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BBEJAEHUE

AKTYyaJbHOCTh HccenoBanus. I[IpoOiema OLEHKM KadecTBAa 3HAHUU
OyoyImux y4HWTelIled MaTEeMaTHUKH SBIISACTCS IIUPOKOW OO0JACThIO TMEIarorMYecKux
uccienoBanuii. OnEeHKa TeCHO CBSI3aHO C TAKUMHM MOHSATUSIMU KaK KOHTPOJIb 3HAHUM,
YMEHUH W HaBBIKOB, II€JarOTHYCCKOE W3MEPEHHE, aTTecTallds, MOHUTOPHHT,
TECTUPOBAHUE YPOBHS MOJATOTOBKHU. B coBpeMeHHOI cucTteMe 00pa30BaHUs HaJTUYKE
3¢ (hexTUBHOMN, HAYYHO-OOOCHOBAHHOW CHUCTEMBI OLIEHKH KadecTBa 3HAHUW OyIyIInX
YUHUTENEH MaTeMaTHKU SIBISETCS aKTyaJlbHOM mpoOseMoil. Jlo cux mop cucrema
OIICHMBAHUS B HAIlleH pecryOyIMKe JIEUCTBYET KaKk PaH)>XKMpPOBAaHHAs CUCTEMA OICHOK,
HEe o0ecneuynBaromas oOOBEKTHBHOCTh OleHKA. HaoOopoT, B 3TOil cucreme
npeobaamaeT CyObEKTUBHBIA XapaKTep, pacHpenessSiomnuid CTYJASHTOB IO TpyIaM
(«TBOGUHHUK»,  «TPOCUHUK»,  «YIApPHUK»,  «OTIUYHUK»). HeoObeKTUBHEIE,
HEHAJSKHBIC  M3MEPUTEIbHBIC HMHCTPYMEHTBI  TakWe, KaK  TPaTUIIMOHHBIC
KOHTPOJIbHBIE PabOThI, JUKTAHTHI, MICEBIOTECTHl HE NAIOT TOYHOM HMHQPOpPMALUU O
peaTbHOM COCTOSIHUM KQ4ECTB 3HAHUM OyAyIINX YUUTENIed MaTeMaTUKH.

B cucreme moaroToBKM OyAymuX yYUTEIeH MaTEMaTHKHA MPOIECC OIICHUBAHUS
UrpaeT BaXHYI0 W 3HAYUTENIbHYIO pojb. CylIeCTBEHHOCTh, BaXXHOCTh U
HEOOXOJIMMOCTh JIaHHOTO Tpoliecca OOOCHOBBIBAIOTCS BO MHOTHUX HCCIIEIOBAHUSIX
(padoTel ABanecora B. C. [7, 8, 9, 10, 11], bBaxmytckoro A. E. [31], becnanbko B. I1.
[39, 40, 41], T'yzeeBa B. B. [54], XKaksinoekoBa M. [60], Kanasioaesa C. K. [77, 78,
79, 80, 81, 82, 83, 84, 85, 86, 87, 88], Kampues B. A., Illumosa C. A. [183],
Maitoposa A. H. [113, 114, 115], Tans3unoii H. ®. [167], MamsiToBa A. M. [119],
bekboesa U. B. [33, 35], Kenauodekosoii A. O. [92], Bekexanoa M. M. [36, 37],
Kaceimogoii I'. [90], XKynycakynosoii A. JI. [63], Ucakoroii B. [75], baiiTyronosoii
XK. A. [29, 30]). Ha ceroausimiHuii geHb B MEIarorn4eckoil Hayke OOJBIIIMHCTBO
UCCJICIOBAHUIA  TIOCBAIICHO BHAaM W (GopMaM  OIGHWBAaHHS, BOIpPOCaAM
O0OBEKTUBHOCTH, HETMPEPHIBHOCTH M TOJIE3HOCTU. KpomMe TOoro, Takxe akTyaabHBI
BOIIPOCHI, CBSI3AHHBIE C CAMOOIIEHKOW, caMOKOHTposieM. OmnpeseneHne 3HaYMMOCTH

npouecca OMCHMBAHHA TAKKC AKTYaJbHO, KaK M BCCTO IIECAArorudcCKoro mpouecca,



OMOTaromero (QopMHUpoBaTh JUYHOCTh, pPa3BUBATh €ro CIOCOOHOCTH, KaK B
JUYHOCTHOM, TaK U B MPO(ecCHOHATBHOM IIJIaHE.

VYcnex mpouecca MOATOTOBKM OyIylIMX YYWUTEIEH MaTeMaTHUKU 3aBUCHUT OT
MHOTUX (PaKTOPOB. DTOT MPOIIECC JOIKEH OBITh LIeJICHANPABICHHBIM, HETIPEPHIBHBIM,
BBICOKOOPTaHU30BaHHBIM. [|OMOMHUTEIBHBIMU, HO HE MEHEE Ba)KHBIMHU (DaKTOpamu,
BIMSIONIMMM Ha YyCHEX JaHHOro Ipolecca, SBJSIOTCS MOTHBaLUs, OLEHKAa H
caMOOIIeHKa Oyaymux yuutened matemaTuku. OIeHKa KauyecTBa 3HAHWHA OYIyIIHX
yUUTENEeH MaTEMATUKH JOJKHO IPOBOAUTHCS HE KaK OLIEHKA KOHEUHOTO pe3yJjbTaTa,
a KaK OIIEHKa BCEro Ipoliecca yCBOeHHs 3HaHUi. COBMECTHO C POLIECCOM 00yUYEHUs
JTOJIKEH IPOUCXOIUT HENIPEPBIBHBIN TPOLIECC OLIEHUBAHUS.

@uKcUpoBaHUE AOCTHKEHHUH, KOPPEKLUMs JOMYyLICHHBIX OHIMOOK, a TakKke
CaMOKOHTPOJIb TAKXKE SIBJIIIOTCS 3JIEMEHTaMU HEMPEPBIBHOTO MPOIECCa OLEHUBAHMUSL.
@opMaTUBHOE OLCHUBAHHE SIBISAETCS Ba)XHBIM 3JIEMEHTOM B IUIAHE MOTHBALUMH, B
IUIaHE KOHCTPYUPOBAHUS TPACKTOPUU OOyUYEHUS, B KOPPEKTUPOBAHUU JOITYCKAaEMBbIX
OLIMOOK U B JIOCTHKEHUU Lienell 00yueHus. 31ech MPOLECC OLIEHUBAHUS UTPAET POJIb
NOMOIIHMKA Mpoliecca 00y4eHus.

BonpmMHCTBO HcclieqoBaHUA B 00JIACTM  MEAAroruyeckoro OLIEHUBAHUS
HanpaBJieHbl Ha pa3pabOTKy OOBEKTHBHBIX TEXHOJIOTMH OlLEHUBaHUS. TexHosoruu
OLICHMBAaHHS OCHOBaHbl Ha pa3IMYHBIX MeToAax oueHuBaHus. CyTb MpoOIeMbl
3aKJII0YAeTCsl B MPaBUIBHOCTH WM 3(P()EKTUBHOCTH BBHIOOpAa METOJA OLECHUBAHMSL.
MeToapl OIEHMBaHMS JIOJDKHBI COOTBETCTBOBATh 1€ OOydYeHHs, CHElUpUKe
TUCUUIUIMHBL. [Ipy KMCronb30BaHMU TEX WM WHBIX METOAOB JOJIKHBI YUYHUTHIBATHCS
TaKke BpeMEHHOU (hakTop, MacIITaOHOCTh, 00ObEKTUBHOCTh, HaJIG)KHOCTh METOJIOB U
T.J.

B nemsx mnoBbimeHuss >PQGEKTUBHOCTH M COBEPUICHCTBOBAHUS CHUCTEMBbI
OLICHMBAaHWS KauecTBa 3HAHUU OyIylIUX Y4HUTeNeHd MaTeMaTHUKd HeoOX0IuMO
oOpaTuTh BHUMaHUE Ha CIEAYIOINE TOKa3aTeIu Npolecca OLICHUBAHMUS:

. IrMOKOCTh OLICHMBAHUS, TO €CTh YUYEeT BceX (DAKTOPOB, BIUSIOIIUX Ha IMPOILIECC

MOJIFOTOBKU OYAYIINX yUUTEIeH MaTeMaTHKU;



. HEMPEPHIBHOCTh OIIEHMBAHUS, B KOTOPOM OIICHKA BBINOJHSAET HE TOJBKO
KOHTPOJIUPYIOIIHNE W TUATHOCTHYECKHE (PYHKIIMH, HO U TOMOTA€T U MOTHBUPYET
CTYJIEHTOB K MPUOOPETEHUIO HOBBIX 3HAHUI Y KOMIIETEHIUH;

. O0OBEKTHUBHOCTh OIIEHWBAHMSI, TO €CTh W CTYJICHT, U TMPETNOaBaTelb AOJKHBI
OBITh yJIOBJIETBOPEHBI 3aCIyKEHHOW OIICHKOM CBOEHl paboThl, HE JIOJKHO OBITh

HHUKaKHNX HpeTeHSI/Iﬁ 1 COMHEHUI OTHOCHUTEIBHO HOqueHHOﬁ OLCHKH,

U Ka4CCTBCHHOC OINCHHMBAHHMC, TaK KaK OICHKa HE JOJDKHAa OBITh TOJIBKO
KOHquCTBGHHOﬁ;
. TCXHOJIOTHA OLICHHMBAHUA, KOTOPAA NOJIZKHO OTBCYATh TpC6OBaHI/I$IM 06HICCTBa

U LEJsIM 00y4eHUs, JOJIKHA COOTBETCTBOBATH ClieIM(UKE AUCIUTUIUHBI.
BakHbIM MOMEHTOM SIBJISICTCSI TaK)Ke HEOOXOAMMOCTh HAXOXKJICHHUS CPEACTB U
cIoco0OB OIeHMBaHHWA KadecTB 3HaHuMM. OIEHKa KadecTBa 3HAHUM JIOJKHO

IMPOBOJAUTHCA C YUCTOM CIICAYIOIIUX BUIOB €TI0 3(1)(1)€KTI/IBHOCTI/IZ

1. YCBOEHHUE 3HaHUM N0 00BEMY UX B3aUMOCBSI3EH;

2 ONEepUPOBAHUE 3HAHUM B X CBS3AX;

3. YCBOCHUE 3HAHMM, HABBIKOB U YMEHUN B X KOMILJIEKCE;

4 YPOBEHb CPOPMUPOBAHHOCTH MUPOBO33PEHHUS CTYJEHTOB.

Onenka 3TuUX BUAOB 3(P(HEKTUBHOCTH HE B OTIEIBHOCTH KaXJOTo, a UX
COBOKYITHOCTH, €CIIM HE BCEX BHUJIOB, TO, IO KpalHEW Mepe, UX HEKOTOPBIX
O00ObEeIMHEHUHN, MHTETPALMM PA3JIMYHBIX KAueCTB 3HAHUM TECHO B3aMMOCBS3aHA C
OLICHKOW YPOBHEN YCBOEHHS 3HAHUU.

Jlns onpeneneHusi YpOBHS YCBOCHHSI 3HAHUM MBI JIOJDKHBI POBECTH OLICHKY C
MOMOIIBI0O  PA3IMYHBIX METOA0B. (OCHOBHBIMM METOJAMHU  OICGHUBAHUSA Ha
CErOJIHSIIIIHUI JI€Hb SIBIISIIOTCA MEIaroru4eckoe TECTUPOBAHUE, OLICHHBAHUE C
MOMOIIBI0 KEHC-TEXHOJIOTUH, OlIEHMBaHWE ¢ ToMolls mnoptdonuo. OgHuM U3
aKTyaJIbHBIX BOIMPOCOB SIBJISIETCS TOWCK HamOosiee d(PPEeKTUBHOTO METO/a
OIICHWBAHUS I OMPEJEICHUS YPOBHS YCBOEHHUS 3HAHHMM CTyneHTOB. Pa3paboTka
COBpeMEHHOU A()PEKTUBHON TEXHOJIOTHHU JJII OIEHKH KauyecTBa 3HAHWM CTYJEHTOB

TpeOyeT Hay4dHO-0OOCHOBAHHBIX M HOBATOPCKUX HJEH, KOTOPBIC JODKHBI IOMOYb H



MIPETIOIaBATEI0 M CTYJEHTY OOBEKTHBHO OIICHUTH MPOJIEIaHHYI0 pabOTy B MpoIiecce
oOy4JeHwUS.

Ecnu oOpaTuThCS K MMOATOTOBKE OYAYIIUX YIUTCICH MAaTEMAaTUKH, TO C Y4ETOM
BCEX BBINICYKA3aHHBIX JJEMEHTOB HYXHO PACCMOTPETh CHEHU(PUKY CHCTEMBI
MOJTOTOBKY OYIyIIMX ydHTeNed MareMaTuku. Hy)KHO M3y4HTh BIMSHUE U YPOBEHb
YCBOCHUS CIICIIMAIIBHBIX JUCITUILUIHH, KOTOPbIE (POPMUPYIOT OYIYIIIEro CIICIIHAIUCTA.
Yro mpejmaraeT coBpeMEHHas CHCTeMa OOpa30BaHHS TMPHU IMOATOTOBKE OymyIIuX
CICIIUAIMCTOB, B YACTHOCTH YYUTEIICH MaTEeMAaTHKH.

OCHOBHBIMH NPOTHUBOPEYHUAMH B TAHHOM HANPABJIEHUH SABJISIIOTCH:
. pa3paboTaHBl HOBBIC TOCYJAPCTBEHHBIC OOpa3oBaTEIbHBIC CTAaHAAPTHI Ha
OCHOBE KOMIIETEHTHOCTHOTO TIOJXOJa IO TMOJrOTOBKE OyAyIIUX Yy4HUTENICH
MaTeMaTUKH, HO TPHU O3TOM HE OOOCHOBAaHBI W HE pa3pabOTaHhl KOHKPETHBIC
MEXaHM3Mbl W METOJbl OIICHUBAHUS KOMIICTCHIIMM ¢ 3HaHMK  OyIyIIuX
CIIELIMAJINCTOB;
. B cHCTeMe O00pa3oBaHUsA MPOUCXOAUT  TEPEX0J HAa  JIMIYHOCTHO-
OpPUEHTHUPOBAaHHOE OOYUYECHHE W OIICHMBAaHHE C YYETOM BO3MOKHOCTEH Ka)Jaoro
CTyJIeHTa, HO OpraHu3aIus o0pa30BaTEILHOTO MPOIECca, B TOM YUCJIE OpTaHU3aIns
mporiecca OLICHUBAHUS KAaYeCTBCHHBIX 3HAHUM OPHEHTHUPYETCS HAa CTaphie METOIbI
o0y4eHHUs ¥ OIIEHUBAaHUs, KOTOPOE OPHUEHTUPOBAHBI HA CPEHEr0 CTyAeHTa 0e3 yuera
WX JAYHOCTHBIX CITOCOOHOCTEH.
. MOATOTOBKA OyAyIIMX Yy4YWUTENIeM MaTeMaTHKH OCHOBaHAa Ha H3YYEHUH
TPAJAWIMOHHBIX KYpCOB TIO METOJOJIOTHMH OOy4YeHWsS W OIICHWBAHWS, a BHEIPCHHUE
HOBBIX TEXHOJIOTHH OOY4YeHWsS W OICHUBAHWUA TPeOyeT HOBBIX HAyYHBIX
HCCIICIOBAHUM M pa3pabOTOK JIJIsT 000CHOBAaHHOCTH UX IIPUMEHCHHS Ha IIPAKTHKE

OCHOBHBIMH MPOOJIEMaMH TIPH MOATOTOBKE YUHUTEEH MaTEMaTUKH CBSI3aHHBIC
C TIPOIIECCOM OIIGHWBAHMS SIBIISIOTCS: OTCYTCTBHE CHCTEMATH3allMHM TIpoliecca
OIICHMBAHUS;, HAIMYUE CyOBEKTHUBHM3Ma B MPOIECCE OIICHWBAHUSA 3HAHWUN, HU3KHE

MOKa3aTeNId HaJeKHOCTU 1 3(()EKTUBHOCTH MHCTPYMEHTOB OIICHUBAHUSI.



Hecmotpst Ha GoibIIoe KOJIMYECTBO HAYYHO-TIEAArOTMYECKUX HCCIIEIOBAHUN
II0 OLICHMBAHMIO KA4ECTBA 3HAHUM, €CTh AKTYaJbHBIC BOIIPOCHI MCCIIEIOBAHUA I10
OLICHUBAHUIO, CBSI3aHHBIE C OLIEHUBAHUEM KOHKPETHBIX YUE€OHBIX TUCLUIUIMH B BY3€.
OTO CBs3aHO € OCOOCHHOCTSIMH, CO CHeUU(UKOW HX OOY4YeHHs, C METOIUKON
OoOyueHUsT W OLEHUBAaHUSA KaXIOW ydeOHOW aucuuiuiuHbl. MccrnenoBaHus 1o
NEJarorM4eCKOMy  OLICHMBAHUIO 3HBaHMM Kypca ‘“Maremarndyeckuil aHamus”
TpeOyIOT MOMOJHUTEIbHBIX HMCCIEAOBAHUN, TaK KaK HMCCIEJOBAHMNA MO JaHHOMY
HaIIpaBJICHUIO OYEHb MAJIO.

Bce BbllIeHa3BaHHbIE TPOOJIEMBI MPUBEIU K BbIOOPY TEMBI HCCIEIOBAHMS:
«OueHuBaHMe Ka4yecTBa 3HAHUM OyaymIuX y4yuTeledl MaTeMAaTHKH MpH
o0yueHnu Kypca «MaTeMaTHYeCKHIT aHAJIN3Y.

CBsi3b TeMBbI AHCCEPTAIMM C KPYNHBIMH HAaYYHbIMM NPOrpaMMaMHu.
Pabora BbINOIHEHA B paMKaxX HAyYHO-UCCIIEI0BATENIbCKUX Pa0OT MO MEeAarorn4eckon
HAayKe€ M METOJMKE IPENOoJaBaHUsl MATEMATHYECKUX IMCLMIUIMH, NPOBOJHMMBIX B
Happiackom rocynapcrBeHHOM yHUBepceuteTe uMenn C. Haamarosa.

Henp wucciaenoBaHusi sBIsieTcss pa3paboTKa HAIEKHOTO U OOBEKTHUBHOIO
WHCTPYMEHTA OILICHMBAHUS KauecTBa 3HAHWM OynylmMX yduTelned MaTeMaTHUKUA B
o0ydyeHnu Kypca «MareMaTHIeCKU aHaIH3.

3agaum nccjie0BaHuA:

1. Ilpoectu aHaIU3 HAYYHO-TIEJATOTMYECKUX MCCIEIOBAHUN MO mpodiemMam
OOBEKTUBHOIO TMEJAarorMuecKoro OLIEHWBAaHUS W OINPEAETUTh MECTO U PoJib
OLICHMBAHUSl KayecTBa 3HAHWM OyIylIMX Yy4HTelled MaTeMaTUKU B CHUCTEME HX
0o0y4eHUs U MOJITOTOBKH;

2. W3yunth mnposiBIeHHE KauyecTB 3HAHUN CTYICHTOB BO B3aUMOCBS3H CO
CTPYKTypol Kypca «MaTemMaTuueckuil aHajiu3» B MPOIECCe MOATOTOBKH OYIYIINX
YUYUTEIEN MaTEeMaTUKH;

3. Pa3paborarh MHCTPYMEHTHI OLICHMBAHUS KayecTBa 3HAHUN OyaylIuX y4duTenen
MaTeMaTUKU TNpPH U3y4eHUU Kypca «MaTreMaTHYeCKHil aHaldu3» C HCIOJIb30BaHUEM

COBPCMCHHBIX MCTOA0OB OLICHUBAHWA,;



4. TlpoBepuTh IKCIEPUMEHTATIBHO 3((HEKTUBHOCTH pa3pabOTAHHOTO MHCTPYMEHTA
OLICHMBAHUS Ka4eCTBA 3HAHUI OyAyIIUX YUYUTEIEH MATEMATHKH.

Hay4Hasi HOBH3HA HCCIIEIOBAHUS 3aKIII0YAETCS:

o B BBIIBJICHUM 10 YPOBHSAM KadecTBa 3HAHWW B3aUMOCBS3EM MEXKIY
pPa3IMYHBIMA Ka4yeCTBAMM 3HAHWW B HM3y4YeHUM Kypca «MaremaTHYecKud aHaau3»
OyIyIIMMU YYUTEIIIMA MaTEeMaTUKU;

o B OIPEACTICHUH C MOMOIIBIO MEAArOTHYECKOro IKCIEepUMeHTa 3PHEKTUBHOCTH
IIPUMEHEHUSI COBPEMEHHBIX METOJOB OLICHMBAHUS WHTETPUPOBAHHBIX KA4deCTB
3HAaHUM Ha MpUMeEpE COAEPKaHUs Kypca “MaremaTuyeckuil aHanusz”,

. B CHCTEMATH3allMH IEJATOTMYECKUX TECTOBBIX 3aJaHUM I OLICHUBAHUSA
WHTETPUPOBAHHBIX KAa4E€CTB 3HAHUM B M3y4YEHUU Kypca «MaTemaTHYecKud aHaau3»
OyAyLIMMH YUUTEIIMU MaTEMAaTUKH.

IIpakTHyeckass 3HAYMMOCTb MCCJICIOBAHUS 3AKIIOYAETCA B UCIIOJIb30BAHUU
COBPEMEHHBIX METOJOB OLICHKM KauyeCTB 3HAHWI OYyIyIIMX y4HTEJIed MaTeMaTHKU
npu o0yueHMM Kypca «MaTemaTuueckuil aHanus», KOTOpas JOJDKHA IOBBICUTH
KaueCTBO HMX IIOATOTOBKM M COBEPIICHCTBOBATH IPOLECC OLECHWBAHUS KadecTBa
3HAHUU CTYAECHTOB.

OcHOBHBIE 10JIOKEHHUSI, BBIHOCHUMBbIE HA 3aMTy. HOBBII MOAX0/ K OLICHKE
KauecTBa 3HAHUU OyyIIMX yYUTEIe MaTEMaTUKU CO3/Ia€T YCIOBUSA JIJIsl TOBBILLICHHUS
pe3yJabTaTUBHOCTU Ipoliecca OOydeHMs, (POPMHUPOBAHUS JIMUYHOCTHBIX KadyecTB
YUUTENS HA OCHOBE HUKECIEAYIOIINX MTOJIOKEHHMN:

. aHaJIu3 HAy4YHO-NENAarOrM4eCKOM JIMTEepaTypbl 10 OLEHMBAaHHUIO KadyeCTBa
3HAHWW OyAyIIUX Y4HTelled MaTeMaTWKu mpu oO0ydeHuu Kypca «MaremaTtudeckuid
aHaIu3»;

. MIPOSIBJIEHUE KAYECTB 3HAHUM, UX B3aUMOCBS3EH MO YPOBHSM KA4ye€CTB 3HAHUU
Ha npuMepe Kypca «MaTteMaTH4eCKUil aHaIu3»;

. METOOUYECKUE YCIOBHS 10 OLCHWBAHUIO KAadyeCTB 3HAHUM CTYJIEHTOB C

IMOMOIIBbO COBPECMCHHBIX MCTOJOB OLICHUBAHM,



. HKCIIEpUMEHTaIbHAas MpoBepKa F3PPEKTUBHOCTH pa3pabOTaHHOTO UHCTPYMEHTA
JUIS OLIEHMBAHUSI KauecTBa 3HAHWM OyAyIIMX y4WTEIed MaTeMaTUKHU MpU U3YUCHHUH
Kypca «MaTteMaTH4ecKuil aHaJIH3».

JInuHbIi BKJIAA coMcKaTeJsl 3aKII0YAETCsl B TOM, YTO COMCKATEJIEeM CleJaH
aHaJN3 HAyYHON-TIENAarorn4eckoi JUTEepaTyphl MO BOMPOCAM OIICHWBAHUS KayecTBa
3HAHUI MOJATOTOBKH OYAYIIMX YUWUTENeH, MPOBEACH MEeJarorn4ecKuii SKCIIEPUMEHT
M0 OIICHKE KayecTBa 3HAHWM OYyIyIIUX y4HUTEJIeH MaTeMaTHKH, C HUCIIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB OLIEHUBaHMS, 00paOOTaHbl pPe3yibTaThl SKCIEPUMEHTa W
CIeNaHbl HAyYHO-TEOPETHYECKHE BBIBOJIBI IO METOJaM OIICHUBAHUSA, KOTOPHIC
OCHOBAHBI HA CTPATETUAX M HAMPABJICHUSIX COBPEMEHHON MEAarorndecko HayKu.

Anpobanusi  pe3yJabTaToB auMccepramum. Pe3ynabTarel  HccieaoBaHUs
JIOKJIaIBIBAIIMCH, 00CYKIANNCh U TIOTYYIIA OJ00pEHNEe Ha HAYIHBIX KOH(PEPEHIUSX,
CEMHHApaX, COBEUIaHMSX, a TakkKe ampodalus OCYyIIEeCTBIsIach B IpoLEcce

MyOJIMKalMU B HAyYHO-METOIMYECKUX KypHanax [16, 17, 18, 19]:

o  PecnyOnukanckas HayudHO-TipakTHdeckas koHdepeHuus «IlIpodeccruonanbpHoe
oOpa3zoBaHue B By3€: MPOIECCHI, MPOOJIEMBI, pe3yJIbTaThDy, T. buiikek, 2007;

o  Hayuno-mpakTtuueckass mnemarorudeckas KOH(GEpPEHIUs, TMOCBAIIEHHON 75-
netuto cpeaneil mkosbl Ne2 mm. B. II. UkanoBa «OOpaszoBanne B XXI Beke:
TpaJuIINK, TPOOJIEMBI, TEPCIIEKTUBEIY, T. Hapwia, 2007;

o  PecnyOnukanckas HaydHO-TipakTHueckas koH(pepennus «Hayka u mHHOBaIMs»,
nocesieHHou 12-netuto oopazoanust HI'Y, r. Hapein, 2008;

o  MexnyHapoaHass HaydHO-TIpaKTU4YeCKass KOH(EpEeHIus, TOoCBsAlleHHas 15-
netuto oopaszosanust HI'Y, r. Hapein, 2011.

ITotHOTAa OTpakeHUs1 Ppe3yJbTATOB JAUCCEPTAMH B IMyOJHKAIHUAX.
PesynbpTaThl nccrienoBaHuil OMyONMKOBAaHBI B MaTepHasiax KOH(GEpPEHIUs, HayYHbIX
KypHanmax B Bujae 25 crarbeid (3 craThu B 3apyO€XHBIX JKypHanax) u 1
MeToaudeckoro mocobus. M3 Hux 12 crartbeil omyOJUMKOBaHBI B KypHaJIax C

HEHYJIeBbIM UMITakT-pakropom PUHII.



CTpykrypa u o0beM auccepranuu. J[uccepranys COCTOUT U3 BBEACHHS, TPEX
IJ1aB, 3aKjloueHus, Oubnuorpaduu u npunoxeHud. ColepxkaHue IUCCEPTALNU
u3jio)keHo Ha 178 crpanmmax, coaepXut 26 pHUCYHKOB, 7 TaOJuIl, CITMCOK

HCII0JIb30BAaHHBIX HCTOYHHUKOB 13 184 HamMeHOBaHUM.
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I'/IABA 1. BOITPOCbHI OHEHUBAHUSA KAYECTBA
MATEMATHUYECKOH NOAIOTOBKHU CTYJEHTOB B TEOPUU
N HA ITPAKTUKE

1.1. AHaau3 cocTosTHUSI NMP006.J1eMbl OIIEHUBAHUS B 00yUYeHUN MaTeMaTHKe

[ToaroToBKa BICOKOKBATH(UIMPOBAHHBIX KaJIPOB — OJHA U3 3HAYMMBIX LI€JIEH
NeJaroruyeckoi Hayku. M3ydyeHrne JaHHOTro Ipouecca sIBISETCsl IMUPOKO 00JacThIO
NEeAarornyeckux MUccieoBaHuid. B mpouecc moaroToBku OynyliMx CIEHUAIMCTOB
BXOJIUT HE TOJIbKO y4eOHBIN MPOIECC, BKIIOYAIONINHN B ce0st Bce (POpPMBI OpraHU3aIiu
ayJUTOPHBIX (JIEKLIMU, CEMUHAPBI, IPAKTUYECKUE U Ja0OPATOPHbIE 3aHATHUS, MOJYJIH,
9K3aMEHbI) W BHEAYJAUTOPHBIX 3aHATUN (pa3jMuyHble BUABl TPAKTUK, J1€0aTOB,
KOH(epeHUnid, TUCITYTOB), HO U MPOLECC OOMEHa OMBITOM Ha MPAaKTUKE, MPOLEecc
OLICHMBAHHUS 1 MOHUTOPHHIA B X0Ji¢ IpodeccnoHanbHoi nedarenbHocTu. [loaroroska
OyIylIMX CHEUUATUCTOB HEMPEPHIBHBIM MHOTOTPaHHBINA CIIOKHBIN MPOLIECC, KOTOPHIN
KacaeTcsl He TOJIBKO MeIaroruueckoi HayKu, He TOJIbKO CHUCTEMbl 00pa30BaHUsl, HO U
rocyiapcTBa M cCOIMyMa B HEH, a Takke (MHAHCOB, pbIHKA Tpyna, CTpaTeruu
rocynapcrsa [22].

[ToaroToBka Oymymux yuuTened — OJUH U3 KPYMHBIX OTpacie U3 MHUPOKOTO
CHEKTpa MOATOTOBKH PA3IMYHBIX CHEHUATHCTOB. DTOT MPOLECC CIOXKEH TEM, YTO
KpOME 3HaHHUA CHEUUaJbHBIX 3HAHUA MO HM3ydyaeMoW OOJacTH, HYXKHO €Ille 3HATh
NEearornyeckue TEXHOJIOTUU OOYYeHHMs] M METOJUKHU IpenoJaBaHusl CHEIUaIbHbBIX
JUCUUIUIMH. Byayiue yuuTtens AOHKHBI UMETh IMPEACTABICHHE MPAKTUYECKH 000
BCeX cdepax AesTeIbHOCTU YeloBeKa, ObITh B Kypce BCEX MOCIEIHUX JOCTHKEHUN
YEJI0BEYECTBA, BIAJAETh COBPEMEHHBIMU KOMIBIOTEPHBIMHU TexHoJIorHsMu. [Ipormecc
MNOATOTOBKM OYIyIIMX y4YWUTENEHd COMPOBOXKAAECTCS HAYYHO-TIEIarornyeCKUMHU
UCCJIEIOBAHUSIMH, CTABAIIMMHUCS CBOEH UENbIO YIYUYIIEHUE W MOAEPHHU3ALUIO
JTAHHOTO Tporiecca [22].

OngHuM M3 BaXKHBIX KOMIIOHEHTOB, COINPOBOXKIAIOIIMX MPOLECC MOArOTOBKH
OyAylmMX CIEUHATUCTOB, SIBISETCA Mpollecc OlieHMBaHUsA. B nmanHoMm maparpade
M3Yy4YeHbl TPOOJIEMBbI OLIEHUBAHUSA NIPU MOATOTOBKE OYAYIIUX YUUTEJIed MaTEMATUKH.
Kak oTmMedueHO BbllIE, NOKAa3aTeid CHUCTEMbl OLEHUBAHHUA M €CTh OCHOBHBIC
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npo6JieMbl JaHHOTO Mpolecca. MBI cliejaeM aHalIu3 Mo JaHHOW MpobieMe ¢ y4eToM
O0COOCHHOCTEH NMaHHOW MPOOJIEeMAaTUKH B paKypce MOATOTOBKHU OyIyIIMX ydUTENen
MaTE€MaTHKH.

Marematnueckoe 00pa3oBaHHE TMPEACTABISET COOOW CHCTEMY TOATOTOBKH
CHELIMAIUCTOB B 00OJACTM MaTeMaTHKM M CMEXHBIX C HeW oOjacrtedd, rae
IPUMEHSICTCS MaTeMaTndeckas Hayka [52].

[Ipn omeHuBaHMM KayecTBa 3HAHUW OyAyHMIMX Y4YUTENEH MaTeMaTUKU

HCO6XO,ZIHMO YUYUTHBIBATH CJIICAYIOIIUC O0COOCHHOCTH MaTEMaTHUECKOTO 06p8,30BaHI/I}I:

. pOJNIb M MECTO MAaTEMAaTHMKHA BO B3aUMOCBSI3H C APYTMMH HalpaBJICHUSAMH
HayKH,

. TEOPETUYECKOE U NIPUKIIAJHOE 3HAYECHNE MATEMAaTUYECKOW HAYKH,

. METOJAbl ~MATEMATHYECKOM HAyKH, BKIIOYAIOIIME METOIABl  PEIICHUS

MaTEeMaTUYECKUX 3aJ]1a4, METO/IbI I0Ka3aTelIbCTBA TEOPHUH, YTBEPKIACHHIM, TEOPEM,
. a0CTpaKTHOCTh MAaTEMAaTUYECKOW TEOPUHM U KOHKPETHOCTh MPHUKIATHOTO
3HAYCHUS PA3INIHBIX MATEMATHICCKUX TCOPHUH.

OgHuM U3 TPUOPUTETHBIX HAMPABICHUN MaTEMaTHYECKOTO O0pa3oBaHUS B
HaIlell pecrmyONMKe SBISACTCS TOATOTOBKA OYIyImIMX yYWTENIeH MaTeMaTHKH.
OCHOBHOW 1I€JIBI0 B CHUCTEME CpEIHEro oOpa3oBaHUS B 00JacTH MaTeMaTHKU
aBisgeTcsi  OOy4eHHEe  yYEHHKOB  OCHOBAM  MAaTEMaTHYECKOTO  MBINIJICHUS.
MaTteMaTideckoe MBINUICHHE W TPHOOPETCHHBIC BMECTE C OTUM MaTEeMaTHYECKUC
3HaHMs 0€3 COMHEHHMS TPUMEHSIIOTCS TMpaKTUYeCKu BO  Bcex  cdepax
KU3HEICATCIbHOCTH  4YelloBeKa. MaTeMaTHYeCKUue 3HAaHWs, MaTeMaTHYeCKOES
MBIIIJICHAE TPEMOJAIOTCS YYHTEISIMH MAaTeMAaTHKH CpEIHEH IIKOJBI W IIOTOMY
IOJITOTOBKA BHICOKOKBAIM(DHIIMPOBAHHBIX YUUTEICH MAaTEMAaTHKH aKTyalbHA U OYCHb
BakHa [141].

Ente omHUM BaXHBIM MOMEHTOM SIBJIICTCS TO, YTO TPHUKIAJAHAS YacTh
MaTeMaTHKH CErofHs mnpuoOperaer Ooubioe 3HaueHune [32]. Maremarnka
MPUMEHSETCS BO MHOTHMX CMEXKHBIX HayKaX, M OIICHMBAaHUEC 3HAHWH, CBS3aHHBIX C
NPUMCHCHUEM MAaTeMAaTHKH, TaKXe MOXXET OBITh OJHUM W3 MPUOPUTETOB TIPH

MaTeMaThuyeckoM oOpa3oBaHuu. JlJis OUEHKM 3HaHMA OyAylmIuX Yy4yuTeneu
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MaTEeMAaTUKH MOKHO MCIIOJIb30BATh MIPUKJIATHBIC 3a1a4i (DU3UKUA, XUMUHU, MEIUITUHBI,
reorpaduu, OMOJIOTHUH, IKOJIOTHH.

3HaHWEe TEOPETUYECKOM MaTeMaTHUKW BaXHO C TOYKH 3pPEHUS] JHYHOTO H
npodeccuoHanbHOTO pocTa. M3ydueHne TeopeTHdeCcKuX 3HAHWN MMOMOTAET Pa3BUTHIO
a0CTPaKTHOT'O MBIIUICHUS, PAa3BUTUIO BOOOPAKEHUS, MPUCYLIETO TOJBKO YEJIOBEKY.
[IpocTpaHCTBEHHOE T'€OMETPUYECKOE MBIIUICHHE, YMEHUE aOCTparupoBaThCcsi OT
KOHKPETHBIX 3a/a4, TOMCK aHAJIOTUH U 0000IICHHE - KaK HAYYHBIC METObI TO3HAHUS
HY)KHbl ~ OyAymuMm  y4yutesnsiMm  MareMatukd.  OILIeHMBaHUE  TEOPETHYECKUX
MaTeMaTUYECKUX 3HAHUM SIBISETCS €lle OAHOM OCOOEHHOCTHIO, KOTOPOE JOJIKHO
YUYUTBHIBATHCS U IPOBOJIUTHCS Kau€CTBEHHO U OOBEKTUBHO.

OrneHrBaHKe BIIJICHUS METOJaMU MaTEMaTHYECKON HAYKH OyIyIUX YUuTeIeH
MaTeMaTUKU HE MOXKET OBITh MPOBEACHO B XOJ€ M3YYCHUS KaKOW-TMOO OJIHOM
JUCUUIUIMHBL. MeTOapl pEelICHHs YpaBHEHUW, HEPABEHCTB, 3a/1ad, METO/bI
JI0KA3aTeIbCTBA TEOPEM, YTBEPKACHUN MPUMEHSIOTCS IMOYTH BO BCEX pazlienax
MatemaTuku. UYeM OoJibllie METOJIOB 3HAET CTYACHT, TE€M OOJIbllle BapUaHTOB M
METO/IOB ONTUMAJIBHOTO JOCTHKEHUS e — OyAb 3TO pellleHHne KaKOW-TO 3aaadyu
WU JI0KA3aTeIbCTBO YTBEPXKACHUS. TakuM oOpa3oM, NpH OIEHWBAaHUU BaKHA U
OIICHKa METOJI0OB MaTeMaTHYEeCKON HaykH, KOTOpble Hanboyiee OOBEKTUBHO MOTYT
JaTh UHGOPMAIIUIO O 3HAHUAX OYIYIIUX YYUTEIeH MaTeMaTHKU.

[IpoGiemamMu orleHMBaHUSL TIPU OOYUYEHUM MaTEMAaTHKE 3aHUMAJIUCh MHOTHE
yY€HbIE TeNarord W MaTeMaTUKH. B cuily MHOTOTPaHHOCTH U Pa3zHOOOPA3HOCTH
mpoiiecca NeJarornyeckoro OLICHUBAHUS HEBO3MOXKHO OJIHO3HAYHO OMPEACIIUTh U
ero nmnpoOsembl. Bompochl, CBsi3aHHBIE C METOJAMKON OIICHWBAHUS B IIEJIOM
paccMmarpuBaiu cieayromue ucciaegonarenu JI. M. @punman [175], M. U. Kannnuna
[89], JI. O. [lenumiena, JI. B. Ky3unenosa, U. A. JIypwe [59], B. ®. IllaTtanos [181] u
apyrue. Metoasl OICHMBaHWS B MaTeMaTHKE HCCIeqoBaHbl B paborax H. A.
Uwunsiera, JI. C. KankaeBo#i [179], H. . Bunenkuna [48], A. I'. Mopakosuua, E. E.
Tynpunnckoii [127], B. A. I'yceBa, H. b. I'yceBoii, I'. B. CoiueBoii [166], u apyrux.
Bormpockl olieHMBaHHMS KadecTBa 3HAHUN PAaCCMOTPEHBI B paboTax CIETYIOITUX

uccnenoBarenei-nenaroros takux, kak E. 1. Ileposckuii [136], B. M. Ilononckuit
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[144], 1O. K. Babanckwuii [27], B. C. ABanecos [11], T. A. Wneuna [72], U. .
Jlepuep [109], b. I'. AnanneB [14], M. H. Ckatkun [158], H. ®@. Tansiuna [167], W.
T. Oropoanukosa [132] u npyrue.

OueHnBaHKME KayecTBa 3HAHUM MPU 00YYEHUU MATEMATHKE CBSI3aHO C OOIIMMHU
npobsieMaMu Bcero yuebHoro npouecca. [Ipo0iemsl, kacaromuecs 00bEKTUBHOCTU U
3¢ (HEKTUBHOCTH OLIEHKH, OCTAIOTCSI OTKPBITBIMU U cerojiHd. C MOsBIEHUEM HOBBIX
METOJIOB OIICHHBAHMsI, B OCHOBE KOTOPOTO JICKUT KOMILJIEKCHBIM TOIXO0], emie Oonee
3HaYMMBIMU CTAHOBUTCSI KOHKPETHU3ALMsL, IPO3PAYHOCTh U U (PEepEeHIIMPOBAHHOCTD
OLICHMBaHUS. Pa3HOCTOpPOHHME MOJIXOJbl K MpPOOJIEME OLEHUBAHUS JENal0T 3TOT
MPOIIECC TPYJHO OXBATHIBAEMbIM, I100AJIHBIM U O€CKOHEUHBIM.

OcHoBHbIE TPOOJIEMBI B MPOIECCE OLIEHWBAHUS CBSI3aHbl CO CIEAYIOLIUMU
(daktopamu. Bo-niepBbIX, 3TO BIUSHUE CYOBEKTHBU3MA B YUEOHBIN MPOLIECC, KOTOPBIN
IPOHUKAET HE3aBUCHMO OT JIMYHOCTU IpenogaBaTens. Tak, B paboTe KIIaCCHKOB
COBETCKOM IEJAarorukd OTMEYEHO, YTO 3TO IPOUCXOAUT U3-3a OTCYTCTBHSI YETKHUX
OJIHO3HAYHBIX TpeOOBaHWW K YpPOBHIO 3HaHUM, YMEHUH M HaBBIKOB 00Yy4YaeMbIX,
KOTOpbIE€ MOTJM Obl NMPUMEHATHCS BO BCceil cucreMe oOpa3oBaHMs. A TakXke 3TO
MPOUCXOJIUT U3-3a HEIOCTATOYHOTO YPOBHS CTaHAAPTU3ALUHU CHOCOOOB BBISABICHHS
CTETEHU JTOCTHXKEHUSI STUX TPEOOBAHUN U OTCYTCTBUS OOBEKTHMBHOIO MHCTPYMEHTA
OLICHKH YYETHOM JesITeIbHOCTH 00yuaembix [91].

Tak npu o0yuyeHHUH MaTeMaTHKE MUMEIOTCS pa3iiMyHble TPEOOBaHUS K YPOBHIO
YCBOEHUS 3HAHUMU. MOXHO YCIIOBHO Pa3Je€lUTh CTYJECHTOB Ha HE MAaTEeMaTHUKOB U
MaTE€MaTUKOB-CIIELIMAIUCTOB. W B 3aBUCMMOCTH OT 3TOr0 MPEIbSABISIOTCS
TpeOOBaHMS K YCBOCHUIO MAaTEMAaTUYECKUX AUCHMIUIUH. K KakoMy U3 3THUX KaTeropuii
HEOOXOJMMO OTHOCHUTh OyAyIIMX yuuTenel martematuku? Ecium 3To maremaruk-
CHEUAINCT, TO B Oyayuieil cBoed Mpodeccuu y4duTenass OH NPAKTUYECKH He
NPUMEHSET 3HaHUS pa3/Ie]ioB MAaTEMaTHUKU BbICIIECH MIKOJIbI. Eciin OH He crienuanucr,
TO Kak OH 0e3 3HaHus MpoOJeM MaTeMaTUYeCKON Hayku OyneT yYUTh HIKOJIBHHUKOB
MaTreMatuke. HeT 4YeTkuxX CTaHAapTOB, OJIHO3HAYHBIX TPEOOBaHUI K KadyecTBY

MaTEMATUUYECKUX 3HAHUU.
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Bo-BTOpBIX, OTCyTCTBHE OJHO3HAYHBIX LeJell  o0ydeHHs  (pa3BUTHE
MUPOBO33pEHUs, TPOUHBIC 3HAHUSA, POPMHUPOBAHUE TO3HABATEIILHOM JAESITETLHOCTU U
JIOTUYECKOTO MBIIUICHUSI U T.1.), TIOCTABJIICHHBIX MPENoJaBaTeIsiMU, MPUBOIUT K
HESCHOCTH y 00yJaeMbIX, KaKue 3aJaHus OHHU JIOJDKHBI BBITIOJHUTH, YTOOBI JOCTHYb
MOCTaBJICHHBIX IIesieid. OTCIo/1a CleayeT, YTo OIEHKA MpenojaaBaTesss U caMOOIeHKa
CTYJIEHTa, KOTOpasi BEJETCS MapaiebHO, He coBnagatoT. CTyJeHThl HE TOHUMAIOT
TpeOOBaHM, MPEABABIAEMbIX IMpENoJaBaTesieM, TaKk KaK OHM HE BCErJa YeTKHE U
MPO3pAUHBIE.

EcTp HekoTOpble TPYAHOCTH B OMNPEACICHUHA TEAarOTMHYECKUX LelIe B
Ipolecce M3Y4YeHHs] MaTeMaTHYeCKHX AWCUUIUINH, TaK KaKk OCHOBHOH yIop B
OoOy4eHHH JelaeTcsi Ha MpuoOpeTeHHWe 3HAHUW M HABBIKOB M0 CHEIHAIbHBIM
JUCIUIUIMHAM. A TIeJarornyecKkue Ienu Kak Obl OTXOAAT Ha BTOPOM IUJIaH, a
3a4acTyl0 U BOBCE ocTaroTca 0e3 BHMMaHusA. OIHO3HAYHO TOJIBKO TO, YTO H3Y4UUB
YCIIEIIHO MAaT€MAaTUKy B BYy3€, CTYJEHT MOXET NpPOJODKUTh CBO€ OOydeHue B
o0nacTh MareMaTH4ecKux Hayk. A Kak (popmupoBaTh HEOOXOJUMBIE KOMIIETCHIIUU
YUUTEIsE MaTeMaTHKU, KaK UX OLIEHHUBATh, YTOOBI IOCTUYH IeJei 0Oy4YeHHS - BCE ATU
BOMPOCHI TPeOYIOT HCCIENOBaHMS, KOT/a MPOUCXOAWT TOATOTOBKA OymyIIHX
YUYUTEIIEH MaTEeMaTUKHU.

Emie onHo# 13 T71aBHBIX MPOOJIEM MEJaroru4ecKOro OIEHUBAHUS SIBIISIETCS €T0
CTUXMMHOCTh M HEPALIMOHATILHOCTh, KOTOpble 0TMeueHbl B padote E. U. IlepoBckoro
[136]. HeymeHue 1encHanpaBiIeHHO W pAIlMOHAIBHO HCIOIb30BATh METOIBI U
GbopMBI, OTCYTCTBHE CHUCTEMAaTUYHOCTH, HE3HAHHE OCOOCHHOCTEM M3y4aeMoro
peaMeTa SIBISIFOTCS aKTyaIbHBIMU MTPOoOJIeMaMu TIpoIiecca OICHUBAHMS.

OcCOOEHHOCTBPIO MaTeMaTHUKU SBJISETCS TO, 4YTO MaTeMaThKa Kak HaykKa
MpeCTaBIIsAeT OO0 abCcTparupoBaHHOE U (PUIOCOPCKOEC TOHUMAHUE OKPY>KAIOIIETo
MHUpa, BEIpAKEHHOE B Iudpax, ¢popMmynax u 3amadax. M moToMy BaKHBIM ITyHKTOM
IpU OIEHWBAHMHM MAaTEMATHYECKUX 3HAHHWM, KOTOpbIe (OPMYIUPYIOTCS B BHJC
KaKUX-TO 3a/1a4, SIBJISIETCS HE CTOJIBKO OTBET 3aJ1a4M, a CKOpEee XOJ1 PeIlICHUs 3aJauH.
Baxxno pazobOpatkcs, Tae Oblla JOMyIIeHAa OIMMOKA, MOYeMy 3TO MPOH3OILIO.

HCO6XO,Z[I/IMO paMOHAJIbHOC U KPUTUYCCKOC MBIIIJIICHUC, YTOOBI HAWTH ITPaBHUJIBHOC
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pelieHre marteMatuueckoil 3agaun. I[loaTomMy, € yueroM 3TUX OCOOEHHOCTEN
MaTEeMaTUKH HEOOXOAMMO MPOBOJUTH KOMIUJIEKCHOE M CHCTEMAaTHUYHOE OICHWBAHUE
MaTeMaTHYECKUX 3HaHUi [22].

B nemarormueckonl nuTeparype, HapsAy C KAaTerOpUed OICHHUBAHMS,
paccMaTpuBaOTCS JOCTATOYHO OJIM3KHE KATErOpUM: KOHTPOJIb, TIpoBepKa ( paboThl
N. 4. Jlepuepa [109], E. U. Ileposckoro [136], C. 1. Pynosckoro [152], M. H.
Ckatkuna [158] u np. ), mumarnoctuka ( padotel K. X. Murenkamma [73], FO. K.
bab6anckoro [27], A. 1. Kouerosa [101], W. II. ITognacoro [142], B. C. ABanecoBa
[7], C.K.Kangsibaesa [86] u ap.), monuTopunr (padotsl B. I1. becnanbko [39], A. H.
Maiioposa [113], C. E. Illumosa, B. A. Kamsues [183] u nmp.). Ux oObenuHser
OOBEKT W3yUYCHHUS, KOTOPBIM SIBJISIETCS PE3yJbTaT OO0y4YeHUs (JOCTHKECHHUS).
[lenarorudeckoe OIEHWBAHHWE O00S3aTEILHO WCIOJIB3YETCS TPH TEeIarorndecKoM
KOHTpOJIE, TeIarornueckoi JUarHoCTUKE U MOHUTOpHUHTE. To ecTh 6e3 OIeHUBaHUS
HE MOXET OBITh OCYIIECTBIEH HU OJUH U3 BBINICTIEPEUYUCICHHBIX BHJIOB
MeJaroruaeckor  mesarenbHOCTH. (CrlemoBaTenbHO, TIEAarormueckoe OICHUBAHUC
SBJIIETCSI OCHOBHBIM CTEP>KHEBBIM COCTABIISIOMIUM IS TIOJy4eHUs] OOBEKTHBHOM
uH(OpMAITUH O pe3yibTaTaXx 00yUCHUS.

OnenuBanre Mbl OyleM paccMaTpuBaTh Kak TEAarormueckuili mporecc,
CBSI3aHHBIM C pe3yiabratamMu oOydeHus [67, 169]. TpamunuoHHBIA B3TIAI Ha
OIICHMBAaHUE COCTOUT B OIlEHKE 0O0beMa 3HAaHWH, YMEHUW W HABBIKOB TPHU TTOMOIIH
OaTbHOM OTMETKHU. B peanbHOCTH Takoe OIEHHWBAHHME OCYIIECTBIISIETCS HE MO BCEM
napaMeTpaM H3-3a OrPAaHUYEHHOCTH OalibHOM OIleHKH. [IOMBITKM paclMputh U
YCOBEPIIICHCTBOBATh CHUCTEMY OIICHMBAHUS 3a CUCT YBEIMUYCHUS KOJIMYECTBA OICHOK
NPUBOJAUT TOJBKO K HW3MEHEHUI0O HMHCTPYMEHTAa OICGHUBAaHUS U POCTY
KOJIMYECTBEHHBIX MMOKA3aTENEN.

PesynbraTomM sTOTO Tpoliecca SBISETCS OIIEHKA, KOTOpas TMEePEeBOIUTCS B
YCIIOBHO-(hOpMaIbHOE OTpa’KeHHE B BUE MU(PPOBOTO WM OYKBEHHOTO 0003HAUYCHUS,
Ha3bIBAEMOE OTMETKON Wiu 0amioM (KOJIMYECTBEHHOE OlIeHMBaHUE). B pa3nuuHbIX
CTpaHaX HMEIOTCS Pa3jIMYHbIE CHUCTEMbl OaTbHON OoTMeTKH. B BenmkoOpuranuu

HCIIOJB3YIOT OyKBEeHHYI0 cuctemy oreHok (A, B, C, D, F), B JlatBun — 10-6annpHas
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cucrema oneHok, B Anonnn — 100-6amipHas cucrema. B cratbe E.B.Ycenko [171]
ONKCHIBAETCS cUcTeMa OLEHOK B yHHBepcutetax CIIA, rae Beiciias OLEHKa «A»
XapaKTEepU3yeT BBICOKMU YpOBEHb 3HAHWI MO mpeaMery, «B» - ypoBeHb BbllIe
cpenHero, «C» - cpelHul YpOBEHb 3HaHUM, «D» - MUHUMAaJIbHBI YPOBEHb YCBOEHUS
3HaHUM, «F» - HEYIOBJIETBOPUTEIIbHAS OLICHKA.

VY Hac 5-6amibHas cucTeMa MOoCTENeHHO TpaHchopMupoBaiach B 4-0aJIbHYIO
cucremy. Onenka «l»  Bemuia W3 ynoTpebneHusi, «2»  O3HA4aer
«HEYJIOBJIETBOPUTEIIBHOY», «3» — «YIAOBJIETBOPUTEIBHO», «4» — «XOpOIIO», «5» -
«OTIMYHOY». B Hamiell 5-0ainpHOM cucTeMe OLUEHUBAHMS WIHM Jaxke B 4-OaibHOM
CUCTEME, OLICHKA CKOPEE CIIY>KUT OO0JIbIIIE MOTUBALIMOHHBIM (DaKTOPOM K OOYUEHUIO U
NOBBIIIEHUIO HHTepeca K ydeOe. Jlaxke BHeapenue 100-0amnpHOM cHCTEMBI
OIICHUBAHMS BCETJIa COITPOBOXKIACTCS C TIEPEBOJIOM HA CUCTEMY 0aJIIOB «2»-«3»-«4»-
«5» (HEYIOBJIETBOPUTEIBHO — YAOBIETBOPUTEIBHO — XOPOILIO - OTIUYHO).

Oco00 MOKHO BBIIECTUTH TaKXK€ OLEHUBAaHUE 0€3 OTMETOK (KauyeCTBEHHOE
OLICHMBAHUE), KOTOPOE CTAHOBUTCS 00Jiee aKTyaJbHbIM, TaK KaK LEIbI0 OLICHUBAHUS
IIOCTEIIEHHO CTAaHOBUTCS HE KOHTPOJIb YCBOCHHOI'O MaTepuaia, a OKa3aHUe ITOMOIIU
CTYIEHTy g OoJjiee TIyOOKOro TMOHMMAaHUS M TOJHOTO YCBOCHHS Yy4eOHOTO
MaTepuaia, €ro HCIOJIb30BAHHE W IPUMEHEHHE B PA3JIMYHBIX CUTYalMsX, I
Pa3BUTHS €0 JIMYHOCTHBIX U IICUXOJOTMYECKHX KAueCTB. XOTS TAKOE OLICHWBAHUE
HOCHUT SIBHO CyOBEKTHBHBIM XapakTep, OHO MOXET ObITb MCIOJB30BAHO B IEJIAX
IIOBBIIECHNS MOTUBALIMU CTYJAEHTOB U HOCUT CKOPEE PEKOMEHIATEIbHBIN XapaKTep.

[Ipu oOydyeHHH MaTeMaTHKE HMEIOTCS OMNpEEICHHbIE HOPMBI, MO KOTOPHIM
MOXHO OIICHKY IEepPEeBOJMUT B YHUCIOBOE 0Oo3HaueHue [61]. OOBIYHO OIlleHUBAETCS
BBITMIOJIHEHHAsI KOHTPOJIbHASI MMCbMEHHasi paboTa, pelleHre 3ajaydd, YCTHBIA OTBET.
HNHoraa mo 3agaHHBIM KPUTEPHUSM TPYIHO ONPEACIIUTH PAa3HULy MEXKAY OLEHKOU
«XOpOUIO» WJIM «OTJIIMYHO». Ecnu Mmpu permeHuu 3a1adyu Mbl CTapaeMcs CIEIUTh 3a
XOIOM pElIeHHs, TO IPU HAJIUMYMM WHOTO XOJa PEIIEHUS BO3MOKHOIO HOBOTO M
TBOPYECKOT0 MOAXOAAa CO CTOPOHBI CTY/ICHTOB, OLICHUBAHUE 10 5-0alIbHON crcTeMe
CTAaHOBHUTCSI HEAOCTATOYHBIM. MBI ITepeX0 MM Ha Ka4€CTBEHHOE OLICHUBAHUE, TaK KaK

B CHCTEMC OLICHOK HET OLCHKH 0oJIbIIIE YeM ((5)), TO HUCIIOJIB3YIOTCA OLICHUBAHUC oe3
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OTMETOK (KauecTBEHHOE OLICHUBAHMUE, 0oJbIIe CyOBEKTUBHOE U
TPYJAHOONPEEITUMOE), BEIpaKEHHOE cioBaMu «Momnoaeny, « Y MHALa» WK «I'eHui».
B ciiydae ke oTpunaTesbHOrO pe3yjibTaTa — HE YCBOSHUSI MaTepuaia, He 10 KOHIIA
pPELICHHOW 3aJayd WM HE NOHUMAHUS TEOPETUYECKOI0 MaTepHalia, OIATh XKe
UCIIOJIB3YETCSl YacTO OICHKA B BHUJIE <JIBOWKU» WU «HEYJOBIECTBOPUTEILHO.
pyrasi oleHKa «eIUWHHUIIa» MPaKTUYECKU OTCYTCTBYET. A KaueCTBEHHOE OIEHKHU
(Takke CyOBEKTHBHOE) BBIpaKaeTcs LU(MPOM «HOJB», KOTOpas WHOIJA BBIPAKAET
MOJIHOE HE YCBOCHME y4eOHOIro MaTrepuania.

JItoboil cucTeMe OLEHUBAHMS JIOJDKHBI OBITh MPHUCYIIM OIpPEAEIICHHbIE
npuHIUnbl (kputepun). Tak, T. AHmxkeno B cBoel ctaThe «TeXHHKA OLIEHUBAHMS
(“Assessment Techniques™) MpUBOAUT CIICAYIONIUE KPUTEPUU OIICHUBAHUS:

o 3(p(}EKTUBHOCTE;

e OOBEKTHBHOCTE;

e  ONPEIEICHHBIN YPOBEHb CII0KHOCTH;
o TBOpYeckuii moaxon [1].

