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QISQACHA MAZMUN!I

Sun’iy intellektdan foydalangan holda muammolami hal gilishda
standart neyron tarmoq konfiguratsiyasi tanlanadi, ammo muammoning
murakkabligi va xususiyatlarini hisobga olgan holda mavjud konfigu-
ratsiyalami tanlash muammoli bo‘lishi mumkin. Agar masalaning
yechimi ma’lum turdagi neyron tarmoglardan biri asosida yechimga ega
bo‘lmasa, yangi konfiguratsiyani shakllantirish muammosi hal gilinishi
kerak bo‘ladi.

Sun’iy intellekt tuzilishini aniglash uchun bir nechta muammolami
hal gilish kerak: sun’iy intellekt tasniflni yaratish; mavjud sun’iy
intellektni tahlil gilish; modelni yaratish uchun asosiy mezonlami ishlab
chiqgish; sun’iy intellektga asoslangan modelning sifatini aniglash uchun
asosiy xususiyatlami aniglash.

0 ‘quv go‘llanmaning magsadi: asosiy sun’iy intellektning batafsil
tasnifi, sun’iy intellektning asosiy xususiyatlari va mavjud modellarini
tanlash mezonlarini aniglashda ko ‘makchi bo“lib xizmat giladi.

Keltirilgan misollar asosida esa umumiy ilmiy-amaliy tamoyillar,
tasnifni qurish uchun tizimli va kompleks yondashuvlar nazariyasiga
asos sifatida gabul gilish mumkin.

Ushbu o‘quv qo‘llanmada sun’iy intellektning tasnifi keltirilgan
va identifikatsiya. gilish muammolarini gayta ishlash, tarmoglaridan
foydalanish va xatolami teskari targatish usuli bo‘yicha o‘gitiladigan
tarmogqlar - tashxislash vazifasi uchun hal gilish taklif etiladi. Keltiril-
gan sun’iy intellektning keng qo‘llaniladigan algoritmlariga, modellari-
ga alohida urg‘u berilib, anig misollar ko‘rinishida izohlangan.

Tasvirlami aniglash, ular asosida o°‘rganish, ulami tasniflash,
ma’lumotlami yig‘ib borish kabi masalalami yechishda asosan konvol-
yutsiyalash neyron tarmoglar CNN (Convolutional neural networks)
go‘llanilishi borasida anig misollar keltirilgan.



Rekurrent neyron tarmoglar RNN (Recurrent neural network)
ko‘rinishlari, ular asosida qo‘llaniladigan algoritmlar LSTM, Word2Sec
asosida mashinali taijima borasida aniq misollar keltirilgan.

Kohonen neyron tarmog‘i KN (Kohonen network) berilgan katta
hajmdagi ma’lumotlami klasterlash, ular ichida gonuniyatlami aniglash,
0°z-0°zini o‘rganish tizimlari (o‘gituvchili, o‘gituvchisiz) masalalarini
yechishda qo'llanilishi va aniq algoritmlariga misollar keltirilgan.

Keng targalgan Bayes algoritmlarining izohi va uning qo‘llanilishi
aynan ehtimolliklar nazariyasiga asoslanishi borasida misollar
keltirilgan.

Turli sohalarda katta hajmdagi ma’lumotlami qo‘llash jarayonida
texnik holatni aniglash va ma’lumotlar asosida tashxislash
muammolarini hal gilish, ma’lum bir gonuniyatlami aniglash, tizimlami
avtomatlashtirishni yo‘lga go‘yish, boshgaruvni sun’iy intellekt asosida
amalga oshirilishi bilan bog‘lig masalalami hal gilish uchun sun’iy
intellektdan yoki oddiygina turli xil sun’iy intellektdan foydalanish
mumkin. S| funksiyalarining maksimal ta’siri bilan amalga oshirish
uchun odatda Sl parametrlarining optimal to‘plami mavjud.

