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[TigBUIIEHHS TOYHOCTI BUMIPIOBaHb B IIPOMHCIIOBOCTI € OJHUM i3 CYTTEBUX PE3€pBIB Mij-
BUIICHHS IKOCTI MPOJYKIIi1 1 epeKTUBHOCTI BUPOOHHUIITBA.

Ha nanuit 9ac oHi€I0 13 MEPCIIEKTUBHUX 1HTEIEKTYAIbHUX TEXHOJIOTIH, IO JO3BOJISIE CTBO-
pIOBaTH BHCOKOSIKICHI CUCTEMH KEpPYBaHHS € HEUiTKe KepyBaHHS OCHOBaHE Ha HeuiTkii jorimi. Ce-
pel OCHOBHUX MPHUYHH PO3MOBCIODKCHHS HEUYITKOTO KEePyBaHHS BHIUIAIOTH Mally YyTJIMBICTBH IO
3MiH IapaMeTpiB 00’ €KTY KepyBaHHS, CUHTE3 CUCTEM KepyBaHHS 3 HEUITKOIO JIOT1KOIO MPU BUKOPH-
CTaHHI Cy4acHHUX 3ac00iB arapaTHOi 1 IPOTrPaMHOI MiATPUMKH TPOCTIIIE TPAIUIIHHUX.

CyTTeBUIl PO3BUTOK B OCTAHHI POKU OTPUMANU METOAM HACTPOIOBAHHS CHCTEM HEUIiTKOTO
BHUBOJY, po3po0sieHO anapaT HeuiTkux HelpoHHux Mmepexx (HM). Heuitki HM npencrasnsoors co-
00r0 Ti0pHI MK HEUITKUMU CHCTeMaMU 1 HelpoHHUMH Mepexamu. J{ns Hewitkux HM 3ampomnoHo-
BaHO BEJHMKY KUIBKICTh QITOPUTMIB HAaBYAHHS BiJ] aHAJOra METOY 3BOPOTHOTO PO3MOBCIOJKCHHS
MOXUOKHU 0 TeHETUYHHUX anroputmis|1,2].

Oco011BO e€(heKTUBHO HEUITKI CUCTEMH KEpyBaHHS BUKOPHUCTOBYIOTHCS TaM, JI€ 00 €KT Ke-
pPYBaHHSI JIOCTaTHbO CKJIQJHUN ISl HOrO TOYHOTO OMHUCY Ta icHye Ae(inuT ampiopHoi iHbopMmarlii
PO MOBEAIHKY CHCTEMH.

HeuiTki cuctemu kepyBaHHSI MalOTh 023y 3HAHb 1 €IEMEHTH IITYYHOTO 1HTENIEKTY Ta MOXKYTh OyTH
peartizoBaHi CrieliaIbHIMI HEUITKIMH KOHTPOJIEPAMH, B SIKMX HEUITKI BUBOIM BUKOHYIOTHCS IIUTIXOM 00-
YHCJIEHHS XapaKTepHCTUYHUX 3HAUYCHb BHXIJHOI JIHTBICTUYHOI 3MIHHOI Yepe3 XapaKTepUCTUYUHI 3HAYEHHS
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BXIJTHAX JIHTBICTUYHHUX 3MIHHHX 3a JIOTTYHUMH (POpMysiamMHu, 10 BUKOPUCTOBYIOTh JIOTTYHI orepartii ,,I”” Ta
,»ABO”. B [3] ommcano nporpamHuii iHCTpyMeHTapiii st (popMyBaHHS poOacHUX 0a3 3HaHb I YIPaBIIiH-
HS CKJIQIHUMH OO’€KTaMH B yYMOBaX HEBM3HAUEHOCTI PO 30BHIIIHI 30ypeHHs, Ha OCHOBI TEXHOJIOTIH
M’SIKMX OOUHCIIeHb 1 CTOXaCTHYHOTO MOJIENIOBaHHs. POOacHICTh 3aKOHIB KepyBaHHS JOCSTAETHCS 32 Paxy-
HOK BBEJICHHSI BEKTOPHOTO KPUTEPIFO MPUIATHOCTI TEHETUYIHOTO AJITOPUTMY.

