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BPB3KA HA KPUTUYHOTO MUCJIEHE
C KOMIIETEHTHOCTHMSA NOAXOJ
B OBYYEHUETO I10 BUCIHA MATEMATHKA

Hou. n-p Auana U3Bopcka
Texnuuecku ynusepcumem — 1 abposo

Pe3rome. AHanu3upaH e akTyalJleH 32 YHHUBEPCUTETCKaTa JIUIAKTHKA IpodiIeM
3a (opmupane Ha KputuaHo mucieHe (KM) ma crymenTHTe B Tpomeca Ha
MOZIEpPHHU3ANNMs Ha BUCIIETO 0Opa3oBaHue. HampaBeHo € cpaBHEHUE HA TIPU3HALIUTE
Ha obukHOoBeHoTO 1 KM. CrienpaiHo BHHUMaHKE € OT/JeJIeHO Ha Bpb3kara Ha KM
C KOMIIETEHTHOCTHHS MO/IX0/ B 00y4EHHETO 10 BHCIIA MaTemarHka. [Ipencrasen e
mozen 3a popmupane Ha KM y cTyaeHTHTE U ca pasmie/laHd MeIarorHYecKuTe U
JIMJIAKTHYECKUTE yCIIoBus 3a popmupane Ha KM.

Knrouosu oymu: xputmano mucnere (KM); KoMIeTeHTHOCTEH MOX0; 00ydeHne
IO BHCIIA MaTeMaTHKa

ITpoMsiHATa HA MKOHOMHUYECKUTE U COI[MATHUTE YCIOBHS B OOIIECTBOTO, a Taka
ChHIIO ¥ HOBHUTE MOCTHXKEHUS B HAyKAaTa M TEXHUKATA MPEISIBIBAT BUCOKU H3HCKBA-
HUS KbM MHUCJIOBHHUTE CTIOCOOHOCTH Ha CIIeIHanicTa. MUCIEHETO Ha ChBPEMEHHUS
CICIUANNCT C BUCIIE 00pa30BaHUE MPEACTABISABA CIOKHA CHCTEMA, KOSITO BKIJTIOU-
Ba B cebe cu 00pa3HO-UHTYUTHBHO, JIOTHYECKO, HAYYHO, MPAKTHUECKO, ECTETHYC-
CKO, HKOHOMHYECKO, €PrOHOMHUYECKO, YIPABICHCKO, KOMYHHKATHBHO, & CHIIO TaKa
u kputndecko muciieHe (KM).

CriennanucThT TPAOBA 1a yMee 1a 000CHOBaBa, pa3paboTBa U M3Cie1Ba MaTeMa-
THYECKH MOJICITH HA TEXHUYESCKH WM MKOHOMHYECCKH 00CKTH U mporiecu. [omsamo
3HAUCHHE MMa YMEHUETO Ha CIEIMAINCTa 3a MOAXOMAIINS MOI00p Ha MaTeMaTH-
YEeCKH arapar 3a pelaBaHeTo Ha M3XoHaTa (TeXHHUYECKaTa WM HKOHOMUYECKATa)
3a7a4a v e(eKTHBHOTO MY MTPUJIATaHE 33 aHAIN3UPAHE U HHTEPIPETUPAHE Ha TTOJTY-
yeHuTe pesynrard. ChIo Taka HATHIUETO HA ChbBPEMEHHH MH(POPMAITHOHHH TEX-
HOJIOTUH W TSXHOTO BHEAPSBAHE B MPOW3BOJCTBOTO BOJM J0 M3MEHEHHE HA TPO-
(ecronamHara eiHOCT Ha crienuanucTa. Heodxoaumu ca yMeHus 3a moabop Ha
MOAXO/IAIIO MPOrPaMHO 00e3MeuaBaHe U HETOBOTO MPHJIOKEHHE 33 PEelllaBaHe Ha
npodeCHOHATHN 331a491; KPUTUIESCKH MOX0/ 32 300p Ha HeoOxoauMara uH(op-
Marllus, 3a MPOBEXK/IAHE HA U3CIICABAHIS U aHATHM3UPAHE HA PE3yJITaTHTE.
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AxTyanHoctTa 3a Gopmupane Ha kputuuHo mucieHe (KM) e oOycrnosena u
OT TOBA, Y€ B CHBPEMEHHOTO OOIIECTBO CIECHUATUCTBT € JUThKEH J1a ymee Obp30
Jla ce TIpUCToco0sBa KbM HacToslIaTa NpodecroHaIHa ISHHOCT, 1a 51 IPOMEHs U
YCBBBPILEHCTBA HA OCHOBAaTa Ha CAMOCTOSATEIIHO IPUAOOUTHTE 3HAHUS, 1a HAMUPA
MBTUIIA 33 pellaBaHe Ha MPOQECHOHATHN M COLHMAIHM 3a/Ja4d B HECTaHJApTHU
CUTYyaLlUH.

B ycnoBusiTa Ha JEMOKpaTHYHO OOILECTBO MHOTO BaXKHO € Jla CE€ Ch3Aanar y
CTYACHTHUTE HABUIM 32 aJIeKBAaTHO MHTEPIIPETUPAHE Ha SBICHHUITA OT 3a00MKaJIsi-
miata I JeMCTBUTEIHOCT, 1a N30MparT ONTUMAIIHU CIIOCOOH Ha MOBEACHHUE B KOH-
KPETHH KUTEHCKHU CUTyauuu. 3aToBa mpoodneMsbT 3a popmupane Ha KM y miagure
XOpa € aKTyaJieH U 371000 JHEBEH.

