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MoayaHuHr YKyB-ycayoui maxmyacu Qi Ba ypra Maxcyc TabJIuM
BasupJuruHuHr 2020 iina 7 nexadpaaru 648-consm Oyiipyru Omjian
TACAUKJIAHTAH YKYB JaCTyPH Ba YKYB peKacura MyBoQHK MILIA0 YUKUWITaH.

Ty3yBun: Myxamman an-Xopasmuii Homugaru TATY, « Komnerotep
Tu3uMiIapu» kKadenpacu nomentu, ®.Paxmaron

Taxkpuzuniap: Benapbe-V36eKHCTOH KylIMa TapMOKJapapo amajiuid TEXHUK
KBaJU(UKAUsAJIap UHCTUTYTH, WIMHUM UIJIAp Ba MHHOBAIUsIIap
oyitnua nupektop ypunbocapu B.0., qo11. JI.Habuymnuna,
Myxamman — an-Xopasmuit  Hommumarn — TATY,  “AxOopot
TexHoJorusapu” kadeapacu Mmyaupu, npod. X.3aliHUTUHOB.

VKyB -ycayouii Mmaxmya TomKeHT aX60pOT TeXHOJIOTHSAIAPH YHHBEPCHTETH
KeHrammmHUHT KApopH OMJIaH HAIIPra TABCHS KHJIMHIAH
(2020 iinax 29 oxrsiopaaru 3(705) - conyim 6aéHHOMA)
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1 BYJIUM

 WILITYY JTACTYP



“Tabnum Tyrpucuaa’tu Konyunu, Y36ekucron PecryGmukacu Ipesuaentuaunr 2017 iim
7 despanmary  “Y30ekuctoH PecrnyOnMKacMHM sHAja PUBONIAHTHPHIN — OYifnua
Xapakatnap crtparerusicu Tyrpucuna’tu [1D-4947-con, 2019 itun 27 aBryctaaru “Onuii
TabJIUM Myaccacajapu pax0ap Ba Meaaror KaJpJapuHUHT Y3JIyKCU3 MajJaKaCHHU OIIUPHUIIT
TU3UMHHHM Kopuil dtrm  TyFpucuga’tu  [1d-5789-con, 2019 imn 8§ oxTabpnaru
“Y36ekucton PecrnyGmukacu ommit TabanM Tu3uMuHE 2030 Huirada pUBOKIAHTHPHIL
KOHIlenuscuan Tacaukiam tyrpucunga’tu [1D-5847-con Ba 2020 #iun 29 oxrsaOpmaru
“Unm-panan 2030 Hunraya puBOKIAHTUPHUIN KOHIETIIUACHHN TAaCIUKJIAIl TYFPUCHAA TH
[Id-6097-comnn ~ Papmonnapun  xamma  Y36ekucton  Pecny6imkach — Basuprap
Maxkxamacununr 2019 #iun 23 centsOpaaru “Onuil TabliuM Myaccacalapu paxbap Ba
nejaror KaJpJIapUHUHT MajaKaCHMHU OIIMPUIN THU3UMHUHU sIHaJa TaKOMIJLIAIITHPUIIL
Oyiinmda KymuMmya dYopa-tagoupiap Tyrpucuaa’tu 797-connu Kapopuma OenrunaHraH
yCTyBOp Bazu(amap Ma3sMyHHUJIaH KearO YWKKaH XOJIa Ty3WiIraH OYnu0, y OJuil TabJiuM
Myaccacajiapu  Ienaror —KaJpJapuHUHT  KacO  MaxopaTH  XamjJa HWHHOBAI[MOH
KOMIMETEHTIIUTUHU PUBOXKJIAHTUPHUIL, COXara OWJl WJFOP XOPWXKHUH TaxpuOanap, sHTH
OmIMM Ba MalaKaJlapHU  Y3JIAIITUPHIN, [IYHUHTACK aMaiauérra KOpUH  DTHII
KYHUKMaJIApUHU TAKOMIJIIAIITUPHUIITHA MaKCcaJl KUIaIu.

Kaiita tanépnam Ba Manaka OLIMPHUII WYHAJIUMIIMHUHT Y3Ura XOC XyCyCHATIapH
Xamaa Joi3ap0 MacajalapujaH Kelu0 YMKKAH XoJia JacTyplia TUHTJOBYHJIAPHUHT
MYTaxacCUCIUK dannap gmoupacumard OwiMM, KYHWKMa, Majaka Xamja
KOMIIETEHIMsJIapura KyWHJIaJural Tajadiap TaKOMWUTAIITUPHIIAIIN MYMKHUH.

Ymby pactypia KOMIBIOTEp WHXUHUPUHTUHUHT 3aMOHABUN TEHACHIUSIAPH,
KOMIIBIOTEp apXUTEKTYypacH, YpHATWIraH TU3UMJIap Ba YJIAPHUHT aCOCHM XyCyCUATIIApU Ba
cuH(iapu, YpHATUITaH TU3UMIIAPHU JIoMuXanaml OOCKUWIapu Ba CTaHJapTiIapu, ammapar
BOCHUTAJIapH, MPOLIECCOpIIapy, XOTHPa KypuiMallapd KHUPUTUII/YUKAPUILl KypHIIMalapu Ba
HIMHAJIapy, VpHATWITaH TU3UM KypWiMaldapu Y4YyH AacTypjiall TWJIapH, YpHATUJITaH
TU3UMIIAD YYYH OIEpPAllMOH THU3UM, YpHATWITaH WIOBAJAp SApaTUIl OOCKUWIAPH
MyamMoJiapu 0a€H STHIITaH.

Moay aHMHI MaKcaau Ba Basudasiapu

“KomnproTep HHXXUHUPUHTYA MOAYJMHUHT MaKca/J Ba Basudaigapu:

- 6ommKapyB xapaéniapu QyHKIUSIIAPUHN aMajira ONIUPHII YIyH Kepak OyIaauras,
JaCTypHUi Ba TEXHUK BOCHTAJAp KOMIUIEKCUHU YpraHUIIL,

- KOMITBIOTEp TU3UMIIAPHHU JIOWUXaall OOCKUWIApU Ba CTaHIAApPTIApU, YpHATUITaH
TU3UM anmnapaTr BOCHTAJapH, YpHATWITaH TU3UM MPOIECCOPJIApU, XOTHpa KypUiIMallapu
KUPUTHIL/YAKAPUIT KypuiMalapu Ba HIMHAJIApH, YPHATUITAaH TU3UM KypUIMaldapu y4yH
JacTypJialll TWUIApW, YpHATWITaH THU3UMJIAD Y4YyH OINEpPaluoOH THU3HUM, YpHATUITaH
UJIoBajap spaTtuil 0OCKUYIAp Ba yJIapHU aMaluérra KyJiall MajlakKaBUi KYHUKMaJapyuHU
IAKJUTAHTUPHIIL

Moays 0yiinya THHIJIOBYWIAPHUHT OMJIMMHU, KYHUKMAaCH, MAJIaKACH Ba
KOMIIETeHIMAJIAPUTra KYHIJIaJuran raaadJaap

“Komnplorep HMHXMHUPUHTH ~ MOJYJIMHU  Y3JalUTUPUII  >KapaéHUJa amaira
OLIMPUJIAIUTaH Macajiajap Joupacua:



Tunriopum:

- KOMIBIOTEp  THU3UMJIAPDUHUHI  3aMOHABUM  TEHJACHUMSUIADWHM;  YpHATWIraH
TU3UMIIAp/Aa KYJUIAaHWJIAJWTaH JaTdydKiap, OOIIKapyB KypwiMajapura KyHuiagurad
Tanabjap, KUPUTUII YUKApUII KypuiMmanapu, IIHHAaJap Ba MPOLIECCOPIAPHUHT
yMyMJIAIIrad CTPYKTypalapy; YpHATUITaH TU3UMIIApra JacTyp €3UII TaMOMUIUIAPU XaKuaa
OmsiMMIIapra sra OyJImIiu;

- KOMIBIOTEp TH3UMIIAPUHM JIOWMXAJall; YpHATWITaH TU3UMIap Oas3acuua Typiu
JOMXaJapHU XHMCOO KUTOOM Ba YJapHM amaira OLIMPULI, YpHATUITaH TH3UMIIApAa
KYJUTaHWIAUraH Typiad BOCHTajapAaH (QolJalaHuIl KYHHKMA Ba MajaKaJlapuHU
rajlIalin;

- Kylmiaran wMakcaj OVyiimda Taxami KWW, YMyMJIAIITHPUIN Ba (UKpiam,
KOMIIbIOTEpJaH axOopoTiapHu OomIKapuil BocuTacu cudaruaa ¢oiananun; aManui
MacaJlaJJapHU €4YMIIIA JACTYPUM BOCHTAJIAPHU KyJUIall Ba METOAMKACHUHU Y3JIAIITUPUIL,
anmapar-JacTypuid BOCUTAJIAPHU YPHATUIL Ba CO3JIAIINA KATHAIIWII KOMIETEHIHATAPHU
3raJulaliy JO3UM.

Moay/iHM TAIIKWI 3THII BA YTKAa3HUII OyiiM4Ya TaBCcUsJIap

“KoMmnploTep MHXXUHUPUHTHA MOJYJIA Mabpy3a Ba aMaJIui MAIIFyJoTiIap IIaKiauga oJud
oopunanu. KypcHu yKuTHII )KapaéHUla TABIUMHUHT 3aMOHABUI METOJIApH, MEaroruK
TEXHOJIOTUSJIAp Ba axOOpPOT-KOMMYHHMKALMS TEXHOJIOTUSJIApU KYJUIAHWIMIIKA Ha3apjaa
TyTHJITAH:

-Mabpy3a Japciapujia 3aMOHaBUA KOMIBIOTEp TEXHOJOTUsJIapu EpaamMuaa
MIPE3EHTALMOH Ba 3JIEKTPOH-IUAAKTUK TEXHOJIOTUsIApIaH;

-YTKa3uaagural aMaluii MallFyJloTiapia TEXHUK BOCHTAalapJllaH, JKCIpecc-
CYpoBiap, TECT CYpOBIApH, aAKIMU XyXKyM, TypyxJu (ukpiam, KAYUK rypyxjap Ouiiax
unuiam Ba OOIIKAa MHTEPAKTHB TabJIUM YCYJUIAPUHU KYIIJIalll Ha3ap/a Ty THUJIa/Iu.

Moay/JHHHT YKYB pe:xaaaru 00mKka MoayJ/iap Ouiaan O0FIMKJIUTY Ba
Y3BHIJIUTH

“KoMmproTep MHXXUHUPUHTH MOAYJW Ma3MyHH YVKyB pexkaaaru “Karra mabiymoTiapHU
KailiTa MOuiam ycys Ba Bocurtaiap”, “Kommbiorep Tapmoxiapu xaBdcuzmuru”, “bymyTmm
XHcOOIall TEXHONOTUsIapy” MOyJUIapy OuiIaH y3BUil OOFJIaHTaH XOJa MeJaroriapHUuHT
VpHaTWIraH TH3UMJAapJa TypJu CXEMallapHU aMajira OLIMPUII Ba WJIOBAlAp SpaTUII
OYitnda kacOMi Tejaroruk Tauéprapiivk JapakaCHHHU OIIHMPHIITA XU3MaT KUJIaIu.

MoayaTHUHT 0JIMI TaABJIUMIATH YPHU

MonynHu  Y31alUTUPUII  OpPKaJIM THHIVIOBYMJIAp OOLIKapyB MacajalapyuHHM €4MILIa
YpHaTWIraH TU3WIApAaH amaiaa TYFpH Goiananum, KyJulan Ba 6axomamra Joup KacOouii
KOMIIETEHTJIMKKA 3ra Oymaauiap.

Moaya Oyiinda coatjap TAKCHMOTH
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MoayJab MaB3yJjiapu

AyauTopus yKyB
IOKJIaMacH

Kamn

JKyMJIAAaH

Ha3zapwii

AMaun
MAIIFYJI0T

Kyuma
MAIIFYJIOTH

KomnbproTep MHXUHMpUHTH MakcaJl Ba Basudanapw,
acocuil TyllyH4Yanapu, Ba Yycymwiapu. Kommbrorep
TU3UMJIApU: KJIACCHU(PHUKAIMS, apXUTEKTypa, AACTypuit
Ba MHUKpoAacTypuil Oomikapum. MabiyMOTIapHU
KUPUTHUII-YUKAPUIIHYA TALIKWI OTUILI, MabIlyMOTJIApHU
aJIMallMIIHY  TalIKWiI OTuil. MHTepdeiic sparuml.

Xotupa. IIponeccop.

Vpuarmiran tmsumiap (Embeded system) Ba ymap
Ounan wiuam. Ypeatwirad Ttmsumiap (Embeded
system). SV’pHaTI/IJIraH TU3UMIIADUHUHT  JIOMUXasant
OocKuuIapH Ba CHH(JIApH, CTAHIAPTIIAPH.

YpHaTtuiaran — TU3UMIAp ~— ammapar  TabMHHOTH.
YpHatwirad npoueccopiiap. YpHaTWITaH TU3UMJIIApa
XOTHpa. YpHATUITAH TU3UM ILJIaTajlapy MIUHAJIAPH.

YpHaTuiarad TM3UMIIap AACTYpUN TAbMUHOTH.

Real-time system, yHMHr acocuii TaMOWHJLIAPH.
PoGoroTexnuka. Cumynsinus Ba MOACIUIAIITHPHIIL.
AnmutuB texuosorusuiapu. 3D-npunTtep. 4D-mpunTEep
konuenmuscu. QR-ko.

Arduino YpHaTUIATaH TU3UMH OMJIaH UIILIALT

12

10

Kamvn:

22

10

10

KommnbroTep MHXKMHUPUHIM Makcaj Ba Ba3udanapu, acocuil TyllyHYajJapH, Ba yCyJUlapu.
Kommprorep TH3uMIIapu: KiaccUpUKaAIUs, apXUTEKTypa, JAacTypuidl Ba MHUKPOJIACTYpPHIi
Ooomkapum. MabiyMOTIapHU KUPUTUII-YMKAPUIIHU TAIIKWI S3TUII, MabIyMOTIApHU

HA3APUH MAIIFYJOTJAP MA3SMYHHU

1-mabpy3a. KomnbloTep HHAKMHUPUHIY MaKcaJ Ba Badudanapu, acocui
TYLIYHYAJIapH, Ba ycyJuI1apu. (2 coar)

anMamuiIHy Tamkui dtuil. Matepdeiic spatum. Xotupa. [Iporeccop.

2-mabpy3a. Ypuaruiaran Tusumiaap (Embeded system)
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Ba yJjap OujaH unuiam. (2 coar)
Vpuaruiran Tisumiaap (Embeded system) Ba ynap GuiaH uiuiam. YpHATHITAH TH3UMIIAP
(Embeded system). VpHatuiaran TH3MMIApUHMHT JOMMXanail GOCKHYIApH Ba CHH(IApH,
CTaHAapTIapH.

3-mabpy3a. YpHaTHIran TH3HMJIAP ANnapar TAabMHHOTH (2 coar)
VpHarunran TU3UMIIAP anmapar TabMHHOTH. VpHarunran mporeccopiap. YpHaTHITaH
TH3MMIAp/a XOTHpPA. Y PHATHITAH TH3UM TLIATANapy ITHHATAPHL.

4-mabpy3a. YpHATHJITAaH TU3UMJIAP AACTYPHd TABMUHOTH. (2 coaT)
YpHaTtuiarad TM3UMIIap AACTYpUN TAbMUHOTH.

5-mabpy3a. Real-time system, yuunr acocuii Tamoiniapu.
PoboToTexnnka. (2 coar)
Real-time system, yHuwHr acocuii Ttamonwiapu.PoboToTexnuka. Cumymsius Ba
MOJICTUTAIITAPHIL. AJIUTUB TexHoJorussiapu. 3D-npuHTep. 4D-npUHTEp KOHICTIIHSICH.

QR-xon.

KYUMA MAIIFYJIOT
TATY ykys naboparopustmapuscuaa Arduino ypHaTHIraH TU3UMH YIyH

KyTyOXoHa sipatuiil. (2 coar)

AMAJIMA MAIIFYJIOTJIAP MASMYHHA

1-amanuii mamryJjaoT. Arduino YpHaTwirad TusumMu 0wiaH uuuiaml. (2 coar)
Arduino ypHaTHITaH TU3UMHU KypUJIManapu OUJIaH TaHUIIUIL.

Arduino ypHaTWIraH TU3UMHJIA KUPUIT YUKUIITHYA TAIIKHI T

2- aMaJIMii MamFyJa0T. Arduino YpHaTHJIraH TH3UMH OWJIaH unuiam. (2 coar)
Arduino ypHaTWATaH TU3MMHJA JATYUKIIAP Ba CEHCOpJap OWIaH WIILIAII

Arduino ypHaTHIITaH TU3UMUAA Maco(daBHil OOMIKAPUIIIHU aMaJra OIIHUPHIIL

3- amanuii MamFyJaoT. Arduino YpHaTH/Iradn TH3MMH OWJIaH unLiam. (2 coar)
Arduino ypHaTuiaTaH TU3UMHIA MUKPO(GOH ayAu0 axOOpOTHH KailTa uILiai Ba

MYCHKA.
4- amanuii MamFyJaoT. Arduino YpHaTH/Iran TH3MMH OWJIaH unuiam. (2 coar)
Arduino gacrypnapuna knacciap sipatanl. Tyrmada 0OObeKTHHU SIPATHIIL.

5- amanamii MamFya0T. Arduino YpHaTHITaH TU3UMH OMJIaH uniami. (2 coar)
Arduino mactypiapu y9yH CUTHAJUTAPHU pakaMiId (PrITbTpaIuscu

VYKUTHUII AKJLIAPH
Maskyp Moayn Oyiinya Kyduaara YKUTHUII HIaKJIapyuaad GpoiaanaHuiagm:

- Mabpy3ajiap, aMaJdid MAaIIFyJaoTiaap (MabIyMOTIap Ba TEXHOJIOTHUSJIAPHU AaHTIIa0
OJIUIII, aKJINH KU3UKHUIIHYA PUBOKIIAHTHPHII, Ha3apHuil OMIMMIIAPHU MyCTaXKaMJIall);

- 1aBpa cyx0OaTiapu (kypunaérraH Jioduxa edyumiapu Oyiuda Takaud Oepuir
KOOMJIMSITUHY OIIMPHILL, SUITUTHII, UIPOK KUIIUII Ba MAHTUKHUIA XyJOcatap YNKApHII);

-0axc Ba MyHO3apajap (Joduxanap euyuMu OyiiMya Jmamiap Ba  acoCiH
apryMeHTJIapHU TaKJAUM KWJIWII, SIIATUAII Ba MyaMMOJIap €YMMHUHU TOTHIN KOOWIUSTHHU

9



PUBOXKIIAHTUPUIII).
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11 BYJIUM

 POMIAJIAHWIANT AH
MHTEP®AOJT TABJIMM
 METOJUJIAPU



«bayM kyouru» meroau

MetoguuHr Makcaau: Ma3kyp MeTOJ THHIJIOBUWIAapa SIHTHM axOopoTiap
TU3UMUHU KaOyJl KWIMII Ba OWJIMUMIIAPHU Y3IAIITUPUIMIIMHU EHTWIAIITHPHUILIT
MakcaauJa KyJUIaHWIAIW, LIYHWUHTJIEK, Oy MeToJ THHIJOBYWIAp y4yH “‘Ouuk’
caBoJUIap TY3HII Ba yJapra *aBoO TOIUII MAIIKK Ba3u(pacuHU Oenruianu.

MeToaHu amaJra omMpuiln TAapTHOM:

1. Ymby MetomaHu KyIam y4yH, onaui Ky0 kepak 0ynamu. KyoHuHTr xap 6up
TOMOHHU/IA KYWUJIATH Cy3JIap €3Uaau:
o« Cana0 Oepunr, Tabpu¢ OepuHr (oauii caBoJ)
o« Hwuma yuyH (ca0a0-oKkMOATHN AHMKJIAIITHPOBYH CABOJI)
e  TymuHTHPHUO OepHUHI (MyaMMOHH Xap TOMOHJIAMA Kapall CaBO0JIH)
o Taxkuud OGepunr (amaauéT OWIaH OOFIHUK CABOJI)
o Mucos KeJTHPHHI (MKOAKOPJIUKHU PUBOKIAHTHPOBYH CABOJI)
o  @ukp OepuHI (TAXJIHUJI KMJIHMII Ba 0aX0J1alI CABOJIN)

2. YKUTYyBYM MaB3yHH Genruinab Gepan.

3. YkutryBuM KyOMKHM croyira Tamaiau. Kaklicn cy3 uyMkca, yHra TerMUUIA
CaBOJIHU Oepaju.

“KWHL” metoan

MetognuHr Makcaau: Ma3kyp MeETOJ THHIJIOBUMJIApAa SIHTH axOopoTiap
TU3UMUHU KaOyl KWIMII Ba OWJIMUMIIAPHM TU3MMIIAIITUPUIL  MakKcaauja
KYJUTaHWJIaI1, IIYHUHTACK, Oy METOJ TMHIJIOBYWJIAP YUYH MaB3y Oyilnua Kyiumaru
kKazBanga Oepuiirad caBojulapra *apo0 TOIMUII MAIIKK Ba3u(pacuHU Oenruianau.

N3ox. KWHL:

Know — numanapnu 6unaman?

Want — numanu ounuwnu xoxnatiman?
How - kanoati bunu6 oncam 6yraou?
Learn - numanu ypeanubd onoum?.

“KWHL” meToamn
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1. Humanapnu ounaman: 2. Humanapnu ounuwinu
- XOX1AUMAH, HUMAAPHU
ounuuwium Kepax:

3. Kangaii Knuino ouiamnod Ba 4. Humanapuu ounué onoum:
TONHKO oJ1aMaH: -

“W1H” metoam

MeToguuHr mMakcaau: Maskyp METOJl TUHIJIOBYWIApAa SHTM axOopotiap
TU3UMUHU KaOyJl KWIHII Ba OWIMUMIIAPHA TU3UMIAINITHPHIL  MaKCaauaa
KYJUTaHWUJIAI¥, IIYHUHTEK, Oy METOJI TUHIJIOBUYMJIAP YUYH MaB3y OYyilmda KyhHugaru
XKaaBanma OepwiraH OJITUTa CaBOJUIapra >KaBoO TOMWIN MAaIlKu BasupacuHu
Oenrmianu.

What? Huma?
(Tabpudu, Ma3sMyHH, HUMA YIyH
WIIATUIIA M)

Where? Kaepna (xoinamiran, KaepaaH

OJIUII MYKHUH)?

What kind? | Kannait? (mapamerpiapu, Typiaapu

MaB>Xy/1)
When? Kauon? (ummatunanm)
Why? Huma yuyn?

(unutatuiaan)
How? Kannait kunu0? (spatunay,

CaKJIaHaJIH, TYJIUPUIIA]IH,
Taxpupia MyMKHH)

“SWOT-Taxymin” MeToau.

MeToaHUHT MAaKCaAW: MaBXKyJl Ha3zapui Ouiaumiap Ba  aMalui
TaXpuOaIapHU TaxXJWJ KWIUII, TAaKKOCJAIl OPKaJd MyaMMOHHU XaJ 3THUII HYIUIapHU

13



TOMHUINTA, OWIMMIAPHM MyCTaxKamJjall, TakKpopJiami, OaxoJjaiira, MYyCTaKul,
TaHKUAWKA (PUKPIIANIHN, HOCTAHAAPT TadaKKypHU MAKIUIAHTHUPHUILTA XU3MAT KUJIaIH.

S — (strength) * Ky4IH TOMOHJIAPH

WEREEUGERY) * 3au(, Ky4Cu3 TOMOHJIAPH

O - (opportunity) * UMKOHUSITIapU

T — (threat) * xaB(iiap

“BEEP” meToau

MetoaHuHT MakKcaau: by wmeTom mypakkald, KYITapMOKJIH, MyMKHH Kajap,
MyaMMOJIM XapaKTEpHUJard MaB3yJapHU YpraHuiura KapaTwirad. MeTOJHUHT
MOXHUSITH IIYHJaH UOOpaTKH, OyHJ1a MaB3yHUHT TYpJIM TapMOKIapu OVitnua Oup xui
axOopoT Oepunaau Ba ailHM MalTAa, yJIApHUHT Xap OUpU aloxujaa acneKkTiapaa
MyXoKamMa 3Twiaau. MacajgaH, MyaMMO H>KOOUi Ba caliOuii TOMOHJIapH, ad3aiuk,
¢dasunar Ba KamumiIukiapu, ¢oiina Ba 3apapiapu OVitmua VYpranwiagu. by
uHTEp(aon MeToa  TaHKUIUM, TaxJIWIuM, aHUK MaHTUKUH  (QUKpIIalIHU
MyBahGaKUATIN PUBOXKIAHTUPHILNTA XaMAa YKyBUMJIAPHUHT MYCTaKWJ FOSUIapH,
¢ukpnapuHy €3Ma Ba OF3aKd IIAKIAA THU3UMIM Oa€H HSTUII, XMMOS KWJIMLITA
MMKOHUAT sipaTafgu. “Beep” MeroauaaH Mabpy3a MAlIFyJOTJIAPUIa UHAUBHIYAJ Ba
Ky(pTaukmapaar uim makiuaa, aMaiuii Ba CEeMHHAp MAIFyJIoTiapuja KUYHUK
rypyxJIapAaru uil HIakjinia MaB3y 103acuiaH OUJITMMIIApHU MyCTaxKamilall, Tax M
KWJIMII Ba TaKKOCTAIl Makcaauaa Gpoigananuin MyMKUH.
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MeToaHu amaJjira OIIMpHUII TAPTUOMU:

TPEHEP-YKUTYBYM UIITUPOKIYMIAPHHU S5-6 KUIIKUJIAH HOOpAT KHUUK
rypyxJjapra axparajiy;

TPEHUHT MaKCaJy, MIApTJIapy Ba TApTUOM OMIIaH UIITUPOKIMIAPHU
TaHUIITUPTray, Xxap OUp rypyxra yMyMuii MyaMMOHHU TaXJIUJI
KWIMHUIIY 3apyp OVITaH KUCMJIapy TYIIUPUJITaH TapKaTMa

xap Oup rypyx y3ura 6epuiiran MyaMMOHHU aTpoduinya TaxIui
KWINO, Y3 MyJI0oXa3aJlapuHu TaBCUS dTUIAETTaH cxeMa Oyitnda
TapkaTtMmara ¢3Ma 6aéH Kuiaau;

HaBOaTaaru 6ockuya 6apua rypyxjap y3 TaKauMOTIapuHu
yrkazagunap. [llynaan cyHr, TpeHEP TOMOHHIaH TaXJIUJUIap
YMyMJIAIITUPUIIAAH, 3apypHuil axO0poTip OuinaH TYIAUpUIaan Ba
MaB3y SIKyHJIAHA/IH.

MyamMMo0J14 caBoJI

1-ycya 2-ycyJa 3-ycya
ad3auiru | KaMuuaury | ag3amury | KaMYuiIuru ad3auUIry | KAMYHJIUT
"

XyJoca:

“Keiic-cTaan” Mmeroau
«Keiic-cTagm» - mHrIM349a cy3 6yImoO, («case» — aHUK Ba3UsT, Xouca, «stadi»
— YpraHMoK, TaxJIni KAJIMOK) aHUK Ba3HATIAPHUA YPTraHUIL, TaxJIM KAJIHII aCOCH 1A
VKUTHIIHA amajra ONIMpPHINTa KapaTWiraH METOa XucoOmaHaau. MasKyp MeToq
nactina® 1921 #wun [apBapn yHUBEpCUTETHAA aMalvid BasHWSATIApAaH WKTHCOIUN
OomkapyB (panmapunu ypranuiiaa goiganaHuin TapTuouaa Kyananuiarad. Keiicaa
ourK axOopoTiapmaH €K aHWK BOKEa-XOAWMCANaH Ba3uAT cudaTHAa TaXJIWiI YUyH
doiinananun MyMKHUH.

“Keiic MeTOAN” HH aMaJIra OIIMPHII HOCKUYJIAPH
40011 Da0JUAT HAKIH

0oCKHYJIapu BA Ma3MYHH
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1-6ocknu: Keiic Ba yHUHT SKKa TapTHOAaru ay1no-BU3yall HIIL;
axO00poT TabMUHOTH OuUJIaH Keiic OmiaH TaHUIUII(MATHITU, ayAH0 €KU
TAHUTITUPHIIL MeJlia MIaKiIaa);

<SS

v’ ax0OpOTHH yMYMIIAIITHPHIIL,

v’ ax0opOT TaxXJIHIIH;

v MyaMMOJIADHU aHMKJIAI
2-00cKHY: Keiicuu | v/ nHAMBHIYaN Ba TypyX/ia WAL,
AHUKJIAIITAPKI ~ Ba  YKYB [ Y MyaMMOJIapHH JI0J13apOJIMK MEPAPXUSICHHI
TONIIMPUFHU OeNruiall aHUKJIaL;

v/ acoCHii MyaMMOJIH BasMsITHU Oeruant
3-0ockuu: Keiicmarn acocwuii | v/ wHAMBHIyasT Ba rypyX/a HIILIANI;
MyaMMOHH  TaxJwi  OTUII | v MyKOOWJI €4nM HYIUTapUHU WIDTA0 YHKHIIL,
OpKad¥ YKyB TONIIUPUFUHUHT | v Xap OWp €YMMHHHT HWMKOHHSATIApH Ba

CUMMHUHHN W3JIalll, XaJl JTHIII TYCUKJIAPHU TaXJIMJT KUJIUIII,

UVIutapuH UIu1ad YuKUII MYKOOHWJI e4uMJIapHU TaHJIalll

4-6ockuy: Keiic  eunmunu | v/ sKKa Ba rypyX/a HILUIAIL;

€YMMHMHHU INAKUIAHTUPUII Ba | v\ MyKOOMJI BapuaHTIapHM amajja KyJLIaml
acocJail, TaKJIuMOT. MMKOHUSTIAPUHU aCOCIAlL;
VDKOIMM-JIOMUXA TAKIUMOTHUHU Tan€pIalll,
SKyHUW XyJoca Ba Ba3uAT CYUMUHUHT
aMaJIMil acTIeKTJIAPUHU EPUTHIII

<

AN

“AccecMeHT” MeTOIH

MeTOOHUHT MaKcaguM: Ma3Kyp METOJl TabJIMM OJIyBUMWJIAPHUHT OWUIIUM
JapakacuHW  0axoJalll, Ha30paT KWIHII, Y3JIAIITHPHUII KYpPCaTKUYM Ba aMauil
KYHUKMAaJIapUHU TEKIIUPUIITra UyHANTUpUIrad. MasKyp TEXHHKAa OPKAIM TabIUM
ONyBUMJIAPHUHT  Ownuim  (aonuatu Typaud  HyHamumuap (TecT, aMaiuii
KYHUKMalIap, MyaMMOJIA BasuATIAp MallK{, KHECHM TaxXJwi, CHUMITOMIIAPHHU
aHuKJ1am) OVinya Tallixuc KUJIMHAAU Ba OaxoiaHaIu.

MeTtoaHu amMaJra OIIMpPHUII TAPTHOM:

“AccecMeHT JlapJaH Mabpy3a MallIFyJoT/apuja TajabalapHUHT EKU
KaTHAIIYWJIAPHUHT MaBXyJl OMJIMM JapakaCUHU YpraHuIla, SHIH MabIyMOTIApHU
0aéH KuaMIlga, CEMUHApP, aMalMi MaIIFyJoTJIap/aa 3¢ca MaB3y €KUM MabIyMOTIApHU
Y3MAITHPHUIN JTapakaCuHU OaxoJiall, IIyHWHTIEK, y3-Y3WHU 0axoJamn Makcaauaa
UHAMBHUAYaN maknjaa Goipananum TaBcus 3tuianu. llyHuHraek, YKUTyBUMHUHT
WKOIMK EHAAIIYBH XamJa YKyB MakcajulapujaH Keiaud 4YuKuO, accecMeHTra
KylIMM4a TONIIUPUKIAPHA KUPUTHII MyMKHH.

Xap Oup karakgaru TYFpu kaBoO 5 Oamn €xku 1-5 Oanrava GaxojaHUIIN
MYMKHH.
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Tecr MyamMMo/11 BasHAT

Tymynuya TaXJIWJIU Amanuii Basuda
(cummnTom)

“HucepT” MeTOAU

MeToaHu amaJira OmIMpuIln TApTHOM:

» VKATYBYH MAIIFYJIOTra KaJap MaB3yHHHI aCOCHU TyIIyHYAJIapud Ma3MyHH
EpUTWITaH MAaTHHU TapKaTMa €KU TAKIUMOT KYPUHUIINIA TAUEpIanau;

» SHTH MaB3y MOXMSTHHU EPUTYBYM MATH TabJIMM OJyBUMJIApTra TapKaATHIIAIH
€KM TaKANMOT KYPUHUIIINIa HAMOWHUII STUTIAIN;

» TabJIUM OJYBUWJIAp HHIWBUAYal Tap3/a MaTH OWJIaH TaHUIIHO YUKHO, Y3
Maxcuil KapanulapuHA Maxcyc Oenrwinap opkanu udomanaiamiap. MatH Ouiax
unuiamga Tanabanap €KUM KaTHaUI4Wiapra Kyduaaru Maxcyc Oenruiapaaf
doiinanaHuIn TaBCUS TUTAIN:

bearniaap MatH
“V”” — TaHUIIl MABITYMOT.

