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AXGOpOT TEXHOJIOTUSAJIAPVUHUHT Tabpru Ba aXaMUATH

Ax6opoT TexHosorusiiapu (AT) - Oy ax60poTHU fpaTull, KaWTa MILJIALl, CaKJjall,
XUMoOsiJlall Ba y3aTUIl y4yH ¢oijjasaHuniajjural ycyjjaap, BOCUTajJap Ba KapaéHJjap
MaXMyuaup. ATHUHr acocuid Makcagu - ax6opoThaH ¢olaalaHUIl caMapaJlopJUTHHU
OIIMpPHUI, axXO6opoT ’KapaéHJApWHHM aBTOMATJAIITUPHII Ba HMHCOH (aOJUATUHHU
eHrwtamTupumaup. AT Kydujaru acocui KOMIOHEHTJIapJaH ubopar:

1. Annapat TabMmuHOTH (Hardware): KommnbroTepJsiap, cepBepJiap, TapMOK
KypUJIMaJsiapHy Ba GOIIKA )KUCMOHUN KypUJIMasap.

2. | [lactypuil TabMUHOT (Software): OnepanMoH THU3MMJAp, AAacTypJ/all THJJIAPH,
aMaJIui acTypJiap Ba 60IIKa AAaCTYpUH MaXCyJ10T1ap.

3. | Mabaymoraap (Data): Pakamau makiajgaru ax060poT, MabJayMoTaap 6asacy,
XyM@OKaTJIap Ba 601IKa MabJIyMOTJIap.

4. | Tapmoksap (Networks): KomnbioTepsapHd 6up-6Mpura yJam Ba axO00poT
aJIMalliIl UMKOHUHU G€PYBYM KOMMYHUKAIUS TU3UMJIAPH.

5. | UHconnap (People): ATHM wuuwiab 4YWKaAWraH, KyJaJaljuraH Ba Xu3MaT

KypcaTaZuraH MyTaxaccucaap.
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ATHUHT PUBOXK/IAaHUII TapUXHU (aACOCU 6OCKUYJIAP)

AX6GOpOT TEXHOJIOTUSAJIADUHUHT PUBOXJIAHUII TAapUXHU Y30K BAaKTHHU ¥3 UUMUra OJIaJM.
YHUHT acoculi 60CKUYJIapy KyWuaaruaap:

1. Mexanuk xuco6sam Kypunamanapu (XVII-XIX acpsap): By 6ockuuzpa I[lackanb
xycobJsail MamuHacy, JlenoHun apudmMomMeTpu Ba ba6OMKHUHT aHAJIMTUK MallMHACcH Kabu
JlacTJIabKH1 MeXaHUK XY C006J/1all KypuaMaaapu apaTUlaau.

2. JJIeKTpOMEXaHUK Ba 3JIEKTPOH xucobsaml MamuHasapu (XX acpHuHr 30-40
nuiapu): by 60cknyia 3/IeKTpOH JlaMIlajlap/a UIJIOBYM OUpUHYM KoMmnbioTepsaap (ENIAC,
Colossus) sspaTuagu.

3. Tpansuctopsiu komnbioTepJsap (XX acpHuHr 50-60 Husiapu): TpaH3UCTOpPJIAPHUHT
UXTHUPO KWJIMHHUIIA KOMIBIOTEPJAPHUHI XaXMH Ba 3HEpPrus UCTEbMOJIMHU KaMaWUTHUP/Y,
MIIOHYJIMJIMTUHHU 3Ca OLIUPAH.

4. UnTterpan cxemaan kKomnbioTepsap (XX acpHuHr 70-80 #kusnapu): UHTerpan
cxeMasap (MUKpOYMIJIAp) KOMIBIOTEPJAPHUHT sHaJa MX4YaMJaUIMIIMra Ba Te3JIMTMHUHT
OILIMUIMTA OJIUO KeJIJIU.

5. llaxcuit komnbioTepsap (XX acpHuHr 80 HuinapuAaH X03Upru KyHrada): llaxcui
KOMIIbIOTEPJIADHUHT MNaufo Oyaumin ATHM oMMajlaliTUPAA Ba YJAPHUHT KYJJIaHUII
JIOUPACUHU KEHTauTUPAU.

