Bunyck 4 () Cepia: MNpobnemMun MeToanKMN HAYKOBI 3AlMMNUCKU
¢pizMko-maTeMaTUYHOI i TEXHOMOrIYHOI OCBITU

MOHITOPUHI AKOCTI NIATOTOBKMU MAMUBYTHIX YYUTENIB:
OCHOBHI HANPAMMW TA NEPCNEKTUBU NPOBEAEHHA

Maiia KAAEMIA, OkcaHa TYPYAHCBKA

YV ecmammi posenanymo ocnogni nanpsmu ma nepcnekmueu npogedents MOHIMOPUHeY AKOCMi Ni020mosKu
Qaxisyie 'y nedacociunux euwux HasuanbHux 3akaadax. Ilpedcmaesneno, pospobiene asmopamu,
inghopmayitino-npoepamme 3a6e3neueHHs MOHIMOPUH2Y, 0esKi eKCnepUMeHmMAaibhi OaHi 1020 NPOeedeHHs.

The article describes the main areas is the prospect of monitoring the quality of training in educational
institutions of higher education. Presented, developed by the author, information and software for monitoring,
some experimental results of the meeting.

Ilocmanoexa npoonemu. OcBita YkpaiHu HUHI TiepeOyBae B Mpoleci MOJEpHi3alii Ta
CIIpsSIMOBaHa HA BXO/DKEHHS JI0 €BPOIEHCHKOTO 1 CBITOBOTO OCBITHIX mMpoctopiB. Haromoc Bce
Oublie pPOOWTHCS HA SIKOCTI OCBITH, YHIBEpPCaJbHOCTI IMIATOTOBKM BHUIYCKHHKA Ta WOTO
aJIaliTOBAaHOCTI JI0 PUHKY TMIpaii; KOMIIETEHTHICHY OCOOHCTICTh. BaKIMBOIO MeEperyMOBOIO
MIJBUIINCHHS SKOCTI IIATOTOBKM MaWOyTHIX (haxXiBIiB, SK CBiA4aTh IOIIYKH II€JaroriB Ta
HayKOBIIIB, € MOHITOPHHIOBI TOCIIPKEHHS B OCBITI.

VYV HarmionanbHiit cTpaterii po3BUTKy ocBiTH B Ykpaini Ha 2012-2021 poku [3], npuiiasTii 111
BceykpaincbkuM 3°1310M MpAIiBHUKIB OCBITH, MPOTOJIONICHO HEOOXIIHICTh CTBOPEHHS CHUCTEMHU
MOHITOPHHTY OCBITHBOT'O TIPOIIECY JUIS MiJBHUINEHHS e(hEeKTHBHOCTI YIPaBIiHHS 0CBiTOI0. OCHOBOIO
Cy4aCHHX MOHITOPHHTOBHMX JOCTIDKEHb B OCBITHIH Tally3i € IeAaroriyHi BHMIpIOBaHHS, IO
XapaKTePU3YIOThCS CHCTEMATHYHICTIO, TPUBAIICTIO B Yaci, MPO30PICTIO Ta e()eKTHBHOIO CHCTEMOIO
BIJICTI/IKOBYBAaHHS CTaHY MiJIrOTOBKH (haxiBIliB Ta MPOTHO3yBaHHS 11 PO3BUTKY.

[IpoBeneHHss MOHITOPUHTY SIKOCTI IMIIrOTOBKM (paxiBI[iB y HaBYAJIbHUX 3aKiajgax IMOKH IIe €
HEIOCKOHAJIMM BHACIIIOK il J€KIIbKOX YHHHUKIB:

- pI3HHUI B TIOyMaueHHI TEPMIiHOJIOT], 10 BU3HAYAE TIOKA3HUKH, 32 SKHMH OLIHIOETHCS SIKICTh
MiArOTOBKU (haxiBIliB;

- pi3HE CHPUHHATTA OLIHOK 3HAYYIIOCTI THX YW IHIIMX TOKA3HWKIB WICHAMH EKCIEpTHOI
KoMicii i afMiHiCTpaIli€lo HaBYaJIbHOTO 3aKIIay;

- BIACYTHICTH €IWHOTO TIAXOAY JO OACP)KAHHS pE3yJbTaTiB MOHITOPHHTY, a OTXKe,
HEMOXKJTMBICTh TIOPIBHSHHS PE3YJIbTaTIB 3 aHAJIOTIYHUME HABYaJIbHUMH 3aKIIaIaMHu;

- HeocTaTHIN piBeHb BuKopucTanHs IKT B 006pobii iHpopMaliiiHIX pecypciB MOHITOPUHTY.

