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AHHOmauust. Bsederue. CmeHa 00Iel ImapaaurMel 06pa3oBaHUs, IIEPEXOL
€ro K KOMIIETEHTHOCTHOHM MOJEAH H COIIPOBOXKIAIOIIAs WX IIepMaHEHTHas CMeHa
denepasbHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIET0 OOpPa30BaHHS I[IOPOLHAU
mpobaeMy oTGOpa ComepzKaHUs IIPOrpaMM KypCOB, H3y4aeMbIX CTyAEHTAMH BY30B.
B obaacTH MaTeMaTHYEeCKUX 3HAHUM OHAa CTOUT OCOOEHHO OCTPO B CBH3H C AEKAA-
pupyeMoll 3amadell YCHACHHS MaTeMaTHYeCKON ITOATOTOBKH OYOYIIHX CIIEIIHAAWC-
TOB, B KOTOPOM IEHTpPasbHOE MECTO 3aHHMaeT MaTeMaTHdeCKHM aHaani. OnHUM
M3 BO3MOXKHEBIX IIyTeH pellleHus 0003HAYEHHOH ITIPOOAEMBI SBASIETCS BBIIEACHHE
B YHUBEPCHUTETCKHUX AUCIIUIIANHAX HHBAPHAHTHON U BAPUATUBHOMN COCTaBASIIOIIHX.

Llenb myGAMKAIIMHN 32aKAIOUAETCS B OIIHMCAHUHU Pa3paboTaHHBIX aBTOPAMH IAS
IIPEenogaBaeMoro B By3€ Kypca MaTeMaTHYeCKOro aHaaM3a BapHUaTHUBHBIX KOMIIO-
HEHT COJAEPIKAHHUSA U IIPEJACTABACHUH PE3YABTATOB UX BHEIPEHU B IIPAKTUKY 00y-
YEeHUS.

Memooonozust u memoost. IlpoBemeHHOe HCcAemOBaHHE 06a3MpPOBAAOCH Ha
IIPUHIIUIIAX HENPEPBIBHOCTH M CHCTEMHOCTH COBPEMEHHOI'0 00pa30BaHUs, €ro akK-
TYaABHBIX KOHIIENIIHAX (PyHOaMEHTaAH3alluK, T'YMaHHU3aIlUM{, I'YMaHHUTapH3aIlUH,
UHOUBHUAyaAU3aINHU U OUPPEPEHITUAIINH) U [TOAOKEHHUIX KOMIIETEHTHOCTHOIO, [e-
ATEABHOCTHOI'O, AMIHOCTHO OPHMEHTHUPOBAHHOTO U MEXKAUCIIUIIAMHAPHOI'O I1I0AX040B
K oOy4yeHHi0. B KadecTBe OCHOBHBIX METOHOB OBIAM 3a4eHCTBOBAHBI TEOPETHIEC-
KUY aHaAu3 U 9KCIIEPUMEHT, UTOTH KOTOPOro OII€HHBAAHUCH IOCPEACTBOM 3MITHPH-
YEeCKHX U IIPaKCHUMETPUYIECKHUX METOIOB.

Pesynemamsl u HayuHasi Ho8U3HA. PaboTa, OCYIEeCTBASBIIASLCH B TEUEHHE
MHOTHX A€T B BATCKOM rocy1apCTBEHHOM yHHBEPCHUTETE, IIOKa3asa, 4TO CHCTEMO-
obpasyrmuM (HPakToOpoM BapHATUBHOTO 00pa30BaHHS, OINPENEATIONIMM CpPeICTBa
1 POPMEI €T0 PEaAU3alluH, CAY?KUT MMEHHO BapHaTHBHOE COAEpKaHHUEe OOydeHMs.
OHO 103BOASIET OPIaHUYHO AOIIOAHSTEH CBEAEHHS O KAIOUEBBIX IIOHATHUAX, TEOpEMax
U METOJaX MaTeMaTH4YEeCKOI'O aHaAH3a C YYETOM CIEeIHM(MHUKU CIIEIIHAABHOCTH CTY-
JEHTOB, YTO CIIOCOOCTBYET HX YCIIEIIHOH IPOo(eCCHOHAAHN3AIINH; CHCTEMAaTHYECKH
IIEPEOCMBICASITH M OIIEPATHBHO KOPPEKTHUPOBATh yieOHBIH MaTepuas, IpHHUMAag BO
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BHHMAaHHE HOBbIe Hay4HbIe (PaKThI U OTKPBITHS; Pa3BUBATh YK€ Ha MAQIIINX Kyp-
cax II03HaBaTEABHYIO CAMOCTOSITEABHOCTb OOYYaIOIIHUXCs, IIPHODIIas UX K PEryAsp-
HOH M HepOPMaAbHOH HCCAE€IOBATEABCKOH nedTeAbHOCTH. OXBaT SKCIIEPHMEHTOM
CTYAEHTOB HECKOABKHX MaTeMaTHYeCKHX HaIlpaBACHHH IIOAIOTOBKH, HX 00sga3a-
TEeABHOE BOBA€YEHHE B CAMOCTOATEABHbIE MCCAEIOBAHUS, [IPUMEHEHHE U IIOANEPK-
Ka MEXaHH3MOB MEKIUCHUIAWHAPHOCTH H TPAHCIPO(ECCHOHAAN3Ma 00eCIIeuYnAr
HAy4YHYI0 HOBH3HY NPEAIIPHHSTOIO HCCAENOBaHUS. IloAydeHHBIE B XOM€ II€Iarory-
4eCKHUX M3MepeHUIl (aHKeTHPOBAHHUS, OIIPOCOB CTYAEHTOB, HaOAIOAEHUA 3a HX
y4eOHBIMH B Hay4YHO-HCCAENOBATEABCKHMH NOCTHKEHHUSIMHU) PE3YABTATHI (DOPMHPO-
BaHHSA NPOMECCHOHAABHBIX KOMIIETEHIINH OyIyIIMX BBIITIYCKHHUKOB IIOATBEPAHAU
93¢ PeKTUBHOCTD HCIIOAB30BaHHS B IIPOIllecce 00yIeHHsS CKOHCTPYHPOBAHHBIX BapH-
aTUBHBIX KOMIIOHEHT COAEPKaHUS AUCLIUIIANHEI «MaTeMaTH4eCKHUY aHaANu3».

IIpakmuueckast 3Hauumocmo. V3A0KEHHBIM B cTaThe MaTepHaA U BbIBOIBI
aBTOPOB MOTYT OBITH IIOA€3HBI METOAMCTAM BBICIIEH IIKOABI U IIPEIOAABATEASIM
MaTeMaTHKH, 3aHHTEPECOBAHHBIM B IIOBBIIIEHHH KadecTBa MaTeMaTH4YeCKOH IT0/-
TOTOBKHU B By3aX.

Knroueeble cnoea: BhICIIee 00pa3oBaHHE, MaTeMaTHYeCKHIE aHaAW3, Ba-
pHATHUBHOE coep:KaHue oOydeHus, BapHaTUBHAT KOMIIOHEHTA.
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Abstract. Introduction. The change in general paradigm of education, its
transition to a competent model and the permanent change in federal state stan-
dards of higher education have created the problem associated with selecting the
content of course programmes studied by university students. In the field of mat-
hematical knowledge, the problem of strengthening students’ mathematical tra-
ining is particularly acute in connection with the declared task, in which mathe-
matical analysis is central. One of the ways to solve this problem is to distinguish

the invariant and variable components in the content of the university course.
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The aim of the present research is to describe the content of variable com-
ponents developed by the authors for the university course of mathematical anal-
ysis and to present the results of their introduction into the practice of teaching.

Methodology and research methods. The conducted research is based on the
principles of continuity and systemacity of modern education, its current con-
cepts (fundamentalisation, humanisation, humanitarisation, individualisation
and differentiation) and the provisions of competency-based, activity-based, per-
sonality-oriented and interdisciplinary approaches to teaching. The theoretical
analysis and experiment were used as the main methods, the results of which we-
re evaluated through empirical and praximetric methods.

Results and scientific novelty. The present study, carried out for many years
at Vyatka State University, has shown that the system-forming factor of variable
education, determining the means and forms of its implementation, is the variable
content of education. Firstly, this particular content provides additional informati-
on on key concepts, theories and mathematical analysis, taking into account the
specifics of students’ specialties, which facilitated their successful professiona-
lism. Secondly, the variable content of education offers the possibility to systema-
tically rethink and rapidly revise educational material, taking into account new
scientific facts and discoveries. Finally, it can develop cognitive autonomy of juni-
or students, encouraging them to carry out regular and informal research activiti-
es. The coverage of students of several mathematical directions of education, their
obligatory involvement in independent research activities and support for mecha-
nisms of interdisciplinarity and transprofessionalism ensured the scientific no-
velty of the research undertaken. The results of the formation of professional com-
petencies of future graduates obtained during pedagogical measurements (questi-
onnaires, surveys of students, observation of their educational and research achi-
evements) confirmed the effectiveness of using the designed variable components
of the discipline “Mathematical Analysis” in the learning process.

Practical significance. The research material and the authors’ conclusions
described in the present article can be useful for methodologists of higher school
and teachers of mathematics interested in improving the quality of mathematical
training in universities.

Keywords: higher education, mathematical analysis, variable content of
education, variable component.
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BBeaeHnue

TpaucdopMaIiiy, TPOUCXOOSIINE B POCCUUCKON BBICILIEN IITKOAE, SIBAS-
IOTCSI CAEICTBHEM CMeEHBI oOmieil Immapamurmel obpasoBaHusd. Ilepexon K ero
KOMIIETEHTHOCTHOM MOJEAN OTPA3HACS IIPEK/e BCero B pedpopMHpPOBaHUU (he-
[epaAbHBIX I'OCYNAPCTBEHHBIX CTAHAAPTOB. B mocaemHme romps! HabaromaeTcs
ux crpemuTesbHas sBoatoiusg: PI'OC BIIO, I'OC BO, #I'OC BO 3+, ¢I'OC
BO 3++, nmoaBaeHue NPoeCCHOHAABHBIX CTAHAAPTOB ... [IpH 3TOM OOHUM H3
OPUHIIUIIHAABHBIX OTAHYMM HOBBIX @I'OC cTaso u3MeHeHHe OIlHcaHus Tpebo-
BaHUH K IIPOEKTHUPOBAHUIO COZeP:KaHHUA 00pa3oBaTeABHOrO IIporecca. B gact-
HOCTH, CTPYKTypa CTAaHAAPTOB BBICIIET0 00pa30BaHUSA CETOONHS YK€ He IIpei-
IIoAaraeT ero AeTaAU3alllH, YTO HeAb3sd BOCIIPHHHMAThL OAHO3HAa4YHO. CoraacHo
pe3syabpTaraM uccaenoBaHua E. H. UBaxuenko u A. Y. ATTaeBoH, «IIpeacTaBH-
TeAW BEAYIIUX BY30B CYHTAIOT, YTO B (peIePaAbHBIX TOCYAapPCTBEHHBIX 00pas3o-
BaTEABHBIX CTaHAAPTaX TPETHEro IIOKOACHUS ... HEOIPaBIAHHO HCKAIOYEHBI
Bce TpeboBaHMs, Kacalolllkecs: cozepkaHudg obpasoBanusa» [1, c. 29]. [To mHe-
HUIO aBTOPOB LIUTUPYEMO# CTaTbi, HEBBIITOAHEHUE KECTKUX TPpeOOBaHUH K CO-
OepxKaTeAbHOMY acCleKTy pas3pyllaeT OTE€YEeCTBEHHYIO CHCTEMY IIOATOTOBKHU
KaJpOB, B OCOOEHHOCTH [ASI HAyKOEMKHX M BBICOKOTEXHOAOTHYHBIX OTpacaei
5KOHOMHUKH.

Cetfyac By3blI 00Aa1AaI0T UCKAIOYHUTEABHBIMH aKaJIeMHUYeCKHUMU IIpaBaMU
B 00AaCTH MPOEKTUPOBAHUA U Pa3paboTKU COmepzKaHUda YIeOHBIX AUCITHUIIAHH.
Opnako orcyrcrBue B PI'OC mpuMepHOro mepedHs BOIIPOCOB, Ha KOTODPBIE
CAEyEeT OPUEHTHPOBATHCS IIPEINOoAaBaTEASIM, U HEPEAKO Pa3MbIThble (DOPMYAH-
POBKU KpPUTEpPHEB KadeCTBa IIOATOTOBKH O0yYAIOIINXCS IOPOKAAIOT IIpobaeMy
OIITUMAaABHOIO oTOOpa y4eOHOro MaTepuasa, KOTOPBIH, C OLHOM CTOPOHHI,
obecrreuuT popMupoBaHUe 3aA0KeHHBIX ®I'OC KOMIIETEHIIHM BBITYCKHHUKA,
a c apyroii — He OyneT nepeHachIeH (hakTHIeCKOoH HH(opMaleil H [I03BOAUT
00y4JaroUIMCS IIPOIBAATH CAMOCTOSITEABHYIO [I03HABATEABHYIO aKTHBHOCTb.

Ha obo3HadyeHHyI0 npo0AeMy B OTHOILIIEHHH BBICIIET0 MaTeMAaTHIECKOIO
obpa3oBaHHs yKa3bIBAIOT MHOTHE OTE€YEeCTBEHHBIe crernasuctel. B. U. Tokra-
poBa, C. H. demopoBa oTMedaroT «YHUBEPCAABHBIM XapaKTep H pacllAbIBUa-
TOCTb OIIPENEA€HUs KOMIIETEHIINM, CBA3aHHBIX C MaTeMaTH4YeCKOH II0AT0TOB-
Koir, cchopmyanpoBaHHbIx B PI'OC BO, 4TO BA€YET COOTBETCTBYIOILME Opra-
HU3aIlMOHHO-MeToJu4YecKHue mnpobaemsl [2, c. 84]. E. A. [lepMHHOB KOHCTaTH-
pyeT: «B KadecTBe “HOBBIX’ PabOYHUX MPOrpaMM MaTeMaTHYEeCKHUX IHUCIIHUIIANH
HepeaKOo MpeaAaraloTcd UX IpeKHHEe BapHaHTBI, HO B CKaTOM BHE, IIPUYEM
TIOAYYEHHBIE IIyTeM IIPOCTOr0 “MEXaHHWYECKOT0o” COKpalleHUd UX COONEPIKAHUSI,
U3 KOTOPOI'0 HEe BCErZa BO3MOXKHO IIOHSATH, KAKHMM HMEHHO CIIE€IIMAAbHOCTSIM
OHO azgpecoBaHo» [3, c. 37-38]. U. A. Eaenkux, T. M. CadponoBa, H. B. Yep-
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HOyCOBa yCMAaTPHBAIOT BO3MOKHOCTDL BBIITOAHEHUS TpeboBaHuil PI'OC TOABKO
B IleA€HAIIPaBAEHHOM, OCO3HAHHOM IIPOEKTHPOBAHHHM 00pPa30BaTEABHOI'O IIPO-
Iecca B By3€ II0 KaXK/IOMy HaIIpaBACHHIO OOyYEeHHS B IIEAOM H II0 Ka’KIOMY
KOHKPETHOMY IIpEAMETY B YaCTHOCTH [4].

