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 "NMPEIOTOBOP

llorpebara oz y4ebHUK [0 Hpéaneror, MeToauKa Ha HacTaBa-
Ta ro MareMaTuka' 3a CTYAeHTUTe IO MareMaTuKa (M HHOODMAT M-
ka) Ha llpupoAHO-MaTeMaTUdKHOT QaKyATET BO Ckxomnje, kako u He-
AOCTATOKOT Ha fMTEparypa OF TOj BUA Ha MAaKeJOHCKM jasuk, IO
Ha/loOKM 110 jaByBaKeTO Ha OBaa KHMra. Bo Hea e ondaren e oKy -
HMOT MaTepujasa wro e npeaeuaey €O HacTaBHaTa nporpaMa’ o
CHIOMEeHATUOT MpeAMeT.’ :

Bo kHMrasa wuM ce AaBa aKLEeHT Ha omurure hpoEnenu oa

HacTaBara IO MaTeMaruKa: MaTeMarTUYKM MOUMH M TBpPAEHRa — HUB—
HOTO BOBeJYBaBe€ M YCBOjyBame, MATEeMATMYIKMU pacyayBaBa u goka-—
XyBawme TeopeMd, MarTeMaTMiIKMTe 3ajayu M HUBHATa ysora 3a pas-
BHUTOKOT Ha MaTeMaTHYKOTO MUCJAEHE Kaj YYeHMLUMTE,a MCTO TaKa —
Ha ONUWTUTE NPUOZM BO HACTABaTa: AMAAKTUYKI IIpHUHLMIIM, HACTaB—
“HU METORM M.HAYYHM METOZM. ‘
' HacsnoBor Ha kHMIaBa He e MAEHTMHYEH CO MMETO Ha IpeaMe-
TOT 3a KOj e HaMeHera. llpuyunara e chaejgHaBa. TepMuHOT , MeTo-
anka" e NpaBUHO Ja Ce KOPUCTM CaMO KakKO O3HaKa 3a Ha4MHOT
Ha M3/1arame.Ha OAJE/IHM HACTaBHU TEMM U KOHKDETHU npawasa oa
yaumuuEnor kypc (Kako Ha npunep ~MeTOoAMKa Ha peuaBaBe [IMHe—
apHM paBEeHKM M HEpaBEHKHM", MEeTOAMKA Ha U3Y4yBame IeOMeTpUC—
KM TpaHCopranuu", ,METOAMKA Ha MCIMTyBame GYHKLMM CO- efe-
.MeHTapHM cpeacrBa”, , MeToguKa Ha NpoBepyBame Ha 3Haemara"
urH.). Ho, TOj He e ajexkBaTeH 3a O3HayyBame Ha LEeAUOT KOMII-
JIeKC MHpobeMit o4 COAPXHMHATA M METOAMTE Ha Hacraeara no mMare-
Maruka, oEeaMHeTM BO npamawara: , Wro ja ce yuu" ", Kako Ja
ce Hay4uu"

OHMTMTe BaKOHUTOCTH Ha HACTABaTa I'M IIpoyd4yBa auaaKTMKa—
Ta, a npobjeMuTe Ha HacTaBaTa IIO oApedeH MpeaMeT ce pa3rse-
“AayBaar Bo JiocebHa Aupakruxa (no toj mpeaner)”. Bo Taa cruc—
fa, 3a O3HAYYyBame Ha NpobreMaTukara WTO e BK/Iy4eHa BO oOBaa
KHHUIa, IIOBE€Ke oAroBapa, T.e. € INOCOOABeTeH M IoyAobeH, Tep-
MMHOT , AMAaKTHUKA Ha MaTeMaTuxara', yure' [IoBEKe MWTro Toj cy-
recTUBHO yKaxXyBa Ha' JBaTa OCHOBHMU M3BOpM - MaTeMaTuKara M
auaaKTMKaTa. Nopaau roa e u35paH HacsoBOT , IugakTuka Ha Ma-

TemMarukara'
N

Bo xHuraBa ce KOpHUCTAT MATeMaTMYKH O3HaKM, BoobuYaeHMU
3a YHM/IMUHKOT KYpC IIo MareMaruka, obM4HO be3 mnocebHo ob jac-
Henue. Taka, Ha npunep, co N, Z, Q u R ce c3HayyBaar MHOXeC-
TBaTa Ha: NPMUPOAHMUTE, LefMTe, PalMOHA[HUTE U DEeasHUTe 6poeBu

III
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cooaBeTHO. U 03HakuTe 3a INOBUKYyBaRE C€ Boobuyaenu. Taka, Ha.:
npunep, II1.5.3 3Ha<wM: ,TPETHOT pa3aesa O NeTTHOT naparpad BO
propara raasa". Illpu nosukypamara ,Bo carara raasa", o3HaKara

3a raasara (purckara uudpa) 06MHHO e ucnywreHa. Bo TekcToT

' ce noMecTeHU M AesOBH, o3HayeHu co '*x ... ** y ornedaT€HU

s

co . nerur"; THE, Qﬁuqub, coApKaT KOMEHTapH M/ JAOIMOJSIHUT e/IHA

uupopMaLIAM wro MoXe OTIIpBO Aa ce Hu3ocraBar. ) -

llpy coCTaBYyBaHRETO Ha KHMIaBa HajMHOT'y ce' KODMUCTEHM
yuebuunure (151, [23]1 u [36], HO M ApPYIr'M KHUI'M OF IPHUIIOKEHU—
OT 'CIMCOK Ha Kpajor o4 KHUIraBa. BaejHo co pakomucor. ,Jnaax-
Tuka Ha MareMarukara", 'Kako HeroB ZAOJAAaroK H cocraBeH JAeJl,
usrorsen e JpMpadHMK 3a MAHMOT HaCTaBHMK", HaMEHET Kako Io-
Mol 3a CTYAEHTOT IpM CHpOBeAyBaHETo Ha HaCTapHara [paKTUKa
( .xocmurauuure") u 3a 3aro3HaBame CO OAAEeJHA npamané o4 op-
ramuszalpjara Ha HacraparTa. 3a HEroBOTO [oAroTrByBaHe KOpHUC—
resB, Mel'y ApPyroro, coogBeTHU MaTepHjasmu on Perybaudkuor 3a-
Boa 3a uxoscrso (cera: lleAarouxu 3aBox) Ha Penybsmmka Maxkezo—
HMja, Kako M HMCKYCTBara M noMoura ‘o4 HEKOM MNeAarOuKH COBET—
HULA, a. ocobero oa kKonerara P. Ancapos. Ha cure HHB MCKPEHO
urt BaaroaapaM. ' : ‘

* % K

T'naaBHaTa 1es/ Ha KHMIraBa € Za MM [OMOrHe Ha CTYAEHTUTE '

o maremaruxa. (M MHPOpMATHKA) IIpH rnoAror ByBaBero Ha. UCIIUTOT

o4 mnpeaMeToT , METOAMKA Ha HacTapara no MareMaruxa". Ho, aB—
Topor BepyBa AeKa Taa Ke buae nosnesHa u 3a aKTHBHUTE HacTraB-—
HMIM BO CpeZHOTO M OCHOBHOTO ofpa3opaHMe BO BpCcKa cO MHOT'Y
npawara O& Haérabara o MaTeMaTHKa. ' ‘ ’

JlexeMBpH 1991 o , ABTOPpOoOT
Cxkxomnije
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| 3A OMIAKTAKATA W MATEMATVKATA

flpeaMeT Ha OMOAKTHKATAa HA MATEMATHKATA
MeTomonoruja ‘Ha AMOAKTHKATa Ha MATEMATHKATA
. Uenu Ha HacTaBaTa o MATeMATHKA

3a pasBMTOKOT Ha MATEMATMKaTa Kako Hayka

Ha'reMaTuxa'ra KaKoO HacTaBeéH npeameT

OO~ QN =

Monepunzaunja (pedopmu) HA MATEMATHUYKOTO oGpaaoBaHHe

1. MPEOMET HA IWIAKTUKATA HA MATEMATUKATA

1.1. TIOYYYBAWE, IMAAKTUKA

‘Mefy Ha jBaXHUTE OIJMKM Ha YOBEKOT WTO IO n3neo jysaaT on
OpYTrMTEe. XMBYM CYWTeCTBa ce IOyYyBaHeTo W ydemero. UYoBEeKoT oT-—
cexoral ro MnoydyBal MNamoTO [IOKOJIeHNMe 3a fa [o [ONroTBM 32
xnepoT M pabora. Co Toa, ywre od npeBobuTHaTa 3aenHMUaA na Ha-
BaMy, MCKyCTBaTa oI MmocTapuTe bune npeHecyBan Ha HOBMTE re-
Hepauun. -

, Co Pa3BUTOKOT Ha OMNUWTECTBOTO M no japaTa Ha [PBATE UNBU-—
nM3auMu ce Haloxkusa ngTpebaTa on OpraHM3MpPaHO IOyHyBawe BO
nocebuxn YCTaHOBN — WKO/M W O nocebuu nmua - yuuresu. [psute
nnmyBaHn M3BOPN BO KOM Ce 360pyBa 3a wKosa OaTupaaT ywTe OQn
TpeTnoT MuneHunyM (okony 2.500 roa. ) Oo H.e. BO cTapoermner-
_cxn naMeTHnun. Toa 6une OBOPCKM WKONMM BO KOM CBEWTEHUUNTE U
y4deNle CHHOBMTE OI LUAPCKMTE YHMHOBHMLN _Ha eJieMeHTapHa MnMcMe-
HOCT, MpecMeTyBaha M Mepehra, HEONXOIHN 3a: cobupake naHoum,

Mepene Ha 3emjara (nokpaj pexara Hnn, no HEeroBUTE M3NeBana),

3a rpanewne CMOMEeHWUM 3a ¢apa0HMTe,(rp06Hnuu, nanatv, OupamMu-
on) m ap. . .

MHory sHaena ON WCTOYHMTe uMBMJMzaumm (BaBunoH, Acupu-
Jja, O®enmxknja), co pas3pojoT Ha TpProBHjaTa M MOPEIJIOBCTBOTO,
Bune npenecyeann Bo CTapa ['pumja, xame wTo ce ¢opmmpalie Mo-
BeKe uwKkosm: Munerckarta, JouckaTa, ATuHckaTa M Ap. Bo THe
WKOSM Cce [ojaBusie npBuTe nenarbmxn_ cuctemn', ocoBeHO BO
‘ATHHCKaTa, 4YWAWTO Haj3HadyajHM nNpeTCTaBHMUM Oune npodyyeHUTe
‘dunozodu Ilnaron (427 - 347 ron. no H.e.) ¥ Apncrored (384 -
322 ron. mo H.e.). [lpsure obnom, nax, 3a’ paspafoTka Ha .Beuw-
THHATa Ha [0YYyBaweTo natumpaaTr on Crapmor Pum, on Mapxo da-
6uj Kpuuruamjan (oxony 35 - 85 ron.), yuuTen no peTopmka.

MeryToa, BO TEKOT Ha HOJrMOT CpeleH BeK, HayKaTa N WKOo-
NaTa nagHane Noa BJMjaHWe Ha UpKBaTa, Na HNABHMOT PAa3BUTOK BO
ToJj Tepuon npakTuiyHo 6un sanyweH. Hdypwu 3a BpeMe Ha PeHecaH-



N

2 ) ] . I. 3A IMIAKTHKATA ¥ HATEHATMKATA

caTa. YOBEKOBMOT reHMj Yycheajl Oa M CKMHE THe CHMHUMPpM M Ina

OBO3MOXN HalpeldHMTE uIeu na unsnesaT Ha - Buaeyo. Co Toa, no-

_ TpebuTe on WKOJM M HacTasa, T.e. ol ‘OpPraHM3MpaHO M - MACOBHO
' MoydyBawe, CTaHyBaaT yuwTe noronemu, a TrnoyuysaweTo na Gune
wro nobp3o M MOEKOHOMUYHO.

llopanon Toa, BO neparornjara BO 17 BEeK ce 3aqHyBa noceS-
Ha OWCUMIUTMHA, HapeuyeHa JAMAakTuKa, WTO Ke I'M NpoydyBa Hadn-
HNTe, T.€. BEWTHHATa Ha IoydyBane H y4derHe. TepMMHOT OUIAKTU-
Ka noTexkHyBa oO IpuYknoT 36op , Oudackemu" (wro sHauuM ,NOy4yy-

a") ONHOCHO OO M3pa30T AnnakTnke TexHe" (WTo. 3HAYM . BEWTH~
Ha Ha nquysane") a e BoBeleH oI [epMaHCKNOT nenaror Bosap—~
ranr Parxe (157t - 1635) Bo 1613 ron.

Nonouna TOj TepMMH IO npesen Jan Amoc KomeHcKu (1592 =
1670), 4ewxu o¢nnoszod, nemaror M KHUXEBHWK, BO CBoeTo.neno
«Tonema amnakTuka" (1632 rommHa Ha uYewkn ¥ 1657 rommsa  Ha
JATNHCKN Jjasnk). Toj HanpaBun.roJeMM, pPeBONYUNOHEPHM IPOMEHN
BO WKONCTBOTO: 1) Jja NpowMpun COApPXMHATA Ha HACTABATA CO HO-
BM, peasHM npeameT#n, 2) paspaboTusi peliunua IONOAKTHYKK NpUHENA—

- mu (HATNEOHOCT, CMCTEMaTMYHOCT, TPajHOCT Ha 3HaewaTa) M 3)
BHeJl MHOI'Y HOBMHM BO OpraHMsauujaTa Ha HacTaBaTa (yuebua . ro-
OMHA, HACTaBeH uac, pacnopel Ha YacOBMUTE, TEKOBHA [ONNWHA
eBUIeHUM ja 3a MOCTUMHATHOT yclleX, YUYMIMUTEH PexXuM M Ap. ).

KomeHCcKM npe ro pge¢uHMpan MNOUMOT AMAAKTHUKA KaKo ., ONUWTA
BeWTMHa Kaxo Tpeba ma Guime noyuysaH cexkoj Bo ce". Ho. Taa me-
¢onHMumn ja Busa npemnpoxa 3awTo ro on¢akana obpazoBaHNMETO U
BOCﬂMTyBaHeTQ onuto, a Toa e NpedMeT Ha NejarorujaTa. -3aToa,
KOH XpajoT Ha 19 BeK M TOYeTOKOT Ha 20 BeX, [IpeAMeTOT Ha ON—
JDakTUKaTa ce orpaHMuyBa Ha nonpadjeTo Ha obpasoBaHmeTo, rpen
cé Ha OpFaHMSMpaHOTO706paQOBaHMe M3 HacTaBa. (Taa 6una npu-
YMHATa WTO MNejarornjara ce MNogefuna Ha ABe IPaHKN: Teopyuja
Ha Bocnmrysawero M Teopuja Ha oBpas3OBaHMETO MJM nnnaxrnka.)

’ Ho, HH neHec HeMa enuHCTBeHa n on cure npudaTreHa nedu-—
HmunJa Ha HMHaKTMKaTa Cenmax, ce uMHM [OeKa e Hajnpudarnmsa
ne¢mHMUM jaTa cnopell Koja: AMAAKTHKaTa € HayKa 3a OMUTHUTE 3a—
KOHUTOCTHM Ha Hacrasara. Taa I'M [poyuyyBa: UesmTe, 3alauuTe M
COOpXVHATa Ha HacTaBaTa (HACTABHM [JIAHOBM M nporpamu), MpNH-

- UMMMTe, MeTOOWTe M CpedCTBaTa Ha: HacTaBaTa, oOpraHusaumjara
HAa HacTaBaTa (MJaHupawe, MNOArOTOBKA M peamsaunja), Xaxo M
OOHOCOT HACTaBHMK-y4YeHMK (noBTopyBame ¥ Bexbawme, NpoBepyBane
N oueHyBame Ha pafoTaTa Ha YYEHMKOT). ' :

Co Taa npobnemaTuka, rfefaHa CNeUNPMYHO — camMo OO ac-—

' IeXT Ha HaCTaBaTa N0 oIpeleH HaCTaBeH K NpelMeT, Ce 3aHMMaBa

OMOaKTMKaTa Ha TOoJ HacTaBeH npenmeT. Taka, Auiaxrukara Ha

MaTeMarukara TM TMpOoydyBa 3aKOHMTOCTMTE Ha HacTaBaTa .= [0

"1 Ce c_Me'x"a deka . OugakTMKaTa Ha MaTemMaTHKaTa ' ce “\ oaBouna
OR TmemarorujaTa Aypu o  TDyOOBMTEe Ha . WBajUApCKMOT  me-
~maror  Joxawu vl'lec'ra.no‘lm (1746-1827), ‘xojl‘ufr‘o Bo 1803 roag.
ro o6jaeun Tpyaor - Harnenma o6yka sa &pojor"



"1. IllpeogMeT Ha AOMOAKTHKATA Ha MAaTEMATHKATa - 3

MaTeMaTnkKa, M Toa camo BO OCHOBHOTO M CpPenHoTO oGpasosamxe‘.

1.2. TIPEAMET M 3AJAYM HA JIMIAKTUKATA HA MATEMATUKATA

AunakTukaTa Ha MaTeMaTHKaTa, KakKo M CeKoja Opyra Hayka
(wTo wmMa npaso Ha TOJ Ha3MB), MMa CBOj IpeaMer Ha Mpoyyysamwe
M CBOX METONM CO KOM IO npoyuysa ToJ MpeiaMeT, .T.€. CcBoja Me-
Togosoruja. Osne Ke ce 3aIpXuMe, KpaTKO Ha npenmeTor a no-
JouHa Ke cTaHe 300op M 3a MeToZosormjaTa. :

HpenmeTOT Ha JIM e onpelfefeH BO HajroneMa Mepa CO OIro-—
BOpUTE Ha CJeIHNBEe TpH fpawawa: .

1) WTO? - wro oa ce yuM oO MaTeMaTukara? (- COupana);

2) KOI'A? - xora nma ce nsyqua onpeneH r«[al‘epvl,_]a.n‘P

(-cTpyxTypa);
3) KAKO? - xaxo na ce y4m Ma're1~fla'rm<a'P (- macTaBhM MeTo—’
on). :
Co npyrn. 36oposu, npeaMeror Ha IIM ro ‘COYMHYyBaar: coapmuyara
CTPYKTypara M MeTOAMTEe Ha HacTaBaTa II0 MaTeMaTMKa.
‘ Bo cornacHocT co toa, Bo JIM Moxe na ce. nszaeojaT Tpum oc—
HOBHU KaacM 3ajaydm: ‘ ‘ ‘

a) 3a7ayn CBp3aHM CO conpanaTa Ha HacTaBaTa [0 MaTeMa-
TNKa, T.e. CO MaTemaanKaTa nH¢opmaunJa wTo Tpe6a ha ce M3y-
4yBa;.

