CTYACHTIB HOBHX HOTJISAAIB Ha NMUTAHHS MIKUTEHOI MAaTEMATHKH, IIO € OCOOJIUBO
Ba)KJIMBHM TSI MAaHOYTHIX BUUTETIB MAaTEMaTHKH.
Jimepamypa

1. Bamyk O.M. IligBuimeHHS SKOCTI HaBYaHHS 3ac00aMU MYJIbTHMEIIHHUX
texHonori /O.M. Bamiyk, A.B. IIy6is, B.O. Hemo6oB // Mertonomnoriuni
OCHOBH (OPMYBaHHS CY4YacHUX MPEIMETHHX JAUAAKTHK. 3aKapraTChKHU
JepkaBHUN yHiBepcuTeT. — Yikropon, 2009. — C. 340-343.

2. Beprumopox JI. JlnmakTHYHi yYMOBHM 3aCTOCYBAaHHA MYIBTHMEIIHHHX
TEXHOJIOTiH y HaBdampHOMY mporieci BH3 / [I. Beprumnopox // I'ymanizartist
HaBYAIGHO-BUXOBHOTO Tporiecy. —Bumyck LIX. — Cnom’stacpk. — 2012, —
C. 82-90.

3. TamaronoB B.I'. MeHemkep HaB4ajabHO-BUXOBHOTO mporecy // Ocsira i
ympasiinas. — 2000/2001. — Tom 4. Uucna 1-2. — C. 89-94.

4. KomxacmpoBa I'"M. TexHudueckue cpeicTBa OOy4EeHUS M METOAMKA HX
WCIOJIb30BaHMsA: yue0. TOcC. JJisl CTyH. BbICHI. med. ydueO. 3aBeneHuid /
I'M. KomxacniupoBa, K.B. IlerpoB. — M. : HUsgarenbckuii LEeHTp
«Axagemusn», 2001. — 256-259c.

5. Tirayk O.I1. IIpobnema BU3HAUYEHHS MYIbTHME](ia B OCBITi: TEXHOJOTIYHUH
acnekt / O.I1. Hinuyk // Hosi TexHomorii HaBuaHHs: HayK.-MeTox. 30. / [Kom.
aBr.]. — K . Incruryr iHHOBauiiHMX TeXHOJOTIH i 3micty ocsitu, 2007. —
Bum.46. — C. 55-58.

Anomayia. Y CTaTTi pO3TINAETBCS TOHATTA —«MyIbTHMENia» Ta
3aCTOCYBaHHSA MYJIBTUMEIMHUX TEXHOJIOTiH y HAaBYaHHI aHAJIITUYHOI reoMeTpii.

Knwowuogi cnoea: xpuBi Ipyroro MOpAAKy, MyJIbTHMeZia, MyNIbTHMEHiHHI
TEXHOJIOT'i.

Annomayua. B craTthe paccMaTpUBacTCA MOHSATHE <MYIBTUMEINA» H
OpUMEHEHHE MYNbTUMEIUNHHBIX TEXHOJOTuil B OOyUYeHMH aHaIUTHYECKON
TeOMETPHUH.

KnioueBble ciaoBa:  KpHBblE  BTOpPOTO  IOpsAAKa,  MyJIbTHMEIHa,
MYJIbTUMEIUHHBIC TEXHOJIOTHH.

Abstract. In the article the term "multimedia” and the use of multimedia
technology in teaching of analytic geometry.

Keywords: second-order curves, multimedia, multimedia technology.
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CporofHi criocTepiraeTbes CTiHKa TCHACHINS HA pO3POOKY Ta BUKOPHCTaHHS
IHTeNeKTyadbHUX IH(QOpMAlifHUX CHCTEM, 30KpeMa eKCIepTHHX CHCTEM.
INoumnatoun 3 80-X pokiB, BOHH aKTHBHO CTAJIHM BHKOPHUCTOBYBATHCS Y MEIMIIHHI,
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IIPOTHO3YBaHHi, ncuxonorii Tomo. J[ag CTBOPEHHS EKCIEePTHHX CHCTEM
BHKOPHUCTOBYIOTHCSl BIAMOBINHI 1HCTPYMEHTAJbHI 3aco0M, SKi BIAPI3HAIOTHCS
(YHKIIIOHATEHAMH MOXIIMBOCTSIMH, CIOCOOOM MpPEACTaBICHHS 3HAHb, YMOBaMHU
BUKOPUCTaHHS TOIILO.

