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KIPICIIE

birim Oepy ypaiciH akmapaTTaHIbIPy — KaHa aKMapaTThlK — KOMMYHHUKATUBTIK
TEeXHOJIOTHSIIAPABI TIalaaHy apKbUIBl JaMbITa OKBITY, JAapa TYJIFaHbI OaFbITTaIl
OKBITY MaKCaTTapbhlH Y3€re achlpa OTBHIPHIN, OKY - TopOue YpHICiHIH OapibIK
JIGHreUIepiHiH THIMJUIITT MEH camachlH KOFapbuiaTyabl ke3nei. COHIBIKTaH
3aMaH Tana0blHA, OKBITY YPJICIH KETUIAIpE OTHIPHIN, KOFaM CYpaHBbICHIHA cai
JKeKe TYJIFa KAJIBITITACTBIPYy Mocesiecl OOMBIHINA Y3/IKCI3 KOJJAaHy THIMILTIT
apTHIT OTHIP.

«AKNapaTThIK-KOMMYHUKALUSIBIK TEXHOJOTUSIAp» TMOHI OapiiblK O1s1iM
oepy OarapiamMalnapbiHa apHaJIFaH. AKNapaTThIK-KOMMYHUKAITUSITBIK
TEXHOJIOTHsJIap — KOFaM OMIpIHIH OapiblK cajlajapblHIa aknapar IeH
TEXHOJIOTHsUIap/bl KaOblaay, Oepy, eHzey, cakTay, xadapiay, )kacay, EHI13y jKoHe
naiiianaHy MpoLECiH 3€PTTEUTIH TEXHUKAIBIK JKOHE FhUIBIMU KbI3MET cajlachl. by
MIOH MaMaHILIKThI MEHTepY YIIIH KociOu OLTIM MEH JaFablIapabl KaJbIITaCThIPaIbl
JKOHE KYpCaHTTap/blH TMOHJIK cajiajia 3aMaHayd OarjapiiaMaliblK Kypaiaapibl
naiijanany OoOWbIHIIA OUTIM MEH JaFJbUIapAbl MEHrepylHe KOJiay KepceTyre
OarpITTasiFaH. bysl KypcThl OKy Ke3iHJE KypcaHTTap IporpaMmanay TUIAepiH
naijjanaHa OTBIPHITNl, MAaTEMATUKAJIBIK >KOHE IUQPIBIK MOJEIbACY/IH FHUIBIMU-
TEXHUKAJIBIK MOCEJeNIepiH WIEIIyAiH TUIMJII alrOpUTMJIEPIH Kacay Typaibl Olryl
KEePEK: KOMITbIOTEPJIIK Tpaduka Heri3aepi, MaIiMeTTep 0a3achiH ko0amay, sKeITTiK
TEXHOJIOTUsIIap MeH  VHTEepHEeTTIH Heri3ri TYCIHIKTEPIMEH JKYMBIC 1CTEYy/l
yiipenei.

IMonnin masmyHnbl: KypcaHTTapAplH KOCINTIK, FRUTBIMU JKOHE TMPAKTHKAIIBIK
KBI3METTIH OpTYpJll cajajapblHAa o3 OeTiHiie OuIiM ady »KoHe Oacka J1a
MakcaTTapJa 3aMaHayd aKMapaTThIK-KOMMYHUKAIMSUIBIK — TE€XHOJOTHSIIAPIbI
napagaHyra MYMKIHIIK OepeTiH KociOM »KoHE KeKe KY3bIPETTepIiH OOyHI.
[IpakTUKaIbIK MaKCaTIeH KaTap KypcCaHTTapAblH OW-OpICIH KEHEHWTII, >KaJIIbl
MOJIEHUETI MEH OUIIMIH apTThIpyFa KOMEKTECETIH TOpPOMEINIK >KoHE TopOHuetiK
MaKcaTTap/Ibl )Ky3ere achIpabl.

MakcaTtbl: KypcaHTTap/la KociOM, FHUIBIMU JKOHE MPAKTUKAIBIK KbI3METTIH
OpTYpJi cananapblHIa ©31H-031 TopOuesney >KoHe Oacka Ja Makcarrap YIIiH
3aMaHayd aKIapaTThIK-KOMMYHUKAIMSUTBIK —~ TEXHOJOTHSJIAPABl  IMaiiajaHyFra
MYMKIHIIK O€peTiH KociOm XKoHe Keke Ky3bIpeTTumikTepl Oap. IIpakTukanibik
MakcaTreH Katap KypCaHTTapJblH OW-OPICIH KEHEUTYyTe, >KaJIlbl MOJCHUETI MEH
OUTIMIH apTThIpyFa KOMEKTECETIH TOPOUEIIIK MaKCaTTap.Ibl )KY3eTe achIpajibl



INTRODUCTION

The informatization of the educational process aims to enhance the
effectiveness and quality of all levels of education and upbringing through the use
of new information and communication technologies. It implements the goals of
developing teaching and individualized education. Therefore, the effectiveness of
continuous application regarding the formation of an individual in accordance with
societal demands is increasing as we improve the educational process.

The subject "Information and Communication Technologies" is designed
for all educational programs. Information and communication technologies are a
field of technical and scientific activities that study the processes of receiving,
transmitting, processing, storing, communicating, creating, integrating, and using
information and technologies in all areas of societal life. This subject aims to
develop professional knowledge and skills necessary for mastering a specialty and
to support students in acquiring knowledge and skills to use modern software tools
in their field.

During the course, students should learn to create effective algorithms for
solving scientific and technical problems in mathematical and digital modeling
using programming languages. They will learn the fundamentals of computer
graphics, database design, and work with the basic concepts of networking
technologies and the Internet.

Course Content

The course provides students with the professional and personal
competencies that enable them to independently acquire knowledge in various
fields of professional, scientific, and practical activities and for other purposes
using modern information and communication technologies. In addition to
practical objectives, the course aims to expand students' horizons and enhance their
general culture and knowledge through educational and developmental goals.

Objectives

The objective of the course is to equip students with professional and
personal competencies that allow them to utilize modern information and
communication technologies for self-education and other purposes across various
fields of professional, scientific, and practical activities. Along with practical aims,
the course also seeks to broaden students' perspectives and enrich their general
culture and knowledge.



1-TAKBIPBIII

Koram namybinbiH memymi cekropaapbinga AKT peui. AKT crangaprrapsl

byriari 6acThl Mocenmemi3 - OULTIM camackl JeceK, OChl OLTIM camachiH
apTTBIPYABIH THIMJII JKOJII - OuliM Oepy JKyHeciHiae Typii aKmapaTThIK
TEXHOJIOTUsIIapAbl Koyiany. Kemnemek KOFaMbIMBI3[bIH MYIIENepl - >KacTapiblH
OOMBbIHAA aKNapaTThIK MOJACHUETT] KAIBIIITACTHIPY KOFAMHBIH aJIJIbIH/IA TYPFaH €H
O0actel MiHJeT. KoOMIbIOTEp >KOHE MHTEPAKTHBTI Kypayijap apKbUIbl >KacallblM
JKaTKaH OKBITY IPOIECi CTYICHTTIH JKaHAIla Oilay KaOUIEeTiH KaJbIITAaCTBIPHIIL,
oJap/Ipl KYHeiKk OaillaHbICTApPMEH 3aHJIBUTBIKTApIbl TA0yFa UTEPIM, HOTHKECIHE
- ©37ICpiHiH KOci0M MOTECHIMAIAPBIHBIH KAJTBITACYbIHA JKOJI allaibl. AKITapaTThIK
KOFAMHBIH HETI3T1 Talaldbl - CTYJAEHTTEPre akmapaTThIK OuTiM HeETi3AepiH Oepy,
JOTUKAIIBIK - KYPBUIBIMIBIK Oiay KaOUIeTTepiH JaMbITy, aKHIapaTThIK
TEXHOJIOTHUSHBI ©31HJIK JaMy MEH OHBbI ICK€ achlpy KYpallbl pPeTiHJe Maijaiany
JIAFIbUTAPBIH KaJIBIITACTHIPHIN, aKIapaTThlK Koramra OeiiMmaey. Korammen Oipre
MEMJICKETTIK OWJIIK OpraHjaphl Ja e3repesi, ce6edl omapablH MIHACT! XaJbIKThIH
TajanTapblH KaHaraTTaHIbIpy, Oackamia Oo0Jiybl MYMKIH emec. MeMJeKeTTiH
KapbIM-KaTbIHACKl OApJBIK JEHTei/Ie OpbIHAAIYBl KaXKeT: MeMJIeKeT-a3amaTTap,
MEMJIEKET-OU3HEC KOHE MEMIIEKET-MEMIIEKET, ajl KbI3MET KOPCETy MYMKIH/IITIHIIIE
Oip xepje, OIpbIHFAM AJIEKTPOHJBIK MOpTalia - AJIEKTPOHIIbI YKIMET MOpTaiblHA
oepineni
AKDapatThlK KOFaMHBIH JaMyBIHIAaFbl 0acThl peJI XalbIKapajblK CTaHIapTTapFra
xkataael. CTaHmapT-Oyil OChI MakcaTTapFa COWKeC KeJeTiH MaTepuagapbl,
OHIMJIEp/l, MPOIIECTEP/Il )KOHE KbI3METTEP/Il NaifaianyFa OOJIaThIH TajlanTap.bl,
cumnaTTamasiap/bl, HYCKayJbIKTapabl HEMece CUTaTTaMajap bl OCNTiIeHTIH KyoKaT.
CranpapTTap »aHa TEXHOJOTUAJIAPAbl UIepy CHUSKTbl OHEPKACINTIK HeMece
WHHOBAIIMSJIBIK CasCaTThl KOJIJAy VIIIH A€ KOJIJaHbUIa ajaabl AKMapaTThIK-
KOMMYHUKAIMSUTBIK ~ TEXHOJOTUsNIAp  (aKmapaTThlK —TexHojorusuap, AT) -
aKIapaTThl 137Iey, )KUHAY, CaKTay, OHJCY, KAMTaMachl3 €Ty, TapaTy MPOIECTEPiHIH,
Tocuaepl MeH oaictepiniH KUBHTHIFBL. ISO/TEC 38500:2008 crangapTeiHa colikec
aKIapaTThl )KHHAY, OHJCY, CaKTay *oHE TapaTy YIIIH KaXeTTI pecypcrap OOJIbII
TaOBUIATBIH aKMapaTThIK TEXHOJOTUSJIAPABIH aHbIKTamMackl Oap. Kazakcran
PecnyOnukacheiHIa aKmapaTThIK TEXHOJOTUSIIAP CATAChIHA KONTETeH MEMIICKETTIK
KOHE MeMJIeKeTapaiblK crangaptrap O0ap. KoramubsiH oman opi mamysl yurin AKT
cajachlHa YJIKEH kayamkepiiuik skykrenaeai. AKT-HbIH MHHOBAIUSIIBIK J1aMybIH
TUIM1 MEMJICKETTIK peTTey KazakCTaHHBIH YJITTHIK SKOHOMMKACHIHBIH THIMJILIIT
MEH 0ocekere KaOUIeTTUIINH apTThIPYAbIH HET131 00kl Tadbutanbl. CTaHapTTay
YKOHIHICTI TEXHHKAIBIK KOMUTETTED VITTHIK, ajAblH aja VITTHIK, XaJbIKapaJIbIK,
aliMaKThIK, MEMJICKeTapaiblK  CTaHAapTTapiIbl azipieyre, COHJai-aK
CTaHJapTTapAbl KalbINTacThIpyFa Katbicansl. Conpaii-ak KaszakcTaHma YIITTBHIK
CTaHJapTTap cajachiHAarbl Smart city skoHe ISO cranmaptrapsl 0ap, COHBIH
imiage  ISO/IEC  27031: 2011 «AxmapaTThIK TEXHOJOTHS. AKMapaTThIK-
KOMMYHUKAIUSUIBIK ~ TexHonorusiapasiH  (AKT)  OumsHecTiH — y3IIKCI3IriHE
JAWBIHIBIFBIHBIH TYKBIPhIMAaMaTapbl MEH MPUHIUANTEPIH CUTIATTAUTHIH KOHE Ke3
kenreH YbIMHBIH AKT Ou3HECiHIH Y3AIKCI3AITIHE JalbIHABIFbI YIIIH 9ICTEP MEH



mpolecTep OJKYHECIH KamMTamachl3 €TEeTIH  aKmapaTThIK-KOMMYHUKAIASITBIK
TEXHOJIOTHSIIAPABIH OM3HECKE TaMbIHBIFbI OOMBIHINIA apHABI HYCKAYIIBIFBI Oap.
1-kectene Kazakcran PecniyonukaceiabiH AKT crangapTTapbIiHbIH Ti3iM1 OSpiIreH.

AKT canaceingarsl KP cTangapTTapbIHbIH Ti3iMi
1-xecre

CTaHAapTTHIH aTAIYbI

KP «AKnapaTThIK TEXHOJIOTHIIAP, OarmapiaManay TUIIepi, 0JIapablH OpPTAChl )KoHe OaFaapiIaMalibiK
KaMTaMmach3IauabIpy uaTepdeiicrepi. C ++ KiTanxaHAChIHHBIH KCHEUTY1 )KOHE MAaTEMATHKAJIBIK apHAUBI
kosiay ¢ynknusiaapsy CT azipiey.

KP «AKmapatThiK TEXHOJOTHsIIAp. ALIBIK KYHEIEpIiH e3apa opekerTecTiri. 1-6emim. O0bekT
nieHTnuKaTopsit ey xyieci» CT azipauey.

KP «AxnaparTbIK TEXHOJOTHsUIAP. AIBIK XKYHeJaepaiH e3apa spekerrectiri. 2-6emim. O0beKT
UIeHTU(UKATOPBIHBIH PYKCAT €Ty KYHECIHIH )KYMBIC ICTEHTiH areHTTirine apHanran npouenypaiap» CT
azipiey.

KP «AkmapatTsik TexHOJOrHsIap. barmapiaMansik eHimMal Oaranay. 3 OesimM. O3ipeyiiiiep I
nporecc» CT o3iprey.

KP «Kyitenep men Oarmapiamanapasl JaMbeITy. CaThII alyIIbUIapFa j)KOHE Ky)KaTTaMaHBI
JKEeTKi3ymriiepre KoWpateiH Tanantapy CT a3iprey.

KP«AxnapatThik TexHOJOrUs1ap. barnapiamanay Tinjuepi, oapblH OPTAChl XKIHE KYHEITiK
Oarmaprnamanay uaTepdeiictepi. C KiTalXxaHACBIHBIH KeHEHUTYI. 2-00miM. JIHHAMHUKAIIBIK HEICHY
¢ysaxau- smape» CT o3ipney.

KP «AkmnapatTbIK TexHOJIOrUsuap. JKyienaep MeH OarnapiaMalibik KaMTaMachi3aHIbIpyabl KYpYy.
WHKeHepIik KypalaplH MyMKIH- TIKTepiHe KOWBIIATHIH TaslanTapra 6acmeutelky CT o3ipney.

KP «AxknapaTThiK TexHOJIOTHIIap. MYMKIHAIKTEP1 MIEKTEYIi agaM- JapFa KOJDKETIMILTIKTI aHAIN3ICY.
1-6emim. Konnanymeurapaeie Kaxerrimikrepine mory» CT a3ipiey.

KP «KP pecmu akmnapatsiabif canachl. CeprudukaTrayra apHaaFraH akapaTThlK TEXHOJIOTUSIIAP,IbI
ycbiny epexenepi» CT azipiey.

10

KP «AkmapaTThIK TEXHOJOTHsIIAP. AKIapaTThIK-€CENTeY Kyihenepi. OMipIiK MUKIIBIH CaThlIapbl MEH
Ke3CHJIepi, Ky)KaTTap blH Typsiepi MeH sxublHThIFb CT o3ipiey

11

KP «Akmapattsl eHJey xyienepi. KomanaHymis! KyxaTTamanapsl )KoHe TYTHIHYIIBIIBIK OaFaapIaMaibIK,
JKacakTama MakeTTepiHe apHaiaraH opamarsl aknapa™ CT a3ipaey

12

KP «Axmapatteik Texnonorusiap. MCO/MOK 12207 memMeneKkeTTiK CTaHIapThIH KOJIAaHy
HycKaybirbD (barnapinamalblk KYpbUIFbI- JIap/IbIH OMipJIiK HHKIbIHBIH nponecci) CT azipiey.

13 KP «AxmapaTTeIk TexHONOTHsIap. barmapiamManbik KaMTaMachl3- JaHABIPY Ky)KaTTaMachklH Oackapyra
apHaIFaH HYCKayIelk» CT a3ipaey.

14 KP memnekerTik opranapsiHbiH Web cTaHaapTTapbiH 33ipey.

15 KP «MyMKiHziT eKTey ajaMaap yiliH HHTepHeT-pecypcTapbIiHbIH KoipkeTiMaiiri» CT aziprey.

16 KP «/HTepHET-pecypcTap, HHTEPHET-MOPTANAap. AHBIKTaMaap *KoHE TeXHUKAIBIK Tamantap» CT
J3ipey.

17 KP «MoGuibai Web-KocsIMIanap bl 93ipJieyre apHaiFaH YCeIHbUIaThIH Toxipube» CT azipiey.

18 «KP MeMJIeKeTTiK OpraHaapbIHBIH Web-KOChIMIIIanapel Kayinci3airine Koipuiateia Tanamnrapy CT
azipaey.

19 KP «AxnapatrTsik TexHOJOrHsuIap. KayincizaikTi kKamMmramachl3 eTy Jictepi. AKHaparThIK Kayilci3tiKTi
Oackapy Ky#ecin enri3y 6oii- piama Hyckayinslky CT azipiey.

20 KP <<AkmaparTsIK TexHOoJOTHsIIap. Kayinci3mikTi KaMTaMachl3 €Ty/AiH 9IiCTepi MCH KypayIapsbl.
AKIapaTThIK Kayilnci3ik MeHepkMenTi. Ommey» CT azipiey.

21 KP «AknapatTslK TexHoJorusuiap. KayincizaikTi kamTamachi3 ety 9ictepi. KynmusuibuibIk
KaMTaMachl3AauabIpy KypbutbiMby CT a3ipey.

22 KP «AkmapaTThik TexHomorusuiap. Kayinci3aikTi KaMTaMachl3 €Ty/IiH 9/1icTepi MEH KypaJigaphl.

KonmanpicTarsl xyienepain Kayincizairin 6aramay» CT ozipiey.




11.AKT anbikramacel. AKT moHi ’koHe OHBIH MaKCaThI.
AKNapaTThIK-KOMMYHUKAIUSUIBIK - TexHonorusuiap (AKT) nerenimiz He JkoHE
OJIapJIbIH MYMKIHIIKTEepl Typasibl Ka3ipri 3amaHaa TyciHiri kaHmai? KeoOinece
"AKT" TepMuHi KoMmmbloTepjiep MeH MHTepHETTI maijanaHyapl cumaTrTay YIIiH
konmanbutaapl. Kedime "AKT" TepMmuHi €H Kypjeni koHe KbIMOAT KOMITBIOTEPIIIK
TEXHOJIOTHUSIIIAapMEH, all 0acka »karjnaiiapia paauo, Teaeauaap koHe TenedoHus
CUSKTBI JIOCTYPJIl TEXHOJIOTHSJIApMEH OalJIaHBICThI, oJIapAbsl 013 opi Kapaii
KapactelpaMbl3. AKT aHbIKTaMacbl KOHTEKCTKE >KOHE KOJIJaHy LIAPTTApbIHA
OaitmanbicTel KeHiHeH o3repeni. AKT-ma OemineTiH pes, omerre, €Ki OaFbITKa
(Tocinaepre) OaitmaHbICTBI: - AKT eHJIpic cekTopbl perinae. bynm Tocin AKT-ra
OaiiaHbICTHl OHAIPICTEP/I KYLICHTY XKoHE/HEMece JaMbITy cascaTbiH OUIAipeni; -
AKT nameity MakcatbiHga (AKT) skoHe olIeyMETTIK-3KOHOMHUKAJIBIK JaMyIbIH
KaTaliu3aTtopel peTiHAe. byn Tocin SKkoHOMHMKA MEH KoFamibl OapbIHIIA
aKmapaTTaHAbIpy MaKcaTblHAa HSKOHOMHUKAHBIH KOITereH CeKTopJapblHa ocep
ETETIH >KaJIIIbl CTPATErUsTHbI KaOBbLIAAY/ bl KO3 1.

AKT noHi - cTyAeHTTEep/IIH aKMapaTThIK canaia *KoHe Ka3ipri 3aMaHFbl aKapaTThIK
MOJICHHETTEe Oenriii Oip JyHHUETAaHBIMBIH KaJBIITACTBIPY VIIIH KBI3MET eTel,
SAFHU.AKMApaTThl aly, oHJAey, Oepy JKOHE cakray YIIIH KociOu Typle KoJijgaHa
OTBIPBIT, MAKCATTHI TYPJIE KYMBIC icTel OuTy. ByJl MOHAI OKBITYIBIH MaKCaThI
CTYJIEHTTEp/AIH KOCciOM KBI3METTIH OpTYpJl callajJapblHIa, FBHUIBIMH KOHE
IPaKTUKAIBIK KYMBICTApAa, ©31H-631 TopOueney »koHe Oacka MakcaTTapia
3aMaHayd aKOoaparThlK TEXHOJOTHSUIapAbl  KOJIJaHyFa MYMKIHAIK OepeTiH
aKIMapaTThIK XOHE KOMMYHHKAIUSIIBIK KY3BIPETTEPAlI UTepy OOJbIN TaOBIIaIbl.
[IpakTuKanblK MakKcaTIIeH Karap, Kypc CTYIEHTTEpHAiH OW-epiCiH KEHEUTYyre,
OJIapJbIH KaJIMbl MOJAEHUETIH, OUTIMI MEH ayanKepIIUIIriH apTThIpyFa bIKOANI
€TEeTIH TOpOMEINIK MaKcaTTap/ bl J1a JKy3ere acblpaabl. bysl MoHHIH MakKcaThl Kociou
cajiajia >KOHE KapamailbiM eMipe 3aMaHayd AKNapaTThIK-KOMMYHUKAIIUSIIBIK
TEXHOJIOTHSJIAP bl KOJIaHY JaFIbUIapblH MEHIepreH JKOFaphl OUTIKTI MaMaHIap bl
naspaay 6osnbin Tadbuiaabl. Takbipeiln AKT-HBI oeyMeTTIK-35KOHOMHUKAJIBIK, JaMy
YIIH Kaiail KojjaHyra OOJaThIHIBIFBIH >KaKChl TYCIHYTe BIKHAJ €Ty YHIiH Oip
ACTMIEKTKE eTKeN-TErKeNIi Ha3ap ayiapMaiibl

Miunpgeri: - bocekere xkabinmerri wmamaH gaspiay; - OKBITYABIH JKaHa
TEXHOJIOTHUSIIAPBIH MEHTepY; - AKNapaTThIK-KOMMYHUKAITUSIITBIK
TEXHOJIOTUsIIapAbl MaianaHy apKbUIbl OKY YPAICIHIH THIMAUINH KaMTaMachl3
eTy; - buriM amymbiHBl Ka3ipri KOFam CYpaHbBICBIHA Cail, ©31HIH 1C-9peKeTIH/e
nepoec KOMIBIOTEP/IIH KypaslIapblH KOKETT1 ASHTeilie aijagaHaThIH dKaH->KaKThl
Japa TYJIFa peTiHje Topoueney.



1.2. AKT MeH MBIHAKBUIIBIK [IeKJAPANUSICHIHIAFBI MaKCcATTApFa JKeTy
apacbIHAAFbI 0alJIaHbBIC aTKapaTbiH MiHaeTTepi . AKIapaTThIK-
KOMMYHUKAIUSUIBIK TEXHOJIOTUsIIap MEH MBIHXBUIIBIK JEKIapalusiMeH KYpbUIFaH
(MJIM) Hamy aymarbiaga MakcatTaprbl KOJI )KETKI3y apachliHIarbl OaiiaHbIC, O1p
JKarblHAH FaHa aWKbIH KepiHenmi. bipak Oy OaiiyaHBICTBIH Oapbl pac,’KoHE OHBI
KYpy MeH 3epTrey Oenriii Oip Kym-kKirepal KaxkeT ereml. Herisri MiHzeri
QJICYMETTIK-3KOHOMUKANBIK AaMyJbl bIHTaNaHAblpy YiniH AKT-Hbl maiganany
MYMKIHIIKTEP1 TEPEHACTY ,COHIAN-aK AaMBITYIbl BIHTAJAHIABIPYFAa OaFbITTAFAH
AKT »xylienepiH KOHAaHY cascaTKepiiep MeH Oacuibliapra COHJaii-ak, OipkaTap
QJICYMETTIK CEKTOpJIapAia aKMapaTThIK-KOMMYHUKAIMSUIBIK —~ TEXHOJIOTHSIIAP BT
NPaKTHKANBIK TYpAe eHrisy MyMkiHiaikrepl. bipikken ¥Ynrtap ¥iBIMBIHBIH
MBIHXBUIIBIK — JIEKJIAPaLUSChI BYY bac AccamoOmescer 2000 SKpUIOblH 8
KbIpKYHerinae KaObuimanapl. MBIHXKBUIABIK —Aekinapanusaa bY¥-ra  wmyiie
MEeMJICKeTTep OCHOITIIUIK MEeH KAyINCI3IIK CcalachblHAaFbl MBIHXBUIJIBIK J1aMy
MakcaTTapblHa KOJI JKETKi3yre Oen Oaiinajpl; naMy; KOpIIaraH OpTaHbl KOpPFay;
aJaM KYKBIKTaphl,JIEMOKpATHs KOHE Oackapy;ocan agamaapisl Kopray; Adpuka
KOKETTUTIKTepIH KaHaratTaHnplpy ;b¥ ¥-uel HeraiiTy. Keitbip makcaTTap acipece
JlaMy caJlachIH/ia HAKThI CaHJIapMEH
*oHe Mep3iMmeH (HerizineH 2015 sxone 2020 xbuinap) Tyxeipeivaanrad.bYY bac
XaTIIBICKl ©3 OasHIaMallapbIHa JKOHE COMIIETeH Ce3JIepiH/ie YHEMI ecen Oepel.
AKT onapapiH TaburaThl OOWBIHINA ©3apa OalIaHBICTBI KOHE OJapiAbl KOJJIAHY
cajaapajiblK Ken MakcaTThl Oosiybl MyMKiH. AKT koigaHyablH €Ki Tocuil Oap.
OmnapabiH Oipeyi-COHFbI KOJIJJaHYIIbLIapFa OaFbITTalFaH TIKEJIeW KOJIJIaHbICKA He
O0onybl xoHe AKT-MeH onapablH KbI3MET KOpCETyUIIepIMEH TIKeJIen
OaillaHbICBIH ~ YUBIMJACTBIPY  YIIIH  KoJAaHblIadbl.EKiHINI  TocuI-KaHama
KOJIIAHBIC,0¥J1 KOCBIMILIA , OJ1 casicaTThl MH(PAKYPHUILIMABLKOMEKII Kyienepal
KOHE  Ma3MYHIbl  JaMbBITyFa  OaFbpITTaNFaH,0yi1 €3  Ke3eriHjae  TYMKI
KOJIJTaHyIIbIJIapFa maiaa oKee/Ii 1er KYTUTyae
1.39aemMaik Tapuxu mnpouectep MIHMITiHiHAeri Ka3zakcraHHbIH Ka3ipri
3amMaH Tapuxbl. KP Tapuxu caHaHbIH KaJbINTACY TYKbIPHIMIAMACHI
KazakcTaHHBIH Ka3ipri 3amMaH Tapuxbl OJNEMIIK TApUXH TMPOIECTEPMEH THIFBI3
OaillaHbICTBI. TapuXW CaHAHBIH KAJIbINTAaCybl — OV VITTHIK HUIACHTUYHOCTD,
MOJICHHUET JKOHE MEMJICKETTUTIK HET13/IepiH TYCIHY MEH JaMBbITy TPOIIECI.
OJIeMJAIK TapuxXW mnpouecTep KOHTeKcTiHAe Ka3zakcTaHHbIH Kasipri 3aman
TapUXbI
1. Toyeacizaik ke3zeni: 1991 xbuibl KazakcTaHHBIH TOYeJCI3AITIH KapUsiIaybl
— Oy Tapuxu COT, OJ EJJIH CasCH, DYKOHOMHUKAJBIK MKOHE OJIEYMETTIK
namyblHa skaHa OarbiT Oepai. Toyencizmik anranHan keilin Kazakcran
XaJBIKApaJIbIK apeHala ©3 OPHBIH TaOyFa THIPBICTHI.
2. I'nodanuzaums: KasakcTaHHBIH 9JIeM/IIK SKOHOMHKaFra WHTErPalUsIaHYbI,
MIETENIIK WHBECTULUSIIAPABl TAPTy, JKOHE XallbIKapalblK YHBIMIAPMEH
BIHTBIMAKTaCTBIK — OYJI Ka31pri 3aMaH TapUXbIHBIH MAaHbBI3/Ibl ACIIEKTLIEpI.



3. MoaeHueT KoHe MIEHTHYHOCTh: Tapuxu caHa KajbllTaCyblHAa MOJICHUET,
TIJ, JOCTYpJEp MEH YITTHIK KYHIBUIBIKTApAbIH peii 30p. KazakcTaHHbBIH
KOIYJITTHI KOFaMbl TAPUXU CaHAHBIH KOMKBIPJIBUIBIFBIH KOPCETE 1.

KP Tapuxu caHaHbIH KaJbINTACY TYKbIPHIMIAMACHI

1. Tapuxm Oimim: Tapuxu OimiM Oepy Kyiecl apKbUIbl KacTapra YJITTHIK
TapUXThI, MOJICHUETTI KOHE AICTYPIEp/l YUpETy.

2. 3eprTey KoHe xapusuiay: Tapuxu 3epTTeyyiepii Kojiaay, apXuBTepl alry
XKOHE TapUXHU KY)KaTTap/bl KapHsiiay apKbUIbI TAPUXH CAaHAHBI JAMBITY.

3. XaabIKapaJjblK BIHTBIMAKTACTBIK: Ka3aKkCTaHHBIH TapUXBIH 3€PTTEY KOHE
TAHBITY  MaKCaThIHAA  XaJbIKApalbIK  FBUIBIMA  KoOamap  MeH
KoH(epeHIrsIIapFra KaThICy.

4. YarTeIK uaeosorus: Tapuxu caHa KaJablITaCybIHAA YITTHIK HI€0JIOTUSHBIH
peill, OJl XaJBIKThIH OIpJIriH, NaTPUOTU3MIH KOHE YJITTHIK MaKTaHBIIIbIH
apTThIpyFa OarbITTaJIFaH.

KazakcTaHHbIH Ka3ipri 3aMaH Tapuxbl MEH TapUXU CaHAHBIH KAJBINTACybl — Oy
KYpJIEdl JKOHE KOIKbIPJbl MPOLECC, OJ AIEMIIK TapuXW HPOLECTEPMEH ThIFbI3
OailJIaHBICTHI.

KopbIThIHABI

AKNaparThlK-KOMMYHUKAIUSIBIK -~ TexHonorusuiap  (AKT) Koram  J1aMybIHBIH
MaHbI3/Ibl OC1 OOJIBIN TaOBLIAAbI, KOHE OJIAPJBIH 9cepl KeH ayKbIMIbI. biiMm Oepy,
JIGHCAYJIBIK CaKTay, HSKOHOMHKA, OJIEYMETTIK KaThIHACTAP MEH MEMJIEKETTIK
0ackapy cuskrhbl cananapaa AKT-HbIH eHrizyl agamaapJblH eMipiH KaKcapTaibl,
TUIMAUTIKTI apTTBIPBIN, WHHOBAIUSUIBIK UJICSUIAp/Ibl ajFa KbUDKbITaAbl. COHBIMEH
karap, AKT cranmapTTapsl TeXHOJOTHSUIAPABIH OIpITYIH >KOHE KayllCI3IIriH
KaMTaMachl3 €T€ OTBIPHIM, OCHI KYHeIep IIH CEHIMIUIITIH apTThIPya MaHbI3AbI POJI
atkapanbl. bomamakra AKT-wblH mamypiMeH Oipre KoJFa ajlbIHATHIH JKaHa
WHHOBAIUSJIap MEH CTaHIapTTap KOFaM/Ibl canajibl )KOHE TYPAKThI JaMybIHA BIKITAJI
eTel.

bakbuiay cypakrapsl

1. AknapaTThIK-KOMMYHHUKaIUSUIBIK TexHonorusuiap (AKT) xoramHbIH JaMmybiHa
KaJlail pIKITan eremi?

2. AKnapaTThIK MOJEHHETTI KaJbIITaCTHIPYABbIH MaHbI3bl Heae? JKactapablH
aKIMapaTThIK MOJACHHUETIH IaMbITy1a O11iM Oepy JKyHeciHIH MiHAETTepl KaHaam?
3.AKT crangapTTapbl MEH XaJIbIKapalbIK cTaHaapTTapabiH peii kangain? ISO/IEC
38500:2008 crangapteiablH AKT canackiHaarbl MaHbI3AbUIBIFBIH TAJIKBUIAHBI3.

4. MBIHXBUIIBIK JIeKJIapalusIChIHBIH JamMy MakcaTTapbiHa AKT TapanbiHan KaHaan
KOMEK KepceTulyl MyMKiH? byn makcarrapra kon xeTkizyae AKT-HbIH KaTbicy
TOCIIACPI KaHAal eIIeMIepMeH CUTIaTTATYbl MYMKIiH?

5. KazakcranHbIH Ka3ipri 3amMaH TapuxXbl MEH OJEMIIK TapuXd MPOIEeCcTep
apaceiHIarel Oaimanbic Heme? Toyenci3mik ke3eHI Ka3akcTaHHBIH JamybIH7IA
KaHAall TapuXu MOHTE He?



6.Kazakcranma tapuxu caHa KaJbIITAcThIpy OOMBIHINA KaHJAW CTPATETHSUIIBIK
Ooactamanap Oap? Tapuxu OuTIM Oepy >KOHE XalbIKapaiblK BIHTHIMAKTACTHIKTHIH
MAHBbI3bI KaHHaﬁ?

7. KoMnbproTepiliK Kypajilap MEH MHTEPAKTHBTI TEXHOJIOTHSIAP OKBITY MPOIIECIH
KaJlaii e3repryre kemekrecemi? CTyIeHTTEpIIH >XKYHeNiK KapbIM-KaThIHACTapAbl
Ta0y KaOUIETIH IaMbITy KaJlai )Ky3ere acaabl?

8.AKIapaTThIK-KOMMYHUKAITUSIIBIK TEXHOJIOTUSITapIbIH QJICYMETTIK-
HPKOHOMUKAJIBIK JdaMmynarsl pesi Kangai? AKT-HbIH 3KOHOMHKAIBIK CEKTOpJapFra
acepl MEeH Maiiiajany MYMKiHIKTep1 HeH e ?

9. KazakcTan KYKbIK KOpFay opraHaapbl MEH MeMJICKeTTiK Omitik mamachl AKT-HbI
KaHIail MakcaTrTa KojjaHa ananbl? MeMJIEKeTTIK KbhI3METTEPHiH 3JICKTPOHIIBIK
dbopMaThIH TaMBITY/IbIH MaHbI3bI Hele?

10. ¥ATTBIK HUII€0TOTHUSI MEH MOJEHHUETTIH TapUXU CaHAHbl KaJbIITACTBIPYAAFbl
pem kKanmaii? KazakCTaHHBIH KOIYJITThI KOFaMbIHJA TapuXH CaHa MEH
MOJICHHETTIH PoJll )KOHE dcepi.

JlaGopoTopusiiblK TakbipbinTap: KowmmbioTepilik KyHeHiH OHIMIIIITTH
€CeNTeY: KbULIAMIBIFBIH  , TUIMIIITIH,KyaT IIBIFBIHAAPBIH ,AMaans 3aHbl, CPU
YaKbIThI

CTyneHTTiH 03IHAIK JKYMBbICTAPbIHBIH TAKBIPBINTAPHI :

KOMHBIOTCp KYPbUIFBIJIAPBIHBIH JKYMBICBIHBIH 6HOK CXCMAChIH KYPY. I'KGSGH
TakbIpbINTHI KAMTHTBIH CO3/TIK:

1. AKnapaTThIK-KOMMYHHKAUMAIBIK TexHoaorusiap (AKT)

- AKT: Axmapartel aimy, eHAey, cCakTay, *KETKI3y, jKOHE Tapary YIIiH TEXHOJIOTHMsUIap MEH
KypanaapaslH OKUBIHTBIFBI. AKT-HBIH Herisri 3JeMeHTTepi KOMIBIOTEepiep, MOOMIbIIK
KYPBUIFBLIAP, HWHTEpPHET, OarjapiaMaiblk  KaMTaMachl3s €Ty JKOHE  OaillIaHBICTHIPY
TEXHOJIOTUSUIIAPBIH KAMTHU]IBI.

2. MBIHAKBLUIIBIK AeKJIapanusichl

- Memxbeuiasik aexnapanuscel: 2000 xeiiel BYY bac Accambnesicel KaOblUigaran Ky>kKat, OHIa
BY¥ mymie memiiekeTTep AaMy/IbIH, alaM KYKbIKTapbIHBIH, OCHOITIIUTIKTIH KOHE KayINCI3IIKTIH
OipHele MaKcaThIH KO3/eH/Ii.

3. Tapuxu cana

- Tapuxu cana: ¥1IT, MOJICHUET, MEMJICKETTUTIK KOHE YVIITTHIK HJICHTUYHOCTTI KAJIBINTACTHIPATHIH
YFBIMJIAp, TAPUXU TIKIpUOEe MeH OLTIMIe Heri3eIreH KOPhIThIH/IBI.

4. Tayencizaik

- Toyencizaik: MeMIeKeTTIH CBIPTKBI JKOHE 1ITKI casicaTbiHA 9Cep €TETiH TOJBIK KYKBIKTHIK JKOHE
SKOHOMUKAJIBIK OOCTaHIBIKTHIH 00Jybl, KazakcTan ymriH 1991 XbpUTbl Toyenci3fik alFaH Ke3Je
OacTrajraH Ke3¢H.

5. 'nodanu3anus

- I'moGanuzanusi: Onemueri MEeMJIEKETTep MEH MEMJIEKETTCI3 YHBIMIApAblH YKOHOMHUKAIBIK,
casiCu, MOJICHH, YKOHE TEXHOJIOTHSIIBIK MHTETPAIlASsIIaHYBIH OLTIpe/Il.

6. YITTHIK HIEHTHYHOCTh

- ¥ATTBIK UACHTUYHOCTH: JKeKke aJaMHBIH ©31HIH YJITTHIK TMPUHAIICKIUTIIT MEH MOJACHHUETIHE,
TOCTYpIIepiHe, XKOHE TiIIHE IeTeH ce3iMi.

7. AKnapaTTaHabIpy

- Axmaparrannaelpy: KoraMHBIH akmapaTTBIK pecypcTap MeH JepeKTepii THIMII Typae
naiganaHy Tpoleci, HOTHIKECIHIE KOFAMHBIH AaKMapaTThIK MOACHHETI MEH  carachl
apTTHIPBLIAIBI.
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8. DKOHOMHUKAJIBIK JaMy

- DKOHOMUKAJIBIK JIaMy: DKOHOMHKAHBIH 6Cyl MEH JKaKcapyblHa BIKITAT €TETiH XKYHeT opeKeTTep
MeH Oaraapiiamanap.

9. AKNapaTThIK KOHEe KOMMYHHKAIUSUIBIK Ky3bIpeTTep

- AKnmapaTThlK JKOHE KOMMYHHUKAIMSUIBIK — Ky3bIperTep: JKeke aJaMHbBIH — aKIapaTThIK

TEXHOJIOTUSIIAP/IbI Maiilanany, aknapaTThl OHACY jKOHE KOMMYHUKAIUAAA THIMII 00Ty KaOlieTi.
10. Di1eyMeTTIK-IKOHOMHUKAJIBIK 1AMy

- OIIeyMETTIK-DKOHOMHKAJIBIK JaMy: OKOHOMMKAHBIH KAapKbIHABI ©Cyl MEH oJeyMETTiK

KaraalIapabIH JKaKcapybl, aaMIap/IbIH OMip CYpy CanachiH apTThIpy

11. bacekere KabiieTTIiK

- Bocekere kaOinmertinmik: Hapbikra OocekenecTikke TeTen Oepy KaOimeri, Oy MEMIICKETTIH,

KOCIMOPBIHHBIH HEMECE JKEKEe TYJIFaHbIH SKOHOMUKAJIBIK THIMILIITIH KOPCETETIiH KOPCETKIIIL.

12. XaabIKapaJjablK bBIHTBIMAKTACTBIK,

- XaJpIKapaiblK BIHTBIMAKTACTBIK: ENiep MeH XanblKapablK YUBIMIAPBIH Oip-0ipiMeH aKmapar,

pecypcTap KoHe TOKipuOe aaMacyblH KaMTaMachl3 eTeTiH OipiecTik.

13. Tapuxu 3epTTeyJiep

- Tapuxu 3eprreynep: Tapuxu ¢axTiiep MEH OKHFaIapbl 3ePTTEY, TAPUXU KOHTEKCTTE TYCIHY,

KyKaTTap MEH aKmapaTTap/bl )KHHAKTAY TPOIECi.

14. YarThIK Haeo0rus

- ¥YnTThIK uaeonorus: ¥YIATThIH MOJICHH, CasiCH, KOHE dJIEYMETTIK KYHAbUIBIKTapbIH OeiHeNenTiH
KYHe, XaJIBIKTBIH OipIIiTiH, TaTPHOTH3MIH, XKOHE YITTHIK MAKTAHBIIITH apTTHIPyFa OarbITTajFaH.
15. biiim Oepy xyiieci

- bimnim OGepy xyieci: Jactapra OuIiM MeH naFabulapAbl Oepy YIIH KOJAaHBUIATHIH
MEXAHU3MEP MEH KYPBUIBIMIAP/IbIH KUBIHTHIFbI.
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2-TAKBIPBIII. KomnbrotepJik :kyiieaepre kipicne. Komnbiorepik
JKyleJiepaiH apXUTEeKTypPachl

2.1KomnbloTepik xyieaepre moJy.
KoMIibroTepitik xyile — JIepeKTepl OHIey KoHE CaKTayFa apHaJIFaH KYpbUIFbLIAP
MeH OarjapiiaMaliblK KaMTaMachl3 €TyliH KelleHi. KoMmbroTepiik Kyienep
OpTYpJIl JICHT e IeT1 aKmapaTThl OHAEYTe, cakTayFa, Oepyre kKoHe allyra apHaJIFaH.
Onapra MUKpPOKOMIIBIOTEPJIEPICH albIll KyHenepre AEHIHT1 KypbUIFbUIAp Kipel.
KoMmmbroTepimik  kyienepaiH OacTel MIHAETI — TanchlpMaiapAbl OpBIHAAY,
aKmaparThl OHACY KOHE HOTH)KEHI MaiJalaHyIIbIFa KEeTKI3Y.
2.2 KoMnboTepJik :kyiiesiepaiH 3BOTIOIUSACHI
Komnbrorepiik xyienepiiH Tapuxbl YIII HET13T1 Ke3eHre OeiHel:
l.Anramikel kommbroTepiiep (1940-1950 xok.): BipiHmn 31eKTpOHIBI ecenTeyinn
MallMHAIap YJIKEH OONIbl, MIOTTap MEH €CENnTeyJepal OpbIHAAayFa apHaJFaH.
ENIAC, UNIVAC cusikTbl KOMITBIOTEPIIEP/1 aTayFa 00aibl.
2.MuHu-KOMIBIOTEPIIEP MEH MHUKPOIJIEKTPOHHUKA (1960-1970 AOK.):
KommbroTepnepaiy kejgeMi MeH Oarachl TOMEHJIEAl, OV oJapibl YbIMIACTHIPY
MeH OM3HeC eMipiHje KeHIHEH MaiJananyra MYMKIHIK Oepi.
3. [lepconannel kommneroreprep (1980-1990 xx.): IBM PC xone Apple Macintosh
CHUSIKTBI KYPBUIFbUTIAPIBIH naia 00IybI KOMIIBIOTEPJIEPIL Keke
nanananyIbiapra KOJDKETIMI1 eTTI.
4. ’Kana texHonorusuiap MeH uHTepHeT n9yipi (2000 >x. — OyriHri kyH): by
KEe3€HJIe MOOWIBbAI Kypalijap, IUIAHIIETTep, OVITTHIK €CENTeysep >KOHE YJIKEH
JIEPEeKTEPMEH JKYMBIC Kacay TEXHOJIOTUSIAPHI TaMbIJIbI.
2.3 KoMnbloTepJik :kyiejiepiH apXuTeKTypachbl MeH KOMIIOHEHTTepi
KoMIbroTepitiK xyHenep/iiH apXUTeKTypachl OlpHelIe TeHreiaeH Typaibl:
- Kyiienik apxurektypa: KommbroTepnaiH »Kaiambl YHBIMAACTHIPBUIYBI, OHBIH
KYpaMbIH/IaFbl KOMIIOHEHTTEP/I1H 63apa SPEKeTI.
-IIponeccop (LI1): Herisri ecenteyim 6:10k. On 6apibIK onepanusiiapabl OHICH]II.
- Kan (OIDK): YakpiTiia aknapatThl CAKTaWThIH KYPBUIFBI, TPOLIECCOP MEH CaKTay
KYPBUIFBLIIAPHI apachlHa AEPEKTEePIl OHIACYAl KblIAaMaaTa Ibl.
- Cakray KkypburFbLIaphl: JlepekTepai y3ak Mep3iMal cakTay VIIiH (KaTThl
nuckinep, SSD, drenr-HakonmuTensaep).
- Kipic-mpirpic KypeutFbUIapsl: [laiinamaHynibl MEH KOMITBIOTEP/IIH apaChIHIAFbI
OailyiaHbIC (MepHETAKTa, MOHUTOP, IPUHTED).
2.4 KomnbloTepJiik Kyiiejiepai KoJaany
KommnbroTepiik xyhenep Ka3ipri yakpITTa 0apiiblK cajiajia KeHIHeH KOJJaHbLIa b,
OHBIH 1IIIH/IE:
- busnec: backapy, ecenrey, aHaJIMTHKA.
- bimim: Oky Kypangapbl, OHJIaH KypcTap.
- Menunuuna: [lepexrepai cakray, JMarHOCTUKAIIBIK XKYyHenep.
- FeueiM: 3eprrey, cumymsusiiap.
-Kyni keit0ip KyHIemiKTI ic-opekerrep: MoOunpal KoChIMIIanap, WHTEPHET
KbI3METTEPI.
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2.5 JlepexTepAiH KOMNIbIOTEPJIIK Kyiiesiepae OeiiHeseHyi

JlepekTep KOMIBIOTEPIIIK KYHenep/ie ekl Heri3ri Typjae OcHeneHe i:

- buttep Men Gaiitrap: [epekrep Ounapasik Typae (0 sxoHe 1) jxa3buiaibl.

- Jlepextep opmatel: TekcTiK, CaHABIK, TpadUKaIbIK — aKnapaTTapbsl KOpCeTy
YIIIH KOJIIaHbUIaThIH TYpiaep. Meicanbl, moTinaep ASCII ¢popmateinga, cypeTTep
JPEG nemece PNG dopmatsina.

Kommbrotepiik skyhenepaeri JepekTepial oHACY MEH CaKTayAblH THIMJIIII,
KOJIJITaHYIIBIHBIH TOKIPUOECi MEH aKMapaTThIH KaylCI3IriHE TIKEIeH acep eTe/l.

KopbIThIHABI

KoMrmproTepimik skyhenep — Kasipri akmapaTThIK KOFaMHBIH Herisi. Omapabiy
apXUTEKTypachl MEH KOMIIOHEHTTEP1 dp TYpJil KOJAaHy cajanapbliHaa THIM/1 €HOeK
€Ty YIUIH apHaiibl o3ipiieHreH. KoMIbIOTEpiK TEXHOJIOTHSIap — JIaMbll,
aKMapaTThIK KOFAMHBIH KOIITEr'€H aCleKTUIEPIH ©3repPTTi, 0Jap TEK TEXHOJIOTUSIIBIK
eMec, QJIEYMETTIK, SKOHOMUKAJIBIK JKOHE MOJIEHU ©3TepicTepre Jie acep eTy/e.

bakbuiay cypakrapsl

1. KoMnproTepiik sxyiienepaiH MaHbI3bIH aHBIKTAHbI3.

2. KoMnbrotepiik xKyHenaepiH JaMybIHbIH TAPUXbIH COMKECTEHIPY/Il KAMTaMachl3
eTTI.

3. KoMmbroTepitik )KyHenaep/iiH CUMaTTaMachlH aHBIKTaHBbI3.

4. Komnerotepik xyienepaid GyHKIUAIApbl MEH MYMKIHIIKTEPIH alUThIN OepiHi3.
5. KoMmbroTepiik sxyHenaep/iiH KOJAaHbLTy aliMaFrblH aHBIKTaHbI3.

6. [lepekTepii KOMIBIOTEPIIIK Kyilenepie OCHHEIeHY1H TaChIMallIaHbI3.

7. KomnbroTepiik KyHenepAiH *oHe IAEpEeKTEpl OHIEY MEH CaKTayIblH 9CEpiH
AHBIKTaHBI3.

8. Kommnbrotepiik xyienepae AepeKkTep Herisri Hemie typnae OeiineneHeni? XXone
oJIap KaHJai?

9. Kasipri yakpITTa KOMIBIOTEPJIIK KyHenep KaHaall canajmapjia KeHiHEH
KOJITaHBbLIAIbI?

10. KommbroTepimik KylenepaiH apXuTeKTypachl AeHTelepi Typaibl OasHIaHbI3
JIadopoTOpUsNIBIK TAKBIPBINITAP:

OnepanusiplK  Kyile KacueTTepiH anbikray. Daitmmap >koHE KarajlorrapMeH
KYMBIC.