6) 3agaym BoO chxa co’ crpyxrypara Ha YYMJMWHMOT KypC IO
MaTeMaTHKa, T.e. co usrpandarta, pacnopeHOT ¥ nocrenosaTen-
HOCTa Ha MaTeMaTM4YKaTa MHbopMaumja; ‘

B) 3amaum csBp3alm co HacraBHuTe MeTOnM, T.e.'co'HaquHor
Ha [penaBakeTo. :

Cexaxo, oBwe xnacu 3amaunm (T.e. npoSneMn) ce TeCHO CBp-
3aHm Mery. cebe: onm enHa cTpawma, BOBEllyBakheTO HOBM COAPXMHN
BO HacTaBaTa bapa HOBa CTpyKTypa M 'HOBM HACTaBHA METOOM, On
opyra cTpaHa, NpOMeHaTa Ha CTPyKTypaTa Ha . YUNJMWHKOT KypC
‘0bnyHO ychioByBa BOBENlyBahe HOBM CONDPKMHA M HOBH METOIOM, a M
NpMMeHaTa Ha HOBW HACTABHM MeTOON YeCTONaTH Sapa 'HEKaKBU W3-
MEHV BO COOpPXMHATA M CTPYKTypaTa. :

CyanHaTa Ha ceKkoJj on T™He npo6seMn ce COCTON BO CJieIHO-
BO: - :
a) CoapXMHaTa Ha MaTeMAaTUYKOTO OBpa30BaHME, BO TEKOT Ha
' JonraTa MCTOpMja Ha WKoJsiaTa, Ce M3MeHWsa on obyka 3a cMmeTane
1 Mo3HaBahe Ha HAajeNHOCTABHM I'€eOMEeTPUCKM ¢urypm (Bo nnaboka-—
Ta npesnoc‘r) OO0 HacTaBa I10 HEKOJIKY MaTeMaTHUKn' npeagMmeTn BO
OCHOBHOTO .M CpelHOTO obpazoBaume: apUTMEeTHKa, - [eoMeTpM ja,
TPArOHOMETPKHJja M eNeMeHTM OO MaTeMaTHyKaTa aHaJwmsa (o 20
BeK). Tue npoMeHM ce Bpuwesie HEPAMHOMEPHO, 2 BO COrJACHOCT M
BO 3aBMUCHOCT O TEMIIOTO CO KOe Ce pa3BKBasie APOU3BONHATE CH-

‘2 OBoe wu HaTawmy, xpa;TeHxaTa' AM os3HauyBa | g AMOAKTHKA Ha

MaTeMaTHkaTa'". ‘ ‘ ‘
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Jn un HayKaTé M noxkpaj Toa WTO HayKaTa Ce Da3BUBA PEYNCH He-—
npexmHaTo, creunnyHocTa Ha paboTaTa BO WKONATa HE NO3BOJyBa
[IOCTO jaHN W3MEeHM Ha HaCTaBHUTE nporpamu (T.e. HMBHO OCOBpe-
MeHyBahe, umonepnusaqua“) TYKy TOa € MOXHO CaMo MepMOIN4HO,
CO CKOKOBM, BO BMI Ha pe¢opnu, npU WTO BpeMeTo Mery ABe MocC—
J'leIlOBaTe.nHVl ped)opmn ce nopeke ce CKpaTyBa. -

Konky no6pzo Hanpelysa HayKaTa, TOJKy [OroneM cTaHysa
ofeMOoT Ha Hay4HaTa nH¢opmauMJa a nOTpeGMTe Ha TeXHOJormjara
SapaaT BKJy4yBare 'Ha HOBM HAy4YHM CO3HaHWja M WNHOpMaUMM BO
YYMWIMWHKOT Kypc. On Apyra cTpaHa, Hay4YHATEe OCHOBA Ha MpeaMe-
TOT WTO Tpe6a Aa ce M3y4yyBa HE € MOXHO na ce CKpaTysaaT, a
NepMonoT Ha WKOJyBaweTO € MNPMPONHO orpaHW4eH, TakKa WTO 3a
HOBOTO TeWwxko Moxe na ce Hajne Mecto. CeTo Toa [0 YCJOXHYBa
cnpoBelyBakeTo Ha -pedopMMTE 3a OCOBpeMeHYBawe Ha HacTaBaTta,
T.e. NpM ceKoja MNpoMeHa Ha ColpxuHaTa ofuyHo ce jaByBaaT on-—
OaKTU4Ky npobnemym wTo Tpe6a oa ce pewaBaarT.

- 6) INpobsermor 3a CTpPyKTrypara Ha quﬂMwHuor Kypc, T.e.
npamakeTo 3a WU3rpalysake ONTUMAaJIEH CUCTEM Ha [OCJIeNOBATEJHO
M3ydyBahe Ha MaTeMaTUiKaTa nH¢opMaun ja wro Tpeba Oma ce BRAY-
YM BO HOBMOT YUYWJMWTEH KypcC, OCTaHyBa HepeuweH W OTKaKo Ke ce:
pewaT npobBremnTe Ha coapxumHaTa. Toj Tpeba na ce pewaa Of-

_IeJIHO W MOWHe BHMMATEeJHO. '

Oeoj BaxeH npobnem cTaHyBa cé mnoaxTyeJieH N0 HajHOBUTe
nclnenysawka Ha [ICHXOJIOBUTE M negarosnTe Bo Taa ob6nacT. Tune
eKClepNMeHTaJHO yTBpaufie fexKa crnocofHocTa kaj OeuaTa od Mo-
MaJia- YYNJMWHA BO3pPacT 3a alCTPakTHO MNCJene € SHAauNTeNHa WU
NoBOJIHA 3a YCBOjyBalke Ha HEKOM MOeu OJ COBpeMeHaTa MaTeMaTh—
Xa. . ’ E

(Bo Taa cMmucJrsa, BO HauwuTe HACTABHM . nporpamm ycnemHo ce
BKJIy4eHM, Ha MNpMMep, [OYeTHNM CO3HAHMJa 3a MHOXecTBaTa. yuWTe
on I onneneHve, NponedeBTMYeH MaTepmjan.no reomerpuja so I-V
offleNeHNe, eNeMeHTM Ol MaTeMaTHMuKaTa Jormka B I knac m ap. )

[lpoyuyysane M nonoGpysawe Ha CTPYKTypaTa Ha YYNIAWHAOT
KypC MO MaTeMaTHKa € MOXHO M BO BpeMeTo. Mer'y IBe pedopMM; He—
3aBMCHO OO MoIepHM3alUM jaTa Ha conpXvHAaTa, HO MpUTOa MOpa ha
ce BOIOM CMeTKa 3a BHATpewHaTa JOTMKa Ha npedMeToT, 3a 3aeM-—
HNUTE BpPCKM Mel'y HacTaBHUTe COOPXVHM ¥ HMBHOTO 3Hayehe 3a Ue-
JUTEe HA MaTeMaTUYKOTO obpasoBaHMe, 3a NOCTAlHOCTa HAa MaTepH-
JjasloT M MoxHOCTa 3a nMOaKTMika obpaboTka, 3a IOMOAKTUYKHTE
NpUMHEUMON, OpaBuna n Gapasa.

B} IIpobseMOT Ha HacTaBHMTE METOAM T'M CReOy MNpeTXOOHNTe
nsa npobnema. ,Jlo noyeToKOT Ha OBOJ BEK ce CO3NaleHM nosexke
METONV 3a NpenaBane MaTeMaTHKa, HapeYeHW TpaauMLMOHA/HU METO-
au. Co TeKoT. Ha BpeMeTo, MNOTBpAeHa € HHWBHATa YCMEWHOCT BO
npakTMkaTa, HO MNpOUeCcOT Ha HWBHOTO. yCOBpWyBahe He € 3aBplieH

(MaKo -HMBHMNTE MOXHOCTM 3a TMOCTH[HYyBawe BUCOKa €$eXTMBHOCT,
‘rnaBHO, ce wncupnenm). [loxpaj zagadaTa 3a ycoBpllyBame Ha THe
MEeTOOM, KaxKo HajBaxHa OCaTHyBa M 3ajadaTa: rnpoHaorake HOBH,
coBpeMeHM HacTaBHM MeTOAM, - WTO Ke GuaaT noedexTHMBHN HE camo
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32 HOBUTE HACTaABHM COINPXMHM TYKY M 33 CTAPUOT, TPaluLMOHANEH
MaTepu jaJ.

- 1.3. 3ABEJEUKA 3A HEKOH HEHAFOMKH TEPMUHN

Bo xumnrasa ke. Kopncrnme nenarowxku TepMMHM Ha jyecTo 6e3
Ja rwm oSJaCHyBame CMeTajKkyu M 3a [MO3aHTX O - NeJarormjara
(cneumjanmo, ol OMOAaKTMKATa) MJM NaK 3a o VHTYNTHUBHO jacHu".
[lenarowkuTe OMCUMMIMHM MO CBOJOT KapakKTep He ce w A€ IyKTUBHHM
cucTeMn". 3aToa eBEeHTYaJHOTO 06 jacHeHMe WTO -Ce OaBa 3a TaKoB
fONM He mpercraByBa AePUHMLM ja BO MaTeMaTH4yKa cCMMcna Ha 360-
poT. OBHe Ke ce 3ajpXuMe KpaTKO Ha HEKOJKY NeNarouku TepPMUHN
wro Ke ©OuagaTr 4YecTo ynorpeSyBaHn: BOCMUTYBahe, oﬁpasoBaHue;
HacTasa. /

BocnuTyBameTo Xaxo Ha junpox nenaromxn NnoumMm npeTcTaByBa
UeJIOKYNTHOCT ON CUTe HaMepPHM BMMJjaHMja WTO [0 HacouyysBaaT pasz-
BOJOT Ha JMYHOCTA. Enen .nen on tve Bnmjammja ce npenoapeneHu
32 BOCNMTAHMKOT [a CTEKHEe ONpelNeHN 3Haewa, reurunHu (yBexbaHu
3Haewa, TpPaHCOOPMUPAHM BO MEHTANHA WIM ¢u3nqxu nejcrTea) n
HaBuky¥ (aBTOMATM3MPaHM BEWTWHM), a OPYTrMOT Hed - Oa My no-
MOIHAT .BO Ppa3BMBAKETO Ha HETrOBUTE NCUXOPHIUYKH CHOCOBHOCTH
(Mncrnemwe, nomHewe, ¢aHTa3nja, MeHTANHA M TefecCHa eaCTUYHOCT,
M3APXJMBOCT M CN. ) M BO ¢OPMMPaweTO Ha CBOJj IOrges KoH cBe-
-ror (XyManm3aM, NaTpuMOTM3aM, WHTEpPHALNOHAJM3AM, odpeneHn no-
3UTHMBHM UPTM Ha KapaKTepoT W Ip. ).

CTexHyBaweTo  3Haewa, BEWTVMHN. W .. HaBUKM ce BMKa
obpasoBanue, a Pa3BNBAKETO MCUXOPUINIKM CMNOCOBHOCTM M popMmu-—
pPaBeTo norjien Ha CBeTOT ce BMKa BoCIUTyBawme (mJM, nonpeums-
HO, BOCHMTYBawe BO IOTECHA CMHMCIA - KOra Tpeba na ce npasu
pasjMKa O MOMMOT BOCIMMTYBake ,BO HajuMpoka cmmcna", 3a XOj
cTaHa 300p norope).

llonMoT HacTaBa ce nedmHMpa Kako BOCIMTYBahke (T e. yue-
B€) WTO Ce OCTBapyBa MO HENOCPEeOHO WJM NocpenHoO paKoBOACTBO
Ha HacCTaBHMK, [0 YTBPAEHN HACTaBHM [JIAHOBU M nporpamu. Crio-
pen Toa, HacTaBaTa [IpeTCTaByBa ycorJlaceHa nejHOCT Ha - [IBa
cyBjakTa: aKTMBHOCT -Ha HACTaBHMKOT (HapeyeHa noyiyesare) wu
2KTMBHOCT Ha. y4YeHMKOT (HapeueHa yYewme), T.e. Taa NpeTCTaByBa
OpraHCKO eIMHCTBO Ha [Ooy4YyBameTo W yyeweTo. llputoa, mnoywysa-—
BHero Tpeba Oa ce c¢aTn Kaxo DasHOBMAHA IMPEKTHA WIM MHIM—
PEeKTHAa [OMOW WTO MM ce [OaBa Ha YYEeHMUMTEe BO YHYEHEeTO,T.e. Ka—
Ko pakopozgeme co yderero. (CeKako, HacTaBaTa, KakKo elned ol
obsmuuTe  |Ha BOCOMTYBaWeTO, MMa M O6pa30BHA M BOCOMTHA
KOMIMOHEHTA.. v : ’

Ke HanpasuMe yuTe HEKOJKY 3a6eﬂemxu

Bo pesosnara HacraBa, 3a BpeMe Ha peNOBHOTO WKoJNyBahe,
ceé crpoBeAyBa HajopraHM3UDPaHO, HajCUCTEeMaTCKO M Ha jUHT € H3UB-
HO obpasopaHue. 3aToa, IONOAKTUYKWTE npobneMn HaTamy BO KHu-
TaBa Ke M pasrnenysame on acnekT Ha ToJj, HajopraHuMsupaH
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npouec Ha o6pazoBaHNe BO paMKuTe Ha penoBHaTa Hacrasa, nMa j-
KN Npensun Hexa TWe OMOAXTHYKM CO3HaHMja 3a HacTaBaTa M0 -Ma-~
TeMaTMKa Moxe, npucnocobenn, na ce _MpuMeHaT ¥ Kaj npyru ‘
obmmun Ha obGpasoBaHKe. ‘ ‘ '
‘ TepMMHOT IMOAKTHKA WTo ro Bosefse PaTxe n Komechn e
npuéaTeH M 3IanpxaH OeHeC caMo Ha TepPMaHCKOTO M CJIOBEHCKOTO
nonpayje, noaexa BO aHrIocaKcoHCKTe 3eMju ocobeHo Bo CAL,
ToJ TepMMH He e HanoJsHo npudaTtedH. Tamy, 3a BoCnMTyBane ¥ 06—
pazoBanne ce ynoTpebyBa 3aeNHMYKMOT M3pa3 eayKalHja (oo nart.
36op educatio), a e cosfaleHa M chneuuuyHa MNenarowKa TEPMU—.
HoJormja 3a KOHKpeTHa nejarouwka IejHQCT, ocobeHo 3a obpaso-
BAHMETO, KaKO Ha MpPUMEp: KYyPHKYyINyM, TexXHoJormja, Monenupaue
cTpaTeruja, cumyrnaumja, MHCTpPyKuuja W Ap.

W HA3MBOT AMAAKTHMKA HA MaTeMaTHKaTa He e onuTo npu@aTeH
(Dypy ¥ Ha pyCKOJjasudyHOTO noapadje), a HAMeCcTO Her'o 4YecTo ce
ynoTpebysa Ha3MBOT MeTOAMKA Ha HacTapaTa IO MaTreMaTHKa. [pn
oBaa TepnunonoruJa MeToOMKaTa ce IeJmM Ha:

'a) ommra MeToAMKa — WTO I'M MMpoydyBa ONUWTINTE 3aKOHNTOCTH
Ha HacTaBaTa [0 MaTeMaTHKa (wTo onrosapa Ha CONpXWHATa Ha
KHUraBa) ;. - . : »

' B) mocebHM METOAMKHM — I'M TpeTHpaaT pPasHUTe NpHCTAaln KOH
M3yuyBaneTo Ha noce6unM obnacTn on MaremaTukata (Ha np. MeTo-
. INKa Ha U3yqyBahe [eOMETPHCKM TpPaHC$OpMalUMM, METOHMKa Ha pe-
. waBake = paBeHKM, MeTOoIMKa  Ha nayqysawe TpHFOHOMGTpMCKM
GYHKUMM MTH. ); . A ‘

B) KOHKDETHM  METOAMKM — rn Tpernpaar HaYMHNTE 3a

n3yuysawe KOHKPETHH npawaka on nocebHWTe METOOMKM MJM oO oOn-
‘wraTa (Ha np. MeTONMKa Ha U3yyyBawe KBadpaTHa paBeHKa,
MEeTOOMKa Ha M3yyyBawe CKIAOHOCT Ha Tpuaronﬂuuu MeTOAVKa Ha
nposepyBake OOMawHa paboTa MTH. ). o

HawvoT wmHTepec BO OBaa’ xuura,/xaxb WTO pexoBMe fopaHo,
Ke 6Gunat npobnemuTe Ha ,onuTaTa MeToaMKa" Ha MaTeMaTMKaTa. ‘

1.4. BEKEHM

1. K_oja OO OCHOBHHTE 3afaul . Ha IM, BEO, HacTaBaTa, ce peuwaBa
(uenocHo  HAM _né‘nymo):, a) ‘co HacTaBHaTa nporpama, 6). ' co
Yy4Ye6HUKOT; B) OO HACTAaBHKOT? ] )

2. Jla ce = KOMEHTHpaaT TmpoGaemuTe uTO Ce janyaéa-r np® MeHyBa-
RETO (0ocOBpEMEHYBaKeTO) Ha. COOPXUHATA Ha : HacTaBaTa BO
YUHUAHWHHOT KYPC. ) ‘

3. Kom ce HajBaxuuTe 3agaun Ha M cBpsanu co HACTABHMTE ~ Me—
ToAM? ‘

4, 3an031‘-1a,j'r'_e‘ ce co COOPXMHATa Ha MNpeaMeTOT MaTeMaTHKa 3a V-
VIII onne.nex-me/ on coonﬁerﬂara 6pouwypa . wHacTaBeHn nnae «

Hacram-m nporpaMn ro MaTeMaATHKa 3a V-VIII omaeneHue" )
5. Bs Hexoja A megarowka. HaH onuwTa eﬂmmnonenuja npoqu'raj'rc o

ogpeAHALUMTE 3a TepMm-m'ref negaroruja, MAMOAKTHKA, METOOMKA,
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HacTaBa M HampaBeTe criopea6a co o6jacHenmjaTa wTO:r ce, nAa-

JeHNn BO oBaa KHHl‘a.

a) nezzaroru_]a (rpu. T Saywyro - Byocnwrynau.e;' HayKa '5a
BOCTIMTYBaKeTo) ; N ) . ‘

6) AnjgaKTrHka (rpq.ataal_(‘tl, K'n‘ TEXYN ‘- BeWTHHA Ha n‘oy'-lysa-j
Be; HayKa 32 HAacTaBaTa, " r.e. 32 UHTENEKTYANHO oGpéaoBaHué

./ MpeKky . HAaCTaBa); . i - )

B) MeTroAuKa (rpy. p.89‘060f‘—kﬂaqm{,~ naTr, cpellCTBO; OHC—
WHAHHA WwTo TI'M TNpoydyBa HAaYMHUTEe 3a° M3yYyBawe Ha OoROeAHH
npawaka o4 HAacCTABATAa); ‘

T) HacTaBa | (HajopraHK3WpaH, ’ Ha jJCHMCTEeMATCKHU ‘MU © , HAJUHTEeH-

3UBEeH BOCMUTHO-0Gpa30BeH Mpouec ...).

2. METOHOHOF“JA‘HA~HHHAKTMKATA HAVMATEHATHKATA

2.1. OCHOBHH HPMCTAHH 3A HCTPA)KYBA}LE BO HM

Kaxo wro pekosMe BO pasnenoT l. 2 ceKoJa HayKa MMa CBOM
MeTOomM, T.e. CBoja MeTojdoJoruja 3sa npoyuysawe Ha MpoGaemunre
on csojoT npenmeT. TepMMHOT MeTomonoruja (on rpu. 3Boposu
.MeTomoc" - MeTon n'noroc" - Hayka) O3HauyyBa HayKa 3a METO-
aure Ha: ucrpamyaaﬂe u onwra TeopMja Ha HayHOTO . CO3HaBaRe.
MeTonosorujaTa Ha ONeNHa HayKa I npoyuysa.’ noruqxure onepa-
UMM ¥ MCTpaxyBauyknTe MOCTAlKy Ha Taa Hayka. :

‘MeTomonormjaTta Ha CeKoja HayKa HUMa CBOM cneunou4uHOCTH
(na npvMep, METOONTE HA co3HaBake BO (GU3NKATA Ce pA3NMKyBaaT
on MeTOOMTe BO MCTOpMJaTa) o cBojaTa MeTomojoruja, aOuaak-—
THKaTa Ha MaTeMaTukaTa e noBunMcky No neparorujara. ‘

Bo MeTonomorujata Ha JIM nocTojaT TpM OCHOBHM NpUCTaM

- KOH Mpoy4yBakeTO Ha OMOAKTUYKUTE npobJeMNn: MCTOPHUCKHM, eMIu=
DMCKM M TeopuCKu. Tve ce NnoBp3aHK mMerycebHo, ce npenneTysaaT
.M ce HONOMHYBaaT, a Ce& HACOYEHN KOH MCMONHyBake Ha OCHOBHaTA
3ajgaya Ha Meron0ﬂorngara Ha JIM: na rx npowupyaa rnocTo jHNTE
\AMIAKTNYKM CO3HAHMja CO HOBH.