Bundan tashqari, adabiyot manbayi amalda go‘llanilgan va nazariy
ma’lumotlaming to‘plami sifatida gabul gilinishi tavsiya etiladi.

Shunday qilib, SI ishlab chiquvchisi oldida turgan asosiy
vazifalardan bin, bu tarmoq turini aniglaydigan ushbu to‘plamni
tanlashdir. 0 ‘quv go'llanma so‘ngida tavsiya sifatida chizma keltirilgan
bo‘lib, algoritm ko‘rinishi va go'llanilishi mumkin bo‘lgan yo‘nalish
keltirilgan.



AHHOTALUWMA

Mpwn peweHnn 3aga4d ¢ UCMONb30BAHNEM UCKYCCTBEHHOIO UHTEN-
nekta nofabuparoT CTaHAAPTHYK KOH(MIypauuio HenpoceTu, HO C
YYeTOM CNOXHOCTU M 0COBEHHOCTW 3afa4vn NOoA6Oop CYLLECTBYHOLLNX
KOH(UTypaunii MoXeT 6bIT NpobaemMaTnyeH. Ecnv e 3agava He MOXET
ObITb CBef€HA HM K OAHOMY W3 W3BECTHbIX TWUMOB HeipoceTw,
MPUXOLMNTCA pellaTb CMOXHY MNpo6ieMy CUHTe3a HOBOW KOH(Ury-
paLuu.

[nsa onpefeneHuns cTpyKTypbl MOAENN NCKYCCTBEHHOTO MHTeNEK-
Ta HeobX04MMO pPeLnT HEeCKONbKO 3afday: NOCTPOUT KnaccCupuKauuio
MCKYCCTBEHHbIX WHTE/IIEKTOB; TMPOBECTU aHain3 UCKYCCTBEHHbIX
WHTENNeKTOB; pa3paboTaTb OCHOBHble KpWUTEpPMM OTOOpa WCKYCT-
BEHHbIX WHTENINEKTOB A1 MOCTPOEHUS MOAENW; ONPeaeInTb OCHOBHbIE
XapaKTepucTUKN [N OonpeAeneHns KayecTBa MOAENM Ha OCHOBE
NCKYCCTBEHHOr0 WMHTEN/EKTa.

Llenb HanucaHus yuye6HOro nocobus nogpobHas xapakTepucTmka
MCKYCCTBEHHOr0 MWHTeNNeKTa NO3BONUT BbISBUT OCHOBHbIe XapakTe-
PUCTUKN WCKYCCTBEHHOr0 WHTENNEKTa U KpUTepumn oTbopa cyliecT-
BYHOLLMX MOJENENA.

MeToL0N0rMYecKoin OCHOBON paboTbl SBUAUCL O6LLEeHay4YHble
NPUHLMMbLI  NPOEKTUPOBaHWUA,  TEOpPUS  CUCTEMHO-KOMMJIEKCHbIX
MOAX0A0B K MOCTPOEHMIO KnacCcuukaunm.

B yyebHOM nocobue NpUBOAUTCA XapaKTePUCTUKU WUCKYCCTBEH-
HOro WHTeNNeKTa U Npeanaraetcs 4N peweHns 3ajgad naeHTugukaLum
MCMOoNN30BaTh PEKYPPEHTHbIE CeTW, a CeTu C 0byYeHMeM MO MeTomy
06paTHOro pacnpocTpaHeHWs OWKNBOK - A1 3a4a41 NPOrHO3NPOBaHNUS.
Ana  peweHus 3agay  UAEHTU(MKaLMM WM NPOrHO3MPOBaHUA
TEXHUYECKOro COCTOSHUA B Mpouecce 3KchnayaTaumm MOryTt 6bIT
MCMON30BaHbl UCKYCCTBEHHbIE HepoHHble ceTn (MHC) wnamn, npocTo,
HeilpoHHble ceTu (HC) pasnuuyHoro poga. [Ons peanusaumm c
MaKcuManbCHbIM adekTom pyHumMin HC, Kak npaBuio, CyLecTByeT