6. MHTepHeT Ba Mo6uJa TexHosorusaap (XX acpHuHr 90 HuanapuzaH X03Upru
KyHraya): UHTepHeTHUHT MaWAo0 OYJMIIM Ba MOOWJ TEXHOJIOTHUSIJIADHUHT PUBOXKJIAHHUIIHU
axbopoTra rjo6as gapaxasa 3puIuLl UMKOHUHHU 6ep/U.

ATHMHTr acocuii UyHa/IULLJIapHA

AXx60poT TexHoJIOTUsIJIApU Kymyiab #HyHanuuiapra OYJuMHAAU. YJApHUHT 3HT
acocuislapuZiaH OupuU Jgactypuil TabMUHOT (Software): KomnbroTepsap Ba 6o01IKa
KypW/JIMaJApHUHT HILIAUIMHA TabMHUHJOBYU JacTypJiap MaXMyH, anmnapaT TabMHUHOTH
(Hardware): KoMmnbloTepsiap, cepBepJiap, TapMOK Kypu/Majapd Ba OOLIKA >»XUCMOHUH
KypuJaMasap 6yan6 xucobsaHaau.Tapmoksiap (Networks) iyHanumiu sca KoMOblOTepaapHU
O6up-6upura yJjam Ba axb0poT aJMalluMll ~MMKOHMHHU 6epyBYM KOMMYHMKaLUSA
TU3UMJIAPUJHUD.

Masbaymotsap 6asacu (Databases) Ba KubepxaBdcusnuk (Cybersecurity) MabaymMoTaapHU
cakJjall, OOLIKAapuIl Ba KakTa MILIall TU3UMJApPU Ba ax60pOT TU3UMMJIAPUHU TalIKU
TaxJuAJJapAaH XMMoslall HyHalulJIapyd XUCco61aHaiu.

ByryHru TapakMEéTHUHI acoCU{ WyHa/MLUIapuJiaH OyjaradH cyHbuil uHTessnekT (Artificial
Intelligence): UHCOH ak/IMHU TaKIW[, KUJIYBYU KOMIbIOTEP TU3UMJIAPUHU SIpaTUII aCHOCU/A
By>kyAra kesrad. llly Ttapuka 6yaytau xucob6sam (Cloud Computing) XamM KOMIbIHOTEp
pecypciapura MHTepHeT OpKaJslu 3pUIIMII MMKOHUHU 6epyBYM TeXHOJOrus 6ynu6 ATHUHT
acocuy uyHanavuiapu 6yin6 xucob/1aHaau.

JlacTypu¥i TAbMUHOT

Hactypuii TabpMUHOT (Software) - KOMIbIOTEpPJAPHUHI MUUIAIIMHU TabMHUHJI0BYU
JlacTypJiap MaxMyuaup. lactypuid TAbMHUHOT 6UpP KaH4a TypJapra 6yJuHaiu.
Bysap THU3MMJIM JAacTypud TabMHUHOT, aMaJMM JAcTypUW TabMHUHOT, JacTypJall
BocUTaJapuaup. KoMNblOTEpHUHI amnmnapaT TabMHUHOTHMHM OOLIKapaJu Ba OoLIKa
JIaCTYpJIapHUHT MILJIAIIM y4YH MYXUT spaTagu. OmepanyoH TU3UMJIAp, JApakBepJiap Ba
YTUJIATJAAP TUIUMJIU JaCTyPUH TAbMUHOTIA MUCOJI GYJ1a 0J1aAu.
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doijanaHyBYUIapHUHT MyalsaH Ba3udalapuHU Oakapull y4yH MyJDKajlJlaHTaH
Jactypsap. MaTH MyxappupJ/apy, 6paysepJ/ap, YWUHJAap Ba 60lIKajap aMavdil AacTypuu
TabMUHOTTA MUCOJ 6yJ1a onaau. llly 6uian 6upra
JlaCTypJIapHM fpaTHll, CO3Jall Ba TeCTAaH yTKasull Y4yH MyJ/DKaJJlaHraH JacTypJiap.
Komnunsaropsiap, uHTepnperaTopJap, Aebarrepsjap Ba 6omkKaaap JacTypJall BOCUTAaJapH
OyJs1n6 xrcobaHaH.