MHOro4HCAEHHBIE HCCAEIOBATEAN OIIMCHIBAIOT PA3AMYHBIE IIyTH PEIICHUT
ykazanHoM npobaemsbl. H. IT. IIyukoB IpenaaraeT UAeI0 pasfeAeHHs Kypca MaTe-
MaTUKU Ha [Be YaCTH: <MHBAPHAHTHYIO A BCEX PEaAN3yEMBIX B By3e HallpaBAe-
HUH IIOATOTOBKH W BapHaTHBHYIO, IIPO(ECCHOHAABHO HAIIpaBACHHYIO» [5, c. 72],
4TO B COZEPKaTEABHOM IIAAHE II0Apa3yMeBaeT BblIEACHHE NHBAPUAHTHON SHIIVK-
AOTIEIUYECKON YacCTH (OCHOBHBIX ITOHSTHH, METOHOB, HeH, IIPHUHIIUIIOB MaTeMa-
THKH) YU BapHaTUBHOM COCTaBASIOLIEH (TeM, Haubosee BOCTPEOOBAHHBIX B IIPO-
1ecce IIpenofaBaHMs CIIEIMAABHBIX AUCIIUIIAMH). MBI CKAOHHBI COTAQCUTECS C
BBIIBHHYTHIMH TE3HUCAMH, OJHAKO OTMETHM, YTO aBTOpP HAHHOM paboThl OrpaHU-
YHBAETCS AMIIB OOIIMMHU 3aMedYaHUSAMH OTHOCHTEABHO IIPOEKTHPOBAHMS COAEP-
KaHUs 00y4eHUsd MaTeMaTHKe B BY3€.

B. M. Kyty3oB u H. B. ABICEHKO OTBOOAT BapHaTHBHOHN COCTaBAGIOIIEH
COBPEMEHHOTO 00pa30BaTeABHOTO IIPOIleCCa He IIPOCTO BAXKHYIO, 4 KAIOUEBYIO
poab. OHH TIOMYEepKUBAIOT: «BapraTuBHasa KOMIIOHEHTa OOpasoBaHUA Pa3BH-
BaeTcsl He TOABKO [As IIOBBIIIEHUS CTATyCa BBIIIyCKHUKA-CIIEIIMaANUCTa, HO
U [IAd oDoraleHUsd U IIOIOAHEHUs (PYyHAAMEHTAABHOM COCTaBASIOIIEil comep-
KaHug obpaszoBaHus» [6, c. 4]. CaemoBaTeABPHO, 3Ta KOMIIOHEHTA OTAMYAETCH
OUHAMHUYHOCTBIO U CO BPEMEHEM MOXKET CTaTh YaCTbIO0 3HIIMKAOIIEINYECKHUX,
dyHIaMEHTAABHBIX 3HAHHUM, T. €. YK€ HHBAPHAHTOM. DTO OIIpPEAEAeHHBIM 00-
pa3oM oTpaikaeT QUAAEKTHKY coAepzKaHus obpa3oBaHus. YKa3aHHbBIE aBTOPHI,
BIIPOYEM, TOXKE HE KOHKPETH3UPYIOT COAEpPKaTEABbHYIO 4acTh paccMaTpHBa-
eMO¥ KOMIIOHEHTHI 00Opa30BaHHUs.

O BaXHOCTH Pa3AMYHBIX BHJIOB U METOZIOB BapHATUBHOM IOATOTOBKH CTY-
[EHTOB, B 0OCOOEHHOCTH 0 pa3paboTKe U peasn3allui HHINBHAYAABHBIX 00pa3oBa-
TEABHBIX TPAeKTOPHY, TOBOPUTCH U B yIIOMHHAaBIIelca rmybaukaru E. A. [Tepmu-
HoBa [3, c. 46]. Ho peur B Hell MIOeT AWIIb O peaAu3allii IIPUHITAIA HellpephIB-
HOCTH MaTeMaTHYEeCKOro o6pasoBaHUs B IPOECCHOHAABHO-TIENATOTHIECKUX BY-
3ax, T. €. O IIOITOTOBKE IT€/IaroroB IIPOeCCHOHAABHOTO 00yYeHMs.

BapuaTHBHOCTEL cofepkaHUda IpodheCCHOHAaABHOTO 0O0pa3oBaHus, OIpe-
OEeAdIoas HHANBUAYAaAbHbIEe 00pa3oBaTeAbHbIE TPAEKTOPHUH, BBILEACHA BEIY-
IMUMH TIPECTAaBUTEASIMH OTEYEeCTBEHHOM METOIOAOTHH TpPaHCIpodeccHoHa-
ansma 9. ®. 3eepom u 3. 3. ChIMaHIOK B KaQ4€CTBE OJHOTO U3 IIPUHIIUIIOB pa3-
BHUTHS TPAHCIPO(EeCcCHOHAAN3MAa U TeXHOAOTHH ero peaawmsanuu [7, c. 15].
B nmocaenHee necaTuaeTHe OaHHAd TEOPHd BBIXOAUT Ha HOBBIE TOPHU30HTHI
B CBSI3U C U3MEHEHHeM 00pa30oBaTeAbHON IMapaJUrMbl U IIOMCKOM OOIIMX 3aKO-
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HOMEpPHOCTEH Iporpecca HAyYHOTO 3HAHHS, a €€ IIOAOKEHHS IIPU3HAIOTCS OC-
HOBOY MOZIEpHH3AIINN CHCTEMBI [IOATOTOBKH IPO(eCCHOHAABHBIX KaIpPOB.

Takum 06pa3oM, IIOKCK SAEMEHTOB, KOTOPbIe MOI'YT COCTABUTE COAEpPKa-
HHE BapHATHBHOM YacTH MaTeMaTHYeCKOTo 06pa30oBaHuUs B By3e, IIPEACTABAS-
eT co00i aKTyaAbHYI0 HayYHO-METOINIECKYIO mpobaeMy.

IleAb cTaTbU 3aKAIOYAETCS B M3AOXKEHUH PE3yALTATOB BHEOPEHUS BapHa-
THUBHBIX KOMIIOHEHT B COZIEpKaHHe By30BCKOIO 00y4eHNs MaTeMaTHYeCKOMY aHa-
Anzy. HoBH3HaA HccaeioBaHus 00yCcAOBACHA 00SI3aTEABHBIM BOBACUEHHEM CTYICH-
TOB psfia MaTeMaTHIeCKUX HallpaBACHHH ITIOATOTOBKH B PEAABHYIO CAMOCTOSITEAD-
HYIO HAyYHO-UCCAEIOBATEABCKYIO AeITEALHOCTb. CKOHCTPYHPOBAHHbBIE BAPUATHB-
Hble KOMIIOHEHTBI SBASIIOTCSH OPHUTMHAABHBIMH U OTPAaKalOT B3TASl aBTOPOB Ha
obydeHHne yKa3aHHOHN AUCIUIIAHE OyayIlX 0aKkaraBpOB U MarHuCTPOB.

0O0630p AHTEpaTypPBHI

[Mpuuareiit B 1992 r. 3akoH P® «O6 o6pa3zoBaHu» IPOBO3TAACHA OPUEH-
TUPOBAHHOCTb 00pa30BaTEABHOM CHCTEMBI Ha CBOOOAY U IIAIOPAAU3M, ee afall-
TUBHOCTH K YPOBHAM U OCOOEHHOCTSIM Pa3BUTHUS U IOATOTOBKH OOYYaIOIIHXCS,
aBTOHOMHOCTE O00pa30BaTEABHBIX VUPEXKAEHHH. OTH HOBBIE (B CPaBHEHHHU
¢ ne#icrBoBaBIuMU B CCCP) nIpHHITUIIBI TOCyAapPCTBEHHOM ITOAUTHKH SIBUAUCH
OTpaskeHHEM CMEHEBI OOIIECTBEHHOMN UOEOAOTUH U ITOCAYKUAHU IIPABOBOM OCHO-
BOM BapHaTHBHOIO ob6paszoBaHud. TakuMm oOpa3oM, B KaTeropHasbHOH CTPYK-
Type OUOAKTHUKH 3TO OTHOCHTEABHO HOBBIH OOBEKT, B CBS3H C YeM MHOTHMH
YUeHBIMU aKTHUBHO pa3pabaThIBaioTCs €ro pa3AUdHbIE TEOPETHYECKHUE U METO-
JOAOTHYECKUE aCIeKTHI.

E. . Canunoii, A. M. MackaeBoOil BBIZIEA€HBI IIPEAIIOCBIAKH Pa3BUTHUS
BapuaTUBHOTO oOpa3oBaHus B Poccuu, mpoBeneH 0030p HETPAIUIIMOHHBIX 00-
pas3oBaTeABHBIX CHCTEM H aBTOPCKUX IIKOA, CTOSBIIHX Yy €[0 HCTOKOB, IIE€pe-
YHCAEHBI IPaBUTEALCTBEHHEBIE Pe(POPMEBI, OCYLIECTBACHHbIE B JAHHOM HaIlpaB-
AeHun [8]. ABTOpBI 3TOM paboThl, omupasachk Ha Tpyawsl A.I. AcMoaoBa,
B. C. l'epuryuckoro, 0. B. 'poMbIKO, nccAeOBaAN IICUXOAOTHUYECKYIO CTOPOHY
BapuatuBHOCTU. CpaBHUBAdA pa3AHYHbIE IIOAXOAbI K TPAKTOBKE BAPHATUBHOTO
00pa3oBaHUsdg, OHHU IIPENAATAIOT IIOHUMATh €T0 KaK «BO3MOXKHOCTh BBIOOpA HMH-
OUBHOAYaAbHOH 00pa3oBaTeAbHOH TPAaeKTOPHH YYaIlUMCH B 3aBUCHMOCTH OT
COITMAABHO-KOHOMUYECKUX M WHAWBHUAYAABHO-AMYHOCTHBIX (pakTopoB» [8,
c. 9]. I[lo ux MHEHHIO, OOHAKO, CYIIECTBYIOIINE ONPEeAeACHUS JAaHHOTO ITOHATHSI
JOOAKHBI CUCTEMATHYECKH A0padaThIBATBCH C YIETOM OUHAMUKH TpPeboBaHUM
U 3alIPOCOB CO CTOPOHBI OOIIIECTBA K 00PAa30BAHHIO B IIEAOM.

PesyabTaThl rAyOOKOTO aHaAM3a aCIeKTOB BapUATHUBHOCTH 00pa30BaHUA
noaydensl T. B. 2KuBokopeH1ieBo# [9]. Boigeasas KarodeBble ITO3UIIMH: MHOXKeE-
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CTBEHHOCTh, YHUKAABHOCTb, JUHAMHYHOCTDb — B TPAKTOBKE oOcyxkmaemMoro de-
HOMEHAa, aBTOP OCMBICASIET €r0 CYIIHOCTh C TOYKH 3PEHUS Pa3AMYHBIX METO/I0-
AOTHMYECKMX KOHLENIHH U Hay4HBIX ITOAXOAOB. IlepedncaeHHBbIE XapaKTepHC-
THKH TI03BOASIIOT PaCCMaTpPHBAaTh €ro B KadecTBe 00beKTa AHUATPOIIHMKH (METO-
JOAOTHH Pa3HOoODOpa3msi), OTIPaBASIOT K IIpobAeMaM ITO3HAHUA B €CTECTBEHHO-
Hay4YHOM M I'YMaHHUTapHOM IMCKYypcCax, AeAaloT 3HAYHMBIMH B HCCA€IOBAHUH
BapHUaTUBHOCTU «TaKHe CHHEPreTHYeCKHe KOHTEKCTbl, KaK AUAAOTMYHOCTS,
CTaHOBAEHHE, cBoboay» [9, c. 205].

K mokasateasm BapuatuBHOCTU T. B. 2KMBoKOpeHIIEBA OTHOCHUT THUII 00-
pPas3oBaTEABHOIO YUpPEXAEHMs, ero 06pa3oBaTeAbHYIO Cpeay, MHOroobpasue pe-
AAM3YEMBIX TUAAKTUYECKHUX II0XOM0B, HHANBUAYAAbHBIE KadecTBa o0ydaeMo-
ro, YHHUKAABHOCTH II€JArOTMYEeCKOTr0 B3aMMOAEHCTBHS M aAp. IlepBooCHOBOH
5THUX TI0Ka3aTeAel gBAsSeTCH BapHATHBHOCTB COOEPIKAHUSL, TIOCKOABKY HMEHHO
OHa «II03BOASIET YYUTHIBATH COILIMAABHBIE M AUYHOCTHBIE IMOTPEOHOCTU CyOBeK-
TOB oOpa3oBaHUs, obecrieynBaeT CrelluUKy obpa3oBaTEeAbHOI cpenabl yueb-
HBIX 3aBEIEHHH, B TOM YHCA€ H IIEAOCTHYIO PEaAH3aIldi0 00pa30BaTEABHbBIX
noaxomon» [9, c. 207]. Takum obpazoM, BapHaTHBHOE COLAEPKAHUE ITPEAIIOAA-
raeT BBIOOp MomeAed o0ydueHHs, eJaroTHYeCKHX TEXHOAOTHUH, a TaK¥Ke METO-
OB, CpeacTB U (popM yuebHO paboThl.

OcHOBBIBasiCh Ha TOM, YTO KaxKiaad CHCTeMa HMeeT KaK yCTOH4YHBEIE,
COCTaBAHIOIIHNE €€ «SIIPO» IAEMEHTHI, TaK ¥ AEMEHTHI BAPHUATHUBHBIE, ITOIIOAHSI-
IOIIHE€ €Tr0 HOBBIM OIIBITOM, COAEPKaHHE COBPEMEHHOTO BBICIIIETO 00pa30BaHUs
[OAYKHO OTBEYaTh, C OMHOM CTOPOHBI, IIPHHIUILY (PYHAAMEHTAABHOCTH U I'H0-
KOCTH, C APYro# — BapHaTUBHOCTH. Takas MO3UIHMS 00yCAOBAMBAET HEOOXOIH-
MOCTB Ilepexoa K YHHBEPCAABHOMY 00pa30BaHMIO, IIOCKOABKY «COBPEMEHHBIH
YEeAOBEK... KaK AWYHOCTH [OAXKEH YMETh IIOHHMMAaThb M IPeo0pa3oBBIBATH Pa3-
HBbIEe COIlMaAbHbIE OTHOIIIEHHs, a KaK IpodeCCHOHaA — YMeTh BO3/eHCcTBOBATH
Ha Hux» [10, c. 34]. IlogyepKuBas, YTO «yHHUBepcasbHOe obpa3oBaHHEe BCeraa
OUAAOTHUYHO M IIOAHKYABTYPHO, AUYHOCTHO M BapuaTuBHO» [10, c. 36], M. Ae-
BUT yTBepxkAaeT: «OCHOBOH comep:KaHHs YHHBEPCAABHOTO 0Opa3oBaHHS KOM-
IeTeHTHOHM AWYHOCTH ... OKa3bIBalOTCH, IOYTH KaK B cTapoill KaaCCHYECKOH
THUMHa3UHM, S3bIKH ... U MaTeMaTHKa KaK BaxkHelmias u3 (popMaAbHBIX YHH-
BepCaAbHBIX 3HAKOBEIX cucTeM» [10, c. 41]. TakuMm obpaszom, MaTeMaTH4decKas
IIOATOTOBKA ObIAa M OCTAETCs KPAaEeyrOABHBIM KaMHEM ITOAHOLIEHHOTO 00pa3zo-
BaHUS Ha AI000H ero CTYIeHH, a OIpefeAeHHe BapHUaTHBHOIO CONEpKaHUI Ma-
TeMaTHYEeCKHUX AUCIIHUIIAMH B 00Ie06pa3oBaTeAbHO IIIKOAE U By3€ CTAHOBHUTCSH
Bce boaee aKTyaAbHBIM.

