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MPOI'PAMHO-ATIAPATHI 3ACOBU ABTOMATHM3ALII AHAJII3Y
I PO3POBKU AJITOPUTMIYHUX CTPYKTYP

k.¢0-M.H. O.0. Moxaes, [.I. Kyunnacrskuii, H.}O. Jlto6uenko, H.M. Henamesa
(momaB n.1.H., mpod. I.B. UymaueHko)

IIpononyemvcs npoepamHo-anapamuull KOMRAEKC, o 00380IAE ABMOMAMUSY-
6amu npoyec po3pooKu areo0pummiiHo20 i NPocpamMHo20 3abe3neyeHHs.

IMocTanoBka mpodaeMHu. ABTOMAaTH30BaHI CHCTEMH XapaKTEpH3YIOThCS
BEIIMKOI0 TPYIOMICTKICTIO TPOCKTYBaHHS aJICOPUTMIB 1 IporpaM, BETUKHAM O 0-
cATOM OOpOOTIOBAaHHUX NAaHWUX, CKIATHICTIO 1 BaXJIHMBICTIO CTPYKTYp iHpOpma-
uiHOro 1 mporpamtoro 3atesneuyeHss [1, 2]. OgHak cy4acHMH CTaH MHUTaHHS
LI0JI0 aBTOMATHU30BAaHOI'O IIPOCKTYBAaHHS alTOPUTMIB 1 IporpaM He 3aJ0BOJIb-
HS€ 3pOCTAalYOMY piBHIO iH(GOpMamifiHUX BUMOT. [{ns pimIeHHS OHUX MUTaHb
MPaKTUYHO HE 3aydaloThCs OCTaHHI pe3yibTaTH B obusacTi iHpopMmamiitHux
TexHoJjorii. lle moB's3aHo 31 CKIAIHICTIO pealizanii MOB BUCOKOTO PiBHS JUIS
ONHUCY aNTOPUTMIB 1 HEIOCTATHIM PO3BUTKOM 3acO0iB iHCTPYMEHTAIBHOI ITiT-
PUMKH JUIS aBTOMAaTH30BAaHOTO NPOCKTYBaHHA alrOpUTMIB i mporpam [3]. ¥V
3B'I3KY 3 LIMM BHMHHKA€ aKTyaJbHa HAayKOBa 3ajaya: CTBOPEHHS amapaTHO-
peani3oBaHUX aJTOPUTMIB, IO T03BOJISIOTH 3HAYHO CKOPOTHTH Yac OOYNCIIECHb.

AHaJgi3 gitepatypu. 3agavi anrOpUTMIYHOTO XapaKTepy Ha TUCKPETHUX
KIHI[EBUX CTPYKTypax 3yCTpi4aroThCs Ha NPAKTUII JIOCHTh 4acTo i iXHE pi-
IICHHS, 0COOJMBO I 3a/1ay BEJIMKOI PO3MIPHOCTI, HEMOXKJIUBO 0€3 aBTOMa-
TH3anii mporo npouecy. st 3amad nporo kjacy pi3Hi yJOCKOHAJCHHS IIpH-
POJHHMX QJITOPUTMIB MOXYTh JaTH ICTOTHUH BUTpam y 4aci 1 HeoOXiaHil ma-
M'ssTi. HeoOXiiHICTh MPaKTUYHOI'O PIlIEHHS IHPOKOro KoJjia KOMOIHaTOPHHUX
3a7a4 IpHBENa J0 MOSBHU BEIMKOI KIJIBKOCTI YAOCKOHAIEHUX | IMPHHIMIIOBO
HOBUX anroputMiB. Lle y cBoIo uepry Bumarae po3poOKH TEOPETHYHUX METO-
JIiB MOPIBHSAHHS 1XHBOI SKOCTi, & TAaKOX JOCIHIi)KEHHs 3arajJbHUX MPHUHIUIIIB
MoOyZI0BY TapHUX KOMOIHATOPHUX alropUTMIB [4].

