUTOT
IIPOM3BOA BEKTOPA,;

- padyHa 3anpeMHHY THjela oapeheHor
BEKTOpUMa;

Bjemrrune

Yuenuk he 0utu cnocodan ga:

- TpaHC(OpPMHUIIIE U3pa3e U NpuMjemyje popmyie
3a onipehuBame TpaXKEHUX BPHUjEIHOCTH;

- TIPEACTABJbA TAYKE, NYKU, TPYIJIOBE U IPABE Y
KOOPJMHATHOM CHUCTEMY;

BpHjEeMe 32 YUCHE 1 OpraHu3yje mpouec
yuewa U yIpaBiba bUME;

CraBoBH/BpHjeHOCTH

Yuenuk he 0uTH cocodan na:

- IOCTaBJba U aHAIM3UPA J€THOCTAaBHUJU
po6JeM, UCTNIAHUPA HETOBO pjellaBambe
o1abupom oaronapajyhux MareMaTHUKUX
MI0jMOBA U MOCTYIAaKa, pUjellu ra Te
IPOTYMauu U BpeliHYj€ pjelIieHhe U
MOCTYIIAK;



7. IlpaBa y KOOpAUHATHOM CHCTEMY

3Hama

Y4enux he Outu cnocodan na:

- IPETI03HAje U penpoayKyje Gopmyse 3a:
JeIHaYNHY MpaBe y pa3HUM OOJIUIMMA:
UMIUTHIUTHA OOJIMK, EKCIUTUIIUTAH OOJIHUK,
CEerMEHTHU OOJIMK, HOpMaJaH O0JIMK jeTHAY1HE
IpaBe, je[HaunHy IpaBe Kpo3 jeHy TauKy,
JeIHaYMHY MpaBe Kpo3 JBH]je Tauke, yrao usmehy
JIBUj€ TIPaBE;

- o0jammaBa oiHOC u3Mel)y 1BUje mpaBe, HAaBOAU U
MIPUM]EHY]€ YCIIOB MapaJeIHOCTH U YCIOB
HOPMAaJIHOCTH, 00jalliibaBa U HaBo U (hopmyJie 3a
oapehuBame pacTtojama u3Mel)y Tauke v mpase u
u3Mel)y 1BUje napasenHe rnpase;

8. Kpuge apyror pena
3nama

Yuyennk he 6uTH cnocodan nga:
- o0jamrmaBa 1mojaM KpUBe JIPyror peaa u Habpaja
HX;

Bjemrrune CraBoBH/BpHjeHOCTH

Y4enux he Outu cnocodan na:

- IPUMHjEHH MaTeMaTHYKe [T0JMOBE H
HOCTYIIKE y PA3ITUUYUTUM KOHTEKCTUMA;
- U3rpajii HOBO MaTeMaTHUYKO 3HAE

Yuenuk he 0utn cnocodan ga:

- IpUMjebyje TEXHUKE IPTamba MPaBUX,
onpehuBama mpecjeka qBuje mpase (AHATUTHIKA
¥ TEOMETPH]CKH), oapehuBarba yria usmely asuje | =
npase, IIPUMjeHe YCIIOBa HOPMAIHOCTH M yclopa | PJCHIABAbEM npo0OJieMa U MOJEIUPABEM
napajieaHoCTH, oJpehuBama pacTojama usmehy

TaykKe U MpaBe U u3Mel)y napanaenHux MpaBux;

CUTYyaIuja;

- KOHCTPYKTHUBHO, apT'YMEHTOBAHO U
KpEaTHBHO JONPHUHOCH Pay TpyIIe,
ycarjiamiaBamy U OCTBapemhy 3aje THUUKHUX
[[IJbEBA;

- TpaHC(hOPMHUIILIE U3Pa3e U YCIjeIHO PEBOAN
JE€IHAuYMHY NpaBe U3 JeHOT 00JIMKa Yy IpYyTH;

- Oupa HajrmoecHUjU OOJIMK jeJHAYMHE MpaBe 3a
pjeniaBame mmpodiaema;

-youaBa Moryhe npumjeHe jeiHauMHe NpaBe Ha
npobiemMe U3 MpakKce;

Bjemrrune CTaBoBHM/BpHjeTHOCTH

Yyenuk he 0utH cmocodan aa:

- IUTAaHUpa BPHjEME 3a YUCHE U OpraHu3yje
MIPOLIEC YUEHa U YIIPaBIba HUM;

Yuyenuk he 0uTH cnocodaH aa:
- MpUM]jeHhYj€ TEXHUKE MPeBolemha jeTHAUNHE
KPYKHUIIE U3 JeTHOT 00JINKA y IPYTH;



- e uHUIIE KPYKHHILY U HAaBOJU HEHY jeAHAYNHY
y OIIITEM U HOPMAJHOM OOJIUKY;

- o0janImaBa OjMOBE LIEHTPA U MOJTYIIPEYHHKA
KPY)KHUIIE

- ne(MHUIIIEC U HABOJIU jeHAYNHY [IEHTPATTHE
KPY)KHUIIE;

- HAaBOJU JIe(DMHUIIN]Y U jeAHAYHHY EJIHUIICE,
omnucyje u objalmaBa mojMoBe XKika (Pokyc),
eKCIICHTPHUTET, BEJIMKA U MaJla 0ca eJIHIICe, IJIaBHA
U CIIOpeHA TjeMEeHa eJIUIICE;

- HaBOJM JIe(DMHUIIN]Y U jeAHAYHHY XUTIepOoIIe,
OIMCYyje 1 00jammaBa MOjMOBE KMXka (POKycC),
eKCIICHTPHUTET, aCUMIITOTA (jeqHAUYNHE aCUMIITOTA),
peanHa ¥ IMaruHapHa oca XurepooJe, TjeMeHa
xunepooe;

-HaBO/M Ae(pUHUIN]Y U jeJHAYUHY Tlapaboue,
omucyje mojMoBe xxuxa (pokyc), IupeKTpuca, oca
napabosie, mapamerap napadosie, Tjeme napadouie;