Kypc MareMaTH4ecKOro aHaaW3a — OfHA M3 TPAOUIIMOHHBIX COCTABAL-
IOIIMX MaTeMaTH4YeCKoro odpas3oBaHUs B By3e. Ero n3yueHme sIBASETCSI yCAO-
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BUEeM (popMHUpoBaHusa PyHAAMEHTAABHBIX 3HAHUM OyAYIIEro BRITYCKHUKA. ATI-
napatr 3TOH AUCLHIIAMHBI COCTaBASET HAYYHYI0O OCHOBY Pa3AWYHBIX CIIEIIHAAb-
HBIX IIPEIMETOB, UCIIOAB3YETCS OAS PEIIEHUsS TEOPeTHYEeCKUX 3afad U IIpoBe-
OeHUs TIPUKAAAHBIX HccaefoBaHHUIl. Ha a3pIke MaTeMaTH4YeCKOro aHaamusa
OPOU3BOAUTCH, HAIIPUMED, OIHCAHHE MHOXKECTBa AUHAMHUYECKHUX IIPOIIECCOB
(mpryeM He TOABKO B €CTECTBO3HAHHU U MHKPO- HAM MaKpPOSKOHOMHKE, HO
U B AMHTBUCTHKE, cpepe UHBecTHIIUH U IT-TexHOAOTHH, B Y4ACTHOCTH IIPH CO3-
JaHUH WH(OPMAIIMOHHBIX IIOMCKOBBIX CHCTEM). OTOT (PAKT OCOOEHHO 3HAYHM
[AST MOTHBUPOBAaHHUS CTYAEHTOB IIPH OCBOEHHM HMH METOIOB OOCyXKIaeMOH
Hay4YHOM 00AaCTH KaK CYIIIHOCTH COBPEMEHHOI'0 MaTeMaTHYeCKOr0 MOAEAHPO-
BaHUd. /laHHOEe 0O6CTOATEABCTBO HAIlEANBAET Ha ITOKCK ITyTeH IOBBIIIEHUST (-
(PEKTHBHOCTH H3y4YEHUS MaTEMaTHIECKOTO aHaAM3a B By3e, IIPEKE BCEro Ha
OCMBICACHHE IIPUHIIUIIOB OTOOpA €Tr0 COAEpPIKaHUSA [OAS PA3AWYHBIX HaIlpaBAe-
HHUH IIOATOTOBKH.

[Tpobaemam mperofgaBaHUs 3TOH AHCIIUIIAMHBI IIOCBSIIEHO OOABIIIOE KO-
AWYecTBO IybamKamumii. MIX aBTOpEI 4alle BCEro UCCAEAYIOT BO3MOXKHOCTH IIPO-
AYKTHBHOTO HCIIOAB30BaHMS PA3AWYHBIX TEXHOAOTHH OOYIEHHS: NHUCTAHIIMOH-
HBIX, HMH(pOPMAIIMOHHBIX, HHTETPHPOBAHHBIX, CETEBBIX, JAEKTPOHHBIX M Ip.
(cMm., Hanpumep, [11, 12]). [Ipyroe HanpaBA€HHE HAyYHOI'O IIOMCKa — OCOOEH-
HOCTH H3y4€HHS MaTeMaTH4YeCKOIo aHaAMW3a CTyAEeHTaMH OTAEABHBIX HaIlpaB-
A€HUH IIOATOTOBKHU: IE€AATOTHYECKUX, NHKEHEPHO-TEXHUIECKHX, 9KOHOMHYEC-
KHX, IOPHUANYECKHX U IIp. (CM., Hampumep, [4, 13, 14]). 3ameTuM, 4TO BbIIE-
A€HHBI€ BEKTOPBI UCCAEIOBAaHUM 3a9aCTyI0 HeAb3s YeTKO AUddepeHITnpoBaTh,
IIOCKOABKY MX aBTOPBI OOOCHOBBIBAIOT BAPHAHTHI IIPUMEHEHHS OIIPEIEACHHOIO
rnoaxona IIpH O0y4YEeHUH CTYAEHTOB Pa3AHMYHBIX CIIEIHAAU3ALIHH.

Ocoboe MecTO cpeny MMEMIINXCH UCTOYHUKOB 3aHUMAIOT IIyOAWKAIIUH,
OTpazkalolle BOIIPOCHI METOMOAOTHH BBICIIETO MaTeMaTHYeCcKoro odpa3zoBa-
Huda [3, 15, 16] 1 acHeKkThl rocyIapCTBEHHBIX 00pa3oBaTeABHBIX pedopM, He-
IIOCPEACTBEHHO BAMSIOIINX Ha O0ydeHHe MaTeMaTHKe B Byse [2, 5]. PaboTsl
HHOCTPAHHBIX aBTOPOB, PACKPBIBAIOIINE METOAUKHU IIPEIogaBaHua MaTeMaTH-
YEeCKHUX AUCILHUIIANH, 3a49aCTYIO SBAFIOTCS Y3KOCIIEITHAAN3UPOBAHHBIMU.

PazanmgHbIM BoIlpocaM BapHaTHBHOTO OOy4YEHMUs CTYAEHTOB H IIIKOABHH-
KOB moOCBdIleHbl uccaenoBaHusa E. B. Kaetimenonoii!, C. M. KpaukoBcKoro?,

1 Kaettmenosa E. B. [Tenarorudeckie yCAOBUS PEAAH3AIMH BapHUATHBHOTO 06Y-
4YeHHsI CTYAEHTOB BBICIIETO y4eOHOro 3aBeeHHs: AUC. ... KaHA. Ie[. HayK. AHWIIEIK,
2009. 196 c.

2 Kpaukosckuit C. M. [lUBEpreHTHEIE 3aa9H TI0 MaTeMAaTHKe KaK CPENCTBO pas-
BUTHA BapUATHBHOI'O MBIIIACHHA CTApIIEKAACCHHKOB: AMC. ... KaHM. Ied. HayK. Moc-
kBa, 2016. 208 c.
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A. M. Mackaesoii!, Y. I1. [TonoBuy? u np. Ha ypoBHE HOKTOPCKHUX AUCCEpTa-
Uit COOTBETCTBYIOIIAs TeMaTHKa paspabarsiBasack E. U. [de30ii3, B. H. KoHo-
BaabuyK*, A. B. OabHeBoi15, A. A. [IpokodreBeIM®, B. A. CHIOPEHKOBBIM’ U Ap.
OnHaKo yIIoOMHHAeMble TPYAbl B OCHOBHOM AMOO OTHOCSTCS K HHBIM ITPEIMET-
HO-METOOHMYECKUM obAaCTsIM, AUOO agpecoBaHbl APYTOi 00pa3oBaTEABLHOH CTY-
IeHU (HadyaAbHOM HAM cpenHedl LIKOABI). B paborax, KacamIuxcs HEIOCPE-
CTBEHHO BapHATHBHOI'O MaTeMaTH4YeCKOIo 00pa3oBaHus B By3e, H3YyUAIOTCH I10
GoAbIIIell YacTH TeOPETHUECKHEe ACIEKTHI IIPOOAEMBI HANM KOHCTPYUPYIOTCS Me-
TOANYECKHE CHCTEMBI OOY4YEHHUS AHIID A KOHKPETHOrO HAITPaBAEHHS ITOATO-
TOBKHU CTyIEHTOB.

[ToCcKOABKY KOMITAEKCHBIX MCCA€IOBAaHUM, HallpaBAE€HHBIX Ha IIOUCK Ba-
PHATHUBHBIX COCTABASIOIINX OOy4YeHUS MaTeMaTHYeCKOMY aHaAu3y B By3e, 00-
HApPy>KUTb He yOAAOCh, MBI IIPEAIIPHUHSIAM IIOIBITKY CHCTEMATH3AIUH CO0-
CTBEHHOT'O OIIbITAQ o6pameHHs{ K BapyUaTHUBHBIM KOMIIOHEHTaM B IIpEeIriogaBa-
HUH pacCMaTpUBaeMOH MHCIIUIIAMHEI, a TaKKe pa3bop IPeAIloChIAOK UX BHEI-
pEeHHs B BY30BCKYIO INPakTHKy. OfHa M3 3a7a4 CTATbH — OCMBICACHHE PE3YADb-
TaTOB IIEIarorudecKoro B3auMOAEHCTBHUS IIperofaBaTeAe Co CTyOeHTaMH Ha
OCHOBE€ KaxX/0ll 0CBauBaeMOM BapHaTHUBHON KOMIIOHEHTBI.

Ma’repnaALI H MEeToAbl

KoHIteniiys NpoBeAeHHOM HaMu paboThl OCHOBBIBAAACh HA ITPUHIIHIIAX
HETNIPEPBIBHOCTH U CHCTEMHOCTH COBPEMEHHOTO O00pa30BaHUS, a4 €r0 TEOPETH-
KO-METOIOAOTHYECKYIO 0a3y COCTABHAM TEHAEHIMS (PYHIAMEHTAAUZAIIUU Ma-

1 MackaeBa A. M. [IpoeKTUpoOBaHNEe UHAMBUAYAABHLIX 06pPa30BATEABHBIX TPAEK-
TOPHUH yJaIlMxXCcsa CTapIINX KAACCOB B YCAOBHUSX BapHATUBHOTO OOYYEHHS MaTeMaTHKe:
[uc. ... KaHa. nen. Hayk. Mocksa, 2011. 220 c.

2 Tlonosuy Y. T1. BapuaTUBHOCTE B 00yIeHUH (PHU3HUKE KAK TUAAKTHYIECKOE YCAO-
BHE IIOBBIIIEHUS KadecTBa 3HAHUN ydaluxcda B cpefHeH IIIKOAe: AMC. ... KaH. Hefd. Ha-
yK. Yeagbunck, 2007. 229 c.

3 Mlesa E. U. UBAUBUAYaABHEIE TPAEKTOPUH (DYHAAMEHTAABHOH TIOATOTOBKY YHHU-
TeAs MATEMaTHKH B YCAOBHUAX BapHaTHBHOTO o0pa3oBaHUSA: OAUC. ... [-pa Ie[. HayK.
Mockga, 2012. 367 c.

4 Konosaabuyk B. H. BapuaTusHoe pasBHBalollee HaYaAbHOE 06pa3oBaHMe: IIC.
... I-pa nexa. HayK. PocToB-Ha-/ony, 2005. 419 c.

5 OapHeBa A. B. BapuaTuBHBIH = IOAXOA K MATEMATHYECKOMY OOpA30BAHMUIO
B TEXHUYECKOM By3€: AUC. ... A-pa Iea. HayK. AcTpaxaHnb, 2007. 362 c.

6 ITpoxodres A. A. BapuaTUBHBEIE MOJEAH MATEMATHYECKOTO 06pa30oBaHUS yda-
IMUXCS KAACCOB M IIIKOA TE€XHHYECKOTOo IIPpObHASl: AWC. ... A-pa IeA. HayK. MOCKBa,
2005. 375 c.

7 Cumopenkos B. A. BapuatusHoe obyueHHE PYCCKOMY (POTHOMY) SI3LIKY B aH-
TPOIIOLIEHTPHUYECKOM acIleKTe: JUC. ... A-pa MIel. HayK.B popMe Hayd. nora. Cankr-Ile-
TepOypr, 2000. 75 c.

Ob6pasosarue u Hayra. Tom 22, Ne 1. 2020/ The Education and Science Journal. Vol. 22, Ne 1. 2020

121



© C. 4. Kanuxun, A. B. ITankpamosa

TeMaTH4YecKoro obpasoBaHusa [15], KOHIOENIINK T'YMaHHU3AIUH K I'YMaHUTAPH-
3anuu ob6pa3oBaHUsI!, TEOPUN BapHUaTHBHOTO 00pa3oBaHUA2, NMHAWUBUAYAAHN3A-
muu ¥ audpdepeHnuanuy obydeHuss. Beipaborka 2eKTHBHOM CTpaTeruu
HCCAEIOBAHHS OCYIIECTBASAACE C YUETOM OCHOBHBIX ITOAOXKEHHM KOMIIETEHT-
HOCTHOTI'O, [ESITEABPHOCTHOTO, AMYHOCTHO-OPUEHTHPOBAHHOTO U MEKIHUCITUIIAN-
HapHOTO IIOAXO0A0B B obydeHuu*. MexaHH3MBI B3aUMOAEHCTBHUS MaHHBIX ITOJI-
XOZ0B II03BOAMAU IIPOEKTHPOBATH BapHaTHBHOE O0ydeHHe CTYAEHTOB MaTeMa-
TUYECKOMY aHAAM3y C IpUMEHEHHEM HHAWKATOPOB TPaHCIpodeCCHOHAAN3Ma
U TpaHcgeCcCHoHaAU3MA.

CocTaBHO! YacCTBIO HCCAE€IOBaHUS ObIAO HM3ydYeHHE KAACCHYECKUX TPY-
J0B IO MaTeMaTHYeCKOMYy aHaAW3y MU OCMBICAEHHE MHOTOYMCAEHHBIX COBpE-
MEHHBIX IIyOAMKAIINE B JaHHOM Hay4dHON obaacTH (cM., HampuMep, paboTe! 3a-
PyOeKHBIX aBTOPOB, TeMaTHKa KOTOPBIX BO MHOI'OM IIepeCeKaeTcCs C HAIIUMH
Hay4YHBIMU HHTepecaMu [17-23] u criocoOGCTByeT HAIIOAHEHHIO COAEpPIKaHUs
BapUAaTHUBHBIX KOMIIOHEHT AUCILIUIIANHEI, IIPeICTaBACHHBIX HUXKE).