3anpornonoBadi B [1] MeTOIM 1 TEXHOJIOTIT MPOEKTYBaHHS IHTEIEKTyTbHUX CHCTEM KepPyBaHHS JI0-
3BOJISTFOTH (DOPMYBATH ONTHUMAIILHY CHCTEMY 13 MAKCUMAIBHUM PIBHEM HAJIIMHOCTI 1 IPUIATHOCTI JI0 Kepy-
BaHHS CKJIQHUM 00 €KTOM B YMOBAX HEBM3HAYEHOCTI BUXIHOI 1H(OpMALIii, CKOPOTUTH IO MIHIMyMY KiJTb-
KICTh JaTYMKIB 300py iHhOpMAITlii SIK B KOHTYP1 KEpyBaHHsI, TaK 1 Y BUMIPIOBIbHIN CHCTeM1 O3 BTpaTH TO-
YHOCTI 1 sIKOCTi kepyBaHHs. CopMOBaHI CHCTEMOIO MOJIETIOBaHHs 0a3u 3HaHb BUPOOJISIOTH poOacHi 3aKo-
HH KepyBaHHS Koe(illieHTaMH TICHIICHHS TPAJIULIHUX PETYIIATOPIB TSl IMMPOKOTO Aiara3oHy 30BHIITHIX
30ypeHb 1 HeUyTIIMBI 10 BUIAJKOBHUX 3MiH CTPYKTYpHU 00 €KTY KepyBaHHSI.

Teopis HEUITKUX MHOKHMH 1 OCHOBaHA Ha Hii JIOTiKa JI03BOJISIIOTH ONMHMCYBaTH HETOYHI KaTe-
ropii, ysIBJI€HHA 1 3HAHHS, ONIEPYBAaTU HUMHU 1 pOOUTH BiMOBIAHI BUCHOBKH. HasiBHICTh TaKUX MOXK-
JTMBOCTEH Ji1si POpMyBaHHS MOJeNIel pi3HOMaHITHUX 00 €KTiB, MPOLIECIB 1 SBUII Ha SIKICHOMY, IIO-
HATIHHOMY PIBHSIX BH3HAua€e iHTEpEC /10 OpraHizaiii iHTeJIeKTYalbHOTO YIPaBIiHHSA HAa OCHOBI BH-
KOPHUCTAHHS METOIB HEUITKOiI Jjoriku [1,2].

JlochimKeHHs, 10 IPOBOAATHCS B 00JIACTI BUKOPUCTAHHS TEOpPii HEUITKMX MHOXUH B I0AaTKaxX 70
POOOTOTEXHIKM KOHLIEHTPYIOThCS TOJIOBHUM YHMHOM B TPbOX HAIPaBJICHHSX: PO3IMI3HABaHHs 300paKeHb;
IHTeJIeKTyasIbHE YIPaBIiHHS MIPUBOJIAMH; IHTEJIEKTyalIbHE YIPABIiHHS PyXOM MOOUTHHUX pOOOTIB B cepe-
JIOBHILI 3 TepemKoiaMu. [IpakTnaHe BUKOPUCTAHHS METO/IB 1 TEXHOJIOTI HEYITKUX OOYMCIICHB ISl CTBO-
PEHHS CUCTEM IHTENEKTYaILHOTO YIPABIIHHS CKIATHUMH JUHAMIYHUMU 00’ €KTaMH OpPIEHTOBAaHE HA BUKO-
PHCTaHHS CTIeHiaTi30BaHNUX alapaTHUX 3aCO0IB.

