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MPOBEMWU OPTAHI3AUII 3HAHDb 3
MO-MEPLUE, HABITb NPU BEJINKOMY OBCA3I «MPUMIWEHHA» 018 JAHUX | 3HAHb MEPETUH BXOAY B
HbOro BE/IbMU OBMEXEH. NO-APYTE, CN1J BCE TAK YKNACTU | PO3K/IACTU, WOB BY10 JIETKO
AICTATUCA A0 NOTPIBHOI YNAKOBKW. MO-TPETE, HEMWUHYYE AOBEAETHCA BCE YNTAKOBAHE BATATO
PA3IB MEPEKJIALATU. BAXKAHO 316PATU B OAHOMY MICLI. TOMY, NPOLLECK PO3NOAINY TA
MEPEEYAOBU-AIOGPATMEHTALLII (AHANOT ®A30BUX NEPEXOAIB APYIOro POAY) NMOBA/IbHOI BA3U
OAHNX BUMATAIOTb 3HAYHWUX BUTPAT EHEPTII, WO, 30KPEMA, 3ATPUMYE 3POCTAHHA NOACbKOIo
OPTAHI3MY.

FIRST, EVEN WITH A LARGE “SPACE” FOR DATA AND KNOWLEDGE, THE CROSS SECTION FOR ENTERING IT IS VERY
LIMITED. SECONDLY, EVERYTHING SHOULD BE LAID OUT SO THAT IT IS EASY TO GET TO THE RIGHT PACKAGE. THIRDLY,
IT IS NECESSARY TO SHIFT EVERYTHING PACKAGED MANY TIMES, SINCE IT IS DESIRABLE TO ASSEMBLE THE PACKAGES

THAT ARE NECESSARY FOR A SPECIFIC PURPOSE IN ONE PLACE. THEREFORE, THE PROCESSES OF FILLING AND

RESTRUCTURING OF THE GLOBAL DATABASE REQUIRE SIGNIFICANT ENERGY EXPENDITURE




OOBENOCA PO3BUPATUCA 3 TUM, AR JTIOANHA
AYMAE | AR UbOIO HABYUTU MALWLNHY

HOW A PERSON THINKS AND HOW TO TRAIN A CAR

Y CTPYKTYpi KOPpU rONIOBHOTO MO3KY OCHOBHUU eNeMeHT-HEUPOHU- KNITUHK, WO
napagoKcasibHO pearyoTb Ha po3apaTtyBaHHA. ChabKke noapa3HeHHA NPU3BOAUTD iX
[0 CKa3y, a 40 CUbHOIO 3aHEMOKOEHHA BOHM MalXKe banayxi.

In the structure of the cerebral cortex, the main element is neuron-cells, which
paradoxically react to stimulation.
LLlym He nepelukoaa HaBiwo po3byamnu?
Noise is not an obstacle Why woke up?
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KOPA TO/TOBHOTO MO3RY - LE EATATOMNOBEPXOBUI BYOAWUHOK, Y
BEPXHIN YACTUHI AKOTO PO3TALUOBYETbHCA TEXHIYHUW MOBEPX
THE CEREBRAL CORTEX IS A MULTISTORY BUILDING WITH A TECHNICAL FLOOR AT THE TOP

LOOK on INTELLIGENCE JEFF HAWKINS WITH SANDRA BLAKESLEE

Kopa ronosHoro Mosk

TeXHILIHVIM noBepx _

Mpu 6yab-aKomy 30BHILULHbOMY 0OYpPEeHHI, WO HAAIMWOB B MO30K Yepes Ui «Kabeni»
NiAHIMAETbCA NaHiKa. BUHMKaOTb BOTHULLLA 30ypeHb, SKi € BiaobparkeHHAM pi3HMX obpa3is..
[Mpn HaBiTb YacTKkoBOMYy 36iry BigcoTkiB Ha 60-70 ynx obpasis 3 gpimaroUnmmn B Nam'ATi
MaNOHKaMM BiabyBa€eTbCA iX BNi3HaBaHHA. BKAOYaOTbCA MexaHi3MM MOTOPHOI peakuii.
With any external disturbance that has entered the brain through these "cables”, panic rises.
There are pockets of disturbances, which are reflections of various images
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MIETOAPXITEKTOHIKA (MYELOARCHITECTONICA CORTICIS)

LITOAPXITEKTOHIYHI WWAPWU MO3HAYEHI PUMCbKUMU LNDOPAMU
MIETOAPXITEKTOHIYHI WWAPU MO3HAYEHI APABCbKUMMU (C. ®OTT, O. dOITA)

LUAP 1 HASUBAETBCA Y MIENNOAPXITERTOHIKI
TAHTEHUIANTBHUM (LAMINA TANGENTIALIS), TAK AK B
HbOMY MNMPOXOAATb CITPAMOBAHI TOPU3OHTAJIBHO

(MAPANENTbHO NMOBEPXHI) TAHTEHLUIA/TbHI BOJTOKHA, AKI
30INCHIOKOTb BHYTPIKOPKOBM 3B'A3KW.