“?” — Ma3Kyp MabIyYMOTHH TYIIYHMAJNUM, U30X Kepak.
“+” Oy MablIlyMOT MEH Y4yH SHTMJIHUK.

— 0y (buKp €KM Ma3Kyp MabJIyMOTTa KapiuMan?
benrunanran BakT SKyHJaHTa4d, TabJIUM OJIyBUMJIApD YYyH HOTAHMII Ba

11l BYJIUM



II. HABAPUIA MATEPUAJLIIAP

1-mabpy3a. KomnboTep HHAKHHUPHHTH MaKca/l Ba Basugaapm, acocuii
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TyLIyHYaJapHu, Ba ycyJuiapu (2 coar).

Pexa:

11. KowmmbpoTep WHXHUHUPUHTH Makcaa Ba  Basudamapu, acocui
TylIyHYajJapy Ba yCYJUIapH.

1.2. KowmmbproTep TuU3MMIIApH: KiIacCHU(pUKAIWS, apXUTEKTypa, NacTypuil Ba
MUKpPOAACTYpHUi OOLIKApHUIIL.

1.3. MasayMoTiapHu KUPUTUII-YUKAPUILIHHA TAIIKAJI ATUIL,
MabJIYMOTJIAPHU aIMAIUIIHA Takuil dTuir. Uarepderic spatuml.

1.4.  Xorupa. Ilpoueccop.

TassHu TymIyHYaJap: KOMNbIOMEDP UHICUHUPUHSY, KOMNbIOMED MU3UMU,
MU3UM  ApXUMEKMypacu, MmMu3um CmpyKmypacu,KOMnviomep apxumexmypacu,
xomupa, MUKponpoyeccop,

1.1. KomnboTep HWHXKUHHPHHIM MaKcaa Ba Basudaaapu, acocuii
TYLIYHYAJapH Ba YCYJJIApPH.

KoMmnploTep WHXKUHUPUHTUA - Oy KOMIIBIOTEP TEXHOJOTHUSUIApU Ba aMaliuil
ax0opoT TexHoJorusapuaan (olganaHran xojja MYyXaHAUCIUK MacallaJapuHu
aManuii Xaja KWIMII y4yH yCyJ Ba BOcHTanap Tymiamud OYynub, yinap opacujia
aBTOMATJIAIITUPWIITAH JU3aliH TU3UMIIApU aloXuaa YpUH TyTau.

16-acpna EBponaga MHXUHUPHUHI KaCOMHUHI maiigo Oynumiu OunaH Oupra
naigo0 OYnIraH MyXaHIUCIUK TYIIYHYacH TU3UMIIAp, KypuiMaiap, Marepuaiap Ba
*KapaCHIIapHU TalUKWJ KWIMIILA WIMHM Ba TEXHUK OwiMMiIapAaH amaiui
GoiiTanaHUIITHN aHTJIATa IH.

3aMOHaBUI CAHOATHUHI acoCcHUil Ba3udacu SHTH aByoj rio0an MHUKECUUIA
pakoOaTOapoIl MaxCyJOTJIapWHU KHCKa BakT WYHJA sSpaTUmaup, Oy Xap
KAUOHTUJIaH XaM TEe3pOK PHUBOKIIAHUIIHM, KHCKA LUKIJIApHU, MAacT HapXJapHU Ba
Iokopu cudartiu Tana®d Kwiagu. Ymly MyaMMOHUHI €UMMH 3aMOHaBHH
TEXHOJOTUSUJIADHUHT  KaJajdl  PUBOXJIAHMIIM,  KOMIBIOTEPJAIITUPUIL  Ba
aBTOMATJIAIITUPHUII, [JI00AUIallyB IAPOUTH]IA 3aMOHABUM MHHOBALMOH OMJIMMIIAp
UKTUCOAUETUHN PUBOKJIAHUIIMHYU parOaTIaHTUPAIU, JOUMUN paBUIIA Te3amuo
Oopaauran y3rapuiuiapHu Ba OMJIMMIIADHUHT POJIMHU KaiiTa 0axoJail TabMUHIaiIu
Ba.

1) "cynpa-canoar" Oynran uiarop ax0opoT-KOMMYHHUKAIUS TEXHOJIOTUSUIAPUHM,
HAHOTEXHOJIOTUSJIAPHUA KaJall PUBOXIAHTUPUIL Ba KYJUlaml pakodar TaOMaTHHU
TyOdaH Yy3raprupuiira épaam Oepanu Ba VHIA0 Huiuiap JaBOMHUAA UKTHUCOAHWI Ba
TEXHOJIOTHK IBOIONUSHY "00cH0 yTuin" UMKOHWHU Oepajy;

2) XKaxoH unm-¢aH Ba caHoaTH TOOOpa Mypakkad, Mypakkad MyaMmoJiapra ay4
KEJIMOK/a, yJIapHU aHbaHaBUM, "MXTUcCOCHAIITaH" €HMIAIIYBIAp acoCua Xal KUiuo
oynmaiau. Yy MyaMMOJAapHUHI €4YMMU alpuM WUIMUN (DaHJIapHUHT WYKH, KV
TapMOKJIM Ba (paHJIapapo coxajlapra KYUIUIUIIUTa OJu0 KeNnaau; WHIUBUAYAI
MOJYJUIap Ba TApKUOMM KUCMIIApHU IOKOpH Japa)xkajard Hepapxuk TU3UMIIapra
KYUIWIMILNATA; WHJIMBHAYal KOMIIOHEHTJIApU YYyH OJpuliuMO OyinMaiauran
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GbyHKIIMOHAT TapakaH! TAbMHUHIIAWIATAH METa-TU3UMIIAPHUHT PUBOKIIAHUIIINTA;

3) Acocuii wnmuil u3naHunuiapAa '"Mera-gan" aramacu maiino Oynau, Oy
MOJUSUTAIITHPHIL, SPATHIl Ba WIUIANI ajJoXuia JAaBlaTiap WMKOHHUATIApUIAH
Tamkapuaa OYyJIraH WIMHH-TAAKUKOT OOBCKTIApUHU SApaTuIl Oyinmdya Mera-
nouuxanap Ownan OOFiMK: XallKapo KOCMHUK CTaHIUsS, KaTTa XaapoH KOJUTHAEPH,
XaJKapo TEpMOSAIPOBUAN EKCIIEPUMEHTAN PEAKTOD Ba X.K.;

4) BaKTHUHT ¥y3WUra XOoC XycycusiTu - Oy 3aMOHaBUU (yHKIMOHAJ Ba aKJLUIU
MaTepuaUlapHUHT 3aMOHAaBUW HaHOTEXHOJIOTUsIapujaH (oiimamaHran xoija
spaTull; OenruiiaHraH (PU3UK-MEXaHWK Ba OOIIKapWiIaJuraH XycycHsTjiapra sra
MaTepuaiap, KOTHIIMaiap, molumepiap, KepaMuka; Oup TOMOH/IaH "'MaTepuasiap-
KOHCTpYKIusiiap" OYnaraH KOMIO3UTIAp Ba KOMIIO3WT Ty3uiMaiap, Oorika
TOMOHJIaH yJap MaKpo TY3WJIUIIHUHT aKpaJiMac KUCMU E€KU TapKUOMI KUCMHIUP
(aBTOMOOMII, CaMOJIET Ba OoLIKAIAp).

Ymby myammonapau MyBad@akugaTiv Xaja KWIMII JIOUMUN paBUILJA SHTU
OWJIMMJIapHU WILIA0 YWKAPWINHU, KYJUIAIHW, TYTUIANTHU Ba Y3aTUIIHH, OKOPH
TEXHOJIOTUSIIAPHU SIPATHII Ba PUBOKIAHTUPHUIIHK, KEHUHYAIWK YJIAPHUHT SIHTH
aBJIOJUHUHT TEXHOJOTHK 3aH)XKUpJapura KYIIWIIHWA, OKOPH TEXHOJOTHIIAP
MHHOBAalIMSUTAPDUHA Ba 3aMoHaBHi "pakamiu" / "akimu" TapMOKJIapHU SPATULIHU
Tanad Kwiagu. SIHrM  aBloA  MaxCyJNOTJIAPUHUHT  pakoOaTOapOIUTATHHU
TabMHUHJIAAUTaH Oapya TEXHOJOTHsIap KaTopuja MapKa3uii Ba DSHI OKOpHU
TEXHOJIOTUSIIA KOMITBIOTEP WHXKUHUPUHTH OYiIHMO, y KYI TapMOKIH XYyCYCHSTIIap
OwnaH axpanud Typaau.

1.2.  KomnbloTep TU3UMJIAPHU: KJIaccuPUKALUsI, APXUTEKTypa, 1acTypuii
Ba MUKPOAACTypHil 00IIKAapHIIIL.

Kommbrotep €ku xucoOnam TH3MMH KEHI TylIyH4Ya OYiu0, KOMIBIOTEP
tizumiapuan  (KT) Tamkun  STUIIHUHT — acocuja  KYMUWIMK — XUcOOJalll
MaIlMHATAPUHA SITOHA KalTa WIUIANl TU3UMHUTAa OWPIAIITHPHUIN XUCOOWTa KaiTa
UIIUTAII TE3TUTHHHN OUTUPHII TPUHITUITUIApH ETATH.

Tusum (cuctema) — Oy ¥3 apo Oump Oupm OunaH OOFIMK IIIEMEHTIIAP
KaMJIaHMacHu O0YIu0, MabiayM OUp SIXJTUTIUK, OUPIUKHU XOCHIT dTaJIH.

Tuzumuan udonanoBuu 0ab3u OUp TyUIyHUATAPHU KEITHUPUO YTaMu3.

1. DneMeHT — aHUK (PYHKIIMOHAJ Makcajra sra OyiraH TH3UM OYIaruaup. V3
HaBOaTHAa coana ¥3 apo OOFJIMK 3JE€MEHTIIapJaH TalllKWJI 3TraH Mypakkald TH3UM
DJIEMEHTIIapU TU3UMOCH €0 aTaiaiu.

2. TuzunapHu TalIKWI STUIUIIM— THU3UMIA DJJIEMEHT TYpJiu XojaTiapu
YEKJIOBJIApU/IA KypuHATuTaH(Y3UHN KypcaTaJu) WYKH TapTHOJAHUII, KETUIIUITaH
Tap3/a JIEMEHTIIAp ¥3 apo OOFIUKIIHUTH.

TuszuM CTPyKTypacu — TU3MHUHHUHT aCOCHH XYCYCHSITIIApUH aHUKJIOBYHM TH3UM
AJIEMEHTIIapH ¥3 apo ajoKa MPUHIUIIIAPH, TAPKUOTIApH Ba KETMa-KETIUTHIMP.

TuszuMm apxuTekTypacu — Oy KOMITBIOTEpP Ba JACTypuid KOMITOHEHTIAPHUHT
MaHTUKHUN KypHWIUIIHY Ba yJIap opacuaa GyHKIUSIAPUHA TAKCUMIIAaHUTITHIHAD.

KoMmbroTep TU3MMIIApUHUHT 3MMMAacura ojarjia ajoxuaa KOMIbIoTepiap eda
oJIMaiiurad Bazudanap okinatuiagu. by Bazudanapra Kyitnaaruiaap Kupajiu:
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* Mypakkab KOHCTpyKIusiiap(OMHO, KYNpUK, MHHOpaiap...) Ba Mypakkad
OyIOMJIapHHU JOUUXJIAITUPULL,

* O0-xaBOHM  MPOTHO3JAIl  Ba  HKJIAM, OKOJOTHS  Y3rapHIUIapuHU
MOJIeJUIAIITHPHULL;

* Kenr kynamiu tTabuunii odaTiaapHyu MPOrHo3aani(llyHaMu, €p KAMUPJIALLN );

» Doitany Ka3uiaMa OOMIMKIAPUHN TOTHUII Ba YIapHU KalTa WIILIAIIL;

* ACTpoHOMUS, €p YCTH KATJIaMH TACBUPJIAPUHU KalTa UIIUIALLL;

* SIHrM nOpY JApMOHJIAPHM SIPAaTHII Ba X.K.

KoMnbrotep T3umMiapu uiiad YyuKapuil sxapaéHiapyuHu aBTOMATIIAIITUPUILIA
Ba XM3MAaT KypCaTHII COXaNapyuaa KyJJITAaHWIAIH.

Xucobnaml — BOCHUTAJAPUHMHI  MaBXy[UIMrM  HyKran  HazapupaH KT
OMpMalllMHAIM, KyN MallMHAJIM Ba KyI Mpoleccopiaura OynuHagu. bupruna
KOMIIBIOTEP Ba KYI (PyHKIMOHANI nepudepuKk KypruiiMaJaH TalIKWI TONTaH XucoOal
Tu3uMU KTHUHT 3HT cOo/1a BApUAHTU XUCOOTaHAIM.

Arona xommberoTep Oazacumarm KT — Oy ¢oiimananyBun BaszudanapuHu
ABTOMATJAIITUPHII Ba €UUII YUYyH MYJDKaNIaHTaH TEXHUK Ba JAacCTypui BOCUTAIIAp
KOMITJIEKCHTUP.

Kyn mammuamu KT — mapkasnamrad (aKpaTuiran KOMIObIOTEp OoIKapau)
€KM  MapKazjamMmaraH(TU3UM  KOMIBIOTEpJAp  TEHr  XyKYKJIM)  KJIACCHUK
APXUTEKTypaau KOMIIBIOTEpJIAp TYIUIAMHUAAH TalIKWJI Tonrad. bynnan tamkapu KT
TEPPUTOPHAT-KAMJIAHTaH Ba XUCOOJall TapMOKIapu KYPUHUIIUAATA TaKCUMJIIAHTaH
OYIUIIM MyMKUH.

Kyn mnpoueccopmu KT - mnapamnen pasBumpga Oyipykiap OKUMH Ba
MabIyMOTJIAp OKMMHHM KaliTa HILIOBYM MPOLIECCOpPSAp TYIUIAMUAAH TAaIlIKUJII
TONTaH, S’bHU OWp Karra BaszudaHu Typiu (parMEeHTIApUHU EUHUIl. XUCOOJIaIl
TU3UMU €KH TapMOFU (hOoHJaIaHyBYU KOPIOPATUB €KUM WHIUBUAYyaNl BazudaaiapuHu
eunIlra MyJDKaJUIaHTaH ¥y3 apo OOFIMK Ba ¥3 apo Xapakaraard mporieccopiap,
KOMIIbIOTEpJIAp, TMepedepuk KypuiaMmaiap Ba KOMMYHHUKAIMOH  BOCHTAJIap
KamJlaHMacuaaH nuoopaTaup

1.3. MabaymoTJapHu KHUPUTHII-YHKAPUIITHA TAIIKHJ ITHII,
MabJYMOTJIAPHU AJIMAIIMIIHA TAKKI 3T, UHTepdeiic spaTu.
Kommnbtotep — Oy XucoOusam MacajalapuHM €4MIJa axOOpOTHH aBTOMAT
Tap3/a KaiTa WIuiamra MyJDKaulaHTa, anmapat BOCUTAIapu MaXXMyHIHP.
Camapanopiauk — Oy KOMIBIOTEPHUHT WIUIAII TE3JIUTH KYpPCATKUYHUIUP.
Hactna6 Oy mapamerp Oup Jakukaga OaxapwiraH amamiap  OpKalu
ymuanraH(aman/cex). Keitmnyanmuk 6y MIPS (million instruction per second) ne6
HOMJIAHIM, SHHU OHWp JaKWKaJa MIUDIHOH KYy3FalMac BEpryJ/ulM COHJap YCTHAA
amaimap. MFLOPS (millions of floating point operation per Second) Oy O6wup
JTAKMKaJa MUJUTMOH KY3FalyBuaH BEpryJUIM COHJIAp YCTHAA aMalliap JeMakIup.
XoTupa XaKMU — 3aMOHABHI KOMIIBIOTEp-JIapAa Oup HedTa XOTupa Typiiapu
MaBxXyja Oynmu0 ynap XaXmH, MabIyMOTJIapHM VKUII/E3UII TE3JIUTH  Ba
KypuiaMasnapjia amajira omupuiuiny ounan dapkiananu. (Joumuid, Te3kop...)
Pazpsinnunuk(CHFUIMITHIIMK, MaIlMHA CY3 y3YHJIHWTH) — Oy WUKKUIUK pPa3psiiu
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coH Oynub, cranmapt MammuHa Qopmaruna cy3aup. by kym Hapcamapra tabcup
YTKa3aau: TE3KOPIUK, XUCOOIAIl aHUKJIWIIUTH, XOTUpaaa YKUII / E3UIl aHUKJTHIIAT
Ba X.K.

VTKasyBuaHIHK — 6y MabIyMOTIApHM KHPHTHII Ba YHKAPHII TH3HM OCTHra
TabIYKIW O0YIn0, OOIKa KOMIIbIOTEpIap €KW TAIllKU KypUJIMallapJilaH MabIyMOTJiap
ANIMaITMHUIINA]A amMalira OIMpUIagu(Kepak).

NuHOHYIMINK — KyHHAaru KypcaTkuwiap opKaiu 0axojlaHau:

- TYXTOBCHU3 UILIAII SXTUMOJUTUTH

- OupuHYM Oy3uiuIrada Oyiarad BaKT

- WITYM XOJIATHY TUKJIAIITa KeTraH ypradya BaKT.

Xucobmai KyBBaTUTa Kypa KOMITBIOTEpIap:

* [IlepcoHan — UII4M KOMITBIOTEP, HOYTOYK

» Kopniopatu — TU3UM cepBepiapu

* Karra xucoOmnarn Mamuaanapu(mainframe)

 CynepkoMIibloTepiapra 0yamHaau

1.4. Xorupa. Ilpoueccop.

XoTupa KypuwiMalapyd KOMIBIOTEPIAPHUHT aCOCHM KOMITIOHEHTJIapuJiaH
Oupuaup. 3aMOHAaBUI KOMIIbIOTEpJAa UILIATHIAETTaH XOTHpA KypuiMallapu Oup-
Oupunan kKeckuH (apk Kwiaau. YJIapHUHT OakapajuraH Basudanapu, TEXHUK
XapaKTepUCTUKATApU, XaKMH, 0aX0CH Ba 0OIIIKa XyCyCHUTIIApH XaM Typiuya.

Pacm 1.1 pga 3aMOoHaBMii KOMIBIOTEp XOTHpa KypUIMaJIapUHUHT
COJIANAIITUPUIITAH KIaCCU(UKALMICH KEITUPUIITaH.

KOMIIBIOTEP XOTUPA KYPUJIMAJIAPUHUHT

KJACCUDUKALIUSICHU
XOTHPA
r ’gl F 'g
NYKH TALIKH
—_— — _
TE3KOP JTOUMMI MATHUTJIN OIITHUK @®JIENI-
J XOTHUPA
one T T [T ——
KEILI- KATTUK  — KOMITIAKT
XOTHUPA MATHUTJIN JTUCK
JAUCK (CD-DVD)
Fnbkue | | n
IOMIIIOK [ |
MATHUTJIA DVD
JTUCK
| MarbdmMrdyLIa .
pa—

‘ MAT'HUTJIN
TACMA
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Pacm 1.1.KommbroTep X0TUpa KypHIMaTapuHUHT KiIacCU(UKALUICH

Acocuii XOTUpa — KOMIIBIOTEPHUHT JacTypilap Ba MabJIyMOTJIAPHU CaKJjIalll
y4yH MYJDKaJJIaHTaH KOMIIOHEHTUIUP. XO0THpa MabiIyM OUp Y3YHJIMKKA 3ra OyiraH
axOoOpoTIapHH  CakKJOBYM  Auelikanapoan  umoopar  Oymaau.  XO3HUPrH
KOMITBIOTEPJIAPHUHT XOTHpacu 8-6umau, sbHUA OuUp OaWTIM suelkanapjiaH uobopar
Oynu0, xoTupara aHa 11y OaWTIIApHUHT adpeciapu OPKAIUM MypoKaaT KUJIMHAIU.
baiitnapau rypyxjapra OupIamTHpuiud cyziap (pyc TWIMIA — CIOBO) XOCHII
kwmHaau. 1, 2, 4 Ba 8 Oaittim, spHU 8, 16, 32 6a 64-Oumau €KU pazpsaonu cys3
V3VHAUKAApUea dSTra KOMIIBIOTEpJIap MaBXyld. YmOy KylaHMaga KOMIIBIOTEP
XOTUPACHHHUHT C¥3 Yy3yHJIUKIApUHHU, TIPOIECCOpiIap WYKH PETUCTPIAPUHUHT
y3YHJIMKIapUHA uQoananiia Ba 00mka Xonariapaapaspsao noOpacuKyINIaHAITaH.
1.2-pacmpa 8-pa3psuin cy3 y3yHJIUTHIa 3Ta aCOCUN XOTHPa TaCBUPJIAHTaH.

7 0

0000
c001
0002

0009
0004
OO0E
000C

FFFD
FFFE
Frre LI T 1T 1T 1T

Asosiy xotira 64 Kbayt
FFFF - 2 =65536 bayt

1.2-pacm. 8-paspsanu cy3 y3ynnurura sra 64 Kb6aitnm acocuii xotupa.

Yy acocuit xotupana sueiikanap aapecinapuaunr kuitmatu 0000 nan FFFFraua
y3rapumm MyMKUH. Acocuii XoTupanuHr ymymuil xaxkmu 64 Koaiit (FFFF — 16 Owur,

216_¢5536 OaifT). Xo3upma OyHIall XaXMIM XOTUpaIap — YpHATUJIAJAWTaH
KOMIIbIOTEPJIApAa, S’bHU KOHTpOJUIepiapaa uiuuatmiMokaa. Oaaraa acocuil Xotupa
aapeciapu 16-1uk caHoK cucteMacuaa udoaaiaHaam.

1.3-pacmaga cy3 y3yHnuru 32-paspsiara TEHr OYyiraH acocwii  XoTupa
TacBupiaHrad. bynnail c¢y3 y3ynmurura sra xorupainap, Pentium mpoueccopiiapu
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YPHATUITaH KOMIIBIOTEPJIApAA MILIATUIMOKAA. Yaplaa SYEHKAIApHUHT aJpeciiapy
0000 0000 nan FFFFFFFFraua y3rapumm MmymkuH. XOTHPAaHUHT YMyMUN XaKMH

4 T6aiir (FFFFFFFF— 32 6ur, 232= 4294967296 Gaiit). Cy3 ysymmarm 32-
paspsyin - XotupanapAa Oaltnap VHraaH wvanra €Kd danjgad YHITa Kapad
KOMJTAII TH PHITHIIIAMYMKHH.

31 0

0000 0000 3 2 1 0
0000 0004 7 6 5 4
0000 0008 B A 9 3
0000 000C F E D C
0000 0010 13 12 11 10
0000 0014 17 16 15 14
0000 0018 1B 1A 19 18
FFFF FFFO

FFFF FFF4

FFFF FFFS

FEFF EFFC 1-bayt | 1-bayt | 1-bayt | 1- bayt

Asosiy xotira- 4Gbayt

2% 4 milliarddan ko'prog baytlar

1.3-pacm. 32-pazpsiara cy3 y3yHaurura srabaiTiapu Teckapu TapTudia
xounamtupuirad 4 ['6aiitiu acocuil xotupa.

1.3-pacmaa KEJITUPUIITaH XOTHpajJa Pentium MpOLECCOpPIr
KOMITIbIOTEpJIapAaru kalOu, OalTiap YHraaH yamra Kapad sxoimamtupwirad. by
oatmaapHu meckapu mapmuboa ocourawmupuws 1ne06 artamagu (pyc TWIMIa —
oOpaTHBIN MOPSJOK CIAEAOBAHUSIOANTOR).

1.4-pacmpa sca Gaiftinap TYFpu TapTUOAA KOUIAIITHPUITAH XOTHUPA YU3MACH
KeJITUpWITaH. by Xunjgaru xotupa oaumaap myzpu mapmudoa Hcounaumupuiean
xotupa ne6 aranmaau (pyc TWIHAA — MPSMON TMOPSAOK ClelIOBaHUs OANTOB) Ba y
SPARS ownnacura mancy0 npoiieccopiapra 3ra 0yiarad cepBepiapAauliuiaThiiau.
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31 0

0000 0000 o 1 2 3
0000 0004 4 ) & 7
0000 0008 8 9 A B
0000 000C C D E F
0000 0010 10 11 12 13
00000014 14 15 16 17
0000 0018 18 19 1A 1B
FFFF FFFO

FFFF FFF4

FFFF FFF8

FEEF EFFC 1-bayt | 1-bayt | 1-bayt I 1-bayt

Asosiy xotira - 4 Gbayt

32

2 - 4 milliardan ko'prog baytlar

11.4-pacwm. 32-pa3psiara cy3 y3yHJIurura sra, 0Oautiapu TyFpu TapTuoaa
xonamtupuirad 4 ['6aiitiu acocuit xotupa.

BylipykilapHu XOTHMpajgaH VYKHII MHUCOJNHMAA, XOTHpara MypoKaaT KHJIWII
KaHJail amaira OWMPWIMIIMHU KypuO uukamu3. l.4-pacmpaa acocuil xortupara
MypOsKaaT KUJIUII Kapa€Hu KypCcaTUiraH.

[Tpoueccopuunr  IP(InstructionPointer) &xu PS(ProgramSounter) ne6
HOMJIAHYBUM PErHCTpu TapTubO OVitmya Oaxkapwmiid Kepak Oyiaran OyHpyk
aJpEeCUHH KYpCaTUIl yUyH HIUIATWIAAU. YOy peructp OyHpykiaap caHaruuu €Ku
Oyipyknap kxypcarruun ne6 Hommanamu. [IC peructpuma &€3unran azapec, SHHH
HaBOaTAaru OaXapuiUIIM Kepak Oyiaran OyWpYKHHUHT aJpecd, MPOIECCOPHUHT
agpec muMHAcu €paaMuia acocuid XoThpa OusiaH OOFJIaHYBUM TOPTU - aJpec
PErUCTpU OpKajlud XOTHUPAHUHT, XOTHUpa ajpecu peructpura yszarunagu. Lllynnan
CYHI' XOTUPAHUHT MabJIyMOTJIAp perucTpura ymoy aapec 0yiinda €3uJiraH MabIyMOT
yuKapuiaad. by MabIyMOT MabiIyMOT/iap IIMHACH OpPKAIW MPOLECCOPHUHT
perucTpiapuian Oupura, MacajaH akKyMyJaTopra, sSbHAU A peructpura Keiuo
TyHIaau.
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8 bit
e —— —_l
Adres registri Ma'lumotlar
Protsessor
| Ma'lumetlar Asosiy
f T ? xotira

Xotira adresi
———

16 bit

1.5-pacM. Acocuit xoTupara MyposkaaT KWJIUII KapacHu.

3aMOHaBUI KOMITbIOTEpJIApa aCOCHIM XOTHUpara MyposkaaT KWUJIMIIHUHT UKKA
XHJI pekuMu MaBxy/ (1.6-pacwm).

1. Pean pexum — 1 MOalT raya OynaraH acocwii XOTHUpa ydyH, Oy pexuM
komnbiorep MSDOS onepauMoH TH3MMHAA HILIaraH NaWThAa KyJJIaHWITaH.
Xozupaa 0y, MSDOS onepanvoH TUBUMMUHU SMYJISICUST KUJTUIIAuIUIaTUIIaIn.

2. XuMOsTaHTaH PEKUM — XOTHpa Xaxmu | MOaiitaan kym Oyiran xoijaa, ssHA
Oy xommbroTepiiap Windows omepalMoH TH3MMUJA WAl OomuiaraHjgaH OyEH
KYJUTAaHWJITAH PEKUM XUCOOTIaHAIM.

00000 ‘ 0000 0000

\ \
| N,
\

N\
64 Kbaytli 4 Kbaytli
segmentlar saxifalar

FFFFF

Xotira xajmi 1 Mbayt FFFF FFFF
Real rejim

Xotira xajmi 4 Ghayt
Himoyalangan rejim

1.6-pacm. Pean Ba xuMostaHTaH pexxumiiap/ia aCOCUNA XOTUPAHUHT TY3UITUIIN
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Pean pexumMaa xothpara MypokaaTr KWINII cecMeHmiapea MypoKaaT KAJIUII
OpKaJIM, XUMOSJIAHTaH peXUMJa 3ca, caxugarapea MypoxaaT KWJIUII OpKajlu
amMajra omMpriIaan. burra cermeHTHUHT XaxxMu—64K0aiT,caxudaHuHr Xa)kKMu dca—
4K6aiitra srabymnaau.

[Ipoueccopnap xap AouM xotupara HucOaTaH Te3 umuarad. [Iponeccoprnap
XaM, XOTUpa XaM T[apajuie]l paBUIIA TAKOMHJIIAIITHUPUIUO KEJIMHMOK/IA.
KonBeiiepin Ba cynepckaisip apXUTEKTypasld, camapagopiurd *Kyja Karra OyiraH
mpoieccopyiap  Mnuiad  YMKApUIMOKZA. XOTHpa  KypuJMajapuHA  HILIao
YUKApyBUWJIAp 3ca OUPUHYM Talljja, YHUHI Xa&KXMUHU OIIMpUIIra XapakaT
KWIMOKJanap, Te3kopiauruau »smac. lllyHuHr y4yyH xaMm mpoieccopiap Ba
XOTHpAJApHUHT HIUIAIl TE3MKJIapu opacuaard Qapk sHa XaM KaTTaJlalllMOK[A.
Tesnuknapuunr OyHAal dapku Tyaiiau, TpoLeccop XoTupara yHra Kepakiu Cy3HH
YKUO ONUII y4yH MypokaaT KWwiraHuja OUp HeuTa MallMHa UUKIUIApUHU OeKop
YyTKa3ub ro0opuiura TYFpU KenasnTh. XOTUpa IMpolieccopra HUCOATaH KaHYaJlMK
CEeKMH WIIIaca, NIYHYAJUK KYMNpOK IMK/UIAp JaBOMHUJA MPOIECCOpP YHH KyTHO
TYpHUILU Kepak OYIasinTH.

by MyammoHU Xan KWIMIIHUHT OUp HeuTa iyiapu mMaBxkyn skad. Llymapgan
Oupu, yHYa KarTta OyJIMaraH Xakmra 3ra, aMMO HHCOAaTaH aHya Te3 WIUIaiuraH,
npoieccop OuiaH acocuil XOTHUpa oOpacujia KoMiamral XotupajaH ¢oiganaHuln
xucobnanaau (1.7-pacm). Bynmait xotupa xew-xomupa nebatanmamu («cadepy -
bpaHlly3 TUIUIA <GIIUPUID JAeraH cY3HW aHrjaranu). Kem- xotupaga nactyp
TOMOHHJIaH KYTI WIUTATWIAIUTAH Cy3lap €KW acoCHil XOTHPAHUHT MabiyMm Oup
KHCMH CakjIaHaau. ACOCUN XOTUPAHUHT Oy KHCMH, YIIa MalTaa uiuuiaérral Aactyp
TOMOHMJIaH KYNPOK (oiAaIaHUIUIIN MyMKUH Oyiran kucMu Oymnanu. By noxannux
mamounu 1e6 atanaau (pyc TUIUAA — TPUHIIUI JIOKAJTIEHOCTH).

bylipyknap Ba MablyMOTJIapHM KaHAall cakjJaHdmura Kapad Kell-
XOTUPAHUHT MKKM XWJIM MaBxkyl. Byilpyknap xaMm, MabiaymMoTlap XaMm Oupraiukia
CaKJIaHaJUTaH KeUI-XOTUpa Ouparawmupunean kew-xomupa ned artanaau (pyc
TUIK/A - O0bEIMHEHHAs Kell-aMsITh). Bylipykiiap anoxuaa, MablIyMOTIIap allOXUa
CakJIaHAJUTaH KelI-XOTHUpa 3Ca aloXuod axcpamuiean Kewi-xomupa 1ne0 aranaau
(pyc Tunuaa- pa3geieHHas Kell-naMsaTh). XO3UPrd  KOMIIbIOTepiapaa KYIpoK
aJoOXKa AKpaTWIraH Kell-XoTupaaad Goi1aJaHuIMOKIA.

Kem-xotupanu KyJlallHUHT — OMp, MKKM Ba y4 CaTXJd BapUaHTJIapu
MaBXya. 2.8-pacMJia yu CaTXJIM KeII-XOTHUpara sra OyJiraH THU3UM KEITHUPUIITaH.
bupunun carx kem-xorupacu (L1) mapka3uii mporeccop nuua >kouamrad 6ymamo,
y Oyitpykiaap yuyH (L1-I) Ba mabimymoriap yuys (L1-D) mymkamnanran ogatraa 16
naH 64 KoOailT raua xaxxmra sra OViran ajoxuja axpaTWraH Kell-XOTHpaJiaH
uboparaup. Ilponeccop €Huga y Ounan OutTra OJ0KAA >KOMJIAITAaH MKKUHYM CATX
kem-xotupacu (L2) aca, 512 K6aitt nan 1 M6aiiT raua xakmra sra OYiIuim MyMKUH
oynran, OyHpykJIap XaMm, MabIyMOTIap XaMm Owupraiukaa cakjlaHaJura,
OMpHAIITUPUITAH KEII-XOTUpaaaH ubopaT Oynamu. YUMHYM caTX Kell-XOTHUpacu
Mpolieccop >KOMJaIIrad rjartara ypHatwirad 0ynuo, y Oup Heua MerabaT xaxmra
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sra OyiraH cTaTuk Te3Kop XoTupa Kypunmacuaan (7XK) ubopar Oymaau (pyc
TWINHJIa — CTATUYECKOE ONEPAaTUBHOE 3allOMUHaroIIee ycTpoicTBo -O3Y).