onTMMasiHasi COBOKYNHOCT napameTpoB HT. CnegosatenHo, ogHOR 13
OCHOBHbIX 3aia4, CTOALWMX nepes paspaboTunkom HC, sBnsetcs BbI6op
3TOli COBOKYMHOCTM, OMpPefenstoLleil, B KOHEYHOM WUTOre, BUA CETW.
OCHOBHbIM 3/1EMEHTOM CETU SIBASETCSA NCKYCCTBEHHbIW HElpOH (ganee
HelpoH). HelpoHbI AensaTca Ha TPU TMa B COOTBETCTBUN C PYHKCUAMMU,
BbIMO/IHAEMbIMM UMK B CeTU. BX0oaHble HEAPOHbI (HEPOHBI BXOLHOTO
CNnosl) NPUHUMAIOT [aHHble W3 BHELUHel cpefbl U OnpefefieHHbIM
obpa3oM pacnpegenstoT UX panee Mo ceTu. Ha npomexyToyHble
HeMpoHbI (HeMpPOHbI CKPLITOr0 C€nos) BO3/MaraeTcs pPoa OCHOBHbIX
YYaCTHMKOB MpoLecca pelleHns 3afadvn. BbIXOgHble >Xe HeWpOoHbl
(HelipoHbI BbIXOQHOIO CN0s) MepefaroT pe3ynTaTbl paboTbl CeTV BO
BHELLHIOI0 cpedy (noTpebutento). Tunbl HeipOHOB B 3aBUCUMOCTU OT
X (yHKCUA B ceTu. B 3aBMCUMOCTM OT MexaHu3ma 06paboTku
NoNy4aeMblX AaHHbIX MOXHO BbI4EeNUT Cefblil paf MaTemMaTuyeckmx
mogeneii HelipoHoB. CyLLECTBYIOT ABe Fpynnbl MOAENein HenpoHoB,
KOTOpble MpWHajnexar, COOTBETCTBEHHO, [ABYM TWMaM CeTeii:
KnaccuyecknMm 1 HeuveTkum. Kaxpgas w3 mogenein HeiipoHoB o6nagaet
PALOM NPUCYLLUMX eli CBOMCTB, OHAKO UMEKTCA M 0bLiune YepThbl, K
KOTOPbIM MOXHO OTHECTV Ha/Myme BXOLHOIO U BbIXOAHOIO CUrHAsOB,
a TaKkke 610Ka nx 06paboTKu.

Kpome onucaHus 0CHOBHbIX HEAPOHHbIX CeTell, 0c060e BHUMaHMe
YLEeNseTcs LWMPOKO MCMOM3YeMbIM anropuTMamM, MOLENSM HEMPOHHbIX
ceTeil, NpuBefeHbl KOHKPETHbIE MPUMEHEHUS:

Mpun pelweHnn Takmx 3afdady, Kak pacnosHaBaHue U300paxeHU,
onpefeneHne He JOMOMHEHHbLIX 06pa3oB Ha OCHOBE 6asbl 00Yy4YeHWs,
TaCHUG W TPynnuMpoBKa W3006paXeHWid © T.4., MPUMEHSEeTCS
KOHBONKOCUOHHbIE HelipoHHble ceTn CNN  (convolutional neural
networks). lMocne onucaHua npefcTaBfieHbl KOHKPETHble MPUMEpSI
MPVYMEHEHWSA 3TOW CeTMm.

PecyppeHT HeipoHHble ceTn PHH (pecyppeHT Heypan HeTwopK)
NpescTaBnAtoT co60li peKyppPeHTHYO HepoceT, NpUBeSeH NpUMep Ha



OCHOBe anroputmoB Kak LSTM, Word2Sec cetv ucnonsywTcs B
MalLUMHHOM MepeBoje.