Kpowme Toro, ocyiecTBagAack npopaboTKa HOPMATHBHOH MOKYMEHTAIIHNN
(®roC BO, KoHIenuuu pa3BUTHS MaTeMaTHYECKOTO o0pa3oBaHUs, IIpodec-
CHOHAABHBIX CTAHAAPTOB U Op.), a TAK¥Ke JOCTYITHBIX METOIUYECKHX PECYPCOB
U IPOTrPaMMHOTO COIPOBOXKAEHHUS YYACTBYIOIIHMX B SKCIEPHUMEHTE CTYOCHTOB
Pa3AWYHBIX HAIIPAaBAECHUH IIOATOTOBKH. BBIAO BBISBAEHO, YTO aBTOPbI y4eOHU-
KOB U Y4eOHBIX ITOCOOHH 10 MaTeMaTHYeCKOMY aHAAW3y dallle BCETrO IIeANKOM
COCPEIOTOYEHbl Ha TPAAWUIIMOHHOM H3AOXKEHUM MNaHHOM MAUCIUIIAMHBI U He
CTaBAT 334ady 3HAKOMCTBA YHUTATEACH C HallpaBACHHUSAMH COBPEMEHHBIX HC-
CA€IOBAaHUU 10 MATEMAaTHYECKOMY aHaAH3y, He IIPEeAIIPUHHMAIOT HOAIKHBIX
TIOIIBITOK BKAIOUEHHS B COAEpKaHUe O0y4eHHT OPUTHMHAABHBIX TEOPETHYECKUX
BOIIPOCOB ¥ 3a71a4. 9T0 00CTOATEABCTBO BO MHOTOM OOBSICHSIETCS TE€M, YTO Ma-

1 Cm., manp., UBanosa T. A. T'ymanutapusaiys obIIero MaTeMaTHIECKOT0 o6pa-
3o0BaHusA: MoHorpadua. H. HoBropoa: M3a-so HITIY, 1998. 206 c., Capanues I'. U. I'y-
MaHHTapHU3aIlHsI MaTeMaTHIeCKOro 00pa3oBaHus U ero cocrossHue ceronud // Matema-
THKa B mKoae. 2006. Ne 4. C. 57-62.

2 Cm., mampumep: AcmonoB A. I'. CTpaTeruss M METOMOAOTHS COLMOKYABTYPHORH
MoaepHu3aluu obpaszoBanus. MockBa, 2011. 74 c., Ilukan B. B. TexHoaorus Bapu-
aTuBHOTO 00ydeHHs. MockBa, 2007. 165 c.

3 Yur Y. 2. UnnuBuayasusamus u auddepernuanus obydenus. Mocksa: Ilexa-
roruka, 1990. 192 c.

4 CwMm., HanipuMmep: EnumeBa O. B. [leaTeAbHOCTHBIH IOAX0A KaK TeopeTHdecKas
OCHOBA IIPOEKTHPOBAHUA METOANIECKOH CHCTEMBI OOyYeHHs MaTeMaTHKe: AUC. ... I-pa
nen. Hayk. MockBa, 1999. 460 c., Xyropckoii A. B. KatoueBble KOMIIETEHIIMN KaK KOM-
IIOHEHT AMYHOCTHO-OPHEHTHPOBAHHOU mapaaurmel obpasoBanus // HapomgHoe obpaso-
Banue. 2003. Ne 2. C. 58-64, Skumanckada 1. C. ANMHOCTHO OpPHEHTHPOBaHHOE O0yte-
HHE B COBPpeMeHHOH mmKoae. MockBa: CeHTsiops, 2002. 96 c.
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TeMaTUYEeCKUH aHaAu3 — KAACCHYECKHUH pasfeAa MaTeMaTHKH, €ro IIOJANHHO
dyHIaMeHTaABHasI cocTaBadiomiad. He caemyer, ogHAaKO, BOCIIPHHHMATE €rO
KaK CBOJ 3aCTBIBIIUX apTe(aKTOB, CBUIETEALCTBYIOIINX O BEAUYHUH HAyKHU
IIPOLIABIX CTOAETHH. [IUCIMIIAMHA IIPOIOAYKAET aKTUBHO Pa3BUBAThLCA U Ha Ce-
TONHANIHUN NeHb €CTh HEMaAO Pe3yAbBTATOB, JOCTOMHEBIX IIepexoa «C IepeaHe-
ro Kpad HayKH» B 00AaCTBb €€ SHIIMKAOIIeJUYECKOH COCTaBASOIIEH.

JleFiICTBUTEABHO, €CAU IIPEXKAEe MaTeMaTHYeCKUN aHaAU3 ITOHHUMAaAHU TOABKO
Kak Kypc AudepeHIIHaAbHOI0 U HHTEIPAABHOTO UCUHCAEHHUH, TO CEroqHI HEBO3-
MOZKHO IIPEZICTABUTL ero 0e3 TaKWX pas3leAoB, KaK Teopud (PyHKIIUH aeHCTBU-
TEABHOI'O0 U KOMIIAEKCHOTO IIEPEMEHHOI0, BapHUallMOHHOE HCUMCAEHUE, TapMOHU-
YeCKHUH U (PYHKIIMOHAABHBIN aHasu3, TeopHs AU depeHIINasbHBIX U HHTErPaAb-
HBIX ypaBHEHHUM, IIpOM3BoAdIMe (PYHKIIMU U IIpeobpaszoBanue dypre. Bozmoxk-
HO, MOCTUXKEHUs COBPEMEHHBIX 00AacCTell MaTeMaTHYECKOTO aHaAN3a (IProaHudec-
KOM TEOpHH U TEOPHH OUHAMHYECKHX CHCTEM, aHaAW3a Ha MHOrooOpasudax, He-
CTaHOAPTHOTO aHaAM3a U [Ip.) ToXKe KOrAa-Aub0 OyayT BKAIOUEHBI B IIPOrPaAMMY
BY30BCKOI'O COAEP:KaAHUsSI 00yUeHHUs IIPeAMETY, HO [OKA OHU IIPEACTABASIIOT BOII-
POCEI IIepeoBOH MaTeMaTHueCKOH HayKH, Pe3YABTAThl KOTOPOM HENOCTYIIHBI JAS
TIOHUMAaHUS IITHPOKOM ayIUTOPHUH, OMHAKO BBICOKO OLIEHUBAIOTCS HAYYHBIM COOO-
mectBoM. Hampumep, B 2010 r. 3a paboThI II0 3ProgHM4YecKOd TEOPHH METAABIO
duanca HarpaskieH HU3pPaHABCKUM MarteMaTHK O. AuHAeHInTpaycc, a B 2018 .
3TON Harpaabl YZIOCTOEH HUTaAbSHCKHUM U IIBEHIIapcKuil MareMaTuk A. duraasawu,
CHIEITHAANCT 10 BapHAITMOHHOMY HCYHCACHUIO U AU depPeHIIHAALHBIM YPaBHEHU-
SM B YaCTHBIX [IPOU3BOAHBIX.

MozkHO Ha3BaThb MHOXKECTBO APYTHX yYEHBIX, BHECIINX 3HAUUTEABLHBIH
BKAQJl B pa3BHUTHE MAaTeMaTHYECKOrO aHaAu3a M OCODEHHO ero ITPUAOKEHUH.
Bce HazBaHHBIE BBIIIIE COBPEMEHHBIE 00AACTH aHAAN3a UMEIOT MEXKIUCITHUIIAH-
HapHBIM XapaKTep U TECHO CBsI3aHbI C abOCTPaKTHOMN aarebpoi, hopMasbHOMH
AOTHIKOH, TOIIOAOTHEN, CTATHCTHYECKOH (PU3UKOM. YMECTHO BCIIOMHHUTH CAOBAa
B. 1. ApHOABDA O TOM, YTO HU OAS IIPEINOAABaHUY, HU OAS IIPUMEHEHUd B Ka-
KHUX-AH00 APYTHUX HAyKaxX OoTpe3aHHasd oT (PU3HUKH MaTeMaTHKa He IIPHUCIIOCo0-
AeHa!l. [laHHag TOYKAa 3PEHUS CErOfHs, B TaK HA3bIBAEMYIO ITU(PPOBYIO 3MOXY,
«ycuaeHa» WM. B. ApKaHIIEBBIM, AEKaHOM (PaKyAbTeTa KOMIIBIOTEPHBIX HAYK
HHMY BII3: «MaTtemMaTHKe Hy>KHBI IIPUAOXKEHHUA. OHHU HE TOABKO TapaHTHPYIOT
ell mpaBO Ha CYIIECTBOBAaHMHE, HO U IBASIOTCH CPENOH, KOoTopas I'eHEepHUpPYeT
HOBBIE Cyr'y00 MaTeMaTH4YeCKHe 3aadH ... TeXHOAOTHYeCKHE IIPOPBIBBI YACTO
OCHOBaHbl Ha IMPUHIMUIIHAABHO HOBBIX aATOPUTMAaxX M TeopeMax, Iogdac U3
BecbMa abCTpPaKTHBIX obaacTell MaTeMaTHKH» [24].

1 Apuoasa B. Y. O mpenofgaBaHUU MaTeMaTHKH // YCIexu MaTeMaTHYecKHX Ha-
yK. 1998. T. 53. Brim. 1 (319) [OaekTpoH. pecypc|. Pexxum nocrymna: www.ega-math.na-
rod.ru/Arnold2.htm (mara obpamenus: 10.06.2019).
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Taxum 06pa3oM, MEePCIIEKTHUBHBIE JOCTHKEHHSI MaTeMaTHYeCKOro aHaAu3a
COCTaBASIFOT HAy4YHYIO OCHOBY ITPOM3BOCTBEHHBIX MHHOBalMi. BHenpenme moc-
AETHHUX B MaCCOBOE HCIIOAB30BaHHE €CTh 00513aTEABHOE YCAOBHE MX MU3yUE€HUS IITH-
POKHM KPYT'OM CIIEIIHAAHCTOB, T. €. IBAFETCH 3a7a4del oOpa3oBaHus.

[ToMHMO OCMBICAEHHS COAEPKaHMS BY30BCKHX YYEOHHKOB H y4eOHBIX
rocobuii Mo MaTeMaTHYeCKOMY aHaAH3y HCCAELOBAHHE BKAIOYAAO B cebs cae-
AYIOILHE STAaIIb:

1) TeopeTHyeCcKU aHaAN3 CIIocoO0B (OHUKCAIIMK BApPHATHBHOTO COZEpIKa-
HUS B KOHTEKCTE PA3AHMYHBIX ITOAX0A0B K 00yYEHHIO CTYAEHTOB H OIIPedeACHHE
Ha ero oCHOBe 3(P(EKTUBHBIX (DOPM I1€IATOTHIECKOT0 B3aUMOAEeHCTBHUS y4acT-
HHKOB 00pa30BaTeABHOIO IIPOLIECCa;

2) omlpesieA€HUE BapHaATHUBHOTO COAEpPXKAHHA Kypca MaTeMaTHYeCKOTro
aHaAM3a IAS CAELYIOIIMX HaIIpaBACHHH IIOATOTOBKH: Ilefarorudeckoe obpaso-
BaHHeE (IIOArOTOBKA OyAyIIMX yduTesed MaTeMaTHKH M HH(OPMATHKH), IIPHK-
AamHas MaTeMaTHKa u MHGOpMaTHKa, MaTeMaTHKa W KOMIIBIOTEPHbIE HAyKH,
a TakXe 000CHOBaHHE €ro MecTa B COCTaBe AHUCIIMIIAMHEI;

3) mpoBeneHHe SKCIIEPUMEHTA 110 BHEAPEHHUIO BAPUATHUBHBIX KOMIIOHEHT
B U3y4YeHHEe MaTeMaTH4YeCKOTO aHaAu3a CTyAeHTaMU Ha3BaHHBIX HallpaBACHUH
noaroToBKH. COOTBETCTBYIOIIAS CHCTEMHAasI paboTa B T€YEHHE IIPOJOAKHUTEAD-
HOTO BpeMeHH (0boaee ABaAlIaTH A€T) IIPOBOAMAACH Ha Oasze Barckoro rocymap-
CTBeHHOTO yHuBepcurera — Barl'yV (mo 2016 r. — BaTckoro rocygapcTBEHHOI'O
TyMaHHUTapHOro yHuBepcutera, 1o 2002 r. — BaTckoro rocygapcTBEHHOTO IIe-
JaroTMYecKOoro YHUBEPCUTETA);

4) oLleHKa HWTOroB JKCIEPHMEHTa IIyTeM IIeJarorH4eCKHX H3MEepPeHHH
(aEKeTHpOBaHHUH, OIIpOCca CTYAEHTOB, aHAAW3a PE3yAbTATOB HX y4eOHOH u Ha-
YYHO-HCCAEI0BATEABCKOH NesATEABHOCTH).

PesyabTaThl HaIINX HCCAELOBAHUH [0 pACCMaTPHUBAEMOH TEME PEryAdp-
HO OOCYKIAAVCh Ha HAYIHO-METOAHYECKHUX CEMHHApaxX M HAy4YHO-IIPAKTHYEC-
KHX KOH(EPEHINAX PA3AMYHOIO YPOBHS, B TOM YHCA€ MEXKIYHAPOIHOTO.

PeSYABTaTI:I HCCACOAOBaAHHA

H3a0keHHe MaTepHasoB NAHHOTO pas3geAd COOTHOCHTCS C IIOCAEIOBA-
TEeABHOCTBIO 0003HaYEHHBIX BBIIIIE 3TAMIOB IPOBEAEHHOTO HAMH HCCAEJOBAHUS.
OTO MO3BOASIET IIPOCAEIUTH €r0 AOTHKY H OIIEHHUTH I1eA€COO0Pa3HOCTL BBIOOPA
€T0 TEOPETHKO-METOJOAOTHYECKOTO arrapara.

1. AHaAn3 croco60B (pUKCAITUU BAapPHUATHBHOIO COAEP3KAHUS B COOTBET-
CTBUH C PA3AMYHBIMH MOAXOAAMHU K OOyYEHHIO CTYAEHTOB MoKasaa 3pPeKTUB-
HOCTH IPUMEHEHUS KOMIIETEHTHOCTHOTO U AeATEALHOCTHOIO II0IX0/I0B.

CpaBHUBAasI CIIOCOOBI OIHMCAaHHS BapHATUBHOTO comepzkauusd, T. B. 2Ku-
BOKOpPEHIIEBa IIPUXOAUT K BBIBOAY O TOM, YTO IPH «3HAHHEBOM» IIOIXOJle OHHU
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II0 CYTHU ABASIOTCS HOPMATHBHBIMH — OTPazKaloT TpebGoBaHUS K 00BEeMy U Ka-
4ecTBY H3AaraeMod HH(MOPMAaIWH, HO HE COAepPzKAaT «AMYHOCTHOM» COCTaBAS-
rore#t ooyuenusa ([9]). [lomobHas BapHaTHBHOCTD, II0 MHEHUIO aBTOpa, Xapak-
TepHAa JASI 9A€KTHBHBIX KypPCOB, Ifle obyJaroniuecs IPaKTUIECKH HE MOTYT H3-
MEHSTH IIPeAaraeMoe IIearoroM CoAePKaHUe.

Hamwu, HanpoTuB, u30paHbl ITOAXOABI, COIAACHO KOTOPBIM 33Ial0TCS AMY-
HOCTHBIE Ka4deCTBa CTYAEHTOB, PaMOYHO OIIPEAEASIOIE 00pa30oBaTEABHBIH pe-
3yABTAT, TOTZA KaK IIpeIMeTHOe CoAepKaHHUe He pukcupyercd. IIpu sToM B Aed-
TEABHOCTHOM IIOAXOAE B POAHM BapHATHBHOH KOMIIOHEHTBI BBICTYIIAET COAepZKa-
Hue o0pa3oBaHMs, a B KOMIIETEHTHOCTHOM — Pa3AWYHBIE CHTYAIIUH II€IarOTHYec-
KOT'0 B3aUMOEHCTBUA YYaCTHUKOB 00pa30BaTeALHOTO IIPOIIecca.

