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MHOOPMATUKA

Kannui Giniu GepeTiH MEKTENTiH XapareinbiCTany-vaTeMaTAKa
BaruiTiHAar! 11-CoibiGbHa pHANFAH OKYMSIK

11

Kazakcran Pecnybukacsinsi Biniu XaHe Fuinbivt MAHACTRAIF yCoiiFan

@
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20X 373.167.1
KEX 32973872
n 69

OKymeik Kazacman PecnyGnuacsineis; Ginis xame sounsim musucmpnizi Geximuen
wanne: opma Ginis Gepy dewzeliinis Hapameinbicmany-mamemamuxa Gaseimeindars
11-cormeiGoina apansan «Mngiopmamunas namisien KaHapmeinFan MazmyHdars
yneinin oKy 6ardapnamaceina caiikec daiiidand.

Asropnapsi: [LH. Vicabaesa, T A ABaynkapnmosa,
5. Paxnxanosa, MA. dybexosa

Waprrsi Genrinep:
_ Gipre opuiaaiisik _ wony xacaHgap
_ Giny xate Tyciny — ecke Tycipiaep
- Kongany, Tanaay § | -ene e

@ [—

~ Garanay

— AT KyMbiC

— TonTHIK XpMbIC

Muopmatuka: XKannsi Gisi Geperin MEKTENTI XapaTsisiCrany-marewarika
V69 Baruimbiaarsi 11-Coinuiuina apHansan okynsik / LH. Wcabaesa, T.A. ABaynkap-
MoBa, /15 Paximxanosa, M.A. ybexosa. - Anmars: Atawypa, 2020. ~ 208 6.

ISBN 978-601-331-764-9

20 373.167.1
KX 32.973 172

© Vcatacss AH, ASaymapaosa T4,

ST e o "o e, Sxfons WA, 420
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Ansei o3

BULIFLl OKy XbUnbiHAA CEHAEp WHGOPMATAKAHLIK GeifiMai KypcoiH oKein-
Yiiperyai Gacraiiceiaap. ATan aiiTkanaa, HOOPMATAKAHBIH «Kacawas! uHTen-
nexts, «3D x06anay», «AKNapaTTLIK KaMTamacsis ery (Kacakrama)», «3arrap
Wnrephetin, «IT STARTUP», «LLngpAbiK cayatreinbik» atrel Genimaepin Tepenipex
Mexrepecinaep.

ATanfas TaKwipHINTapAs! KaKCh MeHrepy ywin Gypuifsl «MHGopmaTakar
naviten anfan GiniaepiHe XaHe KyHAGNIKTI OMipAe UMGPALIK KYpbLnFbIapAL!
KongaHy Gapuiceiiaa KuHaran GiniMASPIK MeH ToxipuGenepise Cyiieny Kaxer
6onazs.

Dp6ip TaKLIPLIN 6OMLIMWA KAMTLIIFAH TEOPUATLIK MATEPUANAAPAAH anFan
6inimaepinAl Kagammen OpLIHAaRaTIH XaHe 03 GeTTepinmen Taxipube xacayra
apHanFaH TanceipManapMen, CoHbiMen Katap Giny, myciny, Kondawy, manday,
XuHakmay xawe Garandy Aewreinepiwe Cojikec Tanceipmanapmes Gexite
anackiaap.

9p6ip Tapay GoibiHwa GiniMai BiyM TAKCOHOMMACHIHIK OKBITY MaKcaTTa-
PuIHbIN AeHreiinepite Caiikec TeCT TancuipManaps! apKsibl TeKCEpe anackiHAap.

Dp6ip ToKcaH GolibIHIA XHAKTaraH GiNIMAEPIHA] KAAAMMEH OpbLIHAANATIH
X062 XYMbICTAPLIH OPbIHAGY X3HE KOpFay apKsifibl aHLIKTali anachiHAap.

OKy/biKTa yCuIHbINFaH GapAbiK aknapaTrap anam GiniMAepiHAi KyHaeniKTi
emipge 63 KaxerTinikTepixe naiiganana Ginyre xawe Gonawakra Linppasik Kazak-
CTagy AawbITyFa ynecTepinai KOCyra MymKiaik Gepeai

Comminix mineiimis!
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1 6enim. XKACAHAbI UHTENNIEKT

1.1.KACAHAbI NHTEN/IEKT - SAMAHAYMN AKMAPATTBIK
TEXHONOTUAHBIK HETI3

OKpIn-yiipenecinaep Tipek cezaep \ Kei3biKTbl MafnymaTTap
« Kacanael nnrennexr | KACGHABI MNTERNEKT | AGaHLIN GeT aAnerin TaHy npo-
OXU) newt sxcnepric | VCkyCCTsenvsii FpaNIMaCh Kanai KywbiC Crenai?
ierig nerisr yeuns- | HHTERTEKT = Xyiie agam Gerin oxwayaan ansin,
[t Artificial intelligence | OHbik napameTpAepin enwelial
S ocongs wienec. | ViWTeanektyanabi | Ocu enweynep werisiupe Getrin
T Aoy Tapicu; | TEXHOMOTMANAD — | <yArici> KypLinags, On XaHa Tyci-
o acona memecr | VWTETeKTyansHuE | piniv Tan4ay GapHICsNAR KON~
Canaconigaru seprrey- | TEXHOTOMA — aaHbLnags. Benrini 6ip agamas
Sepain neris Garar. | Intelligent technology | aHeKray ywin ok napamerprepi
s «YAri» AEPEKKOPHINA CaKTaNFaH

NapameTpRepMeH CanbICTaIpsInagsi

Kacawgsl MHTEMNEKT Xacay MyMKin Ge? OHbiK TauFn UHTENMEKTiaeH Kanaal
albpManLIF B3p7 D33, MATEMATAKa, UHGOPMaTAKA XoHE GHOROTUA
6iMiMAEPI XacanAL! UHTERNEXTIMEN Kanaii GaiinansicKan?

KOMNLIOTepa aaamibik ASCTYPA Oinaky, naiisigay Xane oBwextinepal Tasyra
Heri3genren MIHACTTEpiH OpsINARyFa Kanait yiiperyre Bonaasi?

E CAKTAHAAP KacaHgsl UHTE/NEKT KOMMBIOTEPAIK FLLALIMAAD
xyliecingeri 6arbiT petinge XX fachipgbid 60-wbi
KacaHabl MMTEANGKT  uinAaphiHbIK OPTACHIHAG AAAMHBIK ATKEPAIK dyHK-
(OKIA; asein. artificial intel-  \yanapein komnbioTepAiK MOAENbACYTE BaiinaHbICTI
ligence, A ~A3CYDN  azina Gongel. ipinwi wkTennekTyanasik xyiie Teo-
TYpAe MHTEREKTYANAEIK, A 2
pusnbi ganengeyre apansan «Logic Theorist LT»
AT SN, SRS, nporpammack 60ngsl. OHbIH XyMbickl 1956 Xbinabil
Keiamerin komneiotepaik PO Al iy ALK
e 9 TambisbiHga  kepceTini. porpammaHsl  Kypysa
FbinbiM MeH TexHonors,  TAKThI FansiMaap A. Huioana, A. Teiopuhr, C. WeHHoH,
I. Caitmon xaHe Tarbi 6ackanap Katbictsi. Con ke3-
AeH 6acran, WHTENeKTYanAbIK AEN aTanateiH XaCawdsl UMMeNneKM Canachinaa
KenTereH KOMMLIOTEPAIK XyieNep AaMbiAs
3amMaHayn MHTEAEKTYaNAbIK TEXHONOTUARAP ~ 6y AEPEKTep BHAIPINETIH, Tan-
AaHaTHiM, TYCIHAIDINETIH XaHe NalAanaHbINaTLIK KOMNsI0TEpAIK Xyiienep.
KW (XacaHas! MIHTEANEKT) Canachi Keneci MiHAETTEPA] WeweTiH NporpamMMans
KypyFa 6aruiTTansam:

4
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* apHaiibi MaTeMaTMKanLIK anNNapaTTLl KOMAAHY GaphiChiAa GeliHenep weH
coitneyai kabLinaay XaHe TaHy;

* AepeKTepai Tangay XaHe Xannbinay apKsinbi e3iH-03i OKbITY. Byn GarkiTka
KOMILIOTEPAiK AEPEKTED KOpHIHAGFbI 3AHABINLIKTAPAY! i3AeY Xyiienepin enrizy;

* unTennextyanabi po6oTTapat 6ackapy;

© MAWIMHANBIK WIbIFAPMALILILIK X3HE KOMMIOTEPIIK ObIHAAPABI KaNTY.

By Canagarei GapALIK KMBIHALIKTAP AAAMHLIH MHTEATEKTYaRALIK KLISMETIHIH
npUHLUTED] MeH wewiwgl KaGLiAAaY MPOUECTepiKiK XeTKiniKCi3 3epTTenrenairive
6aiinawsICTi. COHABIKTAH KACaHAL MHTENNIEKT CanaCkiKAAFh! XYMbICTAp NCUXON0-
WA, QU3MONOTMA XaHE TMHTBUCTUKS GOMIMAEP] GOiibiHWA THICTI JepTTeyepmen
TeiFLI3 GaNAHBICTE 6ONYbI KepeK.

KV KonaaHy canaceik cypeTrerin yarivi Kapactsipsinaap (1.1.1-cyper). Kon-
A3HYAHIH epexwenikTepi KV KypHUIFLIaPHIHbIH a1bIHA KOTSINFaH HAKTH X063~
1apFa aHe MiHAETTepre 6aiAaHHICTL

KV Ke3 Keren KOAAaHy Canachia Katsic 6ap GipHeuwe esexti acnextinepai
6enin ansinaap, 6y Xaraaiiaa &3 naiibivaayNapsIHALI Keneci TesucTepre cyiiene
OTHipHIN XacaHaap:

 «aKBIS! MALLIAHANAD MIPIMI3re EHTEHHIK S3iHAE 38aM BYpbIHFLIAal Ma-
Hei3A81 Wewin KaBAAaYFa KaTbica Bepeain;

* <anaAWAAD XACAHA WHTENNEKTIHIK MYMKIHAIKTEDiH actipa Garanayaa»;

« KV gereminis — KeneweK, aAaMHbIK YFbiMbl MeH CAHACHIHH THCKADS!
21€6ip XaHa, 2KbiNA TIDLIINIK WeCiHe aiHansin Aauybsi.

 Eriv XUHayas aBTOMBTTaNALIPY
 Kelntiscait Wapyawsineirsi
aamerry

« 9pin Garanay
« Biin anywbsIK nOTeHUMAH

 Wairsinge asairry
«©aipic canacen
Karepy

« warnocua
« Tenemeanumma

@ Keunmawicrung
angein any
pinxasa
Konaany

Yanbixka keiswer
xopcery
« AnasKruika xon
6epuey

« Xongarw: kayincisaix * Buip canacun xaxcapry|
« Xonga kenrenicriv, angun « Typreit yit anamrapsiein,
any angein any

1.1.1-cyper. Xacanaul uHrennexini Kongany cananapel
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1. OKacaas! UHTEANEKT» TYCiKiri Typans: aiiThin, 0faH Aanen kentipiraep.

2. KOMNbIOTEPK XYHEHIH «aKLIALLIFbIHa» ©3 KPATEPUANEDIHAT YCHIHEIHAZD.

3. Komnbtorep Tabisu (aaaksa TYCIHIKTI) Tingi TYCiHe XaHe naiiganana anags: ma?
4. Texnakansik, yienep WeweTin Kawaai MiHACTIEDA| Xacanas! MHTENNEKTIHiK
Kepikici petinae Kapacripysa Gonagei?