CTyaeHTTIH 03IHAIK )KYMBbICTAPbIHBIH TAKBIPBINTAPHI :

KoMmbroTep KYpbUIFbUIAPBIHBIH KYMBICBIHBIH OJIOK CXEMAChIH KYpY. 2-K€3€H

TakbIpbINTHI KAMTUTBIH CO3IIK:

1. KomnbloTepJik xyiie

- Kommnbrotepmik »xyie: Jlepektepai eHuey, cakTay, >KOHE >KETKI3y YIIIH IailalaHbUIaThIH
anmaparThiK (KypbUIFbUIAp) *KoHE Oarnapiaamaisik (6aFnapiamanap) KOMIOHEHTTEP/IIH KeIleHi.
2. DJIeKTPOH/BI ecenTeyill MalMHA

- DIeKTpOHJBI ecenTeyill MamuHa: MaHcarn, HIOTTap JKOHE ecenTeyiep KYprizy YIIiH
naiJamaHbUIaTRIH aJIFAIIKBl KOMIIBIOTEPIIEP/IiH *Kanmbl ataybsl, Mbicasibl, ENIAC, UNIVAC.
3. MuHH-KOMIIBIOTEP
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- Munu-komnsiotep: 1960-1970 xpiimapsl naiina 60sFaH, YIKEH KOJIEM/Il )KOHE )KOFapbl Oarachl
FBUTBIM MEH OM3HECKe OaFbITTalIFaH €CENTeY KyHheepi.

4. MHKpPO3JIEKTPOHHKA

- Mukpoanektponuka: KommberoTepiepaiH KejeMi MeH OarachIHBIH TOMEHJIEYl MpoIeci, O
KOMITBIOTEPIIEP/IiH KEH TapalyblHa MYMKIHJIK Oepi.

5. Ilepconaaabl komubioTep (I1K)

- [lepconansl koMmmbioTep: JKeke maiijananyibuiapra apHaiFal KOMIBIOTEPIH TYpi, MBICAbI,
IBM PC, Apple Macintosh.

6. ’Kana TexHoJiorusiiap

-Kana texHonorusiap: MoOuibal KypbUIFbUIAp, IUTAHLIETTEP, OYJITTBIK €CenTeyiep KoHe YIKEeH
JIepEeKTEPMEH JKYMBIC JKacay TeXHOJIOTUsJIApbIHBIH JaMYBHI.

7. Kyiienik apxuTekTypa

- XKyitenik apxurekrypa: KommbroTepniH >XKaimbl YHBIMIACTBIPBUIYBI, OHBIH KYpPaMbIHIAFbI
KOMIIOHEHTTEP/IIH KYMBIC 1CTey MEXaHU3MJIEpi.

8. IIpoueccop (LLIT)

- IIponeccop (LII): KommproTepaiH Heri3ri ecenteyilmn OJIOThI, OapibIK oOIneparusiapabl
OHJICHTIH KOMIIOHEHT.

9. OneparusTi xax (OIIXK)

- OmneparuBti xax (OIDK): Ilpomeccop MeH cakray KYpBUIFBIIAphl apachlHIA aKnapaTThl
YaKbITIIIA CAKTAWTBIH KYPBUIFbI, J€PEKTEP/Il JKblJIaM OHJeY YIIIH Hai1anaHbluiaibl.

10. Cakray KypbLIFbLIAPBI

- Cakray KypbUIFbLIapbl: ¥3aK Mep3iMal JepeKTepli cakTay YUIIH MaijagaHbuIaThiH
KYpbUTFbUIap. MBIcanaapra KaTTel Auckiiep, SSD, dueni-nakonurenbaep Kipei.

11. Kipic-mbIfbI¢ KYPbLIFbLIAPbI

- Kipic-mbirbic  KypbpuiFbUiapel:  [lalijananyimsl MEH KOMIBIOTEp apachblHAarbl OailiaHbIC
3JIEMEHTTEPI, MBICAJIbI, IEPHETAKTa, MOHUTOP, IPUHTED.

12. IepexTepain Oeiinesienyi

- Jepekrepaiy Oelinenenyi: JlepekrepiiH KOMIBIOTEPIIK Kyllenepae Kanai cakTaJaTbIHbl MEH
OH/IEJIETIHI Typaibl aKmapar, Mblcajbl, OUTTEp MEH OailTTap.

13. butrep MeH OaiiTTap

- burrep men Oaiitrap: Jlepexrep Ounapiblk Typae (0 »oHe 1) ’ka3putajupl, OMUT - €H Killl
aKmapaTThIK OipJiK, ai 6aiT - 8 OUTTEH Typabl.

14. lepexTep popMaThl

- epextep dopmathl: AKnapaTrTap/ibl KOpCeTy YIIiH KOJJAaHbIIAThIH TYpJep, MbICAJIbI: MOTIHIEP
yuuin ASCII popmatsl, cyperrep yuuiH JPEG nemece PNG dopmartsr.

15. Koipany cananapsi

- Konpany canamaper: KommberoTepiik sKyHenepaiH opTypii cekrtopiapaa (Ou3Hec, Oimim,
MeUIMHA, FBUIBIM) Kalail KOJAaHbUIATBIHABIFBIH CUMATTaIbI.

16. AknaparThIK Kayincizaik

- AKnapatThIK Kayincizaik: KommnbroTepiiik gepekTep MeH aKnapaTTapAblH KayilCi3airiH Kopray
MEeXaHU3M/JIEp1, aKIMapaTThIH 3aHCHI3 KOJDKETIMIUTITIH O0JIIbIpMaYy YIIIiH.

17. Cucrema

- Cucrema: KomnbrotepiiH GyHKIIMOHATIABIK KOMIIOHEHTTEPIHIH KUBIHTBIFBI, OJIap 63apa opeKeT
eTe/Il skoHe Oenrii Oip TarncelpManap/sl OpbIHAAY YIIIH OipiKTipiiei.
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3-TAKBIPBIIIL.IIporpammansik skacakrama. OnepanusiiibIK Kyiieaep.
IIporpammadnsIk xkacakrama. QOnepanusJbIK Kyiesaep

[Iporpammansik >kacaktama (Software) — Oyl KOMIBIOTEPNIK O KYHEHIH
anmnaparThlK KypajljapblH TUIMJI MaijaiaHy >KOHE TarchlpMalapibl OpBIHIAY
YIIIH 93ipJieHTeH OarjapiiamMaiiap MEH JIepeKTep >KUBIHTBIFBL. [Iporpammanbik
’KacakTaMa KOMIBIOTEP/IIH (PYHKIMOHAIIABIK MYMKIHAIKTEPIH YJIFaTaabl *KoHE
nai1ajganyIbUiapra opTYpJIl TarcbipMaiap/abl Ienyre MyMKIH/IIK Oepei.
3.1IIporpammaibIK kacakrama . [IporpaMmalibiK kacaKTaMaHbIH TYpJiepi,
MAaKCcaTTapbl MeH CHNATTaMaJIaphbl.
Typnepi
1. XKytienik npoepammansiy sxacakmama.

- OnepanusuiblK xyienep: KoMmnbroTepAiH anmaparTblK KypaijaapblH Oackapyra
apHasiraH Oargapnamanap (Meicansl, Windows, Linux, macOS).

- JlpaiiBepiiep: AnmapaTThlK KypajJap MEH OMNEpPAlMsUIBIK KYHe apachIHJIarbl
OailylaHbIC OpHATATHIH OaFaapiaamanap.
2. Konoanbanvl npocpammanvix scacakmama:.

- Oducrik mnakerrep: MOTIHAIK MpoIeccopaap, KECTENIK Mporeccopiaap
(meIcanbl, Microsoft Office, Google Docs).

- I'padukansix penakropnap: Photoshop, GIMP.

- Cangpik ecenteynep: MATLAB, Mathematica.
3. amvimy Kypanoapul.

- barnapnamanay tinnepi: Python, Java, C++.

- Unrerpanusinanran nameity opranapsl (IDE): Visual Studio, Eclipse.
MakcaTtTappl MEH CUITaTTaMalapsbl:
- Ecentepai aBTOMaTTaHABIPY, AEPEKTEPIl OHJICY, AKIAPATThI CaKTay KOHE ally.
- [Taiinananyiuibl ”HTEPpQEICIH KaMTaMachl3 €Ty, )KYHEHIH )KYMBICBIH OacKapy.
- KoMmmiproTepiH anmaparThiK KypasiiapblHa TIKEJIeH KaTbIHACTHI )KEHIIIACTY.
3.2 Herizri OK tycidikTepi. OnepanusiibIK *KyieaepaiH 3BOJTIOUUSACHI
Onepamusutblk xyie (OXK) — Oyl KOMOBIOTEPiH anmnaparThlK Kypajaaapbl MEH
KoJmaHOanel ~ OardgapiiamMapa  apacblHma — OaiilaHbIC  KaMTaMachl3  €TETIH
nporpaMmaniblK  skacaktama. OXX  ammaparTelk  pecypcerapibsl  OacKapybl,
MOJIIMETTEP MEH MPOIIECTEP/Il YIIeCTipy i, Maiananybl HHTepdeicin

KaMTaMachI3 €Tyl KY3€re achbIpaibl.

Onepayusnvlk JcytieHiy Heaizel (hyHKYUusiapbl.

- [Iponeccrepni 6ackapy: Ilporeccrepaid OpbIHAATYBIH OAKBLIAY .

- Kanter 6ackapy: XKanarel THiMII Talganady, TMHAMUKAIBIK Kaa 0ery.

- Daitnapik xylieHi 6ackapy: Palngapapl cakTay, KYpbUIbIMIAY )KOHE KOpFay.

- Kypoiirsiapasl Oackapy: [Ipunrtepriiep, ckaHepiep CHSKTbl EHTI3Y-IIbIFapy
KYPBUIFbLIApbIH Oackapy.

Deonroyuscol:

- Anramkel OXK (1940-1950 xok.): Bip maliananymsl yiriH MyIbTUMaTeMaTHKA
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MEXaHU3M/IEPIH MaKCUMaJIbl alijaiaHyFa ThIPBICTHI.

- Ken maipgamanymsl sxyienepi (1960-1970 »xx.): UNIX cekinmml xyienepaiy
JaMybIMEH pecypc 0esicy MyMKIH/IIT1.

- I'padukansix nadipananyusl uatepdeiici (1980-1990 xx.): Windows, MacOS
CHUSIKTBI XKyHenepae rpadukaibik uaTepdeic naiaa 601abl.

- Mobunpal onepanusiiblk kyienep (2000 »x. — Oyriari kyH): Android, 10S
JTYHHETe KeJal, MOOWIBIl KYPBUIFbLIAPAAFhl  ONMEpPalUsUIBIK  KYHelIep/iH
KaXKETUTITH apTThIP/BL.

3.3 OmnepanusjbIK KyiliejJepAiH Heri3ri TYXKbIPpbIMAAMAChl, JBOJIOLHUSICHI.
OnepanmsJibIK XKyieJepaiH KiKkTeayi

Heri3ri TyxsIppIMaamManaps:

- MuorogyHkumoHanapuiblK: bip yakbiTTa OlpHeme (QyHKIUsSIapabl OpbIHIAY
MYMKIH/IITI.

- Pecypcrapasl Oackapy: KomnbrorepiH pecypcrapbl (Kaj, MpOLeccop YaKbIThl)
apachbIHIaFbl TEHIePIM/II KAMTaMachI3 €TYy.

- Kayinciznik  xoHe  Kopray: JlepekTtep MeH  pecypcerapabl - Oerne
KOJIaHYIIbIIApAaH KOpFay.

Kikmenyi:

- CepBepiik onepannsuiblK sxyienep: Windows Server, Linux Server.

- Ilepconanapl KOMIBIOTEpJEpPre apHajfaH ONEepalusibIK Kyhenep: Windows,
macOS, Linux guctpubytustepi (Ubuntu, Fedora).

- Mob6unbai onepanusuiblk xyienep: Android, 10S, Windows Phone.

- Kipikrtipuiren skydenep: Cneunudukanblk (yHKIUsIAp MEH KYpbUIFbUIapFa
apHaJIFaH (MbICaJIbl, aBBTOMOOMIIBIED, TYPMBICTBIK TEXHUKA).

3.4 Ycreaaik KochIMIIAJIAPABIH KIKTETYi

Ycrenaik KocbMimanap — Oyl MaiilaJaHylIbIHBIH KOMIBIOTEPIHAEC OPHATBLIBIIL,
anmanpl. Onapapl KOJAaHy apKbUIbl TYPJl TamnchlpMaiapibl OpbIHAayFa Ooianibl.
Ycrenmik KochIMIaaapablH HET13r1 Typepi:

1. Tlpomeccopnbik Kocbimmmanap: Motinaepai penaktupiey (Microsoft Word,
LibreOffice Writer).

2. Kecrenik nporeccoprnap: Jepekrepai kecte Typinae 6ackapy (Microsoft Excel,
Google Sheets).

3. I'paduxansik enneyminep: Cyperrep MeH rpaduKalbIK xKoOamapabl OHILY
(Adobe Photoshop, CoreIDRAW).

4. bpaysepnep: MnaTtepHeTTe akmapat i37ey KoHe BeO-caliTTapabl Kapay (Google
Chrome, Mozilla Firefox).

5.MynpTUMeaUsIIBIK KochiMIasiap: JpIObIc, Buaco peaakuusiiay (Adobe Premiere
Pro, Audacity).

KopbITbIHABI

[IporpammansiK KacakTamMa MEH OIEpaIusuIblK KyHelep KOMIBbIOTEpIIepIiH
HET13T1 (PyHKIMOHAJIBI SIIEMEHTTEP1 OOJIBIN TaObLIAbI.

OnapablH 3BOJIONMSICHI MEH >KIKTENyl NaijajaHylbUIapJblH KaKETTIIIKTEpiH
KaHaraTTaHJbIpyFa OarbITTalFaH, OyJ MpOrpaMMalIbIK KacaKTaMaHbIH KOFaMJIaFbl
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pemiH alKbiH Kepcereni. JlamynbiH opOip Ke3eHI »XaHa TEXHOJOTHsUIap MeEH
TOCUIIEPl SHT131M, MaiananymblIapra YIKEeH MYMKIHIIKTED aliajbl.

bakpbuiay cypakrapsbl:

1. IIporpammanibIK jkacakTama JIET€HIMI3 He, )KOHE OHBIH HEri3ri KOMIIOHEHTTEPI
KaHaii?

2. JKyilienmik mnporpaMMaliblK >KacakTamMa MeEH KOJJAaHOalnbl MporpaMMalibIK
yKacaKTaMma apachIHIaFbl allbIpMaIIbUIBIK Hesle?

3. OnepanusibIK KyHeaepaiH HeTi3r1 QyHKIusuIaphbl KaHaai?

4. Anramkpl ONepaIusIbIK JKYHETIepIiH dBOJTIONUICH Kajllall oTTi, KOHE KaHman
Ke3eHIep/1l KaMTHUIbI?

5. CepBepiik oONEpalMsUIBIK JKYHElIep MEH TEePCOHAIABl KOMIIBIOTEpIIEepre
apHAJIFaH OTEPAIUSIIBIK JKYHEeIep Il CaabICTHIPBIHBI3.

6. JlpaiiBepiep He YIIIH KaXKET, XOHE OJlap OINEpalUsIbIK JKYWeMeH Kajal
OailIaHbICThI?

7. KonmanOanel mporpamMmanblK >KacaKTaMaHbIH KaHJall MbICAIAPBhIH KENTipe
aJachl3, JKOHE OJIap/IbIH HeTri3r1 GyHKIUSIIAphl KaHaai?

8. MoOunpal omepanusuibIK SKYHeNnepiH Aamy ypaici KaHjad ¢dakTopiapMeH
OailIaHbICThI?

9. OnepanusiblK KYHEHIH KayilcCi3iK MeH Kopray (QyHKIusIapbl Kajail Ky3ere
achIpbLIaIbI?

10. Ycrenmik KOCBIMIIAJNApAbIH HETI3r1 TYPJIEPIH aTaHbI3 >KOHE OJapJblH
OPKaNCBHICHIHBIH KOJIJIaHY CaJlaJlapblH CHUTIATTaHbI3.

JIabopoTOPUAIBIK TAKBIPBINITAP:
Web-caliTThl  «bIHFaWJIBl  KOJJIAHYIBDY O3ipiieyre KOWBLIATBIH — TaJlalTap/bl

aHbpIKTay. CTYIeHTTIH O3IHAIK KYMBICTAPBIHBIH TAKBIPBINTAPHI :
KacinTik optana (nepekrep KOpbIH KYPY) ACPEKTEPAl KYpPhUIbIMIAY, TAJIIay KOHE
KrHay. |l -ke3eH

TakpIpbINTHI KAMTUTBIH CO3/IK:

1. IlporpammaibIK )KacaKkTama

- IIporpammansik xacaktama (Software): KoMmbroTepriik >KyieHIH anmapaTThIK KypalJapblH
TUIMII TaijjanaHyra >KOHE TalchblpManap[bl OpbIHJIAyFa apHaJlfaH Oarjapiamaiap MeH
JIePEKTEP/IiH KUBIHTHIFBI.

2. JKyiiesik mporpaMMaJIbIK KacakTama

- XKyitenik mporpaMMansiK >kacakrama: KoMmmbrOTEpIiH ammapaTThIK KypalgapblH OacKapyra
apHayFraH Oarnmapiamanap. OraH onepanusIbIK JKyHeIep MeH JIpaiBeprep KaTabl.

3. OnepauusisIk xyiie (O7K)

- Omnepammsuielk xyiie (OX): KommprorepaiH ammapaTThlK Kypaigapbl MEH KOJJaHOAbI
Oarnmapnamanap apachlHa OaiiTaHBIC OpPHATATHIH MPOTpPaMMANBIK skacakrama. O ammapaTThIK
pecypcrapabpl  OacKapyabl, MOIIMETTEp MEH MPOIECTepAl YHIECTIpydl, mNaigaTaHyIIbl
uHTEepQEiCiH KaMTaMachl3 €Ty i KaMTaMachl3 eTe/i.

4. JIpaiiBep

- JlpaiiBep: AnmaparThlK Kypaigap MEH OIepanusibIK Kyie apachblHIarbl OaliIaHbIC OpHATATHIH
Oarnapiiamaiiap, ojap anmaparThK KypaaaapIbIH IyPBICTAIl )KYMBIC ICTeYiH KaMTaMachl3 €TeIl.
5. Kosiman06ajbl porpaMMaiibIK KacakTama
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- Kongan6ainel nmporpaMMansIk skacaktama: [laiiananymsuiapablH KYHACTIKT] TarchlpMaiapbiH
OpbIHIAyFa apHalfaH Oardapiiamanap, MbICalbl, MOTIHAIK IpoLeccopiap MEH TIpaHUKabIK
penakropiap.

6. Opucrik nakerrep

- Oducrik mnakerrep Kemreren KeHcemik —TamncelpMaiapAbl —OpbIHIAyFa — apHalIFaH
OarapiiamMmaliapbIH JKUBIHTBIFBI, MbIcasibl, Microsoft Office, Google Docs.

7. barnapaamasnay Tijagepi

- barpapnamanay tinaepi: Komnerorepiik 6araapiamanap/isl )ka3yra apHajlFaH TUIIEp, MbICAJIbL,
Python, Java, C++.

8. UuTerpanusisianran 1ambiTy opracel (IDE)

- Unrerpanusnanran nameity optacel (IDE): barnapnamanaymbsuiapra KoJ xa3y, TECTIICY kKOHE
OTJaJIKa )KYPri3y YILIIH apHaJIFaH )KUHAKTaIFaH Kypajjaap.

9. IIpoueccri 6ackapy

- IIpoueccti 6ackapy Omnepanusiiblk >KyHeHiH (QyHKUUATApBIHBIH Oipi, OHJA MPOIECCTEPAiH
OPBIHAATYBIH OaKbLIAY JKY3€Te achbIPbLIa/Ib.

10. 2Kaarel 0ackapy

- XKanrer OGackapy OrnepanvsuiblK >KYHEHIH (YHKIUSCHI, JKaAThl THIMII IMalJalaHy XKoHE
JTUHAMUKAIBIK a1 06y YIIiH KaKeT.

11. ®aiinabIkK xKyiie

- Qailnabik kyie: [lepekrepal cakTay, KypbuIbIMIAy >XKoHe Kopray wmexanusmuepi. OX
baingapIbH YBIMIACTHIPBUTYBIH aHBIKTANIBI.

12. KypbLisbL1apasl 0ackapy

- Kypeurrsmapasl 6ackapy: IlpunTeprnep, ckaHepsiep CBHIHABI €HTi3Y-IIbIFapy KYpBUIFBLIAPBIH
Oackapyabl KamTamachi3 ereTiH OX QyHKIHICHI.

13. Ken naiinananyuisl xyienepi

- Ken naiinananymsl xyienepi bip yakpiTta GipHerle naiganaHyIbIHBIH pecypcTapsl Oemicin
naiianaHaTbIH kyHenepi, mbicanbl, UNIX.

14. I'paduxansik nagananymsl HHTepdenci

- I'paduxanbik naiimananymsl unTepdeiici: I[lalinananymbuiapmMer e3apa OalaHbICy YIIIH
rpaduKanbIK 3eMeHTTep Al (Oenrisep, Tyiimenep) KaMTUTBIH HHTepdeiic.

15. Moonabai onepanusibIK xKyiiesaep

- MoOunbai onepauusuiblK okyhenep: MoOuibAl KYpbUIFBIIAp YIUIH apHailbl o3ipJieHTeH
onepanusuIbIK Kyhenep, mbicansl, Android, 10S.

16. CepBepJiik onepanusiyIbIK KyleJep

- Cepgeputik onepanusuibiK xyienep: Cepepnepre apHanran OXK, omap pecypcrapasl 6ackapy
KOHE KeNTereH KIMEHTTepMEH OaiilaHbIC OpHATY YIIiH jkoOanaHFaH, Mbicansl, Windows Server,
Linux Server.

17. Ilepconayiabl KOMINBIOTEPJIEPre APHAJIFAH ONEPANMSIBIK XKyieaep

- IlepcoHanasl KOMIBIOTEpIEPre apHAIFaH ONepalnsUIbIK KyHenep: JKeke maijanaHymbsuiapra
apHanFaH KoMIbloTepiaepae xkymbic icteitiH OX, wMeicans, Windows, macOS, Linux
JTUCTpUOYTUBTEPI.

18. Kipikripinren xyiiesaep

- Kipikripinren xyienep: Crnenudukanblk (QyHKUMATIap MEH KYpBUIFbUIApFa apHAlFaH
IporpaMMa, MbICAJIbl, aBTOMOOMJIBAEPAEC HEMECE TYPMBICTBIK TEeXHHUKaJlapJa KOJIJaHbUIAThIH
Oarmapiiamanap.

19. Ycreanik KocpIMInaiap

- Ycrengik Kocbimianap: llaiiiamaHymiblHBIH —~ KOMIBIOTEPIHJIE OPHATBUIBIN, OPTYpPIl
TariChIpManap/ibl OpbIHAYFa apHaIFaH OargapiaManap.

20. ITpoueccopabIK KOChIMIIAJIAP

- [Iponieccopbik KochIMIanap: MaTiHAEpAl pelakTUpIIeyTe apHalIFaH OarapiaManap, MbICajbl,
Microsoft Word, LibreOffice Writer.

21. KecreJik nmpoueccopJap
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- Kecrenik mnpoueccopnap: Jlepekrepai kecte TypiHAae Oackapyra Kaxer Oarmapiamainap,
mbicaibl, Microsoft Excel, Google Sheets.

22. I'padukanbIK enaeyurijiep

- I'paduxansik enmeymrinep: Cyperrep MeH rpaduKaiblK >koOanapipl ©HIAEYre apHalFaH
Oarnapnamanap, Meicaiiel, Adobe Photoshop, CoreIDRAW.

23. bpay3ep.iep

- DBpaysepnep: Hurepnerre axmapar i3Aey JkoHE BeO-callTTapabl Kapay YIIiH apHajFaH
Oarnapnamaiap, meicaiibl, Google Chrome, Mozilla Firefox.

24. MyabTUMEIUSIBIK KOCHIMIIAJIAP

- MynbTUMeIUsIBIK  KOochMIIanap: JIpIObIC JkoHE BHUIEO pedaKkuusuiay YIOiH apHalFaH
Oarnapnamanap, Meicaiiel, Adobe Premiere Pro, Audacity.
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4-TAKBIPBIII.Anam koMIbIOTEp 63apa dpeKeTTeCTiri.

4.1 AnaMm MeH KOMIIBIOTEpP 63apa JpeKeTTeCTIiriHiH KypaJjabl peTiHaeri
naiigaganymbl uHTep@eiici. Unrepdeiicrepain 103aduinurui

[Mafinananymel uatepdeiict (Ul) — Oy maiigananymisl MEH KOMITBIOTEPIIH
HeMece OargapiiaMalibIK JKYHEHIH apachblHAa akmapar ajJMacyabl KamMTaMmachl3
ereTiH wuHTepdenc.MaTepdelicTiy 103a0unuTtii — OWI naiganaHymbLIapablH

uHTepdericTi Kamall oHall, THIMAI JKOHE OHIMJI TMaljJanaHa aJaThbIHBIH
CUTIATTAaWUTHIH KacueT. KO3abunutn naiigananymisl Toxipudecin (UX) aHBIKTaIbI,
SAFHU TailaTaHyIbIHBIH HHTEp(EicTieH KapbIM-KaTbIHACKI MEH 9CEPiH KOPCeTe .
[O3a6unumu meinaoati acnekminepoi Kammuowl:
- Onaiinbik: [Talinananymisl uHTEpQERCTI TYCIHIN, NMalananyra oHail 60y Kepek.
- Tuimmnik: [laiijanaHymsl  KaXeTTi TalcChblpMalapAbl OKbUIAAM dpl  THIMIL
OpPBIHJIAl AITybl KEPEK.
- Kamramaceiz ery: [lalimananyiibiFa SKyWeH1 MaijianaHy/ia KaKeTTI KOjjaay
KOPCETUTYl KaKET, MbICAJIbI, aHBIKTaMa MEH OKYJIBIKTap apKbLIIbI.
- Peruerreny: Ilalinananymsl uaTepdeiici ©31HIH KOP3EHKECIH HE AJIEMEHTTEPIH
€CTe CaKTay MYMKIHJITTH KaMTaMachl3 €Tyl THIC.
4.2 UntepdeiicTep TypJiepi: KOMaHAANBIK KOJIbIH MHTepdeiici, MITIHIIK
uHTep(eiic, rpapukaIbIKk HHTEPdeic
1. Komannansix o untepdetici (CLI):

- [Taiirananyiibl KOMaHAAIAPAbl MOTIH PETIHAE CHI13€/].

- XKyiie koMaHara ColKeC OpeKeT eTel.

- ApTBIKIIBUIBIFBL: KbUIIAMJIBIK, TOJIBIK Oakpliay, KEMILUUIr: OKy MEH
naiiianaHyra KUbIHIBIKTAp.
2. Motinnik untepgeiic (Text User Interface, TUI):

- Tlaiigananymbiiap TEKCTTIK MO3Ipjep MEH OJJIEMEHTTEp apKbUIbl ©3apa
oOpeKeTTEeCeIl.

- Kenireren konmanbanapnaa (meicanira, MS-DOS) ke3aeceni.

- ApPTBIKIIBUIBIFBL: BHU3YalJbl JJIEMEHTTEPJI KaXKET eTHed, KapamaibiM
CIIEHapHIIEpMEH pyKcaT oepei.
3. I'paduxansik uatepdeiic (GUI):

- Busyannpl anementrepre (KHOMKaIap, MEHI0, Tepe3esiep) Heri3Iememi.

- TlaiimanaHymsiiap — THIIKAHMEH HEMECE CEHCOPJIBl  JKpaH  apKbUIbI
MaHUMYJISIUS JKacay apKbUIBI OpEKeT eTei.

- ApPTBIKIIBUIBIFBI:  MHTYWTHBTI, TalJalaHyIIBIMEH  KapbIM-KaTBHIHACTHI
MKEHUIAETEe 11; KEMIIUIIT: pecypcTapAbl KOI TYThIHYBI.
4.3 TlalipanaHymbIHBIH  JKeKe JKOHEe MEHTAJbAbl CHIATTAMAJIAPBI.
[Maiinananymsl mHTepPQeiiciHiH 0HIeYy Ke3eHaepi
1. ITaitgananyIbIHBIH )KEKE cUaTTaMasaphbl:

- JKacwl, )KBIHBICHI, O1TIM1, TEXHUKAJIBIK JaFIbLIaphI.

- Jomenpik OumiM: maiialanyIBIHBIH OaFaapiiaMa HeMece Kyie Typaibl OlTiMi.
2. IalinananyuiblHBIH MEHTAJIBIbl CUIIATTaMalaphbl:

- Oitnay oicTepi: BU3yallIbl, MOTIHAIK, AHATTUTHKAIIBIK.
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- TlaiinanaHymbIHBIH KaXETTUTIKTEpl MEH MOTHBTEpi: MHTEep(EHCTI He YIUiH
naianaHaTbIHbIFbI.
[Taitnananymisl nHTEPGENUCIHIH OHACY Ke3eHAepi:
1. 3eprrey: [aligananymbiiapabiH KaKETTUIIKTEPl MEH MOCEJIENIepiH TYCIHY.
2. Dckus xkacay: UutepdeicTin 6acTankbl MPOTOTHITIH jKacay.
3. Huzaiin: MHTepdeiicTiH KYPhUIBIMBIH, 3JIEMEHTTEPIH JKOHE CTUJIIH aHBIKTAY.
4. Tecriney: IlaligananybiiapMeH TECT OTKI3Y KOHE Kepl OalIaHbICThI )KUHAY.
5.Tyzery: llaiimanaHymisimap/slH YCBHIHBICTApbIHA HETI3JEATeH HHTEPQEHCTI
KETULIIPY.
4.4 WurepdeiicTi TecTisiey TypJepi (maiganaHymibuIapabl — TecTijiey).
HNureppeiicrep 1aMmy nepcnekTuBajapbl
NutepdeiicTi TecTuiey Typaepi:
1. Monpaepanusuianran Ttectiney: Tectineym MyramiMm  (MoaepaTop) TeCT
OappIChIH/IA Al AaIaHYIIBIHBIH 9PEKETTEPIH OaKbUIal bl
2. MopnepauusuianOaran Tectuiey: llaiinanaHymisl KanFel3 €31 TarcblpMasap/bl
OpBIHJAI/IbI, HOTHXKEIEP]1 jKa3blialbl.
3. Cencopnbl Tectiney: [lalimananymbsl UHTEpQeEc 3IeMeHTTEpiHE Kayan Oepy
MEXaHHU3MIH TeKCepy.
4. Kenmnmik Tectiney: Kemnreren mnaipamanymibiiapablH UHTEpQENHCIMEH e3apa
OpeKeTTECYiH OaKblIay.
Humepdgheticmep oamy nepcnexmusanapbi:
- Buptyanael (VR) xxone kymentuired mbiHABIK (AR): [Talinananymsuiapra sxaHa
TOXIpUOeep YChIHBIN, TAOUFU HEpAPXUSIHBI KACAUThIH UHTEp(encTep.
- p10bICTBIK HHTEp(elicTep: JpIObic apKblUIbl OacKapbUIaThIH Kypasiaap, MbICAJIbI,
BUPTYaJJIbl ACCUCTEHTTED.
- TaceiManjaymibl KypbulFbuiap yuriH uHtepgericrep: CmapTdoHaap, KUIIETIH
KYPBUIFBLTIAP YIIIH aIanTUBTI HHTEpdeicTep.
- Kacaunapl uaTemiekT: [laiiganaHymIbIHBIH KOKETTUTIKTEpIHE HET13JeITeH JKOHE
JIepeKTepre Heri3eNred uurepdeicrep.
KopbIThbIHABI
AaM MeH KOMIBIOTEpP apachIHAAFbl ©3apa OPEKETTECTIK THIMII Ooly YIIiH
naijananynsl uHTEpQeEiici oTe MaHbBABl pes aTkapaabl. HO3abumutu MeH
uHTEepPENCTIH OpTYpIl TYpJIepiH TYCIHY MaiajaHyIlbl TOXIPUOECIH KaKcapTyFa
KOMEKTECE/I].
[TafimananymeiapablH JKEKEe >KOHE MEHTAIbJbl CUMATTaMallapblH eCKepy —
uHTepdeicTepal xobanay Ke3iHJIe MaHbI3Abl KOMIOHEHT. HTepdeiicTi TecTiney
0oJTybl THIC, all OoJamakTa MHTEphEUCTepIIH JaMybl jkKaHa TEXHOJOTHsIap MEH
TOCUIIEPIH KYILICIOIMEH KaTap Kype/i
bakbliay cypakrapbl:
1. Tatigamanymer uaTepdeiici (Ul) mereHiMiz He XoHE OJ KaHAAM KbI3MET
aTKapajbl?
2. YO3a0unutu (KongaHy MYMKIHJIT) JEreHiMi3 He, KOHE OHBIH KOMITOHEHTTEpI
KaH1ai?
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3. Komannansik xon uHTepdeiciniy (CLI) apThIKIIBUIBIKTaphl MEH KeMILILTIKTEPI
KaH/1aii?

4. T'padukansik wuntepdeiicrep (GUI) xone wmotiHmik untepdericrep (TUI)
apachbIHIaFbl HET13T1 allbIpMaIIBUIBIKTAP KaHal?

5. TlakpananymbiapAblH KEKe cUIarTamanapbl uHTepdencTi xkobanayra Kanai
acep erei?

6. MaTepdeticTi )xobanay Ke3eHAepiHAC 3epTTey KaHaal MaKcaTTap bl Ko3aeumi?
7. Tlaiimananymbsl HUHTEpEHCTEpiHIH TECTIeY TYPJEPiHIH OpPKANCHICHIHBIH
apTHIKIIBUIBIKTAPHI Hefe?

8. BupTyannubl >koHE KYIICWTIITEH IIBIHABIK TEXHOJOTHUsIIaphl MHTEpdeicTepai
KaJlail JambITa ajnajapl?

9. Jlp1ObICTBIK MHTEpPEcTepIH Maiiaa OO0Mybl MEH KOJJaHy MYMKIHIIKTEpI
KaH1ai?

10. XKacannapl uHTEIEKT MHTEpdencTepaiH GyHKIUOHAIABIFBIH Kajail apTThipa
ananpl?

JIabopoTopUsIIBbIK TAKBIPBINTAP:
JlepexTep KOPBIHBIH KYPBUIBIMBIH 931pJiey, KECTeJdep MEH CYPaHBICTapIbl KYpY.
MySQL  pensuusanblk  JAepeKTep  KOpbIMEH  KyMbic.  phpMyAdmin
OarnapiaMacbiHbIH keMeriMeH MySQL aepexTep KOpblH aiMUHHUTCpanusiay. bip
KECTeJl JEPEKTEP KOPHIMEH KYMBIC.

CTyaeHTTIiH 03IHAIK )KYMBICTAPbIHBIH TAKBIPBINTAPSHI :
KacinTik oprana (aepekTep KOPBIH KYpPY) AE€PEKTEepAl KypbUIbIMIAy, TAIAay KOHE
KMHAY.2-KE3€H

TakpIpbINTHI KAMTHTBIH CO3/IiK

1. IMaiinananymsl naTepdeiici (UI)

-TTaitmananymst uatepdetici (Ul): Tlaitnananymisl MEeH KOMIIBIOTEp HEMece OarqapiiaMalibIK
XKYHe apachIHIaFbl aKnapaT ajaMacy MpoLECciH KaMTaMachl3 eTeTiH HHTepdeiic.

2. IO3a0uauTn

- FO3a6unutu: aitnananymsuiapasiH HHTEpdEcTi KaHIIAIBIKTH OHAM, THIM/1 )KOHE OHIM/I1
nanjjanaHa aJlaTbIHbIH CUITATTANTBIH KACHET.
3. Maiinananymsl Taxipudeci (UX)

- [Mafigananymel Toxipudeci (UX): [aiigananymbiHblH nHTEpdeliciieH KapbIM-KaTbIHACHI MEH
ocepiH OUIIPETiH TYXKbIpbIMIaMa.

4. OHaHJILIK

- Onaitneik: [Taiinananymsl nHTEpGENRCTIH TYCIHIKTI )KOHE MalijanaHyFa oHail 00JIybl Kepek
€KEH/IIT1H KepceTe/Il.

5. Tuimaimik

- Tuimpinik: [aiinananymsl KaKeTTi TalcbpManapbl XKbUIIaM opi HOTHKEIN1 OpbIHAAN alybl
THIC.

6. KamTramacei3 ety

- Kamramacei3 ery: [laiinananymsira sxyiieHi naianany/a KakeTTi Koijaay, aHbIKTaMa MeH
OKYJIBIKTap apKbUIbI YCHIHBIIATHIH KbI3MET.

7. PeruBerreny

- Peruserreny: [lalinananymis mHTEpQEiici ©31HIH AJIEMEHTTEPIH HEMECE KOP3CHKECIH eCTe
CaKTay MYMKIHJITIH KaMTaMachl3 €TYy.
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8. KomanpansIk ko041 uaTepdeiici (CLI)

- Komanpaneik »xon narepdetici (CLI): [Talimananynisl KoMmaHAaJIap sl MOTIH TYPIHIE SHT13III,

KYHEHIH oapra COlKec opeKeT eTyi.
9. Morinaik unrepdeiic (TUI)

- Morinaik uatepdetic (Text User Interface, TUI): TekcTTik Ma3ipiep MEH JIEMEHTTEP apKbLIbI

naiilanaHylbIHbIH ©3apa opekerTecyi. Kenrteren KoceiMIinanapaa KojilaHbUIaTIH HHTEpdEiic
TYpI.

10. I'padpuranbik nareppeiic (GUI)

- I'paduxansix narepdeiic (GUI): Buzyanasl anemMenTTep (KHOMKaIap, MEHIO, Tepe3esep)
apKpUIBI OacKapy, MaiadanymbUIapAblH MAaHUIYJISUSCHIH KEHUIIETETIH HHTEpdeiic.

11. MajigaJaHyIBIHBIH KeKe CHIIATTaMaJapbl

- [TalimananymbIHBIH jkeke cunarramanapsl: [lalijananybHbIH 5Kachl, )KBIHBICHI, OLTIMI,
TEXHUKAJIBIK JaFABUIAPHI, XKOHE JOMEHIIK OLTiM.

12. ITalinaj i aHyIBIHBIH MEHTAJIbAbI CHIIATTAMAJIAPBI

- [NaiinananymsIHBIH MEHTAIBABI cuniaTTamanapsl: Oiinay o/1icTepi, MbICATbI, BU3YaJIIbI,
MOTIH/IK, aHATUTUKAIBIK, COHJIali-aK MaiilaTaHyIIbIHbIH KQKETTITIKTepl MEH MOTHBTEPI.
13. UnTtepeiicTi onney kesenaepi

- Uurepdeiicti enaey kezenaepi [laiinananymsl untepdeiicin Kypy YIIiH 6Ty Ke3eHaepi,
MBICAJIBI, 3ePTTEY, ICKH3 JKacay, TU3aiiH, TECTIICY )KOHE TY3ETYy.

14. MonepauusiJIaHFaH TecTijey

- Monepanusutanras tectiney: Tecrineymn MyrariM (MoaepaTrop) TeCT OapbIChIH A
naiiianaHyuIbIHbIH OPEKeTTEPiH OaKbLIaNIbI.

15. Moaepanusiianéaran Tecrijiey

- Monepanusuian6aran tectiniey: [laiinananymisl TancelpManap/ibl 631 OpbIHAAI, HOTHKEIepl
Ka3bIIaIbI.

16. CencopJibl TecTiney

- Cencopnsl Tectuiey: [laiinananymisl uHTEpdEIc dIEMEHTTEPIHE XKayarn Oepy MEeXaHU3MIH
TEKCepy.

17. Kenminik Tecrijsiey

- Keniinnik rectiney: Kenteren naigananymbsuiapIslH HHTEpQerciMeH e3apa opeKeTTeCcyiH
Oakpuiay.

18. Bupryanas! mbiHABIK (VR)

- Bupryanas! msiaasik (VR): Komnbsrorepmen 6ackapbuiaThiH JaMi37ep, Naiiatanybuiapra
JKOFaphbl JCHIeH/1e UHTEPAaKTUBTI TOXKIpUOe YCHIHATHIH OpTa.

19. Kymeiitisiren meiHabiK (AR)

- Kymefitiiren msiabik (AR): @u3nkanslk )koHe BUPTyalAbl 3JIeMEHTTepAiH OipIKTipLIyiH
KaMTamachI3 €TeTiH HHTepdeicTep.

20. Ip10bIcTHIK HHTEPpeiicTep

- p16b1cTHIK MHTEpdeticTep: [IpIObIc apKbLIbl OacKapbLIaThIH Kypaiiap; MbICANIbl, BUPTYaJ bl

ACCHCTEHTTED.

21. TachiMaaymbl KYpbLIFbLIAp

- TaceiManaaymsl Kypbuirbiiap: CmapTdoHIap, KUUIETIH KYPBUIFBLIAP jKoHE 0acKa MOOUIIbII
TEXHOJIOTHSUIIAp YUIIH apHalbl XKacallFaH aJalTUBTI UHTepdeicTep.

22. ’KacaHabl MHTEJIEKT

- XKacannpr uaTeiekT: [laiigananymbIHBIH KOKETTUTIKTEPIHE HET13/IENTeH )KOHE IEPEKTEpre
HeTi3/leNreH naTepgeicrep.
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5-TAKDBIPBIII .[IepexTep KOpJaapbIHbIH Kyiesepi.
5.1 J[epexkrtep KoOpJapbl :KyiejdepiHiH Herizaepi: YFbIMbl, CHIATTAMACHI,
ApXHTEKTYypachl
Hepekrep kophl (JAK) — Oys1 KypbUIBIMIANFaH ACPEKTEPl cakTay, OacKapy »*KoHe
eHJCYy YIIH apHanFaH xyue. Jlepekrep kopmapsl xyienepi (JAKXK) akmaparts
OackapyAbplH THIMAUITIH apTTBIpyFa apHajraH OaraapiaMajblK KacaKTaMaHbI
KaMTHIBI.

Cunammamanapoi:
- Opranmzanusi: JlepekrepaiH KYpbUIbIMbI MeH opMmaTTapsl. [lepektep Oenrimi Oip
Mojaenbaep ~ OOWBIHIIA  YVHUBIMIACTHIPBUIFAH  (PENANMSUIBIK,  OOBEKTLUIIK,

UepapXUsIIbIK JKOHE T.0.).

- backapy: AKX nepekrepal eHrizy, eHAEY, TYThIHY JKOHE KayilCi3IiK
KaMTaMachI3 €Tel.

- Tanpgananymsielk uHTEpdeiic: llalipananymbiiapablH JEpeKTEpPMEH ©3apa
OPEKETTECYIH KEHUIACTETIH Kypasaap.
Apxumexmypacut:

- Bip Oeneeuini apxumexmypa: lahigananymnsl ©HTEPPENRCI MEH JIEPEKTEpP KOPHIH
TiKeJel OalIaHbICTBIPAIbI.

-Exi oeneetini apxumexmypa: KnueHT-cepBep MoJeii, MyHJa KIUEHT JIEPEKTEP
KOpbIHA KOCBUIBII, CYPaHBIC K10epeii, ajl CEpBEp CYPaHBICThI OHICH/II.

- Yw oeneetini apxumexmypa: byn MoJienbae KIUEHT, CEPBEP KOHE AEPEKTEP KOPHI
apachIH/Ia apaliblK (MacesieH, OM3HEC JIOTUKA) IeHT el 0ap

5.2 lepexrtep moaeinai. Kaiabinka kedripy. /lepekrep TYTacThIFbIHA HIEKTEY
Hepexrep moneni — Oy AepekTepAl KYpbUIBIMAAY TOCLIl. OPTYpIl JAepeKTep
MojenbAepi 0ap, oJIap bl IIIHAET1 €H TaHbIMaJAaphl:

- Pemsmusinplk  Monenb:  Jlepektep kecte TypiHAE caKTajaabl, KecTelep
apachIHIaFbl ©3apa OailIaHBICTHI AaHBIKTANIBI.

- O0BekTLTIK MOAIeIb: JlepekTep 00BbEKT1 peTiHie KYPBUIBIT, 00BEKTUIECP apachiHaa
KaTbIHacTap OOIa/Ibl.

Kanbimka kentipy — OYJI PENSIIUSUIBIK JIEPEKTep MOMACNbIACPIHAC AepeKTepl
YUBIMIACTBIPYABIH omici. Herisri MakcaT — nepekTepil KauTanaychi3, MKEeM/Il
xoHe THiMl cakray. Kampinka kenripyaig Oipuerne mopexenepi (1NF, 2NF, 3NF
xoHe T.0.) Oap, oylapra CoWKeC JepeKTepAiH KYpbUIBIMIAPbIH aHBIKTANTHIH
epekeJiep eHI131ITeH.

JlepekTep TyTacThIFbIHA IIEKTEY — OYJI ACPEKTEPIiH TYPBICTBIFbIH, TOIBIKTHIFBIH
YKOHE Y3aK MEP3IMJIUIIH KaMTaMachl3 €TeTiH mapanap. TyTacThIK HIEKTeyepiHe
MBIHAJIAp JKaTabl:

- OOBEKTUIIK TYTACTHIK: [lepekTep 3anucsiapblHbIH OIpereiiiirin KaMTamachi3 eTy.
- Jlomenaik TyTacThIK: JIepeKTepiH HAKThl TUIITEp MEH JHala3OHJapFa COMKec
OOJyBI.

- Cinreme TyTacTeirbl: Kectenepaeri cintemenep/IiH AYPHICTHIFBIH CaKTaYy.

5.3 CypanbicTapabl THIMALIEY KIHe oJiapabl eHaey. SQL Heriznepi
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CypasnbIcTapabl TUIMALIEY — OYJI JEepeKTep KOPbIHAH KAXKETT1 AePEKTEep/l Te3 alry
yurid SQL cypanbicTapblH OHTainaniplpy npoteci. CypaHbicTapAbl THIMIICYIIH
CTpaTerusiaphl:

- Unpaekcrep xkacay: [lepektepre Te3 KODKETIMILIIKTI KaMTaMachl3 €Te/Il.

- CypaHbICTBIH KYpbUIBIMBIH KakcapTy: JKymbicTbl xbputnamaaty yuriH JOIN
oneparopiapsii, WHERE maprrapsin xoHe T.0. THIM/I1 Taigaiany.

SQL (Structured Query Language) — Oys1 pessiusUIbIK JASpeKTep KOopJapbIMeH
KYMBIC ICTeyre apHaliFad cTanAapTThl Tid. SQL KoMaHAaChIHBIH HET13T1 TypJepi:

- SELECT: Jlepektepai Tagaay.

- INSERT: Xana aepexrep/ii eHrizy.

- UPDATE: Jlepextepai *kaHapTy.

- DELETE: JlepexTepi *oto.

5.4 JlepekTepai mapajuiesibli OHAEY 3KoHe KaJnbIHA KeJaTipy. /lepekrtep
KOPBIH 7K00a/1ay 7KIHEe KYPY

Hepekrepni mapamienbal  eHiaey — Oy OipHemie TIpoIlecTepAiH HeMmece
MaCCUBTEP/IIH JEPEKTEPMEH O1p yaKbITTa XKYMbIC icTel anysl. [lapamiensal eHaey,
acipece YJIKeH KeJeMjl JEPEeKTEPMEH KYMBIC 1CTeTeHIe, OHICY Il KblUIIaMaaTyFa
MYMKIHJIIK Oepe/i.

JlepexTepai KalmblHa KeNTipy— OYJI Kyie akayiapbl HEMece JACPEKTEp >KOFalybl
Ke31HJIe JEpeKTep/l KalTa KajmblHa KedTipy mporieci. JlorukamblK pe3epBTiK
KOIITipME JKOHE PETUIMKAIINS CUSKTBI TOCUIACD Mak1alaHbUIa b
lepexmep Kopwin orcobanay sxcone Kypy:

1. KaxxerruikTi Tangay: [laiinananymsiiap MEH *KYHEHIH TalaTapblH aHBIKTAY.
2.Jlepextep MoneniH xacay: [[epexrepaiH KypbUIbIM MEH KaTbIHACTAPbIH aHBIKTAY.
3. ®usukanslK xo0anay: Jlepekrep KOpbIH HaKThl KYpbUIBIMMEH Kypy (Kecrtesnep,
HUHJIEKCTED).

4. Texcepy: TanceipMaHbIH HIBIFAPBUTYBI MEH MYMKIHIKTEP1 OOMBIHIIIA TECTLICY.
5.5 ORM o6arnapiamaljiay TeXHOJIOTUSChI

ORM (Object-Relational Mapping) — Oy o0bekT-oriented Oarmapiamanayna
PEISIIUSUIBIK  IEPEKTEP KOPBIH oHiAeyre apHanraH TexHosorus. ORM apkpibl
nporpamMmanap OOBEKTUIEp PETIHAE IEPEKTEPMEH >KYMBIC ICTeH anmansl, Oy
YCBIHBICTBIH KYPJIEIUIITIH a3aiTabl.

ORM apThIKIIBUTBIKTAPHI:

- JlepexTepai OOBEKTUTIK MOJEBIE YUBIMAACTBIPY, OYJI KOATHI )KEHUIICTE 1.

- Hepexrep xkopbiHa Tikeneld SQL KoabIH ka3y/1bl 00 IbIpMaiiibl.

- [lopTratuBTI OacTanKhel KOATHI KAMTaMachl3 €Te/Il.

YnectipisireH, mapasuielib/ii )KOHE reTeporeH Il AepeKTep 6a3achl:

- Ynectipinren naepekrtep ©Oazacel: [lepektep OipHelie cepBepiiepae OeJiHIn
CaKTaJIaJIbl.