BimpmricTe 3ama4 po3poOKH W ONTHUMI3AIl aNTOPUTMIYHUX CTPYKTYpP 3BO-
IATBCS 0 PIIIEHHS JIOT1YHUX PiBHAHb. BUBUCHHS NOTIYHUX PiBHSAHB, IXHA KIAaCH-
¢ikaris i po3poOka epeKTHBHUX METOMIB iXHBOTO PIMIEHHS MAlOTh BENHKE 3Ha-
YEeHHsI, OCKIIbKM caMe 10 HUX, Yy 3Ha4Hil Mipi, 3BOJATHCS Oararo HaAyKOBUX 1 TEX-
HIYHUX 3a/1a4, 110 BUHHMKAIOTh, HANPHKJIAJ, NPU CHHTE31 W aHaii3l ITUCKPETHUX
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00YHCITIOBANIBHUX 1 YIPaBISIOUNX MIPUCTPOIB, popmaizauii mouryky i Jo0kazy Teo-
peM y GopManbHUX TEOPIisiX, PHU MEPEBIipLi 1 MOLIYKY HECIIPAaBHOCTEH Y TEXHIYHHUX
cucremax. Taki 3a7a4i MPUHHATO HA3WBATH JOTIYHUMH [5]. [HITUM mxepenom Jo-
TIYHUX 3a/1a4 € po0iieMa CTBOPEHHS ,,IITYYHOTO 1HTENEKTY 1 Taki 3ajadi MpuiiH-
STO Ha3WBaTH ,,iHTEIEKTyaJbHUMHU~ abo ,,TBOpUMMH”. SIK mpaBmio, Ie TakoX i
JIOTi4HI 3a7a4i, OUTBIIICTE 3 AKUX YAAE€THCS CHOPMYITIOBATH SK 337avi PIillIeHHS JIOTi-
YHHAX DPIiBHSHB TOTO a00 iHIIOTO THITy. PilIeHHS NOTIYHHUX PIBHAHB Y 3arajJbHOMY
BUTJISIII TOB'SI3aHO 3 HEOOXIMHICTIO peanizamii JyXe Pi3HOMAaHITHOTO MpOIECY I0-
LIYKY KOPEHIB, BEIMKUM epeOOopOM IMPOMIXKHUX pillleHb. SIK mpaBuio, Takuil nepe-
0ip HACTIIBKM BEJHKHH, IO HOTO HE BIOAETHCSA PEaNizyBaTH HABITh HA CYYaCHHX
mBuaKoAirounx EOM [5]. YV poGori [6] po3risHyTi MUTaHHS aBTOMATH3aIlil mpaili
po3po0IIoBaviB NPHUKIAAHUX IHPOPMAIIMHIX CHCTEM 1 aHAJI3YIOThCS (aKTOPH, IO
BIUIMBAIOTh HA MPOAYKTHUBHICTH Tpali mporpamicTiB. Po3rismaroTecs numixu edex-
THUBHOTO BHKOPHWCTaHHS MAIIMHHOI TEXHOJOTI] AJI MiABHINCHHS HPOAYKTUBHOCTI
npaili B MPUKIAJIHUX PO3pOOKax 1 cucTteMax oOpoOKH Ta repenadi JaHuX.

MeToro ganoi cTaTTi € BHpPOOJCHHS NPOMO3UMLIM 1 peKoMeHOamii 3i
CTBOPECHHS 1 BUKOPUCTaHHS anapaTHO-pEali30BaHUX AJTOPUTMIB, OPi€EHTOBA-
HUX Ha pIlIEHHs 3HAYHOTO KJAacy CKJIaJHUX 3ajay, U0 BUMAraloTh BEIMKHUX
BHUTpAT yacy i mam'sti 00YUCIIOBaJIbHUX 3aC00iB, 3 METOIO 3HM)XECHHS TPYJ O-
MICTKOCTi iIXHBOTO pPillICHHS.