B OaraThoX mMemaroriyHUX MIOCTIKEHHSAX TEPEBAKHO PO3IIIAIAIOTHCS OKPEeMi CKJIajoBi
MOHITOPHHTY SKOCTI MiATOTOBKH MaiOyTHIX ¢axiBiiB. [IpoTe akTyalbHUM € MOEAHAHHS SKICHUX 1
KUTBKICHUX TIOKA3HHUKIB SIKOCT1 MIArOTOBKH MaHOYTHIX (axiBIliB B €JMHUI THTErpalbHUMA TTOKA3HUK
Ta Horo oOuucieHHs. [legaroridni mpaiiBHUKA Ta aJMIHICTpallii HaBYAJbHHX 3aKJaiiB
MoTPeOyIOTh PO3POOJICHHS KOHKPETHMX METOAMK Ta MOJCNCH MOHITOPHHIY SKOCTI IiATOTOBKU
BUITYCKHUKIB, 10 PEAN3YIOTbCS 3aBISKH arnpoOOBaHMM TEXHONOTISIM 1 MaloTh crenudiday
MiATPUMKY Ta TporpaMHe 3a0e3redeHHs.

Y 2012 poui Binaumbka obOnacHa Pana Ta BinHMIbka oOjacHa JepikaBHa aaMiHICTpallist
npHuCyquiia TpaHT BiHHUIBKOMY JepKaBHOMY IMEIaroriYyHOMY YHIBepcHTETy iMeHi Muxaiina
KomroOuHcbKkOro Uit opraHizaiii Ta TpOBEAEHHS MOHITOPHHTY SKOCTI MIITOTOBKH (aXiBIliB.
Pospobniene poGodoro rpymnor BiHHUIBKOTO JEpKaBHOTO MENArOTiYHOTO YHIBEPCHUTETY IMeHi
Muxaitna Komtoouncskoro (BAITY) indopmariiino-niporpaMHe 3a0e3neueHHs MOHITOPHHTY SKOCTI
MIArOTOBKK (haxiBI[IB € JOCHTh S(PEKTUBHUM 1 MOXXE PO3IJISAATHCA SK BaroMuil KpOK IIOJ0
oprasi3zaiii Ta mpoBeIeHHS MOHITOPHHTY y HaBUYAIBHUX 3aKiajiax.

Amnaniz nonepeouix docnidxcenv. TeopeTHUHHMI aHami3 mpobiemu TpodeciiiHol MiaroToBKH
BUMTENS TMPEACTaBICHO B TpalsX BITYM3HSHUX 1 3apyODKHMX HaykoBUiB O. AOymiHOI,
P. l'anycroBa, P. 'ypepnua, C. €nkanosa, . 3s3t0Ha, F0. Kpasuenko, H. Ky3pminoi, H. Moticetok,
O. lexoru, I. Migmacoro, O. lllecromantoka; KpuTepil skocTi mpodeciliHOi OCBITH W acleKTH
MEJarorivHoro  KOHTPOJIO  BHCBITJIGHO B poborax  B. ABanecoBa, IlI. AMoHamBimi,
B. Apxanrenscekoro, B. besmanmbka, T. Inpinoi, B. Kpaescwkoro, I. Jlepuepa, B. Ilomoncrkoro,
€. CanoxkuukoBa, M. Ckatkina, C. Cyxopcbkoro, H. Tanusinoi, A. SIron3incekoro, 1. SIkiMaHCBKOT;
MpoOIEMOI0 OLIIHIOBAaHHS SKOCTI MrOTOBKK MaOyTHIX (axiBiiB HUHI 3aliMaioThes €. KopoTkos,
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O. Jlokmmna, T.Makaposa, B.Ilanaciok, M. Ilorammuk, O.Cy0erto; po3poOKy Teopii W
OpraHi3aliifHO-IearorivHuX YMOB MPaKTHYHOTO 3aCTOCYBAHHS MOHITOPUHTY B OCBITHIX CHCTEMax
momaHo B pobOorax H. Balimanpkoi, M. bepmancekoro, B. ['opba, I'. €npHukoBoi, €. 3aikw,
B. Kanbnest, T. Jlykinoi, O. JIsmenka, O. Matiopopa, 1. MatBienko, B. Mokieesa, O. OpiioBa,
C. Ilonmasina, O. [lyns0epe, B. Penkina, 3. Ps6osoi, B. Ceprienko, C. Ciminoi, C. Illumosa,
B. Slcincbkoro; mpobieMu ympaBlliHHS SKICTIO Ta MPOIIECOM 3aCBOEHHS 3HaHb Yy cdepi OCBITHIX
mocayr  gocinimpkeHo ). baGancekum, B. Bomortosoro, B. I'anysunchbkum, B. 3uHeHKOM,
B. JleBmunoto, H. Huukano, 1. ITimmacum, B. Cnacteoninum, I'. Lexmictpororo, JI. UepBsikoBuM;
TEOpiss HEYITKUX MHOXHUH TIPE/CTaBlieHa B TMpamsx 3apyObKHUX 1 BITYM3HSHUX HAyKOBIIIB
P. bennmana, JI. 3ane, A. Kodpmana, O. Jleonenkora, T. CaaTti, M. CsaBasko, C. IlITo0a Ta iH.