- IMapannensai pepektep Oazacel: Jlepekrep OipHerie mpoiieccopiiap apachiHia
napauienbal OHIEE ],

- I'eteporenai aepexrep Oa3zachl: AepeKTep MEH JEPEKTEp KOpJapblH Oackapyra
MYMKIHAIK Oepei.

KopbIThIHABI
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JlepexTep Kopiapbl JKydenepi akmaparThl THIMAI OacKapyfa, cakKTayra >KOHE
eHJieyre MYMKIHIIK Oepeai. OnapAblH apXUTEKTypachl MEH MOJEIbAEpl SpTYypi
00JIlybl MYMKiH, OlpaK OpPTaJIBIK 3JEMEHT PETIHIE ACPEKTEPIiH TYTACThIFbI MEH
KayllCI3/IriH cakrayra ThIpbicagbl. SQL HerizaepiH TYCIHY OHE JepeKTep
0azachlH jko0anay HarapUIapbl — aKmaparThl OacKapy CaslachIHAarbl MaHBI3JIbI
komMmoHeHTTep. ORM TEeXHOJOTHACH ACPEKTEPMEH KYMBIC iCTEy i KCHUIICTE/I],
al  YJECTIpUITEH »KoHE IMapajUienbAl AepeKTep Oaszaapbl 3aMaHayd OHW3HEC
TananrtapbliHa kayan Oepyre OediMenreH.

Bakpliay cypakrapsbl:

1.lepextep Kopsl MeH nepekTtep Kopbl kyiuecinin (IKJXK) apacbiamarsl Herisri
anlpIpMAaIIbLIBIKTAp KaHAAMN?

2.PensmusanblK IepeKkTep MOJCTIHIH apTHIKIIBIIBIKTAPhl HENE KOHE O KaHIai
JKaraiapaa KoJaaHbliaasl?

3. Kanbinka kenTipy (HopManusaius) JereHiMi3 He, )KOHE OHBIH KOp MOJIIMETTEpiH
KYPBUIBIMIayAaFbl POl KaHaan?

4. JlepexTep TYTaCTBIFbI YFBIMBI HE ’KOHE OHBIH KaHJal Heri3ri Typiepi 6ap?

5. SQL Turinaeri JOIN omnepatopiapblHBIH KaHAald Typiepi Oap, »oHe oJiap
JEpeKTep/Il cypay Ke3iH/e Kajai naiigananbuiaib?

6. Jepexktep KOpbIH jko0anay Ke3eHIEepiHAe KaHJail HETi3ri ecKepTyjep MeH
TaJlanTapAbl €CKEpy KaxeT?

7. ORM (Object-Relational Mapping) T€XHOJOTHICBIHBIH apTHIKIIBUIBIKTAPb MEH
KeMIIUTIKTep1 KaHaai?

8. Tlapamenbai AepekTep/il oHJACY ACreHIMI3 HeE, KOHE OJ1 JEPEKTEep KOPBHIHBIH
OHIMJIUTITIH Kanai ocep eTemdi?

9. HKX-ma wuHOekcTepAlH peJji KaHlaid, *KoHE OJIapJbl KOJIJAHYIbIH HET13r1
cebenrepi Kanan?

10. JlepexTep/ii KalrbIiHA KEATIPY MpoIecTepl KaHai, )KIHE oap JEPEKTEP KOPbIH
Oackapyjaa He YIIiH MaHbI3/IbI?

JIabopoOTOPUANIBIK TAKBIPHINTAP:

Jlopic MarepuanaapbIH, FRUIBIMHA OasHIaMaTapbIH KoHE T.0 mpe3eHTalusIapbiH
xoObanay KoHe Kypy

CTyaeHTTIiH 03IHIK JKYMBbICTAPbIHBIH TAKBIPBINTAPHI :

AJMUHUCTPATUBTI FUMAPATTBIH >KEJIIK TONOJOTHUICHIH CUMaTTay. 1- Ke3eH

TakbIpbINTHI KAMTUTBIH CO3IK:

1. lepexrep kopsl (AK)

- Hepextep xopwl (JK): KypbutbiMamanran aepekTepi cakray, Oackapy JXKoHE OHJIey YIIH
apHaJIFaH XKyHe.

2. JlepexTep KopJaapsl kyiesepi (AKK)

- Jlepextep kopmnapbl kyiuenepi (JKXK): Axmapartel OackapyAblH THIMIUIITIH apTTBIpyFa
apHaJFaH OarJapiaMalbIK KacaKkTama.

3. Opranuszauus

- Opranumzanus: [lepexrepaid KypblUIbiMbl MEH GopMatTaphsl. Jlepekrep Oenrini 6ip Momenbaep
OOMBIHIIA YHBIMIACTBIPBIIFaH.
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4. Backapy

- backapy: JIKXX nepekrepi eHrizy, eHzey, TYThIHY J)KOHE KayilCi3IIKTI KAMTaMachl3 eTe/Il.

5. ITaligananyIbLIBIK HHTEp(eiic

- Tangamanymeuiblk wHTEpdeiic: [lalimananymbuiapaslH ACPEKTEPMEH ©3apa opeKeTTeCyiH
KEHUIIETETIH Kypayuaap.

6. Bip neHreiJi apxurekrypa

- bip nenreiini apxurekrypa: Ilaiimamanymsl uHTEpdeEiici MEH JepeKTep KOpPbIH Tikeseh
OailTaHBICTHIPATHIH APXUTEKTYpPA MOJIEII.

7. EKi 1eHreiijii apxuTeKkTypa

- Exi pmenreitni apxurektypa: KimeHT-cepBep Mojeni; KIMEHT OEPEKTep KOpPbIHA KOCBUIBIIM,
CYpaHbIC XKibepei, cepBep CYPaHBbICTHI OHIACH/II.

8. Y nenreiijii apxurekrypa

- Y peHrein apxurekrypa: KimeHT, cepBep jkoHE JepeKTep KOpPbl apachlHa apajblK JICHTeH
(Mucaibl, OM3HEC JIOTHKA).

9. lepexTep Moei

- Hepekrep mopeni: [lepekTepi KypbuibIMaay TICLI.

10. Peasiumsiiibik Mojge1b

- Pemsiumsineik Mopens: JlepekTep Kecte TypiHAE cakTalaibl, KecTelep apachlHIAFbl e3apa
0aliIaHbICTHI aHBIKTANIBI.

11. O0BbeKTiIiK MoaeIb

- O0bexTimiK Mozenb: Jlepekrep 00BEKTI peTiHe KYphUIBI, OOBEKTIIEp apacklHAa KaThIHACTAP
OoJIabL.

12. Kanbinka keJaripy

- Kanpimka kentipy: Pensiusiiblk AepekTtep MOAENbIACPIHIAE IEpPEeKTepai YHUBIMAACTHIPYIIbIH
oIIiCl; MEPEeKTEPAIH KalTanaychl3, MKeM/I1 )KOHE THIM/II CaKTay.

13. TyracTbIK meKkTeyJepi

- JlepekTep TYTacTBIFbIHA MIEKTEY: JlepeKTepHaiH AYPHICTHIFBIH, TOJBIKTHIFBIH JKOHE Y3aK
MEep31MIUTITH KaMTaMachl3 €TETiH Iapaap.

14. O0beKTiJIIK TYTaCTHIK

-OOBEKTUIIK TYTacThIK: JlepekTep 3anucsnapblHbIH O1pereilirin KaMTaMachl3 eTy IeKTeyi.

15. loMeHaik TYTACTHIK

- Jlomenaix TyracThIK: JlepekTepAiH HAKTbl TUITEP MEH JHana3oHjapFa coiikec OOJybIH
KaMTaMachl3 €TETiH MIEKTeY.

16. CinreMe TYTacTBIFbI

- Cinreme TyTacTeirbl: Kectenepaeri cuireMenepiiH T1yphICThIFBIH CaKTay.

17. CypanbicTapasl THIMALTEY

- CypanbicTapasl THIMALIEY: JlepekTep KOpbIHAH KaKeTTi jAepekrepial Te3 amy yumiH SQL
CYpaHbICTApbIH OHTAWIaHBIPY TPOILIECI.

18. SQL (Structured Query Language)

- SQL (Structured Query Language): Pemsiumsnblk aepekTep KopjapbIMEH XYMBIC icTeyre
apHaJIFaH CTaHAAPTTHI T

19. SELECT

- SELECT: JlepekTep/i TaHIay ONEpaTOpPhI.

20. INSERT

- INSERT: Xana nepexrep/i eHrizy onepaTopsl.

21. UPDATE

- UPDATE: JlepexTep/i )kaHapTy ONEPaTOpPHI.

22. DELETE

- DELETE: [epexTepai k010 onepaTophl.

23. lepekTepai napajiiebai oHaey

- Jlepextepai mapawiensal eHaey: bipHelie nmporecTepiiH HEeMece MacCUBTEPIiH JEePEKTEPMEH
0ip yakKbITTa )KYMBIC 1CTEH alyBbl.
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24. JlepexTepai KaJanbIHA KeJTipy

- Nepexrepai KanmbiHa kenTipy JKyiie akaynapbl HemMece JIepeKTep KOFalybl Ke3iHae AepeKTep/i
KaiiTa KaJmblHA KEJITipy MPOLECi.

25. JlepexTep KOpPBIH K00anay

- Jlepektep KOpbIH jkoOanay: JlepekTepAiH KYpbUIBIMBIH, KaThIHACTAPBIH JKOHE IKyiie
TaJIaNITAPbIH aHBIKTAY TPOIIECi.

26. ORM (Object-Relational Mapping)

- ORM (Object-Relational Mapping): O6bekt-oriented 6araapiaManayaa peisiUsUIbIK IePEKTEP
KOPBIH OHJICYT'e apHaJIFaH TEXHOJIOTHSI.

27. Yaecripiiren nepexkrep 6azacol

-Ynectipinren aepekrep 6a3acel: Jlepekrep OipHelie cepepiepe 0eliHin cakTaaaibl.

28. [lapauseabai nepexkrep 0a3acbl

- Iapamnensai nepekrep 6aszacwl: Jlepexrep OipHele mporeccopiiap apachblHaa MapajuieIbil
OHJEIIE.

29. I'ereporeni nepexrep 6a3zacol

- Tereporenni nepektep Oasacwl: Typii JepekTep MEH JepeKTep KOpiapblH OacKapyra
MYMKIHJIIK OEpeTiH KyHie.
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6-TAKBIPBIII. /IlepexTepai Tannay. Jlepexkrepai 6ackapy.
6.1 Jlepexrepai Taanay Herizaepi. Kunay, Kikrey :koHe OoJikay daicrepi.
Hlemim aramrapol
Hepexrepai Tangay — OYI JEpeKTeplieH Naijanbl akmapaT aixy IIpolect.
JlepekTepii TanaayablH HET13r1 Ke3eHepi:
- JKunay: [lepexrepal >KuWHAy OpTYpJl Ke3IEpACH, MbICANbl, JaTYUKTEP,
cayajlHaMalap, UHTEPHET, T.0. apKbUIbI )KYy3€Te aChIpbLIa/IbI.
- Kixmey: Jlepextep/ il MeIepiHe, cunaTTaMalapblHa HEMece KaTeropusiiapbiHa
Kapail Tomrapra Oemy. byi mporecc aBTOMATThI HEMece KOJIMEH JKYPri3unyi
MYMKiH.
- Bonocay: Jlepextep HeriziHae OoJamak HeMmece Oenrici3 OKuFajaapIbl OoJKar
aiTy. bByran cTaTucTUKaIbIK MOACIBIEP MEH ATOPUTMAEP KOJIAaHbIIa IbI.
Hlewim azawmapvr — OYJI JEPEKTEp KIKTEYAl Hemece OoJpKaylbl BU3YaJJIbI
TYpZle KOpCETy YIIIH KOJIJIaHbUIAThIH Tpadukanslk mojenpaep. LllemriM aramibi
TYNHYCKa HYKTelIeH (HOJa) OacTaJsblll, CYpaHbICTAp MEH IICIIMIEpP apKbLIbl
Tapaxy apKbUIbl OacKapyllbl MIEHImaepal kepcerenal. OpOip 1mki TyWiH (HOAA)
JepeKTepaiH Oenriai 0ip aTpuOyThIH KepceTeni, al OyTakrap TypJil >KOJAapibl,
SFHU TIenMaepal OuTaipeni.
6.2 Yaken keJiemai nepexrepai enaey. Data Mining agictepi MeH ke3eHaepi
Ynken kenemai aepextep (Big Data) — Oyt keneMi, JKbUTAAMIBIFBI dKOHE
OPTYPALIIri OOMBIHIIA JOCTYPJIL IEPEKTEP KOPJIAPHIHBIH OJIIIEMIHEH achIl TYCETIH
JE€PEKTEP JKUBIHTHIFBI. YJIKEH KOJIeM/Il JEPEKTEP Il OHACY YILIH apHalbl Kypaigap
MEH JJIICTEP KaXKeT.
Data Mining (ZlepekTeplil KeH OpbIHAApPbIHA) — YJKEH KOHE KYpJEil JepeKTep
KUBIHTBIKTApbIHAH OUTIMAI aBTOMATThl TypAe ainy mnporeci. Data Mining
Ke3eHIepl:
1.Jdepexrepai xxunay: JlepekTep Ko3AepiHEH KAKET aKmapaTThl )KHHAY.
2. depexrepai Tazapry: Kaxkerciz Hemece canachi3 IepeKTep/Ii xKOoro.
3.Jepexrepai uHTErpamnusuiay: Op TYpil Ke3depJeH >KUHAKTaJFaH JepeKTepil
OipTyTac KoHpUTrypalusra O1piKTIpy.
4 Jlepexrepai TpaHchopManusiiay: Hepexrepi Tajjayra KOHE
BU3yalIM3alMsuIayFa JailblH 00NaThIHAAN eTil e3repTy.
5. Hepextepni Tayein any (Momenaey): CTaTUCTUKAIBIK HEMECE MAaIlWHAJIBIK
OKBITY
AITOPUTMJIEPIH TalJanaHa OTBIPHIN, JAEPEKTep IMIIHAE Naifaibl NaTTEpHAEPA],
OailtmaHbICTapIbl HEMece OomKamaapabl Tady.
6.Hotmxenepai Oaranay: AnblHFaH OUTIMHIH AYPBIC €KEHJIITTH TEKCEPY.
7.Hotmxenepai yceiny: Jlepekrepal Buzyanuzanusiiay Hemece ecen 0epy apKbLIbI
aJIbIHFaH HOTIKENIEP/Il KOpPCeTy.
6.3 Data Mining minaerrepi. JlepekTepai BUsyajanzanusiay
Data Mining MiHaeTTEpI:
- Knacrepuzamus: Jlepexrepi 6ip-0ipine ykcac Tonrtapra 6emy.
-bomxay: Jlepektep HeriziHe Oonamarsl 6ap MoHAEpAl Oomxay.
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- Acconmanus: Jlepekrep apacbiHia OailylaHBIC OpHATY, MBICAJIBI, CATBIN aTyJap
apachlH/Ia YHJICCIMIUTIKTI aHBIKTAY.

- CermenTanusi: Hapblk He maiiiananymibuiapsl SpTYpIl cerMeHTTepre 0ey.
Hepekrepni  BM3yalIm3anusiiay — Oyl JepekTtepal Tpadukrep Hemece
quarpaMMaliap apKbUIbl BHU3yalJlbl Typle Kepcery mporieci. Busyanuzanus
JEPEKTEeP/IIH KYPACIUTITIH >KEHUIIETYTe MYMKIHIIK Oepell, opl aHAIMTHKAJIbIK
XKOpMEHKenepae, OasHaamanapja >KoHe IIelmiM KaObullay Ke3iHAe akmapaTThl
THIMJII JKETKI3yre Kemekrtecenl. JlepekTepai BU3yadu3alusUIayAblH HETI3T1
KypaJiiapbl MEH dJ1iICTEP1 MBIHAJIAPIBI KAMTH/IBI:

- I'paduxrep MeH muarpammaiiap: MpIcaibl, CHI3BIKTHIK AWarpammaiap, OaraHaibl
TuarpaMManap, TeHreleK quarpaMmmanap.

- WutepakTuBTi maHenbnaep: JlepekTepll WHAMHKANBIK TOCUIMEH KOpPCETyre
MYMKIHJIIK O€pEeTIH BU3yaJIn3alus Kypabl.

- Kapranap: ['eorpadusnbik nepektepai KepceTy YIIIH KOJIJaHbUIa bl (MbICalFa,
TEIJIOBBIE KapThI).

6.4 [lepexrepai Taanay. Jlepexkrepai 6ackapy

Hepexrepai Tangay — Oyl akmapaTThlK TEXHOJIOTHSIAp MEH CTaTUCTUKAIIBIK
OMICTep/Il TMaifjlajaHa OTBIPBIN, JEPEKTEPJCH MOHJI aKmapaTr aiy MpoIleci.
Hepexrepai Tangay Ou3Hec MIENINMIEpAl KaObUIIAy/bl KaKCapTyFa, HaphIK
TPEHATEPIH aHBIKTAyFa, *KOHE YUBIMIBIK CTpaTErusuIapJbl 931piieyre MYMKIHIIK
oepeni. [lepexTepai TanaayablH HET13r1 acleKTiaepi:

1./]epexmepOin srcunaxmanywi.

- Jlepextep xxunay: Jlepextep Typi Ke3aepieH (CepBUCTED, KIUEHTTEDP, TaTUUKTED
YKOHE T.0.) )KMHAKTAJIA IbI.

-  Kogray: J[lepekrep  Qopmarrananbl, Cy3riieH OTKI3UIedl, JKoHE
KYPBUTBIMIAIA]TBI.

2. Jlepexmepoi eyoey:

- llepexrepai Tazapty: Kare ajabIHFaH, TOJIBIK eMeC HeMece KaWTa/laH ajbIHFaH
JePEKTEP/Il JKOIO.

- Jlepextepai Tpanchopmarnmsuiay: Jepexkrepal Tanmay YIIiH UTepyre bIHFaniIbI
dbopmartka KeTKizy.

3. [lepexmepdi manday adicmepi:

- Cunarramansl Tangay: JlepekrepaiH Heri3ri cumaTTamManapbiH (opTaria,
MeJMaHa, CTAaHIapTThI aYBITKY JKOHE T.0.) aHBIKTAY.

- JIlnarnoctukanslk Tanaay: Hemikten Oenrun Oip »arnmailyiap naiga OoJiFaHbIH
aHBIKTAY.

- Borpkamapik Tanmay: lepekTep Heri3iHe OoaliaKTarsl JKaranaapasl 0owkay.

- IlpeckpunTtuBTi Tangay: boibkaynapra Heri3IenreH IIelliMIep MeEH
YCBIHBICTap/Ibl d31pJIey.

4. Jlepextepai BU3yanu3alusiay:

- Hepexrepai rpadukrep, Auarpammaiap, Kapra KoHe HHTEPAKTHBTI TAHEIbIEP
apKpUTBI  KOpceTy. by aHamuTUKTep MEH MenriM KaObUigaymbuiap —YIIH
aKIMapaTThl TYCIHIKTI )KOHE KOJIKETIM/II €TeIi.

5. KopbITeiHABLIAY:
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- Tangay HOTHKENIEpiH KOPBITHIHIBIIAY apKbUIbI HAKTHI YCHIHBICTAp, UICsIapFa

HETI3/IeITeH 9pEKETTEP JKacay bl KAMTaMAacChI3 €TY.

2. JlepexTepai 6ackapy

Hepekrepni 6ackapy — AEPEKTEPiH KYPBUIBIMBIH, CallachlH, KayiNCi3/IriH JKOHE
KOJDKETIMJIUIITIH KaMTaMachl3 €TETiH casicaTTap MEH Mpoleaypalap >KUBIHTHIFHIL.
Jepektepi 6ackapy/IbIH HET13T1 acCeKTUIepi:

1. lepexTep cTpaTeruschl:

- Jlepexrepai OackapyAblH KOCMapbl MEH KpUTEpHUsUIapbiH a3ipiey. by
KOCITIOPBIHHBIH CTPATETHUSIIBIK MaKcaTTapbIHA COMKEC Kelyl THiC.

2. JlepexTepaiH camachlH OacKapy:

- JlepekTepaiH Omiri, TOJBIKTBIFBI, TYTACTBIFBI, >XKOHE YaKThUIBI OOJyBIH
OakbL1ay. [lepekTepii Ta3apTy KOHE TEKCEpY MEXaHU3MIEPI.

3. epekTtepi cakray:

- Jlepektep/l cakray >KyenepiH (MojaiMeTTep 0a3achl, JEpEeKTep KoMmasaphbl)
XKoHe (PM3UKAIBIK HeMece 00JaKThIK MH(PpaKypbUIBIMAAP/IbI Maii1anany.

4. JlepexTepaiH Kayirci3iri:

- JlepexkTepaiH pYKCaTChI3 KOJ OJKETIMIUIITIHEH KOpFay, JACPEKTEpIiH
mudpiianybl, PE3EPBTIK KOIIpPMENep Kacay, >KOHE JEPEKTep/l >KOFAJITYIbl
OonabIpmay.

5. JlepeKTep/iiH UHTETPAILHSICHI:

- Op TYpJl epekTep Ko3AepiH OipikTipy. busHec-npouecrepai aBToMaTTaHAbIPy
MEH KOJTaHOaJTbI JKYHenep apachlHaa AepeKTep aFbIHIAPBIH aly.

6. JlepekTep/il cakTay MEH KOpFay CTaHAapTTaphl:

- Jlepektepai Oackapy / akmaparThl Oackapyfa KATbICThl VJITTBIK KOHE
XaJBIKAPaJIbIK CTAHIAPTTAP/IBI CAKTay.

7. Hepektepi nmainanany:

- JlepexkTepliH maigachlH apTThIpy YIIIH OW3HEC TMpoIecTepAe IKOHE
CTPATETUSIIBIK ICTIIMIEPAC KOJIaHy.

KopsbIThiHabl. [lepekTepai Tanmay MeH Oackapy — Kas3ipri akmapaTThlK KOoFamjia
YJIKEH MaHpI3ra ue. JlepekTepil xKuHay, KIKTey jKoHe OoJKay oaicTepl apKbUIbl
aKmapaTThl THIMJII MaiananyFa Oojajbl. YJIKeH KejeMal aepektep, Data Mining
omiCTepl MEH JEPEKTEpJll BU3YyAIH3alUsIAy, KOCIMOPBIHAAD MEH YHbIMIapra
aHATMTUKAJIBIK IIETIM KaObUIIay YIIiH Maiaalibl, opi oJlapAblH OM3HEC YpAICTEPiH
KaKcapTyFa MYMKIHIIK Oepeni. Jlepekrepai Tammay MeH Oackapy YHbIMIapablH
HIETIM KaObUIAaYbl MEH CTPATETHSIIBIK JKOCTIAPJIayhl YIIIIH MaHBI3/Ibl SJIEMEHTTED.
JlepekTepai THiMOlI TajnAay KOCIMOpPBIHAApFa OQCEKENECTIK apTHIKIIBLIBIKTHI
KaMTamachl3 €Tyre MyMKIHJIIK Oepeai,all JepekTepal 0acKapy AepeKTep KOPhIHbIH
KayIMCi3/irH, canachlH KOHE KOJDKETIMIUTITIH KaMTaMachl3 eTell. THHOBalMsIIBIK
TEXHOJIOTHSIIAPABIH JaMybl (YJIKEH JepeKTep, jKacaHJbl WHTEJUICKT, MalllhHa
yhpeHy) JAepekTepai Taljgay MeH Oackapydarbl JkKaHa MYMKIHIIKTED MEH
TOCUIZIEP/Il alllyFa bIKIA eTy/IE.

bakbliay cypakrapsbl:

1. Jepektepi TanaayablH HET13r1 Ke3eHaepl KaHaam?
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2. lllenrim aramnibl JETEHIMI3 HE KOHE OJI ASPEKTEPIl Tajaayaa Kajgai
nairanaHbIIaab?

3. Big Data (ynkeH kejiem/1i iepeKTep) JAeTeHIMI3 He KOHE MYHIal IepeKTepal
OHJICY YIIIH KaHaal oficTep Kaxer?

4. Data Mining-tix ([lepexTep/ii KeH OpbIHIApbIHA) HETI3r Ke3eHaepi KaH 1am?

5. Knactepuzanus MeH CeTMEHTAITUS apachIHIaFbl allbIPMAIIIBUIBIK He/le?

6. [lepextep/ii BU3yaau3alusiayablH HET13T1 Kypaiapbl MEH dJIicTepl KaHaamn?

7. JlepeKTepiiH carnacbiH 6acKapyablH 0acThl aCIEKTiIEP] KaHaai?

8. IlpeckpunTUBTI TanAay AETEH HE, dKoHE OHBIH JEPEKTEePAl Tauaayaarsl pei
KaH/1aii?

9. lepexTepii Kopray YIIiH KaHAal 9[icTep MEH CTaHAapTTapAbl KOJIaHy Kepek?
10. lepextepai 6ackapy CTpaTeruschl He YILIH MaHbI3/Ibl, XKOHE OHBIH Kypamac
OeJiKTepl KaHaai?

JIaGopoTOPUSIIBIK TAKBIPHINTAP:

CaHJBIK aKmapaTThl OHJACY, KECTENIK peaakTopiapaa Gopmyaiapbl OHICY KoHE

TuarpaMManapiabl Kypy.

CTyneHTTiH 03IHAIK )KYMBbICTAPbIHBIH TAKBIPBINTAPHI :
AJMUHUCTPATUBTI FUMAPATTHIH JKEJIIK TOMOJOTHUICHIH CUTIATTAY. 2- K€3€H

TakpIpbINTHI KAMTHTBIH CO3/IiK

1. lepexTepai Taiaaay

- Jepexrepai Ttanmay: JlepektepiaeH maiganbl akmapar ajay MPOIECCi, CTAaTUCTUKAIBIK >KOHE
aKnapaTThIK TEXHOJOTHsIIap bl KOJIAAHYMEH JKY3€ere achlpbuIabl.

2. Kunay

- Kunay: Jlepextepai opTypii Ke3JepAeH (IaTYUKTEp, cayadHaMmanap, MHTEpHET >koHe T.0.)
YKUHAY IpOoLECi.

3. Kikrey

- Kikrey: [lepekrepai cumarraMmanapblHa, MeJIIEpIHE HEMECe KaTeropusuiapblHa Kapai
TornTapra 0eiy mpouecci.

4. bosxay

- bommkay: Jlepextep HeriziHae Oomamak Hemece Oenrici3 oKuraizapabl Ooypkam ailTy mporecci,
CTaTUCTHKAIIBIK MOJICIBIEP MEH aITOPUTMIIEPIi KOJAaHy apKbUIBI KY3€Te achbIpblIa/Ibl.

S. llewim aramrapsl

- Ilemim aramrapsl: [lepextepai xikTeyai HeMece OOpKayAbl BU3Yyalbl TYpAe KOpceTy YIIiH
KOJIJAaHBUIATBIH TpaUKaNbIK MOJIENbICP, CYPAHBICTAp MEH IIeIIiMJIep apKbUIbl Tapaiy
KOpCEeTLIe/].

6. Yaxen kesnemai nepekrep (Big Data)

- Ynken xenemai aepextep (Big Data): [{ocTypri nepexrep KopiaapbIHBIH KOJeMi, KbUITIaM/IBIFbI
MKOHE OPTYPJILIITri OOMBIHIIA ACBIN TYCETIH AEPEKTEP KUBIHTHIFBI.

7. Data Mining ([{lepexTepi KeH OPHBI)

- Data Mining (/lepextepai keH OpHBI): YJKEH *XoHE KYpAETl JIEpeKTep >KUbIHTBIKTapbIHAH
O111M/11 aBTOMATTHI TYpJI€ a1y MPOIlecci.

8. lepekTepai skuHay

- Hepexrepai xxunay: Jlepexrep Ko3epiHeH KaKeT aKmapaTThl )KHHAY TTPOIIECCi.

9. lepexTepai TazapTy

- Hepexrepai Tazapty: KaxkeTciz HeMece carachl3 IepeKTepl KO MPOoIecci.

10. [lepexTepai MHTErpanusiay
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- Jlepexrepai MHTerpamusuiay: OpPTYpJl Ke3AepleH KHHAKTalIFaH JepekTepai Oipryrac
KoH(purypanusra Oipikripy.

11. lepexTepai Tpanchopmanusiay

- Hepextepai TpaHchopMmanusiiay: JlepekTepal Tanjayra *oHE BU3yalu3alusulayFa JailblH
0oaThIHAM eTil e3repTy MPOLEecCi.

12. Hotm:kenepai 6aranay

- Hotmwxenepni 6aranay: AnbiHFaH OUTIMHIH AYPBICTBIFBIH TEKCEPY MPOIIECCI.

13. HoTm:kesiepai yCbIHY

- Hotwxkenepni yceiny: [lepextepai BU3yanu3anusiiay HeMece ecen Oepy apKbUIbl aJIbIHFaH
HOTHIKENEP/ll KOPCETY MPOIIeCCi.

14. Knacrepuszanus

- Knacrepuzanus: [epexrepai Oip-06ipiHe yKcac Tonrapra 0ery mpoiecci.

15. Acconnanus

- Accounanus: Jlepekrep apacbiHaa OailylaHbIC OpHATy, MbICajbl, CaTbIl alyjap apachlHIa
YWJIECIMIIUTIKT aHBIKTAY.

16. CermenTanus

- CermenTansi: HappIk He maiiananymbsuiapsl opTYpIIi CerMeHTTepre 0eiry mporecci.

17. lepexTepai BU3yaau3anusiay

-Jlepextepni Bu3yanmmzanusay: Jlepektepnai rpaduKTep HeMece auarpaMmMmanap apKbUIbI
BU3YyaJIIbl TYPJ€ KOPCETY IIpoLecci.

18. I'padmkTep MeH ruarpammaJiap

- I'padukrep Men nuarpammanap: Jlepexrepai Bu3yalu3alusulay YUIIH KOJIJAHbUIATBIH
Kypaijap; ChI3BIKTBIK TUarpaMMaap, OaraHaliel AHarpaMmmanap, JeHrelIeK quarpaMManap.

19. UnTepakTUBTI NaHeabaAep

- UnTepakTuBTi na”enpaep: Jepekrep/i TMHAMUKAIbIK TOCUIMEH KOPCETYre MYMKIHIIK OepeTiH
BU3YyaJIU3aIsl KYpaJbl.

20. I'eorpadusiabik kapTagap

- Teorpadusnbik kapramap: ['eorpadusnblk aepekTepAl KepceTy YIIIH KOJIJaHbUIAThIH
BU3YaJTU3aIUsl KYPaJIbl, MBICAJIFa, )KbUTY KapTajaphbl.

21. JlepexTepai 6ackapy

- Hepextepni Oackapy: JlepektepaiH  KypbUIBIMBIH, CamachblH, KayilCI3AITIH  KOHE
KOJDKETIMIUTITIH KaMTaMachl3 €TETiH casicaTTap MEeH Mpoleypanap >KUbIHTHIFBL.

22. JlepexTep cTpaTerusichbl

- Jlepexrep crpareruscel Jlepekrepni OackapylblH >KOCHapbl MEH KpUTEpHUSUIapbIH o31piey,
KOCIITOPBIHHBIH CTPATErHsUIBIK MaKcaTTapblHa COMKecC.

23. JlepexTepain canacbliH 0acKapy

- [lepekrepain canachklH Oackapy: JlepekTepaiH JaMIri, TONBIKTBIFbI, TYTACTIFbI, XKOHE YaKThLIbI
0011ybIH OaKpLIaY.

24. JlepexTepai cakray

- [Jepexrepni cakray Jlepekrepai cakray okyHenepiH (Mmomimertep 0azacel, JAepeKkTep
KOWMaJaphbl) ’xoHe (PU3UKAIBIK HeMece 00JaKThIK HHPPAKYPBUIBIMIAPAbI Al JaTaHy.

25. lepexTepain Kayincisairi

- Jlepexrepnin Kayircizmiri JlepexTepaiH pyKCaTChI3 KOJI JKETIMAUITIHEH KOpFay IIapaiaphl,
mudprany, pe3epBTiK KelLIipMenep xkacay.

26. /lepexTepain MHTErpaAUUSICHI

- JlepexTep/iH MHTErpanusachl Op TYpil AepeKTep Ke3aepiH OipiKTipy, KOCIMOPBIHHBIH OM3HEC-
MIPOLECTEPIH ABTOMATTAHBIPY.

27. JlepexTepai cakTay MeH KOpPFay CTaHAapTTaphl

- Jlepextepai cakray MeH Kopray craHmapTTapbl Jlepekrepai Oackapy Hemece aKmaparThl
Oackapyra KaThICThI YITTHIK KOHE XaJIbIKAPAJIBbIK CTAaHIAPTTapbl CAKTay.
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7-TAKBIPBIIIL. KeJinep ’x9He TeJJeKOMMYHUKALMAIAP
7.1 CoHFbl KYpPBUIFbLIAP, AepeKTepal Oepy KYpbUIFbLIAPHI, JepeKTepai Oepy
opTachl
CoHFBI KYpBUIFBIJIAp — JKEJIre KOCBUIFaH JKOHE aKlapaTThl ©HJEy, CaKTay MEH
K10epy pyHKUIMsIIApbIH OPBIHAANTHIH KypbhUIFbLIap. Osap MbIHANAPABl KAMTUBL:
- Komnerorepnep: Jlepexrep/ii oHeyre apHaafaH HET13T1 KYpbUIFbLIAP.
- Cwmaprdonnap/mnanmerrep: MoOWIbal KYpbUIFbLIap, UHTEPHETKE KaTbhIHAYIbI
KaMTaMachI3 €Te/Il.
- IoT (MHurepHer 3arTapbl) KYpbUIFbLIApbl: AKBULABI KYPBUIFbLIAP, MBICAJBI,
JTATYUKTEDP, Kamepaiap >KoHE Y aBTOMAaTU3aLIHSCHI.
Hepekrepai Oepy KypbUIFBUIApbl — JKENiJe JepeKkTepal kibepy MeH aiyra
apHaJiraH KypbutFbutap. Onapra MblHanIap Kipeii:
- Moaem: AHaJOTTHIK KoHE LU PIIBIK CUTHANAAPABI TYPJICHIIPE L.
- Poytep: [epexrepai kel ilIiHAe MapHIPyTH3ATOP KOHE OAFBITTAYIIBI POJIICPIH

OPBIHANIBI.
- Kommyrarop: Jlokanei sxeni iiH/e AepeKTep MakeTTepiH OipikTipesi.
Hepexrepai Oepy oprackl — JEpeKTepliH OepuieTiH (PU3MKAIBIK HeMece

JIOTHKAJBIK OJIAapbl, OHBIH 1IIIHJE:

- Ceimael Oaititanbic: Ethernet kabenbaepi, ONTOTAIIIBIKTEI KAOETbACD.

- CeimMcbI3 Oaiinanbic: Wi-Fi, undpaksizsut, Bluetooth.

7.2 Keminepain typaepi. Crekrik xaramanap: TCP/IP, OSI. IP aapecrey.
DHCP xarramacsl

Keninepain Typiepi:

- Jlokanwoi (LAN): KimkeHTail reorpagusiblK ailMakTarbl, MbIcalibl, Oip oduc
HEMece YiIer1 KypbUIFbLIap bl OailaHbICTBIPFAH JKEl.

- Inobanvoi (WAN): I'eorpadusinbik meKTeynepre 0aiaaHbICChI3, MbICAIBI, €IIJIEP
apachIHIaFbl OaiIaHbIC.

- Mbsnoix (MAN): Kana imrHae KeHEWTUIreH »eji, Oipak JIOKalbAl JKeIMEH
CaJIBICTHIPFaH/IA YIKEHIPEK.

Cmexmix xamamanap:

- TCP/IP: XanpikapaiablK CTaHIAPT, JKEIUIK (QyHKIHOHAIAAPABl OipiKKeH
meHoepae kamramachis ereni. TCP (Transmission Control Protocol) mepexrtepai
ceHiMIl Typae xidepyai kamTamachi3 ereni, ain [P (Internet Protocol) makerrepmi
MapIIpyTU3aTopiaap apacbiHaa OarbITTalIbI.

- OSl: 7 xabaTTaH TypaTblH MOJEJb, KEJIIIK OailllaHbIC KYPBUIBIMBIH CTaHAAPTTAY
yuriH yebiaputrad. OSI moneninin kabarrapel: @u3ukansik, [lepextep OainaHbICH,
Kemi, Tpaucniopt, Ceccus, [Ipezenranus, Konganoa.

IP adpecmey: Op KypbUIFbI YILIH KeJ 1IIHAE YHUKaIAbl uaeHtuduxaropast (1P
aapec) Oepeni. IPv4  (mbicasb, 192.168.0.1) xone IPv6  (mbIcausl,
2001:0db8:85a3:0000:0000:8a2¢:0370:7334) hbopmaTTapsl.

DHCP (Dynamic Host Configuration Protocol) Xenire KoceuiFran KypbUIFbUIapFa
aBToMatThl Typae IP aapecin G6eperin xattama. DHCP cepBepi KypbUIFbLIapAbIH
XKEeJiJIe caKTay OpbIHIApPbIH ONEPATUBTI TYP/E YHUBIMAACTHIPAIBL.
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7.3 Jlokaabai koHe riodajabai skedijiep. ChIMABI KOHE CBIMCBI3 JKEJIJIIK
TEXHOJIOTUSLJIAP

Jlokansai sxeminep (LAN): Omap marbiH reorpadusuiblK KEHICTIKTI, MbICAJIbI,
opuCTi HeMmMece Yilal KaMTUIbl >KOHE >KOFAphl SKbUIIAMJBIKIICH JIE€pEKTepi
XKeTKI3y 11 kKamTamack3 etefi. WAN (riio6anbi xKemiiep) — YJIKEH Teorpadusiibik
ayJlaHFa CO3BUIbIN, OpTYypJii  OaliaHbIC  QMICTEPIH, MbICANbI, CIYTHUK,
ONTOTAIIBIKTHI KaOenbaep xoHe T.0. maiiaianyFa Her13/1eJIreH.

CBIMIBI KETUTIK TEXHOJIOTHUSIIAp:

- Ethernet: Kommnsroteprepi kabenaep apKbUIbl KOCY VIIIIH CTaHIapT.

- OnroTtammbIKTel Oainmanbic: JlepekTep/l >KOFapbl >KBUIIAMIIBIKIICH JKOHE JaJH
KOTEpYy KaO1UJIeTiH apTTHIPHII KETKI3€TIH TEXHOIOTHSL.

ChIMCBI3 JKEJIIIK TEXHOJIOTUsIap:

- Wi-Fi: KIT CbIMCBI3 JKepTriIiKTi XKeJiaep YIIiH CTaHaapT.

- Bluetooth: Kpicka KambIKTBIKTaFbl KYPbUIFbLIAP apachiHla JEPEKTEP/Il KOHENITY
YIIIH KOJIJAHBLIATbI.

7.4 NHTEpHET XKeJliciHe KOCBLILY TeXHOJIOTUSChI

- Dial-up: AHasnorTeIk TenedoH eici apKbUIbl KOChUTy (0asty, Ka3ipri KYHI CHPEK
KOJIIAHBLIAbI ).

- DSL (Digital Subscriber Line): Tenedon sxenici apKbUIbl KbUIIaM HWHTEPHET
OailJIaHBICTHIPY.

- KaGenbai uHTepHeT: TeneBU3MSIBIK KaOenbAep apKbUIbl MHTEPHET KbI3METIH
YCBIHY.

- OnTOTANIIBIKTEl HHTEPHET: JKOFaphl KBUITAMIBIKTEl HHTEPHET, ONMTOTATIIBIKTHI
Ka0enbAep apKbUIbl KAMTAMAChI3 €TLUIEI.

- CeimebI3 Kocblny: Wi-Fi, 4G/5G MmoOumbail xxemniepi.

7.5 TesileKOMMYHUKAIUAJIBIK TEXHOJIOTUSJIAD

TeneKkOMMYHUKAUSIIBIK TEXHOJIOTHSUIAD — aKMapaTThl KAIIBIKTHIKKA KETKIZY
oICTEPl MEH KYpaAapbiH KaMTU bl Onapra MbIHAIAP KaTabl:

- Jlepexrepmi 6epy xeminepi: MaTepHeT, TenedoH Keminepi, CMyTHUK OaiIaHbICHI.
- XKerekmn xarramanap: Meicanra, SIP (Session Initiation Protocol) maybIcThIK
OailimaHbICKA apHaJIFaH XaTTama.

-Keninik texnonorumsuiap: Tenedon, dakc, snexkTpoHnbKk momra, SMS, VolP
(\Voice over Internet Protocol).

- Akmapar kayincizairi: Jlepekrepai Kopray oaictepi, mbicanFa, mudpiaay, VPN
(Virtual Private Network) TexHonorusuiapsl.

KopbITbIHABI

XKeminep MeH TEIEKOMMYHHUKAIUSUIBIK TEXHOJOTHSUIAp —aKmapaT —aiMacy,
JnepekTepal Oepy, >KoHe OaiiJlaHbIC cajachlHAAFrbl MaHBI3ABI POJI  aTKapajbl.
OmnapabIH TypJiepl, XaTTaManaphl KoHE KOJIJIaHy asChIH JKaKChl TYCIHY, 3aMaHayH
KOMMYHHUKAIMSUTBIK ~ MHQPAKYpbUIBIMAAPJBIH ~ HETI3EpiH  KaJbINTACThIpYyFa
keMmekTecenl. COHFbI KYpbUIFBUIAD MEH JEpeKTepAl Oepy TeXHOJIOTHUsIAphI
KOCIMOPBIHAAP MEH YIBIMIAP IbIH KYMBICBIH THIMAIPEK €Ty YIIiH KaKeT.
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bakbliay cypakrapsbl:

1. CoHFBI KYpBUIFbLIApFa KaHAAN KYpbUIFbLUIAP sKaTaibl?

2. JlepexTepai Oepy KYpbUIFbUIAPBIHBIH HET13T1 (PYHKIIUSUTAphI KaH1ai?
3. CbIMJIBI J)KOHE ChIMCBI3 OaiiJIaHbIC OPTACHIHBIH allbIpMAIIbUIBIFbI HEefle?
4. Jlokanwai sxem (LAN) men rino6ansai sxem (WAN) apacbiHIaFbI
albIpMaIIbUIBIK?

5.TCP/IP moneniniy GyHKIUAIAPHI HEICH TYPaIbl?

6. DHCP xaTtTamacsl He YIIIiH KQXET KOHE OHBIH HET13T1 (yHKIHMUTAphl KaHgai?
7. Ethernet TexHOIOTHSACH Typassl He Oineci3?

8. ONTOTANIIBIKTEI HHTEPHETTIH apTHIKIIBUIBIKTAPHI Hele?

9. VoIP TexXHONOTHACKH Kaiai >KyMbIC 1CTei1i?

10. AknapaT Kayinci3iriH KaMTaMmachl3 €Ty YIIiH KaHJal ojicTep
naiijajagbuIagbl?

JIabopoTopUsIIBbIK TAKBIPBINTAP:

Kapamnaiibiv sxeninik koHurypamusasl Kypy. [P agpectey. XKeni MOHUTOpPHHTTI.
Tpadukrti Tanmay. Kenutik makeTTepai Tannay yuriH cHuddepnepai naiganany.
CTyaeHTTiH 03iHIIK )KYMBICTAPbIHBIH TAKBIPBINTAPHI :

AKnaparTbl KOpFayJblH aHTUBUPYCTHIK *KAOJBIKTAphIHA CAJILICTBIPMAJbl TAJIAy
Kyprizy.l-ke3eH.

TakbIpbINTHI KAMTHTBIH CO3/1iK

1. CoHFbI KYPbLIFBLIAP

- Conrbl KypbUIFblIap: JKenijgepre KOCBUIFAH JKOHE aKMapaTThl ©HJAEY, CakTay MeH Xibepy
(GYHKIUSUIApBIH  OPBIHAAMTBIH KYpBUIFbUIAD (MbICANIbI, KOMIbIOTEpIEp, cMapTgonmap, loT
KYPBUIFbUIAPBI).

2. lepekTepi 0epy KYpbLIFbLIAPbI

- Jlepekrepni Oepy KypbuirbUtapbl: JKemijeri aepekTepal ki0epy MeH alyFa apHajFaH
KYpBUTFBUIAp (MBICAIIBI, MOJEMIIED, POYTEPIEP, KOMMYTATOpJIap).

3. lepexTepai 6epy opTachl

- Jlepextepai 6epy opracel: JlepekTep/iiH (PU3MKAIBIK HEMeCe JIOTHKAJIBIK Oepily >KOJaaphbl
(MBICaIIbI, CHIM/IBI OalIaHbIC, CHIMCBI3 OalIaHbIC).

4. Jlokanbai keji (LAN)

- Jlokanpai xem (LAN) Kimkenraili reorpadusanslk aiiMakTarbl (MbIcaibl, O0ip oduc Hemece
yiiie) KypbUIFbLIap bl OalIaHbICTBIPATHIH JKEI1.

5. I'nob6annbai xeni (WAN)

- I'noGampai xem (WAN): ['eorpadusanbik mekTeynepre OailIaHBICCHI3, €JIEp apachIHIaFbI
OaiimaHbpICTapIb KAMTHTBIH JKETIi.

6. Monaixk xesi (MAN)

- Monnik xem (MAN) Kama imriHne KeHEWTINITeH jKeli, JOKalb/i >KeTIMEeH CalbICThIPFaH/a
YJIKEHIpEK.

7. CTekTiK XaTamaJjap

- CrexTik xaramanap: JKeninik QyHKIMOHANIap/bl YHBIMIACTBIPY MEH CTaHJAApTTay YIIiH
KOJIJIaHBIIATBIH XaTTaMa Tonrtapsl (Mbicanbl, TCP/IP, OSI).

8. TCP/IP

- CP/IP: Xansikapaneik crangapt, TCP (Transmission Control Protocol) mepekrepai xibepyuai
KamTamacski3 etei, ai [P (Internet Protocol) makeTTepai MapuipyTH3UpaisIIai bl

9. OSI (Open Systems Interconnection)
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- OSI: 7 kabaTrraH TypaThlH MOJENb, XEMUTK OailllaHbIC KYPBUIBIMBIH CTaHAAPTTAy YLIIH
yeoiblIFaH (Dusukaneik, [epexrep Oaitmanwichl, Xemi, Tpancnopt, Ceccus, Ilpesenranus,
Konganb6a).

10. IP aagpecrey

- IP agpectey: XKemizmeri op KypbUIFbl YIIiH yHUKanIel uaentudukarop (IP aapec) raraiibinnay
nporieci; [IPv4 sxone IPv6 dopmarrapsr.

11. DHCP (Dynamic Host Configuration Protocol)

- DHCP: Xemniae »orapsl aBTOMAaTThl [P aapecin eTki3eTiH XarTama, KYpbUIFbIIAP IbIH JKeJiae
CaKTay OpBIHAAPBIH ONEPATHBTI TYPAC YHBIMIACTHIPAIBI.

12. Ethernet

- Ethernet: Kommnbrorepnepai kabenbiep apKbUIbl KOCY YIIiH CTaHAAPTTHI XKeJli TEXHOJIOTHSCHI.
13. OnroTaJIIBLIKTHI 0aliJIaHbIC

- OnroTanmsIKThl 6alnaneic: JlepekTep i *Koraphl KbUIAMIBIKIICH KOHE TOMEH HIBIFbIHIAPMEH
KETKI3€TIH TEXHOJIOTHSI.

14. Wi-Fi

- Wi-Fi: ChbIMCBI3 JKepriTikTi JKelijep YIIH CTaHIapT, WHTEPHETKE CHIMCBHI3 KAThIHAYIbI
KaMTaMachl3 eTe/l.

15. Bluetooth

- Bluetooth: Kpicka KalIbIKTBIKTaFbl KYPBUIFBUIAD apachIHIAFbl JCPEKTEP/l JKOHENTY YIIiH
KOJIJIaHBIIATBIH CBIMCBI3 TEXHOJIOTHSL.

16. Dial-up

- Dial-up Ananorteik TenedoH Kelici apKbUIbl HHTEPHETKE KOCBUTY TACII, Ka3ipri Ke3jie cupek
KOJIJAaHBUIATHIH.

17. DSL (Digital Subscriber Line)

- DSL: Tenedpon sxemici apKbUIbl JKbUIIAM HWHTEPHET OalIaHBICBIH KaMTaMachl3 ETEeTIH
TEXHOJIOTHSI.

- KaOenbai nnrepner: TeneBu3usIIbIK KaOenbaep apKbUIbl MHTEPHET KbI3METIH YCBIHY JKYiieci.
19. OnToTAMIIBIKTHI HHTEPHET

- OnroranmbIKTel WHTEpHET: JKOFaphl JKBULIAMIBIKTEI MHTEPHET, ONTOTAIIIBIKTE KaOembaep
apKbLIbl KAMTaMaChI3 €TiNIeIi.

20. CbIMCBI3 KOCBLITY

- Coivmeni3 kocbuty: Wi-Fi, 4G/5G MoOumbai xemiiepi apKbliibl HHTEPHETKE KOCBUTY dIiCl.

21. TesleKOMMYHUKALIUSJIBIK TEXHOJIOTUsLIAP

- TenekoMMyHUKAIMSUIBIK TEXHOJOTHSUIAp: AKMApaTThl KAIIBIKTHIKKA JKETKI3y OIICTEpI MEH
KypalgapblH KaMTH bl (MbICaJIbl, TeNIe(OH JKemiiepl, CHyTHUK Oaitnanbichl, VoIP).

22. SIP (Session Initiation Protocol)

- SIP: JlaywICTBIK OaiiJlaHbICKa apHAJIFaH XaTTama, CeCCHsIap bl 0acKapy YIIiH KOJITaHA b,

23. lepexTepai Oepy xeqisiepi

- Jlepextepai Oepy keminepi: MuTepHET k0HE TeneoH >Kemijepi CHSKTHI aKmaparThl Oepy
HKENLIEpi.