- IpTa KPYKHHITY 33JaHY jeTHAYNHOM Y
KOOPJIUHATHOM CUCTEMY, M3/IBaja KOOPJAUHATE
[IEHTpa U oJipehyje moIynpeyHuK;

- Tpanchopmulie jeqHaYnHY enurce, oapehyje
KOOpJUHATE KUKA, EKCIIEHTPUTET, KOOPAUHATE
TjEMEHa U MOJIyOCe, T¢ CKUIIUPA EIUTICY Y
KOOPJIUHATHOM CHUCTEMY;

- TpaHC(OPMHUIIIE jeTHAUUHY XUTiepOoIe,
onpelyje KOOpJAMHATE KUK, CKCIICHTPUTET,
KOOP/IMHATE TjEMEHa, TOJIyoce, jeTHAUNHE
ACHMIITOTA, T€ CKUIMpA XUIIEPOOITy Y
KOOPJIMHATHOM CHCTEMY;

- TpaHcOpMHUIIIe jeTHAUYNHY mapabdoie, onpehyje
KIDKY U IMPEKTPUCY Tapadoiie U mapaMerap, Te
CKHUITMpa 1mapadoiry y KOOPAHMHATHOM CHCTEMY;

- IPETo3Haje U Halla3u MIPUMjeHY KPUBUX JPYTOT

pena Ha mpobjaeMrMa U3 Ipakce;

9. IlpaBa u kpuBe Apyror peaa. Mel)ycooHu oaHOC IBHje KPpUBE APYIOr pena

3Hama

Yyenuk he 6utTu cmocodan na:

- 00jacHM y3ajaMHU OJTHOC TIPaBe U KPY>KHHUIIE,
onpelhyje 3aje THUYKE TauKe;

- IPUMjEHH YCIIOB JIOJIUPA IPaBE U KPY>KHUIIE

(mpaBe U IIEHTpaIHE KPY>KHULIE);

- HaBeJIE je/IHAYNHY TAaHT€HTE Ha KPYKHUILY Y

Ta4yKH JOIUPA;

- 00jamImaBa y3ajaMHU OJTHOC MIPaBe U KPUBHUX

Bjemrrune

Yuenuk he 0uTH cnocodaH aa:

- OIpeH 3ajeTHUYKE TAUKE MPaBe U KPYKHUIIE
(emumice, xunepOoe, mapadbose) aHATUTUIKOM

METOJIOM;

- OIpeIN jeIHAYNHY TAHT€HTE Ha KPUBY JIPYror
pena;

- TpaHC(OPMHUIIIE U3Pa3e;

- MPUM]jCHHU TEXHUKE pjelllaBamba CHCTEMa JeTHE

- pa3BHja Ujeje, UCTPAKUBAYKU TyX H
HABUKE J]a CIyIa APyre U apryMeHTyje
CBOj CTaB/MHIILJbCHE;

CraBoBH/BpHjeHOCTH

Yyenuk he 0utH cmocodan aa:

- IPUMHjE€HH MaTeMaTH4Ke [T0JMOBE U
MOCTYIKE y Pa3INuYUTUM KOHTEKCTHMA;
- U3TPpaid HOBO MaTEMaTHUKO 3HAKE

pjemaBameM MpodiemMa U MOJETUPABEM
CHUTYallN]a;

- KOHCTPYKTUBHO, apT'YMEHTOBAaHO U
KpPEaTHBHO JONMPUHOCH Pajy IpyIie,



apyror pena (enurca, xunepOoiia, mapadona),
onpelhyje 3aje THUUKE TauKe;

- PUMjEHU YCJIOB AOJMpA MIPaBe U KPUBE APYTOT
pena (enurce, xumnepboiie u mapadoie);

- 00jacHH y3ajaMHU OJTHOC JBHj€ KPUBE IPYror
pena, oapenu Tauke J0Aupa, 3ajeTHUUKY(e)
TAHTeHTY(€) U yrao mpecjexa;

10. O6uM u MOBpHIMHA PABHUX (hUTrypa

3Hama

Yuenuk he 6utH cnmoco6an aa:

- neduHuIIe paBHE QPUTYpE;

- Ipero3Haje, onucyje u JeruHuIIe MHOTOyrao u
BPCTE MHOTOYTJIOBA, TOCEOHO BPCTE TPOYIIIOBA H
YEeTBOPOYIJIOBa, JE(UHUIIIE U ONUCY]e KPYT U
JTN]EJI0BE KPYTa;

- HaBOJIU U ucnucyje popmyie 3a 06UM 1
MOBPIIMHY PaBHUX (QUTYpa;

- JeuHULIe U U3padyHa OOUM U MOBPILIMHY
TPOYTJIa, 4eTBOPOYTIIa, MHOTOYTJIA U KpyTa

- Ipero3Haje U payyHa 0OUM U MOBPLIMHY JHjeI0Ba

Kpyra
- KOPUCTH F€OMETpHjCcKe TpaHchopmarje y

MoAyAapHOCTHU U CIIMYHOCTHU FCOMeTpI/IjCKHX
urypa;

JTUHEapHE U je/IHe KBaJIpaTHE jeJHAUYMHE, Ka0 U
cUCTeMa JBHj€ KBaJpPaTHE JeTHAYNHE;

- CKHIIMpa J00HjeHa pjelieHha;

- IPETO3Haje U Hala3u MPUMjEeHY KPUBHX JPYror
pena Ha pobJieMe U3 TIpaKce;

Bjemrrune

Yuenuk he ot cmocodan ga:

- CKALIUPA KPYT U AUjeI0BEe Kpyra U pa3He BpCTe
MHOTOYTJIOBa (TPOYIJIOBA M YETBOPOYIJIOBA);

- TpaHcopmuiie Gopmyne U npuMjermyje
TEXHHMKE U3payyHaBamba 00MMa U MOBPLINHA
paBHUX (urypa;

