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PI3HUX OKpEMHX MPHUYMH, TaK 1 IX CYKYMHOCTi). 30KpeMa BBaKAETHCS, 1[0 MAKCUMAJIBHO JO0-
MYCTUMOIO BEJTMUMHOIO PU3UKY (KpuUTepieM HeOe3leKu 3a piBHEM PU3HKY) € OYiKyBaHa dac-

ToTa saruGeni moauan 5107 Ha piK. 3aJIe)KHO Bil OUIKYBaHHUX BUT'0J1 MOYKE 0OTOBOPIOBATH-

Csl piB€Hb PU3UKY B Jiara3oHi 1073 +107°.

Crpareris ynpaBiIiHHS PU3UKOM HE € OJTHO3HAYHOIO 1 0araTo B YOMY 3aJICXKHTh BiJ 3a-
rajJibHOTO CTaHy, MPIOPUTETIB 1 TEHACHII PO3BUTKY €KOHOMIKM KpaiHH, BiJ ICHYIOUOT 3aKO-
HOJIaBYOi Ta HOPMATHBHOI 0a3M, HaJaro/KEHOCTI MEXaHi3MIB €KOHOMIYHOTO 1 MPaBOBOTO
yIIpaBJIiHHSA O€3MeKH i 0XOPOHHM HABKOJMIIHBOTO CEPEIOBUIIA B IPOMHUCIOBOCTI Ta BiA pAIY
IHIIUX (aKTOpiB.
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JIHEeTIpOBCKUI rOCY/IapCTBEHHBIH TEXHUUECKUI YHUBEpCUTET, I'. KamsiHCcKkoe
TUNU3ALUNA COBPEMEHHbBIX A3bIKOB NMPOrPAMMUPOBAHUA

Beenenne. Oh(hekTHBHOCTH MAIIMHHBIX AITOPUTMOB BO MHOTOM 3aBUCHUT OT HUCHOJb-
3yeMbIX S3BIKOB M CHCTEM IporpamMMmupoBanus. [Ipu 3ToM nossienne 3pGeKTUBHOCTH S3bI-
KOB M CHCTEM IpPOTPaMMHUPOBAHUS TECHO CBSI3aHO C COBEPLIEHCTBOBAHMEM CIEIYIOIIMX
CpEeACTB: aHaiM3a U 00pabOTKM MH(POpPMALKHU; HHPOPMALMOHHOTO OOEeCIeYeHUs, OpraHusa-
Uy 00pabOTKM M YNPaBJICHUs JAHHBIMHU, MPOLEAYPAMHU, MOJEISAMHU, JEKOMIIO3ULUHN 00JIb-
IIMX OPOTrpamMM, CEMAaHTUYECKUX, CHHTAKCUYECKUX U MOP(OJOTHUECKUX BO3MOXKHOCTEHN S3bI-
Ka; ajJanTallii K BHYTPEHHUM U BHEIIHUM YCJIOBHUSM HCIOJIb30BaHUSA SA3bIKA; TEXHOJOTHUU
IIPOrpaMMHUPOBAHMS U T.II.

IIporpecc KOMIBIOTEPHBIX TEXHOJIOTHM COMPOBOKIAACTCA CO3JAHUEM HOBBIX U COBEP-
IIEHCTBOBAHUEM CYILIECTBYIOIIMX CPEJICTB OOIIEHUS MporpaMMucToB ¢ 9BM — s3bIKOB Mpo-
rpammupoBanus (SI1). Co BpeMeHHU co3/1aHUs MEPBBIX KOMIIBIOTEPOB YEJIOBEUYECTBO MPHUIY-
Majo yxe 6ojee BOCbMHU ¢ IOJOBHHOM Thicsy SI1.