1) HUcropuckuor npucran 3HAYM: Kopucrene ‘Ha "MCKYCTBOTO
ol HacTaBaTa MO MaTeMaTMKa, OCTBapeHO O nocTapure reHepauunu
HAaCTaBHMUM ¥ [pelaleHo npexy MeToOMYKaTa JmMTepaTypa HMIM He-
‘nocpenHo. Co npyru 360poBM, . 32 oIpeleH AUOaKTWYKKM IMpobneM,
ripgo Tpeba na ce ycTaHOBM: WTO € YTBPAEHO BO ncrtopujatra Ha
HacTaBHaTa TeOpMJa M NpakTMKa, KXakKo €eBOJyMpalio coakamseTo W
pewaBakeTO Ha Toa npawake M 0O KO¥ pesynraTuH ce Jaowno, co
WTo Ke Ce OBO3MOXM MPONYKTHBHO Ia ce H@npenyBa BO Herosoro
paspeuwyBake.

2) Emmupuckuor npncran ce opHecyBa Ha npquyBaweTo 'Ha
KOHKpeTeH npobJyieM ol HacTaBHaTa MpakTuka. HacTasaTa Kaxo IOu-— .
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HaMW4YeH npouec 3IOpyxysa roJem 6poj ¢aKTopn MTO ce npenneTy-
BaaT, MNa 3aToa eMIMPUCKOTO MNpoy4dyBawne e HaJpacnpocrpaHeTo "
Ha jkoMnnexcHo. Toa Moxe Oa MMa HEKOJKY CTeNeHW: HabnayayBane,

CHUMaREe Ha cocrojbure M AMAaKTHUYKM eKchnepuMeHnr. Bes ornen Ha
CTENeHOT Ha KOJj Ce oOOHecyBa, EMNMPMCKOTO WCTpaxyBawe, 3a Oa
Bune ersakTHO, Tpeba na € MPOCJIeNEeHO CO CTaTMCTUYKA o6pa6or—
Ka Ha uoSMeHMTe pes3yJiTaTu.

' (a)- HabsnyayBamero Ha ompelleH HacTaBeH npobneM on CTpaHa
Ha HAaCTaBHMKOT IO BKAyYysa eBMneHTMpaweTo Ha cure ¢axKTH Wu
3akJdydouu nOo xou foara (Ha NpyvMep, AKTUBHOCTA Ha Yy4YeHMUNTE,

HMBHOTO pearumpawne, WHTEH3MTETOT Ha IOOKMBYBaweTO, BOraTCTBOTO

Ha U3pa3yBaweTO, MOXHOCTUTE 3a MUCJene, yMelWHoCTa 3a npax—
TnyHa pabota m ca. ). [lpuToa, HACTABHMKOT Mopa onHanpen na ro

onpenesu MNJAHOT Ha HabRyoyBameTo: WTO Ke nocmaTpa, BO Koja-
cuTyaumja, Kaxo Ke I'M eBMOeHTMpa pesynraTuTe on HaGnyﬂyBaHe—

- (&) ErsakrHoro cHuMame Ha COCTOJ5MT€ Ha Oﬂ5paHMOT Hac-—
TaBeH npobneM .e BTOPMOT cTeneH Ha €MNUPNCKOTO npoy4yBane.
Toa ce peasnnzupa co nomow Ha HeKou MHCprMeHTM aHKeTH, npa-
wanHuuUK, TeCTOBM M Op. : :

- (&) IOuaaxruykuor €KCIepUMEHT € HajBACOKMOT cTeneH Ha
€MINMPUCKOTO KCTpaxyBanwe. Toj ce cnposenysa -co .ues ga ce wus-
BpuMu TpoBepka (roIepaysake MM oTOpJawe) Ha odpeleHM MIOEM BO
HacTaBaTa. Bo npakTukaTa Toa 3HauyM OeKa HACTaBHUKOT (OOHOCHO
UCTpaxyBadyoT), HaMepHO M TNAHCKMW, BpWM HEKOM NPOMEeHM BO CBO-—
JaTa HacTaBHa pabora (3eMajKku, MpUToa, ,HOBOJHO TrofleM MNpUMe-
poxk"), nobuenuTe. pel3ynTaTM M CHoOpenysa CO pe3ynTaTHTE WTO
Bune NOCTUIHYBaHM Kora HeMaso TaKBM MPOMEHM M MNPOUEHYBA KaKO
(Ha x0j HauMH ¥ OO Koja Mepa) BOBeNEHMTe HOBHWHM ce onopasyBa-—
aT Ha NPOy4YyBaHWOT CErMEeHT oI HacTaBHaTa paboTa.

’*' Ja 326enexumMe Oexa YyCAOBUTe 3a CripoBeOyBake  OdMWOAK—

TUYKH €KCIepHUMEHT ce MOWHE . CJIOXEeHH, a TeopHujaTa, NPaKTHKATA

M. METOOAMKATa Ha HEroBOTO CIPOBENYBamne ce ywTe He. . ce [OBOJIHO

pa3paGoTeHH. I o6neHuTe - 3akAyHOUM yecToOonaTH HocaT cy6 jexTHBEH
’ KapakTep, Mery npyro'ro,u ‘mopaan CTpPEMEXOT Ha €KCIePUMEHTATO—

pPoT nOa co3gade HajGnarompujaTHM YCAOBM 3@ KOJIKY WTO €  MOXHO
nMono6ap ycnex Ha MCIHTYBaHHOT HACTABEH ﬁpgﬁ’nen. hdd|

3) OcHoBa. 3a TEOPUCKMOT INPMUCTAaNl KOH MpobaeNMoTr TpeTcTa—
ByBaaT NpPeTXOOHNTE NBa NpUCTana. MMeHO, CUTe NOoNaTouM, T.e:
UeJMoT ¢aKTorpadcku MaTepujas, cobpaHuM CO MOMOW HA MCTOPHUCKHM
M. EeMIOIMPUCKK MpoydyBahka, Ce Nodfara Ha TeOopuCKa aHams3a M, no
MMCIIOBEH naT, NpUMEHyBajKM MeTOON. Ha HayyHOTO CO3HaBawe
. (aHasmM3a M CuHTe3a, WHOYKUMja W OedyKuuja, 3aKoHUTe Ha Jorn-—
KaTa ¥ OMjaNeKTuKaTa), ce u3BeayBaaT ONUWTM 3aKNy4YouM.

Co Toa, mcTpaxyBayoT co30aBa MOXHOCTH #€la Ce€ OTHUIAe 4YeKop
Hanpel XOH pa3pewyBaheTo Ha MCIMTYBAHMOT NpobneM, 'T.e. KOH
pelleH®e cO MOBMCOK KBaymTeT. Cexako, KBaJMTETOT Ha peueHHeTO
Ke 3aBACM ol 0BeMOT M KBaJMTETOT Ha cobpaHuTe MONATOUM, HO M
OO MHTEeNeXTyasHMTe CNnocoBHOCTHM Ha NCTpaxXyBayoT.
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~

r: TeopuCKHOT mpHCTan ce BUKA W METOJ HA TeopMucKa aHa-—
/IM3a. Toj umMa rosneMm MOXHOCTHU M nepcnexTuBu ]

la saGenexume aexa - npumeHaTa camo Ha - edJeH OO TPHTENPHC-—
TarnM BO HMCTPaxyBawaTa, H3OBOEeH onO npyruTe; 6u 6Un  eOgHOCTPpPaH
M  HeronH. 3aroa  Tpeba nOa ce. MpHUMeHyBaaT BO €IOHHCTBO CUTE TPH
NPUCTANMU: HCTOPUCKHOT, EMIMPHCKHOT U TeopucxuoT._::J

v

2.2. BPCKM HA IIM CO JIPYTM HAYKH

" InpgaxTvkaTa - Ha MaTEeMaTUKATa e BO TeCHa BpCKa CO MoBeKe
HaYKM WTO- FO MpOoydyBaaT UYOBEKOT ¥ HeroBaTa ONWTeCTBEHA CBECT,
cekoJja on cBoja nosnunja Heranor Pa3BATOK € T[loQ BﬂMJaHMe
ocobBeHo Ha HEKO JIKy OO0 THe ,cocCenHM" HayKM.

llpen ce, JIM e Bo TecHa BpCKa CoO: nejarorujara. MmeHo,
Taa KOPHUCTK [OWUMM, CTABOBM, . NPUHUMOU M MeToou On TeopujaTa
Ha ofpa3oBaHMeTo M HacTaBaTa, T.e. OO OWIAKTHUKATA. 3aToa,
Pa3BUTOKOT Ha ONUWTaTa AWAAKTMKA ¥MMa HenocpeﬂHo BJIM jaHWEe Ha
M. . .
MaTeMaTuuKuTe Hayxu MCTO Taka BJMjaaT Ha pasBUTOKOT Ha
AM nocpenHo, mnpexky y4YMIMWHKOT KypC MO MaTeMaTvKa, BO BpCKa
CO MoOepHM3aumjaTa Ha HacTaBaTa (MeHyBake Ha COLPXMHATA,
CTPYKTypaTa M HaCTaBHWTE MeTOoOM).

JM KOpMCTN MOMMM ¥ SaKOHM Ha TICHXOJIorK jaTa: y4YewheTo ce
noTnupa Ha nNepuenunmu, NPEeTCTaBU K MNOMHewe; 30OpOT, MpouUecoT
Ha. MUCJIEHETO, WHTEePEecOT, BHUMAHMETO, BoJijaTa — uMMaaT ocobena
BAXHOCT BO HACTABaTa. "

Bpckata Ha M ‘Co HayKaTa JNordka e MOWHe BaxXHa, , 3aWTo
YYEHUUMTE [N CO3HABAAT OCHOBHMTE MNpaBuJsa Ha HAaYyYHOTO MHCITEHe
M 3aKhydysamwe BO MPOUECOT Ha HAcTaBaTa Mo MaTeMaTHKa.

‘Ha xpajoT, ucTopujara Ha MaTeMaTHKaTa € HeNpecylleH W3-

BOp Ha MHOOpMaLMM 3a HACTABHMKOT.Taa My yKaxyBa KakKBW TeUlKoO-
' TMM MOXe J[a Ce CpeTHaT MNpM TpeTMpaweTO Ha Ppas3HM Npawana BO
YYMJMWHATaA MaTeMaTMKa, & OaBa W MIeM KakKo Oa Ce MNpeoNoNeaT
HEeKON ON Tue TewkoTunm. MCTopujaTa Ha MaTeMaTMKaTa 4YECTO yKa-
KyBa Ha MOXHMTE M HajIpWpOOHM NaTWMWTA 3a YyCBO jyBake Ha olpe-
IeH MaTepujaJti, AaBa NpUMEpPM 3a BpPCKa CO XMBOTOT U HAPYIro.
KpaTknTe MCTOPUCKM W3INETM ‘HA YaCOBATE IO 3roJeMyBaaT WHTe-
pecoT Ha YYEeHMUMTE 3a WM3Yy4YyBAHMOT MaTepujan M 3a MaTeMaTUKa-—
Ta ONuTo-

2.3. BEKEH SO /
1. O6jacHK ja CcywTMHATa Ha Cekoj OO OCHOBHHTE NPUCTAIM BO Me —
Togonorujara Ha IM. ’
2. Ioa ce  KOMEHTHpPa HWCTOPMCKHOT MpHCT.anl BO CMMCAA Ha O3HATa-
Ta wMucna onxg  B. 'BpeXT: w32 faa ce HampaBM TroJleM CKOK Hampend,

Tpe®a [da ce HampaBaT HEKOJIKY YeKopH HaHasan'.
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'

3. rmpoumraj Tr0 06 jacHeHHETO ‘Ha TepmuHoT. METOAOJOIUMja BoO He-
KOja eHuMKAONeOMja MAM PpedYHHK U . cornenaj TrIHM  CAMUYHOCTHTE )2

pa3znMkuTe cO 06 jacHEHMETO, AAOEHO BO TEKCTOB HOrope.

4, HMa paanuql-m MHCNewa OAafid oJgpeaeHa YOBEKOBA . A€ JHOCT (o~
' TOYHO : o6nacT 1:{a MCTpaxyBauka -fgejHocT) e HayKa HAX He e.
TaxaHapeuyeHHTeE ,, [IOBUTUB ucTu",  TEpPMHUHOT HayKa ro orpaHHUYy ™
BaaT caMo Ha ' ,, TOUHHUTE Hayku", T.e. camo Ha = OUCUMIJIKHUTE

on anpOﬂHO.—MaTeMaTH'-lKO'!‘0‘ nogpadje.
EnHo TakBoO MMUCSlee €& MCKAaXaHO M BoO cneJHaBa . MMcna: "Hu‘-

KAaKBO YOBEKOBO HCTpaxXyBawe HE MOXEe. na ce cMeTAa 3a BUCTHH-
' . ~ '

cka Hayka, ce oomexka He ToMHUHe HHU3 MATEMATHMYKM  .JO0Ka3"
(cniopen JfleoHapao AJa BuH4YH, 1452 - 1519), a  o6nar" crae
HMaMe BO | cnemamnaBa mucna: - ,Cexoja ' Hayka " Bo ngﬂeiuuo BpeMe-
ce CTpeMM, KOMNKYy WTO € MOXHO TMOBeRe, IOa "Iy MaTeMaTu3Mpa
cCBOMTE METOOM Ha HcTpaxyBawe 3a nOa - ce 06e36eQM TOYHOCT M
CHIr'YpHOCT Ha no6&ueHuTe pesynraTn" (cropen Enaz-ly_en Kawnr,
1724 - 18064, u Kaps Mapkc, 1818 - 1883). ‘ o

'Bo Heko ja eHUMKAoneamnja AW PpeyHHK, npo‘t‘m-raj ro osjch

HeHneTo nox TepMHHOT HAYKa w®w cnopedd Tro CO T[OPHATE CTaBoO- -

BU, KaKO M CO TBOeTO OoCerawHo cdakamwe . WTO € Toa Hayka'

3. LEMA HA HACTABATA IO MATEMATHKA

3.1. ONWTH UEIH

Hpu onpenesysakeTo Ha uenMTe Ha HacTagaTa [10 MaTeMaThka
TprHyBaMe OO OMNWTHTE Uenn. Ha 06pa3OBaHMeTO M - BOCMNMTYBaWeTO
‘Ha HawaTa CpelHa WKoJia, a THe ce HACOYEeHM KOH: ¢opMmpane Ha
cecTpaHo paasneﬂavﬂuqﬂoér, BMCOKOOBpazoBaH ¥ BOCMWMTAH Cpann-
Teql Ha HaweTo onuwTecTBo. OCHOBHATa 3aJaya Ha HacTaBaTa [0
MaTEeMaTHKa €: 3a peNATMBHO KycO BpeMe y4YeHMUuTe Oa .ce 3nobu-
jat co ronem Bpoj npuaotunexw, CTeKHYBaHK on NpeTXONHNTE re-—
© Hepalun co'BerBw, 32 na ce OBO3MOXM HaTaMomHnor pa3Boj Ha
YOBEWTBOTO. ' _

HenuTe Ha HacraBaTa Mo MaTeMaTNKa ce: ONWTM ¥ chneunduy-—
HA. . ) ‘
OrnwTvTe Uesm, KOMWTO .ce xapakrepncrnqnn 3a wKoJaTa Kako, -
uemMHa ce: a) obpasosum, 6) npakTuyHu, B) BocnuTHM. Curte Tne
ce uncnpenneTtyesaaT MeryceSHo HO ce M3IBojyBaaT elHa OO Apyra
' no cBouTe  ocoBeHOCTH. '

a) ObpazoBHMTE Ue/M Ha HacTaBaTa MO MaTeMaTHKa 3a cpen-
HaTa WwKoJsia cé npucnocofyeaaT KoH Boopyxyaawe Ha - yYEeHMUKUTE CO.
CHCTEMaTN3UpaHU 3Haeha O MaTeMaTWiKUTe HayKu, HeOoNxXOooHM .32
pasbupane Ha HaydyHUTe OCHOBM Ha COBpeMeHaTa TeXHNKA ¥ [POM3—
BOICTBO, 3a NPONOJNXyBawe Ha OOpa3OBaHMETO MJM 3a MpPUMEHa  BO
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KOHKpeTHM cuTyauuu M KOH oananyaane CO  MAaTeMaTU4KATE METOdN
.33 3ano3HaBake Ha pPEeanHUOT CBET.

‘ 6) lpakTuynure uyeau wa wHactapaTa no MaTeMaTnxa cé Haco-
4EHM KOH CHablyBake Ha yyeHMUMTe: :

- CO 3Haewa WTO MOXAT Ja Ce MpUMeHAT BO OBMYHUOT XMBOT,
T.-€. CO BEWTMHM 32 NpPUMEHyBahe Ha MaTeMaTMKaTa Npy pewaBahe
Ha edHOCTAaBHM ' 3anaqn on npaxTtukata (, NpakTuuna ne juoct" )3

-~ CO BEWTMHM 3a KOpHCTehe Ha MaTeMaTHyKy MHCTPYMEHTH u
CMeTa4ykKmn npu60pu

~ CO BEWTHMHM 3a CaMoCTojHO sHobuBame co 3Haeha (KOpMC—
Tewe yvyebHa u HayYHO-MoMNyJfapHa JMTepaTypa). :

B) BocrurHuTe Lesm Ha HacTapaTa Nno MaTeMaTMKa Ce COCTO-
' JaT BO MCKODUCTyBawe Ha CUTE 3TONHA MOMEHTH 3a- CecTpaHo Boc-—
[MTyBake Ha yyeHMUMTe HM3 HacTasaTa. llocebHO, HM3. HacTaBaTa
Tpeba: : '

-~ Da ce BOCMMTYBa Kaj ydYeHAUNTe aujanexruqxo MaTepyu ja-
JMCTHIKHMOT MOrfles Ha CBETOT, T.e. [eKa MaTepujaTa e nNpBUYHA
W Mpuponara ce Haofa BO MNOCTO jaHo, HENPEeKMHATO 3AKOHOMEPHO
MeHyBale . U _pasBuBame;

- Ia Ce .pa3BMBa EeCTETCKOTO Bocnurysame xaj y4eHuumuTe ' -
da ce Hay4yaT Oa ro pasbupaaT, Oa ro ueHar u na ro HeryBaaT
yBaBoTO BO XMBOTOT, Na ro uUeHaT TPyNOT,na ce bas3puBa Xaj HMB
‘UYBCTBOTQ Ha NOJKHOCT W ONCOBOPHOCT (3a CBOETO ydehwe M nose-
ueHue) Qa; ce pa3BMBa NaTPUOTM3aM M OPYrM y6aBu KBaNMTETH;

T Da ce pa3BuBa WMpOKa MaTeMaTuyYKa Ky/rypa Kaj y4YeHMKOT.

3.2. CHEUAPUYHM UETU

Hoxpaj onMTnTe uesiu, HaBeldeHN norope, npen HacTaBaTa [o
MaTeMaTUKad Ce NOCTaByBAaaT M HEKOM CNeuMdéUYHM Uenm wTo npoms-
NerysaaTr oo XapaKTepoT Ha MaTeMaTU4YKUTE Hayxu Ke rn Hapene-
Me Ha jBaXHMUTe.