MeTo10 cTATTi € MOBIJOMIIEHHS NP0 CHOCOOM CTBOPEHHS EKCIEePTHUX
CHCTEM, BHCBITJICHHS IepeBar Ta HEAOJIKIB JESKHX IHCTPYMEHTAJIbHHUX 3ac00iB
JUISL CTBOPEHHS €KCIIEPTHUX CHCTEM.

Bukiax ocHoBHoro martepiany. Ilin excrnepraumu cuctemamu (EC)
PO3YMIIOTECS TIPUKIAIHI CHCTEMH IITYYHOTO IHTENEKTY, B SIKUX 0a3a 3HaHb SBIISE
coboro (opmainizoBaHi 3HaHHS BHCOKOKBaniikoBaHux (axiBuiB (excrepriB) y
BY3BKill IpeaMeTHiH 00acTi, OTpUMaHi eMIIPHYHUM IUIIXOM. BOHHM mpu3HadeHi
JUIL 3aMiHHM eKCIIepTiB-Iofell HpH BHpimeHHI HedopMmalli3oBaHMX 3aBIaHb B
yYMOBaxX HEHOCTAaTHBOI KiTBKOCTI ab0 BiACYTHOCTI MOTPIOHMX eKcrepTiB abo ix
HEJOCTAaTHIl omepaTWBHOCTI y BupimeHHi 3aBmanb [1, c. 95]. OcHoBHEME
BiaMinHoCTAME EC Bif IHIIMX OPOrpaMHUX MPOJYKTIB € BUKOPUCTAHHS JaHUX (110
XapaKTepHO IS 3BMYAMHUX JOMATKiB), 3HAHB, @ TAKOXK CIICIIAIBFHOIO MEXaHi3My
BHBE/ICHHS PIllIeHb | HOBUX 3HAaHb Ha OCHOB1 HAsIBHUX.

Crig 3a3HAYNTH, IO CTBOPEHHS 1| BUKOPUCTAHHS €KCIIEPTHUX CHCTEM € OJJHUM
3 KOHIICNTYaJIbHUX eTalliB pPO3BUTKY iH(poOpMaIiifHux TexHomnorid. ExcmeprHi
CHCTEMH 3HAaXOMAATh CBOE MICIIEe IIPH PETrYyIIOBaHHI Pi3HOTO POy IUTaHb y cdepi
(iHaHCiB, eHepreTHIli, TPAHCIOPTHUX MEPEBE3CHHAX, (hapMareBTUIHOMY
BUPOOHMIITBI, MEOUIIMHI, OCBITi, aePOKOCMIYHMX MHOCHIIPKEHHSIX, YIpPaBIiHHI
ATOMHHMMH ¥ TEIIOBUMHE €JIEKTPOCTaHIisiMU Tomio [4, C.6].

Icuyroui 3acobu po3podbku EC MoXHa pO3AUTUTH Ha JEeKiIbKa THIIIB:
TpaAuIliiiHI MOBH IporpaMyBaHHs (Bi3yasibHi a00 HEBi3yasbHi); MOBH IITYYHOTO
IHTEeNeKTY; 00OJOHKH €KCIEPTHUX CUCTEM; TeHEPaTOPU EKCIIEPTHUX CUCTEM.

ExcrepTtHi cuctemu, po3poOsieHi 3a JOMOMOIOI TpPaAUIiMHUX MOB
nporpamysansst (Pascal, Delphi, C# ta in.), yacto npusHadeHi st pinreHHs 3a1a9
KOHKpeTHOI mpenmeTHoi obnacTi. Bonn MaroTe HeoOXigHY (yHKI[IOHANBHICTH Ta
MOBHICTIO PEaNi3yIOTh MOCTABJICHI Iepe] MMOYaTKOM pO3poOKu 3aBaaHHA. Taku
IHTeNIeKTya bHI CHUCTEMU YacTO BHKOHAHI y BUIVIAAI OKPEMHX IPOrpaM, y SKHX
0a3a 3HaHb € 0e3mocepeIHBOI0 YaCTUHOIO Ii€ mporpamu. BogHovac, cTBOpeHHS
EC «3 Hyns» BUMarae BEJIMKMH 4acOBUX 1 MaTepiayIbHUX 3aTpar. Y pe3yibTari
CTBOpPEHI €KCIEePTHI CUCTEMH YacCTO € KOMEPIIMHUMHU NMPOrpaMHUMHU MPOIYKTaMHU,
MPOJaX KUX BifuIkoaye sButparu [3, c. 103].