Bucmiero o6pazoBanue oka3zBa OrpoOMHO BIUSHHE BbPXY IICHXHMKaTa HA YOBEKa.
dopmupa ce 3amac Ha MUCIIEHE, KOWTO XapaKkTepusupa mnpodecruoHanHara oprueH-
Talys Ha JUYHOCTTA. 3aToBa (POPMHUPAHETO U PA3BUTUETO Y CTYACHTUTE HA MH-
CIIOBHH criocoOHocTH, BKiItouBamy KM ce sBSBa enHa OT OCHOBHHUTE 3aJadyd Ha
BHCIIETO NPpo(ecHoHaNHO 00pa3oBaHue.

Wnesra 3a pazsutrero Ha KM npuHamiexu Ha U3BECTHUTE aMEPUKAHCKH TICH-
xonosu ot XX B. B. JIxeitmc u J[xon drou. I1o-kbCHO TeopusTa 3a pa3BUTHETO HA
KM e pa3paboTeHa OT MHOTO APYTH YY€HH, XapaKTepU3HPaIld ro Karo OTACITHO
CBOMCTBO Ha JIMYHOCTTA, HABHK 338 MHUCIIOBHA JEHHOCT, TUYHOCTHO M COIIMAIHO
3HauuM (peHOMEH, IPUOPHUTETEH B 00JacTTa Ha 0OPa30BAHHUETO.

Hapen ¢ ToBa B negarornueckara npakTika ca OTACICHH Pelulia IPOTHBOPEUHSI:

— MEXJy MOTPeOHOCTUTE Ha OOLIECTBOTO OT CIIEIUAIUCTH, KOUTO MOTaT A3 MHC-
JISIT KPUTHYHO, /1A TIOEMaT OTTOBOPHOCTTA 32 B3EMaHETO Ha PELICHUs U HEeloCTaTby-
HO pa3paboTeHn MeXaHW3MH 32 (popMUpaHe Ha KPUTHIHO MHCJICHE y CTYICHTHUTE;

— MEXAy MoTpeOHOCTTa Ha JIMYHOCTTA OT YMEHHMs 3a e(eKTHBHA NpepadboTKa
Ha nHGOPMAHITa U HEJOCTAaThYHOTO HUBO Ha Pa3BUTHE HA KPUTUYHOTO MHCJICHE;

— MEXIy ChIIECTByBallUTe B 00pa3oBaresiHaTa NpakTHKa MOAYIHU MPOrPaMH
3a popMHUpaHe Ha KPUTHYHO MHCJICHE Y CTYJICHTUTE U HEAOCTaThUHO pa3padoTeHN
1 Hay4HO OOOCHOBAHM IMPETOPBKH 32 TAXHATA peaji3alyrs BbB BHCLIIMTE YUeOHU
3aBeneHus (Tashlanova 2019).

Enun ot BupoBete mucinene ce siBsisa KM. To e moaxon B MUCIIEHETO, TIPENICTa-
BJISIBAll] BHUMATEIHOTO MpHUJIaraHe Ha 3IpaB pa3yM, OCHOBaH Ha JI0Ka3aTelICTBa,
B ONpEJENITHETO Ha TOBAa JAJIM €IHO TBBbPJAEHHE € BApHO, Win He. OTHacs ce He
10 nvms 3a docmueane 0o TBBPIEHHATA, a 10 oyeHkama M. busa onpenensHo
olle KaTo YMEHHMETO Ja C€ B3eMar PELICHUs Bb3 OCHOBaTa Ha J00pU apryMEeHTH
(Tashlanova 20006). [owc. bpayc u /. Byo onpenensiT KpUTUYHOTO MHUCIIEHE KaTo
PAa3YMHO peghieKcu8HO MucieHe, N03601A8AU0 00EKMUBHO 0a Ce Pa3Cbicoasd, Jo-
2UYHO 0a Ce NOCMBNBA 8 CHLOMBEMCMBUE CbC 30PABUL CMUCHIL, 0A8A 8b3NONACHOCHT
3a nozneo Ha Hewjama om pasiudHy 2NeOHU MOYKU U OMKA3 Om cobcmeenume npe-
O0ybedicoenus, 0a ce cmueHe 00 HOBU Bb3MONCHOCTU 30 peuleHue Ha npodiemume.
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Kputnunoro Muciene, cnocoOHO Ja U3AUTHE HOBU HJIEH M BH3MOKHOCTH, € Cb-
HIECTBEHO MPH pelIeHne Ha POOIIEMH.

Ipusnayume na KM ca:

— ¢opMupaHe Ha MO3UTHBEH OMUT OT BCUYKO, CBHP3aHO C YOBEKa;

— ¢opMupaHe Ha CAMOCTOSATEIIHO, OTTOBOPHO MHCJICHE;

— apryMeHTHUpaHO MucieHe (yOeOWTEIHU JOBOAM MO3BOJISIBAT Jja CE€ B3eMar
000CHOBaHU peIIeHHS);

— MHOTr000pa3zHo MHCIeHe (TPosiBsiBa ce B CIOCOOHOCTTA Ja ce pa3miex/a siB-
JICHUETO OT PA3JIMYHU BININ);

— MHIMBUIYaJIHO MUCIeHe (popMupa IMYHOCTHA KyNITypa 3a padora ¢ HHPOp-
Manusi;

— COLMAJIHO MHUCIeHe (paboTara ce OCBILECTBsIBA MO ABOMKH, TPYIIH; OCHOBHHS
NPUHAOM € AUCKYCHUSITA).