OnepauuoH Tusumiap (Windows, macOS, Linux)

OnepanyoH Tu3uM (OT) - KOMIBIOTEPHUHT annapaT TAbMUHOTHHU OOLIKAapaJAUraH Ba
O60lIKAa JAacTypJlapHUHI HUUIAIIK Y4YH MYXUT dpaTafuraH TU3UMJIMA JacTypui
TaAbMHUHOTHUHT aCOCUHA KUCMUJUP. JHT KeHT TapKaJIraH ollepaliiOH TU3UMJIAp:

Windows macOS Linux

Microsoft  kopmnopanuscu | Apple kopnopanusacu | O4UK KOJJM OIepaluoH
TOMOHU/JAH viab | TOMOHHUAAH yuiab | Tu3uM OyaUb6, cepBepJiap,
YUKUJITAaH Ba  LIAXCHUM | YUKUJITAH Ba Apple | cynepkoMnbioTepJsap Ba
KOMIbIOTEpJIAp Y4YyH 3HT | KOMIbIOTEpJIapu y4yH | embedded TU3WMJIapAa
oMMabon omnepanyoH | MyJiKaJlJlaHTaH KEHT KyJIJIaHUIa U

TU3UM XUCOOJIaHa U

Jacrypaam Tuuiapu (Python, Java, C++)

JlacTypJsiall TUJIM - KOMIBIOTEP YYyH AACTypJiapHU €3Ull yuyH doijanaHuaajuraH
dopman Tuagup. JHT oMMabon AacTypJall TUanapugad 6upu Python gactypaam tununaup,
Oy coajia Ba YKUIIra OCOH O6YJIiraH JacTypJiall TUIU 6110, Be6-UIlIab YUKUI, Ma'bJyMOTJap
Tax/INJM, CYyH'bUH UHTEJJIEKT Ba OOLIKaA coXajlap/a KeHr KyJIJIaHW/IaAu. Java facTypJiall TUIU
3ca miaatdopMaZaH MYCTaKWJ JAacTypJall TUAW 6Yaub, KOpHmopaTUB AacTypJjap, MOOUJI
WJIOBaslap Ba YWMHJAp UILJIAa0 YUKHUILJA KeHT KyJulaHuaagu. OMmanauirad C++ gactypJai
THUJU XaM IOKOPU YHYMJIOpPJIMKKA 3ra JAacTypJall TWJIA 6116, omepayuoH THU3UMJIAp,
yhAUHJIap Ba OOIIKA pecypcjapHM Tajab KWJyBUM JAacTyp/ap HILIA0 YUKUILIJA KeHT
KyJIJIaHUJIaJ Y.

JacTypuii TABMUHOT UILJIA0 YUKHLI ycy uiapu (Agile, Waterfall)

JlacTypuil TAbMUHOT ULLJIA0 YUKULI YCY/JIapy — JaCTypUl TAbMUHOTHU SIpaTHUILL )KapaéHUHU
TallKWJ 3TULI Ba OOIIKApUIl Y4yyH ¢oWJalaHWIaAUraH €HJalyBaapAup. JHI KeHr
TapkairaH ycyJuapra Waterfall (Illapmapa) gacTypuil TabMUHOTHU HILJIA0 YUKUIIHUHT
KeTMa-KeT 60CKHW4Y/Iap/iaH ubopat 6yiraH aHbaHaBu#l ycyauaup. Agile (3rusyBdaH) unwiab
YUKapull yCyJd AACTypUll TabMUHOTHH MLLIA6 YMKULIIHUHT UTEPAaTUB Ba MHKpPEMEHTaJ
ycyJiu 6y116, y3rapyByaH TasabJiapra Te3 MOC/IallUIl UMKOHHWHU bepajiy.