MYELOARCHITECTONIC (MYELOARCHITECTONICA CORTICIS)

CYTOARCHITECTONIC LAYERS ARE DESIGNATED BY ROMAN NUMERALS. THE MYELOARCHITECTONIC LAYERS
ARE DESIGNATED BY ARABIC (S. VOGT, 0. VOGT).




BUHUKHEHHA APYTOl CUTHAJTbHOI
CUCTEMMU

THE EMERGENCE OF A SECOND SIGNAL SYSTEM

Cuctema NOHATbL: HA BXiA MmeperKi NOAAETbCA 3aNUT-CUTHAAN, | MepeXKa Ha
BUXOA,i PO3MOAINAE CUTHANU B NPOCTOPi 06pa3iB. 3B'A30K MiXK MOHATTAMMU:
dOpMyBaHHA CEMAHTUYHOI NAaBYTUHMU - NPAMUX (CUIbHUX) Ta acOLiaTUBHUX
(chabkunx) 3B'A3KiB

System of concepts: a request signal is sent to the network input, and the network distributes the signals in
the volume. The relationship between concepts: the formation of the semantic web - direct (strong) and
associative (weak) links

1.EddeKT nepKonauii: Y Teopii By3niB aHasior nepexoay NpoBiaAHUK-i301ATOP.

2.Bnamne Ha iHAiBiAyMa HAKONMYEHHMX 3HAHb B iHGOpMaLiMHOMY
cepenoBuLLi

1. The effect of percolation: In the theory of knots, an analogue of a conductor-insulator transition.
2. The accumulation of knowledge in the information environment of the community.



NOAWHA CNOYATRY 3BAKWUJTIACL BIAIBPATN Y BULLUX CUJI

3OATHICTb NMPOTHO3YBATW

THE MAN FIRST DECIDED TO TAKE AWAY FROM THE HIGHER POWERS THE ABILITY TO PREDICT

KOXHY NOCNiAOBHICTb onepauini Ain
MOXHa TPAKTYBaTU AK 0OYNCNEHHS

Each sequence of operations and actions can be
interpreted as a calculation
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AKI TUMTN IHTENEKTYANNbHUX CUCTEM ICHYIKOTb CbOIro4HI? 12
WHAT TYPES OF INTELLIGENT SYSTEMS EXIST TODAY?

1. EBO/TIOLIVHI, MYNIBTIATEHTHI CUCTEMW poeBwuit iHTeNeKT;

2. HEMPOHHW MEPEXI, HEMPOKOMIM'KOTEP, NEPCEMTPOHMU a) 3
BUKOPUCTAHHAM LWUITYYHUX (LLO iMiTYIOTb NPUPOAHI) HEMPOHIB 6) Ha OCHOBI
dopmaniamy i HEMPOHIB HEYITKOI NOriKKU (TiIbKM pO3BUBAOTHCA);

3. MOBW MPOTPAMYBAHHA LUTYYHOIO IHTEJIEKTY a) Ha matemaTu4Hin
noriki (MPOJIOT) - B6yaoBaHWI anropuUTm pilleHHs, 6) GyHKLiOHANbHI MOBU
(NTICI) - anropnuTm NoTpibHO CTBOPIOBATM CAMUM;

4. EKCIMEPTHI CUCTEMMW a) aHani3ytoTb 06CTAaHOBKY i NigKa3yloTb
pileHHA, 6) BianoBiAalOTb Ha 3aNMUTAHHA KOPUCTYBaYiB.

1. EVOLUTIONARY, MULTI-AGENT SYSTEMS;
2. NEURAL NETWORKS, NEUROCOMPUTERS, PERSEPTRONS;
3. LANGUAGES OF ARTIFICIAL INTELLIGENCE PROGRAMMING,

4. EXPERT SYSTEMS.



POEBUW IHTENEKT 13

INTELLECT OF THE SWARM
THE SUCCESS OF THE DEVELOPERS OF ARTIFICIAL INTELLIGENCE LOWERED THE BAR REQUIREMENTS FOR ITS LEVEL. NOW ONLY

HIS ABILITY TO FIND SOLUTIONS HAS BECOME A SIGN OF ARTIFICIAL INTELLIGENCE. AND NATURAL INTELLIGENCE HAS
BECOME IMPORTANT, BUT ONLY A SPECIAL CASE OF INTELLIGENCE

YCHIXN PO3POBHUKIB WUTYHYHOTO IHTEJTEKTY 3HU3U/IU NMJTAHKY BUMOT
OO NOTo PIBHA. TEMEP O3HAKOIO WTYHYHOTIO IHTENERTY CTANA TIJIbKU