Cpen kmouoBuTe HaBulM, HeoOxoaumu 3a KM, ce oTHacAT: cCOCOOHOCT 3a
aHalU3 M CHHTE3, HHTEPIpETaLusl, 3BEKIaHe Ha 3aKII0OYCHHUs, CHOCOOHOCT Jia
ce naBa oueHKa. KM e cnojcHo unmespaniio kaiecmeo Ha JUYHOCMMA, Cb8KYN-
HOCM 0mM MOMUBAYUOHEH, NO3HABAMENEH, OeUHOCMEH, pegleKcuseH KOMNOHEeHMU,
ocuzypasawu npoyecume Ha CamOnO3HAHUe, camoodpa3oeane, camopealu3ayus
(Masterman 2000).

B Tabnuua 1 e mokasaHo 1Mo KakBO KPUTHYHOTO MHCJICHE CE OTIIMYaBa OT OOMK-
HOBEHOTO. 3a pa3ivKa OT OOMKHOBEHOTO MHCJICHE KPUTHYHOTO MHCIICHE 3aMEHs
CMBTHOCTTA, HETOYHOCTTA U HEOMPEAETCHOCTTa HA CHKACHUATA C SICHOTA, TOY-
HOCT U KOHKPETHOCT Ha U3pa3siBaHe HAa MHCHUS.

3a ycremHoTo u3y4yaBaHe Ha OTACIHUTE yUeOHU TUCIMIUIMHY OT CTYJCHTUTE €
HEOOXOJMMO Taka Jia C€ ChCTaBU ydeOHaTa mporpama, 4e Ts Jja OCUTYpsiBa HE caMO
YCBOSIBAHE Ha OMpEesIeHO YUeOHO ChIbpKaHUe, HO U Jla ToMara 3a pa3BUTHE Ha
paLMOHATHY KayecTBa Ha MHUCJIEHETO B ToBa uucio U Ha KM. [la ce yuum na mu-
CIIUM TIO BCSIKA yueOHa JUCIMIUINHA O3HA4YaBa J1a s OCMHCIIHM.

Taoauua 1. CpaBHeHHE Ha IPU3HALUTE HA OOMKHOBEHOTO
Y Ha KPUTUYHOTO MHCJIEHE

XapakTepHu npusHaum XapakTepHu npusHaum
Ha OGMKHOBEHOTO MUCIIEHE Ha KPUTUYHOTO MUCTIEHE
[osepue kbM MHdOpMauusTa [onyckaHe Ha pa3nuyHn TPaKTOBKM Ha
NHopmaLms
O6egnHeHne Ha NOHATMS MO acoumaums Pa3bupaHe Ha NpMHLMIN, MEXaHWU3MMU

MpepnonoxeHue 6e3 JocTaTbyHM OCHOBaHUSA [locTpoeHne Ha xunotean

CnyyvaiHo rpynupaHe Ha akTi 1 SiBneHust O6ocHoBaHa knacudgvkaums Ha akT 1
ABMNEeHUs

WN3kassaHe Ha HeapryMeHTMpaHO MHeHWe Unu | iskasBaHe Ha apryMeHTpaHo MHeHue
CbX[eHWe Ype3 UHTYMTUBHA Jorafka
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CTUX1AHO NpegnoynTaHe [MpemepeHo, oLeHsIBaLLO ChXaeHne

dopmynupaHe Ha cbxaeHus 6e3 onopa Bbp- | PopMmynuMpaHe Ha CbXAEeHUs Ypes Kpute-

Xy Kputepum pun

CnoHTaHHa opMynMpoBKa Ha U3Boau JNornyHa popmynunpoBka Ha n3BoaM KaTo
CcnefcTBue OT KPUTUYEH aHanus Ha hakTu
Unn SIBMNeHns

Bucmrara maremaTtuka € efaHa OT (yHIaMEHTaJIHUTE TUCUHILIMHH B yueO-
HaTa MporpaMa Ha CTYyJACHTHUTE OT TeXHUYECKHM M MKOHOMHYECKH BHCIIH Y4H-
numa. O0yyeHHeTo 1o MaTeMaTHKa JaBa roJeMH Bb3MOKHOCTH 32 Pa3BUTHETO
Ha TaKMBa KayecTBa Ha KpuTuuHOTO MucieHe (KM) karo JOrMyHOCT, I'bBKa-
BOCT, ONEPaTUBHOCT, HIMPOTA, HECTAHAAPTHOCT. M3y4yaBaHeTO Ha MaTeMaThuyie-
CKU JIUCHUIUIMHU CIOCOOCTBA 32 MHTEJEKTYaJTHOTO Pa3BUTHE HA JMYHOCTTA,
pa3BUTHE HA MPOCTPAHCTBEHOTO BHOOpPAXKEHUE M TMPEJICTABU, AITOPUTMUYHA
KyATypa, popMupaHe Ha yMEHHs 32 YCTAHOBSIBaHE Ha MPHUYUHHO-CIEICTBEHU
BpPB3KH, 000CHOBaBaHE Ha TBHPICHUS — BCE Ka4eCTBa, HEOOXOAUMHU 3a Obemia-
Ta npodecuoHanHa AeHHOCT. be3 ycrnenHoTo ycBosiBaHe Ha MaTeMaTHYECKHUTE
JUCLHUIUTHHU € HEBh3MOXKHO KaueCTBEHO OBIIA/ISIBAHE HA CIICI[UAIHUTE TUCIIHII-
JUHA. MHOXECTBO TEXHHMYECKHA M MKOHOMHUYECKH 3aJ[a4y U3IO0JI3BaT Pa3IuYHH
MareMaTuyecku Monenu. OCBEH TOBa MaTeMaTHYECKUTE JUCIHIUIMHUA CE YCBO-
SIBaT C U3BECTHU TPYIHOCTH OT CTYJACHTHUTE, KOETO € CBBbP3aHO C OOCKTHBHA
CJIOKHOCT M BHUCOKAa CTEIEH Ha a0cTpakuus Ha yueOHHs marepuai. 3aToBa op-
raHM3almaTa Ha y4eOHus mporec TpsOBa aa ObJe HacoueHa KbM (GopMupane
Ha KM. Ts Tpsa6Ba na ciocoOcTBa 3a MOBUIIaBaHE KAYECTBOTO HAa yCBOsIBAaHE HA
yueOHHs MaTepHuall OT CTYJCHTHTE U 32 popMupane Ha npodecroHaiHa KOMIIe-
TEHTHOCT y ObJemuTe cnenuanuctu. Cpea pasHoOOOpa3sHUTE METOAM Ha 00yyde-
HUE 110 BUCIIIa MaTeMaTHKa, criocoOcTBaiy 3a Gpopmupane Ha KM, Moxe 1a ce
OTHECaT CJICTHUTE: METOAM Ha MPOOJIEMHOTO O00y4eHHUe, JOTHUYECKH MPUHOMH,
Hay4HOM3CIIe0BaTeNcka padora u ap. [Ipu rmuiaHupane ¥ MpoBeXAaHe Ha 3aHs-
TUs (JIEKIMOHHHU, IPAKTHYECKHU, 1a00paTOPHHU), OPUCHTUPAHHU KbM (popMupane
Ha KM, Moe n1a ce mpuiarar CiaeIHUTe MOJICIIH.

