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JIJISI IOCTPOEHUSA AJITEBPAMYECKUX U TPAHCHEHAEHTHBIX JIMHUIT®

Kano. neo. nayk, ooy. B.C. BAKY/IbYUK
(Ilonoykuii 2ocyoapcmeennslii ynugepcument),
Kano. ¢us.-mam. nayk, ooy. A.B. KAIIYCTO
(benopycckuil HayUOHATLHBLI MeXHUYecKull ynugepcumem, Munck)

B npedcmasnsaemom uccredosanuu 060cHo8anvl OUOAKMUYECKUE NPEUMYUECEA U 803MONCHOCIU 8HEO-
PEHUSL BbLOETICHHbIX MEMOOUUECKUX CPEOCME 8 NPOYECC UYYEHUSI KOHKPEMHbIX PA30elo8 MAMeMamuKy; paspa-
bomamwvl U CNPOEKMUPOBAHBL MEMOOUKU NPUMEHEHUS. NPOSPAMMHO20 0becneyenus Kak 3QphexmusHoco memoou-
uecko20 cpedcmea Oiisi NOCMPOECHUST TUHUL, 3A0AHHBIX NAPAMEMPUHecKU U 8 NOJSPHOL cucmeme KoopouxHam, d
maxoice 0J1s1 ROCMPOEHUst 00acmell npu 6bIYUCICHUU UHMESPAN08 No Queype. AHAIUMUKO-9KCRePUMEHMATIbHbIMU
UCCNeO08AHUAMU YCIMAHOBAEHO, YMO MemoouyecKkoe obecnedeHue YKa3anHo20 YPOsHs N3OSN KAYeCEeHHO
UBMEHUMb MemoOuKy pabomul co cmyodeHmamu. Memoouuecku cucmemHas Opeanu3ayust MamemMamuyecKkoll no-
3HABAMENLHOU OeSIMENbHOCIU CIMYOEHMO8 C UCTIONb308AHUEM CHPOEKMUPOBAHHBIX MEMOOUK 8 NPenodasaHuu
MamemMamuxy no360Jislem OKA3bl8amb CYUeCMEEHHOe GIUSHUE HA CIENeHb Peaiu3ayuu KaK obyuaiowel, max u
passusarowgeli PyHKYull 8 npoyecce 00yUeHUs: MamemMamuke Ha MEeXHUYECKUX CneyudibHOCHSX, 6 3HAYUMEIbHOU
Mepe Cnocobcmeyem peueHuro 3a0adi ROGbIUEHUs. KaYecmea No020MO6KU CREYUATUCIO8 MEeXHUYECKO20 NPOPUIIL.

BBenenune. XapakTepHO# 4epTOil U OJHON M3 3aKOHOMEPHOCTEH COBPEMEHHOH 00pa30BaTeNbHON CHCTe-
MBI ABJISICTCA MHTCHCUBHOC INMPHUMCECHCHUC B IPAKTUKE O6y‘IeHI/IH 1 MCTOJUKE MNperoJjaBaHUd MaTEMAaTUKU HWH-
(hopMaIMOHHBIX TeXHOJOrni. PakTH4ecKkn OOBEKTUBHO CO3AaHbl MPEINOCHUIKM JAJIsl TOrO, YTOOBI pa3yMHasi,
Hay4HO 00OOCHOBaHHAasi KOMITBIOTEpHU3AIIUsl 00Pa30BaATEIHLHOTO MPOIIECCa B YCIOBHUSX MHOTOYPOBHEBOI CTPYKTY-
pBl 00pa3oBaHusl CTajla OJJHAM M3 CYIIECTBEHHBIX aKTHBU3HMPYIOIMX (akTopoB oOyueHus. [Ipu aTom B npenona-
BaHWHM MaTeMaTHKW BO3HHMKAECT BO3MOXKHOCTB 3aJCHCTBOBATh M HCIIOJB30BATh PE3EPBBI BH3yalH3aluu HH(poOpMa-
UM, TTOJJHATH HA HOBBIH YPOBEHb, KAYECTBEHHO OOHOBHUTH M YIIYUIIHTH MPOLIECC YCBOSHHUS MaTepuaia, (hopMupo-
BaHUSI MHUPOBO33PEHHS M MPOQECCHOHATBHOTO KPYyro3opa, pa3BUTHs y OyIyIINX CIEIHaINCTOB TBOPUECKUX CIIO-
COOHOCTEH M HaBBIKOB CaMOCTOSITEIILHOTO TIOJyUeHHUS U TIPUMEHEHUsI 3HaHUH. BMecTe ¢ TeM cTyaeHT nproOperaer
JIOTIOJTHUTEIbHYI0 BO3MOKHOCTH TOJyYCHHSI CAMOCTOSITENBHOTO BBIOOpA MCTOYHHKOB MH(OPMAIMH, HABBIKOB
9KOHOMHUH BpeMeHH U T.I. IIpemonaBarens, MCHOMB3YIOMNK B MOBCEIHEBHON JEATEIPHOCTH MH(OPMaIIOHHbIE
TEXHOJIOTWH, B YaCTHOCTH MPOTpaMMHOE oOecrieuenne, mpruooperaet 3pQeKkTHBHBIE CPEICTBa PAIIMOHAIA3AINN 1
OIITHMM3AIMN CBOETO TPyJa MPH MPOSKTHPOBAHUH IEIArOTMYECKUX MPOEKTOB, YCHICHHS MTapaMeTPOB MX HArJIsiA-
HOCTH M JIocTyrnHOCTH. OT/enpHOe BHUMaHHe 00paTUM Takxke Ha TOT (akKT, YTo B MH(POPMAIMOHHBIX TEXHOJIOTHSIX
o0pa3oBatesbHas CHCTEMa IMOJTy4YHiia OIHO M3 CPEJCTB YBEIMYCHHs JIOJM CaMOCTOSTENIbHON paboThl CTY/ICHTOB B
yueOHOM Iporiecce.

B cpene menaroros, NCHXOJIOTOB M METOJIMCTOB BHEJIpEHHE MH(MOPMAIMOHHBIX TEXHOJOTMH B y4eOHO-
TIO3HABATENBHBII MTPOLIECC PACCMATPUBACTCS KaK OJHO M3 d(P(PEKTUBHBIX CPEICTB, MMEIOIIMX OOJIBIION TOTEH-
[UaJl ¥ MO3BOJISIONIMX MEPEHTH Ha HOBBIA YPOBEHb B PEIICHWH 0Opa3oBaTenbHbIX 3amad [1-11]. HeoOxoau-
MOCTh M I1eJIeCO00Pa3HOCTh UCIIOIb30BAaHMS B 00YUYEHUH CIICIHAIN3UPOBAHHBIX IPOrPAaMMHBIX IPOAYKTOB He-
OJTHOKPATHO MOAYEepKUBajiach B uccienoBanusx pana aBropos (M.K. AcmeikoBuu, O.U. Aramosa, H.B. BpoBska,
C.M. I'aneesa, I'.P. I'pomos, I'. /1. I'neitzep, E.. I'yxxBenko, A.Il. Epmosa, B.B. Ka3auenok, T.B. Kanycruna,
N.A. HoBuk, U.B. PoGepr, B.B. Py6mos, B.B. Tuxomupos, JI.JI. SIko6con, B.®. [lonoxoBna u apyrue). Oqaako
B 9THX HCCIIENOBAHUAX OTCYTCTBYIOT ONpPEACIICHNE W pa3pabOoTKa Ha YaCTHOAMIAKTHUECKOM YPOBHE METOAMYC-
CKUX MOJAXOI0B CUCTEMATHYCCKOI'O MPUBJICUCHUSA MPOrpaMMHOTI0 obecrieueHus IpH U3YyYCHUHN JTUCIHUTIIMHBI «Ma-
TEMATUKa» HAa TCXHUYCCKHUX CIICHHAJIBHOCTAX. B sToii cBsSI3M oT™METHM TaKX€, YTO TOYECYHOC IMPUBJICUCHUEC IIPO-
IPaMMHOT0 O0ECIICUeHUsI K PEIICHUI0 MAaTeMaTHUECKUX 3a/1a4d CTY/ICHTAMH LIEJIMKOM ONPEACNSeTCS KEIaHuEM IIpe-
M0/IaBaTeNsl U TEXHUUECKUMH BO3MOYKHOCTSIMU 00€CIieueH s y4eOHOro Npolecca, Tak Kak He NMOCTpOoeHa U He 3a-