Cratuk TXK aunamuk TXK nan anua te3 nnutaiau. Kounna 0yitnua Oupunun
caTX Kell-XOoTHpacuaaru Oapya MabIyMOTJap, UKKMHYM CaTX Kell- XOTHUPacHna,
UKKUHYM CaTX KeII-XOTUPACHHUHI Oapya MabIyMOTIapH 3ca, YUYMHYM CaTX Kell-
xoTupacuga xaMm €3unrad Oymaau. Keumr-xoTUpaHUHT Oup Heuya Typjiaapu MaBxXy/I:
TYFPUIAH-TYFPU aKCIAHTUPUIYBUM KeW-XOTUpa (pyc TWIHMAA — KeUI-MaMsTh
IPsIMOT0 OTOOPAKEHHUSI) Ba aCCOLMATUB KEII-XOTHPA.

XoTupa MOAY/UIAPMHU WUFUII BAa YJIAPHHMHI TYpJaapu. Xo3upaa XOTupa
MUKpoOCcXeMallapu, ojaaraa 8 Ta €ku 16 Tanmm rypyxjiapra OupIamITUpUING
outta
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KMYUKPOK TIaTara YpHaTHITaH X0JJa UIad YuKapuiIMoKaa Ba coTuiaMokaa (1.8-
pacMm). bynnait mtaranap xomupa mooyanapu ne6 ataiaau.

2.8-pacM. Y4 carxu Kell-XoTupara sra TU3UM.

Protsessorning
korpusi

G il Birlashtirilgan

mikrosxemasi ikkinchi sath Birlashtirilgan
Birinchi sath kesh xotirasi uchinchi sath
Alohida kesh xotira, kesh xotirasi N
cati LA buyruglar uchun Asosiy xotira
ajratilgan (dinamik TXQ)
birinchi sath N

s ™| Birinchi sath
kesh xotirasi kesh xotira,

ma'lumotlar uchun

Protsessorning

latasi
B Klaviatura Grafik Diskning

kontrolleri kontroller kontrolleri

Protsessor platasidagi kesh-xotira (statik TXQ)

XOoTHpa MOYJUTAPUHUHT KyWHAaru Xuulapu MaBxKyad:

- SIMM (SinglelnlineMemoryModule) - ynaamm Hykramapu Oup
TOMOH/1a >KOMJIAIITUPUIITaH XOTUPa MOAYJUIApU (PyC TUIHIA - MOAYJIbb MAMSTH C
OJTHOCTOPOHHUM PACIIOII0KEHUEMBBIBOJIOB);

-  DIMM (DuallnlineMemoryModule - ynanumn HyKTaJapy UKKH TOMOH/IA
KOWITAMITHPIIITAH XOTHUpa MOAyuiapu (pyc TWwiHga - MOIYJdbb MaMSTH C
JIBYXCTOPOHHHMM PacCIOI0KEHHUEMBBIBOJIOB).

- SIMM nmnmaramapna  Oup TOMOHJAA SKOWJAIITHPWITAH — YJIAHUII
HyKTajiapura (KOHTakTjiapra) sra Oynu0, OyHmaill Mopyinapaa OUp TakTiId
[UKJIJIa MABJIYMOTJIAPHHU y3aTHUI TE3TUTHU 32 OUTHU TAlTKUIKUIIAIH.

SIMM mnnaTtanapu 3ca MKKM TOMOHJA >KOWJaIraH, Xap Oupuaa 84 TanaH,
xamu 168 Ta ymaHumn HyKracura 3ra. Ym0y Typaard Moaysuiapaa Oup TakTiu
CUKJIJa MabIyMOTJIApHU Yy3aTUII Te3JUrd 64 OWTHH TallKWJ KWJIaaH, SbHU
aBBAITMCU/IaH UKKU 0apo0apTe3KOPPOK.

AsBanru SIMM Ba DIMM wmonysiapu tapkuduna, xap oupu 256 Mour (32
M@GaiitT) xaxkmra sra 8§ Ta MHKpocxema YpHarwiran Oymap sau. butra xotupa
MOAYJTUHUHT yMyMHH xaxkmu 256 MOaiit ra tenr 0ymm0, 1 ['6aiit xoTupara sra
OynuII yuyH TYpTTa aHa WIyHIail MOJYJIHA aCOCUH IJaTara YpHaTHUII Kepak Oyiap
sau. KeitmHuanuk 3ca XaxxMu KKK 0apoOop KaTTa OYJIraH XoTupa MOAyJUIapyu Xam
uniad yukKapuia OonIaHIu.



Ha30paT CaBOJJIAPH:

1. KoMIbIOTEpHUHT acOCHil XOTHpacH KaHJai Ty3WIraH Ba y HHMa Y4yH
MYIbKaJulaHran? Acocuil XoTHpajia aapeciall KaHaail aMaliraoupuiaan?

2. DBaiitmapuu TYFpu Ba TecKapu TapTHOAa OKOWJIAIITHPHUIN HHAMA
SKAHJIUTUHU TYIIYHTUPUO OEpUHT.

3. Acocuil xoTHpara Mypo)KaaT KWIMIN KaHIai amaira OIIMPHIaIu?
Acocuil xoTupara MypokKaT KWJIMIIIHUHT KaHJal pexuMiIapuHu Ouiiacus, yJaapHU
MOXMSITUHU TYIIYHTUPUOOEPUHT.

4. Pentium mporeccopyii KOMIbIOTEPIAp aCOCHIA XOTHPACHHUHT TY3HJIHIII
YU3MACUHU KEATHUPUHT Ba YHU TYHTUPUOOEPHUHT.

5. SPARS owmnacura MaHCy0 IIpOLIECCOPIM KOMIBIOTEPIAP acOCHi
XOTHUPACUHUHT TY3WIHII YA3MACUHU KEJITUPUHT Ba YHU TYHTUPHUOOSPHHT.

6. Kem-xotpa HUMa Y4YyH MY/DKQUIaHTaH, YHHHT KaHIAW XWJUIapu
MaBXyJ Ba y KaHJalKyJIaHWIaInA?

7.  Xotupa MOAYJUIAPUHUHT KaHIal XWJUIAPUHKU OWIIacH3 Ba yjap KaHait
nurunarad 6ynamu?

8. Te3kop xoTWpa KypHaMajdapH KaHIai KypujraH Ba YJIApHHUHT KaHai
XUJUTAPU MaBXKya?

9. JluHaMHK TE3KOp XOTHpa KypHJIMAacH KaH/Jail Ty3WJIraH Ba YHUHT KaH/1ai
Xytapuoniacus?

10. Towmuii Te3KOp XOTHpa KypHUIMACHHUHT KaH1ail Xuutapu ounacus?

11. XoTwpaHu HAIpapXUK KYPUHMIIA TAIIKWAI OSTHIN  JeraHaa HUMa
TYUIYHWIQIM Ba y HUIMA MaKcaJa amajira Olrpuiras?

12. Maruutin AWcKIapaa — BHHYECTEpJIapiaa, WYIKa, CEeKTopiiapapo-
WHTEpBaJl, CWIMHIAP, 30HAa JeraH araMajapra 4us3Majgap  acocujaa
TyIIyHYaJIapOEPUHT.

13. IDE Ba SCSI geranma HuMmanap TYIUIYHHIAAH, yjIap HUMa Y9yH HMILIa0
YMKApWITaH Ba YJIApPHUHT KaHJai XWITapUHUOUIIacu3?

14. Kuumk xucoOmam TH3MMIAPMHAHT uWHTepdelicn meranga Kangai
uHTepdeic TymyHuiaan?

15. Maruutim JgUCKIap acocWaa KypHIIraH MabJIyMOTIapHH —TE3KOP
KUPUTUII-YUKAPUII KypUIIMacH Jeranjia KaHaail KypuiMa TYIIyHUJIaau Ba y HUMa
YUYH UIUIaTHIaan?

Anadouétaap Ba UnTepHer caTiiap:

1. Kac6ekoBa b.K. Kommbrorep ApXUTEKTYpPaCH.
http://lib.yu.edu.kz/ru/elib/bp/doc0445

2. https://utube.uz/ru/video/706e2f862834264
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2-mabpy3a. Ypuaruaran Tusuviaap (Embeded system). Ypuarnaran
TH3UMJIAPUHHHT JIOHHXAJIa1 60CKUYJIapu Ba cHHJIapHu, CTaHAapTIapu (2 coar)

Pexa:
2.1.YpHaTHIraH TH3HM TYIIyHYACH.
2.2.VpHATAITaH TH3MMIIAPHH JIOMNXANIAII THPHILL.
2.3.VpHaTHAraH TH3MMIAPHU CHH(IAHHIITAL
2.4.Y pHATHIITaH TH3MMIIAPHUHT CTAaHApTIapH.

Tassnu wOopanap: ypuamunean mu3um, wWaxcuu KOMnvlomepap,
anexkmponux Kypuima, GPS (Global Positioning Satellite, PDA (Personal digital
assistant), paxamiu menesuounue, meiegon kamepa, poymep, xab, CPS (Cyber
physical system), yphamunean mapox mMusuUMIAPU, VPHAMULAH MUSUMIAPUH
nouuxanawmupuut, ADSL modem, rommymamop, mapwpymuzamop, KIIK,
Hasueayusl, Ky3amuul Mu3umu, CEHCOp, OMUOKPEAn 8aKm Mu3uMu, Kammuk peai
sakm muzumu, Camx (kamaam), s0po, Mownorum cmpykmypa, MuKposopo,
mapkem ceemenm, Java TV, ISO/IES OpenTV, MicrosoftTV.

2.1. YpHATWITraH TH3UMM TYIIYHYaCH

YpHaTwiIran TH3MM-0y aManuil KOMITIOTEp TH3UMH 6Y1H0, y GOIIKa Typaaru
KOMITIOTEp THU3UMIIApUIaH, sbHU Mmaxcuii kommotepinap (PC) éxu cymep
KOMITIOTepaapaan ¢apk Kuwiaau. Bupok, cu3 “YpHaTuUiIraH TU3UM™ TYUIYHUACHHU
TyIIyHUIIa 0ab3u KUMMHYMJIMKIApra y4YpalluHTU3 MYMKHH, UYyHKH Y
TEXHOJIOTHSIary y3rapuluiap Ba TYpJIM XWIJAard KOMIIBIOTEP KypUiIMalapu Ba
JACTypUi KHCMIIAPU HApXJIAPU CE3WIapJv TYLIMII HATHKACUAA TOMMHM paBUILIA
MyKkaMMasutamu0 Oopanu. SIKuH Wuimapaa YpHaTwiraH TH3WMHUHT aHbaHaBUN
TypJlapy Joupacu aHya KeHraiau. KMTOOXOH fKuH Kenaxakaa Oy TU3uMra Jyd
KEJIUIIM MYMKHUHJIUTU ca0abiiu, TM3UM XaKuaa MyJoxa3a KWJIUIIHA Ba OyryHru
KyHJIa yJIap KaHYaJuK TYFpU HUIUIAIIA €KM KaMUYWIMKIAPUHU TYLIIYHUIIN KyJa
MYXHUM XaM/ia yJIap XyCyCHuaa OHJIM PaBUIIA MyXOKaMa IOpUTHIIN Kepak. Kyhnna
YpHaTWIraH THU3UMHUHI OHp HeYya YMyMUH XYCYCHATIpPU Xakuaa (QUKp
FOpUTHIIA/IN:

= VpHaTWITaH TH3MMIAp KypHIManap Ba JACTYpHil TabMHHOTHHHHT KEHT

KYJUIaHUIIM SKUXatnaH maxcuil kommtotepnapra (PC) kaparanga anua

yerapajaHrad. by Xon ypHaTWiIraH TU3UMIIAPUHUHT MYXUM WYHAJIUOUIAPU

y4yH TYFPWIMIMHHM cakinamokaa. Kypuiamanap 4YekNlaHraHIMIu TYpT

KUXATIaH KaMUYWIMKJIapra sra, yjgap Il cCU(paTUHU SXIIMIALI, UCHTEMOJ

Ky4d, XOTHpa Ba KypWJMa KEHI TapKaJIMIIAJAard  KaMYHJIUMKIApAHP.

JlacTypuii TabMUHOTIArd KaMYMJIMKIAp KAXATAaH YpHATWITaH TU3AMIIAp

[IaXCUH KOMITIOTEpJIapra aHya SIKMH, sS’bHU TaTOMKIAp KaM, KyJaMu IacT

TAaTOUKJIap, ONEPALMOH TU3UM HYKINUTU KU YEKJIaHTaH TU3umiap. bupok Oy

Tappudiaap OONIKapyB KEHIalld Ha3apujia KUCMaH TYFpU Ba LIAXCHI
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KOMITIOTEpJIapAaru JacTypuid TABMUHOTHUHT aBBAJITH Ba OyT'YHTH aBJIOIU

aH4Ya MyKaMMaJl YPHATWJITaH TU3UM JIOMUXAJIapura KanTa »KOWJIaHMOK/IA.

= VpHarmiran TsuMuaap (akaT Maxcyc BasH(aTapHH Oaxapuml yuyH
novuxanamrupuiarad. Kymna®d VpHaTuiaran KypuJiMaiap acocaH Oup
Xycycuil Bazuda ydyH uumiad yukuiarad. bupok, Ou3z OyryH Kypummmus
MYMKHWHKH alipuM KypuiMaliap, MacajaH IIaxCuid MabIyMoTiap Oaszacu
épnamuncu (PDA) rubpun TtenedoH kamepanapu Oup Hewya Typaaru
byHusIapan Oaxkapwin ydyH unuiad ywkapwirad. [IyHuHTAEK, CYHTH
pakamiu TB map uKKkM TOMOHJaMa amMaylapHU Oa)kapuIlra MoCIallra,
apHU  Kymiad typuaarm “TB”napra Oofiuk OyiamaraH yMyMUH, JIEKUH
MyXuM OVynran amajuiapHud Oaxapanau, XycycaH e-mail, WHTepHeTIaH
doinananumn Ba kymiabd yiuxmap.

= VpHATWIraH TH3MM IIyHAAll KOMITBIOTED TH3HMUIMPKH, YHIA OOIIKA
KOMITBIOTEP TU3MMIIAPUIAH KYpa I0OKOpU cu@aTiii Ba UILIOHYIN KypuiMaap
Tanab >TUIAAM. Y pHATHITAH KypHIMATapHUHT 0ab3y KypHiIMaIapua xKyaa
IOKOpY cu(daTiu Ba WIIOHWIM YCKyHanap OwuiiaH »KUXO3JIaHraH. Mwucomn
y4yH, aBTOMOOMJI MOTOPH KOHTPOJIEPJIAPUHUHT XapakaT BaKTUAa TyTamuO
KeTUIM €KUM HO3MK TUOOMET acOOOJapUHUHTH KAppPOXJIUK BaKTHIIaru
HYKCOHJIApH KyJAa ®KUAAUM okuOatiapra onub kenanu. bupok, Oy epaa xam
myHaail ypHaTwiran Kypuimanap 0ynu6, macanman TB, yiiunnap, kamepa
Tenedonnap kabu, ynapja HOKyJIAIMKIap MaBxyJ OYnub, JeKuH yriap
xa€Tra xaB( conaauraH XoJaTIApHU BYXKYJra KeITUMAH.

* bap3u ypHATWITaH TU3UMIIAp €0 HOM OJTraH KypujiMmanap, MHUCOJ y4yH
PDA ¢éxu web  OnmokHoTnap, aciuaa YpHATWIraH KypwiMma 3mac.
Kommprorep Tu3uMiapu coxaga O0ab3u Oaxciu XoJjaTiap ydpalaud Ba
aHbaHBUU TU3MMIIAPDHUHT XaMMacH Xam aciuja YpHaTWIraH TU3UM 5Mac.
bupo3 TymyHuWnIaMKHA, aH4a MYyKaMMAaJpOK JIOWMXAJAPHUHT YpHATUITaH
TH3UM cudaTtuga MIAKUIAHUIIM, MacajaH MYXaHJIUCIaApHUHT (Qukpura
Kaparanaa. PDAHUHT HAaHOTEXHOJOTUK 0030p Ba COTYB *apa€HHUra KYMpoK
OOFMMK »9KaH. XaKhKaTJaa coxa MyXaHJIWUCIaph YpHATUITaH THU3UM
x)apaéuunaru daonusaTura Kapad y3zapo OViuHraH, XaTTo Oy JoMmxadusiap
XKOpHUHl TH3uMIIap Gopacuaa OMprajivkaa MyxoKamallalluiicaaa, aHbaHaBHi
VpHATWJITaH TU3UM PHUBOXJIAHUIIIA JABOM ATAJAUMH MYKMH EKM CaHOAT
xKapa€Huaa sKyHIa OolIKaJap TOMOHMJAAH Oomkapuiaaumu? Xo3upaa
CaHOATHW TAabMHHJIAWIUTAH KOMIIBIOTED THU3UMIIAPH KYJIaMH MaBXy/]
sMaciuru cababiu aHbaHABUM YpHATUIITaH TU3UMIIAp Ba YMYMHI MaKcaJIu
IaXCU KOMIIBIOTEpJIap opacuaaru pakodoar  cycmiamau. by Kuto0
YpHATUITaH TU3UM DBOJIOINMOH KYPUHHUIIIMHU acocaad kypcatub 6epaau. by
TypAaru KOMIBIOTEP TU3UM JIONUXATAPUHU Y3 NUUTa OJITaH.

DONEKTPOHUK KYpWIMAQJIAPHUHT Xap OUp MyXaHIUCIUK Oo30puaaru
CEerMEHTH YpHaTWiraH Tu3uM cudaruna cuHdaanud 6opaau (2.1 »xaaBan), KHUCKa
KUIMO aWTraHga, ~KOMIIOTEp TU3UMIIApU TypJiapu”’ XyCYCHU XapaKTepUCTUKara
sra OynuO, Ma3Kyp XOJIATMHM KEeHI KyJamjJard YpHaTWiITraH TU3UMIIapAa Xam
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cakyaliau, SbHH Oy jKapaéHHU U30XJIaliIuran SroHa tabpud Masxyn smacl.
2.1 xxanBan

Bosop YpHATHATaH TH3UM

ABTOMaTHKa YT onupuin cucteMacu

Motop HazopaTu

Topmo3 TH3UMH

HUcrepmongaru Paxamuini Ba a”Hajior TeJIeBUICHUSI

AIEKTPOHUKA DVD,VSR

PDA

OurxoHa XHX03J1apu

ABTOMOOMILIIAp

Vitnnuoxtap/yituanap

Tenedon

Kamepa

GPS

Canoart Hazopatu PobGotnap Ba Ha3opat cucreManapu

Tuoouét Nubekcus Hacocaapu

Jlnarno3s annaparjapu

IIpocTratrc KypuiaMaiap

KapaunorpamMma MoOHUTOpIIApH

Woxtumownii TapmMoxK Poyrepiap

XyOmap

Kupu tnuznmu

Oduc aBromMaTukacu Pakc MammHazap

doToHyCXaNaIl

[TpunTepap

MonuTopiiap

Ckanepnap

2.2. VpraTHAraH TH3MMJIADHH JOMHXaNAITHPHII
MyxaHIUCIMK CUCTEMajapyd HYKTalW Ha3apuJaH YpHATUITaH TU3UMJIIAP
ApXUTEKTypacu JIOWMXACHHU TYy3WIlla OUp Heda MOJenu MaBxyn Oymud, Oy
MojieJIapra YpHaTWiATaH TU3UM JIOMMXAcW CUKIMHUA udodanamga MypoxKaT
dTUIAIU. by  MOIEmnapHUMHI  KYyNUWIMK KACMM  KyMuJa  KEITUPWITAH
PUBOXIIAHTUPHUII MOJIEJUIApYU KOMOMHAIIMSCUTA ACOCIIaHTaH:

e Big-bang monenun, Oy MoaeTHMHI MyXMMIIMK >XHXaTH IIyHIAaKH, OyHIa
pexanamTUpUII Ba )Kapa€HHU OJIMHAAH Ba CUCTEMAa PUBOXIIAHUII JaBpUIA
amajiraMm OIIMPHUIII IIapT HMAC.

e Sode-and-fix momenu, Oy Mozenga MaxcyJoT pecypciaapud KypcaTho
YTUIaad, aMMO PHUBOXJIAHUIN OONUIAHTYHYAa pacMuil kapaéHiapnaa
KYpCaTUIMIIY [IapT dMac.

! Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 5-7
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o Waterfall monmenu, OyHna pUBOXIAHMITHWHT OOCKMYMA-OOCKHY amajram
OILIUIN Kapa€HW KypcaTuiauO, HATIKamap KEWMHIH OOCKUWIapra 3aMuH
spaTaiu.

e Spiral momenu, Oy Mojenma pPHBOXJIAHWIN >Kapa€HU TypJid OOCKHYIA
amMairaM OIIMPWIAAW Ba OJpUIIIITaH  (UKp-MyJoxaszamap JkapacH
MoOaliHu1a OUpIaIlITUPUIIA]IH.

Kyitunaru 1 - pacmaara Mojen ypHaTwiran tusumiiap Jyoinxacu Ba Lifestyle
MOJIC]T PUBOMJIAHTHPHUII Mozenu xucoOnananu. by momen Waterfall sBa Spiral
MoJIelNIapy KoMOuHarmsicura acocnanrad. Kauonkn myBaddakusTiu mpoekTiap
WHBECTUIMUTAIITHPUITAH/A Ba aHAIM3 KWJIWHTAaH/a, HUJUIap JaBOMHJIA HMIINTa OHJT
JeTall, MabJIyMOTIap WUFUIAIN Ba SPOKCU3 EKM TEXHUK EKU Pecypc >KUXaTHaH
MyaMMOJIHM TPOEKTIap aXpaTHiaan. Xyjaoca KWIHII MyMKHHKH, MyBadhakusTI
IpoeKTiapAa KaMuga OuTTa SIPOKCH3 MpOEKTIapia ydpamalIuraH yMyMHN
dakTop MaBxKy1 Oynaau.

by ¢akropna keuraH »xapaéH 1 - pacmuma KypcaTwiraH Ba Oy MOJCIHUHT
TAaHUIITUPWIMIIHHUHT cababu Oy ypHATHraH THU3UM JIOWUXACHHH TYITYHUIIHUHT
MYXHM KXUXaTJIapuIaH OupuIup.

2.1- pacMaa KypcaTuiaTraHueK, YPHATUITaH TU3UM JOHUXACH Ba PUBOKITAHMII
Kapa€HH TYpTTa JaBpra OYIMHAAN: apXUTEKTypa SPATUIIL, YHH amaliraM OIIWPHIL,
TU3UMHHM TEKIIMPYBAAH YTKAa3WII Ba TU3UMHHU JAaBOM OTTHpHII. KUTOOHWHT
aKcapusAT KHCMHU |-IaBp MyxokKaManapura OaFWIUIaHTaH Ba KOJTaH KHCMHU
YpHATWITaH TH3UM apXUTEKTYPACHHH SPATHII MyXOKaMacuTa KapaTHIITaH.
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Pacm 2.1 YpHaTHiIran TU3MMJIAPHUHT JOHHXAJAIITHPHUII Ba
PUBOAIAHTUPUINHUHT Jlaiid carkia Mmogeu
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Jlaitp caiin mozenu 1-gaBpHUHT 6Ta OOCKMYM KyHUAArujapHd Y3 HWUYUTA
OJIaJIN: Ky4WwIM TEXHUK 3axupara sra Ooymum (1-00CcKudY), apXUTEKTypuasl Ou3HEC
UUKIMHA ~TyWyHUII (2-00CKHY), apXUTEKTypHall METOJ Ba HYCHUHJIApHU
tabpudiamni (3-00CKUY), apXUTEKTYpHaJ CTPYKTypaslapHu Tabpuduiain (4-00CKud),
aApXUTEKTYpaHU XyxoKaTiaamTupuin (5-00CKHWY) Ba apXUTEKTypaHH Kaita KypuoO
YUKUII Ba aHAJIN3 KUJIHAIII (6-6001(1/1‘-1)2.

2.3. YpHaTuaran TM3uMJIapHu cHHQIAHAIITN

Y30k Macodana skounamran OOIIKApHIAIUTaH OOBEKTIAPHU OOIIKAPHUII
y4yH MYJDKaJUIaHTaH — xucoOusam Tuzumiiap cuH@uapu axoopoT-OoliKapyBud
tusumiiap (ABT) ne6 nommanapmu. KommbroTep TapMmokiapu maigo Oymuim
Ounan TapMoK €ku Takcumianrad AbTnapHu Kypuill UMKOHUSATH BYXKyIra KeJIu.
WuTterpan Mukpocxemanap Ba MUKpomporeccopiap mnaiino Oymumm ABThu
OomkapuiaauraH oObeKTIapra SKUHJIAMTUHPUIN €k yHra ODXMHH YpHATHII
uMKOHMHM Oepau. Iynpail kunud OupuHum ypHartwirad tuzumiapu (Embedded
System) maitmo Oynau. bopa-Oopa siemeHT 0azacw ap30HJIANIMIINM Ba YHH
UHTETPAIAHUINN  Japakacu KYTapWIWIIM Ba XHCOOJNAlml KypHUIMajJapuHU
UIMOHWIWINTYA  omuimy  Ouinan ODXMHu OomkapwiaguraH OOBEKTHU TYpIU
Koslapura YpHaTuml Ba Oapuya XucoOjaml TYTyHJApUHU YMYMHNA Hazopar
TapMOKUTA OWPIAINTUPWIMII WMKOHJIAPH BYXKyAra KeIah. PUBOXIIaHMII
xKapa€HuIa dJIeMEHTIAp KUYUKIIANIUIIKY Ba OOIIKapWJIaJuraH OObEeKTIap OMiIaH
Ooupnammiu Ounan kuOeppusuk Homuuu onran (CPS, Cyber Physical System)
TU3UMIIApU TTal0 Oynamnap. borkapunaauran oObeKTIapura Xucoomaamn TH3UMA
KUPUTHJIUII Japakacura Kypa KyHuaaru TH3UMIIApHU aXPaTHIIT MyMKHH:

» Ax06oport-6omkapyBun tuzumiap (ABT).

o Taxcumnanranax6opot-6omkapysun tuzumiaap (TABT).

o Vpuarwiran Tusumiap (Embedded System, ES).

o Tapmoxiu ypuatuiran tuzumiap (Networked Embedded System, NES).
» Kubep dusuk Tusumnapu (Cyber Physical System, CPS).

TexHuka pUBOXKIAHUIINTA Kypa OOIIKApYyBYH KOMIIIOTED THU3WMIIAPUHU
cuH®mapuHu  Oedruiam — SBOJIOUMICHM  amMaira  OWIPWIMIAM.  axOopoT-
OomKapyBUMJaH  VpHAaTWITaH  TU3UMJApra,  YpHATWITaHJaH  TapMOKIU
YpHaTUITaHTa, TAPMOKJIU YPHATUITAH/IAH KUOEPPU3UK TU3UMIIApUTa. 3aMOHaBUI
knuOepdU3uK THU3UMIApU XKylda SKUHIAH OouIKapuiaauradH oOOBEKTJIapu OuliaH
WHTErpAJUIAIITUPUIITaH.

Kubepdusuk tuzum(CyberPhysicalSystem, (CPS)- Hazopar Ba Oomikapuiil
o0bekTH Omman Oup Basupanu OaxapyBuu ¥y3apo MyHocalaTiIapu (QHU3UK
BOCUTANapura sra (3JeKTPUK, XUMHK, ONTUK, MEXaHUK, OMOJIOTHK Ba X.K.) Maxcyc
xuco6sioBun TH3UM. Kubepdusuk TM3uMHU XHcoOaaml miargopMacu acocuia xap
KaH/Ial KOMITBIOTEP KypPUIIMACH KYJUJIAHUJIUIIN MYMKHH.

Vpratunran tisumnap (Embedded System, ES) TymyHuacMHM Kynruna
AHUKJIAHUIITY MaBXKYyI:

2 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 7-9
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e Vpuarunran xucobmam tmsummapu (YXT) — HasopaT Ba OOIIKapHII
00bekTH Ouslan Oup BasudaHu OaxkapyBUYd Ba y OWJIaH yMyMUN KOHCTPYKIHSUIUA
Maxcyc (3akasyanras) xucoosam tTuzumiapu(XT).

e VpHatmiran ~ XucoOnaml  TH3UMIApH-MabIyM ~— Oup  (yHKUHsUIAp
WUFUHIMCUHY OakapyBUM Maxcyc axoopoT-6omkapysun Tuzumiap (ABT).

e VpHatmiran xucoGmam —TH3MMIAPH—AacOCHH  (YHKIHSACH KOMIIBIOTEp
dbyHkuusicu OyiamMaran amMmMoO KOMIBIOTEPHU DJJeMEHT cudatuga KyIOBYU
xapkannai TtuzuM. Macanan: DVD-npourpeiBatens, cBeTogopiu  0OBEKT,
OaHKOMAT Ba X.K.

e Kuunk kommneroTepin (laptop) €km karTta yHHUBEpCaJ KOMIBIOTEPIN
(mainframe computer) aMMoO MepcoHaT KOMIBIOTEp OYIMaran Xxucooain TU3UMHU
XaM YpHaTWITaH TU3UM J1e0 Xuco0Iall MyMKHH.

e VpHATHITaH XHCOOTANl TH3MMH—-yMyMHH KyJUIAHHJIAIUIaH KOMIIBIOTED
OynMaraH J1acTypiiaHOBYM KOMITBIOTEPHHU Y3 MUUTA KYIIYBYU KypHIIMA.

 VpHatuiran XmcoGnam TH3MMIAPH—CTON KOMIIBIOTEPH OyIMaraH xap
KaHaai aMaianii XucoOam TU3UMU.

 VpHATMIIraH TH3MM—OOIIKAPWIAAUIaH KypuiMara XHCOONAll 3JIeMEeHTH
TYJIWUK YpHATWIAQAUraH MaxCcyC TH3UM. YHHUBEpPCal KOMIBIOTEPra Kypa,
YpHAaTWIITaH TU3UM KOHKpET Taynaldnu Oup €ku OMp Heua ONAMHAAH OelruiIaHraH
MacajajxapHu Oa)kapau.

VpHatuiran Xuco6an TH3NMIApH KyHnarida TacHudIaHau:

* KYJUTAaHWII/ TAMHJIAHUT Joupacu Oyiinda,

e axO00poT Ba OomKapuil (YHKIHSUIADUHU TYpiad Y3apo MyHocabaTiapu
Oyitn4a (TU3uM axOOpOT HUFYBYU EKH aBTOMATUK OOIIKAPYBYH);

e anmapat OokJIapuHu (pa30BUi JOKaUIaNTyB OVitnya:

a) (hazoBuii JTOKAJIIAIITAH;
b) dhazoBuit 6YTUHUO >KOMIAIIMIITAH.

e XucobOnam  (MabaymoTiapra HWIUIOB  Oepuill) Ba  KOMMYHHUKATHB
(MabIyMOTIIAPHU  KUPUTHII-YUKAPUIT  (QYHKIMSIApU)  TY3YBUMJIAPUHH
Typiiu y3apo MmyHocabatnapu Oyiinya,

» OaM UIITUPOKHU Japaxkacu Oyinya:

a) ABTOMaTHK TU3MMJIap—OINepaTop OOIUIaHFUY CO3Jall Ba MapameTpiapHu

Ba WIUIAl PEXUMIAPUHUA ONEPATUB AaHUKJIANIHM OakapajauraH TU3UMIIAP.
MabnymMoT/IapHy WWFUIN, Yy3aTUIN Ba OowIKapuil OyipykiaapuHu Oakapuil Ba
yJIapHU OTIEPATUB MIILJIA0 YMKHII OJaM UIITHPOKUCU3 aMalira OITUPHIIA]IN;

b) ABTOMaTnamTupwirad TH3UMIIAp - OMEpPaTOp HMINTHPOKHIA KHUCMaH EKU
TYIUK XaXMJa MablIyMOTJIapra OIEepaTUB HWIUIOB Oepuil Ba OaxapyBuu
KypriMajiap TOMOHHIAH OOLIKAPUII OYWPYKIApUHHU XOCWJ KWJIAJUraH TU3UMIIAp
(MacanaH, TeaeOOIKaAPHII).

* Mabnymotnapra/xucobianuiapra MIUIOB OCPUITHU TAIIKWII ATUII OYiinya
(MapKa3IamTHPUITaH/ MapKa3IalTHPUIMAraH);

e Tuzumuu HU3UK/MAHTUKUNA MOAYJUTApU Opacujard Ba/€ku QyHKIUSIIAPUHU
Macaiajiap Japa)kacujaru napauuieamTHpuIln Oyinya.

Pean BakT Macmrtabuaa HIUIAIl YpHATWIATaH TU3WMHHM acOCHW HILLIAII
XyCYCHATH OYIMO KOoJIa Iu.

