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YK 373.54:378.4 JJIOBYEHKO Kocrsaatun MuxosaaoBu4,
cTapiuuil BUKJIaaa4d KadeapH 1HTeNeKTy TbHIX
CHCTEM NPUHHSTTS PiLIeHb,
UepkacbKuil HalllOHAJBHUHN YHIBEPCUTET
imeH1 bormana XmenbHULIbKOTO, YKpaiHa

HABYAHHSA OINEPATOPY KPOCUHT'OBEPY
3 KOMII'IOTEPHOIO NIATPUMKOIO

Anomayin. Po3zensanymo MemoOuyHi OCHOBU HAGUAHHS ONepamopy KPOCUH208epy K 00H020 3
OCHOBHUX Onepamopie y cenemuyunux areopummax. Onucano cmeopeHy KOMn 10mepHy npocpamy, axa
00360715€ 6 HAOUHIT 3PO3YMINI hopmi NpoOeMOHCHPY6amu poOoOmy ONepamopy KpoCUH2oeepy ma
chopmysamu 610N0GIOHT 3HAHHSL T YMIHHS 11020 3ACMOCYBAHHSL.

Knarwuosi ciosa: memoouxa HABYAHHI, KPOCUH2O0GED;, 2EHEMUYHUL aNCOPUMM,; CEPeOHs
oceima; NpoinvHe HABUAHHSA, KOMN TOMEPHA CREYIANbHICMb, KOMI TOMEPHA NPocpamd.

HocranoBka mnpobaemu. OONacTP 3aCTOCYBaHHS T'€HETUYHHX AQJITOPUTMIB €
IOCTaTHbO OOMmMHMPHOW. BOHM BHKOPHCTOBYIOTBCS TPH PO3B SA3YBAaHHI TakWX 3amad:
onumizais GyHKIIH, onTuMizaLisa 3amuTiB y 0a3ax JaHWX, pI3HOMAaHITHI 3a1adi Ha rpadax
(3amaua xomiBospKepa, po3dapOOByBaHHS, 3HAXOMKEHHS MAPOCIONYYEHb); HAIATOAKeHHS Ta
HAaBUAHHS IITYYHOI HEHPOHHOI MEpeki; 3a/1a4a KOMITIOHYBaHHS, CKJIaaHHsI PO3KJIaiB; irPOBi
cTparerii; Teopiss HAOIMKeHb;, IITYYHE XKUTTS, OloiH(popmaTuka (ponmiHr O17KiB) Ta 1H.

BinmoBinHO 10 MeTHM W OCHOBHUX 3aBAaHb KOHLEMUii MPO(iIIbHOrO HAaBYaHHS Y
crapiuiii mkodi [1] ZOLIBHUM € PO3TJIISI 3 YYHAMH, SIKI 00paiy NpUpOJHIYO-MAaTeMaTUIHUN
ab0 TEXHOJIOTIYHUI HampsiM HaBYaHHs, 0a30BOro Marepiaiy, INO IOB’SI3aHUH 13 TEOPIEKO Ta
3aCTOCYBaHHSM T'€HETHYHUX AJITOPUTMIB, IO € BAKIMBUM CKJIAIHHUKOM MPU HABYaHHI OCHOB
IITy4yHOro iHTenekTy. OAHUM 3 OCHOBHHUX ONEpaTOpiB TE€HETHMYHHX QJTOPUTMIB €
KpocuHroesep (kKpocoBep, cxpemnyBaHHs). Jlis po3ymiHHS HOro CYTHOCTI HEOOXiTHO: B
AOOCTYIHI HaouHIH (opmi pPO3IIAHYTH TEOPETHYHI BIJOMOCTI INOAO  OMNEPaTopy
KPOCHHI'OBEPY; 32 JOMOMOIOK pO3po0sieHOI KOMIT FOTEPHOI mporpaMu c(pOpMyBaTH BMiHHS
3aCTOCOBYBATH Pi3HI BUIH KPOCHHIOBEPY.

Takoxx mnpu mnopmanpmoMy HaOyTTI BHINOI OCBITH 32  KOMIT FOTEPHUMH
CHeniaJbHOCTAMH, 30KpeMa «IHXKeHepist mporpaMHoOro 3adbesneueHHs», « KoM oTepHi HayKu
ta iHQopmamiitHi TexHoyori», «CUCTEeMHMII aHali3», NMpH BUBYCHHI 3a3HAYEHUX IMHUTAHb
OyayTh peaji3oBaHi, TMepenyciM, Taki TPHHIWINA HABYAHHSA CHUCTEMAaTUYHOCTI Ta
MOCJT IOBHOCTI, JOCTYTHOCTI, HAOYHOCTI, HAYKOBOCTI.

AHAJI3 aKTYyAJIBHUX JoCaigKeHb. Cepen TOCTTHUKIB, sIKI PO3POOJISIOTh TEOPETUYHI
f MpaKTUYHI aCMeKTH CTBOPEHHS I 3aCTOCYBAaHHS I€HETHYHUX AJNTOPUTMIB, CIIiA BIAMITHTH
JLA. T'nanxoBa, B.B. Kypeiiunka, B.M. Kypeiiuuka, T.B.Ilanuenka, JI.I. baruiesa,
E.A. Heiimapka, H.B. Ctapoctuna Ta iH. [2-4].