YroObl pazobparbes Bo BceM MHorooOpasuu SIl, Hy)kHO 3HaTh MX KJIaCCH(PUKALHUIO,
HCTOPHIO CO3IAHMUSL, IBOJIIOLMIO U TEHICHIIMY Pa3BUTHS.
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ITocTanoBka 3agaun. B HacTosimiee BpeMs CylecTBYeT O0JIbIIOE KOJIMUECTBO padoT,
MOCBSIIEHHBIX o0emy ananu3zy SI1. B To e Bpems akTyalibHOM ocTaeTcs mpobiema cucte-
maTu3aiuu Il B COOTBETCTBUM C METOI0JIOTUEH XpaHEHHUS U 00paOOTKU JaHHBIX.

Llenpro HacToAIEH pabOTHI ABISETCA MCCIEOBAHUE OCOOEHHOCTEH THUIM3AlUU Hau-
6oJiee MOMYISIPHBIX (PEUTHHTOBBIX) Ha TeKyluil MoMeHT SII s mpaBUIbHOTO BBHIOOpPA He-
00X0AMMOTO MPOrPaMMHOTO 0OECIIeUeHHs TIPH PEIICHUH IIUPOKOro Kiacca 3a1ad.

PesyabTaTel podorhl. [l onpenenenus peitunra nomynspHoctu Il moxer ciy-
xuth uHsekc TIOBE (TIOBE programming community index) [1].

Ha unnexc TIOBE opuentupyercst 60JbIIMHCTBO aBTOPOB B HAYYHBIX MYOJIHKAIMAX
IIpU CpaBHEHUH nonyisipHocTy flI, HECMOTps Ha €ro KOCBEHHBIE, TPOIPUETAPHBIE METOAUKHU
Y TUTATHOCTH Ha0Opa UCXOAHBIX JaHHBIX [2].

Jlnst hopMupOBaHUS MHJIEKCA MCIIOb3YeTCs MOUCK HAa HECKOJIbKUX, HanboJjee roce-
maeMbIx (o gaHHbIM Alexa.com), mopranax: Google, Blogger, Wikipedia, YouTube, Baidu,
Yahoo!, Bing, Amazon. [TonyueHHble pe3ynbTaThl HOPMATIU3YIOTCS [0 HEKOTOPOil opmyiie,
KOTOpasi U OIpEIeNsIeT MECTO s3bIka B perTuHre. Eciau cuutars nepssie 50 Il 3a 100%, To
peitturr TIOBE B uncioBoM BbIpaK€HUU MOKA3bIBAET JOJII0, 3aHUMAEMYIO KaXIbIM S3BIKOM.
B Ta6x.1 npexacrasieHo necsTh nepBbIX NO3ULUI coBpeMeHHoro peitunra TIOBE.

Tabmuma 1 — Unnexc TIOBE 3a ¢gespans 2017 roaa

q)gls)lié;ﬂb q)ezls)lizﬂb SsEIK HEZ;&?{MMHPO_ Peiitunr |M3MmeHeHnue
1 1 Java 16.676% -4.47%
2 C 8.445% -7.15%
3 3 C++ 5.429% -1.48%
4 4 C# 4.902% +0.50%
5 5 Python 4.043% -0.14%
6 6 PHP 3.072% +0.30%
7 9 JavaScript 2.872% +0.67%
8 7 Visual Basic .NET 2.824% +0.37%
9 10 Delphi/Object Pascal | 2.479% +0.32%
10 8 Perl 2.171% -0.08%

Kak usBectHo, Bce SI1 MOXHO pa3ienuTh HA TUITU3UPOBAHHBIEC U HETUIIU3UPOBAHHBIE
(6ectunosie). K 6ecTUNIOBBIM OOBIYHO OTHOCSTCS HU3KOYPOBHEBBIE (acceMOIep) Uil 330Te-
pUYecKre s3bIKU. B 3THX s3BIKaxX BCe XpaHUMBbIE JaHHBIE — 3TO MPOCTO MOCIEA0BATEIHLHOCTD
OUT pa3INYHON JTHHBIL.