K ocHOBHBIM mpuHIIMIIAM oOlleHUBaHUs B pabore [169] npuuucsior
O0OBEKTUBHOCTb, OOOCHOBAaHHOCTb, CHUCTEMATHUYHOCTb, €IUHYI TpPeOOBATEIBHOCTb,
i pepeHInpoBaHHOCTh, BCECTOPOHHOCTb.

OOBbeKTUBHAs OLIEHKA Ka4eCTBa 3HAHUM HE0O0XO0AUMa ISl TOTO, YTOOBI:

o IpenojaBaTenb ObUT HHPOPMHPOBAH OO0 YpPOBHE YCBOCHHS CTyACHTAMH
U3YYEHHOI0 MaTepHala;

¢ TMOJyYaTh MH(POPMALUIO O 3aTPYJHEHUAX MPU U3YyUYEHUHU yUeOHOro maTepuana, 0o
7 PEeKTUBHOCTH TPUMEHEHUST YUEOHBIX MTOCOOM, METOIOBO OOYUCHHS;

e CTYJEHT 3HaJI 00 ypOBHE YCBOCHHS Y4eOHOTO MaTepuaia 1 AJii CAMOKOHTPOJIS;

e TMPOBOAUTH aHaNU3 pabOThl MpenojaaBaTesei, OIeHUBaTh pPabOTy y4yeOHOro
3aBeJIeHUs IO OOYYEHHUIO U MOATOTOBKE OYIyIIUX CIIEHUATHCTOB.

B cratee E. B. Konbunoit [99] mnpuBomsTcs crnenyronme KpUTEPUU
OLICHMBAHUSI MaTEMAaTUYECKUX 3HAHUM CTyAeHTa:

e  MOTHMBALMOHHO-AKCUOJIOTUYECKHU, ONPEAECISIOIINN YPOBEHb

3aNMHTCPCCOBAHHOCTH CTYJCHTOB K MAaTEMATHUKEC, K €I'0 SBHAYMMOCTH U HECHHOCTH;
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e KOTHUTHUBHBIN, XapaKTePU3UPYIOLINIl YPOBEHb YCBOCHHS 00beMa TEOPETHIECKOTO
MaTepHuaa o MaTeMaTUYeCKUM JUCLHUIUIMHAM;

o  JICATEIbHOCTHO-TIPAKTUYECKHM, OINPENEIAIONIMNA YMEHHS, HABBIKU U METOJbI
pElIeHUs] MaTEMaTUYECKUX 3a/1aY;

o  OIIBITHBIN, XapaKTEPU3ZUPYIOUIUA YMEHHE CTPOUTh MATEMAaTHUYECKUE MOJEIH U
MIPUMEHSTh MAaTEMATUKY JUIsl PEILICHUS PA3JIMYHBIX PEAJIbHBIX IPUKJIIAIHBIX 331a4;

o pedrexcuBHBIN, XapaKTepU3UPYIOIIUH YMEHHE AaHATU3UPOBAaThb U OLIEHUBATH
CBOM MATE€MaTHYECKHE 3HAHUS, IPOBOAUTH CAMOOLEHKY W KOPPEKTHUPOBKY
TPaeKTOpHUH 00yUYEHUs MTPU NPUOOPETEHUH MATEMATHYECKIX KOMITETEHIIHM.

Ha ocHoBe kpaTkoro o030pa NPUHUMIIOB OLEHUBAHUS (KPUTEPUEB) MBI
OPUILIA K BBIBOJAY, 4YTO IIPOLIECC MEJAarOrMYecKOro OLEHUBAHHUS — 3TO
MOCIIEIOBATENbHBIA U HEMPEPBIBHBIM MPOLIECC, COMPOBOXKAAIOIINN BECh MPOLECC
oOyueHusi. OCHOBHbIE NPUHLUIBI OLEHUBAHUS XapaKTEPU3YIOTCS CIEAYIOLIUMU
NIOKAa3aTeJIMHU:

o O0OBEKTHUBHOCTbh U MPO3PAYHOCTh, BHE 3aBUCUMOCTH OT YYaCTHHKOB Ipoliecca
oOy4eHHUs B OLICHUBaHMUS,

o HENPEPBHIBHOCTh U CUCTEMAaTUYHOCTh, KOTOPAst IOMOTAET YCTPAHATH MPOOEIIbl B
NpUOOPETEHNH 3HAHUM,

o JOCTYMMHOCTh U AU(PPEpEeHLUPOBAHHOCTb, KOTOpash 3aBUCUT OT YpPOBHS
YCBOEHMS 3HAHWM, YMEHUN 1 HABBIKOB,

° pedyIeKCUBHOCTh, KOTOpPBIM HEOOXOAMM JUIsi CaMOLICGHKA U JaJibHEHIIei
TPaeKTOPUU OOYUCHHUS.

Oco0oe BHUMaHHUE CIENYeT YJIEIUTh U MCUXOJOTHYECKOMY acHeKTy, TaK Kak
OLICHMBAHUE TOJBKO C MEAAroruyecko U IUJaKTUUEeCKOW TOUYKH 3pEHUS CTAHOBUTCS
KaKk Obl y3KHM, OJHOCTOPOHHMM. COBpPEMEHHOMY OOILECTBY HY>KHbI HE TOJIBKO
OTJIMYHbIE CHEIHAIMCTHI B OMPEIEICHHON 00JaCTH YeIOBEYECKOW NeATeIbHOCTH, a
Pa3HOCTOPOHHE PA3BUTHIE JIMYHOCTU C OIPEACIICHHBIM YPOBHEM YMCTBEHHOIO
pa3BUTHS M C LIMPOKMM MHPOBO33PEHHEM, C BO3MOXHOCTSIMHU NPHUMEHITh CBOH
JUYHOCTHBIE KadecTBa B OBICTPOMEHSIONIEMCS Temre TpeboBaHU OOIIeCcTBa.

CJ'ICI[OB&TCJII)HO, 0C000 BaXXHBIM SBJIIETCS HE TOJBKO HG,Z[&FOI‘I/I‘ICCKI/II\/'I ACIICKT
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mpoOJIeMbl OIEHWBAHMS, HO W TICHXOJorndeckuid. [ICHXOIOrMdecKoMy acIeKTy
npo0sIemMbl OIleHUBaHUs MOcBsmeHb padoTel JI. B. 3ankosa [66], H. JI. JleeutoBa
[108], H. A. Menuunckoii [124], JI. C. Beirorckoro [50] u ap.

[Tcuxomormyeckasi COCTABIISIONIAs MAaTEMaTHYECKOTO OOpa30BaHUS CBsI3aHA C
Pa3BUTHEM YMCTBEHHBIX CIIOCOOHOCTEH, AaHAJIUTHYECKOTO M  KPUTHYECKOTO
MBIIJICHUS, C BOCHPHUSATHEM OKPYXKAIONIETO MHpa Ha OCHOBE 3HAHHM
MaTeMaTHueckoro oopasoBanus [154, 155]. OcHOBHOE BHMMaHUWE NMPH OIICHUBAHHH
NeJaroru-rmcuxoyory akIeHTUPYIOT Ha YMCTBEHHOM Pa3BUTUU 00y4yaeMoro, KOTopoe
U SBIAETCS OCHOBHBIM TOKa3aresneM H(@PEKTUBHOCTH Mpoliecca OOydeHHUs.
[TokazaTensiMu, ¢ ITOMOIIBIO KOTOPHIX OIIEHUBACTCS YMCTBEHHOE Pa3BUTHE, SIBIISIOTCS
CaMOCTOATENLHOCTh MBIIIUICHHS], OBICTPOTA U IPOYHOCTh YCBOCHUS, HAXOIUYHUBOCTh B
HECTaHJAPTHBIX CUTYAIUAX, THOKOCTh MBICIUTEIHLHOTO MPOIEcca, KPUTHYHOCTh YMa
[6].

PesynbraToM oO0yueHuUs SIBIAETCS TakKe W OOIIee IMCUXWYECKOE Ppa3BUTHE
JUYHOCTH, KOTOpPOE BKIIIOYAET B CceOS: MO3HABATEIbHYIO Chepy, dMOIMOHAIBHYIO
chepy, cUCTeMy NPAKTUYECKUX M YMCTBEHHBIX JCUCTBUH, W JTH DJIEMEHTHI HE
JOJIKHBI OCTAaBaThCs B CTOPOHE OT cucTeMbl oricHuBaHus [50].

OCHOBHOI TPYAHOCTBIO B peaiU3alliy OIICHUBAHUS TCUXUYECKOTO PA3BUTHUS
oOy4aeMbIX B Tpoliecce OOyudeHHUs SIBISETCS OTCYTCTBHUE HAJIEKHOTO MHCTPYMEHTA
ero u3MepeHms. Kak  KOJMMYECTBEHHO  OIICHUThL yYMCTBEHHOE  Da3BUTHE,
COOTBETCTBYIOT JIM 3TOMY BO3PAacCTHbIE OCOOCHHOCTH, KaK OTPAXAETCS HA Pa3BUTUU
JIUYHOCTH SMOIIMOHAJILHOE COCTOsSIHME 00y4aeMoro BO Bpemsi yd4eOHOro mpoiiecca,
KaKoe  BJIMSHHUE  OKAa3bIBAIOT  OCOOCHHOCTH  TEMIICpAMEHTa,  OKPY)KCHHS,
OOIIIECTBEHHOTO HACTPOs Ha Tpoitecc oOydenusi? Bee 3Tu BONPOCH B TOW WM HHOU
Mepe KacaroTCs CHCTEMBI OLICHKH M JOJDKHBI OBITh YYTCHBI MPU MCUXOJOTHYCCKOM
Moaxo/e K mpoOjeMe OIEHWBAHUS JIMYHOCTH. Ha coBpeMEHHOM »Tame Hay4dHBIX
MOVCKOB CTOPOHHUKHM KOMIUIEKCHOTO TIOJIX0/Ia K OIEHUBAHUIO B ATOM HAINPaBICHUU
MIPOBOJISAT CBOW MCCJICIOBAHMSI.

Eme omama Bompoc, KOTOpHIA siBIsieTca TpoOnemHbiM: «KTo moimkeH

OHCHI/IBaTI)?» HpI/I 06y‘{CHI/II/I MAaT€MATHUKE O5TOT (I)aKTOp ABIIACTCA OYCHBb Ba’KHBIM.
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OdeHpb YacTO OLIEHKA MPENoJaBaTeisl HE COBMAAAET C TeM, YTO 3HAeT CTyaeHT. [Ipu
OLICHMBAHWU KauyecTBa 3HAHUU CTyJEHTa MO KaKOMY-IHOO KypCy MaTeMaTUKU
HEBO3MOYKHO TIPENOaBaTeNI0 MOJYyYUTh MOJHYIO U JOCTOBEPHYIO HMH(OpPMAIUIO O
3HaHWU TpEeAMETa CTyIACHTaMH. Pe3ynbTaThl SK3aMeHa WJIM TecTa HE B IOJHOM
o0beMe oToOpaxkaroT HH(OpMaIUI0 [ OOBEKTUBHOTIO OIICHUBAHUA. OTH BCE
BOIIPOCHI SIBIISIIOTCSL MPOOJIEMHBIMU JUISI TOJYyYEHUS HCTUHHOW WHMOpMAIUU O
Ka4yecTBE 3HAHUM OyAyIIUX YIUTeIeH MaTeMaTUKH.

B mnenarornyeckoit Teopuu AaBHO M3BECTHO, YTO OLIEHKA BCErjaa JO0JDKHA
OCHOBBIBAThCSI HAa JBYX COCTABIISIIOIIMX: BHYTPEHHEH (CaMOOIIEHKa) W BHEIIHEH.
OTOMY COOTBETCTBYIOT COBPEMEHHBIC TEHIEHIIMH PA3BUTHUS CHUCTEMBI 00pa30BaHUS
TaKue, Kak CUCTeMa aKKpeAMTaIluK, TPUHIUIIBI bosoHckoro mporiecca [170].

B nacTtosmiee Bpemsi oco00oe BHUMaHUE YAENSETCS MMEHHO CaMOOIIEHKE, Kak
OJTHOM M3 TJIaBHBIX COCTAaBISIOIIUX MPOIECCa OLIEHUWBAaHUA. Y CTYAEHTOB JOJIKHO
ObITH CHOPMUPOBAHO YMEHHUE OIIECHUBATH CBOU PE3YJIbTaThl, BUJIETh CBOU HEJIOCTATKU
U pabotath Hajg HUMU. Ha OCHOBE CaMOOILIGHKHM CTYAEHTHI ydarcs peQIICKCHH,
aHaJIn3y COOCTBEHHOM N1€ATEIbHOCTH, CPABHEHUIO PE3yJIbTaTOB CBOEH JEATEIbHOCTH
C TIOCTaBJICHHBIMH HEISIMH | 33auaMu. CaMOOIIeHKa MIMEET OTPOMHOE 3HaYCHHUE JIJIst
pa3BUTHs yUeOHON CaMOCTOSITEILHOCTH CTYIeHTOB [56].

O pomu B wMaremMaTHKe [JIsi TIOJIYYCHHS HABBIKOB CaMOOIEHKH H
camMoperyJIMpoBaHusi oTMeueHo B padote [Tonsuuesoit M. B. [145]. B nannoii pabote
OTMEYaeTcsl, 4To OOydYeHHe MaTeMaTuke (HOpPMHUPYET Yy CTYACHTOB CIIEAYIOIINE
HEOOXOUMbIC OYAYIIMM YYHUTEISIM MATeMAaTUKH KOMIIETEHIIMH TaKue, Kak yMEHHE
IUTAHUPOBATh, WCKaTh pAalMOHAIBHBIE METOMABI PEIICHWH, yMEHHE KPUTHUECKU
MOJIXO/IUThH K PEIICHUIO 3a/1a4, aHATM3UPOBATh U OIEHUBATH JIFO0YI0 HH(DOpMAITHIO.

OnuH U3 BapuaHTOB 0OBEKTUBHOTO OIIEHMBaHUA npeanararoT M. [Ipokonenko,
H. Coxonbckas, 0. IIpokonenko [146]. ITlo ux MHEHUIO, OlIEHKA KadyeCcTBa 3HAHHMA
CTYJEHTOB JIOJDKHA BKJIIOYaTh Kak OOBEKTHBHBIE, TaK U CYOBEKTUBHbBIC
COCTaBIISIIOIIME, MPUYEM MOHUTOPHHI KayecTBa 3HAHUU 00s3aTeleH HE TOJBKO 0
3aBEpIICHUs CTYJIEHTOM BYy3a, HO M IMOCie ero okoHuaHus. OO0Ias olleHKa KauecTBa

3HAHUU CTYACHTOB COCTOUT M3 CIICAYIOIIKUX COCTABIAIOIINX:
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e OIICHKA MPEMOAaBaTEISIMU U CICITUATNCTAMH,
e CaMOOIICHKA;

« oreHka BY3om (uToroBbie 3K3aMeHBbI);

e B3aMMOOIICHKA (OIICHKA COKYPCHHUKAMHU);

e OIICHKA pabOoTOIaTEIIeM.

Bcs cucrema Hamero oOpa3oBaHus, B TOM YHCJI€ M BY30BCKas, IMOCTEIIEHHO
MEePEXOAUT OT KOHCTATHPYIOMIETO (MTOTOBOTO) OIICHWBAHUS K HAKOIMUTEIHHOU
CUCTEME — PEUTMHTOBOMY OIIGHUBAaHWIO 3HAHUM CTYIeHTOB. (OCOOECHHOCTAMHU
PEUTHHIOBOM CHCTEMBI SIBJISIOTCS:

e  MHOTO0AILHOCTB;

e BO3MOXKHOCTh MOJIy4eHUsI OOBEKTUBHOU MH(OpMaIuu 00 ypOBHE MOJTOTOBKH
00y4aeMoro Ha KaxjoMm 3Tarne o0y4deHus;

o nuddepeHIMpOBaHUE 3HAYUMOCTH OIICHOK, MOJYYEHHBIX 32 Pa3JIMYHbBIC BUIBI
ydeOHOM paboThl  (camocTosiTebHAss paboTa, JUCKYCCHUs, JIOMAIIIHSIA,
TBOpYECKas u Ap. padoThI);

e TIOBBINICHUE OOBEKTUBHOCTHU OIICHKU 3HAHHM.

Ha ceromusimHuii A€Hb OCHOBOW PEUTHHTOBOTO OIICHUBAHMS SIBJISIOTCS
CJIEIYIONTUE BUJIbI OLICHUBAHUS: JUATHOCTUYECKOE, (POPMATUBHOE U CYMMAaTHBHOE.
Kpatkuii 0030p 1o 1aHHOMY BOIIPOCY U MpoOeMaM pa3audHbIX (OPM OLICHUBAHUS B
Halrel pecryosmke mocssiieHa padora C. K. Kanaeidaesa [81].

Tak kak JE€ATENTLHOCTh  MENArOTHYECKONW  CHCTEMBbl JIOJDKHA  OBIThH
OpHUEHTHpOBaHAa Ha JHUYHOCTH O0O0y4aeMOro, TO JHArHOCTUYCCKOE OIICHUBAHUE
SIBJIICTCSI OJTHMM W3 OCHOBHBIX 3JIEMEHTOB IpOIlecca OIleHUBaHUA. J[MarHoCTHIECKOE
OIICHUBAHUE OCYIIECTBISACTCS JJIA OINPEACIICHUs] HAYaJIBHOTO YPOBHS 3HAHUU U
KOMITCTCHIIMA CTyJAeHTa. B 3aBHCMMOCTH OT 3TOTO YPOBHS  IPOHMCXOJHT
TJIAHUPOBAHKE, KOPPEKTUPOBKA U MPOTHOZUPOBAHUE JUIAKTHUYECCKOU JCATEIHHOCTH
CTYJIEHTa U TIPEToaBaTersl.

dopMaTHBHOE OIICHMBAHUE SBJSETCS HEMPEPHIBHBIM  HAOJIOIATEILHBIM
MPOIIECCOM 3a YYEHHEM CTYyJIeHTa W HOCHUT PEeKOMEHIaTenbHBIM xapaktep. OHO

OCYHICCTBIIACTCA IIPU ITOMOIIN p8,3pa6OTaHHBIX KPpUTCPHUECB OLICHHUBAHHA, KOTOPLIC
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IOHATHBl M TMPENOJABaTeNo, M CTyAeHTy. lIpu d3TOM mpoucxomuT mporecce
OTCJIC)KMBAHUS 33 IPOJABUKEHNUEM CTYJICHTA B IOCTHKCHUH ITOCTABJIECHHBIX LIEEH.

Lenbto GOpMaTUBHOTO OLIEHUBAHUS SIBISETCS IOCTPOEHUE Ipoliecca 00ydeHus
C HMCHOJIb30BAHMEM OLICHUBAHMSA JUIA OKA3aHMS IMOMOIIU CTyAeHTy. PDopmMaTHBHOE
OLICHUBAaHUE OCYLIECTBIIAECTCA B IpPOLECCE OOYyUYEHUS C MOMOLIbI0 MHTEPAKTUBHBIX
METOJIOB TaKWX, Kak OOCYyKJEHHe, NUCKyccus, paboTa B rpymnmax, pa3zpaboTka
IIPOEKTOB, Aei0Bble Urphl. [IpenonaBaTens CTAHOBUTCSA YETOBEKOM, HANPABIISIOMIAM
IPOLECC, PETryIHUPYIOIIUM YydeOHOE BpeMs, BEAYIIMM HaONIOJACHHE 3a BCEMHU
y4acTHHKaMu npouecca oOydenus. [IpenomaBaTens MOABOAUT UTOTH, BBICTABIISIET
COOTBETCTBYIOIIME OLICHKH, YUYUTBIBAS TAKXKE CAMOOLIEHKY CTYACHTOB.

Oco00 MOHO BBLIETUTH NpH (OPMATUBHOM OLICHMBAHMM METOJ| OLIEHKHU C
noMoIIsi0 noptdonno. OLeHnBaHue ¢ MOMOIIbIO MOPTHOINO — 3TO COOPHUK pabOT
CTYJIEHTa, KOTOPBIA II0KAa3bIBACT YCIIEBAEMOCTb CTYAEHTA, €ro pa3BUTHUE, 3HAHWI,
HaBbIKM, NPUOOpETEHHbIE BO BpeMs Kypca oO0ydeHus. OneHHMBaHHE C MOMOLIbIO
nopTdoano 00JagaeT NPUHLUUIIOM CHCTEMAaTUYHOCTH, YTO IMO3BOJSIET (PUKCHUPOBATH
JOCTUKEHHSI CTYJIEHTa, OKa3bIBaTh MOMOIb €My B KOPPEKTHPOBKE HPOOETIOB €ro
3HAHM, MOMOTaeT HAMpPaBUTh IMpollecC 00yUYEHUs I JOCTHXKEHMS MOCTaBJIEHHBIX
HeJel, UCTIOb3Ysl MHANBUIyalIbHBIM MMOAX01 B 00yUEHUH.

CyMMaTMBHOE OLICHMBAaHUE — 3TO OLEHUBAHHE IO OIPEIACICHUI YPOBHS
c(OpMHPOBAHHOCTH 3HAHUI, KOMIIETEHILIUI 110 OKOHYAHUIO U3YUYECHHS TEMBI, Pa3/ena.
CymmMmaTuBHOE OLICHUBaHUE OCYILECTBIISIETCS c ITIOMOLIBIO TECTOB,
UCCJIEeI0BATENbCKUX PabOT, KOHTPOIBHBIX padoOT, 3cce, MPEe3eHTAlUN, JOKIAI0B.

IIpy pEeUTHUHIOBOM OLICHMBAaHUM OCHOBHOM LEIBIO SBISETCA pPa3BUTHUE
UHAMBUAYAIbHBIX CHOCOOHOCTEH KaXJIOTO CTYAEHTa, a CUcTeMa O0pa30BaHUs
npUOOpeTaeT JIMYHOCTHO-OPUEHTUPOBAHHBIN MOIXO/.

VYuuTeiBasi BBINIE CHCNAHHBIM 0030p, MOXHO CJAeNaTh BBIBOJABI, YTO B
COBPEMEHHOW CHCTEeME MOArOTOBKY OYIyIIUX YUUTENICH MaTeMAaTUKH JIJIsl TIOJTyYEHUS
OOBEKTHUBHOM OLEHKH HYXHO MPOBOAMTH KOMIUIEKCHYIO OILIEHKY, COZAEpKallyl0 B
cebe cucreMy 3HAaHUM, YMEHUH M HAaBBIKOB, 0a30Bbl€ JIMYHOCTHBIE KadecTBa,

CUCTCMHBIC YHHBCPCAJIbHBIC YMCHHA U CHOCO6HOCTI/I, KOTOPBIC OIPEACIIAIOTCA B
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COBPEMEHHOW TEAaroruieckol Hayke Kak NpodecCHOHATbHBIE W JIMYHOCTHBIC

komnereHnmu [69]. Kakum Obl HM OBUI TpollecC OICHHBAHHS, OH JOJDKCH

COOTBETCTBOBAThH CIEAYIOIINM MOKa3aTEIsAM:

e OBITH MMOHSATHBIM M IOCTYITHBIM ISl BCEX YYACTHUKOB TIPOIiecca 00yUeHNS;

o  OBITH MPO3pPAUYHBIM U OOBEKTUBHBIM;

e TIOMOTaTh 00y4aeMbIM Pa3BUBATh CBOU JMUYHOCTHBIC KAUECTBA;

o OBITH HETIPEPHIBHBIM U CUCTEMATUIHBIM.

1.2. MecTo u poJib Ka4ecTBa 3HAHUI B cHCTeMe MOATOTOBKH Oy TyIIux
yuuTeJieii MaTeMaTUKH

OCHOBHO# BOTIPOC, pacCMaTpUBAEMbIil B JAHHOM pa3felie — 3TO ONpeaeiieHue
TOM POJM KauecTBa 3HAHUU OynyHIMX YYUTEJeW MaTeMaTHKU, KOTOpas OKa3bIBAaeT
CYLLIECTBEHHOE BIMSHUE JUIsi OOECIeYeHUsl KayecTBa MOATOTOBKUA OyIyIIMX
cnenuaiucToB. HayuHo-memarornueckue McciaeAoBaHUs MO BOIMPOCAM IMOATOTOBKU
OyIqylIMX yduTeled MaTeMaTHKU PACCMOTPEHBbI B pabOTax CHEAYIOIMIMX YYEHBIX:
OBepctoBa B. H., lBanoBa A. B., byraesa A. Il. [184], KosameBa I'. W. [96],
Kazauex H. A. [76], XKumosa JI. A. [62], Puxtep T.B. [150], Illamkuna M. b.,
Aémmna E. A. [182], FOnycosa 1. U. [185], Tector B. A. [168].

UYro BKIIIOUaeT B ceOs MpoIiecC MOJATOTOBKH OyIyIIMX yYUTEIeH MaTeMaTHKy?
OCHOBBIBasICh Ha CTaHJApTax IO TMOJTOTOBKE Yy4YHUTENEed MaTeMaTHUKH, MPOoIecc
MOTOTOBKHM YUUTEJICH COCTOUT U3 YETHIPEX COCTABIISIONINX:

e MaTEeMaTUYECKHE TEOPUH M €ro MpPaKTUYECKas 4acTh, YUEOHBIC MPOTPaMMBI 1O
MaTeMaTHKe;

e TIEJATOTHYECKUE M METOJIWYCCKUE 3HAHMS, MPAKTHKA U METOWKA TPETOaBaHUS
MaTEeMaTHKH;

e MOTHBHPOBAHHUE CTYJCHTOB, H3yUYaIOIINX MATEMATHKY;

e  COIMAJLHBIA KOHTEKCT MaTEMAaTHKH, €r0 POJIb B PA3BUTHH O0IIECTBA U HAyKH [2].

VYcaoBHO 3HaHWE OyAyImUX YyYUTENEed MaTeMaTHKA MOXKHO pa3leiuTh Ha
npeaMeTHble 3HaHus (00IMe W CHelUalbHbIe) W 3HAHUS MeAaroruyeckoro
collepkaHusl (3HAHHWE Y4YEOHBIX MPOTPAMM, TICHXOJIOTHH YYEHUKOB, METOOJIOTHH

oOyuenus) [2].
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bynymue yuurtens mareMathku Oe3 KadeCTBEHHBIX 3HAHWM, 0e3 3HaHUM
HAyYHBIX TCHACHIMA ¥ TPOOJIeM MaTeMaTHYeCKOW HayKM HE MOTYT OBITh
KBTM(PUIIUPOBAHHBIMU CIEIUATUCTAMU. 3HAHHWE METOJIOB MaTEMaTUYECKON HAYKH,
ITIOHMMAHUE U MPEACTABICHUE PA3JIMYHBIX Pa3/IelIOB COBPEMEHHOM TEOPETUUYECKOU U
MPUKIAAHON MaTeMaTUKU, KiIacCU(pUKALMS BCE MaTEMaTHYECKON HAyKU SIBISIOTCS
00O0OIIIEHHBIMU TIOKA3aTeNsIMU KadyecTBa 3HAHUN OYyIyIIUX Yy4YuTeJIell MaTeMaTHKU
[23].

OCHOBHBIMH TTOKA3aTENIMU Ka4eCTBA 3HAHUM OyIyIUX y4uTeJIeH MaTeMaTUKU
B 00J1aCTH MAaTEMaTUYECKUX HAYK SIBISIOTCS:

. 3HaHUE MOJIHOTO Kypca MaTEMAaTHYECKOTO aHAIU3a, €0 METOI0B, TPUMEHEHUS
B JIPYTUX OTpaciiaX MAaTeMaTHKd U CMEXKHBIX HayK, Kak ¢u3uka, Ouoyorus,
WH)XCHEPHBIC HAYKU;

. 3HaHHWE aIreOpbl, CTPYKTYP BBICIICH alreOpbl, U3BECTHBIE METOAbl PEIICHUS
PAa3IUYHBIX YPABHEHUM, 3HAHUE OCHOB TEOPUU YUCET;

. 3HAHUE TEOPUU BEPOATHOCTEM M MATEMATUYECKOW CTATHCTUKH, METOJBI
MPUOJIMIKEHHBIX BBIYMCICHUN U OCHOBHBIX YHCJICHHBIX METOJIOB;

. 3HAHUE COBPEMEHHOW I€OMETPUH — AHAJUTUYECKOW T€OMETpPUH, TE€OMETPUHU
Jlo6aueBckoro, mudpepeHraibHON TEOMETPUU U TOTIOJIOTHH;

. 3HaHWE TeopuM (QYHKUUH  KOMILJIEKCHOTO IEPEMEHHOIO M OCHOB
(YyHKUIHMOHAJIBHOTO aHAJIW3a U MHTETpaibHbIX YPABHEHMUI;

. 3HaHWE METOJIOB MpPEMNoJaBaHUsl MaTEeMaTHUKU, PUMEHEHHE aOCTPaKTHOTO H
KPUTHUYECKOTO MBIIUICHUS B IPENOJABAHUN MAaTEMAaTHKE, a TAKKE NMHHOBALIMOHHBIE U
WHTEPAKTUBHBIE METOJBI, PAa3BUBAIOLINE HECTAHAAPTHOE M TBOPYECKOE MBIILICHHE
pelieHuss MaTeMaTHIecKux 3aaa4 [23].

B kaxaom pazjene MaTeMaTUUeCKOM HayKu UMEETCsl CBOSI CTpyKTypa. JIroboit
pa3zen MaTeMaTHUK{ BKJIIOYaeT B ce0sl TeOpeTHUEeCKHe 3HaHUs. DTO OIpeaeseHus,
AKCUOMBI, YTBEPXKICHUS U TEOPEMBI C JOKA3aTEIbCTBAMHU, a TAKXKE COBPEMEHHBIE
Hay4yHble TpOOJEeMBbl COOTBETCTBYIOIIETO paszdena Marematuku. Cremyromui
AJIEMEHT CTPYKTYpPhl - 3TO MpaKTU4YecKas YacTb. OTO pa3jIuyHbIEe 3aJaud 110

OTACIBbHBEIM TCEMaM, CBsA3aHHBIC HC TOJIBKO C OTACIbHBIM H3Yy4aCMbIM pas3acioM
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MaTeMaTUKU, HO W BO3MOXXHO CBSI3aHHBIC U C JIPYTHMH pa3leiaaMy MAaTEMaTHKH.
OTAenbHO TakX€ MOXHO BBIJIECIUTh NPHUKIAJHYIO YacTh pa3JeJOB MaTEMaTUKH,
KOTOpasi BKJIIOUAET B ce0d U TEOPHUIO U MPAKTUKY. DTa CTPYKTypa B3aMMOCBsI3aHa C
JIPYTMMH HayKaMH, B 0COOEHHOCTHU ¢ (PU3UKOM, IKOHOMHUKOM, NH(HOPMATUKOHN U T.1.

3HaHUE JTUX CTPYKTYp MAaTeMaTHYECKOW HAayKHM Ha KAau€CTBEHHOM YPOBHE
HEOOXO0AMMO OyIayluM yuyuTeasiM wmaTemMaTukd. OCO3HAHHOE BIIAJICHUE DSTUMHU
3HAHUSAMM IIO3BOJISIIOT YYHUTEISIM MATEMATHKU IOJHOLICHHO BECTH NEAArOTMYECKYIO
JCSITEIBHOCTh B CUCTEME CPEHETO IIKOJIBHOTO 00pa3zoBanus [23].

[loaroTroBka OyQyIIMX YYUTENE MAaTEMAaTUKH COIVIACHO TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIIAPTAM TPEOYeT BIIAJICHHS MAaTEMAaTHYSCKUMH 3HAHUSAMU [4,
53]. U3 Hux 0c000 MOXHO aKIEHTHPOBATh BHUMAaHHE HA CICAYIOIIUX KITFOUEBBIX
nokasareysix. Bo-mepBbIX, Xopomio pa3doupaTtbcs BO BCEX MaTeMaTHYECKUX
TEPMUHAX, BO-BTOPBIX, pEIIaTh MAaTEMAaTHYECKHE 3aJa4ud MPHU HEOOXOIUMOCTH
HECKOJBKUMH  CIIOCO0AMH, B-TPETbUX, OOBICHATH PAIMOHAIBHO  KJIIOYEBBIC
MAaTeMaTUYECKUE CTPYKTYPHI.

Uro e KacaeTcsi NeJarornyeckoro M METONOJOTMYECKOTO acIeKkTa, To
Oyayliue yuuTenss MaTeMaTukd (OPMHUPYIOT B IIpoliecce MOATOTOBKH CBOU
dyHIaMeHTanbHbIe Temarornyeckue HaBbiku [3]. Mcmonb3ys megaroruveckue
3HaHUs B Oynylied cBOell AeSITeIbHOCTH, OyAyIIHE YUYUTENs CMOTYT IpEernoaaBaTh
MaTeMaTukKy Haubonee 3(P(EKTUBHO U LeNeHanpaBieHHo. I[lpu 3ToM HyXHO
YUYUTHIBATh TOTPEOHOCTH YUYEHUKOB B PAa3BUTHH MAaTEMaTUYECKUX HABBIKOB,
NOAJIep)KaTh MX CTPEMJICHUE MOHATh MATEMAaTHUKYy IIIy0OXke, a TakKe HaCTPOUTh
YYEHUKOB SMOLHMOHAIBHO B MOJIOKUTEILHOM HampaieHHH. OJIHHUM M3 OCHOBHBIX
poecCHOHANbHBIX HaBBIKOB OYAYIIUX YUYUTEICH MaTeMaTHUKU SBJISICTCS] TOHUMAHHE
BCEX HIOAHCOB M CJIOKHOCTEM METOAWKH NPENOJABAHUS MAaTEMATHKHA, TOTOBHOCTh K
pacIIMpeHuI0 W TPUMEHEHHIO HOBBIX METOJIOB OOYy4YeHMs, B TOM YHCIE U
UHTEPAKTUBHBIX METOJI0B 00yueHHsI MaTematuke [23].

B mporecce moaroroBku, a TakkKe B X0J€ CBoed MpodecCHOHATBHOM
NEATETPHOCTH y Oyaylux yuuTeled wmaTeMaTUKu (HOPMUPYIOTCS HAaBBIKH K

IOCTOAHHOMY M CHCTCMATHYCCKOMY COBCPIICHCTBOBAHHIO CBOHMX IICAArOrM4CCKHUX
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3HaHUHN ¥ KoMmIieTeHIui. [Ipyu 3TOM OHM 0CO3HAaHHO BOCIIPUHUMAIOT TOT (DAKT, UTO CO
BpEMEHEM, C HAKOIUICHHMEM OIbITAa M WX OCMBICICHHUSA, WX METOJUKA OOy4YeHUS
MaTeMaTuke OyAeT pa3BUBATHCS.

Y4eOHbIf TpOIECC B MHIKOJE CETOAHS COMPOBOXKIACTCS C 00sS3aTeIbHBIM
NPUMEHEHUEM PAa3JIMYHBIX COBPEMEHHBIX MHQPOPMALMOHHBIX TEXHOJOTHH. ITO
TpeOyeT OT YyuuTeledl MAOMOJHHUTENbHBIX HAaBBIKOB W KOMIIETCHIIMM, KOTOpBIC
Ha3bIBAIOT WH(OPMAIIMOHHBIMUA KOMIETCHIMAMU. BrajneHue HaBbIKaMu paOOTHI Ha
KOMITbIOTEPE, TMPUMEHEHHE MYJIbTUMEIUUHBIX MaTepualioB (ayauo, aHUMAIlMs,
BHUJICO), HCMOJb30BAHUE  HWHTEPAKTUBHBIX  JIOCOK, YMEHHE paboTaTh C
oOpazoBaTeabHBIMU HH(OPMAIUOHHBIE CHCTEMaMHM, HCIOJIb30BAHUE CIEIHUATbHBIX
porpamMm i 0Oy4YeHUsI U OLICHUBAHUS SIBJISIETCS HEOOXOJUMBIMU KOMIETEHIUSIMU

COBPEMEHHOTO yUHTeIs MaTeMatuku [42, 74, 123, 143, 148].

MHpopmaLMOHHAA KOMNETEHTHOCTb NpenoaaBaTens

( N\
HaBblkn paboTbl ¢ 0PUCHBIMK NPOrpPaMmmamMm
. J
( N\
PaboTa c MynbTUMeANMHbIMU MaTepmnanamu

. J
( N\

MpUMeHeHMe NHTEPAKTUBHbIX 4OCOK
. J
4 N\

HaBbikn paboTbl B ceTn NHTepHeT

. J
L

HaBblkK paboTbl C ANCTAHLMOHHbBIMMU
TEXHO/IOTUAMM )
<

HaBblKkM paboTbi € cneunanbHbIMU
nporpammamu )
L
HaBbIkM paboTbl C MHGOPMALMOHHbBIMM

cucTemamm )
L

HaBbIkK paboTbl C nporpammamu ana
MHTEPAKTUBHOIO OLEHMBAHMUSA )

Puc. 1.1. UndopmariionHasi KOMIETEHTHOCTb YUUTEISI MAaTEMATUKHU

27



Ha pucynke 1.1 yka3aHbl OCHOBHbIE€ HAaBBIKH YYHUTENs, KOTOpbIE (DOPMHUPYIOT
UH(POPMAIMOHHYIO KOMIETEHTHOCTh y4duTensd. JlesTenpbHOCTh YYHTENsl CBSi3aHa C
IOCTOSTHHBIM MOBBIILIEHUEM CBOEH KBaJIM(UKALMU [0 U3YYEHUIO U MPUOOPETECHUIO
HaBHIKOB 10 TMPUMEHEHUIO COBPEMEHHBIX HH()OPMAIIMOHHBIX  TEXHOJOTHA.
CoBpeMEHHBII yUHUTENb BJIAJICET HaBbIKaMM paOOThl Ha KOMIBIOTEPE, MPUMEHEHUS
pPa3IMYHBIX IPOrPpaMMHBIX IPOAYKTOB B 3aBUCUMOCTM OT IIPENOJABAEMOU
TUCUUIUIMHBL. BrnaneHne HaBblkaMH palbOThl CO  CIEAYIOIIMMH TEXHOJOTHUSAMHU
SBIISIIOTCA HEOOXOAUMBIMU JJIs1 (hOpMHUPOBaHUSI UHPOPMAIMOHHON KOMIETEHTHOCTH
YUUTEIS:

o ¢ opucHeiMu nporpammamu (MS Word, MS Excel, MS PowerPoint),

° C MYJIbTUMEIUMHBIMH TEXHOJOTUAMU (ayar0, BUICO, aHUMAITH),

° 10 IPUMEHEHUIO HHTEPAKTUBHBIX JIOCOK B YUeOHOM ITpoIeccce

° B TJo0anpHON ceTu MHTEepHET B MOUCKAX HEOOXOIUMOM M JOCTOBEPHOM
uH(popmanuu,

° C mporpaMMaMi JUIs OpraHu3alliK JUCTAaHIIMOHHBIX ypokoB (Zoom, Google

Meet, GoToMeeeting u 1.1.),

o CHEIUAIN3UPOBAHHBIMKE TIPOTPAaMMBI i1 00pa3oBaHMs, B TOM YHCIC

oOyyaromumu (BUPTyaJIbHBIC JTA0OpATOPHUN),

o 110 MPUMEHEHHUIO PA3INYHBIX 00pa30BaTEIbHBIX MHPOPMAIIMOHHBIX CUCTEM;

o C MporpaMMaMH It KOHTPOJIS M TUATHOCTUKHU 3HAHHUK ydarnuxcs [24].
NudopmarmonHass KOMIETEHTHOCTh  YYHMTENS MAaTeMAaTHKH OIWH U3

MoKa3zaTelied COBPEMEHHOTO Tieflarora, KOTOPBIM CcTpeMutcs (QopMupoBaTh Y

YYCHHKOB MAaTeMAaTHYECKHE 3HAHMsI, YMEHHS, HAaBBIKA M KOMIEeTeHIMU. B mporecce

oOy4YeHHS Y YUCHHKA JOHKHO (DOPMHUPOBATHCSI MAaTEMAaTHICCKOE MBIIIIJICHUE, KOTOPOE

MOMOTAeT €My MBICIUTh TBOPUYECKH, HAXOAWTHh PEIICHUS 3aJad Pa3TuIHBIMU

crocobamMu, B TOM YHCJIC W HECTaHAApTHO. B yuyeOHOM mpoliecce YIMTENsT aKTHBHO

JOJDKHBI MCTIOJIb30BaTh MHTEPAKTUBHBIE METOABI U MH(POPMAIMOHHBIC TEXHOJOTHH

1pu 00yUeHHH OYAyIIUX KPEaTHBHO MBICISIIMX Y4eHUKOB [95].
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[Ipumenenre HHPOPMAIIMOHHBIX TEXHOJOTUH B y4eOHOM MpoIEecce IS
YUUTENs] MAaTeMaTUKU SIBIISIETCS BaKHBIM TMOKaszaTeneM 3¢ ¢ekTuBHOCTH. PemeHue
MPAKTUYECKUX TEKCTOBBIX 3aJ]lad, T€OMETPUYECKUX MOCTPOCHHN W 3ajay JOJKHO
CONMPOBOXK/IAThCS PA3TMYHBIMU TEXHUYECKUMH PACU€TaMU, MOJAEIHUPOBAHUE KOTOPBIX
IpeacTaBisgeTr co0oil TBopueckuil mpouecc. Pemenune 3amau obserdaercs mnpu
UCIIOJIb30BAHUH Pa3IMYHBIX KOMITBIOTEPHBIX TEXHOJIOTHI U mporpamm [162].

CerogusmHuii JeHb TpeOyeT OT OyIyIIMX YYHUTENel MaTeMaTUKH CO3JIaHUE
OJIarONpUATHBIX YCIOBUM JUIsl TOro, 4YTOOBI YYEHHUKH OBLIM MOTHUBUPOBAHBI U
3aMHTEPECOBAaHbl M3YYEHHI0 MAaTE€MaTHKH. JTO CAMOE CIOKHOE BO BCEU CHUCTEME
NOATOTOBKM  OyAaymux  yuutened Marematukud. HeobOxogumo  moHuMaHue
IICUXOJIOTMM YYEHHUKOB, 3HATh METOJbI M CIOCOOBI MOTHBALlMU, HEOOXOAUM TaKKe
WHIUBUIYAIbHBIA MOJAXOJ K pa3HbIM KaTeropusM ydeHHkoB. IloaroroBka k
IPOTHO3UPOBAHUIO Yy OYIyIIUX Yy4WUTEIEH MaTEeMaTHKU BCEX BO3MOXHBIX CHUTYyalUH
npu o0yueHuun MaTE€MaTHKE ABJISIETCS HEOO0XOUMBIM KpUTEPUEM
KBAIM(PUIMPOBAHHOCTH MEJarora. Y MEHUE NPEIBUAETh U 3aIUIAHUPOBATH IMPOLIECC
OoOyueHUs MaTeMaTUKE SIBJSIETCS OJTHUM U3 KIIFOUEBBIX 3HAHUM OyAylIMX y4duTenen
MaTeMaTHKH [24].

JIro6ast 1IKoIa He MOKET CYILIECTBOBATh U30JUPOBAHHO, TAKXKE KaK U U3YUCHHE
MaTeMaTHUKU HE MOKET ObITh OTOPBAHHBIM OT OCTAJIbHBIX JAUCLUHUIUIMH, U3y4aeMbIX B
mkoie [120]. 3naHme wucTOpHM pa3BUTHS MAaTEMATHUECKOW HAyKW, 3HAHHE
MEXIIPEIMETHBIX CBA3EH MAaT€MAaTHKU C APYTMMHU JUCLUUIUIMHAMY, 3HAHUE IPUEMOB
PUMEHEHUSI MaTEMATUKHU B OOIIECTBE, B PA3BUTHH T'OCYAAPCTBA U €r0 SKOHOMUKH —
HEOOXOMMbIE ¥ BaXKHbIE KOMIIETEHIIMU OyAYIIUX y4UTelled MaTeMaTuku. Bo Bpems
yueOHOro mpoiecca Oyaylui yduTeldb MAaTeMaTHKH IOKa3bIBA€T CBOE 3HAHUE O
TEKYUIUX COOBITUSIX B OOIIECTBE, 3aIUIIAET CBOM HMHTEPECHl M MHTEPECHl CBOMX
YYEHHKOB B COLIMYME, Pa3BHBAET MATEMaTHYECKOE MBIIUIEHUE U MATEMATHYECKYIO
KyJIbTYpy YYEHUKOB. B 3TOM 3akirouaercs coOUMaldbHBIM KOHTEKCT IIpoLecca
MIOJITOTOBKH OYAYIIMX y4uTeIelh MaTemaTtuku [23].

OcHOBY TOJITOTOBKM OYyIyHmIMX y4YWTElNeH MaTeMaTHUKH COCTaBJISIOT

Ka4€CTBCHHBIC 3HAHMA IIO BCEM COCTABIAOIINM CHCTEMBI ITOATOTOBKH. To CCTh,
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IPOLECC MOATOTOBKM OYyIyIUX YYHUTeNeHd MaTeMaTHKu TpeOyeT OT HUX 3HaHHM,
KOTOpBIC 00amaroT ompeneiacHHbIMU KadectBamu [21]. TTo W. f. Jlepuepy [109]
TakuxX CBOMCTB 12: monHOTa, TayOWHA, CHUCTEMAaTMYHOCTh, CHUCTEMHOCTD,
ONEpaTUBHOCTh, THOKOCTb, KOHKPETHOCTb, OOOOIIEHHOCTh, Pa3BEPHYTOCTbD,
CBEPHYTOCTh, OCO3HAHHOCTb, IPOYHOCTD.

OcHoBpiBasicb Ha pabotax WM. f. JlepHepa o kadecTBe 3HAHMU ydYaIIuxcs,
poBeJeM KpaTKuil 0030p 3THX kadecTB. [IpuBenem mpuMepsl 3HaHUHN U3 pPa3TUYHBIX
oOnacTeil MaTeMaTUKH, KOTOPBIE SIBIISIIOTCSI COCTABJISIONIMMU B CUCTEME MOATOTOBKU
OyaylIMX y4yuTenel MaTeMaTHKU.

[TonHoTa 3HaHM OyIyHIMX Yy4YWUTENIEM MaTEMaTHKH - 3TO KOJIMYECTBO BCEX
3HaHWM B 00JIACTM MaTEMAaTUKH, KOTOpbIE HY>KHBI OyIylIeMy YYUTENII0, 3HAHUS B
00JIaCTH TEeMAroruKy, METOJMKH MNPENoAaBaHUs MATEMATHKM U MaTEMaTUYECKOIO
oOpa3oBaHus, a TakKe 3HAHUS B OOJACTH TICUXOJOTHUH, UCTOPUU MATEMATUKH, U
JIpYTrUX AUCUUIUIMH, CBS3aHHBIX C MaTeMaThkod. KauecTBO MOJTHOTHI 3HAHUU
ABJIAETCS. MOHSATUEM OTHOCUTENbHBIM, TaK KaK HallM 3HAHUS B JIIO0OM M3 ATHX
o0JyacTeil pacUpsIOTCsS M TOMOTHSIOTCS TI0 MEPE HAKOIUICHHUS OIbITa, MOBBIIICHUS
KBaJTU(DUKALIMK U T.]I.

B o6Omactu MareMaruyeckux HAyK OCHOBHBIMU ITOKa3aTENIIMH TIOJHOTHI
3HAHUK OyAyIIuX Y4YUTENeW MaTeMaTHKW SBISIOTCS 3HAHHWE OIpeAeNIeHUuN
(TepMHUHOJOTHUS), 3HAHWE OCHOBHBIX YTBEpP)KICHUH, aKCHUOM, TEOpPEM, 3HaHHUE
OCHOBHBIX METOJOB [I0KAa3aTEJIbCTBA PA3JIUYHBIX YTBEPKICHHUI, 3HAHUE OCHOBHBIX
METOJNOB pEIICHHs 3a1a4 KIACCHYECKUX pa3lelioB MareMmaruku. Hampumep, B
obnactu nuddepeHnaNbHBIX YpaBHEHUNW 3TO METOAbl pEIIeHUH ypaBHEHHUM 1-r0
NOpsiIKAa, pPEIIEHUE JMHEHWHBIX YpaBHEHUW |-TrOo mOpsaka, METOIbl PEIICHUS
HEKOTOPBIX YPaBHEHUI BBICIIUX MOPSIKOB.

[TomHoTa 3HaHWI B OOJACTH TEAATOTHKHA W METOAWKU TPENOJaBaHUS— 3TO
3HAHUE OCHOBHBIX KaTEropUil NEJArorWKH, SJIEMEHTOB AUAAKTHUKA K CHUCTEM
OLICHMBAHUS, 3HAHHE METOJ0B OOY4YEHHS] MATEMAaTUKE U UCIOJIb30BAHUS PA3IUYHBIX
MEJarOTMYeCKUX TEXHOJIOTUHM, a TaKK€ 3HAHUE KOMIBIOTEPHBIX TEXHOJIOTUH U €ro

IMPUMCHCHUE B ITPOLCCCEC O6y‘ICHI/IH MaTCMaTHKCE.
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['myOvna 3HaHWil Oyaymux yddTeded MaTeMaTHKd — COBOKYITHOCTD
CYILIECTBEHHBIX CBS3€H MEXAY COOTHOCHMMBIMM 3HaHMsAMU. [losmHOTaA, B OTIMYMU OT
ri1yOuHBI, JAOMYCKAaeT HU30JMPOBAHHOCTb 3HAHUM JpYr OT Jpyra. A riayOuHa ecThb
UMEHHO  CYLIECTBEHHOCTh  cBA3ed. CBs3u MOryT ObITh  HPSAMBIMH U
OIOCPENOBAHHBIMUA. YeM omocpefoBaHHEE CBsA3b, TEM OHA MEHEE JOCTYITHA
00y4JaeMbIM.

Uro sxe mpencramiser coOOl KadyecTBO TIyOMHBI 3HAHUW B MaTeMaTuke?
Hanpumep, yuyeHUK 3HaeT, Kak MOCTPOUTH rpaguk HekoTopoi QpyHkuuu. [Ipu sToM
OH TJIyOOKO HE MOJKET 3HaTh CaMO MOHATUE (PYHKIUU (€0 ONpPE/IETICHUE), HE MOKET
3HATh OINpEIEICHNE NEPEMEHHON BeIMYMHBL. HO BCE 3THM MOHATHA CBS3aHBI MEXKIY
c000i1, 1 HE3HAHUE OJHOIO U3 COCTABJIAIOIINX B U3yueHUU TeMbl «I padux QyHKIIID)
TOBOPUT 00 OTCYTCTBHMM TJIyOWHBI 3HAaHUU. MM ke BCeM HM3BECTHO MPABWIO WIIU
yTBepxKIAeHUE «JlenmnTh Ha HOJIb HENb3s». MHOrue He 3HAlT [OoYeMy, Y HHUX
HEJ0CTAaTOYHO IITyOOKHE 3HAHUS M NMO3TOMY YUEHHMKHU YacTO JOMYCKAIOT OLIMOKHU U3-
32 OTCYTCTBHS TITyOOKHX 3HAHUIA.

OnepaTUBHOCTh — Ka4€CTBO, XapaKTEPU3yEMOE YHCIOM CUTYallli, B KOTOPBIX
MOXXET NPUMEHAThCA 3HaHue. Uem Ooubllie CUTyaluid, B KOTOPBIX MPUMEHSETCA
3HaHue, TeM OoJiee ONEpPaTUBHBIM CTAHOBUTCS 3HAHHUE, MOIYYEHHOE OOy4aeMBbIM.
[Ipumenenue 3HaHUN BO3MOXKHO IO M3BECTHBIM IpaBUiIaM, 10 00pasily, B 3HAKOMOU
CUTYalluM, B HOBOW, HE3HAKOMOM CUTyalluu (TBOPUECKOE NMPUMEHEHHE). DTUM BCEM
BapHaHTaM NPUMEHEHHUS 3HAaHUNW HEOOXOIUMO Y4YUTh, TO €CTh HAJ0 IOKa3bIBATh
oOy4aeMbIM 0OJIbILIIE CUTYallUd U TPUMEPOB, B KOTOPHIX 3HAHUS MPUMEHSIOTCS U Ha
OCHOBE ATOT'0 3HaHUSI CTAHOBSTCS O0Jiee OnepaTUBHBIMU.

3HaHHE HECKOJIbKUX CIIOCOOOB JIOKAa3aTEeNbCTBA, HAIMPUMEp, TEOPEMBI
[Tudaropa sBnsieTcs CBUAETENHCTBOM OMNEPATUBHOCTH 3HaHUs. Kpome 3Toro ero
OpPUMEHEHUE [UJIs pelIeHHs pPa3sHOOOpasHbIX 3ajgad, HE TOJBKO MAaTeMaTHKH,
paclmpsieT CBOMCTBO ONEPATUBHOCTU. Mnu ke moHsATHE NPOU3BOIHOM SBIIAETCS
OIHUM U3 KJIIOUEBBIX B Kypce MaTeMaTWKW. Pa3nuyHbple CUTyaluMu, B KOTOPBIX
IPUMEHSETCS MTPOU3BOHAS, TOBOPAT 00 YHHUBEPCAIBHOCTH 3TOTO MOHATHUS, KOTOPOE

B CBOIO OYCPECAb ABJICTCA U KaUCCTBOM IIPOABJIICHUA OIICPATHBHOCTH. HpOI/ISBOI[HYIO
31



Mbl MPUMEHSEM I HAXO0XACHHS MakCUMMyMmMa W MHUHUMYMa, JJIsI BBIYMCIICHHUS
CKOPOCTH N0 33/JIJaHHOMY 3aKOHY JBW)XEHHS, MPUMEHSIEM B pa3JIMYHBIX 33Jayax Ha
HaXO0X/I€HUs1 HauOOJbLIEr0 M HAUMEHBLIETO 3HAYEHUs B 3aJaHHOW oOjacTw, AJis
HaXOXJEHUS yriaoBoro kodpduimeHta KacaTelnbHOM, A  MPHOIMKEHHBIX
BBIUMCJIEHUM, @ TaKXKe JJIs Pa3IMYHbIX 3374 (U3UKU U SKOHOMUKH. Uem Oosiblie Mbl
3HaeM O 3ajauax, rje NPUMEHSIETCS IPOU3BOIHAS, TEM OOJIee ONIEPaTUBHBI 3HAHUS 00
TOM 3JIEMEHTE.

['MOKOCTh 3HaHMM JMYHOCTH — TOTOBHOCTH CAMOCTOSITEIBHOTO HAaXOXICHUS
CIIOCOOOB TMPUMEHEHUs 3HAHUK B H3MEHSIOIIMXCS CUTyalusx. ['MOKOCTh 3HAHMIA
MPOSIBIISIETCS] TAK)KE B CIIOCOOHOCTU CaMOCTOSITENIbHO HAMTH HECKOJIBKO CIIOCOOOB MX
OPUMEHEHHUs Uil OJHOM M ToW e cuTyauuu. Yem ObicTpee 0OydaeMblil HAXOAUT
croco®d TpUMEHEHMs, YyeM OoJiee BapuUaTUBHBI CUTyallud, TeM Oojee THOKH ATU
3HaHusA. KayecTBO rMOKOCTH 3HaHMM B MaTeMaTHKE SIBISETCS OAHUM U3 (HDaKTOpOB
IPOSIBJICHUS] TBOPUYECKUX 3HAHUM, KOTOPBIA MPOSBISIETCS B CIIOCOOHOCTH IMpeAJaraTh
pasHbIe BHJIBI, CIIOCOOBI, pEIICHUS MaTeMaTHIeCKuX 3a1a4 [176].

Hampumep, ogHUM M3 MOMYJISIPHBIX METOAOB PEUICHUS HEPABEHCTB SIBISETCS
METO/ HHTEpBaJOB. Eciy B3ATh Kakoi-IMOO KBaJpaTHBIM TpeX4dsieH, KOTOPBIH
CpPaBHMBAETCA C HyJIEM, TO OOBIYHO MBI pelllaeM KBaJpaTHOE ypaBHEHHE, HAXOJUM
KOPHH, OIIpPENEIIsieM 3HAKW CIpaBa M CleBa OT KOPHEW M B 3aBUCUMOCTH OT 3HAaKa
HEpaBEHCTBA MbI MOJIy4aeM OTBET 33/1a4d, TO €CTh pelIeHue HepaBeHCTBa. Ecnu xe
YUEHUK B KaueCTBE pEIIECHUS NPEUIOKHUTh PACCMOTPETh TIpaUK KBaIpaTUYHOU
(GyHKUMH, U B 3aBUCUMOCTH OT PacnoJiockeHus rpaduka QyHKIMH OTHOCUTENBHO OCH
abciuce  (BBIIIE WM HIDKE) OMNPENSIuTh pelieHue 3ajadyd, OH IPUMEHUTH
rpaduyeckoe peleHHEe HEPaBeHCTBA. ITOT CIOCOO pEHIeHHs HEPaBEHCTB Mbl
UCIIOJIb3YEM HE YacTO M €CJIM YYEHUK CaM MPEMJIOKHUTh 3TOT CIOCOO pEeIIeHHUs, TO
3[IeCh M MPOSBUTCA KayeCTBO T'MOKOCTH 3HAHMM, TaK KaK YYEHUK Hallesl ApPYroiu
aIbTEPHATUBHBINA CIIOCOO pEIIeHHs 3a7aud, OCHOBBIBAACh HA CBOMX 3HAHUSX,

CBSI3aHHBIX C JaHHOM TeMoH [5].
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KonkpeTHOCTh — CIIOCOOHOCTHh OOBSICHUTHh YaCTHOE KaK MpPOsIBICHHE OOIIEro,
00O0OIIEHHOCTh — CIMOCOOHOCTh TOJBECTH KOHKPETHBIC 3HAHUS IMOJ 000OIIECHHBIE.
[Tox 00001IEHHBIMY 3HAHUSMU BCET/1a JOJDKHBI COAEPKATHCS KOHKPETHBIE 3HAHMSL.

