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BiTtaemo 3 IOBij1eem
Oaexcanapa Boronumuposuya CniBakoBCbKOTro!

28 Oepe3ns BunoBHUII0cs 60 pokiB Bix 1Hs HapokeHHs Onekcanapa Bosonnmuposnua
CniBakoBCbKOIo, JOKTOPa MNeJarorivHux Hayk, npogecopa, wieHa-kopecnongenra HAITH
Ykpainu, 3aciIy’KeHOro npaniBHHKa OCBiTH YKpaiHu, mo4ecHOro npodgecopa akagemii iMeHi
SAna Jlnyroma, Hapoanoro aemyrara BepxoBhoi Paam YkpaiHu, mepumoro 3acTylmHHKA
I'onoen Komitery 3 muTanb HayKu i ocBiTH, 3acHOBHMKA (oHay «Ocsita.Hayka.InHoBaunii»
(OSEF).

Onekcanap BonoauMupoBrud HapoAWBCS B MaJbOBHUYOMY MiICTi XepCOH y CiM’i TeXHiKiB-
OyniBenbHUKIB. 3100yB ocBiTY B cepeanid mkoiai Ne 20 m. XepcoH, moTiM — Ha (i3UKO-
MaTeMaTHYHOMY (aKynbTeTi XepCOHCHKOTo JepXaBHOro mexaroriyHoro inctutyty (X/IIII).
TpynoBuii nuigx posnouyaB BHUXOBaTelleM y cepeiHii mKoji-iHTepHati Ne 2, 3ronom mpaioBaB
BUKIanayeM Ha Kadeapi wmaremaruunoro anamizy XIIIl. HaykoBa mismeHicTe O.B.
CniBakoBChKOr0 Oepe 1MoyaTok 3 HaB4YaHHA B acmlipanTypi IHctutyry maremaruku AH YPCP, sky
BiH YCITIIITHO 3aBEPIIUB JOCTPOKOBHM 3aXHUCTOM KaHIUAATChKOI muceprattii (1985 p.).

[Ticns 3aBepieHHs acmipaHTypu NPUNHHATUN BUKIanadem kadeapu marematuku y XTI
(auHi — XepcoHchkui nepkaBHuN yHiBepcuteT (X/VY)), Ae mpoimoB numax mpodeciiftHoro
3pOCTaHHs, MPAIOI0YN CTapIiuM Bukiaaadem (3 1986 p.), mouentom (3 1987 p.), 3aBigyBauem
kadenpu iHpopmamiiitHuX TexHosorid (3 1996 p.), mpopekTopoMm 3 iH(GOPMAIHHUX TEXHOJOTIMH,
MDKHApOJHHX 3B’SI3KIB Ta COIlaIbHO-eKOHOMIYHUX muTaHb (3 2003 p.), IPOPEKTOpPOM 3 HAYKOBO-
nefarorivHoi poooTH, iHpOpMaIifHUX TEXHOJIOTIH, MiXXHAPOTHUX 3B s13KiB (3 2004 p.).

Onekcannp BonoaumupoBuy moka3aB MNpUKIIAJ] CHIBOpAIl akKaJeMIYHOTO CepeloBHILA 1
0i3Hecy, KO CTYJIeHTH, HaBYArOUnCh Ha [T-crienianbHOCTAX, 0OHOYACHO MOEAHYIOTh HaBYaHHS 31
CTaXXyBaHHAM 1 poOoToro B IT-koMmaHisx, 3700yBatoul HEOOX1IHUI JTOCBIJ MPAaKTUYHOI poOOTH 1
¢dbopMyrodi KOMIETEHTHOCTI, 110 JO3BOJISIOTH BUITYCKHMKaM cCaMHM OOMpaTH CBOIO MailOyTHIO
TpaekTopito npodeciiiHoro po3BuTKy. Ili #Horo kepiBHMULITBOM OynM 3aXMIIEHI KaHAWIATCHKI
JycepTanii, pe3yJabTaTH SKUX BIPOBAJKEHI B OCBITHIM HpOLEC YHIBEPCUTETIB 1 MIKUT YKpaiHu,
anMiHicTpaTHBHI npouecu X/1Y, mo 1o3Bosnnino aBTomatu3yBati poodoty IT-Biaainis, Oyxranrepii,
MJIAHOBOTO BIJLTY TOIIIO.

ITix xepiBauuTBoM O.B. CniBakoBcskoro y 2004 p. npu XJ[V crBopeno HaykoBo-mocmigHuit
IHCTUTYT 1H(OpManiitHux TexHosorid. ¥ 2004 p. 3aXucTUB IucepTalilo Ha 3700yTTS HAyKOBOTO
CTYNEHs JOKTOpa MeJaroriyHux Hayk, Ha Temy: «TeopeTHko-MeTOoquuHI OCHOBM HaBYaHHS BMIIOi
MaTeMaTHUKU MailOyTHIX BUMTENIB MaT€MAaTUKH 3 BUKOPUCTAHHSAM 1H(OpPMAaLIMHUX TEXHOJIOT1i». 3
2011 p. oGiitmaB mocaay nepioro mpopekropa XY no obpanus B 2014 p. HapoAHUM JleyTaTOM
BepxoBHoi pagu Ykpainu.

Onekcanap BonogumupoBud € koopauHatopoM noHan 10 MiXKHApOIHUX MPOEKTIB, aBTOPOM
noHax 120 HaykoBHX pOOIT, OUIBIIICTh 3 SIKUX MPUCBAYEHI IMpoOiieMaM BHBYEHHS MaTeMaTHUYHUX
JUCHUIUTIH 3 BUKOPUCTAaHHSAM iHQOpMAIiHUX TexHoJorid B memaroriunux BH3, HaykoBuM
KEpIBHUKOM IMPOTPaMHO-METOANYHOTO KOMIUIEKCY «JlucTaHiiiiHe HaBYaHHS 3 JIIHIKHOI aireOpu»,
porpamMHoOro cepenoBuia «CBiT JIiHIHHOI anreOpu», HayKOBO-TEXHIUHOI poOOTH «Po3po0ieHHs
METOJIIB 1 TEXHOJOrll MPOEKTyBaHHS THYYKHUX PO3MOJUICHUX NEeAaroriyHuX MNporpaMHHUX
Cepe/IoBUIL», CMIBAaBTOPOM IMpOrpaMHOro cepenoBuina «Cuctema JiHIHHUX PIBHSAHBY (aBTOPCHKE
cBimontBo Ne 9524 Ta ceprudikar BiamosimHocTi XKA Ne 0726634).

VYnponosx 6aratbox pokiB O.B. CrniBakoBChKMI HiATPUMYE APY>KHI Ta HAyKOBi 3B’SI3KU 3
KOJIEKTUBOM [HcTuTyTYy 1H(OpMamiiiHux TexHozorii 1 3aco6iB HaBuanHs HAITH Vkpainu (IIT3H
HAITIH Vkpaiau). 3 2010 p. #oro BKJIIOYEHO IO CKJIANy CHEIialli30BaHOi BYEHOI pamu 3i
crnerianbHOCTi 13.00.10 — «IH(OpMaIiiHO-KOMYHIKaIii{HI TEXHOJIOTII B OCBITI», sika OyJia Brepiie B
VYkpaini ctBopena Ha 6a3i IIT3H HAITH VYkpainu.

Y 2011 p. 3a yuactio O.B. CmiBakOBCHKOTO CTBOPEHO CIUIBHY HAyKOBO-JIOCIIIHY
nabopatopito IIT3H HAIIH Vkpainu ta XY, siky BiH Hapasi o4omroe. CTBOPEHHS CIUIBHHX
HayKOBO-JIOCTIAHUX J1abopaTtopiii Chnpuse TMOMMPEHHIO IEePEOBOTO JOCBIAYy, TMPOBEIACHHIO



CHUJTBHUX 3aXOJIIB BCEYKPAaiHCHKOTO M MIKHAPOTHOTO PiBHS, MOKPAIIEHHIO MEXaHI3MIB OpraHizaiii
BIIPOBA/KEHHSI PE3YNIbTaTiB HAYKOBO-IOCTIAHUX POOIT, MOJOJAHHIO MOJIJIHMBOTO PO3PHBY MIX
MpOBEJCHHAM (DyHAaMEHTaIbHUX HAYKOBUX JOCIIKEHb Ta iX MPAKTUYHUM BUKOPUCTAHHSIM. Y
MeXax MisTbHOCTI Jlabopatopii mij kepiBHUITBOM O.B. CriBakoBCHKOTO BEAYTHCS JOCIIKCHHSI,
CIpsIMOBaHI Ha BUBUEHHS MPOOJIEM OILIIHIOBAHHS Ta MOHITOPHUHTY SIKOCTI IUCTAHIIMHOTO HAaBYaHHS;
3a0e3neueHHs] SKOCTiI €JIeKTPOHHUX OCBITHIX pecypciB (EOP), ix ampoOamii Ta excrepTusu;
PO3pOOIIEHHSI CUCTEMU BUMOT JI0 CTBOPEHHS M BUKOPUCTAaHHS CUCTEMU YIpaBiiHHA sikicTio EOP y
BH3 Vkpaiau. 37iiicHIOEThCSI TIEAAaroriuHUi eKCIEpUMEHT perioHanbHoro piBHs «Kommn'toTepHo-
Opi€EHTOBaHA cUcTeMa ymnpaBiiHHs skicTio EOP B 3aranbHOOCBITHIX HaBYaNBHUX 3aKiamax», 2013—
2017 pp. (Hakaz Xepconcekoi obmacHoi aepxaBHoi agmiHictpamii Big 24.10.2013 p. Ne 504).
Pesynbrati CHUTBHOI  JOCIITHO-EKCIIEPUMEHTaIbHOT poOoTn Oynu  Big3zHadeHi Jlummomamu
naypeata I crynens VII it VIII MixuapoaHoro ¢popymy «IHHOBaTHKa B cydacHiid ocBiTi» (2015 p.,
2016 p.).

Onekcannp BomoauMupoBwd y criBmpari 3 KojJeramMH BITYM3HSHHUX 1 3akopaoHHuXx BH3
OpranizoBaHo MIOpiuHUi 3axix — MixHapoany koHgepenuiro «ICT in Education, Research, and
Industrial Applications: Integration, Harmonization, and Knowledge Transfer» (ICTERI).
Yuponosxk ocranHix 13 pokiB ICTERI crana noGporo Tpaguiiieto, 1o 06’ €JHye yu4eHUX, MeIaroris,
npakTukiB, IT-po3poOHuKiB, BeHIOpiB 3 moHan 15 kpaiH CBiTY, 3aliKaBIE€HHX Y IMOIIUPEHHI W
0OMiHI TOCBiIOM y cepl IHHOBAIIHHUX TEXHOJOTTYHUX PO3POOOK 1 JOCATHEHb, BIPOBAIKECHHS U
BUKOPUCTaHHS 1H(POPMALIHHO-KOMYHIKAI[IfHIX TEXHOJIOTIH B OCBITHIM, HayKOBii, IPOMHCIIOBIN
ramyssx. BusHauanbHOIO pUCOIO MTPOBEIECHHS 3aX0/1y, 1[0 POOUTH HOTO BIIKPUTUM Ui YYACHUKIB 3
pI3HUX KYTOYKIB CBITY 1 PO3LIMPEHHS MiKHAPOIHOTO MAPTHEPCTBA, CTAJl0 MOTO TEpEBEICHHS 3
2010 p. B anrinoMoBHUM Qopmar. 3a pe3yiabTaTamMu KOHGEpeHIl MOopIYHO MYyOIiKy€eThCs
MDKHApOJIHE BHJIaHHS, 10 1HJAEKCYEThCS B MIKHApOIHUX 0a3zax, 30kpema Scopus. Binrak, ICTERI
— 11e nepiuii B YKpaiHi 3aXi/J] TAKOI0 BUCOKOTO PiBHS B raiy3i neJjaroriyHux Hayk.

XKutreBuii 1 npodeciiinuii nuax Onekcanjapa Bomonumuposuua CriBakOBCHKOIO — B3ipelb
HAMOJIETIMBOT CaMOBIIIaHOI Mpari Ha OJaro BITYM3HSIHOI OCBITH Ta HAYKH. ﬁOMy YCIIIITHO
BJIA€THCSI TIOE€JHYBATH TaJaHT Iejlarora, BYCHOr0, KEpIBHUKA U Jiepa. baxkaemo 10BUISIpY AOBrux i
[IAaCTUBUX JIT, HEBUYEPIIHOT €HEeprii Ta 310pOB’sl, HATXHEHHS H ONTHMI3My, HOBUX SICKpaBUX
JOCSITHEHB Y CITY)KIHHI BUCOKHM 1/1eanam Haiioi barbkiBmuam!

AaMiHicTpanisi Ta KOJIEKTHB
IncTuryty inpopmManiliHMX TeXHOJIOTIH
i 3aco0iB Hapuanus HAITH Ykpainn
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THAPAMETPUHYECKAA PO3A — IIPE/IMET MATEMATHKH,
ITPOI'PAMMHPOBAHHUA, 9 CTETUKH

DOI: 10.14308/ite000616

C nomowpro MATLAB oemoncmpupyromes paznoobpasnvie napamempudeckue Kpugvle u3
cemercmea  "llapamempuuecxas  Poza"  (Rhodonea),  xapaxmepusyemoco  yemvipbms
koappuyuenmamu. Cmamvsi umeem yenvlo 3aUHmMeEPeco8amsv yuauje2ocs, nobyoums e20 K
usyyeHuro  napamempuyeckux  Kpugvlx.  IIpoeooumcs  sKcnepumenmanvHo-epaguueckoe
uccne0o6anue Kak 8iusiom 3HaveHus: Kod@duyuenmos Ha opmy Kpugou u ee nepuoo. Mzmenenue
80 8peMeHU 00HO20 U3 NAPAMempos8 Kpugou cozoaem s¢ghgexm anumayuu. Paznuunvle eapuanmol
OKpacKu Kpueou yeeruuugarom scmemuyeckoe eo3oeticmgue pesyiemama. Ha ocnosanuu
onucannozo npeonacaemcs kpacugsas MATLAB-npoepamma, noseonsarowasn "uepams” ¢ kpuevimu
Ha 9Kpame KOMHblomepa U OeMOHCmpupylowas yOueumelbHvle CBOUCMEA  cemelicmea
napamempuyeckux @yuxkyui "Poza" 6 3aeucumocmu om 3HAYeHUl U COOMHOWIEHUS UX
Koapppuyuenmos. Vuumenim ouma no38oaum  yeieyb YU4AWUXCs  OMUM  OONOTHUMENbHbIM
HEWKONIbHOIM  MAMepUuanlom. Yuenukam — yeuoemv Kpacomy MamemMamuky U Noay4umeo
Jononnumenvuvle 3HAHUA O napamempudeckux — @yukyuax. Kpome moco, npoepamma
paccmampusaemcs. Kak npumep YHUPAd*CHeHUli no Kypcy anicopummusayuu U npocpamMmuposanis,
6nONIHEe OOCMYNHLIX COBPEMEHHbIM WKOAbHUKAM. [Ipednooicennvie sapuanmol aHUMAYUU KPUBLIX
MO2YM CAYHCUMb YAPAHCHEHUAMU KAK OJi MAMeMamuKu, max u 0Jist NPOSPAMMUPOBAHUS.

Knrwueewie cnosa: npoepavmuposanue, MATLAB, napamempuueckas yHKyus, aHuMayus.

Beenenue

B ceronHsmHeM HIKOJIBHOM Kypce€ MaTeMaTHKH YYEHUKAM JalOT TOJIBKO IMOHSATHE O
napamempuyeckom 3adanuu @ynkyuu [1] B 00beme, 10CTaTOYHOM, B OCHOBHOM, JIMIIb JJISI TOTO,
4yT00BI Mo3Hee, B BY3e, 00BsACHUTh HaxX0kKJI€HUE MPOU3BOJHON TakoW (PYHKIIMU U MOACTaHOBOK
JUTSI BBIYMCJICHHS] HEKOTOPBIX KPUBOJIMHEWHBIX MHTErPAIOB. MeX 1y TeM, B I0pe(POPMEHHOM Kypce
IIKOJIbHOM MaTeMaTHUKH 3TON TeME yIeNsIoCh 3HAYUTENbHO OoJblllee BHUMaHUeE, M0 KpaifHel Mepe
B (pu3Mar ki1accax M B MIKOJBHBIX MAaTeMaTUYECKHX KpyKKax. VICKiItoueHrne Ha3BaHHOM TeMbl Kak
BTOPOCTETIEHHOW OMPABABIBAIOT JKEJIAHUEM Pa3TPy3UTh MIKOJIbHUKOB

CeroJHSIIHUN TPOTrpecc KOMITBIOTEPHOM TEXHUKH, MCIIOIb30BAaHUE MATEMaTUYECKUX
nmakeroB, Takux kak MATLAB, mo03BOJSET COBEpPIIEHHO WHA4Ye, C MHOTrO Oobiiei
3¢ (HEeKTUBHOCTHIO MPEMOJHECTH IIKOJIbHUKAM ''cTapblil" MaTepuasn, HE yBEIMUMBas Harpy3ky Ha
HUX, 2, HA00OPOT, B pa3BJIEKATEIbHO-TIO3HABATENFHON (hOpMe BOBIIEYh MX B IMPOIECC MONTYYCHUS
3HaHUM  "wrpol" W "SKCnepuMEHTHMpoBaHMEM'" C  MAaT€MAaTHKOH, pPACIIMPEHUEM  HX
WHTEJUJIEKTYallbHBIX TOPU30HTOB. M3BECTHO Bellb, UTO COBPEMEHHBIC JETU SBISIOTCS "daHaTamu"
KOMIThIOTEpAa W, KaK OHHM O3TO IIOHMMAIOT, MPOrpaMMHUpOBaHHUsA. BoT u naBaiite HaydynMmcs
WCIIOJIb30BaTh HOBBIE KOMIIbIOTEPHBIE BO3MOKHOCTH! Ilpu 3TOM BBIsSBIsIeTCA TeCHEWIas CBS3b
MaTE€MaTHUKHU C COBPEMEHHBIM HCKYCCTBOM JKUBOIIHACH.

Bropoii acniekt naHHOW paboThl — HE MAaCCMBHOE HAONIOJEHUE TOTO, YTO JAaeT Mporpamma
(Takux nmoBOJILHO MHOTO B MHTepHere!), a coOCTBEHHOE, XOTS M TPOCTOE, MPOrPaMMHPOBAHHE.
Cpena nporpammupoBanuss MATLAB naer nerkoe, ObICTpOE U, TTIAaBHOE, YBIEKATEIHHOE BBEICHUE
B ATy HayKy. AHaJOTHYHBIA Croco0 "BOBJICUECHHS dYepe3 MporpaMMUpOBaHUE" B T€ WU HHBIC
pasielibl HayKH MpeyiaraloT Jpyriue aBTopsl B [2-4].

©TaeBE. A., Manununa /I.
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B crathe Ha ocHoBe MATLAB-nporpamMmM u3ydaroTcsi pa3HOOOpa3HbIC, B 3aBUCHUMOCTH OT
3Ha4eHUH KOI()(UIIMEHTOB, MapaMeTpUUECKUe KPHUBBIE CeMeicTBa "MmHoconenecmkosas posa',
OIMCHIBAECTCS CO3/aHME rpaduuecKoil MporpaMMbl, KOTopasi UX aHumupyert. Paborta, Mbl Hageemcs,
MOCITYKUT YYUTEIISIM U TIPEToaBaTeiiM MaTEMAaTHKH U HHPOPMATHKY JIJIsi BOBJICUSHUS MOJIOJIBIX
JOJIE B MUP CTPOTHX HAyK U MIPOrPaMMHUPOBAHUS. Y YCHUKAM K€ OTKPOETCS — B MPSIMOM CMBICIIE —
KpacoTa MaTeMaTHUKH.

1. CocTrosinue Bompoca

B wucropum mareMaTMKM MHOMXECTBO HM3BECTHBIX CETOJIHS IMMApaMETPUYCCKUX (PYHKIIHIA
(KpUBBIX) CBSI3aHO C CaMbIMU OJIECTANIMMH MMEHAMU MaTeMaTUYeCKUX TeHUEB — ApXumenoBa
cnupanb, nukiaouaa (Hukomaii Kysanckuit XY Bek, Ianmneit), ynutka [lackans, nenbrouma
(JI.Dinep). Ceroanst 00 3TUX KPHUBBIX MOYKHO MPOYUTATH B CTAphIX KHUTAX [5,6], B mocobwusix [7,8]
(K COXaJIEHHI0, JOCTYNl K T[IOCIEIHUM IIOJYyYUTh HE YAAIOCh) U HEMHOIMX JpPYTHUX.
AHUMUPOBAaHHbIE KApPTUHKU O TOM, KaK CTPOATCA ATH KpPUBBIE MEXAaHUYECKH (TaKUM IIyTeM,
COOCTBEHHO, OHM M OBUIM OTKPBITHI) U KaK OHU BBITJISIISAT MOXKHO YBUICTh HA MHOXECTBE CAliTOB
[1,9-11]. B wyacTHOCTH, MHOTO BHUMaHHUs JaHHOK Teme yaenumna pupma Wolfram Research [10],
co3/aTellb MaTeMaTHUeCKoro rmakera Mathematica u MaremaTuudeckoi sHIuKIoneauu MathWorld,
3aHMMAIOIAsACA TPOU3BOJACTBOM MaTEeMaTHYECKOro TMporpammHoro obecrieueHus. MHorue
[IapaMEeTPUYECKUE KPUBBIE MOXKHO PHCOBATh IONYJISPHOM WMIPYIIKOW, 3allaTEHTOBAHHOW IIOJ
HazBanueM Cnupoepag [12]. B UHTepHere mosBisroTcs ee "tmudpoBbie aHanoru'"; Hampumep —
aBcTpanuiickoro Java-nmporpammucta ben Ixoda [13].

N300paxeHus, pacCCMOTPEHHBIE 371€Ch U BOCIIPOU3BOJMMBIE HAIIEH MPOrpaMMO, MOXKHO
Ha3BaTh KpacuBbiMU. O “kpacome mamemamuxu’, COOCTBEHHO, MHOTO BEKOB TOBOPAT Kak
MPEJICTAaBUTENN 3TOM Hayku, Tak ¥ ¢(unocopsl. OUeBUIHO MOA00ME MOKA3aHHBIX HUXKE HAIIMX
M300paXeHU TeM, YTO CO3/aHbl TOJJIAHACKUM XyAoxkHuKoM M. Dmepom [14]. Ha 3amane
BO3HUKJIM My3en MareMaTuku (WiaM pasaensl B Mysesx HaykKH), NpEeACTaBISIONME TaKoe
“MaTeMaTUyecKoe UCKYcCTBO , [15] u ap. Anemisiiusi B JaHHOW T€ME K SCTETUKE YBEITUUUBAET €€
MIPUBJIEKATEIBbHOCTD IS yYaIUXCS.

B TO ’xe BpeMsi MOXHO YTBEp)KJIaTh Ha OCHOBAaHHMM HAIIETO TMOWCKA, YTO KakKoe-JInOo
CHeHaTM3UPOBAHHOE MPOrpaMMHOE OOecleueHue MO MOAHATHIM BONPOCAM JAJEKO HE IMOJIHO U
MOTOMY MporpaMma, IpejjaraeMas 37eCb Ha OCHOBAaHWU HAIIETO PAcCMOTPEHHUS, aHAJIOTOB HE
nMmeeT. Paborta mpopospkaeT Hall MOMCK B OOJNAcTH KOMIIBIOTEPHBIX pPa3pabOTOK B HHTEpecax
obpaszoanwus [16-20].

OrpaHuuuMcsi  OJTHUM  CEMEWCTBOM  MapaMeTpuyecKux  (PyHKIM, Ha3bIBa€MbIM
napamempuyeckou po3ou, MHO20JenecmKkog8ol po3oll WU Takxke, B 3apyOeXHOW JuTepaType,
Rhodonea. Yects ee oTkpbITHst puHauIexkuT utanbsaiy ['Bugo I'panan (Guido Grandi, Hagamo 18
Beka) [21].

2. ITocTaHoBKa 3a1a4K

Boo011ie, M3BECTHO HECKONBKO CHOCO00B 3amaHus QpyHkuuu. lapamempuuecku 3a0aHHOU
HasbiBaeTcs QyHKIms Y= f(X), ecnmu U ee aprymeHT X, ¥ cama (QyHKIHS Y CBS3aHBI APYT C

APYroM depe3 Hekuit mapamerp t ¢ 3amaHHOi obnacteio m3menenus t e[t t,] mocpencrBom nByx
SIBHBIX (DYHKITHI
x="H@, y="£(@).
CHOXHOCTh Takoro poja (pyHKIHMOHAJIBHON CBSI3U COCTOMT B TOM, YTO OJHOMY 3HAYCHMIO
apryMeHTa X MOXET OTBedaThb MHOXECTBO 3HaueHHi Yy . Ho 3To *ke sABisercs mpuyuHON KpacoThl

rpadUKOB TapaMeTpuuecKux (QYHKUIUN, T.K. OHH MOTYT BBITISACTh HAMHOTO CIIOXKHEE SIBHBIX
(yHKIMMA, KaK 3TO U IMOKa3aHO Ha MOCIAEAYIOMNX PUCyHKax 1,4 u 5.
YpaBHeHHEe MHOTOIETIECTKOBOM po3bI [ 10,11] MoxkHO 3amucats B cieayromeM o0IeM BHIe:

x = (rsin(nt) + a) cos(t + @), y = (rsin(nt) +a)sin(t + ¢), te[0,kx], 1)

10
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rae KodpduimeHtsl N, @, K ¥ ¢ MOryT UMeTh pa3IMyHbIC 3HAYCHHS, a I, KaK MpaBHUIIO,

pasao 1. B cpene MATLAB mnoctpoenue ee rpadukoB MOXXET OBITh OCYIIECTBICHO MHOTMMHU
croco6aMu, B YaCTHOCTH, TAKUM:

>>k=2; t=0:pi/1000:k*pi; %Tabnuua 3HayeHunit napamerpa t

>> %3ananve KO3 UIIMEHTOB KPUBOH U MTOJTyYeHUE TaOIHIIBI 3HAYSHUHI X U Y:

>> a=.1; n=8; Fi=0; x=(a+sin(n*t)).*cos(t+Fi); y=(a+sin(n*t)).*sin(t+Fi); 2

>> 9% [locTpoenue rpaduka "mo Toukam" B HOBOM OKHE:

>> figure, Color='r"; plot(x, y, 'Color’, Color), axis equal

(HOKa 4TO OrpaHn4ruBacM O6CY)KI[CHI/IG 3HAYCHHUEM (D=O, OCTAaJIbHBIMHU IIapaMeTpaMu

pekoMenyem 'mourpath'; 3Hakom ">>"| HaszpiBaeMoro Prompt (mpuriamieHue), YCIOBHUMCS
[OKa3blBaTh TO, 4YTO JAEHCTBUE BBINOJHACTCS B KOMAaHIHOH CTpOKe; KOMaHabl 0€3 3TOoro
"mpuriamenus" nanee Oymem mnwucath B JsmctuHrax MATLAB-nporpamm. Ilepemennas pi
nonumaercas MATLAB kak uncno 7. 3HakoM mporeHTa % BbLAETSAIOT KoMMeHTapun). [lonydaem
BEChMa pa3HOOOpa3HbIe KPUBBIE B 3aBHCUMOCTH OT KOHKPETHOTO 3HaueHHs KOd((GUIIMEHTOB N U
a: "MHorousenecTkoBble po3bl" npu a=0 u N 1esnoM (Ipu 3TOM KOJIUYECTBO JIEHECTKOB COBMA/IAET €
N IpU HEYETHOM €ro 3HAYCHUH, M PaBHO 2N MpHU 4eTHOM); npu a B auana3oHe 0<a <1 nenectku
"pazaBaMBarOTCA", MOSABISIIOTCS 0O0'IbIIME ¥ MEHbIIKE; pu & >1 Mainbie enectku "oTpbiBaroTCs"
OT Hayaja KOOpAWMHAT W (puUrypa HamOMUHACT IIECTEPHIO, NPUOIMKAIOUIYIOcs Mo ¢GopMme K
OKPY>KHOCTH ¢ paguycoMm a+1.

Eme Oonee pa3HOOOpa3sHbIMM, U JaXe 3alyTaHHbBIMH, KpHUBBIE CTaHOBATCS IPH

panMoHaIbHOM N = % Omnmus Color mocnenneii KoMaHABl 3aa€T TOT WM MHOM IIBET KPUBOIA;

Hanpumep npu Color="r' wim Color=[1,0,0] kxpuBsie umeroT KpacHbIi 1BeT, npu Color="b" wumu
Color=[0,1,0] — cunuii, mpu Color='g"' wau Color=[0,0,1] — 3enensrit. A koadpdurment K 3amaer
JUIMHY BXOJIHOTO YHCIJIOBOTO BeKTopa t; 3TOMy BOIpOCY HOCBSIIEH, NPEUMYILIECTBEHHO,
cnenyromuid pasaen. HexoTopeie W3 KPUBBIX MOXHO BHUAETh Ha puc. 1, Oonblne — Ha cailTax
[10,11,22,23]. TIpu n =1 rpaduk BeIpOKAAETCS B KPUBYIO, 3aBUCSIIYIO JIMIIH OT MMapaMeTpoB a U
k. Takoe ceMeHCTBO KPHBBIX MOKHO IMOCTPOHTH “dKCIEpHMEHTaNBHO” KoMmaHmamu (2). Ho u

TIOJIE3HO TIPEUIOKUTh ydalleMycsl “aHaJUTHYecKH” MOTyduTh X  + Y. Booble, COOTHOMIEHHE

JeMOHCTpaluu sIBJIeHUs (“IKCHEepUMEHTa”’) W ero J0Ka3aTelbCTBO — JONOJHUTENbHBIM acleKT,
KOTOPBIM MOKET OBITh IPOJAEMOHCTPUPOBAH ydalleMycs B 3TOH padoTe.

[lenpto pa®oTHI ABISIETCS AEMOHCTpALUs Pa3HOBUJIHOCTEH STHUX KPUBBIX, UX aHMMAllUs Ha
9KpaHe KOMIbIOTEpA C HCIOJIB30BAaHUEM IPU ITOM pPa3IMUYHBIX IBETOBBIX 3(PQPEKTOB, a TaKKe
CO3/IaHHE COOTBETCTBYIOIIUX KOMIBIOTEPHBIX HporpamMm. OHHU MO3BOJSIOT C YIOBOJBCTBHEM
"urpate" C KpPUBBIMH, C IOJIb30W Pa3MBIIUIATE 00 UX TOBEIEHUU U, TaKUM oOpa3oM, OynyT
MOJIE3HBIMHU B Y4eOHOM Ipoliecce.

3. MaTtemaTH4eCKUil aceKT NpodJieMbl

B mope coBpemennoit mHdopmanuu [3-11] MOXKHO HAWTH JHIIb JIAKOHUYHOE OIHMCAHUE
CBOWCTB MapameTpuueckoi posbl. [lo3ToMy yzaemum 3TOMy HEKOTOpPOE BHUMAaHHE, 0€3yCIOBHO
TI0JIE3HOE yYalllMCHI.

YroObl MPOTHO3UPOBATH BUJ KPUBOW B 3aBUCUMOCTH OT 3HadeHHH Ko3()PHUIMEHTOB,
MOJIE3HO PAacCMOTpETh ee ""MexaHuueckoe npoucxoxaeHue". IlpeacraBum cede mThips AMUHON R,

PaBHOMEPHO BpaIIalONUicsS BOKPYT OJTHOTO U3 €ro KOHIIOB, B KOTOPOM Pa3MECTHUM HETIOJIBIKHYIO

CUCTEMY JCKAPTOBBIX KOOpAWHAT Oxy Ha IMPOTHUBOIIOJIO)KHOM KOHIIC IOTBIPA HAXOAWUTCSA TOYKA,
Df
KOTopasi KoJeOeTcs BI0JIb Hero oT nojoxkenus L, =a+r=R go L, =a—r no rapmMmoHnYecKkomy

3akoHy L=a-+rsinnt, rae L — ynaneHue TOUYKH OT OCH BpAIICHUS BIOJb INTHIPS, B I — pa3Max
kosnebanui, puc. 2. LleHTp 3TUX KoMeOaHUI HaxOAUTCS, TAKMM 00pa3oM, B Touke WThIpI L, =a.

Ha xakom Obl ymanennn L He Haxommiaach Obl KojeOromasicss Todka, e kKoopauHatel B OXy
BeIpakatorcsi ¢Gopmyiaamu X=Lcost, y=Lsint, rme t — yrom crepxus k ocu OX.

11
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Puc. 1. Paznoobpasue "napamempuueckux po3" (1) 6 3asucumocmu om 3nauenuil
koahpuyuenmos: (a) a=0, N neuemnoe; (6) N uemnoe, (8) a=0.3, N neuemnoe, (2) N
yemmnoe;

CnenoBarenbHo, (urypa, onuceiBaemMasi KojeOmomneiicss Toukoil B HEMOJBM)KHBIX KOOpJIUHATAX, U
€CTh IapaMeTpuueckas KpuBas, HoguuHsromascs ypasHeHuto (1). [Ipu aToM N momydaer cMbich
Y4acTOThl KOJeOaHUI TOYKM MO OTHOUICHHUIO K MOJIHOMY 000poTy cTepxkHs. durypa nmpuodbperaer
HECKOJIbKO "JIeTecTKOB", €CIM TOUYKa COBEPIIAET HECKOIBbKO KojiebaHuii 3a obopot, N >1. Eciu npu
9TOM YJaJIeHHWE IIeHTpa KojeOaHuWW a 10 LEHTpa BpallleHUs MPEBOCXOAMUT pa3Max KoyieOaHHi,
a>r, o "nenectku" He OyAyT JOXOIUTH JIO OCU BpALIECHUs, KaK y Gurypsl tuna (0) Ha puc. 1. [Tpu
a =TI TouYKa NEPUOANYECKU IPUKACAETCSA K Hayally KOOpPJAUHAT — I0JIy4aeM JIEIECTKH OJJMHAKOBOU
JUTMHBI, ciiydau (@) u (0); ecnu xke a <[, Touka OyJIeT NepexoAuTh Yepe3 LEHTP BPAaLICHUs U 3a
HUM TIOJTYyYUM JICTIECTKH MEHBIIIEH JUTHBI, Cirydau (8) u (2) puc. 1.

Mexanuueckasi ”HTepIpeTalys Mo3BOJIsIeT HOHATh U POJIb KOAPPHUIMEHTa ¢ B YpaBHEHHX

(1): aTO0 — yrom Ha4agbHOTO TIOJIOXKEHUS CTEPIKHS, (p|t_0. Emy Oyner mocBsiieH OTIENbHBIN

paznen 4.
JloTIOTHUTETPHOMY TIPOSICHEHHIO TPOOJIEMbI CIOCOOCTBYET TMepexoj]] OT JeKapTOBBIX
koopauHat (1) xk monsipubiM. Bo3Boast X W y B KBajaparT, MOJy4yaeMm JAJs yHajleHHs p OT Hayaia

KOOpAuHaT
p? =x>+y? =a®+2arsin nt(sin(t + @) + cos(t + ¢))+ r’sin’nt. (3)

B uactHoctn, mpu a=0 umeem p =rsinnt. [locnenuss gopmyna mokasplBaeT, 4To 3a
noJHBIA 000poT yraa te[0,27] nmpoucxomutr 2N W3MEHEHWH p OT p=r A0 p=-r. MHorue

U3JI0’KEHUSI UMEHHO M3 TAaKOro MOJIIPHOTO ypaBHEHUS M UCX0oIAT, [5-10]. Ilpu uHBIX 3HaueHUSX
kod(durmenta a >0 cutyamnwus, coryacHo (3), cioxHee.

12
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[Tpu BTOpOM, TPETHEM H T.NI. 000POTE MPOJIOIIKEHHE (UTYPBI MOMKET HalaraThCs Ha Hee xKe
(1 TorzIa BO3HUKAET MEPUOJAUYHOCTh KPUBOI), @ MOXKET U HE HaJlaraThCsi. TO 3aBUCUT OT YACTOTHI
koieOanuit N. [l nmOHMMaHUS €ro pojid MEXaHMYEeCKOW MHTEPHpeTalud HEJOCTaTOYHO U
TpeOyersst Oonee myOokuii aHanm3. Bocmomb3dyemcss 17 3TOro pekoMeHaanusMu [5] u
paccMOTpuM Kaxkaoe u3 ypaBuenuit (1). 3amerum, uro koaddunuent a (offset, cuewenue) Mmoxuo
U3MEPATh B JIONSAX aMIUIMTYIbI KOJ€OaHWH I, YTO SKBUBAJICHTHO INpeanoioxenuo r =1. 3amaua
CTaHOBUTCS MPOIIE, T.K. OJHUM K03(PPHUIIMEHTOM B HEW MEHBIIIE.
Va IMepromom ¢yHkimid Sinnt u cosnt Gymet

2 . .
T, =—; mepuogoM MHoxuTeneil cost um sint
n

oyner T,=27. Ecimm Bemuuumusr T, u T,
coM3MepHMBbl (N Leloe WM PalMOHAIBHOE,

n =£) — Torna T, mepuoja MPOU3BEIAECHUS ATUX

PX (yHKuUMii, CYIIECTBYET; €CIIM OHU HECOM3MEPHMBI,

HampuMep N=7 uiym N =2 - MePUOUYHOCTh
HE OSIBUTCSL. Tlocnenuuii ciyvai HE
paccMaTpuBaeM, a IO TOBOJY TMEPBBIX MOXXHO
BBICKA3aTbCd TOYHEE, B BHIAE HECKOJIBKHX
YTBEPKICHUM:

1. Ecnmu n uenoe — mepuomom Oyxaer
HalMEHblIee BO3MOXKHOE T, B KoTopoe "ykiaabiBaerca" (aenurcs Haueno) u 1, u T,. SIcHO, uTo

Puc. 2. Cxema mexanuuecko2o
00pa308anUsl NAPamMempuiecKol po3vl u
8v1600a €€ ypasHenus (1).

ato Oymer T =27 . Jlokaxem 3T0 crporo, cpaBHHB X, =X(t+T) u X =Xx(t), y,=y{t+T) u
Y1 =y():

X, = X(t +T) = (a+sinn(t + 27z))cos(t + 27) = (a +sin(nt + 2n))cos(t) =
=(a+sinnt)cos(t) = x,

AHaJIOTHYHO yCTaHaBiIMBaeM, 4To Y, =Y, . CienoBarenbHO, pU NOCTpoeHUn kpuBoil (1)
IIsL menoro N ciexyer 3amaBarh mapamerp Ha uHTepBasie te[0,27]. Ilpm ero nanpHeiniem
yBEJIMYEHUH KpuBas Oy/eT COBIAIaTh C Y)K€ HauepTaHHOMW; €CIIU )K€ B3Th OoJiee y3KUil MHTepBal —
KpuBas OyJeT He3aMKHYTOH, HEOKOHUYEeHHOI. [lanee yoeaumcst B 3TOM rpa@uueckH.

2. Ilpn a=0 yTBepKIACHUE MOXHO YTOYHHTBH: €CIM N IEe0e M HEYETHOE — MEPUOJOM
oyner T =7, u moTOMY TpH ocTpoeHun KpuBoii (1) MoxkHO Opath K =1, T.e. paccmaTpuBath ee Ha
unreppasiie te[0,7]. Ilpu a#0 3TO0 CTaHOBUTCS HEBEPHBIM, MMO3TOMY W JUIS JIFOOBIX IEIBIX N
Oynem opathb t €[0,27], HECcMOTpst Ha TO, YTO HOBBIE TOYKH JIOKATCS HA TPEIBAYIIHE.

ITpu Bcell BaXHOCTH CTPOTMX JOKAa3aTeNbCTB, 0ojiee YOEOUTEIbHO ISl YYAIIUXCS MOMKET
CMOTPEThCS MIUTIOCTPAIIMS TOJIBKO YTO YCTAaHOBJIEHHBIX (PaKTOB IyTeM rpa)udecKuX MOCTPOSHUH C
nomouisio MATLAB-mporpammbl. [lagum ee mnpumep, B KOTOPOM OOJBIIMHCTBO OIEPATOPOB
MOHATHBI U3 UX HA3BaHMsI, APYTUE NOSCHIIOTCS KOMMEHTAPUAMMU:

Jluctunr 1 daitna MATLAB-¢aiina (mporpammer) Learn1RoseCoeff.m

function LearnlRoseCoeff(a, n, Color, k)
Zlpoepamma #1 0ns uccnedoBaHus nepuodOu4yHocmu BemBeli
napamempuyeckol Po3el (1)
% x=F1(t), cnaowHol nuHueld yBema Color, u y=F2(t), wmpuxoBol,
% 6 3aBucumocmu om o¢cema a, yacmomsl n u R, kKoauvyecmBa OAUH
[e,pi].
Fi=0; t=0:pi/1000:k*pi; % Bekmop 3Ha4yeHul napamempa

13
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x=(a+sin(n*t)).*cos(t+Fi); y=(a+sin(n*t)).*sin(t+Fi);
Coll=[Color,"'-"]; Col2=[Color,'--"']; X% lModzomoBka 06yx cmunel nAuHul
plot(t,x,Coll), hold on % MocmpoeHue x(t) Ha uHmepBane [0, kR*pi]
plot(t,y,Col2) % lMocmpoeHue y(t) Ha [0, R*pi]

p10t(t: @*t,'k'), plOt([pi)pi]J[-'SJ’S]J 'k')) plot([2*pi,2*pi],[-

.5,.5],'k")
xlabel('MepemeHHasa t'), ylabel('®OyHukuum x u y') % Hadnucu Ha ocAax
legend('X--rpapuk', 'Y-rpapuxk') % noscHeHue K KpuBbim
% 3a201060K pUuCyHKa €O 3HA4YeHUAMU Ko3ppuyueHmoB :
title(['Po3a npu a=',num2str(a),"' n=',num2str(n),' Ha uHTepBane
[0, ',num2str(k), '\pi]'])
B xomangaom okae MATLAB nipoBepuM ¢ ee MoMOIIIbIO TOBEJCHNUE BETBEH PO3bI IIPH

N=3 u N=2, HEYETHOM M YETHOM N :

>> LearnlRoseCoeff(0,2,'r',2)
>> LearnlRoseCoeff(0,3,'g"',2)

JeiicTBuTensHo, yoexaaemcs (puc. 3), 4TO CABUI apryMEHTa Ha 77 HPUBOAUT K TEM JKe
KPUBBIM IIPU N HEYETHOM, M K M3MEHEHUIO UX 3HaKa Ha MPOTUBOIMOJIOXKHBINA Ipu N yeTHoM (T =7
T T =27 COOTBETCTBEHHO). AHAJIOTUYHO MOXKHO "TpocMOTpeTh" moBeaeHre BeTBei nmpu a # 0 Ha

uHTEepBae, Harpumep, 0 <t <4r:

PYHKUMM X 1 Y

Po3za npu a=0 n=3 Ha uHTepeane [0,27]

=

0.8

06

0.4 -
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K—rpador
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Puc. 3. [ToBenenue BeTeit po3sl (1) mpu HeueTHOM (CIeBa) U ueTHOM N (cripaBa),
nojxydeHHoe nmporpammoit Learn1RoseCoeff

>> LearnlRoseCoeff(0.5,2,'b',4)

3.

PaccmoTtpum  apoGHOE

n=%, rne q wuemoe. Torma T,=27q, T,=2x

YKIIaAbIBACTCSA B JJIMHY Tl EJI0C YUCIIO pa3 U, CJICA0BATCIIBHO, ICPUOAOM KpHBOﬁ 6y,I[CT Tl .

4. Ilycth Tenepp N = % ,rneu p uenoe. Torma T, = 27[%. Kax naittu "o06mmit nepuos”
: _3 _ 10~ .
c T,? ipa uncnoBeix npumepa: 4.1. Ilycte N= A . Torma T, = 3 U o0mwmii mepuon ¢ T, ecTh

T =107 . 4.2. Ilycts n:%. Torma T, :16%:(5+%)7z. Hmuasl T, u T, yknagsiBaroTcs B

obmyro amuHy T =167 , koTopas U OyIeT NepUOIOM, TaK YTO JJIS IOCTPOCHHUS MOJTHON KpuBoi (1)
B OTOM cily4ae cienyer 3agath mapamerp or t =0 o t =T =167z, 1.e. B (1) monarars Kk =16.

14
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W3 nmpumepoB BBITEKAET 00IIee YTBEPXKACHUE: MPH & PALMOHAIHLHOM U PAaBHOM a = %

yucno T =270 Oyner nepuonoM. Tompko 3HaMeHarens BakeH! JleHCTBUTENBHO, JUIMHA T

2
YKJIQJbIBAa€TCS B HEe P pas (% =531=p), a ymna T, — q pa3; 06a OTHOLICHUS SIBJISIOTCS
1

p

HeabIMH unciaaMu. MokHO nipemioxkuts cienytomuii MATLAB-anroputm onpezaenenus nepuojaa
T B 3aBUCHUMOCTH OT N :

>> [Nom,DeNom]=rat(n);  T=2*pi*DeNom, 4

rae MATLAB-byakuus rat( ) “oTaensier” 4uCIUTEeNb U 3HAMEHATENbh OT PAllMOHAIBHOTO
apryMmeHTa n. (3ameuaHue: €Clidi P U (] HE B3aMMHO IPOCTHI, MOKHO BBIOPATh MEHBIIIHMHA MTEPUO/T

T, 4TO SKOHOMMT IPOLIECCOPHOE BpeMs. MBI, OJJHAKO, HE OYJEM 3TO YUUTHIBATH).
CdopmynupoBaHHBIE MAaTEMaTHYECKHE COOOpaKCHHsI HE Bcerga yOeTUTENbHBI IS
yuamuxca. MATLAB no3BossieT ux "0XuBUTH" CIEIYIOMUMU ASUCTBUSIMH B KOMaHTHOM OKHE:

>> Fi=0; a=0.3; n=1/3; k=12;

>>t=0:pi/10000:k*pi; %Tabnuua 3Ha4veHuWn napameTpa t Ha k nepuoaos (5)
>> x=(a+sin(n*t)).*cos(t+Fi); y=(a+sin(n*t)).*sin(t+Fi);

>> comet(x,y) %MNpocTedwas W3 KOMaHji aHUMaL MW

MOoXHO BUIIETh IMOCTEIIEHHOE NOCTpoeHHe KpuBoi Y = f(X) "mo Toukam" u ee MOBTOpEHUE

IpH 3ax07ie Ha cieayromuil nepuo. (B crpouke (5) ucnonb3oBan mar Pi/10000; oH HEro 3aBUCHUT
CKOpOCTb "KOMETHI"; Ha MEIJEHHBIX KOMIIBIOTEpaX €ro HaJ0 YBEIMYWUTh, Ha OBICTPBIX —
yMeHbIINTh). KoMania anumanuu COmet, ojHaKo, He O3BOJISIET YIIPABJIATh Bblauel HHpopMaLuu
npo Tekymiee 3HaueHue t komanmoit title. DTo moOymwiio Hac MPEUIOKUTH ANbTEPHATHBHYIO
IporpamMMmy:

Jluctunr 2 ¢aitna Learn2RoseCoeff.m

function Learn2RoseCoeff(a,n)
%AHUMaLMA nocTpoeHna po3bl (1) Mo To4YKaMm.
% CMblCn aprymeHTOB: a odceT, n YacToTa.

Fi=0; k=2; % Koa¢ppuumeHTbl, B T.4. k, KO/JMYECTBO MepuopoB ANA AEMOHCTpauuu
[Nom, DeNom]=rat(n); T=2*pi*DeNom; % OnpeneneHue nepuopa no (4)
t=0: pi/200: k*T;%Tabnuua 3HadeHwun napameTpa t ona k nepuopos
x=(a+sin(n*t)).*cos(t+Fi); y=(a+sin(n*t)).*sin(t+Fi);
Xmin=min(x); Xmax=max(x); %FabapuTel rpa¢uyeckoro okHa
Ymin=min(y); Ymax=max(y);
j=0; L=length(t);
for i=1:L %Uukn pna nepebopa Bcex t
j=j+1; hold off  %0uucTka npepbigywero rpapuka
plot(x(3), y(j), 'or') %"OBuxywanaca" To4yka KpacHOro uBeTa
axis(1.1*[Xmin  Xmax, Ymin Ymax]) %YcTaHoBka rabaputos
rpapuyeckoro okHa
hold on %KomaHaa Ha coxpaHeHue rpaduKoB B OKHe
if j>1
plot(x(1), y(1), '*g') %MNocTpoeHMe Ha4ya/IbHOroO MOSIOKEHUA OBUX.

TOYKM
end
X=x(1:3); Y=y(1:j); %Bcs TpaekTopua ot tl mo tj,
plot(X,Y,'b-"), axis equal %u ee nocTpoeHue

tPi=round(10*t(j)/pi)/10; %Bcsa
title([ 'Nepuog T=', num2str(T/pi), '\pi', '. Tekywee nonoxeHue t=',
num2str(tPi), '\pi'])
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pause(.01) %be3 3Toro WANW3UN OBUXEHUA He byneT!
end

IIpumepsl ee 3amycka:

>> Learn2RoseCoeff(0.5,5) %B Heit a=0.5 u n=5
>> Learn2RoseCoeff(0,1/5) %B Heil a=0 u n=1/5

Mpl peasibHO BUAMM Ha SKpaHE MOCTEHNEHHOE MOCTPOEHHE KPUBOM JBHXKYIIECIHCS TOYKOM,
OTBEUaIoOUIeH TeKyleMy 3HaueHuto t. PucyHku 4, nomyueHHbIE UIsl TUX JIBYX Pa3HBIX PacuETHBIX
CJIy4acB, JIMIIb YaCTUYHO MOT'YT 3TO OTPa3UTh. KpI/IBaH IMOCTCIICHHO CTPOUTCA CHadalla Ha OJHOM
Nepuojie, HauMHasl U3 TOJOXKEHUS, OTMEUEHHOTro 3ejeHbIM. OJHOBPEMEHHO MporpamMma BBIIAET B
3aroJOBOK TEKyllee 3HayeHue t B Aomsix 7. YOexgaemcs BU3yalbHO, YTO Ut Jr000ro @ u N
nocsie t =T , Ha BTOPOM U MOCIICAYIOIINX MIEPUOAAX, ABMKYIIASICS TOYKA TOBTOPSET MPEIBIIYIIYIO
KpUBYI. JTO M WUIIOCTPUPYET JOKa3aHHbIE BbllIe yTBepxkiaeHus. Ha puc. 4a Touka emie He
3aKOHYMJIA MOCTPOEHUE KPUBOM M NPOJODKAET JBHKEHHE, Kak yka3aHo crpeskoid. Ha puc. 46
JIBUKYIIAsICS TOYKA MOBTOPHO OIKCHIBAET MPEKHIOI TPACKTOPHIO; MO OKOHYAHHUIO BTOPOTO
Ieprojia OHa NPUJET B HAYAJIbHOE MOJI0KEHHE.

4. BuzyauabHblii 3¢ ekt aHumManuu

Ecnu Bo3MOXHBIE KpUBBIE, pUC. | U apyrue, CTpPOUTh Ha SKpaHe, MOCIeI0BaTEIbHO MEHSS C
HEKOTOPBIM MHTEPBAJIOM BPEMEHH OJIUH WJIM HECKOJBKO MapaMeTPOB KPUBBIX, TO MOXKHO MOIYYUTh
U Jpyrue, 6ojee BIEUATISIONUE BU3yalbHbIC 3(PPEKThI aHUMAIIMH, COCTOSIIUE B MPEOOPA30BAHIH
OJTHOTO M300pakeHus B apyroe. [Ipu 3TOM CUHXPOHHO BBIBOAMM Ha 3KpaH W ypaBHEHHS TEKYIIeH
KPUBOM C aKTyaJbHBIM 3HAUYE€HHUEM €€ MapaMeTpoB. ITO M JOHKHO YOEIUThH IMOJIb30BATENs, YTO 3a
KpacuBbIM 3(h(PeKTOM CKpBIBa€TCS BCE-TaKU MAaTEMaTHKA.

= [ |
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|4 Figure 4 = |4 Figure 3 ERE)
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Puc. 4. Pezynomamul anumayuu nocmpoenus epaguxos (1) npoepammou Learn2RoseCoeff 6

Cyuasx
(a) a=0.5, n=5 u (6) a=0, n=1/5.

4.1. Bpamenue
Koadduiment ¢ B ypaBHEHHAX NapaMeTpuueckoil posbl (1), kKak 3TO BUAHO U3 €€

MEXaHUYECKOM HHTEpIpeTaluy, UMEET CMBICI HAyalbHOIO YIJa, yIJIa HAKJIOHA IOCTPOEHHOU
KpuBOil oTHOCHTENBEHO ocu OX . Jlamum "3putento” mocnenoBaTenbHble H300paKeHUs ITOM KPUBOU
npu yrimax ¢ =0:dFi:2*k*pi (t.e. HaunHasg ot 0 g0 2Kz ¢ marom dFi); mpu 3TOM miar dFi

pa3ymHo Opatb B nossix 7. [lomyuum s3pdext Bpamienus Gurypbl Ha 3kpaHe. DTy HICI0 peaau3yeT
cienyromas nporpamma MultyVariableRoseRotation.m:

InctuHr 3 _nporpammbl "MultyVariableRoseRotation.m".
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function MultyVariableRoseRotation(n,a,Dir,Color)
%BpaweHne Po3bl (1). CMbich MapameTpoB:

%N uenoe unu pauuoHanbHoe, onpegenaeT Buh GUrypsl;
%#Dir - HanpaBneHue BpaleHuA;

%a - oddceT, u Color - uBeT durypsl.

%Mpumepbl 3anycka M3 KOMAHAHOro pAgka:

% >>MultyVariableRoseRotation(8,.3,1,'m"),

%  >>MultyVariableRoseRotation(5/3,.3,-1,'g")

[Nom,DeNom]=rat(n); T=2*pi*DeNom;%BbluncneHune nepuopa T
dt=pi/500; t=0:dt:T; %MaccuB 3Ha4YeHWW nNapameTpa
for Fi=Dir*(Q:pi/50:2*5*pi) %5 obopoToB
x=(a+sin(n*t)).*cos(t+Fi);
y=(a+sin(n*t)).*sin(t+Fi);
plot(x,y, Color,'LineWidth',3); %nocTpoeHue Kpusoii
%fill(x,y,Color); (6)
hold on, plot([@],[0],'or"'); %MNOCTPOEHUe UeHTpa BpalleHus
title(['Po3a x=(a+sin(n*t))*cos(t), y=(a+sin(n*t))*sin(t)'...
" 'npu a=',num2str(a),' wu
n="',num2str(Nom),"'/"',num2str(DeNom)])
axis equal; axis(1.1*[-a-1,a+1l, -a-1,a+1l]), axis off
pause(.1) %be3 uWCKycCTBEHHOW nay3bl He b6yneT aHumauuu!
hold off %0cBoboxaeHNe puCyHKa AN HOBOW KPUBOW B LMKNe
end
[Tomygaem BpareHue Ha 3KpaHe TOW wiau WHOM ¢urypsl. IlocnenHioro nMeem B BUE
KOHTypa, 1100 3aloJHEHHON IIBETOM, €ClM KoMaHAa (6) pacCKOMMEHTHpOBaHa, a MpeAbLAyIIas —
3aKOMMEHTHpOBaHa. Ee 1BeT 3agaeM B KOMaHIHOM 3aJaHUM Kak 'm', kak 'g' WIH HHBIM
obOpa3om. HampaBneHue BpalieHHs JeTKO H3MEHUTh Ha MPOTHBOIOIOXKHOE (TPETUMl apTyMEHT).
VYyamuecss 0OXOTHO 3KCIIEPUMEHTUPYIOT ¢ TAKUMU KPUBBIMU, MEHSISI TAK)KE JIBAa MEPBBIX apryMeHTa
3aMaHus. 3ajada  yuuTeNsl TOJNBKO B TOM, 4TOObI HAOMIOACHHE KPHUBBIX COMPOBOAMUTH
MaTeMaTUYECKUM COJEPKAHUEM.

4.2. Aunmanus nocpeacrTsom odeera a

a)l-

o5

Puc. 5. Ilocneoosamenvhas mpancgopmayus gueyp npu anumayuu (a) yéeauueHuem yuciumers
p,q=3; (0) yeeruuenuem snamenamens q, p=3. Ogpcem omcymcmesyem, a=0.

B nocnennell mporpaMMe 3Hau€HUsl apryMEHTOB N U & 3aaloTcs MU CTapTe, U Aajee He
m3menstorces. Ecnmm ke B Helt BMecto Fi=0:pi/50:2*5*pi MeHATh B LUKiIe ofpceT a —
MOJTyYMM MHYIO aHMMALIMIO Ha SKpaHe B BUJIE U3MEHEHMs pa3Mepa JenecTkoB po3sl (1), puc. 1,a-0,
MOSIBJICHUS YKOPOUYEHHBIX JIEMIECTKOB, PHUC. 8-2, epexoa oT "po3sl" k "mectepenke", puc. 10. Ha
caiite [23] man "cTaunoHapHBIN IBMKOK' TakuxX mpeodpasoBanuii. Ha MynbTuMeniiHOM pHUCYHKE
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caiita [11] moka3aHsl HEKOTOpBIE BO3MOXKHBIC d(hdekTh anumManuu. bosee Toro, 3a moaTopa roaa
paboTel Hanm nmaHHOW myOnmkaruewt, tam goOaBieHa u ee MATLAB-nporpamma (XxoTs u
omuboyHas). [locnenuuii dakT CBUIETENHCTBYET, YTO MOUCKA MaTEMaTHKOB-TIOMYJISPU3aTOPOB
UyT B OJJHOM C HAMU HaIpaBJICHUHU.

4.3. AHMManMs JAJ151 PAIMOHAJBHBIX N

Koadduuent n, B obuiem ciiydae, panroHaieH, N = % Ecnu uenouunciennoe 3HaueHue

YUCIUTENS WM 3HaMEHaTes s 3aQUKCUpOBaTh, a APYroe yBEIMUMBATh B LIUKIE C KAKUM-TO IIaroM
(bynem OpaTh ero paBHBIM 1), TO aHMMaIUs BOCIPOHW3BEIET CIIOKHOE IMPeoOpa3oBaHHE OIHOU
Gurypsl B Ipyryrm, UHON pa3 — CUIBHO OTIMYAIONIYIOCA. B IuTeparype Mbl HE HAILIH CIy4acB
HCIIOIB30BaHUs Takoro 3ddekra.

Bo3MosxHBI, TakuM 00pa3oM, /1Ba BapuaHTa:

(a) n3mensiercst uncautens p (mpumep: N=31, 2, 3=12 2 5=-2 7 y1n);

(6) m3mensiercst 3HameHarens ¢ (mpumep: N=32=3,3,3=13 3 2123 yrp)

Bo BTOpoM ciyuae ocoOeHHO Ba)kHO, 4TOOBI MporpamMma "mpucrnocabiuBanace', BeIOHpas
corinacHO (4) KaxAblii pa3 HOBBIA MEpUOJ T , HEOOXOAMMBIM JJISI TMOCTPOEHUS TOJHON KPUBOM
(pazmen 2). Ilpumepsl mocneaoBaTenbHONH TpaHChHOpMalUd Ha SKpaHe OJHOW (UTYpPBI B APYTYIO
JUId yYKa3aHHBIX ClIydaeB IOKa3aHbl Ha puc. 5. Kak BUIMM, MHOIZIa BO3HUKAET "TPUBUAIbHBIN
ciydaid" — OKpYXKHOCTb. MOXXHO, MpH KElNaHWU, €ro OMYCTUTh B MpPOrpaMMe C IOMOIIbIO
JIOTHYECKOTO OTIepaTopa.

[IporpaMmma mocTpoeHa TakuM oOpa3oM, 4YTO BHayaje TMpejuiaraetcsi BBIOpaTh, Kak

3allyCKaTb aHUMAalWIO — YBCIIMYMBATL HaA 1 yucauTeb P wiam 3HaMEHATEIIb (, ¥ B KAKOM MMCHHO

nuanaszoHe. IlpuHAB pemieHue, ans JIpyroro Kosp@UIMEHTa HaJo0 YyKa3aThb €ro (IMOCTOSHHOE)
3HAuYEHUE.

OHOBpPEMEHHO B XOJIe aHUMAllMU MOXKHO TaKKe€ M3MEHSATh OKPACKY KPUBBIX Ha KaXJI0M
mare. JTOT NPUEM IIUPOKO HCIHOJB3YETCsl B JAHHOW MporpamMme Ajsl YCHJIEHUS SCTETHYECKOTo
s¢dexTa. JlonoaHUTENbHbBIE CBEACHUS 00 3TOM — B CIIEYIOLIEM pa3/ere.

5. IBeToBBIE 3 (PeKThI

CoOcTBEHHO, MBI yXKe MOKa3aJIH CIoco0 MPUAATh JIMHUAM TOT WM MHOH 1IBET, Ty WIH UHYIO
tonuuHy. OfHAaKO, HAM MPEICTABIAETCS BAaXXHBIM KPATKO IMOSCHUTH YYallUMCSl CKOJIb IIyOoKas
HAayKa U CJIO’KHBIE TEXHOJIOTUH “‘CKPBIBAIOTCS” 32 MPOCTBIMU KOMaH/IaMH, KOTOPbIE MBI UCIIOJIb3yeM
B S13bIKaX BBICOKOT'O YPOBHSI.

besrpanuuHble I1IBETOBBIE BO3MOXXHOCTH COBPEMEHHBIX MpPOrpaMM OOeCHeuuBaroTCs, B
MEPBYIO OYEpPEe/lb, CO3JaHHBIMU CETOJHSI TEXHUUYECKUMHU CPEJCTBAMH — JUCIUIESIMHU HA 3JIEKTPOHHO-
JTy4eBbIX TpyOKax (KMHEcCKomax), Ha XHIKUX Kpuctaimmax u ap. [21,22]. Bo-BTopeix (M ams
MIPOrPaMMHUCTOB 3TO BaXXHO B MEPBYIO 0UYepeb), MEXKAY TBOPUECKUM 3aMBICIIOM U €T0 peanu3aliuet
Ha PKpaHe HAaXOAUTCS “NOCPETHHUK”’ B BHJE HU3KOYPOBHEBBIX KOMAaHJ, YNPABISIOUINX TUCILICEM.
Ceronns 3a BCe BOIPOCH! “B3aMMOOTHOIIEHHWI~ € AMCIUIEEM OTBEYAET OINEpal[MOHHAs CHCTEMA.
IToaTOoMy, ImpPOrpaMMHCT MOKET HE 3aqyMbIBAaThCS, KaKOW y HEro 3KpaH — KOMaHAbl B Cpene
porpaMMHUpOBaHus OyayT oauHakoBbl. OmnuieM ere Ba crmocoba, npegocrasimsiembie MATLAB.

5.1. 3ano1HeHue NBETOM

AnprepHaruBoii komane plot seasercs komanna fill, ormuyaromiascs tem, uto, eciu TUHUS
ABIISICTCA 3aMKHYTOM, yKa3aHHBIM IIBETOM 3aIOJHSETCS BCSA €€ BHYTpPEeHHss obiactb. B 3Tom
MOKHO yOeaMThCs, €ClIM B JIMCTUHre 4 PacKOMMEHTHPOBaThb KOMaHIy (6), a MpEeabLAYIIyI0 —
HaNpOTHUB — 3aKOMMEHTHUPOBATh 3HAKOM “%”. Bo3zHukaeT mHTepecHbI 3 dekT "muranus", eciu
3aMKHYTYIO KPUBYIO OIIMCBIBAaTh HE Ha OJIHOM Ilepuose T , a Ha JIBYX-TpeX.

Eme omaum cBoiictBoM komansl fill sBisieTcss BO3MOXHOCTD 3a7aBaTh pa3HbIA IBET JJIS
MOCJICIOBATEILHBIX  BEPIIMH TMOJUToHa. Torga '"dmcioBoe 3HadeHWe 1BeTa" B JIFOOOM
MIPOMEKYTOUHOW TOYKE OOJACTH OIpeNeNseTCs] MHTEPIONANeH 3HAaUeHUH COCeTHUX BEepIIMH. B
TakoM ciydae onuust Color HOJIKHA OBbITh TEKCTOBBIM MJIM YHUCIOBBIM BEKTOPOM TaKOH XKe
pa3MepHOCTH, KaK U BEKTOPBI BEPIIUH X U y, a uMeHHO 1*length(x). CambIM mpocThIM criocoOoM,
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HO W HambOonee 3G (HeKTHBIM, OyACT TEHEpUPOBAHUE CIYYaHOTO YHUCIOBOTO BEKTOpAa KOMaHIOM
Color=rand(l,length(x)). Ilpu TakoM OKpamIMBaHHKU JOCTHTacTCs OCO0O BIICUATIISFOIIUMN
1BeToBOM A PekT

Hampumep, BEIYUCIMM BEPIIMHBI X U Y TIPABHILHOTO 5-yrOJbHUKA:

>> N=5; Fi@=pi/6; %Ha4vanbHbi yroa nosopoTa

>> Fi=Fi@ + @ : 2*pi/N : 2*pi*(N+1)/N; x=sin(Fi); y=cos(Fi);

Y MHOT'OKPATHO IIOBTOPSIEM OIEPALIUIO
>> figure(1), fill(x,y, rand(1,6)), axis equal @)

Bbynem mnomydath QUryphl, pacKpalleHHbIE CaMbIM NPUYYAIHBBIM 00pa3oM, KaK 3TO
WTIOCTPUPYET puc. 6.

5.2. Ucnoab30BaHue NAJUTPbI IBETA

CoBpeMeHHbIE IPOTrpaMMbl UCIOJIB3YIOT TO HEUCUUCIMMOE MHOXECTBO I[BETOB, KOTOPOE
IIPEIOCTABIIAET onepaluoHHas cuctema. B 1o xxe Bpemsa, MATLAB umeer HeCKOJIbKO BapUaHTOB
OrpaHMYEeHHBIX HaOOPOB (mayuTp), HazbiBaeMbix colormap. Komanny fill MoskHO ncmonb3oBath 1 B
npenenax OJHON MaTUTpPbl. A MOKHO — U U3MEHATH MAJUTPy OT LMKIA K LUKILY B X0/1€ aHUMALIUH.
[ToaroToBneHHble MATUTPBI COJEPKAT MHOTUE “‘CTapble” MPOrpaMMbl M UIPbI, YTO MO3BOJISJIO UM
SKOHOMMTH NaMSATh U MOBBIILIATE OBICTPOAECHCTBUE.

Ha puc. 6 ucrnonb3oBaHa MmamuTpa, HasbiBaemas NSV. YCTaHOBUTh UHYIO HAJIHUTPY MOKHO
TaKoW, HaIlpuMep, KOMaHAO0MU:

>> colormap(cool)

B pesynbrare ¢urypsl OyayT okpaileHbl “XoyioAHbIMH® 1BeTamu. [lpeanmaraemas Huxke
porpamMMa IHO3BOJISIET BBIOOp OIpe/esIeHHON MalleTKU M3 3aJlaHHOro Habopa B 3aBHCHMOCTH OT
L[EJIOT0 YKCIIa B apryMEHTE.

JIuctunr 4 mporpammsel 'Colors.m'".

function Cmap=Colors(n)
% [laHHbIn anropuTMm no3BonfeT BbibpaTb MNaseTKy M3 3aAaHHbIX
% B 3aBMCUMOCTM OT 4ucna.
% cmap@ - 3ajaHHble NanUTpbl LBETOB
% L - pAvHa BekTopa C naauvTpamu
% N — NopAAKOBbIN HOMEp XesaemoW NanuTpbl
cmap@={autumn,hot, summer,hsv, spring,cool,winter,hsv,parula};
L=1length(cmap@);
if n<=L

cmap=cmap@{n};
elseif n>L % noBTop Tex xe nanutp, ecaum n>L

m=n-L;

while m>L

m=m-L;

end

cmap=cmapo{m};
end
colormap(cmap) % KoHeL Nporpammbl
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Puc. 6. Cryuaiinoie ysema N-yeonvruxa, nonyuennvie cnocovom (7).

OHa 1o3BOJISIET MEHSTh MAIUTPHI OKPAIIUBAHKS B XOJI¢ IIUKJIOB aHUMAIUH, U TEM CaMbIM
CO3JIaeT JOMOTHUTEIbHBIE () (HEKTHI.

6. Bkirouenue nporpamm B GUI-060/10uKky

B nmomemiennpIx BoIme mporpammax (M-gaitnax, kak npuHaTo rooputh B MATLAB) mbl
HCIIONB30BaIu HEe Toibko kKoMaHael MATLAB (mporpamMmbl W3 €ro sjpa), HO W CTaHAApTHHIC
orepaTopsl MPOrpaMMUPOBAHUs, OOIIKE MPaKTHUYECKH Ui Beex si3bikoB — for, if ... else ... elseif
(unorma eme Switch...case). Ilociennee gemaeT 93Ty cpedy yaoOHOH Juis  0OydeHHs
nporpaMmupoBanuio. K sromy ciemyer H00aBUTh W BO3MOXKHOCTH ITOCTPOCHHSI COBPEMEHHOTO
rpaduveckoro nHTepderica.

Brime yxe ommcanbsl Bce (parMeHTHl KOAA, Ha KOTOPBIX MOXKHO MOCTPOHTH COCTABHYIO
mporpaMmy JUisi  3amycka u3 komaHgHoro okHa MATLAB. Ceroans MoaHO, OJHAaKo,
"3aBopaumBath”" mporpamMmel B GUI-o6omouku. I'paduueckas cpema mns paspabotku GUI-
obomnouku (Graphical User Interface) 8 MATLAB co3maercs 3amyckoM KomaHabl guide B
KOMAaHTHOM OKHE

>> guide

Bosnukaer eme oano MATLAB-okHO, mnpenHa3sHaue€HHOE Uil BHU3YalbHOIO JAM3aiiHa
Oynyieit rpagpudeckoit nporpammsl U3 GUI-anemMeHToB “Haonucs”, “oxkno 6600a’, “nasxcumaemas
KkHonka”, “‘evinadaiowee menio”, “wexboxc” wu ap. (cooTBercTBeHHO, StaticText, EditText,
PushButton, Pop-Up menu, CheckBox). Iloctpoennoe rpaduueckoe okHo ¢ GUl-smemeHramu

COXpaHseTCs IO KaKUM-TO HMMEHeM B d(aiije crenuaipbHoro ¢dopmara ¢ pacmuperuem .fig.
OAHOBPEMEHHO BO3HHKAET W Jajiee MpPOrpaMMHPYETCS OJHOMMEHHBIM TEKCTOBBIA M-daiin ¢
KO/IaMHU-3arOTOBKaMH, aCCOIMUPOBAaHHBIMU ¢ Ucnoib3yeMbiMi GUI-amemenTamu. OmbIT co3nanus
GUI-niporpamm omnucaH B [19,20,24].

Cranmaptaeie  guide-cpenctBa MATLAB BO MHOrOM YAOBJACTBOPSIIOT 3CTETHUECKUM
3ampocaM y4aruxcs-pa3padoTINKOB, HO BCE e OTpaHUYEHbI Kak HaOOpPOM IBETOB, Tak U (popmoit
GUI-xnomok 1 GUI-0kOH TOIIEKO B BUJIE TIPSIMOYTOJILHUKOB. B TO e BpeMs, HeJJaBHO HAalWICHBI U
Jpyryue BO3MOXKHOCTH cliefiaTh rpauecKyro MporpaMMy HaAaMHOTO Oojiee MpUBIIEKAaTEeIbHON, PHUC.
7. NmeeTcst Tak’Ke BO3MOKHOCTh 3aIlyCTHTh COIPOBOXKIAONIYIO0 MY3BIKY. DTO OyJIeT OCBEIIEHO B
OTIENbHON MyOJINKAIIHH.

Buemnuii Bux uTOroBoM rpaduueckoi mnporpammbl moka3zaH Ha puc. 7. CoznaHHas
nporpaMMa XpaHHUTCSl B TIAMATH KOMITbIOTepa B ABYyX aitmax Curves.fig u Curves.m. Ee 3amyck
npou3BoauTCs U3 komanaHoro okHa MATLAB nocpencTBoM KoMaH Ibl

>> Curves

Ha skpane cHauana nosiisieTcst rpadudeckoe OKHO, MOKa3aHHOE cjieBa BBEpXY Ha puc. 7,d.
Kpome mosicHsIOmUX HaAMUCEH, TaM UMEETCs BBIMAAIONIee MEHIO, TJe HYXKHO BBIOpATh OAWH W3
JIBYX BapUaHTOB 3amycka, omucaHHbiXx B 4.3. Korma BeIOOp crernaH, MOSBISETCS CIASAYOIIEe
rpapuueckoe OKkHO (puc. 7,6 cmpaBa BBEpXy). B oOKkHa Hago BBECTH J>KEJlaeMble UYHCICHHBIC
3HAYEeHHUs JMara3oHa W3MeHeHHs mapamerpa d wiu I, ¥ Haxath KHOMKY “Cmapm”. B pe3ynbrare
BUIMM (UTYPY, U3MEHSIONIYIO BO BPEMEHH CBOIO (OpMYy U OKpacky (puc. 7,6 cieBa BHHU3Y). Ecin
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Po3bl (MAOCKKME KpUBLIE)

3apaioTca TAKUMK NapaMeTPUUIECKUMHU
YpaBHeHUAMMK:
k*t) +a) * cos(t)
k*t) +a) * sin(t) ,

AENeCcTKOB" AAHHOW KPUBOM.
KOAHNECTEO ACNIECTKOR PAEHO:

Po3bl1 (NAOCKHME KPpUBLIE)

3apaloTcA TaKMMM NapamMeTpUIECKHMM

YpaBHEHNAMM:
os(k*t) +a) * cos(t)
+a) * sin(t),

CTAPT

N10AB3OBaTEAL BUAMT AHUMALMIO KpH
KOTOPAA 3ADUCHT OT 3AAAHHBIX BOAMUME N U d

Howwo ssogums rosho

BoiBepite vwero eige pas.
TIOADKNTEABNBIE YHEAZ,

o0 BEOIAS TOABKD Qe Hehd.

Puc. 7. Ilocnedosamenvrnocmo epaguueckux oxon (a)—(8) nocne 3anycka npoepammot
Curves.m;

(2) — 6CnomocameilbHble OKHA 6 ciiydae OUUOOK NOJIL308AMEIIA.

MOJIb30BaTEIh BBEJI HEKOPPEKTHYI0 HH(GOPMAIMIO — €ro MNpeaynpexgacT o0 3TOM OIHO U3
cooOmieHuit (puc. 7,c cnpaBa BHHU3Y). VM3MeHeHue ¢GUrypbl CONPOBOXKIACTCA NEMOHCTpalMen ee
MapaMeTPUUECKOro YpaBHEHHUsI C TEKYIIIMMH 3HAYEHUAMHU KO3((PUIIMEHTOB, KOTOPbIE U3MEHSIOTCS C
HEKOTOPBIM HHTEPBAJIOM BPEMEHU.

Kax BuauMm, mporpamMma pemniaer MOCTaBICHHYIO B Hadalle CTaThbU 33/ayy: JEMOHCTPAIUIO
napaMeTpU4ecKuX KpUBBIX ceMeiicTBa (1), conpoBokaas ee MaTeMaTHUECKUMU MOSICHEHUSIMH.

BriBoasbI

Takum 00pa3oM, KIIaCCHUECKYI0 TEeMy O TapaMeTpUUYeCKUX KpPHBBIX Mpelaraercs
paccMmaTpuBaTh [10-HOBOMY, CONPOBOXKAsi €€ MOCTPOEHUEM OOJIBIIOr0 KOJIMUECTBA Pa3HOOOPa3HbBIX
rpapukoB B MATLAB, wunum Jaxxe HECIOXHOTO TNPOrpaMMHUpPOBaHHs B 3TOH  cpene.
CdopmynrpoBaHbl MaTeMaTH4YECKHE MPEJIOKEHHUSI O CBOMCTBaX KpHUBBIX cemeiictBa Poza (1) u
IIPOrPaMMBl, TO3BOJISIFOIIME JaTh BIECUATIISIOIINE NUTIOCTPALIUU K HUM.

MATLAB oxazancst ynoO6Holi cpenoil anst pa3paOoTKu JaHHOTO yueOHoro npuioxeHus. OH
MIO3BOJISIET 3HAYUTENIBHO MOBBICUTh MHTEPEC YYAIUXCS K MAaTEMATHUKE, COEAVHMB €€ C IPOCTBIM
MporpaMMHUpPOBaHUEM, KaK ATO M paHee npeaiarainoch B [18,19]. Bo3aMoxHO, YpOK clemxyeT CTPOUTH
KaK CBOOOJIHBIN SKCIEPHUMEHT (Mrpy) ydamlerocs ¢ MapaMeTpUudecKod KpPUBOMW, BBINMOIHSEMBIN
yepe3 pazpaboTaHHylo mporpammy. Ilocie Urpsl — NpeasiokKUTh €My 3aayMaTbes, “‘TIOYEMY AITO
Tak?”, 00paTUTh BHUMAaHUE HAa ypaBHEHUE ceMeicTBa KpUBBIX (1).

Mpb1 ke B Halledl TpakTUKE pemaeM “‘00paTHYI 3ajady’: HCIoiab3yeM d(dQexTHbIe
MaTeMaTHYECKHE 3aJ1a4uM JUIsl MOTUBALMM CTYAE€HTOB IPU U3Y4YE€HUHU IporpammupoBanus. OmHako,
3aJlaya Ha IPOrpaMMHUPOBAHME MOTUBHUPYET U Ha U3yUYE€HHE MAaTEMaTHYECKUX acleKTOB MPOOIEMBI.
[Tonaraem, yto MATLAB mnoarBepaui CBOIO peENyTalUI0 Kak cpelbl, B KOTOpoil Hambosee
3¢ (HEeKTUBHO U3ydaTh AITOPUTMHU3ALNIO U TPOrPaMMHUPOBAHUE.

baarogapuoctu

ABTOpBI BBIpaXaroT OnaromapHocTh cryaeHTam rpymmbl [AH-303a HanwonamsHOTO
aBuanMoHHoro yHusepcuteta Hacracee Cxopomen u Karepune Xaspaili 3a nomomp B
xynoxkectBeHHOM odopmiiennn riaBHoro okHa GUI u GUI-xknonok. Ctynentka Exarepuna Menax
MOMOTJIa B MOJ0OPE YUCIOBBIX KOMOMHALMHM, JAIOUIMX BIEYATISIONYI0 aHMManuio. CTyqeHTOB
Anpnpest babopeiry u Anekcest boiiko 6aromapumM 3a HHTEHCHBHOE TECTUPOBAHUE OKOHYATEITHHOM
IIPOTPaMMBbl, BBISIBIIEHUE €€ OUTMOOK M HEJOCTATKOB.
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MNAPAMETPUYHA TPOSIHAA - NPEAMET MATEMATHUKHU, NIPOI'PAMYBAHHS,
ECTETHUKMU.

3a nonomororo MATLAB neMOHCTpYIOThCS PI3HOMAaHITHI MapaMeTpUUH1 KpHUB1 3 cCiMEHCTBa
"ITapamerpuuna Tposinaa" (Rhodonea), mo xapakrtepusyerbesi yotupma koedimientamu. CrarTts
Ma€e Ha MeTI 3allikaBUTH Yy4Hs, CIOHYKaTh HOro A0 BHMBUYEHHS MapaMETPUYHHUX KpPUBHX.
[TpoBOIUTHCS eKCIEpUMEHTAIBHO-TpadiuHe TOCTIKEHHS SK BIUIMBAIOTh 3HAUYCHHS KOEQII[iEHTIB
Ha ¢opMy KpHUBOi 1 11 mepio. 3MiHA B 4aci OAHOTO 3 MapaMeTpiB KPUBOI CTBOPIOE eeKT aHIMaIIii.
Pi3ni BapianTH 3a0apBieHHS KPUBOi 30UIBLIYIOTH €CTETMYHHMM BIUIMB pe3ynbraTy. Ha mincrasi
omucaHoro mnpomnoHyetbcs kpacuBa MATLAB-mporpama, mo mo3Bosisie "rpaTu" 3 KPpUBUMH Ha
eKpaHi KOMI'IoTepa 1 JEMOHCTPYE TUBOBMIKHI BJIACTHBOCTI CiMelcTBa mapaMeTpUYHUX (PYHKITIH
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"TpostHma" 3a1eXHO BiJ 3HAYEHb 1 CITIBBIIHOIICHHS iX KOEQIIIEHTIB. YUYUTEISIM BOHA JI03BOJIUTH
3aXOMUTH YYHIB LUM JOJAaTKOBUM HE-UIKUIBHUM MaTepiaioM. YUHSAM — MO00a4uTH Kpacy
MaTeMaTUKH W OTpUMAaTH JOJATKOBI 3HAHHS Mpo mapamerpuuHi QyHkiii. Kpim Toro, mporpama
PO3TISIIAETBCS K MPUKIIA BIPaB 3 Kypcy ajropuTMi3alii i mporpamyBaHHS, IIUIKOM JOCTYIHHX
CY4acCHUM IIKOJIIpaM. 3alpoIlOHOBaHI BapiaHTH aHIMalii KPUBUX TaKOX MOXYTh CIYKUTH
BIIpaBaMH SIK JJII MAaTEMATHKH, TaK 1 JIJIs IPOTPaMyBaHHS.

KurouoBi ciioBa: nporpamysanss, MATLAB, napamerpuuna QyHKITis, aHIMAIIis.

Yevgeny Gayev, Daria Malinina

National Aviation University, Kyiv, Ukraine

PARAMETRIC ROSE AS A SUBJECT OF MATHEMATICS, PROGRAMMING,
AESTHETICS.

By using MATLAB we demonstrate a variety of parametric curves of the family "Parametric
Rose" (Rhodonea), characterized by four factors. The article is intended to encourage students to
study the parametric curves. The values of coefficients affect the shape of the curve and its period.
Changes with time one of the curve parameters makes the effect of animation. Different versions of
coloring the curve increase the aesthetic impact on results. A beautiful MATLAB-program with
Graphical User Interface (GUI) is suggested. It allows students to "play" with the curves on the
computer screen and demonstrates amazing properties of the "Rose" parametric family depending
on the values and the ratio of their coefficients. It may allow and teachers to inspire students by
exploring these additional non-school materials. Students can see the beauty of mathematics and
gain additional knowledge about parametric functions. From another side, the program provides an
exercise example of algorithms and programming accessible for modern students. Animation of
curves proposed can also serve as exercises both for mathematics and programming.

Keywords: programming, MATLAB, parametric function, animation.
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JHITAKTHYHE KOHCTPYIOBAHHA IH®OPMAI[IHHO-
TEXHOJIOTTYHUX HABYAJIbHHUX JHCLHUIIIIH Y CHCTEMI
ITPO®ECIHHOI IIITOTOBKU MAHBYTHBOT' O APXITEKTOPA

DOI: 10.14308/ite000617

Memoio cmammi € npezenmayis mexuonoe2ii oudaxmuuno2o Koncmpyroganus IT-oucyuniin
npogeciiinoi ni02omoexku MaubymHix apximexmopié Ha OCHO8I KOMNEMEHMHICHO20 NiOX00y mda
MemoOUKU HaA84aHHs NPOOYKMUBHO-NEXHONI02IUHOT QisIbHOCHI.

Juoaxmuune KOHCMPYIO8AHHS IHHOPMAYTUHO-MEXHONOTUHUX OUCYUNIIIH — Ye MEeXHOI02IUHA
OisIbHICMb  8UKIAOAYA 3 NPOEKMYB8AHHs, pPO3POOKU ma peanizayii y HAGYAIbHOMY Npoyeci
epekmueHoi  pe3yibmamocnpiamMo8anoi  OUOAKMUYHOI  cucmemu HAGYAHHA  IHGOpMAYIUHUX
mexnonoeiu. IIpoyec Oudaxmuunoco KOHCMPYIOBAHHS CKIAOAEMbCA 3 MPbOX CMAOil. cmaodis
BU3HAYEHHS Yinell HABYAHMSA MAd NPOEKMYSAHHSA 3MICMY OUCYUNIIHU; Ccmadisi po3pooOKu
OUOAKMU4HOI cucmemu OUCYUNIIHU, CMAdisi OUOAKMUYHO20 AHANI3Y MA KOPUSYBAHHS 3MICMY
OUCYUNTITHU.

Anpobayis mexnonocii  OUOAKMUYHO2O KOHCMPYIO8aHHs Hasuyanibhoi IT-oucyuniinu
PO32IAHYMA HA NPUKIAOi oucyuniinu «I[Hghopmamuxa ma oCHO8U KOMN TOMEPHO20 MOOENIOBAHHAY,
AKa BUKNA0AEMbCs 0l cmyoenmis 2anysi 3Hanv 19 "Apximexmypa ma 6Oyoisnuymeo" nanpsamy
niocomosku 191  "Apximexmypa ma micmobyoysauna" y Hayionanonomy aeiayiiinomy
yHisepcumemi. Pesynoemamu anpobayii mexnonozii oudaxmuyno2o koncmpyrosauus IT-oucyuniin y
HABYAILHOMY Npoyeci 0arms 3M02y 3pooumu 002pyHmMo8aHull 6UCHOBOK NPO NIOBUWYEHHS AKOCMI
ma egekmusHocmi HABYAHHA [HHOPMAYIUHUX MEXHONO02IU MAtlOYmHIX apximexmopis, nomimHe
3pocmamnHs pieHs iXHboI haxoso-ingpopmamuunoi komnemenmuocmi. Ilooanvuwumu Hanpsamkamu
00CNiOJHCEHHsL € O0OIPYHMYB8AHH mMaA po3pPoOKA MEXHONO02I OiAeHOCMUKU mMad (HOPMATbHOZO
OYIHIOBAHHS PIBHSA (haX080-IHGPOPMAMUUHOT KOMNEMEeHMHOCMI MAUOYMHIX apXimeKmopieé Ha OCHO8I
KOMNEemenmHICHUX 3a0a4 npogheciino2o Cnpamy8aHHs.

Knwuogi cnosa: ingopmayiiino-mexnonoeiuna nio2omoska apximexkmopa, iHgopmayiino-
MEXHON02IYHA HABYANbHA OUCYUNTIHA, OUOAKMUYHE KOHCMPYIO8AHHSA, (haxoso-inghopmamuina
KOMnemenmHicmo, npogecitina nio2comogxka Maidymnb020 apximexmopa.

Ilocmanoseka  npoonemu. IloTyxHi mpouecu  rinoOamizamii, TexXHodorizamii Ta
iH(popMaTu3alii, Mo HUHI BiIOYBalOThCS B YCiX cdepax IIOJACHKOT KUTTEAISIBHOCTI, CYTTEBO
BIUIMBAIOTh HAa PO3BUTOK Oy/b-sKO1 MpO(eciitHOl ramysi, OHOBIIIOIOUH ii IHCTpYMEHTaIbHI 3aC00H 1
METOJI JISUTbHOCTI Ta CYTTEBO PO3LIMPIOIOYM MOXKJIMBOCTI 11100 CTBOPEHHS HOBUX MpodeciiHuX
npoaykTiB. CydacHi iHpopmaniiHo-komyHikaniifHi TexHonorii (IKT) nponukaioTe HaBiTH y Taki
KOHCEpBAaTUBHI CdepH, K apXiTeKTypa, BHOCAYM IMOMITHI 3MIHM B XapakTep, 3MICT 1 pe3ysbTaT
apXiTEKTYpHOTO NMPOEKTYBaHHs, 30epirarour MpH IbOMY KpEaTHBHICTh 1 0araToacrneKTHICTh TaKol
nisuibHOCTI. ToMy ycmimHICTh npodeciiHOl AISUIBHOCTI MOJIOIOTO apXIiTEeKTOpa HUHI 3HAYHOIO
MIpOI0 3aJIeKHUTh BiA piBHA Horo ¢axoBo-iHPOPMATHUHOI KOMIETEHTHOCTI, IO Mependadae
BOJIOJIIHHS CYYaCHUMH KOMIT IOTEPHUMHU TEXHOJIOTISIMH, SIKI 3aCTOCOBYIOTHCS Ha PI3HHX eTarax
apXITEKTYpHOTO MPOEKTYBaHHS, Ta BIANOBIAHUMHU 1HCTPYMEHTAJIbHUMHU MPOTPAMHUMH 3ac00aMu.
[um aktyamizyeTbcss moTpeda MmoA0 3A1HWCHEHHS BIAMOBIIHOTO HABYaHHS MiJ 4dac mpodeciiftHol
MiArOTOBKY Maiil0yTHHOT'O apXiTEKTOpa B YHIBEPCUTETI.

© Jlopomrenko 0. O., Tuxonosa T. B., Ocina JI. B.
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VY 3B’sA3Ky 31 CKa3aHMM BHWIIE BaXIIMBOIO CKJIAIOBOIO BHIINOI apXiTEKTYPHOI OCBITH CTa€
iHgopmayitino-mexnonoziuna oceima (IT-oceima), sika € pe3yabTaTOM MOJIEPHI3aIIHOT iHTErparrii
Ta KOHBEPTCHTHOCTI MpodeciiftHOl AISIBHOCTI apXiTeKTopa 3 1HPOPMATUKOI Yepe3 BCE3POCTarove
aJlanTHBHE BUKOPUCTAHHA ii METO/IB, 3ac00iB 1 TexHousorii. IT-ocBiTa y miAroToBi MaiOyTHHOTO
apXiTEKTOpa Ma€ peayli30BYyBaTUCS Yepe3 HaBUaIbHI JUCIMIUIIHA 1HOOPMATUYHOTO CIIPSMYBAHHS.
Tomy mocrae HayKOBO-IIpaKTHYHA TpoOJIEMa OUOAKMUYHO2O0 KOHCMPYIOBAHHA iHGOpMayitiHo-
MEXHON02IUHUX HasuyanbHux oucyuniin (IT-Oucyunnin) tipodeciiHol MIATOTOBKM MalOyTHHOTO
apxiTeKkTopa, sKi MaroTh OyIyBaTHCS, MO-TIEpIIEe, Ha KOMIIETEHTHICHUX 3acajax, i, Ho-Apyre, Ha
3aca/ax METOJIMKU MPOJYKTUBHO-TEXHOJIOT1YHOI AisSIbHOCTI.

Ananiz ocmannix oocnioxycens i nyonikayii. MonepHizauii BUIOI apXiTEKTYpHOI OCBITH B
VYkpaini npuaiaseTses HaJIeKHa yBara y Teopii Ta IpakTuIill po30yI0BH YHIBEPCUTETCHKOI OCBITH,
0 3HAXOJUTHh CBO€ BiNOOpaXCHHA Yy BIAMOBIAHUX MYOJiKalisx: MOHOrpadisx, MiApyYHHKaX,
CTaTTAX, JOMOBIAAX HAa KOH(EPEeHLIAX 1 ceMiHapax TOIIO. 30KpeMa, sIK MPUKIIAJA, MOKHA HaBECTH
HU3KY TpoBeAeHWX y HamioHanpHOMY aBiamiiHOMY YHIBEPCHUTETI HAyKOBO-TIPAKTHYHUX
KoH(pepeHrii "ApxiTekTypa Ta exoioria" [1 — 3], maTepianu Akux posmilieHi B penosurapii HAY
(http://er.nau.edu.ua’handle/NAU/10130).

HaykxoBi myOmikamii, mnpucBsdyeHi iHopmaTu3amii apXiTeKTypHO-OYAiBEIbHOI Tamys3i
31e0UIBIIE CTOCYIOTHCS PO3POOKH THCTPYMEHTAIBHUX MPOTPAMHHUX 3aCO0IB 1 Tpe3eHTaIli TOCBIAY
BIIPOBA/PKEHHsI KOMIT FOTEPHUX TEXHOJOIIH y MPaKTHKY apXiTEKTypHOIrO NMPOEKTYBAaHHS, JU3aiHYy
iHTEep’€py, OyAIBENPHOTO KOHCTPYIOBAaHHS Ta iH)KeHEpHUX oOuncieHb. OCBITHS TeMaTHKa
MpeJICTaBICHAa HE3HAYHOI KUIBKICTIO MyOiKaIii 11040 po3poOKH 1 BIPOBAKEHHS Y HABYATbHUN
MpoIeC METO/IiB, METOMK 1 TeXHOJIOTiH HaB4aHHs iH(popmaTuku Ta IKT 3aranpHOTO pU3HAYEHHS,
apXITEKTYpHO-KOMITO3ULIHHOTO 1 1HXKEHEPHO-OyAiBENIbHOTO CIHpsMYBaHHS Ta (GOpMyBaHHS
iHpopmariiinoi kynbTypu [13; 14; 16; 17; 20].

Y nyoOmikamisx [6; 7; 8] mnpencraBieHO KIIOYOBI aCHEKTH 3MiCTOBO-IIPOIECYabHOT
MOJIepHi3alii MiArOTOBKM MaHOYTHIX apXiTeKTOpiB y IUIaHI ii KOMIIJIEKCHOI HACKpi3HOI
pi3HOACTIEKTHOT 1H(QOpMaTH3aIlii 3 OMOPOI0 Ha AaKTHBHE 3aCTOCYBAHHS KOMIT IOTEPHHUX 3acC00iB 1
TEXHOJIOTI KOMIT'FOTepHOI TIpadiky 1 apXiTeKTypHOrO MPOEKTYBaHHS; BU3HAUYEHO MPUHIUIN
HaBYaHHS ()axOBHX IUCHMIUIIH, 10 MalTh (opMyBaTH (axoBO-1HGOPMATHUYHY KOMIIETEHTHICTb
CTY/IEHTa-apXiTEeKTopa.

VY my6nikamisx [4; 9; 10] akueHTyeTbest yBara Ha HEOOXi1THOCTI BUKOPUCTAHHS Y ITiITOTOBIII
MaiiOyTHix apxitektopiB cyuacHux CAIIP apxiTekTypHO-OyniBEIbHOIO NpPU3HAYEHHS, SKI
peanizytorb BIM-texHosorii, BIANOBIAHO 10 pealiid apXiTeKTypHO-OyIiBEIbHOI TNPAKTUKU
Bu3HavaeThes Micte 1 poiab CAIIP Allplan y cucremi ¢axoBo-iH(popMaTUYHOI BUIIOT apXiTEKTypHOI
OCBITM Ta JEMOHCTPYIOTHCS TPHKIAAW TIEJAroriyHoi iHHOBATHKMA IOJO0 BHUKOPHCTAHHS
KOMIT FOTEPHUX TE€XHOJIOTIH Y KOMIIJIEKCHOMY AMIIJIOMHOMY ITPOEKTYBaHHI.

JIo HEYHCIeHHHX BHJIAHb HABYAILHO-METOIUYHOIO XapakTepy HaJCKUTh MOCiOHMK [17],
KM MICTUTh MPAaKTUKyM 3 KOMII'IOTEPHOI TEXHIKM JJIS apXiTEeKTOpiB, y SIKOMY, 30Kpema,
BHUBUYAETHCSI TEXHOJIOTiSI MOOYJOBHM BIPTyalbHOI MoOAeNi OyIiBil 13 3aCTOCYBaHHSIM IIporpamu
ArchiCAD.

3aranbHi nuTaHHSA AUAaKTUKA [T-0cBITH MallOyTHIX apXiTEKTOPIB 3arajoM Ta JUAAKTHYHOTO
KOHCTpYIOoBaHHS [ T-IUCIUIIIIH 30KpeMa y 3a3HaueHUX BUIIE MYOJIKaIliAX HE PO3TIISAAAIHCA.

Memow cmammi € Tpe3eHTallis TEXHOJIOTl JUAAKTHYHOTOo KoHcTpyroBaHHs IT-nucuumiin
npodeciifHol MiArOTOBKM MaWOYTHIX apXiTEeKTOPiB HAa OCHOBI KOMIIETEHTHICHOTO IMiJXO1y Ta
METOJIMKH HaBYaHHS MPOTYKTUBHO-TEXHOJIOTIYHOI A1SUTBHOCTI.

Teopemuuni 0cHOGU 00CNIOICEHHA

[TonstTs, skumu Oyaemo orepyBaTu y Mexax Iti€i cratti — «IT-ocBitay, «IT-nmucnurmiinay,
«TUIAKTUYHE KOHCTPYIOBAHHS», — PO3YMIIOTHCSI HEOJHO3HAYHO Yy BITUM3HSHINA NUIAKTHUINl BUIIOT
ocBiTH. TOMy HaBeIeMO aBTOPCHKI TIyMadeHHS, Y KOHTEKCTI SKHX PO3TISAaTUMEMO 3a3HauyeHl
noHATTs. HaykoBe 0OrpyHTYyBaHHS BUKOPUCTAHHUX TIIYMa4yeHb IIMX MOHATH MOJAHO Yy poooTi [21].

Inghopmayitino-mexnonoziuny oceimy po3yMITUMEMO SIK CKJIAIOBY BHIIOI mpodeciifHOoi
OCBITH, CIPSIMOBaHYy Ha MIATOTOBKY (axiBusg y Oyab-iKiil ramysi, 3JaTHOTO pe3yJbTaTHBHO Ta
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e(eKTUBHO TpAIIOBaTH B yMOBaxX 1H(OPMAIifHO-HACHYEHOTO 1H(POPMATHYHOTO NpodeciitHoro
cepenoBuIna. [HpopManiiHO-TEXHOIOTIYHA OCBITa € YaCTUHOIO OCBITHBOI ranysi «IlndpopmaTtukay i
B110MBa€ 11 TEXHOJOTIYHUM, MPUKIATHUI acriekT. Metoro IT-ocBiTu € popmyBanHs iHboOpMariitHOT
KyIbTypH Ta (axoBo-iHHOpMATHUYHOI KOMIETEHTHOCTI MaiiOyTHboro ¢axiBus. B ocBiTHBO-
npodeciiiHii mporpami MAroTOBKKA OakamaBpa (Mmarictpa) 3 Oyab-skoi crneriaabHOCcTi [T-ocBiTa
3a3BHYAll MPENCTAaBISAETHCA CYKYMHICTIO HAaBYANBHHUX JAWUCHUILIIH 1H(OpMAaIiitHO-TeXHOIOTIYHOT
cupsmoBaHocTi abo IT-nucuumiin.

Ingpopmayitino-mexHonoziuny HA6UANLHY OUCYUNAIHY BU3HAYaTUMEMO SIK JUAAKTUYHY
CUCTEMY HaBYaHHS TI€BHOI CYKYHHOCTI  (YHKIIOHAJIbHO CHOpiAHEHUX iHdOpMaIiitHO-
KOMYHIKaIliIHHUX TEXHOJNOTIH — IHTENEKTyalbHUX TEXHOJIOTI TPOEKTYBaHHS Ta CTBOPEHHS
iHQOpMaTHYHUX MPOAYKTIB MEBHOTO MpodeciiHOro npusHadueHHs. [T-auciuruiina K auIakTHIHA
ciucTeMa Mae CTaTuuHy (LT, 3MicT, MeToau, (opmu, 3acobm, pe3ynbTaT), MPOLECyaTbHO-
IUHAMIYHy (aKTyamizaiisi, peaii3allis, AIarHOCTHKA 1 KOPUTYBaHHA) Ta CYO’€KTHY (y4acCHHKHU
HABYAJILHOTO TPOIIECY) CKIIAIOBI.

Inmenexmyanvni mexnonoeii (3rimno BuszHaueHus O. . Opignanga [22]) - 16 KOMILIEKC
METOAIB Ta cnoco0iB, MIO JO3BOJIIOTH DPAILliOHATI3yBATH IHTENEKTYyalbHI IMPOIECH B amaparti
MuciieHHs moauHu. Cxoxe o3HaueHHs Hanae B. M. KosioB, skuii BBakae, 10 1HTEIEKTyallbHI
TEXHOJIOTIi € TMPOIYKTaMHU [isUTBHOCTI HMPUPOIAHOTO IHTENEKTY JIIOJUHH, c(hOpMOBaHI Ha OCHOBI
CreIialIbHUX MMiAXO0/IIB Ta 3a IEpapXi€l0 CTPYKTYPYIOThCS B KOHIIEIIIiT, METOIH, anroputmu [ 15].

Ingpopmamuunuii npooykm (IT-npodykm) BU3HAYAETHCS HaMU K iH(OpMAaLiIMHUNA 00’ €KT
MEBHOIO HPOQECiHOro MpU3HAYeHHs, 110 Ma€ CIOXHMBYY BapTiCTh Ta CTBOPEHMH 3TifHO 13
3aJJaHMMH BHUMOTaMHU 3 BHKOPHCTAaHHSIM BHU3HAYEHUX KOMII IOTEPHUX TEXHOJIOTIM Ta BiIMOBITHUX
IHCTPYMEHTAJILHUX MPOTPAMHUX 3aCO0IB.

Ingpopmamuuna komnemenmuicmes — 1€ 3JATHICTH (IHTETPOBaHA BIIACTUBICTH) JIFOAUHU [0
pEe3yJIbTaTUBHOI €(PEKTUBHOI AISNIBHOCTI B YMOBaX 1H(GOPMATHUUHOTO CEpEAOBHUIIA; MPOSBISETHCS
mig 4Yac iH(OPMATHYHOI JiSIBHOCTI 1 BCTAHOBIIOETHCS 3a pPE3yJabTaTOM TaKoi JisIbHOCTI.
[HdopmaTruHa KOMMETEHTHICTh TOMAETHCS [BOMAa OCHOBHHUMH KJacTepamu: iHGOpMaIliiiHo-
KOMYHIKAI[IfHOI0O KOMIETEHTHICTIO — SK KJIIOYOBOIO — Ta 1H(OpMAaIiiiHO-TEXHOIOT1YHO
KOMIIETEHTHICTIO — $IK 3arajgpHonpodeciiiHo. [HpopmaliiiiHo-KOMyHIKallliiHa KOMIIETEHTHICTh
nepeadavae 37aTHICTh JIIOJMHU pO3B’s13yBaTu 1H(poOpMaliifHi 3axaui. [HpopmaniiHO-TeXHOIOTIYHA
KOMIIETEHTHICTh — 11€ 3JaTHICTh JIIOJUHHU MPOEKTYBAaTU Ta CTBOPIOBATH 1HPOPMATHYHI MPOIYKTH
(iHpopMariiiHi TPOAYKTH, SIKi CTBOPIOIOTHCS Ta/4M BUKOPUCTOBYIOTbCA 3a JOINOMOTOIO
KoMIT'toTepa). [HpopmMaTHUHAa KOMIETEHTHICTh (POPMYETHCS 4Yepe3 3HAaHHS, YMIHHS, HaBUYKU Ta
JOCBIJ] iSTIBHOCTI IIOJI0 MPOEKTYBAHHS Ta CTBOPEHHS 1H(POPMATUYHUX MPOAYKTIB 32 JOMOMOIOIO
PI3HUX THCTPYMEHTAJbHUX MPOTPaMHUX 3aC00IB, a MEPEeBIPSIETbCA Ta JIaTHOCTYETHCS, HAPUKIIA,
yepe3 po3B’sI3aHHS KOMIETEHTHICHUX 3aB/laHb. Take 03HAUYEHHS PO3IJILAAEMO SK (YHKIIOHAIBHO-
omepaiiiiine ((pyHKIIOHATIbHE O3HAYEHHS PO3KpPHUBA€ MPHU3HAUYEHHS IMpeaMeTy, Horo poib Ta
¢byHKLii; omepariiiHe O3HAa4YeHHs BKa3ye Ha OIepalliio, 3a JOMOMOTOI KO MOXKHA PO3Ii3HATH
MpeIMeT, L0 BU3HAYAE€THCS), OCKUIBKM BOHO, IMO-Tiepuie, Bkadye Ha mnpusHaueHHa [KT-
KOMIIETEHTHOCTI — 3JaTHICTh JIIOJUHH J0 1HGOPMATUYHOI [IiSUIBHOCTI, a, MHO-Apyre, — Ha
PE3yJIbTaTUBHICTb, SIK OIEpalliio, 3a JOMOMOTOI0 SIKOi MOXHa BUSBUTHU Ta ouiHUTH (BuMipsATH) IKT-
KOMIIETEHTHICT JIOIUHH.

Daxoso-inghopmamuyna KomnemeHmuicms — 1€ TPOsSB iHGOPMATHUHOI KOMIIETEHTHOCTI
JIIOJAMHU B YMOBax (paxoBoOi AiSITBHOCTI, TOOTO 3/1aTHICTh (haxiBLs A0 pe3yJbTaTUBHOIO PO3B’I3aHHS
npodeciiHuX 3a7a4, OB’ A3aHUX 3 1H(POPMAIiIHHO-TEXHOJIOTTYHUMH TpoliecaMy, HasiIBHUMH y chepi
fioro mpogeciitHo1 NisIBHOCTI.

Huoaxmuune Koncmpylosanna 3micmy HaguanbHoi IT-Oucyunninu BU3HAYAETBCS — SIK
TEXHOJIOTIYHA [iSUIbHICTh BHUKJIAZaya 3 MPOEKTYBAaHHsS, PO3pOOKH Ta peanlizalii y HaBYAIbHOMY
nporieci €(eKTUBHOI PE3yJIbTaTOCIPSIMOBAHOI JUIAKTUYHOT CHUCTEMH HaBUYaHHS 1HGOpMAIiiHUX
TEXHOJIOTIH. J{uJaKkTHyHe KOHCTPYIOBAHHS 31 CHIOETHCSI HA OCHOBI KOMIIETEHTHICHOTO MiAXOMy Ta
METOJMKH HaBUYAHHS MPOTYKTUBHO-TEXHOJIOTIYHOT TISUTBHOCTI.
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Memoouka naguanHs NPOOYKMUBHO-MEXHON02IUHOI JisibHOCMI — TI€ CYKYITHICTh METOJIIB Ta
NpUAOMIB HAaBYaHHS TPOEKTYBaHHS Ta CTBOPEHHS 1H(GOPMATUYHMX NPOIMYKTIB. JleTaapbHO I
MeTOAMKa onucaHa HaMu y pooOoti [11]. TeopeTuko-MeToM0I0TIYHOK OCHOBOIO ITi€1 METOJIUKH €
teopis koHcTpykTuBizmy (K. [Miaxe [19], Tx. [’toi [12], C. Ileiinept[18]) Ta Teopis moeranHoro
dbopmyBanHs posymoBux Aii (I1. f. Ianenepin).

[Tpouiec AumakTHYHOTO KOHCTPYIOBaHHS [ T-TUCIUTUTIHY CKITAAA€ThCs 3 TPHOX CTATIN:

- cmadisa 8U3HAYEHHs Yilell HA8YAHHA MAa NPOeKMYB8AHH 3MIiCMY HABYAHHS — MICTUThH €Tamu
CTPATETiuHOTO, KOHIICTITyaJhbHOTO Ta (DYHKIIOHAIBHOTO aHalli3y, 10 BHU3HAYAIOTH BiJIIOBIIHO
3arajbHi 1iJ1, HAYKOBI OCHOBH Ta YKPYITHEHUH 3MiCT HaBYaJIbHUX MOAYIiB IT-auciumiiny;

- cmadis po3podxu oudaxmuynoi cucmemu IT-Oucyuniiny — MICTUTh €Tald YTOYHCHHS IIiIeH
HABYaHHS AK J1arHOCTUYHUX, BU3HAUEHHS OpraHi3aliifHO-TIearoriYyHuX OcoOIMBOCTEN HaBYAHHSA
IMCLUIUTIHY, Y3TOJUKCHHS LiJIeH, 3MicTy, MeTOoiB, (opM, 3aco0iB HaBYaHHS, KOHKpeTH3arii i
HAnoBHEHHs (B1100pY) 3MICTy HaBUaHHS Ta JIarHOCTUKU HaBYaHHS (IIPOLIECY 1 pe3yabTaTy);

- cmaodisa OUOAKMu4yHo20 aHanizy ma kKopueyeawHs 3micmy IT-Oucyunninu nae 3MOTy 3a
J01oMororo (GopMaibHUX KpPUTEPIiB 3AIMCHUTH EKCHEepTU3y HaBYalIbHOI 1 poOOYO0i HaBUYANBHOI
nporpam IT-gucuurutiam, 11 IMIaKTHYHUX MaTepiaiiB Ta 3poOUTH, y pa3i moTpedu, oOrpyHTOBaHE
KOpUTyBaHHsS Ta/ab0 HaJaTH €KCHEPTHUH BHUCHOBOK IOAO SKOCTI 1 epexkTuBHOCTI HapuaHHs IT-
IUCIAILIIHHA.

Pezynomamu 0ocnidrcennsn

Y nyOmikamisx [6; 8] oxapakTepu30BaHO HaBUAIbHI JTUCHUIUIIHMA, TPU3HAYCHI IS
CUCTEMHOTO 1 LiJIeCIpIMOBaHOr0 (hopMyBaHHS y MailOyTHIX apXiTeKTOpiB (axoBO-iHHOPMATUUHOI
KOMIIETeHTHOCTi: «HapucHa reoMeTpis Ta OCHOBH T€OMETPHYHOTO MOZETIOBaHH», «[H)opMaTHKa
Ta OCHOBHU KOMIT FOTEPHOTO MOJIETIOBaHHA», «KOMII IOTepHI 1HCTpYMEHTalbHI 3ac00U 1 TEXHOIOT 1]
apXITEKTYpHOTO TMPOEKTYBaHHA», «MeTofooris 1 MEeToAMKa HaYKOBHUX JIOCIIKEHb», «OCHOBHU
Teopli CUCTEMHOIO aHali3y Ta EBPUCTUKA B apxITEKTypi1», «['eoMeTpuyHe MOJENIOBaHHS B
apXiTeKTypHOMY u3aiiHi»; «KoMI’IoTepHi TeXHOJIOT1T B apXiTEeKTypHOMY MTPOEKTYBAaHH1».

[IponemMoHCTpyEMO 3aCTOCYBAaHHS TEXHOJOTIT TUIAKTUUHOTO KOHCTpYroBaHHs [ T-nucnurninm
Ha TPUKIJIAIl HAaBYANBHOI TUCHUIUTIHE «[HPOpMaTHKa Ta OCHOBH KOMIT FOTEPHOTO MOJAEITIOBAHHS.
s waBuanpHa mucuuIuliHa y HaByanmbHOMY T1UIaHi MIATOTOBKH 3700yBadiB BHUIOI OCBITH
OcBiTHBOTO cTyneHs "bakanaBp" HampsmMy miaroroBku 191 — "Apxitekrypa Ta MicTOOyAyBaHHS" B
HAY BxmrodeHa 10 nukiy npodeciiiHoi MiAroTOBKU 1 BUBYAEThCA Y 3-My ceMmecTpl B 00cs3i 3,5
kpeautiB (105 roaun, 3 HUX 51 roguHa — ayIUTOpHA).

VY 3B’s3Ky 3 THM, IO Ha3Ba HABYAIBHOI JUCIHUIUIIHU € 3aHAATO y3araJlbHEHOI, OCKUIbKU
MO€JHY€E B co01 J1BI 00’€MHI HayKOBI T'ajy3i, a yacy Ha BUBYEHHS BI1JIBOAMTHCS HeOaraTo, BUHHUKAE
cepiiodHa mpoOjemMa MO0 BU3HAYECHHS 3MICTYy Ili€i nucuuiuiind. Hampukian, wHamaraHHs
PO3TIISIHYTH Yy 3MICTiI BCi HampsSMKH HAayKd I1H()OPMATUKU MOKE TPHU3BECTH 0 TMOBEPXHEBOTO,
OTJISIIOBOTO BUKJIAJIEHHS Marepiagy, a caMa JIUCIHIUIIHA JyOJIoBaTUME IIKUIBHHM Kype
iHpopmatuku. Bupimenas o3HaueHOi NpoOIEMH MOXIMBE, SKIIO 3MICT 1€l JUCIUILTIHU
KOHCTPYIOBATUMETHCS HE 332 HAYKOBO-TIPEIMETHOIO 3HAHHEBOIO CTPYKTYPOIO iH(OpMATHKH, a 3a
CTPYKTYpOIO (paxoBO-iHPOPMATUUHOT AISIILHOCTI MaOyTHBOTO apxiTekTopa. ToOTo, 1I0 HaBYaIbHY
JTUCITUTIIIHY CIT1J] BBAKATH HE TEOPETHUHOIO, a 1H(HOPMAIIHHO-TEXHOIOTIYHOTO.

[lepmioro cragi€ro AUJAKTHYHOTO KOHCTPYIOBaHHA IT-IUCHUIUIIHU € cmadis 6usHayeHHs
yineu HABUAHHA Ma NpoekmysamHs smicmy. Y 3B’A3Ky 3 THM, [0 HaBYaJIbHA JHCIUILUIIHA
«IHopMaTka Ta OCHOBH KOMII IOTEPHOTO MOJEIIOBAHHS» 3allOYaTKOBYE HHU3KY MpOQeciitHO-
opieHToBaHMX IT-mucnuIUIiH MATOTOBKM MailOyTHROTO apxiTeKTopa, BOHa Mae OyTu 0a30BOIO,
(byHIaMEHTAJIHOIO 3 TOYKH 30py (popMyBaHHsS iHPOPMALIHHO-TEXHOJOTTYHUX 3HAaHb Ta yMiHb
3miiicHeHHsT TIpodeciitHo-1HPOpMAaTUUHOT AISUTBHOCTI apXiTeKTopa. ToMmy BBakKaeMmo, IO METOK0
BUKJIA/IAHHSA 3a3HAYEeHOI HABYAJIBHOI AUCHMILIIHM € (OopMyBaHHS y MalOYyTHIX apXiTEKTOpPIB
OCHOB  (paxoBo-iHpOpMATHYHOT KOMIETEHTHOCTI Ta I1H(QOpMAIIMHOI KyJIbTypH, HAOYTTA
iH(pOpMaLiHO-TEXHOJIOTIYHUX YMiHb PO3B’S3aHHS PI3HOMAHITHHUX 3a7ay NpoQeciiiHOl AiIsITbHOCTI
apXiTeKTOpa 3 BHUKOPHCTAHHSAM CYYaCHHUX KOMIT IOTEpPHUX 3aco0iB HOBITHIX 1H(OpMAIIHHUX
TEXHOJIOTii. MeTa BUBUCHHS NUCIUIUTIHH JETATI3YETHCS Y TAKUX 3aBJAHHSIX:
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e cricTeMaTu3allisl MOYaTKOBUX 1H(OPMAaLifHO-TEXHOJIOTIYHUX 3HaHb, YMiHb Ta HAaBHYOK CTYICHTIB,
(hopMyBaHHS y HIX 0a30BOTO PiBHS 3arajibHOI 1HHOPMATHIHOT KOMITETEHTHOCTI;

e (hopMyBaHHS OCHOB iH(MOpMAIiiTHO-KOMYHIKaiiHOI TpodeciiiHol KOMIMETEeHTHOCTI MaiOyTHBOTO
apxiTeKkTopa sIK 3JaTHOCTI 10 MOUIYKY, BigOopy, popmarnizanii, Bisyanizanii, MoJeTOBaHHs, TPOCKTYBaHH:,
MOJaHHSA Ta NepeaaBaHHs mpodeciiiHoi iHpopmMalii, 30KkpeMa, y BUTIIsAl rpadidHuxX 300pakeHb;

o (hopMyBaHHS OCHOB 1H(OPMAIIIHO-TEXHOIOTIYHOI MPOdeciiHOI KOMIETEHTHOCTI MaiOyTHHOTO
apxiTeKTopa SK 3IaTHOCTI JO TPOEKTYBaHHA Ta PO3POOKH iHOOPMATUYHHX MPOIYKTIB (KOMIT IOTEPHUX
MoJieieH 1 mpe3eHTaliiHIX MaTepianiB) mpodeciifHOro mpu3HavYeHHS;

e hopMyBaHHS OCHOB iH(opMaIiifHOi TpodeciiiHoOi KyIbTypH MalOyTHBROTO apXiTeKTopa SK
MOKa3HHUKA JOCKOHANOCTI Horo iHGopMaTnIHOT NpogeciifHOl AisITBHOCTI.

HaykoBumu ocHoBamu [T-gucrumunian  «IHpopmaTtuka Ta OCHOBH  KOMIT IOTEPHOTO
MOJICJIIOBAHHSA» € CYKymHicTh IT-craHnmapriB, 110 3aCTOCOBYIOThCS B iH(OpPMATUYHIN CKIaJOBIN
npodeciiiHol nismbHOCTI apxiTekTopa. Lle cranmaptu 3 eneKkTpoHHOI (y TOMY YHCHI HTPOEKTHO-
KOHCTPYKTOPCHKOT) JOKyMEHTAIlii, aBTOMAaTH30BaHOTO NpOeKTyBaHHs, BIM-TexHomoriii ToIIO.
[ToHATTEBO-TEPMIHOJIOTIYHUIN amapar 1€l HaBYaNbHOI MUCIHMIUIIHM Ma€ BKJIIOYATH  TOHATTS
iHpopmaTu3anii apxiTekTypHO-OyaiBenbHOI ramysi, IKT apxiTekTypHOI IisSUIBHOCTI, TOHSATTS
iH(popMaTHYHOTO MPO(dEciHHOro MPOAYKTY, KiIacU(IKaIlil0 TaKUX MPOAYKTIB, BUMOTH J0 HHUX Ta
TEXHOJIOTIi iX pO3pOOKH; MOHATTS IHCTPYMEHTAIBHUX nporpamuux 3aco0iB (II13), 30kpema, cucrem
aBTomatuzoBaHoro mpoektyBaHHs (CAIIP) — mporpamuoro 3abesmeuenHs (I13), 1o
BUKOPUCTOBYETHCS JIJIsl CTBOpeHHs BinnoBinHux IT-ipoaykTiB.

3MicT HaBUANbHOI MUCHUILTIHU «[HpOopMaTHKa Ta OCHOBU KOMII IOTEPHOTO MOJICTIOBAHHS»
Ma€ MOJYJIbHO-TEMaTHUHY CTPYKTYpy. llepmmii HaBuanpHUi Moaynb «IH(popMariifHi TEXHOIOTIT B
apxiTekTypHid ramy3i. OmnpaioBaHHS TeKCTOBOi 1 TaOnuuHoi iHdopManii» Mae Ha MeTi
CHCTEMaTH3allil0 HasBHUX 1H(OPMAIIIfHO-TEXHOJOTIYHUX 3HAHb, YMiHb 1 HABUYOK CTYJCHTIB,
¢dopmyBaHHs 0a30BOTr0O PiBHS 3arajibHOi 1H(HOPMATUYHOI KOMIIETEHTHOCTI Ta MICTUTb TaKi TEMHU:

1. Tadopmarniiiai TeXHOIOTIi B apXiTEKTYpHIH Tamy3i;

2. CTBOpeHHs TEKCTOBUX JOKYMEHTIB MpOQeciiiHOro mNpH3HA4YEeHHS 3a JOIOMOTOI TEKCTOBOTO
nporecopa;

3. PospaxyHku, anamiz Ta Bi3dyamizamis JaHUX OpoQeciiiHOro TMPH3HAYCHHS Yy CepellOBHIII
CJICKTPOHHUX Ta0JIHUIIb.

Jpyruii  HaBuanbHUM  MOIynb «OCHOBHM  KOMITIOTEPHHX  TEXHOJOTIH  CTBOpEHHS
1HQOPMAaTUYHUX TMPOAYKTIB MPOQECITHOro MpU3HAYEHHS» CIPSAMOBaHUI Ha (POpMyBaHHS OCHOB
(axoBo-iH(HOPMATUYHOT KOMIIETEHTHOCTI MaifOyTHBOTO apXITEKTOPa Ta MICTUTh TaKi TEMU:

1. OcHoBH KOMIT'IOTepHOTO MozentoBaHHs. Komm’totepri mozaeni sk IT-npoxykTu apXiTeKTypHOL
raysi;

2. llpesenTaniiina Komn 0TepHa rpagika;

3. OCHOBH KOMIT'FOTEPHHX TEXHOJIOTIH apXiTeKTypHOrO NpoekTyBaHHs. CTBOPEHHS apXiTeKTYpHOI
KOMITO3HIIIT 3aco0amMH BEKTOPHOI TPUBHUMIPHOT KOMI t0TepHOI rpadiku (TBepaoTiuibHe 3D-MoemoBaHHs).
ApXiTeKTypHE POeKTyBaHHs y cepenosuiui nporpamu Sketch Up;

4. Peanizamis TexHoOTIl apxitekTypHoro npoektyBanHsi B cepenosuini CAIIP Allplan. TTonstrs
KOMIUIEKCHOTO apXiTEKTYPHOIO MPOEKTYBaHHSA. MeETOIU apXiTEeKTypHOTO MPOCKTYBAaHHS 3 BUKOPHCTAHHSIM
BIM-texHomIOTi;

5. CTBOpeHHS apXiTeKTYpHUX TrpadidHO-IPEe3eHTaliiHIX MarepiaiiB (IJlakariB, IUIAHILETIB) 3
BukopuctanusaMm II13 pactpoBoi koM 0TepHOT TpadikH.

3MICT KO)KHOI TeMH HaBYAJILHUX MOJYJIB CTPYKTYPYETHCS 32 YOTHPMa 3MICTOBUMH KOMITOHEHTAMH
(six mpuknam, auB. Tabm. 1):

® inopmayitinull KOMNOHenm MICTHTh 3HAHHS OCHOBHHMX IIOHSTH AMCUUIUIIHM, CIOCOOIB Ta
ITOPUTMIB B1I0OPY, hopMaltizanii, cTpykTypyBaHHs iHQopMaIlii sk BMiCTy 1H)OPMATHIHOTO MTPOIAYKTY;

®  MexXHONo2IUHUNl KOMNOHeHm — TI& 3HaHHA TMpO CTaHgapThu (Ae-tope 1 Je-pakTo) Moo
iHpOpMaIIHHIX TEXHOJOTIH Ta 1HGOPMATUYHMX MPOAYKTIB, TEXHOJOIII IPOCKTYBaHHS Ta PO3POOKHU
iH(pOpPMaTHYHUX NPOAYKTiB MpodeciiHOro Npu3HaYCHHS;

®  [HCIMPYMEHMANbHUL KOMNOHeHm — 3HaHHS PO 3arajbHi Ta CIELiaNi3oBaHi 1HCTPYMEHTaJbHI
MporpaMHi 3aco0H, IO BHKOPHUCTOBYIOTHCS IS 1H(OPMALIHHO-TEXHOJOITYHOI IisSUIBHOCTI, NPUHOMH,
CIIOCOOH Ta TEXHOJIOT14uHI Jii y cepemoBumii 1ux 1I13;
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TEXHOJIOTIYHOI iSIIBHOCTI.

KYIbMYpORo2iuHUull KOMHOHEHm MICTUTh €THUYHI Ta €CTeTHYHI HOPMH 3AiMCHEHHs iHpOpMaLiiiHO-

Tabmauus Ne 1.