Onepanus Ha3HAUYEHUS THIA, Ha3blBaeMas THUMM3AIHMEH, MPUAAET CMBICH IENOYKaM
OUT, TAKUM KakK 3HAUY€HHE B MAMSITH KOMIIbIOTEpa, UM 00BEKTaM, TAKHUM KakK MepeMEHHasl.

Cucrema TUNOB — 3TO THOKO YMpaBlsieMblii CHHTAKCHUECKUN METOJ JA0Ka3aTelbCTBa
OTCYTCTBHSI B MPOTpaMMe OMPEIECICHHBIX BUIOB MOBEACHUS MPH MOMOIIM KiaccupuKarmu
BBIPKEHUH SA3bIKA IO PA3HOBHUIHOCTSIM BBIYHMCIISIEMBIX UMU 3HAUCHUH [3].

B cocraB I BkitouaeTcsi cuctemMa THUIOB JUIS OCYIIECTBICHHS] IPOBEPKU THUIIOB BO
BpeMsi KOMITUJISIIIUK WJIA BO BpeMs UCIIOJIHEHUS, TpeOyrolas SsBHOTO MPOBO3TIIAICHHS TUTIOB
WJIM BBIBOJISIIIAS] UX CAMOCTOSITENIbHO. IMEHHO TOATOMY TUIH3UPOBAHHBIE SI3BIKU PA3AesoT-
cs Ha Kareropuu [4].

Cratuueckas THUOM3alus — MOpUEM, MIKUPOKO Hcmosb3yemblii B SII, mpu kotopom
MepEeMEeHHas, MmapameTp MOAIPOrpaMMbl, BO3BpallaeMoe 3HaueHue (YHKIIMU CBSI3BIBAIOTCS C
TUIIOM B MOMEHT OOBSBIICHUS, U TUI HE MOXKET ObITh U3MEHEH MO3Ke (MepeMeHHas WU Ma-
pameTp OyAyT nmpuUHUMATh, a QYHKIHMS — BO3BpAIlaTh 3HAYEHUS TOJIbKO 3TOro THma). Crartu-
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YecKas TUMU3ANS 03HAYAET, YTO BCE MPOBEPKH THUIIOB JIAHHBIX BBHITIONHSIOTCS HA 3TAne KOM-
MWK, 2 HE Ha JTale BBITIOJHEHUS MPOorpaMMebl. [IpoBepKu THUIIOB JaHHBIX, BHITIOJIHICMbIS
Ha 3Tare KOMIUJISIUH, HCTIOIB3YIOT TOJBKO caM KOJ porpammel. [IpenmyiiectBoM craTude-
CKOUM THUIMH3AIMH SIBIIICTCS TO, YTO TAKUE MPOBEPKH TOCTATOYHO BBINOJHUTH TOJBKO OJIMH
pa3. Kpome Toro, 0OTCyTCTBHE MPOBEPOK, BHITIOTHSIEMBIX HA TAIe BBIMOJIHEHUS TPOTPAMMBI, U
3HAHHME BCEX TUIIOB JIAHHBIX HA dTare KOMIUJISIUH MO3BOJISIET CAENATh CKOMITHINPOBAHHYIO
nporpamMmy Oonee dddexkruBHON. CTaThueckas TUMHM3AIUS UCHOIB3YyeTcs B OOJBIIUHCTBE
komripyeMsix 11