HelipoHHas ceT KoxoHeHa CN (Cohonen network) koTopas
paboTaeT ¢ 60AWNM 06bEMOM [aHHbIX, 415 PELLEHNs TaKUX 3aga4y Kak
onpefeneHns  3aKOHOMEPHOCTER,  B3aMMOCBA3W  ONpefeNeHHbIX
napameTpoB, Knactepusauus faHHblX. OHa yfo6Ha gna pa6oTbl B
cucTemMax Cc camMoobydyeHuem (C yuuTenem, wunm 6e3 yuutend). B
3HUMKNONEAUN MOXHO O03HAKOMUUSA C MpUMepamy  KOHKPETHbIX
anropuTMOB.

MpuBegeHbl NpMMeEpPbI, KOTOPble OMWUCLIBAIOT MNPUHLMN paboTbl
anropuTmoB baec. baec 3To anropuTm Knaccuukauuu, ¢ 4onyLeHnem
0 He3aBWCMMOCTM NPU3HAKOB.

B npouecce wucnonsoBaHns 60AWNX O0O0BEMOB [aHHbLIX B
pas3fIMyHbIX 06/1aCTAX MOXHO UCMOM30BaT MCKYCCTBEHHbIE HEIPOHHbIE
CeTV WM NPOCTO pa3/INYHble HEAPOHHbIE CETW A5 PeLLeHns Npobiem
TEXHWYECKOr0 COCTOSIHUA W MPOrHO3MPOBaHWS Ha OCHOBE [aHHbIX,
BbISIBIEHNS  OMpefesieHHbIX  3aKOHOMEpPHOCTE,  aBTOMaTu3aLuu
cucTem, peweHus npobnem, CBA3aHHbIX C  OCYLLECTB/IEHUEM
ynpas/iieHNs Ha OCHOBE UCKYCCTBEHHOIO UHTENNEKTa. [ns peann3aunu
C MakcuManHbIM 3afdekTom GyHKuMin NN 00bIYHO CyulecTByeT
ONTUMasnHbli Habop napameTpoB HH. Takum o6pa3om, OgHON ©3
OCHOBHbIX 334a4, cTosLWMnX nepeg paspabotumkom NN, sBnseTcs BbI6Op
3TOro Habopa, onpefensitoWero Tun cetu. B KoHce sHUMKNONeaAun B
pehepanHOM MPOCMOTPe NPUBOAWUTCA CXeMa, B KOTOPOW MpPUBOAUTCA
anropuTMm paboTbl M pPEeKOMeHAyemoe Harnpas/ieHWe, B KOTOPOM OH
MOXET 6bIT MPUMEHEH.

NunTtepaTypHble  pecypchl, npeLCTaBNeHHble B KOHce
SHUMKNONeANMW, TMPUMEHEHbl MNPaKTUYECKM W PEKOMEHAYHTCS B
KayecTBe COOPHMKA TEOPETUYECKOI MHGopMaL K.



ABSTRACT

When solving problems using a neural network, a standard
configuration of the neural network is selected, but taking into account
the complexity and features of the problem, the selection of existing
configurations can be problematic. If the problem can not be reduced to
any of the known types of neural network, it is necessary to solve the
complex problem of synthesis of the new configuration.

To determine the structure of the neural network model, it is
necessary to solve several tasks: to build a classification of neural
networks; to analyze existing neural networks; to develop the main
criteria for selecting neural networks for building a model; to determine
the main characteristics for determining the quality of the model based
on the neural network.

The purpose of writing an encyclopedia detailed classification of
neural networks will reveal the main characteristics of neural networks
and selection criteria of existing models.

The methodological basis of the work was the General scientific
principles of design, the theory of system-integrated approaches to the
construction of classification.