1. [IpunioMHsIHE: aKTyaIM3upaHe Ha ChILECTBYBAIMTE 3HAHNUS; IPOOYKIaHEe Ha
MHTEpEC OT MOJy4aBaHEeTO Ha HOBa HH(pOpMAIIHSI.

2. OcMUCTIsIHE: TIONTy4aBaHe Ha HOBa MH(pOPMALUs; KOPUTHPAHE OT CTYACHTUTE
CIIOpEJl LIeIUTE Ha 00y4YEeHHETO.

3. Pednexcusi: MucieHe, pakiaHe Ha HOBH 3HAHWS;, TIOCTABSHE HAa HOBH 1IEJIH
3a o0yueHHe.

EnunorocHOoBHUTEMETOAMHAO0YYeHHUE, crTocoOCcTBaIHa hopmupaneToHaKM,
ce sBSIBA Hay4HOM3CIIeHoBaTelIckara padora. B chBpeMeHHHTE yCIOBUS 0COOCHO
3Ha4YeHHUE 32 OOYYCHHMETO Ha CTYICHTUTE MPUI00MBa MPOOJIEMBT, CBBP3aH C MO-
JeIMPAaHEeTO Ha peaHu npouecH. [IoHATHATa MOAENIN U MOJEIUpPaHe ca IIHPOKO
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pasnpocTpaHeHH B cdepara Ha 00y4eHHETO M0 BHCIIA MaTeMaTuKa, HAyYHUTE H3-
CleBaHMs M MPOEKTHO-KOHCTPYKTOpcKaTa AelHocT. HayuHouscnenoBaresnckara
paboTa MO3BOJIsIBA HA CTYACHTUTE Ja MPOSBST CBOSATA MHIMBHIYATHOCT, TBOpYE-
ckute cu cnocobHoctu 1 KM, KOUTO CBUAETENICTBAT 32 HUBOTO Ha TOTOBHOCT 3a
npodecroHanHa IeHHOCT U e(eKTUBHOTO M3MOJ3BaHE HAa MPHUIOOUTHUTE 3HAHMS,
yMEHUs U HaBULM. M3cnenBaHusATa HA MHOTO YUY€HHU MOTBBPIKAAaBaT U3BOAA, e 3a
MOBHIIaBaHE KaYeCTBOTO HAa MaTeMaTHYecKara MMoJroTOBKa Ha ObJCIINTE Crierua-
JIMCTH, a Taka CHIIO U 32 Pa3BUTHETO HA TSXHOTO MHCJIEHE € HEOOXOOUMO Jia ce
OCBUIECTBSBAT MPUJIOKHA U MpodecHoHaHa HaCOYEHOCT Ha oOydyenueTo. C taszu
eI B TEOPHSITa M IPAKTUKaTa Ha 00y4eHHETO TI0 MaTeMaTrKa € HeoOXOIMMO Ja ce
TUTAHUPAT 3aHATHS, B KOUTO CE pa3mIeKAaT MPUIIOKHN U TPAKTHUYECKHU 3aa49H, MO-
Jlenupar ce MpolecH U peaiHu siBjieHus. ToBa mo3BosisiBa a ce pa3BUBaT KauecTBa
Ha MHCJICHETO, KOUTO CE M3pa3siBaT BbB (OPMHUpAHE y CTYIEHTHTE Ha CIECTHHTE
YMEHHUSI: OTIIeJIsSIHE Ha ChIIeCTBEHUTE (haKTOpU Ha AaJeH Mpolec U abcTpaxupane
OT IpyTUTE; pa3ucHsBaHEe Ha YCIOBUETO Ha 3a/1a4aTa Ha 4YacTH; yMeHHe 3a (hopma-
JIM3UPAHE Ha YCIOBUETO M UHTEPIIPETUPAHE HA PELIEHUETO Ha 3a/1a4ara.