1) Boopyxypame Ha Y4eHHKOT co METOAUTE Ha Hay4HOTO CO3-
HaBane. UMeHo,  MaTéeMmaTukaTa e HajcTpora m HajTo4YHa on curte
Hay4YHM  IOUCUMILINHK; nprMeHaTa  Ha He J3WHMTe MeTOmMm ro
NOOWrHYyBa Hay4YHOTO HMBO Ha ApyruTe obnacTu on HayKaTa. MeTo-
IVTe Ha HAy4YHOTO CO3HaBawe HA JUMPOKO M Ha jOOCNENHO ce npume-—
HyBaaT TOKMY BO MaTeMaTMKaTa; 3aToa WKONCKATA MAaTEMATUKA e
HaJBAXHOTO CPEeICTBO 3a BOODPYXyBahe. Ha YYEHUKOT CO THMe MeTo-
an. ,

2) OQoprupane u pasaurox Ha MAaTeMaTHYKOTO MUC/eHe Ka |
y4eHukqr. MowHe BaxHa uen Ha HacTaBaTa [o MaTremMaTVKa € Oa ro
0Cnocoby yYYeHMKOT 3a: '

~ YCHO M MUCMEHOo MaTemaanxo n3pa3ysane Co cuTe KBamm-
TeTu: KOHUM3IHOCT, €NHOCTaBHOCT,  JaCHOCT M UEJNOCHOCT;

- npaBumHO M ,crnoBomHo MNCJIOBHO' oNnepnpakwe CO MaTeMaTHy-
KATE KaTeropuu: MOUMM M WCKa3M, TEOPEeMM U ‘GOPMYSIM, BAKOHM ¥
ofiepaunu, nocTanku M MaTEeMaTHYKH MeTOﬂM ‘CO  MHTynumjarta #u
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BHATpeWHaTa JIOrMKa Ha Ppa3BATOKOT Ha MaTeMaTuKaTa.

3) BaxuHa 3ajaya Ha HacTaBaTa MO MaTeMaTuKa € pasBUTOKOT
Ha reoMerpucKara MHTyHuuMja, NpOCTOPHMTE npeTcTasu (npexky co-
ONBETHM MOIESU) W HABMKMTE 32 NpaBnJiHO rpaénqxo uspasyBawe -
BO CMMCJA Ha NPaKTMYHOTO 3HAaehe Ha MaTeMaTMKaTa. _

4) Pa3BUTOKOT Ha JOIMYKOTO pacyAyBane (npso, BO 3roaHM
NPUAMKK ' — HU3 MNponenesTUHEH Kypc, @ fMoJouHa =— BO EJIEeMEHTHTEe
Ha MaTeMaTWyKaTa JOoTMKa). .

'5) Tlocebua zamaya Ha HACTABHMKOT, € Oa MM Jja MoKaxyea Ha
yYeHWUMTe ecTerckara CcTpaHa Ha MareMaTuKara — Hej3uHaTa
cTpo jHOCT 'n ybaBnHa. Co Toa HACTABHMKOT OCTBapysa eOHa OI
BOCMNMTHNATE UM — eCTETCKO BOCMMTYyBamke Ha yHEeHWUATE.

'6) Kaxo nocrneaHa (HO He M Ha jMasKy BaxHa!) K€ Jja npuee-
neMe cneundnuHaTa uUen: nobyAypame M OAPKYBAHE uHTepec Kaj
y4YeHUKOT 3a MareMaTMKara. Bez ycnelwHo CNpoBelyBake Ha oOBaa
uen, TeEWKo MOoxe [a ce 3aMuCJM peaJinsaunjaTa . Ha onuTUTE M
Opyrnre HabpoeHu uUe/m Ha HACTaBaTa -No MaTemaTnka. [lo npaBu-

o, YYEeHWMKOT CTaHYyBa 3aMHTepecnpaH 3a pa60T“ WTO Ce HOBM K
8036yﬂﬂMBM, 3a Koy MOoXe [Oa ce cbaTn MNpakKTudiHaTa BpeOHOCT MNpH -

NpMMEHATa BO CHTyauun ¥ obrnacTu 3a Kon e 3aMHTEepecupaH, Kako
¥ 3a paBoTM WTO COOPXAT EMeMEeHTM Ha 3araTkun nim mucTepun. Bo
Taa CMUCIiA, MOTWMBMPAHOCT Ha 'YYEHMKOT, T.e€. nobynyeawe WMHTE-
pec 3a n3yyyBamwe Ha MaTeMaTHKaTa MOXe La Ce NOCTHUCHEe MNpeKy:
'~ npumeHaTa Ha MaTeMaTMKaTa BO [APYyruTe MNpelMETH WTO TH

n3ydyBa YHEHMKOT;

- yKkaxysawke 3a NpuMeHaTa Ha MaTEeMaTHKaTa BO WHOyCTPH ja-
Ta M NpodecMoHaNHNTE L& JHOCTH;

- MCTaxkHyBawke Ha KyJTypHNTE M OOpasoBHWTE BRENHOCTH;

- KOpUCTEHhE Ha MHTeJIeKTyanHaTa &yBoMMTHOCT;

- MaTeMaTnuxka pekpeaunja, xnyBoeu, HaTnpesapyu, pasHH
nomarana  ($uiMoBH, oM jadnnMoBM) M OPYro. C :

3a ycnewHa peaJjm3audja Ha OBaa uen, ocobeHo 3a ONpPXyBa-
e Ha WHTEpeCcOT 3a MaTeMaTukaTa, He3aMeHIWMB € ‘HaCTaBHNKOT
eHTY3MjacT, CTpPacHO 3anMHTepecupaH 3a MpeaMeToT ¥ HACTaBaTa;
Toj e ,conditio sine qua non". '

3.3. BEBU

‘1. MMomenTwupaj rM ocoBeHoCcTUTE Ha cekoja on ONMWTHUTE  UeJIH  Ha

HacTaBaTa: a) oGpa30BHM, 6) MNPakKTHYHM, B) BOCIMTHH.
2. Ha6poj TrH cHeuM¢UYHUTE UeSd Ha HacTaBaTa , MO MAaTEMATMKA M

0ocoBeHOCTUTE Ha CeKoja o HHB.

3. TDpouwurtdj TO .ue.no‘-r ,oBGyrusamwe ¢ no‘npxaBr_aH,e  uHTepeca, 3a Ma-
TemaTuxy" - (cTp. 76 - g0) .on xHuraTa Ha Y. Batnep un ¢. J.
Bpen: ,HacTasa MaTeMaTHKEe Y cpeawoj  wkonu'". Ko oa: HaBede-
auTe (0Bpa3noxeHH)  MOKHOCTH  TaMy 6M TI'H MKCKODUCTHM  BO.  HAac-

TaBaTa?
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4. Pasrnenaj HEKOo ja on 6pouwypuTe w [lporpamcku AOKYyMEHTH  3a
BOCHMTHO-06pa3soBHaTa ‘aejHocT BO CpeaHOTO o6pasoBaHue " M
3ano3Haj ce CcO HACTABHMOT INaH M nporpamu (no MaTemaTuxa) .

MMoroa Hacouu ro BHHMAHMETO . KOH geNoBUTE: '

a) lUen u 3agaum (Ha HacTaBaTa no MaTeMaTHKa) u

6) OnmepaTuBHM 3agauu (3a Cekoj KJnlac ogmeniHo) .

KakBM CAMYHOCTH M pasnuku MMA Mery a) u 6)?

;

4. 3A PA3BMTOKOT HA MATEMATUKATA KAKOIHAYKA

4.1. NEPAOJIU3ALUUIA HA PA3BUTOKOT

«Koj caxa no6po na ja pas3bepe cerawHocra,/TpeSa.ﬂa ro
nosHasa MMHaTOTO" e (napa¢pasupanHa) Mucna Ha Majbuun. Taa
yKaxysa Ha noTpebaTa axXTHBHMOT MaTeMaTHyap Ha cCe 3aMos3Hae co
VCTOpK jaTa Ha MaTeMaTHUKaTa. ’ ’
) MoxHo e nma ce wsnsojar nosexe MNepuoan Bo Pa3BUTOKOT Ha
MaTeMaTUKaTa, CHOpen pasHM Kputepnymn. lnpoko e npudarena
nepnbuu3aunjara WTo Jja wuma npennoxeHo A. H. Komoropos
(1803 - 19 ). Cnopen Hea, NCTOpKjaTa Ha pa3BUTOKOT Ha MaTe-
MaTMKaTa Ce OeNu Ha YeTupH nepuonm. N o

I nepuon: Parame Ha MaTeMaTHKaTa. [loyeTokoT Ha oBOj ne-
pnon ce rybum Bo OnaboyuHMTe Ha UCTOpM jaTa Ha npBoBUTHOTO
ONWTeCTBO, a Tpaes OO0 6 - 5 Bex mo H.e. Hajronem pacuyr e
NOCTMIHAT 3a BpeMe 'Ha [OJIEMNTE UMBUJIM3AUMM HAa.: Basunon, ¢e-
HUKMja u EruneTr. MaTeMaTuukuTe 3Haewa oo TOj NepuMol He npeT-
CTaByBanie nocefHa, , MaTeMaTuuka Hayka', TyKy ©une camo pnen
Ol ONWTOTO YOBEKOBO MCKYCTBO, T.e. OeNl on onuraTta, Hepasge-
JeHa Hayka. ToJ nepuon e CBp3aH CO MNPaKTUYHM npecMeTyBamwa M -
Mepena. Bo Hero ce noueToumTe Ha apuTMeTHKaTa M reoMmeTpw ja-—
Ta, KOWWTO Ce jaByBaaT BO BMO Ha EMIIMPUCKN yCTAHOBEHU NpaBn-
fla 3a pewaBake NpakKTUYHM 3anayn. ( ,[lpaBM Taxa Kako wro ce
fipagn, a ce npasn Baka'... Toa b6une npsure 36opoBn Bo mMaTe-
MaTHYKUTE TpaxkTaT OO0 Toa BpeMe. ) : '

II nmepuoa: MatemaTuka Ha MOoCTO jaHH BenuWiMHu (MM ene-
MeHTapHa MaTeMmaruka). I[loyHysa om 6 - 5 ek 0o H.e. M Tpae no
KpajoT Ha 16 BeK (og Tanec uo Ilexapr). Ce KapaKTepuanpa co
Toa. wTo MaTeMaTuKaTa ce M30BOjyBa KakKo caMoCTO jHa HaykKa, co
CBOJ nNpenMeT Ha m3y4yysBawe (6poj u ¢nrypal, Kako M co no jasa-
Ta Ha OE€NyKTMBHMOT METOH WTO [OCTHLHA BNCOK OocTpen Bo pabo-
TMTe Ha EBkamp (oxony 330 - 275 r. o H.e.), Apxunenz (287 -
212 r. no H.e.) M Anoaomuj (262 —:190 r. ngo H.e.). OBoj ne-
pnon 3aBpwyBa Kora rinaBeH npenmeT (wTo ke ro M3yyyBa MaTeMma-—
TMKaTa) CTaHyBaaT Npouecu M OBMXewa, Kora NO4YHyBa pPa3BUTOKOT
Ha aHaJMTHYHATa reoMeTpMja M aHAM3aTa Ha Beckpa jHo ManuTe
BEIMYNHMN. ’
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(TepMMHOT , eNeMEHTapHa . MaTeMaTnkKa" dYecTo HOoBedyBa IO
Henopas6Gupawa, 3awTo nonro speMe (a u OeHec) ce ynorpeﬁysan
M 3a gpyrn Hewra. Cenak, Toj e coceM onpaBaH KakKo '‘MMe 3a
oBoj nepwol, BO COrJACHOCT CO° xapaxrepor Ha MaTep® jasioT BO
TorawHatTta MaTeMaTMKa ) '

111 nepuoa: MaTreMaTHKa Ha NPOMEHNMBH BEJIMIMHHK (t.e.
KJlacMYHAa BHWIA MaTeMaTuKka). 3anoyHysa ol 17 Bexk, CO BoBedyBa-—
Be Ha MOMMOT NPOMEHNMBA BeJMYMHA BO AHAJMTHYHATA [EOMeTpHja
on Pewe Iexapr (1597 - 1650), npoOoJixyBa CO CO3[aBakeTO Ha
OUbEepeHUM jaITHOTO M MHTErPaJIHOTO CMeTawe OH- Ucax Byrn (1642 -
1727) wn Tordopua Buaxemr flajénuy ({1646 - 17168), a npeky fleo~
tapa Ojaep (1707 - 1783) ce nporera mo layc (Kapsa ®puapux
TCayc, 1777 - 1855). 3aBpuyBa BO cpenmHaTa Ha XIX Bek, kora
BO MaTeMaTrMKaTa Ce HaMnpaBeHM CYWTMHCKM MpOMEeHN, Mery HApyrorTo
M BO Pa3BATOKOT Ha AaKCUOMATCKMOT MeTod Oh: Huxonaj flo6ayenB—
cxu (1792 —-.1856), Jamouw FBosjam (1802 - 1860), FepHapa Puran
(1826 - 1866). Bo TekoT Ha 0B0J OypeH ¥ NNOOOTBOPEH MNepuon
ce MNOCTABEHM OCHOBMTE Ha CUTe HAY4YHN IONCUMIUIMHM WTO C& U3y~
qysaaT cera BO yHHBep3MTeTMTe KaKo. , KJIRCUYHM - OCHOBM Ha COB-
peMeHaTa MaTeMaTnka'"

IV nepuoa: Hepuon Ha MaTeMaTHYKH crpyxrypu K. HUBHH MO—.
genu (T.e. coBpeMeHa MaTemaTHka). OBoj nepmon, KoJjuwTo 3amnou-
HyBa Ol cpeiuHaTa Ha 19 Bexk, ce KapaKTepu3upa CO: 3rOoJeMeHa
yfora Ha alCTpPakTHATE MAaTeMATWYKN KOHCTDPYKUMH, onabox pas3Bu-
TOK Ha aKCMOMATCKMOT METON M, KakKO pes3ysTaT Ha Toa, M[ojasaTa
Ha HOB, dyHOaMeHTaJleH MOMM = MOMMOT MATeMaTHyKa CTPYKTypa,
KOJWTO OBO3MOXM HOa C€& BOCMNOCTaBM ENMHCTBO BO pasHOBUAHOCTA

‘Ha MHOrY MaTeMaTM4Ku ¢akTv M oBjexTn, Ha NpB MNorfen co cocem
pasninyHa npupona. ‘

4.2. JOCTUTHYBAWA BO YETBPTUOT TEPMOX

YeTBPTMOT [MEPHOL, HAKO PpeflaTUBHO Kparox.nd‘rpaewé, no
conpana e noBoraT oo cuTe .npeTxomHu. Bo oBoj nepuom, npen-
MeT Ha M3ydyyBamke CTaHaa HOBM, HEKIJACMYHA $OPMM M OIHOCH HAa
peasHUOT CBEeT, KaKo WTO Ce: IOMMOT IpOCTOp 3€MEH BO MOWMpOKa
CMMCJia, HOBM CpeACTBa 3a npoydysawe W pasHOBMAHM METOAM. Ce-
ra MoxaT Oa ce HabpojaT HEKOJKY OeceTHUuM passmyHn obracTm Ha
MaTeMaTMKaTa, ON KOM CeKoja uma CBoja nocebHa conpxuHa, cEoM
MeTOomM M oBnacTM Ha MpUMEHa.

Ke rm cnoMeHeMe TJaBHUTE HOCTMFHyBaRa Ha MaTeMaTuKaTa
on oBOJ. nepuon. ‘ ‘

. 1) OrpoMHMOT pa3BUTOK Ha anreﬁpara npeky TeopujaTa Ha
rpymure (EBapucr Tlasmoa, 1811 - 1832; AsrycruH Kouns, 1789 -
1857; Apryp Kesmu, 1821 - 1895), npcTeHuTe M Ipyrure anreBap-
CKM CTpYyKTypH, coszdale MOXHOCTM 3a pasrjelnysape onepaunt Ha
nponzeonun (He Mopa OpojHu) MHOXecCTBa, a NOMMHUTE, MeTOINTE W
pesyNTaTMTe Ha coBpeMeHaTa afirebpa HaoraaT CYWTMHCKa MpuMeHa
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BO aHaJM3aTa, reoMeTpujaTa, ¢u3mkarTa, XpucTasorpadpmjara u
ap. ‘ . ‘ ‘

2) HanpaBeH e roseM Hampedok BO aHa/M3ara: YTOYHETH ce
He J3MHATe OCHOBM, M3rpalleHa e cTpora Teopuja Ha peanHuTe
6poesn (Kapa Bajepwrpac, 1815 - 1897; Jymmuyc Puxapa Buaxemm
Ieaexunn, 1831 - 1916; l'eopr Kawrop, 1845 - 1918), odopmeHnw .
ce nocebum obnactn (TeopujaTa Ha ¢YHKUMATE ON -peanHa OOHOCHO
KOMIJIeKCHa MNpPOMEHNNBA, KBaﬂMTaTHBHaTa‘TeOpMja Ha audpepeHun~
Januure M MHTeraﬂHMTe paBeHKM, QYHKUMOHANHATA aHaJm3a CBp-
3aHa CO HOBUTe uIen Ha reomerpmjaTa M anreﬁpara nop.).

3) HoBMOT nNpUCTaN 3a M3ydyBawe Ha [EOMETPUCKMTE ¢Urypm
'OBO3MOXyBa Ia ce Mpounpn coarkawero 3a reomerpujara. Taka,
criopen ®emmkc Knaaju (1849 - 1925), reomeTpyjaTa Ha €IHO MHO-
xecTBO S e HayKa, KojawTo I'M ¥M3ydyyBa OHME CBO jCTBa Ha MHO-
XecTBOTO S WTO OCTaHyBaaT HeW3MeHeTW Kora eNeMeHTuTe Ha S ce
NoANOXeHM Ha HOe jCTBOTO Ha eJeMeHTWTe Ha HeKoja rpyna TpaHc-
dopMaumn Ha S. Bo Taa CMMCNAa MMaMe: M3OMeTpUYHa [eoMeTpuja
(co rpynara anxena),exBn¢opMHa,reomeTpnja (co rpynara csmu-
HOCTM) M ApoeKTHuBHa reomeTpuja (co npoexTMBHaATa rpynal.

4) lojaBaTa Ha MaTeMaTHMKaTa (= Teopuja Ha IOKa30T, T.e.
TeopujaTa 3a ONWTA M ¢$OpMaNHM CBO jCTBa Ha pa3HN NelyKTHUBHU
cHCTEMM BO MaTeMaTMkaTa) Bo palGoTure Ha Iasua Xunbepr (1862
- 1943), npeTcTaByBalWle MNOTTUK 3a WWPOK DpPa3BATOK Ha MaTeMa—
THYKaTa Joruka.

S) Bo noHoBo BpeMe, MojaBaTa M pPasBUTOKOT Ha eneKTpOH—
CKMTEe CMeTayKy MalMHM Nale CTUMyNl 3a pPas3BUTOKOT Ha KuBepHe-
Tukara (HayuyeH MpaBell WTO Ce- 3aHMMaBa CO NpobleMnTe Ha ynpa-—
ByBameTO M BpckuTe). KubBepHeTmkaTa, BO Koja Hajmoa WMpoOKa
npMMeHa TeopujaTa Ha BepojaTHOCTa M MaTeMaTMiKaTa JiormkKa, Io
oBycloBM pas3BUTOKOT Ha TeopMjara Ha MIDUTe W Teopujara Ha
uHGOpMalMUTE, 2 KOHeyHaTa (, AMCKpeTHa") MaTeMaTuKa CTaHa NO-—
conpkajHa W MOBAaXHA [0 CBOWTE [PHMEHN. '

) llapanenHo co Gp3MOT pas3BUTOK Ha TaKaHapeyeHaTa YKCTa
MM TEOpHUCKa MaTeMaTHKa, KO jawTo He € HaMeHeTa 3a HerocpelHa
NpakTyyYHa MpuMeHa BO IpyruTe obnacTn Ha YOBEKOBATA e jHOCT,
6ypHo Ce pa3BuBa nNpuMeHeTaTa MaTeMaTAKA.