JIluHaMu4eckasi THOU3alus — IPUEM, P KOTOPOM MEepEMEHHAs! CBS3BIBAETCS C TUTIOM
B MOMEHT MPUCBAWBAHUS 3HAYCHH, a HE B MOMEHT OOBsBICHUs repeMeHHoU. Takum oOpa-
30M, B pazUYHBIX y4acTKaxX MpPOrpaMMbI OJHA U Ta K€ MEPEeMEHHas MOXKET MPUHUMATh
3HAYEHUS PA3HBIX TUIOB. J[MHAMHUUYECKasi TUTTU3ALMS 03HAYAET, YTO OOJIbINAsl YaCTh MPOBEPOK
TUTIOB JTAHHBIX BBHITIONHSETCS HA JTare BBITIOJHEHHUS MPOTPAMMBI, XOTS HEKOTOPhIE MMPOBEPKU
(HampuMep, MPOBEpKa CHHTAKCHYECKON KOPPEKTHOCTH KOJIa) BBITIONHSIOTCS HA dTane KOMITU-
sy, JluHaMudeckas TUIMM3alus Mo3BOJIsIeT cOo3/aBarh Oojee rubkoe mporpaMMmHoe obec-
NeYeHue, XOTs U IIeHOH 00JbIIeil BepOSTHOCTH OINOOK THITU3aluK. MOayIbHOE TeCTUPOBa-
HUe npuoOperaer oco0oe 3HaYeHHE MPU pa3zpaboTke MmporpammHoro obecrneuyenus Ha Il ¢
JMHAMHYECKON TUTMU3allueH, T.K. OHO SIBJISIETCS €IUHCTBEHHBIM CIIOCOOOM HAXO0KJICHUS OIIH-
OOK TUMHU3ALNH, JOMYIIEHHBIX B PEJIKO HCIIOIb3yEeMbIX BETBSIX JIOTHKHU MPOTPAMMBI.

SI3bIK C SIBHOW TUMH3AIMEH MPEANOoIaraeT, 4T0 MPOrpPaMMUCT JIOJDKEH YKa3bIBaTh TH-
bl BCEX MEPEMEHHBIX U (PYHKIIH, KOTOPbIE OOBSBISET.

HesiBHas Tunuzanus He TpeOyeT sIBHOTO OOBSIBICHUS THUMA JUIS UCIIOIb3yeMbIX Tepe-
MEHHBIX. DTOT BUJ] TUIIU3ALUN OOBIYHO CBS3BIBAIOT C TUHAMUYECKONW TUIHU3AIMEH, TS KOTO-
pO¥l TUNBI JaHHBIX ACCOIMUPYIOTCS ¢ KOHKPETHBIMU 3HAYCHUSMH, a MEPEMEHHON MOXHO
MPUCBOUTH 3HAYEHHE JIOO0ro Thma. HesBHas TUMHM3anusi Takke MOXKET ObITh pealn30BaHa
CPEICTBAaMU CTaTUYECKOM TUMHU3AIMU, €CIIH S3BIK MTO3BOJISIET BBIBOJ TUIIOB, T.€. aBTOMAaTH4e-
CKO€ OTIpe/IeICHUE THUIIA IIEPEMEHHON MTyTeM BBIYHMCIICHUS COOTBETCTBYIOIIETO BHIPAKECHHUS.

Hcnonb3ys BBIIICONUCAHHYIO KiIacCH(UKALUIO, Jajee NpPEACTaBICH aHalUu3 COBpe-
MeHHBbIX SI1 B XpOHOIOTrHYECKOM MOPSAIKE.

A1 C paspaboran B 1972 r., aBrop — Jennuc Puun (Bell Labs). C — noanepxxuBaer
MPOLEAYPHYIO MapaurMy MporpaMMHUPOBAHUS U CTATUYECKYIO SIBHYIO THITH3AIUIO, SBISACH
KOMITMJIMPYEMBIM SI3bIKOM OOIIIET0 Ha3HAUCHUSI.

Il C++ nosBuncs B 1983 r., aBrop — beépu Crpayctpyn (Bell Labs). C++ —
koMmuiupyeMbiit ST obiiero HazHayeHUs, MOAJEPKUBAET 0OBEKTHO-OPHEHTUPOBAHHYIO U
MPOLEAYPHYIO TApaTUrMbl TPOTPAMMHUPOBAHHUSA, a TAKKE CTATUUYECKYIO SBHYIO THITH3AIUIO.
[Tocne cranmapra C++171 mony4dus NOAACPKKY HEIBHONW THIIHM3AIMH C TIOMOIIBIO KITFOYEBBIX
cioB auto u decltype. lloanepkuBaeT TMHAMUYECKYIO TUITU3AIMIO MIPU UCIIOJIB30BAHUH OHO-
JTMOTEKH Boost.