CunraeM HeaecooOpa3HbIM PYKOBOACTBOBATLCS ITOAOXKEHHSIMH KazKIOTO U3
Ha3BaHHBIX IIOAXO0B, HE OIPAHHYHBAACH TOABKO OJHHMM H3 HHX. KoMmereHT-
HOCTHBIM ITOAXOJ 33[laeT T'PaHUIIbI (KAIOUEBbIE KOMIIETEHIINH), BHYTPH KOTODPBIX
pasBopaunBaeTcss 00pa30BaTEABHBIH IIPOIIECC, a AESITEABHOCTHBIH OOecIriedynBaeT
€ro rOKOCTh ¥ OTKPBITOCTh 3a CYET BapUaTHBHOCTU COZEPIKaHUs 00ydeHHs (IIpo-
BOJIsI COOTBETCTBYIOIIME aHAAOTHH, MOKHO YCMOTPETh 3/IeCh OPIraHUYECKOe €IHH-
CTBO KaTeTropHii (hOPMBI U COEPKAHMS).

dopMBI IENArOTHYECKOI0 B3aHMMOAEHCTBUA C OOyJalOIMMUCH B pPycAe
[EeITeABHOCTHOTO M KOMIIETEHTHOCTHOTO IIOAXOA0B INOTpeboBasn obpalleHUd
K MeToAaM IIpobGAeMHOro o0y4eHMs, UCIIOAB30BaHNs 9BPUCTHYIECKUX IIPHUEMOB,
npuMmeHeHus cpenctB UKT maa BH3yasn3aluy H3ydaeMbIX OOBEKTOB U Opra-
HH3aIIUHU YHCACHHBIX SKCIIEPHUMEHTOB, a TaKxKe IIPHOOIIEeHHUd CTyAEeHTOB K pe-
TYAIDHOH HayYHO-HCCAEIOBATEABCKOHN NEATEABHOCTH KaK OCHOBOIIOAATAIOIIE-
MY 9A€MEHTY IIOATOTOBKH COBPEMEHHOTO BBIITYCKHHKA.

3aMeTHM, YTO MMEHHO ITPOOAEMHO-OPHEHTHPOBAHHBIH IIOAXON K opra-
HHU3aIMKU y4eOHOro Iporiecca Has3BaH «3(M(PEKTHUBHBIM MEXaHH3MOM peasusa-
UM MEXKIUCIIUIIAMHAPHOCTH B obpaszoBaHum» [25, c. 89], a KOMIIETEHTHOCT-
HBIH IIOAXOM, NPENIIOAAralolIHui, 4YTO «y4ebHas AesATeABHOCTb (POKYCHpPYeTCs
Ha pe3yAbTaTax B BHAE HEKOTOPOM COBOKYITHOCTH KOMIIETEHIIHH, KOTOPBIE
IIPEHUMYIIIECTBEHHO HUMEIOT MEeXIUCILHUIIAMHAPHBIN xapakrep» [25, c. 89], BBI-
JEACH B KQYECTBE HHCTPYMEHTA €€ Peasn3allvH.

Kpome TOro, MexXAMCIUIIAMHAPHOCTE B O0pa30BaHUM IOApa3yMeBaeT H3-
MEHEHHE €ro IIPHOPHUTETOB, OPHEHTALIMIO Ha IIEAOCTHBIM IIOTEHIIHAaA Pa3BUTHUHA
00y4aroIyXcsl U COIPsKEHHE C X Oyay1ieil IpodeCCHOHAABHOH AeATEABHOCTBIO.
OTo mpearoAaraeT Co3gaHHe €IUHOI0 00pa30BaTEABHOIO IIPOCTPAHCTBA (B BY3E,
KOHKPETHOM TOCyapCTBe, BO BCEM MHpE) M, CAEOBATEABHO, IIEPEXO] OT (DHUKCH-
POBaHHOTO COIEPKAHUS IIPOrPaMM H3ydaeMbIX JUCLIUIIANH K BapHaTUBHOMY. Ta-
KHUM 00pa3oM, B KOHIIEIIIHUH IIPEAIIPHUHATOIO UCCACIOBAHHUSA HAIIIAW €CTECTBEHHOE
OTpasKEHHE ITOAOKEHHS KOHIIETIIIHMH MEXKIUCITUIIAMHAPHOCTH.
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2. OnpeneseHue BapHaTUBHOIO COAEPXKaHHUA Kypca MaTeMaTH4YeCKOTIO
aHaAH3a OCYILIECTBASIAOCH Ha OCHOBE CACAYIOIIMX IIPHHIUIIOB: BapHaTHBHBIE
KOMIIOHEHTBI JOAKHBI

® OPraHHUYHO JIOIIOAHATH U3ydeHHE OCHOBHBIX IIOHATHH, TEOPEM U METO-
0B MaTeMaTH4eCKOr0 aHaAH3a,;

® VINTHIBATh HAIlpaBA€HHE ITOATOTOBKH CTYIEHTOB, CIIOCOOCTBYS pellle-
HUIO 3a7a4 IIPoheCCHOHAABHOM HAIIPaBAEHHOCTH OOy4YeHMs;

® CHCTEMAaTHUYECKH II€PEOCMBICAITHCS U IIEPECMaTpPHUBATLCS C YIETOM
TIOSIBA€HHSI HOBBIX HayYHBIX PE3yABTATOB, (DAKTOB K OTKPBITHIH;

® BHEAPATHCS IIPU yCAOBHUH TOTOBHOCTH Ileflarora M CTYAEHTOB K COOT-
BETCTBYIOIIEMY OOYIEHHIO.

INocaenguu# NPUHIUI IIOApPa3yMeBaeT MOAXKHYIO OCBELOMAEHHOCTH IIpe-
nonaBateass o0 YpoBHe MaTeMaTHYECKOH MOATOTOBKH CTYAEHTOB, UX MOTHBA-
IIUH U CHOCOOHOCTSIX K CAMOCTOSITEABHOM [AeATEeABHOCTH. DTO OrpaHHYNBAaeT
BHEJ[pEHHE BapHaTHUBHBIX KOMIIOHEHT B COAEPKAHHE HA4YAABHOTO paszeAa HC-
caemyeMoM MUCIIMIIAMHBI — «BBeaeHUe B aHaau3». OZHAKO CAEAYIOIIHE Pa3deAbl
MaTeMaTHYeCKOTO aHaAMu3a, CBA3aHHbIE C H3y4YeHHeM auddepeHIInasbHOIo
U UHTETPAABHOI'O MCYHUCACHUH (PYHKITUM ONHOH AeHCTBUTEABHOH IlepeMeHHOH,
IIO3BOASIIOT B IIOAHOH Mepe HCIIOAb30BaTh BAPHATHUBHOCTL B IIPAKTHKE 00Oyde-
Hug. [JooToMy MMEHHO B HUX HaMH dYallle BCETO HCIIOAB3YIOTCSH KOMIIOHEHTHI
BapUATUBHOTO COMEpPIKaHUA (Tabauila). 3To HaeT BO3MOXKHOCTE yKe Ha MAAI-
HINX Kypcax Ha4dWHAaTh pa3BUTHE II03HABATEABHOM CaMOCTOSTEABHOCTH obyda-
IOIIHXCS U IIPHODOIIATE UX K PETYASPHOH M HehOpMaABHOH HCCAEIOBATEABCKOH
OeITeABHOCTH.

BapuaTuBHBIE KOMIIOHEHTHI B COZIEPKaHUH By30BCKOT'O Kypca
MaTeMaTH4eCKOro aHaAn3a
Variable components in the content of the university course of mathematical

analysis
Paznea H3zyuaemaa tema BapuatusHoe copepxaHue
1 2 3
BBenenune | Teopema o nipeieAbHOM OCHOBHOE CBOHCTBO CpeIHETro AoTra-
B aHaAW3 | Iepexo/e B ABOMHOM He- PHU(MPMUYIECKOTO B OLIEHKE ITPOMEIKY-
paBEHCTBE TOYHOH (PyHKIIHU
Hudde- [ToHATHUS TPOU3BOMHOM [Tonartusa nuddepeHIIpPyeMOCTH
pPeHIU- dyurumu u auddepeH- | PYHKIINU 1o KapaTeonopu, IIpous-
aAbHOE pyemotii pyukimu. OcHOB- | BogHo# Kapareomopu. O6ocHOBaHHEe
UCYHCAE- | Hble IIpaBHAA BBIYHCAEHUS | OCHOBHBIX IIPABUA BBIYUCAECHUS IIPO-
HUe (OyH- | TPOU3BOIHBIX u3BoaHBIX MeTonoM Kapareomopu
KuuH of- | Teopemsbl o cpenHeM 3Ha- | Teopems! [dapby, Ilommeiito, Paerra,
HOHU JeH- | yeHuH gaa audpdepeHIr- | oD0oOIIEHNI KAACCHUECKHUX TEOPEM
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1

2

3

CTBUTEAD-
HOM 11epe-
MeHHOH

pyeMbIxX pyHKIUH

O Cp€AHEM 3HAYCHUH

ITpaBuao Aonmrasga — Bep-
HYAAU

O6ob6u1eHnEe TeopeM Aomutans — Bep-
HYAAU PACKPBITHSI HEOIPeaeACHHOC-
Ten

TTorcK HAMOOABIIIETO U Ha-
UMEHBIIIero 3HadeHun
(PYHKIIHHU C IIOMOIIEBIO
IIPOU3BOAHOM, AOKa3a-
TEABCTBO HEPABEHCTB

HepaseHcTBa aag CpEeAHUX BEAUYUH
B 3a7a49ax Ha 3KCTPEMYM; KAaCCHUYIeC-
KHe HEpaBEHCTBAa B 3aJa4ax ONTUMU-
3allMH; METOJ HEPABEHCTB PEIICHU
YpaBHEHUH

BrInmykAbIle (pYHKIINH U UX
cBolicTBa

Hcnoab3oBaHNEe CBOUCTB BBIITYKABIX
PYHKIIHY IPHU pelIeHNH YPaBHEHUH
U J0Ka3aTeAbCTBE HEPABEHCTB; KOH-
CTPYUPOBaHNE BBIITYKABIX (DYHKIIHH
6e3 obpalleHus K IIPOU3BOIHBIM.
Kaacchol BBITTYKABIX (DYHKITHE (AoTa-
pudMHiecKy, reoMeTPUIECKH, rap-
MOHHYECKH BBIIIYKAbIe (DYHKIIHH, 7~
BBIIIYKABIE M 9KCIIOHEHIIHAABHO BbI-
nykAable PYHKIIHH), UX IPHUMEHEHUS

Hurer-
paabHOE
HCYHCAE-
HUEe PyH-
KIIUU OJI-
HOM neii-
CTBUTEAD-
HOM 11epe-
MeHHOH

HecoGcTBeHHBIE MHTETPA-
ABI

HecobcTBeHHBIE HHTErPAABI B BOIIPO-
ce MoKa3aTeAbCTBa KAACCHYECKUX He-
pPaBeHCTB, UX 0000IIIeHHH U yTOYHE-
HUH

CBolicTBa OIIPENEAEHHOTO
HHTeTrpasa

HepaBencTBO OpmuTa — Anamapa aasg
BBIIIYKABIX (PYHKIIHH, ero 06001IeHusT
U IIpUMeEHEeHUs

Beine-
CTBEHHO3-
Ha4HbIE
dyHKIIIH
HECKOAB-
KHUX [Iepe-
MEHHBIX

OcHOBHBIE TeOpPeMBbI TUd-
bePEeHITNAaABHOIO HCUYHCAE-
HUA PYHKIIMH HECKOABKHUX
IIEPEMEHHBIX

OcHoBEBI nu¢dPepeHIITaAbHOTO HCYUC-
AeHUS (PYHKIINHE HECKOABKUX Ilepe-
MEHHBIX B TepMHHaX AuddepeHIIH-
pyemoctu dyuKiuu no Kapareogopu

YCAOBHBIH 5KCTPEMYyM
(PYHKIIMH HECKOABKHUX II€e-
PEMEHHBIX

Kaaccruueckue HepaBeHCTBa B 3a1a-
4yax Ha YCAOBHBIH 3KCTPEMYyM

BHEI[peHI/Ie 0003HAYEHHBIX BapHuaTUBHBIX KOMIIOHEHT B o6y‘{eH1/Ie MartTe-

MaTHIECKOMY aHaAu3y IMOTPeboBaA0 AeTaAbHOU pa3paboTKU HUX COOEpPZKATEADb-

HBIX M METOJHNYECKHX aCIIEKTOB. HOCKOABKy IIPEAIIPUHATOE UCCAEAJOBAHUE OT-

AWYAETCs TIPOAOAKHUTEALHOCTHIO BO BpPEMEHH, NHepedeHb paboT aBTOPOB IIO
IpenCcTaBAeHHON mpobaeMaTHKe BecbMa OOLIMpPEH (HECKOABKO JecsaTKOB). Or-

PaHUYEeHHBIH O0bEM CTATBH HE IT03BOASIET IIUTHPOBATEH OOABIIIHHCTBO W3 HUX,

OJHAKO KOMIIOHEHTEI BapHUATUBHOI'O COACPXKAHUA, IIEPEINUCACHHEBIE B Ta6AI/IL[e,

MOTYT CAYXHUTB OPHEHTHPOM IIPHU IIOHMCKE COOTBETCTBYIOIIIUX HyGAHKaHHﬁ, Ha-
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OpUMep, Ha caiiTe HAyJYHOH SAEKTPOHHOH 6mbamoTeku elibrary.ru. Yacte u3
HHUX OaeT BO3MOXHOCTBH OILI€EHUTH beHI[aMCHTaABHOCTB OITHCBhIBA€EMOI'O HCCAE-
JOBAHUA ¥ €ro OOIIMPHYI0 TYMaHUTAPHYIO COCTaBAdIOIyIo [14-16, 26-28].

Bo3mokHOe comepKaTeAbHOE HAIIOAHEHHE ITPEICTABACHHBIX B Tabauile
BapHaTUBHBIX KOMIIOHEHT PACCMOTPHUM Ha IIpHMepe H3A0KEHUS OCHOB MH(-
depeHIIarbHOTO HMCYHUCACHUS (DYHKIMH OJHOM M HECKOABKHUX II€PEMEHHBIX,
OoCHOBaHHOM Ha moxxonae Kapareomopu. [laHHBIH IIOAXOX B CPAaBHEHHH C Tpa-
OUITMOHHBIM, BOCXOAAIINM K ITOHATHIO IPOU3BOAHOM (PYHKITMK B Touke 110 Ko-
1y, obaamaeT paaoM ocobeHHocTel. B 4acTHOCTH, [AS YCTAHOBAECHUS OCHOB-
HBIX TeopeM AU(PEPEHITNAABHOT0 HCYHUCACHUS U psfa APYTHX YTBEPXKIeHUH
B HEM HCIIOAB3YIOTCS dAEMEHTApHO-aArebpaudecKue pacCyKIACHHs, a He OlIle-
paius npeneAbHOTO mepexona. B aToit cBa3u noaxon Kapareomopu K m3aoxe-
HUIO COOTBETCTBYIOIINX BOIIPOCOB «TAQIKOTO» aHAAM3A HE SIBAFETCS OOIIenpH-
HATBIM, OAHAKO OH BECbMa pallMOHAACH U OJOCTYIIEH, B TOM YUCAE€ AL ydaIllUX-
cq 06111e06pa30BaTEABHBIX IITKOA.