4.3. IBE COAKAKA -

oo $¢nnoszopckn acnekT, BO III nepuoa noara 'po cTporo
PasrpaHU4yys ake Ha  gBeTe rNaBHA  cdakama BO MaTeMaTHKATAa: Ma-
TEePUJANUCTHUKO M HAEANUCTUUKO. : ‘

Copen MaTepHjanucTWikoTo cdaxkawe, MATEMATHKATA TI'M  OA-
pasyBa saKoHUTE ™M NpouUecHUTE Ha peanHuoT CcBeT.3a oBa céarakwe,
KapakTepHcTHHHa € CcAeJHaBa MHUCAA " Ha (DpMapMX Euresc - (1820 -
'1895): u UHCTaTa MaTeMATHKa TI'M HMA 32 CBOj 06jexT NpOoCTOpPHHUTE

$opMI* U KONMYECTBEHUTE OQHOCH HA PEasHUOT CBET L
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Cnopen  HpeamucTHMXOTO cdakame MAaTEMATHKaTa e onpas M
YHCT [MPOHU3BOJ HA UYOBEKOBOTO Mﬁcneﬁe (a He Ha peanHuoT cBeT).
OBa c¢axaue MOXe Oa ce HMAycTpHpa co ﬁuc.na-ra Ha EepraH Pacen
(1872 - 1970): ,MATEMATHKATA - TOAa € Hayka BO Koja HHE. HUKO-
raw He 3HaemMe 3a wTo -36opyBame, HHTY MNAaK [JQanMd € TOYHO OHa-
wTO ro kaxysame'. . ) ‘

" Mucnara Ha Eurenc, UMTHpaHa morope, cocemMa no6po ro on-
peaenyBa INpeaMETOT HA - MATEMATHKATA ' OO0’ TPEeTHOT .IepHon IaKkanyu-
HO. MeryToa, co “ mnojaBaTta Ha ronemMMoT 6po j MATEMAT UUKH aOuc-
waaMEM Bo IV  nepwmon, co cBoja crie uH$ HIHA Ipo 6neMaTHKa, Taa
necbumiuuja CTaHyBa HeaJeKBaTHa. HMeHo, BoO oBoj  nepuon,co Toa
3anoyHa eneH npouec Ha  pasedKHyBawe Ha MaTEeMATHKATA, KO ) OTHU—
Qe nOoramy wWTro Beke ‘Tewxo Moxe gma ce 36opyBa 3a Hexkoja ,, eoumH—
CTBEHa MaTemaTHka'", a ce NoBeke ce ' ynorpe6yBa TepMMHOT w Ma—
TEMATHYKH HayKH'. )

Oon apyra CTpaHa, napa.ne.nHo' co npouecoT " Ha ,nwbepel—iuuja—
uwja ce JjaByBa o6paTHMOT npouec - oGenquy'Bame M 33aeMHH BpPCKH
( MocTOBM") Mer'y . pasfiM4YHMTe o&nacTH BO OQHOC Ha MeToOMuTE H

OCHOBHHTE HOeH, KOJWTO MNOCTHMIrHA rofieM pasBHTOK  KOH xpajoT 'Ha

XIX ‘M Bo noyeTokoT Ha XX Bek. Toraw 6ea paspaGoTeHH onwrure
MO UYKH OCHOBHM Ha MaTeMaTHKaTa. MHory MATEeMATHUYKH o6nacrTH,
HABHAYM COCEM DAa3JIHYHH, 6e3 HMWTO 3aegHHuKo, MoxXea gda. ce ua-

rpagaT BpI OCHOBA Ha OINWTH '06eqUHYyBauRM | HOeH TMpHM WTO, TEOpH-

jaTa Ha MHOXEeCTBAaTa HMa yhora Ha NnNoBp3yBay. Kaxko OCHOBA Ha
TakBaTa wu3rpan6a criyxaT « PYHOAMEHTARHUTE c-rpyk'rypu”: noape-
OeHun, pefnauMcku, anreGapckH M Tomosowku - (a CHTE ~ Opyru MaTe-
MATUYKH CTPYKTYpPH ce jaBysaar . KakKo HHAB HH KOMEGHHaUMK) . F'naBen

. IpeomMeT Ha HHBHOTO H3Yy4YyBahe ce jaByBaaT onepaumuTe H pena-
uuTe , a COBpeMeHaTa MaTeMATHKa ce Ae¢uHupa KakKo JHaYKa 3a
MaTeNaTUYKHUT e CTPYKTYDM M HUBHUTE Modes’ .

4.4. BEKBU

Bo cure samauum nozony, nmoBukyBameTo ce OQHEeCyBa HA KHMra-
Ta ,BeauMku mMaTemaTuuapu" om E. T. Ben, 3arpe6, 1972.

1. npounraj ru MpBHTe nOBe nmnornasja (1. VYeon, 2. MomepHu muc-
/M BO CTapHTe Tena,cTp. 19-47). 3§6enexu rm nmnpo&nemure ' 3a
KOM Cce pacnpaBa TyKa, a WTro TH HaMpaBUMe HajCUJEH ' Brneya-
TOK. .

2. Npoumuraj TroO noraas jeTo 3a Jexapt (3. Uentnmen, 'BOJHMK W
MaTemaTH4ap, cTp. 48-65). Bpa ocHoBa Ha Toa ODMWM IO NpH-

noHeCOT. Ha [ ekapT 3a TMOYHYBakeTO Ha HOBHOT (TpeT) mneouon
Ha MaTeMATHKAaTa.

3. Kou momeHTHM on Tornaejero 3a Ojnep (cTp. 14_0—152) BM  Hamn-
paBMja Ha jcuneH BrnieyaTok? lro e KapaKTepHCTUUHO 3a III ne—

puon?
4. 'HpquTaJ ro nmnornasjeTro 3a. KaHTop ( ,H3ry6enuwor paj", CcTp.
522-544). Ormun ro Ha jBaXHHOT npuaoHecC Ha- KanHTOop. 3a co-

BpeMeHaTa MATEeMATHKA.
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S. MATEMATUKATA KAKO HACTABEH IIPEIMET

5.1.,EJIEMEHTAPHA MATEMATUKA - YYWIMIIHA MATEMATHKA

TepMMHOT MareMaTuxa [oara ol rpuyknoT 360p paBeue KO jWwTo
Moxe na ce npegefe Kako “3Hae5é,'HayKa",a osHauysa: 1) ompe-
JeseHa MMc/A0OBHa JejHocT (MaTeMaTudka Je jHOCT) nim 2) Teopija
Wro e peaydArar Ha Taa ZejHocT. Ws3pas3oT, Nak, HacraBa [0 Ma-
TeMaruka MoxXe Ha ce cdatn Ouso Bo npBaTa 6uyo BO BTOpaTa
- cMuCaA. € '

Bo cexojOHEeBHMOT XKWBOT, TEpPMMHOT MareMaTMKa Ce yrnoTpe-
fyBa ol elHa CTpaHa 3a Haykara MareéMarTuka, a ol Ipyra - 3a
‘HacTaBHMOT IpejNeT MaTeMaTuka, T.e. 3a rpynaTa MaTeMaTH4YKu
fpeOMeTM WTO Ce M3yuyBaaT BO OCHOBHOTO M CpenHOTO obpaszosa-
HMe. 3a ma ja pasiMKyBaaT OO HaykKaTa MaTeMaTKuKa, MaTeMaTukKa-
Ta WTO Ce M3yuyBa BO OCHOBHOTO M CpenHOTO oBpasoBaHue Jja Bu-
xaaT obW4YHO , efeMeHTapHa MaTemaTvka'.' OBoj Ha3MB CeKako e
cyrepvpaH ON OCHOBHMTe 3Hayewa Ha 36opoT , eNeMeHTapeH": a)
noyetexd (WTo ce olHecyBa Ha OCHOBWTE Ha HewTo) M 6) ynpocTeH
(orpannyeH, NOBpWeH). ' -

Ha3uBOT ,eNleMeHTapHa MaTeMaTMKa' coceMa oarosapa 3a Ha-
ykaTa MaTeMaTuka on Il mcTopucku nepuon, zawTo ce paborm 3a
.MAaTeMaTVKa Ha [OCTOjaHM BeJM4YMHM". MeryToa, Kako HAa3ME 32
COOOBETHMTE IMpelIMeTM BO OCHOBHOTO ¥ CpeIHOTO obpasoBaHWe He
e alexBaTeH M HeMa onpasnaHue. MMeHO, HACTABHMOT IpeAMeT Ma-
TeMaTMKa ol enHa CTpaHa CONPXM MHOTY eNeMEeHTM ON KJiacHYHATa
M COBpéMeHaTa MaTeMaTH4YKa HayKa, a OO IOpyra CTpaHa BO Hero
He Haol'a MeCTO MowHe obeMeH MaTepnmjan, OBMYHO TEXOK M KOM-
" IWKyBaH, ON eNeMeHTapHaTa MaTeMaTHKa. .

3a ma ce wusbernar Henopa36npaHaTa WTO TH npeﬂnssnxysa
TEPMMHOT ,eJeMeHTapHa MaTeMaTnka', BO HEKOM KHACM ce ynoTpe-
fyBa TepMMHOT ,COBpPeMeHa efleMEeHTapHa MaTeMaTHKa, a 3a HayKa-
Ta maTemaTuka no 17 Bex - "Tpannunonanﬂa’enemeHTapHa MaTeMa-
Tvka" (Ha np. [36]), Ho Toa e ManKy M3HACMNIEHO M He NpeTcTa-
ByBa 3allOBOJIMTEJSHO peWeHue.

Bo apyru xuuru (Ha np._[Zé]) 0BOJj TEPMMHOJIOWKM npo6nem
ce pewaBa Taka, WTO 3a MpeAMeTUTE N0 MaTeMaTWKa BO OCHOBHOTO
n cpenHoTo ofpasoBaHnme ce ynoTpebyBa WMETO Y4YM/MUWHA MATEMa—
THKa WM , WKONCKa MaTeMaTnka', a MNONpeun3Ho, YYUAMUTeH Kypc
o Marenaruka. CMeTaMe IeKa oBa e Nonofpo peweHMe.

S5.2. CIIMYHOCTU M PA3JIMKM CO HAYKATA MATEMATUKA

YYMJMUHATA MATEeMaTHKa, CEKaKo, WMa CJMYHOCTHM M DAa3fMKK
co HayKaTa MaTeMaTmka. llpen ce, jacHo e IeKa HAacCTaBHMOT Npen-
MeT He Jja Mpou3sBelyBa HayKaTa MaTeMaTuka, TyKy I¥M H3ydysa
He j3MHMTe , efieMeHTapHn ocHoBu". Toa 3HAunm Oexa YyYNJUMWHATA
MaTeMaTuKa € MNoyeTHa, T.€. T'M COOPXM OCHOBMTE Ha COBpEeMEeHaTa
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 MaTeMaTMyKa HayKa M e IOBONHO €0HOCTaBHa, OOCTaNHa 3a Yy4YeHH—
UMTe Ol COONBETHATA BO3pACT.

lla szabenexnmme nexa Tne "enemeHTapHn OCHOBH", HEONXOOHM
3a MNpakTnyHa OeJHOCT M MPOHOJIXyBame Ha oSpaaoaaHneTo, He ce
OfnpelefieHX eNHAW 3a ceKorauw, TyKYy [OBPEMEHO C€ MeHyBaaT . BO
3aBMCHOCT OI passnroxor Ha HayxaTa n ol norpebuTe Ha onuTe-—
CTBOTO.

CAMiHOCTH Mery HayKaTa MaTeMaTuKa K yqnnanaTa MaTeMa-
THKa MMa roBeKe, a HajBaXHM Ce THe WTO ce ONHEeCyBaaT Ha npo—
uUecoT Ha CoO3HaBaweTo. MMeHo: .

a) Hema npuuuMnMernHa pas/mmka nery naror Ha co3HaBaHe
BUCTHMHM BO HayKaTa W NaTOT Ha CTEKHyBake HAy4yHA 3Haeha BO
HacTapaTa. YYEHNWKOT, BO OOHOC Ha OHa WTO O CO3HABA, Ce Ha-
ora BO C/mM4YHa nojoxba Kako HAYYHMKOT BO ONHOC Ha OTKpMBakheTo
HOBM HayyHM BucTvM ( T.e. cy6jexkTuBHO, Mer'y HMB HeMa cyw-
THMHCKA pazfinka). . . ;

~6) U Bo HaykaTa ¥ BO HacTaBaTa, MUCAICHETO cekoraw ce.
" noTIMpa Ha nepuUIMpane, Hexoraw Co NoCpelCTBO Ha MNpPeTCTaBUTe
Ol ceKaBakeTO M ¢aHTa3MjaTa, Kako M Ha NPeTXOQHOTO MCKYCTBO.

8) llpakTuxara Bo Hacrapara wma nopeke ¢OyHKUMM, HO, Kako
n BO HaykKaTa, HajBaxeH e KpUTepUyMOT 3a BEpOAOCTO jHOCT Ha
co3HaBanero. (Ce pasbupa, Bo HacTaBaTa, coO NpuMeHa BO fpak-
Tnxara Ce MNpoBepyBaaT CaMO HEKOM on CTeKHaTMTe 3Haewa, a He
cuTe. ) : :

Cenaxk, co3HajHWOT npouec BO HacTasaTa BO OOHOC HA TOj
BO HayKaTa, ' MMa M OIpEleHN CRneUndUYHOCTH: CO3Ha jHNTEe aKTHUB-
HOCTM Ha YyYeHMUMTEe ce paxoaonenu OO0 HaCTaBHMK, a CO .Toa THe
ce ynpocTeHM u 3abpsaHy.

Bo Taa cmncna Mery yd4mJMWHaTa MaTeMaTWKa M HaykaTa Ma-
TeMaTMKa ce JjaByBaaT pas3iMKH, He CaMo KBaHTUTATUBHHA, TYKY MU
KBanMTaTMBHN. Ke HaBelleMe HEKOJKYy MOBAaXHA ON HMB. '

1) HayxkaTa MaTeMaTMKa ce CTpemMM Ja YCTAHOBU KOJIKY WTO e
MOXHO HOZIJZaﬁOKM MaTeMaTHIKH 3aKOHH, He BOZIejKM creTKa 3a
HMBHATa CJ/IOXKEHOCT W 3a pa3BOojHOTO HMBO Ha JMUATA WTO Ke I'H
M3yuyBaaT MM WTO Ke I'M NpuMeHyBaarT. :

HanmpoTus, . yunnuuHaTa MaTeMaTMKa MMa 33 Uesdl 0a WM ' co-
ONUWTN Ha Y4YEeHWUWTE OCHOBHMTE CO3HaHMja WTO ce NobWeHM BO Ha-
yxaTa, BO [NOBOJHO ONWTa ¢opMa, HO Ha HOBOJHO edHOCTABEH (ye-
CTOMaTM ynNpocTeH) Hay¥uH, CTporo. Bojejku CMeTKa 3a ncuxodn-
- BUYKNTE CNOCOBHOCTM Ha YYEeHMUMTE. ‘ ,

2) Bo HaykaTa MaTeMaTHKa He € ceKorall BMTHO Kako OTKpMA
Hay4HMKOT HEKOja MaTeMaTu4yka BMCTMHA, BaxXHO € caMO [heKa Taa
MOXe Ha ce NOTBPOM CO HOKa3s. ' :

. Bo HacTaBaTa, nak, HAuYMHOT Ha BOBelyBahe HOB [IOMM WM
Ha4YMHOT Ha MW3JArakeTO Ha HeKoe MaTemaanxo TBpIewe wMa
OrpPOMHO 3HauYehe.

3) Hayxkata MaTemMaTuKa BO cospemeHaTa eTana Ha pa3BATOK,
He TI'm u3yvyBa OBjeKTMTEe BO HMBHMOT KOHKPEeTE€H BWMI, TYKy Ja
n3yuysa CTPYKTypaTa Ha HNBHWATE BpCKMY (penauuu) ; co npyrm 36o-
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POBU, Taa I'M hsyqyaa O6J€KTMT€ CO TOYHOCT JO MU3OHOPDUIAHN.
(Ha npuMep, He cTaHyBa 360p 3a u3yyyBake Ha rpynata S Ha

nepMyTaumMn on TPU eJIEMEeHTN WJM 3a rpynara efleMeHTapH! MaTpu-
uM oo TpeT pen - THe ce M3OMOPYHM — TYKY: « FDYMM CO TaxBum M
TaxBM CBo jcTBa".) . ‘

Cnopen Toa, MoxeMme Na Kaxeme nexa MeTonor Ha MCTpaxyBa-
ke BO HayKaTa Ce KapaKTepnsupa CO aliCTpaKTHOCT M OMUTOCT.

‘Bo yuumnmuHaTa MaTeMaTHKa nak, Hu ancTpakTHOCTa HM on-
WTOCTa He MOXe Oa AOCTUIHAT TaKOB CTEeNeH KaKoB WTO HOCTurHy—.
BaaT BO HayKaTa.

- 4) HayxaTta MaTeMaTuKa e cnoco6Ha Aa ce pa3BuBa pequcu
HeorpaHH4eHo - Toa ro NOTBpAyBa HejsWHATA MCTOpMja.

‘HacTaBHWOT npenmeT, nax, MMa peuuch CTpOrM rpaHUIM, [O-—
CTaBeHN CO. HacTaBHaTa MporpaMa M CO OCPAHMYEHOTO BpeMeTpache
Ha obpasoBaHMeTo (Ha noenMHeuoT).

o 5) HayxaTa MaTeMaTMka ce M3CpalyBa M ce passuaa BO
onpegesieH ACAYKTUBEH CUCTEHM, W3HeCyBajkn ru OTKpNEHUTEe $aKTH
BO CTpora IocJsefoBaTeJIHOCT. '

YunnmwHaTa MaTeMaTuka, BolejKM CMeTKa 3a ncuxo¢u3uqxnre
CnocoBHOCTM Ha YYeHMUMTE, HEKOM nocrasxn M npenasa Kako ro-
TOBM, CaMO BpP3 OCHOBa Ha , 3HpPaB pasyM", Kora He € MOXHO ia
Ce OoKaxaT Ha ofpeleHO HMBO. Cenak, Taa He cMee npeMHory na
F'M yNnpocTyBa M Ja IO Hapywysa MpuaTEeHHOT NenyKTNBEH CUCTeM
Ha mMaTemaTnixaTa Hayka. (Bo Taa cmucra, oBa e noBeke HMBHa
CNMYHOCT OTKOJKY Ppa3smKa. ) ‘ :

Jda 32KJlyyuMe: -HaykaTa W HaCTaBHMOT MpenMeT MaTeMaTHKa
BO MHOIY HewTa Ce pas3JSiMKyBaaT, HO CeMNaK THWe Ce TeCHO CBp3aHM
mery cebe. Taa Bpcka Tpeba na ce - ucraxHyBa HM3 ‘HacTaBaTa BO
CeKOJa 3rolHa NPUJMKA.

-

5.3° KPATOK OCEPT HA CONPKMHATA HA YYWIMIHATA MATEMATHKA

CompkusaTa M CTPYKTypaTa HA YyYMJIMMHHOT Kypc 1o  MaTeMma-
THKa . Ce onpelefeHH Co  HacTaBHATAa MporpaMa  Io MaTeMaTHMKa  3a

OCHOBHO M = CpenRHo oGpasoBaHme. . PeanusupaneTro Ha uenaTta ponu-
waHa nporpaMa €  33a40JXKHTEJHO. O6emoT Ha HH$OpPMALMMTE M Gapa- ’
BATa [OTPEUM3HO . Cce onpeleneHn  co ydye GHHUMTe (ocoGeno 3a oc-

-

HOBHOTO o6pasoBanMe).