* Jannas paboma aensemcs npooondicenuemM uccie008anutl asmopos, 6 Komopblx 000CHO8aHa HeobXo0OUMOCHb YCoEepieH-
CMB0BANUSL MEMOOUYECcKo20 obecneyenus yueOHo20 npoyecca oOyYeHUs MAmeMamuKe HA MEXHUYeCKUX CHeyudibHOCHSIX 8
HANpagienuy OP2anuyHO20 COYEMAaHUsi COBPEMEHHBIX OOCIUICCHU UHPOPMAYUOHHBIX MEXHONOULL, 6 UACTHOCI NPOSPAMM-
HO20 obecneueHUs KOMNbIOMEPHOU aneedpbl, ¢ KIACCUYECKUMU MEMOOUKAMU YMeHUs TeKYUull U npoeeodeHUs. NPaKmu4ecKux 3a-
HAMUIL
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KpeIuieHa HOPMATHBHO B YYEOHBIX MPOrpaMMax CHCTEMHAs IEIOCTHOCTh OOBEKTOB «MaTeMaTHYeCcKasl 3aauay —
«TporpamMMHoe obecriedeHne». OTMETUM TaKKe, YTO MPOEKTUPOBaHKUE YUeOHO-TTI03HABATENIHHOIO MPOLIecca Ha OCHO-
BE HOBBIX JIOCTH)KEHHUH Ie/JarOrM4ecKoi HayKN U HOBBIX OOBEKTHUBHBIX BO3MOXKHOCTEH PAKTHKH 00yUYEHHUS SIBIISIETCS
MPENOCHUIKON ONTUMU3ALMN CUCTEMBI 00YUYEHHs, METOIMYECKOT0 CaMOCOBEPIIIEHCTBOBaHUsI riejiarora. Takum 00-
pasoM, BbIIeTIeHHas B Ha3BaHWUH Npo0sIeMa SBISIETCS aKTYaJIbHOW JUIsl TEOPUH M METOAMKH OOYUSHUS MaTeMaThKe.

OcHOBHbBIE Pe3yJILTATHI U 00CyKAeHUe. V3yucHre 1 aHATN3 HAyYHO-METOMIECKHX HecenoBanmii [1-11],
MEeJarOTMYECKUH OMBIT, aHAJIMTHKO-IKCIIEPHUMEHTAIBHBIE UCCIIEIOBAHNS CBUIETENILCTBYIOT, YTO OCHOBHBIMH IIpe-
MMYIIECTBAMH HAyYHO OOOCHOBAHHOTO HCIIOJIb30BaHHUA MH()OPMAMOHHBIX TEXHOJIOTHI, B YACTHOCTH IPOTPaMM-
HOTo o0ecredeHus], MpenoJaBaTe/sIMA /TSl YTEHHS JIGKIUH U TPOBEICHUS MPAKTUYECKUX 3aHATHH SIBISIOTCS
BO3MOKHOCTb YCHJICHHUS HaTIAJHOCTH, BU3yalnn3aluyu HHGOPMAIMK U 3KOHOMHUS BpeMeHH. [Ipu 3ToM ymyuma-
€TCsl METOJIMKA BBE/ICHHS TIOHSTHH, PACKPBITUS UX CYIIHOCTH; BOSHUKAIOT MPEANIOCHUIKH K yCHUIIEHHIO (HOpMH-
pOBaHMsI B3aUMOCBSI3€H MEKIY NOHATUAMHU, ONITUMAIBHOMY ITOCTPOEHUIO 3pUMOM, HAIrJIIAHOM, JOCTYIIHOM Tpa-
eKTOpUHU (GOpMHUPOBaHHS OCHOBHBIX MOHSATHH Kypca. Pasymeercs, MmeToaudyeckoe obecrieueHre ¢ HCIOJIb30BaHuU-
eM MH(OPMAIMOHHBIX TEXHOJIOIHH, B YaCTHOCTH NPOTPaMMHOI0 OOecIieueHus, TpeOyeT KaueCTBEHHOTO M3MEHe-
HUS BCEH METOIMYECKOW CHUCTEMBI 00ydeHHs. JKCHEPHUMEHTAIBHBIM ITyTEM YCTaHOBJIEHO, YTO OOOCHOBAaHHBIH
MOAXOJ] K BKJIIOYECHHUIO BBIJEICHHBIX AUAAKTHUECKUX CPEICTB B MpoIecc 00yUIEHUs] MaTeMAaTHKE MOJHUMAET Ha
HOBBIH YPOBEHb METOANKHU YTCHUS JICKIUI U MPOBEICHHS IPAKTHIECKUX M JTa0OPATOPHBIX 3aHSITHI.

OO6o03HaYMM eIe psifi ITUAAKTHYECKUX JOCTOMHCTB M TNPEUMYINECTB BBIACIECHHBIX UIS HCCIIETOBAHUS
CPEICTB 00yUCHHS.

HemnocpenctBeHHOE HMCTIONBb30BaHWE HMH(MOPMAIIMOHHBIX TEXHOJIOTHH TPH MPOEKTUPOBAHMH 00pa3oBa-
TEJILHOTO MPOIIecca MO3BOJISET:

- TIPEIOCTABIATh 00yJaloIIeMycsi HarnOoJIee MOIHY0 HHPOPMAIIHIO TI0 H3Y9aeMOH TeMe;

- IPOBOJUTH OOy4YeHHE C NPHUMEHEHHEM HOBBIX 00pa3oBaTeNbHBIX (OPM: JICKIIMOHHBIE MaTepHajbl B
3JIEKTPOHHOM BHJIE, TIPE3CHTALNH, UCIIOJIF30BAHUE YIEOHO-METOIMUECKUX KOMIUICKCOB, BBIIIOJHEHHE IPaKTH-
YeCKUX 3a/laHUi Ha KOMIIBIOTEPE, a He TOJIBKO IMHChbMEHHO, TECTUPOBaHKE B PeXKUME on-line u T.11.;

- BBINIOJIHATH ONEPATHBHOE PEJAKTUPOBAHHE MH(POPMAIMU C yYETOM HOBBIX JIOCTIKECHHUH, KOTOPBIE I10-
ABJIAKOTCA B MUPEC I/IH(I)OpMaLII/IOHHI)IX TEXHOJIOTUM U IporpaMMHOM 06CCH6‘IeHI/II/I B 4aCTHOCTH,

- COBEpIIEHCTBOBATh METOJBI M3JIOKCHUS MaTepualla Ha OCHOBE aHalM3a pPe3yJbTAaTOB TECTHPOBAHMS
CTYZIEHTOB I10 IaHHOH TeME;

- aKTMBU3UPOBATH CAMOCTOSTEIBHYIO TI03HABATEIBHYIO ACATEIBHOCT CTYJICHTOB IIPH M3YYE€HUN Ba)KHOU
U CJIOXHOM JJIs1 YCBOCHUS TEMBI.