[Tpu BiTHOCHO HEBUCOKII CKIIQTHOCTI 00’€KTa KepYBaHHsI 1 HASIBHOCTI BITHOCHO TOBHOI iH(opMarIii
TIPO HBOTO JI00PE 3apeKOMEHTyBaIM ceOe Tpaauiliiai Metomu. HM cructemMu KepyBaHHS JIOITEHO BHKOPH-
CTOBYBATH IpH BiZICYTHOCTI iH(opMarlii abo0 BUCOKII CKIIaHOCTI 00’ €kTa KepyBaHHs. [ [poMiKHE MOI0KeH-
HS MDK JJAHUMH TEXHOJIOTISIMU 3aiMarOTh HEUITKI CHCTeMH KepyBaHHs. HM BHCTYyIae npu mpoMy B podti
KiacugikaTopa, a 3laTHICTh MEPEeXKi HABYATUCS UM aJIANITyBaTHUCS O HOBUX YMOB ITOCTAHOBKH 3a71a4i 30epi-
Tar0uM TPH [IOMY CBOIO apXITEKTYpPy 1 aJTOpUTM (PYHKITIOHYBAaHHS JIO3BOJISIE BUKOPUCTOBYBATH OJTHY MO-
JIeJTb B PI3HOMAHITHUX 33/1a4ax. Tak sk HEHPOHH, 1110 BXOJATH B OJIHY I'PYITY, MalOTh O/THAKOBI MAaTPHUILIi Ba-
TOBUX KOE(Ili€HTIB, TO BCIO TPYITy MOYKHA MPEJCTABUTH y BUIIISI OJHOTO HEHWpOHa, a Iap y BT OfI-
HormapoBoi HM, B sKiil Ko>kHUI HEHPOH BIATIOBIa€ OAHIM 13 TpyL. [[/is HaBUaHHS Takoi Mepexki BUKOPHC-
TOBYETHCS AJITOPHTM KJIaCTepH3AIlil, e KOXKHUH KJIacTep BiNOBIIae omHoMy Helipony [4]. ITicist HaBgaHHs
Taka Mepeka BUKOPUCTOBYEThCS SIK MPOTOTHII I MOOYIOBH LIYKAHOTO IIapy B OaraTolapoBiii Mepexi,
JIe KUTBbKICTh HEWpPOHIB B TIPOTOTHIT Oy/Ie BIITOBIIATH KUTBKOCTI TPYTI, & BaroBi KOS(IIIEHTH HEWPOHIB IPo-
TOTUITY — BaroBUM Koe(illieHTaM y HEHpOHIB 13 BIIMOBITHUX Tpy1. [l KepyBaHHs NEPIIMMU 1HTErpoBa-
HUMH pOOOTaMH B OCHOBHOMY BHKOPHCTOBYBAJIMCH €BPHCTHKHU 1 METOIM OCHOBAaHI Ha CHMBOJIBHHX 3HAH-
HSIX, B IOZIAJIIIOMY CTaJIM BUKOPHCTOBYBATUCS 1 METO/IH, 1110 OCHOBaHI Ha HEMPOHHUX MeperKax.

Po3BHTOK MITYYHOTO iHTENEKTY MPUBIB JI0 TIEPEXOIY Bifl CTBOPEHHS 130JIbOBAHMX E€BPHCTHYHHX i
IHTEJIEKTyaJIbHUX TIPOTpaMm 10 PO3POOKH CHCTEM 3/IaTHHUX BHPIITyBaTH IHTENEKTYallbHI 33/1a4i PY aKTUBHIM
B3aEMOJIIT 3 CEPEIOBHIIIEM, ITIO TIPUBEIIO JO CTBOPEHHS IHTEJICKTYATHHUX POOOTIB, B SIKMX 3BEIICHI B €IMHUI
KOMIUIEKC IHTENEKTyalbHi 3aCO0H MPUIHATTS pillieHb Ta CEHCOPHi cUcTeMH [5,0].