B Hacroamel craTbe H3A0KUM AWML HEKOTOPbIE MOMEHTEBI, OTpazKa-
IOIIFIEe AOTHKY OCBOEHHS COOTBETCTBYIOIIHX Pa3OeAOB aHaAn3a (IogpobHee CM.
[29]). ObOpaTumca cHadana K paszaeay «JAudepeHIInasbHOe UCYUCACHUE (PYHK-
LM OMHOMN AEHUCTBUTEABHON IIEPEMEHHOM.

Onpeneaenne 1. ®yHKIUIO f, OIpeneAeHHYI0 B OKPECTHOCTH U(Xp) TOY-
KH Xo, Ha30oBeM ouggepeHyupyemoii no Kapameodopu B 3T0H TOUKE, €CAH CY-
LIECTBYeT TaKas OIpelleAeHHAs Ha pacCMaTpHUBaeMOil OKPECTHOCTH U HeIllpe-
pPBIBHas B TOuKe Xp PyHKIHI D(x), 4TO Ha U(Xp) OyAeT MMEThb MECTO IIPEACTaB-
A€HUE

J1) = fixo) = P (x — xo). (1)

JIASI MAAIOCTpAIIHH OIPENEACHUs YCTAHOBHM, K IpHUMepy, AuddepeHIn-
pyeMmoctb 1o Kapateomopu (pyHKIIHMH Y = X2 B HPOHU3BOABHOM TOYKe Xp. Ilo-
CKOABKY X' =X =(X+X)(X=%), x € R, hopma (1) cobaronena, poab ®(x) BbIITOA-
HAeT (PYHKIHL X + Xp, oIpeAeAeHHas Ha R u HenpephIBHAsA B TOYKE Xo.

Bynet moae3Ho orpaboraTh onpeneseHus AUdepEeHIINPYeMOCTH PYHK-
1y B Touke 1o Komu u o KapaTeomopu Ha APYryUxX yIIPaKHEHUIX.

Caemyer obpaTUTh BHHUMaHHE Ha TO, YTO U yCAOBHEe AU (EpeHIHpy-
emoctu 1o Komrm, u ycaoBue mudpdpepeHiimpyemoctu no Kapateomopu pyHK-
IIUM B TOYKE BAEKYT HEIIPEPBIBHOCTE (PYHKIIMH B 3TOH Touke. OLHAKO BasKHO
MOAYEPKHYTD, YTO HEIIPEPLIBHOCTD (PYHKIIMH HE IBASETCH JOCTATOYHBIM YCAO-
BHeM ee nuddepeHImpyeMocTr. CKazaHHOE MOXKHO IIOATBEPAUTEL OOpaIlleHH-
eM K PYHKIIHH Y = | x|, HeIpepbIBHONY B Touke x = 0, HO He muddepeHInupy-
eMol B HeY HU 1o Komtu, Hu o Kapareomopu.
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[Tonarue muddepeHmupyeMocTu (PYHKIIMU B TOouke o Kapareomopu
I03BOASIET 0OOOIIUTEH U3BECTHYIO TEOPEMY O HEOOXOAUMBIX U JOCTATOYHBIX yC-
AOBHULX CYIIIECTBOBAaHHS IPOU3BONHON (PYHKIMK B Touke. [IpuBemeM ee «HO-
BYI0» (POPMYAUPOBKY.

Teopema (kputepuii Ko — Kapareonopu). Credyrowue yenogust skeu-
8aeHmMHbl:

1. PyHkyusy = f{[x) 8 mouke xp umeem nNPoU38OOHYIO.

2. dynryusy = flx) 8 moukxe xo ougpgpeperuupyema no Kowu.

3. PyHryusay = flx) 8 mouke x, dugpgpeperuyupyema no Kapameodopu.

Ilpu ebinonHeHUU 1106020 U3 Mpex NPUBOOUMDBLX YCA08ULlL O NPOU38O0-
Holl f(x0) pyHKUUU f 8 mouKe Xo UMerom Mecmo pageHcmada

flxo) = A = P(xo),

20e A - KoHcmaHma, xapakmepusyrwas ycrosue ouggeperHyupyemocmu

pyrruuu f 8 mourxe xo no Kowwu;

@ — pyHKYUS, XapaKkmepusyrowas ycrosue ouggepeHyupyemocmu 0aH-

Holl pYHKYUU 8 paccmampusaemoil mouke no Kapameodopu.

JloKa3aTeAbCTBO MAHHOM TEOPEMBI AETAaABHO PACCMOTPEHO B OIHOH H3
Hamux IyoAukaryi [29]. SJcHO, 94TO (PyHKIIHIO, HMEIOIIYIO IIPOU3BOAHYIO B TOY-
Ke, MOXKHO Ha3bIBaThb ouggepeHyupyemoii (mo Komu mam o Kapareomopwn)
B 9TOH TOYKE.

Onpeneaenne 2. Ilycts flx) - nuddepenpyemas B Touke Xo (PyHK-
oug, T. €. JAd Hee UMeeT MecTo IpeiacTraBaeHue (1). ®ynkmuro P(x), ydacTBy-
IOIIIYIO B 9TOM IIPEICTABACHHH, Ha30BEM Npou3eooHoll no Kapameodopu dyHK-

1mu f B TOYKE Xo. YcAoBUMCH 0603Ha4aTh ee cumBoramu f(x) mam f, (x) B 3a-

BHCHMOCTH OT TOTO, ITOAIYEPKUBAETCS €€ CBSA3b C TOUKOM Xp UAU HET.
BBeneHHOe TTOHATHE MOXKHO HHTEPIIPETUPOBATL TeOMeTpUYecKH [29].
3aMeTHM, 4TO ecAu npousdBonHas Kommu f(x) pyHKIHNH f B TOYKE X €CTh

4HCAO, TO IIpousBoaHas Kapareomopu f&)(x) sTolt (DYHKIIMHU B JAaHHOM TOYKeE

ecTh (DyHKIMS TTepeMeHHoit x. [Ipu 3Tom coraacHo Teopeme f(xo) = f, (X,).

B KadecTBe HAAIOCTPAIIMM OIpEeNEeAcHHs 2 HaiiieM, K IPHUMEpPY, IIPOU3-
BOJAHYIO CTEIIEHHOM (YHKIUM C HATyPaAbHBIM [OKazaTeaeM. Tak Kak
X" —x = (x”’1 FXIR A G )(x— %) , To mpousBoaHas Kapareomopu dyHK-
uun y = xn € N) B Touke xo ecTb pyHKIuA ¥=X""+X"7X +...+ X¢ * + X" . s
Hee BBIIOAHsIeTCsT ycaoBHe Y(X%)=nx"'. Tak kak Y(x,)=Y(X ), To umeem dop-
MYAY: (X”)': nx"".

BameuaHrue. PaboTa, B KOTOpOoil BIiepBble OBIAO BBEZEHO IIOHATHE ITPOU3BOAHOM
Kapareonopu [30], BbIIIIAQ B CBET y2Ke IIOCAE CMEPTH aBTOpA.
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JaspHelrIag AOTHKa H3A0KEHHd pasfesa IpeaycMaTpHUBaeT HU3ydEeHHE
OCHOBHBIX ITPpaBUA BBIYHCACHUA IIPONU3BOAHBIX. Pa]_'[I/I SKOHOMHH MECTa OCTa-
HOBUMCH AUIIL Ha YCTAHOBAEHUHU IIpaBuAa AUGPPEPEeHIINPOBAHUS CAOKHOM
dyHKIIIH coraacHo noaxony Kapareomopu.

Teopema. IIycmo ¢pyHKyuus f onpedeneHa e OKpecmHocmu U(xo) MouKu
Xo, @ pyHrkyusi g- e okpecmHocmu U(Yyo) mourku Yo (Yo = flxw)), npu osmom
fAulxo)) C v(yo). Ecnu ¢pyHruus f ougpcpepeHyupyema 8 mouke xo, a g — 8 moukxe Yo,
mo Komno3suyus g o f pyHryuii f u g ouchgpeperHuupyema 8 mouke xo, NPU 3Mom

(9of)' (x0) = g'(Yof (x0)- (2)

Lorxazamenocmeo. CoraacHO yCAOBHUSAM TEOPEMBI (PYHKIIVA gof oIpene-
A€Ha B OKPECTHOCTH U(Xp). [TockoabKy yHKINA f nudpdepeHIIpyeMa B TOUKE
Xo, TO fast x€u(xo) mmeem: f(x)—f(x)f(x)(x-x). U3 nuddepernnpyemocty
cbyHKIME § B TOUKe Yo caemyer npencrasaerue g(y)-9g(Y,)=0a(y)(y-Y,) mas
yev(yo). IloncraBuB B HeTo Y = flx) B Yo = f[Xo), HOAYIHM:

9(f(x))=9(f(x))=a(F () ()= (%))-

[TocaemHee PaBEHCTBO IIEPEIUIIIEM B BUIE

(g0 £)(x)=(go f)(x)=a(f(x))f()(x-x)-

I[Io TeopeMe O HENPEPBIBHOCTH KOMMNO3UIUU QYHKIMNY (QyHKIINA
§(f(x))f(x) HenpepriBHa, caemoBaTeabHO, aT0 dyHKIms (g0 f)(X). Mmeem
coorHomenue  (go f)(x)—(go f)(x)=(gs f)(X)(x-x), ycranaBauBaromee
nuddepeHIIUPyeMOCTh KOMIIO3UIIUH (Jof) B TOUKE Xo.

Brraucanm npou3BOOHYIO (PYHKITHH Jof B TOYKE Xo:

(9o )'(%)=(95F)(%)=8(f(%))f(x)=9(%) (%)

dopmyaa (2) ycraHOBAEHA.

ITouarue mpousBomHo¥ KaparTeomopu MoKeT OBITH HCIIOAB30BAHO IIPHU
IOKa3aTEeABCTBE H APYTHX TEOPEM pPacCMaTpHUBaAEeMOro pasfesd aHaau3a, K IIPH-
Mepy, Oass oOOCHOBaHHS HEOOXOAWMOTO YCAOBHS HECTPOIOM MOHOTOHHOCTH
muddepeHITupyeMoii Ha MTPOMEXKYTKe (PYHKITUH.

OmnuiteM Telepb dAEMEHTHI BapPHATHBHOIO COLAEPIKAHHUA B H3A0KEHHU
U pepeHIINAABHOTO HUCYHCAEHUS AeHCTBUTEABHO3HAYHBIX (PYHKIIUH HECKOAB-
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KUX [OeHCTBUTEABHBIX IIEPEMEHHBIX Ha OCHOBe Imoaxoma Kapareomopu (masa
KPaTKOCTHU U3A0KEHHUA YCAOBUMCA pacCMaTpUuBaTh AUIIb (byHKL[I/II/I ABYX HE3a-
BUCHUMBIX IEPEMEHHBIX).

[Tycte z = flx, y) — neifictBuTeapHass (QYHKIIHS IIEPEMEHHBIX X H Y, OIIpe-

JEeA€HHAS B OKPECTHOCTHU u(MO):{(x,y):\/(x—><0)2+(y—y0)2<5,5>0 TOYKHU

Mo(xo, Yo).

Omnpeneaenue 3. Oyukiuio f OyaeM Ha3bIBaTh OuggepeHyupyemoii no
Kapameodopu B Touke My, €CAH CYLIECTBYIOT TakKUe OIpPEeleAeHHBIE Ha pac-
cMaTpuBaeMoil okpecTHocTu w(Mo) dpyHKumm P(x, y) u W(x, y), HempephIBHBIE
B To4Ke Mp, yTo Ha u(Mp) uMeeT MecTo IpeacTaBACHHE

S y) = fixo, Yo) = P, Y)(x — x0) + W(x, Y)Y — Yo)- (3)

JlaHHOe oIlpeaeA€HHE IIOAE3HO CPaBHUTH C olpeaescHHEM AN PEHITH-
pyeMocTH (PyHKIIMH OBYX [I€PEMEHHBIX B To4UKe I1o Komn, a Takxke oTpaboTaThb
Ha pa3AWYHBIX yIpaxkHeHUaX. ClipaBeJanBa CAeAyIOIIAs TeopeMa.

Teopema (MHOromepHasa Teopema Komru — Kapateomopu). IToHsmusi ougp-
peperyupyemocmu pyHkyuu f 6 mouxke My no Kowu u no Kapameodopu sK8u-
saneHmMHbl, m. e. ecniu pyHkyus | ougpgeperHyupyema e mouke My no Kowu,
mo oHa 8 amotli mouke ouggeperuupyema u no Kapameodopu, u Haobopom.

Ee noka3zaTeAabCTBO TakiKe IIPEACTABACHO B Halleidl nybaukamumu [29].
B cuay paccMmoTpeHHOH TeopeMbl THI auddepeHIpyeMocTH (1o Komrm maum
o Kapareomopu) yHKIIUY B TOYKE MOXKHO HE yTOYHATE.

IockoabKy auddepeHIupyeMocTs PyHKIMH f B TouKe My o Komru Bae-
4eT ee HEeIPEPBIBHOCTH B 3TOH TOYKE, a TaKKe CYIIEeCTBOBAHHE YACTHBIX IIPO-
HU3BOOHBIX, TO €CTECTBEHHO OIIPEIEANTH YacTHBIe Ipous3BonHble Kapareomopu
dyHK1IHH f.

[Iycte z = flx, ¥) — nuddepennupyemas B Touke My pyakmudg. Torma gaa
Hee B OKpecTHOCTU Mo uMeeT MecTo IIpencraBaeHue (3). Pynkuuio P(x, y) B (3)
Ha30BEM uacmHoil npouszeodHoll Kapameodopu pyHKINHU f B Touke My 110 mIep-
Bol mepemeHHOH, a dpyHKIUIo W(X, Y) — aHarOTHYHO IPOU3BOAHOM II0 BTOPOH

nepeMeHHOH. OOO3HAYHMM HX COOTBETCTBEHHO cuMBoaamu f,, 2, fx(x, y) » .2,

f(xy) mam f, (xy), f,u (XY), ecau mogaepruBaercs cBa3k C TOIKOH Mo.

HeTpynHOo 3aMeTHTB, 4TO Aaa audepeHInpyeMoii B Touke My PyHKITHH

of (x,, . o (. )
%: fon, (%05 %) » %: . (%%o) . Ovte-

f cripaBeIAUBEI paBEeHCTBa
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ax+

BUOHO TaKXKe, YTO MOAHBIH audpcpepeniman df

(MO):af();)X’yo) af(?;Yo)dy

MOXKET OBITh BBIPAXKE€H 4Y€PE3 YaCTHBIE ITPOU3BOIHBIE KapaTeOZLOpI/I TaK:

df (Mo): fx,MO (XoaYO)dX+ fy,MU (X()syo)dy .