OTMeTHM, 4TO MMEIOIIeecss MHOTOIIAHOBOE TIPOrpaMMHOE 00eCTICUeHHE MO3BOJISIET Y)KE C MEPBBIX JHEH
N3Yy4YCHUA BBICIIEH MaTEMaTHMKH HAa TEXHUYECKUX CIICHIHUAJIBHOCTAX OPraHru30BaTh 3TOT IPOIECC TaK, YTO BCC
pacyeTsl BMECTO CTYAEHTa OyJeT BBINOIHATH KOMITBIOTEP — OT BBIYMCICHUS OIPEACIUTENS, PEIICHHUS CHCTEMBI
JIMHEHHBIX YPaBHEHUN M MOCTPOCHUS] OOPATHOW MAaTPHIIbI /IO BBHIYUCICHUS MHTErpala W MOJyYeHHs PELICHUs
T depeHIanbHOT0 ypaBHEHUs. BMecTe ¢ TeM Npu peann3anyy Takoro MojxoAa K 00y4eHHIO MaTeMaTHKe IMo-
3HaBaTeJbHAs JACATENLHOCTh CTY/IEHTa Oy/IET CBEZIeHa K YPOBHIO II0JIb30BATENsI IPOrPaMMHOTO obecrieueHus u Oy-
JIET COCTOSITH TOJILKO B IIPaBWIILHOM BBoJIe nH(popMarmu. Co3anue mogo0HBIX YCIOBUH 00Y4EHHUS CIIPOCKTHPYET
y OOJbIIel 9acTH CTYJECHTOB OTCYTCTBHE MOHMMAHMS HOJyYEHHOTO PE3yibTaTa, HEyMEHHE aHAIN3HPOBATh BO3-
JICUCTBHE HA XOJ] M Pe3yJIbTAT PELICHHs] K3MEHEHHMS OT/ICTbHBIX TApaMETPOB WIIH YCIOBUI 3a/1a4H, HECHOCOOHOCTh
MPOTHO3MPOBATh BO3MOXKHBIE BAPHUAHTHI PEIICHUS U T.11. IMEHHO MO3TOMY ITpH 00yYIE€HHUH TIEPBOKYPCHHUKOB, KOTIa
3aKnaapiBaeTcs 0aza (yHAaMEHTAIBHBIX MaTeMaTHMYeCKHX 3HAHWH M BhIPaOATHIBACTCSl MaTeMaTH4ecKas JIOTHKa
MBIIUICHNUS], LIENMbIO IEATEIBHOCTH MPETIONABATEINS JODKHO OBITh (POPMHUPOBAHNE OCHOB KJIACCHYECKOW MaTeMaTH-
KM, 00y4eHHE TpaMOTHOMY aHaJIM3y Kak Mpolecca PeleH s, TaK U MOJTyYeHHOTO pe3ybTaTa.

ITo HameMy MHEHHIO, «Ha Ha4yaJdbHOM 3Tare o0ydeHHs MaTeMaTHKEe Ha HEMAaTEMAaTHYECKHX CHEIHalbHO-
CTSIX HEleJIeco00pa3Ho Ype3MEPHOE YBIICUCHUE CPEICTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHI M, B YaCTHOCTH, TIPO-
rpaMMHOTO obecriedeHus. B yka3aHHBINA MepHO H3ydeHHS MaTEMaTHIECKOTo Kypca 0OOCHOBAaHHO M ONPaBJaHHO
NPUBJIEYEHHE TPOrPAMMHOT0 0OECTICUSHUSI JIMIIIb KaK 3JIEMEHTa, TO3BOJISIONIEr0 BHECTH HOBU3HY W HAIJISIHOCTH B
OPraHU3aLMI0 aKTUBHOTO MTO3HABATEIHHOTO MPOIECCa Ha JIEKIMAX U NMPAaKTHIECKUX 3aHATHAX. PazymHoe, mpony-
MaHHO€, MOCJIe/IOBATe/IbHOE UCIIOIb30BaHUE MPU 3TOM MAaTeMaTHYECKUX IMaKeTOB JIOJDKHO HAYYUTh C TEUEHHEM
BPEMEHH CTY/ICHTOB PacCMaTpUBATh IPOTPaMMHOE OOECTICUCHHE KaK BCIIOMOTATENIbHBIN HHCTPYMEHT IIPU BBITIOJ-
HEHUM PAcUYETHBIX 337aHMi M CpPeJICTBA CAaMOKOHTPOIIS BbluMciIeHHH. OO0OCHOBaHHAs HEOOXOANMOCTh aKTHBHOTO
MPUBJICYECHHS TIPOTPAMMHOT0 00ECTIEUEHHS B IpoLiecce 00YUSHNUSI MaTeMaTHKE VISl PELICHHS 3aa4 HACTYIAeT IpH
U3yuYeHHH paszena «Maremariyeckas craructukay [11, ¢. 97].