IIporpamui 3aco6m a8 apTomMaTu3alii aHAJI3y i po3po0KH ANropuTMiv-
HUX CTPYKTYP. [l CTBOpEeHHs anmapaTHO-peati30BaHUX aJIrOPUTMiB, BUKOPHC-
TOBYBAHHX JJISl PIlIEHHS CKJIQAHUX 3aj]iad, CII04aTKy HEeoOXiJHEe CTBOPEHHS Bil-
MIOBITHOTO IIporpaMHOro 3abesnedeHHs. [Iporpamue 3abesnedeHHs modymaoBaHe
32 MOAYJIbHUM IPUHIMIIOM 1 JONYCKA€ THYUYKY aanTallilo 0 PIllIeHHs HIHPOKO-
ro kiaacy 3amad. OCHOBHUMHM 3ajJayaMu, JUIsl PILICHHS SKUX 1 CTBOPIOETHCS TP O-
rpaMHe 3a0€3MeUeHHs, € aHalli3 ATOPUTMIB 1 (POpMyBaHHS TaOIHUIl 3HAYEHB I10-
CJIIJIOBHOCTI BUKOHAHHS OINEPaTOPIB y 3aJIEXKHOCTI BiJl 3HaUYEHb YMOBHHX 3MiH-
HUX, aHaJII3y BUJy LIUX MOCIIOBHOCTEH 1 4aCTOTH iIXHBOTO BUKOHAHHS Ta BU3HA-
YeHHS e()eKTUBHOCTI aJITOPUTMIB BU3HAUCHHS YaCTKOBUX aJTOPUTMIB, IO peaii-
3YIOTBCS ITPH PI3HUX HACTPOIOBAHHAX AJTOPUTMY.

Junst hopmyBaHHS TaOiIMI 3HAYE€Hb MOCHIIOBHOCTI BUKOHAHHS ONEpaTopiB y
3aJICKHOCT] BiJl 3HAYCHh YMOBHHUX 3MIHHHX, aHANI3y BUAY IHX ITOCIIJOBHOCTEH 1
YaCTOTH IXHHOTO BHKOHAHHS 3allpOIIOHOBaHA IIporpama aHajii3y ajiropurMmis [7].
s BU3Ha4YeHHA €(PEKTHBHOCTI aJTOPUTMIB BH3HAYEHHS YaCTKOBUX aJTOPUTMIB,
L0 PeaNi3yloThCsl IPU PI3HUX HACTPOIOBAHHSIX &ITOPUTMY, IPOHNOHYETHCS BUKO-
pucranHs nporpamu [8]. s aBTOMaTH30BaHOTO IPOEKTYBAHHS aJITOPUTMIB 1 IIpo-
rpam Oynu po3poOieHi amaparTHi 3aco0M IHCTPYMEHTANBHOI HMiATPUMKH, IO MO-
KYTh OyTH BHKOPHCTaHI B SIKOCTI CIEI[ialbHUX MAaTeMAaTHYHHUX CITIBIIPOLIECOPIB
JUIS peaizamii BiJIOBiTHIX MaKpOKOMaHA. AHai3aTOp aIrOpUTMIYHHUX IEPETBO-
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pIoBayiB NMpHU3HAUYCHMH JUIsl BU3HAYEHHs NiAQYHKLIHN, 10 peani3yloThes IIijJ yac
HacTporoBaHb anroputMmiB [8]. Ha puc. 1 mpencraBneHa QyHKumioHanbHa cxema
aHaJi3aTopa alrOPUTMIYHHX ITEPETBOPIOBAUIB.