5. Kacargsl MHTENNEKTiHiH KOFaM AaMYSIHAGFS! TEDIC XAKTADHIH HBIKTAHARD.

Google AyAapmaLLI NPOrpaMMaCLIMEH JyMbic.

1. Ka3ax, OpaiC, afbinLbIK TiAAEPIHAE MATIHAI TEDIHAS, OHbI aYABDHINAAP, ayAaD-
MakL Texcepikep. AyAapMa AYPHIC BONMaFaH Xas4aiiaa Hewece calikec 6onmaca,
€3 HYCKANAPbIHAS YCbIHBIHAIP. OHbl CaKTAN KOMSIHARP.

2. SIBLICTHIK enrisy apKsine! MATIHA] 3aepiHe OHali Tire ayAaPHIKAGD.

3. Ayaapua Xasatsi OpuiHa VIHTEpHET-GeTTiK CinTeweci Kosiaap. AyAap-
MaHSIH AYPHIC EKeHIHE Ke3 XeTKI3iHAED.

4. KyXaTrapas ayaapy Kui3MeTiHik Kewerimen ayaapua xacay ywin apTypai op-
MaTTaFbl KYKATTaALI XYKTEHAED.

5. Google Ayaapmausiga suaeoBparMeHTTEAl ayAapy CYBTUTP anropuTMi 6o~
ibiHua OKy apexeTTep Taivik OpHIHAZHAZD.

1. YouTube-Tan KonXeTinai CyBTATDAI BUACOHS TaHAGHAGP. BUACORa CyBTUTDAI
asTopnapsi e34epi Hewece YouTube Xyiecinis 631 aBTOMATTH TypAE Kocags

2. Cy6rupnep (Cy6TATDHI) Merioiae ayAapwa Tl TaHaaHARD. Tindi TaHaay ywin
cybuTp Benricive Gacsinaap. Erep Tisiuae Kepexi Tin X0k 601ca, oHga Google-
AyaapmawbiHbIK Keveriven cyBTUTDA ayaapyra Gonagsi. ON ik
 OIHATKSILITHIK, OK XaK BYPHIILISHAAFH! Benrini Gacinaap;

« Cy6muTpnepai (Cy6TuTpH) TaHaaHAaD;

« Ayaapyas (Mepesecty) 6aceiaap.

Conbien Katap Keneci napamerpnepai 6antaynapsina 6onaas: WpNAT, WpkeT
TYCi, WPMOT SALIEM, GOH TYCi, GOHHEIK TYHBIKTBIASIFLL

Nexcuansix katenepai Tysety mbicanaapsi

Morinwin Gepinyi | MawwnHansik ayaapma Tysery

system unit KomMnsioTepriK Xafaah | Xylienik 610k

allin one computer 6apasieui 6ip KoMNsio- | MOHOBAOK
repae

plays nbecanap olinaligs
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«Har-60T» Kypy KOBANBIK KYMBICH!
6. Google Assistant faysicToik WHTEpOeiicisin MymKiHAiKTEpiMeH Ta-

HBIChIHAAD.
7. https://aimylogic.com/ caiisiMa TipkeniMaep, uaT-60TTapas KypyFa
apHanFaH KYPanAapMeH TaHBICKIHAAP. KOCKIMUIaHb Kyphim, OHbI Gafa-

nawaap
UaT-60T — aAaMHEIN CO3iH XaHE AayBICHIN YKCATIN KaTanaiiTHiH aHriMenecywi-
nporpamya.

-]

1.2. MAWMHANBIK OKBITY

Oxein- Tipex KeizbikTo!
Yiipesecinaep cezaep maFnymarTap

R MatwmHansik okbiTy — |Sifi xaHe Google AaysiCTuik Kemexwi-
SKeimi MauwmhHoe obyuenvie ~ | nepi, Facebook xare Windows 10-aa
Machine learning; agawpapas TaHy, AMazon yesiHbim-
Myranimmen oKeITy ~ | Aapsi, GBTOMOBU-POBOTTHIR Keaep-
OByuenve  yuutenew — | rinepre xon Gepweyi T.Cc. TexHoRO-
Supenvised learning; uATapALIK  KeNWiAr  MawMHANSK

Mysanimcis okeiTy = | OKsITy TEODUACEINa Heri3genreH

Obyuenve 6e3 yuurens —
Unsupervised learning

[m} siri xone Google aaysicteik Kemekwinepi, Facebook-Tasbi agamgsi Tany
HEHiH KeMeriMeH XyMbIC iCTeitAi? MaluvHansiK OKbITY AeTeHiMi3 He?

Kasipri yaksiTra KomnsioTepepa Tex nporpanva-  ITSTRIVEITTYTY

nan Kawa Kolimaii, 01apaLl ©34€pi A€ yiipeTe anarsingalt
ein GanTayra 60nags. TancHIpMaHs! Wewly XONAapHIH T ALMHANIK oKBITY -
Xacars! MHTENNEXTiHIN
iaaey npoueci, Kaxerri Garra ozin-o3i xerinaipyre, e AL EEIIEL R
AaMyFa KABINETTI XaHe AAMBIN Kene XATKaH NPOTPAM- funchllycyiniich oy
Manapas! KonaaHyFa Herisgenren et
«MawmHansIK OKbITy» TEPMMHI XaCAHAB WHTEN-  anropumugi naiganansin,
MEKT uiH CUHOMUMM PETiHAE Nali4anaHbLnaAL, GIpaK i€ tancuipmars OpIHARYAs!
KY3iHE MALIMHATKIK OKBITY ~ Byl XaCaHAb MHTENNEKT  yiipemyin Ginaipeai.
‘BpiCTepiHiK, KNGCHl, OHBIK epeKwWeiri TancyipManapas!
TiKeneii wely emec, YKCac TanchIpManapAsIK WewiMin KonAaHy npouec Herisinge
Yitpenyi
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Mawuansik oKy canachi Geiinenepai Tansin-6iny Mingeriepin ae Kau-

TuAbl. MBICaN, CUMBOTAGPAYI, KONXa36a13pAY, Colineyai Tay XaHE MaTIHACPAI

Tangay. Kipic A€PeXTepiHi, SpTYpALrine Kapali MALLIMHAFa 33HABILIKTAPAb TAGY

XaHe HOTUXEH] HaKTbI KOPCeTy OHaii GOnaAbL

Mawumansix OKuITYALIN MAKCaThi — Kipic AepexTepi GoiibiHLsa HaTAXeHi

Gomxay. Backalua aiTkanAa, Ken Xafaaliga KOMMAFAH CYPAKKA HAKT Xayan

Gepetin Anue-a3n MOAEb KypY Kepek. O YWiH MuIMBAalH KYPayWLIZP Kaxer:
aepexrep, epexue Genrinep, anropuuaep (1.2.1-cyper)

Lepexrep (Data) - vawuHansIK KTy

Werisi Gonwin TaGeurags. Meiiiuue MaKTbi

HaTIXe any VLI AYPHIC XoHe Cananbi AepeKTep

w Kenewmin xnHakTay kaxer. Jlepextepai Konmen

XaHe aBTOMATTHI TYPAE XNHaKTaysa 60naas!
Epexwe Genrinepi (Features) — oGbexri-

nepaik cunartamanapsi. Epekwe Genrinep cam-

AbIK (Msicansi, Tewre Typingeri Kipic Hemece

CaHTMMETpMeH Gepinren enwew, akuua Garace:

1.2.1-cyper. Mawwransi T 6) HEMECE KATETOPMANBIK (a8TOMOGMAL Map-

OKBITYAbIN KyPayLIsLAZPbI Kac, Tenedon Mogeni xawe 1. 6) 6onLin keneg

Epexwe Genrinepai, epexwe aiiHbiMansinapas,
aTpuGyTTapas! cypeinTay ~ 6yn MOAEALAT KYPYAa
KOMAGHBINGTLIH MaHBI3A61 GENTinepAiH XubiHbIH CYpLINTay NPOLECi.

Anroputm (Algorithms) — 6yn KoMnLOTEPAE OpLIKAANATLIH OnEpaUNANap-
A6 XUbIHTIFbIH GinAIpETiH NPOUEAYPa XaHe NPOB/eMabIH AYpHiC wewini wekTi
YaKBIT AansifbiHAA TABLIIFAHALIFLIN HEMECE WIeWiMiHIH XOKTbIFSIH XabapnaiiTi-
HeiH Keningenaipeai. POTPaMMANLIK Xy3ere achipyasiy OpIHAANY XbIAAMAbI-
Fbi, COHBIMEH KATap HATWXEHIH HAKTBI WeWiMA] KABLINAZY ANTOPUTMIK TaAayFa
Tayenai

MawmHazsIk OKbITY NPUHMLMNTEPI OCH KYPayWsNapAbIH HEri3ikae OpbiHaa-
nagel, AFHN GaCTanKkel AepeKTep XWHaKTanasLl, AePEKTEpAIN epekuwe Genrinepi
CYpHINTanazs!, OKLITY ANTOPUTMI TAHAANAAL! X3HE MOAEA] KYPBINAAY, HATIXE 6O~
xawags (1.2.2-cyper).

Bactanksi Epexuwe Genrinepai Anropurmai

M Hore

fepexrep weisapy Tanaay

1.2.2-cyper. Bieo, aya0 XaHe MATIHA TaHy MLICanbiHAAFbI MAIMHANLIK OKSITY.
XYMBICHIHBIH NPUHLANTEDE
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( Mowmvansi oxurymem reririryprepl )

C s
— ) .
Knacamwansin, oxerry Kocuimuwa axnaparrapas! Hefponeninep
(epexwe Genrinepi xopcerin- | | Konaamy erisinae okbiry | | (epexue Genrinepi xepcerin-
ren Kapanaiiom aepextep] (aepexrep xoK, 03apa weren Kypaeni aepexrep)
~. apexerrece anarein opra 6ap)
Mysanimmen WMysanimeia
(aepextep angern ana Kareropns (acpextep opranacnarar)
vewece canaeix Sonsin Goninrer)
- Knacrepney |
inrey (yxcacruir Goiisinua eperueney)

> (ouexrinepai kanaaii a2

Kanneinay wane enwiewpl a3anty

i epumepeinep,Sosoman
P romepiret T
ecomra L

L verpecem e

1.2.3-cyper. MalwuHansi oKksiTyasiH Heriari Typrepi

1. MYFANIMMEH MALIMHANBIK OKBITY

Mbicans, komnbioTepais Myranimi 6ap aen ecen-
Teliik. Ol MbiHa CYpETTe W, 4N MbiHa CYpETTE — XLinKs!
8N, MT MleH XbiNKbIHLIH epeKeniKTepi Men Genrinepis
anasik ana kepcerin Gepeai. On MaWMHAHBIK XagbiH-
A2 cakTanagsi. MauwnHa Con MbIcanaapas! naiaanansin,
HakT XayanTel anbikTaiigsi (12.4-Cyper).

00G

Labeled
photos

HORSE

Mysanivmen  maumha:
MUK OKBITY — MALLIHaHSH
angein ana wyrani Kep-
ceTken HaKTH! Meicangapsa
cyrenin yiipery agic

1.2.4-cyper.
Myranimmen

DOG yyauumanik o
- v GOT ik

Mbicans

Komnsiotep wewerin Tancuipuanap exi tnke GeniHeai: xixmey xaHe pe-

2peccus.