NOTO 34ATHICTb 3HAXOAWUTWM PILLEHHA | NPUPOAHWUW IHTENEKT CTAB
BARJINBUM, ANNE INWUE OKPEMWM BUTTAOKOM IHTENNEKTY

Ko)keH Habip B3aeEMOAitO4NX areHTiB, AKI OTPUMYIOTb iHPOpPMaLLito
330BHI, MOXXHA TPAKTYBaATU AK IHTEeNEeKT. Pe3ynbTaT Ui€l B3aEMO/II -
oAeprKaHHA (260 HaBiTb BUKOHAHHSA) pilLEeHHSA

Each set of interacting agents who receive information from outside can be interpreted as intelligence. The
result of this interaction is the receipt (or even execution) of a decision
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T IAEA MPUNALY, AKUW BU OI3HABABCH
5 T@T OBPA3IB, - LLE NMEPCENTPOH,

HEMPOKOMIM'KOTEP, HEMPOHHA MEPEXA

Y\/ A DEVICE THAT WOULD RECOGNIZE THE IMAGES ARRIVING AT ITS INPUT
IS A PERCEPTRON

LLlob HeMpOHHa meperKa pobunna LWOoCb OCMUCTIEHE,
noTpibHO 1l nonepeaHbo HABYUTU. AKLWLO Nicns
HaBYaHHSA, TECTU NOKA3YOTb, WO MOMMUIKM 3MEHLLYIOTbCA,
TO 3HAYUTb NOLWACTMUAO, HABYUAN. A AKLLO NMOMUIKM Ha
TECTOBUX NMPUKNAAAX POCTYTb, MEPEIKA HIYOMY HE

HaBumnaca. Toai BBaXKatoTb ii He34ibHoto.

In order for the neural network to do something meaningful, you need to train
it beforehand. If after training, tests show that errors are decreasing,
then it means that they are lucky and taught. And if the errors on test

examples are growing, then the network has not learned anything.
Then they consider it unteachable and refuse it.

Perceptron
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AR [TPAUKOE IHTEJIERT

HOW THE INTELLECT WORKS 15

1.MEPCEMNTPOH: Ha BXig meperki NOAAETLCA 3aNUT-CUTHA/, | MepeXKa pearye Ha Hboro Ha Buxoai
PO3MNOAINAKYN CUTHANN B N-BUMIPHOMY NMPOCTOPI 3HaYeHb. MoaibHi (6an3bki 3a 3micTtom)
PILEeHHA NOKaNi3yTbCAa B AKOMYCb ogHoMmy micui npocTtopy snseaeHHA. TAK CTBOPHOETbBCA
CUCTEMA NOHATTDb

2. dopmytotbca SBHAHHA - apyrmm piBeHb - 3B'AI30K MiXK CTBOPEHUMM B HiK NOHATTAMMU, TOOTO
peyeHHA = MPABUNA, uboro tpeba Has4yaTn. MOHATTA 38'A3yt0TbCA MiXK cobolo.

Similar (similar in meaning) solutions are localized in any one place of the output space. There is a system
of CONCEPTS. 2. knowledge is formed - the second level is the connection between the concepts -
sentences = RULES. Concepts connected between itself.

3.Moaanblumii po3BuToK ue dopmysaHHa CEMAHTUYHOI NAYTIHU- NPAMMX (cunbHux) Ta
ACOUIATUBHUX (cnhabkux) 38'a3kis mixk MPABUJTAMM.

4.MiagcuneHHA MOXKIMBOCTEM 3B'A3KIB LE «nepKonauii obpasis», WO A03BOISE POPMYBATH
ANHAMIYHI KAPTUHU YABNEHb, TO, WO NPUMNHATO Ha3mBaTn YABOKD. XapaKkTepHa Ana apyroi
CUTHA/IbHOI CUCTEMM.

Further development is the formation of SEMANTIC WEB-DIRECT (strong) and ASSOCIATIVE
(weak) links between sentences. Strengthening communication - “percolation of images”, called
IMAGING. Characteristic of the second signal system



TPYAHOLLI PO3M/IEQITU TEHIA | TINMOTE3A @E

«HEOBXIAHOIO PO3BUTRY»

COPOPMY/NIbOBAHA B KHMN3I ABTOPA «O MOJIb3E PASMBbILLUTEHUN » A

DIFFICULTIES TO DISCERN GENIUS AND THE HYPOTHESIS OF “NECESSARY DEVELOPMENT”

[ToTy)KHA Meperka 34aTHa BUUTM 3 HAB'A3aHOroO i1 HaBYaHHAM KAacy pilleHb i
3anponoHyBaTH iHWI, (NopyweHHA ogHO3HA4YHOCTI). Lle paHiwe He nogobanoca i BiA,
HaAMIPHO PO3YMHOK MepeXi BiAMOBAANUCL. Xo4ya BMXOAOM MO0 OyTH
306inblIEHHA KiNbKOCTI Ta AKOCTi HaBYa/iIbHUX 3aBAaHb.

Finome3a «HeobxidHO20 po3suMKy»: Po3wuproemsca iHmenekmyansbHa cucmema
sumazae 36inbweHHAa 6a308ux 3HAHb 001 3anobi2aHHA pylUHYBAHHIO KAPMUHU
ceimy.