[pencraBnsieTcs, «YTO JIEKIMOHHBIA KypC LIEIeCO00pPa3HO CTPOUTH B MPOAYMAHHOM, pa3yMHOM, MOCIIEN0-
BaTeJIbHOM COYETaHHH TPAAULIMOHHOHM Noaun HHGQOPMALMH, IEHTP TSHKECTH B KOTOPOH NPUHAIUICKHUT IBPUCTHIE-
CKMM METOZIaM 00y4eHHsI, ¥ SJIEMEHTOB NPE3EHTALMN, KOTOPHIE CIIETYeT HCIIOIb30BaTh C LEJIbIO YCUIICHUSI HOBU3-
HBI JICKIIUY, aKIIEHTIPOBAHMUS BHIMAHUSI CTY/ICHTOB Ha HanOoJjee BaXHBIX ee aneMeHTax. Hanpumep, npu moctpo-
€HUH CJIOKHBIX NMOBEPXHOCTEH, NMPU HCIOJIb30BAHUHM T'POMO3JIKUX WILTIOCTPALIOHHBIX NPUMEpPOB U T.N. Tak, B
YaCTHOCTH, JIEKIUS M TIpakTHdeckoe 3aHsaTue “IIoBepXHOCTH BTOPOTO MOPSIIKA” BKIIOYAIOT OOJBIIOE KOJTUIESCTBO
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rpahuKoB, KOTOpBIE YI00HO IPEACTABIIATh BBHIMOJIHEHHBIMH B MaTeMaTH4YecKuX nakerax Matlab, Mathcad, Maple.
I'pamueckne BO3MOKHOCTH YKa3aHHBIX ITAKETOB IO3BOJIIOT MOKA3aTh CTPOEHHE YEPTEKEeH BO BCEX ILIOCKO-
CTSIX, YTO TAKKe OJarONpHUITHO CKA3bIBACTCS HAa KAUECTBE BOCHPHSTHS IIOBEPXHOCTEH M YBEIMUYCHUH CTCIICHH
3alOMUHAHUS U3ydaeMoro mMatepuana. [Ipenogasarenb nMEET BO3ZMOKHOCTh BPAIIATh TEOMETPUUECKHE 00BEK-
TBI, OOBSICHSS CTYIAGHTaM HX XapaKTEepPHBbIE OCOOCHHOCTH B KaKIOM OTHENbHOM ciydae. OTMETHM Jaiee, 4To
HETIOCPEICTBEHHO Ha JIEKLUH WM MPAKTHYECKOM 3aHATHUH CTYAEHTHI MOTYT, HCHONB3Ys MPOrpaMMy, IIPOCMOT-
peTb Bce BO3MOXKHBIE BapHallMK IIPH U3MEHEHUH ITapaMeTpoB B YPaBHEHHH ITOBEPXHOCTH. 3MeHss mapaMeTpsl
3aJaHHBIX MOBEPXHOCTEH, CTYJEHTHl M3Yy4alOT, KaK MEHSIOTCSA MX M300pa)XEHHsI, 9TO MPOUCXOJNUT C ITUMH J0-
BOJILHO CJIOKHBIMU JUIsl BOCIIPHUSTHS M TIPEJICTABICHHUS T€OMETPHYECKUMH 00beKTaMu. Takum oOpa3om, yCHIu-
BAcTCs HarJsHAs COCTABILIIONIas B 00ydeHHH. CTyAeHTHI MOMydYaroT BO3MOXKHOCTH 33 OJJHO M TO )K€ pabouee
BpeMs OXBaTUTh OOJIBIINIM, YeM paHee, 00bEM MH(POPMAIMK U YCBOUTH €€ Ha OoJiee BBICOKOM IT03HABaTEIILHOM
ypoBHe. [IBeToBas raMMa JaHHBIX IIPOTPaMM IIO3BOJISIET BHIOpATh HanOoJee BBITOAHBIE COUYETAHUS IBETa AT
aKKyMYyJISIIMM BHUMAaHUSI CTY/IEHTOB. BBIOpaHHBIE MaTeMaTH4eCcKHe MaKeThl 11e1eco00pa3Ho HCIONb30BaTh MPH
MIOCTPOEHHUHN CEUCHUH, YTO 0COOEHHO Ba)KHO, TaK KaK UMEHHO 3Ta 4acTh y4eOHOTO MaTepHaia BBI3BIBACT y CTY-
JICHTOB CHJIbHBIC 3aTPYAHCHHS B IIPOLiecCe U3YUCHHUS MpencTaBieHHo# Temb» [11, c. 94].
Takum oOpazom, OyZieM HCXOAUTD U3 TE3UCA O Pa3yMHOM U 000CHOBAaHHOM HCIIONB30BAHNH AUAAKTHIECKHX
BO3MOXHOCTEI MH(POPMAMOHHBIX TEXHOJIOTUH B MHOT000Opa3uu METOANYECKUX TIPHEMOB M CPEACTB I1e1arora.
ABTOpaMu mpeyIaraeTcs SKCIIepUMEHTaILHO alpOOUPOBAHHBIN MpuMep 3(GEKTHBHOTO IPHIMEHEHHUS IIPO-
TPaMMHOTO O0€CIIeUeHNs! U MOCTPOSHUS JIMHUHM B IOJISIPHON CHCTeMe KOOPAWHAT W JIMHWH, 3aJaHHBIX Iapa-
METPHUYECKH, a TAKKE JUIS IOCTPOEHMS 00JIacTell MHTErpupoBaHus B paszene «KpaTHble HHTETrpansD) CTyAeHTaMU
TEXHUYECKHX crenuanbHocTe. O0paTuM BHUMaHME, YTO HauOoJIee HOCTYIHBIM T M0JIb30BaTeIeH U 3HAKOMBIM
cTyzmeHTaM u3 Kypca «/H(popmaTiKa» sBiseTcs npuwiokeHne Microsoft Excel, BO3MOXXHOCTH KOTOPOTO ITOMHUMO
UCIIOJB30BaHKs OOJIBIIOrO CHEKTpAa MAaTeMAaTHYECKUX (DYyHKIWH B MPOBEACHHWH PACUCTOB MO3BOJISAIOT MONYYHThH
rpaduueckoe MnpecTaBiIeHre JIMHUIA Ha TNIOCKOCTH HE3aBUCHMO OT uX Xapaktepa. OOpaTuM Takyke BHUMaHHE, YTO
B pE3YJIbTAaTC UHTCPBLIOMPOBAHUA 6BIBH_H/IX BBIITYCKHUKOB TEXHUYCCKUX CHeHHaHBHOCTeﬁ YaajloCh YCTAaHOBUTD,
YTO B CBOCH MH)KEHEPHOU AEATEIHLHOCTH (HepaluoTeXHUIECKOTo Npoduiist) oHu (paKTHYECKH MONB3YIOTCS TONb-
ko npuioxenueM Microsoft Excel. Otciona cinenyer HeoOX0MMMOCTh MAaKCHMAIIBHOTO MCIIONB30BaHMS ITOCTIE -
HEro B NPAaKTUKe 00y4YeHUs] MaTeMaTHKE U IPYTUX KypCOB, U3y4aeMbIX Ha MHKEHEPHBIX CIIEIHAIbHOCTSIX.
Conepxanue yueOHOH mporpaMmsl 1o Teme «lloctpoeHue JIMHAH B TOJISIPHON cUCTEMe KOOPIMHAT» SB-
JSIeTCsl THIWYHBIM JJ1s1 OOJIBIIMHCTBA TEXHUYECKUX CIICLMANBHOCTEH: 110 3a/JaHHOMY YpaBHEHHIO JMHUH B TO-
JSIPHBIX KOOPJMHATAX MOCTPOUTH COOTBETCTBYIOIIEE N300pakeHNE B MTOJSIPHOM cHCTeMe KOOpAWHAT. Tpaauiu-
OHHBIH ITOAXOJ MPETONaraeT cocTaBlIeHne Tabaum, rae Oy yT NPUBEACHBI, IPEXKIE BCEro, 3HAUCHUS yTia ¢
C 33/IaHHBIM IIATOM WM COOTBETCTBYIOIINE 3HAYECHHS P, BBIYMCICHHBIE COTJIACHO YCIOBHIO 3amaHus. s Oomblmeit
HArJBIIHOCTH IIar 1o @ cieayeT Opats He Oonee 30°, a mydme — 15°, 9T0 MO3BOJHT B psizie CiydaeB Oojee MILTIO-
CTPAaTUBHO U JOCTOBEPHO MOCTPOUTH JIMHHUIO. BmecTe ¢ Tem BBIUHCIICHHE 3HAUCHMI P, KOrja 3aBUCUMOCTb IPEAII0-
JIara€T HE MPOCTO BBIYMCIICHUC 3HAUYCHUA TpHFOHOMeTqueCKOﬁ (byHKHI/II/I OT apryMmeHTa @, a ¥ BbIIIOJIHCHHUE OITPC-
JICNICHHBIX ICUCTBHUI MO JUHEHHOMY MPEOOPA30BAHUIO apryMEHTa WIIM KaKUM-JIM0O 0oJiee CIOXKHBIM Mpeodpa-
30BaHMAM, Cpa3y BeIET K MHOTOKPAaTHOMY YBEJINYEHHIO BEIYUCIUTEIBHBIX ONEpaliid IPH CO3/JaHuH TaOIUIbI.
PaccmoTpum B KauecTBe mpumMepa GyHkuun p = 2(1—-cose), p=3-2sin2¢.

Jnst mepBoii M3 HUX BBIYMCIICHHE OJHOTO 3HA4YEeHHs (QYHKIMH NPEAIIONAaraeT BBIIOJHEHHE CIIETYIOIIHX
Tpex gefictBuii: 1) Borumcnenue d, =C0S@; 2) Beruucienne d, =1-d;; 3) Boruucnenue p =2d,. st BTOpoii

¢dyHKIMH nOTpeOyeTcsl yKe MATh Takux omnepanuii. HecnokHO mpocyuTaTh KOJIMYECTBO MHOTOYMCICHHBIX PY-
THUHHBIX BBIYHMCIICHUH TPU 3allOofHEHHM Tabnuibl. Pazymeercsi, 3T0 BiedeT 3a co0OH HeompaBllaHHbIC MOTEPU
AyAUTOPHOr0 BPEMEHU U OTBJICUCHHEC aKIICHTa BHUMAaHHWA CTYACHTOB OT HECTIOCPEACTBEHHOI'O IMMOCTPOCHUA KPH-
BOU U M3y4YCHUS e€ (POPMBI.

CraHjapTHbIC METOMKU MPENOIABAHUS U W3BECTHBIC PACIPOCTPAHCHHBIC YUeOHbIC MOCOOUST OCHOBAHBI
Ha BEJICHHM PACUCTOB BPYUYHYIO JIMOO C TMPUBJICUYCHHEM KaJbKysiTopa. B utore orpoMHblil 00beM BpeMeHH Ha
3aHATHH OyJeT HANpaBJICH Ha COCTaBJICHUE TaOMHMIBI 3HaYeHHH (yHKIuH. ClenyIoIuii, He MEHee TPYIOCMKHIH,
npolecc — MOCTPOCHUE B TOJSIPHOM IIIOCKOCTH JIy4Yei COTIacHO 33JlaHHOMY ILAry 1o ¢; 3aTeM — IIOCTPOCHHUE
NOJTyYEHHBIX TOUCK KPHBOH; 3aBepIleHHE PAbOThl — OKOHYATEIBHOE TOCTPOCHHUE JIMHUH.