Open Source facTypyuil TAbMHAHOT
Open Source gacTypuid T bMHUHOT — OYUK KOJJIU JACTyPHUN TAbMUHOT 0y/IM0, KOJHU KYpHIL,
y3rapTUpHUII Ba TapKATUII XyKyKUra 3ra OysraH 6Oapuya ¢oiaajaHyBuuJapra TaKJUM
atunagu. Linux, Apache, MySQL Ba 6omkanap Open Source AacTypuil TabMHUHOTTA MHCOJI
6yJia osagu.
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Annmapat TabMUHOTH
Shaxsiy EHEM qurulmasi:

1. Monitor
2. Ona plata
3. Protsessor
4, Port ATA
5. Tezkor xotira

6. Kengavtiruvchi kartalar

7. Quvvat bloki
8. Diskovod

. 9. Qattiq disk

10. Klaviatura
11. Sichgon

Anmnapat tabMuHOTH (Hardware) - KoMnbloTep TU3WUMHUHUHT KUCMOHUH KUCMJIapU
MaXXKMYUJUP. AnllapaT TAbMUHOTH KyHUH/Aaru acocuii KOMIIOHeHTJ/1ap/iaH ubopar:
Mapkasuii npoueccop (CPU): KoMnbloTepHHUHI acocuil XucobJall Kypuamacu 6y.uo,
JlacTypJlapHM OakapaJy Ba KOMIbIOTEPHUHT 6apya KOMIOHEHTJIAapUHU O0lIKapaau, rpapuk
npoueccop (GPU)aca rpaduk MabJAyMOTJApHU KalTa HILIAIl Y4YyH MYyJ/DKaJJIaHTaH
npoieccop 6yau6, yWHHJIAp, BUAeoJiap Ba 6ollKa rpadukK AacTypJapHUHT HIIJIAIIMHA
Te3JIalITUPULIY OWJIaH OU3Ta Ma'bJIYM.
Xotupa (Memory) Kypu/aMacu KOMIIOTePAArd MabJyMOT/JIapHU BaKTUHYAIMK CaKJjall y4yH
MyJ/KajlaHraH KypuiaMa. OnepatuB xotupa (RAM) Ba goumuit xotupa (ROM) xoTHUpaHUHT
acocuyl TypJiapy XMcob6J1aHaau.
Kattuk auck (Hard Disk Drive, HDD) Ba kaTTuk xosataaru auck (Solid State Drive, SSD)
OyJlap MabJyMOTJ/IapHU JJOUMHUU CaKJall y4yH MYJ/DKa/JIaHTaH Kypuamanapaup. Ly ypunja
oHa muarta (Motherboard) xam KoMnblOTEepHHUHI 6apya KOMIOHEHTJIADMHU OUp-Oupura
yJAalUraH acocuy njaarta 6yan6 Xxu3MaT Kuiaiu.

KomneioTep apxutektypacu (CPU, GPU, xoTupa)
KoMnbloTep apXMTeKTypacu — KOMIBHTEPHUHI aCOCUM KOMIOHEHTJIAPUHUHT TALIKUJIUU
TY3WJIMLIM Ba YJAPHUHT ¥3apo MyHocabaT/JIapUHU O6e/rnjoBYM KoHLenuusaaup. KomnbeioTtep
apxutektypacura CPU, GPU, xoTupa Ba 601IKa KOMIOHEHTJAPHUHT TAlIKWJ 3TUJIXIIA Ba
YJapHUHT ¥3apo a/I0Kacu KUpaiu.

[lepudepuk Kypuamanap (mpuHTepJap, CkaHepJiap, MOHUTOPJIAp)
[lepudepuk Kypuamanap - KOMIObHOTEpP OWIaH OOF/IaHUO, YHra KymMM4a QYHKUUSJIApPHU
O6akapulll MMKOHMHU OepyBUM KypuaMmazap. [lepudepuxk Kypusmajapra HOpUHTepJap,
CKaHepJiap, MOHUTOPJIAp, KJIaBHaTypasiap, CHUMKOHYaap Ba 60oLIKaiap KUpaiu.