MeTorw maHoi po0OTH € BHCBITJCHHS HAnpsMIB Ta IEPCIEKTHB peajli3allii MPOeKTy 010
3MIICHEHHSI MOHITOPHHTY SIKOCT1 MiZATOTOBKM MalOyTHIX YUUTEINIB.

[lix TepMiHOM «MOHITOPHMHT» MH PO3YMIEMO CHUCTEMY 3aXO/iB 31 30HMpaHHs, aHajizy Ta
OIPanbOBYBaHHs METOIaMU MaTeMaTHuYHol 00poOKH iH(opMAaIlii PO HABYAIEHHUHA MPOIIEC 3 METOO
BH3HAUCHHS 1 peatizanii e)eKTUBHUX NUISXIB MIABHIIEHHS SIKOCTI MArOTOBKY (haxiBiiB [5].

[TpoBeneHHs KOMITJIEKCHOTO MOHITOPUHTY SIKOCTI MiATOTOBKM MalOYTHIX YUUTENIB Niependavae
BIIPOBKEHHS iH(OopMaliiHO-TIporpaMHOro 3a0e3nedeHHs, sike npencraBieHe Web-po3poOkoro
«JliarHOCTHYHI 3aBJaHHS JJIsl MOHITOPUHTY SIKOCTi MiATOTOBKH (haXiBIliB», MOJICILTIO MOHITOPHUHTY
Ha OCHOBI TeOpil HEUITKUX MHOXHH, aBTOMAaTH30BaHOIO cucTeMoro “Model monitoring”.

Web-po3pobka «JliarHOCTHYHI 3aBOaHHS JJIsl MOHITOPHUHTY SKOCT1 MiATOTOBKH (haxiBIIiB»
BHUKOPHUCTOBYETHCSI HAMH SIK TiaTdopma a1l HaKOWYeHHs iHQOpMaIlifHIX pecypciB MOHITOPUHTY
(puc. 1). CtBopena Web-po3poOka Mo)Ke MICTHTH TECTH I'SATH (QOpM: 3 OIHIEI0 MPaBUIBHOKO
BIIMOBIIIO; 3 KUIbKOMA IPaBUJIBHUMH BIAMOBIISAMH; 3aBIaHHs, IO IPOINOHYIOTH IOCOPTYBAaTH
BIJIMIOBiII B TMPaBHJIBHOMY TMOPSIKY; 3aBJaHHS Ha BCTAHOBJICHHS BiAMOBIMHOCTI, 3aBAaHHS 3
BIIKpUTOIO BigmoBimmio (puc. 2). Hamm BpaxoBaHa MOMIJIHMBICTH BUKOPHCTaHHS pPO3pOOIEHOT
TECTOBOi CHCTEMH KOpHCTyBadamH (BHKIIaJadaMH, aJMIHICTpalli€l0 HABYaJIbHOTO 3aKiamy) 3
MIHIMAJIPHUMH 3HAaHHSIMHM Web-IIporpaMyBaHHSA: TECTOBI 3aBIAaHHS Ta BIAMOBIAI 30epiratoThCs B
OKpeMux (aiinax, Mo J03BOJISIE KOPUCTYBAUy HE peAaryBaTH KOJ CTOPIHKH, a JIMIIE CTBOPUTH
BiIMOBiHI (aliny Ta MOMICTHTH iX Yy BIINOBIAHY IUpEKTOpi0. B MaiiOyTHhOMY miIaHyeThes
aBTOMATHU3yBaTH 1 1€l TMpolec 3a JIOMOMOTOK CTBOPEHHS BIiAIOBIIHOIO MPOrPaMHOIO
3a0e3MedyeHHs, M0 aBTOMAaTHYHO r'eHepyBaTHMe html-koja 3amuTaHb i1 Bigpa3y cTBOpIOBaTHME BCi
BINOBIIHI (haiijM [T 3aIyCKy TECTy B Opay3epi.

JliargocTHuHi 3aB1aHASA 1718 MOHITOPHHTY
SIKOCTI miAroTOBKY daxiBuis

V) & + .
N1\ MliarmocTuuni 3aBaHHst It MOHITOPHHTY
< SAAIKOCTi minroToBKH axisuis

JIATHOCTHYHI 3ABJTAHHA JTJII MOHITOPHHI'Y SIKOCTI
TIIATOTOBKM ®AXIBIIB

BXiuii MoHiTOpHHT Betanosits, sLu10BLIMICTS MK G MKLiANS! 14 TX HewisHeui iterpasasi

anka: £(x)=cos S+ sindx J1 () =sin—cosdr+ €
IloTounuHit MOHITOPHHT 4 4
] u f(x)=cos4x +sin> [ ()i =sindr-cos+ C
IlincymKoRMif MOHITOPHHT 4 , :
[ (x)ae =sindx—cos ™+ C
S f(x)=~cos> +dsindx 4
MOHITOPUHT 3aTHITKOBHX 3HAHB L
f (x)=4cosdx +sin” J1‘\)dv‘;4y‘llll,;“‘>l‘.[
AHKeTH, METOIHKH [l JarHOCTHKH COLIabHO-0COOUCTICHIX KOMIICTEHIIH = 4 =