- aHAJIM3Mpa MjepJbUBa OOMIbEXK]ja 00jeKaTa u
1ojaBa, KOMOMHYj€ MjepHE UHCTPYMEHTE, MjepHe
JEIMHHULIE U MjJEpPHE CHCTEME Y MPOLECMa
Mjepema

- aHAJIM3Mpa CBOjCTBA U OJHOCE FEOMETPH)CKUX
eJIeMeHaTa, Te KOPUCTU CUMOOJIE U pa3InynTe
MpHKaze

- npuMjewyje [Tutaropuny Teopemy u 3Hama U3
TPUTOHOMETpPH]j€ Ha U3pauyHaBambE BEINYMHA KOJT
CIIO’KEHUjUX (Urypa;

- IpUMjeYje pauyHambe 00MMa U MOBPILINHE Y
CHTyalHjaMa 13 CTBapHOI'a )KHUBOTA,

ycariaiiaBamy U OCTBApEHY 3ajeTHHUKUX
LI1JbEBA;

CraBoBH/BpHjeHOCTH

Yuenunk he 0utHn cnmoco6an aa:

- I0CTaBJba U AaHAJIU3UPA J€THOCTAaBHUJU
mpo0JeM, UCTUTAHUPA KETOBO PjelIaBambe
ogabupom oaronapajyhux mMareMaTHUKUX
[I0jMOBA U NIOCTYIIaKa, pUjelIn ra Te
IPOTYMauu 1 Bpe/iHYj€ pjelIeHhe U
MOCTYTIaK;



11. Moauenpu. [puzma

3Hama

Y4enuk he Outu cnocodan na:

- o0jacHU 1TOjMOBE TIOJTypaBaH, AUeap, yrao
aueapa, porajb, HOJIUEAap, BPCTE MOIUEapa;

- pa3NHKyje MeT MPaBUIIHUX TTOJINEIapa;

- IPEMNO3Haje U OMKCYje MPU3MY U HEHE JH]eJIOBE:
0aze, oMOTa4, BUCHHY, OOYHE CTpaHe, OCHOBHE U
0OYHE MBHWIIC, TjeMEHa,;

- OTIHCY]€ MPaBY, KOCY, IPAaBUIHY MPU3MY, HABOIH
cnienu(uIHe BPCTE MPU3MH, OTHCYj€ KOIIKY,
KBaJap, mapaJiesIonuIe];

- HaBOJIU M o0janimaBa GopMyIie 3a HOBPIIUHY U
3alpeMUHy Ipu3Me, U3BoIu GopmyIie 3a
MOBPIIMHY U 3alIPEMUHY TPOCTPAHE,
4EeTBOPOCTpaHe, IECTOCTpaHe MpHu3Me (oceOHO 3a
MIpaBUITHE TIPU3ME);

- OJIpeIiy TIOBPIIMHY JIWjarOHATHOT ¥ OCHOT
MpecjeKa Mpu3Mme;

12. Tlupamuaa u 3apyd./beHa MUpaMuaa

3Hama

Yuenuk he 0utn cnmocodan ga:

- IPETI03Haje U OINUCYje MUPaAMHIY, a TOTOM U
3apy0JbeHy MUpaMUIY U BeHE JHjesioBe: 06aza
(6aze), omoTau, BUCUHY, OOYHE CTpaHe, OCHOBHE U

Bjemrrune

Yuyenuk he outTHm cmoco0an ga:

- CKUIIMpa pu3My (OCHOBHE OOJIMKE, KOIIKY,
KBaJap, MpaBUJIHA TPOCTPaHa, YeTBOPOCTPAHA,
[IECTOCTPaHa MPU3Ma) U O0MIbEKaBA HEHE
JTNjeJI0BE;

- CKALIMPA PaBHU MPECjeK U J1jaroOHaIHU IPECjeK
pU3ME;

- TpaHc(hOpPMHUILIE U3Pa3e U MPUM]jeHYje TEXHUKE
padyHama IMOBPUIMHE U 3aIPEMHHE NTPU3ME
onpehrBame HETTO3HATHX €JIeMEHaTa MPHU3ME;

- pTa Mpexy u u3palyje Mozesne pasHuX BpcTa
MIPHU3MH;

- MoJieNupa MpoOJIeMCKe CUTYalllje IPUMjEeHOM
reoMeTpHje NMpocTopa;

Bjemrrune

Yuennuk he outn cnocodan ga:

- CKHIIMpa mupaMuny (3apyOspeHy Mupamuay) u
oOMIbe)KaBa HEHE JIN]EJIOBE;

- CKALIMPA PaBHU MPECjeK U JUjarOHaIHU IPECjeK

CraBoBU/BpHUjeIHOCTH

Y4yennk he OuTH cnocodan ga:

- pa3Buja ujeje, UCTPAKUBAYKH TyX U
HaBHKE J1a CIylla Jpyre U apryMeHTyje
CBOj CTaB/MHIIJbCHE;

- KOPUCTH UH(OPMALIMOHE TEXHOJIOTH]E 32
qyBame, IPE3CHTAIN]y 1 00paly MmojaTaKa.
- IPE3EHTY]j€ U UHTEPIIPETUpa pjeliemha y
KOHTEKCTY JaTor npobiema;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utH cmocodan aa:

- IOCTaBJba M AaHAJHM3HPA jETHOCTABHUJU
po0JieM, UCTUTAHUPA ETOBO PjelIaBambe
oxabupom oarosapajyhux MareMaTHUKUX
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OouYHE MBHIIE, AIIOTEMY, BPX U TjeMEHa,

- OTIHCY]€ MPaBY, KOCY, IPAaBUIHY IUPAMUTY
(3apy0JbeHY TUpaMUTY), ONIKCYje TeTpaenap;

- HABOJIM U OOjarrmaBa GopmyJie 3a MOBPIINHY U
3ampeMHUHy TupamMuze (3apyospeHe mupamMuse),
n3B0M (hopMyIie 3a MOBPIINHY U 3aIPEMHHY
TPOCTpaHe, YeTBOPOCTPAHE, IIECTOCTPAHE
nupamuie (3apy0speHe nupamuae) (mocedHo 3a
MpaBUJTHE TUPAMUJIE);