JoBoui gacTo Juisi po3poOKH EKCIIEPTHHX CHCTEM BHUKOPHUCTOBYIOTH MOBHU
JIOTIYHOTO MporpaMyBaHHs, Taki sk Prolog ta Lisp. 3a 1omomMororo MOB IITYy4HOTO
IHTENIEKTY CTBOPIOIOTHCS 0a3M 3HAHb Ta ITOPUTMH iX 00poOku. lle mo3Bomse
3pyYHO BHKOPHCTOBYBAaTH €KCIIEPTHI 3HaHHS, aje oOMexye crocid ix mogaHHs
CTPYKTYPOIO KOHKPETHOT MOBH.

ba3oBMM NPUHIUIIOM JIOIiYHHX MOB, 30Kpema Prolog, e piBHO3HAYHICTBH
NPEJCTABICHHS MPOrPaMM i JaHUX (ACKIapaTHBHICTB). 3riIHO LBOTO MPHHLHITY,
TBEPJKCHHS MOBU OJTHOYACHO € 1 3alMcaMH, SIKi OIOHI 10 3amuciB 0a3u JaHuX, i
MpaBWJIaMH, IO HECYTh y co0i crmocobu ix oOpoOku. [loemHaHHS HHUX SKOCTEH
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OPU3BOAUTE 1O TOro, Mo mpouec podortu Prolog-cucremMu npu3BOAUTH 10
HaKOIMYCHHs 3HaHb ((akKTiB 1 mpaBmiI) B eKCriepTHil cuctemi. Coti 3a3HaYMTH, 11O
0aza 3HaHb € BXJIMBUM KOMIOHEHTOM IHTEJCKTyaJbHOI cHCTeMH. | 4nM BoHa
Oinbime, TUM OiIbIIE 3aBJaHb MOXKE BUPIIIYBAaTH €KCIIepTHA cuctema [5, ¢. 7]

I'enepatopamn EC Ha3uMBaroThCS TOTYXKHI TMPOTPaMHI  KOMIUIEKCH, IO
NPU3HAYCHI ISl CTBOPEHHS OOOJIOHOK, OPIEHTOBAaHMX Ha IEBHE INPEICTABICHHS
3HaHb 3aJISKHO BiJl PO3TIIIHYTOI MpeAMETHOT 001acTi.

ITin 0060IOHKOI0 EKCHEPTHUX CHCTEM PO3YyMI€ThCS IHCTPYMEHTAIBHUH 3acid
qust ctBoperHst EC. Jlo ckimamy oOONOHKM BXOAATH 3aCO0M MPOEKTYBaHHS Oasu
3HaHb, OI0 HiATPUMYIOTH Pi3Hi (GOPMH NpenCTaBICHHS 3HAHB Ta PEXUMH POOOTH
BUpIlIyBayda 3aBAaHb. [keHep 3HaHb Y BIAMIOBITHOCTI 10 KOHKPETHOI MPEAMETHOT
oOacTi BU3Ha4ae MOTPiOHMIT croci® mpexcTaBieHHS 3HaHb, CTPATeTil BUPIMICHHS
3aBaanb. [licisa 3apilicHeHOro BHOOPY BBOJWTH iX B OOONOHKY i TaKUM YHHOM
CTBOPIOE KOHKPETHY €KCHEepPTHY CHCTeMy. Sk MokHa 100auuTH, 3aBIaHHS
KOpHCTyBaya He nepenbauae Oe3rocepefHE IPOrpaMyBaHHs, a BUMarae
(dopmarizanio Ta BBEJCHHS 3HaHb 3 BUKOPHCTaHHSIM HASBHUX MOXIIHMBOCTEH
incTpymentansHoi o6ononku EC. Ti 3actocyBanHs 103BONs€ TOCHTH MIBUIKO i 3
MIiHIMAIGHUMH BHUTpaTaMH CTBOPUTH JOCHTITHHUIIBKY, JI€MOHCTpaliiHy abo
OPOMHUCIIOBY eKCIepTHY cuctemy [3, ¢. 103].