Ke $¢pnHMe. enen 6p3 rMNOBpweH roraed Ha CoOpkHHATAa Ha Yy4YH-
JIMWHATA MaTeMaTHKa. ;‘b

OpeameToT MaTeMaTHKa . o4 I-1V ongenenne | npe'ri:'rasyaa MO—
QEePHHU3WPaH .  NporieqeBTHYEH .KypC  JIO apuTMeTHKA Ha uestmre HEeHe-—
FaTUBHM 6GpOEBM U 3HAUMESMHM IIOYETHM eJleMEHTH on y anre6pa wu re;‘

omMeTpuja. YueHHUMTE ‘ce cpeRaBaaT  co NOYeTHATE NOMMH OO  MHO-
X€CTBaTa, MOYHYBaaT [a - PeWaBaaT - €JHOCTABHM PaBeHKH 3a  Haora-
we HEMO3HATH  KOMIIOHEHTH Ha ~° APHTMETHYKUTE - ONEPALMH, COCTaByEa-—

aT TakKBu paBEHKH, . pewaBaaT Ha jmpocTH HepaBeHCTBa, KOpHUCTAT
A O
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GykBeHa 'cuM6osaMKka 3a -M3pa3yBake . Ha . CBOJCTBaTa Ha  apUTMETHY-

KUTE onepaunu, ce 3arno3HaBaaT  CoO Ha jrpocTHUTE . TeOMEeTDHUCKH $u-—
rypu’ u ap. ‘

Bo v onaeneHune ce npowupyBaaT CO3HaHM jaTa 3a MHOXECTBa-—
Ta, ce BOBeayBaaT peflauMuTe M .« MNOMMOT  IPECJ/IMKYEane KaKo cnie—
uM janHa ’ penauuja, - ce H3y4dyBaaT - NPOTKHTE M JeUUMaJIHHTe GpoeBH
I8 onepauuu-fe CO  HHB, KaKO M HMBHH ~€JQHOCTABHH npm&ei-m. TMapa-
fefMHo CO HM3y4dyBaWeTo Ha KypcoT TII0 AapHUTMEeTHKa, TpoOoAXYBa . Ha-

TAaMOWHOTO . 3‘al‘l03HaB alke co €MNeMEeHTHUT e on a.nrera'ra H I'eOMeTpH;

jata, co nojaByBamwe $OpPMySHM M INOUMOT 6pojna (mosny) ocka. Ce
U3yUyBaaT  arnure, UeHTpafHATa M OCHAaTa CcHMeTpMja MW porauMja-
Ta.

Bo VI oanaefneHHe ce BOoBeOyBaaT HeraTUBHUTE %4 HpaumoHan—
HUTE 6poeBH, 6po jHaTa  ‘OCKa M MPOUEHTHATa CcMeTKa. Torau za-

MouYHyBa M3Yy4YyBakeTO Ha CUCTEMATCKM Kypc no  reomerpuja (a 3a-

Bpuysa Bo II KaaC, €O eNIeMEHTH  on’ cTepeomeTpMja), TpPrHyBajRMm
ox OCHOBHUTE TIOMMM H H3IBEeOEHM  TBpPACHA, NpeKy U3yuyBaeTo Ha
OUMOT T pUATroJTHUK (co ueHTpafnHa  TeMa: CKNagHOCT Ha TpHaron-
HMUHMTE) , napafieftHd  TNpPaBU WM aram  BO TPUATOJIHUKOT , E€OHOCTABHM:

KOHCTPYKUMK Ha TPUArOMHUK, . A noroa TeMUTe YeTUPMPAroiHKUK M
NJOWTHHA Ha YEeTHUPHATJHHK H 'rpuaro.nuux.‘ ’ ‘ '

Bo VII o geneHue ce OaBaaT MoyeTHUTE  TNOUMU 3a  BEKTOPH-
TE, a noroa ce H3yUuyBa reoMeTPHCKATa TpaHcdopMaLmja TpaHcna—
unja, TeMaTa KPYXHHAUA H Kpyr (co NpaB MJHA MHOI'YaroJiHALH) ,
KaxKo M [oYeTHOo 3ano3HaBake - CO. IInTaropoBaTa Teopema. KypcoT
no anre6pa ce 36oraryBsa co:  cTemeH co nokasaTedt npHpopOeH
6poj M ollepauMM CO CcTeleHN, uenAm WU APpo6GHHM  pPaUMOHAJHUA  H3Pa3H
(MoHOMM M monuHOMM) , npaBoaroJfleH  JOeKapToB KOOpAMHATEH cu-
cTeM, ¢YyHKUMja H TpadHK, SYHKUMUTE y = K/ X, TPOMOPUMOHAMHOCT .

Bo VIII oggeneHHe NpoJOXYBa ﬁayqys akeTo ‘Ha anre6para
co: paLMoHaHU uspaéu, | AMHeapHH PaBEHKH ' CO enHa NPOMEHJUB a
co B6YKB eHU KoePUUNEHTH, NHHEAPHA Hepaéeﬂxu co emaHa MpOMEHAN™
Ba M CHMCTEMM JIMHEAPHH - paBequ' coO OBe  TMNPOMEHAMBH. Bo reomer—
pujaTa: TIPOTIOPUMOHANHU . OTCEUKM, CJTMYHA T PUAT 0 NHHUM H uraro—
poBaTa TeopeMa;  TOYKH, NpaBM M PaMHMHK BO npocTOpoOT, napa=—
JeHo u KOoCoO npbexrrup}se " Ha 4>m'>)pu-re; npU3Ma, nmMpamuga, AT
JNAUHO AP, KOHYC " TOIKa (BxAy4YyBajKn . nMpecMeTyBake 1710 WT MUHH M
BOJIyMEHH) .

' 3a cpedaHoTo OGpa3oBaHWe € MafAKy I[OTewko Oa ce  [aane rmpe-
ranen Ha U3YUyBaHUTe COOPXUHU o MaTeMaTHKa,  Hopagu $akToOT
wro MOCTOM NPUJAXYIHO ronem Gpoj'  CTPYKH, a noBekeTo . OO . HHUB
MMaaT pasfnuueH HedeneH $OHA YAacoBM MAM  Pa3NMYHK TNoOTpe6u  3a
Ma-rema-rmcla. - Cenak, BO TNOrofeMHoT 6poj cTpyku, ocoBeno B0 I m
II Knac, ce H3YyUyBaaT pedHcH HCTHUTE HaCTaBHHU COOPKRUHN (HO,
BO HEKOH CTPYKH, CO pasndyeH 06emM) . ’

- o

1 Bo cayx6GeHUTEe OOKYMEHTH 3a CpenHo oGpasoBanue ce Be-
qam: I w I1 roAuHa (urH.), HO HHe oBne Ke Tro ynorpe6&y-—
BaMe 36opoT KJsIAC.
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Fonem ngen oa mMatepujanor Bo- I knac NpeTCTaByBa 3a0Kpy-

XYBahe H AOTIOJSIHYB ane Ha aean on HsyquHOT Ma'repuj an BO nper-—

XOJHOTO WKOJlyB ake, co MHOT'Y OB TOpPYBake. . Toa ce OJl1HecyBa
ocoBeHo Ha: nperaegoT Ha . OCHOBHMTe - 6pojHM MHoxeCTBa (npupon-
HM, UeNH, pauloHANIHM M peafHd) MW oOnepauMHTe BO HMB, - €0 youy-
Bake Ha  HeKoH BaXHH anreGapcku CTPYKTYPH (rpynoun, rpyna,
NpCTeH) , anre6apcku PAaUMOHANHK ' M3pa3u, nunea}aﬂu paB eHKH u
HEepaB EeHKH, MAOWTHHH HA  PAMHMHCKH ' $UrypH. Ho, TyKa ce . npowmn-

pyBaaT COSHaHHjaTa 3a TIIOHMOT CTereH co HEraTHUBEH uen rokKasa-~-

TeéL M Cco mnokasaTesl pauMoHaneH 6poj, BKAyYyBajKM TIo M KOpeHy-
Ba®keTo. HcTo. Taka, KaKo cocema HOB MaTepHjaan, npeaBHOEeHA e
TeMaTa TPHUCOHOME TPHCKH ¢ yHKUMH on ocTap arodJt. Bo 0BOj Kypc

Ceé BOBEOEHH U eJsleMEHTH OO MATeMATHYKATa JOrMKa Co uesn ga ce
Tiono Gbyl KBANMTETOT HA MATEMATHYKHOT JasMK M [Oa My [OMOrHAT
Ha YYEeHMKOT [Ha ja HaceTM CYWTHHATa Ha M3IBEOYBaWeTo  3aKJy4doum
BO MATeMATHMKaTa. K ‘ ’

M Bo KypcoT 3a II xnac mMa MU3BECHM TOBTODYBawa co  mo-

IoNHyBawa, .0co6eHo BO BpCKa CO CHCTEMHTE . JIMHEAapHU paBeHKH - U
HEPaBEHKU, ENEeMEHTHTe onm nAaHuMe TP ja M eSIEMEHTHTe on cre-
peomeTpHja, HO norofleMMoT nedn e cocema HOB MaTepHjadsl. Tyka

ce 'saBpwyBa nperaegoT Ha SpoeBuTE co M3yYyBake Ha TeMaTa

KoMINekcHM  ©poeBH, a ce npogosxyBa  Co $YHKUHM M  paBeHKH,pe~
Ky . KBan paTHaTa PaBeHKa M KBagpaTHaTa ¢yHKUMja. Bo  nporpamara
3a  TEeXHHYKUTE CTPYKH, BKAy4YeHa e . u ~ TeMmaTa v EKCMOHEHUM janHa u
fNorapuTaMcka éyHkwMja, Bo Ko ja ce 33BpWyBa  NpPOWMDYBaKeTo Ha
MOMMOT cTeneH co pea.heH, rnokasared, ce pasriieaysaar i‘padmuu‘re

Ha THe ¢ YHKLMH, JIOCAPHT MUpaKke T O b4 NoeJHOCTaBHHUTE €KCITOHEe HUM—
Januu u norapuTamcku paBeHxu. o }

) Bo IIX KNac, ~HACTABHHTE nporpamMM o MATEMATHKA Ha - pas-’
HATE. ' CTPYKM MMAAT INPHUAMYHO  TIofeMH Pa3JIMKH. OBne ke ce OCBp~
HeMe camo Ha COOPXHHHTE on nporpaMaTa 3a  TEeXHHUKHUTE CTPYKH.

Hpox;paqua coopxu aBe rf1aB HU TeMU: '  TPUrOHOMeTpPUCKM $ yHKUHK
OO MNPOH3BOJIEH  aroua (npuapyxeHa co  agUUMOHMTE Teopemt,  TpHUro-
HOMETDHUCKHTE  DaBEHKH H 3agaudre 3a peuasame . Ha KOoCoaroJieH
TPHAroHMK ) u AHAMHTYHA reoMeTpuja (mpaBaTa BO - pamHMHa u

KPUBHUTE oa BTOp pen). ‘
Bo HacraBnaTa mporpama 3a IV  KfAacC Ha  TexXHUUKUTeE © CTPYKH

ce IpeaBrayBaaT €NeMEHTH on: . KOMGHHBTOPHKaTa, BepOJaTHOCTa,
CTaTHCTHKATaA, APHUTMETHUKATA H reomMeTpHUCKAaTa nporpecha > KakKo

M eNéMEHTM o MaTeMATHUKATa aHAMNM3a ($YHKUHMM, HM3BOAM M  HWUBHM
MPOMEHU, HeoNpedeJfieH MHTerpas). ‘ : .
Bo' wHacTaBHMTE mporpamM HMa OyruTe  CTpPyKM  ce BKAyYeHM U

Apyr® [OeNoBM oO MaTEeMAaTHKaTa - CrHoped TNOTpeBUTe Ha coogBeT-—
HUTE CTPYKH. T
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'5.4. BEKBU

1. 3ano3Haj ce ToApoSHO CO COAPXMHATa Ha yykAMWHATa - MaTeMa-
THKa. l'lpdyqn _ja -HacTaBHaTa mnporpama 3a - a) V oameneHue, 6)
VI omnenexHue, B) VII onnenenwe,. r)y VIII ononoenenMe,

a) 1 xnac, r) II Kfnac Ha CpeaHOTOo o6pa3’oBaHKE .
HaBeau m UeHTpPaJIHATE  TEeMH n OCHOBHUTE KapakTepHUCTHKH Ha

HacTaBHaTa nporpaMa Ha CExoe oaneneHue/xnac.’

6. MOJEPHU3ALNJA (PEQOPHH) HA MATEMATHYKOTO 05PA30BAHHE~

6.1. TMOYETOK HA PEOOPMMTE_BO,CBETOT

Bo  noyeToKOoT Ha ' 19 Bex MaTeMaTHMKarTa NOCTATHYBa. BUCOKO

HWBO Ha pPa3BUTOK, [apajiefHO CO rofemnTe NOCTHCHYBaka Ha

 OpyrWTe HayKu, BO TeXHMKaTa M Ppeuncu BO CuTe obnacTu Ha
XMBOTOT. Bo Toj nepuold, BO MHOTY €BPONCKHM W NpPyru# zemjm,
fewe cornelaHa HeCOBPUWEHOCTa Ha YYNJMUWHWTE HacTaBHA MeTOON W
‘3a0CTaHyBaweTO Ha coOpXMHaTa Ha oBpazoBaHMeTo 3an bGapamaTta
Ha HaykaTa M xmBoToT. Toj mpobneM Moxewe LNa ce peuwu caMo CO
pe¢opma Ha obpasoBaHMETO, a nocebHo cCo MonepHM3aLUMja Ha Ma-
TeMaTU4YKOTO oSpdsoBaHne.‘ ‘ :

Tue TeHAEHLMH 3a pedopmu Ha obpasoBaHMeTO MOYHAA Ia ce
peaymsupaaT BO MOYETOKOT Ha 20 Bexk. Torau ' 3ano4yHa eIHO
LUPOKO MelyHapOIOHO nBMxewe 3a pedopMa Ha MaTeMaTHUKaTa HaC—
TaBa, XKOeWro M ondaTH cCHUTe MNOpa3BUEHM 3eMju BO CBeTOT.

Taxa,- npsaTa pedopma BO Opanunja OGeuwe cnposeleHa BO
1902 roauvHa nona BJMjaHMETO Ha 3HaAMEHWTUOT mMaTemaTnuap I acToH
Iap6y (1842-1917) m co mojasaTa Ha MHOIY nobpnte pedOPMUCTH—
yxyn yuebunmum Ha Emmsa bopen (1871-1956). Bo Aursmja, nOsuxe-
weTo 3a pedopMa Ha HACTaBaTa Mo reoMeTpuja sanouHano Bo 1899
FoOouHa cO MpenasBakaTa Ha [1podecopoT U.llepu. Bo Tepmanunja, oI
1900 roouHa, MOYHAN Oa ce 3ajara 3a pe¢opMa npo¢ecopoT Pe-
mukc Kmaaju (1849-1925). Bo 1805 roauda . 6mna MIroTBeHa T.H.
Mepancka nporpama IO MaTeMaTHKa 33 CpedHUTe yuumuTa, Xoja
WTO colpxena MHOrY unIaeu Ha pedopmata, a Bo 1907/1908 y4yebHa
. roamHa, ®o [eTHMHMeHCKNOT YHHBEDIWUTET Kna ju rm npo4ymTatl CBOWM-
Te 3HAMEHMTM MpenaBawe MO0 HacJsoB , EgeMeHTapHara MareMaTHKa
oA rneaHa To4dKa Ha Bumara”. PepopmaTa  BO Pycnja‘sanoqﬁana BO
1905 roomHa cO paspaboTkaTa Ha HOBa NporpamMa no MaTreMaTHKa.
Taxeu nsMxewa 3a pedopMa umMane U BO CAl, Janonnja, M ApPYyr#
3eMjn. ‘ _

, Kako pe3ynTaT Ha THe HAUMOHANHM DEPOPMCKH zadatn, Ha IV
MeryHaponeH KOHIpeC Ha MaTeMaTW4apure (MKM) Bo Pum BO 1908
roonHa 6Guna $opMUpaHa MeryHapoIHa KOMUCKHja 3a usyuysamwe Ha
HacTaBaTa NO MaTeMaTUKa BO CpPedHMTe YyuYusmuwTa, BO Pa3BUCHNTE
3eMju, 3a JOa ce MNpPenJsioxu CoonBeTHa pe¢6pma.'3avpaxosonnren
Ha UgHTpaanor KOMHTET Ha Taa Xomucuja Oun nsbpan -&.Knajs.
Kommcyu jaTa onpxayia HEKOJKY KOHOepeHUMM Ha Kou 6un npeseHTH—
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paH M ¥3naleH ONUMPEH M 3HAYaeH MaTepujan 3a npeaMeToT.

PaboTaTa Ha KOMHUCHMjaTa MNpPONOJXMJ& BO NEpUONOT Mery npe-
Te CBETCKM Bojun, a u no BropaTa cBeTCKa BOjHa, Ha Mel'yHa—
ponHMTe KOHIpecuM Ha MaTemaTuyapnTe: EmmHOypr 1958, CrokxxosmM
1962, Mocksea. 1966, Huua 1970, BaHKyBep‘1974 Xejqicuuxku 1978,
BapulaLBa 1983, Bepxmm 1986. Ilpemor MKM ce onpxan Bo Unpux
1897, II1 Bo Mapus 1900, ma xoj lasua Xusabepr (1862-1943) Jja
NpoYMTan CBOjaTa 3HAMEHMTa CTaThja ., MaTeMaTuukm npoGnemu”,
(nomouHa NO3HATa KAaKo , Hpoﬁnenure Ha Xunabepr"),II1 Bo XaJ—
ﬁenSepr 1904 MTH. -

6.2.'0CHOBHM MHEH‘HA PE®OPMUTE OJf MOYETOKOT HA 20 BEK

MonepHHzauMja WAM oOcoBpeMeHyBalke Ha HACTaBaTa 3HAYM,
He j3MHO IoBedyBahe BO COFJMACHOCT CO COBPEeMEHMTEe WIen U MeTo-—
On Ha HayxaTa MaTemaTnKa T.e. ulejHo npu6nuxysane Ha obpa-—
30BaHMETO KOH COBpPeMEHaTa MaTeMaTMKa Kako M noTpebure Ha on-
WTeCTBOTO, a ce BpuM OIBpeMe HaBpeMe, CO CKOKOBM, 10 MNaT Ha
pedopmu. Ilputoa, cywruHara Ha elHa pedopMa He € TOJKY BO Ipe-
JaBalBeTo HOBU COADXUHM OJ COBpEeMEeHaTa MaTeMaTHKa KOJIKYy CO-—
BpeMeHO npejapake MaTeMaTuKa, T.e. IIpDMMEHa Ha COBpeMEeHM Me-
‘TOAMU 3a LEeJOKYNHMOT MaTepHjasd, BKAy4YYBajKHM 'O U TpaAULIMOHAS~
HHOT . ' ‘ '

OCHOBHMTe MIen Ha pedopMUTe OO MOYETOKOT Ha OBOJ BeK BO
Pycunja, AHFﬂMJa N Opyru 3emjm ce: '

— BpcCKa Ha HacTaBaTa [0 MaTeMaTMKa CO NoTpebuTe Ha Xu-
BOTOT (nocseTyBawe TIorofieMo  BHMMaHWe Ha NpawanaTa OX
[IPMMEHaTa Ha MaTeMaTHKaTa);

- '3bimxyBame Ha mxoncxafa MaTeMaTMKa CO MaTeMaTnykaTa
Hayka; ' ‘ o

- BoBellyBake eJIEMEHTM Ol BMWATa MaTeMaTHKa BO YYNIJMWHKA—
oT Kypc (OCHOBM Ha aHaJMTUYHATa [eoMeTpnja M eNneMeHTM OO ON-—
¢epeHuMJaﬂHOTO M MHTETpPallHOTO CMeTawe);

- BOBelyBame eJIEMEHTM Ol TeopujaTa Ha BepojaTHOCTa CO
NPUMEHN BO CTATNCTNKATA; - '

- wnpoka I[IpMMeHa Ha naSopaTopncxnor '€eHETCKUOT M OpyrH
HOBM MeTOIM BO HacTaBaTa MO MaTeMaTuKa; ‘

- MEeTONCKO YCOBpUyBake M YyNpocTyBawe Ha MOYETHNOT KypC
Mo apUTMETHKA;. ‘ '

- Bosenysawe npuﬁ.nuxml M CKpaTeHNn npecMmeTyBana;

- KopucTewe rpadpuum n rpa¢uquor METON;

- n npyro. ’

an&womwmnmpw@monmmmBmmnmmmw
BaAT BKJlydyBahe Ha, HOBM COOPXUHM OI CoBpeMeHaTa MaTeMaTvKa M
Toa: .