24. Aknapar kayincizairi

- Aknapat Kayincizairi: Jlepektepai Kopray aaictepi, Mpicainsl, mudpiay, VPN (Virtual Private
Network) TexHonorusmaapsl.
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8-TAKBIPBIII . Kubepkayincizaik.
8.1 AKnmaparThlK KayiNCi3ZIKTIH KaTepJepi KoHe OJIapAbIH KIKTeJyi.
Kubepkayincizaik HHIyCTPUSICHI
AKIapaTThIK KaylIlCi3IKTIH KaTepiepl — aKMapaTThl KOpFayFa KeJepri kacauThIH
KaylIrep, ojap MbIHATAPIbI KAMTHUIBL:
- Quzukanvik kayinmep: Taburu anattap (Cy, opT, JKep CUIKIHIC1), KYPbUIFbLIap bl
KOFaIITY, OY3Yy.
- Texnonocusnvix xayinmep. ANNapaTTHIK oHE OaraapiaManblK KypasiaapablH
aKayJaphl, )KEJIIIK akaysap.
- Aoam paxmoper: KpI3MeTKepiepaiH KaTemkTepi, amgamabl anaay (social
engineering) apKbUIbl aKMapaTThIH KOFaTYHhI.
- 3usinObL apexemmep: Xaxkepiik madybuiaap, BUPYC, TPOSIH, YEPBb, (DUILLIUHT.
Kubepxkayincizoik undycmpusacel — axknapaTThIK >XYHenep MeH JepeKTepaiH
KAyIICI3/AIriH KaMTaMachl3 €Ty OOWbIHINA KbI3METTEp MEH OHIMIEPl YChIHATHIH
cana. byn unnyctpus kubepkayinrepai 0ackapy, akmaparrapabl Kopray, KuOep
UHIUJECHTTEP 1 0acKapy jKoHE KIMEHTTEP Il KuOepKaylnTepAeH KOpray OarbIThIH]IA
KYMBIC 1CTEH/I.
8.2 Kubepkayinci3aik ;koHe MHTEepHeTTi 0acKapy. 3usiHabl 0araapJiamMmaJjiap
Kubepkayirci3aik — aknaparThIK Kyienep MeH AepeKTepIiH KaylnCi3Airi
KaMTaMachl3 €TETIH FHUIBIMU KOHE TEXHUKAJIBIK caja.

HuTepHeTTI 6ackapy — MHTEPHET peCypCTapblHbIH KayINCI3AINH KaMTaMachkl3 €Ty,
KETUTK XaTTamalapJblH CTaHAAPTTapbIH Kacay, XakepiiK madybuiiapra Kapchl
TYpY YLLIIH Lapanap a3ipJiey.

3usHabl 6arnapaamanap (malware) — axnapaTThIK JKyienepre 3usiH KeNTipeTiH
HeMece oJap/ sl OaKbUIayFa amyFa ThIphICaThIH OarmapiaManap. Onap MbIHANIApAaH
TYpambl:

- Bupycrap: backa Oarnapnamanapabl KYKTBIPBIN, OJIAPABIH KYMBICBIH Oy3aThIH
Oarmapiamanap.

- Tposn: KypbUIbIMBIH KaCBIPBIM, KYHere pyKcaTchl3 Kipyre MYMKIHJIK OepeTiH
Oarmapiamanap.

- UepBnb: O31irineH TapaiaThiH 3USHIBI OaFaapiaamanap.

- Pytkut: XyiieHiH OKIMIIICIHEH >KACBIPBIHBIN, XKYHEre TEpeH C€HINM KeTyre
MYMKIHJIIK OepeTiH Oarmapiamanap.

8.3 AKmaparrtbl KoOpFfayidblH IIapajapbl MeH Kypajaapbl. AKNApPaTThl
KAyillCi3iK cajacbIHAAFbI CTAHAAPTTAP MEH crneuupukanusiap

AKnapatThl KOpFay/ablH IIapaiapbl:

- @u3MKaNblK KaMTaMachl3 €Ty: JlepeKkTep OpTalbIKTaphIHBIH KOpPFaybl, Kipic
OakpLIay KyHenepi.

- TexHomorusnblK Inapaiap: AHTUBUPYCTBHIK Oardapiiamanap, OpaHamay’piiap,
mudpray.

- Ilpouenypanbik  1mapanap: AKnapaTThIK  KayilcCi3IiK  cascarTaphl,
KbI3METKEpJIepre apHaJIFaH OKbITY MEH TPEHUHITEP OTKI3Y.
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- bakpinay xone MmonuTopuHr: XKemiHi OakpuIay Kypajaaapsl, ayIuT KYprizy.
AKNapaTThIK Kayirnci3iK calachblHIaFbl CTAaHIAPTTap MEH crienuduKanusiap:

- ISO 27001: AxmapatThIK Kaylrnci3Iik MEHEKMEHTI KYHeJepiHiH CTaHAapTTaphl.
- NIST (National Institute of Standards and Technology): AknapaTThIK Kayinci3zik
CTaHJapTTapbl MEH HYCKAYJBIKTApbIH d31pJiey.

- PCI DSS: Tenem kapTajilapblH 6HCYTe apHAJIFaH Kayilci3/IiK CTaHAApTTaphl.

8.4 Kaszakcran Pecny0/MKACBIHBIH AKNAPATTBIK KAYINCI3AIK CaJacbIHAAFbI
perTeyili KYKbIKTHIK KATbIHACTAP 3aHHAMACHI

Kazakcran PecnyOnukacelHa akmapaTThIK —KayilmCi3miKTI KaMTaMachl3 €Ty
YKOHIHET] 3aHHAMa MBbIHAJIAPIbl KAMTHIBI:

- «AKmapaTTbl KOpray Typalb» 3aH: AKMNapaTThIH KayilCI3OiriH KopFay,
aKIapaTThIK Kyhenepl Kopray, kudepmalysuiaapabl 00aabIpmay.

- «Kubepkayincizaik Typans» 3aH: Kubepkayincizaik KyHeciH KajbIITaCTHIPY,
aKIapaTThIK KayinTep/ii 6ackapy.

- AKmaparTelK  KayilCi3[MiKTI KamMTaMachl3 €Ty JKOHIHJETl MEMJICKETTIK
Oarmapiamanap: AKIaparThIK Kayilci3aiK callaChIHAAFbl CTPATETUsIIBIK MaKcaTTap
MEH TarChIpMaiap/ibl aHBIKTANIBI.

8.5 DaekTpoHAbIK HUPPJBIK KoJaTaHOa. HHIndpaay

OnekTpoHablK 1U@piablk KoatanOa (DLII) — »saekTpoHIbl Ky>KaTTapablH
3aHJIBUIBIFBIH, TYMHYCKAJbUIBIFBIH JKOHE ©3TEePMECTINH KaMTaMmachl3 eTEeTIH
Kkpunrorpadusuibik Kypan. DL I-HbIH Heri3r1 Karuaanapsl:

- Unentuduxanus: Konranba necin TaHUIbI.

- Tynnyckansik: Ky>kaTTeIH aBTOpBIH pacTanIbl.

- MasmyH b1 Kopray: KykaT Ma3MyHBIHBIH ©3re€pMEYiH KaMTaMachl3 €TEII.
HIudpaay — gepextepal pyKcaT €TIAMEreH KOJ >KETKI3YJeH Kopray YIIiH
aKmapaTThl OKy ¢popmarbiHa aiiHanaAbIpy npoueci. lludprayasia Herisri Typiaepi:

- Cummempusinvly wugpnay. bipied KIIT KoOJJIaHy, IEpeKTepll KOATay MeEH
JIeKOJITay YIIiH.

- Acummempusnvly wugpray: Exi Typmi KinT (amblK SKOHE JKEKE) KOJJIaHy,
aKIapaTThl KOpFay *oHE ayTeHTU(PUKaAIMATIAY YIITiH.

KopbITbIHABI

Kubepkayirncizgik — Kasipri 3amaHaa aknapaTThlK JKyHelaep MEH IepeKTepIiH
KAyI[CI3AINH KaMTaMmachl3 €TYAIH HEri3rl acmhekTicl. AKNapaTThIK KayinTepil
TYCIHY, KOpFayAblH IIapajapbl MEH CTaHAApTTapblH OuTy, 3aHHAMAaJIbIK
TajanTap/bl  OpbIHAAQY, KHOEpKayilncCi3aiK  WHAYCTPUSACHIHAAFBI  3aMaHayu
TPEHATEPAl €CKepy aKMapaTThlK KAYINCI3AIKTI  KYIIEHUTy VIIIH  KaXer.
DNEeKTpOHABIK LUPPABIK KodTaHOa MeH wmudpiay oaicTepl aKMapaTThIK
JKyHeepaiH CEHIMIUIITIH apTThIPY/ia MaHbI3bl POJT aTKAPaIbI.

BbaxkbLiay cypakrapsbl:

1. AKnapatThIK Kayirnci3aikTiH KaHaal katepiaepi 6ap?

2. Kubepxkayinci3aik HHAYCTPHUACHI HE YIIIH KaXKET jKoHE KaHJal KbI3METTep
YCBIHAIBI?
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3. Kubepxkayirnci3aik meH nHTepHETTI 0acKapy apachlHarbl OaiIaHbIC KaHAai?
4. 3uannel Oargapinamanap/ by (malware) Typsepi MEH Oap/IblH epeKIeTiKTepl
KaHgai?

5. AKnapatThl KOprayablH (hU3UKAJIBIK 1apaiapbl KaHan?

6. ISO 27001 cranmapThl HEe YIIIH KaXeT?

7. Kazakcran PecriyOinkachiHaFbl KHOEPKAYIICI3/IIK Typajibl 3aHHBIH HET13T1
MIHJIETTEP1 KaH1an?

8. DnexTpoHAbIK UPpIbIK KonTanOa (D1I1) He yiriH mainamaHbUIae?

9. lllndpnay KaHgal MaKcaTTa KYy3€re achIPbLIaabl, OHBIH HET13T1 TYpiepi KaHmaan?
10. AKnapaTThIK Kayilnci3AiKTi KaMTaMachl3 €Ty YIIIH KbI3METKEPIIEp il OKBITY
KAHIITAJTBIKTHI MAHBI3]IBI?

JIabopoTOPUAIIBIK TAKBIPBINITAP:

Kintrepi renepanusiyiay yiriH anmnapaTThIK KoHE OaraapiaMaiblK Kypaiaap bl
naiinanany. E-mail -men xabapap anmacy kesinge DK rxone mmdpray b
Koiany. JKenimik TpaduKTiH OaKpUIaybl MEH (PHIIBTPAIIUSCHI YIIIH
KoMIbIOTepITiK keniHiy Firewall 0arnapiamainsik 3JeMeHTIH OanTay . OpTypai
aHTUBUPYCTHIK OarmapiamMaiapMeH KYMBIC.

CTyneHTTiH 03IHAIK )KYMBbICTAPbIHBIH TAKBIPBINTAPHI :

AKnaparTbl KOpFayAblH aHTUBUPYCTHIK >Ka0bIKTApPbIHA CAJBICTHIPMAIIBI TANAAY
KYPrizy.2-Ke3eH.

TakpIpbINTHI KAMTHUTBIH CO3/IIK

1. AKnaparThIK Kayinci3aikTiH KaTepJiepi

- AKnapatTThIK KayiICI3IIKTIH Karepiepi: AKMapaTTbl KOprayFa Kelepri jKacalThlH KaylilTep.
Omnap (u3HKaNbIK, TEXHOJOTHSIIBIK, aaM (PaKTOpPBI, )KOHE 3USH]IbI O9peKeTTep O0JIbIN OeTiHe .

2. du3MKAJBIK KayinTep

- Ousukanelk Kayinrep: Taburu amarrap (cy, epT, *Kep CLIKIHICI) Hemece KYPBUIFbLIapAblH
YKOFaITybl MEH OY3bUTYHI.

3. TexHOJIOTHSJIBIK KayinTep

- TexHonorusuiblK Kayinrep: ANMNapaTThIK >KOHE OargapiaMallblK KypasJapblH axKayjapsbl,
KENUTIK aKaynap.

4. Anam ¢pakTopsbl

- Anam daxtopsl: Kpi3MeTkepiiepiiH KaTenikTepl Hemece ajamaapasl anjaay (social engineering)
apKBUIBI aKIMapaTThIH )KOFATYHI.

5. 3usinabI dpekerTep

- 3usHABI opekeTTep: Xakepiik maldysliaap, BUpycTap, TPOsiHIAP, YepBbaep, (PUILINHT.

6. Kubepkayincizaik mHAyCTPUsSICBI

- ubepKaylinci3ik HMHIYCTPUSCHI™: AKNapaTThIK JXyilelep MeH JAepeKTepliH KayilCi3Iiria
KaMTaMachl3 €Ty OOMBIHIIIA KBI3METTEP MEH OHIMIEP/l YChIHATHIH cala.

7. Kubepkayincizaik

- Kubepxkayincizmik: AKnaparThIK KyHenep MEeH AepeKTepAiH KayilcCi3airiH KaMTaMachl3 eTeTiH
FBUTBIMH YKOHE TEXHUKAIIBIK Caja.

8. UnTepHerTi 6ackapy

- HurepHerti Oackapy: VHTepHET pecypcTapblHBIH KayilCI3AINiH KaMTaMachl3 €Ty, MKENiTiK
XaTrTamanap/blH CTaHJapTTapbIH jKacay.

9. 3usinabl 0arnapaamanap (malware)

- 3usnabl Oargapnamanap (malware): AKIaparTThIK XKyHelepre 3UsH KeNTIPEeTiH HeMece oapbl
OakpuTayFa allyFa THIPBICATBIH OaFaapiiamanap.
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10. Bupycrap
- Bupycrap: backa Oarmapiamanapibsl  OKYKTBIPBIN, OJIApABIH  JKYMBICBIH  Oy3aThblH
Oarapiamanap.
11. Tposin
- TposH: KyppUIbIMBIH KACBIPBIN, JKYHere pyKcarchl3 Kipyre MyMKiHAIK —OepeTiH
Oarapiiamanap.
12. Yepenb
- YepBb: O31IrHEH TapaaThlH 3USH/IbI OaFaapiamanap.
13. PyTkutr
- Pyrkut: JXyiieHiH oKIMIIICIHEH YKaChIPBIHBIMN, )KYHere TepeH CHINl KeTyre MYMKIHIIK OepeTiH
Oarapiamanap.
14. AKnaparThbl KOpPFray/ablH IIApaJapbl
- AknapaTThl KOpraylblH Mapanapbl: Du3MKanblK, TEXHOJIOTAsUIbIK, MPOLEAYPAIbIK >KOHE
MOHUTOPHHT IIapajiaphl.
15. ®u3nkajJblK KAMTaMAachbI3 eTy
- OU3UKaANBIK KaMTaMachl3 eTy: JlepekTep opTaiblKTapbIHbIH KOPFaybl, Kipic OakplIay sKyiienepi.
16. TexHOJOTHANBIK HIAPAJIAP
- TexHONMOTUUIBIK 1Iapanap: AHTUBUPYCTHIK Oaraapiaamanap, Opanamayspiap, mudpay.
17. IlpouenypaJbik mapajaap
- IIponenypanslk mapanap: AKDapaTTbIK KayilCi3[iK cascaTTapbl, KbI3METKepJepre apHajifaH
OKBITY MEH TPEHUHTTED.
18. bakpliay ko9HE MOHUTOPHUHT
- Bakpinay xoHe MoHUTOPUHT: JKemmiHi 0aKkplIay Kypajaaapsl, ayuT XKYprisy.
19. AknapartTbIK Kayinci3aik cTanaapTrapbl
- ISO 27001: AknapaTThIK Kaylilci3AiK MEHEKMEHTI JKyHelepiHiH CTaHapTTaphl.
- NIST: AxnaparThlK Kayilnci3aik cTaHAapTTapbl MEH HYCKAYJIBIKTAapbIH 33ipJiey.
- PCI DSS: Tenewm xapTanapblH ©HJI€yT€ apHaJIFaH Kayirci3/liK CTaHIapTTaphl.
20. Kazakcran Pecnny0/iMKachbIHBIH aKNAPATTHIK KAYINCi3AiK 3aHHAMAChI
- «AKMmapaTThl KOpFay Typajibl» 3aH: AKIapaTThIH KayINCI3AIriH KOpFay, aKnapaTThIK JKyHenepal
KOpray jkoHe kruOepuaOysuiiap/ sl 60 IpIpMay KOHIHJIET 3aH.
- «Kubepkayincizmik Typanel» 3aH: Kubepkayinci3fgik »KyHeciH KaJbIITaCThIpy JKOHE
aKmapaTThIK Kayinrep/i 6ackapy Typajsl 3aH.
- Mewmnekertik Oarmapiamanap: AKNApaTThIK Kayilci3[aiK cajlachlHAAFbl CTPATETUSIIBIK
MakcaTTap MeH TallChlpMajiapbl aHbBIKTAUTHIH OaFaapiiamanap.
21. DnekTpoHabIK HUPPIbIK KoaTanoa (L)
- DnekTpoHablK HHUGpabIK KoaTanOa (DLII): DnexkTpoHAbl KyKaTTapJIblH 3aHIbUIBIFBIH,
TYIHYCKAJIBUIBIFBIH, )KOHE ©3T€PMECTITIH KaMTaMachl3 €TETIH KPUNTOTpadUsIIbIK Kypal.
22, llndpaay
- [Mudpnay: Jepexrepai pykcaT €TIIMEreH KOJ KETKI3y/IeH KOpFay YIIH akKmaparThl OKY
dbopmaTbiHa alfHATABIPY MPOLIEC.
23. CumMeTpusAIbIK mudpaay
- CummMmeTtpusutbIK mngpnay: bipaei kit Kongany, AepekTepi KoaTay MEeH AeKOATay YIIiH.
24. AcuMMeTpUAIIBIK mudpJiay
- AcummeTpusuTbIK mudpaay: Exi Typii KinT (ambIK kKoHE KeKe) KoJlJaHy, aKnapaTTbl KOpray
KOHE ayTeHTU(UKaIMsIIAY YIIiH.

41



9-TAKBIPBIII .AHTEPHET-TEXHOJIOT USJIAP.
9.1 HTepHeTTiH Heri3ri yreiMaapbl. OM0edan pecypcrap MIeHTH(PUKATOPDI
(URI), oHBIH TaFaiibIHAAJYbI MEH Kypamaac 0eJjikrepi
NuTepHer — OYKUT oJeMIeri KOMIBIOTEpIEp MeH kemuiepai Oip-OipiMeH
OalimaHBICTRIpYFa MYMKIHAIK OepeTiH ayKbIMAbl >Keli. VHTEepHEeTTIH Herisri
YFBIM/IapbIHA MBIHAJIAP KATa]Ibl:
- IP agpecc: OpbOip xenmK KYpbUIFBIHBIH YHUKaIAbl UACHTU(GUKATOPBL. by
CaHJIap MEH HYKTeJep/ieH TypaThiH (MbIicaiibl, 192.168.0.1) koMOuHarusi.
- Jomennik aray: [P agpectiH anmamra apHaifaH HbICaHbl  (MBICAJIBI,
www.example.com).
- HTTP (Hypertext Transfer Protocol): Be6-Opay3epiep MeH cepBepiiep apachiHaa
aKrmapar ajaMacyAbl KaMTaMachl3 €TETIH XaTTaMa.

oMOeOan pecypcrap uaeHtudukaropel (URI) — wunHTEpHETTETr1 pecypcTapiabl
uAeHTUUKALMSA €Ty YIIIH KosjaHbulaTblH ctaHgapT. URI ekl Herisri TypaeH
TYpaJibl:

1. URL (Uniform Resource Locator): Pecypc opHaiiackan epi (MbICaJbI,
http://www.example.com).

2. URN (Uniform Resource Name): PecypcTblH yHUKaIIbl HACHTH(PUKATOPHI,
Oipak OHbIH (PM3HKAJIBIK OPHATACYbIH KOPCETIICH/II.

URI kypamaac Gedtikrepi:

- [IpoTtokoun: Pecypcka ko sxeTkizy Taciii (Mmbicasl, http, https, ftp).

- Xocrt: CepBepiH qoMeH ik aThl HeMece [P agpeci.

- [lopt (OarwiTTay): XKemni Kp3merTepine KaToicThl (9aeTTe 80 — HTTP ymmin, 443
— HTTPS yin).

- [Iyte: PecypcThiH pusukanbik OpHBI (MaiMETTep Oa3achIiHAarbI (aiin).

- Cypay mnapametpiepi: Pecypcka KaThICThI KOCBIMINIA akmapar (MbICabl,
?key=value).

#9.2 DNS kbiMeti. Be0-texnosorusuiap: HTTP, DHTML, CSS :koue
JavaScript

DNS (Domain Name System) — nomennik araynapsl [P anpecrepre aitHamapipy
YIIIH KOJIJAHBUIATHIH KeNIiK Kbi3MeT. DNS kiueHT cepBepiMeH OaiisiaHbIcaibl,
CYpaHbIC Ki0epei, )KoHe cepBep TOMEHIIK aTtay/bl (MbIcalibl, Www.example.com)
IP ampecke (mbicanbi, 192.168.1.1) adiHanasipaasl. DNS >xyiieciHiH KYpPBUIBIMBI
UEPAPXUSIIBIK: JIOMEHJEP, TMOJIOMEHICP >KOHE OpTYpPJi TaHbIMAl KEHEWUTIMIEp
(MbICabL, .cOm, .0rg, .net).

Be6-texHonorusiap:

- HTTP (Hypertext Transfer Protocol): Be6-cepBep men knueHT (siFHH, Opay3ep)
apaceiHza Jnepektepai Oepyre apuanran xatrama. HTTP apkeutel  kiameHT
cepBepaeH BeO-Oerrepal anmansl. HTTPS — mmudpnanran Bepcuschbl, Kayirnci3
OalllaHbIC YIIIIH MMai1aIaHbLIa k.

- DHTML (Dynamic HTML): HTML, CSS xone JavaScript KOMOHWHAIHSACHI,
WHTEPAKTUBTI JKOHE JWHAMHKAJBIK BeO-OETTEp jkacayra MYMKIHAIK Oepel.
DHTML anumanus, mapakThlH CTWIIH ©3repTy, OJIEeMEHTTEpAl KO3Frally
(GyHKUMSIIapBIH KY3€re achlpyFa KOMEKTECe 1.
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- CSS (Cascading Style Sheets): HTML sneMeHTTepiHIH CTUJIIH KOPCETY YILUiH
KOJIJaHBUTATBIH CTWIBIIK TUI. CSS BeO-OeTTep/iiH KOpIHICIH, OpHAJACYbIH, TYCIH
JKOHE MIpUTIH peTTeyre 0oJabl.
- JavaScript: Be6-0eTTep/ii MHTEPaKTUBTI €Ty YIIIH Ka)XXeTTi Oarnapiamainay Tiil.
JavaScript kIueHT >KarblHAAQ OpbIHIANaAbl, Oyl BeO-calTTapaa aHuUMAaIus,
naijananynibl MHTEPaKTUBTLUIIN, opManapabl Tekcepy xoHe AJAX cypaynapbiH
OpBIH/IAY YILIH KOJAaHbLIAIbI.
9.3 DuexkTpoHABIK nmowmra. XadapiaamansiH ¢opmatsl, SMTP, POP3, IMAP
XarraMaJiapbl
DnekTpoHAbIK TomTa (e-mail) — xabapiamanapabl 3JICKTPOHABIK TYPAC aaMacy
KbI3METI. DIEKTPOHJBIK MOIITa >KyHeciHae xabapjama MOTiHI, TaKbIPHIOBI >KOHE
alylibl MEH >KOHENTYILIIHIH AJIEKTPOHIBIK MomTa ajapeci Oonaabl. Xabapiama
dbopmarsl:
- HEADER: Xa0apnamMaHbIH aKnapaTThIK 06J1iMi, KeJlecl dJIEMEHTTEP 11 KaMTH/IbI:

- From: xaGapiamaHsbl sxi0epreH azpec.

- To: xabapnamaHsbI ajnFaH aJipec.

- Subject: XaTTBIH KbICKAIIa TAKBIPHIOKI.

- Date: Xa6apnama xi106epuireH yaKpbiT.
- BODY: Xa0apiamaHblH HEri3r1 MOTiHI.
SMTP (Simple Mail Transfer Protocol): DiekTpoHIbIK momTa xadapiaamMaiapbiH
XKi0epy YUIIH KoyijaHbliaThiH xattama. SMTP  cepepiiept xabapiamanapabl
YKOHETYIl XKoHE oJiapAbl KaObuiaaynbl KamTamachkid eteai. SMTP mpoTokosnsl
HETI31HeH 3JIEKTPOHJBIK TOIMITAHBI KOHENITY YIIiH KOJAAHBIIATBIH KYPBUTBIMIIBIK
xaTTama.
POP3 (Post Office Protocol version 3): DNeKTpOHIBIK MOIITaHBI CEpPBEPACH
KIMEHTKEe ajdy YIIH kacajraH xarrama. POP3  momra  KIueHTTEpl
xabapnamanap/ipl CepBEpPACH ajblll, OJIApAbl JIOKAJIIAbl KYPBUIFBIA CAKTaNIbI.
bynan ketiiH, ofieTTe, cepBeperi xabapiamanap >KOHbLIAbI.

IMAP (Internet Message Access Protocol): POP3-ke kaparanma, IMAP cepsepae
xabapnamanap/pl CakTayfa »oHE OJIapAbl TYPJl KYpbUIFbUIApJAH TalgaiaHy
MyMKiHairine pykcar oepeai. IMAP apkpinel maiigaiiaHymipl XaTTapMeH cepBep
JKarblHAaH KYMBIC ICTEH amanbl, IEMEK, cepBep TeK xabapiamanapbl CaKTauThIH
OpBIH OOJIBITI TaOBLTAIBI.

KopbITbIHABI

HuTepHeT-TeXHONOTHUIAp Ka3ipri CaHABIK OJEMHIH HeETi31 OOoibin TaObLIaabl.
oMbOeban pecypcrap uaentuduxatopiapsl (URI) wmHTEpHETTETT pecypcrapiabl
ta0yra MYMKIHOIK Oepeni, am DNS kei3meti nomenuaepai I[P ampecrepre
allHaNbIpy apKbUIbl >KETiHIH (QYHKIMOHAIJBIFBIH KaMTamachl3 eTendl. Bel-
TEXHOJIOTHSJIAp, COHJAW-aK »>JEKTPOHMABIK IIOIITa XaTTaMmallapbl SJCKTPOHJIBIK
KOMMYHUKAIUSUTAPbIH HET131H KaJIbINTACThIpabl. OChl TEXHOJOTHUSIIAPABI KAKCHI
MEHrepy 3aMaHayd MOIIMETTePMEH ajiMacy MEH akKIapaTka KOJDKETIMIUTIKTI
TUIMJI1 )KY3€re achlpyFa MYMKIHJIIK Oepei.
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bakbliay cypakrapsl :

. IP ampectiH Heri3ri GYyHKIUACH KaHaai?

. DNS xp13meTtiHiH pesi Heae?

. URI men URL apaceiagarbl albIpMaIibUIGIKThI TYCIHIPIHI3.

. HTTP xone HTTPS xarTamanapsIHbIH apacbiHarbl 0aCThl albIpMaIIbUIBIK HE?
. CSS (Cascading Style Sheets) Be6-0eTTiH cTUJIiH Kajlail e3repre/?

. DHTML — Gy He x0HE OHBI KaHAal MaKcaTTa KOJaaHa bl?

. SMTP xarramacsl He YIIiH Maijananbuiaab?

. POP3 xone IMAP xaTTamanapblHbIH apachlHIarbl HET13T1 allblpMallIbUIBIKTap
KaH1ai?

9. JavaScript-Tig BeO-OeTTepae KaHak peii 6ap?

10. DnexTpoHIBIK MOIITA XadapiaMaChIHbIH KYPBUIBIMBIH/IA KAH/Iall HET13T1
ajeMeHTTep Oap?

0O DN W —

JIabopoTOPUAIIBIK TAKBIPBINITAP:

CepBepnen nepekrep any.Web koceimimanapna rpadukanblk wHTEphEHcTep I
xobamay. Cruapaepni kypy. WordPress, Joomla caiit koHTeHTIH Oacekapy
KyienepiMeH xymbIc. Photoshop ken (QyHKunmoHanael rpagukanblK peaakTopbl
MeH CSS Oenriney Tl KOMETIMEH CAaWTTBhIH AU3aiiHbIH Kypy.CailT KYMBICHI YILIH
anJplH ana Kypsiiran MySQL aepekrep KOpbIH KOJAaHY.

CTyaeHTTiH 03IHAIK )KYMBICTAPbIHBIH TAKBIPBINTAPHI :

MamannbeiKk nipoduiii GoMbIHIIIA MHTEPHETTEH aKmaparTap i31ey, 1epeKTepai
OHJICY MCH CaKTayFa apHajFaH OYWITTHIK KbI3METTEP/I1 KoJIJIaHy.1-Ke3eH.

TakbIpbINTHI KAMTHTBIH CO3/IiK
1. UuTepHer
- Murepuer: bykin omemueri KoMmmbploTepiiep MeH xeminepnai Oip-OipiMeH OaiiyaHbICTBIpyFa
MYMKIH/IK O€peTiH ayKbIMIbI HKeJll.
2. 1P aapec
- [P appec: OpOip xenisiik KYpbUIFbIHBIH YHUKAJIbl HACHTU(PUKATOPHI, CAaHAap MEH HYKTEIEepAeH
Typanasl (Mbicanbl, 192.168.0.1).
3. Jomenaik aray
- Homennik atay: IP agpeciHiH agaMfa apHajIFaH HbICaHbI (MBICAIbl, WWW.example.com).
4. HTTP (Hypertext Transfer Protocol)
- HTTP: Be06-Opaysepiep MeH cepBepiiep apachblHAa aklapar ajiMacylbl KaMTaMachl3 €TeTiH
xarrama.
5. Ombeban pecypcerap naentudguxaropsl (URI)
- URI: UnTepHeTTeri pecypcrapabl MASHTU(UKAIUS €Ty YIITH KOJITaHbUIAThIH CTaHIaPT.
-URL (Uniform Resource Locator): Pecypc opHamackaH xepiH KepceTeni (MbICalbI,
http://www.example.com).
- URN (Uniform Resource Name): PecypcTbiH yHUKanab! HIeHTH(PUKATOPBI, OipaK (hU3HKAIIBIK
OpHAaJIaCYyBIH KOPCETIEH/I].
6. URI kypamaac 6eJtikTepi
-IIpoTokomn: Pecypcka kot xeTki3y Tocumi (Mbicaisl, http, https, ftp).
- Xocrt: CepBepaiH fomMeH ik atel Hemece IP aapeci.
- [Topt: XKeninik kpi3mertepre KatbicThl (ogeTTe 80 — HTTP ymrin, 443 — HTTPS ymrin).
-Ilytb: PecypcThbiH (hrU3HMKAIBIK OPHBIL.
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- Cypay napameTpiepi: Pecypcka KaTelcThl KOChIMIIIA aknapat (Meicaisl, ?key=value).
7. DNS (Domain Name System)
- DNS: Jlomenzik araynaps! [P agpecke aifHanasIpy YIIiH KOJIAHBIIATHIH KETUTIK KbI3MET.
8. DHTML (Dynamic HTML)
- HTML: HTML, CSS sxone JavaScript KoMOWHAIUACHI, UHTEPAKTHUBTI JKOHE TMHAMUKAJBIK BEO-
OeTTep Kacayra MyMKIHIIK Oepei.
9. CSS (Cascading Style Sheets)
- CSS: HTML »neMeHTTEpiHIH CTWJIIH KOpCETy YIIiH KOJJIaHBLIATBIH CTHJIBJIIK TUI, BEO-
OeTTep/IiH KOpiHiCiH, OpHATACYBIH, TYCIH KOHE MPHU(TIH peTTeyre MYMKIHIIIK Oepei.
10. JavaScript
- avaScript: Be6-0erTepi HHTEPaKTHBTI €Ty YIIiH KaXXeTTi Oaraapiamanay Tii.
11. DaexkTpoHabIK momTa (e-mail)
- DNEeKTPOHIBIK MoInTa: XabapiaManap bl JIEKTPOHIBIK TYPAE aliMacy KbI3METI.
12. Xa6apaamanbiH opmMaThl
- HEADER: XabapnamaHbIH aKmapaTThIK 061iMi, KeJleci 2IeMEHTTeP i KaMTH/IbL:
-From: Xa6apiamansl xibepreH aapec.
- To: XabapiamaHsl aifaH ajpec.
- Subject: XaTThIH KbICKAIIA TAKBIPHIOKL.
- Date: Xabapiama >xi0epijreH yakpir.
- BODY: XabapnamaHbIH HET13I1 MOTIHI.
13. SMTP (Simple Mail Transfer Protocol)
- SMTP: DnexkTpoHIbIK moIITa xabapiaMaaapbiH Ki0epy YIIiH KOJAaHbUIATHIH XaTTama.
14. POP3 (Post Office Protocol version 3)
- POP3: DnexTpoHABIK TMOIITAaHBl CEPBEPJCH KIWUEHTKE aly YIIiH JKacaJfaH XarTama,
xabapiamanappl JIOKaJIbl KYPhUIFbIIa CAKTal bl
15. IMAP (Internet Message Access Protocol)
- IMAP: CepBepae xabapnamanap/ bl cakTayFa »oHe oJlapbl TYpJli KYpbUIFbUIap/IaH Maiaanany
MYMKIHJIITIHE pyKcaT OepeTiH xarTrama.
16. HTTPS
- HTTPS: HTTP xarramacelHblH IU(pIaHFaH BEpCUsCHl, Kayilci3 OainaHblc  yIIiH
a1 IaHbLTAIbI.
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10-TAKBIPBIIIL. ByaTThI 5%K9HEe MOOWIBAI TEXHOJIOTUSAIAP
10.1 Jara opraabikrap. Kasipri uH@pakypbuIbIM IemiMAepiHiH JaMy
Ypaicrepi
Jlata opTanblKk — akKMapaTThIK >KyHelep MeH cepBepiiepAl OpHAaaCThIpYyFa,
Oackapyra, caKkTay MEH OHJIeyre apHajFaH apHailbl xaO/bIKTaaFad rumapar. [lata
OpTaJIBIKTAPIbIH HETI3r1 MaKcaThl — MOJIMETTEp/Al KOpFay, JKelell OHJACY MKoHe
OJIapJIbl KayIICi3 caKTay.
Kaszipri nHQpaKypbpUIbIM HICIIIMAEPIHIH JaMy YPIICTEPi:
- ABtomatmzanusi: Jlata oOpTambIKTapAbIH JKYMBICBIH  aBTOMaTH3aIUsIIAY
mporecTepAl JKeHUTIETE 1, pecypcTap sl THIM/II TTalijaaHyFa MYMKIHIIK Oeperi.
- Oueprusi TUIMAUNT: OHEPrUsSHBl YHEMJEY, KaiWTa eHJey, >KaHapThUIATHIH
AHEPrus Ke3/epiH NaijaiaHy MaHbI3/lbl CUIIaTTapFa allHaIyaa.
- T'mOpunri xoHe MyNbTHU-00JIayHBle MenriMaep: biz OyITThl mIemniMiaepai
KOMOUWHAIMAAaFbl TMaiiaganyibl (OKeKe HeJIeHY J>KOHE KOFaMJIbIK OYJIT) Kepi
OTBIPMBI3.
- Buptyanuzauus: CepBepiep[iiH pecypcTapblH THIMJII TaijaiaHy, KyaTThl
HBIFAWTy, JKOHE MAacCIITAaOTANyIMIBUIBIKTBI JKaKcapTy YIIH BUPTYyalu3aIius
TEXHOJIOTUSCHIHBIH Mai1aTaHbUTYhI.
- Kubepxkayincizaik: [lata opTranbIKTapablH Kayirnci3airid apTThIpy YIIiH 3aMaHayH
KOpFay Iapajnapsl, mudpiaay, MOHUTOPUHT, >KOHE HWHIIMJEHTTEpre skayar Oepy
MEXaHHU3M/IEP1 EHT13UTy/Ie.
10.2 ByaTThl ecenteyiep Karuaarrapbl. Bupryangay Texnosorusicbl. ByarTel
Web-kb13meri
bynrter ecenteynep (Cloud Computing) — xeai apKbpUIbl  pecypcTapiabl
(cepBepiiep, cakray, OarmapiiamMaiblK KaMTamachl3 €Ty) Cypay MEH Maijajiany
NpUHLUII. Byammol Kbizmemmepoi He2izel yul kamezopusea 6enyee 601a0bl:
- laaS (Infrastructure as a Service): HWubpakypblibiM KbI3METI, MYHJA
naiiianaHyuibliap CepBEepiepMEH, JKEIUIEPMEH, JKOHE CcaKTay KyHenepiMeH
KYMBIC 1CTEH/II.
- PaaS (Platform as a Service): [lnardopma Kbpi3MeTi, MyHAA d3ipJeyIiiiep,
OarmapiiaMaHbl TECTUIEY MEH ICKe KOCY YIINH KaxeTTi TuiatdopMaiapisl
naijgangada ajgaabl.
- SaasS (Software as a Service): barmapiaManbsik KaMTaMachl3 €Ty KbI3METI, MYHIa
naiiagaHyibiap TOTOBBIM  OarmapiaMaliblK — ©HIMII ~ MHTEPHET  apKbUIbI
naijanaHyra MYMKIHJIK ajajbl.
Bupmyanuzayus — (U3MKaNIBIK cepBepiepli JOTHKAIBIK Typae Oeny, sFHU
OipHemie BUPTyalabl cepBepiiepAl Oip (UBUKAIBIK CepBEpAC KYMBIC ICTETYl
KaMTamachl3 erefl. Bupryanuzanus pecypcrapAbl THIMAL NaiialiaHyFa, ©TKIZY
KAOLIETTUIINH apTThIpYFa, *oHE Olp yakbITTa >KoOajapbl AaMbITyFa MYMKIHAIK
oepeni.
Bynrter Web-kb13MeTi — WHTEpHET apKbUIbI CEPBUCTEPl KaMTaMachl3 eTy. byran
API, BeG-kochIMIIaap MEH CepBUC-TIpOTpamMMaliapibl JKaTKbI3yFa OO0Jajbl.
ByntrTter  BeG-KbI3METTEpl KOMTEreH KOJJaHyIIbUIapFa pecypcTapibl KOFaphbl
Topexene MacimrabTayra MYMKIHIIK Oepei.
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10.3 MoOuabai  TeXHOJIOTMSAJIAPAbIH Herisri  TepMUHAEpPI  MeH
TY’KbIPbIMIaMAaJIapbl

MoOunpai  TEXHOJOTHsUIAp — MOOWJIBIlI  KYpBUIFBUIApAL  (cMapTdoHaap,
IUTAHIIETTep) Maiianany apKbUIbl aKMapaTThl KWHAY, CaKTay, OHJACY *oHE OHai
anmacy. Heri3ri Tepmunep:

- Mobwipai kockimmia: CmapTdoHIap MEH IUIAHIIETTEP]IC >KYMBIC 1CTEUTIH
OarqapiiaMalblK KaMTaMachl3 eTy.

- OnepanusuiblK Kyie: MoOWIbII KYPBUIFBUIAPABI OacKapaThlH OaraapiaMaiibiK
KaMTamachI3 eTy (Mbicanbl, Android, i0S).

- GPS (Global Positioning System): I'eomokamnust KbI3MeTi, KYPBUIFBIHBIH OPHBIH
aHBIKTayFa MYMKIHJIK Oepe/i.

- NFC (Near Field Communication): Kypbslirbliap apacbiHia AEpeKTep/l KbICKa
KAIIIBIKTHIKTA aJIMacy YIIIiH Mai aJaHbUIaThIH TEXHOIOTHSI.

10.4 MooOnabai kpi3MerTep. MoOW/Ib/II TEXHOJIOTUIIAP CTAHAAPTTAPDI
MoOuibai KbI3METTEp — MOOMJIBAI KYPBUIFBUIAP apKbUIBI KOJ KETIMJ1 9pTYpIIi
KbI3METTep MeH (yHKiuoHanaap. Onapra MbIHAJIAP JKATaIbI:

- MoOunbpai OankuHr: KapXbUIbIK —omnepanusiapabl MOOWIbIlI KYPBUIFbLIAP
apKbUIBI Oackapy.

- MoOunpai cateinl amyiap: OJIEKTPOHIBI CayAaHbl MOOWJIBAI KOCHIMIIAJap
apKBUIbI JKYPIi3y.

- MoOwibl 9JI€YMETTIK JKeNuiep: OJIEYMETTIK MeIUaHbl MOOMIIbA1 KYPbUIFbLIAP
apKbLIbI TAIAIaHY.

- T'eonmokamusi: MoOunpal  KOChIMIIANAp MaljalaHylIbUIApAbIH — OpHajacy
MOJIIMETTEPIH HETI31HJE KbI3SMETTEP YCBIHBIN, ©31HE >KayanThl (PYHKUUSIAPIbI
OpBIHAANBI.

MoOuibl TEXHOJOTUSTIAP CTaHIapTTaphl:

- 3G/4G/5G:  Mobunpal kel CTaHAAPTTapbl, MOJIMETTEpHl  alMacy
KbUITAMIBIFBIHBIH, JKOFApBIJIAybIH JKOHE OalIaHbBIC CEHIMIUITIH KaMTaMachl3
eTel.

- Bluetooth: Kpicka KalbIKTBIKTa KYPBUIFBUIAP apachlHAa ACPEKTEPi KOCY YIIiH
CTaHAapT.

- Wi-Fi (Wireless Fidelity): Xemire cbIMCBI3 KOCBIITY CTaHAAPTTaphl, HHTEPHETKE
MYMKIHIIKTEp Oepei.

- HTMLS: MoOGunbpal BeO-KOCHIMINANAPAbI AAaMBITY YIIIH KOJIIAHBLUIATHIH BeO-
CTaHJapT.

KopbIThIHABI

ByITThI 5)k0HE MOOMIIB/II TEXHOJIOTHSIIIAP 3aMaHayH aKMapaTThIK KOFaMHBIH
MaHBI3/Ibl ACTIEKTIEP1 OOJIBITI TAOBLIAIB. BYITTHI ecenTeyep aoame-a971
pecypcTrapabl OackapyFa apHaJIFaH jkKaHa MEenMIep i, al MOOUIIbII
TEXHOJIOTHIIAp aJlaMapra Ke3 KeJTreH Kepie KoHEe YaKbITTa aKnapaTka Kool
KETKI3y MYMKIHAIrH 6epeni. Ka3ipri 3aManfbl bIHFAHIbI KbI3METTEp MEH
CTaHJapTTap MaiiJaiaHyIIbUIapAblH ©MIpiH )KEHUIAETYTe XKoHe Onu3Hec-
IPOLECTEPIH THIMALTITIH apTThIPyFa KOMEKTECE/I].
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bakpbliay cypakrapsbl :

1. laTa opTaibIKTapbIHBIH HET13T1 (YHKIMSUIAPHl KaHAa?

2. ABTOMAaTHU3aIUSHBIH 1aTa OPTAJBIKTAPBIHIAFbI dKYMBIC MTPOIIECIHE dcepl
KaH/ai?

3.DHeprus TUIMAUIINIHE KOJI KETKI3Y/IIH KaH1an oictepi 6ap?

4. I'uOpuaTi %KoHE MYJIbTH-00IaUHbIC MIEHTIMIEPIH apTHIKIIBUIBIKTaphl MCH
KEeMIIUTIKTEp1 Hepe?

5. IaaS, PaaS xone SaaS KpI3MeTTEp1 apachIHIaFbl allbIPMAIIBUTBIKTAP,IbI
TYCIHAIPIHI3.

6. BupTyanu3aiusHbeIH 1aTa OpTaIbIKTAPBIHIAFEI POl Hefe?

7. MoOunb1 KochIMILIATIapAbIH IaMybIH/Ia KaHaail Heri3ri TpeHarepi oap?

8. GPS xone NFC TexHonorusnapblHbIH MOOUIIB1 KBI3METTEPAET1 KOJJaHbLTYbIH
KaJlail TyciHaipyre 60ab1?

9. 3G, 4G, 5G cranmapTTapbIHbIH apachIHAaFbl 0ACTHI allbIpMAIIBUIBIKTAP HElle?
10. MoOumbai 6aHKUHT 3KOHE MOOWIIB/II CAThIN aTyJIap/IbIH KayincCi3airine
KATBICTHI KaH/al mapanap KOJIJAaHbLUTYbl MYMKIH?

JIaGopoTOpHSIIBIK TAKBIPBINTAP:
Google Docs xone Microsoft Office Web Apps OYJITTBI CEpBUCTEPIMEH TAHBICY .

ByaTTBI CepBUCTEpIMEH KYMBIC ICTEY YIIIH aKKayHTTap bl Kypy. Daiingap bt
CaKTayMEH, OpTaK KOJDKETIMIUTIKIICH )KOHE OHI€YMEH OallIaHbICThI JKYMBIC
peXUMJIEpIH YHpeHy. AKmapaTka KoJl KEeTKi3y YIIH MOOHIIBII TEXHOJOTHUsIIAp
naiinanany. GPS maBuraropmapel. GSM curHanu3anusChI.

CTyaeHTTIiH 031HAIK JKYMBbICTAPbIHBIH TAKbIPBINTAPHI &
MamanapiKk npoduiti OoMbIHIIA HHTEPHETTEH aKknaparTap 137ey, AepeKTepai
OHJICY MEH CaKTay¥a apHaJFaH OYJITTHIK KbI3METTEP/Il KOJ1aHy. | -Ke3eH.

TakpIpbINTHI KAMTHTBIH CO3/IiK

1. lata opTanbIk

- Jlata opTanblK: AKDapaTThIK Kyilerep MeH cepBepiieplil OpHalacThlpyFa, OacKapyra, cakray
KOHE OHJIeYT'e apHaJIFaH apHaiibl ka0 bIKTaIFaH FUMapar.

2. ABTomMaTu3anus

- ABtomatmzanus: Jlata OpTaNBIKTapAbIH KYMBICBIH >KEHUIAETETIH, MpouecTepai THIMII
Oackapyra MyMKIHJIIK OepeTiH xyhenep.

3. DHeprus THiMaiTiri

- DHeprusi THIMIUIIT: OHEPrusiHbl YHEMJIey, KaillTa eHJey >KoHE >KaHAPTBhUIATBIH SHEprus
KO3/IepiH Maianany.

4. 'nOpuaTi :k9He MyJIbTH-00/1a4HbIE HIELiM/Iep

- I'ubpunari memimaep: JKeke ueneny xoHe KOFaMABIK OYJITTHI pecypcTapAblH KOMOMHALUSACHI,
MAJIIMETTEP MEH KOChIMILIATap bl Oackapy YIIiH.

5. Bupryanusanus

- Bupryanuzanusi: ®u3uKalbK cepBepiiepi JIOTHKAIBIK Typae Oeny, OipHEIIe BUPTYyasIbl
cepBepiepi Oip Gpu3MKanIbIK cepBepe )KYMBIC ICTETY.

6. Ku6epkayincizaik
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- Kubepkayinciznik: Jlata opTadbIKTapAblH KayilCi3AiriH apTTHIpY YIUIH 3aMaHayd KOpFay
HIapanapblH €Hri3y.

7. Byartsl ecenteysiep (Cloud Computing)

- bynttel ecenteynep: XKemninik pecypctapibl (cepBepiiep, cakTay, OaraapiaMaliblK KaMTaMachi3
€Ty) cypay MeH NaiiajJany IpHHIIUIIL.

8. 1aaS (Infrastructure as a Service)

- laaS: Mu}pakyppuibiM KbI3METI, NaiianaHymbliap cepBepiep MEH cakray XyienepiMeH
JKYMBIC 1CTEH 1.

9. PaaS (Platform as a Service)

- PaaS: Ilnardopma KpI3MeTi, o3ipieymiijep OarmapiamMaHbl TECTUIEY MEH iCKe KOCy YIIiH
apHaiFaH at@opManapsl naiaananabl.

10. SaaS (Software as a Service)

- SaaS: barnmapinamainblK KamMTaMmachl3 €Ty KbI3METi, MaiilajaHymibliap MHTEPHETTEY apKbLIbI
OarapyIamMalIbIK OHIMIESP Il ITai1aaHabl.

11. Bupryanuszauus

- Bupryanuzanus: OusukaiblK cepBepiepl JIOTUKAIBIK Typae Oeny, pecypcTapibl THIMAL
naiiiananyra MyMKiHAIK OepeTiH mporecc.

12. byartsl Web-KbI3meTi

- bynrter Web-kp3meri: MHTepHET apKpUibl cepBHCTEpAi KamTamachki3 ery; Oyn API, BeO-
KOCBIMIIIAJIAP MEH CEPBUC-TIPOTrpamMmMaliapibl KAMTH/IbI.

13. Moonabai TexHoaorusijiap

- MoOunpai TexHoJorusuiap: MoOWIbII KYpbUIFBLIApAbl TMalJallaHbIl aKmapaTThl KHHAY,
cakTay, oHJIey KOHE aMacy.

14. MoOuabai KocbIMIIA

- MoOunbai KoceiMma: CmaprdoHaap MeH IUTaHIIETTEp]e >KYMbIC ICTEUTIH Oardapiamaliblk
KaMTaMachl3 eTy.

15. OnepauusJbIK xKyie

- OnepanusuiblK Kyiie: MoOMIIBA1 KYpbUIFBLIAP/Ibl OacKapaThiH OaFapiaaMaliblK KAMTaMachl3 eTy
(mbIcainbl, Android, 10S).

16. GPS (Global Positioning System)

- GPS: T'eonoxanus KpI3MET1, KYPBbUIFbIHBIH OPHBIH aHBIKTayFa MYMKIHJIIK Oepeil.

17. NFC (Near Field Communication)

- NFC: Kypsinrbiap apacbiaa JepeKkTep/il KbICKa KAIIBIKTHIKTA aMacy YIIIH Mai1agaHbuIaThIH
TEXHOJIOTUSI.