CTYNIeHTiR I [«.]zh:)imi* }m. +C
AHKETH COLIONOTTYHOI0 ONUTYBAHHSA PUHKY LAl [T ——
KopHryBanbHi 3aX011 3 BIOCKOHATIEHHS SKOCT] i ArOTOBKY MaifOyTHIX (haxiBIiB|
| BiHHNIBKHIT NepKaBHIiT MeNarorivHImii yHiBepenTer iMeni Mirxaiina KomoGHHCHKoro | REILgH AcoesBmRi negarorimri yeibepcarer ient Mexafin Koniobpcskorg
Puc. 1. Konis ekpany 201081020 8iKHa Puc. 2. Ilpuxnao 3a60anHs Ha 6CMAHOGAECHHS
Web-po3pobxu «iacnocmuuni 3a60amnmst 6ION0BIOHOCII HA emani NOMOYHO20
OJ151 MOHIMOPUHZY SIKOCMI RIO20MOBKU (axisyiey MOHImopuHzy

OnuH 13 6a30BHX NMPUHIIMITIB KOMIJIEKCHOTO MOHITOPUHTY SIKOCTI OCBITH TOJISITAE B MPUHAHSITTI
pillieHh Ha OCHOBI ONpAIFOBaHHS Ta aHali3zy 3i10paHoi iHdopmarii. IKHaHTIOBHIIIE 1[e BUPIIIYETHCS
METO/IOM MOJIeNioBaHHs. B ocHOBY po3poOiieHoi HamMH MoJielli MOHITOPHHTY MOKIIaJEHO TEOPiro
HEUITKUX MHOXHH. Ha ChOTrOomHI TEopis HEYITKUX MHOXHUH JyKe IUPOKO BHKOPHUCTOBYETHCS B
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CKOHOMIIlI Ta iHXeHepii. MaremMaTH4Ha MOJENb MOHITOPHHTY SIKOCTiI MIiATOTOBKH MaHOyTHIiX
¢axiBliB po3podiieHa 3 ypaxyBaHHIM BiAMOBIMHOCTI OaJbHOI Ta JIHI'BICTHYHOI IIKal Ha OCHOBI
BUKOPUCTAHHSI HEUITKHX MHOXHH. MOJeNnb MOHITOPHHTY BpaxOBYBaTHME €JHICTh SKICHHX Ta
KUIbKICHUX TIOKa3HHMKIB SIKOCTI IMIArOTOBKHM (haXiBI[iB Ta HaJAa€ MOMKJIMBICTh OOYMCIICHHIO
IHTErpaJIbHOTO TOKa3HUKA SKOCTI MIATOTOBKM (HaxiBI[iB IIJIIXOM IEPETBOPECHHS PI3HMX IIKAJ
BHMIPIOBaHHS YaCTUHHMX TOKA3HMKIB J0 €IUHOI IIKAJIH.

BignoBigHo 1o Teopii moOymoBH HEYITKHX cuUcTeM [5; 8] HamMu BH3HAYCHO: JIIHI'BICTUYHI
3MiHHI, X TepM-MHOXUHH, QYHKIIT HaleKHOCTI, 6a3y mpaBwi. Ha puc.3 BkazaHO B3a€MO3B’SI30K
MOKa3HHKIB SKOCTI MATOTOBKK (axiBIliB y MAaTEMaTHUYHIH MOJIEi MOHITOPHHTY.

e

fr

Puc. 3. B3aemo36 830k ROKA3HUKIE AKOCMI NIO20MOBKU (haxieyie 6 MamemamuyHit Mooei
MOHIMOPUHEY HA OCHOBI MeOoPii HeUIMKUX MHONCUH
JlaHoMy B3a€MO3B 513Ky TIOKa3HUKIB BIIIOBIIA€ CHCTEMA CITIBBIIHONICHb:

R=fR,P,P,P,P,F)
(1
ne R - inTerpanbHMii MOKAa3HUK  SKOCTI  MiATOTOBKM  MaiOyTHIX  yuMTeiB;

Pl R P2 R P3 R P4 R P5 R P6 — YACTHHHI TMOKa3HWKH: Pl — 3arajgpHO-IpodeciiiHi KoMITeTeHIlii, P2 -

creniaaizoBaHo-podeciiiHi  KOMIIETEHII], P3 — SKICThb BHMKOHAHHS IUIUIOMHHX POOIT, P4 -

iH(hOpMaIIITHO-KOMYHIKAIlIHHI KOMITETEHIIIT, P5 — COI[laJIbHO-0COOMCTICHI KOMIIETEHIIIT; P6 -
SIKICTh MIATOTOBKH (haxiBIIiB 32 Pe3y/IbTaTaMHt COI[IOJIOTYHUX OMUTYBaHb PUHKY IIpalli.

