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AHHoOTaums. [Jenvy  JaHHOW pabOTBI  COCTOMT B  pa3paboTke
HETPATUIIMOHHBIX METOANYECKUX MPUEMOB IIPETIONABAHNS, OCHOBAHHBIX HA
OPUMEHEHNH  OONa4YHBIX TEXHOJOTHH W TO3BOJISIIOIIMX  NOBBICUTh
3¢ (deKTUBHOCTh OOYYCHHS CTYACHTOB, B YaCTHOCTH, AaKTUBHU3UPOBaTh HX
camocTosTenbHyl0 pabory. Tak, mpu mpemogaBaHUM Kypca BBICIICH
MATEMaTHKU, d@MOpaMu HpeOdlodceHO PEUIeHUe OONBIIMHCTBA IPHUMEPOB
MPOBOINTE KaK C HUCIIOIB30BaHUEM TPAIUIIMOHHOTO KITACCHYECKOTO IMOIX0/a,
TaKk W C TIPHUBICYCHHEM COBPEMECHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHIA.
Ommeuaemcs, 4TO TpeJIOKEeHHas KOMOWMHHMpoBaHHas (opMa OO0y4YeHHS
npruodpeTaeT 0co0yI0 poiib NPH HHAWBUAYAIbHOM OOYUYCHHH, a TaKke B
CaMOCTOSITENbHOW PaboTe CTYHZEHTOB, KOTZA JOMHHHPYET IWCTAHIIMOHHAS
COCTaBIAIOINAS OOyuYeHMs, OCHOBAaHHas Ha HCIOJb30BAHUM OOJIaYHbIX
TEXHOJIOTMH. ABTOPBI HOKA3b16AIOM, 4YTO TAaKOM MOAXOJX HE TOJBKO
CIOCOOCTBYET YCHEITHOMY H3YyYEHHMIO Kypca BBICIIEH MaTeMaTWkd, HO U
CTHUMYJHPYET MHTEPEC CTYJCHTOB K CaMOCTOSTEIBHOH paboTe, 4TO 8 umoce
MO3UTUBHO  CK&XeTcd  HAa  JajbHeiileM  BHEAPEHUH  00JIauHO-
OpPHCHTHPOBAHHBIX TEXHOJIOTHH B 00pa30BaTEIbHBIA MpoIIecC.

KnaioueBsble ciioBa: KOMOMHHPOBaHHOE 00yUCHHE; BHICIIAS MaTEeMAaTHKa;
HH(POPMAIIMOHHBIE TEXHOJIOTHH.

G. G. Shvachych®, V. S. Konovalenkov, T. M. Zaborova. The use of
the modern informational technology in the blended learning of
fundamental disciplines

Abstract. The purpose of this paper is to develop the non-traditional
methods of teaching, based on the use of cloud technologies that allow to
increase the effectiveness of student learning, in particular, to intensify their
independent work. So, when teaching the higher mathematics course, the
authors offer to solve the most of the examples, using both the traditional
classical approach and the modern informational technology. /¢ is noted that
the proposed blended form of teaching acquires a special role in individual
learning, as well as in independent work of students, when a remote component
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of learning based on the use of cloud technologies is dominated. The authors
show that this approach not only contributes to the successful study of the
higher mathematics course, but also stimulates the interest of students to work
independently, that will have a positive impact on the further introduction
cloudy-oriented technologies in the educational process.