Mo6wua Kypunmanap (cMapTdoHIap, NaaHIIeTaap)
Mo6ua KypuaMajap — KydMa Ba CMMCHU3 ajJloOKa UMKOHHUSTHUrA 3ra 6y/JraH KOMIbIOTepJap.
CMapTdoHaap, naHIIeTAap Ba HOYTOyK/JIap MOOUJI KypuJMaJjapra MUcoJ 6y/1a oJ1aau.
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Byaytau xuco6sam (Cloud computing)

Bynytau xucobsam - KoOMIbIOTep pecypciapura HWHTepHeT OpKaau 3pULIXII
MMKOHWHU ©OepyBYM TexXHOJOrUAAUup. byayTaum xucobsawm ¢oHpasaHyBuuaapra V3
MabJyMOTJIApMHU Ba JacTypJapvHu HHTepHeTzAa cakjall Ba yJiapra HCTaJraH >»XOWAaH
3pULIMILI UMKOHUHU Oepaju.

TapmoKJiap Ba MabJIyMOT.JIap 6a3acu
KoMnbroTep TapMokapuHuHT TypJsapu (LAN, WAN, Internet)

KoMmnbloTep TapMOfh - KOMIBIOTEpJIApHM OUp-OMpUra ysalml Ba axO00poT aJMalluil
MMKOHUHU OepyBYM KOMMYHHUKaLUsl TU3UMUAUDP. KommbloTep TapMoKJapu Kyuupaaru
TypJiapra 6yJIMHa/iu:

v Jlokan Tapmok, (Local Area Network, LAN): bup 6uHO €xku Xyayazaru
KOMIIbIOTEPJIAapHU OUP-OHUpHUTra yaauUurad TapMoK,.

v ['1o6an Tapmok, (Wide Area Network, WAN): KeHr xyayaiaru KoMmnbroTepJapHu 6Up-
6upura yJaluZijurad TapMok,

v UuTtepHeT (Internet): ByTyH ayHé 6yi1a6 KOMIblOTEpPJApHU OUp-O6MpUra yJianauraH
ri106aj TapMoOK,

Tapmok npotokosuiapu (TCP/IP, HTTP)

TapMoOK NpoTOKOJIJIapu - KOMIbBHOTEpJap ypTacuZa axb0opoT aJMallvll KOWJaJapUuHU
6e/IrMJIOBYM CTaHAAPTAAPAUD. DHT KEHT TapKaJ/ITaH TapMOK, [IPOTOKOJIJIapH:

TCP/IP (Transmission | UHTepHETHUHI acOCUK MPOTOKOJU 6y/116, aXO0pPOTHU
Control Protocol/Internet | makeTsiapra 6yjiuil Ba yJAapHA TapMOK OpKaJu
Protocol) y3aTULIHUA TabMUHAAUAU.

HTTP (Hypertext Transfer | Be6-caxudanapHu ysaTtuil y4yH ¢oujasaHUIaJUraH
Protocol) MPOTOKOJI.

MabsaymoTJiap 6asacuHu | MabaymoTJap 6a3acuHy 6owmkapuil tTusuMu (MBBT) -
OolKapUIl TU3MMJIapY | MabJyMOTJIAPHHU CaKJlall, O0IIKApyIl Ba KalTa MILJIALI
(MySQL, PostgreSQL, | yduyH MyJDKa/JIaHTaH JAacTypUM TabMHUHOT. JHI KEHT
MongoDB) TapkKaJsiran MBbT:

MySQL: Ouuk kogsu relational Mabaymornap 6a3acuHu

OolIKapull TU3MMHU Oy1b6, BebG-WI0Bajap Ba OOLIKA
JlacTypJiap/ia KeHr KyJJlaHU1a/H.

PostgreSQL Ouuk koA object-relational mabiymoTsap 6asacvHuU
OOIIKApPUII THU3UMH OYJIUO, IOKOPU HIIOHYJIUJIHUK Ba
MacliTabsallyBHA Tajlab KWJIYBYMU JacTypJapZa KeHT
KYJIJIaHUJIaIU

MongoDB NoSQL ™mabaymoTsiap 6a3acMHM 6GOLIKApPUIL THU3UMU
6y/110, KaTTa XaXXMJaru Ma'bJyMOTJ/IapHU KaWTa ULLIAII

Y4YH MyJDKaJlJIaHTaH
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Big Data Ba Ma'’bjiyMOTJIap TaX/IUIU

Big Data - kaTTa XaXMmJary, Te3 ys3rapyByaH Ba TypJM TyMaH MabJyMOTJAp
TyniaamMmuaup. Big Data MmabaymoTiap Taxauiau - Big Data MabayMoT/IapyuHU Tax/ 1WA KAWL
Ba y/ap/ZiaH ¢oijjasu MabJyMOTJIapHHU OJIULI XKapaéHUUP.