The classification of neural networks is given in the encyclopedia
and it is proposed to use recurrent networks to solve identification
problems, and networks with training by the method of back
propagation of errors - for the forecasting problem. Artificial neural
networks (ins) or, simply, neural networks (NS) ofvarious kinds can be
used to solve the problems of identification and prediction of technical
condition during operation. As a rule, there is an optimal set of NT
parameters for the implementation of NS functions with maximum
effect. Therefore, one of the main tasks facing the NS developer is the
choice ofthis set, which ultimately determines the type of network. The
main element of the network is an artificial neuron (hereinafter referred
to as the neuron). Neurons are divided into three types according to the
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functions they perform on the network. Input neurons (neurons of the
input layer) receive data from the external environment and distribute
them further along the network in a certain way. Intermediate neurons
(neurons of the hidden layer) are assigned the role of the main
participants in the process of solving the problem. Output neurons
(neurons of the output layer) transmit the results of the network to the
external environment (consumer). Types ofneurons depending on their
functions in the network Depending on the processing mechanism ofthe
data can be identified a number of mathematical models of neurons.
There are two groups of neuron models, which belong, respectively, to
two types of networks: classical and fuzzy. Each of the models of
neurons has a number of inherent properties, but there are common
features, which include the presence of input and output signals, as well
as their processing unit.

In addition to the description of the main neural networks, special
attention is paid to widely used algorithms, neural network models,
specific applications are given:

In solving problems such as image recognition, the definition of
non-augmented images based on the training base, classification and
grouping of images, etc., used convolutional neural networks cNN
(convolutional neural networks). The description is followed by specific
examples of the use of this network.

Recurrent neural networks RNN (recurrent neural network) are a
recurrent neural network, an example based on algorithms like LSTM,
Word2Sec networks are used in machine translation.

Neural network Kohonen (KN) which works with a large amount
of data to solve problems such as determining patterns, the relationship
of certain parameters, data clustering. It is convenient to work in self -
learning systems (with or without a teacher). In the encyclopedia you
can find examples of specific algorithms.



Examples that describe the principle of Bayes algorithms are given.
Bayes is a classification algorithm, with the assumption of feature
independence.

In the process of using large amounts of data in various fields, you
can use artificial neural networks or simply different neural networks
(NT) to solve problems of technical condition and forecasting based on
data, identify certain patterns, automate systems, solve problems related
to the implementation of management based on artificial intelligence.
For the implementation of the maximum effect of NN functions, there
is usually an optimal set of NN parameters. Thus, one of the main
challenges facing the NN developer is the choice of this set, which
determines the type of network. At the end of the encyclopedia in the
referral view is a diagram that shows the algorithm and the
recommended direction in which it can be applied.

The literary resources presented at the end of the encyclopedia are
practically used and are recommended as a collection of theoretical
information.



I bob. SUN’IY INTELLEKTNING NAZARIY ASOSLARI
1.1. Sun’iy intellektning rivojlanish tarixi

Inson ongiga o'xshash fikrlash gobiliyatiga ega sun’iy ongni
yaratish borasidagi g‘oya ancha yillar oldin paydo bo‘lgan edi. R.Lulliy
XTV asrlarda turli masalalami mulohazalar asosida yechadigan
mashinani yaratishga harakat gildi.

XVIII asrlarda G.Leybnis (1646-1716) va R.Dekart (1596-1650)
bir-biridan xolis holda universal tilni ishlab chigish g'oyasini olg‘a
surdi. Ushbu g'oyalar sun’iy intellektning nazariy asosi bo‘lib qoldi.

Sun’iy intellektni yaratish yo‘nalishi birinchi EHMIar yaratil-
gandan so‘ng, XX asming 40-yillarida kuchayib ketdi. Shu vaqgtning
o‘zida I.Viner (1894-1964) yangi yo‘nalish fani - kibemetika bo'yicha
0°z tadgigotlarini olib bordi.