MHOTONETHHI [1e1arOTUYECKHii OMBIT ABTOPOB 00YYEHHSI MATEMATHKE HA TEXHHMYECKUX CIEIUATBHOCTIX
MOKAa3bIBAET, YTO TPAJAUIIMOHHO MOXHO OBUIO CUHTAThH yAaueH, eCli 32 OJHO 3aHATHE CTYACHTaM yAaIoCh MO-
CTPOUTbH TPU-YETHhIPE THHUK. Eciu ke npoiecc MpoBeJeHUs pacyeTOB ONTUMHU3UPOBAThH — BBINOIHSTH B aBTOMa-
THYECKOM PEXKHUME C TPUBIICUSCHUEM ITPOTPAMMHOT0 00ECIIEUEHHS], TO MOYKHO YBEJIMUUTDh KaK 00Ilee KOJIUYeCTBO
PELICHHBIX 33/1a4, TaK M UX KAYeCTBEHHOE HAIMOJHEHUE (aHAJIN3 BO3MOXHBIX MOIU(UKAIMN YpaBHEHUS, BIHS-
HHE TTapaMeTpoB (YHKIMU Ha BUJ KPUBOH U T.1.).

KaK YK€ OTMEUYCHO BBILIC, HaM6onee ONTUMAJIBHBIM JIs1 UCIIOJIb30BAHUA HA MPAKTUYCCKUX 3aHATUAX AB-
nsietes npuioxenue Microsoft Excel. JlanHoe nmporpaMMHoe o0ecriedeHHe MO3BOJIUT OPraHU30BaTh MPOLIECC MO-
CTPOCHUS KPUBOIl B MOJSIPHOW CHCTEME KOOPIHMHAT TaK, YTO BCE pacyeThl BMECTO CTyACHTa OyIeT BBIMOIHATDH
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KoMIbIoTepHas nporpamma. C 1eJIbl0 YCUIICHUS, C OJHON CTOPOHBI, MOTUBAIIMOHHOTO, C IPYTOM CTOPOHBI, IPO-
[[ECCYaJIbHOTO KOMIIOHEHTOB MO3HABATENbHOW CaMOCTOSTENIFHOCTH CTYJEHTOB B Haydaje 3aHATHS IIpernojaBaTe-
JIO CJIEAyeT caMOMy IPOJIEMOHCTPUPOBATh rpauecKoe NOCTPOEHHE KOHKPETHOW KPHBOH B IOJISIPHON cHCTeMe
KOOp/IMHAT ¢ IpHUBJIeYeHHeM BCTpoeHHoH (yHkimu Microsoft Excel «Mactep auarpammy, IOJ4EpKHYB IIpH 3TOM,
YTO BHIOpaHHOE MPUIIOKEHHE (PAKTHIECKH CHUMAET C TI0JIb30BaTellsl HEOOXOIMMOCTh B PyTHHHBIX pacdeTax 1 3Ha-
YUTETHHO SKOHOMHUT BpeMsl. VIMeeT cMbIci fajee IpeyIoXKNATh CTYICHTaM BBISICHUTH CAMOCTOSTEBHO CIEU(HUKY
TIOPSAIKA BBOJA JAHHBIX IPH MOCTPOSHHH JICTIECTKOBON IHarpaMMBl, TaK KaK MPW CTaHAapTHOM M3MEHEHUH ap-
rymerTa ot 0 10 360° pacmoioXeHHe MOydeHHOH KPHUBOW HE OyJeT COOTBETCTBOBATH IONAPHOM CHCTEME KO-
opaunat. Ha pucyrkax 1 u 2 COOTBETCTBEHHO NPHBEACHBI TpaduKu KpuBeiX p =2(1—C0S@), p=3—2sin2¢,

MOCTPOCHHEIC C MCIONb30BaHUEM «MacTtepa muarpaMmy. PacueTHbIe 3HAYCHUS JUJISl TOCTPOCHHUS JIMHUH TTPHUBE-
ne”sl B Tabmuue 1.

Tabmuma 1
yron, rpaj pasiaHbl p=2(1-coso) p=3-2sin2¢p

90 1,570796 2,000000, 3,000000
75 1,308997 1,482362 1,500000
60 1,047198 1,000000 0,401924
45 0,785398 0,5857860 0,000000
30 0,523599 0,2679490 0,401924
15 0,261799 0,0681480 1,500000

0 0,000000 0,000000 3,000000
345 6,021386 0,068148, 4,500000
330 5,759587 0,267949, 5,598076
315 5,497787 0,585786, 6,000000
300 5,235988 1,000000 5,598076
285 4,974188 1,482362 4,500000
270 4,712389 2,000000 3,000000
255 4,450590 2,517638 1,500000
240 4,188790 3,000000 0,401924
225 3,926991 3,414214 0,000000
210 3,665191 3,732051 0,401924
195 3,403392 3,931852 1,500000
180 3,141593 4,000000 3,000000
165 2,879793 3,931852 4,500000
150 2,617994 3,732051 5,598076
135 2,356194 3,414214 6,000000
120 2,094395 3,000000 5,598076
105 1,832596 2,517638 4,500000

OueBuIHO, YTO 0OOCHOBAHHOE W LIEJICHAIIPABIEHHO OPraHW30BaHHOE IO MpeaIaraeéMoil MeTOIUYECKOi
CXeMe€ 3aHATHE MTO3BOJINT CTyJEHTaM ITOCTPOUTH U MPOBECTU aHAIM3 MOBEJICHNS 3HAUNTEIBHOTO YHCIIa KPHUBBIX.
[Ipencrasnsiercss HEOOXOIUMBIM KaXXIOMY CTYAEHTY BBLIATh OTAEIBHOE 3aJlaHNE TI0 BBIACIEHHOM TeMe Ul BHe-
ayIUTOPHOM CaMOCTOSTENIBLHOM paboThl. 3aKkpeIieHne W yrilyOleHne JOCTUIHYTHIX pe3yJIbTaToB B 0003HAYEHHOM
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HATIPABJICHUHU OCYIIECTBISCTCS B MPOIIECCE BHIMONHEHHS 3a/IaHU, B KOTOPHIX MPOUCXOTUT IIOBTOPHOE oOpariie-
HHE K TOCTPOCHHUIO KPUBBIX B MOJSIPHON CHCTEME KOOPAMHAT IpPU M3ydeHHH pa3zgena «KpaTHeie HHTETpaib.
HarnsaHocTh pacionokeHus: KPUBBIX 37IeCh IPUOOpETaeT 0co00e 3HAYCHUE, TaK KaK ONPEIeisieT MOPSAIOK pac-
CTaHOBKH IIPEJENIOB HHTErpupoBaHusa. He ocTaHaBIMBasCh HA TEXHHYECKOW CTOPOHE BBIIOIHEHHS TIOCTPOCHUS,

IPUBE/IEM JBa CITydast 00JIaCTell HHTErpupoBanus: p =2, p=2,/1-c0s@; p=2(1—cosy), p=4(1—cos2¢), mpo-
WUTIOCTPHUPOBAHHbIE COOTBETCTBEHHO PUCYHKOM 3 U PUCYHKOM 4. 3aMETHM, YTO €CJIH IPHUBJICUYECHHUE TPOrPaMMHO-
ro o0ecreueHuns BBITIONHACTCS B CTYAEHUECKUX TPYIIax, TIe 3Ta METOAuKa Obla oTpaboTaHa paHee MpU MO-
CTPOCHHH KPUBBIX B TIOMSIPHOM CHCTEME KOOPAWHAT, TO TPOIECC MOCTPOCHHUs 0GyiacTell MPOUCXOIUT CTOJb
HEMOCPEICTBEHHO, KaK eCJIM ObI 3a/1a4a COCTOSIa B MOCTPOSHUH IpaduKa mapadoIIbl UITH IPSIMOH.