[lonsTust ypaBHEHHE, KOpPEHb YpaBHEHHUS, METOJAbl pEIICHHUS YypaBHEHUS
ABIIAIOTCA OOOOIIEHHBIMM 3HaHUsAMU. Ecim Mbl BHIUM 3HAK pPABEHCTBA MU
HEU3BECTHYIO BEIMYMHY, KOTOPYIO HEOOXOAMMO HaWTH, TO OIpPEIeIsieM 3TO
BEIpaXKeHHe Kak ypaBHeHue [12, 13, 140]. Bumum KOHKpETHOE BBIp@KCHHE H
oboOuraem ero kak ypaBHeHue. Jlasee n3 oOHIMX 3HAHMM Mbl JTOJIKHBI BBIJEIIUTH
KOHKpETHBIE 3HaHUS 00 ypaBHeHHsX. Hampumep, 3TO ypaBHEHHE MOXET OBITh:
JMHEWHBIM, KBaJPaTUYHBIM, YPaBHEHHEM KaKOH-TO CTENEHU, TPUTOHOMETPUUIECKUM,
UppaLMOHAJIbHBIM, NOKa3aTeIbHbIM, JorapuMUUYECKUM, TMO(AHTOBBIM,
muddepeHIManbHbIM U T.A0. B 3aBHCHMOCTHM OT HAIIMX 3HAHUH O KOHKPETHOM
YpaBHEHHUU Mbl BbIOMpaeM MeToj perieHus. [IpuMEHUB KOHKPETHBIH METOJ, Mbl
pemaeM ypaBHeHHe. Haxoaum KOpeHb WJIM HECKOJBKO KOpPHEH 3TOro ypaBHEHUS.
W ke mpuxoauM K BBIBOAY OO0 OTCYTCTBHMM KOpHEH ypaBHEHHUA. MoxeM CHOBa
OPUMEHUTH Hallld OOOOIICHHbIE 3HAHMSI O TAKOM IOHSATHUU KaK KOPEHb YpaBHEHHE,
€ro eJMHCTBEHHOCTh WJIM OTCYTCTBHE Takoro. Bo3MokeH ciydail CyIIecCTBOBaHUS
HECKOJIbKMX KOpPHEW ypaBHEHUM WIM Jake OECKOHEYHOrO0 HX KOJUYECTBA. OJTH
HOHSTHUS SIBJISIOTCS OOOOIIEHHBIMU 3HaHUSIMU 00 ypaBHEHHAX. B 3aBUCHMMOCTH OT
ypaBHEHHUS MBI MTOJTy4aeM KOHKPETHBIA OTBET O KOJMYECTBE KOPHEH ypaBHEHHUS.

CBepHYTOCTh M Pa3BEpPHYTOCTh 3HAHMM COCTOUT B TOM, 4YTOOBI 3HAHUSA
BBIPXAJIUCh KOMIIAKTHO, B PE3YJIbTAaTe CXKATHsI COBOKYITHOCTH 3HAHUIN M HA000POT, B
PaCKpBITHH II1arOB, MO KOTOPHIM MPOU3BOANUIIOCH CBEPThIBAHNE 3HAHUH.

Hanpumep, Mbl MOXeEM CKa3aTb, 4TO U3 TeopeMbl [ludaropa, uam u3 Gopmyssi
c®=a’+h? (B HpPSIMOYrOILHOM TpPEYrONbHUKE KBAAPAT THIIOTEHY3H PABEH CyMMeE
KBaJIpaTOB  KaTE€TOB) CJEAyeT OCHOBHOE TPUTOHOMETPHUUYECKOE  TOXKIECTBO
sin’x+cos’x=1. Dto cBepHyTOe 3HaHHEe. UTOOB pasBEepHYTh 3HAHHE HY)KHO 3HATH
OTpe/ieNieHNe CHHYCca W KOCHHYyCa yrila B MPSMOYTOJBbHOM TpeyroipHuke. Tak kak

CMHYC M KOCHMHYC OTHOIICHHUS COOTBCTCTBYIOIIUX KATCTOB K THUIIOTCHY3C, TO H3
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a? b2
teopembl  [ludaropa wumeem —+— =1, orcioma cleayeT OCHOBHOE
c? c?

TPUTOHOMETPUUECKOE TOXKAECTBO. TO €CTh MBI Pa3BEpPHYJH CBEPHYTOE 3HAHHUE O
dbopmyre. Takux TPUYMHHO-CICACTBEHHBIX (CBEPHYTHIX M Pa3BEPHYTHIX) 3HAHWHA B
MaTeMaThKe OYeHb MHOTO M OOJBIIMHCTBO M3 HHUX CBSI3aHHBI C Pa3IM4YHBIMU
JOKa3aTeIbcTBaMu (POPMYII.

CuCcTeMaTHYHOCTh 3HAHUM — 3TO OCO3HAHUE COBOKYIIHOCTH 3HAaHHM B HUX
MEpapXHM U NOCIIEI0BATEIIBHOCTH MPH OMPEAEICHHOM B3IUISIIE HA 3TY COBOKYITHOCTb.
JIro0ast COBOKYNHOCTh 3HAHUN MOXET OBITh CBSI3aHA IO PA3JIMYHOM JIOTHKE, TJIE
HEKOTOpasi COBOKYITHOCTh SIBJISIETCS 0a30BOM g APYIMX WIM e, Hao0OpoT, B
3aBUCUMOCTH OT LIeIM OOy4eHHUsl JApyras COBOKYMHOCTh €CTh OCHOBa OCTAJIbHOU
COBOKYITHOCTH 3HAHUM.

Ecte B maTemaTumyeckoil Hayke, Kak M B JII00OM JIpyroil, rnepBOHaYaJIbHbIE
JIaHHbIE, KOTOpbIE TPYAHO OMPEACIUTh U Ha OCHOBE 3TUX MOHSITHUUA CTPOUTCS BCS
Teopusi. B mMatemaTuke 3TO ONpeAesieHUE MOHATHII MHOYECTBA, TOYKH, OCHOBHBIX
MaTeMaTUYECKHUX OMepalnil, BEJIMYUHbI IEPEMEHHBIE U TTOCTOSIHHBIE, MOYKET YHCIIa U
X MHOXecTBa. Jlanee mobast Teopusi CTPOUTCS B 3aBUCUMOCTH OT O0JIACTH U 1IeJIeH
u3ydeHusi. B anreOpe Mbl HauMHaeM H3ydaTb MaTpHUIbl, B T€OMETPUU TOYKY U
NpsIMyl0, B aHaJIM3€ HAYMHAEM HM3ydaTh MOHATHE MepeMeHHOW M PpyHkuuu. M3yuas
KypC TEOpUM YHUCEJ, Mbl BCTpEUaeMCsl ¢ MOHSATUEM (DYHKIIUU, XOTS €ro Mbl TaM HE
onpenensieM. Cunutaercs, 4To MOHATHE (YHKIIMA U3BECTHO, U OHO KakK caMo COOOM
pasymeronieecs, BOIMChIBAETCA B CUCTEMY 3HAHUW Kypca Teopuu yucel. Mnm ke onHo
W3 OCHOBHBIX TIOHATHI alreOpbl — ypaBHEHUE, KOTOPOE TOXKE CUUTACTCS M3BECTHBIM
U TIOHATHBIM. JlaHHOE TMOHSTHE BCTPEYAETCS B MPAKTUYECKH KaXIOM pasieie
MaTeMaTU4YeCKOW HayKu. B 3aBUCHMOCTH OT CHCTEMAaTHYHOCTH U CTPYKTYPhI Kypca
a000€ TOHSATHE, TEPMUH, YTBEPXKICHHE 3aHUMAET CBOE€ MECTO B HEPApXUU H
MOCIIEIOBATEILHOCTH Kypca.

CHUCTEMHOCTh 3HaHUN — 3TO OCO3HAHME 3HAHUW MO MX MECTY B CTPYKTYype

HAyYHOM TEOpUH, TO €CTh B CHUCTEME 3HaHH Oo0y4daemblii JOJDKEH 3HaTh, YTO
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ABJISICTCSL TOHSITUEM, OCHOBHBIM ITOJOKEHUEM, HX CJIECICTBUEM W MNPUIOKECHUEM
[133].

B Bompoce cucTeMHOCTH 3HAHUM, HAPUMEP, MOHATHE (PYHKIUU CTAHOBUTCS
OJIHUM W3 TMEPBOHAYAIBHBIX MOHATUU. M3 3TOro moHATHS Aajnee CIEAyeT IMOHSITHUE,
CBSI3aHHBIE CO CBOWCTBAMHM (YHKIMHU, UX TPUMEHEHUEM, MOHSITHE MPOU3BOJHON U
uHTerpana. C nousitueM (PyHKIMM CBs3aHbI TEOPHs MOCIEIOBATEIHLHOCTEH U PAIOB,
Kypc Teopun auddepeHInanbHbIX YpaBHEHHWH BOOOINE IOCTPOSH HA TOHATHU
bynkunu. OyHKIUOHANIbHAS 3aBUCHUMOCTh — OJIHO M3 IEHTPAJIbHBIX TOHATUNA B
CUCTEME MaTEMAaTUYECKON HAYKHU.

Ecnu B kypce Teopuu uucen HE CTOIb BaXXHO 3HaHUWE (DYHKIUHU, TO
CUCTEMHOCTh 3HAaHUW TMpeArnojaraeT Hajiudhe 3HaHUW 00 ompeneseHuu, 00 ero
OCHOBHBIX CBOMCTBaX B CTPYKTYpP€ MaT€MaTUUECKON HAYKHU.

Oc03HaHHOCTb 3HAHUH MPOSIBIIAECTCS B IOHUMAHUU CBSI3€M MEXIY HUMH, MyTEH
MOJYYEHHS] 3HAHWI, B YMEHMHU JOKa3blBaTh 3TH 3HAaHUSA. OCO3HAHHOCTh 3HAHUU
00y4aeMBIMH MOXKET BBIPKATHCS pa3indHbIMU Gopmamu [94].

[TepBoif dopmoil TPOSIBICHUS OCO3HAHHOCTH SIBISETCS YMEHHE H3jaraTh
3HaHUS B 3aBUCHUMOCTH OT ILI€JIM, W3BJIEKaTh HEOOXOJAUMBbIE YacTH 3HAHUM IS
pELICHUs M30JIMPOBAHHBIX 3a/1a4. YUYEHUK, OCO3HAHHO BIAJCIOLIMNA 3HAHUSMM,
MOXET JOCTYIHO W3JIOKUTh TeOopeThuecKui Marepuan. Hanpumep, 3Has
ONPEAECICHNUE TTOHATUSI YPABHEHUS, OH MOXET IPUBOIUTH MPUMEPHI YPABHEHUM, 3HAs
UX KJIacCU(PUKAINIO, MOKET ONPENIETISATh METO/IbI UX PEIICHUSI.

Hpyroit QopMoii siBisieTcsl TPYNNUPOBKA M CUCTEMATH3allMsl 3HAHUU B
3aBUCUMOCTH OT 3aJ1a4, OTBETHI Ha KOTOPBIE U3JIaratoTCA B U30JMPOBAHHOM BHUJIE KaK
pelieHus Apyrux 3ajaady. 3Hasi ONpeAeieHHOE KOJIUYECTBO METOJIOB PELICHUs 3aj1ad,
HalpuMep, CHUCTEMbl JIMHEHHBIX ypaBHEHWH, CTYJEHT JellaeT Hauboiee
ONTUMAJIbHBIH W OCO3HAHHBIM BHIOOP W3 CHCTEMBI 3HAHMM O METOJAaX PEeIIeHUs
CHUCTEM JIMHEMHBIX YypaBHEHHU. B 3aBUCUMOCTH OT KOJIMYECTBA HEU3BECTHBIX OH
MOKET HCIOJIb30BaTh METOJ MOJCTaHOBKH, MeTol Kpamepa, meron I'aycca. On

nepea NpuHATHEM PCIICHUA OIIPCACIIACT 3HAYMMOCTDb TOI'O HJIM KMHOI'O METOJ4, UMCCT
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CUCTEMY 3HAHMH O METOJAxX PELICHHS CHUCTEMbl YPABHEHHU U B 3TOM MPOSBISAETCA
OCO3HAaHHOCTb 3HAHHM.

Tperveli ¢GopMoOil NpOSIBIEHHUS OCO3HAHHOCTH SIBIISIETCS CaMOCTOSITEIbHOE
NPUMEHEHUE BCEX 3HAHUU B Pa3IMYHBIX CHTyalUsAX MO 00pa3lly U B HOBBIX
CUTyalUsiX, TPEOYIOUIMX TBOPUECKOM AesTenpHoCcTH. Hanpumep, 31ech nposiBieHneM
OCO3HAHHOCTHU 3HAHUH SIBIISIETCS TO, YTO YYEHUK MOYKET COCTAaBUTh MAaTEMaTHYECKYIO
MOJIeJb TEKCTOBOM 3ajjaud B BHJE Kakoro-nub6o ypaBHeHus. CocTaBieHHE
MaTEeMaTUYECKOM  MOJENM B  BHJE  PA3NUYHBIX  YpaBHEHUH  (JMHEHHBIX,
KBaJpaTUYHBIX, CUCTEM  ypaBHECHUH, muddepeHunanbHbIX  YpaBHEHUMN)
XapaKTEPU3UPYET OCO3HAHHOCTh 3HAHUW HanboJiee MOJHO.

IIpoYHOCTP 3HAHUH — JUINTEIBHOE XPAHCHHE B NAMATH CUCTEMBI 3HAHWM, UX
CBSA3€H U TOTOBHOCTh MX NPUMEHEHUS B HEOOXOIUMBIX cirydasx. OJHUM U3 BaKHBIX
KPUTEPHUEB IPOSIBICHUS MPOYHOCTH SIBISIETCS TOTOBHOCTH JIMYHOCTH C IIOMOLIBIO
OJIHMX 3HAHWW BBIBOJAUTH WJIA BOCCTAHABIIMBATH IPYTUE€ 3HAHMUS.

MareMaTtryeckoe MOJIETUPOBAHKUE ABIISIETCSI OAHUM M3 CIIOKHBIX 3JIEMEHTOB B
IIPOLIECCE U3YUYEHUS] MAaTEMATHKU U €r0 IPUMEHEHHUs, B KOTOPOM IPOSIBIIAETCS OYEHb
MHOI'0 Ka4eCTB 3HAHUM, B TOM YHUCJIE U MPOYHOCTh 3HaHUU. [Ipn MonennpoBaHny Mbl
W3BJIEKAEM W3 NIAMATH MPAKTUYECKU BCE HYXKHBIE 3HAHMS JJI €€ COCTABIICHUS B BUJIE
ypaBHeHus, QyHkimu, Gopmynsl u T.1. Jltoboe pemienune 3amaun TpebyeT OT Hac
W3BJICUCHUS M3 MAMITH HAIIMX 3HAHUM, a MPAKTHUKYM PEIICHUS OAHOTHUITHBIX 3a]ad
3aKpeIUIsieT HOBble 3HaHMs, Jenas ux Oonee mnpouyHbiMU. Takum oOpazom,
NPUMEHEHUE 3HAHMM HAa MPAKTUKE SABISETCS OJHUM W3 OCHOBHBIX MPOSBICHUN
KauecTBa 3HAaHUH TaKOTO, KaK MPOYHOCTb.

Takum obOpazoMm, eciaum Oyaymue yuuTenss MaTeMaTUKd — O00JajaroT
KaueCTBEHHBIMU 3HAHMSIMU, TO OHM MOTYT BECTU NMPO(PECCUOHATBHYIO ACSTENbHOCTD
Ha BBICOKOM ypoBHe. KadecTBa 3HaHUII B CUCTEME MOATOTOBKU OyMYIIMX YUHTEIICH
MaTE€MaTUKH UTPAIOT BAXHYIO poJib. be3 KaueCcTBEHHBIX 3HAHUI HEJb3s1 TOBOPUTH O
IPYTUX HEOOXOJUMBIX KOMIETEHIMSAX WA TOKa3aTelnssX OyAyllero y4uTens
MaTeMaTuku. Eciv moCTaBUTh BOIPOC: KAKOBA POJIb KAYECTBA 3HAHUU B CHUCTEME

IIOATOTOBKH 6YILYHII/IX y‘lHTCJ’ICfI MaTeéMaTUuKu, TO CICAYCT OTBCTHTL, YTO OHO
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3aHMMAET OJIHO U3 LEHTPAJIbHBIX MECT B 3TOM cucTeMe. IMEHHO KaueCcTBO 3HAHMUM, B
NEPBYI0 OYEpedb, OINPEAENIeT KAadeCTBO BCEH CHCTEMBI MOATOTOBKUA OYyIyIIHMX
YUUTENEH MAaTeMaTUKU. 3HAHUS COCTaBIISIIOT KIIOUEBOE 3BEHO COJEPKAHMS
oOpa3oBaHMsl, Tak Kak 0e3 3HaHHI 00 00bEKTEe HE MOXKET ObITh YMEHHUI M HAaBHIKOB,
0e3 3HaHWIl HE MOXXET ObITh HUKAKUX HAYMHAHUN TBOPUYECKOU NEATEeNbHOCTH, 0e3
3HAaHUM He MOXeT (OpPMUPOBATHCS JMYHOCTh. A KauyeCTBO 3HAHUMU, SBISACH
MPU3HAKOM C(HOPMHUPOBAHHOCTH JPYTUX KOMIIOHEHTOB CHCTEMBI IOATOTOBKHU
y4uTenen, cnocoOCTBYET K TOMY, YTO BhIpa)kaeT HauboJee TOYHYIO XapaKTEPUCTUKY
KauyecTBa BCeH 00pa3oBaTeIbHOM crcTeMsbl [21].

CerogHss OCHOBHOM LEIBIO COBPEMEHHOI'O YYHUTENS SBISIETCA HE TOJBKO
nepenadya WHGOPMAIMM, YEJIOBEYECKUX 3HAHUW U ombiTa. BaxHoil GdyHKIMEH
YUUTENS SBISETCS CO3/IaHWE YCJIOBUHM NJii MOTHBAIIMM U TOBBIIICHUS MHTEpEca K
yueOe. YuuTellb OKa3pIBaeT BO3JCHCTBHE HA OpraHU3aIfi0 yueOHO-TI03HABATEILHON
NeSATEeILHOCTH YUYCHHKA, Ha (POpPMUpOBaAHNE HABBIKOB TBOPYECKON pabOTHI B yueOe u
B Oyaymieil Ku3HU. OTO BCE CTAHOBUTCS MPUOPUTETHBIM M AaKTyaJbHbIM B
COBPEMEHHOI cHucTeMe oOpa3oBaHMs, KOTja WH(OpMalus cTajla JOCTYIMHOW uepe3
KOMMYHUKAIIMH U €€ Nepeaayda MnoTepsiyia OCTPYI0 HEOOXOAMMOCTb.

HecmoTtps Ha TO, YTO JUCTAHIIMOHHBIE TEXHOJOTHH MOCTOSHHO PaCIIUPSIOTCS
U 3aHUMAIOT BEAyllee TMOJIOKEHHE B CHCTEME OOpa30BaHUS, YUUTENIb OCTAETCA
KJIFOUeBOM Purypoit sToit cuctemMol. [Iporecc XMBOro B3aMMOACHCTBUS U OOLIECHUS
MEXIY YUUTEIEM U YYEHUKOM SIBJISIETCS BAKHBIM U HEOOXOIUMBIM COCTABJISIFOIIIM B
(GhopMUPOBAHUU JIMYHOCTHBIX KAUE€CTB U UYETIOBEUECKUX U OOIIECTBEHHBIX 1IEHHOCTEH,
COITMAIbHO-KYJIBTYPHBIX B3IVISJIOB, B PA3BUTHU TMO3HABATEIbHBIX CIIOCOOHOCTEH MJis
MOJTyYeHHUS! U 3aKpEeIUICHUs MPOYHBIX M INIyOOKHUX 3HaHMU. Takke B3auMonencCTBHE
YUUTENIST M YYEHHKOB BO BpeMsl YUYEOHBIX 3aHATUM M PA3JIUYHBIX MEPONPUSITHI
o0nafaeT psaIoM HEOCTIOPUMBIX TTPEUMYIIECTB:

° nepegaya HAKOIUIGHHOTO OMbITa W 3HAHUW YUYWUTENIEM MOJIpacTarolieMy

ITOKOJICHUIO;
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° nporecc (GopMUPOBAHUS YyUIEOHO-TIO3HABATEIHLHON JESITEIIBHOCTH YYCHHKOB
MOJ PYKOBOJACTBOM YYHUTENsl TPOUCXOMUT Obictpee U 3dddexTuBHEE MNpHU
KOJUIEKTUBHOM M COBMECTHOM YYaCTHHU KaXJI0TO yUCHUKA;
° mporecc (HOPMHUPOBAHHMSI W  PAa3BUTHUA BO3PACTHBIX OCOOCHHOCTEH U
NICUXOJIOTHUECKUX KA4eCTB JIMYHOCTH TIPOMCXOAMUT TIOJ HEMOCPEICTBEHHBIM
BO3/ICHICTBHEM M BIUSTHUEM YUUTEIIS;
° (dbopMupOBaHNE KOJUICKTUBHBIX U APYKECKUX OTHOIICHUH MEXIy YICHUKAMH,
KOTOpPBIC TIPOSIBIISIIOTCS. B CUTYAIUAX, KOTJIa HEOOX0IMMO IPUHUMAThH KOJIJICKTHBHBIC
peleHus U IeUCTBUS;
° KpOME CICIUaIbHBIX 3HAHWUM y4YWUTEIh OKa3blBAaCT BO3JACHCTBHE Ha
dbopMUpOBaHHE y YUYCHHKOB pA3JIMYHBIX B3IJSIIOB W KAa4yeCTB, CBS3aHHBIX C
MaTPUOTU3MOM, C 3CTETHUYECKHMM M DKOJIOTHYCCKUM BOCIIMTAHUEM, C JTYXOBHBIM
pa3BUTHEM U (POPMHUPOBAHHUEM MOPATBHBIX U MaTePHATIBLHBIX IIECHHOCTEH [24].

OOyueHne MaTeMaThKe B COBPEMEHHOM IIKOJIE MPECTaBIseT cCOOOM Mpoliecce
GbopMHUpPOBAaHUS U PA3BUTHS y YICHMKOB MaTeMaTHUECKOTO MBITIUICHHs. B mporiecce
OOydYeHHUs yYEHUKH OBJIAJICBAIOT TEOPETUUCCKUMHU MATCMATHUYCCKUMU 3HAHHUSIMH,
MPAKTUYECCKUMH yMCHUSMHU W HaBBIKAMH, CITOCOOHOCTHIO MBICIIUTH TBOPUYECKH W
peliaTh pa3inyHbIe 3a7a4d B 3aBUCHUMOCTU OT YPOBHS CIOKHOCTH. COBpEMEHHBIM
YpPOK MaTeMaTUKH MPEACTAaBISAIOT COO00M MPaKTUKO-OPUEHTUPOBAHHOE OOyUYEHHUE C
1eabl0  (OPMHUPOBAHUS Yy YYEHHKOB HAaBBIKOB CaMOCTOSITEIBHOTO PEIICHHUS
MaTeMaTHYECKUX 3a/1a4 C TIOMOIIBIO Pa3IUYHbIX METOIOB [24].

CoBpeMeHHass MOJENb YYUTENSI MaTeMaTHKA (OPMHUPYETCS HAa OCHOBE ydeTa
BCEX HEOOXOJMMBIX COCTaBJIIONIMX ITOKA3aTeICH, KOTOPBIC ITOJDKHBI OBITH Y
yautens. Takum oOpa3oM, COBPEMEHHBIH yUWUTEh MAaTEMAaTHKH JIOJDKEH 00J1aaarh
CJICTYIONTUMHU Ka4eCTBAMM:

| JIUYHOCTHBIEC KAYECTBA;

podecCHOHANIbHBIC 3HAHNS,
MOTHBAITUIO TPH OPTaHU3AIUN 1 TTPOBEICHUH YICOHBIX 3aHATHH;

YHUBEpCAIbHBIE U TPOPECCHOHATIBHBIE KOMIIETEHITNN;

O O O O

I/IH(bOpMaIII/IOHHI)IC KOMIICTCHIINU,
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[l KpeaTMBHOE MBIIIIEHUE;
] cTtpemsienne K mpo(ecCHOHATIBHOMY pOCTY, HAKOIUICHHE METOAMYECKUX

3HAaHUU U ombITa [51].
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BbiBOABI 0 IEPBO IJ1aBe

IlepBas ry1aBa MOCBSAIIEHA JBYM aCIEKTaM, KaCalOIMMCS TEME HCCIIEIOBAHMS,
- aHalM3y NpoOJEMBbl OIEHUWBAHMS M KAyeCTBY 3HAHUW B CHUCTEME IMOATOTOBKHU
Oynymux yuuTeneil maremMatuku. CrenaH aHaau3 MO MPOOJIEeME U COCTOSTHHUIO
NEeJaroruieckoro OlCHUBaHUS. B  4acTHOCTH, BBIJIEJIEHBI 0CO00 aKTyalbHbIC
MOMEHTBI, CBSI3aHHBIE C OIICHUBAaHHUEM B MaTE€MAaTHYEeCKOM O0Opa30BaHUM.
OnpeneneHa CyIIECTBEHHas poOJib KadyecTBa 3HAHUW CTYJEHTOB B CHCTEME
MOJTOTOBKHU OYIyIIUX yYUTEIEH MaTEMaTUKH.

B nepBom naparpade paccMOTpEHbI BOIIPOCHI, CBSI3aHHBIE C CAMUM IPOLIECCOM
OLICHMBAHUS, U3YYEHbl OCHOBHBIE ACIEKTHl OI[EHUBAHHUSA, PACCMOTPEHBI HEKOTOPHIE
TEHJCHLWHN, CBA3aHHBIE C MEJArOTMYECKUM OLIEHMBAaHUEM. OJTO CBA3aHO C
nepeopueHTanuei meneid o0y4eHusi, BHEAPEHUEM HOBBIX TEXHOJOTMH M METOJOB B
CUCTEMY OOpa30BaHHs, MOBBIIIEHUEM POJIM JMYHOCTH OO0y4yaeMoOro, M3MEHEHUEM
LIEHHOCTEN W MPOIrpeccoM 3HAHUM HA COBPEMEHHOM JTall€ Pa3BUTHUS IE€JArOTHKH,
cucTeMbl 0Opa3oBaHMs U oOmecTBa. OnpeneneHbl 0COOCHHOCTH OLIEHUBAHUS TPH
MOATOTOBKE OYIYIIUX YYUTEICH MaTeMaTHKHU.

Bo BTopoM maparpade caenaH KpaTkuii 0030p Hay4YHBIX HCCIIEIOBAHUM,
CBSI3aHHBIM C BOIIPOCAMU:

e 0 CHCTEME MOJIFOTOBKH OYIYIIUX YUYUTEICH MaTeMaTHKY;

e 0 MaTEMATUYECKUX 3HAHUAX OYIYIIUX YYUTEIEH MaTeMaTHKU;

e O TENArOTMYECKOM W METOJUYECKOW COCTaBISIONMICH Oyaylux yduTenen
MaTeMaTUKH;

¢ KauecTBa 3HaHWI OyIyIIMX YYUTEIe MaTeMaTUKH Ha MPUMEpPE UX MPOSBICHUS B
MaTeMaTHKe.

Cucrema mMOArOTOBKM OyIyIIMX y4YdTeNed MaTeMaTUKH COCTOUT U3
CIIEYIOIIMX COCTaB/SIIOIIMX: MPEAMETHbIE 3HAHUSA W METOJAMYECKHE 3HAHMS.
Breimonnenne TpeGoBaHMI MO MOATOTOBKE OYyIyIIMX ydWTENed MaTeMaTHUKH
OTNpEENsIeT UX YPOBEHb 3HAHUN B 00JIACTW MENArOTMKU U NICUXOJIOTHHU, B 00JIaCTH

COLIMAJIbHO-00IECTBEHHBIX HaYK.
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Jlanee npuBeAEHbI OCHOBHBIE pa3feiibl MAaTEMATUKU, KOTOPHIE JIOJKHBI 3HATh
OyIylye y4uTesass MaTEeMAaTUKU B MPollecCe UX MOATrOTOBKU. [IposiBlieHHE Kaxkaoro
U3 KayecTB 3HaHWM 1o kiaccubukamuu WM. S, JlepHepa oxapakTepr30BaHbI

npuMepaMH 13 00JaCTH MAaTEMATHKH.
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I'IABA 2. METOAUYECKHE BOITPOCHI OIIEHUBAHUA
KAYECTBA 3HAHUU CTYJEHTOB B OBYYEHUU KYPCA
«MATEMATHUYECKHI AHAJIN3»

2.1 AHaiu3 CTPYKTYpPbI Ka4eCcTBA 3HAHNI B 00y4eHHH Kypca
«MaremMaTH4eCKuUil aHAJIU3)»

OOBEKTOM  WCCIENOBaHUA  SBISIETCS ~ Tpolecc  OOydeHuss  Kypca
«Marematnueckuii aHanus». [IpenMeToM HcclieIoBaHUS — MPOLECC OLECHUBAHUS
Ka4yecTBa 3HAHUH CTYJICHTOB MpHU u3ydeHnn Kypc «MaTtemarnueckuii aHamu3» [20].

Marematuyeckuii aHaiu3 — OJHA W3 (PyHIAMEHTaJIbHBIX JIUCIUILIIUH
npoecCHOHANBHOTO IWKIA g Oynymmx yuurtened wmarematuku. Hapsay c
anreOpoil, aHAJTUTUYECKOM TeOMETpuei, Teopuel dYucea MaTeMaTUYeCKUM aHalu3
ABJISEeTCST 0a30BBIM JJII M3Y4YEHUs CIENHMAIBHBIX pa3iesioB MareMatuku. Kypc
MaTEMaTUYECKOr0 aHalih3a SABJISIETCS CaMbIM OOJIBIIMM M3 BCEX KypCOB LHMKIIA
MaTEeMaTUYECKUX JUCHMIUIMH. B 3aBUCHUMOCTH OT y4eOHOTro IjlaHa MO MpOodUIIsM
MOJATOTOBKK 00mMiA 00BbeM Kypca MokeT paBHAThCa oT 400 mo 800 uvacoB wu
u3ydaercss OoT 2-Xx 10 4-x ceMectpoB. (DakTHUECKM 3TO OCHOBHOW KypC Ui
MOATOTOBKU OYIYyIIUX YYHUTENIeH MaTeMaTHKH IO MpeaMeTaM CHEeIUaIbHOTO IHKIIA
Ha MEepPBOM U BTOpoM Kypcax [20].

Uro xe npencTaBisieT co00il Kypc MaremaTudeckoro ananuza? Knaccuueckuit
MaTEeMaTUYECKUI aHaJIW3 TPEJICTABIISAET COOOM, TaK HAa3bIBAEMbI aHAIN3 OECKOHEYHO
MaJibIX BeTUYMH. OCHOBHBIMM YU€OHUKAMHU 10 MAaTEMATUUECKOMY aHAJIU3Y SIBJISIFOTCS
yueonuku Kynpsisiesa JI. J[. [104], ®uxtenronsia I'. M. [173, 174], Unbun B. A. u
[Mo3usika . T'. [70, 71], bepmana I'. H. [38], Jlemunosuua b. I1. [58], Hukoabsckoro
C. M. [129], VcybOakynoBa P. [172], BopybaeBa A. [45]. [loutn Bce y4eOHUKH IO
MaTeMaTUYECKOMY aHaJIu3y UMEIOT MPUMEPHO CIEAYIONIYI0 CTpYKTypy. Mcnoinb3ys
UJe Tpejiesia, B MAaTeMaTUYeCKOM aHalln3e CTPOUTCS Teopus U PpepeHnalIbHOTO U
WHTErpaibHOTO HcuncieHuil. [IpousBoaHas, ero NMpUMEHEHUE Ji1 HUCCIEAOBAHUS
GyHKIUUA SIBISIETCS. OCHOBHBIM COJEpKaHueM JU(PGEepeHITUATBHOTO HCUYHUCICHUS.
HNuterpupoBanue oOpaTHas omepaius K JuPdepeHIUpPOBaHUI0 M HWHTErpabHOE
VCYMCIIEHHE - 3TO BTOpPAas OCHOBHAs 4acThb MAaTEMAaTHYECKOro aHamu3a. M3ywarorcs
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MOHATHUS HEONIPEAEIICHHOIO U OINPENEIEHHOTO UHTErpaia, uX CBsI3b U IPUMEHEHHE B
pa3IMyYHBIX 00JACTAX HAYKHU, B OCHOBHOM B (DH3UKE U TEOMETPHUH.

OCHOBHBIM OOBEKTOM H3yUEHHUs KJIACCUYECKOTO MAaTEMaTHYECKOro aHalu3a
spisitores GyHkiuu [104]. OyHkuus npeacTaBiseT coOOW MPaBUIO 3aBUCHMOCTH
NEPEMEHHBIX MeXAy co00il. B 3aBUCUMOCTH OT KOJIMYECTBA IEPEMEHHBIX U3yUYatOTCs
(YHKIIMM OJHOTO WM HECKOJbKMX IIepeMEHHBIX. B KiaccuueckoM aHanmmse
U3YYalOTCS TOJBKO (PYHKIIMHM OT JCHCTBUTENHHOTO MEPEMEHHOTO M 3HAYCHHS TOXKE
SBIISIIOTCA JIEUCTBUTENBHBIMU 4YUCIaMU. ECTh crenuanbHble pa3fienbl, W3ydarollue
apyrue BuAbl (QYHKIUN M CIEIYIOIMIMX W3 3TOT0 TEPMUHA TaKUX IOHATHH Kak
(yHKUHMOHATI WIA ONEpaTrop, € 3HAYEHWEM U apryMEHTOM HE BCErja SBIIAETCA
YHCIIOBas IEpEMEHHAas BEJIMYMHA.

Tak kak nporeccsl B U3HMKE, B TEXHUKE, B SJKOHOMHUKE U B JPYTUX OTPACIAX
HAyKH OIHUCBHIBAIOTCS Pa3IMYHBIMU 3aKOHAMH, TO 3aBUCUMOCTH MEXAY Pa3InYHbIMU
BEJIMUYMHAMU BBIPAYKAIOTCS B aHAJIMTUYECKOM BHJIE, TO €CTh B BUJE hopmyin. OTcrona
BaXHBIM MHCTPYMEHTOM H3yUYEHUS 3aBUCUMOCTEH MEX]y W3BECTHBIMU (3alaHHBIMH,
NOJyYEHHBIMH JKCIEPUMEHTAJbHO W T.0.) W TPEOYIOIIUMHU HaXOXIEHUS WU
BBIYUCIICHUS BEIMYMHAME cTaHOBSATCS (yHKimu [20].

BonbIIMHCTBO  peanbHBIX MPOLECCOB MPEACTABIAET COOOM  JBMIKEHHE
(pa3BuTHE, W3MEHEHHE, pOCT, TMpOorpecc © T.J.), TOITOMY JTUHAMUYECKOUN
COCTABIISIIONIEH (DYHKIMU SIBJISIETCS €ro H3MEHEHUEe, KOTOpOe€ B MaTeMaTHKe
HA3bIBACTCS MpUpPALIEHUEM. DTO H3MEHEHUE 3HaueHus (YHKIUHU, 3aBUCSIIEE OT
npupamieHus aprymenta. OTHOIIGHWE MpupameHuss (QYHKIMH K TPUPAIICHUIO
aprymMeHTa TMpeJCcTaBisieT CcoOOM CpEelHIO CKOPOCTb HW3MEHEHUs (YHKIIHH.
[Tpumensiss aHanmu3 OECKOHEUHO MaJlbIX, Mbl TPUXOAUM BAXKHOMY IOHSTHIO
npousBoHas [20].

IIponsBonHas ectb CKOpOCTh. 110 M3BECTHOW MPOM3BOJHONW MOYKHO ITPOBECTH
UCClIeJoOBaHNe (PYHKIIMM HA HAJTM4YMEe MAaKCUMYMOB, MUHUMYMOB, Ha BO3pacTaHHUE U
yObIBaHME, Ha BBINYKJIOCTh M BOTHYTOCTh Trpaduka ¢yHkuud. C MOMOIIBIO
IPOM3BOJHONW MBI MMEEM MPUMEPHOE MpeACTaBlieHHuEe O rpaduke (GpyHKINUH, MOXKHO

BBIYHCIIUTD NPUOJIMKEHHbIE 3HaueHUs1 GyHKUMU. [Ipon3BoaHAs KaK YHUBEpCATbHBIN
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WHCTPYMEHT WM3yYCHUS] W BBIYHMCICHUS PA3JIMYHBIX B3aWMOCBS3aHHBIX BEIWYUH W
MPOIIECCOB TMPUMEHSIETCS B JPYruX pas3jienax Haykd, OCOOCHHO B (¢HU3HKE, B
HYKOHOMUKE, B KOJIOTUH, B OMOJIOTHH.

[TonsiTie wHTETpajga CBSA3aHO C OOpaTHOW oOmepanueld BOCCTAHOBJICHUS
(GYHKIMU 110 U3BECTHOM MPOU3BOHOM U C OHITHEM Tpejiesia MHTErPaIbHOM CyMMBI.
B3auMoCBsI3p HEONpPEJEICHHOT0 U  OMNPEJEICHHOT0 HMHTETPajioB JOKa3bIBACTCS
u3BecTHOM (popmynoit Heiorona-JleiiOHuia. Beraucienne pazaudHBIX HHTETPATIOB
SBJISIETCSI TPAKTUYECKOM COCTABIISIIONIEH Kypca MaTeMaTH4YecKOoro aHaiausa. B
OCHOBHOM KypCE€ H3y4aroTCsl pa3M4Hble METOJbl BBIUMUCICHHUS MHTErpajia B
3aBUCUMOCTH OT TMOJILIHTErpaIbHOM (DYHKIIMU JBAa YHHBEPCAJIbHBIX METOJA: 3aMeHa
NePEeMEHHON 1 UHTETPUPOBAHKE 110 YacTsaM. [I[puMeHeHne onpeesieHHOro HHTErpaia
Y TIPUOJIM>KEHHBIE METOJIbl UX BBIUUCIICHUS SIBIIIETCS OUY€Hb BAXKHOUM COCTABJISIOINICH
B KypCce€ MaTEMaTUYECKOTO aHaIN3a.

Hanee uzyudaroTcsi (YHKIMH HECKOJIBKUX MEPEMEHHBIX, YaCTHBIC MPEACIb U
YaCTHBIC TMPOW3BOJHBIC, KPATHBIC HHTETPANbl, KPUBOJIMHEHHBIC W TTOBEPXHOCTHBIC
WHTETpajibl, TEOpUS YHUCIOBBIX H  (DYHKIIMOHAIBHBIX PSJOB, a  TaKke
TpuroHomeTpuueckue psaasl Oypwe. M3ydaeTcs: Takke uX NPUMEHEHHE B Pa3IUYHBIX
OTpacysX HAyKH, B OCHOBHOM reoMeTprudeckue u pusuueckue npuioxenus [20].

B npeapinymem naparpade Mbl pacCMOTpENId OCHOBHBIE KaueCTBa 3HAHUM, UX
OTpeNeSICHUs] U MPUMEPHhl W3 00JlacTU MaTeMaTUKU. Ternepb HEOOXOAUMO U3YYUTH
CTPYKTYpPY KadecTBa 3HaHUH MPHU M3YYECHUU MareMmarudeckoro aHanmsa. Mcxonas us
COJIEpKaHMs Kypca, HY’)KHO YCTaHOBUTH B3aUMOCBSI3b AJIEMEHTOB MaTeMaTHYECKOTO
aHanu3a u CTPYKTypy Kypca.

CtpykTypa mr000TO Kypca MPEACTaBISIET COOOM JIOTHYECKH TOCTPOCHHYIO
OpraHu3alMio yd4eOHOro Marepuaja, BKJIIOUYAIOIIYI0 B Ce0S  TEOPETUUYCCKUIM
MaTepHall, MPaKTHUECKUE 3aIaHus, IPUIOKEHH U OlleHOYHbBIe cpeacTa [44, 107].

Hcropuueckomy 0030py CTPYKTYpPhI MaT€MaTHYECKHX 3HAHWHA TOCBAIICHA
ctatbsg OxionkoBa H.M., rae mnpocnexuBaeTcss MNpOLEecC pPa3BUTHS OCHOBHBIX

MaTeMaTUYECKUX CTPYKTYp OT «YHCIa» U «IPOCTPAHCTBA» Y JIPEBHETPEUECKUX
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YUEHBIX JI0 COBPEMEHHBIX ajreOpandyecKkux CTPYKTyp M MaTeMaTU4YeCKOTo
MoaeaupoBanus [134].

IlepBpIM KauecTBOM 3HAaHMM SBIAETCS MOJHOTA 3HaHui (puc.2.l.). Uto xke
MPEACTaBIIET COOOM TOJHOTa 3HAHWUK B Kypce MaTeMaTH4YecKoro aHamm3a. Bo-
NEPBbIX, ATO 3HAHHWE OCHOBHBIX TEPMHUHOB MATEMAaTHMYECKOro aHaiu3a (TouKa,
MHOKECTBO, YHUCIIO, 00JaCTh, CYIIECTBOBAHUE U €IUHCTBEHHOCTh, OIPAHUYEHHOCTD,
MOHOTOHHOCTb, JTI0Ka3aTelIbCTBO, CXOJMMOCTB, g depeHIpyEeMOCTb,
WHTETPUPYEMOCTh U T.1.). Bo-BTOpBIX, 3HaHWE OCHOBHBIX OmNpeeneHuil (QyHKIus,
HEIMPEPBIBHOCTh, TMpEAEN, MPOU3BOJHASA, HEOINPEACICHHbBIH W  ONpEIeICHHbIN
UHTETpal W T.1.). B-Tperbux, 3HaHue TeopeM U Gopmys (TEOpeMbl O Mpenenax,
TEOpEMbl O CpEIHEM, 3aMedarelibHble Tpenenbl, (OopMyJbl TPOU3BOJIHBIX H
UHTErpajioB M T.1.). B-ueTBepThIX, 3HAHME METOAOB peuleHus 3a1ady (IIOUCK
MaKCUMyMa WJIM MHHHMYMa, TOCTpOEHHE rpaduka U €ero HcCieoBaHUE, METOIbI
BBIYKCIICHUS] TIPOM3BOJIHOM W HWHTETpaJioB, MpuUMeHeHue (opmyn aHamuza s

pEIICHUS TPUKIAIHBIX 3a1a4 1 T.1.) [71].

VieToapl
TepMmunoIOTHA OnpeneneHus [eoperl; eIICHUS
P 10 p (bopmyIsl p .

* TOYKA, MHOXECTBO, GbyHKUYMSA, Ipeen * TEOPEMBI, O * BBIYHCIICHUE
0GTACTS * TIPOM3BOIHAS U npezenax nmpeenos,
* CYLIECTBOBAHHE, b ddepennnan * 3aMeYaTeIbHBI HPOM3BOIHOM,
€MHCTBEHHOCTh * HEONPENEICHHBIN € IIpEIEbI HHTCIpalIa
* OIpaHMYEHHOCTh, U OIIpENEICHHBIN * (hopMmyIbI * IIOCTPOCHHUE
OECKOHEYHOCTbD, UHTErpa HPOU3BOIHBIX rpauKoB
CXOJUMOCTb Y UHTETPAJIOB Qynxummn

* IPUMEHEHHE
IIPOU3BOJHOU U
UHTErpaja

» muddepeHIpyeMOoCT
b, UHTETPUPYEMOCTD
Puc.2.1. Bunel 3Hanuii no nucuuiuinie “MaremMaTuyeckuil aHaaus”, Mo KOTOPhIM

MIPOSIBIIICTCS] KAU4€CTBO MOJHOTHI 3HAHUM

BropeiM moka3zatenem kadecTBa 3HAHUM sBIseTCS TiIyOMHa 3HaHUUA. UTOOBI

ONpPENCIUTh TIyOUHY 3HAHUN, HEOOXOAMMO OIpPEACIUTh CBS3U MEXAY COOOM

Pa3IMYHBIX BUAOB 3HAaHUN. OCHOBHBIMU MOKA3aTEJISIMU TTyOUHBI SIBJISTFOTCS TEOPEMBbI

U UX CIEACTBUS, 3HAHHUE JOKa3aTEIbCTB PA3JIMYHBIX YTBEPXKICHUM, TIe

IMPOCIIC)KUBAIOTCA CBA3U MCKAY 3HAHHUAMMU.
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Teopust MaTemMaTHUECKOrO aHajgn3a CTPOUTCS Ha B3aMMOCBSI3U MPAKTUYECKU
BCEX €ro ayueMeHToB. Hampumep, cBsi3aHbl Mexay coOOil Takue MOHITHS, Kak
HEMPEPHIBHOCTh U AU epeHInpyeMocTh (PyHKIIMM, MOHOTOHHOCTh (BO3pacTaHUE U
yObIBaHUE) camMoi (YHKIMM U 3HAKOOMPEIEICHHOCTh (MOJIOKUTEIBHOCTh U
OTpULIATENILHOCTh)  Tpou3BoAHONM  ¢yHKuuu. Dopmyna  Hrerorona-Jleitbnuia
IIOKAa3bIBAaCT CBS3b MEXKIY OIPEJCICHHBIM U HEOINPEAEICHHBIM HHTErpalaMH.
[lonsiTe (¢GyHIaMEHTANbHOCTH W CXOAWMOCTH TMOCIEAOBATEIBHOCTEH, OTCIOJa
CIEIYIOT M NPU3HAKU CXOJUMOCTH YHCIIOBBIX PsIIOB, KOTOpPBIE B CBOIO OUY€peEllb
OTPEACNAIOT  PaguyC CXOAMMOCTH (YHKIIMOHANBHBIX pPSAOB. Bpruncienue
IPOM3BOJHOW W BBIBOJ OCHOBHBIX (opmyn muddepeHupoBanus CBsI3aHBl C
BBIYUCIICHUEM TTpe/IesioB pyHKui [21].

HccnenoBanne (QyHKIMM C TIOMOIIbIO TMPOW3BOAHON OIMH W3 TPUMEPOB
dopMupoBaHus TIyOMHBI 3HAHUN CTyAEHTOB. C MOMOIIBIO MNPOU3BOJAHON MBI
ornpezensieM, MOHOTOHHOCTb, HAXOJIUM JKCTPEMYMbl (MAKCUMYMbl U MUHUMYMBbI),
TOYKH Tepernda W HHTEPBAIbl BBIMYKIOCTH M BOTHYTOCTH Tpaduka (QYyHKIIHH,

MMpOU3BOAHAA UCITIOJIB3YCTCA AJIA HAXOKACHUA aCUMIITOT K rpa(bHKy q)YHKIII/II/I
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Puc.2.2. [IpumeHnenre MOHATHH MAaTEMATUIECKOTO aHAIN3a TTPU HAXOXKICHUH

PAa3JINYHBIX BEJIMYMWH KaK I10KAa3aTCJIb FJ'IY6I/IHBI 3HAHUU

Pasznuunbie npunoxenus quddepeHInanTbHOr0 U HHTETPAIbHOTO UCUUCICHUN
B reOMETpUH, (PU3UKE, IKOHOMHUKE, OMOJIOTUH, SKOJIOTUUA U B JPYIMX HAyKaX MOTYT
noKasaTh HanboJsee riay0oKUe CBSI3U MEXKIY Pa3IuYHbIMU 3HAHUSMU. Takue MOHATHS,
KaK CKOpOCTb, paboTa, IHEPrusi, MOLUTHOCTh MEPEMEHHOIO TOKAa, POCT MOIYJISIIHH,
AIIACTUYHOCTh, MPOU3BOAUTENILHOCTD, IUIOMAAb (GUTYPHI, JJUHA KPHUBOM, 00BEM
pa3MuYHBIX TeJ SBJSIOTCSA TMOKa3aTelsiMU MPUMEHEHHS B3aUMOCBS3EH MEXITy
pasHpIMH 3HaHUAMH (puc.2.2.). MBI IPOU3BOIMM BBIUMCIICHUE PA3IMYHBIX BEIMYUH,
UCIIONB3Ysl  ammaparT WIM  3JIEMEHThl MaTeMaTUYeCKOro aHajiu3a, KOTOpbIe
B3aMMOCBS3aHbI Yepe3 GOpMyIbl U YTBEPKICHHUSA. A 3TO B CBOIO OYEpEeNb SIBISIETCA
XapaKTePUCTHKOM TIyOuHbI 3HaHUH [21].

CucTreMaTHYHOCTh 3HAHMM Kypca MaTEMaTHUECKOIr0 aHallu3 3aBHCHUT OT sl
oOyuenusi. ECTh HEKOTOpBIE TJIaBbl, KOTOPHIE MOTYT OBITH M3Y4YEHBI MO-pasHOMY. B
HEKOTOPBIX CIIydasX M3y4aeTcs CHayaya, HallpuMep, Bech Kypc nuddepeHnuanbHoro
UCYMCTICHUS, BKIoYas © 18 (QYHKIMM MHOTHX TEPEeMEHHBIX, IMOTOM HJET
U3JI0KEHHE MHTETPAIbHOTO MCUYUCeHHs U Teopur psinoB [104]. B apyrux teopusix
OpUMEHSETCS  Jpyras cucTeMarusauus  Kypca. CHayaa  wu3yyaercs
muddepeHnranbHOe U MHTErPalIbHOE MCUUCICHUE (PYHKIMU OJHOM NMEpEeMEHHOH, a
IOTOM HJAET u3yueHue Kypca IuddepeHInalbHOTO U UHTErpajbHOrO0 MCUUCIICHUS
(YHKIIMY MHOTHX IIEPEMEHHBIX, TCOPUH psiioB [ 71].

HeobOxomumMocTh W3ydeHUs] KOMIUIEKCHBIX YHCENT BO3HUKAET MPU H3YYCHUU
METOJIOB BBIYMCIICHHS HWHTErpajga OT PalUMOHANBHBIX (YHKIUH, XOTS BO3MOXHO
CTYACHTHI U3YYHIIU UX B Kypce TEOpUH YHCEI WK anreOphl, N3y4eHNe KOMITJICKCHBIX

YKCe BXOJIUT B CHCTEMAaTHYHOCTh Kypca MaTeMaTHUeCKOTo aHanu3a (puc.2.3).
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MHOXeCTBO AEﬁCTBMTeﬂ bHbIX Yncen

®YHKLMN, HENPEPbLIBHOCTb, Npeaen

npousBogHas, anddepeHyman

Heon pe,ﬂ,eI'IEHHblﬁ UHTErpan
MeTOoAbl UHTETPUPOBAHUA

KOMMNJEKCHbIE YNCNa

WHTErpMpoBaHue ApobHO-paLMOHaNbHbIX BblpaXKeHW

Puc.2.3. TlocnenoBatenbHOCTh Pa3eiioB MAaTEMAaTHYECKOTO aHAIHM3a ISl U3YYCHUS

MHTETPUPOBAHUS JIPpOOHO-PALIMOHATIBHBIX GyHKIMI KaK HoKa3aTelb
CUCTEMATUYHOCTU 3HAHUHN

Ectp ompeneneHHas CTpykTypa Kypca MaTeMaTHYeCKOTO aHalu3a, T
HEBO3MOXKHO M3MEHHUTh IOCJIEI0BATEIbHOCTh WM HMEPApXUI0 U3YYEHHs, B HTOM
clydae Mbl MMEEeM JeN0 C IPYrHMM ToKaszaTejleM KauyecTBa 3HAHWW TaKoOro, Kak
CUCTEMHOCTh 3HaHull. HeBO3MOXHO 0€3 MOHATUS Hpenena, H3YYUTh TEOPHUIO
TG depeHIIMaIbHOTO  UCUMCICHUS, WIM K€ 0e3 TIOHATUS IepBOOOpa3HOU
HEBO3MOXXHO TIOCTPOMTh HWHTETpaibHOe wucuucienne. HeobOxomumo ctporoe
coOJIOZICHHE OMNpEAENIEHHON MOCNIeNoBaTeIbHOCTH H3yueHus: kypca. Kypc teopuun
muddepeHIaTbHBIX YPaBHEHUM MBI M3y4aeM TOJIBKO TOCTE 3HaHHs (DakTHUeCKd
BCETo Kypca MareMaTHueckoro aHanusa. Mzydenue nuddepeHnmanbHbIX ypaBHEHUH
TpeOyIOT 3HaHMS Kypca U anreOpbl, 3JIEMEHTOB TEOPUH PsII0B, YUCICHHBIX METOJIOB.
JIroOoii Kypc HpH STOM HMEET CBOK CTPYKTYPY WJIM CHUCTEMHOCTh 3HAHUN B

HepapXuu HaydHbIX 3HaHui [21].
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MaremaTnueckuim Ywucna, moclieJoBaTeNbHOCTH,

aHAJIN3 bynximn
|
| |
pa3aciibl IIpousBonHas NHurerpan
onpeaeneHus, POPMYIIbI, onpeneneHus, POpPMyIIbl,
TCOPHSI penerct (hopmy pen bopmy
PEMBI TEOPEMBI
CKOpPOCTh TUIOIIAb
IIPUIIOKCHUA IIaCTUYHOCTh pabora
KpHUBU3HA MOITHOCTH

Puc.2.4. Cucrematmzamusi pas3fenoB Kypca «MareMaTHYeCKHil aHaim3» Kak
CUCTEMHOCTb 3HAaHUMU

OcHOBHBIMU OOBEKTAMHM H3Yy4YEHHsS] B Kypce «MaTeMaTH4eCKOro aHaau3ay
SBIISAIIOTCA 4YMCIa, IOCJIENoBaTeNbHOCTH M (pyHKumu. Jlamee usydaroTcst pasnen
mudpepeHInanbHOT0 M MHTETPAIbHOTO MCUUCICHUN (TOHATHE TPOU3BOJHOM U
MHTErpaja, onpeaesieHus, TEOpEMbl, 3aauu U NMpuiIoxkeHus). Bece 3To npencrasiser
co0O0if CHCTEMHOCTh KaK IIOKa3aTeldb KayecTBa 3HAHMW MpU H3YYEHHH Kypca
«Maremarnueckuii aHanu3». CUCTEMHOCTh B OTJIMYMU OT TIIyOMHBI MPEANOJIaraeT He
TOJIBKO CBSI3M MEXIY Pa3JW4YHBIMHA BHJIAMU 3HAHWI, HO U HEPAPXUIO U LETOCTHOCTb
3HaHui (puc.2.4).

OnepaTUBHOCTh 3HAHMM B MAaTEMAaTHMYECKOM AaHAJIM3€ MPOSBISETCS MpU
MPUMEHEHUU Takux (yHIAMEHTAIBHBIX TMOHATHN aHadu3a Kak mpenel, QyHKIUs,
npousBojHas, uurerpasi. Hanpumep, He 3Hass GopMyily BBIUHUCIEHUS MPOU3BOAHOU
HEKOTOpOM (PYHKIMHU, MBI, 3Has OINpEAeSIeHHE MNPOU3BOJIHON, MOXEM BBIYUCIHTH
mpenesl OTHOIICHHWS mMpuparieHus (yHKIUA K MPUPAMICHUI0 apryMEHTa, KOrjaa
MpUpAIEHUE apTyMEHTa CTPEMUTCS K HYJIIO U TEM CaMbIM IPUMEHUTh HAIW 3HAHUS

O BbIYUCIICHUH TTpeesioB [21].
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OnepaTuBHOCTH 3HAHUH O (PYHKUIUAX TPOSBISETCS BO BCEX CIydasiX, KOT/1a MbI
UMEeM JeN0 C OJTUM TMOHATHEM. Mbl CcTpouM rpaduK, HaXOAUM O00JIaCTh
ONpENENICHUs,, HCCIEIyeM IMOBeACHUE (YHKIUH, BBIYHUCISEM IMPOU3BOIHYIO,
uHTEerpai u T.4. Takke 4acTo MbI UCIOJIb3YEM MOHSATHE MPOU3BOIHON U B TEOPUH, U
Ha MPAKTHUKE, BBIYUCIIAEM MIPOU3BOJIHYIO JJISl UCCIEN0BaHUS (PYHKIMH, HaXOXKACHHUE
HauOoONBIIEIO0 WJIM HAUMEHBLIEr0 3HA4Y€HUsS B Kakol-mnbo 3ajgade, yrioBOM
KO3 GUITUEHT KacaTeabHOM, BEIUUCICHHE CKOPOCTH U T.1.

[lonsiTe MHTErpanga UCHOJIb3YETCS TAKXKE OYEHb 4acTo. TeM OoJiblle €ero Mbl
IPUMEHSEM, TEM Yallle IPOSBIIIETCS CBOMCTBO ONEPATUBHOCTU 3HAHUI 00 MHTErpalie
(puc.2.5.). UaTerpan o4eHb 4acTO UCIIONIB3YETCS I BBIYMCIICHUS IJIOMAAeH Quryp,
O0OBEMOB Te€Jl, BBIUMCICHUSI MAJIUHBI JTyTd KpPUBOM, OINpEAENEHUS LEHTpa Macc

TAXKCCTHU, BBIYUCIICHUC pa6OTBI CHJIbBI U T.A.