SII Perl pazpabotan Jlappu Yosmnom (Unisys) B 1987 r. Perl — BbBICOKOYpOBHEBBIN UH-
tepraperupyemsliii Al obmero HazHadenus. OMHUM U3 TIaBHBIX JOCTOMHCTB SI3bIKA SIBISIETCS
MOJAJIEp)KKa  Pa3fMYHbIX  MapagurM  (MpOUEAypHbIH, OOBEKTHO-OPUEHTHPOBAHHBIA U
(GYHKIIMOHATBHBIN CTUIIM MPOrPaMMUPOBaHUs). TUNIHN3ALNS — THHAMUYECKasl HesBHAA, C BEp-
cun Per[5.6 MOBONBHO OTrpaHMYEHHO MOKHO BOCIOJIB30BATHCS MPEUMYIIECTBAMHU CTaTHYe-
CKOW THUITN3aINH.

Il Python omyOIMKOBaH COTPYAHHMKOM roJimaHjackoro unctutyra CWI I'Buno Ban
Poccymom B 1991 . Python nonaepuBaeT HECKOJIBKO MapajJurM IporpaMMUPOBaHUs, B TOM
quciie 00beKTHO-OPUEHTUPOBAaHHOE, (YHKIIMOHAIBHOE, MPOLIeAypHOe. DTAIOHHOW peann3a-
uueit Python siBnsiercss unrepnperatop CPython, moaaepKUBAOLINI OOJBITUHCTBO aKTUBHO
ucnoJsb3yembix miatdopm. Ecte peanuzanuu unrepnperatopoB ais JVM (¢ BO3MOXKHOCTBIO
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koMmusiiuu), MSIL (¢ BO3MOXHOCTBIO KoMwisiiiuu), LLVM v npyrux. Tunuzanust — AuHa-
MUYECKasi HESIBHAS.

B 1995 r. Beimen nepBbiit myonuunslii penus SAI1 PHP, aBTop — AaTCKUil mporpam-
muct Pacmyc Jleppopd. PHP — unTepripeTupyemMblii (MHTEpIPETaToOp KOMIUIUPYIOLIETO TH-
1a), CIICHAPHBIN SI3bIK OOIIET0 Ha3HAYCHU s, ”UHTEHCUBHO MPUMEHSIEMBIN IS pa3paboTKu BeO-
npuiioxxeHnuid. PHP nioaiepKuBaeT 00beKTHO-OPHEHTUPOBAHHYIO, (DYHKIIMOHAIBHYIO, TIPOILIe-
JYPHYIO MapaJurMbl IporpaMMHUpoBanus. Tunuzanus — IMHaMU4ecKasi HesBHasl.

Java — oObexkTHO-opueHTHpoBaHHBIA SII, pa3paboTaHHBIl KOMHaHuen Sun
Microsystems (B mocneayromiem npuooperénnoit komnanueit Oracle) B 1995 r. [Ipunoxenus
Java oOBIYHO TPAHCIUPYIOTCS B CIIEHUAIBHBIM OalT-KOJ, MO3TOMY OHM MOTYT paboTaTh Ha
0001 KOMITBIOTEPHOM apXUTEKTYpe, C MOMOLIbIO BUPTYalIbHOM Java-MamuHbl. Tunusamms —
CTaTUYECKasl SBHAs.

JavaScript — IpoTOTUNIHO-OpUEHTUPOBaHHBIN cueHapHbiil AIl (komnanust Netscape,
1995 r.). JavaScript noanepxuBaeT HECKOJIBKO MapaJurM MporpaMMUpPOBaHUs, B T.4. OObEKT-
HO-OpPHEHTHPOBAHHOE, (PYHKIIMOHATIBHOE, MpoLieypHoe. Tunuzamnus — AMHaMu4ecKasi HesiBHasl.