Keywords: blended learning; higher mathematics; informational
technology.
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B HaCTOsAIICC BpEMs KOHICIIIHUA pOCTOTO u JAUHAMHUYHOT'O
npenocraieHus [T cepBrCOB yke 3aBoeBalia MOMYJIAPHOCTh, HECMOTPS Ha TO,
9TO peajbHbIC O0NaYHBIC CHCTEMBI 00JIaJaroT HENBIM PSAOM CYIIECTBEHHBIX
HEJOCTaTKOB W HeAopaboTok. PemeHus, mnpenjiaraemMble NpoBaiinepamu,
IIOCTOSITHHO COBCPUICHCTBYIOTCA, u Cc KaXIbIM TOI0M BCC JIyduie
COOTBETCTBYIOT MOJIETISIM 00TaqHBIX CHCTEM. O0nayHBIMH
UHQpPACTPyKTypaMH  aKTHUBHO  HWHTEPECYIOTCS HE  TOJbKO  Ou3Hec,
TOCYZapCTBEHHbIE CIIy:KOBI, HO U cHcTeMa oOpa3zoBaHusi [2]. B HacTosmee
BpeMs B 00pa30BaTENbHBIM IPOIeCC IIMPOKO BHEAPSIOTCS OOJadyHBIC
TexHonoruu. [lepcrnekTuBa ux BHeApeHUs oueBuAHA. [IpumeHeHne obaadHo-
OpHCHTHPOBAHHBIX TEXHOJOTMH B Yy4eOHOM Tpoliecce MPUBOIUT K
YBEMUCHHUIO  «CAMOCTOSITETBHOW  COCTaBILIIONICH», 4YTO, HECOMHEHHO,
SIBIISICTCS] TIO3UTHBHBIM MOMEHTOM, XOTS U TPeOyeT JOTOHUTEIBHBIX YCHITHHA
CO CTOPOHBI MHOTHX CTyAeHTOB. CienyeT HpU3HATh, YTO HU3KUH ypOBEHBb
IIKOJIbHOM IIOATOTOBKH, C O}IHOﬁ CTOPOHBI, U COKpAIICHNUE ayTUTOPHBIX 4aCOB,
C JIpyroi, OTYaCTH OTrpaHWYMBAIOT 3(P(QeKTHBHOE HCHONb30BaHUE
BO3MOYKHOCTEHl KOMOWHUpOBaHHOTO oOyuyeHHus. OcoOeHHO 3TO Kacaercs
q)yH)IaMeHTaHBHBIX JUCIHHUIITIMH, B 4aCTHOCTH, BBICIIIEH MaTEeMaTHKH. TeM He
MeHee, Y(PPEKTUBHOCTh CAMOCTOSTEIFHOTO YCBOGHHS MaTephalla yIacTCs
MOBBICUTb, OJlarozapsi BHEIPEHHIO B Y4eOHBIH Npolecc HeTpaaulMOHHBIX
METOANYCCKUX MMPUEMOB NTPEIIOAaBaHUA.

B uwactHocTH, OBUTa pa3paboTaHa HOBas METOIWKA MPEHNOIABAHIS
KJIACCMYECKOTO Kypca BBICHIEH MaTeMaTHKH, KOTOpas, ¢ OJHOH CTOPOHBI,
omupaeTcs Ha INPHUMEHEHHE OOJaYHbIX TEXHOJOTWH, a ¢ JApyrod — Ha
WCIIONIb30BaHNUE YHUBEPCAIbHOW MaTeMaTudeckoil cpenbl Mathcad [1]. CyTh
9TOM METOIWKH 3aKII0YaeTcs B TOM, YTO BMECTE C M3JIOKEHHEM Marepuaa
o0mIero Kypca BBICIIEH MaTEMAaTHUKH, COMPOBOXKIAEMOTO «KJIACCHUYECKIMM»
PCHICHUAMN KOHKPETHBIX 3aJia4, MPUBOAATCA PEIICHHUA IMOYTH BCEX OTHUX
3ajia4, HO yke Tpu momomy cpeabl Mathcad. Takoil moaxon K M3y4YCHHIO
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o0rmIero Kypca BBICIIEH MaTeMaTHKH CTUMYJIUPYET CTyIeHTa K OCBOCHHUIO KaK
o0mMx TOJOXeHHH Kypca (0e3 OTOro HEBO3MOXKHO IMPUMEHEHHE
BBIYUCIIUTENEHON Cpeibl), TaK M OCHOB HWH(OPMAIMOHHBIX TEXHOJOTHU.
Kpowme Toro, nmpu momorniy BEMUCIUTENbHON cpeasl Mathcad, ctyneHT nmeet
BO3MOKHOCTh IPOBEPUTH MPaBUWIBHOCTh MOJIYYEHHOTO UM CaMOCTOSTEJIbHO
«KJIACCUYECKOr0» pEIleHUs] TOW WM WHOW 3aJadyH, YTO JelaeT IPOLeccC
OCBOGHHUSI  Marepuajla HMHTEPECHbIM, MOTHBHPOBAHHBIM, AKTHUBHBIM.
«CaMoCTOSATETbHASL COCTABIIIOIAN, SIBISIICH «CIIA0BIM 3BEHOM» B ITpOIIECCe
KOMOWHHPOBAHHOTO OOYYEHUs, TAKMM OOpa3oM, IONy4aeT METOIHYECCKYIO
OCHOBY 151 3()()EeKTUBHON pealin3allii, YTO B MPUHIIUIIE SABISETCS XOPOIIUM
MIOKAa3aTesIeM BHE 3aBUCUMOCTH OT MOJICJIN 00yUeHHS.