Pl:fp1 (a19a29a39a4) )
e @, — IIOBHOTA 3HaHb 3 NPO(eCiiHO-OpPIEHTOBAHUX JUCLUILIIH, (, — NPOAyKTUBHICTb 3HaHb,

Q, — CUCTEMHICTh 3HaHb, I, — MIlHICTh 3HaHb.

Pz :fpz (x19x29x39x4)

3

3)

Je X, — OBHOTa 3HaHb 3 ()aXOBMX JUCLMILIIH, X, — IPOAYKTUBHICTH 3HaHb, X, —

CHUCTEMHICTh 3HaHb, X, — MILHICTb 3HaHb.
Pa = fp3 (dlodzbda)
3)
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ne d. — OIIHIOBaHHS JUIUIOMHOIO MPOEKTY KEPIBHUKOM, (I, — OI[HIOBAHHS JUILUIOMHOIO
1 ’ 2

MIPOEKTY PEEH3EHTOM, d3 — OIIIHIOBAaHHS JUIIOMHOTO TIPOEKTY JEp>KaBHOKO EK3aMEHaIliiTHOI0

KOMICI€IO.

P=f (2.8.:8)
)

ne g, — piBeHb TEOPETMYHMX 3HAHb 3 iH(QOPMATHKM ¥ iHpOpMaLiiHMX TeXHOJNOriH, g, —

c(opMOBaHICTh NPOLETYPHHX 3HaHb, &, — MOOUIBHICTL 3HAHb.

P=f, (v,v,vy)

(5)
Je 'V, — OpramizaTopchki 3ai0HOCTi, V, — KOMYHIKaTMBHi 3Mi0OHOCTi, V, — 31aTHICTb 10
CaMOpO3BHTKY.
P=/,(z.2,2,2,) ©)
Je Z| — piBeHb 3arajbHO-NPO(eCciiHOi KOMIETeHii, Z, — piBeHb CIENiadi30BaHO-

npodeciiHoi KOMNETeHii, Z3 — piBeHb BOJOAIHHA CyJaCHMMH iH()OPMALiHHMMHU TEXHOIOTIAMH,

Z4 — 30aTHICTb 10 CAMOPO3BUTKY B IPO(eciiiHiii MisIbHOCTI.

Po3pobiiena Mojenb, MOHITOPUHTY CIPOEKTOBaHAa Yy cucreMi Matlab 3a  momomororo
nporpamHoro 3aco0y Fuzzy Logic Toolbox Ta opepxkamna Ha3By “Model monitoring”.
ABTtomaTH3oBaHa cucreMa “‘Model monitoring” mpu3HaueHa ISl aBTOMATHU30BAHOI IMiATPUMKH
NPUAHATTS PpINICHHS PO SKICTh MiATOTOBKM MaiOyTHIX ¢axiBmiB (puc. 4). Cucrema “Model
monitoring” I03BOJIATUME aBTOMATH30BAHO OOYHMCIIIOBAaTH IHTErPaJbHUN IOKA3HUK SKOCTI
MiATOTOBKM MaWOyTHIX YYHTENiB JUIs (IKCOBAaHMX YACTHHHUX IIOKa3HHWKIB, a OTXKE HEMAae
HEOOXIIHOCTI CHCTEMAaTHYHO 3allydaTH eKCIIEePTiB I NPUHHATTS OOTPYHTOBAHOTO DIllIEHHS Y
pe3ynbTaTi MPOBEACHHS KOKHOTO TYPY MOHITOPHUHTY. ABTOMAaTH30BaHa CUCTEMa HaJ]a€ MOXKIIHBICTh
YHAOYHHMTH PE3yJIbTATH OIpalfoBaHHs 1H(POpMaLIHHUX PECypCiB MOHITOPUHTY (pHC. 5).

P1=30 P2=T75 P3=91 Pd =82 PS=15 PE=T6 R=78

© @ oum o e @ o =

= = =
=l

@

Plot poirts: Move:

lia0 78 a1 8215 78] A

Puc. 4. I'paghiunuii inmeppeiic npoepamu nepe2nsiody npasus nicis 6UKOHAHHS HEYIMKO20
BUCHOBKY 0Jis1 3Ha4enb exionux sminnux [80, 78, 91, 82, 15, 76].
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xoms " v v [ g G .