36



bomkapys

rvnuimanmMacuTra

v

YpHatuiran
THU3UM

bomkapys

Jatunkinapaax
00BeKTH

axoonot

Pacwm 2.2 Peas1 BAaKT MaclITa0MIa MILJIALI

2.2-pacMjia y4 BaKT KeJNTUpHITaH: tl - JaTuyuMKIaH CUTHAJ OJMHIaH BakTH,
t2 —OaxkapyBuM Kypuimara OOLIKapyBYM TabCUpPHHU y3aTuil, t3 - OolIKapyBuu
TAbCUPHU Yy3aTHIIHU dYerapaBuil Myzaaatu. Arap Mabiym Oup cabab Oyiinya
OOLIKapyBUM CUTHAJ Y3aTWJIMIINA KEUWKca, CUrHal t3 naH KeWHMH Muulad 4yuKuiica
OomkapyBuM curHai goigacus €xku 3apapiau Oyau.

2.4. YpHAaTWIraH TH3UMJIAPHUHT CTAHJAPTJIAPH

VpHATHITaH TH3MMJIAPHUHT TaAOUK STHINHM derapaaapy xkyJa KeHr. YHra
yi TalMepuJaru coaia KypwiIMaJIapAaH KaTTa TEPPUTOPHUAIA KOMIAIITaH MyXUM
oOBbeKTIIapHU OOIIKAapyBUM Mypakkad TaKCHUMIIAHTaH HEpapXUK TU3UMIIAP
KMpaguiIap®;

* TEICKOMMYHHUKALAS TU3UMIIAPH, TAPMOK YCKyHaJIapu (KOMMYyTarTopJap,
mapipytusaropiap, ADSL moxemiap Ba X.K.);

o manmuii  snekTpoHuka (ysau Ttenedonnap, KIIK, Vitmn xoncommapu,
pakamiu (oroanmapariap, SJIEKTPUANHUKIAP, MUKPOTYJIKUHIM Teuiap, WU
TOBOK IOBYBUM MallliHajap Ba OOIIKaiap);

* 3aMOHABHMI MEJMIIMHA Ba CIOPT KypHJIMAJIAPH;

* TPAHCIOPTAaBTOMATUKACH (aBTOMOOWJIb BaaBHAIMs TU3UMIIAPH), IIaxap Ny
XapaKaTUHU OOLIKAPYBYM TU3UMIIAPH ;

* TEJICMEXaHWKa TU3UMIIApH (TallKd CPUTHINHK OOIIKAPUIN THU3WMIIAPH,
AJIEKTPOKYBBAaTHU Ba OoOllKa »HEproMaHOaansapHu Ha3opaT Ba XucoOJall
TU3UMJIAPH, SHEPTOOOBEKTIAPHU OOIIKAPHII BA MOHUTOPHUHT TU3UMJIAPH);

* MOHUTOPWHI, HaBWrauus, Ky3aTdUIl THU3UMJIapHU, XapOUil Ba KOCMHUK
KYJUTaHUIIIAard OOPT TU3UMIIApH;

* CEHCOp TU3MMJIAPU  TEXHOJOTHUANAPU  aCOCHIAru «AKIIM — yW»
(«IHTEIICKTYyall OMHOY) .

VXT noituxanamya ummad YUKAapyBYM TauM€p Ba SHIU Ty3WIaJUTraH
euruMIIapHU Oup-Oupu OunaH Yy3apo MyHocabarura OOFIMK OYyaMaraH Maxcyc
XHcOONalm THU3UMHM fApaTajd. YHUHT TaxJuWia JOHpacura TU3UMHU Oapua
napaxanapu kupaau. by xkapa€Hia golnxanioBud MaBxKyJ OYJIraH Ky4wid Ba KyJiau
MHCTPYMEHTAJIb BOCUTAJIapH OYJIraH ONepalMoH MyXUTHUIa WIIOBajap Ty3UII 3Mac

3 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 17-18
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OaNKky TypiHM KECKHH YerapajlaHuIuIap MIapouTIapuaa SHI'U MaXCycClalTHPUIITaH
YpHAaTWIraH TU3UMJIAPUHM SIPATUILIHN KEpaK.

Anbarra YXT spatHmizard Macananap KUCMHHM IIa6IIOH yCyJUIapu GHiaH
eunnaau  (allHUKca  Tal€ép TU3UMHU  PUBOXUIAHTUPHUIL  EKM  HIAKIMHU
y3raprupuiaa). AMmo Oy xonarjaa xam cudativ xucobunail miaatdopmacu, Kydin
MaxCycClalmTUpuiran acOoOjJapHy Kyiulalml Ba MAaxCyJIOTHH IyXTa TECTJAIIHU
Tajad dTUJIAH.

I1a6110H ednMIap Yerapanapura KupMaiiauran YXT spaTHn macamanapy
ycy/ulapu Ba JOMMXajlall BOCHUTAlapy JOWMUN TaKOMWJUIALITUPUIIHU Tajad
KWjaaumiap.

Pean BakT THM3MMM — XoOAMcara TapaHTHSUIAHTaH TabCUPJIAHUII BaKTIU
xucoOnam TusuMu. Pean BakT tuznumu (PBT) — ynKuIl TabCUPUHU TY3UIIUII BaKTH
MyxuM Oynran Oapua xucobOiam THU3MMU. MacanaH: TEXHOJIOTUK KapaéHHU
OOLIKapuIl, YpHATHIITaH XUCOOJall TU3UMIIAPU, KACCAaJUIMK CaBJ0 TU3UMJIApH Ba
X.K.

Ax6opot (InformationTechnology) Tu3umnapuau pean BakT TU3MMIIAPUIAH
(real-time) npuHIMNWan ¢Gapku «YUKAII-KHPHUIIT TAabCUPIAHHID) IapaMeTPUHU
tankuH stumga:; «The right answer late is wrongy («Keu 6epuiiran Tyrpu xaBob =
HOTYFPH 5KaBOO»).

VpHaTHITaH TH3MMIAp XyCyCHSTIApHTra HIIOHWIMINK, XaB(CH3IHK Ba
KaQoJaTiaHraH TabCUPJIAHUII BaKTHHU TabMUHJIAII 3apYPHUATH alloKaaop Oynaau.
["apanTHsIaHral TabCUpPJAHUII BAaKTHHUW TAabMUHJIAHMII OJaTAa peajl BaKTAa
UIIam aed atanaay.

VXT 6omkapuin 066eKTH XaKia MabIyMOTHH JAaTUHKIAp EpAaMua ONay
Ba yHIa jkaBoOaH OOLIKapHIl TabCUp HUILIA0 YMKaaAM Ba OOFIAHMII KypHiMa
éprnamuia oObeKTra ys3araau. bomkapuin oOBEKTIAaH OJIMHraH ax0opoT Ba
VpHaTWiIraH TU3UMJaH OOIIKAPUII CHUTHAIM OepuwiryHua VyTaauraH BakT
TabCUPJIAHUIL BaKTH €0 aTaiaiu.

Pean BakTmaru Tu3uM Te3kop OYnmuim mapt sMac. Peanm BakTaaru TU3UM
OOIIKApUIl CUTHAJUIAPHU HIIOHWIM BakKT OpajuKAaru Kejaauradn ax0oporra
KaBOOAH y3aTHII KepakK.

TabcupnaHull BaKTUHHM Oa’KapUJIMACIUK JapaKaCUHU OKUOATH 3apypHsiTU
napakacu Oyinda pean BaKTAaru TU3UMIIAPUHU UKKU TYPYXU aXKPaTHIIAIH

* FOMUIOK peaja BaKT TU3HMU;
* KaTTHUK peaJl BAKT TUZUMHU.

OMmmiok  pean Bakt tH3umu (SOft real-time system) — BakT KeyuKuILIApU
YypTraua MuKIopiapu OwnaH ypHatunaawiap. KaTTuk pean BakT TU3UMHU - BakT
qyerapajaHuIuiapy OakapuiMaciurd TH3UMHH OUpOp Makcajara KapaTWiraH
GyHKUUSHY QaIoKaTIM HATHXKalapra o0 KejaaJuraH peasl BakKT TU3UMHU.

“Kartuk” pean BaKT TU3UMIIAPUJIA, TAIIKK TAbCUP Ba XoAHUcaIapra MabiyM
BaKT MHTEpBAJIKIA >KaBOO OEpOIMACIUTd TU3UMHHUHI WIUIAIIMHUHT TYJa paj
STUJIMIINTA Ba KYWWUITaH MyaMMOHM €UMJIMACJIMIUTa OJUO KEJUIIM MYMKHH.
“IOMiok” pean BakKT TH3UMJApuUra ica, “KaTTUK  TU3UMJIAp CHpacura
KUpMaiuran 6apya TU3UMIIAp KUpaau Ba yjiap ypTadya OJMHTaHAa TalWHIaHTaH
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MyJaTra SHr €MOH HUIIl IapouTiapuaa Oupop Oup HaTHKara SpUIIUIT UMKOHUHU
oepaau.

“KOMIIoK” pean BaKT TU3UMIIAPU Xap JIOUM XaM KYWHIJITraH MyaMMOHHU €4u0
yITYpPMAacIurd MyMKHH, Oy 3ca OyTyH THU3WMHUHT paji 3TUIIUTA OJUO KeIaau.
Pean BakT TH3MMIapuna BaszudaHu OaKAPUIIIHUHT MablIyM HYHAITUPYBYU
MYIJIaTUHUA KUPUTHUII 3apypaTh TyFUATIAIH.

“Kartuk” pean BakT Tuumjapuja Basuda (MyamMmo) HUMaA OYIWIINIAH
KaTbUi Ha3zap KyWuiraH mypanarra Oaxapuimumu mapt. “FOmMmok” pean Bakr
TU3UMIIApUJA Oca OepwiraH BaKT HWHTEpBaIWAa OaKapuwiHind — MakOyl
xucobOmanaau. bepwiran yHanTupuiIrad MyaatiaaH Bazudanu pexaialiTupyBUu
cudaruga dolmamaHuIaad, YyHIAH BasudaHW WINra TYMHPUIIAA MaKCcal
YCTUBOPJIUTUHU YpHATHUINJA, XaMmJa Kapa€Hjap HIIUHU pexalallTHPUIILIA
doitmananunaay Ba “neniain’ — “oxupru Mmyagar’ aed aTanaiu.

“KarTuk’ peas BakT TU3UMHHUHT acocuit Oenrunapu (PBOT):

- TallIKK Xoiucayiapra kadoyatiianran kaBo0 BakTH (YCKYHAIaH Y3UJIMIID);

- JKapaéHJapHH OOIIKAPWUIITHUHT AHUKJAHTAH THU3UM OCTHHUHHUHT MaBXYIJIUTH
(mactT yCTUBOPJIM MAaKCaJJIADHUHT IOKOPH YCTUBOPJIM MAaKCaJJIapHU CHUKHUO
YUKApMAacCJIUK TAMOWUHIIN );

- TallIKU XOoJMcajapra XO03upkaBOOJWK €KW MaKCHMall >KaBoO Oepuill BaKTHra
KyHuIaguran KaTTUK Tanabnap (ammapaT y3wiHIId OyilMua KEYMKHII YHIab
MUKPOCEKYH/UIap/laH Ba MaKcajjap MaTHUHHU KaiTa yiam OVinda KEeYMKHUII 3ca
1037140 MUKPOCEKYH/IJIap/laH OIIMACIUTH KEpaK);

PBOT yuyH Kyituaaru tanabiapHUHT OaxapuiIvIg 3apyp:

- Omnepammon Tu3uMm (OT) kynmMmakcau OYIWIIM JO3UM Ba YHUKUO
YUKAPUILTa WY1 KyHUII UMKOHU MaBKyUIUTH;

- OT oxumnapHy Oa)KapHIIHU PEXKANAMTUPHUIIIA YCTUBOPIUK MEXaHU3MUTa
ara OYJIUIIU JI03UM;

- OT OGamopar KWIMHAAWTAH CUHXPOHJIAIITUPHUII MEXaHU3MIIApU OpKaIu
UIIJIAIIY JIO3UM;

- OT yCTUBOPIMKIAPHUHT UPCUN MEXAaHU3MHUHHU TAbMHUHJIAIIY JIO3HM;

- OT HuHr xynku OamopaT KWJIMHAAWraH OYIuIIM JIO3UM (y3WJIUIUIAPHU
KailTa WIUIAll KEUUKUIUIApW, MAaKcaJUlapHU KalWTa ylall KEeUYMKHUIUIapH,
JpaiBEpIapHUHT KEUMKUIIYBU Ba Oomikanap). by asca TusuMmHMHT Oapua Wi
IOKJIaMacH CliEHapHillapura X03up>kaBoOJIUTrMHU OUIIIUPAIH.

Oxupru Wwmap paBomuga OT nap Ty3wMiId —Y3UHUHT  MOHOJUT
CTPYKTYpaJaH KYINKaTJIaMJId CTpyKTypacuraya OVYJIraH 3BOJIOLMOH TapaKKUET
nynuHu 60cu6 YTAU Ba MUKO3-CEPBEP apXUTEKTYPACH Japa)kacuraya KyTapHuiiIu.
PBOT acocwuii apxurextypayiapu 6ynuo:

- Monomur apxurekrypa. bynma OT, Tusum sAgpocu wuuuaa y3apo
TabCUPJIANTYBYM MOJYJUIAp JKamiiaMacuaaH ubopar O0ynub, amammii T (mactyp
TabMUHOTH )T'a YUKUII UHTepdeiciapu opkaid acoobmapra 00XJIaHUIII UMKOHUHU
oepamu. by TamoitmmauHT acocuit kamurummru OT XyakuHH Oamropar KHJIMIITHHHT
KuiuHaurugad ubopar OYiamO, OyHMHT cabaliapu, MOIYJUIApHUHT Mypakkad
Tap3/Jard y3apo TabCUPHUra Ba MacIITAOJAIITUPUII JapaKaCUHUHT EMOHJIUTUTA Ba
THU3UM XYJIKHHU OMpAaHuTa Y3rapTUIl KMKOHUHUHT HYKIUTHra OOFIIHK.
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OT HUHT MOHONUT TY3WIMIINAA, TU3UM MOAYJUIap TYIjaamMHAaH ubopat
O0ynub, MopayiulapaaH OWTTAaCHMHUHT Y3rapuild THU3UMIa TYyla TabCUp OJTHII
UMKOHUATUTA 9ra. Tusumaan QoNJallaHWITHUHT MYpPaKKaOJIWTH HILIaTHIaETraH
MOAYJIJIap COHWUTa TYFPU MpoIopiuoHan (MyTaHocuO) paBuiga optubd Oopasu.
bynnan Tamkapu, OT mynaTunpoueccopiau 6axapuiura Takcumiail yTa KHAWH Ba
0ab3aH OyHUHT Xed WIoXHU Oynmaiinu. MoHnomut ctpykrypanun OT HMHT acocuid
YCTYHJIUTH Oy YHUHT IOKOpU caMapaJopIuruiagup.

TR R "PIT RAM
YCRYHaAR (CPU,RAV

2.3.-pacMm. PBOT HUHT MOHOJNHMK CTPYKTypacH.

- Carx (xatinam)nu apxutektypa. Amanuii AT (mactyp tabmuHoTH) ac6o0ra
HadakaTt anpo (¥3aK) Ba YHUHI XHM3MaTjapu OpKalIM YyJIaHUWIL, OajaKd TYFpHliaH
TYFpU YJAHUII WMKOHMSATHra sra. MOHOJHMT CTpyKTypara KaparaHja, OyHaii
CTPYKTYpa TU3UM >KaBOOMHMHT IOKOPHU Japaxajaa Oamopar KUIuil UMKOHUSTA 3Tra,
Xamaa amMaiauil gactypiapura acOoOra Te3ga yJaHWII MMKOHMHM Oepamu. Kym
katnamin OT napna, Oup KaTiam JToMpacuaard y3rapuiuiap KyIIHA Katjiamiapra
TabCUP KypCaTau.

ROM BIOS
FMIOATIHNY KYDPHRAME

Yeryraan (CPU.RAM
2.4.-pacm. PBOT HUHT KaT/IaMITi apXUTEKTYpaCH.

- “Muxo3-CepBep” apXUTEKTypacHu. by apXWUTEKTypaHUHI aCOCHI TaMOWMUIU
OT xu3MaTiapuHu aMajuil caTXJard cepBepiiapra 4YuKapuigaHn ubdopatr Oymmo,
MUXKO3 aMalluii JacTypiapd Ba cepBepiap — THU3UM XHU3MaTJiapu opacujaru
MabJIyMOTIap aJIMAlIMHYBUHU JUCHETYEp BasudacHHH OakapyBUUd MHUKPOSIPO
OpKaJId aMalira OLIUPUIIa IH.

By apXuTeKTypaHUHT yCTYHIUKIAPH :

- Oxopu pmapaxanarm wumoHwiminuk, OT Xu3MmariapuHU XaTOJHUKIAPHU

Ky3aTHIII Ba Ty3aTUII OCOH OYynraH QoiinananyBuu Gazocura yukapuin Typaitnu;
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- SxmmnanraH = MacmITa0JAlITUPHUIN,  TH3UM  KOH(MUTypanuchIaH
XU3MAaTJIapHU OCOHJIMKYA YUKApHUO TaIllIall;

- IOkopu nmapakamaru paj dTHINTA YUAAMIIFUIAK, Xap KaHAal Xu3MaT
doiinananyBun (dazocuaa wioa cudaruaa HIUIATUIAIM Ba TU3UMHHU KalTa HINra
CoJIMac/iaH yHH KaiTa WIlra TyIIHPUII MyKHH.

OT sagpocm Ba XH3MATJAPUHUHT Xap XWiI anpec ¢aszolapuaa Ba
IPOILIECCOPHUHT Xap XWJI XUMOS Japakacuja KOWJIAITYBH, MHK03-CepBep
APXUTEKTYPACHHUHT KUYUKIIANIYBUTA Ba CamMapaJOpJWTHHU TacaluImmra oiaud
Kenaau. by macaiumuiap yctyBop pekuMIaH HOYCTHUBOP PEKHUMIa Ba TECKapHUCUTa
Te3-Te3 KalTa yJIaHuo Typull ounad OOFJIHK.

KYpCaTKHY

CepBep

2.5-pacm. PBOT HUHT MIK03 — CEpBEpP apXUTEKTYpPaCH.

VpHaTIwITaH TH3MM GHMIaH GMPralMKIa MaXCyC METOJOJIOTHSAIAH OJIMHTaH,
aHUK UYHANTUPUITaH siHa OMp MyXUM KOMIIOHEHT Oy cranjaptaup. Crangapt Oy
KOMITOHEHTJIap KaHJal KwinO JOMMXANalITUPUIMIIN KEepaKk Ba TH3UMHUHT
MyBOQ(PaKUATIM HIUTAIIM Y4YyH KaHaka KyIIMM4Ya KOMIIOHEHTJIAp Kepak
OymummHM  aktu® Typaau Ba Hazopar kunaau. Kyidupmarm — pacmpaa
KYpCcaTWIraHUAEK, CTaHIApTJIAp YPHATWITaH TU3MMIIADHUHT MOJENIN Xap Oup
IOFOHACH y4YyH Maxcyc OynraH  (QyHKIMOHQUIMIMHM  aHUKJIAaM  Ba
MaxCyCHalITUPUIMTaH-MapKeT, YMyMHH MakcaJid Ba HKKaJlacura KUPYBUYU
cuHpnapra  OynuHumM  MyMkuH.  Kareuil  maxcycnamrupuiraH-mMapKeT
CTaHJAapTIapy TEXHUKara sIKMH €KW OXupru (oiJanaHyBUd XyCYCHSITIAPUHU
My’KaccaMJIALITUPAIUTraH aHUK YpHATWITaH TU3UM TYPYXH (PYHKIMOHAIJIUTHHU
udonanaiiay Ba KyiuaaruiapAaH TAlIKUI TONTaH:

- HCTCBMOJIYN 3JICKTPOHUKACH

- MeIMIMHA. J[MarHOCTHKA, KAaCAIJIMKHYU OJIJMHU OJIUILI, MOHUTOPHUHI KWJIHILL,
KaCaJUIMKHU KUAMPULI Makcaagapuaa (oialaHuIaurad amnmnapar BocuTaiap Ba
YJIApHUHT 1aCTYypUil TABMHUHOTH;

- CAaHOAT/Ja aBTOMATJIAILTUPUI Ba OOIIKAPYB;
- TApMOK Ba TE€JIEKOMMYHUKALIUS;
- aBTOMAaTHKa;

- AepOKOCMUK Ba XaB(CHUBIIHK;
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- THXKOpaT opuciaapu/opuciIapHi aBTOMATIAMITHPHUII Ba XOKA30JIapAUP.

Market Specific icati
Clenaral Parmnse Smndfmsﬁ Application Software Layer

Standards
MHP ATSC
Plava ?ggg’;‘ DTV
J2ME HAVi
SSL128 HTTE FDA
NET

System Software Layer

Hardware Layer

Pacwm 2.6 CrangapT cxemacu

K¥yn mapkeT aHuK ctanaapTiapu, TapMoK Ba TB cranmaptinapuan Tamkapu
(akaT YpHATHITaH TU3UMIIAp MUK aMajra ONIMPUIITaH, YyHKH aHUKJIAIl OpKaJu
ynap OMPUKTUPUITAH KypUJIMaJapHUHT aHUK TYpyXJlapuaa  YpHaTWIraH
Oynanu. YMmyMuil Makcaj cTaHAapTiapu OOIIKa TOMOHJAH OWPHUKTUPUITAH
KypwIMajdapHUHT OWTTa aHUK MapKeTH YUyH MyKaijganmarad. bab3u
KypuJMaiap MOC XOJJa YpHaTWJIMaran Kypuiamanap cudartuaa Kadys KUJIMHTaH.
JlacTypuil TUJIHUHT acOCHil CTaHAapTiapu YpHaTUIMaraH TU3UMIIAp OuiaH Oup
KaTopJa YpHATWITaH THU3UMJIAPHUHT TYypid XWIWJa amajira OIIMpHIaIuraH
YyMyMUH Makcaj CTaHIapTIapuHUHT HamyHacuaup. CTaHgapTiap MKKalachd Xam
MapKeT AaHUKIUTUIAH TapkuO TomraH OYnuO, yMymHii Makcaja 3ca TapMOK
CTaHJapTJIapy Ba TEJIEBUAMHHUSATA OWJ CTAHJAPTIApPHU Y3 wuura oiaau. TapMox
(dyHKCcHOHaUIUTY Xa0jap Ba poyTepiap Kabu TapMOK MapKeT MaigoHuAa OyiraxH
Kypuimanapaa amanra omupuianu. Kypunmanap Ba ypHaTuiMarad KypuiMaiap
aTpoduia XaM MauIIMi 3JIEKTP TEXHUKACH, TAPMOK KypuiIMaaapaa CUMCH3 ajloKa
Kabu Typnu xun mapkernap Oop. TeneBuauHusra ouj CTaHAapTIap IIAXCHUH
KOMIIBIOTEpJIap/la amMaira omupuiaanyd. 2.2 jkajgBanjna Oup Heura MyailsH peal
AyHE CTaHAApTIIapy Ba MaKCaJJIApHUHT OMp HEYTacH YJIApHUHT TaJAOUKHU OuiaH
oupra Kypcaruiaran®,

XKansan 2.2
ypHaTI/IJIFaH THU3NM/IA aMaJITa OINUPWITAH CTAHAAPTJIAPDHUHI HAMYHAJApH
Cranngaprt Typu Cranpapr Makcan
Bo3zop Mawmmii Java TV Java TV, Hacrypmami Warepdeiicu (API)
AQHUKJIUTH | DJIEKTP KaBa miardopmMacuHUHT KeHrailtmacu 6ynuo, y
TEXHUKACH AroHa (PYHKIIMOHAJ paKamJid TEJIEBU3HOH KaOyi
KUITyBUH Kyhuaaru HOEO aJNoKajJapHu
TabMUHIIAUH.
ayJuo, BHJEO, IIAPTIM KHUPHUII, KUPUII yCTHUIA
TOMWJIAIUTaH WYKH Ba TAIKH MabIyMOTIAp
KaHaJUIapW, XU3MaTra KHPUII MabJIyMOTIIAp,

4 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 18-28
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KaHall y9yH Ha3opaT YpHATyBYM TyHEp, dKpaHJa
yuKaaurad rpaduk TyHEp Ha30paTH, axOopoT-
CHHXPOHJIAIITUPUIIT (MHTEPAKTHB TEJICBHICHUS
PSKAaCUHMHI  acOCHH BHIIEO Ba TEICBU3UOH
JACTypHUHT  ayJu0 KUCMHU OWJIaH XaMOXaHT
OynmuIM MMKOHHHHM Ocpaau ) (OH Ba >KOHJIH
Ha3opaT KWIMII jJactypu. (pekiama Kabu
TEJICBU3MOH JacTypJialll Ma3MyHH Ke4npaéTraH
AJIOKaHU TaMUHIIAH/IH).

DVB
(Aururan
Bugeo
bpoankactun

r)

MHP
(Myntumeu
a home

[Tnardopm)

Java - acocnu crannapt pakamnu TB noituxacuna
WNUIATWIAIUTAaH  CTaHAapTaup. Y  THU3UMIHU
JacTypuil TabMHUHOT KaTjiaMd KUCMJIApUHH,
myHuHraek  MHP  OGwnan mMoc  kenmajuras,
KylIuM4a KOMIIOHEHTJIap almapar Ba JacTypiap
Typjlapu y4yH TaBcusuiap — Oepamu. AcocaH, y
MHTEPAKTUB PaKaMJIM JAaCTypJiap Ba TEpMUHAILIAP
ypracunaru IOKOpHM, TAaCTKH  YpHaTHII
KyTHJIapuaara UHTepPeicHu, UHTErpan pakamiu
TB coznamanap Ba myatuMmenua Kommbrotep
JacTypjlapy — amaira OUIMpaJuraH yMyMHi
untepdelicuan  Oenrunaiian. by  uHTepderic
TypJId XWJIAaru NpOBailJIepIapHUHT UIIOBaTapUHU

STHU Maxcyc TH3UMJIM Ba  JacTypuid
TabMUHOTHUHI  xuiaMa-xuili MHP  tepmunan
tacroTIapuHn Oapua Typiapu pakKamiIH

KOHTEHTHHHI  XaJl  KWIHII  IIpoBaujepiap
TepMUHaUIapuHu axpartaau. by MHP wmaBxyn
O6ynran DVB uy3uiran ouyuK cTaHAapTIapHU
Oapua a¢upra y3aTuIl Ba HHTEPAKTUB XU3MaTIIap
KyMJIaJlaH, CyHBHH Hyngom, kaben, TapMOKJIap
Ba MUKPOTYJIKUHIIM TU3UMJIap KaOuiapra y3atajau

ISO/IES
16500

Davis
(Imruran
Aynuo
Bucyan
Coyncun)

Davis — 0Oy wMynarumMenna KaMMYHHKAIUSCH
IIYHUHTJIEK MHTEPAKTHB paKaMJIU ayauo BUCYal
xabapymap Ba a¢up MyHOCaOATIAPUHHUHT

YEKCHU3JIMK CAaHOAT CTAHAAPTUIUD.

DASE - cramgaptu "YMmymuit kaOyn Kuaumr''ra
WYHaNTHpUITaH JacTypjalml Ma3sMyHMHHM Ba
wioBaHH Oenrunad OepyBuM - TH3UMIIN JTACTYpHIA
KaTJIaMHHU aHIJIaTa/u. WNHuTepakTus Ba
PUBOXKIIAHTUPUIITAH usoBaiap yMyMUH
doiinananyBun XycCycHATIapura MoOC paBHILIA
iaThopMa-MyCTaKuwI Tap3ja UILIamu kepak. by
MYXHUT PHUBOXJIAQHTUPWITAaH Ba  HHTEPAKTUB
KOHTEHT spaTyBUMJIAp YJIApHHUHT JacTypiap Ba
MabBJIyMOTIapu OunaH  Oup XWJ HIUTAIIUHU
TAMUHJIAWIH. WNimnab ymkapyBYwiIap IIyHra
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UIIIOHY XOCHJI KWIMIIIApU Kepak, (oiinananyBun
yuyHn Hadakat hardware matdopmacu Ba
anepalroH CUCTEMA TaHJIAHUIIM KepakK, KOHTEHT
ApaTyBUNIIapU TOMOHHJaH KWJINHTaH
WIOBAJIADHUHT YMYMHH JKUXaTIapu Kyiuiad
KyBBaTJIaHUIINHU TAMHUHJIAIINA KEPaK .

bosop
AQHUKJIUTU

Maunmuii
3JIEKTP
TEXHUKACU

OSGi (Open
Services
Gateway
Initiative)

OSGi xycycustnapu Bluetooth™, CAL, CEBus,
Conseprence, emNET, HAVI™, HomePNA™,
HomePlug™, HomeRF™, Jini™  rtexHomorus,
LonWorks, UPnP, 802.11B va VESA xabu
XaMMa TapMOK CTaHAAPTIAPUHU
PHBOXJIAHTHpHII y4yH MYymkamianradn. OSGi
bpeliMBopk  Ba XycycusarTiapu sroHa Open
Service Gatewayena kym Xu3MaTiJapHH HIUIAIIN
Ba YPHATWIMIIMHN OCOHJIAIITHPAIH

OpenTV

Open TV nma EN2 ne6 HOMIaHyBUM XyCycuit
DVB TusuMm nmactypuii TabMHUHOT KaTiiamMu Oop
O0ynub, WHTEpaKTUB TEIEBUIWHUS pakamin Set-
top KyTunapu y4yHIup.

MicrosoftTV

MicrosoftTV untepHeT (QyHKCHOHAIMIH OWIaH
aHamor Ba pakamiau TB TexHoJOrussIapuHU
OupnamiTupaguran Xycycud uHTepaktuB TB
TU3UM  JacTypuil TabMHHOTH  KaTJIaMHJIUD.
MicrosoftTV  texmomormsscu  NTSC, PAL,
SECAM, ATSC, OpenCable, DVB,Ba
SMPTE 363M (ATVEF xycycustu) my Owuiax
6upra HTML, XML Ba my kabu wuHTepHET
CTaHIAPTIApUIaH TapKUO TONraH MyaisH paguo
SIIUTTUPHUII (opMaTiIapu Ba CTaHAApPTIAPUHU
Ky/u1ab KyBBaTIaiau.

HAVi (Home
Audio Video
Initiative)

HAVi pakamiu ayauo Ba BHICO HCTEhMOIYH
KypuiManapu opacujia Yy3JIyKCU3 OupIaMiuk
yUyH y# TapMOK CTaHAApTH OWJIaH TabMUHIIANHIH,
Oup-Oupu OwIaH ¥3apo ajloKa KWIUII YIyH
TapMOK HW4YHJIa XaMMa ayJado Ba  BHUJCO
acOoOmapura pyxcar Oepaad Ba  TapMOK
KOH(UTYpaIsICcu Ba ac600 UIIad YUKIIUIIHIaH
KaTbuii Hazap Outra €Kk Oup Hedrta acOoOmap
6ormka ac006 €paaMuaa GOMIKAPMIMIIINTA PyXcaT
oepanu.

CEA

(Consumer
Electronics
Associatio)

Brmmiap BCTEbMOI IEKTPOHUKA CAaHOATH KHJIa
OJlaINraH S’bHU SIHTM MAaXCyJIOTHH MapKeTra
KEJIMIINra Ba MaBXyJ KypuiMmainap OuiaH Oupra
par0aTnaHTUpUIIra HWMKOH OepaguraH, caHoat
CTaHIApTIIapy Ba TEXHUKA XYCYCUATIAPUHUHT
PHUBOXJIIAHHILY OPKAJU YCaIH.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

No ok

HazopaT CaBOJJIApH:

Vpraruiran tH3uM HIMAa?

VpHaTHITaH TH3MMHHUHT ITAXCHH KOMITbIOTEpIapaaH (hapKu?

VpHATUIraH TH3MMHUHT yMYMHIl XYCYCHATIPH XaKuaa GUKp IOPHUTUHT?
Big-bang moaenu Huma?

Sode-and-fix moxenu Huma?

Waterfall monenn auma?

Spiral moxen auma?

Jlaiid caitkn Mogen Huma?

VpHaTHIraH TH3MM JIOMUXACK Ba PUBOKIAHMII KApPa&HH HeduTa JaBpra
oynuHanu?

. AXO0pOT-00IIKapyBUH TH3UM HUMA?

Kubepduzuk Tuzumnapu KkauoH naigo 0yiaran?

.Embedded System numa?

.ABTOMAaTIAITUPUITAH TU3UMIIAP HUMA?

. Pean BakT macitabuja uniam cXxeMacuHU TyITYHTUPUO OEpUHT.

. VpHatuiran TM3MMIapHU CHHAIAHUIIN TYITYHTHPUO GEPHHT.

.Peast BakT TM3UMH HUMA?

JOMIok pean BakT TH3UMU?

Kartuk peas BakT TU3UMU?

.MoHonut apxutekrypa Huma?

S“Muxo3-CepBep” apXUTEKTypacu AeraHa HUMaH! TYLTyHacu3?
S“Muxo3-CepBep” apXUTEKTYPACUHUHT YCTYHIIMKIIAPHU ?

VpHatniran TH3MMIAp XyCyCHATIAPHTA HUMAIAp KHPaIn?

. VpHaTHIran TM3MM/Ia aMalra OUMPHIITaH CTaHaPTIAPHUHT HaMyHanapn?
. FOMI1I0K pean BakT TU3MMU Ba KATTUK peall BAKT TU3UMU (DapKHu.

. VpHaTuiraH TH3UM CTaHAAPTIAPH?

. MoHoauT apxutrekrypa?