Xikrey - 6yn o6vexTinepain Kawaait 42 6ip KpuTepuiinepi GoitbiHwa Geninyi.
CompasiKTak KoMnsIoTepre Genrinepi Mew KaTeropuAnaps! GoiibiHIwa ManiMeTTepAl

OpHanacTipy ywis Myranin Kaxer 60nasi
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Mbicans, xikTey naiizananyuwsinapas GipHewe kputepuiinepre caiikec Genei
KbI3bIFyLILITBIK, XaC epexweniri, kacin aHe 1.6. Google-aix nowra xawiringeri
XaTTap Ma3MyHbi GOIHIIA CYPLINTANaAs!: ANEYMETTIK Xeninep, XapHamansix ak-
unsnap xawe 7.6

Perpeccun XikTeny Typise yKcac, 6ipak kareropus opHsiia cambi 6omxaik
Ab1. Mbicans, kolesa kz caiiTainaa asTomoGuAbAep Typans! masivertep 6ap. Caiitra
KNIKTIH 6aFaCtl, WLIFAPBLAFAH Xbinbl, KYPIN 6TKEH KALILIKTLIFS, KOIFANTKbIWTEIH
Kenewi xane 1.6. Genrinepi kentipinrew. KomnbioTep Tawaanran Genrinepi werizinge
aBTOMOGUAL KyHLIHA TaAAY XaCAViTLIH MOAENL KYPazs!

2. MYFAIMCI3 MAWIMHANBIK OKBITY
Myranimcia oKeiTKaHaa, KomnsioTep Genricis mani-

MeTTepMen Ke3deced, On Ke3 KeNTeH 3aHAMNLIKTH
Myranimcis mawmna- o3 Gerimen Tabybl kepek (VHTepHerTeri https://www.
AbiK OKBITY — MAWMKA-  boredpanda.com/dog-food-comparison-bagel-muffin-
sk 03 Geriuen SeArIca  jookalike-teenybiscuit-karen-zack/ _caiiTinga xapua-
et Y naFan Tarau TYpiHe YXCaC XaHyapAapAsIH cypeTTepin
Wewmece aiiHanajarkl 3aTTapFa YKCACTBIFLIH AXbIPATYbIH
wbicanca kentipyre Gonaas). Byn Xafaaliaa KOMNbIOTEp ©3apa YKCaC cypeTTepai
axwipaTa anmaii KnHanagsl
Kanninay - Xofapsi AeHrelideri HakTsi epexwe Genrinepi Goifbinwa Xv-
HaKray. MbiCabi, albIK-Kbi3617 TYCTI, YAKeH, TaTTI-KbiLIKbin GOAGTEIN XaHE KY3AIHK
COHpiHa Kapai miceTik anMa - 0N «anopT» TOGHIHA KipeAi. Erep 0GbexTiHiK Genri-
nepi ken 60ACa, Gyn OB MOAERH XaCayAbl KWbIHAATAA), COMABIKTAH Mari-
MeTTepaiK Canbii exi Wemece ywike Aeliin azaitage. Mysgal mopensai xa-
3BIKTIKTa 42, KEHCTIKTE Ae KBpyTe MyMKin 60nazsl. Knactepney - 6yn angsis ana
6enricia pepexTepai knacrep GolibiHwa xikTey. KomnbioTep cunaTramac: ykcac
oexTinepai i3aeiiai xare onapas knactepre GipikTipea
Accoumauns (Accounamstix epexenep), Msi-
Cansi, wapeirar Tayapas Tanaay Keaivae, AYKew
AccoumaTuatic epexe-  copenepin Gesewaipyae, catbinmiMabi Xobanayaa Ka-
71ep AereMiMI3 ~633p3 0T 6onan Anraw per wynAai TAMCHpManap cynep-
GalinaHbICKaH JneMeHT-
e (epetiep noneca | MAPKETTri CaygaMbiK, TANTIK YATCiH K2ABIMTACTSIPYAR
SOuextinep) apaci.  KOTAAHbINAbL. HelipOH xeniciHin XyMsic icrey npuH-
Aare KACH AL Karaga-  UWTITEDi TYDanl aKnaparTui TYCivy yuwik, Google-gin
‘napaes Taby mexanuai,  Teachable Machine oksiy XoBachin KonAaHbiHAap
https://leachable machine.withgoogle.com/v1/.

Macenenepai Wellyre apHanFaH MaWMHANGIK OKSITYAsI NAABNGHYFA MBICAAAD
' KenTipingep.
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4. MalHansik OKsiTyAbIH KaPKLIHAL AaNYbIH Ka7al TcHgipyre Gonags?
5. Malihansik OKBITYASIH KYPaMARC Be/IKTEDiH aTaHAap, 01apALIK 833D KapHiki-
KaTbIHacs) KaHgaii?

6. MaliHansik OKBITYASIH XYMBIC iCTey NpUHUMNIH TYCiNgipikaep. Muicangap ken-
Tipikaep.

7. MYFRAIMMER XaHE MYFaNIMCI3 MALINHANSIK OKSITYAbIH aibiPMAWISILIKTADSH Ty~
cingipikaep. Meicanaap xentipiraep.

Keneci Tancsipmanap MawmHansik okbITYAbIH KaHAQi TYpAepiHe Xataasi?

KayanTapbinast Herisaenaep.

1. GU3MKaILIK-TEOTPAGATLIK XaHE JKOHOMMKANSIK KepCeTKiuTepre calikec anew

€1/3€DiH KOHOMMKANLIK XaFAalibl BOTiLIHLIA YKCAC MEMTEKETTEp T0BsIHa Gery.
Hecuenix IMUTTIK KYHbIH KaDLi3 ANYLIbIHEIH CayanHaMacs: GoiibiHa Baranay.

Marintik CKaHepeHreH KeckIHiAe OHbi KYPaiiTi TaHGanGp Ti36erin aHbiKTay.

Bipkarap Genrinepi 6ap naiigansi KOMNSHOTEPA] caTbIn any.

MeguuHansi auarHos.

Baranbl Kara3AapALIK KYHbIH GONXaY.

KaHaLIKTapAs! Ma3MyHs: BOMisIHLLA TONTACTEIPY.

‘Web-caiiTiapgarei apexetrepa Tanaay.

TaKeIpHINTS: aifKbIHAAY XaHE YKCAC KYXATTapAS i3aey.

CENomEwN

EK TaHsIMan NPOTPAMMANADALIK MBICAAADLIH KAPACTHIDIHAZD.
AKWHATOp — 61 OfbiHLIL! XACHIDFaH KEMINKEPAI TaGaTEIN OHAGIH-OMIH. Cypak-
TaPASIK XayanTapei AEPEKTEp KOPbI ABTOMATTbI TYPAE XaHaPTHIN OTHIPAAL,
COMABIKTAN Wewy bIKTUMBNALIFbI KOFAPHLTaI AL KOHE NDOTPaMMA Ke3 KenreH Ta-
HeiMan kefiinkepai €3 Taba anane: (wiwakinator.com).

WolframAlpha ~ pTypai 6iim Cananapsiksik ACDEKTED KOPSIHBIK i3aey anfo-
WTMAEPIH NajiganaHaTsiH TaHkIMaA BiniM KOpH! (wiww.wolframalpha.com).

1. TakpipbinTap GolibiHiua XaBapnama MeH NpeseHTaUMANAPAL! AAHBINAGH-
aap:

1) «MawmHansik oKsITyasIK Heriari macenenepi»

2) «Mawansik oksiTyAsiH MikgeTTeDi (xiktey, perpeccus).

3) cMawMHANLIK KTy NaHAIAHYALIH MbICARAZDH.

2. Kecrewi ToATHIPLINAGP, 9p6ip 6aranra 3 apeKeTTi wasbIHAaD.

Mauuna opbinaah Ic-apexerrep Mawuna opbinAah
anagur anwaiiget
anaoi ana Gorxay
ecte caxray
Xanaca xacay
oirary
e KaKchICa Taraan any
Gepinren aepexrep
LiewGepiHen weira anags
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1.3. HEAPOHABIK XXENIHI ¥ALIMAACTbIPY

OKein-yiipenecinaep | Tipe cesaep | Keeikrer maenymarrap

« cHeliponaei weni | Kacanawt HeRPOMABIK | AAAMHBIF XiiKe XYiieci Helpor
(veiiporgap ven eni — Ncxyccrsentian aen aTanatein xyiike xacywana-
Cavancrap)s yrosl | HEHPOHHaA Cets — Artificial | pian Typansl. OHbIK Y3biHgsesl
Sohe on eash neural network; 1 werpre aeifin xetei Hewece
TypaTLHbA. Helipon — Hefipor — Neuron. | 04as 4a ken 6013

HEAPOHABIK XXENI AETEH HE?

ECTE CAKTAHAAP MawnHansik  oKeTyabiK Gactanksi  Kesewinaeri

Helfpon — wgeir, Heriar

Tasei 6ip anropUTMAIK Tacin — HEHPOHABIK Xeninep.

APk BywkLmo-  HEADOHANIK Xeninep agamHsin wwsi Typansi Gininre,

Hangelk. 6ipairi. On wis

2 Xacanas HelipoHAIPALIK apackingarti baiinansicrapra

6epinerin aknaparTel K- Heri3AeTeH. ARAMHBIH Oifbl MWAGFLI HEPOHAAD Xenici
ey GYHKUVACHINEN aHa-  XYMBICLIbIH HATWXECI GOAbIN Tabbinags! (13.1-y-
JbiCaTS Tanwek. OM3P per) Heiipowpap Gip-6ipie anekTpaik nMnynbcrep

aKnapaTTei, Kabeinganysl
Men Boiisa Tapanysina xa-

yansi

aPKLITB! XAMMATLIK CMTHANAGP 6epin OTbIpaAs, MyH-
230 yXeIMABIK GencenainikTen Gizik cesimaepimiz Gen
oiinapuimei3 Tybiaalias,. Heiipon xacywansik Aewe-

TEITALNTTTI nev. yaum xoHe KbiCKa TanWLIKTapAAH TYPaAbI. ¥3biH

Kacangei Heiipompei TANUBIKTAP GKCOH, an TAPaMAANFAH KLICKa TanwbiKTap

Keni-6HONOr ALK Hel

dendpummep aen atanagei (1.3.2-cyper). Backauwa aiir-

PONANK Xeninepal (Tipi  KaHAa XeKeneren HEVipOHAAP MeH 0NaPALIK KOMNbIo-

Opram3MHH, Xyiike Xa

- Tep apKsibl KypIIFaH 83apa apeKerTecy Xenici Aen

CYWanaps) VASMAICTIRY  aranasu

XarHe XyMsiC icrTey npu

wani Herisinge Kypeinsan

Heliponaap eniciniky e
TeMaTVKalsik HeMece KO-

netoTepnik Mogeni

Kacawas! HEFipOHASIK XeniHiH KypsISIMSI KOM-

" nuoTepre Kenin Tyckew aknapatrii Tangan, cakran,

- apTHIHWA OHbI ©3 X3AHHAA KAANLIHG KEATIPIN OTHIDY
MyMKiHaTiH yCoiHans

Aenapurrep

Kacywansix acwe

Pansse cxarun any»

a3k wacywacs:

Muenngi xabuixwa

fafo

1.3.1-cyper. My heiiporaapsl 1.3.2-cyper. Helipon kypsiniice!
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HEMPOH/BIK XENIHI KYPAYILbINIAP XOHE
ONAPAbIH MAPAMETP/IEPI

Kacangbi Heiipon

Kacaras HeiipoH GUOOTMANLIK HElipOHHBIH KacueTTepie yKcac. Xacange
HelipOHHbIH KIpICiHe CUTHAnAaPALIK KaHAA/H 43 GIp Xybikbl Kenin Tyceai, OnapAbIK
apKalichicsl 6acKa HEMPOHHBIK WhiFbiChl GOMLIN Tabbinagsl. 9P Kipic caiikec
CUHaNTUKaNLIK KYWTiH Canmarsiia KeGeiiTineai XaHe Gapnuik kebewTinainep
KOCHINLIN, HEWipOHHLIH Gencenaipiny AeHrelis aHbiKTaiias.