IMpuxaagu CTPyKTYpPyYBaHHS 3MiCTY HABYAJbHUX MOYJIiB 32 3MiCTOBUMM KOMIIOHEHTAMH

Ha3ssa Tremu i Indopmaniitnmii| TexHonoriuamii | IHcTpymMenTans | KyasTyposoriv
HABYAHHSA KOMIIOHEHT KOMIIOHEHT -HUH -HUI
KOMIIOHEHT KOMIIOHEHT
Mooyns «Ingpopmayiiini mexnonozii ¢ apximexmypHiii zanysi. Onpayro6anHs mexkcmosoi i madauunoi
iHpopmauiiy
Indgopmaniiini | Popmysanns |OcHOBHI Ormsin cranpaptie — |Orosin [Iponpierapue Ta
TEeXHOJIOrii B CHUCTEMH MTOHATTSI: IKT, mo 6yayTh 3arajbHUX Ta BinpHe 13, mo
apXiTeKTypHill |[TOHSTH B iH(popMaTH3allisl |BUKOPHCTOBYBATHCS. |CIIELiAII30BAaHUX |BUKOPHCTOBYETh
ramysi ramysi IKT apxitektypHoi  |Kmacuikamis IT-  |iHcTpyMeHTanbH |cq B
apxitektypHoi |ramy3i, IKT B MIPOIYKTiB WX MPOTPaMHUX  |apXiTeKTypHIN
TUSTBHOCTIL apxirtekrypi, [T- |mpodeciiiHoro 3ac00iB, 0 ramysi,
JiSUTBHICTD MPU3HAYCHHS. BUKOPHUCTOBYIOTH|0COOIMBOCTI
apxitekropa, IC |Texnomnorii cay foro
npodeciiHOrO  |CTBOpEHHS npodeciiiuiit BUKOPHCTaHHS.
npusHaveHHs, |npodeciitnux [T- JUSUTBHOCTI Etnyni Ta
npodeciiinuii IT-|nponykTiB. 3araibHi [apXiTekTopa €CTCTHYHI HOPMHU
MPOIYKT BHUMOTH JI0 CTBOPEHHS
mpodecitinux IT- iH(QOpMaTHIHIX
MPOAYKTIB npodeciiHux
IPOJIyKTiB
CTBOpeHHs ®opmysanHs |[loHATTS Bumoru no Cucremun Cruni Ta Au3aliH
TeKCTOBHUX YMiHb npodeciiHoro  |odGopMIIeHHS 00poOKH TEKCTOBHUX
AOKYMEHTIB CTBOPEHHS JIOKYMEHTY, TEKCTOBUX TEKCTOBOT JIOKYMEHTIB
npogeciiiHOro |TekcTOBHX MpaBwiia JIOKYMEHTIB iH(opMaIii: nipoceciiiHoro
NPU3HAYEHHS 3a|I0KyMEHTIB  |CTPYKTypyBaHH: |npodeciiiHoi PEeXUMH pOOOTH, |IPU3HAYCHHS
A0TIOMOT 010 npodeciiHOro |i MoJaHHs CIPSIMOBaHOCTI, ($yHKIIOHATIBHI
TeKCTOBOT0 npu3HaueHHs |iHdopMariii B TEXHOJIOTi{ MOJKITUBOCTI.
npouecopa TEKCTOBOMY CTBOPEHHS ®dopmatu paitnis
JIOKYMEHTI JOKYMEHTIB. JIOKYMEHTIB
Buxkopucranus
11a0JIOHIB,

CTBOPEHHS BJIACHUX
mabJIoHIB,

IHTErpOBaHUX
JIOKYMEHTIB.
Mooynb «OcHoeu KomMn’IomepHUX MeXHOJ02iil CMEOPEeHHA IH(hopMamuuHUx npooyKkmie npogheciiinozo
NPU3HAYEHHA)
OcHoBH ®opmysanHs |[loHATTS Komn’torephi IacrpymenTaneHi|llonsTTs
KOMII’IOTEPHOT0 [yMiHb KOMIT FOTEPHOTO |T€XHOJIOT11 porpamMHi rpadignoro
MO/IETIOBAHHS. |CTBOPEHHS MOJICIIIOBAHHS, |TOOYI0BH 3acoou JIM3aiHY.
Komm’roTrepHi  |KOMIT'IOTEpHH |[KOMIT'IOTEPHOI  |BEKTOPHHX 1 koM totepHoro |[Ipompierapue Ta
rpagiuni X rpaQiyHUX |MoOAeN, pacTpoBUX MmopnemoBaHHs.  |BinbHe II13 mms
monedai ik IT-  |moxmeneit KOMIT'FOTEpHOi  |300paKeHb. Penakropu apXxiTeKTypHOT
NPOAYKTH rpadigHOi CTBOpEHHS IIPOCTUX |BEKTOPHOT 1 Bi3yaizariii
apXiTeKTypHOI MOJEITI. rpagiuHuX MOZENeH [pacTpoBoOi
rajysi Komm’'torepaa  [mpodeciitHoro rpadikm:
rpadixka. TIpU3HAYCHHS Y (dhyHKIIOHATBHI
[NonsTTs cepeIoBHIIaxX MOKJIMBOCTI,
BEKTOPHOI, pacTpoBoro Ta peKuMH poOOTH,
pacTpoBoi Ta BEKTOPHOT'O inTepdeiic,
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¢dbpakTambHOT penaKkTopiB IHCTPYMEHTH.

rpadiku. ®dopmatu

Komipni mogeni rpagigHux

(atinis

OcHoBH ®opmyBanns |['eomerpuune  |Komm’roTepHi Ormax CAITP IIponpierapHe Ta
KOMII’I0-TEPHUX |YMiHb MOJICIIIOBAHHS y |TEXHOJIOTI1 apxiTektypHo-  |BinbHe 113 mns
TEeXHOJIOTii CTBOPEHHS noOya0Bi (dhopMyBaHHS OynmiBeIbHOTO  |CTBOPEHHS
apXiTeKTYPHOrO |apXiTeKTypHOI |TiHIHHAX apXITEKTYPHHUX MpU3HAuYeHHS.  |apXiTeKTypHOI
NMPOEKTYBAaHHS. [KOMIO3UINI  |300pakeHb KOMITO3UITi i OyHKIIOHANBHI  |KOMITO3UIIIT
CTBOpeHHs 3acobamu 3acobaMu 3acobamu MO>JTUBOCTI,
apxXiTeKTypHOI |TPUBUMIPHOi |KOMII'IOTEPHOI  |TPHBHMIipHOL repeBar Ta
KOMIO3UIii KOMIIT FOTepHOT [Tpadikm. TBEPIAOTUILHOT Hemomiku [13 1
3aco0amu rpadiku [onsTTs KOMIT FOTEpHOT TEXHOJIOTIH
TPUBUMIpPHOI iHCTpyMeHTanbH |rpadiku. [lodymoBa |apXiTeKTypHOTO
KOMII’I0TepHOI Oro AITOPUTMY  |KPECJCHUKIB 1 MPOCKTYBaHHS.
rpadiku noOyn0BU TPUBUMIPHUX CepenoBuiie

rpadivyHOro MOJIENeH CAIIP Allplan

300paKEeHHI. apXiTEeKTypHUX Nemetchek.

ApxiTekTypHe |00’ €KTiB 3a OyHKIIOHATBHI

MPOEKTYBaHHS 3 |IOTIOMOTOI0 MOJKJIMBOCTI,

BukopuctanHsaMm |nporpamu SketchUp |iHTepdeiic,

KOMTII FOTepHOI IHCTPYMEHTH,

IMHAMIYHOT IIOCJIIJOBHOCTI

Moei TEXHOJIOTTIHUX

bishse

PesynpTaTom mepmoi ctajii KOHCTPpYIOBaHHS 3MIiCTy HaBUaIbHOI I T-IUCIUIUIIHY € HaBYalTbHA
nporpama aucuuiuling «lHpopMaTika Ta OCHOBH KOMII' IOTEPHOTO MOJIEIIOBaHHSA», B SIKI BKa3aHi
JIaTHOCTHYHI I[UII BUBYEHHS JUCIUIUIIHU, C(OPMYNIbOBaHI y BUIVIAJI 3arajbHUX 1 CIeliajIbHO-
NPEeIMETHUX KOMITETeHLIN, NOHATIHUNA anmapaT AMCLUUIUIIHY, 1I MOJIYJIbHO-TEMAaTHYHA CTPYKTYpa,
NepertiK peKOMEHJOBAaHOT JIITepaTypu.

Hpyea cmadis oudakmuuyno2o KOHCMPYIO8aHHA Tiependayae yTOUHEHHs IiIeld BUBYEHHS
HaBYaJIbHOT JMCUUIUIIHM y BUIIAJI pe3yibTaTiB HaBuaHHs (Learning outcomes), y3roakeHHS
1JIeH, 3MICTY, METO/IiB, (hOpM, 3aCO01B HABUAHHS 1 1IArHOCTUKH SKOCTI HABYaHHS JUI KOXKHOI TEMU

HaBYaJbHUX MO/YJIIB;

JUCHUILIIHHA.

BHU3HAUYCHHA

OpraHizaiiifHO-TIeIarOT1YHUX  OCOOJIMBOCTEH BUBYCHHS

Jlis yTOuHEHHs 1Iell BUBYEHHS HaBYAJIbHOI JUCIUIUIIHU Y TepMiHaX pe3y/ibTaTiB HaBYaHHS
CKopucTaemMocs po3podbneHumu y [21] rakcoHomisimu mineit (quB. Tabmui 2 ta 3).

Taomumst Ne 2.
KorniTuBHi pesyiabtaru HaBuaHHs IT-qmucunmiiinm (3a MmoangikoBaHOK TAKCOHOMI€I0
Bayma)
KorniTusHi IT-3HaHHs
NMpouecu DakTHYHE KonnenryajabHe IIpouenypue
Mam’saTaTn Hanae o3nauenns HazuBae ocHOBHI BUMOTH JI0 DITMCY€ alTOPUTMH BUKOHAHHS
ocHoBHUM TepmiHaMm IT-  |[T-npoxykris. Onmcye DCHOBHHUX TEXHOJIOTIYHUX
JUCLUIITIHA anroput™ po3pooku IT- bnepatiii y cepemosuii 1113
IPOAYKTY
PosymiTn Hasusae IT-npoaykTu Onucye npu3HaYeHHS Orucye TeXHONOTI4HI TPUHOMH
npodeciiinoi ramysi Ta neBHUX I T-ipomykTiB 1t it po3poOkwm meBHOTO IT-
Bignosigni M3 m1s ix BUKOPHUCTaHHSA Yy TPOYKTY
CTBOpEHHS npodeciiiHiil ramysi
3acTocoByBaTn |Kiacudikye Ormncye criocodu Bimdbopy  DIUCY€E TEXHOJOTII0 CTBOPEHHS
inpopMaTruHi npoayktd |II13 Ta 3acrocyBaHHs mpodecitinoro IT-mpomykTy 3a
ta II13 npodeciiinoi po3pobiieHux IT-mpoayKTiB BiAMOBIAHUMHI BUMOTaMH Ta i3
JUSITTEHOCTI y npodeciiHii ramysi BacTocyBaHHSM riesHoro 1113
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IIpoooeoicenns maon. 2

IIeBHOTO TIpodeciitHoro

IT-nponyxry

npodeciitnoro IT-poxykry,
TEXHOJIOTII0 HOT0 pOo3pOOKHU

AnanizyBaTu Binbupae indpopmaririro Hudepentitoe iHpopmarliiro CTPYKTypye KOHTCHT
Ju1st KoHTeHTty IT- mutst KouTeHTy [T-ponykty [10decitinoro IT-nmpoxykry
HMPOAYKTY

OuinoBaTn HasuBae nepeBaru ta Baau |Aprymentye BuOip 113 st DuiHioe po3poOiieHuii mpoeKT
nesHoro IT-nponykry PO3pPOOKH MEBHOT'O pocdeciitnoro IT-npoaykry
BIJIMTOBITHO 110 BUCYHYTUX |mpogeciiinoro IT-mpoaykry BiAmoBigHO A0 BUCYHYTHX
BHMOT J10 TIpo(heCciifHOTO sMor Ta oOpanux 1113
IT-nponykry

CTBOpIroBaTH CTBOpIOE aHOTALIIIO 1O IIpoexTye BUMoru no CtBoproe npodeciiinmii IT-

TPOIIYKT 32 PO3POOICHIMH
BUMOTaMH y CEPEIOBUIIII
nesHoro 1113

Tabmuis Ne 3.
Pe3yibTaTi HaBYaHHS 32 TAKCOHOMI€I0 YMiHb IPOAYKTHBHO-TEXHOJIOTTYHOI JiTIbHOCTI
PiBHi
Kpurepii PyeR— - = = =
Onepanivinnii | Texnoaoriynuii | IlpoaykTuBHMii KpeatuBuuii
Hinenoxaanan |Po3’sicHioe Dopmyiroe Busnauae Bussisie ocoOimuBocTi
HA IPU3HAYEHHS TEXHOJIOT14HI [T |(PyHKIIOHAIbHE (mpu3HaYeHHS Ta
OKpEeMHX ctBopeHHs IT- NPU3HAYEHHA Ta  |BUMOTH)
TEXHOJIOTIYHAX  |[IPOAYKTY OIHCy€e MOXIUBI  [po3pobmoBanoro IT-
ornepatiii B 3aCTOCYBaHHS HIPOAYKTY
cepenosui 1113 PO3pO0IIIOBAaHOTO
IT-npoaykry
IMpoexryBanns [Kopucryerbcs Kopucryerbcs [Tin6upae madnon |Mogemntoe IT-iponykt
CTaHIapTHUMM  |cTaHfapTHUMU  |[T-mpoaykry 3a 3arajJibHUMH
onepaniiHUMU  |1a0JIOHAMHU 3T1JHO 3pa3Ky BHUMOTaMU
m1abJI0HaMu TEXHOJIOT1YHOT
IISUIBHOCTI
Binoip Kopucryerscs 3HaXOUTh Ta 3HaXO/UTb, 3HaxX0/AUTh, BIIOUpaE,
KOHTEHTY iH(popMalli€to, BiZIOupae BiJIOMpae Ta CTPYKTYpye Ta/abo
Ha/1aHOIO NOTpiOHY CTPYKTYypYe€ CTBOPIOE NOTPIOHY
BHKJIaJJaueM iH(popMalliro noTpioHy iHpopMallio
iH(OpMalio 3riHO
3pasKy
Buznauennss  |Kopucryerbcs Ob6wupae 113 13 CamocTiitHo CamocriitHO 00Oupae
IHCTPYMEeHTY Ta|3alporOHOBAaHUM [3aNpoIloHOBaHOro [00upae I113; 3Hae  |HalOUIBII IPUIATHUI
piBHS II13; Bonoxie nepesiky; BUIbHO |Ta BiibHO Bonofie (113 (oxuu abo kingbka
BOJIOAiHHA OCHOBHUMU BOJIOJIIE CTaHJIapTHUMHU IHCTPYMEHTIB); 3HAE
IHCTPYMEHTOM |HABUYKaMH HaBUYKaMU TEXHOJIOTISIMU Ta BIJILHO BOJIOJIE
pobotu y pobotu y po3pobkwu IT- TEXHOJIOTISIMHU
CepeIOBHIILI CepeIOBUIILII MPOAYKTY y po3pobxu IT-
uporo 113 uporo 1113 CepeIOBUIIlI IILOTO [IPOAYKTIB Yy
113 CEPENIOBHIII I[HOTO
113
CrBOpeHHst Brocuts 3minn  |CtBoproe IT- CrtBoproe IT- [IpoekTye Ta cTBOprOE
NMPOAYKTY 110 BXKE HPOAYKT 3a MPOAYKT 3a IT-nponykr 3a
ctBopenoro IT-  |gomomororo 3pa3KoM Ta 3araJilbHUMH
IIPOAYKTY 3a IHCTpYKLT dbopmanizoBaHUMU |BUMOTaMHU
JIOIIOMOT 010 BUMOTaMH
IHCTpYKILii
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IIpoooeoicenns maon. 3
Peduiexcis Ouminroe Oninroe Ouinroe Po3pobmnsie popmanbhi
e(hEeKTUBHICTH e(EeKTUBHICTh po3pobnenuii IT-  |kpuTepii omiHIOBaHHS
BUKOHAHHS BJIaCHOI IPOAYKT 3TiJHO i3 |po3pobienoro IT-
OKpeMUX TEXHOJIOTIYHOT ~ [3pa3KoM Ta y MPOAYKTY Ta OIHIOE
TEXHOJIOTIYHUX  |IIsUTLHOCTI 32 BIJIOBIAHOCTI 10 |Hioro
omeparii KPUTEPISIMH Yacy [BUMOT
Ta KUTBKICTIO
MTOMMUJIOK
ITogani TakcOHOMIi, OKpIM OCHOBHOTO iX MpU3HAYCHHS — (HOPMATI30BAHOTO IOJaHHS
pe3yabTaTiB HAaBUAHHS, — MOXKHA BHUKOPHCTOBYBATH SK KpPHUTEpil HIOAO SKOCTI BUKOHAHHSA Ta

OLIIHIOBAHHS PE3y/IbTATIB JIarHOCTUYHHUX 3aBJIaHb (TECTOBUX, MPAKTUYHHUX Ta 3alIKOBHX). 3a
JIOTIOMOTOFO IIUX TaKCOHOMIiK C(HOPMYITFOEMO pe3yJIbTaTH HaBYAHHS AMCHUILIIHN «[HQOpMaTHka Ta
OCHOBH KOMII IOTEPHOTO MOICIIIOBAHHS» y TEPMIHAX «3HATH — yMITH.

VY pe3yibTari BUBUCHHS HABYAIBHOT TUCIUTUTIHH CTY/ICHTH TIOBHHHI:

Snamu:

e O3HA4YeHHS OCHOBHUX TEPMIHIB HABYaNbHOI JWUCHUILTIHK:  iH()OPMANIHHO-TEXHOIOTiYHA
JisUbHICTB, iHQOpMaliiiHa cucrema, iHpopMmaliiiHi TexHosorii mpodeciitnoi nismbHOCTI, [T-cTanmapr,
iH(hopMaTHIHUI podeciifHui TPOIYKT, KOMIT FOTepHa rpadidHa MOJElNb;

e craHjapTH 3 iHOopMaLiiHIX TEXHOJIOTIH, 110 BUKOPUCTOBYIOTHCS B apXIiTEKTypHiil ramysi;

® CTaHJApTHI, TEXHIYHi, TEXHOJOTiYHI, €CTETUYHi, ETHYHI BHMOTH JI0 PO3POOKH 1HPOpPMATHUHHX
npoecifHuX MPOMYKTIB (TEKCTIB, pO3paxyHKiB, Mpe3eHTaIliid, OyKiIeTiB, rpadidHuX Mojenei, KpeclIeHUKIB,
apXITeKTypHHUX KOMIO3HUIIIH, pe3eHTalliHHUX IIaHIIETIB TOIIO);

® TIPUHINIH, PEKAMH pOOOTH, OCHOBHI TEXHOJOTIUHI TpUHAOMH POOOTH Y CEepeAOBHIII
IHCTPYMEHTANbHUX MPOTPaMHUX 3ac00iB, 10 BHKOPHUCTOBYIOTBCS Uil PO3POOKH  iH(HOPMATHYHUX
npoeciiHUX MPOAYKTIB B apXiTEKTYPHil ramysi;

® TEXHOJOTil TPOEKTYBaHHS Ta CTBOPEHHSA iH(OpMATHYHUX TMpO(eciHHUX MPOAYKTIB B
apXiTEeKTypHIH Taiys3i.

Buimu:

e chopMyIIOBaTH BUMOTH JIO MPOCKTYBAaHHS Ta PO3POOKH IMEBHOTO iH(POPMATHYHOTO TPOIYKTY
npoecifHOro MpU3HAYEHHS;

e 3HaiiTH, BifiOpaTH, hopManizyBaTu iHpopMalliro s ctBopeHHs nesHoro [ T-npoaykry;

e pospobusatu IT-poxaykTn mpodeciiHOro Npu3HaYeHHS 3a MEBHUMH BHMOTAMH 1 palliOHAIEHOIO
TEXHOJIOTIEIO:

— CTBOPIOBaTH TEKCTOBI JOKYMEHTH HpodeciiHOl CIpsIMOBAHOCTI PI3HOTO  CTYHEHS
CKJIQIHOCTI;

— BUKOHYBaTH pO3paxyHKH, ¢QopmamizyBatn Ta Bi3yalidyBaTh JaHi 32 JIOTIOMOTOIO
€JIEKTPOHHUX TAOJHILIb;

— PO3pOOJIATH IM3aiiH Ta CTBOPIOBATH KOMII IOTEpHI Mpe3eHTalii Ta myOikauii npodeciiiHoro
NPU3HAYCHHS,

— OyayBaru cknagHi rpagidui 300paKeHHS B CEPENOBHII IMporpaM poOOTH 3 PacTPOBOIO
rpadikoro Gimp, Adobe Photoshop;

— CTBOPIOBATHU apXiTEKTYPHI KOMITO3UIIiT B cepepoBuiii nporpamu SketchUp;

— CTBOPIOBATH KPECJIICHUKHU Ta TBEPAOTUIbHI Mojeni B cepenopuiiii CAITP AutoCAD,;

— OyayBaru rpadiuni npuMiTHBH Ta KpecieHukn B cepenosuiii CAITP Allplan;

— TOTYBaTH apXiTEeKTYpHI Mpe3eHTaliiHi MaTepianu (IUIaKaTH, IUIAHIIETH) 32 JIOTIOMOTOI0
nporpam Gimp, Adobe Photoshop;

e ormiHoBatH po3pobneHi IT-mpoaykTH 3a pPI3HUMH KPUTEPisIMU (BUMOTAaMH, paIliOHAILHICTIO,
e(eKTUBHICTIO, OOpaHUM IHCTPYMEHTOM TOIIIO);

e CTBOPIOBATH aHOTaLiIO A0 po3podneHoro IT-mpomykTy.
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3rifHO 3 NPHU3HAYEHHSM HACTYMHOrO KPOKY /i KOXKHOI T€MH HaBYAJIBbHOTO MOMYIIO
y3roJMMO Pe3yJIbTaTH Ta 3MICT HABYAHHS 3 METOJaMH Ta (JopMaMU HABYAHHS Ta J1aTHOCTUKH HOTO

pe3yibTaTiB (K MpUKIaa, AUB. Ta0I. 4).
Taomums Ne 4.

IMpuxaan y3roaxkyBajJbHOI Ta0/IU1LI 32 TEMOIO

Haszea OcHOBHY KOMII’IOTEPHUX TEXHOJIOTii POEKTYBaHHS.
CTBOpeHHS apXiTEeKTYPHOI KOMIIO3UILII 32c00aMH TPUBUMIPHOI KOMII’IOTEPHOL
rpadiku

CTyneHrT:

e Jla€ 0O3HAYEHHS OCHOBHUM TEpMiHAM TPUBUMIPHOI KOMIT I0TEPHOI rpadiku;

e aprymenTye BuOip 113 aist po3poOku meBHOT apXiTEeKTYPHOT KOMITO3HIIIT;

® CKJIQJIa€ 1 KOPUCTYETHCS aITOPUTMOM MOOYIOBH rpadiyHOTO 300paKeHHS;

® HA3WBA€ MEPEBArk Ta BUALISAE BaH MEBHOI apXiTEKTYPHOI KOMITO3HIII{ BiIIIOBITHO 0
YUHHUX BUMOT;

® CTBOPIOE KPECIEHUKHU Ta TPUBUMIPHI MOJIeJI 32 IEBHUMU BUMOTaMH.

Pesynomamu
HABYAHHSL

Bizyamizamis KoMIT'IOTepHOro 300pakeHHS. ['eoMeTpuyHe MOJENIIOBAaHHSI Y
noOy10B1 JTiHIIHUX 300paxkeHb 3acobamu koMl 10TepHoi rpadiku. [loHATTS anroputmy
no0y0BH IpadiqHOr0 300paeHHs. APXITEKTypHE HPOCKTYBAHHS 3 BHKOPUCTAHHSIM
muHaMigHOT Mojeni. OCHOBHI CKJIQJOBI CHCTEM aBTOMATH30BAaHOTO IPOCKTYBAaHHS
(CAHP) Ormsap CAIIP apx1TeKTypHo 6yzuBeJILHoro TNPU3HAYCHHS. [Iponpierapue Ta
BinbHe I3 1151 CTBOpEHHS apXiTEKTYPHOI KOMIIO3HIIIIL. CDYHKHIOHaJ'IBHl MO>KITUBOCTI,
nepeBard Ta HEOOJIKM TPOrpaMHUX 3aco0iB 1 TEXHOJOTiH apx1TeKTypH0r0
TIPOCKTYBAHHSL. CepenoBumie nporpamu  SketchUp: ¢yHKIIOHATBHI MOMJIHUBOCTI,
iHTepeiic, IHCTPYMEHTH, peXuUMU poboTH. TexHomori (bopMyBaHHs[ apXITEKTYPHUX
KOMTIO3UIIi}l 3ac00aMu TPUBUMIPHOT TBEPIAOTIIbHOT KoMIT 10TepHoi rpadiku. [ToOynosa
KPECJEHUKIB 1 TPMBUMIPHUX MOJIeNei 3a gornomMoroto nporpamu Sketch Up.

3micm

Jlexuist Ne 2.3.«OCHOBM KOMIT'IOTGPHHX TEXHOIOTi NMpOEKTyBaHHA. CTBOPCHHS
apXITeKTYPHOI KOMITO3ULIIT 3aC00aMH TPUBUMIPHOI KOMIT FOTEPHOI Ipad)ikm».

[Tpaktuyna pobora Ne 2.2. «[loOynoBa TBepAOTUILHUX NMPUMITHUBIB Y CEPEIOBUILI
nporpamu SketchUp».

JlabopaTopna pob6ota Ne 2.3. «CTBOpeHHsI apXiTEKTYPHOI KOMIO3HUIIIT B CEPETOBUIIT
nporpamu SketchUp».

JlaGopatopHa pob6ota Ne 2.4. «IloGymoBa apXiTEeKTypHOI MOJENi CaJ0BOro
OYJIMHKY»

IToTouHE TeCTyBaHHS.

OriHroBaHHS BUKOHAHHA 3aBJJaHb JI0 IPAaKTUYHUX POOIT 3a MEBHUMH (POpMaTbHUMU
KPUTEPISIMHU.

3axuCcT NPaKTUYHUX 1 J1a00paTOpHUX POOIT.

ma
NIT1IINneA1ITIa

3acobu
oiaenocmuxuy| Dopmu HABUAHHS

Memoou ma

Opeanizayitino-nedaeociyni  0cooOIuBocmi  nposedeHHss  3aHAmb.  JIeKIIAHI  3aHATTS
MIPOBOJIATHCS SIK OTJISJIOBI MPOOJIEMHO-HACTAHOBYI JIEKIii, HA SIKUX BUKJIa/1a4 PO3KPHUBAE CHEUUDIKyY
1H(pOpMaLIHHO-TEXHOJIOTIYHOI AISUTBHOCTI apXITEKTOpa y KOHTEKCTI Horo mpodeciiHol AisIbHOCTI,
aKIEHTye YBary CTYICHTIB Ha BHMMOTM JIO CTBOPEHHsS IE€BHUX I1H(QOPMATUYHUX TPOIYKTIB
npodeciiHOro MpU3HAUEHHS, OMKUCYE KOMIT IOTEPHI TEXHOJIOTIi MPOEKTYBAaHHS Ta PO3POOKHU TaKUX
MPOAYKTIB, XapaKTepu3ye 1HCTPYMEHTAJIbHI MPOTrpaMHi 3acO0M JJIs iX CTBOPEHHS, HAJa€ MEeperiK
HaBUYaJLHOI JIiTEpaTypu Ta BeO-pecypciB i camoHaB4YaHHS. KoKHa JIEKIlis CyMpOBOKYETHCS
MYJIbTUMEIIMHOIO TIPE3eHTALII€IO.

Jlnis mpoBeIeHHS IPAKTUYHUX 3aHATh BUKOPUCTOBYIOTHCSI METOJIMYHI MIJXO/H, 1110 OMHCAHI y
Teopii TEeXHONOTIYHOTO HaBuaHHs iHpopmartuku [11]. i migxoau CKIagarOTh METOAUKY HaBYAHHS
MPOTYKTUBHO-TEXHOJIOTIYHOI JisIbHOCTI. Y poOoTi [21] mi miaxoaM aganToOBaHO 10 METOIUKH
HaBYaHHS Y BUILIN KO Ta BU3HAYEHO Y TaKHH crocio:
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o Onepayitinuti nioxio. MeToro miaxony € BiANpauioBaHHI OKPEMUX TEXHOJOTTYHUX MPUIHOMIB poOOTH
y cepenoBumii 13, o3HaifoMmieHHs 3 TOTOBHUMH MIabiaoHaMH, (pOpPMyBaHHS YMIHb CTBOPEHHS KOHTEHTY 3
BigiOpanoi iHpopmanii. Lleil miaxim 3acTOCOBYeTbcS y THX BUMNAAKaxX, KOJMM CTYACHTH Majlo 3Haiomi 3
HpPOrpaMHHUM 32C000M a0 MPOAYKT, 110 CTBOPIOETHCS, € JOCUTh CKIIAHUM 1 HOTpeOye MOETAHOI PO3POOKH.
3a3BH4ail BUKOPUCTOBYETHCS Ha TEPIIOMY-APYTOMY MPAKTHYHOMY 3aHSTTI HABYATEHOTO MOJIYJIS.

o Texnonoeiynuil nioxio. Mera migxoxy — copmyBatu nodatkosi [T-yMinHS po3poOku mpodeciitHoro
inpopmaruuHoro mpoaykry. CTyJA€HTH BHUBYAIOTh BUMOTU 10 IT-MPOAYKTY, OMAaHOBYIOTH TEXHOJOTIIO
po3pobku IT-mpoaykTy 3a IHCTPYKI€I, HATAHOK BHKIATadeM, KOPHUCTYIOThCS TOTOBHMH IIaGIOHAMH.
Takok MOXYTh BIANPAabOBYBATHCA YMIHHS TIOMIyKy Ta BigOopy iHGopMarii a1 KOHTEHTY.
BHUKOpUCTOBYETBCS HA MOYATKY BUBUCHHS MOJIYJISL.

o [IpodyxmusHui nioxio. Meta miaxony — ¢hopMyBaHHSA 3HaHb Ta BiAIPAIOBAHHS PEHPOTYKTUBHUX
yMiHb pPO3po0KH mnpodeciiinoro IT-mpoaykTy 3a 3pa3koM Ta HagaHuMH BuMoramu. Llell migxin
BUKOPHCTOBYETHCS JUIA 3aBJaHb 3 CAMOCTIIHOI a00 iHAMBiMyansHOI poboTH cTyAeHTiB. OWiHIOETHCS poOoTa
CTyJeHTa SK BUKOHABIISI — YMIHHA BifiOpaTyl MEBHUIA MIa0JIOH Ta CTWIh 32 HaJJAaHUMH BHMOTaMH; YMiHHSI
3HAWTH, BiIIOpaTH Ta CTPYKTYPyBaTH iHPOPMAIIIO I KOHTEHTY.

o Kpeamuegnuii nioxio. Meta miaxony — pOpMyBaHHS MPOEKTYBAIBHUX, JOCITITHUIBKUX Ta TBOPUUX
3maTHOCTEH cTydeHTiB. Llell miaxix BUKOPUCTOBYEThCS [UIS 1HAWMBIAyalbHOI POOOTH CTYIEHTIB Ta
nependadae caMOCTiiHE TPOEKTYBaHHS Ta CTBOpeHHsS mpodeciitHoro [T-mpomykTy cryaentoMm. Buxmamaa
(dbopmyItoe cTyAeHTy nuiie 3aranbHi Bumord 1o [T-npoaykry. CTyAeHT BiANpanboBy€e BCi eTany CTBOPEHHS
IT-nponykty: mocTaHOBKY 3a1adi, pOPMYIIFOBaHHS BUMOT, Bif0ip Ta CTpyKTypyBaHHS iHpopmMalii, BuOip abo
CTBOPEHHSI HOBUX IIAOJIOHIB, pO3pOOKY MPOAYKTY, TECTYBaHHS MPOAYKTY TOLIO. 3aBAaHHS 32 KPCATHBHUM
HiIX0JI0OM MOXYTh HaJaBaTHCs HE BCIM CTyJCHTaM, a JIMIIE THM, XTO MAa€ BHCOKHIl PiBeHb HaBUAJIbHHUX
JOCATHCHbD.

Bei nupmaktuyni mMatepianu A Kypey: poboua mporpama, TeKCTH Ta Mpe3eHTallii JeKIii,
METOAMYHI MaTepiaiu 10 BUKOHAHHS TMPAKTHYHUX POOIT, 3aBHaHHA JO CaMOCTIHHOI poOOTH,
NepeniK 3aJiKOBUX 3aBJaHb, MOJYJ TECTiB, IJIocapiil 3 Kypcy, nepemnik 0i6miorpadiuHux prepen
30epiraroThbesl 'y JIOKAJIbHIA Mepexl KOMIT I0TepHOi J1abopaTtopii kKadeapu apxiTeKTypHu, 10 SKOi
CTYJIEHTU MalOTh JOCTYIN Ha MPAKTUYHHUX 3AHATTSIX.

3aiikoBe 3aHATTA TPOBOAUTHCA SK TPAKTUYHA PoOOTa 3 BHUKOHAHHS KOMIIETEHTHICHUX
3aBlaHb. Taki 3aBIaHHS BHUKOHYIOTbCA CTYIACHTAaMH TIPOTSATOM OfAHIE]T Tapu Ta MaloTh
IIPOJIEMOHCTPYBATH OMAHOBaH1 MPOTATOM HaBYaHHS 1H(POPMALITHO-TEXHOJIOTTYHI YMIHHS PO3pOOKH
iHQOpMAaTUYHUX TPOAYKTIB mpodeciiiHoro mpusHaueHHsa. J[s KOXKHOTO 3aBHaHHS BUKJIaAay
po3po0bisie (hopMalibHI KPUTEPIl OLIHIOBAHHS, 32 SIKUMH BUCTABISETHCSA TE€BHA KIIBKICTH OalliB
(pedTHHTOBA OLIIHKA).

Hapenemo mpukiiaaym KOMIETEHTHICHUX 3aJIKOBUX 3aBJaHb.

I. PozpaxynkoBo-rpadiuna pobora, sika Ma€ Taki eTanu (CKJIaJ0Bi) BAKOHAHHS:

1) [To6ymoBa koMt roTepHOi 3-D Mozeni koTemkHoro OyanaKy B mporpami Sketch Up;

2) IToObyznoBa cuTyaliifHOi CXeMH, TeHEpaIbHOTO IIJIaHy CaJAnOHOI MIISHKY, TUIAHIB, PO3pi3iB,
¢acaniB, HAOUHOTO 300pakeHHs (IEPCIIEKTUBH) OYANHKY;

3) Po3poOka turanmietHoi excrio3uiii (600x840) koremkHoro OyauHky B mporpami Adobe
Photoshop;

4) 3axuct BukoHanoi PI'P.

II. Cxnaganus icnuTy (BUKOHAHHS €K3aMEHAIIIITHOTO 3aB/IaHHS ):

1) CxiajanHsi TEMaTUYHOTO JIaTHOCTHYHOTO TECTY

2) Po3poOka 3a1aHoro TeMaTHYHOrO KajabKynaropa y nporpami MS Excel;

3) IToGynoBa koM’ toTepHOi 3-D Mozeni cagoBoro OyauHKY y cepenoBuli nporpamu Sketch
Up;

4) PenaryBanHsl pacTpoBOro 300pakeHHs ((0TO0): MiABHILEHHS HOTO SKOCTI Ta BUAAJICHHS
3aiiBorO; cTBOpeHH: edekTy tilt shift; ctBopenns perpo-doro.

PesynbraTom npyroi cragii JUIaKTUYHOTO KOHCTPYIOBAHHS € poOoua HaByallbHA IMporpama
muciurIiay «[HpopMaTrKa Ta OCHOBH KOMIT FOTEPHOTO MOJICTIOBAHHS», SIKa MICTUTh 3arajbHi 1Tl
BUBYCHHS [HCLUMIUIIHM, BH3HAU€HI Yy TepMiHaX KOMIIETEHIIil, Ta pe3yJbTaTH HaBYaHHS,
CTPYKTYpPOBaHUHU 3a MOAYJISIMH, TeMaMH Ta (opMaMH HAaBYAJIBHOI MISUIBHOCTI 3MICT HAaBYAJIBHOI
JTUCHUILTIHU (TIEpeNiK JEeKIil, MPaKTUYHUX 1 Ja00paTOpHUX 3aHATh, 3aBJaHHS 10 1HAMBIAYyabHOT
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Ta CaMOCTIHHOI pOOOTH CTYJIEHTIB), TMEPENTIK HABYATHHO-METOJUYHOTO 3a0€3MEeUeHHs, TMEepelTiK
3ac00iB 1IarHOCTUKH HABYAIBHUX JIOCATHCHD CTYJICHTIB.

Tpers cragis AUAAKTUYHOTO KOHCTPYIOBAHHS - CMadiss OUOAKMUYHO20 AHANI3Y Ma KOPeKyii
smicmy IT-Oucyuniinu onarae y BU3HAYE€HHI BIIMOBIIHOCTI pO3pOOJICHUX HABYAIBHOI Ta poO0Uu0i
HaBYaJbHOI  Iporpam IT-gucuunninu KpUTEPISIM  JUAAKTHYHOTO KOHCTPYIOBaHHS.
BukopucroByroun mani Kpurtepii, BHKIagad abo eKCHepT pOOUTHh EKCHEePTHHH BUCHOBOK IIPO
MO>KJIUBICTh BUKOPHUCTAHHS TaKUX HaBYAIBHUX MPOTpaM y HaBYaJIbHOMY IIPOIIECI.

3MicT po3po0JIeHMX HAaMU HaBYaJbHOI Ta poOOYOi HABYAIBHOI MPOrpaM JUCIHILTIHH
«IHopmaTrka Ta OCHOBU KOMII’ FOTEPHOTO MOJICIIFOBAHHS» BIJIIOBIIa€ TAKUM KPUTEPIIM:

® pezynomamusHocmi — ckoHcTpyioBaHa [T-gucumiuiina € mpodeciiHO OpieHTOBAaHOIO, 3araibHa
MeTa — (QopMyBaHHS Ta pO3BUTOK 0a30BOi (axoBo-iHHOpPMATHYHOT KOMIETEHTHOCTI MaiOyTHHOTO
apxiTeKTopa — Y3ro/DKeHa 3 pe3ylbTaTaMd HaBYaHHA, $IKI MepeBIpsAIOThCS y QopmanbHuil crocio;
TEXHOJIOTIYHUH 3MICT HAaBYAJIBHOI JUCIUILIIHK CIIPHSIE MiJBUIICHHIO MOTHUBAIIIT CTYJICHTIB 10 CAMOHABYAHHS
Ta CaMOYIOCKOHAJICHHS B TaTy3i iHpOpMaIiifHUX TEXHOIOTIH;

®  KOHCMPYKMUGHO! yinichocmi — 3MICT HaBYaJbHOI JUCIMIUIIHM € MOJIYJIbHHM; pe3yJbTaTh
HaBYaHHS c(h)OPMYJIbOBAHO 3a TPaBUIIAMHU LITHOBUX TAKCOHOMIif; 3alI0YaTKOBYEThCS HABYAHHS TEOPETHUKO-
HACTAHOBYOIO JICKII€I0, MPHCBSYCHOI pO3’SICHEHHIO OCHOBHMX TIOHATh Ta AWAAKTHYHHX 3amad IT-
JUCLUIUTIHY;, TIepe0ayeH0 BUKOPUCTAHHS PENpPONYKTUBHUX Ta NPOAYKTHBHUX METOJIB HAaBUAHHS 3a
PIBHSMH TPOAYKTUBHO-TEXHOJIOTIYHOI TiSUTPHOCTI; Y3TO/DKEHO Pe3yJIbTaTH HaBUYAHHS, 3MICT, METOTH, (hopMu
Ta 3acO0M HAaBUaHHS 1 JIarHOCTUKW; HAsSBHI HABYAIBHO-METOAWYHI Marepiaiiu (TEKCTH JEeKIlii, MEeTOIWJHI
HACTaHOBH JI0 BUKOHAHHS MPAKTHYHHX 1 J1a00PaTOPHUX POOIT, TECTH);

® payioHanbHOCmMi — HaBYAIbHA TIPOTpaMa TUCIUILIIHU HE € IMepeBaHTAKEHO, TOOTO 00CAT 3MicTy
HaBYaHHs (HaBYaJHHOTO MaTepiany) AUCIMILIIHA BiJIOBIAa€ YACOBHUM 1 JIOTIKO-CTPYKTYPHUM OOMEKCHHSM.
SIKIIO CTYJEHT HE BCTUTAE€ BUKOHATH 3aBJAHHs BIPOJIOBX MPAKTHYHOI YM J1AOOPaTOpPHOI poOOTH, TO BiH
MOJK€ HOT0 TOpOOUTH 3a paxyHOK 4acy IUIsl CaMOCTIHHOI poOoTH (BifBeeHa KUTBKICTh TOJUH A€ 3MOTY ITIe
3po0HTH);

® peanizosanocmi — JUIA CTYJACHTIB CTBOPEHO 1H(OPMAIIIITHO-OCBITHE CEPEOBHILE, SIKE peali3ye yci
HeoOXi/HI opraHi3amiiHO-TIearoriyHi yMOBH Ta 3a0e3leduye CTYACHTIB yciMa MOTPIOHUMH TEXHIYHHUMH,
HNPOrPaMHUMH Ta JUIAKTHIHHUMH 3ac00aMu;

® nobinbrocmi — 3MicT HaBYaHHA |T-gucnururian Mae (yHIaMEHTATFHO-TEXHOJIOTIYHIHA XapakTep i
HE3HAYHOI0 MIpOI0 3aJISKUTh BiJI BUKOPHCTOBYBaHWX cryneHTamu Bepciid 113 Ta omeparmiiiHoi cuctemu
KOMIT'I0Tepa. AJDKe TMiJl 4ac HaBYaHHS BHUBYAIOTHCS HAcaMIlepe]] He THCTPYMEHTH, a TEXHOJOTii CTBOPEHHS
IT-nponykriB, Y pa3i OHOBIIEHHS TEXHOJIOTIHM 3MiCTOBI MOIYJIi 1 TEMH MOXYTb KOPET'YBaTHCS, 3aMIHIOBATUCS
abo jomaBaTucs.

OHoBIIEHa 3a TEXHOJIOTIEIO JUJAKTUYHOrO KoHCTpytoBaHHA [T-nucuuruiin npodeciiinol
HiATOTOBKM Ta BIJNOBITHO 10 CYYaCHUX peaslii 3acTOCyBaHHs 1H(POpPMALIHHUX TEXHOJIOTIH Yy
apxiTEKTypHOMY [U3aiiHI HaBYajbHa JUCHUIUIIHA «[HpopMaTHKa Ta OCHOBU KOMII IOTEPHOTO
MO/ICJIIOBAHHS» BIIPOBAKEHA y HaBUaIbHMNA mporuec BoceHu 2016 poky (3-it cemecTp miroTOBKU
MalOyTHIX apXiTEeKTOpiB) y ckiaal HaBuyampHOro miaHy MiATOTOBKH 3700yBadiB BHUIOI OCBITH
Ne HB-5-191/16 ramy3i 3nanp 19 "Apxirekrypa Ta OyIiBHUUTBO" HampsMy miArotoBku 191
"Apxitektypa Ta  MictoOynyBaHHs" 'y HaBuanbHO-HayKOBOMY  IHCTUTYTI  AepormopTiB
HarionansHoro aBianiiHoro yHiBepcuteTy. [lepiimii UK BUBYSHHS 1€l AMCIMILIIIHU 3aCBIIYUB
MPaBUJIBHICTD 1 [I€BICTh 3aKJIaJeHUX B HIH KOHIENTYaJIbHO-3MICTOBUX 3acaj Ta TIOKa3aB
MiBUIICHHS SKOCTI Ta €)eKTUBHOCTI HABYAILHOTO TMPOIIECY Ta HOTO pe3yabTaTiB.

Otxe, mpencraBlieHa y Mik myOmikamii TEXHOJOTIA MUIAKTHYHOTO KOHCTpyroBaHHs IT-
JUCLUIUTIH TpodeciiHol MArOTOBKM MaOyTHIX apXiTEKTOPIB MOJIATae y peanizalii TakuxX KpOKiB,
SIK1 Ma€ 301HCHATHA BUKIAMay:

1. BusHauutn 3araneHy Mery BuBYeHHs I[T-pucummuiinm sk QopMmyBaHHS Ta PO3BUTOK (haxoBO-
iHpOpMATHUYHOI KOMIICTEHTHOCTI Ta 1H(OPMAILIHHOI KyJIbTypH MaWOyTHBOTO apxiTEeKTOpa; PO3pOOUTH
Mozenb  (haxoBo-iHPOpPMATHYHOT KOMIIETEHTHOCTI B 3alie)KHOCTI Bif 3MicTy 1 3amaud mpodeciiHol
iH(pOPMATHYHOI AiSTLHOCTI.

2. Po3pobutr MOAyNBbHO-TEMATHUHY CTPYKTYpy 3MmicTy IT-aucuuIuIiam, Ae mepiua TeMa Mae OyTH
TEOPETHYHOIO (PO3KPHUBATH TOHATTEBO-TEPMIHOJOTIUYHUIN amapaTt [T-mucnuroiiag), BCi iHIN — TpaKTHYHI
(IpOeKTyBaHHS Ta CTBOPCHHS IIEBHOTO 1HPOPMATUYHOTO MPOIYKTY MPOPECiiHOrO NpU3HAYCHHS).
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3. BusHauutu BimmoBigHi IT-cTaHmapTH, 10 BHKOPHUCTOBYIOTBCS Ui CTBOPCHHS 1H()OPMATHUYHUX
MPOAYKTIB MpodeciiHOro NpH3HAYCHHS; HAa I1X OCHOBI c(hOpMyBaTH 3MICTOBE HANOBHEHHS KOXHOTO
HABYAILHOTO MOJYJIO 3a YOTHPMA KOMIOHEHTAaMH — iH(MOpMAIiiiHUM, TEXHOJOTIYHUM, OIEepalliiiHUM,
KYJIBTYPOJIOTI9HUM.

4. Po3pobuty HaBuanbHy mporpamy IT-aucrumminmg.

5. Bu3HAauuTH MiarHOCTHYHI pe3yabTaTd HaBYaHHS s BCiel IT-IUCIMIUTIHK Ta 32 KOXKHOK TEMOIO.
Jug mporo ciixm moOymyBaTH TaKCOHOMIIO pe3yibTaTiB HaBuaHHS abo X amantyBaTu st maHoi IT-
TUCTIHUITIIHN TakcoHoMii [ T-3HaHb Ta yMiHB IPOYKTHBHO-TEXHOJIOTIYHOT MisTbHOCTI (Tabmuti 2 Ta 3).

6. 3a KO)KHOIO TEMOIO Y3TOAUTH pe3yIbTaTH HaBYaHHS, 3MICT, METOIU 1 (OpMH HABUYaHHS Ta 3aCO0M 1
3MICT IiarHOCTHUKH HAaBYaHHS.

7. Pozpobutu po6ouy HaBdansHy nporpamy [ T-gucuuroriam.

8. Po3pobutu HaBuanbHO-MeToAWYHE 3a0e3medeHHs [T-mucumiuniag (TEKCTH JIEKLiH, iHCTPYKTUBHI
MaTepiaii 10 BHUKOHAHHS TMPaKTHYHHUX, JaOOpaTOpHHUX, CAaMOCTIMHUX, iHAWMBiAyaJbHUX PpOOIT, TECTOBI
3aBJaHHS, KOMIETEHTHICHI 3aBIAaHHS IO MOAYJIEHOTO KOHTPOJIIO Ta 3a1iKOBOT'O 3aHSTTS TOLLO).

9. CrBoputu iHGOPMAIITHO-OCBITHE CEPEAOBUINEC HABYAJIBHOI JUCIMILIIHK, IO JacTh 3MOTY
OpraHi3yBaTH HAJISKHUN HaBYAJIbHUMA MTPOIEC 3 TUCIUILTIHY.

Bucnoeku

[Ipornec iHpopMaTu3aii apxXiTeKTYpHOI Taly3i aKkTyani3ye mpoodiemMy SKicHOI iH(popMaliiHo-
TEXHOJIOTIYHOI OCBITH Mai0yTHIX apXiTeKTopiB, (opmyBaHHA Yy HHX (axoBO-iHPOPMATHUHOT
KOMIIETEHTHOCTI Ta iHpOpMaLiiHOl KyabTypH MpodeciitHol MisTbHOCTI. Y CHilHe po3B’A3aHHs i€l
npo0OiieMy, Ha Hall Norisia, norpedye mepernsany 3micty [T-muctumuiin npodeciiiHoi miAroTOBKU
apXiTeKTOpiB Ta X OUAAKTUYHOTO KOHCTPYIOBAaHHS HAa OCHOBI KOMIIETEHTHICHOTO IiJIXOAY Ta
METOJIMKHM HAaBYaHHS MPOTYKTUBHO-TEXHOJIOTIYHOI JISUTBHOCTI.

JlMIakTHYHE KOHCTPYIOBAaHHS HaBUaIbHOI IT-IMCIUIUIIHM — 1€ TEXHOJOTIYHA MisIbHICT
BUKJIJladya 3 TIPOCKTYBaHHs, CTBOPEHHsS Ta peaii3alii y HaBYaJbHOMY TMpoleci e(eKTUBHOI
pe3yJbTaTOCTIPSMOBAHOI JUAAKTUYHOI CUCTEMH HaBYaHHs iH(popMauiiHux TexHosorid. Ilponec
JTUAaKTUYHOTO KOHCTPYIOBaHHS IT-TUCHUIUIIHU CKIAMa€ThCsl 3 TPHOX CTaAii: cTaiis BU3HAYCHHS
1iJel HaBYaHHSA Ta B1IOOpY 3MICTYy HaBUaHHS; CTaisl pPo3poOKH AuaakTu4Hoi cuctemu IT-
JTUCHUILTIHU; CTalis TUAAKTHYHOTO aHali3y Ta KopuryBaHHs 3Mmicty [T-nucuurniamg.

Pesynbratu ampoOamii TeXHOJOrI JUAAKTUYHOro KOHCTpytoBaHHS IT-mucuummin y
HaBYaJIbHOMY MPOLIECi JaI0Th 3MOTY 3pOOUTH OOTPYHTOBAHMI BUCHOBOK MO MiIBUILIEHHS SKOCTI Ta
e(eKTUBHOCTI HaBYaHHSI 1HPOPMALIHHUX TEXHOJIOT1H MalOYTHIX apXITEKTOPiB, TOMITHE 3pOCTaHHS
piBHS IXHBOI (paxoBO-1H(HOPMATUYHOI KOMIIETEHTHOCTI.

[lomanpmuMu  HampsIMKaMU  JIOCHIJDKEHHS € OOIpYHTYBaHHS Ta pO3poOKa TEXHOJOTH
JIarHOCTUKU Ta (HOPMAJIBHOTO OIIHIOBaHHA piBHA (PaxoBO-iHPOPMATUYHOT KOMIIETEHTHOCTI
MalOyTHIX apXiTEKTOPIB Ha OCHOBI KOMIIETEHTHICHHUX 3a/1a4 MPOo(deCiitHOro CripsiMyBaHHS.
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Jurij Doroshenko, Tetjana Tykhonova, Ljudmyla Osipa

National Aviation University, Kyjiv, Ukraine

DIDACTIC CONSTRUCTING OF INFORMATION-TECHNOLOGY DISCIPLINES IN
THE SYSTEM OF TRAINING FUTURE ARCHITECTS

The goal of this article is the presentation of didactic technology for constructing IT-
disciplines for future architects in the professional training. Technology is based on competency
approach and training methods of productive-technological activities.

Didactic constructing of IT-discipline is a technological teacher’s activity for design,
development and implementation in educational process the effective result-oriented didactic
training system of information technology. The process of IT-discipline didactic constructing
consists of three stages: the stage of setting goals and designing learning content; the stage of
development IT-discipline’s didactic system; the stage of didactic analysis and content adjustment
of IT discipline.
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Approbation the technology of didactic constructing for IT discipline is considered on an
example of discipline " Informatics and computer modeling basics", which is taught to students
training direction 191 " Architecture and town planning"” in National Aviation University. Results of
aprobation technology of didactic constructing IT disciplines in the educational process NAU show
that the quality and effectiveness of teaching information technology of future architects are
improved, level of their information competence is increased. Further directions of research are
studies and the development of the technologies of diagnostic and the formal evaluation of the level
of professional-informational competence of the future architects on the basis of competency tasks
of professional orientation.

Keywords: information-technological training of the architect; information-technology
academic discipline; didactic constructing; information-professional competence; training of future
architects.

Jopomenko FO. A., Tuxonosa T. B., Ocuna JI. B.

HanunoHanbHbIM aBHAMOHHBIH YHUBepcuTteT, Kues, Ykpanna

JNJAKTUYECKOE KOHCTPYUPOBAHHUE NHO®OPMAIMOHHO -
TEXHOJOI'NMYECKHUX YUYEBHBIX JUCHUITLINH B CUCTEME
MPO®ECCHUOHAJBHOM NOATOTOBKE BYAYIIEI'O APXUTEKTOPA

Llenbto cTaThy SIBISIETCA MPE3EHTALUS TEXHOJIOIMH JUJAKTUYEeCKOro KoHcTpyupoBanus UT-
JUCLUUIUIMH  NpO(eCCHOHAIBHOW  NOArOTOBKM  OyIyIIMX  apXUTEKTOPOB  HAa  OCHOBE
KOMIIETEHTHOCTHOTO ~ IOJAXO0Ja M  METOAMKM  OOy4YeHHs  MPOJYKTUBHO-TEXHOJIOIMYECKOU
JESTEIIBHOCTH.

JMaKTHYeCKOe KOHCTPYHMpPOBaHHE WH(GOPMAIMOHHO-TEXHOJIOTHYECKUX JUCHUIUIUH - 3TO
TEXHOJIOTHYECKasl JesITeIbHOCTh MPENOAaBaTeIs M0 MPOEKTUPOBAHUIO, pa3paboTKe U pealn3aluy B
yuyeOHOM mpouecce 3((EeKTUBHOW pe3yabTaTUBHO-HANPABICHHOW JUIAKTUYECKOH CHCTEMBI
oOyueHus: HTHPOPMAIMOHHBIX TexHoJorui. [Iporecc TUAAKTHYECKOT0 KOHCTPYMPOBAHUS COCTOUT
U3 TpexX CTaguil: CcTagus ompejaereHUs Iened oOydeHHs M MPOEKTUPOBAHMS COIEpIKAHUS
JUCHUIUIMHBL, CTaAMs pa3padOTKU JUAAKTUUECKON CUCTEMbI TUCHUIUIMHBI; CTaus JUAAKTHUECKOTO
aHaJIN3a U KOPPEKTUPOBAHUSI COACPIKAHUS TUCLUTUINHBI.

Ampobanusi TEXHOJIOTUH JAMJAKTUYECKOTO0 KOHCTpyupoBaHus yueOHoW WT-aucuuniauHbl
paccMOTpeHa Ha Mpumepe JUCHMIUIMHBI «MHpopMatnka W  OCHOBBI  KOMIIBIOTEPHOTO
MOJIETTMPOBAHUA», KOTOpash Mpenojaercs JUis CTYAEHTOB crneuuainbHoctu 191 "Apxurtektypa u
rpajiocTpouTeNbeTBO" obnactu 3HaHui 19 "ApxutekTypa M crpoutenbctBo”" B HanmonambHOM
aBHAIlMOHHOM  yHUBepcuTeTe. Pe3ynmpraThl  anmpobanuu  TEXHOJOTMHM  JUJAAKTHYECKOTO
KoHCcTpyupoBanuss WT-aucuuruinH B yuyeOHOM Mpoliecce MO3BOJISIOT cenaTb OO0OCHOBAHHBIN
BBIBOJI O MOBBIIIEHUH KauecTBa M 3(P(eKTUBHOCTH OOydeHUS HHQPOPMAIMOHHBIX TEXHOJIOTHM
OyAyIIMX apXUTEKTOPOB, 3aMETHOM pOCTE€ YPOBHS HUX MpodeccHoHalbHO-UH(DOpMaTHYECKON
KOMIIETEHTHOCTH. JlanpHelne HampaBlIeHUs UCCleZloBaHUsT - OOOCHOBaHHME M pa3paboTka
TEXHOJIOTUH  JMAarHOCTHKM W (OpManbHOTO  OLIEHUBAHHS  YpPOBHA  NpO(ecCHOHANBHO-
MH(OPMATUYECKON KOMIIETEHTHOCTH OYyAYIIMX apXUTEKTOPOB HA OCHOBE KOMITETEHTHOCTHBIX 3aau
npogeccuOHaTbHON HANPaBIEHHOCTH.

KiroueBble ciaoBa: HMHPOPMAIMOHHO-TEXHOJOTHYECKAass  MOJTOTOBKA  apXUTEKTOPa;
MH(POPMAIIMOHHO-TEXHOJIOTHYECKass ydeOHas AUCHUIUIMHA;, JAUJAKTHUECKOe KOHCTPYHPOBAHUE;
npodeccuoHaIbHO-UH(POPMATHYECKass ~ KOMIIETEHTHOCTh,  MPO(ECCHOHAIbHAS  IMOJATOTOBKA
OyayIIero apxuTeKkTopa.
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MATEMATHYHE MOJEJIIOBAHHA ITPH KOHCTPYIOBAHHI PIBHAHb,
II[O MICTATHh HEBLIOMY ITLT] 3HAKOM MOJOYJIA 3 BHKOPHCTAHHAM
MAPLE-TEXHO.JIOT'II
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Ha ocnosi mamemamuyno2o MmoO0enio8aHHs CMEOPIOEMbCA MEXHOJNO02ISE KOHCMPYIOBAHHS
pi6HsAHb | HepigHocmel, Wo MICMAMb He8i0oMYy nid 3HaKoM mMooyasa. Pozenadaromsvca maxi ocnogHi
emanu 3a0a4i KOHCMPYIOBAHHA PIGHAHb, WO MICMAMb Hesi0oMy ni0 3Hakom mooyaa: 1)
Ilocmanosxa 3adaui (8usHaweHHs 6UOY MAMEMAMUYHO20 00 €Kmy ma U020 61ACMUBOCHel,
Hanpukiao, 8U3HAYeHHs 8UOY I 81ACMUBOCEl PIBHANHHA, 2) CMBOPEHHS YU GIOUYKAHHS HAYKOBO20
nioxo0y w000 CMBOPEeHHS MAMmeMamudHoi Mooeni, Hanpukiao, y eueiadi idei; 3) cmeopenHs.
MamemamuyHoi mMooeii, ii 00Cni0dHceH s U KOpe2y8aHHs, 4) cmeopeHHs YU 8i0ULYKAHHA HAYKOBO20
nioxo0y wooo po38’s3V8aHHI MAMEMAMUYHOI MOOeNi | CIMBOPEHHS HA OCHOBI HAYK0B020 NiOX0OY
Cnocoby po38’sA3Y6aHHA MamemMamudHoi mooeni;, 5) cmeopeHHs HA OCHO8I CHOCOOY aneopummy
D038 ’A3Y8AHHI MAMeMamMu4noi mooeni;, 6) cmeoperHs 8iON0BIOHO ANCOPUMM) NPOCPAMU HA NEeGHIll
aneopummiyniu Mo8i peanizayii ancopummy (y nac Maple]); 7) nanacodocenns npocpamu i
BUKOHAHHA npocpamu, 8) awaniz ompumaHux pe3yibmamie i iXx MmpaHciayis HaA yMo8y 3a0adi.
3aysadcxcumo, wo Ha KONMCHOMY emani MONCIUGI cumyayii HeoOXiOHo20 Kope2y8aHus, Mmool
nompiono nogepmamucsi 00 NONEPeoHiX emanié i GHOCUMU 8 HUX KOPeKmueu. /JoCiorHcyomucs
PI3HI BUNAOKU MAKUX PIBHAHb 3 02180 HA KINbKICMb PO38 's3Ki6. PIGHAHHA MAE MpuU po38 A3KU, 084,
00uH, HCOOHO20, Oe3niy. bByoytomvbcs  6i0noGiowi  mamemamuyui Mooeni, Kompi Nnomim
docnidacyromucs i po3e azyiomuca. [Ipu po3s’sa3ysanHi mamemamudHux mooeell y 6ueisaoi cucmem
pieHsAHb | HepieHOCMel 2POMI3OKI NepemeoperHsl 1l 00UUCTIeHHs 8BUKOHYIombes 8 Maple-mexHnonoeii,
WO 3HAYHO NOKPAWULO SKICMb MAKUX Nepemeopens, 30epecsio 3HAYHULL Yac ma O003801UN0
BUKOHY8AMU KOMN 10MepHi ekcnepumenmu 6e3 3Haunux 3ycunsb. Cmeopenutl aneopumm i npozpama
3a OMPUMAHUM CHOCOOOM KOHCMPYIOBAHHA OMPUMYBAMU OOCMAMHIO KINbKICMb O0OHOMUNHUX
sapianmis 3a80aHb 3 8IONOBIOAMU OJIsL CMBOPEHHS MeCmis Yu IHOUBIOVATbHUX 3A80AHD.

KuarouoBi cioBa. Piguauns, HepisHicmb, MOOYIb, MEXHON02IisA, MAmMeMamuyHa Mooelb,
aneopumm, npozpama.

Axmyansnicms cmammi aBTop yoayae y HEOOXIJHOCTI 3pOCTaHHS YaCTKU MPOJYKTUBHOTO
HAaBYaHHS MAaTE€MaTUKU Y4YHIB 1 CTYJIEHTIB Yy TMOPIBHSIHHI 3 PENPOIYKTUBHUM HaBUYAHHSIM.
Po3B’s13yBaHHs 11i€] MpoOIeMH CHPUATUME POLIMPEHHS «IPOJYKTUBHUX 3aB/aHb)» 3 MAaTEeMaTHKHU,
0COOJIMBO THX, II0 MOXYTh BHUKOPHUCTOBYBATHCS Ha MpakTuli. J[0 Takux 3aBaaHb BIJAHOCSTHCS
3aJjaui KOHCTPYIOBaHHS MaTeMaTUYHUX 00’ €KTIB 13 3a3/1aJIeri/lb BUBHAUEHUMH BIACTUBOCTIMHU. [Ipu
KOHCTPYIOBaHHI TaKUX 00’ €KTIB CTBOPIOIOTHCSI MATEMAaTU4HI MOJIEJI1, 110 BUMarae TBOPYUX 3yCHJIb 1
CIIpUSiE PO3BUTKY TBOPUOrO IMOTEHLIANy Y4HS UM CTyJeHTa. Po3B’A3yBaHHS MaTeMaTUYHHUX
Mojiesiell BUMarae iHTerpaiii pi3HUX HaBYAJIbHUX AMCHUIUIIH (MDKIOpeIMeTHa iHTerpauis). Y
nporeci po3B’sI3yBaHHS BHUHHUKAIOTh BEJIMKOrO OOCATY TEXHIYHI omeparii y BHMIVIAAI TOYHHX
MEepPEeTBOPEHbh 1 TOUHUX OOYMCIIEHb, KOTPI MOKHa aBToMaru3yBatu y Maple-texnomorii 3 ii
MO>KJIMBOCTSIMA BHUKOHYBaTH Jii BHCOKOTO pIBHS Y3arajJbHEHOCTI 3 TaKMUMHU «y3arajJbHEHUMHU
mugaktTiaHuMu oguHuIsIM» (I1.M. EpanieB) sik cucteMu piBHSHB, MAaTpHIll, BU3HAYHUKH TOIIIO.
Po3B’s13yBaHHsl 3a7ay KOHCTPYIOBAHHS MaTEeMAaTUYHHUX OO’ €KTIB BPYUHY JOCUTH IpOOJIEMHE.

© Kyunip B. A.
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3acTocyBaHHS TIpU boMy i1H(popmartiiHo-komyHikariiaux TexHomorii (IKT) myxe mopeune i
npocto HeoOxigHe. 3 mpuBoay Bukopuctanus IKT B ociti akanemik B.}O. bukoB 3a3nauae, mo
nponukHenHs KT y HaBuanbHUI Npoiec CTBOPIOE NEPEeIyMOBH JUIS KapIUHAIBHOIO OHOBJICHHS SIK
3MICTOBHO-IIJTLOBUX, TaK 1 TEXHOJOTIYHUX CTOpIH HAaBYaHHS, IO BUSBISETHCI Yy CYTTEBOMY
30arayeHHi CUCTeMH JAWJIAKTUYHUX MPUAOMIB, 3aC0O0IB HaBYaHHS 1 Ha Il OCHOBI — y ()OpMyBaHHI
HETPATUIIHHUX TIENarOTiYHUX TEXHOJIOTIH, 3aCTOCOBAHMX Ha BUKOPHUCTAaHHI KOMIT IOTEpiB [2, C.
141]. Crarts € mOAaJbIIUM PO3BUTKOM KOMIT FOTEPHOI alnreOpu, SCKpPaBUMH MPEICTaBHUKAMU
KoTpoi B YkpaiHi € akagemiku M.I. XKangak 1 B.}O. bukos, ix yuni i xoneru F0.B. Tpuyc, FO.C.
Pamcekuii, C.O. PakoB Ta iHIIIi, CTOCOBHO HOBHX 3aja4.

06’ekmom 00cnidcenna € PiBHAHHS, 10 MICTSTh HEBIIOMY ITi/1 3HAKOM MOJTYJISI.

IIpeomemom o0ocniorcenHsa BUCTYIIAE TEXHOJIOTIS KOHCTPYIOBAaHHS PIBHSHB, IO MICTSITh
HEBIJIOMY TIi/1 3HAKOM MOJIYJISI.

Memorw cmammi € CTBOpPEHHS Ha OCHOBI MAaTeMaTHYHOTO MOJENIOBaHHA 1 3
BUKOpUCTaHHAM Maple TexXHOJOrii KOHCTPYIOBaHHS PIBHSIHB, IIO MICTATh HEBIIOMY i 3HAKOM
MOJTYJIS.

3asoanna cmammi maki:

1. Bu3HaueHHS HAyKOBOTO IMIJXOAy 1O CTBOPEHHS MaTeMaTHYHUX Mojeneil 3amaui
KOHCTPYIOBAHHS PIBHSHB 3 IEBHUMU BIIACTUBOCTSIMH, IIIO0 MICTSATh HEBIJIOMY TIi1 3HAKOM MOJIYJISI.

2. JlochikeHHsT MaTeMaTUYHOI MOJENi 3ajJadi KOHCTPYIOBAaHHSA Ta CTBOPEHHS YW TOLIYK
croco0y po3B’sI3yBaHHA MaTeMaTHYHOI MOJIETI.

3. CTBOpEeHHs Ha OCHOBI CIIOCOOY alIrOpUTMY PO3B’SI3yBaHHS MaTeMaTUYHOI MOJIEI.

4. CtBopeHHs mporpamu Ha MOoBi Maple peamizaiii anropurmy.

5. HanaromxenHs nporpamu, ii koperyBaHHs 1 BAKOHAHHS.

6. Tpancnsis pe3ynbTaTiB poOOTH MPOTrpaMu Ha YMOBY 3a/1a4i.

TexHOMNOTiS KOHCTPYIOBaHHS HAaBYAJIBHUX MAaTEeMAaTHYHUX 3aBJaHb 13 MaTeMaTHKH
BHU3HAYEHOTO BUAY HA OCHOBI MAaTeMaTHMYHOIO MOJEIIOBaHHS 3 3a3Jajerilb BH3HAUYCHUMHU
BJIACTMBOCTSIMU CKJIaJa€ThCs 3 Takux ocHOBHUX eTamiB (B.A. Kymnip [4]). 1) IloctanoBka 3aaaui
(BM3HAuUEHHSI BUJly MATEMAaTUYHOTO 00’ €KTY Ta HOro BIaCTUBOCTEH, HAPUKJIIa, BU3HAUYEHHS BUY 1
BJIACTMBOCTEN DIBHSAHHS; 2) CTBOPEHHS 4YM BIAIIYKAHHS HAyKOBOTO MIAXOAY IIOAO CTBOPEHHS
MaTeMaTHYHOI MOJeNi, HAmpUKIag y BUIISAAI imei; 3) CTBOpeHHs MaTeMmMaTuyHoi Mojenmi, il
JOCHDKEHHST W KOperyBaHHs; 4) CTBOPEHHS UM BIJUIYKaHHS HAYKOBOIO MiJXOAy I0J0
PO3B’A3yBaHHS MaTeMaTH4HOI MOJENII 1 CTBOPEHHS Ha OCHOBI HAyKOBOTO MIJIXOAY CHOCOOYy
PO3B’sI3yBaHHS MaTeMaTUYHOI MOJIENI; 5) CTBOPEHHS HAa OCHOBI CIIOCOOY alIrOpuTMy pO3B’SI3yBaHHS
MaTeMaTH4HOi Mojieni; 6) CTBOPEHHS BIAMOBIIHO aJTOPUTMY HPOTrpaMy Ha MEBHIN aaropuTMidHIN
MOBI peanizarii anroputmy (y Hac Maple [1, 7]); 7) HamaromkeHHs TporpamMu 1 BUKOHAHHSI
nporpamu; 8) aHaii3 OTpUMaHUX pe3yJbTaTiB 1 X TpaHCIALIS HA YMOBY 3aj]iadi. 3ayBakKUMO, 110 Ha
KOXXHOMY €Tarli MO’KJIMBI CHUTYyallil HEOOXiTHOTO KOpEeryBaHHS, TOJAl MOTPIOHO IMOBEPTATUCS 0
MOTIepeAHIX eTariB i BHOCUTH B HUX KOPEKTHBH.

OnwumemMo Ha MPHUKIIaAax OLIbII IeTATEHO KOXKHUHN eTan KOHCTPYIOBAaHHS.

3agaua 1. CKOHCTPYIOBATH PIBHSIHHS BHILY

la-x + bl-lc:x +d=mx+n 1)

111006 BOHO MaJIo PiBHO TPH pi3Hi AICHI pO3B’SI3KH.

Po3B’sizyBannsi. HaykoBuii miaxia 1moa0 CTBOPEHHS MaTeMaTHYHOI MOJEII PO3B’A3yBaHHS
3ajJjaui MOJISArae y «3BOPOTHOMY MigXoAi» (3a7aui 3BOpoTHOr0 MucieHHs 3a B.A. Kpyrenbkum [3],
3BOpoTHI 3ajaui 3a [I.M. EpanieBum [6]). Po3ropraroun HaykoBUH MiAXiJ II0AO0 KOHCTPYIOBAHHS
piBHsaHHS Buay (1), BUKOpucTaeMo MeToj iHTepBaliB po3B’si3yBaHHA (1). OCKUIbKM Mia 3HAKaAMH
MOJYJIIB CTOATH JIIHINHI (YHKIIIT, TO HA KOXKHOMY 3 TPhOX 1HTEPBAIIB MOXKJIUB1 BUITAIKH 1CHYBaHHS
OJTHOTO PO3B’A3KYy, HOro BiACYTHICTH 1 Oe3miui po3B’s3kiB. He iCHyBaHHsS Ha NMEBHOMY iHTepBai
PO3B 3Ky MOKJIMBE KOJIM: BIAMOBiAHE piBHSIHHIO (1) JiHINHE PIBHAHHS B3arajl HE Ma€ PO3B’S3KY;
Ma€e po3B’S30K, 110 HAJICXKHUTh 1HIIOMY iHTepBany. HaBeneHi 0oco0aMBOCTI pO3B’A3yBaHHS PiBHSAHHS
(1) 1 mokmaneHi K i7ei CTBOPEHHS MaTeMaTUYHOT MOJIENIl 3a/1a4l KOHCTPYIOBaHHS PiBHAHB BUAY (1).
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Po3B’si3yBanHs piBHsSHHA (1) 3BOAUTHCS 10 PO3OMTTS YMCIOBOI MpsAMOI HA TpHW I1HTEpBAIH, 3a

b d
YMOBH, IO c
b b d d
_mD__ 9 __J __7 __9 +cx>
a a C C (2)
1 po3B’s3aHH1 piBHsIHHSA (1) Ha KOKHOMY iHTEepBaJli (MeTox iHTepBatiB). [ToctaBuMo 3aBaaHHs, 11100
HA  KOXHOMYy  iHTepBami  OyB  omumH  po3B’si3ok  x1, x2, x3  BiamoBimHO.

2) Cmeopennsi mamemamuyunoi modeni TOB’SI3aHE 3 TOCTABJICHOMY B IONEPEAHBOMY IYHKTY
3aBJaHHI 1 3BOAMTHCS JI0 BiAIIyKaHHS Koe]imieHTiB piBHAHHA (1) 3 TUM, 1100 BUKOHATIUCS YMOBHU
3amayi 1. 3rigHO MonepeaHbpOro MyHKTY 1) MOXKHA 3alMcaTh HEPIBHICTh

xl <—£ <x2 <—i <x3
a C (3)
Bubepemo (3renepyemo) BUITaJKOBIM YHHOM 1iji 1 monatai yucna k1, k2, k3, k4 3 Biapizky
[1,3]1x1 3 mpomixkky [4..-3]. Toxni MoxkHa 3anucaTi

b

-— =xl +kl b=-a(xI +kl) (4)
xgz—% +k2=x1 +kI +k2
4 =x2 + k3
C

d=-c-(x2 +k3) x3=—%+k4=x1+k]—|—k2+k3+k4 -

' 5

3) Mamemamuuna mooenw. IlinctaBumo (4) i (5) B piBasuHsS (1) 1 micas mpocTHX
MIEPETBOPEHD OJICP)KUMO MaTeMaTHUHy MOJIENb 3aaadi 1

kl-la| -|xI —x2 —k3|-|d|=m-xI +n
X2 —x1 —kl|-|a| — k3| =m-x2 +n
3 —xI —kl|-|a|-|x3 —x2 — k3|-|d =m-x3 +n

y BUIJIAJII CUCTEMH TPbOX PIBHIHB 3 YOTHPMa HEBITOMUMHU |Cl|, |C|, m, n

(6)

OTxe, 0JIHY HEB1IOMY M BI3bMEMO 32 BLIbHY.

4) Jocnioscennss i poss’szyeanns moodeni (6) 3BOAMTHCSA 10 JOCTIDKCHHS ICHYBaHHS
PO3B’SI3Ky CUCTEMH pIBHSHb Ta Horo BiamykaHHs. Ckopucraemocst cnocobom Kpamepa (B.M.
Kocrapuyk, b.I. Xamer [2]) 1 yepe3 oCHOBHHUII Ta JOMOMIXKHI BH3HAYHUKH CHUCTEMH BIIIIYKAEMO
po3B’s3ku cucremu (1). g uporo 3anumemo Ha MoBi Maple po3mnpeny maTpuiito cuctemu (6).

kil -|-xI +x2 4+ k3| -1 mxI
M= |-x2 +xI +kl| -k3 -1 mx2
|-x3 +xI +kI| -|-x3 +x2+ k3] -1 mx3 @)

VYpaxoByrouu criBBigHomenHs (3), (4), (5), moxna y marpuili (7) po3KpuUTH MOIyMi 1

3aIucary ii Micis MepeTBOPEHHS Y BUIIISI

ki xI —x2—k3 -1 mxl
Ml :=| x2 —xI —kl -k3 -1 mx2
x3—xI —kl -x3+x24+k3 -1 mx3 (8)

3 (8) 3amumieMo OCHOBHY MaTpPHIIIO CUCTEMHU
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kl xl —x2—k3 -1
M2:=|x2—xI —kl -k3 -1
x3—xI —klI -x3+x2+k3 -1
Ta 00YMCIUMO i1 BUSHAUHUK
Dt =2kl k3 +2k2k4
Buznauauk Dt>0. OTxe, cucrema (6) Oyae Matu eIMHUAN PO3B’s30K. 3anucyemo 3 (7) 1 (8)
Tpu AoroMikHI Matpuili M3, M4 1 M5 cucremu (6) i 009MCITIIOEMO iXHI BU3SHAYHUKH Ta 3HAYCHHS

HEBITOMHX |a | l |C| , N. OGuncneHHs BUKOHyeMo B Maple.
mxl -kl — k2 —k3 -1
M3 = m(xI + kI + k2) k3 -1
m(x] + kI + k2 + k3 + k4) k4 -1

Da =2klkdm+2k2kdm
_ kdm (k1 + k2)
k1k3 +k2k4

kl mxl -1
M4 = k2 m(xI +kl +k2) -1
K2+ k3 +k4 m(xl +kl +k2+k3+k4) -1
Dc:=2kik3m—+ 2kl kdm
mkl (k3 4 k4)
kl k3 + k2 k4
kl -kl — k2 — k3 mxl
M5 = k2 -k3 m(xI + kI +k2)
k2 + k3 + k4 -k4 m(xI +kl +k2+k3+k4)

Dm = -2kI’k3m —2kik2k3m — 2k1 k3> m — 2kl k3 kdm — 2kl k3mxI — 2 k2 kd mxI

_ 2kI* k3 m — 2kl k2k3m — 2kl k3* m — 2kl k3 kdm — 2kl k3 mx] — 2k2 kd mxI
2kl k3 +2k2k4

mod_a :

mod_c =

OcCKUIbKY TIOBUHHO OyTH |a| > 0’ |C| >0 , III0 MO>KJIMBO TLIBKH pu m>0.

Orxe, B cuctemi (6) moBurHO 0yt m>0. Toxi cucrema (6) Mae eMHUI MOTPIOHUI HaM
pO3B’s30K [2].

5)  Aneopumm peanizayii cnocob6y Kpamepa po3B’si3yBaHHS CHCTEMH-MOJeN 3amadi |
CTBOPIOETHCSI HA OCHOBI CITOCO0Y PO3B’SI3YBaHHS MaTeMaTHYHOI MOJIENI 1 Ha OCHOBI MOKITMBOCTEH
Maple-Texuomorii [1, 7] 111010 BAKOHAHHSI BiIOBITHUX OTIEPAIIiid.

1. 'enepyemo x/ € [-8..8] ki e[1.2], k2 [1.2], k3 €[1.2],k4:=[1.2] meE[1.2]

2. O0YHCIIOEMO x2 =x] + kI + k2 x3=xI +kI +k2+k3 + k4

3. O6uncmoemo nerepminantu Dt,Da, Dc, Dn ocnoBHOT MaTpuii M2 1 TOMOMIKHUX
Matpuub M3, M4, M5 ;

_ Da _Dc _ Dn

4. Obuncnroemo mod_a=-p=, mod ¢=—5r=, n=— .
5. BuszHauaemo
a=mod_a, c=mod c
6. O6uncmoemo b =-a'(x1 + k]), d=-c~(x2 + k3)
7. Skmo @07 dmn #0

7.1 Jpyx. la-x + b|-|lc:x +d=m-x+n

7.2. Po3B’s13yBaHHsl PIBHSHHS |a-x + b| —|C‘)C + d] =mx—+n
8. SIkmo nmoTpiOHO NeKinabKa BapiaHTiB piBHSAHB BUAy (1), TO #iTn 1o 1. 1.
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6) Ilpozpama 1

Hasenemo oneparopu Maple, KoTpi OyayTh BUKOPHCTaHi B Iporpami.

with(P) — minkirouae maker P 3 mOTpiOHUMHU UIsSi KOpUCTyBada OIEPAIlisiMH, HAMPHUKIA] OOYHUCICHHS
JeTepMiHAHTY MaTpPHIIi.

'= omepaTop MPUCBOEHHS.

y:=rand(yl..y2) — dyHKIis reHepallii BUMaAKOBHX MIIMX YUCEN Bia yl 10 y2, BKIFOYArOUu KpaiiHi,

while r do «rimo mukny» end do — MOKH JIOriYHKI BEpa3 I Ma€ 3HAYEHHS «iCTHHAY» BUKOHYIOTBCS OMEPATOPH
«TIJIO IUKITY»

M2 := Matrix(3, 3, [[k]l,x1 —x2 —Kk3,-1], [x2 —xI —kl,-k3,-1], [x3 —x] — kl,-(x3

—x2 —k3),-1]]) : — KOHCTPYIOE

MaTpuio M2 posmipom posmipom 3 Ha 3. Ipamroe micns  with(LinearAlgebra).
Dt = Determinant(M?2) _

obumciroe nerepminanT Marpuii M2. Tpairoe micns migkmodenss nakery with(LinearAlgebra).
Da
factor| — )
Dt ) — posknanae Ha MHOKHUKHU YHCENBHMK i 3HAMEHHHUK
if A then B end if — sxriio moriunuii Bupa3 A Mae 3HaYSHHS «ICTHHA», TO BUKOHYIOTLCS OTiepaTopH B.
print(C) — npyk Bupasy C.
solve(P=0,{x}) — posp’s3yBanHs piBHsHHS P=0 BiZHOCHO X, BIANOBiJb MOJAETHCS y BUIJISII CIHCKY
KOpCHiB.
"moc piB_2 moxyn 3 posB';
la-x + bl-le-x +d =m-x + n',
with(LinearAlgebra) :
i=1:j:=20:
whilei <jdo
unassign('a'b'c'\d m'\n'\p' g x1'x2"\x3 DM k1" k2" k3" ke \M s \L 111 \mod_a'\mod _¢') -
b = —p'a; d = —c~q;
-xI+p xI—q -1
M=| x2—p x2—q -1
x3—p -x3+g¢q -1

i

DM := factor(Determinant(M) );
pi=xl+kl:x2=p+k2:q=x2+k3:x3=q+k:
'"M'= M, 'DM'= factor(expand(DM) ),

s == Vector(3, [m-xI, m-x2, m-x3]);

L := LinearSolve(M, s);

a:= L[1];'b'=b;c = L[2];'d=d, n = L[3];

y = rand(-4.2) :z == rand(1.3) :

xI==y():kl =2z():k2:=2z():k3:=2z() :kd :==z() :m=2z() :
[=lax+b-lcx+d=mx+n:

da = denom(a) : dc := denom(c) : dn ‘= denom(n) :
ds = lem(da, dc, dn) :

sa = numer(a) : sc ‘= numer(c) :sn = numer(n) :
dac = gcd(sa, sc) : dacn = ged(dac, sn) :

ifa-b-c:d-m-n # 0then

print(Bapianm i) :

print( _ds_ (wx + b)‘—
dacn

print(solve(Z, {x}));

i =i+ 1 :endifiend do:

dacn

-(c-x—i—d]‘ = i-(mvc—i-n)j;
dacn
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Bapianm
|x—i-l|—‘—2—i—£)c=x—L
3 3
{x=-2}, {x=5} {x=1}
2 Bapiaum
Ix — 4| — ix—ﬁ :x—ﬂ
3 3 3
{x=9}, {x=2}, {x=5}
3 Bapianm

x—4 —]x—=7=x-5
{x=2}, {x=8}, {x=6}

4 Bapianm
‘?x—?‘ —|x—6|=x—%
{x=0}, {x=7}, {x=4}

5 Bapianm
R2x—6—2x—12|=2x—8
{x=7}{x=1}, {x=5}

6 Bapianm
2x—4] —2x—8=2x—6
{x=1},{x=5}, {x=3}

7 Bapiaunm
2x — § —‘%x—l6‘=2x—%
{x=5} {x=7} {x=2}
8 Bapianm
|x+2|—’%x—%‘:x+%

{x=0}, {x= -3}, {x=4}
9 Bapianm
Rx—6—2x—10=2x—38
{x=2},{x=06}, {x=4}
10 Bapianm
‘%x—%‘ —2x—12|= 2x—2—38
{x=0}, {x=7}, {x=4}
11 Bapianm

2x —6] —[2x — 14]=2x — 10
{x=1}, {x=9}, {x=5}

12 Bapiaum
2x+2| — ‘—x— 3‘:2)6—%
{x=0}, {x=-3}, {x=2}
13 Bapianm

2x—4 —2x—12|=2x—38
{x=0}, {x=8}, {x=4}
14 Bapianm
4 4 _ 1
‘3 X+ 3‘—|x—1|—x—|—

3
{x=0}, {x=-2}, {x=3}

15 Bapiaum
‘—x+4‘ |x+1|:x+%
{x__4}s {le}a {x:_z}

16 Bapianm
‘%x—4‘—|x—6|=x—%

{x=1} {x=8}, {x=5}
17 Bapiaum
40 28
2x —4| — ‘ X 3 =2x 3
{x=0}, {x=7}, {x=3}

18 Bapianm
x—2—]x—5=x—3
{x=0}, {x=6}, {x=4}

19 Bapianm

ooy |20 13

3 3 3
{x=6}, {x=1}, {x=4}

20 Bapianm

2 4 2
_— — — _2 = P —
‘3 x+ 3‘ x—2|=x 3

{x=0}, {x=3}, {x=-4}

3agauya 2. CkoHCTpyIOBaTH piBHSIHHS BUY (1), KoTpe Oyae MaTu ABa pi3Hi A1HCHI KOPEHI.
Po3B’si3yBanHnsi. Po3riissHeMo BHMAIOK, KOJIM Ha TEPIIUX JBOX IHTEpBanax (2) mo ogHOMY
po3B’si3ky x1 1 x2, a 3HadeHHs X3 He OyJie HaJeXaTu TPEThOMY IHTepBally. AHAJIOTIYHO 3ajaui 1

KOHCTPYIOEMO TaKy KOH(Iryparito mopsKy
xI <p<x2<gq

pi=-—q:
Toni
b:=-p-a;d:=-cq,
p:=X1+k1;X2==p+k2, (9)
q:=x2+k3:

e k1, k2, k3, k4 € [1.3].
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Jns BigmrykaHHs 3HAYeHb HEBIIOMHUX KoeimieHTiB a 1 ¢ piBHsSHHSA (1) aHanoriyHo 3amadi
(1) cximamemo cuctemMy JBOX PIBHSHB

lal(-xI +p)-|d-(x] —q) =m-xI +n (10)
la|(x2 —p)-|d|-(x2 —q) =mx2 +n
3 OCHOBHOIO MaTPHIIEIO 1 IETEPMIHAHTOM BiIIOBITHO

Xl +pxl—q| pypo = factor(Determinant(M?2) ) (11)

M2 =
x2—p x2—gq

Mi N MOKH LIO 3aIMIIAIOThCA HEBU3HaUeHUMH. 3 ypaxyBanusaM (9) (11) maGyne Burmisany

Aﬁ:kﬁﬂ_m_“]am:MM—Mm+#+ww

k2 -k3

Sxmo PM2 # 0 1o cucrema (1) Mae oxus po3s’si30K.
Bekrtop BuibHUX usieHiB cucteMu (10) HaOyne BUTTSAY

mxl +n
m(xI +kl+k2) +n

Po3B’s3kom cuctemu (10) OynyTh Bupasu

(kl +k2) (kim +kK2m 4+ k3m + mxI + n)
K1k2 — k1K3 + k2° + k2k3

oo kL m ot kL R2m + kImx] = K2max] + kin = k2n

KIK2 — kK3 + k2 + k2K3

§3:=

Toni
b= - (k1 +k2) (kim +k2m +k3m +mx] +n) (xI +kl)

K1K2 — k1k3 + k2" + k2k3

di=- — ((kP*m + k1k2m + kimxI
k1K2 — kIK3 + k2° + k2k3
— k2mxl + kin —k2n) (xI + kI + k2 + k3))

X3 3HaXOJIMMO 13 PIBHSIHHA, KOTPE € HACIIKOM PO3KPUTTS MOy piBHSIHHS (1) Ha
TPETHOMY MPOMIKKY
(a—c—m)x3=n—>b+d

3BiICH 3 YpaxyBaHHIM MONEPETHBOTO MAEMO

X3 ! (k1 k2mxl + k2> mxI + k2k3mxl +k2mxI*> + kI k2n

Tkl k3m+ k2mxl + k2 n
—klk3n+k2?*n+k2k3n+k2nxl)

[TocTtaBuMo 3aBmaHHs, MO0 X3 HE HAJIEKAB TPETHOMY MPOMDKKY (2), TOOTO BUKOHYBalIach
HEPIBHICTh

[3=x3—q <0

A00 3 ypaxyBaHHSIM MONEPETHHOTO

k1 k3 (kIm~+k2m+ k3m + mxI + n)
klk3m+k2mxl +k2n

Po3B’skemMo cuctemy HEepiBHOCTEH BIIHOCHO M1 N

3=
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48

6 ={a>0,¢c>0,13<0}

(12)
Bizememo
xl=-2,kl=4,k2=3,k3=1
Toni cucrema (12) HaOyne BUTTISTY
10 20 10 20 -2m+3n (13)
Po3B’s13k0M cuctemu HepiBHOCTEH (13) Oyne cucTtemMa HepiBHOCTEH
17 = {0 <nm< in, —Ln <m}
2 26 (14)

Po3B’s30k cucremu (14) nerko 3HaiiTi mpoctuM migdopom (mepedopom). Hanpukian
n=2 m=1

[lykaHe piBHSHHSI MaTUME BUTJIST

10 := %x—% —‘%x—% =x+2
3 pO3B’sI3KaAMH
{x=-2}, {x=5}
3agayva po3B’s3aHa.

Ilpozpama 2.
"IBa Moyl i 1Ba po3Bs3KU. Tperiii mo3a iHTepBamom";
"la-x + bl-lc'x +d =m-x + n".
with(LinearAlgebra) :

yi=rand(-3.3) :z:=rand(1.3): i:==1:j:=20:

whilei <jdo

unassign( Va ”’b ’,’cl’ld"‘ml,ln ','x] ','_x2 ’,’-x3 ’,’k] V’Vk2 "ij) |’|L2|,|M3’,|S3 U}?‘,‘q‘,'m ’,ln |’|l3V’Vl4Y,ll5|"l6’,’l7','[8',’]9',‘[] 0
Y) .

-xI +p xI —q

M2 = ;. DM?2 = factor(Determinant(M2));

x2—p x2—q

pi=xl +kl:x2:=p+k2:q:=x2+k3:
M3 = M2, DM3 = factor(Determinant(M3));
s3 = Vector(2, [m-x] + n,m-x2 + n]);

L2 := LinearSolve(M3,s3);

a = factor(L2[1]);b'=-a-p; ¢ = factor(L2[2]);'d= c-q;
a = collect( factor(L2[1]), [m, n]); b = factor(-a-p);
¢ = collect( factor(L2[2]), [m, n]); d = factor(-c-q);

a—c—m
13 := factor(collect(normal(x31 — q), [m, n]));
131 = numer(13);132 = denom(l3);

xI=y():kl:=2z():k2 = 2z() :k3 = z( ) : DM3 := Determinant(M3) :
while DM3 =0do

xI=y() ikl =2z():k2:=2z():k3 =2z():

DM3 := Determinant(M3) :

end do: 'DM3'= DM3;

x31 = factor[simpliﬁ/( n—btd ) ];

m=y():n=yp(): 'a=aq 'c'=¢131'=131, 132'=132;

if /32 # (Othen if ¢ >0andc >0 and/3/-/32 <Oanda-b-c-d-m-n # 0then
da = denom(a) : dc = denom(c) : dm = denom(m) :

ds := lem(da, dc, dm) -

sa ‘= numer(a) : sc = numer(c) : sm ‘= numer(m) :

dac = ged(sa, sc) : dacm = gcd(dac, sm) :



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2017. Ne 1 (30)

110 = ds '(a-x—l—b)‘—‘ﬂ-(c-x—i-dj‘:L-(m'x—i-n);
dacm dacm dacm
print('Bapianm' i) : print(110) : print(solve(l10,{x})) :i==i+1:
end if:end if: end do:
Bapianm 11 Bapianm
[20x —20] —|5x —35|=9x+9 |50x — 150| — [17x — 136|=7x + 14
{x=-1}, {x=4} {x=0}, {x=5}
2 Bapianm 12 Bapianm
[7x — 14| —|3x — 18| =3x+3 [12x — 12| = |x = 5|=7x+7
{x=-1}, {x=5} {x=0}, {x=4}
3 Bapianm 13 Bapianm
[5x— 15| —2x — 14|=2x+1 [10x —20| —2x —12|=7x—7
{x=0}, {x=6} {x=1}, {x=5}
4 Bapianm 14 Bapiaum
[14x — 56| — |8x —48|=x+ 1 [55x —275| —|5x —45|=16x + 32
{x=1} {x=5} {x=3}, {x=8}
5 Bapianm 15 Bapiaum
[14x — 70| — |6x — 54| = -x + 2 [10x —40] — |6x — 36| =x—1
{x=2}, {x=6} {x=1}, {x=5}
6 Bapianm 16 Bapianm
[15x —30] — |8x —32|=3x—2 [55x — 165 —|23x — 161|=12x + 4
{x=0}, {x=3} {x=0}, {x=5}
7 Bapianm 17 Bapianm
[17x — 34 —|6x —30|=6x + 4 [85x — 425 —|31x —310|=14x — 21
{x=0}, {x=4} {x=2}, {x=7}
8 Bapianm 18 Bapianm
|57 x —228] —|2x — 14| =21x — 14 [12x —24] —3x—15|=7x—7
{x=3}, {x=6} {x=1}, {x=4}
9 Bapianm 19 Bapianm
[45x — 90| — [16x — 112|=7x + 14 6x — 12| = |x = 5|=x+1
{x=-1}, {x=4} {x=1}, {x=3}
10 Bapiaum 20 Bapianm
39x — 117 —|3x—21|=16x— 8 Bx—9—x—7=x—1
{x=2}, {x=5} {x=1}, {x=5}

3anaua 3. CxoHCTpyroBaTH piBHSHHS BUAY (1), 110 Mao 6 aBa po3B’S3KH.
Po3é’a3zyeanna. 3aqaua BiAPI3HAETbCA BiJ 3a/1a4l 2 TUM, 10 HA TPETHOMY 1IHTEPBAJIL
3 CUCTEMHU 1HTEepBaJiB (2) po3B 30K HE ICHYE, a Ha NMEPIINX IBOX IHTEPBAJIaX ICHYE 110 OJJHOMY
po3B’sa3Ky. Ha TpetroMy iHTEpBasi cucremu (2) piBHAHHA (1) HaOyne BUTISAAY
(a—c—m)x=n—b—d
1 YMOBOIO He iICHYBaHHs Horo po3B’si3Ky Oyne
a—c—m=0
n—b—d+0
Kondoiryparis nopsaky 0yae Takoro
xI <p<x2<gq
ae
b:=-cp:d=-cq
pi=xl+kl;x2:=p+k2:q:=x2+k3 (15)
kl>0,k2>0,k3>0
Tomy MaTeMaTHYHOIO MOJIEIUTIO 3a7a4l 3 MO)Ke OyTH CHCTEMa BITHOCHO HEBIJOMHUX a, C, m
la| <1 — pl-xI — gl =m-xI +n

la| -2 — pl-]x2 — gl =mx2 + n (16)
a—c—m—0
a>0,¢c>0
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Matpuiis cucteMu piBHSHB (16) 111 meTepminanT 3 ypaxyBaHHM (15) MaTUMyTh BUTIIS
kl -ki —k2—k3 -x1
M2 :=| k2 -k3 -xI — kil —k2
1 -1 -1
DM2 =2kl k3 +2k2x]
3BijcH 3p0o3yMiIo, IO SKIIO AeTepMiHaHT DM2 He piBHMIA HyIIO, TO cucTeMa piBHSIHB (16)
Mae eIMHUIN po3B’s130K. BinbHMI unieH cuctemu (16) 3amumeThest Tak

S=|n
0
Po3B’s3koM cuctemu (16)y 3arabHOMY BUTIISII TICHIS IEPETBOPEHD OyJ1e BEKTOP
__n(kl +k2)
kl k3 + k2xI
L= - L
T kK3 +k2x1
~ k2n
k1 k3 + k2x1 (17)
3 (17) 3anumiemMo 3Ha4EeHHS
_on(k k), n(k k) (el AR kin
k1 k3 +k2xl ' klk3 + k2x1 , ' kl1k3 + k2x1 (18)
d= kln(xl +kI+k2+k3) I k2n __ 2nklk3
' klk3 + k2x1 , ' kl k3 +k2xI | © o klk3 4+ k2xl
ne | Oyne BigmiHHE Bix HyJs. 3 iHIIOTO OOKY
I=n—b+d

OTxe, Ha TPeTbOMY NPOMIXKKY cUcTeMU (2) piBHsAHHA (1) He Oyne Matu po3B’s3Ky. Bunagok
n=0 nns Hac He uikaBui. 3 (18) BuIHO, 110
a>0,¢>0

32 YMOBH
OTtxe, reHepyroun (epeduparoun) 3HaYCHHS

xI €[-4.3),kl, k2, k3 € [1..3]

MoskHa 10CcATTH BUKOHAaHHS HepiBHOCTI (19) Ta HEPIBHOCTI HYIIO I€TEPMIHAHTY
DM2 =2kl k3 +2k2x1 cucremu (16).

Anzopumm 3.
1. CtBOproemo marpurro M2.
2. Buznauaemo ii Bu3HauHuK DM?2.
3. 3anucyemMo BEKTOp S BUTHHUX YJICHIB
4. Po3B’3yeMO cUCTEMY PiBHSHB 3 OCHOBHOIO MaTpuilel0 M2 i BUTbHUM YJICHOM S.
5. 'enepyemo

xl €[-4.3), kI, k2, k3 € [1.3]
norn (K1-k3 +k2-x1)-n <0 ANDM2 # 0
6. BuBoaumo Ha npyk (eKpaH) myKaHe PiIBHSIHHS
la-x + b|-|c:x +d=mx+n

7. SIxuro moTpiOHO JeKisibKa BapiaHTiB piBHSIHB BUAY (1), To Himemo mo . 1.
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Ilpozpama 3.
with(LinearAlgebra) : y = rand(-4..-1) :z = rand(1.4) : i '=1:j:=25:
whilei <jdo
unassign('a'\b')c\d'\'m'\'n'\x1''x2'x3"p" \q'\M"\DM''M1')s"\k1' k2" k3" I''11'13')x") :
-xI +p xl —q -xI
Ml:==| x2—p x2—q -x2 |
1 -1 -1

DM1 = factor(Determinant(M1));
p=xl+kl:x2:=p+k2:q=x2+k3:

M?2 := M1, DM?2 := Determinant(M2);s = Vector(3, [n,n, 0]);
L = LinearSolve(M2, s);

a=L[1}b=-ap;c:=L[2];d:=-cqm:= L[3];
[ == normal(n — b + d);

xI =y():n=yp():kl:=2z():

k2= z() k3 = z() 111 = kI -k3 + k2-x1 :

while//-n > 0orx/ + kI =00r DM2=0do
xl==y():n=y():kl =2z():k2=12z():
k3 :=z() :1l == kl-k3 + k2-xI :end do:

da = denom(a) :dc := denom(c) : dm = denom(m) :
ds := lem(da, dc, dm) -

sa ‘= numer(a) :sc = numer(c) : sm ‘= numer(m) :
dac = gcd(sa, sc) : dacm = gcd(dac, sm) :

3= ‘ﬁ-(a'x+bj’—‘L-[c-x+d)‘= ds “(m-x + n);
dacm dacm

dacm

print(‘eapianm ' i) : print(13) : print(solve(13, {x}))

ci=1i-+1: enddo:

sapianm 4x —8 —|3x —12|=x—2
|[7x — 14| — |4x — 28| =3x —2 {x=-1}, {x=3}
{x=-2}, {x=5} 11 sapianm
2 eapianm 3x—3—]2x—12|=x—3
[5x — 15| —|4x —20|=x—3 {x=-3}, {x=3}
{x=-1}, {x=4} 12 sapianm
3 eapianm R2x—2—|x—6=x—2
|5x — 15| — |[4x —28|=x — 11 {x=-1}, {x=3}
{x=-1},{x=4} 13 sapianm
4 eapianm 4x+4] —3x—12|=x—38
[5x4+ 35 —3x—12|=2x—1 {x=0}, {x=-4}
{x=-4}, {x=1} 14 sapianm
5 eapianm 5x =5 —|4x—12|=x—1
2x—6 —|x—10[=x—2 {x=-3}, {x=2}
{x=-1}{x=17} 15 éapianm
6 sapianm |5x —10] — |[4x —28|=x— 14
Bx—3—x—9=2x—2 {x=-2}, {x=3}
{x=-1}, {x=5}
7 eapianm 16 sapianm
[4x =8 —3x—12|=x—2 R2x—4—px—9=x—1
{x=-1}{x=3} {x=-2} {x=6}
8 sapianm 17 sapianm
R2x—6—x—9=x—1 |[7x — 14| — |4x — 28| =3x —2
{x=-1}{x=7} {x=-2} {x=5}
9 eapianm 18 sapianm
[7x —21| —|[4x —32|=3x—35 Bx—3—]2x—12|=x—3
{x=-1}{x=6} {x=-3}{x=3}
10 sapianm 19 sapianm
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3x—=3—]2x—10|=x—5
{x=-1}, {x=2}
20 eapianm
5x =5 —2x—16/=3x—5
{x=-1}, {x=4}

23 eapianm
4x +4 —3x—6/=x—2
{x=0}, {x=-4}
24 gapianm
5x—10] —3x —24|=2x—10

21 sapianm {x=-1}, {x=4}
5x =5 —|3x—15|=2x—2 25 sapianm
{x=-2},{x=3} Rx+2—px—3=x—1
22 sapianm {x=0}, {x=-2}

Bx+3 —2x—8=x—5
{x=0}, {x=-3}

3anaua 4. CxkoHcTpyroBaTy piBHSHHSA BUAY (1), 1106 BOHO Majo mMpUHAMMHI J1Ba pO3B’SI3KU
(mBa, abo OiybIe pO3B’S3KIB).

Po3zeé’azyeanns.

[TopiBHSHO 3 TONEpEeTHBOIO 3aJauei0 yMoBa 3anavi 4 gemo crpoiieHa (He TOYHO JBa
po3B’si3kn). Takuii BUNAIOK TOUUTBHUM, OCKUIBKH BiH Ma€ 3HAYHO MPOCTINTYy MaTeMaTUYHY MOJIEINb
1 BIAMOBIAHY Mporpamy, IO BaXKJIMBO JJIS PO3YMIHHS BUMTEISIMHU MaTeMaTHKHU. PiBHSHHS MoOXe
MaTtd JBa, TpU 1 OuIbmie (HECKIHYEHE 4YHCI0) KOpEHIB. Haykosuii nioxio 00 CMeopeHHs
MamemamuyHoi mooeni po3s ’sa3yeanHs 3a0aui 4 TONATa€ B TOMY, 110 TOBUHHO iCHYBaTH NMPUHAWMHI
1Ba pi3Hi AidcHI yrcna x1 1 X2, KOTpi 3a10BOJIbHAIOTH PiBHIHHS (1), TOOTO YTBOPIOETHCS cHCTEMa
PIBHSIHB

la-xI + b| + |cx] +d=m-xI +n
la:x2 + b + |c:x2 +d =m-x2 +n (19)

Skmo B cuctemi (19) 3renepysatu (Bubpatu) a>0, c¢>0, a takox uucna x1, x2, b, d, To
BOHA MEPETBOPUTHCS B CUCTEMY JBOX JIIHINHUX DPIBHAHb 3 JIBOMa HEBLIOMMMH M 1 N, KOTpa
MaTUME €IMHMHA po3B’A30K. MeTos iHTepBaliB A po3B’si3yBaHHS piBHAHHA (1) BuMarae ioro
PO3B’A3yBaHHs Ha TPHOX iHTepBanax. MU He CTaBUMO YMOB HIOA0 HalexHOcTi X1 1 X2 pi3HUM
IHTEepBaJiaM Ta iX ynopsaKyBaHHs. [Hakile npuiinemMo 10 3a1a4i, KoTpa noAioHa 3anayi 1.

Aneopumm po36’azysanns 3a0ayi 4 Moxe OyTH TaKUM.

1. I'enepyemo a € [1.5], ce[1.5], xI€[-5.5],x2€[-5.5],

2 Moy X =x2 xle[-5.5],x2€[-5.5],

TeHePy€eEMO
3. Hoxu a=c renepyemo ¢ € [1..5], c € [1.5],
4.Tenepyemo © €[ -5..5], d & [-5.5]
5.P03B’A3yeMO cUCTeMY PiBHAHB BITHOCHO M i N
lax] +b| + |cxI +d=m-xI +n
la-x2 + b| +|c:x2 +d=mx2 +n
6. sxmo @*b-cd-m-n # 0
6.1. Ipykyemo piBHSHHS
la-x+b| +|c:x+d=mx—+n
6.2. Po3B’a3yemMo piBHAHHSA
la-x+b| +|c:x+d=mx+n
7. Slkuo moTpiOHO JeKinbKa BapiaHTiB PiBHIHb, TO i1eMo 10 1. 1.

Sxio po3B’si3KaMu PIBHSAHHS € HECKIHUCHA MHOXKHHA PO3B’s3KiB, TO 3TreHepoBaHi x1 1 X2,
KOTpI1 € PO3B’A3KaMH PIBHSIHHSA, BXOAATH Y IF0 MHOXKUHY.

TO

Ilpozpama 2.
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y = rand(-5.5) :z = rand(1..5) :

i=1:j:=20:

whilei <jdo

unassign('a'\b')c"\d'\m'\n'\x"\x1'/x2") :

xI =y():x2=y():

while x/ =x2dox/ = y( ) :x2 = y() : end do:

b:=y():d=y():

a=z():c=12z():

whilea=cdoa :=z( ) :c :=z( ) : end do:

Il :=laxl + b +|cxI +d=mxl+n

R2:w=|ax2+b+|cx2+d=mx2+n

s = solve({l1,12}, {m, n}); assign(s) :

ifa-b-c-d-m-n # 0then

print(la-x + b| + |c:x +d =m-x + n);

print(solve(la-x + b| + |cx +d =mx+n, {x})) :
i=1i+1:endif:

end do:
1 106 (x=-1}, {x=2)
3x—2 +Rx+4=-—x+ — ’
Br =2 +x+d=-—rxt+— Bx—5 +4x—1|=-3x+ 14
{x=-5} {x=2} {x=-2}, {x=2}
[5x+3+x—5=4x+8 x+3[+2x+3l=x+4
{—iSX,XSS] {x=-2} {x=-1}
5 Bx+2[+2x—2/=x+12
[4x =3 +[3x—5=3x+8 {x=-2}, {x=3}

{x=0}, {x=4} l4x — 5| +PBx+1|=-7x+4
10 1
4x =5+ |5x—5=-—x+27 =
4x =5 +I5x— 5= S x <-4}
{x=-3}, {x=3} _ __3 . 86
x+3[+|5x+1]=-9x—4 Sx =1+ 2x+3=-"gx+ =
[x<_i} {x=-3}, {x=2}
- 4 5x—4 +3x—2/=-8x+6
7 2
2x—4 —4=-=x+10 £
2x — 4| + |x — 4 3x+ x < 3
{x="-3}, {x=3} 4x+ 1| +3x—5=7x—4
5 15
|4x—2|~|—|x+2|=—7x+7 %Sx
{x=-3} {x=1} |5x —4 +3x—5=-8x+9
px+4+Mx—ﬂ=%x+9 xg%
{x=0}, {x=4} Bx—2| +4x+2/=5x+4
|5x+2|+|3x—4|=—6x+6 {x:()},{xzz}
{x=0}, {x=-2} x =2 +4x+1]=2x+8
o4+ 15x = 3= -2 x 4 2 {x=-1}{(x=3}

3anaua 5. CkoHcTpyroBaTH piBHSHHS BUAY (1), KOTpE MaJIo 6 Ge3Iiu po3B’ s3KiB.
Po3B’si3yBanH. Sk y)xe 3rajqyBajocs Bullle, piBHAHHSA (1) MEeTog0M iHTEpBaiB
PO3B’A3y€ThCS HA KOXKHOMY 3 1IHTEepBaliB. [IJisi BU3BHAUYEHOCTI PO3TIISTHEMO BUITAI0K

ax+b<0,cx+d<0 (20)
Hexaii 1151 BU3HAU€HOCT] yBECh iHTEpBaJ € po3B’si3KoM piBHAHHSA (1). Poskpuemo Moy B
piBasHHI (1) 32 ymoB (20). [Ticis mpocTux mepeTBOPEHh MAEMO PiBHSIHHS
~-(a+b+c)x=b+d+n
KOTpe MaTtuMe 0e371i4 po3B’s3KiB 32 YMOB

a+c+m=0ﬁ+d+n=0
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3Bigku Maemo m=-a-C, nN=-b-d. I'erepyemo a, b, ¢, d i Bu3nauaemo m i n. IligcraBasemo 1t
3HaueHHs y piBHAHHSA (1) 1 po3B’s13yeEMO HOT0 BiTHOCHO X.

>

Ilpoepama 5.
y = rand(-5.5) :z = rand(1.4) :
i=1:j:=20:
whilei <jdo

n=y():d:=y():
a=1z():c=2():
m=-a—c:b=-n—4d:
ifn-d-m-b # 0 then

print(abs(a-x + b) + abs(c'x +d) =m-x +n) :
print(solve(abs(a-x + b) + abs(c'x +d) =m-x +n, {x})) :

i=1i+1:endif:
end do:
x—=3+Kx+2/=-2x+1
{x< -2}
x—=3+]2x+2=-3x+1
{x< -1}

Bx+7+2x—5=-5x—2

<7

x—=2[+x—1=-2x+3
{x<1}

x+35+3x—3=-4x—-2
{x< -5}

2x—6+[3x+2=-5x+4

<3

x—1+Kx+5=-2x—4
{x < -5}
2x—=3+kx—2/=-3x+5

<3

Bx—6+x+5=-4x+1

2x =10 +2x +5|=-4x+5

x< -

|
| I —

x—6] +4x+1

lr<-

R2x—1]+x—3=-3x+4

<]

x4+ 10| +2x —5|=-3x—5

-5x+5

N
.

{x < -10}
4x + 4] +2x—2|=-6x—2
{x<-1}

2x—6]+4x+1=-6x+5

[xs-ﬂ:

2x+6 +[3x—1]
{x< -3}
2x—=2|+4x—2/=-6x+4

<]

-5x—=5

{x< -5}

Bx—=3+]2x—2|=-5x+5 Rx—=3+x+1=-3x+2
{x<1} {x=<-1}

x—6 +2x+4=-3x+2
{x< -2}

3anaua 6. CxoHcTpyroBaTH piBHSAHHS BUAY (1), 1100 BOHO Maji0 TOYHO OJIMH PO3B’S30K.

Po3B’si3yBanHsi. Bukopucraemo miaxig 70 CTBOPEHHS MaTeMAaTUYHO! MOJIEN1, KOJU YC1 TpH
JiHIMHI PIBHAHHSA, KOTPI OTPUMAIMCA MICHAS PO3KPUTTS MOJAYNIB y piBHAHHI (1) HAa KOXHOMY
1HTEpBaJli, MalOTh PO3B’SI3KU, OJIHAK X2 1 X3 HaleXaTh 1HIIUM IHTEpBaJIaM 1 He OyIyTh pO3B’A3KaMu
BUX1HOTO piBHAHHA. Jl0 pedi, y Takuil crocid MoskHa Oysio 6 CTBOPIOBATH MOJIENI YCiX MOMEPEIHIX
3anad. Ha inTepBanax (2) uncna x1, x2, X3 po3ramryemMo 3riJHO HEPIBHOCTI (BUX1HA KOH(pIryparis

b d
X< X2<——< X3<——
a c (21)

Po3zkpuBaroun Monyni piBHsHHA (1) Ha KO’)kHOMY iHTepBali 3 (2), MmaeMmo Take. Ha mepmomy
3 iHTepBaiiB (2) po3B’s3KOM BiamoBigHOro piBHAHHIO (1) (piBHSAHHIO 6€3 MOyIiB) Oyne x1 1 BOHO
BXOJIUTb, 3rifHO (21), B 11e#i iHTepBai i ToMy Oyae po3B’si3koM piBHAHHS (1). Ha npyromy inTepBaii
PO3B’A3KOM BiZMOBIIHOTO piBHSAHHIO (1) (6€3 MomymiB) Oyae X2, OHAK BOHO HE BXOIUTH B IICH
iHTEepBaJI 1 TOMy He Oyzae po3B’si3koM piBHAHHA (1). AHanoriyHo X3 He Oyze po3B’SI3KOM PiBHSIHHS
(1). MaTemaTtnuHOO MOAEIUTIO 3ana4i (6), 3TITHO PO3KPUTTS MOAYJIB piBHSAHHSA (1) Ha KOXKHOMY
iHTepBai 1 3p00JICHHUX BHILE MMOSICHEHD, a TAaKOXK (21), Oyae Taka cucreMa HEeJIHIMHUX PiBHSIHb.
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-a-xl —b—cxl—d=m-xI+n
ax2+b—cx2—d=m-x2+n
ax3+b+cx3+d=m-x3+n

b=-a-(xI + kI + k2)
d=-c-(x] +kl +k2+ k3 + k4)
x2=xl + ki
x3=xI+kl +k2+ k3

s po3’sizyBanHs cuctemu (22) Bubepemo noBiasHO X1, m, k1>0, k2>0, k3>0, k4>0 3
neBHUX MpoMixkkiB. Toxal HenmiHiltHA cucTeMa (22) epeTBOPUTHCS B JIIHIHHY 3 TOJIOBHOIO MAaTPHUIICIO

(22)

k3 -k4 -1
M= -k2 K2+ k3+ k4 -1
1 BUBHAYHUKOM
DM =2kl1k2 +2k1k3 + 2kl k4 + 2k22 +2k2k3 +3k2k4
— k3k4 (24)

Busnaunuk (24) marpumi (23) Moxe MaTH K JOAATHI, TaKk 1 BiJ’€MHI 3HAUYCHHS, a OTXKE
Moke OyTu piBHUIA Hym0. Ockinbku 3HaueHHs K1, k2, k3, k4 OynyTe renepyBaTucsi 3 00MEKEHOT0
MIPOMIKKY
[I,S]I[G s<3 (25)
T0 3 (24) BuaHO, W0 DM>0, skmio 3Ha4yeHHSA 3 OLIBIIOTO NMPOMIKKY, TO B MpOrpami
nocraBuMo Bumory mo6 DM = 0. Orxke cucrema (22) maTuMe 3a HakjiIaJeHUX yMOB (25) enuHuit
po3B’s130Kk. Bun marpuni (23) 1 11 Bu3HauHUKY (24) MOXKHA 3HANTH 3a TaKOIO MPOTPAMOI0

IIporpama (monomi:kua).
restart . with(LinearAlgebra) :

b =-a-(x] + ki +k2);
d=-c(xI +kl +k2+k3+Fk4),
x2 = x1 + kI,

x3 =xl + kil +k2+k3;

[ == expand({-ax] —b—cxl —d=m-xl +nax2+b—cx2—d=mx2+nax3+b
+cx3+d=mx3+ n});

M = Matrix(3,3, [[k3,-k4,-1], [ -k2, k2 + k3 + k4,-1], [k] + k2, kI + k2 + k3,-1]]);
DM = factor(Determinant(M) );

b=-a(xl+kl+k2)
d==-c(xI+kl+k2+k3+k4)
x2:=xl+ ki
x3:=xI+kl+k2+k3

l={ak3—cki=kim+kK2m+kk3m+mxl+n, ~ak2+ ck2
+ck3+ckd=kim+mxl +n,akl +ak2+ckl+ck2
+ck3+ckd=mxl + n}

k3 -k4 -1
-k2 k2+ k3 + k4 -1
kl +k2 kI +k2+ k3 -1

M :
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DM:=2kik2+2kik3+2kikd +2k2* +2k2k3 +3k2 k4
— k3 k4

IIporpama 6. (OcHoBaHa Ha i€l MOBHOTO MepeOOPy 3MIHHUX 31 3HAYCHHSIMHU 3

MEBHOT'O MPOMIXKKY. YCchoro 48 MokiuBuX BapianTiB. HaBeneno mepri 20).

restart : with(LinearAlgebra) @i = 1:
for x/ from -1 by 1to 1 do
for k1 from 1 by 1 to 2 do
for k2 from 1 by 1 to 2 do
for k3 from 1 by 1 to 2 do
for k4 from 1 by 1 to 2 do
for mfrom -1by 1to2do

unassign('a','c','b','d', 'n') :
b=-a(xI +kI+k2),
d=-c(xI +kl+k2+k3+k4),
x2 = xl + ki,

x3=xl+kl +k2+k3

[ == expand({-ax] —b—cxl —d=m-xl +nax2+b—cx2—d=mx2+nax3+b
+cx3 +d=mx3+ n});

if DM # Othenb :=-a-(x] + kil +k2); d :=-c-(xI + kIl + k2 + k3 + k4);

L = solve({-a-x] —b—cxIl —d=mxI +n,ax2+b—cx2—d=mx2+nax3+b
+cx3+d=m-x3 +n},{a,c,n});assign(L) :

ifa-c:n-m-b-d # 0and a > 0 and ¢ > 0 then

print(Bapianmi) :
print(abs(denom(a)-(a-x + b)) + abs(denom(a)-(c-x + d)) = denom(a)-(m-x +n)) :

S = solve(abs(a-x + b) + abs(c'x +d) =m-x + n, {x}) : print(S) :

i=i4+1:
end if: end if:

end do: end do: end do: end do: end do: end do:

Bapianm x—2+3x—12]=-5x+13
x—1]+4x—12|=-Tx+ 11 {x=-1}
{x=-1} 10 Bapianm
2 Bapianm 2x—4+3x—15|=-7x+ 17
x—1+2x—8=-5x+7 {x=-1}
{x=-1} 11 Bapianm
3 Bapianm 2x —4| +|9x —45|=-13x+ 47
x—1] +]6x — 24| =-9x + 23 {x=-1}
{x=-1} 12 Bapianm
4 Bapianm [4x — 8 +[9x — 54| =-17x + 58
x—1+3x—15=-6x+ 14 {x=-1}
{x=-1} 13 Bapianm
5 Bapianm |x —3] +16x —30]=-9x + 31
x—2|+]9x —36|=-14x+ 34 {x=-1}
{x=-1} 14 Bapianm
6 Bapianm x—=3+3x—18=-6x+19
2x —4] +19x —45|=-19x + 41 {x=-1}
{x=-1} 15 Bapianm
7 Bapianm x —3] +|8x—48=-11x+49
x —2| +]12x — 60| = -17x + 58 {x=-1}
{x=-1} 16 Bapianm
8 Bapianm x —3] +4x —28|=-7x+29
x—=2| +]6x —36/=-11x+34 {x=-1}
{x=-1} 17 Bapianm

9 Bapiaum
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{x=0} lx —2| +16x —30/=-9x + 32
18 Bapianm {x=0}
x —2| +2x —10]=-5x+ 12 20 Bapianm
{x=0} x =2 +3x—18]=-6x+20
19 Bapianm {x=0}

3anaua 7. CkoHcTpyroBaTH piBHSHHS (1), 106 BOHO HE Majio KOJIHOTO PO3B’s3KY.
Po3B’si3yBanHs. /{151 po3B’si3yBaHHS 33724l CTBOPIOEMO TaKi KOHQITYpaIlio

x2<—£ <x3<—i <xl

a C (26)

Buxopsuu 3 (26) 3anucyeMo MaTeMaTHYHy MOJEIb 337a4i 7 Y BUTJISII CUCTEMH PiBHSHb
-ax3—b—cx3—d=m-x3+n
ax2+b—cx2—d=m-x2+n
axl+b+cxl+d—mxl+n

b=-a-(x2+ kl)
d=-c-(x2+ kIl + k2 + k3)

x3=x2 + kl + k2
xl=x2+kl +k2+ k3 + k4

ne k1, k2, k3, k4 nonatHi 3 mpomixky (25).

[Tepmii Tpu piBHSIHHS CUCTEMHU-MOJIEII (27) € pe3ynbTaToM PO3KPUTTS MOTyJIiB piBHSIHHS (1)

Ha KOX)XKHOMY 3 TpbOX 1HTepBaiiB (2), mpuuoMy X2, x3, x1 € po3B’s3KaMM BiANOBIAHUX JIHIHHUX

PIBHSHb Ha IEpIIOMY, PYIrOMY 1 TPETbOMY IHTE€pBajaX, OJHAK BOHM HE BXOJSATh y MOTPIOHHUM

1HTEepBaJI 1 TOMYy He € po3B’si3kaMu piBHAHHA (1). st mocnipkeHHs 1 po3B’si3yBaHHs cuctemu (27)
CKOpHUCTaEMOCs cepeoBuiieM Maple.

IIporpama (monomi:kua).

restart : with(LinearAlgebra) -

b=-a-(x2+kl);

d=-c-(x2 +kl + k2 +k3),

x3 =x2+kl + k2,

xl = x2+ kI +k2+k3+ k4,

(27)

[ = expand({-ax3 —b—cx3—d=m-x3 +naxl+b—cxl —d=mxl +nax2+b
+cx2 +d=m-x2 + n});

M = Matrix(3,3, [[ -k2,k3,-1], [ -kl,-k1 —k2 —Kk3,-1], [k2 + k3 + k4,-k4,-1]]);

DM = factor( Determinant(M) );

L := factor(solve([ -ak2 + ck3=kim +kK2m+ mx2 +n, —akl —ckl —ck2 — ck3

=mx2 +n,ak2 +ak3+akd —ckd=kim+k2m+k3m+kim-+mx2+n],[a,c,
n])); assign(L) :

b=-a(x2+kl)
d=-c(x2+kl +k2+k3)
x3:=x2 + kil +k2
xl:=x2+kl +k2+k3+k4
l={-ak2+ck3=kim+kK2m+mx2+n, -akl —ckl —ck2 —ck3=mx2 +n,ak2
+ak3+akd —ckd=klm~+k2m~+k3m~+kdm~+ mx2 + n}

-k2 k3 -1
M= -kl -kl —k2—k3 -1
k2 + k3 + k4 -k4 -1

DM := -2kl k2 — 2kl k3 — 2kl kd —2k2*> — 4k2k3 — 2k3* — 2k3 k4
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Lz (k3 + k4) (kI + k2 +k3) m .
KIK2 + kl k3 + kil kd + k2> +2k2k3 + k3% + k3 kd
mk2 (kI + k2 + k3 + k4) = -(m (k12k2+k12k3

KIK2 + KT K3 + kD K4 + k22 + 2K2K3 + k3P + k3 k4

+ k1P k4 4+ 2k1k2® + 3kl k2k3 + 2k1 k2 k4 + kI k2x2 + k1 k3% + k1 k3 k4 + kI k3 x2
k1 kdx2 + k2> +2k2% k3 + k22 kd + k22 x2 + k2 k3> + k2 k3 k4 + 2k2k3x2 + k3% xZ
+k3kdx2)) [ (kI K2 + K1 K3 + k1 kd + k22 +2k243 + k3% + k3k4) ]]

3 miei mporpamu 1 pe3ynbTariB i BUKOHAHHS BUIHO, IO cucTema (27) chodaTky
neperBopeHa B cuctemy | (enp) 3 matpunero M i ii Busnaunukom DM = 0. I3 cucremu | (enn)
nporpaMa 7 3HaXOJIUTh PO3B’S3KH a, ¢, M. /{111 cTBOpeHHs AOCTaTHBhOI KIJIbKOCTI PI3HUX BapiaHTIB
3aBnanb BUAy (1) 3 ymMoBoOto, 1m0 piBHAHHA (1) HE Mae po3B’A3Ky CTBOPIOEMO MPOrpaMy Ha OCHOBI
LUKJIIB TOBHOTO Mepe0opy LIMX 3HAYeHb BUTbHUX 3MIHHUX MOJIEN1 3 MOTPIOHUX MPOMIXKKIB

IIporpama 7. (OcHoBaHa Ha i/1€1 TOBHOTO Mepe0opy 3MIHHUX 31 3HAUCHHSIMH 3
MEBHOTO MPOMDKKY. Ycboro 80 MoxknuBuX BapianTiB. HaBeneno nepiii 20).
restart : with(LinearAlgebra) 1 i == 1:
for x2 from -1 by 1to1do

for k1 from 1 by 1to2do
for k2 from 1 by 1 to 2 do

for k3 from 1 by 1 to 2 do
for k4 from 1 by 1 to 2 do
for mfrom 1 by [ to 2 do
unassign('a','c,'b','d', 'n")
b=-a(x2 +kl),

d=-c-(x2 + kI + k2 +k3);

x3:=x2+kl + k2

xl =x2+ kil +k2+k3+ k4,

[ = expand({-a-x3 —b—cx3—d=m=x3+naxl+b—cxl —d=mxl+nax2+b
+cx2 +d=m=x2+ n});

M = Matrix(3, 3, [[ k2, k3,-1], [ -k1,-k1 — k2 — k3,-1], [k2 + k3 + k4,-k4,-1]]);
DM := factor(Determinant(M) );

if DM # Othenb :=-a-(x2 + kl);

d=-c-(x2 + kI + k2 +k3);

L = factor(solve([ -ak2 + ck3=kim+k2m +mx2 +n, -akl —ckl —ck2 —ck3
=mx2 +n,ak2 +ak3 +akd —ckd=kim+kK2m+k3m+kim+mx2 +n)l,|a,c,

n])); assign(L) :

ifa-c-n'm-b-d + 0and a > 0and ¢ > 0 then

print(Bapianm i) :
print(abs(denom(a)-(a-x + b)) + abs(denom(a)-(c-x + d)) = denom(a)-(m-x +n)) :
S = solve(abs(a'x + b) + abs(c:x +d) =m-x +n, {x}) :

i=i+1:

end if: end if:

end do: end do: end do: end do: end do: end do:

[Iporpama cTBOpeHa HA OCHOBI MOBHOTO NiepeOOpy 3HAYECHD MOTPIOHUX BEIHYHMH (3MIHHHUX B
LUKIJIaX) 3 IEBHOTO MPOMIXKKY. Y cboro mporpama ujana 80 npuknanis. [Togaemo mepmi 25.

Bapianm [6x —6 +|3x—9|=7x—17
[8x —8 +|5x—15|=11x—25 4 Bapianm
2 Bapianm [12x — 12| +|6x — 18| =14x — 34
[16x — 16| +|10x — 30| =22x — 50 5 Bapianm
3 Bapianm [15x — 15| +]6x —24|=19x — 41
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6 Bapianm 9x —9] +|7x —35|=14x — 46
|30x — 30| +|12x — 48| =38x — 82 14 Bapianm
7 Bapianm 9x — 9] +|7x —35|=14x — 46
[20x — 20| +|7x — 28| =23x — 52 15 Bapianm
8 Bapianm 3x =3+ 2x—10=4x — 14
[40 x — 40| 4 |14 x — 56| =46 x — 104 16 Bapianm
9 Bapianm 3x—=3+2x—10[=4x — 14
Sx—5+16x —24/=9x—31 17 Bapianm
p
10 Bapianm 3x—=3|4+2x—6/=4x—9
[10x — 10] +|12x — 48| =18 x — 62 18 Bapianm
11 Bapianm 3x—=3+2x—6/=4x—9
14 56 79 19 Bapianm
Sx—=5+|—=x——|=Tx— —
5 |+‘ 30T 3T 9x — 9 +]5x — 15| = 10x — 24
12 Bapianm 20 Bapianm
|10x_10|+‘§x_ 2], 158 9x — 9 +|5x — 15| = 10x — 24
3 3 3
13 Bapianm

MoskHa JOCHIAMTA W 1HOI BUMAAKH MIIXOMIB 10 CTBOPEHHS MaTEeMaTHYHOI MOJei
KOHCTpyIOBaHHA piBHsAHHA (1) 1 iX moOyayBaT Ta po3B’si3yBaHHs. 3ayBa)KMMO, 1110, HE3BAXKAIOUU
Ha 30BHIIIHIO TPOCTOTY piBHAHHA (1), moOymoBa Mozaeni KOHCTPYIOBAaHHS Ta ii po3B’si3yBaHHS
JaJIeKO He TMPOCTi 1 BUMarae NeBHOi MaTeMaTHYHOI i 1HPOPMATUYHOT KyJIBTYPH BiJl KOPHCTYyBaya.

HaBezneni BapiaHTH piBHSHB MOXYTh OyTH 1 BapiaHTaMU HepiBHOCTEH. J{s boro nmoTpioHO
3HaK piBHOCTI B (1) 3aMiHWTH Ha 3HAK BiJIMTOBIAHOT HEPIBHOCTI, HAPUKIIA],

> solve(|x —4|-]x =7 <x—5,{x}); {8<x},{2<x,x<6}

PiBHSIHHS 1 HEPIBHOCTI PO3B’SA3YIOTHCS OAHUM 1 THUM K€ METOAOM iHTepBaliB. OJHAK, MPH
KOHCTPYIOBaHHI PIBHSIHb MU T€HEpPYEMO HOro po3B’s3kM (3HaueHHs HeBinomoi). Tomy meron
KOHCTPYIOBaHHS PIBHSHb BOJHOYAC BM3HA4Ya€ 1 Horo po3p’sizku. PO3B’s3kM X HEpiBHOCTEH Yy
HaBEJICHIM TEXHOJOrli KOHCTPYIOBaHHS HE BH3HAYAalOThCA 1 TOMY Halepen KOpHCTyBadyeBl
(HampuKJIaJ, yYUTENI0) HEBLIOMI.