Ret. iyt
Pl NI 91 6215761
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Puc. 5. Tpvoxeumipna modensb 3a1esicHOCMI IHMe2PanbHO20 NOKAZHUKA 810 YACMUHHUX

[HdopmariiiiHo-niporpaMHe  3a0e3MEUEHHS MOHITOPUHIY SIKOCTI IMIArOTOBKM MaiOyTHIX
YUHTENIB, po3podiicHe podouoro rpymnoro BITY, € anmapaTHO-mporpaMHUM KOMITIEKCOM. AmapaTHa
YacTUHA 3aCHOBaHA HAa €NIEMEHTAaX JIOKAJIhHOI KOMIT'IOTEPHOI MepeXi HABYAIBHOTO 3aKiIafy.
Mepexy CKIagaTUMyTh: CepBep uis 30epiraHHs 3arajJbHOCO0 MacHBY MJaHHMX, po0OOYi Micis
CIIBpOOITHUKIB BTy MOHITOpHUHTY Ta I[HTepHeT — cepBep. Peamizailiss OCHOBHHMX HAampsMiB
MpoeKTy Oyze crpusiTiMe HaOyTTIO HABUYOK MPOBEACHHS MOHITOPUHTY MaHOYyTHIMH BUHTEISIMHU Y
npodeciiiHiii MisubHOCTI. 3a pe3yabTaTaMd IPOBEACHOTO MOHITOPHHTY (DOPMYETHCS KOMILIEKC
3aXOJIiB 1100 MiJBHUILEHHS SIKOCTI MIATOTOBKYU (haxiBIiB.

VY 2009-2011 naBuanbHi POKM HAMHU MPOBEACHO MOHITOPHHT SKOCTI 3HAHb Ta OCOOMCTICHHX
SKOCTEH CTy/AeHTIB Ha 0a3i IHCTUTYTY MaTeMaTHuKd, (i3UKH 1 TEXHOJIOrT4HOI OCBITH BiHHHIIBKOTO
JIEPKABHOIO MMENAaroridyHoro yHiBepcurery iMeHi Muxaiina KoitoOuHcbkoro (puc. 6, tadm. 1).
OpepkaHi pe3y/bTaTH MOHITOPHHIY JOBEIH JOLLIBHICTH HWOr0 MPOBEACHHS Ta e(EKTUBHICTH
PO3p00IIEHOT MOJIEN1 KOMITJIEKCHOTO MOHITOPHHTY.

R A
100 T

90

70

| | | | [ | >
T T T T T ' >

3 4 5 6  t, cemecTp

Puc. 6. [liaepama 3anexcnocmi inmeepansio2o NOKA3HUKA (CepeOHe 3HAYEeHHS) SKOCTHI
niocomosxu gaxisyie 6i0 wacy excnepumenmanvhoi (1) i konmponvnoi (2) epyn cmyoenmis
[HHOBaIIMHUI TOTEHI[ial MPOEKTY TONATaE B HOTO aKTYaJIbHOCTI Ta pEaNliCTUYHOCTi, B

CTIpUSIHHI Oe3MocepeIHhO BILUTUBATH HA SKICTh IMiJIrOTOBKU MaiOyTHIX QaxiBiiB. [Ipoekt cTBOproe
MOXIIUBOCTI JIJIsl OTIEPATUBHOTO KOPUTYBAHHS OCBITHBOTO IPOIECY, MPOTHO3YBAHHS PE3YNIbTaTIB
HaBYaHHS, KEPYBaHHS AKICTIO HABYAJILHOTO IPOLIECY B YHIBEPCUTETI.

[HHOBAIIMHUI TOTEHI[ial MPOEKTY TONATaE B HOTO aKTYaJbHOCTI Ta pEalliCTUYHOCTi, B
CTIpUSIHHI Oe3MocepeIHhO BILUTUBATH HA SKICTh IMiJIrOTOBKK MaiOyTHIX (axiBiiB. [Ipoekt cTBOproe
MOXIIMBOCTI JIJIsl OTIEPATUBHOTO KOPUTYBAHHS OCBITHBOTO IPOIECY, NMPOTHO3YBAHHS PE3YNIbTaTIB
HaBYaHHS, KEPYBaHHS AKICTIO HAaBYAJILHOTO IPOLIECY B YHIBEPCUTETI.

Bucnosoxk. Peanizaliis IpoekTy 1mo10 31HCHEHHS KOMIIJISKCHOTO MOHITOPUHTY CIIPUATHME:
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- MIJBUIICHHIO SIKOCTI IMATOTOBKM MaMOYTHIX YYUTEIIB BIAMOBIAHO 1O BHUMOT
BonoHcrkoro mporecy Ta BXo/pKeHHsI YKpaiHu B €BpoIeicbKUi OCBITHIH TPOCTIp;
Taomus 1
Panzosa xopenayis cknadosux inmezpanvbHoco HOKAZHUKA SKOCME Ni020MOSKU MAUOYMHIX
yuumenie MamemMamuxy 3a pe3yibmamamyu MOHIMopuHay