Kacaras! HelipOHABIK Xeni HE/ipOHAAPAY TONTACTLIPaTHIH GipHewe Ka6aTTan
TYpanLI. Ombik Coi3BaHycKansik Moaeni 1.3.3-cyperre kepcetinren

— Wirsic
Kipic

Kipic abarsl  Kaceipeit kaars  Lbissic KaGats

1.

cyper. Xacanas! Heliporauix xesi

Cumanc - Gyn exi HeiipowHsIY apackikgarel Gainansic. Cukancrapasiy 6ip
napamerpi 6ap. O — canmak, OHBIK KOMeriMeH Gip HelipOHHaH Keneci HelipoHsa
Tapansin XaTkawaa KIpic aknapaTel e3repeai. AWTansik, aKnapaTTel TaparaThi
Yu Helipon 6ap Goncuin. OHAa ap HelipokFa Calikec yu canmak 6onagel. YakeH
Canmasei 6ap HelipOHAaFLl aKNapaT Keneci HeiporAa Gackim 6onaal. OchiHaal
canMaKTapasiH apKaceiHAa Kipic aKnapaTTaps! eXgenin, HaThxe Gepei

HEPOHABIK XENINEP HE YLWIH KAXET?

Heliponaik Xefinep a4am Mubia YKCac aHanuTuKansIk ecenteynepai Kaxer
eTetin Kypaeni Macenenepai wewy ywin KongaHsinagsi. Helipowasi xeninep
Xikrey (cypeinTay), GoMXay XoHe OGLEKTInpAi HeMece OKwWranapasi TaHyaa
KongaHLInaAL.

Xikrey - aepextepai napametpep Goisitia Geny. Meicansi, Hecue Gepy
OpTansifLiNga Ke3eKTe TYpFaH Gip TON agaMHLIH KaVICHICkiHa Hecve Gepy Heme-
ce Gepiey KaXeTTiri wewy Kepex. By XYMBICTs! HEliPOHABIK Xefi Xac WaMacs,
Tenem KaGineTriniri, HeCue TapuXbi XaHe T.C.C. aKNAPATTHI TanAAy apKbLnLl Xacaii
anagp.

Bonay - aepexrep werisinge 3epTrey OvexTicikiy Gonawak xaraaiis Typa-
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A6t naiibimaay. Mbicansi, KOp HapBIFbIHAGFHI XafAaiNaAPAY TanaayFa Heriagenren
aKUMANAPABIH KeTepinTeHAriH HeMece KynabIpaybik Gonxay.

Tamy - Ka3ipri yakuITTa HEWPOHALIK XeniNepAiH eH Ken KonaaHaTsiH aaici. Mei-
cansi, Google-aeH Hewece kamepansik TeneonaapaaH GoTOCypeTTepA 3geren
Ke3ge Hemece Ger-GeiiHenepAiN OpHSIH AHLIKTAFaHAA XaHE OHbI KepCeTeTiH kesge
Konaanags

DoTOCypeTTeri aAaMAAPAY AHbIKTAY BYHKUMACK NPOTPAMMAnbIK XaCaKTaMAAa
6encenai naiiganansinysa

«<Heliporgsik eni Aerewiui HeT» BUACOPONUTIH KepIHASP. ©33pa TaNKHLIAHAAD
(https//wwwyoutube.com/watch?v=RICIYBAAIED).

TEPEHAETIATEH OKBITY

ECTE CAKTAHAAP Kacangsi Helipoxeninepai yiipery ywin Gar-

MaeTiAreN  OKuiTy — AGPMaMA XaCaylibi OTapAWIK KEMTEreH KYPAENi ap-
MALLMHANIK OKuTYAu 6ip XVTEKTYPAAapbiH Oinan wirapas. ONapasIK winAeri
Typi. Tepewperinren oksity Keneweri 30p Typi - Deep Learning (repenaerinren
KeSikge KOMMbIOTEp 342M  OKBITY) apXATEKTYPACH, AFHA «KONKABATTh HEHpOH-
MULIHLIR, HEFIPOKANIK K&~ nuik xceiinepai TepeHaeTin OKeiTy» 60AbIN TaBLinaAs.
BaEERE B ] * e arming sprmorypaca wemmenr
LiepAe XaCaHAs! HERPOHALIK
i KandnTacropags, | OKBTYASI MPAKTUKara Kewiwen ewriagi. Xyprisywicia
XYPETiH aBTOKENIKTEP, ACHCAYNLIKTLI CaKTaY Wapana-
Poi, GuALMAED MeH My3bikara nikip GinAipy - Gyrinae MyHbI 6apabiFuiHLIK GacTa-
Macki 6ap. TepenzeTinren oKuITyFa CyiieHin, Xacawasi MHTEANEKT ©3iriHen oiinan
Hemece wewint KaGbingaliAL Aen aiiTysa 60amaiiaw. Bipak G0nawaKTa HeiipoHasIK
Xeninep MeAuUMHa MeH Kayinciaik canackia Kemeri TUrisin, KenTeren npo-
LieCTepAi ABTOMATTaHABIPHIN, KEHEC BepywLi-MeHeAXepAepAi arMacTLIpLIn, G1eT
caTin anyra, 3aHrepAik KeeC Gepyae XaHe T.6. KeMeKTeCeTiHi aliaan anbik

iSxiprbepracannapl
Helipon xceniciki Ol MOAEA NPaKTIKGAR Kanai XyMbIC ICTelTikH Tekcepinaep
(https//playground.tensorfiow.org).

1. Google komnanwscet Quick, Draw! (Ksinaam cypet canl») oHnaiit-
OifbikbiH CKE KOCTbI, 071 apKLInbl KOMNaHWs kapanaiisim cyperrepaeri
ofvekTinepai TaHuTLIH e3ikiy Helipoxenicin xetingipai. Xyiiewi asipney-
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#4

winepaik aiTysIHWA, KACAHAL! WHTEANEKT YLiH CYPETTI TaHsin axbipaTy
OHait wapya ewmec, ce6eGi 6ip faHa XbUTKbiHbI MbIHAGraH TYpAi daicnen
Geiiveneyre 60naae, an aaam 60ACa OHbIH 3PKAVCHICHIH GipAeH TyCiHeai.
OfibiHHBIH TaNCHIPMAnaphi OPHIMAGHAAP, an Helipoxeni Hewix cyperi
cansivFasbi Tabysl Tic (napakwa ~ quickdraw.withgoogle.com).

2. Microsoft KoMMaHNACk GOTOCYPETTe HeHiK GeiiHenenrenin anbikTalt
anarbik apaiisl KOCHIMWAKS! yChikgs. O YiliH CypeTTi www.captionbot.ai
CaiiTbina XYKTey KaKET, an CEEUC CYPETTE HEHiH KEPCETINTeHiH aHbIKTaiAb.

3. Microsoft KoMnanmAcs! yCbiHFan X06a naiianaHywsnapasiK Get
eI 6OiibiHLA ONAPALIK XaCkiH ECENTeN WIFapY YILiH MALIMHATLIK OKbI-
Tyas KongaHags. www.how-old.net cepauci apKsinbi cypetre kepcetinres
AAMHBIK XaChiH aHbIKTAN KepiHAEP (63 GOTOCYpeTiHAi Hemece Gacka
cyperTi Konaawyra Gonas). Keiibip CMAapTOMAApASIH Kamepanaphi
GAAMHBI XaChi MeH KbiHbICHIH GOTOCYPET APKbINLI AHBIKTal anagbi. OCkI-
FaH yKcac dynkumuanapasi Google Play mew App Store KocsiMwanapsiar
Ta6a anaceinaap.

1. Helfpo AereHiuis He? OHbiK MaKCATHING, Kui3MeTiHE cAnaTTana Gepiaep. Heii-
POHABDALIH TYPAEIH aTaHAAp.

2. Kacargs! HEWipOH KaHaa SnemeHTIEDEH KypanFa?

3. Helipoxeni Aereniuia He? OHbik aTKAPATHIH KeI3METI KaHgaii? Hefipoxeni Typ-
nepi aranaap.

4. Helipoxenini oKuiTy Aeren Hewi 6ingipeni?

5. HeApoxeiki YApeTy Mew OHbIK XyMbICsiHSI THiMALRITiHe acepih Thriserin
Heriari napametpaepai ataraap.

6. Maluiazsik OKsITy Mew HEHpOHALIK Xeninepaik alibipMaLibifsi Hege?

7. HelipoasIK xeni Heaen Typagsi?

8. XKacans! HelipOHASIK XeLNEPAIK KONIaHbLTY CANANaDHIH CUNaTTaAGD. Helipo-
Xeninep apksinel LIEWETiH ecentepai (MIHASTTEDATK) TUNTEpiK KepCeTiHAED.

9. Deep Leaning — «KenKaBaTTsi HEHPOHALIK XeALNEPAi TEPEHAETIN OKITyAbIH»
epexweniri Heae?

1. BUONOTAANSIK KaHE XACanasl HEADOHALIK XERNEPA XYMbICHH CAnbICT:
PHIHAGD, YKCACTLIFbI MeH e3rewenirin araHaap.

2. HeipOHALIK XeiHik MYMKIHAIKTEDiH CUNTIaHAAD, MSICANAAP KENTIpiHAED.

3. Yiiperyre apwan ipiKTe/fen Marepuan AereHiuis He? OHbiK MarbiHaCh! Heae?

1. Keneci yCoHbinfaH TaKuIDSINTapasiK GipiHe aMMALWMATAHFaH NpeseHTaLus
Xacanaap: «HeAOHALIK Xeni ~ BONAWIAKTSIN Xericin, «HEpoHASIK Xenii asip-
neywinep, «Anal aF3aceiAa HERPOH Mk CAHANCTEIN PO KaHAaAT>

2. TaksipsInThIK Heri3ri yrbIMAaps GObIHWA MHTENNEKT KapTacsi (Mind Map)
xacaraap.
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1.4, HEAPOHALIK XKENIHI XOBANAY

Okpin-yiipeneciaep Tipex cesaep Kei3biKTe! Masnymatrap
« Helipon kanait xymsic | Helpomgeik xeni — Heipon- | 3avanayn uadpasix
icreiiniv; Han cers — Neural network KomMnsioTepAEpAiK
« weliposik xenini | Wekri ~Mopor ~ Threshold pecypcrapuinen cansic-
Xo6anayasi; Tericrey - Craaxvanie — Teipranaa, AeHrenex
« Kownstorepais e3airi- | Smoothing KYPTTHIH (HEMATOATEIK)
Hew Ginin anysi ywin | Kare - OwwtKa — Error Wittt 302 Heiiporigs aka
X kongakyas, 6on- | Bonwam — Mporkos — Forecast | Kypaifasi, 6yn ere a3
xayas; Bencenaipy dyHKunACH - canl Bipak KypT acTypAi
« HeliponasIK XeniHi | DyHKkunA aKTveaLM ~ Activa- | KomnsoTeprep ani ae
Kypyas. tion function weuwe anwaiitai Kypaeni
Tanceipmanapas wewe
anap.

Kanaih oWnaicHHARD, KoMNLtoTepAir o3ariten Slaim any mymKikiri 6ap Ma?

i3 HEWPOHHEIH 6YONOTMALIK MILALIH KYPBITIMALIK,
KbI3MeTTiK Gipiri exemin Ginewmis

Kipic chrHansiv anateis, HelipoKbiH _ apTYPAi (GOpManaphi  neKTPOHA!

6ipak WeKTi MaHit ECKe-  cyruanaapas! HEWPOHHLIH (AEHAPNTTIH) 6ip KarbiHaH

PIN, WL CUIHAMSH  oyivuicine (repmwHan) aKCOM apKbinbl XiBeperiine

TypReHaipeTiH dyHkuMs - .