A powerful network is able to get out of the class of solutions imposed on it by training
and propose others (violation of uniqueness). This did not like earlier, and they reject
the overly smart network. Although the output could be an increase in ’rhe quan’rl’ry and
quality of qurnlng tasks. P
Hypothesis of "necessary development:

Expanding intelligent system requires an increase in basic

knowledge for prevent the destruction
of the picture of the world.




AMO®PEO3 EMNIPU3IMY
APOTHEQSIS OF EMPIRICISM

Ham 6u KoHCcTpytoBaTH know how
We would design
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LLlo Big6yBa€ETbCA BCEPEAUHI
MepeXKi 3anmanocs
3araakoto !l
What happens inside the network
remained a mystery lll

MoTpibeH npunag, AKMM WOCb NOTPibHEe BMiE pobuTn. A K BiH Ue pobuTb
- po36MpPATMCA HE XOYETbCA, HEXaM NMOKAXKYTb AK HUM KOPUCTYBaTUCA...

We need a device that can do something necessary. And how he does it, you do not want to
understand, let them show you how to use it.
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MPOBJIEMW HABHAHHA  LEARNING PROBLEMS

TpnBane HaB4YaHHA MOrNO 6 NOCTaBUTU XPECT HA HAaBYAHHI Ntogen. Ane NOKM BOHU ManeHbKi,
iX MO}Ha 3MyLUYBaTK, a iHaKwWe cnpasa 6 He niwna

While children are small, you can force them to learn
TpyaHoLi 3anoBHEHHA 6a3

AdHNX MalLUNHA
Difficulty filling database machines

1.Y ntognHM maca 3HaHb, AKi BiH BBa*Ka€ Bigomnumu 2.3anosiHeHmne 6a3n pobnatb
BMCOKOOMAA4YyBaHi ekcnepTn. 3.4ac 3anoBHEHHA AOCUTb 3HAYHUM

A person has a mass of knowledge that he believes is well known. Filling the base is done by hlghly paid
experts. Filling time is quite significant

Tpeba WwyKaTn aBTOMaTUYHUN MeToA, 3aNOoBHEHHA 6a3 AaHUX
Need to look for an automatic filling method

18
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TAK YAM MOXE HAM OOMOMOITU WTYYHUN IHTENEKT? 19

§ _ _ SO HOW CAN ARTIFICIAL INTELLIGENCE HELP US? ) _
- HenpoHHi mepexi BUNMOBMNIOTbL NPUYNHK NMOraHol podoTn NPUCTPOIB, aBTOMODINBHNX

OBUTYHIB.

- EkcnepTHI cnctemun gonomararoTb nNifiotam, BoAisM, ane pilleHHs npunmae noguHa.
- 3'aBununcs cuctemMmn yrnpasniHHA aBTOMOBINeM Ha goporax, Wwo MatoTb
IHpPaCTPYKTYPHY CKagoBy.

- MawuHu nepemaratoTb B Pi3HUX HACTINbHUX irpax, NMWYTb NiTepaTypHi TBOpU (Npod.
X. Mauybapa).

- Pob0oTn 3apobnsitoTb Ha KONMMMBAHHAX KYPCiB BasitoT

Neural networks catch the reasons for the poor performance

of devices, in particular, automobile engines. Expert systems
help pilots, drivers, but the decision is made by man. There

are car control systems on the roads that have an infrastructural
component. Machines win in various board games, write
literary works. Robots earn money on currency fluctuations...




O3 CUCTEM WTYYHOTO IHTENEKTY SHAOLOBUTLCA IHOWUBIAYAJIbHA 20
NMAM'ATb | CNIAbHA NMAM'ATb, AHAJTIOI BIBNIOTEK

Binbynetbca ob6'eaHaHHA BibnioTeK i cuctem
LUTYYHOrO IHTENEKTY

For artificial intelligence systems, individual
memory and shared memory will be needed,
an analogue of libraries in human society.

THEREFORE, libraries and artificial
intelligence systems will be merged




BYE BUXOOMTb
ALREADY IT TURNS OUT

Supercomp’n Tianhe-2 Guangzhou) - 33.86
petaflops (thousand trilion) operations per

second

neurosynaptic processor IBM TrueNorth -

16 million neurons and 4 billion sinaps
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B KOMMAHII IBM CTBOPEHO IHTEPAKTUBHY CUCTEMY LWUTYYHOTO
IHTENEKTY - CYNEPROMM'KOTEP WATSON, WO MAE AOCTYN A0
TEXHONOTIN XMAPHOI CUCTEMW WATSON DEVELOPER CLOUD.

At IBM, CREATED INTERACTIVE SYSTEM OF ARTIFICIAL INTELLIGENCE SUPERCOMPUTER WATSON, GETTING ACCESS TO
TECHNOLOGIES AND CLOUD SYSTEM WATSON DEVELOPER CLOUD.
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IBM Watson

IBM Watson -ctBopeHuu rpynoto ®epyydi (4yactuHa npoekty DeepQA)

Ons yCBiAOMMNEHHS NUTaHb NPMPOAHOK MOBOO (aHr) Ta NoLWyKy BianoBigen.