Sy
\.Q. X0

U
‘. h‘#\ 7588
T~

|

Puc. 3

D heKTUBHOCTD MPUBJICYEHHSI TPOIPAMMHOTO 00ECTICUSHHUsI HEOCTIOPUMA TaKKe B OCTPOCHUH TpadrKoB
KPHBBIX, 3aJIlaHHBIX MapameTprieckd. Ha atame oBnajseHus mapamMeTpUYECKHM 3aJaHHEeM JHMHUM rpaduyeckoe
n300pakeHHe MPSMOIl Ha TNIOCKOCTH B pasjienie K AHAJMTHUECKas FEOMETPUS», pa3yMeeTCsl, HE BBI3bIBACT y CTY-
JICHTOB OOMNBIINX 3aTpyaHeHHuH. Ho yxe Kimaccuieckoe onpesiesieHHe UKION/IBI CTABUT TIepel MHOTUMHU CTY/ICH-
TaMH HEpa3peLIMMYI0 33a4y 10 BOCIPUATHIO U IOCTPOEHUIO COOTBETCTBYIOIIEH TMHMY. HannoMHuM, 4TO IUKIIOU-
Jla OTIpesiesieTcs KaKk TPaeKTopHs (PMKCUPOBAHHON TOYKH, MPOM3BOJMICH OKPY>KHOCTH paauyca da, KaTsuieics

0e3 CKOJBKEHHS 10 MpsMoid. [TapamMeTpuueckre ypaBHEHUsI IIMKIION 6! UMEIOT BH: X = a(t —sint), y=a(l—cost).

Kak yxe mnom4epKuBaioch BHIIIE, COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTHH IO3BOJISIIOT O00ECIEeYHTh
HarJIIHOCTh U3y4aeMOro MaTepualia ¥ JOCTaTOYHO NMPOCTO BOCIOJIB30BATHCS aHUMALMOHHBIM POJIMKOM, KOTJa
IUKJION/1a HETTOCPECTBEHHO MOJIy4aeTcsl B pe3yJibTaTe rnepeMenieHus: pUKCUpOBaHHOW Ha OKPYKHOCTH TOYKH B
Tpolecce ABMKEHHS MTPOU3BOIAIIEH OKpy>KHOCTH. HO HarmsqHoe mpecTaBieHne O BU/e KOHKPETHOW JINHUN He
MO3BOJIACT C(bOpMI/IpOBaTI) YHUBEPCAJIBbHBIC HABBIKH IMOCTPOCHUA JIMHHUU 110 3aTaHHBIM YPABHCHUSM.

CoryacHO TPaMIIMOHHOMY IOJXOIY HEIOCPEACTBEHHOE IOCTPOCHNE JIMHUH, 33aHHOH MapaMeTpHUYecKH,
l'IOTpeGyeT Kak 0OOJIBIIIOrO BPEMCHHOT'O IMPOMEKYTKA, TaK W BBIIIOJIHCHUA ONPECACICHHBIX BHIYUCINTCIIbHBIX ;[eﬁ-
CTBHH TIpH ONPE/IEICHUN KOOPAMHAT TOYEK JMHUM: MOTpeOyeTcs 3anoiHeHne TabnuIpl, riae OyayT IpHBeICHBI
MPEeX/ie BCEro 3Ha4eHHUs mapameTpa t ¢ 3aJaHHBIM IIaroM U COOTBETCTBYIOIINE 3HaUEHHUs KoopauHat X u Y. ITo-
JTy4eHHe 3Ha4eHUH X U Y, KOrJa 3aBUCHMOCTb IIPEJIIoNIaracT He MPOCTO BBIYMCIICHUE 3HAYECHHUST TPUTOHOMETPH-
YecKoi (YHKIMU OT apryMeHTa t, a u BBINOIHEHHE ONpPEACICHHbBIX JEHCTBUN MO0 MpeoOpa3oBaHHUIO0 apryMeHTa,
Cpa3y BeJeT K MHOTOKPAaTHOMY YBEIMYEHHIO BHIYMCIMTEIFHBIX ONEpalid MpU CO3JaHny TaOmunbl. Tonbko npu
BBIYHCIICHIN 3HAYCHUS [IEPBON KOOPAMHATHI LIUKJIOU/BI TaKuX AeiicTBuid Tpu: 1) Berancienue d, =sint; 2) BoI-
uncienne d, =t—d,; 3) eerancienne X=ad,. U ato 6e3 ydera mepeBoaa 3HadeHHs mapamerpa t B paanaHsl.
HecnoxHO mpocuuTaTh, CKOIBKO MOTPEOYETCs BBIIOIHUTH BBIYUCINTEIBHBIX ONEpannil U 3al0dHEHHs Tao-
JIMLIBI TIPH TTOCTPOEHHUH TOJIBKO OJJTHOM apKH IIUKJIOHIBI.

Ha pucyHKkax 5 u 6 COOTBETCTBEHHO M300paKeHBI acTpommbl (X =2C0s°t, y=2sin’t) u mBe apku HuK-
sougpl (a = 2). B Tabauiie 2 mpuBeJCHBI pacUeTHBIC 3HAYCHHS IS IIOCTPOCHUS OTHOH apKH LIUKJIOUIBL.

AHaNINTUKO-3KCIIEPUMEHTANIbHBIE MCCIIEIOBAHMS TOATBEPKIAIOT METOJMUYECKYIO IIEJIECO00pa3HOCTh U (-
(heKTUBHOCTH NPUBJICYEHHS IPOrPAMMHOT0O o0ecledeH sl K PeIIeHHIO 33/1a4 MOJ00HOr0 pojia, IpUYEM CTYACH-
TaM JIOCTATOYHO OJHOM IEMOHCTPAIMK BO3MOXHOCTEH HMpPUMEHEHHUs mpuitokeHuss Microsoft Excel B pemiernn
MIOCTABJICHHOH 3a/1auu. B 3Toii cBsI3u 00paTnM BHMMaHNE HA MHOTOYMCIICHHBIE TICHXO0JIOTO-TIEarOrYeCKUe HC-
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cinenoBanus (K.A. AOGynbxanoBa-Cnasckas, B.B. JlaBeinos, I'.B. JJopodees, T.I1. 3unuenko, ®.H. Mnbscos,
E.H. Ka6anosa-Memnep, M.B. Kinapun u npyrue), KOTOpble CBUACTEIBCTBYIOT, YTO MCIIOIB30BaHUE HATJISIHO-
cTH B 00y4EeHUHM MOJKET OKa3bIBaTh OoOJiee CYLIECTBEHHOE, YeM IIPOCTOE 3PHUTEILHOE BOCIPHATHE, BIMSHHUE Ha
Ka4eCTBO YCBOCHHUS HHGOPMaIHU. BEIIENICHHOE MTOJIOKEHNE MOATBEPKAACTCS 110 OTHOIIEHHIO HETIOCPEICTBEHHO
K OOy4eHHMI0O MaTeMaTHKe W3y4eHHEeM Hay4yHO-MeToandeckod murepatypbl (M.M. Bammakos, H.B. Bposka,
B.A. Mamuarep, A. A. Bepounkuii, T.I1. 3unuenko, O.0. Kusesa, A.A. Cromsap, H.A. Pe3nuk, A.H. Ynnus,
M.A. YomaHos, B.I'. IllanTapeHko u Apyrue), a Takke aHAIN30M PE3yJIbTaTOB COOCTBEHHOTO I1€/1arOTMYECKOTO
OITBITa aBTOPOB JaHHOM paboTsl (B. B. u A. K.). IlpuHuMast CyIiecTBOBaHHE BH3YaJbHOTO MBIIIICHUS KaK He-
OCIIOPUMBIH (PaKT, yueHbIe U METOAUCTHI BBIIEISIOT KOTHUTHBHOE CBOMCTBO BU3YyalIn3allvy.