IcHye Oe3miu mporpaMHUX OOOJOHOK JUIsl CTBOPEHHS EKCIEPTHUX CHCTEM,
cepen sxmit mMoxkHa BuaimmTu EXSYS, PROSPECTOR Tta Many ekcnepTHy
cuctemy. Po3risiHemo ixX OiIbII JOKIIAIHO.

THUOBUM IpeICTaBHUKOM IHCTPYMEHTAIBHHUX 3aco0iB aist ctBopeHHA EC €
maker EXSYS. Horo ocranmus moaudikamis, Exsys Developer 8.0., npusnauena
JUISL CTBOPEHHS IIPUKJIQJHUX EKCIEPTHHX CHCTEM B PI3HHUX IPEAMETHHX 00JIacTsX.
ExcnieptHa cuctema EXSYS siBisie co0010 iHTENEKTyalIbHY CUCTEMY, SIKa MOXKe OyTu
BUKOPHCTaHa U1 Po3poOku 0a3u 3HaHb B Oyab-akilt mpenmetHiil obmacti. Ilpu
[bOMY 3HAHHS NPEJCTaBISIIOTBCS Yy BHIVISAI NPOAYKUIHHUX NpaBwi, TOOTO
BUKOPHUCTOBYIOThCS ckyaaHi npasuna Buxy AKILO-TO-IHAKIIE. Ins BuGopy
cTparerii OTpUMaHHs BUCHOBKY B CHCTEMI 3a 3aMOBUYBAHHSIM BHKOPHUCTOBYETHCS
3BOPOTHHUH JIAHIIO)KOK BUBOAY. Y CHCTEMY BKJIIOYEHI 3acO0M Halaro/pkeHHS 1
TECTYBAaHHsI IPOrPaMH, PeAaryBaHHs JUiss Moaudikaii 3HaHb 1 ganux [6].

Mauna excriepraa cuctema 2.0. [Iporpama € npocToro 000JIOHKOIO eKCIIEPTHOT
CHCTEMH, IO BHKOPHCTOBYE OaileCOBCBKY CHCTEMY JIOTIYHOTO BHCHOBKY. Bona
NpU3HAYEHA JUIS TPOBEACHHS KOHCYNbTallil 3 KOPUCTyBaueM B sKiii-HeOyxab
NpUKIagHIA o0nacTi, Ha SKy HaJallTOBaHA 3aBaHTaXeHa 0a3a 3HaHb, 3 METOIO
BU3HAYCHHS IMOBIPHOCTE MOXIIMBHX Pe3yiIbTaTiB. [JIsl IbOTO BUKOPHCTOBYETHCS
OLlIHKA TPaBAONOMIOHOCTI AESKUX IEPEeIyMOB, OJCpKaHHX BiJl KOPHCTYBada.
BaxximBolo nepeBaroro JaHoi MporpamMu € MOXKJIMBICTb CTBOPEHHS 1 3aCTOCYBaHHS
BJIaCHOI 0a3u 3HaHb Ta IATPUMKA KUpUIUI [2].

Cucrema Prospector mparfoe 3 HEUiTKUMH NAHUMH 1 HEUITKUMH 3HAHHSIMH.
BukopucraHHs HewiTkoi JIOTiKM 1 J0Ope 3acTOCOBYETHCS Ul PI3HHX 00iacTeil.
OnHak, HE3BXAIOUM Ha IMOTY)XHI MOXJIIMBOCTI HEYITKOI MOJENi NMPEeACTaBICHHS
3HaHb, JOrika poOoTH Prospector Biipi3HA€TbCS BiJ JIOTIKW JIOAWHU 1 TOMY
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KOpHCTYyBady MOXe€ OyTH HE3pO3yMUIMH CEHC OKpPEMHX 3allMTaHb CHCTEMH. Y
3B’SI3Ky 3 IUM EKCIIEpTHA CHUCTEMa, CTBOpPEHa Ha OCHOBI oOomonku Prospector,
MOBHHHA BMITH MOSICHIOBATH XiJl CBOTX «TyMOK» [7].