Sun’iy intellekt tushunchasi (Artificial intelligence) 1956-yil
Stanford universiteti (AQSH) seminarida birinchi marta e’lon qilindi.
Ushbu seminar hisoblash ishlariga emas balki, mantigiy ishlanmalarga
yo‘naltirilgan edi. Sun’iy intellekt yangi fan yo‘nalishi sifatida tan
olingandan keyin u asosiy ikkita yo‘nalishga ajratildi: neyrokibemetika
va «qora yashik» kibemetikasi. Faqat hozirga kelib ular bitta yagona
yo‘nalish sifatida birlashtirildi.

Neyrokibernetikaning asosiy g‘oyasini quyidagicha ifodalash
mumkin. Fikrlash qobiliyatining yagona obyekti inson ongidir, shuning
uchun barcha «fikrlash» imkoniyatiga ega qurilma aynan ong faoliyatini
takrorlashi lozimdir.

Demak, neyrokibemetika inson miyasi strukturasiga o°‘xshash
model strukturasining apparat ko'rinishga yo‘naltirilgan. Fiziologlar
tomonidan shu narsa aniglashtirilganki, inson miyasi asosini o‘zaro
bog‘langan nerv hujayralari —neyronlar tashkil giladi. Shuning uchun
neyrokibemetiklar ishi neyronlarga mos bo'lgan elementlami yaratish



va ulami yagona tizimga birlashtirishga yo'naltirilgan. Bunday tizimlar
neyron tarmoglar yoki neyrotarmoglar deb nom olgan.

Eng birinchi neyrotarmoglar 50-yillar oxirida amerikalik olimlar
G.Rozenblat va P.Mak-Kigyuk tomonidan ishlab chigilgan. Bu inson
ko‘zi modeli va uning inson miyasi bilan hamkorlikda ishlashini
ta’minlovchi tizimni yaratishga harakat edi. Ular yaratgan qurilma
perseptron degan nomni oldi. U alifbo harflarini farglash gobiliyatiga
ega bo‘lib, biroq ular yozilishiga ta’sir gilardi. Masalan, A, A va A
harflari yozilishi uchta turli belgi sifatida qabul gilinar edi. 70-80-
yillarga kelib, sun’iy intellekt yo‘nalishi bo‘yicha izlanishlar soni
kamayib bordi. Eng birinchi natijalar samarasiz bo‘lib chiqdi, mualliflar
fikricha, 0‘sha davr uchun kompyuterlar xotira hajmi va ish kuchi tezligi
yetarlicha bo‘lmaganligi sabab bo‘ldi.

Birog, 80-yillar o‘rtalarida Yaponiyada yangi avliod kompyu-
terlarini ishlab chigarish sohasida bilimlari asosida ishlovchi neyrokom-
pyuterlari ishlab chigildi. 0 ‘sha davrda xotira hajmi va tezkorlik
ko‘rsatkichlaridagi cheklanmalar yo'qolib, transpyuterlar paydo
bo‘ldi, katta hajmdagi protsessorlarga ega parallel kompyuterlar va
transpyuterlardan neyrokompyuterlar inson miyasi strukturasi
modeUni yaratishga bir gadam qolgan edi. Neyrokompyuterlami
go‘llashning asosiy sohasi bu obrazlami aniglashda qo‘llash hisoblandi.

Hozirgi kunda neyrotarmoglami yaratishning uchta yo‘nalishi
go‘llanilmoqda:

apparat - maxsus kompyuterlaming, kengaytma platalari,
mikrosxemalar to‘plami yaratiUshi bo'lib, ular go‘yilgan algoritm
bo‘yicha ishlashga yo‘naltiriladi;

dasturiy - yuqori tezkorlikka ega kompyuterlar uchun dasturlar va
instrumentlami  yaratish. Neyrotarmoqglar kompyuter xotirasida
yaratiladi, barcha amallami esa ulaming protsessorlari amalga oshiradi;

gibrid - ikki gismning muvofiglashuvi. Hisoblashlarning bir
gismini maxsus kengaytirilgan platalar amalga oshirsa, (soprot-
sessorlar), golgan gismini dasturiy vositalar tashkil giladi.
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«Qora yashik» Kkibernetikasi asosida neyrokibemetika asosiga
garama-qgarshi bo‘lgan prinsip yotadi. Bunda «fikrlovchi» qurilma
ganday joylashganligiga ahamiyatsiz holda, asosiy inson aqli kabi
berilganlami to‘g‘ri gayta ishlashi muhim hisoblanadi.