Teopis aganTUBHOTO i ONTHMAJIBHOTO KEPyBaHHS, CydacHa i KIIACHYHA TeOopii KepyBaHHS B
3HauYHii Mipi 6a3yBanucs Ha iAel JTiHeapHu3alii CUCTeM, ISl MPAKTUYHOTO BUKOPUCTAHHS SIKOT HEOO-
XiZHa po3poOka MaTeMaTHYHHX MOJEJCH, ajle MaTeMaTUYHE MOJEIIOBAaHHS, IO pealli3yeThCs Ha
OCHOBI Tiepe0aueHHs Mpo JIHIHHICTh CUCTEMH, MOXKE HE BiIOoOpaXkaTH ii AiiicHUX (i3WYHHUX Biac-
tuBOCTEH. [IpakTHYHO MPUITHATHUMH MOXXYThb OYTH TUIBKH MOJENI 3 HU3BKOIO UYTIHMBICTIO O Ta-
paMeTpaM, 3a0e3MeUnTH 1ie I HeNTIHIHHUX CUCTEM JI0CTaTHBO CKIAaIHO [7].

HeiipomepekeBa cuctema KepyBaHHS € CKJIQJHOIO HENTHIWHOI IHHAMIYHOIO CHCTEMOIO.
Jns aHamizy Ta CHUHTE3Y Takoi CHCTEMH MOXKHAa BHKOPHCTOBYBAaTH pIi3HI METOAU pemyKLii
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JUHAMIYHUX CHUCTEM, JI0 SIKMX BIJHOCHUTBCS 1 METOJ PO3MOILITY PyXiB, METOAMKA BHUKOPHCTAHHSI
SIKOTO JIJIsl CHHTE3Y HEHPOMEPEKEBUX CUCTEM YIPABIiHHS BKIIOYA€ HACTYITHI €TaIu:
1. KouctpyroroTbes GyHKIIT BUXomay ¥ 00’€KTy yHpaBIiHHSA, IO TapaHTYIOTh CTIHKICTB i

rpy0icTh cuctemMu 0 30ypIOIOYHX BIUIUBIB.
2. 3nuificHIOEThCS BUOIp (DyHKIT y3araJbHEHOT TOXUOKU o(y) Ta MEpeBIpSETHCS yYMOBA,

BimnmoBimHo g0 aKoi, QyHKmiA o(x,w) = o(x,q"(w)) OGesnepepBHO AUPEPEHIHIOCTECS IS

00 . oo ; —
Vx=X, ¢ €U, npuupom 57 =dia, J , >0, j=Lm.
p y aq(k) g oq ;k) 56]5")

3. 3anmaroThCs MOYATKOBI 3HAYCHHS BaroBuX KoedimieHTiB w(0) Ta KoedillieHTy HaBYaHHS
Mepexi ¥ .

JlnHamika HEHpOMEPEIKEBOI CUCTEMH YIPABIiHHSA, IO BKIIOYAE B ce0e SIK PIBHAHHS 00’ €KTY
yIpaBIiHHSA, TaK 1 PIBHSAHHS peryisTopa, sKUil peanizyeTbcs OaratomapoBoro HM, BU3HauaeTbes
piBHSHHSM [7]

X = f(x,w,1), (1)
JIe X — BEKTOp CTaHiB; W — BEKTOp MapaMeTpiB, 10 HACTPOIOIOThCS, f(-) —BEKTOpHE MOJIE.
PiBHsiHHS amanTariii 3agamMo y BUTIsAL [7]
w=—N_0xw,t), y>0, @)
1€ ¥ — KpOK HaBYaHHS Mepexi, O(-) — (yHKITIOHAI HABUYaHHS MEPEXKI.

Merta ynpaBiiHHS TOJISITa€ B MEPEBOMAI TOYKH TPAEKTOPIl B MPOCTOpI CTaHIB aJanTHBHOL
CHCTeMM YNpaBJiHHS {x,w| Ha 3amaHy GaratoMipuicth V Q(x,w,7)=0. BBeieMo mosHaueHHs

u=y", Toui cymicHa cucrema (1),(2), 10 MOeaHY€e PIBHAHHSA KOHTYpY ajanTaiii Ta 00’ €KTy
YTPaBITiHHSA 1 33/1a€ TUHAMIKY aJanTUBHOI CUCTEMH YTIPABIIiHHS, IPHIIME BUTJIIS

x =f(x,w,t); ==V _O(x,w,I). 3)