- palIwIaHu eIeMEHTE NOoJHeapa, HaBee
(u3Bene) u npuMjeHu GopmyIe 3a MOBPIIMHY U
3alpeMUHy Pa3HHX MOJINEAAPa;

- U3padyHa HOBPILIMHY U 3allPEMUHY CJIOKEHUX
TUjeTa, YUjU CY AUjEeTIOBH WU “IIyILUbUHE Y
o0JIMKY monueaapa,

- KOMOMHYj€ U OCMUIIIJbaBa OAHOCE Mehy
eJIEMEHTHMA TI0JIHEeIapa;

13. O0pTHa THjena

3Hama

Yyenuk he OutTu cmocodaH aa:
- ONHUCYj€ WIMHIPUYHY U KOHYCHY TOBPIIL;

- IPETN03Haje U OMKCYje BajbaK U HErOBE /I1]EI0Be:

6a3e, oMOTay, BUCHHY, OCYy BaJbKa, OIIUCYj€ MpaB U
KOC BaJbakK, 00jallli-aBa BaJbak Kao pOTAIMOHO
TH]eIo;

- IPETI03Haje U OMuUcyje Kymy (3apyOsbeHy Kymy) U
IEHE nujernoBe: 0a3y (0asze), omoTad, BUCHHY, OCY,

nupamu/e (3apy0JbeHe nupaMu/ie);

- TpanchopmuIIe u3pase u MPUMjeHYje TEXHUKE
padyHama MOBPIIMHE U 3alIPEMUHE MUPAMUJIC
(3apy0JbeHE MUpaMuie) U onpehuBame
HETO3HATHX eJIeMEHaTa MUPaMHU/IE;

- pTa Mpexy u u3palyje Mozesne pasHuX BpcTa
MUPaMUIa;

- MOZIeNTupa MPOOJIEeMCKe CUTYaIlH]je IPUMjEHOM
reoMeTpHje MPOCTOPA;

- BpeiHyje, apryMeHTYje U 3aKJbydyje O
eNIeMEHTHMA MIPU3Me, IUpaMue, 3apy0beHe
MUPaMUJIE;

Bjemrrune

Yuennuk he 0utn cnmocodan ga:

- CKHIIMpa BaJbaK, Kyly U 3apy0JbeHy KyIy H
o0OuJbexaBa HUXOBE JINjETIOBE;

- CKHIIMpPA PaBHH MPECjeK BaJbKa, KyIe H
3apy0JbeHe KyIe, CKHINPa HIXOBE OCHE
TpecjeKe;

- TpaHc(hOpMHUILIE U3Pa3e U MPUM]jeHYje TEXHUKE
padyHara IMOBPIIMHE U 3alPEMHHE BaJbKa, KyIie U
3apy0JbeHe KyTIe, JIONTE U HhCHHUX JHjeNI0Ba U

MI0jMOBA U MOCTYIAKa, PUjeIlH ra Te
MPOTYMayH U BPEAHY]E pjelICHE U
MOCTYTIAK;

CraBoBH/BpHjeIHOCTH

Yyenuk he 0utTHi cmocodan aa:

- IOCTaBJba U aHAIM3UPA J€THOCTAaBHUJU
po6JeM, UCTNIAHUPA HETOBO PjellaBake
0/1a0UpPOM OJroBapajyhnx MaTeMaTHIKUX
MI0jMOBA U MOCTYIAKa, pUjellu ra Te
MIPOTYMayu U BpeJHYj€ pjeliene U
MOCTYTIaK;
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M3BOJIHHUIIE, OTIHCY]j€ MPABY U KOCY KYILY,
o0jamnmaBa Kyiy (3apy0JbeHy Kymy) Kao
POTALMOHO TH]EJO;

- HABOJIM U OOjarrmaBa GopmyJie 3a MOBPIINHY U
3alpeMUHy BaJbKa, KyIie, 3apy0JbeHe KyIie,

- U3padyHaBa MOBPIIUHY U 3alIPEMHUHY BaJbKa,
KyIie, 3apy0JbeHE KYTIE;

- U3padyHa NOBPIIMHY OCHUX Ipecjeka OOPTHUX
THjena;

- OJIpeIIM KaKaB je OJIHOC MMOBPIIMHA (3aIpEeMHIHA)
1B CIIMYHA 00J1a THjelia ca MO3HATUM
KOC(QHIIMjEHTOM CIIMYHOCTH ¥ TO MPHM]jEHHU;

- IpEerno3Haje u onucyje chepy U JONTy U BUXOBE

I[I/IjeJ'IOBeZ IIPEYHHUK, IMOJYIIPCUYHUK, TCTHBA, KAJIOTA,

30Ha JIONTE, JONTHH OJICjeyak U JIONITHH UCjEYaK;
o0jalmkana JIONTY Ka0 pOTALMOHO TH]EIIO;

- HaBOAM U o0jaimaBa popMyJie 3a HOBPLINHY U
3alpeMUHY JIONTE U HCHUX JTUjelIOBa;

- U3padyHa NOBPIIMHY U 3aIPEMHUHY JIOTITE
HECHUX JI1]EJI0BA;

- pauyHa MOJIYNpPEYHHUKE OMMCaHe U yrucaHe cepe

MoJIeipa, BajbKa, Kyle U 3apy0JbeHe KyIIe;
- U3paydyHa MOBPIIUHY U 3aIPEMHHY CIOXKEHUX

¢urypa;

onpehuBame HETIO3HATHUX €JIeMEHATa;

- padyHa NOBPIIMHY U 3allpEMUHY BaJbKa/KyIIe
OIHMCaHe/yIICaHe OKO/y ToJIueaap;

- [pTa MpeXYy U u3palyje Mojene Bajbka, Kyre,
3apy0OJbeHE KyIIe;

- CKUIIMpa JIONTY U BEHE JI1]jeII0BE;