200 4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00 4
0,00 5,00 10,00 15,00 20,00 25,00
Puc. 5 Puc. 6
Tabnuua 2
yroi, rpaja panuansl, t X y yroi, rpaj paauansl, t b y
0 0,00 0,00 0,00 195 3,40 7,32 3,93
15 0,26 0,01 0,07 210 3,67 8,33 3,73
30 0,52 0,05 0,27 225 3,93 9,27 341
45 0,79 0,16 0,59 240 4,19 10,11 3,00
60 1,05 0,36 1,00 255 4,45 10,83 2,52
75 131 0,69 1,48 270 4,71 11,42 2,00
90 1,57 1,14 2,00 285 4,97 11,88 1,48
105 1,83 1,73 2,52 300 5,24 12,20 1,00
120 20,9 2,46 3,00 315 5,50 12,41 0,59
135 2,36 3,30 3,41 330 5,76 12,52 0,27
150 2,62 4,24 3,73 345 6,02 12,56 0,07
165 2,88 5,24 3,93 360 6,28 12,57 0,00
180 3,14 6,28 4,00 - - - _

BonbimacTBO aBTOpoB [12-19] moguepkuBarOT, YTO MPH BKIKOYECHUH BU3YaIH3alliy B MO3HABATEIIBHBIH
IpOIIeCcC OHA HE TOJIBKO «IOMOraeT» O0y4aroIeMycsi B OpraHU3aliK ero aHaJUTHKO-MBICIHTEIBHON IesTenb-
HOCTH, OCOOCHHO Ha dTale BOCIPHATHS U NepepadOTKH M3ydaeMoi HH(POPMALUH, HO U JaeT COAepKaTeIbHBIC
3HaHUA, OKa3bIBasg CYHICCTBCHHOC BJIIMAHUC HA FHy6I/IHy OCO3HAHHOCTH BOCIIPUATHA U IIOHUMAaHUA CIICIIUAJIbHBIM
00pa3oM MpeJCcTaBIEHHOr0 MaTeMaTHYeCKOro 00bekTa. B 3Toil CBsI3u npHBeeM BBICKa3bIBaHUs JOKTOpA Meja-
rornyeckux Hayk H.B. BpoBku: «Bu3yanuzainusi Wim HariasiIHOCTh MOHUMAETCS IIUpE, YEM BO3MOXKHOCTb 3pH-
TEJILHOTO BOCIIPHATHS, TOCKOJIbKY, BO3JICHCTBYS Ha OpraHbl YyBCTB 00y4aeMoro, odecrneunBaet hopMHpPOBaHHE
OoJiee TOJTHOTO TIpeJICTaBIeHHs 00pas3a WM HOHSTHUS, YTO IPUBOANT, BO-TIEPBHIX, K 00JIee MPOYHOMY YCBOEHHIO
MaTepuaa, BO-BTOPBIX, pa3BHBACT IMOIMOHATIFHO-IICHHOCTHOE OTHOLICHHE K MONTYYEeHHBIM 3HaHUsIM» [ 12, ¢. 151].

AHanu3 pe3ynbTaTOB 3KCIEPUMEHTa JaeT OCHOBAHME YTBEpPXKIATh, YTO pa3pabOTaHHAs M HpeICTaBIICH-
Hasi HAMU METOJIMKa MCIOIb30BaHus npuiioxkennst Microsoft Excel B mponiecce o0yueHuss MaTeMaTHKe TIPH T10-
CTPOCHHMHN aireOpandecKuX W TPAHCIEHACHTHBIX JMHHUHA TO3BOJSET NP MHUHUMAJBHBIX BPEMEHHBIX 3aTpaTax
MOJTy4aTh YETKOE, HarsqHOe UX n3o0paxeHune. Tem caMbiM 3 QeKTHBHEIM 00pa3oM yCHIIMBAETCs BU3yasln3a-
sl BaKHOH MH(opManuu, co3aaBasi NPeANOChUIKH ISl OCO3HAHHOTO €€ BOCTIPHATHSA ¥ (POPMUPOBAHUS yCTOM-
YHBBIX UISl 3alIOMHHAHUsS 00pa3oB M3ydaeMbIX KPUBBIX. BBIIeNCHHbBIE CpencTBa MO3BOISIIOT CKOHCTPYHPOBATH
COBOKYITHOCTB YCIIOBHH OOY4EHHUS — CIICUATBFHBIM 00pa3oM c(OPMHUPOBAHHYIO BU3YalIbHYIO YUEOHYIO Cpeay, B
KOTOPOW aKIEHT CTaBHUTCS Ha HCIOJIb30BAHHE PE3EPBOB BH3YaIbHOTO MBIIUICHHS OoOydarommxcs. OpraHuyHO
coeluHsAsA 00pa3 U TEKCT, B3aUMHO YCHIINBAsk X KOTHUTUBHOE B3aHMMOACHCTBHE, [IpeIaraeMble TUIaKTHYECKUE
CpeICTBa MPEACTABICHNS MaTeMaTHYeCKOl MH(POPMALMK Pa3BUBAIOT BU3yaIbHOE MBIIUICHHE, OCOOBIM 00pa3oM
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(UKCHPYIOT BHIMaHHE CyObekTa OOy4YeHHs NPH YCBOCHHH y4eOHOro MaTepuayia. MOXKHO Takke yTBEp)KIath,
YTO CO3ZAIOTCS YCIOBHS U NMPEATIOCHUIKH VIS IOCTIKEHNUS HE TOJIBKO MUKPOLIETIEH, EKIapUPYEMbIX B H3ydaeMbIX
paszenax, HO U Ul MOTHBALUM, CTUMYJIMPOBAHUS, aKTUBU3AIIUH CaMOCTOSITEIbHON T03HABATEIBHOM JeqATeNbHO-
CTH IO PEIIEeHHIO B YKa3aHHOM TeMe 3a/1a4 MOBBIIIEHHOH cl0kHOCTH. C 0oropoii Ha KOTHUTHBHO-BU3YallbHBIHN I1OA-
XOJI, CTYZCHTaM IPEeJCTaBIISIOTCS BO3ZMOXKHOCTH JIJIsl pa3BUTHSI HABBIKOB aHaNN3a, KiacCu(UKaIMU, CHCTEMAaTH-
3a0UM M3y4aeMOH MaTeMaTH4ecKOoW HMH(pOpMAIHH, AEMOHCTPUPYETCS ONBIT PAlMOHANIBHOTO, 3()(EeKTHBHOTIO,
yO0OHOTO, HHTEPECHOTO €€ MONIyYeHHs U NPEICTABICHHS, IIPU 3TOM IleJICHaNpaBlIeHHO (GOPMHUpYETCs IT03HaBa-
TeNbHasl CAMOCTOSITEIbHOCTh CTYJICHTOB.

Mertoaudecky TpaMOTHO OPTaHM30BaHHAS I1€1arOroM IT03HABATEbHAS NESITEFHOCTD CTYICHTOB PaIHo-
HAJIBHBIM H 3(QQEKTUBHBIM 00pa3oM IIPU 3TOM HANpaBisIeTCSl HA Pa3BUTHE Y CTYACHTOB YMEHHH OCMBICIEHHO
OBJIAJICBATh N3yYaeMBbIM MaTE€PHAJIOM, BHIJEISATH B HEM IJIABHOE, OTOPAchIBasi BTOPOCTEIIEHHOE, YMEHUH aHAIIN-
3UpOBaTh, CPABHUBATH, KIACCH(PUIIMPOBATH, 3aIIOMUHATH U3ydacMble MaTeMaTHUeCKHe (PaKThl ¥ MOIOKECHHS.