Il C# pazpaboran B 1998-2001 r.r. rpymnmoil MHXEHEPOB MOJA PYKOBOACTBOM
Amnpepca Xeincoepra (komnanust Microsoft) Kak s3bIK pa3paOOTKU MPUIOKEHUN JUIs IJ1atT-
dopmel  Microsoft .NET Framework. Knacc s3plka —  MYJIbTUIAPAAUTMalIbHBINA
(mpoueaypHbIii, 00BEKTHO-OPUEHTHUPOBAHHBIM U (DYHKIIMOHAIBHBIM CTHJIM MPOrpaMMHUpPOBa-
Hus). Tunuzamms — cratuueckas siBHas. Tawke C# moanepKUBaeT TUHAMUYECKYIO THIIHM3a-
LIUIO MTOCPEACTBOM CHELMAIBHOTO NceBao-tuna dynamic ¢ Bepcun 4.0. IlognepxuBaeT HesB-
HYIO TUIM3AIHMIO ¢ IOMOILBIO dynamic u var.

C 11 Delphi 00p14HO accoruupyeTcs cpesia pa3paboTKU NPUIIOKEHUH Ha OCHOBE SI3bIKa
Object Pascal, pazpabotanHoro ¢upmoit Borland. DTOT A3bIK sBISETCS HacleAHUKOM Turbo
Pascal ¢ 06beKTHO-OPUEHTUPOBAHHBIMHU PACIIMPEHUSMHU, KOTOPBIH, B CBOIO OYEPEe/lb, BEIET
CBOIO MCTOPHUIO OT Kiaccudeckoro Pascal, co3nannoro Huknaycom Buprom B 1970 r. Briocnen-
ctBuy, B 2002 r. pa3paboTunku U3 KoMIanuu Borland opuimanbHO MOCTAaBUIN 3HAK PABEHCTBA
Mexay sizbikamu Delphi w Object Pascal. Delphi — uMmniepaTuBHBINA, CTPYKTYpHUPOBAHHbIH,
00BbeKTHO-opueHTHpoBaHHbIA SII co crarnyeckoil siBHOW TunmM3anuen nepeMeHHbIX. Delphi
MOJIEPKUBAET AMHAMUUYECKYIO TUIIM3ALUIO IOCPEICTBOM CIIELIMAIILHOIO TUMa Variant.

A1 Visual Basic .NET — 00beKTHO-OPUEHTUPOBAHHBII S3BIK, KOTOPBI MOXHO pac-
CMaTpUBaTh KaK OuyepelHON BUTOK 3BoJOIMHU Visual Basic, peann3zoBaHHbIN Ha atdopme
Microsoft .NET. B 2002 r. nosiBuiicst iepBblil Boiyck Visual Basic .NET. C 3toro MomeHTa 00-
paTHas COBMECTUMOCTh C KJlaccM4yecKoil Bepcuel Visual Basic oxa3anach HapymieHa. Tum uc-
MIOJIHEHUS] — KOMITUIIUPYEeMBbIH, uHTepripeTupyeMbiit Sl Tunusanus — auHaMuyeckas siBHasl.

B 1a651.2 oTMe4eHO HaJIMYME/OTCYTCTBHE BO3MOXKHOCTEH THUMM3ALMU B MOIMYJISPHBIX
no pertunry TIOBE AI1.