. TakcMMIIaHTaH UepapXuK TU3UMIIAP KUpaauIap?

. VpHaTwiran TH3MM Typyxu (YHKIMOHAJUIMTMHM HHAMANApJaH TAIIKHI
TOTTaH?

Anaduériiap Ba HHTEPHET calTJIap:

Embedded Systems Architecture. A Comprehensive Guide for Engineers
and Programmers, by Tammy Noergaard, Elsevier 2012, pages — 672.
E. A. Lee and S. A. Seshia “Introduction to Embedded Systems - A Cyber-
Physical Systems Approach”, LeeSeshia.org, 2011, pages — 491.
Abraham Silberschatz, Peter B. Galvin, and Greg Gagne, Operating System
Concepts with Java, eighth-edition, John Wiley & Sons, Inc. 2013
https://en.wikibooks.org/wiki/Embedded_Systems
https://ru.wikipedia.org/wiki/BcTtpanBaemas_cucrema
http://www.linuxjournal.com/

http://www.embedded.com/
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http://www.tutorialspoint.com/android/index.htm
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D1%82%D1%80%D0%B0%D0%B8%D0%B2%D0%B0%D0%B5%D0%BC%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

3-Mabpy3a. YpPHATHITAH TH3MMJIAP annapaT TAbMUHOTH. Y PHATHJITAH
npoieccopJap. YpHATHITaH TU3UMJIAPAA XOTUPA. Y PHATHITAH TH3UM
IJIaTaJIapyu UHAJapHu (2 coar)

Pexa:
3.1. VpHaruiran npoueccopiap.
3.2. VpHarmiran TM3MMIapaa XOTHPA.
3.3. Kuputum/aukapunr riaTacu.

3.4. YpHartuiaran TU3UM TUIaTajapy IMHHATIAPY.

Tasnu wubopanap: Ilpoyeccop, Ethernet, muxpoxkommposunep, xomupa
uepapxusicu, KOIII, CD-ROM, rmomwox oOuck, Kammux OUCK, JeHma, UWUHA,
unmepetic, Taxmau uacmoma.

3.1. VpuaTuaraun npoueccopaap

[Iponieccopinap ypHaTWiIraH THU3UM IUIATACUMHUHT acOCUM (PyHKIMOHAI
KUCMH Ba OWpuHYM HaBOaTga OyipyKiapra HILIIOB OEpUIll Ba MabIyMOTjIapra
KaBoOrapaup. DJIEKTPOH KypuJiMa KaMuaa OUTTa, MapKa3uil Ha30paT KypuiMacu
BasudacuHn OakapyB4H, OOIIKApyBUM acocHii(master) mporeccopuaaH TalTKHII
TONaad Ba acoCUi mpoleccop OunaH wuNUlaiauran ¢Exku y Epaamuaa
Oomkapuiaaurad Kymmmua(slave) npoueccop xam 0ynumu MymMkuH. by Kymrmua
mpoliieccopiap €Ki acocuil mporeccopiap OyHpyKiaap TU3MMHHU KEHrauTHUPHIIN
€Kkl XOTupa, IIMHAJap Ba KUPUTHUIL/UYUKAPUII KypHJIMaJTapuHU OOLIKApHIII
Bazudanapanu Oaxapuil MymMKuH. 3.1-pacMaa kypcarmirad x86 HaMyHaIH IiaTa
ook cxemacuma, Atlas STPC acocuii mporieccop Ba KUPUTHII/YUKApHII Ba
Ethernet GomkapyBuMIapy KyIuM9a IPOLECcCopIapaup .

Kyinmaru 3.1-pacMpa  kypuHUO TYpuUOAMKH, YpHATWITaH TU3UMIIAP
mJaTajxapyu acocui mporeccop arpoduaa jovmxanamrupunaan. Omarma acocuid
Ipolieccop Mypakkabiurura Kapad yjaap mpoueccop €Ki MUKPOKOHTPOJJIepaap
kaOunapra cuHdaanaay.

> Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 129-130
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SDRAM
M CPU PCIl Bus to
(SODIMM) Core Baseboard
CRT/TFT to STPC® Atlas M IDE to
Baseboard  [(m— (Computer Baseboard|
In a Chip)
Keyboard
Ethernet
& Mouse to M ﬁ Controller
Baseboard Host-
Peripheral
Serial Ports . ) Interface USB (4) to
To Baseboard Baseboard
Internal Bus
Real Time
Clock (RTC)
Parallel/Floppy
to
Baseboard ‘ '
Super /0 BIOS
Controller
Infrared to M
Baseboard

Pacm 3.1. Ampro’s Encore 400 nramacu

AHbaHara Kypa, MHUKPOIIPOLECCOPJIAP MHUHUMAJ YpPHATWITaH XOTHpa Ba
KUPUTHUII/YUKAPUIL  KOMIIOHEHTJIApUAaH, MHUKPOKOHTpOJJIepiap d3ca 4YHIjaa
YpHATWITaH KYNPOK TU3UMIIM XOTUpPA Ba KUPUTHIL/YMKAPUIL KOMIIOHEHTIApHIaH
TAlIKWJI TonraH. SlHa myHW €nja cakialml Kepakkd, Oy aHbHaBUU Tabpudiap
XO3UPry KyHJla JOoMHUXajdallTUpUIaETran npoieccopiapra Karbuid TagouK STUIHO
oynmaiian. Macanan: MUKpoMpolieccopiap IKOpU cyphaTiapia WHTErpauiamud
OopMoK1a.

Hera :xoil1amiTupuiran npoueccopJapiaa goigananamMmus?

Acocuii npoueccopsap nuura 60ab3u KOMIIOHEHTJIAP, KUPUTHIL/UMKAPULLITa
VXImiam, YpHATUIUIIA CaMapajopiuHU TacaluIIMHN Kypcarca, OYHHHT aKCH
cudarua axxpaTwirad €pAaamMud Mnpoleccopiap, Ba OolIKaiap caMapaJopiuKHU
OIIMIIMHMA Kypcaraau. UyHKH, yjmap mpoueccopiap ypracuja IIUHAIAD OPKAIH
MabJIYMOT y3aTulll OusiaH OOFJIMK MyamMMoJuiapra ay4d kenmaiau. Uarerpaniamran
(CKoWNamTUpUiATraH) mnpoueccop OyTyH OONUIM IJIaTaHU JTOMMXAIAIITUPUIIHU
COAJANIAIITAPAIN, YYHKM IUJIaTaJard KOMIIOHEHTIIAp KaM COHHM YHH OTJaJKa
*Kapa€HUHM XaM coJjaiamTupaan (miarta r3acujia KaHdya KaMm KOMIIOHEHTJIap
Oynca, mIyHYa HOCO3IMKIap XaM kam Oymamu). Ilmara nmapaxkacumaru
JOMMXANalITUPWITaH KOMIIOHEHTJIAp HCTEbMOJ KyBBATH 4YMIAA YpHaTUJIara
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KOMITOHCHTJIAPHUKUTA Kaparanma Kympok Oymamu. Kam conmm  mporieccop
KOMITOHEHTJIap¥ Ba KaM HCTE€bMOJI KyBBaTH HUHTerpajiamrad (YpHaTUIraH)
npolieccopiap €paaMuia ap30H IUIaTajJapHU spaTUIlIra OJu0 Kenau.

Tom MabHOAa 1037120 YpHATUITAH Mpolieccopiaap MaBXya, OyTYHTH KyHJa
Oynmapman xe4 Oupw VpHATWIraH THU3UMIAPHU JIOMUXAlamiga JOMHHAHT
(XykyMpoH)  xucoOnanManau. Kym connam  MaBKyld — KOHCTpyKIUsiapra
Kapamac/aH, YpHATUJITaH MPOILECCOPIapHU apXUTEKTypa 1e0 HOMIaHYBYH TYpid
“rypyxjap’ra OynuHumm MyMKuH. [lpolieccopiap Terumnuim apXuTeKTypa
rypyxujga 6axapa ojaaurad MalimHa Koy Oyipykiap >KamJIaHMacu OpKajiu, Oup
mpoiieccopa rypyxu UKKuHYMcHAaH (apknanaau. Kadon Oup Xxui MammHa KOAU
OylipyKJapu >kaMJaHMacuHU Oakapa oJica, Ipolieccopiap OUp Xuil apXUTeKTypaaa
xucoOmanaau. 3.1-kanBanga pean IMpoleccopiap apXUTEKTypacd Ba yJap
APXMTEKTYPACH OMJIANIAPH KEJATHPHITran®,

3.1 >xagBan
ApXuTeKTypa [Ipoueccop Nuutab ynkapyBuu
AMD AUulxxx AdvancedMicroDevices
ARM ARM7, ARM9 ARM
Cl6X C167CS, C165H, C164ClI Infineon
ColdFire 5282, 5272, 5307, 5407 Motorola/Freescale
1960 1960 Vmetro
M32/R 32170, 32180, 32182, 32192 Renesas/Mitsubishi
M Core MMC2113, MMC2114 Motorola/Freescale
MIPS32 R3K, R4K, 5K, 16, MTIl4kx, IDT, MIPS

Technologies

NEC VI55xX, VI54xx, Vr41xx NEC Corporation
PowerPC 82XX, 7T4XX,8XX, 7XX,6XX,5xX,4xx | IBM, Motorola/Freescale
68k 680x0 (68K, 68030, 68040, | Motorola/Freescale

68060),683xx

SuperH (SH) SH3 (7702,7707, 7708,7709), | Hitachi
SH4(7750)
SHARC SHARC Analog Devices,
Transtech DSP,
Radstone
strongARM strongARM Intel
SPARC UltraSPARC I SunMicrosystems
TMS320C6xxx TMS320C6xxX Texaslnstruments
x86 X86 [386,486,Pentium (1, 11, | Intel, Transmeta,
IV)...] National
Semiconductor, Atlas
TriCore TriCorel, TriCore2,... Infineon

5 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 130
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3.2 YpHATWIrad TU3UMJIApJa XO0THPA

bu3z Gunamu3ku ypHaTuiIrad miatgopmaiap, xap OMpH TE3IUTH, XaKMU Ba
dorigananunuim Ounan HOEO OVinran xomupa uepapxusicuea sra (3.2-pacmra
KapaHr). Perucrpiapiu Ba myaiisiH OupiaMyu XoTupa TypJjapura yxiad, xoTupa
mpoleccopra TYFpHUIAaH TYFpU YyilHaHraH €Exku Oab3winapu (QU3MK JKUXaTAaH
MPOLIECCOP/IA KOUIAILTaH 6}"/nam/17.

Processor

Main
Memory

_______ Secondary/ E

Tertiary 1

_______ Storage :
Leveld :
Cache :

1

Pacwm. 3.2 XoTtupa uepapxusicu

bynap, npoumuii Xxotupa, Te3KOp Xothpa Ba l-mapaxamu KOII
XoTupanapaup. Ymoly Mabpy3ana, ofaraa Mpoleccop TalulKapucHla >KOMialran
€KM MKKaja XoJIaTAa TMpPOLEcCcOop HYMJa JKOMIAIITUPWITaH Ba IPOLIECCOP
TalIKapucHIa >KOWJAIIraH XOoTHpajap Xakuaa cy3 Oopamu. bynman Ttamkapu
ROM, 2-mapaxamu KOIII Ba Te3xkop xoTupa Kabu OupiamMyu XoTuUpanap Ba
IjlaTtara yJIaHaJWraH, JEKWH TYFpUAaH TYFpPU MpoLeccopra yJaHMauJIura
HMKKHJIaMa#/yaaaMun xotupaiap (macanan: CD-ROM, 1oMIIoK 1uckK, KaTTHK JUCK
Ba JICHTAJIap) XaKuJaru ax00poTyIapHU XaM 3 HUKra OJaau.

bupnamun xotupa omarja XoTHpa TU3UM OCTHCHUHUHT OUp KUCMHU XHCOOIaHHO,
y4Ta KOMIIOHEHTJIAp/IaH Tamkui Tonran(pacM 3.31a KypcaTuiras):

- XO0THpa MUKPOCXCMACH,
- aaApeC MIMHACH,

- MabJIYMOT HIMHACH.

" Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 223
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Data Bus

Data In Data Out

Data Interface

T

Memory IC

I

Address Decoder

Address In Address Bus

Pacm 3.3 bupmamMuu XoTupa TH3UM OCTHCH amlmapar BOCUTACH

YMyMaH oJraHaa, XOTHpa HHTErpaJl cXemMacu y4 OVIMMIaH TallKui
KWJIMHTaH: XOTHpa MAacCUBH, aJpec IemH(paTopd Ba MabIyMOT HHTEpQeEicH.
XoTupa MacCHUBHM aciuja MabIyMOT OWTJIApPUHHM CaKJIOBYM (PU3UK XOTHUPATUD.
[Ipouieccop Ba gactypum XoTHpara OWp YIHOBIM MaccHB cu(aTuga MypoKaatr
KWITaHujaa, xap Oup MaccuB siueiikacu OalTiap KaTOPUMHHM TaIIKWI 3Taad Ba
KaTopJaru OUTJIap COHU Y3rapuiim MyMKHH. Acimma dca, xap Oup siueiikacuma 1
OuT axO0opoTHW cakjail onmamuran (pacm 3.4) sroHa KaTop Ba YCTyHJapra osra
aZjpeciaHraH XoTHpa sYelKamapuJaH TalIKWI TONIaH HUKKU Ya4amiu (UMK
XOTUPAIUD.

XoTupa MKKH YJIUOBIM MAacCHUBU MYMAA Xap OUp 3JEMEHTIap >KOMaulyBu
0/1aT]a, YCTYH Ba KAaTopiiap nmapameTpiiapuiaH TalIKWJl TOIYyBYM, XOTHpPa (UMK
aapecu 1e0 HOMIaHAK®,

8 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 224-225
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Address Bus

As Ay Ag

Address Decoder , Memory Cell
J 1 .

Y Y Y Memory Array e

WIS WAW AW

3state output

O buffers ;7 ;7 ?7 ?7 ?7 ;7 77 }7 ln:z:fl':ce

D Dg Ds Dy Dy D D Do

Pacwm 3.4 ROM xotupacu maccuBu

WNHTerpan cxeMaHUHI KOJTaH acOCHMH KOMIIOHEHTH, ajpec aemudparopu
aJipec MMHACH MabJlyMOTJIapura TasHIaH X0Jia X0THpa MacCUBUAA MabyMOTIap
aJpEeCUHU TOMAU, MAbIIyMOTJIap HHTEepdehcH 3ca MabIyMOTIApPHU Y3aTHUIL YUYH
MabJIyMOTIap IMUHACHHU MabIyMOTJIap OWjiaH TabMUHJIAaian. MabiymoTiap Ba
aJpeciap IIMHACU HHTETpaJl MHUKpPOCXEMa XOTHpa ajpec Aemm@paropuaaH Ba
MabJIyMOT HHTEpQEicHIaH MabIyMOT OJIad Ba y3aTaau. XOTHpa Typura Kapao,
rJjaTara yJaHWIWIIM MYMKWAH OYITaH XOTHpa MHUKPOCXEMAcH TypJd MakeTiapnaa
érkaszmwnand.  XoThpa  MaKeTH  Typjlapy  WMKKA  KaTopiud  TakeTjiap
(dualinlinepackagesDIP), cogma  karopnu  xotupa  MoAyiau  (singlein-
linememorymodulesSIMM), wukku Karopau xotup Moxyiuiapau (dualin-
linememorymodules DIMM) §3 wuuura osagu. DIP mnaketm wuKKM Teckapu
TOMOHJIaH YWMKHO TypaauraHn o€knu(muH) OYnub, kepamuka €KW IJIACTHKA
MeTaaH Taii€paanran(pacm 3.5).
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6 15 14 13 12 11 10 9

Memory IC

12 3 4 5 6 7 8

Pacm 3.5a. DIP xotupacura muco.

OHr' IOKOpM TOFOHAJa, OWpjaMyd Ba HUKKWJIAMYM XOTHUPATApHU HKKH
rypyxra Oyauin MyMKUH: KyBBaTra 0ofjmuK 0yJmaras Ba Oyjra.

3.3 Kuputui/9uKapuul njiaTtacu

Kupurunr/gukapuni(k/4) KOMIOHEHTIIAPU YpHATWITaH TH3UM IUIaTajiapura
yJIaHTaH KHPUTHUII/YHKAPUIT KypUiIMalapura axOOpOTHH >KYHATHII Ba YyJaplaH
axOopornapau KaOyn kuaub osmimra »xaBoOranmup. K/U mmaracu, kuputuiil
KypiwiIMallapyiaH €Takyd I[polieccopra MabIyMOTJIApHU KEATHUPUIL YUYH
mymokamuraaran. K/U mmaracu  etakyu  mporieccop/iaH  axOopoTiaapHu  0iub
YUKAPUII KypUIMacura €TKa3yBuH, YAKUIII KOMIIOHEHTHUIAaH €KU MKKATACHHHU XaM
Bazu(pacuHu Oup naidTtaa OakapyBud KOMIIOHEHTJAH TAIIKWJI  TONIaH
oynanu.(pacm 3.6)

Xap KaHJad 3JIEKTPOMEXAHUK TU3UM, XOX Yy YPHATWJITaH Ba YpHATUJIMAaraH
TH3UM OViaauMmu, €KM aHbaHAaBHM €KW aHbHABUW OyiaMaraH TH3UM OYIaIuMu
VpHaATUITaH TU3UM IUIaTacura ViaaHWUIIM Ba K/4 Kypuimacu cudartuga (aonaust
0JIn0 OOPUIIIN MYMKUH.
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One electrical contact on
opposing pins on both sides.
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Front Back

Separate electrical contact on for
opposing pins on both sides.
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I
1
i EMBEDDED SYSTEM BOARD
I
I

Master Processor

1
I
I
I
1
1
1
1
Controls usage and manipulation of data :
1
I 1
I | T 1
} 5 System components commonly connected via buses !
I I
I * i ]
Data from CPU or input devices stored in M \
memory until a CPU or output device request cmory |
I 1
I I 1
I ! 1
Brings data into the Embedded System Input Output Gets data out of the Embedded System
I B 1
! ‘ I
I H : I
b o o - _______________________________ 1

Pacm 3.6 ®on Heiiman apxuTekTypacura acocIaHTaH KUPUTHUII/YUKAPHUIIT OJI0K-
cxemacu®.

Kuputum/yukapui  OKOpH — Japaxand Typyx  Oynmb,  YuKapuil
KypWIMAJIapU KWYUK T'ypyX OCTHJIApUra, KUPUTHII KypPWIMAJIAPH KUYUK TypyX
OCTHJIapUTa Ba MKKaja KUPUTHIL/UMKAPUILI KypHJIMajiap KUYUK I'ypyX OCTHUJIapura
OYAMHUIIN MyMKUH. YUKapyBUM KypuiMa K/4 IUlaTacuiaH MablyMOTJIapHU KaOyl
Kuaub onud, Kalicuaup MabHOAA MPUHTEpJapra, AUCKiapra €Kd MOHMTOpJapra
€k €ano yuyBun LED umpoksapura, MHCOH KypHIIM Y4yH y3aragu. CHYKOHYA,
KJaBuaTypa €ku  OOLIKapyB MyJATH KaOM  KHUPUTHUII  KypwiMacu  K/4
KOMITIOHEHTJIapura MabllyMOTHH Yy3aTaau. bab3um K/4 KypuiMalapy HKKaja
Bazudanu Oup maitna Oaxkapadu, MacajllaH: TapMOK KypUJIMacH MabIyMOTHHU
UHTEpHETAap Kalynl Kuiaud Ba IKYHATUIIM MYMKUH. KupuTui/uukapuii
KypuJiMacu YpHaTWIraH IUiaTara KiaBuarypa €ku macodaBuil OOIMIKapyB MyJIbTH
Kabu cuMiiM €K CUMCH3 MablIyMOT Y3aTHUII MYXUTH OPKaJIN YJAHUIIA MYyMKUH
¢xu LED uupoknapu kaOu ypHATHITaH MJIATAHUHT Y3HU/1a KOUJamrad Oynaam.

Kuputuim Ba 4YMKapUIIHUHT acocui Ba3zudach KOMIBIOTEPHUHT acOCUM
XUCOONaNl SAPOCUHU ¥3 apo allOKACHHM TabMHUHJIANAND, SHHU TYpPJW HWILTAII
TaMOMMJITra acoCIaHraH MpoIecCop Ba aCOCUI XOTUPAHUHT MablyMoTiap ¢popMaTu
Ba TE3KOp TAIIK{ KUPHUTHIL, y3aTHII, (03ara YUKapHIll, Cakjall Ba axOopoTiapHU
perucrpanusuiail ypracuia.

Kuputum yukapum mnpoueaypaci HYKH HHTepdeiic (KaTTa) TallKu
KypwjiMa Ba MPOLECCOp XOTHpa ajlOKACMHU TabMHUHJIAMAWTaH, TYFPUAAH TYFpU
nepudepuk KypuiaMmaiapra yiaHaguraH TalmKd uHTepdelcaap(KuuuK)ian
TAIIKUJ TOTITaH MOAYJUIap €pllaMu/ia aMajra OIuPUIIaIu.

MabiyMoTiiap perucTpuyia, TallKd KypuiMaiap Te3KOPJIUTrd (QapKuHU
Oaprapad Kuimm Makcaauaa, MOIyJbra Ba YHAAH Yy3aTWUJIQJWTaH MablyMOTIap
Oydepnanagu. MabiymMoTIap pPETUCTPH  PA3PSUIAIUTH  KatTta UHTepdeic

9 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier, pages 311-312
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TOMOHUJAH LIMHA KEHIJIUTW OuiiaH Moc Tymaau, Oy omatna 2,4,8 Oait. Tamku
KypuiaMmanap wuHTepdericu opataa Oaltiu (1mMoOANTHO), IIYHUHT YYyH YHJA
KaJIoKJlau/ounin Tyryniapu maBxyl. TK coHura kapa® mMabiymoTiap perucTpu
Oup HeuTa OYIUIIM MyMKHH.

bomkapyB peructpu wmoaynHu Tamku KypwiMmanap Owiad ¥y3  apo
OyHpyKJIapHU aHUKJIai U (peructpHu Tto3anam, TK nactiadku xonaTv, YKHUIIHU
Oomura KauTum, €3UIIHM OOIIMKA KaWTuin). Xap Oup MOAYJ YUYyH aJipeciail
MyxuTuaa (Oupnamrad €KM TaKCUMJIAHTaH ONepaTHB XOTUPAJU) ajeciap rypyxu
axpartunagu. AJpeciap CeIeKTOp OpKalIM TYFPWIATUTIa TEKIIUpUIaau Ba
Hemmdpatop opkand TETUIUIM TallKd Kypuiama TaHjdaHagu. bomikapys
Kypuiamacu 0apya KypwiMajapHH OOLIKapHIl Ba KOOpAWHAIMsUIAII Bazu(acuHU
Oaxxapasu.

Tamku wuHTEepdeiic TOMOHUIAH KUPUTUIL/YUKAPUIT MOAYIU TY3WUIUIIH
y3ura xocnup, yyHku Oapua Tamku Kypuiamanap y3ura Xoc HPOTOKOJUIAp Ba
uHTepdec Tyrynnapura osra. Kuputuin/dukapuin MOJyJId TapMOK OpKalld
MabIyMOT aJIMAllMHYBHJA XyJa MYyXHM YPUH 3Trajulaiid, TETHLUIM I[OPTJIa
KOHTPOJUIEpYU OpKAJIM HMHTEHCHB Tap3/Ja MabJIyMOTJIap aJIMAIMHYBU amalira
omunpunanu. llyHaan kennd yuKUO KHUPUTHUIL/YMKAPUIIT MOIYJIM (DYHKUMSIIAPUHA
Kyhunaru GyHKIUsIIapHu Oakapain:

*  MabiyMOTIapHU apecian y3aTUI(IIEPEChLIKA);
* AJMalIMHUIIHYA OOIIKAPUII Ba CHHXPOHJIAIL,
*  MabiayMoTiIap aJIMallliHYBH,;
* XaToJauKJIapHU aHUKJIAIL.
3.4 YpHATHITaH TH3UM IIATATAPH ITHHATAPH

OnauHpOK KYpuO VTHITaH KOMIBIOTEp acOoCHil KUCMJIapu Ba OJIOKIApH
ypracugard y3 apo aJMallMHUIN KOWJAPH yJap opacuia 3JIeKTP, MAHTHKHUI Ba
TeXHOJOTHK aJoKalapiiap acoCHaa aMara OIIUPUIIaIH.

by anokanmapuuHr 6up KucMmu, rporeccop anemeHTiapy AMK, YmMPeructp,
Oomrkapuin KucMu, kKuputum/gukapum wmoxyiu Ba KDOHlmap yracuma ¥3apo
QJIOKAHW TabMHUHJIOBYM, MPOLIECCOP WYKUA IMIMHACH (MabJIyMOT IIWHACH, aJpec
IHACH, OOITKAPYB MWHACH) KYPUHHUIIIHIA TAKIAM 3TN,

by mnponeccop kucmiapu Yypracuma OyWpyKJIapHU, OYIMHYBUMIApPHU Ba
OOIIKAPYB CUTHAJIWHU Y3aTyBUM HJICKTP Y3aTyBUUAMD. TEXHOJOTHK KUXATIaH
yiap MpoIeccop KPUCTAUTH(UMIT) WUYKJa sKOMIamrad 0yau0, KUPUTHIL/YAKAPHIIT
MOJYJIM OpPKadu KOMIIBIOTEp KOHCTPYBTHB KOMIIOHEHTIapra (acocuii miara)
yukuira sraaup. Kypcatud yrtunra mmuHamap Kam COHJIM alloKa JIMHUSJIAPU Ba
IOKOPH TaKTJIU YacToTajgapu Owiad gakjianud Typasu.
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AMMO KommbIOTEpJapaa OyHIaH TalIKapy KYNTHHA axOopOT OKUMIIApH:
nepedepuk KypuiMmaiap aJpecd, WUYKH Ba TalllKd OOIIKapyB CUTHAJIM Ba X.K.
MaBXY/I.

VYnap anektp ax0opoT Aapaxxacuaa MpoIeccop Ba aCOCH XOTHpaHHU OOIIKa
KOMITBIOTEP (PYHKIIMOHA KypriManap OwjiaH Oofiamra Xu3mar KujlaJiu.
[Ipouieccop WYKkM IMMHAcCHIaH (QapKId yMyMHil IIMHAJAP KYNPOK Y3YHIIUKTa,
1000puJIaIiral CUTHAJJIAp JAWana3oHd KEHTJIMTH Ba aloKa JWHUSIApU COHHU
KYTITATH OuiaH (apKJIaHaIu.

Iuna — Oy KOMIbIOTEP Typiu OJIOKIapu ¥3 apo ¢oiiananyBYd MabIyMOT
y3aTHII KaHaTuaup. Y ¥3 HaBOaTHaa 1miataaa YUUiIrad KeHT STUIyBYaH Ky CUMIIH
€Kk acocWil IuIaTa pa3bEMIIAPHIAH YUKYBUYM AJIOXUAA CHMIIM  YTKa3WII
nuHMsAnapuaan nooparl?,

Video Processor |

Audio Processor [

I°C Bus 1 v37273

NVM  ja—

Pacwm 3.7 YMyMuil miHa CTPYKTYpacH.
[ITuHa acocuii mapamerpaapu:
e [IlluHa KeHIJIUIU, MabIyMOTJIAp y3aTUIYBYM aApeC JIMHUSIIAPU COHU,

e TakTim yacTrora, ajgoKa KaHAIM OpKaIM ajJoxuaa OuTiap y3aTuul
TE3JINTUHU aHUKJIALT;

* AJMAlIMHYB NPOTOKOJUIApH, KypwiMalap  ypracuga  MablIyMOT
AIIMAIIMHUIIT KOUJIaJapUHA aHUKJIOBYH.

baxapanuran (yHkuuscu Ba makcaaura kKapa® Oapda TypJid KOMIBIOTEP
MIMHAJIAPUHU JIOKAJ Ba TU3UMJIMTA OVIIUII MYMKHH.

10 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 287-288
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Pacwm 3.8 Kynpuknu MPC620 nnaracu.

Jlokan mMHaNap 4YeKJIaHaraH KOMIIbIOTEp KOMIIOHEHTIIApUHU(MapKa3u
NPOLIECCOPHU ACOCHM XOTMpa €KW KOHTPOJUIEp Ba TalllKM Kypuimanap
ajanrtepiapy OusaH) OUPIAIITUPUIL YUYH XU3MaT KUJIaIu.

Tu3uMIIN IUHA TYpJY TE3TUKIArd KUPUTHIL/UUKAPUII KypuiiMaiapu OusiaH
OMPIAIITUPUIIA XU3MAT KUK,

NxTnépuii cranaap MHAHAIAP MABIyMOTJIAp Y3aTUII JUHUACH Ba aJOXHIA
aZpeciap y3aTHlll JUHUSICH, allapariii y3WIHILIAp JIUHUSACH, XOTHpara TYFpuIaH
TVFpU MypO’KaaT KaHAJIM JIMHUACH, XU3MaTyd axOOpOTHU TallyBYM OUTIapHU
y3aTyB4H, 3JIEKTP TAbMUHOT TY3HJIMIIN JUHUSIAPMHY Y3 Huura onaau’?,

Tuzuman muHA THU3UMIKM OJIOK acoCHi Iuiatacuja oitamran Oapua
KOMITBIOTEP KypUJIMaJapUHU DJIEKTP Ba MAHTUKHM OUPJIAIITUPUII yUyH XH3MaT
KUAJIAIH.

1 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 288
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Ha30paT CaBOJJIAPH:

[Ipoueccop Huma?

Kymmumua niporieccopauHr Basudacu?

VpHaTHITaH TH3MMIIAP IUIATANAPH Kaepaa JIOHNXaIalTHpUIaIn?
Acocuii porieccop Mypakkabaurura Kapad Kanaail cun@uapra axpanain’?
Muxkpomnporueccopiap HUMaiapJaH TaIIKWI TONTraH?

JOUMHUN XOTUpPa HUMA Ba YHUHT Bacudacu?

Te3kop xoTupa HUMa Ba yHUHT Ba3zudacu?

Xotupa Qpu3uk aapecu Aed6 HUMara auTuIaan?

. KOIII Ba Te3kop xoTupiapHuHT Gapku?

10 Hera xoiinamrupuiras npoueccopiaapiad ¢oiaiaHamus?

11. lluna Hama?

12. Kuputui 4ukapuii miatacu Huma?

13. Kynpuknu MPC620 matacuau TymyHTHpUO 6eprHr?

14. Ymymuii mmHa CTPYKTypacu TyIIyHTUPHO OepuHT?

15. [lluHa KEHTJIUTH TYIIyHTUPUO OepuHr?

©CoNoa~LNE

AnaduéTiap Ba HHTEPHeT calTJap:

1. Embedded Systems Architecture. A Comprehensive Guide for Engineers
and Programmers, by Tammy Noergaard, Elsevier 2012, pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems
Foundations of Cyber-Physical Systems, 2nd Edition, 2011

3. Abraham Silberschatz, Peter B. Galvin, and Greg Gagne, Operating System

Concepts with Java, eighth-edition, John Wiley & Sons, Inc. 2013

. https://en.wikibooks.org/wiki/Embedded Systems

. https://ru.wikipedia.org/wiki/BcTpanBaemas _cucrema

. http://www.linuxjournal.com/

. http://www.embedded.com/
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4- MaB3y: YPHATWITaH TU3UMJIAP JACTYPHUil TABMHHOTH.

Pexa:

4.1. YpHatunrad TU3UMIIAp AACTYpUd TabMHHOTUTa KyHwiran Tamnabiap Ba
XyCyCHUSTIapH.

4.2. YpHaTuiraH ornepanuoH TU3umiap.
4.3. lacTtypuii TAabMUHOT ypTa KaTjJaMHu.

Tasanu wubopanap: xommymamop, KOHMpOLLEp, XOmupa, HNPOMOKOI,
npoyeccop, unmezpamop, oucmpuoymus, penozumapui, MOM, ORBs, OSl, JVM,
Java solutions, Microsoft. NET, Compact Framework, CORBA, IMK, PLC
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4.1.YpHaTHITraH TH3MMJIAP JACTYPHii TABMHHOTHIA KYiiMIraH Tanaéaap sa
XyCyCHUAITJIAPH.
Widget
VpHaTwiran TU3MMIAp JacTypuil TAbMHHOTH Mypakka® ypHATHITaH
tmsumiapan(MYT) Ba Maxcyc acG00MHK BOCHTAIAPMHH KYJUIAIIIAd MyXHM POJb
VUAHAWIN. ?pHaTHnraH TU3UMJIAPHU JIOMKXaJaIaa JacTypHi jJoiuxara Ba OyHai
JToMrxanapHu OOIIKAPHUI XyCYCUSITIAPUTa MaxCycC YbTUOOp OEpHIIl Kepak.

Tabpudgaap

JlacTypuii TabMHHOT—-TH3MMHHM KabTHUH MaxkamiaHMmarad (SOft - romIok)
aMMO Y3TapTUPHUII MYMKHUH OYJTraH KHCMH.SI]BFapTHpHHMaﬁIIHFaH tuzumiaap (hard-
KATTUK), MacajaH, VY3 TapkuOuja JacTypuii TabMUHOTIa 0dra TapMOKJIU
KOMMYTaTOp, anmnapaT TAbMUHOT Je0 XucoOIaHaIu.