3akJroueHne. B pesynbrare mpoBeneHHOTO HCCIENOBaHMS, allpOOMPOBAHHOTO U ITOITBEP)KICHHOTO B
MpakTHKe OOyYCHMsI CTYAEHTOB TEXHMUYECKUX clienmuanpHOCcTel [1010mKoro rocy1apcTBEHHOTO YHHUBEPCHUTETA,
000CHOBaHa HEOOXOJMMOCTh MPOEKTUPOBaHUS dP(PEKTUBHON METOJUKH NPHUMEHEHUs npuiioxkenus Microsoft
Excel anst moctpoenus anreOpandeckux U TPaHCLEHIICHTHBIX JIMHHUH, BIIEPBbIe pa3pa0d0TaHbl TEOPETHUECKHUE H
METOJIMUECKHE OCHOBBI BKIIIOUEHHS €€ B yueOHO-TI03HABATENBHBIN MTPOIlecC 00y4eHHs MaTeMaTiKe Ha TeXHUYe-
CKHUX CIICL[HAIBHOCTSIX. BBISIBICHO 1 YCTaHOBJIEHO, YTO HAyYHO OOOCHOBAaHHAsI CHCTEMHAasi OpraHU3anus MaTeMa-
THUYECKOH IMO3HaBATEIbHON EATEIBHOCTH CTY/ICHTOB C HCIIOJIb30BaHNEM pa3pabOTaHHON Ha OCHOBE MHTErpaIuu
KOTHUTHUBHO-BU3YaJBHOTO TT0/IX0/1a M AUAAKTHUECKUX BO3MOXKHOCTEH MH(OPMAIIIOHHBIX TEXHOJIOTHH METOTUKH
npuMeHeHus npunokernst Microsoft Excel mo3BosnsieT oka3siBaTh CyIIECTBEHHOE BIMSHNE HA CTETICHb pean3a-
UM Kak oOydaromeH, Tak W pa3BuBaroniel GpyHKINH B mporiecce 00ydeHns] MaTeMaTuKe Ha TeXHHYECKUX CIIe-
OUATBHOCTSX, B 3HAYUTEIILHON Mepe CIIOCOOCTBYET PEIICHNIO 33/1a4H ITOBBIIICHHS Ka9eCTBa TIOATOTOBKH CIICIH-
JINCTOB TEXHUYECKOro npodumsa. CIpoeKTUpoBaHHAs WU MPEACTaBICHHAs B JAHHOM HCCIEOBaHUU METOJUKA
MIO3BOJISIET KaYECTBEHHO OOHOBHUTH M COBEPIICHCTBOBATH METOANYECKHE MOAXOJbI B OOYUEHHH CTYAEHTOB II0-
CTPOCHHMIO JINHUH, 3aJJaHHBIX TAPAMETPHUECKN HIIH B TIOJIIPHON CHCTEME KOOPJHHAT.

llenenamnpaBiieHHOE BHEIPEHUE npeonazaemoll Memoouku, KOTopas OpraHUYHO COYETaeT COBPEMEHHbIE
JOCTYDKEHUsI MFHPOPMALIOHHBIX TEXHOJIOTHI, B YaCTHOCTH IPOrPaMMHOT0 00ECTIeUeHus], ¢ KIIaCCHUECKUMH METO-
JUKaMU YTE€HHS JISKIMH U MIPOBEICHUS MPAKTHUECKUX 3aHATHH, ¢ UCIOIB30BAHUEM COBOKYITHOCTH 33714 IPAKTHU-
YECKOT0 COJIeprKaHus, B Ipoliecce 00yUEeHUs CTYICHTOB Ha TEXHMYECKUX CIIEIUAIbHOCTSX MO3BOJISET Pa3BUBATH Y
CTY/IEHTOB ITapaMeTpbl KOMIOHEHTOB MX MO3HABATENbHON CaMOCTOATEIBHOCTH M aKTUBHOCTHU: MPOLECCYaTbHOrO
(YMeHHUs MOATANHOTO peIIeHHs] MPaKTHKO-OPUEHTUPOBAHHBIX 33Ja4 paslMYHbBIMM METOJaMH, B TOM YHUCIE C
MPUMEHEHHUEM CPEICTB IPOTPaMMHOT0 00eCIIeUeHNs], CHOCOOHOCTh PEelIaTh 3aJa4yll METOIaMH MaTeMaTHIECKOTO
MOJICTIMPOBAHMS) ¥ MOTHBALMOHHOTO (MHTEPEC K OCBOCHUIO HABBIKOB M YMEHHUH ITOCTPOEHUS aNreOpandecKux u
TPaHCUEHICHTHBIX JIMHUH, UMEIOINX MHOT000pa3HbIe TEXHUUECKHE TPHIIOKEHUsI, OCO3HAaHHOE, ObICTpOE, JIeT-
KO€ MX 3alIOMHHAaHNE, YBEPEHHOCTh B CBOMX IT03HABATEIBHBIX BOZMOXXHOCTSIX U CHIIAX, YIAOBJIETBOPEHHE OT MPO-
BE/ICHHOM IUIOIOTBOPHOM pabOTHI, paoCcTh MO3HAHMA). [lo14epKHEM, ITO SKCHEPHMEHTAIBHBIE HCCIETOBAHMUS
MOATBEPXKIAIOT BIMAHUE MPEAsaracMol K 0OCY)KICHHIO METOAUKH OOYHIEHUs MMOCTPOCHHUIO aNreOpandecKux M
TPAHCIEH/ICHTHBIX KPUBBIX M (PUTYp, OTPAaHUYEHHBIX C YYACTHEM 3THX JIMHUH, C Y4€TOM BHYTPHIIPEIMETHBIX CBSI-
3efl 1 NPUMEHEHHUEM MPOTrPaMMHOr0 O0eCIieueHH s, Ha JOCTH)KEHHE TIIyOOKHX M MPOYHBIX 3HAHHUM, CO3HATENb-
HBIX ¥ IPOYHBIX HABBIKOB M YMEHHA, Ha pa3BUTHE NMPOIYKTUBHOTO MBIIUICHHS CTyIeHTOB. OTMETHM TakXke, 4TO
BOBJICUEHHUE MIPENO/ABATENs B CEPhE3HYIO TBOPUECKYIO IPO(ECCHOHANBHYIO JEATEIbHOCTD 0 IIOUCKY IPOCKTHU-
pOBaHMsI y4eOHO-TIO3HABATEIBLHOTO IPOLEcca HA OCHOBE HOBBIX JOCTHIKEHHH IEAarorn4eckold HayKd, HOBBIX
O0OBEKTUBHBIX BO3MOKHOCTEH MPAKTHKNA OOYYEHHUS M T.I. SIBISIETCS HPENNOCHUIKOM IOBBIICHNS KadecTBa CH-
CTEMBI O0YYEHHSI, METOANIECKOTO CAaMOCOBEPIICHCTBOBAHUS IIE/Iarora.
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Hocmynuna 23.04.2014

ON THE METODS OF THE MICROSOFT EXCEL OPPLICATION USE FOR CONSTRUCTION
OF AGEBREI AND TRASCENDENT LINES IN DIFFERENT SYSTEMS OF COORDINATES

V. VAKULCICK, A. KAPUSTO

In the stated sense in the new presented results there have been based the didactic advantages and opportu-
nities of the detailed methodical aids introduction in the process of learning specific parts of mathematic, worked
out and designed the software application methods as an effective teaching means for lines construction, which
were set parametrically and in the polar system of coordinates, and also for the construction of spheres while cal-
culating integrals by figure. There have been established by the analytical — experimental research that the me-
thodical provision of the stated level allows to qualitatively change the methods of teaching students. Methodi-
cally the system organization of students’ mathematics cognition with the help of the protected methods in teach-
ing mathematics makes it possible to significantly influence the rate of implementation of both teaching and de-
veloping functions in the processes of mathematics teaching in engineering professions; to a considerable extent
it also assists in the solution of the target to upgrade the quality of engineering profile specialists training.
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