Tabnuua 2 — Tunuzanuus S36IK0B IPOTPaMMUPOBAHUS

S3bik mporpammupoBanus | Ctatudeckas | [lunamudeckast | SIBHas HesiBHas

1 2 3 4 5
Java + - n _
C + - - -

C++ + - + -+

C# + -/+ + -/+
Python - + - +
PHP - + - +
JavaScript - + - +
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[TpomomxeHue TabIuIb 2

1 2 3 4 5
Visual Basic.NET - + + +
Delphi/Object Pascal + -/+ + -
Perl +/- + -/+ +
IIpumeuanue:
+  — yKa3aHHasl BO3MOYXHOCTb IIPUCYTCTBYET;

- — YKa3aHHasg BO3MOXKHOCTb OTCYTCTBYCT,
-/+ — BO3MOJKHOCTH MOAACPIKUBACTCS OYCHDb OI'PAHUYCHHO,
+/- — BO3MOXHOCTh MOAACPIKUBACTCSA HC MMOJIHOCTBIO.

BoiBoasbl. [Iposenen obumii aHanu3 coBpemeHHbIX SII. BrimonHneHo uccinenoBaHue
0coOeHHOCTeH THUMM3auuu HanboJiee NonyaspHbIX (pedTuHroBsix) Al 171 NpaBUIBHOTO BbI-
60pa HEOOXOIUMOrO MPOTPAMMHOTO OOECHeueHHs MPH PEIIeHHH IMIMPOKOro Kiacca 3ajad.
Pe3ynpTaThl MCClIEIOBAaHUM TOKa3add HHU3KYIO 3aMHTEPECOBAHHOCTHh pPa3pabOTYMKOB TMpO-
IPaMMHOr0 00ecreYeHnsl B HETUITU3UPOBAHHBIX S3bIKaX.
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VJIK 519.688 [AIIHUNA M.A., acripasT
MAPYEHKO O0.0., marictp
KOCVYXIHA O.C., k.(p.-M.H., TOLIEHT
I'VIJIEIIA O.M., K.iea.H., IOLEHT

JIHIMPOBCHKUI NepKaBHUN TEXHIYHUN YHIBepcUTeT, M. Kam’sHChKe
IHTENEKTYAIbHI METOOU OBPOBKU OAHUX: MYPALUUHI ANTOPUTMU

Beryn. B ocraHHI ABa AECATWIIITTS MPU BUPIMIEHHI KOMOIHATOPHO-JIOTIYHUX 3aJa4
MPOEKTYBaHHS, KOHCTPYIOBAHHS Ta IITYYHOTO IHTEIEKTY, a TAKOXK MPH ONTHMI3aIlii CKITaTHUX
CHCTEM JIOCIITHUKHU BCE YaCTIllle 3aCTOCOBYIOTh MPUPOHI MEXaHI3MHU MOIIYKY ONTHMAIbHIX
pimeHb. barato MeTouK, sIKi CTOCYIOTBCS M’ SIKUX OOYHCIICHb, EKCIUTYaTyIOTh 1/ICI0 TOTO, IO
MHO>KMHA BITHOCHO MPOCTUX OO €KTIB, MPAIIOIOYUX 32 IUTKOM 3pPO3YMUIMMH MPaBUIAMH,
00’ €IHYIOYHCh, IEMOHCTPYIOTh MOBEIHKY, 110 HA0araTo MepeBHIIYE 3a IHTEICKTYaIbHICTIO
MOBEJIIHKY OKPEMOTro iHAMBiIyymMa. MypaiinuHi alrOpuT™MU — i€ MIEPCIIEKTUBHUI METO OTl-
TUMI3allii, o 0a3yeTbCs Ha MOJICNIOBAHHI MOBEIIHKH KOJOHII Mypax. OpuriHaibHUI anro-
put™ (Ant Colony Optimization) BUHHK B MPOIIECi CIIOCTEPEIKEHHS 32 TUM, SIK KUBI Mypaxu
Buy Argentine Ant 00CTEXYIOTh TEPUTOPIIO HABKOJIO MYpAIIHUKA, 3HAXOAATh DKY 1 HECYTh il
B MYypaIlTHUK, MIOCTIHHO ONTHMI3YIO4H (CKOPOUYIOUH) IUISAX, SKUH MIPOXOAUTH KOXKEH 3 Mypax.
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