18. Mo0Ounibai Kbi3mMeTTep

- Mob6wibai Kpi3MerTep: MoOUIbAI KYPBUIFBUIAD APKBUIBI KOJ JKETIMJI OpTYpJl KbI3METTEp
(OaHKMHT, caThIN ajly, QJIEYMETTIK JKeJiiep).

19. Moonabai 6aHKMHT

- Mo6unbai 6ankuHT: KapKbUIbIK onepanusiapasl MOOWIIBII KYPBUTFBUIAP apKbUTbI 0acKapy.

20. MoOuabai caTsin agdyJiap

- Mo6uibai cathlim anyiap: IJIEKTPOH/IBI caylaHbl MOOMIIB/II KOCBIMIIIAJIAp apKbUIBI XKYPTi3y.

21. I'eosiokanust

- T'eonokamus: MoOwipal KOChIMIIANap MaiadaHylIbUIAPABIH OpHAlIacy MAJIIMETTEpiH
HET131H/1€ KbI3METTEp YCBIHBIIN, ©31HE KayanThl () yHKIUIAPIbl OPBIHIANTIBI.

22. MoOuIbi TeXHOJIOTHSIIIAP CTAHAAPTTAPBI

- 3G/4G/5G: MoOunbai Kenmi CTaHAapTTapbl, MANIMETTEpHl alMacy >KbUIAAMIBIFBIH >KOHE
OainaHbIC CEHIMIUIITIH KAMTaMackI3 €TEIl.

23. Bluetooth

- Bluetooth: Kpicka KalbIKTBIKTa KYPBUIFBLIAP apacklHIa JEPEKTEPAl KOCY YIIiH CTaHaapT.

24. Wi-Fi (Wireless Fidelity)

- Wi-Fi: CeIMCBI3 ketire KoChblly CTaHIapTTaphl, HHTEPHETKE KOJI )KETKI3Y/Ii KaMTaMachl3 €TeIi.
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11-TAKBIPBIII. MyabTUMEIUSJIBIK TEXHOJIOTUAJIAP.

11.1 Morinaik, ayauo, OeiiHe :xkoHe TrpaduUKAIBIK AKNAPATTHI CAHABIK
(¢opmaTTa YCHIHY

MynbTUMEIUSIIBIK TEXHOJIOTHSUIAp— aKMapaTThl TEKCT, ayauo, OelHe MKoHe
rpadukanslk GopMarTa KMHAY, OHJEY JKOHE KOpCETy odjicTepi. OpOip akmapar
TYPIHIH 631HA1K CaHbIK opMaThl Oap:

- Morinaik akmapat: Motin xa3zy ymriH ASCII, UTF-8, Unicode cuskrbl
KOAMPOBKAJapJpl TaiiajgaHy apKbUIbl CaHABIK (opmarka alHamanel. OpoOip
CHMBOIJIFa, OpiIKe KeKe Ko Oepiiaei.

- Ayouo axnapam: Aynuo CUTHaNAap aHAIOTTHIK ¢opmana Oomaapl, Oipak
mudpaslk popmatka (meicanibi, MP3, WAV, AAC) aliHanablpraH Ke3ie oI
JIUCKPETTI CaHJap TYPIHJE YChIHbUIAABI. AyIHO KOJIEK TEXHOJOTHUSIAPhI (MBICAIIHI,
MP3) daitnbiH KeaeMiH a3alThII, CallachlH CaKTayFa MYMKIHJIIK Oepel.

- beiine axnapam: beilHe akmapar KaapJiiap KUBIHTBIFBIHAH Typaabl. beitHe
¢aiinmap (meicanbl, MP4, AVI, MOV) BugeocurHainpl CaHIbIK (hopmMaTTa Kepcery
YIIIH KOJEK TexHojorusmapbiH (Mbicanbl, H.264, H.265) xonnmananel. beline
KOJIEKCaIMsIIIay HOTHKECIHAE (PailyiIbIH KeJieMi KiIIpein, carnachl >KOFrapblLIaiibl.
- I'paguxanvix aknapam: I'paduxa canaeik popmarra pacropislk (JPEG, PNG,
BMP) nemece BekTopawik (SVG, Al) TypiHae YCHIHBUTYBI MYMKIH. PacTopibik
rpaguka THUKCETBACPACH Kypajca, BEKTOPJIBIK TIpaduka MaTEeMaTHKAIBIK
dbopmynanap  OolbIHIIA  CHNATTANaabl, OWI MacmTabTaraHJa  canaHbIH
YKOFaJIMayblH KAMTaMachI3 €TEIl.

11.2 Axknmaparrsl ChIfy YUIiH 0a3aJbIK TexHoJorusuiap. Bupryanabl dJemai
3D yCbIHY *KOHe aHUMALMS

Axnapammel colzy— QaingapablH KeJeMiH a3aiTy VIIiH KOJJIAHBLIATBIH OJIiC.
ChIry TeXHUKaJIaphl €K1 HET13T1 TUIIKE OOIHEeI]:

- Busncwiz cwiey: Jlexkonray kesiHje OacTankbl JEPEKTEPAIH TOJIBIKTHIKTHIFBIH
cakraisl (Mbicainbl, ZIP, PNG).

- 3uanodel ceizy: MomiMeTTepiH KehOip OONKTEpiH KOs/Ibl, HOTIKECIHIE cara
TemMeHeyl MyMKiH (Mbicansl, MP3, JPEG).

3D ychiHY BHpPTyalabl oJeMieple OOBEKTIIEp MEH OpTa ACTaIbIapbIH VI
enmeMli TpapuKkaMeH KepceTy YIIiH Koimanbliaapl. 3D rpadukama eki Herisri
MOJIEIBALY TYp1 Oap:

- Ilomuronanael  momenbaey:  OObekTiaepaiH  GopMacklH  MOJHUTOHJIAP
(kemOypHBIIITAP) aPKBUIBI KYPaCTHIPY.

- Cyperrey Momenbaepi: "Yir enmemal 0errep” TypiHAE KYpAETi T€OMETPHUSIIBIK
dbopmanapasl xacay.

Anumayusa — Ko3ranMaiel OeiHe jxkacay mpolecci. AHUMaIMsAa Kaapabl (Kaapap
apachl) )10epy apKpUIbl KayiaraH 3 ¢ekTiHi (MbIcajibl, KO3Falbic, alHAIBIPY)

KaJIBINITACTHIPY. AHUMAIUSHBIH YIII HET13T1 CTHUIIL:

- J[ocmypai anumayus: OpoO1p Kaapasl KOJIMEH CypeTTey.
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- 3D anumayus: KowmmproTepiik rpadukaga yHIedmeMmal O0O0BEKTUIePIl
anumarnusiay (Maya, Blender).
- 2D anumayus: 2D rpaduxanapsia maiinanany (After Effects, Toon Boom).
11.3 MyJbTHMEAUSVIBIK KOCHIMIIAIAPABI d3ipJiey KypaJ-caiMaHIapbl
MynbTUMEeIUSIIBIK KOCBIMITANIapAbl 931pJey YIIiH 9pTypiil Kypai-caiiManaap oap:
- Mynstumenausnsik Kypangap: Adobe Creative Suite (Photoshop, Illustrator,
Premiere Pro, After Effects), GIMP, Blender, xone Unity.
- [Iporpammanay tingepi: HTMLS, CSS, JavaScript, C#, Java, Objective-C.
- Jlatabaza Oackapy »xyienepi: MySQL, MongoDB cusiktel, MyabpTUMEAHSIIBIK
aKIapaTThl CaKTay YIIH JIePEKKOPIIBI MIEHTIMIEP.
- AHuMarus xoHe Mojenbaey: Maya, Cinema 4D, SketchUp.
VYakpITTHI )KoHE pecypcTap/ibl OacKapyAbl OHTAMIaHIbIPy, HHTEPAKTUBTLIIK, KOHE
MYJBTUMEAMSIIBIK 3JIEMEHTTEPIH HMHTETpalMsChl YIIIH OChl Kypaj-caliMaHiap
naijananyuisl MHTepQEenciH xobanayra, aHUMAalUs >Kacayra, JbIOBICIIEH >KYMBIC
icTeyre, )KoHe KopHEK] 3P eKTuIepAl KaablTaCThIpyFa MYMKIHIIK Oepel.

11.4 busHec-npouecTepai }KocnapJiay »oHe CHIATTAY YIIIH MYJIbTHMeIUSIIBIK
TeXHOJIOTHSJIAPABI NaliJaIaHy, 0JIapAbl BU3YyAJIM3ALUIAY
MynpTUMEIUSIIBIK TEXHOJIOTUsIIap OW3HEC-NPOLIECTEPAl KOcCIapiay, CUIaTTay,
KOHE  BU3yalIM3alusulay  YOIH — THIMAI  Kypajagap  Oojbim  TaObLIadbL.
MynbTUMEIUSUIBIK Kypamaac 0eJiKkTep:

- Busyanuzauusa: [Ipouecrepni rpadukanblk Typae Kepcery, auarpammanap,
cxemaJiap, MHTEpPaKTUBTI KapTanap. Herisri Buzyanuzanusa Kypangapbsl: Microsoft
Visio, Lucidchart, Tableau.

- Ilpesentauusnap: busHec-ychiHBICTap, kK00amap MeH HIesIapibl BU3yaJbl
Typae kepcery yumiH PowerPoint, Prezi, Google Slides cuskThl xarnaiinapna
KOJIIaHY.

- Ayauno xoHe OeitHe Ma3MyH: bu3Hec-npe3eHTalusIap MEH TPEHUHTTEPl OTKI3Y,
BeOMHapapra KaTbICy, CEMUHApJIAp YILUIH BUAE0Iap, BeOMHapap xacay.

- UnaTepaktuBTi Kochimimamap: [Iporectepal Bu3yanuzanusiiayia WHTEPAKTUBTI
rpa@ukTep Hemece JMHAMHUKAIBIK MHTEPAKTHBTI BEO-KOCBIMINANIAD APKbLIbI
Ou3Hec-IenMaepl d3ipIey.

MynbTUMEUSIIBIK TEXHOJIOTUsIap OM3HEC-MPOLeCTepAiH THIMAUIIIH apTThIpY,
MOJIIMETTEP/IIH MEHIepylH >KaKcapTy, *oHE€ KOMMYHMKAIUSHBI XKEHIUIAETY YIIH
WHHOBAITUSIBIK MYMKIHIIKTEP/I1 YCHIHAIBI.

KopbITbIHABI

MynbTUMEIUSITBIK ~ TEXHOJIOTHSUIAp Ka3ipri 3aMaHFbl  aKMapaTThIK KOFaMjia
MaHbBI3/Ibl POJ aTKapaabl. MoTiH, aynuo, OeiHe koHe rpaduka caHablK dopmaaa
YCBIHY, CBIFY TEXHOJOTHUsIAphI, 3D MOenbaey MEH aHUMAITUS, MYJIbTUMETASITBIK
KOCBIMILIAJIApAbl 931pJiey, COHBIMEH KaTap OW3HEeC-pollecTep/il Kocmapiiay MeH
BU3yaliM3alysara KeJleTiH OoJcak, OChl cajajmapJarbl JKETICTIKTEp KaHa
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KO3KapacreH TaHbICYFa MYMKIHIIK Oepesi. MyabTUMEHSITBIK TEXHOJIOTHSITapAbIH
oneyeTi OM3HECTe >KOHE KYHIENIKTI eMIpAe THIMAUIIKTI, KPEaTHUBTUIIKTI >XOHE
WHTEPAKTUBTUIIKTI apTThIPyFa BIKIAJ €Te/Il.

bakpliiay cypakrapsbl:

1. MynbTUMEAUSIIBIK ~TEXHOJOTHUSIAp JIETEHIMI3 HE JKOHE OJIapJblH HETi3ri
KOMITOHEHTTEP1 KaHai?

2. MortiH, aynuo, OeiiHe >XoHE TIpadUKaiblK aKMapaTThlH CaHIBIK (OpMaTTaphl
KaHaal KoHe 0JIap/IbIH albIpMaIIbUILIKTaphl HEe?

3. Ayauo >xoHe OeliHe (pailmapblH KOATAY YIIH KaHIal KOJEK TEXHOJIOTHSIIAPHI
nai1ananbuiaabl?

4. 3uAHCHI3 J)KOHE 3USHBI CBIFY apachlHJla KaHAal aiibipMaibLUIbIKTap 0ap? Mbican
KEJTIPiHI3.

5. 3D rpadukansl MOACTBACYMIH TMOJUTOHAIIL KOHE CYPETTEY MOJEIbACPiHIH
albIPMAILIBUIBIKTAPhl KaH1a1?

6. Jdoctypni anumanust MeH 3D aHumarust apachlHIaFbl HET13T1 allbIpMaIIbUIBIKTAP
Hene?

7. MynbTUMEAUSUIIBIK, KOCBIMILIATIAP/IBI d31pJiey YIIIH KOJJaHbUIATHIH €H TaHbIMal
Kypayi-cailMaHJiap MEH MporpaMmMaiiay Tuiaepi Kaujaan?

8. buzHec-mpouectepi BU3yaln3anusiay YIIiH MyJIbTUMEAUSIIBIK TEXHOJIOTUsIIAp
KaJail KOJIJaHbLIaabI?

9.MHTepakTUBTI  KOCBHIMIIAJApAbl  KOJJAHYAbIH  OW3HECKE HE  CHUSKTHI
apTHIKIIBUIBIKTAPEI 0ap?

10. Busyanuzanusi KypanaapbeiHbiH (Mbicansl, Microsoft Visio, Tableau) 6usnec-
MpoIecTepAl Tajllay MEH CUIaTTay YIIiH KaHJan pesi 0ap?

JIabopoTOPUAIBIK TAKBIPHINITAP:

HyperCam, Adobe Premiere Pro, Windows Movie Maker xone T.0.
OarmapiaManapbiH MakagaHa OThIPhIT OeiHedalmapIs! xxacay

CTyaeHTTiH 03iHIK )KYMBICTAPbIHBIH TAKBIPBINTAPHI :

MynbTUMENUSIIBIK TEXHOJOTUSTIAD >KaOABIKTApPbIMEH  MaMaHAbIK  OOWBIHIIIA
saMOIIeMa, BUICOPOTUKTED KaHe T,.0 rkacay.l-ke3eH

TakpIpPBINTHIK AMTHTBIH CO3/IiK
1. MyJabTHMEAHABIK TEXHOJIOTUSIJIAP
- MynbTUMEAMSIIBIK TEXHOJOTHsUIAp: AKIMApaTThl TEKCT, ayauo, OeifHe XoHe TpaduKabIK
dbopmarTa KrHay, OHJEY )KOHE KOPCETYy 9/IiCTepI.
2. MaTinaik aknapar
- Morianik akmapar: ASCII, UTF-8, Unicode cekinal koaupoBKanapbsl HaiiianaHy apKbUIbI
caHbIK (hopMaTKa aifHATATHIH MOTIH.
3. Ayauo aknapar
- Ayauo axkmapat: AJFamIKbl aHAJOTTHIK CUTHAJAAPIbl JUCKPETTI CaHAap TYPIHIAE CaHJIBIK
dopmarka (mbicanbl, MP3, WAV, AAC) aiiHanasipy.
4. Beitne aknapar
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- beitne aknapat: Kagpnap KUbIHTBIFBIHAH TYPAThIH, OcitHe QaitnaapabiH (Mbicansl, MP4, AV,
MOV) keMeriMeH KopCeTIJIETIH BUICOCUTHAI.

5. I'paukajbIK aknapar

- I'padukansik aknapar: Cannbik dhopmarta pactopibslk (JPEG, PNG, BMP) Hemece BeKTOPIIBbIK
(SVG, Al) Typinze YChIHBUIATBIH TpaduKa.

6. AKNapaTThl CHIFY

- AxmaparTsl cbiry: DaingapaslH KeJeMiH a3aifTy YIIH KOJJAHBUIATBIH OJIiC, 3USHCHI3 JKOHE
3USH/IBI CBIFY TYPJICpiHE OOITiHEe ],

7. 3usIHCBI3 CBIFY

- 3usHCbI3 cbiFy: Jlekoaray kesiHze OacTamnkbl AEPEKTEPAIH TOJBIKTBIFBIH CaKTaHTBIH CBIFY
(mbicanel, ZIP, PNG).

8. 3usiHABbI CBIFY

- SusgHabl ceiry: MamiMerTepaiH Keibip OemiKTepiH >kosabl, OyJI calmaHblH TOMEHJeyiHe ceber
6omysl MmyMKiH (Mbicansl, MP3, JPEG).

9. 3D rpajduxa

- 3D rpaduxa: Buptyanasl onmemzepre OOBEKTLIEp MEH OpTa JeTalbJapblH YII eJIeMAi
rpaduKaMeH KOpceTy.

10. IToauronaaabl MoaeabACY

- Iomuronanger Mozaenbaey: OObexTinepain GpopMacslH MOTUTOHAAP (KOMOYPHIIITAp) apKbUIBI
KYpacTbIpy.

11. CyperTtey moaeabaepi

- Cypertey mognenbaepi: "Yir enmemi 6ettep” TypiHIe Kypleii reoMeTpUsUIbIK (popmanap bl
xKacay.

12. Auumanusa

- Anmmanums: Koszranmanel OeifHe >kacay MpoIlecci, Kaapiapibl XKiOepy apKbUIbl KajlaraH
3 PeKTiHI KAJTBINTACTHIPY.

13. JacTypJii aHumManus

- Hoctypui aHuManusi: Op0ip Kaap/sl KOJIMEH CypeTTey dJIicCi.

14. 3D annmanus

- 3D anumanus: KomnbroTepiik rpadukana ymenamemai o0beKTiIepi aHuManusiay (MbICabl,
Maya, Blender).

- 2D anumanus 2D rpadukanapbid naiianany apKblIbl aHUMAaIUs jkacay.

16. MyabTuMeausuiIbIK KypaJjjaap

- Mynstumenusnslk  Kypainap: Adobe Creative Suite, GIMP, Blender, Unity cekinai
MYJIbTUMEAMSITBIK KOCBIMIIATAPABI 93ipiey YIIiH KOJJaHbUIATBIH Kypanaap.

17. lIporpammaJiay Tinaepi

- [Iporpammanay tinaepi: MynbTUMEIUSIIBIK KOCBIMIIAIAP/BI 331pJey/ie KOJAAHbUIATHIH TUIIEP
(HTMLD5, CSS, JavaScript, C#, Java, Objective-C).

18. laTada3a 6ackapy xyiiesepi

- Hlarabasza Gackapy >xyienepi: MynbTUMEAUAIBIK aKOapaTThl CaKTay YIIiH MaijagaHbUIaThIH
xyuenep (MySQL, MongoDB).

19. Busyanuszauus

- Bwmsyammzanus: Ilpomectepai rpadukanblk Typae KepceTy, auarpaMmanap, cxemanap,
MHTEPaKTHBTI KapTajap kacay.

20. IIpe3enTanusiiap

- [Ipesenranusiap: buzHec-ychbHBICTap MeH »)o0ajlap MEH UaesIapAbl BU3yaJibl TYpJe KOpceTy
yIIiH naiganansuiaTeid Kypanaap (PowerPoint, Prezi, Google Slides).

21. Ayano xoHe OeiiHe Ma3MYH

- Ayamo xoHe OeliHe Ma3MyH: busHec-mpe3eHTanusgap MEH TPEHHHITEPIl OTKI3y VIIiH
BeOMHApIap MEH BUJEOIap Kacay.

22. UHTepaKTUBTI KOChIMIIIAJIAP
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-UnTepaktuBTi KochiMmmanap: Ilpouectepai Busyanuzanusuiayja WHTEPAKTHBTI TpaduKTep
HEeMece JUHAMUKAIIBIK BeO-KOCBHIMIIIAap apKbUIbl OM3HEC-MIENIIMICP/ Il 931pIiey.

23. MyJabTHMEIUAJIBIK K00a1ap

- MynpTuMenusibIK sxo0anap: Kenrteren MeMakOHTEHTTI YHJIECTIpe OTBIPHIN, NaiiganaHyIibiFa
MHTEPAKTHBTIK TOXKIPUOE YCHIHY.

24. MaqiMeTTepai BU3yaJM3ainusjiay

- MoniMerTepai Busyanmsanusuiay: MomiMmertepai rpadUKalblK HeMece BHU3yalabl GopmarTa
KOpCEeTy apKbUIbl THUIM/II TYpAe KaObUigayFa bIKIAJ eTy.
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12-TAKBIPBIIL.Smart Texnosorus.ap.
12.1 3aTtTrap naTepHeTi. YJIKeH KoseM/i qepeKTep. biioKUYeilH TeXHOI0rusiChI
3arrap wuHTepHeTi (IoT) — Qu3uKanbIK O0O0BEKTIIEp MEH KYPbUIFbUIAPABIH
WHTEpHETKE  KOCBUIbIN, Oip-OipiMeH  aepekTep anmacy KaoOureri. loT
TEXHOJIOTHSJIAPBIHBIH HET13T1 epeKIIeTiKTepi:
- Cencopunap: OuzukansIK xaraaitinap (TemrepaTrypa, bUIFal, ®apblK T. 0.) TypaJbl
aKrapar >KUHANUTBhIH KYPBUIFbLIAP.
- Kommynukarus: Jlepekrepiin HHTEpHET apKbuibl Oepiny mexanusmaepi (Wi-Fi,
Bluetooth, Zigbee).
- ABromatmzamus: CMapT KypbUIFBUIAPABIH MOJIMETTep HETi31HAE aBTOMATTHI
OpEKETTEep OPHIHAAYHI.
Ynken kenemai nepekrep (Big Data) — KypbUlbIMBI aHBIKTaJIMaraH, >KOFaphI
KOJIeM MEH JKbUIIaMJBIKTa OHJENETIH JepeKTep  KUBIHTHIFBL. Big Data
TEXHOJIOTUSIIAPhl JIEPEKTEep/ll JKUHAY, CaKTay, OHJCYy, Tajljay YVIIiH apHaibl
QITOPUTMJIEP MEH HH(PaKypbUIbIMABI KakeT erenmi. OnmapabiH ym Heriri "V
KaTeropusichbl 6ap:
- Volume (keneM): JlepeKkTepiiH YJIKEH KoeleMmi.
- Velocity (xpuimamabik): JlepekTepaiH KbUIIaMABIFbL, SSFHU OJIApbl )KHUHAY JKOHE
OHJICY >KbUIAM/IBIFBI.
- Variety (amyanasik): Jlepektepain op Typii (opmaTel (CTpyKTypajaHFaH,
KYPBUIBIMCBI3).
Biok4yeilH TeXHOJIOTUSICBI — JCPEKTepAl JCUCHTPAIU3ACHAIPUIreH, Kaylrnci3
YKOHE ©3repMENUTIH TI30€KTE CaKTay TEXHOJIOTUACHI. BIOKUYEeHHIH epeKIIeNIKTepi:
- TpaH3zakuusutapablH, ~ KayIirnci3/iri: Xauirey, kpuntorpadusi ~ MeH
JeLUEHTpaIn30BaHHas 0a3a AepEeKKOpPJIapbIH Mai1anaHy.
- AmbIKTHIK: BiiokdeitH sxemiciHaeri 0apiblK aepekTep OapiblK KaThICYLIbUIapFa
KOPIHETIH, OYJI TeKCEPY/Il KeHUIIEeTEeI.
- CMmapT kemiciM-mapTTap: ABTOMATTaHABIPBUIFAH KETICIM-IIapTTap, OJapIblH
OpBIHIANTYBI AHBIKTAJIFAH MApTTapFa OaiIaHbICTHI.
12.2 Kacanabl HHTeJUIEKT. Smart KbI3MeTTep/Al naiaajaany
Kacaunpr wunTemiekr (Al) — wmammHaNapABIH WHTEIUIEKTIH MEHTEpy JKOHE
aaMIapIblH MHTEIUICKTYyIIBIK KaOUIeTTepiH MMHUTANMSIAY TEXHOJOTHSCHI. Al
MEeXaHH3M/IEPi:
- MammHanelKk OKbITY: JlepekTep HETi3iHAEe OKBITBIIATBIH — aJITOPHTMJED,
OoJpKaMIap Kacayra MYMKIHAIK Oepel.
- Taburu TuAEpAl OHACY: ATaMHBIH TUTI MEH MOTIHIH TYCIHY JKOHE OHJICY.
- KoMmnbroTepiik kepiHic: Mekemenep/ii, 00beKTiAep/Il, TYbIHIBUIAPbI KOPY, TAHY
KOHE TaNjay.
Smart KpI3METTep — aBTOMaTTaHAbIpbUIFaH kyuenep, [oT xome Al
TEeXHOJIOTUSUIAPBIH TaiifjajiaHa OTBHIPHIT, MaWJaTaHyIIbUIAp MEH KOCIOPBIHIApFa
KOCBIMILIANAP MEH JKEHUIACTUITeH KbhI3SMETTEPAl YChIHAABL. Smart KbI3METTEp
MBICAJIAAPHI:
- Smart yii: DHeprusHbI YHEMACY, KayIlCi3AiK KyHhenepi, KiuMart 6ackapy.
-Smart kamanap: TaceiManer 6ackapy, KOKbIC )KHHAY, KOFaMJIBIK KayIMCI3IiK.
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- Smart agriculture: JlepexTep/i )kiMHAy MEH TajAay apKbUIbl €T1HIILIIK THIMAUTITH
apTThIPY.

12.3 AKT-ga¥sbl xkacbll TexHOJOrusA. Kacbll TEXHOJOTHsIAp — KOpIIaraH
opTara ocepiH a3zaiTyra OarbiTTanran TexHojorusmap. AKT (akmaparThik-
KOMMYHUKAIUSUIBIK TEXHOJIOTHSIIAP) callachbIHAA >KachbUl TEXHOJIOTHsLIIAP:

- DHeprus yHeMIey: Smart xeijiep, JHeprusiHbl THIM/II MTaii1ajnany Kyhenepi.

- Kaiita enney: [laiinananpuiraH 3JEKTPOHABIK KYPBUIFBUIAPABI KalTa ©HJIEY,
OHEPTUSHBIH KaHAPTHUIATHIH KO3/IEPiH NMaiigaiany.

- DKo-mOCTHIK Oarmapiamanap: Jlepekrepai Oackapy, KaJIbIKTapabl Oackapy,
pecypcTapabl THIMII TaiiganaHy.

JKacbun TeXHOJNOTHSHBIH OacThl MaKCaThl — OSKOJOTHUSUIBIK TYPAKTHUIBIKTHI
KaMTaMachI3 €Ty, KOpIIaraH OpTara 3UsHIbI 9CEP/Il TOMEHETY.

12.4 Tenekonpepenuusaap. Tesemeauuuna

TenexoHdepeHIMsIIap — UHTEPHET apKbUIbI OCHHE XKoHE ayIuo OalIaHbIC OpHATY
TEXHOJIOTUSCHI, OJIap KAIIBIKTaH >KYMBIC ICTEYl >KOHE OIPIKTIPYIl KEHIIACTEII.
TenexkoH(pepeHITUIHBIH HET13T1 Kypayiap:

- Bebunapnap: Onunaiin ceMuHapiap, OKbITY oHE aKlapaT ajiMacy YIIiH.

- JKubngap: KocimopbiHaap/a KalIbIKTaH KE3/ECyJiep OTKIZYre KOJIAMIIBI
wiatgopmanap (Zoom, Microsoft Teams, Google Meet).

TesemequuuHa — TMAIUEHTTEP MEH MEIUIIMHAIBIK KbI3METKEPJIEPAIH KalIbIKTaH
OalllaHbIC OpHATyFa MYMKIHJIK O€peTiH TexXHojorus. TeneMenuimHaHbIH
apTHIKIIBUTBIKTAPHI:

-  Komxerimautik: IlaTeHTKe MEIUUMHAIBIK KbISMETTEPAl KAIllbIKTaH —ally
MYMKIHJIIT1, 9Cipece MajFail ayganaap/a.

- YakpITThl YHEMIEY: Ke3ek KyTTipyi a3ailTy, Aepey MEeAUIUHAIBIK KOMEK aiy.

- Jepexrepai >kunay: JleHcaynblKk cakTay KyHelepiH JepeKTep JKHUHAY,
MOHUTOPUHT KYPTi3y.

TenemenuiHa MeH TeJIEKOH(PEPEHIIUIIAP aJjaM PECYPCTapbl MEH YaKbITThI THIM/I
naijananyra, COHAAN-aK MEAUIIMHAIBIK KBI3MET KOPCETY camachlH apTThIpyFa
MYMKIHJIIK Oepei.

KopbIThbIHABI

Smart TexHoJOTHsANIAp 3aMaHAyH KOFaMJa TOJIBIK MHTETPAIMsUIaHFaH JKyie OO0JbII
TaObUTabl. 3aTTap WHTEPHETI, YJKEH KoeJeMIl JIepeKkTep, OJOoKYeiH, kacaHmIbl
MHTEJUIEKT, AacChUl TEXHOJOTHUSIap MEH TeJIeKOH(pEpEeHLMsUIap 3aMaHayd eMip
CaNThIHBIH ~ TUIMJUINH  apTTBIPBIN,  MAaHBI3JABUIBIFBIH  KepceTeml.  Smart
TEXHOJIOTHUsIIap OW3HeC, JACHCAayJblK cakTay, OuliM Oepy, SKOJOTus CHUSKThI
KOINTETeH cajlajapja >KaHa MIeHiMIep MEH MYMKIHIIKTEp/l amajbl, oJapIblH
TUIMUTITT MEH OHIMIUTITIH apTThIpyFa bIKIAT €Te/Il.

bakbliay cypakrapsbl:

1. 3arrap untepueti (IoT) mereHimMi3 He jk9HE OHBIH HETI3T1 Kypamjac Oemikrepi
KaHaan?
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2. Ynken kenemai aepekrep (Big Data) texnonorusapbiaeiH "V'" KaTeropuschbl
(Volume, Velocity, Variety) kanaaii marbina 6epesi?

3. briokuyeiH TeXHOJIOTUSACHIHBIH AP THIKIIBUIBIKTAPHl MEH €peKIIeTIKTepl Hee?

4. Kacanael uHTeINeKT (Al) MeH OHBIH KOMIIOHEHTTEPl, MbICAJIbl, MAIIUHAIBIK
OKBITY, TAOUFHU TUIACP/1 OHJICY KoHE KOMITBIOTEPJIIK KOPiHIC JereHIMi3 He?* *

5. Smart kpI3MeTTEep KaHaal QyHKIMsIapabl aTKapabl )KOHE OJIapAblH Maiiianany
TUIMJUTIT] Typajbl MbICAJl KENTIPiHI3?

6. JKacbul TexHoJorMsJap JIET€HIMI3 HE, JKOHE OJlap  aKMaparThIK-
KOMMYHUKaIUSUIBIK TexHosorusiap (AKT) canaceinga Kanai *y3ere acblpblUiajibl?
7. DHeprus yHeMIEYy YIIiH Smart KeTutepAiH Kajlald ®KYMBIC ICTCUTIHI JKalIbl He
aiiTa anacpI3?

8. TenexoHpepeHIMANAPAbIH HET13r1 (YHKUUAIApbl MEH KOJAaHy Kypajaapsl
Kanngan?

9. TeneMenuiMHa TEXHOJIOTHUIAPBIHBIH MAIIUEHTTEPre KaHAail apThIKIIBUIBIKTAPBI
oap?

10. Smart xkananapasiH qamybiaaa [0T TeXHOIOTUsIaApBIHBIH postl Hee?

JIabopoTOPUAIIBIK TAKBIPBINITAP:

Smart koceiMiianapmen xkymoic: Smart TV, Smart Hub »xone T.6.

CTyaeHTTiH 03IHAIK KYMBICTAPbIHBIH TAKBIPBINTAPHI :

MynbTUMEIUSUIBIK TEXHOJOTUSIap bl NaiJanaHa OThIPHIN, MaMaHIBIK Hpodui
OoiibiHIIIa SMOeMa, OeliHe JkoHe 0acka Ja MaTepuasgap/ibl xKacay.

TakpIpbINTHI KAMTHTBIH CO3/IK :

1. 3aTTap unrepHeri (10T)

- 3attap unrepHeri (IoT): @usnkanblKk 00BEKTIIEP MEH KYPBUIFbUIAPABIH HHTEPHETKE KOCHUIBIII,
Oip-OipiMeH JepeKTep aiMacy KabijeTi.

2. CencopJaap

- Cencopnap: ®PusMKanblK JKaFnainap (TemmnepaTypa, bUIFall, *apblK T. 0.) Typajbl aKmapaT
KUHAUTBIH KYPBUIFbLIAP.

3. KommyHukanus

- Kommynukarust: Jlepextepain MHTEpHET apKpuibl Oepiny mexanusmaepi (Wi-Fi, Bluetooth,
Zigbee).

4. ABTOMaTu3anus

- ABromarmzanus: CmapT KYpBUIFBUIApIBIH MOJIIMETTEp HEri3iHAe aBTOMATThl JpEKeTTep
OpBIH/AYBI.

5. Yaxen keaemai nepexrep (Big Data)

- Ynken kenemai aepextep (Big Data): KypbuibiMbl aHbIKTaaIMaraH, >KOFapbl KeJeM MEH
KBUIIAM/IBIKTa OHJIEJIETIH IEPEKTEP KUBIHTHIFBI.

6. "V" kareropusiiapsl

- Volume (xenem): JlepekTepAiH YIKEH KoJIeMi.

-Velocity (xbpunaaMabiK) JlepexTepiH »KbU1IaMIbIFbL.

- Variety (anyannsik): JlepextepAin ap Typii opMaTsl (CTPYKTypallaHFaH, KYPbUIBIMCBI3).

7. BJIOKYeiiH TeXHOJIOTUsIChI

- briokueitn TexHonorusicel: Jlepekrepai MeleHTpaTu3AeHAIpUIreH, Kayirnci3 KoHe 03repMelTiH
Ti30€KTe CaKTay TEXHOJIOTHSCHI.

8. Tpan3akuusIapabIH Kayincizairi
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- TpanzakuusnapAply Kayincizairi: Xsmrtey, Kpunrorpadgus MeH JAeleHTpaln3oBaHHas 0Oa3za
JEPEKKOpJIapbIH Ak aIany.

9. AIILIKTBIK

-AIBIKTHIK: BioK4eiH sxemiciHmeri 0apiblK AepeKTEPp/IiH KaThICYIIbIIapFa KOPiHyi.

10. Cmapr keJiciM-maprrap

- Cwmapt kemiciM-mapTTap: ABTOMATTaHIBIPBUIFAH KENiCIM-IIApTTap, OJIAp OPBIHAATYBI
nrapTrapra OaiIaHbBICTHIL.

11. ZKacanabl uHTeJIeKT (Al)

- JKacangpl wHTennekt (Al): MammHanapaelH WHTEUICKTIH MEHTepy J>KOHE aJaMIap.IbIH
MHTEJUICKTYaJIJIBIK KaOlJIETTEPiH UMHUTAIUSIIAY TEXHOJIOTHSICHI.

12. MamMHAJBIK OKBITY

- MammHanbiK oKpITY: JlepekTep HeTri3iHIe OKBITBUIATHIH aJITOPUTMJEP, OoJpKaMaap jkacayra
MYMKIHJIIK Oepei.

13. TaOuru Tiigepai engey

- Taburu Tingepai eHaey: AIaMHBIH TiJi MEH MOTIHIH TYCIHY JKOHE OH/IEY.

14. Komnbiotepiiik kepinic

- Kommbrotepiik kepinic: Mekemenep/i, 00beKTUIEpAl, TYBIHABUIAPIBI KOPY, TAHY JKOHE Talaay.
15. Smart kpI3mMeTTEp

- Smart kp3MeTTEp: ABTOMaTTaHAbIpbUIFaH kyienep, loT sxone Al TexHomorusIapbH
naiiianaHa OTBIPHII, TAiTaTaHyIIbIIap MEH KOCITOPBIHIAPFa KBI3METTED YChIHY.

16. Smart yi

- Smart yii: DHEprusHBI YHEMJIEY, KayiICi3IiK Kyhenepi, KIumar 6ackapy.

17. Smart Kanaaap

- Smart kananap: TacsiMansl 6acKapy, KOKbIC )KHHAY, KOFaMIBIK KayiNcCi3/IiK.

18. Smart agriculture

- Smart agriculture: [lepexTep/i )kMHay MEH Tajiay apKblUIbl €T1HIIUIIK TUIMIUTITIH apTThIpPY.

19. 7Kacpb1 TexHosorusiap

- Kacein Texnonorusnap: Kopiaran oprara acepiH azaiiTyra OarbITTaIFaH TEXHOJIOTHATIAP.

20. AKT (akmapaTTbIK-KOMMYHUKALIMSAJIBIK TEXHOJOTHAJIAP)

- AKT: AknaparTblK-KOMMYHHUKAIMSUIBIK TEXHOJOTHSJIAP, ocCipece KoplaraH opTa MeH
pecypcTapAblH THIM/I NaijananyblHa OaFbITTATFaH.

21. DHeprusi yHemjey

-DHeprus yHemaey: Smart xemniiep, SHeprusiHbI THIMAI aiaanany xynenepi.

22. Kaiita enaey

- Kaiita enzaey: IlaiinanaHputFraH SJEKTPOHABIK KYPBUIFBLIAPIBI KalTa ©HICY, JYHEPTUSHBIH
YKaHAPTHIIATHIH KO3/IEPiH Maiigaiany.

23. DKo0-10CcTBIK Oargapaamasnap

- DKo-mocThIK Oarmapiamanap: Jlepekrepai Oackapy, KalabIKTapabl Oackapy, pecypcrapiabl
TUIMII Taiiianany.

24. TesexonpepeHuusIap

- Tenexondepennusnap: WHTepHET apKbUIbl OeliHE JKOHE ayauo OaillaHBIC OpHATY
TEXHOJIOTHSICHI.

25. BeOnnapJuap

- BeOunapnap: OnnaiiH ceMuHapiap, OKbITY KOHE aKlapaT ajaMmacy YIIiH.

26. TenremenuumnHa

- Tememenumuna: [lanmueHTTep MEH MEAMIIMHAIBIK KBI3METKEpJICpPIiH KallbIKTaH OailTaHbIC
OpHaTyFa MYMKIHJIK O€peTiH TeXHOJIOTHS.

27. Kosxetimainik

- Komxkerimainik: [TarueHTke METUIIMHATBIK KBI3METTEP/II KAIIBIKTAH a1y MYMKIH/IIT1.

28. YakbITTBHI YHEM/IEY

- YakpITThl YHeMIEY: Ke3ek KyTTipyai a3aiiTy, nepey MeAUIIMHAIBIK KOMEK ally.
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29. JlepexTepai :xuHay

- llepexrepai xuHay: JleHcayabIK cakTay *KyHeJaepiH JepeKTep KHUHAY, MOHUTOPHHT XKYPri3y.
30. UnTepakTUBTIIIK

- NnTepaktusrinik: [laiinananymsiiap MeH xylesep apachlHAarbl ©3apa dpeKeTTecy, OaiIanblc
OpHATy ’KOHE aKmapar ajMacy.
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13-TAKBIPBIIL.D/1eKTpOHABIK TEXHOJIOTUSAIAP. DJIEKTPOHAbI OU3HeEC.
DaekTpoHIbI OKBITY (E-learning) iekTpoHabl yKiMeT.

13.1 DuekTpOHABIK OH3HeC: DJIEKTPOHABIK OM3HECTIiH Heri3ri mMojejbaepi.
JJIEeKTPOHABIK OM3HECTIiH AKNAPATTHIK HHPPAKYPBLIBIMbI
DnekTpoHaslk OusHec (E-buSiness) — Ou3HeCTiK MpouecTepii MHTEPHET JKOHE
0acka J1a AJIEKTPOHIBIK KYpajaap apKbUIbl *KYy3€re achlpy. DIEKTPOHIBIK OU3HEC
MOJEIbACPI:
1. B2C (Business to Consumer): KaocimopbiHaap MeH TYTHIHYIIBLUIAP apachIHIAFbl
Momiienep. Mpicambl, OHNaitH-aNeMAepe Tayapiaap MEH KbI3METTep/Il CaThIN amy.

2. B2B (Business to Business): busnecteri mominenep, sSFHH KOCIOPBIHAAP
apachIH/ia (MBICAJIBI, KOTEPME caya, )KEeTKI3y Ti30eKTepi).
3. C2C (Consumer to Consumer): TyTbIHYyIIbUIAp apackiHAa Mamiienep. Meicabl,
eBay xone OLX cuskThl muiatopmanap apKbUIbl )KEKe TYJIFajJapIiblH Tayapiaapabl
CaTBII aTy-CaTyhl.
4. C2B (Consumer to Business): TyThIHYIIBUIAPJBIH KOCIMOPBIHIAPFA KHI3MET
YCBIHYBI, MbICaJIbI, (DpUITaHCEPIIEP MEH KhI3MET KOPCETY IiaTdhopMaaphl.
DNEeKTPOHABIK OU3HECTIH aKMapaTThIK HHOPAKYPHUIBIMBI
-Texnonorustiblk ~ UHGPAKYPHLIBIM: Wnrtepner,  cepBepiiep,  XOCTHUHI,
OarqapiiaMalblK KaMTaMachl3 €Ty.
- AxnaparteiK kydenep: CRM (Customer Relationship Management), ERP
(Enterprise Resource Planning), SCM (Supply Chain Management) xxylienepi.
- Kubepkayincizaik: /[lepekrepai Kopray XoHE KIMEHTTEPIIH MOJIIMETTEPiH
KOpFayJlbl KAaMTaMachI3 eTy.
- [naTex ik nutrozaep: OHnaiiH TeseMiep yuIiH Kayimnci3 miatrgopmanap (PayPal,
Stripe).
13.2 DuIeKTpPOHABIK OM3HeCcTeri KYKBIKTBIK perTey. JJIeKTPOHAbI OKbITY E-
learning: apxuTeKkTypachl, Kypambl dHe ILIaT(opManaapbl. DJIEeKTPOHIAbIK
OKYJIBIKTAP
DIEeKTPOHIBIK OU3HECTET1 KYKBIKTHIK PETTeY:
- ABTOPJIBIK KYKBIK: DJIEKTPOHIbI KOHTEHTTIH KYKBIKTBHIK KOPFaybl (TYTHIHYIIBLIAP
MEH aBTOpJIap apachIHAAFbI KYKBIKTap).
- Jlepextepai xopray 3anHamachkl: GDPR (General Data Protection Regulation)
XKoHEe 0acKa KEePriTIKTI 3aHAap/IbIH TaJlanTaphl.
- DJIEKTPOHABIK KOMMepIus 3aHaapbl: OHIalH KeliCiMIEpAiH, CaThIl aly-caTy
MOMUIENIEPIHIH 3aHABIK KYIIH peTtey.DnekTponabl okpiTy (E-learning)— Gimim
Oepy YLIIH TeXHOJOrusIapabl naiiaanany. E-learning apxutektypachi:
1. Oxky miarpopmanaper LMS (Learning Management Systems) cucremanapbl
apKBLIBI IOPICTEP, TATIChIpMalap, TECTTEP.

2. MynpTuMenusnslKk Matepuannap: Bupeonap, ayauodaitnnap, MHTEPAKTUBTI
TarchIipmaiap.
3. Komynukauusislk Kypanaap: BeOunapnap, ¢popymuaap, 4aTTel OKyLIbIIap MEH
MYFaTiMep apachlHjia OaiIaHbIC YIIiH.
INeKmMpOHObIK OKYILIKMAD:
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- Jloctypni  okynbIKTapabl 1UGPIbIK  Qopmarra  YChIHY, HHTEPaKTHUBTI
aJIeMEeHTTep 1 (ay1ro, BUJIEO, TECTIEY) KOCY.

- OkymbIapablH OKY MPOIECCIH JKaKcapTy YIIiH, COHJai-aK, OKy Ma3MYHbIH
YKAHAPTHII OTHIPY YIIIH BIHFAIIBI pecypcTap.

13.3 Dy1eKTPOHABIK YKiMeT: TYKbIPbIMAAMACHI, APXUTEKTYPAChI, KbI3METTEPi.
JlaMbIFaH eJiiepae 3JIeKTPOHIBIK YKIMeTTI icke acbIpyAbIH (popMaTTapbl
DekTpoHABIK YKiMeT (e-Government) — MeMJICKETTIK KbI3METTEPI1 AIEKTPOHIBIK
dopmarra YyceIHY OKkyHeci. TyXbpIppIMaamMaga MEMJIEKETTIK OpraHaap MeH
a3aMaTTap apachbiHAaFbl KaphIM-KATIHACTAPBI KEHIJACTY, AlllBIKTHIKTHI apTTHIPY,
KOHE KbI3SMETTEP/l TUIM/II €Ty KO3/eNe/I.

DNEKTPOHBIK YKIMET apXUTEKTYPACH:

1. Ken aykpimasl miatdopmanap bipikTipiareHn nopranaap, 0apiablK MEMIIEKETTIK
KbI3METTEP/I1H OlpbIHFail HYKTECI.

2. Jlepektep ©0a3zachl A3aMaTTapiAblH KEKE MOIIMETTEpl MEH MEMJICKETTIK
peectpiiep.

3. Wnrepdeiic: I[laiimananympiiap YIIiH BIHFAWIbI, MHTYUTUBTI MaiiaJaHyIIbI
uHTepdEici.

4. Kubepkayincizaik: MeMJIEKeTTIK JepeKTepil KOpFay JKoHe JKYHEeHIH
KayINci3IiriH KaMTamMachl3 eTy.

DNEKTPOHIBIK YKIMET KbI3METTEPI

- Onnaiin Kbi3MeTTep: CanblK Tesiey, MachmopT aiy, TYPFbIH Y JKyHeciHeri
OTIHIMIEP.

- AknaparThlK KbI3MeTTep: KyYKBIKTBIK akmapaT, MEMJICKETTIK OFOIKETTIH
OPBIHIAITYHI.

- KoMMyHUKanMsUTBIK TeXHOJIOTHsIap: A3aMaTrTap MEH MEMIICKETTIK OpraHap
apachIH/IaFbl OailaHbIC.

JlambIFaH enjiep/ie JIeKTPOHIBIK YKIMETTI 1ICKe achIpy/IbIH (pOpMaTTaphI:

- Cunramyp: "eCitizen" mopTayibl apKbUIbl a3aMaTTapra MEMJIEKETTIK KbI3METTEp
YCBHIHBLIA/IBI.

- Ocronus: "e-Residency" Oarmapmamachl, a3aMaTTBIK KbI3METTEp MEH OHW3HEC
MYMKIHIIKTED.

- Hanusa: "Borger.dk" BeO-caiiThl, MEMJIEKETTIK KbI3METTEp MEH aKmaparrtap
KUHAKTAJIFaH.

- Kypama Hlrarrap: "USA.gov" mnopranbiHIa aKnapaTThK KbI3METTED MEH

pecypcTap.

KopbITbIHABI

DNEKTPOHIBIK TEXHOJOTHSIIAP, SJCKTPOHABIK OWU3HEC, dJEKTPOHIBI OKBITY, MKOHE
AIIEKTPOHJIBIK YKIMET 3aMaHayH KOFaMJia MaHbI3/IbI pel aTkapaasl. Onap Ou3HeCT,
OutiM Oepy/i, )KOHE MEMJIEKETTIK KhI3METTEP/l THUIMIII €Tyre, KapbhbIM-KaThIHACTHI
KaKcapTyFa, COHJal-aK MHHOBALMSJIBIK MIEIIIMIEPl YChIHYFa MYMKIH/IIK Oepel.
ONEeKTPOHABIK TEXHOJOTHSUIAPABIH OpPKAMCHICKI ©3 calachblHIa HBOJIOIMIFA,
aBTOMAaTH3alMsg MEH LU(pIaHIbIpyFa BIKMAJ €Tell, KOFAaMHBIH JaMybIHJIa XaHa
MYMKIHAIKTEp aIiajbl.
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bakpbliiay cypakrapsl @

1. DnextponasiK 6u3Hec (E-business) nereHiMi3 He doHE OHBIH HET13T1 MOJIebepi
KaHaai? TakpIpbIl OOMBIHIIIA MBICATIAP KEATIPIHI3.

2. DnexTpoHABIK  OWM3HECTIH  aKmapaTThlK  MHQPaKypbhUIBIMBI  KaHJal
AIIEMEHTTEPJICH TYPabl?

3. DneKkTpoHABIK OM3HECTerl KYKBIKTBIK PETTey KaHAall acmeKTiuIepal KaMTHIIbI
YKOHE OHBIH MaHBI3bI Hefie?

4. E-learning apXWTEKTypachl KaHAall KOMITOHCHTTEPACH TYPAJIbl KOHE OJapIbIH
peui Hezae?

5.ONEeKTPOHABIK  OKYJBIKTap JOCTYpPJi  OKYJNBIKTapra KaparaHaa  KaHaai
apTHIKIIBUTBIKTapFa re?

6. DnekTpoHABIK YKIMET (e-Government) Ty XbIpbIMAaMachl HE YIIIH KaXeT >KoHe
OHBIH HET13I1 MaKcaTTaphbl KaHai?

7. DNEeKTPOHABIK YKIMET apXUTEKTYPAChIHBIH HET13I1 Kypamjiac 0eJiKTepi KaHaa?

8. JlambiraH enyiepAe SJEKTPOHABIK YKIMETTI 1CKE achIpyIbIH MbICAIIapbl MEH
dbopmarTapsl KaHai?

9. Kubepkayinci3ik 3JIEKTPOHJBIK OM3HEC MEeH AJIEKTPOHIBIK YKIMETTe KaHaai
pen aTkapaabi?

10. DnexTpoHaslKk OusHec, E-learning jkoHe 3IEKTPOHIBIK YKIMETTIH 63apa
OailyIaHbIChI Kayaii?

JIabopoTopusiIbIK TAKBIPBINITAP:

DNEKTPOHIBIK YKIMETTIH calThIH/IA KBI3METTEPMEH
xymeic:http://egov.kz/cms/ru/government-services/for_citizen etinimrepi Tipkey,
KY>KaTTapJbIH AyOIuKaTTapblH Oepy >KoHe T.0.