Ganconnipy dymuwn. | OCCP eTneiiai. Helipon (cipic) 3nextp curansin a-

e 6uungalian KaHe Gacka (Wbifbi) nekTp CurHansik
weirapagsi. Conan kevin, 6yn curHangap 6acka Heii-
porra Gepinesi

Baiikay HaTWxenepi GoWeiHwa Genrini Gip weKTi MOHHiK 6O7yb aHbiK-
Tanzsi, OHbI HEIPOH KIPIC CATHA/IbIHaH KYTY/A€ XIHE OCh! CUTHaNFa KETKEHLIE OHbl
6aceneTes, Cogan Kelii KIPIC CUrHaNLIH reHepaUmMANayas! icke KOCagb

CanuicTuipy Yuin CYiibIKTLIK bIALICKA TOAMAlbIHWa TerinMeigi. Ocsinaii-
wa, Heiipowaap Naiiaankl akNapaTTLl TACHIMANAANTHIM KYWTI CHTHanAapALl
wiFapagy.

MaTemarukansik TypFiAan ananaa, MYHaal 3POEKT KaAAMABIK GyHKUMA-
napAb Gepy MYMKIHAITiH KAMTAMACH3 eTyi MYMKiH.

Curmouga Hemece curmonaanaL! GyHKLms — 6y xetingipinren, Tericrenren
S-topizai dywkuua (1.4.1-cyper). byn — Tabuen XaHe WwhiHaliel PYHKUNA, OHAA
KanamasIk GyHKUMAHLIK OTKI TIKTEPTOYPHILTE! Wierapanaps! Tericrenres.

HeiipoHasIK Xeni Kypy YLt CTMOVAAHS! KONAAHAMSI.
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cyper. S-rapizai curmonga

KACAHABI HENPOHAbI MOAENBAEY

1. Weikaiis 61onorvsnbik Heliponaap Gipewe Kipicrepaen Typaasi. Kipicrepai
6ipiKTIpY, CUTMOWATAH WibiFy MakiH GaKbinaY YL COTIKEC MAHACPAIK KOCHIHALICHIH
eceney Kaxer.

NoruCTMKanBIK GYHKUWA Aen aTanatsii CUTMONAA Keneci Gopmyna Govibik-
wa aHbiKTanaAL

)

MYHAGFS! X - HElipOHFa KIPETIH CUTHANAAPASI KOCHIHAKICS, a7 ~ OChi HelipoHAap-
AbiK Wiy curHanL

1. Taburatra Galikanatsis HelpOHAIPALIK PeTiHe Calikec, ap HEWpOHHLIK an-
ABIHA XaHe 0fan Keifin GipHelle HelipOH OpHanacagsi, OnAPAaK 0N KIPIC CHrHa-
NN a3l XaHe THiCiHue, KO3ALIPY XaFAAIibINAG CMTHAN Xibepesi

Kacarasl MOAENLAE OChiHAa/ MPOLECT] KYPri3y VWi KeNKaBaTTLi HeiipoH-
ABIK KYpUIGIMAG KYPY OAICi MAViAANAHBINAAN, OHAA ANAIHFL XaHe KeliHri
KaGartap Geniren. Ap6ip Helipon (ryiiin) caiikec KabaTTapaars! ap6ip HEApPOH-
wen Galinanbickan

Apanki KabaTTap Kacsiphin KabarTap Aen aTanags.

Tyifinaep apaceingarhi GalnaHBICTHI Xy3ere acbpaThii PeTTerily wamanap Aa
(canwax) 6ap. 1.4.2-Cypetre 63apa Gaiinansickan TylinAep (HEAPOHAP) apaCkik-
A3 Kaupaii pa 6ip Gaiinansic kywiniv (W, ) 6ap exewairi kepcerinren. Muicansi,
W, , - 6ipiwi kaBaTTaik GipiHwi TyiiiHi MeH exiHwi kaBaTTeIK BipiHwi TyifiHi xaHe T. 6.
apaceinaarkl GalnaHBICTEIN CanmakTLiK ko3dduumenTiH Gingipeai. Caiikecinwe,

250 17
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1.4.2-cyper. KenKaBaTreik HEHPOHAKIK KyPaAbM

TeMeH CATMAKTLIK KOSULMENT CHTHANALI G3CEHAETCE, AN XOFAPFb CANMAKTHIK
KOIDGUUMEHT CMTHANZL! KyweliTe TyCeai.

TabusaT 3aHaAaPLIHG CaIKEC, BH MLIKTLINGP FaHa XEHICKE XeTeai, HeMPOHALIK
X CATMAKTIH KOIOOUUMEHTTEPIH aHbIKTaY apKbiisl E3iHiK WbiFy TOPTIGIH XaK-
capryasi yiipeweai, Xenineri iuki GainaHsICTapasl peTTeyai YApeHreHHeH Keliik,
Keii6ip CanMaKTap Henre TyCeai Hemece Henre XaKei 601ags.

Myhgait KOCHIBIMAGP Xenire acep eTneiiai, SiiTkeHi ONapAIK CUTHANAAS!
6epinmeiigi. Honaik canmakka curiangsi keGeiiTyain HaTuxeci Henre Tew Gonags!
23, HaKThi Gaiinanbic yaineai

HEMPOH/bIK XENI BOVBIHIWA CUTHANAAPABIH TAPANYbI

Kipic CATHAnAapbIHBIK LWiFbIC CUTHATAAPHIHG ayBICKaHFa Aciin 6apALIK KabaT-
Tap Golibikia Tapanybi Kanaii ecentey KepekTirii KapacTeipaisik,

Tyliinaepair, ex Gipinwi KabaTl Kipic GOALIN CaHANAZH KaHE OHSIK MaKca-
Tsi - Kipic cATHangapuin kabeingay. Kipic Tyiingepinge Kipic cursangapeia
6Bencenaipy (Kapanaiibim Coi3bIKTbIK GyHKUNR) GYHKUMACHIH KONAaH6alMeI3. ExiHwi
(xaceipui) KabaTneH KeiGip ecentepai opsikaaliMbiz. by KabarTassi ap6ip Tylin
it Kipic CATHANBIH aHbIKTaY Kepex.

Op TyiiH exi KIpIC CHTHANAApHIHLIK KOCHMAMICHH Gencenaipy GyHkus-
Coi apKuUbl 6P WIFWIC CHTHANSIHG AWHANIDATBIMBIH GineMi3, COMABIKTAH
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curmongansl Konganambia (1). Ewai OCs dyKuwAgars ¥ — GalinanbicTapabiy
CanMaKTLIK KOSPPNLMEHTTEDiMeH TeriCTenreH angbiHFsl KaBaTrass! Gaiinansickan
TY/AiHACPAIK SHACTMEreH WLIFLIC CHTHANAAPHIHAH KAINTACATEIH KOMGUHALMAHLI
Kapacruipaiisik (1.4.3-cyper).

Kipic a canvast W,

—~—

Kipictie | Curvomaamsin \  weireic y
Xannst canbi | Gencengipy

x=aW,+bW, | ynxumscer —

u(x)

ipic b canvarei W,

—>-

1.4.3-cyper. HelipOHgsik Xeninis xyMbic ictey npusLni

Kipic curvangapeiva a = 1,1 xaHe b = 0,6 Mangepi caiikec kencin genik.
Ke3aeiico canmakTapasiH canmakTsix ko3pduuvenTTepines Gactaiibik;

W, = 08 W, =03 W, =02 W,,=08

Terictenres kipic curHansi keneci opwekTepA komeriven ecentenegi
x = (6ipiwi mydinHin Kipici - Gatinasic canmass) + (exikuwi myliinmis kipici
Gatinaneic canmars)

x

11:0,8) +(06-02) =088 + 012 =1

Bencenaipy GyHKUMACHIHLIH (1) KEMEriMeH OCki Tyiik Yik WeiFsIC chrHanbIH
ecenteiiik, mysaarsi e = 2,71828:

y=1/(1+e") =1/13679 = 0,7310. Oceinaiiwa, y = 0,7310.

Ocsi eceneynepai Kanfaw Tyiiiaep it Kaiitanaiisik — exiHwi KaGaTTbiy
exinwi Tyiiinaepi yuwis

x

1,1-03) + (06-08) = 0,33 + 048 = 0, 81;
/(1 +0,4448) = 1/1,4448 = 0,6921
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Typai Kipic MANIMETTEDiK XaHe Ke3Aelicok XOMMEH ORAPALIK CANMAKTHIK KO3DOH-
UMeHTIEDiH ODHATLINAGP, WkIFSIC CUTHANAAPHIH aHBIKTAHAGD. KacHPHIH KaBaTTapAa
TYiii4Ap Cat 33aiAael M3, KAPaHAGP.

HeiApowsIK eninepai OKuITy YLiH KongasinaTsis
HaKThl MaHAGPMEH GepinTeH MbICan4apasl KarThisy
Heliporasik xeninep ManimerTepi gen araiigs.
napgsIH GaiinaHsicTaps- Kasipri Tanga eiiponasik Xeninepai Mogensaey
HBIN CANMBKTEIK KOXQOH- v,y wonreren nporpammansik Xacakramanap 6ap,
UenTiH HaKTbINaY -
e oxtanans Oy ©13p MPOTPaMMAnLIK-MMUTaTOp _Hewece _Heifpo-
ity cesinger wori- | MAKET Aen atanaaui. bynap - KaAiMri KowmbioTepge
MeTTephin AYpuc sayan-  N1AAANAHYWILI YW HEFPOKOMTbIOTEPATR OpTaceiH
Tapbi MeH HaKTel Wifsic | MY UMANANTEIN MPOTPAMMAnbiK, KaGbikwanap. Heii-
ManHiHIY alibpuacsiver  PONAKETTepAe HelPOHALIK Xeninepai OKITy anropT-
6ackapeinadel. BYn Npo- ik YW TOBbI Xy3ere acagi: FPAAMEHTTIK, reHeTu-
Uecc KaTemen 6ackapy  Kanbik, CTOXACTUKANBIK,
npoueci aen aranagsi Xeni napametprepive caiikec Katenep GyHKuys-
HbiH AepBeC TybiHAsINaphiH ecentey Herisinge rpa-
AvenTTiK anropuTMAep (1 XaHe 2-peTTi) Kypsinagsl. CTOXACTAKANBIK ATOPUTMAED
Ke3AEHCOK KONMEH KATE GYHKUAACHIHBIK MAHMMYMbIH 3AeiAl. TeHeTKanbik
aNMOpUTMAE TPARMENTTIK XaHe CTOXACTMKANBIK ANTOPUTMAEPAH KacheTrepi
6ipaeii Gonags
Keii6ip Heiiponaxertepai atan ereiii: NeuroSolutions, NeuralWorks Profes-
sional ll/Plus, Process Advisor, NeuroShell 2, BrainMaker Pro, Heiipocumynatop 5.0,
Neuro Office xaHe 1.6,

HepoNaLIK Xerini <MeTpAl CAHTUMETPre aHaANPY» BUaTsIH OpsH-
AW) sayea yiiperediix, 1 w = 100 cu nepcentporas Typaeri HeiiporaLIK xe-
Tinepal KyPy XaHe KoNgaHY MYMKIHaITiH Geperin <HelipocumyaaTop 5.0»
MPOTPAMMACHHAA OpbIHAAMIK.