MpunoxeHuna
WHTerpana B
Pa3NnYHbIX
obnactax
(reomeTpun,
¢u13KKa,
MeXaHUKa)

MpaKTMKym no
BblYNCNEHUIO
WHTerpanos

dopmynbl ana
BblUMCNEHMA
WHTerpana

Puc.2.5. TlposiBnenne onepaTMBHOCTH 3HAHWNA TP U3Y4YeHUH TeMbl «HTErpan u ero
MIPUMEHEHUE

CBolicTBO THOKOCTH 3HAaHMM B MaTEeMaTHYECKOM aHAaJIM3€ OYEHL BaXKHO,
HarpuMep, MpU BBIYUCICHUM TPOU3BOJAHOM OT HEKOTOpbiX ¢yHKuui. Ectb

pas3iMyHble CMOCOObl BBIYMCICHHUS TPOU3BOJHOM OT HEKOTOopol ¢yHkuuu. B

2
X
Ka4CeCTBC IIPpUMEpa MOXHO B3ATb (1)YHKI_II/IIO BHIa Yy = ——. MOXHO BBIYMCIUTH

xVx

MIPOU3BOJIHYIO KaK OT CTENEHHOW (DYHKIIMHU, WA BBIYUCIUTH POPMYJy IO MPaABUITY

BBIUMCJICHHUS] TPOU3BOJHOM OT 4YacTHOro NBYX (YyHKUMH, MpU 3TOM HPUMEHHUTH

50



IPAaBUJIO BBIYMCIEHUS TPOU3BOJHOM OT TMPOU3BEACHUA JABYX (PYHKIHMA B
3HaMeHarese. MOKHO BBIP@KEHHE, CTOSIIEE B 3HAMEHATENEe, HAlucaTb B BUIE
BBIP@KEHHUS C OTPHLATEILHBIM IT0Ka3aTeNeM CTeneHn y=X> X x 2 ¢ BBIUHCIHTH 1O
¢dbopMyIie BEIYMCICHUS IPOU3BOAHON OT MpOoU3BeACHUS TpeX QPyHKIMiA. To ecTh OAHy
U Ty )K€ (DyHKLIHIO MBI MOXEM 3amucaTh MO—Pa3HOMY WU NPUMEHUTb DPa3IUYHbIC
IpaBUJa BBIUKUCICHUS POU3BOAHBIX, YTO SIBISETCS MPOSBICHUEM T'MOKOCTH 3HAHUM

(puc.2.6.).

BblUMCNIEHNE
NpoV3BOAHOM NyTeM
npeobpasoBaHua
bYHKLMM

npAmMoe BblYNCAEHMUE
NpPOW3BOAHOM
YHKLMMU

aHaNu3 u noyck
ONTUManbHooro
pewenns

MCNonb3oBaHue
dopmynp

npeobpasosanme y
BblYUCAeHNe
NpoussogHo;

pe3ynbrar
pPe3ynbrar

Puc.2.6. TlpumeHeHne pazIuYHBIX METOJOB MPU BHIYMCICHWU MPOU3BOIHOMN
GYHKIINM KaK TTOKa3aTellb THOKOCTH 3HAHUN

Mbl MOXEM TakKe TMPUMEHUTh HAlld 3HAHUS [UI  TPUOJIMIKEHHOTO
BBEIYKCIICHUST C TIOMOIIBIO TIPOM3BOJHON B pPa3IUYHBIX 3aJadax. OJTO CHOBa
MpOsIBJICHUE THOKOCTH 3HAHUW O NpUMEHEHHH Tpou3BojgHou. I[lpu mocTpoeHuu
rpaguKkoB (PYHKIIMM MBI MOXXEM MPUMEHUTh METOJbl CIBUTA, CXKATUS, CIIOKCHUS
Pa3IMYHBIX U3BECTHBIX IpadUKOB QYHKIIUU. 3HAHNUE dTUX METOJOB TaKXKe TOBOPST O
rHOKOCTH HAIIMX 3HAHWUH O Tpadukax Qynkmuu [21].

Ecnun paccmorpum 3Hanus o mpenene, O (yHKIHH, O TPOU3BOJHOU, 00
UHTETpaje, ToO UMeeM JieJio 00 0000IIeHHBIX 3HaHUsIX. Kak moABECTH ATH 3HAHUS K

KOHKpETHbIM 3HaHuAM? Kak oHM Moryt mnposiButbea? PaccMOTpuUM COOTHOILIEHHE
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00O0OIIIEHHBIX ¥ KOHKPETHBIX 3HAHMA B MaTeMaTHYecKoM aHamuse (puc.2.7).

*OnpefeneHvie npeaena,

*BblUMC/EHME Npeaena,

e bopMy/ibl CyMMbI, Pa3HOCTU, NPOU3BEAEHUSA, OTHOLIEHUA
npeaenos,

®CXOAMMOCTb U PAaCXOAMMOCTb NPesenos

eOnpeaeneHne GyHKLMM,
*061acTb onpeaeneHns GyHKLUUK,
erpaduK pyHKLUUN,
e3/1eMeHTapHble QYHKLUK,
*HenpepbIBHOCTb GYHKLUUM,

® MOHOTOHHOCTb GYHKLMK

PYHKUMA

eOnpeaeneHne NPovU3BOAHOMN, BblMUCIEHUE NPOU3BOLHOM,

bopMy bl BbIMMCAEHUA MPON3BOAHON ANA PA3AUYHBIX

3NeMeHTapHbIX GYHKUWNI, GopmMy/ibl CYyMMBI,

npousseaeHuns, 4pobu Ans BbIYMCAEHNA NPOU3BOLHON,
I—I po n3 BO,ﬂ,H aq *NpUMeHeHNe NPON3BOSHON AN HAXOMKAEHUA UHTEPBA/IOB

MOHOTOHHOCTM, A/1A HAaX0XKAEHUA MaKCUMYMOB U

MWHMMYMOB, HaxoxaeHne Gopmyna KacaTesibHOM,
NPUBAUMKEHHbIE BbIYUCAEHUA C MOMOLLbIO MPON3BOAHOM,
HaxoaeHue HanbonbLIero U HauMeHbLLIEro 3HaYeHUA
dYHKUMK

eOnpegeneHve NnepoobpasHoi U HeonpeseneHHoro
WHTEerpana, Tabamua HeonpeaeneHHbIX MHTErpanos,
METO/ 3aMeHbl NepeMeHHbIX U METOA UHTEFPMPOBAHUA MO
YacTAM BblYMCEHUA UHTErPAOB,

*MeTOAbl MHTErPUPOBAHMA PALLMOHANbHbIX GYHKLMIMA,
MHTErpMpoBaHmne MppaLnoHanbHbiX QYHKLUNA,
MHTErpMpoBaHNE TPUTOHOMETPUYECKUX DYHKLIUM,

*MOHATME UHTErPabHON CYMMbl U OMpPeaeNeHHOro
MHTerpana, ¢opmyna HototoHa-/leinbHuLa,

*NPUMEHeHUE UHTerpana Aas BblYMCAEHUA NAoLWaael,
BbIYMCNEHNA 0OBEMOB, A/IMHbI KPUBOW, GU3MUECKME
NPWAOXKEHUA onpeaeneHHOro UHTerpana

NUHTerpan

Puc.2.7. O6001ieHHbIC 1 KOHKPETHBIC 3HAHUS
Pa3BepHyTOCTH, M CBEpHYTOCTHh 3HAHHM, KaK U OOOOIIECHHBIE W KOHKPETHHIE
3HaHUS, CBSI3aHBI MEXAy coOoil. Bcem wu3BecTHBIE (POPMYNIBI MAaTEeMaTHUYECKOTO
aHaJM3a MPEJCTaBIISAIOT COO0M CBEpHYTHIC 3HAHUS, a BOT BBIBOJI HJIH JIOKA3aTEIIbCTBO
TUX (POPMYJT €CTh Pa3BEPHYTOCTh 3HaHWU. [IpuMepamu MOTryT CIIyKUTh 3HAHHE

bopmyn nuddepeHIMpoBaHUsS WM HWHTETPUPOBAHHUS KOHKPETHBIX  (DYHKIIHI.
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Hampumep, dbopmyna mpousBogHOM npousBeAeHus NByX QpyHkuuii. Ecnu Mbl 3HaeM
3Ty (opMyIly, TO 3TO CBEPHYTOE 3HAHUE, €CIH K€ MBI 3HA€M BBIBOJ] 3TON (POpMyJIBI
Ha OCHOBE ONPEACIICHUS IPOU3BOJHOM M CBOWCTB IIPENENa, TO 3TO YK€ IPUMED
pasBepHyTOro 3HaHus [21].

[lo rpaduky ¢GyHKIMEM MBI MOXEM OINpPEAEIUTh TOYKH MaKCUMyMa U
MUHHAMYMa 3TOH QYHKIHUUA. ITO CBEPHYTOCTb 3HaHUU. [IpuMeHsisi MpOU3BOIHYIO, MBI
MOXEM HAWTH KOHKPETHBIE 3HAYEHHsI JTHUX TOYEK, CAMH 3HAYCHHsI MaKCUMyMma H

MUHHMYyMa, 9TO MPEJCTaBIICT COOON pa3BepHYTOCTh 3HaHMI (puc. 2.8).

NPUMEHEHME
Npou3BOAHOM ANA
HaX0XAEHNA TOYEK

3KcTpemyma PpyHKLUM

(pa3BepHyTOCTb)

TOYKU IKCTPEMYMaA

dYHKUMM (CBEPHYTOCTb)

Puc.2.8. CBepHYTOCTh M pa3BEpHYTOCTh 3HAHUM JIJIS1 HAXOXKACHHS TOYEK IKCTpEMyMa
B HekoTOpbIX ciydasix, HallpuMep, MPU BBIYUCIECHUU KAKOTO-TO HHTErpana,
HaM BaXEH HE pe3ysbTaT, a XOJ pelIeHus. B ciydae HenmpaBWIBHOTO OTBETA MBI
MOKEM, 3Hasi XOJ] pelIeHus, HAalTH TO MECTO, I/ie Obliia JOoMyIeHa omuoKa. B aTom
CJy4ae Ba)KHO UIMEHHO Pa3BEPHYTOE 3HAHUE O BBIYMCICHUN UHTErpaJIa.
OcC03HaHHOCTh 3HAHMI B MAaTEMAaTHYECKOM AHAJIU3€ IPOSIBISAETCS, KaK U MpPH
BJIQJICHUM TEOPETHUYECKUM MAaTepUajoM, TaK W MPUMEHEHHUEM Ha TMPAKTUKE ATUX
3HaHui. Hanpumep, ocozHanHoe 3HaHue ¢opmyibl Teinopa moMmoraer 06€3 Kakux-
an00 3aTpyAHEHUN BBIBECTH WM TPUMEHUTh €ro YacTHBIM cCiiydail (GopMyiy
MakiiopeHa. A Tak)Ke MPUMEHHUTH 3TU 3HAHUSA IS TPUOIMIKEHHBIX BBIYUCICHUN U C

TIOMOIIIBI0 OCTATOYHOT'O YJICHA OLIEHUTH MOTPEITHOCTh BhrunciacHui [21].
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CtyneHT, 0CO3HaHHO 3HAIMMK (HOPMYIBI U METOIbI BBIYHCICHUS Tpenena,
MIPOU3BOJHON, WHTErpajia, MOXKET CHeNaTh KIacCU(PHUKAIMI0O METOMOB, MPaBUILHO
OPUMEHUTh TOT WJIM HMHOW METOJ PEIIeHUs 3a/ladyd 1O 3aJaHHOW (DYyHKIHH.
Hanpumep, uist TOro 4to6bl BHIYUCIUTE MHTErpan Buaa [ x sin (sin x)dx, cryneut
MPUMEHUTH METOJ WHTETPUPOBAHUS 10 YACTSAM, €CJIM OH OCO3HAHHO 3HACT JaHHBIN
Meroa. WM CTyneHT OCO3HAaHHO CMOXKET IO BHJY MOJBIHTErPaJbHON (YHKIMH
OTIPEICTTUTH METO]T BEIYMCIICHUS TAHHOTO WHTETrpaa.

[IpuMeHeHre 3HAHWUN MAaTEeMAaTHYECKOTO aHalIM3a B JAPYTHX O0JacTsIX HAyKH
SIBJISIETCSI TPOSIBICHUEM OCO3HAHHOCTU 3HAHUU CTyJeHTa. Tak pelnieHue 3a7ad Ha
HaXOXKJEHUE HAWOONBIIET0 WM HAWUMEHBIIECTO 3HAYCHWHA KaKOW-IMOO BEITMYUHBI
peanbHOro oOBeKTa (IJIONMIAb 3E€MEIBHOT0 Y4YacTKa, JJIMHA OTPAXKICHHUS KaKOW-TO
TEPPUTOPUH, O0BEM BMECTUMOCTH KaKOW-HHOyAb TOCYAbl U T.O.) TpeOyeT OT
CTYJICHTOB OCO3HAHHBIX 3HAHWHA O (PYHKIIMU KaK 3aBUCHMOCTH MEXIY Pa3IuIHBIMU
BETMYMHAMU, 3HAHUW O MPUMEHEHUWU TNPOU3BOJHONW B aJITOPUTME HAXOXKICHUS

HarOOJIBIIETO WIM HAMMEHBIIIETO 3HAYCHUsT PYHKIUU Ha nHTepBaie (puc.2.9).

npumMeHeHue
Npou3BoOAHOM

Haubonbliee
(HaumeHbLLEE)
3HayeHue

cocTasfieHne
Mozaenm

npumeHeHune
anropuTma

WHTepnpeTauu
A pesynbraTa

Puc.2.9. Oco3HanHOCTh 3HaHUN HA MPUMEHEHHE MPOU3BOIHOM

[IpoyHOCTH 3HAHUI 3JIEMEHTOB MaTEMaTHYECKOTO aHaJM3a TMPOSIBISETCS B
XOZIe M3Yy4YeHHsI CaMOro Kypca, Tak Kak 3TOT KypC SIBJISETCS OJHUM M3 OOJBIINX
KypcoB B (yHAAMEHTaIbHOW TMOATOTOBKE OYyIyIIMX y4YUTENed MaTeMAaTHUKH.

dakTUYECKH, KOTJa Mbl HAYMHAEM H3Yy4yaTh TEOpHUH (YHKUIHMA MHOTHUX MEPEMEHHBIX
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MBI MO>XEM IPOBEPUTH MPOUYHOCTh HAIIMX 3HAHUW O Tpeaene, O MPOU3BOJHOM, 00
uHTerpane. [loHATHA 4YacTHBIX MPEAENOB, YAaCTHBIX IPOU3BOAHBIX, KpPATHBIX
UHTETPaAJIOB TPeOyeT OT CTYIEHTOB XpAaHEHHUs 3HAHUM, M3YYEHHBIX B Haydaje Kypca.
Nzyuenne nuddepeHnanbHbIX YpaBHEHUN TaKkKe SBISETCS MPOSBICHUE MPOYHOCTH

3HAHMH Kypca MaTeMaTHdeckoro ananmsa (puc.2.10).

DyHKUMA

MpoussogHas

AnddepeHumanbHble
ypaBHeHuA
Puc.2.10. IlpoyHocTh 3HaHWUN MaTEeMAaTHYECKOTO aHalW3a M €ro MPUMEHEHHE K
nuddepeHnnanbHbBIM YPaBHEHHUSIM
2.2 YpoBHM Ka4ecTBA 3HAHUI CTYJICHTOB IIPH U3YYEHHHU Kypca
«MaremaTHYeCcKUil aHAJIU3)

[Ipomiecc 00yueHuss — Kak TNEAAroruuyeckuil MpoIEecC NPEeCTaBseT coOoi
MpOIECC YCBOCHUS 3HAHWUW, YyMEHUM, HaBBIKOB Ha TpeOyeMOM YpOBHE 3a
orpeneneHHoe Bpems. B 3aBUCMMOCTH OT YpOBHA C(OPMHUPOBAHHOCTH 3HAHUHU,
YMEHUN MOXHO CYJIUTh O KauecTBe Ipolecca o0yyeHus. YPOBHU KadecTBa 3HAHUI
XapaKTEpPU3yIOT TIIYOMHY NPOHUKHOBEHUS M KayeCTBO H3YYEHHOTO Y4YeOHOro
Marepuana. B memarorndeckord Hayke MMEIOTCS Pas3jIM4HbIE B3IJISbl K YPOBHSIM
KayeCTBA 3HAHUM.

Tak, B pabore b. bayma co3mana Tak Ha3piBaemas TakCOHOMHS cdep Hu
YPOBHEM MOATOTOBICHHOCTH B 00pa30BaTeIbHON TeXHONIOTHH. TakcoHOMHS (OT Tped.
taxis — pacrnosoxeHue, CTpOid, MOPSAIOK U NOMOS — 3aKOH) — TEOpHsl KiIaccu(uKaIuu
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U CHCTEMaTH3allMd CJOXXHO OpPraHM30BAHHBIX OOBEKTOB JEHCTBUTEIHLHOCTH,
MIOCTPOEHHBIX HAa MX €CTECTBEHHON B3aWMOCBSI3UM IO HApacTarOUIEd CJIOXKHOCTH, TO
€CTh UMEIOIINX UEePAPXUUECKOe CTpOeHHUE (OpraHuvYecKuil MUp, 00bEKTHI reorpaduu,
T'COJIOTHH, SI3BIKO3HAHMS, dTHOTpaduu 1 T.1.) [2].

b. biym pasnenun nenu oOpa3oBaHUS HA TPHU HAMpPAaBJICHUS: KOTHUTHUBHAsS
(TpeOoBaHUSI K YCBOCHMIO COJIEpPKAHMS TMpeaMeTa H3y4YeHHUs), MCUXOMOTOpHAas
(pa3BUTHE JABUTaTeNIbHOW, HEPBHO-MBIIMICYHOW JesTeNbHOCTH), adQeKTuBHAsA
(3MOLIMOHATBHO-IIEHHOCTHOE OTHOIIEHHE K MPEIMETY).

B korHuTuBHOW 00JIACTM  BBIJICJICHBl IIECTh KATErOpuid, HUMEIOILYIO
CJIEIYIOUIYI0 UEPAPXUUECKYIO TIOCIIEIOBATENBHOCTD:

1)  3HaHMe, TOHMMAaeMOe Kak 3allOMHHAHUE W BOCIPOHM3BEICHHE YYEOHOTO
MaTepuana;

2)  TOHUMAaHUWE, XapaKTePH3HUPYIOIIee CIIOCOOHOCTh O0y4aeMoro IOHUMATh
yueOHBII MaTepraj B 3aBUCUMOCTHU OT LEJIH U CUTYalluu MO-pa3HOMY;

3)  NOpUMEHEHHWe, TO €CTh BO3MOXXHOCTh HCIIOJB30BaHMS Y4eOHOTO MaTephaia B
pPa3TUYHBIX (HOBBIX) CUTYAIUSX U YCIOBUSIX;

4)  aHanmM3, XapaKTCPH3UPYIOIIMKCSI  CIOCOOHOCTBIO  Pa3fCiuTh  yUeOHBIN
MaTepHuall Ha €ro OCHOBHBIE COCTABIISIOIINE;

5)  cuHTE3, MPOSABJISIOMIMNCA KaK CIIOCOOHOCTh M3 COCTABJISIONIMX Y4eOHOTO
MaTepHuayia BbIBECTH HOBbIE 3HAHUS;

6)  oleHKa, TO €CTh CIIOCOOHOCTH OIICHUBATh 3HAYCHUE y4eOHOI0 MaTepuaa.

Tpu nocnenHue KaTeropuu OOJIbIIE OTHOCITCSA K YMEHUSIM, (POPMUPYIOITUMCS
B Ipolecce 00y4eHHsl, HO UX TOXE MOXHO MOHUMATh KaK YPOBHU KauecTBa 3HAHU,
o0ecreynBaroInX JaHHbIe yMeHus [186].

B. II. becnansko [40] ypoBeHb YyCBOEHHMS 3HAHMU ONpeAeTHsl Kak
«CMOCOOHOCTD yUaIIMXCS BBIMOJIHATH HEKOTOPHIE LIeJICHANPABICHHbBIE 1EHCTBUS

OH BbLAEITAET 4 YPOBHS YCBOCHHSI 3HAHUM:

1)  ypoBEHb 3HAKOMCTBA WJIH UACHTU(DUKAIMY (pACTIO3HABAHUE 3HAHH );
2)  QITOPUTMHYECCKHH  ypOBEHb, WJIM  YPOBCHb  BOCIPOU3BEACHHS  HJIH

penpoyKuuu (3aloMUHAaHKUE U TOHUMAaHUE CYITHOCTH 3HAHUN);
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3)  IBpHCTUYCCKUH YPOBEHb, WJIM YPOBCHb YMCHHH W HAaBBIKOB (TIPUMEHEHUE
3HAHUW Ha MPAKTUYECKOM YPOBHE U JOOBIBAHWME HOBBIX 3HAHUI MO YCBOCHHOMY
obpasiry);

4)  TBOpYECKHI YpOBEHb, WJIH YPOBEHb TpaHChopMmanmu (OpUSHTHPOBAHUE B
HE3HAKOMBIX CUTYAIUsIX U YCTAHOBJICHUE HOBBIX aJITOPUTMOB MOJyUYECHUS 3HAHUN).

I1. Y. IMunkacucteiit [139] BeIACISACT cleayrolue YPOBHU YCBOCHUS 3HAHHM,
KOTOpBIE CTaIX Haubosee ynorpeOasieMbl B eAarorndyeckoi HaykKe:

1)  ypoBEHb OCO3HAHHO BOCIPHUHATON W 3aUKCHPOBAHHOW B MaMATH 3HAHUI
(BOCTIPOM3BO/IAIINN );

2)  YpOBEHb TOTOBHOCTH NPUMEHCHHS 3HAHWK 1O 00pa3iy (PeKOHCTPYKTHBHO-
BapUATUBHBIN);

3)  ypOBeHb TOTOBHOCTH K TBOPYECKOMY NPHMCHCHHIO 3HAHMHA B HOBBIX
CUTyalusIX (IBPUCTUUECKUHN, TBOPUECKUM U UCCIEA0BATEIbCKUI).

Taxxke pasznmuyHble MOAXOAbI K KiacCU(UKAIMM ypPOBHEW YCBOCHHS
npeiaranu Kondeneparos U. f., Koponesa B. I'., Makcumona B. H., Cumonos B.
I1., JIebenes O. E., koTopbie cuctemaTu3nupoBansl uccienoBarensimu ['y3eesoim B. B.
[54, ¢.56-57], MaiiopoBbim A. H. [113, ¢.45], Cuurupesoii T. A. [163, ¢.28-29].

VY Koudenepatosa W1.4. [100] BeiaeneHs! ClieAyIOIIMe YPOBHUA YCBOCHHUS:

1) pasznuyeHue;

2) 3allOMHHAHHC;

3) mnoHUMaHwueE;

4) npocTeHIe YMEHUS U HaBBIKH;
5) mnepenHoc.

Koposiea B. I'. ypoBHM yCBOEHHS ONIPEAEAET KaK:
1) penpoayKTHBHOE CaMOCTOSTEIBHOE BOCIIPOU3BEICHUE;
2) penpoayKTHBHOE aJITOPUTMHUECKOE JCHCTBHUE;

3) NPOAYKTUBHOE IBPUCTUYECKOE ICHCTBHE;
4) TpPOIYKTHBHOE TBOPUYECKOE JCHCTBUE.
MaxkcumoBa B. H. Ha3bIBaeT ypOBHM YCBOCHHUS CIEAYIOIINUM 00pa3oM:

1)  y3HaBaHue;
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2)  3allOMUHAHWC;
3) TIOHHMMaHUE;
4)  mpUMEHEHHe: a) TeMmaThyeckoe, ©0) mpeAMETHOe OO0OOIICHHE, B)
MEXMpeAMETHOE 0000IICHHE;

CumonoB B. II. [156] Bemenser 5 ypoBHEH YCBOCHHs, KaKk H Yy
Kondeneparona . 5.

Jlebenes O. E. BBOOUT ClieIyIONIyI0 TEPMHUHOJOTUIO YPOBHEN YCBOCHHS:

1)  rpaMOTHOCTB;
2)  GyHKIIMOHAJILHAS TPAMOTHOCT;
3)  uHPOPMHUPOBAHHOCTH;
4)  KOMIIETGHTHOCTB. a) OOINEKyJbTypHas, ©0) mgomnpodecCHOHaNbHasA, B)
METOJIOJIOTUYECKAsI.

HecMoTpst Ha paznuuHylo KJIacCU(PUKAIMIO YPOBHEH YCBOEHHS, 3TH B3IJISIbI
JIOCTATOYHO OJM3KU M UMEIOTCS JIMIITh HEKOTOPhIE TEPMUHOJIOTUYECKUE PA3HOTIIACHS.
B »TON CBfA3M BO3HUKAIOT CIEAYIOIIME TPYAHOCTH IPU OINPEIEICHUU YPOBHEU
YCBOCHUS 3HAHUMU:

° Kakgas W3  KjJacCHQUKAIMii ~ HEOAHO3HAYHO  BOCHPHUHHUMAETCS B
MeJarornyeCcKor HayKe;

° HEBO3MOYKHO T10 CTENEHU CJIOKHOCTH 3aJaHUsi TOYHO OIPEACIIUTh YPOBEHb
YCBOCHHS 3HAHUM;

° OTCYTCTBHE IIOJJHOM M OJHO3HAYHOW CHCTEMbI OLICHMBAHUS BCEX YpPOBHEU
YCBOCHUS 3HAHUM.

B mpomuecce oOydenus sl MOMy4YeHHUS KAa4ECTBEHHBIX 3HAHUN 00ydaeMbId
MPOXOJIUT HECKOJBKO JTAOB YCBOCHUS 3HAHWM Yepe3 aKTUBHYIO MBICIHTEIbHYIO
nesTeNnbHOCTh. [lepBoe W3 HUX - BocTHpusATHE OOBEKTa, TOTOM MPOUCXOIMT
ocMmbIcieHue. B mporiecce BOCTpHATHS OOBEKT HM3YyYECHHS BBIACISATCS W3 JIPYTHX
OOBEKTOB CBOMMH XapaKTepHBIMH CBOWCTBAaMH, B TIPOIIECCE OCMBICICHUS
YCTaHABJIMBAIOTCS CYIICCTBEHHBIC CBS3M W OTHONIICHUS OOBEKTa C JAPYTHUMH
oObekTamu. Jlanee, MPOUCXOAUT TPOIIECC BOCIPUATHS U (UKCAIMHM ITUX CBS3EH —

npouecc 3aloOMUHaHNA, IHIPOHECC BOCIPOU3BCACHUA CYIICCTBCHHBIX CBSI3CU U
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OTHOILIEHUH. DTOT MPOIECC MPOAOIIKAETCS MPeoO0pa3oBaHUEM OOBEKTa, KOTOPBIN
XapaKkTEepU3yeTCsl HUCIIOIb30BAHUEM €ro W3 OIbITa IPOIUIOrO MM KaK CPENCTBO
JOOBIBaHUS U MMOCTPOCHUS HOBBIX 3HAHUMU.

O06001mas B3Rl PA3IMYHBIX HCCIEIOBATENCH MeIaroroB, MOXHO CKa3aTb,
YTO, 3HAHUS MPOXOAAT MYTh OT IEPBHYHOIO BOCHPHUATHSA, BOCIPOU3BEICHUS,
MMOHMMAHUS [10 NPUMEHEHHUS W OIICHMBAHUS CaMUX 3HAHMM C TOYKU 3PEHUS
HEOOXOMMOCTH M BOCTPEOOBAHHOCTH B CUCTEME OOIMX 3HAHHIA.

Onpenenenue ypoBHEW YCBOCHUSI Ba)XKHO, TaK KakK JJIA JIMYHOCTH 3TH YPOBHHU
OKa3bIBAIOT BIIMSHUE HA KA4ECTBO MBIIUICHHS, Ha €r0 OPUTHMHAIBHOCTb, HA €ro
HEOPAUHAPHOCT.

Takum 00pazom, HET €IMHOTO IMOJAXO0JA B OIpPENEICHUH YPOBHEH YCBOCHUS
3HaHUU. ITO OCHOBAHO HA TOM, YTO PE3YJIbTaThl OOYUEHUS] COCTOAT M3 MHOXKECTBA
COCTaBJISIFOLIMX U B 3aBUCUMOCTHU OT IieJiel 0Oy4eHHUsl 3HaHMsI SIBHO HE MOTYT OBITh
KJIACCU(UIIMPOBAHBI HA KAKON-TO ONPEEIICHHBI YPOBEHb.

C Touku 3peHus (PYHKIHMOHAJIBLHOTO ONKCAaHUS YPOBHEW YCBOCHHUS, UX MOYKHO
KJIACCU(PUIIMPOBATH CIAEAYIOIIUM 00pa3oM:
° PENpOAYKTUBHBIA YpOBEHb, KOTOPOE BKJIIOYAaEeT B Ce€0s BOCIpUATHE,
OCMBICJICHUE U 3alIOMUHAHUE;
° POJYKTUBHBIA YPOBEHb — ATO MPUMEHEHUE 3HAHUW MO o0pasily, penieHue
CTaHJAPTHBIX THUIIOBBIX 33/1a4;
° TBOPYECKHUM YPOBEHD — IPUMEHECHUE 3HAHUM B HOBOU CUTYaLIUH.

Ecnu momoWT ¢ TOYKM 3pEHMS KAYECTBEHHBIX XAPAKTEPUCTHK YPOBHEHN

YCBOEHUSI MOKHO PACCMOTPETH CIEAYIOLIYIO KIAaCCU(DUKAIUIO:

° MPEIMETHO-COAEPKATEIBbHBIN YPOBEHD — IMOJIHOTA U CUCTEMHOCTb 3HAHUM;

° COAEPKATEIbHO-ICATEIBHOCTHBI YPOBEHb — MPOYHOCTh U JACHCTBEHHOCTh
3HAHUU;

° COAEPKATEIbHO-JINYHOCTHBI ~ YPOBEHb —  ONEPATUBHOCTh 3HAHUU U

CaMOCTOSITEJIbHOCTD UX MPUMCHCHHS.
O0600IMB, OCTAaHOBMMCS Ha CIIEAYIOIIEM TIOIXOJI€ BBIACICHUS YPOBHEH

Ka4yeCcTBa 3HAHUU:
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1)  ypoBEHb OCO3HAHHO BOCIIPHHSTOTO U 3a()UKCUPOBAHHOTO 3HAHHUS,

2)  ypOBEHb TOTOBHOCTH K MMPHUMEHEHHIO 3HAHUH 110 00pasiy;

3)  ypoBeHb TOTOBHOCTH K TBOPYECKOMY IPHUMCHCHUIO 3HAHMA B HOBBIX
cutyarusx [54].

Ha ypoBHE 0CO3HAaHHO BOCHPHUHATOTO W 3a(UKCUPOBAHHOTO 3HAHUS MOXKHO
OLICHUTD CIICYIOIINE BUAbI MBICIUTEILHOMN €SI TEIbHOCTH:

° OTIO3HaHHUE, MPOIECC MPH KOTOPOM CTYACHT MO MPEIbSBICHHOMY OOBEKTY,
JOJKEH OTBETUTH Ha BOIPOC €r0 COOTBETCTBUS K O0BEKTY U3YUCHUS;

° BOCIIPOU3BE/ICHUE OTIEIBHBIX (PAKTOB, OMPEICICHUA, TOHITHHA, IPaBUII, HOPM,
3aKOHOB, TEKCTAa, TAOJIHII;

° pa3iauueHue, IMpolecc MNpu KOTOPOM  OINpPEAENsieTcss W3  HECKOJIbKUX
MIPEICTABICHHBIX Pa3IMYHBIX O0BEKTOB T€, O KOTOPBIX CHPAITUBACTCS;

° UHTEpIIpETalns — BOCIPOU3BEIEHUE CBOMMHU CIIOBAaMU, MPEJCTABICHNE 3HAHUN
B pa3nuYHbIX opMax — B BUAE TaOIUI], POPMYII, CXeM, rpadUKOB.

Ha ypoBHe mpuMeHEHHs] 3HaHM MO O0pa3lly MOKHO OLEHUTh CIOCOOHOCTh
CTYZCHTOB IIPUMEHITh UMEIOIINECS 3HAHUS NPU PELICHUH TUMOBBIX 3a1a4. [Ipu aToM
3HaHWS OIICHUBAIOTCS CIEAYIOUTUMH MTapaMeTPaMu:
® yJeHTU(UKAIMS YCIOBUS 3a/1a4H;

e xJaccu(uKalys 1o U3BECTHBIM PU3HAKAM 3a]a4uH;

® TIOCTPOCHHUS CXEMBI PEIICHUS 3aa4u;

® [IPUMEHEHHE U3BECTHOTO AJIFOPUTMa K PELICHUIO TUIIOBOM 3a/1auH;
® [IPUMEHEHHE U3BECTHOTO AITOPUTMA K PEIICHUIO HOBOH 3a/1a4u.

YpoBeHb  TBOPYECKOTO TMPUMEHEHHMs] 3HAHWM B  HOBBIX  CHUTYaIHsIX
XapaKTepu3yeTcss NPUMEHEHHWEM YCBOCHHBIX 3HAaHUH B HOBBIX HECTaHJAPTHBIX
CUTyaIlusiIX W TPU PEIICHWW HETHIOBBIX 33Jad C MPHUKIATHBIM M MPAKTUYECKUM
coaepkanueM. [Ipu 3TOM CTyIEHT JenaeT aHaiu3 U mpeoOpa3zoBaHUE 3adaduu, IS
UCIIOJIb30BaHUSl ~ HM3BECTHBIX  METOAOB, IIOCTPOEHHE  HOBOTO  alTOPUTMA,
MHTEPIIPETAUNS PELICHUS 3aa4d, UCXOAS U3 LIEJIEH UCXOJHOU 3a1a4u

Ha »TOM ypoBHE MOXXHO OLEHUTh CIEAYIOIIME YMEHHUS TBOPUYECKOIO

IIPUMCHCHUA 3HAHUSA:
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® aHaJu3 U JEKOMIO3MLIMS 331a4y HA N3BECTHBIC 33/1a4H;
® [IPUMEHEHHE U3BECTHBIX AJITOPUTMOB;

® [peoOpa30BaHNUE U3BECTHBIX AJITOPUTMOB;

® [IOHMMAaHWE, CPABHEHUE, CONTOCTABIICHUE U OLICHKA HOBBIX aJITOPUTMOB;

® 000011IeHNE U CUCTEMATU3aLUsl HOBBIX 3HAHUN;

® CHHTE3 HOBBIX 3HAHUM.

KadecTBO 3HaHUI CTYZAEHTOB MOKHO OXapaKTEPU30BaTh 110 YPOBHAM YCBOCHHMS
IpPUOOPETEHHBIX 3HAHUI. YPOBEHb BOCIPHUATHS M (PUKCAUU 3HAHUN €CThb HU3KUMN
YPOBEHb KayecTBa 3HAHWI. YPOBEHb NPUMEHEHHsI 3HAHUW MO 00pa3lly SBISIETCS
CPEIHMM ITOKA3aTeJIeM KadyeCTBAa 3HAHWW. A ypPOBEHb TBOPYECKOTO NPHUMEHEHHUS
3HaHUU €CTb BBICOKMI IIOKa3aTenb KadecTBa 3HaHMW. lmeHHO ¢dopMupoBanue
BBICOKOTO KAayecTBa 3HAHUU SBISIETCA LENbI0 Ipouecca OOydeHHs], MOKa3aTesIeM
IIOJIHOLICHHOTO 3HAHUS.

Husknii ypoBeHb KauecTBa 3HaHUM COOTBETCTBYET OLICHKE «3». DTOT YPOBEHb
IpeanojaraeT Juib (QUKCALHMI0 3HAaHUU B NaMATH, ONpPENEJECHHBI YpOBEHb
BOCHPOM3BEEHUS (DAKTOB, ONpPENEICHUN, TEPMHUHOB, JTOCTOBEPHOM HH(OpMALUH.
Takke Ipy HU3KOM KaueCTBE 3HAHUN MOYKHO ONPENEIIATh PAIUINE MEKITY CXOKUMU
TEPMHUHAMU W IIOHATHUAMH, HA ONPEACIICHHOM YpPOBHE MHTEPIPETUPOBATh U
OOBSICHATH CBOUMH CJIIOBaMHU U3BECTHBIE (DAKThI, MpaBUiIa, 3aKOHBI U T.1.

CpenHuii ypoBEHb KaueCTBa 3HAHUM COOTBETCTBYET OLECHKE «4». 3HaHUA
npuoOpeTeHHble 00YyYaroIMMUCS TOTOBBI K TNPUMEHEHHUIO0, MOXKHO ONPEIeNiTh
YPOBEHb CIIOXKHOCTH 3aJa4, KJIacCU(UUUPOBATh PA3IUYHbIC 3HAHUS U ONPEACISThH
BO3MO>KHOCTH UX NPUMEHEHHMS MPU PELIEHUN PA3JUYHBIX TUIIOBBIX 3a7ad. Taxxke Ha
TOM YPOBHE Ka4eCTBO 3HAHUM IPEANOJIAracT IMPUMEHEHUE 3HAHUM IO HW3BECTHBIM
aIrOpUTMaM K HOBBIM HEWU3BECTHBIM 3ajladyaM, COJEPKHUT B ce0e 3JIeMEHTHI
UCCIIE0BATEIIBCKOM NS TENBbHOCTH.

BricOokuil ypoBEHb KadyecTBa 3HAHUM COOTBETCTBYET OTMETKE «5». BbICOKMI
YPOBEHb KaueCTBAa 3HAHUW €CTh IPUMEHEHUWE 3HAHWW B HOBBIX HE3HAKOMBIX
cUTyauusax. TBOpUYECKOE IPUMEHEHUE 3HAHUN IIPEAIIONIAraeT He TOJIbKO IPUMEHEHHE

3HAHUU IMIPpH PCHICHUHU PA3JIMYHBIX HECTAHAAPTHLIX 3a1a4, HO U HpI/IO6p€TCHI/I€ HOBBIX
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3HAaHWKN TyTeM TpaHChOpMaIKi U MpeoOpa3oBaHUsT UMEIONIUXCS 3HAHWN. Bbicokui
YPOBEHb KadeCTBa 3HAHWH OO0ydaeMbIX MPEIoaraeT aHajdu3 U CHUHTE3, OIECHKY U
CpaBHEHUE 3HAHWI, TpPU ITOM 3HAHUSA CTAHOBITCS CHUCTEMATU3UPOBAHHBIMU U
001a1at0T HAyYHOW U 00BEKTUBHOM 1esocTHOCTRIO [20].

Ha pa3nuuHbIXx ypOBHSIX KadecTBa 3HAHUU MPOSIBISIIOTCA MO-pazHoMy. Bo
BTOpOM maparpade ObUIM TMEpeUHCICHbl pa3IuyHble KadyecTBa 3HAHUM B HX
B3aMMOCBS3sX. Tenepp paccMOTpUM, KaK OHM MPOSIBIISIIOTCSA B Mpoliecce 00ydeHus,
KOrI/1a 00y4aeMbIil MPOXOUT IOCTETIEHHO BCE YPOBHU KauecTBa 3HAHUU.

Tak, Ha HU3KOM ypOBHE KaueCTBa 3HAHUI JOJDKHBI BBISIBUTHCSI TAKME KauyeCTBa
3HaHUM, KakK I[OJHOTa, IJIyOWHAa, KOHKPETHOCTh, YaCTUYHO OOOOIIEHHOCTh W
cucteMHOCTb. (CpenHuid ypOBEHb, IMIOBBIIIAS BBIIIECNEPEYUCICHHBIE KAaueCTBa,
dbopMupyeT  ONEpPaTUBHOCTh,  Pa3BEPHYTOCTh,  CBEPHYTOCThb,  IPOYHOCTb,
CUCTEMATUYHOCTb, YaCTUYHO OCO3HAaHHOCTb. Ha BBICOKOM YPOBHE
COBEPIICHCTBYIOTCSI BCE KayecTBa 3HAHWM M 3HAHUA MPUOOPETAIOT CBOWCTBO
TUOKOCTH.

Huskuii ypoBeHb KadecTBa 3HAHMM KaK TIOKa3aTellb MPUOOpETeHUs u
dbukcanuu 3HaHUS SBIAETCS MOKa3aTesieM Ha ONpEeeIEHHOM YPOBHE TaKMX KayeCTB
3HaHUM, KaK MMOJHOTA 3HAHUH, TTyOMHA 3HAHUM, KOHKPETHBIC 3HAHUS, 0000IICHHBIC

3HaHus (puc.2.11.).
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e [I0JTHOTA
* OMpEIEIICHUS:
* TIpeen

* pynkmms,
* HENPEepPBIBHOCTH

mmmm  [V1YOMHA

* TEOPEMBI:

* TIpeied CyMMBI, pa3HOCTH, POU3BEACHHUS, YACTHOTO
* TEOpeMa O CpeIHEM

* CIIOKHASI (PYHKITUS

mmmm KOHKPCTHOCTH

* TepMUHBIL:
* TIepeMEHHas

* rpaduk

* MHOTOUIEH

* cTereHHast QyHKITUS

* pauuoHaigbHast QYHKLUS

e  0000IIIEHHOCTH
* pa3aelnsl:
* (byHKIIMM U UX rpaQUKu
* TIpeZIeN ¥ HEIPEPBBHIBHOCTH

Puc. 2.11. B3aumocBs3b MCKAY KauCCTBaMU 3HAHUW M TMOKAa3aTEISIMM HU3KOTO

YPOBH: KadcCTBa 3HAaHUM Ha NpuMCpe Kypca «MaremaTudecKuin aHalIu3», pas3naci

«DyHKIIUHN B UX TPAPUKI»

Cpennuii ypoBeHb KauecTBa 3HAHUHN KaK TOKa3aTesisi MPUOOPETCHHBIX 3HAHUMA

MO CTEMEHU MX MPUMEHEHHs Mo 00pas3iy GopMHUpPYET CleAyolHe KauecTBa Takue,

KaK OIIEpaTUBHOCTb 3HAHUW, pPa3BEPHYTOCTb 3HAHUU,

NPOYHOCTh 3HAHUH, CHCTEMATHYHOCTh 3HAHMH, (puc.2.12.)

CBEPHYTOCTb 3HAHUMU,



mmmm  OTICPATUBHOCTH

* BBIUHCJICHUE

* 3HaYeHUH QyHKIIUU

* obnactu onpezaeneHus: GyHKIUU

* IIpEJIeNIOB
* IIOCTPOCHHE

* TpauKOB (PYHKIHH

* OIpeJeNIeHUe TOYEK MepecedeHus TpaduKa ¢ OcIMu abCIUCC U OpIUHAT
* peleHue

* IPUKJIAIHBIX 33/1a4 110 U3BECTHOM 3a/1aHHON (YHKIIUU

¢ HaxXO0XACHHE C ITIOMOIIBIO Fpa(l)I/IKOB MaKCUMYMOB U MUHHUMYMOB H3
PCAJIbHBIX 3aaa4

mmmm  PA3BEPHYTOCTH

* pelICHHE HEPABEHCTB JJIsl HAXOXKIACHHUS 00J1acTh ornpeaesieHus pyHKuuu

* pelIeHUe YpaBHEHUH JUIsl HAX0XK/IEHUS TOYeK IepecedeHus rpapuka
(GYHKIIUH ¢ OCSIMU KOOPMHAT

¢ pC€ICHUE CUCTEMBI ypaBHeHI/Iﬁ C IIOMOLIBIO Fpa(bI/IKOB

s CBCPHYTOCTH

* HaxXOXJeHHe o0nacTu onpeaeneHus: GyHKINUU 0 3a1aHHOH popmyre, o
BUTY, TIO KJIAaCCU(UKAIIUN

* HaXOXJICHHE UHTEPBAJIIOB MOHOTOHHOCTH, SKCTPEMYMOB (DYHKIIMHU IO
3amaHoi hopmyre

Emmm  [1POYHOCTH

¢ IPUMCHCHUC TCOPHUU A1 PECIICHUA MMPAKTHYCCKUX 3aaa4
¢ pClmiCHUC ynpa)KHCHI/Iﬁ n 3aga4

mm CUCTCMATHUYHOCTH

* Ipenen
* HENpPEPBIBHOCTh

* (yHKIHSA
* IpUMEHEeHHE QYHKIHH

Puc.2.12. B3auMocCBsI3p MEXIy KauecTBaMH 3HAHWK M TIOKa3aTEISIMH CPEIHETO

YPOBHSI KauecTBa 3HAHUW Ha INpuUMepe Kypca «MaremMaTU4eCKUM aHalInu3», pasnel

«DyHKIMH U UX TpadhUKm»

Bricokuii ypoBeHb KauecTBa 3HAHUM KAk MMOKa3aTeslb 3HAaHUW 00ydyaemMoro Ha

YpOBHE TPUMEHEHHUS UX TBOPYECKH, HECTAaHAAPTHO (POPMHPYET IMOIHOLEHHO BCE

NepevrciIeHHbIe KauecTBa 3HAHUI, B TOM YHCII€ OKOHYATEIbHO (POPMHUPYIOTCS TaKue

KayeCcTBa 3HAHWM, KaK CHCTEMHOCTh 3HAHHM, OCO3HAHHOCTH 3HAHUM, THOKOCTH

3HaHwmi (puc.2.13.).
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mmmmm $CHCTCMHOCTH

* YyCiIa - IEpEeMEHHbIC -(PyHKIHN

* TIpeJielt - HeMPEPBHIBHOCTD - Pa3pbIBHOCTh

* ¢yHKIUSA - 001aCTh ONpeAeTIeHH - rpaduKu
* rpaMKH - MOHOTOHHOCTD - DKCTPEMYyMbI

memmw $ OCO3HAHHOCTB

¢ PCIICHUC NPAKTUYCCKUX 3a1a4
¢ J10Ka3aTeJIbCTBO TCOPEM

e T'MOKOCTB

* 3HaHME PA3IIMYHBIX METOJIOB PELICHUS 3a/1a4
* aHaJIM3 C MOMOIBIO IrpaduKa QyHKIHH
* MOJETMPOBAHUE MPUKIIAJHBIX 3a]1a4

Puc.2.13. B3aumocBsi3p MeXIy KadecTBaMHM 3HAHMWA W TIOKA3aTENSIMH BBICOKOTO
YPOBHsI Ka4eCTBA 3HAaHUM 110 Kypcy «MaTtemaTH4ecKuil aHanu3», pasaen « DyHKkuuu u
uX rpauKm»

B 3aBucumoctu oT 00yueHus U ero ueiae GopMupyroTcs pa3IMyHble KauecTBa
3HAHUW, XOTS B KOHEYHOM HMTOI€ 3HaHHUS MOTYT U HE 00JiafjaTh BCEMHU KayeCTBaMH.
[Ipexxne Bcero, (opMHpPYIOTCS TMOJHOTa M KOHKPETHOCTb, 3aTeéM 3HaHUs
npuoOpeTaroT  INyOWHY, CHUCTEMaTHYHOCTb U CTAHOBSTCS  ONEPAaTUBHBIMH.
Cucrematnueckoe MpUMEHEHHE 3HaHWM pganee (QopMmupyeT apyrue KadecTBa:
CUCTEMHOCTb, 0000IIEHHOCTb, Pa3BEPHYTOCTh, CBEPHYTOCTh, IPOYHOCTh. [ MOKHUE U
OCO3HaHHblE€ 3HAHMA (OPMHUPYIOTCSI TOTJAa, KOI/Aa 3HAHUA MOXKHO CYHMTATh
MTOJTHOLICHHBIMU KaYE€CTBEHHO 3aBEPUIEHHBIMU.

Takum o0pa3oM, 3HaAHUS JTUYHOCTH OOJAJAIOT CHUCTEMOW KadyecTB, KOTOPHIE
(opMUpPYIOTCS OCTENEHHO B IIpoLecce 00yuyeHUsl Ha pa3InYHbIX YPOBHIX YCBOCHUS
snanui [20].

Jlis ompeneneHus ypOBHEH YCBOGHHS MpPH OOYyYEHUM MaTeMaTHUYECKOMY
aHaIM3y TaKXKe MOXKHO INPUMEHHUTH [AHHYI0 IIE€Jarorudyeckyro Tteopuro. Msyuum
npobsieMbl 00y4YeHHs MaTeMaTHUYEeCKOMY aHalIu3y M BOIPOCHI, CBSA3aHHBIE C
ONPENEIICHUEM YPOBHS YCBOEHHUs 3HAHUM CTYJIEHTAMH 3HAHUM MAaTeMaTU4YECKOIO

aHaJix3a.



OCHOBHOIl TPYIHOCTBIO YCBOCHHMS 3HAaHUHA MATEMAaTUYECKOTO aHalIM3a
SBIISIETCS. aOCTpaKTHas TEOpHUs M HEMOJATOTOBJIEHHOCTh CTYACHTOB K YCBOCHHUIO
TeopeTnueckoro aHanu3a. (OCHOBHOM IIKOJBHBIM Kypc MaTEeMaTUKH OOJbIIe
OPUEHTHPOBAaH Ha MPAKTHYECKYI0 YacThb MAaT€MAaTHKU. TE€OpeTHYEeCKOMY acIeKTy
MAaTE€MaTUKH K€ YIEISAETCS HE OYEHb MHOTO BHUMAaHUS U MOATOMY HAYaJIbHBIM 3Tam
YCBOGHHUSI MaTepuaja [0 MaTEeMaTHYECKOMY aHaju3y MpeJCTaBlsieT CcoOoil
ONpENEICHHbIE 3aTPYJHEHUS Y CTYIAEHTOB. 3aTpyAHEHHS, BO3HHMKAIOIIWE MpHU
U3YYCHUU MATEeMAaTHUYeCKOro aHajldu3a, OTMEYEeHbl B pabdoTax wHcclieoBaTene
®duxtenronbma . M. [174], TlepekoBoit H. B. [137], Xwumosoii JI. A. [62],
Komurazaposa P. A., XXypaesoit M. H. [102].

N3yyenne maremMaTHUeCKOro aHajin3a JIOJDKHO MPOBOJUTHCS TaK, YTOOBI
YCBOEHHE Ka)XJOT0 paszena MPOXOJUJIO BCE TPU YPOBHs YCBOCHMS 3HaHWM. [lepBriit
YPOBEHb BKJIIOYAET B c€0sl BOCIPUITHE U (PUKCALUIO BCEX 3HAHUNA. DTO MOTYT OBITH
ornpenaeneHus, GopMyJibl, TEOPEMBI, JOKa3aTelbcTBa (POPMYS U TEOPEM, TO €CTh B
OOJBIIMHCTBE CIIy4aeB 3TO TEOPETHUECKHE 3HAHUSA, a TaKK€ 3HAHHE OCHOBHBIX
METOJIOB U IPUEMOB PELICHU 3a/1a4 MaTeMaTHYeCKOro aHaiausa. BTopoil ypoBeHs -
TO MPUMEHEHUE 3HAHWUW HAa OCHOBE M3BECTHBIX METOJOB, B MAaTeMAaTHYE€CKOM
aHallu3e ATO pEILIEHHE 3a/lay IO HM3BECTHbIM MeETOoJaM, NpUMEHeHHe (OopMysl U
TEOpeM Ha mpakTuke. TpeTuil ypoBeHb MPECTaBIsET COO0M TBOPUECKHUI YPOBEHbB, B
KOTOPOM HYXHO NPUMEHUTh BCE CBOM 3HAHMS JUIsl PEIICHUs KaKou-Inbo 3anayw,
HAaWTH CaMOCTOSITENIbHO TMPAaBHIIBHBIA MyTh W METOJ pelieHus 0e3 Kakux-JIn0o
00pas3IoB U MIPUMEPOB M0 perieHuio 3aaa4 [153].

UYTo ke KOHKPETHO B MaTEMAaTUYECKOM aHAJIM3€ MOKA3bIBAET YCBOCHUE 3HAHUMN

Ha IICPpBOM YPOBHC. CTy,Z[eHTBI JOJIDKHBI 3HATh.

° OCHOBHBIC TEPMHUHBI (UHCII0, MHOKECTBO, TOYKA, HHTEPBaJ, OECKOHEYHOCTh U
T.1.),
° onpeaeneHuss  (MOCIEIOBATEIILHOCTD, TMpeae, QYHKIHS, Tpauk, TOUYKH

pa3pbiBa, SKCTPEMYM, ITPOU3BOIHAS, IEPBOOOPaA3HAs, MHTErpaJL, PSI U T. 1.),
° CBOMCTBa (CXOJMMOCTb, PACXOJUMOCTb, HEMPEPHLIBHOCTh, MOHOTOHHOCT,

nuddepeHIupyeMoCTb, HHTETPUPYEMOCTD U T. 11.),
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° dbopMynBl W TEOpeMBbl C JOKa3aTeIbCTBaMH (BBIUMCICHUS TIPENEIIOB,
BBIYHCIICHUS TPOU3BOAHOM, BBIUUCIIEHUE UHTETPAJIOB, TEOPEMBI O CPEHEM, TEOPEMBI
O HEMPEePBIBHOCTH, AU HEepeHIIUPYEMOCTH, HHTETPUPYEMOCTH, CXOAUMOCTH U T. 11.),
° TEOPETHUECKHUE MPUMEPHI (3aMeuaTeIbHbIC TIPEACIbI, dJIeMEHTapHbIC (YHKITH
U UX CBOMCTBa, popmyna Temopa s pa3IudHbIX GYHKIIUN U T. 1.),
° METO/Ibl pEUICHUs] CTaHJAPTHBIX 3a7ad (METOJbl BBIYHMCICHUS IIPENEIOB,
IIPOM3BOHON, HHTETPaJIoB | T. 1.) [20].

BTopoii ypoBeHb NpOSIBISETCS CTYJICHTAMH Ha MPAKTHUYECKUX 3aHATUAX IO
MaTeMaTu4ecKkoMy aHaimn3y. CTyAeHTBl JOJKHBI YMETh pelIaTh CIECAYIOIIUE

CTaHAApPTHBIC 3aJavuu:

° BBIYHCIICHUE MIPEICIIOB,

° MOCTpOEHUE TpadUKOB,

° HaXO0XJICHHE 00JIACTH ONpeAeICHUsT PYHKIIHH,

° BBIYHCIICHUE TTPOU3BOTHOM,

° NPUMEHEHHUE IPOU3BOIHOM K UCCICTOBAHUIO (PYHKIIHH,
° MPUMEHEHHE TIPOU3BOIHON B (PH3HMKE U B TCOMETPHH,

° BBIYKMCIICHUE HHTETPAJIOB,

° NpUMEHEHHE HHTerpaia B ¢pusuke u B reometpuu [20].

Tpernii ypoBEHb YCBOECHHSI 3HAHMM MO MATEMATHYECKOMY AaHAIU3y MOXKET
IIPOSIBUTHCS, KAK U NIPU U3YYEHUHM TEOPUH, TaK M HA MPAKTUYECKHUX 3AHATUAX. IJTO
MOXET CaMOCTOSITEIIBHOE J0Ka3aTEIbCTBO HEKOTOPBIX TEOPEM, BBIBOJ HEKOTOPBIX
(dbopmyI1, Ha OCHOBE 3HAHUI MEPBOrO U BTOPOTo YpoBHs. Hampumep, cTyA€HTHI MOTYT
CaMOCTOATENILHO JI0OKa3aTh CYIIECTBOBAaHUE 4Mclia e, BbIBeCcTH (opmyibl Teinopa
win MakiopeHa A pa3nUyHBIX  (QYHKIUE, NPUMEHUTh TMPOU3BOIHYIO IS
NpUOJMKEHHBIX BBIYUCICHUM, a Takke B JPYyrux OTpacisX HayKu, pELIUTh
HEKOTOpBIE TPUKIAAHBIE 3aJa4d, IPUMEHsSSI WHCTPYMEHTBI MAaTeMaTUYECKOIO
aHanusa.

YPpOBHU YCBOCHHs 3HAaHMM TECHO CBSA3aHbl C YPOBHEM KadyecTBa 3HAHUM.
OnpeneneHHOMY YpOBHIO YCBOEHHsI 3HAaHUM COOTBETCTBYET COOTBETCTBYIOLIUI

YpOBEHb KauecTBa 3HaHUW. Hu3kuil ypoBeHb KauecTBa 3HAHUN OOYCIIOBJIEH MEPBBIM
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YPOBHEM YCBOEHHS 3HAaHUN — BOCIPUATHS M BOCIPOM3BEIEHUs 3HaHWUW. CpenHuii
YPOBEHb KAadyeCTBA 3HAHMM COOTBETCTBYET BTOPOMY YPOBHIO YCBOCHMS 3HAHUM —
TOTOBHOCTH NPHUMEHSTh 3HaHWM 1O 00pasiyy. Bricokuil ypoBeHb KauecTBa 3HAHUN
HEIIOCPEACTBEHHO CBS3aH C TPETBMM YPOBHEM YCBOCHMS 3HAHUUW — TBOPYECKOE

IIPUMCHCHUC 3HAaHUU B HOBBIX CUTyalusx.