IIpu mamomy 4 (y>>0) B cucrtemi (2) BUHHUKAE €(pEKT PO3NMOAUTY pPyXiB, TOMY IO

MIBUKICTh HACTPOWKH BaroBUX Koe(imieHTIB w B il CHCTEMi OUIBIIE MIBUAKOCTI BIACHUX PYyXiB,
tomy B HM cucremi MOXHA BUAUTUTH IPyIy MBUIKUX PYyXiB, TOOTO HaBuaHHs OararomapoBoi HM,
Ta MOBIILHUX PYXiB 00’ €KTY KEpyBaHHS.

Pipastaast (3) 3amaroTh 3MiHM BaroBux koedimieHtiB HM (koHTypy anmamraiiii) Ta
BU3HAYAIOTh PIBHAHHS ABTOHOMHOTO aJITOPUTMY HaBYaHHS HEHPOMEPEKi.

3araJlbHUM TPUHIMIIOM, [0 BHKOPHCTOBYETHCS B OUIBIIOCTI NPHUKIATHUX 3a7ad, IO
3B’s13aHi1 3 HaBuaHHsAM HM, € MiHiMi3alist GyHKIIT MTOMHIIOK METOAOM I'PaiEHTHOTO CITYCKY.

AnropuTMu HaBYaHHS peKypeHTHHX HM, auHamiyHO pearyrouux Ha BXigHY iH(opmariiio, i
0COOJINBO aJITOPUTMH HABYAHHS B PEATbHOMY 4aci, 0 OCTAHHBOTO Yacy 3aJIMIIAINCS HEJOCTATHBO
e(eKTUBHUMH 13-3a MOBLIBHOCTI peatizallii 1 MOXKIMBOI 1X YMCIEHHOI HECTIMKOCTI. B sKOCTI nuIsxy
YIOCKOHAJICHHS TAaKUX aJITOPUTMIB BUKOPHCTOBY€EThCSI MeTo KanmmaHa, Skuii 3irpaB BaXJIMBY pOJIb
B IIPUKJIA/IHIN Teopii KepyBaHHS 1 JESIKUX TEXHIYHUX pOOOTaX.

[potiec HaBYaHHS MEPEXi 3MIHCHIOETHCS B PE3YJIbTaTI MIHIMI3aIlil TOMHJIKH BHXOTY MEPEXKi:

E(w) = ;(y" -5,

e yh. 3¢ — peanbHi Ta OakaHi BHUXITHI CTaHM HEUPOHHOI MEpeXi MpH Mmojadi Ha ii BXOIU

_ . . . kW
X" — eneMeHTy HaBYAIOYOT MOCIiIOBHOCTI L = {x" T }k o

3amada MiHIMI3alii MOMMJIKK MPH BU3HAYEHHI 3HAYEHb CHHONTHYHUX Bar 0araTonrapoBoi
HEHPOHHOT Mepeki, MOOYy0BaHOI HAa HEUITKUX HEMpPOHaX, 31HCHIOETHCS TPAJIEHTHUM METOJIOM.

Haii0inpm epexTHBHUM U HEWITKUX TMPOMYKIIHHUX CHCTEM € KOMIUIEKCYBaHHS MEpEK
HEYITKUMU HEWpOHaMHM B TO€JHAHHI 3 €JEMEHTaMHM HEYIiTKOrO KOMII'IoTepa, IO MiATPUMYIOTh
O0YHCITIOBAIIbHI CXEMH HEYITKOTO JIOTITYHOTO BHBOJTY.
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[Ticnsa HaBUaHHS MepeXka Jocsrae CTaHy, IO BIAMOBITA€ MiHIMaIbHIA CyMapHii moxuoii,
sKa JJIs eSKUX 3a1ad ckianae 2—3%, s iHmuX Moxe goxoauT a0 10—15%, a takox psa 3agaq
B3arajii MOXe He TijjIaBaTucs po3B’si3anHio Ha HM.