KoHcTpyloBaHHSI HaBUAJIbHUX 3aBJaHb 3 MAaTEMAaTUKHA BUMAara€ CTBOPEHHS MaTEeMAaTHYHHX
Mojiesiel, crnoco0iB iX po3B’sI3yBaHHSA 1 PO3POOKM BIAMOBIIHUX aJrOPUTMIB Ta Mporpam, IO
CTBOPIOE CHUTYAIlil0 3 BHCOKHM CTYNEHEM HEBH3HAYEHOCTI W TOMY BHMara€ 3HAYHHUX TBOPYHUX
3ycuiib [4, 5]. KoHcTpyroBaHHs 3aBJlaHb 3 MaTeMaTHKH y cepeJoBUIll Maple HOCHUTH MOLIYKOBO-
JOCTIAHULIBKUI XapakTep 1 TOMy MOK€ BUCTYIIaTH TEMOIO HAyKOBOI JI0MOB1/1, pedepary, KypcoBoi,
JTUTUIOMHOI, MaricTepchbKUX podiT, a TAKOX JJI1 CTBOPEHHS JOCTATHHOI KIBKOCTI BapiaHTIB 3aBJlaHb
JUTSl TECTYBAHHS UM 1H/IMBITYaIbHOTO MiIX0Ty 10 HAaBYaHHS.

Cratts anpoOoBana B KipoBorpaacbkoMy Aep)KaBHOMY I€aroriYyHoMy YHIBEPCUTET1 iMEH1
Bonoaumupa Bunanuenka Ha (izuko-marematnyHoMy ¢akynbreTi («Bubpani 3a1a4ui MaTeMaTUKI
4-i1 xypc, 6-11 Kkypc). Pesynpratn anpo0artii — mo3UTHUBHI.

Marepian crarTi OyAe KOPUCHUM YUHUTENSAM, BUKJIaa4yaM, YUHSIM, CTyIEHTaM.

Jnst Gkl AeTaIbHOTO 03HAMOMIICHHS 3 IPOOJIEMOI0 PEeKOMEHAyeMO kepena [1-8].
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Kirovohrad Volodymyr Vynnychenko State Pedagogical University, Kirovohrad, Ukraine
MATHEMATICAL MODELING IN DESIGNING EQUATIONS CONTAINING
UNKNOWN QUANTITY UNDER THE SIGN OF MODULE WITH MAPLE-
TECHNOLOGIES

The technology of designing equations and inequalities containing unknown quantity under
the sign of module based on mathematical modeling is established. We consider the following key
steps of constructing equations containing unknown under the sign of module: 1) Statement of a
problem (finding the type of mathematical object and its properties, such as the type and properties
of the equation, 2) creating or finding a scientific approach to create a mathematical model, for
example in the form of ideas; 3) creation of mathematical model it’s research and adjustments; 4)
creation or finding a scientific approach to solve the mathematical model and the creation of a
scientific approach based on the method of solving mathematical model; 5) creation of algorithm
based on the method for solving mathematical model; 6) creation of algorithm program according to
specific algorithmic language of the algorithm (we have Maple); 7) adjustment of the program and
the program execution; 8) analysis of the results and their broadcast on the problem. Note that at
every stage there are situations of necessary adjustments, then you should go back to the previous
steps and make adjustments to them. The different cases of equations, the number of solutions are
investigated: equation has three, two, one, none, plenty solutions. The appropriate mathematical
models are constructed which are then investigated and resolved. When solving mathematical
models in the form of equations and inequalities bulky conversion and calculations are performed in
Maple-technology, which significantly improved the quality of such changes, retained considerable
time and allowed the computer to perform experiments without much effort. Established algorithm
and program according to the designed method allow to get enough of similar tasks with answers
options to create tests or individual tasks.

Keywords: the equations, inequalities, module, technology, mathematical model, algorithm,

program.
Kymnnp B.A.
KupoBorpaackmii rocyiapcTBeHHbIN Nelarornyeckuii yHupepcurer uM. B. BunHuuenko,
Kuposorpan, Ykpauna
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MATEMATHUYECKOE MOJEJINPOBAHUE P KOHCTPYUPOBAHUU
YPABHEHMI, COJEPXKAIIAX HEW3BECTHYIO IIOJ 3HAKOM MOJAVJA, C
HNCIIOJIb30BAHUEM MALE-TEXHOJIOI'MA

Ha ocHOBaHMHM MaTeMaTHYECKOTO MOJICIMPOBAHUS CO3IAETCS TEXHOJIOTHUS KOHCTPYHPOBAHUS
YPaBHEHHH M HEpaBEHCTB, COAEP)KALIMX HEW3BECTHYIO MOJ 3HAKOM Monyis. Paccmarpuarorcs
TaKMe OCHOBHBIE OTalbl KOHCTPYHpPOBaHMSA Takux ypaBHeHuid: 1) IlocraHoBka 3amaun
KOHCTPYUPOBAHMsI YpaBHEHHH ONPEAEICHHOr0 BHJA, COJACPXKALIMX HEM3BECTHYIO I10J 3HAKOM
MOJTyJIsl; 2) CO3[JaHNe WM OTBICKaHUE HAYYHOTO MOJXO0/a Ul CO3JaHUH MaTeMaTH4YeCKOH MOJenH,
HampuMmep, B BUJE UJAEH; 3) CO3JaHHE MAaTeMaTH4YeCKON MOJENN B BHJIE HEJIMHEHHOH cHcTeMbl
YpaBHEHHI U HEPABEHCTB, €€ UCCIICAOBAHUE U KOPPEKIUs; 4) CO3/1aHNE WM OTHICKAHUE HAYYHOTO
MOJX0/Aa JJI PELICHUs MaTeMaTHMYeCKOW MOJENN M CO3JaHHEe Ha €ro OCHOBE croco0a perieHus
MaTEeMaTHYeCKOH Mojenu (HeIMHEHHOW CHCTeMbl ypaBHEHUN M HEPABEHCTB); 5) pa3paboTka Ha
OCHOBE cIoco0a aJropuTMa pelleHHUs MaTeMaTH4ecKod Mojenu; 6) COOTBETCTBEHHO aIrOPUTMY
pa3paboTka mporpaMMbl Ha ONPENEICHHOM alropuTMHuYeckoM si3bike(y Hac Maple); 7) ormanka
IIPOrpaMMbl U €€ BBIINOJIHEHUE; §) aHAJIN3 MOJTYYEHHBIX PE3Yy/IbTaTOB U UX TPAHCIIALUS Ha yCIOBUSA
3amaun. Ha kaxmom oTame BO3MOXKHBI CHUTYallMd HEOOXOAWMOW KOPPEKIMH, TOraa HYXKHO
BO3BpalaThcs 70 MPEbIAYIIUX 3TAllOB U BHOCUTh B HUX KOppeKTUBHL. MccienyroTcs pasnuyHble
Cllydal TaKUX YPaBHEHHH B COOTBETCTBHH C KOJMYECTBOM PEIICHUI ypaBHEHHS: YPaBHEHUE UMEET
TPU pELIeHMs, ABa, OJHO, HM OJHOro, OECKOHeYHOe MHOXkecTBO. CTpOSTCS COOTBETCTBYIOIIME
MaTeMaTHYeCKUe MOJENM C TOCIEAYIONMM HX HCCIeIOBaHMEM W penieHueM. [Ipu perreHuun
MaTeMaTHYeCKUX MoJelieil B BHJIE HEJMHEHHBIX CHUCTEM YpPaBHEHUH U HEPABEHCTB I'POMO3JKHE
npeoOpa3oBaHUsl ¥ BBIYUCICHUS BBINOJHSIMC, B Maple-rexHojaoruu, 4YTO TPUBEIO K
3HAYUTEIBHOMY YIYYLICHUIO KadyecTBO TaKMX MPeoOpa3oBaHM, COKOHOMHIIO BpEMsl U IO3BOJIUIO
BBIMIOJHATh TPH  HEOOXOIUMOCTH KOMIBIOTEPHBIE AKCIEPUMEHTHI 0€3 O0COOBIX YCHIIMM.
COOTBETCTBEHHO CIOCO0Y KOHCTPYHPOBAaHUSI YpaBHEHHH C HEM3BECTHOW IO 3HAKOM MOIYJIS
CO3JIaHbl AJITOPUTM U IpOrpaMMa MOJYYEHHs AOCTATOUYHOTO KOJIMYECTBA BAPUAHTOB OJAHOTHMITHBIX
3aJJaHHi, 9TO HEOOXOIUMO NIPU CO3/IaHUH TECTOB HIIU HHMBHIyaTbHOM O0YYECHHUH.

KiaoueBble ci1oBa. YpaBHEHHME, HEPaBEHCTBO, MOJYJb, TEXHOJOTHS, MaTeMaTHyecKas

MOJIEITb, AITOPUTM, ITPOrpaMMa.
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be3kopogaiina JI. B.
3anopi3bKuii HAlIOHAJBHUH YHIBepPCUTET, 3al0PiKIKe, YKpaiHa

CHCTEMHA MOJEJIb TPO®ECIHHOI MIITOTOBKH MAHEBYTHIX
@AXIBIIB I3 TYPH3MO3HABCTBA TA AJITTOPHTM Ii ITPOYKTHBHOI O
34CTOCYBAHHA I TIPOTHO30BAHOIO PO3BUTKY Y BUIIIHX
HABYAJTIBHUX 3AKTATAX

DOI: 10.14308/ite000619

Y cmammi 30iticneno meopemuune 00IpyHmMy8anus cucmemHoi mooeni npogheciunoi
ni020MosKU Maubdymuix paxisyie iz mypusmosHaA6CmMed y SUWUX HABYATLHUX 3aK1adax. Aemop
AHANi3ye OKpecieHy Hnpogeciliny ni02omosKy 5K YINICHY, IOKpumy, MOOLIbHY, [HmMezpayiiny,
bacamopisHesy neoazoziuny cucmemy. 3’sc08aHO MeMOO0N02IUHY OCHO8Y NPOogecilinoi ni020moeKu
Maubymuix ¢axieyie i3 MypuzMo3HABCMEA, CXAPAKMEPUZOBAHO CUCMEMH) MOOENb O3HAYEHOI
ni020MOBKU, PO3KPUMO ii CKIAO08I, OKPeCieHO CMPYKMYpY, BU3HAUEHO KOMNJIEKC OpeaHi3ayitiHo-
neoazo2iuHuUx ymMos, N0OaHo ix 3Micm, 3anpPONOHOBAHO ANCOPUMM NPOOYKMUBHO20 SUKOPUCTNAHHS
cucmemuoi mooeni npogheciinoi ni02omoKu MatlOymHix axieyie iz mypuzmMo3HaA6CmMea y GUUUX
HABUANLHUX 3AK1A0aX, NOOAHO BUCHOBKU MA NEPCHEeKMUBU NOOATbUWUX OOCTIOHUYLKUX HANPAMIE
pobomu.

Knrouoei cnosa: maiibymniti gpaxiseyv i3 mypuzmo3Hagcmed, mMemooono2is,; opeaHizayitiHo-
neoazo2iuni ymosu, npogeciiina nio2omoeKa; cCUCmemMHa Mooelb, 8Ula 0Ceima.

Ilocmanoeka npoonemu o0ocnioxycennsa. Ha OCHOBI TEOPETHYHOTO aHAJI3y Ta BIIACHOTO
JOCBiZY 3 00paHOro MUTaHHS B Haii poOOTI MU pO3IiIsLAaeMo MpodeciiiHy miAroToBKy MalOyTHIX
¢axiBUiB 13 TYpU3MO3HABCTBA Y BUIIMX HAaBYAJIbHUX 3aKJIaJax SK LIIICHY, BIKPUTY, MOOUIbHY,
1HTerpaliiiHy, 6araTopiBHEBY MeJaroriyHy CUCTeMy, (pyHKIIOHYBaHHS SIKOI rependayae CTBOPEHHS
MIEBHUX  OpraHi3alifiHO-NIEaroriYyHuX yMOB, HAyKOBO-METOJMYHOIO Ta 1H(pOpMALiHHOro
3a0e3neueHH s, MPOEKTYBAHHS OCBITHbO-1H(OpMaIiitHO-TIpodeciHHOro cepeJoBUIIIA 3 ypaxyBaHHAM
B3a€EMO3B’A3KY 3 POOOTOJIABIIEM TYPUCTHYHOI cepu 3amiisi PO3BUTKY OCOOMCTOCTI (haxiBisl HA
OCHOB1 OBOJIOJIIHHSI HEOOXIJHOIO CHCTEMOIO 3HaHb, YMiHb, HABHYOK 1 3JaTHOCTEH, (hOpMYyBaHHS
npodeciiHuX W OCOOMCTICHUX SKOCTEH, L0 BPaxoOBYIOTh COIlaJIbHI MOTpeOM Ta 3abe3neuyroTh
eeKTHBHICTh Maii0yTHROI MpO(eciiiHOI AIATBHOCTI B IHAYCTPIi TYpU3MY.

MeTo0/I0TIYHY OCHOBY MENaroridyHoi cucteMu MpodeciiiHoi MiArOTOBKM MaiOyTHIX
¢daxiBiiB i3 Typru3Mo3HaBCTBa A0 MpodeciifHoi TisbHOCTI ckIanaroTh (3a S.A.KomeHchbkuM) Taki
3arajabHi JTUAAKTAYHI TPHHITATIN:

- CBIJIOMOCTI ¥ aKTUBHOCTI;

- HAOYHOCTI;

- IPUHLIUI TOCTYMOBOCTI 1 CHCTEMaTUYHOCT1 3HAHb;

- BIPaB Ta MII[HOTO OBOJIO/IIHHS 3HaHb 1 HABUYOK.

3BaKalo4yM TaKOX Ha OCOOJIMBOCTI HAIIOTO JOCHIHKEHHS, MU BPaXxOBYBAJIU MPHUHLUIH, SKI
BHcIOBIIEeHO B ["aa3pkiil neknapartiii 3 MIXKHapOJHOTO TYpU3MY:

1. SIKICTh TYpU3MY SIK MI>KOCOOMCTICHOI JiSUIBHOCTI 3aJISKUTh BiJ] SIKOCTI MOCIYT, IO
HAJal0ThCsl, TOMY OCBITa 1 HaBYaHHS (PaxiBIIB y rajy3i Typu3My Ta MiArOTOBKAa HOBUX OCIO, sKi
OCBOIOIOTH 110 MPO(ECito, € BKpail BAXXIUBUMHE I TYPUCTUYHOT IHIIYCTPIi Ta pO3BUTKY TYPU3MY.

2.V 3B’513Ky 3 ITUM HEOOX1THO BXKUTH €(hEKTUBHUX 3aXOIIB 3:

- TIATOTOBKM OKPEMHUX OCI0O A MOJOpOXKeH 1 Typu3My, 30KpeMma MUISIXOM BKIIOYECHHS
TypU3My B HaBYQJIbHI TUTAHM KT 1 BUIIMX HABYAJIBHUX 3aKJIAJI1B;

© beskopogaiina JI.B.
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- MABUIICHHS MPECTHXKY TYPUCTHUUHUX TIpodeciii Ta 3a0XO0UEHHS B MEPITy Yepry MOJIOJII 10
BHOOpPY Kap’€pH B TalTy3i Typu3My;

- CTBOPEHHsI MepeXl HaBYaJbHUX 3aKJaJiB, 34aTHUX HaJaBaTH HE TUIbKM HABYaHHS, a U
OCBITYy B Taly3i Typu3My Ha OCHOBI CTaHJAPTU30BAHOTO HAa MDKHApPOAHOMY DPiBHI HABUAIBHOTO
IUIaHy, SKAH TaKoX TIIOJIETIIMB OW B3a€MHE BH3HAHHSA JUIUIOMIB 1 OOMIH TYpPUCTUYHHUM
MEPCOHAJIOM;

- cipusiHHA, BignoBigHo A0 pexomeHparii FOHECKO B miif ramy3i, HaB4aHHS BUKJIAJadiB,
MOCTIHHOTO TpOLIECY OCBITH 1 NPOBENEHHS KypcCiB MiIBUIICHHS KBamiikamii s BCHOTO
TYPUCTHYHOTO ITepCOHATY a00 BHKJIa/1auiB, HE3JICIKHO BiJl iX PIBHS;

1) BU3HAHHS HAWBAKJIMBIIIOI POJIi 3aC00iB MacoBoi iH(opmallii B pO3BUTKY TypHU3MY.

VYpaxoByroun 3a3HadeHe, MU BU3HAUWIM MPUHYunu, HA SKUX IPYHTYEThCS IelaroriyHa
cucreMa came mpodeciifHol miaroToBku MailOyTHiX (axiBiiB i3 Typu3Mo3HaBCTBa 10 npodeciiiHoi
TISUIBHOCTI:

- 3aeanvHooudaxmuyni (TyMaHi3allii 1 JeMOKpaTu3allii, HAyKOBOCTI; CHCTEMAaTHYHOCTI Ta
MOCIIITOBHOCTI 3HaHb, YMiHb 1 HABHYOK; CBIJIOMOCTI; 3B 513Ky TeOpii 3 MPaKTUKOI; aKTUBHOCTI Ta
CaMOCTIHOCTI; HAOYHOCTi; TPYHTOBHOCTI; 3B’S3Ky HaBUaHHS 3 TMPAKTHYHOIO [iSUTbHICTIO;
JOCTYITHOCTI HAaBUaHHS Ta BpaxXyBaHHS 1HAMBIIyalbHUX OCOOJMBOCTEH CTYIEHTIB; €MOLIMHOCTI
HABYaHHS; TIOEHAHHS KOJICKTUBHOTO W 1H/IMBITyalIbHOTO; TYXOBHOCT1; OCOOMCTICHOTO IiIX0MY);

- cneyianvHi (rpoMasTHCHKOCTI, KOMYHIKaTUBHOCTI, MDKIUCITUTUTIHAPHOCTI,
OaraTopiBHEBOCTI, 0€3MepepBHOCTI, aTPAaKTUBHOCTI, MOJIKYJIBTYPHOCTI, COILIaJbHOI aKTYaJIbHOCTI,
€KOHOMIYHOI JIOIIJILHOCTI, COLIIOMOP(HOCTI).

MopemtoBanHs nporecy npodeciiiHoi miAroToBKM MailOyTHIX (axiBIliB i3 TypH3MO3HABCTBA y
BUIIMX HaBYAJIbHUX 3aKJIa/lax 3/1HCHIOBAJIOCH HAMH 3 YpaxyBaHHIM T€OPETUYHOTO OOIPYHTYBAHHS
yMOB ii epeKTUBHOrO (PyHKIIOHYBaHHS; BU3HAUEHHS METOJIOJIOTTYHUX MIJIXOJIiB; MOIIYKY, aHali3y
i OTpUMaHHS Cy4acHO1, KOPUCHOT, JOULJIBLHOI caMe /ISl Halloi poOoTH, iHpopMarlii.

ITin yac mpoekTyBaHHS MM BBaXKajH, IO pO3pOOJEHAa CHCTEMHA MOJENb YMOXKIIHUBIIIOE
BIITBOPEHHS TOTOBHOCTI OCOOMCTOCTI MaiOyTHBhOrO (axiBIsg 3 TYpPU3MO3HABCTBA  3aJUIs
YCBIJTOMJICHHS 0COOJIMBOCTEH 1 MPOrHO3yBaHHs, (PYHKIIOHYBaHHS, MOAAJIBIIOT YCIIIIHOT peai3aril
B OCBITHIH MpPaKTHULIL.

Teopernuni 3acaau BIPOBAKEHHS Mojeei y mporuec mpodeciiiHol MiAroToBKH (axiBIiiB
PI3HUX HampsMIB CKJIAJIH JOCHITHUIBKI Mpall NPOBIAHUX YYEHUX 3 TaKUX MMUTaHb: MOJENI 3MICTY
NPUPOJHUYO-HAYKOBOi ocBiTM OakamaBpiB 1 MarictpiB (II.B. CrankeBuu); o0coGauBoOCTI
MOJICJIFOBaHHS TPOQECiHHOT MIATOTOBKA BYUTEIHCHKUX KaJpiB 3 TMO3HUIIA KOMIIETEHTHICHOTO
niaxony (FO.ILIampan); moaeneil 3araibHOOCBITHIX HaB4YainbHUX 3akialiB (b.A. ®pankdypr) Ta
1H.

[TiarpyHTsiM 3 MojedtoBaHHS y mpodeciiiHiii  miaroroBmi MaiOyTHIX ¢axiBLiB 13
TYpPU3MO3HABCTBA CIYI'YBaJd Takl JOCHIDKEHHS: (opMyBaHHS MpodeciiiHO-KOMYHIKATUBHOL
KOMIIETEHIi1 y MallOyTHIX MEHEPKEPIiB N0 TYpU3My B MPOIECi BUBUEHHS JUCLHUIUTIH 110 BUOOPY Ha
OCHOBI N€AAaroriyHoro mpoektyBaHHs [1]; dopMyBaHHS MIKKYIBTYPHOI KOMIIETEHTHOCTI (haxiBIiB
cepBicy 1 TypusMy [3;86]. Mu BpaxoByBaJl TyMKY II0JI0 HEOOX1THOCTI IPOEKTYBAaHHS CTPYKTYPH 1
3MICTY PIBHIB CHCTEMH BHINOI OCBITH, 3aBJISKM 4YOMY CTYIAEHTH KOHCTPYIOIOTH 1HAMBIAYaJIbHUM
OCBITHII Mapupyr [5;14].

B xoxi nocnmipkeHs HaMH BCTAaHOBJIEHO TaK0XX METOJOJIOTIYHY OCHOBY mpodeciiiHol
MiArOTOBKM MaiOyTHIX (axiBIiB i3 TypH3MO3HaBCTBAa, L0 IPYHTYETbCA HA TaKUX IiAXOJax:
CUCEMHOMY, CMPYKMYPHOMY, AKMeOoNo2I4HOMY, OIANILHICHOMY, onepayioHanbHoMy,
NPAKCUONOSTUHOMY, KOMNEMEHMHICHOMY, KYAbMYPOA0SIYHOMY, THHOPMAYIUHOMY, [THHOBAYIIHOMY),
YIHHICHOMY, MBOPUOMY, OCOOUCMICHOMY; TA 3d2albHOOUOaKmuyHux (TyMaHi3aIli 1 JeMOKpaTH3aIlii;
HAYKOBOCTI; CHUCTEMAaTHYHOCTI M TOCHIJOBHOCTI 3HaHb, YMiHb 1 HaBUYOK; CBIZJOMOCTI; 3B’f3KY
Teopii 3 MPAKTUKOIO; aKTHBHOCTI Ta CAMOCTIMHOCT1; HAOYHOCTI1; TPYHTOBHOCTI; 3B 513Ky HaBUaHHSI 3
MPAaKTUYHOIO JISUTBHICTIO; TOCTYITHOCTI HaBYaHHS Ta BPaxyBaHHS 1HAMBIIYaJbHHX OCOOJIMBOCTEH
CTYJICHTIB; €MOIIIHHOCTI HAaBYaHHS; TOE€JHAHHSA KOJICKTUBHOTO Ta 1HAMBIAYaJbHOTO; TYXOBHOCTI;
0COOHUCTICHOTO iaxo1y) i cneyianbHux (rpomMaIIHCHKOCTI, KOMYHIKaTUBHOCTI,
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MDKIUCIUTIIIHAPHOCTI, 0araTopiBHEBOCTI, OE3MEePEPBHOCTI, aTPAKTUBHOCTI, MOJIKYJIbTYPHOCTI,
COILIIAJIbHOT aKTYyaJIbHOCT1, EKOHOMIYHO1 IOIJIBHOCTI, COIIIOMOP(HOCTI) npUHyunax.

Busnaueno, mo mpodeciiina miaroroBka MaWOyTHIX (axiBIliB 13 TypHU3MO3HABCTBA Mae
3HAYCHHS:

- coyianvHe (TonsATae y opMyBaHHI TOTOBHOCTI MalOyTHIX (haxiBIIB 13 TYpH3MO3HABCTBA 110
opraizanii pamioHaJIbHOTO BHUKOPUCTAHHS BUIBHOIO Yacy JIOAMHA Ta PO3BUTKY COIAIbHO-
€KOHOMIYHO1 1H(PACTPYKTYpH, IO CIPUSE MIKPETIOHAIBPHOMY CITIBPOOITHUIITBY KpaiH, JepkKas,
HapoJliB);

- ocobucmicne (TOJIATA€ y TYXOBHOMY, MOPAJIbHOMY, 1HTEJICKTYyaJIbHOMY, TICUXOJIOTIYHOMY 1
npodeciiHOMy PO3BHUTKY, (hOpMyBaHHI y CBiIOMOCTI MailOyTHIX (axiBIB i3 TypH3MO3HaBCTBA
MeBHUX 1JI€alIiB, 3pa3KiB IMOBEIIHKH, CTHIIIO KUTTS);

- kyaemyponoziune (popMyBaHHS TapMOHIHHO PO3BHMHEHOI OCOOMCTOCTI MalOYyTHBOTO
daxiBus 13 TypHU3MO3HABCTBA 3 I[UIICHUM HAyKOBHM CBITOCHPUMHSATTAM IIOAO POJI TypuU3MYy B
00’€IHaHHI KyJAbTYPH, IiIBUIICHHI TOJIEPAHTHOCTI JIFO/IEH);

- eymanimapre (popmyBaHHS y mpoiieci mpodeciiiHoi MiAroTOBKM MaWOyTHIX (axiBLiB 13
TYpPU3MO3HABCTBA 3IIOHOCTEH M BIOCKOHAICHHS 1X OCOOWCTOCTI, PO3BHUTKY TBOPYOIO
MOTEHI[iaTy, TIONIMPEHHS BUIHOKPAIO 3HAHB;

- nonimuyne (TIONSITA€ B TOMY, IIO B MPOIECI TaKOi MATOTOBKA MaiOyTHI (axiBii 3
TYpU3MO3HABCTBA YCBIAOMIIIOIOTh, 110 iX mpodeciiiHa AisUIbHICT € BaXJIMBUM 1 JII€EBUM 3aCO00M
30epeKEeHHSI MUPY Y CBITI).

Mema cmammi nionsrana y TEOPETUYHOMY OOIPYHTYBaHHI CHUCTEMHOI Mojeni npodeciitHol
MiATOTOBKY MaiOyTHIX (haxiBIiB 3 TYpU3MO3HABCTBA y BUIIMX HABYAILHUX 3aKJIa/1aX.

Ha BrKOHaHHS 03HA4Y€HOI METH BCTAHOBJICHO TaKi JOCIITHUIIbKI 3A80aHHA:

1. Teopemuune suceimnenus npodiemu 00CHIONHCEHHs Y OCBIMHIL Meopii | npakmuy.

2. O0tpyHmy6anHs 3micmy, CMPYKmMypu CUCMEMHOI MoOeli Npoghecitinoi nio2omoexu
MatOymuix (axieyie 3 mypuzmMo3Hascmed y UWUX HAGUAIbHUX 3aKIA0AX.

3. Busnauenns aneopummy npooyKmueH020 3aCmMOoCy8aHHs | NPOCHO308AHO20 PO3BUMKY

cucmemuoi mooeni npogecitinoi niocomosxku Manubdymuix gaxieyie 3 mypusmMo3Haecmea y SUUUX
HABYAILHUX 3AKNIA0AX.

Teopemuune euceimienna npodaemu 00caioMceHHA. Buznauanbrolo memoio CTBOPEHHS
CUCTEMHOI MoOeli MpodeciiiHoi MiAroTOBKM MailOyTHIX (axiBIiB 3 TypU3MO3HAaBCTBA y BUIIMX
HaBYAJIbHMUX 3aKiaJax € OTpUMaHHA MaiOyTHIMH (axiBLSAMH 3 TypU3MO3HABCTBA HEOOXITHOIO
pIBHS TOTOBHOCTI 10 mpodeciitHoi mismbHOCTI. Ll Mopaenb, 1m0 poO3INIANAEThCS SK BIJIKPUTA,
iHTerpaTHBHa, OararopiBHeBa, MOOITbHA, aJeKBAaTHA COLIaJTbHUM BUMOTaM W 1HIUBITyaTbHUM
norpebaM CTYACHTIB, OCBITHS CHCTEMa, MICTUTh CKIQJIOBI: mMeopemuKo-memoooio2iuny,
CMPYKMYPHO-PYHKYIOHATbHY, NPOEKMHO-MEXHONI02IUHY, KDUMEPIAIbHO-AHALIMUYHY.

Teopemuko-memoodonoziuna — CHOPSAMOBaHA Ha peali3alliio CcUCmeMHO20 Ni0xody, IO
nependadae yCBiIOMIIGHHS MPOLIECY OKPECNIeHOi MIATOTOBKH SK IIUIICHOI MEJaroriuHoi CHUCTEMU;
BU3HAUEHHS METH IMeJaroriyHoi MisJIbHOCTI, IO CHpsSMOBaHAa Ha (OpPMyBaHHA TOTOBHOCTI
MaiOyTHIX (axiBIiB 3 TYpU3MO3HABCTBa /0 MpodeciiHOoi IisUIbHOCTI, Ta € 3aC000M KEepyBaHHS,
NepeBipKH, MOPIBHAHHA MIJICYMKIB OOpaHHMX MENaroriyHux Jid 3 MPOrHO30BAHHUM pE3YNIbTAaTOM;
3’CyBaHHS BHOOpPY MiAXOJiB, MPHUHIUIIB, METOMIB, OPI€EHTOBAaHMX Ha (POPMYBaHHS O3HAUEHOI
TOTOBHOCTI.

Cmpykmypno-@ynukyionanbia CKIAJ0Ba CIPSAMOBAaHA Ha peali3alilo CcmpyKmypHo2o Ta
AKMeono2iuH020 ni0X00ié 3aBISKA PO3KPUTTIO CYTHOCTI TOTOBHOCTI MaiOyTHIX (axiBIiB i3
TypU3MO3HABCTBA J10 NpodeciiHOi  AISTBHOCTI;  BHU3HAYEHHIO  MEAroridyHuX  (yHKLIN
(marHoCTUYHOI, MPOTHOCTUYHOI, MPOCKTYBAIbHOI, IJIAHYBaHHA, 1H(GOPMAIHOI, OpraHi3amiiHoO1,
OILIIHIOBATbHO-KOHTPOJIbHOT, KOPEKILIWHOI, TEXHOJOTIYHOI, BHHAXITHUIIHKOI, JOCIITHHUIIHKOT),
COpSIMOBaHUX Ha (OPMYBaHHS CTPYKTYPHUX KOMIIOHEHTIB (MOMUBAYIIHO20, KOCHIMUBHOZO,
0COOUCMICHO-MBOPUY020, IHGhOpMayitiHO-MexHON02IUHO20, OIAIbHICHO-0NepPayiuHo2o), 10
XapaKTEPU3YIOTh BIAMOBIIHO C(hOPMOBAHICTD NMCUXOJIOTTYHOI, TEOPETUYHO1, TPAKTUIHOI TOTOBHOCTI
O3HAYeHUX (PaxiBIIiB.
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IIpoexmno-mexnonociuna — BOavae peanizalilio KOMHEMEeHMHICHO20, K)IbmypOoJo2iuHO20,
iHhopmayitinoco, HHOBAYINHO20, YIHHICHO20, MBOPH020, OCOOUCMICHO20 Ni0X00i8 3aBISKU
MoOyJIOBl  CIIEMIJIbHOI OCBITHBO-TIEArOTIYHOI OCHOBH MPOQECIHHOI MiATOTOBKM MalOyTHIX
¢axiBLiB i3 TypU3MO3HABCTBA, 1[0 BKJIIOYAE: 3aMIPOBAKCHHS 1HHOBAIIMHOT TEXHOJIOT1]; HAYKOBO-
JOCITIITHOI, TBOPYOi CHIBMpalll BHKJIAJadiB 1 CTYJAEHTIB, OpraHi3allif0 OCBITHBOI JiSUTBHOCTI
(MozeIOBaHHS, MIPOCKTYBaHHS); CTBOPECHHSA HAYKOBO-METOIMYHOTO, HaBYaJIHHOTO,
iHQopMaIiiHOTO  CympoBOJYy,  OCBITHBO-IH(POPMAIIMHOTO  CEpPEelOBHINA,  OpraHi3alliiHo-
MeIaroriyHuX YMOB, KOMILJIEKCHOI IPOTpaMu peajti3alii nef1aroriyHoi TeXHOJOr11, CIPsIMOBaHUX Ha
e(eKTUBHICTH Mpo1iecy (opMyBaHHs 03HaYE€HOT TOTOBHOCTI.

Ha namy nymky, eonogna mema smicmy npogeciiinoi niocomosku maudymuix ¢haxieyis iz
MYPUBMO3HABCMBA Y GUWUX HABYANbHUX 3aKiadax Tojsrae y ¢GopMyBaHHI iX TOTOBHOCTI 10
Maii0yTHBOI podeciitHOl TYPUCTHYHOT TiSUTBHOCTI.

3 ypaxyBaHHSM TEOPETUYHOIO aHalli3y HAyKOBOi, 3aKOHO/IaBUO-HOPMATHUBHOI JITepaTypH 3
obOpanoi mpoOiiemu, kinacudikaTopiB mpodeciii, 3apyOiKHOTO OTJISAIY, BIACHOTO MPAKTUIHOTO
JOCBiZly; BH3HAYCHHX KJIIOYOBUX KOMIICTEHIIM MaHOyTHIX axiBIiB 13 TypH3MO3HaBCTBa
(coyianvnux, rKomyHikamusHux, IHGoOpMAYIUHUX, a8MOHOMI3AYIUHUX), HAMH 3’SICOBaHI MEBHI
KpuTepii BiIOOPY 3MICTy OCBITHBOTO Ipoliecy (OpMyBaHHS TOTOBHOCTI OCOOMCTOCTI 3a3HAUYEHUX
¢axiBIis, a came:

- besnepepeHocmi (BU3HAYA€ CAMOCTIHHICTb, IPYHTYETbCS HAa MPHUHIUII CUCTEMHOCTI, 110
MICTHTh B3a€MOOOYMOBJICHE (YHKI[IOHYBaHHA TIiJACHCTEM, SIKi 3a0e3nedyroTh Oe3mepepBHUI
repexija Bijg oHOro eTamy npodeciiiHoi OCBITH J0 1HIIOTO);

- Kpumepitl eKoHoMIYHOI OoyinbHocmi (Tiependadyae TaKy MOJENb 3MICTy OCBITHBOT
MporpamMu IMArOTOBKA MarOyTHIX (axiBIliB 3 TYpU3MO3HABCTBA, IO 3abe3rmedye 3a70BOJICHHS
noTpedr TYPUCTHUYHUX MIAIPUEMCTB Yy MNpodeciiHuX Kajgpax HEOoOXIJHOI KUIbKOCTI, pIBHA
TOTOBHOCTI, 3 TApAaHTOBAaHUM €(DEKTHUBHUM PE3yJIbTaTOM NMPOQECIHOI AisIIBHOCTI);

- coyiomopgnocmi (IPyHTY€ETbCS Ha MPUHIMII collioMop¢HOCTI) [6], CyTh SKOro Mojsrae B
TOMY, IIO0 OCBITa B OyIb-sKId KpaiHl € YHIKaJbHOIO, 1HAMBIAYaJIbHOIO, aJ€KBAaTHOK MOP(dHIi
CHCTEMI COLIaTbHO-€KOHOMIYHMX, HalllOHAJIbHO-€THIYHUX, JAeMOrpadiyHuX, KyJIbTYpHUX 3B’S3KIB;
Ma€ BIANOBIJATH BUMOTraM IE€BHOTO CYCHUIbCTBA 3 YpaXyBaHHSAM 1CTOPii, KyJIbTYPH, TpaauLiii;
€KOHOMIUHUX, JeMOrpaiyHUX, COLIOI€HEeTUYHNX MEXaHi3MiB; HAllIOHAJBHOI'O JIOCBIy PO3BUTKY
OCBITH).

JlymaeMo TakoX, IO peanizayis 3micmy npogheciiinoi niocomosku maubymuix ¢haxisyie iz
MYPUSMO3HABCMBA Y BUUX HABYAIbHUX 3aK1A0ax TIOBUHHA 3[IHCHIOBATUCS 3 YpaXyBaHHSIM TaKHX
BUMOT:

- OHOBJIEHHSl 3MICTY BIANOBIJHO /0 YMOB I1HTErpaiii 3aBJaHb OCBITH 3 €BpONelcbKUM
OCBITHIM IPOCTOPOM; BIOCKOHAJEHHS HAyKOBO-METOJWYHOIO, HAaBUAIBHOTO, HaBYaJIbHO-
METOAMYHOTO, 1H(GOPMAIIITHO-METOJUYHOTO Ta TEXHOJOTIYHOTO 3a0e3MeUeHHs; CTBOPCHHS
OCBITHBO-1H(OPMAILIIHHOTO CepeIOBUIIA;

- IHAUBIAYAILHOTO TIAXOAY, IO TOJSITaE y BpaxyBaHHI 1HIWBIIYIbHUX OCOOJUBOCTEH
MaiOyTHIX (axiBLiB 3 TYpHU3MO3HABCTBA B IPOLIECI HaBUAHHS, a caMe: IHTEJIEKTyalbHOI cdepu
(yBaru, mepeMHKaHHsI, 30CEPEKEHOCTI, CIPUUHSITTS, MUCIICHHS, TIaM’SIT1, YSBH); MOBH; €MOIIIMHOI
chepu (TemrepaMeHTy, YYTJIMBOCTi, 30YyAJIMBOCTi); BOJBOBOI pEryJsllii; MOBEIIHKH; CTHIIIO
HaBYaHHs; (PI3UYHUX OCOONUBOCTEH (30pYy, CIIyXy, MOCTaBH); Mpale3aTHOCTI; TEMITY IiSUIbHOCTI;
3araJbHHUX Ta/a0o creniaabHuX 3A10HOCTEH; CXUIFHOCTEN; IHTEPECIB; CIIPSIMOBAHOCTI OCOOUCTOCTI;
CTYIICHIO YCIIITHOCTI 3 MpeaMETY 1/ab0 B3arajii B HaB4YaHHI;

- TPUHIMIY BapiaTUBHOCTI, M0 TOJATa€ B IHAWBIAyaTbHOMY (BIAMOBIIHO JO BIIACHUX
IHTEpECiB 1 CXWIBHOCTEH) BHOOpPI CTYAEHTIB (PaKyIbTaTHUBYy a0 CHEIKYpCY, MOTIUOJICHHS abo
npodisito crenianpHOCTI; 1HTerpaiii iHBapiaTHBHOI 1 BapiaTMBHOI OCHOB 3MICTY 3 ypaxyBaHHSM
1HAUBIAYaIbHUX OCOOIIMBOCTEN CTYIEHTIB;

- popmyBanHs TpodeciiiHO BaroMux Ta OCOOUCTICHHX SIKOCTEH, PO3BHTOK 3/1I0HOCTEH,
omaHyBaHHS MPOGECIHHO CIPSIMOBAHUMH 3HAHHSMH, YMIHHSMHU 1 HaBUYKaMU 3370151 CTAHOBJICHHS
TBOPUOI, IHIIIATUBHOI, CaMOCTIIHOi, BIAMOBITAIILHOI OCOOMCTOCTI (axiBIs, TOTOBOTO [0
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YCHIITHOTO 3/IIHCHEHHSI MPO(ECIMHOI TISITLHOCTI B TalTy31 TYpU3MY;

- aKTHBI3alil i pO3BUTKY y MallOyTHIX (axiBIiB i3 TYPU3MO3HABCTBA BIIPOJOBXK OCBITHHOT'O
MpoIiecy IHTepecy, MOTHBAIlli i MOTpeON y HaBYaHHI, CAaMOHABYaHHI, TOCTIHHOMY CaMOPO3BUTKY,
npodeciifHoMy BIOCKOHAJICHHI, Oe3MepepBHiil OCBITI POTATOM JKUTTS;

- CHOpSIMOBAHICTh HA MPAKTHKO-OPIEHTOBAHMM 3MICT HaBUYaHHS IIJISXOM YIPOBAKEHHS
npodeciiHO 3HAYYIIMX CyYacHUX IHHOBAI[IMHUX TEJaroriYHUX TEXHOJOTiH; BimOip mpodeciiiHo
3HAYYIIMX, NPOSKTHUX 3aBJaHb, HEOOXIMHUX I (GOpMyBaHHS HEOOXITHOTO KOMIUICKCY
npodeciiHuX 3HaHb, YMiHb 1 HABHYOK;

- BapiaTHBHICTh TMEJArOTiYHUX METOAIB 1 ¢GopM 3 ypaxyBaHHSIM I1HIUBIIYyaIbHUX
0COOJIMBOCTEH CTYJIEHTIB Ta COLIaJbHUX BUMOI MO0 MailOyTHBHOI HpoQeciiiHOl AisITBHOCTI;
3aCTOCYBAaHHS KOHTEKCTHUX, IIPOBUX TEXHOJIOTI B HABUYAIHHOMY IPOIIEC;

- TIOCWJIGHHS B3a€MO3B’SI3KY BHINMX HaBYAJBHUX 3aKIadiB 3 pPOOOTONABISIMH IUIIXOM
3aJy4eHHS (axiBIiB TYPUCTUYHOI IHAYCTPIii 10 OCBITHBOTO IPOIIECY; BIPOBAHKEHHS HOBUX (OpM
COIIIAJIBHOTO TMAapTHEPCTBA, HOBHX THIIIB JOTOBOPIB, CHPSAMOBAaHUX (3 ypaxyBaHHSAM iX
MaKCUMaJbHOTO Y3TOJDKCHHsI 1 peaiizaimii B3a€MHHX IHTEpECiB) Ha IMIJATOTOBKY (haxiBIiB 1
3a0e3neueHHs] KaJpOBUX TMOTped TYPUCTUYHHMX TIANPHEMCTB; BJIOCKOHAJICHHS MNPAKTUYHOT
IIJITOTOBKH CTYJICHTIB, MPOIECY MPOXO0KEHHS CTAKYBAaHHS 1 PI3HUX BHJIIB IIPAKTUK HA BCIX PIBHAX
OCBITH.

BpaxoByroun [0CBiJi HayKOBI[IB 3 MUTaHb TEOPETUKO-METOJOJIOTIYHUX OCHOB MiATOTOBKHU
¢axiBuiB y Bummx HaBuanbHuX 3akianax: (JI.B. Knonmens, I.O. Copokina, JL.II. Cymenko, B.K.
@denopyeHKO Ta iH.); a TaKOX, CIUPAIOYHUCh HAa BU3HAUEHI KOHIENTYyalbHI OCHOBU mpodeciitHol
MiATOTOBKM MalOyTHIX (paxiBILiB i3 TypHU3MO3HABCTBA, HAMH PO3KPUTO KOMMIEKC OpPeaHi3ayiliHo-
neoazoziunux ymos mpodeciiHol MArOTOBKM MaiOyTHIX (axiBLiB 3 TypH3MO3HABCTBA, IO
CKJIaIa€ThCA 13:

Teopemuko-memo0on02iuHux:

- opieHTanis Ha (QOpMyBaHHS TOTOBHOCTI MaWOyTHIX (axiBIiB i3 TypH3MO3HABCTBA [0
npodeciiHol  JISUIBHOCTI 3 ypaXyBaHHSIM CHCTEMHOTO, CTPYKTYpHOTO, aKMEOJOTI1YHOrO,
TiSUTbHICHOTO,  OTEpaIliOHabHOTO,  MPAKCHUOJIOTIYHOTO,  KOMIIETEHTHICHOTO,  IiHHICHOTO,
KYJIbTYpPOJIOTIYHOTO, 1H(OPMAIIITHOTO, IHHOBAI[IHHOTO, TBOPYOTO, OCOOMCTICHOTO T1IXO/IiB;

- peami3alisg CHCTEMHOI Mojeni (opMyBaHHS TOTOBHOCTI MaiOyTHIX ¢axiBLiB 13
TYPU3MO3HABCTBA 3 YpaxXyBaHHSIM MNPUHIUIIB aTPAKTUBHOCTI, MDKIWCHUUIUIIHAPHOCTI, COLIaTbHOI
aKTyaJlbHOCTI, 6araTopiBHEBOCTI, O€3M1EPEPBHOCTI, MOJIIKYJIBTYPHOCTI;

- 3a0e3neuyeHHs AU(EepeHIIHOBAaHOIO 1 KOMIJIEKCHOTO BIUIMBY Ha (JOpMYBaHHS CKJIaJ0BUX
TOTOBHOCTI MaiOyTHIX (axiBLiB 13 TYpU3MO3HaBCTBA J0 NpoQeciHHOi TISIBHOCTI NUIIXOM
YIPOBAKEHHS HOBITHIX MEAAroriyHuX TEXHOJIOT1H.

Texnonozo-opeaHizayiunux:

- OHOBJIEHHS 3MICTY BIANOBIJHO /0 YMOB I1HTErpaiii 3aBJaHb OCBITH 3 €BpONEHCHKUM
OCBITHIM IPOCTOPOM;

- BJIOCKOHAJIEHHS HAyKOBO-METOIWYHOTO, HABYAIHHOTO, TEXHOJOTIYHOTO, 1H(OpMAaIiHO-
METOAMYHOTO 3a0e3NeUeHHs;

- CTBOPEHH$ OCBITHBO-1H()OPMALIIHHOTO CEpEeOBHIIIA;

- ympoBa/KeHHs mpodeciifHo 3HAUYIINX IHHOBAIlIMHUX TEXHOJIOTIH;

- 1HTerpauis iHBapiaTMBHOI 1 BapilaTUBHOI OCHOB 3MICTYy 3 YpaXyBaHHSIM I1HAMBIAYyaJIbHUX
0COOJIMBOCTEN CTYACHTIB;

- TOCTIHE BIOCKOHAJIICHHSI 1 CaMOBIOCKOHAJICHHS BHKJIQJadiB BIMOBITHO JO CTPIMKOTO
PO3BHUTKY 1HIYCTpil TYpU3MY;

- YAOCKOHAJICHHsI MaTeplalbHO-TEXHIYHUX YMOB (HOBITHE 00JIaJHAHHSI, HAOYHUH, HAYKOBO-
METOJIMYHHI MaTepia).

Hasuanvno-memoouunux:

- BapiaTUBHICTb TENAroriYHUX MeETOAIB 1 ¢opM 3 ypaxyBaHHSAM IHIMBIAyaJTbHUX
0COOJIMBOCTEH CTYJEHTIB 1 COIIaIbHUX BUMOT OO 1X MPOeCiiHHOI TisITbHOCTI;

- BiAOip mpodeciiHO 3HAUYNIUX, MPOEKTHUX 3aBIaHb 3a/uii (OPMYBaHHS KOMILIEKCY
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npodeciiHuX 3HaHb, YMiHb, HABHYOK;

- 3aCTOCYBaHHS KOHTEKCTHHX, IrPOBUX TEXHOJIOTiH y HaBYaHHI.

IIpaxmuxo-opienmosanux:

- TIOCWJIGHHS B3a€MO3B’SI3KY BHINMX HaBYAJBHUX 3aKJIadiB 3 pPOOOTONABISIMH IUIIXOM
3aiy4eHHs (axiBIiB TYPUCTUYIHOT IHAYCTPIi 10 OCBITHBOTO IIPOIIECY;

- BIOCKOHAJICHHS MPAKTUYHOI MiATOTOBKH CTYJEHTIB, IPOIECY MPOXOKEHHS CTaXXyBaHHS 1
PI3HUX BHJIIB IPAKTHUK HA BCIX PIBHIX OCBITH.

Axmuseizayii camocmitinoi JisibHocmi MauOymHix (haxieyie 3 mypusmo3Hascmea:

- Opi€HTAIlls]l HAaBYAJIBLHOTO IPOIECY HAa PO3BUTOK TBOPUOi pehICKCHMBHOI OCOOMCTOCTI
CTY/ICHTIB,

- aKTUBI3allisg CaMOCTIHHOI AISUTbHOCTI Ta PO3BUTOK CAMOOI[IHKH,

- MOTHBAIIiS 10 CAMOBJOCKOHAJICHHSI, CAMOOCBITH HPOTATOM YKHUTTSI.

Kpumepianono-ananimuuna cxnadoéa € 3aBeplialibHOIO B Tpolieci (GopMyBaHHS TOTOBHOCTI
(daxiBIiB TOCIIHKYBAHOTO HANpsSMy i mepeadadae peami3amito OisIbHICHO20, OnepayioHaibHO20,
NPaKcuonociuHo2o nioxodis, CHPSIMOBAHUX Ha 3’SICYBaHHSA Y3TO/PKEHOCTI MK JOCIIIKEHHSIM
TOTOBHOCTI MaiOyTHIX (axiBIiB 3 TypH3MO3HABCTBA JI0 MPOQeCiiHOI AISITBHOCTI, KPUTEPIsIMHA Ta
piBHAMH 11 copMOBaHOCTI; POPMYBAHHSI CAMOOIIIHKHA CTYAEHTIB JOCSATHYTHX pPE3YJbTaTiB, yMiHb
aHaJI3yBaTW BJIACHY HABYAJIbHY 1 MPaKTHYHY AiSUTbHICTh, BU3HAYATH W OIIHIOBATH TPUYNHU
YCHIIIHOCTI 1 HEYCHIIIHOCTi, BU3HABATH MOMUJKH, CKIQJaTH MPOTrpamMy KOPUTYBAaHHS BIIACHOT
OCBITHBOI Ta MPAKTHYHOI AiSTEHOCTI.

3riHO MpobIeMaTHKU HALIOTO AOCIIIKEHHS, i Yac po3poOieHHsl KpUTepiiB eheKTUBHOCTI
npodeciifHOT miArOTOBKY MailOyTHIX (axiBIiB 3 TYpU3MO3HABCTBA Y BUIIMX HAaBUAIBHUX 3aKJIajax,
MU BpaxoOBYBalIM, II0 BOHH MarOTh BIJMOBIAATH TakKUM yMOBaM: OyTH 00 €KTUBHHUMH,
MOPIBHSAHHUMH, MICTUTH JIOCUTh Baromi MOKa3HUKH 1 OyTH CTINKMMU Ha TIEBHOMY IPOMIKKY 4acy.

Cnig migKpecnuTH, 110 IiJ Yac BU3HAYEHHS 1 pPO3pOOKU KpUTEPiiB €PEKTUBHOCTI MU
BpPaxOBYBAJIU Te€, 110 BIIPOBAPKEHHSI HOBUX CYyJacCHUX TEXHOJIOTiH, KOMIT FOTepH3allis MiAPUEMCTB
TYPUCTUYHOI raty3i, 3pOCTaHHS KOHKYPEHIIIi B IHAYCTpii TypU3My, BUKIMKAIOTh MOCUIEHHS BUMOT
070 AKOCTI MpodeciiiHol MiAroTOBKU (axiBIiB 13 TypH3MO3HABCTBA. TaKOX MM BBa)KaeMo, IO
KOMIUIEKC KpHUTEpIiB, SIKUMHU oOmepye poOOTOJaBelb TYPUCTHUHOI I1HAYCTpli, BapilOeThCsS 3a
CTPYKTYpOIO Ta IMpIOpUTETaMHU, 1 MOMITHO BiJPI3HAETHCA B KPUTEPIiB, 10 € BaKJIUBUMH IS
CTYJICHTIB, ajJi€ caMe CIUPAIOYUCh Ha 1€ KOMIUIEKC, poOOTO1aBellb Ma€ MOKJIMBICTh BIUIMBATH Ha
OCBITHIO JIISUIbHICTh HABYAJIBHOIO 3aKiafly Ta KOpPUIyBaTH ii 3 TuUM, MO0 npodeciiiHo
MIArOTOBIIEHUN MailOyTHIM QaxiBenb 3 TypHU3MO3HAaBCTBa BIANOBIJAB BHUMOIaM IpogdeciiHoi
ISTBHOCTI.

BaxnuBo, mo kpurtepii epeKTUBHOCTI MpodeciiiHOi MiATOTOBKM MalOyTHIX (axiBLiB 13
TYpU3MO3HABCTBA Y BHUIIMX HABYAJIbHMUX 3aKJIaJaX BU3HAYAIOTHCA i/l Yac MPOBEICHHS TECTOBHX
3aB/laHb, MPOMDKHHUX KOHTPOJBHHMX TECTIB, MiJICYMKOBHUX MOJAYJIbHUX TECTIB, PEKTOPCHKUX
KOHTPOJIbHUX, NpodeciiHuX BUIPOOYBaHb IiJ] Yac MPOXOJDKEHHS CTa)KyBaHHS 1 NMPAaKTUKUA Ha
TYPUCTHYHHX T ITPUEMCTBAX.

Ha namry nymky, npodeciiini 3110HOCTI, 3HaHHS, HABUUKU W YMiHHS, 110 peanizye MailOyTHil
(daxiBemb 13 TYpPU3MO3HABCTBA, TIOBHHHI BIJIMOBIJATH BUMOTaM MNPO(ECIiHHOTO OCBITHHOTO
CTaHJapTYy.

Tox, yBakaemo, LIO0 3aCTOCYBaHHS B OCBITHbOMY IIpoleci MpogeciiiHoi MiArOTOBKH
MaiOyTHIX (axiBLiB i3 TYpHU3MO3HABCTBA y BUINMX HABUAIBHUX 3aKiajax po3poOJIeHoi HaMu
METOAMKH OIlIHIOBaHHA C(OPMOBAHOCTI KOMIIOHEHTIB TOTOBHOCTI MalOyTHIX (axiBIiB 13
TYpU3MO3HABCTBA 10 MpOQeciiiHOl isSIbHOCTI HaZacTh 3MOTy O0’€KTMBHO 1 YITKO 3’SICOBYBAaTH
piIBEHb TOTOBHOCTI MaiOyTHIX (paxiBIiB 3 TypH3MO3HABCTBA /0 MPOQECIHHOI TiATLHOCTI, @ TAKOX
3MIHCHIOBATH MOCTIHHUI MOHITOPHHT MIOAO ii ChOPMOBAHOCTI.

TakuMm 4yMHOM, Ha OCHOBI TEOPETHYHOTO IMIATPYHTS Ta BJIACHOTO JOCBIIY, HAMU BHU3HAYCHI
Kpumepii egexmuernocmi nipodeciiHol MAroTOBKM MaiOyTHIX (axiBIiB i3 TypHU3MO3HABCTBA Y
BUIIMX HAaBYAIBHMUX 3aKiafax (momuseayii 0o 6e3nepep8Hoi ocsimu 3 mMypusMO3HA8CMEA,
npogeciiinoi  KoMnemeHmHocmi ma npoghecitino-meopuuti Kpumepiii), a TaKOX TOKA3HUKH
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BHMIPIOBAaHHSI iX PiBHIB.

VYci BU3HAUEHI HAMM CKJIQJIOBI, IO SBISIOTH COOOIO €TamM, JJAHKU Yy CTPYKTYpl 3arajibHoi
CUCTEMHU Tmpolecy (opMyBaHHS TOTOBHOCTI MaiOyTHIX (axiBI[iB 13 TypH3MO3HABCTBa [0
npodeciifHol  isSUIBHOCTI, MH PpO3IJISIAEMO Y MIIHOMY B3a€MO3B’SI3KYy 3 0OOB’S3KOBUM
ypaxyBaHHSIM BU3HAYEHOT'O METOI0JIOTTYHOTO MIATIPYHTS MiJ 4ac IX BUKOPUCTAHHS.

Po3pobnena cucremHa Monenb nOpodeciiiHoi  MIArOTOBKM MaWOyTHIX ¢axiBLiB 13
TYpU3MO3HABCTBA y BUIIMX HABYAJIBHUX 3aKJIa/1aX BUKOHYE JAEKUIbKA (DYHKIIIH, a came: MpaBUWIBHO 1
TOYHO BU3HAYAE BCI KOMIIOHEHTH CHCTEMH; CXEMaTUYHO BiJOOpaXKae 3B’ SI3KM MK KOMITOHEHTaMH,
IpU 1IbOMY OYAb-SKHMI 3B’30K BCEpeAMHI 00’ €KTa, 1110 MOJEIIIOETHCS, IOPIBHIOETHCS 31 3B’ SI3KaMU
BCEpEIMHI CcaMOl MOJeNi; TaKoX MOJeNb € e(PEeKTUBHHUM IHCTPYMEHTApIEM MOPIBHSUILHOTO
BHBYCHHS CKJIAJ0BHUX IMporiecy (hopMyBaHHS TOTOBHOCTI MaiOyTHROTO (axiBIis i3 TYpU3MO3HABCTBA
10 TipoeciifHOl isUTBHOCTI.

CtBopeHHs cHCTeMHOI Mozem npodeciiiHoi MiAroToBKM MaWOyTHIX  ¢axiBliB 13
TypU3MO3HABCTBA Yy BHIIMX HAaBYAJIBbHUX 3aKiafax Iependadae TaKoxk, MO ePEeKTHBHICTh i
BIIPOBA/IPKEHHsI B OCBITHIN NPOLIEC 03HAYEHOT MIJrOTOBKU 3aJIeKUTh BiJl IPABUIBHOIO BU3HAYEHHH,
PO3pOOIICHHS 1 JOTPUMAHHS TIEBHUX OpraHi3aliiHO-TIeIarOriYHUX YMOB.

BucHoBku. TakumM 4YMHOM, Ha OCHOBI TEOPETUYHOIO nmrpyHT;I 1 BJIACHOTO JOCBIAY 3
npoOJIeMH JOCTIKEHHS MiATBEPKEHO aKTYaIbHICTh 1 JOIUIBHICTh BHCBITICHHUX MPOOIEMHUX
OUTaHb. Y JOCHIDKEHHI MM poO3IVIsLaeMO mpodeciiiHy MHiAroToBKy MaiOyTHIX QaxiBUiB i3
TYpU3MO3HABCTBA y BUINMX HAaBYAIBHMX 3aKJIaax sIK LIJTICHY, BIIKPUTY, MOOUIbHY, iHTETpalliiiHy,
OaraTopiBHEBY IelaroriyHy cuctemy, (pyHKIIOHYBaHHS SIKO1 mependadae CTBOPEHHS BiIMOBIIHUX
OpraHi3arifHo-TIeJaroriYyHNX yYMOB, HAayKOBO-METOJWYHOrO Ta iH(OPMAIIHHOTO 3a0e3IMeUYCHHS,
MIPOEKTYBaHHS OCBITHBO-1H(OpMaliiftHO-TIpodeciitHOro cepeoBUIIa 3 YPaXxyBaHHIM B3a€MO3B’ SI3KY
3 poOOTOJaBIEM 3ajJjisi PO3BUTKY OCOOHMCTOCTI (haxiBlsi HAa OCHOBI OBOJIOAIHHS HEOOX1JTHOIO
CHUCTEMOIO 3HaHb, YMiHb, HaBHYOK 1 3JaTHOCTEH, QopmyBaHHS HpodeciiHuX N OCOOMCTICHHX
SAKOCTEH, IO BpPaxOBYIOTh COLIaJbHI MOTpeOu Ta 3ale3neuyroTh e(EeKTUBHICTh MalOyTHBOT
npodeciiHOo1 AISUTBHOCTI B TYPUCTUYHIN 1HIYCTPIi.

Po3pobinena 1 3anmpornoHoBaHa HAMU CHUCTEMHa MOJelNb MpogeciiiHol miArOTOBKY MaiOyTHIX
¢daxiBUiB 13 TypU3MO3HAaBCTBa A0 Hpo(deciiHOl MAISUIBHOCTI BpaxoBye OaraTOpiBHEBICTH L€l
MiTOTOBKH, II0 BUMarae AUQEpeHIIHOBAaHOTO MiAXOIY A0 PO3POOKH MEAAroriyHoi CHCTeMHU Ha
OCHOBI BaplaTUBHOTO IMEAaroriyH0 KOPUCHOTO IMJAKTHUYHOTO 3a0€3MEYEHHs], 110 HaJa€ 3MOTy
KOMIUIEKCHOTO BpaxyBaHHs yciX (hakTopiB, L0 BIUIMBAIOTh Ha (HOPMYBAHHSA CTPYKTYpPHHX
KOMITOHEHTIB TOTOBHOCTI MallOyTHIX (paxiBIiB 13 TYPU3MO3HABCTBA J0 NpOo(deciiHOT AIsITbHOCTI.

CTBOpEHHS OKpecIeHO1 CUCTEMHOI Moienl nepenbayae, o e(eKTUBHICTD ii BIPOBAKEHHS B
OCBITHIM mpoIliec MIArOTOBKM MaiOyTHIX (axiBLiB 13 TYpHU3MO3HABCTBA Y BHIIUX HaBUAJIbHUX
3aKJIa/1ax 3aJeXKHUTh B MPaBHIBHOIO PO3pOOJEHHS 1 JOTPUMAHHS BiJNOBITHUX OpraHi3amiiHo-
MearoriyHuX yMOB, OUTBLI I'PYHTOBHE OIPAIFOBAaHHS U BUCBITJIEHHS SKUX y0auaeMo y MOJaJIbIINX
JOCIIJIKEHHSX..
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SYSTEM OF MODEL FOR TRAINING FUTURE MASTERS OF TOURISM, AS WELL
AS THE ALGORITHM OF ITS PRODUCTIVE IMPLEMENTATION IN HIGHER
EDUCATION

On the basis of theoretical analysis author substantiates the system model of training future
masters of tourism in higher education. The author found the methodological basis of preparation of
future tourism masters in the field of higher education. In addition, theoretically grounded and
model of the system of training of future masters of tourism, opened its components, a set of
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organizational and pedagogical conditions. System model of professional training of future masters
of tourism in higher education, which is considered by us as an open, integrative, multi, mobile,
adequate social requirements and individual needs of students, the educational system contains
components: theoretical, methodological, structural and functional, design and technology,
analytical criterion. The author proved that the model provides the opportunity to reflect, recreate
individual readiness of future masters of tourism with a view to understanding its forecasting
features, operation and further successful implementation in educational practice.The author
researched and proposed algorithm productive use of the system model of training future tourism
masters in the field of higher education. Based on the results of research made a some conclusion.
Further prospective research directions are also provided.

Keywords: future masters of tourism; methodology; organizational and pedagogical
conditions; professional training; system model, higher education.

BeckopoBaiinas JI.B.
3anopokCcKN HAUMOHAIbHBIN YHUBEPCUTET, 3aNI0P0Kbe, Y KPanHa
CUCTEMHAS MOJEJb MIPO®ECCHOHAJBHON TOJAIOTOBKH BYIYIIHUX
CIIEIMAJIMCTOB IO TYPU3MOBEJEHUIO, AJITOPUTM EE INPOAYKTHUBHOI'O
NPUMEHEHUSA WU NPOTHO3UPYEMOI'O PA3BUTHSA B BBICIHIUX YYEBHbBIX
3ABEJIEHUSAX

B crarbe Ha OCHOBE TEOPETHYECKOTO aHalIM3a aBTOP PacCMaTpPUBAET MpPodecCHOHATbHYIO
MOJrOTOBKY OyIyLIMX CIELUAINCTOB IO TYPU3MOBEIEHHUIO B BBICIIMX YYEOHBIX 3aBEICHHMAX Kak
LEJIOCTHYI0, OTKpPBITYI0, MOOWJIbHYIO, HHTEIPAallMOHHYIO, MHOTOYPOBHEBYIO I€arornyecKyro
cucreMy,  (YHKUMOHHUPOBAaHME  KOTOPOH  IpeaycMaTpuUBaeT  CO3JlaHUE  OIpeIeIEeHHBIX
OpraHnu3allOHHO-TICAArOrH4CCKUX YCJIOBI/Iﬁ, HAay4YHO-MCTOJUYCCKOTO n I/IH(l)OpMaIII/IOHHOFO
o0ecrnieueHus, MNPOEKTUPOBaHUE O00pa30BaATEIHLHO-UH(OPMALMOHHO-TIPOPECCHOHATBHOW CpPEIB.
PackpbITa MeTO10JI0THYECKasi OCHOBA NMPO(ECCHOHANTBHOM MOATOTOBKU OYyAYIIUX CHEHMATUCTOB MO
TYPU3MOBEJICHUIO; TEOPETUYECKM OOOCHOBAaHA CHUCTEMHAasi MOJENb HCCIEAyeMOl IMOATOTOBKH,
PacKpBITBI €€ COCTaBJISIOIINE, BBIABICHA CTPYKTYpa, ONPEAETeH KOMIUIEKC OpraHHU3alMOHHO-
neaarortdeCKux YCHOBHﬁ, MNpEaACTaBJIICHO UX COACPIKAHUC, MPCATIOKCH AJITOPUTM HNPOJAYKTHUBHOI'O
UCMOJIb30BAHUS JJAHHOM CHCTEMHON MOJIENM B BBICHIMX YYEOHBIX 3aBEJCHMSIX; CJIEIaHbl BBIBOJIBI;
OIMpPEaACIICHBI HaﬂbHeﬁMHe NEPCICKTUBHBIC UCCIICAOBATCIIBCKUEC HAITPABJICHUA.

KiarueBble ciaoBa: Oyqymuii  ceNUaTUCT 1O TYPU3MOBEAEHHUIO;  METOOJOTHS;
OpTaHU3aIMOHHO-TIEIaTOTUYECKHE YCIOBHUS; TPOpecCHOHATbHAS MOTOTOBKA; CUCTEMHAs MOJICIb.
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In the article, based on the analysis of the problems of the professional training of software
engineers in higher educational institutions, was shown that the contents of the curricula for the
training of software engineers in basic IT specialties in higher education institutions generally meet
the requirements to them at the labor market.

It is stated that at the present time there are certain changes in the job market not only in the
increasing demand for IT professionals but also in the requirements settled for future specialists. To
Scientists’ opinion, at present there is a gap between the level of expectation of employers and the
level of education of graduates of IT-specialties of universities. Due to the extremely fast pace of IT
development, already at the end of the studies, students’ knowledge may become obsolete. We are
talking about a complex of competencies offered by university during training of specialist for their
relevance and competitiveness at the labor market.

At the same time, the practical training of students does not fully correspond to the current
state of information technology. Therefore, it is necessary to ensure the updating of the contents of
the academic disciplines with the aim of providing quality training of specialists.

Keywords: higher professional education; software engineer; manufacturing practice;
practical training; competencies, training disciplines, market requirements for engineers-
programmers.

Introduction. One of indicators of professional training effectiveness of the future software
engineers at the higher educational institutions is their demand and competitiveness at the labor
market. We can tell about the qualitative training of specialists in case if the available complex of
competencies possessed by the graduates of higher educational institutions meets the requirements
of employers. Such accordance can be achieved under the condition when the content of curricula,
the structure of educational process and the methods of practical skills formation are built
considering the current status of the informatics development and the features of information
technology area.

As a subject of market relations any higher educational institution, with the aim of
maintenance of their competitiveness at the market of educational services, is interested in making
its educational programs appropriate for the requirements of the labor market and its graduates to
master enough the proper program. Thus, the research of the target labor market and the
requirements of employers to the professional training of future software engineers is, to our
opinion, an important task, which needs the detailed study.

The analysis of the research and publications in the investigated area.

The actual problems of professional training of software engineers at higher educational
institutions were researched by P. Dening, D. Knut, M. Kolyada, T. Morozova, N. Negraponte, Y.
Nikolskuy, F. Novikov, V. Osadchyj, V. Pavlov, S. Papper, V. Perekatov, V. Pasichnyk, S.
Rusakov, M. Sidorov, Z. Seidametova, I. Semakin, S. Semerikov, V. Sukhomlin, A. Terekhov, S.
Sharov, Y. Shcherbyna and other scietists. The requirements of the employers to software engineers
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are researched by O. Kucheruk, N. Misichenko, O. Naumuk, O. Rusanova, I. Shpolyanska, D.
Schedrolosiev and others.

The formulation of the aims of this article (setting the task). To analyze the requirements
settled to the software engineers, which function at the modern labor market, and to determine the
level of accordance of the content of curricula of specialists’ training in the information
technologies at the higher educational institutions to these requirements.

The main part. The higher educational institutions make the training of the future software
engineers according to the curricula and educational characteristics. The qualification requirements
to the specialists are formed by the customers of their training — employers, namely the enterprises
in the information technology industry. Nowadays the thesis about the disparity between the level
of specialists’ training and the requirements to them is heard more often. It is necessary to
determine the level of this disparity for overcoming of the problem. The qualification requirements
to software engineers and their realization in the content of curricula of training according to the
main IT-specialties ought to be analyzed.

As noted by Rusanova O. I., nowadays at the market of vacancies the certain changes are
notified not only in the growth of demand in specialists in the IT field, but also in the requirements,
which are settled to the future specialists [4, 224]. Shpolyanska I. Y. and Misichenko N. Y. suppose
that the employers’ requirements to the level of IT-professionals will grow all the time, that is
connected first of all to the rapid implementation of information technologies in business, finances,
production and in other spheres of activity. Also, the amount of knowledge, which IT-professionals
should acquire, to stay highly sought at the labor market, will be increasing constantly. To the
scientists’ opinion, the rupture between the employers’ level of expectations and the level of
education of the graduates of IT-specialties at the higher educational institutions is noted nowadays.
Due to the extreme fast tempo of IT development the knowledge of the students can become too
obsolete before the moment of their graduation [5, C. 333]. In the result of the conducted research
of the modern Russian employers’ requirements to IT-specialists based on the results of the
application analysis of the employment agencies through the internet Shpolyanska I. Y. and
Misichenko N. Y. defined the significant list of the requirements to every application for a specialist
according to the subject of his activity. Among them the special place is determined for the
knowledge of the certain methodologies, principles and standards: the object-oriented programming
and design, the methodology of the ERP-systems implementation, the principles of IT management
(ITIL, Cobit, ISO 9000, ISO 20000), the principles of formation of CRM-systems, the standards of
design of IC (IDEF, UML), the principles of development of the object-oriented and web-oriented
additions. More diversified requirements are settled by the employers to the mastering of the
programmatic facilities technologies development (DBMS SQL Server, DBMS Oracle, AJAX,
.NET, Visual Studio, DirectX/OpenGL, ASP, Active Directory, SQL Developer , Smarty) and the
web applications (HTML, DHTML, CSS JavaScript, VBScript, XML), the programming languages
(SQL, MySQL, VB, VBA, C#, C++, Java, Pascal, Perl, PHP, SAP, 1C, J2EE, ABAP), the
professional software, (OS - Linux, MS Windows NT/2000/XP, Unix; OPP - MS Office); the
design and modeling tools IC — BPWIN, ERWIN, Oracle Designer, MS Visio, RUP, Rational Rose,
ARIS; the test programs of software - Bug Tracking, ClearQuest, Rational Robot, Silk Performer;
the systems of control for software versions — CVS, Subversion, VSS, Bug-tracking systems;
servers — Apache, I1S).

Held by Schedrolosiev D. E. in 2011, the analysis of the requirements of the modern
employer and the system of grades for IT-companies represents the components of the professional
competence (experience (knowledge, skills, abilities), qualities, orientation, reflection) in the
structure of an engineer-programmer personality, necessary on various stages of the professional
growth (probationer, beginner, developer, leading developer, manager/ leader of the team, customer
service specialist, architect, analyst, project manager) [6]. Among the competences distinguished by
Schedrolosiev D. E. as important for the employers, the special role occupy such as: the knowledge
and experience of work in the certain technology of programming, the skill to apply and combine
the well-known programming techniques and the typical algorithms, the ability to see the project
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wholly; the knowledge of the quality standards of the documentation accompaniment; the ability to
define the architecture of a program; the skill of formalization, the knowledge of system analysis,
the skill to form the demands and evaluate the possibilities; persistence, attentiveness, initiatives,
responsibility; the capacity for the new information search; the ability to work in a team; critical and
operative thinking; high efficiency and diligence in work; the orientation for further professional
development; the capacity for analysis, synthesis, comparison, assessment, evaluation of
information; the ability to analyze own errors; adequate self-esteem and others.

Naumuk O.V. analyzed the requirements for the post of an engineer-programmer at the
commercial structures of Ukraine (firms, companies, trading branches and others) which are located
on the vacancies’ site (0564.ua/job, rabota.ua, work.ua, trud.gov.ua; hh.ua), and defined such
responsibilities as: the installation, configuration and administration of the mail, proxy server and
web server; the database administration; the control of the rules violation of local area networks
usage and taking measures for problems elimination; the implementation of the antivirus protection
of the local network and server; the ability to program the network equipment (routers, modems,
gateways); the knowledge of the principles of TCP / IP operation and the administration of IP
networks; the knowledge of HTML, XML, XSLT, XHTML, WebServices, CSS, * nix systems; the
mastering of the client-server technologies, etc. [2, p. 355].

To Kucheruk, O.Y.’s opinion, nowadays the IT-market in Ukraine defines such requirements
to engineer-programmers: to know how to clearly set tasks and find non-standard solutions; to
know how to solve problems of design, selection and transformation of algorithms and
mathematical models, in order to effectively implement a software product; to know how to use the
modern information technology and the computer technology for the construction and maintenance
of information computerized systems in various fields of science and the national economy; to
know how to build and use the models for the description and forecasting of various phenomena, to
make their qualitative and quantitative analysis; to know how to organize and conduct the research;
to have a high level of logical thinking, the ability to abstract and the understanding of the
interconnections between elements, flexibility and criticism of thinking, the analytical abilities; to
be ready for constant updating of knowledge, continuous self-education and self-improvement [1].

Further on we will illustrate how the above-mentioned requirements are realized during the
training of engineer-programmers at high educations institutions in different specialties.

The specialty "Computing engineering” covers wide fields of informatics and electrical
engineering in the academic sphere. In the Curriculum Guidelines for Undergraduate Degree
Programs in Computer Engineering (Computer Engineering 2004.) [7] it is defined as a subject,
which studies the technologies of design, construction, implementation and maintenance of
software and hardware components of modern computing systems and computer equipment.
Computing engineering is traditionally considered as the unity of informatics and electrical
engineering. The students study the design of digital hardware systems, including communicational
systems, as well as computers and the equipment containing computers. They study the methods of
the software development, which has direct connection to digital equipment, as well as the issues of
usage of digital devices by users and their building in other equipment (for example, mobile phones,
digital audio players, digital video, recording equipment, time systems, X-ray machines, etc.) This
specialty has the technical orientation, in particular, let’s pay attention to greater extend to hardware
support more than software.

“Information systems” as the knowledge field makes the significant contribution if a few
spheres, containing business and government. Information systems are complicated systems, which
demand technical and organizational experience for their design, development and management.
They influence not only the operations but also strategies of the commercial and governmental
organizations. Association for Computing Machinery (ACM) defines the specialists of
informational technologies as those who realize the integration of solutions in informational
technologies sphere and business processes for satisfaction of informational business demands and
various enterprises [12].
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“Informational technologies” (IT) in the widest sense cover all aspects of computer
technologies. IT, as an academic subject, deals with issues connected with users’ protection and
satisfaction of their needs in organizational and social context with the help of choice, creation,
usage, integration and administration of computing technologies. IT programs are oriented on
giving to IT-graduates the knowledge and skills so that they could get relevant posts of specialists in
IT field after finishing of their studies and grow to management positions or make researches during
the postgraduate studies. In particular, during five years after the graduation the student should
know how to: explain and apply appropriate IT and use appropriate methodologies for assistance for
people or organizations in achievement of set goals and tasks; act as a protector of a user; manage
the informational resources of individual or organization; predict changeable direction of IT and
evaluate possible usefulness of new technologies for individuals or organizations; understand and in
some cases to be able to make his own contribution in the scientific, mathematic and theoretical
bases, of which IT are built; live and work in cooperation with other members of the society [10, C.
9-10].

Let’s stop in detail on the specialty of “Informatics” and “Software Engineering” as those
which are more corresponding to the profession of a programmer as a software developer of
different purpose.

“Informatics” is based on the range of subjects. University training of informatic requires
from the students the usage of competences from many various fields. All students, who study
informatics, need to learn how to combine the theory and practice, understand the importance of
generalization and abstractions and also value good engineering solutions [3, C. 190]. The set of
knowledge in informatics consists of 14 spheres, namely: Discrete structures (DS), Programming
Fundamentals (PF), Algorithms and theory of complexity (AL), Computer architecture and
organization (AR), Operating systems (OS), Distributed computing (NC), Programming languages
(PL), Human-computer interaction (HC), Graphics and visualization (GV), Intelligent systems (1S),
Information management (IM), Social and professional programming issues (SP), Software
engineering (SE), Computing methods (CN). It is carefully written about each of them in the
Recommendations of the programmatic engineering and informatics training at universities [3].
Also in this document, the general and professional characteristics of graduates of Faculties of
Informatics are mentioned.

The first ones include such qualities:

1. The systemic view on the discipline. The aims of the studies, connected with the specific
knowledge modules, have the tendency to focus on the separate conceptions and themes, what can
lead consequently to the fragmentary mastering of the discipline. Those, who study need to develop
in themselves high-level understanding of the systems in general. This perception should overcome
the details of separate realizations of various components and give the general understanding of
computer system structure and the processes of their design and analysis.

The understanding of the connection of the theory and practice. The fundamental aspect of
informatics — is the balance between theory and practice, their tight connection between each other.
The graduates should understand clearly not only the theoretical part of the material, but the
influence of the theory on the practice.

2. The steady mastering of the main methods of informatics. In the course of the studies the
students run into many general methods, such as abstraction, recursion and evolutional changes.
The graduates should realize the width of usage of those methods in the field of informatics and not
let their usage the related only to that material within the framework of which they were presented.

3. The experience of participation in a big project. For that graduating students were able to
use correctly the received knowledge, they necessarily must participate at least in one real project.
Such kind of experience teaches students to use their skills in practice and makes the students
integrate the material, learnt at different courses.

4. The capacity is for adaptation. One of the main characteristics of the informatics during all
its relatively short history is the very fast tempo of changes. Thus the graduates have to master the
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profound, fundamental knowledge which helps them to form new necessary skills as the area
evolves.

During studying of informatics, the students should develop the wide range of professional
qualities, in particular: cognitive qualities, which are related to the specific for informatics kinds of
intellectual activity; the practical knowledge connected to the informatics; additional qualities
maybe developed in the context of the informatics but have the general character and are used also
in other contexts.

To the cognitive skills, which are connected to the informatics are included such as:

1. The knowledge and understanding. The demonstration of knowledge and
understanding of the main factors, conceptions, principles and theories, connected to the
informatics.

2. The design. The usage of received skills in design and planning of the informative
systems with the demonstration of a capacity to choose the correct comprising decisions.

3. The demands. The detection and analysis of the criteria and requirements, which are
settled to the definite tasks, planning strategies and their solutions.

4. The critical estimation and testing. The analysis of extend to which the specific
information system meets the criteria, defined for its usage and the future development.

5. The methods and means. The usage of the appropriate theoretical knowledge,
practical skills and instruments for the planning, realization and evaluation of the computer systems.

6. The professional responsibility. The observance of the professional, social and ethic

norms, what is related to the field of computer technologies.

The practical skills, connected to the informatics related to the specification, planning and
realization of the computer systems; the assessment of systems and their qualitative characteristics,
possible compromising ways of solution of a particular task; applying the principles of effective
information management to various types of information, including text, graphical, video and audio;
applying human-computer interaction principles for the evaluation and creation of the wide range of
products, including the users’ interfaces, the web pages and multimedia systems; the definition of
risks and related to the safety issues aspects of the operation of computer equipment in the given
context; the effective use of the adequate tools in the development and software documentation,
with an emphasis on the full understanding of the process of solving practical tasks with the help of
a computer; the efficient exploitation of computer equipment and software.

Besides, the future graduate of specialty “Informatics” should have additional qualities: the
capability to speak publicly in front of different audiences with lectures / reports about the technical
problems and the ways of their solution; the ability to work efficiently in the industrial
environment; the ability to quantitatively thinking (understanding and explanation of quantitative
characteristics of the issue); the ability to manage own studies, development and time; the
organizational qualities; the wish to be always aware of the current state of affairs in the discipline,
to continue his/her professional development.

The most modern document, regulating the creation of curricula for software engineering, is
the recommendations for the development of curricula of training of Bachelors and Associates in
software engineering, worked out by the international organizations Association for Computing
Machinery (ACM) and IEEE Computer Society (IEEE CS) in frames of Computing Curricula 2014
[11], in which the structure and content of knowledge amount is defined, the core of basic
knowledge is distinguished. The recommendations are the logical continuation and adaptation of the
already existing recommendations of 2004 and 2009 and serve as the base of educational standards
for training specialists in software engineering in countries around the world.

The developers of the document ground their choice of the structure and content of the
curriculum on the fact that software engineering has undergone some evolution and fundamental
changes since the beginning of its existence. The authors underline that the specialists’ training in
software engineering should embrace computer science, engineering, mathematics and statistics,
psychology and social sciences, management, and include professional practice and the code of
honor.
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“Software engineering” is defined as the systematic usage of the scientific and technological
knowledge, methods and experience for design, implementation, testing and documentation of the
software [8]. The more modern definition of software engineering can be considered the
interpretation of software engineering as "the usage of the systematic, disciplined, quantitatively
measurable approach to the development, functioning and maintenance of the software, that is, the
use of engineering for software" [9]. The software engineering according to the definition of a joint
committee ACM i IEEE Computer Science [3], qualitatively differs from other engineering
disciplines with the immateriality of software and the discrete nature of its functioning. The
software engineering aims to integrate the principles of mathematics and informatics with the
engineering approaches, created for the production of the material artefacts. Based on mathematics
and computing, the software engineering is developing the systematic models and reliable methods
of the producing of the high-quality software, and this approach extends to all levels — from the
theory and principles to real software development practices that is best noticeable for exterior
observers. The software engineering is based on the whole range of disciplines. The theoretical and
conceptual principles of the software engineering teaching lie first of all in various areas of the
informatics (the computer science), however, students should to be familiar with a range of
concepts from other areas such as math, engineering, project management, and one or more specific
subject areas in order to receive the full-fledged education. All students studying the software
engineering must be able to integrate the theory and practice, understand the importance of
abstraction and modeling, be able to deal with new subject areas that are not directly related to the
computer science, and understand the importance of good designing.

It is advisable to consider how the results for students who study software engineering, are
determined in the recommendations. The students should be able to demonstrate the following
qualities: the professional knowledge (mastering of the knowledge of the software engineering and
skills, as well as the professional standards necessary for the beginning of the activity in the quality
of a software engineer); the technical knowledge (the understanding and use of relevant theories,
models and technologies for the problem identification and its analysis, the software design, its
development, implementation, verification and documentation); work in a team (work individually
and in a team for the development and implementation of the quality software products); getting
acquainted with the end-user (understanding of the importance of negotiations, the habits of
effective work, the leadership and communication with interested people in the typical software
development environment; the ability to compromise (bringing the conflicting project goals into
compliance, finding of the compromises in the limitations of the cost, time, knowledge, existing
systems and organizations); continuing of the professional development (studying new models,
technologies and understanding the need of continuing of the professional development).

As you can see, much attention is paid in the recommendations not only to the professional
and technical knowledge of students, but also to interpersonal relations, communication, decision-
making.

The general principles of the computer science were lied in the basis of the recommendations,
as well as the special principles that reflect the specifics of software engineering:

1. The software engineering in the field of the computer science. The recommendations
relate specifically to the software engineering, but refer to other computer disciplines, as well as
suggest the ways of implementation in other disciplines.

2. The reference disciplines. A student must study not only the computer disciplines, but also
others, such as mathematics, engineering, project management, both theoretically and practically.

3. The evolution of curricula. Due to the rapid progress of the software engineering, the
components of the curriculum can be updated and improved.

4. The organization of curricula. The curriculum models combine the knowledge elements
into the simple educational blocks, what makes them easy for implementation for teachers, as well
as for textbook publishers.

5. The core of software engineering. The recommendations define the general themes of the
discipline, skills and knowledge that all students must master.
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6. The inclusion of software engineering knowledge. The description of the key knowledge
should be concise and relevant; the key set of topics for all the degrees should be defined. The study
should begin with introductory courses, continue during the course of studies and be supplemented
by the additional courses that may be various depending on the institution, program or an individual
student.

Let's consider the structure of the knowledge core, which in the recommendations is defined
as Software Engineering Education Knowledge (SEEK). The knowledge is organized hierarchically
in three levels: the branch of knowledge (higher level); the block / module (middle level); the theme
(lowest level).

SEEK provides the basis for the development, implementation and providing of the
educational blocks that form the curriculum. In the table 1 the knowledge fields are presented that
form SEEK and the relevant educational blocks with the recommended number of hours.

Table 1
The fields of knowledge in the software engineering and the educational blocks
The title Hours The title Hours
Fundamentals of informatics 152 Software design 48
Fundamentals of informatics 120 Principles of design 3
Constructional technologies 20 Strategies of design 6
Constructional instruments 12 Architectural design 12
Design of interaction “human- 10
computer”
Working project 14
Design evaluation 3
Fundamentals of Mathematics | 80 Verification and validation of 37
and Engineering software
Fundamentals of Mathematics 50 Terminology and basics of 5
verification and validation of
software
Fundamentals of engineering and | 22 Expertize and statistical analysis | 9
software
Engineering economics for 8 Testing 18
software
Analysis of problems and 5
notification of them
Professional practice 29 Process of software 33
Group dynamics and psychology | 8 Principles of processes 3

7



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 1 (30)

Communicative skills (specific 15 Realization of processes 8
for program engineering)

Professionalism 6 Planning and tracking of projects | 8
Software configuration 6
management
Evolutionary processes and 8
activity

Modeling and analysis of 28 Quality of software 10

software

Fundamentals of modeling 8 Principles and culture of software | 2
quality

Types of models 12 Guarantee of the process 4

Analysis basics 8 Guarantee of the product 4

Analysis and specification of 30 Safety 20

technical requirements

Basics of technical requirements | 6 Basics of safety 4

Detection of technical 10 Computer and network safety 8

requirements

Specification and documentation | 10 Development of safe software 8
of technical requirements

Verification of technical | 4
requirements

The authors of the document emphasize that during the development of curricula and the individual
courses in the software engineering based on SEEK the methods of teaching of the software
engineering should be taken into account as well as the content filling, in particular:

1. The developers should preserve the balance connected to the studying materials and
innovation flexibility.
2. Many concepts, principles and problems of the software engineering should be taught as the

themes that are periodically repeated in the curriculum to help students in the development of their software
engineering way of thinking.

3. The study of the software engineering themes should be held from the simple one to the
complex one, that is, the themes that require certain maturity should be studied at the end of the semester.

4. It is necessary to focus on the basic principles of the software engineering, and not on the
details of the latest or the specific tools.

5. The training should take place in such a way that students gain the experience using the
relevant and modern tools, even when the details of the tools are not the focus of training.

6. The material that is taught in the course of the software engineering should be based on the
empirical studies and the mathematical or scientific theory or the widely accepted practice.

7. The curriculum should have the significant real basis (case study, project activity, practical

experience, students’ working experience).
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8. The courses and curricula should be regularly reviewed and be updated.

These recommendations can be adapted to the curricula composure of the discipline and separate
courses depending on an educational institution, curriculum or students.

The conclusions and perspectives of the further research. On the basis of the held analysis,
it can be concluded that the content of the educational curricula for the training of engineer-
programmers according to the main IT specialties in higher education institutions in general meets
the requirements to them, which are settled at the labor market. At the same time, one of the
possible problems is that the content of the practical training of students does not fully correspond
to the current state of information technology. Thus, it is necessary to ensure the updating of the
contents of educational disciplines with the aim of ensuring of the quality training of specialists.
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Kpyriauk B.C.

MeaiTononbcbkuii  Aep:kaBHMIl  menaroriyHuii  yHiBepcuter imeni  boraana
XMeabHUuIbKOro, MeJiiTonosib, Ykpaina

3AJIOBOJIEHHSI KBAJII®IKAIIMHUX BHMOI'  POBOTOJIABIIIB IO
IH) KEHEPIB-ITPOI'PAMICTIB Y ITPOLECI HIAI'OTOBKHU Y BUIIIUX HABYAJIBHUX
3AKJIAJIAX

VY craTTi Ha OCHOBI aHami3y MpodsieM MpodeciiHOI MiATOTOBKU 1HXEHEPIB-IPOTPaMICTIB Y
BUIMX HABYAJIBHUX 3aKIaJax IMOKa3aHO, M0 3MICT HAaBYAJIBHUX IUIAHIB MiJTOTOBKH IHXKEHEPIiB-
MPOrpaMicTiB 32 OCHOBHUMH IT-CHemiaJIbHOCTSIMM y BHILMX HaBUYAIbHHUX 3aKIaJax Y LUIOMY
BIJIMTOBiJa€ BUMOTaM JI0 HUX, SIKI BUCYBAIOThCSI HA PHHKY ITPaIli.

KoHcraryeThes, 10 HUHI HA PUHKY BaKaHCIM CIIOCTEPIralOThCs MEBHI 3MIHM HE TUIBKH Y
3pOCTaHHI MOTpeOu y cremianicrax y ramysi IT, ame ¥ Takoxk 1 y BUMOrax, 0 CTaBIATHCSA 0
MaiOyTHIX cremiamictiB. Ha yMKy HayKOBILIB, HUHI HAMITUBCS PO3PHB MIXK pPiBHEM OYIKyBaHHS
poOOTOABIIB 1 piBHEM OCBITHM BUIyCKHUKIB IT-cnenmianpHOCTEW BY3iB. Y 3B'SI3KY 3 HaA3BUYaHHO
MBUAKUMU Temnamu po3BUTKY IT Bke 10 MOMEHTY 3aKkiHUEHHS HABYaHHS 3HAHHSA CTY/ICHTIB
MOXYTb 3aCTapiBaTH. MeThcs Ipo KOMILIEKC KOMIIETEHTHOCTEH, 110 HaJa€ BUII IIPH MiArOTOBLI
(baxiBIiB 14 iX 3aTpeOyBaHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI Ha PHUHKY IIpalli.

PazoMm i3 TM mpakTHYHA MiATOTOBKA CTYJCHTIB HE MOBHOIO MIpPOIO BiJIIIOBITA€ CY4acHOMY
cTany iH(popMaliiHUX TexHonorid. Yepe3 1me HEOOXITHO 3a0e3MEeYUTH OHOBJICHHS 3MICTY
HaBYAJILHUX JUCIUIUTIH 3 METOIO 3a0€3EUCHHS SIKICHOT MiATOTOBKH (haxXiBIIiB.

KurouoBi cioBa: Bumia npodeciiiHa OCBiTa; 1HXXEHEP-IIPOrpamicT; BUPOOHHWYA IMPAKTHUKA;
NpaKTUYHA MIATOTOBKA; KOMIIETEHIIil, HaBYaJbHI IUCIMIUIIHA, BUMOTH PHUHKY 0 iH)XXEHEpiB-
MPOTPaMicCTiB.

Kpyrauk B.C.

MenuTonoJbCKUi rocy1apCTBEHHbIH NeAaroru4ecKuii yHupepcurer umMeHu boraana
XMeJabHUIKOro, MeJInTonoJib, Y KpauHa

YOBJIETBOPEHHUE KBAJIMOUKALIMOHHbIX TPEBOBAHUMN
PABOTOJIATEJIEM K HWHXEHEPAM-IPOTPAMMHUCTAM B TIPOIECCE
IHOAI'OTOBKH B BUCIHINX YYEBHbBIX 3ABEJIEHUAX

B crathe Ha ocHOBe aHanmuza mpoOsieM NpodhecCHuOHATHLHON TOATOTOBKHM HMHXKEHEPOB-
IPOrPaMMHUCTOB B BBICIIMX Y4YEOHBIX 3aBEIEHHUSAX IMOKa3aHO, YTO COJAEp)KaHHE Y4eOHBIX IJIaHOB
MOATOTOBKU MHKEHEPOB-IPOTPaMMHCTOB 10 OCHOBHBIM M T-crienuanbHOCTSIM B BBICHIMX yYEOHBIX
3aBEJICHUAX B 11€JIOM COOTBETCTBYET TPEOOBAHUAM K HUM, IPEABABISEMbIM Ha PbIHKE TPYAA.

KoncraTtupyercs, 4yTo B HacTosiee BpeMs Ha phIHKE BaKaHCUN HaOJI0/1al0TCs ONpelelIeHHbIE
M3MEHEHMsI He TOJIbKO B pOCTE MOTpeOHOCTH B cnenuanucrax B obOmactu UT, HO Takke U B
TpeOOBaHUAX, MPEAbIBIIEMbIX K OynymuM crneuuanuctaMm. [lo MHEHHIO y4deHBIX, B HAcCTOsIIEe
BpeMs HaAMETHJICSI pa3pblB MEXIY YPOBHEM OXUIaHUsA paldoTojarteneil U ypoBHeM 0Opa3oBaHUs
BbIMycKHUKOB U T-criennanbHOCTEN By30B. B CBSA3M ¢ upe3BbIUaiiHO OBICTPHIMU TEMIIAMHU PA3BUTHUS
UT yxe K MOMEHTY OKOHYaHHs OOY4YEHHUs 3HAaHUS CTYACHTOB MOTYT ycTapeBaTh. Peub upaer o
KOMIUIEKCE KOMIIETEHTHOCTEM, KOTOPBIE MPEIOCTABISAET BY3 IIPU MTOATOTOBKE CIIEIMAIIMCTOB JUIS UX
BOCTPeOOBAHHOCTH M KOHKYPEHTOCIIOCOOHOCTH Ha PHIHKE TPY/a.

Bmecte ¢ TeM mnpakTthyeckas IMOATOTOBKA CTYJEHTOB HE B IIOJHOM MepE COOTBETCTBYET
COBPEMEHHOMY COCTOSIHUIO MH(OPMALMOHHBIX TexHosoruil. IloaTomy HeoOxoaumo obecneuuTh
OOHOBJIEHHE COJEpKaHUSI YUEOHBIX JUCHMILIMH C LENb0 00eceueHus] KaYeCTBEHHOM MOArOTOBKU
CIIELUAIUCTOB.

KiroueBble cioBa: Bbiciiee NpodecCHOHAIbHOE 00pa3oBaHME; HWHXKEHEP-NPOTrPaMMHUCT;
IIPOU3BOJICTBEHHAs]  IPAKTUKA; IIPAaKTUYECKas IOATOTOBKA; KOMIIETEHIUH, JAUCLMILIUHBI,
TpeOOBaHUS PhIHKA K HHXKEHEPaM-TIPOrPAMMUCTAM.
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Jlemyk C. O.

TepHonmijibCbKMiIl HAIOHAJILHUH NeJaroriyHuid yHiBepcureT iMmeHi Bosiogumupa
I'narTioka, TepHoninb, YKpaina

OKPEMI METOJHYHI ACIIEKTH ITII/II' OTOBKH IT-®AXIBI[IB
DOI: 10.14308/ite000621

Baoicnueum 3a80anuam uwux HABYANbHUX 3aKNA0IE € NiO20MOBKA KOHKYDEHMO30amHO20
npoghecionana, nOOUHU, WO JIe2KO 8i0yyeac cebe y PUHKOBUX YMOBAX MA IHGOPMAYIIHOMY
cycninocmsi. Ilopso i3 60100iHHAM IHDOPMAYIUHO-KOMYHIKAYIUHUMU MEXHONLO2IAMU HEOOXiOHI
BMIHHA HABYAMUCH Y ePYNI, HABUKU POOOMU HAO CRITbHUMU NPOEKMAMU.

Memoto cmammi € npodeMOHCMPY8AMU MONCIUBICMb OP2aHi3ayii HABYANbHOI JiilbHOCMI
cmyoenmis 3i 3sMicmom i hopmoro pobomu, IKi NOMpPedYIOMbCsL CYYACHOIO 2AY3310 THGOPpMAYIUHUX
mexHono2iu. A6mopom onucano oxkpemi KpoKu ni020moeKu MatOymuix ¢haxieyis, sakux nompeoye
IT-cghepa,; cneyianicmis, sKi 860100110Mb CYHACHUM IHCIPYMEHMAPIEM, PO3YMIIOMb CYYACHI RIOX0OU
Y Npocpamy6aHui; 6Milome npayioeamu y KOMAHOI HAO CRIIbHUM HNPOEKmoM ma 0ocseamu
pesynomamy. Pozensinymo ocnosHi idei 00 €eKkmHo-0pienmoeano2o npocpamyeants, Memooono2ito
VIPABNIHHA NPOeKmamu 01 2HY4KOi po3poOKU NpocpamHo2o 3abe3neduents Scrum ma MOo*CIU80Cmi
BUKOPUCMAHHS CUCEM KepYBAHHS 6epCIAMU, AK HNOMYIHCHO20 ITHCMPYMEHMY, W0 0a€ 3Mo2y
00HOUACHO, De3 3a8a0 00UH 0OHOMY, NPOBOOUMU POOOMY HAO 2PYNOBUMU NPOEKMAMU.

Onuc 301lCHIOEMbCSL HA OCHOBI NPOBEOEeHHsT CNeykypcy Oas gaxisyie 3 iH@opmamuku
cneyianvnocmeli  «llpuknaona  mamemamukay, «Inpopmamuka» — Qizuxo-mamemamuiHoO20
¢axynememy (TepHoninbCoKuili HAYiOHANbHUL neda2ociunuil yHigepcumem imeni Bonooumupa
T'namioka). 3micm mamepiany po3uwupeHull maxKoxc O3HAUOMIEHHAM 3 ApXimeKmypHUuM uadioHOM
MVCma y3aeanvnennsam eminb podOmu 3 NPOSPAMHUM [HCMPYMEHMAPIEM, HeOOXIOHUM OJisl
cmeopeHnus  8eb-npoexmis. Ilpaxmuunum 3000ymKOM HABUANLHOI OIAILHOCMI CMYOeHmis €
PO3podKa coyianbHo20 8e6-npoekmy 3 Memoilo RIOSUWEHHs DpIeHS KYIbMmypu CYCRilbCmea ma
006po3uuIugoi ammocgepu micma.

Knrwowuosi cnosa: ingpopmayiino-KoOMyHIKAYitiHi ~ mexHon02li, npoekm, 00 €KMHO-
opienmosatne npozpamysants, SCrUM, cucmemu Kepy8aHus epciamu, Npoyec HA8UaHHs.

Beryn

[linroToBKa KOHKYPEHTO3JaTHOrO MpodecioHana, JIOAUHH, sKa JETrKo BigdyBae cede y
PUHKOBHUX YMOBax Ta iH(OpMaIiifHOMY CyCIIJIbCTBI — OCh, HAll€BHE, BAXKJIMBI 3aBJaHHS BHUILUX
HaBUAJBHUX 3aKJadiB; MeTa MojepHi3ailii ocBiTH. PedopmyBaHHs, SK MpaBUiIO, BIIOYBAE€THCS 3
JBOX MPHYWH: €EKOHOMIYHOI Ta KYJIbTYpPHOI Ta CYIPOBOKYETHCS i IBUIICHHSIM CTaH/IaPTiB.

3BHUaiiHO, KOXKHa Trajly3b Mae€ CBOIO crHenudiky, Ta Cy4yacHiCTh (OpPMYye CIIIbHI PHUCH
KO)KHOTO ~ allTOPUTMY  JOCATHEHHs  ycmixy. HeBim'emMHOIO  ckiamoBoo €  (hOpMyBaHHS
iHpopMalifHUX KOMIIETEHTHOCTEH Ta pO3BUTOK JUBEPreHTHOIO MHCIEHHS. J{MBEpPreHTHICTh
MOKHa pO3YyMITH SIK OOOB’A3KOBY YMOBY MJii TBOPYOCTI (CTBOPEHHS OPHUTIHAJIBHUX 1/1€H, IO
BOJIOJIIFOTH NIEBHOIO ILIIHHICTIO), SIK 37aTHICTh 3HAXOIUTH MHOKUHY MOXJIMBUX CIIOCOOIB BUPIIIEHHS
3aJ1a4i Ta o Pi3HOMY IHTEPIPETYBATH CaMy YMOBY 3ajaul.

3MiHa MapagurMu OCBITH CYNPOBOXKYETHCSI PO3BUTKOM HOBUX METOJIB Ta (hOpM HaBUAHHS
[1]. BminHs mpamroBaTé 4M HABYATHUCH Y TPYI — BiKE HE METa, a HEOOXIAHICTh CY4acHOCTI, ajiKe
CHIBMpAI — 3anopyka po3BUTKY. TyT BapTo 3a3HAYMTH, IO KOXKHOMY CTYJCHTOBI ONTUMAJIbHUI
CBIi BIIACHUWH CIIeHApiii HaBYaHHS y MaJIii 4 BEJUKIH TpyIIi, a, MOXIJIMBO, caMOCTiiHO. Takox mae
MicIle Te, 110 KO)KHOMY KOM(OpTHIIIE MpaloBaTd y pisHUMA vac no6u. OTox, Oymo 6 mobpe He
BHCTABJISITH <CKOPCTKHUX PaMOK», a MIAOMpAaTH 3aBAaHHS Ta (OpMHU 3BITY y Takui cmocid, mob

© Jlemyx C. O.
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KOXKEH 3MIT iX BUKOHATH B 1HAMBIAyaJbHOMY Tpadiky HaB4YaHHA. [[bOro MOXIHMBO TOCSTHYTH B
YMOBax Cy4acHOTO erany iH(popmaTu3aii CycriibCcTBa.

TakuMm 4KMHOM, METOI0 CTATTi € MPOJEMOHCTPYBATH MOKJIMBICTh OpraHizalii HaBYaJIbHOI
JSUTBHOCTI  CTYJEHTIB 31 3MicToM 1 (opmoro poOOTH, sIKi MOTPEOYIOTHCS CYYacHOK Taly33i0
iH(OpMaIIHHUX TEXHOJIOTIH.

IToB's13ani poGoTH

Han npobiemamu BripoBapKeHHS 1H(OpMaIiHHO-KOMYHIKAIlIMHUX TEXHOJIOT1H y HaBYaIbHUIN
mporec mpaimroe Huszka HaykoBmiB: B. lO. buxos, JI. L. binoycosa, M. I. XKannak, B. 1. Kinouxo,
H. B. Mopse, IO. C. Pamcpkui, 10. O. Tpuyc, C. A. Paxos, 3. C. CaitmameToBa,
O. B. CniBakoBchbkuii Ta iH. 3m00yTKM LMX Ta 0ararboX IHIIMX Yy4YeHUX (OPMYIOTH IIISAX
MOJIepHi3allii OCBITH, CIPSMOBYIOTH ii Ha SKICHO HOBHM piBeHb. CHOAM BIIHOCHMO pO3pPOOKY
OCBITHIX KOHLIEMI[il, METOAUYHUX CUCTEM, 3aC0O0IB 1 TEXHOJIOT1H HaBYaHHSI.

VY nmocmimkenni [2] O. B CmiBakoBcbkuii Ta I'.M. KpaBIoB cepen cTpareriyuHux 3aBJaHb
BIIPOBAKEHHS 1H(OPMAIIfHUX TEXHOJOTIH B YHIBEPCUTETI BUAUIATH MiATOTOBKY MaiOytHix IT-
¢daxiBuis. H. B. Mop3e pocmiixkye, sSKOl0 Mae OYTH YHIBEpCUTETCbKa OCBITa Yy Cy4aCHOMY
CycHinbCTBi [3].

Vike moHaJl [Ba AECATUIITTSA CUCTEMAa OCBITH YKpaiHU MPaLO€ y IIbOMY Hampsimi, 30KkpeMa i
gyepe3 MiArOTOBKY BUHTENIB iHGopMaTHKU. [IpoTarom ychoro mporo 4acy, OJHIEI0 3 OCHOBHHX
3MICTOBUX JIiHINi METOAWYHOI CHUCTEeMHM HaBYaHHS 1H(OOPMATUKH y TEAArOoTiYHUX YHIBEPCUTETaX
HE3aIepevHO 3aJUINAEThCS BUBYCHHS OCHOB aJITOPUTMi3allii Ta mporpamyBaHHsS. SIK 3a3Ha4aroTh
10. C. Pamcekuii Ta M. L. XKangak, HaBuaHHS IporpaMmyBaHHs HEMOXJIMBE 0e3 (yHAaMeHTaIbHOI
MiATOTOBKY 3 iHPOPMATUKKA MaOyTHIX yduTelniB iH)OpPMATHKH, 30KpeMa IPyHTOBHA IirOTOBKA 3
MaTeMaTHKH, BMIHHs pO3B’s13yBaTu pi3HI MaTeMaTHU4HI 3a/1a4i, 30KpeMa 3 JUCKPETHOI MaTeMaTUKH,
BMIHHS OyJIyBaTH BIANOBIJHI MaTeMaTH4HI W 1H(QOpMaliifHI MOAeNl Ta aHalli3yBaTH iX, 3HATH
HaNOUIBII BIZJOMI 33J1a4l JUCKPETHOI MaTEMAaTHKH Ta aIrTOPUTMU iX po3B’s3yBaHHs [4].

B. 0. buxos, M. II. [llumkina Big3Ha4alOTh HEOOXIJIHICTh 3aCTOCYBAHHS OCOOHMCTICHO-
OpPIEHTOBAHOT'O HABYAJILHOI'O CEpEAOBHUINA Yy MpoLecl MIATOTOBKU KaApiB JUIsl 1HAYCTPli BUCOKHUX
TexHonori# [5]. Takox, BapTO 3a3HAYUTH 3HAYHMIA MEAArOTIYHHUI MOTEHII1ad TEXHOJIOT1H XMapHUX
obuwnciens [6, 7].

Omnuc cnenkypcey

VY naHiil cTaTTl OMMCAHO OKPeMI KPOKH MIArOTOBKM MalOyTHIX (axiBiiB, SKUX 1noTpedye IT-
cdepa; crerianicTiB, AKi BOJOJIIOTh CyYaCHUM 1HCTPYMEHTapieM, pO3yMIIOTh CydacHi MIAXOIU Y
[IpOrpaMyBaHHi; BMIIOTh MPAIIOBATH Y KOMaH Il Ha/l CHUIbHUM IPOEKTOM Ta JOCSTaTH Pe3yJbTaTy.
OnMc 3IIHCHIOETBCS HAa OCHOBI TPOBEICHHS CHEIKYpPCY /s CTYIEHTIB II'ITOTO KypCy
cnemianbHocTel «lIpukinagna maremarukay, «IHdpopmarruka» (i3MKO-MaTeMaTUYHOTO (DAKYIbTETY
(TepHOMiNBCHKUI HALIOHATBHUNA MMEAAroriuHui yHiBepcuTeT iMeHi Bomomumupa I'HaTioka), Ha
BHUBUEHHS SIKOT0 nependayeHo aBa Kkpeautu (12 nekuiiHux roauH ta 24 nabopaTopHUX).

Kadenpa inpopmatuku 1 MeToauMkH ii BUKJIAJaHHS ONEPAaTHMBHO pearye Ha 3MiHH, LI0
B1JI0YBaIOTHCS B Tally3l iHpOpMaIIfHUX TeXHoorii. HaBuanbHi TUIaHu Ta IporpaMu KOpPEeryrThes
3 ypaxyBaHHJIM CyYaCHMX TEHICHILIH pOo3BUTKY Yy peanbHoMy IT-cexkropi. OCHOBOIO MiJrOTOBKU
($axiBIiB € TIOE€IHAHHS TPYHTOBHOI MaTeMaTHYHOI MATOTOBKHA 3 MPOGECIHHUM BOJIOIIHHSIM
CYy4acHUMH 1H(POpPMALIHHUMH TEXHOJIOTIAMU. B3aemMosis 3 MOXJIMBUM TMpale/laBleM CIPHUSITHME
(hopMyBaHHIO Yy HAIIMX CTYJEHTIB CydacHOI Mojeni KBamidikamiii Ta kommereHmin y ramysi IT.
OcTaHHl pPOKM BiJ3HAYAIOTbCS AaKTUBI3AlLlI€I0 HAYKOBIIB Kadeapu Yy couianbHid cdepi, 10
MpU3BEJIO, 30KpeMa, J0 30UIbIIEHHS 4YWcia MapTHEpPIiB Ta 3MIIHEHHS B3a€MOBHIITHOTO
CHIBPOOITHUITBA 3 HUMHU. PocTe YMCO KU, BUIIUX HABUAIBHHUX 3aKIa/iB, HAYKOBUX YCTaHOB,
KOMEpIIIHHHUX, TPOMAJChKUX, JCPKABHUX Ta 1HIIMX OpraHizaiiil 3 sKUMHU Kadenpa CrHiBIpaltoe Ha
NOCTiiHIN ocHOBI. JleTanpHile npo 1ei Ta HII HApsIMKH poboTH Kadenpu iHGOpMATHKH MOXKHA
J3HATHCS Ha CaTi GpakyIbTeTy [8].

HaBuanphi T1utanu kadeapu BIANOBITAIOTH JEp)KaBHUM CTaHIAapTaM Ta BiIOOpaxaroTh
notpebu cydacHoro iHQopMaliifHOro cycniibcTBa. HaitHOBIII TeHIEHIi BigoOpa)karoThCs Yy
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BIIOCKOHAJICHHI TPOQeCiiHO-OpIEHTOBAHUX KYpPCIB, pPO3pOOIll HOBUX CHEHKYypCiB. Sk yxke
3a3Ha4yasoCh, y AaHii CTaTTI ONKCAHO OJIMH 3 HUX.

Posrasinemo #ioro 3mict, MeToau Ta (hopmMu opraHizaiii HaBYaIBHOT TISTTEHOCTI.

Ha nmouatky BigOyBaeTbcs 3HAHOMCTBO 3 OCHOBHMMH  1I€IMH  KOPIIOPATUBHOTO
nporpamyBaHHs. Mu 00paau SCrum — METOAOJIOTII0 YIIPaBIiHHS MPOEKTaMHU JIJIsi THYYKOi pO3pO0KHU
MPOrpaMHOTO 3a0e3meueHHs. SCrUM dYiTKO POOUTh AaKIEHT Ha SIKICHOMY KOHTPOJI TPOIECY
po3poOku. Och SIK TIPO 1€ TOBOPUTHCS Y CaMiil CIIUTBHOTI: «SCrUM MiATpUMY€E HaIly MoTpedy OyTu
JIOAMHOI0 Ha pPOOOTI: HajeXaTw, BUYUTHUCS, MPALIOBaTH, TBOPUTH 1 OyTH TBOPUYUM, POCTH,
BJJOCKOHAJIIOBATUCS 1 B3a€MOJIATH 3 IHIIMMH JIIOAbMU. [HIIMMM cioBamMH, SCrUM BUKOPUCTOBYE
BPOJDKEHI PUCH 1 XapaKTEPUCTHKH JIFOACH, 11100 1aTH 3MOry IM poOUTH BenuKi pedi» [9].

SCrum — 11e 0OCHOBA MPOIIECY, KA MICTUTh HaOIp METOJIB 1 MOMEPeIHFO BUSHAYCHHUX POJICH.
OOroBopuBILIM POIi TOJIOBHUX AIHOBUX 0ci0O:SCrum Master (Toit XTo OmiKyeThCsl MpoLecaMu, BeJe
ix 1 mpaioe siK KepiBHHK NpoekTy), Brnacuuk IlpoaykTy (mroauHa, 10 mpelcTaBisie 1HTEpecu
KIHIIEBUX KOPUCTYBadiB Ta IHIIWX 3aIliKaBICHUX B MPOAYKTi cropiH) Ta Komanma (po3poOHuKn),
MOJIEJIFOEMO poOOTY Yy IpyIll CTYJEHTIB, 10 BiacHe 1 € Komanorw. KepiBHUKOM IPOEKTY BUCTYIIUB
OJIMH 13 BUITYCKHHKIB HAMOTO (pi3nKO-MaTeMaTnyHOro (hakyyibTeTy, a 3apa3 — MporpamicT OJIHI€T 3
IT-xomnanii TepHOMOJI.

lomo Bnacuuka IIpoaykty Ta 3micty camoro mpoekty. Kadenpa inpopmaTnku BuCTymmiIa
1HIIIIaTOPOM 1J1ei po3poOKH corianbHOro MpoekTy «JIucr o Cesitoro Mukonasy. [IpoekT monsras y
TOMY, 100 JI3HATHCH PO TITOK, SIKi MOXKYTh HE OTPUMATH MOJAPYHKIB Ha JIOBrOOYIKYBAaHE CBSITO
yepe3 CKpyTHE COIlialbHE MOJIOKEeHHsI ciM’i abo ii BiacyTHicTh. BinmoBigHi nani 30uparoTh B
opranizanii Kapitac Tepnomons (mertoro Kapiracy YkpaiHu € po3poOka Ta BIPOBAIKEHHS
HalllOHAJBLHUX TIporpaM JJis 3a0e3MEeUeHHs COILIAJIbHOI JIOMOMOTHM Ta MMATPUMKH HaHOUIBII
nmoTpeOyrouoro HaceJeHHs YKpaiHM HE3&JIeKHO Bl HAI[IOHAIBHOI TMPUHATIEKHOCTI YU
BipocnoBiaHHs). Sk ye 3a3Hadanocs, kKadeapa iH(OOPMATUKHM CHIBIPALIOE 3 TPOMAJICHKUMU
opranizauismMu TepHomons 1 Oepe aKTHBHY ydacTh Y JKMTTI MicTa. Y MeXaxX Takoi CHiBOpari
peanizoBaHo npoekT «Tponeidyc LacTsa», K CKIagoBy MPOEKTY «3po0M CBOE MICTO KpalluMmy».
JleranbHille Mpo HbOro MOXKHA JA13HATUCH Y BIAKpUTIH rpymi Ha cropinkax Facebook [10].

[I[o6 MakcuManbHO HAOJIM3UTH TPOIEC HAaBYaHHS O PeajbHOI POOOTH 32 METOJOJIOTIiIO
Scrum, Oyna opraHizoBaHa 3ycTpiu i3 KoopauHaTopamu akuii «Mukomail mpo TeGe He 3a0yme».
daktuuHo, BiOyBCs erar, o Mae Ha3By product backlog (moxymenrartisi 3anuTiB Ha BUKOHAHHS
po0iIT), sAKUI Mae HaWBUILY MPIOPUTETHICTh 32 PIBHEM BUMOI JI0 POOOTH, SKa MOBMHHA OyTH
BUKOHaHA. 3amuTH Ha BUKOHaHHs poOitT (backlog items), mo Bu3HaueHi mpoTsroM Hapaau 3
IIaHyBaHHs cripuHTy (Sprint planning meeting), nepemimtytoTthes B etan copunty. [Ipotsrom miel
Hapaaun Bnacuuk [Ipoaykry iHdopmye mpo 3aBAaHHs, sKi BiH xode, abu Oymm BukoHaHi. Tomi
Komanna Bu3Havae, CKUIbKU 31 C()OPMOBAHUX 3alUTIB BOHM MOXYTh BUKOHATH, II00 3aBEPIIUTH
HEOOXiTHI YaCTUHH NPOTATOM HACTYIMHOTO CHPHUHTY. [IpOoTSromM CHpuHTY KOMaHIa BHKOHYE
BU3HAueHMH (DikCOBaHMIA crTUCOK 3aBaaHb (T.3. backlog items). Bnpomosx mporo mepioay HiXTO He
Ma€ TpaBa 3MIHIOBaTH TMEpeNlik 3alMuTiB Ha BUKOHAHHS poOIT, MO CJIiA PO3YMITH, SIK
3aMOpOXKyBaHHS BUMOT (requirements) mpoTsirom CIpuHTY.

Jlo excniepuMeHTy OyJv 3aisiHI TPYMH CIEIIaNICTIB Ta MaricTpiB. YCi CTYACHTH JI0 T SITOTO
KypCy HaBYaJUCh B OJHIN IpyTi, 1110 ChOpMYBaJIO MEBHI 3B A3KH MK HUMH. HeBenuka 4ncenbHiCTh
cTyAeHTiB (13 4oJIOBIK) Ta MOMKJIMBICTH 3PYYHO PO3MICTUTH MapH y PO3KIAJl Jajdd 3MOTY JIETKO
OpraHi3yBaTH iX CHUIbHY JIiSUIbHICTb.

VY cydacHOMY CyCHUIbCTBI BaXJIMB1 HABUKM KOMAaH/HOT pOOOTH, TOJIOBHUM KPUTEPIEM YCHIXY
AKOI € SIKICHEe PO3B’sI3aHHS MOCTaBJIEHUX 3aBaHb. KomaHaa — 11e rpyma ocil, y sIKUX € CIijIbHa MeTa
1 IK1 pO3YMIIOTh, IO IS JOCSATHEHHS Ii€1 METH HeoOXiaHa poOOTa KOKHOTO 3 YJIEHIB IPYITH.

Cepen daxTopiB ycmixy epeKTUBHOT KOMaHAHOI POOOTH BHILIMMO YiTKY MOCTAHOBKY I
Ta 3aBllaHb, a TAaKOX NpaBWIBHUN MiaOip ckiany KomaHau. Yepes oOmexkeHmii dac (oOcsr
BUJUICHHX TOAMH HA CIEIKYypC) 1 OakaHHS BHTPUMATH METOAOJOTiI0 Scrum, Oylo BUPINICHO
o0’eqHATH «pO3pOOHUKIB» y Tpu Tpymnu. lle mamo 3mory po3miIMTH MPOEKT Ha CKIAIOBI Ta
copMyBaTH YITKMI CIHCOK 3aBAaHb A KOXKHOI IpyNU 3 MOMIOHMM pPO3MOALTIOM pOJIeH s
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KO)KHOTO y4YacHMKAa. MM Hamaraiuch, mo0 KOXEH pPO3pPOOHHUK IOCIB CBOE ONTHUMAJIBHE MICIE B
koMmaH 1. Ock 3MICT poOOTH KOKHOI KOMaHIH:

® 3JIMiHICTpaTUBHA YacTHHA (NIEpEeBIpKa CTaTyCy KOPUCTYBaYiB, OMPAIIOBAHHS JIUCTIB);

® CTOpiHKa KOPHUCTYBaYiB (CIIMCOK KOPHUCTYBAYiB, 3MiHA CTaTyCy, CTBOPEHHS KOPHCTYBaya);

®TOJIOBHA CTOpiHKa (KHONKM BXOAYy Ta peectpamii, ¢opma HaaCHIAHHS JIHCTA,
MepeHaInpaBICHH ).

n Tponendyc LacTa

Puc. 1. [Ipoexm «Tponetibyc L]acmsy.

Take 00’eqHAaHHS Jano 3MOry €(QEeKTHMBHO OpraHi3yBaTH pPOOOTY KOXHOro cmpunTy. Ha
00TOBOPEHHSIX, Y TAKOMY BHUTIAJIKY, 3aBXKI1 OyJI0 ACKIJIbKA PIlIEHb, O CIPUSIIO PO3BUTKY HABUUOK
MpOrpaMyBaHHS y CTYJIEHTIB!

Kpim poboTtu 6e3nocepesHbO Hal TPOESKTOM, 3aBIaHHSIMH CIICIIKYpCY Oyu:

® PO3YMIHHS NMPUHIUITB 00’ EKTHO-OPIEHTOBAHOTO TPOTPaMyBaHHS;

® 03HAOMIICHHS 3 apXiTeKTypHUM 11abiaonom MVC;

¢ 37100yTTS HABUKIB BUKOPHCTAHHS CUCTEM KOHTPOJIIO BEepCiii;

e y3araJibHEHHS BMiHb pOOOTH 3 MIPOrpaMHUM IHCTPYMEHTapieM, HEOOX1THUM JJIsi CTBOPEHHS

BEO-TIPOCKTY.

3BHuaiiHO, 32 pPOKM HaBUaHHSA Ha (i3MKO-MaTeMaTHYHOMY (aKyJIbTeTI Halll CTYACHTH
3100yBarOTh HABUKUA POOOTH y PI3HOMaHITHUX CEPEIOBHINAX MTPOrpaMyBaHHs, 30KpeMa:

e Java-TexHOoJIoril;

e \Web-nporpamyBaHHs;

¢ 0a3u MaHuX Ta iH(GOpMaIliiiHI CHCTEMU;

® MOBH JJMHAMIYHOTO TIPOTPaMyBaHHS;

® MOJICTIIOBAHHS €KOHOMIYHHUX, €KOJIOTIYHHUX Ta COIIaIbHUX MPOIIECIB;
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® MyJIbTUMEI1ITHI TEXHOJIOT;

® OCHOBH TapajieIbHOTO MIPOTPaMyBaHHS;

e iporpamyBaHHs 3 Bukopuctanusm NET-texHomorii;

® CICTEMHE MPOrpaMyBaHHSI.

Ha cporomnimmuiii nenp B IT-chepi mepeBaxkaroTh i1ei 00’ €KTHO-OPIEHTOBAHOTO
nporpamyBanss (OOII). [Iporpamu, ctBopeni 3a OOII-niaxomom, mpocTi Ta MOOUIBHI, X 3pydHile
MoaudikyBatu Ta miarpumyBaTd. Cami igei OOII mpu #oro rpaMOTHOMY BUKOPHUCTaHHIO JAIOTh
3MOT'y Iporpami OyTH Kpaille 3aXHIIeHO0, HiXK 11 MOTJIO OyTH repen0adeHo mij yac i1 CTBOPSHHSI.

Texnomorist OOII Bosio1ie TpbOMa OCHOBHUMU TI€pEBaraMu:

eBoHa mnpocta Uit po3yMmiHHA: OOIl gae 3Mory naymarud KaTeropissMM IOBCSKIEHHHMX
00’ €KTIB;

® HA/IIMHICTB 1 MPOCTOTA JJISl CYNPOBOAY — IPaBUIIbHE NMPOEKTYBaHHA 3a0e3ledye MpOCTOTY
po3mupenHs i Moaugikamii 00'eKTHO-OpIEHTOBAHHUX IMporpamM. MojaylbHa CTPYKTypa Jae
3MOT'Y BHOCUTH HE3QJICKHI 3MIHH Y Pi3H1 YACTUHU MPOTPAMHU, 3BOJSYH 0 MIHIMyMY PU3UK
MOMMUJIOK IIPOTPaMyBaHHS;

® IPUCKOPEHUI LUKI PO3POOKHM — 3aBISIKM MOIYJIBHOCTI pi3HI KOMIIOHEHTH 00'€KTHO-
OpIEHTOBaHMX HPOTrpaM MOKHA JIETKO BHMKOPHCTOBYBAaTHM B IHIIMX Iporpamax, U0
3MEHIIY€E HAJAMIPHICTh KOAY 1 3HM)KY€E PU3UK MOMUJIOK MTPU KOIFOBaHHI.

BaxxiuBuM 3aBaaHHAM Kypcey € po3yMiHHs crierudiku OO, sika 3acHOBaHa Ha:

e iHKanCynsii (MexaHi3M, KUl 00'eqHye AaHl 1 00polIite iX KO AK €IuHE IIiie). 3aBasKu
BKITIOYCHHIO JIPIOHUX EIIEMEHTIB y KPYHHIIUN 00’€KT, 3 SIKUM MPALIOE IMPOrpamicr,
BiZIOYBa€ThCS CHPOILEHHS POOOTH 3aBASKM BUKIIOUEHHIO JpyropsiaHux jaeraineit. lle nae
3MOTY 30CEpEeIUTHUCh Ha PO3B’s3aHHSA KOHKpeTHHX 3aBnaHb. B OOIl iHkancyssiis
3a0e3nedyeTbesl KiacaMu, O0'€eKTaMu 1 pI3HMMH 3aco0aMH  BHPAXKEHHS 1€papXidHUX
3B’SI3KIB MK HUMH;

e moTiMopdi3mi (J1a€ 3MOTY BUKOPHUCTOBYBATH OJIHI U Tl K 1MEHA JJIsi CXOXKUX, aJileé TEXHIYHO
pi3HUX 3aBAaHb). ['0I0OBHUM y momiMop(di3mi € MOKJIMBICTh MAaHINYJIIOBATH 00'€KTaMH
[JIIXOM CTBOPEHHS CTaHAAPTHUX 1HTEP(EHCIB ISl CXOKUX JTIH;

® yCIIaJKyBaHHs (MEXaHi3M, MPHU SKOMY OJUH 00'€KT MOX€ HaOyBaTH BJIACTUBOCTEW 1HIIIOTO
o0'exta). ToyHa Komig 00'€eKTa JOMOBHIOETHCS YHIKQIBHUMHU BJIACTUBOCTAMH, SIKI
XapaKTepH1 TUIbKY JIJIs TOX1AHOTO 00'€KTA.

Bapro me ckazatu mnpo aOcTpakuito, sika, HameBHe, Oyina B MIpOrpaMyBaHHI 3aBXAH,
MTOYMHAIOYH 3 3alMCIB MEPIIOro B icTopii nporpamicta Anu Jlasneiic. 3 Tux mip jaroau O0e3nepepBHO
CTBOPIOBAJIM y CBOIX Mporpamax a0CcTpakxilii, 4acTO Maro4u JJis [bOTO JIMIIEe HalmpocTilli 3acodu. 3
TOYKH 30pYy HpOrpaMyBaHHs, aOCTpakilis — II€ MpaBUJIbHE PO3AUIEHHS NPOrpaMu Ha O00'€KTH.
3a3Buuail, Oy/ab-Ky BEIHMKY MPOrpaMy MO)KHA IMPEICTaBUTU Y BUIJIAII B3a€MOJIIOYMX OO'€KTIB
JecsITKaMu Croco0iB. AOCTpakiisi Ja€ 3MOry BigiOpaTH TOJIOBHI XapaKTEPUCTHKU 1 OMYCTUTH
JPYTOPSI/IHI.