Kopernsuiitaa
MAaTpULA

CaMOPO3BUTKY
HaBuannHa
MOTHBALIIA

KomyHikaTuBHi
31aTHICTb 10

OpranizaTtopchbKi
3110HOCTI

MiuHicTh 3HAaHb
3110HOCTI

[ToBHOTA 3HaHB
[IponykTuBHICTH

3HAHb
CucreMHICTh

3HaHb

IloBHora 3Haus | 1,000 | 0,958 | 0,943 0,992 0,266 | 0,233 | 0,811 0,923
[MponykTusHicts | 0,958 1,000 10,952 |0,920 | 0,311 0,226 | 0,986 | 0,963

3HaHb

CucreMHicTh 0,943 0,952 1,000 10,859 | 0,263 0,217 0,985 0,972

3HaHb
Minnicts 31ans | 0,992 | 0,920 | 0,859 1,000 0,254 | 0,225 | 0,855 0,586

Opranizatopceki | 0,266 0,311 0,263 0,254 1,000 0,999 0,407 0,308
3110HOCTI

KomynikaruBui | 0,233 0,226 0,217 0,225 0,999 1,000 0,439 0,362
3110HOCTI

31aTHICTB 10 0,811 0,986 | 0,985 |0,855 |0,407 | 0,439 ] 1,000 | 0,928
CaMOPO3BUTKY

HapuanbHa 0,923 0,963 0,972 0,586 |0,308 |0,362 | 0,928 1,000

MOTHBAILA

- JIarHOCTUKA ~ c()OPMOBAHOCTI  COIIaIbHO-OCOOMCTICHUX,  3arajJbHOHAyKO-  BHX,
IHCTPYMEHTAILHUX, TPO(ECIHHNX KOMITETeHIIiH MalilOyTHIX YUUTEIB;

- MPOTHO3YBAHHIO MOJABIIOTO PO3BUTKY HABYAIBHOTO TIPOIIECY;

- PO3pOOJICHHIO Ta 3MIHCHEHHIO 3aXO0IiB 111010 BAOCKOHAJICHHS HaBYaJIbHOI'O MPOILIECY;

- OJICP’)KAaHHIO SIKICHOI, O00’€KTHBHOI Ta JOCTOBipHOI iH(oOpManii mnpo edekTuBHICTH
(YHKIIOHYBaHHS OCBITHBOTO MPOIIECy, HOTO BiIMOBITHICTH TOTpedaM OCOOMCTOCTI Ta CYCITIIbCTBA;

- HaOyTTIO HAaBHYOK TMPOBEICHHS MOHITOPUHTY QaxiBisaMu y MaiOyTHii npodeciiHii
JUSUIBHOCTI.
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Bunyck 4 () Cepis: NMpobnemu meToanKn HAYKOBI 3AlMMNUCKU
¢pizMko-maTeMaTUYHOI i TEXHOMOrIYHOI OCBITU

Typxancbka Oxcana CremaHiBHa — acuCTeHT KadeapW MareMaTHKUd 1 METOIWKM HaBYaHHS MaTeMaTHKU
BiHHHIBKOTO IepKaBHOTO IeJarorivHoro yHiBepcuteTy iM. Muxaiina KorroOHHCEKOr 0, KaHAWAAT MeIaroriYHuX HayK.
Kono nayxosux inmepecig: MOHITOPUHT SIKOCTI IiATOTOBKY (paxiBIliB.

onNTUMIBALIA HA TPA®AX 3 CUCTEMOIKO “MATHEMATICA”
Tapac KOBUJIbHUK, YnaHna KOI'yT

Y cmammi npoananizoeano pisui nioxoou uUKOpucmanHs cucmemu KOMN lomepHoi mamemamuxu
Mathematica 0o po36’s3y8anHst OesIKUX ONMUMIZAYINHUX 3a0aY 3 6UKOPUCIAHHIM eleMeHmie meopii spagis.

The article analyzes the different approaches of using computer mathematics system Mathematica to solve
some optimization problems using graphs theory.

Ilocmanoeéka npobaemu ma aumani3z OCMAHHIX 00CHiOMceHb. 3HAYHY  KUTBKICTh
ONTHMI3aliHHUX 3a7]a4 MOKHA PO3B’s3aTH 32 JIOTIOMOTOIO 3aco0iB Teopii rpadis. [IutaHHIM,
MOB’SI3aHUM 3 BUKOPHCTAHHSAM TpadiB JUIsl po3B’A3yBaHHs ONTHUMI3al[ifHUX 3a1a4, TPUCBSIUYCHI
podotu [1; 4; 6]. M.H. KipcanoB [3] po3risgae MOKIMBOCTI BHUKOPHUCTAHHS CHCTEMH
koM 1orepHoi Matematuku (CKM) Maple anst po3B’si3yBaHHS 3a/1a4 3 Teopii rpadis.