Cpema Mathcad mo3BoNseT BBIMOMHATH KaK YHCICHHBIE, TaK W
aHATUTHYECKUE (CUMBOJIbHBIC) BBIYMCICHHS, UMeeT yIOOHBI MaTeMaTHKO-
OpHCHTHPOBAHHBIM HHTEP(EHC, KOTOPHIH JOCTaTOYHO IIPOCT, TaK dYTO
MOJIb30BaTelh, MMCIONIHKA 3IeMEeHTapHble HaBblku paboTel ¢ [IIIIT Word u
Excel, moxer cpasy ke padorats u B Mathcad.

OtmernM, u9To cpena Mathcad MOXKeT yCIEIIHO HCIIONIB30BATBHCS IS
pelIeHus 3a/1a4 JUHEWHOW U BEKTOPHOM aireOpbl, I OTHICKAHUS MPEIeIoB
(GyHKIMIA, a TaKKe TPOU3BOIHBIX U MHTErPAIOB, IPH CYMMHUPOBAaHUU PSIOB,
UCCIIEIOBAHUM UX CXOAMMOCTH U pasiokeHHH (yHKuuil B psael Teinopa u
MakiopeHa.

o . 2x%+3x-5
Paccmorpum npumep. Haiinem npenen gynkmun: lim =———-.
x—00 3x%2—x+1

oo
Tun HEOMIPCACIICHHOCTH — o «Knaccuueckoe PEHICHUEC) BBITJIIAUT TaK:
3 5
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CrnemyeT 3aMeTUTbh, YTO HE BCET/a Mpee yIaeTcsl HAlTH Tak IPOCTO: B
obmem ciydae 9Ta 3ajada TpeOyeT BBIMOJHEHHS JOCTaTOYHO CIOXKHBIX U
TPOMO3IKUX HeﬁCTBHﬁ, TaK 4YTO HCIIOJIb30BAHHUEC KOMIIBIOTCPA IMO3BOJISICT B
3HAYUTEIBHOMN CTENEHH YIPOCTUTH MPOIECC PEIICHUS M COKOHOMUTH BpPEeMsl.
Brruncienue npenena B cpene Mathcad mokaszano Ha puc. 1.