Pean Bakrtmarm onepamuon tm3uMm (PBOT) -0y ypHartwiran TH3UMHU
pecypcllapiHH aKpaTUIL Ba TAKCUMJIAII BOCUTACH.

HactypnanyBun Mantukuii koHtposuiep (MK, PLC) - mpodeccronan
JACTYpJIOBUM 3Mac Oajdku CYHITH (oijgalaHyBUM TOMOHHAAH JacTypJlaHOBYU
koutposiep. JMK opmarma QoiimananyBuM Y3 KypuId MYMKHH OViran
MOAYJIIAP-KOHCTPYKTOpJIap HUFUMHU KypuHumuaa uukapuiagu. Opatna JIMK
TapKUOUTa MPOILIECCOPSI MOAYJb Ba OUp HEUa KUPUTUII-YUKAPUIIN MOJYyJUIapu
KHPAJIH.

MYT pacrypuii TabMUHOTHHHU XYCYCUATJIAPHU

VYpHatwiraH THU3MMIAPHA  JACTYpUA  TabMUHOTHM  XyCyCHATIApura
KyWuaaruwjiap KUpUTWIAIN:

e PeanBakxr;

e MImoHYIMINK;

* XaB(cH3IuK,

* AnmapatiapHu KH9HK pecypceiapu (XOTHpa, TE3KOPIIUK, dJIeKTpMaHOaa);
e HMmra conuuiHu orup mapouTiIapu.

YpHaTuIran TU3UMIIAPHU TacTypUid TAbMUHOTH KyWHIaru ycyjuiapu OujiaH
KypUJaau:

* Maxcyc macana yuyH (maxcycnamiran JT);

e PBOT acocuna;

* VYmymuit OT acocuna,;
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e JIMKHu BupTyan MammHacu acocuaa.
Pean BaKkTAaru onepaumoH TU3UMJIApPH

Pean BakThmaru omepanuoH TH3MMIIAp JIOMUXalallja Mypakkald YpHaTuira
TU3UMJIAPHU JTACTYPUA TABMHUHOTUHH TaJOWKHUIA TOUMHUN XOCHJI KWIyBUd OYiIrO
konaaunap. by sca PBOTHu mypakka® ypHaTuiran TU3UMIIapia KYJUTAHWIJIWAIIN
Kyluaarunapau 6epagu’?:

- Amanuii kapaéHjiap opacujiard = pecypcllapHd  Takcumiam  Ba Oy
xKapa€HIapHu TY3HIII BOCUTAJIApU oyu6 KOJaau;
- ¢oiganuunuiad Typagurad co3jJaHradH (MUHMMal XaTojlap COHJIM)
JNaCTypHUM KO

- PBOT onmarna nxoOuii Ba canOuii XyCycHsITIIapu OYITaH apXUTEKTYypa;

- Kenr Homenknarypanu (Typaud KOHTpoJuiepiap, nepudepust KypuiMaiapu)
anmnapat BocuTajap OWiaH aloKa YpHATHUII BOCUTACH.

Typnu npoueccopiap Ba KOHTPOJUIEPJAPUHU AJIMAIIyB HPOTOKOJUIAPUHU
KYIUIMTUHU MycCTakui Kyutamn MYT spaTyBuu, KYIIUWIMK KOMIIQHUSUIAD YYYH
uxTuconui origacus 6ynmub Komamu..

MVT TapkuOuaa gactypuit TabMuHOT nunaa PBOTnapuu kymiam acocuit
cababnapu Oy:

e Tal€p, WINOHYIM Ba OJAUHAAH aWTUO OepuiayBuM IJIATHOPMAHU
(olianvHuII Kepakiaury (yHU (uKauusiani, cCTaHgapTiall, MOAYUIMKHUA Ty3yBUYH
Ba KYJu1a0 KyBBAaTJIOBYM JAACTYPHH KYTUIMKIAH aXXpaTUIN);

* amaiui kapa€HJIapHU Mapajulies] UIUIAIINHNA TAbMUHIIAII KEPaKIUTH;
* Kapa€HJIapHU OMP-OMpPUIaH XUMOSI KWJIHIITHA TabMUHJIAII;

e XHucOOJam TapMOFWHHU Tepudepus KypuiIMaJIapuHu Tau€p apaiBepiapu
OWJIaH TabMUHJIALI .

JacTypjiaHyBYM MAHTHUKHH KOHTPOJLIepJiap

JlacTypinanyBuM MAaHTHUKHM KOHTPOJUIED JIOTHYECKMM KOHTPOJUIEP peall
BakTaa PBOTcu3 wunutammban tasmunnaiad. JMK nactypnapu ypHatwiran
TU3UMIIAD YYyH OJAMH TUJIapAa €3WIraH Ba OJAMKA KOMIIMIIATOPJIAp KyJulaml
épaamuaa OaxkapuiaaauraH JacTypiapAaH MIIOHWIMPOK. Mapkasuii mpoieccop,
YHUHI perucTpiapu Ba OyHpykiap Tu3uMU (oiianaHyBUd Y4yH OSpUIIUO
Oynmaiinuran OYynmub Komaau.

JAMK acocuaa Tu3MMIapHU KKK aCOCUM BAPUAHTIIAP MYMKHH.

12 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 383
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bupununcuga JIMKna nmaccuB (¥3uHM anoxuja MpoLEccopu OYiiMara)
KAPUTHUII-YUKAPULI ~ MOAYJUIAPUHM  YpHATHII ~ MyMKUH OynraH  Maxcyc
KEHraWTUpUII pazbemiiap Ky3da TyTWiIrad. byHaail BapuaHT Karra XucoOiall
KyBBaT XaKMUHU Ba KUPUII-YMKHUIUIAPHU OWp >KOia »kamiaml Kepak Oynaranna

ad3aTMKPOKIUP.

KoHTpOnnepHaa ceTe

e L

MK | VO | /O K | VO | 1/O
vy v
[ OO beKT ynpaeneHus ]

Pacwm 4.1. [lluna opkanu yjiaHaaurad keHrantupuiaui moaysumm JIMK.

Nxxknaun Bapuantna/[MKna y3 uukunuiapy ymMmymaH WYK €KW YJIAPHUHT
COHU MUKJOpJIaHraH. Kupu-umkKuILIapHu KyIIMMYa COHU MaxCyC CaHOAT TapMOK
OpKQJIM KUPHUTHII-YUKAPUI MOJYJJIApUHHM yJaml OwjaH TabMHUHJIAHAIU. by
BapuaHT OOMIKAPYB TU3UMHUHU MACIITAOWHU ATUITyBYAHJIUT OWUJIaH Y3rapTUpPHII Ba
unutad YuKapyBYMIIapra €uril HyJIIapuHA TaHJIAIl HMKOHUHU Oepaju.

</I KonTponnepHana ceTe I\\\
&N jli ac i@ j@ ﬁi I///
nnK IO 11O 11O 1o |
b b e 2
l OO beKT ynpasneHus j

Pacm 4.2. Tapmokiu keHratupunum Moy JIMK.
JIMK oacmypraw xycycuamunapu

Onatna JIMK canoar xoHTposuiepu cudatuga kymwianwiand. JIMKna
nactypiam Mmaxcyc [EC1131-3, IEC61131-3, IEC-61499 Ba 6. mactypnam
TWUtapu  €paamunaa  onub  Oopunagu. Yimap THU3UMIM  JAAacTypJIaHHIIHU
JACTYPJIOBUMJIAH aXpaTaJu Ba UIUIAIIHYA OaJlaH/l UIIIOHYWINIIUKIAa SPUILIUIITA OJTHO
KeJaau.

JIMKnu maoobux smuu
JAMKHUN nKKH BapuaHTH MaBxKy[l .

1. SoftPLC
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Annapat 0a3za cudaruaa oaauil caHoat komneloTep onuHaau Ba PBOT €xu
uHaycTpuan wioBanap yuyyH DOS Ounan tabmunnanaau (Intel mponeccopu
0azacugaru kommbeloTepiap yuyH). Illy caHoaT koMmbloTepjla Maxcyc AacTyp
uiira Tymypuiaaan—oup €ku Oup Heya xucoOnam moaeiapuau unuiatysun JIMK
Buptyan mamuHacu. Harmxana SoftPLC HomitaHyBUM 3TruiTyBYaH BapuUaHT Maijo
oynagu. Cyuru doiinananyByu AacTypuidl TabMUHOTHH XapaKTEPUCTUKATAPUHU
KeHI uYerapaja y3rapTHpUIl MyMKUH. by BapMaHTHM KaMYWINTA THU3UM
KOMIOHEHTJIapUHU OanaHa HapXJapH.

Maxcycnamrupuirad JIMK

By epna anmapar 6aza cudatuga ogauil caHoaT KOMIIBIOTEP dMac Oayiku
MAaXCYCIIAIITUPUIITAH KOHTPOJUIEP KyJUlaHwiaau. bapua kepakiau gactypwuil
tabMuHOT 3aBojda JAXK na ypuatumamu. Ommuit JIMK ¢olinananyBun ydyH
énunran  SoftPLC cudarupa tapbuxk stum mymkuH €xku JMK  gactypnam
TWUTApUJa KYJUTAaHWIAIUTaH XUCOOJall MOJACIUIApUHM anmapar KyJUTaHaJIuraH
Maxcyc XucoOJamn MalluHaJeK.

Maxcycnamruprirad JIMK 6azacugaru TH3UMHA a(3ajIury — KUYUK HapX,
KYJlalmn — OCOHJIMTM  Ba  OajaHJ  MINOHWIMJIMTK.  MaxcyciaamTupuirad
KOHTPOJUIEpHM  anmapaT KUCMUHM  KEHTralTupa OJMacilurd Ba  OXUPTU
¢doiigarianyBUYM TOMOHU/IAaH TU3UMIIM JIACTypJlalira Y3rapTUpUIl KUPUTUILT MyMKHH
AMACIIUTH KaMYWIAKIapy 0YInu0 Korau.

JIMK yuxnu éa Kyananuw coxanrapu

JAMK wunutam acocuia 1acTypHU HUKIMK Oa)KapUIUIIM ETaau.

MenonHeHme

. ANrMopHTMOE
=

(8

Pacm 4.3. IMK nukin.

[{ukn OolaHUIIKUIA KUPUTUII-UUKAPUII Oaxapuiaau. TapMokgaru Typiau
KypriMajiap opacujia aJMailyB amaira OIlaju, JaTdyuKIapaad axOopoT OJIMHAIN
Ba OaxapyBuu Kypuiamanapra uukapwiaau. Illyagan ke Oomkapwuii
anropuTMIIapu Oa)kapwiiagu Ba OWp HeEYa BaKTIAaH KEHWH NHUKI KaWTapuiIaIu.
ByHpmail ycynHU XyCyCUSATH-KUPUTHII-UUKAPUII KypPHJIMAIApU Opachaa ajMallyB
aHUK BakT opacujga Oaxapunaau. by EHIOIIYBHM KaMUMJIMTH- MapKa3ui
MPOIIECCOPHH TYXTab Typwin BakTH KaTtanurd. JIMKHu mmkmu moumwuii Oynuim
YUYH KUPUTHUII-YUKAPUIII CyMMap BaKTH Ba OOIIKAPHUIN aJTOPUTMHHHU OarkapuIll
BaKTH IUKJI J1aBpuaad kam Oyiaumm kepak. JIMK aBromaTnka mMacamaliapuHU KEHT
nuanazonura mocnamrad. JIMK canoar perynaropiapu Ba MpUBOJIapU OHIIaH
Oupra Kynimia oJaJurad KUpUTUII-YAKAPHII KypUIMaJIapuTa 3ra Ba ITYHUHT YIyH
AJIEKTPOTEXHUK JIoHUXajamHu Tanad kuamanaunap. JIMKuu typim macanaiapHu
€UUIlra OCOH co3jaml MyMKHH. OMMaBul KYJUITAHWJIYBYM TH3AMIIApAa Maxcyc
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OOIIKapyBYM TU3UMIIAPHU MIUIaTUII ad3an Oynaau 4yHKHA d3JeMEeHT Oa3acuHu
ONTUMAJIMHU TaHJIAIIra OJu0 Keau.

4.2 YpHATHITaH ONepanioH TH3NMJIAP.

3amoHaBuil oneparod TU3UMAAPUHUHT(OT) Typau KOMIOHEHTIapu Kyl
XKoinapna Ba Oup Oupura OOFIMK OYyIMaraH Xxojja WIiad 4yukapuiasnth. by
Hapca Lunix sigpocu acocunaru OTna skkon kypunwiaau. bynnan énpomrys OT
Oapua Tabakayiapa CTaHAAPTIAMTHPUII KUPUTHIIUINK YuyH naiigo 6ymmu. UNIX
KOMITOHEHT apxuTekTypacu €paamuna Linux Ba FreeBSD spkun nactypnapnan
Ty3WITaH TYIUK (QYyHKIIMOHAJ CEpBEp Ba CTOJUIM TU3UMIIAP Maio Oymuimmra oaud
KeJIau. AMMO TU3UMHHM KOMIIOHEHTJIM MOJEIW SHTU CABOJUIAPHHU XaJl KWJIWILHU
tanad Kwiaau. Typau gactypiiap opacuja TU3UMIA OOFJIaHUIIUIAP Maio Oynaau
Ba JACTypHM KHYHMK Vy3rapuwjiuiid XaMm YyHra Oofjuk Oynran Oapua
KOMITOHEHTJIAQPHU STHTWJIAIIHY Tajad KUWIUIM MyMKUH. KOMIIOHEHT TH3MMUaru
JaCTypuil TabMUHOTHHM OOIIKApWII Macajacura OupuHYM HaBOaTga TH3UM
OupyuuruHu caktam kupaau. Jactypuit TabmuHoTHH ([{T) Ty3uin Ba Kysutamr
KyWuaard pojuiapHyd OVIUIINHY Tanad KUIaau:

- unuiab YuKapyBUH;

- TU3UMJIMAAMHUHUCTPATODP;

- ¢doitnananyBun.

3aMOHAaBUHM HSPKUH TapKaJIWIl MOJENHAA sHa OUp poJulap TYpyXd Mauzo

Oynmu - aucTpuOyTHBIap HIUIA0 YMKApyBUMJIap. YIap Typid MYCTaKHII
KOMITOHEHTJIApHU SITOHA Ba (QoiffanaHuimra Ta€p euumiapra OUpIAITUPYBYU
UHTErparopiap (QyHkuussiapuaun Oaxapanunap. JuctpuOyrusmap unuiad
yukapyBuminap Lunix OTga keHr axamusdarra sra Oynawiap. JlactypHu Ty3umi,
YpHATHII Ba KYJJTAaHUII *kapa€HHU1a acocuil posuiap Ba Oornanunuiap 4.4 pacmua
KEJITUPHUIITaH.
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nporpamma, nony"'EHTauMﬂ
LOKYMEHTAUWSA b‘?DEaTe;m

yCTaHOBKa,
HacTpoWKa
obpaTHasa
CBA3bL
pazpaboTynk | e aoMWHWNCTPATOP |[+—— [ofib30BaTelb
™, e obpaTtHas
1]
AporpamMmat | 4 CeRsk v
‘il : Il naKETJ f’ff‘
.:PGPETH&F' LA } nononuTentHas ey
v, CBA3L / OOKyMEHTaLuA |
N e paspaboTymk L YHEHTERI - o

%

% OMCTpuBYTHBE  |a-----==-=-=""""2"

~ obpaTHas "

H"‘*--h_______“ CBA3L ____wm=="""
Pacwm 4.4 JlacTypHu Ty3uIll Ba KYJIJIAHWII KAPAEHUAATH ACOCUIl poJLiap

JacTypuit TABMUHOTHH TAPKAJIUII KYPUHHILIAPH
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JlacTypHU TapKaTWJIMIIHU 3HT OJOUM yCysiu - Oy AacTypHM WIUIATHUILTA
Kepak Oymamuran Oaxapunamurad Qaitn Ba KyTyOXoHa MWuUFUMIaApUHU V3
TapkuOura KapuTaguran ¢aium apxuB. AMMO JacTypllapHU  MKKUJIUK
KYPUHUIIJIAa TApKATWIIMIIK alpuM MyaMmmoJiapra 3ra. baxapunaauran daimiap
Typiau apxutekrypa Ba OTnap yuyn ¢apkinanagu. UNIX onepanuoH THU3MMHU
KYYUpIIIauTad TH3UM cudaTuia Ty3ujraH.

JuctpubyTtusnap unuiad YMKapyBUWJIAp  AAcTypuil  TabMUHOTHHU
yHU(pUKanusIam OwiaH HIyFyJUIaHTaHiuap. Yiap €paaMuia aJIMHUHUCTpaTopiap
Ba sKyHuil QoiigananyBunnap JTHM unuiad 4YMKUIAAH 0301 3THIAguiIap,
(yHKIIMOHAT KOMIIOHEHTJIapAa wuuamaguiap. Typau Ttusumiapaa OyHzaail
KOMIIOHEHTJIap mnakernap ne6 HomnaHaawinap. [laker — npactyp €ku mactypiap
Wurumura sra maxcyc ¢aimmm apxuB. UNIX omepannoH THU3UMHHH Ty3yBYd
nactypiap wurumu BSD-Ttusumiapua OonuiaHFuy MaTHIApIaH naigo Oynrad Ba
MOPT TYLIYHYACH KHUPUTHIITaH. Internet puBOXJIaHWIIM OWJaH MAKETIIN
TU3UMIIApIa TTAKeTIap CaKJIOBUMIapy (pero3uTapuiiyiap) maiio 6yiam.

Naxker

HassaHune ‘

Bepcua ‘

ABTOpBI, ONUCaHue ‘

T

BUHapHble AN MCXOAHLIE haibl ‘

| 3aBUCMMOCTH ‘

YCTaHOBOYHbIE CKPUNTbI ‘

Pacm. 4.5 TlakeTHn acocuil TAIIKWI 3TYBYMJIAPH

- Typnu puctpuOyTtuBiap OuiaH OOFJIaHTaH KEHr TapKajlraH Iakerap
dopmatiapn MaBxya. Xap Oup ¢opmatna KyHumard —MaHTUKHNA
Ty3yBUMIapu O0p;

- HOMJIQHUII —TTaKeTTa MyCTaXxKaMJIaHTaH JacTyp HOMU EKU (DYyHKIHS;

- BepcHs — Ty3yBUMJIap TOMOHUJAH KyHUJITaH AacTyp HaKJIH;

- OoryaHunuiap — OepwiraH MakeTHU YPHATHUII Ba UIUIATUINTA KEpaK Oyiran
BEPCUSIIN [TAKETIIAp PYUXATH;

- myamudiap — nactypau myamudu €ku Mmyawtudiaap HOMH Ba OOFJIaHUIIT
ax0opoTiapu, JTOWUXaHU yii OCTHHU MaH3WIIH,

- TacBHp — MakeT XaKuaa KUCKa axOopoT; -WYMJaru Hapca — Makerjap
UKKUJTUK &k OonuTaHFUY MaTHJIH OymuIm MYMKHH.
Xo3upru malTaa KeHr TapKairaH aucTpuOytuBiap Linux — Debian Ba
RedHat nkkuiank nakeTim TU3UMIiap TUIIMK MUCOJIU OYnub Konaaunap . by
dopmaTiiap Oomka auCcTprOyTHBIApAa Ky uiaHwiammiap - Mandriva, ALT
Linux, Ubuntu Ba X.K...
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Window Ba Lunix onepanyod TH3MMJIAPHHUHI COJTHIITHPMA TAXJINJIH

Windows 7 326ut pa3psiiu LunixOmnepannoHTU3UMTaXIIMIINKYHH 12

o KCIITHUPHUIITaH.
OﬂepaHI/IOH THU3UM TaXJIWINW KyHuaa
KCIITUPUIITAH.
Jarpywxalin XnnHnAnnAR sarykua LN
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AocrynHo 782 Mpouecoos 76
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MavsTb Aaps (ML)

Buirpyasman 199

| lmmmir pyoemmman nl | MoHKTOD DECYDTOB: .

Windows Enterprise R2 Thin Windows Enterprise R2Domen server
client server 64 Our paspsmm 64 OUT pa3psAJId OMEPANMOH TU3UMHHU
onepanvodH TU3MMHU TaxXJIMJIA Kyﬁpma TaxXJINJIN Kyﬁnz[a KCJITHPHJITaH.
KCIITUPUIITAH.
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HeBbIrpyasmas 8l MoHHTap pecypeos. . | | Heesirpysastian o1 | HoHAToR pecypoce. .. I
s 7 320ut paspsaaun Omeparpon Lunix onepanuoH TU3UMIA
tuzumaa [lpoueccopra Tymaérran IIpomeccopra TymaérraH HOKJIAHUII
FOKJIAHHUIII TaXJIMIN KyWMuja TaxJuiu Kyruuja KeITHPUIITaH.
KCJITHUPUIITaH.
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Lunix OnepanuoH TH3UM]1a TAPMOK TaXJIMIU KyWHa KeITHPUIITaH.
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Windows Enterprise R2 Thin client Windows Enterprise R2Domen server
server 64 OWUT paspsaIu omnepanuoH 64 OUT pa3psliu ONepaluoH TU3UM/IA
TU3UM/IA TAPMOK TaxJIWJIM KyWujaruaa TapMOKHU

KCJITHUPUIITaH.
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4.3 JacTypuii TABMHHOT YPTa KaTJIaMH

Kymunnuk manbanapna, ypra kamiam OT HuHr acocu y3aru, Kypuiama
ApaiiBepiapu €KM amMaldid JNacTypuil TabMHHOT NAacTypuil THU3UMHU cudaTHaa
oepwnmaiimu. bav3m OT ypra xkarnmam (BocuTaun Kariam)HuHr OTra
MHTErpALMSICUHU Oa)kapaai.

Kuckaua BocuTauu KarjiaM TU3MMM OfaTAa Kypuima japaiBepiapu EKu
OTuaunr ¥y3aru Ba 6ab3an OTHu y3uHM KamMpaO® OJIMIIHM aMaira OIIUPYBYH
TU3MMJIN TacTypaup .

AmManuii napaxa AmManuii napaxa
Amanuii napaxa
Tu3uMIUIACTYpUATABMUHOT TusumiuaactypuiTabMu TusumnuaacTypuiTabMuH
Japaxacu HOT/JAapakacH oTIapakacu
Bocwurakariam oT Bocurakatiam
Bocuraunkatiam
OnepaTCHOHTU3UM .
Kypunmanpaiisepiap
KypuimanpaiiBepiap Kypunmanpaiisepiap
AnnapaT AnnapaT ArmapaT
TABMUHOTAPAKACH TabMHUHOTAAPaKaCH TabMHUHOTAApaXKacu

Pacm 4.6 Amanea owupysuu muszum mooenu uuuoaz ugOCUMayy Kamiam

13 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 445
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Vpra karmamm macTypuii TabBMHUHOT Oynm6, oJaTiaa JacTypuii TABMUHOT Ba
AIpO €KUM KyPWIMAHHMHI JACTypuUll TAbMUHOT JpaiBeprapy ypTacuaard BOCUTa4d
XMco6maHaay. YpTa KaTaaMy IIyHHHTIEK TypIIH JacTypUil TABMUHOTIAPTA XH3MAT
KypcaTyB4M Ba BOCUTAYM JACTYPHUH TAbBMUHOTIHP.

XycycaH ypra KaTlaMi MaBXyM Japaxka OyiuO, omaTaa WYKH KypriiMaliap
OWIaH MKKM Ba YHJAH OPTUK JacTypjapla MOCJallyBYaHJIUK, XaB()CHU3IHK,
KyJaluK, OOFIMKIWK, Kyn €KjJaMa ajoka Ba  JacTypiiap ypracuia MOCIHK
MEXaHM3UMHM TabMUHIAMmM. VYpTa KaTnaMuHd (QOHJANaHUIIHMHT —acOCHii
ap3aymukiapuaad Oupu y  gactyp HHQPACTPyKTypacHHH MapKazJallTHPHIL
OpKaJIi WJIOBAJIap MypaKKaOIUTHHU KaMauTUPHIIT UMKOHUHU Oepaau. Jlekun ypra
KATJIAMUHU THU3UMra >KOpUM KWIMILIA, FOKOpUAArwiapra KaTrTa TabCUp Kypcara
ojlaiuran Kymwmmua kuputuiaau. Kuckaua, ypra kaTtinamu Oapua napaxaniapja
WYKH TU3UMIa TabCUP KypCaTaJiu.

Bocura napaxkacu sneMeHTIapUHUHT OMp Heda Typiiapu MaBxy 0yimo y ¥3
namra Xa6ap Mynanrtupunran Ypra xatnamu (MOM), O6bext Cypos Bocuracu
(ORBs), Macodasuii uyakupyB npotcenypanap (RPCs), mabaymorinap 0azacu
MabJIyMOT/Iap Oa3zacuaad GoWJaTaHUII Ba TAPMOK IMPOTOKOJUIAPH FOKOPY KypHIIMa
npariBep aapaxacu Ba OCH MoAenMHUHT KyWH MOFOHACU KUPAIU.

AMMO, ¥ypTa KaTJaMUHHHT KYII TypJapy OJaTija acoCUi 2 KaTerOpUSHUHT
oupu cudarnna TacHupIanau:

1. Acocuii-makcana, ynap, ojaria, Typiud KypujiMajiapja amMalira OIIMPUJITaHIa
MabHOTa dra OViaaW, MacajlaH, TapMOK HPOTOKOJIApH IOKOPH KypuiMa
npaiiBep napaxacu Ba OS] MOJETUHUHT KyiM TTOFOHACH, (alil TU3UMU EKU OUp
Heya BUpTYyan anmnapatiap JVM kabwu.

2. Y3ura xoc 6030p, yJap WYKA TU3UMHHHT MyaisH OWJlacuTa TabIyKIH OYaau.
Macanan, pakamiu T VEkuJVM .

Acocuii-makcan €xku y3ura xoc 0030pMHM, BOCHUTa 3JIEMEHTH KylluM4a
Xxycycusatd Ownan TaBcuranagu. Komnanuss TOMOHMIAH JacTypHH Kyiuial-
KyBBaTJIaHUINM, JTUICH3UsJIAI Ba YHU Oomkanapra ¢GoiJalaHuIlIra pyxcaTu SHT
MYXUM TOMOHHJIUD.

Mypakka® MYKH TH3UM OJaTAa OMpAaH OPTHK YpTa KaTjiaaMm AJIEMEHTHUTIa 3ra
Oynmanu, dYyHku Oapua OenrujaHraH Tajabjgapra »sra JacTypHH KYyJuia0-
KYyBBAaTJIOBUH STOHA TEXHOJOTUSHUA TOTHII MYIIKYJIUD.

Ymby xonataa, siroHa ypTa KaTjaMu 3JeMeHTJIapu Oup Oupiapu OuiaH
Mocinurura Kapa® Ttanna® onuHanM, cababu KEWMHWIMK WHTerpamusiaa
KUANHYWINKIAPHU OJITUHU OJIMILIUP.

bab3u xommapaa, ypra KatiaMu 3JIEMTIAPUHUHT OWpJaIiral ypTa KaTiamu
MakKeTJIapu THXKOpaTAa MaBxya OynuO, uuku Th3uMmaa QoiinanaHuiand. Yniapra,
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Java solutions, Microsoft. NET Compact Framework Ba CORBA napau Muco
KEJITHPUII MyMKHUH 4,

YpHaTHITraH TU3UM/IA WJI0BAJIAP

Nuykn TH3UMIAa OXUPrM JacTypuil TabMUHOT Oy wioea oacmypuil
mavmunomuIAp Kyhinjaa pacmaa TacBupiaHranuzek, AC mactypuil TabMUHOT
TU3MMH TOMHUJAH IOPUTWIAJAWIraH Ba yHra OOFIMK JacTypuid TabMHHOT
KATJIAMMHHHT 3HT I0KOPUCHIA Typaan=>.

NioBa nactypuii TabMUHOT

Bbpaysep TamaOra oun BUgEO

Web 6poB3up Hapurarus E - mail

Kypunma napaxacu

JlacTtypuii TabMUHOT TapKUOWN WIIOBA JapakaCMHM KaHAall Typaard UYKd
TU3UMJIUTUHN AQHUKJIAWIM YyHKA HWYKH TU3UMHUHT SHT IOKOpPH (DyHKIIHOHAI
Japaxkajard MakcaJHU Oeinrwiaiiii Ba KypUJIMaHUHT aJUMUHHUCTPATOPHU
Oaxkapau.

Nuku crangaptiapra yxiad, WUk wioBaiap y3ura xoc 6030p (pakamianTB)
€ku acocwii Makcan (Owp Hewa KypwiMmanap kKabm seHU Opoysep)ra Kypa
OYJIUHUIIN MYMKHH.

Ha3zopar caBoJsiapu:

Hactypuii TabMHUHOT HUMaA?

Pean BakTnaru oneparuon ti3um (PBOT) Huma?

HactypnanyBun manTukuid koutposuiep (MK, PLC) numa?

VpHATUIraH TH3UMIAPHH JACTYPHH TABMUHOTH XyCYCHSTIAPUTa HAMAIAP

KUPUTHIIAINA?

5. VpHaTMIraH TH3MMIAPHH JACTYpHil TABMUHOTH KaHAail yCyJUlapu OWIaH
Kypunaau?

6. JMKwuu Heura BapuanTu MaBxyn1?

Maxcycnamrrupunran [IMK auma?

8. Maxcycnamrupunran JIMK 6a3zacunaru Tuzuman ad3amimra HuMazaa?

Hwnh e

~

14 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 445-446

15 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 447
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9. VpHATWITaH OIepallOH TH3MMJIAPHUHT aCOCHIl XyCyCHATIAPH Ba
KYWriran tanadmuap?

10. Window Ba Lunix onepanvoH TU3UMIIAPHUHT COJIMIITHPMA TAXJIAIIN?

11. JIucTtpuOyTHUB JaeraHaa HUMJIAPHH TylTyHAcu3?

12. UnoBa gactypuii TabMUHOT HUMA?

13. OSI MoaeauHUHT TOFOHAJIApUHU caHa® OepuHT?

14. Jlactypwuii TabmuHOTHH (JIT) Ty3uin Ba Kyiuiain KaHgai pojiapHU
OYuIIHY Tasald Kuiaau?

15. VpHatuiaran TM3MM/Ia HIOBAIAp CXEMACHHH TYLIYHTHPHO GepuHI?

AnaOuéTiiap Ba MHTEPHET caiiTiIapu:

1. Embedded Systems Architecture. A Comprehensive Guide for Engineers
and Programmers, by Tammy Noergaard, Elsevier 2012, pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems
Foundations of Cyber-Physical Systems, 2nd Edition, 2011

3. Abraham Silberschatz, Peter B. Galvin, and Greg Gagne, Operating System

Concepts with Java, eighth-edition, John Wiley & Sons, Inc. 2013

https://en.wikibooks.org/wiki/Embedded_Systems

https://ru.wikipedia.org/wiki/BcTpanBaemas _cucrema

http://www.linuxjournal.com/

http://www.embedded.com/

No ok

5-Mabpy3a. Pean-BakT TH3MMU, YHUHT aCOCHII TAMOMMWILIIAPH.
PoGoroTrexnnka. CumyJisinusi Ba MoJAe/UIAIITHPHII. AJNIMTHB
TexHoJsorusjiapu. 3D-npunrtep. 4D-npuntep konuenuuscu. QR-kox (2 coar)

Pexa:
5.1. Pean-BakT TU3UMH, YHUHT aCOCU TaMONMILIApH.
5.2. PoGoToTexHuka acociapu.
5.3. Cumynsinus Ba MOJCUIAIUTUPHUIL. AJAUTUB TeXHoJorusmapu. 3D-

npuHTEp. 4D-IpUHTEP KOHUEIIUACH.
5.4. QR-kon

Tassnu wubopanap: Pear-eakm muzumu, pobomomexHuka, aoOUMus
mexuonoausinapu, 3D-npuumep, 4D-npunmep, QR-x00.

5.1. Real-BakT TH3MMH, YHUHT ACOCU TAMOHMLIIApPH.

Pean-BakTt tuzumu (CPB) - tamku myxutna cogup OynaauraH BoKeajapra
*aBoO Oepumu €xku Tanad KWIMHTaH BakKT Huuja aTpod-MyXHTIra TabCHUP
Kypcatuim kepak 0ynrad TuzuM. Oxkcdopa nnarimsda myratu CPB xakuma Hatmxka
OJIMIII YYyH BaKT Kepak Oynran Tu3zuMm cudaruga airaaud. bomkaya Kuinb
aiitragma, arpod-MyXWT OWIaH JOMMHA Ba V3 BaKTHAa Y3apo TabCHPHU
TabMUHJIAII YYyH TU3UM TOMOHHJIaH MabJIyMOTJIApHU KalTa WIUIall MabiyM OUp
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BaKT Opalufuja OaKapuWJIUIIN KepaK, TAOMUNKH, MOHHTOPHUHT TH3UMH Ba Y
OolKapaaurad aTpod-MyXUTHUHT BaKT YIYOBU MOC KEJTUIIH KEpak.

Pean-Bakr jaeranga Qakar XoAuCaJapHUHT HUCOMM KETMa-KeTIUTW OujiaH
udonananran cudaruii OenruHUW OeNTuiaiMraH MaHTUKUWA BakTAaH GapKiu
ynapoK, XaKuKUi SKHUCMOHUW coaT OwiaH Via4aHaauraH MUKIOpUNA Oenru
TylIyHUJIaau. Arap yml0y TU3MMHHUHT UIUIAIMAHA TaBCUMIAN y9yH MHUKIOPUN
BaKTUHYAJIMK XyCyCHSTIAp Tanad KWIMHCA, TU3UM peall BAKT PEKUMMJIA UIILTAlId,
JNeUnITaau.

