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obmexeni Qynkuii (j=1,2), dj’i — nidicni uncna (j=1,2, i:]j, leN), € - mamit napamerp (8>0),
C*(M,t). c'(M,t), C**(M,t), C**(M,t), C***(M,t), C***(M,t), CS(X,y,Z)— JIOCTaTHBO TIAJKi

¢dbyHKIIT, “CHIIBHO” Y3ro/pKeHI Mik cO000 Ha pedpax obmacTi G, M - noBinbHa TOUKa BifMOBiHOT MOBEPXHI, Vn -

HOpMaJbHa CKJIaJI0Ba WIBKHAKOCTI Ha mosepxHi posainy EFF.E, .

OnHUM i3 e)eKTUBHHX HIIAXIB PO3B’s3aHHS TAKOTO POAY 33j]ad € HoetarHa (ikcallis XapakTepUCTHK CKIIaI0BUX
npolecy 1 cepeloBHINa Ta MOCHIZOBHE pO3B’si3aHHS (iNbTpaliiHOi 3agadl 3 BHKOPUCTAHHSM KBa3iKOH()OPMHHUX
(xoH(pOPMHUX) BiToOpaXkeHb 00JaCTi KOMIUIEKCHOTO KBa3inoTeHniany (MOTeHIialy) Ha Gi3uyHy 001acTh (110 BKIIOYAE
MoOYOBY TiIPOAMHAMIYHOI CITKH, ITOJIS MIBHUIKOCTEH, OOYMCICHHS BEIMYMH Pi3HUX IEPETOKIB TOIIO) i CHHTYISIPHO
30ypeHoi 3amadi THITy “KOHBEKLiA-Iudy3is”, 3aucaHoi BITHOCHO KOOPAMHAT 00IAaCTi KOMIUIEKCHOTO KBa3iMOTEHITIATy
(moTeHmiany), 3 BHKOPHCTaHHSIM YHCIOBO-aCHUMITOTHYHHX MeToZiB. Tak, Ha OCHOBI [4] oTpHMaHO pO3B’SI30K
dinprpaniiinoi samadi (1), (3), (10), mo BKMOYaE MOOYIOBY TiAPOIMHAMIYIHY CiTKY, 3HaX O/DKEHHS mapameTpiB Q, Q,,

* * v = . .
Q O, (puc. 1 6), oOurcIeHHS MO MBUAKOCTEH V TOIIo, i aHaiorivHo [1-3] omep:kaHO alTOpUTM aCHMITOTHIHOTO

HaOJVOKEHHST PO3B’SI3KYy 3a7adl THITy «KOHBEKUisA-audysis-macoodmin» (2), (4), (5), (7), (9), (11) mpu iHTEerpaybHii
3aznexHocTi 1 (2), (4), (6), (8), (9), (11) npu MHOrOUNIEHHIH 3aJ€KHOCTI BITHOCHO KOOPJIUHAT 00JaCTi KOMIIJIEKCHOTO
noteHuiany. [Ipy 1boMy OTpMaHO HOBOTO THITY IOIIPABKH, LI0 XapaKTEPHU3YIOTh MEXaHi3M KOHBEKTHBHO-AN(Y31HHOTO
Mepepo3NoIily BETMYMH KOHIEHTPALIif YaCTHHOK 3a0py/AHIOIOUNX PEUOBHH B OKOJI AIISIHKA PO3ALTY.

CIHCOK BUKOPHCTAHHX JKEpeIl

1. Fomba A. A. TlpoctopoBi cHHTYIsIpHO 30ypeHi 3amadi Ty “‘(imbTpamis-mudy3is’ y IBOOIAPOBHX
cepenoBumax / A. S bomb6a, IO. €. Kmumriok, 1. M. Ilpucsokaiok // BicHuk XapKiBCBKOTO HAaIiOHAJIHHOTO
yHiBepcutety. Cep. “MaremaTinaHe MoaemoBaHHA. [HpopMaIifiHi TeXHONOTii. ABTOMaTH30BaHi CHCTEMH YIIPABIIHHS .
—2008. — Ne 833, gum. 10. — C. 47-58.