CpeAHui ypoBeHb
(Onpep,eneHm(nonHOTa) /_ KaquTBa 3H3HMI’1

© TepMuHbI (NONHOTa, KOHKPETHOCTb)

* Teopembl (nonHOTa, rybuHa)

¢ MeToabl MaTeMaTU4eCKOro aHaausa * BbluMceHnA Npesenos, NPOU3BOAHbIX,
(nonHoTa, ry6nHa, 0606LLEHHOCTD) MHTErpasnos (onepaTMBHOCTb)

* MocTpoeHue rpadmKos (CBEPHYTOCTb,
pasBepHYTOCTb)

* [lokasaTenbcrsa Teopem,popmys,
YTBEPKAEHUI (NPOYHOCTD,
CUCTEMATMUYHOCTb)

(I‘Ipmmeueume TEOpPUM K NpaKTUKe
(onepaTBMHOCTb, CUCTEMHOCTb)

* MopgenvpoBaHve meToaamu
MaTemMaTM4ecKoro aHanusa (0Co3HaHHOCTb,
rmMbKocTb)

* PelleHue NpuKNaaHbIX 33424 (NpuMeHeHne
NpPOV3BOAHOW, HTErpana u T.4.)
(cMcTEMHOCTb, 0CO3HAHHOCTb, TMBKOCTD)

\ HU3KWUI ypOBEHb
KayecTBa 3HAHWM

- \ BbICOKUIN YPOBEHb
KayecTBa 3HAHW

Puc.2.14. YpoBHU KauecTBa 3HAHUH 1O KypCy MaTeMaTHYECKOTO aHAIHM3a

Ha pucynke 2.14 nokaszan nporecc GopMUpOBaHUS KAYECTBEHHBIX 3HAHUM OT
HU3KOTO KadecTBa J0 BBICOKOTO KayecTBAa MPU HM3YYCHHH CTYJIEHTaMH Kypca
«Marematnueckuii aHanu3». Kak oTMeueHO BbINIE, MPU HU3KOM KadyeCTBE 3HAHUMN
IpU U3y4eHUH Kypca «MaTteMaTH4eCKui aHaIN3» MPOUCXOIUT (OPMHUPOBAHHUE TAKUX
KaueCTB KaK IMOJIHOTA (3HAHWE OMPECICHUH, TEPMUHOB, TEOPEM, METOJIOB PEIICHUS
3a/1a4), TIyOuHa (3HAHWE TEOpEM, METOJOB pEIIeHUs 3a/lay), KOHKPETHBIX 3HAHHM
(TepMuHOB), OOOOIIEHHBIX 3HAHWM (3HAHME METOJOB MATEMAaTHUYECKOIO aHaJIh3a).
Cpennee kauecTBO 3HaHUM omnpenensieT POopMUPOBaHHE CIEAYIOIUX KaueCTB 3HAHUN
TaKMX, KaK OIMEpPaTUBHOCTH (BBIYMUCICHUE MPEJEIIOB, MPOU3BOIHBIX, WHTETPAJIOB),
CBEpPHYTOCTh M  Pa3BEpHYTOCTh  (MOCTpoeHHE TrpaduKOB), TPOYHOCTb U
CHUCTEMaTUYHOCTh (J0Ka3aTeIhCTBO TEOpeM, BbIBOA (opmyi). Bwicokuii ypoBeHb
KauecTBa 3HAHWN (POPMUPYET OKOHYATEIBHO BCE KauyecTBAa 3HAHWM, U SBIACTCA

nokasaresieM c(pOPMUPOBAHHOCTU CIEAYIOIIMX KaueCTB: CUCTEMHOCTh (MPUMEHEHUE
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TEOpUH K TPAKTUKE, PEIICHUE NPUKIAJHBIX 3a7a4, MPUMEHECHHE MPOW3BOTHOU H
UHTETpajia), OCO3HAHHOCTh (MOJEIMPOBAHHUE, TMPUMEHEHHE TPOU3BOAHON U
WHTErpala), TMOKOCTh (MOJETMPOBaHUE, PEUICHUE TPUKIAJAHBIX 3a]a4, MPUMEHEHHE
pou3BoHOM 1 uHTerpana) [20].
2.3 CoBpeMeHHbIE METOAbI OLIECHNBAHUS KAYeCTBA 3HAHMH B 00y4eHUH
Kypca «MareMaTu4eCKM aHAJIM3»

Kareropust «metony (rped. methodos - myTh ciieqoBaHusi, ciocod MO3HAHMSA,
UCCJIEIOBaHUSI, CIIOCOO MPOJIBIKEHUS K II€JIU, TEOpHUs, YUEHHUE) UMEET MHOXKECTBO
ONPENIEIICHNI B HAYYHOHM U MEAAroru4ecKon Jmreparype. Meroq MOKHO ONPENETUTh
KaK IpUEM, CHCTEMa MPUEMOB B KakKOH-IHOO AEATENBHOCTH; CHOCOO WU 00pa3
nevictBus [164]; miaaH W cucTeMa H3JIOXKEHHs MpeaMeTa i JOCTIKEHHS OoJiee
JIETKOTO, TOJHOTO M TIPOYHOIO YCBOEHHS ero oOygarommumcs [46]; crmocoOsr
MO3HAHUA TE€IarOTUYECKUX SIBIICHUM, TMPOIIECCOB M 3aKOHOMEPHOCTEM M HX
HpaKTHYECKOro ocyiecTBieHus [147]; cnoco0 MOCTHIKEHHS ONPE/ICICHHON eI,
COBOKYITHOCTH TMPHUEMOB WM OIEpalyii MPaKTHYECKOTO WM TEOPETHUYECKOTO
OCBOCHHMsSI JEUCTBUTENBHOCTH [49]; COBOKYIHOCTH OTHOCHUTEIHHO OJIHOPOJIHBIX
OpUEeMOB,  ONepaluii  MPaKTUYECKOTO  WJIM  TEOPETHYECKOTO  OCBOCHUSA
JICHCTBUTEIILHOCTH, IMOMTYMHEHHBIX PCIICHUIO KOHKpeTHOW 3amaum [97]; cucrema
MOCJICIOBATEIbHBIX ~ B3aUMOCBSI3aHHBIX ~ JCHCTBUU  y4YuTeNsl U ydalluxcs,
00eCIIeUNBAOIINX YCBOSHUE coziepkaHus oOpazoBanus [151] u np.

Ecnu 0600muTh, TO METOA — 3TO COBOKYMHOCTh COTJIACOBAHHBIX JCHCTBUH,
IPU3BAHHBIX TMOMOYb JOCTHIKCHHIO ITOCTABIIEHHOTO pE3yJabTaTa WM PEIICHUIO
onpeneneHHbIX 3ama4. OIHUM W3 TEPBBIX O 3HAYMMOCTH METOJa B HayKe yKasal
dpaniy3ckuiit matemaTuk u ¢punocod Pene JlexapT B cBoeit padote «Paccyxaenus o
metoze» [57]. o Hero ®. BekoH oTMedan, 4TO CIIOCOOHOCTH JIIOACH Pa3IMyYHbI H,
YTOOBI OHU JOOMBAIHUCH KAKUX-TO PE3YJbTATOB, HEOOXOJAUM WHCTPYMEHT, KOTOPBIM
naBall  Obl BO3MOXKHOCTh KaXJAOMY JIOOMTHCS HYXHOTO pe3yibTaTa. Takum
WHCTPYMEHTOM U SIBJIICTCS HAYYHBIA METO/I.

B 3aBucumocTty oT cienupuku KOHKPETHOW HAYKW MOKHO OXapaKTepU30BaTh

N HUX MCTOIBbI. JIro6as COBpEMCHHAsA HayKa HMMECT CBOIO MCTOJOJOIMr0, HMCCT
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OCOOBI TIPEIMET WCCICIOBAHUSA W CHEIU(UUECKHe METONbl. XOTS Ha JTaHHOM
Pa3BUTHM HAYKH MPOUCXOIUT TPOIECC B3aMMOINPOHUKHOBEHHS, MHTETPUPOBAHUS
pa3IMYHBIX METOJOB M OJUH TMpPEJAMET M3y4yaeTcsd HECKOJbKUMU METOAaMH, a
HECKOJIbKO TPEAMETOB MOTYT HMMETh OJuH oOmmii meton mno3Hanus. Ocoboe
3HAUYE€HHE HMEIOT celvac METOJIbl BBIYMCIUTEILHON MaTeMaTUKHU, KUOCPHETUKH,
METO/Ibl CUCTEMHOT'O aHalin3a. MeToJbl MOJICTUPOBAHUS MPOHUKAIOT MPAKTUYECKU
BO BCE 00JaCTM YEJIOBEUECKOTO 3HAHUS. OKCIEPUMEHTAIbHBIM METON U3
€CTECTBEHHBIX HAayK YK€ MPOHUK B TyMaHUTAPHbIE U COLIMATIbHBIC HAYKH.

B neparornueckoil Hayke ydeOHBIM MPOIECC SIBISETCS OCHOBHBIM OOBEKTOM
n3ydeHusi. OCHOBHBIMH Yy4YaCTHHUKAMH Y4YEOHOTO TIpoliecca SIBISIOTCS YUYEHHK
(oOyvaeMbIit) U yauTenb (00ydJaroinii), B KOTOPOM MPOUCXOAUT IpoIecC Mepeaadn
(yuutenem) u npuoOpereHus (YUeHUKOM) 3HaHHUM, YMEHUW U HABBIKOB,. J{s yunrens
BOKHBIMU KadyeCTBaMU SIBJISIIOTCS HAJIMYUE YHUBEPCAIbHBIX M MPO(EeCCHOHAIBHBIX
KOMITETECHIIUM, BKIIOYAIOIIUM B ceOsl:

e npodeccroHanbHbIC 3HAHUS, YMCHUS, HABBIKY;
® TIeJaroru4ecKue M MCUXOJIOTHYECKUE 3HAHMUS,
® 3HaHHWE METOJOB OOyUYEHHUS U OIICHUBAHUS

HccnenoBanusiMm MeTOI0OB OOyUEHUS M OLICHUBAHUS B MEIarOTUKE MOCBSIICHbI
padoter U. f1. Jlepuepa [110, 112, 111], M. H. Ckarkuna [158], FO. K. ba6anckoro
[27], M. 1. MaxmyToBa [122], KbIpreI3ckuX yueHbIX megaroroB M. bex6oesa [32, 33,
34, 35], 3. MambOerakyHosa [116, 117], u ap.[147].

Pa3paboTka COBpEMEHHBIX, HAJEKHBIX M 00Jiee COBEPIICHHBIX METO0B
OIICHUBAHUSI CTAHOBHUTCSI OJHUM W3 aKTyaJIbHBIX HAMPABICHUN B IEJArOTHYECKOM
uccinenoBanur. YtoObl pa3zpaboTaTh XOPOLIUKA MEXaHU3M WM HHCTPYMEHT
OIICHUBAHUSI HEOOXOIUMO TIIATEILHO M3YyYHUTh METOABI OlleHWBaHUsA. M Ha ocHOBe
ATUX METOJIOB MOXKHO pa3paboTaTh KOMIUIEKCHBIM MEXaHHU3M, C TTIOMOIIbIO KOTOPOTO
MOXHO OOBEKTHUBHO COOTHECTH PE3yJIbTaThl CUCTEMbI OOpa3OBaHUS M TPEOOBAHUS

CyOBEKTOB 00pa30BaTEILHOTO MpoIIecca.
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OCHOBHBIMH METOJIaMU OIICHUBAHUS B TMEJArOTHYECKON HAyKe SBISIOTCS
CJIeMyIONTMe BUIBI MTeJarorudeckoil nesrensuoctu [60, 68, 72, 73, 81, 83, 113, 179,
183]:

e HaOmonenue;

e Omnpoc (Oecena, THTEPBBIO, AaHKETUPOBAHUE);

e VYCTHbBIE METO/IbI OLICHUBAHUS (pacckas, YTeHUE, CEMHUHAPCKOE 3aHSITHE);

o [IuchbmMeHHBIE METONBI OICHWBAaHUS (KOHTpOJbHAs paboTa, COYHHCHHE,
U3JI0KeHHE, TUKTAHT, cce, pedepar);

e I'papuueckne MeToAbl OLEHUBAHMUS (COCTaBlieHHE Ta0nMl, pa3padoTKa
JUarpaMM, BBITTOJTHCHHE YEPTEIKEH, CXEM, pUCYHKOB, TPa(QHUKOB);

e [IpakTHyeckue METOJIbI OLICHUBAHUS (BBINOJIHEHUE YIIPAKHEHUH, Ta00PaTOPHBIX
paboT, SKCIIEPUMEHTOB, PEILICHHE 3a]1a4, MOJICIIMPOBAHMUE);

e [lemaroruyeckoe TECTUPOBAHMUE;

e (OlleHUBaHUE C TIOMOIIBIO KEHC-METO/1a;

e OleHMBaHUE C TOMOLIBIO MOPT(OIIHO.

HaoJui01eHne — METO/T MEeJarOrH4ecKOro OIIEHUBAHUS, ¢ TTIOMOIIBIO KOTOPOTO
MPOUCXOANT LIEJICHANPABICHHOE BOCIIPUSTHE JEATEIHHOCTH 00ydaeMbIX B MPOIIECCe
ux oOydYeHMss W WIET IUlaHOMepHas (Qukcanusa npuHsTod wuHGopManuu. I[lpu
HAOJIOICHUM WJET OIEHWBAHME B XOJ€ Ipollecca U 00ydaeMble B CaMOM MEHbIIEH
Mepe MOIBEPKCHBI BIMSHHIO olleHkH [157].

O6paboTka pe3ynbTaTOB HAOMIOJEHUS, €ro MHTEPHpETaus B  BHJC
OOBEKTUBHOM MEIaroru4eckor OIEHKH SIBJISIETCS. OYEHb TPYJIOEMKHUM IMPOIECcCOM. A
ATO MOXKET NOTPEOOBATH BPEMEHH O0JIbIIIE, YEM caM MPOLECcC HAOIIOACHUS.

Onpoc kak MeToj SIBISETCS OOJBINE COIMOJIOTMYECKHM, HO OHO TaKXkKe
NpUMEHSeTCI W B Tefaroruke. JlaHHBIH METOJ OIEHWBAHHUS JAaeT IIHPOKYIO
nH(pOPMAITUIO, XapaKTepU3yeTCs MACCOBOCTHIO M JIETKO MOXHO AaHAJIM3UPOBATH
pesynbrarel omnpoca. OCHOBHBIE BHIBI OMpoca — OTO Oecega, WHTEPBBIO U
aHkeTupoBanue [55].

YcTHBIE MeTObl OLIEHUBAHUS BKIIOUAIOT B c€0S M OMPOC, HO KPOME STOTO

BuJa OLCHHWBAHUA MOXKHO CIIIC I[06aBI/ITI> B OTYy KaTCropuro METOA0OB OLUCHUBAHUA U
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CIEAYIOIIME METOJbl KAaK pacckKa3 WM YTEHUE H3YYEHHOTO MaTepuana, a TakKkKe
ceMuHapckue 3aHaTus. [Ipu yCTHBIX METOJIax OLIEHMBAHUS CHayaja MpernojaBaTelib
CTaBUT BOIPOC, JAET 3aJlaHue WU TIpeniaraet npoodiemy. Ob0yyaeMble TOTOBATCA U
W3JIaraloT CBOM OTBETHI, MPOUCXOJIUT OOCYKJEHUE OTBETOB U camoolleHKa. Jlaiee
UJIET aHAJIU3 U OLIEHKA OTBETOB.

JI7ist 0OBEKTUBHOM M TOJHOLEHHON OIIEHKH JaHHbIE METObl HE JOCTATOYHBI,
TaK Kak 371eCh OUYEBHUIHO OOJIBINIOE BIMSIHUE CYOBEKTUBHU3MA B MPOIIECCE OICHUBAHMS.
Bo3spacraer ponb sk3aMeHaTopa, GakTUUECKH BECh MPOIIECC OLICHUBAHUS 3aBUCUT OT
Hero. [Ipoiiecc oneHrMBaHus NMpU YCTHOM OMPOCE MO0 MAaTEMAaTUYECKOMY aHau3y HE
sddexTrBeH 1O psAay npuurH. Bo-TiepBbIX, CYyOBEKTUBHOCTh, B OCHOBHOM, 3TO
BIIMSIHUE HA OLICHKY JJUYHOCTHBIX OTHOILIEHHM MEXIY 3K3aMEHATOPOM U YUYEHHUKOM.
Bo-BTOpBIX, BpeMeHHOMU (haKTOp, KOTJIa pelIeHre OJJHOU 3aJjauu UK J10Ka3aTeIbCTBO
OJIHOTO YTBEPKJICHHUSI MOTYT TOTpeOOBaTh OOJbIIIE BPEMEHH, YEM OTBEICHO ISt
YCTHOTO oOmpoca. B-TpeTbuX, HEBO3MOKHO IPOBECTH YCTHBIA OINPOC IO BCEMY
M3YYEHHOMY MaTepuaiy, JIUIb OTIAEIbHbIE Pa3eibl MOTYT ObITh OIEHEHBI B XOJIE
YCTHOTO PK3aM€EHa.

ITucbMeHHbIe MeETOAbl OIEHUBAHUA JIAIOT BO3MOXHOCTh O0y4aeMbIM
ropasio TJIyO)ke BHUKHYTh B CYThb H3yYE€HHOTO Marepuaina, ObITb Oosee
COCPEZIOTOYEHHBIM TIPU BBIOOpE MPABHIIBHOTO OTBETA, €ro M3JokeHus. [IucbMeHHbIe
METOJIbl OIIEHHWBAHUSI XAPAKTEPHU3YIOTCS BBICOKOM SKOHOMHYHOCTBHIO BO BpPEMEHH,
MPOSIBJICHHEM  YYaIlUMHCS ~ OOJIBIION  CaMOCTOSTEIHLHOCTH,  BO3MO>KHOCTBIO
OJTHOBPEMEHHOTO  BBISBJICHUS] OOIIEH MOATOTOBICHHOCTH OOJBIIOTO  YHUCa
oOy4yaeMbIX. B cpaBHEHUU ¢ YCTHBIMU METOJIaMH, TMChbMEHHBIE METOJIbI OIICHUBAHUS
OTIMYAIOTCA WHAWBUAYATbHBIM XapaKTEPOM BBITIOJHEHUS 3aJaHUNl U HAIMYUEM
OMpENENEHHBIX TPYAHOCTEH B  OpraHu3alid MW TNPOBEJICHUM, a TakkKe
HEOOXOJMMOCTBIO 3aTpaThl 3HAYUTEIHHOTO BPEMEHHW Ha TMPOBEPKY BBHITIOJIHEHHBIX
pabot. OCHOBHBIM BHJIaMH MHCHbMEHHBIX METOJIOB SIBIIIOTCS KOHTPOJbHas paboTa,
W3JIOKEHUE, TUKTaHT, COUMHEHHE, dcce, pedepar.

I'paduyeckre MeTOaAbI OLIEHUBAHUSA HUJICHTUYHBI MMCbMEHHBIM METOJIaM, HO

B padotax E. U. [leposckoro, Y. E. Aynra, I'. B. EnbHUKOBOM 1 Apyrux oTMevaeTcs,
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YTO OHM OOJANAIOT PSAOM OCOOCHHOCTEH, YTO JAeNaeT WX OTACIbHOW TIpynmon
metonoB [136]. K rpadmueckum MeTogaM OIIEHUBAHUS OTHOCSITCSL:

® BEHITNIOJTHEHHUE YEPTEIKEH;

® [OCTpOCHHUE IpaUKOB;

® pa3paboTKa CXeM;

® Co3JaHHe TaOIuII;

® pa3paboTKa AuarpamMm.

[Toctpoenne rpaduKoB MPUMEHSIOTCS BO BCEX MUCIUIUIMHAX, TC MU3y4atoTCs
AIIEMEHTBl MOJICIMPOBAHUS (MaTeMaTHYECKUE JAUCUUILUIMHBI, (DU3HMKA, TEXHUYCCKHE
JTVCIUTUTHHBI, HEKOTOPhIE SKOHOMUYECKUE TUCIUILTUHBI U T.]I.).

B mporecce u3yueHHs MaTeMaTWYeCcKOro aHalu3a TpagUuecKuM MeTolaM
OLICHMBAaHWs TpUIAeTCs Ooinbloe 3HadeHuwe. ['padudyeckue METOABl H3yUEHUS
OCHOBHOTO O0BEKTa MAaTeMaTHYECKOTO aHaimu3a — (PYHKUUHU SIBISIOTCS OTHHM U3
BaXKHBIX M HEOOXOJIMMBIX pa3/iesoB Bcero Kypca. IlpuMeHenne rpadukoB MoBbIIIaeT
JOCTYITHOCTh ¥ HATJISIHOCTh TIPHU U3y4YeHHWH ToBeneHHs (QYHKIMH (MOHOTOHHOCT,
OKCTPEMYM,  BBIIYKJIOCTh) M  €ro  CBOWCTB  (MEPHOAMYHOCTh, YETHOCTb,
HENpPEepBIBHOCTH). [Iporiecc oOleHMBaHUS CTAHOBUTCS TOJHOIEHHBIM U 0oJee
OOBEKTHBHBIM TIPH HWCIOJB30BAHUM TpapUUecKuX METOJOB B MaTEeMAaTHUYECKOM
aHau3e.

IIpakTHyeckne MeTOAbI OIEHWBAHUS UCIOJB3YIOTCS HA BCEX JTamax
y4eOHOro Ipoliecca U OLEHKA MPOUCXOIUT B BUAEC OOpAaTHOW CBSI3U, OJHOBPEMEHHO
OCYIIECTBIISICTCSI M KOHTPOJIb, U KOPPEKIIHSI, U MOJIydeHUE HOBBIX 3HAHWH, YMEHHIA,
HABBIKOB W KoMIeTeHIMH. [IpakThueckue MeETOAbl TOMOTAIT OLEHUTh OYCHB
IIUPOKHHA CHEKTp pe3ynbTaToB oOydeHus. OCHOBY MpPaKTHYECKUX METOIOB
coctaBistoT 110 H. @. Tanbi3uHOM CleAyIOMKE ONEPAlUU: CHadala OAWH YEJOBEK
NIOKa3bIBaET KaK HAJ0 JeNaTh, BTOPOH CMOTPUT KakK 3TO JENAeTCs, HAYMHAET CaM
BBITIOJIHATh TpaKkTU4Yeckue neicTBusa. OH MOXKET ommdaTrhbes, €My IOMOTaroT,
KOPPEKTHPYIOT M MOCTENICHHO OH MPUOOPETAET HABBIKM MPABUIBHOTO BBITIOJITHCHHS
NpaKkTUYeCcKoro 3aaanus [167].

K ocHOBHBIM IMPAaKTUYCCKUM MCTOAaM OLCHUBAHWA OTHOCATCA:
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® BLINIOJHEHHUE YIPAXKHEHHUI;

e Jj1a0opaTopHbIC PAOOTHI;

® pelleHre MPAaKTHYECKUX 3a/1a4;
® MOJECTUPOBAHUE;

® [IPOBEJCHUE IKCIICPUMEHTA.

[IpakTryeckre METOABl SBISIOTCA  XOPOIIMM  CHOCOOOM — IPOBEACHUS
OMEpPaTUBHOTO M OOYYArOIIero KOHTPOJIA, HEMPEepPhIBHOW KOPPEKIMH U OOpaTHOM
CBSI3U.

Kpome paccMOTpeHHBIX METOJOB C pPa3BUTHEM IIEIarOTHYECKOW HAyKd U
NPUMEHEHHUS MaTeMaTHYECKUX METO/OB /ISl OLIEHKH WX MPHUTOJAHOCTH, HAJACKHOCTH,
3p(EeKTUBHOCTH Ha CETOAHSIIHUN JI€Hb HCHOJB3YIOTCS CIIEAYIOIIUE METObI
OLICHWBaHUs, KOTOPBIE MBI HA3bIBAEM COBPEMEHHBIMHU:

e [legarornueckoe TeCTUPOBAHUE;
e OueHuBaHUE C MOMOIIBIO KeMC-METo1a;
e OleHMBaHUE C TOMOLIBIO MOPT(OIIHO.

JlanHble  METOABl  SIBISIIOTCS  Oojieeé  OOBEKTUBHBIMU ~ MHCTPYMEHTAMHU
OLICHWBAHWS KaueCTBa 3HAHUH, TaK KakK:
® pe3yJbTaThl, HOJYyYEHHBIE ITPU TAKUX METOJaX COMOCTaBUMBI MEXIY COOOI;
® MUHUMU3HUPYETCS BIUSHUE CYObEKTHBHU3MA;
® OIICHMBACTCS KOMIIETEHTHOCTH, CIIOCOOHOCTH K TBOPYECKON W MPaKTUYECKOU

NeSITEIIbHOCTH;
® UCMOJIB3YETCS HHANBUTYATBHBINA MOAX0] K KOXKAOMY 00ydaeMoMy;
® CHCTEMaTHYECKH MOXKHO TPUMEHSATH BXOHOU KOHTPOJb.

Ilenarornyeckoe TecTUpoBaHMe.

Ha cerogusimamii 1eHb MPUMEHEHHE TENAarorH4ecKoro TeCTUPOBAHHUS CTajio
HEOTHEMJIEMBIM 3JIEMEHTOM CHCTEeMbI oOpa3oBanus. [lemarornueckoe TeCTUpOBaHHE
OpUMEHSETCS M B JOLIKOJIBHOM OOpa3oBaHMM, M B CpeOHEH IIKoie, U B
npodecCHOHANBFHOW IIKOJIe, ¥ B BBICIICH mKone. [lemarormueckoe TecTHpPOBaHHE
UCHIONIB3YeTCSl W mocie mnoiydeHus mnpodeccuu. [IpoucxoauT MOCTOSHHBIN

MOHHUTOPHHI  CIIEHAIIMCTOB  Ha  NPO(ECCHOHAIBHYK  MPUICOJHOCTh,  HA
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npo(ecCHOHANBPHOE Pa3BUTHE, HA MEPEKBATH(PUKAIIMIO MO CMEXHBIM MPOQeccusm,
I7Ie TPUMEHSETCS MeJarornyeckoe TecTHpoBaHHEe. DaKTUUECKH IeIaroruvyeckoe
TECTUPOBAHUE CTAHOBUTCS Haubosee MOMYyJSIPHBIM HHCTPYMEHTOM OIIEHUBAHUS U
MOHHMTOPUHIAa Ha TPOTSHKEHUH BCEW JESATENbHOCTH 4YEJIOBEKa B IUIAHE €ro
1po(heCCHOHAILHOTO pocTa U pa3BuTHs [15].

B coBpeMeHHO# Hay4yHO-TIEIarOrnuecKon JUTEPATYpPe MOKHO HAUTH OrpOMHOE
KOJIMYECTBO MaTEPHAJIOB, MOCBALICHHBIX BOIPOCAM MEAArornYecKOoro TeCTUPOBAHMS
[8, 11, 31, 36,37, 63, 68, 77, 83, 114, 115, 169]. Uro ke Takoe meaaroruuyecKuii TeCT
u TectupoBaHue? He ocTaHaBiMBasCh Ha HCTOPUYECKOM paKypce CTaHOBJICHHS
JaHHOW KAaTETOpHH, KOTOPOMY IMOCBSIIIEHO TaKKe€ OTPOMHOE KOJIMYECTBO pPadoT,
BbIICIUM ~ Hauboyee MpuemsieMOe  OMpeleieHHue  TeAaroruyeckoro  TecTa.
[lemarorudeckuii TeCT — STO OAWH W3 OCHOBHBIX HMHCTPYMEHTOB ISl OIICHKH,
MPOBEPKM U KOHTPOJs 3HaHuUU. Tect mpencraBiseT coOOW KOMIUIEKC padoT,
HaIpaBJCHHBIM HAa W3MEPEHHE KayecTBa JIMYHOCTH. B OCHOBHOM TECT JIOJKEH
BKJIIOUATh B ce0s 3a/JaHuUsl, CHCTEMY OpraHU3allii, POBEPKHU U aHAIHN3a PE3yIbTaTOB.

BaxXHBIM COCTaBISIONIMM DJEMEHTOM TeCTa SIBJISIOTCS TECTOBBIE 3aJlaHUS.
Pa3paboTka T€CTOBBIX 3a/JlaHHUl 3aBUCUT OT MHOTUX (PAKTOPOB: CIELM(PUKUA 00JIacTU
U3Y4YEeHUS, OT MPOAOKUTEIBHOCTH TE€CTa, OT KOHTUHTEHTA TECTUPYEMBIX, OT IIeJieh
TeCTUpoBaHUs U T. A. Hampumep, TecT mo MareMaTuke MOXKET COCTOATHh M3 OJHOTO
3aJaHus, KOTOPOE BKIIOYAET B ce0si HECKOJIBKO KOHTPOJIBHBIX TOUYEK, MO KOTOPBIM
MO>KHO TTOJIYYUTh Pe3yJIbTaT TeCTa.

[Tenarorndeckuii TeCT B COBPEMEHHOM HayKe MpPEACTaBisieT COOON KOMILIEKC
MEPOTPHUSITHIA, BKITFOYAst TPOIECCH OT Pa3padOTKH TECTOBBIX 3aJIaHUN 10 TIOTyUEHUS
OTIPEJICTICHHOW CHUCTEMBbl HHTEPIPETAMH PE3YyIhbTaTOB MPUMEHEHUS TECTOBBIX
3aJaHuil, a TaKKe HX CTAaTHCTUYECKYyI0 OO0pabOTKy B IelsIX OICHUBAHHUS U
MOHHMTOPUHIA Y4e€OHBIX JOCTHXKEHHI 0OydaeMbIX, a Takke y4yeOHOro mpoliecca B
uenom [75, 130]. Pa3paboTka TecTOBBIX 3amaHuii, OOJAJAIONINX ONPEACICHHBIMU
KaueCTBCHHBIMA CBOMCTBAaMH, CaM TMIPOIECC TMPOBEACHUS TECTHUPOBAHUS IS

OIICHUBAHUS MPUOOPETEHHBIX KaYeCTB M 3HAHWH, YMEHUH, HABBIKOB M KOMITETCHIIHA,
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a TakkKe mporecc 00padOTKM Pe3ybTaTOB METOJaMH MaTEeMATHIECKOW CTATHCTUKYU U
MOJICJTUPOBAHUS, MX HHTEPIPETAINA U €CTh Iefarorndeckuii Tect [128].

Urto HYXHO Ui pa3paboTKU meAaroruyeckoro tecta? boJbIIMHCTBO yUeHBIX-
uccleoBaTeNield CXOAsATCd BO MHEHHHM, YTO HYXKHO [IJIi Haudajla ONPEASIUTHCA C
KaKoM 11eNbl0 pa3pabaThiBacTCsl MEeAarornyeckuii tect. B 3aBUCUMOCTH OT 1enei
HEO0OXOAUMO U3YUYECHUE:

° coj/iepKaHKe MaTepuana, 1Jisd MPOBEICHUSI TECTUPOBAHMS;
° cnenuuKy W OCOOCHHOCTH JUCHUIUIMHBI, JJii KOTOPOM HEOO0XOIUMO

pa3paboTaTh TECTOBBIC 3a1aHUS;

° YpOBHSI 3HaHWW KOHTUHTEHTA TECTHPYEMBIX;
° HanOoJIee MOAXOIAIINX BUJOB TECTOBBIX 3aaHUl;
° BpPEMEHHOTO (hakTopa.

B pesynbraTe 00001I€HHS UCCIENOBAHUN KIIOYEBBIMH 3TAallaMH TEXHOJIOTHUU
pa3pabOTKU TECTOB SIBJISIIOTCA:
® OIpe/elieHUe Leel TECTUPOBAHNUS;
® pa3paboTKa TECTOBBIX 3aJIaHUN;
® anpoOalus TECTOBBIX 3aJaHUM;
® I[IPOBEPKA CBOMCTB TECTOBBIX 3aJaHUM;
® KOPPEKTUPOBKA U JOTOJHEHUE TECTOBBIX 3aaHUl;
® T[POBEJEHUE TECTUPOBAHUS;
® 00paboTKa pe3yJIbTaTOB U UX MHTEPIIPETAIMS HA OCHOBE 1I€JTH TECTA.
Knaccudukanuys TecToB 3aBUCHT OT IIeJiell TeCTUPOBaHUsA, OT (HOPMBI OTBETOB,
OT KOHCTPYMPOBAHMUS 3aJaHuW. B 13TOW CBA3M HET €IUMHOIO0 IOAXOJa IPHU HX
kinaccudukanuu. Crneruanuctel B 3Tok obmactu B. C. ABanecos [7, 9, 10], A. H.
Maiiopos [114, 115], M. b. YensimkoBa [179] mpoBoadT pa3iuyHble MTPU3HAKU
KJaccu(ukanmu.
B 3aBucuMOCTH OT HAMIMX KOHKPETHBIX IEJCH OIICHHMBAHUS MBI OCTAHOBHMCS
Ha clenyrouei kiaccudukanuu BUJOB TECTA:
° TecT-omo3Hanme (3a1aHus ¢ BHIOOPOM MPaBUIIBHBIX OTBETOB) TpeOyeT

AJIbTCPHATHUBHOI'O OTBETA, OJMH M3 KOTOPBIX SABJISACTCA IIPaBUJIbHBIM. HpI/IMCpaMI/I
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TECTA-OIIO3HAHUA B KYPCC «MatemMaTU4eCKOro aHaju3a» SBJISIOTCS cileayromme

TecThl (puc.2.15).

TECT -
ONO3SHAHWE

MATEMATUYECKWNIA
AHANWN3

PA3/IEN. ®YHKLWW

Puc. 2.15. Tecm-onosznanue
° Tecr-pazninyenHue (3a7aHus ¢ BHIOOPOM TPABWIIBHBIX OTBETOB) — 3TO
TaKWe TECTHI, KOTOPHIE BMECTE C 3aJaHHEM COJCp)KAIUE OTBETHI, M3 KOTOPHIX
oOydJaromuiics JO/DKCH BBIOpaTh OJWH WIJIM HECKOJbKO TIPABUJILHBIX OTBETOB

(puc.2.16).
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TECT-
PASNTWVWYEHMWE

MATEMATUYECKNIA
AHANWN3

PA3JEN. PYHKL NN

Puc.2.16. Tect-paznuuenue
° Tecr-cooTHOIIEHUWe  (3aJaHMsl HA  YCTAHOBJIEHUE  IPaBUIIBLHOU
NOCJIEI0BATEIBHOCTH U 3aJ]aHMsl HA YCTAHOBJICHUSI COOTBETCTBUS) pa3padaThIBalOTCs
Tak, YTO HY)KHO HaWTHW oOIIee W pa3IMYHOE B HM3YyUYEHHBIX OOBEKTaX, MpUYEM

CpaBHHBACMBIC CBOMCTBaA HJIM mapaMcETpbI 00s13aTeNLHO YKa3bIBAIOTCA B 3aJdHHUH

(puc.2.17).
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TECT-COOTHOLIEHIME

MATEMATHUUHECKMIA AHA A2
Pasnen. DyHrL MM

YaH AT e Y HHLL MK A
COOTEETCTEY LA & My
rpadar

Puc.2.17. Tect-cooTHOIICHNE
° Tecr-noacranoBka (3agaHusi ¢ BBIOOPOM TMPABUIIBHBIX OTBETOB)
CONICP)KUT B 3aJaHUU OMPEICICHHYIO HWH(POPMAIMIO, B KOTOPOH TMPOIYIICHBI
COCTABJISIFOIIME CYIIECTBEHHYI0 YacTh HMH(pOpPMAIMHM - CJIOBa, JIMHUH, WHICKCHI,

yCJIOBHBIE 0003HaueHus u ap. (puc.2.18)

79



TECT-NMOACTAHOBKA

MATEMATWUYECKWIA AHAINKW3

PA3ZEN. DYHKLMUN

é
W

* HEHOTOpOS
= minbos

Puc.2.18. Tect-noacraHoBka

° KoHcTpyKTHBHBIH TecT (3a4aHus 7S a4l KOHCTPYUPYEMBIX OTBETOB)
- 3TO 3ajaHusi, TpeOyloIHe CaMOCTOSITEIbBHOIO KOHCTPYMPOBAHHUS OTBETA,
BOCHPOU3BEACHUS (POPMYITUPOBKH, XapaKTEPUCTUKH, HaUCaHus (pOpMyJIbl, aHATTU3a

W3YYEHHOTO SIBJICHUS, BBITIOJHEHUS YepTexa u T.1. (puc.2.19)



KOHCTPYMPYEMBIA TecT

MaTEMATHECKIAA aHanAz

PASAEN. ©¥HELIALA

L]
=0

= QRS

'I"],I'H EL A H33bIBIETCA
—_———— ENK Mancmy
NEMEaWEHM KD ARTyMEHT3I

CCCTHETCEYET MANCE
NEMREILWEHNE FHE LK

* MpAUAA AHHHA

Puc.2.19. Konctpyupyemsblii Tect
° Tecr-3apaua (3amanus JUisl Ja4d KOHCTPYUPYEMBIX OTBETOB) COACPIKUT

yCJIOBHUE U TpeOOBAaHKE TOTO, YTO HYKHO OMPEEIUTh B X0¢e pemenuit (puc.2.20).

81



TECT=3AAAYA
MATEMATUYECKMIA AHAMKI

PA3AEN. ®YHKLIA

AHANKS BE3YOBITOUHOSTH.
MPoU3BOAUTE b ME BN MOMKET NPOASATH 1
KYXOHHBIM ¢ToN 3a 7000 comop. OfBLLMe
ZEATPETE  NPOUSBOAMTE M  COCTOAT M3
PUKCHMPOBAHHDBIX HAKNAQHLIX PACKOOCE B
pasMepe 200000 ¢OMOB M 3000 COMOB A
K&HObIK CTON.

CHONBbKHD CTONOE
OOTHEH NPOARTL

ChrontHo CTONOE

DONHEH NPORRTL
NPOMZE0AWTEND NPOMZECAMTEND
uToOb) o b

GezyObmodHOC TH

YOSk NOMYUHTD
npuSbno OO0
COMOE

03 o4

ByoeT nu eyComrkz unu  MNocTpoime rpad vy
NomyJKTE NpHEent dyHELK

NPOH 2E0QMTEND ECNK E
npop=cT 150 cTonoE NPoOMEECOMTENA.

Puc.2.20. Tecr-3amaua
° Tecr-mpoumecc (3amaHus AJid  Ja4d  KOHCTPYUPYEMBIX  OTBETOB)
NpelIHa3HAYeHbl I TPOBEPKH 3HAHWMM, COJIEpKaHUS M TOCIEI0BaTEIbHOCTU

MIPOBEICHUSI TEXHOJIOTHUECKUX mporieccoB (puc.2.21).
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TECT-MPOUECC

MATEMATHMHECKKEA AHAMNKZ

Pazgen. ©yHELU A

HCCAEAQE AHKME
IEHELLHH
¥ = uni

ONFEOEMNEHHE
QENACTH
QONFEOEMNEHHA

" wm T AHHH ATHH 1
MR &, B B B
AT
HHTEFEAMEI
FOHOTOHHOC T

HINT A AL
LUPITIO M

SKCTRPEMSENEI

" HIRERHH T T HIR T H
WHE D

HETHOCTE W
HEHE TE

ME-AAPD KD ST HHD =
HEHBEST

NEPH OO HHOCTE

ME-RAFC HD THAGAHHTS

B AT HH
L

Puc.2.21. Tect-niporiecc

[Ipu pa3paboTKe TECTOBBIX 3aJlaHU Mbl HCIOJIB3YEM HH(POPMALMOHHBIE U
mudpoBble  TexHonoruu. CerogHss Mbl NpPUMEHSEM  CIEHUATU3UPOBAaHHBIC
MPUIOKEHUS JIs1 OLICHUBAHUS KauecTBa 3HaHUU. CaMbIM MPOCTHIM U B TO K€ BpeMs
oHUM U3 3(P(DEKTUBHBIX TU(MPOBBIX MPOrpaMM, SBISIOTCS O(PUCHBIE MPOTPaMMBI.
Hawubosnee npremieMbiM M JOCTYIHBIM JJIsi co3ianusi TectoB siisercss MS Excel.
Taxoke TOCTYIMHOCTBIO U ITMPOKUMH BO3MOXKHOCTSIMHU 00JanaeT npuioxkenue Google
Forms. Taxxke mus odopmieHHS W Ju3aiiHa MOJXKHO HCIOJB30BaTh OH-JIAMH
matgopmy Canva.

Takum 00pa3oM, OCHOBBIBAsICh HAa Pa3HOBUHOCTSIX IEIarOrMYECKUX TECTOB,
MO’KHO pa3padboTaTh KOMIUIEKC 3a/1aHUi, KOTOPBIA MOKET CTaTh I MpEnoaBaTenen
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HAJIC)KHBIM U OOBEKTUBHBIM HMHCTPYMEHTOM [l MPOBEACHUS KOHTPOJS U OLIEHKH
Ka4yeCTBa 3HAHUU CTYJICHTOB.

OueHuBaHue ¢ IOMOIIBIO KelC-MeToa.

Keiic-mMeron cpean MeTog0B aKTUBHOTO OOYUYE€HUSI HE CTOJIb IIUPOKO U3BECTEH.
[To cBoeil cyTu keiic-MeTO MpeIoiaraeT pa3peiieHue mpoOaeMbl, HE WMEIOIIETO
OJHO3HAYHOTO perieHus [47, 126, 162].

MareMatnyeckue 3agadi OOBIYHO TPEAIOIaraloT OJHO3HAYHOE PEIIeHUE, HO
KeMC-MeTO ] MOKET OBITh MOJIE3€H B BULY HAIUYUS CICAYIONIUX MPEUMYIIECTB:
® TrpynmnoBas padoTa B M3yUYCHUH HOBOTO MaTepuarna;
® TBOPUYECKHUU MOJIX0]I B y4eOHOM IpOIIeCCE;
® I[IPUMEHEHHUE TEOPETUUYECKUX 3HAHUMN Ha NPAKTUKE;
® OCHOBBI CAMOCTOSITEIILHON UCCIIeIOBATEIILCKOM paboThl [178].

['maBHOW OCOOEHHOCTBIO KeHC-MEeTO/ia SIBIIAETCS CO3/1aHue MPOOJIEeMHOMN
CUTyallUl W3 PEaAJbHOW JKU3HU U OH IIPEAINOJIAraeT CIEAYIOLIWE BUIbI aKTUBHOU
JESATCIIBHOCTH: ITOATOTOBKY, H3yUeHUE, 00CYXKICHHE, IPe3eHTaNNI0 1 auctyT [149].

[IpumeHeHue Kenc-meToAa IMpU OLECHUBAHUM KAdyeCTB 3HAHUU, IMOJYYEHHBIX
pu 00y4YEeHUHU Kypca MaTeMaTHYECKOro aHaju3a 00YCIOBIEHO T€M, YTO C MOMOIIbIO
ATOTO METOJIa CTAHOBHUTCS OYEBHJIHBIM TOT (aKT, 4TO TpHOOpeTaeMbie 3HAHUS
BOCTpeOOBaHbl B peasbHOCTH. Kpome »5TOoro, Ha KaxIoOM »JTarne Kehc-Meroaa
MPOUCXOAUT TIOMCK HOBOTIO, NMOHMMAHUE M MOTPYXKEHUE B CUTYaALHIO, MPUHSITHE
pelieHus, pa3BUTHE aJbTEPHATHBHOTO MBIIUICHHS B  X0JI€  OOCYXICHWS,
COINOCTABJIEHWE W OLECHUBAHUE MHOTOBAPUAHTHOCTHM PEUICHUS, BO3paCTaHUE
YBEPEHHOM apTyMEHTAILUU CBOEH TOUKHU 3PECHUS.

Kaxnas curyanmoHHasi 3ajada U3 peajbHOCTH TpeOyeT K cebe 3HaHWi u3
pa3IMYHBIX cep UYeTOBEUECKOW NEeATeIbHOCTH, TO €CTh MEXKIPEIMETHBIX CBSI3EH,
win cucteMHocTH 3HaHui [118]. Taxke kakaas W3 TaKMX 3a1ad B ONpPEACTICHHOU
CTENIEHU HOCHUT TBOPUYECKUH U UCCIICAOBATEILCKAM XapaKTep.

DTOT METOJ MOXHO MPUMEHATH JJIsI OLIEHKM KAadeCTB 3HAHWUU Ha YPOBHE
TBOPYECKOTO WX MPUMEHEHHUs. UTO ke cOO0OM MPENCTaBISIOT 3aJaHHsI TBOPUYECKOTO

xapaKTepa? B OCHOBHOM, K HUM B MAaTC€MATHKC OTHOCAT HCCTAHAAPTHBLIC 3aJa4Mu,
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pElIeHNE KOTOPbIX OCHOBAHO HAa NPHUMEHEHUH HE OJHOr0, a LEJOoro KOMILIEKCa
METO/IOB PELICHUS CTaHAAPTHBIX 3a/1ad, BO3MOXKHO, JaXe INPUMEHEHHE HOBBIX
METO/IOB.

Ecnu u3BecTeH anropuTM BBINOJHEHHUS 3a/aHus K Kakou-mubo 3agadue, TO
Takhe 3aJaud Ha3bIBAIOT CTAHJAPTHHIMU WM TUnuuHbiMU. K TakuMm 3amagawm,
HaIlpuMep, MOXKHO OTHECTH HAXOXJICHHE MPOU3BOJIHOM, KaKOU-INOO 3JIeMEHTApHOM
(GYHKIIMH, TOMCK SKCTPEMYMOB, WHTEPBAJIOB MOHOTOHHOCTH, HAXOXJACHHE TOYEK
neperuda rpadguka QyHKIIMN, HTHTEPBAJIOB BBITYKJIOCTH U BOTHYTOCTH, IPUMEHEHUE
MPOU3BOJAHOM ISl BBIYMCIIEHUS IPEeNeoB GQYHKIHUU U T. 1.

3amayu, K KOTOPbIM HE JaHbl KOHKPETHBIE YKa3aHUs, HE 3aJlaH aJITOPUTM X
pelieHusi, Ha3blBa€M HECTaHJApTHBIMU WM 3aJaHUSIMU TBOPYECKOTO XapakTepa.
BOJABIIMHCTBO TEKCTOBBIX 337a4 MO-CBOEMY YHUKAJIBHBI W, MPEXKIEC YEM, HAUUHATH
pemarb, UX HYXXHO CBECTHM K KakOW-TMOO CTaHJapTHOM MaTeMaTHYeCKOM 3ajaaue.
[Tporecc moucka MaTeMaTHUECKOH MOJEIM HOCUT COOON TBOPUECKUH XapakTep U
TpeOyeT OT CTY/IEHTOB 3HAHUM HE TOJBKO B 00JACTH MaTE€MaTUKH, HO 3HAHUU W3
Opyrux obsactedl HayKu, rie MPUMEHSIOTCS METOAbl MaTeMaTUYeCKOro aHaiu3a, B
YaCTHOCTH, JuddepeHnaTbHOe HCUUCICHHE. IJTO YK€ YPOBEHb TBOPUYECKOTO
MPUMEHEHUSI 3HAHUN, XapaKTePU3UPYEeMblii TAKUMH KaueCTBaMH, KaK CUCTEMHOCT,
JIEVCTBEHHOCTh U IPOYHOCTH 3HAHUU.

OuenuBaHue ¢ IOMOIUBIO MOPT(OJINO.

[TapagurmMbpl B 0Opa3oBaHWMM HaNpaBJICHbl Ha MPUMEHEHHE METOIOB U
TEXHOJIOTHM, KOTOpbIE JIeNalT 00pa3oBaTeNbHbIA MPOLECC HACBIILIEHHBIM H
IJIOJJOTBOPHBIM HE TOJIBKO B Ipoliecce OOy4eHHsl, HO M NpPHU OLIEHUBAHUU 3HAHUM
ctyaeHToB. CoOBpeMEHHbIE METOJIbl OOyuYeHUsT U  OIeHHMBaHMUS  OoJblIe
OpPUMEHTHPOBAaHbI HA MOBBIIICHUE UHTEpPECA K MO3HAHUIO, CO3/IaHUI0 MOTHUBAIIMOHHON
Cpelbl, TNPUOOPETEHHWIO U PAa3BUTUI0O HE TOJBKO 3HAHUU CTyAEHTa, HO U
YHHUBEPCAJIbHBIX U MPO(PECCHOHANBHBIX KaY€CTB JIMYHOCTH.

[lens oOpa3oBatenbHOTO TIporiecca B By3e - (QopMHpoOBaHUE, pPa3BUTHE
JUYHOCTH CTyAEHTa Kak Oyaymero mnpodeccuoHana. Y4eOHbI mporiecc

npeaACTaBIACT coboit AKTUBHYIO COBMCCTHYIO JACATCIBbHOCTL IMPCIOoAdaBaTCiIA M
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cryaenra. [IpernonaBarens maaHUPyeT U OPraHU3yeT YUeOHBIM MPOLECC, HAPABIIAET
NEeATEIbHOCTh CTYIEHTAa, OKa3blBa€T IOMOIIb W MOAJAEPKKY, CTABUT LEIH H
MpoBepseT AOCTWXKEHUs CTylneHTa. CTyleHT aKTUBHO y4acTBYET B NMPUOOpPETEHUU
3HAHWM, BBINOJHAET pPA3JMYHBIE BHUAbBl AKTUBHOM JIEATEIILHOCTH — H3Y4YCHHE
JUTEPATYPhI, KOHCIIEKTUPOBAHUE, BBHIIIOJTHEHUE MPAKTUYECKUX 3aJaHuM, IPOBEACHHUE
OTIBITOB, KCIIEPUMEHTOB, aHAJIU3 U CAMOOIIEHKAa CBOEH JleaTeNbHOCTH. Pe3ynbraTtom
COBMECTHOH JAESITENbHOCTU TPENoJaBaTeNsd M CTyJCHTa SBJseTcs (OPMUPOBAHUE
JUYHOCTU U KOMIIETEHTHOTO CIEIUAINCTa B CBOCH MpodhecCuoHaNbHOM 001acTH.

[IpuMeHeHre pa3IMYHBIX TEXHOJOTMM W METOAOB B Y4eOHOM Mpolecce
IpeciielyeT CBOEHd LEeNbl0 JaThb CTyJEHTaM OoJbllle BO3MOXXHOCTEH s
OpUOOpEeTEeHUs] aKTyaJlbHbIX M HEOOXOIMMBIX 3HAHWW, YMEHHM, HaBBIKOB U
koMrieTeHuud. Cpear COBPEMEHHBIX METOJIOB OLICHWBAaHMS, aKIEHTUPOBAHHBIX Ha
KAauECTBECHHOE OLICHWBAHUE 3HAHUM M KOMIIETEHIMH, CBOE€ MECTO MPOYHO 3aHUMAET
meto noptdonuo. IHoprdonuo - MeToa WM TEXHOJIOTUS MOHUTOPHHIA Iporpecca
3HAHWI U KOMIIETEHIIHH, a Takke (POPMUPOBAHUS U Pa3BUTHUS JUNYHOCTU CTYICHTA.

[Toprdponmo  mpexacraBnser coOOW  mpolecc  OpraHu3aluu  y4eOHO-
MO3HABATEJIbHOM  JesTeNbHOCTH  cTyneHTa. lloprdonmo Brmrowaer B celd
CUCTEMAaTHU3AIMI0, AHAJU3 W OIIEHKY 3HAHWUM, YMEHHM, HABBIKOB, KOMIIETCHIIHM.
AKIIEHT B MeToA€ MOPTQPOIMO [eNaercs Ha OIEHKY, OO0JaJarollyl0 TaKUMHU
CBOMCTBaMHU KaK HEMPEPBIBHOCTh, CACTEMHOCTb, THOKOCTb.

YyebHoe mnoptdonauo Bce dalle BHEAPAETCS B Y4YEOHBIM MPOIECC Kak
MHCTPYMEHT OLIEHMBAaHMS YYEOHBIX JOCTHKEHUM cTyleHTa. B cratbe baiiTyrenoBoi
K. A. oTMe4YeHO, YTO C MOMOIIbIO MOPTHOIHUO PEaTU3YIOTCS TaKUe MPUHIUIIBI
OLICHMBAaHUS KaK COOTBETCTBUE Ieed O0OydeHHs, BaJMIHOCTb, HAAEKHOCTbD,
oOpatHasi CBSI3b, MPAKTUYHOCTh ayTeHTUIHOCTH [29, 30].

B ormaMuumu OT TpagUIMOHHOM OLIEHKH, KOTOpas TMOJBOJIUTH HWTOTU U
OpraHU3yeTCs MyTeM CIEeHUAIbHBIX IK3aMEHALIMOHHBIX TECTOB, B METO/I€ MOPT(OIHO
OLICHMBAaHUE — HEMPEPBIBHBIN Mpolecc, COMPOBOXKAAOMIMK yueOHbId mporecc. C
MOMOIIBI0 TOPTHONNOo PUKCUpyeTCs Kaxaas yueOHO-TI03HABATEIbHAS JIEATeIbHOCTD,

BKIIIOHaromas B cebs Taxke OLCHKY OMOLIMOHAJIBHOIO COCTOsSHHA 06y11aeM0r0,
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3aMHTEPECOBAHHOCTH M YCTPEMJIEHHOCTH K IMOWCKY 3HAaHUN W MPHOOPETEHUIO
JMYHOCTHBIX KauecTB.

Onenka mnpuoOpeTaeT CHUCTEMHBIM  XapakTep, TaK Kak MOPTQOIIUO
IpeIyCMaTpUBAET KOMIUIEKCHYIO OIIGHKY C(HOPMHUPOBAHHOCTH MEKIIPEIMETHBIX
3HAHWM, XapaKTepu3yIollencs MPUKIaIHON HAMPaBIEHHOCTHIO, U YMEHHM, KOTOPHIE
MPUMEHSIOTCS Ha MPAKTHKE.

B merozne moptdonro oreHka BBINOJHSET POJb MOMOIIHHUKA, TAe 00yJaeMbIi
CaMOCTOATENBHO paboTaeT Hal poOeaMu B 3HAHUSX, JIETTAET CAMOOLICHKY U aHaJIu3.
OrmeHka CTaHOBUTCS E€CTECTBEHHBIM MPOJOIDKEHHEM yueOHoro mporecca. C
MOMOIIBI0 TOPT(HOIMO YUYUTHIBACTCA U OICHUBACTCS NpUOOpeTaeMble 3HAHUSA U
yueOHO-TIO3HABaTEeNNbHAs  JEATENIbHOCTh CTYAEHTA, KOTOpass HE 3aBUCUT OT
CTaHJIapPTOB, BpeMeHH, TpeOoBanuil. [lopTdomo momMoraer mMoOBBICUTH MOTHBAILIUIO,
CTPEMJIEHHE K IOCTHKEHUIO LIEJIH, IPH 3TOM BO3MOKEH BBIXOJ1 3a pAMKU [IPOTPAMM U
CTaHJapPTOB, BPEMEHHOM (DaKTOp HE TJIABHBIM KpuUTepuil. DTO JAeNaeT OLEHKY
METO0M MOPT(POINO TMOKOH, OOBEKTUBHOW U KaU€CTBEHHOM.

OneHnBaHue ¢ MOMOUIbIO TOPTHOIUO TOMOTAET:
® YCKOPHTH MPOIIECC OLIEHKH, TOKA3bIBasl IUANa30H HABBIKOB U YMEHHH CTY/ICHTOB;
® 110//IepKUBATh YUeOHbIE LIETH;
® (uKCHPOBATh U3MEHEHUE U POCT 3a EPUO] BPEMEHH;
® TIOOMIPSITH PE3YIbTATHI CTYICHTOB U MPEINo/IaBaTeNe;
® cenath Y4eOHBIN MPOIecC HEMPEPHIBHBIM M Toce1oBaTeIbHbIM. [135]

[Toptrdonuo BKItOUaET B ceOs:

° KOJUICKIIMIO PabOT CTYACHTA;

° MHEHUSI, CYKJICHHUS, OLICHKY MpernoaaBaTesieid, COKYPCHUKOB, PYKOBOIUTEICH U
T. II.;

° Harpajpl, MOOIIPEHHMS, OT3BIBBI.

[Ipy 3TOM e€auHOTO MHEHUS U OTPAaHUYEHUN MO CTPYKTYpEe M COCTaBy MOPTHOIHO
HET.
Crnennduka TUCHUIUIMHBI, TPENoJaBaTelb, KOHKPETHBIE YYEeOHBIEC IIENH

(bOopMHPYIOT COCTaB U CTPYKTYPY yueOHOTO nopTdoauo.
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Lenp nmoptonmno — onpeaenuts NIporpecc CTyAeHTa, NOJAepKaTh yueOHyI0 U
TBOPYECKYI0 MOTHUBAIIMIO, OLICHUTH MpUJIaraeMble YCUJIUS, Pa3BUTh JIMUHOCTHBIC
KauecTBa, HAYYUTh PUMEHSTh 3HAHUS HA TIPAKTUKE.

[Toprdonuo npenaraeT myTh OLIEHKH 00pa30BaTEIBHOTO Mpoliecca, KOTOPBIN
OTIIMYAETCs OT TPAAUIIMOHHBIX MeToA0B. OlEeHKa ¢ MOMOIIbI0 MOPTHOIHUO JaeT
BO3MOXKHOCTh TPENOJABaTEN0 U CTYJEHTY HaO0JI0JaTh B MHOM KOHTEKCTE: y4eT
PHUCKOB, Pa3BUTHE TBOPYECKUX PEIICHUN, HETPEPHIBHOCTh 00yUYEHHUS, CAMOOIICHKY U
aHanu3 aeicruii [131].

CymiecTByeT OrpoMHOE MHOXKECTBO 3alllUThl MOPT(OINO, TaKUEe Kak:
MMChbMEHHBIE KOMMEHTAPUU O MPOJICIAHHON paboTe, TakKe MOMYJIIPHON CTAaHOBUTCS
— mpe3eHTtanus. CTyJIEHT MPE3CHTYET CojepX aHue MOPT(OINO HA CTYyJIEHUYECKOU
KOH(QEpEeHIIMU, Ha TMPAKTUYECKUX U CEMUHAPCKUX 3aHiATusAX. llpeseHtarus
nopToano TO3BOJSET CTYACHTY pa3BUTh CBOM TBOPYECKHUE CHOCOOHOCTH,
chopMHpOBaTh YMEHHUE BBICTYIIATh MEPE] ayAUTOPUEH U MyOJIUKOU, 3apUKCUPOBATH
KJIFOYEBbIE MOMEHTHI ITPOJICIAHHON PaOOTHI.

Ha mpeseHTanuu CTyIEHT BBIXOJUTH C KPAaTKUM YCTHBIM KOMMEHTapueM O
MPOJICIAHHOW paboTe, KOTOPHIM OTpaKaeT COOCTBEHHBIE MBICIM B OTHOIICHUU
BBITIOJIHEHHBIX PadoT.

Kputepuu  omneHku  mpe3eHTAlMd  MOPTQOIUO:  CaMOCTOSITEIIBHOCTD,
OINpEJENIeHUE CPOKOB CO3[aHusA MNOPT(HONNO, OTpaKeHHE COOCTBEHHOW NO3MLUU
CTyJeHTa (CaMOOIIeHKa) OTHOCUTEIILHO TIPEICTABIICHHBIX padoT; MpoIecca peiieHus
npo0JIeM; JIOTHKA PacCyKIEHUs U KyJIbTypa peun [64].

B crarbe CxopusikoBoit A. HO. mnpemnaraercs clenyromas CTPYKTypa
noptdonno, Kotopas Hauboyiee TMOAXOAUT IS CTYACHTOB, U3YyYarolIuX

MaTEMAaTHYCCKUEC OUCIIUITJIINHBI:

o Kpatkue Ouorpaduueckue cBeeHUs CTyIeHTa

o ConpoBoauTeIbHOE MUCHMO

) Cratuctuka paboT CTyeHTa

o OO0s3arenbHbIe MaTepHaIbl (KOHTPOJIBHBIC pa0OTHI, TOMAITHUE 3a]JaHuUs, TECThI

U UX pe3yJIbTaThl)
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L I[OHOJIHI/ITCHBHLIG MaTCpHraJIbl

o Hawnbonee 3Haunmas padbota (10 MHEHUIO CTYICHTA)
° Buemnss onenka
o CamoorieHKa U caMOaHaus3.