Jnia 3akpimuienHs po3yMinHg npuHiumiB OOIT O6yno mpoBeneHO HU3KY NTUIAKTUYHHUX BIIPaB
st OpMyBaHHS Ha IHTYiTUBHOMY PiBHI YSIBJIE€Hb [TPO OCHOBHI CYTHOCTI IaHOTO MiAXO01y. 30Kpema,
HABOJIVJIN TIPUKJIA/HU 3 )KUTTS:

¢ 00'eKTIB (MaTeMaTU4YHE MPEACTABIECHHS CYyTHOCTI peajJbHOTO CBITY a00 MpeaMETHOI 00J1acTi,
SIK€ BUKOPUCTOBYETHCS /111 MOJAETIOBAHHS);

e KJIaciB (3arajbHa CyTHICTb, sIKa MOXKe OyTH BH3HAu€HA SIK CYKYIHICTb €JIEMEHTIB), 10 SIKUX
BOHU BiJTHOCATECS;

® BJIACTUBOCTEH 4YM aTpuOyTiB (Tporo3uiiifHa (yHKINSA, BH3HAYEHY Ha JIOBUILHOMY THII
JIAaHUX ), SKHMU BOHU BOJIOJIIIOTh;

® BIIMOBIAHMX METOIB 4M (YHKIIIH (omeparlisi, ika BU3HaYeHa HaJ 00'€KTaMH TOTO YH 1HIIIOTO
KJ1acy).

PiznomaniTHI KOMOiHaIlii, 0OTOBOPEHHS, AMCKYCIl JaiM 3MOTY YiTKO copMyBaTH OCHOBHI

MOHATTS Ta KOHCTpYKUIii. [IpakTrKyBaBcs it aHani3 BiniOpaHux y Mepexi pecypcis, Hanpukian [11].
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HactynauMm erarmom Oyiio BHBYEHHS apXiTekTypHoro maomony MVC. Monens — BUTIISA —
koHtposiep (aurim.  Model-View-Controller, MVC) — apxitekrypHuii maOJoH, SKHi
BHKOPHUCTOBYETHCS TIiJ] Yac MPOEKTYBAHHs Ta PO3POOKH MporpaMHOro 3adesneueHHs. Llei mabmon
MOJIUISIE CUCTEMY Ha TPH YAaCTHHU: MOJEJb JaHUX, BUIJIAJ JaHUX Ta KepyBaHHsS. 3aCTOCOBYETHCS
JUTsL BIJOKPEMJICHHS JTaHUX (MoJeib) Bif iHTepdeiicy kopucTyBava (BUTJISALY) Tak, 100 3MIiHH
iHTEepdeiicy KopucTyBaya MiHIMAJIBHO BIUIMBAIM Ha POOOTY 3 JaHMMH, a 3MiHH B MOJENI JaHHUX
MOTJIY 3/11iCHIOBAaTHCS 0€3 3MiH iHTep(deicy KopucTyBaya.

Merta m1abnoHy — rHy4KHil Tu3aifH mporpaMHOro 3a0e3neueHHs], SKUii TOBUHEH OJIETIIyBaTH
MOJAJIBII 3MIHM YM PO3MIMPEHHS NPOTrpaM, a TaKOXK HaJaBaTH MOMIIMBICTh TTOBTOPHOTO
BUKOPUCTAHHS OKPEMHX KOMIIOHEHTIB mporpamu. KpiM TOro, BUKOPHCTAaHHS IHOTO INA0JIOHY Y
BEJIMKUX CHCTeMaX CHpHUSE MEBHIA BIOPSAIKOBAHOCTI iX CTPYKTYpPH 1 pOOHTH iX 3pO3yMUNIIUMHU
3aBJISIKM 3MEHIIIEHHIO CKJIQHOCTI.

3po3ymitu ocobnuBocti MVC Baanoch 6e3nocepeiHbo B mpoiieci podoTu Haj mpoektoM. Ha
pUCYHKax 2-4 mpoIeMOHCTPOBAHO 3aCTOCYBaHHs 00paHOTro MabIoHy st pO3pOOKH KOTY.
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VY3araabHUMO (QYHKIIT KOMIIOHEHTIB 1a0JIOHY:

e Model — 36epiranns gaHux i 3abe3neucHHs iHTepdeicy 10 HUX (IHKAMCy/Ir0€e SAPO JaHuX i
OCHOBHHH (YHKIIIOHAT 3 iX OOpOOKH, HE 3aJIeKUThH BiJ MPOIECY BBEJACHHS a00 BUBEACHHS JaHUX;
«IOTiKa» MPOrPaMHOTO MPOAYKTY);

e\View — mpejcTaBieHHsS LUX IaHUX KOPHUCTYBa4yeBi B JOBUILHOMY (opMmari (KOMIIOHEHT
BHUBOJly MO’K€ MAaTH JEKIJIbKa B3a€EMOIIOB'I3aHUX o0acTel, HanpUKIIa, pi3Hi Ta0aui 1 moss Gopm,
B SIKHX Bi0OpakaroThCs JaHi);

e Controller — koHTposb HaJ KOMIIOHEHTaMH, 0OpoOKa JaHUX (OTPUMYE CHTHAIH y BUIJISII
peakiii Ha Aii KopucTyBaya (3MiHa MOJIOKEHHS Kypcopy MMILI, HATUCHEHHsI KHONKM a00 BBEICHHS
JAaHUX B TEKCTOBE I10JI€) 1 TOB1IOMJISIE TPO 3MIHM KOMIIOHEHTY Mojienb).

Taka BHYTpILIHS CTPYKTypa B LIIJIOMY MOALISAE CUCTEMY Ha CAMOCTINHI YaCTUHM 1 PO3MOALIISIE
BIJIOBIAAJIBHICTE MK PI3HUMHM KOMIIOHEHTaMU. BapTo 3a3HaunTH, 1110 HEMOXXJIMBO YHUKHYTH B
MVC xony, mo nyomroeTrses. Lle Mmorio 6 Oytu mpo6ieMoro Tl IIMPOKOMACIITA0HOTO MPOEKTY, a
o3nariomieHHs1 3 HMVC nns Hac Moxe OyTH IEpCTIEKTHBOIO.

Mogeni B OCHOBHOMY BUKOPUCTOBYIOTBCS Ul KEepyBaHHS BIJIOBITHOIO Tabiuiero 06a3u
JAHUX 1 MPaBWJI B3a€MOJIl 3 HEW. Y OUIBIIOCTI BUMAIKIB, KOXHA TaOnHIs B 0a3l maHux Oyje
BIJIMOBIIaTH OJHIN MO7eli. Y HAIIOMY MPOEKTI, sIK BXke OyJI0 TOKa3aHO BHIIIE, OMKMCAHO JBI MOJIENI,
TaKMM YHHOM, 0a3a TaHuX MICTHTH JBI TaOIMII USErs Ta Posts (aus. Puc. 5).

OCKUIBKH PE3yJIbTaT MPOEKTY — BEO-MPOEKT, TO 1HCTPYMEHTAMH MPOTpaMyBaHHS OOpaHO
CKPUIITOBY MOBY mporpamyBaHHs ais rerepauii HTML-cropinok Ha croponi BeO-cepepa PHP.
Mu BukopucroByBamu phpMyAdmin — Be6-3acTOCyHOK 3 BimZKpuTUM Kojgom Ha moBi PHP i3
rpadiuHuM BeO-iHTepdelicoM s aaMiHICTpYBaHHS CHCTeM KepyBaHHs Oazamu maHux MySQL.
3actocyBanHs phpMyAdmin nmae 3Mory uepe3 Opay3ep 3AIMCHIOBaTH aJMIHICTpyBaHHS cepBepa
MySQL, 3anyckaru 3anutu SQL, nepernsaatu Ta pegaryBaTi BMICT TaOIuIb 0a3 JaHUX.

[Tporpama posnoBcromxyetbes mif ginensieto GNU General Public License 1 Tomy aesiki iH1m
PO3pOOHUKH IHTETPYIOTh HOTO y CBOi po3poOku, Hanpukiag XAMPP (6aratommnardopmona 36ipka
BeO-cepBepa, mo Mictuth Apache, MySQL, intepnperarop ckpunrtie PHP, MoBy nporpamyBanus
Perl Ta BenuKy KUTBKICTh JOJATKOBUX OI0MIOTEK, MIO JAIOTh 3MOTY 3aIyCTHUTH TOBHOIIIHHUI BeO-
cepep) [12] yu OpenServer.
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PoGota Hag mpoekToM BuMarasia 0a30BHX 3HaHb Ta HaBUKIB pobotu 3 PHP, MySQL Tomro.
ITpu HeobOximHOCTI, yyacHukn KoManam Morim ompaiboByBaTH OKpemi MaTepianiu, 30kpema [13,
14].

€« Cc 127.00.1 A
F'I p ;‘/]_;'}i;d{l}jf} . |Cepaep: 127.0.0.1:3306 » 1 baza ganneix: caritas_holy_nicolas » [E] Tabnuua: posts
A ()= 5] [E) O63op [ Crpykrypa = sqL Momck Fc Berasume {5 Sxcnopt i) Umnopr % Onepaumn = Tpurrepsi
# Wms Tun Cpasrenwe  Atpubyter  Null Mo [ononkutensHo
(HepaeHue Tabnuye:) v YMONYAHHIO
1 id int(11) Her Hem AUTO_INCREMENT »# X
[-{&hbdis
2 first_name varchar(20) utf8_general_ci Her  Hem 2 X
3 last_name varchar(20) utf8_general_ci Her Hem Y Al ¢
4 address varchar(255) utf8_general_ci Her Hem 72 X
5 letter text utf8_general_ci Her  Hem 2 X
6 status enum(‘active’. ‘inactive’. 'inprogress’ utf8_general_c Her Hem 4
performance_schema 'm‘/‘lah(da R e i o e
[ teitest 7 created datetime Her  Hem 2 X
—fgivwud_m_0In99
8 modified  datetime Her Hem 2 X
. Cepsep: 127.0.0.1:3306 » (51 5a3a AanKbIX: caritas_holy_nicolas » [ Tanuua: users
I% O6sop [f Cvpyxtypa 2 SOL _ Mowck 3¢ Berasute ([ 3xcnopr [if Mmnopr %2 Onep Tpurrepst
# Wmn Tun CpaeHenne  ATpubyTsl  Null Mo [AononuurensKo
YMON4aHNIO
1 d int(11) Her Hem AUTO_INCREMENT X
2 email varchar(40) utr_general_cl Her Hem 7 X
3 password varchar(40) utr8_general_cl Hetr Hem 2 X
4 role enumy(‘santa’ utfs_general_cl Her Hem 2 X
‘admin’)
5 created datetime Her Hem 2 X
6 modified datetime Her Hem X

Puc. 5. Cmpykmypa mabauys 6a3u oanux npoexmy.

baraTo cutyaniii MozenoBanocs IiJ 4ac BUBYEHHS CHELKYpPCY, Ta OOMEXEHUN ayTuTOpHUI
yac OyB OCHOBHOIO BIMIHHICTIO BiJ oOprasizamii poOOTH MpOrpamicTiB y peaJbHHX YMOBax.
JlopedyHUM BHPINICHHSM IIbOTO MUTAHHS CTAJI0 BUKOPHUCTAHHS CHCTEM KepyBaHHs Bepciit [15;16].
Ile namo 3Mory IUlaHyBaTH NeEpiOJU CIPHHTY, HE NMPHUB’SI3YIOUYHCH JIO0 PO3KIAAY 3aHATh, a JIUILE
pPO3paxoByBaTH Ha BIJMOBIAAIbHE CTABJIEHHS KOKHOTO WieHa KoMaHau A0 podoru. KoxHoro pasy
IIPY BUKOHAHHI YaCTUHU KOJly YYACHUKOM HEO0OXi1HO OyJI0 OHOBUTH poOouy KOImito, MOAU(DIKYBaTH
MPOEKT Ta 3a(hiKCyBaTH 3MIHHU.

CuctemMu KepyBaHHS BepCIIMH 3a3BUYail BUKOPHCTOBYIOTHCS NPH PO3pOOI MPOrpaMHOIo
3a0e3neueHHs Ui BiJICTE)KEHHS, JOKYMEHTYBAHHS Ta KOHTPOJIIO HAJl MOCTYIIOBUMH 3MiHAMH B
eJIEKTPOHHUX JOKYMEHTaX, HaJ SKMMH OJIHOYAaCHO MPAIlOIOTh JeKUIbKa mnporpamicTiB. Kokna
BEpCisl IMO3HAYAE€ThCA YHIKAIBHOIO LHUQPPOI YU JITEPOIO, 3MIHM JOKYMEHTY 3aHOTOBYIOTHCS.
3a3Buuail, Takox 30epiraeTbcsi aBTOp 3po0seHOi 3MiHM Ta ii yac. [HCTPYMEHTH Ui KOHTPOIIO
BepCiil BXOJATH J0 CKJIay 0ararboX IHTETPOBAHUX CepefoBHIL po3poOku. OTOX, 3a3Ha4YeH] 3aco0u
€ TMOTY)XHUM I1HCTPYMEHTOM, IIO JIa€ 3MOTY OJHOYacHO, 0e3 3aBaJl OJUH OJHOMY, IPOBOJIUTH
poOOTYy HaJl TPYTTOBUMHU MTPOSKTAMH.

Bukopucransas peno3urapiiB st 30epiranHsi Koay Ta icTopii 3MiH 10 HHOTO € HEOOXiTHUM
HABHKOM y po0oTi mporpamicra. OCHOBHA O3HaKa IIEHTPAi30BaHUX perno3uTapiiB komy (Version
Control System, VCS) nonsirae B ToMy, 110 MOXe OyTH JUILE OIUH LEHTPaJIbHUI pero3uTapii
KOJIy JJIsi TIPOEKTY, KyAW yci po3poOHMKH MOMIIarTh cBiit kon (mpuxman, SVN). 3BuuaiiHo, y
TAaKOMY BHIIQJKy TMOBUHEH OyTtu OesnepeOiiiHMII 1OCTynm 10 cepBepa, Ha SIKOMY PO3MILCHHN
perno3uTapii.

Posnopineni penosutapii koay (Distributed Version Control System, DVCS) natote 3mory,
KpIM TIEHTPAJIBHOTO PEMO3UTapis, TaKOX MaTH KOXXHOMY PO3POOHUKY BIIACHUU JIOKAJIbHUN
pero3uTapii, i B3araii CKUTbKY 3aBrOJIHO KOTIii / KJIOHIB pErO3UTapiro Ta aBTOHOMHO IPAIIOBATH 3
KOXKHUM 13 HUX. J[JI1 peryaspHuUX KOMITIB (TPOIeayp MOMIIIEHHS KOAY) HE TOTPiOEH MOCTIHHHMA
nocTyn A0 IHTepHeTy, MOKHA POOUTH 3alHMCH Y JIOKATBHUI PErO3UTapiid, a BXKE KOJIU 3’ SIBUTHCS
[HTEpHET — CHHXpPOHI3YBaTH yCi HEOOXiJHI 3MIHM Ha BiJJaJeHi peno3uTapii. HaiOinbin
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MOIIMPEHUMH PO3IMOAUICHUMH PEMo3uTapisiMu Koay BBakaroThes Git (miarpumka github.com) ta
Mercurial (minrpumka bitbucket.com).

Ha 3ansTTsaX Mu cripoOyBasid opraHizyBatd poOOTy i3 BUKOpHCTaHHSM pecypciB Bitbucket
(muB. Puc. 6). lle mocuTh cCkiamHa CUCTEMa, IO JAE MOXJIMBICTH PO3POOHHKAM e(EKTUBHO
VIOPaBIsATH BUXIAHUM KojoM. Jlume Oe3nocepenHs poOOTa 3 CHCTEMOIO KOHTPOJIIO Bepciid
CTIIPUSITIME OBOJIOJIIHHIO Ii€0 TeXHOJIOTi€0. KoprucHuME € iHTepakTuBHI Kypcu ais BuBueHHs Git

[17, 18].

= UBitbucket Dashboard ~ Teams~ Repositories ~  Snippels ~ Create ~

SvitlanalLeshchuk Source
& Caritas Holy Nicolas

ACTIONS D master~ | &,~  Caritas Holy Nicolas / app / + New file
&, Clone
1® create branch T
Confi
13 Create pull request - g
; I Console
X Compare
< Fork I Controller
M Lib
NAVIGATION
o I Locale/eng/LC_MESSAGES
Overview
Q Source . Wodiel
@ Commits M Plugin
I) Branches Tt
chy Pullrequests I Vendor
< Downloads B View
I webroot
£F  Settings

Puc. 6. Penosumapiii na Bitbucket.

Kpim Toro, BukopucroByBanu pecypcu CakePHP [19], 30kpema uis Bi1aroKeHHS TPOSKTY
(muB. Puc. 7).

¥ History Session Request Sgilog Timer Log Variables Environment Include

¢ CakePHP: the rapid development php framework

Message Time inms Graph +) &
Core Processing (Defived from §_SERVER[REQUEST_TIME')) 2886.16

Event Controller.initialize 0.00 ]

Event Controller startup 113.01 [ ]

Controller action 1.00 (]

Event Controller beforeRender 13301 (]

» Processing toolbar data 132.01 [ ]

Rendering View 1763.10 —

» Event: View.beforeRender 1.00 ]

Q [J |Elements| Network Sources Timeline Profiles Resources Audits Console = B o,
Styles | Computed Event Listeners DOM Breakpoints
element.style { + N C

id="container“>.</div>

¥ <div ide"debug-kit-toolbar” class>
P <ul ig="panel-tabs“>.</ul
</div>

</ntml>

Puc. 7. Bionazoooicenns npoekmy.

CakePHP — ne 6e3xomTOBHHH, 3 BIIKPUTUMH BHXITHUMH KOAaMU, PPEHMBOPK JUIs MIBUIKOT
po3poOku noxatkiB Ha PHP. Jlesiki mepeBaru HOro BUKOPUCTAHHS:
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® AaKTUBHE 1 PyKeNIt00HE CIIIBTOBAPUCTBO;

o JIIICH3IS;

e I0BHa miATpUMKa sk php4, tak i php5;

® [I0OBHA B3a€MO/Iis 3 0a3010 JaHUX;

® ABTO-TEHEPYBAHHS KOY;

e apxiTektypa MVC;

e BOy0BaHa BepHudiKallis JaHUX;

e cHCTEMa IIBUIKUX I11a0JIOHIB;

® KOMIIOHEHTH, M0 aBTOMATU3YIOTh pPOOOTY 3 momToBUMH moBimomieHHsmu, Cookie,

Bbesnekoro, Cecisimu 1 3anmuTamu;

® aBTOMaTH4YHA 00pOOKa JaHUX;

e [TiATPMKa 0araTOMOBHOCTI rOTOBOTO Web-1o1aTKy;

e poOoTa 3 Oyap-SKOTO KaTaJlory caiTy, Maiike 06e3 HeoOX1THOCTI 3MiHIOBaTH KOH(DIryparito

Apache.

[IpoBiBIIHK CHIEIKYpC, Y1aJI0Ch OTPUMATH IPOMINKHHM Pe3yabTaT MPOEKTHOI poOOTH 1 3100yTH
HU3KY HEOOXIJHHMX JUIsi MPOrpaMiCTChKOI TisSUIBHOCTI HaBHKIB. Po3poOieHuii BeO-POAYKT Hae
3Mory 30upatu JTUCTH Bif Aited TepHomimis, 3 MeToro (opMyBaHHS 0a3u JaAHUX THX, XTO MOTpedye
«ydacti IlomiyaukiB Mmuxkomnas» (mo4aTtkoBi cropiHku mnokasani Ha Pwuc. 8). IloniOni mpoextn
CHPUSIOTH MIIBUILIEHHIO PiBHS KYJIbTYPH CYCHIIBCTBA Ta 100po3uwinBoi atMochepu micta. Pobora
HaJI IPOEKTOM TPHUBAE.

£ Ve

ks
Iuct po Ceatoro Mukonas!

Bawe In's
Bawe Mpizauue’

Anpeca

fmer

Cxineku Gysie 2 nnioc 22 E-mail

Napons

Puc. 8. @opma nanucanns nucma ma 6xo0y aominicmpamopa.

Ilenaroriunmii ekciepuMeHT

3 METOI YTOYHEHHS 3MICTy CIELKYpCYy Ta CHCTEMH OIiHIOBaHHS HaBYAJbHUX JIOCATHEHb
CTY/ICHTIB 32 YMOB KpPEIMTHO-MOJAYJIFHOI CHCTEMH Ha IOIIYKOBOMY €Talli €KCIIEPHMEHTY OyIo
BUKOPUCTAHO METO]I EKCIIEPTHUX OL[IHOK.

JlocikeHHs MoJsrae y TOMy, 110 OCHOBHI NMHUTaHHS 3MICTYy Kypcy MU NPOHYMEpYBaJH 3a
3pocTaHHsIM O3HakH. Excriepramu Oynm oOpaHi MpOBiAHI mporpamicTu Ta KepiBHMKH IT-BinainiB
TepHomons. Im Mu 3ampOIOHYBAJIM BKA3aTH MICIIE 3MICTOBHX TE€M, HEOOXITHHMX I peaizarii
NPOEKTy (3HaueHHs «1» MPHUCBOIOBAJIOCH HAMOUIBII BaXKJIMBIM Ha AYMKy ekcriepra Temi, «10» —
HaWMEHIII BOKJIUBUN).

Jlnist yHEMOSKIIMBIICHHS TICUXOJIOT1YHOI MMiJKa3KH, sSIKa MOrJIa O BIUIMHYTH Ha BUOIp €KCIIEPTOM
MEBHOI TOCIIIIOBHOCTI paHXyBaHHs, MPOMOHOBAaHI TeMH y KapTIili onuTyBaHHs (Tabm. Ne 1) Oynwm
PO3MIIIEeHI Y BUMAIKOBIH MOCIIiTOBHOCTI.
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Ne Temu

N

N AW

Ta0mms Ne 1.
Kapmxa onumyeanus 3 nepenikom mem
Tema Micue
OcHOBU  00’€KTHO-OPI€EHTOBAHOTO IporpamyBaHHs Mool PHP.
Apxitexktypauii ma6ion MVC.
CrinpHa po3poOKa BeO-NPOEKTIB 3 BUKOPHUCTAHHIM CHCTEM KOHTPOJIIO
BepCiii.
Po3pobxka nu3aiiny BeO-CTOPIHKH.
Po6ora 3 6i6mioTexkamu JavaScript (Ha npuknami JQUERY).
Po6ota 3 CYBJ] MySQL y mosi PHP.
[TorrykoBa onTuMi3ailist BEO-IIPOEKTY.
OcHOBU pO3pOOKH MPOEKTIB y Tay3i MporpaMmyBaHHS.
[IporpamyBanusi MoBoro PHP 3 Bukopucranusm ¢peitmBopkiB (Ha
npukinaai CakePHP).
TexHomorii BepcTaHHS BEO-CTOPIHOK.
3aco0u 1715 TeCTyBaHHS BeO-CTOPIHOK.

Pesynpratn onutyBaHHs excnepTiB nogano y Tabmmi Ne 2.

Exkcnepr

Tabmuis Ne 2.
Pesyromamu onumyeanns
Tema Tema Tema Tema Tema Tema Tema Tema Tema Tema

Nel  Ne Ne3 N4 o5 Ne6 N7 8 N9 NelO
1 5 4 8 2 3 7 9 1 6 10
2 4 3 6 1 5 8 10 7 2 9
3 2 4 10 3 1 8 9 6 7 5
4 3 5 7 1 4 9 8 2 10 6
) 1 5 7 2 3 10 8 6 4 9
6 4 7 5 6 2 8 9 1 3 10
7 1 5 8 3 6 10 9 7 2 4
8 5 6 8 7 1 9 10 3 2 4
9 2 3 9 4 1 6 10 5 7 8
10 4 6 7 3 2 8 9 1 5 10
11 3 7 6 2 4 8 10 5 9 1
12 3 6 8 4 5 7 10 2 1 9
13 1 5 6 2 7 8 10 3 4 9
14 6 3 7 1 5 9 8 2 4 10
15 5 4 10 3 8 7 9 2 1 6
16 1 2 7 5 3 6 10 8 4 9
17 2 1 8 4 5 9 10 3 6 7
18 4 8 6 1 7 10 9 3 2 5
19 2 7 10 3 4 6 9 5 1 8
20 1 3 8 4 7 10 9 2 5 6
Haii0inb11 04eBUIHUM MMOKA3HUKOM OI[IHIOBAHHS TEMH € 1i CyMapHUil paHr, sIKUil BU3SHAYCHUN

0

S,=3R

i)

yciMa excrepramH ( © , ne R — moka3HuK, BUCTABJICHUH 1-TUM €KCIIEPTOM J-1ii TeMi).

[Ipote Taki cymapHi paHru OyayTh 00’ €KTUBHUMH, SKIIO MK €KCIIEpPTAaMHU € TIEBHUN PIBEHb
noroykeHHsl. CTymiHb TaKOro MOTO/DKEHHS onHcye koediuieHT KoHkoppamii W [20], skuit
BU3HAYAETHCS TaK:

JU1st KO’KHOT TEMH 3HaXOAMMO Pi3HUII0 CyMapHHUX MOKA3HHUKIB 13 X cepeiHiM 3HAYeHHSIM:
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m

d, =Y R,;-0,5-m-(n+1)

p 1)
. . . J = 1, n
JIe M — YUCIIO EKCIEPTiB, N — KIJIBKICTh TEM, .
3HaX0MMO CyMY KBaJIpaTiB BEJIMYUH, OTPUMAHUX 13 criBBigHOMmIECHHS (1)
2
S(d*) = de = Z{Z R, —0,5-m-(n+1):|
=1 =1L (2)
S (d*)= 1. m*(n’ —n)
MakcumanbHe 3HaueHHs BenmunHu S(d2) ( 12 ) MOCATAETHCS Y BUMAIKY,
SIKITIO BC1 €KCIIEPTH PAHXKYBATUMYTh KpUTEpIi (TEMHU) OJTHAKOBO.
KoeimieHT KOHKOpIAITi1 TOPiBHIOE:
S 12-8(d%)
- 2y 273
Smax (d ) m (n - ]’l) (3)
I3 Tabmumi Ne 2 3HaX0AMMO 3HAYCHHS BEJTUYMH CyMapHUX paHTiB Ta dj (Tadir. Ne 3):
Tabmuis Ne 3.

Pesynomamu pansrcysanns
Tema Tema Tema Tema Tema Tema Tema Tema Tema Tema
Nel Ne2  Ne3  Ned NoS5 Ne6  No7  Ne8  Ne9  NelO

S 59 94 151 61 83 163 185 74 85 145
d -51  -16 41 -49  -27 53 75 -36 -25 35

I3 cmiBBigHOmEHb (2), (3) obumcmoeMo koedimieHT kKoHKopaamii W=0,583. 1lsg BennuuHa
3aBXKIU 3HAXOAUTHbCS MDK HyjleMm Ta ojauHuuero. Skmo W=0, To 3B’SI3Ky MDK paH)XyBaHHSIMHU
eKCrepTiB He icHye, skumo W=I1, To paHXyBaHHS 30iraroThCsi MOBHICTIO. OTpUMaHMi HaMu
koegiuieHT W=0,583 cyTTeBO BIAPI3HAETHCS BiJI HYJNS, TOMY MOXHa CTBEPJUKYBATH, LI0 MIX
eKCIepTaMHU ICHY€ 00’ €KTUBHE MOTO/IKEHHS.

[Ipore Take 3HaueHHs KoedinieHTa W He € KpUTepieM 00’ €KTUBHOCTI, OCKUIBKH MOTJIO OyTH
OTpHMMaHe BHACIIOK BUIIAJKOBOI'O BUCTABJICHHS PAHTIB Ti€i UM 1HIIOI TEMH.

Bennuuna (=D W po3moAiieHa 3a 3aKOHOM %2 13 n-1 CTymeHeM BUIBHOCTI.
,  12-8(d%)
wo 2 _
BukopucTtoByroun  CIIiBBIAHOIIEHHS m-n-(n+1) 3HAXOMUMO  3HAYeHHs  A» _104’99.
2

[TopiBHIOIOUM #oT0 13 TabmmuHuM st UV =71~ 1=9 CTYIEHIB BIJIBHOCTI 1 /Ui PIBHS 3HAYYLIOCTI
_ 2 _ 2 _
o= 0,05’ OTPHMYEMO ¥, =104,99>y" =16,92

eKCIEepTiB iCHY€E Y3TOKEHICTb .

OToX, 3 pe3ysibTaTiB ONMHWTYBaHHS BUIHO, IO HANHOUTBII BaXXIIMBUMH [UISL TPOBEICHHS
CIELIKYpPCY € TEMHU:

1. OcHOBH 00’€KTHO-OpPIEHTOBAHOTO MporpaMmyBaHHs MoBoio PHP. ApxitekrypHuii mabioH

MVC.

2. Pobora 3 6i0miorekamu JavaScript (Ha mpukiami JQUERY).

3. IlporpamyBanus MmoBoto PHP 3 BukopucTtanusm ¢ppeiMBOpKiB.

[TpoBonsYM EKCHEPUMEHT, MH PO3YMIJIH, IO PAH)KOBAaHI EKCIEPTaMH TEMH HAaJeXKaTh [0
KOMIIETEHI[il pi3HUX (paxiBLIB Yy raimy3i po3poOku BeO-caifTiB. IIpoTe BUKOHYIOUM Takuil MPOEKT,
CTYJICHTH MAaTHMYTh 3MOTY ONaHyBaTH 0a30BI YMIHHs, a TaKOX BHU3HAYUTHCS 13 MalOyTHHOIO
crienianizalieto.

BuCHOBKH Ta nepcrneKTUBH

OTxe, OpranizyBaBIIM TAKUM YHMHOM HaBYAJIbHUU MPOLIEC, MU MOJIEITIOEMO POOOTY Oararbox

HanpsiMkiB [T-ramysi. Ile mae 3mory ocBoOiTH CydacHHUW IHCTpyMEHTapiil, 3pO3yMiTH CydacHi

, 3 4oro poOMMO BHMCHOBOK, III0 M)XK BHCHOBKaMH
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MIIX0IA Y TpOrpamMyBaHH1, HABYUTHUCH MPAIFOBATA Y KOMaH/II HaJl CIIUIBHUM TIpoekToM. Ha Takomy
CIELKYpPCI CTYIEHTH 3HAHOMIIATHCS 31 3MicTOM 1 (hopmamu poOOTH, SAKi € aKTyaTbHUMH B Cy4acHii
cdepi iHGopMaIIHHUX TEXHOJIOTIN.

ExcriepuMeHTanbHe JOCHIDKEHHS J1ajJ0 3MOTY BH3HAUUTH OCHOBHI TEMAaTHYHI HAINPSMKH,
OCBOEHHS SKHX JOIJIbHE y mpoueci miaroroBku IT-¢axisiiB (0OCHOBH 00’ €KTHO-OPIEHTOBAHOTO
nporpamyBanHsi MoBor0 PHP; apxitekrypuuii mabmon MVC; pobora 3 6i6miorekamu JavaScript;
nporpamyBaHHsi MOBOI0 PHP 3 BukopucTanHsIM GpeiiMBOPKiB).

JlaHuif TIPOEKT CIPUATHME BJOCKOHAJICHHIO HABYAIBHOTO MPOIIECY, @ TAKOXK PO3poOIli HOBUX
IIIXO/TiB JIJIS MiITOTOBKK KOHKYPEHTO3aTHOTO Mpodecionana, GpaxiBIi, SKHi JIETKO BiI4yBae cede
Yy PUHKOBHX YMOBaX Ta iH(pOpMaLiiHOMY CYCIIJIbCTBI.
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Svitlana Leshchuk
Ternopil V. Hnatyuk National Pedagogical University, Ternopil, Ukraine

SOME METHODOLOGICAL ASPECTS OF TRAINING IT PROFESSIONALS

The important task of higher educational establishments is preparation of competitive
professional, man that easily feels in market conditions and informative society. Next to possessing
of informatively-communication technologies necessary abilities to study in a group, skills of
prosecution of general projects.

The aim of the article is to show possibility of organization of educational activity of
students with maintenance and form works that is required by modern industry of information
technologies. An author is describe separate steps preparations of future specialists, that is required
by a IT-sphere; specialists that own a modern tool are understood by modern approaches in
programming; able to work in a command above a general project and to arrive at a result. The
basic ideas of the object-oriented programming are considered, methodology of management
projects for the flexible Scrum and possibilities of the use of control system by versions software
development, as a powerful instrument that gives an opportunity simultaneously, swimmingly to
each other, to conduct the prosecution of group projects.

Description comes true on the basis of realization of the special course for specialists on the
informatics of specialities «Applied mathematics», «Informatics» of physics-mathematics faculty
(Ternopil Volodymyr Hnatyuk National Pedagogical University). The table of contents of material
is extended also by an acquaintance with the architectural template of MVC and generalization of
abilities of work with a programmatic tool, by a necessity for creation of web-projects. The
practical achievement of educational activity of students is development of social web-project with
the aim of increase of level of culture of society and benevolent atmosphere of city.

Keywords: ICT, project design, object-oriented programming, Scrum, version control
systems, Teaching Process.

Jlemyk C. A.

TepHONMOJBCKHIT HANMOHAJBHBLIM MEJArOrH4ecKHil yHUBepcUTeT UMeHM Buaaumupa
I'narioka, TepHonoab, Ykpanna

HEKOTOPBIE METOJINYECKHUE ACIIEKTBI IIOAI'OTOBKHU UT-CIIEHUAJIMCTOB

Baxwuoit 3aaueit BBICIINX y4eOHBIX 3aBeJIcHUN SIBJISICTCS MOATrOTOBKa
KOHKYPEHTOCIIOCOOHOTO CHelMaIiCcTa, YeJI0BEKa, KOTOPBIH JIETKO YYyBCTBYET ce0si B PBIHOYHBIX
yCIIOBUSIX U HMHpOpMAIMOHHOM oOmectBe. Hapsiny ¢ BrageHueM  MHQPOpPMAIMOHHO-
KOMMYHHUKAI[HOHHBIMU TEXHOJOTHAMU HEOOXOIUMBIE YMEHHs YUUTHCS B TPYIINE, HaBBIKU pPabOTHI
HaJl COBMECTHBIMU MTPOEKTAMHU.

[lenpto cTaThM SBJISIETCS MPOJEMOHCTPHUPOBATH BO3MOXKHOCTH OpraHM3allMy y4eOHOMH
NeSITeIbHOCTH CTY/IEHTOB C coJiep>KaHueM U (popmoi paboThl, KOTOpble TPEOYIOTCS COBPEMEHHOMN
OTpaciabl0 MH(POPMALMOHHBIX TEXHOJOTHH. ABTOPOM OMNKMCAHO OTAEIbHBIC INArM IOATOTOBKH
OyIyImuX CIENHAIMCTOB, B KOTOPBIX Hyxkmaercs WMT-cdepa; crnenuammcTtoB, KOTOpbIe 00Ja7al0T
COBPEMEHHBIM HMHCTPYMEHTapHEM, I[OHHUMAlT COBPEMEHHBIE IOAXOABl B IPOrPaMMHPOBAHUM;
yMeIT paboTaTh B KOMaHJE HajJ OOLIUM MPOEKTOM U JOCTHUTaTh pe3yibTara. PaccMoOTpeHbl
OCHOBHBIE HJIeM OOBEKTHO-OPHUEHTHUPOBAHHOTO MPOTrPAMMHUPOBAHMS, METOJOJIOTHIO YIPaBICHUS
MpoeKTaMu Ji1 TUOKON pa3pabOTKU NporpaMMHOro obecredeHus: Scrum U BO3MOXKHOCTHU
WCIIOJIb30BAaHUsl CUCTEM YIIPABJICHMUSI BEPCUSMH, KAaK MOIIHOTO HWHCTPYMEHTA, 4YTO II03BOJISET
OJIHOBPEMEHHO, 0€3 MOMEX JAPYT APYTY, MIPOBOAUTH pabOTy HaJ rPYNIOBBIMU IPOEKTAMH.

Onucanue OCYUIECTBIAETCS HA OCHOBE IIPOBEIEHUS CHELKypca sl CTYAECHTOB
cneunanbHoctelt  «[IpuknagHas wmarematuka», «MHpopmartuka» QU3MKO-MaTEeMaTHYECKOrO
¢dakynprera (TepHONOIBCKUIT HALMOHANBHBIN MEJaroru4ecKuii yHUBEPCUTET MMEHU Bramummupa
I'natioka). CopeprkaHue MaTepuala PacIIUPEHHO TaKXKe O3HAKOMJIEHHEM C apXUTEKTYpHBIM
mabnonoM MVC u o0000meHneM yMeHH paboTbl ¢ NPOrpaMMHBIM HHCTPYMEHTApHEM,
HEOOXOAUMBIM Il CO3/1aHMs BeO-TIPOEKTOB. IIpakTHUeCKUM JOCTHXKEHHMEM CIELKypca SIBISIETCS
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pa3paboTKa COLHMaIbHOIO BEO-TIPOEKTa C IIEJIbIO TOBBIMICHUS YPOBHS KYyJIbTYphl OOLIECTBa H

N00poXKeNnaTeTbHON aTMOCc(hepsl TOpoa.
KaroueBble ciaoBa:  HHOOPMAIMOHHO-KOMMYHHKAIIMOHHBIC — TEXHOJOTHH,  IPOEKT,

00BEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAaHUE, ScCrum, CHCTEMBl YIPABICHHUS BEPCHUAMH,
nporecc 00y4eHHUsL.
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YK 004.942
®yeranToB JI. O., AHTOHenb A. B.
IonTaBcbka Aep:kaBHA arpapHa akaaemis, [loaraBa, Ykpaina

KOMIIKOTEPHE MOJAE/TIOBAHHA MEXAHIYHOI' O PYXY TIIA
3ACOBAMH MATHCAD

DOI: 10.14308/ite000622

Posensoaemucs 3acmocysanms cucmemu komn tomeproi mamemamuxu MathCAD, sk 3acoby
KoMn tomepHoi peanizayii i O00CHIONCEHHS MAMeMAMU4HoOi MOOeni Npoyecy MeXamidtHo2o pyxy
Gizuunoeo mina, KuHymoeo nio Kymom 00 2OPU30OHMY y HaAnpsami 00 6U3HauyeHoi yini, ma ii
BUKOPUCMAHHS O NPOBEOEHHS HABUANLHO20 IMIMAYIIHO20, 0OYUCTIOBANLHO20 eKCHEePUMENY Ni0
YaC HABYAHHS OCHOB MAMEMAMUYHO20 MoOenosants. Biomiueno nepesazu cucmemu MathCAD, sk
cepedosuwa peanizayii HaguaibHUX MaAmeMamudyHux Mooenel Ha Opyeomy CImyneHi 6uoi oceimu.
Onucano cmeopeHHs HABYANbHOI KOMN tomepHOoi imimayitinoi moodeni, wo 0038014€ B8CeOiUHO
aHanizysamu npoyec MexamiuHo20 pyxy miid, 3MiHIOYU 8XIOHI napamempu Mooei. NPUCKOPEHHS.
CUNU MAICIHHA, NOYAMKOBe | KiHye8e NONOJNCEeHHS Mild, NOYAmKO8)y WEUOKicms i Kym,
2eomempuyni po3mipu mina i yini. Buxopucmanns memoouxu nayiieHe Ha egheKmusHe 3aC60€HH S
0a308ux 3HaAHb, YMIiHb | HABUYOK CIMYOEHMI8 3 MAMeMamuyHo20 MOOEI08AHHS, HA0AE MONCIUBOCTI
Kpauwjo2o ONany8aHHsi OCHOBHUMU MeOPEeMUYHUMU NOTOHCEHHAMU MAMEMAMUYHO20 MOOETI08AHHS
ma CHnopioHeHUx OUCYUNJIIH, CNPUSE PO3BUMKY JIOLITYHO20 MUCIIeHHS CMYyOeHmis, ix momueayii 0o
BUBUEHHS OUCYUNIIHU, NIOBUWYE NIZHABAILHUL IHMEpeC, 3ayiKaeieHicmb, QOPMYE HABUUKU
HAYK0B0-00CHIOHUYbKOI  OIAIbHOCMI, 4UM CMBOPIOE YMOB8U Ol eqeKmueno2o GopmyeanHs
npoghecitinux komnemenyiu MatiOymuix gaxisyis.

Kniwouosi cnosa: euxopucmannss MathCAD; imimayitine mooentosanns; Komn romephe
MOOENI0BAHHA, MAMEMAMUYHA MOOelb, MameMamuiyne MOOent08aH s, MemoOUKa HAGYAHHS,
MEXAHIuUHULl pyx mina, 0OYUCTIOBANIbHULL eKChepUMeHm, CUCmeMU KOMN 10OmMepHOoi MamemMamuKi,
MathCAD.

IToctanoBka npodiemu. B cyuacHomy iH(dopMaliiiHOMYy CyCHiJIbCTBI KOMII IOTepHA
IPaMOTHICTh € HEOOXIJHOIO YMOBOIO 3alydyeHHS /0 KBali(ikoBaHOi MpodeciiHOl NiSIbHOCTI,
OCKUJTBKH «OCHOBHHUM IpeIMETOM Tpali MepeBakHOi OLIbLIOCTI JItoJeH cTatoTh 1H(opMaris i
3HAaHHA, TOOTO 1HQOpMaIiiiHI pecypcH, 3HapsSAIIM Ipall — KOMIT'IOTepHA TeXHiKa, 3aco0amMu —
iHpopManiiiHi TexHonorii» [7;184]. Bukopuctanns iHGOpMaLifHUX KOMIIIOTEPHHUX TEXHOJIOT1H
(IKT) six iHCTpyMEHTIB Mi3HAHHS € 000B’A3KOBOIO CKJIAI0OBOIO €()EKTUBHOTO HABYAJIBHOTO MPOIIECY,
a HaBUYKM NpakTUyHOro BukopucTanHd IKT BBakaloThCS HEBiJ €MHHUM KOMIIOHEHTOM YCIX
npodeciiHuX KOMIIETEHTHOCTEH, 0 pPO3yMIIOThCS, K AUHAMIYHE MO€AHAHHS 3HaHb, PO3YMIHHS,
HaBHYOK, YMIHb 1 31aTHOCTEH [3;8] y MeBHIH Taiy3i J10ICHKO1 ISUTBHOCTI.

OcHoBu mnpodeciitHoi KOMITETeHTHOCTI (axiBLiB (OPMYIOThCS, SK MPaBUIIO, y 3aKjanax
npodeciiiHoi ocBiTH abo0 BUIIMX HaBualdbHMX 3akiagax (BH3) mig wyac BHBUEHHs cucTeMHU
HaBYaJIbHMX JMCLMIUIIH 1 OLIHIOIOTHCS Ha PI3HMX eTanax HaBuaHHs. Llel mporec y pizHux dopmax
TPUBAE MPOTATOM YCHhOT'O KHUTTS, AK€ PO3BUTOK MpPO(deciiHUX KOMIIETEHTHOCTEH € CHUIbHOIO
3arajlbHOI0 METOI0 YCiX OCBITHIX mporpam. 30Kpema, MijJ yac HaBYaHHS OCHOB MaT€MaTHYHOI'O
MOJIETIOBaHHS (DOPMYBaHHS BaXJIMBHUX CKJIAJ0BUX MPOQeCciiiHIX KOMIEeTeHI1 Maii0yTHIX (axiBIiB
1 miABMINEHHA iX piBHA 3a0e3MeuyeThcsi 3a PaxyHOK: ()OPMYBaHHS NEPBICHUX YsBIEHb PO
MaTeMaTUYHe MOJCITIOBAHHSI, YCBIJIOMJICHHS MOMUIMBOCTEH 1 HAOYTTS HABUYOK MPEICTABICHHS 1
peamizaiii MaTeMaTHYHUX MoOjeied 00 €KTIB, SBUIL, NPOIECIB Yy BUIIAAL KOMIT IOTEPHUX
IMITalIHHUX MOJEIICH; MOTINOJICHOTr0, Ha BIIMIHY BiJl TPAaIWLIMHUX 3a/1ad MPHUKIATHOTO 3MICTY,
3HaOMCTBA 3 MOJIMBOCTSMHU KOMII FOTEPHOTO MOJETIOBAHHS TEXHOJOTTUYHUX MPOIECIB 1 CUCTEM;

© odneranros JI. O., AuTonenp A. B.
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HaOyTTS HaBUYOK MpakTu4yHOro 3actocyBaHHs IKT st aHamizy 3alieKHOCTEH, BHUSBICHHS
CTATHUCTUYHUX 1 MPHUYMHHO-HACTIIKOBUX 3B’S3KiB, €()EKTHBHOIO BUKOPHUCTAHHS MAaTEMaTHYHHX
MoOJIeJIe 1 METOJIB ONTHMI3alii Ta MPOTHO3YBaHHS Yy MPOIECI MOMYKY €(PEeKTHBHUX PIllICHb,
npaktuaHoro BukopucTanHs IKT anms cyTTeBoro 3MeHINEHHS 4Yacy NpPH PO3pPaxXyHKY TEXHIKO-
MaTEeMaTUYHUX IapaMeTpiB MOCTaBICHUX 3a/]ay; HAOYTTS 3aTHOCTI MPOTHO3YBATH JUHAMIKY
JOCIIKYBAaHUX TEXHOJIOTIYHUX TPOLIECIB Ta SBUII, @ TAKOXK OIIHIOBATU JOCTOBIPHICTh OTPHUMAaHUX
pesynbTaTiB. Came TOMY MIiATOTOBKA Cy4YaCHUX I1HXKEHEPIB Iepeadadae 0OOB’SI3KOBE BHUBUYCHHS
OCHOB  MaT€MaTHMYHOI'O  MOJEIIOBAaHHA 3 BUKOPHUCTaHHAM Cy4YaCHHX  CHEIiajli30BaHUX
KOMIT FOTEPHHX 3ac001B I peatizalii 1 JOCHIDKEHHS MaTeMaTuYHux moaeneid. OcTaHHe, y CBOIO
gepry, mnoTrpedye IIeCnpsSIMOBAHOTO BIPOBAPKCHHS Y HABYAIBHUW TMPOIEC BiAMOBITHUX
KOMIT IOTEPHO-OPIEHTOBAHUX 3aco0iB 1 MporpaM MaTeMaTUYHOTO MOJICJIIOBaHHS Ha OCHOBI
HAyKOBO-OOIPYHTOBAaHMX METOAMK, M0 3a0e3meuyioTb (OpMyBaHHS JOCTaTHHOTO  PIBHSA
iHhpopMaliMHUX YMIHb 1 TOKJIMKaHI BJOCKOHAIUTH NpodeciiiHy KOMIETEHTHICTh MalOyTHIX
1HXKCHEPIB.

YcBigomieHHs Toro, 1o 3actocyBanHs IKT Hagae MoxIuBiCTh O1IbII TTMOOKO 1 Pi3HOOIYHO
HiIIATH 0 BUPIIIEHHS pobiaemMu 3a0e3MeYeHHs SKOCTI OCBITH, MOTUBY€E BHKJIAIadiB, SIK Cy0 €KTIB
OCBITHBOT'O TMPOLIECY, JO TOLIYyKY, 3aCTOCYBaHHS 1 BJOCKOHAJIEHHA €(QEKTUBHUX METOAMK
Bukopuctanss IKT y HaByanHi.

AHani3 ocraHHix aocailkeHb i myouaikamiii. 3acrtocyBanHs IKT y HaBuanHi Oyno i
3aJIUIIAETHCS MTPEAMETOM TIpallb 0araTrboX HAYKOBIIIB, TaKKX, siK A. €pmos, B. Jlonros, M. [luBak,
M. Kangak, O.JlutBunenko, C. Kysneuosa, 0. Pamcbkuii, B. Po3ymoBcekuii, 1. Ceprienko,
1O. Tpuyc. 30kpema, 0COOIMBOCTI BUKOPUCTAHHS KOMIT IOTEPHO-OPIEHTOBAHUX 3aC00IB HaBUAHHS
y BHIIMX HaBYAJbHUX 3aKiagax JnetanbHo posrisganu A. ['ypxkiid, M. XKanmak, M. JIbBoB,
C. Pakos, O. CniBakoBcbkuii, FO. Tpuyc Ta 1Hmi.

MeTtomonoris Cy4acHOTO MAaTEeMAaTHYHOTO MOJETIOBAaHHS B LiToMy Oylia 3akjajeHa B
poborax B. I'mymxosa, b. I'nenenka, A. Kommoroposa, O. Camapcbkoro, A. Tuxonoa. Oxpemi
BAXJIMBI MUTAHHS B IIbOMY HAaNpsSMKy, 30KpeMa IOJ0 MAaTeMaTUYHMX METOJIB ONTHUMI3allii Ta
MTYYHOTO IHTENEKTY M MOJENIOBaHHS CKJIQJHMX IpoleciB 1 cuctem, BuBYanu €. ['anOa,
A. Kynsc, T.JlebeneBa, H. Cemenona, II. Cremrok, II. bimrok, II. KacesnoB, O. KicenboBa,
1O. Kpak, A. IlleBueHko Ta iHIIIi.

BuxopucrtanHs IUIaKTUYHUX MOXIMBOCTEH cucTeM KoM toTepHoi marematuku (CKM),
30kpema makeTy MathCAD, npu BupillieHHI MaTeMaTHYHUX 3a7a4d gociimkysanu M. KpemaboBa,
C.T'yzenko, FO. BockoboitnukoB, B. OuxoB, /[I.['ypckmii, B. J[’sxonoB, . AGpameHkoBa,
. Kupbsnos, M. Kynapar. [TutanHs KOMIT I0TEpHOTO 3a0e3MeueHHs 1HKEHEPHUX PO3PaxyHKIB Ta,
30KpeMa, PO3B’sI3yBaHHS eJeKTpOMexaHiuHuX 3a1a4d 3acobamu MathCAD 3Haiiiumn BigoOpakeHHs
y npaisax A. Jlozuncekoro, B. Mopo3a, 4. [lapanuyk, M. Ilerpuka ta €. Makaposa.

OpHak, He3BaXKAIYH HA 3HAYHY KIJTbKICTh HaBYAIbHHMX, HAYKOBUX 1 HAYKOBO-METOJIMYHUX
nyOJikalid y 1bOMYy HampsMKy, OUTBLIICTh 3 HUX mpeacTaBifoTh cydacHi CKM, sk 3pydHi i
MOTY)XHI 1HCTPYMEHTH, MOKJIMKAaHI MPUCKOPUTH, ONTUMI3ZYBaTH HaBYAJIbHY 1 MPAKTUYHY POOOTY
CTYICHTIB 1 HAyKOBI[iB, TIOB’S3aHy 3 BHUKOHAHHSM CKJIQJHHX MaTeMAaTUYHUX Ta I1HKEHEPHHX
pO3paxyHKIB, 3a paxyHOK aBTOMAaTH3allli PyTHHHHX OOYHCICHb. Y 0ararbox BHUMAJKaX BOHH
UTFOCTPYIOTh MOKJIMBOCTI (TiepeBaru, BiAMiHHOCTI, Hemomiku) okpemux CKM i HagaroTh IIikaBi
NPUKIAAA X TPaKTUYHOTO BUKOPUCTAaHHS. BomHOYac, crocTepiraeTbes HEAOCTATHS yBara o
METOJIMYHMX acrnekTiB BukopuctanHs CKM y HaB4anmpHOMY MPOIIEC, 1110 HA/Ia€ aKTyaJIbHOCTI TeMi
HAIIIOTO JOCHIIHKEHHS.

Merta cTaTTi oyIATae y po3KpUTTI 0COOIIMBOCTEH KOMIT FOTEPHOI peatizalii MaTeMaTHIHIX
Mojiesiell 1 mpoBeAeHHs imiTamiiHoro excrepumedty y cepemosuini CKM MathCAD mix uac
HABYaHHS OCHOB MaTEMaTUYHOT'O MOJICTIOBAHHSI.

Metoau nociigkeHHsi. MeToro ctarti 00yMOBJIEHO BHOIp METOJIB JOCITIKEHHS: aHaAI3
HAyKOBO-METOJUYHOI JITEPaTypu 3 TEOPETUYHUX 1 METOJAWYHHX OCHOB MATEMaTHYHOTO
MOJIETIIOBaHHS, METOJMKH 1 TMPAKTUKH BHUKOPUCTAHHS KOMII'IOTEPHOI TEXHIKM 1 CHCTEM
KOMIT'IOTEPHOI ~MaTeMaTUKA Yy HaBUATBHOMY TMIPOLECi, HAYKOBUX JOCITIDKEHHSX, IS
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pPO3B’s3yBaHHSI HAaBUAJBHUX 1 MPAKTUYHHUX 3aBAaHb y Taly3l 1HXEHEpil; aHaI3 MDKIPEAMETHUX
3B’SI3KiB, TOB’S3aHUX 3 MOOYJAOBOIO MaTeMaTUYHUX MOJENEH, MaTeMaTHYHOI MOJENi MpOIecy
MEXaHIYHOTO PYyXy TiJla y TOJi CHWIM TSOKIHHA 30KpeMa, Ta BIAIMIYKaHHSAM 1i TEOPETHUYHOTO
PO3B’A3KYy; BHKOPHCTAHHS METOMIB QJITOpUTMi3alii OoO4YMCIeHb 1 MOOYJOBH PpO3PaxyHKOBO-
0OYHCITIOBAIBHUX CXEM; MTPOBEACHHS IMITAI[iIHHOTO, OOYHCIIIOBATLHOTO EKCIIEPUMEHTY, aHATI3y Ta
iHTepHpeTanii HOro pe3yabTaTiB; y3araJbHEHHS 1 CHCTEMaTH3allis pe3yiIbTaTiB BIACHOTO OCBITY
BukopuctanHss CKM mix yac HaBYaHHS CTYJCHTIB 1H)KCHEPHUX crerianpHocTel arpapuux BH3
TaKUM JUCIUIUTIHAM, K «OCHOBM MaTEeMaTUYHOTO MOJENOBaHHS», «[IpuKiagHa MaTeMaTHKay,
«MopenroBaHHs TEXHOJIOTIYHHMX TMPOIECIiB 1 cucrem», «MaTeMaTHyHi METOAW ONTuUMizaIli i
MO/ICJIFOBAHHS TEXHOJIOTTYHUX MPOIIECIB 1 CHCTEM.

Pe3yabTaTn npociaipskeHHs. Hamu mpencTaBlieHO TOCHTIIOBHICTh i 3 KOMIT FOTEpHOT
peamizanii marematnyHoi Mojeni (MM) MexaHI4HOTO pyXy (pi3MYHOTO Tiia, KWHYTOTO MHiJ KyTOM
70 TOPU30HTY y IOJI CWJIM TsDKIHHA. JlaHa MeToauka ampoOoBaHa I yac HAaBYaHHS OCHOBaM
MaTeMaTHYHOTO MOJICIIOBAaHHA MaiOyTHIX iH)KEHEpiB arpapHOro BUPOOHHUITBA Ha MEpIIOMY 1
JApyroMy CTYMEHI BHUIIOi OCBITH. ¥ SIKOCTI C€pelOBMIa MOAEIIOBAaHHS BUKOpUCTOBYeTbcst CKM
MathCAD.

Onniero 3 anprepHatuB CKM MathCAD y naHoMy BUMAAKy € €JEeKTpOHHI Tabmuii MS
Excel. Peanizamnis MM B Excel momnsirae, ¢pakTudHo, y BiATBOPEHHI MOCIIZOBHOCTI HEOOXITHHX
MaTeMaTUYHUX JAii 3aco0amMM eleKTpoHHMX Tabmunb. Lle copuse Kpamomy po3yMiHHIO
CTYZICHTAMH TEXHIYHOI CKJIAZIOBOI MAaTEeMAaTUYHOTO MOJICIIOBAaHHS, 3a0e3leuye MOXKIUBICTh
CaMOCTIMHO J1arHOCTYBAaTH MOXJIMBI NOMMJIKHA y PO3PAaxyHKax, a TaKOX CTBOPIOE J10JIaTKOBI
IMIAKTUYHI TIepeBard sl BUKJIanava. 30Kpema, 1€ MOXKJIHMBICTH BHSBICHHS OOTOBOPEHHS 31
CTYICHTaMH YCiX MPOMDKHUX e(eKTIB 1 pe3ynbTaTiB MOJAEIIOBAHHS, IO MOXYTh 3aJIMIIATHCS
HeroMiTHUMK mij vac BukopuctanHs CKM MathCAD a6o MATLAB. Takum uuHOM,
BUKOpucTaHHs Excel € moIinpbHUM, SIKIIIO MAaEMO Ha MET1 30CEPEIUTUCS Ha JETAIbHOMY BHBUEHHI
PO3paxyHKIB, MOB’s13aHUX 3 peanizaiiero MM.

Haromicte, CKM MathCAD HamexuTs 40 KIacy CHCTEM aBTOMAaTH30BaHOTO
NPOEKTYBaHHs, 1, Ha BiAMiHY Bin MS Excel, opieHTOBaHa Ha KiHIEBMH pe3yabTaT y BUITIAAL
IHTEPAaKTUBHOIO JIOKYMEHTY 3 aBTOMATHYHUMHU OOUYMCIEHHSIMHM 1 BI3yaJIbHUM CYIPOBOJIOM.
KopuctyBau MathCAD mae MOXIUBICTb, HE BiJBOJIIKAIOUMCh Ha 1HII (YHKIII Hporpamu,
BBOAUTH (HOPMYJIHU 1 AaHI SIK 3 KJIaBlaTypH, Tak 1 yepe3 creliajibHi MaHesi iHcTpyMeHTiB. Pobora 3
JOKYMEHTOM MaTe€MaTUYHOI'O 3MICTY 3/IHCHIOEThCSA B MEXKaX OJHOT0 poOOYOro apKyuly, Ha IKOMY
BCl MaTeMaTU4H1 BUpa3u, GopMyiH 1 pe3ysbTaTH 0OYUCIEHb BIAOOPAXKAIOTHCS Y 3BUYHIN BUTIIAI,
1 € MOXIHUBICTb CYNPOBOJKYBAaTH iX HEOOXITHUMHM TEKCTOBUMHM HOTAaTKaMH 1 MOSCHEHHSMHU.
Cxutagai oOumcoBalibHI anroputMu peanizoBadi B MathCAD y Burnsai crannapTHux (QyHKIIH,
1110 BUKJIIOYA€ TEXHIYHI MOMWIKH Y YUCIOBUX po3paxyHKax. Takoxx MathCAD Hamae MOXIHBICTh
BUKOPHCTOBYBATH €JIEMEHTH IPOTPaMyBaHHS, i TOMY MOXXE€ BHKOPHCTOBYBATHCS B CKIIQIHHX
IH)KEHEpHUX MPOEKTaxX, HAPUKIAA, /Ul Bi3yamizalil pe3y/ibTaTiB MaTeMAaTUYHOTO MOJIETIOBAHHS
IUIIXOM BUKOPHUCTAaHHS 1 00’€HaHHS PO3PI3HEHHMX OOYHMCIEHb 1 TpPaAMLIIMHUX MOB
nporpamyBaHHs. J[aHa BiacTHBICTH MOke OyTH 3acTocoBaHa MalOyTHIMH (axiBLSMH, MiJ yac
MPOEKTYBAaHHS Ta pPI3HOMAHITHUX TEXHIKO-TEXHOJIOTIYHUX BUIPOOYBaHb, 30KpeMa, s
obrpyntyBanHd MM BukonyBaHoro jpociimkeHHs. CKM MathCAD yacto BUKOPHCTOBYETbCS y
MPOEKTax, J€ BEIMKE 3HAYECHHS Ma€ BiAMOBIMHICTh MPUHHATAM CTaHIApTaM, ajpke IMporpama
CTBOPIOE 3pydYHE OOYMCIIOBAJIbHE CEpEelOBHUINE [UIl HaWpPI3HOMAHITHIIIMX MaTeMaTHYHHUX
PO3paxyHKIB 1 TOKYMEHTYBaHHS PE3YJIbTaTiB pOOOTH B paMKaxX 3aTBEP/KCHUX CTaHAApTIB. Takum
yuHoM, CKM MathCAD no3Bossie 30cepenuTHCs OUTBIIO MIpOI0 Ha KIHIIEBHX pe3yibTaTax
MaTeMaTUYHOTO MOJICIIFOBAHHS 1 MPOBEACHHI 00UUCITIOBAILHOTO E€KCTIEPUMEHTY.

Mogenb, 0 pO3MISIIAETbCs, 00paHa HaMH y SKOCTI MPUKIAAY, OCKIIbKM ii moOymoBa i
JOCHIUKEHHs. HE BHMMAarae 3allydeHHs J[0JAaTKOBUX CIELIaJIbHUX 3HaHb 11032 MEXaMHU UYUHHHMX
HaBYaJIbHMX IUJIAHIB MiITOTOBKH CTY/EHTIB nepumx KypciB BH3, BoHa € mpocToro 1 1ocTynHoo ams
po3yMiHHA. Y JaHOMY BHMAJKy, Ha BIAIMIHY Bia Hamoi crarti [1], mpomoHyeTbes i peamizaiist
3acobamu CKM MathCAD, mio, Ha Binminy Big MS Excel, Gunbin H01iTbHO BUKOPUCTOBYBATH Ha
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crapmux kKypcax BH3, Ha apyroMy i TpeThbOMy CTyNEHSX BHINOI OCBITH. Pa3oM 3 TUM, He3BaKaroun
Ha 1 IPOCTOTY, JaHa MOJENIb MOKEe OyTH MOIIMPEHA Ha IUIHIA KJIaC MOMIOHMX 3a71a4 3aJIe’KHO BiJl
IIOCTAaHOBKM HABYAJIbHOI 3a/adyi: A LbOI'O JOCTaTHHO JIMIIE 3MIHUTU 3MICTOBY IHTEpPIpPETALi0
BXiIHUX mapaMeTpiB Mozeni. KpiM Toro, icHye aHamiTHUHHIA po3B’A30K naHoi MM, mio m03Bosse
BUKOPUCTOBYBATH 1i JUIsl LIFOCTpalii OCHOBHMX MOHSTH Ta 17iel MaTeMaTHYHOTO MOJIEIIIOBAHHS BKe
Ha MEPIIOMY CTYIIEHI BUIOT OCBITH IS PO3B’3yBaHHS L€l Ta iHIINX 33a1a4 MOAIOHOTO TUITY.

Jlani BUKOPUCTOBY€ETHCS IOCTAHOBKA HAaBYAJIbHOI 33Ja4l y HACTYITHOMY (OpMYJIIOBaHHI: Ha
OCHO8I MamemMamuyHoi Mooeni pyxy mina, KUHymoeo nio KVmom 00 20PU30HMY, 3a 00NOMO20I0
004UCTIIOBATLHO20 eKCNEPUMEHINY SUHAYUMU NOYAMKOBI NAPAMEMpPU PyxXy M Aud, npu AKUX i
Mae 2apanmosano eryuumu 0o backemoonvbHo2o kowuka [1].

CdopmynbpoBaHa 3a/1aua CyTTEBO BIJIPI3HAETHCS Bij BIIOMOT KJIACHYHOT 3a/1a4i PO pyX Tija
KUHYTOTO MiJ] KyTOM JI0 TOPH30HTY [4], 30Kpema TuM, 10 y peaibHiil cuTyamii Hi Tijno (M’s4), Hi
1iIb (0acKeTOONbHUIA KOIIMK) HE MOXHA BBKATH MaTepialbHUMU TOYKAMH, OCKIIBKH iX PO3MIpH
BUPIMIAIBHAM YHHOM BIUTMBAIOTh Ha PE3yJIbTAaT MOJENIOBaHHS. YpaxXyBaHHA IUX (aKTOPIB AEHIO0
YCKJIQ/IHIOE ii MOPIBHSAHO 3 KJIACUYHOIO MOCTAHOBKOIO, 1 BOJHOYAC HAJa€ i MPaKTUYHOIO 3MICTY.
[ToniOHi 3amaui B pI3HUX acHeKTax HEOJHOPA30BO pO3TILAAINCH y pPI3HUX HaBYAIBHHUX,
METOJIMYHMX 1 HAYKOBUX MYOIiKalisaxX. 3ayBaXUMO, IO iICHYEe METOJUKA KOMII FOTEpHOI peamizarii
nanoi MM y cepenosuiili enekTpoHHUX Tabmuie MS Excel [1], po3pobieHa 1 HaB4aHHS OCHOBaM
MaTeMaTUYHOIO0 MOJEIIOBAHHS CTYAEHTIB MOJOAMIMX KypciB. Pazom 3 Tum, Oepyuu 0 yBaru Te,
mo BukopuctaHHs MS Excel mis iHXeHEpHUX PO3paxyHKIB IMiJIa€ThCsI OOIPYHTOBAHIM KPUTHILL
[8], oxHi€r0 3 MOCTYNMHUX albTEPHATUB IMiJ 4YaC HABYAHHA MaTeMaTMYHOMY MOJIEJIIOBAHHIO
CTY/ICHTIB CTapUIMX KYypCiB, a TaKOX Ha JPYroMmy CTYIEHi BHIIOi OCBiTH, € BuKopuctanHs CKM
MathCAD y sxocTi cepefoBHIlia KOMIT IOTEPHOI peanizallii MareMaTuyHuX mojeneid. He3Baxarouu
Ha Te, mo gaHa CKM, B 0CHOBHOMY, OpiEHTOBaHa Ha CTYJIEHTIB 1 KOPUCTyBaudiB-HENPOTPaMicCTiB, ii
TaKOX IIMPOKO BUKOPUCTOBYIOTh y CKJIAJHUX 1HKEHEPHUX IPOEKTaX, 30KpeMa il 1is Bizyamizarii
pe3yabTaTiB MaTeMaTUYHOTO MOJICJIIOBAHHS IIJISIXOM BHUKOPUCTaHHS 1 00’€HaHHS PO3PI3HEHUX
o04HCIIeHb 1 TpaJUIITHUX MOB MporpamyBaHHs [6, 11].

Jo mnouarky potorn B CKM MathCAD, d¢opmanizyeMo mnocraBieHy BHILE 3ajaady,
BUKOPHCTOBYIOUH HACTYITHI TO3HAYCHHS:

J — IIPUCKOPEHHs CUIIH TSKiHHSA, M/c;

Xy, Yo — BUXIJHE MOJIOKEHHS M’siua (MT0YaTKOB1 KOOPJMHATH TiJIa Y MOMEHT 1t ), M;
X, Y, — LJIbOBa TOYKa (KOOPAMHATH LIEHTPY KOIINKA), M;

d — miamerp M’siua, M;

D — niamerp Kommka, M;

V, — [IOYaTKOBAa MIBHJIKICTh PyXy M’si4a, M/C;

o, — IOYATKOBUHU KYT, MiJl IKUM KUHYTO M’S4, TPaaycCH;

Voyxs Vo, — TOPU30HTANIbHA 1 BEPTUKAIbHA MPOEKI MOYaTKOBOI IIBUIKOCTI M’siya Ha BiCl

y
KOOpJUHAT, M/C;
Vy =Vy(t), vy =V, (t) — ropusonTaibHa i BepTUKaIbHA MPOEKILii MIBUIKOCTI pyXy M’s4a Ha
BiCl KOOpJIMHAT y JOBUILHUI MOMEHT uacy t, m/c;
vV =V(1) — mBHAKICTh pyXy M’s9a Y TOBUIBHUN MOMEHT 4acy t, m/c;
o = a(t) — KyT HaxwTy IBUAKOCTI TiJIi 10 TOPU3OHTY y IOBUILHUIA MOMEHT 4acy t,
TPaIyCH.
3rigno [1], zany MM mnpencraBumo y Burisiai 3agayi Komri [2]:
G,y odn oty
dt dt dt dt
X(O) =Xo » y(O) = Yo, Vx (0) = Vox» Vy(O) = Voy
e Vo, =V, COSay, Vo, =V, Sin .

1)
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Sk BiI[OMO aHAJITHUYHUN PO3B’SI30K MO,Z[CJ'Ii 1) mae BU 1]:
2
2

V, =Vo,, Vy, =V, — gt X=X, + Vg, -, y=y0+v0y~t—% ()

3 (2) 6e3mocepeIHbO OJIEPIKYETHCS:

v
V= Vi+ve i a:arctgv—y (3)

X
Ha wmamionky (puc. 1) mpeacraBieHO 4OTHpPHW TO3MLII M’sYa y 3aBepluajibHii (asi iHoro
HOJIBOTY, 110 AEMOHCTPYIOTh: | — HeAomiT; 2 — nmepeniT; 3 — NOTPaIUIAHHA M’s¥a J0 KOIIMKA Ha
MiHIMaJIBHIN BiJICTaHI BiA HoOro OMMKHBOTO Kparo; 4 — MOTpPAIUIIHHS M’sYa 0 KOIIMKa Ha
MiHIMaQJIBHIN BiJICTaHI BiJl HOTO NadbHBOTO Kparw. BapiaHT moTparisHHS M’s4ya A0 KOIIWKa IiCis
BIJOUTTS HOTO BiJl CTIHKM HE BPAaXOBYETHCS, ajieé OOTOBOPIOETHCS 31 CTYICHTAMH, SIK MOXIJIMBUH
HaIpsM IOAAIBIIOT0 YAOCKOHANEHH n1aHol MM.

-
Ay
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/j)‘h -
rd -
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o e
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~ rd
s ra
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Fa //
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X _35

Puc. 1. Bapianmu posmawiyéanns m’saua y 3a6epulanvtii (paszi noibomy.

AHani3 posramryBaHHs Tuia y mno3unisix 1-4  (puc. 1) no3Bosise  copmynroBatu
MaTeMaTUuHl Kpumepii GU3HAYEHHs NOYAmMKO8UX napamempieé V, 1 «,, 10 3a0e3MeUy0Th

NOTPAIITHHS M s14a JI0 BKa3aHOI 1[Il IIPU 3aJJaHUX 3HAYEeHHSAX BXIJHMX MapaMmeTpiB Moaemni g, X,,
Yor X» Y, d 1 D, a came: MOMeHT yacy t, , Ko M’S19 MOTPAILISAE A0 OACKETOOIHHOTO KOIIKKA,

Ma€ 33J10BOJIBHITH HACTyM1 yMOBH [1]:

D-d d
y(t) >y, v, () <0, |X(tk) - Xk| = 5 |y(tk)_ yk| SE 4)
BinnosinHo 110 (2) po3paxyHkoBa cxema uucenbHoi peanizamii MM (1) nabyBae Buy:
2
gt
Vi =Voxs Vyi =Voy — g, X, =X +Voelis ¥i =Yo +V0yti - 2| (5)
Je | — HoMepH TOYOK (ikcarlii MoJI0KeHHS Tijia (MOMEHTIB CIIOCTEPEIKEHHS );
t. =1i-At — Touku (ikcarii MONOKEHHS Tijia (MOMEHTH CIIOCTEPEIKCHHSI);
t . ) . .
At == — BiacTaHb MK TOYKAMHU CHOCTEPEKEHHS (IPOMDKKM 4Yacy MiX MOMEHTaMHU
n

croctepexxeHHs); t,, — yac MOJENOBaHHs (4ac, MPOTSIrOM SIKOTO MOJEIIOEThCS pyX Tina); N—

KUTBKICTh TOYOK (hiKcarlii MoJI0KeHHS Tia;
X, =X(t), ¥, = y(t;) — xoopaMHATH IIEHTPY TiJla B MOMEHT 4acy t.;
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Vi =V, (), v, =V, () — npoekuii BekTOpa MBHAKOCTI Tilla HA OCi KOOPJIUHAT B MOMEHT
qacy {;,
Vo =V COSty, Vo, =V, SiN @, — mpoekuii BeKTOpa MOYaTKOBOI MIBMAKOCTI Tila Ha OCi

KOOpJIMHAT.
Kpim Toro, Bignosiaao 10 (3),

Vo= V2 + v; — IIBUAKICTH TiIa y MOMEHT yacy t;;

a; = arctgﬁ KYT HaxwIy IBUAKOCTI V, 10 TOPU30HTY Y MOMEHT 4acy t.
X1
Hacrynuuii eran 00YHCIIOBAIBHOTO €KCIIEPUMEHTY IIOJIATa€ Y BUKOHAHHI PO3PaxyHKIB 3a
dopmymnamu (5). Hami 1mi pe3yiabTaTd BHUKOPHCTOBYIOTHCS JIsi TEPEBIPKM BHUKOHAHHS YMOB
KputepiiB (4) ans Becix 3HaueHb t; € [0;t), ]. 3a pesdynpratamu wi€i nepeBipku (HOPMYITIOETHCS

3MICTOBMH BHCHOBOK LIOJI0 MiJICYMKIB OOYMCIIIOBAJIBHOTO €KCIEPUMEHTY (y AAHOMY BHIAJKY:
«BITyYHB / HE BILYYUBY).
[TporoHOBaHa MOCIHIJOBHICTH Al 3 KOMIT'IOTEpHOI peanizaiii ganoi MM y cepenoBuii
CKM MathCAD ckiiaga€eThbest 3 HACTYITHHX KPOKIB:
1. IligroroBuwuii eram:
1.1. BBeneHHS BXIIHUX [TapamMeTpiB MOJIEII;
1.2. BukoHaHHS JONOMIKHUX PO3PaXyHKIB, IEPETBOPEHD TOIIIO;
1.3. Po3paxyHOK yacy MOJIEITIOBaHHSI.
2. OcHOBHUH eTam:
2.1. Po3paxyHOK TOYOK MOJICTIOBaHHS (MOMEHTIB CITOCTEPEKCHHS );
2.2. Po3paxyHOK IpOEeKIIii MBUIKOCTI Tia Ha OC1 KOOPJUHAT 3riHO (2);
2.3. Bu3HaueHHs] MIBUAKOCTI TiNla i KyTa HaXWiy BEKTOPY MIBHUAKOCTI Tiia O TOPHU30HTY
3rigno (3);
2.4. Po3paxyHOK KOOpJIMHAT [EHTPY M’stua 3TigHo (2);
3. Bisyami3aist pe3yabTaTiB MOJICIIOBAHHS:
3.1. IToOynoBa rpadiky TpaeKkTopii pyxy Tijia,
3.2. MonentoBaHHs po3TallyBaHHs (H13UMYHOI 1111 (KOLIHNKA);
3.3. Bizyauizaris po3tanryBaHHs MiJTi (KOIINKA).
4. 3axmrouHuil eram:
4.1. [lepeBipka BUKOHaHHS KpUTEPIiB (4) B YCIX TOUKaX MOJIETIOBAHHS;
4.2. IlepeBipka OJHOYACHOTO BUKOHAHHS KpuTepiiB (4) B oO0xacTi po3TamryBaHHS i
(xomuka).
Etanu 1, 2, 4 naHoro anroputmy € 000B’SI3KOBUMHU 3 TOUKU 30py (PYHKIIIOHATLHOCTI MOJEII.
VY Toil ke yac, etan 3 € HaJ3BUYAHO BaXXJIMBUM 3 TOUKH 30py €(EKTUBHOCTI HaBUaHHS, OCKIIbKU
BiH 3a0e3Meuye YMOBHU Ul KpPAIIOro COPUHHATTA 1 PO3YMIHHS CTYA€HTaMM CyTi MaTeMaTHUYHOTO
MOJIETIIOBAaHHS, MiJICUJIEHHS iX MI3HAaBaJIbHOTO 1HTEpECy, MOTHBAlll] JO HAaBYaHHS, PO3BUTKY YSBH 1
TBOPYOi aKTUBHOCTI. Bi3yamizaimiss pe3yibTaTiB MOJETIOBAHHS KOHKPETU3ye aOCTpaKTHI
pe3yabTaTH MOJETIOBAHHS, a TaKOX HaJae TPOIeCy HaBYaHHS irpoBoi (opMu, THM caMuM
MOJIETIIYE 3aCBOEHHS CTYACHTAMH CKJIQJIHUX MOHATH 1 KaTeropiii MaTeMaTHYHOTO MOJIEIOBAHHS.
Posrnsinemo, sk HaBeIeHUN BUIIE alropuTM peanizyerbest y cepenoBuiii CKM MathCAD.
Crhin 3ayBakMTH, IO TPH BBEICHHI BHUXIAHUX JaHUX HEOOXIJHO JOTPUMYBATHCS CHCTEMH
BuMiproBaHHa (i3muHNx BenmunH Cl, mpu mpoMy KyTH 3pydyHO BBOJWTH Yy Tpamycax 3 iX
HACTYITHUM TEPETBOPEHHSIM Yy pajiaHu. Takok OKpeMo 3a3Ha4aemo, IO BXIigHI JaHi Momeni
BBOJATHCS HA MOYATKy POOOYOro apKyuy — 10 TOrO, K BOHM OyqyTh BUKOPUCTAHI y HACTYHMHHMX
po3paxynkax. Lle mpaBuio € 3aranbHuUM A npaBuiibHOro kopuctyBanHs CKM MathCAD, i #ioro
CJIT TOTPUMYBATHCS B YC1X HACTYMTHUX pO3paxyHKax.
Ha wmamonky (puc.2) mpencraBieHo BxiaHi mapamerpu MM (2) (BuaiieHI KOIbOpOM) i
¢bopmynu, 3a IKUMH aBTOMAaTUYHO BUKOHYIOTbCS HEOOXITTHI O0NOMIdHCHI pO3PAXYHKU, & CAME:
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- 3HAUEHHS KyTa ¢, IIEPETBOPIOETHCS Y pajliaHu;
- BHKOHYETbCS PO3PAXYHOK IIPOEKIIM IIOYATKOBOI IIBMAKOCTI Tima Vi, , Vo, Ha oci

KOOp/IMHAT;
- BHU3HAYAIOTHCS BIJCTaHI JIO OMIKHBOTO Ta JAIBHBOTO KPAar0 KOIIHMKA, MO3HAYCHI Ha
MaoHKY K «bkk» 1 «dkk» BinmoBiznHO;
- OOYUCIIOETBCS Yac MOJENIOBAaHHA 1y, , AKMH IOTIM 3a0KPYTJIIOETCS 3 HAUIMIIKOM J10

MEPIIOTO 3HAKA MICIISI KOMHU.

Ha ToMy  mammoHKy (puc. 2) mpeICTaBieHI pe3ylibTaTH BUKOHAHHS BKa3aHHMX JOTIOMIKHUX
PO3paxyHKIB MpHU 3aJaHUX 3HAUCHHSAX BXIAHUX mapameTpiB. CiiJ HAroJIOCUTH, IO BUBEACHHS
pe3yiIbTaTiB MPOMDKHUX PO3PAXYHKIB HE € 000B’SI3KOBUM 3 TOYKH 30PY (QYHKIIIOHAILHOCTI MOJEIII.
AJie BOHO HaJla€ MOXJIMBICTh KOHTPOJIIOBATH XiJl OOYHCICHb Ha PI3HUX €Tarax, MBUAKO BHUIBIIATH 1
BUIPABIISTH JOMYIICHI MOMWIKH. [licas 0CTaTOYHOrO BiJIaro/PKEHHST KOMIT FOTEPHOT MOJIEII, BUBIJ
NPOMDKHUX pO3paxyHKiB Ha poOoumii apkym MathCAD wmoxna Bupamutu. Takwil minxin €
3arajibHONPHUHATUM Y TPAIUIIIHTHOMY TIPOTrpaMyBaHHi.

g=981 x0=0 yD=175  xk=625 vk = 2.05 d=024 D=045
W=88  ol=ds c:u:|:=cx1:|-1“E w0 = (785
D
= cos{od) vy = 6223 bkk = xk - 7 blkk = 6.023
= . i = D
vy := v - sin o) vy = 6.223 dik =k = dkk= 6475
dkk it - 10
th = =104 = MO
i 10

Puc. 2. Buxioni napamempu i 00NOMidHCHI pO3PAXYHKU MOOEIL.

[licns BBeleHHsA BXIIHUX JAaHUX 1 OpraHizaiii JOMNOMIKHHUX pO3PaXyHKIB BHUKOHYETHCS
00YHCIIeHHS MPOEKLIN MBUIKOCTI TiJIa HAa OC1 KOOPJIMHAT 1 KOOPAWHAT HOro LEHTPY y MOCIiI0BHI
MOMeHTH yacy t; 3 kpokoMm At . IlocnioBHICTh IHMX pO3paxyHKIB MpPEJCTAaBICHA HAa MAaJIOHKY
(puc. 3):

— Yy IepumoMy pSAIKy BBOAWTHCS MOMEHT IIOYaTKy BiAIIKYy 4acy MonemioBaHHS t; i
3Ha4eHHs N, MICJS LbOrO TYT )K€ BU3HAdaroThes At 1 t;;

- y HaCTYIHOMY psiIKy Ha po6ouomy apkyiri MathCAD po3milieHi OCHOBHI 1 JONOMIXHI
dhopmyu po3paxyHKOBOI cxemH (5).

=0 n =100 ht=— 1= t0,10 + At .. thd
n
wx (1) = x
Y 120
v (1) =y — g - ti o (1) = atan(w': f:'] i VL] = < (1) + vy (i
v (] n

®() = w0 + % - £

g-ti2

2

y (i) =yl + Wy - 1 -

Puc. 3 . Ocnosni pospaxynrogi popmyau mooeni.
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Ha mactymHomy ManroHKy (puc. 4) mMpeAcTaBlIeHO (parMEHT pe3yNbTaTiB PO3PaXyHKIB Ha
pobouomy apkyrr MathCAD, Bukonanux 3a ocHOBHHMH (opmyiramu Moxem (puc. 3), mpu
3aJ]aHUX BUILE 3HAYCHHSX BXIJHUX ITapaMeTpiB Moeni (puc. 2).

ti = wilt) = wy(ti) = wlti) = e (1) = (i) = v (i) =

o 6.223 6.223 2.8 45 0 1.75
.ot 6.223 6.115 8.724 44.498 0.063 1.818
0.022 6.223 6.007 8.649 43.939 0137 1.885
0.033 6.223 5.8499 8.4874 43.47 0.204 1.95
0044 §.223 5791 2.4 42.942 0.274 2014
0.055 6.223 5683 0.427 42.405 0.342 2077
0.066 6.223 5475 8.355 41.858 0.411 2139
novy 6.223 5.4687 8.283 41.203 0.479 2.2
n.ogs 6.223 5.359 8.212 40.737 0548 2.28
0.099 6.223 5.251 8142 40162 N.E16 2318

011 §.223 5.143 8.073 39.577 0624 2375
o1 6.223 5.036 8.005 33.93 0.7453 2431
0132 6.223 4823 7837 38.376 n.a21 2,486
0143 6.223 4.82 LR-Th 3776 0.a4 2.4
0144 6.223 4712 7.805 37134 0.9458 2.592
0165 6.223 4 604 7T 36.497 1.027 2.643

Puc. 4. ©paemenm pezynomamis po3paxyHky 32iouo ().

Jlns BU3HAUEHHSI pE3yNbTaTiB OOYHMCIIOBAIBHOTO eKCHepuMeHTy (puc. 4) HeoOXiTHO
OpraHi3yBaTu I€peBIpKYy BHMKOHAaHHA KputepiiB (4). J[laHa mepeBipka BHUKOHYETbCA 3
BUKOpUCTaHHAM Joriyanx ¢ynkuin MathCAD (puc. 5): Hampukiaz, sikio BuMoru kpurepito K1
3aJIOBOJIbHAIOTBCS Y MOMEHT uacy t;, To ¢ynkuis KI(ti) moBeprae 3HaueHHs «l», B 1HIIOMY
BUMNAJKY oAepxkyeMo 3HaueHHs «0». Kputepii K2—K4 nepeBipstoTbes aHanorivyHo.

®ynkiist Result(ti) nepeipsie crinbHe BukoHaHHs kputepiiB K1-K4: 3nauenns Result(ti)=1
Oo3Hayae, MO BCli 4OTHpU KpuTepii (4) BUKOHYIOTHCS OJHOYACHO, TOOTO TPH JAHUX BXITHUX
napaMmerpax MoJieil M’ 4 OTparuise A0 KOIIMKa B MOMEHT vacy t; .

@ynkuis RESULT(ti) BUKOHYE poOJb CBOEPITHOIO «iHIUKATOpa YCHIXy»: BOHa J10J1a€ BCl
3Ha4yeHHs Result(ti) 1 moBepTae 3HaueHHs «1», AKIIO Y MOMEHT 4acy t; =1, Mae micue npuHaiMH1

OIUH MO3UTUBHUH pPE3yabTaT CKCIICPUMECHTY.

W () o= if (e (1) = ke, 1,0) K2 (i) o= if (wy(ti) < 0,1,0)
K3t = if[|}{[tij - k| < D; d .1 ,nj KA (i) = if[hr[tij - yk| < Ed .1 ,nj
Result (t) = if(K1(t) ~ K2{t) A K3 ~ K4(t) ,1,0) RESULT := if Z Result(t) > 0,1,0

ti

Puc. 5. @opmynu onsa po3paxyuky snavenv kpumepiis (4).

Ha wmamtonky (puc. 6) HaBeAeHO pe3yiabTaTH pO3paxyHKy 3HaueHb KputepiiB Kl1-K4,
pE3yNbTaT MEePEBIPKU IX CHUTHPHOTO BUKOHAHHS Y Pi3HI MOMEHTH 4Yacy ti (3MiHHa Result), a Takox
migcymkoBuii pe3ynbrar monemtoBaHHs RESULT. 3madenns «I1» 1 «0» mos K1-K4 1 Result
O3HAYalOTh BIAMOBIHO BHUKOHAHHS 1 HEBUKOHAHHS KpUTEpiiB (4) y MOMEHT 4acy ti. 3HaYeHHA
RESULT=1 o3Havae, mo mnpu AaHUX 3HAYCHHSIX BXIJHUX TapaMeTpiB MOJEIl M’Si9 BIYYHO
notparuisie 10 kommuka. @aktuuno, RESULT — equHmii eneMeHT BUBOY, IO € 000B’I3KOBUM ISt
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BH3HAYCHHS IIIJICYMKOBOTO pe3ylbTaTy MOJEITIOBaHHSA. Bci iHIN €IeMeHTH, 3 TOYKH 30Dy
(GYHKIIOHATTBHOCTI MOJIENI, MAIOTh JOMOMDKHE (KOHTPOJIbHE) 3HAYCHHS, 1 MOKYTh OyTH BUAAJICHI
0e3 mkomu s (pyHKIIOHYBaHHS Mojelni. BogHoyac, BOHM € BaXJIMBUMH 3 METOJAWYHOI TOYKH
30py AJisi OOTOBOPEHHSI Ta IHTEPIIPETAIliil pe3yNIbTaTiB MOICTIOBAHHSI.

KIft) = K2(t) = K3(ti = Kd(t) = | Result(ti =| RESULT =1
- _ _ _ N

1 1 0 0 0~ ]
1] 1] 0| 0| 0|

1] 1] 10 10 10

1] K 0 0 0

1] K 0 K 0

1] 1] 1] 1] ”
0] 1] 1] 1] 0

— — — — ]
1] 1 0 1 0

0] 1] 0| 1] 0|

0] K 0 0 0

0] K 0 0 0

0] K 0 0 0

0] K 0 0 0

0] 1] 0| 0| 0|

0] 1] 0| 0| K

Puc. 5. Ilepesipka pezyromamis moodeniosanns 3a kpumepisimu K1-K4.

PeamizoBana TakuM YHHOM PO3paxyHKOBa CXEMa (5), JA03BOJII€ BHUKOHATHU IIOCTABJICHC
HaBYaJIbHC 3aBAaHHA: CKCIICPUMCHTAJIbHO BU3HAUYUTU 3HAUCHHA ITOYATKOBUX napaMeTpiB Vo 1 g,

IPU SKUX M 9 TapaHTOBAHO MOTPAIUISE y KOIIUK 3a PI3HUX MMOYaTKOBUX YMOB (TOOTO MpH Pi3HUX
3HAUYCHHSX MapameTpiB g, Xy, Yo, X, Vi, d 1 D).

Ha mamonky (puc. 6) npencraBieHo rpadiki TPaeKTOpli pyXy M’sida, a TAKOXK CXEMaTUYHE
300pakeHHs 0acKeTOOJILHOTO KOIIMKA, TOOYA0BaHe IBOMA pi3HUMHU criocobamu. [laHi 300pakeHHs
€ JIUHaAMIYHUMH, OCKUIBKM TOB’si3aHI 3 pe3yjbTaraMu po3paxyHkiB (puc.4). ToOTo BoHU
aBTOMaTHMYHO OHOBIIOIOTHCS 13 3MIHOIO BXIHHMX MapaMeTpiB MoOJAETl, 1 TaKUM YHHOM
3a0e3Meuyl0Th MOXKJIMBICTD Bi3yalbHO OLIIHIOBATH PE3Y/IbTaTH OKPEMUX BIPTYAIbHHUX JOCHTI/IB.

yk1 (i) = vk i = bkk, bkk + 001 . dkk yh(ti) = (0t > bkk A x(ti) < dkk, vk, 0)
TpaekTopia pyxy Tina 4
4
32
Wity 24 Ct)
ju-iﬂ(xi) Mm
14
e
Ty 1.14 220 343 457 571 646 8 K E 2B a8 45 1 6
. sty . ) i)
—— TpaekTopia pyxy Tina TpackTopia pyxy Tina
L CxemMaTWuHe 20BpakenHA kalks T CxamaTiHe 30BpaKeHHA KoLMKE

Puc. 6. I'pagiku mpaexmopii pyxy mina i cxemamuume 300paiCeHHs KOUUKA.
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Takox, KOPpUCHUMH Ui aHANi3y pe3yJbTaTiB MOAETIOBAHHS 1 (hOPMYITIOBAaHHS 3MICTOBHUX
BHCHOBKIB € rpadiku, MpeacTaBicHi Ha MaTlOHKax Hik4e (puc. 7, 8).

WemakicTe pyxy Tina Ti i ckaagoei KyT Haxuny WBMAKOCTI TiNa A0 rOpHIOHTY

wity 5T
(i)

- @ty

wi i)

-40

ti

Puc. 7. llIsuokicms pyxy mina ma Puc. 8. Kym naxuny weuoxkocmi mina
i1 cknaoosi 00 20puU30HmMYy

Ha miacraBi moOynoBaHoi komm’roTepHoi peamizanii MM y cepemgoBumi MathCAD
BUKOHYETHCS HaBUAIBHUN IMITAllIHHUA €KCIIEPUMEHT, IO TOJATaE y HACTYITHOMY. 3adiKCyBaBIIU
@, Ta iHIOI mapameTpu Moneni (puc. 2), CIifi CUCTEMAaTHYHO i IOCIIZOBHO 3MIHIOBaTW BXiJHE

3Ha4eHHs V,, IMITYIOUM TaKMM YMHOM HATypHMH ekcrepuMeHT. Ilicis koxkHOi okpemoi crpobu

BI3yaJIbHO TIepeBIPS€ThCS H aHANI3YETbCA OJAEPKAHUM pe3ynbTaT, 1 BIANOBIJHUM YUHOM
KOpPEryeTbcsl BX1JIHE 3HAYeHHS V, JUIS HAcTyMHOI cipoOu. [ Bi3yasibHOI MEpEeBIPKU 1 aHAIZy

BUKOPHUCTOBYETHCS rpadiuHe npeacTaBieHHs (puc. 6), 10 J03BOJIS€ MIBUAKO OLIHIOBATH 3HAUYEHHS
V, , IO BIPOT1IHO 3a0e31euye «BIyYHHI» pe3ysbTaT. TOYHI BUCHOBKH IIOJI0 PE3YJIbTATIB OKPEMUX

BIPTYaJIbHUX JOCIHIJIB BU3HAYAIOTHCS 3a JIOMOMOrow KpurepiiB (4) (puc. 5). Y Ttakmii crnocio,
Jiana3oH 3HaueHb V,, 1[0 3a0e3MeuyloTh OaxxaHWl pe3ylbTaT MOJICNIOBAHHS, BU3HAYAE€THCA B

oOMeXeH1 TEepMIHM 3a JOMOMOTOK CKIHYEHOi KIUJIBKOCTI BIpTyalbHUX JochiifiB. Ilpu 1mpomy,
Ipolec NPOBEJIEHHS EKCIepuMeHTy HalOyBae MikaBoi irpoBoi (opMu. AHAJOTIYHUM YHHOM
BU3HAYA€ThCS Jiana3oH «BIYYHHX» 3HAa4eHb II0YaTKOBOIO KyTa «, Tpu (IKCOBAaHOMY

3HAYEHHI V.

Jana wmertoguka komm toTepHoi peanmizanii MM Oyna ampoGoBana Hamu y 2015
KaJleHAapHOMY pOIll M Yac HaBYaHHS OCHOBAaM MAaTEMaTHYHOTO MOJICTIOBAHHS CTYICHTIB
1HKEHEPHO-TEXHOJIOTTYHOTO (akyinbTeTy [lonTaBchKOi AepKaBHOI arpapHoOi akajaeMii Ha MepIIoMy
1 IpyroMy CTyIeHi BUIIOI OCBITH. 3a pe3ylbTaTaMM 3UMOBOi ek3ameHaniiHoi cecii 2015-2016 H.p.
BOHA TIIOKa3aja BHCOKY €QEeKTHUBHICTb, LIO0 MIATBEPIKYEThCS OO'€KTUBHUMH IOKa3HUKaAMHU
yCHinHOCTI HaBuaHHs. CBIIUYEHHSM MiBUIICHHS MOTHUBAIIIi 0 BABYCHHS TUCIUIUTIHY € HE TUTbKU
MOKpAIllEHHsI Pe3yJbTaTIiB HaBYaHHS MOPIBHIHO 3 MOMEPEAHIMU MEpIoiaMHU, a TaKOX Pe3yJabTaTH
AQHOHIMHOTO OINUTYBaHHS 75 cCTyAeHTiB 3-Tro Kypcy (aucuuruiiHa «OCHOBH MaTeMaTUYHOTO
MOJICITIOBaHHS»), 40 CTyACHTIB 5-TO Kypcy (aucuuruiina «MoaenoBaHHs TEXHOJIOTIYHUX MPOIECIB
1 cucrem») Ta 22 MaricTpaHTiB (quciumuiina «MaTeMaTH9HI METOIM ONTHUMI3AIil 1 MOACTIOBAHHS
TEXHOJIOTIYHHX TMPOIIECIB 1 CUCTEM»), CEpell IKUX Yy MOTOYHOMY HaBuaibHOMY poui 100% o6panu
MyHKT «MeHi Momo0aeThess AUCHUIUIIHAY. Y JaHOMY BHUMAAKY PICT MOTHBAIil O BHUBUYCHHS
JTUCITUTUTIH, TIOB’SI3aHUX 13 MAaTEMaTHYHUM MOJICITIOBAHHSM, IPYHTYEThCS Ha CTBOPEHHI «CHUTYaIlii
yCmixXy» Ui KOXHOTO CTyJIeHTa, 10 3a0e3meuye 3amporoHOBaHA HaMU METOAMKA, KOJIU KOXKEH
CTYJICHT TapaHTOBAaHO y BIJIBEICHWA HaBUaJIbHUK Yac CaMOCTIHHO 3a JOTIOMOTOI0 BHKJIaJada
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OJICPKY€ PE3yJIbTaT, IO IMIATBEPHKYETHCSA HWOTO TOBCSAKICHHHM JIOCBIIOM, 1 MOXe OyTH
nepeBipeHnit HUM Oe3M0CepeTHbO.

BucHOBKH Ta nepcrneKTUBU NOJAIbIIMX T0CTiIKEHb.

1. HaB4aHHsS OCHOB MaTeMaTHYHOTO MOJICIIOBAHHS € BAXXJIMBOIO CKJIAJOBOI0 B CHUCTEMI
CY4acHOi 1H)KEHEpHOI OCBITH, HOro pe3yJabTaTH 3HAXOJATh LIUPOKE 3aCTOCYBaHHS y (haxoBii
TISUTBHOCTI, 30KpeMa, MpH BUBYEHHI 1HXEHEPHO-TEXHOJOTIYHUX 00’ €KTiB, SBHII 1 MPOLECIB Ta
yIpaBIiHHI HUMH.

2. Bukopucranns IKT mig yac HaBYaHHS OCHOBaM MAaTeMAaTHYHOTO MOJICITIOBAHHS
3abe3neuye IBUAKE (OPMYBaHHS MEPBICHUX YABIGHb IIOAO CYTHOCTI MaTeMaTUYHOI'O
MOJICTIIOBAHHS, CTBOPIOE MIATPYHTS Ui HAOYTTS KOMIUIEKCY Oa30BHX BMiHb Ta HAaBUYOK 3
JUCLUIUIIHY, ONAaHyBaHHsS BIJNOBIJHUMHU TEOPETUUYHUMHU 3HAHHAMH, (OPMYBaHHS OKpPEMHUX
KOMIIETEHIIi}, 110 € B)KJIMBUMH CKJIQJIOBUMH MTPOPECIHHOT KOMITETEHTHOCTI Cy4acHUX (haxiBIIiB.

3. 3ampormoHOBaHAa METOAMKA KOMII'IOTepHOi peamizamii MM € edekTuBHOIO s
3a0e3neueHHs] 3aCBOEHHS OCHOBHUX TMOHATh MAaTEMAaTUYHOTO MOJICITIOBAHHSA, ITOTIHOJICHOTO
3HalOMCTBA 3 MOXKJIMBOCTSIMM KOMIT FOTEPHOTO MOJICJIFOBAHHS TEXHOJIOTITYHHUX MPOLECIB 1 CUCTEM,
HAOyTTS NPaKTUYHUX HABUYOK NpeACTaBiIeHHs 1 peamizamii MM 00’€KTiB, SBHII, MPOIECIB y
BUTJIA1 KOMIT FOTEPHUX IMITallIHHUX MoJienel; cipusie pOopMyBaHHIO HABUYOK BUKOpUCTaHHS MM
1 MeToniB onTuMi3alii Ta MPOTHO3YBaHHS y MPOIECi MONIYKY e()eKTHBHUX pillleHb; 3a0e3neuye
HAaOyTTS 30aTHOCTI aHaNi3yBaTH 1 MPOTHO3YBATH JWHAMIKY JOCITIKYBAHMX TEXHOJIOTTYHUX
MPOIIECIB Ta SIBUIL, & TAKOXK OIL[IHIOBATH JOCTOBIPHICTh OTPUMAHUX PE3yJIbTATIB.

4. Buxopuctanus cepenosuiia CKM MathCAD st mo6yaosu MM € HoUinbHUM MiJ 4ac
HaBYaHHS OCHOBAM MaT€MaTHYHOTO MOJETIOBAHHS CTYACHTIB IH)KEHEPHUX HANPAMKIB MiATOTOBKU
Ha TEPIIOMY 1 JIPYroMy CTYINEHSAX BHUIIOI OCBITH (CTYOEHTH CTapIIMX KYpCiB 1 MaricTpu).
[ToOynoBa 1 BUKOPUCTaHHS KOMIT I0OTEPHUX IMITaliiiHUX Moaenell y cepenosuii MathCAD crnpuse
KpaloMy 3aCBOEHHIO OCHOBHHX TEOPETUYHHMX TIOJOXKEHb, PO3BUTKY Yy CTYIEHTIB JIOTIYHOTO
MUCIIEHHsS, MOTHUBAIil JI0 BHUBYEHHA JMCLUUIUIIHU, (OPMYBAHHIO HABMYOK JIOCIIIHUIBKOI
TISUIBHOCTI.

5. TlobymoBana MM no3Bosisie Ha J1aOOPATOPHO-NIPAKTUYHMX 3AHATTAX IPOBOAUTH
PI3HOMAaHITHI €KCIIEPUMEHTAIbHI JOCTIIHKEHHS, 3MIHIOIOYM BUXI1JIHI MapaMeTpu MOJENI, TaKl sK:
MIOYaTKOBE IMOJIOKEHHs TiJIa, pO3TAaIllyBaHHs LIJ1l, TEOMETPUYHI pO3MIpHU Tija Ta I, MOYaTKOBA
HIBUAKICTh 1 KYT, @ TaKOX NPUCKOPEHHS BUIBHOIO MaJIHHS;, aHANI3yBaTH MEXaHIYHUN pyX Tuia,
KUHYTOTO MiJi KyTOM JI0 TOPM30HTY; Ha OCHOBI CTBOPEHOi KOMII IOTEpHOI IMITalliifHOT Mojeni
pO3B’sI3yBaTH CKJIAAHI 3aJadyl MPaKTUYHOIO 3MICTY; JOCHI[DKYBaTH MEXaHIYHUN pyx Yy
TMOTEeTUYHUX YMOBAX, K1 CKJIaIHO peaji3yBaTh Ha MPaKTHILL.

6. Komm’rotepHa Mojienb MpoleCcy MEXaHIYHOrO pyxXy TUla y TMOJI CHJIM TSOKIHHSA,
PO3IIISIHYTA Y JaHii CTaTTi, MOXKE CIIY)KUTH 3MICTOBHM NPHUKIAOM JUIS BCTYIY Y BUBUEHHS OCHOB
MaTeMaTHYHOTO MOJICIIOBAHHS, OCKUIBKM BOHA TIOEMHYE Yy COOl €JIeMEHTH MaTeMaTHIHOTO
MO/IEJIFOBAHHS, KOMIT IOTEPHOTO0 MOJETIOBAHHS, IMITAIIITHOTO MOJIEIIOBaHHS Ta OOYUCIIOBAIBHOTO
€KCIIEPUMEHTY, L0 J03BOJISIE HAOYHO MPOUTIOCTPYBATH LI MOHSTTS, CHUPAETHCS Ha HEOOX1THHIMA
MiHIMaJbHUHM piBEHb MIATOTOBKH 3 AMCHUILIIH «Buina MaremaTtukay, «®Dizukay, «Komm torepHa
TEXHIKa».

7. Komm’rorepHa peanizaunis MM, npencTtaBieHoi y JaHii cTaTTi, HE BpaXxoBYye €(eKTH,
MOB’s13aHI 13 PyXOM Tija y MIIJIBHOMY CEpPEIOBHII, IO CYTTEBO BIUIMBAIOTH HAa PE3yJIbTaTH
BUNPOOYBaHHA, ToMy JAaHa MM mnoTpebye MOAANBIIOrO JOCTIKEHHS, YIOCKOHAJEHHS Ta
PO3pOOKH BIAMOBITHOT METOUKH i BUBUEHHS.
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COMPUTER SIMULATION THE MECHANICAL MOVEMENT BODY

BY MEANS OF MATHCAD
Here considered the technique of using computer mathematics system MathCAD for
computer implementation of mathematical model of the mechanical motion of the physical body
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thrown at an angle to the horizon, and its use for educational computer simulation experiment in
teaching the fundamentals of mathematical modeling. The advantages of MathCAD as environment
of implementation mathematical models in the second stage of higher education are noted. It
describes the creation the computer simulation model that allows you to comprehensively analyze
the process of mechanical movement of the body, changing the input parameters of the model: the
acceleration of gravity, the initial and final position of the body, the initial velocity and angle, the
geometric dimensions of the body and goals. The technique aimed at the effective assimilation of
basic knowledge and skills of students on the basics of mathematical modeling, it provides an
opportunity to better master the basic theoretical principles of mathematical modeling and related
disciplines, promotes logical thinking development of students, their motivation to learn discipline,
improves cognitive interest, forms skills research activities than creating conditions for the effective
formation of professional competence of future specialists.

Keywords: using MathCAD; computer simulation; computer modeling; mathematical
model; math modeling; methods of teaching; the mechanical movement of the body; computer
experiment; systems of computer mathematics; MathCAD

®aeranToB JI. A., AHTOHEII A. B.

IMosTaBckasi rocyiapcTBeHHasi arpapHas akaaemus, [loaraBa, Ykpauna

KOMIIBIOTEPHOE MOJAEJIUPOBAHUE MEXAHHUYECKOI'O JBUXEHUSA
TEJIA CPEACTBAMUW MATHCAD

PaccmarpuBaeTcsi NpUMEHEHHE CHCTEMbl KommbioTepHol wmarematukn MathCAD  mis
KOMIIBIOTEPHOW peanu3alMyd MaTeMaTHYeCKOM MOJENU Ipoliecca MEXAaHUYECKOro JIBMXKEHUS
(bu3nyeckoro Tena, OPOLICHHOTO MO YIJIOM K TOPU30HTY, U €€ HCIOJIb30BAHMUE ISl MTPOBEICHUS
y4eOHOr0 UMHUTAIMOHHOTO  BBIYMCIMTEIBHOTO JKCIEpUMEHTa Mpu OOyYeHUUM OCHOBaM
MaTemMaThuueckoro mozenuponanus. OTmedensl nmpeumyiiectsa cucreMbl MathCAD, kak cpezsl
peanu3anuu y4eOHBIX MaTeMaTHYeCKUX MOJIelel Ha BTOPOM CTYNEHH BBICHIETO OOpa3OBaHMS.
OnucaHo co3gaHMe y4eOHOW KOMITBIOTEPHOW HWMUTAIMOHHOM MOJeNnu, KOTopas IO3BOJISET
BCECTOPOHHE aHAJM3UPOBATh IPOLECC MEXAHUYECKOTO [IB)KEHHUS Tella, MEHsS BXOJHBIE
napaMeTpbl MOJIEIN: YCKOPEHHME CHIbl TSDKECTH, HadalbHOE M KOHEYHOE II0JIOKEHHME Telna,
HA4YaJIbHYI0 CKOPOCTb M YroJI, FTEOMETPUUECKUE Pa3MePhI Tena U 1enu. Mcnonas3oBanue MeToauku
HaleJIeHO Ha 3 PEeKTUBHOE YCBOEHHE 0a30BbIX 3HAHUW, YMEHUN U HaBBIKOB CTY/IEHTOB IO OCHOBAM
MaTeMaTUYeCcKOro  MOJENMPOBaHUsS, MPEAOCTaBIAET BO3MOXXHOCTH  JIYYILETO  OBJIAJICHUS
OCHOBHBIMHM TE€OPETUYECKUMU TOJOKEHUSIMU MATEMAaTUYECKOTO MOJEIMPOBAHUSI U POJICTBEHHBIX
JTUCIUILTAH, CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS CTYACHTOB, MX MOTHBAIUH K
M3YYEHUIO JHUCUUIUIMHBI, MOBBIIIAET MO3HABATEIbHBIN UHTEpPEC, 3aUHTEPECOBAHHOCTh, (OPMUPYET
HaBBIKM HAayYHO-HCCIIEOBATENILCKOW JIEATENbHOCTH, YeM CO3JIaeT YCIOBUS s 3(P(PEKTUBHOTO
dhopmupoBanus TPo(HECCHOHATHEHBIX KOMITETSHITNN OYIyIUX CTIEIIHATHCTOB.

KawueBble caoBa: wucnonb3oBanune MathCAD; uMHTalMOHHOE  MOJICIMPOBAHHUCE,
KOMITBIOTEPHOE MOJICJIMPOBAHME; MaTeMaThyeckas MOJellb, MaTeMaTH4ecKoe MOJEIMPOBAHUE;
METOJIMKA OOYYCHHs; MEXaHUYECKOE JIBIDKEHUE Tella; BBIYMCIUTENbHBIN dKCIEPUMEHT, CHCTEMbI
KoMmIbioTepHO# Matemaruku, MathCAD.
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YIK 378.141

Hlepouna O. A.

KuiBcbkuii HanioHAJbHUI yHiBepcuTeT OyAiBHUUTBA 1 apxiTekTypu, Kuis,
Ykpaina

BUBIP 3ACObIB CTBOPEHHA TECTOBHUX IIUTAHB /UT 1 MOODLE
DOI: 10.14308/ite000623

V nHawux 3axnadax oceimu wupoko2o nowlUpeHHs Habyia cucmema YnpaeiinHi HAGYAHHAM
Moodle. Bona mae noenog)ynxkyionanehuti HaoOip 3acodié 011 NIOMPUMKU 8CIX CKIAOOBUX
HABYAILHO20 Npoyecy, 8 Momy YUCII OOCKOHALY NIOCUCMeEMY Mecmo8020 KOHMPOIIO, WO HAOAE
Kopucmysauam 6azamo @yHKyionanbHux modxcaugocmeti. OOHAK 360pOMHOI0  CMOPOHOIO i
VHIBEPCANbHOCMI € CKIAOHICMb IHmMep@elicy, wo pooums cmeopeHHs mecmosux NUMansb 61ACHUMU
3acobamu naamgpopmu Moodle oocumv mpyoomicmxum. /[ cnpowjenus i npUBUOUEHHs Yb020
npoyecy po3pooieni 306HIUHI NPOSPAMHI 3ACo0U, AKI 0036015I0Mb CIMBOPIOEAMU MeCMO8i NUMAHHSL
ma imnopmysamu ix ¢ Moodle 3 suxopucmannam cmanoapmuux gpopmamis, nepesaxcro GIFT i
Moodle XML. B cmammi nagedeno 02510 n’samu 0e3KOUMOBHUX NPOSPAMHUX 3Ac00i8. uabloHie
Mikko Rusama, William Clarke College, Eoin Campbell ma xoumsepmopie B. /[soposenkxa i P.
Oguinnikoga, fKi 0awmb 3M02Y CMEOPIO6AMU MeCcmo8i NUMAHHA 3 eleMeHmamu 2pagiku,
MamemMamuyHumu ma Ximiunumu gopmynamu 'y pedakmopi Microsoft Word abo enacnomy
MeKCmogoMy pedakmopi. 3pobieHo IX NOpPIGHANbHUL AHANI3 34 Kpumepiamu: npocmoma
BUKOPUCMAHHS, 3PYYHICMb 88e0eH s meKcmy i epagiku, QyHKYioHanbHi Modicaiusocmi. /s subopy
Kpaujo2o 3 HUX 8UKOPUCMAHO Memoo aHarizy iepapxii.

Knrouoei cnoea: Moodle; cmeopenns mecmogux numans; Memoo ananizy i€papxii.

IlocranoBka 3amaui. IcropuyHO KOMI'OTEpHE TeCcTyBaHHS Oylo0 OJHMM 13 MEPIIUX
3aCTOCYBaHb KOMIT'IOTEPHMX TEXHOJOIIM B OCBITI, aje BOHO 1 3apa3 3ajJMIIA€ThCA OIHHUM i3
HanouIb eeKTUBHUX. JIJI1 KOMII'FOTEpPHOrO0 TECTYBaHHS CTBOPEHO Oe3fid MporpaMHuX 3acoOiB,
aJie Hal3pyuHIIIUMU 11 BUKOPUCTAHHS € Ti, [0 PO3MILIYIOTECS B Mepexi. 3 iX JIOMOMOroIo 1 came
TECTYBaHHs, 1 aHali3 HOro pe3yibTaTiB MOXHa MPOBOAUTH 0€3 1HCTANALII OJHUX MporpaMm Ha
Oynp-skoMy mifgKiaroueHoMy a0 IHrepHery komm’iorepi. Cepen Takux 3aco0iB HalOUIBIIOTO
NOIIMpPeHHs B YKpaiHi i y cBiTi HaOyna cucrema yrnpasiiHHs HaB4aHHsIM Moodle [1]. Bona nHanae
BUKJIa/lady MOBHUN HaOlp IHCTPYMEHTIB JIs MPOBEAEHHS HABYAJIbHOTO MPOIECY, B TOMY YHCIi
PO3BHHYTY 1 IOCKOHATY CHCTEMY TECTYBaHHS, OJTHAK, SIK 3aBXIU B MOAIOHIX BUTIAIKAX, 3BOPOTHOIO
CTOPOHOIO YHIBEPCAIBHOCTI CUCTEMH € CKIIAIHICTh 11 iHTep(eiicy, 10 pOOUTh CTBOPEHHS TECTOBUX
MATaHb BIAacHUMHU 3acobamu miatgopmu Moodle nocuts Tpymomictkum. Ha mracts, B8 Moodle €
MOJKJIUBICTh IMIIOPTYBATH TECTOBI MUTAHHS, CTBOPEHI 3a JOMOMOIOI0 30BHIIIHIX, MPOCTIMIMX 1
3pYYHIIIUX Yy BHUKOPUCTaHHI TNPOTPaMHUX 3aco0iB, IO JO3BOJISIE 3HAYHO CHPOCTUTH 1
MPUILIBUIMINTY 1eH mporec. OCKIIbKUA KIIbKICTh TECTOBUX MHUTaHb B OJHOMY KypCl Ta KUIbKICTh
CaMHX KypCiB Ha CaiiTi HABYAJILHOTO 3aKJIa/ly MOKE BUMIPIOBAaTUCS COTHSIMHU, BUOIp TakMX 3aco0iB
Ha0yBa€e OCOOIMBO BaXXITMBOTO 3HAYECHHS TOMY, IO BiJl HHOTO 3QJICKUTH €KOHOMIS TIparli BETUKOL
KUTBKOCTI JIFOJIEH, OTKe ¥ yCIIIIHICTh BUPILICHHS 3aj1a4 iHpOpMaTH3allii OCBITH B3araii.

Bubip nporpamuux 3aco0iB € TUIIOBUM MPUKIAZAOM 3aaul OaraTOKpUTepiallbHOrO BUOODY,
TOMY /7151 11 BUPILIICHHS MOKHA 3aCTOCYBATH METO/]I aHaJli3y iepapXiii [2], sskuil 103BOJISIE€ PO3AUTUTH
110 33/1a4y Ha JIBl CKJIaJ0BI1 (7[Ba €Tamu): MonapHe MOPIBHSIHHS CaAMUX KPUTEPIiB 3a X BaXKIUBICTIO
JUIE Hac Ta TONapHEe TMOPIBHSAHHA CaMUX IPOrPAaMHHMX 3acO0iB 3a KOXHHM 13 IIUX KPHUTEpIiiB.
IlepeBaroro 1pOro MeTony € T€, L0 HAa KOXKHOMY €Tall OLIHKM OJHOrO €KCIlepTa, HalpHuKial,
aBTOpa IHOTO JOCTIIKEHHS, MOXYTh OyTH JIETKO CKOPUTOBaHiI a00 JOIOBHEHI OIIHKAMU I1HIIHUX
eKCIEPTIB A NPUHHATTA OOIPYHTOBAHOIO KOJIEKTUBHOI'O DIIIEHHS B KOXHOMY KOHKPETHOMY

© [lepouna O.A.
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BUMAAKy. Takwil MiAXil JOCHTHh YCIIINITHO BHUKOPUCTOBYETHCS B TEOpii Ta MPaKTUIl MPUAHSATTS
pimeHs y Oaratbox c¢epax IOACHKOI isSUIBHOCTI, OJHAK Y Taly3i OCBITM BiH MOKH IO
3aCTOCOBYETHCS JOCHUTH PiaKo [3, 4].

MeTow cTaTTi € TMPOBECTH OINIAJ 1 MOPIBHSUIBHUN aHami3 MpOrpaMHHUX 3aco0iB Juis
CTBOPCHHS Ta IMIIOPTY TeCTOBMX IuUTaHb B Moodle Ta BuOpatu Kpamwuii i3 HUX 3a JIOIOMOTOIO
METOJly aHaJi3y iepapxii.

Buxkiaax ocHoBHoro marepiaay. Sapo miarpopmu Moodle mae 3acobu mys iMmopry
TeCTOBUX MuUTaHb y hopmarax: Aiken, Blackboard, Examview, GIFT, Missing word, Moodle XML,
WebCT Ta BOynoBani Bianosiai (cloze) [5]. B Hamomy mociipKeHHI M 0OMEXKHUMOCH PO3TIISI0M
0E3KOIITOBHUX MPOTPaMHUX 3ac00iB, SAKi JO3BOJIAIOTH CTBOPIOBATH Ta iMmopryBatd B Moodle
MpeACTaBiIeHl y 1ux (opmaTax TECTOBI IMUTaHHA, IO MOXYTh MICTUTH €JeMEHTH TrpadikH,
MaTeMaTH4HI Ta XiMi4H1 (OPMYIIH TOLIO.

Y uvacu Moodle 1 6yB gocuth mommupenum pospobnenuid Mikko Rusama i motim cyrTeBO
BrockoHanennit J[. Ilynuainnm mabion Word [7], mo 103BOJSIB CTBOPIOBATH y IBOMY
MOIIMPEHOMY TEKCTOBOMY pelakTopi Ta immopTyBatu B Moodle 1 y crnenianbsHO CTBOPEHOMY IS
uporo opmati GIFT with pictures tectoBi muTaHHs, 1110 MICTITh TEKCT, rpadiky ta dpopmymnu. s
IIbOI'0 €JIEMEHTaM TEeCTOBHX IHMTaHb Tpebda HagaTH BIANOBITHUX CTWIIB: BonpMnoocBulboop,
BepnviiOmeem, HesepnoitiOmeem Tomo (Ha puc. 1 ix MoxHa Oa4UTH y KOJIOHIII 3J1iBa).

SIkuio, HampukiIaa, HEOOX1JHO BBECTH BEJIMKY KUIBKICTh TECTOBHX NHHUTaHb TUILY Bubip i3
MHOJCUHU, TIO MICTATHCS B €JIEKTPOHHOMY JOKYMEHTI, /I¢ KOXKHE TMHUTaHHS Ta BapiaHT BiAMOBiAi
Hamucasi 3 ab3aily, TO Mpy BUKOPUCTAHHI LILOTO MIA0JIOHY MOXHA CIIOYaTKy HagaTH BCiM ab3aram
HaOIBII TOMMPEHOTO TYT CTHIIO HesepHuiiiOmeem, a IOTIM 32 JOTTIOMOTOI0 KHOTIKH KOTTiFOBaHHS
dopmary ¥ cxomitoBatu ctuni BonpMuoocBwibop i BepnwviiiOmeem Ha BilmoBigHi a63alu TEKCTY.
ToOTo MiAroTOBKa TECTOBUX NMUTaHb A0 iMnopTy Moodle nmotpedye Tpimiku OiIblIe, HIXK JIBa KIIKU
MUIIKY Ha OJHE MUTaHHS.

i Qaiin Opaeka Bwa Bcraska @opmar Cepenc  TaBnwua Oxno  Cnpaeka [Mnail Pyta  Adobe PDF
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Puc. 1. llabron Word eio Mikko Rusama.
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Ha >xanp, cyuacHi Bepcii Moodle 2 i 3 Ounblne He mMATPUMYIOTH I1bOTO (GopMmary. Tomy
aBTOPOM IIOTO JIOCHIDKCHHS Oylia 3amovaTrkoBaHa po3poOka HoBoro mabmony Word s
CTBOPEHHSI TECTOBHX IMUTaHb. PO3BUTOK IBOTO MPOEKTY MOXHA IPOCIiAKYBaTH y [8], e MOXHa
MOOAYUTH XOPOIIYy UTIOCTPAII0 TOrO, SK 3IIACHIOETHCS pPO3poOKa BUILHOTO IMPOTPAMHOTO
3a0e3nedYeHHs CIIJIbHUMU 3YCHUJUIIMH MIKHAPOHOI CIUIBHOTH KopucTyBadiB Moodle.

y KIHIIEBOMY MiJCYMKy HOBUH IIa0iioH OyB YCHIIIHO CTBOpeHHMH [9], HaBiTH y KIIBKOX
Bepcisx. 30KpeMa Bepcis, 3anpornoHoBaHa [1. MoyiokoBUM, JO3BOJISIE CTBOPIOBATH TECTOBI MUTAHHS
B crangaptHux ¢opmarax GIFT 1 XML, mo pnae 3mory iMmmopryBatd ix B Moodle 6e3
BCTAaHOBJICHHSI Ha TUIATQOPMI KOAHUX JOJATKOBUX IUIariHiB. Takwii pe3ysbTaT JOCSTAEThCS 32
paxyHOK TOTO, IO rpadidHi eTeMeHTH, SKi BXOJATh A0 CKJIaay TECTOBUX MUTaHb, KOHBEPTYIOTHCS
mrabioHoM y tekcroBuii opmar base64 [10], mo ompanpoBye rpadiky sk Tekcr. IHma Bepcis
[[LOTO MIA0JOHY MPAIOE 31 cTaHAapTHUMU rpadivaumu ¢aiinamu, ajge morpedye BCTAHOBICHHS B
Moodle crBopenoro XK.-M. Benpinom i moaudikoBanoro B. TaOynmmkom marina GIFT with
medias format [11].

ITepeBaroto dopmary base64 € Te, mo HOro BUKOPHCTaHHS [030aBiss€ HEOOXIAHOCTI
BCTaHOBJICHHsS Ha 1utatdopmi Moodle nogaTkoBux IIariHiB, a HEIOIIKOM — T€, 10 300paKEHHS B
poMy (popmati He KeHIyloThbCs 1 MAlOTh Ha TPETHHY OUIbIIMK 00cAT, HIK IIi cami 300paKeHHs B
rpadiunux ¢aitnax. Tomy Bukopucranus base64 e nouinbHUM, KO rpadivyHi €JIEMEHTH B TECTaxX
HE TOBTOPIOIOTHCS 1 MarOTh HEBEIMKHI 0Ocsr. B iHIIMX BHUIagkax Kpaiie BUKOPUCTOBYBATH
cranaapTHi rpadiuni daiinu ta miaria GIFT with medias format.

Jlemo ckpomHinn MoxiauBocTi mae mabion Word [12] (puc. 2), cTtBopenuit daxiBisamMu
William Clarke College (ABctpauisi). Bin ekcioprye cTBOpeHi B HboMy nuTaHHS B ¢popmar XML.
[Tpu upoMy rpadiuni 300paskeHHs (SKI MOXHa BCTAaBJIATU TIIbKU B MHUTAHHSA, aje HE Y BIAMOBiJI)
MPECTaBISIOTHCS BUKIIIOYHO Y hopmarti base64.

w & 0- 80w - I (=

m Moodle Quiz TnasHaa Beraska PasmeTka cTpaHMusl Ceuinkn Pacceinkmn PeUeH3IMpOBaHNE Bua PaspaBoT4mk Haacrpoiku & e
- ) T = 5 iz =1 3] )
= 8 ¥ JF @ @ o o= & v = B @ B ¢ % 7 ©
Multiple Matching Don't Shuffle  Mark as True False Missing Mark Missing = Mumerical Mumerical Short  Essay Paste Question Question Comment (not  Check Export
Choice Answers  True/False Statement Statement  Word Word Tolerance  Answer Image Name Feedback imported) Layout to XML
MoodleQuiz
-

WriteQuestionCategoryHere/TopicQuizNamehere

Images are automatically uploaded to your course files to a folder called “ImagesforQuizzes”, subfolders
will be made for the category and subcategory (subcategory is optional — remove the [TopicQuizName)
you type in the header above.

1. The image below is an example of

F.3 All Courses My Courses My Moodle College Links Staff Zone

WCC Moodle » Crash Test Dummy » Files » Images_forQuizQuestions » WriteQuizCategoryHere

Navigation

E Storyboarding
& Design

& Fun Stuff

Question Names (titles) are optional. You NEED them for any question that is longer than two lines, or
Moodle will not import the question. Yes... this Question Name is way too long...
Feedbackneeds to go after each question. At the moment it only works for the entire question — not after each answer
choice.

w omn A

This is a comment. It doesn't get imported by Moodle. You must provide at least two questions and three
Crpatnua: 1 w32 | Yvcno cnos: 268 | 0 aHrAwAckuil (AscTpanms) | = | \'@Eﬁ B EE 110% 'Zfil [} (+)

Puc. 2. lllabron Word 6io William Clarke College.
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[le omuu mab6mon Word, mo mparigoe 3 ¢popmarom XML, ctBopuB Eoin Campbell [13]. Ha
BIIMIHY BiJl PO3IJSIHYTHX BHIIE INAOJIOHIB, BiH J03BOJISIE HE TiIBKU iMmopTyBaTH B Moodle
ctBopeni y Word tectoBi nuTtanHs, a it imnoptyBatu y Word TectoBi nutanss 3 Moodle. OTxe BiH
MOXe OyTH 3acTOCOBAaHUWM, HANPUKIAMI, IS TOr0, 100 TEPEeHECTH TECTOBI NMHUTAHHSA 3 OJHI€l
maTdopMu Ha iHmy. J[pyra BIAMIHHICTH IIbOTO IIAOJIOHY BiJ JBOX IOINEPEAHIX MOJATAE B TOMY,
o B 1okymMeHTi Word pi3Hi eIeMEHTH TeCTOBUX MUTAaHb (TMUTAHHS, IPAaBUIbHI i XHOHI BIIMIOBIII,
KOMEHTapi BUKJIQJIa4yiB TOIIO) BIAPI3HIAIOTHCS HE CTWISAMH, @ TUM, SKY KIITHHKY B TaOJHIII BOHH
3aiiMaroTh. e MokHa OaunTH Ha puUC. 3, ¢ HA3BU TECTOBUX MUTAaHb BUKOHAHI CTHIIEM 3a20/1080K 2,
a BCS TAOJMI, [0 MICTUTh PEIITY €JIEMEHTIB TECTOBOTO MUTaHHA — cTuieM OoObiunbiii. TEKCTOBI
MUTAHHS MOXYTh MICTUTH rpadidai 300pakeHHs, a Takox cTBopeHi y MathType dopmymnu, ski
nepes; iMIOPTOM TOTPIOHO TIEPETBOPUTH HA 300pa)KCHHS 3a JONOMOTOK) HAasBHHX B CaMOMY
11abI1oHi 3aco0iB.

OueBUAHO, WIO TMIArOTOBKAa TECTOBUX NHUTaHb Yy (opMi Takux TaOJIHWIb € JIOCHTh
TPYJOMICTKHM 3aHSTTSM, IO HABPSA UM A€ MOKJIMBICTH ICTOTHO MPHIIBHIIIATUA 1 CHPOCTHTH
IpoOIleC CTBOPEHHS TECTOBHX NHTaHb B IOPIBHSHHI 3 3aCTOCYBaHHSM BIIACHOTO iHTepdeiicy
cydacHux Bepciii Moodle.

[le omuH 3aci® IMIOPTY Ta €KCIOPTY TECTOBUX NuUTaHb A Moodle Ha 6a3i TEKCTOBOTO
penaktopa Word po3pobus B. /IBopoBenko [ 14]. Lle koHBepTOp, 1110 MOYKE NIEPETBOPIOBATH TECTOBI
nuTaHHs 3 rpadikoro 1 popmynaamu, CTBOpeHUMH 3a ronoMoror Microsoft Equation, MathType i
OMML 3 dopmary ACT-mecm y dpopmar Moodle XML mnst ix nmomanemoro immopty B Moodle i
HaBIIAKu — ekcroproBani 3 Moodle nutanus B popmari Moodle XML neperBoproe B hopmar ACT-
mecm 1A X penaryBanas y Word.