1) enemeHTM ol TeopMjaTa Ha MHOXQCTBaTa;

2) yBom BO MaTeMaTHuKaTa fOTrMKa; ‘

3) nouMMm on cosBpeMeHaTa aJsre&pa (rpynu, NPCTEHM, nosm-
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wa);

4) yeong BO TeopwjaTa Ha BepoJaTHOCTa co npnmeHu BO CTa-
THCTHMKATA.

’ Bo Hekom HpoeKTM ce npenBuuyBaar M: BEKTOPCKN [POCTODPH
¥ JMHeapHa aJrefpa, penalun Ha €KBUBANEHTHOCT M MNOApPenyBawa,
SNIeEMEHTN " O ToloJiornjara M old HEeEeBKJIMAOACKATE I€eOMeTpMM M 1Op.
(ce pasbupa, Bo eleH YYMIMWTEH KypC He MOXe [a BJe3e ceTo
Toa, a HEONXONeH € BHMMATeNeH, onTuMasieH u3bop Mery cute Tue
oSnacTM ) o ‘

Hanopure 3a MonepnnsaunJa Ha HacTaBaTa [0 MaTeMaTHKa ce
MOWHe 3HayYajHM OocCoBeHoO BO pe¢opMHTE OO MOCNENHNTE HEKOJKY
‘neuenmn. Tue ro on¢arnja He camMo CpedHOTO, TYKY M OCHOBHOTO
obpaszosanne. Bo CCCP, CAJl, ®panumja m apyrn zemju Gea BpueHH
conpxajHy eKCNepuMeHTH, ‘[0 KOou-Ce Aojoe Lo MOWHE BaXHA CO-
3Hauu ja. Ha npumep: -

— noveTHoTo ofpazoBaHMe Tpeba u.Moxe Oa 6Guae uaejHO Mo-—
conpxajHo M noboraro; ' _

- CMeTawmeTO OCTaHyBa I'JlaBHa, HO He M €IMHCTBeHa 3anaua;

~ JIOTMYKOTO obpazoBaHWe, 3apaIn CBOETO ' ONUWTOOBpPaz3oBHO M

BOCIIMTHO 3Hauyehe, Oy Tpebano na noyHe ywre od NpBO OnOENIeHME
(ce paszbupa, cnopen cneumjanHa MeTommka, a ocobeHo npexky
NIPHN, KOMUTO ce npu¢aTnnBa ¢opmMa 3a yyewe Ha OeuaTa).
‘ MHory nosHaTu MaTemaTnyapy paboTeNe Ha npoBSreMure on
OCOBpeMeHyBakheTO Ha OCHOBHOTO M cpedHOTO oOpazoBaHMe BO Me-
pronoT o BojHaTa, kako Ha npumep: [I. Jdenéw, X.I[lann, X.dpoj-
OeHTan M Op. i ‘

6.3. 3ABEJEIKA 3A PEQOPMUTE KAJ.HAC

[lo ocnobonyeameTo, n BO HawaTa 3eMmja OGea M3BpWEHN He-
KOJNKy conpxajHuM pedopmu, BO Konm OGeWe MN3IBpUEHO 3IHAYMTENHO
OCOBpPeMeHyBake Ha HacTaBaTa [10 MaTeMaTukKa, KaKo BO cpenHoro
Taka M BO OCHOBHOTO obpaszosamne.

locnenHaTa on The pedopMuM Ha CpedHOTO oﬁpaaoBaHue 3a-
noyHa Bo 1977 ron. Bo cure penybmmku Ha COP Jyrocnasnja (Bo
P Maxegouuja nouHa nomouna Bo 1982 r.), a ce odHecyBa He ca-
MO Ha HacTaBaTa BO TE€CHA CMUCNA, TYKY Ha UENOKYNHMOT IWKOJICKH
cucTem. OcHoBHaTa uaeja Ha oBaa pedopMa bewe na . ce ngobue
CHCTEM Ha CPenHo -, HacoYeHo" oSpaéosaHﬁe WTO - MAKCHMANIHO. K& UM
onroeapa Ha noTpebuTe On CTOMAHCTBOTO M Ha OOCTUIHATHOT pa3—
BATOK Ha OlWTecTBeHaTa 3aedHHla. ‘ ' ‘

Meryroa, Taa 3amMuchia noyHa na ce peasmusanpa (Bo pasnmuHn
penybmmkn nocefHo, KakKo M BO pa3/mMyHO Bpeme). Ilpen na 6Guae
paspabBoTeHa no kpaj, T.e. npedl Oa ce obesbegaT HeonxoaHWTe
MaTepnjaJsHn ycnoen (MpocTop, oONpeMa, Kaapu, ydebumum™ u nop. ),
Oypn ¥ npen Aa ce o0¢opMaT KOMILNETHO HaCTaBHUTE [JAHOBM M
nporpamun = 3a roneMnoT 6poj TIpeNBMOEHM CTPYKM M . 3aHNMaha.
Hpenmeror MaTeMaTMKa M3Nle3e OO OBaa pedopMa MOWHE NOCHUpoMa-
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weH, HamecTo obpaTHOTO - na bBune 360FaTeH‘BO COTJIACHOCT CO
3roJieMeHuTe norpebu Ha cospemeHaTa Hayxa ¥ HaNpenoKoT Ha Te-—
XHMKATa.

Co Taa pedopma Bea yKHHaTM cTapuTe no6pn CMMHa3MM N He-
KON a¢MpMMPaHM CpelHM- CTPYYHM YYNJMWTa, a HaMecTo HMB bea,
BOBENIEHM ,y4YNJMWTa 3a CPelHO HacoYeHo obpasopaHue" co roJsem
Bpoj CTPyKM, 3aHMMana M Npodmau. Bo HMB Bea BOBEeHEHM HOBM
npeoMeTH CO COMHATENeH KBaJMTEeT, a BO HACTABHATE nporpaMmu. Ha
nogeke npenmeTu Gea BOBENEHM CONDPXNHM, ONTOBAPEHNM CO MACOJSIO—
TH3NpaHn enieMeHTH. CeTo Toa npuIoHece Oa Ce pasMUCNyBa 3a
HoBa pedopma. ’ ' ‘

CaMo wWeCT rOAMHM MO 3ANOYHYBaKeTO Ha Taa pedopMa BO
P Makenouuja Sewe JjacHo nexka Taa He caMO WTO He LM Oafe ouye-—
KyBaHWTE pe3yNTaTH, TyKy Ce roxKaxa [orpewHa BO MHOIY HACOKM.
Hopanﬁ Toa, BO 1887/88 roamHa ce npucTanmM KoH HOBa pedopma,
HapeyeHa , YCOBpUWEH KOHUENT Ha CcCpedHOTO oBpasosaHme’, Ko juTo
No4yHa Oa ce IpuMeHyBa ol ydebHaTta 19839/90 roamua. Camo. enHa
ronmMHa nOHOUHa, BeKe 3aNnoyHaa pasMUCNyBaka 3a HOBa pedopMa:
BOBedyBawe Ha I'MMHA3NCKO oBpaszoBaHNe M IOPYrM HUIMEHH.

.

6.4. BEKBHU

1. 3ano3Haj ce co n KOHUETIUWMCKHTE OCHOBM Ha YCOEBPWEHHOT  KOH-
uenT Ha CpeaqHoTOo o6GpasoBanue " on SpowypaTa: w' [IporpamMcku
OOKYMEHTH 3a chnuTHo—OGpaaoBHaTa -OejHoCT BO cpeadHOTO
06paszoBaHue - llpupoAHO-MAaTeMAaTHYKa cTpyka", Ckonje 1988,

KakKo M CO COOQEBETHUTE OOKYMEHTM o NpeTXOOAHMOT 06pa3oBeH
KOHUENT 323 T.H. . HacodyeHo o6pazoBaHue" (1982). KakBu npo-

MEHM YOUM BO ,, CO/TNKHHCKMCT nOen'?






| | HAYYHM METOLVM BO MATEMATMKATA
| 1 BO HEJ3MHOTO NPELABARE

HayuyHu mMeToOOmM .
HaGnynysawe u oSun.. CriopexGa
AHanuza M CUHTe3a '

OGonutyBake. Cucremarusaurja. Ancrpakumja

a w» W e

Mugykwja. Heaykumja. Axanoruja o '

1. HAYYHU METOIM:

// 3a npquysal-be Ha NpPUPOOHMTE MOJjaBu M APYrMTe OMHOCH BO
peaJHMOT CBET, Hay4yHMKOT (MaTemaTnyap, ¢m3nuap, Ouonor MTH. )
ce clyxu. co noceBHM cpencTsBa Ha WCNelyBawne, Hape4YeHM HaYYHM
MeTonn. HayyeH MeTon nNpeTCTaByBa HaYMH Ha CoOrJlelyBawe TaKBH
daxTM WTO Ke My oOBO3MOXaT  Ha HabnynyeadoT, T.e. Ha MUCTpaxy-
BayoT, HOa OTKpHUE OMNWTH 3IaKOHUTOCTNM 3a pasrfeldyBaHNTe 06JeKTVI

" ANH- [10 jaBH. . ;

lpn M3y4yBaweTO HA MaTeMaTHKATa, © YYEHMKOT ce MNOCTaByBa
BO CJMYHA CHTyaluuja Kako HaydYHMKOT: TOJj 3a Npe nNaT I'M ,O0T-
xpnea" 3za cebe MaTeMaTMYKMTE BMCTMHM, CaM MJM CO [MOMOW Ha
HAaCTaBHUKOT. 3aToa HayYHNTE METOOM Ha MATEeMaTHUKUTE HCTpaxy-—
Baka CJlyXaT M Kako MeTOOM 3a M3ydyBawe (npenasamwe) MaTeMaTH-
Ka, T.e. KaKO HaCTaBHM MeTOIM. ‘

Bo NpouecoT Ha yYeheTO MaTeMaTHKa, YYEHAUATE WMaaT Mo-
XKHOCTN Ja osnajeaT CO HajBaXHWTe MHCHOBHM oOMNepauuy: aHaJmsa.
M cmHTesa, cnopenba u obornuTysame, ancTpakuuja M KOHKpeTM3a-
; umja, VlHleKLIMJa M DenoykKumja, KOMWTO MNpeTCTaByBaaT OCHOBa Haj

Lnaytmoro cosHaBarbe THe ¥ Cce HapeYeHW Hay49HM neroau/_l/

OCHOBHWTE HAay4YHM MeToanm ce: 1) HaGrynyeawe M obum, 2)
cnopenba, 3) aHamM3a w cuHTesa, 4) obonuTyBawke ¥ cCrneumjaimu-
zaumja, 5) cuctemaTuzaumja mu x.nacmpuxaoua 6) anc‘rpaxoua n

- KOHKpeTHU3aumnja, 7) wmHOyKumja, 8) aHasornja u 9) nemyxkumja.

Osmne ke ce 3anpxuMe. KpaTKO Ha .ceKoj ol ropeHabpoeHNTe
MeToOM, MCTakKHyBajKM IO HEroBOTO MeCTC M 3HAayYehe BO -HacTaBa-—
Ta no MaTemaTuka. Jla 3abesiexuMe IneKa THe Ce NPUMEeHyBaaT Ha j—
4YeCTO MO HEKOJKY 3aenHo, MNOTNOMOTHATM eleH oIl Opyr, a peuucy
HeMa CuTyaumja BO Koja ce JjasyBaaT u3oJwmpaHo. HmBHOTO wu3onm-—
paHoO pasrneldyBake MNOLONY € HanpaBeHO CaMO 3a Oa MOXeMe [oOo-—

. 6po na ru zanos3HaeMe. '
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2. HABBYIOYBARE " OBEMI. CIIOPEIBA

2.1. HABARYIOYBARE U OBUI -

OTKpHBaBeTO Ha e[Ha HayyYHa BACTMHa MHWHYyBa OONYHO HUI
Tpn ¢as3mu:

- cornenysamke Ha HeKoM 3Haya jHU $axTy,

- pgoarawe OO XMIoTesa, KoJjawTo, aKo. e ToyHa, ©Ou Ouna
NpMMeHMBa Ha THe OGaXTH,

- W3BelyBawe Ha MOClelnuM OO Taa XUNoTe3a, KOMUITO MOoXaT
na 6uagaT nposepeHM co: Habnynysawe, obua, cnopenba umm co
Opyr Hay4YeH MeTon.

HabsynyeameTo e HaydYeH MeTOd WTO Ce CIIpOBedyBa [0 OOHa-—
npen.onpenefied NJaH, CO UeN Oa ce OTKpue, YTBPOAM M M3IYYHU He-—
Koe cBojCTBO Ha onpeleHM o6jexTy MM BpCKuTe co apyrn ofjek-
TH; npuroa, objexTuTe WM Mo jaBuTe ce pasrnenysaar, obuuHo,
BO HWBHMTE [IPUPOOHN YCJIOBH.

(Ce pasbupa, Tpeba na ce npaBy pa3imKa Mel'y ,Habnynysa-
we" u obuuHa ,nepuenumja’: nepLenujara rpeTrcTaByBa CaMoO He-—
nocpeneH onpa3 Ha onpeneH obBjekT Bp3 cBecTa BO MOMEHTOT Ha

_ HEroBoTO OejCTBO Ha CeTUJIHNTE OpIraHH; HabsaynyBameTo, TmakK, e
NJAHCKO, . OPraHM3WpaHo W pPaKoBONEHO NepuMnupawne WTO Ce Bpun
co onapeneHa uedn. ) :

llon o%um ce nonpastupa TakoB MeTON Ha M3ydyyBawe Ha 06—
JjexTute wimM nojaeuTe, MNpu KOJ HMe ce 3aMeWyBaMe BO HHMBHAaTa
npuvpodHa cocTojba ¥ pa3BMTOK, CO3OaBajKM BewTadkuW YCJOBH,
paznoxysajki rum Ha OeJIOBM WiM coemmHyBajKM I'M co Opyrm ob-
jexTn onmHocHo nojaeu. IllpuToa, cekoj o6jekT (mnm nojasa) e
noanoxeH Ha Habnynysawe. Criopen Toa, MeTONOT Ha obun ce npu-
MeHyBa HepaslBojHO OO MeTONOT Ha Habnynysawe M, BO Taa CMUC—
Na, THe ce cMeTaaT 3a €IWHCTBEH MeTon. o

MeTonor HA HabrynoyBawe M obuao e KapakTepucTuHieH 3a
eXClepNMeHTaIHNTe HayKu. MaTeMaTMkaTa He e eXClepUMeHTaJHa
HaykKa, HO NpMMeHaTa Ha OBOJj MeTON BO He Jj3SMHOTO Mpelasahe 3a—
3eMa MOWHe BaXHO MeCTO, rfiocebHO BO HacTaBaTa BO OCHOBHOTO
yunymure. -

MeTonoTr Ha HaSRynyBane u obunog e TecHoO CBp3aH CO T.H.
naboparopucka pabora Mo MaTeMaTHKa, KOpWCTeHa ocobBeno BoO
HacTaBaTa no reomeTpmja. HabaynyeaweTo u obunoT Tpeba na 6n-
JaT HACOYEHW KOH co3JaBawe Ha CNelUnjasHN CUTyalun wro Ke WM
OBO3MOXAT Ha YYeHWUUTe 1aa W3BNeYyaT OO HMB OYMITEeOHNM 3aKOHM-
TOCTH, [EOMETPUCKH’ daKTh, uIeum Ha HOOKa3n u cJ. PesynraTnte
Ha efeH obun, T.e. Ha JabopaTopuckara pa60Ta Ha jyecTo cuy-
KaT Kaxko [0 jnosBHa OCHOBa 3a WHIYKTMBHA 3axnyqouw, co qnqa
[IoMOW ce OCTBapyBa HeKoe OTKpMTMe

Ha pasryiename eneH MpuMEp Kora obunoTr nomara na ce oT-—
Kpue enHo reomeTpuc¥o CBOJCTBO, a 0 yKaxyBa M MaTOT HAa He-

/
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FOBMOT JIOTMYKM NOKa3. 7

llpumep 1. Bo VI onneneHme ce wnsydyBa reopeMara 3a 36—
pOT Ha BHaTpPEWHHTE ar/ii BO TpHarOJfHWK. ‘

[lpeo, Ha y4YeHMUMTe MM Ce 3ajaBa 3ajaya Oa HaUpTaaT TpU-
aroJHMK BO TeTpaTKWTe, Oa I'M' M3MepaT HerosBuTe arJM ¥ . 1a ro
"HajoaTr 36mpor. Hexoum Ke HaJHaT neka 3bmpoT e noman on 180
a Opyru nexa e rorojem on 180°, a TpEeTH, Moxesn n 180° qu—
HWUNATe HararaaT IOeka Tpeba na ce npobue 180°,a OpPYTMOT pe3yJi-
TaT ce objacHyBa CO IrpeukMTe BO MEpPEeHeTo. Taxa THe , OTKpMBA-
aTt" pexa: ,306MpoT Ha BHATpEWHNTE arJiM BO TPNAroJHUKOT € 180°

Jdpyr obun Ke ro noTBpaM OBa TBplAewe M Ke Oale MOXHOCT
Ia ce HaceTHM MaejaTa Ha efeH Ookasz.