Konnenmusara 3a KM ce cphueraBa ¢ KOMIETEHTHOCTHUS MOAXOA. AHAIN3bBT
Ha LIEJUTE U 3aJlauuTe, ONPe/IeIeH! B paMKUTE Ha KOMIIETEHTHOCTHUS MOJXOM, U
pasButueTo Ha KM B 00y4eHHEeTO 1O BHCIIA MaTeMaTuka BbB BUCIIUTE YUMIIMIIA
nokasBaT cxoAcTBo. EdexruBHOCTTA Ha pa3BuThe Ha KM Ha cTygeHTuTe B Ipolie-
ca Ha oOydeHHe MO MaTeMaTHKa Ce OCUTypsiBa OT: (hopMHpaHE Ha MO3HABATEIHU
MOTHUBH, CTUMYJIMPALIY MUACIOBHATA ICHHOCT HA CTyACHTHTE; Ch3JaBaHe Ha yueo-
HO-HM3CIIeI0BATENICKA Cpelia; MHTErpalys Ha ChbBPEMEHHN HH()OPMALIMOHHHU TEXHO-
JIOTHH C aKTUBHH (POPMU ¥ METOAM Ha 00yUeHHUe, ChACeHCTBAIIHN 3a pa3BuTHe Ha KM
Ha CTy[ACHTUTE U MOBHILABAIIY TO3HABATEIIHUTE UM HHTEPECH.

Oo6yuenneto B KM ce ocHOBaBa Ha TAKCOHOMHMSTA Ha NEJAarOrHYeCKUTE LIEIH,
paspaboteHa npe3 1956 1. oT rpyna aMepuKaHCKH IICUXO0JI03U U NeJaro3u Mmoj pb-
KOBOJCTBOTO Ha b. baym.

Toti oTnens 6 kareropur y4eOHH LeTH: 3HAHKUE, pa30oupane, MPUIOKEHHE, aHa-
13, cuHTE3, olleHka. [locneqnure 3 HUBa — aHanu3, CUHTE3 U oueHKa — M. Tomac
u A. Manyo oTHacAT KbM KPUTUYHOTO MUCJIEHE, KOETO HapUuaT MucieHe Om no-
sucoxk peo (higher-order thinking).

[la pasrename crienHuTe MpuMepH 3a GopMyaupaHe Ha LeNTa U Ch3AaBaHe Ha
BBIIPOCH U 3a/1aHUS B CHOTBETCTBHE C TAKCOHOMMSITA HA KOTHUTHUBHHUTE paBHUILA
Ha baym.

IIpumep 1

JucuunnuHa: BUCIIa MaTeMaTHKa.

Len: na ce pa3BUAT yMEHUATA Ha CTYIEHTHUTE 32 HAMHpAHE JIBJDKUHATA HA Jbra
OT paBHMHHA KpHMBa C IOMOIITA HA ONPEAETIeH HHTETpaJl.

1. 3nanue: xos e GopMmynara 3a HAMUpaHe TBJDKMHATA Ha bra OT paBHHHHA
KpuBa?
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2. Pazbupane: mo xonko HauMHa MOXKe Ja ObJe 3a1aneHa kpusata? Hanumere
¢dbopmynure.
3. Ipunooicenue: HaMepeTe OBHIKUMHA Ha Abra oT kpuBara y = In(1-x7), ako

OSxSl.
2

4. Ananuz: onpenenere NPUYMHHUTE, NMOPagd KOUTO H3Noi3BaMe (opmynara

] — .
f= Ju'l + 1 xhdx

L

5. Cunme3: KbJ€ 111 HACTBIIST IPOMEHH, aKO TIPOMEHHUM HHTEpBaJa, B KOHTO ce
M3MEHs IPOMEHJIBaTa X?

6. Oyenxa: pazmeHere paboTara CH CbC CBOSI IAPTHHOP U MPOBEPETE KaK TOU €
pemmn 3anadata. Onpenenere nanyu BammsaT mapTHeop e pa30Opan Kak ce HaMHupa
IbJDKMHA Ha IbIa OT paBHUHHA KPHBA, 3aJa/ieHa C AeKapToBO ypaBHeHue. OnuTaii-

TE CE Jla apryMEHTUpPATe CBOSI U3BO/I.

Ilpumep 2

JlucuuIuinea: MpUIoKHA MaTeMaTHKa.

Len: na ce pa3BUAT yMEHUsITA HA CTYJICHTHTE 32 HAMHUPAHE Ha MTPOU3BOJHA HA
(hyHKIHS Ha eHA TPOMEHJIMBA U TPUIOKEHUETO M 32 HAMUPAHE Ha eKCTPEMallHU
CTOWHOCTHU Ha (PYHKITHSI.

1. 3nanue: xost e popmyrarta 3a HAMHpaHe Ha POU3BOIHA HA (PYHKIIMS Ha €IHa
IIPOMEHIINBA, KOSITO MPEJICTABISIBA COOP OT HAKOJKO (DYHKIIHU?

2. Pasboupare: xax ce HaMHpa MPOU3BOJIHA HA CTeneHHa GyHKuus? Hamuiere
¢dbopmynure.

3. Ipunoxcenue: HamepeTe mpousBoxHara Ha dynknuara R(x) = x.p(x), ako
px)= 30 4 8x e pynkuumara Ha meyanbara My IMPOM3BOACTBOTO HA X €IMHUILH
npoaykuus. Hamepere chIo mpou3BoAHATA HAa PYHKIUATA OOLIUTE PA3XOAH Ha €/THA
(GupMa 3a IPOU3BOACTBO HA X €XMHHMLM ponyKius C(x] = 28N + T5x 4 0.5x.

4. Ananuz: onpenenere NMPUYMHHUTE, TOPaTU KOUTO HW3Mon3BaMe (opmynara
C'(x) = R'(x), 32 1a HAMEPUM TIPU KaKBO KOJIMYECTBO MPOAYKIHs X Tevanbara
€ MaKCUMaJIHa.