3aronosok 2 Quesﬁon 01 (Tﬂ
Type a TruelFalse statement here. True or False? TF
# Answers Hints/Feedback Grade
A | True 100
B. | Falsd
General Feedback:

Swap True'and 'False'to put the right answer first. Do not include

hints/feedback.
OBEMHBIA
Saronosoic 2 Question 02 (MC)
Type Multiple-choice question here McC
_____ # Answers Hints/Feedback Grade
A | Right answer 100
B. | Wrong answer 1 0
C. Wrong answer 2 0
D- | Wrong answer 3 0
Correct Feedback: Correct well done
Incorrect Feedback: No, try again
General Feedback:
Replace ‘Right answer’ with the correct answer, and each 'Wrong
answer with a plausible alternative. Add hints or feedback for each
wrong answer too.

OBEMHEIA

Puc. 3. lllabnon Word 6io Eoin Campbell.

113



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 1 (30)

[Ticns BcTaHOBICHHS KOHBepTepa B pepakTopi Word 3’sBisieThest HoBa Bkiaaka Moodle (puc.
4), 110 MICTUTD KHOTIKH IS 3[IHCHEHHS BIAMOBIAHUX MEPETBOPEHH (popmMaTy.

VY dhopmati ACT-mecm €IeMEHTH TECTOBOTO ITUTAHHS PO3PIZHAIOTHCS 3a JOIMOMOTO0 MITOK. B
HAIIOMY MpPUKJIAAI MiTKa /. TO3Ha4yae Ha3By MUTaHHA, S: — HOro TekcT, +: i - — BIJAMOBITHO
MpaBUJIbHI Ta XMOHI BIAMOBIMI, Mt — OmiHKY 3a 3aMoBYYBaHHAM (3a 10-0anpHOIO MIKaloM0). Y Hac
mt = 0,2, ToMy 3a 3aMOBYYBaHHSIM ITPaBUJIbHA BiIIOBI/Ib HA 1€ MUTaHHS Oyze oliHeHa B 2 Oanu.

Ha Bigminy Big ma6mona Mikko Rusama, ne mokHa 3amatu AOBUIBHI MPOICHTH 32 KOXKHY
NPaBUJIbHY 1 HENPABWIBHY BIAMOBiIb, TYT 32 KOXKHY 3 7 IPaBUJIBHHUX BIAMOBIZCH HAPaXOBYETbCS
100% / n GaniB, a 3a koxHY HenpaBuibHy — -100%. ToOTo BUOIp x0oua O OHI€EI HEMPaBUILHOT
BIJINIOBI/Ii OOHYJIsIE€ pe3yNIbTaT LbOTO MUTAHHS, 1110 HE 3aBX/IU BIAMOBiIae Oa)KaHHIO BUKIAgaua.

HaromicTe 11eii koHBepTOp, 5K 1 Bepcis mabnony Bix I1. MomokoBa, 103B0OJIIE IEPEHOCUTH 3
Word y Moodle nesixi mapamerpu popMaTyBaHHS TEKCTY, 30KpeMa BUAUICHHS KUPHUM HIpU(TOM
Ta KypCHUBOM.

H -0 = ﬂr:op @, :n; S ACT.docx - Word YEiiTH [5al = O
Dain D(HEIEH| Berasne | Koncrpy | Maker | Mocwna | P|:|3cL-1m| Pevensy I'In:-,a,aHH| Ha,a,l'i'_-,r,.q-| Moadle Q Jonamor 'g_ CRinsHUA gocTyn
2 = i) @
2k LY
Mogrotoewte daitn Hactpoidkn  Cospate daiin Word Ha o]
AnA zarpyskq B Moodle ocHoee daina w3 Meodle  nporpamme
Jkcnopt & Moodle MmnopT w3 Moodle Cnpaeka ey
I.|-§-|-1-|-2-|-3-|-4-|-5-|-E~-|-.7-|-E-|-9-|-1-:-|-11-|-12-|-1]-|-14-|-15-|-1€~-|-0-|-13-| -

:- I: Mpo depza; mt=0.2

o

7 S: AK X0aWTh bep3b?
N +; N0 ropM3oHTani

= +: N0 BepTUKanNi

- +: M0 JiaroHani

- -1 nitepoto I

CtopiHealizl KinekicTe cnigs 20 [Ii‘ YEpaIHCBES @ ’?‘s- - ] + 100%

Puc. 4. Konsepmep mecmosux numans ois popmamie ACT-mecm — Moodle XML.

KpiM posrnsiHyTux BuIe MIa0i0HIB, 10 BUKOPUCTOBYIOTH Microsoft Word, mist ctBopeHHS
TECTOBUX MUTaHb 3 rpaikor0 MOKHA CKOPUCTATUCS TaKOXK po3polieHuM P. OBuiHHIKOBUM odiaiiH
XML-kouBepTepom [15]. Bin 3ano3uuye ¢opmar BBOJY TECTOBHX MHUTaHb Y B1JIOMOTO OHJIANH
KoHBepTepa [16], anme iCTOTHO PO3MIUPIOE HOrO MOXKIUBOCTI, OCKIJIBKH JIO3BOJISIE BCTaBISTH B
MATAHHS 1 BIAMOBIII ﬁaq)ixy, 10 KOHBEPTyeThes B (opmar base64 (puc. 5). Jlns mporo tpeda

HAaTHCHYTU KHOMKY k—=J, oOpaTu Ha JOKanbHOMY KoMI'toTepi (aiiin 300paXkeHHs, BigpeaaryBaTH
Horo po3Mip, a MoTiM BKa3aTH MICII€ PO3TAllyBaHHS 300pakeHHS y TeKcTi nutaHHsA. Ha xainp, Ha
BimMiHy Binm Word um BrmacHoro pemakropa Moodle, 1ieii koHBepTep HE Ja€ 3MOTU BCTaBISITH
300paxkeHHs OUIBLI MIBUJAKHUM 1 3pyYHUM CHOCOOOM — IUISXOM KOIIIOBaHHS depe3 Oydep oOMiHY
abo mepetsaryBaHHs (ailiy 300pakeHHS MUIIKO. ToMy 1HKOJIM MOKe OYTH OUIIBHUM CIOYaTKy
CTBOPMTH 32 JOIIOMOT00 LIUX KOHBEPTEPIB JIMILE TEKCTOBY YACTUHY TECTOBHX IHUTaHb, a rpadiky Ta
(dbopmMynM B HUX AOAATH Mi3HiIIE, KOPHUCTYIOUUCH BIACHUM PEJaKTOPOM TecTOBUX nmuTanb Moodle.
Tam, 1e € MOKIUBICTh BCTaBJIATH 300pakeHHS depe3 Oydep oOMiHY, MOCTAa€E MUTAHHSA, K Y
Hail3pyuHimmii croci® komitoBatH iX y Oydep 3 exkpany. [[ng mporo Mo)kHa BUKOPUCTATH
iHCcTpyMeHT Hoorcuyi, mo 3’siBuBcst y Windows 7. Ille 3pyuHimii iHCTpYMEHTH, HE TUIBKH IS
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«BUPI3aHHS» 300pa)Ke€Hb 3 €KpaHy, a W JUIA iX MOJAJIBIIOr0 pelaryBaHHs HaJalOTh OE3KOIITOBHI
nporpamu Screenpresso [17], LightShot [18], Greenshot [19], DuckCapture [20], Jing [21], a Takox
1atHi, ane Hegopori Snaglt [22] 1 PicPick [23].

' ™
Adobe Flash Player 11 (=] B ez

®aiin MNpocmotp  Ynpaenewwe Cnpaska

multichoice

Komit nens mwaiinosmii?

matching
1. Becuow

numerical
2. Mmoo

. shortanswer
3. mitom

Answer: 3

truefalse

KaTeropua

[<img0-tepss. jpg=] Ik xomuTe dep3s?
1. mo ropuszoHTam

2. mo BepTHEam

3. 1o giaroHami

4. miteporo T’

Answer: 1/2/3

Konu geHe HailgoBwmnia?
Konw geHb HaRaOoBWWAT

(] eecon
[[] aumon
niToM

multichoice

Ak xopgntb Gepas?
[<img0-thepab.jpg>]Ak xoanTs depas?
no ropuacHTani

no eepThkani

no giaroxani

() nitepoia [

multichoice

Bcero sonpocos: 2 - 2 npaguNbHbIX

Puc. 5. Ognaiin XML-xousepmop P. Oguinnikosa.

o0 cepex pO3TISAHYTHX BHUIIE 3acO0IB CTBOPEHHSI TECTOBUX INHTaHb BHOpATH Kpaiui,
CKOPUCTAEMOCh METOJIOM aHalli3y iepapxiil. Ha puc. 6 HaBeneHa MpornoHOBaHAa HaMHU CTPYKTypa
iepapxiunoi Mojeni BuOOpy, a B TaOJ. 1| — HamIl OIHKU MOIAPHOTO TOPIBHSHHS BKa3aHUX y HIiA
KpPHUTEPIiB Ta po3paxoBaHi Ha X OCHOBI JIOKaJIbHI IPIOPUTETH KPUTEPIiB Ui

u .
U =——, i=1n,
DU
i=1
Je U, — cepelHE TEeOMETpPUYHE 3HAUUMOCTEH i-TO0 KPHUTEpilo, ajj — pe3yabTaT MHOPIBHSIHHS

BaXKJIUBOCTI I-T'0 Ta -r0 KPUTEPIiB:

a TaKOX 1HJIEKC y3ro/keHoCTi [V, mo nae iHpopMalliro mpo CTYIiHb BIIXWICHHS BiJl Y3TOKEHOCTI
(omHOCTARHOCTI),
1y = Zo =0
n-1
e Amax — HaMOUIbIIIE BJIACHE 3HAYCHHS MATPHUINl TIOMAPHUX IOPIBHAHb, IO OOYHCITIOETHCSA 3a
dbopmyoro
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n n
ex = DU D8
[

Jlnst OLTBIII TOYHUX BHCHOBKIB OOYHMCIIOIOTH BIIHOIIEHHS y3roukeHocTi (BY), mo mopiBHIOE
iHekcy ysromkenocti (1Y) nmoxiseHoMy Ha CEpeaHIO y3TOKEHICTh BUMIAJIKOBOT MATPHIIl TAKOTO K
nopsiaky — IVB [24, c. 39]:

v=_2r
IVB

Benmnuuna BY, mo He nepesepurye 10%, BBa)xaeTbCsi XOpPOIIMM MOKa3HUKOM. B peskux
BUIIAJIKaX JOMYCTUMUM BBaxaroTh BY mo 20%. IlepeBuinieHHs MUX 3HaY€Hb CBIIYUTH PO TE, IO
BHCHOBKHU €KCIIEPTIB, a MOXE M yCIO TIOCTAaHOBKY 3ajadi, B TOMY YHCJII i MPOTIOHOBAHY 1€papxito,
BapTO MEPETIISTHYTH.

Bubip 3acoby cTBOpEHHS
TECTOBMX NUTaHb

3py4HiCcTb BBEAEHHS

[MpocTtoTa ) ®yHKLiOHanNbHI
TEKCTY rpagoikm

LLabnoH LLa6noH LLa6noH KoHBepTep XML-
Mikko William Clarke Eoin ACT-Tect — KOHBepTep
Rasama College Campbell Moodle XML OBuiHHiKOBa

Puc. 6. Cmpyxmypa iepapxiunoi modeni 6ubopy 3acobié cmeopeHHs
mMecmosux NUMaHs

Tabnuys 1.
Po3paxyHoOK J10KaIbHHX NPiOPUTETIB KPUTEPIiB
Kpumepii i\] 1 2 3 ﬂ.omﬂbHW
npiopumem ui
[Ipoctora 1 1 0,33 1 0,2
3py4HICTh BBEJICHHS 2 3 1 3 0,6
@DyHKIIOHATHHI MOMXKJIUBOCTI 3 1 0,33 1 0,2
max =3, [V =0

Kpurepiit 3pyunicmo 66edenns Mae Bi CKIanoBi: 3pyunicms 68edents mekcmy Ta 3pyunicme

. . . 1 1/3
66edeHHs epagiku, SKI MU MOKEMO OLIHUTH MaTPHIICI0 MOMApHUX IMOPIBHIHBb (3 uE Tomy

Horo jokajapHUM mpioputet Uz = 0,6 pO3MOAIIAEMO MiX ITMMU CKJIaJoBUMH B Tiporopiii 1 : 3. B
pe3ysbTaTi OJIEPKYEMO BEKTOP JIOKATBHUX NMPIOPUTETIB AJIS BCIX MOKAa3aHUX HA pHC. 6 KPUTEPIiiB:
(0,2; 0,15; 0,45; 0,2)T . TloriMm Ha OCHOBI pe3yJbTaTiB NOMAPHOTO TOPIBHSIHHS albTEPHATHB
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00YHCITIOEMO iX JIOKQJIBHI TPIOPUTETH 3a BCiMa KpUTEpisAMH. Pe3ynbratn po3paxyHKiB HaBEACHI B

Tabm. 2 - 5.
Tabnuys 2.
Po3paxyHoKk JIOKaJbHUX NMPiopUTETiB aibTepHATHB 3a KpuTepiem IlpocToTa BUKOPUCTAHHS
Anomepnamueu i\j 1 2 3 4 5 J?o;cafzbyuu
npiopumem pij
[ITa6101 Mikko Rusama 1 1 5 3 1 0,5 0,24
[Ta6mon W.Clarke College 2 0,2 1 0,33 0,2 0,2 0,05
[ITa6oH Eoin Campbell 3 0,33 3 1 0,33 | 0,33 0,10
Konpeprep ACT-tect 4 1 5 3 1 1 0,28
Kongseprep P. OBuinHiKOBa 5 2 5 3 1 1 0,32

Amax = 5,1; IV =0,024; IVB = 1,12; BY = 0,021

Tabnuys 3.
Po3paxyHok JIOKaJIbHHUX NPIOPUTETIB 32 KPUTEPieM 3PYyHHICTH BBEACHHS TEKCTY
Anomepnamueu i\j 1 2 3 4 5 J?OKaﬂbHuu
npiopumem pj
I1Ta6non Mikko Rusama 1 1 3 3 1 1 0,26
[ITa610u W.Clarke College 2 0,33 1 1 0,2 0,2 0,07
[ITa60n Eoin Campbell 3 0,33 1 1 0,33 | 0,33 0,09
Konseprep ACT-tect 4 1 5 3 1 1 0,29
Konseprep P. OBuiHHiKOBa 5 1 o) 3 1 1 0,29

Amax = 5,03; 71V =0,009; IVB = 1,12; BY = 0,008

Tabnuys 4.
Po3paxyHoK 10KaJbHUX NPIOPHUTETIB 3a KpUTepieM 3py4HicTh BBeIeHHs Tpaiku
Anemepnamueu i\j 1 2 3 4 5 j.IOKaﬂbHW
npiopumem p3j
IITa610H Mikko Rusama 1 1 3 1 1 5 0,24
[Ta6son W.Clarke College 2 0,33 1 1 1 5 0,05
[ITa6mon Eoin Campbell 3 1 1 1 1 5 0,10
Kouneprep ACT-tect 4 1 1 1 1 5 0,28
Konseptep P. OBuiHHIKOBa 5 0,2 0,2 0,2 0,2 1 0,32

Amax =5,17; 1V =0,04;, IVB = 1,12, BY =0,04

Tabnuys 5.
Po3paxyHok J1okanbHUX NpiopuTeTiB 32 KpuTepieM @YHKUIOHATbHI MOKJIMBOCTI
Anvmeprnamugu i\j 1 2 3 4 5 J?OKaJleuu
npiopumem pa;j
[ITa6x0H Mikko Rusama 1 1 3 5 5 3 0,24
[Ma6mon W.Clarke College 2 1033 1 1 3 3 0,05
[11a6noH Eoin Campbell 3 0,2 1 1 0,33 | 0,33 0,10
Konseprep ACT-tect 4 0,2 0,33 3 1 0,33 0,28
Kongseprep P. OBuiHHiKOBa 5 1033 | 0,33 3 3 1 0,32

Amax =5,48;1V=0,11; IVB = 1,12, BY=0,10
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Sk 6aunmo, B ycix Tabnusx 3HaueHHsa BY He nepesunrye 10%, oTke Halll 1aHl € JOCTaTHBO
y3roukeHIMH. Po3paxoBaHi B TaOJ1. 2-5 3HAYEHHS JIOKAJTLHUX MPIOPUTETIB MEPeHECeMO B Ta0II. 6,
1e 3a HopMyJIor

g; :Zpijui’j:l!_m,
i1

00YHCIMMO TTI00ANIbHI MPIOPUTETH ATBTEPHATHB Ta BIOPSJIKYEMO AbTEPHATHBH 32 3MEHIICHHSIM
IJI00AJBHOTO TIPIOPUTETY. AHAJIOTIUHI PO3PAaXyHKH JIJIi TECTOBUX MUTAaHb, 10 HE MICTATH rpadikw,
HaBesieH1 B Ta0u. 7.

Tabnuys 6.
Po3paxyHoOK r;100a1bHUX NPiOPUTETIB AJILTEPHATHB
=
> -
5| B Z =
= =
Kpumepii § 52 22| 2 E
= 2z 5 & E %
= = e £ 2
Q = > =
2 > S
o
3]
T nobanvnui
JloxanvHi npiopumemu npiopumem gi
Kpumepiis 0,20 0,15 0,45 0,20
[ITa6non Mikko Rusama 0,24 0,26 0,29 0,47 0,31
Konseprep ACT-Tect 0,28 0,29 0,24 0,09 0,22
Konseptep P. OBuinHiIKOBa 0,32 0,29 0,05 0,16 0,16
[ITa6on W.Clarke College 0,05 0,07 0,19 0,20 0,15
[Ta6s0H Eoin Campbell 0,10 0,09 0,24 0,07 0,15
Tabnuys 7.
Po3paxyHok rj100a;JbHUX NPiOPUTETIB aIbTEPHATHB /ISl TECTIB, IO HE MICTATH rpagiku
E -
ia]
Kpumepii § E = 2 E
o, 2 2 2 %
= (%‘ M o)
> =
iS)
I nobanvruii
JloxanvHi npiopumemu npiopumem gi
Kpumepiie 0,20 0,60 0,20
[I1a6mon Mikko Rusama 0,24 0,26 0,47 0,30
Konseprep P. OBuiHHIKOBa 0,32 0,29 0,16 0,27
Konseprep ACT-Tect 0,28 0,29 0,09 0,25
[[Ta6nor W.Clarke College 0,05 0,07 0,20 0,09
[ITa6a0H Eoin Campbell 0,10 0,09 0,07 0,09

BucHoBkmM. I3 1iux TabnuIe BUIHO, M0 HAWBUIIMK IIT00ATBHUN piopuTeT B 000X BHUITAJKAX
mae mabnon Mikko Rusama. Came ioro MokHa pEeKOMEHIyBaTH [JIi BUKOPUCTaHHS B IEPITY
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4yepry, Xxoua Jyisl TECTIiB, 110 HE MICTATh rpadiku, MOKHA TaKOK BUKOPUCTOBYBAaTH KOHBEPTEPH, SKi
MOCTYMAIOTHCS HOMY 30BCiM He Oararo.

Ha 3aBepmieHHs 1m1e pa3 BiJ3HAYMMO, [0 BHIIE HABEJCHO OIIIHKH aBTOpA Ii€i cTarTi. Ynutau
MOJK€ BHIIPABUTH a00 JOMOBHUTH iX CBOIMU BJIACHHMH OIlIHKAMH, a TAaKOX OI[IHKAMHU 1HIIMX
excrepTiB. J{Jsl 1IbOro KOXKHOMY 3 HHX TpeOa 3allOBHUTH BJIACHY MAaTPUIIIO MOTAPHHUX MOPIBHSIHb

AO 1 =1 2 .. k Toxui 3HayeHHS a@jj y HABEJGHMX BHUIIE (OPMYNAX PO3PAXOBYBATHMYThCS SIK
cepeiHi TeOMETPHYHI 3HAYCHHS OIIIHOK yCiX K eKcrepTiB:
K . o . —
a; = k\/aij(l)aij‘z)...aij‘ ' i=1n, j=1n.
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In our educational institutions Moodle learning management system became widely used. It
has a full-featured set of tools to support all components of the educational process, including a
developed test control subsystem that provides lots of features to the users. However, the downside
of its versatility is the complexity of the interface that makes creating test questions using Moodle
own tools rather time consuming. To simplify and speed up the process external software tools are
developed, that allow you creating test questions and import them into Moodle using standard
formats, mainly GIFT and Moodle XML. This article provides an overview of five free software
tools, templates of Mikko Rusama, William Clarke College, Eoin Campbell and converters of
Dvorovenko B. and R. Ovchinnikov, which allow creating test questions with elements of graphics,
mathematical and chemical formulas in Microsoft Word or own text editor. Comparative analysis is
made for criteria: ease of use, ease of entering text and graphics, functionality. To select the best of
them analytic hierarchy process is used.

Keywords: Moodle; creating quiz questions; analytic hierarchy process.

Hlepouna A. A.
KueBckuii HAIIMOHAIBLHBIA YHUBEPCUTET CTPOUTEILCTBA H APXUTEKTYPbI
BbIBOP CPEJICTB CO3JJAHUSA TECTOBBIX BOITPOCOB J1JIs1 MOODLE

B mHamumx y4ueOHBIX 3aBElEHUSX MIMPOKOE PpaclpocTpaHeHHe mpuolpena cucrema
yrnpapieHus: obydenneM Moodle. Ona uMeeT NOMHOPYHKIIMOHAIBHBIH HAOOp CpPENCTB IS
MOAJEPKKH BCEX COCTABISIIOIIMX Y4eOHOro Tpollecca, B TOM UHCIE Pa3BUTYIO TMOJCHUCTEMY
TECTOBOTO KOHTPOJIS. KOTOpash MPEJOCTAaBIISIET MOJb30BATEISIM MHOTO  (DYHKIIMOHAIBHBIX
BO3MOXXHOCTeHl. OnHako 0OpaTHOW CTOpPOHOW €€ YHHBEpPCaJbHOCTU SBISETCS CIOXKHOCTH
uHTEepdeiica, KoTopas [eNaeT CO3JaHHe TECTOBBIX BOIMPOCOB COOCTBEHHBIMH CpPEICTBAMU
mwiarpopmel Moodle noBonbHO TpynoeMkuM. Jlyiss ynpoIleHHst M YCKOpPEHMs 3TOro mpoliecca
pa3paboTaHbl BHEIIHHE IPOTPAMMHBIE CPEJICTBA, KOTOPBIE Jat0T BO3MOKHOCTh CO3/1aBaTh TECTOBbIE
BONPOCHl M UMIOPTHpOBaTh UX B Moodle ¢ uncnonap3oBaHHEM CTaHIAPTHBIX (HOPMATOB,
npeumymiectBeHHO GIFT u Moodle XML. B cratbe npuBeneH 0030p mnatu OecIuUIaTHBIX
nporpamMmubix cpencts: mabnonoB Mikko Rusama, William Clarke College, Eoin Campbell u
koHBepTopoB B. JIBopoBenko um P. OBUMHHHMKOBA, KOTOPBIE IO3BOJIAIOT CO37aBaTh TECTOBBIC
BOIMPOCHI C 3JIEMEHTaMU TpapuKH, MAaTEMaTHUECKUMH U XUMHUYECKUMH (OpMYJIaMU B pellakTope
Microsoft Word unu coOGCTBEHHOM TEKCTOBOM penaktope. [IpoBeaeH MX CpaBHUTEIbHBIA aHAIN3
[0 KPUTEPUSAM: IPOCTOTA UCHOIb30BaHUA, yI0OCTBO BBOAA TEKCTa M rpadukH, GyHKIIMOHAIBHBIE
BO3MOXXHOCTH. /{7151 BBIOOpA JTydlIero U3 HUX MCHOJIb30BaH METOJ] aHAJIU3a UEPAPXUH.

KaroueBsblie ciioBa: Moodle; co3nanue TECTOBBIX BOIIPOCOB; METO/ aHAJIN3a UePAPXUil.
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The article considers that the fastest way to include Ukraine into the global educational
system is to create conditions for widespread use of the Internet for training purposes, which is
considered the most perfect model of communication in the global information society. It is stated
that one of the most common and most convenient forms of distance learning for marine institutions
of higher education is electronic courses.

Their main advantage over traditional forms of education is to provide the conditions for
productive individual work of the students. It is shown that the problem of individual work is
particularly relevant for marine education, due to the specific schedule of the educational process,
including the presence of long-term shipboard training. It is defined the peculiarities of usage of e-
learning courses in Physics for training of the specialists of river and sea transport.

It is proposed the interpretation of the term "e-learning course in Physics" as an
information model of a specific topic or section of "Physics", which displays the oriented basis of
cognitive activity of the student, it provides organic and natural formation, regulates mental and
emotional processes, predicts the opportunities for educational tasks solving by offered means for
stimulating the development of personal cognitive capabilities.

The requirements for e-learning courses in Physics are determined and their advantages
over other innovative teaching methods towards the realization of methodological features of the
educational process are highlighted. The structure of e-learning courses in Physics is proposed and
the experience of e-courses using in Physics for bachelors of specialty "River and Sea transport™ is
described.

Keywords: information educational technologies, learning platform MOODLE LMS, e-
learning course.

Problem definition and its relationship with important scientific and practical tasks. In recent
years we have observed a reorientation effect: if previously (8-10 years ago) the development of
society, specifically its technical sphere, influenced the creation and implementation of information
technologies, then now these information technologies have an influence on the development of
society, implementing into all spheres of human activities, ensuring the spread of information flow
and creating a global information space.

The computerization of education is an integral part of these processes. Ukraine has actively
been involved in the formation of a new education system that is focused on integration into the
world educational information space. Accordingly, there are significant changes not only in theory,
but also in practice teaching techniques. Therefore, the issue of widespread information technology
usage in education has increased an interest in its study.

Modern information technologies make change and modernize the learning process. In
schools the USA, France, UK, Japan, Finland and other countries has developed a large number of
computer systems educational purposes.

Informatization of education is seen as a prerequisite and most important stage of
informatization of Ukraine as a whole, as the process of training people to full life in the

© Vasil Cherniavskyi
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information society. It is associated with providing areas of education theory and practice
development and use of modern information technologies aimed at realizing the goals of psycho-
pedagogical training and education.

Analysis of recent research and publications in which a solution of problem. Many modern
scholars (V.P. Bespalko, B.S. Hershunskyy, E.l. Mashbits, 1.VV. Robert et al.) show that the use of
information technologies in teaching promotes efficiency in the educational process of self-mastery
skills search and knowledge representation; general knowledge mastering techniques and strategies
of educational material; self-selection timetable training activities, organizational forms and
methods. The use of information technology in education highlighted in the works of V.Y. Bykov,
Y.V. Bulakhov, O.N. Bondarenko A.F. Verlan, V. Godin, A.M. Gurzhii, M.l. Zhaldak, Y. Beetle,
V.F. Zabolotniy, A.l. Dzundza, RM Dydkovskoho, Y. Doroshenko, G.A. Kazakov, G.N.
Kondratenko, A.N. Kondratieva, L. Kalinin, A.A. Mishchenko, N.V. Morse, L. Marine, L.E.
Petukhov, A.P. Pinchuk, O.V. Spivakovsky, A.S. Fedorchuk, A.V. Shestopal, V.P. Yurchuk, M.I.
Yakovlev and others.

Information and communication technologies are among the most important tools of the
educational process in the preparation of students of technical universities. While the process of
learning, there are new equipment, technology, communications. Therefore, training should be
focused on the amount of professional knowledge and skills, which is constantly changing and
growing. Thus, pedagogical and didactic tools of information and communication technologies
training should follow scientific and technological progress, and sometimes even be able to predict
its trend is intensified and modernized in time.

The development of information technology, computer tools, the Internet,
telecommunications allows for a new approach to work with information, promotes learning
motivation, enhance cognitive activity of future navigators and engineers sudnoenerhetykiv. This
significantly increases the possibilities for differentiated and individual learning, students can
independently choose where, when and how they will learn, in turn this they develop their own
communicative competence.

Use of information technology in education can reveal various psychological and
pedagogical aspects:

- the interaction of human and computer;

- the development of thinking, memory and imagination;

- processes of perception and processing of information;

- emotional sphere;

- change in cognitive, emotional and motivational processes.

There are three main areas of information technology in education.

The first area presents educational programs (e-books) for the different disciplines that have
developed and are used for the regulation of learning and self-employment. Programs of this kind of
work the algorithm developer and usually have an educational text of the demonstrations, various
tasks and assignments, tests and evaluation of performance, sometimes tips. Most often they are for
school courses. Recently, more and more such training programs are designed to enable remote
access, namely, correspondence, training and self-study, including via the Internet

The second line up support programs, which are used as a tool for any kind of educational
activity (practical or laboratory classes, out-of-classroom work): automated calculations,
optimization, study the properties of objects and processes on mathematical models. Such programs
contain various kinds of reference and information systems, text and image editors, spreadsheets,
and so on.

The third area is the most promising. It is based on work in the field of artificial intelligence.
When applying this kind of intelligent software systems and techniques taught implemented an
individual approach to learning, it is possible to design the educational process for a particular
student, and for the characteristics of the subject areas and requirements for groups of students.

Revealing these trends, we should note the following methodological learning objectives
from the perspective of teaching the principles of information technology:
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- Personalization and differentiation of the learning process;

- Increase internal learning motivation and interest in the future of the profession;

- Automation of control of feedback, correction and self-correction, diagnosis and
evaluation of educational activities;

- Ability to learn, repeat, fix, test their knowledge, including their own;

- Release of training time to reflect on the results obtained through the implementation
of specialized computer engineering calculations (labor-intensive computational operations);

- Modeling and simulation of objects studied or investigated, processes, phenomena
which are difficult or impossible to visually observe through a difficult or expensive equipment
(rotary, oscillatory motion, adding vibrations, molecular processes, quantum, solid state physics,
nuclear physics )

- Improved training, personal development student, activation of cognitive activity, the
development of thinking;

- Organization of professionally-oriented education, formation of professionally
important qualities of future specialist;

- Performing experimental research with the help of designers and mathematical
applications;

- Study methods of statistical processing of the experimental results, such as
laboratory equipment, where a large number of measurements takes little time;

- Distance learning via the Internet;

- Self-knowledge, knowledge of the environment, the formation of information
culture.

The implementation of information technologies in educational process provides the
solution of many problems, but we should allocate the major, that are inextricably linked, such as:

- the training and education enrichment by establishing methods and training
technologies, that are appropriate to the current technical capabilities;

- further improvement of the technical information technologies capabilities,
increasing their educational potential in the process of applying new methodical approaches to their
use.

It is obvious, that in teaching physics information technologies have an exceptional value.
Following this, nowadays a huge amount of methodical works on improvement the quality of
mastering physical knowledge is dedicated to the problem of their practical usage, among which we
can mention works of Ukrainian scientists as P. S. Atamanchuk, L. Y. Blahodarenko, V. F.
Zabolotnyi, A. I. Lyashenko, N. A. Myslytska, V. D. Syrotyuk, V. P. Sergienko, M. I. Shut, etc.
There is no doubt in the fact, that each scientist, who works in this direction, has made an important
contribution to its development.

Statement of the object of article. However, the problem of information technologies usage
in high school has not been completely solved, or more precisely to say, is only at the initial stage
of its solution.

How can this be explained? Firstly, information technologies are developing very rapidly,
and as the educational process is quite inertial, it changes slowly, and any of its changes demands
new educational models development, thus, it needs the proper amount of time. Secondly, each real
educational process has its own specifications, which should be adapted with new information
provision, and it is quite challenging.

Is it possible to agree with the statement, that the future of education is based on information
technologies, which use local and global computer network?

Let’s analyze this issue. Recently, some members of the educational community have
expressed the idea, that not all innovations borrowed from Europe have affected our education
system in a positive way. Especially it states for technical education, the quality of which has
always been high in our country. Undoubtedly, we can agree with these ideas. It is quite obvious,
that European educational experience is not always suitable for us and we should treat it selectively.
However, our educational system was affected more by upgrading methodological and
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organizational approaches to learning (credit-transfer system introduction, reducing the quantity of
teaching hours, the combination of specialties, the new techniques of conduction lectures, seminars,
practical and laboratory classes, etc.).

As for information technologies, the conclusion is unambiguous: their implementation into
the educational process contributes significant increase in quality of education. Therefore, we
should not be behind other international educational institutions. As a result, we consider, that the
proper conditions creation for widespread global Internet usage, that is known as the most superior
model of communication in global information society, will be the fastest way to include Ukraine
into the global educational system. Thus, the main ways of Ukraine entry into the global
information-educational environment are:

- the creation of modern national informational environment and integrating into it
various educational establishments of different accreditation levels;

- the creation of a unified distance education national system;

- the computer technology usage as a learning tool, which allows to improve the
process of teaching and learning, increase its quality and efficiency.

The basic material of the article. Information technology now have a huge number of
appointments and functions. Every teacher uses them depending on the specific needs of the
educational process. However, it is high time to choose such Information Technologies for
educational purposes, that are most in demand among students.

The results of statistical studies show, that over 60% of Ukrainian students actively use the
Internet, and it provides significant opportunities for the introduction of distance learning.
Moreover, we want to note, that we are talking about distance learning, not about distance
education, because, in our opinion, this form of education can be effective even in countries, where
students have utterly different capabilities and stable motivation for learning because of their
mentality.

Electronic courses (online courses) are known as one of the most common and most
convenient form of distance learning. Thousands of students in Ukraine use this form of education.
The main advantage of electronic courses over traditional forms of education is providing
conditions for productive and independent student’s work. It's not a secret, that in traditional
learning system individual work nature is observed only in a small quantity of students. What about
electronic courses, the idea encourages students to work because it is usual, interesting and
accessible.

The issue of self-studying is particularly relevant for maritime educational establishments
due to the specific schedule, namely:

- practices presence with duration of 6 months;

- possible interruption of studies due to the departure trainee to practice before the
completion of the semester;

- possible cadet’s late arrival from practice and return to studying process after the
start of the semester.

Therefore, a significant portion of students is studying independently according to individual
schedule; furthermore, the number of senior students can reach 50%.

Given the foregoing, the direction of Kherson State Maritime Academy took a number of
preparatory measures for training and methodological support of the educational process of students
enrolled on an individual schedule and the introduction of distance learning elements, namely:

- Developed by distance learning module based on object-oriented learning
environment Moodle. This work has involved leading experts and professors of information
technology, computer systems and networks.

- Creating a network of specialized classrooms and lecture halls equipped with the
necessary multimedia, video cameras, with access to the Wi-Fi. In these classrooms the students can
work with their laptops to access the necessary materials on servers Academy. It is possible to
broadcast lectures taught in one of the rooms, or from other places, in all offices, and the ability to
view individual accession lectures remote user.
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- Creation of a specialized laboratory "recording studio” to record video lectures,
videos, practical laboratory sessions and gym, which subsequently placed at distance learning, and
written to disk.

- Create your own printing house to print the necessary teaching materials for students
before their departure in practice.

Addressing organizational issues and logistical support elements enabled the introduction of
distance learning in the organization of the educational process of the Academy, and especially to
the study subjects cycle of basic and natural science training.

Today the department of information technology, computer systems and networks, a project
Distance Learning System (DLS) KSMA. The plan of the project on the platform MOODLE
created site structure and its methodological basis. We have collected, edited and posted on the DLS
more than 3000 pieces of information (work programs, lectures, guidelines for laboratory, seminars,
control tests of knowledge) and create almost 1500 accounts of teachers and students (students)
KSMA. Today continues the process of site content and the process of submitting the necessary
materials to the site is one of the priorities of all departments of the Academy.

Also, due to the project DLS MOODLE, developed the necessary guidelines for teachers -
users of the site, and a series of workshops for support staff departments and teachers.

Given the importance of objective evaluation of educational achievements of students in
accordance with the competence approach to the educational process, we have achieved the
transition to a three tier monitoring the students acquired knowledge and skills, namely:

- current control carried out by the teacher on the results of assimilation of content
cadets modules of subjects (thematic evaluation);

- evaluation forming units (subjects) during test-examinations;

- final mastering integral evaluation of the students (students) certain competencies
according to the stage of training.

In the current academic year, an integral assessment takes the form of Rector control
considered during admission to state certification of students (students) graduate courses and the
translation of cadets (students) the following courses. Departments have developed a special task
for comprehensive assessment of acquired competences, which was the platform for test-exams in
the form of computer-based testing platform based MOODLE and was implemented at the Faculty
navigation. A comprehensive inspection rector competencies acquired by students | - IV courses
full-time online online distance learning. All results can be electronically at any time to check on
the site; Printed forms submitted to the Dean.

Beginning with the 2016-2017 school year at all levels of training at the academy exams
implemented in the form of compulsory testing of computer-based platform MOODLE. This form
of control makes it impossible for the human factor in evaluating the quality of education students.

Today the question on an independent evaluation of educational achievements of students
not only in subjects where the exam is a form of control, but also of those subjects which form
controls are differentiated tests or tests. Lecturer developed tests from most disciplines of higher
education Bachelor and Master professional direction "navigation", which made the implementation
of information technology specialists, computer systems and networks based on the platform
MOODLE. Currently, these tests are tested at all levels of training at the academy.

Let us more detail on the basic principles and the principles of developing e-learning
courses, which we used in developing didactic and methodical maintenance of discipline "Physics".

Learning Management System «Modular Object-Oriented Dynamic Learning Environment»
(LMS MOODLE) platform is used in Kherson State Maritime Academy for the implementation of
e-learning courses to improve the efficiency of independent students’ work in physics learning. The
main advantage of this system is that it allows creation of e-learning courses (networking courses),
that contain the whole necessary educational and support material, means of control (or links to
them) and methodological guidelines according to the Physics discipline working program.
Consequently, the MOODLE platform usage provides an opportunity for students to master Physics
course in a single informational environment.
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Taking into consideration organizational specifications of the Physics educational process in
maritime institutions, studying LMS MOODLE platform is selected due to its qualities, namely:

- the wide opportunities for placing and updating training and methodological support
of the Physics course;

- presence of tools for remote students consultation, in particular through forums;

- the possibility of regular monitoring of students work by reviewing visits statistics;

- presence of an active feedback;

- the possibility to use electronic courses for both distance and daily learning.

A wide communication arsenal is one of the major advantages of LMS MOODLE. The
system supports sharing files of any formats both between teachers and students and between
students themselves. Notification service allows informing all participants or selected groups of the
course about current events. Forum provides an opportunity to organize educational issue
discussion of that can be conducted in groups. It is possible to attach files of any format to forum
posts, answers of either students or feedbacks of teacher.

There is a function of reports evaluation - both for teachers and students. Chat allows to
organize educational discussions of individual problems in real time. The teacher quickly gets
cadets works, analyse them, corrects errors and sends back for further development. The high level
of training interactivity, the diversity of methods and forms of training materials presentation, the
possibility of modular content structuring, the individual education plan creation, the permanent
active inquiry system availability, the comfort and privacy training — all of these contribute
significant enhance interest in discipline, develop skills and enhance self-learning cadets process. In
addition, teacher can quickly and effectively manage these processes.

The role of the teacher changes. Abandoning the dominant role in the learning process,
teacher starts operating only as a mentor, as one of the information sources and as an assistant in the
process of cadets’ self-development.

Introducing a model of distance learning network environment science possible in three
ways:

- using only Internet technologies;

- using the case method as part of the curriculum passed in printed form, and proper
training is in network mode,

- mixed mode, which is a symbiosis of full-time and distance learning. Studying in
mixed mode, in our opinion, is the most appropriate method for marine education. Thus, the
following learning activities: self-study, networking and practical laboratory sessions, networking
discussions and consultations, educational telecommunications project teletestinh.

Central to the system of distance learning physics is independent work of students with
materials network environment. This type of training activities implemented in two forms: without
personal contact with a teacher-tyutorm and under his guidance. In both cases, independent work
was guided, as students interact with information and educational content protection platform
Moodle, equipped with a monitoring system by which controlled the mastery of basic themes
Course (frequency of treatment, the amount of time spent, the results of the tasks and exercises
practical and laboratory work).

Teaching telecommunications project as a way of organizing classes provides
comprehensive character education of all its subjects. Complex projects implemented in the
network environment testing model, assumed independent decision students real practical problems
in the course of joint research and creative teaching and learning activities and the acquisition of
basic knowledge of physics.

Networking practical and laboratory classes are among the main organizational forms of
teaching physics process in distance education. They were held in the form of network discussions
via television and audio conferencing, were based on the discussion of problems, identifying and
comparing different points of view, were both group and individual, were held in off-line mode
under the guidance and with the teacher network -tyutora.
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Network consultation represents a form of communication teacher-tutor students, assist them
in mastering self-learning material. They carried out the first phase of the medium in text format by
email or by means telekonferentssvyazi, and further using a specially developed membrane Moodle.

Recently, Kherson State Maritime Academy e-courses in various disciplines, including
Physics discipline are actively developed and used in teaching cadets on daily and correspondence
forms of studying, to improve training seafarers’ programs qualification, in cadets’ research work
organization and during course projects and diploma preparation. Educational and instructional
footage in e-learning courses are listed in the most accessible and comprehensive form.

There are the main advantages below of e-learning courses compared to traditional means of
teaching:

- no matter where marine expert is, he is always provided with high quality learning
and teaching materials, that can be handled in convenient for him time;

- e-learning courses are highly functional, in particular, they are provided with
function of consultation and progress testing in real time.

It is important to mention, that the Physics e-learning courses usage by specialists in river
and sea transport is characterized by certain features, that occur only to maritime institutes. Let us
examine them in details.

1. Physics e-learning course is designed for self-studying, but during cadets’ self-
preparation, because of the educational process specifications, he should be present among other
cadets and in teacher presence.

In this regard, the cadet at any time has the opportunity to consult the teacher or other cadets
and correct his mistakes and inaccuracies in the task performances. Thus, the feedback at the
request of the cadet can be done both in person and online. Under these conditions, the work on
electronic course transforms into a group, collective or individual form of issue solving and
conclusions formulating.

The teacher also receives more benefits in comparison with the guidance of academic work
online. Indeed, he controls directly the cadet’s actions in finding the optimal solution of educational
problem and constructs educational elements of educational process regulations, supervising him
directly. It should be noted, that in such circumstances methodological approach in implementing e-
learning courses slightly modifies compared to work on them directly via the Internet. However, we
are inclined to believe, that it fully meets the principles of our national education and also
significantly enhances Physics e-learning courses.

2. The cadets, who work on the Physics e-learning courses in terms of sailing (during their
shipboard training) are stated in a situation, when they are required to have the most accurate
planning of their studying activities.

Experience shows, that a cadet who receives any other (“on land") technical specialty, while
working on an electronic course follows the same approach as during studying subjects by
traditional methods, namely acquires knowledge not systematically, often leaves the
implementation of learning objectives for the end of the semester, that, certainly, reduces the quality
of learning rate. However, the cadet at sea is put under quite difficult conditions:

- firstly, he works for the watchman method, and therefore has a very limited time for
studying activities;

- secondly, he is always in the crew, that is not always consists of other cadets; even if they
are some of them, they may be from other courses, mastering the content of other disciplines.

As we can see, in sailing conditions cadet’s studying work is fully individual. In addition, he
should usually work on several disciplines. Therefore, the cadet must design his own plan of
learning activities and manage it, plan methods of educational work in view of its aims and
objectives to evaluate their achievements under program of action and correlate them with the
planned results.

We have suggested interpretation of the "Physics electronic training course™ term.
Electronic Learning course is an information model of specific topic or section of Physics course,
which displays the estimated basis of cognitive cadet’s activity, provides organic and natural
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formation, regulates mental and emotional processes, predicts the possibility of solving educational
problems through the proposed stimulating development means of personal cognitive capabilities.

We have established requirements for electronic learning courses in physics:

1. Physics electronic learning course should be based on educational standards industry and
Physics curriculum, reflect the continuity of learning, integration of Physics disciplines in
professional training cycle, include means of implementation and stimulating effect on the
formation and development of cognitive functions and professional orientation of the cadet
individuality.

2. The development of electronic learning courses should be conducted on a single
theoretical and methodological basis, all of its components must be holistic and interrelated
according to the logical structure of construction of educational information.

3. Implementation of electronic learning courses should be based on appropriate methods,
that meet the objectives and content of education, involving the usage of corrective methods and
techniques, that stimulate learning activities.

4. An important component of electronic learning courses should be a diagnostic method to
detect the level of learning activities based on logical operations and productive ways of obtaining
knowledge.

Let us experience the use of electronic courses for Bachelor training in specialty “River and
Sea transport” as an example of discipline "Physics". The authors developed ELC (e-learning
courses) in all branches of physics according to the curriculum.

We have proposed such a structure of e-learning course in Physics. The introduction course
parts include introductory video, the curriculum, the schedule, examination issues as well as general
methodological guidelines to study the course both for students and for teachers. There is also a link
to open electronic educational resources with of relevant physics sections of other universities,
libraries, news forum and a forum to discuss common problems associated with work in the system.

Each module includes the following elements: the necessary theoretical material, teaching
materials for practical lessons, a number of tasks for individual work of students, links to
recommended educational publications available in electronic library of educational establishment,
hyperlinks to external electronic information sources, as well as the tests for current and final
control. Studying of electronic courses material is along with full-time education.

Theoretical course material is provided in the form of elements "lecture”, where each block
of theoretical material is completed with theoretical test questions. If there is a wrong answer, the
system returns the student to re-study of the theory. In addition, the unit includes presentations,
animations, videos, which are useful when studying the specific issues.

We have also used LMS MOODLE opportunities for the development and use of the tests.
The system allows you to create different types of tasks. The most interesting and useful tasks when
studying Physics are, in our opinion, "the tasks for calculation” and "attached questions.” In the first
case, the system itself generates every new numeric data of the test task with the interval given by
the creator. As the correct answer is formula by which the system makes a calculation. It provides
that each student receives his original version of the task.

In another case, the test task can contain an unlimited number of "attached issues™ of various
types. It allows control an integrated system of knowledge and skills of students by using one test
task. A specific test is formed by a teacher from the bank of the tasks established by him. The test
can be configured both in studying mode and in a control mode.

An integral part of the successful assimilation of Physics is the cadet’s ability to solve
specific tasks, the formation of which involves systematizing and consolidating knowledge gained
when studying theory, the ability to use additional and reference books. So, each module of the
course contains a description of methods and examples of solving tasks on the topic. To monitor the
process of mastering of relevant skills, an individual work is performed. It is done with the help of
the tasks with answers in a file that is sent to the teacher. The results of the work determine the
extent of practical mastering of Physics course.
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Laboratory works provided by the curriculum in Physics are performed in specialized
classrooms. The student can do all previous work independently, to examine the description of the
work required remotely, to prepare the table for the measurement results, to undergo an appropriate
test and to get an access to the laboratory work.

The structure of the courses there is also the task to review the historical and biographical
information. This is a database "Great Scientists”, where great attention is paid to Ukrainian
scientists.

Cadets performing this task, study the biographies of scientists who made significant
contributions to the development of the relevant section of Physics, the history of scientific thought.
This leads to a better understanding of the discipline, allows humanize studying Physics, to disclose
context of a physical discovery, the law or phenomenon wider. In addition, cadets are proposed to
write a project on one of the themes related to the history of physics. Moreover, the system makes it
possible to involve other students to check and evaluate the projects. Experience shows that the use
of elements of the biographical method in students’ individual work promotes interest in physics,
improving the quality of bachelors education.

Importantly, feedback is provided with a large number of evaluated elements, and allows to
use of score-rating system actively, as well as forums and chat rooms. Such services as
"Messaging”, "Comment" are intended for individual communication of the teacher and the student,
for reviewing papers, for discussing current educational problems.

An important feature of electronic course in LMS MOODLE is that the system creates and
maintains a portfolio of each student: works submitted by him, marks and comments of the teacher,
posts on the forum. The final register with all results obtained while working with e-learning
courses can be converted, for example, as a document Microsoft Office Excel.

Creating e-courses, selection, development of materials, placing them in LMS MOODLE,
the organization of work with students in a virtual educational space — is not an easy job and
requires an appropriate training of the teacher. In order to solve the issues on development,
deployment of training materials, implementation of the course in the educational process , in the
Kherson State Maritime Academy a system of permanent teaching seminars on the theory and
practice of using LMS MOODLE learning is organized between the departments. The specialists of
Information and Computing Center work at all departments of the Academy to consult the teachers
and provide them with technical support. The teachers of Department of Information Technology,
Computer Systems and Networks have developed electronic educational course for academy
teaching staff on the use of LMS MOODLE in education. The result of training is the creation of
electronic courses on the discipline by the teachers.

An important part of LMS MOODLE in terms of scientific research, analyzing the results
and effectiveness of this form of studying is an element of "survey". Several answers are offered for
each question posed, and the student must choose one (a task with a choice of answer). These
elements have been implemented by us in each e-learning course. The questions were used to
determine the effectiveness of e-courses and types of individual work in the context of motivation,
self-development, formation of certain skills and competencies. The system stores all the answers
received in a form suitable for further statistical analysis. To obtain objective information survey is
conducted after completion the training and passing the exam by the students.

Analysis of the results of numerous interviews and comparing the success of students clearly
show that the implementation of electronic courses in Physics in the educational process greatly
increases the effectiveness of individual work of the students. Systematized material of e-learning
courses blocks, easy navigation facilitate consistent and clear process of doing an individual work
under the supervision of the teacher throughout the semester.

If it is necessary, an advisory service is provided in either on-line, and through forums and
private messages. Involving each student in such activity, the real performance of different learning
activities can objectively assess the quality and volume of individual work of the students.

At the same time, the constant presence of feedback, availability of educational information
as well as results motivate students to more productive individual activity.
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The use of electronic courses when studying of the relevant sections of Physics allows the
teacher to organize extra curriculum individual work of students effectively, to help them navigate
among the various sources of information, to obtain information about students engaged in extra
curriculum activity, if learning is successful, how much time the student is spent for studying a
particular topic. All this information is recorded in the students’ register which is formed
automatically, without additional expenditures of teacher’s labor.

For example, a final test sheet is formed, which can be viewed in different forms online or
exported in user-friendly formats:

@ =9~ v Tect 3 diznkn-Exzamenauiinnii Tect-ouinkn - Microsoft Excel
ThasHas Bcraska PasmeTka cTpaHmubl Dopmynsl AaHHble PeueHsnposaHune Bua ABBYY FineReader 12
* ) s v o= =- - | 7 !
Arial *[10: ~| A A == @/" =) MepeHoc Tekcra TekcToBHIA = 5 =
Ba - 7 : _ EI_J =5
X & 4 - A EE = £5 & 06beguHUTE M NOMECTUTS B LiEHTPE ~ tg v % 000 | %9 3°9 YcnosHoe ®opmatnposate Crun
f it 2 % GOpMaTMPOBaHNE ¥ Kak Tabauuy v A4Yeek
Bydep o6meHa WpudT BelpasHnBaHne Hucno Cruan
ES - £ | email
A B Cc D E F G H | J
1 Mpizenwe Im's 3aknag Biggin email Cran Poznouato 3aeepieHo 3atpayenun yac  Ouinka/50,00
2 Mpizsuie IM'A XOMA email 3aeeplueHo 28 February 20 28 February 2017 17:59 x8 1 cex "22.00
3 [Mpizeuwe IM'R XOMA email 3aeeplweHo 28 February 20 28 February 2017 17:1 roguHa 14 xs "31.00
4 Mpizsuie Im'A XOMA email 3aeepleHo 28 February 20 28 February 2017 17:48 xs 26 cek "20.00
5 [Mpizsuwe IM'R XAMA email 3aeepweHro 28 February 20 28 February 2017 17:57 x8 4 cex "33.00
6 Mpizsuie Im'A XOMA email 3aseplieHo 28 February 20 28 February 2017 17:1 rogusa 1 xs 30,00
7 [Mpizsuiwe IM'R XOMA email 3aeepweno 28 February 20 28 February 2017 17:1 roanna 7 x8 "28.00

Fig. 1. Example of the test list exported to the MS Exel
This site provides an opportunity to track, analyze and provide cadets the necessary advice

for each question separately:

Cant HaB4yaHHa XIMA English (en) ~ Bacunb Bacunso
Home  Courses » XepCOHCbKa AepKaBHa MOPCbKa akajemis DaKynsTET CyAHOBOIHHA Cecia » [eHHa (hopma 3umoBa cecig 2016-2017 H.p 1 Kypc (Ckopoy

DiznkKa Tect EK3ameHauiinHui Tect

2|[3|[4a|F8tel[7]|8 Started on Tuesday, 28 February 2017, 4:18 PM
— — State Finished
9 1(10((11]/12] (13| |14/ 15| |16 =
P S e P Completed on Tuesday. 28 February 2017, 5:20 PM
17 18 19 20 21 22 23 24 Time taken 1 hour 2 mins
Grade 40.00 out of 50.00 (80%)

33 34 35 36 37 38 39 40

[41] [42] (43| [44] [a5] [4s ] (47  [s8]

Question 1

Incorrect

OnHaKoBi MaTeMaTU4HI MaRTHUKU KONUBAIOTLCA 0AUH B OCNO, @ IHLLWI - B XepcoHi HEDIO,EM IX KONUBaHb!

r— Select one
49 50 Mark 0.00 out of
1.00 a. BiapisHAloTECA BBl X
Show all questions on one page S
A4 pag v b. 0AHaKOB
Finish review ¥
£ Edit question C. B XepCOHi - MEHLLNI
d. B XepCoHi - BinbLuni
Home The correct answer is: B X€pCOHi - MEHLUMIA
= Dashboard
) Site pages

v Current course Make comment or override mark

Fig. 2. Page of information about testing a particular student

In practice, the organization of educational process and individual work based on e-learning
courses is keen interest among students because this form of work is quite natural for them and is an
important complement to traditional forms of learning. Electronic Physics courses allow each cadet
to construct individual trajectories of development and learning, providing optimal formation of
professionally important qualities and competencies, and learning the material on a high level of
synthesis.
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Conclusions and prospects. Based on the foregoing, we have identified the following
benefits of e-learning courses in Physics compared to other innovative teaching methods towards
the realization of methodological features of the educational process, namely:

- work with electronic course provides complete training structure of students activity;

- the stage of construction action model dominates (the cadet does it) among the stages of
electronic learning course, and the effectiveness of learning is determined by the stage at which
student chooses how to solve educational problems (self-regulation action) as well as by the stage
of evaluation personal results (personal self-evaluation).

Thus, e-learning courses provide high-quality presentation of educational information and
are characterized by complexity and systemic. We can confidently assert that creation and
implementation of e-learning courses in Physics has a special value for marine institutions of higher
education specific to the educational process.
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Yepusascokuii B. B.

XepcoHChbKa JIep:KaBHA MOPCHKA aKkajaeMisi, XepcoH, YKpaina

EJIEKTPOHHI KYPCHU HA BA3l IINIAT®OPMU MOODLE Y HABYAHHI
®I3UKA MAWBYTHIX ®AXIBIIB PTYKOBOI'O TA MOPCHKOI'O TPAHCIIOPTY

VY cTaTTi HaroJIOUIYETHCS, 110 HAWOUIBII IIBUAKUM CIIOCOOOM BKIIFOYCHHS YKpaiHU Yy CBITOBY
OCBITHIO CHCTEMY € CTBOPEHHS YMOB JUIs ITOBCIOJIHOTO BHUKOPHUCTaHHS B HaBYAJIbHUX IUIAX
rio0anbHOT Mepexi [HTepHeT, sKka BBaKA€ThCSI HAWOUIBII JTOBEPIICHOI MOJEIUII0 KOMYHIKaIlii B
yMOBax riobanmpHOro  iH(pOpMaliiHOTO  cychiabcTBa. KoOHCTaroBaHo, 110  OJHIED 3
HAWMOMIMPEHIMMX Ta HAW3pYYHIUX (OpM IUCTAHIIMHOTO HABYAHHS JUIS MOPCHKUX BHIIMX
HaBYaJIbHMX 3aKJIA/IB € €JIEKTPOHHI KypCH, TOJIOBHA IlepeBara SKuxX nepeja TpaauuiiHumMu popmMamu
HaBYaHHS MOJATae y 3a0e3leyeHHi yMOB JUIA TUTIIHOI caMocCTiiHO1 poGotu cryneHTiB. [lokazaHo,
1110 npobJieMa caMOCTiiHOT poOOTH € 0COOINMBO aKTYaJIbHOIO /ISl MOPCHKUX HABUAJIBHUX 3aKJaJiB,
0 TOB’s3aHO 31 crnenn@ikor rpadika OCBITHBOTO MPOIECY, 30KpeMa, HAsBHICTIO TPUBAIUX
MOPCBHKHUX MPaKTHK. BHOKpemiieHO 0cOOIMBOCTI BUKOPUCTaHHS €JEKTPOHHUX HaBYAJIbHUX KYpCIB 3
¢i3ukn mpu miAroToBIi (haxiBLiB PIYKOBOTO Ta MOPCHKOTO TPAHCIOPTY. 3ampONOHOBAHO
TIAYMa4yeHHs TEPMiHY «EJIEKTPOHHMI HaBYAIbHUU Kypc 3 (pizukm» sk iHpopMmamiitHoi mozeni
MEeBHOT TeMU a00 po3aLTy JuciuIuiiiu «Di3uKay, 110 Bi100pakae OpIEHTOBHY OCHOBY IMi3HABaJIbHOI
JIsUTBHOCTI KypcaHTa, 3abe3neuye ii opraHiuHe 1 npupoaHe GopMyBaHHs, 3IHCHIOE pEeryItOBaHHS
MUCIICHHEBUMHU Ta €MOLIHHUMH TPOLECaMH, TPOTHO3YE MOXKIMBOCTI PO3B’s3aHHS HAaBYAJIBHUX
3ajjad 4epe3 3alpolOHOBaHI 3aco0M CTUMYJIOIOYOIO PO3BUTKY OCOOMCTICHMX Ii3HaBaJIbHUX
MO>KJIUBOCTEH. BCTaHOBIEHO BUMOTHU 110 €IEKTPOHHUX HaBYAJIBHUX KYpCiB 3 (i3UKH Ta BUIUIEHO
iX mepeBaru MOPIBHSHO 3 IHIIMMHU IHHOBAllIMHMMM METOJaMM HaBYaHHs Yy HampsMmi peajizamii
METOAMYHMX (YHKIIM OCBITHBOTO TIPOIIECY. 3alpOTNOHOBAHO CTPYKTYPY €JIEKTPOHHOTO
HaBYAJIbHOI'O KypCy 3 (PI3MKM Ta BUCBITJIIEHO JIOCBIJl 3aCTOCYBAaHHS €IEKTPOHHUX KYpCiB 3 (pi3uKu
JUTSl ATOTOBKY OakasiaBpiB 31 CHeI1aabHOCT «P14KOBUI Ta MOPCHKUI TPAHCIIOPTY.

KurouoBi ciioBa: iHdopMariiiiHi ocBiTHI TexHouIOr1i, HaBuanbHa iatpopma LMS MOODLE,
€JICKTPOHHMI HaBYAJILHUN KypC.

Yepussckuii B. B.

XepcoHCKasi rOCyIapCTBeHHAasi MOPCKAasi aKkajeMusi, XepcoH, YKpanHa

IJIEKTPOHHBIE KYPCbl HA BA3E IIVIAT®OPMbI MOODLE B OBYYEHUH
OU3UKU BYAYHIIUX CIIEHUAJIUCTOB PEYHOTI'O U MOPCKOI'O TPAHCIIOPTA

B craTthe crenaH akieHT Ha TOM, YTO Hauboisiee OBICTPHIM CITOCOOOM BKIIIOUYEHHUsI Y KpauHbI B
MHUpPOBYIO 00pa30BaTEIbHYI0 CHCTEMY SBISIETCS CO3/IaHUE YCIOBUH Il MTOBCEMECTHOTO
UCMOJIb30BaHUS B Y4eOHBIX LEISAX TioOanbHOW cetn VHTepHET, KOTOpas cyuTaeTcs Hamboee
COBEpIICHHON MOJIeJIbl0 KOMMYHHMKAIIMN B YCIOBUSX IJ100albHOrO MH(GOPMAIMOHHOTO OOIIECTBa.
KoHcratupoBaHo, 4To 0JJHON M3 Haubosee paclpoCTpaHEHHBIX U YIOOHBIX (POPM AUCTAHIIMOHHOTO
00y4YeHHs JUIT MOPCKOTO BBICIIIETO y4eOHOTO 3aBENICHHsI SIBIISTIOTCS DJIEKTPOHHBIE KYPCHI, TJIaBHOE
MPEUMYIIECTBO KOTOPBIX IO CPABHEHUIO C TPAAMLMOHHBIMU (opMaMu OOydeHHUS COCTOUT B
oOecrieueHnH YCIIOBUM ISl TUIOJBOPHOM CaMOCTOSITENIbHOW paboThl KypcaHToB. IlokaszaHo, 4TO
npobiemMa caMOCTOSUTENBHOM paboTHI ABJISIETCS 0CO00 aKTyalbHOU 11 MOPCKOW BBICIICH IIKOJBI ,
YTO CBsI3aHO co crenudukoi rpaduka oO0pa3o0BaTEIHLHOTO MPOIECCa, B YACTHOCTH, HATHMYHUEM
JUTUTENIBHBIX MOPCKUX TPAaKTHK. BblaeneHbl 0COOCHHOCTH HMCIOIb30BAHUS SJIEKTPOHHBIX YUEOHBIX
KypcoB 10 (pM3HKE MPH MOArOTOBKE OYAYIIMX CIEHUAINCTOM PEYHOTO M MOPCKOTO TPAaHCIOpTA.
[IpemioskeHa aBTOpPCKasi TPAKTOBKAa TEPMUHA «AJICKTPOHHBIM y4eOHBIH Kypc TO (QH3UKE» Kak
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MHGOPMALIMOHHOM MOJeNN ONpelNesJEHHOM TeMbl WIM paszliena AUCHUILUIUHBL  «Dusnkay,
OTpaXawIlled  OPUEHTHUPOBOYHYIO  OCHOBY  IIO3HABATEJIbHOM  JESITEIBHOCTH  KYpCaHTa,
obecrieynBaromieil €€ OpraHM4HOE U €CTECTBEHHOE (OPMHPOBAHME, OCYIIECTBIISIOIIEH
pPErYJIMPOBAaHME  MBICIUTEIbHBIMU M 3MOLMOHAJIBHBIMU  IPOLECCAMM, IPOTHO3UPYIOIIEH
BO3MOKHOCTH PELICHUs yUeOHbIX 3a/1a4 IOCPEJCTBOM IPEJUIOKEHHBIX CPEICTB CTUMYIUPYIOIIErO
pasBUTHS  JIMYHOCTHBIX  IIO3HABATEIBHBIX BO3MOXXHOCTEH. YCTAaHOBIIEHBI TpeOOBaHHUS K
JIEKTPOHHBIM Yy4eOHBIM KypcaM MO (U3MKE U BBIJEJIEHBbl UX OCHOBHBIC IPEUMYILECTBA 110
CpPAaBHEHHMIO C JPYIMMH HHHOBALMOHHBIMU (hopMamu OOy4YeHHsI B HaIpaBICHUH peaU3alliuH
MeToAuuYeckuXx (GyHKIuMl oOpas3oBaTenbHOro mnpouecca. [IpemnoxkeHa cTpykTypa 3JI€KTPOHHOIO
y4eOHOro Kypca 1o (U3MKe U OCBEIHIEH OIBIT MPUMEHEHUS dJIEKTPOHHBIX KypCOB MO (HU3UKE IS
MOJrOTOBKM OakaslaBpOB IO crienuanbHOCTH «PeuHoil 1 MOpCcKOi TpaHCTIOPT.

KiroueBble cjioBa: nHPpOpMaIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH, ydeOHas miatdopma
LMS MOODLE, 35neKTpoHHBIN y4eOHBIH KypcC.
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XepcoHchbKa IepxkaBHA MOPChKa aKajeMisi, XepcoH, YKpaiHa

JOCTUDKEHHA IIOTOYHOI'O CTAHY COOPMOBAHOCTI
IH®OPMAIIIHHOI KYJIbTYPH MAHBYTHIX CYHOBO/IIB

DOI: 10.14308/ite000625

Ha niocmasi awnanizy eidomocmeil, HABeOeHUX y NCUXO020-Ne0A202TYHUX Odicepenax,
EHYUKNONEOUUHUX | MOHOSPAPIUHUX BUOAHHAX MA Pe3VIbMamax GIACHUX 00CII0NHCEHb (DeHOMEHY
Gopmysanns inghopmayitinoi Kyremypu mMatlOymHix cyoHo800ii8, YmouHeHo 810N08IOHO 00 HANPIMY
odocnidoicentss  Oepiniyii  «Kpumepiily, «NOKA3HUKY», «PiBeHb  coOpMOBaHOCMI»,  «3acoOu
0ia2HOCMYBAHHS Pi6HI8 chopMOBAHOCMI», «MemOOUKa OiacHOCMYBAHHA Pi6HIE chopmosanocmiy,
Pospobneni  kpumepii, noxkazHuxu, GUMIpHUKU MA MeMOOUKU OIACHOCMYBAHHA  CMAHY
cpopmosarnocmi  0COOUCMICHO-MOMUBAYIUHO20, KOSHIMUBHO20 MA NPOYECYATbHO-ONEPAYIlIHO20
KOMNOHEHMi8 iH(hOpMayitiHoi Ky1bmypu MatlOymHuix cyOH0800ii8, 8UOLIeHO mMa CXapakmepuso8aHo
BUCOKUL, CepeoHill ma HU3bKull pieHi ii cgpopmosanocmi, po3podieHo Memoouxy, npeomemHo-
opienmosani mecmu ma KOMHWIEKMU 3A80aHb Ol OIACHOCMYBAHHS PIBHI8 CEHOPMOBAHOCMI
KOCHIMUBHO20 ~MA  NPOYECYalbHO-ONEePAayitinoc0  KOMNOHEHmMI8  IHGOpMayitiHoi  Kyl1bmypu
Maubymuix — cyoHogooiis. CniaHo8ano ma NpoBeOeHO KOHCMAMY8ANbHULlL  eKCHEepUMEHM,
pe3yibmamu K020 00380UNU GUABUMU NOMOYHUL CMAH chopmosanocmi pieHie ingopmayitinoi
KyIbmypu MatuOymuix cyoHogodiie. Cmamucmuune onpayrto8amHs OAHUX KOHCMAMYBALIbHO2O
eKCHepUMeHmy GUABUIO, WO 6 eKCNepUMEeHMANbHIll 2pyni KilbKicmb Kypcanmis, iHgopmayiiina
KyIbmypa sKUx c@opmoeaHa Ha HU3bKOMY pisHi, ckiadae 46,67 eiocomka, 8i0n08ioHO, Y
KoumpoavHiti — 42,24 eiocomka, cepeoHini pigeHb copmosanocmi iHGopmayiuHoi Kyremypu
susgneno y 35,83 iocomka Kypcanmis y eKCnepumeHmdaibHil epyni, y KOHMPOAbHIL 2pyni yeu
nokasuux odopisHioe 39,66 giocomka, @ucoxuti pieeHvb cghopmoganocmi iHpopmayiinoi Kyiemypu
npumamanuui 17,50 @iocomky mauOymuix cyoHogodiie y excnepumenmanvuiti epyni ma 18,1
giocomKa y KOHMPONbHIL epyni. Y3azanvuenus pe3yibmamis KOHCMAMYBANIbHO20 eKCHePUMEHN)
3ac8i0uUN0, WO HASABHA cucmema npogecilinoi ni02omoeku € HedOCMAMHbO ePEeKMUBHOI0 3 MOYKU
30py hopmysanns iHgopmayitiHoi Kyiemypu MauOymHix cyoOH0800ii8 K Hei0 €MHOI CK1ado8oi
ixHboi npoghecitinoi Kynemypu, w0 OpiEHMYE NOOANLULI OOCNIONCEHHS HA BUABIEHHS mda
002PYHMYBAHHA NEOA202TYHUX YMO8, OUOAKMUUHUX NPUHYUNIE, 3AC00I8 Ma MeXHON02Il, peanizayis
Ma GUKOPUCMANHA AKUX 00360]IUMb MEOPEMmuyHo 002pyHmMY8amu, po3pooumu ma enposaoumu y
cucmemy npoghecitinoi  ni02omoeKku MauOymuix CyOH0800ii8 Mooenb  GopmMysanHs IXHbOI
iHhopmayiinoi KyIbmypu K CK1a0080i npogecitinoi Kyibmypu cyoOH0800iis.

Knrwouoei  cnosa:  inghopmayitina  Kyremypa,  matOymui  CYOH0B00ii,  Kpumepii
cghopmosanocmi, pisHi chopmosanocmi, nedazo2iuHull excnepumeHm.

IlocTanoBka mnpodaeMu y 3arajbHomMy BuIJsdi. [luricHe ysBieHHS 1010 TpoOIEMHU
¢dbopmyBaHHs 1HGOpMaLIHHOT KyIbTYpH MalOYTHIX CyIHOBOAIIB HEMOXJIHBE 0€3 KOPEKTHOIO
BU3HAUEHHS 1i CTPYKTYpHUX KOMIIOHEHTIB, IXHBOTO 3MICTOBOIO HANOBHEHHS, KpUTEPIiB
copMOBaHOCTI Ta 3aco0iB JIarHOCTYBaHHs BIAMOBIIHUX TIOKa3HUKIB, IO, Y CBOIO 4Yepry,
J03BOJIUTh BUAUIMTA PiBHI CHOPMOBAHOCTI JOCHIKYyBaHOTO siBUIa. OTXKe, MemaroriyHi yMOBH
ycmimHoro (¢opMyBaHHs iH(MOpPMAIifHOT KyJIbTypd MaiOyTHIX CYAHOBOJIIB HEMOKJIHMBO
OKPECJIUTH, BUAUTUTH Ta TECOPETUIHO OOTPYHTYBATH 0€3 M1arHOCTyBaHHS MMOTOYHOTO CTaHy PiBHIB 1i
copMOBaHOCTI B yMOBax cydacHoro Mopcskoro BH3. ¥V cBoto uepry, peamizailisi BUABICHHX Ta
OOTrpyHTOBAaHUX TEAArOT1YHUX YMOB, KOPEKTHE 3aCTOCYBaHHsI BIATOBIAHUX HUM METOJIB, 3aC001B
Ta MEJaroriYyHUX TEXHOJOTIH JO03BOJIATH OOIPYHTYBAaTH, CTBOPUTH Ta 3alpPOBAIUTH Y CHUCTEMY

© besbax O. M.
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npodeciiHol MATOTOBKM MalOyTHIX CYZHOBOIIIB B yMOBaX cydacHoro mopcbkoro BH3 mopens
¢dopmyBaHHS iXHBOI iH(OPMAIIHOT KyJIbTypH SK KOMIIOHEHTa MpPOQECiifHOT KyJIbTypH MOpsKa.
AKTYyaJIbHICTh CaM€ TaKUX JOCHIKEHb 3yMOBJIEHA, 3 OJHOTO OOKY, MOMITHUM JTHUCOHAHCOM MiX
piBHEM mpodeciiiHOl MIArOTOBKM MOPSKIB Yy BITYM3HAHUX Mopcbkux BH3 Tta cydacHumm
notpebaMu MDKHApOIHOTO PHHKY MOPCHKOI Tparli, 3 I1HIIOrO0 — po30yn0BOIO 1HGOpPMAIIITHOTO
CYCHUIbCTBA, II0 BUMAarae BiJ cHCTEMH NpOQECiifHOT MiArOTOBKM BHIIEPEKAIBLHOTO XapaKTepy
(dbopmyBaHHS poQeciiiHO-3HAUYIUX SIKOCTEH BUIIYCKHUKA BITHOCHO ICHYIOUMX Ta MEPCHEeKTUBHUX
TEXHOJIOT1H CyCHiIbHOI, 0COOMCTICHOT Ta poQeciiHOl AisITBHOCTI.

AHami3 ocraHHix gocaigxeHb. OCTaHHIM YacoM 3aIliKaBJICHICTh HIMPOKOTO0 HAYKOBOTO
3araiy npoOieMamMu mpoeciiiHol miAroToBKH MailOyTHIX MOPSIKIB 3HAWIIIA CBOE BiIOOpaKEHHS Y
Hu3Mi axoBux nyoOmikamiii. Tak, C.A. BonomuuoB [14] mocimipkyBaB mpoOiIeMu aaropuTMidHOT
MiArOTOBKM MaiOyTHIX CyTHOBOAIIB B yMOBax iH(GOpMaLiiHHO-KOMYHIKalIHHOTO MEAaroriyHoro
cepeloBHIa, y HayKoBoMmy AopoOky B.M. Onumiyka [41] BucBiTieHI nuTaHHs mpodeciiiHoro
CTaHOBJICHHS MOPSKIB Yy CHCTEMi OCBITHBOTO TIIpoLecy, mpouecu (opMmyBaHHS MpodeciitHol
KOMIIETEHTHOCTI MailOyTHIX cyaHOBO1iB Oy npeamerom aocuixeHHs O.I1. [Tonosoi [45] Ta
I.B. Coxkona [49], ncuxonoriyni actiekTH npodeciitHoi AisTbHOCTI 1HKEHepiB-CyTHOBOIIiB HaBEICH1
y npaiisix B.A. Jlymkosa, A.B. Koponsosa, A.b. Cmiprosa [21].

VY npamsx M.LIIepmana, O.M.be3baxa [6; 56; 58; 59; 60; 57] 3uiticHeHO nediHITUBHUN
aHali3 TOHATTS «iH(popMaliifiHa KynbTypa MaWOyTHIX CYIHOBOIIB», OMNHCAHO 3MICTOBE
HAIlOBHEHHSI KOMITOHEHTIB iH(popMamiifHOI KyJIbTypu MaHOyTHIX CyTHOBOAIIB Ta y3arajabHEHI
BiJIOMOCTI IIOJI0 BMICTY, KpUTEPIiB piBHIB C(HOPMOBAHOCTI, MOKA3HUKIB Ta y3arajJbHEHHI Meperik
3aco0iB JiarHOCTYBaHHS CTaHy C(OPMOBAHOCTI piBHIB iH(pOpMamiiHOI KyIbTypH MaiOyTHIX
CYTHOBOJIiB BIAMOBIAHO 10 1 BUAUIEHUX CKIanoBux. [Ipore, y DOCTymHHX HaM MCHUXOJOTO-
MEearorivHuX JpKepejax He BHSBICHO OINWCY JIarHOCTYBaJbHOI METOAMKH, HAIllIeHOi Ha
BUSBIICHHS PiBHIB c(hOpMOBaHOCTI 1H(POpPMalLiHOI KyIbTypH MallOyTHIX CYJHOBOJIIB, IPOLECY Ta
pe3yibTaTiB ii 3aCTOCYBaHHs y Ipolieci NpodeciiHol MiAroTOBKM MalOyTHIX CY/IHOBO/IIIB.

Bunisiennsi HeBUpileHUX paHille YaACTHH 3arajbHOI Mpoo6JemMu. BinmoBigHoO 10 TeMaTHKU
HAILIOTO JIOCTI/PKEHHsI, BUHUKJIA HEOOXIIHICTh B OOTpPYHTYBaHHi, KOHKpeTH3alli Ta po3poOri
JIaTHOCTUYHOTO 1HCTPYMEHTapilo piBHIB c(OpMOBaHOCTI 1H(OpMaliIiHOI KyIbTypu MailOyTHIX
CYTHOBOJIiB. Y 3B’A3Ky 3 MHOXHUHHICTIO Ta HEOJHO3HAYHICTIO TIyMaueHb y OBIAKOBIN Ta
MoHoOTpadiuHii JiTepaTypi, (PaxoBUX MCHUXOJIOTO-TIEAATOTTYHUX JKEpeIax, IMOCTaBICHE 3aBJIaHHS
BUMAara€ KOHKpETH3allii TepMiHIB «KpPHUTEpiil», «IIOKa3HUK», «piBEHb C(HOPMOBAHOCTI», «3aco0u
J1aTHOCTYBaHHSI pIBHIB C()OPMOBAHOCTI», «METOJMKA A1arHOCTYBaHHS PIBHIB C(OPMOBAHOCTI» 3
ypaxyBaHHSAM CKIJIQJHOCTI, 0araTOKOMIIOHEHTHOCTI Ta MYJIbTHAUCILIMIIIHAPHOCTI TOCIIIKYBaHOTO
saBuIa — nepebiry ¢opMmyBaHHS 1HQOpPMalLIMHOT KyIbTypd MalOyTHIX CYIHOBOJIIB y MOPCHKHX
BH3 B ywmoBax iH(popMaliifHOro CychniibCTBa, 30KpEeMa, BHSBICHHS MOTOYHOTO CTaHy
chopMOBaHOCTI piBHIB iH(OpMaIIHHOT KyJIbTYpHU MaiiOyTHIX CyIHOBOJIIB y MpoIlieci opradizaiii ta
MIPOBE/ICHHS KOHCTaTYBAJILHOTO €KCIIEPUMEHTY.

Mera i 3aBganHs crarTi. MeTOI0 HAIIOrO TOCIIKEHHSI 00paHO TEOpEeTUYHE OOTPYHTYBaHHS
Ta YTOUHEHHS TEPMIHIB «KPUTEPiit», «IIOKA3HUK», «BUMIPHUK», «PiBEHb C(DOPMOBAHOCTI», «3aco0u
J1aTHOCTYBaHHSI PIBHIB C(OPMOBAHOCTI», «METOJMKA JIarHOCTYBaHHS pIBHIB C(HOPMOBAHOCTI»
CTOCOBHO NpoOJeMH JOCikeHHS (heHoMeHy (GopMyBaHHS iH(pOpMaIiifHOT KyJIbTypH MailOyTHIX
CYJIHOBO/IiB, OOIpYHTYBaHHS CHUCTEMH J1arHOCTYBAaHHS PIBHIB ii copMOBaHOCTI, opraHizamii Ta
MIPOBE/ICHHS KOHCTaTYBAJIbHOT'O €KCIIEPUMEHTY Ta iHTepIpeTalii Horo pe3ysbTariB

OxpecieHna MeTa MOXe OyTH JTOCSTHYTA 3aBISIKH PO3B’SI3aHHIO TAKUX 3aBAAHb:

- YTOUHEHHS HasABHUX Y (PaxXOBHX ICHUXOJIOT0O-TIEJarorivHuX JuKepenax AediHinii «kputepiinn,
«MOKAa3HUK», «piBE€Hb C(HOPMOBAHOCTI», «3acO0M JIarHOCTYBaHHS pIBHIB C(HOPMOBAHOCTI,
«METOJMKA JIarHOCTYBaHHS pPiBHIB C(HOPMOBAHOCT» BIAMOBITHO A0 MPOOIEMH JOCTIIKEHHS
MpoIIeCy Ta pe3ysbTaTiB GopMyBaHHS 1H(OPMAIIHHOT KYJIBTYpH MallOyTHIX CYyTHOBO/IIiB;

- po3poOKka KpuTepiiB, T[MOKAa3HWKIB Ta BIAMOBIAHOI METONWKH, 10 3abe3meyaTh
JTIarHOCTYBaHHS ~ CTaHy C(OPMOBAHOCTI  OCOOMCTICHO-MOTHBAIIIHHOTO, KOTHITUBHOTO  Ta
MPOLIECYaTbHO-0NEPAIlIHHOTO KOMIIOHEHTIB;
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- BUJUICHHS Ta XapaKTepUCTUKA PiBHIB c(hOpMOBaHOCTI iIHPOPMAIIMHOI KyIbTYpH MaOyTHIX
CYITHOBOJII1B;

- po3po0OKa METOJMKHU Ta 3aBJlaHb IS JT1arHOCTYBaHHS PiBHIB C()OPMOBAHOCTI KOTHITUBHOTO
Ta MpoLeCyaTbHO-ONEePAIifHOr0 KOMIIOHEHTIB iHPOpMaLiHHOT KyIbTypH MallOyTHIX CYAHOBO/IIIB;

- IPOBEJICHHS KOHCTaTyBaJIbHOI'O EKCIEPUMEHTY 3 METOI0 BHABJICHHS ITOTOYHOIO CTaHy
copmMoBaHOCTI piBHIB 1HQOpMaLIHHOI KyIbTypu MaiOyTHIX CyIHOBOJIIB, CTaTHCTHYHE
OIpAlLOBAHHS Ta y3arajibHEHHS MOro pe3yiabTariB.

Bukiag ocHoBHOro wMartepiany pgociimkenHs. KonuenTyanbHi 3acaad ICHUXOJIOTO-
MeJIaroriYHuX JIOCTIDKeHb OPIEHTYIOTh HAC Ha Te, 10 CYyTHICHUMH O3HaKaMH C()OPMOBAHOCTI Oy ib-
SIKOTO OCOOMCTICHOTO YTBOPEHHS € KpUTEPil Ta MOKA3HUKH.

3 METOI IX KOPEKTHOIO BH3HAU€HHS MU Oyiau 3MyILIEHI 3BEpPHYTHUCSA N0 JITepaTypHUX
JDKEpedI, 0 MICTSTh BiAMOBIAHI AediHilii Ta X TIIyMauyeHHs BIAMOBIIHO 1O MEBHUX MEAAroriyHUX
cuTyaii. AHami3 ¢$axoBUX [DKepen 3acBiIYMB, M0 HEOOXiJAHI HAM BIIOMOCTI MICTATBCS Yy
JOBIKOBIH (EHIIMKIIONE i1, CIIOBHUKH, TIYMadHi CIOBHHUKH 3 MEJAroriYHuX HayK), MOHOTpadiuHin
(maykoBi MoHorpadii, aBTopedepaTu, TEKCTH TUCEpTalliid) jiTepaTypi Ta y CTaTTAX 1 Te3ax
HAYKOBIIIB, OIyOIiKOBaHWX Yy 30ipHUKaxX Te3 KOH(pEpeHIid, (axoBUX BUAAHHAX 3 TEIArOTIYHHX
HayK Ta IHIIMX HAYKOBHX >KypHaJlax 1 €JIEKTPOHHUX JDKepesax.

Hamu 3pilicHeHa cmpoba CHCTEeMaTH3yBaTH CydYacHI YSBJICHHS HAYKOBIIB OO
KaTeropialbHOrO amapary /AiarHOCTYBaHHS OCOOHMCTICHMX YTBOPEHb Y Tpoueci mpodeciinoi
MiATOTOBKY Ta BUSHAYUTHUCS 3 (OPMYIIOBAHHAM Ae(DiHIIN TOCTIKEHHS.

Ilepmr 3a Bce MU 3BEpHYJHUCS /10 BIIOMOCTEH, HaBeIE€HMX Yy BIJIOBIIHUX CIIOBHHKaxX Ta
SHIMKJIONIEISX. 3ayBa)KHMO, IO JIHTBICTUYHUI Ta THOCEOJIOTIYHHMIA aCIeKTH IbOTO TEPMIHY MH
CBIZIOMO BHBOJMMO 3a MEXI HalIOro JOCIHIIPKEHHsS, 30CepeAMBIIN YBary caMme Ha 3MICTOBOMY
aCIIeKTi MOHATTS, 0 PO3TIISAAETHCS.

OTxe, HEOOXIOHO Yy MEpIly Yepry BU3HAYUTH 3MICT MOHATTS «KpHUTepli». BimgHocHO 10
BU3HA4YEHb B EHIMKJIOMEIUYHUX CIIOBHUKAX «KPUTEPIH» — 11 03HAKA, 32 SIKOI0 MOYKHA CYAMTHU IIPO
0Ch, MIPWJIO JIJIST BU3HAYCHHS, OIiHKK mpeameta un sBumma [10, ¢. 731]), ocHoBa Jyist OiHKU 200
knacugikamnii gyorocs [39, c. 211].

VY CIOBHHKY-IOBITHHUKY 3 TIpodeciiiHOT meparoriku TepMiH «kputepii» (Big rper. criterion -
3aci0 AN Cy/DKEHHs) BU3HAYAETHCS SK MIPWIIO, Ha OCHOBI SIKOTO BiJIOYBA€ThbCA OILIIHIOBAHHS,
KJIacudikaiis abo BU3HAUCHHS Tpoliecy uu siBuiia [47, c. 262].

[ToniO6HI TBEpAKEHHS MM 3yCTpidaeMO Yy LTI HM3LI JIOBIAKOBUX Ta EHIHUKIONEINYHUX
Bujanb [15; 26; 43; 42; 48; 50].

OCHOBHUM Y JOCIHIUKEHHI € PO3YMIHHSI KPUTEpPIO K 03HAKH, HA OCHOBI 5IKO1 BiJJOyBa€eThCs
OlLIIHIOBaHHS a00 BH3HA4aeThbCs Mipa chOpPMOBAaHOCTI NEBHUX  sAkocTed.  bazoBumu
XapaKTepUCTHUKAMU KpPUTEpiiB NPUIHATO BBaXKaTW aJeKBaTHICTh KOHIENTYaJbHUM 3acajaM
JNOCHIKEHHS, MeTy (yHKLIOHYBaHHS pPO3pOOJEHOI CTPYKTYpHO-(PYHKIIOHAIBHOI  MOJeni
¢dbopmyBaHHS 1H(OpPMAILIHHOT KyIbTYpH MaOyTHIX CyIHOBOJIIB y MopcbkoMy BH3, ocobmmBocTi
IUTMHHOCTI HAaBYAJIbHOTO IIpollecy B yMoOBax iH(poOpMaliHOTO cychnuibcTBa. Sk pe3ynbTar,
CYKYIHICTb OOpaHUX KPUTEPIiB MOXKe PO3TIIAIaTH A K TpaHC(OpPMOBaHa MeTa JisIIbHOCTI.

Mu cucrematu3yBaiM HaAWOUIBII PO3MOBCIODKEHI TIYMA4YeHHS TEPMIHY «KPUTEPIN»,
MPEJCTaBICHUX Y PI3HUX CIIOBHHKAaX Ta CHUMKJIONEAWYHIN JiTeparypi, Ta NPUHIUIA 10 BUCHOBKY
II0JI0 TOTO, IO HE3aJeKHO B1Jl HEICTOTHUX PO30LKHOCTEH y Ae]iHIIIAX, YTOUYHEHb, BXKUBAHHS
CHHOHIMIB yCl BU3HAYE€HHS, MPEJICTABICH] Y JOBIJIKOBO-CHIIMKIONEIUYHUX JKepenaxX, MPaKTUIHO
3BOMSTHCS JIO TOTO, IO KPUTEPI — 1€ YHIKaJbHA O3HAKa, 3a SIKOI0 BU3HAYAETHCS I1CTHHA,
BiI0OyBaeThCs Kiacudikailis ab0 MPOBOAUTHCA OIiHKA. BiH poO3TisigacTbes SK €TaJOH, HA OCHOBI
SIKOTO 3/IINCHIOETHCS OI[IHIOBAHHS, IOPIBHIHHS €TAJIOHY Ta IOCATHYTUX PE3YJbTAaTIB.

HactynauM Hammm KpokoMm Oyso 3AiHCHEHHS aHaji3y pe3ysbTaTiB MEeAaroriyHoi MpakTHKH,
BiIoOpakeHUMH y (axoBUX JITEPATYpPHUX JKepenax. 3’sCOBaHO, M0 y MEAarorivyHiil MpakTHIll
ICHy€e JeKiIbKa MiJX0/1B 00 BU3HAUYEHHS KPUTEPIiB Ta iX MOKa3HUKIB.
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3a BU3HAYCHHIM BiIOMUX YKpaiHChKUX HayKoOBIB |20, c. 221], kputepiii € 03HAKOI0, 32 IKOIO
KIAaCU(IKYIOTbCS, KOHTPOJIIOIOTHCS (Ta OACPXKYIOTh OLIHKH) MCHUXIYHI SBUIA, Nii a00 AiSUTbHICTD,
30Kpema IpHu ix dopmartizariii.

[Hmmit miaxig BuU3HAYae KpuTepil SK MEBHI IHAMKATOPW, HA IIJCTaBI SIKUX OLIHIOETHCS
JMHaMIKa Ta pe3yJIbTaTUBHICTh €KCIIEPUMEHTAIbHOTO JOCIIAKEHHs. 3arajibHi BAMOTH JI0 3HAYEHHS
i OOrpyHTYBaHHS KpUTEpIiB MOKHA 3BECTH JO TOTO, IO BOHM MAlOTh BiZOOpa)kaTu OCHOBHI
3aKOHOMIPHOCTI (pOpMyBaHHS 0COOMCTOCTI, TOOTO, 32 JOTIOMOT'OF0 KPUTEPI1iB Ma€ BCTAHOBJIFOBATHCS
3B’30K MK yciMa KOMIOHEHTaMH JOCIIPKYBaHOT CUCTEMH, TPU LIbOMY SIKICHI MOKAa3HUKU MalOTh
BHCTYIIATH B €JHOCTI 3 KUJIbKICHUMH.

Tak, na nymxy O.I. [lomeryH, KpuTepiii € XapaKTepUCTHKOIO 00’€KTa IOCHIKCHHS, IO
MMOBUHHA MAaTH CYTTEBI O3HAKH MpeIMeTa, BiToOpaXkaTH HEOOXiTHI O3HAKH Ta SIKOCTi, MalOTh OyTH
cTilikuMH 1 octiiauMu [44, ¢. 19];

Y mnenaroriuHiii Teopil MiJl MOHATTSAM «KPUTEpi» pPO3yMiIOTh 00 €KTUBHY O3HaKy, 3a
JOTIOMOT OO SIKOT 3/IIFICHIOETHCSI TIOPIBHSUIbHA OLIHKA JOCIIKYBAHOTO SIBUIIA, CTYNEHS PO3BUTKY
ioro y pi3Hux ob6crexyBanux oci6 [3, c¢. 117] abo CyKymHICTh TakuMX SKOCTEH sBHINA, IO
BiZJOOpaxaroTh HOTo CYTTEBI XapaKTEPUCTHKH 1 caMe TOMY ITiUISATaroTh ominmi [32, c. 35].

Oxpemi aBTOpHU PO3LIMPIOIOTH MOHATTS «KpuTepio». Tak, Ha nymKy A.A.Hi3kosa [38, c. 36].,
KpUTEpi BUCTYNA€E K KiTbKICHA BEJIMYMHA, 10 BU3HAYAE SKICHI XapaKTEPHCTHUKH Iporecy adbo
SIBUIIIA.

Hocmiganus JI.B. IlytnseBa, BuBYaOuM CydacHi mpoOiieMd NpoQeciiHOro HaBYaHHS,
KOHKPETU3Y€E 3HAUEHHs KPUTEPIIO SIK «MipH OLIHIOBaHHS JOCIIPKYBAaHOTO SBUIIA Ta THX 3MiH, 110
BiIOy/IMCS B PO3BUTKY OKPEMHUX CKJIAJIOBUX YHM OCOOHMCTOCTI B MIUJIOMYy B pE3YJIbTaTi
eKCIIEpUMEHTAIbHOTO HAaBYaHHS Ta BHUOKPEMJICHHMX II€AaroriyHMX yMOB, 3a SKHX BH3HA4eHa
rimoTe3a BiJAIMOBI/Aa€ YU HE BIAMOBIA€ pe3ynpTaraM excrepumenty» [46, c. 37]. Ha namy nymky,
HaBesneHe (OPMYITIOBAaHHS Mae 0Oe3nmocepeHeE MpaKTHYHE 3HAueHHs Y KOHTEKCTI Halloro
JIOCITKEHHS.

OTxe, pO3IJISHYBIIM BIJOMOCTI, HaBEJEHI Yy JOBIAKOBO-€HIMKJIONEIUYHIN JiTepaTypi Ta
(baxoBUX TCHUXOJIOTO-NEAATOTIYHUX JKEpenax, COHOPMYITIOEMO NPOMIKHI BHCHOBKH UIOJO0
O3HAYEHHS KPUTEPIiB Ta NOKA3HUKIB.

Hapgani y mporieci Hamoro J0CiiKeHHs] BBaKaTUMEMO, 110 KPUTepild — 1€ yHIKaJlbHA CTiiKa
Ta CTaja XapaKTepUCTUKAa 00’€KTa IOCIIDKEHHS, 110 B1AOOpa)ka€ CYKYNHICTh HOTO OCHOBHHUX
SKOCTed, mepelir mpoiecy (GopMyBaHHS OCOOMCTICHHUX YTBOPEHb, CIY>KUTh JI BCTaHOBJICHHS
3B’SI3KYy MDK KOMIIOHEHTaMH JOCIHIPKYBAHOI CHUCTEMH, JO03BOJI€ 3AIMCHUTH Kiacu]iKaliio,
OLIIHIOBAHHS, 1arHOCTYBAaHHS, BU3HAUYEHHS BIAMOBIIHOCTI JOCSATHYTOTO pe3yiabTaTy HOPMaTHBHO
BCTAaHOBJICHUM 200 €TaJIOHHUM TTOKa3HUKaM.

TakuMm YMHOM, Yy MJOCHIKEHHI pO3MIsgaeMo Kputepii chopmMoBaHOCTI iH(popMaIiifHOT
KyJIbTYpH MallOyTHIX CyJHOBO/IIiB SIK MaTepiani3oBaHy CYKYIHICTh 00’ €KTUBHHMX O3HAaK, L0 JAIOTh
MiZICTaBU 3pOOMTH BHUCHOBOK MPO CTYMiHb BiJNOBIIHOCTI NpOQeciiiHO-0COOMCTICHUX SKOCTEH
KypcaHnTiB Mopcbknx BH3 Bumoram mnpodeciitHoi iHpopMaiiiiHoi IisiIbHOCTI Ta BiAMOBIIHOCTI
BUMOTaM MDXXHApOJHOT'O PUHKY MOPCBHKOT Iparti.

[Toka3Huuku — 11€ y3ro/KeH1 Mk o000 3aCO0M SKICHOT Ta KUIBKICHOT OIIHKU KPUTEPIiB, 110
CBiIYaTh mTpo Mipy c(OPMOBAHOCTI JOCHIKYBAaHOIO OCOOHMCTICHOTO YTBOpEHHS abo ioro
CKJIa/10BO1 [9, c. 59]. ¥ HOBOMY TIyMayHOMY CJIOBHHMKY YKpPaiHChKOi MOBH HOHSTTS «ITOKa3HHK
BU3HAYA€THCS SIK O3HAaKa 4yoro-HeOynb, J0Ka3, CBIAUEHHs; MEBHI JaHi 3a pe3ylbTaTaMud poOOTH,
MpoIecy; JlaHi MpO JOCSITHEHHS B 4Yomy-HeOyab. [lomiOHe BW3HAYEHHS IHOTO TMOHSTTS
[IPEACTABJICHO Yy BEIMKOMY TIIyMaqyHOMY CJIOBHUKY Cy4aCHOI YKPalHCbKOI MOBH.

VY 1mpoMy 3B’S3KYy BaXKKO HE TMOTOAMTHUCS 3 HaykoBoro mosuitiero O.B. JlineHko, momo Toro,
IO KpHUTEpii 3a CBOIM 00OCATOM ICTOTHO WIMpINE, HDK TMOHATTS IMOKAa3HUK, 1 IO TOKa3HUK €
HEeB1/I’€MHOIO YacTUHOIO KpuTepito [20, c. 222].

KoHnenTtyanbHOI0O OCHOBOIO OIIIHIOBaHHS €(EeKTHBHOCTI BCHOTO Iporecy (opMyBaHHS
iHopmaIiiHOi KylIbTypd MaWOyTHIX CYAHOBOIIIB OynM METOIM TCHUXOJIOTO-TENarori9HuX
JOCIIKeHB, IETaIbHO PO3risiHyTi B poborax C.I. Apxanrenscekoro [2], FO.K. babancekoro [4],
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B. 3aresisuncekoro [23], H.B.Ky3eminoi [30; 31].

VY KIHIEBOMY MiJICYMKY CHCT€Ma JiarHOCTYBaHHS IIOTOYHOTO CTaHy C(OpPMOBAHOCTI
iHpopMaIiiHOT KyJIbTYpH MaHOYTHIX CYJHOBOMIIB BKIOYaJa B ceOe¢ HAcTymHUN Habip
J1arHOCTUYHUX 3ac00iB: aHKETYBaHHS KYpCAaHTIB Ta BHKJIAJayiB, TECTYBaHHS, IPOBEIACHHS
J1arHOCTUYHUX KOHTPOJIBHUX POOIT, METOJl €KCIEPTHUX OLIHOK, MEJaroridyHe CIOCTEPEXKEHHs,
BUBYCHHSA Ta aHali3 IUIAHYIOYOi Ta HaBYAJIbHOI JIOKYMEHTalii, pe3yJbTaTiB HaBYaJIbHOI,
npodeciiHol Ta IHIIUX BHIIB AISUTBHOCTI KYPCAaHTIB, PETEIbHHWM aHami3 3BITIB IUIABAIBHOI
MPAKTUKH.

IIpu opranizawii Ta IpOBEAEHH! E€KCIEPUMEHTAIbHOI YaCTUHM POOOTHM MU CIMPAINCST Ha
NPUHIUNH, cucTeMaTtn3oBaHi y pociimkenHi O.C. Mensiinenko ta I.B. Monactupnoi [35], mo
B1IOOpaKaIOTh 3arajbHI BUMOTH JIO IUIAaHYBaHHS, IMPOBEJACHHS Ta IHTEpIIpeTalii pe3yJabTaTiB
ME/IarOriyHOrO EKCIIEPUMEHTY:

- I[P MOJICJIIOBAHHI €TalliB MeJaroriyHoro €KClepuMEHTY — IPUHLUN LTICHOTO BUBYEHHS
MEeIaroriyHoro SIBUINA, SKUWA rependadae: BpaxyBaHHS BHMOT CHUCTEMHOTO MiAXOIy, YiTKe
BU3HAUEHHS Micls Tpo¢deciiHOro pO3BUTKY B OCBITHHOMY IMPOIECi, PO3KPUTTS IUHAMIKH
JOCTIKYBAHOTO SIBUIIA;

- [IpM TPOBEJEHHI KOHCTAaTyBaJbHOIO Ta (OPMYBaAIBHOIO €KCIIEPUMEHTY, Yy IpolLeci
PO3pOOKH IarHOCTHYHOI MPOTpaMu, aHalli3l Ta OLIHIOBAHHI OTPUMAHHMX PE3YyJIbTATIB — IMPUHIUI
00'eKTUBHOCTI, SIKUH Tependadae mepeBipKy KOKHOTO (pakTy KiUIbKOMa MeTOAaMH, (pikcalliro BCix
MPOSIBIB 3MiHM JOCHIJKYBaHOI SIKOCTI OCOOHMCTOCTI, 3iCTaBJIEHHS HaHWUX CBOTO JOCIHIIDKEHHS 3
JAaHUMM 1HIIMX JOCIIIKEHD;

-TpH  IUIaHYBaHHI  yYMOB  TIPOBEJEHHS  EKCIIEPHUMEHTAIbHOI  po0OOTH,  BiACTEKEHHS
OJICPKYBAaHUX EKCIEPUMEHTAJIbHUX JaHUX — MPUHLIUI €(PEKTUBHOCTI, SKUH MOJSATrae B MOJIO0XKEHH]
Ipo Te, U0 OTPUMAaHI pPe3yNbTaTH IMOBHHHI OyTH BUILE pE3yJIbTaTiB, OTPUMAHUX B THUIIOBUX,
CTaHJIAPTHUX YMOBaXxX 3a OAMH 1 TOM k€ yac, MpPU OJHUX 1 TUX XK€ MaTeplayibHUX 1 (PIHAHCOBUX
pecypcax.

3ynuHUMOCST OUIbII JOKJIAJAHO Ha OpraHizalliHUX 1 3MICTOBHUX acleKTaX po3poOKu
J1arHOCTYBaJbHOI MPOrpaMM Ta BU3HAUEHHsI CTaHy BHUPIIICHHS Mpo0sieMH B MpakTulli. Po3risHemo
nepmnii HampsM. Po3poOka JiarHOCTYBajbHOI INporpamu 3iilicHIOBasacs B JBa eranu. Ha
NepUIOMy eTarli BUPILIYBAINCS J[BA 3aBJaHHA: a) TEOPETUYHHUM aHali3 00’€KTa BUMIpIOBaHHS; 0)
BUOIp KpUTEpIiB, 110 JalOTh MOXJIMBICTh CYAUTH IpO piBeHb CPOPMOBAHOCTI 1H(OpMaLIHOI
KyJIbTYypH MailOyTHIX CyAHOBOJIIB. Bupimyroun nepiue 3aBiaHHs, y CBOIX MONEPEAHIX MpaLsix MU
BUJUTMIIA KOMITOHEHTH 1H(pOpMamiiHOI KyabTypH MaiOyTHIX CyaHOBOIiB [56; 57], yrounumm Ta
KOHKPETU3YBaJlM 1X XapakTepucTuku. Ilpu BupilleHHI ApPYroro 3aBJaHHs HaM, B IEpILIy 4epry,
JIOBEJNIOCST YITKO BU3HAYUTU MOHSTTS KPUTEPIiB 1 MOKA3HUKIB, OCKUIbKH, SK CBIAYUTH HaBEICHUMN
BUIIIE PO3MJIAJ, Y IX BU3HAYEHHI € 3HA4HI PO301KHOCTI B MCUXOJIOrO-NeAaroriunii jireparypi. Ha
OCHOBI aHaJ3y PI3HUX TOYOK 30PYy, MU PO3TIISAAEMO TOHSTTS KPUTEPIIO SK SKOCTi, BIACTUBOCTI
JOCIHIJKYBAHOTO 00’€KTa, 110 BU3HAYAE CY/KEHHS II0JI0 WOro cTaHy, piBHA (DyHKI[IOHYBaHHS 1
PO3BHTKY.

VY NcHUX0J0ro-NeJaroriyHuX JOCTIKEHHIX cOpMyBaIUCs 3araibHi BUMOTH /10 BU3HAYCHHS 1
obrpyaryBanHsa kputepiiB [20; 24; 32; 38], mo 3 ypaxyBaHHsSM 00’€KTa, TpeaMeTa i 3aBlIaHb
HAILIOTO JOCHTIJKEHHS MOXYTh OYTH MPEJCTaBIeHI HACTYITHUM YHHOM:

— KpuTepii NOBUHHI BiJOOpa’kaTd OCHOBHI 3aKOHOMIPHOCTI (opMyBaHHS 1H(OpMaLiiHOI
KyJIbTypH MaiOyTHIX CYIHOBOAIIB y cucTemi mpodeciiiHoi miaroroBku Mopcbkoro BH3 sk
0CcOOMCTOCTEM 1 IPOMaJISIH CBOET KpaiHH;

— 3a JIONIOMOTOI0 KpUTEpiiB MOBUHHI BCTAHOBIIOBATHCA 3B SI3KM MK yciMa KOMIIOHEHTaMHU
iH(OpMaIIHHO-0CBITHROTO Ta MPO(DECIHHO-NIPAKTUYHOTO CEPEIOBUINA HABUATIHLHOTO 3aKJIany;

— KpUTepii MOBUHHI PO3KpUBATHCA Yepe3 (iKCOBaHY HU3KY MOKA3HUKIB, CTYIIHb MPOSBY SKHX
CBITYUTH TIPO TICBHUI BUSB JJAHOTO KPUTEPIIO;

— KpuTepii MOBUHHI BimoOpakaTu IuHaMiKy (OpMyBaHHA CKIaJ0BUX iH(pOpMaIiifHol
KyJIbTypU MaOyTHIX CYJTHOBOJIIB B Yaci Ta MpoCTOpi;

139



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 1 (30)

— SIKICHI TIOKQ3HUKH KPHUTEPIiB MMOBUHHI BUCTYMATH B €HOCTI 3 KUIbKICHUMH, HE CYIIEPEUUTH
iM, OyTH TpUIATHUMH Ui OOYMCIICHHS y3arajlbHEHHX IMMOKa3HUKIB, [0 XapaKTepU3yIOTh Hepedir
nporiecy hopmyBaHHs iHPOPMAIIHHOT KYIbTypH MaOyTHIX CYAHOBO/IIIB.

[Toxa3uuku chopMOBaHOCTI BUIIEHUX KPUTEPIiB BU3HAUEHI HAMU 3 OMOPOIO HA poOOTH
A. B Barapmesa [5], II.M. Bonosuka [12; 13], C.V. I'onuapenka [16], M.I. I'pabaps [18], K.
Iarenkamma [24], K.A. Kpacusucbkoi [18], H.B. Ky3sminoi [30], JI.[I. CrapikoBoi [37]. ¥ mpomeci
TEOPETUYHOr0 OOTPYHTYBAaHHS 3acajl IMPOBEIEHHS KOHCTaTyBaJbHOTO €Tally JOCHIIKEHHS MH
BUJUIMIA TaKi TOKa3HUKH KpUTEpiiB chopMoBaHOCTI CKIag0BUX 1H(OPMAIHOT KyIbTypu
MalOyTHIX CYJHOBOIIIB Ta METOIM iX AIarHOCTYBAHHS:

1. OcobucricHo-MoTUBaNiiiHMIT KOMIOHEHT. J{J1s1 OIiHIOBaHHS PiBHA HOro cOPMOBAHOCTI
JOITHPHO BUIUIMTH B SKOCTI CKJIAJOBUX MpOoQeciiiHy CrpsMOBaHICTh Ta 0COOMCTICHI mpodeciiini
skocti. [IpodeciitHa crnpsMOBaHICTh SK IMOXiJHA BiJl MOTHBAIlil, BIACTEXKyBanacs 3a TaKUMU
MOKa3HUKaMH: MOTHUBH, IHTEpPECH, LIHHICHI Opi€HTAIlli, chjia MOTHBAlii, mOTpeda caMOpPO3BUTKY,
CaMOOLIIHKa JTOCATHEHb, 3aJI0BOJICHICTh CBOIMH JTOCATHEHHSMH. 3aCO0OOM JiarHOCTHKH BUCTYITAJIH
CTaH/IaPTU30BaHI TECTH, aHKEeTH, ONuTyBanbHUKU. [IpodeciiiHi sKOCTI OLiHIOBaNIHUCA 32
MOKa3HUKaMH  C(HOPMOBAHOCTI  YCBIJIOMJICHOCTI 1 CaMOCTIMHOCTI MaWOyTHIX CYJIHOBOJIIB
(TecTyBaHHS, aHKETYBaHHS).

2. KorniTuBHuii komnonent. [IpodeciiiHi 3HaHHS OIIHIOBAJIMCS 3a MOKa3HUKAMH TTOBHOTH 1
MilHOCTI. 3aco00M AiarHOCTYBaHHs Oysi0 0OpaHO MPEAMETHO-OPIEHTOBAHI TECTH Ta JaHi, HaBeIEHI
y 3BiTax 3 aBanbHOi npakTuku (Teopernuna yactTuHa. 3HAHHSA).

3. IIpouecyanbHo-onepauniiinuii kommnoHeHT. [IpodeciiiHi BMIHHS OIIHIOBAJHMCS 3a
MOKa3HUKOM KoedilieHTa CcQOpMOBAHOCTI BMIiHHS uepe3 pO3B’S3aHHA 3a1a4 3 MPEIMETIB
npodeciiHO-MPAKTUYHOTO HHKIY 1H(OPMALIHHO-TEXHOIOTIYHOTO CIPSMYBaHHS Ta BHUPIMICHHS
HaBYAJIBHHUX 1 MpodeciiHMX CHUTyalild, B TOMY YHCII 3 ypaxyBaHHSIM pe3yJbTaTiB IUIaBATbHOI
npaktuku KypcantiB (IIpaktnyna yactiuHa. KoMmneTeHTHICTS).

3a OCHOBY METOAMKH JIIarHOCTYBAaHHS 3HaHb 1 YMiHb OYyJIM MOKJIaZIeHI METOH ITOeIEMEHTHOTO
1 moomnepaniiiHoro aHanizy, MpUKJaJ BUKOHAHHS SKOro HaBeAeHui y nocnipkeHHi [.I. MakapoBoi
[34, c.180], mpucBsiueHOMY MOKa3HUKAM OIL[IHIOBaHHS PiBHIB MPOQECiiiHOr0 PO3BUTKY CTYICHTIB
negaroriyHoro BH3.

CyTHICTH TOEJNEMEHTHOTO METOJAY aHajli3y IMoJiira€ B TOMY, IO JOCIIIHUK Tepen
MIPOBE/ICHHSM AaHKETHOTO OINUTYBaHHS, MEPEBIPOYHOI POOOTH BH3HAYAE BUMOTH, SKHM ITOBUHHO
3aJIOBOJIbHSATH 3aCBOEHHS 3HaHb CTYJIEHTAMHU /10 MOMEHTY 3aKiHUE€HHS JTOCIII>KEeHHS.

[Ticns BUKOHAHHS POOOTH O(GOPMIISIETHCS TIPOTOKOJ, B SIKOMY BKa3YIOThCS €JIEMEHTH 3HAHb,
10 NiAJIATal0Th 3aCBOEHHIO OKPEMHUM CTyleHTOM. Ha OCHOBI HpPOTOKOJy OOYHCIIIOIOTHCS
Koe(ilI€EHTH MOBHOTU 3aCBOEHHS CTYIEHTaMH 3MICTY 1 00csary Tux abo IHIIMX 3HaHb (IOHATH,
SKOCTEMH, BIaCTUBOCTEH TOIIIO).

B sxocTi KUIBKICHMX NOKAa3HUKIB 3aCBOEHHS BHOpaHHX €JIEMEHTIB 3HaHb HaMH Oy
BUKOpHCTaHi KoedimieHTH, 3anponoHoBani A.B. Ycosoro [54].

KoedimienT moBHOTH 3aCBOEHHS 3MICTY BHOPAHOTO €JIEMEHTY BHU3HAUYAETHCA 32 (POPMYIIOIO
(1) [54]:

I= E:_l L (1)
LN
ne Li - KUIBKICTh ICTOTHHX O3HAaK, 3aCBOEHHMX 1- M CTYIEHTOM, L - KUIBKICTh O3HaK, IO

MiJUISITAI0Th 3aCBOEHHIO, N - KUTBKICTh CTYJEHTIB y TPYyIi.

KoedimienT moBHOTH 3aCBOEHHS 00CITY BHOPAHOTO €IEMEHTY BU3HAYAETHCS 3a (POPMYIIOIO
(2) [54]: _

i1 Py ()

_ PN

ne P- moBHOTa 3acBO€HHS 00'eMy i-M cTyneHTOM, P;- 00'eM, IO MmiJJIsrae 3acCBOEHHIO Ha
1boMy etari, N - KUTbKICTh CTYJEHTIB B IPYIIL.

[ToonepamiitHuii aHaMi3 Ja€ MOMKJIMBICTh BUSIBUTH, HACKUIBKH MOBHO CTYJIEHTAaMH 3aCBOEHI
orepariii, 3 sSIKHX CKJIaJa€ThCcs Ta ab0 IHIIA TisSUTBHICTH, HAMPUKIAA, PO3B’S3aHHS HAaBITalliiHUX
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3aja4, MPOBEJICHHS. BUXOBHOT'O 3aX0/y 3 0COOOBUM CKIIQJOM TOIIO. /I IIbOT0 y TPOTOKOII aHAITi3Y
BKa3yIOThCS yCi il 1 omepartii, 0 MiIAraloTh BUKOHAHHIO, a MOTIM BKa3yOThCS Ti, SIKi BHKOHAB
KOHKPETHUH KypCaHT OKPEMO.
OCHOBHUMH OIEpalissMd B pIlICHHI 3aBIaHb € HACTYIHI: OpPI€EHTYBaHHS, IUIaHYBaHHS,
BHKOHAHHS, KOHTPOJIb. 3MICT OIepalliii 3aJIe)KUTh BiJl TUIIIB 1 BUIIB BUPIIITyBaHUX 3aB/aHb.
[TpoTOKOI 1O OBOJIOIIHHIO YMIHHSM BUPILIYBATH 3aBAaHHS 0POPMIISETHCS aHAJIOTIYHO, MiCHIs
4oro OOYHMCIIOEThCA Koe(ilieHT CchOpPMOBAHOCTI YMIHHS BHUAULITH 3MICTOBHI €JIEMEHTH B
OTepallisx 3a PillICHHSIM 3aBJlaHb 3a HACTYIHOIO Gopmysioro (2.3) [54]:
L ZEK, 3
KN

ne P — koedimieHT chopMOBaHOCTI yMIHHS BHIUIATH 3MICTOBHI €JIEMEHTH B OIEpaIisx 3a
pimeHHsAM 3aBnaHb, Kj - 9nuciio BipHO BUKOHAHUX OTepamiid i-M cTyaeHToM, K - 4ucio eneMeHTiB,
SK1 MarOTh OyTH BUKOHAHI, N - KUIBKICTh CTY/ICHTIB, IO BUKOHYIOTH pOOOTY.

VY3aragpHeHa METOAMKA 1 3aCO0M JIarHOCTYBAHHSI TPEICTABICHUX KPUTEPIiB 1 MOKA3HUKIB
chopMoBaHoCTI 1H(OPMALIIIHOT KyIbTypu MalOyTHIX CYAHOBOJIIB 0a3ylOTbCS Ha MOJIOXKEHHSX,
npeacrasiacHux y npaisix B.1.3arss3uncekoro [23], K. Inrekammna [24], H.B. Ky3sminoi [29],

A.A. Kusepsura [33], I'.B. Tepemyka [53] 1 npeacrasneni B Tabm. 1.

Tabmuus 1

¥Y3aranbHeHa MeTOAMKA i 3ac00H JiarHOCTYBaHHSI KpHUTepiiB i mokasHukiB copmoBaHocTi
iH(opManiiiHOI KyJbTYpH MaHOYTHIX CyTHOBO/IIB

Kpurepii IToxazHuKHM Mertoau i1 3acobu
JIarHOCTHKH
OcobucricHo- — MOTHBH, IHTEpECH, IIHHICHI | TecTu B. AHnpeesa,

MOTHUBAIIHHNH KOMIIOHEHT

opieHTallii; — norpeda
CaMOPO3BUTKY; — CAMOOIIIHKa
JOCATHEHB; — 33JI0BOJICHICTb
JOCSTHEHHSIMH.

JI. Cronspenko, K. 3amdipa,
E. 3eepa, O. lllaxmaTtoBa,
x. Porrepa, E. Pean,
CIIPOIIEHA METOINKA

B. Sl1oBa, onuTyBAIIbHUKHU

KoruiTuBHMiI KOMIIOHEHT

— IIOBHOTA 3aCBOEHHS 3MICTY
MTOHSTTS; — IOBHOTA
3aCBOEHHS OOCATY MOHATTS; —
ITOBHOTA 3aCBOEHHS
MPAKTUYIHUX JII TIOHSATTST; —
MIIIHICTb 3aCBOEHHS ITOHATTSA

Tectu moeneMeHTHOTrO 1
HOOMEepaliifHOro aHaizy.
Mertonnka KO3-1.

IIpouecyasnbHo-
onepaniiHuil KOMIIOHEHT

— IOBHOTA OBOJIOIHHS
BMIHHSAMU; — MIIIHICTB
OBOJIOAIHHS BMIHHSIMH; —
YCBIiIOMJICHICTb,
CaMOCTIMHICTb,
TOBapUCHKICTh, EMOITiiTHA
CTINKICTb, UYTJIUBICTb,
JIOMIHAHTHICTb,
CaMOKOHTPOJIb TOIIIO.

eKCIIepTHA OIliHKa 1
camooIiinka Metoauka
P. Kerrena

BinomocTi, npeacrasieni y tabmn.1, m03Bost0Th CHOPMYITIOBATH BUCHOBOK MO0 TOTO, IO

JOMIHAHTHUMH y CKJIaJli OCOOUCTICHO-MOTHBAIITHOTO KOMITIOHEHTY € OCOOUCTICHA CIIPSIMOBAHICTh
Ta 3aIliKaBJICHICTh KypcaHTiB Mopcbkux BH3 y mpodeciiinHoMy po3BUTKY. BUSBISIIOTECS BOHH Y
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HassBHOCTI c(hOpMOBAHOCTI TPOQECIHHUX IHTEPECIB Y MOPCHKIN Tajy3i, MO3UTHBHOMY CTaBJICHHI JI0
TEOPETUYHOIO Ta MPAKTHYHOTO HABYAHHS, CIPSMOBAHOCTI IIOAO AKTHBHOT'O 3aCBOEHHS 3HAHb,
MparHeHHi A0 MOAAJIBIIOT0 MPO(eciiiHOTO PO3BUTKY.

KOrHITUBHUI KOMIIOHEHT BU3HAYA€ThCS HASBHICTIO 3HAHb, YMiHb 1 HaBHYOK 3 (paxoBHX
JOUCHUIUIIH, 3AAaTHICTIO iX BHUKOPHUCTOBYBAaTHM Ha NpPaKTHlll, cOpMOBaHI 3HAHHS O3BOJIAIOTH
3aCTOCOBYBAaTH Cy4yacHI TexXHOJOrii y mpodeciiiHiii HisNIbHOCTI CYIHOBOIS, pPO3B’sA3yBaTh
HaBYallbHI 3a7a4yl Ta BHUPINIYBaTH BUPOOHUYI 3aBJaHHS, JOCATaTH HOPMATUBHO BHU3HAYEHOTO
pe3yabTary, SKICTIO 3HaHb MpogeciiiHol TepMiHoJOrii Ta CTaTyTHUX BUMOr. CBigUeHHSIMH
c(OpMOBAHOCTI KOTHITUBHOTO KOMIIOHEHTY € YMIHHS MpaloBaTH 3 HOPMATHBHOIO, HaBYaJIbHO-
METOAMYHOI0 Ta CIEIiaIbHOI JOKYMEHTAIlI€l0, TMOKAa3HMKU YCIIIIHOCTI KypCaHTIB, 3arajibHa
KUIBKICTh 0alliB 3a 4ac MPOXO/KEHHS BUPOOHUYOI IPAKTUKH, SKICTh HAIIMCAHHS TECTOBUX 3aBJaHb
Ta MOAYJIBHUX KOHTPOJIHUX POOIT.

[IpouecyanpHo-onepaliiHuii ~ KOMIOHEHT  XapaKTEepPHU3yeThCS  HASBHICTIO  CTIMKHX
cOpMOBaHMX HABMYOK BHUPIMICHHS THIIOBUX 3aBJaHb HABYAJIBHOI MiSTIBHOCTI y Tporeci
npodeciiiHol MArOTOBKA Ta BUPOOHUYMX 3aBlaHb IMiJ 4ac MPOXOKEHHS IUIaBAJIbHOT MPAKTUKH.
CdopmoBaHicTh TpOIECYaTbHO-OMEPAI[ifHOT0 KOMIIOHCHTY BU3HAYAETHCS YCIINIHICTIO BUKOHAHHS
MPAKTUYHUX 3aBllaHb y mporleci mpodeciiiHoi MiAroTOBKM Ta BUPOOHWYMX 3aBAaHb MiJl Yac
MIPOXO/KEHHS TUIaBATBHOT MPAKTUKH.

3 METOI KOPEeKTHOrO BH3HAYCHHsS PIBHIB chopmoBaHOCTI iH(MOPMALIHHOT KYyIbTYpH
MaiOyTHIX CYAHOBOJIiB, Ha HAIly IyMKY, JOIIBHO KOHKPETH3YBaTH KpUTEpii, NMOKAa3HUKH Ta
JIarHOCTYBaJbHI METOJWKH BIAMOBIAHO 10 crneuudiku mnpodeciiHol MiArOTOBKH MalOyTHIX
CYAHOBOIIiB y Mopchkux BH3 Ta yMoB MOpchKO1 mparti.

XapakTepuctuka ocodbucricHo-moTuBaniinoro komnonenty IKMC, npeacrasnena y tadiu. 2,
HaJa€ MOJJIMBICTh OIIHUTH IOTOYHMM Ta TMOTEHIIMHO CcpOpMOBaHHI CTaHM OCOOUCTICHOI
noTpeOHICHO-MOTHBalIHHOT cepu Kypcanta mopcbkoro BH3 sk umHHHMKA (opmyBaHHS iHoro
npodeciifHoT KyIbTypu Ta iH(OpMAaIiHOT KyIbTYpH 5K i1 HEB1JI'€MHOI CKJIa/I0BOI.

Tabmums 2
XapakTepucTHKa 0cO0UCTiCHO-MOTHBaNIHOr0 KoMmnoHeHnty IKMC
3acobu
Bwmict koMnoHeHTy Kpurepii piBHil? IToxa3Hukmu JUATHOCTYBAHHS
chopmoBaHOCTI CTaHy
cchopMOBaHOCTI

3abe3neduye (GopMyBaHHS | —eMOILIHO-BOIHOBA JTUHAMIYHICTh 1 | aHKeTyBaHHS,
CTaJIOro JOCTaTHBO | 3pITICTh, BHCOKA | LIECIPAMOBAHICTh Yy | NEJAarorigne
BHCOKOI'O PIBHS | rpOMasHChKA npodeciiHii CIIOCTEPEKEHHS,
MOTHBAIII1, CBIJIOMOTIO | CBiZOMICTB, iH(bopMaIiiHIN aHai3
CTaBJICHHS Ta 1HTEPECY, | pO3yMiHHS CYCIIIBHOI | AIAIBHOCTI, JTUCITUATITIHAPHOT
3aLIKaBJICHOCTI 10 | 3HadymocTi npodecii, | 00’ €KTHBHIH NPAaKTHKU Ta 3BITiB i
ManOyTHBHOT npodecii, | crilike mMparHeHHs 0 | CAMOOLIHIII XapaKTEPUCTUK
10 MHOJIATaIOTh y | mpodeciitHoro Ta | JOCATHYTHUX IJ1aBaJbHOL
NparHeHHi JI0 IOCTIMHOI | Kap’€pHOro pe3yINbTaTiB, MPaKTUKA B YaCTHHI
aKTyaisamii  3HaHb Y | 3pOCTaHHS; BU3HAUEHHS MUISAXIB | BUKOHAHHS
chepi poeCiiHOl | —103UTHBHE Ta METO/IIB ix | GesmocepeaHix
TSIIBHOCTI, 3aHATH | cTaBJIEHHS 0 HOBaIiil | HOKpPAILEHH (G yHKITIOHATEHUX
0COOUCTICHOIO Ta |y npodeciiiniii | CTABIECHHA Ta | 000B’SA3KIB
npodeciifHoro JISUTBHOCTI Ta cucTeMi | MOTHBALIis IO | BIAIIOBIAHO 1o
iH(OopMaIliifHOI0 npodeciituoi OBOJIOHIHHS 3aliMaHOl MOcaau
TiSUTBHICTIO, MiATOTOBKHU; CTIMKicTh | IEPEIOBUMH
OITpamroBaHH1 y EKCTpEMaJIbHUX TEXHOJIOI' 1 IMH
PI3HOTHITHHX JUKEPEN | CHTYALisX; KEepyBaHHS CYIHOM Ta
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iHdopmanii, CTBOPEHHI | —HECTaHIAPTHICTH, eKillaXKeM, TOTOBHICTh
BJIACHUX 1H(QOPMALINHUX | eBPUCTHYHICTD, i () MIDKKYJTBTYPHOT
pecypcis, TOTOBHOCTI | TBOPYICTh MHCJICHHS, | B3a€MOJIi
3IIIACHIOBATH —BHCOKa  ocobucra

iH(pOopMaIliiHy BIJITOBIAJIbHICTD,

B3a€MOJIII0 MK WIEHAMHM | HCIMILTIHOBAHICTS;

MOJIIETHIYHOTO, —3JIaTHICTb 0

MYJBTUKYIBTYPHOTO T | pechiekcii;

6araTokOH(ECIOHAIBHOTO | BignaHicTh CITYXKIHHIO

eKiMaxy, Hapoay YKpainu;

NpeICTaBHUKAMHU -KyJIbTypHA Ta

CYAHOIUIABHUX KOMIIaHIH, | kondeciiita

NOPTOBHX, HABIraUiMHUX, | TojepaHTHICTS.

MUTHHX Ta

NPUKOPIIOHHUX  CITYXO,

YMiHHS IIpE3EHTYBATU

BJIACHI iHdopmariini

pecypcu, BMIiHHS

KOPEKTHO BECTH

JIMCKYCIIO

HactrymauM 00’€KTOM Hamoro po3risily € KOTHITUBHHUM KOMITOHEHT iH(OpMaIiiHoi
KyJIbTYpH MallOyTHIX CYJTHOBO/IIiB, Pe3yIbTaTH PO3TISLAY SKOTO MpEeACTaBlIeHl y Tabu. 3.