[Ipu 3TOM CTpYKTYypa U cojiepkaHue MOPTHOIUO MOKET OBITh YACTUIHO
M3MEHEHA U JIONOJIHEHA CAMUMH CTYJAEHTaMH. DTO JENAeTCs C LEIbIO M0Ka3aTh
CHJIbHBIC CTOPOHBI, BBISSBUTh HEIOCTATKH U IIPOoOeIibl B 3HaHMsX [160].

[Ipumenenue Meroaa nopTdoyivo B yueOHOM Ipoliecce SABISIETCS MoKa3aTeseM,
CHOCOOCTBYIOLIUM pa3BUTHE HE TOJBKO NPO(ECCHOHANBHBIX 3HAaHUM, HO U
JUYHOCTHBIX KadecTB. Tak B crathe biaroBucHoii A. H. ompezaenensl cieqyroniye
MPUHIUIBI, KOTOPBIX CTYACHTHI MPUACPKUBAIOTCS IPU padoTe ¢ MOPTHOIHO:

e [IpuHIMNO 100pOBONBHOCTH;

e [IpuHIMI OTKPBITOCTH;

e [Ipunmun cBo6oabI BEIOOPa (HOPMBI, COJIEPKAHUS U MPEICTABICHUS;
e [IpuHIMO UHAUBUIYATHLHOCTH;

e [Ipunnun pednekcuBaoctu [43].

[Ipn m3yuennn Kypca «MaTeMaTHdeCcKuid aHaIW3» MOXKHO NPUMEHSATH METOL
nopToaNO MO MOTHOMY KypCy B TEUEHUU HECKOJIBKHUX CEMECTPOB, MOXKHO TIO
pazmenam  kypca.  OcBoenue  kKypca  QopMHpyeT  KOMIIETEHIIMH  Kak
npodeccruoHanbHble, TaK U YHUBepcalbHble. Mcmonb3oBanue Merona MopTdoIro
pa3BUBAeT y CTYA€HTa KOMMYHUKATHMBHbIE HAaBBIKM, JUIAEPCKUE KAueCTBa,
JTUCHUIUIMHUPOBAHHOCTh U IIeJIeyCTpeMIIeHHOCTh. [loaroroBka mpe3eHTanui,
OTYETOB, CaMOAHAIM3 H CaMOOIIEHKAa Takke (QopMupyer yHUBEpCaIbHBIC
KOMITETEHLIUU OYIyIIMX CHEIUATUCTOB.

Meron moptdonno, TpUMEHSEMbIN, HampuMmep, B pasaene «DyHKIUD»
MO3BOJISIET  3aKPENHUTh NPHOOPETCHHBIC 3HAHUS, KOTOpPHIE CTYJIEHT Oyner
UCTOJIB30BaTh B JalibHEWIICH yuyeOe, B TpakTU4YecKod nestenbHocTH [165].
[Toctpoenne rpadukoB, HCCIENOBaHWE CBOWCTB, MpPUMEHEHHE  (DYHKIIHH,

INpou3BoaHasA M €ro IMPUMCHCHHC - COACPIKAHHUC pPa3acia «CDYHKI_II/II/I» N OHH
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COCTaBIISIIOT 0a30BbIC 3HAHHWS MaTemaTudeckoro oOpazoBanus [104]. Komnexus
CaMOCTOSITENIHBIX pa0OT MO TMOCTPOSHUIO TpapUKOB, HCCIETOBAHUIO (PYHKIIHM,
BBIYKMCIICHUIO TPOU3BOJHBIX, pEHICHUE 3aJad NPAKTUYECKOTO 3HAYCHUS C
UCIIOJIb30BAaHUEM  TPOU3BOJHOM COCTaBISAIOT SIPO  MOPTPOIMO TIO  pasnery
«DYHKIUW.

Takum o6pazom, mopTdosimo — 3TO cnocod (UKCUPOBAHMS, HAKOIUICHUS H
OLICHKH WHAMBHUAYAJIbHBIX JOCTIDKEHUN cTyaeHTa. biaromaps moptdonuo, cTyneHt
NpOSIBIISIET ceOsl, MOKa3bIBAE€T 3HAHUS, YMEHHMs, HaBbIKU. [Ipu 3TOoM (dopmupyroTcs
JUYHOCTHBIE KAadecTBa TaKWe KakK IIeJIEyCTPEMJICHHOCTh, OOIIUTEIBHOCTD,
JTUCIUIUTMHUPOBAHHOCTh. TakKe pa3BUBAIOTCS TBOPUYECKHE KayecTBa JHYHOCTH —
INOUCK HOBBIX METOJOB U TOJAXOJOB IpH pEHIeHUH 3ajad, NIpU CO3JaHUU
IIPE3CHTALUN.

2.4. Bonpocsbl MeTO0JIOTHH M PAa3pa00TKH HHCTPYMEHTAPHUS OLlCHUBAHUS
Ka4ecTBa 3HAHUI OyAyIIMX yYUTeJIeld MATeMATUKH

JUIs OUEHKM KayecTB 3HAHMA OyAylIMX Yy4HMTeJled MaTeMaTUKH HYXKHO
pa3paboTaTh KOMIUIEKC 3aJlaHUl, KOTOpbhle MOIJIM Obl JaTh OTBET Ha BOIPOC:
oOnagaet a1 00y4aeMblil (JIMYHOCTh) 3HAHUSIMU, MPUCYIIMMHU BCEM €r0 KaueCcTBaM U
MOXHO JIM CYUTaTh 3HAHUA OOy4aeMoro TMOJHOLICHHBIMU M Ka4eCTBEHHO
3aBepieHHBIMU. OCHOBHBIM HMHCTPYMEHTOM OIICHUBAHHUSI KauyecTBa 3HAHUN MbI
BbIOEpEM TECTOBBIE 3a/aHusl. Bo-TIepBBIX, TECTOBBIC 3aJaHUS OONATAIOT PAIOM
BBIIICTICPEUNCIICHHBIX TPEUMYIECTB TaKMX, KaK HaJEKHOCThb, OOBEKTHUBHOCTD,
BaJMIHOCTh, AU(PHEPEHIUPOBAHHOCTh. BO-BTOPBIX, XOpPOIIO TMOATOTOBICHHBIC
TECTOBBIE 33JlaHUs TPEOYIOT OT CTYJECHTOB 3apaHee 3aluIAaHMPOBAHHOE ONPEIETIEHHOE
KOJIMYECTBO BpeMEeHH. B ciydyae uCHOIb30BaHUS KOMIBIOTEPHBIX TEXHOJIOTUN
00paboTKa pe3ybTaTOB TaK)XE SKOHOMHUT BpeMs ISl MOJYy4YeHHUs OIIEHKH KadecTBa
3HAHWU CTYJCHTOB. B-TpeThuX, CyIecCTBeHHBIM (DaKTOPOM SIBIISICTCS MACIITAOHOCTD.
C moMOIIbI0 pa3IUYHBIX BAPUAHTOB MOKHO OXBAaTUTh OOJBIIONW KOHTHHTEHT
o0y4JaeMbIX.

TecToBbI€ 3a/1aHMsI MOTYT OBITH MPEICTABICHBI B CISAYIOMHX (hopmax:
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. 3aKpbITOM, KOTJa ydYalieMmycs HEeOOXOAMMO BBIOpATh OJWH WM HECKOJIHKO
MIPaBUJILHBIX OTBETOB M3 MIPEIJIOKCHHBIX;
. OTKPBITOI, KOT/1a OTBETHI TAIOTCS CAMUMH UCTIBITYEMBIMU;
. HA COOTBETCTBHE, KOTJa DJIEMEHTHI OJHOTO MHOXECTBA YTBEPKICHUI
TpeOyeTcs MOCTaBUTh B COOTBETCTBUE AJIEMEHTAM JIPYTroro MHOXKECTBA,
. HAa YCTaHOBJIEHHE, KOTJa B 3aJaHUM TPEOYEeTCS YCTAaHOBHUTH ONPEICICHHYIO
TIOCJICI0BATEILHOCTD JICHCTBHM, OTIepaliyii, BerauciaeHui [54, 68, 93].

PasnuyaroT nBa BUaa TECTOBBIX 3aJaHUi 1O (popMe OTBETa: MPEIOIararoIme
CBO0OO/IHYIO (hOpMY OTBETA U pacCUMTaHHBIE HA BEIOOpP OTBETA.

K TecTtoBbIM 3amaHusiM, MOpEANOJaraloiliuM CBOOOAHYI0 (GOpMy OTBETa,

OTHOCATCA:

. 3aJaHuA Ha AOIIOJIHCHHUEC OTBCTA,

. 3aJaHus C IIPOITYCKaMHU OAHO3HAYHOT'O OTBCTA,

. TCPMHUHOJIOTHYCCKUC 3addaHHA, KOrla HadCTCA XapaKTCPUCTHUKA IIOHATHA,

SBJICHHSI, COOBITUSA C LEBIO0 ONPEIETEHUSI 0XapaKTEPU30BAHHOIO TEPMUHA.

K TecToBbIM 3a1aHUSIM, IPEATIONATAIOUIM BBIOOP OTBETA OTHOCSTCS:

. 3a/laHdsl HA YCTAHOBJICHHE CBSI3U (COOTBETCTBUSA) MEXIY COOBITUAMH U
JaTaMU, IPUYNHAMH U CIEACTBUSAMU, JIOTUYECKHU CBA3aHHBIMU ITOHSATHUSAMM.

. 3aJlaHusl Ha BBIOOp TPAaBUJIBHOTO YTBEPXKACHUS U3 MPEAJIOKEHHBIX
aIbTEPHATUBHBIX U JIP.

YcBoeHHble 3HaHUS (OPMUPYIOTCS MOCTENEHHO B MpoLecce o0ydeHUus U ux
KAa4eCTBa MPOSBIIIOTCS B 3aBUCUMOCTHU OT YPOBHEW UX YCBOEHHUS. l1epBbIi ypOBEHD —
’TO  YpOBEHb  BOCIPOM3BENEHHUS, TO €CTb OCO3HAHHO BOCIPHUHSATAs H
3adukcupoBanHas nHpopmarus 06 n3ydaeMoM 00bekTe. BTopoit ypoBeHb — ypOBEHD
NPUMEHEHUs1 3HAHUW N0 00pasily, U TPETHl YpOBEHb — TBOPYECKOE MPUMEHEHHE
3HaHMW B HOBBIX HE3HAKOMBIX cuTyanusx. Ha mepBom ypoBHe ¢opMupyrorcs
ClIeyIollre KauyecTBa 3HaHU: MOJIHOTA, ITyOnHa, KOHKpeTHOCTh. Ha BTOpOM ypoBHE
MOXHO CYAMTh O TaKMX KauyeCTBAaX 3HAHMUM, KaK OMNEPaTUBHOCTb, Pa3BEPHYTOCTb,

CBEPHYTOCTh, CHCTEMAaTHUYHOCTh, 0000mMIEHHOCTh. WM TpeTuii ypoBEHBH IO3BOJISIET

91



CyIuTh O (POPMUPOBAHUM OCO3HAHHOCTH, TUOKOCTH, CHCTEMHOCTH U TMPOYHOCTH
YCBOCHHBIX 3HAHUM.

JIJist OLICHKW 3HaHUI Ha MEpPBOM YPOBHE YCBOCHHUS — y3HaBaHUS HEOOXOJIHMMO
pa3paboTarh 3amaHus, TPEOYIOIMHUEe YMEHHs CIenaTh NPaBWIBHBIA BBIOOD U3
MPEJI0KEHHOTO MEPEYHS] OTBETOB U CUTYaIIUM.

JUIsi OUEHKH TMOJHOTHI 3HAHUW MO MaTeMaTH4YeCKOMY aHajIu3y TECTOBbIE
3aJlaHds BKJIFOYAIOT BOMPOCHI B 3aKpbITON popme. Takue 3amaHusi MpeaCTaBISIOT
co0oil BBIOOpP MPaBWIBHOIO OTBETa HA 3HAHHUE ONpEIeJeHUM, Ha 3HaHUE
(GOpMYIMPOBKH TEOpPEMBI, HAa 3HAHWE TPABWIBHOW (OPMYJNBI, Ha JIOMOJHCHUE
HEJOCTAIoNIero »jeMeHTa B (opmyne wiu B yTBepkaeHuu. Hampumep, 3amanue
MOKET OBITh CIIETYIOIIETO CONePKAHUS:

Yrkaorcume popmyny Tetinopa

f(x)= f(a)+M(x—az)+M(x—at)2 +...+w(x—a)" +R (x)
a. 1! 2! n!
b. f(Xo + 4x) — f(Xo) = f(xo + O4x) Ax

f(x)=f(0)+ S(0) x+ S() x4+ —f‘('ﬂ(o) x"+ R (x)
C. 1! 2! n!

d. dy = f'(x)dx

JIist olleHMBaHUS TIIyOWHBI 3HAHUN Tak)Ke MOXHO HCIOJIb30BAaTh TECTOBHIE
3aJIaHus B 3aKPBITON opMe, a TaKKe MOKHO HCITOJIB30BAaTh TECTHI HA COOTBETCTBHE
M Ha YCTaHOBJEHHE. 3/1eCh BaXXHO OIICHUTh 3HAHWE B3aMMOCBS3U  HIIU
B3aMMO3aBUCHMOCTH MEXKIy pa3IMYHBIMU  JJIEMEHTAMH, KOTOpas SIBIISCTCS
NPOSIBJICHMEM TJIYOMHBI 3HAHWH. 3aJaHWsl Ha OICHKY TJIYyOMHBI 3HAHWA B
MaTEeMaTUYECKOM aHaJu3€ MPEJCTABISAIOT COOOM 3HAHWE TEOPEM M UX CIEJCTBHI, a
TaKK€ 3HAaHME WX JO0Ka3aTelbCTB, B OCHOBHOM 3TO NPUYMHHO-CIICICTBCHHBIE
OTHOIIEHUST MEXy Pa3IMYHBIMU JJIEMEHTaMH 3HAaHWU. Tak, HampuMep, MOKHO B3SITh
TaKOE 3aJIaHue Ha OIICHKY TJTyOUHBI 3HAHUIA:

3nas euo epaguxka Hekomopou @OyHKyuu, NpPUBeOeHHOU Ha 2paguxe,

onpeoenums 3HaK nPoU3B0OHOU IMOU PYHKYUU
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a. nPOU3BOOHAsL OMPUYAMENbHA

b. NPOU3B0OHAS NOJIONHCUMENILHA

C. NPOU3BOOHAS PABHA HYTIIO

d. HEBO3MOIHCHO ONpedenunm 3HaK NPouU3800HOU

OnieHKa KOHKPETHBIX 3HAHUM MPOSABIISETCS C MOMOIIBIO TECTOBBIX 3aJJaHUIN KaK
3aKpBITOH, TaK U OTKPBITON GopMbl. Hanpumep, 3a1aHne MOKET UMETh CIICTYFOIIHNA
BU/I;

Hanuwume onpeodenenue npouszsoonoti ¢ nomowpio ¢opmyrsl u oOes
ucnonvzosanusi  opmynvi. Kaxue nowamus —mamemamuyeckoeo — aHAIU3A
UCNONIL3YIOMCSL NPU IMOM?

Omeem: IIpousso0Hol HeKOMOPOU (YHKYUU HA3bIBACMCs npedeil OMHOWEHUS.
npupawjeHuss  QYHKYuu K NApUpaujeHuro  apeymenma, Koz20a npupaujeHue
apeymeHma cmpemumcs K HyJio.

B euoe ghopmynwr: =AfAx

OcHosHble nousmus: NPou3800Has, PyHKYUs, npedei, npupauierue, apeymenm.

JIJist OIICHKH BTOPOTO YPOBHSI YCBOCHHSI — MPUMEHEHUS 3HAHWM TIO0 Hambosee
yIOTpEOISIEMOMY  aITOPUTMY WM TIOBTOPEHHUS M3BECTHBIX JICUCTBUH MOIYKHO
pa3paboTaTh TECTHI MPAKTHYECKOTO COACPIKAHMUS.

JIJIsT OIIEHKH OTNIEPAaTUBHOCTH 3HAHWH HYXXHO NMPUMEHSTH TECTOBBIC 3aaHUs B
OTKpBITOM  (opMe mMpakTHYECKOTO  XapakTepa. Tak KaKk  OINEpaTUBHOCTH
XapaKTePU3NPYETCs YUCIOM CUTYaIlui, B KOTOPBIX IPUMEHSCTCSl 3HAHHE, TO 3a/IaHHUS
MOT'YT OBITh CJEAYIOIIErO BUAA:

Boluuciums  unmeepanvl u  00ObACHUMb  2eOMempUYecKull CMbICL  NOJYYEHHO20
pesynemama: 1) [sinxdx 2) Jcosxdx [60].
3amaHus Ha OIEHKY pa3BEPHYTOCTH M CBEPHYTOCTH 3HAHWUKW MOTYT

MMPOABJIATHCA B TCCTOBBIX 3aJIaHUAX CIICAYIOIICTO BHU/JIA:
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1) Jloxazams, umo @yuxyus f(x)+f(-X) — vemnas ¢yuxyus, a @gynxyus f(x)-f(-x) —
Heuemuas.
2) Haiimu npouzeo0mnyto n-2o nopsioka ons ¢pyukyuu y=xinx [58].

3amaHus Ha WCCIenOBaHWE (DYHKIIMH, HAXOXKJACHHE HAMOOJBIIETO WIH
HaUMEHBIIIETO 3Ha4YeHHUs (YHKIIMU Ha OTpe3Ke, a TaKkKe 3aJaHus, TJie HEOOXOIMMO
BBITIOJTHUTH OTNPEACICHHYIO CUCTEMY BBIYMCICHUH, JCHUCTBHUI SBISIFOTCS 3alaHUSIMU
Ha MPOSIBJIICHUE CUCTEMAaTUYHOCTH 3HaHWW. Hanmpumep, npu uccrienoBannu (GyHKIIHA
MBI MOKEM TTOOCTPHUTH ICKH3 Tpaduka GYHKIIUK U TIPU ITOM IIPOBECTH UCCIICOBAHHE
Ha YTOYHECHUE CBOMCTB PyHKIWU. VK e MBI MOXKEM IO Pe3ysIbTaTaM HCCIICIOBAHUS
GyHKUMA TIOCTpouTh rpaduk QyHKuuu. B 3aBHcHMMOCTH OT 1eiell HccieqoBaHUs
MEHSIETCSl CHUCTEMa OTepalnii, YTO TOBOPUT O CHCTEMaTUYHOCTH 3HaHMNA. Hampumep,
3aJ]aHKe Ha OIICHKY CHCTEMAaTHYHOCTH 3HAHUH MOTYT OBITh TECTOBBIMU 3a/IaHUSIMH Ha
YCTaHOBJICHUH MTOCIIEI0BATEILHOCTH CIISIYIOIIEro BU/A:

Ilpu naxoowcoenuu maxkcumyma @QyHKyuu 00603Ha4bmMe NOCAE008aAMENbHOCD

oeticmeui:

a. HAUmMu npou3800HYI0 QYHKYUU,

b. Hamu Kpumu4eckue mouxu;

C. onpeoenums 3HAKU NPOU3BOOHOU CIe8d U CNPABA 0N KPUMUYECKUX MOYEK,
d. onpeoenums IKCmpemymvl QYHKYULU.

3amaHus Ha COOTBETCTBUE WIIM HAa YCTAHOBJICHHE MOTYT CIYXKHTB ISl OICHKH
000011eHHbIX 3HaHU. Hanpumep, 3To MOTYT OBITh 3a/1aHMsI CIISAYIOIIETO BUIA:

Yemanosume coomseemcemeue ]l/le.?fC()y Cﬂe()yIOWMMM NOHRAMUAMU.

1. monomonunocmo a. npeoei
2. CXO0UMOCHb b. npsamas
3.  acumnmoma C. ckopocmb
4.  unmezpan d. nrowaow
5. npouU3800HAsL e. @yukyus

[Ipu orieHMBaHUU TBOPUYECKUX 3HAHUM HYKHO pa3padoTaTh 3aJlaHUs Ha BHIOOD
JUIS  1IeJeco00pa3HoOM  MOCIeI0BATeIbHOCTH  JEWCTBUH W IPABUJIBHOIO  HX

OCYHICCTBJICHHUA, a4 TaKXEC - Ha YMCHHC IIPHMCHATH 3HAHUA W BbBIACHATDH
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MPOIYKTUBHYIO JESITEIBHOCTh, MMEIONIYI0 XapaKkTep CyOBEKTHMBHOW HOBHU3HBI (TO
€CTh HE BCTPEUAIOUIYIOCS Ha 3aHITHUSX).

3ananus, T1€ HE YKa3bIBA€TCS METOJ PEILIEHUs, /i€ MPOUCXOAUT OCO3HAHME
MOVCKA MPABWJILHOTO PEIICHUS 3aaHMs, OCO3HAHHO JICNIAeTCs aHAJIN3 TTOCTaBICHHON
3a/layd, a TaKKe KOrJa CTYIACHT MOXKET CaMOCTOATENbHO PEIIUTh 3ajady WId
JI0Ka3aTh KaKoe-TMOO YTBEPXKACHHUE SIBISCTCA MPOSBICHUEM OCO3HAHHOCTU 3HAHUM.
3agaHue Ha OIEHKY OCO3HAHHOCTHU 3HAHUN MOTYT UMETh CIEAYIOIIUN BUI:
Jlokazamo, umo Qynkyus y=2X-X2 yoosnemeopsem coomuowenuio y°y"+1=0[38].

[louck HauOonee 3(PPEeKTUBHOrO MyTH pPEHICHUS KaKOW-IMOO 3aaud Mpu
HAJIMYUHA HECKOJIBKUX CITOCOOOB €Tr0 PEIICHHS TOBOPUT O THOKOCTH 3HAHHMM. 3aaHuUs
CJIETYIOUIETO BUJIa MOTYT ObITh UCIIOJIb30BAHUS JIsl OLIEHKH THOKOCTH 3HAHMIA:
lloxazamo, umo yuxkyuu seraomces y=Inx u y=Inax nepsoobpasnvimu 013 0OHOU U
moii sce yHKkyuu (¢ nomowwvio ouggepenyuposanus u 6esz nezo) [38].

3amaHusi Ha TPOSIBJICHHE TMPOYHOCTH W CUCTEMHOCTH 3HAHUH MOTYT

MIPOSIBISITHCS TIPAKTUYCCKHA BO BCEX 3afaHUAX. [ OIEHKH ATHIX KadecTB B Kypce
MaTEMaTUYECKOT0 aHaJU3 MOYKHO HCIOJb30BaTh MPUKIIAIHBIE 3aa4 (PU3UUECKOTO,
TCOMETPUYCCKOTO WM DKOHOMHYECKOTO cojepkaHus. Hampumep, Takue 3amaHus
MOTYT UMETh CJICIYIOIUN BU/I;
Dnekmpuueckas yenb numaemcs bdamapeeti akkymyaiamopos. B meuenue 10 mun
HanpsidiceHue Ha KiemMmax pashomepHo naoaem om Ey=60 B oo E=40 B.
Conpomuenenue yenu R=20 Om. Haumu konuuecmeo snekmpuuecmed, npomexuiee
yepes yensv 3a 10 mun [38].

Tectol I ypoBHSI (OpMHUPYIOTCS B OCHOBHOM M3 3aJlaHUN C BBIOOPOYHBIMU
OoTBeTaMHU. TeCThl ATOrO0 YypPOBHA MOKHO pa3/IeUTh Ha: TECT-OMO3HAHHWE, TECT-
pasIuyYeHuE, TECT-COOTHOIIeHHE. TecT-ono3Hanne TpeOyeT albTepHATUBHOTO OTBETA,
OJIMH W3 KOTOPBIX SBISIETCA OTAJIOHHBIM. TecT-pa3nuyueHue BMECTE C 3aJaHueM
COJICPKUT OTBETHI, U3 KOTOPBIX yUYaITUICS HOHKEH BBIOPATh OJUH WJIM HECKOJBKHX.
B TecTax-cOOTHOIICHUAX HY)KHO HalTH OOIIEe M Pa3IMYHOC B U3YYCHHBIX 00BEKTaX,
MpUYEeM CpaBHUBAEMbIe CBOWCTBA WM TMapaMeTphbl 00s3aTEIHbHO YKa3bIBAIOTCA B

3aJaHuHN.
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K Tecram Il ypoBHSI OTHOCSTCSA TECTHI-ITOACTAHOBKH, KOHCTPYKTUBHBIE TECTHI,
TE€CTHI-33JJa4d W TECTBI-TIPOLECCHI. TEeCT-NMOJCTAHOBKA COACPKUT B 3aJaHUU
OnpejieieHHyl0  uHpOpMaluioo, B  KOTOPOM  NPOMYIIEHBl  COCTaBISIONINE
CYIIECTBEHHYIO 4YacTh HWH(pOpManMM — CJIOBa, JWHWUW, WHICKCHI, YCJIOBHBIC
o00O3HaueHuss W Jp. 3afaHus KOHCTPYKTHBHBIX TECTOB TPEOYIOT OT Yy4alllUXCs
CaMOCTOATENIbHO CKOHCTPYUPOBATh OTBET, BOCIPOU3BECTH (DOPMYIUPOBKY, N1aTh
XapaKTEPUCTUKY, Hamucatb (Hopmyly, MPOAHATM3UPOBATh H3YyUYEHHOE SIBJICHHE,
BBITIOJIHUTD YepTex U T.1. Tectoi-3a1aun Il ypoBHS conepxaT ycioBue u TpeOoBaHUE
TOr0, YTO HYXKHO OINPEICIUTh B XOJE PEUICHUU. TeCThI-IPOIECCH MPEIHA3HAYCHBI
U8 TPOBEPKH 3HAHWM, COAEPXKAaHUS W  MOCJIEAOBATEIBHOCTA IMPOBEACHUA
TEXHOJIOTUYECKUX ITPOLECCOB.

K III ypoBHIO OTHOCSTCSI TECTBI-3aJ1a4M U TECTHI-IIPOLIECCHI. B TecTe-nponecce
III ypoBHS MOXHO TPEIJOXKUTH O00y4aeMOMY OIKMCAaTh TMOPSJAOK TMPOBEICHUS
npouecca. Ecinym UCXOHBIE YCIIOBUS M3MEHEHBI 110 CPABHEHUIO CO CTAHJAPTHBIMU,
MOXHO TPEMJIOKUThL BbIOpAaTh OO0OPYJOBAaHUE M HMHCTPYMEHTBI, HCXOAS U3
OTpEJCTICHHBIX  YCIOBHM WM cooOpaxeHud  (SKOHOMUYHOCTHU,  BBICOKOM
POU3BOAUTEILHOCTH U T.11.) [184, ¢.951-954].

MeTom0/10rusi OLICHUBAHUSA KAa4eCTBA 3HAHUH

HecMoTpss Ha KOMIIETEHTHOCTHBIN MOAXO/, KOTOPBIA CTAHOBUTCS AKTYaJIbHBIM
U JOCTATOYHO OOBEKTUBHBIM, HET €AUHOW pa3pabOTaHHOW KOMIUIEKCHOW CHCTEMBI
OLICHHBaHMA. Tak Kak 3HAHUS COCTABIBIIOT OJHY W3 KIKOYEBBIX KOMIIETCHLIUN
CTYJ€HTa, TO OOBEKTHUBHAs OLICHKA €€ KAaYECTB OCTAETCS aKTyaJIbHOM MpoOJieMoil u
cerojiisi. Kak oneHuTh 3HaHMS 110 00beMY UX B3aUMOCBSI3EH, 110 ONEPHUPOBAHUIO B UX
BO3MOXHBIX CBsi3x? OTBeThI Ha OSTH BOMNPOCH, TaKKe U OIEHKAa 0O0IIero
YMCTBEHHOTO M  CHEHHUAIIBHOTO  Pa3BUTHUSA,  OLEHKAa  CPOPMHUPOBAHHOCTH
MHUPOBO33pPEHHUSI, MOTHUBOB OOYYEHUS, SIBISIOTCS OJHUM W3 IyTeH TMOBBIIICHUS
s pexkTUBHOCTH 00yueHus [177].

OrneHKa yCBOGHMsI 3HAHMN CTAHOBHUTCSI OOBEKTUBHOM TOJIBKO TPHU HATUYHUU
TOYHO ONpPENENIEHHBIX TPEOOBaHUHN K YPOBHIO MX CPOPMUPOBAHHOCTH. Eciu 1memnbio

OLICHKH ABJIAIOTCA Ka4€CTBA 3H3HI’II>1, KOTOPBIMH JOJIZKCH O6J'IaIIaTB 06yqaCMBIﬁ Impu
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U3y4YeHHH Y4YeOHOTO MarepHuajia, TO K KaXJAOMy KayeCTBY HYXHO COCTaBHUThb
IpOBEpOUHBbIN MaTtepuai. Hanbosee pacnpocTpaHEHHBIM HHCTPYMEHTOM ISl OUEHKH
KaueCTBa 3HAHWUM SIBIAIOTCS NENArornyeckue TecTbl. Kpome TecToB, MOXKHO IS
OLICHKM MCIOJIb30BaTh Jpyrue (hOpMbl KOHTPOJS — YCTHBIM 3K3aMEH, KOJUIOKBUYM,
JUCKYCCHs, KOHTPOJIbHAS HUccieaoBaTeNbekas padoTa (pedepar, acce u T.1.).

[Ipy 1OCTaHOBKE KOHKDETHBIX ILEJIEH N0 OLEHKE KadecTBa 3HAHUM
pa3pabaTeiBaeTcs KoOMIUIEKC 3amaHuil. [lpum oOydeHmm Kypca MaTeMaTH4eCcKOro
aHanu3a Il OObEKTUBHOIO OLIEHUBAHMS MPUMEHSIOTCS BCE METO/bl OLCHHWBAHMSL.
OpraHu30BBIBAa€TCS MHTEIPUPOBAaHHAS CHCTEMa OLICHUBAHUSA, COCTaBJIEHHAas C
UCITOJIb30BAaHUEM COBPEMEHHBIX METO/IOB OLIEHUBAHUSI.

IIpn wusyuennn pasgena «lIpoumsBomHas M €ro INPUMEHEHHE» OCHOBHOMN
paboTOil SBISAETCA pEIICHUE NPAKTUYECKUX 3ajad pa3IMyHOrO ypoBHA. PelieHue
3a]1a4 BBIMIOJIHAEMBIX 110 00pa3ily — 3TO 3a/1a4d Ha HaX0KJIEHUE POU3BOIAHBIX, B TOM
YuCl€ U CIOXKHBIX (YyHKUMH, (YHKUUN 3aJaHHBIX HESBHO U MapaMeTPUYECKH,
BBIYKCIICHUE MPOU3BOJHBIX BBICIIMX MOPSAKOB, 33/1a4d HAa UCCleN0BaHUE (YHKUIUU
(HaxoXXJ€HNE MHTEPBAJIOB MOHOTOHHOCTH, SKCTPEMYMOB, UHTEPBAJIIOB BOTHYTOCTH U
BBINTYKJIOCTH rpaduka, aCUMIITOT).

JUtst ompeneneHuss TBOPYECKOIO YPOBHS 3HAHMWM IpeajlararoTcs 3aJadd Ha
npuMmeHenue ¢opmyinsl Teinopa, NpuKIagHble 3aJaud Ha OTHICKAaHWE HAauOOJbILEro
Y HAaUMEHBIIETro 3HAYEHUU, TPUOIMKEHHBIE BBIYUCIEHHUS C MIOMOIIBIO TPOU3BOAHOM
u auddepenimana, MPUMEHEHHE MPOU3BOJHON B PA3IMYHBIX 00JACTSIX HAyKd, B
OCOOEHHOCTH B (PUBHKE U B TEXHHKE.

[Ipu pemiennu 3ama4 HEOOXOAUMO TAKKE 3aKPEIUISTh TEOPETUUYECKUE 3HAHUS,
KOTOpBIE XapaKTEPHU3YIOT MOJHOTY M INIyOMHY MpUOOpETeHHbIX 3HaHUU. CTyIEHTHI
JNOJDKHBI ~ YETKO 3HATh  OMNpPEACNICHHs, OCHOBHBbIE TIPaBWJIA U TEOPEMBI
muddepeHManbHOr0 ucuuciaeHus. s 3Toro mpeiaraloTcsi pa3iuyHbIC BHIIBI
TECTOBBIX 3aJaHUM, COAEPXNAIIMX KaK IPAKTUYECKHE 3aJaHus, TaK U BOMIPOCHI
TEOPETUYECKOI0 XapaKTepa.

Tak BXOAHOM KOHTPOJb OCYLIECTBIISICTCS C MOMOUIIBIO MEAArOTHYECKOr0

TECTUPOBAHUA, PE3YJIbTAThI KOTOpPOro YiKE SABJIAIOTCA IEpBOHAYAIIbHBIMHU
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COCTaBISIONMMH yyeOHoro mnoprdomno. Ha mnpoTsokeHnn oOydeHHsT Ha OCHOBE
pa3paOOTaHHBIX KpUTEpUEB B yueOHOE TOPTPOIUO BKIIOUAHBI  KOMIUIEKC
yIpaXXHEHUH, 3a/laHui, TECTOB, TBOPUECKUX padoT, pedepaToB, MPOEKTOB, KOTOPHIE
CTaHyT 3JIeMEHTaMU (POpMATHUBHOM oOlleHKH. OAHUM U3 COCTABISIIOIIMX MOPTQOIHO
SBIISIIOTCA Pa3pabOTaHHbBIE CUTYallMOHHBIE 3aJaHUsl, HAIpPABJICHHBIE HA pa3BUTHE
IPAKTUYECKON 3HAYMMOCTH U3y4aeMoro Kypca.

B mpouecce o00yueHuss Kkypca «MareMaTHyecKHid —aHaIM3»  pasjena
«[IpousBosiHas U €ro MPUMEHEHHNE» NIPU HATMYUHU TAKUX KOHKPETHBIX 1IeJIeH, KaK
e Ppa3BUTHE MaTEMaTHUYECKOTO MBIIIJICHHS;
o (opMUPOBaHUS HABBIKOB PEIICHHUS 3a/1a4 110 JAHHON TEME;
e Ppa3BUTHE YMEHHI NPUMEHTH IPOU3BOIHYIO Ha MPAKTUKE,
B COCTaB ydeOHOro mnopTdOIMO BKIIOUEHBI CICAYIOIIME SJIEMEHThl y4eOHOW U
OLIEHOYHOM J1eATeIbHOCTH CTYACHTA U IPEToaaBaTess:

Pabora crynenra

. aynuTopHas paboTa;

. camocTosTeNbHas paboTa;

. pEIICHNE CIIOKHBIX TPUKIIATHBIX 3a/1a4 TI0 TEME;

. CaMOCTOSTEIILHOE PEIIEHUE 3a/1a4 CBEPX Yy4eOHOMH POrpaMMBbl;

. MaTeMaTU4YecKuid pedepaT mo TeMe ¢ UCTOPUIECKUM 0030pOM;

. CaMOCTOSITENIbHOE COCTaBJICHHE 33]1aY;

. MCTOYHHUKH JIOTIOJIHUTEILHOM JIUTEPATyPhI (B TOM YHUCIIE DJIEKTPOHHBIX

PECYPCOB), H3yUEHHBIE CAMOCTOSATEIBHO;
. paboOThI 1O APYTUM CMEKHBIM JTUCITUTIIIMHAM, CBSI3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM MTOTYUYECHHbBIX 3HAHU;
. MaTEMaTUYECKOE COUMHEHNE WU U3JI0KEHNUE;
3aMeTKH OJHOTPYNIIHMKOB, IPENOIaBaTe/ 1, KOMUCCHH U T.[.
. OMMUCAHUE PE3YyJIbTATOB IESITEIHLHOCTH CTYICHTA IPENO01aBaTEIEM;
. 3aMeyYaHusl O MOCEIIaeMOCTH U 00 aKTUBHOCTH CTY/ICHTA, IPOBEPKA
KOHTPOJIbHBIX PabOT, TECTOBBIX 3aJJaHUM;

. OT3bIBbI IPYI'HX HpeHOﬂaBaTGHCﬁ, BCAYIIHNX CMEKHBIC NTVCIHUIIIINHEI;
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. OT3bIBbI OJTHOTPYIIITHUKOB;
. CaMOOLICHKA.

Kak oTrMedasnoce Bblle, JaHHBIM NIEPEUYCHb HE SIBISACTCS YHUBEPCAIBHBIM U B
3aBHCHMOCTH OT II€JIel, OT YpOBHS TpeOOBaHUI K 3HAHUSAM CTYJIEHTOB CIICOK MOXKET
OBITh IONIOJIHEH IPYTMMH ITyHKTaMHU.

3amaHus pa3paOaThIBalOTCSl Ha OCHOBE TPEeOOBAaHMM K 3HAHUSAM, KOTOpBIE
JOJKHBI TIPUOOPECTH CTYACHTHI, H3ydarolue Kypc «MareMaTH4eCKHil aHamu3.
KinroueBbIM MOMEHTOM Ha COBPEMEHHOM JTale MaTeMaTH4YeCKOro 0O0pa30BaHUsA
CTAHOBHTCS CBSI3b TAHHOTO Kypca ¢ APYTMMH AUCUUILIMHAMM, C IPYTUMU HAYKaMHU.
MOo>XHO cKa3aTh, MPOUCXOJUT UHTETPALIMS ITOTO Kypca ¢ (PU3UKON, C IKOHOMHUKOM, C
TEXHUKOU, HE TOBOPS yKE€ O APYTMX MATEMATUYECKUX AUCLUILIIMHAX, KOTOPBIE YiKE
JABHO NPHUMEHSIOT METOAbl MAaTEMATHYECKOIO AHAIM3a, B TOM YHUCJIE U IJIEMEHTHI
mudpepeHInanTbHOTO UCUUCIICHUS.

IlepBble nBa paszgesia O OLCHUBAHUIO IIOJHOTHI U JEHMCTBEHHOCOTH 3HAHWUM
BKJIIOYAIOT B Cce0sl TECTOBbIE 3aJaHusi, KOTOpbIE cojAepX aT B ceOs 3aaaHus,
SBJISIOLIMMUCS MUHUMAJIbHBIMU TPEOOBAaHUSIMU K CTYJEHTaM B IMPOLIECCE YCBOCHMS
3HAHMI HAa YpOBHE BOCIPOU3BEICHUS U IPUMEHEHUS 110 00pasily.

Tpetuit pa3zien Mo OUEHUBAHUIO CUCTEMHOCTH M IIPOYHOCTH 3HAHUM BKJIHOYAECT
B ce0s 3aJaHusi OTKPBITOIO THIIA, KOTOPbIE MPEACTABIAIOT OO0 CHUTyallMOHHBIE
3alayd U3 Pas3aUYHbIX o0JacTeil Hayku. OTH 3aJaud TpPeOYIOT OT CTYIEHTOB
HECTAHJAPTHOI'O MBIIUICHUS, 3HAHUU U3 APYTUX CMEKHBIX IUCLUIUIMH, TBOPYECKOTO
MOAXO0Ja W HEOPAWHAPHOCTA MNPHUMEHEHUsS TOJYYEHHBIX 3HAHUU. 3aJadu
MPEACTABIAIOT COOOM MIMPOKUN MPOCTOP [JIsi MPOBEPKM CBOUX 3HAHUM Ha HX
IPOYHOCTh U CUCTEMHOCTB, OXBaThIBasi COOOW MPAaKTUUYECKH BCE OCTAJIbHbIE KaueCTBa
3HAHUM.

B 3aBucumoctu ot neneir oOydeHus, OT CHEHU(PUKUA TUCIUIUIMHBL, OT €ro
O0COOCHHOCTEH, J1aXKe B 3aBUCMMOCTU OT KOHKPETHOH TEMbl, KOHKPETHOTO TOHATHS,
€ro CBS3SIMU C JPYTUMHU MOHSTHSIMU TEOPUHM Pa3padaTHIBIOTCS 3aJaHUs Pa3IMUHbIC

0 COJIEP’KaHuIo, GopMe, BUITY U 00BEMY.
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Takum 00pa3oM CyTh METOJOJIOTUM OLIEHMBAHUS COCTOUT U3 CJIEAYIOUINX
apaMeTpOB:
1. JumarHocTMKa NEpPBOHAYAJIbHBIX 3HAHUN WM BXOJHOM KOHTPOJIb 3HAHUIL.
OCHOBHBIM ~HMHCTPYMEHTOM  SIBJISIETCSI TIEarOTMYECKHU TECT MO MPOBEPKE
HEOOXOUMBIX 3HAHUH JUJIs 1ajdbHENILIErO0 OCBOCHUS 3HAaHUM;
2. ®opMaTUBHOE OLICHMBAHHME B IPOLIECCE YCBOEHHUS 3HAHWM, TO €CTh TEKYIIUH
KOHTPOJIb C TIOMOIIBIO PA3IUYHBIX METOAOB orleHnBaHus. Hanbomnee 3pPpexTuBHBIM 1
JUHAMHYHBIM TAaK)K€ SBJIIETCS TECTOBBIE 3aJaHMsl 10 H3YYEHHOMY MaTepuaiy
COOTBETCTBYIOIIIEE TEME MaTepuajia 10 YpOBHIM KaydecTBa 3HaHui. [lapamiensHo
OPOUCXOANT (uKcammsi JOCTWKEHUH ¢ HEJOCTaTKOB B Tpolecce ydeOHo-
MI03HABATEJIbHOM 1€ATEIbHOCTH CTYACHTOB.
3. B 3aBucCMMOCTM OT pe3yJabTaTOB (POPMATUBHOIO OLEHUBAHUS TPUMEHSAETCS
VHAMBUIYAJIbHBIN MOAXO0J, pa3padaThiBalOTCA U MPUMEHSIOTCS Pa3InYHbIE METObI
OLIEHMBAaHUs, BKIIIOYAIOIIUM B ce0s1 MeTol HOPT(OIIHNO.
4. CyMMaTMBHOE OIIEHMBAaHUE TO pe3yjbTaTaM W3YYCHHBIX pa3JeNoB IS
OLICHMBAHUS CHUCTEMHOCTH M MPOYHOCTH 3HAHMWM. 3aJaHusi HOCAT KaKk U TECTOBBIC
3aJjaHus 3aKPTOTO TUTIA, TAK U OTKPHITOTO, B TOM YHCIIE IPUMEHSIOTCS METO]T KEHCOB.
5. DneMeHTbl CaMOOLIEHMBAHHUS, KOTOpbIE MPOSBISIOTCS IPU pELIeHUH 3ajad
TBOPYECKOTO M HCCIIEOBATENIbCKOIO XapaKTepa, a TakKe NPUMEHEHUU 3aHaHUU B
HOBBIX U B HE3HAKOMBIX CUTYaITHsX.
6. AHanu3 pe3yJabTaTOB OLIEHUBAHUS, IOUCK HOBBIX 3(PPEKTUBHBIX METOJIOB
OLICHWBAHWs, KOTOpBIE JArOT Oosiee OOBEKTUBHYIO W TPO3PAYHYIO OICHKY KadecTB

3HAHUU.
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BbiBoABI 10 BTOPO# I/1aBe

Bo BTOpoO#l rnaBe pacCMOTPEHBI BOIPOCHI, CBSI3aHHBIE C METOAWYECKAMH
BOIIPOCAMHU OLICHUBAHUS CUCTEMbI KaUECTB 3HAHUIM NIPU O0YYEHUH MaTEeMaTHYECKOMY
aHanu3y.

B mnepBoM paznene cuaenaH o030p colepkKaHUS Kypca MaTeMaTH4ecKOro
aHanu3a. [laHa KparTkas XapakTepUCTHKAa OCHOBHBIM pa3liellaM KJIAaCCUYECKOTO
MaTEeMaTHUECKOr0 aHajnu3a Ha OCHOBE YYEOHHMKOB, HCHOJIB3YEMBIX MPH OOy4YeHUU
MaTeMaTHYECKOMY aHAJIN3y. B MTaHHOM pa3jene Mbl I€JIaeM aHaldu3 O MPOSBICHUIX
W3BECTHBIX KAa4yeCTB 3HAHMM B Kypce€ MaTEMAaTHYECKOro aHanu3a. OnuceiBaeTcs
KQKJI0€ KAa4eCTBO 3HAHMM HAa NPHUMEPE HM3YUYECHUS DJIEMEHTOB 3HAHUW IO KypCy
MAaTEMaTU4YECKOr0 aHAJIN3A.

YpoBHU YCBOCHMSI 3HAHWW KaK MPOIIECC MOJYYEHUS] WM JOOBIBAHUS HOBBIX
3HaHUM M Kak uX ¢GopMa HX MPOSBICHUS W3Y4alOTCS BO BTOPOM paszjelie JaHHOU
rinaBbl. [IpoBeseH 0030p pa3iMUYHBIX TOYEK 3PEHHs HCCielIoBaTeseii-nearoroB Ha
YPOBHH YCBOECHHS 3HaHUW. [loABITOXKMBAs BCE MMEIOIIMECS B3IJISIAbI, Mbl IIPUHSINA
TPEXYPOBHEBYIO CUCTEMY MOJIyYEHUS 3HAHUU. [1epBbIil yPOBEHBb, - BOCIPOU3BEACHUE
3HaHUW, B OCHOBHOM TEOPETUYECKUX, BTOPOU ypOBEHb — NPUMEHEHHUE 3HAHUM 10
oOpasily U TpeTuil ypoBeHb — IPUMEHEHNE 3HAHUN B HOBBIX HE3HAKOMBIX CUTYaIIUSIX
WJIA TBOPYECKOE INPUMEHEHUE 3HAHUW. TakKe clellaHbl BBIBOABI O TOM, YTO Ha
Pa3IMYHBIX YPOBHSX MPOSIBIISIIOTCS PA3JIMYHBIE KAUECTBA 3HAHUM.

Tperuit pasznen mocesiieH 0030py METOJIOB OLIEHMBAaHUS, CPEAM KOTOPBIX
MOKHO BBIICJIUT COBPEMEHHBIE METOJIbl, TAK KAaK OHU CPAaBHUTEIBHO HEIABHO
BHEJIPAIOTCA B IPAKTHKY MEAATOTMYECKOr0 OLEHHUBAHUA. JTO — IMEIaroru4yeckoe
OLICHUBAHUE, OLICHUBAHHE C MOMOIIbI KEHCOB WJIM CUTYallMOHHBIX 3ajay (Keiic-
METO/) U OLEHUMBAHHE C IMOMOIIbI0 MOpTQonno. M3ydeHol ux Oojee IMHPOKUE
BO3MOYKHOCTH, 10 CPAaBHEHUIO C TPAJAUIIMOHHBIMU METOJIaMH, WX OCOOCHHOCTU W
00J1aCTH X IPUMEHEHUS.

UeTBepThIii  pasfen TMOCBSIIEH BOIpocaM  pa3pa0OTKH  HHCTPYMEHTa
OIICHUBAHUS Ka4eCTB 3HAHUU OYIyIIUX YUUTEIEH MaTeMaTHKU MIPU U3YYECHUHU Kypca

MaTreMaTuueckoro asanuza. (OCHOBHBIM HHCTPYMCHTOM OLCHUBAHUA SBJIAIOTCA
101



TECTOBbIE 3aJjaHUs pa3NuYHON (OpMBI. 31€Ch MPUBOAATCS MPUMEPHBIEC 3a1aHus IS

OLICHKHM Ka)KJIOr0 Ka4eCTBa 3HAHMI MPU U3YYEHUH Kypca MaTEMAaTHYECKOr0 aHAIN3A.

102



I'/TABA 3. IPUKJIAJHBIE BOITPOCBl OHEHUBAHUA
KAYECTBA 3HAHUU CTYAEHTOB

3.1. MeTroauka opraHu3ainum neaarorui4eckoro IKCrnepumMeHTa

[Ipouiecc oOyueHHUs SIBIASETCS CIOKHBIM IPOLIECCOM, BKIIIOYAIOIIMM B ceOst
MHOECTBO COCTaBJISIIOIINX, OJTHUM U3 KOTOPBIX SBJISIETCSA MeAaroruyeckasl OlEHKa.
Kak yxke paccmoTpeHo BbImie mpoOieMa OOBEKTHBHOTO OIICHUBAHUS SIBIISCTCS
aAKTyaJIbHOM U Ha CETOJIHAIIHUM JICHb.

Bcst cuctema oOpa3oBaHus CTpagaeT OT OTCYTCTBUSI HAYYHO-OOOCHOBAHHOTO U
3¢ (HEKTUBHOTO MHCTPYMEHTA OIICHMBAHUSI KauecTBa 3HaHMI oOydaeMbix. HecmoTps
Ha TIOCTEMIEHHOE BHEAPEHHE COBPEMEHHBIX METOJOB OLICHUBAHUS, KOTOPBIE WIH
HACAXKJIAIOTCSl «CBEPXY» UJIIU K€ HOCAT JIOKAJIbHBIA U HECUCTEMHBIN XapakTep, HeIb3sl
TOBOPUTH O KAKON-TO CUCTEME 0ObEKTUBHOTO OIICHUBAHUS.

JIume HEKOTOpBbIE MCCIEAOBATEIM B KAKUX-TO CBOUX ILENSAX IBITAIOTCS
BHEJIPUTH B IIKOJY UJIM B By3 HEKOTOpbIEC MEAArOTUYECKUE NHHOBALIUH, CBA3aHHBIE C
y4eOHbIM MporieccoM. HoBble METO/IbI TTPENo/IaBaHMsl, HOBbIE METOJIbI OIICHUBAHUS —
3TO TpeOOBaHUsS BpeMeHH, oOmiecTBa. M eciiu Bce 3TO MBI HE MOKEM HUCIIOIb30BaTh,
3HAUUT, Hallla cUcTeMa 00pa30BaHUs OTCTAET OT BPEMEHH, OT TpeOOBaHUI MUPOBOTO
coobmecTna [119].

HecmoTtpst Ha Bce 3TO, MBI MBITAEMCSI MCIOJIB30BaTh COBPEMEHHBIE CPENICTBA
OoOy4eHHMs, COBPEMEHHBIC TEXHOJOTUU JJISI Pa3BUTHS CUCTEMbl 00pa3OBaHMs, U AJIS
pa3BUTHS O0IIIECTBA.

B nameit pabote Mbl aKkIIEHTHPOBAJIM CBOE€ BHHMAaHHWE Ha KauyeCTBE 3HAHUI
CTYJICHTOB. DTO €CTh OJMH W3 OCHOBHBIX IIOKa3aTeyiel KauecTBa 0Opa30oBaHMs,
MOXHO CKa3aTh CTEPXKEHb 3TOM cucTeMbl. [locTaBieHHbIe BOMPOCH 00 0OBEKTUBHOM
OLICHUBAHUU MBI MBITAEMCSI PEIIUThH C OMOIIBIO BHEAPEHHSI COBPEMEHHBIX METOJ/IOB
OIICHUBAHUS TaKUX, KaK T€CT, KEHC-METO/I, TOPTQOIIHO.

[Tenarorndeckuii SKCIEPUMEHT OCYILIECTBIISIETCSI C LIEJbIO MPOBEPKU HAYUYHO-
TEOPETUUECKUX THUIIOTE3, KOTOPHIC JIOJDKHBI OBITh TOATBEPXKIACHBI B IMPOIECCE
Hay4YHO-TIEaroru4ecKkro HCCIIEIOBAHMUS. [lenarornueckuit AKCIIEPUMEHT

IUIAHUPYETCA WM OPraHrU3yCTCss Ha OCHOBC pPA3HBIX IMOAXOAOB, IIPCIJIOKCHHBIX B
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WCCJICIOBAHMSIX M3BECTHBIX MEAaroroB-MCCIIECOBATENCH TaKuX KaK ApXaHTeIbCKHMA
C. U., Ba6anckwuii 10. K. [28], 3arBsasunckuii B. W. [65], Kpaesckmii B. B. [103],
[Muckyno A. U. [125]. BonbUIMHCTBO MeAarornyecKux HCCICAOBaHMNA B 00J1acTH
NEeAarorTukKu, TEOPUU U METOJWKH OOY4deHHs] M BOCIHUTaHUS HE 00xomsaTcs 0e3
MIPOBEICHUS MEJarOTMYECKOT0 IKCIIEPUMEHTA.

“Ilemarorn4ecKuii SKCIIEPUMEHT — 3TO METO/I MIO3HAHUS, C TIOMOIIIBIO KOTOPOTO
UCCIICIYIOTCS Iejarornueckue sspieHus, Gaxtel, onbiT” (M.H.Cxatkun) [159].

“Ilemarori4ecKuii  AKCMEPUMEHT — 3TO aKTUBHOE BMEIIATEIHCTBO
UCCIIEIOBATENsl B M3y4aeMO€ WM TMEJaroruueckoe SIBICHHE C IeNbI0 OTKPBITUSA
3aKOHOMEPHOCTEH W U3MeHeHus cymecTByrommeil nmpaktuku”. (FO0.3. Kymnep) [106].

[lenaroruyeckuii SKCIEPUMEHT, MPOBEACHHBIA B By3ax JJIs OIEHKH KAayeCTB
3HAHUU CTYJEHTOB, IPEAIOArall peiieHHe CAeAYIONINX 3aa4:

. U3yY€HUE, HUCHOJIb3YIOIMIMXCA B y4eOHOM IpOLIECCe, METOJOB OLEHUBAHUS
KauecTBa 3HAHUI CTY/ICHTOB,;

. anpobanus KOMIUIGKCHOW METOAMKH OICHHBAaHUS KadecTBa 3HAHUU C
HCITIOJIb30BAHUEM COBPEMEHHBIX METOOB OLICHUBAHUS TAKUX, KaK TECTOBBIC 3a/IaHMUS,
B TOM YHCJIC U 33JaHUS TBOPUECKOTO XapaKTepa, KEHC-TEXHOJIOTUU U CUTYallHOHHBIC
3aJlayyl C MPUKIIAIHBIM COJIEPKaHUEM;

. CpaBHEHUE U aHAIU3 TPAJAUIIMOHHON CHUCTEMBbI OIEHWBAHUS W OICHUBAHUS
COBPEMCHHBIMH METOJaMH OIICHUBAHUSI.

B cooTBercTBHM C 33amauyamMu MeJaroru4ecKuil SKCIIEPUMEHT ObUT TIPOBEJICH B
TpH dTamna.

Ha mnepBoM koncrarupytomem stane (2010-2012 rr.) wu3ydeHbl MeETOHbI
OIICHUBAHUS, IPUMEHIEMBIC B By3aX NMPU N3YUCHUU MATEMAaTUYECKOTO aHaIN3a.

Ha moaroToBUTENbHOM JTare Meaarormdeckoro SKCIEPUMEHTa BBITIOTHSIIOTCS
cienyrone (QyHKIUU: JTUAarHOCTHYECKasi, MPOTHOCTHUYECKAs W OpraHU3aIMOHHASI.
JmarHoctryeckass (PyHKIMS B TEIarorMYeCKUX JKCIEPUMEHTaX BKIIIOYAET B ceOs
CIIEyIOIIMe  MPOIECCHl:  aHajdW3  MEJarormueckoro  mporiecca,  aHalu3
NEearornyeckoro OIMbITa, MOUCK MPOTUBOPEUYHIl B 00pa3oBaTEIbHOM IMpOIIECCe,

IIOCTAHOBKA HpO6JI€MI>I H IIOUCK PCHICHHA.
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B xome »skcnepuMeHTa OBLIO BBISIBIEHO, 4YTO TPAJULMOHHBIE METO]IbI
OIICHWBAHUS TMPEOOJIAal0T M dYallle HCIOJB3YIOTCS B y4eOHOM mporecce. JTO -
YCTHBIE 3K3aMEHBI, MHUChbMEHHBIE KOHTPOJbHBIE PaOOThI, MPaKTHYECKHUE PaOOTHI.
YacTrdHO BHEIPEHBI B YI€OHBIN MPOIIECC AIEMEHTHI MTeJarOTHIECKOTO TECTUPOBAHMUS
1, B OCHOBHOM, 3aKpBITOTO THUIIA.

B mporiecce BBITTOTHEHUS AUArHOCTUYECKON (DYHKIIUH TPOU3BOIUTCS OIEHKA
COCTOSIHUSI TIEJITarOTUYECKOTO MPOIIECcCa, BBISIBISIOTCS IPOTUBOPEUMS, 3aTPYIHEHUS B
MeJarorn4ecKom CUCTEME.

CrnenymonyM IIaroM B TOATOTOBUTEIBHOM JTame SBISIETCS peaau3aius
nporHoctuueckoi ¢ynkuuu. Heobxonuma maes ais pemeHus npoOieMbl, KOTopas
IIpEBpaIaeTCs B 3aMbICEIT IKCIIEPUMEHTA. 3aMbICe KOHKPETU3UPYET OOIIYI0 MBICIIb,
U0 B BO3MOXHBIE MeTOAbl W ¢GopMmbl ero peanuzanuu. Ha »Tom »srame
dbopmynupyeTcs OOBEKT U MPEAMET IKCIEPUMEHTAIBHOTO HccienoBaHusi. OObEKT
HCCIICIOBAHUS TIPEJICTABISAET COOOM CIOXKHBIM MHOTO(YHKIIMOHAIBHBIN TIpoliecc,
COBOKYIIHOCTh OTHOUIICHWH, CBS3€H, CBOMCTB. J[JIsI KOHKpEeTH3aluu BO3JACHCTBUS
MeJIarOTMYECKOTO HMCCJSAOBAaHUS BBIOMpaeTcs MpeaMeT uccienoBanus. l[Ipenmer
HCCJICIOBAHUS OTPa)Ka€T HOBBIC 3HAHMS, HOBBIC METOJIbI, KOTOPHIC MOJYy4aroTCs B
pesyapTare wuccienoBaHus. I[lpeaMer KOHKpeTH3UpyeT, 0003HayaeT TpaHUIIbI
HCCIICIOBAHUS B 00BEKTE UCCIICIOBAHMUS.