- pauyHa MOBPILMHY U 3alIPEMHHY JIOTITE
omnucaHe/ynucaHe OKo/y MoJIHeaap, Bajbak WIn
KyILy;

- KOMOMHYj€ U OCMHUIIIJbaBa oJiHOCE Melh)y
€JIEMEHTHMA JIOTITE;

- IpUMjebyje pauyHame MOBPIINHE U 3allpEeMUHE
y CUTYyaIlijamMa U3 CTBapHOTa XHUBOTA;

- MOZIeNupa MPOoOJIEeMCKe CUTYaIIH]je PUMjEHOM
reoOMeTpHje MPOCTOPA;
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14. EnemenTapHa cratucTuka. OCHOBHe pacnojjee

3Hama Bjemrrune CraBoBU/BpHUjeIHOCTH
Yuenuk he ouTu cnoco0an ga: Yuyenuk he outTHm cmoco0an ga: Yuyenuk he OuTH cmocodoan ga:
- KOPHUCTH J€THOCTABHE CTATUCTUYKE aHAIIN3E C - KOPUCTH padyHapCKe MporpaMe 3a U3BpIIaBamke |- pa3BUja UJICje, UCTPAKUBAYKHU TyX U
MHUJBEM IIPOTrHO3C Y KOHTCKCTY HpO6HeMCKOF CTAaTUCTUYKUX TECTOBA U IPUKAZUBAHE HaBUKC Jia ClIyllna ApYyre u aprMeHTYje
MATAbA; . pesyTara. CBOj CTaB/MHIIJbCHE; ‘
- pa3iuKyje pacrnojjene y OAHOCY Ha OCOOMHE - KOPUCTH UH(OPMALIMOHE TEXHOJIOTH]E 32
CUMeTpHje puIaaajyhux nmujarpama; 9qyBame, IPE3CHTAIN]Y B 00paay MmoJaTaKa.
- Iperno3Haje XucTorpam u oapelyje napamerpe - IPE3EHTY]j€ U UHTEPIIPETUpa pjeliemha y
HOpPMAaJTHE pacro/ijere. KOHTEKCTY JaTor mpoodiema

JUNJAKTUYKA YIIYTCTBA U ITPEIIOPYKE - CMJEPHUILIE 3A HACTABHUKE

MaremaTH4YKa HHAYKIMja

OO6jacHUTH Ha4yMHE 3aKJby4MBama, T€ MOJaCHUTH MPHUMJEHY MaTeMaTU4yKe MHAYKIIHjE€ KOJ JO0Ka3uBama JeTHOCTABHUJUX JETHAKOCTH, HEJETHAKOCTU U
JJeJBUBOCTH Yy CKYITy IPUPOJIHUX OpojeBa. YueHunu Ou tpebanu Ja 3anamMTe HeKe OJ] JeIHOCTaBHUJUX UJEHTUTETa (30Mp MpBUX N MPUPOIHUX OpojeBa,
30up KBajpaTa MPBUX N MPUPOIHUX OpOjeBa, U CIUYHO).

ITojam HM3a. ApUTMETHYKH M T€OMETPHjCKHU HU3

VYBecTu mojaM HU3a M HAa4MH 3aJaBamba HU3a U HABECTH Heke mo3HaTe Hu3oBe. [lomazehum o mo3HATHX MOjMOBA apUTMETHMYKA U T'e€OMETpHjcKa
cpeauHa, oOpaJuTH apUTMETHYKM M TEeOMETpPHUjCKM Hu3. MHTepmomanujy paautd camMo ako uMma cMmucia. MHcucTupaTH Ha youaBamy MOryhux
IpUMjeHa apUTMETHYKOT U T€OMETPUjCKOT HU3a Ha MpobJeMe U3 CBaKOIHEBHOT KUBOTA, KPEUPATH TaKBe MIPUMjEpe.

I'pannyHa BpujegHOCT HU3A

OO6jacHuTH 0OCOOMHE MOHOTOHOCTM M OTIPAaHMYEHOCTH Hu3a. Ha moxecHMM W jeIHOCTaBHUM IpHMjepuMa Tpeba o00jacHHUTH MojaM HH3a Kao
npecnukaBama ckyna N y ckyn R, y3 rpadpuuxy unrepnperannjy. [lojam rpannyHe BpujeHOCTH OECKOHAYHOT HHU3a JAaTH HA IITO jeTHOCTaBHHjUM
puMjepuMa M U3BECTH oOpasal] 3a 30Mp WiaHOBa OCCKOHAYHOT T€OMETPH]CKOT HHU3a, y3 WIYCTPOBAKE M MpUMjepuMa mNpuMmjeHe (MepUOIuYHU
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JEeIMMAalTHA Pa3JIOMIIM, JeTHOCTaBHHUjH TIpUMjepu W3 reomeTpuje). Huzose 3amaBatu kako (opMysioM, TaKo M WIAHOBMMA HU3a M PEKYP3WBHO, WIH
HEKHUM JPYTUM OIMCOM - M Y CBAaKOM O] TUX CIy4yajeBa KOJI yYCHHKa CTBApaTH MPEACTaBY O MOHaIIamy Hu3a. [IpuMmjepe HH30Ba y3uMaTH U3 pa3HUX
o0JacTh MareMaTukKe, Kao M U3 CBAKOJHEBHOT JKHMBOTA. | paHWYHE BPHjETHOCTH HHM3a MPHIATOAWTH OOPAa30BHOM MPOQIIYy yUYEHUKA W MCTIHTUBAKE
IpPaHUYHUX BPHjETHOCTH OOPATUTH Y CKIIAy Ca THM.

JderepmunanTe

JlepuHucarn neTepMUHAHTY M MOJaCHUTH OCHOBHE OcoOWHE jerepMuHaHTH. [TokazaTtu MeToje pauyHama JCTCPMUHAHTH JIPYTOT pefa, Te MPUMjeHY
CapycoBor npaBuia Ha pauyHame JerepMuHaHTH Tpeher pena. [IpuMjeHuTr 1eTepMUHAHTE HA pjelllaBamke CUCTEMA jeIHAYMHA U TUCKYCH]C PjelIcHkha
KpamepoBom mMeTo10M.