2. Boméba A. A. TIpocTopoBi HeNMiHIHHI CHHTYISIPHO 30ypeHi KpaioBi 3a1aui TUITy “KOHBeKUit-audy3is” / A. 5.
bomoa, 10. €. Kimumiok, B. B. Ckonenskwuii // lon. HAH Ykpainu. — 2007. — Ne 8. — C. 37-44.

3. Bomba A. A. TlpoctopoBi HemiHiIlHI CHHIYJSpHO 30ypeHi KpaioBi 3agaui THIy “KOHBEKLis-mudysis” B
aHizoTporHux cepemorumax / A. 5. Bom6a, 0. €. Knumiok, B. B. Ckonerpkuit / Bicauk KHIBCBKOTO YHIBEpCHTETY.
Cepist: dpisuko-maremaTnyni Hayku. — 2007. — Ne 2. — C. 105-113.

4. Kaumioxk FO. €. TIpocTopoBi aHajgoru KpaiHoBHX 3a/1a4 Ha KOH(POPMHI BiMOOpaKeHHs IJIs OIHOTO KiIacy
KyCKOBO-oHOpinHuX obnacreii / 0. €. Kiumiok, /1. O. [Ipuropaunpskuii // BonnHcbkuii MatemaTuyanii BicHUK. Cepist
npuKiIanHa Matemaruka. — Bum. 8 (17). — Piere : PAT'Y, 2011. — C. 51-62.

PO3POBKA WEB-PECYPCY /IS BH3 HA IPUKJIAJAI EJEKTPOHHOI'O )KYPHAJTY
YCHIIIHOCTI CTYAEHTIB
Yaanosa M. B., cTyaeHTKa-MaricTpaHTka
Pignencokuit 0eprcagHuii Zymanimapruil ynieepcumem

EnexTpoHHMI >KypHayl OOJiKy HaBYaibHOI pPOOOTH CTYAEHTIB aKaJeMi4HOi TPYNH BBOJHMTHCS 3 METOIO
3MiIICHEHHS MOHITOPMHI'Y HaBYaJbHOIO IPOLECY Ta IiJrOTOBKH iH(GOpMAIii Uil NPUHHATTS pilleHb LIOA0 HOTro
yIIOCKOHANEHHS. EJEKTpOHHMIT KypHaNl € CKJIQJIOBOIO CHCTEMH aBTOMAaTH3allil yHpaBlliHHS yHiBEpcHUTETOM B cdepi
oprasizauii akaaemiuHoi AisuibHOCTI. [3, ¢9] BiH siBisie coboro cydacHy 1 ynockoHaneHy ¢opmy oOIiky HaBYaIbHOI
ISUTBHOCTI CTYACHTIB. PosramykeHa cucreMa BUIIMX HaBYAIFHUX 3aKJalliB YKpaiHu MOTpeOye HEeBiqKIaIHOI PO3POOKH
MeXaHi3My y3TOKEHOT cCaMOPETYIIAIiT OCBITHBOT HisTTBHOCTI Ta CTPATETIYHUX HAIIPSIMiB KOHTPOJIIO SIKOCTI OCBITH.

BBeneHHs eIeKTpOHHOTO KypHally CHPSIMOBaHO Ha: 3a0€3MEeUeHHS BIAKPUTOCTI Ta MPO30POCTi HABYAIHHOTO
npouecy; (GopMyBaHHS 3BOPOTHOTO 3B’SI3Ky MDK CTYAEHTaMH Ta BHKJIaJadaMy; BilOOpakeHHS OCOOHCTICHOTO Ta
npodeciiHoro 3pocTaHHA KOXKHOTO CTy/EeHTa; 3a0e3NedeHHs KOHTPOJIO 3a BHKOHAHHSAM CBOIX OO0OB’S3KIB ycima
CTOpPOHAaMHM HaBYaJILHOTO TPOLIECY.