B [7,8] npezacraBieHo 4OTHpH KIIacH 3a/1ad JUTsl PO3B’I3aHHS SIKMX BUKOPUCTOBYIOThCSt HM: po3rii-
3HaBaHHS 1 Kacuikalis 4u KiacTepusalliss; 00poOka 300paykKeHb; CUCTEMH 1IeHTH(IKAITii 1 KepyBaHHSI;, 00-
poOKa curHaiB (anpoKcuMartist PyHKIIH 1l pilieHHs IHKEHEePHUX 1 HAyKOBUX 3a/1a4 MOJICITIOBAHHS).

brok cxema B3aemomii OCHOBHHUX MOMYJIB I1HTENEKTyaJbHOI CHCTEMH YIPaBIiHHSA
IpesicTaBIeHa Ha puc. 1.

biok BBOIY B0k KOHTPOIBOBAHHX Biaok
JaHHX Ind napaMeTpiB HACTPOHKH ) o E—

v v

bnok BubOpY

—— MeToJa pilleHHA

v

briok
bazasHaHp [P BHMIpPHOBaHHA —

v

Braok o6pobku
indopmanii <

v

CucTeMa IPHHHATTA brnox BHBOOY
PpIIITeHB JIaHHX

—

HaTunkH

Pucynox 1 — CTpykTypHa cXxeMa iHTeIeKTyaJIbHOI CUCTEMHU
YIIpaBJIiHHS BUMIPIOBAJILHUM POOOTOM

CencopHna cuctema (DyHKITIOHY€E pa3oM 13 3acobaMu Biyautizarii (TeeBi3iiHI KaMepH, TPIJIaIi Ma-
THITHOTO, 1H(pa4epBOHOT0, PEHTTEHIBCHKOTO BUIIPOMIHIOBaHHS) Ta MPU3HAYEHA JUTsl OTpUMaHHA iH(opMma-
11iT TIPO 30BHIIITHE CEPEOBHIIE 1 MICIIE3HAXO/HKEHHSI BUMIPIOBATIHHOTO JaTdnka. OOpoOsIeH! TiICHCTEMOIO
(opmyBaHHs1 00pa3iB CUTHAIM HAIXOATh B 0a3y TAHMX 1 BIATIOBIAHO B ITIICUCTEMY IIJIaHyBaHHSI pyXiB.

[HTeNnexTyanpHa cucTemMa MiATPUMKH TPUHHATTS PIIICHh BKIIOUA€E B ce0e HACTYMHI OJIOKHU:

— 0azy 3HaHb (b3), 110 MICTUTH NIpaBUIIA 1 MOJIEINI YIPABIIHHS 1 TPUHHATTS PIlICHb;

— OJIOK TOITYKY pillIeHb Ta BUPOOJICHHS YIIPaBJSIOUNX BIUIMBIB HA BUMIPIOBAIBHHIA POOOT;

— OJIOK MOJENIOBaHHS, OCHOBHUM MPU3HAYECHHSM SIKOTO € Bi3yalis3alis pillleHb Ta MOIOB-
HeHHs b3 MojensiMu ynpaBiiiHHS 1 IPUAHSTTS PIllICHb;

— OJIOK TUTaHyBaHHSA MapUIpyTy 00XO01y Ta KOOpJIWHAT TOYOK BUMIPIOBaHHS;

— OJIOK ajamTarii;

— OJIOK ynpaBIIiHHS 3MIHOIO MOJIEJICH yIpaBIiHHS 1 IPUHHATTS PIlICHb;

— OJIOK J1arHOCTUKH; OJIOK HaBYaHHS, JJI1 OOY0BH HEUITKMX MOJIEJIEH Ha OCHOBI HEHITKOT
HEHTPOHHOT Mepexi;

— iH(opMaIliiHO-TOTIYHUN OJIOK, 110 BUKOPUCTOBYETHCS HJIsi BU3HAYCHHS CTPYKTYPH
00’€KTy yIpaBIiHHs, BIJOMOCTEH PO PeKUMH (DYHKITIOHYBaHHS Ta iH.