5. Cunme3: Kbjie 1e HACTBIST MPOMEHH, aKO C€ YBEJIMYH 00eMbT Ha TPOU3Be-
JICHaTa IPOYKIINs?

6. Oyenxa: pa3MeHeTe paboTaTa CH ChC CBOS MMAPTHHOP U MPOBEPETE KaK TOH €
peumn 3agavara. Onpenenere naiu Bamwust napTHROP € pa3dpai Kak ce Hamupa
KOJIMYECTBO TPOJYKIIHSI X , IPU KOETO Mevayidara ¢ Makcumanina. Onuraiite ce ia
apryMeHTHPATE CBOSI H3BO/I.
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Tadauua 2. OnopHU BBIPOCH U 3aJ]aHKs B TAKCOHOMUsITA Ha birym

1. 3HAHUE
(BB3MpomnsBexgaHe Ha
MHdopMauus)

Kon...? Konko...? Kora...?

Onuwere... Ha3zoseTe... [lante onpegenexue... CbctaBeTte
cnucek... NpecmetHeTe... PaskaxeTe (Bb3nponsseeTe)...
CbcTaBeTe TBbpAEHME. ..

2. PASBUPAHE
(TpaHcnauws,
WHTepnpeTaums

1 eKkcTpanonauus)

KakBo o3HayvaBa...? ToBa CbLUOTO N €, KakTo...? Kaksu
orpaHuyeHus buxte gobasunu...? Koe e Hai-BeposATHO...?
KakBu ca nskntodeHusTa...? Kaksu npeanoxeHus/daktu
noTBbPXAAaBaT ToBa...? KaxeTe cbe cBOM Aymu... HasoseTe
c egHa gyma... MNMokaxere... CbcTaBeTe nnaH... ObsicHeTe
KakBo ce cny4yBa... ObsicHeTe Tabnuuara, cxemara... Npese-
nete nHpopmaumsaTa ot obpasHa BbB BepbanHa (onuwerte
¢ oymm) n obpatHo... CymupaniTte ka3aHOTO/NPOYETEHOTO. ..
CpaBHeTe... HamepeTe ,aBovikaTa“... [poTMBonocTaserTe...
Mepedpasuparite... OTaeneTe (HayyeTe ce Aa pasnunyasa-
Te)...

3. IPUNOXEHUE

(B cuTyauusi, HoBa 3a
CTYAEHTUTE Unu nopg apyra
rnegHa Toyka)

Kaksu ca Bb3mMOXxHUTE pesyntatu/cneacteus...? Kakso 6u
ce crnyyuno, ako...? [lokonko 6u/kak ce nameHuna cutyaum-
aTa...? [Npegckaxere(npeanonoxeTe), kakBo 6u 6uno, ako...
U3beperte... Knacucduumpante... N3o6pasete BLB BUA Ha
Tabnuua/rpaduka... Pewete/paspeluete... intoctpupaite
CbC CBOM npumepu... N3bepeTe Hali-0obpoTo TBbpAEHME,
KOETOo e Npunoxunmo/oTHacs ce fo.... ObsicHeTe...

4. AHANINZ
(pasdneHeHve Ha vacTy,

dopmn)

Kaksu ca npegnocrtaskuTe...? KakbB 13BO4 MOXe Aa

ce Hanpasu...? KakBa e dyHKuusITa Ha ...7 KakBu ngen
noTebpXkaaeat n3soguTte...? Kakesn ngeun ca/He ca npusno-
XKUMK KbM...? KakBu ca oTHOLeHusaTa mexay...? Kaksu ca
mMoTuBuTe/hakTuTe/ycnosusaTa...? 3awo...? Kaksa e ocHOB-
HaTa naesi/BTopocTteneHHnTe naeu...? Koe TBbpaeHne nva
OTHOLLIEHWE KbM .../HaMa...? Han-manoBa)XHUTE NOMNOXeHUs!
ca... B ToBa TBbpaAeHne HesBHO ce nogpa3dupa, ve...

5. CUHTE3
(komBrHUpaHe Ha
enemMeHTUTe B CXEMMU,
HemnoBTapSLLM NPeaxXoaHW)

Kak 6uxte npoBepunu...? Kakeo, ako....? Cb3ganrTe...
Mpennoxute antepHatuea... KoHctpyumpaiite... Pewete
npobnema... MNnaxupaiite... Popmynuparite npasuno/te-
opusi... M3bepeTe... PasBuiite mucbnta cu... MNpeackaxe-
Te... [peacraseTte cu, ye...

6. OLUEHKA

(B cCbOTBETCTBUE C
OnpeaeneHn KpuTepum,
NosiCHEHMNe 3alLLo Taka e
OLeHeHO)

Koe e no-BaxHo, a koe — No-marko BaXKHO/Norm4Ho/ymecTHo/
CbOTBETCTBA Ha ...7 Kak ce e nuameHnuno...? [1okornko ce e
nameHuno...? Hameperte rpelukara... [lanite oueHka/oueHeTe
3HaAYMMOCTTA Ha ... 3awuTete cBouTe yoexaeHns/nosuums. ..
[anTe konMyecTBeHa 1 kayecTBEHA OLEHKa (NpocrneneTe n
HanpaseTe u3Bop)... OTHeceTe ce KPUTUYHO. ..