Sun’iy intellektning ushbu yo‘nalishi mavjud kompyuter
modellarida intellektual masalalami yechish algoritmlarini izlab
topishga yo‘naltirilgan. 1956-1963-yillarda inson fikrlash qobiliyati-
ning modellari va algoritmlarini aniglash hamda birinchi dasturlami
ishlab chigish ishlari olib borilgan. Birog, mavjud fanlardan birortasi —
falsafa, psixologiya, lingvistika aynan algoritmni taklif eta olmaydi.
Turli yo‘nalishlarda tadgiqgotlar olib borilgan.

50-yillar oxirida labirintli izlash modeli yaratildi. Bu yo‘nalishda
masala ma’lum bir grafik ko‘rinishda Kkeltirilib, holatlar mubhitini
ifodalab, ushbu grafika asosida kiruvchi berilganlar va olinadigan
natijalargacha bo‘lgan yo‘llaming optimalini izlab topish imkonini
beradi. Ushbu modelni ishlab chigish bo'yicha ancha ishlar olib
borilgan, biroq amaliy masalalami yechishda bu usul o‘z aksini
topmadi.

60-yillar boshi —evristik dastnrlasli davri bo‘lib, evristika -
nazariy jihatdan asoslanmagan qonuniyat, biroq izlash keng muhitida
holatlar sonini qisqartirish imkonini beradi. Evristik dasturlash -
oldindan berilgan evristika asosida strategik amallami ishlab chigish
degan ma’noni anglatadi.

1963-1970-yillarda masalalami yechishda matematik mantiq
usullarini qo‘llash ishlari boshlandi. Qonuniyatlardan foydalanish usuli,
ya’ni mavjud aksiomalar negizida teoremalaming isbotlanishi asosida
1973-yilda Prolog dasturlash tili yaratildi.

Sun’iy intellekt amaliy dasturlash sohasida 70-yillar o‘rtasida
ahamiyatli o‘zgarish yuz berdi, bunda fikrlash universal algoritmini
izlash o‘miga mutaxassis-ekspertlar aniq bilimlarini modellashtirish
g‘oyasi paydo bo‘ldi. AQSHda bilimlarga tayangan holda ishlovchi
tijorat tizimlari yoki boshgacha qilib aytganda, ekspert tizimlar
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yaratildi. Sun’iy intellekt masalalarini yechishning yangi yondashuvi —
bilimlarni ifodalash usuli kirib keldi. Tibbiyot va kimyo yo ‘nalishlari
uchun Kklassik bo'lib golgan ekspert tizimlari - MYCIN va DENDRAL
yaratildi. Intellektual texnologiyalarni rivojlantirishning bir necha
global loyihalari taklif gilingan. ESPRIT (Yevropa lIttifogi). DARPA
(AQSH Mudofaa vazirligi), V avlod mashinalari bo‘yicha yapon
loyihasi hisoblanadi.

80-yillar o'rtalaridan boshlab sun’iy intellekt tijorat loyihalarida
go‘llanila boshlandi. Yillar davomida ekspert tizimlarini ishlab
chigarishga katta hajmdagi mablag™ ajratilib, o ‘rganish gobiliyatiga ega
sun’iy intellekt tizimlari bo‘yicha izlanishlar olib borilmoqgda va ishlab
chigilmoqda.