Buxopucranas pekypentHoi HM, mo Mozentoe mpocTip CTaHIB 1 30BHINIHIA KEepyOUYU
BIUTUB Ha 00’ €KT, II0 KOHTPOIIOETHCS, TO3BOJISIE €MATIOBATH CUCTEMY BUMIPIOBAHb 1 MiCTsl HABYaH-
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HS MEPEXi BUKOHYBAaTH BUMIPIOBAHHS IMapaMETPIB CKIATHOTO 00’ €KTY Kiacy HENMHIMHUX AUHAMIY-
HUX CHUCTEM B YMOBax HEJOJIKYy amnpiopHHX 3HaHb NMPO 00 €KT BUMIPIOBAHHS Ta HEMOXIUBOCTI
OTPUMATH aJICKBaTHY MOJIEJIb 00 €KTY.

B [9] 3anporoHoBaHO METO aHATI3Y CKIIATHUX TUHAMIYHUX CHCTEM, SIKUI 0a3y€eThCs Ha JEKOMIIO-
3UITIl MaTEeMaTHYHNIX MOJIEJIEH CUCTEM Ta IMOOY/IOBI MporieaypH po3B’s3anas B HM 6azuci. /[lunamiudy mMo-
JIeNTb TIOZIaHO Yy (popMi cHCTeMH 3BHYAMHMX JU(EpeHIiHIX PIBHAHb CTAHy 3 MAJMMU MapamMeTpamu Ipu
noximauX. [lokaszaHo, mo Bukopucranas HM Gaszucy mae MOXIHMBICTD OymayBaTH ©(EKTHBHY TPOIECTYPY
YHCENTLHOTO aHAIT3y ISl JAHOTO KJIacy 3a/1ay i CyTT€BO CKOPOTHTH Yac OOUMCIICHb.

Texnomorii HM BUKOpPUCTOBYIOTHCS JUIsl CEPBOKEPYBAHHS PYXOM POOOTIB 1 MaHIMyJISITOPIB,
10 JIO3BOJISIE 3MEHILIUTH CTPYKTYPHY 1 apaMeTpUuHy HEBM3HAUYEHICTh Ta JECTPYKTHUBHI MOPYIIEH-
Hs 3@ paxXyHOK BUKOPUCTaHHS MTOTYKHUX HAaBYAIOUMX MOkimBocTerd HM.

BucHoBoKk.

VYnpasiiaHA Ha 0cHOBI OararomapoBoi HM, Hapsiay 3 eKCliepTHUMHE aIallTHBHAMU PETyIIs-
TOpPaMHM 1 CUCTEMaMH 3 acOL[IaTUBHOIO MaM STTIO, BIIHOCATHCS 10 IHTENEKTYaJIbHUX TEXHOJOTI1H Ke-
pyBaHHs 1 00poOku iH(opmarii. bararomapoa HM mpencrasinsie co6010 oIHOpiIHE 00UHCITIOBA-
JbHE CepeOBUINE AJS peanizallii pi3SHOMaHITHUX 3a7jad KePyBaHHSA 3 aJanTalli€lo He TIIbKU Ha Ta-
pamMeTprUYHOMY, aje i Ha alTOPUTMIYHOMY Ta Ha CTPYKTYPHOMY DIBHSX €BOJIOIII MPOIECIB Kepy-
BaHHS. [CHYIOY1 MIKpOMPOIIECOPHI 3acO00M MOXKYTh peai3oByBaTH (PyHKIIT HEHPOKOHTPOJIEPIB MpU
MOCTAHOBIII HA HUX BiJIOBITHOTO MPOTPaMHOTO 3a0e3nedeHHs. Aje OUIbII MepCIIeKTUBHUM MOTPi-
OHO BBaKaTW BUKOPHCTAaHHS HEMPOUMIIB, apXiTEKTypa SKUX OpI€EHTOBaHA Ha BUKOHAHHS Helpome-
PEKEBUX OTIepalliid, Ha 3aMiHy CTaHAAPTHUX MIKPOIIPOIIECOPHUX KOHTPOJIEPIB.
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