90 cepBepiB IBM p 750 KOXXEH 3 SIKMX OCHALLUEHUA YOTUPMa BOCbMUAOEPHUMMN
npouecopamm apxitektypn POWER 7, obcsar onepatuBHoi nam'aTi - 6inblie 15 tepadbauT.
Bukopuctosysana 200 MfiH CTOPIHOK CTPYKTYypoOBaHOI iHpopmalii B 4 TepabauTa,

BKITHOYaKO4YUM noBHUW TEKCT Bikineail.

Watson — created by the Ferucci team (part of the DeepQA project) to understand natural
language questions and find answers. 90 IBM p 750 servers, each of which is equipped with

four eight-core POWER 7 architecture processors, the amount of RAM is more than 15 terabytes.
Used 200 million pages of structured information in 4 terabytes, including the full text of Wikipedia.
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«MoHa po3paxoByBaTh Ha POPMYBAHHA AKMXOCb OCMUC/IEHUX AiN Y aKTUBHOI | AOCUTb
BE/IMKMUN HENIHIMHOT CUCTEMU, AKLLLO BOHA 34aTHA aHaNi3yBaTH | BAOCKOHA/IHOBATM BNACHUMN
CTaH, @ TAKOX BMBYATU 30BHILLUHE OTOYEHHA | BN/AIMBATU Ha HbOro. € nigo3pa, Wwo npu
BMKOHAHHI AaHUX BUMOT Byab-iKa AOCUTb CKNadHa iHpopMmaLliHa cuctema byae 3aaTtHa A0
CaMoopraHi3auii, TobTo A0 camoHaB4YaHHA. [Moganblue ii yCKAaAHEHHS MOXKE NPU3BECTU A0

TOro, wo M BUABUMO NOABY ICTOTH, Y AKOIro gosenetbCA BU3HATU HaABHICTb PO3yMy».
3apaxxeHue pasymom. Universitates.— 2004.—Ne4

1.Watson BXe OTpUMYE AOCTYN A0 riraHTCbKoI 6ibnioTeui AaHUX B XMapPHOI CUCTEMI.

2. Watson BXe moxe epeKTUBHO KOPUCTYBATUCA BEIMKUM YNCAOM iIHOOPMALIOHHUX- TEXHOOTIN ANA
06p0ob6KM iHPpopMaLlii, AKi 3HAX0AATLCA B XMAPHOI CUCTEMI.

3. Watson BXe 34aTHUM IHTEPAKTUBHO CNiNIKYBATMUCA 3 KOXXHUM KopuctyBadem Mepexi, 3agaBat
MOMY MUTAHHA, OTPMMYBATM BiJ, HbOro iIHPOPMaALLitO | HAACUNATU MOMY CBOI PiLLEHHA.

4. KopucTyBaydi CXW/bHI 3 iHTepecom i A0BipAMBO cninkyeBatuca 3 Watson

1. Watson already has access to a huge library of cloud data. 2. Watson can already effectively use a large
number of information technologies for processing information that are in the cloud system. 3. Watson is already
able to interactively communicate with each user of the Network, ask him questions, receive information from him
and send him his decisions. 4. Users tend to communicate with Watson with interest and in confidence — he quickly
learns.



Cylavllity

O6buucnioBaHHI 3a4aum - ANTOPITMIYHI 3 0OMEXKEeHOI KiNbKICTHO BapiaHTIB, -
OCBOIOIOTbCA LWITYYHMM (HTENIEKTOM 33 pPaxyHOK MALIMHHOINO HaBYaHHS.
Mporpama AlphaZero 3a noby ocBoina rpy i nepesepLinaa Nt04NHY.

Computable (integrable) problems — where the number of variants is countable. The
AlphaZero program in a day mastered the game and surpassed the person.

3apgavi, WO He o06uucnlTLCA BUPIWYIOTb iHAKWeEe - 0bpobnaeTbca |
CMPUMMAETBCA Be/MYEe3He YUCNOo JdaHux. B pe3ynbrati BUXOAUTb BXKe
YCBIAOMANEHHA MmaTepiany 3a paxyHOK ONTUMI3aLil peaKuin, NMOopiBHAHHA, Ha
PiBHI Oinblle-meHwe - came TaK GOPMYETbCA | NtOACbKE PO3ymiHHA. Lle
peanizoBaHo B nporpami IBM Debater, ne peakuii nporpamun niaraHanm nia
peakuii ntognHun (Tect TbtopuHra). KOHKypC 3 TaKOK NPorpamoto NOKU BUrpana
nrogmnHa (Xapuw HaTtapanaH).

Problems, which impossible to calculate are solved differently - a huge amount of data is processed
and perceived. As a result, an awareness of the material is obtained by optimizing the reactions, a
comparison, at the more-less level — this is how human understanding is formed. This is implemented

in the IBM Debater program, where the program's responses were customized to the human reaction
(Turing test).