CTyneHTTiH 03IHIK *KYMBbICTAPbIHBIH TAKBIPBINTAPHI :

MamaHabIK OOMBIHITA JKOOATBIK KbI3SMETKEPJIIKTIH HET13T1 HOTHXKEIEPiH KOPCETYy
XKoHE Kopray . 1-ke3eH

TakbIpbINTHI KAMTUTBIH CO3IK:

1. Daexrponabik ouszHec (E-business)

- Onektponnbik OusHec (E-business): busnecTik mporectepai WHTEpHET XoHE Oacka 1a
ANEKTPOHBIK KypajJiap apKbUIbI KY3€re achpy.

2. DJIEKTPOH/IBIK OM3HECTIH MoeIbaAepi

- B2C (Business to Consumer): KacinopsiHaap MeH TYTHIHYIIBIIAP apachIHaFbl MOMIJIENEp.

- B2B (Business to Business): buznecreri MoMisienep, KoCIOpbIHAAp apachIHIaFbl KETICIMIED.
-C2C (Consumer to Consumer): TyTbIHyIIBUIap apachlHAa MaMijiesiep, MbIcaibl, eBay jxone
OLX nnatdopmanapsl.

- C2B (Consumer to Business): TyTbIHYIIBUIAPIbIH KOCITOPBIHAAPFA KbI3MET YCHIHYHI.

3. DJIEKTPOHABIK OM3HECTiH AKNAPATTHIK HH(PPAKYPbLIBIMBI

- Texunonorusnslk uHGpakypbuUlbIM: HTEpHET, cepBepiep, XOCTHHI, OaFaapiiaMalblK
KaMTaMachl3 €Ty.

- AknapatTsIK xyhenep: CRM (Customer Relationship Management), ERP (Enterprise Resource
Planning), SCM (Supply Chain Management) »xyiienepi
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- Kubepxkayincizmik: JlepekTepai KOpray J>KOHE KIMEHTTEPIIH MOJIIMETTEPiH KOpPFay/bl
KaMTaMachI3 eTy.
- IInarexnix numrozaep: OHmaiH Tesiemuep YIIH Kayirci3 miardopmanap (Mbicaisl, PayPal,
Stripe).
4. DIeKTPOHABIK OM3HeCTeri KYKbIKTBIK peTTey
- ABTOPJIBIK KYKBIK: DJIEKTPOH bl KOHTEHTTIH KYKBIKTBIK KOPFAYHI.
- Hepexrepai kopray 3aHHamachkl: GDPR (General Data Protection Regulation) xoHe Oacka
KEPruTiKTI 3aHAapAbIH TAJlAaTaphI.
- DAEKTPOHABIK KOMMepIus 3aHaapbl: OHIIAWH KeMCIMACP/IiH, CaThIN aly-caTy MOMUIENEpiHIH
3aHJIBIK KYIIiH PETTEY.
5. Daexrponanl okbITy (E-learning)
- DnexTpou bl OKbITY (E-learning): binim Gepy yIIiH TeXHOIOTHIIAPIbI Al 1aIaHy.
- E-learning apxutekTypachr:

1. Oky mrargopmanapei: LMS (Learning Management Systems) »yiianapbl apKbUTbI JOPICTED,
TarchIpManap, TeCTTep.

2. MynbTuMeIusIIBIK MaTepranaap: Buneonap, ayanodaitngap, MHTEpaKTUBTI TaricsipMaap.

3. KomyHukanusuislk Kypanaap: Bebunapnap, ¢popymaap, 4aTTel OKyLIbLIap MEH MyFaiiMmJep
apaceiHa OaiyIaHbIC YIIiH.
6. DJIEKTPOHABIK OKYJBIKTAP
- DIIeKTPOHABIK OKYJIBIKTap: JlocTypii oKymbIKTap sl HUGPIBIK GOpMAaTTa YChIHY, HHTEPAKTUBTI
3JIEMEHTTEPI1 KOCY.
7. DuekTpoHABIK YKiMeT (e-Government)
- DrekTpoHablK yKimMer (e-Government): MemleKeTTiK KbI3METTEpAl JIEKTPOHIBIK (opMaTTa
YCBIHY XKYHeci.
- TyxbippiMaama: MeMJIeKeTTIK opranfiap MeH a3zamaTTap apachlHAAFbl KapbIM-KaThIHACTAP/AbI
KEHUIJIETY, alllbIKTBIKTBI apTThIPY, KbI3SMETTEP/I1 TUIM/I €TY.
8. D1eKTPOHABIK YKIMET apXHUTEKTYPaChl
- Ken aykpiMasl mmaTdopmanap: bipikTipuiren nopranaap, 0apiiblKk MEMIIEKETTIK KbI3SMETTEePIIH
OipbIHFail HYKTECI.
- Jlepexrep 6a3achl: A3aMaTTapbiH )KEKE MAIIMETTEPl MEH MEMIICKETTIK peecTpiiep.
-UnTepdeiic: ITaiinananymbuiap yiliH bIHFaiIbl, HHTYUTHBTI Maii1adanylsl HHTepQeiici.
- Kubepkayincizaik: MemiekeTTiK IepeKTep/ii KOpray jKoHe *KYHeHIH KaylICi3iriH KaMTaMachl3
eTy.
9. J1eKTPOHBIK YKiMeT KbI3MeTTepi
- OnunaiiH Kpi3MerTep: CanbIK Teley, NacnopT ally, TYPFbIH Yi KyHeciHaeri eTiHIMIep.
- AKnapaTThIK KbI3MeTTep: KYKBIKTBIK aknapaT, MEMJIEKETTIK OI0/KETTIH OPbIHIATYBI.
- KoMMyHUKanusulblK TexHOJOTHsAIap: A3amarrap MEH MEMIIEKeTTIK OpraHaap apachbHAarbl
OailaHbIC.
10. D1eKTPOHABIK YKIMETTi icke achIpyabIH GopMaTTapsbl
- Cunranyp: "eCitizen" nopTasbl apKblUIbl MEMJIEKETTIK KbI3METTEP YCHIHBUIAbI.
- OcroHnus: "e-Residency" GarmapnaMacsl, a3aMaTThIK KbI3METTEp MEH OM3HEC MYMKIHJIKTED.
- Nanus: "Borger.dk" BeG-cailTbl, MEMJIEKETTIK KbI3METTEP MEH aKIaparTap KHMHAKTaJIFaH.
- Kypama IlItarrap: "USA.gov" nopTajibiHa akapaTThIK KbI3METTEP MEH PECYpCTap.
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14-TAKBIPBIII

Kaciou canagarbl aknaparThiK TexHoJorusiiap. Mapycrpusiabik AKT.
14.1 MaMaHIaHABIPHUIFAH KICINTIK CaJaHbIH MIiHAETTEPIH IIenryaeri
O0arpapiaamMalbIK )KacaKkTama
MamMaHaHapIppUIFal  OargapiiaMalblK JKacakTamMa — KOCIOM cayaiarbl HaKThl
MIHJICTTEP/Il LISNTyre apHajiFaH apHaiibl Oarmapiamanap. KociOu OarbiTKa Kapai
OarapiaaMalbIK )KacakTaMma OipHelle Typiepre OeiHel:
- Meaununanslk OaFaapiaMansikK jkacakrama:

- DNexTpoHIBIK MemunuHanblK kazbamap (EMR): Haykac Tapuxsin
aBTOMaTTaHBIPY.

- Pentrenorpadusi MeH IMarHOCTUKAJBIK cypeTTepal eHaey: Cyperrepai Tanaay,
JIMarHOCTHKaFra KOMEK KOPCETY.

- nxeHepust xoHe oHIIpiC:

- CAD (Computer-Aided Design): MxeHepiIik chi30aiapibl KaabIITACThIPY.

- CAM (Computer-Aided Manufacturing): ©OHipic mpoIeCciH aBTOMaTTaH IbIPY.

- GUHAHC KOHE OyXTalTepus:

- ERP (Enterprise Resource Planning): Kipictep MeH mibIFbICTapAbI OacKapy.

- byxranrepnik 6arnapnamanap: byxrantepus MiHACTTEpiH aBTOMATTaHIBIPY.

- binim Gepy:

- LMS (Learning Management System): OKy mporieccin 6ackapy.
MamaHnaHapIpplIFaH  OaFgapiamMalblK — JKacaKTamanap  KOCIMOPBIHAAPABIH
TUIMIUIITIH  apTThIpy, WIBIFBIHAAPABI A3alTy JKOHE AaKMapaTThIK OacKapyzdbl
KaKCapTy YUIIH KOJIaHbLIa IbI.

14.2 MeauuuHa, JHepreTMkKa 3KoHe T.0. KIciOM cajajapbIHAarbl Kasipri
3amanrbsl AT Tpenarep

Kasipri 3amanfbl aknapaTThlK TexHosorusuiap (AT) Tpenarepit opOip KociOu
caja/ia MHHOBAIUSJIApMEH YKOHE JKaHAJBIKTAPMEH CUMATTaIa IbI:

- MenunuHa:

- Telemedicine: Kamibikran MeIUIIMHANBIK KBI3METTEP KOPCETY, MAllUCHTTEPMEH
OaiiaHsbIC.

- XKacauner wnTemnekt (Al): JluarHoctuka MeH emzeyAl aBTOMATTaHIBIPY;
aypyJapbiH aJblH aiy.

- Wearable technology: [lene mapamerpiiepiH MOHUTOPHHITEY KYPBUIFbLIAPHI
(sense-caratrrap).

- DHepreTuka:

- Smart Grid: MHTemnexTyalabl 3JEKTp KeJluiepl, SHEPrusHbIH THIMIUIIIH
Oackapy.

- XanapteuiatelH SHeprus kesnuepi: KyH jkoHE JKell SHEPTrHsChIH MHUQPIBIK
riaTdopMasap apKeUibl Oackapy.

- [oT: DHeprust TYTbIHYBIH MOHUTOPHUHITEY XKOHE OHTAWIaH IBIPY.

- OHpipic:

- HWunyctpus 4.0: Owngipicti  aBromarTaHasipy, loT, koHE «aKbUIIBI»
dabpukanap.

- 3D 6aceim msiFapy: KaxeTTi 6emeKkTep i *KeuigaM oHIipy.
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- binim Gepy:

- E-learning: Onnaiin 01711M, MOOHJIB/IIK OKY IJIaT(opMaiaphl.

- AR/VR texHonorusinapsl: BupTyanibl skoHe apanac peaibaiK opTaja OKy.
14.3 KocinTik mMakcarra i3mey :Kyiejgepi MeH JJIEKTPOHABIK pPecypcTapibl
nagajgany
Kocibu camaga i3gey KyiMenepi MeEH DSJEKTPOHABIK pecypcrapibl NaijganaHy
MaHBI3/Ibl POJT ATKAPAJIbI:
- I3JIEY XXYUEJIEPI:

-Academic Search Engines: Google Scholar, ResearchGate — rputbIMu Makaaiap
MEH 3epTTeyiepal Tady YIIiH.

- Cnetmduxanbik 6a3anap: MeaunuHai bk, FRUIBIMA, HHKEHEPIIIK 9e0ueTTep.
- OJIEKTPOHBIK PECYPCTAP:

- Open Access Journals: AIIBIK KOJKETIM/I1 FBUIBIMU SKypHaJap.

- Bebunapnap men onmaitH kypcrap: KociOu namy, skaHa Jarabuiapibl YHUpeHy
YIIIiH.

- Capanramanslk BeO-caiitTap: TexHuKalbIKk Hemece OuTiM Oepy canaapbiHaa
COHFBI JKaHAJIBIKTAP/IbI aTy.
KocinTik cananga akmapar 137y MEH OKyFa apHaliFaH AJIEKTPOHIBIK PECYpPCTap bl
THIMAI Maigaany OUTIMII KeHEWTeNdl, »KaHAIIbUIIBIKTBI BIHTATAHIABIPAJIbI, KOHE
TOXKIPUOCH1 apTTHIPAJIBI.
14.4 UHAYCTPUSAJIBIK aKNaAPATTBIK-KOMMYHHKANMSJIBIK TE€XHOJIOTUSJIAPABIH
Kayinei3airi
NHaycTpusanblK  aKMapaTThIK-KOMMYHUKaMsUIbIK, — TexHosorusuiap  (AKT)
KayIrci3irt — eHJipic, IHEPreTHKa, MEAUIMHA KoHE T.0. cajajap/aa aknapar neH
KyHenep/i KoprayIpl KAMTaMachl3 eTy:
- Kubepkayincizuik:

- 3usaHbI ma0ybUIIapaaH (BUPYC, XaKePIIiK) KOpFay MEXaHU3MIEDI.

- lllngpnay, ayrentudukaiys »xoHe pykcaT 0epy mapaiapsl.
-JlepexTepain Kayirnci3miri:

- Jlepexrepai caktay MEH KOpFay; pe3epBTIK KollipMeep xacay.

- Kymusasielk  cakray: mnepcoHayasl naepekrepai kKopray, GDPR cuskrs
3aHHaMaJIapbl CaKTay.
-UHbpakypbUIbIMIIBI KOPFaY:

- OU3UKaNBIK KAYINCI3/IK, CEPBEPIIEP MEH JKENIep/Il KOpray.

- XKy¥ienepiH y3IKCI3 dKYMBIC ICT€Y1H KAMTaMachl3 €Ty.
-OKpITY MEH caHa-awareness:

- KbI3meTkeprepai Kayinci3aik mapanapbl Typajbl OKbITY, (DUIIUHTKE KapChl
Kypec.
Uunycrpusaneik AKT kayincizairt yAbIMAAPIBIH KYMBICBIHBIH TYPaKTbUIbIFbIH
KaMTaMachl3 €Ty KoHE aKMapaTThIK peCypCcTapbl KOpFay YIIIiH MaHbI3/IbI.

KopbIThIHABI
Kacibu canamarpl aknaparThIK TexHoJorusiap MeH nHAycTpusiblk AKT — ka3ipri
3aMaHfbl KYPBUIBIMAAPABIH THIMAUIITIH apTThIpyFa, MHHOBALUSIApIbl €HT13yTe,
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KOHE JIEPEeKTEepJll KoprayFa MYMKIHIIK OepeTiH MaHb3Abl Kypanmap. OmapabiH
JaMybl ~MEH HHTETpalMsIChl  KOCIMOPBIHAAPABIH  Oocekere  KaOUICTTUIITH
apTTHIPAJIbI )KOHE KOFAMHBIH TYPAKThI JaMybIHA BIKIIAT €TE/II.

bakpbliay cypakrapbl:

1.MamannanpIpbulFal  OaraapiaamManiblK JkacakTaMa JEreHiMi3 HE JKOHE OHBIH,
KOCi0M cajafarbl MIHACTTEP/II MISITyACT1 poll KaHaamn?

2. MenunuHa caiachlHAAFbl Ka3ipri 3aMaHFbl aKNapaTThIK TEXHOJIOTHSUIAPIBIH
(AT) xana TpeHaTepi KaHman?

3.OHepreTuka cajacblHIa Smart Grid TEXHOJIOTUACHIH EHT13y1H
apTHIKIIBUTBIKTAPhI KaH i ?

4. Uanyctpus 4.0 KOHUENIMSICHI OHIIPICTEr] aBTOMATTaHIbIpy MeH loT-HbIH pei
TypaJIbl HE alTa AJachI3?

5. Binim 6epy canaceiaaa E-learning men AR/VR TexHomorusiapbiH KOJIaHy IbIH
nanaacel Hene?

6. Kocibu makcarra 13aey xyhenepidiy (Mbicansl, Google Scholar, ResearchGate)
MaHbI3bI KaHai?

7. DAEKTPOHIBIK pecypcTap (MbICajbl, alIbIK KOJDKETIMIII FHUIBIMU >KypHaJIap,
BeOMHapIap) KociOu Aamy YIIH Kajai maigananbuiaab?

8. Unnyctpusinbik AKT Kayinci3mirin KamTaMachl3 €Ty YIIIH KaHJai Iiapasiap
KaObLIaHybl KEpEK?

9. KuOepkayinci3mik KaHIall MEXaHM3MIEP apKbUIbl akKnapaTThl KOpFay MeEH
3USHJIBI A0YBUTAApIaH CAKTaHIBIPYIbI )KY3€re achIpasbl?

10. JlepekTepaiH KayllCI3[IriH CakTay MEH >KEKE aKHmapaTTblH KYMUSIIbUIBIFBIH
KaMTamachl3 €Ty YIIiH KaHAail 3aHHaMa tanantapsl (Mbicansl, GDPR) 6ap?

JIabopoTOPUAIBIK TAKBIPBINITAP:

Moodle, eDX xoHe T.0. KalIbIKTHIKTAH OKBITY OPTAChIH/Ia CA0aKThIH KYPBHLUIBIMbI
MEH Ma3MYHBIH d31pJiey:

CTyneHTTiH 03IHIK *KYMBbICTAPbIHBIH TAKBIPBINTAPHI :

MamaHIbIK OOMBIHITIA KOOATBIK KEI3METKEPIIIKTIH HET13T1 HOTHXKEJIEPIH KOKPCETY
KOHE KOpFay. 2-Ke3eH

TakbIpbINTHI KAMTUTBIH CO3IK

1. MamanaaHABIPBLIFaH OaraapiaMabIK JKacakTama

- MamanganaplpeuTFad  OarmapiaMaliblk skacaktama: KociOu canmamgarbl HaKThl MIHAETTEPIl
HIelyre apHajFaH apHalbl OaraapiaManap.

2. MeanuuHaJbIK OaraapiaMalbIK JKacakrama

- DIeKTpoHIBIK MeaunuHaiblK kaz6amap (EMR): Haykac TtapuxplH aBTOMAaTTaHABIPYFa
apHaJIFaH XKyWe.

- Pentrenorpadust MeH qUarHOCTUKANBIK CypeTTepal onaey: CyperTepai Tanuay, TMarHocTUKara
KOMEK KOpPCETY.

3. UH:KkeHepHUs KIHe OHIIpic
- CAD (Computer-Aided Design): MmxeHepiik chi30anappl KaJlblTACTHIPyFa apHAJIFaH
OarapiamMalibIK JKacakTama.
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- CAM (Computer-Aided Manufacturing): ©OHaipic nmpoueciH aBTOMaTTaHIbIPYy.

4. @uHaHC )KIHe OyXrajarepusi

- ERP (Enterprise Resource Planning): Kipictep MeH HIbIFBICTap bl OacKapyFa apHaJFaH Kyiie.

- bByxranrepnik 6argapiamanap: byxrantepus MiHaeTTepiH aBTOMATTaHIBIPY.

5. Biaim O0epy

- LMS (Learning Management System): Oky mpoiieccid 6ackapyra apHaJFaH xyie.

6. Kasipri 3amanrbl AT Tpenarepi

- Telemedicine KambikTaH MeIUIIMHAIIBIK KBI3SMETTEP KOPCETY.

- Kacanap! uaTemiekt (Al): JluarHocTuka MeH eMIey i aBTOMATTaH IbIPY.

- Wearable technology Jlene mapameTrpiiepiH MOHUTOPUHTTEY KYPBUIFbUIAPHI.

- Smart Grid HTEmIeKTYaIabl 3JEKTP KeTiepi.

- Kanaptouiateia sHeprus ke3nepi: KyH xoHe ke sHeprusicblH 6ackapy.

- [oT: DOHeprust TYTbIHYbIH MOHUTOPUHITEY.

- Uunyctpus 4.0: ©OHuipicTi aBTOMAaTTaHABIPY YIIIH KOJJAaHBUIATBIH TexHonorusap, loT xone
"akpUIIBEl" (habpuKaap.

- 3D Oacein mibirapy: Kaxerti GenmexTep/ai xKbuiiaM eHIipy.

- E-learning: Onnaiin G6inim Oepy xyienepi.

- AR/VR TexHonorusinapsl: BupTyansl )xoHe apanac peanbIik opTaga oKy.

7. I3aey kyiieaepi

- Academic Search Engines: Google Scholar, ResearchGate - rpuIBIME Makamagap MeH
3epTTeyiepai TabyFa apHaIFaH miaTgopmaiap.

- Cneundukansik 6a3zanap: MeaunnHamibIK, FRUIBIMU, HHKEHEPIIIK 91eOneTTep.

8. DJIeKTPOHABIK pecypcTap

- Open Access Journals: AIIbIK KOJKETIM/II FBUIBIMU KypHAILAAP.

- BeOunapnap men onnaiin kypcrap: KociOu gamy, skaHa garasliap/sl YHpeHy YIIiH.

- Capanramanslk BeO-caifTTap: TexHHMKanblK Hemece OuliM Oepy cajachlHAAa COHFbI
YKAHAJIBIKTAP/IBI ATy YIIiH KOJIAHBUIATBIH CAUTTAap.

9. UHAYCTPHSIIBIK AKNAPATTBIK-KOMMYHHKAIMSJIBIK TEXHOJIOTUSJIAPAbIH Kayincizairi

- Kubepxkayincizaik: 3ustHabl madybsuiaapaad Kopray MeXaHu3mMaepi.

- JlepexTepAin Kayinci3airi: Jlepekrepi cakTay MEH KOpray, pe3epBTiK KellipMelnep xkKacay.

- Kynusaneisik cakray: Ilepconanasl aepekrepai kopray, GDPR cuskrel 3aHHamManapipl cakray.
- UndpakypbuibiM/bel Kopray PU3HKaIbIK Kayilci3aiK, CepBepiiep MEH XKelijaepAl Kopray.

- OKbITY M€H caHa-awareness: KpI3MeTkepiepal Kayirnci3aik mapaiapbl Typaibl OKBITY.
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15-TAKBIPBIII. AKT namy nepcnekruBajiapsbl.

15.1 AKnapartblK TEXHOJOTHSI CAJACBIHAAFbl HAPBIKTBIH JaMy
NMEPCHEeKTUBAIAPHI: €PKiH 0araapjaMalIblK KAMTAMACHI3 €Tyl JaMbITY
Epkin  Oarmapnamanbslk  KamTamacel3 ety  (open-source  software) —
OarapiaMajblK  OHIMHIH  KOJBIH  KOJI  JKETIMII  €Til  YCBhIHY, OHBI
nai1ananyIbUIapbIH, 931pJICYIIIEPAIH 63repTyiHe KoHEe TaMbITYbIHA MYMKIH/IIK
oepy. Epkin OargapiamManblK KaMTaMachl3 €TYy/IiH JIaMy TIepCIeKTUBAIaPhL:
- HWunoBanusmap MeH JKaHambliaplK: KoFaMIacTBIKTBIH OCJICEHIII KaThICYbI
apKbUIbl MHHOBAIMSUIBIK IIEUIIMACPAl KbUIaaMm eHrizy. byn ocipece 3amanayu
TEXHOJIOTHSJIAPFA, MBICAJIBI, JKAaCaHIbl HWHTEJUICKT, OlokdeiH, xoHe loT-ra
KATBICTHI.

- Kapxbuiblk yHEeMey: KocimopeiHaap JTUIIEH3USUIBIK TOJIEMIEPCi3 HEMECe TOMEH
KOHJBIpMaJibl MIEHIIMAEPMEH XYMbIC IcTed ananbl. bysn mareiH OW3HEC YIIH
AKOHOMMUKAJIBIK TYPFbIAH THIM/II.

- CeHIMAUTIK XOHE Kayinci3aik: KoraMaacThIK TapanblHaH TYPAKThI TYPAE KOJITHI
TEeKCepy MEH MOHUTOPHUHT KYPrizy, OaraapiiaManibuiblK KaTeH1 TY3€TY, OChLIaiIa
YKOFaphl Kayirci3/iK JeHreil KaMTaMachl3 eTuUIe/Il.

- Kocibu mampiTy: EpkiH GarmapiiamaliblK KaMTaMachl3 €Ty KociOu MamaHaap MEH
o3ipJieyIIiiep YIIiH Oaraibl TOXIpUOe MEH JarapliapAbl KaMTaMmachl3 €Tejl,
OUTKEH1 oJIap TII00aNM3aIusUIaHFaH KOFaMIaCThIKTa JKYMBIC 1CTEH aabl.

15.2 AKDaparThIK TEXHOJIOTHSI KICINMKepJIiriHae IKO0KyHeHi KaJbITACThIPY
JKOHE MIAFBIH CTAPTAN-KOMIAHUSJIAPABI KOJIIAy

DKOXyle — aKMapaTThIK TEXHOJOTHSIAp CajachlHIAFhl WHHOBAIMSIIAPIBI
BIHTAJIAHABIPYFA, KOCITIKEPJIIKTI JAaMBITYFa JKOHE IIaFbIH CTapTanTap/bl KOJaayFra
apHaJFaH xxyie. by skoxKyleHIH 1aMy MepCreKTUBAIAPHI:

- Ungppaxypoineim: 1lareiH cTapTantap MEH KOCIMOPBIHAAPFA KOJAay KepceTy
YIIIH TEXHOMAapKTep, HHKyOaTopyiap >KoHE akcenepatopiap Kypy. MyHnai
opTanapjia pecypcrap, Kap>KbUIaHIbIPY, )KOHE TOIIMIEPIIIK YCHIHBLUTYBl MYMKIH.

- Opinmecmik: YKorapbl OKYy OpBIHAApbI, MEMJICKETTIK OpraHjap, *XoHE >KEKe
CEKTOp apachIHIaFrbl CEPIKTECTIK. VMHHOBAIUSIBIK WACSIIAPIBI KYMBICKA EHTI3Y
YKOHE CTapTaNTaP bl JAMBITYIa MAHBI3 bl POJT aTKAPAIbI.

- Kapowcouivix  konoay: BeHUYypnblK KanmuTalbIMEH KaTap TpaHTTap MeEH
MEMJIEKETTIK CcyOcuausiapasl amy. MyHmal KapKbUIbIK MEXaHU3MIEP JKaHa
UesIapbIH JKy3€re achlpy YILUIH CTapTanTapra Kojijiay KepceTyl THiC.

- binim Oepy Men oxbiTy: Kocinkepiaep MeH TEXHHKTEp YUIIH OKBITY
OarnmapiamManapbelH  931piiey, ojapabl OW3HEC-IaFabUIapJbl  MEHIepyre He
WHHOBAITUSIJIBIK OHIMJIEP/Il JaMBITyFa YHPETY.

15.3 Akcesepanusiyiay ;KoHe MHKYOalusIay 0araapJamMajiapbl

Akcenepanusanay >KoHE WHKyOauusnay Oarmapiamaiapbl — CTapTanTapblH
OCYIHE JKOHE JaMyblHA BIKIAJl €TETIH KYHell mapanap MeH pecypctap. Onapabig
MEePCTIEKTUBACHI:

- TepriHmi eHEpPKACIT PEBOJMIOLUACH: >KAHAPTBUIFAH TEXHOJOTHsUIAD MEH
WHHOBAIMsIIAp eceO1HeH OM3HEC MOJIEIbACPIHIH THIMAUIITIH apTTHIPY.
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CrapranTap aiHanacblHIAFbl HApPBIKTBIH JWHAMUKAchlHa Te3 OeliMenyiHe
MYMKIHJIIK Oepe/l.

- Mentopunr: Toxipubeni KoCIIKepJiep MEH capamiibuIapJblH KeHecTepi.
Tomimrepnik  Oarjapiamanap crapTanTapra CTpaTerusjap MeH Ou3Hec-
JaFIbUTap/Ibl TAMBITYFa KOMEKTECEe/I].

- Ilarein Kapakatrapabl TapTy: Craprantapra apHajifaH Kap>KbUIaHABIPY/IbIH
OpTYpAl  Ke3lepiH, COHBIH IOIHAE MHUKPOKApXKBUIAHABIPY, OYKapasbIK
Kap KbUIAaHBIPY JKOHE CTPATETHSHBI KaliTa Kapay.

- I'mobanuzanusiianraH  HapbIKTapra  WBIFY:  XaJblKapaldblK  JICHTEWJe
TaHBIMAJIBUTBIKKA KETY, CEPIKTECTIK MEeH KaHAIBIKTAP,IbI €HT13y MYMKIH/IIT1.

15.4 D1eKTPOHABIK TOJIeMAEP MEH JOrMCTHKAAA KAaKeTTI HH(PPAKYPbLIbIM/bI
AaMbITy. E-TeXHOoM0rusiJIapbIH 1aMy NepcrneKTHBaIapbl

DNEKTPOHMBIK TOJEMIep MEH JIOTUCTUKA — 3aMaHayd KOCIIMKEpJIKTErl Herisri
Kypamzaac Oemikrep. MHPpaKypbUIBIMIBI TAMBITY MEPCIEKTUBACHI:

- Cmapm-mexnonocusinap: 10T, OJIOKYEHH, >XKOHE MOOWJIBIIK KOCHIMIIIAIap bl
JIOTUCTUKA MEH TeJeM TpOoleCIHe HWHTerpanusuiay. bys >KaHalIbUIIBIKTapFa
HETI3/IeITeH MenIMIep KIMEHTTEP apachlHa CEHIMIUTIIKTI apTThIpyFa BIKHAI €Te
ayajpl.

- Hudpneix Tonmem xyhenepi: TememuepAl >Ky3ere acblpy YIIIH OHJIAMH
iaTdopmanapabl JIaMBITY. [Tnardopmanapsl KOFapPhI Kaylirnci3aiK
CTaHJApTTapbIHA Cail 93ipJiey, TYTHIHYIIBIIAPIBIH JEPEKTEPIH KOPFay.

- JlorucTtukaHbIH aBTOMATH3AIMACKHL: JKaH-)KaKThl OaKbUIay >KOHE ONTHMHU3AITUS
KypaJJapblH TaiganaHy, TEeMIp>KOJI, aBTOTPAHCIOPT, JKOHE Jye TachIMaJbl
XKYHelepiH HHTerpauusiay.

- Kpocc-mekapanblk cayaa: XalbIKapalblK TOJEM XKyHenepi MEH JOTUCTUKAIIBIK
menrimaep, GoTocypeTneH Oipre TayapiiapAbl aBTOMATTHI Typ/ie OakbLiay.
E-TexHos0rusiy1apbIiH 1aMy NepcrneKTuBalapbl

E-TexHonorusiiap — MHTEPHET, MOOUJIBIIK TEXHOJIOTHUSIIAP, )KACAH IBI UHTEIIJICKT,
MaTiMeTTep Oaszamaphl jkoHE Oacka Ja 3aMaHayH aKNapaTThIK TEXHOJIOTHSIIapIbI
KOJJIaHY apKbUIbI aKmapar, KbI3METTep MEH OHIMIEpal YHBIMIACThIpy, Oackapy
KoHE KeTKizy omictepi. COHFBI KbUIAAPHI €-TEXHOJOTHSUIAPIBIH JIaMybIH]IA
OlpkaTtap MaHBI3ABI OarbpITTap MEH TPEHATEp TMakga OoJiabl,  OJap.Ibl
KapacThIpaubIK.

1. DIEKTPOHABIK KOMMEPITUSHBIH J)KOHE OHJIAMH KbI3METTEPIiH 6CYi

- bazap nemokparusicel: OHnaiiH nnatdopmaliap MEH HApBIKTAp apKbUIbl IIAFbIH
KOCITIKepJIep MEH CTapTanTap YJIKSH ayJUTOPHUSFa )KETYre MYMKIHIIK aJlajbl.

- CMmapr cayga: KypnaeneHreH aHajauTUKa MEH  MAIMHAIBIK  OKBITY
TEXHOJIOTHSUIAPBIH  TMaijajaHy  apKbUIbl  TYTBHIHYIIBUIAPJBIH ~ CATBIl Ay
TEHJICHIUSTIAPBIH OOJIKaYy.

- Mo6unu3anusi: MoOuibIiK KOChIMIIANAPAbIH apKAChIHIA KIMEHTTEpre bIHFaNIbI
YKOHE OHAM TOXKIPUOE YCHIHBIM, CATyIbl BIHTAJIAHIBIPY.

2. HudprbIk TpaH3aKIUSIIAP MEH ICKTPOHABIK TOJIEM JKYHEeIepiHiH JaMybl
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- KpunrtoBamoranap: KpuntoBamoTtanap MeH OJOKYEHH TEXHOJIOTHSIAPBIHBIH
BIKITAJIBI, TOJIEMJICP/IIH KbUIIAMIBIFbIH KoHE KaYINCI3IrH apTThIPaIbl.

- brnokueitn TpaHzakuusimapabl Kayirci3 >Kyprizy MEH akmapaTThl KOpray YIIiH
naiianany. ApHaiibl OJIOKUeWH TuiatopMmanapbl €H TOMEHI1 TpPaH3aKIUIbIK
HIBIFBIHIAPABI KAMTAMAaChI3 €TEIl.

3. AKMaparThIK Kayilci3iK )KoHE IEpEeKTep KOpFay

- Kubepkayincizaiktig kymewoi: Cybersecurity menrimaepiHe UHBECTULIUS TapTy,
JePeKTEepAIH KYIMUSIBIFBIH CaKTay YIIIH jKaHa Kayilnci3[iK CTaHIapTTapbIH J3ipIey.
- GDPR xoHe yaTTHIK 3aHHama: JlepekTepai Kopray Typaibl 3aHHamallapblH
KYIICI0l MEH HMHKJIIO3WMBTI CTaHIAPTTApAbIH eHri3uryi. byn E-texnomorusmapsi
naiiianaHy/jarbl Kayirnci3aikTi KaMTaMachl3 €TeIl.

4. J)KacaH1pl MHTEJUIEKT KOHE MAIllMHA YUPEHY

-  Anaimrtuka:  JlepekTtepai TepeH — Tangay — JKacay, — TYTHIHYIIbLIAp
KBI3BIFYIIBUIBIKTApBIH OoipKkay yinin MW anroputmaepin KogaHy.

- Keke ximeHT ToxkipuOeci: MammHa yipeHy TEeXHOJOTHsIAphl HETI31HIE JKEKe
YCBIHBICTap MEH KbI3METTEP/I1 KOPCEeTY, KIMEHTTEPI1 Oayily *KoHe yCTar Kay.

5. Cloud Computing (O61auThIK ecenTey)

- Hxemainik >koHe MacmTaOTBHUIBIK: OOJIAaYTHIK TEXHOJOTHUSIAPABI  KOJJIaHy
apKbpUIbl YHBIMAAP pPECYpCTapblH THIMJII TaijgataHyFa >KOHE OIepalusiIbIK
IIBIFBIHJIAPBIH a3aiTyFa MYMKIHJIIK aJ1aJibl.

- JXKazpuibiM Herizigaeri monenpaep: SaaS (Software as a Service) XKypiCiHIH
KEHEI01, IFHU OaraapiaMaiblK KaMTaMachl3 €TyIiH KbI3MET TYPiH/Ie YChIHBLTYHI.

6. IHTepaKkTUBTI oHE MOOMIM3alMsIIaHFaH TiaTdhopma

- SAnnexc, Google xxone Alibaba cuskrel maTdhopmanapablH TOPMEHUIITT KOHE
TYTBIHYIIBIIAPFAa HHTEPAKTUBTI HHTEP(hEHCTEp YChIHY.

- M-commerce: MoOUIBIIK KOMMEPIUSHBIH ©CYyl, KJIUEHTTEp MEH OHu3HecTep
apacbIHia MOOWIIBII TIaT(opmanap apKbUIbl KapbIM-KaThIHAC JKacay.

7. Smart City xone [oT (MaTepHeT 3aTTaph!)

- Cwmapt mennmaep: Kamanbik wHOpaKypbUIbIM, KOFAMIBIK KOIIK KOHE
OKOJIOTHSIJIBIK MOHMTOPHHT Kyuenepin xetuinipy. Internet of Things (IoT) -
KYPBUIFBLIAPBIH  Oip-OipiMeH OaiiaHpICTaphl MEH JEpeKTep aiaMacybl, O
KOFaMJIbIK HH(PPAKYPBUTBIMIAPIbI aBTOMATH3aNMsIIayFa MYMKIHIIK Oepe/l.

- Hepexrep anmacy: TemmepaTypa, bUIFIIBUIBIK, aFBIHIBI CY, DJIEKTP, TPAHCTIOPT
KO3FaJIBICHI CEK1JI/I1 HAKThI YaKbIT IEPEKTEPiH KOJAaHa OTHIPHIT, Kajla KbI3METTEPiH
oackapy.

KopbIThIHABI

AKMapaTTBhIK TEXHOJOTUSIAPIBIH J1aMy TEepPCIEeKTUBAIAphl YKOHOMUKAIIBIK OCY/Ii
KaMTaMachl3 €TyMEH KaTap, WHHOBAIMSUIBIK OKOXKYHEIepAiH KaJbINTaCybIH,
CTapTanTapJblH JlaMyblH, JKOHE 3amMaHayd HWHQPaKypbUIBIMIBI MXOypieyre
oKeneni. 3amMaHayu Ou3Hec meH HapbIKThIH KentereH acmnektiiepi AKT Herisinae
OHMIIPIITEH TEXHOJOTHSUIBIK IICIIIMICPMEH THIFBI3 OalIaHBICTHI  OOJadbl,
COHJBIKTaH Oy cajazna OojallakTa KoJiay KepCeTy MEH AaMbITy Ka)KeTTUIIr
TyblHAAQyAa.  E-TeXHOJOTHsUIapAblH ~ JaMy  [epCHEeKTUBaiapbl  OM3HECTIH,
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MEMJICKETTePAIH JKOHE KOFAMHBIH ©MIpIHE MAaHBI3ABl ©3TepICTEep CHTI3yTe
OarpITTaFaH. TEXHONOTHSIIAPAbIH HWHTETPAIMSICH, aBTOMATH3AIMICH  KOHE
KAHAIIBUIIBIKTAPEl  TYTHIHYIIBIJIAPMEH KOMMYHHUKAIUSHBI  OHTAMIaHIBIPAIBI,
pecypcTapapl THIMJII TaijajJlaHyFa MYMKIHAIK ~ Oepenai, opi  oJIeyMeTTiK-
AKOHOMHUKAJIBIK MPOLECTEP/Il KETULAIpyAe MIaTGopMalbIK IIEHIMIASp YChIHAIBI.
COHFBI HOTHXKECIH/IE, €-TEXHOJIOTHUSIIAp dJEMIK S9KOHOMUKAHBIH JIaMybIHA TIKEIeH
BIKITAJI €TE/II.

bakpuiay cypakTapsl:

1. Epxin OarmapiamaiblK KamMTaMachl3 €TyniH (open-source software) Herisri
apTHIKIIBUIBIKTAPHl KaHAAl >KOHE OJl HapBIKTaFrbl MHHOBaLIMAJApFa KaHIal acep
erenl?

2. AKOaparThlK TEXHOJOTHsA KOCIIKEPIITiHIE AKOXKYWEHI KaJIbIITACThIPY YIIIH
KaHJal Heri3ri 3JIEMEHTTEp KaKeT?

3. Akcenepanusiay >KoHE WHKyOaiusiiay OarmapiamalapblHbIH CTapTanTapIbIH
JaMybIHA dcepl KaHiam?

4. CwmapT-TexHOJoTUsIap JIOTUCTUKA MEH 3JIEKTPOHABIK TOeJeMAEp cajlachlHa
KaJlai bIKITaa eremi?

5. E-TexHonorusuiapAblH 1aMy MepCleKTUBaIapbl KaHAal KoHE oJiap 3aMaHayu
Ou3HecTe KaHJal peJ aTKapaabl?

6. MoOmm3anusHbIH, (MOOMIIBAIK TEXHOJOTHUIIAPAbIH) KOMMEPLUS CalacChIHIaFb
BIKITAJIBI KaH1am?

7. KpuntoBamoTranap MeH OJIOKYEWH TEXHOJIOTHSIIAPHI JIEKTPOHABIK TOIEMIEPI1H
BIHFAMJIBUIBIFBIH KOHE KayITCI3AITH Kajlail apTThIpaibl?

8. AKnapaTTbIK KAyINCI3AIK >KOHE JAEPEeKTep/l KOopray YIIIH KaHJall HOpPMaTHBTIK
aKTUIep MEH CTaHAapTTap KOJIIaHbLIabI?

9. XKacanapl MHTEINIEKT KOHE MAIllMHA YHPEHY TEXHOJIOTHUIAPHI TYpPalbl
MOJIMETTEp/Il TEPEeH Tajijay MEH KIMEHT TXKIPpUOEeCiH Kamal kakcapTyFa
KeMeKkTecea1?

10. Cmaptr xana (Smart City) xonmenmusceiHbiH namybiHa [oT (MuTepHeT
3aTTapbl) TEXHOJIOTHSIAPHI Kanai bIKIaa eTei?

JIabopoTOPUAIBIK TAKBIPHINITAP:

Kocibun camama konmganOanel Oarjgapiamanapibl OpHATy JKOHE TNaljasaHy.
FouipiMu kaHe TEXHUKAIIBIK ecenTeyiiepre apHainradn Matlab opraceinia KyMbIC .
KonnanGanel ecentep mienry yuriH Matlab keHeWTU1iMI MakeTTEpiMEH KYMBIC
icrey.

CTyaeHTTIH 03IHAIK KYMBbICTAPbIHBIH TAKBIPBINTAPHI :

Tanceipmanapasl )kane COX kadbuinay.

TakbIpPbINTHI KAMTUTBIH CO3IK

1. Epkin 6argapjaMajbiK KAMTAMACHI3 €Ty

- Epkin Garmapnamansik Kamtamachid ety (Open-source software): barmapiamanibik HIMHIH
KOJIbI KOJI XKEeTiM/I1 OO0JIBIN, MaljanaHyIIbuiap MEH 93ipJeyIijiepAiH OHbI ©3repTyiHe KoHe
JaMBITYbIHA MYMKIHJIIK OepeTiH Oarmapiama.
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2. laMy nepcneKTHBAIAPBI

- UnHoBanusiap MeH >kaHambUIIbIK: KoFraMIacThIKTBIH O€JICeH 11 KaThICYbl apKbLIbI
WHHOBAIMSUIBIK MISTITIMACPAl KbUIIAM €HT13Y.

- Kapxpuiblk YHeM1eYy JIMIICH3USITBIK TOJIEMIEPCi3 )KYMBIC 1CTeY MYMKIH/IIT1, OYJI IIaFbIH
OM3HECKE Naiabl.

- CeHIMILTIK J)KOHE Kayirnci3aik KoraMaacThIK TapanblHaH KOATHI TEKCEPY, OarmapiamManbiK
KaTeH1 TY3€TY apKbUIbl )KOFaphl KAyiINCi3iK JCHIeHiH KaMTaMachI3 €Ty.

- Kocibu mampiTy MamaHap MeH a3ipiieyniiepre Tokipude MeH JaFIbUIap bl aTy MYMKIHIIT1.
3. Dkoxyiie

- DKoXyiie: AKIapaTThIK TEXHOJIOTHSAIAP CAaChIHAaFbl MHHOBAIMSUIAPAbI BIHTAIAHBIPY,
KOCIIIKEPIIIKTI IaMBITY KOHE IIaFbIH CTapTanTapbl KOJAayFa apHaJIFaH KyKe.

4. UudpakypblLIbIM

- UadpakypouieiM: LarbH cTapTanTapra Kojaay KepceTy YIIiH TeXHOMapKTep, HHKyOaTopiap
MEH aKceyepaTropiap Kypy.

5. 9pinrecrik

- OpinTectik: XKorapbl OKYy OpBIHIAPbI, MEMJICKETTIK OpraHiap MEeH >KeKe CEKTOp apachlHa
CEPIKTECTIK.

6. Kap:KbLIBIK KOJIIay

- Kapxbuieik Kosiay: BeHdypiblk KanuTaibIMeH Oipre crapTanrtapra rpaHTTap MEH
MEMJIEKETTIK cyOocuausnap oepy.

7. Akcesepanusiiay :koHe HHKyOauusiay 0araapjamMaiapsl

- Akcenepauusiay: CtapTanTap/sIH 6Cyl MEH IaMybIH JKeJeNIeTy YIIIiH XKYielni mapanap.

- MukyGanmsutay: Ctaprantap/ibl 0acTay YIIiH KaXeTTi pecypcTap MeH KoJijjay KaMTaMachi3 €Ty.
8. Cmapr-TexHoJiorusiap

- Cmapr-texnonorusiuap: [oT, 61ok4eliH MeH MOOMIIBIIK KOCBIMIIIATIAp bl IOTUCTHKA MEH TOJIEM
IPOIIECIHE eHT13Y.

9. Indpasik TeJIeM Kylesaepi

- Hudpneik Tenem xyienepi: OnnaitH miaTdopmanap apKbUIbl )KY3€T€ achIPbIIAThIH TOJIEM
KyHenepi.

10. JIorucTUKaHbIH ABTOMATU3ALMSACHI

- JlJoructukanbiH aBToMaTu3auusichl: bakpuiay skoHe oNnTUMH3ALMATIAY KypajldapblH Naiganana
OTBIPBII JIOTUCTUKAJIBIK MPOLIECTEP Il AaBTOMATTAHIBIPY.

11. Kpocc-mekapajabIK cayaa

- Kpocc-mekapanbik cayna: XaablKapallbIK TOJIEM KyHenepl MEH JIOTUCTUKAIBIK MIeTMIep/Ii
€HT13Yy.

12. E-TexHosorusijiap

- E-trexnonorusnap: UHTEpHET, MOOMIIB/IIK TEXHOJOTHUSIIAP MEH >KaCaHAbl MHTEIJICKT apKbLIbI
aKmapar, KbI3MEeTTep MEH oHIMIep 1 Oackapy.

13. D1eKTPOHABIK KOMMeEpPIHUsI

- DNeKTpoHIBIK KomMmeplus: OHnaiiH rmiatgopmaiap MEH KbI3METTEP apKbUIbl OHIM/II caTy MEeH
CaThIMN aly.

14. Hu¢pabik TpaH3aKuMsJIAP

- Hudpnpik Tpanzakuusiap: OHmaiiH miatdopmanap apKbLUIbI )Ky3ere achIpbUIaThIH KapKBUIBIK
orepanusiap.

15. AKnapartTbIK Kayincizaik

- AKnapaTThIK Kayincizmik: JlepekTep MeH Xyienep/ii Kopray Iapaiapbl, OHBIH 1IIIH]IE
KHOepKayirnci3iK.

16. KacaHabl MHTEJJIEKT K9HE MAIIIUHA YipeHy

- Kacanapt uatemnekT (Al): KommbroTepik xyhenepaid ajaM HHTEIUICKTICIHE YKcac opeKeT
€Ty KaoieTi.

- Mamuna yiipeny: JlepekTepieH aBTOMATThI TYpAE YUPEHII, JaMBITBUIATBIH aJTOPUTMIED.
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17. Cloud Computing (O6.1a4TBIK ecenrey)

- Cloud Computing: Jlepektep MeH KbI3MeTTep1iH IHTepHET apKbUIbl KOJDKETIMILTITI.

18. UHTepaKkTHBTI XK9He MOOMIM3aLUsIVIaHFaH I1aT¢opma

- NurepaxktuBTi miatdopma: TyTeIHYIIBIIApMEH OaiiflaHbIC OpHATY YILIH KOJ/IaHbUIAThIH
3aMaHayu TeXHOJIOTHsIap.

-M-commerce: MoOuIBIIK KOMMEPIIHSL.

19. Smart City xone IoT

- Smart City Kananbik mHQpPaKypbUIBIMIIBI JKETUIIIPY dKOHE aBTOMaTU3aIMsIIAY KYyHeepi.

- loT (MaTepHeT 3arTapsl): KypbUIFbUIApAbIH Oip-OipiMeH OailIaHbICHII, JepEKTEp AIMACybIH
JKY3€ere achipy.
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1. Topic. The Role of ICT in the Key Sectors of Societal Development and
ICT Standards
Today, one of our main concerns is the quality of education, and an effective way
to enhance this quality is through the use of various information technologies in
the educational system. One of the most important tasks facing society is to
cultivate information culture among the youth, who are the future members of our
society. The teaching process conducted through computers and interactive tools
helps develop students' innovative thinking abilities, leading them to discover
systemic connections and laws, ultimately paving the way for the formation of
their professional potential. The main requirement of an information society is to
provide students with the foundational knowledge of information literacy, to
develop their logical-structural thinking capabilities, and to cultivate the skills to
use information technology as a tool for self-development and implementation,
thus adapting them to the information society. Just as society evolves, state
authorities must also change, as their role is to meet the demands of the population,
and this is non-negotiable. The relationship between the state and citizens, the state
and business, and the state and state must be carried out at all levels, and services
should ideally be available in one place, through a unified electronic portal — the e-
government portal.
The pivotal role of international standards in the development of the information
society cannot be overlooked. A standard is a document that specifies criteria,
descriptions, guidelines, or specifications applicable to materials, products,
processes, and services. Standards can also be employed to support industries or
innovation policies like the adoption of new technologies. Information and
Communication Technologies (ICT) involve a collection of processes, methods,
and techniques for searching, collecting, storing, processing, providing, and
disseminating information. According to ISO/IEC 38500:2008 standards,
information technologies are defined as the necessary resources for collecting,
processing, storing, and disseminating information. In the Republic of Kazakhstan,
there are many national and interstate standards in the field of information
technologies. As society progresses, great responsibility falls upon the ICT sector.
Effective state regulation of the innovative development of ICT is fundamental to
enhancing the efficiency and competitiveness of Kazakhstan's national economy.
Technical committees for standardization participate in the development of
national, pre-national, international, regional, and interstate standards, as well as in
the formulation of standards. Kazakhstan also has national standards in the field of
Smart City and I1SO standards, including ISO/IEC 27031:2011, which describes the
concepts and principles of the preparedness of information and communication
technologies for business continuity and provides a system of methods and
processes for any organization's ICT business continuity.
List of Standards in the Field of Information and Communication Technologies of
the Republic of Kazakhstan
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List of Standards in the Field of ICT of the Republic of Kazakhstan

Table 1

Ne

Title of the Standard

1 Development of ST RK "Information Technologies, Programming Languages, Their
Environments, and Software Interfaces. Extension of the C++ Library and
Mathematical Special Support Functions."