CTy,[[CHTI/ITe HUMaT pa3sHOIIOCOYCH 3arac OT 3HaHWUA U ONPCACIICH COLINAJICH OIIUT,
CIIOCOOHH ca J1a YCBOSABAT UHTCIPATUBHU 3HAHUA U YMCHU A, KOUTO CC TpaHC(bOpMI/I-
par B KOMIICTCHIUU IPHU HAJIMYIUEC HAa MOTHUBAITUOHHU MCXAHU3MU U MMOJIOKUTCIIHO
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OTHOILICHUE KbM aKTUBHA TpyaoBa AeiHOCT. [IpenonaBaTtenst Moxe Jia TOCTaBU
3a0auu 3a GopMUpaHe HA UHTETPATUBHH MUCJIOBHH KOMIICTCHIIMM HA OCHOBATa Ha
JIOTUYeCcKOTO, pobiaeMHoTo 1 KM, karo: ycBosiBaHE Ha 3HaHHS 32 3aKOHUTE U Me-
TOIUTE Ha JIOTHYECKOTO ¥ KPUTUYHOTO MHUCJICHE, 32 OCHOBUTE Ha KPUTHYHOCTTA U
CaMOKPUTHUYHOCTTA; OBJIA/IIBAHE HA XUIIOTETUKO-eyKTHBHATA JIOTHKA HA MHUCIIE-
HE C eJIEMEHTH Ha KPUTUYHOCT; 0Oy4eHHEe B YMEHUs 3a pa3OMpaHe Ha JOTUUSCKH-
te npoueaypu Ha KM: o0sicHeHUe U MPEAIoNoKeHHe, J0Ka3aTeJICTBO U OMPOBEP-
’KEHHE, I0BOJ], apryMEHTALsI, OLICHKA U CaMOOIIeHKa; (JOpMUpaHe HA CUCTEMa OT
YMEHHUS 32 KPUTUYECKO MHUCIICHE B CIICIIMAIIHO OPTaHU3UPAaHU y4eOHU CUTYaLlUH;
(dbopmupane Ha yMEHUs 3a HACHTH(UIMPAaHEe Ha JJOTHYECKHU IPEIIKU U KpUTHIECKa
OLICHKA Ha SIBIICHUS M MTOBE/ICHHsI; 00yYCHHUE 3a MPUI00MBaHE HA YMEHHS 32 JIOTH-
yecko, KM B pa3nuyHu Hay4HU 00JIACTH, paKTHYECKa ACHHOCT M OOIIECTBEHHS
xuBoT (Chantov 2017).

B wu3cienBaHeTo ce mpeacTaBs TEOpETUUECKH 00OcHOBaH mozen (dur. 1) 3a
(dhopmupane Ha KM y crynentute. Tolt ce cheTou nieT ON0Ka: yenesu 010K, yHK-
yuonanen 610K, cvovpocamenen ONOK, OpeaHu3ayuoren 610K U OUACHOCIUYHO-
oyenvuen 00K,

Lenesusim 610k e IBUKEIATa cuia 3a npoueca Ha popmupane Ha KM. Ot Hero
3aBUCH ChIBPKAHUETO HAa BCEKU OT ocTaHaimuTe Onokose. Llenrta mo3BossiBa na ce
OIPeNieNId ChIBPIKAHUETO HA 33JauuTe, METOAMUTE, IPUHIMITUTE U CPEICTBATa Ha
npodecrnoHaaHoTo 00y4yeHue. B To3u CMUCHIT ONpeIeNITHETO Ha LETUTE BCHITHOCT
€ IUIAHUPAHUST PEe3yITar.

DyukyuoHarHuam 610K BKIOYBA moaxoaute 3a Gopmupane Ha KM, npunim-
nuTe U PyHKLIUHTE.

Cvovpoicamentusm 610K XapaKTepu3upa OCHOBHHTE HANpaBJICHHs B Ipolieca
Ha (opmMHpaHe HAa KOMIIOHCHTHTE (MOTHBAI[HOHEH, KOTHUTHBEH, JICHHOCTEH, pe-
¢nexcuBen) Ha KM.

Opeanuzayuonnusim 610K NPENCTABIIsBA METOMYECKA CHCTEMa, OCTPOCHA Ha
OCHOBaTa Ha KOMIIETCHTHOCTHHS TIOIXO/ B 00Y4EHHETO, a TaKa ChIO ¥ HAa TCOPHSI-
Ta Ha ITBJIHOTO YCBOSIBAaHE HA 3HAHMATA, YMCHUSTA, HABUIIUTE U KOMIICTCHIIUHUTE U
oTpassiBa npotueca Ha popmupane Ha KM.

Huaznocmuuno-oyenvunusm 610K OCBHILECTBABA PEIOBHA MPOBEPKA M KOHTPOI
BBPXy X072 Ha (opmupanero Ha KM. Toli npe/rmonara AMarHoCTHKa Ha HUBOTO Ha
¢dopmupanoct Ha KM. Ta3u quarHocTrka e CBbp3aHa ¢ aHaJIu3 Ha HHTEPECUTE Ha Ob-
JICIIUTE CIELHAIUCTH B olpeesieHa cdepa ¢ ories npodecHoHaIHaTa UM JSHHOCT.

[MpuaBMKBaHETO IO OTHEIHHUTE OJIOKOBE MHTEH3H(DUIIMpPa npoleca Ha (HopMu-
pane Ha KM. Te ce peanusupar B HOCTOSIHHA B3aMMOBPB3Ka C X012 U ChIbpIKaHHe-
TO Ha JICHHOCTTA Ha CTYJCHTHTE, KOPUTUPAHA OT MPETOAaBaTeNsl CIIOPE] KOHKPET-
HHUTE CUTYaI[MH M JIMYHOCTHUTE OCOOCHOCTH.