BexTopu y npocropy
Temy noueT MoHaBJbaKEM OCHOBHUX 3HaHa O BEKTOpPHMa, a oTeM npehu Ha BEKTOpe Y KOOpAMHATHOM cucteMy. OOpaauTu orepaiyje ca BEKTopruMa

3aJlaTUM KOOpJWHATaMma, CKaJlapHy MpOjeKIH]y BEKTOpa, a Ha JMHEapHO] 3aBHCHOCTH CE€ 3aJlp>KaTh MpeMa COICTBEHO] MPOIjeHH, Te moTpedama
oOpazoBHor npoduna yuenuka. [loacjeTuTu ga ce cBaku BEKTOp Y paBHU MOXKE Ha JEJUHCTBEH HAUMH PA3JIOKUTH JIYK JIBa HEKOJIMHEApHA BEKTOpa, a
3aTUM II0OKa3aTu MOCTOjame U JeJMHCTBEHOCT pa3jlarama Iy TpU HEKOMIUIaHapHa BekTopa. Harnamasatu pa3nuky uzMel)y CKalapHUX U BEKTOPCKUX
BeIMYMHA. AKIIEHAT y OBOj TEMU CTaBHTH Ha YIO3HaBame JNEePUHHIINjE M CMHUCIA CKAJIAPHOT, BEKTOPCKOT M MjEIIOBUTOT MPOU3BO/Ia BEKTOPA, Kao U
KoopauHate BekTopa. O moceOHOr je 3Ha4yaj KOOpJAWHATHA MHTEPIIPETaIlfja CKaJlapHOT, BEKTOPCKOT M MjEIIOBUTOT MPOM3BOIA U KUXOBA MPUMjeHa
(onpehuBame yrna usmely J1Ba BEKTOpa, M3pauyHaBame MOBPIIMHE U 3alpeMuHe Qurypa, Heke npumjeHe y ¢us3unu u caudHo). HaBoautu myHo
IpHUMjepa BEKTOPCKUX BEIMUYUHA Y MATEMATUIH, (PU3UIU, CBAKOJHEBHOM KHBOTY.

YBoa y aHAJIMTHYKY FeOMeTPHjy

OCHOBHM IIWJb y peau3aliji OBE TeME jecTe Jja YUCHUIM CXBaTe CYIITHHY KOOPAWHATHOI CUCTEMa U HEroBy epuKacHy npumjeHy. OBy HacTaBHY
TEeMY UCKOPUCTUTH KaKo O yUEHHIIM MPUXBATUIM OBaj MOJIEN U HABMKIIU CE J]a FEOMETPH)CKE 00jeKTe CMjellTajy y KOOPAUHATHU CUCTEM.

IIpaBa y KOOpAMHATHOM CHCTEMY

Hcrahu moBe3aHOCT rpaMUKOr M aHAIUTHYKOT MPUCTYNA y aHAJIUTHYKO) reoMeTpuju. IloBesatu rpaauBo ¢ JUHEApHOM (YHKIMjOM U HEHUM
ocoOnHama. YecTo HarjamaBaTy Jja Tayka MpuIaia IpaBoj ako U caMo ako HhEeHE KOOpAWHATE 3a/I0BOJbaBajy jeHaYnHYy Te npase. Kpo3 pa3zHe obnuke
JeIHaYMHEe MpaBe YYEHHUKE yIMO3HATH Ca IUPUHOM aHAJUTUYKE METOJIe, T€ aKI[EHTOBATH MPEIHOCTU CBAKOT 0J] 00MKa jeaHaunHe. OOpaTUTH MaXmby
Ha WCHHUTHBamkE Mel)yCOOHMX onIHOca MpaBUX y paBHH. KopHCcTUTH mporpaMe ITUHAMHYHE T'€OMETpHje T€ OCTAJUM IMPHUMjEPEHHUM M JOCTYIIHUM
MHTEPAaKTUBHUM pPAauyHAPCKUM IIporpaMMMa M ajaTHMa 3a HCTpakMBame OCOOMHA, MPUKA3 3ajJaTaka W IMPOBjepy HCIPABHOCTH pjemiema. Ja ce
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dhopmyse He Ou caMO MEXaHWYKH MTaMTHJIe, TpeOa MoHEeKa ] OMpaTH HEKe CIEIMjaHe CiIyvajeBe.
Kpuse npyror peaa

Kpenytu ox onmire jeqHaurHe Ipyror cTereHa ca JBHje HEelo3HaTe, 1a U3BECTH HOPMAaJIHU OOJIHK jeAHaYnHe KpyxHHUIle. IHCHCTUPAaTH HA CKULIUPaby
KPYKHHULIE Y KOOPAMHATHOM CHUCTEMY M YCIIOCTaBJbakhy Be3e n3Mel)y omnmrer u HopMaiaHOTr 00/MKa jenHadnHe KpyxHuie. Ocrane KpuBe Ipyror peaa
Takohe rpaduuKu MpeAcTaBbaTh MITO yenthe, MHCUCTUPATU HA olpehuBamy olpenHUIIa KpUBE. YKa3aTh Ha MPUMjEHY aHAJIUTUYKOT arapara Mmpu
pjemaBamy onpehenux 3amataka u3 reomerpuje. IIpoGneme W3 mpakce, KOjU ce MOTY IMPHKA3aTH KpUBHMA JPYrOT pela, 4eCTO KOPUCTUTH Y
npuMjepuma. Kopuctutu nporpame JUHAMHUYHE T€OMETPHje T€ OCTAIMM MPHUMjEPEHUM U JOCTYITHUM WHTEPAKTHBHUM PadyHApPCKUM MpOrpaMuMa H
ajlaTuMa 3a UCTpaxxuBambe 0coOMHa, MPUKa3 3aJaTaka U MPOBjepy UCIPABHOCTH pjelICHa.