B xyprami BimoOpaxaroTbes:

1) TpaekTopis OCOOMCTMX YCHIXiB CTYyIEHTIB MPOTATOM HaBYaHHSA B YHIBEPCHTETI Ta AWHAMiKa YCIIIIHOCTI
aKaJeMIidHHX TPy,

2) BiZBiyBaHHS CTYACHTAMH CEMiHAPCHKUX (IIPAKTUYHUX, JTA00OPaTOPHUX) 3aHATH;

3) makommueHi Oanmm 3a Bci BHIM poOiT, mependadeHnx poOOUOr0 HaBYATBHOIO MPOrPaMoOI0 JWUCIHILIIHH,
30KpeMa: OTpHMaHi OamM Ha CeMIiHApChKUX (MPAKTUYHMX) 3aHATTAX; PE3yJIbTaTH BiAMPAIIOBAaHHS CTyACHTAMHU
NPOIYIIEHUX 3aHSTh; PE3YJIbTATH MOAYJIbHUX (KOHTPOJBHHX) POOIT; pe3yibTaTH ydyacTi B KOJIOKBiyMax; pe3yJbTaTH
IHIIUX BUIIB POOIT.

[opsiiok BBeIeHHS €IEKTPOHHOTO XKYpHAIY:

1. 3anoBHEHHS )KypHaJly 31iHCHIOBATHME BHKJIaJad OCOOMCTO MPOTATOM 7 KaJICH/IapHHUX JTHIB.

2. Inst BinoOpaskeHHs pe3yJIbTaTiB HAaBUYAHHS CTY/AEHTIB 3 PI3HHX aKaJEMIYHUX TPYI, SKi BUBYAIOTh 1HO3EMHY
MOBY, (OpPMYIOTBhCSI BipTyajbHI HaBYaJIbHI TPymH. Pe3ynbTaTd HaBYalbHOI iSIIBHOCTI CTYACHTIB aBTOMATHYHO
PO3HOCATHCS 10 KypHAJIAX aKaJeMIYHUX Pyl (HaKyJbTeTiB, CTyJCHTAMH SKUX BOHHU SBIISIFOTHCSL.
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3. Ilicns BigmpamroBaHHS CTyAEHTaMU MIPOMYIICHNX 3aHATH a00 MepecKIaeHnX MOAYIbHUX (KOHTPOJIBHUX) YH
IHITMX BHIIB poOiT, mependadyeHnx poO0I00 HABYAIBHOIO MPOrPaMOI0 TUCIHMILTIHN, BUKIAAad J0JA€ 3aHATTS JAaTOI0
TepecKiIajaHHs 1 B Iii Tpadi BECTaBIsLIE€ OTPUMaHI CTYyICHTOM Oairm.

4. Tlpu 3aKkpimicHHI 32 OJHIEI0 aKaJeMiYHOIO TPYIOI0 KiJIBKOX BHKIIAJadiB, BOHH BCi OTPUMAIOTH JOCTYI IO
CTOPIHKH XypHAJIY Ha AKiH BiZOOpakaloThCS pe3yabTaTH pOOOTH CTYNEHTIB Li€l TPyIIH.

Po3pobiena Hamu iHgonoriana monenb bJ] mae urimsin [1, ¢57]:

Model Name: Qiarpama knacu C
Package Name: liarpama knacu +LTYACHT
Diagram Name: ClassDiagram_1 _\/-K‘JA CTYAEHTa
Diagram Type: Class -Koa rpynu
Iorux
+Buknagay 'HaPU“b
-Kog euknagava :lMp_':B"“*e
“login -Mo-Batbkoei
L -E-mail
-I'Ir?le BULLE +Tpynu :
-WO?EBTbKOBi -Koa rpynu K+0I.UHIG|
“E-mail =|-Hazea rpynu | -KOA CTYAEHTA
-Kog cneyiansHocTif -NOA 3aHATTA
-BUEHE 3BAHHA -Nata
-HayKoBa CTYNiHb -Oujkka
+[Ipegrern
+3aHATTA -Koa npeamety
-Kog 2aHatTa 'HAa3B.a NPSAMETY
-Koa npeamet-enknagaMe 'K!ﬂbk!mb JIEKLIN
-KinekicTe nabopatopHu
-KinbKIiCT b NP aKTUYHMX
+CneyianbHicTb
-Koa cneujaneHocTi Hpeamer-Buknagay
-Hazea cneyianeHocTi | | _>-K0.U. npeamMeT-euKnagay
-Kog ¢ akyneTety -Koa npegmery
-Koa evknapava
-Bupa zanare
+Qakynbrer
-Kog ¢ akynetety
-Hazea dakyneteTy

Puc.1. cxema 1aHUX CUCTEMH eJIEKTPOHHOTO KYpHAJly YCHIIIHOCTI CTYJCHTIB
CHKcoK BUKOPHCTAHUX JKEPed:

1. Apmoy /., Heiimranr A. UML 2 wu VYaudumupoBansbeii mpomecc. IIpakTuueckumii 0OBEKTHO-
OpPHEHTHPOBaHHbBIN aHanu3 u npoektupoBanue / JI. Apnoy, A. Helitrant. — M. : CumBoa-Iltoc, 2007. — 617c.