MogpensT (¢ur. 1), npeacrassiig TexHonorusra 3a popmupane Ha KM, moxe aa
CITY’)KH KaTO PBKOBOJCTBO Ha IpENojaBaTessi B u30opa My Ha aJIeKBATHU METOJIH,
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®urypa 1. Mozen 3a popmupane Ha KM

KOHKPETHH NMpHUioMHU Ha o0ydenue, GopMH Ha OpraHu3anus Ha ydyeOHaTa AeHHOCT
1 OIIEHKa 10 BpeMe Ha 00yUeHHETO.
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KbM nedacocuueckume ycnosus 3a popmupane Ha KM morar na Obnat ot-
HECEHU CJICJIHUTE: BKJIOYBAHE B 00pa30BaTEIHUTE CTAHIAPTH U MPOrpaMu Ha
y4eOHO ChABpIKAHUE, CIIOCOOCTBANmO 3a pa3Butue Ha KM; cemuHapu u cre-
LUAJIHA TPOCKTHU; OTACJIsIHE Ha Mpo(eCUOHATHUTE KOMIETESHIIMH, YMCHHUS U
HaBUIH, criocobcTBamu KM; MoAroTroBka Ha MpernojaBaTeICKi CbCTaB, IPUTE-
y)apaill Tpo(ecHoHaTHN KOMIICTCHIIUU B 00JIaCTTa HA JJOTHYECKOTO U KPUTHY-
HOTO MUCJIEHE; KOOpAWHAIMS HA M3CIEJABaHUITA B 00JlacTTa Ha Pa3BUTHE Ha
MHCIICHETO; OOMEH Ha ONUT Ha M3CJEAOBATEIIH U MPEroJaBaTeIu 38 HHOBAIU-
WUTE B TEXHOJOTUHUTE 3a (pOpMUpaHE HA KPUTHYHO MUCIICHE Ha KOH(EPECHIUU,
CEeMUHApU U B CICHUATHU MPOCKTH.

Juoaxkmuueckume ycnosus ca: pa3paboTKa Ha CIENUAJICH Kypc; BKIIOYBAHE B
ChIBPIKAHUETO HA JPYTH YUeOHU AUCIUIUIMHY Ha 3a/1a4U, IPOOJIEMH, YITPaKHEHUS
Y Ka3yCH, HACOUEHH KbM 0TPabOTBaHE HA MUCIIOBHU KPUTHUYECKU YMCHHUS, HATUYNC
Ha JUArHOCTUYHHU METOMAHU 3a ompenaeisHe HuBoto Ha KM, oTunTallku Bb3pacToBU-
T€ 0COOCHOCTH, CIIOCOOHOCTH W JKUTEHCKHUS ONMUT Ha o0y4aeMuTe; pa3paboTBaHe
Ha UHTEPAUCIUILNIMHAPHU TexXHoJoruu 3a Gopmupane Ha KM; npueMcTBEHOCT B
TexHosoruuTe 3a popmupane Ha KM y crynenture.

B 3akiroueHure MoXe J1a ce Kaxe, 4ye 00y4eHHUe 0 BUCIIA MaTeMaTHKa, KOSTO €
HAco4YeHO KbM (opmupane Ha KM, Bou 10 OBUIIABaHE KAY€CTBOTO HAa BUCIIETO
oOpasoBanue. To ciocoOCTBa 32 JOPMHUPAHETO Y CTYACHTUTE HA KaYeCTBA KaTo JIO-
TUYHOCT, T'hBKABOCT, IUIAHUPAHE, HACTOMYUBOCT, OCh3HABAHE U TOTOBHOCT 32 KOPU-
rUpaHe Ha CBOUTE IPEIIKH, KOUTO ca UM HEOOXOUMHU B ObjIelara mpodecruoHaiHa
JIEMHOCT.

[IpakTryeckara 3HAUUMOCT Ha U3CJIEIBAHETO CE€ ChCTOM BbB BE3MOKHOCTTA 32
peanu3anus Ha MONYYCHUTE PE3YATATH B CICAHUTE HAIIPABICHUS.

1. CucteMHO U3MONI3BaHE HA Pa3pa0OTEHUTE HAyYHO-METOAMYECKA OCHOBH 3a
MOCTPOsIBAHE HAa Y4YeOHU IJIAHOBE M MPOrPaMU, 3aHITHS M0 (PyHIAMEHTAIHUTE U
CHEIMATHUTE TUCIUTLINHY C 1eJ1 TOBUIIaBaHe e(DEeKTUBHOCTTA HAa O0YYCHUETO MPU
€IHOBPEMEHHO CHKpAIllaBaHE Ha ayJUTOPHATA 3a€TOCT HA CTYICHTUTE.

2. 3acuiBaHe Ha POPECUOHATHO OPUCHTALIMOHHUS KOMIIOHEHT Ha 00pa3oBa-
HUE 4Ype3 U3I0JI3BaHe Ha YYeOHU 33/1aui, MAaKCHMAJTHO MPUOJIMKABAIIIH CE 0 peall-
HUTE IPO(ECUOHATTHY 3a]1a4H, PEIIIaBaHU OT CIICIIHATUCTUTE B 00JIACTTAa HA HOBHUTE
“H(OPMAIIMOHHY TEXHOJIOTUU ¥ HHCTPYMEHTAHU CPEJICTRA.
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CONNECTION BETWEEN CRITICAL THINKING
AND COMPETENCE BASED APPROACH WHEN
LEARNING CALCULUS

Abstract. In this article, an analysis of a topical problem for university didactics
concerning the formation of critical thinking (CT) in students in the process of
modernization of higher education has been made. A comparison is drawn between
properties of both ordinary and critical thinking. Special attention is given to the
relationship between CT and competence-based approach in learning Calculus. A
model of CT formation in students has been presented and detailed consideration
given to pedagogic and didactic conditions for CT formation.

Keywords: critical thinking (CT); competence-based approach; calculus learning
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