IIpaBa u xpuse apyror peaa. Mel)ycoOHu ogHOC IBHje KpUBe APYIror peaa

Kana cy yuenuuu yno3Haru ca ocoOMHama IpaBe M KPUBHX JIPYror peaa Tpeda Aa yMujy Aa ucnurajy ogHoce mehy muma. OpHOC mpaBe M KPUBHX
JPYyTor peAa MpeJCTaBUTH MPEKO HUXOBUX jeAHAUYMHA, T€ /10 3ajelHUYKHUX Tayaka JI0Ja3uTH pjelllaBakbeM CUCTEMa jellHauMHa, a JoOMjeHa pjellemha
uHTepnpeTupaty rpapuuku. OAHOC /ABHje KpHUBE JIPYror pefa MpeACTaBUTH MPEKO HUXOBUX jeHAYMHA, JO MOTEHIM]ATHUX 3ajeIHUYKUX Tadaka
JI0JIA3UTH pjelIaBambeM CHUCTEMa jellHauMHa, a J00MjeHa pjeliewma HHTepnperupatu rpadguuku. Huje HeonmxonHo u3BoauTH (Qopmyse Be3aHe 3a
TaHreHTe, Beh moka3atu MPUHIIKIT 3aCHOBAH Ha TUCKPUMHUHAHTH oJiroBapajyhe kBajpaTHe jeJHaYMHE KOJUM ce YBphyje KakaB je Taj OJHOC U U3 Kora ce
MOX€ M3BECTH jeHaunHa TaHTeHTe. [loAcTuiaTi ydeHukKe Jga caMOCTalIHO Tparajy 3a HOBHM HJi€jaMa W METOJIMMa pjelraBama npobiema. [lujena
HacTaBHA I[jeJIMHa je MOroJHa 3a MpeJICTaBJbabe MOMONY caBpeMEeHMX MaTeMaTHUKMX ajaTa U oJroBapajyhux mporpama, Te ce BUXOBa ynorpebda y
mTo Behoj Mjepu npenopyuyje.

O0um n noBpmMHa paBHUX QuUrypa

[Tokaszatn m3Boheme (opmyna 3a padyHame OOMMa M TOBPIIMHE T'€OMETPH]CKHX JIMKOBA, yKa3aTH Ha YeCTe I'PEIIKe NPIIINKOM 3a0KpYyIrJbHBamba
pesynrata. He nncuctuparu Ha ¢potorpadckom namhemy popmyna. YdeHUIMa 1EMOHCTPUPATH padyyHame 00MMa 1 MOBPIIMHE TOMONY KajlKyjaaTopa
(nnu padyHapcKuX Mporpama WM aruiiKaluja Ha MOOWJIHUM Tene)OHHMMA), 1Mo MOTpeOr KOPUCTUTH KaikynaTop. KopucTuTh mporpame AMHAMUAYHE
reoMeTpHje Te ocTajie MpUMjepeHe U JOCTYIHE MHTEPaKTHUBHE pauyHapcKe MporpaMe U ajaTe 3a UCTpakuBambe 0COOMHA, MPHUKa3 3ajjaTaka U IpoBjepy
HCIPABHOCTH pjellierha. Y YeHHKe MOTUBUCATH 12 pauyHajy 0OUM M MOBPUIMHY F€OMETPH)CKUX JIMKOBA KOje yOUaBajy y CBOjOj OKOJIMHHU M U3 CUTYyallHja
y CBAaKOJHEBHOM JKMBOTY. bupaTu IITO pa3HOBpPCHHjE 3a/aTKe Kako OM ce KBAaJMTETHHje MIYCTpOBaJIa IIMPHUHA OBE HACTABHE TEME W MHOIITBO
IpHUMjeHa y npakcH. TexkuHy 3a7araka IpuIaroJuTH y3pacTy YUYEHHKaA, BbUXOBUM JOCAJAlIBUM 3HAalbUMa U IoTpedaMa CTpyKe.
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Hoameapu. Ilpuszma

Kpo3 oBy Temy yuenunu tpebda 1a Hajgorpaae cBoja 3Hama U3 TeoMeTpHje, Te 1a pa3Bujy ocjehaj 3a reomeTpujy npoctopa. YUYeHHKe TpeOa MoJACTHIIATH
1a pas3BHjajy ocjehaj 0 reOMETPpHUjCKUM TjelnrMa, lbUXOBUM 3aKOHUTOCTHMAa M TOTOBO HEOTPAHWYEHO] NMPUMjEHH OBE HACTaBHE IjeJIMHE Yy MPaKCH U
CBaKOJHEBHOM >KHBOTY. Y 3aBHCHOCTH 07 00pa3oBHOTI mpodmuiia, 3aiaTKe npuiiarohaBat norpedama v 3HalHUMa YY€HUKA, TPAKUTH MPUMjepe KOjH
WIIYCTPY]y BUXOBA MHTEPECOOBAha U MOTpeOe CTpyKe. YUeHHIIMMA JCMOHCTPUPATH padyHame MOBPIIMHE U 3alpeMuHe noMmohy kankynatopa (Wiu
payyHapCKUX IporpamMa WM aruiiKalnyja Ha MOOWIHMM Teje(OoHHMMA), MO0 MOTPeOM KOPHCTUTH KalKyJIaTop, yKa3aTH Ha TpeIIKe MPHIMKOM
3a0KpyTJbUBama pesynrata. Kopuctut nporpame AUHaMHYHE T€OMETPHjE T€ OCTalle MPUMjEepeHe U JOCTYITHE HHTEPAaKTUBHE pauyHapCKe MporpaMe u
ajlaTe 3a UCTPaXKMBame 0COOMHA, TPHUKA3 3a/1aTaKa U MPOBjepy UCIPABHOCTH pjelICHa.