HABYAHHA | BUKOPUCTAHHA 25
IHTEJNEKTYAJIBHUX CUCTEM

LEARNING AND USING INTELLIGENT SYSTEMS

1. nAa 3anoBHeHHA 633K 3HAHb iHTENEKTyaNbHUX cnucTem byae BUKOPUCTOBYBATUCA
CNiKYyBaHHA Macu NOAEN, KOPUCTYBAYiB, AKI B IHTEPAKTUBHOMY PEKUMI,
PO3BarKatoumMCb, HABYATUMYTb iIHTENEKTYa/IbHI CUCTEMU HEMPOHU MEPEXKI.

2. CucteMmn LUTYYHOTO IHTENIEKTY HanbamKuMm yacom byayTb noTpibHI YyacTKoBO
ANA HaBYaHHA, B 6inbLiit mipi ana possaru i NiATPMMKM NOLWYKOBUX cuctem Posnb
6ibnioTeK, AKLLO BOHM 040/1ATb 3abe3nedyeHHA TaKoi AiANbHOCTI MOXKe byTK 3HaYHa.

3.Cuctemmn  WITYYHOro iHTENeKkTy 6OyayTb aKTMBHO BMKOPUCTOBYBATUCA  ANA
3abe3neyeHHA npocTux BuAIB PobIT, 3amiHlOUYM Atogen - Tpadik, ynpasaiHHA
TEXHIYHMMM NPUCTPOSAMM, aHANI3 | OOPOOKA MACUBIB AAHUX i T. iHLL.

1. To fill in the knowledge base of intelligent systems, we will use the
communication of a mass of people. 2. In the near future, artificial intelligence
systems will be used partly for training, to a greater extent for entertaining
and supporting search engines. 3. In addition, artificial intelligence systems will
be actively used to provide simple types of work, replacing human traffic,
control of technical devices, analysis and processing of data files, etc.



IHTEJIEKTYANIN

INTELLECTUALS

1. HeBennKM npowapoK XuUTeniBs naaHeTu - uUe iHTeNeKTyaan, OCHOBHA
YAaCTUHA AKUX 304aTHa 3aCBOITU 3HAHHA | KOPUCTYBATMUCA HUMU. IM MOTPIBHI
iHpopmaLia B OCHOBHOMY B €/IEKTPOHHOMY BUrnAAdi. 3A4iNCHIOBATU
HaA3yCUANA BOHU MOXKYTb TiZIbKK 3 MPUMYCY.

2.Jliwe Mmana 4YacCTUHA I(HTENEeKTyaniB KpeaTUBHA, MOXe 3A4iMCHIOBATU
MO3KOBMM LUTYPM Ha OCHOBI BENNYE3HUX MACMKBIB YCBIAOMNEHOrO 3HAHHA |
nobyBaTM HOBE 3HAHHA 33 PaxXyYHOK A0OPOBiINbHUX HAA3yCUAb. BoHM byayTb
aKTUBHO KopucTyBaTuca poHaamm, putuca B H6ibnioTeyHMX apxiBax, BOHWU
BiABiAyBayi 6ibnioTeK, MOWYKOBUX CUCTEM, CAUTIB...

1. A small stratum of the inhabitants of the planet are intellectuals, most of whom are capable
of learning and using knowledge. They need funds mostly in electronic form. They can make
super efforts only under duress. 2. Only a small part of intellectuals are creative, can
brainstorm on the basis of huge arrays of conscious knowledge and extract new knowledge
through voluntary super-efforts. They will actively use the funds, rummage through library
archives, they are library visitors.



IHCTPYMEHTU HaBYaHHS TiraHTCbKUX HEMPOHHUX MEpPEeX

Giant Neural Network Learnina Tools
CucTtema ninoTHmx gebartHux nporpam ®oHOy
Man TR "Bigkpute cycninbctBo« (1999)
1068 iternatina eba educeion assuiatin Open Society Foundation Piot Debate Programs
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[TpobNemMun ceMaHTUKN TrAHTCbKUX HEUPOHHUX MepEeX

Problems of learning the semantics of giant neural networks

1. BuaBneHHa nos'd3aHnx 3 TeMOK 3anuTiB B TEKCTax
Detecting claims in relevant documents

BukopucrosytoTbca TexHonorii Il i pi3Hi NiIHFBUCTUYHI PYHKLT

Using a cascade of Al program and various linguistic features

2. BUSIBNEHHA pernieBaHTHMX (BiANOBIAHMX) AOKa3iB

Detecting evidence in relevant documents
NOLLYK oparMeHTIiB TEKCTY 3 JOKYMEHTIB, SKi NiATBEPOXKYIOTb 3anuT

finds text segments from documents that can supporting the claim



[TpobnemMun ceMaHTUKKN FiraHTCbKUX HEMPOHHUX Mepex
Problems of learning the semantics of giant neural networks

3.CTBOPEHHSI 3HAYMMOrO 3anepeyeHHst 40 AaHOro NUTaHHs (TeMin)

meaningful negation to a given claim

CTBOpEHHS NpaBuna ansg BU3Ha4YeHHs1 e(peKTUBHOrO 3anepeveHHs i Korm BOHO MoXe OyTu
NpaBaonoaidHO BUKOPUCTAHO
Rule-based approach to determine what constitutes an effective negation, then a statistical approach to
determine when it can plausibly be used.