Ha ocHOBe BBeZleHHBIX ITOHATHY MOXKHO OOOCHOBATE (DOPMYABI [AS YACT-
HBIX ITPOMU3BOAHBIX CAOKHOM (PYHKIIMM HECKOABKHUX [I€PEMEHHBIX B CAy4YadX,
Korzia y Tako¥ (OYHKIIMH ITPOMEKYTOYHBIX IIePEMEHHBIX OfHA MAW HECKOABKO,
YCTaHOBUTb TEOPEMY O JAOCTATOYHBIX YCAOBHUSX CYLIECTBOBaHUA ITPOU3BOIHOM
II0 HaIlpaBA€HUIO, BBIBECTH ypaBHEHNE KacaTeAbHOM ITAOCKOCTH K I'AaIKOH II0-
BEPXHOCTH (cM. [29]).

[IpencraBaeHHbIE MaTepPHaAbl IT03BOASIIOT CHAEAATh BBIBOA O TOM, UTO
OOABIITMHCTBO IIPHHIIUITHAABHBIX BOIIPOCOB AU(P(EPEHITHAABHOIO HCYHCACHUS
BEIIIECTBEHHBIX (DYHKIIMH OMHOH M HECKOABKUX BEIIeCTBEHHBIX II€PEMEHHBIX
MOZKHO YCIIEIITHO pacCMaTpUBaTh IOCPEACTBOM METOA0B, BOCXOAAIIUX K ITOHSI-
THaM auddepeHIpyemMoi o Kapareonopu yHKIIMH B TOYKE, YaCTHBIX IIPO-
U3BOAHBIX (DYHKIIMU B To4UKe 110 Kapareomgopu.

INonaTue Ipou3BOAHON SBASIETCS OOHUM H3 OCHOBHBIX B MaTeMaTH4ecC-
KOM aHaAM3€, OCMBICASIEMBIM B Pa3AMYHBIX KOHTEKCTAaxX M HalleAIINM MHOXKe-
CTBO IIpHAOXKeHUH. [Toae3HOCTH OCBOeHHUd Toaxona Kapareomopu obbscHsIeTCsS
psaoM IpUYHMH. Bo-IEpBBIX, 9TO0 pacIIUpsSeT HU3BECTHbIE CTYAEHTaM CIIOCOOBI
TOAKOBaHUS IIPOU3BOAHOHN (reoMeTpudYecKHY, (PU3UYIECKUi, 3KOHOMHYECKUH
u Op.). Bo-BTOpPBIX, MOAYYEHHBIH ONBIT B JAABHEHIIIEM ITOMOTaeT O0ydaroIIHM-
cs1 Goaee eCTeCTBEHHO BOCIIPUHHUMATE OOOOIIEHUS ITOHATHS IPOU3BONHOM IIPHU
U3Yy4YEeHUM TaKHUX AUCLUNAMH, Kak «MeToapl ONITHUMH3AUM» U «DPyHKIIMOHAAD-
HBIM aHaAW3». B-TpeTbUX, 3TO AaeT BO3MOXKHOCTH AEMOHCTPHUPOBATHL Oy IyIIIUM
YIHUTEAIM MaTeMaTHKH aAbTepHATHBHOE ITOCTPOCHHE Kypca aAreOphl M Hadaa
MaTeMaTHYeCKOI'o aHaAH3a.

Takum obpasom, noaxon KapaTeomopu pa3yMHO HCIIOAB30BaTh B H3AO-
KEeHUH AU epeHIITNarbHOTO UCYUCACHHUS (PYHKIUY OMHOM M HECKOABKHUX IIe-
PEMEHHBIX [IAS CTYAEHTOB Pa3AWYHBIX HAIIPABA€HHUH IIOATOTOBKU. OTO SBHAOCH
apryMeHTOM IIPH pPellIeHHUH BOIIpoca O TOM, Ha COAEpP3KaHHM KaKHX BapHaTHB-
HBIX KOMIIOHEHT I1eAeCOO0pPa3HO OCTAaHOBHUTHCH B HacTodllel pabore Goaee 00-
CTOSITEABHO.

3. Kaxk yzxke OBIAO OTMEYEHO, B 9KCIIEPUMEHTE 10 BHEIPEHHUIO BapPHATHB-
HBIX KOMIIOHEHT B H3y4Y€HHE MaTeMaTHUECKOI'0 aHaAW3a IIPUHHUMAaAHW ydacTue
ctyneHTel Batl'V caemyronnx HanpasaeHuit moarotroBky: 02.03.01 Maremartuka
U KOMITbIoTepHBIE Hayku, 44.03.01 Ilegarorudeckoe obpaszoBaHue, rmpocpran Mare-
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Matvka, HWubopmarrka, 01.03.02 [IpukaamHas MareMaTHKa | HHGOPMAaTHKA
(ypoBeus GakasaBpuara), 02.04.01 MaremMaTuka 1 KOMITBIOTEPHbIE HAYKH, HaIl-
paBaeHHOCTHb Aarebpa ¥ AucKpeTHas MareMmatuka, 44.04.01 Ilemarorudeckoe
obpa3oBaHmue, HallpaBAEHHOCTh MareMaTuka (YpoBeHb Marucrparypsl). M3-3a
IIPOJOAKKHUTEABHOCTH 3KCIIEPHMEHTa CYHUTAEM HEIleAeCOOOpPa3HBIM YKa3bIBaThb
3/1ech BCe HIM(PBI CIIEIIHAaABHOCTEH M HAIlpaBAEHHH IIOATOTOBKH, IIOCKOABKY
OHHM HE pa3 MEH{AUCH (YKasaHHble AEHCTBYIOT B HACTOMIllee BPEMH), OJHAKO
OpUBEACHHBIM MepedeHb AaeT IIPEeCTaBAEHHE O COCTaBE yYACTHHKOB 3KCIIe-
pHMEHTA.

MarucTpaHTbl BKAIOYEHBI HaMH B IIPOTPaMMy HCCA€OOBaHHUA IO TOH
IPUYUHE, YTO OHU BCET/a ABASANCH aKTUBHBIMU YIaCTHHKAMHU CTYAE€HYECKOI'O
Hay4HOTO0 CEMHHAapa M0 MaTeMaTHYeCKOMY aHaAU3y, KyABTHBHPOBaHHE KOTO-
POTO MBI CYHUTAEM OJHHUM M3 T'AABHBIX YCAOBUH 3(P(EKTUBHOCTH SKCIIEPHMEH-
Ta. Ero QyHKIIMOHHpOBaHNE IMIpearioAaraeT MOIOAHUTEABHYIO ayIUTOPHYIO Ha-
TPY3KY JA9 BCEX YIACTHHKOB, HO IIPH 3TOM PelIaeT HECKOABKO BasKHBIX 3aad:

® B paMKax CEeMHHapa OOCYXKIAIOTCH BOIIPOCHI, BOCXOASINHE K COBpPE-
MEHHBIM HAIIPABACHHSAM Pa3BHUTHUSA MATEeMaTHYIECKOIO aHaAM3a U €ro IIPHAOKe-
HUMH;

® OH CAYKHT IIAOIIAAKOH JAS IPEABIBACHUS U 00CYXKIEHUT PE3YABTATOB
CaMOCTOSATEABHBIX HCCAEIOBAHUM CTYAEHTOB, Ipe3eHTalul HX AO0KAaOB Ha
IIPEACTOAIINX KOH(PEePEHIINAX U 1IP.;

® CTY[EHThl IIPHOOPETAIOT OIBIT IIYOAHMYHBIX BBICTYIIACHHH, ydarcs
IpaKTUKe BEAEHUS HAy4YHOM AUCKYCCHHU — OBAAJEBAIOT IIEHHBIMHU JAS COBpE-
MEHHOTO BBIIyCKHHUKA KOMIIETE€HIIUSIMHY;

® OCYIIECTBASIETCS B3aHMMOEHCTBHE OOy4aroIMXCH Pa3AWYHBIX HaIlpaB-
A€HUH U ypOBHEH IIOATOTOBKH.

Heaw3sa yIyckaThk M3 BHUMaHHUS K BpeMeHHOH (pakTop: cOKpallleHHe KO-
AWYEeCTBa ayJUTOPHBIX YacoB, BBIIEASEMBIX Ha OCBOEHHE MaTeMaTHYeCKHUX
OYICILUIIAMH, CHMXKAaeT KadecTBO yueOHoH moaroTroBku. CemuHap 3(pdEeKTUBHO
JOIIOAHSET ACKIIMOHHBIE M ITPAKTHYECKHE 3aHATHA: C OOHOM CTOPOHBI, OH ra-
PaHTHUpPYET IIPEIoAaBaTEAI0 OIIPENEACHHYI0 CBOOOAY IIPU pacCIpeleAeHUH da-
COB, OTBOAMMBIX Ha Ty HMAHW HHYIO T€My, a C Apyroil — obecrieqnBaeT raybokoe
HOTPYyXKEHNE CTYAEHTOB B M3y4Y€HHE AUCIUIIANHBI U UX BOBACYEHHOCTH B CHUC-
TEeMaTHYECKYI0 CAMOCTOSTEABHYIO PaboTYy.

CryneH4uecKUl Hay4HBIM CEMHUHAp II0 MaTeMaTH4YE€CKOMY aHaAU3y, O KO-
TOPOM HAET pedb, (PyHKIHOHUpPYeT B Barly c 1994 r. (mompobuee cm. [31,
32]). OTMeTHM, YTO K yYacCTHIO B €T0 paboTe IIPHUBAEKAIOTCS BCE KEAAIOIIIHE.
3TO MO3BOAFET 3aCAyLIMBATh, B YaCTHOCTH, AOKAAAbl IIpeIogaBaTeAseil ecTe-
CTBEHHO-HAYYHBIX AUCIHIANH, HHOOPMATHKH, BCTPEYaThCHd C KOOpPAUHATOPA-
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MM MaTeMaTHYEeCKHUX OAWUMITHAI H IOIyAdpH3aTOpaMH HaykKu. [JaHHOe Harl-
paBA€HUE NEeSTEeABHOCTH pelllaeT 3anady (GOpMHUpPOBaHHA IIPodecCHOHaAAbHOM
KOMIIETEHTHOCTH CTYAEHTOB, PA3BUTHA HUX HAYYHOI'O MHUPOBO33PEHUS U IIOBBI-
IIEHUsS MaTeMaTHIEeCKOH KYABTYPBHI.

4. Ha 3aRAIOYHTEABHOM 3Talle HCCAEIOBAHHS OCYIIECTBASAACH OLIEHKA
PEe3yABTATOB IIPOBEIEHHOI'0 SKCIEPHUMEHTA 10 BHEAPEHHIO BaAPHATUBHBIX KOM-
IIOHEHT B COZEpKaHHe 00ydueHHs MaTeMaTH4ecKoMy aHaauly. OIpoc CTyIeH-
TOB, a TakK¥Ke HaOAIOeHHEe 3a WX AeITEABHOCTBIO Ha ayAUTOPHBIX 3aHATHIX
U B paboTe HAy4HOrO CEMHHapa II0OKa3aAW, YTO BBIAEAATH A KOHKPETHOIO
HaIlpaBA€HHS IIOATOTOBKH OOYYAaIOIIMXCS «IIPHOPHUTETHOE» BapHaTHUBHOE CO-
nep:kaHue obCy>KaaeMol AUCIIUIIAMHEI HelleaecoobpasHo. /[laHHoe 06CToaATeAb-
CTBO MOKHO OOBSICHUTH TE€M, UTO Yy CTYAEHTOB OLHOTO M TOTO K€ HallpaBAEHHS
IIOATOTOBKH CTHAHM MBIIIACHHS MOTYT OBITH KaK BO MHOI'OM CXOXKHMH, TaK
U pa3AUYHBIMH.

OCHOBHBIM METOJOM OLIEHUBAHHUSA CTeleHH 3((EKTUBHOCTH 3KCIEPHU-
MEHTa CTaA aHaAWU3 PE3yAbTATOB Y4eOHOM M HAyYHO-HMCCAEIOBATEABCKOH me-
ATEABHOCTH CTYAEHTOB. B cTaThe IEePedHCAHUTE BCE CTYAECHUYECKHE HCCAENOBa-
HUHI HEBO3MOXKHO. OTMETHM AHIIb, YTO Ha JaHHBIH MOMEHT B YCAOBHUSX OCBO-
€HHd BapHaTHBHOTO COAEPKaHUSI MaTEeMaTHYECKOrO aHaAH3a O0ydaroIlUMUCS
YCIENTHO 3allHIIEeHO 00oAee CTa KyPCOBBIX M BBIIIYCKHBIX KBAAW(HUKAIIMOHHBIX
paboT, BBIIIOAHEH DA MaruCTEPCKUX AuccepTaumii. MccaemoBaHus, HadaTble
B paMKaxX y4acTHs B [AeSITE€ABHOCTH CEMUHAapa, IIOCAYKHAM OCHOBOM IAd TIOM-
TOTOBKHM HECKOABKMX KaHAWUAATCKUX AUCCEpTallniil.