3 mornsAny MpOrpaMHOi MATPUMKH BHUBYEHHS M€HETUYHHX aJITOPUTMIB, Ha JAHUH
MOMEHT 1CHY€ Aekiibka nonatkie, Hanpukian, GAlib [5], Genetic Algorithm Library [6],
Jenetics [7]. Vel 1l TpPOEKTH OXOIUTIOKTH JIUIIE HAHOIJIbII PO3MOBCIOIKEHI BUIU
KPOCHHIOBEPY, TNpPOTE€ ONHOPIAHWH, JOUCKPETHUH, JHHIMHUHA Ta  MPOMIKKOBUHN
KPOCHHTOBEPHU HE peasi3oBaHl B KOMHIN 010mioTeni. KpiM 11poro, mpu HaB4aHHI JOLIJBHO
3aCTOCOBYBAaTH TMporpamHe 3abes3rneueHHs, ske O y HAO4YHIA 3po3ymimit ¢opmi
BimoOpaxkano poOOTy omeparopy, L0 PO3TIsAaeThcsi. TOMy CTBOPEHHSI MPOrPamMHOTO
NPOAYKTY U peajidauii pi3HUX BHUIIB KPOCHHTOBEPY MJISI M€HETUYHOTO AJTOPHTMY €
AKTyaJIbHIM 3aBIaHHSM.

MeTo10 CTATTI € PO3IIIAA METOJMYHUX OCHOB 1 KOMIT FOTEPHOI MiATPUMKHA BUBYEHHS
CYTHOCTI # BHAIB ONepaTopa KPOCHHTOBEPY B CEPEAHIX HABYAIBHUX 3aKJalaxX MPHPOJHHYO-
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Results. The methodology of crossover operator training by high school students and students
of computer specialties, which includes the following substantial components is offered:

— the concept o a crossover operator;

— the types of crossover operator using visual educational methods;

— demonstration of different types of crossover operator using the developed program product with
the goal of more qualitative theoretical material assimilation.

The created program product that has convenient interface, provides a mechanism for
handling errors in data entry, informs a user about completion of a transaction, has "hot" buttons for
quick basic commands call is described.

Conclusion. The practice of application of the reviewed approach to the crossover operator
and its types teaching allows to formulate the following conclusions:

— the technique proved turned to be effective in elective courses of high school students and in the
appropriate course for students of specialty "Sofiware Engineering”, "Computer Science and
Information Technology", "System Analysis" of Cherkasy National University named afier Bohdan
Khmelnytsky,

— the graphic demonstration of different types of crossover operator allows the pupils (students) to
better and consciously assimilate the theoretical material for further use in solving practical
problems and developing corresponding sofiware;

— further it is expedient to consider analogical other genetic operators .

Key words: teaching methodology; crossing-over; genetic algorithm, secondary education,
profile education; computer specialty, computer program.
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YIK 378 Maiioopoaa I'anuna SIkiBHa,
KaHAMAT MearoriyHuX HayK, JOLEHT Kadenpu
couiambHOi pOOOTH 1 COIAIbHOI MEearoriKy,
UepkacbKuil HalllOHAJBHUN YHIBEPCUTET 1IMEHI
borpana XmMenbHHULBKOTO, YKpaiHa

A0 IUTAHHS ®OPMYBAHHS NYXOBHOCTI
B MAUBYTHIX COHIAJIBHUX INTEJATOI'IB

Anomauis. Ilpoananizoeano cymuicms RNOHAMb «OYXOGHICHIbY 1 «0e30yX08HiCMbY Y
KOHmeKcmi meopil coyianvHol nedacocixu. Busnaueno npuyunu, AKi 6MIUEAIOMb HA (OPMYBAHHA
OyX08HOCII 8 MATIOYMHIX COYIANbHUX NeOaco2ie.

Knaruoei cnosa: Oyxoewicmv,  6e30yxosHicmv,  opmysanns — OyxoeHocmi;  cnocobu
Qopryeannsa 0yxoeHocmi; Malubymui coyianvHi nedazoau; cmyoeHmu; QyHKYil coyianbHux neoazozis.

IMocranoBka mnpo6Jsemn. be3ayXxoBHICTb, IO OCTAHHIM YacOM pO3KBITaE B
YKPaiHCHKOMY CYCIIJIBCTBI, yce Olybllie OYMHAE XBUJIFOBATH MPEACTABHHUKIB HAYKH, OCBITH,
penirii. 3arpo3nMBO HABUCAIOTH MPOOJIIEMU aMOPAJIbHOCTI, KOPYIILi, HEBIPH, 3JTOYHMHHOCTI B
MTITKOBOMY 1 MOJIOAIKHOMY cepenoBuini. CydacHa JyXOBHa Kpu3a He Oe3rpyHTOBHA,
OCKIJIBKU AECATHIIITTAMH MOJOAl HaB SI3yBaJUCs 1€l KyJlbTy MaTepialibHUX L[IHHOCTEH,
BIIMOBH BiJ BIpH, NOCSITHEHHs ycmixy Oyab-skuMm mupsixom. e B 90-x pokax XX cTOmITTA
E. ®poMMOM BUSIBIIEHO TEHIEHIIO MO0 3HMWKEHHS B JIFOAEH piBHA TypOOTH NPO «IacTs U
posuTok aymi»[1]. Huni icHyrOoUl COLIaqbHO-€KOHOMIYHI W TMOJITHYHI MPOOJEeMH KpaiHU
HETaTHBHO BIUIMBAIOThH HA CTaH AyXOBHOCTI i MOPAIbHOCTI AITEH 1 MOJIOAL.
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