4. leHepyBaTn Ta CMHTE3yBaTU 3annuTn «de novo» (TobTo, 3aHOBO)

Synthesizing novel claims
O6'eaHaHHA TEKCTOBUX €1IeMEHTIB 3 6a3n AaHUX ANA CKNaAaHHA 3HAYYLKUX | peneBaHTHUX
TBEPAXKEHb
Text elements extracted from a database are combined to construct claims that are meaningful,
and relevant.



[TpobnemMun ceMaHTUKKN FiraHTCbKUX HEMPOHHUX Mepex
Problems of learning the semantics of giant neural networks

5. BuaBneHHs 3anuTiB Nno3a Mexamu nonepeaHbo obpaHnx
OOKYMEHTIB
Detecting claims throughout a corpus

Bu3Ha4yeHHs 3anuTiB B MacuBi MOKNagatnyncb Ha MOBHI MigKa3Kkn MeCTECTBEHHOIO
MOBW, 6e3 NACbKNUX aHoTaL il
Pinpoint claims in a huge corpus relying solely on linguistic cues that are inherent to natural
language, eliminating the need time-consuming human annotation

6. BusiBneHHsa 3anuTiB onga po3podku apryMeHToBaHOI CUCTEMMU
MOLUYKY KOHTEHTY

Improving corpus-wide claim detection

BukopuctoBytoum DNN, HaB4eHi nig crnabknm KOHTporieM 3 aBTOMaTnUYHO
NOMIYEHUMWN OaHUMK | 6e3 BTPYYaHHS JTIOOUNHMN.

Using DNNs trained via weak supervision with automatically labeled data and no
human intervention



[TpobNeMU ceMaHTUKN TIrAHTCbKUX HEUPOHHUX MepEeX
Problems of learning the semantics of giant neural networks

/. OUIHKM AKOCTI 3reHepoBaHUX MaLLUUHOK apryMeHTIB
Assessing argumentation quality

OUiHKM AKOCTI, WO CTBOPEHI HA OCHOBI NOPIBHAHHA TEOPIl Ta NPAKTUKMK
theory versus practice

8. Ob'eaHaHHA apryMeHTHUX OAMHULb 3 Pi3HUX TEKCTIB.
Relating arguments across texts

CninbHe moaentoBaHHA Knacudikauil aprymeHTiB i Knacudikauii no3nuin.
Inference method by modeling argument relation classification and stance classification jointly



IDebate?

iDebate2 6a3za gaHux cnipHMX TEM - 3BaHUX «KIOMNOTAHHAMMUY, SIK B
OiLIMHNX NPOMNO3NLIAX NapnamMeHTy - 3I CNMCKOM apryMeHTIB 3a | NpoTH
KOXHOro npono3suuil

IDebate?2 is a database of controversial topics - called “petitions”, as in official
parliamentary proposals - with a list of arguments for and against each proposal

TepmiHonoria:

Machine reading comprehension (MRC)  pO3yMiHHA MalUWHHOIMO YMTaAHHS
Machine listening comprehension (MLC) wmalUnHHE pO3yMiHHS

Automatic speech recognition (ASR) aBTOPO3ni3HaBaHHA MOBMU
Question answering (QA) NUTaHHA - BiANOBIAb



W2V (texHonoria Word2Vec)

W2V (texHonoria Word2Vec) 36upae cTatucTmky no cnifisHOMYy NnosiBu
cniB B (bpasax, Buaa€ BEKTOPHI YSBNEHHA cniB (KrnacTtepusauisi), Wwo
BigobpakatoTb BiAHOCUMHUM LMX CniB B 00po0OntoBaHMX TeKCTax (npocTa
TexHonoria cMm. Https://habr.com/ru/post/249215/).

Pexunmm pobotu - «skipgrams» - BUOINEHHS CIiB MO 1X OTOYEHHIO, abo
«bag of words» - BUOINEHHS CniB pa3oM 3 IXHIM OTOYEHHSIM.