ATHUHTr 3aMOHAaBUH TeHAEHLUAIAPHU Ba KeJlaXKaru
CyHBbMU UHTEJJIEKT Ba MAlUWHAIY YKUTHUILL
Cynbui uHTesnekT (CH) - MHCOH akK/JMHU TakKJAUJ[ KWJIYBYM KOMIIBIOTEDP THU3UMJIAPUHU
sgpaTvll coXacuAaup. MamunHaau YKUTUIL - CUHUHr 6uMp KUCMU 6yJub, KOMIblOTepJapra
MabJIyMOTJIap acoCH/ia YKULI Ba YpraHMll UMKOHUHU Oepasu.

HHTepHeT GyroMmsiapu (1oT)
UuTtepHer Oyioomiapu ([oT) - HWHTepHeTra yJsiaHran Ba MabJyMOTJIApHU aJMalluUI
MMKOHUATUIA 3ra OYJraH >XUCMOHMU KypuiMasnap TapMorugup. loT Kypuamanapu yi
YKMX03J1apH, aBTOMOOUJIJIap, CAaHOAT YCKyHaJlapy Ba OOLIKA 0O'bEKTJIAPHU Y3 MUYMra OJIMIIU
MYMKUH.

BJI0KYelH TeXHOJIOTUACH

Byiok4yelH - MapkasJjaliMaraH Ba XxaBQCH3 MabJyMOT/Jap 06a3acMHU sSpaTHIl
MMKOHUHU OepyBUMU TEXHOJOTUAAUD. ByioKYelH KpunToBaaoTalap, TA¥bMUHOT 3aHXXUPUHU
OOIIKApHUII Ba 6OIIKA coxasiap/ia KeHT KYyJIJIaHUJIa/ .

Kub6epxaBpcusimk

KubepxaBdcusiuk - axb0poT THU3UMJIAPUHU KUOepXyKyMJyapAaH Ba OolIKa
TaxJuAJapAaH xumosiialm coxacugup. KubepxaBPcu3NUK KOMIbIOTepJsap, TapMOKJap,
Ma’bJIyMOTJIap Ba JacTypJlapHU XUMOsLJIall YCyJIJIAaPUHU ¥3 UUUra 0JIaiu.

Pakamiin Tpancpopmanusa Ba ATHUHT )KaMUATAACHA pOJIx

Pakamsin TpaHcpopmanusi — 6U3HEC Ba KAMUATHUHT 6apua kabxasapuzaa ax6opoT
TexXHoJIOTUsIapuJiaH  QoWAaNaHUIl OpKaJu y3rapull kapaéHugup. AT pakamiu
TpaHcpopMaLuusZa MyXUM poJ YiHaWAU Ba GMU3HECHUHT caMapaZlOpJIMTUHU OLUIMPUIL, THTU
XU3MaTJ/ap spaTHUIl Ba }KaAMUSTHUHT PUBOXKJIAHUIIMTA XYCCa KYIIMIT UMKOHUHYU 6epajiy.

XyJs1oca

AXOGOpOT TeXHOJIOTUSJIApU KAaMUATHUHI Oapya »Kabxasapura TabCUP KypcaTyBUM
MYXUM coXaaup. ATHHHI PUBOXJAHUIIA HHCOHUATIrA SHFM MMKOHHUATIAp 04ub 6epajy,
OM3HECHUHI caMapa/lopJIMTMHU OLIMPaJM Ba )KaMUSTHUHI PUBOXJIAHHUILIUTA XUCCa KYIIa/H.
Kenaxakzaa ATHUHT posiv siHaJia opTUO 60paju Ba yJap KaMUSATHUHT 6apua kabXaslapuja
sIHa/la KeHT KyJIJIaHUJIaiu.
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