ECTE CAKTAHIAP Nepcentpos AaTunkTepaen (ceHcopnapaak), acco-

LMATUBTIK XBHE PEAKUNATLIK IMEMEHTTEpACH TYPaTHIH
TIePCenTPORARD ~ XACAH-  yyyp1 aKnapATTAPALI KAGLIAGYbIHEIH MATEMATUKATLIK
Aol HETPOH XENNEPII  yonenive werizgenre. JaTunkTep apksinel KaGbinaa-
Kapanaifbiv Typi. Backauwa
rcangs Gyt KaGuy | MATHM CATHATAGp Q7AbiMeW aCCOUMATBTIK,  COWan
2y, Tavn-6iny hpoliecin | COR_ PEAKUARIBIK (Xayan Kaitaparuik) snewenriepre
Mopenseiiin kypanees, | 68Pineai. Ocuinaiiia, nepcenTpoHaap Kipic aknapar-
Taphi MeH WLIFLIC Ke3iHzer KaXeT PeaKLuR apackiHAaFLl
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«aCCoUMaUMANAD> XUbIHTHIFLI KYPYFa MYMKIHAIK Gepea. BUONOTMANLIK TypFbIAaH
Kaparanaa 6y Kepy aKNapATLIbIK KO3FaNbICTari HEliPOHAGPALIK PMIMONOTUA-
bl Xayan Gepyi CuaKTs! TypneHyre Calikec kenea

1. http://www.lbairu/#;show;install mexewxaitsi Golisiwa «Helpocumy-
NATOP» XYKTeN ansi, icke KOCIHAAP.

2. Helipocumy sTopasiH awbinsan Tepeseciix Kenini xo6anay (Mpoexri-
posanve cetu) KocsiMuwa GeTinge HelpORAap Cansik (2 Kipic, 1 weiskic, 3 Xac
phit) Xawe Gencenaipy dyHKumsnapsi Genrinengep (1.4.4-cyper).
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1.4.4-cyper. Xenini )oBanay KocsiLa Napakwacs:
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3. Excel-ae MeTpai caTiMeTpre aiiHangsi-
Py Kectecin kypeingap (1.4.5-cyper).

4. OkwiTy Kochimwa Getine etin, Excel-aen
(cm xlsx) waniveTTepai 3KkcnopTTaHAap Hemece
«+» GaTbipmacein Bacein, ManimeTTepai Kon-
we enrizinaep (1.4.6, a-cyper). Kepi Tapary
OKSITY AATOPMTMIN TaHAGKAGP, WTepaLA ca-
HbIH, GATOPUTIN XHINAAMALIFIH OPHATIMAGP.
0 Copan keiiin () Kenini oksITy GaTsipmacei
) m— 6acsiHAap, COHAR NepCENTPOHAYI OKY MPOLEC,
W et R4 (] KaTeHi Kepi Tapary aaici icke KOCNaasi

B o e (146, a-cyper). OKMITYABI WTepaua Canbin

1.4.5-cyper. Excel-geri earepre OTHIpHIN, MakcuManasi (ke Tycnew
onmerrep KepCeTiNTen) XaHe OpTAWA KEAAPATTEI OKMITY

@ Hedpocumynarop

Ngsermposaie cem O8y-enve | Mpcespea | Mpomes | O nporpavme

o obyenis | rpmone oeyenna
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(Kbi36in TyCnew Kepcerinrew) KatenikTepinin Tayenainik rpagurin kepyre Gonagsi
(1.4.6-cyper)
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1.4.6-cyper. Okbity Kocswa Geri

5. Texcepy Kocwimuwa Getive eTiaep xare D1 XericiHiy KaXerr weirysi

Y1 HaKTs! whisbiceiMen cansicTeipsinaap. On ywin () OKbiTy xubiHTbisbiHaN
manimerTeppi ko

y (1.4.7, a-Cyper) 6aTsipMachiH TaHAaHAaP, COAaH Keilin ‘O
TectineHerin MBIMTLIKTaH MaNiMETTEPAI KOWIPY TanaaHAaP (147, a-cyper).
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1.4.7-cyper. Texcepy Kocsmuwa napakwacs:
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6. Enpi Heiiponauik xeni Gonxamaap xacaii anasi (1.4.8-cyper).

[Ep— ~ o x

fua]

5

©

g{aféméa e v [Orperpae
R O 2

1.4.8-cyper. BOAXaMAAp KOCHIMLA NapaKaCH!

1. HelipomaapasIK xacanas! Kepikicivge kaatrap xanaii Kypbinagsi?

2. eniperi canvaKTik KOSGOUUMEHTI Aerenivia He?

3. Bencenaipy dyHKUMACH! He i kepex?

4. Curmouaa pereninis He?

5. HeliponasIK xenitik Kateci Kanaii KemexTeceai?

6. Heliponaxer peresinia He?

7. Kanaaii HeliponaeTrepaiv, Typaepis Ginecingep?

8. KSHE 101 Kansik ONepaLLAACH! YL AKVKATTLIK KECTECiH MOAensAeiiTiH nepcen-
TPOHHBIK KaHWa KIpICi XaHE Weifbich) B0y Kepex?

1. Helpocuy nATOpAa Xenini KUAOTPaMAS! TpamFa, KTOMETpAi Atofimre ajinans
PYAS! YibIMAACTEIDbINARD.

2. «Ouwep KypTKaWaLLy TancHpuac Bofiiuwa KeWbip Genrinepine cyiiene
OTHIPIN, OCEl OCIMAIKTIH TYPAEPIH AHBIKTANTHIH XaCaHAb HEADOHAHK XeniHi
xobanay (1-cyper)

Keunwisigme: Bupaun Kenmycmi
KypmKawiaus Kypmiawauer Kypmiawau
1-cyper. Kyprkawauw Typaepi

1) BepexTep: KypTKaWaLITeIK 150 AGHACHIHEIK YL TYPiKi apKalicsicaiian 50-
ACH: KBINWLIKTH, BUPTAH, KONTYCTI. MyAa KbIMULIKTS KYDTKAWAWTS! — 1, BUPTUK
KYPTKAUaLILIH - 2, KBNTYCT] KYPTKAWAWTS - 3 gen 6eArinen anamsi.
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2) Epexwe Genrinepi: 9p kypTawaw Typi yuik 4 epexwe Genrinepi Genrini

~ 1Y TOCTAFaHLIACHIHbIK XEKE XanbIaFbIHbIH Y3bIHASIFbl

~ 1Y TOCTaFaHLIACHIbIF XeKe XanbIpaFbiHbiH eHi;

~ XANbIPAKTHIH Y3uIHAbIFLI;

~ XANbIPAKWAHLIH eHi

3) lepextep KopsiHaH Kes Kenren KYPTKAWALI TYPiH aHbIKTay YLiiH OHbl XiKTeil
anarsi ATOPATM Kypactsipaniis. KypTkawalTel xixTey Aerewinis — Gepinren
KYPIKalat Knacsina Xararsin Typit KepceTyai Gingipeai. Mawwsawen okbiTysa
XIKTey MaCenec, aran aiTKaHA3, MyFaNiMMeH XATTLIFY TYPIHAE SKCNEPUMEHT Xacay
apKbINs! XaCaAS! HEHPOHALIK Xeninep BAICTEpIH KOMAAHY HET3iHAE Wwelineai.

4) HelipoHabIK XeniHi OKsITy NpOLeciH cnaTTaiibiK,
1. Keneci cintemesen httpy//www.neurotechlab.ru/download Neural Exct
FpaMMACHIH XYKTEN anaiibik;
2. Excel-re Keneci Ganmaynapasi ewrisinaep (Gaiin ~ Mapamerpbi — HagcTpoit-
Kw ~ Ynpasnenue ~ Hagctpoikn Excel - Mepeiitu. Wony (0630p) apksinst
oprareinan Neural Excel daiinbin Tabbiaap).
3) Opwarsinsanan keiiin Neural Excel ynectipmeci wewo Katapinga naiiga
60naabl, Conan Cox TPUMEpbI AAHHBIX TAHAZISIS A3, NaiiAa BOMFaN MeHioaen
uwiep KyPTKaWaLILIK TaHAAANSI3 (2-3-CyperTep)

npo-

2-cyper. Neural Excel yrecripueci

Ovin  Trawon  Berasa  Paswerca crpanist

ot < [ Ao
== EEESs

e
iy onae, B s
) ey

3-cyper. Yaecripweni wenio
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Kecre asTomarrsi Typae AepeKTepieH TONTbiphinagsi. COHbMEH KATap AdibiM
AepeKTEpAi KONIaHHIN, &3 epiKTEDiHMEH ACPeKTEpAl TONTLIDYFa 6onaRs.

4. Macrep oByuenns Garbipmaceih Gacamsis xaHe Co3AaTh HOBYHO HEHPOHHYIO
ceTb KOMaHAACHH TarAaiiMLI3 A3, OK BaTbIpMACHIH GaCaNb.

5. Hacrpoiika npouecca oByueHun HEHPOHHOI CeTw TepeseciH Cyperre Kep-
cetinrenaei Genrinepen Gantaiimsis: Tun noas ~ Bxoawoe  Tun HopManmsa-
L ~ Nlumelinas HOpManH3auMs (4-cyper)

o || Bame | | S

4-cyper. Heliporgsik xenii oksiTy npoueciv Ganray

6. CLASS 6aranacs: yuwin Tun nons ~ BuixogHoe xaHe Tun HopManusaumm —
Niumelias HOpManMsaus Aen Tanaaimss. Apsi Kapaii Aanee Gathipuacsi
6acani.

7. BaTay sl XansacTipaubi3, on ik KaBATTaDAAFH! HEVpOHAAP CanbiH e3repTin
Xasaui3, 6isain xasaahna — 17 (S-cyper).

[ [ —
L2

el L 1 5-cyper. Helipon
KaGarmapsin Gantay

27





OEBPS/image/2261.jpg
8. Keneci Tepesene OnMcaHme HeWpOHHOI CeTM XOMbIHAA MBICATALIH aTaysin
«OuLIEp KYDTKAWALSIHA MBICAT» ASN 3repTem.

9. Apsi kapait| ] Hauars 06yuenme cerw Gatuipmachin Gacamsia xoHe oKsTyas!
AMHAMAKARSIK TRGAK TYDiHAE BaKbinaHaap (6-cyper).

L]
L

28

6-cyper. Xenini oxairy

10. Heitpowasix e oksimsinysin Tecriney yuiv, B Mporecruposar
OByueHHYIO CeTh BaTbIPMACHIH BaCkiHui3. TecTiney yuiin KecTeni 20 XOnsiHaaH!
AepexTepsi Tanaaiiveis (7-8-cyperrep).

o e
|
A
Sameens 0
Hioewa 2
s -

T-cyper. Helipon xenicin Tectiney 8-cyper. Tecriney watwkeci

BoiumcnuTs Gatbipuacsin Taaaiiue, conaa CLASS xonsinga Bxcel kecremin
CLASS XOMSHAafbl MaHTe Xybik MoH naiiga GTagsl, AfkA BYA 1-KHALILKTS
KYDTKaLIaW Genrinepi exenik TanbiAsl Backa 42 MaHACDA| 4on Ocsinall TecTineyaen
1K, HEAPOHALIK XEAiHH OKHITHLIFaHSIHA K63 KETKSIHAED.

11. Excel kecrecinge BLIXOA ceTw 6afaHacsi KOCaMbI3 XaHe OCs Garanadarsi
6ipiHui XOMFa Keneci GopMyaHS ex3iniz:
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=0:=0: [i]]

=PREDICT("NRLNET"; RC1; RC2; RC3; RC4).
Oysapun sprywenrrepn eviay yuin gopuyaa xonungarss I Genrvecie

Gacawuiz aa awe ap Karapaarsi (] * Gatuipmacsin Gacy apsinmi TisGexrenren
TYpAe AepeKTepHEH ToTsIpaN3 (9-cyper).
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9-cyper. Oywuns aprywmenTTepin erizy

OK 6ackanHan Con, HaTuxeni anamsis (10-cyper).
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5| B

A

P Al
Awnanenecwa | Unpwssreneaa  CLASS B com

= el F—

10-cyper. Buixop cet Hatxec

BapALIK ADEKTED MaHIH ecenTey yiuilk GOPMYa Ka3biNFaH YALSIKK 6ackin, apsi
Kapai 6acKa YAWLIKTapAb ABTOMATTHI TOATHIpaMH3 (11-cyper)

Pye—

s renecna Unpewarenecea iS5 suoncem

e

ssssy

11-cyper. BuiXop ceTh BaraHachibIK HaTWXEnepi
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12. OKeiThiny KaTeciHin enuenin Taby yuin OwMEKa oByueHus BaraHackiH Ky-
panbi3 xaHe Okbi CLASS XaHe BHIXOA CeTH BaraHanapeibik coikeciHiue aibip-
MacsiH ecenteiiTis GopMynameH TonTsIpame3 (12-13-cyperep).