3 exemMeHTaMu Teopii rpadip cTyIeHTH 3HAaHOMIIATBCS Y Kypci «JluckpeTHa MaTemaTHkay. Kpim
TOr0, CTYJCHTH IMOMNIMOMIOIOTh CBOI 3HAHHS 3 Teopii rpadiB TpW BHBYEHHI TUCHUIUTIHA
«ANTOPUTMH 1 CTPYKTYpH JaHux». OKpeMi alropuTMH po3B’S3yBaHHs ONTHMI3allifHUX 3a7ad Ha
rpadax BHBYAIOTh y Kypci «JlocmimpkeHHs omnepaitii ta Teopis irop». CaMe po3B’si3yBaHHIO TaKUX
3amay pukopuctanHsM CKM Mathematica, mo 3a gociimkennsm C.Creiixayca (S. Steihaus) [7] €
Kpalloo B CEpelHbOMY 3a BCiMa KaTEropisMu IMOPIBHSHHS, B TOMY YHCI 1 32 MaTeMaTHYHUMH
XapaKTepUCTUKaMH, TIPUCBSIUCHA J]aHA CTATTA.

Mema cmammi: ananiz MoxiauBocted BukopuctanHs CKM Mathematica mpu
pO3B’sI3yBaHHI ONTUMI3AI[iHHUX 3a7a4 Ha Tpadax.

Buknad ocnoenozo mamepiany. OnrtumizamiiHi aiaroputMu Ha Tpadax 3pydHO
BHKOPHUCTOBYBATH JUIS PO3B’SI3yBaHHS TaKWX 3alad sIK MOOyJoBa KapKacy MiHIMallbHOTO
(MakcuManpHOT) Baru; MOMYK HAWKOPOTIIOrO HUISXY; BHU3HAYEHHS MaKCHMAallbHOTO IOTOKY;
MiHIMi3allis BapTOCTI TOTOKY B Mepexki 3 OOMEXKEHOI IPOMYCKHOI 3JIaTHICTIO; 3aaady
KOMIBOSDKEpa.

Besnocepenne po3B’si3yBaHHS ONTUMI3AlIMHUX 32734 3a JOIIOMOTOI0 3ac00iB Teopii rpadin
€ JIOCUTh TPYAOMICTKAM Ta CKIAQJHUM mporecoM. Ha naHuii MOMEHT iCHYIOTH MpOTpamHi
3aco0M, SKI JIO3BOJIAIOTH PO3B’SI3yBaTH JIMINE CIICIiaJli30BaHI ONTHMI3alliiHl 3amadyi, 0
YHEMOXKJTMBIIIOE IX BUKOPUCTAHHS JUIsl pO3B’3aHHS IIUPOKOT0 KOJa ONTHMI3aliiHUX 3aaY.

Y cumcremi Mathematica [2] s po3B’s3yBaHHS 3agad 3 Teopii TpadiB 3pydHO
BHKOpPHCTOBYBaTH Maket po3mupenHs Combinatorica.

Kapkac miniManeHOl1 (MakcuManbHOi) Baru. g 3amaua BUHUKAE MpU MPOCKTYBaHHI JiHIH
eJICKTpoOIIepenay, TPyOOIpOBOAIB, AOPIT TOIINO, KOJHM BUMAra€ThCs 3’ €IHATH IEHTPHU JEAKOIO
CHUCTEMOIO0 KaHaJiB 3B’SI3Ky TaKMM YUHOM, 00 Oyab-siki 1Ba LIEHTpH Oyiau 3’€aHaHi abo
Oe3nocepeaHb0, a00 Yepe3 1HII IEHTPHU 1 KaHaJH, 1 100 3araibHa JOBXHHA OyJia HalMEHIIOIO.
3agaHi UEHTPH MOXKHA BBaKaTH BepIIMHAMU Tpady, a KaHalu 3B 3Ky — peOpamu 3
BiAmoBigHMMHU BaraMu. J[is po3B’si3yBaHHS Takol 3ajadvi po3poOseHi anroputMu Kpackana ta
[Ipuma, 110 3aCTOCOBYIOTHCS J0 JOBIJIBHOIO 3B’SI3HOI0 Ipady.

3a ¢ynkuiero MinimumSpanningTree[G] OyayeTbcsi kapkac MiHiManbHOT Bard Juist rpada
G. V niif pyHKIiT BUKOPUCTOBYEThCS anroputM Kpackana.

Ilpuknao 1. TeneriziliHa KOMIaHIs IJIAHYE MiA’€IHATH J0 KaOEIbHOI MEpexKi 11’ SITh HOBUX
paiioniB. Ha puc. 1 HaBeneHO CTPYKTYypy Mepexi i BiICTaHI MiX pailoHaMH Ta TeNEIEeHTPOM.
HeoOxinHO ciutaHyBaTH HalOLIbII EKOHOMIYHY KaOCIbHY MEpexKy. [6, ¢.246]