ChopmynupoBaHHbIe 1I€7db U 3aJla4yd ONPEICTSIOT THUIOTE3y - JIOTUYECKH
00OCHOBaHHOE TMpPENNOJoXKeHUe. [umore3pl OBIBAIOT YaCTHBIE U OOIIUE,
WHTYUTHUBHBIC K 00OCHOBaHHBIC, pa00Ure U Hay4IHBIC.

HeoOxonumo BHeIpeHHEe METOJOB OIEHWBAHUS Ha OCHOBE WHTErparuu
M3y4aeMbIX KYPCOB C KypCOM MAaTE€MAaTHYE€CKOIO aHalin3a, TO €CTh HMCIOJIb30BAHHE
TECTOB, OCHOBaHHBIX Ha Kelc-MeTo . B yueOHOM mporiecce ciieyeT TakKe MOBBICUTh
POJIb CAMOOIIEHKH, IMTOBBIIIAIOITYI0 MOTHUBAIIUIO CTYJEHTOB K O0OYUYEHUIO.

OpranuzanuonHas GyHKIHS TIEAarormueckoro dKCIepUMEHTa — OTNpeieJIcHUE
HEOOXOJMMBIX YCIOBUU JJISI €€ peain3alud. OTO BOMPOCHI, CBSA3aHHBIE C

MaTepuagbHOW 0a3oi, ympaBieHUYecKHe (YHKIMHM, TOUCK ¢  TOJArOTOBKA
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CHELMABHBIX  KaJpOB, METOJUYECKOE M HHCTPYMEHTAJbHOE OOecreueHne
DKCIIEPUMEHTA.

[TouckoBbIf SKCIIEpUMEHT ObUT MpoBeneH B HapblHCKOM rocyaapCTBEHHOM
ynusepcutete B 2012-2015 rr. Llenpro 7aHHOTO SKCHIEPUMEHTA SABISIIACH IIEPBUYHAS
anpoOarusi pa3pabOTaHHON METOJMKHM OLICHMBAHUSI KauecTBa 3HAHUH, MOJATOTOBKA K
oOy4aroniemMy 3KCIIepUMEHTY.

JanHplii 3Tanm BKIOYaN B ce0s anpoOanuio pa3pabOTaHHBIX TECTOBBIX
3aJlaHui, OJMH U3 OCHOBHBIX aKIIEHTOB KOTOPOTO OBLIM TBOPUYECKHE 3aJlaHUs U Kelc-
METOJI, KAaK WHHOBAlMOHHAs METOJIMKAa OLEHUBAHMS MNpu OOYy4YEeHUH Kypca
MaTeMaTtnyeckuil ananms. HeoOxoamMo ObLIO Takke MPOBECTH OLEHKY C MOMOUIBIO
TE€CTOB MHTEIPUPOBAHHBIX KAYECTB 3HAHUM CTYICHTOB.

[Ipu MOAroTOBKE K IKCIEPUMEHTY MO OPraHU3ALUU OLEHUBAHUS ObUIM YYTEHBI
pe3yJIbTaThl DKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUIM BEIYIIUX YUEHBIX,
UCIOJIb30BaBIIUX TecToBbie MeTouku (MBanosa I'. B., Mnsuna T. A., becnanbsko B.
I1. [41], Panomopt U. JI. u ap.).

Jist mepBuUYHOW ampoOanuu MO  pa3pabOTaHHOW METOJUKE OlEHUBAHUS
HE00X0AMMO ObLIO MPOBOJAUTH HEMPEPHIBHBINA TEKYLIMH KOHTPOJb KauecTBa 3HAHUU
oOyyaroluxcst CTyAeHTOB. lLlenblo OlLleHMBaHUS SBISJIACh OLIEHKA Pa3IMYHbIX
KayecTB 3HAHWM, KOTOpoe co0Oil Mpennoyiarajo TakKKe OIpeAesieHue YpOBHs
yCBOGHHMs 3HaHUM. JlaHHAs METOJWKa MO3BOJISIET M3YYUTh Y4YEOHBIM Mpolecc Ha
OCHOBE OoJiee OOBEKTUBHOTO oOlleHHBaHUsl. (OCOOEHHOCTSIMHU pa3pabOTaHHOU
METOJMKH OLICHUBAHUS SIBJISIFOTCS CIIEIYIOIINE MOKA3ATENMN:

. ONPENIEIICHUE YPOBHS YCBOCHUS 3HAHUM B 3aBUCUMOCTH OT PELLIEHUS TECTOB;

. MOBBILICHHNE OOBEKTUBHOCTU OIIEHKH, KOTOpoe 0ojiee TOYHO COBHAAAET C
CaMOOLICHKOW CTYJCHTA;

. OLICHUBAHUE OIPEACIICHHOIO KAa4eCTBA 3HAHMM — KaK OJHOI0 M3 MOKa3aTesein
ITOJTHOLICHHOTO Ka4eCTBa 3HAHUMU.

B xoze memarorn4eckoro 3KCnepuMEHTa Mbl MPOBEJIA OLIEHKY TaKUX KAdyeCTB
KaK IIOJHOTA, JEUCTBEHHOCTb, CUCTEMHOCTb W MNPOYHOCTH 3HAHMK. C MOMOLIBIO

TPpaAUIUMOHHBEIX METOJ0B B OCHOBHOM ITPOBOAUTCA OLICHKA oO0BbeMa 3HaHHﬁ, NI €CJIN
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TOBOPUTH O KauyecTBax, TO 3TO - MOJIHOTA 3HaHWM. Ha KakoM ypoBHE OHHM YCBOCHHI,
MPUMEHSIOTCSI JTU 9T 3HAHWUS Ha TPAKTHKE, CBSA3aHBI JIM OTH 3HAHUS C JIPYTUMHU
3HAHMSIMHU - BCE 3TH BOIIPOCHI OCTAOTCSI OTKPBITHIMHU.

[To mToram nmpoBeAcHMS OTICHKN KAa4eCTB 3HAHUMA PE3yIbTaThl BEIBOIUIIUCEH B BUJIC
TaOJIULIBIL:

Ta6muma 3.1. Pe3ynbTaThl OIEHKH Ka4eCTB 3HAHUM.

Ne 1|2‘3‘4‘51‘2‘3‘4‘5 1‘2‘3‘4‘5 1‘2‘3|4|5
< % »
: :qE
D
E{ IToaHoTa JleliCTBEHHOCTH CHucTeMHOCTH NPOYHOCTH E g %
S = £ 2
2 = s
1 1 1 111(0([1]1 1 0 1 0 1 0 0 1 1 0 0 1 1 13 65%
2 1 1 1112(0[0]1 1 0 0 0 0 1 0 0 0 1 1 1 1 11 55%
3 1 1 110(21[1]1 1 1 1 0 0 1 0 1 1 1 1 1 0 15 75%
4 1 1 of1(1]0|1 1 0 1 1 1 0 1 1 0 1 0 0 1 13 65%
5 0 1 11021211 1 1 1 1 1 1 1 0 1 0 0 0 0 13 65%
6 0 1 1021|110 1 0 1 0 0 0 1 1 1 1 0 1 0 11 55%
7 1 0 111(1(1]0 0 0 1 0 1 1 0 0 0 0 0 0 0 8 40%
8 1 1 0|01 (1|1 0 1 0 0 0 0 1 0 1 1 0 0 0 9 45%
9 1 0 111(1[0]|0 1 0 1 0 1 1 0 1 1 0 0 0 0 10 50%
10 1 1 o(0|1]0]|1 1 1 1 1 0 0 0 0 0 0 1 0 1 10 50%
11 1 0 111(1[(1]0 1 0 1 1 1 0 1 1 1 1 1 0 0 14 70%
12 1 1 o(0|0]O0]|1 0 0 1 0 0 1 0 1 1 0 1 1 1 10 50%
13 1 0 111(0([1]1 1 0 1 0 1 1 0 0 1 0 1 0 1 12 60%
14 1 1 0O(1]0]0]|O0 1 1 1 1 0 1 0 0 0 1 1 1 1 12 60%
g
H 112 |10 | 9|8 9|8 |9 11 5 12 5| 7 8 5| 7 9 7 7 6 7 161 58%
s E
2
=
X
-]
g 69% 64% 46% 51%
2
5
51
]

JlanHbie TAONUIBI MOJTYYEHBI MO PE3yJIbTaTaM IPOBEACHHS TECTUPOBAHUS Y
ctyneHTtoB rpynmbl M-04 mo cnenmanbHOocTH «Martematukay —Hapbrackoro
rOCYJapCTBEHHOTO yHHBepcHuTera. O0Iee KOJIMYeCTBO CTyIeHTOB B Tpymme — 14 (1-
NpaBWIbHBIA OTBET, 0 — HempaBWIbHBIA OTBET). [IpuMepHO Takue xe pe3yabTaThbl

noinyyeHnsl B rpynnax M-05, M-06, M-07. IlpenomaBarenem Kypca

107



«MareMaTHUueCKUid  aHalU3»  SIBISJICSA  aBTOp  JAHHOTO  JIMCCEPTALMOHHOTO
HCCJICJOBAHHS.

[To kaxxaoMy HMHTETPUPOBAHHOMY KadyeCTBY 3HAaHMM OBLIO 3aJaHO IO 5
TECTOBBIX 3aJaHuil. J[JI1 MpPOBEPKH TMOJHOTHI 3HAHWW MPUMEHSIINCh TECTOBBIC
saganus (1-23), aus oleHKH AeHCTBEHHOCTH 3HaHui 3amanus (24-100), nas oueHkH
CHUCTEMHOCTH M MpouHOoCTH 3a1anus (101-120), koTopbie yKa3aHbl B IPUIOKCHHH.

OCHOBHBIM  3aTPYJHCHHMEM TPU  HCMIOJb30BAHUM JAHHOM  METOAUKHU
OIICHUBAHMS CTaja pa3padoTKa 3aJaHui, KOTOPhIC JOJKHBI ObUTH ONPEASIUTh KaKoe
MMEHHO KaueCTBO 3HAHWU OIEHUBAECTCA. A TakKe ObUIM TPYAHOCTH, CBSI3aHHBIE C
TEM, YTO MPU OLICHUBAHUHU OJHOTO KA4ECTBA, MOKHO OBLJIO YACTUYHO TOBOPUTH, U 00
YPOBHE JIPYroro KauyecTBa 3HAHUIA.

[Tonyuennass Tabiviia MO3BOJIMJIA CHAEJATh aHAINU3 00 YPOBHE KaXIOro H3
MHTETPUPOBAHHOIO KaUeCTBA 3HAHWW B TPYIINE M KaXKJIOT0 CTYJIEHTa B OT/ICJIbHOCTH.
C momoIpio TaOIUIEl B MPOIEHTAX IMOJTYYEHBl KOJWYECTBO MPAaBUILHBIX OTBETOB B
OTHOIIICHUH Ka)KJIOTO M3 Ka4eCTB 3HAHUH.

IToUCKOBBIN IKCHEPUMEHT Aaj CIEAYIOIINE PE3YIbTAThl U BHIBO/IBI:

1) CTYACHTHI W TPEnojaBaTeNd 3aUuHTEPECOBAINCH JIAHHOM  METOJUKOM
OIIEHUBAHMS Ka4eCTBa 3HAHUU CTYJICHTOB;

2) JAHHBIN YKCIEPUMEHT MOBBICHII HHTEPEC CTYJICHTOB K KYpCy MaTeMaTH4eCKOTo
aHajau3a, Tak KaKk €ro METObl MOTYT OBITh UCIIOJL30BAHbI B APYTUX pa3jeiax HayKu
1 cep uenoBeUeCKOM IeITeIHbHOCTH;

3) npernojaBareyid cTaiau oOpamiaTe OOJbllle BHUMaHUS Ha MEXKIPEIMETHBIE
CBSI3M, TaK KaK OHHU SBJISIOTCS OCHOBHBIMU KPUTEPUSIMU TaKUX KadyecTB, Kak
CHCTEMHOCTh U TTPOYHOCT.

4)  OICHMBAaHHE OTJIMYAIOCh OOBEKTUBHOCTBIO M MPO3PAYHOCTHIO, KOTOPOE CTAJIO
CTUMYJUPYIOMHIM (PaKTOPOM TOBHIIIICHHS HHTEpeca K y4eOe cO CTOPOHBI CTYICHTOB.

Eme oguH BBIBOJA, KOTOPBIM MOJYyYEH MO pe3yjbTaTaM OLIEHUBAHUSL TO, YTO
OOJIBIIMHCTBO CTYJACHTOB HE CHPABJISETCA C 3aJaHUSIMH TBOPUYECKOTO XapakTepa.

BO3M0)KHO, 9TO CBA3aHO C TCM, 4YTO IPCIIOoAaBaATCIN U CTYACHTBI M3YYAlOT KYpPC Ha
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OCHOBE MHUHUMAJIbHBIX TpPEeOOBAaHUNA K YPOBHIO 3HAHUM B COOTBETCTBUU C
roCyJapCTBEHHBIMH 00pa30BaTEIbHBIMH CTaHIaPTaAMHU.

B 1menoM moucKOBBIA 3KCHEPUMEHT Jal BO3MOXKHOCTh NMPUMEHEHUS! JaHHOM
METOJMKHA OICHUBAHUS B LEJISIX IMOBBIINICHUS KauecTBa 00pa3oBaHUS B LIEJIOM U
KauecTB 3HAHUH B YACTHOCTH.

3.2. Pe3yabTaThl eIaroruyeckKoro 3KCnepuMeHTa
OO0yuarouuii JKCIEPUMEHT

OOyuaromuid dKCHepUMEHT MpoBoawics B HapblHCKOM TrocygapcTBEHHOM
yHuBepcutete  uMeHn  C.HaamatoBa,  MCCBIKKYJIBCKOM  TOCYyAapCTBEHHOM
yauBepcutete umeHn K. TerapicranoBa, B 2015-2020 rr. O0y4arommii SKCIepUMEHT
MO3BOJIMII TIPOBEPUTH OCHOBHBIE MOJIOKEHUS UCCIICIOBAHMS U BBISIBUII OOBEKTUBHYIO
XapaKTEPUCTUKY COBPEMEHHBIX METOJIOB OLICHHUBAHUSI.

OCHOBHBIMM  TOKa3aTeIsIMU PE3YJIbTATUBHOCTH HCMOJIb3YEMBIX METOOB
OLICHUBAHUS CTaJIU:

o ompezaeneHue kodpdunuenta 3pHEeKTUBHOCTH;

e CpaBHEHHUE PE3YJIbTATOB TPAJULIMOHHBIX U COBPEMEHHBIX METO/I0B OLICHUBAHMSI;
o TIOBBILICHHUE YPOBHS CAMOOLEHKH CTYACHTOB;

e COOTBETCTBHE BHYTPEHHEU (CaMOOIIEHKA) U BHEIIHEHN OIICHOK KaueCTBa 3HAHUM;
o TOBBIIICHHE MOTHUBALIUH K U3YUYEHHUIO HHTETPUPOBAHHBIX TUCIUILIMH.

OCHOBHOM 11€J1bI0 00YYaIOIIETO AKCIIEPUMEHTA SIBIISIETCS:

o IIUPOKOMACIITAOHOE MCIIONIb30BAHUE COBPEMEHHBIX METOJIOB OLIEHKU KayecTB
3HaHUU CTYJEHTOB B XOJI€ BCETO Mpoliecce 00yUeHHUs.

o 000CHOBaHUE OOBEKTUBHOCTH OIICHKA HAa OCHOBE pa3pabOTaHHBIX METOJ0B
OLICHMBAHUS KaueCTB 3HAHUMU.

OCHOBHBIMU METOAAMM OOY4YarOIIEero AKCIEPUMEHTa CTalli IeJaroruyeckoe
TECTUPOBAHUE W KEHC-METOJ, a TaKkKe MX KOMOMHUpOBaHHE. DKCIEpUMEHTAIbHAS
paboTta mpoBeJieHa B Ipollecce M3ydeHus: Kypca «MareMaTuuecKkuil aHaau3» cpeau
CTYIACHTOB TIEpBOTO M BTOPOrO Kypca, OOydYaromMXcsi [0 HalpaBJICHUIO
«Marematuka». Kypc «Maremarnueckuil aHamu3» sBIseTCs 0a30BbIM KypcoM -

OCHOBOH JJIA I[ElJ'IBHCﬁIHGFO OCBOEHHS OOJIBLITMHCTBA cricouajJdbHBIX AUCHUIIINH.
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[IpuMeHeHne HOBBIX METOJIOB OLIEHUBAHMS HA PA3HBIX YPOBHSAX YCBOEHHS MO3BOJISIET
NOJy4uTh 00J1ee 00BbEKTUBHYIO HH(OPMALIHIO 00 YCIIEBAEMOCTH CTYACHTOB.

OKcrnepuMeHTallbHass ~ paboTa  MpoBEelEeHAa MNpU  HU3YYEHUM  pas3zena
«IIpon3BojiHast U €ro MPUMEHEHHUE», TAK KAK 3TOT pa3/eil ABJIAETCS KIIOYEBBIM U
OJHUM U3 OCHOBOIIOJIATAIOIIMX HpU  (QOPMUPOBAHUU  IPO(ECCUOHATBHBIX
KOMIETEHIIMA. 3HaHME JaHHOTO pa3Jelia Ha BBICOKOM YypOBHE (DaKTUUECKU
dbopmupyeTr (pyHIaMeHTampHYI0 ©0a3y Oyaymiero croeruaiucra B 00JiacTv
MaTE€MaTUYeCKUX 3HAHMW. OTOT pPa3fes TaKKe TECHO CBA3aH C IPAKTHYECKOU
HaIPaBJIEHHOCThIO MATEMATUKH, €0 MPUKIIATHBIM XapaKTEPOM.

B xozxe skcniepumeHTa ObLUTM OTOOPAaHbI SKCIEPUMEHTAIBHBIE U KOHTPOJIbHBIE
rpynnsl. B skcniepumente ObUH 3aieiicTBoBaHbl 123 cTynenTta 1-ro m 2-ro Kypca,
oOy4aromyecs: 1Mo HarpasieHuto «Marematuka. beuii npoBeieHbl KOHCYIbTAIMU C
IpenoAaBaTe/siMi, BeIylUMU Kypc «MaremaTuueckuid aHanus», OblUl clejaH
aHaIW3 pas3fena, BBIIEIEHBI 3JIEMEHTBI, KOTOPbIE CTAJIM OCHOBHBIMHU KIIFOUEBBIMU
NoKa3zaTesIMU KadecTBa 3HaHU. OOCyX/IeHbl pa3padOTaHHbIE 3aJlaHUs TOMCKOBOIO
HKCIIEPUMEHTA ISl OEHKH KaueCTB 3HAHUU.

Hcxons u3 TpeOoBaHMM K KadyecTBY 3HAHUI CTYJEHTOB OBLIM ONpECICHbI
uenu skcrnepuMeHTa. OCHOBHOHM LEIbI0 OBUIO MOJIyYeHHE OOBEKTHUBHOW OLIEHKH,
OpUMEHSsT pa3pabOTaHHYIO METOJMKY OIICHMBAHMSI MHTETPUPOBAHHBIX KauecTB
3HaHM. Tak TpW M3y4EeHUM TEOPETUYECKOrO0 Marepuaia B TEKYLIEM KOHTpPOJIE
INPUMEHSAIM HWHCTPYMEHTBI, NO3BOJISIIOIIME CYAWTh O TOJHOTE 3HAaHWW, Ha
NPAKTUYECKUX  3aHATUSAX  HUCIOJNb30BAIM  TECThl, MO3BOJIAIOIIME CYAUTh O
NEUCTBEHHOCTH 3HaHWW. CHCTEMHOCTb 3HAHMM OLEHUBAJACh MPU PYOEKHBIX
KOHTPOJISIX, a IPOYHOCTh 3HAHHUI OLIEHUBAJIACH YK€ B UTOTOBOM KOHTPOJIE.

B xozme mnemarormdeckoro SKCHEpUMEHTa CTyAEHTaM, OOy4aroluMcs 10
HampasieHulo «MaTemMaTuka» Mbl IPOBEIM OLEHKY 3HaHUU 10 JMCLMIUINHE
«MatemaTnueckuii ananuszy». CormacHoO TpeOOBaHMSIM Kypca, CTYIEHTHI JOJIKHBI
3HaThb OCHOBBI JIU(D(PEPEeHIHATBHOTO HCUYUCICHUS KaK (PYHIaMEHTAJIbHYIO YacTh

BCCTO MATEMAaTHU4YCCKOI'O 06p&30BaHI/I${. HpI/I 9TOM OHH AOJDKHBI YMCTH NPUMCHATDH
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CBOM 3HAHHA B PpPa3IM4HBIX OTPACIAX HAYKHM, Ha IPAKTUKC W B CMCIKHbBIX
JUCIHHUIIIIMHAX TaKHUX, KaK (I)I/I3I/IKa, 9KOHOMMKA, OIITUMH3AIHA, MOACIUPOBAHHC.

B pa3aciic ((HpOI/ISBOI[HaSI H Cro nNpuMCHCHHC» OCHOBHBIMU JJICMCHTAMH
ABJIAIOTCA CIICAYIOINUC IMOHATHA, KOTOPBIC XAPAKTCPUIYIOTCA TAKMM Ka4CCTBOM, KaK

MOJIHOTA 3HAHUM:

. IPOU3BOJHAS — KaK CKOPOCTb;
. KacareiabHast K rpaduKy QyHKINH;

. OIpe/ieNICHUE POU3BOIHOM;

. HEIpePbIBHOCTD AU(dhepeHunpyeMon pyHKINY;

. MpaBHJIa BEIYKCIICHUSI IPOU3BOIHBIX;

. IPOU3BOAHAS CJIOKHON QPYHKINU;

. MIPOM3BOIHAS CTETIEHHON (PYHKIINM;

. POU3BOAHAS TOKA3aTeIbHON (DYHKIUY;

. IPOU3BOAHAS JIorapuPMUUECKON QyHKIUY;

. MPOM3BOHAS TPUTOHOMETPUIECKON (DYHKITUY;

. norapupmuueckoe auddepeHupoBaHue;

. OJTHOCTOPOHHUE MPOU3BOJIHEIE;

. IPOU3BOIHBIE TUIEPOOINUECKUX (DYHKIIHIA;

. Ipou3BOAHAs PYHKIMH, 3aJaHHOW MapaMeTpUIECKH;

. MIPOM3BOIHAS HESIBHOU (DYHKIIWY;

. onpenenenue nuddepeHimana;

. npasuia 1uQpepeHIpoBaHus;

. MIPOU3BOHBIE BHICIIIUX MOPSIKOB;

. MIPOM3BOIHBIE BBICIINX MOPSIIKOB JUIsl HEKOTOPBIX 3JIEMEHTapHbBIX (QYHKLUHI;

. dbopmyna JleliOHuia;

. MIPOU3BOIHBIC BBICIINX MOPSAKOB (DYHKIIHMA, 3aIaHHBIX MTAPAMETPUICCKU;
. MIPOU3BOHBIC BBICIITNX MOPSIAKOB CIOXKHOW (PYHKITUY;

. IIPOU3BOJIHBIE BBICIIMX MOPSIKOB JIJIsT 00paTHOW (PYHKITUH;

. MIPOU3BOIHBIC BBICIINX MOPSIAKOB HESIBHON (DYHKITNU;

. nuddepeHIanbl BRICIINX MOPSIKOB;
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. Teopema Posus;

. teopema Jlarpanxa;

. Teopema Koy,

. npaswiio Jlonurans;

. IpU3HAKU BO3pACTaHUs U YObIBaHUS (QYHKLIUU;
. MaKCHMyM U MUHUMYM (YHKIIUH;

. BBIMYKJIOCTh U BOTHYTOCTb TpauKa;

. TOUKH Ieperuoa;

. ACUMIITOTBHI.

JIeiCTBEHHOCTh 3HAHUM M YaCTUYHO NMPOYHOCTH NPOSIBIAETCA NPU W3yUYECHUH

TaKUX IOHIATHUN U UX CHCTCM, KaK:

. HEKOTOpbIE 33/1a4l (PU3HKH, CBA3aHHBIE C TPOU3BOIHOM;

. npupaiieHue QyHKIIH;

. r€OMETPUYECKHE 3a/1a4U, CBA3aHHBIE C IPOU3BOAHON;

. BBIYHCIICHHUE TPOU3BOTHBIX;

. BBIUMCJICHUE MTPOU3BOJHBIX BBICHINX MOPSIKOB;

. HanOOJIbIIME U HAUMEHBILINE 3HaYeHUs1 (DYHKIINH;

. HaXO0/IeHUE UHTEPBAJIOB MOHOTOHHOCTH (DYHKIIMH;

. BBIUMCJIEHUE SKCTPEMYMOB (DyHKIUH,;

. HAaXO0XKJIEHUE TOYEK Meperndoa, MHTEPBAJIOB BOTHYTOCTH U BBIITYKJIOCTH;
. oO1ree uccienoBanue QyHKIINH.

CHUCTEMHOCTh M ITPOYHOCTDH 3HAHUUA MOYKHO IMPOBCPHUTHL C IMOMOIIBIO TaKHUX

CHCTEM IIOHSTHH, KaK:

. BBIYMCIIMTEIIbHBIE 3a]a4H;
. npuMeHeHue popmyisl Telnopa;

. 3aJlayM Ha OThICKaHUE HAaHOOJIBLIETO U HAMMEHBIIETO 3HAaUCHUH;
. npUOIMKEHHBIE BHIYUCIICHUS;

. IPOU3BOJIHAS KAK CKOPOCTh U3MEHEHHS,;

. PUMEHEHNE IPOU3BOAHON B (PUBHKE.
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33I[3HI/I$I Ha OICHKY Ka4dcCTBa 3HAHMH COCTaBJISLIUCH C IIOMOIIBKO TCCTOB U B
3aBUCUMOCTU OT YPOBHS YCBOCHUIA 3HAHUN HCHOJIb30BAINUCH cdieayromue BHUIbI

TCCTOBBIX SaﬂaHHﬁ. I[JISI OLCHKH IIOJHOTHI 3HAHUM COCTaBJICHBI CICOYIOIINC BHUIbI

TCCTOB:
. TCCT- OIIO3HAHUC,
. TCCT-COOTHOIICHUC.

OneHka nefCTBEHHOCTH ITPOBEPSIACh TECTAMHU CIICTYIOIIUX BUJIOB:

. TECT MOJCTAaHOBKA,;

. KOHCTPYKTUBHBIU TECT;
. TeCT-3a/1a4a;

. TECT-IIPOLIECC.

CHCTEeMHOCTh M TPOYHOCTh 3HAHUKA TPEOYIOT OT CTYIAEHTOB TBOPYECKOIrO
[0JIX0/J]a 1 OCHOBHBIMU METOJIaMH OLIEHUBAHUS CTAJIM CUTYallMOHHBIE 33/1auu (TE€CTHI-
3aaun). DTU 33Ja4d OXBATHIBAIOT UIMPOKUN CHEKTP MAaTEeMAaTUYECKUX 3a/ay TaKuX,
KAaK HECTaHJIapTHBIE, TEKCTOBBIC Y MPUKJIAIHBIE 3a0a4l. 3€Ch TAKKE MPUMEHSICA U
TECT-IIPOLECC ISl OLICHKU IPOYHOCTU TEOPETUUECKUX 3HAHUU.

B cootBeTcTBUM ¢ TpeOOBaHUSAMU, 3aJaHUSI JJI OLICHKU COAEPKaIu KaK T€CThbI
OTKPBITOIO THIMA, TaK M 3aKPBITOrO THUIA. TECThI 3aKpBITOIO THUIIA B OCHOBHOM
UCITOJIB30BAIMCh ISl OLEHKHM IIOJHOTHI 3HAaHUM, YaCTUYHO AeCTBEHHOCTH. OHHU
MpeanojaraloT coooil BEIOOP OJHOTrO MPaBHIBHOIO OTBeTa. HempaBuibHBIE OTBETHI
noo0paHbl TaK, 4YTO HEIMOJIHOIICHHOE YCBOCHHME 3HAHUM XapakTepu3yercs HX
BBIOOPOM, UJIM HEBHUMATEILHOCTBIO U CIIy4YalHOCTBIO BBIOOpA OTBETOB.

IIpouecc oneHuMBaHUs KayeCTB 3HAHUM CTYNEHTA OCYIIECTBIUICHA, KaK U BO
BpEMs M3YyYE€HHUs, TaK U IIOCJIE OKOHYAaHUA M3ydeHus pasnena «lIpowsBonHas u ee
npuMeHeHue». Bo BpeMs 3aHATHII MOXHO OBUIO OLEHUTh MOJIHOTY 3HAHUU C
MOMOIUIBIO TECTOB, COJEPKAIINX B ceOe TEOPETUUECKHUI MaTepual, a TakkKe MPOCThIe
HaBBIKM MPUMEHEHHS 3TOM TEopuu Mo oOpasiy. 3afgaHus 0ojiee CI0KHOTO YPOBHS
IIpeUIarajiuch CTYAEHTAM I10CJIE OKOHYAHWS U3YUYEHHUs pas3zera.

3amaHus U1 OUEHKH MHTETPUPOBAHHBIX KAYECTB MPUBEICHBI B MIPUIIOKEHUU.

I[J'ISI OLICHMBAHUS KadyeCTB 3HAHUU CTYACHTOB HMCIIOJb30BAJIMCh IICAArOrH4CCKUC
113



TECThI Pa3HbIX BUJIOB, KOTOPHIC OMMCAHBI B YETBEPTOM maparpade BTopoi riassl. [1o
pe3ysbTaTaM MOMCKOBOTO SKCIIEPUMEHTA ObLUTH pa3paboTaHbl U JOTOTHEHBI 3aIaHUS
[0 OIEHUBAHMIO KaXJO0ro M3 KadecTB 3HaHUU. C ydeToM BcexX IMOKazaTeled u
2JIEMEHTOB 3HAHWW TMpOBEJCHA KiaccuPuKanus 3aJaHUuN 10 ypPOBHSAM KadecTBa
3HaHWU. 3aaHust U9 OLICHUBAHUS TOJHOTHI 3HAHUW OMPEIENISIIOT HU3KU YpOBEHb
KauecTBa 3HAHWMA, 3aJaHusl JUIs OIICHUBAHHS JICHCTBEHHOCTH OMPEICISIOT CpPEeIHUN
YpOBEHb KadecTBa 3HAHWH, 3aJaHUS MJII OICHUBAHWS CHUCTEMHOCTH W TIOJTHOTHI
OTIPEMIETISIOT BEICOKHI YPOBEHBb KaueCTBa 3HAHUM.

Tax oreHka MOTHOTHI 3HAHUH MPETyCMAaTPUBAIO COOOH MPOBEICHUE TEKYIIETO
KOHTPOJISI TIPH HW3YyYCHHH pasfeia. B KOHTPOJIBHBIX Tpymmax TEKYIIUW KOHTPOJIb
MPOBOJMIICS 0€3 KaKMX-TMOO WHCTPYKIUMH W 3HAHUS MPOBEPSUIUCH KaK OOBIYHBIM
TEKYITUH KOHTPOJIb BCEX 3HAHWUU B IeJoM. J[JI1 3KCIIEpUMEHTATBHBIX TPYIIT OBLI
MPOBEICH KPATKUM HMHCTPYKTAX O IEJSIX TECTUPOBAaHMs, OBbUIM BKpaTle JdaHbl
WHCTPYKIIUM O METOJIE OIICHUBAHUS, KOTOPBIN MPEICTaBIIeT COOOW HENpepbhIBHBINA
MPoIecC KOHTPOJIS M CaMOKOHTPOJISA. Pe3ynbTarhl OllCHWBaHWS B KOHTPOJIBHBIX U
HKCIIEPUMEHTAJIbHBIX TPYIIaxX MOKa3aHbl B Clenyronmx tTadaumnax 3.2, 3.3, 3.4.

Ta6nuna 3.2. [Tokazarenu oleHUBaHUs MOTHOTHI 3HAHUN CTYJEHTOB

KOJIMYECTBO CTYJCHTOB OTBETHBIIUX MPABUIEHO
KOJIMYECTBO KOJIMYECTBO
I'pymma Ha Gosee 9 Ha 6onee 6 Ha MeHee 6
CTYJIEHTOB 3aJaHuN B % B % B %
3a7laHui 3a/1aHU 3a1aHUI
DKcIeprUMeHTaIbHAS 60 10 17 28% 31 52% 12 20%
Konrposbhas 63 10 14 22% 30 48% 19 30%

Ha ocHoBe 3T0# TabnuIlbl MOCTPOCHA TUCTOTPAMMA.
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60%

52%

M zHcnepUMEHTANBHAR
W xoHTpoAEHEA

Gones 9 Bonee & MeHee 6

HOMHYECTBO CTYAEHTOB OTEETHELUMWX NPAaBHIBHO

Puc.3.1 - 'ucrorpamma o1ieHUBaHuUs MOJTHOTHI 3HAHUM CTYIEHTOB.

AHaJIOTHYHO  OBLIU IIOJIYUCHBI  JTAHHBIC 00 OLICHKC I[eﬁCTBeHHOCTI/I,

CUCTCMHOCTH M IIPOYHOCTH 3HAHUU. PGSYJ'II)TaTBI OKCIICPUMCHTA IIPUBCACHLI B

tabmuiax 3.2-3.5, Ha OCHOBE KOTOPBIX TOCTPOEHBI THUCTOTPAMMBI IS

CPAaBHUTCIIBHOI'O aHAJIN3a.

Ta6numna 3.3. [lokazarenu oleHUBaHUs JTEHCTBEHHOCTH 3HAHUM CTYICHTOB

KOJIMYECTBO CTY/ICHTOB OTBETHUBIIIHMX NMPABHIBHO
KOJIMYECTBO | KOJHUYECTBO | Ha OoJiee Ha Ooiee Ha McHee
I'pynna
CTY/ICHTOB 3aJ]aHui 9 B% |6 B% |6 B %
3aJaHuH 3aJaHuH 3aJaHuH
OKcreprMeHTabHas 60 10 19 32% 33 55% 8 13%
KoHuTponbHas 63 10 19 30% 30 48% 14 22%
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60% -

50% -

40% -

30% -

20% -

10% -

55%

8%

32%

M 3KCcnepumMmeHTanablk
22% P A

B KOHTPOAAYK
13%

0%

94aH Ken 64aH Ken 64aH a3

KONn4ecTBO CTYyA4EeHTOB OTBETUBLUUX NPABU/IbHO

Puc.3.2. 'ucrorpamma olieHMBaHUS IEUCTBEHHOCTH 3HAHUN CTYJEHTOB

Ta6J'II/IHa 3.4. Ilokazarenu OLICHUBAaHUI CUCTCMHOCTH 3HAHUU CTYACHTOB

KOJIHYECTBO CTYAECHTOB OTBETHBIIMX MPABUILHO
KOJMYECTBO KOJIHYECTBO
I'pynna Ha Goiee 9 Ha Ooiee 6 Ha MeHee 6
CTY/ICHTOB 3aJaHUi B % B % B %
3aJaHUuN 3aJaHuN 3aJaHuN
OkcnepuMeHTaNbHast 60 10 12 20% 36 60% 12 20%
KonTtponsnas 63 10 10 16% 32 51% 21 33%
70%

M sHCnepUMEHTANBHEA
B xoHTpOAEHER

Gones 9 Bonee & MeHee 6

HONMHUYECTBD CTYAEHTOB OTEETHBLUKWX NpPaBHNLHD

Puc.3.3. I'ucrorpamma oL€HUBaHUSI CACTEMHOCTH 3HAHUM CTYJEHTOB
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Tabnuma 3.5. Iloka3zaTenu olleHUBaHMsI MPOYHOCTH 3HAHUMN CTYJCHTOB

KOJIMYECTBO CTY/ICHTOB OTBETHBIIMX MPABHIHLHO
KOJIMYECTBO KOJIMYECTBO
I'pynna Ha 6oxee 9 Ha 6onee 6 Ha MeHee 6
CTYACHTOB 3aaHAi B % B % B %
3aJJaHUI 3aJaHuH 3aJaHUH
DkcnepuMeHTaNbHast 60 10 21 35% 34 57% 5 8%
KonrponbHas 63 10 16 25% 35 56% 12 19%
60% YL S6%
50%
40%

M 3KCNEpUMEHTABHAR
a8z W xoHTpoARHEA

Gones 9 Bonee & MeHes 6

HONMHYeCTBO CTYASHTOB OTEETHELUMX NPaBUIEHD

Puc.3.4. I'ncrorpamma onileHHBaHUs MPOYHOCTH 3HAHUM CTYJIEHTOB

OKCIEpUMEHT MPOBOAWICS B dKCIEPUMEHTAIBHBIX rpynnax M-05, M-06, M-
07, M-08 mno HampaBneHuro «MaremaTtuka» HapbpIHCKOTO TOCYIapCTBEHHOIO
YHUBEPCUTETA W B KOHTPOJIbHBIX Trpynmax M-05, M-06, M-07, M-08 mno
HampasieHuo «MareMaTtnkay HCCBIKKYJIBCKOIO TOCYAapCTBEHHOIO YHHMBEPCHUTETA.
OO111ee KOJIMYECTBO CTYIEHTOB, YYaCTBOBABIUX B 00yYaroIieM dKcrepumente — 123,
U3 HUX B OKCIEpPUMEHTANbHBIX Tpymnmnax -60, B KOHTPOJBHBIX rpymnmax — 63.
KonnuecTBo 3aaHuii M0 OLEHUBAHUIO KAXKIOTO MHTEIPUPOBAHHOTO KayectBa -10.
CryneHTsl, BBINOIHUBIIKE Oosiee 6 3aaHMii, NOJydYalH MOJOKUTEIbHYIO OLIEHKY IO
KOKJIOMY U3 TNOKaszarened kadecTBa 3HaHUMU. OCHOBHBIE MOKAa3aTelu 3KCIEPUMEHTA
npuBesieHbl B Tabnuuax 3.2.-3.5. u B rucrorpammax 3.1.-3.4.

[To naHHBIM SKCIEPUMEHTA MBI TPOBEPWIM THUNOTE3y 00 3h(EeKTUBHOCTH

SKCIIEPMMEHTA C TIOMOILBIO KpuTepus y 2 IupcoHa.
117




beinma cocrtaBneHa cnemyromas TaOnuIla MO JAaHHBIM TaOmumbl 3.2. s

BBIUMCIIEHHs Kod(uimenTa y2 no popmyie

(01j=Eij)?
XZ = "i,lzlzylzle—ij] (31)1

rae Ojj — (akTHueckoe 3HauYeHHE COOTBETCTBYIOIIEH 4acToThl, Ejj — Teopernueckoe
3HAYEHHE COOTBETCTBYIOIIEH YACTOTHI.

JUIst  BBIYUCICHHUS TEOPETHYECKUX YACTOT MO KaXIOMY YpPOBHIO ISt
skcnepumenTainbHor (BI') u konTponsHoi (KI') rpynm Obuid cAenaHbl ClEAYIONTUE
pacueTsl.

J11st oripeiesieHnst TEOPETUUECKOM 4acTOThl BBICOKOTO ypoBHs D" HeoOxo1uMo
CJIIOXKUTh (PaKTUUECKUE YacTOThl mepBoro ctoyidna (17+31+12=60) u yMHOXKUTH Ha
CyMMY TIO CTPOKE «BBICOKMII ypoBeHb» (17+14=31). 3arem mnpowusBelcHUE
60*31=1860 paszmenuTh Ha o0OIIee KOJUYECTBO HaOMIOACHUM, TO ecTh Ha 123.
[Tomyunm 1860/123 = 15,1. AHaNOrMYHO BBIYUCISUINCH JIPYTUE 3HAYCHUS
TEOPETUUYECKUX YacToT. JlaHHBIE MpeACTaBICHBI B Ta0HIe 3.6.

Ta6nuna 3.6. Tabauna JaHHBIX MO pe3yJibTaTaM SKCIEPUMEHTa JIJIsi TOJTHOTHI

3HAHUHU
Yposenn dakTHYECKHE YACTOTBI TeopernyecKkue 4acToThl
copMHPOBAHHOCTH BCEro
MOJHOTLI 3HAHUI A KT’ I KT’
BBICOKHUI 17 14 31 15 16
cpenHmii 31 30 61 30 31
HU3KUH 12 19 31 15 16
Bcero 60 63 123 60 63
Janee o gpopmyse (3.1) a1 3HaUEHHS Y2 BEIYUCIUM €r0 3HAUCHHE.
HNmeem
17-15)2 14—-16)? 31-30)2 30-31)2 12-15)? 19-16)2
2=( )_|_( )+( )_l_( )+( )_l_( ) — 1,82 (3.2)
15 16 30 31 15 16

B Harrem ciydae ctenenb ¢cBo00 bl paBeH V=(3 - 1)(2 - 1)=2 u coriacHo TabJIMYHBIM
JAHHBIM JUJISI V=2 KpUTHUYECKOe 3HaueHus KoddduureHta Xu-KBaapaTr COCTaBISET
5,991 npu 3nauenun p=0,05. [lonydyennoe 3Hauenue 1,82 < 5,991, yto roBopur o
TOM 4YTO PE3YIbTaThl SKCIEPUMEHTAIBHON TPYyNMbl OTIMYAIOTCA OT PEe3yJbTAaTOB

KOHTpOJII:HOfI rpyainsl, M[OpHYEM YHUCIIO CTYACHTOB C BBICOKHM MW CPCIHHUM

118



pe3yJIbTaTOM B

OKCIICPUMCHTAJIBHBIX TI'pPyIIIax BCTPCHAKOTCA  Yallc

4CM B

KOHTPOJIBHBIX I'pYIIIIax. OTHn PE3YJIbTATHI IMO3BOJIAIOT TOBOPHUTH O TOM, 4YTO ITOJHOTA

3HAHUU YCBOCHA B 3KCIICPHUMCHTAJIBHBIX I'PYIIIIaX OoJiee BHIIIIC YEM B KOHTPOJIbHBIX

rpynmnax.

AHAJIOTUYHO OBLIH IIPOBCPCHBI PC3YyJIbTATBI JIA I[GﬁCTBCHHOCTH 3HaHHﬁ,

CHUCTCMHOCTH, 3HAHUU U IMPOYHOCTHU 3HAHUU. ]_IaHHI)Ie IMPUBCACHBI B PC3yJbTaTax

cleayrommx Ta6J'H/IH N HIOKCITPUBCACHHBIX BBIYUCIICHUAX 3HAUYCHUA XI/I-KBaI[paT.

Tabmuma 3.7. Tabnuua JaHHBIX 10 pe3yibTaTaM JKCIEPUMEHTa  JUIs

JIEUCTBEHHOCTH 3HAHUU

YpoBenb daxkTHYECKHE YaCTOThI Teopernueckne 4acToOTHI
cu(l)opanOBaHHOCTn . 51 KT BCEro 1 KT
JeMCTBEHHOCTH 3HAHUI
BBICOKM I 19 19 38 19 19
Cpennuii 33 30 63 31 32
Huzkuit 8 14 22 11 11
Bcero 60 63 123 60 63
19-19)2 19-19)2 33-31)2 30—32)2 8—11)2 14—11)2
2=( )+( )+( )+( )+( )+( )=1,71 (3.3)
19 19 31 32 11 11

Tabmuua 3.8. Tabmuma maHHBIX 1O pe3yjibTaTaM dKCHEpPUMEHTa IS

CUCTEMHOCTHU 3HAHUM

YPOBeHI) (I’aKT]/I‘ICCKI/Ie qJacToThl TeopeTuqecmle qJacTroTbl
C(l)OpMHpOBaHHOCTI/E T KT BCEro 31 KT
CUCTEMHOCTH 3HAHHNHU

BBICOKH 12 10 22 11 11

Cpennnii 36 32 68 33 35

Husknii 12 21 33 16 17

Bcero 60 63 123 60 63

12-11)2 10—11)2 36—33)2 32-35)2 12-16)2 21-17)2

2=( )+( )+( )_I_( )+( )+( )=2,80 (3.4)
11 11 33 35 16 17

Tabmuua 3.9. Tabmuma pmaHHBIX 1O pe3yjibTaTaM dSKCIEpPUMEHTa IS

MPOYHOCTH 3HAHUU

Yposenn PDakTHYECKHE YACTOTHI Teopernyeckne 4acTOTHI
c¢(pOopMHPOBAHHOCTH BCero
r(ll;opqﬂolc)Tu 3HAHMH 9T KT 9T KT
BBICOKM 21 16 37 18 19
Cpennuit 34 35 69 34 35
Hu3skwnii 5 12 17 8 9
Bcero 60 63 123 60 63
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_ 2 _ 2 _ 2 _ 2 _ 2 —_0\2
2 _ (21-18) + (16—19) + (34—34) + (35-35) 4 (5-8) + (12-9)
18 19 34 35 8 9

= 3,50 (3.5)

3HaueHus kputepus y> IlupcoHa BO BCEX CIydYasX MEHBHIE KPHTHYECKOTO
3HAYEHHsI, YTO TO3BOJIAT CyAUTh 00 3P(HEKTUBHOCTH MPOBEIACHHOIO SKCIIEPUMEHTA,
TaK KakK TOJIOKUTENIbHbIE PEe3yJbTaThl JKCHEPUMEHTAJIbHBIX TPYII BHIINIE YEM B
KOHTPOJIbHBIX TPyTIax.

DKCHepUMEHT MoKa3aja BO3MOKHOCTb OIEHUBAHUSI C IOMOIIIbIO pa3paboTaHHOM
METOJMKH, KOTOpas JaeT OoJjiee TIyOOKYyH0 M aHAJIMTHYECKYIO HH(OpManuioo o
KayecTBE 3HAHWUW CTYyJIEHTOB. Pe3ynmpTaThl OICHHBAHHUS OKa3bIBAIOT MOMOIIL MpHU
OpraHu3alMy JaJbHEHIIEro yueOHOro npouecca M MpenojaBaTessM, U CTYJEHTaM.
[ToBpImaeTcst UHTEpPEC K M3YyYEHUIO TIPEIMETA, OIICHKA CTAHOBUTCS MOTHUBHUPYIOIIUM
(dakTopoM, OLEHKa M CaMOOLIEHKa B3aUMHO JIONOJHSIOT Jpyr Jpyra, OHHU
npuOIMKalOTCd K OJMHAKOBOMY 3HAUEHMIO, TO €CTh OIIEHKa MpuoOpeTaer
O00BEKTUBHOCTh U HE3aBUCUMOCTh OT CYOBEKTOB YU4EOHOTO IpoIlecca.

1o uroram skcrepuMeHTa MOKHO CKa3aTh CIIEIYIOIIEE:

1. B memoM npoBEAEHHBIM OKCIEPUMEHT JOCTUT ITOCTABJICHHOW  LEJH.
OKCHEpPUMEHTAIBHO  BbISIBIEHA  3(QQPEKTUBHOCTh  pa3pabOTaHHONM  METOIUKHU
OLICHMBAHUS KaueCTB 3HAHUI CTyJIeHTOB. B xo1e mpoBeeHus SKCiepuMeHTa 3HaHUs
OLICHWBANCh TpOsiBICHHEM ero kadecTB. CPOpMHUPOBAHHOCTh  MOJHOTHI,
JNEHCTBEHHOCTH W  CHCTEMHOCTH 3HaHUM, KOTOpble B KOHIE MOJy4alu
NOJTBEPXKJIECHUE CBOEM  MPOYHOCTHIO, TO3BOJSIIM  OOBEKTUBHO  OLIEHUBATH
proOpeTEHHBIC TTOJHOIICHHBIE 3HAHUSI CTYICHTOB.

2. Hcnonp3oBanne pa3pabOTaHHONW METOAMKH MO3BOJISET MOJIy4aTh HHHOPMAITHIO
HE TOJBKO O KadecTBax MPUOOPETEHHBIX 3HAHWW, HO W TOBOPUTH O TOBBIIICHUU
MOTHBALlUM K OOYUEHHUIO, CUCTEMAaTH3alMl MEXIIPEAMETHBIX CBSI3€H B pa3iMuYHBIX
oOnacTsX Haykd, (HOPMUPOBAHHIO YHHUBEPCATBHBIX U  MPO(PECCHOHATBHBIX
KOMIIETCHIIN, CaMOOIICHMBAaHWE TPUOOpETaeT 3HAYMMYI0 pPOJb B CHCTEME
OLICHUBAHUSI.

3. Pa3paboTanHasi METOMKa HA OCHOBE MPOBEJECHHOTO SKCIEPUMEHTA MO3BOJISET

TOBOPUTH O BO3MOXXHOCTAX IOBBIIICHUS YPOBHSA Ka4CCTBA O6p&30BaHI/IH.
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BbiBOABI 0 TPeTHEH IJ1aBe
Tpethss T1naBa ObUla TIOCBSIICHA NPUKIAIHBIM  ACIEKTaM  METOJUKHU
OIICHUBAHMS KaueCTB 3HAHUH M HOCHIJIAa COO0M 0000IIAOIIMI XapaKTep.
B nmepBoi dYacTM [HaHHOM TJIaBbl OCHOBHOE METOJUKE IPOBEIICHUS
MeIJarOTMYECKOTO JKCIIEPUMEHTa, W3Y4YeHbl OCHOBHBIC (YHKIIMU TMPU peaTU3alUU

neJarorn4cCKoro OKCIICPUMCHTA. OcHOBHBIC (b}’HKHI/II/I IIeaJaroru4cCKoro

9KCIICPUMCHTA,

L JAUarHoCTHYCCKasd,

L IIPOTrHOCTUYCCKA;

L OpraHu3aliMOHHAsA;
L HUCIIOJTHUTCIIbCKAsA,
L AHAJINTHUYCCKAasd.

Bo BTOpoii 4YacTu oOmNuUChHIBaeTCA MPOLECC MPOBEIEHUS I€1aroruueckoro
JKcIepruMeHTa. Ha mepBOM MOMCKOBOM 3Tale SKCIEPUMEHTa IMPOBEACH aHaIn3
NPUMEHSEMBIX METOJIOB OLICHWBAaHUA. B cHily KOHCEpBATUBHOCTH CHCTEMBI BHICIIIETO
oOpa3oBaHus U TpeOoBaHUM 00IIECTBA O HEOOXOJAMMOCTU MEPEMEHBI ITOW CUCTEMBbI
NOSIBUIIUCH TIPOOJEMbI, TPEOYIOIME CBOEro pEIIeHHs. DTO CBSI3aHO C Pa3BUTHUEM
o0miecTBa, MNEPEOPUEHTAMU JIMYHOCTHBIX IIEHHOCTEH OT KOJUIEKTHBH3MAa K
UHAMBUIYAJIBHOCTH, U T.A. Bce 3T NMpUYMHBI MOBIEKIN 32 cO00M HEOOXOIUMOCTh
BHEJIPEHHUSI HOBBIX METOAOB M B TpoIlecc OOydeHHus, B TOM YHWCJIE€ M Ha IMPOIEeCcC
oueHuBaHusA. OOydaromMi SKCIEPUMEHT IOKa3al BO3MOXHOCTb OLICHHBAHUS C
MOMOIIBI0O  pa3pabOTaHHOM METOJIUKH, KOTOpas JaeT Oojee TIIYOOKyl0 |
aHAJIMTUYECKYI0 HH(OPMALIHMIO O KayecTBe 3HAHUM Oy yIuX yuuTeIeil MaTeMaTHKH.

Metonuka OICHMBaHHMS KadyecTB 3HAHUM MO3BOJseT Oosiee OOBEKTHBHO
OLIGHUTH TIporiecc 0OydeHus, TJIe¢ OCHOBHOW YIIOp JeJIaeTCsl Ha OICHKY 3HAHWM, a He

Ha OLCHKY JINYHOCTH.
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3AK/IIOYEHUE

HccnenoBaHue, HalpaBiIE€HHOE Ha UW3YYEHUE BOMNPOCOB MO OLEHUBAHUIO
KauecTBa 3HAHWN OyaylMX y4uTeledl MaTeMaTHMKW TIpU H3YYEHUH Kypca
«MaremaTruecKkuil aHaJIu3, MO3BOJISIET CACNIATh CACAYIOIINE BHIBOIbI

1. B nmanmHOM wuccienoBaHuM caenaH 0030p Hay4YHO-TIEJAaroruueckoit
JUTEPATYPHI 1O MpobIeMe MeIarorndeckoro oneHrnBanus. [legaroruueckuii mpoiece
HEBO3MOXKEH 0e3 menarornyeckord oneHku. HeBaxHo, BHEIIHSS OIEHKA WU
CaMOOLIEHKA, MPOLECC OLICHUBAHUS JAET BO3MOXXHOCTb MPOCIEAUTh 33 JUHAMUKOU
nmpoiiecca oO0ydeHHus, cliejaTh BBIBOABI O HEJOCTaTKaX M JOCTOMHCTBAX METOJIOB
00y4eHHs, MOMOTaeT 0CO3HAHUIO JTUYHOCTHIO CBOMX BO3MOKHOCTEH U MIPEUMYIIIECTB.

OCHOBHBIMH HAIPABJICHUSIMA COBPEMEHHBIX MEIarOrM4eCcKux MCCieI0BaHUM 1Mo

neJarorn4cCKOMYy OLCHUBAHUIO ABJIAIOTCSA CICAYIOIINUC ACIICKTHI!

. Ka4ueCTBEHHOE U 0OBEKTUBHOE OILICHUBAHMUE,
o JINYHOCTHO-OPUEHTUPOBAHHOE OLICHUBAHUE,
o IPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHI OIleHWBAaHMS (I€Jaroru4ecKuidl TECT,

Keic-MeToa, METO 1 TOPTGHOIHO),
o HCITOJIh30BaHNE B y4eOHOM Tporiecce (popMaTUBHOTO OIICHUBAHUS,
o CaMOOIICHKA U €T0 POJib B (POPMHUPOBAHUN OYIYIIETO CICITHATKCTA.

B pesynprate 0030pa Hay4HO-TIEIArOTUYECKON JIMTEPATypbl MOXKHO CKa3aTh,
YTO TMEJaroTHYeCKOe OIICHMBAHWE TMPEACTAaBIsIET COOON HEMpEephIBHBIN IMpoIiece,
BKJTFOUArONNI B ce0s (opMaTUBHOE OIICHMBAHWE, CYMMAaTHBHOE OIICHWBAaHHUE H
camoolieHky. Kak u mporecc oOy4eHus: JODKEH ObITh HEMPEPHIBHBIM, TaK U MPOIIECC
OIICHMBAHUS JIOJDKCH BCET/Ia €€ COMPOBOXKIATh. IJTO CIIOCOOCTBYET ITOBBHIIICHHUIO
MOTHUBAIIMN, COOTBETCTBUIO CAMOOIICHKH CTY/JCHTAa W BHEIIHEW OIICHKH, OCO3HAHUIO
po0esIoB B 3HAHUSIX M paOOTHI HAaJl HUMH, (POPMUPOBAHUIO JTATTHLHEHITICH TPACKTOPHH
y4eOHOro mpoiiecca.

Taxke y Oyaymero yuyuTedas MaTeMaTHKH B TPOIECCE TMOATOTOBKH
dbopMupyroTCS YHUBEpCalbHbIe U MpodeccroHabbie kommereHuu [105]. OcHoBy

HpO(beCCI/IOHaJII)HBIX KOMHGTCHL{I/Iﬁ COCTaBJIAIIOT Ka4YC€CTBCHHBLIC 3HAHHA, KOTOPLIC
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dbopMupyrOoTCA TpPU M3YYEHUH CIEUUATbHBIX TUCHUIUIMH, B TOM YHCIE Kypca
«Marematnueckuii aHanns». be3 KadyeCTBEHHBIX 3HAHUK OCHOB MAaTeMaTHYECKOIO
aHaJlu3a HEBO3MOXXHO TOBOPUTh O NPO(ECCHOHAIBHOM CTAHOBJIICHUU YUYUTEIs
MaTEeMaTHKH, TaK KaKk OHU (DOPMHUPYIOT OCHOBY MaTEeMaTHUECKOTO 00pa30BaHMS.

2. JlanpHeillee HCCIEN0BAHNE, CBSI3aHHOE C METOAMKOM OLEHUBAHMUS
3HAaHUH, MOTPeOOBAJIO MCCIEAOBAHUNM O KauecTBaX 3HAHUM, KOTOPBIMH JIOJKEH
oOnanate Oynymui y4uTeah MaTeMaTHKU MpU U3ydeHHH Kypca «MaTtemaTnueckuit
aHanu3». M3ydeHbl KadecTBa 3HAHUM, €ro MECTO M pPOJb BO BCEU CHCTEME
o0Opa3oBaHus, KOTOpask 3aHUMAET OAHY M3 BAXKHEHUILNX MO3ULMNA pHU (OPMHUPOBAHUU
KauecTBa oOpa3oBaHusd B 1edoM. OCHOBHBIE KauecTBA 3HAHUW MPOSBISAIOTCS B
UHTErpalMd W  B3aUMOCBs3M JApyr ¢ JpyroM. Ilpu wu3ydenunm Kypca
«MaremaTruecKuil aHaNKU3» 3HaHUA OyAyUIUX YUUTENEed MaTeMaTHUKU MPUOOPETAIOT
CIICAYIOIIME KAyeCcTBAa, KOTOPBIE TPOSABIIAIOTCS IIPU  KOHKPETHBIX 3HAHMAX

HM3y4aeMoro Kypca:

o MOJIHOTA - 3HAHUE OMPEACICHUH, TeoOpeM, MpaBul, PopMy;

o rIIyOrHa — 3HaHUE JTI0KA3aTEIBCTB TEOPEM, BBIBO (POPMYIL;

o CBEPHYTOCTh — MOCTPOCHHE TPaduKOB;

° KOHKPETHOCTb — 3HAaHUW TEPMUHOB, OCHOBHBIX ITOHATHUH;

o 0000IIEHHOCTh — 3HAHUE METOJ0B MAaTEeMAaTUYECKOTO aHAJIN3a;

o Pa3BEpPHYTOCTh — HCCIIeIOBaHUE (DYHKITUI;

o ONEPATUBHOCTh — PEUICHUE MPAKTUYECKUX 33124, BEIYMCICHUE TPOU3BOIHBIX U
WUHTETPajoB;

o OCO3HAHHOCTh — MPUMEHEHUE UHTETpasia U MPOU3BOIHOM;

o CHUCTEMHOCTh — pellleHHUEe MPUKIAJAHBIX 33/1a4;

o CUCTEMAaTUYHOCTh — JI0KA3aTEIbCTBO YTBEPKICHUI, BBIBOJI CJIC/ICTBUIA;

o TUOKOCTh — MOJICIMPOBAHUE, PEIICHUE TIPUKIIATHBIX 3a]1a4;

o MIPOYHOCTh — MPUMEHEHNE METOJI0B MATEMAaTUYECKOTO aHAIN3a HA MPAKTHUKE.