[ ey
£ i} u PR Ever v

12-cyper. OwmbKa 0Byuenns Gararackiia GOPMyAaHS eHrisy

e g s B e g s G5

13-cyper. OwmbKa 0Byuenns Garanacsikbik HaTWKec

Karewin aybiTkybi aiTapabikiaii euec, CONABIKTAH HEpOMALIK Xen XyMuiCsin
AypHIC aen Garanaysa Gonags.

13. Qalings MMNOPTTay XaHe XCNOPTTay Yuin MeHeAwep HeWpoc
THIPMACH KOAAGHBAA

i 6a-

backa HefiponakeTTepal 3epTienAep. ONApAWIK 3pTHIKWEINGIKTADE MeH Kemwi-
NiKTepit CANLICTHIPHIKAAP.
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1 B/IIMIE APHANIFAH TECT TAMCbIPMA/IAPbI

1. BipHeue AYPbIC KayanThi TaHAAHAAP.

XKacangpi untennexr OKM) - 6yn ...

A) 3epTTey OBLEKTIC 34am GObIN TABLLAATHIH FHINLIMHBIK GaFbITH;

B) oiinay Typansi einbiv;

C) anamHsiy uHTENNEKTYanAs! dYHKUMANAPEIK KOMNbIOTEPAIK MOAENbAEYAl
3epTTeiiTiH KOMNbIOTEPAIK FLIBIMAAP XYlieCiHgeri GaruiT;

D) agamusik xyiike Xyiieciin mogen;

E) /230 MYBIHBI XYMBICbIH KOMMLIOTEPAIK MOAENLAEY TEXHONOTUACH

2. BipHewe AypbIC XayanTel TAHAAHAGP.

XKW Keneci mingeTTepmen GaiinaHbicTbi:

A) aam MHTENEKTICIH TYCiHy YWiH KOMNbIOTEpAT najiganany;

B) M1 SpeKeTiHit HEVipOHALIK MEXaHM3MAEP] TYPaNbl UACANAPAL KarinTac-
Teipy;

C) MU GyHKUWANGPLIH XYTieiK YWibIMAACTEIPY NPUHLANTEDiH 3epaeney;

D) agamHbik Xyiike KyReciHi XyMbiCoik GaKsinay;

E) KoMnbIoTepAiK nHTeAReKTyanas! Xylienepsi azipaey.

3. BipHewe AypbIC XayanTel TaHAAHAGP.
ViHTenneKTyanasi KoMnbIOTepAiK NPOTpaMManap Kenec
iyre mymxingix Gepea;
A) Geiine meH celineyai Taky;
B) ManiMeTTepai Tanaay Heri3inge OKiTy Xawe 63 GeTimen oky;
C) uHTennexTyangsl Xyvienep Mew poGOTTapAs 6ackapy;
D) 06bextinep Typansi aknapatrsl caktay;
E) KOpBITy XaHe Gonxay.

naetTepai we-

4. Bip AYPLIC KayanTbl TAHAIHAP.
XKW nporpamMmace ansaw KapikKa WbIKKaH Xbin:
A) 1956;
B) 1969;
©) 1996;
D) 1966;
E) 1976.

5. BipHewe AypbIC XayanTel TAHAAHAGP.
MawmHanIK OKBITYAbIK KOMMOHEHTTEP — ..
A) epexrep;
B) Genrinep;
O anroputm;
D) nporpamma;
E) watixe.
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6. BipHewe AypeIC XayanTe! TAHAAHAGP.
HeilpoHabIK Xeninepai naiaanany apKeiibl wewinetin Herisri apexer-

Tep ...

FaH MYFanIMCI3 MAWIMHANBIK OKBITYABIK MiHAeT

A) xikrey;
B) 6onxay;
Q) rany;

D) Tangay;
E) Gakuinay.

7. Bip AYpbIC KayanThl TaHAAHAAP.
HakTol 6ip Genrinepi GoiibiHuwa Gipaei o6vextinepai isaeyre Gasbitran-

A) knacrepaey;
B) xikrey;

) rany;

D) xwHaKray, Kopairy;
E) perpeccun

8. Caiikectikti OpHaTBIHAAP.
CxeMaHbl YFHIMAGP MeH TEPMAHAEPMEH TONTHIPLIMAGP XaHe MbICanaapMeH

TONBIKTHIPHIHAGP.

Mauimnansik oKbiTyabiH Heri
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9. Ce3pepai petimen opHanacTLIpbInAap.

Bencenaipy (axvsaius) Gyrk- | GyAxuvn Gipax WeKTl uaHAePAl eckepe
uwscer oteipein,

LibiFbIC CATHATAZPEI XIpic CaTHanAapeIH |aen atanade:

Typrenaiperin KaBuingaiTen

10. Coiikecrikti opHaTBIHAAP.

7 Kare A) TlorapnmAK GyRkna
7 Curwonga B) Aparoix, Renponaap
3 Henpon C) Xarroiry ACpeKTepiin HaTAXec

MeH HaKTL AepeKTep apaceaarLl
aifeipualb sk

7 Kacapan xa6ar D) BWonOTWANEI MARGIR HETa
KUPSLALIASIK-yHKUHOHARASIK Gipifi

11. CoamymbaKTol wewinaep.

Kendenenines

1. AZaMHBIY CO3iH XaHe AaybICHH
YKcaTbin KaiiTanaiiTei  arimenecywi- 1
nporpamua 2

2. HelipoHHbiH 610n0rMATbIK KYphI- 3
MBIMBIHAGFL Y3bIH TANWLIKTAP. T

3. CurHanaapa! 7isin xaHe onap-
A61 eHaen, e3repTin OTHIPATLIH exi Hell-
POH apaceiaars! GyHKUMOHARALIK Gaii-
nambic

4. Agam Kei3werin KoMnbioTepAiK
Mogenbeyre GaiinaHbicTl GaswiT.

Tizinen:

1. OifeiHuwsl Xacwipran kediinkepai
TaGaTsi OHAAlH-OiibIH.

2. Gaiingapay, GyManapas XaHe KOMNLIOTEP/EPAIH ACPEKTEpi CMAKTH Mai-
MeTTepre OpTaK KaTbiHACyAbI, COMAAN-aK XeNi NaiAanaHywBINAPLIHG SNEKTPOH-
ABIK IOWITa KbI3METTEPIH KAMTaMAChi3 €TETiH KOMNbIOTEP.

3. Helipowasix Xeninepaix ek ken KongaHaTsiH aaici
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1 BONIMHIH TYAIHAEMECI

KAcanZbI MHTENNEKT — aAaMHbIH IMATKEPAIK KLIMETIH KOMMBIOTEPIK MO~
Aenbaeyre GalinaHBICT KOMMLIOTEP CANaCkIHAaFLI GafLiT

MatmHansii OKbITY - Xacans! uHTeAnexTiHiK 6ip Genivi. OHbiH Heriri nae-
AChi, KOMNLIOTEPAIH ANALIH 2Na Xa3bLNFaH ANFOPATMAT NaAAANAHLIN, TANCHIP-
MaHeI OpLIHAAYAb! YiipeHyiH Gingipeai.

MysaniMmen MaWMHANLIK OKbITY — MaWMHAaHbIY angblH ana Myfajim
KOPCETKeH HaKT! MbiCanaapsa Cyiiewin yiipeny aaici

Myranimcis MawmHaneik OKbITY - MalMHaHbiH ©3 Geriven Genricia
3aHALINLIKTADAS! TABY APKLLAL! YiipeHYi.

Heipon — MALIK Heri3ri KypbinbIMABIK-GyHKUMOHanAIK Bipairi.

Kacanas: HelpomgbiK Keni — GMOROTUANLIK HelipORAbIK Xeninepai (ripi
‘OprayaMHiK Xylike Xacylianapsl) yisIMAICTEIPY XaHe XYMbiC icTey npuHLwni
Herizinge Kypbinran HelipOHAAP XAICIHIK MATEMATUKATbIK HEMECE KOMMbI0-
Tepaix mogeni

HeilipomabIK KeniHi oKbiTy — 6yn HelipOHAap apacsikAasLl GainanbicTapasiy
CanmakTbiK KO3GOUUMEHTIH i3gey. Byn NpOLeCC XarTeify ManiMertepi 60-
iibiHLIa GepinTeH AYpHIC Xayan Mew HaKTLi WLIFLIC MAH] APACHIHAAFL! aiibipMa-
WILILIK APKBLALI KATEMEH aHLIKTaNazs!

HelipomaIK Xeninep Kypaeni aHanuTikansik ecenteynepai weuwy yuwis Kon-
AaHbinaaL: 06veKTInepai XikTey, GonKay XaHe TaHy.

Har-60T — 6Yn aAAMHBIK CO3iH KaHE AaybIChiH YKCATHIN KaMTanaiiTLiH awri-
Mmenecywi nporpamma.

CMHanC - exi HeipOHHbIH apaceiAaFLl Gaitnansic. CUHATICTAPALI MapaMeTpi -
canmak, OHeiH Kemeriven Gip HeMPOHHaH Kenec HeiipoKFa TapanLin Xarkawaa
Kipic aknapatl e3repeai

Bencenaipy byHKUWACH! Aen KIpIC CUTHANLIH anaTbik, Gipak wekT MakiH
€CKepi, WILIFLIC CUTHANLIH TYPAEHAIPETIH GYHKUMAHYI aHTaZS

TepcenTpoH - xacawgs! Helipon Xeninepikit kapanaiisiv Typi. Backawa aiTkara,
6yn - Kabinaay, TaHwIn-Giny NPOLieCiH MOAERLAEHTIH KypbIAFL
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1-ToKcanABI KOpBITHINABINGY
KOBA/BIK X¥MbIC

1. Feunbimu AepexTepai capanay apKbinbl Tej
Aonenpenaep:

1) XaHa, KYpAeni 3pi KbLNAAM KOMMLIOTEPAEp CaHanLi TYAFaHbIK GapAbiK
KbIpapLi 421 CypeTTel anagsi;

2) KOMMbIOTEPAE AAAMAAFH CHAKTLI CaHaNbl OWNAD, MOUMANGP MeH Celim-
TanasIK CUAKTL! KACHETTEp GOMYb MYMKiH;

3) CTHBEH XOKMHITIK KACaHAb MHTE/TEKT TEXHONOTACHIHLIK AaMyb Gona-
wWaKTa 3aM3ATTLIK BliMike anbin Keneai» Aeres Mikipi;

4) Xacawas! VHTENEKT TEXHONOTMACHIHbIH AaMYsI GIPKATap MaMaHAbIKTap-
AbiH XOFanIN KeTyik Gonxaiias, Gipak 0napAs! KonAaHY Backa cananap-
AbiH AamybiHa aKenea;

5) matemaTika Genimi ~ GOPMAnaLI NOTIKA ~ KE3 KeAreH Cypakka Xayan Gepe
a7aTLIH KOMMBIOTEP Xacan WhiFaAPY MYMKiH emeCTiris ganengeial;

6) KOMLIOTED ELIKALIAH EPeKLLe HeMECE TaHFanap LK HACE KAcan WeiFapa
anmaiis, 0N Tek O3iHiK NPOTPAMMACHIHA EHTI3INTEH BYHKUMATAPAN! FaHa
opikgaiaL;

) KOMMbLIOTEAH «CHNATTaMACH EpeXenepMen PeTTeneTiHaiKTeH, AapMeH-
i3 Hewmece KaTenik XiGeperin Xaraaiinapasi aAeii 60NLIN TYYs! MYMKiH;

8) aaawaap Xacawgn WHTENMEKTKE KN CeHe GacTagLl XaHe TabuFar Gepren
HapCeHi KOnAaHyALI AOFaPaAL;

9) KOMMLIOTEA 0/inaN TANKAKAAP MeH ANFAWKe! MPOTPAMMACTED My3biKa
a3y, COINYMOAKTAP Wewwy XaHe APTYPAi OMiLIHAADFA apHANFAH NPOTPaM-
Manapasi epMex yLiH KypacTsIpaL:

10) Kasipri Tauaa AeHCayNbIK CakTay Xyiieci MeH Ginim CanackiHaa agam emipis
OwTalinanaLIpyFa, TINTi yXTanALIpyFa apHanFak xeke POBOTTPASIK naii-
a2 Gonysik KyTyze.