Pean BakT pexxumunaru xapaéunap (Bazudanap) Kylumaru xycycusriapra Ba
TETUIIUTA YEKJIOBIapra 3ra OYIuII MyMKHH:

e mymaaTiau (uHrau3 trimga- deadling) - Xu3MaTHHHT MyXUM JaBpH, Xap
KaH/1all UITHU TYyTaTUII MYIIaTH;

o keyuku (MHrIM34a - latency) - tamku Xoaucangapra TU3MMHHHT JKaBOO
BaKTH (KCUMKUII BaKTH);

o skuTTEep (MHIIM3Ya - jitter) - xaBoO BakTHMHHMHT TapKajaumu. Cu3 Hinra
TYHIIUPHUIIT SKATTepUHU (MHIM3Ya - Jitter) - Oakapuiira TalEpiMruHru3aaH
Ba3U(aHUHT XAKUKHH OaKapUIUIIMHWHT OOIUIAHUIIUTaYa Ba YHKHUII KUTTEPU
(nHrIM34a - jitter) - Basuda oxmpuaaru KCYUKUII ypracuaard (GapKHU aHUKIIAk
onacus. JXKutrep Ovp BaKTHUHT Y3uja Oaxkapuiiaaurad Ooika Basudanap TabCupu
OoCTHa a0 OYIUIIN MyMKHH.

Pean-BakTaa HWILIadgUuraH TU3UMJIAPHUHT MoJeJIapuaa ooIka
napaMeTpiiap Xam naijgo OViIuIm MyMKHH, MacajaH, TaKpopJamnl JaBpH Ba COHU
(maBpuii xapaéHiap y4yH), ok (uHrau3da - load) - émoH Xxosatama mporeccop
KypcaTMaJapuHUHT COHU.

Bakr dexyioBmapuHUHT pyxcaT STWITaH Oy3WIMILIapura Kapad, peal BakT
TU3UMIIAPU peaj BaKT PeKUMHIa Oy3UIMIUIAp TUSUMHUHT UIIIAH YUKUIITUTA TEHT
Oynran peaq BaKT THU3MMIIApUTA Ba peall BaKTJa peajdl BakKT THU3UMJIApUra
OYMUHUIIM MYMKHUH, YJIApPHUHT XYCyCHSTJIapu Oy3wiuinu. QakaT TH3UM
cupatuHuHr mnacadummra onub kemanu. lllyHuHTHEK KapaHr: pean BakTaa
xucoOmnami, Cu3 IMyHUHTIEK peal BaKT PEKUMHIArd KATTUK TU3UMIIAPHU
(narmm3ua - firm real-time) kypu0® YMKMINMHIH3 MyMKHH, OyHIa MyjaaaTiapHu
o3ruHa Oy3WIlra Wyn KyHuiaad, aMMo KaTTapoK Oy3WIUIN TU3UMHUHT (pajiokaTra
0JINO KEJTUIIN MYMKUH.

[Iyan Tabkuamam KepakKkd, KATTHUK peajdl BaKTHUHT Tabpudu xaBoO
BAKTUHUHI MYTJAK KUMMaTH XaK{Jla Xe4 Hapca auTMauJii: y MUJUIMCEKYHIIapaa
€xu XadTamapaa OV MyMKHH. Peanm BakT peXuMuaard IOMIIOK TH3UMIIApra
Kyiunanuran Tana0nap ¢akaT OSXTUMOJUN HyKTaW HazapaaH OenruiaHUIIN
MyMKUH. MacanaH, OenrwiaHrad BakT HWYMja OepwiraH xaBoOjap yyliu
cuaruga. Ku3uru myHIaky jJovuxanain nantuaa 1actiiabku XUcoO0-KUTOOIapHU
pean-BaKT TU3UMHJA Oa)kapuill y4yyH MacajaH, IOMIIOK peaj BakT THU3UMHUIA
Oakapwiran Basudanap HUCOATIApUHU OJIMIIJIAH Kypa OCOHPOK XucoOJall
myMmKuH. lllyHuHr yuyn OyHaail TH3uMiapHu UIiad YUKyBUMJIAp KYIMMHYA peal-
BaKT TU3UMJIAPUHM JIOMMXAJAll YUYyH BOCUTAJIap Ba ycyiuiapAaH ¢oiinanaHaguiap.

Pean-Baktma 103 Oepamuran Bokeamap ydra ToudangaH OWpura TYIIHUIIH
MYMKUH:
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* ACHHXPOH Xo0auMcajlap - MYyTJIAKO OJJIWHIAH aluTuO Oynmaiinuran
xonucanap. Macanan: TenedoH aaMalimHyBUTa KYHFUPOK.

e CuHXpoH XxoaucaJap - MabiyM OUp MYHTa3aMJIMK OWJIaH COJUP
Oynaauran OamopaTt KWJIMHAIUTaH BOKeaap. Macasian: ayJiuo Ba BUI€0 YMKHIIL

e HM30xpoH Xxoamcanap - BakT opajlufuja pyi OepaguraH MyHTazam
xonucanap (aCHHXPOHJAPHUHT Oup Typu). Macaman: MylaTHMEausl NacTypuiaa
ay/IM0 OKMM MabJIyMOTJapU BUAEO OKUMUHHUHT TETUIIUIA KUCMHUTA KEJIaJUraH BaKkT
JTABOMU/J1A KEJUIIN KEPaK.

TeXHONOTUSHUHT PUBOXIIAHUIIN OWJIaH peasl-BaKT THU3UMIIAPH TYPIH XHII
coxanapjaa amanuii gactypiaapau torau. CPB map, aifHuKca caHoaTHH OOIITKApHIII,
Iy >KymjagaH >kapa€HiapHy OOITKApHUIN TU3WMIIAPH, CAHOAT aBTOMATIIAIITHPHIIL
tuzumiapu, CCAJIA tTuzumiiapu, CHHOB Ba yiI4all yCKyHaJlapu Ba poOOOTOTEXHHKA
Kabu coxajapja KEHr KyJulaHwiagud. TubOuit Kyimanmanap Tomorpadus,
paguoTepanus YyCKyHajapu Ba €TOKIa Ky3aTyBHH V3 wuumra onagu. CPB
KOMITBIOTEp Jla3ep NpUHTEpJapu, CKaHEepJap, pakamJid Kamepanap, Kkaben
MOJIEMJIapH, MapIIpyTU3ATOpIIap, BUACOKOHGEPEHIIUIIAp Ba HHTEPHET TeleoHus
TU3UMJIApU, MOOUJ TenedoHap, MUKPOTYIKUHIM Teulap, MyCUKa MapKasjiapw,
KOHJUITMOHEPIIAp Ba XaB(CU3IUK TU3UMIIAPU CHHTApU KOMIBIOTEP aTpod-MyXuT
YCKYHAJIapH, TEJIEKOMMYHHUKAIUS YCKyHaJapy Ba MaulIUi TEXHUKA KUX03J1apura
woinamrupuirad. Tpancnoptaa CPB nap 60pT koMnbroTepiapu/ia, TpPaHCIOPTHU
OOlIKApUINl  TU3UMIIAPUIA, XaBO  XapakaTUHU  OOIIKApWIl, AePOKOCMHK
TEXHOJIOTUsJIap/ia, YHWITAJIapHU OpOH KWIMII TU3UMHUJA Ba OollKaiapa
kymnanunagu. CPBmap xapOuii TexHWKamga XaM KYJUIAHWIIQIHW: pPaKeTalapHU
OOIIKapUIl TU3UMJIAPH, paKeTajlapra Kapiid TU3UMIAp, WUYIIONUIApHUA KY3aTHIII
TU3AMIIAPHU.

5.2. Po0oTOTEeXHUKA acoC/IapH.

PoGoTtoTexnuka (poOOT Ba TEXHOJNOTWs;, HHrAM34a - robotics) - Oy
ABTOMATJIAIITUPUIITAH  TEXHUK  TU3UMIIADHM  PUBOXKJIAHTUpUIN  OWJIaH
MIyFyJUIAaHAAUTaH Ba HIUIA0 YMKAPUIIHUA PUBOXKJIAHTUPUII YUYYH €HI MYyXUM
TEXHUK acoc Oynran amanuii Qas.

PoGoToTexHrnKka »JIEKTpPOHWKA, MEXaHWKa, KHOCpHETHWKa, TeJIeMeXaHUKa,
MeXaTpoHWKa MH(OpMaATHKA, IIIYHUHTACK PaUOTEXHUKA Ba €JIEKTPOTEXHUKA Kabu
dannapra acocnanrad. Kypunuin, ca”oar, Mauiiuid, TUOOuMN, aBualus Ba
sKcTpeMan (xapOwif, KOCMHK, CYB OCTH) pPOOOTOTEXHMKAa BOCHUTAJIApPUHU
TaKCUMJIAHT.

"PoboTtoTexnuka" (€xku "poOoToTexHuka"', WHrIM34a - robotics) c¥y3m
oupuHun Mapta Mcaak AcumoB ToMoHuaaH 1941 iunaa Hamp stunrad "Emron"
UIMUM-XUKOSICUIA UITUTATUIITaH.

"Pobotorexnuka" cy3um 1920 imnga Yexus €3yBumcu Kapen Amamek Ba
yHuHr ykacu JKozed Kapen Yanexkuunr "P" unmuit anractuka mnilecacu ydyH
unuiad yukkad "pobot" cy3ura acocnanran. YP ”(* Poccym yruBepcan podotiapu
) OupuHuM Mapra 1921 Hwnma caxHaJIAITUPUITaH Ba TOMOIIAOWHIIAp OusiaH
MyBad(PakuaT KO30HTaH. YHIAA YCHUMIMKHUHT dTacH JacTiiad JaM oJIMacliaH
WIIUIAUATaH, aMMO KEHMWH KY3FOJIOHYM Ba SPAaTyBUWIAPUHUA WYK KWJIAJIUTaH
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Ky1u1ad aHAPOUITIAPHU 030/ KUJIHUIIHU TAIIKHII KAJIaIH.

Cuz  poGormapuu  TtacHubrnamga  Odp  Heura  EHAAITYBIApJaH
(oiianaHUIIMHIU3 MyYMKHH - MacajlaH, KyJaMu, MaKkcaJii, XapakaT KWIHII yci1yOou
Ba Oomikanmap. Acocuil JacTyp JoMpacura Kypa caHoaT poOOTIapH, TaAKUKOT
pobotiapu, VKWIa HIUIATWIAJAUTaH PpoOOTIap, Maxcyc poOoTiap axpaiauod
TYpPHUIIIA MyMKHH.

YMyMuii Makcajjiap Y4YyH MYyJDKaJUIaHTaH pOOOTIApPHUHT JHT MYXHM
cuHdapu Oy MaHUTTYJISIIIAS Ba MOOUIT pOOOTIApAMP.

Manunynsmuon poboT - Oup Hewa Japakald XapakaTYaHJIMKKa 23ra
MaHUIYJISATOP KYPUHUINUIATH  XapaKaTJIAaHTUPYBYM Ba HWNLIA0  YHKAPHII
*Kapa€HuIa BocUTa Ba OomKapyB (QYHKIUSUIAPUHU Oa)kapuilra XU3MaT KUJIyBUd
JacCTypHH OOIIKapHII MOCJIaMachaH HOopaT aBTOMAaTHK MalllhHa (CTaIlloHap KU
MoOwi). byHmait poOornmap moj, ocMa Ba TMOpTal Bepcusapuma unuiad
yuKapuiaad. MamuHaco3muk Ba ac000CO3JIMK CaHOATUa €HI KaTTa TaKCUMOTTa
era.

Kyuma poGoT - Oy aBTOMaTUK MalllMHA, yYHJIa aBTOMAaTUK OOIIKapuIaIuraH
JpaiiBlapra era XapakaTJIaHyB4YH IIacCH MaBXyJl. byHnail poboTiap FUIIUpaKi,
IOpUIIT Ba CYJIpalyBUd OYIWINN MyMKHUH (IIYHUHTZEK, CyJIpalyBud, Cy3yBUH Ba
y49yBUYH MOOMJI pOOOT TH3UMJIAPH XaM MaBXKy[).
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XaBo MyIIaKjgapu OujaH KUX03JaHTaH pOOOT MEAUKYIISITOP.

PoGoT Hazopatu - Oy poOOTHM ¥3u Xan KuiaAguraH Basudanap Aoupacura
MOCJIAIIUINY, JacTypiall Xapakariapu, OOIIKapyB TH3UMH Ba JacTypuid
TabMUHOTHHU CHUHTE3Jall OusiaH OOFJIUK OynraH Oup Kartop BazudaiapHu Xail
KWJIHIIL.

Tekmupui Typura Kypa po0oT TU3UMIIapU Kyluaaruiaapra OyanHau.

1. buotexHuk:

e Oyiipyru (pOOOTHMHT WHIWBHAyal YJAHUIUIAPUHA TyrMadaHu
OoIIKapuIN);

e Hycxajam (oAaM XapakaTMHU TakpopJjall, KYJUIaHWIraH Ky,
IKCOCKEJIETIApHH Y3aTHIl OViimdya MyJioXa3aJlapHW aMalra OIIUPHII
MYMKHH);

e spuM aBTOMAaTUK (OuTTa OYHpPYKHM OOILIKAapuWIil, MacanaH, pOOOTHUHI
OyTyH KHHEMAaTHK CXEMaCHHH OOIIKaApHIII);

2. ABTOMaruk:

JACTypuld TabMHHOT (acocaH JOUMHMA aTpod-MyXHT IIAPOUTHAA OUp XU
BasudaIapHu XaJl KWJIUII y4yH MYJDKaJUIaHTaH OJIIMHJIAH OeJTWilaHTaH JacTyp
acocuja uuuianan);

e ananTuB (OAaTAard MyaMMOJIAPHHM Xaj KIJIWII, aMMO (omamaHui
HIapouTIapyUra MOCJIaIuI);

e aKJUIM (PHT 3aMOHABHI aBTOMAaTHK TU3UMJIAP);

3. UuTtepdaon:

® aBTOMATJAIITHPUITAH (OXTUMOJ aBTOMAaTUK Ba OWOTEXHOJOTHUK
pexxumIIap);
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e Hazopatuu (omaMm (¢akaT MakcaaHW Oenrmwiam (QyHKUUATAPUHU
Oakapaaurad aBTOMaTHK TU3UMIIAp);

e nuanor (poboT XyJK-aTBOp CTPATErHSICHHM TaHJIAIl Y4yH ojaMm OuliaH
MYJIOKOT/Ia KaTHAIIa Iy, i1y OuaH Oupra poOOT ojaTaa MaHUITYJISAIUSI
HaTWXKaJapyuHU Oamopar Kuijia ojaJural Ba MakCaJHU TaHJalm OVitnya
Maciaxat Oepaaural MyTaxaccuciaap TU3UMHU OWJIaH JKUXO03JIaHTaH).

PoGotnapuu OomKapUIIHUHT acocui Bazudanapu Karopura KyHugaruiap
KAPaJIN:

JIaBO3MMHH peKanamTUpULI;

* XapaKaTHU peXaJallTHPHUILL

* KywIap Ba JIax3aJapHU pexKalallTHPHILI,

* IMHAMUK aHUKJIUKHHA TaXJTHJT KUJIAII;

* pOOOTHHHT KHHEMATHK Ba JUHAMUK XyCYCUSATIAPUHN aHUKJIAIIL.

PoGotau Gomkapuin ycysuiapuHu unuiad YMKHUIIIa TEXHUK KHOSpPHETHKA Ba
aBTOMAaTHUK OOIIKAPHII Ha3apUsICH IOTYKJIApU KaTTa axaMUATra era.

5.3. Cumyasinusi Ba MoAe/UIAIITHPHUIN. AJJIUTHB TeXHoJorusjaapu. 3D-
npuHTep. 4D-NpUHTEP KOHUEMIHSICH.

Kymmmua wmorad wmkapum (warnu3 taauaga - Additive Manufacturing ),
KyIIUM4Ya TEXHOJIOTWsUTap WHM3 Tuiamna - fabber technology), 3/ 6ocu6
YUKApHUI HOMHM XaM KEHT TapKajiraH - Oa3ara (miatdopmara €Ku HII KUCMHUTA)
MaTepuasi Kymuo, MaxCyJIOTHU OOCKHYMA-O00CKUY MIAKIIAHTUPHUILTA aCOCIAHTaH
MaxCyJoTjIap Ba MPOTOTUIUIAPHU HMUUIA0 YMKAPUII Y4YyH TEXHOJIOTHK yCyJuiap
I'ypyXH.

80-itmtapuuHr Oonulapuja aHbaHABUM UIUIOB OEpHIll TEXHOJIOTHsIIApU
cudaruna marepuasHnd onub Ttamviamra 3smac, Oanku CAIIPga onmHran yq
VIUOBAM MoOjeira OWMHOAH MaTepUalHM IIJJaCTMAcca, Kepamuka, MeTal
KyKyHJIapd Ba yjapra VyXmam Marepuaiap Kymud MaxcyJIoTHH OocKuuMa-
OOCKMY HIIIa0 4YMKApHWILNTa acociaaHTaH KuCMiap HIUIA0 YUKAPUITHUHT SIHTH
ycyJulapu puBokiaHa Oouutaau. Mccuknuk, nuddys3us €ku enum ycyiau OuiiaH
muramerTiap. Fapoma ymOy texunonorusuiap rypyxu "Kymumya unuiad gynkapur"
(marmm3 Twomaa - Additive Manufacturing) mHomubn ongu. Ydu VH HHIUIMKIAp
JABOMUJA TEXHOJIOIMS KOFO3 Ba IUIacTMacca MPOTOTUIUIAPUHMA — KILIad
YUKAPUIIJIaH Ta€p (QYHKIUOHAT MAaxXCyJOTIapHU TYFPUAAH-TYFPU UILIA0
YUKapuura YTau. byryHru KkyHra kenu0, TEXHOJIOTHs MEeTallJl Ba MeTajul Oyimaran
OpPOTOTHIUIAp Ba MEXaHUK KalTa WIUIOB O€pUIIHM Tanad KuiMaiaurax
(GbyHKUIMOHAT MaxXCyIOTIapHH OJMII UMKOHUHU Oepajiu.

Kymumuya wmna® d9ukapuin — TEXHOJOTHSUIAPH  AJIEKTPOH  XpcoOarl
TEXHOJIOTUSJIApU Ba JACTYpUH TAbMHUHOTHHHUHI TE3KOpP PUBOXKIAHUIIM Tydailiu
ce3wapiid IOTyKJapra OSpUIlyd. 3aMOHaBUNM KyImMMYaiap WILUIA0 YUKApUII
0030pUHUHT XaxMH Kapuitd 1/1 HucOaTna Maxcyc yCcKyHanap UIUiad YuKapuiil Ba
XU3MaTiaap KypcaTHUIIHU Y3 WYWra OJIraH xoyijaa 1,3 Muumapa JOJUTapHU TallKUII
staan. Kymmmya uinmad 9uKapuin TeXHOJIOTHsUIApUHU (a0l PUBOKIAHTHPAETTaH
Ba KyJuta€Tran aamiatiap opacunaa Poccussuunr ynymm taxmunad 1,2% au (AKHI
- 39,1%, SAnonus - 12,2%, I'epmanus - 8,0%, Xurtoit - 7,7%) Tamkuna 3Tamau.

78



OGapkapop ycuri.

KymuMyanu TeXHOJOTHSUIApHUHT KYJUIAaHWIMIIIAPU Opacuaa aepoOKOCMHUK
caHoaT, AaBTOMOOWJICO3JIMK Ba MAaIllMHACO3JMK, XapOwuii-caHoaT KOMIUIEKCH,
NPOTETUKA COXacuJard THOOMET KaOW PHT KU3MKKAH coXaslap IXTHEKIApU yUYH
UIU1a0 YMKAPUII MaXCYJOTIApPUHU UILTa0 YMKAPHUII SHT Tajadra era, SbHU IOKOpU
AHUKJIMKJIAard MaxcyjoTjap Ba YJIApPHUHT MPOTOTUILIAPUHHU KHCKAa BaKT HYH]IA
UIUT1a0 YMKAPUIITa HIOMMINHY dXTHUEXK MABXKYI. .

3 /1 npuHTEp

Taunanran nasep épuruin (CJIM, nnrmus twmaa - SLM) - nasep épnamuna
KaBaTMa-KaBaT KyIIMMYAJApUHU Tanr€piam TexHojoruscu. byrynru kynma CJIII
yCyJU KyIuMuasap UIiad YMKapuIl YCyJUlapu Opacujia SHT Te3 PUBOXKIaHAETTaH
TexHosorust xucoOnanaau. Iy Ownan Oupra, TEXHOJOTHS cCaMapajopJIuru
MyaMMOCH YHUHT 3aMOHABHUI CaHOAT 3XTUEXKIIAPU YUYH SHAJ1a KEHI TapKAJIUIIUHU
yekaad Kysauran aapaxaga KeCKUHAWp. TexHojorusra OKopu Tanad, Taiép
MaxCyJOTHM HIJIA0 YMKAPUIIHUHT MYMKUH Oynran cudarura OOFIMK: 3apyp
nUpU3IIIUK, MaxCyJOTHHUHI MYXUM €JIEMEHTIAPUHUHT WXPO YI4aMJIApPUHUHT
AQHUKJIMTH, MaxXCyJIOT IIAKIMHUHT U3ailH Ba TEXHOJIOTUK €JIeMEHTIApUHU UILIa0
YUKAPUIITHUHT MUHUMAaJl KaduHIWTY, Oy Jia3ep HYKTACHHUHT KHYHK PaJnyCu
OunaH kadoyatiaHuI MyMKUH (20 MUKpOHTaya).

Jlazep crepeonutorpadusicu (CJIA) - 00bekT nazep HypaaHumu (Eku cumMod
JamMnanapusiard HypJIaHUII) TabCUPU OCTHIA KATTUKJANIAJWIaH MaxcyC CYIOK
dboTononumepaan xocun O6ynanu. bynnait xonaa, Jiazep HypJaHUIIM CUPT YCTUIA
unuiad YuKuiIaéTran OOBEKTHUHT XO3UPTH KAaTJIaMWUHU XOCWJI KWJIaJu, IIyHJaH
CYHr 00BeKT (QoTtonoauMepra OUp KaTjiaM KaJuHIUTuAa OOTHpUIIagu, IIyHJa
7da3ep KEHMMHIrM KaBaTHM XOocwi Kuwia Oouwvtaiinu. Jlazep Ypuura JIJIII
npoxkekropuaan doigananagurad CJIA-IJIIT (Oy xonga kariaaM gapxoi Oup
OytyHn cudaruma xocun Oynamgu, Oy cuzra Oocu® YHKapuIl KapaCHUHU
TE3JIAlITUPUIITA UMKOH Oepajin).

Ocnmarma: HOKOpM aHUKIMKIArd MPUHTEpPJAp YYyH KyWHJaru cxemaaaH
doiimananunaan: HypJiaHuil MaHO6au nactku Kucmuaa (doromnonumepinu maddod
UIUII OCTHIA) SKOUNAIITUPUIAAN, Y UAUII TyOM Ba OJIIMHTU KaTjiaMm OpacHaaru
OYIITMKIA MaBXy/l KaTJIaMHH XOCWJI KuJiaau (€ku arap Oy OmpuHYM KaBat Oyica -
UJUIIHAHT TACTKM KUCMU Ba TMJIaTGOPMAHMHT VYpTacujia). HMIUIA0 YMKWITaH
00BEKT, NIIYHJaH KeiuH 00BeKT OuiaH muatdopma OMp KaBaT KaJWHIIMIUTra
KyTapuiaau.

Tannanran nazep cunrepnam (CJIC, myHUHTIEK TYFpUIAH-TYFPU METaJUIHU
nazep cunrepnai, JJMJIC) - 00beKT 3puiiiuran KyKyH MaTepuanuaaH (IJIacTUK,
METal) Jla3ep HYPJIAHUIIMHUHT TabCUPH OCTHAA YHU EpUTHUO Xocusl OVianau.
Kykynnu wmarepuamnap miaropmara HO3UK OMp TEKMC KaTiiaMm OuilaH
Ky/utaHuwiaau (oJarja TEKHUCHall YYyH MaxcyC pOJIMK), MIYHIAH CYHT Jia3ep
HYpPJAHUIIN 103ara YMKAQJWraH OOBEKTHUHT >KOPUH KATJIAMUHU XOCHJI KHUJIAJIH.
Keitnn mnatdopma Oup KaTIaMHUHT KaJWHIUTUTA TYITUPUIAIU Ba YHTA SIHA YaHT
MoOAJacu KYJulaHuiaau. YOy TeXHOJOTHs OYIUIMKIapHM YaHr OwusiaH
TYJIIAPTaHIuTy  cababmu wWnuiad YWKWIraH OOBEKTHUHT 'XaBoma ocwiraH"
AJIEMEHTJIADUHUHT  KYJU1a0-KyBBAaTJIOBYM  Ty3WJIMallapura MYXTOX  dMac.
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CuHTepnam yuyH 3apyp OYaran SHEprusiHu KaMalTUPHUII YIYH UII KaMEepaCHHUHT
XapopaTy 0JaTja WIUTAMJAUraH MaTepUaTHUHT EPUILl HYKTACHUJIaH TacT Jlapaxana
CakJiaHAaIyM Ba OKCHUIJAHUIIHUHT OJJAUHU OJIMII Y4YyH >Kapa€H KUCIOPOACHU3
MYXHUT]Ia aMajra OMIHpUIaIn.

Onextpon HypuHuHT 3puiid (EBM) 6y CJIC / IMJIC ra yxmaii TeXHOJIOTusl,
dakat Oy epaa *KUCM BaKyyMJIard dJIEKTPOH Hyp OWJIaH MeTaul KYKYHUHU €pUTHO
xocun 0ymangu. Cceuakii komnanuscuHUHT EBAM TexHosorusicuaan doigananrad
X0Jila, YTra 4ujgaMmid MeTal KUCMIIAPHUHT KaTTta Xaxmiu 3/ 06ocub
YU KAPUITHUIIIH.

Eputniran uyykma moaemtamtupuil (OIM) - Oy nnuioB 6epunaaurad UIIdu
MaTepuanjal (IacTMacca, MeTaul, MyM) EpUTWITaH WIHH KaBaTMa-KaBaT
€TKU3UII HaTWXKacua xocun O0ynaau. Niaiiauran Matepuan ekcTpysusi Oommra
KyWWJIa, y €pUTUIITAaH MAaTEPUATHUHT WHTHUYKA UTTMHU COBYTHIITAH riaTdopmara
y3aTraaud Ba Iy OwiaH MOUIa0 YMKWIAETTaH OOBEKTHUHI XO3UPIH KaTJIaMUHU
xocuil Kunaau. KelinHuanuk, margopma KeMUHIM KaTJaMHU KYJJlal y4yH OuTTa
KaTJIAMHUHT KaJluHIUTura tymmpuiaan. Kynuaua, ymly TEeXHOJIOTusga MKKUTA
uiay OOl KaTHAIIAIU - OMpH MUK MAaTepUaiHu maaTdopMara CUKaau, OouIKacu
- Kyyuab-xKyBBatiaoBun Marepuan. ®JIM ycynmu €pmamuna MaTHHU YOI €THINTA
MUCOJL.

Kyn peakruB moxpemnamwtupum (MOKM) - OJIM ra yxmami, eKcTpys3us
ypHura akaT HHKKET 60CHO YMKAPUII UIIUTATUIIA]TH.

JlamuHanusnan ¢oiaanianrad Xoiaa 00ObeKTIApHU UIUIA0 YMKApHIL (MHIJIN3
tumna - laminated object manufacturing, LOM) - o0bekT xap Oup Katiamaaru
TEruIUI KOHTYpJapHU KECHI (Jlazep Hypijapu €KM KEeCHIl BOCUTAcH €paamuia)
UITYM MaTePUATHUHT IOMKA TUICHKAJIAPUHU KaTJaMJIM EMUITUPHIT  (MCUTHIIL,
O0ocuM) HaTwkacuaa Xocusn OVymamau. bynumknap &Ewpkauru cababmu, ymoy
TEXHOJIOTUs UIIa0 YMKUITaH OOBEKTHUHT '"XaBojJa OCWIraH" eleMEHTJIapUHHHT
KYJ1a0-KyBBaTJIOBYM TY3WJIMallapura MYyXTOX emac, aMMO 0ab3u XoJiapnaa
OpTHKYa MaTepualyiapHu OO Tanuiam (oaaTaa y KU4uk Oyiakiiapra OYJIWHAIN)
KUWWH OV MyMKHH.

31 6ocu6 uukapum (31 Ipuntep 3I1) - CJIC texHonorusicura yxmari, Oy
epaa QaxkaT epUTHIN KYJUTAaHUIMaiau: OOBEKT CYIOK €IUM ENUIITHPHIN YYYH
cuéxam O6ocub uymKkapuil €paamMuia EHUINTHPHUIN OpPKaJd XOCWsI Oynamu. Yoy
TEXHOJIOTUS €JIUM Y4YyH OVEKJIapHM KymMil (TYFpuAaH-TYFpu OOCHMO YMKapHIL
nantuaa) €Ku paHrm enuM Epramuna Omp Hedra 00cHO YMKApPHUIN KaJUTaCUHU
UIUIATUII OPKAJIA PaHTJIAPHU MOJIEIUIAIITHPUIITa UMKOH Oepaiu.

YaTpaconuk ieputanusra acociaanran 3 /] 6ocub yukapuin TEXHOJIOTHUSCH, Oy
XaBOJIa TYXTATWJITaH WCCUK 3appajlapAaH yd VI4OBIM OOBEKTIIAPHU SpaTHUIIra
MMKOH Oepaau. TOMCK JaBiaT yHHUBEPCUTETH OJIMMIIAPU TOMOHHWJAH SpaTUITaH
Oynmail ¢pabOoepHUHT unuiaiauran npototunu 2020 iuinga KyTHIMOKIA.

Xucobnanran ekceHen Jurorpadus - Oy ¢oTocypariamITUpUiIagUTraH
KaTpoHJIapJaH oOOBeKTIapHu spatuil yuyH KowmmbioTep Tomorpaduscura
acocnanras 3J] 60cu0 YrKapuin yCyJu.
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https://en.wikipedia.org/wiki/Laminated_object_manufacturing

31 O6ocub® uMKapuin Xaad XaM SHTH TexHojorus cudarumga KaOyn
KWIMHHAIINTA KapaMmaid, ['apBap/l YyHUBEPCUTETH HUIIIIA0 YHKAPYBUUIIAPH TAPAKKHET
Kajaa puBOKIaHAETraHIMTHHN ucOoTnaaunap. Onumiap skamoacu 3 /] nmpuHTEpHH
acoc KWJIHO 010, TYPTUHYH YITUOBHH KYIIIUIIAP.

"4]1 mpuHTep" meraHga XaKUKUi 0OObEKTIapHU 00CUO YUKAPHII YIYH 3 YITYOB
(X, 1, 3) emac, Ganku TYpTHHUM Y14oB - BakT (T) HIIATHINIIK TYIIYHAIAH.

Arap cu3 60cuiTaH Hapcajlapra TalKyd OMUJUIapra ®,aBob OepaauraH Maxcyc
MaTepuallJlapHu KYIIICAaHTU3 - MacajaH, COBYK, CYB - KeWHMH Oy Hapcajap BakT
VTUImM OWIaH WHCOH MYIIAKIApW Ka0W CHJDKHUINKM Ba IMAKIWHHA Y3TapTHPHUIIH
MYMKHH.

4J1 ©6ocub® uyukapum 3/ Oocud uMKapulra acocjaHTaH »dHI SHTU
TEXHOJIOTHSUTApAMP. SIXIIMJaHWII IIyHJAaH uOopatkh, OO0cuO uYMKapuiaa
HAMJIMKHU IOTHINTa Koaup OyniraH "akjaau" MaTepUaTHUHT OpajuK KaTjaMu
KYIIWIaIu.

bynpaii xonma, Hamiauk 3] mpuHTEpJa YOI ETWITaHJaH CYHT MaTepuall
X@KMHUHHU OIIMPUILI YYyH JHEprusi MaHOau xucoOjaHaau. Acocuil MaB3y aBBall
MPUHTEP TOMOHUIAH KalTa WIUIAHAIHW, CYHIpa CyB €paamMula y y3rapaav Ba
KEepPaKJIM IIaKJIHU OJIaIN.
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5.4. QR-kox

QR kox (mmmm3 tuwimma - Quick Response Code - kucka kon,
kuckaptupuirad. QR kox) - Oy SnmoHuss aBTOMOOMIICO3NIMK caHOAaTHa JacTiad
unuiad YMKapuiIrad MaTpuTCca MTPUX KOMJIapy (€KUM UKKU YIYOBIIU MITPUX KOJJIap)
yiryH caBao Oenrucu. IlITpux kox - yHra OUPUKTUPUITAH OOBEKT XaKuaaru
MabJIyMOTJIAPHU Y3 UIIUTa OJITAH aBTOMATUK VKUJIAAUTaH ONTUK €pauK. QR koau
MabJIyMOTJIAPHU caMapalii Cakjall y4yH TYpTTa CTaHJApPTIAIITUPUIITaH KOJyiall
pexxuMuaaH (pakamiid, UKKAJIUMK Ba KaHku) ¢oiigaiaHaau; KeHrawtMmamap Xam
WIIATUIUIIN MyMKHH.