B3anMo3aBUCMMOCTh Ka4eCTB 3HAHW OOYCIOBUJIO MX MHTErpaiuio B Oosee

AUArHoCTUPyEMYIO CUCTEMY COCTaBJIAIOIIHUX Ka4d€CTB 3HAHUU. OcHOBHBIC
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MHTEIPUPOBAHHBIE Kaue€CTBa 3HAHUU - 3TO MOJHOTA, IEUCTBEHHOCTh, CHCTEMHOCTh H
OpPOYHOCTh 3HAHUUW. 3HaAHUS, O0ONafarolMe JSTUMH KadeCTBaMH, CTaHOBSTCS
MOJIHOIEHHBIMU, M OHHU TMPOSBISIOTCS B TIpoliecce OOYy4YeHHUs IMOCIeI0BaTEIbHO.
[Ipommecc oOydeHMs, TPEACTABISIIONIMI COOOW TPOIEeCC YCBOEHHUs, 0000mas
WCCJIEIOBAHMS B JIaHHOM OOJIACTH, Mbl YCIIOBHO pa3JeNuiv Ha TpU ypoBHs. [lepBbiii
YPOBEHb — YPOBEHb 3HAKOMCTBA, 3allOMHHAHUsA, MO3BOJSET MPOSBUTHCSA IOJIHOTE
3HaHUM, BTOPOU YPOBEHb — YPOBEHb MPUMEHEHUS 3HAHUN MO 00pa3ily MpeCTaBISIET
co0oi1 mporiecc, pe3ybTaT KOTOPOro MO3BOJSET OLICHUTh I€UCTBEHHOCTh U YACTUYHO
CUCTEMHOCTh 3HAHWW. TpeTMl ypOBEHb — YPOBEHb TBOPYECKOTO NPUMEHEHHS
3HAHMI, B X0JI€ KOTOPOr0 OKOHYATENIbHO (DOPMUPYIOTCS BCE KaUECTBA 3HAHUM, B TOM
YHCJIE CHCTEMHOCTD ¥ IIPOYHOCTh 3HAHUM.

3. OO0OOUIMB W3BECTHBIE METOJIbI, MCIOJb3YEMbIE B TPAAUIMOHHON
NEeJAaroruke JUisl OLIEHKM 3HaHWM, OTAEIBHO CIEeNaH 0030p COBPEMEHHBIX METOJI0B
oneHnBaHusA. OCHOBHBIMU COBPEMEHHBIMUA METOAAaMH OLICHUBAHUS SBIISIOTCS:
® [eJarorM4yecKuil TECT BO BCEX €ro Pa3jinvHbIX opMax;
® Keiic-MeTola WJIM METOJI KOHKPETHBIX CUTYyallui, NMPHOIUKAIOUIUNA TEOPHIO C
IIPAKTUKOM, C PEaJIbHBIMU IIPUMEHEHHNS 3HAHUW B KU3HU,

e wMmeTon «mopTdonno» - cOop Bced HHPOPMALMM, CBSI3aHHBIA C MPOLIECCOM
oOy4eHus.
CoBpeMeHHbIE METONbI OIlcHMBaHUS Haubosiee 3GGEKTUBHBI U OOBEKTHUBHBI B

y4eOHOM TIpoliecce, Tak Kak:

° 00J1aJ1af0T BAJIUIHOCTBIO, YTO TO3BOJIET OIIEHHWBATh (POpPMUpYyEMbIE KauyecTBa
3HAHUU;

° MO3BOJIAIOT OILICHUBATh IIMPOKOMACIITA0HO, HE TOJBKO ayJIUTOPHO, HO U
JIMCTAHIIMOHHO;

° MOYKHO IPOBOJUTH OLIEHKY MHAUBUIYAJIbHO, OPUEHTUPYSACHh HA KaXJ0T0;

° BpEMS JIIS POBEPKU MOKET OBITh YETKO OIPE/ICIICHO U 3alUIaHUPOBAHO.

Pa3paboTaHHbIii MHCTPYMEHT ISl OIIEHKM WMHTETPUPOBAHHBIX KAYECTB 3HAHUM

OyIymMx yduTeled MaTeMaTUKH Mo Kypcy ‘“‘MareMaTtudeckuil aHayiu3” TO3BOJISIET
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OOBEKTUBHO TMOJIy4aTh HHPOPMAIUIO O IPOrpecce B MPUOOPETEHUH HEOOXOANMMBIMU
sHaHusAMU. [lemarorudeckuil Tect, METOJ MOPTHOINO W KEWC-METOJ| IMOMOTAeT He
TOJIbKO OLIEHUBATh 3HAHUA, HO U (POPMHpYET YHUBEpCaJIbHbIE U NMPO(ECHOHATIBHBIE
KOMIETCHIIMM OyAYIIMX YYUTeNeld MaTeMaTHKUA. JTO OOBEKTHBH3M O Mporpecce

CBOHX 3H3HHI?I, KOMMYHI/IKa6CJII>HOCTB, YMCHHUC pa6OTaTB B KOMaHJC,

1EJICYCTPEMIICHHOCTD, KPUTHYECKOE MBIIIJICHHE, pa3BUTHE TBOPYCCKUX
CIIOCOOHOCTEMN.
4. OneHuBaHWE 3HAHUH CTYJICHTOB IO MAaTEMATHYCCKUM JTUCIUTLIMHAM

OCHOBAHO HA 3HAHWH TEOPUH, UX NMPUMEHEHHUS NPHU PEIICHUN MPAKTUYECKUX 3aj]ay, a
TaK)K€ UCCIEA0BATEIbCKUX padOT MPUKIIAJHOTO U TEOPETUUECKOTO XapaKTepa.

B n1aHHOM ucCcIen0BaHNM OCHOBY METOJMKH OLICHMBAHUS COCTABIISIOT TECTHI U
3aaHUs  TBOPYECKOIO  XapakTepa, CBSA3AaHHBIE C  NOPUKIAOHOM  YacThIO
MaTEeMaTU4YeCcKoro a”aiusa. JlaHHas MeTOauKa IO3BOJISIET IPOBECTH OLICHUBAaHUE
CUCTEMHOCTH M INPOYHOCTH 3HAHUM MO MareMarndeckoMmy aHanuzy. OleHuBaHHE
KQKJIOTO WHTETPUPOBAHHOIO CBOMCTBA ITO3BOJIAET ONPENCIIUTH YPOBEHb 3HAHUM
CTYACHTOB, 4YTO TOMOTaeT c(GOpMHUPOBATh TPACKTOPUIO OpPraHM3alMM Ipoliecca
oOy4eHHMs, BHECTU M3MEHEHHS B METOAbl MPENOAaBaHUs U MOMOYb CTYACHTY MpuU
OpraHu3allMd €ro CaMOCTOSITENIbHON paldoThl, MpoLeccy camMooOpa3oBaHUS — Kak
HanOoJee 2 (HEKTUBHOMY ITyTH TIOJIYYECHHS] HOBBIX 3HAHUM.

[lemarornuecknii HKCIIEPUMEHT KaK METOJ MO3HAHUS B NENArOTUKE MPOBEPSET
3(p(EeKTUBHOCT, HAay4dHOM TUNOTe3bl. OLEHUBAHUE C MOMOIIBI0 COBPEMEHHBIX
METO/IOB TMO3BOJSIET CPOPMUPOBATH TIyOOKHME W TPOYHBIE 3HAHUS MO KypCy
“MaremaTuyeckuil aHanu3” y OyAylIUX yYUTeNed MaTeMaTUKU. DKCIEPUMEHTAIbHO
noka3aHa 3((QEeKTUBHOCTb OLICHUBAHUS KayeCTBA 3HAHHUM C MOMOILBIO COBPEMEHHBIX
METO/IOB OLICHMBAHUSl TaKUX, Kak TecT, noprdonmo. Ilponecc oneHuBanus B
pe3ysbTaTe CBOEH HENPEPBIBHOCTU U MOCIEA0BATEIBHOCTU PUBOJUT K MOBBIILIEHUIO
YpOBHSI KauecTBa 3HAHWW, MOWUTBHPOBAHHUS K MPUOOPETEHHIO HOBBIX 3HAHUN H
KOMITETEHIIU, TOBBIILIEHUIO POJIM CAMOOIIEHKH B 00pa30BaTEIbLHOM IpOIIeCCe.

Ilo pe3ynpraram IPOBEIECHHOIO HCCIEHOBAHUS MOXHO CHEIaTh CIEIYIOIINE

MMPAaKTHYCCKHUEC PCKOMCHAAIIU N
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®B MPOIECCE OICHWBAHUS TEJArord, WCCISIOBATENH OJDKHBI CTPEMUTHCS K
TOCTIDKCHHUIO Hanbosee 3(PGeKTUBHBIX pe3yJbTaTOB C YYETOM HOBBIX TPEOOBaHHIA,
HOBBIX METOJ/IOB, HOBBIX TEXHOJIOTHIA;

epe3yNbTaThl UCCIICOBAHMS JOJDKHBI IOMOYb BHECTH HOBBIC MApAJWTMbI B
TEOPUI0 W METOAUKY OOY4YeHHUsS C IIeNbI0 WX MPO3PAYHOCTH, OOBEKTUBHOCTH,
g hepeHIIMPOBAHHOCTH, MHANBHUIyJTU3AIMHA 1 TIOBBIIIICHHUS KadecTBa 00Pa30BaHMSI
B 1IEJIOM;

®BHC/IPECHWE COBPEMECHHBIX METOJIOB OIICHWBAHUS (TECTHpOBaHUE, KEWcC-
TEXHOJIOTUH, Y4YeOHbIe MOPT(HOJINO) B YUYEOHBIM MPOIECC CTAHOBUTCA Haunbosee
3G ()EKTUBHBIM, HAJEKHBIM W  OOBEKTUBHBIM  HMHCTPYMEHTOM  IOJY4YEHUS

uH(popmauu 00 yueOHBIX JOCTHKEHUSIX 00ydaeMbIX.
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HNPUJIOXKEHUE

3aiaHus Ha yPOBHE BOCIIPOM3BeleHHs (IIOJTHOTA 3HAHUI)
3HaHus OyJyT YCBOEHBI HA YPOBHE BOCIPOU3BEICHHUS MIPU MPABUILHOM OTBETE
Ha CJEAYIOIINE 3aJaHus U, CJIEIOBATEIIbHO, MOXHO CJEJaTh OLIEHKY IOJHOTHI
3HAHUU.
3ananue 1.
Kakoe u3 onpeniesnieHuit BEpHO?

Omnpenencuue 1. [Mpoussomnoi ¢ynknmu f(X) B Touke X = Xg Ha3bIBACTCS IMpee

OTHOUIEHUS MpupalleHuss (yHKIUH B 3TOM TOUKE K MPUPALICHUIO apryMEHTa, €Clld

OH CYIICCTBYCT f ’(X) — IAIXTO f (X + AAX)z — f (X)

Omnpenenenne 2. [pomsBognoi pynknun f(X) B Touke X = Xo Ha3bIBAeTCS MpeEACI

OTHOIICHUS MPUPAIICHUS apryMEHTa B 3TOM TOYKE K MPUPAIICHUIO (QYHKIIMH, €CIIU

, . AX
o cymecrsyer f'(x) = lim f (x+Ax) - f(x)

Omnpenencune 3. [Mpoussomnoi ¢ynkuuu f(X) B Touke X = Xg Ha3bIBACTCS Mpee

OTHOIIICHUS 3HAYeHUs (YHKIIMU B ATOM TOYKE K MPUPAIICHUIO apryMEHTa, €CJIh OH

cymectayer f'(X) = lim fx)

Ax—0 AX

Omnpenencraue 4. [Ipoussonnoii ¢pynknmu f(X) B Touke X = X Ha3bIBACTCS MpEE

OTHOIIEHUS TpupaimieHus GyHKIUA B 3TOM TOYKE K 3HAYEHUIO apryMEHTa, €CJIM OH

f (x+ Ax) — f(x)

cymectByer f'(x) = lim0
0

a) 1
b) 2
c) 3
d) 4
3amanue 2.

Onpenenenue. [TpaBoii mponsogHoON GyHKINH f(X) B Touke X = X Ha3pIBaeTCSA
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Af
a) IIPAaBOC 3HAYCHUC IPCACiIda OTHOUICHUA A_ IMIpH yCJIOBHUH, 9YTO 3TO OTHOIICHUC
X

cymectsyer. T/ (X,) = lim At
y y o 0 Ax—0+ AX
Af
b) JIEBOE 3HAUCHHUE MPEIENIa OTHOLIEHUS ~ IPH YCIOBHMH, YTO OTO OTHOLIEHHE
X
_Af
(%)= lim —
cymectyeT. f'(X,) Im
Af
¢ IpaBOe 3HAYEHHE IPEJIEia OTHOUIEHHS — IPH YCIOBHH, YTO 9TO OTHOILIEHHUE
0
. Af
cymectByer. f/(X,) = lim —
AXx—0+ XO
f(x
d) IPaBOE 3HAYEHHE MpeJeia OTHOIEHHS % IPH YCIOBHMH, YTO OTO OTHOLIEHUE
X
. f(x
cymectsyer. f/(x,) = lim flx)
Ax—0+ AX
3amanue 3.

Omnpenenenune. JIeBoit mponsBoanoit GyHkiuu f(X) B Touke X = Xg Ha3bIBACTCS

Af

a) JICBOC 3HAYCHUC ITPCACIIa OTHOIICHUA A_ IIpHu YCIIOBHUH, YTO 3TO OTHOIIICHHC
X

eymectsyer. £/(x )= lim 2%
yHl y ’ B 0 AX—0- AX
Af
b) IpPaBOE 3HAYEHHE Mpeea OTHOLIEHHUS ~ IpY YCIIOBHMH, YTO 3TO OTHOIIEHHUE
X
A\
CF(x,)=lim —
cymectnyet. T (X,) iRy
Af
¢) JIEBOE 3HAUECHME TIPeJieia OTHONIEHUS! — IIPH YCJIIOBHHM, YTO 3TO OTHOIICHHE
XO
. Af
cymectByer. f'(x,)= lim —
Ax—0- X

0
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d) JICBOC 3HAYCHUC IIPCACIa OTHOIICHUSA IIpn yCJIOBHUH, YTO 3TO OTHOIICHHC

Tlx)
AX

. f(x
cymectyeT. f'(x,)= AIXLT%

3ananue 4.
VYkaxuTe MpaBUJIO HAXOXKICHHUS TPOU3BOIHON CYMMBI MBYX (hYHKITUI:
g (U-V)'=u~-v’

n (UV)'=uv’+Uu’v

o) [ﬁj _ve ecn V # O

v v

o (U+V)'=u4+v’

3aganue 5.
VYkakuTe mpaBuUiio HaXO0XKJICHUS IPOU3BOHON Pa3HOCTU JBYX (QYHKIIUN:
g (U-V)'=urv’

n (UV)'=uv’+u’v

!

u u'v—-v'u
0 | — =—2,ecm/1v¢0
v Y

o (U+V)'=u+v’

3amanue 6.
VYKaxuTe MpaBUiio HAXOXKICHUS IPOU3BOTHON MPOU3BENCHUS IBYX (PYHKITUN:
g (U-V)'=urv’

n (UV)'=uv’+u’v

!

u u'v—v'u
0 | — =—2,ecnnv¢0
v Y

g (U+V)'=u4+v’

3aganue 7.
VYKaxuTe MpaBUiio HAXOXKICHUS MPOU3BOTHON YaCTHOTO JABYX (DYHKITHIA:
y (U-Vv)'=utv’

n (UV)'=Uuv’+Uu’v
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!

u u'v-v'u
o |—|=——5—,ecimV=0
VvV Vv

g (U+V)'=u~+v’
3amanue 8.
VYKaxuTe MpaBuiIo HaX0XKJICHUS IPOU3BOAHON CIOKHON (YHKITHH.

a Ilyctsy = f(u); u = g(x).Torma y' = f'(u)-u’
) 0= F O - (%)

!
o (') =vu ' +uvInu

(=)

o Ilycts y = f(X) u obparHas eit pynkius X = g(y).Torna y' = gliy)

3ananue 9.
VYkaxuTe npaBuiIO HAXOXKICHUS IPOU3BOJHON 00paTHON (PYHKIIUH.
a Ilyctsy = f(u); u = g(x).Torma y' = f'(u)-u
n F'(X)= (In\ f (X)‘)' - f(x)

9 () =vuu'+uVvInu

o

) Ilyctb y = f(X) 1 oOpaTnas eit pynkuums X = g(y).Torna y' = 5
g'(y

3amanue 10.

VYKkakute MpaBUiio HAX0XKICHUS IPOU3BOTHOM MOKa3aTeIbHO- CTETIEHHON (DYHKIIHH.
o Ilyctey = f(u); u = g(x).Torna y' = f'(u)-u
n  F'(X)=(n[f (X)) f(x)

!’

9 (U) =vu" ' +uVvInu

o Ilycts y = f(X) u obpatHas eit pynxuus X = g(y).Torga y’ = 7 (y)

3amanue 11.

Ykaxurte npaBuiio Jorapupmuueckoro nudpepeHnrpoBanus
» Ilycte y = f(u); u = g(x).Torna y' = f'(u)-u
n /(%)= (In|f(x)))- f(x)
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!

o (U') =vuu'+u"v'Inu

o Ilycts y = f(X) 1 ob6parHas eit pynknus X = g(y).Toraa y' =

1
g'(y)
3aganue 12.

Yxaxure hopmyny Teiimopa

&

f(x)= f(a)+@(x—a)+ f'(a) (x—a)’ +...+w(x—a)n +R. (X)
il 2! n!

) f(Xo + AX) — f(Xo) = f1(Xo + 64X)-Ax

(=5

o 10)=f0)+ 9y, O, f(n)()x FR(¥)
il 21 nl
d) dyzf,(X)dX
3aganue 13.

VYkaxure Gopmyny Jlarpanxka

QO

y 0= (@)D xmay e @ ay e @ iR (9
1 2l Nl

f(Xo + AX) — f(Xo) = F1(Xo + O4X)-AxX

O, 10 .
il 2!

(=5
=

f(x)=f(0)+
d) dy= f (X)dX

O
~

(n)
fnl(o)xn +R_ (X)

3amanue 14.

Ykaxure Gpopmyny MakiopeHa

QO

0= (@)D xmay @ ay e @ iR (9
1 2! .

O

) f(Xo + AX) — f(Xo) = f1(Xo + 64X)-Ax

10, 10,

F()=1(0)+ i

o dy=f (X)dX

O
~

(n)
fnl(o)xn +R (x)

3amanue 15.
Ykaxure Teopemy Pois
o Ecmu ¢ynkumsa f(X) HenpepbiBHa Ha otpeske [a, D], muddepenumpyema nHa
uHTepBaie (a, b) u 3HaveHus GyHKIMKM Ha KOHIAX orpe3ka pasHbl (@) = f(b), To
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b)

©)

d)

Ha uHTepBajie (a, D) cymecrByer Touka €, @ < € < b, B KOTOPOH MPOU3BOHAS
¢ynkuus f(X) pasras nymo, f'(g) = 0.
Ecimu ¢dynkuus f(X) HempepeiBHa Ha otpeske [a, D] m auddepennupyema Ha

uHTEepBaie (a, D), To HAa 3TOM MHTEpBaJie HAMIETCs MO KpaiHel Mepe oJlHa TOYKa

f(bg: f@_ ).

. a < g <b, Takas, 4TO
Eciu dyukiun f(X) u g(X) HenpepbiBHBI Ha oTpe3ke [a, b] u muddepenmmpyemsl
Ha uHTepBaie (a, b) u g'(X) # 0 Ha u"TepBaie (a, b), To cyliecTByeT 1Mo KpalHei

Mepe OJ1HAa TOYKaA €, a < € < b, Takas, 4To HOERIC) = f:(‘g) .
gd)—g(@ 9d'(e)

Ecmu ¢pynkmuu f(X) u g(X) nuddepenimpyeMbl B BOJIM3U TOYKH a, HETPEPHIBHBI B

Touke a, §'(X) omimmunHa ot HyJis BOu3u a u f(a) = g(a) = 0, To nmpemen oTHOIICHHUS

GbyHKIMNA TIPU X—>a PaBEH MpeJely OTHOUICHUS WX TMPOU3BOJHBIX, €CIH ITOT

. . . fx) . f'(X)
npeaen (KOHSUHBIM Wi 0€CKOHEYHBIN) CYIIECTBYET. lim ——~ = lim '
x—a g (X) x—a g (X)

3amanue 16.

VYkaxure TeopeMy Jlarpanxka

a)

b)

©)

Ecim ¢dynkuus f(X) HempepsiBHa Ha otpeske [a, b], muddepeHumpyema Ha
uHTepBaye (a, D) w 3HaYeHMs QyHKIMHU Ha KOHIAX oTpe3ka pasHbl f(a) = f(b), To
Ha uHTepBaje (a, D) cymectByer Touka €, @ < € < b, B KOTOpPOH NMPOU3BOAHAS
¢ynkuus f(X) pasras nymto, f'(g) = 0.

Ecmu ¢yukuus f(X) HenpepoiBHa Ha oTpeske [d, b] u auddepeHumupyema Ha
uHTEepBaie (a, D), To HAa 3TOM MHTEpBaJie HANAETCS MO KpaiHel Mepe oJlHa TOYKa

f(b) - f(a)

=f'(e).

¢ a< g <b, Takas, 4TO

Ecnu dynkmun f(X) u g(X) HempepsiBHBI Ha oTpe3ke [a, b] u auddeperumpyemsr

Ha uHTepBane (a, b) u g'(x) # 0 Ha unaTepsaie (a, b), To cymecTByeT Mo KpaiHen

Mepe OJIHa TOUKa €, a < € < D, Takas, 4To f(b)—f(a) _ f'(e) .
g(b)-g(a d'(e)
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d)

Ecmu ¢pynkumu f(X) u g(X) nuddepenppyeMsl B BOJIM3U TOYKH a, HETPEPHIBHBI B
Touke a, §'(X) ommmunHa ot HyJs BOau3u a u f(a) = g(a) = 0, To nmpeaen oTHOIICHHUS

GyHKUMNA TPU X—>a paBEH Mpejely OTHOUIEHUS UX MPOU3BOJHBIX, €CIH 3TOT

. y ) . (0
Hpe,ﬂeﬂ (KOHGLIHBH/I NN 6CCK0HCLIHBIH) CyHleCTByeT. lim = lim ;
x—a g (X) x—a g (X)

3amanue 17.

VYkaxure Teopemy Ko

a)

b)

©)

d)

Ecim ¢ynknms f(X) HenpepsiBHa Ha otpeske [a, D], muddepennmpyema Ha
uHTepBaie (a, D) w 3HaYeHMs QyHKIMHU Ha KOHIAX oTpe3ka pasHel f(a) = f(b), To
Ha mHTepBaie (a, D) cymecTByeT Touka €, @ < € < D, B KOTOpPOI MPOU3BOIHAS
dynkuus f(X) pasras nymto, f'(g) = 0.

Ecmu ¢ynkuus f(X) HenpepbiBHa Ha oTpeske [d, b] u auddepeHumupyema Ha
uHTEepBaye (a, b), To Ha 3TOM MHTEpBaJie HAlIETCs MO KpaiHel Mepe oJlHa TOYKa

fo)-f(a) .,
T-f(s).

. a < g <b, Takas, 4TO

Ecnu dynkiuu f(X) u g(X) HenmpepsiBHBI Ha oTpe3ke [a, b] u auddeperumpyemsr
Ha uHTepBaie (a, b) u g'(x) # 0 Ha unaTepsane (a, b), To cymecTByeT Mo KpaiHen

f)-f(a) _f'(s)
g(b)-g(@ d'(e)

Ecmu ¢pynkumu f(X) u g(X) nuddepenippyeMsl B BOJIM3U TOUKH a, HEPEPHIBHBI B

Mepe OJ1Ha TOYKa €, a < € < b, Takas, 4To

Touke a, §'(X) oTumyHa ot HyJis BOm3m a u f(a) = g(a) = 0, To mpeaes OTHOIICHHS

GyHKIMNA TIPU X—>a PaBEH MpeJey OTHOUICHUS WX MPOU3BOJHBIX, €CIH JTOT

o . . fx) . f'(X)
npezen (KOHSYHBIN W 0€CKOHEYHBIN) CYIIEeCTBYET. lim = lim —
x—a g (X) x—a g (X)

3amanue 18.

VYkaxute Teopemy (mnpasuio) Jlonurans

a)

Ecmu ¢ynkums f(X) HenpepeiBHa Ha otpeske [a, D], muddepenumpyema Ha
uHTepBase (a, D) w 3HaYeHMs QyHKIMHU Ha KOHIAX oTpe3ka pasHbl f(a) = f(b), To
Ha uHTepBajie (a, D) cymectByer Touka €, @ < € < b, B KOTOpPOH MPOU3BOAHAS
dbynkius f(X) pasuas nymo, f'(g) = 0.
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b)

©)

d)

Ecim ¢ynknus f(X) HenmpepsiBHa Ha otpeske [a, D] m auddepennupyema Ha

uHTEepBaje (a, b), TO Ha TOM MHTEpBaje HAKAETCS 1O KpaitHEeH Mepe oJlHa TOYKa

. a < e <b, rakas, yro w: f'(e).

Ecmu dynxmun f(X) n g(X) HenpepsiBHBI Ha oTpe3ke [a, D] u muddepennmpyemsr

Ha uHTepBae (a, b) u g'(X) # 0 Ha uHTEepBase (3, b), TO CymecTByeT 1Mo KpalHeh

Mepe OJIHa TOoUKa €, a < € < D, Takas, 94To f(b)—1(a) — f'(e) .
g(b)-g(@ d'(e)

Ecnu ¢pynkumu f(X) u g(X) nuddepenippyeMbl B BOJIM3U TOUKU a, HEIPEPHIBHBI B
Touke a, §'(X) ommmunHa ot HyJis BOu3u a u f(a) = g(a) = 0, To nmpemen oTHOIICHHUS

(GyHKUMHA TP X—>a paBEH MpeAely OTHOLIEHUS WX MPOU3BOJHBIX, €CIH 3TOT

Hpeﬂeﬂ (KOHCqHBIﬁ NN 6CCKOHeqHBIﬁ) CyHleCTByeT. lim f (X) = lim f ’(X)
x—a g(X) x—>a g (X)

3amanue 19.

[pu xakom ycioBun nuddepenimpyemas ¢pyakmwms f(X) Bospacraet?

a)

b)

©)

d)

f(x) >0
F(x) #0
f(x) <0
f(x) =0

3amanue 20.

[pu xakom ycioBun quddepenpyemas ¢pynkius f(X) yobiBaer?

f1x) >0
f1x) =0
f(x) <0
f(x)=0

3amanue 21.

[Ipu xakoM ycJIOBUM TOUKa Xo i auddeperumpyemoii pynkimu f(X) sBisercs

BO3MOYKHOM TOYKOM 3KCTpeMyMa?

a)

f(xg) >0
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o) f1{xp) #0
o flxo) <0
o flx) =0
3ananue 22.

Ecmu f'(X1) = 0, To dpyrkus f(X) B Touke X = X; IMEET MaKCHMYM, €CITH

o F(x)<0

b F'(xy)>0
c) f”(Xl):O
o F'(x1)=0

"' (X1)<0 u MuaumymMm, ecim ' (X1)>0.
3aganue 23.

Ecnu f'(X;) = 0, To dpynkuus f(X) B Touke X = X; UMEET MUHUMYM, €CJIH

) T'(xy)<0
5 F(x)>0
o f'(x)=0
0o f'(x)=0

3ajaHns HA yPOBHE NPUMEHEHUS 3HAHUI 10 00pa31y (1elCTBEHHOCTh 3HAHM )
3agaHuss Ha MpPOBEpKYy (QopMHUpOBaHUS 3HAHUN HAa YPOBHE MNPUMEHEHUS
(IeaTenbHOCTh TI0 00pa3ily) MOTYT ObITH CHOPMYIUPOBAHBI CIEAYIOIIUM 00pa3oM,
YTO TO3BOJISICT OIEHUTh 3HAHUS Ha JACHCTBEHHOCTD.
Boruuciienue npou3BoAHbIX
3ananue 24.
Haiitu mpousBoaHy0 QPyHKIIUN y=3x2-5x+1
a) 3x°
b) 6x
c) -5
d) 6x-5
3aganue 25.

Haiiti nponssoznyio dynkumn y=x"-1/3x>+2,5x*0,3x+0,1
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a) 4x3-x*+5x

b) 4x3-x*+5x+0,1

c) 4x3-x*+5x-0,3

d) x*-1/3x°+2,5%°-0,3x+0,1

3aganue 26.

Haiitu npousBoaHy0 QyHKIIUN y=ax2+bX+C

a) 2ax

b) bx+c

c) C

d) 2ax+b

3amanue 27.

Haiitu mpousBoaHyt0 QPyHKIUU Y= 3\/; +3/2
a) X+2
b) 1
R’/x?
1 1

C +
) W T
d L

3/,.2
X

3amanue 28.

Haiiti mpousBoaHyr0 GyHKITNHN Y=2 Jx - 1 +4/3
X
1
a) 24/x-=
X

1 1
b) —+=
) =y

1 1 1
+_

Jx x2+m
d) 43

c)

3amanue 29.
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o x+1
Haiitu npousBogHy0 QyHKIIUN y:_1
x —_—

2

3amanue 30.

Haiitu npou3BoaHy0 QyHKIUH Y=— 1
x° 4+

) 1-x?
) — %
(x? +1)?
1+ x?
(x* +1)?

3amanue 31.

3t? +1

Haiit mpou3BoaHy0 QPYyHKIUU Y= 1

-3t +6t+1
(t-2)°
3’ —6t—1
t—-1
3t* -6t -1

(t-2)°

a)

b)

c)
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d
3amanue 32.
5 ax+b
Haiitu npousBogHy0 QyHKIIUN Y=
cx +d
) ad +bc
(cx +d)?
b) ad
(cx +d)?
0) bc
(cx +d)?
d) ad —bc
(cx +d)?
3aganue 33.

3

Haiitu npousBogHy0 QyHKIIUU Y= .

3

+X

6x’
(1+x%)°

a)
__ X
(1+x°)?

o &x
1+ x*)?

b)

c)

~ 6x°
1+x°

d)

3amanue 34.
Haiitu npousBoHyto GyHKIMH y=Sin X + COS X
a) Cos X + sin X
b) cos X - sin X
C) 2c0s X
d) 2sin x
3amanue 35.
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Haiitu npousBoaHy0 QyHKIIUYA Y= —
1-cosx

) 1—cosx — xsin x
(1—-cosx)?

1—-cosx — xsin x

b)
1-cosx

0) 1+ cosX + XSin X
(1—-cosx)®

d) 1—-cosx + Xsin X
(1—cosx)’

3amanue 36.
o 1gx
Haiitu npousBoaHy0 QyHKIIUU Y=—"—
X

X —COSXSin X
X COS X

X + COS XSIn X
X% c0oS’ X

b)

X —COSXSin X
X% cos® X

COSXSin X — X
X% c0s® X

d)

3anganue 37.
Haiitu npou3BoaHy0 QyHKIMH y=X SIN X + COS X
a) X COoS X
b) xsin x
C) X COS X — 2sin X
d) x cos x +2sin X
3anganue 38.
Haiitu mpousBoaHy0 QPyHKIIUN y:COS2 X
a) sin 2x
b) —sin 2x
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C) —Co0s 2X
d) cos 2x
3aganue 39.

Haiitu npoun3BoiHy0 QyHKIIMH y=X arcsin X

a) arcsinx +
1-x°

") \/lix2

C) arcsin x

d) arcsin x -

1—x?
3amanue 40.

arcsin x
arccos X

Hailitu mpou3BoAHYI0 PYyHKIUU y=

T
a
) 2(arcsinx)*v1-x?
X

b
) 2(arccosx)’+/1-x?

T
c
) 2(arccosx)’/1-x?

d — %
2(arccos x)°

3amanue 41.
HaiiTi mpon3BoaHyio GpyHKImH y=(arcsin x)*
a) — 2arcsinx
N
b) 2arcsinx
N

0 (arcsin x)?

J1—x?
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d) 2arccosx
NJ1—x?

3amanue 42.

HaiiTu npon3sBoanyro GpyHKIHU y=X arcsin X + v1—x’
a) arcsin x

b) arccos X
c) v1-x°
d) arcsin x +v/1—-x°

3amanue 43.

Haiitu mpousBoaHyto pyHKIMu y=arctg X2

2
1+x*

2X
1+ x?

2X
1+x*

2X
1+ x*

a)

b)

d)

3ananue 44.

Haiitu mpou3BoAHyI0 PyHKIMU y=In’x

2) 2In x
X
b) _2Inx
X
C) In_X
X
d) In® X
X

3amanue 45.

Haiitu npousBoaHy0 QyHKIIUU Y= ——

In x
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a) "%
0) xlnlzx
© _In%x
9 _xl:zx

3ananue 46.
Haiitu mpousBoanyio pyHkmu y=X" In X
a) X" (nlInx-1)
b) X" nnx
¢) x"* (nInx +1)
d) nx"* (In x +1)
3ananue 47.
Haiitu npoussoanyro ynkuu y=In sin x
a) ctg x
b) tg x
C) -ctg X
d) -tg x
3ananue 48.
Haittu npousBoauyto pyHkimu y=In tg X

2
sin 2X

2
sin 2x

1
sin 2x

2
sin X cos’® X

a) —

b)

c)

d)

3amanue 49.
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Haiit mpousBoanyro GyHKImHU y=2"
a) 2°Inx
b) 2*In 2
c) -2°In2
d) -2°In x

3aganue 50.

Haiit mpousBoanyio ¢pynkiuu y=10"
a) 10*In 10
b) 10*In x
c) -10"In 10
d) -10"In x

3amanue 51.

Haiitu npon3Boanyro GyHKIUM Y=X €*
a) e (1+x)
b) e* (1-x)
c) - (1+x)
d) e*+1

3amanue 52.

Haiiti nmpomnsBoanyio GpyHKImu y=x"-3"
a) -3x*-3“In 3
b) 3x°+3*In 3
c) 3x*-3%In3
d) 3%In 3-3 x*

3amadue 53.

Haiitu mpousBoaHyto QyHKIHMHU Y=

X

In x
a i
) -5
In 3
b _
) 32x
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In 3

C
) v
In3
d _
) >

3anganue 54.
Haiitu npou3BOgHYIO OT Y 10 X (3aJ]JaHHOM MTapaMeTPUUIECKH )

x=acost y=bsint

a) —Ectgt
a

b) Ectg t
a

C) —Etgt
a

d) Etgt
a

3aganue 55.
Haiitu npou3BogHYIO OT Y 10 X (33J]JaHHOM MTapaMeTPUUIECKH )

x=acos®t y=bsin?t

a) —Ectgt
a

b) —ctgt

C) —Etgt

d) —tgt
a

3amanue 56.
Haiiti npor3BOAHYIO OT Y MO X (33JJaHHOM MapaMeTPUUIECKH )
x=1-t* y=t-t*
3t? -1
2t

a)
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3t +1

b

) 2t
2

0 _3t -1
2t
2

d) _3t +1
2t

3ananue 57.
Haiitu mpou3BoaHY O OT Y 10 X (33/1aHHOM apaMeTPUUYECKU)
x=In (1+t*) y=t- arctg t
a) 1-1/2
b) t/2
c) t/3
d) -t/2
3aganue 58.
Haiiti npou3BOoaHYIO OT Y 10 X (338J]JaHHOM MTapaMeTPUUIECKH )
x=e'sint  y=e'cost

a) 1+tgt
1-tgt

b) 1-1tgt
1+1tgt

c) 1-ctgt
1+ ctgt

d) 1+ ctgt
1-ctgt

BpruuciaeHue NpoM3BOAHBIX BBICIIMX MOPSIAKOB
3ananue 59.
Jana ¢pyHkuus y=x2—3x+2. Haiitn y”’
a) 2
b) 2x
c) -3
d) —3x

165



3ananue 60.
Jlana gynxuus y=1-x-x*. Haiitn y”’
a) —24x
b) —24x*
c) —24x°
d) —4x
3ananue 61.
Jlana ¢pyskumst y=(x+10)°. Haittu y'"'(2)
a) 120(x+10)°
b) 622080
c) 30(x+10)"
d) 207360
3aganue 62.
Jana QyHKIus y=COSZX. Haittu y""’
a) 4 cosx
b) 4 sin2x
c) 4 cos2x
d) 4 sinx
3anganue 63.
Jana dynxups y=x°Inx. Haiitu y'”
a) 6/Inx
b) -6/x
c) x/6
d) 6/x
3ananue 64.

Jlana pynkmus y=xe* . Haiitu y’’
a) 2e* (3x—2x°)
b) -2e* (3x +2X°)

c) 2e* (3x+2x°)
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d) 2e* (3x* +2x)

3ananue 65.
1 ~ rrs
Hana pynkuums y=———. Halitn y
1+X

6x(2x° -1)

(X +1)°
6x(2x° -1)

(x° =1)°
6x(2x° +1)

(x°* +1)°

6x(2x° -1)

(x*+1)°
3ananue 66.
Jana ¢pyukamst y=(1+x°) arctg x. Haittu y”’
a) 2x2 - 2 arctg X

1+X

2x
1+ x?

b)

2x
1+x

c)

~+2 arctg X

d) 2 arctg x
3ananue 67.

Jana ¢pynkuus y=va’ —x* . Haiitu y”’

a
) P —
/(az _ Xz)z
a2
b
) (az_xz)z
a’
) (az_XZ)s
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2

a

dh--—
) (az_xz)s

3amanue 68.

Jana ¢pyskuus y=In (X + V1+x*). Halitn y”’

_*
1+ x?)°
b) X
JA+ X

X

X
P J(L+X°)?
HUccnenoBanue pyHKkuumn
3amaHue 69.
HaiiTi nntepBansl Bospactanus Gpynkimn y=(x-2)°(2x+1)"
a) (-0, -1/2) U (11/18, )
b) (o0, -1/2)
c) (11/18, )
d) (-1/2,11/18)

3amanue 70.

Haiiti uHTEpBaNBI BO3pacTanus QyHKIUU y=3/(2x — a)(a — x)? (a>0)

a) (-0, 2a/3)
b) (-0, 2a/3) U (a, ©)
c) (a, )
d) (2a/3, a)
3ananue 71.
1—x+ x?

Haiitu naTepBasbl Bo3pactanus PyHKITUN y= .
1+X+x

a) (-1,1)
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b) (1, )
€) (-0, -1)
d) (-0, -1) U (1, )
3ananue 72.

10
4x° —9x* + 6x

Haiiti untepBanbl Bo3pactaHusi QyHKIUH Y=

a) (1/2,1)
b) (1, )
€) (-0, 0)
d) (0, 1/2)
3amanue 73.
Haiitu uaTepBaibl yObIBaHHS QYHKIIUH y=X-¢"
a) (-0, 1)
b) (-0, )
€) (-0, 0)
d) (0, )
3ananue 74.
Haiitu unTepBasnbl yobiBanusi GyHKIIMU sze'x
a) (-0, 0) U (2, 0)
b) (-, 0)
€) (2, )
d) (0,2)
3amanue 75.

. X
Haiitn untepBanbl yobiBaHUS PyHKUINN y= nx
nx

a) (0,1)U(1,e)
b) (0, e)
c) (1,e)
d) (0,1)
3amanue 76.
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Haiiti nHTepBaIBl YObIBaHMsS QyHKIMAM y=2X-IN X
a) (0,1)
b) (0, 1/2)
c) (0, )
d) (1/2, )
3aganue 77.
Haiitin MmakcuMyMbl QyHKITHH F2X3-3X2
a) Ymax=0 mpu x=0
D) Ymax= -1 npu x=1
C) Ymax=0 mpu x=1
d) Ymax= -1 mpu x=0
3amanue 78.
Haiitn Makcumymbl QyHKIIHH y=2x3-6x2-18x+7
a) Ymax= -47 npu x=-1
D) Ymax= -47 ipu x=3
C) Ymax= 17 mpu x= -1
d) VYmax= 17 npu x=3

3aganue 79.
Haiitn MakcumMyMmbl (hyHKIIMH FM
x +x+1

a) VYmax— 4 TIpH X=-2
B) Yma— 4 mpu x=0
C) Vmax— 8/3 ipu x=0
d) VYmax— 8/3 pu x=-2

3ananue 80.

Haiiti MakcuMyMsl GyHKIHH y=3/x° —3x° + 8

a) Vmax= 3\/Z pu X=2
b) Ymax=3/4 mpu x=0
C) Vmax— 2 mpu x=0
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d) VYmax— 2 ipu x=2
3aganue 81.

1

Haiiti MakcumMyMmbl QyHKIIUN y=
In(x* + 4x° + 30)

1
a) Vmax=—— Hpu x=-3
In3

1
D) Ymax=-—— mpu x=3
In3

1
C) Vmax=-—— Mpu x=-3
In3

1
d) Vma=— 1pu x=3
In3
3ananue 82.
2
Haiitn MuHUMYyMBI QYHKITUN y=§x23x/ 6x—7

a) Ymin=0 mmpu x=0
b) ymin=0 mpm x=1
C) Vmin=-2/3 mpu x=1
d) Ymin=-2/3 mpu x=0
3amanue 83.

Haiitn MUHUMYMBI QyHKIUN y=3/(x*> —a’)?

a) Ymin=0 mpu x=+a
b) ymin=0 mpu x=-a
C) Ymin=0 mpu x=0
d) Ymin=0 mpu x=:a
3amanue 84.

2
Haiitn MuanMymBb1 QyHKITUH y=X+a— (@>0)
X
a) Ymin=-2a Ipu X=-a
b) ymin=2a mpu x=a

C) Ymin=-2a TpH X=4a
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d) ymin=2a mpm x=-a

3amanue 85.

Haiitn MunnMymbl QyHKIUN y=X J2—x?
a) Ymin=1 mpu x=1
b) Ymin=-1 mpum x=-1
C) Vmin=1 mpu x=-1
d) Ymin=-1 npum x=1
3aganue 86.
Haiityn MuHUMYyMBI QYHKITUN y=XZe'X
a) Ymin=0 1mpm x=0
b) Ymin=4/e® mpu x=2
C) }’min:4/82 npu x=0
d) Ymin=0 mpm x=2
3ananue 87.

Halitu Touku nepernda U UHTEPBAIIbBI BOTHYTOCTH U BBINYKJIOCTU Ipaduka pyHKIMN

y=x>-5x"+3x-5

a) Touka meperu6a (5/3, -250/27). UaTepBaib:

BOTHYTOCTH - (5/3, o0)

b) Touka nmeperuoda (5/3, -250/27). aTepBast:

BBIMTYKJIOCTH - (5/3, o0)

c) Touka meperuda (-250/27, 5/3). UnTepBasb:

BOTHYTOCTH - (5/3, o0)

d) Touka neperuda (5/3, -250/27). UnTepBasb:

BOTHYTOCTH - (-250/27, )
3amanue 88.

BBIMYKJIOCTH — (-00, 5/3),

BOTHYTOCTH — (-0, 5/3),

BBINYKIOCTH — (-00, 5/3),

BBITYKJIOCTH — (-00,-250/27),

HaiiTu Touku nepernda 1 UHTEPBAJIbI BOTHYTOCTH U BBIMYKJIOCTU Ipaduka QyHKIIUH

Y=+
a) Touek mepernda Het. ['padyik BOTHYTHIH.

b) Touek neperuba uer. ['padmk BBITYKIIBIH

c) Touka meperu6a (0, 2). MaTepBaisl: BorHyTocTH — (-0, 0), BeImyKitocTH (0,00).
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d) Touka nmeperu6a (0, 2). MaTepBaisl: BRITyKIOCTH — (-00, 0), BorayTocTH (0,00).
3ananue §9.
HaiiTi Touku nmepern0a M MHTEPBAIBI BOTHYTOCTH U BBITYKJIOCTH rpaduka GyHKITIH
y=x"-12x>+48x°-50
a) Touka neperuda (2, 62). MHTEepBabl: BOTHYTOCTH - (-00, 2), BBITYKIOCTH —
(2,00)
b) Touka neperuda (4, 206). MTaTepBabl: BOTHYTOCTH - (-00, 4), BBITYKJIOCTH —
(4,00)
c) Touku meperuda (2, 62) u (4, 206). MuTepBaibl: BRITYKJIOCTH - (-0, 2),
BOTHYTOCTH — (2,4), BBIITYKIJIOCTH - (4,00)
d) Touxu meperuda (2, 62) u (4, 206). IHTEepBabl: BOTHYTOCTH - (-0, 2),
BBINTYKJIOCTU — (2,4), BOTHYTOCTH - (4,00)
3aganue 90.
HaiiTi Touku nepernda M MHTEPBAIBI BOTHYTOCTH W BBITYKJIOCTH rpaduka (yHKITIH
Fx+36xz-2x3-x4
a) Touka meperuda (2, 114). aTepBaibl: BHITYKIOCTH - (-00, 2), BOTHYTOCTH —
(2,00)
b) Touka nmeperuoda (-3, 294). IHTepBaIbl: BBITYKIOCTH - (-00, -3), BOTHYTOCTH —
(:3.:0)
c) Toukwm meperuda (-3, 294) u (2, 114). UHTEepBabl: BBIMYKIOCTH - (-0, -3),
BOTHYTOCTHU — (-3, 2), BBITYKJIOCTH - (2,00)
d) Toukwm nmeperuda (-3, 294) u (2, 114). HTEepBajbl: BOTHYTOCTH - (-00, -3),
BBIITYKJIOCTH — (-3, 2), BOTHYTOCTH - (2,00)
3aganue 91.
HaiiTi Touku nepernba U MHTEPBAJIbl BOTHYTOCTH M BBIYKJIOCTH rpaduka (yHKIHH
y=3x"-5x"+3x-2
a) Touka meperuda (1, -1). UaTepBaisl: BRIMYKIOCTH - (-00, 1), BOTHYTOCTH —
(1,0)

b) Touka neperuoda (1, -1). MHTEpBabl: BOTHYTOCTH - (-00, 1), BBIMYKIOCTH —

(1,00)
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c) Touek meperuda Het. I'paduk BOrHyTHI
d) Touek meperuda Het. ['paduk BHITYKITBIIA
IpaBuiao Jlonuranas

3amanue 92.

Haiitu nipenen M ————, ucnons3sys npasuno Jlonurans
- fx—a

2
3/a
2
3%/a
2
3/a
3
2%/a

a) -

b)

d)

3amanue 93.

In cos x

Haiiti nmpenen Iirrg , ICTTIOJIBb3Ys TIpaBmiIo Jlomurarns
X—>

a) 0
b) 1
C) ©
d) -1
3amanue 94.

X

, KCTIONB3Ys npaBuiio Jlonurans

Haiitu npenen lim

>0 §in X
a) 0
b) 1
C) o
d) -1
3ananue 95.
Haiitu npenen Iimm , UCTI0JIB3Y$ npaBuJio Jlonurans

x>0 @™ _ coshx
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a) a/b
b) a
c) b
d) 0
3aganue 96.
X — arctgx

. , ICTI0JIb3Ys ITpaBwiIo Jlonurass
X

Haiitu npeaen IXIT0
a) 1/3
b) 1
c) 0
d) o
3aganue 97.

. . X—sIn X
Haittu npenen lim ==, ucnoib3ys npasuiio Jlonurans
x—0 X — tgx

a) %
b) -1/2
c) 0
d) 1

3amanue 98.

m m

Haiitu mpenen lim

)
x—a X” _ a”

MCIOJIb3Ys NpaBuiio Jlonurans

m
a) - a m-n
n

b) _mam—n
n

a.ﬂ—l'l'l

C) n

m
d) Tarr
n
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3aganue 99.

X X

Havitu ipenen Iirp—d, MCIIOJIb3Ys NpaBuiio Jlonurans
x>0 c* —(d*
C
In—
a) _d
a
In—
In ™
b) -——
C
In—
a
In—
c) ——
C
In—
C
In—
d —
In—
b

3amanune 100.

X2

Haittu nipenen lim e——, MCIOJIb3Yys NpaBuiio Jlonurans
x>0 cosx—1
a) -2
b) 2
c) 1
d) 0

3aaHud 1Jis NPOBEPKHU 3HAHUI HA YPOBHE TBOPYECKOr0 MPMMEHEHHUS 3HAHNH
(MPOYHOCTH U CHCTEMHOCTH)

JIns OLEHKH 3HaHUKW HA YPOBHE TBOPYECKOTO TIPHUMEHEHUS MOXKHO
IIPEUIOKNATH CIIEAYIOLIME TECThl OTKPBITOIO THIIA, KOTOPBIE CTAHYT MHCTPYMEHTOM

OIICHKH MPOYHOCTH U CUCTEMHOCTH.
BeruncianreabHbIe 3212491
3amanue 101.
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Boramciute cymmy: 142x+3x%+. .. +nx""

Vkazanue. VIcromnb3yiiTe 3HaUCHAE CyMMBI X+X°+x°+. . +x".
3amanue 102.

Haiit MusMyM QyHKIHEE Y=X +X°+X+1 ¢ TourOCTBIO 710 0,001,
3amanue 103.

Haiitn Mmakcumym yHKITUN y=X+|nX—X3 ¢ TouHocThio 70 0,001.
3amanue 104.

f(x)=e>™™. [Moncunrars npubmmkento f(1,05).
3amanune 105.

Berauciute  mpubmmkenHo  Sin60°3°,  sin60°18°.  ComoctaBUTh

pe3yNbTaThl ¢ TAOJIUYHBIMU 3HAUECHUSMHU.

3amanune 106.

(2,037)2-3
Beraucnuth npuOInKeHHO |[————.
(2,037)2+5

IIpumenenue popmyinl Teitsiopa
3ananue 107.
BeisicHuTh TTOBeeHMe GyHKImE Y=2X°-X>+3 B TouKe X=0.

3amanune 108.

IMOJIYYCHHBIC

f(x)=x"°-3x%+x°+2. HaiiTi Tpu mepBbie €wieHa pasnoxenus mo Gopmyie Teiinopa mpu

Xo=1. [MoacuurtaTs npubmmkerno f(1,03).

3amanune 109.

2 3

. . x? x o 1
[Tonb3ysick mpuOIMKEHHON (HOPMYIIOit e~ 1+x+ > + 5> HaWTH g U OLICHUTH

MOTPEIIHOCTb.

3amanue 110.

Havitu c0s10° ¢ tounoctero g0 0,001. YOenutscs B TOM, YTO JJId JOCTHIKEHHS

yYKa3aHHOM TOYHOCTH JIOCTATOYHO B3ATh COOTBETCTBYIOIIYIO (hopmyiny Teinopa 2-ro

MOpsIJIKa.

3anaqn HA OThICKaHHE HAHO0O0JIbIIEr0o M HAaMMeHbIIero 3HaYeHu i

3amanne 111.
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MuHoHOCe1] CcTOMT Ha sIKOope B 9 KM OT Ommkaiiiield Touku Oepera; ¢ MUHOHOCHA
HY)KHO TIOCJIaTh TOHIIA B JIar€ph, PACIOJIOKEHHBIM B 15 KM, cumTas mo Oepery oT
OJmKaiIer K MUHOHOCITY TOYKM Oepera (jarepb pacrojokeH Ha Oepery). Ecmnu
TOHEI MOXKET JIeJIaTh MEIIKOM I0 5 KM/4ac, a Ha Beciax mo 4 KM/4ac, TO B KaKOM
NyHKTE Oepera OH JJOJDKEH MPUCTaTh, YTOOBI TIOMACTh B JIATEPh B KpaTyaiiiiee Bpems?

3amanue 112.
Ha cTpanwuIie KHUTH TIEYaTHBIN TEKCT JOJKEH 3aHUMATh S KBaJIPATHBIX CAHTUMETPOB.
BepxHee W HWKHEe TOJS JTOJDKHBI OBITH MO a CM, IpaBoe U JjieBoe — D cM. Eciu
MPUHUMATh BO BHHMAaHUE TOJBKO SKOHOMHIO Oymarv, TO KaKUMHU JOJDKHBI OBITh
HauOoJIee BBITOJIHBIC Pa3Mepbl CTPAHUIIbI?

3aganue 113.
[lepumeTp paBHOOEIPEHHOIO TPEYTOJbHUKA paBeH 2p. KakoBbl MOMKHBI OBITH €ro
CTOpPOHBI, 4YTOOBI 00BEM Tejia, OOpPa30BaHHOTO BpAIICHUEM JTOTO TPEYroJbHUKA
BOKPYT €ro OCHOBaHUsI, ObLIT HAUOOIBIITNM?

3amanne 114.
JloxxneBas karuisd, HadajdbHas Macca KOTOPOM My, MagaeT MOoJ ACWCTBHEM CHIIBI
TSOKECTH, PABHOMEPHO UCHApsiACh, TaK UYTO YOBUIb MAacChl MNPOIMOPIIMOHATbHA
BpeMecHH (KO3 GHUIUMEHT MpormopunoHanbHocTH paBeH K). Uepe3 CKONBKO CEKyHI
MOCJIe Havasa MaJieHusl KHHETUYeCKas dSHEpPTUsl Karuik OyJeT HauOobIIe U KakoBa
ona? (ConmpoTHUBJIEHHUEM BO3/yXa MpeHeOperaeMm).

3aganue 115.
Peruar Broporo poga mmeer Touky onopsl B A; B Touke B (AB=a) noxBeieH rpys.
Bec enununbl 1inHbI peryara paBeH K. KakoBa oipkHa ObITH JUIMHA pbhlYara, 4ToObI
rpy3 P ypaBHOBemmBaiicsi HauMeHbIei cunoit? (MOMEHT ypaBHOBEUIMBAIOIIEH CUJIBI
JIOJDKEH PaBHATHCS CyMME MOMEHTOB rpy3a P u peruara.)

IIpumeHeHne NPOU3BOAHOM B (PU3HKeE

3aganue 116.
Koneco Bpamaercsi Tak, 4To yros MmoBOpOTa MPOMOPIIMOHANIEH KBAaJApaTy BPEMEHH.
[TepBrrit 000poOT caenan KojiecoM 3a 8 cek. HallTu yrimoByro cCkopocTh @ yepe3 32 cek

IIOCJIC HadaJla ABUKCHHUA.
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3amanue 117.

Teno maccor B 3 KI' JBHIKETCS NMPSAMOJIMHEWHO IO 3aKOHY s=1+t+t% s BBIPAKECHO B

2
mv
caHTuMeTpax, t — B cexkyHgax. Omnpeaenutb KUHETUYECKYIO IHEPTHUIO (T) Tena

yepes S CeK MocJe Havyasa JBUKEHHUS.
3amanue 118.
KonuuecTBo »3nekTpuyecTBa, MPOTEKIIEe Yepe3 MPOBOJHMUK, HAYMHAs C MOMEHTa
Bpemenn t=0, maetcs popmymnoit Q=2t*+3t+1 (kynonos). Haiiti cray Toka B KOHIE
IISITOM CEKYHIBI.
I'eomeTpuueckue 3aga4u

3amanmne 119.
1
CocTaBuTh ypaBHEHMS KacaTeIbHBIX K JIMHUM y=X-— B TOYKaxX MEPECEUCHUs C OChIO
X

a0Ocrucec.
3amanune 120.
IToka3aTp, 4TO JTUHHUA y:X5+5X-12 BO BCEX CBOMX TOYKAaX HakJIOHEHa K ocu OX moJn

OCTPBIM YTJIOM.
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OTBeTHI U KJIIOYH

1. A 29.A
2. A 30.A
3. A 31.C
4. D 32.D
5. A 33.B
6. B 34.B
7. C 35.A
8. A 36.C
9. D 37.A
10.C 38.B
11.B 39.A
12.A 40.C
13.B 41.B
14.C 42.A
15.A 43.D
16.B 44.A
17.C 45.D
18.D 46.C
19.A 47.A
20.C 48.B
21.D 49.B
22.A 50.A
23.B 51.A
24.D 52.C
25.C 53.D
26.D 54.A
27.B 55.C

28.B 56.A
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57.B
58.B
59.A
60.A
61.D
62.B
63.D
64.C
65.A
66.C
67.D
68.A
69.A
70.B
71.D
72.A
73.D
74.A
75.A
76.B
771.A
78.C
79.B
80.C
81.A
82.C
83.D
84.B
85.B
86.A
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87.A
88.A
89.D
90.C
91.A
92.B
93.A
94.B
95.A
96.A
97.B
98.A
99.C
100.

101.

102.
103.
104.
105.
106.
107.

A

1-(n+1)x"+nxmt?
(1-x)2

0,785
0,073
0,995
0,8665 u 0,8686
0,355

®ynknus yosisaer. (0;3) — Touka

neperuda rpaduka.

108.

F(x)=1-6(x-1)+(x-1)*+...;

f(1,03)=0,82

109.
110.
111.

112.

0,78, 6<0,01
0,985

B 3 KM OT Jlareps

2b+\/§14 2a+\[§
a b



113. boxkoBas ctopona =3p/4,

OCHOBaHUe =3/2.

2m, 2 mig?
3k '27 k2

114.

2aP

115. [—
K

116. w=13pan/cek
117. 181,5-10% spr
118. 23 A

119. y=2x-2 m y=2x
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