Iupamuaa u 3apyd./beHa nupamMuaa

VYdenunu tpeba 1a youe Ja ce u3y4aBaHa CBOjCTBA MPOCTOPHUX (PUTypa MIMPOKO KOPUCTE y MPAKCH, aCTPOHOMHU]HU, (PU3UIH, XeMHjH, rpal)eBUHAPCTBY,
... [ToceOHy maxmy Tpeba MOCBETUTH NaJbeM pa3BHjarby JIOTHYKOT MUIBCHA W MPOCTOPHHUX TPEACTaBa YUCHUKA, YEMY Y HM3BJECHO] MjEpH MOXKE
JONPUHU]ETH Pa3yMHO MO3UBAKE HA OYUTIICIHOCT, Kopultheme Mojena (Ma U MPUPYYHHX CPENICTaBa) U MPABIIIHO CKUIMPAhEe POCTOPHUX (QHUTypa.
WHcuctuparu a npu U3pajau 3a7araka yYeHULM LPTajy MOMONHY CIMKY. YUEHHKE CTUMYIMCATH Jla pajie Ha U3paau Mojesla TeOMeTPUjCKUX THjela
KOja ce u3yyaBajy, ald M JPYrux, Ha IpuMjep MpaBUIHHUX nonuenapa. Heke pesynrare yueHunu Tpeba J1a 3Hajy M KOPUCTE IO ayToMaTu3My, 0e3
u3Bohema (HIp. oOpaciy 3a JujaroHainy KBajapaTa, Kolke, kBajapa). [loBpeMeHO off yueHHMKa 3aXTHjeBaTH Jia Jajy HpOIjeHy pe3yirara payyHCKOT
3agatka. [loteHuupatu npumjeHy [lutaropuHe Teopeme, a y OHMM 3aHMMamuMa KoOja Cy H3ydaBaja TPUTOHOMETPHjY, MOKYIIATH IITO BHIIE
MPUMjEHUTH CTeUeHA 3Hamba U3 T€ O0JIACTH.

OO0pTHa THjenaa

VYdeHuke yno3HaTu ca M0ojMOBUMa JUenap, porajb, Tpueaap, noiuenap. IloBpmuny nonauenpa o0jacHUTH Kao 30Mp MOBPIIMHA HETOBUX JH]ENOBa, a
npu AeuHucamy 3anpemute odjacautu Kapanujepujes npunuun. OGjacCHUTH 1OjMOBE MIIMHAPUYHE U KOHYCHE MOBPIIM U Ha Ta] HAUWH Je(pUHHUCATH
BaJbaK M KyIly, ajJli U Kao poTannoHa tujena. [Tokazatu usBoleme popmyia 3a pauyHame MOBPIIMHE U 3allpeMUHE TeOMETpUjCKUX THjena. Obpacuu 3a
MOBPIIMHY U 3alPEMUHY JIONITE M HEHUX IUjelIoBa ce He MOpajy U3BOAUTH. AKO je Moryhe, Kpo3 mpuMjepe MOjaCHUTH y3ajaMHHM I0JIOKAj JIONTE U
noJiesiapa u Jiornrte 1 oOOpTHUX THjena.

EnemenTapHa craTucTuKa (OCHOBHE paciojjeJie)

Ha ocHOBy m3padyHaTHX CTaTHCTHYKHMX BEJIMYMHA YYEHHULM Tpeda Ja Mpoljemyjy NMpHpOoIy MojaTaka: Ha MpuUMjep, ITa ce 3aKjbydyje Ha OCHOBY
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BPHjETHOCTH apUTMETHYKE CpPEeIUHE y OAHOCY Ha BPUjEAHOCT MeIujaHe, KakaB je BUXOB MelyCOOHM OHOC Ha KOHKPETHOM Y30pKY, 3aIlITO j€ OH
TakaB, [ITa 3HAYM JIa je MEJHjaHa ,,Mambe OCjeT/bMBA™ HAa EKCTPEMHE BPH]EJHOCTU y30pKa, Y KAKBOM OJHOCY Cy apUTMETHYKa CPEJHHA, OYCKUBaHA
BPHjEHOCT W JHCIep3dja M KaKO T€ BPHJCJHOCTH 3aBUCE O MPHUPOJEC CaMOr y30pKa. YUeHHIHM TpeOa Ja MHTYUTHBHO Pa3yMHUjy IUCKPETHE U
HEMPEeKUIHE pacro/ijese CliydajHe MPOMjCHIbUBE, Ca HArJJaCKOM Ha MPHUM]jepe U3 peaHor )uBoTa. HactaBHUK Tpeba cam Ja MpoIUjeHH Y K0joj MjepHr
he ce 3axpkaBatu Ha GOpPMATTHUM MaTeMaTHYKUM JeUHUIMjaMa, nMajyhu y BUIy ydeHHYKa 3Hama U caMy CTpyKy. Harmacak ctaBUTH Ha HOPMaIHY
pacnogjeny. Hopmanna pacnozjena je onucana nosnatom ['aycoBom kpuBoM. HactaBHuk TpeOa a aqekBaTHUM MpUMjepHMa HIIYCTPYje Ha KOjU HAYUH
ce Ha OCHOBY y30pKa oapel)yjy mapaMmeTpu pacrnojeiie 1 Ha KOju HAuMH C€ CTAaTUCTHYKA aHaJIn3a MOKe ICKOPUCTUTH y TipeaBuhamy norahaja.

OLJEILUBAIBE
OujemnBame ce BPIIN y CKJIQAY ca 3aKOHOM O CpellbeM 00pa3oBamy U BacnuTamy U [[paBIIIHIKOM O OljjemuBamky YUCHUKA y HACTABH U MOJIaTamky
UCIHTA Y CPEEbOj IKOJH.

HMHTEI'PALIUJA
1. Pa3Hu CTpy4HU IIpeaMETH
2. IlpakTnuyna HacraBa

N3BOPU
1. Vubenuk onobpeH of crpaHne MuHucTapcTBa npocsjere U kKyarype Penyonuke Cpricke

2. Jlpyra cTpyd4Ha JIATEpaTypa U NPUPYIHUIN
3. UutepHer
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