HeckoABKO 1eCATKOB CTYZIEHYECKHX PadoT, MHOTHE U3 KOTOPBIX COIIPSZKe-
HBI C BBICTYIIACHHUSIMH HX aBTOPOB Ha HAYYHBIX KOH(MEPEHITHUIX PA3ANIHOTO YPOB-
H¢, OIIyOAMKOBAHBI B PEIEH3UPYEMBIX IIEPHOAMYECKUX HU3aHUAX. BOABIIHHCTBO
U3 HUX IIPEACTaBACHBI B OMHOM M3 HAIlIUX CTaTeH, Ie CUCTEMaTU3UPOBaHa Hay4d-
Had JeATEeAbHOCTb CTYZAEHTOB II0 TeMaTHKe HCCAENOBAHHM, yKa3aHbl CIeIHaAb-
HOCTH ¥ HaIIpaBAEHHS ITOATOTOBKHU aBTOPOB ITyOankaimii [32]. HazoBem aums He-
KOTOpbIE M3 TEX, YTO BBIIIOAHEHBI IT0CA€ BBIXOAA YKa3aHHOU craTbH. [IOCKOABKY
GOABILITMHCTBO U3 HUX pasMelIeHO B IIUTHPYEMBIX KypHaAax, TAKHUX Kak «BecTHUK
CBIKTBIBKApPCKOTO YHUBEpPCUTeTa», «MaTeMaTudecKuil BECTHHK IEABY30B H yHU-
BepPCHUTETOB BoAro-BaTcKoro perrmonar, ¢ UX comep:KaHHeM MOXKHO 03HAKOMHUTBCH

! TTankparosa A. B. PopMHpOBaHHE HCCAEIOBATEABCKHX YMEHHUM B OGYYEHHH MaTe-
MaTHKe yJallluxcsl o0IIeo0pa3oBaTEeABHBIX IIIKOA CPEACTBAaMM HEPaBEHCTB: AWC. ... KaHMI.
nen. HayK. Kupos, 2014. 219 c.; CokoaoBa A. H. MeTonuKa UCIIOAB30BaHHS KOMITBIOTEPHO-
ro 3KCHEpPHMEHTa B IIPOLIECCE IIPENOoAaBaHMs MaTEeMaTHYECKOIO aHaAM3a B YCAOBHSX MO-
AYyABHOM CHCTEMBI OOydeHWs: aucC. ... KaHA. IeA. Hayk. Kupos, 2012. 153 c.; Imao-
Ba 3. B. ®akyarTaTuBHEI Kypc «CpeqHHE BEAHMYHHBD OAS ydalllXCd CTapIIMX KAACCOB
cpenHeii 00111e00pa30BaTEABHOM ITIKOABIL: JUC. ... KaHM. Ileq. HayK. Kupos, 2003. 196 c.
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Ompoc CTyAeHTOB, yYaCTBYIOUMX B paboTe HAyYHOro CeMHHAapa II0 Ma-
TEMATUYECKOMY aHaAU3y, IIOATBEPAHUA HCKAIOYUTCEABHYIO IIOAE€3HOCTH UX PETy-
ASIPHOM CaMOCTOSITEABHOM paboThl B XOe U3yUYEHUS COOTBETCTBYIOLIEH MQUC-
UTAWHBI. PECTIOHIEHTHI OTMETHAN HE TOABKO POCT CBOMX 3HAHUM [0 IIpeaMe-
TY ¥ 3aKOHOMEPHOE IIOBBIIIIEHNE yCIIEBAEMOCTH, HO U yTAyOA€HHE ITOHUMAHUS
MEXKAUCITUTIAMHAPHBIX CBH3Cﬁ, OBAQE€HHUE METOoOAdaMHU BE€ACHHUA HAYYHOI'O HC-
CA€IOBaHUs, pacIIMpeHHe COOCTBEHHOTO HAYYHOTO KPyro3opa. ITH AaHHBIE
TOATBEPIKIAIOT YCIIEIIHOCTb 3KCIIEPUMEHTAABHON MEeATEABHOCTH II0 BHEIpE-
HUIO KOMIIOHEHT BapHUaTHUBHOIO COAEpP>KaHUsd B 0O0y4YeHHE CTYAEHTOB MaTeMa-
TUYECKOMY aHaAHU3Y.

OOcyxIaeHHEe H 3aKAIOYEHHS

IleAbIo HAIIETO UCCAEMOBAHUSA SIBASIAUCH KOHCTPYHPOBAHUE COZAEPIKAHUI
BapHaTUBHBIX KOMIIOHEHT Kypca MaTeMaTHYeCKOTO aHaAWu3a [OAd pdnaa Ha-
OpaBA€HU# IMOATOTOBKU CTYAEHTOB By3a U 000OIIEHNE PE3yALTATOB BHepe-
HUS BTHUX KOMIIOHEHT B IIPAKTHKYy 00ydeHUsa. OCMBICAUM OCHOBHBIE UTOTH
U1 BO3MOIKHBIE IIePCIEKTUBLI Pa0OTHI.

1. [IpoBemgeHo raAyboKoe u3ydeHHe (PeHOMeHa BaApUATUBHOCTH U IPobAeM
BapHUaTUBHOIO MaTeMaTHYeCKOro obpaszoBanusa. IlokazaHo, YTO HUMEHHO Ba-
pHUaTHUBHOE Cofep:KaHHe OOy4YeHUsS BBICTYIAeT CHCTEMOOOpasyronmM (hakTo-
POM BapHaTHBHOI'O O0pa30BaHUS, OIIPEACASIsS METOAbI, CPEeACTBA U (POPMEI €T0
peaamn3alivu.

2. MozeAbr BapHaTHUBHOIO OOydUeHHsI COrAACOBaHAa C TEHAECHIUSMH COBpE-
MEHHBIX 00pa30BaTeAbHBIX pedpopM, a ee CTPYKTYpPa OCMBICACHA C TTO3UIIMY aKTy-
AABHBIX METOAMYECKHUX KOHIIENIINY U MOAXOAOB K oO0ydeHHio. He moBTOpsas Toro,
9TO0 ODCTOSITEABHO H3A0XKEHO B pasnese «Pe3yAbTaTbl HCCAEIOBAHUA», ITO3BOAMM
cebe YTOYHUTHL HEKOTOPbIE ACIIEKTHI B3aUMOAEHMCTBHS BBLICTPOEHHON MOIEAU Ba-
PHATUBHOTO OOyYEHHsS CTYOEHTOB MAaTeMaTHYECKOMY aHaAH3y C MeXaHU3MaMH
MEXIUCIIUIIANHAPHOCTH U TPAHCIIPO(PeCCHOHAAN3MA.

Hcroku cucreMaTHdYeCKHUX OTeYeCTBEHHBIX MCCAEIOBAHHM MEKIMCIIUIIAN-
HAPHOCTHU B OOYYEHHU CBSI3aHBI C BBEAEHHUEM B 00PAa30BATEABHYIO IIPAKTUKY ITO-
HATHUH MEXIIPEIMETHBIX CBA3€H U MEXKIIPEOAMETHOM HHTETpaliu. 3a pPyOoesKoM
aKTHBHOE H3y4YeHHE MEXKIUCIIUIIAMHAPHOCTU U IIyTel BHEApPEHUS ee B oOpaszoBa-
HIE BEAOCHh BO BTOPO# 1oA0BHHE XX B. (cM., Hampumep, [33-35]). Ha manHom 3Ta-
e OCYIIECTBASIAOCE (DOPMYAHPOBAHHME U YTOUHEHUE TEPMUHOAOTHH MEZKIVCIIHII-
AWHAPHOCTH, 000CHOBaHIE €€ METOIOAOTHU, BbIIBAEHUE HOCTOMHCTB U HEIOCTAT-
KOB [IAd TIPaKTHUKH obOydeHus. Boaee coBpeMeHHBIE MyOAMKAITMH WHOCTPAHHBIX
aBTOPOB II0 JAHHOM TeMAaTHUKE dallle BCErO OIMUCHIBAIOT PE3YABTATHI SMITHPHYEC-
KHX HCCAEHOBAaHUHE 3(P(PEeKTUBHOCTH OTOEABHBIX MEKIUCIIUIIANHAPHBIX IIPO-
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rpaMM AH0OO COZEpIKAT aHAAWU3 AKTYAABHBIX IIPOOAEM MEKAUCITUIIAMHAPHOCTH
[36-38].

CerogHa (DEHOMEHOAOTHS M TAKCOHOMHS MEXKAMCIUIIAMHAPHOCTU IIe-
pecMaTpHUBAIOTCs, ee IIOHUMaHUe TPAaHC(OPMHUPYETCs BCAE 34 U3MEHEHUIMH,
IIPOUCXOASIIMMH B oOIIecTBe. B CBA3M C 3TUM MEXIUCIIUIIANHAPHOCTD HEpPeJl-
KO OCMBICASIIOT KaK CAE€ICTBHE CMEHBI COIIMAAbHBIX (PYHKIIUI HayKHU: HEIOC-
PEOCTBEHHOE BKAIOYEHHE B pEIIeHHEe IIPOOAEM, OIIPENEASIOIIMX HAaCTOSIIee
U Oynayiiee IIMBUAM3AINH, TpeOyeT OT yIEeHBIX Bce 6oaee OTBETCTBEHHOTO OTHO-
OIEHUS K CBOEU AedTEeABHOCTH. [JeMCTBUTEABHO, COBPEMEHHBIE ITPOrpaMMBbI CO-
IIHaABHOT'O ¥ 9KOHOMHYECKOTO Pa3BHUTUSA OTAHYAIOTCS MAaCIITAOHOCTBIO, AT UX
peaAn3ani HeoOXOAUMbBI MEXKIUCIIUIIAHHAPHBIE YCUAWS MHOXKECTBA CIIeIlra-
AWICTOB, KasKIbIH M3 KOTOPBIX 00s13aH OTBEYATh 3a IOAYYEHHBIH pe3yabTart. Ta-
KO€ IIOHMMAaHHE TEeHAEHIIMH MEeXIUCILHUIAWHAPHOCTH afleKBaTHO M TOYHO OT-
pazkaeT UCTHHHBIE I[1eAH 00pa30BaHus, B TOM YHCAE MATEMaTUIECKOTO.

BapuatuBHOoe o0O0ydeHHE B KOHTEKCTE€ KOMIIETEHTHOCTHOTO IIOAXOna
U Opu 0693aTeAbHOH CaMOCTOSATEABHOM HAyYHO-UCCAEOOBATEABCKOM OedTeAb-
HOCTH OOYYAIOIIMXCSI COIIPSI3KEHO C MX CIIOCOOHOCTBIO YIIPABASITH WHIWBHUIY-
aABHBIMH TPAEKTOPHUAMH Pa3BUTHA. [laHHBIH TE3HUC IIPSIMO KOPPEAHUPYET C II0-
AOXKEHUSIMH METONOAOTHU TpaHCIpPOogeCcCHoOHaAu3Ma, B YUCAE HHIUKATOPOB
kotoporo [I. B. MaaAnHOBCKUH BBIOEASIET:

® CIIOCOOHOCTE K KOMMYHHUKAIIUH C IIPEACTABUTEAIMH PAa3AHYHBIX IIPO-
deccuii;

® CIIOCOOHOCTB CHHTE3HPOBATh 3HAHHUS U3 Pa3AHYHBIX 00AacTeid;

® OPHEHTAIINI0 Ha B3aWMOCBHA3b (DyHIAMEHTAABHBIX 3HAHUH U IIPaKTH-
4EeCKOT0 OIIbITa;

e yMeHIe paboTaTb B KOMaHIIE;

® TOTOBHOCTH K HEIIPEPBIBHOMY CaMO0OOpPa30BaHUIO;

® BXOXKJIEHHUE B IIpOpecCHOHaABHOE coobirecTBo [39, c. 23].

[Ipemaaraemass MOEAb BAPHATUBHOTO OOy4YeHUS MaTeMaTUYeCKOMY aHa-
AU3y, BKAIOYAIOIIAs OpraHHU3allHI0 HAyYHOI'o CTyAEeH4YeCKOro CeEMHHapa B Kade-
ctBe 3¢ PeKTUBHON POPMBI PabOThI, BU3YAAU3UPYET BCE MEPEUUCACHHBIE HH-
[OUKaTOPBI TPaHCIPoeCcCHoOHaAUu3Ma.

3. Ha ocHoBe u3yueHus yueOHOM, HAy9YHOH U HAYYHO-METOOUIECKON AM-
TepaTypsl II0 MaTeMaTHIYeCKOMY aHaAU3y ONpPedeAeHBI U pa3paboTaHbl KOMIIO-
HEHTBI €ro BapHaTHBHOIO COMEP:KaHUSA, KOTOpPble B Te€YE€HHE MHOTHX AET HC-
IIOAB30BaAUCEH B yueOGHOM Ipoliecce Barl'yV. DKcriepuMeHTOM OBIAM OXBaYeHbI
CTYOEHTHl HECKOABKHUX HaIlpaBACHUI ITOATOTOBKHU (Oyayliyie Ileqaroru, Mate-
MAaTHKH-UCCAEIOBATEAN, MAaTEMAaTHKHU-IIPUKAQIHHUKH) C 00sg3aTeABHBIM KX BO-
BA€YEHHEM B CAMOCTOSITEABHVIO HAYYHO-HCCAEIOBATEABCKYIO [IeSTEABHOCTb.
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MupoTa 3KCIIEPUMEHTAABHOH PaboThl NMOAAEPIKUBAAACh MEXaHHU3MaMH MEXK-
JOUCLUINAMHAPHOCTH IIPEANPHHATOIO HCCAE€IOBAHUSI, CONPHAKEHHBIMH C OTXO-
oM OT (PHKCHPOBAHHOIO COZAEPKAHUA OOydeHHsS M oOpallleHHeM K KOMIIe-
TEHTHOCTHOMY H IIPOOAEMHO-OPHEHTHPOBAHHOMY IIOAXOAAaM, YTO OOECIIEYHAO
HAy4HYI0 HOBHU3HY U3BICKAHUA.

4. [Iangd OLIEHKH DPE3yAbTATOB SKCIIEPHMEHTA MCIIOAB30BAAUCH IMIIUPH-
4YecKHe M IpaKCHMeTpHUYecKHe MeTonbl. HabalomeHue, ompoc o0ydaroIuxcs
U aHaAM3 MIPOAYKTOB HUX AEATEABHOCTH (B OCOOEHHOCTH ITyOAMKAIUH B IIEPHO-
AUYECKHUX H3[IaHUSX, BBICTYIIACHUH Ha KOH(EePEeHINAX U CEMHHapax) IIokKasa-
AM 3P PEKTUBHOCTD PEAAN3YEMOH MOZEAN BapHUATHBHOTO O00ydUeHUsT MaTeMaTH-
4eCKOMY aHaAu3y B KOHTEKCTe (POPMHPOBAHUSA IIPO(ECCHOHAABHBIX KOMIIE-
TEeHIMH OyAyIIHNX BBIILYCKHHKOB.

S. TeopeTHIeCcKyI0 3HAYNMOCTh HCCACIOBAHUSA MBI CBS3BIBAEM C IIpobAe-
MaTHUKOM MJaABHEHIIIEr0 COBEPIIEHCTBOBAHUS IIPENAOKEHHOM MomeAau obyde-
HUs, IIOCKOABKY BapHaTHBHOE COepIKaHue AI000H AUCIIMIIAMHEI TpeOyeT pery-
ASIPHOTO II€PEOCMBICACHHUA. B 3TOH cBA3M paspaboTaHHas MOAEAb O0ydUEeHHUHd
CTAHOBUTCS OTKPBITOH, BO3MOXKHO H3MEHEHHE €€ COAEPKAHHSA B 3aBUCHMOCTH
OT TOTPeOHOCTEH YYAaCTHHKOB 00pa30BaTEABHOTO IIPOIIECCa, YTO, OYEBHIHO,
OTBeYaeT MOAYABHOMY IIPHUHIUITY (DOPMUPOBAHUA AUCIIUIIAUH By3a.

[TpakTHMyeckas IIEHHOCTHh HAaCTosIIe# paboThl BUAWUTCH B CHCTEMAaTH3a-
UM MaTePHAaAOB, COCTABASIOIINX BapHATHUBHOE COAEPIKAHHE OOyUEHHS MaTe-
MaTH4YeCKOMYy aHaAu3y B By3e, U UX IIPEICTaBA€HHH HAYYHOMY COOOILECTBY.
JlaHHBIE MaTepHaAbl MOTYT OBITH IIOA€3HBI [Ad IIperiofiaBaTeAeil By30B, OCY-
IIECTBASIOIMX 00ydeHHe KaK y4yuTeAed MaTeMaTHKH, TaK U CTYAECHTOB-MaTe-
MAaTHKOB APYTHUX HaIlpaBAE€HUH IIOATOTOBKH.
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