2. Bemmar JI. Pa3paboTka BeO-niprtoskeHuii ¢ momormsio PHP 1 MySQL, 4-e m3a. : nep. ¢ anra. / JI. Bemumuar,
JI. Tomcon. — M. : U3marensckuii oM «Buibsmcey, 2010. — 848 c.

3. Bepbeup B. B. ComianbHo-TiefarorivyHiuii MOHITOPHHT y BY3i: METOIOJOTis, METOIUKa, OpTaHi3aIlis:
moHnorpadis / B. B. Bepbens. — Pisre : PAT'Y, 2002. — 309 c.

WEB-OPIEHTOBAHI HABUYAJIbBHI KOMIT’IOTEPHI CUCTEMHA
®panuyk Bacuap MuxaiinoBuy, 101eHT, KAHIMIAT NeJaroriyHuX HAyK
Hauyionanvnuit neoazoziunuit ynigeepcumem imeni M.I1. /[pazomanosa
Jns  opranizanii pobotm web-OpieHTOBaHMX HaBYAJBHUX KOMITFOTEPHHUX CHCTEM CHOTOJHI AKTHBHO
BUKOPHCTOBYIOTh CHCTEMH yrpaBiiHHS KoHTeHTOM (CMS — Content Management Systems) Ta CHCTEMHU yNpaBIiHHS
HaByasbHUM KoHTeHTOM (LCMS — Learning Content Management Systems). barato HaB4ajabHUX 3aK/IafiB Ta iHIIAX
oprasizaiii, o MIaHYIOTh PO3TOPHYTH CBOI OCBITHI NMOCIYTH B INI0OaNbHIA Mepexi [HTepHeT, yacTo MaloTh crpaBy 3
JeIKUMH ICHYIOYMMH TEXHOJOTIYHUMH DILICHHSIMHM, 10 € HEAOCTATHBO aJaNTOBAaHUMH JO ICHYIOUMX YMOB 1 He
BIAMOBITAIOTh pEaTbHUM IOTpedaM, 30KpeMa 1 Al JIarHOCTHKM OCBITHIX pe3ysbTariB. IIpm mpomMy 4acTo KOmITH
CHPSMOBYIOTHCSI Ha NMPHAOAHHS 30BHI NPHBAOIMBHX TEXHOJOTIUYHHX DIlIEHh BCECBITHHO BIJOMHX TOPTOBHX MAapokK.
OnHaK BIPOBA/DKECHHS JOPOTMX KOMEPLIHHUX CHCTEM B YMOBaX MICIIEBOTO PHHKY JaJIeKO HE 3aBXIH MPHHOCUTH
MO3UTHUBHUH pe3yJIbTaT, a HACTYITHE JOOMPAIFOBaHHA a00 ajanTamis 10 MoTpeo, Mo MOCTIHHO 3MIHIOIOTHCS, B OaraTbox
BUIIA/IKaX CTA€ HEMOXIIUBUM.
Cepen 3HaA4HOI KUTBKOCTI Web-Opi€HTOBaHHMX CHCTEM, 3a JIOTIOMOTOI0 SKHX 3a0e3MeuyeThCsl yIpaBIliHHSI
KOHTEHTOM Ta HaBYAJIBHUM KOHTEHTOM, JOIIBHO 3BEpHYTH yBary Ha cuctemu Open Source, a came:
CMS: Drupal, €107, Joomla!, MODx, PHP Nuke, TYPO3, Xoops i T.x;
LCMS: Atutor, Claroline, Dokeos, LAMS, MOODLE, OLAT, OPENACS, Sakai i T.1.
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