2 Development of ST RK "Information Technologies. Interoperability of Open Systems.
Part 1. Object Identifier Resolution System."

3 Development of ST RK "Information Technologies. Interoperability of Open Systems.
Part 2. Procedures for the Operating Agency of the Object Identifier Authorization
System."

4 Development of ST RK "Information Technologies. Evaluation of Software Products.
Part 3. Process for Developers."

5 Development of ST RK "Systems and Software Development. Requirements for
Customers and Documentation Suppliers."

6 Development of ST RK "Information Technologies. Programming Languages, Their
Environments, and System Programming Interfaces. Extension of the C Library. Part 2.
Dynamic Allocation Functions."

7 Development of ST RK "Information Technologies. Development of Systems and
Software. Guidelines for the Requirements for Engineering Tool Capabilities."”

8 Development of ST RK "Information Technologies. Accessibility Analysis for Persons
with Disabilities. Part 1. Overview of User Needs."

9 Development of ST RK "Quality of Official Information of the Republic of
Kazakhstan. Rules for the Provision of Information Technologies for Certification."”

10 Development of ST RK "Information Technologies. Information and Computing
Systems. Stages and Phases of the Life Cycle, Types and Sets of Documents."

11 Development of ST RK "Information Processing Systems. User Documentation and
Information for Consumer Software Package Enclosures.”

12 Development of ST RK "Information Technologies. Guidelines for the Application of
the State Standard ISO/IEC 12207" (Process of the Life Cycle of Software Products).

13 Development of ST RK "Information Technologies. Guidelines for Managing Software
Documentation.”

14 Development of Web Standards for State Authorities of the Republic of Kazakhstan.

15 Development of ST RK "Accessibility of Internet Resources for Persons with
Disabilities."

16 Development of ST RK "Internet Resources, Internet Portals. Guidelines and Technical
Requirements."”

17 Development of ST RK "Recommended Practices for Developing Mobile Web
Applications.”

18 Development of ST RK "Requirements for the Security of Web Applications of State
Authorities.”

19 Development of ST RK "Information Technology. Methods for Ensuring Security.
Guidelines for Implementing an Information Security Management System."

20 Development of ST RK "Information Technology. Methods and Tools for Ensuring
Security. Information Security Management. Measurement.”

21 Development of ST RK "Information Technology. Methods for Ensuring Security.
Structure for Ensuring Privacy."”

22 Development of ST RK "Information Technology. Methods and Tools for Ensuring

Security. Assessment of the Security of Existing Systems."
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1.1. Definition of ICT: Subject and Purpose of ICT

What is meant by Information and Communication Technologies (ICT), and what
are their capabilities in modern times? The term "ICT" is often used to describe the
use of computers and the internet. Sometimes, "ICT" is associated with the most
complex and expensive computer technologies, while in other instances, it relates
to traditional technologies such as radio, television, and telephony, which we will
explore further. The definition of ICT varies widely based on context and
application. The roles assigned to ICT generally relate to two approaches:

- As a production sector: This approach signifies policies aimed at strengthening
and/or developing industries related to ICT.

- As a catalyst for socio-economic development: This approach envisions adopting
a general strategy that influences many sectors of the economy with the goal of
maximizing the informatization of the economy and society.

The subject of ICT serves to shape students' worldviews in the information sector
and modern information culture, meaning that they become capable of
purposefully working with information through professional applications in
acquisition, processing, transmission, and storage. The goal of teaching this subject
IS to equip students with the information and communication competencies
required to apply modern information technologies across various fields of
professional activity, scientific and practical work, self-education, and other
purposes. Beyond practical objectives, the course also aims to enrich students'
horizons and enhance their overall culture, knowledge, and sense of responsibility.
This subject seeks to prepare highly qualified specialists proficient in using
modern information and communication technologies in both professional domains
and everyday life. The topic does not focus on one aspect in detail but aims to
facilitate a better understanding of how ICT can be applied for socio-economic
development.

Objectives:

- To prepare competitive specialists;

- To master new teaching technologies;

- To ensure the effectiveness of the educational process through the use of
information and communication technologies;

- To cultivate a comprehensive personality in students, who can independently
utilize personal computer tools to meet modern societal demands.

1.2. Connection between ICT and Achieving Goals in the Millennium
Declaration and Its Tasks

The relationship between Information and Communication Technologies and the
Development Goals set in the Millennium Declaration (MDG) is apparent, though
it may not be entirely straightforward. However, the existence of this relationship
is evident and requires significant effort to build and explore. The primary task is
to deepen the potential uses of ICT to stimulate socio-economic development, as
well as to implement policies directed at encouraging the use of ICT systems,
which are beneficial for politicians and leaders as well as for ensuring the practical
integration of ICT in various social sectors. The United Nations Millennium
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Declaration was adopted by the UN General Assembly on September 8, 2000. In
the Millennium Declaration, member states of the UN committed to achieving
various goals regarding peace and security, development, environmental
protection, human rights, democracy and governance, protection of vulnerable
groups, fulfilling Africa’'s needs, and strengthening the UN. Some goals,
particularly in the realm of development, have been articulated with specific
numbers and timelines (primarily for 2015 and 2020). The UN Secretary-General
continually provides reports and speeches regarding these matters. ICTs are
inherently interconnected, and their application can span multiple sectors. There
are two approaches to the application of ICT. The first concerns direct applications
aimed at end-users and is used to establish a direct connection between them and
their service providers. The second approach is indirect, focusing on developing
policies for infrastructure, supporting systems, and content, with the expectation
that this will in turn benefit end-users.

1.3. Modern History of Kazakhstan in the Context of Global Historical
Processes and the Concept of Forming Historical Consciousness in
Kazakhstan

The modern history of Kazakhstan is closely linked to global historical processes.
The formation of historical consciousness is a process of understanding and
developing the foundations of national identity, culture, and statehood. The
modern history of Kazakhstan within the context of global historical processes
includes:

1. Independence Period: The declaration of Kazakhstan's independence in 1991
marked a historical moment that provided a new direction for the country's
political, economic, and social development. Following independence, Kazakhstan
sought to establish its place in the international arena.

2. Globalization: The integration of Kazakhstan into the global economy, attracting
foreign investments, and cooperation with international organizations are crucial
aspects of modern history.

3. Culture and Identity: The role of culture, language, traditions, and national
values is paramount in the formation of historical consciousness. Kazakhstan's
multi-ethnic society reflects the diversity of its historical consciousness.

The Concept of Forming Historical Consciousness in Kazakhstan

1. Historical Education: Teaching national history, culture, and traditions to youth
through the historical education system.

2. Research and Publication: Supporting historical research, opening archives, and
publishing historical documents to cultivate historical awareness.

3. nternational Cooperation: Participating in international scientific projects and
conferences to research and promote Kazakhstan's history.

4. National Ideology: The role of national ideology in shaping historical
consciousness, aimed at enhancing the unity, patriotism, and national pride of the
populace.The modern history of Kazakhstan and the formation of historical
consciousness is a complex and multifaceted process closely intertwined with
global historical processes.
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Conclusion

Information and Communication Technologies (ICT) are a crucial pillar of societal
development, and their impact is widespread. The introduction of ICT in
education, healthcare, economics, social relations, and public administration
improves people's lives, increases efficiency, and promotes innovative ideas.
Moreover, ICT standards play an important role in enhancing the reliability of
these systems by ensuring technology integration and security. With the
development of ICT, the introduction of new innovations and standards in the
future will contribute to the qualitative and sustainable development of society.

Control Questions:

1. How do Information and Communication Technologies (ICT) influence the
development of society?

2. What is the importance of cultivating information culture? What are the
responsibilities of the education system in developing the information culture of
youth?

3. What is the role of ICT standards and international standards? Discuss the
significance of the ISO/IEC 38500:2008 standard in the field of ICT.

4. What assistance can ICT provide in achieving the development goals of the
Millennium Declaration? What metrics can characterize the modes of ICT
involvement in reaching these goals?

5. What is the connection between modern Kazakh history and global historical
processes? What historical significance does the independence period hold for
Kazakhstan's development?

6. What strategic initiatives exist in Kazakhstan for forming historical
consciousness? What is the importance of historical education and international
cooperation?

7. How do computer tools and interactive technologies help change the teaching
process? In what ways is the ability of students to identify systemic relationships
developed?

8. What role do Information and Communication Technologies play in socio-
economic development? What are the effects and usage possibilities of ICT in
economic sectors?

9. For what purposes can law enforcement agencies and state authorities in
Kazakhstan utilize ICT? What is the significance of developing the electronic
format of state services?

10. What is the role of national ideology and culture in shaping historical
consciousness? What is the role and influence of historical consciousness and
culture in Kazakhstan's multi-ethnic society?

Laboratory Topics

- Calculating the performance of a computer system: speed, efficiency, power
consumption, Amdahl's law, CPU time.

Student Independent Work Topics:

78



- Creating a block diagram of the functioning of computer hardware.

Glossary Covering the Topic:

1. Information and Communication Technologies (ICT): A set of technologies and tools for
acquiring, processing, storing, delivering, and disseminating information. The main elements of
ICT include computers, mobile devices, the internet, software, and connectivity technologies.

2. Millennium Declaration: A document adopted by the UN General Assembly in 2000,
wherein member states of the UN set several goals regarding development, human rights, peace,
and security.

3.Historical Consciousness: Concepts that shape the national identity, culture, statehood, and
values, based on historical experience and knowledge.

4. Independence: The state of having full legal and economic freedom, starting from
Kazakhstan's independence declared in 1991, impacting its external and internal policies.

5. Globalization: The economic, political, cultural, and technological integration of nations and
organizations in the world.

6. National Identity: An individual's sense of belonging to their nationality, culture, traditions,
and language.

7. Informatization: The process of effectively utilizing informational resources and data in
society, enhancing information culture and quality.

8. Economic Development: Systematic actions and programs that contribute to the growth and
improvement of the economy.

9. Information and Communication Competencies: An individual's capability to effectively
use information technologies, process information, and communicate.

10.Socio-Economic Development: The rapid economic growth and improvement of social
conditions, enhancing people's quality of life.

11. Competitiveness: The ability to withstand competition in the market, reflecting the
economic efficiency of a state, enterprise, or individual.

12. International Cooperation: A partnership facilitating information, resource, and
experience exchange among countries and international organizations.

13. Historical Research: The process of studying historical facts and events, understanding
their contexts, and compiling documents and information.

14. National Ideology: A framework reflecting the cultural, political, and social values of a
nation, aimed at promoting unity, patriotism, and national pride.

15. Education System: The collection of mechanisms and structures used to provide education
and skills to youth.

79



2. Topic: Introduction to Computer Systems and Architecture of Computer
Systems

2.1 Overview of Computer Systems
A computer system is a complex of hardware and software designed for data
processing and storage. Computer systems are utilized to process, store, transmit,
and retrieve information at various levels. They include devices ranging from
microcomputers to large systems. The main function of computer systems is to
execute tasks, process information, and deliver results to the user.
2.2 Evolution of Computer Systems
The history of computer systems can be divided into three main periods:
1. Early Computers (1940-1950s): The first electronic computing machines were
large and designed for performing calculations and bookkeeping. Examples
include ENIAC and UNIVAC.
2. Minicomputers and Microelectronics (1960-1970s): The size and cost of
computers decreased, allowing widespread use in organizational and business life.
3. Personal Computers (1980-1990s): The emergence of devices like IBM PC and
Apple Macintosh made computers accessible to individual users.
4. Era of New Technologies and the Internet (2000s — Present): During this period,
mobile devices, tablets, cloud computing, and technologies for working with big
data have developed.
2.3 Architecture and Components of Computer Systems
The architecture of computer systems consists of several levels:
-System Architecture: The overall organization of the computer and how its
components interact with one another.
- Processor (CPU): The main computing block that processes all operations.
- Memory (RAM): A device that temporarily stores information, speeding up data
processing between the processor and storage devices.
- Storage Devices: Used for long-term data storage (hard drives, SSDs, flash
drives).
- Input/Output Devices: Elements facilitating communication between the user and
the computer (keyboard, monitor, printer).
2.4 Applications of Computer Systems
Computer systems are widely used across all sectors, including:
- Business: Management, accounting, analytics.
- Education: Educational tools, online courses.
- Medicine: Data storage, diagnostic systems.
- Science: Research, simulations.
- Daily Activities: Mobile applications, internet services.
2.5 Representation of Data in Computer Systems
Data in computer systems is represented in two main forms:
- Bits and Bytes: Data is written in a binary format (0 and 1).
- Data Formats: Types used to represent information, such as text, numerical,
graphical formats. For example, texts in ASCII format, images in JPEG or PNG
format.
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The efficiency of data processing and storage in computer systems directly affects
the user's experience and data security.

Conclusion

Computer systems are the backbone of modern information society. Their
architecture and components are specifically designed to work efficiently across
various fields of application. The development of computer technologies has
transformed many aspects of the information society, influencing not only
technological changes but also social, economic, and cultural transformations.

Control Questions

1. Define the importance of computer systems.

2. ldentify the historical development of computer systems.

3. Describe the characteristics of computer systems.

4. Explain the functions and capabilities of computer systems.

5. Identify the application areas of computer systems.

6. Discuss how data is represented in computer systems.

7. Determine the impact of computer systems and data processing and storage.
8. How many primary forms are data represented in computer systems? What are
they?

9. In what sectors are computer systems widely used today?

10. Discuss the levels of architecture in computer systems.

Laboratory Topics:

- Determining the properties of operating systems. Working with files and
directories.

Topics for Student Independent Work:

- Creating a block diagram of the functioning of computer hardware. Phase 2.

Glossary Covering the Topic:
1. Computer System: A combination of hardware (devices) and software (programs) used for
data processing, storage, and transmission.

2. Electronic Computer: A general term for the first computers used for calculations and
accounts, including examples like ENIAC and UNIVAC.

3. Minicomputer: A computing system that emerged during the 1960s and 1970s,
characterized by larger size and higher cost, aimed at scientific and business applications.

4. Microelectronics: The process of reducing the size and cost of computers, enabling their
wide adoption.

5. Personal Computer (PC): A type of computer designed for individual users, such as IBM
PC and Apple Macintosh.

6. New Technologies: The development of mobile devices, tablets, cloud computing, and
technologies for working with big data.

7. System Architecture: The overall organization of the computer and the operational
mechanisms of its components.

8. Processor (CPU): The main computing unit of the computer that processes all operations.

9. Random Access Memory (RAM): A device that temporarily holds data between the
processor and storage devices for rapid processing.
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10. Storage Devices: Devices used for long-term data storage, including hard drives, SSDs,
and flash drives.

11. Input/Output Devices: Elements that facilitate communication between the user and the
computer, such as keyboards, monitors, and printers.

12. Data Representation: Information related to how data is stored and processed in computer
systems, e.g., bits and bytes.

13. Bits and Bytes: Data is written in binary form (0 and 1), where a bit is the smallest unit of
information, and a byte consists of 8 bits.

14. Data Format: Types used for representing information, such as ASCII for text and JPEG or
PNG for images.

15. Application Areas: Describes how computer systems are applied across different sectors
(business, education, medicine, science).

16. Information Security: Mechanisms to protect the safety of computer data and information,
preventing unauthorized access.

17. System: A collection of functional components of a computer that work together to
perform specific tasks.
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3. Topic: Software and Operating Systems

Software is a collection of programs and data designed to effectively utilize the
hardware of a computer system and accomplish tasks. Software enhances the
functional capabilities of a computer and allows users to resolve various tasks.
3.1 Software: Types, Objectives, and Characteristics
Types of Software
1. System Software:

- Operating Systems: Programs designed to manage the hardware of a computer
(e.g., Windows, Linux, macQOS).

- Drivers: Programs that establish communication between hardware and the
operating system.
2. Application Software:

- Office Suites: Word processors, spreadsheets (e.g., Microsoft Office, Google
Docs).

- Graphic Editors: Photoshop, GIMP.

- Numerical Computing: MATLAB, Mathematica.
3. Development Tools:

- Programming Languages: Python, Java, C++.

- Integrated Development Environments (IDE): Visual Studio, Eclipse.
Objectives and Characteristics:
- Automating tasks, processing data, and storing and retrieving information.
- Providing user interfaces and managing system operations.
- Simplifying direct access to computer hardware.
3.2 Key Concepts of Operating Systems and Their Evolution
An operating system (OS) is software that facilitates communication between a
computer's hardware and application programs. It manages hardware resources,
coordinates data and processes, and provides a user interface.
Key Functions of Operating Systems:
- Process Management: Monitoring and controlling the execution of processes.
- Memory Management: Efficiently utilizing memory and dynamically allocating
memory.
- File System Management: Storing, structuring, and protecting files.
- Device Management: Managing input/output devices like printers and scanners.
Evolution:
- Early Operating Systems (1940-1950s): Focused on maximizing the use of
multiprogramming mechanisms for single users.
- Multi-user Systems (1960-1970s): Development of systems like UNIX that
allowed resource sharing.
-Graphical User Interfaces (1980-1990s): Introduction of graphical interfaces in
systems like Windows and macOS.
- Mobile Operating Systems (2000s — Present): Emergence of Android and i0S,
addressing the needs of operating systems in mobile devices.
3.3 Main Concepts and Classification of Operating Systems

Main Concepts:
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- Multifunctionality: Capability to execute multiple functions simultaneously.

- Resource Management: Balancing computer resources (memory, CPU time).

- Security and Protection: Safeguarding data and resources from unauthorized
access.

Classification:

- Server Operating Systems: Windows Server, Linux Server.

- Personal Computer Operating Systems: Windows, macQOS, Linux distributions
(Ubuntu, Fedora).

- Mobile Operating Systems: Android, i0S, Windows Phone.

- Embedded Systems: Software designed for specific functions and devices (e.g.,
used in cars, household appliances).

3.4 Classification of Desktop Applications

Desktop applications are installed on a user's computer and can perform various
tasks. The main types of desktop applications include:

1. Word Processors: Applications for text editing (Microsoft Word, LibreOffice
Writer).

2. Spreadsheets: Applications for managing data in tabular format (Microsoft
Excel, Google Sheets).

3. Graphic Editors: Applications for editing images and graphic designs (Adobe
Photoshop, CoreIDRAW).

4. Browsers: Applications used for searching information on the internet and
viewing websites (Google Chrome, Mozilla Firefox).

5. Multimedia Applications: Applications for editing audio and video (Adobe
Premiere Pro, Audacity).

Conclusion

Software and operating systems are fundamental functional elements of computers.
Their evolution and classification are aimed at satisfying user needs, highlighting
the role of software in society. Each development phase introduces new
technologies and methods, opening up greater possibilities for users.

Control Questions

1. What is software, and what are its main components?

2. What is the difference between system software and application software?

3. What are the main functions of operating systems?

4. How did the evolution of early operating systems occur, and what phases does it
encompass?

5. Compare server operating systems with personal computer operating systems.

6. What are drivers used for, and how do they relate to the operating system?

7. Provide examples of application software and describe their main functions.

8. What factors are associated with the development trends of mobile operating
systems?

9. How are the security and protection functions of an operating system
implemented?
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10. Name the main types of desktop applications and describe the areas of use for
each.

Laboratory Topics:

- Identify requirements for developing a "user-friendly" website.

Topics for Student Independent Work:

- Structuring, analyzing, and gathering data in a professional environment (creating
a database). Phase 1.

Glossary Covering the Topic:
1. Software: A collection of programs and data that enables effective use of computer hardware
and task execution.

2. System Software: Programs designed to manage hardware components of a computer;
includes operating systems and drivers.

3. Operating System (OS): Software that establishes communication between hardware and
application programs; it manages resources, coordinates processes, and provides user interfaces.

4. Driver: Software that establishes a link between hardware and the operating system,
ensuring proper functioning of hardware.

5. Application Software: Programs designed for users to perform everyday tasks, such as
word processors and graphic editors.

6. Office Suites: A collection of applications for carrying out various office tasks, e.g.,
Microsoft Office, Google Docs.

7. Programming Languages: Languages used to write computer programs, such as Python,
Java, C++.

8. Integrated Development Environment (IDE): A set of tools for developers to write, test,
and debug code.

9. Process Management: A function of the operating system that controls the execution of
processes.

10. Memory Management: An OS function required for efficiently utilizing memory and
performing dynamic memory allocation.

11. File System: Mechanisms for storing, structuring, and protecting data; the OS determines
how files are organized.

12.Device Management: An OS function that ensures proper management of input/output
devices like printers and scanners.

13. Multi-user Systems: Systems that allow multiple users to share resources simultaneously,
e.g., UNIX.

14. Graphical User Interface: An interface that includes graphical elements (icons, buttons)
for interacting with users.

15. Mobile Operating Systems: Operating systems specifically designed for mobile devices,
e.g., Android, iOS.

16. Server Operating Systems: Operating systems designed for servers to manage resources
and connect with multiple clients, e.g., Windows Server, Linux Server.

17. Personal Computer Operating Systems: Operating systems used on personal computers
for individual users, e.g., Windows, macQOS, Linux distributions.

8. Embedded Systems: Software designed for specific functions and devices, such as in cars
or household appliances.

19. Desktop Applications: Programs installed on a user’s computer to perform various tasks.

20. Word Processors: Applications for text editing, e.g., Microsoft Word, LibreOffice Writer.

21. Spreadsheet Applications: Programs for managing data in a table format, e.g., Microsoft
Excel, Google Sheets.
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22. Graphic Editors: Software for processing images and graphic projects, e.g., Adobe
Photoshop, CoreIDRAW.

23. Browsers: Software used for searching information on the internet and viewing websites,
e.g., Google Chrome, Mozilla Firefox.

24. Multimedia Applications: Software for editing audio and video, e.g., Adobe Premiere Pro,
Audacity.
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4. Topic: Human-Computer Interaction

4.1 User Interface as a Tool for Human-Computer Interaction.
Usability of Interfaces A User Interface (Ul) is the means of interaction and
information exchange between a user and a computer or software system. Usability
describes how easily, effectively, and efficiently users can utilize the interface.
Usability defines the user experience (UX), which reflects the user's interactions
and perceptions concerning the interface.
Aspects of Usability:
- Ease of Use: The interface should be understandable and easy to use for the user.
- Efficiency: Users should be able to perform necessary tasks quickly and
effectively.
- Support: Necessary support should be provided to the user during system usage,
such as help documentation and tutorials.
- Recall: The user interface should allow users to remember their selections and
elements easily.
4.2 Types of Interfaces: Command Line Interface, Textual Interface,
Graphical Interface
1. Command Line Interface (CLI):

- Users input commands in text format.

- The system responds to commands.

- Advantages: Speed, complete control; Disadvantages: Difficult to learn and use
for some users.
2. Text User Interface (TUI):

- Users interact with textual menus and elements.

- Common in many applications (e.g., MS-DOS).

- Advantages: Allows simple scenarios without visual elements.
3. Graphical User Interface (GUI):

- Based on visual elements (buttons, menus, windows).

- Users manipulate the interface using a mouse or touch screen.

- Advantages: Intuitive, simplifies user interaction; Disadvantages: Consumes
more resources.
4.3 User's Personal and Mental Characteristics. Stages of User Interface
Development
1. User's Personal Characteristics:

- Age, gender, education, technical skills.

- Domain knowledge: Understanding of the program or system.
2. User's Mental Characteristics

- Thinking methods: Visual, textual, analytical.

- User's needs and motivations: Why the user is utilizing the interface.
Stages of User Interface Development:
1. Research: Understanding user needs and issues.
2. Sketching Creating an initial prototype of the interface.
3. Design Defining the structure, elements, and style of the interface.

87



4. Testing: Conducting tests with users and gathering feedback.

5. Refinement: Improving the interface based on user suggestions.

4.4 Types of Interface Testing (User Testing). Perspectives for Interface
Development

Types of Interface Testing:

1. Moderated Testing A facilitator (moderator) observes the user's actions during
the test.

2. Unmoderated Testing: Users perform tasks on their own, with results recorded.
3. Touch Testing: Testing the response mechanism of interface elements.

4. Public Testing: Observing the interactions of many users with the interface.
Future Perspectives for Interfaces:

- Virtual Reality (VR) and Augmented Reality (AR): Interfaces that provide new
experiences and create a natural hierarchy for users.

- oice Interfaces:Tools that can be controlled by voice commands, such as virtual
assistants.

- Adaptive Interfaces for Portable Devices: Interfaces designed for smartphones
and wearable technology.

- Artificial Intelligence: Interfaces that are driven by user needs and data-driven
insights.

Conclusion

The user interface plays a crucial role in ensuring effective human-computer
interaction. Understanding usability and various types of interfaces contributes to
enhancing user experience. Considering users' personal and mental characteristics
Is essential in interface design. Interface testing is necessary, and future interface
development will be influenced by advancements in technology and methods.

Control Questions

1. What is a user interface (Ul), and what functions does it perform?

2. What is usability, and what are its components?

3. What are the advantages and disadvantages of command line interfaces (CLI)?
4. What are the main differences between graphical interfaces (GUI) and textual
interfaces (TUI)?

5. How do users' personal characteristics affect interface design?

6. What objectives does research aim to achieve in the stages of interface design?
7. What are the advantages of each type of user interface testing?

8. How can virtual and augmented reality technologies enhance interfaces?

9. What are the implications and potential uses of voice interfaces?

10. How can artificial intelligence enhance the functionality of interfaces?

Laboratory Topics:

- Develop a database structure, create tables and queries. Work with MySQL
relational database. Administer MySQL databases using phpMyAdmin. Work with
a single-table database.

Topics for Student Independent Work:
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- Structuring, analyzing, and gathering data in a professional environment (creating
a database). Phase 2.

Glossary Covering the Topic:
1. User Interface (Ul): The interface that enables information exchange between the user and a
computer or software system.

2. Usability: A property describing how easy, effective, and efficient users find the interface to
be.

3. User Experience (UX): A concept representing the relationship and impact of the user’s
interaction with the interface.

4.Ease of Use: Indicates that the user interface should be understandable and easy to navigate.

5. Efficiency: Users should be able to accomplish necessary tasks quickly and effectively.

6. Support: Services provided to users during their interaction with the system, including help
documentation and tutorials.

7. Recall: The ability of the user interface to allow users to remember their choices or elements
easily.

8. Command Line Interface (CLI): An interface where users input commands in text form
and the system responds to them.

9. Text User Interface (TUI): An interface allowing user interaction through text menus and
elements; commonly used in many applications.

10. Graphical User Interface (GUI): An interface that relies on visual elements to facilitate
user interaction and control.

11. User's Personal Characteristics: Attributes such as age, gender, education, technical
skills, and domain knowledge.

12. User's Mental Characteristics: Attributes involving thinking methods (visual, textual,
analytical) and users' needs and motives.

13. Stages of Interface Development: The phases involved in creating a user interface, such
as research, sketching, design, testing, and refinement.

14.Moderated Testing: A type of testing where an observer monitors user actions.

15. Unmoderated Testing: A type of testing where users perform tasks independently, and
results are documented.
16.Touch Testing: Testing the responsiveness of interface elements when interacted with by
users.

17.Public Testing: Observing and analyzing interactions of many users with the interface.

18. irtual Reality (VR): An interactive environment controlled by a computer that offers
highly immersive user experiences.

19. Augmented Reality (AR): Interfaces that integrate physical and virtual elements to create
enriched experiences.

20. Voice Interfaces: Tools that are managed through voice commands, such as virtual
assistants.

21. Portable Devices: Adaptive interfaces designed specifically for smartphones, wearables,
and other mobile technologies.

22. Artificial Intelligence: Interfaces that are responsive to user needs and driven by data
analysis
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5. Topic: Database Systems
5.1 Fundamentals of Database Systems: Concepts, Descriptions, Architectures
A database (DB) is a system designed to store, manage, and process structured
data. Database management systems (DBMS) include software that enhances the
efficiency of information management.
Characteristics:
- Organization: Structure and format of data. Data is organized according to
specific models (relational, object-oriented, hierarchical, etc.).
- Management: DBMS ensures data input, processing, consumption, and security.
- User Interface: Tools that facilitate interaction between users and data.
Architecture
- Single-tier Architecture: Directly connects the user interface with the database.
- Two-tier Architecture: Client-server model where the client connects to the
database and sends requests, while the server processes the requests.
- Three-tier Architecture: This model includes an intermediary (such as business
logic) layer between the client, server, and database.
5.2 Data Model. Normalization. Integrity Constraints
A data model is a method for structuring data. Various data models exist, with the
most popular being:
- Relational Model: Data is stored in table format, defining relationships between
tables.
- Object-oriented Model: Data is structured as objects with relationships among
objects.
Normalization is a method for organizing data in relational data models. Its
primary goal is to store data flexibly, efficiently, and without redundancy. There
are several normal forms (INF, 2NF, 3NF, etc.), which introduce rules defining
data structures.
Integrity constraintsare measures to ensure the accuracy, completeness, and
longevity of data. There are several types of integrity constraints:
- Entity Integrity: Ensures the uniqueness of data records.
- Domain Integrity: Ensures data conforms to specific types and ranges.
- Referential Integrity: Maintains the accuracy of references between tables.
5.3 Query Optimization and Processing. Basics of SQL
Query Optimization is the process of refining SQL queries to quickly retrieve
required data from the database. Strategies for query optimization include:
- Creating Indexes: Ensures quick access to data.
- Improving Query Structure Efficient use of JOIN operators, WHERE conditions,
etc., to speed up execution.
SQL (Structured Query Language) is the standard language for working with
relational databases. The main types of SQL commands are:
- SELECT: Used to retrieve data.
- INSERT: Used to add new data.
- UPDATE: Used to modify existing data.
- DELETE: Used to remove data.
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5.4 Parallel Data Processing and Recovery. Database Design and Creation
Parallel Data Processing allows multiple processes or arrays to work with data
simultaneously. This capability is especially beneficial for enhancing processing
speed when dealing with large volumes of data.

Data Recovery is the process of restoring data after system failures or data loss.
Techniques such as logical backups and replication are used.

Database Design and Creation involves:

1. Requirements Analysis: Identifying user and system requirements.

2. Creating a Data Model: Defining the structure and relationships of the data.

3. Physical Design: Building the database with a concrete structure (tables,
indexes).

4. Testing: Verifying the solution’s performance and capabilities.

5.5 ORM Programming Technology

ORM (Object-Relational Mapping) is a technology for processing relational
databases in object-oriented programming. ORM allows programs to interact with
data as objects, thus reducing complexity.

Advantages of ORM

- Organizes data using an object-oriented model, simplifying code.

- Eliminates the need to write direct SQL code for database access.

- Provides portable source code.

Distributed, Parallel, and Heterogeneous Databases:

- Distributed Databases: Data is stored across multiple servers.

- Parallel Databases: Data is processed in parallel across multiple processors.

- Heterogeneous Databases: Systems that enable management of various types of
data and databases.

Conclusion

Database systems enable efficient management, storage, and processing of
information. Their architectures and models may vary, but they consistently aim to
maintain data integrity and security. Understanding the basics of SQL and database
design skills are critical components in the field of information management. ORM
technology simplifies interactions with data, while distributed and parallel
databases are designed to meet modern business demands.

Control Questions

1. What are the main differences between a database and a database management
system (DBMS)?

2. What are the advantages of the relational data model, and in what scenarios is it
used?

3. What is normalization, and what role does it play in structuring database
information?

4. What is the concept of data integrity, and what are its main types?

5. What types of JOIN operators exist in SQL, and how are they used during data
queries?
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6. What key considerations and requirements should be taken into account during
database design phases?

7. What are the advantages and disadvantages of ORM (Object-Relational
Mapping) technology?

8. What is parallel data processing, and how does it affect database performance?
9. What role do indexes play in DBMS, and what are the main reasons for their
use?

10. What are the processes involved in data recovery, and why are they important
in database management?

Laboratory Topics:

- Design and create presentations for lecture materials, scientific reports, etc.
Topics for Student Independent Work:

- Describe the network topology of an administrative building. Phase 1.

Glossary Covering the Topic:
1. Database (DB): A system designed for storing, managing, and processing structured data.

2. Database Management Systems (DBMS): Software designed to enhance the efficiency of
information management.

3. Organization: The structure and formats of data. Data is organized according to specific
models.

4. Management: The DBMS ensures the input, processing, consumption, and security of data.

5. User Interface: Tools that facilitate user interaction with data.

6. Single-tier Architecture: An architecture model that directly connects the user interface to
the database.

7. Two-tier Architecture: A client-server model in which the client connects to the database
and sends requests, while the server processes them.

8.Three-tier Architecture: An architecture that includes an intermediary layer (such as
business logic) between the client, server, and database.

9. Data Model: A method for structuring data.

10. Relational Model: A model in which data is stored in tables, defining relationships
between them.

11. Object-oriented Model: A model in which data is structured as objects with relationships
among objects.

12. Normalization: A method for organizing data in relational data models to ensure flexible,
efficient, and non-redundant storage.

13. Integrity Constraints: Measures to ensure the accuracy, completeness, and longevity of
data.

14. Entity Integrity: A constraint ensuring the uniqueness of data records.

15. Domain Integrity: A constraint ensuring data conforms to specific types and ranges.

16. Referential Integrity: A constraint maintaining the accuracy of references among tables.

17.Query Optimization: The process of refining SQL queries for faster data retrieval from a
database.

18. SQL (Structured Query Language): A standard language for working with relational
databases.

19. SELECT: An operator used to retrieve data.

20. INSERT: An operator used to add new data.

21. UPDATE: An operator used to modify existing data.

22. DELETE: An operator used to remove data.
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23. Parallel Data Processing: The capability of multiple processes or arrays to work with data
simultaneously.

24.Data Recovery: The process of restoring data after system failures or data loss.

25.Database Design: The process of defining the structure, relationships, and system
requirements of data.

26. ORM (Object-Relational Mapping): A technology for processing relational databases in
object-oriented programming.

27. Distributed Database: A database where data is stored across multiple servers.

28. Parallel Database: A database where data is processed in parallel across multiple
processors.

29. Heterogeneous Database: A system that allows management of various types of data and
databases.
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Topic 6: Data Analysis. Data Management.

6.1 Basics of Data Analysis. Methods of Collection, Classification, and
Prediction. Decision Trees

Data analysis is the process of extracting useful information from data. The main
stages of data analysis are:

Collection: Data is collected from various sources, such as sensors, surveys,
the internet, etc.

Classification: Data is divided into groups based on size, characteristics, or
categories. This process can be done manually or automatically.

Prediction: Predicting future or unknown events based on the data.
Statistical models  and algorithms  are used  for  this.
Decision trees are graphical models used for visual representation of data
classification or prediction. A decision tree starts from a root node and
branches out through queries and decisions, showing managerial choices.
Each internal node represents a specific attribute of the data, while branches
represent different decision paths.

6.2 Processing Big Data. Data Mining Methods and Stages

Big Data refers to data sets that exceed the size, speed, and variety of traditional
databases. Special tools and methods are required to process Big Data.
Data Mining is the process of automatically extracting knowledge from large and
complex data sets. The stages of data mining are:

1.
2.
3.
4.
S.

6.
7.

Data Collection: Gathering necessary information from data sources.

Data Cleaning: Removing unnecessary or poor-quality data.

Data Integration: Merging data collected from various sources into a
unified configuration.

Data Transformation: Modifying data to make it ready for analysis and
visualization.

Data Mining (Modeling): Using statistical or machine learning algorithms
to discover useful patterns, relationships, or predictions in the data.
Evaluation of Results: Verifying the accuracy of the extracted knowledge.
Presentation of Results: Showing the results through data visualization or
reporting.

6.3 Data Mining Tasks. Data Visualization
Data Mining tasks include:

Clustering: Grouping data into similar clusters.

Prediction: Predicting future values based on data.

Association: Finding relationships between data, such as identifying product
associations in purchases.

Segmentation: Dividing markets or users into different segments.
Data visualization is the process of presenting data visually using graphs or
charts. Visualization helps simplify complex data and is effective in
delivering information during analytical meetings, reports, and decision-
making processes. Common tools and methods for data visualization
include:
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« Graphs and charts: Examples include line charts, bar charts, pie charts.
 Interactive dashboards: Tools that allow dynamic data presentation.
. Maps: Used to present geographical data, such as heat maps.
6.4 Data Analysis. Data Management
Data analysis is the process of extracting meaningful information from data using
information technologies and statistical methods. It enables businesses to improve
decision-making, identify market trends, and develop organizational strategies. The
main aspects of data analysis are:
1. Data Collection:
o Data is collected from various sources (services, clients, sensors, etc.).
o Encoding: Data is formatted, filtered, and structured.
2. Data Processing:

o Data Cleaning: Removing incorrectly or incompletely obtained data.

o Data Transformation: Converting data into a suitable format for
analysis.

3. Data Analysis Methods:

o Descriptive analysis: ldentifying key characteristics of data (average,
median, standard deviation, etc.).

o Diagnostic analysis: Determining the reasons behind certain
conditions.

o Predictive analysis: Predicting future scenarios based on data.

o Prescriptive analysis: Developing recommendations and decisions
based on predictions.

4. Data Visualization:

o Data is presented through graphs, charts, maps, and interactive
dashboards, making it easier to understand and accessible for analysts
and decision-makers.

5. Summary:
o Summarizing analysis results to provide actionable recommendations
based on ideas and conclusions.
2. Data Management
Data management is a set of policies and procedures that ensure the structure,
quality, security, and accessibility of data. The main aspects of data management
are:
1. Data Strategy:

o Developing a plan and criteria for data management, which should

align with the enterprise's strategic objectives.
2. Data Quality Management:

o Monitoring data accuracy, completeness, integrity, and timeliness.

Data cleaning and validation mechanisms are employed.
3. Data Storage:

o Using data storage systems (databases, data warehouses) and physical

or cloud infrastructures.
4. Data Security:
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o Protecting data from unauthorized access, using encryption, backup
systems, and preventing data loss.
5. Data Integration:
o Integrating various data sources to automate business processes and
open data flows between applications.
6. Data Storage and Protection Standards:
o Adhering to national and international standards for data management
and information governance.
7. Data Utilization:
o Using data to enhance business processes and strategic decisions.
Conclusion:
Data analysis and management are crucial in the modern information society. By
using methods such as data collection, classification, and prediction, information
can be effectively utilized. Big Data, data mining techniques, and data
visualization help enterprises and organizations make informed decisions and
improve their business processes. Effective data analysis provides competitive
advantages, while data management ensures data security, quality, and
accessibility. The development of innovative technologies (Big Data, Al, machine
learning) is opening new possibilities and approaches in data analysis and
management.
Control Questions:
What are the main stages of data analysis?
What is a decision tree, and how is it used in data analysis?
What is Big Data, and what methods are required to process such data?
What are the main stages of Data Mining?
What is the difference between clustering and segmentation?
What are the main tools and methods for data visualization?
What are the key aspects of data quality management?
What is prescriptive analysis, and what role does it play in data analysis?
. What methods and standards should be applied for data protection?
10 Why is a data management strategy important, and what are its components?
Laboratory Topics:
Processing digital information, handling formulas in spreadsheet editors, and
creating charts.
Student’s Independent Work Topics:

Describing the network topology of an administrative building. Stage 2.
Glossary Covering the Topic:

©CoNoRWNE

1. Data Analysis: The process of extracting useful information from data, using statistical
and information technologies.

2. Collection: The process of gathering data from various sources (sensors, surveys, the
internet, etc.).

3. Classification: The process of dividing data into groups based on characteristics, size, or
categories.

4. Prediction: The process of forecasting future or unknown events based on data, using
statistical models and algorithms.

96



11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

Decision Trees: Graphical models used to visually represent data classification or
prediction, with queries and decisions shown through branching.

Big Data: Data sets that exceed the size, speed, and variety of traditional databases.

Data Mining: The process of automatically extracting knowledge from large and
complex data sets.

Data Collection: The process of gathering necessary information from data sources.
Data Cleaning: The process of removing unnecessary or poor-quality data.

. Data Integration: The process of merging data collected from various sources into a

unified configuration.

Data Transformation: The process of modifying data to make it ready for analysis and
visualization.

Evaluation of Results: The process of verifying the accuracy of the extracted
knowledge.

Presentation of Results: The process of showing the results through data visualization or
reporting.

Clustering: The process of grouping data into similar clusters.

Association: Establishing relationships between data, such as identifying product
associations in purchases.

Segmentation: Dividing markets or users into different segments.

Data Visualization: The process of presenting data visually through graphs or charts.
Graphs and Charts: Tools used for data visualization; line charts, bar charts, pie charts.
Interactive Dashboards: Tools that allow dynamic data presentation.

Geographical Maps: Tools used for presenting geographical data, such as heat maps.
Data Management: A set of policies and procedures ensuring the structure, quality,
security, and accessibility of data.

Data Strategy: Developing a plan and criteria for data management, aligned with the
enterprise's strategic goals.

Data Quality Management: Monitoring the accuracy, completeness, integrity, and
timeliness of data.

Data Storage: Using data storage systems (databases, data warehouses) and physical or
cloud infrastructures.

Data Security: Protecting data from unauthorized access through encryption, backup
systems, and preventing data loss.

Data Integration: Merging various data sources, automating business processes.

Data Storage and Protection Standards: Adhering to national and international
standards for data management or information governance.

Data Utilization: Using data to enhance business processes and strategic decisions.
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Topic 7: Networks and Telecommunications
7.1 End Devices, Data Transmission Devices, Data Transmission Media
End Devices — devices connected to a network that perform functions of data
processing, storage, and transmission. These include:

« Computers — primary devices for data processing.

. Smartphones/Tablets — mobile devices that provide internet access.

« 10T (Internet of Things) Devices — smart devices such as sensors, cameras,
and home automation systems.

Data Transmission Devices — devices used for sending and receiving data over a
network:

« Modem — converts analog and digital signals.

« Router — performs routing and directing data within the network.

. Switch — aggregates data packets within a local network.

Data Transmission Media — physical or logical pathways through which data is
transmitted:

. Wired Communication — Ethernet cables, optical fiber cables.

« Wireless Communication — Wi-Fi, infrared, Bluetooth.

7.2 Types of Networks. Protocol Stacks: TCP/IP, OSI. IP Addressing. DHCP
Protocol
Types of Networks:

« Local Area Network (LAN) — a network connecting devices within a small
geographic area, such as in an office or home.

« Wide Area Network (WAN) — a network covering a large geographical
area, often spanning countries.

« Metropolitan Area Network (MAN) — a network that spans a city or a
large campus area, larger than a LAN but smaller than a WAN.

Protocol Stacks:

« TCP/IP — an international standard that provides combined network
functions. TCP (Transmission Control Protocol) ensures reliable data
transmission, while IP (Internet Protocol) routes data packets between
routers.

« OSI - a 7-layer model used to standardize network communication
architecture. The layers of the OSI model are: Physical, Data Link, Network,
Transport, Session, Presentation, and Application.

IP Addressing — the process of assigning a unique identifier (IP address) to each
device on the network. IP addresses come in two formats: 1Pv4 (e.g., 192.168.0.1)
and IPv6 (e.g., 2001:0db8:85a3:0000:0000:8a2€:0370:7334).

DHCP (Dynamic Host Configuration Protocol) — a protocol that automatically
assigns IP addresses to devices on the network.

7.3 Local and Global Networks. Wired and Wireless Networking Technologies

« Local Area Networks (LAN) — these networks connect devices within
small geographic areas, providing high-speed data transmission.

« Wide Area Networks (WAN) — large-scale networks covering wide
geographic areas.
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Wired Networking Technologies:
. Ethernet - the standard technology for connecting computers via cables.
« Optical Fiber Communication — technology that enables high-speed and
low-loss data transmission.
Wireless Networking Technologies:
« Wi-Fi — the standard for wireless local area networks, providing internet
access without cables.
« Bluetooth — used for data transfer between devices over short distances.
7.4 Internet Connection Technologies
. Dial-up — an old and slow internet connection method over analog telephone
lines (now rarely used).
« DSL (Digital Subscriber Line) — a technology providing high-speed
internet over telephone lines.
. Cable Internet — provides internet service through television cables.
. Fiber Optic Internet — high-speed internet delivered via fiber optic cables.
« Wireless Connections — Wi-Fi, 4G/5G mobile networks.
7.5 Telecommunication Technologies
Telecommunication technologies encompass the methods and tools for
transmitting information over distances. These include:
. Data Transmission Networks — internet, telephone networks, satellite
communication.
. Leading Protocols — for example, SIP (Session Initiation Protocol), used
for voice communication.
« Network Technologies — such as telephone, fax, email, SMS, VoIP.
. Information Security — methods of protecting data, such as encryption and
VPN (Virtual Private Network) technologies.
Conclusion
Networks and telecommunication technologies play a crucial role in information
exchange, data transmission, and communication. Understanding their types,
protocols, and applications helps in forming the foundation for modern
communication infrastructure.
Control Questions:
1. What devices are considered end devices?
What are the main functions of data transmission devices?
What is the difference between wired and wireless communication media?
What is the difference between a Local Area Network (LAN) and a Wide
Area Network (WAN)?
What are the functions of the TCP/IP model?
What is the purpose of the DHCP protocol, and what are its main functions?
What do you know about Ethernet technology?
What are the advantages of fiber-optic internet?
How does VVolP technology work?
0 What methods are used to ensure information security?

B W

'—‘LO.OO.\‘.@.U"

99



11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

Laboratory Topics:
Creating a basic network configuration. IP addressing.
Network monitoring. Traffic analysis. Using sniffers to analyze network
packets.
Student Independent Work Topics:
Comparative analysis of antivirus software for information protection.

Glossary Covering the Topic:

End Devices — devices connected to a network that perform functions of data processing,
storage, and transmission (e.g., computers, smartphones, 10T devices).

Data Transmission Devices — devices used for sending and receiving data on a network
(e.g., modems, routers, switches).

Data Transmission Media — physical or logical pathways through which data is
transmitted (e.g., wired, wireless).

Local Area Network (LAN) — a network that connects devices in a small geographic
area.

Wide Area Network (WAN) — a network that connects devices across a large
geographic area.

Metropolitan Area Network (MAN) — a network that covers a city or large campus
area.

Protocol Stacks — groups of protocols used to organize and standardize network
functions (e.g., TCP/IP, OSI).

TCP/IP — an international standard; TCP (Transmission Control Protocol) ensures
reliable data transmission, and IP (Internet Protocol) routes data packets between routers.
OSI —a 7-layer model proposed to standardize network communication.

. IP Addressing — the process of assigning a unique identifier (IP address) to each device

on a network.

DHCP (Dynamic Host Configuration Protocol) — a protocol that automatically assigns
IP addresses to devices.

Ethernet — a standard for connecting computers via cables.

Fiber Optic Communication — technology that enables high-speed, low-loss data
transmission.

Wi-Fi — a standard for wireless local area networks.

Bluetooth — a wireless technology for data transfer between devices over short distances.
Dial-up — an old method of internet connection over analog telephone lines.

DSL (Digital Subscriber Line) — a high-speed internet technology using telephone lines.
Cable Internet — internet service delivered through television cables.

Fiber Optic Internet — high-speed internet provided through fiber optic cables.

Wireless Connection — internet access through Wi-Fi, 4G/5G mobile networks.
Telecommunication Technologies — methods and tools for transmitting information
over distances (e.g., telephone networks, satellite communication).

SIP (Session Initiation Protocol) — a protocol used for managing voice communication
sessions.

Data Transmission Networks — networks used for transmitting data, such as the internet
or telephone networks.

Information Security — methods used to protect data, such as encryption and VPN
technologies.
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Topic 8: Cybersecurity
8.1 Threats to Information Security and Their Classification. The
Cybersecurity Industry
Information security threats are dangers that hinder the protection of
information, which include:

. Physical threats: Natural disasters (floods, fires, earthquakes), loss or

damage to devices.

« Technological threats: Failures in hardware or software, network failures.

« Human factor: Employee errors, data loss due to social engineering.

« Malicious actions: Hacking attacks, viruses, Trojans, worms, phishing.
Cybersecurity industry — the sector that provides services and products aimed at
ensuring the security of information systems and data. This industry works in areas
such as cyber threat management, information protection, cyber incident
management, and protecting clients from cyber threats.

8.2 Cybersecurity and Internet Governance. Malicious Software
Cybersecurity — a scientific and technical field that ensures the security of
information systems and data. Internet Governance — ensuring the security of
internet resources, creating network protocol standards, and developing measures
to resist hacking attacks. Malicious software (malware) — programs that cause
harm to information systems or attempt to take control of them. These include:

« Viruses: Programs that infect other programs and disrupt their operations.

. Trojans: Programs that hide their structure and allow unauthorized access to

systems.

« Worms: Self-replicating malicious programs.

. Rootkits: Programs that hide from system administrators and allow deep

penetration into a system.
8.3 Information Protection Measures and Tools. Standards and Specifications
in Information Security
Information protection measures:

. Physical security: Data center protection, access control systems.

« Technological measures: Antivirus software, firewalls, encryption.

« Procedural measures: Information security policies, employee training and

workshops.

« Monitoring and auditing: Network monitoring tools, conducting audits.
Information security standards and specifications:

« 1SO 27001: Standards for information security management systems.

« NIST (National Institute of Standards and Technology): Development of

information security standards and guidelines.

« PCI DSS: Security standards for processing payment cards.