Cexoj y4YeHMK MMa MPUrOTBEHO TPMArOJIHMK, W3peXaH ON Xap-
Tnja. Ha yyeHnumTe MM ce npelsara ga OTKMHAT IBa aryia on
TPMArONHNKOT ¥ I& M HAMECTAT Ha TPeTMOT aroJfl, KakKo Ha UpTe-
xoT 1. g

Upt. 1 I Upr. 2

- YyenuukTe 3abenexysaaT. neka TpPUTe arym, CO 3aeIHUYKO
‘TeMe C, ofpasyBaaT paMeH aroJi, WTO 3HAYN JeKa HMBHMOT. 3Bup e
180° ' o

Ho, nasm e curypHo neka otceukute M'C n CN’ Ha upt. 1
JlexaT  Ha ucTa npasa? He mMoxe sm Taa pna Oumoe uckpuweHa JwmHKMja
‘WTO MHOI'Y MaJKy OTCTanyBa OO MNpaBa JMHMja — TOJKY KOJKY WTO
He MoxXeMe na 3a6enexnme° Bo Toj cyiyyaj 36upoT Ha aramnte BEKe
He ke Gume 180°

U Taxa, cnpoeegeHMoT o6uO He npeTCcTaByBa OoKas3. Mery-
Toa, aHaJM3MpajKku ro UpT. 2, MOXeMe Oa CorjelaMe eIHA MOTBP-
Ada Ha ropHaTa XHNINoTe3a, KaKo W naT 33 elleH NOKa3. HamecTo na
¥ OTKMHyBaMe [BaTa arfa M Oa IM NOCTaByBaMe 1O TPETMOT, HME
Ke Jja HaupTame nodJynpasata CS, Taxka wro ISCA = « u nonynpa-
BaTa CT, Taxkxa wro <ICB = (. (Hartamy y4YeHMUMTe JieCHO Ke OT-
kpnjaT nexa noJynpasnte SC, CT obpasysaaT npasa, OTKaxo Ke
cornenaat neka ST Il AB - nopannm Toa wro <41 = a n 42 = B, Ka—
KO Hau3MEeHWYHN arfu. ) '

Ha65ynysanero n obunor MHory 4eCTo MOXaT Ia My NOMOTHAT
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HA YYEeHMKOT COSHATeNHO Ia yCBOM, oIpeleHu mnoumu. Ese eneH
IpnMep. ‘ B ‘ L
lpumep 2. Ilpn M3y4uyBakeTO HA MOMMMTE IPOCT MU CJ/IOKEH
6poj, YYEeHMKOT MNONeCHO Ke HaBlese BO HUBHATA CyWTMHA, aKo
NPeTXONHO I'o HabnynyBa DasNoOXyBaweTO Ha MHOXMTEM Ha HEKOJKY .
NpMponHM GpoeBM M, MOTOa, aKo COpoBede TaKBH pasnoxysana 3a
noseke Bpoesu. Ha npumep, uMame:

3=13; . 6=1.2-3=1-6; 11 = 1. 11 18 = 1-2-3-3 =

)

Co wHabnynysame, yd4eHMKOT 3alenexyBa. nexa GpoesButre 3 u 1 uma-—.
aT TOYHO MO OBa MHOXWMTela, a 6 u 18 - no Tpu WM noeeke MHO-
XUTEN.

Kaxo cTtou paborara BO TOJ norfen co Opyrure IPUPOIHM .
Bpoesn? On yuyennumre ce bBapa cera Oa cnposelaT TaKBN pasJio-—
XyBaha M Ha IOpyru npuponHu Bpoesy, T.e. ,Oa Hanpasatr obun" n
na BpwaT ,NJaHCcKo Habnynysawe"

‘ 151; 2=1.2; 4=1.2.2=1-4; 5=1.5; 7=1-7; 8=1.2-2.2=...

Bo oBoj cayuaj, HabnyaysaweTo M obuaoT My OBO3MOXyBaaT
Ha YYEeHMKOT CO3HaTenHO Ha Jja ycBoM INe¢MHMUMJaATaA HA MpoOCT
Bpoj M Ha cnoxeH Gpoj (mpocTt dpoj e Takoe npuponeH Bpoj wTo
MMa TOYHO IBa Pas3/MYHA NETNTENH, a CIHOMEH bpoj - Toa e npu-
poaeH Bpoj WTO MMa TpM MJM MNOBEKE Pa3/MYHN MHOXMTEJM).

U Taxa, HabrynyeBaweTo M OBMOOT Ce MOUHe BaxXHM BO OHaa
eTana on obpasoBaHMETO, Kora obuooT 3a yyeHnunTe e noySensms,
OTKOJIKY JOIMYKMOT Ookaz. HabnynysaweTo M obummor Tpeba na 6u-
naT -HAacOYeHM KOH CO3JaBake CNeunjasHK CUTyalmnm uwTo Ke UM
OBO3MOXAT Ha YYEHMUWTE CaMM La M3BfAeYaAT OYMTNEeOHM 3aKOHUTO-
CTM, TreOMeTPUCKM ¢aKTh, MIeM Ha NOKa3u WUTH. PesynraTuTre on
oBMOOT HAJYECTO ClyxaT KakKo M0 JjOOBHM OCHOBM 32 MHIYKTHBHN
3aKAY4YOUM, CO 4K ja MOMolW Ce OCTBAapyBa OnpelefieHO OTKpUTHMe.

© Ja sabenexnme neka HabnynysanheTO M OGMOOT He cCe BOIEYKH
METONV Ha MaTeMaTU4YKuTe HucClieflyBawa, HO BO HacTaBaTa THE WNMa-—
aT BaxHa ynora. Meryroa, HacTaBHMKOT Tpeba Ha coolBeTeH Ha-—
YMH Oa MM NpeaodyBa Ha yYeHMUMTe NOeKa pesynTaTnTe OO Habmy-
IyBakeTo M oBMOOT He cMee nOa ce MpupakaaT 3a CTporo obpasno-
XeHNne Ha HeKoj $aKT, TyKy caMo Kako CpelCTBO Mim noMow na ce
oTKpue TOJ ¢$axT.

2.2. CIIOPENBA

CrnopenbaTta e MucnosHa onepaumja nNpM kKoja ce bpmw M-
-CJIOBHO OTKpMBawhe Ha CJAMYHOCTM U pa3JmMKu Mery objextute wto
_ce ncnuTysaaT. HeropaTa BaxXHOCT KaKO HayiYeH MeTOl € COOpXaHa
BO MO3HaTHOT adopuzam: ,Ce ce cosHaBa co cnopenba'.

[lpy XOpHCTEHETO Ha 0OBOj MeTON HEOMXOHHO € Oa ce ysaxy—
‘BaaT clenHuBe. Gapana, HapedyeHW IPUMHLMIIM Ha cropeiba:

1) cnopenbarta Tpeba za mma cmucna, T.e.Tpeba na .ce cno-
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penysaaT O0BjeKTH WTO MMaaT onpedefeHa BpCKa,

2) cnopenGaTa Ada ce crpoBeAyBa MfIAHCKHM, T.e. Tpeba jac-
HO Oa ce M3OBOJjaT OHMe CBOjCTBa Bp3 KoM Ke ce Bpuym cropenba-
Ta, :

3) cnopenbaTa Tpe6a aa 6uae KoMIIleTHa, T.e. OO Kpaj us-—
BelieHa.
‘ MeTonmoT Ha criopenfa ce cpekaBa Ha CeKoJj 4eKop. Taxa npu
OTKpMBAHeTO Ha TeopeMaTa 3a 30MPOT Ha BHATPEWHNTE arJm Ha
TpuarosHnkoT (npumep 1), co u3BpwyBaweTo Ha obuanTe u Habnry-
OysawaTa, nNapallefiHo ce BpWaT chopedyBaka Ha pe3yNTaTuTe co
nperxonHo nobwennte (mym pobuenm ox Apyrnm nmua). U npu ycso—
JjysaweTo Ha MOMMMTE MNPOCT M cJjoxeH OpoJj Bo npmmepor 2, coO
HabRrynyBakaTa e MpUCYTHA W cnopenbara.

. OnuwTo 3eMeHO, MEeTONOT Ha cropenba e MNpUCYTEeH MPU. OTKPU-
BakeTO M YCBO jyBameTO Ha MHOrY MOMMM; - NpMToa, 4YecTo e Heon-
XOOHO HOa ce BpwaT crnopenbm mery objexTure WTo My npunaraat
Ha obeMOT Ha pasrJedyBaHMOT [IOMM, KakKo M cO oBjJeKTHM wTo He
'My nNpunaraart. :

Taka, MeTo#OT Ha cnopelfa e KOPUCHO CPEeACTBO 3a M3Yy4uy-—
Balkbe Ha CKNAJAHOCTa M CJMYHOCTa HA TPMAroJHUUMTE, 3a MHOorya-
COJHNUNATE, apUTMETHMYKaTa M reoMeTpucKaTa nporpecmja m Opyro,
npun wro ce Bpwar obuaom u, HabnynyBama, a 33aeqHO CO Toa M -
- cnopen®u. BcywHoOCT, peuuMcH cekoja NpuMeHa Ha MeTonoT Ha obua
 HabnryaoyBake € NpuIapyxeHa co cnopenba. '

Ja zabenexmMe Oexa MeTOOOT Ha cnopenba e MowHe KopnceH
MpN peuaBakeTo 3anadyM o4 olpedeH TUM, a € MNPUCYTeH M MNpun oT-
KpMBaWBeTO Ha pasHM HayyHu 3axkoHu (mpu wro, ce paz3bupa, noa-
faaT OO M3pa3 M OpyruTe HAayyHM MeTOOM: MHOyKUMja, aHasnoruja,
aHaJM3a M CHUHTe3a M OpYyro). o

2.3. BEKBHU
1. Hasny.ciysaj ja pameHaTa HM3a® M YCTAHOBH TI0 IpPasMAOTO  CIIO-
" pel Koe Taa ce ¢opmupa: 1 1 ’
a) 2,5,8,11,14, ... s 6) T 1, 2, 4, 8, ...
.B) 3,13,23,43,53,73, ... : r) 11,31,41,61,71,101,

2. Pasrsenaj I'm BpedHOCTHTE Ha [OCAEIOBATENHATE IEHUPOBM:
a) 1, 1+3, 1+3+5, 1+43+5+7, ...
6) 1, 148, 1+8+27, 1+8+427+64, ...
MMa s e MHOCTABHO npagu.no?

3. Kakxo ‘moAroToBKa 3a HU3ydYyBawe Ha ‘npuaﬁaKOT CAC sa cKxnang-
HOCT ‘Ha TPHArOJIHHLM (BO VI onneneHue), 32 JOMAUWHA paGoTa
BO NPETXOOQHUOT Yac, Ha YUEeHHUMTe OOGMYHO HM Cce 33agasBa 3a-
masa kako caennasa:  Haupraj AABC, a moroa, wmauptaj AA1B1Ci
Ha Koj A131 = AB A C = AC »n a-1 = . loToa HU3MEPH TM M

crnopeaM TI'M OpyrMTe ocHoBHu eseventy B u 3, ¥ wu 71, BC w
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B1CI.3armum wTo ke 336enexuu".

KoM MeToau Ke M IpUMEHHM  YUYEHHKOT NpM peuwaBakeTo Ha oOBaa
3amada 3a Oa RojOe OO0 3aMyUOoKOT WTO My Ce cyrepupa?

4. Gopmynmpaj 3amava, aHanMOrHO - Ha 3agayaTa 3, Bo koja yuemu-
KOT Ke TIo0 'KOPUCTHM MeTONOT Ha o6ua u HaGaydyBawe M METOXOT
Ha cropen6a: ’

a) '3sa oTKpMBame Ha npH3HakoT ACA 3a CKNAgHOCT Ha TpHaroan-
HHUM,

6) -ma, oTKpPMBaWe Ha mNpPBHOT npuaHak (aron - aros) 3a caMu-
HOCT HAa TPHUATOJHHUM. '

5. IIpy BOBeagyBame Ha NoMMOT ‘\apu'rMe-ruqxa nporpecuja, Ha  y4ye-
HHUMTE MOXE€ JOa UM ce ﬂpennoxu na crnopenaTt Mery ce6Ge He-
KONKY IQadgeHH HU3M WTO ce .¢$pOPMHUPDAHM CO IOMOW Ha eno UCTO,
3aeAHHUYKO 3a HHUB cCBOjCcTBO. Hanpaewu ro Toa co KOHKPETHH .
' IPUMEPH M YOUM KOM Hay4yHH METOOH Ce NpUMEHYBaAaT.

6. YCcTaHOBH BO Koja eTama npu  OTKPMBAKETO Ha $opmynara 3a
onuWTHOT qneH Ha apUTMeTHUYKa nporpecuja ce ‘anByBa METOQOT
‘Ha criopen6Ga.

7. Pasrnemaj ja Ta6Gamuara: 1 = O0+1; ”2+3+4 = 1+48; S+6+7+8+9 =

' = g+ 27; 10+11+12f13+14+15+16 = 27+64 14 youm ja onwraTa
3aKOHHTOCT Mapasu ja Taa '3axouu’roc1“ co COOABETHH MaTeMa—
THUYKH O3HAKM X OoKaxHu ja.

8. Pasrnenaj ro y4eGHMKOT no reomeTpuja 3a VI wunu ' VIII ogne-
JNeHne M  IpPOHAJAM  HEKOJIKY MecTa (rmpuMepH, 3a0ayH) BO KOH

ce IpuMEeHyBaaT: o6ua, HabGnynyeawe, cnopegb6a.

3. AHAJIU3A U CHUHTE3A

3.1. WITO E AHAJIN3A, A HITO CUHTE3A?

AHanm3aTa M CHMHTe3aTa, Kako HAy4YHM MeTONN M KaKo HAYMHM
Ha Mucrlewe, ce M3BOHPEIHO BaXHM 3a pPa3BUTOKOT Ha HaykuTe, a
nocebHo 3a MaTeMaTukaTa. Bo HacTaBaTa 0 MaTeMaTMKa THe cCe
JaByBaaT Bo pasHM $OpDMU: KaKO METOOM 3a peuwasawme 3aJadn, Ka-—
KO Ha4YMHM 32 BOBelyBahe MATEeMaTHMYKM [IOMMM M 3a M3yuyBake Ha
. HUBHMTE CBOjCTBa, KaKo MeTOIOM 3a JoKaxyBahe TeopeMu WTH.

AHanusaTta O3HayyBa pacTaByBahke Ha eldeH ob6jekT umm o ja-
Ba Ha KapaKTEepUCTUYHMTE eNeMeHTH, CO Uesl Oa ce MCIMTAAT Mo-
€OMHEYHO, KaKO COCTaBHM [eJIOBM Ha eOHa UeJMHa. CHHTesaTa naxk
O3HaliyBa COCTaByBawe Ha LNeJIOBUTE WJM CBOJCTBaTa Ha M3y4dyBa-—
HNOT o6jeKT Bo enmHCTBeHa uesmHa. (Co oBa 3Hauewe THe ce
CpekaBaaT M ceia BO HEKOM €KCNEePHMEHTANHN HayKH, XakKo Ha
NpMMep BO XeMujaTa: peakunmn Ha pasnarakeTro, peaxuMnm Ha coe-
IWHYBaKkeTO Ha XeMHCKATE CYICTaHUNM. ) 7

Kako mucnosHa onepaumja, aHa/au3ara O3Ha4yBa: TpPrHyBale
oz rnocaeAuLUTE U OleBe KOH OpUYHMHNUTE WTO JoBese JO THe Io-
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cnaeauliM, a CHMHTe3ara O3Ha4dyBa: TPrHyBame o4 HpUYMHUTE U IIpe-
MMHyBame Ha rocneauuara, NpeAU3BUKAHA OF THe IDHU-MHA.

AHanMzaTa M CHHTe3aTa, KakKo MeTOON Ha Hay4yHOTO WCrnely-—
Bame, HarNeOHO I'M WiycTpupan u Pene Jlekapr (1596 - 1650) Bo
cBojarta Jlormka" co CnenHMOB IpUMEp: .

Jda cu ro nocTtaEMMe MNpawakeTo: OalM jac CyM My. POOHMHA
Ha Kapsio Besmxkn? Jlo oOroBopoT MOXe Oa ce [0joe Ha IBa HAa4YN-
Ha: MOXe [a Ce OOU MO POOAOCJOBHOTO APBO:

a) XOH MMHATOTO; T.e. ol MeHe no Kapno Besmxku, wnmm

6) on MUHATOTO, T.e. ol Kapno Besmxn no newne.

AKO u3ne3e OeKa CMe Ha MCTOTO ponocnoaﬂo OpBo, Toral
"HMe CcMe poaHMHM", nuuwysa JHekapT.

anHOT'HaqHH Ha pelWlaBakeTO Ha Taa 3ajaya yKaxysa Wro e
Toa aHa/M3a, a BTopuor - WTO € Toa CHHTe3a.

3.2. AHANNTUYHO-CUHTETUYEH METOJI
AHanuzaTa M CHHTe3aTa Ce Ha jBaXHMTE [CHXOJIOWKM KapaxTe—
| PUCTMKM Ha MUCNEHeTO; MNpoUuecoT Ha MUCNeweTo, Npen ce e aHa-—

JM3Mpane, a NoToa CHHTETH3Npahe Ha aHAJM3UPAHOTO; MMOTOa Noa—

raat ofonurtyBameTo, CHCTEMATUINPAHKETO WU ancTpakuujaTa Kako

HWBHM MPONYKTH.

Bo MucrnoBHMTE npouecu aHa M3aTa HeNpeKWHaTo MNpeMMnHyBa

BO CMHTe3a K obpaTHo. Onwro, BO CO3HABaAWeTO HeMa IBa M30JM-

paHM NaTHWTa ON KOM €OHMOT 6K MpeTcTaByBan CHHTE3a, a ApYyru—

OT aHa/M3a. AHaJM3aTa M CHUHTEe3aTa KakKO MeTOOM, NPakTUMYHO ce:

HepasnBo jHM ened on Apyr. Tue saedHO ce MNpMMeHyBaaT, ce OO~

MOJNHYB3AT M COUYMHYBAaT €OWHCTBEH aHAJMTHYHO-CHMHTETHYEH MeTO..

Taxa, CO MOMOW Ha aHaJM3a, OafeHa 3adaya Cce pacyJieHyBa

Ha HEKOJKy MOMPOCTH 3alayn, a MNoToa CO [OMOW Ha CHHTe3a, ce

Bpun obenmHyBame Ha pelleHMjaTa Bo enHa uesmHa. Toa mnocebHo
" jacHO cCe noKaxyBa. PN pewaBaweTo Ha KOHCTPYKTUBHM 3aJauM.

WcTo Taxa, -NpyM OOKaxyBaweTO Ha CJMYHOCTa Ha [Ba - JaJeHu TpHu-

aroJIHMUM, HNE OTIPBO I'M pacylieHyBaMe COOIBETHNTE eJieMeHTH Ha

JameHNTe TPWAroJHMUM, T.e. TI'M pasrJeayBaMe HHUBHUTE arJm #u

CTPaHM, WTO 3HAYM OE€Ka CMpoBedyBaMe aHa/M3a, a NoToa [pasuMe

3aK/lyyoK 3a CKJAOHOCTA Ha COOMBETHATE arjy M IPOMNopUMOHANHO—
‘cTa Ha COOIBETHNTE CTpaHM, WTO 3HAYM JeKa [paBuMe CHHTe3a.

Bp3 ocHoBa Ha OOoOMEHMTEe 3aKJlydOUuu [paBMMe M3BON 3a Toa Jas

THe TPMACOJHMUM Ce CIMYHM WJM He ce, T.€. CNpoBedyBamMe HOBa
_ CHHTe3a. ‘ .

‘ Co npnMeHaTa . Ha aHaJiM3aTa WM CHHTe3aTa Ke ce cpeTHeMe
nogousa (I'm. IV, V'u VII: 3a BOBenyBawe MaTeMATHYKH [ONMH M
3a N3y4yyBawne HWMBHM CBOjCTBa, 3a IoKaxyBawne TeOopeMM M 3a pe-—
waBawe 3anaum). ‘ :

1
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3.3. BEKBH

Peum rm HaBeOeHWTe 3agauud M, BO cCcekoja oa HHMB, YKaxXH TI'H
OefIOBUTEe Ha pPEeWeHHETOo BO XOM Ce€ BpUM 3aHAMM3A M JEeNOBHTe
BO KOM ce BpuM cuuHTesa (1 - 3). ‘ ' ‘

KoHcTpyHpaj TPHArOJIHHK CO CTPaHH a,b_ M TEeXHWHA NUHHja ta'

KOHcTpynpaj KpyxHHUa Cco OaxeH paAHyC, aKo e jgagdeHa enHa
He j3MHA TOYKAa M TaHreHTa BO Taa ToYKa. _ .
Enua ueBKa IONHM eOeH 6Gasen 3a