BucnoBkn. OTXe, €KCHEPTHI CHCTEMH IIMPOKO BHKOPHCTOBYIOTHCS JUIS
BHpIIIEHHS IUPOKOTO KoJia HeOpMali3oBaHHWX 3aBJaHb. BOHU € pe3ympTaToM
CYCIIUTBHOI TIpalli IHKEHEpiB 3HaHb, MPOTPAMICTIB 1 EKCHEpPTiB 3 KOHKPETHOT
npeaMeTHol obmacti. Ha crorozmHi icHye 6e3nid iHCTpyMEHTATBHHUX 3acO0IB Ui
po3pobku excnepTHHX cucteM. [Ipu ctBoperHi EC po3poOHuK noBUHEH miniopaTtn
HaHOUTBII ONTUMALHUHN 1HCTPYMEHTApil, kUil Oyae 3aJ0BOJILHATH KOHKPETHIN
oOacTi 3HaHb Ta 3a7adaM, SKi OyIyTh Iepes HUM ITOCTABIICHI.
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Anomauyia. Y CcTaTTi HaroJIONIyeThCS Ha AaKTHBHOMY BIIPOBAKCHHI
IHTEIeKTyalbHUX CHCTEM y BUPOOHHITBO i MOOYT. PO3rimsmaioThCst OCHOBHI THITH
IHCTPYMEHTAJILHUX 3acO0iB ISl CTBOPECHHS CKCIEPTHUX CUCTeM. HaWOuTbn
3pYYHHI CIOCIO MONATae y BAKOPUCTAHHI 000JOHOK EKCIIEPTHUX CUCTEM.

Kniouoei  cnosa:.  iHTENEeKTyanbHI  CHCTEMH, €KCHEPTHI  CHCTEMH,
IHCTpYMEHTAIIBHI 3aC00H

Annomayus. B  cratbe oTMeuaeTcsi HAa  AKTHUBHOM  BHEIPEHUHU
MHTEIUICKTYTBHBIX CHCTEM B TIPOM3BOJICTBO U OBIT. PaccMaTpuBaroTCsl OCHOBHBIC
THTIBI UHCTPYMEHTAIBHBIX CPEIICTB JUIS CO3/IaHus SKCIIEPTHRIX cucTeM. Hambonee
yIOOHBIH CIIOCO0 3aKITF0YAeTCs B HCHOIB30BAHUN 000JIOUEK SKCIEPTHBIX CHCTEM.
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Summary. The article emphasizes the active implementation of intelligent
systems in industry and everyday life. The main types of tools for creating expert
systems. The most convenient way is to use expert system shells.

Keywords: intelligent systems, expert systems, tools
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Problem setting. Recently, developers of software products related to
computer-aided design (CAD) tend to expand capabilities and functionality of their
products, thereby giving them more universal look. However, despite this the
technical departments of enterprises still have to implement some software
products related to the only area of concern of operators of automated workplaces
in order to be able to solve certain classes of problems. The result of the
automation process design is a set of design documentation sufficient for making
and subsequent operation of the product. Not all the software products allow to
solve the problems of product development and all design-related aspects.

In this case, we deal with the problems related to grinding of industrial
products. In order to solve the problem of grinding mode design, grinding tool
design, regulation of labour time for a grinding process, it is necessary to use, as a
minimum, a system of computer-aided design (CAD) and computer-aided
manufacturing system (CAM).

The purpose of this work is to develop a specialized software module for
design of working surface grinding modes.

Basic research. Taking into account the cost of additional software and time
required to design grinding tools we can conclude that one of the problems can be
solved by specialized software, while the other one can be resolved due to a high-
level programming language. These tools allow to develop own design and
information system for specific issues and simplify the process of automated
design using an application programming interface (API). The functional model is
presented in Figure 1.

Problems like grinding mode design and regulation of the labour time of the
grinding process are resolved through the creation of software products which are
able to operate with databases and have a visual and intuitive user interface. Using
database management systems one can make an information-computing system
that consists not only of state standards, but also from individual enterprise
solutions. Built-in mathematical modules in high-level programming languages
allow to carry out complex calculations of incoming data.
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