8.4 Legal Regulations of Information Security in the Republic of Kazakhstan
In Kazakhstan, the legislation ensuring information security includes:

. Law on Information Protection: Protects information security, protects

information systems, and prevents cyberattacks.
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« Law on Cybersecurity: Establishes a cybersecurity system and manages
information security threats.
. State programs for information security: Define strategic goals and tasks
in the field of information security.
8.5 Electronic Digital Signature. Encryption
Electronic Digital Signature (EDS) — a cryptographic tool that ensures the
legality, authenticity, and integrity of electronic documents. The main principles of
EDS:
« Identification: Identifies the signer.
« Authenticity: Verifies the author of the document.
. Content protection: Ensures that the document's content has not been
altered.
Encryption — the process of converting information into a format that protects it
from unauthorized access. The main types of encryption are:
. Symmetric encryption: Uses the same key for both encrypting and
decrypting data.
. Asymmetric encryption: Uses two different keys (public and private) for
encrypting and decrypting data, and for authentication.
Conclusion
Cybersecurity is a key aspect of ensuring the safety of information systems and
data in the modern world. Understanding information security threats, knowing
protection measures and standards, complying with legal requirements, and
considering current trends in the cybersecurity industry are crucial for
strengthening information security. Electronic digital signatures and encryption
methods play an important role in enhancing the reliability of information systems.
Control Questions:
What are the types of threats to information security?
Why is the cybersecurity industry necessary, and what services does it offer?
What is the relationship between cybersecurity and internet governance?
What are the different types of malicious software (malware) and their
characteristics?
What are the physical measures for information protection?
What is the purpose of the ISO 27001 standard?
What are the main objectives of the cybersecurity law in Kazakhstan?
What is the purpose of an electronic digital signature (EDS)?
9. What is encryption, and what are its main types?
10.How important is employee training for ensuring information security?
Laboratory Topics:
« Using hardware and software tools for key generation.
« Applying EDS and encryption in email communication.
« Configuring a firewall for monitoring and filtering network traffic.
« Working with various antivirus programs.
Student Independent Work Topics:
. Comparative analysis of antivirus solutions for information protection.
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10.

11

14.

22.

23.
24.

Glossary Covering the Topic:

Information security threats: Threats that hinder the protection of information. They
include physical, technological, human factors, and malicious actions.

Physical threats: Natural disasters (floods, fires, earthquakes) or loss and damage to
devices.

Technological threats: Hardware and software failures, network issues.

Human factor: Employee errors or data loss due to social engineering.

Malicious actions: Hacking attacks, viruses, Trojans, worms, phishing.
Cybersecurity industry: The sector providing services and products to ensure the
security of information systems and data.

Cybersecurity: A scientific and technical field that ensures the security of information
systems and data.

Internet Governance: Ensuring the security of internet resources, creating network
protocol standards.

Malicious software (malware): Programs that damage or attempt to control information
systems.

Viruses: Programs that infect and disrupt the operation of other programs.

. Trojans: Programs that hide their structure and enable unauthorized access to systems.
12.
13.

Worms: Self-replicating harmful programs.

Rootkits: Programs that hide from administrators and allow deep penetration into a
system.

Information protection measures: Physical, technological, procedural, and monitoring
measures.

. Physical security: Protection of data centers and access control systems.

. Technological measures: Antivirus software, firewalls, encryption.

. Procedural measures: Information security policies, employee training and workshops.
. Monitoring and auditing: Network monitoring tools, auditing procedures.

. Information security standards:

ISO 27001: Information security management system standards.
NIST: Information security standards and guidelines.
PCI DSS: Security standards for payment card processing.

. Information security legislation in Kazakhstan:

Law on Information Protection: Law on the protection of information, information
systems, and preventing cyberattacks.

Law on Cybersecurity: Law on the establishment of a cybersecurity system and
managing information security threats.

State programs: Programs defining strategic goals and tasks in information security.

. Electronic Digital Signature (EDS): A cryptographic tool ensuring the authenticity and

integrity of electronic documents.

Encryption: The process of converting information into a secure format to prevent
unauthorized access.

Symmetric encryption: Uses the same key for encryption and decryption.
Asymmetric encryption: Uses two different keys (public and private) for encryption,
decryption, and authentication.
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Topic 9: Internet Technologies
9.1 Basic Concepts of the Internet. Universal Resource Identifier (URI), its
Purpose and Components
The Internet is a vast network that connects computers and networks around the
world. The basic concepts of the Internet include:

« IP Address: A unique identifier for each network device. It consists of
numbers and dots (e.g., 192.168.0.1).

« Domain Name: A human-readable form of an IP address (e.g.,
www.example.com).

« HTTP (Hypertext Transfer Protocol): A protocol that enables data
exchange between web browsers and servers.

The Universal Resource Identifier (URI) is a standard used to identify resources on
the Internet. There are two main types of URIs:

1. URL (Uniform Resource Locator): Specifies the location of a resource
(e.g., http://www.example.com).

2. URN (Uniform Resource Name): A unique identifier for a resource, but it
does not specify the physical location.

Components of a URI:

. Protocol: The method of accessing the resource (e.g., http, https, ftp).

« Host: The domain name or IP address of the server.

. Port: The network service, typically 80 for HTTP and 443 for HTTPS.

. Path: The physical location of the resource (e.g., file in a database).

« Query Parameters: Additional information related to the resource (e.g.,
?key=value).

9.2 DNS Service. Web Technologies: HTTP, DHTML, CSS, and JavaScript
The DNS (Domain Name System) is a network service used to convert domain
names into IP addresses. The DNS client communicates with the server, sends a
request, and the server translates the domain name (e.g., www.example.com) into
an IP address (e.g., 192.168.1.1). The DNS system is hierarchical, consisting of
domains, subdomains, and various popular extensions (e.g., .com, .org, .net).

Web technologies:

« HTTP (Hypertext Transfer Protocol): A protocol used to exchange data
between a web server and a client (i.e., a browser). HTTP allows the client
to retrieve web pages from the server. HTTPS is the encrypted version used
for secure communication.

« DHTML (Dynamic HTML): A combination of HTML, CSS, and
JavaScript that allows the creation of interactive and dynamic web pages.
DHTML supports animations, page style changes, and element movement.

« CSS (Cascading Style Sheets): A styling language used to define the
appearance of HTML elements. CSS allows you to control the layout,
colors, fonts, and other visual aspects of web pages.

. JavaScript: A programming language used to make web pages interactive.
JavaScript runs on the client side and is used for animations, user
interactivity, form validation, and AJAX requests.
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9.3 Email. Message Format, SMTP, POP3, IMAP Protocols
Email (e-mail) is a service for exchanging messages electronically. An email
message contains the body of the message, a subject, and the sender and receiver's
email addresses. The message format:
. HEADER: The informational part of the message, containing the following
elements:
o From: The address of the sender.
o To: The address of the receiver.
o Subject: The brief topic of the message.
o Date: The time the message was sent.
. BODY: The main content of the message.
SMTP (Simple Mail Transfer Protocol): A protocol used for sending email
messages. SMTP servers handle the sending and receiving of messages. It is
primarily used for the sending of email.
POP3 (Post Office Protocol version 3): A protocol used for retrieving email from
a server to a client. POP3 clients download the messages and store them locally,
typically removing them from the server.
IMAP (Internet Message Access Protocol): Unlike POP3, IMAP allows
messages to be stored on the server and accessed from multiple devices. With
IMAP, users can interact with the messages on the server, which acts as a storage
location.
Conclusion
Internet technologies are the foundation of the modern digital world. Universal
Resource Identifiers (URI) enable the identification of resources on the Internet,
while the DNS service provides functionality by converting domain names into IP
addresses. Web technologies and email protocols form the basis of electronic
communication. Mastering these technologies enables effective data exchange and
access to information.
Control Questions:
What is the main function of an IP address?
What is the role of the DNS service?
Explain the difference between URI and URL.
What is the main difference between the HTTP and HTTPS protocols?
How does CSS (Cascading Style Sheets) change the style of a web page?
What is DHTML, and what is it used for?
What is the purpose of the SMTP protocol?
What are the key differences between POP3 and IMAP protocols?
. What role does JavaScript play on web pages?
lO What are the key components of an email message format?
Laboratory Topics:
Retrieving data from servers. Designing graphical interfaces for web applications.
Creating styles. Working with WordPress and Joomla content management
systems. Creating website designs using Photoshop and CSS markup language.
Using pre-built MySQL databases for website operations.
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Student's Independent Work Topics:
Searching for information on the internet according to the professional profile,
using cloud services for data processing and storage. Phase 1.

=

w

10.
11.
12.

13.
14.
15.

16.

Glossary Covering the Topic
Internet: A vast network that connects computers and networks worldwide.
IP Address: A unique identifier for each network device, consisting of numbers and dots
(e.g., 192.168.0.1).
Domain Name: A human-readable form of an IP address (e.g., www.example.com).
HTTP (Hypertext Transfer Protocol): A protocol used for exchanging information
between web browsers and servers.
Universal Resource Identifier (URI): A standard used for identifying resources on the
internet.

o URL (Uniform Resource Locator): Specifies the location of a resource (e.g.,

http://www.example.com).
o URN (Uniform Resource Name): A unique identifier for a resource, without
specifying its physical location.

URI Components:
Protocol: The method of accessing the resource (e.g., http, https, ftp).
Host: The domain name or IP address of the server.
Port: The network service, typically 80 for HTTP and 443 for HTTPS.
Path: The physical location of the resource.
Query Parameters: Additional information about the resource (e.g.,
?key=value).
DNS (Domain Name System): A network service used to convert domain names into IP
addresses.
DHTML (Dynamic HTML): A combination of HTML, CSS, and JavaScript to create
dynamic and interactive web pages.
CSS (Cascading Style Sheets): A language used to define the style of HTML elements,
such as layout, colors, and fonts.
JavaScript: A programming language used to make web pages interactive.
Email (e-mail): A service for exchanging messages electronically.
Message Format:
HEADER: The informational part of the message, including From, To, Subject, and
Date.
BODY: The main content of the message.
SMTP (Simple Mail Transfer Protocol): A protocol used to send email messages.
POP3 (Post Office Protocol version 3): A protocol used to retrieve email from a server.
IMAP (Internet Message Access Protocol): A protocol that allows email messages to
be stored on the server and accessed from multiple devices.
HTTPS: An encrypted version of HTTP, used for secure communication.
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Topic 10. Cloud and Mobile Technologies
10.1 Data Centers. Trends in the Development of Current Infrastructure
Solutions
A data center is a specially equipped building for placing, managing, storing, and
processing information systems and servers. The main purpose of data centers is to
protect data, process it promptly, and ensure its secure storage.
Trends in the development of current infrastructure solutions include:

. Automation: Automating the work of data centers simplifies processes and
allows for more efficient resource usage.

« Energy Efficiency: Saving energy, recycling, and utilizing renewable
energy sources have become important features.

« Hybrid and Multi-cloud Solutions: We see a combination of cloud
solutions (private ownership and public cloud) in use.

« Virtualization: The use of virtualization technology improves the efficiency
of server resource usage, enhances power, and improves scalability.

« Cybersecurity: Modern protection measures, encryption, monitoring, and
incident response mechanisms are implemented to increase the security of
data centers.

10.2 Cloud Computing Principles. Virtualization Technology. Cloud Web
Services

Cloud computing is the principle of requesting and using resources (servers,
storage, software) via a network. Cloud services can be divided into three main
categories:

. laaS (Infrastructure as a Service): Infrastructure service, where users
work with servers, networks, and storage systems.

. PaaS (Platform as a Service): Platform service, where developers can use
platforms necessary for testing and launching applications.

. SaaS (Software as a Service): Software service, where users can access
ready-made software products via the internet.

Virtualization refers to the logical partitioning of physical servers, allowing
multiple virtual servers to run on a single physical server. Virtualization enables
more efficient resource utilization, increases throughput, and allows simultaneous
project development.

Cloud Web Services refers to providing services over the internet. This includes
APIs, web applications, and service programs. Cloud web services allow users to
scale resources efficiently across a large number of users.

10.3 Main Terms and Concepts of Mobile Technologies

Mobile technologies refer to using mobile devices (smartphones, tablets) to collect,
store, process, and exchange information. Key terms include:

« Mobile Application: Software that operates on smartphones and tablets.

« Operating System: Software that manages mobile devices (e.g., Android,
10S).

« GPS (Global Positioning System): Geolocation service that enables devices
to determine their location.
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« NFC (Near Field Communication): A technology used to exchange data
between devices over short distances.
10.4 Mobile Services. Mobile Technology Standards
Mobile services refer to various services and functionalities available via mobile
devices. These include:
. Mobile Banking: Managing financial transactions through mobile devices.
- Mobile Shopping: Conducting e-commerce via mobile applications.
. Mobile Social Networks: Using social media on mobile devices.
. Geolocation: Mobile applications offer services based on users' location
data.
Mobile technology standards include:
o 3G/4G/5G: Mobile network standards that provide higher data transfer
speeds and ensure reliable connectivity.
. Bluetooth: A standard for connecting devices over short distances.
« Wi-Fi (Wireless Fidelity): A standard for connecting to networks wirelessly
and accessing the internet.
. HTMLS5: A web standard used to develop mobile web applications.
Conclusion
Cloud and mobile technologies are key aspects of the modern information society.
Cloud computing offers new solutions for managing resources efficiently, while
mobile technologies allow people to access information anytime and anywhere.
Modern, convenient services and standards help simplify users' lives and increase
the efficiency of business processes.
Control Questions:
What are the main functions of data centers?
What is the impact of automation on the working processes of data centers?
What methods exist for achieving energy efficiency?
What are the advantages and disadvantages of hybrid and multi-cloud
solutions?
5. Explain the differences between laaS, PaaS, and SaaS services.
6. What role does virtualization play in data centers?
7. What are the main trends in the development of mobile applications?
8
9.
1

PN

. How can GPS and NFC technologies be applied in mobile services?
What are the key differences between 3G, 4G, and 5G standards?

0.What security measures can be taken regarding mobile banking and mobile
shopping?
Laboratory Topics:

« Familiarizing with Google Docs and Microsoft Office Web Apps cloud
services. Creating accounts for working with cloud services. Learning work
modes related to file storage, sharing, and editing.

« Using mobile technologies to access information. GPS navigation systems.
GSM signaling.

Student’s Independent Work Topics:
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Searching for information on the internet related to the professional profile,
using cloud services for data processing and storage. Stage 1.

Glossary of Terms Related to the Topic:

1.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

Data Center: A specially equipped building for placing, managing, storing,
and processing information systems and servers.

Automation: Systems that simplify the operation of data centers and enable
efficient process management.

Energy Efficiency: Saving energy, recycling, and using renewable energy
sources.

Hybrid and Multi-cloud Solutions: A combination of private and public

cloud resources for managing data and applications.

Virtualization: The process of logically partitioning physical servers to run multiple
virtual servers on a single physical machine.

Cybersecurity: Modern protection measures implemented to improve data center
security.

Cloud Computing: The principle of requesting and using network resources (servers,
storage, software).

laaS (Infrastructure as a Service): Infrastructure service, where users work with
servers and storage systems.

PaaS (Platform as a Service): Platform service for developers to test and launch
applications.

SaaS (Software as a Service): Software service, allowing users to access software
products via the internet.

Virtualization: The process of logically partitioning physical servers, enabling efficient
resource usage.

Cloud Web Services: Providing services over the internet, such as APIs, web
applications, and service programs.

Mobile Technologies: Using mobile devices to collect, store, process, and exchange
information.

Mobile Application: Software operating on smartphones and tablets.

Operating System: Software that manages mobile devices (e.g., Android, iOS).

GPS (Global Positioning System): A geolocation service that helps determine the
location of a device.

NFC (Near Field Communication): A technology for exchanging data between devices
over short distances.

Mobile Services: Various services available through mobile devices (banking, shopping,
social networks).

Mobile Banking: Managing financial transactions via mobile devices.

Mobile Shopping: Conducting electronic commerce via mobile apps.

Geolocation: Offering services based on users' location data.

Mobile Technology Standards: Standards for mobile networks and connectivity (3G,
4G, 5G).

Bluetooth: A standard for short-range device connection.

Wi-Fi (Wireless Fidelity): A standard for wireless internet connection.

HTMLJ5: A web standard used for developing mobile web applications.
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Topic 11: Multimedia Technologies

11.1 Digital Representation of Text, Audio, Video, and Graphics Information
Multimedia technologies are methods for collecting, processing, and displaying
information in text, audio, video, and graphical formats. Each type of information
has its own digital format:

Textual Information: Text is converted into a digital format using
encodings such as ASCII, UTF-8, Unicode, where each character is assigned
a specific code.

Audio Information: Audio signals are initially in analog form, but when
converted into digital format (e.g., MP3, WAV, AAC), they are represented
as discrete numbers. Audio codec technologies (e.g., MP3) reduce file sizes
while preserving quality.

Video Information: Video consists of a sequence of frames. Video files
(e.g., MP4, AVI, MOV) use codec technologies (e.g., H.264, H.265) to
display video signals in digital format. Video compression results in smaller
file sizes with high quality.

Graphics Information: Graphics can be represented in raster format (JPEG,
PNG, BMP) or vector format (SVG, Al). Raster graphics are made up of
pixels, whereas vector graphics are described by mathematical formulas,
ensuring no loss of quality when scaled.

11.2 Basic Technologies for Information Compression, Virtual 3D
Representation, and Animation

Information compression is a method used to reduce the size of files. Compression
techniques are divided into two main types:

Lossless Compression: Retains the full integrity of the original data during
decompression (e.g., ZIP, PNG).

Lossy Compression: Removes some data, potentially reducing quality (e.g.,
MP3, JPEG).
3D representation is used to display objects and environments in virtual
worlds with three-dimensional graphics. In 3D graphics, there are two
primary types of modeling:

Polygonal Modeling: Creating shapes using polygons (multi-sided figures).
Surface Modeling: Creating complex geometric forms in the form of
"three-dimensional surfaces."
Animation is the process of creating moving images. Animation is achieved
by showing a series of frames (frame sequences) to create desired effects
(e.g., movement, rotation).
There are three main styles of animation:

Traditional Animation: Hand-drawing each frame.

3D Animation: Animating three-dimensional objects using computer
graphics (e.g., Maya, Blender).

2D Animation: Using 2D graphics to create animation (e.g., After Effects,
Toon Boom).
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11.3 Multimedia Application Development Tools
Various tools are used for developing multimedia applications:

Multimedia Tools: Adobe Creative Suite (Photoshop, Illustrator, Premiere
Pro, After Effects), GIMP, Blender, Unity.

Programming Languages: HTMLS5, CSS, JavaScript, C#, Java, Objective-
C.

Database Management Systems: MySQL, MongoDB, which are used to
store multimedia data.

Animation and Modeling: Maya, Cinema 4D, SketchUp.
These tools enable the development of user interfaces, animation, audio
manipulation, and visual effects integration, optimizing time and resources
and enhancing interactivity.

11.4 Using Multimedia Technologies to Plan and Visualize Business Processes
Multimedia technologies are effective tools for planning, describing, and
visualizing business processes. Multimedia components include:

Visualization: Graphical representation of processes, including diagrams,
charts, and interactive maps. Main visualization tools include Microsoft
Visio, Lucidchart, Tableau.

Presentations: Tools like PowerPoint, Prezi, Google Slides are used to
present business proposals, projects, and ideas visually.

Audio and Video Content: Used for conducting business presentations,
training sessions, webinars, and creating videos for seminars.

Interactive Applications: Through interactive graphs or dynamic web
applications, business decisions are developed by visualizing processes.
Multimedia technologies offer innovative opportunities to improve the
efficiency of business processes, enhance data understanding, and simplify
communication.

Conclusion

Multimedia technologies play a crucial role in modern information society. From
digital representation of text, audio, video, and graphics, to compression
technologies, 3D modeling, animation, and multimedia application development,
as well as business process visualization, these advances open up new
perspectives. The potential of multimedia technologies boosts creativity,
interactivity, and efficiency in both business and daily life.

Control Questions

1.
2.

3.
4.

What are multimedia technologies, and what are their main components?
What are the digital formats for text, audio, video, and graphic information,
and how do they differ?

What codec technologies are used for encoding audio and video files?

What is the difference between lossless and lossy compression? Provide
examples.

What are the differences between polygonal and surface modeling in 3D
graphics?
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6. What is the main difference between traditional animation and 3D
animation?
7. What are the most popular tools and programming languages used for
multimedia application development?
8. How are multimedia technologies used for visualizing business processes?
9. What advantages do interactive applications offer for business?
10.What role do visualization tools (e.g., Microsoft Visio, Tableau) play in
analyzing and describing business processes?
Laboratory Topics
Creating video files using programs such as HyperCam, Adobe Premiere Pro,
Windows Movie Maker, etc.
Student Independent Work Topics
Creating logos, video clips, etc., using multimedia technology tools according to
the professional field. Stage 1

Glossary of Terms Related to the Topic:

1. Multimedia Technologies
Multimedia Technologies: Methods for collecting, processing, and displaying
information in text, audio, video, and graphical formats.

2. Textual Information

o Textual Information: Text converted into digital format using encodings such as ASCII,
UTF-8, and Unicode.

3. Audio Information

Audio Information: Converting initial analog signals into digital format (e.g., MP3,

WAV, AAC).

Video Information

Video Information: Video signals displayed using video files (e.g., MP4, AVI, MOV).

Graphics Information

Graphics Information: Graphics displayed in either raster (JPEG, PNG, BMP) or vector

(SVG, Al) format.

Information Compression

o Information Compression: A method to reduce the file size, with lossless and lossy
compression types.

7. Lossless Compression
Lossless Compression: Compression that retains the full integrity of the original data
during decompression (e.g., ZIP, PNG).

8. Lossy Compression

e Lossy Compression: Compression that removes some data, potentially affecting quality
(e.g., MP3, JPEG).

9. 3D Graphics

o 3D Graphics: Displaying objects and environments in virtual worlds using three-
dimensional graphics.

10. Polygonal Modeling

« Polygonal Modeling: Building shapes using polygons (multi-sided figures).

11. Surface Modeling

o Surface Modeling: Creating complex geometric forms in the form of "three-dimensional
surfaces."”

12. Animation

e Animation: The process of creating moving images by showing a sequence of frames to
achieve desired effects.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Traditional Animation

Traditional Animation: Drawing each frame by hand.

3D Animation

3D Animation: Animating three-dimensional objects using computer graphics (e.g.,
Maya, Blender).

2D Animation

2D Animation: Creating animation using 2D graphics.

Multimedia Tools

Multimedia Tools: Tools for developing multimedia applications (e.g., Adobe Creative
Suite, GIMP, Blender, Unity).

Programming Languages

Programming Languages: Languages used to develop multimedia applications (e.g.,
HTMLS5, CSS, JavaScript, C#, Java, Objective-C).

Database Management Systems

Database Management Systems: Systems for storing multimedia data (e.g., MySQL,
MongoDB).

Visualization

Visualization: Representing processes graphically, including diagrams, charts, and
interactive maps.

Presentations

Presentations: Tools for visually presenting business proposals, projects, and ideas (e.qg.,
PowerPoint, Prezi, Google Slides).

Audio and Video Content

Audio and Video Content: Creating videos and webinars for business presentations,
training, and seminars.

Interactive Applications

Interactive Applications: Dynamic web applications or interactive graphs used to
visualize business decisions.

Multimedia Projects

Multimedia Projects: Projects that combine multiple types of media to offer an interactive
experience.

Data Visualization

Data Visualization: Representing data graphically or visually to facilitate efficient
understanding.
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Topic 12: Smart Technologies
12.1 Internet of Things (1oT), Big Data, Blockchain Technology

. Internet of Things (1oT) is the ability of physical objects and devices to
connect to the internet and exchange data with each other. The main features
of 10T technologies are:

o Sensors: Devices that collect information about physical conditions
(temperature, humidity, light, etc.).

o Communication: Mechanisms for transmitting data over the internet
(Wi-Fi, Bluetooth, Zigbee).

o Automation: Smart devices performing automated actions based on
data.

. Big Data refers to a large collection of data that is processed at high speed
and often lacks structure. Big Data technologies require special algorithms
and infrastructure for data collection, storage, processing, and analysis. The
three key "V" categories are:

o Volume: The large amount of data.
o Velocity: The speed at which data is collected and processed.
o Variety: The different formats of data (structured, unstructured).

. Blockchain Technology is a method for storing data in a decentralized,
secure, and immutable chain. Key features of blockchain include:

o Transaction Security: Using hashing, cryptography, and
decentralized databases.
o Transparency: All data in the blockchain network is visible to all
participants, making it easier to verify.
o Smart Contracts: Automated contracts that execute based on
predefined conditions.
12.2 Artificial Intelligence (Al), Smart Services

. Artificial Intelligence (Al) is a technology that enables machines to
emulate human intellectual abilities. Al mechanisms include:

o Machine Learning: Algorithms that are trained on data and can make
predictions.

o Natural Language Processing: Understanding and processing human
language and text.

o Computer Vision: The ability to see, recognize, and analyze objects,
patterns, and visual data.

« Smart Services are automated systems that provide applications and
simplified services to users and businesses by leveraging 1oT and Al
technologies. Examples of smart services include:

o Smart Home: Energy conservation, security systems, climate control.
o Smart Cities: Traffic management, waste collection, public safety.
o Smart Agriculture: Increasing crop productivity through data
collection and analysis.
12.3 Green Technologies in ICT
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Green Technologies are technologies aimed at reducing environmental
impact. In the ICT (Information and Communication Technology) sector,
green technologies include:
o Energy Efficiency: Smart grids, systems for efficient energy use.
o Recycling: Recycling used electronic devices and utilizing renewable
energy sources.
o Eco-friendly Programs: Data management, waste management, and
efficient resource use.

The main goal of green technologies is to ensure environmental sustainability and
reduce harmful impacts on the environment.
12.4 Teleconferencing, Telemedicine

Teleconferencing refers to technologies that enable audio and video
communication over the internet, making remote work and collaboration
easier. The main tools for teleconferencing include:
o Webinars: Online seminars for training and information exchange.
o Meetings: Platforms for conducting remote business meetings (e.g.,
Zoom, Microsoft Teams, Google Meet).
Telemedicine is technology that allows patients and healthcare providers to
connect remotely. The benefits of telemedicine include:
o Accessibility: Remote access to medical services, especially in remote
areas.
o Time-saving: Reducing waiting times and enabling immediate
medical assistance.
o Data Collection: Gathering and monitoring health data for better
healthcare management.

Telemedicine and teleconferencing help make better use of human resources and
time, improving the quality of healthcare services.

Conclusion

Smart technologies are fully integrated systems in modern society. The Internet of
Things, Big Data, Blockchain, Artificial Intelligence, green technologies, and
teleconferencing enhance the effectiveness and importance of modern lifestyles.
They open up new solutions and opportunities in various sectors, such as business,
healthcare, education, and the environment, and contribute to improving efficiency
and productivity.

Control Questions:

1.
2.

3.
4.

What is the Internet of Things (IoT) and what are its main components?
What do the "V" categories (Volume, Velocity, Variety) mean in Big Data
technologies?

What are the advantages and features of blockchain technology?

What is Artificial Intelligence (Al) and its components, such as machine
learning, natural language processing, and computer vision?

What functions do Smart services perform, and can you give an example of
their effectiveness?
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What are green technologies, and how are they implemented in Information
and Communication Technology (ICT)?

How do Smart grids work for energy conservation?

What are the main functions and tools of teleconferencing?

. What advantages do telemedicine technologies offer to patients?

0 What role does 10T technology play in the development of smart cities?

Laboratory Topics: Working with Smart applications: Smart TV, Smart Hub, etc.
Student Independent Work Topics: Creating symbols, videos, and other
materials related to professional profiles using multimedia technologies.

o gk

10.
11.

12.
13.

14.

15.

16.
17.
18.
19.
20.

21.
22.
23.

24.
25.

Glossary of Terms Related to the Topic:
Internet of Things (1oT) - The ability of physical objects and devices to connect to the
internet and exchange data with each other.
Sensors - Devices that collect information about physical conditions (temperature,
humidity, light, etc.).
Communication - Mechanisms for transmitting data over the internet (Wi-Fi, Bluetooth,
Zigbee).
Automation - Smart devices performing automated actions based on data.
Big Data - A collection of data that is processed at high speed and often lacks structure.
"V'" Categories:

o Volume: The large amount of data.

o Velocity: The speed at which data is collected and processed.

o Variety: The different formats of data (structured, unstructured).
Blockchain Technology - A method for storing data in a decentralized, secure, and
immutable chain.
Transaction Security - Using hashing, cryptography, and decentralized databases.
Transparency - All data in the blockchain network is visible to all participants.
Smart Contracts - Automated contracts that execute based on predefined conditions.
Artificial Intelligence (Al) - Technology that enables machines to emulate human
intellectual abilities.
Machine Learning - Algorithms that are trained on data and can make predictions.
Natural Language Processing - Understanding and processing human language and
text.
Computer Vision - The ability to see, recognize, and analyze objects, patterns, and
visual data.
Smart Services - Automated systems that provide applications and simplified services
using loT and Al technologies.
Smart Home - Energy conservation, security systems, climate control.
Smart Cities - Traffic management, waste collection, public safety.
Smart Agriculture - Increasing crop productivity through data collection and analysis.
Green Technologies - Technologies aimed at reducing environmental impact.
ICT (Information and Communication Technology) - Technologies aimed at
improving resource efficiency and environmental sustainability.
Energy Efficiency - Smart grids, systems for efficient energy use.
Recycling - Recycling used electronic devices and utilizing renewable energy sources.
Eco-friendly Programs - Data management, waste management, and efficient resource
use.
Teleconferencing - Audio and video communication over the internet.
Webinars - Online seminars for training and information exchange.
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26. Telemedicine - Remote access to medical services for patients and healthcare providers.
27. Accessibility - Remote access to medical services.

28. Time-saving - Reducing waiting times and enabling immediate medical assistance.
29. Data Collection - Gathering and monitoring health data.

30. Interactivity - Interaction between users and systems, exchanging information and
connecting.
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Topic 13: Electronic Technologies. Electronic Business. E-learning. E-
Government.
13.1 Electronic Business: Main Models of Electronic Business. Information
Infrastructure of Electronic Business.
Electronic Business (E-business): Business processes conducted through the
internet and other electronic tools. Models of electronic business include:

1. B2C (Business to Consumer): Transactions between businesses and
consumers. For example, purchasing goods and services in online
marketplaces.

2. B2B (Business to Business): Transactions between businesses (e.g.,
wholesale trade, supply chains).

3. C2C (Consumer to Consumer): Transactions between consumers. For
example, buying and selling products on platforms like eBay and OLX.

4. C2B (Consumer to Business): Consumers providing services to businesses,
such as freelance work and service platforms.

Information Infrastructure of Electronic Business:

. Technological Infrastructure: Internet, servers, hosting, software.

. Information Systems: CRM (Customer Relationship Management), ERP
(Enterprise Resource Planning), SCM (Supply Chain Management) systems.

« Cybersecurity: Ensuring the protection of data and clients' information.

. Payment Gateways: Secure platforms for online payments (e.g., PayPal,
Stripe).

13.2 Legal Regulation in Electronic Business. E-learning: Architecture,
Components, and Platforms. E-books.
Legal Regulation in Electronic Business:

. Copyright: Legal protection of electronic content (rights between
consumers and authors).

. Data Protection Laws: GDPR (General Data Protection Regulation) and
other local laws.

. E-commerce Laws: Legal regulation of online agreements and
buying/selling transactions.

E-learning (Electronic Learning): The use of technology in education.
E-learning Architecture:

1. Learning Platforms: LMS (Learning Management Systems) for lectures,
tasks, and tests.

2. Multimedia Materials: Videos, audio files, and interactive assignments.

3. Communication Tools: Webinars, forums, and chat for communication
between students and teachers.

E-books:

. Offering traditional textbooks in digital format, with interactive elements
(audio, video, testing).

« Useful for improving the learning process and for updating the learning
content.
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13.3 E-Government: Concept, Architecture, and Services. Formats of E-
Government Implementation in Developed Countries.
E-Government (e-Government): A system for offering government services
electronically. The concept aims to simplify relations between government bodies
and citizens, increase transparency, and improve the effectiveness of services.
Architecture of E-Government:
1. Wide-scale Platforms: Integrated portals providing a unified access point
for all government services.
2. Databases: Personal data of citizens and state registries.
3. Interface: An intuitive and user-friendly interface for users.
4. Cybersecurity: Ensuring the protection of state data and securing the
system.
E-Government Services:
. Online Services: Tax payments, passport issuance, housing applications.
. Information Services: Legal information, government budget execution.
« Communication Technologies: Communication between citizens and
government bodies.
Implementation Formats of E-Government in Developed Countries:
. Singapore: The "eCitizen" portal provides government services to citizens.
. Estonia: The "e-Residency" program for access to civil services and
business opportunities.
« Denmark: The "Borger.dk" website provides access to government services
and information.
« United States: The "USA.gov" portal offers information services and
resources.
Conclusion: Electronic technologies, electronic business, e-learning, and e-
government play a crucial role in modern society. They enhance business,
education, and public services, improve communication, and enable innovative
solutions. Each of these technologies contributes to the evolution, automation, and
digitization of various fields, opening up new possibilities for societal
development.

Control Questions:
1. What is Electronic Business (E-business) and what are its main models?
Provide examples from the topic.
2. What components make up the information infrastructure of electronic
business?
3. What aspects does legal regulation in electronic business cover, and what is
its importance?
4. What are the components of the E-learning architecture, and what is their
role?
What are the advantages of e-books compared to traditional textbooks?
What is the concept of E-Government, and what are its primary objectives?
7. What are the key components of the architecture of E-Government?

o o
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8. What are the examples and formats of E-Government implementation in
developed countries?

9. What role does cybersecurity play in electronic business and E-
Government?

10.How are electronic business, E-learning, and E-Government interconnected?

Laboratory Topics: Working with services on the E-Government website:
http://egov.kz/cms/ru/government-services/for_citizen, registering requests, issuing
document duplicates, and more.

Student Independent Work Topics: Showcasing and presenting the key
outcomes of project activities based on the profession. Stage 1.

Glossary of Terms Related to the Topic:
1. Electronic Business (E-business): Conducting business processes through the internet
and other electronic tools.
2. Electronic Business Models:
o B2C (Business to Consumer): Transactions between businesses and consumers.
o B2B (Business to Business): Business transactions, agreements between
companies.
o C2C (Consumer to Consumer): Transactions between consumers, such as
platforms like eBay and OLX.
o C2B (Consumer to Business): Consumers providing services to businesses.
3. Information Infrastructure of Electronic Business:
o Technological Infrastructure: Internet, servers, hosting, software.
o Information Systems: CRM (Customer Relationship Management), ERP
(Enterprise Resource Planning), SCM (Supply Chain Management) systems.
o Cybersecurity: Ensuring data protection and customer information security.
o Payment Gateways: Secure platforms for online payments (e.g., PayPal, Stripe).
4. Legal Regulation in Electronic Business:
o Copyright: Legal protection of electronic content.
o Data Protection Laws: GDPR (General Data Protection Regulation) and other
local laws.
o E-commerce Laws: Legal regulation of online agreements and buying/selling
transactions.
5. E-learning:
o E-learning: The use of technology for educational purposes.
o E-learning Architecture:
1. Learning Platforms: LMS (Learning Management Systems) for lectures,
tasks, and tests.
2. Multimedia Materials: Videos, audio files, interactive tasks.
3. Communication Tools: Webinars, forums, and chat for communication
between students and teachers.
6. E-books: Digital format versions of traditional textbooks with interactive elements.
7. E-Government (e-Government): A system for providing government services
electronically.
o Concept: Simplifying government-citizen relationships, increasing transparency,
and improving service efficiency.
8. Architecture of E-Government:
o Wide-scale Platforms: Integrated portals for government services.
o Databases: Personal data and government registries.
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o Interface: Intuitive user interfaces for citizens.
o Cybersecurity: Protecting state data and securing the system.

9. E-Government Services:

o Online Services: Tax payments, passport applications, housing applications.

o Information Services: Legal information, government budget execution.
o Communication Technologies: Citizen-government communication.

10. E-Government Implementation Formats:

Singapore: The "eCitizen" portal for services.

Estonia: "e-Residency" program for civil and business services.
Denmark: "Borger.dk™ website for government services and information.
United States: "USA.gov" portal for information and resources.
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14-TOPIC.Professional field information technologies. Industrial ICT.
14.1 Specialized software in solving the tasks of a professional field
Specialized software refers to specific programs designed to solve particular tasks
within a professional field. Depending on the area of application, specialized
software can be divided into several types:
« Medical Software:
o Electronic Medical Records (EMR): Automating patient history.
o Radiography and Diagnostic Imaging Processing: Analyzing
images and assisting with diagnostics.
« Engineering and Manufacturing:
o CAD (Computer-Aided Design): Creating engineering drawings.
o CAM (Computer-Aided Manufacturing): Automating
manufacturing processes.
. Finance and Accounting:
o ERP (Enterprise Resource Planning): Managing income and
expenses.
o Accounting Software: Automating accounting tasks.
« Education:
o LMS (Learning Management System): Managing the learning
process.
Specialized software is used to enhance the efficiency of organizations, reduce
costs, and improve information management.
14.2 Modern ICT trends in professional fields such as medicine, energy, etc.
Modern information technology (ICT) trends are characterized by innovations and
developments in each professional field:
« Medicine:
o Telemedicine: Providing remote medical services and patient
interactions.
o Artificial Intelligence (Al): Automating diagnosis and treatment;
preventing diseases.
o Wearable Technology: Devices for monitoring body parameters
(e.g., smartwatches).
. Energy:
o Smart Grid: Intelligent electrical grids to manage energy efficiency.
o Renewable Energy Sources: Managing solar and wind energy
through digital platforms.
o 10T (Internet of Things): Monitoring and optimizing energy
consumption.
« Manufacturing:
o Industry 4.0: Automating production processes with 10T and "smart"
factories.
o 3D Printing: Quickly producing necessary parts.
« Education:
o E-learning: Online education and mobile learning platforms.
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o AR/VR Technologies: Learning in virtual and mixed reality
environments.
14.3 Use of search engines and electronic resources for professional purposes
Search engines and electronic resources play a vital role in the professional field:
« SEARCH ENGINES:
o Academic Search Engines: Google Scholar, ResearchGate — for
finding scientific articles and research.
o Specific Databases: Medical, scientific, and engineering literature.
« ELECTRONIC RESOURCES:
o Open Access Journals: Journals with open access to scientific
articles.
o Webinars and Online Courses: For professional development and
learning new skills.
o Expert Websites: For getting the latest news in technical or
educational fields.
Using electronic resources effectively in the professional field expands knowledge,
promotes innovation, and enhances experience.
14.4 Security of industrial information and communication technologies (ICT)
The security of industrial ICT involves protecting information and systems in
fields such as manufacturing, energy, medicine, etc.:
. Cybersecurity:
o Protection mechanisms against harmful attacks (viruses, hacking).
o Encryption, authentication, and authorization measures.
. Data Security:
o Storing and protecting data; creating backups.
o Maintaining privacy: protecting personal data, complying with laws
like GDPR.
« Infrastructure Protection:
o Physical security, protecting servers and networks.
o Ensuring the continuous operation of systems.
« Training and Awareness:
o Educating employees about security measures, fighting phishing
attacks.
Ensuring industrial ICT security is crucial for maintaining the stability of
organizations and protecting information resources.
Conclusion
Information technologies in professional fields and industrial ICT are important
tools that enhance the efficiency of modern structures, enable innovation, and
protect data. Their development and integration increase the competitiveness of
enterprises and contribute to the sustainable development of society.

Control Questions:
1. What is specialized software and what is its role in solving professional field
tasks?
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N

7.

8.

9.

What are the modern ICT trends in the medical field?

What are the advantages of implementing Smart Grid technology in the
energy sector?

What can you say about the role of Industry 4.0 concepts in automating
production and 10T in manufacturing?

What are the benefits of using E-learning and AR/VR technologies in
education?

What is the significance of search engines (e.g., Google Scholar,
ResearchGate) for professional purposes?

How are electronic resources (e.g., open access journals, webinars) used for
professional development?

What measures should be taken to ensure industrial ICT security?

How does cybersecurity protect information and prevent harmful attacks?

10.What legal requirements (e.g., GDPR) are necessary to maintain data

security and privacy?

Laboratory Topics:

Moodle, eDX, and other platforms: Developing course structure and content for
distance learning.

Student Independent Work Topics:

Demonstrating and defending the main results of project activities by
specialization. Stage 2.

Glossary related to the topic

1.

2.

Specialized Software
o Specialized Software: Programs designed to solve specific tasks in a professional
field.
Medical Software
o Electronic Medical Records (EMR): A system for automating patient history.
o Radiography and Diagnostic Imaging Processing: Analyzing images and
assisting with diagnostics.
Engineering and Manufacturing
o CAD (Computer-Aided Design): Software for creating engineering drawings.
o CAM (Computer-Aided Manufacturing): Automating manufacturing
processes.
Finance and Accounting
o ERP (Enterprise Resource Planning): A system for managing income and
expenses.
o Accounting Software: Software for automating accounting tasks.
Education
o LMS (Learning Management System): A system for managing the learning
process.
Modern ICT Trends
Telemedicine: Providing remote medical services.
Artificial Intelligence (Al): Automating diagnosis and treatment.
Wearable Technology: Devices for monitoring body parameters.
Smart Grid: Intelligent electrical grids for managing energy efficiency.
Renewable Energy Sources: Managing solar and wind energy.
10T: Monitoring and optimizing energy consumption.

O O O O O O
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Industry 4.0: Automating production using IoT and smart factories.
3D Printing: Quickly producing necessary parts.
E-learning: Online education systems.
o AR/VR Technologies: Learning in virtual and mixed reality environments.
7. Search Engines
o Academic Search Engines: Google Scholar, ResearchGate — Platforms for
finding scientific articles and research.
o Specific Databases: Medical, scientific, and engineering literature.
8. Electronic Resources
o Open Access Journals: Scientific journals with open access.
o Webinars and Online Courses: For professional development.
o Expert Websites: Websites for the latest updates in technical or educational
fields.
9. Industrial ICT Security
o Cybersecurity: Protection against harmful attacks.
o Data Security: Storing and protecting data, creating backups.
o Privacy Protection: Protecting personal data and complying with laws like
GDPR.
Infrastructure Protection: Protecting servers and networks.
Training and Awareness: Educating employees about security.

o O O
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Topic 15: Prospects of ICT Development
15.1 Market Development Prospects in Information Technology: Development
of Open-Source Software
Open-source software refers to software products whose code is made available to
users, enabling developers to modify and develop it further. The development
prospects of open-source software are:

« Innovation and Novelty: Rapid implementation of innovative solutions
through active community participation. This is especially relevant for
modern technologies such as artificial intelligence, blockchain, and the
Internet of Things (loT).

« Financial Savings: Enterprises can operate without licensing fees or with
low-cost solutions, making it economically viable for small businesses.

. Reliability and Security: Ongoing code review and monitoring by the
community ensure that errors in the software are fixed, thus providing a high
level of security.

. Professional Development: Open-source software provides valuable
experience and skills for professionals and developers, as they can work
within a globalized community.

15.2 Ecosystem Formation and Support for Small Startup Companies in
Information Technology Entrepreneurship

An ecosystem in the IT sector is a system aimed at promoting innovations,
developing entrepreneurship, and supporting small startups. The development
prospects of such an ecosystem include:

. Infrastructure: Creation of tech parks, incubators, and accelerators to
support small startups and businesses. These environments provide
resources, funding, and mentorship.

. Partnerships: Collaboration between higher education institutions,
government agencies, and the private sector. These partnerships play an
essential role in introducing innovative ideas and developing startups.

. Financial Support: Availability of venture capital, grants, and government
subsidies to help startups implement new ideas.

« Education and Training: Development of training programs for
entrepreneurs and technicians, focusing on business skills and innovative
product development.

15.3 Acceleration and Incubation Programs
Acceleration and incubation programs are systematic actions and resources that
help startups grow and develop. The prospects of these programs include:

« Fourth Industrial Revolution: Improving the efficiency of business models
through updated technologies and innovations. These programs enable
startups to quickly adapt to market dynamics.

« Mentoring: Guidance from experienced entrepreneurs and experts.
Mentorship programs help startups develop strategies and business skills.

« Small-Scale Funding: Various funding sources, including microfinance,
crowdfunding, and the reconsideration of strategies.
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« Global Market Access: Opportunities for international recognition,
partnerships, and innovation introduction.

15.4 Developing Necessary Infrastructure for Electronic Payments and
Logistics: Prospects of E-Technologies

Electronic payments and logistics are essential components of modern
entrepreneurship. The infrastructure development prospects are:

. Smart Technologies: Integration of 10T, blockchain, and mobile
applications into logistics and payment processes. These innovations can
increase customer trust through advanced solutions.

. Digital Payment Systems: Development of online platforms for conducting
payments. These platforms must meet high security standards to protect
consumer data.

« Logistics Automation: Use of comprehensive monitoring and optimization
tools, integrating rail, road, and air transport systems.

. Cross-Border Trade: Implementation of international payment systems and
logistical solutions, including automatic tracking of goods along with
images.

Prospects of E-Technologies

E-technologies involve organizing, managing, and delivering information,
services, and products through modern IT methods such as the Internet, mobile
technologies, artificial intelligence, and databases. Recent years have witnessed
several significant trends in the development of e-technologies, as outlined below.

1. Growth of Electronic Commerce and Online Services:

(o]

O

Market Democracy: Online platforms and marketplaces enable small
entrepreneurs and startups to reach a broader audience.

Smart Shopping: Using advanced analytics and machine learning
technologies to predict consumer purchasing trends.

Mobilization: Mobile applications provide customers with
convenient and easy experiences, boosting sales.

2. Development of Digital Transactions and Electronic Payment Systems:

o

o

Cryptocurrencies: The influence of cryptocurrencies and blockchain
technologies enhances payment speed and security.

Blockchain: Used for secure transactions and data protection,
blockchain platforms ensure minimal transaction costs.

3. Information Security and Data Protection:

(0]

Cybersecurity  Strengthening: Investments in cybersecurity
solutions to safeguard data privacy and develop new security
standards.

GDPR and National Legislation: The strengthening of data
protection laws and the implementation of inclusive standards,
ensuring the safety of e-technologies.

4. Artificial Intelligence and Machine Learning:

(o]

Analytics: Use of Al algorithms for deep data analysis to predict
consumer interests.
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o Personalized Customer Experience: Providing personalized offers
and services based on machine learning technologies to retain and
engage customers.

5. Cloud Computing:

o Flexibility and Scalability: Cloud technologies help organizations
optimize resource use and reduce operational costs.

o Subscription-Based Models: The expansion of SaaS (Software as a
Service) models, where software is offered as a service.

6. Interactive and Mobilized Platforms:

o Power of Platforms like Yandex, Google, and Alibaba: These
platforms offer interactive interfaces for customers.

o M-commerce: The rise of mobile commerce allows businesses and
customers to interact via mobile platforms.

7. Smart Cities and 10T (Internet of Things):

o Smart Solutions: Improvement of urban infrastructure, public
transport, and environmental monitoring systems. loT connects
devices, enabling real-time data exchange and automation in public
services.

o Data Exchange: Real-time data on factors such as temperature,
humidity, water flow, electricity, and traffic movement is used to
manage city services.

Conclusion

The development prospects of information technologies will not only foster
economic growth but also contribute to the formation of innovative ecosystems,
the development of startups, and the modernization of infrastructure. Many aspects
of modern business and markets will be closely linked to technology solutions
produced by ICT, necessitating future support and development in this field. The
development of e-technologies will lead to significant changes in the lives of
businesses, governments, and society. The integration, automation, and
innovations in these technologies will streamline communication with customers,
optimize resource use, and provide platform-based solutions for improving socio-
economic processes. Ultimately, e-technologies will have a direct impact on the
development of the global economy.

Control Questions:

1. What are the main advantages of open-source software, and how does it
influence innovations in the market?

2. What are the essential elements required to form an ecosystem in
information technology entrepreneurship?

3. How do acceleration and incubation programs impact the development of
startups?

4. How do smart technologies influence logistics and electronic payment
systems?
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8.

9.

What are the development prospects of e-technologies, and what role do
they play in modern business?

What is the impact of mobilization (mobile technologies) on the commerce
sector?

How do cryptocurrencies and blockchain technologies improve the
convenience and security of electronic payments?

What regulatory acts and standards are used for information security and
data protection?

How do artificial intelligence and machine learning technologies help
improve data analysis and the customer experience?

10.How do IoT technologies impact the development of the Smart City

concept?

Laboratory Topics:

1.

2.

Installation and use of applied software in the professional field. Work in
Matlab environment for scientific and technical calculations. Working with
Matlab extension packages to solve applied problems.

Topics for students' independent work: tasks and control work.

Glossary of Terms Related to the Topic:

1.

2.

11.

Open-source software: Software whose code is accessible, allowing users and
developers to modify and improve it.
Development Prospects:
o Innovation and Novelty: Quick implementation of innovative solutions through
active community participation.
o Financial Savings: Ability to work without licensing fees, beneficial for small
businesses.
o Reliability and Security: Ensuring high security by continuous code review and
error correction by the community.
o Professional Development: Provides valuable experience and skills for
professionals and developers.
Ecosystem: A system designed to promote innovations, entrepreneurship, and support
small startups in the IT sector.
Infrastructure: Establishment of tech parks, incubators, and accelerators to support
small startups.
Partnership: Collaboration between educational institutions, government agencies, and
the private sector.
Financial Support: Provision of venture capital, grants, and government subsidies to
startups.
Acceleration and Incubation Programs:
o Acceleration: Systematic measures to speed up startup growth and development.
o Incubation: Providing resources and support to help startups launch.
Smart Technologies: Integration of loT, blockchain, and mobile applications into
logistics and payment processes.
Digital Payment Systems: Payment systems conducted via online platforms.

. Logistics Automation: Automating logistics processes using monitoring and

optimization tools.
Cross-border Trade: Implementation of international payment systems and logistical
solutions.
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12.
13.
14.
15.

16.

17.
18.

19.

E-Technologies: Technologies used for managing, organizing, and delivering services
and products over the Internet.

E-Commerce: Selling and purchasing goods through online platforms and services.
Digital Transactions: Financial operations conducted via online platforms.

Information Security: Measures for protecting data and systems, including
cybersecurity.

Artificial Intelligence and Machine Learning:

Artificial Intelligence (Al): The capability of computer systems to mimic human
intelligence.

Machine Learning: Algorithms that automatically learn and evolve from data.

Cloud Computing: The availability of data and services over the Internet.

Interactive and Mobilized Platforms: Technologies that facilitate communication with
consumers via modern platforms.

M-commerce: Mobile commerce.

Smart City and loT:

Smart City: Systems designed to improve and automate urban infrastructure.

10T (Internet of Things): Devices connected to exchange data.
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