s Haxoxnenns npeznena Gyakuun B cpeae Mathcad va manenm Calculus
(Brrumcnenvie) BEIOMpaeTCss COOTBETCTBYIONIMK omepaTop (0H 0003HayYaeTCs
npu momomu abopeBuatyphl lim). Beero B cpeme Mathcad umeercs Tpu
Ppa3HbIX oOme€paropa BBIYUCICHUA TIIPCACIOB: ONEpaTop g BBIYUCICHUA
mpeneia B TOYKe, WM JBycropoHHero mpeaena (Two-sided Limit), u
orepaTopsl TPAaBOCTOPOHHETO M JIEBOCTOPOHHETO IpenenoB. Mbl Oynem
TM0JIB30BAThCSl OIIEPATOPOM JUIsi BBIYMCIICHUS Ipefeia B Touke. [Ipu aToM B
TpeOyeMyro 001acTh pabovero MmoJisi OKHa BCTABIsieM HEOOXOIMMBIH Ma0JIoH,
KOTOPBIH 3aMONHAETCS CIEAYIONIMM 00pa3oM: BEIOMpaeM OIepaTtop, BBOJIUM
TOUYKY U NEPEMEHHYIO, a TaKkKe JaHHYI0 (DYHKIUIO, KaK MOKa3aHo Ha puc. 1.
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Tam ke M300pa’keHbI MaHEIH HHCTPYMEHTOB, KOTOPBIE MCHOIB3YIOTCS IPU
BBIIIOJIHCHUHN 3THX SaﬂaHHﬁ. Cnez[yeT 06paTI/ITI> BHHUMAHHC Ha TO, 4YTO B
KaueCTBC OII€paTtopa BbIBOJA pe3yJibTaTa MNpPHW BbIYHUCICHHUU MPECACIIOB
HCTIONIB3YIOT OTIEPATOP «—>».
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Puc. 1. Beraucnenne npejena QyHKIUU pu momoniu cpeasl Mathcad

ABTOpBI CUUTAIOT, YTO TAaKOW TMOAXOJ MOTHUBUPYET CTYyJEHTa K
CaMOCTOSITENILHOMY OCBOCHHIO MaTepualia, JaeT BO3MOXHOCTh TaKkKe
WHINBUIYaIbHO OLCHHUTH ITyOMHY M MPOYHOCTD MOJMYYCHHBIX 3HAHUH U, KaK
«MCTOI[I/I‘ICCKI/Iﬁ X0Oo», 3aCIyXHUBACT BHUMAHUA IPpU KOM6I/IHI/Ip0BaHHOM
06y‘-IeHI/II/I MHOT'MM (byH)laMeHTaJ'IBHBIM 1 MPUKJIaJHBIM TUCHUIIIIMHAM.

KombOuHnpoBanHast (hopma 00ydeHus MO3BOJIET HE TOJBKO MIO3HAKOMHTh
CTYACHTOB C WHHOBALMOHHBIMH METOJAaMH H3YYEHHUs Kypca BBICIICH
MaTEMAaTUKH, HO U CTUMYJIMPYET MHTEPEC CTYAEHTOB K CaMOCTOSITEIbHOMN
paboTe, 94TO B MEPCIEKTHBE MpUOOpeTaeT 0coOyr0 Poib IS 3PPEKTHBHOTO
BHEJIPCHUS] 00JIAYHO-OPHEHTHPOBAHHBIX TEXHOJOTHH B 00pa3oBaTebHBIN
mporecc [3].

Pesromupys, momyepkHEM, 4YTO OJHOW M3 KIFOYEBBIX OCOOCHHOCTEH
MPEITIOKESHHOTO TIOJX0/a SIBISIETCS TOT (PaKT, YTO MCIOIB30BAHIE 00IaYHBIX
CHUCTEM TMpPEJOCTABISIET BO3MOXKHOCTh YHANEHHOTO AOCTyNma K TpeOyeMbIM
CepBHCaM.

HaxoHer, Hemp3s1 HE OTMETHUTH, YTO TEXHOJIOTUH 0OJaYHBIX BEIYHCICHUIM
001a71af0T OTPOMHEHIIINM MOTSHIMAIOM €IIIe ¥ TIOTOMY, YTO OHHU MO3BOJISIOT
MUHUMU3UPOBATH 3HAYUTCIIBHBIC 3aTpaTbl Ha anrpef/izl, 06YCJTOBIIGHHBI€
pocToM  TpeOOBaHHH COBPEMEHHBIX  KOMITBIOTEPHBIX IPOAYKTOB K
TEXHUYECKOMY OCHAILICHUIO KOMITBIOTEPOB. Tak 4ToO MpuMeHsIeMas B y4eOHOM
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IPOIECCEC TEXHOJIOTUA 06Ha‘IHBIX BBIYMCJIEHHH TTO3BOJISIET OTYACTH YCTpaHUTh
1 3Ty mpooieMy.
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