W2V (Word2Vec technology) collects statistics on the joint occurrence of words in phrases,
produces vector representations of words (clustering) that reflect the relationship of these words in
processed texts (for a simple technology see https://habr.com/en/post/249215/). Modes of
operation - “skipgrams” - highlighting words by their surroundings, or “bag of words” - highlighting
words along with their surroundings



IBM Watson

HoBI nporpamMmHi NPoayKTu:
New software products:
1.Watson Studio - onga nodbygoosu mogenen MalmMHHOIoO HaB4aHH4A
Watson Studio for building machine learning models
Watson ASR.4 (ASR - automatic speech recognition )
2.Watson SDK - ana goctyny go iHTepHeTt-cepsicis IBM Watson,
LLIO OOCTYNHI Ans onepaudinHmnx cuctem Linux, macOS i Windows

Watson SDK [6] for accessing the IBM Watson Internet services

that are available for Linux, macOS and Windows operating system
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PEKYPEHTHI HEMPOHHI MEPEXI

RECURRENT NEURAL NETWORKS

1. Long short-term memory (LSTM) BapiaHT peKypeHTHOI HEUPOHHOI

MepeXi
Recurrent Neural Networks (RNN) ® ® ©
= AI—’|A|—>A—>T
)

[ToB'a3aHi 3 ycima nornepeaHimm 004YNCNEHHAMM

2. IBoHanpaBneHi RNN, LSTM Burnagatots B TOYHOCTI Tak caMo, SK I1X
ogHocnpsMoBaHi. PisHMUS B TOMY, WO LWapu HENPOMEPEXI NOB'A3aHI
He TiNIbKK 3 nornepeaHiMm ob4YnCcrneHHsIM, a U 3 HaCTYMNMHUM
ODYMNCNEHHAM.

Bidirectional RNNs, LSTMs look exactly like their unidirectional ones. The difference is that
the layers of the neural network are associated not only with the previous calculation but also
with the subsequent calculation.


http://karpathy.github.io/2015/05/21/rnn-effectiveness/

NPUKNAL JOCHIOXEHHA

EXAMPLE OF THE RESEARCH

LISTENING COMPREHENSION OVER ARGUMENTATIVE CONTENT BY
SHACHAR MIRKIN1, GUY MOSHKOWICH2, MATAN ORBACH?2, LILI KOTLERMANZ2, YOAV KANTOR?Z2,
TAMAR LAVEE3, MICHAL JACOVI2, YONATAN BILU2, RANIT AHARONOV2 AND NOAM SLONIM2

1.DIGIMIND, 2.1BM RESEARCH, 3.1BM WATSON

1.Bnbpanu 3 iDebate2 684 Hanpamku (npono3auuir).
2.CnpocTtnnn dopmMyntoBaHHS.
3. [1Ba gocsigyYeHnx y4acHuKa gUCKycCil 3anucanu Asi NpoMoBU Ha NiATPUMKY
KOXHOT nMponoauuil.
4.3anncanu NpoMoBU, sKi CIPOCTOBYHOTb NPOMO3unLil.
3pobunu B uinomy 200 npomos, 3anncaHmnx 14 pisHMMKN opaTopamu,
PIBHOMIPHO PO3MNOAINEHUX MK «3an | «rnpoTuy.
5.KoxHa npomMmoBa TpaHCcKpubyBaTuCcs aBTOMaTUYHO 3 BUKOpUcTaHHaMm Watson ASR. 4.
6.CTeHorpamu dynn aBToMaTMYHO PO3AiNeHi Ha NpPono3unuil 3 BUKOPUCTAHHAM
nBoHanpasneHoro LSTM, akun 6yB HaB4EHUW HA YCHUX MPOMOBaX.
7.BupaxyBanu koediuieHT noMunok 3a criosamu (word error rate WER) TpaHCKpuUnTOB.

8.[Mposenu mapkyBaHHs (labeling) - cTyniHb OOCTOBIPHOCTI apryMeHTiB.
1.Choose from iDebate2 684 destinations. 2.Simplified wording. 3. Two experienced panelists recorded two
speeches in support of each proposal. 4. Recorded speeches refuting the proposals. Made a total of 200
speeches, recorded by 14 different speakers, evenly distributed between the pros and cons. 5. Each speech
Is transcribed automatically using Watson ASR.4. 6. Transcripts were automatically split into sentences
using bi-directional LSTM, which was taught by speaking. 7. Computed word error rate (WER) of transcripts.
8. Labeling - the degree of reliability of arguments.



OAKYIO 3A YBATY!

THANK YOU FOR ATTENTION!

Kykain B. M.
K TIlomanus 3HaHb 1 onepailii HaJl HUMU;

HapuaJibHUM nmociouHuk. / B. M. Kykimin. X .
XHY imeni B. H. Kapasina, 2019.




LLLE

Cm.Ha caimax
http:/ /ekhnuir.univer.kharkov.ua /handle /123456789 /

Budeonekuuu XapbKo8CKO20 YHU8epcumema
https://www.youtube.com/channel/UCZFWNOOBRA1SysklIOhOrPHA

OT maTeMaTn4ecKomn NOrMKM K s13blkaM NporpamMMmMpoBaHnsS UCKYCCTBEHHOIO UHTennekra//
[/CS&CS. 2017. Issue 1 (5) p. 40-52.
http://periodicals.karazin.ua/cscs/issue/view/577/showToc

Will the artificial intelligence help us?/ CS&CS, 2016. Issue 4(4). p. 35-41.
http://periodicals.karazin.ua/cscs/issue/view/576/showToc
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