AHaIizaTop aNropuT-
MIYHUX  TI€PETBOPIOBAYIB
MICTHTh [IIBI Tpymnu iHpop-
Maniitanx BxomiB 1 i 2, dop-
MyBad aapecH 3, MBiHKOBHI
JYWIBHUK 4,  eJIEeMEHT
A5, kepyroumii BXim 6,
enement ,HET” 7, Buxing
HasiBHOCTI JIaHUX 8, MYyJIb-
TUIIEKcop 9, nemmdparop
10, miymmpHEkE 11, mwHY
pe3ynbpTaty 12, renepatop
iMmoyieciB 13. AmamizaTop
NPU3HAYCHUH [UIA aHaji3y
AITOPUTMIYHUX  TEPETBO-
pIOBadiB, a caMe BH3HAUYCH-
HI TIOCHIZOBHOCTI BHKO-
HaAHHS OIEpaTopiB, 10 pea-
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Puc. 1. Ananizarop anropuTMi4HHX IIEPETBOPIOBAIB

J3YIOThCS MiJ] 4ac HACTPOIOBaHb KEPYIOUMX AITOPUTMIB 1 IXHBOI KijbkocTi. Ha-
CTPOIOBAHHAM aJTOPUTMIYHOTO MEPETBOPIOBAYA HA3MBAETHCS MMiICTAHOBKA B SKOC-

Ti YMOBHHX 3MIHHUX 3Ha4Y€Hb 3 MHOXHHA H = {O, L Xy, X5, Xn}. ITix yac Ha-

CTpOIOBaHHA (HYHKIIiSI, IO OMUCYE aJTOPUTM, ITEPETBOPUTHCA Ha MiI(YHKINIO Bix
MEHILIOTO YKCJIA 3MiHHUX, & HOTY)KHICTh MHOXKHHH HACTPOIOBaHb 3HAYHO 301IbIIY-

€ThCs, 10 UTIOCTPYE rpadik, HaBeACHUH Ha puc. 2.
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Puc. 2. OmniHka KiUIBKOCTI HACTPOIOBAaHb
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Ha puc. 2 nmig m po3ymieMo 3arajibHe YMCIIO 3MIHHHX, a HiX Kk — KiJbKIiCTh

ICTOTHHUX 3MiHHHX Hicis HacTporoBaHHSA. [IpucTpiit Moxke OyTH BHKOpPHCTAHUIT
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JUIsl aBTOMATH3allii IpoLecy aHalli3y ajlrOPUTMIYHHUX IIEPETBOPIOBAYIB.

BucnoBku. 1. Jlng aBromaTu3sanii nmpouecy aHaiisy i CHHTE3y ajJTrOpHUT-
MI9HUX CTPYKTYpP PO3pOOJICHHUI MpOrpaMHUN KOMIUIEKC. 3aCTOCYBaHHS IIpO-
IPaMHOTO KOMIUIEKCY J03BOJISE aBTOMATH3yBAaTH HPOIEC PO3POOKH aIrOpHT-
MIYHOTO 1 MporpaMHOro 3a0e3NedyeHHsl, CKOPOTUTH TEPMIHHM PO3POOKHU, Iij-
BHUIIHUTH BipOTiTHICTB Ta SKICTh OJEPKYBaHUX PE3yIbTATIB.

2. JInsg aBTOMaTH30BaHOTO IMPOEKTYBAHHS aJITOPUTMIB i MpOTrpam Mporo-
HYETHCS BUKOPHCTOBYBAaTH DPO3pOOJIEHI amapaTHi 3aco0M iHCTpYMEHTAJIbHOT
MiITPUMKH, IO J03BOJSIOTH BU3HAYATH MiAdyHKNii, peanizoBaHi mig yac Ha-
CTPOIOBaHb AJTOPHUTMIB, IO JO3BOJIIIOTH BU3HAUATH MiAQPYHKIII, peanizoBaHi mif
Yac HACTPOIOBaHb AITOPUTMIB, IIO JO3BOJISE MiJABUINUTH €(EKTHBHICTH PIillICHHS
CKJIaJIHUX 33/1a4.
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