BIJIIIOBITHO 10
3aBJaHb
npodeciiinol
M ATOTOBKHU

npodeciitHoi 1HpopMarlii,
KpUTEpiiB  Ta  METOJUK
OLIIHIOBAHHS 1i 3 TOYKU 30py
IIOBHOTH, aKTyaJIbHOCTI,
JIOCTOBIPHOCTI,  TIPUHITUIIIB
MIPEICTAaBICHHS i y
3pO3yMIJIOMy  BUJISIAI  Ta

e(eKTUBHOTO BUKOPUCTAHHS;
-OTIaHyBaHHS OCHOBaMH
iHpopManifiHO-aHATI THIHOL

CTEPEOTHITY YSABJICHB
00 BUKOPUCTAHHS
MIEPCOHAITBHOTO
KOMIT 10Tepa; peakiis
Ha HeCTaHJaPTHI
3aBJIaHHS;, TOYKH 30Dy
OO0 MOXJIMBOCTEHN
BUKOPHUCTAHHS
KOMIT 10Tepa
3aCBOEHHS

TS

Tabmunsa 3
XapakTepucTHKa KOTHITUBHOT0 koMnoHenty IKMC
. e 3acobu
Bwmict Kpurepii piBHiB .
KOMIIOHEHTY c(hOopMOBaHOCTI Hoxasmmin AIATHOCTYBARMA
CcTaHy c()OpMOBAHOCTI
3abe3neuye - HOPMAaTMBHO- |- 3HAaHHSA BITYM3HSAHOI Ta | TECTYBaHHs, yCHE Ta
CHCTEMHICTh, | IIPaBOBHIA; MDKHApPOJHOI HOPMAaTHBHO- | MUCHMOBE
HOCTIIOBHICTh | -  iH(OpMaIliifHO- | IpaBOBOi 0a3u | OMUTYBaHHS,
1 HaCTYIHICTb | IPOTHOCTUYHMIA; Bukopuctans IKT y ramysi | nemparoriusae
y  BHUBYEHHI | -  1H(OpMAaIiHO- | CyTHOBOAIHHSA, MPEIMETHOI | CIIOCTEPEKECHHS,
iH(hOopMaLIfHO | aHATITUYHUM; oOnacti Ta 1H(pOPMaLIHHUX | OPIEHTOBAHE Ha
- - eproHOMiuHO- | O0’€KTIB  HaBUAIbHOI  Ta | BUABJICHHS piBHs
TEXHOJIOTIYHHU | O€3MEeKOBHIA. MaiOyTHBOI npodeciitnoi | 6a30BoOi
X  JACUUILIIIH IISUIBHOCTI, iH(pOopMaIiiiHo-
Ta I1HTETpaIliio - YCBIJOMJICHHS iIeH | TEXHOJIOTTYHOL
ix 3 BJIACHOL iH(pOpMaIiifHOI | MiIrOTOBKH;
IUCIAIUIIHAMU TISTBHOCTI Ta Tiepe0adeHHs | HasIBHOCTI abo
IHIIUX IUKIIB il Hacmigky; 3HAHHS JKEpeN | BiICYTHOCTI
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00poOku  iHGopMalii  Ta | HABYAIBLHOTO
CUHTE3y HOBOI iHpOpMaIlii Ha | MaTepiany 3 1HIIUX
OCHOB1 HasBHUX BIJJOMOCTEH, | IUCUMILUIIH, CTYIIiHb
30KpeMa: OIMaHyBaHHS | CAMOCTIMHOCTI y
iHdopmarriiHo- mporeci  pobotu 3
AQHATITUYHUMH ~ CHUCTEMaMH¥ | HAaBYAJIbHUMU
yIpaBIiHHSA  CYIHOM Y | pecypcamu

MITATHAX Ta E€KCTPEMAIBHUX | 3aralIbHOTO
CHUTYaIisIX, CHCTEMaMH | KOPHCTYBaHHS;
YIPaBIiHHSA HABITALIWHUMHM | CTYMiHb  CXMJIBHOCTI
iHopMaIiHHUMH hite} IaTepuer-
pecypcamu, CUCTEeMaMH | 3aJICKHOCTI;
iHdopmariiHoi Oesreku, | aHami3 3BITIB i
CUCTEMaMH MDKHAPOJHOI | XapaKTePUCTHK
B3aeMOIii IO/IO0 | TUIABAIBHOT MPAKTUKU
3a0e3rmeueHHsT TI00aBHOTO | B YaCTHHI BUKOHAHHS
MOPCHKOTO  3B'I3KYy  JuIs | Oe3mocepeHix
TOIIIYKY, pATYyBaHHS Ta | QYHKIIIOHATBHIX
3a0e3IeueHHs HaBiramiiHol | 000B’SI3KiB,

Oe31eKy TUTaBaHHS, OB’ sI3aHUX 3
-3HaHHS OCHOB €PrOHOMIYHOI | YIIPABIIIHHAM CYJIHOM
Ta iHGOopMaIliHHOT Oe3MeKH

Xapakrepuctiuka KorHiTHBHOTO KommoHeHTy IKMC, mpencraBmena y Ttabm. 3, Hamae
MOJKJIMBICT C(OPMYBATH YSIBJIEHHS 11010 KOTHITUBHOI'O HAIOBHEHHS CHUCTeMHU (DOpMyBaHHS
1H(popMaLIiHOT KyJabTypd MalOyTHIX CYJHOBOJIIB Ta OKPECIUTH MDKIPEAMETHI 3B SI3KH MIXK
npodeciifHO-OpiEHTOBAaHUMM Ta I1HIIMMHU JAMCUUIUIIHAMM, IO CHPUATHME OUIBII YCHIIIHOMY
nepediry (opMyBaHHSI OCOOMCTICHOTO YTBOPEHHS, IO € MPEAMETOM PO3IJISIY.

[lonanpiie Hame JOCHIKEHHS CHPSAMOBAHE Ha PO3IJILA  IpOIeCcyaabHO-ONepauiiHoro
KOMITOHEHTY 1H(OpMaLiiHOT KyIbTypH MaiOyTHIX CYAHOBOAIIB, PE3YyJbTaTH PpO3MIIALY SIKOTO
npeacTaBieHi y Tadi. 4.

Tabmuis 4
XapakTepucTHKa NpouecyaabHO-onepaninHoro komnonenty IKMC
. . 3acobu
Bwmict Kpurepii piBHiB .
KOMIIOHEHTY chopmoBaHOCTI Toxasnuku JUATHOCTYBAHHA .
cTaHy c()OpMOBAHOCTI
3abe3mneuye -iH(pOpMaIiHO-TTPABOBHM, | -3/1HCHEHHS oe3 | - KOMILIEKTH
iHdopmaiitHo | -iHdopmMariiHo- MOPYLIEHb MIPaKTUYHUX 3aBJaHb
- KOMYHIKaTUBHUII, npodeciitHoi npodeciifHoi
TEXHOJIOTIYHU | -1H(opMaliifHo- 1H(popMarLiiHOT CIPSIMOBAHOCTI
17§ aCIEKT | ONepaTOpChKUI. JISUTBHOCTI, -TPEHIHTH
npodeciiiHol MIHIMI3alis TPUYUH | ~-BUKOPUCTAHHS
iH(popMaiifHo Ta YMOB, 110 | €JIEKTPOHHUX
i JismpHOCTI CIIPUAIOTH TpEHAXKEPIB Ta
CYIHOBONIA 3 BUHUKHEHHIO imiTaTopiB pyXy
BUKOPHUCTAHHS MDKOCOOMCTICHMX Ta | CyaHa
M 3aco0iB IKT, MDKTPYHOBHX -301pHHKH
CHCTEMHOTO, KOH(ITIKTIB y | CUTyaIliiiHuX 3aBJaHb
IIPUKIIAIHOTO, KOJIGKTHUBI, 3 npodeciitnoi
KOMYHIKaIliitH MOPYIICHHIO  TIpaBmII | iHGOpMaIliiHOT
oro Ta eKCIUTyaTallii CyiHa Ta | TisUIbHOCTI
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CIEeniajJbHOro HECEHHSI BaxTH, | -aHAJIi3  3BITIB Ta
HaBIraIiitHOTO BUMHEHHIO XapaKTEPUCTUK 3
IPOTPaMHOTO MIPABOBOPYIICHb 1 | IIIaBaJIbHOT TPAKTUKU
3a0e3ICUCHHS, 3JI0YHHIB; B YaCTHHI BMKOHAHHS
OpPIEHTOBAHOTO - 3a0e3neueHHs | (yHKIIIOHAIbHUX
Ha Oesmeyne, iHpOopMariitHOl 000B’s3KiB
BYacHe Ta B3aeMOIIL MIDXK | CYZHOBOJIIS.
€KOHOMIYHO YjleHaMH eKinaxy,
BUIIPABJIaHE HarJISJOBUM Ta
3a0e3neueHHs KOHTPOJIIOI0OUUM
3aBJlaHb OopraHaM 3  METOH
CYTHOBO/TIHHSI. 3a0e3neueHHs

KEpOBaHOCTI

TEXHIYHUMHU

CHCTEeMaMHU CyTHa

- 3M1ACHEHHS

e(eKTUBHOI

iH(pOopMariiiHo-

OMepaToOpChKOL

JISIBHOCTI 3

BUKOPUCTaHHSM

SIIEKTPOHHHUX 3ac00iB

YIIPaBJIiHHS CYJIHOM

[IpencraBneHi XapakTepUCTUKU MPOILECYyaTbHO-ONEPaLifHOr0 KOMIIOHEHTY HaJlaloTh 3MOTY
OLIHUTU e(EeKTUBHICTh MpodeciiHol 1HPOpMAIHOI [iSAIBHOCTI MalOyTHBOTO CYIHOBOJIA SIK
30BHIIIHIN MPOsiB chOPMOBAHOTO PiBHSA HOro iHPOpMAaLIfHOT KyIbTYpH.

Otxe, po3poOiieHa HaMH 3arajbHa Ta YAacTKOBI J1arHOCTYBAJIbHI METOJIMKH, BHU3HAUYEHI
KpUTepii Ta TNOKa3HUKH CQHOPMOBAHOCTI 1H(OPMAIIHOI KyabTypH MaiOyTHIX CyIHOBOIIB
CTBOPIOIOTh NIEPETYMOBH ISl TPOBEIEHHS! KOHCTATYBaJIbHOTO €KCIIEPUMEHTY 3 METOI0 BU3HAUEHHS
MOTOYHOTO cTaHy c(OPMOBaHOCTI 1H(HOPMAILIIHOT KyIbTypH MallOyTHIX CyIHOBO/IIIB, OITUCY PiBHIB
il cpopmMoBaHOCTI, BHUSBIEHHS MEAAror'YyHUX YMOB, IO CHPUAIOTH OUIBII €PEeKTUBHOMY ii
(dbopMyBaHHIO, OOTPYHTYBaHHIO, pO3pOOLI Ta BHOPOBAPKEHHIO Y TENaroriyHy MpakTHKY
CTPYKTYypHO-(DYHKIIIOHANBbHOI Mojeni (opMmyBaHHS 1HGOpMaLIiHOI KyIbTYypH MalOyTHIX
CYAHOBO/JIIiB B yMOBax Mopchkoro BH3.

[Migkpecio0ur BHYTPIIIHIO IUTICHICTE iH(GOPMAIIHHOT KyJIbTypH MalOyTHROTO CYJHOBOMIS SIK
CKJ1a70BOi MpogeciiftHoi KyJIbTYpH, CTIMKOCTI 3B’S3KIB MIX ii KOMIIOHEHTaMH, iHBapiaHTH LUX 3B A3KIB 1
crabiipHOCTI HaO0Opy (PyHKIIH, MU MOBUHHI TOTIOBHUTH MOP(OJOTTUHUMA, CTPYKTYPHHUH 1 QyHKIIOHAIBHUH
aHaJi3 TeHEeTHYHUM, IO € 00’ €KTHBHO HEOOXIJIHUM y BUMQJIKY JOCIIKeHHs iHQOpMAIiifHOT KyJIbTYpH SIK
CHCTEMHOTO YTBOpeHH:. |'eHeTHYHMH aHaNi3 OB’ A3aHUi 3 BUAUICHHSM 1 pO3KPUTTSIM PiBHIB C()OPMOBAHOCTI
iH(pOopMaLiiHOI KyIbTYpH MallOyTHEOTO CYTHOBOIIS.

VY HaykoBiW JiTepaTypi piBEHb BH3HAYAETHCS SK TUCKPETHHUH, BIHOCHO CTIMKWNA, SKICHO
CBOEPITHUI CTaH MaTepiaibHUX CUCTEM, SIK BIIHOIICHHS «BUIIMX» 1 «HIKYUX» CTYNEHIB PO3BUTKY
CTPYKTYp Oyab-sikux 00’€KkTiB abo mporeci [47].

PiBHeBuUi MiAXiA 103BOJISIE PO3TIAAATH OYAb-SIKHIA MPOLIEC PO3BUTKY OCOOUCTOCTI SIK MEpexin
B1JI OZJHOTO PiBHS JO IHIIOTO, OUTBIN CKJIAHOTO 1 IKICHO BIJIMIHHOTO.

3 oAy Ha BHKJIAQJICHE Ta CHUPAIOYHMCh HAa HaBeAeHy y mpaipix [1; 28; 51] mocnizoBHICTH
BHJIUICHHS pIBHIB C(HOPMOBAHOCTI OCOOHMCTICHUX YTBOPEHb, MH BH3HAUYa€EMO TpHU pIBHI
copmoBaHOCTI iHPOpPMALIHHOI KYIbTypHd MalOYTHIX CYJHOBOJIIB: PENPOIYKTUBHUN (HU3BKHIA),
MPOAYKTUBHUH (CepenHiil), KpeaTuBHUM (BUCOKui). HammumkoBe moapiOHEHHST PIBHIB YTPYIHIOE
a”aii3 mpouecy ¢GopMyBaHHS 1HPOpPMALIHHOI KyJabTypH MaiOyTHIX CyIHOBOIIB Ta HE CHpUSE
UTICHOMY Oa4eHHIO TOCSATHYTHUX PE3YJIbTATIB.
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[limcymkoBa oIiHka y BiACOTKax Ta Oanax, IO XapaKTepH3ye pPiBEHb C(HOPMOBAHOCTI
iHpopManiiiHoi KynpTypH MaiOyTHIX CyJHOBOAIIB, MOXe OyTH mMiIpaxoBaHa BiAMOBIAHO 10
METOAMKH, 3ampornoHoBaHoi y mpamsx B.Il.becmanmeko [7; 8; 9], sk cepenHe apudmeTrndyHe
MOKA3HHKIB, 110 XapaKTePU3yIOTh KOXKHY CKIIaJI0BY OKpeMo (dopmyina (4)).
RKOZ + KOC + Kl’l (4)

n

ne: K — 3HadeHHs oOuiHHOTO KoedimieHTa chopMoBaHOCTI 1HGOPMAIIIHHOT KYJIbTYpH
MaiOyTHBOTO CyIHOBOMIIS, Kior — 3HAUEHHS OIIHHOTO KOeillieHTa KOTHITHBHOI CKJIanoBoi, Ko —
3HAYEHHS OIIHHOTO Koe(dilieHTa 0COOMCTICHO-MOTHBAIIIMHOI CKIIanoBoi, K, — 3Ha4eHHS OIIHHOTO
KoeilieHTa MpoIecyalTbHO-OMEPAIfHOT CKIIaI0BO, N — KUIBKICTh CKJIAJIOBHX, IO PO3TIISIIAI0THCS
(y Hammomy BHMaaky n=3).

Po3paxyHKOBI MOKa3HUKHM, OTPUMaHI 3a JIaHOIO METOAMKOI0, Ha0yBaloTh 3HaueHb Big 0 g0 1.
[Toka3HukM, 1m0 OparHyTh 10 1, cBiI4aTh MPO BUCOKUM piBeHb CHOPMOBAHOCTI iH(OpMAIiTHOT
KyJIbTypH MaiOyTHIX CyTHOBOIIB, PO3pPaxyHKOBI TOKa3HWKH, 10 HaOmmxamThess n0 0 —
BIJIMOBIAHO, CBIgYaTh MPO HU3BKUK piBEHb C(HOPMOBAHOCTI OCOOMCTICHOTO YTBOPEHHS, IO
posrisinaeTbes. [HTepBanbHI 3HAYEHHS OLIHHUX KOEQIIIEHTIB, IO XapaKTEpU3YIOTh IEBHI PiBHI
chopMoBaHoCTi iH(OpMaLIIHHOT KyTTypu MaliOyTHIX CyTHOBO/IIiB, Ipe/ICTaBIeHI y Ta0l. 5.

Tabmurs 6

K=

InTepBanbHi 3HaUeHHs OliHHOTO KoedinienTa K 17151 BU3HaYeHHs piBHIB copMoBaHOCTI
iHpopManiiiHOI KyJIbTYpH Maii0yTHIX CyIHOBOZIIB

PiBHi chopmoBanocTi iHDOpMaIiiiHOT [HTepBaNIbHE 3HAYCHHS OIIIHHOTO
KYJBTYpH MalOyTHIX CYZHOBO/IIIB KoedimieHTa
Bucokunii 0,76-1
JloctatHiit 0,51-0,75
Huspkuii 0-0,5

TakuMm yuHOM, BCTAaHOBJIEHO, 110 PiBHI c(hOpMOBAHOCTI 1HPOPMALIIHOT KyIbTypH MallOyTHIX
CYAHOBOJIIB MOXYTb MaTH PI3HUHM CTyNiHb BHMPa3HOCTI Ta SKICHY BIJMIHHICTh CTaHIB
c(OpMOBAHOCTI Yepe3 AMHAMIYHICTh, HEOJHOPIJHICTh TEMHIB iX Mpo(eciiHOro PO3BUTKY, ILIO
J03BOJIMJIO  OKPECIUTH TapaMeTpH, INpUTaMaHHI BHU3HAUYEHUM TPbOM pIBHAM: BHCOKOMY,
JIOCTaTHbOMY, HU3bKOMY.

HaBeneMo XapakTepUCTHKU HHU3BKOTO, CEPEJHHOIO Ta BHCOKOTO piBHIB C(OPMOBAHOCTI
1H(pOopMaLIiHOT KyIbTypH MallOyTHIX CyIHOBOIIIB:

- BUCOKMI piBeHb c(opMOBaHOCTI y MaWOyTHIX CyJHOBOAI{B BIAINOBiA€ HASABHOCTI Yy
KYPCaHTIB BHYTPILIHBOI MO3UTUBHOI MOTHBAIII] /10 3/11HCHEHHS YCHIIIHOI TpodeciiHOol AiSIbHOCTI;
I'PYHTOBHUX HOPMAaTHBHHUX 3HaHb Ta 3HaHb 3 1H(OPMALIHHO-TEXHOJIOTTYHUX AUCLUIUIIH 1 CTIHKUX
npodeciiHO-NMPAaKTUYHUX YMIHb Ta HABHUYOK, IO BHSBISIIOTHCS Yy BHUCOKIA 0OI3HAHOCTI 3
(byHKIIOHATBHUMH 000B’sI3KaMU; pO3yMiHHI pOJIi CyJJHOBO/IA y 3a0e3Me4eHHi YMOB HEOE3MeUHOro
IUIaBaHHs, TTMOOKOMY YCBIIOMJIEHHI MOKJIMBUX pPE3Yy/ibTaTiB Ta BIANOBINAIBHOCTI 3a SAKICTH 1
pe3yabTaTH CBOE] HABYANIBHOI 1 KBa3impodeciiHol NisIbHOCTI, alcKBaTHE OLIHIOBAaHHS PE3YJbTATIB
CBO€ET pOOOTH, 3ATHICTh IO BUSBJICHHS MPHUYMH i1 HETKICHOTO BUKOHAHHS Ta BU3HAUCHHS ILISAXIB
MOJIMIIIEHHS 11 AKOCTI.

[Toxa3HMKaMH BHCOKOTO PIBHSI € TPYHTOBHI NpodeciiiHi 3HaHHS, HANpalbOBaHI MPAKTUYHI
YMIHHSI Ta HaBUYKH, 110 3a0€3MeyyloTh 0e3yMOBHE BUKOHAHHS NMPAKTUYHHUX 3aBJaHb MpodeciiHol
JISUTBHOCTI Ha BUCOKOMY PiBHI, BHCOKa C()OPMOBAHICTH CIELIAJIbHUX yMiHb, IO J03BOJIAIOTH
KOPEKTHO €KCITyaTyBaTH €JICKTPOHHE 00JagHaHHs Ta 1H(OopMaIliliHI pecypcH cy4acHOro cyaHa. ¥
KypCaHTIB 4YiTKO c(opMOBaHa cHCTEMa I€papXiYHUX BIJHOCMH Ha 0a3l CTaTyTHUX BHUMOT.
XapakTepHuM € TIHOOKI 3HaHHSA B mpodeciiiHiii ramy3i, cPOpMOBaHE IOBHE PO3YMIHHS
BaXXJIUBOCTI MPOQeciiHOl MiSIBHOCTI B CYCHUIBCTBI; BUCOKA BiJNOBINANBHICTh 32 pE3yAbTaTH Ta
SKICTh (PaxoBOi JiSITBHOCTI; PO3YMIHHS BaXJIMBOCTI BUKOHAHHS B MIOBHOMY 0OCs31 Ta y BH3Ha4Y€HI
TepMiHU (PYHKIIOHAILHUX 000B’s3KiB; 0013HAHICTh Y MpodeciiiHiil AISTBHOCTI Ta 31aTHICTD TiSTH B
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eKCTpeMasbHINA CUTYyallii Ta BUPIIIYBATH MPOOJIEMHI CUTYaIlii, 1[0 BUHUKAIOTh, TAKOXK MepeadavyaTu
iX, YHHKaTH, y pa3i HEMOXIUBOCTI — MiHIMI3yBaTH HETaTHBHI HACTIJKH JJIS €Kilaxy, CyJHa Ta
BaHTaXYy.

- CepeIHil piBeHb XapaKTePU3YeThCsl JOCTaTHHOIO C(POPMOBAHICTIO y KYPCaHTIB HOPMATUBHHX 1
CreliaTbHUX 3HaHb 1 PO3BUHEHICTIO MPOQECIHHO-TIPAKTHYHUX YMiHb Ta HABHUOK, 110 3a0€3MEUyI0Th IM
HEOOX1THUI piBEeHb BUKOHAHHS Mpo(deciifHuX 3aBaaHb. J{si HUX XapaKTepHi: cepenHs 00i3HaHICTh 3i
cnenudikoro  mpodeciiiHoi  AiSUTLHOCTI, BOJIOJIHHS  IMOHATIMHAM  amapaToM  1HGOpMaIliiHO-
KOMYHIKAIIHHUX TEXHOJOTH 1 YMIHHSAM BHpILIYBaTd NPAKTUYHI 3aBJaHHS CYIHOBOJIHHS 3
BUKOPHUCTAaHHSM HAaBITallliHOTO OOJIAHAHHSA Ta BIAMOBIAHUX IPOrPAMHO-TEXHIYHUX 3aco00iB,
YCBIZIOMJICHHSI YaCTKOBOI BiJIMOBIAIBHOCTI 3a SIKICTh Ta PE3YJIbTaTH CBOET MisTIBHOCTI, CEpe/IHii piBEeHb
copMOBaHOCTI peICKCUBHUX yMiHb, IOCEPEIHE PO3YMIHHS 3HAYEHHS ITiITOTOBKU 3 1H(GOpMAIlIfHO-
TEXHOJIOTTYHUX JUCHMILTIH I MaiOyTHbOI mpodeciifHOi MisIbHOCTI 1 MOCepeqHs MOTHBALUS 10
npodecii CyTHOBOIiS;

[Toka3HMKaMH CepenHBOrO pIiBHSA € JOCTaTHA C(HOPMOBAHICTh MPOQPECIHHUX 3HAHb,
MPAKTUYHUX YMiHb 1 HABHUOK, 1110 HEOOXIIHI JIJIsl BUKOHAHHA MpodeciiHol nisnpHOCTI. lepapxiuni
CTaTyTHI BITHOCMHHM C(OpMOBaHI Ha JOCTaTHbOMY piBHi. [IpuTamanHi 00i3HaHICTH y Traysi
MOpCBKOi TMpaifi, cGpopMOBaHE [OCTATHE PO3YMIHHS BAXKIUBOCTI MpoQeciiiHOl MiSIbHOCTI B
CYCHUIBCTBI, 3HaHHA MOJ0 (haXxOBUX OOOB’S3KiB, BIAMOBITAIBHICTH 3a pe3yJbTaTH Ta SKICTH
npodeciiiHol iATBHOCTI, Ha JOCTaTHBOMY pIBHI pPO3YMiHHSA NpodeciiHuX CcuTyamiid, 1o
BUHUKAIOTh, a TAKOXK 3/1aTHOCTI PUHHSITH PAaBUIBHE YIIPABIIHCHKE PIIIICHHS.

- HU3bKUH  piBeHb c(OpPMOBAHOCTI y MalOyTHIX CyIHOBOJIIB  XapaKTepU3YEThCS
HE/IOCTaTHHOIO C(POPMOBAHICTIO Yy KypCaHTIB HOPMATUBHUX 1 CIEMIabHUX 3HAHb Ta HU3BKUM
piBHEM PO3BHHEHOCTI MpodeciiHO-MPaKTUYHUX YMiHb Ta HaBUYOK. [IJIs HUX BIACTHBI: HHU3bKa
00I3HaHICTh 3 MpEeAMETIB 1H(OPMALIHHO-TEXHOJOTIYHOIO HAMpsMy, MOBEPXOBI 3HAHHS CYTHOCTI
(GyHKIIOHABHUX OOOB’SI3KIB, HE PO3BHMHEHA 3/aTHICTh /10 pediekcii 1 HEBMIHHS pO3B’S3yBaTH
npodeciifHi 3aBlaHHS y CTaHJAPTHUX CUTYalisX, MPOSIBM TAaKUX PUC SIK OE3BiANOBIAAIBHICTS,
BIJICYTHICTh BJIACHOI JYMKH, BIJCYTHICTH YMIHb CAMOKOHTPOJIIO 1 CaMOOI[IHKH, HU3bKUI piBEHb
MOTHBAIIIT 10 mpodecii CyAHOBOIS.

[Toxa3HuKamMu HU3BKOrO piBHA € ciabka c(OpMOBaHICTh CHELIaJIbHUX 3HaHb, YMIHb Ta
HaBUYOK, IO HE JIO3BOJSIOTH IOBHOIO MIpOI0 BHMKOHYBAaTH IOCTaBieHI 3aBjaaHHs. Crabko
chopmoBaHa iepapxisi Yy CTOCYHKaxX, BIJCYTHE pO3YMIHHS CTaTyTHMX BHMOT. BracTusi
HE3aI[iKaBJICHICTh y OBOJIOJIIHHI MailOyTHBOIO TMpodeciero, HEPO3YMIHHS CYCHUIBHOI 3HAYYIIOCTI
npodeciiHol  AISUIBHOCTI, HESKICHE BUKOHAHHS Jii y mpodeciiiHiil AISUIBHOCTI, CHUIKYBaHHS 3
KOJIGKTUBOM 3a NOTpeOM, HaOyTi 3HaHHS, YMIHHS Ta HaBMYKA HE JO3BOJIAIOTH BHpIIIYBaTH
npodeciiini 3aBnanHa. BiacyTHe BiquyTTs npodeciiiHoi BiAMOBIJaTbHOCTI.

OOpanuii HaMu J1arHOCTYBaJbHMHA 1HCTpYMEHTapiii Ta METOJMKU OI[IHIOBAaHHA piBHIB
chopMoBaHOCTI 1HQOpMAIIITHOI KyIbTypd MaWOyTHIX CYJHOBOJIIB Ha OCHOBI OOTPYHTOBaHOI
CHCTEMH KpUTEpIiiB, MOKa3HUKIB Ta X BUMIPHUKIB [O3BOJSIOTH 3°sCyBaTH IOTOYHUH CTaH
c(OpMOBAHOCTI IILOTO OCOOMCTICHOTO YTBOPEHHS IIJISIXOM TPOBEACHHS KOHCTATyBaJIbHOIO
eKCIIEpUMEHTY.

OOrpyHTOBaHI METOJIMKH A1arHOCTYBaHHS piBHIB c()OpMOBAHOCTI 1H(GOPMAIIHHOT KYIbTYpH
MaiOyTHIX CYIHOBOJIITB YPaxOBYIOTh TaKi OCHOBHI KoHIenTH [27; 55]:

- IIarHOCTYBaHHSI TOTOYHOT'O CTaHy C(OPMOBAHOCTI 1HPOPMAIIHOI KyIbTypu MalOyTHIX
CYTHOBOJIIiB € 00’ €KTHBHO HEOOXiTHUM, 60 BOHO BU3HAUYAE MPUAATHICTh MaHOYTHIX CYJHOBOJIIB 10
3nicHeHHs podeciiiHoi iHpopMaIiitHOT AISUTBHOCTI;

- pe3yabTaTH JiarHOCTYBAaHHS HAJAalOTh MOXKJIMBICTH BpaxyBaTH 1HIUBIAYyaJlbHI OCOOTUBOCTI
KypcaHTiB Mopchkoro BH3 y nporieci ixHboi mpodeciitHoi miAroToBKH;

- BIAMOBIHICTh OOPAaHUX IIaTHOCTUYHHX 3aC00iB BUMOTaM HaIHHOCTI i BaIiTHOCTI;

- KOMIUICKCHICTh, PO3IJISII Ta BPaxXyBaHHS BCiX CTPYKTYPHHUX KOMITOHEHTIB 1H(pOpMaIiiHOT
KYJIBTYpH MallOyTHIX CYZIHOBOIIiB.

JliarHOCTYyBaJIbHI METOJMKHU OIIHIOBAHHS PiBHIB c(hOpMOBAHOCTI 1H(MOPMAIIHHOT KyJIbTypH
MailOyTHIX CyJHOBOMIIB TIPYHTYETbCS Ha 3arajlbHUX BHUMOrax JI0 BHUBYEHHS mpodeciiiHoi
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KOMITETEHTHOCTI, Tpodecionanizmy, mpodeciitnoi kymerypu [5; 19; 24; 27; 30; 55]. Bona
3aJJ0BOJIbHSIE TAKUM YMOBAM:

- CIIPSIMOBAHICTh HAa BHSBJIICHHS XapaKTEPUCTUK MpodeciiHOro 3pocTaHHS MalOyTHIX
CYTHOBO/II1B;

- IOpPIBHSAHHS ~ OJICp)KAHUX  PE3yJbTaTiB  JIIaTHOCTYBaHHSA  PiBHIB  C(OPMOBAHOCTI
iHpopManiiHOi KyapTypH KypcaHTiB Mopcbkux BH3 He Tinbku 3 HOPMAaTUBHO BU3HAYEHUMH
BUMOraMM, a M 3ICTaBJE€HHSA IX MDK COOOIH 3 METOI0 YTOYHEHHS MIpH BIUIMBY IPaKTUYHOT
HaBYaJIbHOI Ta mpodeciiiHoi misutbHOCTI Ha (QopMmyBaHHS iH(GOPMAIIHOT KyIbTYypH MaiOyTHIX
CYJTHOBO/IiiB;

- OTIOpa Ha CaMOOIIHKY KypCaHTIB 3 METOI0 ()OPMYBAHHS CTiiKOi MOTHBAIIi] Ta EPEKOHAHHS
10,10 HEOOX1THOCT1 IXHBOTO MPOGECIHHOTO CaMOHABYAHHS Ta CAMOBIOCKOHAJICHHS;

- BUABJICHHSI HE TUIBKM TMOTOYHUX pIiBHIB COpPMOBAHOCTI iH(pOpMauiiHOI KynbTypu, a U
BHU3HAUEHHS HAIpPSAMIB MiJBUIICHHS SKOCTI mpodeciiHol MArOTOBKM MalOyTHIX CYAHOBOAIIB
IUITXOM OOTpYHTYBaHHS TE€JAroriYyHMX YMOB Ta iXHBOI peamizamii y BHII CTPYKTYypHO-
¢dbyHKIioHaNBEHOT MoJieni hopMyBaHHS 1HPOPMAIIITHOT KyIbTYypH MallOyTHIX CYyJHOBOIiB B yMOBax
Mopcbekoro BH3.

MaiiOyTHi CyJHOBO/IT 32 BIKOBUM 1 COLIIaJIbHUM CTaTyCcOM II€ IOHAKU TEPEBAKHO BIKOM BiJ
17 no 21 poky, sk mpaBWIIO, BHUXIALI 3 CiMeH i3 cepeaHiM MaTepiaJbHUM JTOCTATKOM, IPHYOMY,
OJIUH 3 0aThKiB, OJU3BKUX POAUYIB 200 XTOCh 3 HAWOJIMKYOTO OTOUEHHS € JIF0YMM MPAIliBHUKOM
MOpCBHKOTo abo0 piukoBOro ¢uIoTy, MOPTOBUX CIIYKO, MHUTHHUIl, MPUKOPIOHHOI CIyxO0m abo
MOPCHKHX HaBUYAJIbHMX 3akiafiB. Li BiloMOCTI Majy MeBHE 3HAYEHHsI y MPolieci aHaji3y BIKOBHUX 1
MICHXOJIOTIYHUX OCOONMMBOCTEH KypcaHTiB Mopchkux BH3 3 Toukm 30py BIIMBY CiMeHHOTO Ta
BUPOOHUYOIO OTOUYIOYOTO CEpeNOBHINA, B siIkoMy (opMyBaBcs MailOyTHIN CylIHOBOI, Ha HOro
MOTHBAIIIIO TIOJI0 YCBIIOMJIEHOTO BUOOPY mpodecii CyTHOBOTIS.

BpaxoByroun  CKJIAQOHICTH Ta IOJIKOMIIOHEHTHICTh  1H(OpMaliiHOT  KyJIbTypu  SIK
0COOUCTICHOTO YTBOPEHHsS Ta BMMOTM WIOAO BIPOTiTHOCTI OLIHKM piBHIB ii copMoBaHOCTI Yy
MalOyTHIX CYAHOBOAIIB, MM Oyl 3MYIIEHI BUKOPHUCTOBYBATH KOMILJIEKC PI3HUX ICHUXOJIOrO-
nenarorigaux metoi [29; 30; 32; 33; 34; 54], a came:

- aHaJI3 pe3yNbTaTIB AaHKETYBAHHS KYpPCAHTIB 110JI0 PO3YMIHHS HUMHU POJII M MICISl CydyacHUX
iHpOopMaLiHHO-KOMYHIKallIHHUX TEXHOJIOTIH y Cy4YaCHOMY CYIHOBOJIHHI Ta YIPaBIiHHI CyJAHOM Ta
iX OCOOWCTICHOTO CTaBJieHHA JO HaBYaHHS 1H(POPMALIMHO-TEXHOJOTIYHUX  JIUCIUILIIH,
nepeadaueHnX HaBYAJIbHUM IUIaHOM MPOQeCiifHOT MiAroTOBKY MailOyTHIX CyIHOBO/IIIB;

- IEJaroriyHe CIOCTEPEKEHHs, 10 OyJlo CHpsAMOBaHE Ha BHUABIEHHS pIBHA 0a30Boi
iHpOpPMATUYHOT KOMIIETEHTHOCTI, HAsABHOCTI ab0 BIJACYTHOCTI CTEpPEOTHIY YSBJIEHb ILOJO
BukopuctanHs IKT y maiiOyTHiil mpodeciiiHiil AisUIBHOCTI, peakilii Ha HeCTaHJapTHI 3aBJaHHS;
CTaBJICHHS BUKOPHUCTAHHS JI0 KOMII'IOTepa sIK 3ac00y 3aCBO€HHS HaBUAIBHOTO Marepiaiy 3 1HIIHUX
JUCHMIUIIH, CTYNEHS CaMOCTIHHOCTI Yy mpoueci pobotu 3 mnpodeciiiHO-OpieHTOBAaHUMHU
HaBYAJIbHUMHU PECYypCaMU Ta HAaBYAJIbHUMH PECYpCaMHM 3arajlbHOTO MPU3HAYECHHS;

- KOMIT F0T€pHE TE€CTYBAHHS JUIS OI[IHIOBaHHS C()OPMOBAHOIO PIBHS TEOPETUYHOI MIATOTOBKHU
3 iHQOpPMAIIITHO-TEXHOIOTITYHUX TUCITUILTIH;

- JUI OI[IHIOBaHHS NMPAaKTHYHUX BMiHb Ta HaBUYOK BHKOPHUCTAaHHS KOMII FOTEPHOI TEXHIKH,
CHCTEMHOI'0, TPHUKJIAJHOIO 1 CHELiaTbHOTO MPOrpaMHOro 3abe3meyeHHs, Oynu po3poliieHi
KOMIUIEKTH 3aBJIaHb, JUIsi BAKOHAHHS SKUX HEOOX1THO BOJIOJITA OCHOBHUMHU BMIHHSIMHU POOOTH Ha
NEPCOHATBHOMY KOMIT'IOTEpi, 3HATH BIANOBIHE MporpamMHe 3a0e3MedyeHHs Ta METOAUKY
pO3B’si3aHHS TEBHUX BWJIIB 3aBIaHb 3 YIPABIIHHS CYJIHOM Ta OI[IHIOBaHHS HaBiramiiHoi
00CTaHOBKH.

3 METOI KOPEKTHOTO BHMIPIOBAHHS, aHaJi3y Ta OIHIOBaHHS PiBHSA C(HOPMOBAHOCTI
CKJIaJJOBUX iH(OpMaNiiHOi KyabTypH, HaMH Oyau oOpaHi BiMOBIIHI MeAaroriyHi iHCTpyMEHTaIbH1
3aco0u. /[l miarHOCTyBaHHS KOTHITMBHOI CKJIaMoBOi1 1H(OpMAIiitHOT KyJabTypu ManOyTHIX
CYAHOBOJIIiB BHUKOPHUCTOBYBAJINCS KPHUTEPIMHO-OPI€EHTOBAaHI KOMIT'IOTEpHI TecTu. IlutaHHs, 010
OynuM BHUHECEHI Ha TECTyBaHHS, BiIOOpa)kadu OCHOBHI TEOPETWYHI Ta HOPMATHBHI ITOJOKEHHS
TUCIHILTIH «YTIPaBIiHHS CyTHOMY, «ABTOMAaTH30BaHI KOMILIEKCH CYTHOBOIIHH» Ta «HapirariiiHi
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iHdopmariiiai cucreMn». [loka3HMKaMW BUCTaBIICHHS OINIHOK (OJEp)KaHMX HUISIXOM TEPEBOIY
oJiepKaHuX OaniB y 3BUYAiHy TpaJuLiiiHy OLIHKY, III0 PETPE3EHTYE 3alaHui iHTepBas OaniB) Oynu
HACTYIHI: SKIIO0 BUMpPOOOBYyBaHUM BuKOHaB Ounbiie 90% 3aBaaHb, TO BIH OJEPXKYE OLIHKY
«BIIMIHHO», KYypPCaHT, SIKMW NMPaBWJIGHO BiANOBIB Ha 75-90% mnurtanp — «mgo0pe», Bin 60 mo 75%
MPaBUJIILHUX BIAMOBIEH — «3aI0BIIbHO», MeHIe 60% MpaBHIIBHUX BIAMOBIICH — «HE3a0BLUIBHOY.

OcobucricHO-MOTHBAIlIifHa CcKJIagoBa iH(OpPMAIfHOT KyJIbTypH JiarHocTyBajacs 3a
JIOTIOMOTOI0  OIPAIIOBaHHS PE3y/bTATIB aHKETYBaHHS, CIPSIMOBAHOTO Ha BUSBICHHS CTaBIICHHS
0ci0, sIKi HAaBYAIOTHCS, 10 HaBYaHHA NMPOodeciiiHO-OpiEHTOBAaHMUX Ta 1H(OPMAIIITHO-TEXHOIOTTYHIX
JUCIUIUIIH B I[IJIOMY, 10 OKPEMHUX BHIIB 3aHATh, GOPM Ta METOJIB iX MPOBEACHHS, OCOOMCTOTrO
BUOOpY MO0 3aco0iB Ta METOJMKM OIpPALIOBaHHS HOBOTO MaTepialy, MOXXJIMBOCTEH Ta
MEPCIEKTUB BUKOPUCTaHHS 1H(OpMAaIIHHO-KOMYHIKAIIIHHUX TEXHOJIOTIH y HaBYAJIBHOMY IIpoleci
Ta MailOyTHIA npodeciitHiil AiAIbHOCTI. ICTOTHUM (hakTOpOM NiarHOCTUKH Oyau BiJOMOCTI LIOJO
YCIIIIHOCTI MPOXOKEHHS OMUTYBAHUMU TUIaBAIbHOT MPAKTUKH.

[IpouecyanpHO-0onepaliiiHa CKiIaoBa 1HPOPMAIIHHOI KYJIBTYpH IiarHOCTYBajacs MUISIXOM
MIPOBEJICHHSI KOHTPOJIBHUX POOIT HACKPIZHOTO KBa3impodeciiHOTO XapakTepy, M0 BUKOHYBAIHUCA
0e3rmocepelHbO Y KOMIT' IOTEPHHUX KJIacaxX 3 BHKOPHCTAHHSIM KOMIT IOTEPHUX aHAJIOTiB CHCTEM
YIPaBIiHHS CYIHOM, EJIEKTPOHHHX KapT, HaBiramiiHux iHdopmamiiinux cucreMm. KoHTposbHa
pobota mpencraBismia cobor0 HAOIp 3 I'SITH OKPEMHUX 3aBllaHb, IO IMITYBalM EJIEMEHTHU
npodeciiinoi iHpopMaIiifHOT AiIITFHOCTI CyqHOBOIIS. Pe3yapTaToM BHUpILIEHHS KOXKHOTO 3aBJIaHHS
MOBHHHO Oysio OyTH OOTrpyHTOBaHE Ta MiJKpiMIEHE PO3paxyHKaMH YIPABIIHCHKE PIICHHA Y
IITaTHIA cCUTYyalil cyaHOBOAIHHS. OLIHIOBaHHS MPOBOAMIOCS 3a I’ ITHOAIBHOIO LIKAIOK0, KPUTEpli
OLIHIOBaHHS OyMM aHAJOTiyHi THM, IO BHUKOPHUCTOBYBAJIWCS Yy TIPOIECI NPOBEACHHS
KOMIT'IOTEpHOTO TecTyBaHHsA. [lpukman migcymMKoBOi 3BeleHOI TaOiuili 3 pe3ylbTraTaMu
OILIIHIOBAHHS  MOTOYHOIO CTaHy C(OPMOBAHOCTI  MpPOLECyalbHO-ONEpPalIiHOI  CKJIAJOBOI
1H(popMaLIiHOT KyIbTypH MallOyTHIX CyHOBO/IIB MpPEACTaBIEHO Ha puc.l:

Ha Bcix eramax JIOCHiKEHHS HIeTbCcSd MPO HAsABHICTh NEBHOIO 3pYLIEHHA Y Mpoleci
¢dopMyBaHHS 1H(OPMALIHHOT KyJIbTypU MaWOyTHIX CyIHOBOJIIB MiJ JI€I0 KOHTPOJIbOBAHUX Ta
HEKOHTPOJIbOBAaHMX YMHHHUKIB, 110 3YMOBJIIOE HEOOXIIHICTh BKJIIOUEHHS 10 E€KCIIEPUMEHTAIbHOIO
MacHBY KOHTPOJIBHOI TpPYIH, BiJICYTHICTh SIKOi HE O3BOJHTH MEPEKOHATHCH, IIO Pe3yIbTATH
OTpUMaHi 3aBASKM CTBOPEHMM IEeJaroriyHMM yMOBaM, a HE TMOSICHIOIOTHCS HEBPAaXOBAaHUMM
MpUYMHAMU. BiCYTHICTh KOHTPOJILHOI IPYyNU 3acBiuye (akT HasBHOCTI IMEBHUX 3pYILIEHb, MPOTE
HE JI03BOJISIE BUSBUTH 1X IPUYMHHU.

VY mpoueci oprasizaiii neAaroriyHOr0 €KCHEepUMEHTY IIOAO0 BUSBJICHHS MOTOYHOI'O CTaHy
copmoBaHOCTI 1H(OpPMAIiIHOT KyIbTypH MaiOyTHIX CYJHOBOJIiB Ha KOHCTaTyBaJIbHOMY €Tari
HEOOX1HO 3AIMCHUTH MEePEBIPKY CTATUCTUYHOT OJHOPIIHOCTI KOHTPOJIBHOI Ta €KCIIEPUMEHTaIbHOI
IpyI, 10 Ma€ CBIAYUTH MPO OJHAKOBI NEPBUHHI YMOBH Ha MOYATKY €KCIIEPUMEHTY. 3 Ii€10 METOIO
BHKOPHCTOBYEMO (opmyiy (5) 0OUMCIIEHHS 3HAYEHHsI KPUTEPito ¥> I BUOIPOK pi3HOTO 06’ eMy
[18,c.101]:

2 = 1 i(leZi_anlj)z

®) =
nn, = Qu +Qy
ne N1i N2 — 00’e€MU KOHTPOJIBHOI 1 eKcriepuMeHTabHOT Tpy, Q1i Ta Q2i — KUTBKICTh 00’ €KTIB
KOHTPOJBHOI Ta EKCIIePUMEHTANbHOI TpymM, SKi MOTPamuiId IO KaTeropii BiAMOBIJHOTO CTaHy
nocmipkyBaHoi BiaactuBocti (I =1, 2, 3, mo BiANOBiIA€ HU3BKOMY, CEPEIHBOMY Ta BHCOKOMY
PIBHSIM).
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25 | 11 |JIyx'meoe Pycaan Hapmzoema 4 gofpe C|3 zagoe. E|3 zagoe. E| 3 zagoe. D| 4 gofpe C|4 gofpe C]3 szazoe. E| 3 3agom. D
o6 | 12 |Maxapenko Jumrpo OJexcaHIpoBHT 3 zagoe. D| 2 zagzoe. E| 3 zagzoe. E| 3 zazoe. E| 3 3agoe. D| 4 zofpe C|3 3agoe. D| * 3agoE. E
27 | 13 |Hewait Anapiii Baguvosms 3 zagoe. E| 2 zagoe. D| 3 zazoe. E| 3 zazoe. E| 4 1o6pe C| 4 gofpe C|2 zagoe. E| 3 3agom. E
2z | 14 |Homxo Mukoaa Cepriiioena 4 gofpe C|4 aofpe C|[4 mofpe B|4 gofpe C|4 gobpe B| S migm. A|4 gofpe B| 4 gofipe C
25 15 |®poaor Poman BikTopoema 4 nofpe B|3 zagos. E|3 3azo. E| 4 gofpe C| 3 3ames. D| 3 3agoe. D| 3 sagee. D| 3 3agos. E
ap | 16 |Xopomayk Biragiii Bozogm 9 f pigym. A]4 gofpe C| <4 gofpe C|4 gobpe B| 4 mobpe C| 4 gobpe C|3 zagoe. D| 3 3agoE. E
a1 | 17 |Xpammor Baagncias Bogogm 9 |4 gobpe C|3 zagoe. D| 4 gofpe C| 4 gofpe C|4 gobpe C|4 gofpe C| 5 migm. A|3 3agoB. E
az | 18 |Yepenxos JImmtpo Muaxafitosmy 4 godpe B|4 mofpe C| 3 zagoe. D| 3 zazoe. E| 4 gqo6pe B| 4+ gofpe C|& mimm. Al 4 godpe C
33 | 19 |[Imvayk AEToH AHaToaif0BEY 4 gobpe C| 2 zagoe. E| 3 zagoe. E| 3 3agoe. D| 4 gofpe C|4 gofpe C]2 sazoe. Ef 3 3agom. D
22 | 20 |lImatkoe €eren AHaToJiHOENY 4 pmobpe C|4 aobpe C|3 3agos. E| 4 nobipe C| 4 gobpe C|4 mobpe C|5 migm. A| 4 gofipe C

Puc.1 Ilpuxnao npeocmasnenus pe3yiomamis OYiHIO8AHH NOMOYHO20 CMAHY CPOPMOBAHOCTI
npoyecyalbHo-onepayitinoi cknadosoi iHghopmayitinoi Kyrbmypu mMatiOymuix cyoHo800iis.

BucyBaemo rinoresy Ho mpo Te, 1o emmipuuHi pO3MOAUIM CTATUCTUYHO OJHOPIJAHI.
BinnoBigHo cdopMyntoeMo anbTepHATUBHY rinoresy Hq, mpo Te, mo MK rpynamu iCHYIOTh
BIIMIHHOCTI y PpiBHAX Cc(hOpMOBAaHOCTI 1H(GOpPMaLiHHOT KyIbTypH, BHSBJIEHUX Ha OCHOBI
MIOYaTKOBUX TecToBUX 3pi3iB. [lng mepeBipku rinore3n Ho BH3HauaeMo ¢akTUyHE 3HAUYEHHS
KpUTepilo 2 i TMOPiBHIOEMO HOTO 3 TAONMUHMM 3HAYEHHAM KPHUTEPil0 Yl IS 3aJaHOTO pPiBHSA
3HAYYMIOCTI 0. SIKIO KpUTHYHE 3HAYEHHS Y p ICTOTHO Gible (GaKTUIHO OTPHMAHOTO Y Pe3yIbTari

. 2 2 o . .
PO3paxyHKi1B (X << XKp ), MPUUMAETHCA HYJIBOBA I'llI0OTE34, B IHIIOMY BUIIAJIKY AJIbTCPHATUBHA.

Vel CyKynHICTh KypCaHTIB MpeACTaBlIeHAa HaMM HUXK4Ye y Tabi. 6 fK po3mOJil 4acToT 3a
piBHAMH (BUCOKHI, cepeiHii, HU3bKHIA).
Tabmur 6.

PiBHi cpopmoBanocTi iHpopManiiiHOl KyJIbTYPH Maii0yTHIX CyTHOBOAIIB KOHTPOJIbHOI T
eKCIIePUMEHTAJIBLHOI TPyl HA KOHCTATYBAJIBHOMY eTalli MearorivyHoro eKCrnepuMeHTy

KibKicTs PiBHi copmoBaHOCTI iHPOPMaLIHHOT KYIbTYpH
I'pynu KYPCaHTIB Y
rpyi Bucokuii Cepenniii Husbkuii
K-cTb % K-cTb % K-cTb %
ExcnepumenTanbpHa 120,00 21,00 17,50 | 43,00 | 35,83 56,00 46,67
KontponsHa 116,00 21,00 18,10 | 46,00 | 39,66 49,00 42,24
Bceroro 236,00 42,00 89,00 105,00
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VY tabmmni «KpuTH4HI 3HAYCHHS CTATHCTHUK, IO MAOTh PO3IOJILT xz » [17; 36; 52] 3naiigemo
tabmuune 3HaueHHs x2. Ipu k=3 i 0=0,15 y%p =0,8 pospaxyHkose 3HauenHs y> = 0,068 icToTHO
MeHIe ¥ = 0,8.

TakuM YMHOM, BUKOHAHI pO3PaxyHKH 3aCBIAUWIM, 10 BUOIPKK OJHOPINHI, 1HAKIIE KaXKydH,
CTapTOBI YMOBH JUIS KOHTPOJIBHOI Ta EKCHEPHUMEHTAJIbHOI TPyH Ha KOHCTATyBaJIbHOMY €Tarll
MIE/IarOriYHOTO EKCIEPUMEHTY € 1ICHTUYHUMU (IPUHMAETHCS «HYJIbOBA TIIIOTE3a)).

AHani3 BiloMOCTeH, HaBelIEHUX y Tabi. 6, IO MICTATh pPE3yJabTaTH 11arHOCTYBaHHS
MOTOYHOTO CTaHy C(OPMOBAHOCTI piBHIB iH(OpMaLiHHOI KyIbTypH MaiOyTHIX CyTHOBOIIB,
CBIYaTh MPO Te€, IO Y €KCIIEPUMEHTANIbHINA TPyl KUIbKICTh KYpCaHTIiB, iH(GOpMalliliHa KylIbTypa
AKHX copMOBaHa HA HU3BKOMY PiBHI, ckianae 46,67 BiCOTKA, BiMOBIIHO, y KOHTPOIbHIN — 42,24
BiJICOTKAa, TOOTO, OJM3bKO MOJOBUHHU IO BCbOMY AOCHIKyBaHOMY MacuBy. CepenHiil piBeHb
chopMoBaHOCTI iHpOpMAIiiHOT KyIbTypu BHUSBICHO Yy 35,83 BiACOTKa KypcaHTIB Yy
eKCIIEpUMEHTAIbHIA TpyMi, y KOHTPOJIbHIA TIpymi Led IOKa3HUK JopiBHIOE 39,66 BiJCOTKA.
Bucokuii piBeHb cdopmoBaHOCTI iHpopManiiHOi KynbTypu mnputamanauid 17,50 BiACOTKY
MaiOyTHIX CYAHOBOJIIB y €KcllepuMeHTalbHill rpymi Ta 18,1 BiICOTKAa y KOHTpPOJIbHINA TIpymi.
I'padiuna iHTEpHIpeTaLis BiJOMOCTEH, HaBEACHUX y Tabi. 6, MpecTaBieHa Ha puc. 2.

50,00 46,67
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00 -
5,00 ~
0,00 -

17,50_18,10

Bucoruit, % Cepepnnin, % Hu3bKWiA,%

B EKCNepUMeHTanbHa rpyna B KOHTpO/bHA rpyna

Puc. 2. Cnigsionoutenns pisnie cpopmosanocmi inghopmayiiinoi Kyiemypu MaudymHix cyoHogooiis
Y KOHMPONbHIll Ma eKChepuMeHmansHiu epynax (KOHCMamyeaibHull eKChepumMeHm).

OTtxe, y mporieci 1IarHOCTyBaHHS PIBHIB MOTOYHOT chopMoBaHOCTI 1H(YOPMAIIIHHOT KYyIbTYypH
MaiOyTHIX CYAHOBOJIIB BCTAHOBJEHO, IO HasBHAa cUCTeMa Mpo¢eciiiHOi MiArOTOBKU €
HEJIOCTaTHRO €(EKTUBHOI 3 TOYKUA 30py (opMyBaHHsA i1H(MOpPMAIIHHOT KyIbTypH MalOyTHIX
CYAHOBO/IIiB SIK HEB1/1’€MHOI CKJIaJIOBOT IXHBOI POQECiiiHOT KYIbTYpH.

AHaJi3 TICUXOJIOTO-TIeIarOTIYHUX JHKEPEs 32 TEMOIO JTOCHIKEHHS, Pe3yIbTaTIB IJIaBaTbHUX
MPaKTUK KYpPCaHTIB, TMPAKTUKA CYJHOBOJIIHHS, HOPMAaTHUBHO-TIPABOBOi 0a3u mpodeciitHol
MiArOTOBKM MailOyTHIX CyAHOBOJIIB y Mopchbkiux BH3 103B0oNIMB BUSBUTH YMHHUKH, 1110 HETAaTUBHO
BIUIMBAIOTh HA TMPOIEC Ta pe3yabTratd (QopMyBaHHA 1HGOPMAIIHHOT KyJIbTYpH MalOyTHIX
CYTHOBO/IIiB:

- HEBU3HAYCHICTh POJII 1 MICIS CydacHUX 1H(OpMAIIHHUX TEXHOJOTIH y HaBYAJIbHOMY TLIaHi
npodeciifHol MiAroTOBKM Ta MalOyTHINM mpodeciiiHiii MisIbHOCTI CyIHOBOIIB, IO HE CHpUSE
BHCOKIM MOTHBAIIIT 10 ONTaHyBaHHS 1HPOPMAIIHHO-TEXHOJIOTTYHUMH TUCIHUILTIHAMH;

- (opManbHO BUSBIEHI Ta HEIOCTATHBO YITKO peasli3oBaHi MUKIPEIMETHI 3B’S3KH MIiX
iH(OpMaIIHHO-TEXHOJIOTIYHUMH Ta TPO(eCiitHO-OpIEHTOBAHUMU AUCIUILTIHAMH;

- HEJIOCTaTHS CTYHiHb IHTErpamii MK TEOPEeTHYHOI0, MPAKTHUYHOIO Ta TPEHAKEPHOIO
CKJIaJIOBOIO 1H(HOPMAIIHHO-TEXHOJIOTIYHOT MATOTOBKA MaOyTHIX CYJHOBOIIIB;
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- BIZICYTHICTB MoJiesi opMyBaHHS 1H(OOPMAIIHHOT KyJIbTYpH MalOyTHIX CYHOBO/IIIB;

- HEONPAIlbOBaHICTh y Tpodeciorpami CyTHOBOMIS, HOro cTaHAapTi MpodeciiiHoi OCBITH
CKJIaJIOBO1, OZJHO3HAYHO IOB’s13aHO1 3 IpodeciitHor iHGOpPMAIIHHOIO TisSIBHICTIO;

- HEJIOCTATHICTh HABYAIBHO-METOJUYHUX Ta TMPOTPAMHO-TEXHIYHUX 3aCO0IB CYIpPOBOIY
BHUKJIQIaHHS 1H(POPMAIIHHO-TEXHOJIOTTYHUX JUCIMIUIIH BIAMOBIHO JI0 BUMOT CYYacHOTO PUHKY
nparLi MOPSIKiB.

BucHoBku i mpomo3uii. Y mporieci Hamoro JOCTIKEHHS Ha MiACTaBl aHATI3Yy JOCTYITHUX
HaM (axoBHX JDKEped, IO MPHUCBSUEHI NpoOieMi TOCHIDKEHHS CTyNmeHs CQPOpPMOBAaHOCTI
OCOOHUCTICHUX YTBOPEHb, HAMU:

- YTOYHEHO BIJAIMOBIHO /0 HAampsMy IOCTI/DKEHHS Ta BiJOMHUX DPE3yNbTaTiB (OpMYyBaHHS
iH(opMaIiiHOT KyJIbTYypH MaOyTHIX CYIHOBOJIiB HasBHHX Yy (paXOBHX ICHUXOJOTO-TEIArOriYHUX
mwKepenax JediHiml «KpuTepii», «piBeHb CPOPMOBAHOCTI», «3acO0M JiarHOCTYBAaHHS pPiBHIB
chOpMOBaHOCTI», «METOUKA J1arHOCTYBaHHS PiBHIB C(HOPMOBAHOCTI;

- po3po0JieHI KpuTepii, TOKa3HWKWA, BHMIPHUKA Ta METOJHMKH [IarHOCTYBaHHS CTaHy
chopMOBaHOCTI OCOOMCTICHO-MOTHBAIIIHHOTO, KOTHITUBHOTO Ta MpOIEeCyalbHO-OMEepaliitHoro
KOMITOHEHTIB;

- BUJUICHI Ta CXapaKTepU30BaHI BHCOKHH, CEpeIHI Ta HHU3bKHH pPiBHI CHOPMOBAHOCTI
iHpopManiiiHOi KyIbTypu MallOyTHIX CYyJHOBOIIIB;

- pO3pO0JIEHO METOJUKY, NPEIMETHO-OPIEHTOBAHI TECTH Ta KOMIUIEKTH 3aBJaHb JUIs
IiarHOCTYBaHHS  piBHIB  C()OPMOBAHOCTI ~ KOTHITMBHOTO Ta  IPOIECyaJbHO-OMEPaALiiHOTO
KOMITOHEHTIB 1HQOpPMAIiItHOT KyIbTypHu MallOyTHIX CYJHOBO/IIB;

- IPOBEJICHO KOHCTAaTYBAJIBHUN EKCIEPUMEHT, PEe3yJbTaTH SKOTO JO3BOJIMIM BHSBHTH
MOTOYHHM cTaH ChOPMOBAHOCTI PiBHIB iHGOPMAIIHHOT KyIbTypU MaliOyTHIX CyTHOBO/IIIB;

- CTATHCTUYHE ONpAIIOBAaHHS ITaHWX KOHCTAaTYBaJbHOTO EKCIIEPUMEHTY BHSBHJIO, IO Y
eKCIIepUMEHTaJIbHIN TIpyni KUIBKICTh KypCaHTIB, 1H(oOpMaliifHa KyJabTypa SKUX cpopMoBaHAa Ha
HU3BKOMY piBHI, ckiagae 46,67 BIJCOTKa, BIMOBIIHO, Y KOHTPOJbHIN — 42,24 BincoTka, TOOTO,
OJIM3bKO TMOJIOBUHU IO BChOMY JOCHIIKYBAaHOMY MacHBY, CEpeqHiN piBeHb C(OPMOBAHOCTI
iHpopManiiHOi KyJbTypH BUSBIEHO y 35,83 BiJCOTKA KypCaHTIB y €KCIEpUMEHTAJbHIN TIpymi, y
KOHTPOJIbHIN Tpymi el moka3HUK A0opiBHIOE 39,60 BiJICOTKA, BUCOKUW piBEHb C(HOPMOBAHOCTI
iHpopmaniiHoi  KyneTypu nOpuTamanHud 17,50  BigcoTky MailOyTHIX  CyJIHOBOAIIB Yy
eKCIIepUMEeHTalbHIN rpymi Ta 18,1 BicOTKa y KOHTPOJIBHIN TpyIIi;

- y3araJbHEHHSl pe3yJbTaTIB KOHCTAaTyBaJbHOI'O EKCIIEPUMEHTY 3acBiAYWIIO, L0 HasBHA
cucreMa mpodeciiiHoi MIATOTOBKM € HEIO0CTaTHhO €(EeKTUBHOI 3 TOYKU 30py (OpMyBaHHS
iHpopManiiHOi KyIbTypH MailOyTHIX CYAHOBOJIIB SIK HEBIJ €MHOI CKJIa/Jl0BOi iXHBOI MpodeciiiHol
KYJIBTYpH.

HeoOxigHiCTh MOJ0JaHHA CYKYITHOTO BIUIMBY OKPECICHUX HEraTUBHUX YMHHHKIB Ha MpPOIEeC
Ta pe3yapTaTH QopMyBaHHS 1HPOpPMAIiiHOI KyJIbTYpH MalOyTHIX CyJIHOBOJIIB B YMOBax
cydacHoro Mopcbkoro BH3 crnoHykyloTh Hac 10 BHSBIEHHS Ta OOIpYHTYBaHHS MeNaroridyHUX
YMOB, TUAAKTUYHUX TPHUHIUIIB, 3acO0IB Ta TEXHOJIOTIHM, peai3allii Ta BUKOPHUCTAHHS SKHUX
JI03BOJIUTH TEOPETHYHO OOTrpYHTYBAaTH, PO3POOMTH Ta BIPOBATUTH Yy CHCTEMY mpodeciiHol
MIATOTOBKM MalOyTHIX CyIHOBOJIIB Mozenb (OpMyBaHHS iXHBOI 1HQOPMALIMHOI KYyIbTYpH SK
CKJIaJJ0BOT MpodeciitHOl KyJIbTypH CYIHOBO/IIIB.
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STUDY OF CURRENT STATE OF INFORMATIONAL CULTURE FORMATION
OF FUTURE NAVIGATORS

On the basis of information contained in psychological and educational sources,
encyclopaedic and monographic publications and the results of their research of the phenomenon of
formation of information culture of future navigators, specified under the direction of research
definitions of "test"”, "index", "meter", "level of formation"”, " means of diagnosing the levels of ",
"method of diagnosing the levels of" criteria, indicators, parameters and methods of diagnosing the
state of formation of personality-motivational, cognitive and procedural and operational
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components of the information culture of future navigators, color and Author determined high,
medium and low levels of its formation, the technique, subject-specific tests and sets objectives for
diagnosing the levels of cognitive and procedural and operational components of the information
culture of future navigators. Pedagogical planned and carried out the experiment, the results of
which revealed the current state of formation of information culture level of future navigators.
Statistical analysis of the data pedagogical experiment showed that the experimental group the
number of students, information culture which formed at a low level is 46.67 per cent, respectively,
in the control - 42.24 percent, the average level of formation of information culture found in 35.83
per cent of students in the experimental group, the control group the figure is 39.66 percent, a high
level of formation of information culture inherent in 17.50 per cent of future navigators in the
experimental group and 18.1 percent in the control group. Summary of pedagogical experiment
showed that the current system of training is not effective in the formation of information culture of
future navigators as an integral part of their professional culture that focuses further research to
identify and substantiate pedagogical conditions didactic principles, tools and technologies,
implementation and the use of which will theoretically justify, develop and implement the system of
professional training of future navigators model of their information culture as a component of
professional culture navigators.

Key words: information culture, future navigators, criteria of formation, levels of
development, pedagogical experiment.

Bbe3dax O. M.

XepcoHcKas ToCyIapcTBEHHAsI MOpPCKAas aKkajgeMusi, XepcoH, YKpanHa

HUCCIEJOBAHUE TEKYHIEI'O COCTOSAHHUA CP®OPMUPOBAHHOCTHU
WH®OPMAIIMOHHOM KYJbTYPHI BYAYIIAX CYJIOBOJUTEJIEHN

Ha ocHoBanuu ananusa cBeIeHUM, TPUBEIEHHBIX B IICUXOJIOT0-TI€JarOrMYeCKUX UCTOYHHUKAX,
SHIMKIIONEJMUECKUX U MOHOTpapHUECKUX M3JaHUSIX U Pe3yIbTaTOB COOCTBEHHBIX HCCIEIOBaHUN
(deHomeHna GopmupoBaHus MH(OPMALMOHHON KYNbTYpbl OYIyIIMX CYIJOBOJAUTENEH, YTOUHEHBI B
COOTBETCTBHH C HalpaBJICHUEM HCCIIE0BaHMS NePUHULIUU «KPUTEPUI», «I1OKA3aTeNby», «YPOBEHb
c(OPMUPOBAHHOCTHY», «CPEACTBA AMArHOCTUPOBAHMS YPOBHEM CPOPMHUPOBAHHOCTH», «METOAMKA
JIMAarHOCTUPOBAHUSA YpPOBHEH C(OPMUPOBAHHOCTH», pa3pabOTaHbl KPUTEPHUH, OMIpPEIeNeHbl HX
KOJIMYECTBEHHBbIE TOKA3aTeNlH, METOAUKU JHUAarHOCTUPOBAHUSA COCTOSHUS COOPMHUPOBAHHOCTU
JUYHOCTHO-MOTHBAIIMOHHOTO, KOTHUTHBHOTO M IPOLECCYAIbHO-ONEPALIMIOHHOTO KOMIIOHEHTOB
MH(OPMALIMOHHON KYJIBbTYpbl OyAYIIMX CyOBOIUTENEH, BbIIEICHBI M OXapaKTePU30BaHbl BHICOKHIA,
CpeAHMH W HHU3KUH YypoBHE ee Cc(OpPMUPOBAHHOCTH, pa3padoTaHa METOJUKA, IPEIMETHO-
OpPUEHTUPOBAHHBIE TECThl M KOMIUIEKTHI 33aJJlaHUIl 1Ji1 TUAarHOCTUKU YpOBHEH c(HOpMHUPOBAHHOCTH
KOTHUTHUBHOTO M IMpPOLECCYaTbHO-OMEPALMOHHOTO KOMIOHEHTOB HH(OPMALMOHHOW KYIBTYpHI
Oyayumx cynoBoauteneid. CriylaHUpOBaH U MPOBEIEH KOHCTATUPYIOMINN IKCIIEPUMEHT, Pe3yJIbTaThl
KOTOPOrO  MO3BOJMJIM  BBIABUTH  TEKYyIIEe  COCTOSHHE  CPOPMHUPOBAHHOCTH  YpPOBHEH
WH(POPMAITMOHHON KYJIBTYpbl Oyaymmux cyaoBoautenei. CraTUcTHYeckas 0OpaboTKa JTaHHBIX
KOHCTaTHPYIOIIEr0 3KCIEPUMEHTa IOKa3ajga, YTO B OSKCIIEPUMEHTAIBHOM TpyIIe KOJIUYECTBO
KYpPCaHTOB, HH(OpPMAIIMOHHAs KYJIbTypa KOTOPhIX c(popMHpOBaHA HA HU3KOM YPOBHE, COCTaBISET
46,67 mpouLeHTa, COOTBETCTBEHHO, B KOHTPOJBHOM - 42,24 mpoleHTa, CpeOHUil YpPOBEHb
c(OpPMUPOBAHHOCTH HWH(GOPMALMOHHONW KYJIbTYphl BbISBIEH y 35,83 mporeHTa KypcaHTOB B
9KCIIEPUMEHTAJILHONW TpyIe, B KOHTPOJBHOW TPYIIIE 3TOT NOKa3arenb paBeH 39,60 mpoleHTa,
BBICOKHMI ypoBeHb C(HOPMHUPOBAHHOCTH WH(GOPMAIMOHHOM KynbTypbl npucymni 17,50 mpoueHra
OyayIuX CyZ0BOIUTENEH B SKCIEpUMEHTAIBbHOM rpynme u 18,1 mpoueHnTa B KOHTPOJILHOM TpyIIIIE.
OO0oOuieHne pe3yabTaTOB KOHCTATUPYIOILEro SKCIEPUMEHTA II0Ka3ajo, 4YTO CYIIECTBYIOLIAs
cucreMa NpOQPEecCHOHATBHONM MOATOTOBKM HEAOCTaTOYHO dS(PQPEeKTHBHA € TOUKH 3PEHUS
bopmupoBaHus HH(DOPMALMOHHOW KyJIbTYpbl OYyOyHIMX CyZOBOJUTENEH KaK HEOThbeMJIEMOM
COCTaBIISIOLICH MX MPO(ECCHOHATBHONW KYJIbTYpPbI, YTO OPHEHTUPYET NalbHEHIINE HUCCIICIOBAHUS
Ha BBIBJICHHUE M 0OOCHOBAaHUE MEAArOTMYECKUX YCIOBHM, AMJAKTHUECKUX MPUHIUIIOB, CPEACTB U
TEXHOJIOTUH, peanu3anusi M HCIOJIb30BaHUE KOTOPBIX TO3BOJIUT TEOPETUYECKH OOOCHOBATH,
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pa3paboTaTh W BHEAPUTH B CHCTEMY NPO(ECCHOHATBHOM MOATOTOBKH OyIyMIMX CyJOBOXUTEICH
MoJiesb (popMUpOBaHUS X WH(POPMAIMOHHON KyJIbTYPHI KaK COCTaBISIONIEH MPO(hecCHOHATIbHON
KYJIBTYPBI CyZOBOIUTENCH.

KiroueBble cjoBa: wuHpOpManuoHHas KynbTypa, OyIylIHe CyIOBOAMTENH, KPUTEPHUU
cOpMUPOBAHHOCTH, YPOBHH CHOPMUPOBAHHOCTH, NTEAATOTUIECKUI SKCIIEPHMEHT.
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YAK 004:378.147
Kapnenko A.C.
KuiBcbkuii yHiBepcuret iMmeni bopuca I'pinuenka, KuiB, Ykpaina

KOPITOPATHBHA IOILITA GMAIL CEPBICY GOOGLE APPS AK
IHCTPYMEHT JITbHOCTI OPTAHI3AILIIHHO-HABYATIBHUX
MITPO3/LIIB BH3

DOI: 10.14308/ite000626

Y cmammi npoananizoeano nepesacu 3acmocysamHs XMapHuUX MmMexHoN02il, 30Kpema,
kopnopamusenoi nowmu Gmail cepsicy Google Apps y pobomi opeanizayiiino-HaguaibHux
nioposoinie BH3. Pozcmaeneno ocho8Hi axyenmu wo0o 3aCmMOCY8AHHL KOPNOPAMUBHOI nowmu
Gmail cepsicy Google Apps, 3a 0Oonomoeoio sxoi Hadaemvcs IHOOPMAYIUHO-AHATIMUYHA
niompumxka  OiIbHOCMI  Op2aHi3ayiliHO-HA8YANbHUX —niopo3dinie BH3.  Asmopom cmammi
BUOKpeMIeH0 0cHo6HI nepesazu nowmu Gmail ma posenanymo it moscnueocmi. Onucano ocHosHi
xapakmepucmuku xopnopamuenoi nowmu Gmail cepgicy Google Apps. Busnaueno, wo
s3anpogadxcenns kopnopamuenoi nowmu Gmail cepsicy Google Apps € uacmunor cmeopeHus
neenoi inopmayiinoi cucmemu, wo 3abesneuumv €OUHUL THGOPMAYIUHUN NPOCMID CYYACHO20
BH3.

Poszenanymo ma npedcmaseneHo Ha KOHKpemMHOMY HNpukiadi eghekmusHy opeaHizayito
0C8IMHbO20 npoyecy, AKa OYIa 3acMoco8aHa MemoOUCHIOM OP2aAHI3AYIIHO-HABYATLHO20 NIOPO3OLNY
(HML] oocnioxcens, naykosux npoexmis ma npoepam Kuiecvrkoeo ynieepcumemy imeni bopuca
I'pinuenka) 6 pobomi xopnopamuenoi nowmu Gmail cepsicy Google Apps. Busnaueno, wo
CMBOPEHHS MA HANA200NHCEHHS MeXAHiZMi8 NoOy008U KOPNOPAMUEHO20 KOHMEHMY 3a 00NOMO2010
cnyorcou Gmail cepsicie Google Apps 0o360nume cnigpobimuukam opeanizayiuHo-HAGYANIbHUX
niopo3soinie BH3 eghexmueno posnnanysamu ma opeauizyeamu oceimuiii npoyec. Taka opeanizayis
0CBIMHBLO2O NPOYECy ONMUMIZYE OIAIbHICMb OPeaHI3aAYIUHO-HABYANIbHUX NiOpo30inie BH3.

Knrwowuosi cnoea: xopnopamuena nowma, cepsicu, IK-mexuonoeii, oceimuiti npoyec,
opeanizayitino-naguanvhull niopo3oin, BH3.

ITponiecu robanizamii, iHGOpMaTH3allisl CYCHUIbCTBA, 3alpOBAJKEHHS HAHOTEXHOJIOTIH B
OaraTbox cepax JOJACHKOT AISUIBHOCTI KapAMHAJIBHO 3MIHWIM MiIXOJIM B OpraHizailii OCBITHHOTO
nporiecy y BH3, ski BigirpaioTs BupillaJbHy pojib B aBTOMaTH3allii oprasizauii OCBITHBOI'O
MIPOLIECY B YCIX CTPYKTYypHHUX JlaHkax BH3.

[Tornmubnene pedopMyBaHHS BITUM3HSIHOI BHINOi OCBITH 3HAYHOI MIpOIO 3YMOBJICHE
npuiiHATTAM 3akony Ykpainu «lIpo Bumyy ocsity» Bif | numusa 2014 poky. 30kpema y 3aKoHI
3a3HaYeHO MPO MPOBADKEHHS: «...MDKHApOAHOI 1HTErparii Ta iHTerpamii CUCTeMH BHIIOi OCBITH
VYkpainu y €Bponeiicbkuii mpocTip BUILOI OCBITH, 32 YMOBH 30€peKEHHS 1 PO3BUTKY JAOCATHEHb Ta
MPOrPECUBHUX TPAAUIIN HallOHAJIBLHOI BUIIOI IIKOIW» [2], IKe B CBOIO Yepry BHUKIIMKAE CTPIMKE
3anpoBaKeHHs 1HGOpPMaIIHHUX TEXHOJIOT1 B OpraHizaiiilo OCBITHbOTO MPOIIECY YHIBEPCUTETY.

[IpoBigHi HampsiMM HAyKOBHUX JOCIIDKEHb B 1H(pOpMAaIiifHOMY yIpaBliHHI OCBITHIM
npouecom y BH3 Ha cborogni 3Hallmm cBoe BigoOpakeHHsS Yy TMpalsx TaKUX aBTOPIB:
b.JI. ArpanoBuya, A.l. ApxanoBoi, O.B. CmniBakoBchkoro, A.H. Tuxonosa, f.b. ®enopoBoi,
B.M. ®ininmnosa.

3 mnpobieM BHpPOBAaKCHHS 1H(OPMAIIHO-KOMYHIKAI[IfHUX TEXHOJOTii B OCBITI CBOi
JOCHIJDKEHHsT mpoBoawian Taki BueHi, sk: B.IO. buxoB, J[.M. bognenko, A.®D.Bepnans,
M.L XKannak, O.b. Kunsuos, M.M. Kozsp, B.C. Kpyrmuk, €.10. Kynuk, B.B.Jlanincekuii,
A.®. Manako, H.B. Mopze, A.C. Mynpuii, O.JI. HecrepoBa, A.FO. Ilununuyk, C.A. Pakos,

© Kapnenko A.C.
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C.O. CucoeBa, O.B. CniBakoBcekuii, O.M. Cmipin, [B. CtaBunpka, II.B. Credanenko,
A.B. Cymenko, 0.B. Tpuyc, B.®. Xomuu.

Y Oarath0X KpaiHax CBITYy OpraHizailis OCBITHBOTO TIPOIECY 3AIHNCHIOETBbCS Ha
aBTOMAaTH30BaHOMY PIBHI i3 3aIy4eHHSIM iH(OpPMAIIITHO-KOMYHIKAIIIHHUX TEXHOJOTI ChOTOJJCHHS.
Ha xamp, y poOoTi OimbliocTi opraHizamiiiHo-HaBYaIbHUX miapo3nainiB  BH3  Ykpainu
3alpOBa/DKEHHS] Ta BUKOPUCTAHHS 1H(OPMAIIHO-KOMYHIKAIIIMHAX TEXHOJOTIH Cy4acHOCTI
BiIOYBA€THCS 3 MIHIMAILHUM 3aydeHHSM. Y OLIBIIOCTI OpraHizaliifHO-HaBYIBHUX MI1IPO3aiJIax
1€ 3BOJIUTHCS JI0 BUKOPUCTaHHs cTaHaapTHoro nakery Microsoft Office.

Ha ceoroguimHii JeHb MONYJISPHOCTI HaOyBae BHKOPHCTAHHS XMApHUX TEXHOJOTIA TIPH
oprasizariii ocBiTHpOro mporecy y BH3.

OTxe, Ha HAIly TYMKY, OCOOJIMBOI aKTyaJIbHOCTI HaOyBa€ MUTAHHS BUKOPUCTAHHS XMapHUX
TEXHOJIOT1H, 30KpeMa cepBiciB Google Apps, y MisUIbHICTH OpraHi3amiiiHO-HaBYaIbHUX ITiIPO3/I1IiB
BH3. OnnuM 3 ocHOBHUX KOMIIOHEHTIB cepBicy Google Apps, 1110 T0LUIBHO BUKOPUCTOBYBATH JJIs
po30ynoBu indopmariitaoi cucremu BH3, € kopnoparusHa mormra Gmail.

Mera crartri. [IpoananizyBatu epeKTUBHICTh BUKOPUCTAHHS XMAapHUX TEXHOJIOTiH, 30KpemMa
KopriopaTuBHOI ot Gmail, omHOTO 3 OCHOBHUX cepBiciB Google Apps, y poOoTi oprasizamiiHo-
HaByaJIbHUX migpo3ainiB BH3. Mera kopentoe 3aBraHHS: pO3MNIAHYTH Ta MpoOaHai3yBaTh
MOJKJIMBOCTI BHKOpHCTaHHs KoprnoparuBHOi momti Gmail cepsicy Google Apps i mposectu
SWOT-anani3 Bukopucranus Gmail B poOoTi opranizauiiHo-HaBYaIbHUX Migpo3aitis BH3.

Bepyun 1m0 yBarm CBITOBI TEHAEHLII TI0OATBHOrO 3acTOCYBaHHsS iH(pOpMaIiifHO-
komyHikariitHux texnonoriii (IKT) B ocBiTi, 30kpema B nisnmeHOCTi BH3, Ta MacoBe HamaHHS
JIOCTYIy /IO pecypciB depe3 Mepexy IHTepHeT, OCHOBHMM KOMITOHEHTOM IIOJ0 PO30YyH0BU
iH(GpacTpyKTypH oOprasizaliiHo-HaBUalIbHUX migpo3ainiB BH3 Oyaemo BBaxkatu XMapHO-
OpIEHTOBAHE CEPEIOBHIIIE.

OaHuM 3 HaWBaXJIMBIIIMX 3aBAaHb CHOTOJAECHHA € (OPMYBaHHS BIJKPUTOrO MPOCTOPY
0e3nepepBHOrO HaBUaHHS, IO JO3BOJHMTH KOXKHOMY B Mipy KYyJIbTYpPHOI, ICHXOJIOTIYHOI Ta
TEXHOJIOTIYHOI TOTOBHOCTI HAaKONUYMUTH OCOOMCTUH OCBITHIA pecypc, OTPUMABIIM TI YW 1HIII
iHpopmaniiini nepesaru [3, c. 13].

Jlo Takux 3aco0iB 1 TEXHOJOTIM BIAKPUTOI OCBITH BIIHOCSTHCS CydacH1 1HQoOpMaIiiHo-
KOMYHIKaIlilfHI TEXHOJIOTi Ta KOMII'IOTEPHO Opi€eHTOBaHI 3aco0M. OCKIJIbKH B CyYaCHMX YMOBAax
aKTUBHO PO3BUBAIOTHCA MEPEXKHI TEXHOJIOTIT BIJKPUTOI OCBITH, SIKI HAJAIOTh BUIBHHM JOCTYI JI0
OCBITHIX (30KpeMa HaBYaJlbHUX) 1 HAYKOBUX MaTepialiB /s BEJIMKOi KUIBKOCTI Oakarouux,
3aCTOCYBAaHHA IX Yy HaBYAJBHUX 3aKJIagax pI3HUX PIBHIB akpeauTamii 1 ¢(opM BIACHOCTI €
aKTyaJbHUM 1 IOTPIOHUM.

3ynunumocv 0e3nocepeoHb0 Ha XMapHux mexHonoziax Beo 2.0 (knacugixauia 3a
€ /1. Ilamapakinum), 3a 00ONOMO2010 AKUX MOMCHA OP2AHI3Y8AMU KOJIEKMUGHY OiATbHICHb,
30Kpema:

e CIIIJIbHUI MONIYK 1 30epiranHs iHdopMallii;

® CIIJIbHE BUKOPUCTAHHS (pOTOMaTepiais;

® CTBOPEHHS 1 CIUJIbHE BUKOPUCTaHHS Melia-MaTepiais;

® CIIJIbHE CTBOPEHHS 1 pelaryBaHHs TIEepTEeKCTIB;

e CIIJIbHE peAaryBaHHs 1 BUKOPHCTAHHS B MEPEXi TEKCTOBHUX JIOKYMEHTIB, €IEKTPOHHUX
TaOJIUIh, IPE3EHTAIlIN Ta THIITUX TOKYMEHTIB;

e CIIIJIbHE peAaryBaHHsl 1 BAKOPUCTAHHS KapT 1 CXeM;

e crrinbHa B3aeMoig Ha OnLine-gommkax.

Bukxopucmanns oanux cepsicie npu pobomi 0036015€:

1) oOMiHIOBaTUCH JAaHUMU;

2) CIIJIKYBaTHCh;

3) 30epiratu 1OKyMEHTH;

4) 36epiratu poToMarepiaim;

5) 30epiratu aymiomarepiaiu;
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6) 30epiratu Bijmeomarepiaim;

7) 30epirartu pi3Hi 3aknajaku [4, c. 4-5].

OTxe, B yMOBax JWHAMIYHOTO PO3BHTKY BCix JlaHOK BH3 rio0GanbHUM MOIMITOBXOM ISt
CHUTBHOI JiSUTBHOCTI MPAIiBHUKIB MOKe OyTH CTBOpEHHs MeBHOI iH(opMmaliiiHoi cucremMu Ha 0asi
cepgiciB Google Apps, 110 3a0e3meunTsh €AMHUHN 1HGOpMaIiitHu pocTip cydacHoro BH3.

Konnenuiss €.J1. Ilarapakina oo o0poOku iHdopMarii 3MiHIOE iCHYIOUl YABICHHS IPO
OpraHizaiilo Ta YIpaBJiHHA CYTTEBHUMH, 3a OO0CsAraMd, TOTOKaMH 1H(GOPMAIIMHUX pPECYpCiB,
3MIACHIOBAaHMMHU TMpPAaLliBHUKaMU pI3HUX OpraHizaliiiHo-HaBuanbHUX migposainie BH3  mnpu
opranizamii OocCBITHbOTO TIporecy. Bukxopucranns xnacudikamii €.J1. [Tarapakina mo3Bosse
BIIPOBAJIUTH Ta OpraHi3yBaTH aBTOMATU3AIIIO TisUTPHOCTI BIAMOBIMHUX Miapo3aitiB. s peamizamii
BHIIIC 3a3HAYCHOI'O Ta aBTOMATH3aIlll MIsIIBHOCTI OpTraHi3aliiHO-HaBYaIbHUX Migpo3aiutie BH3
HEOOXiTHUM € CTBOPEHHS XMapHOTO OQiCy, SKHH MOXHAa BHKOPHCTOBYBAaTH OE€3KOIITOBHO. Y
JAHOMY BHWIIQJKy TIepeBara HaJa€ThCsl 3acTOCYBaHHIO cepBiciB Google ApPS, OCKUIBKH BOHU €
MEePUIOYEPTOBUMH y cepi XMapHUX CEpBICIB MpH PoOOTI 3 JOKYMEHTaMH, TOEIHYIOUH B COO1
SCKpaBl NpUKIaaAW XMapHUX TexHojorii: Gmail, Google-/lokymentu, Google-Tabmuui, Google-
[Tpe3enTariii Tomo.

Google Apps — ciyx6u xommanii Google miss BUKOpHCTaHHS CBOTO ITOMEHHOTO iMEHi 3
MOJJIMBICTIO poOOTH 3 ycimMa iXHIMH BeO-cepBicaMu, sIKi HAJalOTh MOXKIHUBICTh KOPHUCTYBadaM
BUIIIMX HaBYAJIbHUX 3aKJAJIB IHCTPYMEHTH, HEOOX1H1 Al €EeKTUBHOTO CIIJIKYBaHHS Ta CIIIbHOL
pob6otu (muB. puc. 1.) [6].

Puc.1. Cepenosurire Google Apps.

o cknany cepsiciB Google Apps BkiodeHo momrtoBy ciyx0y Gmail, Google-Kanenaap,
Google-/TokymenTr (as CrminsHOTO peaaryBaHHs Ho0kyMeHTiB), Google-Bineo, caiitu Google, a
TaKOXX Pi3HI 3aco00M aJAMIHICTpYBaHHSA, MIATPUMKH KiieHTiB 1 goctyn no APIL 3a nomomororo
OCTaHHBOTO MOXKHa JIerKo 1HTerpyBatu ciyxk0u Google 3 HasBHumu IT-cucremamu. 3aBasiku
[IbOMY JOKYMEHTAIlil0, sIka 30epiracTbcsd Ha MEPCOHAIBHOMY KOMII'IOTEpl KOPUCTYBaua, MOKHA
nepeHecTy B xmapHe cepenoBuiie Google 1 HagaBaTH CIUTBHUE JOCTYN 10 0OpaHWUX JOKYMEHTIB
yCiM y4aCHHMKaM OCBITHBOTO MPOLECY JUISl IMIBUJIKOTO pearyBaHHS Ha MOCTaBJeHi 3aBaaHHA. OKpiM
nporo, cyxom Google APpPS Takox MPOMOHYIOTHh (PYHKITT comianbHOI Mepexi Google+, cxoBuina
Drive, Tabnuns, popm, npeseHTariii i ceridy.

Kommnanis Google mpomonye cepsicu sk miatao — Google Apps for Work (Google Apps for
Business), Tak i 0e3xomroBHo — Google Apps for Education.

ITaker cepsiciB Google Apps for Work (Google Apps for Business) moctymHumii 3a
nepeAnIaTon y TphoxX BapianTax: Basic, Business Ta Enterprise.
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[Mpu migkmroueHHi makery Basic (5 $ 3a xopucryBaua Ha Micsilb / O€3KOIITOBHA MPOOHA
Bepcia mporaroM 14 naHIB) HamaeTbes: KoprmopatuBHa mnomTa B Gmail; Bimeo- W TosocoBi
KOH(EpEeHIIil; CIUIbHI KaJleHAapl; TOKYMEHTH, €JIEKTPOHHI TaOIHIll TOIIO; MJI0OA000BA MiATPUMKA
no TenedoHy, eNeKTPOHHOI MOMTOK 24 TOAWHW 7 JHIB HAa THXKACHb;, (QYHKIIT Oe3meku Ta
aaminictpyBanHs; 30 I'b y xMapHOMY mpocTopi.

[Tpu minkmrovenHi makery Business (10 $ 3a kopucryBaua Ha Micsib / O€3KOMITOBHA MPOOHA
Bepcis mpotsaroM 14 paHIB) HamaeTbes: KopropaTuBHa momrTa B (Gmail; Bigeo- W TOI0COBI
KoH(epeHIIil; CIUTbHI KaJICHIapi; JOKYMEHTH, €JIEeKTPOHHI TaOJMIlI TOIIO; IIII0J000Ba MiATPUMKA
mo TtenedoHy, €IEeKTPOHHOI TMOMmTOK 24 TOAWHW 7 JHIB HA TIKICHb, (QyHKIi Oe3meku Ta
aZMiHICTpyBaHHs; 6e31iMiTHe xMapHe cxosuile (ado 1 Th Ha kopucTyBaua, SKIIO iX MEHIIE " SITH);
npaBujia apxXiByBaHHsA Ta 30€peKeHHS I CJIEKTPOHHUX JIMCTIB 1 4ary; 30€peKCHHS IS
CJIEKTPOHHHUX JIUCTIB, 4YaTy, JOKYMEHTIB /s IOPUAWYHHMX LIEH; 3BITH MPO aKTHUBHICTh
KOPHCTYBaYiB.

[Mpu ninkaroueHHi nakety Enterprise (motpiOHO 3B’S3aTUCH 3 BIIIUIOM MPOJAXKIB) HATAETHCS:
KoprnopatuBHa nomTa B Gmail; Bigeo- i ronocoBi kKoH(pepeHIIil; CijbHI KaleHaapi; TOKyMEHTH,
eJIEKTPOHHI TabMHIi TOIIO; LiTOA0OOBA MIATPUMKA MO TeNeOoHY, EIEKTPOHHOI MOImTOoI 24
TOJUHM 7 NTHIB Ha THXACHb; (PYHKIT O3MeKu Ta aJMiHICTpyBaHHS; O€3IIMITHE XMapHEe CXOBUIIIE
(a6o 1 Th Ha kKopucTyBaya, SIKIIO IX MEHIIE IT'SITH); NMpaBWIa apXiByBaHHS Ta 30€peKEHHS IS
CJIEKTPOHHHUX JIUCTIB 1 4aTy; 30epeKeHHs A eJIeKTPOHHUX JIUCTIB, 4aTy, IAOKYMEHTIB s
IOPUINYHUX IIUJICH; 3BITH PO aKTHBHICTh KOPUCTYBAUiB; 3aXKCT BiJ BTpaTu AaHux 3 Gmail; 3axuct
BiJl BTpatu AaHux 3 Jlucky; BukopuctanHs B Gmail cyMiCHUX IHCTPYMEHTIB apXiByBaHHs BiJ
CTOPOHHIX PO3POOHMKIB; KOHTPOJb JOCTYITY i3 3aCTOCYBAaHHSM KIIFOUIB OE3MEKH; aHali3 )KypHAILY
Gmail y BigQuery.

[Taket cepriciB Google Apps for Education moctymnuuii 0€3KOIMITOBHO /i HEKOMEPIIHHUX
HABYATBHUX 3aK/IaJiB JUIA Pi3HUX KpaiH CBiTy, aKpeIHTOBAHMMM BiIOBiZHMMH opraHamu. Moro
HAMOBHEHICTh BiAMOBinae makery BUSINeSS skuii HagaeThCs KOMIAHIsIM 3a KOIMTH. TaKuM YHHOM,
koMmnaHiss Google 311HCHIOE MOASIKY HaBYAJIbHMM 3aKJaJaM, OCKIJIbKM BOHA 3000B’s3aHA CBOEIO
MOSIBOIO JOCIITHULIBKOMY TIPOeKTY B CTeH()OPACHKOMY YHIBEPCHUTETI.

Jly11 OTpUMaHHS NaKeTy CepBiCiB HEOOX11HO BUKOHATH JIBI YMOBHU:

1. Tlomartu 3asiBKy:

- BIAKPHUTHU CTOPIHKY pEeCTpallii;

- BKasaTu iH¢popMallito rnpo ceGe Ta nIpo CBiif HaBYAJbHUN 3aKIIa;
- YBECTH JIOMEH HaBYAJHHOTO 3aKJIaLy;

- CTBOPHUTH OOJIKOBMH 3amKC aMiHICTPATOpPa;

- TMPOYMTATH Ta MPUHHATH YMOBH KOPUCTYBaHHS;

- 3apeecTpyBaTHCh.

[Ticnsa mboro Oyne HaAICIAHO JHCT 3 JETATbHOIO 1H(OpMaIliE€l0 PO CTBOPEHUN OOTIKOBHIA
3armuc.

2. TlinTBepawTH MTPABO HA BIACHICTE.

ITo 3aBepmieHHIO ycix niii kommanis (Google mepeBipUTh BHECEHI JaHI W 3B SKETbCs 3a
JOTIOMOT OO €TIEKTPOHHO] IOIITH MPOTATOM OJJHOTO-/IBOX THIKHIB. OTPHUMABIIH ITiITBEPKEHHS TIPO
peecTpallito, MOXHa PO3MOYaTH J10/1aBaHHS KOPUCTYBaUiB, HAJIAro/XKyBaTu JOJATKH Ta BUKOHYBATH
1HII1 il

OnHuM 13 OCHOBHHMX KOMIIOHEHTIB cepBiciB Google Apps € momToBa cinyx0a (KoprnopaTuBHa
nomrra Gmail.

«Gmail» (Google Mail) — 6e3komToBHa MOcayra eIeKTPOHHOI MOIITH Bij kKommaHnii Google,
sSKa HaJa€ JOCTYI A0 TMOIITOBHX CKPUHBOK Yepe3 BeO-iHTepdeilc 3rigHO JIOTIHY Ta IapoJIio
KopucTyBaua 3a nporokonamu POP3, SMTP, IMAP.

Gmail movana mparroBatu 3 1 kBiTHs 2004 poky. Panimie ajis cTBOPEHHS MOIMTOBOI CKPUHBKH
MOTPiOHO OYJI0 OTpUMATH 3aMPOIICHHS BiJl TOTO, y KOro Bxke € moxiona (s memkanmiB CIIA —
MIITBEPHKEHHST 0COOM Yepe3 TEKCTOBE MOBiIoMIeHHST SMS); Ha maHWii MOMEHT TOCTaTHBO MPOUTH
peecTparito s i OTpUMaHHS.
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binpmiicte (moBomi Benwka uactuHa) (yskmiii Gmail moOymoBaHi Ha Opay3epHiii MOBi
mporpaMmyBaHHsl JavaScript, 1m0 gae He3BHYaiiHI s BeO-CepeoBUINA MOMIIMBOCTI, TaKi SK:
MPUHOM KOMaH/ 3 KJaBiaTypH, OHOBJICHHS CTOPiHKM Oe3 mepe3aBaHTakeHHs (TexHouoriss AJAX),
Cra/iarodi CIMCKH BUOOPY ajpecaTiB (IPH yBEIEHHI MMOYATKY CIOBA 3’SIBISIETHCS CIUCOK, 3 SIKOTO
MOXXKHa BUOpaTH HEOOX1IHY aapecy, Tomo) [1].

Takox mepeBary cTaHOBHTDH Oe3neuHe 1 Ha/liiiHe 3’ €JHaHHSA, SKE BiIOYBAETHCS 3a JOTIOMOT OO
npotokony HTTPS. Jlns 3axucty 3’ennands 3a mpoTtokoiom HTTPS BuxopuctoByeThes
mmdpysanus SSL abo TLS. Taki Be6-3’€qHaHHS 3aXHUIICHI BiJ IEPEXOIUICHHS, XaKePChKUX aTaK 1
crpo0 3JIOBMHCHHKIB MiAMIHUTHA HAIIMHUK BeO-calT. [HIIMMM clloBaMHM, IEW TPOTOKOI 3arobdirae
MEPEeXOIICHHIO BallMX JaHWX 1 3a0e3nedye IUTCHICTh iH(OpMaIlii, sSKy BH HaJACHIAETe K
oTpuMyeTe. 3aBIIIKH I[bOMY KOpHCTyBaui Bif cepBicy Google Apps oTpUMYIOTh Ha/liiiHy MOILITY Ha
BIIACHOMY JIOMEHI, sika 3a0e3meuye mepii 3a Bce 3aXucT iHopmailii, a TaKoK MICTHTh B COO1 3aXHCT
BiJl cIamy.

Oxpim 3a3HaueHoro, Gmail — 11e 63KOMITOBHA MOIIYKOBA CIIYk0a BEO-TIOMITH, 110 TOETHYE
Kpaili (yHKUIi 3BUYaiHOI €JEeKTPOHHOI MHOLITH Ta MOLIYKOBY TexHoJjorito kommanii Google.
Cnyx6u Google HamarOTh KOKHOMY KOpPHCTyBadeBi oOuikoBwit 3amuc Gmail 3 mepcoHaIBHOIO
SIIEKTPOHHOI0 ajpecoro (Hampukian, a.karpenko@kubg.edu.ua) i3 BHOKpEeMIICHHSM MPOCTOPY st
30epirannsa auctiB (Outpme 10 ['6 B ko)XKHOMY 0OJiKOBOMY 3amuci) 3 BOYJOBaHOI TEXHOJOTI€I0
nomyky Google, sika 103BOJIs€ 3HAXOMUTH MOTPIOHI JMCTH 3a TUM 3pa3KoM, M0 W MOIIYK
iH(popMarii 3a qormomororo Beod-momryky Google.

Gmail pomomarae KepyBaTH BEIMKHM OOCSTOM IOMITH, ABTOMATHYHO TPYMyIOUYH
B3a€MOIIOB’sI3aH1 JIUCTH, OJHOYACHO HAJAI0YM MOXKIMBICTH OQUUTH BECH JIAHIIIOKOK BIOIIOBIIEH
(TeMaTHUYHE JIMCTYBaHHS PO3TAlIOBYEThCS OfHE mia iHmuM). CHcTeMa MiITOK / ApIUKiB JUis
opranizaiiii momTH, siKy npornonye Gmail, HabaraTo 3pyuHima 3a TpajWIliiHI MANKH, OCKUIBKH €
MOXJIMBICTh COPTYBATH JIMCTH 32 PI3HUMH O3HAKAMHU: «BIAMPABHUKY, KITPOCKT», «BAKIUBICTHY.

Cepeic Gmail, Bukonyroun (yHKIIT MOMTOBOT CIyXKOM, MOXKE BHCTYIATH 1 SK MiHi-4aT. Y
BIKHO MOLITOBOI CKPUHBKHM IHTETPOBAHO CUCTEMY OOMIHY MHUTTEBUMHM TOBIIOMIIEHHSMHU. 3aBISKU
3a3HAYEHUMH MOXJIMBOCTSIMH KOPHUCTYBad 3HAa€ (MOXe I3HATUCS) UM 3HAXOMATHCSA ajpecatd B
Mepeki, Ta Ma€ MOXJIMBICTb CHUIKYBAaHHS 3 HHMMHM Yy pEeXHMI pealbHOro 4acy. MHuTTeBi
MOBIIOMJICHHS, SIK 1 €JIEKTPOHHI JMCTH, MOkHa 30epiratu B Gmail Ta Hajani BUKOHYBaTH 32 HUMHU
MOIIYK.

3aBIAKM MOTY)KHUM (UIBTpaM 3aXHCTy BiJl BIpyCiB 1 cHamy, MOXKJIMBOCTI 0€30ILIaTHOTO
nepecuaHHs 1 AOCTyny 3 MoOuIbHOrOo TenedoHy ciayx6a Gmail € yHIBepcaabHUM pILLIEHHSIM
3aBJIaHb TOIITH 151 Oy/Ib-IKUX KOPUCTYBAYiB Ta oprasizaitiii [5].

OcHosni xapaxmepucmuxu nowmu Gmail maxi:

e [101ITOBa CKpUHbKa po3MipoM 10 I'B;

¢ BOy/IOBaHUH YaT, 1110 JO3BOJISIE BIAMPABIATH 1 IPUWMATH MUTTEBI MOBITOMIICHHS BiJl 1HIIIUX
KOPHCTYBauiB, 0a4UTH CIIIBPO3MOBHHKA (YaT MIATPUMYE TOJIOCOBHM Ta BiJICO3B’ SI30K);

® IBUJIKUH TIOTIYK MOTPIOHUX MTOBIIOMJICHB;

® 3aXUCT BiJ HEOaXaHOT KOPECHOH IeH 1T (cramy);

® BUCOKUI piBE€Hb O€3MEKH MOIITOBOT CKPUHBKH (BUKOPUCTOBYETHCS UG PYBAHHSA);

® BUKOPHUCTAaHHS SIPJIMKIB, TO3HAUOK 1 GIBTPIB POOUTH pOOOTY 3 IMCTaMU KOM(OPTHOIO;

erepenOayeHa MOXKIIMBICTh MPAIMIOBATH 3 IOMTOBOK CKPUHBKOK dYepe3 OyIb-skuid
MOOUTHHUI TPUCTPIN, BCTAHOBUBIIIN CIICIIAIBHUNA TOJAATOK;

® OE3KOIITOBHE BUKOPUCTAHHS BCIX MOYJIMBOCTEH €JIEKTPOHHOI TOIITOBOI CKPHHBKH;

® IHTETPOBAaHUHN CIMCOK KOHTAKTIB, IO JO3BOJIAE J0AaBaTH iH(OpMAIlI0 MO KOXHOMY 31
CHIBPO3MOBHHUKIB (TenedoH, aapeca, poTo);

eBOy/Z0BaHa MepeBipka opdorpadii, mo nependavae BiZOOpaKEHHs BapiaHTIB HANMCAHHS
CIIiB Ta aBTOMAaTUYHE BU3HAYEHHSI MOBHU MIOB1IOMJICHHS;

® [TOCTIliHE 30€peXeHHsI PeIaroBaHUX TMOBIJOMJICHb B YEPHETIIl KOXKHY XBWJIMHY IJIS TOTO,
06 He 3aryOmincs AaHi y pasi 0yab-sKux 3001B.
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ITiocymosyrouu, mu euokpemunu ocHoeui nepeeacu nowmu Gmail:

besneune 3’eOnannsn: Ha BigMiHy BiJ 0araThbOX OE3KOIITOBHHMX 1 HaBITh JESKUX IUIATHUX
nomToBux cepiciB, Gmail mpomonye migkmoueHHS MO MK(PPOBAHOMY KaHAIy IO IPOTOKOJIAX
SMTP/POP3/IMAP, a Takox BeO-cepBep-iHTepdeiic yepe3 mudpoBane 3’€JHAHHS MO MPOTOKOIY
HTTPS.

Biocymuicmo 3anucy |P-adpec 6 npueonyseanux 3aconoexkax nucma: y OITBIIOCTI IHIIMX
nomToBux cepsiciB IP-agpeca BinmpaBuuka 3anucyerbes (Received from).

Ilepeenao acypnany oocmyny 0o 001iK08020 3anucy i3 6kasiekoio IP-adpecu, npomokony
docmyny (bpayzep, mobinvruil npucmpii, POP3 i m.0.) i uacy: st GyHKIIS J03BOJISE TIEPETIITHYTH
e 1 Kouu, 3 sIKoro Opaysepa OyB 31iHCHEHHI BXiJl 10 OOJIIKOBOTO 3aITUCY.

Bapianm «minoku HTML» 0036015€ 3HAUHO 3MeHWUMU KIIbKICMb 3A8AHMANCYBAHOL
iHGhopmayii, mum camum Hadaouu weuokul docmyn 00 eeO-cepgepa-inmepgelicy Hagimv npu
HAUHUNCUIU weuokocmi docmyny 6 Inmepunem: y 3B’S13Ky 3 BEJIMKAM OOCSATOM Tiepeaadi iHpopmarii
CTaHIAPTHUM BeO-CepBEepOM-iHTEpEICOM, KOPUCTYBAaY HANPsIMYy IIiJ] 4ac WOTO 3aBaHTaKCHHS
MOJKE MeperTH y pexxuM «Tiutbkn HTML» 1 BKITFOUUTH HOTO 3aBaHTa)KEHHS aBTOMAaTHYHO.

Biocymuicmu pexnamu: 3Ha4HO 3HIDKYE 00CST HEOOXiMHOI Ui 3aBaHTaXKeHHS iHpopMaii (y
MOPIBHSHHI 3 CepBicaMu, IO MICTATh rpadiuny i flash-pekiramy). PexkiiaMHi mocuiiaHHsI TTOBHICTIO
BIZICYTHI TaKOX 1 B pexkuMi «Tinbku HTMLy.

binvwe 1016 Ouckosozo npocmopy Onsi aucmig: TPOTE, PO3MIp OJHOTO JUCTa, IO
npuiiMaeThcsl a00 HAJACHIAEThCS, HE Moxke mnepeBuiryBatu 20 Mb, mo moaiOHO i 10 OiLIBIIOCTI
MOIITOBUX CKPUHBOK 1HIIUX CEPBICIB.

Temu: 3a X TOTIOMOTH MO>KHA HAJIAIITYBAaTH 30BHINIHINA BUIIIA 00miKoBOrO 3anucy Gmail Ha
cBiif cmak. 11[o6 BuOpaTu TemMy, MOTPiOHO HATUCHYTH HAa 3MEHIIICHE 300payKeHHs Ha BKIaA « Temu
cTopiHkn» / «HanamryBaHHs».

llepeecnao o6z206opens. MeTON KaTeropuzalii NMoBiIOMIIEHb, mpu sikoMy Gmail BiacTexye
OKpeMi «OOroBOpeHHs», II0YaTKOBE IIOBIIOMJIEHHS 3 JIQHIFO)KKOM BIJNOBiZE Ha HBOTO
(MakcuMalibHEe YHCII0 JUCTIB B JAHIIOKKY 100). JIaHII0KKH CTBOPIOIOTHCS TIIBKA aBTOMaTUYHO.

Mimxku: TUCTU HE 3aHOCSITHCS B TIAMKH, a MOJUISIOTHCS 32 KaTEropisiMu, sIKi KOPUCTYBA4 MOXKeE
JIOTIOBHIOBATH 1 3MiHIOBaTU. EQEKTUBHICTD bOTO MEXaHI3My BHIIA 32 TPAAMLIMHUNA (3 Mankamu),
OCKIUJIBKU Peai3yeThCsl MOXKIMBICTh KOMOIHYBaHHS PI3HUX MO€HAHb MITOK. ICHYIOTh «CTaHAApTHI»
MITKH, HAPUKIIAJ, inbox (BXiH1).

Ilpu eenuxomy o06ca3i CKpUHbKU eleKMpPOHHOI nowmu: HE TOTPIOHO BUAANSATH JUCT, AJS
OTO 3BUIBHEHHS JOCTAaTHBO 3HATH 3 HBOIO SPIUK «inbox (BXigH1)» 100 BIANPABUTH
KOPECTIOHICHIIIIO JI0 apXiBYy.

Asmo3sbepedsicenns. IpU penaryBaHHl MOBIIOMJICHB JICKIJIbKA pa3iB Ha XBUJINHY BUKOHYETHCS
aBTOMaTU4YHE 30€peKeHHS YEPHETKH JIMCTa JJi 3amoOiraHHs BTPATi JaHUX Yy pa3i BUKIIOYCHHS
JKUBJIEHHS a00 1HIIHX 3001B CHCTEMH.

Poseunenuti cnucox konmaxkmis: Ui KOXKHOTO CHIBOECIIHMKA MOXXYTh 3aBaHTaXXyBaTHCh Ta
3anucyBaTUCh (oTorpadii, aapecu 1 TenedoHN; peari30BaHO CIaAar0Yril CTUCOK aJpecaTiB.

«lapaui knasiwiiy: BUKOPUCTAHHS TIO€IHAHHS KIABIII s TPUCKOPEHHS poOoTH i3
3aCTOCYBAHHSIM, IO € PIAKICHUM IS IHIIMX MOIITOBUX 1IHTEPHET-CEPBICIB.

Hiompumxa RSS: 3aBasku iii MOXXHA YHMTATH JTUCTH 3a JOTOMOTOIO iHIUX RSS-KiTi€HTIB,
HANpUKIJIAJ, 3 MEPCOHATI30BaHMX CTOPIHOK MOIIYKOBUX CalTiB msn.com, yahoo.com 1 camoro
google.com, mporpamu Microsoft Deskbar — 1mo mae MOXIHBICTH MEPEBIPATH IMOIITY, HE
MIKITF0YAI0YHCh 10 BeO-cepBepa-inTepdeicy.

Bé6yoosana nepesipxa opghocpaghii: aBTOMaTUYHO BU3HAYAE MOBY IMOBIJOMIICHHS 1 IPOMIOHYE
BapiaHTH HAIMCAHHS CJIIB 13 TOMHUJIKAMHU.

B6yoosanuii uam: noB1IOMICHHSI MOXKYTh TOCTABIISITHCA HE TUIBKU 33 JOTIOMOT'OI0 TIOIITOBUX
MPOTOKOJIB, W dYepe3 MpoTokod Jabber, 3aBasiku YoMy KOPHUCTyBadi MOXYTb OOMIHIOBATHCS
MHUTTEBUMHU TIOBIJOMJICHHSIMH, BHKOPHCTOBYIOUH BeO-cepBep-iHTep(delic MOomTOBOI CKPUHBKH,
nporpamy Google-Talk, abo Oynb-sKi iHIIII, 110 TIATPUMYIOTH Jabber.
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Ilowma na eénacrHomy OomeHi. MOXIWBICTh BUKOPUCTAHHS MpHU PoOOTi i3 cimyx00t0 Gmail
BJIACHOT'O TOMEHHOTO iIMEHi 1 CTBOPEHHS B HhOMY BEJIMKOI KUIBKOCTI MOIMITOBUX CKPHUHBOK, KOKHA 3
SKUX MOYKE€ BUKOPUCTOBYBaTH yci nepeBaru Gmail.

Buxonsuu 3 3a3Ha4eHUX MOXJIMBOCTEH ciny)0u Gmail, MaeMo, 110 Oyab-sIKUi CITIBPOOITHUK
oprasizariiHo-HaBYaJIbHOTO Mmiapo3ainy BH3 Mae MOXIHBICTE B MeEXax CBOiX IOBHOBaKCHBb
MEBHUM YHMHOM KEpyBaTH OPTaHI3aIli€l0 OCBITHHOTO MPOIECy 3a JONMOMOrorw IHTepHETYy dYepes
CTBOpPEHI OOJIIKOBI 3aIUCH ISl BCIX CIIBPOOITHHKIB Ta cTyneHTiB BH3.

Posrnsitnemo MmoxxnuBocti Gmail 100 yrpaBiiHHS JESIKUM OCBITHIM IPOLIECOM Ha MPHUKIAII:
mMeroaucty Bigainy HMII gocnimkens, HAyKOBUX MPOEKTIB Ta MpOrpaM HEOOXITHO CIUIaHYBaTH Ta
NPOBECTH OpraHi3aliiHuil 3axin (HaBUaHHS CHIBPOOITHHUKIB YHIBEPCHUTETY 3a AUIAKTHYHUM
moxayiem [Iporpamu migBumeHHs KBaidikaili HAyKOBO-TI€IaroTiYHUX MPAI[iBHUKIB YHIBEPCUTETY)
JUIs BU3HAYEHOI rpymu jrozei i3 15 ocio.

JI1sl 1IbOTO TI0CAJIOBOIO 0COO00 CTBOPIOETHCS TEBHE iH(POpMAIIiifHE MOBIIOMJICHHS, B SKOMY
3a3HA4YCHO 1H(OPMAIIIIO OO0 MICISA, JaTH Ta Yacy MPOBEACHHS HABYAIBHUX 3aHATH; BKIIAJCHO Y
npUKpituieHoMy (aiini mporpaMy HaBYaJIbHUX 3aHSTh; 3a3HAYCHO TOCHIIAHHS HA PEECTpALiiHY
dopmy, cTBOpeHy 3a momomoror Google-popwm, i ke HaacwiIaeThes (i3 3a3HAYCHHSIM ITYHKTY PO

OpOYUTaHHA) Ha OOJiKOBI 3amucu oci®0 (B JaHOMY BHMAJIKy — BHUKJIQJa4yiB YHIBEPCHUTETY)
(muB. puc. 2.).
TTIABHLEHHR KBam ikl (MnaKTHoA MORPTe)  © B ise
B . Anacracia Cepriiaia Kapnenko <a kamenko@kuby edu a» @ 15Gep. [N
’ [\ BiTNaH4, MATRO, AHaronid, Harania, Harania, CTenaH
3 3in04kon
- [Maroesi xomer!

315 bepesns 2017 poky posnosanach peecTpaLia AnA NTBHIIEFHA KBTI Qkauii 3a fymakTirarad Momymem. Ljob mpoitmu
Hapjcnati et MOmY, NOTPIOHO 3AOBHMTH peccTpatliy Qopy, Mepeiimosmn 3 Mocumamant hitps:/fdocs.google com/akubg
e ua/forms/dfe/ 1 FADQLSPuryDIw2ridXBAcmK 02 HwxB 1wl TEOCTmadT Gk 6AK Ukr 1tAfvewformy abo, 3aiimosmy a

i NOMOBHY CTOpIkKy Beb-caity Vipepermery y pyopuy Axorcu «Peectpauia ATt MiBHIerH KBATIQIKAL 32 IMDAKTHSHM
" Kona Mogymex. Iporpavy 12 posnag MORYEO HAACHTAO Bat y MpMKDIMIeHAX QMnax, A TAKOK Ll JOKJMEHTH pocMIIeH! 3
Einble 15 bepeaa 2017 poxy y pybpraut Haposuam—TTinumerss iganiikaui,
Mo Gye sapeccTpyBanica B OZHY IPyy.
&AHaETaciﬂCep + -Tpyml.
Tepwir Hapuarms: 30.03.20173 10:00 2o 16:40 72 31.03.2017 3 10:00 20 15:00 (e mparimuais, s 3106ymt

HAYKOBYAA CTYTIiHb T4 MatOTh CTak BUKMATaUbko] pofomy Gimbime His S pokis).

MakcumambHa KimbicTb yackkis - 13 ocid.

Pecctpatlio byme BTOMATHYHO 38KDHTO TpH HADO! MAKCHMATEHO! KITBKOCT! VHACHKIB.

JBEPHITD YBAT'!

Cepmuikar po NIZBUEHHE KBAMIQIKAL 3 JNAKTHHHIM MOIYTEM OYie HNABATUCA THAE THM YHACHIKAM, AKI
oV HaBagts y oBHoMy obeast (2 ot - 14 romum). TTnasyiine, Bymb nacka, CBii pOSKNAR TaK, L0 BHKOHATH LBO JMOBY.

B pat BUGCYTHOCT! 3 NOBAXEVEK MIH¥H, TORAHEA TOBIGOMMTY (32 2 N1 K0 OYATKY, 10D OYB Yac 3OBHRITH Ipymy) 34 T

272-15-83 abo e-matl: akarpenko@hubg eduva

Hemat HewogasHix fecig
Pan0YaTH HOBHI CEaH:

2 BHnazenHs dhaiimi B

Puc.2. Inpopmayitine nosioomnenus.
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Jlst oci6 skl yemimHo 3anoBHUIN Google-hopmy, CTBOPIOETHCS 1 HAACHIAETHCS JTOJATKOBE
MIOB1JOMJICHHSI-BIITIOBI/Ib, JI€ PO YCHIIIHY PEECTPAIIiI0 Ta BKA3aHO /ATy, 4ac Ta MiCIe IPOBEIACHHS
HaBYaIbHUX 3aHSTh.

OMAaKTHYHWIA MO aYNE e

Komy Konia Mpuxoeada Konia
OUAEKTUYHUA MOOYTE

Jobpuit fieHb, BiTaenMo Bac 3apeecTpoBaHo!
UexaeMo Ha 3aHATTIX 3a posknagom http /kubg edu ua/images/stor
iesfDepartaments/Anonces/2017/03 15 rozklad dydakt jp

e-mail: a.karpenkoi@kubg.edu.ua

tel..044-272-15-83

Wpnptiz...~ | T~ | B Z U A- 1 =E- iz 1= E E 9 I

Puc.3. [1ogioomnenHs-6i0n06ion.

=N

VY Takoro THUIy NOBIIOMJIEHHS MOXXYTh OYTH BCTaBJIEHI JOKYMEHTH, TAaOJUIll, TOCUIAHHS Ta
111 cepBicu Google Apps, 3a TOTOMOTOI0 IKMX MOXHA CTBOPUTH JII€BUI MEXaHi3M YIpPaBIiHHSA Ta
oprasizarfii OCBITHBOTO TMpOIECy, IO J03BOJisi€e eKOHOMHUTH pecypcu BH3 ta poboumii wac
CHiBpOOITHUKIB OpraHizaiiifHO-HaBYaIbHUX MiAPO3/ILTIB.

Buxopuctanuss Gmail cyTTeBo 30uIblIye oONTHUMIZAIil0 PoOOYOro dYacy CHiBpOOITHUKA
OpraHizaliifHO-HaBYAIBHOTO MiAPO3AUTY YHIBEPCUTETY, HAJal0OYH MOKJIMBICTb BUPILICHHS oMy
IHIIMX poOOYMX 3aBJaHb, @ TAKOK 3MEHIIY€E CIIOKUBAHHS JI0IaTKOBUX KOMITIB (B 1aHOMY BUIAJIKY
— TenedoHHI pO3MOBH).

Takox 3a JOMTOMOTOI0 BCTAaHOBJICHOTO JIOJATKY Ha TenedoH1 CIiBpPOOITHHKA OpraHi3aIiitHO-
HaBYAJIBHOTO MiJpO3JUTy TaKy OpraHi3alil0 MO)KHa 3a0e3leuyBaTH MpU EKCTPEeMallbHUX YMOBaXxX
(BUMKHEHHS CBITJa, TEPMIHOBE BiapskeHHs 3a Mexxi BH3, xBopo6a cniBpobiTHHKA, TOIIIO).

BucHoBku. IHdopmaTH3alisi OCBITH € BaKIMBUM UYWHHUKOM pO3BUTKY Cy4acHOIO
CYCIJIbCTBA, @ CTBOPEHHS BIIKPUTOIO OCBITHBOTO CepeloBHINa Ta (OpMyBaHHS HOro 3acobiB 1
TEXHOJIOTIH € MePIIOYEPrOBUM 3aBIAHHIM BiIKPUTOT OCBITH.

Otxe, MACYMOBYIOUM BHKJIaJCHE, 3a3HaunMo, 1o Google Apps i cepBicH, siKi B HBOTO
BXOJSITh, MOXYTh JIOIIOMOITH OulbIl e(eKTHBHO opraHi3yBaTH OCBITHIM mpomec y BH3.
®opMyBaHHS BIPTyalbHOTO OCBITHBOIO NMPOCTOPY MOKJIMKAHO NMPArHEeHHSM IO€JHATH ICHYIOUUH
MeIaroriyHui TOCBi 3 HOBUMH 1H(OPMAIITHUMU TEXHOIOT1SIMH.
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CTBOpeHHS Ta HaJaro/[UKeHHS MeXaHi3MIB TOOYJOBH KOPIOPATUBHOTO KOHTEHTY 3a
nonomororo ciayx6oum Gmail cepsiciB Google Apps 103BOJHTH CIIBPOOITHHMKAM OpraHi3aliiiHo-
HaBuajabHUX Tiapo3autie BH3 edexTtuBHO po3manyBaTH Ta OpraHi3yBaTH OCBITHIM mporec. Taka
opraHizailisi OCBITHbOTO NPOIIECY ONTHMI3y€ IisUIbHICTh OpraHi3aliiHO-HABYATIBHHUX MiAPO3ALIIB
BH3.
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Crarta Hapidna o penakuii 15.02.17

Anastasia Karpenko

Borys Grinchenko Kyiv University, Kyiv, Ukraine

CORPORATE E-MAIL SERVICE GOOGLE APPS AS AN INSTRUMENT OF
ACTIVITY OF ORGANIZATIONAL-EDUCATIONAL UNITS OF THE HIGHER
EDUCATIONAL INSTITUTION

The advantages of usage of cloud technologies, particularly, of Gmail service Google Apps in
work of organizational-educational units of higher educational institutions are analyzed in this
work. The main accents are put concerning usage of corporate e-mail Gmail service Google Apps,
with the help of which informational-analytical support of activity of organizational-educational
units of the University is provided. The author of the publication underlines key advantages of
Gmail and analyses its opportunities. Main characteristics of corporate e-mail Gmail service Google
Apps are described. It is identified that implementation of corporate e-mail Gmail service Google
Apps is a part of creation of certain information system, that will ensure united information space of
a modern higher educational institution.

Effective organization of educational process, that was used by methodist of organizational-
educational units (Scientific-methodological centre of research, scientific projects and programs of
Borys Grinchenko Kyiv University) in the work of corporate mail Gmail service Google Aps is
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analyzed and presented. It is identified, that creation and improvement of mechanisms of building
corporate content with the help of Gmail service Google Apps will allow the collaborators of
organizational-educational units of the higher educational institution to plan and organize
educational process. Such organization of educational process optimizes the activity of
organizational-educational units of higher educational institutions.

Keywords: system, services, ICT, educational process, university.

Kapnenko A.C.

KueBckuii ynuBepcutetr uMenu bopuca I'punyenko, Kues, Ykpanna

KOPIIOPATUBHASA ITOYTA GMAIL CEPBUCA GOOGLE APPS KAK UHCTPYMEHT
JEATEJIBHOCTHU OPT AHU3AIIMOHHO-YUEBHBIX ITOJIPA3JIEJIEHUI BY30B

B crathe mnpoaHaNM3MpOBAHBI NPEUMYIIECTBA IMPUMEHEHHUS OONAYHBIX TEXHOJOTUH, B
4acTHOCTH, KopropaTtuBHOM moutel Gmail cepBuca Google Apps B paboTe opraHu3anuoOHHO-
yueOHBIX IoJpa3aeseHuil By3a. PacctaBiaeHbl OCHOBHBIE aKIIEHTHI 10 IPUMEHEHUIO KOPIIOPATUBHON
noutsl Gmail cepBuca Google Apps, ¢ MOMOIIBIO KOTOPOH MpeaocTaBiseTcsi MH(POPMALMOHHO-
aHAJIMTUYECKasl TOJAJIEP)KKA JEATEIbHOCTH OpraHU3alMOHHO-YYeOHBbIX IOJpa3AeieHuil By3a.
ABTOpPOM cCTaThbM BBbIIEIECHBl OCHOBHbIE IpeuMyliecTBa mourel Gmail um paccMoTpeHsl ee
BO3MOKHOCTH. OmucaHbl OCHOBHBIE XapaKTEPUCTHKH KopmopaTtuBHOW moutel Gmail cepuca
Google Apps. Ompeneneno, uTo BBeneHHue KopriopatuBHoW moutsl Gmail cepsuca Google Apps
SBIISICTCS YACTBIO CO3JAHMS OIpEAesIeHHOW WH(GOPMAIIMOHHON CHCTEMBI, KOTOpas OO0ECIequT
elnHOE UH(POPMALIMOHHOE IPOCTPAHCTBO COBPEMEHHOT'O BY3a.

PaccmoTpena u mpencTtaBieHa Ha KOHKPETHOM mpuMepe d(GQeKTHBHAsS OpraHU3anus
00pa3oBaTeNpHOIO IMpolecca, KOTopas Obljla MPUMEHEHAa METOAUCTOM OpPraHU3aLMOHHO-Y4eOHOIO
noapazaenenus (HML uccnenoBanuii, Hay4HbIX MPOEKTOB U nporpamm Kuesckoro yHuBepcurera
umeHu bopuca I'punuenko) B pabote koprnoparuBHod mnoutel Gmail cepBuca Google Apps.
OmnpenenexHo, 4To CO3JaHUE U HaJa)KUBAHUE MEXaHU3MOB IIOCTPOEHUS KOPIIOPAaTUBHOTIO KOHTEHTA C
nomotbio ciyk0b61 Gmail cepucoB Google Apps TO3BOJUT COTPYIHUKAM OPTraHU3aIMOHHO-
y4eOHBIX MOJpa3esieHHi By30B 3((EKTUBHO PACIUIaHUPOBATh U OPraHU30BaTh 00pPa30BaTEIbHBIN
npouecc. Takasg opraHuzanuss 0oOpa3oBaTEIbHOrO IMpOLEcCa ONTUMHU3UPYET JEATEIbHOCTh
OpraHU3aIMOHHO-Yy4eOHBIX MOApa3eeHU By3a.

KuroueBble ciioBa: koprnopaTtuBHas modurta, cepBuchl, MK-texHomoruu, obpa3oBareinbHbIN
npoliecc, OpraHu3alMoOHHO-y4e0HOoe Mopa3iesieHIe, By30B.
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Incruryr ingopmaniiiHux TexHoorii i 3acodiB HaBuyanHsa HAIIH Ykpainu,
M. KniB, Ykpaina

KpuBopisbka 3aranbHoocBiTHs mkosia I-II1 cryneniB Ne 61 KpuBopisbkoi
MicbKkoi paau JIHinponeTpoBcbKkoi o0Jacti, M. Kpusuii Pir, Ykpaina

OCHOBHI IICHXOJIOT O-IIEJIAT'OI'T9HI BUMOI'H /10 I1I/I[PYYHHUKIB
3 IH®OPMATHKHU JIVIA 6-10 KIIACY

DOI: 10.14308/ite000627

YV cmammi pozensmymo ncuxonociuni ocobrugocmi  yyHie 6-co  Kaacy: OVpXausuil
ncuxo@izuyHuLl pO36UMOK ma Kpu3su, 81acmusi MOJI00UOMY RIOIIMKOBOMY GIKY. 3a pe3yivmamamu
NOPIBHANbHO20 AHANI3Y AKOCMI 3HAHb VUHI6 S-ux ma 6-ux xuiacié 3a HasyanvHumu poxamu (2013-
2014, 2014-2015) susisneno 3anexcuicmo AKOCMI 3HAHb 810 NPobIeM nidaimkogoeo 6ixky. Cneyugixa
3MICMOBOI Yyacmunu niOpyyHuKi6 3 iHhopmamuxu 01 6-20 KIACY NOAA2AE Y 6PAXYBAHHI BIKOGUX
ocobaugocmetl YuHi6 ma Mae 8i000pa3camucy y nCuUxon020-nedao2ivnux eumozax. llpeocmaeneno
OCHOBHI (hyHKYIT, AKI BUKOHYE NIOPYUHUK, 5K 3ACIO HABUAHHS, 30Kpema 3 ingopmamukuy. Poszenanymi
gumoau, AKi eucysae 0o cyuacnozo niopyunuxa 3 ingpopmamuxu T. I1. Coxonoscvka. Bukonano
amaniz Oitouux niOpyuHuKie 3 iHopmamuxu 011 6-20 Klacy Ha HNpukiadi GUEYEeHHs meMuU
«Aneopummu ma ix 6uKOHa8Yi» ma BUABIEHO NEeGHI npobiemu 8 ix 3micmi. Bpaxosyrouu suxounaHe
odocniddicents, 0Y10 Y3a2albHeHO Ma BUOKPEMIIeHO OCHOBHI NCUXOJI020-Neda202iuti GUMOSU, SKUM
Mawoms  8ionogioamu NIOPYYHUKU 3 IHGopmamuxu 011 6-20 Kiacy. Y sAKkocmi nepcnexmugu
nOO0ANbLULO20 OOCTIONCEHHS. NOCMAE AHANI3 eNeKMPOHHUX 8UOAHb 3 THHOpMaAmMuKu ma ymouHeHHs
chopmMynb08aHUx  BUMO2 CMOCOBHO Oil0YUX RNIOPYYHUKIE 3  YDPAXYBAHHAM  NCUXOLOSIUHUX
ocobnusocmeri MOI0OWUX RIONIMKIG.