WWW.canva.com CaiiTbiHAa TaHBICTHIPBITLIM KAcay MYMKIHAKTEpiH

naiaananeIn, KO6aNLIK KYMBICTBI AAHibIHAAHAAP KaHE KOPFaHAAP.

2. )Ko6anbik KyMbICTE OPLIHAIHAGP.

1. TakeipsiGi: <Neural excel apkeinbi ken KaBaTTul Xeniki Kypy»

MaKcarei: Heiiporasik XeniHi KuiMHik O aHLIKTayFa YiipeTy XaHe X0~

6anay.

1. KiimHiK enwenin anbikTay Kaxer (yT6onka, Gengemue, AXHCH)

a1

8)2-M;

634

8) 4-XL.

Ke WhIFAPLIHAAP Hemece
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2. Keneci Genrinep 6ap:

) bk y3biHAbIFS;

3) 6en yaviasisLs;

6) MBIKbIH Y3bIHAbIFL;

8) Keyae enweni;

Mbicans, Kecrege byT60Ka enuiewin aHsikTay yuwik Kipic AepexTepi 6ap.

Kipic aepexrepi Ukirec gepextepi
Vi, yasimasirer (c) |Keyae onwiew (cw) | Meikein yauwasires o) | @nuen (RUS)
a0 39 B T
o a0 B 2
) a1 o 3
o 2 8 4

2. Takwipuibbi: «Neural Excel nakeringe Gearinep Golisinia XikTey>

MakcaTei: Yy annapatrapsis XikTey yuin Heliporasik Xenii xo6anay xare
yiipery.

Mingerrep:

1. Yuly annapathiubik Keneci Yl ChIHBINKA XATaThiHAIFGIH aHBIKTAY Tanan
erineai

a) 1-ywag;

2) 2-TiKywak;

6) 3-aupnxatne;

2. Keneci Genrinep 6ap:

a) yuy KawbiKTbiFs:

) yuy Guikriri;

6) yuy XeingamasiFs;

8) XyK KeTepriustiri

) TapTy TYpi (CamabIK 3KBUBANEHTT] CliKec KOK);

#) OTLIH TYpI (caHABIK KEUBANEHTTI Calikec KOK);

) MaKcMangs XyKTeme aeHrei

HKoBaHbiK Hymbic KeseHaep

1. IpikTey yuin AepeKTepal aHbIKTaHAG.

2. Xikrey Genrinepin atan kepcetiHaep.

3. HellOHALIK eiti XaTThiKTHIPLIHAGP.

4. Heliponasix Xyliexi XaTTeiry ylwin TekcepiHaep.

5. HelipowaLIK Xenini OkITy KaTenepik ecentergep.
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11 6enim. 3D XKOBANAY
2.1. BUPTYANAbI XKOHE KEHEVATINITEH WBIHAMBINbIK

Okein-
Yiipenecinaep

Tipex
cezaep

Ket3biKrs!
masnymatTap

« Bupryangs:
ane Keweiiin-
fen wiiaiibl-
K TEIR KaXET-
Tinitin,

BupTyanab  wbiHadbinbK
BupTyansHas peansocrs — Vir-
tual reality (VR)

Keweirinren whinaibinbi -
[lononwenas peansHocts ~
‘Augmented reality (AR)
Komnbiorepnik mogens - Kow-
nbOTEpHOE MOgENMpOBaHIE —
Computer modelling

Kac Ka3aKCran oIk eHeprankeiL
. Puicnexosrsik Kopuwiaran
opranti Tanaya apHanin
Xacansan KeHeATinren weina-
bIALIKTBIR apHalibl Ke3AAIpiri

— uMHTaAATEIK GHiMHIH Bipi,
enweriuTep Kemeriner X
761K peakTiBTeDAIA TYpiH, TeM-
NepaTypaciH XaHe sinFanasFsiH

Ta6yra Kemexreceal

CowFl yaksiTTa BUPTYanas weiaiibinbk (VR) KapKeiHALI AaMbI, Kew Tapa-

na 6acragel. ApHaiibi KYphUIFHLAGpABIH  KeMeriMeH
(xesingipiktep, wnew, KonFanTap, pen awe 7.6) agam
VR anewmite eHe anagei. Ex 0361k VR TexHOROMARGpL
KeHin KeTepy XaHe KOMMLIOTEPAIK OifbiHAGP YLiH, CO-
HeIMeH KaTap TYpAi KypeinFbinapas! Gackapysa Gaii-
RaHBICTLI KaCINTepAi: YUIKbIL, AMCReTdep, Xyprisyuwi,
KYTKapylWs XaHe T.6. AaLIHAAYA], OKBITY XaHE Xe-
TUnZIpy, KUHO XaHE SHEP Canachikaa KOAAAHbINAAb

BUpTYanas! WeiHaibIALIKEH KaTap KeweWTinren
wbiHaibLALIK T3 (AR) AaMy YCTiHge. AR TexHOMOTUACK
‘apamHBIK KaGbINAGY CAnackiH BUPTYanAs! aKNapaTTap-
MeH KeHeiiTin, 3amanayw XapHama Gu3Hecinge Konga-
HBINATLIH MPKETUHT KYPanLl PETiHAE najiganansinags
AR (GyHKUMANApS! MAKCATTHI ayaMTOPUAFA bIKNAN ety
XaHe onapra oK Xayan Gepy MaKcaThHAA AyKeHAEp
MeH XapHamansik CTeHaTepre KOCHMwa aKnapar
Kabarsi Kocagsl. Muicansi, CMapToHAapFa apHancan
nporpamma, Tewre 3D Kara3 akwanapaa Geiivenenren
CypeTTepai wxaHaaHabIpagsi» (2.1.1-cyper).

ECTE CAKTAH/IAP

Keneirinren winaiibinbik (Augmented Reality,
AR) — 61 aKapaTThi KaBLUA3Y bl XAKCAPTY YuliH
BUDTYaNALI S/EMEHTTEpIEH, CeHCOpNbl ACPeKTEpMEN
“KeHeFiTInreH> WhiHaib anem

ECTE CAKTAH/AP

BupTyanas: whinaib:
nBIK HeMece acaas!
whikaiibinbK (Virtual
Reality, VR) - 6yn
agamHLIK cesimaepine
acep erin, aupryangs:
opramen e3apa apexer-
TECYiH AMATALIMRRBIHTHH
TeXHUKANSIK KYNAAD-
Men Xacansa aem.

2.1.1-cyper. Tewre 3D
KOCHIMIIACHIHEIH HATWXEC]
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/ Kewmmmn agmpar

VR /AR rapuxbisan

ANfaL peT «Xacanasl WhHABIILK> TeEpMHIn 1960 XbU14apHI KoMNbiOTEDAK
cyperwi M. Kpyrep (arinw. Myron Krueger) Konganran

«BUpTYaNAbl WhiHATiLINGIK> TEDMUHIHIK ABTOPLIFS! ACDEKTEDA BH3yanH3aLMARaY
canaceiaa TaHsiMan fankiv xapon Nlansere (afinw. Jaron Zepel Lanier) tuecini

1961 xbinb1 Philco kopropatwsce: ipikui VR Kypeiniesics: 6onan Headsight wine-
Wik a3ipreai.

1962 X611 8HepranKsiu MopTo Xefinur (afsunt. Morton Heilig) Bpykauy xeue-
7€pi apKen MOTOLIMKAMEH XYDYAT MOAEMLACHTIH «CEHCOpaMay CAMYARLIMAALIK NPO-
TPaMMACHIH YCoHab.

1967 xeines Viean Casepren (arbinw. lvan Edward Sutherland) asipneres wem esi-
ik CanMaFL! YLk <[1aMOKNOB Meu» aTarbiHa ue 60nab. LLinew xacansak 3D Geiinenepai
TapaTaTLiH, TeBere OPHATHLIFAH ACTAEH MeH WAeMHEH TYaT Kypbissl. Ulnem Bac
KO3FanYLIHAH KANINTACKAH BeAHENepai e3repryre MyMKIHAIK Gepeai.

ACheH KanacsiHbin aTFaLLIKS! MNEPMEAa KapTACkIH 1978 Xbisl SHADIO JIANNMEH
Xacaran. CoMbIH HETI3IHAE NPOTAMMA KEMETMeH KeAIKNeH Kanaga anpTyandsi casxar
Xacay MOgeni yesiHbInge

EyePhone Ke3inaipiri XaHe KOMALIOTEDIK CUMYNALWA TaDaTY it aAaMHbIK Bacs!
MeH AeHeciHi Ko3fansiChIH Tanaa i Datasuit cencopsik KocTiomi 1980 xeinaapst VR
TEXHONOTANAPHIHEIH XeMici Perirge NASA X0BanapHIHAA KONAaHbINFaH,

Kasipri yakeiTra VR wiem MeH KOCTIoMAGPiHin NporoTuni (1ynHyckacs) 6ap. Mei-
cansi, Microsoft-rak (2016) HoloLens, GoogleGlas (2014), Tesla Suit (2017) Xane Tasti
6ackanaps

ViaK KypebICiHga Nalidananbinarein canasik AMcneinepai cnariaysa «Ke-
HedTinren WibiaiibinbIK» TEDMMHIH anfaw per 1992 Xbinsl Tom Codell naiigananas

1990 Xake 2000 X67AaPS! AR CANACHHAA A3POHABATALIMAFD KATBICTS, YUIKbIL
TaKAaFaH BaFLITKa GaIAHLICTS! KO3FANHICTLIN BaFLThIH ABTOMATTH TYDAE aHbIKTaY 6a-
phiceiga 3eprTeynep Xyprisinai.

KyifeHin TaNCLIPMACs! UHAMKATOPAAPASIH KECKIHiH CON Ke3geri aKnapar apksisl
xepcery 6onas.

'VR/AR TEXHONOTHACHIHBIH BPKEHAEYiHE OChl TEXHONOTUAH! a3ip ey winepaiH ofisiH-
caybiK XaHe KOMNLIOTEDIK OFibIHAAD CANACHINA ASTeH Kbi3biFyLUbINifl acep erTi.

2000 X51133pbi CHMYTATOPAGD BHE KOMNBIOTEDIK MOAENSAT WILIHAELILIKKA XeT-
KiseTin VR TpeHaXepAepi — a8T0- aBUaCAMYIATOPAAD, SKOHOMMKALIK XaHE CNOpTTSIK
cumynsTopnap naiiga 601

AR/VR TextonormaHi Kasakcragassi Gipkarap ericrikrepiniy Gipi — Sana
Academy 6araapnamanay MekTeSikin Zhanuar 4D aHAMALIAA KYPCH

VR agamaarka e yuin Kaxer?
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