1.2. Sun’iy intellekt rivojlanish bosqichlari

1-bosgich (50-yillar) (Neyron va neyron tarmoglar)

Bu davr ketma-ket amallami bajaruvchi hozirgi vaqt uchun
o°‘rtacha quwatga va ma’lum bir resursli xotira, tezkorlikka, masalalar
yechimiga ega bo‘lgan mashinalar paydo bo'lishi bilan bog‘lig. Ushbu
masalalar fagat hisoblash amallari bilan bog‘liq bo‘lib, buning uchun
masala yechimi sxemasi ma’lum bir rasmiy dasturlash tilida izohlangan
bo‘lgan. Bunday masalalarga adaptatsiya masalalari kiradi.

2-bosqich (60-yillar) (Evristik izlanish)

Mashina «intellekt» gismiga ma’lumotlami izlash, saralash, oddiy
usullarda umumlashtirish mexanizmlari qo‘shilib, unda qayta
ishlanadigan ma’lumotlar mohiyat jihatdan bog‘ligsizdir. Aynan shu
davr inson faoliyatini avtomatizatsiyalash masalalarini hal gilish va
rivojlantirish uchun turtki nugtasi bo‘lib xizmat qildi.

3-bosqich (70-yillar) (Bilimlarni ifodalash)

Bu davrda olimlar uchun aynan masalalar yechimi yangi
algoritmlarini sintez gilish uchun bilimlar (ulaming hajmi va mohiyati)
muhimligi aniglandi. Ushbu bilimlar matematik nugtayi nazardan
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izohga ega bo‘lmasdan, to‘plangan tajriba asosida olingan bilimning
rasmiy xususiyatiga ega bo‘lmasdan, fagat izohlar to‘plami sifatida
shakllangan bilimlar inobatga olinmogda. Bu bilimlar turli soha
mutaxassislari, shifokorlar, kimyogarlar, tadgigotchilar va boshqalar
erishgan yutuglar, bilimlar to‘plamidir. Ushbu bilimlar ekspert bilimlar
deb nom olgan bo‘lib, ular asosida ishlovchi tizimlar konsultant
(maslahatchi) yoki ekspert tizimlar deb nomlandi.
4-bosqich (80-yillar) (Bilim oluvchi mashinalar)

SI rivojlanishining to‘rtinchi bosgichi ilg‘or gadam bilan olg‘a
surilishga turtki bo‘ldi. Ekspert tizimlar paydo bo‘lganidan boshlab,
intellektual texnologiyalar rivojlanishining yangi bosgichi - intellektual
tizimlar - konsultantlar erasi boshlandi, bunga qo‘yilgan masala yechim
yo‘llarini ko‘rsatib, ulami asoslab beradi, o‘rganish va bilim sohasini
kengaytirish imkoniyatiga ega, inson bilan cheklangan tabiiy tilda
muloqot qilish imkoniga ega tizimlardir.

5-bosqich (90-yillar) (Ma’lumotlarni gayta ishlashning
avtomatizatsiyalashgan markazlari)

Aloqga tizimlarining va ular yordamida bajariladigan masalalaming
murakkablashuvi dasturiy ta’minotning «intellektualligini» oshiruvchi
darajaga o'tishni tagozo etdi, bunda tizimdan chetdan turib huqugsiz
foydalanishdan himoyalash, axborot resurslarini himoyalash, tahdidlar-
ni oldini olish, tahlil o‘tkazish hamda kerakli ma’lumotni izlash va
boshga ishlami ta’minlashi kerak. Himoya tizimlarini yaratishning
yangi ko‘rinishi bu intellektual tizimlami go‘llash bo‘lib goldi. Aynan
ular asosda oson o‘zgartirish mumkin bo‘lgan muhitni yaratish va
kerakli masalalar yechimini ta’minlash mumkin.

6-bosgich (2000-yillar) (Robototexnika)

Robotlami qo‘llash sohasi juda keng bo‘lib, oddiy atrofni
tozalovchi robotlardan boshlab, to zamonaviy harbiy va kosmik texnika
ko‘rinishlarga ega bo‘lgan. Modellarda navigatsiya tizimlari va
periferiyali datchiklar o ‘matilgan.
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