KurouoBi ciioBa: ncuxonozo-neoazociyni umoau, niOpYYHUKY, NIOPYYHUKU 3 THHOPMAMUKU,
inghopmamuxa; 3H3; inghopmamuxa 6-ii knac

IMocTanoBKka mpo6JieMH 10CTiIZKEHHSA

AKmyanbHicme memu 00CAi0HCEHHA

VY yuHIB 6 KJlacy 4acTO CHOCTEpIraeThCsl 3HAUHE IMIJBUINEHHS Mi3HABAJIBHOI aKTHUBHOCTI, y
HUX BUHHUKAIOTH a0COIFOTHO HOBI TMi3HABaIBHI iHTEpecH. B Toil jke yac KapIWHAIBHO 3MIHIOETHCS
CTaBJICHHS MUTITKIB /0 HaBYaHHA: 3HIDKYETHCS iX HaByajibHa MoTHBalis. HaOyTTs HOBHX 3HaHb
y)K€ HE MIATPUMYETHCSA 1HTEPECOM /IO HaBYaHHS, K Iie¢ OyBa€ y MOYATKOBIM MIKOMI, 1 MIKUTHHI
MPEIMETH HEPIKO CTAOTh IS MITITKA TSKKUAM 000B’SI3KOM [ 2].

VY4Hi HE B 3M031 ONaHyBaTH y IOCTATHbOMY 00CS31 IIKUIBHUN MaTepiajl OCHOBHOI Ta CTapIioi
mKoiu. [IporanuHu y 3HaHHSAX MOPOPKYIOTH HOBI TPYAHOILI: BiICYTHIN KOMIUIEKCHUM MiIXiJx 70
pPO3yMIHHSA Ta 3aCTOCyBaHHsS HAOyTHMX 3HaHb, YHACIIJOK YOTO BOHM HE€ B 3MO31 ONaHyBaTH y
MIOBHOMY 00CsI31 HOBI TEMH.

Ha cyuacHomy erami pO3BUTKY CYCHIIBCTBA, OCOOJIMBO I[IHATHCS CIEHIATICTH, SIKI MAOTh
nornubIieHi 3HaHHA 3 1H(QOPMATHKH, BOJIOJIIIOTE HABUYKAMH POOOTH 3 €JIEKTPOHHUMH 3aco0amH,
TakMM YHMHOM, yMilOYM OUIbII €(EeKTHMBHO OpraHi3oByBaTH BJAacHE >XHUTTA. ToMy, BHUBYEHHS
iHpopMATUKK SIK HAayKu TOTpeOye OULIbLIOi yBaru, pEeTENbHIIIOr0 BUBYEHHS, 1 MIAPYYHUKU 3
iH(OpMaTHKKH MAIOTh BIMOBIIaTH O1IHIII BACOKUM BUMOTaM.

3a HOBOIO MPOTPaMOI0 BUBYCHHS 1H(POPMATUKH, TIOYUHAETHCS 3 IPYTOTO KiIacy. AJie SKIIO B
MMOYATKOBIN ITKOJI1 BUBYCHHS 1HHOPMATHUKNA HOCUTH OLIBIIE TIPOTIEACBTUYHUN XapaKTep, TO Mepexia

© TTonens M. B., bopucrok 1. 1O.
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JI0 BUBYCHHS TECOPETUYHO OOIPYHTOBAHUX 1 aOCTPaKTHHX IMOHATh y ITATOMY Kjaci CKJIaJHIIIe
CIIPUIMAETHCS YUHIMM.

Jlnst Toro, mo0 MiTITOK BIJHOCHBCSA JO HaBYaHHS OUIBII OCMHCICHO, IOTPIOCH psij
(akTopiB: OTpUMaHi B MIKOJII 3HAHHS MAlOTh HOCHTHU JUIS MiIJIITKA MIEBHUH OCOOMCTICHHUM iHTepec;
MoTpiOHA MOCTiMHA MATPUMKA 3 OOKY JOPOCIMX — OAThKiB, YYUTENIB; IIKUJIbHI MIAPYIYHUKH IS
YUYHIB HIOCTOTO KJIacy MalOTh IMOBHIIIE PO3KPHUBATH 3MICT 3aBAaHb, OyTH JOCUTH LIKABUMHU IJIS
IJUTITKIB, MO0 MAKPITUTFOBATH IHTEPEC 0 HaBUAHHS.

Hanpuknan, sKmo B IIOCTOMY KJaci MiIJIITOK MOTAaHO 3pO3yMi€ TeMy «ANTOPHUTMHU Ta iX
BHUKOHABII1», TO Y BOCBMOMY KJIacl, 3TiTHO HOBOT'O JIEPYKABHOTO CTAaHAAPTY, KOJIU y4HI OYHHAIOTh
BUBYATHU IPOTpaMyBaHHs OUIbII MOTIMOIEHO, BUHUKHE 3HaYHA TPpobiema.

Takum unHOM, yBakaeMo, 110 MPoOJIeMa ICUXOJIOr0-IeAaroriYyHuX BUMOT J0 MIAPYYHUKIB 3
iHpopMaTUKH 7151 6 KIacy 3alIUIIAETHCS BIIKPUTOIO 1 MOTpeOye OLIBIIOr0 BUBUCHHS.

Cmynino po3pooKku memu 00Ci0HCEHHA

3a pesynpraramu 3HO 3 maremaTrku 3a 2015 HaBYambHUIA PiK: MOPIT «CKJIaB/HE CKJIaB» HE
nepeiinuio 14% yuHiB. 3TiIHO CTATUCTUYHUX JOCIHIKEHb, 32 2016 HaBUaIbHUI PiK JaHUN MOPIT HE
nepeiinuio Bxe 15% yuwnis [3,13].

[IpoGnemMu  miTITKOBOrO  BiKy  Oyld  pO3TNSHYTI  HACTYMHUMH  HAYKOBISIMU:
A. B. 'marysiinoro [1], M. B. Cadponosoro [6], V. I1. Cusepcrkoio [8], O. P. Cnoboacekoro [9].

Bumoru, siki BUCYBArOThCsA 10 MiApy4HHUKIB, BuBYand B. B. 3amimyk [6], JI. M. Mamaes,
A. I1. Orypuos Ta T. I1. Cokonoscbka [12].

[Tin yac BUBUEHHS TeMH «AJTOPUTMH Ta iX BUKOHABI[», 32 BUMOTaMH, BUCYHYTUMHU Y
MeToanyHuX pekoMenaamnisx MOH Ykpainu momo opranizaiii HaB4aJIbHOT0-BUXOBHOTO MPOLIECY 3
iHpOpMaTUKKU, B Y4YHIB MOBUHHO C(OPMYBATHUCH YSABIEHHS Mpo 00 €KTH, MOil, KOMaHIH,
BUKOHABI[IB, CHCTEMY KOMAaHJ BHKOHABI[iB, aJTOPUTMH, BHUKOPHCTAHHS QITOPHTMIB Yy
MOBCSIKJIEHHOMY >KUTTI Ta HaBYaJIbHIN AISUIBHOCTI Y4HIB, JOPMH MOJaHHS aJITOPUTMIB, CEPEAOBHUILE
BUKOHAHHS aJrOpuUTMiB, 0a30Bi aIrOPUTMIYHI CTPYKTYpH, CGHOPMYBATHUCS BMIHHS CKJIaJaTu
ATOPUTMU Ta TOJABAaTH X y pi3HHUX (opmax, (OopMaIbHO BUKOHYBATH aJTOPUTMH 3 HABYAIHHOI
JISUTBHOCTI Ta MOOYTY; CKJIaJaTH 1 BUKOHYBAaTH aJIrOPUTMHM Y BHU3HAUEHOMY HAaBYAJIbLHOMY
CepeIOBUIIlI BUKOHAHHS alITOpUTMY [5].

Hayxoeuii anapam memu 00cnioxyceHH:

Merta: TEOpeTHYHO OOTPYHTYBAaTH Ta OKPECIUTH PEKOMEHMAIlii II0M0 ICHUXOJIOTo-
Me/1aroriyHuX BUMOT 0(OpMIIEHHS MiAPYYHUKIB 3 IHHOPMATUKH U1 6-TO Kiacy.

OO0’exT: HaBUANBHUU TpoIec 3 1HGOPMATHKU Yy 6 KJacl 3aralibHOOCBITHBOTO HABYAJIBHOTO
3aknany (3H3).

[Ipeamer: mTCUXOJOTO-TIEAArOTiYHI BUMOTHM JO0 BHKOPHUCTAHHS 3aco0iB  HaBYaHHS
iHpopmartuku B 6 kiaci 3H3.

3aBaaHHs:

1. Ilcuxonoro-neaaroriYHuii aHaIi3 MOJIOJIIIOTO Mi/UTITKOBOTO TIEPiOAYy.

2. IlopiBHsUTRHUI aHaIi3 JIFOYMX MIAPYYHHKIB 3 iHGOpMaTHKH s 6 KiIacy, BU3HA4YCHHS
nepeBar Ta HeJIOJIKiB.

3. ®opmyIIOBaHHS PEKOMEHJAII 0 TICHUXOJIOTO-TICJaroTiYHNX BUMOT  O(OPMIICHHS
HiAPYYHUKIB 3 1HPOPMATUKHU JJIS YUHIB 6 KJIacy.

Buxiaan ocHoBHOro Mmarepiajy
IHcuxonoziuni ocodaueocmi Mo100UL020 NIOIMKOBO20 NeEPiody

3 mepexo/1oM JI0 MiJUTITKOBOTO BIKY 3HAUYHO 3HMXKYETbCS piBEHb 3HaHb Y4HIB. Lle 3anexuth
Bil HM3KM NpPHUYHMH, 3 SIKUX HaWBIIOMIII: KpW3a IiUIITKOBOTO BiKY, BHOYXH Ii3HaBaJIbHOT
AKTUBHOCTI, BIaBaHa «JIOPOCITICThY.

3a BH3HAYEHHSM YKPATHCHKOTO CIOBHUKA, IMIJUIITOK — «II€ XJOMYUK abo niBumHKa 12-16
POKIB — TIEPEX1THOTO BiKY BiJl AUTHHCTBA A0 toHanTBa [11, c. 451]».

VY cyuacHi TCHXOJOTIUHIN JiTepaTypi 3rifHO Mepioau3alii MCUXOJIOTIYHOTO PO3BHUTKY
J1. b. EnbkoHiHa, pO3pi3HAIOTH MoJOAmmMA mimmiTkoBuil Bik (10-12 pokiB) Ta crapmmi (13-16
POKIB).
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BuBYeHHSM MiUTITKIB Ta MOJIOAI 3alMa€ThCs OKpeMa Tally3b COIOJIOTII — COIIOJIOTis
MOJIOJIi — SIKa BUBYAE MIUTITKIB SIK OKPEMY COIIAJIbHY TPYITY.

[Tiznime, Hanpukinmi XIX cromitrs €mine ropkrerim (E. Durkheim) BuBuaB ocobGmuBoCTI
Ta OUIAXM aJanTanii MmUITKIB Ta MOJOMAI B Pi3HI CTPYKTYpH CYyCHUIbCTBA. BHacmigok maHHI
JOCIIJDKEHHsT OyiM TMpoJOBXKEHI TakuMmu BueHuMH, sk H. M. bminos, JI. C. Burorcekuid,
I'. B. I'pubanosa, T.B. [IparynoBa, . b. Enpkonin, E. Epikcon (E. Erikson), B. T. JlicoBchkwii,
P. Mepron (R. Merton), T. Ilapconc (T. Parsons), K. H. ITomiBanoBa, H. Cmemsep (N. Smelser),
A. @peiin (A. Freud), T'. Ct. Xomn (G. St. Hall), E. Illnpanrep (E. Spranger), ta inmi. Cepen
cyuacHux BueHux O. O. Kapabanosa, A. 1. [logonbcekuii, T. B. CkisipoBa, 3aiiMarOThCsl BUBYSHHSIM
MICUXOJIOTO-TIEIarOT1YHUX TPOOIeM i TKIB.

VY IIECTHKIACHUKIB YacTO IPOSBISIETBCS KpH3a 1AEHTUYHOCTI: BOHM IIParHyrb [0
MOPYUICHHSI TIEBHUX COLIAJbHUX HOPM, HAMaral4uch MPOSIBUTU cede, CTaloTh OLIbII BIEPTHMH,
HAyTh ycymneped BOJi JOPOCIHX, MPOSABIAETbCS OakaHHS 3pOOUTH BCe HABMAKU. Y TaKUX CUTYyallisx
MiJTITOK JOCUTh HETaTHBHO pearye Ha Oy/b-sKi MPOXaHHSA, a TUM I1adye, HaKa3u JOPOCIUX, IparHe
Ha BCE BIAMNOBIIaTH HEraTUBHO.

Jlo Kpu3W iIEHTUYHOCTI JOAAETHCS TAKOXK KpH3a «BIIAUICHHS Bif poauHu». [limmiTok
HaMaraeTbcsl MepeiTH 10 NapTHEPChKUX CTOCYHKH 3 OaTbKaMH. AJie SIKIIO OaTbKHW HaMararThCs SIK
1 paHile KOHTPOJIOBATH y4YHS, 3alIepEUyIOTh HOTO JOPOCITICTh, y MiJUTiTKa BHHUKAE MTOYYTTS THIBY,
aJie BiH 4aCTO HE Ma€ MOXJIMBOCTI BUCIOBUTH HOT0 MPsIMO, TOMY CBOi €MOIii POSBIISE SIK MPaBHIIO
y IIKOJI, MPOEKTYE HETATUB HA BUUTEIIB Ta OJHOIITKIB, JIEMOHCTPYE 3yXBaTy MOBEIIHKY.

PazoM 3 mum y miUIiTKiB y HIOCTOMY KJacli MOYHMHAETHCS OYpXIUBUN MCUXO(DI3UUHUN
PO3BHUTOK. YacTime crocTepiraerbcsi BTOMIIIOBAHICTh, 3HIDKYETHCS Tpare3iaTHICTh. YacTo, Taky
MOBEJIHKY XapaKTepU3y0Th, K M1JIITKOBY JIiHb, BBRKAIOTh, 1110 JUTHHA HE 3/1aTHA 30CEPEIUTHCA,
HEYBa)XXHA 1 HE MOKE HOPMAaJIHHO TPAIFOBATH.

TakuM YMHOM y HIECTUKJIACHUKIB Ha ()OHI BHYTPILIHIX KPH3 CYTTEBO 3HUKYETHCS PIBEHBb
3HaHb. /{14 noBeneHHs 1boro (akTy OysI0 MpoaHaIi30BaHO PivHI OLIHKM Y4YHIB 5-X Ta 6-X KJaciB
KpuBopi3bkoi 3araibHOOCBITHBOT 1ikom Ne 61 3 iHpopMaTHku 3a 1Ba poku (Tadm. 1).

Taomurs Ne 1

Po3nonin sikocTi 3HaHb y4HIiB 3 iHpopmaTukn y 5-X Ta 6-x KI1acax

Poxku 5-11 K1acu 6-T1 K1acu
2013-2014 pp. 98% 76%
2014-2015 pp. 97% 74%

[IpencraBuMo po3MOALT SKOCTI 3HAaHb 3 IH(QOPMATHKH Y4YHIB 5-X Ta 6-X KJaciB y BHUIJIAII
MOPIBHSUIBHOT JiarpamMu 3a pokamu (puc. 1). 3a naHuMu, NpeACTaBIEHUMH Ha Hil, MOXKHa
MOMITUTH, IO SIKICTh 3HaHb YYHIB IIOCTOTO KJIaCy 3Ha4HO 3HU3MIacs (22 % — 23 %) y nopiBHsHHI 3
BIJICOTKOM $IKOCTI 3HaHb Y4YHIB I1’ITOr0 Kiacy. Kpim Toro, sik BUIHO 3 Jiarpamu, Jjsl TOPIBHAHHSA
Oysi0 00paHO KJacu pI3HMX POKIB HaBYaHHSA, NPOTE€ MOMITHO, IO SKICTb 3HAHb HE 3HAYHO
BiIpi3HsAEThCS (y pamkax 1 %).
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Puc. 1. Ilopisusanvna diacpama skocmi 3Hans yuHie 3 ingpopmamuxu y 5-x ma 6-x knacax.

VY mpoMy Billl y IiT€H MPUCKOPIOIOTHCS MHUCICHHEBI MPOLIECH, aje JJI TOTrO, 00 BUCIOBUTH
CBOIO AYMKY, HIIITITKY HOTPIOHO BOJIOJITH NEBHUMHU 3HAHHSIMM, MAaTU FapHUM CIOBHUKOBHI 3amac
Ta BMIHHS JaBaTH PO3TOPHYTI BIAMOBIAI. Y NMPOTHIICKHIM CHUTYaIlii MiUIITOK COPOMHUTHCS 1 4acTo
BIIMOBJIIETHCS BiATOBiAaTH OLJIst JOMIKKM a00 Tepe]l OTHOKJIACHUKAMU.

Bumozu 0o oitouux wkinoHux niopyuHuKxie

OcTaHHIM YacoM BHMOTM [0 MiJPYYHMKIB CyTT€BO 3pociu. Lle MosiCHIOEeThCS TUM, IO
MaTepiajg MOJaHO Ha akKaJeMIYHOMY piBHI, NpPOTE€ O3HAYEHHS OKPEMHUX TEPMIHIB 4YacTo He
HAKPILIIOITHCS JOCTATHBOKO KUTBKICTIO MPUKIIAAiB. MOXHA 3yCTPiTH HEKOPEKTHO ¢(hOpMYIbOBaH1
3aBAaHHs a0o0 Taki, M0, HE MIAKPIMJIEH] MPUKIaJaMy. Y4YeHb, OTPUMABIIHN MOJI0HE 3aBIaHHS, HE
MOK€ MOro BMKOHATH, BHACNIJOK YOr0 BTpayae IHTEpeC 10 HaBUaHHs. SIKIIO y IIOCTOMY Kiaci
yU4eHb IEPECTAE PO3YMITH MPEIMET, MOCTIHHO MPOITYCKAIOYH NIEBHI 3aB/IaHHs, Y CTApIINX Kacax Ie
CYTTEBO MO3HAYUTHCS HA HOro HaBYAIbHUX yCIiXaX.

[IpoTsiroM oOcCTaHHIX pPOKIB TICHUXOJIOTO-TIEArOridyHI BUMOTHU JIO OLIBIIOCTI IIKUTBHUX
HiAPYYHHUKIB 3a3HAIOTh IMEBHUX 3MiH. 3BICHO, OCHOBHOIO (DYHKIi€O, SIKy HOCUTHb MiJPYy4YHHUK,
3anumIaeTbes iH(opMartiiiHa. Ane Ha HbOMY HOTO JTUAAKTHYHI (PYHKIII HE 3aKIHUYIOTHCS, OCKUIBKU
AK 3aci0 HaBYaHHS Ha MiAPYYHMK IMOKIAJCHO psAA (YHKILINH: po3BHBajbHA, (OpPMYyrOYa, BUXOBHA,
yopaBiaiHChKa. SIK MpaBwIIo, MiAPYYHUK HOCUThH OJHY-/IB1 TOJOBHI (DYHKII 1 I€K1TbKA JOJATKOBHX,
AK1 3a1exarb Bl OCOONMBOCTEH CTPYKTypyBaHHsA Matepiany. KoXHHH MiIpydHUK Mae TEBHY
roJOBHY (DYHKIIIIO: OAMH — OLJbIlI€ OpPIEHTOBAHWMN Ha 3aCBOEHHS 3HAaHb, IHIIMA — Ha PO3BUTOK
JIUTUHH, TPETiH — Ha BUPOOJICHHS TIEBHUX aJITOPUTMIB JIisUTBHOCTI [4].

HIkinpHUN TIAPYYHUK HOCUTH 1HQOpMaIiiiHy ¢QyHKII0, 1 loro MaTepiaq Mae BiINOBIIATH
HaBYaJIbHUM IIporpamam, 3a0e3ledyBaTH HAayKOBE BMKIIQJECHHS 3HaHb 3 IpEIMETY, OMUCYBaTH
Cy4yaCHHM CTaH pO3BHUTKY 1H(pOpMAIiiHUX TexHojorid. 3a iHdopMaliiHO (YHKIIE 3MICT
HipyYyHUKa Mae€ BIANOBIAATH YMHHUM HaBYaJIbHUM IIporpamam, 3a0e3nedyBaTh HAyKOBICTh
BUKJIQJy TPEJAMETHUX 3HAaHb, ONMHCYBATH CTaH PO3BUTKY HAYKH, a TAaKOX HAJaBaTH Yy4YHEBI
HEOOXIi/IHI TOJJaTKOBI 3HAHHS, YHUKAIOUHU CIIPOIIEHb, OYTH JIOTIYHO 3aBepIieHuM [4].

HIkinpHUN MIAPYYHUK — 1€ ¥ OCHOBHE JKEpENIo HAaBYAJIHOTO MaTepiany Ui MiJUliTKa, i
JTUIAKTHYHUN TIOMIYHUK BYHUTEINs, 32 JOMOMOTOIO SKOTO BiH Ma€ MOXIJIHMBICTH OPraHi30BYBaTH
po0OOTYy Y4HIB Ha ypOIli, 3AJIy4aTH iX 10 pi3HUX (POpPM 1 BUIIIB MISUTBHOCTI, 3/IIMCHIOIOUYN BUBYCHHS
npeamery [8].

[linpyyHuk Mae BIAMOBIAATH TEXHOJOTII HaBYaHHSA, SKy oOpaB, IUIAHYE 1 BIPOBAIKYE
BUMTEb. TOMI JIOTIKA 1 CTPYKTypa HaBUAIBHOTO YPOKY CTAalOTh €EMEHTOM TBOPUYOCTI BUMTEIS, 1
BIH CIPOMOXHHMH 00paTH BJIACHY METOJMKY HaBYaHHS, a HE JIMIIE CIIJKYBATH 33 BHUKJIAJOM
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Marepiany, SKHH TPOMOHYETHCSA aBTOPOM IMiJApyYHHKA. B ymoBax, Koiau igess 0coOHCTICHO-
OpIEHTOBAHOTO HABYaHHS, MOOYJOBAHOTO HA IHHOBAIIMHIN MiSUIBHOCTI BUUTENS, CTAE TOJIOBHOIO B
OCBITI, TakKMi MAX1J A0 MiAPyYHWKA, HA HAIly AYMKY, HaOyBa€ BUPIIIAJIBHOTO 3HAYCHHS Y
HaBYaHHI.

3a Takux 00CTaBHH MiAPYYHHK HaOyBa€ CTATyCy 3aco00y HaBUYAaHHS, 1| HUIM KOPHUCTYIOTHCS 5K
yueHb, TaK 1 BUUTENb. B pykax yuyHS NiAPYYHHK Ma€ CTaTH JpKeperoM iHdopmamii 49U
CHUCTEMAaTHU30BaHOTO HAOYTTS 3HaHb, SIKI MOTPIOHO 3aCBOITH, TAKOXK BIiH Ma€ HaJaTH MOTHUBAIIO J10
HaBYaHHS, CIIOHYKATH PO3BUTOK iHTEpECY 10 MIKUIBHOTO npeaMeTa. ToMy, Ha Hally IyMKY, Cy4acHi
MIJIPYYHUKH TIOBHHHI BpPAaxXOBYBaTH SK Ii3HABaJbHI MOXJIMBOCTI Y4YHIB, TaK 1 IIJJaHYBaTH,
OpraHi3oBYBaTH IXHIO IMI3HABAJIbHY MiSJIBHICTb, KOJM IHTENEKTyalbHUH PO3BUTOK  YYHS
3MIMCHIOETHCS 3aBASKHA PI3SHOMAHITHUM MPUHOMaM aKTHBI3aIlli MACICHHS.

3a JIOTIOMOTOI0 TaKWX NMPHUHOMIB MIAPYYHUK Ma€ MOCHIIOBATH iHTEpPEeC Y4YHIB 10 Mi3HAHHI
CBITY, CIIOHYKaTH iX [0 TOWIYKOBOi JisUIbHOCTI, AaKUEHTYBAaTHU I[IHHICTb 3HAaHHSA Y JKUTTI.
Hanpuknan, nporo MoXHa JOCSITTH HUIIXOM CTBOPEHHsSI NMEBHHX IMPOOJEMHHX CUTYaIlil, mpu
PO3IIISiAl MUISIXY PO3BUTKY IMEBHOI i/1ei a0 KOHIIeMIlii, aHa/Ii3yl0uu >KUTTEBI CUTYallil, HABOASIYU
MPUKIIAAN, TOIIO.

3a pe3ynbTaTaMM BJIACHMX CIIOCTEPE)XEHb MOXKHA 3pOOUTH BHCHOBOK, L0 Cy4YacHi Y4HI,
MOYMHAIOYM BUBYATH iH()OPMATHKY BXKE y JIPYroMy KJaci, 4acTO JEMOHCTPYIOTH JIMIIE BMiHHS
rpaTd B pi3HI KOMIT'IOTEPHI IrpH, aje NpU IbOMY HE BMIiIOTh HAaBiTh MPaBWJIBHO BUMHKATH
KOMIT'[oTep. Y IIOCTOMY KJaci, He AMBIITYMCH Ha C(POPMOBAHICTH OCHOBHHMX HABHYOK POOOTH 3
KOMIT'IOTEPOM, Y4HI HE THPOSIBISAIOTE OCOOJMBOrO IHTEpeCcy A0 KOMI'IoTepa sK 10 00’€ekTa
BUBYEHHS. [X GiNbIle IiKaBUTH MOKIMBICTh KOPHCTYBATUCS Mepeskero InTepHeT, mob rpatu y irpu
a0o0 CHIIKYBaTUCS y COIIAJIbBHUX Mepexax.

JIoBOAMTHCS. 4acTO 4yTH BijJ OAThKIB Y4HIB HEraTHBHI BIATYKH CTOCOBHO HM3bKOI OI[IHKU 3
iHpopMaTuku. BOHM MOSACHIOIOTH CBOIO JIyMKY THM, IO HUIIITOK BAOMa 0OaraTo CHUIUTH 3a
KOMIT'I0TE€POM, a OTXKE, Ma€ 3HaTH 1H()OPMATHKY Ha BIIMIHHO.

OOrpyHTYBaHHSI OTPUMAHUX pe3yJIbTATiB

T. IT. CokonoBcbKa, 3a3Havae, 110 Cy4aCHUH MiAPYYHHK 3 IHPOPMATUKU Ma€ BIANOBIAATH
HACTYIHUM BUMoram [12]:

— MaTH 4YiTKO CTPYKTYpOBaHMH BUKJIA/l MaTepialy, 10 MICTUTh OCHOBHI MOJIOKEHHS HAYKOBOi
Teopii (Bech JOJATKOBHUI UIIOCTPOBaHMM Marepiayl po3MIILYEThbCS Yy AMJAKTUYHUX OJIOKax, IO
BIJTHOCSTBCS 10 aparpada);

— MaTH amapar 3aCBOEHHS HABYAJIBHOTO TEKCTYy 3 KOMIT FOTEPHOI0 MIATPUMKOIO IS
CaMOCTIHHOT poOOTH Y4HIB (TE€XHOJIOTISl CAMOIIITOTOBKH 1 CAMOIIEPEBIPKH);

— KOHCTPYIOBAaTUCA 3 TPbOX MOMAYJIB: i1H(MOpPMAIIHHOTO, MOIYJs CaMOCTIHOI POOOTH 1
KOHTPOJBHOT'O MOJTYJISL.

[Ipu mopiBHSUIBHOMY aHaii3l ABOX MIAPYYHUKIB 3 1HGOPMATUKU IJi1 HIOCTOrO Kiacy Oyio
BUSIBJICHO Psil OCOOMUBOCTEH, SIK MO3UTUBHUX, TaK 1 HETATUBHUX.

VY nporeci nocniKeHHs 0y0 po3rsSHYTO TakKl NiAPYYHUKH:

— Inpopmaruka. 6 xmac. 3a aeropctBoM M. SI. Pusking, T.I. Jlucenko, JI. A. UepHikopa,
B. B. IllakoTbKO;

— Indopmaruka. IMinpyunuk mis 6 kmacy 3H3 (H. B. Mop3se, O. B. bapna, B. I1. Bem6ep,
O.T. Ky3pminceka, H. A. CapaxuHCbKa).

Hinpyunuk (M. 5. Pukian Ta T. I JluceHko) TOMIiTHO BiIpi3HSETBCA  CTPOTICTIO
oopMIIeHHS, HEMA€ 3aHAATO SICKPaBUX 1 BIJBOJIIKAIOYMX YyBary CTOPOHHIX uUmtocTparii. Oxpemo
BUJIIJICHO OCHOBHI PO3JLUTH Ta MiJPO3JAUTH MiAPYYHUKA, yCi O3HAYEHHS Ta MpaBWIa BHIIJICHO Ta
MIIKPITUICHO 3pO3yMUIMMHU JIJIsI YYHIB IPUKJIAIaMH, BUAUICHO HU3KY 3aBJaHb JUIsl TIEPEBIPKH.

Po3rnsiHemMo 617bII 1eTaabHO OCOOIUBOCTI MIAPYYHUKA Ha MPUKIAII TEMH «AJTOPUTMH Ta iX
BHKOHABIII» — OAHIET 13 HaWBKIIMBIIIMX TEM, OCKUIBKA BOHA SIBIIIETHCS IPOIEIECBTHUYHOIO TPH
BHUBYECHHI OCHOB IIPOIPaMyBaHHS Y MaiiOyTHEOMY.
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VY nanomy po3nijii MOXHA MTOMITUTH BHAUICHHS OKPEMHX HAWOUIBI BaKJIMBHUX ITiIPO3ILTIB,
KO)KHE O3HAYEHHS, ITOPUTM IiJKPIIUIIOETHCS CXEMOI0, mocTpauiero abo mpukianom. Ilicis
TEOPETHYHHX OJIOKIB MaTepialy CIIiAYIOTh 3aBIaHHS JIJIs IEPEBIPKU: TEOPETHYHI 1 MPAKTHYHI.

[Ipu ubomy, y MiIPYyYHHUKY HE BUCBITIIOIOTHCS MOHATTS KOMAaHIM 1 BUKOHABI[S, YYHI 4acTO
3a[1al0Th 3alUTaHHS 100 LbOTO, HE 30BCIM MPABUIBHO PO3YMIIOYM TPAKTYBaHHS LUX IOHSTH,
YTOYHIOIOTH Ta MOTPEOYIOTh TOJATKOBUX MOSICHEHb.

KoskeH miapo3/iia MICTUTh MPAKTUYHY YaCTHHY, HAITPUKIHII MOJAaHO OJIOK — HaWBaKIIMBIIIIE Y
naparpadi, poTe y4Hi, IPOTJIAJAI0TH JIUIIE IO CTOPIHKY.

3HailoMCcTBO 3 mporpamoro Scratch moynMHaEeTHCS 3 MEPIIUX YPOKIB. Y MIAPYYHUKY JIETAIbHO
OIMCAHO CTPYKTYPHi €JIEMEHTH BiKHA, 3 MOSBOIO HOBHX 3aBJaHb JI0JIAIOTHCS MOSICHEHHS Y BUTJISI
UTIOCTpAIliii 3 MOSCHEHHSIMH CTOCOBHO OKpeMUX (YHKIIIH mporpaMu. Y KoxxHOMY naparpadi podora
3 Scratch 000B’SI3KOBO MIAKPIIIIOETECA MPAKTUYHUMHU 3aBJAHHSIMH, IO CYIMPOBOKYIOTHCS
JeTabHUMU TOSCHEHHSIMU Ta HE MOTPEOYIOTh OKPEMHX MOSICHEHD BiJl BUUTEIIS.

Crimparounch Ha BIACHUM JOCBiA, MOKHA BIAMITUTH, IO YYHSM HOJ00A€THCS MPAIIOBATH 3
CepelIOBHILIEM BUKOHAHHS anropuTmiB Scratch, ocobmuBo, komu 3aBaaHHS HaOyBalOTh OLIBII
CKJIAJTHOTO Ta TBOPYOTO XapakTepy. TyT MIECTUKIACHUKN MOXKYTh TIOKa3aTh HE TUTbKU CBOI 3HAHHS,
ane 1 (anrasito, KMITIHUBICTh, TBopYi 31ai0HOcTi. [loMmiueHOo, 1m0 Ha mepepBax Y4HI TaKOX
MIPOJIOBXKYIOTH pOOOTY 3 cepenoBuieM Scratch 6e3 101aTKOBOTO 3a0X0UEHHS 3 OOKY BUHTEIIS.

HasiBHicTh cTuCIMX icTOpUYHHUX (DAKTIB 3 TEMH, JIONIOMAara€ Y4HsM MEpPEKIIOYUTH yBary 3
BHUBUYCHHS TCOPETHYHOTO MaTepialy MiApydIHUKA.

MosxHa 3poOWTH BHCHOBOK, IO JAHUW MIAPYYHUK 3 1HOOPMATHUKH JOCUTH 3pO3yMLIUH,
JOOCTYIHHUH 1 I[iKaBUH UIA TiATITKIB, MPaKTHYHI pOOOTH HABEICHI y MIAPYYHHKY B JOCTATHIH
KUTBKOCTI.

Jnist TOManTHhOTO BUKOHAHHS TPOTIOHYIOTHCS TEOPETUYHI 3aBJIaHHS, a TAKOXK MPAKTHYHI, sKi
He TOTpeOyIOTh BCTaHOBIIEHHs mporpamu Scratch. e moke OyTu 3aBIaHHS Ha 3pa30K: CKIACTH y
30IIMTI MEBHUM aNropuT™M MNHCbMOBO a00 BKa3aTHM KOMaHAM, fKi 37aT€H BUKOHYBAaTH MEBHUN
BHUKOHABEIIb.

HopiBusHO 3 migpyunnkoM asropu (M. 5. Pusking ta T. 1. JIucenko) noci6ruk H. B. Mop3e
ta O. B. bapHa mae cBoi nepeBaru 1 He10JIIKH.

Po3rnsiHeMO Ha mpUKJIaAl TOrO 5K PO3IUTY BUKJIQJCHHS MaTepiany.

BuBYeHHS TeMHU IMMOYMHAETHCS 3 TIOHATH IUIAHY Ta IUIAHYBaHHS, TAaKUM YUHOM ITiJBOJSYA
YYHIB 10 CaMOr0 TMOHATTS airoput™my. JlogaroTbes IHCTPYKIii, mojaHi npuxiaau. Oxppasy micis
HU3KH TIOHATH Ta TMPAaBWJI MPONOHYETHCS BUKOHATH IMPAKTUYHE 3aBJaHHS, ajleé HOro BUKOHAHHS
notpeOye HasBHOCTI (ailly-3aroTOBKHM, IO YCKJIAJHIOE BUKOHAHHS YYHSIMHM OKPEMHUX 3aBIaHb
BJIOMaA.

[Momano cutyanii A7 KOJEKTUBHOIO OOTOBOPEHHS, TaKOXX HasiBHI 3aBJaHHS i1 POOOTH y
rpynax, yCcHI Ta MHCbMOBI 3aBJaHHS Ul BUKOHaHHS y mapax. Y MiIPYYHUKY MOXKHa MMOOAYUTH
CXeMY OI[IHKH BIIACHUX 3HaHb KOXXHUM Y4YHEM (HaBEICHI BIAMOBITHI 3aNTUTAHHS).

€ nopiBHANBHI TaONUILII, HAIPUKIIA, AJIs pPI3HUX BUKOHABIIB. Ha BiIMiHY BiJl MonepeIHbOro
HiApy4YHHKA, JOBOJII A€TAIBHO OMKMCAHO Pi3HI POPMHU MOJaul ATOPUTMIB.

JloOpe mpoCTiAKOBYIOTECA MDKIPEAMETHI 3B’s3KW. Hampwukmam, 3B’S30K 3 MaTEMaTHKOIO
MIPEJICTAaBICHO 3a PaXyHOK CHUCTEMH IMPHUKIAIIB: Iii 3 Apodamu, aii 171 moOyJ0BH KYTiB, 00y 10Ba
ceperHM BiApi3Ka. BUKOPUCTOBY€EThCS 3B S30K 3 KUTTEBUMHU CUTYaLlIIMU: MEpeXiJ BYIUll, Ipa B
maxu. J1o KO’)KHOTO MPUKJIa1y CKIIaJEHO aITOPUTM.

[Ticns BuKIamEeHHS TEOPETUYHOTO MaTepiany CIilye MpakTHYHa poOoTa, MpPOTe OUIBIIICTH
3aBJaHb — TEOPETHYHOI'O XapakTepy, IOB’si3aHI 3 PpI3HUMH JKUTTEBUMH CUTYaIlisIMH Ta
MPOCITIIKOBYIOTHCSI MIKITPEIMETHI 3B’ S3KH.

[ToHATTS mporpaMu BUALIEHO B OKpeMoMY maparpadi i AeTanbHO ONHMCaHe.

Cepen sSBHHX MIHYCIB MIPYYHHKA MOKHA 3a3HAYMTH: HAATO sSCKpaBe oopMmieHHs (IIHPOKi
TOJIS SICKPABOTO KOJIBOPY, HASBHI LIFOCTpAIlii, IHKOJIM JIMIIE YaCTKOBO MOB’s3aHI 3 TEMOIO, 1110 MOXeE
BI/IBOJIIKATH y4HIB); poOoTa y cepenoBuiii Scratch moYyMHa€eThCS TITLKY MICHIsI BUBUCHHS TOHSTTS

175



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 1 (30)

MporpamMu, paHillie — MPOMOHYIOTHCS MPAKTUYHI 3aBJaHHS, BUKOHYBATH SKi CIiJ 3a JOIMOMOTOIO
IHIIMX TporpaM. binbmicTs 3aBaHb HOCATH TEOPETHIHUX XaPaAKTEP.

BincytHs cucremu 3aBIaHb A AOMAlIHbOIO/CaMOCTIMHOIO oOInpalfoBaHHA Ta poOOTH B
KJ1aci.

3a pe3yapTaTaMu MeJarorivyHoro CroCTePEKEHHs, OUTBIIICTh YYHIB B1IBOJIKAJIOCS Ha SICKPaBe
oopmieHHs miIpydyHUKa, Ta Maibke BiIBEPTO HYIbI'YBAJO IiJ Yac BUKOHAHHS 3aBJaHb y Kiaci.
VY4H1 4acTO meperopTaiu CTOPIHKU TIILKH 3 METOIO IMOJMBUTUCS LTFOCTpaIlii, OyJIu He JyKe YBaXKHI
IpU BUBYEHHI Marepialy Ha YpOIl, CTaBWJIM OaraTo MHUTaHb, SKi O HE BUHUKIM NpU OLIBIIIN
KOHIIEHTpaLlli yBaru.

V npoueci po6otu 3a migpydnnkoM M. 5. Pusking ta T. 1. Jlucenko yuui Gymu Gimbin yBaxHi
Ha ypoll, 0cOOJIMBO IiJ] 4YaC BUKOHAHHs NMPaKTHYHUX 3aBJaHb. Ha mepmmii nmorisj, ceperoBHILe
BUKOHAHHSA alroputMmiB Scratch He 3manmocs MIECTHKIACHUKAM JIOCTaTHBO LIKABUM, alie
NEepEerjasHYBIIM BIANOBIAHI CTOPIHKM MiAPYYHHKA Ta O3HAWOMMBILUCH 3 JEAKMMHU acCIEeKTaMHu
poboTH 3 TPOrpaMor0, BUSBHWIM OUTBIIMK IHTEpeC, Mi3HIIIE MOMIYEHO, 3aXOIUICHHS MPOIECOM
BUKOHaHHs 3aBfaHb. CniJ 3a3HA4YMTH, IO M€Kl Y4YHI, BHUKOHABIIM MOTpiOHE 3aBIaHHA,
MEepPerisAaoTh MIPYIHUKN Yy TONIyKax HOBHX 3aBlaHb ab0 CKIAJar0Th iX JJs cebe caMOCTiiHO,
3HaXOJSATh 1HIII KOMAaH1 T4 CAMOCTIHHO BYAThCS X 3aCTOCYBAHHIO.

Ha ocHOBI mpoBEIEHOTO aHaNi3y BPaxOBYIOUH YCi BHUSBICHI HEMOIIKH, MOXKHA OKPECIUTH
HACTYMHI pEeKOMEeHJalii [0 ICUXOJIOrO-NEAaroriyHuX BHUMOI Cy4yaCHOro MiJApY4YHHKA 3
iHpopmatuku 1iis 6-x knacis 3H3:

— NiAPYYHUK Mae OYTH PO3JIJICHHUI Ha 1Ba PiBHI pOOOTH: HA 3aCBOEHHS OCHOBHOTO MaTepiary
Ta MOTIUOICHHS HOTO JOAaTKOBUMH 3aBJIaHHIMU;

— NiAPYYHUK Ma€ MICTUTH MaTepiai, SKUil 1acTh 3MOTY YUHEBI 3HANTH BUUEPIIHI BiJIMOBiAl Ha
3alUTaHHs, a TAaKOX OPIEHTOBAHUI Ha PI3HI PIBHI HaBYAJbHUX JOCATHEHb YYHSI, BIIPAaBU MarOTh
OyTH cHCTeMaTU30BaH1 Ta IPyNyBaTHCS 3@ PIBHEM CKJIQJHOCTI BUKOHAHHS;

— MPaKTHYHI 3aBJaHHS MalOTh MICTUTH JieTajbHE MOSCHEHHs 10 BUKOHAHHS, 1aBaTH BiAMOBIAI
Ha 3alUTaHHS YYHS 3 IPAKTUYHOI YaCTUHU MaTepiany;

— MiJIpYYHUK Ma€ OyTH Opi€HTOBaHM Ha pi3Hi popMu poOOTH: OINMpaLIOBAHHS TEOPETHYHOTO
Marepiany, BAKOHAHHS NPAaKTUYHUX 3aBJIaHb, aHANI3 CXEM, CAMOCTIMHE OIpaIlloBaHHS MaTepialliB
Ta KOJIEKTUBHE OOTrOBOPEHHSI MPOOJIEMHHX 3alIMTaHb, IPYIOBI 3aBIaHHS;

— opopMJIEHHS TIAPYYHUKA MA€ CIPABJISITH MMO3UTUBHUYN BIUIMB HA €MOIIlli Ta MOYYTTS Y4HIB,
HE BIJIBOJIIKATH y4YHS BiJ] BUBYCHHs MaTepiany, a MiAKPIILIIOBAaTH HOTO BAATMMH LTIOCTPAIlisIMHU Ta
CXE€MaMH, HE Ma€ MICTUTH CTOPOHHI 300pakeHHS;

—3aBJIaHHS, NOJaHi A0 NPAaKTUYHOIO BHUKOHAHHSA Ta JUIl CAMOKOHTPOJIIO MaloTh OyTu
PI3HOPIBHEBUMH, MICTUTH TaKOX KUIbKICTh 0aliB, Kl O BKa3yBaTH Ha PiBEHb IXHBOI CKJIATHOCTI.

BucHoBknu

CporoiHi BUBYEHHS 1HPOPMATHKHU y LIKOJII Ma€ BEIMKE 3HAYCHHS, SIK€ BUXOAMUTH JTAIEKO 3a
MEXI1 MPOCTOI MIATOTOBKM YYHIB O BCTYIYy Y BHIII HaBYaJbHI 3aKiIagy 1 poOOTH Y Cy4acHOMY
iHpopManiiHoMy cycninbeTBi.  [lepen BuBUEHHSM 1H(QOPMATUKH TOCTaBJICHE 3aBJAaHHS:
chopmyBaTH |y y4HIB iH(OpMaIiiiHO-KOMYHIKaIiilHy =~ KOMIETEHTHICTb, sKa  SBJISETHCS
MPIOPUTETHOIO y CyYacH1i OCBITI 1 )KUTTI.

CyuacHuii MigpyYHUK 3 1HPOPMATUKK Mae OyTH HE TUIBKM CTBOPEHHH 3 YpaxyBaHHSAM YCiX
OUJIAKTUYHUX BHUMOTI, ajle 1 JONOMOITH y4yHEeBI U yuuTeneBi y (OpMyBaHHI BHUIIE€3a3HAYECHOI
KOMIIETEHTHOCTI MailOyTHbOTO TpOMaJsiHMHA. A OCOOJMBO 1€ CTOCYETbCS MIJIPYYHUKIB ISt
MOJIOAIIUX MIITITKIB, I SKUX TOTPiOHI BHKIIOYHI yYMOBU JUIS PO3BUTKY 1 (OpMyBaHHS
3MI0HOCTEH, 3MaTHUX Y MailOyTHbOMY JOMOMOITH iM He TUIbKM BeTynuTH a0 BY3y, ane it cratu
(haxiBIeM 1 TpOMaITHUHOM CBO€1 KpaiHH.

TakuMm 4MHOM, BUSBUIIOCS, IO MIAPYYHUK (aBTOPU M. 5. Puskinga ta T. 1. JIuceHnko) OinpII
MIIXOUTD TSI MOJIOAIIMX TIUTITKIB 1 MOKE 3aJI0BOJIBHUTH iX TOTpeOH y 3HAHHAX, HAOYTTS SKUX
CTae OLIBII I[IKAaBUM MPOLIECOM JIJIs IIECTUKIIACHUKIB.
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Ha ocHOBI ipoBeieHOT0 aHaITi3y BUSBICHO NIEBHI HEIOMIKU Ta MEPEBaru AII0YUX MiAPYIHHUKIB
3 iHpopMaTUKU. 3a pe3yabTaTaMH JOCITIDKEHHS C(HOPMYIbOBAHO Ta OKPECIECHO PEKOMEHMAIIil 70
TICUXOJIOTO-TIEJIAarOT1YHMX BUMOT Cy4aCcHOTO MiJpyyHuKa 3 iHhopmaTuku st 6-x kiacis 3H3.
IlepcneKTHBY MOAATBIIUX J0CTiTKEHD

Ha >xanp, cydacHi miapy4yHuKd 3 iHGOPMATUKH IS IIOCTOTO KJacy HE 3/IaTHI ITOBHOKO MIPOIO
3aJIOBOJILHUTH TMOTPEOM Y4YHIB, CIOHYKATH IX JO BHBYCHHS TPEAMETY, SKUH BOHU 4YacTo
CIPUIMAIOTh SIK IIOCHh HE YK€ BAXKIIMBE, a JIMIIE K YPOK, HA IKOMY MOXHA HE IOTaHO MPOBECTH
4ac 3a KOMIT I0TEpOM.

VY SKOCTI MEPCHEeKTHBH MOJAIBIIOTO JOCHTIHKCHHS TOCTa€ aHalli3 eJIEKTPOHHUX BHJAHb 3
iHpOPMATHUKH Ta MOXKJIMBICTh MOJANIBLIOI PO3POOKH €JIEKTPOHHUX 3ac00iB HABYAHHS B MiITPUMKY
BHBYCHHS 1HOOPMATHKHU B IIKOJI1 a00 BUKOPUCTAHHS BXKE 1ICHYIOUHX.
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region., Kryvyi Rih, Ukraine
THE MAIN PSYCHOLOGICAL AND PEDAGOGICAL REQUIREMENTS OF
INFORMATICS TEXTBOOKS FOR 6TH

In the article the psychological characteristics of pupils 6th grade: rapid psychophysical
development and crises inherent in early adolescence. For a comparative analysis of knowledge of
pupils as the fifth and sixth grades by training years (2013-2014, 2014-2015) the dependence of
quality of knowledge from the problems of adolescence. The specifics of semantic informatics
textbooks for 6th grade is taking into account the age and characteristics of pupils need reflected on
the psychological and educational requirements. Presents the basic functions performed by the
textbook as a teaching tool, particularly in informatics. Considered the requirements set by the
modern informatics textbook T. P. Sokolowski. Analysis of current informatics textbooks for 6th
grade on the example of studying the topic "Algorithms and their performers' and found some
problems in their content. Considering completed research were summarized and singled the basic
psychological and pedagogical requirements to be met by informatics textbooks for 6th grade. As
the prospects for further research appears analysis electronic editions of informatics and refinement
requirements for defined existing textbooks considering psychological characteristics of young
adolescents.
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Ioneas M. B., Bopuciok U. 10.?
"MucTuTyT MEPOPMANMOHHBIX TeXHO10rHil U cpeacTB o0ydennss HAITH Ykpaunsl, r. Kues,
Ykpauna
’KpuBopoxkckasi o0meodpazopareabnas mkoaa I-III crymeneit Ne 61 KpuBoposxkckoro
ropoJackoro copera /lnenponerpoBckoii odsactu, r. Kpusoii Por, Ykpauna
OCHOBHBIE IICUXOJIOTI'O-IIEJAT'OI'MYECKHUE TPEBOBAHUSA K YYEBHUKAM
1O TH®OPMATHUKE JIA 6-1'0 KJIACCA

B cratbe paccMOTpeHBI TCHXOJOTHYECKHE OCOOEHHOCTH YYEHUKOB 6-ro  Kiacca:
NCUXO(HU3MUECKOE Pa3BUTHE M KPU3UCHI MPHUCYIIME MIAAMIEMY IMOJPOCTKOBOMY Bozpacty. Ilo
pe3ylbTaTaM CpaBHUTEIBHOIO aHAIM3a KAueCTBAa 3HAHUN y4YaIIMXCS MATBIX M IIECTBIX KJIACCOB IO
yuebubpiM Tomam (2013-2014, 2014-2015) BbIsiBIEHAa 3aBUCUMOCTh 3HAHHWHA OT TpoOiIeM
MOIPOCTKOBOrO Bo3pacta. Criennduka cogepKarenbHOM YacTH Y4eOHUKOB 110 HHPOpMATHKE IS 6-
ro Kjacca COCTOMT B Yy4Ye€T€ BO3pPAaCTHBIX OCOOEHHOCTEH YydallluXcsi U JOJDKHA OTpakaTbCsi B
MICUXOJIOrO-TieJarornyeckux  TpedoBaHusx. IIperncraBieHbl OCHOBHbIE (DYHKIHUHU  KOTOpPbBIE
BBITIOJIHSAET YYEOHHMK KaK CpeACcTBO OOydeHHs, B YaCTHOCTH 1O HH(popMmaTHke. PaccMOTpeHbI
TpeOOBaHUs, KOTOpPBIE TMPEABABIAET K COBPEMEHHOMY y4yeOHHMKY 1O UH(pOpMaTUKe
T. I1. CokomnoBckasi. BeimosnHeH aHamu3 OEHCTBYIOIUX YYEOHHMKOB 1O WH(pOpMATHKE sl 6-TO
KJIacca Ha MpUMEpPe U3yYCHHS TEMbI «AJTOPUTMBI U UX UCIIOIHUTENIN» U BBISABICHBI OMPEICTICHHbBIE
mpoOJIeMbl B HMX COJCPKAHWH. YUHUTHIBAas BBIMOJIHCHHOE WCCIICJIOBaHHE, OBLIO OOOOIICHBI U
BBIIETICHBl ~ OCHOBHBIE  IICHUXOJIOTO-TIEJarOrMYecKkue  TpeOOBaHUS,  KOTOPBIM  JIOJKHBI
COOTBETCTBOBATh Y4YEOHHMKM IO HHPOpMaTHKe aisi 6-ro kiacca. B KkauecTBe NepCHEKTHUBBI
JAIbHENIIET0 HCCIIEIOBAaHUSl BO3HMKACT AHAINU3 JJIEKTPOHHBIX H3JIaHUM 1O HHPOpPMATHKE MU
YTOUHEHHUs] CQOPMYJIHMPOBAHHBIX TpeOOBaHMM K JeHCTBYIOIMM y4eOHHKaM C  y4eToM
MICUXOJIOTMYECKUX OCOOCHHOCTEN MJIaAIINX MOJAPOCTKOB.

KiroueBble cjioBa: ICUXOJIOTO-MEAaroruuyeckue TpeOOBaHUS; Y4eOHMKH; YUYEeOHHKH IO
uHpopmaruke; nadpopmaruka; OY3; uHpopmaTKa 6-i Kiacc
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BinHnnbkuii  Jep:KaBHUM  NegaroriyHuii  yHiBepcurer imeni Muxaiijia
Kouro6uncrkoro, Binuuus, Ykpaina

IMIITOTOBKA MAHEYTHIX YYHTEJIB 10 IHHOBAI[IHHOT
MEJATOTTYHOI JIA/IBHOCTI: KOHTEKCTHHH MIIXIT

DOI: 10.14308/ite000628

Innosayiuni npoyecu 6 oceimi GUHUKAIU 6 pI3HI ICMOpUYHi nepioou i eusnauanu ii
PO36UMOK. AHani3 meopemuyHux ma eKCNepUMEeHMANbHUX OOCHIONCEeHb NOKA3as, W0 HUHI )
guumenie BUHUKAIOMb MPYOHOW 8 npoyeci po3poOKU ma NPOBAONCEHHS I[HHOBAYIIHUX
MexHoN02I, BUOOPi HAUOLIbUW ONMUMAILHUX Nedd2ociyHux memoodise i 3acobis. [llupoke
NOWUPenHs. THHOBAYIU 3YMOGIIOE 3MIHU 8 cucmemi Ni020mosKU MAtuOymHiX nedacozie 00
npoghecitinoi disinonocmi. [Ipogionum 3a80aHHAM 6uwoi nedazociuHoi oceimu € nid2omosKa
guumens, AKUN B0JI00IE PO3GUHEHUMU OCOOUCICHUMU ma NPOoQeciliHumMu AKOCMAMU, 30aAMHO20
30iliCHIO8amMU  THHOBAYIUHY nedazo2iuny OisanvHicms. Po3e’szanna yiei cmpameziunoi 3adavi
suUMazae opeauizayii YilecnpaAMo8anoi Ni02omosKu MauOymuix yuumenig¢ 00 IHHOBAYIUHOL
neoazociunoi  OiAIbHOCMI 8 YMOBAX cucmemu 6uwoi nedazo2iuHoi oceimu, CnpuswYu ix
npogecitinomy ma 0coOUCMiCHOMY CMAHOBIEHHIO, (POPMYBAHHIO THHOBAYILHO20 NOMEHYIANy ma
IHHOBAYIUHOT KYIbMYPU.

V 36’°a3Ky 3 yum eunuKkae HeoOXiOHICMb NOWYKY Ni0OX00i8 00 HABUAHHS, WO OPIEHMOBAHI HA
maudbymuiti 3micm npocgpecitinoi disnvHocmi. Ha uaw noenad, yum uMo2am NOBHOW Mipow
8I0N068I0AE KOHMeKCMHuULl nioxio, wo 3abe3neuyc NocuiooeHe, HenepepeHe I CUCmemMamuiHe
GopmysanHs 20mosHOCmI MAUOYMHUIX yuumenie 00 iIHHOBAYIIHOI Neda2o2iuHol OiIbHOCHI.

Y emammi npoananizosano ocobausocmi niocomosku Maubymuix yuumenie 00 iHHO8AYIUHOT
neoazo2iunoi OisIbHOCMI MA 8USHAYEHO MONCIUBOCMI 3ACMOCYBAHHS KOHMEKCMHO20 HABYAHHS Y
neoazociunux BH3; posenanymo pesynrbmamu onumyeaHHsi NOYUHAIOYUX YUUMENi8 WKL ma
npogecilino-mexHiuHUuX 3aKiadié ma 6UOiNeHO HU3KY IHHOBAYIUHUX (opM, Memoodi i MmexHOoN02iu
onsl peanizayii cucmemu KOHMEKCMHO20 HABUAHHA, WO 00360/10Mb NOEOHAMU HABUANbHY),
Keazinpogeciny i HasuanbHo-npogheciliny OiAnbHICMb, a came: po3poOKA, HANOBHEHHs I
BUKOPUCMAHHS  €JIeKIMPOHHUX — HABUAILHUX —PecypCis,  eleKMpPOHHUX —HABUANbHO-MemMOOUUHUX
KOMNIEKCI8; 3a/LyYeH sl CIYOeHmi8 00 CaAMOCMIliHOI 0c8imHbOi disibHocmi 3acobamu Beb-cepsicis;
BUKOHAHHS THOUBIOYAILHUX | 2PYNOBUX NPOEKMI8 Ha OCHO8I Beb-keecmie ma bnoe-keecmis y axux
30IUCHIOEMbCSL ITHMEPAKMUBHE HABYAHHA )Y KOHMEKCMi Maudymuvoi npogecitinoi OisibHOCHI.
Hasedeno npuxnaou ix po3pobnents i BUKOPUCIAHHS 8 OCBIMHbOMY NPOYECI.

Knrwouoei cnosa: konmexcmue HA8UAHHS, IHHOBAYIUHA Nedazo02iuHa OisbHICMb, MAUOYMHI
yuumeri, ebO-Kgecm.

Beryn

HaykoBa mnpo0iaema. €Bpoinrerpailisi YKpaiHM 3yMOBIIIO€ HEOOXIJHICTh MoJIEpHi3alii
CUCTEeMM OCBITH, L0 Tepeadayae 3MIHY Ta BJIOCKOHAJIEHHS BCiX i1 KOMIIOHEHTIB: CTPYKTYpH,
3MICTY, TEXHOJIOT1H, 3aC00iB, CIOCOOIB OIIHKH 3HAHb TOIIIO.

OcHOBY 1HHOBAITIMHUX TPOIECIB B OCBITI CKJIAIalOTh JBI BAXJIMBI TPOOIEMH TEIaroTikKu —
mpo0yieMa BUBUEHHS, y3arajdbHEHHS Ta MOUIUPEHHS MEPEeIOBOr0 MENarorivyHoro J0CBily, a TaKoXK
npoGiieMa BIPOBAKEHHS] HAINpAIlOBaHb IICUXOJIOTIB Ta MEAAroriB y MNpakTUKy. PesynpraTom
IHHOBAIlIl € BUKOPHCTAHHS TEOPETUYHUX 1 NPAKTHYHUX HOBOBBENIEHb, & TaKOX TaKUX, IO
YTBOPIOIOTHCS Ha MeXi Teopii 1 mpakTUku. Bukiamad mMo)ke BHCTYIATH aBTOPOM, TOCIITHHKOM,

© IIeBuenko JI. C.
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KOPUCTYBa4eM 1 TMPOMAraHJUCTOM HOBHX II€IarOTIYHUX TEXHOJOTIH, TEOopil Ta KOHIICIIIii,
OCKIJTbKM TIPOCKTYBaHHS TEIAroTiYHMX TEXHOJOTIH — 1€ JOCHITHUIBKA JIsJIbHICTh 13 IHTaHb
pPO3pOOKM ONTHUMAJIBHUX TUAAKTUYHHX YMOB, IO 3a0€3MeuyloTh MAaKCHMaJbHY peallizaliio
TBOPYOr0 TMOTEHINAJly CTYJAEHTIB 1 TNPOAYKTUBHICTh HaBYaHHS HA OCHOBI CIIBCTaBJICHHS
TPAAULIMHUX Ta IHHOBAIIHKUX MiAXO/IB 1 MONIYKiB IXHROTO IMOETHAHHS.

VY 3B’S3Ky 3 IMM BHHUKAE HEOOXIAHICTH MOIIYKY IIIXOMIB O HAaBYaHHS OPIEHTOBAaHUX Ha
MaiiOyTHIA 3MicT mpodeciiinoi nissbHOCTI. Ha Ham mornsa, ouM BHUMOTaM MOBHOIO MipoOIO
BI/IMOBi/Ia€ KOHTEKCTHUH TMiJXiJ, M0 3a0e3medye IOCIHiIOBHE, HEMEepPEepBHE 1 CHCTEMATHYHE
(hopMyBaHHS TOTOBHOCTI MaiOyTHIX yYUTEIIB 10 IHHOBAIIWHOT MMeIarOri9HO1 AisTHOCTI.

Meta pociaigaxennsi. [IpoananizyBaT# MOXXJIMBOCTI 3aCTOCYBaHHsI KOHTEKCTHOTO HaBYaHHS
SIK 3acO0Yy IMiITOTOBKYA MAaHOYTHIX YYHUTENIB 0 IHHOBAIIIHOT TI€Iarori9HOI JiSUTBHOCTI.

3aBaaHHA QOCiIKEeHHS.

1. 3’sicyBaTi 0COOJIMBOCTI MiATOTOBKM MaWOYTHIX YYHTENIB 10 iIHHOBALIKHOI MeAaroriaHoi
JISUTBHOCTI Ta BU3HAYUTU MOXKJIMBOCTI 3aCTOCYBAaHHS KOHTEKCTHOI'O HaBYaHHS Yy IeNaroriyHux
BH3.

2. Po3riasiHyTH pe3ynbTaTH ONMTYBAHHS MOYMHAIOYMX YUUTENIB IIKUT Ta mnpodeciiiHo-
TEXHIYHHX 3aKJIaJiB.

3. BuszHauuTu Ta OOIpYHTYBaTH 1HHOBAIiiHI (opMH, METOIU 1 TEXHOJIOTII Ay peanizarii
CHCTEMH KOHTEKCTHOTO HABYAHHSI.

Jlis po3B’si3aHHS MOCTaBJIEHUX 3aB/laHb OyJI0 BUKOPUCTAHO KOMIUIEKC TEOPETHUYHUX (aHaI3
i cuHTe3 (imocodCchKOi, TMENaroriyHoi, HAYKOBO-METOAWYHOI JTEpaTypd s TOPIBHIHHSA,
3iCTaBJICHHS PI3HUX TOIJBIAIB Ha JOCIIKYBaHY MpoOJieMy) Ta E€MIPUYHUX (CHOCTEpPEkKEHHS,
MO/ICITIOBAHHS, TECTYBaHHS, aHKETyBaHHS, ONIUTYBaHHS, OECIN) MeTOAIB AOC/iI:KEeHHS.

VY mporueci A0oCTiIKEHHST OCBITHINM mpoliec OyB CHpsSMOBAHUN Ha peasi3allilo 3MICTYy OCBITH
Ha BIJNOBIIHOMY PiBHI 1 MO0y 10BaHMM 3rifHO 3 ['any3eBUMH cTaHAapTaMU BUIIOI OCBITH Y KpaiHU 3
ypaxyBaHHSM HNPHHLOMIIB CHUCTEMAaTUYHOCTI W MOCTIZOBHOCTI; MIIIHOCTI Ta AaKTMBHOCTI 3HaHB;
HAayKOBOCTI; CBIJJOMOCTi; JOCTYMHOCTi; HAOYHOCTi, TIPYHTOBHOCTI, TyMaHi3allii HaBUYaHHS,
IHTepaKTUBHOCTI, NpodeciiHoi CHpsSIMOBAHOCTI, TPYHOBOI IHTErpamii, 3B’SI3Ky TEOPETUYHOTO
HaBYaHHS 3 TMPAKTUYHOKO [ISUIbHICTIO, Opl€eHTalii Ha (OpMyBaHHS OCBIYEHOi, T'apMOHIMHO
PO3BHHEHOI OCOOMCTOCTI, sIKa 3/1aTHA MOCTIHHO OHOBIIIOBATH CBOI MpodeciiiHi 3HaHHA 1 IMIBUIKO
a/1anTyBaTUCh J10 3MiH 1 pO3BUTKY B IHHOBALlIHHUX yMOBaXx.

Orasia giteparypu. CydacHa OCBITa 3HaXOJUThCS HA TAKOMY PiBHI PO3BUTKY, KOJIM 3pOCTA€E
notpeda B po3poO11i HOBUX 3ac001B 1 TEXHOJIOT1H MiArOTOBKU BYUTENIB JJO MaOYTHBOI podeciitHoi
JISUTBHOCTI 3 ypaxyBaHHSIM JOCATHEHb I€JaroridyHoi HayKd Ta MPaKTHUKU. Y JOCHIIKEHHIX
OCTaHHIX JECATHIIITh PO3IJISIA€THCS BU3HAUECHHS CTPYKTYpPH, 3aKOHOMIPHOCTEH (PYHKIIIOHYBaHHS
Ta PO3BUTKY IHHOBAlifHMX mporeciB y neaaroriunux cucremax (B. Kypuno, B. Ilamamapuyk,
I. ligmacwmii, B. ITinuyk, M. Ilotammuk, I. IIpokonenko, O. Capanos, H. KOcydOekoBa Ta iH.);
JOCIHIJKEHHSI COLIOKYJIBTYPHUX MpOOJeM I1HHOBALIMHOI MISUIBHOCTI, IO aKIEHTYIOTh yBary Ha
cy0’extax iHHOBauiitHUX neperBopesb (K. Pomxepc, M. [lonumos, M. Tlotamnuk, A. [Ipuroxus,
®. FOcymoB Ta iH.); OOIpYHTYBaHHS CTPYKTYPH, 3MICTY Ta pe3yJIbTaTiB iHHOBAIIIHOT AisSUIBHOCTI B
ocBiTti (K. Anrenosceki, JI. bBypkosa, JI. [lanunenko, H. Knokap, }0. Makcumos, A. Haiin Ta iH.);
TEOPETUKO-METOAOJOTIYHIX OCHOB TMIATOTOBKM BYHUTENIB O IHHOBAI[IHHOI  AisTBHOCTI
(B. Hoxyuaesa, O. Kosnosa, K. Makaros, JI. [TomumoBa, T. [Torimanceka, P. CKymbchkmii).

Posrnsigaroun ¢opmyBaHHS LUTICHOI, TBOPUOI, MPOAYKTUBHO MHUCISY0I OCOOUCTOCTI, BUEHI
BHJIUTAIOTH HOBI MIAXOH 0 OpraHizaii Ta 3A1HCHEHHS OCBITHBOTO MPOIIECY Y BUIMX HAaBYAITHHUX
3aknanax (BH3), no texnomoriii HaBuanHHs. OcoOnuBa pojb y LBOMY IHPOIECI HAJIEKHUTDH
poOJeMHOMY HaBYaHHIO, 110 3HAXOAWTH CBOE TIPOJOBKEHHS B OpraHizaiii JisSJIbHOCTI CTYJIEHTIB y
KOHTEeKCTHOMY HaB4aHHi (A. Bep0Oiukiii, 1991).

BuxkJiiag ocHOBHOro martepiany

[ITupoke MOMIMPEHHS IHHOBALINA 3YMOBIIOE 3MIHM B CHUCTE€MI MiATOTOBKM MENAroriB 1o
MaiOyTHROI mpodeciiHoi misutbHOCTI. [IpoBiAHMM 3aBIaHHSM BHWINOI TMEAroTiyHOI OCBITH €
MiArOTOBKA BYMTEINIB, SKI BOJOJIIOTh PO3BUHEHUMH OCOOMCTICHUMH Ta NMPO(ECiiHUMU SKOCTSIMH,
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3aTHHUX 3/1IMCHIOBATH 1HHOBAIIMHY MeJaroriyHy MisIbHICTh. PO3B’s13aHHS IbOTO 3aB/IaHHS BUMAarae
opraHizamii LiJecrpsIMOBAaHOI MiATOTOBKM MaWOYTHIX YYMTENIB O IHHOBAII{HOI IMeqaroriqyHoi
JiSTTBHOCTI B yMOBaX CHCTEMH BHINOI NEAAroriyHOi OCBITH, CHOPHSIOYM iX MpodeciiHoMy Ta
OCOOWCTICHOMY CTaHOBJICHHIO, (OPMYBAHHIO I1HHOBAIIIMHOTO TMOTCHIIANly Ta 1HHOBALIWHOI
KYJIBTYpH.

Hamu Buznaueno (JI. lleuenko, 2013, 498), mo iHHOBAaIlifiHA TIearoriyHa MisUTbHICT — 1€
CKJIaJIHE YTBOPEHHS, CYKYITHICTh Pi3HUX 3a IUISIMU Ta XapaKTEPOM BHJIIB pOOIT, IO BiANOBIAAIOTH
OCHOBHHMM €TaraM pPO3BUTKY IHHOBALIWHUX MPOIECIB 1 CHPSMOBAaHI HAa CTBOPEHHS 1 BHECEHHS
MeJIaroroM 3MiH JI0 BJIAaCHOI cucTeMHu poOoTH. [lomsrae y po3poOiri, MOMMPEHHI YU 3aCTOCYBaHHI
OCBITHIX 1HHOBAIliil, Ma€ KOMIUIEKCHUH, OararormjiaHOBUH XapakTep, MO€IHYE HayKOBI,
TEXHOJIOTIYHI Ta opraHizamiiHi 3axoau. [HHOBaIlIHA MiSUTbHICTh € CUCTEMHUM BHUOM JisUIBHOCTI,
CIIPSIMOBAaHMM Ha peai3alilo HOBOBBEIECHb HAa OCHOBI BUKOPUCTAHHS 1 BIIPOBAPKEHHS HOBUX
HAyKOBHX 3HaHb, 17Iei Ta MiAXO0/iB.

OnuryBaHHA NMOYMHAIOYMX YYHUTENIB IIKLT Ta MpodeciiiHO-TEeXHIYHMX 3aKiaiB MOKa3alo,
10 BOHU NOTPeOYyIOTh 3HAYHOT'O Yacy JJIs TOro, 100 MICisl 3aBeplIeHHs HaBUaHHs aJanTyBaTHUCA
1o npodeciiinoi aisuibHOCTI (55%), M0 podoT B HOBOMY KousiekTHBI (48%), iHKOJIM TM CKJIQJHO
BHKOPHCTOBYBATH TEOPETHYHI 3HAHHs B MPAaKTH4HIN AisstbHOCTI (32%). Y HHX 4acTO BHHUKAIOThH
TPYOHOIII B  pO3poO0Ili  HaBYAIBLHO-METONWYHOro 3abesmeueHHS (68%), BIpOBaKECHHI
IHHOBaIIMHUX TeXHOJIOT1H (54%), BUOOPI HANOUIBII ONTUMAJILHUX MEAAroriYHUX METOIIB 1 3ac001B
(61%); mpoTHupiuusi MK IHAMBIITYyadbHHM 1 OCOOMCTICHMM XapakTepOM HaBYaJIbHOI poOOTH Ta
CYCI1JIbHUM KOJIEKTUBHUM XapaKTepPOM Ieaaroriunoi poobotu (69%).

Heo0xigHOIO yMOBOIO U OBOJIOJIHHS MPHUAOMAMH TENArorivyHoi AiSUTBHOCTI € 3B’S30K
3HaHb 1 nocBigy. [IpakTuyHuil q0oCcBiA HAOYBAETHCS y MPOLIECI 3aCTOCYBAHHS 3HAHB 1 MpodeciiftHux
YMiHb Yy PI3HOMaHITHUX CHUTYallisiX, y OLIBIIOCTI BUMAJKIB BiIOYBA€ThCA IX 1HTErpalis. 3aneskHO
B1Jl TOTO, HACKIJIbKU ITOBHO TO€IHYETHCS TEOPETHUYHE 1 MPAaKTUYHE HaBYaHHs y nenaroriunux BH3,
3aJIeKUTh PiBEHb MITOTOBKU MaOyTHIX yUUTEiB.

OcHoBHe 3aBraHHs Bukiagaya BH3 mnonsrae He cTinbku B mepenaBaHHl 1Hdopmaii,
CKUTBKH B 3aJTy4€HHI CTYJICHTIB JI0 PO3B’s3aHHS 00’ €KTUBHUX CYNEPEYHOCTEH, PO3BUTKY HAyKOBOTO
3HaHHS. be3yMoBHO, 11e cripusie POPMYBaHHIO MHUCIICHHS CTYACHTIB, CTUMYIIIOE IXHIO MI3HABAIHHY
akTUBHICTb. [Ipo 110 3a3HadarOTh y CBOi JOCHIDKEHHSAX 3 MpobOsieM: (GopMyBaHHS MOTHBAIl B
ymoBax KoHTekcTHoro HapuaHHs (H. bakmaeBa, 2001); iHTerpauii emomuiifHOro 1 AUJIOBOTO
KOMIIOHEHTIB HaBUAJIbHOI B3a€MOJii CTYyAEHTIB y KoHTekcTHoMy HapuaHHi (T. Jlenenko, 1993);
aKTUBI3allll Mi3HABAJBHOI MISNIBHOCTI MalOyTHIX ()axiBLIB Yy Mpolecl KOHTEKCTHOI'O HaBYaHHS
(b. Yepkamun, 1998); nmoOyaoBH KOHTEKCTHOI Mojeni HpoQeciiHO CHpSMOBAHOTO HaBYAHHS
(O. I'puropenxo, 2001); BuBueHHS (POpPM 1 METO/I1B KOHTEKCTHOTO HAaBYaHHS B UKl PUPOIHUYO-
HaykoBux aucuuiuiid (O. JlapioHosa, 2006); po3poOKH 1 BIPOBaKEHHS TEXHOJIOT1l KOHTEKCTHOTO
HaBYaHHs CTYAEHTIB-(JIONOTIB y mpolieci npodeciifHO-TIeAaroriYHoi MiArOTOBKM B YHIBEPCHUTETI
(C. Uepninuna, 2003); miAroTOBKH Tenarora Ha MiACTaBl KOMIETEHTHICHOTO MiAXOIy B yMOBax
KoHTekcTHOro HaB4aHHs (B. I'ottinr, 2008]); miAroToBKM MaiOyTHIX YYUTENIB MOYaTKOBUX KJIACiB
no HaByaHHs Monoamux mkoisapis (C. CkBopiosa, . [aesers, 2013).

KoHmemnirto KOHTEKCTHOTO HaB4aHHS Oyno po3pobieHo A. BepOumpkum y 1991 pori.
HaBuanpHuii Matepian mopaBaBcs y BUIJISAI HaBYAJIbHMX TEKCTIB — 3HAKOBUX CHCTEM (3BiacH
«3HAKOBO-KOHTEKCTHE» HaByaHHS a0o0, CHpPOLIEHO, KOHTEKCTHE HaBYaHHS) — 1, MOMIOHO 10
TPaaULifHOT OCBITH, BUCTYIaB SIK iH(OpMAIlisl ISl 3aCBOEHHS. «3aCBOEHHS aOCTPaKTHHUX 3HaHb,
3HAKOBUX CHCTeM Ha4eOTO HAKIQJICHO Ha KaHBYy MalOyTHBOI mpodeciitHoi misSIBHOCTI, aie,
HABYaIOYMCh, BOHU (CTYJEHTH) MAIOTh CIpaBy HE 3 MOpUiAMHU iH(oOpMmalii, a 3 cUTyalisiMH, B
KOHTEKCTI SIKMX 3aKJIaJIeHl 1 3HaHHs, 1 YMOBH iX 3actocyBaHHs» (A. Bepounpkuii, 1999). Takum
YMHOM, y KOHTEKCTHOMY HaBYaHHI 3a JONMOMOToro Yyciei cucremu ¢opm, MeTOIiB 1 3acobiB
HaBYaHHS (TPaguIliMHUX Ta HOBMX) IOCIIJIOBHO MOJETIOETHCA MPEIAMETHUM 1 COIIabHHUN 3MICT
MaiiOyTHBOT TpodeciiHol MiSIBHOCTI CTYIEHTIB. 3HAHHS, YMiHHS, HaBUYKH IOJAIOTHCS HE SIK
MpEAMET, Ha KWW TMOBUHHA OyTH CIIPSMOBAaHA aKTUBHICTh CTYJEHTA, a sIK 3aci0 BUPIIICHHS 3a7a4
MaiiOyTHBO1 npodeciitHoi aismpHOCTI (A. Bepouupbkwuii, 2011]). [Hakme kaxyuu, Oyab-sKi 3HaHHS,
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YMIHHS 1 HaBUYKH HOCATh HE aOCTPaKTHHM, a KOHKPETHO-MPODECIMHHMI XapakTep, MPaKTHKO-
OpIEHTOBaHY CIIPSIMOBAHICTb.

BaxxnuBy posb y 3/11HCHEHH] KOHTEKCTHOTO HaBYaHHS BiAIrpa€ BUKOPUCTAHHS MMPOOJIEMHOIO
BUKJIa/ly HaBYAJILHOTO MaTepiany. 3a3HauuMo, 110 HailOiabpIn MacmTabHa po3podka MpoOIEeMHOTO
HaBuaHHA po3novanacs 1me B 70-1 poku XX cromitts. M. Ckatkin, . Jleprep, B. Oxownb,
H. Menuunceka, 0. babancekuii, M. MaxmyToB, A. XyTOpCchKOW Ta iHII 3aliMaucs po3pOOKOIO
TUX YM 1HIIUX aCIeKTiB. 3aCTOCYBaHHS MPOOJEMHHUX METOJIB HABYAHHS y BHIIIH IIIKOJI JTO3BOJISE
copMyBaTH HE TUIBKH Mi3HABaJbHI, a W mpodeciiiHi MOTHUBHU, IHTEpPECH, BUXOBYBATH CHCTEMHE
MUCIICHHS, CTBOPIOBATH I[iTiICHE YSBIIEHHS Mpo mpodeciiiny mispHICTh (A. BepOuipkuii, 2011).
Takum ywmHOM, camMe mnpoOJeMHA CHTYyaIlis JOlMOMara€ akTHBI3yBaTH Ii3HABAILHY TNOTPeOy
CTYJICHTIB, JaTH M HEOOX1AHY CHPSIMOBAHICTh 1 THM CaMHUM BHKJIMKATH OCOOMCTICHUN 1HTEpEC 0
MaiOyTHBOT IHHOBAIIMHOI EAArori4HO1 iSTBHOCTI.

VY3aranpHIOI04H 171€1 pi3HUX aBTOPiB LI0JI0 PO3YMIHHS CYTHOCTI MPOOIEMHOT AisIBHOCTI, MU
BBAXA€MO, IO ii 0coONMBiCTH mossArae B (popMyBaHHI BHCOKOTO PIBHS MiATOTOBKM MaiOyTHIX
yUUTENB A0 MpodeciiiHol TisSIbHOCTI 32 paXyHOK BKIIFOUEHHS Y CAaMOCTIHHE PO3B’si3aHHS MPOoOIieM,
Ha/IaHHS MOXKJIUBOCTI «TBOPUTHY 3HAHHS, CTBOPIOBATH «IHHOBAIIWHY OCBITHIO MTPOIYKIIIIO».

[IpoBeneHuit aHai3 JOCTIDKEHb Ta BIACHUW I€IAaroriYHUAN JIOCBIJ IMATBEPIWIH, IO
KOHTEKCTHE HaBUAHHS € peaji3aliero JMHAMIYHOI MOJIEN] pyXy MiArOTOBKH MalOyTHIX yYUTENIB 10
IHHOBAIIIMHOI MeIaroriyHoi AisUTBHOCTI BiJI BJIACHE HaBYAJIBHOI JIsIILHOCTI (JIEKIIii, cCEMiHapH) Yyepes
KBazinpodeciiiHy (mpoeKTHe, irpoBe, MpoOIeMHE HaBYaHHS, MOJENIOBaHHsS, BeO-KBecTH, OJOT-
KBECTH, CTBOPEHHSI PeaJbHUX TMeNaroriyHuX CUTYyalliid) 1 HaB4adbHO-podeciiiHy (ImpakTHYHI Ta
nabopaTopHi 3aHATTS, Pi3HI BUOW TMPAKTUK, HAYKOBO-AOCTIHA po0OTa TOMIO) 1O BIACHE
IHHOBAIIIIHOI MeAaroriyHol JisSUTbHOCTI Yepe3 BIATBOPEHHS pealbHUX NpodeciiHuX cUTyalii, 1110,
B CBOIO 4Yepry, rnepeadadae «3aHypeHHs B IHHOBAI[IfHE OCBITHE CEPEIOBUINE» YE€pe3 MEXaHI3MU
caMOMporpaMyBaHHS 1 caMmopearizariii.

3Ba)karouu Ha Te, 10 OyAb-gKi MOJIENl HaBUaHHS YTBOPIOIOThH JOJATKOBI KOHTEKCTH 1 MalOTh
JPYTOpsiIHE 3HAUEHHS B CHCTEMI KOHTEKCTYyaJbHHUX OCBITHIX HPOCTOPIB, MIATOTOBKY MalOyTHIX
YYUTENIB AOLINBHIIIE 31CHIOBATH B IIUIICHINA MeJaroriuHiid cucreMi (B OpraHiyHOMY MO€THAHHI
HABYaJIbHOI, KBa3iMpoQeciiiHOi Ta HaBYAJIbHO-NPOQECIiiHOI AISUIBHOCTI), a HE B OKpeMHX ii
€JIeMEHTaX, OCKIJIbKA OpIEHTUPOM KIHIIEBOTO pe3yJabTaTy pOOOTH BHUCTYyMAae€ HE 3a3Jajeriahb
BH3Ha4YeHa npodeciorpama BUUTENS, & BUCOKHI PIBEHh TOTOBHOCTI /10 1HHOBAIIMHOI MeJaroriyHol
JisUTBHOCTI, CPOPMOBAHICTh 1HANBITYaTbHOTO MEJaroriYHoOroO CTUIIIO.

VY mporuect JOCHITHO-EKCIIEPUMEHTAIBbHOI POOOTH HaMU BHJIIJICHO HU3KY 1HHOBALIMHHUX
TEXHOJIOT1H, 110 JO3BOJISIIOTH IOEJHATH HaBUYalbHY, KBasinpodeciHy 1 HaByalbHO-TIpodeciiHy
TISUTBHICTB.

1) Po3poOka, HamOBHEHHS 1 BHKOPUCTaHHS ENEKTPOHHUX HABYAJIbHUX PECYPCIB,
SJICKTPOHHHUX HaBYAJIbHO-METOIMYHUX KOMITJICKCIB.

['070BHOIO METOI MIATOTOBKM MaWOyTHIX YYHUTENiB [0 I1HHOBAILIWHOI TeJaroriyHoi
HisIbHOCTI € (GopMyBaHHS MpodeciiiHUX 3HaHb, YMIHb Ta HAaBMYOK MMCJIIEHHS, CaMOCTIHHOTO
MOLIYKY Ta BHpIIMIEHHS NMpodeciiHUX MUTaHb, KPUTUYHOTO aHANII3Y YMOB Ta NMPUNHATTS pillleHb.
Po3B’s3aHHs UX 3aBllaHb Mail’ke HE MOXJIHMBE 0€3 BUKOpUCTaHHS 1H(QOpMaliitHO-KOMYHIKAIIHHUX
texHonorii (IKT).

EnekTpoHHi HaBYajgbHI pecypcd, €JIEKTPOHHI HaBYaJbHO-METOJAWYHI  KOMIUIEKCH
PO3TISAIAIOTh SK JIOJAaTKOBI HAaBYAIbHO-METOIWYHI 3acoOu, IHTErpoBaHi B OCBITHIM TIporiec
negaroriyaux BH3 13 Meroro 30upanHs, opranizamii, 30epiranHs, oOpoOku, nepenadi Ta
NpEJCTaBICHHA HaBUalbHOI ¥ iHIIOro poxay iHdopMmarii, o0 I03BOJSAIOTH OPraHi30BYBATH
HaBUYaJIbHY Ta TpodeciiiHy AisuIbHICTh CTyneHTiB. Jlo ix crnemmudivyauX (QyHKIIH MU BiJHOCHMO:
aJaNTHBHICTh;  IHTEPAKTHUBHICTB; Bi3yalizallil0  HaBYaJIbHOI  1HQOpMALii;  PO3BUTOK
IHTEJIEKTYaJIPHOTO MOTEHIIIANTy; CHCTEMHICTh Ta CTPYKTYPHO-(YHKITIOHAIBHY 3B’ SI3aHICTh TOJIaHHS
HaBYAJIBHOT'O MaTepiajy; HUTICHICTh Ta HETIEPEPBHICTh JUIAKTUYHOTO LUKy HABYAHHS.

ExcniepyMeHTaIbHO MepeBIPeHo, 10 A0 CTPYKTYPH €JIEKTPOHHUX HaBYAJIbHO-METOAMYHUX
KOMIUICKCIB JIOITPHO BKIIOYATH: METOJWYHI Marepiaiv (aHoTallis, HaBYaJibHa Ta poOoua
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nporpamu); HaBYaJIbHI Matepianu (JIeKIii, jabopaTopHi, IpakKTUYHI pOOOTH, CEMiHAPH, CIOBHUK,
Onmor BUKJazada, poOOTH CTYAEHTIB TOWIO); KOHTPOJb 3HAHb (TECTH, KPHUTEpil OILIHIOBAHHS,
3aBAaHHSA IS CaMOCTIHHOiI pPOOOTH, THUTaHHS 10 €K3aMEHY TOINo); JitepaTrypa (OCHOBHa,
IIOaTKOBA, IHTEpHET-PeCypCH) (narpuksta, http://ito.vspu.net/ENK/2015-
2016/vstup_pub/index.html). Vci enemeHTH KOMIUIEKCY B3a€MO3B’s3aHiI MK COOOI0, MAalOTh €IHHY
iHpopMaLiliHy OCHOBY 1 pO3pOOJISIOTECS HE TUIBKM BiIMOBIIHO 70 00paHOi METOIMKH HAaBYAHHS,
110 3pealli30BYEThCS 3 iXHBOIO JOMOMOIOI0, aje€ 1 B MeXaxX €IWHOI KOHIemmii mpodeciitHol
MirOTOBKU MaiOyTHIX yYUTEIIB 10 iIHHOBAIIHHOT IMearoriyHol JisuTbHOCTI.

Tak, HanpuKIIa, pO3pOOJIAIOYH Ta MPOBOISYH PI3HI BUIU KOHTEKCTHHX JIEKIIIH (Mpo0OsieMHa,
OpeHHCTOPMIHT, JIeKIlis YABOX, JIEKIis-Bi3yanizamis (mpe3eHTarlis), JeKIs 13 3a3aajieriahb
3aIUIAHOBAHMMH  TTOMUJIKAMHU, JICKIlis-TIpec-KOH(EpeHIlis) NOTpiIOHO BpaxoBYBaTH, IO BOHH
MOBHHHI OyTH MDXIUCHHUILTIHAPHUMH, J0OpE MiArOTOBICHUMH SIK 3 METOJAWYHOI TaK 1 3 TEXHIYHOI
TOYKH, Iepe10ayaTi TOTOBHICTh BUKJIAA4iB 1 CTYACHTIB 10 J1aJOTr14HOT B3a€MO/III.

Jis mpuknaay, po3ristHeMo (pparMeHT JIeKIii 3 TUCHUILTIHA «MeToquKa BUKIIaJaHHS OCHOB
iH(hOpMaLIHHUX TEXHOJOTiH», TeMa «MeToaunka BUKiIagaHHSI TeM «OCHOBU POOOTH 3 TEKCTOBOIO
iHpopMaIIieo. «TekcroBuit POLIECOP» (http://ito.vspu.net/ENK/MVOIT/Vidkruta

Para/Preview/page-3.html).

Bun nekmii: ekmis-OpeiHCTOpMiHT

JIumakTHYH1 1I1T1:

HaBuanbhi: ¢opMyBaTH TEOpPETHYHI 3HAHHS MO0 METOIUKM BHKIaJaHHSA TeM «OCHOBU
pobotu 3 TekcToBow iH(popmamiero» Ta «TekcToBuid mporecop» 3a piBHEM CTaHAAPTY;
HANpAIIOBAaTH MPAKTHYHI HABHYKHA PO3POOKU AMIAKTHYHUX MaTepialiB i3 iHPOPMATUKH; 3IIACHUTH
OTJIsIT HABYAJIBHUX IporpaM BUBYEeHHs npeameTiB «lHpopmartuka» y 2-11 knacax ta «lapopmaTrka
Ta 1H(pOopMaLliIiHI TEXHOJIOT1i» y Npo(deciHHO-TEXHIYHUX HAaBYAJIbHUX 3aKiIa1aX.

Po3BuBaroui: mornmOIOBaTH BMIHHS aHaMI3yBaTH, BUIUISITH TOJIOBHE, IOPIBHIOBATH,
OydyBaTu aHaiorii, y3arajibHIOBaTH 1 CUCTEMATH3yBaTH, JOBOJAUTHU 1 CIIPOCTOBYBATH, BU3HAYATH 1
MOSICHIOBAaTH TIOHATTS, CTaBUTH 1 PpO3B’SI3yBaTH NPOOJEMHU; pPO3IIUPIOBATH KOMYTaTHBHI
BJIACTMBOCTI MOBJICHHS.

BuxoBHI: po3BHBAaTH MOpalibHI, TPYJIOBI, €TWYHI, NATPIOTHYHI Ta MEAAroriyHi  SKOCTI
MaiOyTHIX y4uTeiB iH(pOpMaIIfHUX TEXHOJIOTIH.

MixaucuuminapHi 3B’ s3ku: «lHdopmarukay, «Ilenarorikay, «IIcuxonoris», «CreuiaapHa
iHpOpMaTHKaY.

3a0e3neuyBani aucuuiuiiau: «lIpoekryBaHHs Ta 1H(pOpMallIiHI TEXHOJIOril B MPOEKTHIN
aisuibHOCTI», «TexHomoris po3poOKM MPOrpaMHOro 3a0e3MEeUeHHs HaBYAIbHOTO IPOLECY»,
«MeToIMKa 3aCTOCYBaHHSI KOMIT FOT€PHOI TEXHIKH MPU BUKJIAJaHHI 3aralbHOOCBITHIX JUCIHUILIIHY.

HaBuanpHO-MeTOoMUHE 3a0€3MEUeHHs JIeKIi: eJeKTPOHHUN HaBYAIbHO-METOJMYHHI
KOMIUIEKC  AUCHUIUTIHE  «MeToauka BUKIAJaHHS OCHOB  IH(QOpPMAIIHHUX  TEXHOJIOT1H
(http://ito.vspu.net/ENK/MVOIT/anotaciya.html),  ¢parmMenTn  1uIaHiB-KOHCIIEKTIB  YPOKIB,
BIJIEOYPOKIB, MiJICYMKOBOTO KOHTpPOJIO 3 TeM «OCHOBH poOOTH 3 TEKCTOBOIO iH(popmallie€o» Ta
«TexkcroBuit mpouecopy».

[Tnan nexmii:

1. Meromuuni ocHoBu BukIanaHHs TeM «OCHOBH POOOTH 3 TEKCTOBOI iH(OpMAILicio» Ta
«TexkcroBuit mpouecopy».

2. BHKOHaHHS TBOPYMX 3aBJaHb 13 3aIUIAHOBAHMMH ITOMUIIKAMH (IpynoBa Gpopma poOoTH).

3. BpelHCTOPMIHT «AHaji3 3aralbHHUX AacleKTiB BUKIagaHHA TeMd «OCHOBH POOGOTH 3
TEKCTOBOIO  1H(OpMAIII€I0»  BIAMOBIAHO O HaBUYaJbHUX TMPOTPaM BHUBYCHHS MPEIMETY
«lnpopmaruka» y 2-11 kmacax 3a akaaemiuHuM, NpodiIbHUM (iH(OpPMAIiIHO-TEXHOIOTTYHIM)
PIBHSIMU, piIBHEM TOTJIMOJICHOTO BUBYEHHS; TIpeaMeTy «IHdopmaTrka Ta iHpopMmalliiiHi TEXHOJIOT11»
y npo¢eciiiHO-TEeXHIYHNX HAaBYAJIHHUX 3aKiIaaax.

1). JlocBim mpoBedeHHS MOMIOHUX JIEKIIH IOKa3ye, IO PiBEHb CIPUAHATTS HOBOTO
Mmarepiany 3pocrae Ha 12%, y MalOyTHIX YYHTENiB pO3BUBAIOTHCS IPAKTHUHI HaBHYKH,

184


http://ito.vspu.net/ENK/2015-2016/vstup_pub/index.html
http://ito.vspu.net/ENK/2015-2016/vstup_pub/index.html
http://ito.vspu.net/ENK/MVOIT/Vidkruta%0b_Para/Preview/page-3.html
http://ito.vspu.net/ENK/MVOIT/Vidkruta%0b_Para/Preview/page-3.html
http://ito.vspu.net/ENK/MVOIT/anotaciya.html

ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2017. Ne 1 (30)

($hopMyIOThCS BMIHHS 1 HABUYKH HE TIUJTBKHM 13 METOJMKH BHKJIAJaHHS OKPEMOi TeMH, a W IHIIUX
aHAJIOTIYHUX TeM. | caMe OCHOBHE — HaBYAIOUUCh B IHHOBAIIIMHOMY CEpPEIOBHUII MaHOyTHI yauTemi
OTOCEPEAKOBAHO TOTYIOTHCS /10 IHHOBAIIHHOT IIEAaroTiyHol JiSIIbHOCTI.

OTxe, €NeKTPOHHI HaBYaJbHI PECYpPCH, EJIEKTPOHHI HABYAIbHO-METOAWYHI KOMIUIEKCH
BApTO PO3TJSAAATH SK IUIICHY CHUCTEMY, IO MpeACTaBise co0ow 0asy 3HaHb, IO MOCTIHHO
HATOBHIOETHCS TA PO3BUBAETHCS Y MEBHINM MPEAMETHIN ramy3i; BKIOYA€ CYKYIMHICTh AUJAKTHUYHUX
3ac00IB 1 METOAUYHUX MaTepiajiiB, IHTErpye NMPUKIAAHI MPOrpaMHi MEeJaroriyHi MpoayKTH, 0aszu
JaHUX 1 3HaHBb, 110 3a0€3MeUyI0Th 1 MATPUMYIOTH 00paHy BHKJIaayeM TEXHOJIOTiI0 HaBYaHHs. JlaHi
pecypcu 103BOJISIIOTH BUKIanadam BH3 depes iH(opmalliiiHy CKIaoBY 3pealli3yBaTH IITICHY
TEXHOJIOTII0 HaBYaHHS Ta 3a0€3MEUyIOTh BUPILICHHS 3aBJaHHS T'apaHTOBAHOTO JOCSATHEHHS IiIen
npodeciiHOl MiATOTOBKH MaOyTHIX YIUTEIIB.

2). 3ayy4eHHs CTYJCHTIB JI0 CAMOCTIHOI OCBITHBOT JisUIbHOCTI 3acobamu Beb-cepaiciB.

HeBenukuii (3a iCTOpUYHUMH MipKaMu) TepMiH icHyBaHHS BeO-cepBiciB MokazaB ix
3aTpe0yBaHICTh MOCTIHHO 3POCTAIOUUM YHCIIOM KOPHUCTYBAuiB, IO CTAJO TapHUM CTUMYJIOM JUIs
pOo3BUTKY Beb-opieHTOBaHMX KOHIEMIIiH 1 TEXHOJIOT1H.

ExcnepuMeHTanbHO BH3HAYEHO, IO TEpeBaraMu 3acTOCyBaHHA Beb-cepBiCiB y KOHTEKCTI
MaiOyTHBOT IHHOBALIIWHOI IIITIbHOCTI BUUTEIIIB €:

— momyk iHpopMarlii 3acodaMu OE3KOITOBHUX BIIKPUTHUX PECYPCIB.

— KOJICKTHBHA MPOEKTHA JISJIbHICTb.

— TIPOBEIEHHS TICHUXOJOTIYHUX TPEHIHTIB, POJLOBHX Ta MAUIOBHX Irop, MOZIEITIOBAaHHS
npodeciiHuX CUTYalliif;

— pobora y Osiorax.

Blog (web log) (MepeskeBwii xypHa ab0 IMI0ACHHUK MOIiH) — e BeO-caiiT, 0CHOBHUIT 3MicT
SIKOTO CKJIQJAal0Th 3alliCH, 300paKeHHS ab0o MyJbTHMEAia, 1[0 PETYSIPHO JO0JAI0ThCS. 3a
aBTOPCBKUM CKJIaJIOM OJoTM MOXyTh OyTH ocoOucTUMHU (Hampukiag, Oyor BHKIagayda
http://iito123.blogspot.com/, ©6nor crynenta http://hudognijsvit.blogspot.com/), rpymnoBumu
(mampukiiag, Onor rpymu http://vspuimpte.blogspot.com/) a6o cycmimpuumu (BiakpuTumu). Jlns
0JI0T1B XapaKTepHa MOXKIJIMBICTh MyOJIiKalii BIATYyKiB (KOMEHTapiB) BiJBiAyBayaMHu.

Pobora B 6510rax crnpusie IpOCyBaHHIO CTY/IEHTIB Y CBITOBHH 1H(pOpMaIiiiHUI pocTip yepes
yIPOBA’KEHHSI B OCBITHIM Mpollec 1HHOBAIlIHHUX JOCSATHEHb MEIaroridyHoi Ta HayKOBO-TEXHIYHOL
nymku, IKT, Mo)ke BIIMBATH Ha CTUMYIIIOBAHHS CAMOCTIMHOCTI B HaBYaHHI, BMIHHS MUCIUTH
KPUTHUYHO, CHpUS€E TMiIBUIICHHIO BiJMOBIAATIFHOCTI 1 CAMOJUCIUIUIIHA CTYAEHTIB; TOCUIIIOE
MOTHBAIIIIO CTYJEHTIB 3aBAsKH BUKOPUCTAHHIO PO3BUHYTOI TEXHIYHOI 0a3u 1711 0(pOPMIIEHHSI CBOIX
MOCTIB, MEBHOT CBOOOAM y MOIIYKAX PeJIeBaHTHOI AJIs HUX 1H(opMaIlii.

Takox MoTpiOHO 3a3HAYUTH, 110 BEIEHHS 1 y4acTh y OJi0rax J03BOJISE CTYACHTAM HE TUIbKU
OJICpKYBaTH KOHCYJIbTAIliI0, aje 1 HaBYae€ OIHIOBATH 1 aHali3yBaTW poOOTH CBOIX TOBApHILIB,
OpaTtu y4acTb B OOTOBOPEHHSX 1 JMCKYCIAX, IO PO3BMBAE 3/IaTHICTH OIIHIOBATH BJIACHI POOOTH,
KOMYHIKAQTHUBHI BMIiHHS Ta HaBUYKH; CBITYUTH TPO JOCATHEHHS BHUCOKOi I1HTEHCHBHOCTI
KOJIEKTUBHOI HaBYaJIbHOI AiISUIBHOCTI, HAOYTTS HOBOTO KOHCTPYKTHBHOI'O JOCBIy CaMOOCBITHBOI
HaBYaJIbHO-M13HABAIILHOI pOOOTH.

[Tpu npomy 3actocoByroThest CepBicu (TexHosorii) Google, 1o 3abe3neuyroTh KOJCKTHBHE
BUKOPUCTaHHS JOKYMEHTIB, €JICKTPOHHUX TaOJIHUILb 1 MPEe3eHTallil; CIUIbHY poOOTY B MEXax Ipynu
abo BCHOrO HAaBYAIBHOIO 3aKjialy B PEXKHUMI pealbHOrO 4Yacy; BIAKpPUTE ONyOIiKyBaHHS
JIOKYMEHTIB; TPYIIOBY poOOTY 1 IeHTpaizoBaHe 30epiraHHs MOB’S3aHUX MikK COOOI JOKYMEHTIB,
BeO-BMICTY Ta 1HIIOI 1H(OpMalii Ha OJHOMY CaiTi; pO3MillleHHs BigeodaiiniB 1 opraHizauii
CIUIBHOTO JAOCTYIY 0 HUX TOIIIO.

Ha namy mymky, ocBita 3acobamu BeO-CEpBICIB CIpHUs€ OpraHizailii HaBYaHHS depes
COLIIaIbHO 0OYMOBJICHUH 1 KOHTEKCTYaJIbHO OHOBJIEHUH MOCBia. Bukianadi He MOXKYTh K paHilie
OyTH TPOCTO BHKJaJadyaMy, BOHM MOBHHHI MOCTiiHO HaBuaTucs. B ramysi BeG-ocBiTu cryaeHTH,
SIKi HaBYAIOTh BUKJIA/IaviB, TAK CAaMO BAXKJIWBI, K 1 BUKJIaadi, SIKi HABYAIOTh CBOIX CTY/CHTIB. Ale
pOJIb 1 BIAMOBIJANBHICTH BUKJIAJIaHHS Ha I[bOMY HE 3aKIHUYETHCS. 3aMICTh CHCTEMH OCBITH, IO
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TOTY€ CTYJICHTIB JIJIs TIeBHOI pouti, ocBiTa Bed 3.0 roTye CTynEHTIB, SKi CTAIOTh TBOPIISIMH KOHTEHTY
(content entrepreneurs), JJs HaBuaHHs POTAroMm ycboro kuTts (lifelong learners).

3). BukoHaHHsS IHAMBiZyaJdbHHX 1 I'PYIOBHX INPOEKTIB Ha OCHOBI Beb-kBecTiB Ta Bior-
KBECTIB y SKHX 3JIHCHIOETHCS IHTEPAKTHBHE HABYAaHHS y KOHTEKCTI MaWOyTHBOI mpodeciiHol
nismeHOCTI. HuH1 € Garato memaroriyHUX TEXHOJOTIM HaBYaHHs, IO 3a0€3Me4yl0Th CaMOCTIHHY
poboty crynentiB. HeoOXxigHicTs 00poOKHM 1 mepenadi 3Ha4HUX 00cATiB iH(oOpmanii morpedye
iHTerpamii pi3Hux nexaroriuaux TexHosiorid 3 IKT, BukopucranHsm IaTeprer. Y mnporeci
HiATOTOBKM MaiOyTHIX Y4YMTeNiB A0 IHHOBAIIHHOI MENaroriyHoi IisuIbHOCTI OCOOJHMBE Micle
3aiiMae TOCTiTHUIIbKA poOOTa CTYJIEHTIB, TOMY 3aCIyroBy€ Ha yBary iHTETpallis METOIYy MPOCKTIB
13 BUKOpUCTAHHSAM [HTEpHETY Ta poiboBUX irop. Takuil BUJ NMPOEKTIB HAa3UBAIOTh BEO-KBECTOM.
Axmo BeO-kBecT poOpoOsieHH y 011031 MOro 4YacTo Ha3MBAIOTh OJIOT-KBECTOM (HANPUKIIAI,
http://romantizm-v-kulturi.blogspot.com/, http://chiclafibonachi.blogspot.com/).

Konnenis web-quest 6yia po3pobiena B CIIIA B YHiBepcuteti Can-Jliero B cepenuni 90-
X pokiB XX ctomnitts npodecopamu b. Jomxem (1997) i T. Mapuem (1998).

Be6-kBecT — 11€ TOBIAKOBO-Opi€EHTOBaHA MisUIbHICTh, Y AKiM Bcs a00 yacTkoBa iH(opMalris
OJIEPXKYEThbCS 13 pecypciB IHTepHETY, 3a HEOOXiIHOCTI JOMOBHIOETHCS BiJICOKOH(EPEHITIEO
(b. domx, 1995-1997).

Be6-kBect y menmarorini — mpoOieMHE 3aBJaHHS 3 €JIEMEHTaMH POJIbOBOI TPH, s
BUKOHAHHS SIKOi BUKOPUCTOBYIOThCS iH(popMatiiiHi pecypcu [nrepuery (T. Mapu, 1998).

Ha namy nymky, «BeG-kBecTn — 1€ MiHI-TIPOEKTH, 3aCHOBaHI Ha TMONIYKYy iH(opmarii B
Iatepueti. 3aBAsSKHM TaKOMy KOHCTPYKTUBHOMY MiAXOAYy IO HaBYaHHSA, CTYACHTU HE TUIbKU
HiAMYKYIOTh 1 YIOPAIKOBYIOTH iH(opMarito, onepxkany 3 [HTepHeTy, ane il CKEpOBYIOTH CBOIO
IiSUTBHICTH Ha TOCTaBIlIeHe mepe Humu 3aBaants» (J1. lleBuenko, 2011, c. 72).

VY3aranbHeHHs po3po0JIeHUX MiIXOIIB 10 opraHizauii Ta OyJoBH BeO-KBECTIB JO3BOJIUIIO
HaM BHM3HAUMTHU IX HaAMOUIBII omTUManbHy CTpykTypy: 1. Bcerym; 2. 3aBmanns; 3. Pecypcu
(mocunanns); 4. [Ipouec BukoHnanus; 5. OuintoBanHs; 7. Ctopinka Bukianava. LlikaBum € 1ocBifg
po3po0ieHHs BeO-KBECTIB, IO OKPIM TEpepaxoBaHUX CKIIAJIOBUX BKIIOUYAIOTh METOJIUYHE
3abe3neueHHs (Mporpama, KaJleHJapHO-TEeMaTUYHE TUIaHYBAHHS, MJIAHU-KOHCTEKTIB YPOKiB TOIIIO).
Hanpuknan, Be6-kBect «O0’emHe komm’rotepHe MoaentoBanus» (http:/ito.vspu.net/ENK/2011-
2012/TIMTPN/rob_stud_2012/ 2013/Nikitin/page-9.html)  po3pobnenuit  crymentamm st
O3HAlOMJICHHSI Y4YHIB 13 KOMII'IOTEpHUM 00 €MHUM MOJEIOBAHHAM Ta HAOYTTS 3HaHb 1 YMIiHb,
HEOOXI1THUX JJI1 BUKOHAHHS U(PPOBUX 00’ €MHUX MOJIENeH HECKIaJHUX BUPOOIB MiJl Yac BUBYECHHS
npenmety «TexHomoriiy.

JochigHo-ekcnepUuMeHTalbHa  poboTa  MIATBEpAMiIa, IO  HaWKpail  pe3ylbTaTh
JOCSITAIOTHCS, KOJU CTYAEHT a0o Trpyrna CTYACHTIB HE MPOCTO MPAIiOI0Th Haa BEO-KBECTOM, a
CaMOCTIHHO MOro po3poOJsAIOTh BIANOBIAHO JIO TEBHOI TEMH 3 HABYAIBHOI IPOrpamu:
(GhopMyITIOIOTH METY Ta 3aBAAaHHS, CKIAMAIOTh CIHCOK poJieH, 1H(GOpMaIIiHUX HKEpea BIAMOBIIHO
70 00paHo1 poJli; MEePCOHATBHUMN IIJIaH MOLIYKY iH(pOopMallii 3a TEMOIO; JOCHIDKYIOTh 1HPOpMaLiitHi
pecypc; BIIOMpaIOTh apTeakTi; opOPMIIIOIOTE 3BIT Y BUIIISIII MPe3eHTallll, myoumikaiii, pedepaty
Ta 1H.; OOTOBOPIOIOTH MNPOOJIEMM; NPEACTABISAIOTh 3arajbHi PO3B’A3KM 3aBJIaHHS; OIIHIOIOTH
BUKOHAHHS 3aBJaHb BIIMOBIIHO IO pO3pOOJICHUX KPUTEPIiB; POPMYIIIOIOTH BHCHOBKH.

JlocBig po3poOsieHHs 1 BUKOPUCTaHHS BeO-KBECTIB IOKa3aB, IO BHUKJIAJadyl MOXYTb
MTOCTIHHO TTOTIOBHIOBATH Ta OHOBJIFOBATH HaBYAJIbHI MaTepiaiu, a CTYJACHTH — aKTUBI3yBaTH BIIACHY
TiSUTBHICTH, TIABUINYBAaTH 1HTEpPEC 0 MEBHOI TeMH, a TaKOX PO3BHUBATU HE TUTLKH TEOPETHYHI 1
MPaKTUYHI 3HAHHSA, a W HEOOXiAHI TMEeJaroriyHi SKOCTI OCOOMCTOCTI — YMIHHS aHalli3yBaTH Ta
nigOupaTtd HaBUANbHUM Martepiai; 34I0HOCTI [0 YNPaBIIHCHKOI AISIIBHOCTI, NPHHHATTS
KOJIEKTUBHUX pIllleHb, YMIHb 1 HABUYOK, COIIaJbHOT B3a€MOJIii, KEPIBHUIITBA 1 MIAMOPSIKYBAHHS
TOLIO. 3HAYHO IMOKPALIYEThCS PIBEHb CAMOCTIHHOI poOOTH, HaBUYKH POOOTH 3 KOMII'IOTEPOM Ta
IaTeprer. PoGoTa Ham BeO-kBecTOM (OpMy€e HAaBHUKH pOOOTH B KOMaHI Ta crpuse (HopMyBaHHIO
KOMYHIKaTUBHOI Ta COLIOKYJIbTYpPHOI KOMIIETEHTHOCTI y MaiOyTHix yuureniB (M. Kagemis,
JI. lleBuenko, 2014, c. 65).
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Takum ymHOM, BEO-KBECT MOEAHYE B COO1 i7Iei MPOEKTHOTO METOAY Ta MOJCITIOBAHHS
KBa3inpodeciiHuX cuTyaliii y BeO-cepemoBuIli, 3’€qHy0YH 1 KOMOIHyOUM pi3Hi iH(popMarliiHi
pecypcu HoBUMH cnioco0amu. OCHOBOIO BEO-KBECTIB € NMPOEKTHA METOJUKA, L0 OpPIEHTOBaHA Ha
IHHOBAIIiHY AiSUTBHICTH MalOYTHIX YUYUTENIB — IHAMBIAYyalbHY, MApHY, TPYIOBY, CaMOCTiiiHY,
KOTpa 31HCHIOETHCSA 3a EBHUM MPOMIXKOK Yacy. Llelf MeTosl opraHiuyHO CIIOJIy4aeThCsl 3 IPYINOBUM
miaxonoM 10 HaBuaHHs (cooperative learning). [IpoexTHa isuIbHICTH HAHOUTBII e(EKTHUBHA, SKIIO
il BIAEThCS MOB’SA3aTH 3 MPOrPaMoI0 AUCLUIUIIHYU, 3HAYHO PO3LIMPIOIOYM 1 MOITIUOI0I0YY 3HAHHSA
CTYZICHTIB y Ipo1ieci poOOTH HaJ BEO-KBECTOM.

BucHoBkHu

OcCoONMUBICTIO  3aCTOCYBAaHHS IHHOBAIMHUX NENAroriyHUX METOAWK MOPIBHAHO 3
TPaAUIIHHAM HAaBYAHHIM € 3aHYPCHHsI CTYIEHTIB y mpodeciiHe cepeqoBHIle, M0 3a0e3rnedye
dbopMyBaHHS TPOGECIiTHO-0COOUCTICHUX SKOCTEH, MOTHBAIIHOI, KOTHITUBHOI Ta OpTaHi3amiiHOl
TOTOBHOCTI JIO CAMOOCBITH, CTBOPEHHSI OCHOBH JIJISl PO3BUTKY 1HAMBIAYaIbHOTO CTUIIIO MpodeciitHoi
TiSUTBHOCTI Ta crpusie 3a0e3MeYeHHI0 NpodeciitHoi MOOUTPHOCTI MalOyTHBOTO BYMTENS, HOTO
TOTOBHOCTI 40 IHHOBAIIMHOI JIsUIHOCTI.

[TigroToBka MaWOyTHIX yYUTENIB JO IHHOBAIIHHOI TIENArori4HOl JisJIBHOCTI HAa OCHOBI
KOHTEKCTHOTO  HaBYaHHS  3a0e3ledyeTbcsi  B3a€EMO3B’SI3KOM  BCIX  OCHOBHUX  HampsMiB
(TEOpEeTHYHOT0, MPAKTHYHOTO ¥ OcoOHCTiCHOro) mpodeciiiHOi MiATOTOBKH, CHUCTEMHICTIO Y
MOCTAHOBIl ¥ BUPINIEHHI HaBYAJIbHHUX MPOOJIEM, MOEIIOBAHHIM MPEIMETHOrO 1 COI[IaJIbHOTO
3MicTy TpodeciifHOl MisUTBbHOCTI. 3peaizoBYEThCSI 4Yepe3 CHCTEMY MNPHHLMUIIB KOHTEKCTHOTO
HaBYaHHS (€IHICTh HABYAHHS 1 BUXOBAHHSI, [ICUXOJOrO-MIeAaroriyHe 3a0e3nev4eHHs 0COOUCTICHOTO
BKJIIOYCHHSI CTYJEHTa B HABYAJbHY [iSUIbHICTh, NMPOCKTYBAaHHS 1 CTBOPEHHS MPEIMETHOTO 1
COLIIaJIbHOTO KOHTEKCTIB MaOyTHHOI mpodeciiiHoi MisIbHOCTI, CIibHA MPOIYKTHUBHA MISIBHICTH
BHUKJIQ/IauiB 1 CTYJEHTIB, JIAJOTIYHUNA THUN CIUIKYBaHHS, aKTyaizaiis TpodeciiiHo IIHHICHUX
acmekTiB  3MICTYy  OCBITH, InpodeciiiHe TNO3UIIOHyBaHHS, (¢GopMyBaHHS  mpodeciiiHol
CaMOCBIZIOMOCT1).

AHani3 pe3yibTaTiB ONUTYBAHHS MOYMHAIOUUX YUYMTENIB MIKUT Ta IpodeciiHO-TEXHIYHUX
3aKJIaiB MiATBEPAMB, 110 HEOOXiJHOI YMOBOIO MEPEeXoay BiJl HaBYAIbHOI N0 TpodeciiiHo-
MPaKTUYHOI 1HHOBALIMHOI MMe1aroriyHo1 JISTTBHOCTI € 3B SI30K 3HaHb 1 TOCBiAy. [IpakTH4HMI HOCBiA
HaOyBa€eThCs y MPOLIECi 3aCTOCYBAaHHS 3HaHb 1 MPo(eciiHUX yMiHb Y PI3HOMAHITHUX CUTYalisX, Y
OUIBLIOCTI BUIMAJKIB BiAOYBa€ThCs 1X 1HTErpalis. 3ajeKHO B TOT0, HACKUIbKU MIOBHO MOEIHYETHCS
TEOpEeTUYHE 1 MPaKTUYHE HaBYaHHS y negaroriyHux BH3, 3anexuTh piBeHb MiArOTOBKM MalOYyTHIX
YUUTENIB.

Cepen ¢dopm opranizailii HaBUaIbHOI MiIBHOCTI y iegarorivnux BH3 Hamu BuineHo Taxi,
0 € peai3alli€elo JUHAMIYHOT MOJENl pyXy MiArOTOBKM MaiOyTHIX YYMTENB 10 1HHOBAIIIHOI
MeJaroriyHoi MisTIBHOCTI B HaBYalIbHOI [ISTBHOCTI uepe3 KBasimpodeciiiHy i1 HaBuYalabHO-
npodeciiiHy [0 BllacHE IHHOBALIMHOI TMeJaroriyHoi JISJIBHOCTI Yepe3 CcaMOINpOorpamMyBaHHS,
caMmopeani3alliio Ta 3aHypeHHs B IHHOBAIIii{He OCBITHE CepeOBHUIIIE.

VY mpoueci A0CHIAHO-€KCIEPUMEHTaIbHOI pPOOOTH BHOKPEMJIEHO HHU3KY 1HHOBAIIMHUX
TEXHOJIOTiH, 10 € cheuu(iYHUMHU JJIs1 KOHTEKCTHOTO HaBYaHHS, Ta JIO3BOJSIOTH IO€THATH
HaBYallbHy, KBasimpodeciHy 1 HaBYaJIbHO-NPOQECIiHY TISIbHICTh: pO3poOKa, HAMOBHEHHS 1
BUKOPHUCTaHHS €JIEKTPOHHUX HAaBYAJbHUX PECYpCiB, €JNEeKTPOHHUX HaBYAJIbHO-METOJUYHUX
KOMIUIEKCIB; 3aJy4€HHS CTYJICHTIB IO CAMOCTIHHO1 OCBITHBOI JisSTTLHOCTI 3aco0aMu BeO-CEPBICIB;
BUKOHAHHS 1HIMBIYyaJbHHUX 1 TPYMOBHUX MPOEKTIB HA OCHOBI BeO-KBECTIB Ta OJIOT-KBECTIB y SKHX
3/1IACHIOETHCS IHTEPAKTUBHE HaBYaHHS Y KOHTEKCTI MallOyTHBOI podeciiHOT AisITBHOCTI.

[TorpiOHO 3a3HauWTH, IO MpoOieMa MiATOTOBKM MaWOYTHIX YYHTENIB 10 1HHOBAIiHHOI
MearoriyHoi JMIsIILHOCTI MOKH IO JOCIIIKEHA HE JOCTaTHhO, 30KpeMa, MOJAIBIINX HAYKOBUX
MOIIYKiB MOTpeOye Take: 3aCTOCYBaHHS 1HHOBAIM SK MPAKTUYHOTO, TaK 1 TEOPETUYHOTO PiBHIB;
3a0e3neYeHHs MiIBUILICHHS €()EKTUBHOCTI Ta SKOCTI OCBITH 1 BUXOBaHHS, ()OPMYBaHHS Ta PO3BUTOK
IHTENEKTyaJIbHOI, TBOPYOi, KOMIIETEHTHOI OCOOHMCTOCTI; pedopMyBaHHS OCBITH Ha piBHi: 3MICTY,
METOAMKH, (HOPM HABYAIBHOI MISUTBHOCTI, YIPABIIiHHS BUIIMMH HaBYAIHPHUMU 3aKJIaJlaMH, 3aC001B
HaBYaHHS, MOCIYT; 30arayeHHs 3MICTy AMCUUIUIIH LUKy npodeciiiHoi 1 MpakTUYHOI MiArOTOBKU
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CHUCTEMOIO TIOHATh Ta TCOPETUYHUX 3HAHB 13 MEAaroriyHoi IHHOBATHKU 1 pO3pOOKH BIATOBIIHOTO
HaBYaJIbHO-METOIUYHOI0 3a0€3IICUEeHHS.
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Lyudmila Shevchenko
Vinnytsia State Pedagogical University named after Mikhail Kotsubynskiy, Vinnytsia,
Ukraine
FUTURE TEACHERS TRAINING TO INNOVATIVE PEDAGOGICAL ACTIVITY:
CONTEXT APPROACH
The innovative processes in education arose in different historical periods and determined its
development. The analysis of theoretical and experimental studies showed that now the teachers
have difficulty in developing and implementing innovative technologies, choosing the most
appropriate pedagogical methods and assets. The widespread innovations lead to changes in future
teachers’ training to the professional activity. The leading objective of higher pedagogical education
is to train teacher who has the developed personal and professional skills, able to perform
innovative teaching activity. The achievement of this strategic objective requires the organization of
targeted training of future teachers to innovative pedagogical activity in terms of higher education
system, promoting their professional and personal growth, the formation of innovative capacity and
innovative culture.
In this regard, there is a need to find approaches to education that are focused on the future
content of professional activity. In our opinion, these requirements fully meet the contextual
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approach that provides consistent, continuous and systematic formation of future teachers’ readiness
to innovative pedagogical activity.

The this article we analyzed the features of the training of future teachers to innovative
pedagogical activity; identified the possibilities of contextual education application in pedagogical
institutions; considered the survey results of the beginning teachers of secondary and vocational
schools; defined a number of innovative forms, methods and technologies for implementing the
contextual education system thet allow combining educational, quasi professional and educational-
professional activity, such as: design and usage of electronic educational resources, electronic
teaching methods; engaging students into self-educational activity by means of Web services;
fulfillment of individual and group projects based on Web and Blog-quests in which the online
learning in the context of future professional activity takes place. Examples of their development
and usage in educational process are shown.

Keywords: contextual education, innovative pedagogical activity, future teachers, web
quest.

IleBuenko JI. C.

BuHHHIKMI TrOoCyIapCTBeHHbIH MeXaroru4yecKkuii yHuBepcurer uMeHun Muxauiaa
Kouroounckoro, Bunnuna, Ykpauna

IMOJII'OTOBKA BYAYIIUX YUUTEJEA K I/IHHOBAHHOHHOﬁ
HNEJATOT'MYECKOM JESITEJIBHOCTU: KOHTEKCTHBIN ITOJIXO/I

W HHOBaIMOHHBIE NPOLIECCH] B 00pa30BaHUM BOSHUKAJIN B PA3HbIE UICTOPUUECKUE MIEPUOBI U
OIIpCACIIAIN €€ PAa3BUTHUC. Anammnz TCOPCTUYCCKHUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ II0Ka3al,
YTO B HACTOSIILIEE BPEMSI Y YUUTEJIEH BOZHUKAIOT TPYJHOCTU B Mpoliecce pa3pabOTKU U BHEAPEHUS
HMHHOBAIIMOHHBIX TEXHOJIOT I/If/i, BBI60pe Hanbollee ONTHUMAaJIbHBIX neaarortdyeCKkux McEToJ0B U
cpeacts. llInpokoe pacnpocTpaHEeHHE HHHOBALUK MPUBOIUT K U3MEHEHHUIO B CHUCTEME MOJATOTOBKHU
Oynymux TmenaroroB K mpodecCHOHAIBHOM JIeATeNbHOCTH. Benyiiei 3amadeid  BBICIIETO
neaarorut4yeCkoro O6pa30BaHI/I$I ABJIICTCA TIOATOTOBKA YUYHWUTCIIA, KOTOpBIP’I 06J1az[aeT Pa3BUTBIMU
JIMYHOCTHBIMU U HpO(l)eCCI/IOHaJ'IBHBIMI/I KadyeCTBaMu, CIIOCOOHOTO OCYIICCTBJIATD WHHOBAIIMOHHYIO
NneaarorndycCKyro ACATCIIbHOCTD. Pemienue »toit CTparTer HYECKOH 3agauu Tpe6yeT OopraHu3aln
[IeJICHATIPABJICHHOM TMOJATOTOBKH OyAylIuX y4yuTeled K WHHOBAIIMOHHOW TeIarornuecKou
ACATCIIBHOCTU B YCJIOBHUAX CHCTCMBI BBICHICTO IMEAATOTMYCCKOI0 06paSOBaHI/I}I, CHOCO6CTBy5[ ux
NpopEeCCHOHAIBHOMY Y JIMYHOCTHOMY CTAHOBJICHHIO, (DOPMUPOBAHUIO HHHOBAIMOHHOTO
IIOTEHIHAaJla U I/IHHOBEILIPIOHHOIZ KYJbTYPBI.

B cBs3u ¢ 3TUM BO3HUKAET HEOOXOAMMOCTh TOHUCKA TMOAXOJOB K OOYyYEeHHIO,
OPHUCHTHPOBAHHBIC Ha 6yz1ymee COACPIKAHUC HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH. Ha nam B3TJI41,
9TUM TpeOOBaHUSIM B TIOJHOM MeEpe OTBEYAeT KOHTEKCTHBIA TMOJX0J, O00eCIeUnBAIOIIHNI
MOoCJICHOBATCIIbHOC, HCIIPCPBIBHOC MW CHCTCMATHYCCKOC (bOpMI/IpOBaHI/IC TOTOBHOCTHU 6yIlyIJ_II/IX
y4YUTENEH K MHHOBAIMOHHOM NEJarornueckom AesATeIbHOCTH.

B cratbe IMPpOaHAJIN3UPOBAHBI 0COOEHHOCTH IIOATOTOBKH 6y,[IyH_II/IX y‘-IHTCJICﬁ K
I/IHHOB&HHOHHOf/i H@}I&FOFI/I'—ICCKOIZ JACATCIBbHOCTH MW ONPEACICHbBI BO3MOXHOCTH TMPUMCHCHUA
KOHTEKCTHOT'O 06y‘-ICHI/I$I B NCAArorvdycCKux BYy3ax; PpaCcCMOTPCHBI pPE3YJbTATBI OIPOCa
HAYUHAOIITUX y‘IHTeHCfI IIKOJI U HpO(l)eCCI/IOHaJ'II)HO-TCXHI/I‘—IGCKI/IX 3aBe)1eH1/1171 U BBIJCICH PpAO
HMHHOBAaIIMOHHBIX (I)OpM, METOAOB H TEeXHOJOTuH g peaiM3aliluid  CUCTEMbI KOHTCKCTHOTO
oOyueHus1, MO3BOJISIFOIINE COBMECTUTh Yy4eOHYI0, KBazuipodecuny u yueOHO-TpodecCHOHaIbHON
ACATCIIBHOCTH, a4 HMMCHHO: pa3pa60TKa, HAIMOJIHCHUC M HUCIIOJIB30BAHUC IJJICKTPOHHBIX y‘{C6HLIX
PECYpCOB, DJIEKTPOHHBIX y4EOHO-METOJWYECKUX KOMILUIEKCOB, TIPHBJICUEHHUE CTYACHTOB K
CaMOCTOSITENIbHOW 00pa3oBaTEeIbHON JIEATENIBHOCTH CpelIcTBaMu BeO-cepBHCOB; BBIIOJHEHHE
WHIWBHIYAIBHBIX W TPYIIOBBIX MPOEKTOB Ha OCHOBE BeO-kBecToB M BIilOr-KBeCTOB B KOTOPBIX
OCYILLIECTBISICTCS MHTEPAaKTUBHOE OOydeHHE B KOHTEKCTe Oyaymeld mnpodeccrnoHalbHON
nesaTenbHOCTH. [IpuBeneHsl TpUMEpbl WX pa3padOTKM M HMCIOJIb30BAaHUS B 00pa30BaTEIBHOM
IpoLECCe.

KiaroueBble cJIoBa: KOHTEKCTHOEC o6yqu1/1e, WHHOBAIITMOHHAaA negarornyeckas
JesTeIbHOCTb, OYAyIlUEe YUUTEINs, BeO-KBECT.
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AHOTAIII/
SUMMARY/

AHHOTALIUU

I'aes €.0., Magjiunina /1.

HanionanbHuii aBianiiinuii ynisepcurer, KuiB, Ykpaina

IHAPAMETPUYHA TPOAHIA — IPEAMET MATEMATHUKU, ITIPOTPAMYBAHHJI,
ECTETHUKMU.

3a momomororo MATLAB nemoHCTpyrOThCS pi3HOMAaHITHI IapamMeTpUyHi KpUBi 3 ciMelcTBa
"Tlapamerpuuna Tposinna" (Rhodonea), mo xapakrtepusyerbesi yotupma koedimientamu. Crtarts
Ma€ Ha MeTl 3alliKaBUTH Y4YHS, CIOHYKAaTd HOro [0 BHBYEHHSA MapaMETPUYHUX KPHUBHX.
[TpoBOIUTHCS eKCIEPUMEHTAIBHO-TpadiuHe TOCTIKEHHS SK BIUIMBAIOTH 3HAUYCHHS KOE(IIiEHTIB
Ha GopMy KpHBOIi 1 ii mepioa. 3MiHa B yaci OJHOTO 3 MapaMeTpiB KPUBOi CTBOPIOE e(PeKT aHiMaIlii.
Pi3ni BapianTu 3a0apBieHHS KPUBOi 30UIBIIYIOTH €CTETHMYHHMH BIUIMB pe3ynbraTy. Ha mimcrasi
ornucaHoro mpomnonyerscsi kpacuBa MATLAB-mporpama, mo no3Bosisge "rpatu" 3 KpUBHMH Ha
eKpaHi KOMI'IOTepa 1 JEMOHCTPYE TUBOBHIKHI BJIIACTHBOCTI CiMeWCTBa MapaMEeTpUYHUX (QYHKITIH
"TpostHma" 3aleXHO BijJ 3HAYCHb 1 CITIBBIIHOIICHHS iX KOCQIII€HTIB. YUHUTEISIM BOHA JO3BOJIUTH
3aXOMUTH YyYHIB LUM JOJAaTKOBHM HE-IIKUIBHUM MaTepiaioM. YUHSM — MO00a4uTH Kpacy
MaTEeMaTHKU W OTpUMATH JOAATKOBI 3HaHHS Mpo mapamerpuuHi ¢yHkmii. Kpim Toro, mporpama
PO3TISIIAETBCS SIK MIPUKJIIAJ BIPAB 3 KypCy alrOpUTMIi3allii i MporpaMyBaHHs, IIJIKOM JOCTYITHUX
Cy4yaCHHM IIKOJSpaM. 3amporOHOBaHI BapiaHTH aHIMalii KPUBUX TaKOX MOXYTb CIY>KUTH
BITPaBaMU SIK JIJISI MATEMAaTHKH, TaK 1 JUIsI TPOTpaMyBaHHS.

Kurouosi cioBa: nporpamysanus, MATLAB, napamerpuuna QyHKIis, aHIMAaILis.

Yevgeny Gayev., Daria Malinina

National Aviation University, Kyiv, Ukraine

PARAMETRIC ROSE AS A SUBJECT OF MATHEMATICS, PROGRAMMING,
AESTHETICS.

By using MATLAB we demonstrate a variety of parametric curves of the family "Parametric
Rose" (Rhodonea), characterized by four factors. The article is intended to encourage students to
study the parametric curves. The values of coefficients affect the shape of the curve and its period.
Changes with time one of the curve parameters makes the effect of animation. Different versions of
coloring the curve increase the aesthetic impact on results. A beautiful MATLAB-program with
Graphical User Interface (GUI) is suggested. It allows students to "play” with the curves on the
computer screen and demonstrates amazing properties of the "Rose" parametric family depending
on the values and the ratio of their coefficients. It may allow and teachers to inspire students by
exploring these additional non-school materials. Students can see the beauty of mathematics and
gain additional knowledge about parametric functions. From another side, the program provides an
exercise example of algorithms and programming accessible for modern students. Animation of
curves proposed can also serve as exercises both for mathematics and programming.

Keywords: programming, MATLAB, parametric function, animation.

I'aes E. A., Maannuna /1.

HauunoHnanbHbI aBUAIIMOHHBINA YHUBepcuTeT, Kues, Ykpanna

IHAPAMETPUYECKAS PO3A - MNPEIMET MATEMATHKNQ,
IMPOI'PAMMMPOBAHMUS, SCTETUKHA

C nomompio MATLAB nemoHcTpupyroTcs pazHooOpa3Hble MapaMeTpUUeCKUe KpPUBBIE U3
CEeMENCTBA "ITapameTpuueckas Poza" (Rhodonea), XapaKkTepU3yeMoro YETBIPbMS
kodpuurenTamu. CTaTbss UMEET LENbIO 3aMHTEPECOBATh YUaIIErocs, MOOYAUTh €ro K U3yUeHHIO
napaMeTpUueckuX KpUBBIX. [IpoBOIMTCS 3KCHEpUMEHTANIbHO-TpaUUYecKoe HCCIeI0OBaHUE Kak
BIMSIIOT 3Ha4eHUs Kod(dduumeHtoB Ha ¢opmy KpuBoW M ee mepuoi. M3MmeHeHHe BO BpEMEHHU
OJIHOTO M3 ITapaMeTpOB KpUBOH co3naeT 3QdexT anumaruu. Paznuunbsie BapuaHThl OKPaCKH KPUBOH
YBEJIMUUBAIOT 3CTETUYECKOE BO3ZACHCTBHE pe3yibTaTa. Ha OCHOBaHMM ONMCAaHHOTO IpeaIaraercs
kpacuBass MATLAB-niporpamMma, mo3Bossitomas "urpate’ ¢ KpUBBIMH Ha JKpaHE KOMITbIOTEpa W
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JEMOHCTPUpPYIOIIAasl YAUBUTEIbHBIC CBOMCTBA ceMeicTBa mapameTpuueckux ¢yHkiui "Poza" B
3aBHCHMOCTH OT 3HAQYCHUU M COOTHOIICHUS X KOAIPQPHUIIUEHTOB. YUUTEISIM OHA MO3BOJIHUT yBIICYb
yyYaluxcss 3TUM JOMOJHUTEIbHBIM HEUIKOJbHBIM MaTepualioM. YUEHUKaM — YBUIETb KpacoTy
MaTEMAaTHKU U TOJYYHUTh JOMOJHUTEIBHBIC 3HaHUS O Mapamerpudecknx QyHkmusx. Kpome Toro,
porpaMMa paccMaTpUBaeTcss Kak NpUMEp YHPOKHEHHH MO Kypcy ajroOpuTMU3AlNU U
MIPOrpaMMHUPOBAHUs, BIOJHE JOCTYIHBIX COBPEMEHHBIM MIKOJbHUKAM. [IpeasioxkeHHbIe BapuaHThI
aHUMAIlMM KPUBBIX MOTYT CIYKUThb VIPAXXKHEHUSIMU Kak JUIsl MaTeMaTUKHU, TaKk U s
MIPOrpaMMHUPOBaHUSL.
KuroueBnbie cioBa: nporpammupoBanne, MATLAB, napamerpuueckas ¢yHKIHsI, aHUMAITHS.

Hopomenko 1O. O., Tuxonosa T. B., Ocina JI. B.

HanionanbHuii aBianiiinuii ynisepcurer, KuiB, Ykpaina

JUJAKTUYHE KOHCTPYIOBAHHA IH®OPMAUIMHO-TEXHOJIOITYHUX
HABYAJIBHUX JUCHUILUIIH Y CHCTEMI TPO®ECIMHOI HIITOTOBKH
MAMBYTHbLOI'O APXITEKTOPA

MeToro cTaTTi € Mpe3eHTalliss TEXHOJOrii AWIAKTHYHOTrO KOHCTpyroBaHHsS [T-mucruruiia
npodeciiHol MIArOTOBKM MaiOyTHIX apXiTeKTOpiB Ha OCHOBI KOMIIETEHTHICHOTO MiJXOAy Ta
METOAMKHN HaBYaHHS MPOyKTUBHO-TEXHOJIOT1YHOI AisITHHOCTI.

JlunakTuuHe KOHCTPYIOBAHHA 1H(QOPMAIIITHO-TEXHOJOTTYHUX AUCLIMILUIIH — 1€ TeXHOJIOT14Ha
ISUTBHICTh BUKJIAJa4a 3 TPOEKTYBaHHSA, pO3pOoOKM Ta peamizamii y HaBYAIBHOMY IIPOIECi
e(pEeKTHUBHOI  PE3yJbTATOCHPSAMOBAHOI  AMJAKTUYHOI CHUCTEMHM HaBYaHHS  1HQOpMALIHHUX
TexHoJorii. [lpomec IUIAKTHYHOTO KOHCTPYIOBAHHS CKIIAMAETBCS 3 TPHOX CTAMil: CTamis
BU3HAYEHHs LIJIel HaBYaHHS Ta MPOEKTYBAHHS 3MICTY AUCLUIUIIHY; CTalisl po3pOOKU TUAAKTUYHOT
CUCTEMHM JUCLUIUIIHU; CTa/llsl TUAAKTUYHOTO aHalli3y Ta KOPUT'YBAaHHS 3MICTY IUCLUILIIHHU.

Armpobarisi  TEXHOJOT1i  JUAAKTUYHOTO  KOHCTPYIOBaHHA HaBuanbHOi [T-mucumrumiam
PO3MIISIHYTa Ha MpUKIaal AUcHUILTiHN «[HQopMaTHKa Ta OCHOBU KOMIT FOTEPHOI'O MOJIEIIIOBAHHS»,
sKa BMKJIAQJAEThCS JUIsl CTYIEHTIB Taiy3l 3HaHb 19 "ApxiTekTypa Ta OyAiBHUITBO" Hampsamy
niaroroBku 191 "Apxirektypa Tta MicToOyayBanHs" y HarioHansHOMY aBiallifHOMY YHIBEpCHTETI.
Pesynbratu anpobarniii TeXHONOTIl TUAAKTHYHOTO KOHCTpYIoBaHHA I[T-mucuuiuiin y HaB4aJbHOMY
mporeci JalTh 3MOTY 3poOUTH OOrpyHTOBaHM BHCHOBOK NP0 MIJBUIIEHHS SKOCTI Ta
e(eKTUBHOCTI HaBYaHHsI 1HPOPMAIIHHUX TEXHOJIOr1 MallOyTHIX apXITEKTOPiB, IOMITHE 3pOCTaHHS
piBHA iXHBOT (haxoBO-1HHOPMATHUHOI KOMITETEHTHOCTI. [ToanbmMy HanpsIMKaMy JTOCTIKEHHS €
OOTpYHTYBaHHSI Ta PO3pOOKa TEXHOJIOTIM MIarHOCTUKH Ta (POPMATBLHOTO OIlIHIOBAHHS PIBHS
(baxoBo-iH(HOPMATUYHOI KOMIIETEHTHOCTI MaiOyTHIX apXiTEKTOPIB HAa OCHOBI KOMIIETEHTHICHHX
3aj1a4 MpodeciifHOro CpsMyBaHHSI.

KuarouoBi cioBa: iHdopMmaliiiHO-TeXHONOrYHA MIArOTOBKA apXiTeKTopa; i1H(opMariitHo-
TEXHOJIOTIYHA HaBYallbHAa JAMCLUMIUIIHA; JAWJAKTUYHE KOHCTPYIOBAaHHS;, (axoBo-iHpopmaTuyHa
KOMIIETEHTHICTh; podeciiiHa MmiAroToBka MailOyTHbOT0 apXiTEeKTOpa.

Jurij Doroshenko, Tetjana Tykhonova., Ljudmyla Osipa

National Aviation University, Kyjiv, Ukraine

DIDACTIC CONSTRUCTING OF INFORMATION-TECHNOLOGY DISCIPLINES
IN THE SYSTEM OF TRAINING FUTURE ARCHITECTS

The goal of this article is the presentation of didactic technology for constructing IT-disciplines
for future architects in the professional training. Technology is based on competency approach and
training methods of productive-technological activities.

Didactic constructing of IT-discipline is a technological teacher’s activity for design,
development and implementation in educational process the effective result-oriented didactic
training system of information technology. The process of IT-discipline didactic constructing
consists of three stages: the stage of setting goals and designing learning content; the stage of
development IT-discipline’s didactic system; the stage of didactic analysis and content adjustment
of IT discipline.
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Approbation the technology of didactic constructing for IT discipline is considered on an
example of discipline " Informatics and computer modeling basics", which is taught to students
training direction 191 " Architecture and town planning™ in National Aviation University. Results of
aprobation technology of didactic constructing IT disciplines in the educational process NAU show
that the quality and effectiveness of teaching information technology of future architects are
improved, level of their information competence is increased. Further directions of research are
studies and the development of the technologies of diagnostic and the formal evaluation of the level
of professional-informational competence of the future architects on the basis of competency tasks
of professional orientation.

Keywords: information-technological training of the architect; information-technology
academic discipline; didactic constructing; information-professional competence; training of future
architects.

Hopomenko 0. A., Tuxonosa T. B., Ocuna JI. B.

HaumnoHanbHbIN aBHALMOHHBIN YHUBepcuTeT, Kues, Ykpanna

JUJAKTUYECKOE KOHCTPYUPOBAHUE HNHOOPMAIIMOHHO-
TEXHOJOI'MYECKUX YYEBHbIX JUCHUITIIUH B CUCTEME
MNPO®ECCHUOHAJBHOM NOAI'OTOBKU BYAYHWEI'O APXUTEKTOPA

Llenbto cTaTby sABISETCA MPE3CHTALMsI TEXHOJIOTMU JUAAKTUYECKOro KOHcTpyupoBaHus WUT-
JUCHMIUIMH ~ NPOQECCHOHAIbHOW  MOATOTOBKM  OyQylUX  apXUTEKTOPOB  Ha  OCHOBE
KOMIIETEHTHOCTHOTO  IMOJXOAa M  METOAMKM  OOy4YyeHHMs  HIpPOAYKTHUBHO-TEXHOJOTHMUECKOU
JeSITEIbHOCTH.

JIMIaKTHYeCKOe KOHCTPYHpOBaHUE HH(DOPMALMOHHO-TEXHOJOTHYECKUX TUCHMIUIMH - 3TO
TEXHOJIOTHYECKasl IeATEIbHOCTD MIPENoaBaTeis [0 IPOEKTUPOBAHNUIO, pa3paboTKe U peaanu3aluu B
yuyeOHOM mpouecce 3((HEeKTUBHOW pe3yabTaTUBHO-HANPABICHHOW JUIAKTUYECKOH CHCTEMBI
o0y4yeHHs MH()OPMALMOHHBIX TexHoJorui. Ilpouecc AUIaKTHYECKOr0 KOHCTPYMPOBAHHUS COCTOUT
U3 TpexX CTaauil: cTagusi olpelaeieHus] Leied oO0ydeHHs U NPOEKTUPOBAHUS COJEpKAHUSA
JUCLUIUIMHBL, CTaaus pa3pabOTKH TUAAKTUYECKON CUCTEMBI AUCHUILTUHBI; CTaUsl TUAAKTUYECKOTO
aHaJIn3a U KOPPEKTUPOBAHMSI COACPKAHUSI TUCIUIUINHBI.

AnpoGarusi TEXHOJOTMH JMJIAKTUYECKOTO KOHCTpyHpoBaHusi y4yeOHoM WT-aucuuminHbl
paccMoTpeHa Ha npumepe aucuuiuinHbl  «MH(popMatuka M OCHOBBI  KOMIIBIOTEPHOIO
MOJIETIMPOBAHUA», KOTOpas MIpenojaercs Uil CTyAeHTOB crnenuanbHoctu 191 "Apxurektypa u
rpagocTpouTenbeTBo” obnactu 3HaHuM 19 "Apxurektypa u crpourtenscTBo" B HarumonaabHOM
aBHALlUOHHOM  yHUBepcuTeTe. Pe3ynbrarel  ampobamuyM — TEXHOJOTMH  JUJIAKTHYECKOTO
KoHCTpyupoBaHuss WUT-aucuunianH B y4eOHOM IHpOIECCEe IMO3BOJSIOT CcIeNaTh OOOCHOBAaHHBIN
BBIBOJI O TMOBBIIMIEHUH KayecTBa M A(PPEKTUBHOCTH OOyueHUs HWH(GOPMAIMOHHBIX TEXHOJIOTMH
OyAyUIMX apXUTEKTOPOB, 3aMETHOM pOCTE€ YPOBHA HX MpodeccHoHaIbHO-UHPOPMATHIECKON
KOMIIETEHTHOCTH. JlanbHelIine HampaBlieHHs HCClIeloBaHUS - OOOCHOBaHME U pa3paboTKa
TEXHOJIOTUM  TUAarHOCTUKM H  (OpMaJbHOTO  OIEHUBAaHUS  YpPOBHA  MpodeccuoHanbHO-
MH(POPMATUYECKON KOMIIETEHTHOCTH OYIyIIINX apXUTEKTOPOB HA OCHOBE KOMIIETEHTHOCTHBIX 33]a4
po¢eCCHOHATILHON HANPABIEHHOCTH.

KiroueBble  cioBa:  MHPOPMALMOHHO-TEXHOJOTHYECKAsh  IMOJATOTOBKA  apXHUTEKTOPA;
MH(OPMALIMOHHO-TEXHOJIOTUYECKass ydyeOHas AUCUUIUIMHA;, JUJAKTUYECKOe KOHCTPYHMPOBAHUE;
npodeccuoHaTbHO-MH(POPMaTHUECKasi ~ KOMIIETEHTHOCTb,  Npo(deccHoHalbHas  MOATOTOBKA
OyIyIIero apxXuTeKTopa.
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Kyumnip B. A.

KipoBorpagcbkuii  aep:kaBHuil  menaroriynuii  yHiBepcurer im. B. BunHHnuenka,
KipoBorpaa, Ykpaina

MATEMATHUYHE MOJAEJIOBAHHS ITPU KOHCTPYIOBAHHI PIBHSIHb, IO
MICTATHh HEBIJIOMY IIIJI 3HAKOM MOAYJSA 3 BUKOPUCTAHHSAM MAPLE-
TEXHOJIOT'Ti

Ha ocHOBi MaTeMaTH4HOr0 MOJEIOBAHHS CTBOPIOETHCS TEXHOJIOT1SI KOHCTPYIOBAHHS PIBHSHB 1
HEpIBHOCTEH, IO MICTATh HEBIIOMY TiJ 3HAKOM MOAYJs. PO3rismaroThess Taki OCHOBHI eTaru
3a/1a4l KOHCTPYIOBaHHS PIBHSIHB, IO MICTATh HEBiOMY Imij 3HakoM moayssi: 1) [TocTtaHoBka 3amayi
(BU3HAYCHHSI BUY MATEMAaTUYHOTO 00’ €KTY Ta MOT0 BIACTUBOCTEH, HANIPUKIIA], BA3HAYCHHS BHUIY 1
BJIACTMBOCTEH pIBHSAHHS; 2) CTBOPEHHSI YW BIALIYKaHHS HAYKOBOTO IMiJXOMy IIOJI0 CTBOPEHHSA
MaTeMaTHYHOI MO, HampuKiaja, y BHUDIAAL iAei; 3) cTBOpeHHS MaTreMaTW4yHOi Mojeni, ii
JNOCTIDKEHHsT W KOperyBaHHs; 4) CTBOPEHHS 4YHM BIAUIYKaHHS HAYKOBOTO MiJXOAy IIOJ0
PO3B’A3yBaHHS MaTEMaTHYHOI MOJENi 1 CTBOPEHHS Ha OCHOBI HAayKOBOTO MiAXOIy CIIOCO0Y
PO3B’sI3yBaHHS MaTEeMaTHUYHOI MOJIENI; 5) CTBOPEHHS Ha OCHOBI CIIOCOOY alrOpuTMy pO3B’SI3yBaHHS
MaTeMaTHYHOI MoJieni; 6) CTBOPEHHS BIAMOBIIHO alTOPUTMY IPOTpaMy Ha MEBHIN aaropuTMidHIN
MOBI peadizauii anroputmy (y Hac Maple]); 7) HanaromxeHHsl IporpaMu 1 BUKOHAHHS Mporpamu; 8)
aHaJi3 OTPUMAaHMUX PE3yJbTATIB 1 IX TPaHCIAIIS HAa YMOBY 3ajadi. 3ayBaXHMMO, IO Ha KOKHOMY
eTami MOXKJIUBI CHTYyaIlii HEOOXiTHOTO KOpEeryBaHHS, TOJAlI MOTPIOHO MOBepTaTUCA A0 MOIMEpeIHiX
eTariB i BHOCUTH B HUX KOPEKTHBH. JOCTIKYIOTBCS Pi3HI BUIMAJKH TAKUX PIBHSIHB 3 OIVIAAY Ha
KUIBKICTh PO3B’SI3KiB: PIBHSHHS Ma€ TPH PO3B’A3KH, JIBa, OJAUH, KOJHOro, Oe3miu. bynyroTscs
BIJIMOBIAHI MaTeMaTW4Hi MOJEeNi, KOTpl TOTIM JOCHIKYIOTBCS 1 PO3B’s3y0Thes. [lpu
pO3B’sI3yBaHHI MaTeMaTUYHUX MOJEJeH y BUIJISAI CHUCTEM pPIBHSIHb 1 HEPIBHOCTEH TI'POMI3JIKI
MEPETBOPEHHS ¥ OOYHCIIEHHS BUKOHYIOThCS B Maple-TeXHoJorii, 1Mo 3Ha4HO MOKPAIIHIO SKICTh
TaKuX TIEPETBOPEHb, 30€perjo 3HAYHUA Yac Ta JO3BOJIMJIO BHKOHYBaTH KOMIT FOTEpHI
eKCIepuMeHTH 0e3 3HAaYHMX 3ycuiib. CTBOpEHUH alropuTM i mporpama 3a OTPUMAaHUM CIIOCOOOM
KOHCTPYIOBaHHSI OTPUMYBATH JIOCTaTHIO KUIBKICTh OJHOTHUITHUX BapiaHTIB 3aBJaHb 3 BIAMOBIISIMU
JUIS CTBOPEHHS TECTIB UM 1HAUBIAyaTbHUX 3aB/IaHb.

KutouoBi cJjoBa: PiBHAHHS, HEpIBHICTb, MOAYJb, TEXHOJOTIS, MaTeMaTH4YHA MOJECIb,
aJITOPUTM, TIpOTpama.

Vasil Kushnir

Kirovohrad Volodymyr Vynnychenko State Pedagogical University, Kirovohrad, Ukraine

MATHEMATICAL MODELING IN DESIGNING EQUATIONS CONTAINING
UNKNOWN QUANTITY UNDER THE SIGN OF MODULE WITH MAPLE-
TECHNOLOGIES

The technology of designing equations and inequalities containing unknown quantity under the
sign of module based on mathematical modeling is established. We consider the following key steps
of constructing equations containing unknown under the sign of module: 1) Statement of a problem
(finding the type of mathematical object and its properties, such as the type and properties of the
equation, 2) creating or finding a scientific approach to create a mathematical model, for example in
the form of ideas; 3) creation of mathematical model it’s research and adjustments; 4) creation or
finding a scientific approach to solve the mathematical model and the creation of a scientific
approach based on the method of solving mathematical model; 5) creation of algorithm based on the
method for solving mathematical model; 6) creation of algorithm program according to specific
algorithmic language of the algorithm (we have Maple); 7) adjustment of the program and the
program execution; 8) analysis of the results and their broadcast on the problem. Note that at every
stage there are situations of necessary adjustments, then you should go back to the previous steps
and make adjustments to them. The different cases of equations, the number of solutions are
investigated: equation has three, two, one, none, plenty solutions. The appropriate mathematical
models are constructed which are then investigated and resolved. When solving mathematical
models in the form of equations and inequalities bulky conversion and calculations are performed in
Maple-technology, which significantly improved the quality of such changes, retained considerable
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time and allowed the computer to perform experiments without much effort. Established algorithm
and program according to the designed method allow to get enough of similar tasks with answers
options to create tests or individual tasks.

Keywords: the equations, inequalities, module, technology, mathematical model, algorithm,

program.

Kymnup B. A.

KupoBorpajackuii rocyjapcTBeHHbIN nexarorn4eckuii yaupepcurer uM. B. BunHHu4enko,
Kuposorpan, Ykpauna

MATEMATUYECKOE MOJIEJIUPOBAHUE TIPU KOHCTPYUPOBAHUU
YPABHEHMUM, COAEPXKAIIUX HEM3BECTHYIO 11O 3HAKOM MOIVJiA, C
HUCIMOJb30BAHUEM MALE-TEXHOJIOI' MU

Ha ocHoBaHmu MaTeMaTHYECKOTO MOZICIIMPOBAHUA CO3AACTCA TCXHOJIOTHA KOHCTPYHUPOBAHUA
ypaBHeHI/Iﬁ U HEPABCHCTB, COACPIKAINX HCU3BCCTHYHO IIOJ 3HAKOM MOAYJIA. PaCCManI/IBaIOTC}I
TakM€ OCHOBHBIE OJTalbl KOHCTpYHMpOBaHUS Takux ypaBHeHuil: 1) IlocraHoBka 3amaun
KOHCTPYUPOBAHU A ypaBHeHI/Iﬁ OIMPEACIICHHOI'O0 BHJA, COACPIKAIIHUX HCU3BCCTHYIO II0J 3HAKOM
MOOYJIA; 2) CO3aaHNEC WUJIM OTBICKAHMUC HAYYHOI'O MMoAXxoJa AJid CO3JaHHU MaTeMaTHYECKOUI MOJCIIN,
HallpuMep, B BHUAC HJCH; 3) CO3JaHUC MaTeMaTH4YeCcKOM MOACIN B BHUAC HEJINHEHHON CUCTEMBI
YpaBHEHUI U HEPABEHCTB, €€ MCCIIEA0BaHNE U KOPPEKLMs; 4) CO3AaHNE WIN OTHICKAHUE Hay4YHOTO
noaxoJda i PCHICHHA MaTeMaTHYeCKOM MOACIN U CO34aHUEC Ha €TI0 OCHOBC croco0a peLICHUA
MaTeMaTU4eCcKOW Mojienu (HEeJIMHEHHON CHUCTEeMbl ypaBHEHUW M HEPABEHCTB); 5) pa3paboTka Ha
OCHOBE croco0da aJIropuTMa pCuICHUA MaTeMaTUYECKOH MOACIN, 6) COOTBCTCTBCHHO AJITOPUTMY
pa3paboTka ImporpaMMbl Ha ONPEICICHHOM aJlrOpuTMHUYECKOM s3bike(y Hac Maple); 7) ormaaka
IIporpaMmbl U €€ BBIIIOJIHCHHUC, 8) AHAJIN3 ITOJTYYCHHBIX PE3YJIbTATOB U UX TPAHCIISINHNA Ha YCJIOBUA
3amaun. Ha kaxxnoMm sTame BO3MOXHBI CHUTyallMM HEOOXOAMMON KOPPEKLHMH, TOIr/Aa HYKHO
BO3BpallaThCAd A0 NPCABIAYIIHUX 3TAllOB U BHOCHUTH B HUX KOPPCKTHBHI. I/ICCJ'IGI[YIOTCH Pa3INYHBIC
CJIydau TaKux ypaBHeHI/Iﬁ B COOTBETCTBUHU C KOJITMYECTBOM peH_IeHI/Iﬁ YpaBHCHUSA: YPABHCHUC UMCCT
TPU pEIICHHs, /Ba, OJHO, HH OJHOTO, OECKOHEYHOE€ MHOXECTBO. CTPOSITCS COOTBETCTBYIOIINE
MAaTEeMaTUYICCKHUE MOACIN C TOCICAYHOIIHUM HUX HUCCICAOBAHHUEM H PCIICHHCM. HpI/I peuicHun
MaTEMATHYCCKUX MO)IGJ'IGI\/'I B BHJC HEJIMHEWHBIX CHUCTEM ypaBHeHHfI N HCPABCHCTB I'POMO3AKHEC
Hp606p3.30BaHI/I}I N BBIYHUCICHHUA  BBIIIOJHAINCH B Maple-TeXHOHOFI/II/I, 49TO MPHUBCIO K
3HAYUTEJILHOMY YJIYUYIIEHUIO KauecTBO TaKHUX NMPeoOpa3oBaHMM, COKOHOMMUIIO BPEMS U MO3BOJIUIIO
BBIIIOJIHATE  IIPpU H606XO,[[I/IMOCTI/I KOMITBIOTCPHBIC  SKCIICPUMCHTBI 0e3  0CcoOBIX YCHHHﬁ.
COOTBETCTBEHHO CMOCO0Yy KOHCTPYMPOBAaHUSI YpPaBHEHWW C HEM3BECTHOM TOJI 3HAKOM MOMIYJIsS
CO3daHbl AJITOPHUTM U IIporpamMma MOJYUCHUA JOCTATOYHOT'O KOJIHNYCECTBA BAPUAHTOB OJHOTUITHBIX
SaHaHHﬁ, qTo HGO6XO}II/IMO IIpU CO3JaHUH TECTOB UJIN HHIAUBHUIYAJIbHOM O6y‘-IeHI/II/I.

KuroueBnle c10Ba: YpaBHCHHe, HEPaBCHCTBO, MOAYJIb, TCXHOJIOT U, MATCMATUYCCKasA MOJCIIb,
aJrOPUTM, IIpOorpamMmMma.

Bbeskopogaiina JI. B.

3anopizbKuii HANIOHAJLHUI YHIBEPCHTET, 3alIOPIKIKA, YKpaiHa

CUCTEMHA MOJIEJIb TPO®ECIMHOI MIATOTOBKA MAUBYTHIX ®AXIBIIIB
3 TYPU3MO3HABCTBA TA AJITOPUTM Ii MPOJAYKTUBHOI'O 3ACTOCYBAHHA 1
MPOT'HO30BAHOI'O PO3BUTKY Y BULLIUX HABUYAJIbHUX 3AKJIAJAX

VY crarTi 3ailiCHEHO TeopeTHYHEe OOTPYHTYBaHHS CUCTEMHOI Mozeli mpodeciiftHol miArOTOBKU
MaiOyTHIX (axiBUIB 13 TypU3MO3HABCTBAa Y BHILMX HABYAJIbHUX 3aKiajgax. ABTOp aHali3ye
OKpeclieHy MpogeciiiHy miAr0TOBKY SK IUTICHY, BITKPUTY, MOOLTIbHY, IHTETpalliiiHy, 6araTopiBHEBY
MeJaroriyHy CHCTEMY. 3’SICOBAHO METOJOJIOTIYHY OCHOBY MpOQeECiiHOl MiArTOTOBKHM MalOyTHIX
¢daxiBLiB 13 TYpPHU3MO3HABCTBA; CXapaKTEPHU30BAHO CHUCTEMHY MOJENb O3HAYECHOI IMiArOTOBKH,
PO3KpHUTO Ti CKIJIaJIOBI, OKPECIEHO CTPYKTYpPY, BU3HAYECHO KOMIUIEKC OpraHi3aIliiHO-TIeAaroriaHuX
YMOB, MOJAHO iX 3MiCT; 3alpONOHOBAHO AJITOPUTM MNPOAYKTHBHOIO BHUKOPHUCTaHHS CHCTEMHOI
Mozen npodeciitHol miAroToBKM MaiOyTHIX (axiBIIB 13 TYpU3MO3HABCTBA y BUIIUX HAaBUYAIHHUX
3aKJIa/1axX; 10/1aHO BUCHOBKH Ta MEPCIEKTUBU NOJANBIINX JTOCTITHUIBKUX HAPSMIB POOOTH.
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KurouoBi ciaoBa: maiiOyTHiN ¢axiBenp 13 TypU3MO3HABCTBA; METOJOJIOTIS;, OpraHi3aliiHoO-
Nearoriydi yMoBu; mpogeciifHa miaroToBKa; CHCTEMHa MO/IeNTb, BHIA OCBITA.

Larisa Beskorovaynaya

Zaporizhzhya National University, Zaporizhzhya, Ukraine

SYSTEM OF MODEL FOR TRAINING FUTURE MASTERS OF TOURISM, AS
WELL AS THE ALGORITHM OF ITS PRODUCTIVE IMPLEMENTATION IN HIGHER
EDUCATION

On the basis of theoretical analysis author substantiates the system model of training future
masters of tourism in higher education. The author found the methodological basis of preparation of
future tourism masters in the field of higher education. In addition, theoretically grounded and
model of the system of training of future masters of tourism, opened its components, a set of
organizational and pedagogical conditions. System model of professional training of future masters
of tourism in higher education, which is considered by us as an open, integrative, multi, mobile,
adequate social requirements and individual needs of students, the educational system contains
components: theoretical, methodological, structural and functional, design and technology,
analytical criterion. The author proved that the model provides the opportunity to reflect, recreate
individual readiness of future masters of tourism with a view to understanding its forecasting
features, operation and further successful implementation in educational practice.The author
researched and proposed algorithm productive use of the system model of training future tourism
masters in the field of higher education. Based on the results of research made a some conclusion.
Further prospective research directions are also provided.

Keywords: future masters of tourism; methodology; organizational and pedagogical
conditions; professional training; system model, higher education.

Beckoposaiinas JI. B.

3anoposkcknii HAMOHAJILHBIN YHUBEPCHUTET, 3all0pokKbe, YKpanHa

CUCTEMHASI MOJIEJIb IMPO®ECCHOHAJIBHON NMOJATIOTOBKH BYAYIINX
CIHHEOUAJIMCTOB 11O TYPUSMOBEJIEHHUIO, AJITOPUTM EE INPOAYKTHUBHOI'O
NPUMEHEHUA WU IMNPOT'HO3UPYEMOI'O PA3ZBUTHUS B BbBICIHINX YYEBHbBIX
3ABEJAEHUAX

B cratbe Ha ocHOBe TCOPCTUUCCKOI'0O aHajlin3a aBTOp pacCMATPUBACT HpO(l)eCCI/IOHaHBHYIO
IMOATOTOBKY 6YILYHII/IX CIICHUAIMCTOB IO TYPHU3MOBCIACHHIO B BBICHIUX y‘~I€6HI>IX 3aBCACHUAX KaK
HCJIOCTHYHO, OTKPBITYIO, M06I/IJ'IbHyIO, HUHTCTPAUOHHYIO, MHOT'OYPOBHCBYHO II€AArOTHMYCCKYHO
cucteMy,  (GYHKIMOHHPOBAaHWE  KOTOPOW  MpeaycMaTpUBaeT  CO3JaHUE  OMpPEIeTIEHHBIX
OpraHnu3alluOHHO-TICAArOTHICCKUX YCHOBHﬁ, HAYyYHO-MCTOAUYCCKOIO U I/IHCI)OpMaI_[I/IOHHOl"O
o0ecrnieueHus, NPOEKTUPOBaHUE 00pa3oBaTeIbHO-UH(OPMALMOHHO-TIPOGECCHOHATBHOW —CpEeIbl.
PaCKpBITa METOAOJIOTNYECKass OCHOBaA HpO(I)CCCI/IOHaHLHOI}'I IIOATOTOBKHN 6y2ly1].lI/IX CIICIaJInucCTOB 110
TYPU3MOBEJICHUIO; TEOPETHYECKH OOOCHOBaHA CHCTEMHAash MOJIETh HCCIIENyeMOM TOJITOTOBKH,
PACKPBITEL €€ COCTAaBJIAOIINUC, BBIABIICHA CTPYKTYpad, OHNPCACIICH KOMIIUJICKC OpPraHU3allMOHHO-
IIeaarorut4yeCKux YCJ'IOBI/II\/'I, MMPEACTABJIICHO UX COACPIKAHUC, MPCATIOKEH AJITOPUTM HPOJAYKTHUBHOI'O
HUCITOJIB30BaHUA ,Z[aHHofI CUCTEMHOH MOACJIN B BBICHIUX y‘{e6HBIX 3aBCACHUAX, CACIaHbl BBIBOAHBI,
OIMPEACIICHBI JIaJIBHefIIHPIe NEPCICKTUBHBIC UCCIICA0OBATCIbCKHUEC HAIIPABJICHUSA.

KunoueBbie cJioBa: 6yIIyI_I_[I/II71 CIICIHNaJINCT 10 TYPU3MOBCIACHUIO; METOOOJIOIUA,
OpraHnu3alluOHHO-TICAArOrut4C€CKrUEC yCIIOBHA, HpO(beCCI/IOHaJ'IBHaﬂ IIoAroToBKa, CUCTEMHAA MOJICJIb.

Kpyrauk B.C.

MeJiTonoJabchbKHii AepPKABHUH nexarorivyHui yHiBepcurTer iMeni boraana
XMeabHuIbKOro, MeJiitonosib, Ykpaina

3AJOBOJIEHHS KBAJI®IKAINIMHUX BUMOTI POBOTO/JABIIIB a0
IH>KEHEPIB-IIPOT'PAMICTIB Y IIPOLECI HIIFTOTOBKHU Y BUIIIUX HABUYAJIbBHUX
3AKJIAJAX

VY crarTi Ha OCHOBI aHami3y MpobieM MNpodeciitHOl MATOTOBKH 1HXEHEPIB-TIPOTPAMICTIB Y
BUIMX HABYAIHHUX 3aKIaJax IMOKa3aHO, M0 3MICT HABYAILHUX IUIAHIB MiATOTOBKHU IHXEHEPIiB-
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MPOrpamicCTiB 32 OCHOBHMMH [T-CHEIiagpbHOCTSIMH y BHINUX HABYAIBHUX 3aKjiIajax y LUIOMY
BIJIMTOBiJa€ BUMOTaM JI0 HUX, SIKi BUCYBAIOThCSI HA PHHKY ITPAIli.

KoHcraryeThes, M0 HUHI Ha PUHKY BaKaHCIM CHOCTEpIraloThCs TMEBHI 3MIHM HE TUIBKH Yy
3pOCTaHHI MOTpeOu y crerianicrax y ramysi IT, ame W Takox i y BUMOrax, I0 CTaBISTHCS IO
MaiOyTHIX criemiamictiB. Ha myMKy HayKoOBIIIB, HUHI HaMITHBCS PO3PUB MK PIBHEM OYiKYBaHHS
poOOTONABIIB 1 piBHEM OCBITM BUIYCKHUKIB IT-crneniaabHOCTEW By3iB. Y 3B'SI3KY 3 HaA3BUYaHHO
mBUAKUMU Temnamu po3BUTKY IT Bke 10 MOMEHTY 3aKkiHUEHHS HaBYaHHS 3HAaHHS CTYJICHTIB
MOKYTb 3aCTapiBaTH. MIeThCsl PO KOMIUIEKC KOMIICTEHTHOCTEH, 1110 HAJa€ BHII MPH ITiATOTOBIH
(daxiBiB 114 iX 3aTpeOyBaHOCTI Ta KOHKYPEHTOCITPOMOXKHOCTI Ha pPUHKY Iparli.

Pa3oM i3 TUM TpakTHUYHA MiJrOTOBKA CTYJEHTIB HE TMOBHOIO MipOIO BIAMOBITAE Cy4aCHOMY
cTaHy iHpopMamiiiHuX TexHojorid. Yepe3 1me HEoOXiTHO 3a0E3MEYUTH OHOBJICHHS 3MICTY
HABYAIILHUX JUCIUIUTIH 3 METOIO 3a0€3MeYCHHS SKICHOI MiArOTOBKHU (haXiBIIiB.

KurouoBi cioBa: Buma mnpodeciiiHa OCBiTa; 1HXXEHEP-NPOTpaMicT; BUPOOHWYA TPAKTHKA,
MpaKTUYHA MIiArOTOBKA; KOMIIETEHINI, HAaBYaJIbHI IUCHMIUIIHM, BUMOTH PHHKY A0 iH)KEHEpiB-
MIPOTPaMicCTiB.

Kruhlyk V.S.

Melitopol State Pedagogical University named after Bohdan Khmelnytskyj, Melitopol,
Ukraine

SATISFACTION OF QUALIFICATION REQUIREMENTS OF EMPLOYERS
APPLIED TO SOFTWARE ENGINEERS IN THE PROCESS OF TRAINING AT HIGHER
EDUCATIONAL INSTITUTIONS

In the article, based on the analysis of the problems of the professional training of software
engineers in higher educational institutions, was shown that the contents of the curricula for the
training of software engineers in basic IT specialties in higher education institutions generally meet
the requirements to them at the labor market.

It is stated that at the present time there are certain changes in the job market not only in the
increasing demand for IT professionals but also in the requirements settled for future specialists. To
scientists’ opinion, at present there is a gap between the level of expectation of employers and the
level of education of graduates of IT-specialties of universities. Due to the extremely fast pace of IT
development, already at the end of the studies, students' knowledge may become obsolete. We are
talking about a complex of competencies offered by university during training of specialist for their
relevance and competitiveness at the labor market.

At the same time, the practical training of students does not fully correspond to the current state
of information technology. Therefore, it is necessary to ensure the updating of the contents of the
academic disciplines with the aim of providing quality training of specialists.

Keywords: higher professional education; software engineer; manufacturing practice; practical
training; competencies, training disciplines, market requirements for engineers-programmers.

Kpyrauk B.C.

MenuTonoJbCKUI TroCyIapCTBEHHbIH IeJaroru4eckuii yHuBepcurer uMeHu boragana
XMeabHUUKOro, MeJuTonob, Y KpauHa

YOBJIETBOPEHHUE KBAJIM®UKAILIUMOHHBIX TPEBOBAHUN
PABOTOJATEJIEH K HWHXEHEPAM-IIPOTPAMMUCTAM B TIPOIECCE
MNOAIOTOBKH B BUCHINX YUEBHBIX 3ABEJEHUSAX

B craree Ha ocHOBe aHanmu3a MpoOieM NPOQPecCHOHATbHON IOATOTOBKH HHIKEHEPOB-
MporpaMMiuCTOB B BBICIIHX y‘-Ie6HBIX 3aBCACHUAX IIOKAa3aHO, YTO COACPKAHUC y‘—Ie6HBIX IIJITaHOB
MNOATOTOBKH MHKCHCPOB-IIPOrpaMMUCTOB IO OCHOBHBIM I/IT-CHCI_II/IaJIBHOCTSIM B BBICIIHUX y‘ICGHLIX
3aBe/IEHUSAX B IIEJIOM COOTBETCTBYET TPEOOBAHUSAM K HUM, IPEIbSIBIISIEMbIM Ha PhIHKE TPY/a.

Koncratupyercs, 4To B HacTosiliee BpeMsi Ha PhIHKE BaKaHCUN HaOIONAIOTCS ONpeeiICHHbIE
M3MEHEHUS HE TOJbKO B poOCTe MOTpedHOcTH B crnernuanucrax B obmactu UT, HO Takke u B
TpeOOBaHUAK, MPEABABIIEMBIX K Oynymmum crneunanucram. [lo MHEHMIO YYEHBIX, B HACTOsIIEe
BpeMsI HAMETHJICS Pa3pblB MEXAY YpOBHEM OXXUIaHHS paboTopareneil U ypoBHeM 00Opa3zoBaHUS
BbIMyckHUKOB U T-criennanbHOCTEN BY30B. B CBSA3M ¢ Upe3BbIUaiiHO OBICTPBIMM TEMIIAMH Pa3BUTHUS
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UT yxe K MOMEHTY OKOHYaHUsS OOy4YeHHs 3HAHUS CTYACHTOB MOTYT ycTapeBaTh. Peub uaer o
KOMIIEKCE KOMIIETEHTHOCTEN, KOTOPBIE IIPEIOCTABIIAET BY3 IIPU MOATOTOBKE CIIELIUAIUCTOB ISl UX
BOCTPEOOBAHHOCTH U KOHKYPEHTOCIIOCOOHOCTH Ha PBHIHKE TPYZa.

Bmecre ¢ TeM mpakTHueckas IHOAIOTOBKAa CTYJIEHTOB HE B IIOJHOM MeEpE COOTBETCTBYET
COBPEMEHHOMY COCTOSIHMIO HMH(OpMalMOHHBIX TexHojoruil. [loaromy HeoOXoaumo oOecreunTh
OOHOBJICHHE COAEP)KaHUS YUEOHBIX JUCLUHUIUIMH C HENbI0 00ECIIeYeHNsI KaYeCTBEHHOM MOATOTOBKU
CHEIHAIUCTOB.

KiroueBble cioBa: Bbicimiee mnpodeccuoHaTbHOE 00pa3oBaHME; HHXKEHEP-TIPOTPAMMHUCT;
MIPOM3BOJICTBEHHAs]  IPAKTHUKA; TMPAaKTUYECKash MOArOTOBKA; KOMIIETEHIUH, JAUCLMILIUHBI,
TpeOOBaHUs PHIHKA K HHKCHEPAM-TIPOTPAMMUCTAM.

Jlemyk C. O.

TepHonminibcbKkMii HANIOHAJIBHMI NeJAaroriYyHMi  yHiBepcurer iMeHi Boaoammupa
I'narioka, TepHoninb, Ykpaina

OKPEMI METOJIUYHI ACIIEKTHU IIAT'OTOBKU IT-®AXIBLIB

BaxiuBuM 3aBJaHHAM BHMIUX HABYAJIBHMX 3aKJIadiB € MIJrOTOBKAa KOHKYPEHTO3JIaTHOI'O
npodecioHana, JIOAWHU, IO JETKO BiguyBae ceOe y PHHKOBHX yMOBax Ta iH(opMamiiHOMY
cycninbcTBi. Ilopsia 13 BonmoaiHHAM 1H(QOPMAIIITHO-KOMYHIKAIIHHUMH TEXHOJIOTISIMH HEOOXiTH1
BMIHHS HABYATHCh y TPYIIi, HABUKH POOOTH HAJ| CIIIIBHUMH IPOCKTAMHU.

MeTor0 CTaTTi € MPOJEMOHCTPYBATH MOXJIMBICTh Oprafi3amii HaBuYaldbHOI AisNIBHOCTI
CTY/ICHTIB 31 3MICTOM 1 (OPMOIO pOOOTH, SIKI MOTPEOYIOTHCSI CYJacHOIO Taly33i0 iH(opMaIiHHIX
TEXHOJIOTii. ABTOPOM OMMCAHO OKPEeMi KPOKH IMiIrOTOBKK MaiOyTHIX (axiBiiB, sikux notpedye IT-
cdepa; crermianicTi, AKi BOJOIIIOT CydaCHHM IHCTPYMEHTapieM, pO3yMIIOTh CydacHi MiAXOIU Y
IporpaMmyBaHHi; BMIIOTh MPaLIOBATH Y KOMaH/ll HaJl CHUIBHUM NPOEKTOM Ta JIOCSTaTH pPe3ysbTary.
Po3rnsiHyT0 OCHOBHI i€i 00’€KTHO-OPIEHTOBAHOI'O IPOrPaMyBaHHS, METOJOJOTII0 YIpPaBIiHHSA
MPOEKTaMH JUIsI THYYKOI pO3pOOKH TporpaMHOro 3abe3rmedyeHHs Scrum Ta MOXKIHBOCTI
BUKOPHUCTaHHS CHUCTEM KEpyBaHHsS BEpCISIMH, SK IOTY)KHOTO I1HCTPYMEHTY, IO Ja€ 3MOry
OJTHOYACHO, Oe3 3aBaJl OJTMH OJHOMY, IPOBOJIUTH POOOTY HaJ IPYIIOBUMH ITPOEKTAMH.

Onuc 3OIMCHIOETBCS HAa OCHOBI TNPOBEJNEHHS CHENKypcy s (axiBLiB 3 1H(HOPMATHKH
cnemianbHocTel «lIpukiagna maremarukay, «IHpopmaruka» (i3MKO-MaTeMaTUYHOTO (DAKYIbTETY
(TepHOMiNIBCHKUI HALlIOHAJIBHUN NEAAroriyHuil yHiBepcuteT iMeHi Bonogumupa I'Hatioka). 3mict
MaTepialy pO3IMUPCHWA TaKoX O3HAHOMIICHHSM 3  apxiTekTypHuM mabmonom MVCra
y3arajbHEHHSIM BMiHb POOOTH 3 NMPOrpaMHHUM IHCTpYMEHTapieM, HEOOXiTHUM Il CTBOPEHHS BeO-
npoekTiB. [lpakTHuHuM 3700yTKOM HaBYalbHOI MISJIBHOCTI CTYAEHTIB € po3poOKa COLiaIbHOIo
BEO-TIPOEKTY 3 METOI0 MiJABHILEHHS PiBHSA KYyJIbTYpU CYCHUIBCTBA Ta JOOPO3UUIMBOI aTMochepu
MicTa.

KurouoBi cioBa:iHpopmaniiHO-KOMYHIKaLIiHI TEXHOJIOTIi, NMPOEKT, 00’ €KTHO-OpiEHTOBaHE
nmporpaMmyBaHHs, SCIUM, CUCTEMHU KEpyBaHHS BEPCiSIMHU, TIPOIIEC HABUAHHS.

Svitlana Leshchuk

Ternopil V. Hnatyuk National Pedagogical University, Ternopil, Ukraine

SOME METHODOLOGICAL ASPECTS OF TRAINING IT PROFESSIONALS

The important task of higher educational establishments is preparation of competitive
professional, man that easily feels in market conditions and informative society. Next to possessing
of informatively-communication technologies necessary abilities to study in a group, skills of
prosecution of general projects.

The aim of the article is to show possibility of organization of educational activity of students
with maintenance and form works that is required by modern industry of information technologies.
An author is describe separate steps preparations of future specialists, that is required by a IT-
sphere; specialists that own a modern tool are understood by modern approaches in programming;
able to work in a command above a general project and to arrive at a result. The basic ideas of the
object-oriented programming are considered, methodology of management projects for the flexible
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Scrum and possibilities of the use of control system by versions software development, as a
powerful instrument that gives an opportunity simultaneously, swimmingly to each other, to
conduct the prosecution of group projects.

Description comes true on the basis of realization of the special course for specialists on the
informatics of specialities «Applied mathematics», «Informatics» of physics-mathematics faculty
(Ternopil Volodymyr Hnatyuk National Pedagogical University). The table of contents of material
is extended also by an acquaintance with the architectural template of MVVC and generalization of
abilities of work with a programmatic tool, by a necessity for creation of web-projects. The
practical achievement of educational activity of students is development of social web-project with
the aim of increase of level of culture of society and benevolent atmosphere of city.

Keywords: ICT, project design, object-oriented programming, Scrum, version control systems,
Teaching Process.

Jlemyk C. A.

TepHONMOJBLCKMI HANMOHAJIBHBbIM MNeJATOTHYeCKUil YHUBepCcHUTeT HUMeHM Buagummupa
I'natoka, TepHonmoab, Ykpanna

HEKOTOPBIE METOJINYECKHUE ACIIEKTbI MMOJIOTOBKHAN HUT-
CIHHEHUAJIMCTOB

Baxxnoli 3amaueil BrICIIIMX yu4e€OHBIX 3aBEICHHI SIBIIAECTCS MOATOTOBKA KOHKYPEHTOCTIOCOOHOTO
cricquajamucTra, 4YCJIO0BCKaA, KOTOpBIfI JICTKO  YYBCTBYCT ceba B PBIHOYHBLIX  YCIIOBUAX H
nHbopManMOHHOM ofImecTBe. Hapsny ¢ BiageHneM HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIMA
TEXHOJIOTUAMU H606XOI[I/IMBIG YMCHUS YUYUTBCA B TI'PYIIIIC, HABBIKH paﬁoTH HaZl COBMCECTHBIMHU
IIPOCKTaMHU.

]_IGJILIO CTaTbu ABJICTCA IMMPOACMOHCTPHUPOBATE BO3MOXHOCTb OpraHu3allvin y‘le6H0ﬁ
NeSITEIbHOCTH CTY/IEHTOB C CoJiep>KaHueM U (popmoi paboThl, KOTOpbIe TPEOYIOTCS COBPEMEHHOMN
OTpaciibro HH(i)OpMaHI/IOHHBIX TEXHOJIOTHH. ABTOpOM OIMMCAHO OTACJIBHBIC IIIaru MNOATOTOBKHN
6y,£[y1].[I/IX CIICHUAJIMCTOB, B KOTOPBIX HYXIACTCA I/IT-C(I)epa; CIICHUAIMCTOB, KOTOPLIC O6J'Ia,Z[aIOT
COBPCMCHHBIM HHCTPYMCHTAPUEM, HNOHHUMAIOT COBPECMCHHBLIC INIOAXOALI B IMPOrpaMMHPOBAHUU,
YMECIOT paGOTaTL B KOMaHJAC Haxqg O6II_II/IM IMPOCKTOM H JOCTUT'aTh pPE3YyJibTaTa. PaCCMOTpeHBI
OCHOBHBIC HICU 06’I)€KTHO-OpI/I€HTI/IpOBaHHOFO nporpaMMupoOBaHrsd, MCETOHOJOTHUIO YIIPABJICHUSA
pOeKTaMM sl THOKOH pa3pabOTKW MNpOorpaMMHOro obecredeHuss Scrum M BO3MOXHOCTU
HCIIOJIB30BAHHA CHUCTEM YIIPABJICHHUA BCPCHUAMH, KAaK MOMNIHOI0O HHCTPYMCHTA, 4YTO IIO3BOJIACT
OJTHOBPEMEHHO, €3 MOMeX JIpYT APYTY, IPOBOIUTH pabOTy HaJl IPYNIIOBBIMUA MPOEKTAMHU.

Omnucanue OCYIICCTBIIACTCA Ha OCHOBC IMPOBCACHUA CIIeKypca JJIS CTYACHTOB
CHCLII/IaJIBHOCTeﬁ ((HpI/II(J'IaI[Ha}I MaTE€MaTHUuKay, «I/IHq)OpMaTI/IKa» (bHBHKO-MaTCMaTquCKOFO
(dakynprera (TepHOMOIBCKUI HAIMOHAIBHBIA MEIaroTHYECKH YHHUBEPCUTET UMEHH Bragumupa
rHaTIOKa). CO,Z[Cp)KaHI/IC MaTepHrajia pPACHIMPCHHO TAKXKC O3HAKOMIICHUCM C ApXUTCKTYPHLIM
mabionom MVC wu o6oOmieHneM yMmeHH paboThl € MPOrpaMMHBIM HHCTPYMEHTapHEM,
HCO6XO,I[I/IMBIM JI1 CO34aHUA Be6-HpOCKTOB. HpaKTquCKHM AOCTHIKCHUCM CIICLIKYpCa ABJIACTCA
pa3paboTKa COLMAIbHOIO BeO-MPOEKTa C IENbI0 TMOBBIIIEHUS YPOBHS KYyJIbTYphl OOLIECTBA H
NI00porKenaTesbHOM aTMocepbl ropoja.

KaroueBbie ciioBa: I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaI_[I/IOHHI)Ie TEXHOJIOTNH, IIPOCKT, 00BEKTHO-
OPHUCHTHPOBAHHOC TIPOTpaMMHUPOBAHUC, Scrum, CUCTCMbI YIIPABJIICHUA BCPCUAMU, TIPOLECCC
oOy4eHwus.

®aeranToB JI. O., AHTOHelb A. B.

IHosnTaBchka AepxaBHa arpapHa akaaemisi, IloaraBa, Ykpaina

KOMIT'IOTEPHE MOJEJIFOBAHHS MEXAHIYHOI'O PYXY TIJIA
3ACOBAMU MATHCAD

PosrmsmaeTscst 3acTocyBaHHsS cHcTeMH Kowmi totepHoi marematuku MathCAD, sk 3aco0y
KOMIT'IOT€pHOT peanizanii 1 JOCHIJUKEHHS MaTeMaTHMYHOi MOJIeNi MpOIEeCcYy MEXaHIYHOTo pyXy
(Gi3UYHOrO0 TLMA, KUHYTOTO I KYyTOM J0 TOPH30HTY Yy HampsiMi 10 BHU3HAYEHOI MU, Ta ii
BUKOPHUCTAHHS JJIs MPOBEICHHS HABYAJILHOTO IMITAI[iIHHOTO, OOYHCIIOBAILHOTO €KCIIEPUMEHTY ITiJT
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Yyac HaBYaHHS OCHOBAaM MaTeMaTHYHOTrO MojemoBaHHsA. Bimmideno mepesaru cuctemu MathCAD,
K CepeloBHINA pealizallii HaBYaJIbHUX MAaTEMAaTUYHHUX MOJIENIEH Ha JPyroMy CTYNEHI BHUIIOT
ocBiTH. ONHMCAaHO CTBOPEHHS HABYAJIbHOI KOMIT FOTEPHOI IMITAIliiHOT MOAEINI, IO J03BOJISIE
BCEOIYHO aHai3yBaTH MPOLEC MEXaHIYHOTO PyXy Tijia, 3MIHIOIOYHM BXIJHI MapaMeTpu MOJeli:
MIPUCKOPEHHS CUJIM TSDKIHHS, ITOYATKOBE 1 KIHIIEBE IMOJIOKEHHS TiJIa, TOYaTKOBY MIBHJKICTB 1 KYT,
TeOMETPHUYHI PO3MipH TiNa 1 1im. BUKOpUCTaHHS METONWKH HallijieHe Ha e(eKTUBHE 3aCBOEHHS
0a30BUX 3HaHb, YMiHb 1| HABUYOK CTYIEHTIB 3 MAaTeMAaTUYHOTO MOJICIIOBAHHS, HAJIA€ MOXKIIMBOCTI
Kpamioro onaHyBaHHsS OCHOBHHMH T€OPETUYHHMH IOJIOKCHHIMH MAaTEMaTHYHOTO MOJICITIOBAHHS Ta
CIOPITHEHUX AMCIUILIIH, CIPHUSE PO3BUTKY JIOTIYHOTO MHCIICHHS CTYACHTIB, iX MOTHBAIi 10
BHUBUCHHS JMCHUIUIIHY, MiJBUIIY€E TI3HABAIBHUN IHTEpEC, 3alliKaBJICHICTh, (OPMYE HABUUIKHU
HayKOBO-JIOCTIAHUIIBKOI IsUTBHOCTI, YHMM CTBOPIOE YMOBH i €GEKTHBHOTO (opMyBaHHS
npodeciifHuX KOMIETEHIIH Mai0yTHIX (haxiBIIiB.

Kiwuosi ciaoBa: Bukopuctanas MathCAD; imiralfifine MOJEIIOBaHHS, KOMII IOTEPHE
MOJICTIIOBAHHS, MaTeMaThyHa MOJelb;, MaTEeMaTHYHE MOJCIIOBAHHS, METOJINKAa HaBUYAHHS;
MEXaHIYHUH pyX Tija; OOYMCIIOBAIILHUI EKCIEPUMEHT; CHUCTEMH KOMII FOTEPHOI MAaTeMaTHKH,
MathCAD.

Leonid Flehantov, Anatolii Antonets
Poltava State Agrarian Academy, Poltava, Ukraine

COMPUTER SIMULATION THE MECHANICAL MOVEMENT BODY
BY MEANS OF MATHCAD

Here considered the technique of using computer mathematics system MathCAD for computer
implementation of mathematical model of the mechanical motion of the physical body thrown at an
angle to the horizon, and its use for educational computer simulation experiment in teaching the
fundamentals of mathematical modeling. The advantages of MathCAD as environment of
implementation mathematical models in the second stage of higher education are noted. It describes
the creation the computer simulation model that allows you to comprehensively analyze the process
of mechanical movement of the body, changing the input parameters of the model: the acceleration
of gravity, the initial and final position of the body, the initial velocity and angle, the geometric
dimensions of the body and goals. The technique aimed at the effective assimilation of basic
knowledge and skills of students on the basics of mathematical modeling, it provides an opportunity
to better master the basic theoretical principles of mathematical modeling and related disciplines,
promotes logical thinking development of students, their motivation to learn discipline, improves
cognitive interest, forms skills research activities than creating conditions for the effective
formation of professional competence of future specialists.

Keywords: using MathCAD; computer simulation; computer modeling; mathematical model;
math modeling; methods of teaching; the mechanical movement of the body; computer experiment;
systems of computer mathematics; MathCAD

®aeranrtoB JI. A., AHTOHen A. B.
IonTaBckas rocyfapcTBeHHasi arpapHasi akajaemus, IloaraBa, Ykpauna

KOMIIBIOTEPHOE MOJAEJIMPOBAHUE MEXAHUYECKOI'O IBUKEHUSA TEJIA
CPEACTBAMU MATHCAD

PaccmarpuBaeTcst mpuUMEHEHHE CHCTEMbl KoMmmbioTepHoi Marematuku MathCAD mis
KOMITBIOTEPHOU peanu3aliii MaTeMaTHMYecKOH MOJENU Ipoliecca MEXaHUYECKOro JIBHIKEHUS
¢usnyeckoro Tena, OPOLIEHHOrO MO YIJIOM K TOPU30HTY, U €€ HCIIOJIb30BaHUE JJIsl MPOBEICHUS
y4eOHOr0  MMMTALMOHHOI'O  BBIUMCIUTENIBHOTO  OJKCHEPUMEHTa MpH OOY4YEeHHHM OCHOBAM
MaTeMaTH4ecKoro mojaenupoBanus. OtMmedensl npeumymiectBa cuctembl MathCAD, kak cpemsl
peanu3anuy y4eOHbIX MaTeMaTH4YeCKMX MOJeledl Ha BTOPOW CTYNEHH BBICHIETO0 0Opa3oBaHMS.
Onucano co3naHue y4eOHOH KOMITBIOTEPHOW HWMHTALMOHHOW MOJENH, KOTOpas I03BOJISIET
BCECTOPOHHE AaHAJIM3HMPOBATH IPOLECC MEXAHWYECKOTO JBWIKCHMS TeEJla, MEHsAA BXOIHbBIE
IapaMeTpsl MOJEIM: YCKOPEHHME CHIIbl TSDKECTH, HayalbHOE M KOHEYHOE IIOJIOKEHHME Telna,
HA4YaJIbHYI0 CKOPOCTb M YIOJI, FTEOMETPUUYECKHE Pa3Mephl Tella U 1enu. Mcnonp3oBanue METOAUKU
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HareseHo Ha 3(G(HEeKTUBHOE YCBOCHHUE 0A30BbIX 3HAHUH, YMEHHUI U HABBIKOB CTYJCHTOB IO OCHOBAaM
MaTeMaTUYeCcKOro  MOJENUPOBAHUS, MPEAOCTABIAECT BO3MOXXHOCTH  JIYYILIETO  OBJIAJICHUS
OCHOBHBIMH TEOPETHYCCKUMH ITOJOKCHUSIMH MATEMaTHUYECKOTO MOJCIMPOBAHUS M POJCTBEHHBIX
JTUCIUIUIAH, CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINUICHUS CTYACHTOB, MX MOTHBAIUH K
M3Y4YEHUIO JUCIMIUIMHBI, TTOBBIIIACT MMO3HABATEIBHBIM MHTEPEC, 3aMHTEPECOBAHHOCTD, (JOPMHUPYET
HABBIKM HAyYHO-HCCJICIOBATEIBCKOW JIEATEIHHOCTH, YeM CO3/aeT YCIOBUS Uil A(P(EKTHUBHOTO
dhopmupoBanus TPo(HECCHOHATBEHBIX KOMIIETEHITUN OYAyIIUX CIEIHATUCTOB.

KawueBble caoBa: ucnois3oBanue MathCAD; uMUTalMOHHOE  MOJCIMPOBAHUE;
KOMITHIOTEPHOE MOJCIIMPOBAHUE; MaTeMaTH4YecKas MOJENb;, MaTeMaTHYeCKOe MOJCIHPOBAHHUCE,
METOJIMKA OOYYCHHS; MEXaHHUYECKOE JIBIDKCHUE TeJa; BBIYMCIUTENBHBIN IKCIEPUMEHT, CUCTEMBI
KoMmIbioTepHOi Matemaruku, MathCAD.

Hlepouna O.A.

KuiBcbkuii HalioHabHUI yHiBepcuTeT OyIiBHUITBA i apxiTekTypu, KuiB, Ykpaina

BUBIP 3ACOBIB CTBOPEHHS TECTOBUX IIUTAHDB J1JI151 MOODLE

VY Hammx 3aKiagax OCBITH IIUPOKOTO MOINMPEHHsS HaOylla cHCTeMa YNpaBIiHHA HaBYAHHSIM
Moodle. Bona mae mnoBHO(YHKIIOHATbHHMI HaOlp 3aco0iB AN MIATPUMKH BCIX CKIJIAJOBHX
HaB4YaJIbHOI'O IIpOLECYy, B TOMY quCIti AOCKOHAITY HiZICI/ICTCMy TECTOBOI'0 KOHTPOJIIO, IO HAJae€
KopHucTyBauaM ©Oarato (YHKI[IOHANBHUX MOXJIMBOcTe. OHAaK 3BOPOTHOI CTOPOHOKO i
YHIBEpCAJILHOCTI € CKJIQAHICTh iHTEepdeiicy, 0 POOUTH CTBOPEHHS TECTOBUX INMUTAHb BIACHUMU
3acobamu tarpopmu Moodle mocuts TpyaomicTkum. It CHpoIeHHs 1 NMPUIIBUALICHHS LBOTO
MpoILecy po3poOIieHi 30BHINIHI porpamMHi 3aco0u, SKi TI0O3BOJISIFOTH CTBOPIOBATH TECTOBI MUTAHHS
Ta iMnoptyBatu ix B Moodle 3 Bukopucranusm cranaaptaux ¢popmaris, nepeBaxkno GIFT 1 Moodle
XML. B crarti HaBeleHO OIS I'SITU OE3KOLUITOBHMX MpOrpamMHHUX 3aco0iB: mabdimoniB Mikko
Rusama, William Clarke College, Eoin Campbell ta kouBeptopis B. J[BopoBeHka i1 P. OBuiHHIKOBa,
SIK1 Aatl0Thb 3MOTY CTBOPHOBATU TECTOBI NUTAHHSI 3 €JIEMEHTAMU Fpa(l)iKI/I, Mar€éMaTU4YHUMHU Ta
xiMiyHUMH (dopMylamMu y penakrtopi Microsoft Word abo BiacHOMY TEKCTOBOMY peakTOpI.
3po0ieHo X MOPIBHUIBHUM aHali3 3a KPUTEPIIMHU: MPOCTOTa BUKOPUCTAHHS, 3pYUHICTh BBEIECHHS
TeKcTy 1 rpadiku, QpyHKIIOHAIbHI MOXIMBOCTI. J{11s BUOOpY Kpamioro 3 HUX BUKOPHUCTAHO METO]
aHaJi3y iepapXxii.

Kurouosi cioBa: Moodle; cTBOpeHHS TECTOBUX MUTaHb; METOJ] aHAJII3Y 1€papXii.

Alexandre Scherbyna

Kyiv National University of Construction and Architecture, Kyiv, Ukraine

CHOICE OF QUIZ QUESTIONS CREATION TOOLS FOR MOODLE

In our educational institutions Moodle learning management system became widely used. It has
a full-featured set of tools to support all components of the educational process, including a
developed test control subsystem that provides lots of features to the users. However, the downside
of its versatility is the complexity of the interface that makes creating test questions using Moodle
own tools rather time consuming. To simplify and speed up the process external software tools are
developed, that allow you creating test questions and import them into Moodle using standard
formats, mainly GIFT and Moodle XML. This article provides an overview of five free software
tools, templates of Mikko Rusama, William Clarke College, Eoin Campbell and converters of
Dvorovenko B. and R. Ovchinnikov, which allow creating test questions with elements of graphics,
mathematical and chemical formulas in Microsoft Word or own text editor. Comparative analysis is
made for criteria: ease of use, ease of entering text and graphics, functionality. To select the best of
them analytic hierarchy process is used.

Keywords: Moodle; creating quiz questions; analytic hierarchy process.

Hlepouna A. A.

KueBckuii HAUMOHAJIbHBIN YHUBEPCUTET CTPOUTEIHCTBA U APXUTEKTYPbI

BbIGOP CPEJICTB CO3JIAHUSA TECTOBBIX BOITPOCOB IJISAI MOODLE

B mammx y4eOHBIX 3aBeeHUAX IIMPOKOE pachpocTpaHEeHUE pruolpena cucTeMa yrpaBieHUs
obyyenneM Moodle. OHa nMeeT NMOTHOQYHKIMOHATIBHBIA HAOOp CPEACTB AJS MOJJAEPKKH BCEX
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COCTABIISIIONINX Y4EOHOTO TpoIecca, B TOM YHUCIE PAa3BUTYIO MOICHCTEMY TECTOBOTO KOHTPOJIS.
KOTOpas MpPeIOCTaBIsIeT MOJb30BATEIsIM MHOTO (YHKIMOHAJIBHBIX BO3MOXHOCTEeH. OmHAKO
00paTHOW CTOPOHOW €€ YHHBEpPCAIbHOCTH SIBISICTCS CJIOXHOCTh HHTepdeiica, KOTopas Jenaet
CO3JIaHME TECTOBBIX BONPOCOB COOCTBEHHBIMH cpencTBamu Iutatpopmbel Moodle noBoNBHO
TpyaoeMKuM. i1 yIpoleHUst U YCKOPEHHsI 3TOTO Mpolecca pa3paboTaHbl BHEIITHUE IPOTPAMMHBIC
CpeAcTBa, KOTOPHIE AAIOT BO3MOXHOCTH CO3[aBaTh TECTOBBIE BOMPOCHI M MMIIOPTUPOBATH UX B
Moodle ¢ ucnonas3oBanreM crannapTHeIX Gopmaros, npeumymectseHHo GIFT u Moodle XML. B
CTaThbe NMPHUBEJCH 0030p MATH OeCIIaTHBIX MPOrpaMMHbBIX cpencts: mabinoHoB Mikko Rusama,
William Clarke College, Eoin Campbell u kouBepropoB B. JIBopoBenko u P. OBUMHHHMKOBA,
KOTOPBIE MO3BOJISIIOT CO3/1aBaTh TECTOBBIE BOMPOCHI C AJIEMEHTaMH IpaUKu, MAaTEMaTHUYECKUMH U
xuMudeckumu popmynamu B pegaktope Microsoft Word mim coOCTBEHHOM TEKCTOBOM PEIaKTOpE.
[TpoBeseH MX CPaBHUTENBHBIA aHAU3 IO KPUTEPHUSIM: MPOCTOTA UCIOIB30BAHUSA, YI0OCTBO BBOJA
TekcTa U rpaduku, QyHKIMOHAIEHBIE BO3MOKHOCTH. J[iisi BBIOOpA JydIlero M3 HUX HCIOJIb30BaH
METO/l aHAJIN3a UePapPXUil.
Karuesbie ciioBa: Moodle; co3panne TECTOBBIX BOIIPOCOB; METOJ aHAJIN3a UEPAPXUI.

Yepusiscbkuii B. B.

XepcoHcbKa lep:KkaBHA MOpPCbKa akajeMisi, XepcoH, YKpaina

EJIEKTPOHHI KYPCH HA BA3I INIAT®OPMHU MOODLE Y HABYAHHI ®I3UKHN
MAWBYTHIX ®AXIBIIIB PTUKOBOT'O TA MOPCBKOT'O TPAHCIIOPTY

VY cTarTi HAroJIOIIyeThCs, 1110 HAWOUIBII MBUIKUM CIIOCOOOM BKJIIOYEHHSI YKpaiHU Yy CBITOBY
OCBITHIO CHCTEMY € CTBOPEHHS yMOB JUIS ITOBCIOJHOTO BHUKOPHUCTaHHS B HaBYAJIbHUX IUIAX
r100anbHOI Mepexi [HTepHeT, sSika BBa)KA€TbCS HAHOLIBIN JOBEPIICHOK MOJCIUII0 KOMYHIKAIii B
yMoBax riobainbHOro iH(opmamiiiHoro cycnuibetBa.  KoHcraTroBaHO, 10  OJHIED 3
HaWNOIIMPEHIIINX Ta HaW3pyYHIIUX (QOpPM AMCTAHUINHOTO HABYAHHSA JUISI MOPCBKHX BHIIHMX
HaBYaJIbHMX 3aKJIA/IiB € €JIEKTPOHHI KypCH, T'OJIOBHA IepeBara siKux nepes TpaJuiiiHuMu popmamMu
HaBYaHHS MOJsirae y 3abe3nedeHH] yMOB JJIs IUTIIHOT caMOCTiiiHOi poOotu ctyneHTiB. [lokazaHo,
1110 npobJieMa caMOCTiiiHOT poOOTH € 0COOIMBO aKTYaJbHOIO JJIs1 MOPCHKUX HABUAIBHUX 3aKJIaJliB,
0 TNOB’s3aHO 31 creunikoro rpadika OCBITHHOIO IPOLECY, 30KpEMa, HAasBHICTIO TPUBAIMX
MOPCBHKHUX MPaKTHK. BHOKpemiieHO 0cOOIMBOCTI BUKOPUCTaHHS €JEKTPOHHUX HaBYAJIbHUX KYpCIB 3
¢13UKM TpH  MAroToBUl (axiBLIB PIYKOBOTO Ta MOPCHKOTO TPAHCIOPTY. 3alpolOHOBAHO
TIyMaueHHs TEPMIHY «eJIeKTPOHHUM HaBYaJIbHUHA Kypc 3 (i3ukm» Sk 1HPopmauiiHoi Mojeni
MEeBHOT TeMU a00 po3auTy auciuIuiiHu «Di3uKkay, 1m0 Bi100pakae OpIEHTOBHY OCHOBY IMi3HABaJIbHOI
JIsUTBHOCTI KypcaHTa, 3abe3neuye ii opra”iuHe 1 npupoaHe GopMyBaHHs, 31HCHIOE pEeryItOBaHHS
MUCIICHHEBIMH Ta E€MOLIHHUMH TIPOIIECAMH, TIPOTHO3YE MOXKIIMBOCTI PO3B’S3aHHS HaBYAIBHUX
3ajjauy 4Yepe3 3alpolOHOBaHI 3acOo0M CTUMYJIOIOYOTO PO3BUTKY OCOOMCTICHMX Ii3HaBaJIbHUX
MOKJIUBOCTEH. BCTaHOBIEHO BUMOTHU JI0 €IEKTPOHHUX HaBYAJIBHUX KYypCiB 3 (i3UKH Ta BUIUIEHO
iX mepeBaru MOPIBHSHO 3 IHIIMMHU IHHOBALIWHUMM METOJAaMH HaBUaHHS y HampsMi peasizamii
METOAMYHMX (YHKIIH OCBITHBOTO TIPOIECY. 3alpOTNOHOBAHO CTPYKTYPY €JIEKTPOHHOTO
HaBYAJIBHOTO KypCy 3 (Pi3UKM Ta BHCBITIEHO JOCBiJ 3aCTOCYBAHHS €JIEKTPOHHUX KYpCiB 3 (i3UKU
JUTS TIATOTOBKY OakasiaBpiB 31 CEIIabHOCTI «P1UKOBUI Ta MOPCHKHUH TPAHCIIOPT.

Kurouosi ciioBa: iHdopmartiiiHi ocBiTHI TexHouorii, HaBYaiabHa matgopma LMS MOODLE,
€JIEKTPOHHUI HaBYAJIBHUM KypC.

Vasil Cherniavskyi

Kherson State Maritime Academy, Kherson, Ukraine

E-COURSE BASED ON THE PLATFORM MOODLE IN TEACHING PHYSICS TO
FUTURE SPECIALISTS OF RIVER AND SEA TRANSPORT

The article considers that the fastest way to include Ukraine into the global educational system
is to create conditions for widespread use of the Internet for training purposes, which is considered
the most perfect model of communication in the global information society. It is stated that one of
the most common and most convenient forms of distance learning for marine institutions of higher
education is electronic courses.
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Their main advantage over traditional forms of education is to provide the conditions for
productive individual work of the students. It is shown that the problem of individual work is
particularly relevant for marine education, due to the specific schedule of the educational process,
including the presence of long-term shipboard training. It is defined the peculiarities of usage of e-
learning courses in Physics for training of the specialists of river and sea transport.

It is proposed the interpretation of the term "“e-learning course in Physics" as an information
model of a specific topic or section of "Physics"”, which displays the oriented basis of cognitive
activity of the student, it provides organic and natural formation, regulates mental and emotional
processes, predicts the opportunities for educational tasks solving by offered means for stimulating
the development of personal cognitive capabilities.

The requirements for e-learning courses in Physics are determined and their advantages over
other innovative teaching methods towards the realization of methodological features of the
educational process are highlighted. The structure of e-learning courses in Physics is proposed and
the experience of e-courses using in Physics for bachelors of specialty "River and Sea transport™ is
described.

Keywords: information educational technologies, learning platform MOODLE LMS, e-
learning course.

Yepusasckuii B. B.

XepcoHCKas rOCyAapCTBEHHAsi MOPCKas aKkaJeMus, XepCcoH, YKpanHa

9JEKTPOHHBIE KYPCbl HA BA3E INUVIAT®OPMblI MOODLE B OBYUYEHUU
OU3BUKU BYAYIIUX CIIEHHUAJTIUCTOB PEYUHOI'O 1 MOPCKOTI'O TPAHCIIOPTA

B craTtpe cnenaH akueHT Ha TOM, YTO HanOojee ObICTPBIM CIIOCOOOM BKIJIFOUEHHS YKpauHbI B
MHPOBYIO O6paSOBaTeJILHYIO CUCTCMY ABJICTCA CO3aHHC yCJ'IOBI/Iﬁ JJIA IIOBCEMECTHOI'O
WCIIOIB30BaHUSI B YUEOHBIX IENAX rio0anbHOM cetn MHTepHEeT, KoTopasi cuuTaeTcsi Hauboiee
COBEpIIECHHON MOJI€JbI0 KOMMYHHMKAIIMU B YCIOBUSX IJ100albHOrO MH(OPMAIMOHHOIO OOIIECTBa.
KOHCTaTI/IpOBaHO, qTo O,Z[HOI>’I 13 HanoOoiee paCHPOCTpaHéHHHX n y,Z[O6HLIX (I)OpM AUCTAaHIIMOHHOI'O
O6y‘-I€HI/I${ AJi1 MOPCKOI'0 BBICHICTO y‘I€6HOFO 3aBCACHUA SABJAIOTCA 3JICKTPOHHBLIC KYPCHI, I'NTaBHOC
NpeuMyneCTBO KOTOPBIX II0 CPABHCHHUIO C TPAAUIIMOHHBIMU (iOOpMaMI/I 06yquI/1;1 COCTOUT B
o0ecrieueHnr YyCIOBHM JUIs IIJIOJBOPHOM CaMOCTOSATENbHOM paboThl KypcaHTOB. IlokazaHo, uTo
npo6neMa CaMOCTOSIUTEIILHON pa6OTLI SIBIISIETCSA 0CO00 aKTyaJ'ILHofI JJIIs1 MOpCKOI71 BBICIIIEN IIKOJIBI ,
YTO CBsi3aHO co crenudukoi rpadpuka oOpa3zoBaTEIHLHOTO MPOIECCa, B YACTHOCTH, HATHYHUEM
AJIATCIIBHBIX MOPCKUX IIPAKTHUK. BBI,[[CJ'ICHBI 0COOEHHOCTH HCITOJIb30BaHUSA SJICKTPOHHBIX y‘{e6HHX
KypcoB MO0 (hpU3HMKE MpPH MOArOTOBKE OYIyIIMX CIEHUATIMCTOM PEYHOI0 U MOPCKOrO TpaHCHOpTAa.
[IpemioskeHa aBTOpCKash TPAKTOBKAa TEPMUHA «AJIEKTPOHHBIM y4eOHBIH Kypc N0 (QH3HKe» Kak
MH(OPMALIMOHHOW MOJIENM ONpelNelN€HHON TeMbl WIM pas3fela AUCUUILINHBL  «Dusnkan,
OTpﬂ)KaIOIJ_ICﬁ OPHUCHTHPOBOYHYIO OCHOBY MMO3HaBaTeIbHOMU JCATCIIbHOCTHU KypcCaHTa,
oOecnieunBaromieid €€ OpraHMYHOE U €CTeCTBEHHOE (OPMHUPOBAHME, OCYIIECTBISIONIEH
pPEryjinpoBaHuc MBICIIUTCIIbHBIMHU n OMOIMOHAJIbHBIMU mponeccamMmu, HpOFHO3pr10H.[CfI
BO3MOXHOCTH PCUHICHUA y‘-Ie6HBIX 3a1a4 noCcp€aACTBOM IMPECAJTOKEHHBIX CPEACTB CTUMYIHUPYIOLIETO
Pa3sBUTHA JIMYHOCTHBIX IIO3HABATCIIbHBIX BO3MOXKHOCTEM. YcTaHOBIICHBI TpC6OBaHI/IH K
ANEKTPOHHBIM Y4eOHBIM KypcaMm MO (U3MKE U BBIIEICHBI UX OCHOBHBIE IIPEUMYIIECTBA IO
CpaBHCHUIO C APYIrUMH HWHHOBAIITMOHHBIMU (I)OpMaMI/I 06yquH$1 B HaAIIpaBJICHUU pcCain3aliun
Meroandeckux (GyHKIu oOpa3oBaTenbHOTO mporiecca. [IpemioxkeHa CTpyKTypa 3JIEKTPOHHOTO
yHC6HOF0 Kypca 110 (bI/ISI/IKe u OCBCIJ_IéH OIIBIT ITPUMCHCHUA 3JICKTPOHHBIX KYPCOB IIO (I)I/I3I/IKC 11
MOATOTOBKM OaKaJlaBpOB IO CIEIIHATBHOCTU «PEeUHOM 1 MOPCKO# TPaHCTIOPT.

KitoueBble cnoBa: uH(pOpMaIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTHH, ydyeOHas miardopma
LMS MOODLE, snekTpoHHBI# y4eOHBINH KypC.
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Bbe3dax O. M.

XepcoHchbKa Jiep:kaBHa MOpPCbKa akajeMisi, XepcoH, YKkpaina

JOCJIIKEHHA MIOTOYHOI'O CTAHY C®OPMOBAHOCTI TH®OPMAIIIMHOIL
KYJbTYPU MAUBYTHIX CYJHOBO/IIIB

Ha miacraBi aHamizy BIIOMOCTEW, HABEACHHX Yy IICUXOJIOrO-MEJAroriyHuX JKepenax,
SHIIMKJIONEANYHUX 1 MOHOTpadiYHMX BUAAHHSIX Ta PE3yJbTaTax BIIACHUX JOCTIIKEHb (EHOMEHY
¢dbopmyBaHHS iHPOPMALIHHOT KyIbTypH MallOYTHIX CYAHOBOIIiB, YTOUHEHO BIATOBIIHO 10 HAIIPSIMY
JTOCIIJDKEHHsT  AediHImil  «KpUTEpil», «IOKa3HHK», «piB€Hb C(HOPMOBAHOCTI», «3acobu
IiarHOCTYBaHHSI PIBHIB C(OPMOBAHOCTI», «METOAMKA JIarHOCTYBaHHsS PiBHIB C(OPMOBAHOCTI,
Po3po06uieni kputepii, MOKa3HUKH, BAMIPHUKH Ta METOAMKH J1arHOCTYBaHHS CTaHy C()OPMOBAHOCTI
0COOMCTICHO-MOTHBALIIHHOTO, KOTHITUBHOIO Ta MPOLECYaIbHO-ONEpAI[ifHOTO KOMIIOHEHTIB
iHopMaIiiHOT KyJabTypH MalOyTHIX CYAHOBOIIB, BHIUICHO Ta CXapaKTepHU30BaHO BHCOKHUH,
cepenHili Ta HU3BKHH PiBHI 1 cOPMOBAHOCTI, PO3POOICHO METOAMKY, MPEIMETHO-OPIEHTOBAHI
TECTH Ta KOMIUIEKTH 3aBJaHb JUIsl J1arHOCTYBaHHS pPiBHIB C(HOPMOBAHOCTI KOTHITUBHOTO Ta
MpOIeCyabHO-OMEePaLiiHOT0 KOMIOHEHTIB 1H(OpMAIiiiHOI KyJbTypH MaHOyTHIX CYIHOBOIIiB.
CrnnaHoBaHO Ta TPOBEACHO KOHCTAaTYBAaJbHUN EKCIIEPUMEHT, pPE3ylIbTaTH SKOTO JI03BOJIMIU
BUSIBUTH MIOTOYHHUI CTaH ¢()OPMOBAHOCTI PiBHIB iH(POPMaLiHHOI KYIbTYpH MaiflOyTHIX CYJHOBOIIB.
CraTucTUYHE OMpAIlOBaHHA JaHUX KOHCTaTyBaJbHOTO €KCHEPUMEHTY BHSBWIJIO, IIO B
eKCTIepUMEHTAIbHIA TPyl KUTBKICTh KypCaHTIB, iH(popMalliifHa KynbTypa SKHX cpopMOBaHA Ha
HU3BKOMY piBHI, ckjiaaae 46,67 BiACOTKa, BIAMOBIAHO, Y KOHTPOJIbHIN — 42,24 BifcoTKa, cepeaHiii
piBeHb copMOBaHOCTI I1H(POpPMALIHHOI KyabTypu BUSBICHO y 35,83 BigcOTKa KypCaHTIB Y
eKCIIepUMEHTaJIbHIN IpyIli, y KOHTPOIBHIHN rpyIi 1eil mokasHUK AopiBHIOE 39,66 BiACOTKA, BUCOKUI
piBeHb cdopmoBaHOCTI iHPOpPMaALiHHOI KynbTypu mnpuTamanHuii 17,50 BigcoTKy MaiOyTHIX
CYAHOBOJIIIB Y €KCIIepUMEHTaNbHIN rpymi Ta 18,1 BiACOTKA y KOHTPOJIBHIA Ipymi. Y3araibHEHHsS
pe3yibTaTiB KOHCTAaTYBAJIbHOTO EKCIIEPUMEHTY 3acBiIUMIIO, 110 HasBHa cucTeMa mnpodeciiiHoi
MIJTOTOBKM € HEIOCTaTHbO €(PEKTHUBHOIO 3 TOUKH 30pYy (QopMyBaHHsS 1H(OpPMaILIHOI KyIbTypH
MaiOyTHIX CYAHOBOJIIB SIK HEBiJ €MHOI CKJIaJ0BOI iXHBOI Mpo(eciiiHOi KyIbTYpH, IO OPIEHTYE
MoJajblll JOCHIPKEHHS Ha BUSBJICHHS Ta OOTPYHTYBaHHS IEJaroriyHuX YyMOB, JHUJAKTUYHHX
NPUHIUIMIB, 3aC00iB Ta TEXHOJIOTIH, peaji3alis Ta BUKOPUCTaHHS SKUX J03BOJIUTh TEOPETHUHO
OOrpyHTYBaTH, pPO3pOOMTH Ta BIPOBAAUTH Yy CHCTeMY Hpo¢eciiiHOi MiArOTOBKM MalOyTHIX
CYAHOBOJIIIB Mozenb (opMyBaHHA 1XHbBOI 1H(OpPMaLIHHOI KyJIbTYpH SIK CKJIAZOBOI IpodeciiiHol
KYJIBTYpH CYIHOBOJIIIB.

Kurouosi cioBa: iHdopmaliiiHa KynbTypa, MailOyTHI cyaHOBOAIi, KpuTepii chopmMoBaHOCTI,
piBHI CPOPMOBAHOCTI, EAATOTTUHUIN E€KCTIEPUMEHT.

Oleh Bezbah

Kherson state marine academy, Kherson, Ukraine

STUDY OF CURRENT STATE OF INFORMATIONAL CULTURE FORMATION OF
FUTURE NAVIGATORS

On the basis of information contained in psychological and educational sources, encyclopaedic
and monographic publications and the results of their research of the phenomenon of formation of
information culture of future navigators, specified under the direction of research definitions of
"test”, "index", "meter”, "level of formation"”, " means of diagnosing the levels of ", "method of
diagnosing the levels of" criteria, indicators, parameters and methods of diagnosing the state of
formation of personality-motivational, cognitive and procedural and operational components of the
information culture of future navigators, color and Author determined high, medium and low levels
of its formation, the technique, subject-specific tests and sets objectives for diagnosing the levels of
cognitive and procedural and operational components of the information culture of future
navigators. Pedagogical planned and carried out the experiment, the results of which revealed the
current state of formation of information culture level of future navigators. Statistical analysis of the
data pedagogical experiment showed that the experimental group the number of students,
information culture which formed at a low level is 46.67 per cent, respectively, in the control -
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42.24 percent, the average level of formation of information culture found in 35.83 per cent of
students in the experimental group, the control group the figure is 39.66 percent, a high level of
formation of information culture inherent in 17.50 per cent of future navigators in the experimental
group and 18.1 percent in the control group. Summary of pedagogical experiment showed that the
current system of training is not effective in the formation of information culture of future
navigators as an integral part of their professional culture that focuses further research to identify
and substantiate pedagogical conditions didactic principles, tools and technologies, implementation
and the use of which will theoretically justify, develop and implement the system of professional
training of future navigators model of their information culture as a component of professional
culture navigators.

Key words: information culture, future navigators, criteria of formation, levels of development,
pedagogical experiment.

be3bax A. H.

XepcoHCKas rOCyIapCTBEHHAasi MOPCKAas aKkajgeMus, XepCcoH, YKpauHa

HNCCIIEJOBAHHUE TEKYLIEI'O COCTOSAHUSA COOPMUPOBAHHOCTHU
WH®OPMAIIMOHHOM KYJIBTYPBI BYIYIINUX CYIOBOJUTEJIEN

Ha ocHoBanuu anamusa CBG,[[GHI/IfI, IMPUBCACHHLIX B IICUXOJOIO-IICAArOrit4€CKNuX MCTOYHUKAX,
OHIIUKJIONICINYCCKUX U MOHOI‘pa(l)I/I‘IeCKI/IX HN3JaHUAX U PE3YJIbTAaTOB COOCTBEHHBIX I/ICCJIGIIOBaHI/Iﬁ
dbenomena GopmupoBaHusi WHOOPMALUOHHON KYJIbTYPbl OYIyIIMX CYIOBOJUTENEH, YTOUHEHBHI B
COOTBCTCTBHUH C HAIIPABJICHUCM HUCCIICAOBAHUA I[CCpI/IHI/IIII/II/I «KpHTCpHﬁ», «I10Kas3aTeiib», «KypOBCHb
C(bOpMHpOB&HHOCTH)),«CpeI[CTBa AUArHoCTUPOBAHHA ypOBHefI C(i)OpMI/IpOBaHHOCTI/I», «MCETOJUKa
JMarHOCTUPOBAaHMUS YpPOBHEH C(HOPMUPOBAHHOCTH», pa3padOTaHbl KPUTEPHUM, OMNPEIENIEHbl HX
KOJIMYCCTBCHHBIC I10KA3aTCJIM, MCTOAHUKHW JUAIHOCTHPOBAHHA COCTOAHUA C(l)OpMI/IpOBaHHOCTI/I
JIMYHOCTHO-MOTHUBAIUOHHOTO, KOTHUTUBHOIO MW IIPOUECCYATBHO-ONICPAIITUOHHOTO KOMIIOHCHTOB
MH(POPMAIIMOHHOM KYJIBTYPBI OyIYIINX CYAOBOIUTENEH, BBIICTECHBI U OXapaKTEPU30BaHbI BHICOKHUH,
CpeAHMH W HHU3KUH YypoBHE ee C(OpPMUPOBAHHOCTH, pa3padoTaHa METOJIUKA, IPEIMETHO-
OPHUCHTHPOBAHHBIC TCCThI U KOMIIJICKTEI SaﬂaHI/II\/'I I TUAarHOCTHUKN ypOBHeﬁ C(i)OpMI/IpOBaHHOCTI/I
KOTHUTUBHOI'O W MPOHECCYATIbBHO-OIICPAIUOHHOTO KOMIIOHCHTOB HH(I)OpMaHHOHHOﬁ KYJIbTYPbI
Oyayumx cynoBoautenei. CryilaHUpoBaH U MPOBEIEH KOHCTATUPYIOINNA SKCIIEPUMEHT, Pe3yIbTaThl
KOTOpPOro IIO3BOJINIIN BBISIBUTH TCKYLICC COCTOAHHUC C(i)OpMI/IpOBaHHOCTI/I ypOBHeﬁ
MH(POPMAIIMOHHON KYJIBTYpbl Oyaynmux cyaoBoauteneid. CraTuctuyeckas oOpabOTKa JTaHHBIX
KOHCTATHPYIOLICTO JKCIICPUMCHTA II0Ka3ajd, 4YTO B 3KCHCpI/IMCHTaHBHOI71 rpymme KoOJNM4YE€CTBO
KYpPCaHTOB, HH(POpPMAIMOHHAs KYJIbTypa KOTOPhIX c(popMHpOBaHA HA HU3KOM YPOBHE, COCTaBISET
46,67 mpoueHTa, COOTBETCTBEHHO, B KOHTPOJBHOM - 42,24 mpoleHTa, CpeAHUM YpOBEHb
c(OpPMUPOBAHHOCTH HWH(GOPMALMOHHONW KYJIbTYphl BbISBIEH y 35,83 mporeHTa KypcaHTOB B
9KCIIEPUMEHTAJIBLHONW TpyIle, B KOHTPOJIBHOW TPYIIIE 3TOT INOKa3arenb paBeH 39,60 mpoleHTa,
BBICOKHI ypOBeHb C(HOPMHUPOBAHHOCTH HHGOPMAIMOHHOM KynbTypbl npucymy 17,50 mporeHrta
OyayIIuX CyZ0BOJIUTENEH B SKCIEpUMEHTAIbHOM rpynmne 1 18,1 mpolueHTa B KOHTPOJIBHOM TpyIIIIE.
OO6o0menrne pe3yabTaToOB KOHCTATUPYIOIIETO OJKCIIEPUMEHTa IIOKa3aJio, YTO CYIIECTBYIOIIAs
CUCTEMA HpO(I)eCCHOHaHBHOﬁ IIOATOTOBKH HEAOCTATOYHO 3(1)(1)CKTI/IBH2[ C TOYKH 3pPCHUA
dbopmupoBanuss WHPOPMAIMOHHONW KYIBTYpPhl OyAyIIMX CYJOBOAMUTENEH KaK HEOThEeMIIEMON
COCT&BJ’ISIIOI.LICIZ ux HpO(beCCHOHaHLHOﬁ KYJIbTYpPBbI, YTO OPUCHTUPYCT ,[[aﬂbHefIH.[PIe HCCIICA0BAaHUA
Ha BBISIBIICHHE U 00OCHOBAHUE Ieaarorut4yeCKux yCJ'IOBI/II\/’I, JUJTAKTHYCCKUX IIPUHOUIIOB, CPEACTB U
TCXHOHOFHﬁ, pca3anvad MW HUCIHOJB30BAHUC KOTOPBIX IIO3BOJHUT TCOPCTUYCCKU 06OCHOBaTB,
pa3paboTath W BHEAPUTH B CHUCTEMY MPO(ECCHOHATBLHON MOATOTOBKU OYAYIIUX CYTOBOIAUTEIICH
MoJiesib (popMUPOBaHUS X WH(GOPMAIIMOHHON KyJIbTYPHI KaK COCTaBISIONIEH MPO(hecCHOHATIBHON
KYJbTYPbI CyJIOBOJIUTEIICH.

KiawueBble cjoBa: HHQOpPMalMOHHAS KyJbTypa, Oyayllue CyAOBOJIUTENH, KpUTEPUH
c(hOpMHUPOBAHHOCTH, YPOBHU C(HOPMUPOBAHHOCTH, MEATOTHICCKUNA SKCTICPUMEHT.
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Kapnenko A.C.

HaykoBo-MeToqM4YHMII LEHTP A0CHi/IZKeHb, HAYKOBUX NPOEKTiB Ta nporpam KuiBcbkoro
yHiBepcurery imeHi bopuca I'pinyenka, KuiB, Ykpaina

KOPIIOPATUBHA INOIITA GMAIL CEPBICY GOOGLE APPS SIK IHCTPYMEHT
JISITBHOCTI OPTAHIBAIIIMHO-HABYAJIBHUX MIJIPO3A1IJIIB BH3

Y crarTi npoaHaNi30BaHO TIEpeBard 3acTOCYBAaHHS XMapHHX TEXHOJOTiH, 30Kpema,
kopriopatuBHoi momT Gmail cepBicy Google Apps y poOoTi opranizamiifHO-HaBYaIbHUX
nigposainie. BH3. Po3craBieHO OCHOBHI akIIEHTH MIOJO 3aCTOCYBaHHS KOPIIOPATUBHOI IOIITH
Gmail cepsicy Google Apps, 3a JOITOMOTOI0 SKOi HalaeThes iHGOpMaIifHO-aHAIITHYHA M ATPUMKA
JiSUTBHOCTI OpraHi3alliiHO-HaBUAIBHUX Miapo3autiB BH3. ABTOpoM cTaTTi BHOKPEMIICHO OCHOBHI
nepeBard momTd Gmail Ta po3rasHyTo 11 MOXIUBOCTI. OmNMCaHO OCHOBHI XapaKTEPUCTUKH
kopriopatuBHOi momtd Gmail cepBicy Google Apps. Busznaueno, mo 3ampoBaKEHHS
koprnopatuBHoi ot Gmail cepBicy Google Apps € 4acTUHOIO CTBOPEHHS MEBHOI iHPOpMAIIiiTHOT
CUCTEMH, 110 3a0e3MeUnTh €MHMNA iHGopMamiifHuii pocTip cydacHoro BH3.

PosrnsinyTo Ta mpencTaBieHO Ha KOHKPETHOMY MpPHKIaai eeKTUBHY OpraHi3allilo OCBITHHOTO
mporecy, ska Oyja 3acTOcOBaHAa METOIMCTOM OpTraHi3aliifHo-HaBuaibHOTO miApo3airy (HMIT
JOCTIIKeHb, HAYKOBUX MPOEKTIB Ta mporpam KuiBcbkoro yHiBepcuTeTy iMeH1 bopuca ['pinuenka)
B poboTi kopmoparuBHoi momTu Gmail cepBicy Google Apps. BusnaueHo, mo CTBOpEHHS Ta
HaJlarO4>KC€CHHA MEXaHI3MIB HO6y,I[OBI/I KOpHIOpaTUBHOTO KOHTCHTY 3a JOIIOMOI'OXO CJ'Iy>K6I/I Gmail
cepBiciB Google Apps J03BOJUTH CIIBPOOITHHKAM OpraHi3amiifHO-HaBYAIBHUX Mmiapo3auiie BH3
edeKTUBHO pO3IUIAHYBAaTH Ta OpraHi3yBaTH OCBITHIA mporec. Taka oprasizaiisi OCBITHBOTO
MIPOLIECY ONTHUMI3Y€ isSUTbHICTh OpraHizamiifHO-HaBYaIbHUX Miapo3aiaie BH3.

KuarouoBi ciaoBa: xopnoparuBHa momTa, cepicu, IK-TexHosorii, OCBiTHIi mporec,
oprasizaniiiHo-HaByasibHU niapo3aul, BH3.

Anastasia Karpenko

Scientific-methodological centre of research, scientific projects and programs of Borys
Grinchenko Kyiv University, Kyiv, Ukraine,

CORPORATE E-MAIL SERVICE GOOGLE APPS AS AN INSTRUMENT OF
ACTIVITY OF ORGANIZATIONAL-EDUCATIONAL UNITS OF THE HIGHER
EDUCATIONAL INSTITUTION

The advantages of usage of cloud technologies, particularly, of Gmail service Google Apps in
work of organizational-educational units of higher educational institutions are analyzed in this
work. The main accents are put concerning usage of corporate e-mail Gmail service Google Apps,
with the help of which informational-analytical support of activity of organizational-educational
units of the University is provided. The author of the publication underlines key advantages of
Gmail and analyses its opportunities. Main characteristics of corporate e-mail Gmail service Google
Apps are described. It is identified that implementation of corporate e-mail Gmail service Google
Apps is a part of creation of certain information system, that will ensure united information space of
a modern higher educational institution.

Effective organization of educational process, that was used by methodist of organizational-
educational units (Scientific-methodological centre of research, scientific projects and programs of
Borys Grinchenko Kyiv University) in the work of corporate mail Gmail service Google Aps is
analyzed and presented. It is identified, that creation and improvement of mechanisms of building
corporate content with the help of Gmail service Google Apps will allow the collaborators of
organizational-educational units of the higher educational institution to plan and organize
educational process. Such organization of educational process optimizes the activity of
organizational-educational units of higher educational institutions.

Keywords: system, services, ICT, educational process, university.
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Hay4yHo-MeTOMYeCKUIl LEHTP MCCIeJ0BAHUIl, HAYYHBIX TMPOEKTOB M MNPOrpamMm
Kuenckoro ynusepcurera umenu bopuca I'punuenko, Kues, Ykpauna,

KOPIIOPATUBHASI TIOUYTA GMAIL CEPBUCA GOOGLE APPS KAK
NHCTPYMEHT JAEATEJBHOCTHU OPI'AHU3ALIMOHHO-YYEBHbBIX
IOJIPA3JEJEHUI BY30B

B crarbe mnpoaHanu3MpoOBaHBl MPEUMYILIECTBA MPUMEHEHHS OOJAYHBIX TEXHOJIOTUH, B
YaCTHOCTH, KopropatuBHOU moutel Gmail cepBuca Google Apps B pabore OpraHu3aroOHHO-
yueOHBIX ToJpa3zesieHuil By3a. PaccTaBieHbl OCHOBHBIE aKIIEHTHI 10 TPUMEHEHUIO0 KOPIOPATUBHON
noutsl Gmail cepBuca Google Apps, ¢ MOMOIIBIO KOTOPOH MPenocTaBiIsIeTcs] HHPOPMALMOHHO-
aHaJIMTUYeCcKass TMOJAJEepP)KKa JEesATeIbHOCTH OpraHM3al[MOHHO-YYeOHBIX TMOJpa3AeNieHuil By3a.
ABTOpOM CTaThU BBLICICHBI OCHOBHBIE IpeumymiecTBa mo4Thl Gmail u paccMoTpeHsl ee
BO3MOXHOCTH. OnucaHbl OCHOBHBIE XapaKTEPUCTHKU KopropaTuBHOM mouTel (Gmail cepBuca
Google Apps. OmnpeneneHo, 4To BBeleHUE KopropaTtuBHOUM moutkl Gmail cepBuca Google Apps
SBIIETCS YACThIO CO3JIaHUSI OMNpPENEICHHON HH(OPMALMOHHOW CHCTEMBI, KOTOpas 00ecrneduT
ennHoe MHPOPMALMOHHOE IPOCTPAHCTBO COBPEMEHHOTO BY3a.

PaccmMoTpena u mpencTaBieHa Ha KOHKpeTHOM mpumepe d¢hdeKkTHBHas OpraHu3aius
00pa3oBaTENBHOTO IMpoIecca, KOTopas Obljla MPUMEHEHA METOANCTOM OpPTaHU3alMOHHO-YYeOHOTO
noapazaenenus (HML uccnenoBanuii, Hay4HbIX MPOEKTOB U mporpamm KueBckoro yHuBepcurera
umenn bopuca ['puHueHko) B pabote koproparuBHOM mouTsl Gmail cepuca Google Apps.
OmnpeneneHo, 4To co3JaHue U HaJa)KUBaHUE MEXaHU3MOB IMOCTPOEHUS KOPIIOPATUBHOTO KOHTEHTA C
noMmotipio ciry:kOel Gmail cepBucoB Google Apps IMO3BOJIHUT COTPYJHUKAM OPTaHU3AIMOHHO-
y4eOHBIX MOJpa3ieneHuii By30B 3((GEKTUBHO paclIaHUPOBaTh U OPraHU30BaTh 00pa30BaTEIbHBIN
nporiecc. Takas opraHm3anus OOpa30BaTEIBHOTO MPOIECCa ONTHMH3UPYET JeSTEIbHOCTh
OpTaHU3aIMOHHO-y4eOHBIX TTOAPA3ICIICHHII BYy3a.

KiroueBble cioBa: KopropaTuBHas mouta, cepBuchl, VK-texnomoruu, oOpa3oBarenbHUIN
nporiecc, BY 351

[Moneas M. B., bopuciok 1. 1O.

Incruryr indgopmaniitnux Texnosorii i 3aco0iB Hapuyanusa HAIIH Ykpaiau, m. Kwuis,
Ykpaina

Kpusopisbka 3araabHoocBiTHA mkoJa I-1II cryneniB Ne 61 KpuBopi3zpkoi Micbkoi paau
JninponerpoBcbkoi odaacti, M. Kpusnii Pir, Ykpaina

OCHOBHI ICHUXOJIOI'O-IEJAT'OI'TYHI BUMOI'M A0 IMIIJAPYYHHUKIB 3
IHOOPMATHUKU IJIA 6-T'0 KJIACY

Y craTTi  pO3MNISHYTO TICUXOJIOTIYHI  OCOONMBOCTI Yy4HIB 6-r0  Kjacy: OypxJIMBUH
ncuxo(i3MYHUN PO3BUTOK Ta KPHU3U BJIACTHBI MOJOJIIOMY HiJIITKOBOMY BIKY. 3a pe3yjlbTaTaMu
MOPIBHSUIBHOTO aHaNi3y SKOCTI 3HaHb Y4HIB 5-MX Ta 6-UX KJIaciB 3a HaBUaJIbHUMH pokamu (2013-
2014, 2014-2015) BusiBIIEHO 3aJISKHICTh SAKOCTI 3HAHB Bij MPOOJIeM MiATiTKOBOTO BiKy. Criernudika
3MICTOBOI YaCTUHU MIJPYYHHKIB 3 iHHOPMATHKH A 6-TO Kiacy MOJSArae y BpaxyBaHHI BIKOBHX
0CcOOJIMBOCTEN YUHIB Ta Ma€ Bi10Opa)kaTHCh Y MCUXOJIOro-MeaaroriyHux Bumorax. Ilpencrasieno
OCHOBHI (PYHKIIT SIKi BUKOHY€E MiJIPYYHHUK, K 3aci0 HaBUYaHH:, 30KpeMa 3 iHpopMaTuku. Po3risHyTi
BUMOTH, Kl BUCYBa€ 10 cydacHoro miapyuHuka 3 iHpopmatuku T. I1. CokonoBchka. BukoHaHo
aHai3 JIl0YMX MiAPYYHHKIB 3 i1HGOpPMATUKM Juid 6-rO KJIacy Ha NPUKIAAI BUBUEHHS TEMHU
«ANTOPUTMHU Ta IX BUKOHABLI» Ta BUSABJIEHO MEBHI MpoOsieMHu B iX 3MicTi. BpaxoByroun BUKOHaHE
JOCTIKeHHs, OyII0 y3aralbHeHO Ta BUOKPEMJICHO OCHOBHI TICHXOJIOTO-TIEaroTi4HI BUMOTH, SKHM
MalTh BIJMOBIIATA MJPYYHUKH 3 1HPOPMATHKK ISl 6-T0 Kjacy. Y SIKOCTI TMEpPCHEKTUBH
MOJAJIBIIONO JOCTIPKEHHSI MOCTAa€ aHalli3 €JEKTPOHHUX BUAAHb 3 1H(GOPMATHKU Ta YTOYHEHHS
chOpMyTLOBAaHUX BHMOT CTOCOBHO [IIIOYMX IMMJAPYYHUKIB 3 BpaxyBaHHSIM ICHXOJIOTTYHHX
0COOIMBOCTEH MOJIOIINX MiJUTITKIB.

Kuro4oBi cjioBa: mcuxosoro-neaaroriuii BUMOTH; MIAPYYHUKH; MAPYIHUKHU 3 1H)OPMATHKH;
iHpopmaruka; 3H3; inpopmaTuka 6-i kiac
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Maya Popel, Irina Borysiuk

Institute of Information Technologies and Learning Tools of NAES of Ukraine, Kyiv,
Ukraine

Kryvorizka Secondary school I-l1111levels Ne61 of Kryvyi Rih city council of
Dnipropetrovsk region., Kryvyi Rih, Ukraine

THE MAIN PSYCHOLOGICAL AND PEDAGOGICAL REQUIREMENTS OF
INFORMATICS TEXTBOOKS FOR 6TH

Annotation. In the article the psychological characteristics of pupils 6th grade: rapid
psychophysical development and crises inherent in early adolescence. For a comparative analysis of
knowledge of pupils as the fifth and sixth grades by training years (2013-2014, 2014-2015) the
dependence of quality of knowledge from the problems of adolescence. The specifics of semantic
informatics textbooks for 6th grade is taking into account the age and characteristics of pupils need
reflected on the psychological and educational requirements. Presents the basic functions performed
by the textbook as a teaching tool, particularly in informatics. Considered the requirements set by
the modern informatics textbook T. P. Sokolowski. Analysis of current informatics textbooks for
6th grade on the example of studying the topic "Algorithms and their performers' and found some
problems in their content. Considering completed research were summarized and singled the basic
psychological and pedagogical requirements to be met by informatics textbooks for 6th grade. As
the prospects for further research appears analysis electronic editions of informatics and refinement
requirements for defined existing textbooks considering psychological characteristics of young
adolescents.

Keywords: psychological and pedagogical requirements; textbooks; textbooks on Informatics;
Informatics; ZEI ; Informatics 6th grade

[Moneas M. B., bopuciok U. 10.

NucruTtyr MHpOpManuoHHBIX TexHosoruii u cpeacrB o0ydyenuss HAIIH Yxkpaunsl,
r. Kues, Ykpanna

KpuBopo:kckasi o6uieoopa3zoBatenbnas mkoja I-III crymeneii Ne 61 KpuBopoxkckoro
ropoackoro copera /lnenponerpoBckoii odsactu, r. Kpusoii Por, Ykpauna

OCHOBHBIE MNCUXOJOTI'O-ITIEJATOI'NMYECKHUE TPEBOBAHUA K
YYEBHUKAM 11O UH®OPMATHUKE JJIA 6-1'0 KJIACCA

AHHOTanus. B craThe paccMOTpeHbI NCUXOJIOTMYECKHE OCOOEHHOCTH YYEHHMKOB 6-T0 Kjacca:
HCI/IXOCI)I/BI/I‘-ICCKOC Pa3sBUTUC U KPHU3UCHI IMPUCYHIUC MIIAANICMY IIOAPOCTKOBOMY BO3pACTYy. IIo
pe3yjbTaTaM CPABHUTCIIBHOT'O aHalin3a KadueCTBa 3HaHUU ydalmuxcCs MATBIX U ICCTBIX KJIACCOB I10
yueOHbiIM romaM (2013-2014, 2014-2015) BbIsSBIEHA 3aBUCMMOCTh 3HAaHUH OT MpoOieM
MOAPOCTKOBOTO Bo3pacta. Crnenuduka conepxraTeTbHON YaCcTH yUeOHUKOB 0 MHPOpMATUKE s 6-
ro kjacca COCTOUT B YUYCTC BO3pPACTHBIX oco0eHHOoCTEH yqalmuxcda W OOJDKHa OTpaXaTbCiad B
MICUXOJIOro-nearorndyeckux TpedoBanusx. [IpencraBieHsl OCHOBHbIE (DYHKLIHUHM  KOTOpPbIE
BBITIOJIHACT y‘-ICGHI/IK Kak CpC€IaCTBO O6y‘-ICHI/ISI, B YaCTHOCTHU IIO I/IH(I)OpMaTI/IKe. PaCCMOTpCHLI
TpeOOBaHUs, KOTOpbIE TMpPEABABISET K COBPEMEHHOMY Yy4yeOHMKY 1O  UH(pOpMaTuKe
T. I1. CokonoBckasi. BeinmosHeH aHanu3 AeMCTBYIOMUX YYEOHHMKOB MO WH(pOpMATHKE IS 6-TO
KJ1acCa Ha IMMPUMEPEC U3YUCHUS TCMbI ((AJIFOpI/ITMBI N X HUCIIOJIHUTCIIN> U BBIABJICHBI OIIPCACIICHHBIC
l'[pO6J'IeMLI B HX COICpPKAHUMU. YuuTeiBasi BBIIIOJIHEHHOC HCCICOOBAHUC, OBLIO 0606II_ICHBI u
BbIJICIICHBI OCHOBHBIC IICUXOJIOro-rmcJarortdcCKuc Tpe60BaHI/I$I, KOTOPBIM JOJIKHBI
COOTBETCTBOBATH y‘{e6HI/IKI/I 110 I/IH(I)OpMaTI/IKC JJIA 6-ro kimacca. B kauecTBe NEPCICKTUBBI
JaIbHENIIIET0 HCCIIEeIOBAaHUSI BO3HHMKACT aHAINW3 JJIEKTPOHHBIX HW3JIaHUN MO HMH(OpMaTUKE U
YTOUHEHHUs] CQOPMYJIHMPOBAHHBIX TpPeOOBAaHMM K JEHCTBYIOIIUM y4eOHMKaM C  y4eTOM
MICUXOJIOTHYECKUX OCOOCHHOCTEH MIIAIIINX MTOJIPOCTKOB.

KiroueBble c¢JIOBa: TCHUXOJOTO-TIEJArOTUYECKUE TpPEOOBAHUS, YYCOHUKH; YUCOHHKH TIO
nHdopmaruke; nHpopmaruka; OY3; nndopmaTtuka 6-it KjIacc
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BinHunbkuii gep:kaBHuUil nmegaroriuHuii yHiBepcurter imeni Mmuxaiina KouroOouHcbkoro,
Binnuus, Ykpaina

NIAIOTOBKA MAWMBYTHIX YYHUTEJIB 10 IHHOBAIIMHOI MEJATOI'TYHOI
JISITTBHOCTI: KOHTEKCTHUM ITIIXIJL

[HHOBaMIHI TIpoIlecH B OCBITI BUHUKAIM B Pi3HI ICTOPUYHI NEpioM 1 BU3HAYAIH ii PO3BUTOK.
AHani3 TEOpPeTUYHUX Ta EKCIePUMEHTAIbHUX MJOCHIKEHb TI0Ka3aB, LI0 HUHI Yy BUYMUTENIB
BUHUKAIOTh TPYIHOII B MPOLECi PO3pOOKM Ta BIPOBAIKCHHS IHHOBAIIHUX TEXHOJIOTIH, BHOOpI
HaWOIIBIIT ONTHUMAJIBHHUX II€aroriyHuX MeToMiB 1 3aco0iB. Illupoke mommpeHHs 1HHOBAIIINA
3YMOBJIIOE 3MIHM B CHCTeMi HiATOTOBKM MaiOyTHIX memaroriB A0 mnpogeciiiHoi IisIbHOCTI.
[IpoBigHUM 3aBIaHHSAM BHUINOI TMEJArOriYHOI OCBITH € TIArOTOBKA BYUTENS, SKHH BOJIOJIE
PO3BHHEHUMH OCOOUCTICHUMHU Ta MPO(ECiiHUMHU SKOCTSMH, 3AaTHOTO 31MCHIOBATH IHHOBALIHHY
Mefaroriyny  JisuibHICTh. Po3B’si3aHHS 1€l cTpaTeriyHoi 3aJayi  BuUMarae oprasizarii
[IECTIPSIMOBAHOI IMIATOTOBKA MalOyTHIX yYMTENIB J0 IHHOBALIWHOI MeJaroridyHol AisIBHOCTI B
YMOBaxX CHCTEMH BHUIIOI MEAAroriyHOi OCBITH, CHOPUSIIOYM iX MpodeciiiHOMy Ta OCOOUCTICHOMY
CTaHOBJICHHIO, (POPMYBAHHIO IHHOBALIHHOTO MOTEHITIATy Ta IHHOBALIMHOI KYJIbTYpH.

VY 3B’S3Ky 3 IUM BUHHKA€ HEOOX1IHICTh MOIIYKY MiAXOJIB 10 HABYAHHS, 1[0 OPIEHTOBaHI Ha
MaiOyTHIA 3MicT mpodeciiiHoi nismpbHOCTI. Ha Ham mornisn, nMM BUMOTaM IMOBHOKO MipOIO
BIJIMOBiJa€ KOHTEKCTHUN MiAXin, [mo 3abe3meuye IMOCHiJOBHE, HEMEpepBHE 1 CUCTEMAaTHYHE
(dhopMyBaHHS TOTOBHOCTI MaOyTHIX yYUTEIIB IO IHHOBAIIHHOT ITeIarOri9HO1 TisUTEHOCTI.

VY craTrTi mpoaHani3oBaHO OCOOJMBOCTI MIATOTOBKM MalOyTHIX Y4YWTENIB A0 IHHOBAIIHHOL
MEeIaroriyHoi MisUTBHOCTI Ta BU3HAYEHO MOXKIIMBOCTI 3aCTOCYBaHHS KOHTEKCTHOTO HABYaHHS Y
negaroriynux BH3; po3rmsiHyTo pesynbTaTd ONUTYBaHHS [OYMHAIOYUX YYUTENIB WIKIT Ta
npodeciiHO-TEXHIYHUX 3aKiaiB Ta BUJIJIEHO HU3KY 1HHOBaLIHHUX (OpPM, METOMAIB 1 TEXHOJIOT1H
IUIL  peanmizamii CHCTEeMHM KOHTEKCTHOTO HaBYaHHS, IO JIO3BOJIIIOTH TIO€JHATH HAaBYAIBHY,
KBazinpodeciHy 1 HaBUalbHO-NpodeciiiHy MAiIsUIBHICTb, a caMe: po3poOKa, HANOBHEHHS 1
BUKOPUCTaHHS EIIEKTPOHHUX HAaBYAJBHUX PECYpCiB, ENEKTPOHHUX HAaBYAIbHO-METOIHYHUX
KOMIIJIEKCIB; 3aJTydeHHs CTYIEHTIB O CaMOCTIIHOI OCBITHBOI AisIILHOCTI 3acobamu BeG-cepBicis;
BUKOHAHHS 1HAMBIAYalIbHHUX 1 TPYMOBUX NMPOEKTIB Ha OCHOB1 Beb-kBecTiB Ta bior-kBecTiB y SIKux
3IHCHIOETBCS 1HTEpAaKTHUBHE HaBYaHHA Yy KOHTEKCTI MaiOyTHbOI mpodeciiHoi AisIbHOCTI.
HaBeneno npuxmnaau ix po3po0aeHHs 1 BAKOPUCTAaHHS B OCBITHbOMY IPOLIECI.

KurouoBi c/jioBa: KOHTEKCTHE HaBYaHHS, 1HHOBalliifHA TeAaroriyHa AisUIbHICTH, MaiOyTHI
y4aureni, BeO-KBecT.

Lyudmila Shevchenko

Vinnytsia State Pedagogical University named after Mikhail Kotsubynskiy, Vinnytsia,
Ukraine

FUTURE TEACHERS TRAINING TO INNOVATIVE PEDAGOGICAL ACTIVITY:
CONTEXT APPROACH

The innovative processes in education arose in different historical periods and determined its
development. The analysis of theoretical and experimental studies showed that now the teachers
have difficulty in developing and implementing innovative technologies, choosing the most
appropriate pedagogical methods and assets. The widespread innovations lead to changes in future
teachers’ training to the professional activity. The leading objective of higher pedagogical education
is to train teacher who has the developed personal and professional skills, able to perform
innovative teaching activity. The achievement of this strategic objective requires the organization of
targeted training of future teachers to innovative pedagogical activity in terms of higher education
system, promoting their professional and personal growth, the formation of innovative capacity and
innovative culture.

In this regard, there is a need to find approaches to education that are focused on the future
content of professional activity. In our opinion, these requirements fully meet the contextual
approach that provides consistent, continuous and systematic formation of future teachers’ readiness
to innovative pedagogical activity.
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The this article we analyzed the features of the training of future teachers to innovative
pedagogical activity; identified the possibilities of contextual education application in pedagogical
institutions; considered the survey results of the beginning teachers of secondary and vocational
schools; defined a number of innovative forms, methods and technologies for implementing the
contextual education system thet allow combining educational, quasi professional and educational-
professional activity, such as: design and usage of electronic educational resources, electronic
teaching methods; engaging students into self-educational activity by means of Web services;
fulfillment of individual and group projects based on Web and Blog-quests in which the online
learning in the context of future professional activity takes place. Examples of their development
and usage in educational process are shown.

Keywords: contextual education, innovative pedagogical activity, future teachers, web quest.

IleBuenko JI. C.

BuHHMUKHI TrOoCyIapCTBeHHbIH NeAaroruYecKuii yHHBepcHTeT HMeHH Muxauia
Kouro0unckoro, Bunnnua, Ykpanna

HOArOTOBKA BYIYIIUX YUYUTEJENA K HUHHOBAILIMOHHOM
HEI[AFOFI/I‘IECKOFI JAEATEJBHOCTMU: KOHTEKCTHBIN MoJaxo/1a

I/IHHOBaI_II/IOHHBIe IIponIeCChl B 06p330BaHI/II/I BO3HHUKAJIXM B PAa3HbIC UCTOPUYCCKHC IICPUOABLI U
OIIpCACIIAIN €€ Pa3sBUTHUC. Ananus TCOPCTUYCCKUX U SKCIICPHUMCHTAJIbHBIX I/ICCJICIIOB’&HI/IfI II0Ka3sal,
4YTO B HACTOALICC BPEMs Yy y‘lHTeJ’Ieﬁ BO3HHUKAKOT TPYAHOCTU B IIPOLECCE pa3pa60TKH U BHCAPCHUA
MHHOBAIITMOHHBIX TGXHOJIOFI/Iﬁ, BbI60pe HanOoJIee ONTUMAaJIbHBIX neaarortdyeCKkux McETog0B U
CpCacCTB. H_II/IpOKOC pacipoCTpaHCHUC I/IHHOBaI_II/Iﬁ IMPUBOAUT K UBSMCHCHHUIO B CUCTCMC ITOATOTOBKHU
Oyaymux TMeaaroroB K Tpo(ecCHOHATBHOW IeATeNbHOCTH. Benymed 3amgadell  BbICIIETO
neaaroru4yeCkoro 06paSOBaHI/I$I SABJISICTCA TIOATOTOBKA YUYUTCIIA, KOTOprfI o6naz[aeT Pa3BUTbIMHU
JIMYHOCTHBIMU U HpO(l)eCCI/IOHaJ'IBHBIMI/I KadyeCTBaMu, CIIOCOOHOTO OCYIICCTBJIATH WHHOBAIIMOHHYIO
NeJarornyeckyio JeATelbHOCTh. PerieHune 3ToW cTparernueckoil 3afgadu TpeOyeT opraHu3aluu
ueneHaHpaBneHHoﬁ IIOATOTOBKHU 6yI[yI_I_II/IX quTenefI K I/IHHOBaI_II/IOHHOﬁ HeHaFOFquCKOﬁ
ACATCIIBHOCTH B YCJIOBHUAX CHCTCMBI BBICHICTO IMEAATrOTrMYCCKOro 06pa30BaHI/I$[, CHOCO6CTBy5[ ux
HpO(beCCHOHaHLHOMy u JIMYHOCTHOMY CTaHOBJICHHUIO, q)OpMI/IpOBaHI/IIO HNHHOBAIIMOHHOT'O
MIOTEHIMala U THHOBAIlMOHHOW KYJIbTYpHI.

B cBs3u ¢ 3TUM BO3HHUKAET H606XO,Z[I/IMOCTL IIOMUCKAa IMoAXO0A0B K O6y‘IeHI/IIO, OpPUCHTHUPOBAHHBIC
Ha Oynyiiee coaepskanue mpodeccuoHaabHOM AesTenbHoCcTH. Ha Hatn B3rsi, 5TUM TpeOOBaHUSIM B
MOJIHOM MEpe OTBCYHACT KOHTEKCTHBIHN moaxon, O6CCHC‘{I/IBaIOIJ_II/II‘/JI IOoCJIICJOBATCIBHOC,
HENpEephIBHOE U  CUCTeMaTHdeckoe (OpMHpOBaHHME TOTOBHOCTH OyAyIIMX YydMTened K
HHHOBaHHOHHOﬁ Henaromqecxoﬁ ACATCIIBHOCTH.

B cratbe mpoaHanM3uUpOBaHbI OCOOEHHOCTM  MOATOTOBKM  OyIyIIMX — yduTelned K
HHHOBaLII/IOHHOﬁ HCH&FOFHHCCKOﬁ ACATCIIBHOCTH U OHNPCACJICHBI BO3MOXHOCTH TIPUMCHCHHA
KOHTEKCTHOTO OOy4YeHHsT B TMI€arOTMYECKUX BY3aX; PACCMOTPEHBI pe3yibTaThl  OIMpoca
HaYUHAIINUX y‘IHTCJ’I@fI IIKOJI H HpO(I)eCCI/IOHaJ'ILHO-TCXHI/IHCCKI/IX 3aBe,Z[eHI/II71 U BBIICJICH PpAO
NHHOBAITMOHHBIX q)OpM, METOAOB U TEXHOJIOTUHU I peaim3alliid CUCTEMBbI KOHTCKCTHOTO
00y4eHHUs, MO3BOJISIONINE COBMECTUTh YUYE€OHYIO, KBa3UNpoecuHy 1 y4eOHO-TpodhecCHOHAIbHON
JCATCIIBHOCTH, 4 HMMCHHO: pa3pa60TKa, HAIMOJIHEHUEC W HCIIOJIB30BAHUC DJJICKTPOHHBIX yqe6HBIX
PECYpCOB, ISJICKTPOHHBIX y‘le6HO-MCTO,Z[I/I‘-ICCKI/IX KOMIIJICKCOB; IIPUBJICUCHUC CTYACHTOB K
CaMOCTOSITENIbHOM 00pa3oBaTeNbHON JAESITEIbHOCTH CpelcTBaMu BeO-cepBHCOB; BBINOIHEHNE
HHAUBUAYAJIBbHBIX W TPYHIIOBBIX IMPOCKTOB HA OCHOBC Be6-xBectoB u biior-xsectoB B KOTOPBIX
OCYILIECTBIISIETCS MHTEPAaKTHBHOE O0OydeHHEe B KOHTEKCTe Oyaymed mnpodeccruoHalbHOM
nestenbHOCTH. [IpuBeneHbl mpuMepbl MX Pa3pabOTKH M HCIOJB30BAaHMS B 00pa30BaTEIIbHOM
MpoIiecce.

KiroueBbIe cJI0Ba: KOHTEKCTHOE 06yqu1/1e, HWHHOBAIIMOHHAA ncAarorudycckasa ACATCIbHOCTD,
Oyaymue yauTens, BeO-KBeCT

214



ISSN 1998-6939
HaykoBe BuaganHus

30ipHHMK HAyKOBUX Ipallb

IndgopmaniiHi TeXHOJI0TII B OCBITI

Bunyck 1 (30)

KopexTop — Binnuk M.O., Tapaciu FO.I'., 'neakosa O.
Komn’torepue maketyBanHs — Tapaciu FO.I'.

@diHaHCYBaHHS BUJAHHS
30ipHHKa HayKOBHUX Tpaib «[Hpopmariitai TexHomorii B ocBiTi» 1 (30)
3I1HCHIOETHCA KOIIITOM
roJioBHOro penakropa npogpecopa O.B. CniBakoBcbKOro

[Tignucano no apyky 28.03.17.
YMoBH. Jpyk. apk. 25.04. Hakmax 300 np. 3am. Ne

Bupasens 1 BUTOTOBIIIOBAY
XepCOHCHKHI JAep>KaBHUHN YHIBEpCHUTET.
Ceigouro cy6’ekta BugaBHn4oi cipaBu XC Ne 69 Bin 10 rpymanas 2010 p.
73000, Ykpaina, M. XepcoH, Byi. 40 pokis XKostas, 27. Ten. (0552) 32-67-95.