QR  koxa tw3umum Te3 Ykwiammm Ba YIIC craHmapt mTpux Kojuiapura
HUcOaTaH IOKOPM MMKOHHUSTIApU Ty(aillii aBTOMOOWJI CaHOATHAAH TalllKapuaa
Mamxyp Oymmu. KenraiiTmamap MaxCylnOTHH Ky3aTHIN, MaxCyJOTHU aHHKJIAII,
BAKTHU KYy3aTHIl, XYXKaTJapHU OOLIKApHII Ba YMYMHH MapKeTHMHTHH Y3 MYUTa
OJIaJIH.

QR xoxm ox Qonma TYpTOypuakiap MaHXkapa HWYUra YpHATWITaH Kopa
KBaJpaTtyanapjaH uoopar OynuO, ynapHU kamepa KaOW TacBUPHM KailTa HILIalll
Mociiamanapyu €paaMuia YKUII MyMKUH Ba TaCBUP TYFpPHU TaH oJvMHMaryHda Peen-
CosioMOH KofyIapu €paamMuaa Karta unuiaHaad. KelnH Kepakid MabiyMOTIIap
PAaCMHUHT TOPHU30HTAJI Ba BEPTUKAT KUCMIIApUAA MaBXyJ OYiraH Hakluiap/aH
OJINHA/IH.

QR komm 1994 #iunpa Jlenco-WaBe sIOH KOMITAHHSCH TOMOHHIAH HIIIA0
YyUuKWIraH Ba TakauMm otwirad. Lltpuxnum komnapHuHr SnoHusiga Kyna
MaIlIXypJury, yiapja mu@piiairad MabIyMOTJIapHUHT XaKMU SKUH opaja yiioy
coxara MOC KenMai Koimmura onau0 kemau. Smonnmap rpaduk pacmaa 03
MUKJOpJIaTd MabIyMOTJIAPHU KOJJIAIIHUHT WaHTU 3aMOHABHUM ycyJuiapu OuliaH
Taxprba YTKa3UIIHA OOIUIaIuIap.

FOnka Hyp Ousian ckaHep KWJIMHIaH 3CKH IITPUX KOAAaH gapkiu yinapok, QR
KOJIU CEeHCOp ¢EKU KaMmepa TOMOHHMAAH WKKU YIYOBIM TacBup cudaruaa
aHuKJaHaau. TacBUpHUHT Oypuakiapujard y4ra KBajapar Ba KOJ UYUJATH KUYUK
CUHXPOHJIAIITUPYBUM KBaJApaTiap TACBUP VYJIUYaMUHU Ba YHUHT WYHAJUIIWHH,
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IIyHUHTJEK  CEHCOPHMHI  TacBUp  lo3acura  koiamraH  OypyaruHu
HOpMAaJUTAIITUPHUIITA UMKOH Oepanu. banmnap dyexym dexiapu €paamuga MKKUIHK
paKamJiapra ajiaHTUPUIIA]IN.

QR xomunm acocuit ad3auMrd yHM CKaHepiall yCKyHacw €paamMuaa OCOH
TaHUO onuuaup, Oy 3ca yHU CaBlO, UILJIA0 YMKAPHUII Ba JIOTUCTHKA COXacHaa
WIIJIATUIITa UMKOH Oepaiy.

Format
error
:]‘/" correction
[ Wm [

_~ Mask pattern

(i*j Pa 24" a3 =0
Error
-« correction
level

Hasopar caBoJsiapu:

. Pean-BakT TM3uMU JieraHia HUMA TYIIMHUIAIA?

. Pean-BakT TH3MMWHUHT aCOCHI TaMOWUJIIAPUHU caHa0 OCpUHT.
. Pobororexnukara Tabpud OepuHr.

. Cumynsanus Ba MOJICTUTAIITUPHUIITHY (papbUTapUHA OSNTUIIAHT.

. AITUTUB TEXHOJOTUsJIApUra HUMajap Kupaau?

. 3D-IpUHTEpHUHT UIIUTAII XyCYCUSATIApUHU OCTTUIIAHT.

. 4D-nipuHTEp KOHILIECNIUACH XaKuaa HUMa Ouacus?.

. QR-KOIHMHT MIUIAII XYCYCUSATIAPUHU O€ITUIIaHT.

cONO OT A~ WN PR
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https://commons.wikimedia.org/wiki/File:Qr-pushkin.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:QR_Format_Information.svg?uselang=ru

1.

AnaduéTiap Ba HHTEPHET CAUTJIAPH:

Jleonuo byzaes. MoOounbHbIN MapkeTuHr. Kak 3apsauTh CBOM Ou3HEC B
MoOuiapHOM Mupe. — M.: Anenuaa [labmumep, 2012. — 214 c. — ISBN
978-5-9614-2222-1.

I'OCT P HCO/MBK 18004-2015 WuabopManroHHBIE TEXHOJOTHH.
TexHonmorun aBTOMATHYECKOW HACHTH(PUKAIUM ¢ cOOpa JaHHBIX.
Cneuudukanus cuMBoIMKY mTpuxoBoro koaa QR Code
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9785961422221
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9785961422221

IV BYJIUM

AMAJIA  MALIFYJIOT
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IV. AMAJIMHA MAIIFYJOT MATEPUAJLJIAPA

1-amanuii MalIFyJioT.
Arduino TU3MMHIAa KUPUII-YUKUIIHHA TAIIKWI ITUIIL.

1.1. Arduino ypHATH/IraH TU3UMH KyPWIMAJAPH OMJIAH TAHUIINIIL.

Nmpan makcaa: Arduino Kypuiamacu OpKamu KaHIald TEXHHUK KyJau
UMKOHUATIAPHU Ba XaéTUMM3Ja TEXHUK WII YHYMJOPJMTUHHU OIIMPUILI  yIYH
Arduino KypuiIMacuHu Ypranud 4YuKamus.

Kepakuu xuxo3iap:

Arduino mrara KypuimMac.
Breadboard.

USB Kab6en.
Kepaknu sxTuér Kucmnapu.

Kuxoznapuunr Basudaapu:

1.

Arduino miara Kypuimacu. Mcranrad kepakiu KypHiMaaapHH
TU3UMITAIITHPUII UMKOHUSITUTA 3Ta Ba aBTOMATHK Tap3/1a UIILIAII
XyCyCHSITIIapHra Jra.
Breadboard. DXTHET KMCMITApUHM YpHATHIN IJIaTacd s’bHU (3ar4acTh)
JapHU VpHATUII YYyH Ba KypWIMaHH THU3UM OpKaJIU TEKIIUpPUO
KYPHUIIMMU3 YUyH Kepak Oynaau.
USB KabGen. By kabemrap Arduin0 xKypuaMacHHH KOMITBIOTEpra yJjiail
yuyH (poiianaHamus.
Kepaknmu sxtu€t kucmuapu. MacanaH Jyea(CBETOAMO), AMOA(IUO) Ba
X.K.3.

JacTtypaaH ¢goixajaHui:

Arduino Kypuiamacu Oapya KypWIMajJapHU aBTOMATJIAIITHPUII YUyH
MYJDKQUIAHTAH Ba y KYJUIAHUILIA KYIT KyJIalJIMKIapra ora.
doitnananyBuM Koja OWiIaH SXTUET KUCHUMIIAPHU VY3Ura MOCHAIITHpa
OJIaJIu.

Arduino Kypuiamacu oaJuMi Ba cOjAJa KYpUHMINTa 3ra OyJraHu OwIaH
KyJa Kyn pyHKCHsIapra ara.

Hactypuu aiinukca C++ pgacTypiall THJIM OpPKald amMajra OUIUPHILIN
Kepak Oynaau.

Esunran fgactyp acocan 6utta ATMera 328 KOHTpOIUIEpUIa YpHATHO
Arduino KypuiiMacuia aMajauil HaTH>KaHHU KYpUILI MyMKHH.

Kyiinnaru pacmaa ApAayrHO KypyUIMacH KypCcaTUITaH.
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- ™~

@ sketch_apr23a | Arduino 1.6.8 = | B fiS

@aiin Mpaeka Crety WHctpymenTel MNMomowe

sketch_apr23a

roid setup) | -
ff put your setup code here, to run once:

wolid loop() {

S/ put your main code here, to run repeatedly:

uino Uno Ha GOM1

Arduino gactpuii TabMUHOTH

r — ™

(@ sketch_apr23a | Arduino 1.6.8 = | B | S|
Mpaeka Crety WMucTpymentsl Momows

Hoeelid Ctrl+N

OTKpEITE... Ctrl+0

OTkpbITe HEgaBHNE

Manka co ckeTyamm 4 T

Mpymeper y/|Fun once:

3akpeiTe Ctrl+W

Coxpanute Ctrl+5

CoxpaHuTe Kak... Ctrl+Shift+5

un repeatedly:

Hacrpoiikm crpanuyer Ctrl+5Shift+P

Meuate Ctrl+P
Hacrpoiikm Ctrl+Comma
Beog Ctrl+Q

3 Ha GOM1

Taiiép mucomnm roknabd kypui 1-kagam
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Fa
Bcrpoennsie Mpumepe

01.Basics !
02.Digital !
03.Analog ’
04.Communication !
05.Control !
06.5ensors !
07.Display 4
08.5trings 4
09.USB 4
10.5tarterkit_Basickit r
11.ArduinolSP L4

Mpumeppr n3 bnbnnoTex

Bridge L4

EEPROM »

Firmata 4

e N AnalogReadSerial
SPI r BareMinimum
Temboo (> )

Wire . Elink

BbIEBIT v DigitalReadSerial
Mpyrmepbl M3 NONBICEATENBCKMK BNEANOTEK Fade

themet - " ReadAnalogVoltage

Taiép mucomnu 10kIa0 KypHil 2-Kajgam

&3 Blink | Arduino 1.6.8 SHESE X __

®aiin Mpaska Crkety MHCTpyMeEHTHI

Momowye

S/ the setup function runs conce when you press reset or power the
wvoid setup() {

S/ initialize digital pin 13 a3 an output.

pinMode (13, CUTEUT):
}

m

ff the loop function runs over and over again forever
wvoid loop() {
digitelWrite (13, HIGH): J4 turn the LED on (HIGH is the wvoltag
de {1000) » S/ wait for a second
1Write (13, LOW): S/ turn the LED by making the wolt
{1000) ; S/ wait for a second

nuino Uno Ha COM1

Tait€p muconm 10ki1ad kypuin 3-Kagam
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JlacTyp JTUCTHHIH
void setup() {
pinMode(13, OUTPUT);

}
void loop() {

digitalWrite(13, HIGH);
delay(1000);
digitalWrite(13, LOW);
delay(1000);

}

2-kucM. Arduin0 ypHaTHIraH TH3MMHAA KHPHII YMKHITHA TAITKHJ
ITHII

Nmpan makcaa: Input Output KUpUTHII YUKAPUII TUHIIAPU OPKATU OUPOH
oup >xTuét kucmiapuu éxku LED nammanapunau €Ku0 yaupuii.

Macananunr kyimwammm: Input Output KupuTHIn YMKapUIl NHUHIAPU
opKaJii OMPOH Oup SXTUET KMCMIIapTa CUTHAJ F0OOPHIII.

Nunu 6askapuil y4yH HaMyHa
Kepakiu xuxo3siaap:

ARDUINO mnnara Kypuimacu;
Breadboard;

USB Kaobeun;

LED nammanap;

Jumper wires kabestapu.

Ky#nnaru pacmaa TU3uM apXUTEKTYPAaCUHU KYPUILIMHIA3 MYMKHH:
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LED namna Ty3ujdimm
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JlacTyp TUCTHHIH
void setup() {
I/ initialize digital pin 13 as an output.
pinMode(13, OUTPUT);

¥

/ the loop function runs over and over again forever

void loop() {

digitalWrite(13, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

digitalWrite(13, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

by

Ha30paT CaBOJJIAPH:

1. Arduino ypHaTuiIral TH3UMU TY3HIUIIHA?

2. Arduino ypHaTWITaH TU3UMU XYXYXHUATIAPU Ba KO"TaHHIIIHII coXanapu?

3. Arduino miaTacvHH TYIIyHTHPUO OepHHT?

4. Arduino mactpuii TabMHUHOTH KaHAal TY3HWJIraH?

5. Arduino gacTpuii TabMHHOTHIA KUPHII-YAKUAIIHA TAIIKKII STTHIN KaHIai
amanra omupuiaagn’?

Anaduériiap Ba HHTEPHET calTJIap:

1. Embedded Systems Architecture. A Comprehensive Guide for
Engineers and Programmers, by Tammy Noergaard, Elsevier 2012,
pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems

Foundations of Cyber-Physical Systems, 2nd Edition, 2011

https://en.wikibooks.org/wiki/Embedded_Systems

www.tutorialspoint.com/embedded_systems/index.htm
www.mypractic.ru

o s w

2- aMaJiMii MalIFyJaoT.
Arduino TH3UMHIA AATYHKJIAP Ba CeHCOPJap OMJIaH MIILJIALLI,
MacodaBHii 0OIIKAPUIITHE aMAaJITa OIINPHIIL

1-kuem. Arduino ypHaTriraH TH3MMHAA AaATYHKIAP Ba
CEeHCOopJIap OWJIaH MIILJIAIT

HNmpan makcan: Jlatuukmap Ba ceHcopnmap €paamuma OWUpOH HIaa
HA30paTHU Ky3aTHUI y4yH Kymnnaiaunap. bynna makcan poboT opkaiu ogam yuayH
3apapiuy Oyiran xyayjjaapra Kyjuiam Makcaara MyBOGQUKIUD.

Macananuar  Kydmwiummm:  Jlatunk  €km ce”Hcopiap  €paamuja
XapakaTJIaHAETraH )KUCMHU aHUKJIAIHU YpraHaMu3.
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Kepakiu xuxo3iap:
e ApayuHO 1u1aTa KypuJIMacHy;
e Breadboard;

e USB Kaoeu;
e Jlatuuk Ba CeHCOp MOJYI.

Nuiau 6askapuin y4yH HaMyHa
Kyiinnaru pacmia TH3UM apXUTEKTYPACUHU KYPUITUHTH3 MYMKHH:

F-?UN.

WWuW.arduino.cci

) & POUER ANALOG IN .
® SUGNDVIN 4@ A1 A2 A3 A4 AS

HaT‘IHK Ba JaTYUK MOJAYJIN
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intledPin = 13; // uaunuanu3upyem MuH 1 CBETOANO01a

intinputPin = 2; // wHWUOManM3upyeM NHWH JUIS [OJyYeHHS CUTHAla OT
MUPOIIEKTPUICCKOTO JaTUYHKA JBHKCHUS
intpirState = LOW,; // waumHaeM pabOTy mporpamMmbl, Ipearoaras, uTo

IBUKEHUS HET
intval = 0; // nepeMenHas a1 YTEHUS COCTOSHUS TTUHA

voidsetup() {

pinMode(ledPin, OUTPUT); // oobsaBissem cBetoano B kauectee OUTPUT

pinMode(inputPin, INPUT); // o6bsBasiem natunk B kadectBe INPUT
Serial.begin(9600);

}

voidloop(){

val = digitalRead(inputPin); // canTeiBaeM 3HaUYECHHME C JaTUYMKA

if (val == HIGH) { // npoBepsieM, COOTBETCTBYET Jik cunTanHoe 3Hauenue HIGH

digital Write(ledPin, HIGH); // Bkiatouaem cBeToanon

If (pirState == LOW) {

// MBI TOBKO YTO BKIOYHIN

Serial.printIn("Motiondetected!");

// MBI BBIBOJIMIM Ha CEpUMHBIA MOHUTOP U3MECHCHHE, a HE COCTOSIHHE
pirState = HIGH;

¥
} else {

digital Write(ledPin, LOW); // BbIKITIOUaeM CBETOMO

if (pirState == HIGH){

// MBI TOJIBKO YTO €T0 BBIKITFOYHIIA

Serial.printIn(*Motion ended!");

// MBI BBIBOJAMM Ha CEpUMHBIA MOHUTOP U3MEHEHHE, & HE COCTOSIHHE
pirState = LOW,

ks

ks

¥
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JaTunk Ba CeHcOp MOAYJIMHHHI CXeMACH

#define trigPin 13
#define echoPin 12
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#define led 11

#define led2 10

void setup() {

Serial.begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(led, OUTPUT);
pinMode(led2, OUTPUT);

¥

void loop() {

long duration, distance;
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distance = (duration/2) / 29.1;
if (distance < 4) {
digitalWrite(led2,LOW);

} else { digitalWrite(led,LOW); digitalWrite(led2,HIGH); } if (distance >= 200 ||
distance <= 0){
Serial.printin("Outofrange");
¥

else {

Serial.print(distance);
Serial.printIn(* cm");

¥
delay(500);

}

2-kucM. Arduino ypHaTuiaran TuzaumMmuaa MmacogaBuii
OOIIKAPUIIHM aMAaJira OLIHPHIII

HMmpaan makcaa: ARDUINO kypuwimacu OpKajid MCTaraH KypWIMaHTHU3HU
MacogaBuil Oomkapuil. byHnan makcaJ yHUHTU3Jard CBETHU €KUII YUYUPHUILIUHA
macodanan Oomkapumr. Cu3 yiga €K OyiraH malTUHTH3/a €ca aBTOMATHK Tap3/a
€HMK KOJITaH KUXO03JIADHU YUHUPHILL.

Macananudr Kyiuanmu: DoiiganaHyBud y4yH KypwiIMaHU MacodalaH
OoIIKapuII.

Kepakuau xuxosaap:

e ApIyuvHO 1maTa KypuiMacH;

e BREAD BOARD;

e USB Kab6enu;
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e Bluetooth momy;
o WiFi momy.

KuxosznapHuHr Basudanapu:
Bluetooth Mmoayn yit nuuna €ku yit arpoduna ssuu 20 merpraya 6yiaran
Macodaman OoMKapHIll YuyH Kepak Oymaau.

WiFi moayn yiian y30KpOoKKa YMKKaH 1 sS’IbHU UII KOMMHTH31aH Oankum 30
METpAaH Y30KPOKKa XM3MaT KHJIUII HMKOHUSATHTA 3Ta.

Niaun 0akapuin y4yH HaMyHa
Ky#nnaru pacMaa TU3UM apXUTEKTYPACUHU KYPUILIMHIU3 MyMKHH:

-

s
* ANALOG IN
~ Moo

o of oI o

Bluetooth moaysiman ARDUINO nuaracura ynam
#define ROBOT_NAME "RandomBot"

#define BLUETOOTH_SPEED 9600
#include <SoftwareSerial.h>

SoftwareSerialmySerial(10, 11); void setup()

{
Serial.begin(9600);
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while (!Serial) {
; [/ wait for serial port to connect. Needed for Leonardo only

by
Serial.printin("Starting config");

mySerial.begin(BLUETOOTH_SPEED);
delay(1000);

mySerial.print("AT");
waitForResponse();
mySerial.print("AT+VERSION");
waitForResponse();
mySerial.print("AT+PIN0000");
waitForResponse();
mySerial.print("AT+NAME");

mySerial.print(ROBOT_NAME);
waitForResponse();
mySerial.print("AT+BAUD7");
waitForResponse();
Serial.printin(*Done!");

by

voidwaitForResponse() {
delay(1000);

while (mySerial.available()) {
Serial.write(mySerial.read());

}

Serial.write("\n");

}
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WiFi Monen

void setup()

{

Serial.begin(115200);

}

void loop()

{

booleancurrentLinelsBlank = true;
while(1){

If (Serial.available()) {

char ¢ = Serial.read();

If (c =='n" &&currentLinelsBlank) {
Serial.printin("HTTP/1.1 200 OKrnContent-Type:
text/htmlrnrn<center><h1>Hello World!! | am
WiFiWebServer!!ll</h1></center>");

break;

¥
if (c=="n"){
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currentLinelsBlank = true;

elseif (c!'="r"){
currentLinelsBlank = false;
¥
Ha3zopar caBosuiapu:
1. Arduino ¥pHatuiras BocuTagapHud Macodaaan OOIKapuii?
2. Arduino ypuatwmiran Bluetooth momynu?
3. Arduino mnaracuan WiFi moxymu TymryHTHpUO GepuHT?
4. Arduino gacTpuii TABMUHOTH KaHIal Ty3HIITaH?
5. Arduino gacTpuii TAabMUHOTHAA XapaKaTiaHyBYH )KUCMHH aHUKIaI?

AnaOuériiap Ba MHTEPHET CalT/Iap:

1. Embedded Systems Architecture. A Comprehensive Guide for
Engineers and Programmers, by Tammy Noergaard, Elsevier 2012,
pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems

Foundations of Cyber-Physical Systems, 2nd Edition, 2011

https://en.wikibooks.org/wiki/Embedded_Systems

www.tutorialspoint.com/embedded_systems/index.htm
www.mypractic.ru

o ks~ w

3- aMaJMii MaIIFyJIoT.
Arduino Tu3uMuIa ayauo axX00poT OWJIAH MIILJIAIIL.

Arduino ypHaTWIran TH3UMH MUKPOGOH ayauo aX00pOTHH KaiiTa HILIam Ba
MYCHKA.

Mmpan makeaa: Arduino xkypuiamacu opkaid MUKpO(GOH OWJIaH HIIIall Ba
JamMnanapHu yuupuO EKuIl sbHU OyHJAH MakKcaJ MyCHKaJapHH Typura kapad
JTaMITaJlapHA Typinda €KU0 yIupuI.

Macananunr Kyinaumu: Arduino Kypuimacuaa MUKpOGOHHN YPHATHIIL
Kepakiu xuxo3iap:

Arduino miara KypuiMacu.
Breadboard;

USB Kaobeu;

Muxkpodon;

LED nammanap.
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Kuxoznapuunr Basudasnapu:

1. Arduino mmata Kypwimacu. Mcrajgran — Kepakiu
TU3UMIIAIITHPHUIN ~HMKOHHSATHITA 3ra Ba aBTOMATHK
XyCYCHSATIAPHTa 3ra.

2. Breadboard. DxTuétr KucMiapuHu YpHATHUII TIaTacu SbHU (3aI4acTh) JIAPHU
YpHATHINI y9yH Ba KypWJIMaHU TH3UM OPKAIH TEKIIMPUO KYPHUIIMMH3 YUyH

Kepak Oyaau.

3. USB Kao0erm.

by kabemmap Arduin0 KypuiIMacuHH KOMITBIOTEpra yJjaml y4yH

doiinananaMmus.

4. MuxkpodoH o

BO3HU (unTpiamga Ba é3umga épaam Oepaau Kypuiamara xap

KaHJan Makcaaaa KyJulal MyMKHUH.

NuHu 6askapuil y4yH HaMyHa

Kyitngaru pacmaa Arduino KypuimMacu KypcaTHIIraH.

Parameter

VCC

Ground

Out

Power LED

Sound Detection LED

Sound Set Point Adjust

Sound Set Point Adjust Power LED

vCC

/

s Ground

Microphone

L

Qutput

LM393 Op Amp Sound Detected LED

Value

5 Vdc from your Arduino

GND from your Arduino

Connect to Digital Input Pin
llluminates when power is applied
llluminates when sound is detected

CW = Mare Sensitive
CCW = Less Sensitive

Mukpo¢oH Moy IH
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Muxkpodon Mmoxyauan Arduino miaracura yJan

Hacmypuu koou.

[IArduino Sound Detection Sensor Module

int soundDetectedPin = 10; // Use Pin 10 as our Input
int soundDetectedVVal = HIGH; // This is where we record our Sound Measurement
boolean bAlarm = false;

unsigned long lastSoundDetectTime; // Record the time that we measured a sound

int soundAlarmTime = 500; // Number of milli seconds to keep the sound alarm
high

void setup ()

{

Serial.begin(9600);

pinMode (soundDetectedPin, INPUT) ; // input from the Sound Detection Module
¥
void loop ()

{

soundDetectedVal = digitalRead (soundDetectedPin) ; // read the sound alarm
time
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if (soundDetectedVal == LOW) // If we hear a sound
{

lastSoundDetectTime = millis(); // record the time of the sound alarm
/I The following is so you don't scroll on the output screen
if ("bAlarm){

Serial.printin("LOUD, LOUD");

bAlarm = true;

}
¥

else

{
If( (millis()-lastSoundDetectTime) > soundAlarmTime && bAlarm){

Serial.printIn("quiet");
bAlarm = false;

}
¥
¥

Mukpo¢oH OpKaJIu JaMIAJAPHA ¢KNMO YYMpHILL.

Kyiinnaru pacmaa ApaynHO KypHUJIMAacH KypCaTUJITaH.

Arduino niara KypuiMacu

103



LED namna ty3uiamim
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Muxpogon Ba LED namnanapaun yinam ynzmacu
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Numnapauran Tanép HaMyHa

JacTypHu koau.

//Arduino Sound Detection Sensor Module

intsoundDetectedPin = 10; // Use Pin 10 as our Input

intsoundDetectedVVal = HIGH; // This is where we record our Sound
Measurement

booleanbAlarm = false;

unsigned long lastSoundDetectTime; // Record the time that we measured
a sound

intsoundAlarmTime = 500; // Number of milli seconds to keep the sound
alarm high

void setup ()

{

Serial.begin(9600);

pinMode (soundDetectedPin, INPUT) ; // input from the Sound Detection
Module

¥
void loop ()

{
soundDetectedVal = digitalRead (soundDetectedPin) ; // read the sound
alarm time
if (soundDetectedVal == LOW) // If we hear a sound

{
lastSoundDetectTime = millis(); // record the time of the sound alarm

Il The following is so you don't scroll on the output screen

if ("bAlarm){
Serial.printin("LOUD, LOUD");
bAlarm = true;
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abrwnE

ok w

b
¥
else
{
If( (millis()-lastSoundDetectTime) >soundAlarmTime&&bAlarm){
Serial.printin("quiet™);
bAlarm = false;
b
}
b

Ha30paT CaBOJLJIAPH:

Arduino ypHaTriITaH BOCHTANAp ayanuo (aisuiap OuiiaH WIuIamn?
Arduino matacuH#u ayIuo MOIYJIH TYITYHTUPHO OepHHT?

Arduino nactpuii TabMHUHOTH KaHal Ty3HJITaH?

Arduino gactpuii TAaBMUHOTHIA XapaKaTIaHyBYH )KHCMHU aHUKJIaIl?
Arduino ypHaTmiran Bocutanap Mukpodon Ba LED namnanapuu ynain
yuzmacu?

Anaduériiap Ba HHTEPHET calTJiap:

Embedded Systems Architecture. A Comprehensive Guide for Engineers
and Programmers, by Tammy Noergaard, Elsevier 2012, pages — 672.
Peter Marwedel, Embedded System Design, Embedded Systems
Foundations of Cyber-Physical Systems, 2nd Edition, 2011
https://en.wikibooks.org/wiki/Embedded_Systems
www.tutorialspoint.com/embedded_systems/index.htm
www.mypractic.ru

4- amaJMii MALIFyJIoT.
Arduino TH3MMHIA KJIACC BA 00bEKTJIAPHHU SIPATHIII.

Arduino gacrypyaapuaa kiaacciaap aparum. Tyrmaua
00beKTHHHU SIPATHIIL

Mmpan makcax: Button Tyrmacu curHajuiapyHu KaWTa HWOUIAl  YYyH
Arduino MyxuTHIa KJIacC sIpaTHIIL.
Macananuur Kyinaumu: OW3HUHT JacTypUMHK3a OUp HeuTa TyrMajJapHu
KYIIUII Tajlad TWITaH BaKTAa, Xap OMp Tyrma yuyyH Y3WHUHT Y3rapyBUWJIApWHU,
JnacTypuil OJokiIapuHu Ba (YHKIMSUIAPUHU TY3UIll Kepak Oynanu. Xap cadap O0u3
Oup Xusl OOBEKTHU YaKUPTAaHUMU3/A JACTyp YHH IOKJIAiau, KaHaKa y3rapyBUHIIap
KEpaKJIMTMHU aHUKJIAWIM Ba 3HI ACOCHIICH Y3rapyBUMJIAp HOMHHH Y3rapTUpHO
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Ooopumm kepak. by Myammonu xanm kunum yuyH Arduino mactypriam TuiIHIa
KJacciap spaTHIITaH.

Kepakuu xxuxo3iap:

e Arduino miara Kypuimacy,
e Breadboard:;
e USB Kao0eu.

Munu 6akapuin y4yH HaMyHa

Knaccnap pmactypunra OOBEKTHHUHT SIHTH TYpUHHU SpaTHIl HUMKOHUSTHHU
Oepanu. Ymap xoccajap Ba ycyJUlapJlaH TalIKWMJ TOINraH. Xoccajlap — KJacc
OOBEKTHUHHM TaBCU(IJIOBUM MABIYMOTAMP. YCyJl — KJIacc Xoccalapu YCTHIa
OaKapUIIUIIK MYMKHUH OYTan QyHKIUsIap.

- Knacc xoccacu 0y y3rapyBuu.

- Kitacc ycynu 6y yHUHT QyHKIUSCHAMD.

Krnacc Kylinnarnya aHuKIaHaIu:

Class knacc _Homu { knacc avsonapu}

Knacc av3onapu Oy y3rapyBuninap, pyHkIiusap, Ooika Kiacciap Ba X.K.

KnaccHu sspaTuin

busHuHr Tyrmadya oOBEKTHMH3ra KiacCc sipatamMu3 Ba yHH button meb
HOMJIaMMM3.

Knaccummsra y3rapyBumiap kaOyn KuiamMu3 Ba ylapHU Xocca cudaruia
9BJIOH KWJIaMu3
class Button {
boolean flagPress;
boolean flagClick;
byte buttonCount;
byte timeButton;
byte pin;
b

by epnma Button xmacc Homu ¢urypaiu KaBc Wuuga KIACCHUHT XOccajapH
KCIITUPHWJITaH.

Arduino nactypJiapuaa Kjiacc KOHCTPYKTOpJIapu

Kiacc koHcTpykTOpiapu Oy Ki1acc 0OBEKTH SIpAaTHIIMIIKN OUJIaH aBTOMATUK
Tap3/a YaKuprwiagurad QyHKIUIIAP.
- KOHCTPYKTOPJIap KJIacC ab30CH XUCOOIaHa N,
- KaliTapyBuUM TUT KMMATHTra 3ra SMac, XaTToKu void Xxam;
- KJ1acc OusiaH OMp XWIJI HOMTa 3ra.

busznunr Button kimaccuMuzga oOpTHKYa MapTa METOJUIapHH YakupuoO
YTUPMACIUK YIyH KOHCTpPYKTOp siparamu3. [lapamerpnapuu ypHaruin 3ca buttonl
00BEKTHU APATUIIMIIN OUJIaH aMalira OIIUPUIIA]IH.
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ByHuHT yuyH kiacc TaBcudura KOHCTPYKTOP KYIIamus3.
Button(byte pin, byte timeButton), // koncmpykmop mascugu
JlacTyp oxupuga KOHCTPYKTOP METOJIUHU E3aMH3.
Button::Button(byte pin, byte timeButton) {

_pin=pin;
_timeButton= timeButton;
pinMode( pin, INPUT PULLUP); // onpedensiem 661800 Kax 6X00

}

pin Ba timeButton mapameTpiapuHu 0OBEKT SAPATHIMIIN OWJIaH YpHATAMU3
Button button1(BUTTON_1 PIN, 15);

Hxkra o0bekTra(TyrMara) 1acTypuMmu3 HILIAINMHYA TEKITUPAMU3
Ky#iugaru cxema Oyitnda cBetoauon Ba TyrmanapHu Arduino miatacura

yJIauMu3.

GND <3

Knonka 1

PNT2 +— 0 O0— 4

Kronka 2

PIN 11 Q—O/O—"

CeeTommon
PIN 10 <3 A H” 7

CBCTOI[I/IOI[ Ba TyIrMaJIapHH! YJIAHUII CXCMACH.

(V)

MoHTax mIaracuaa y K fIHI[&FPI‘-I& KYpHUHUIITA 3ra 0 JaaHu.

- Koucrpykrop mnapamerpnapugan (doiigananu® buttonl Ba button2
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O0OBEKTIIApUHU SpaTamMus3.
- YEeKCH3 IIUKJIJIa MKKaJIa 00OBEKT yUyH scanState METOAMHN YaKUpaMH3
- YEKCU3 [MKIJa MKKajda OOBEKTHHM XOJIATUHM TEKIIMpaMu3 Ba
CBETOIMOTAPHH OOIITKapaMu3.
JacTyp JUCTHHIN.
#define LED_1 PIN 13 //
#define BUTTON_1 PIN 12 //
#define BUTTON_2 PIN 11 //
#define LED_2 PIN 10 //

Il Onucanue xnacca obpabomku cueHan08 KHONOK
class Button {
public:
Button(byte pin, byte timeButton); // onucanue KoHcmpyKkmopa
boolean flagPress; /I npusnax knonka cetivac nasxcama
boolean flagClick; // npusnax knonka 6vina naxcama (kaux)
void scanState();,  // memoo nposepku cocmosinue cueHaia
void setPinTime(byte pin, byte timeButton); / memoo ycmanosku nomepa
8b1800d U BPEMEHU (YUCIA) NOOMBEPIHCOCHUS

private:
byte _buttonCount; // cuemuux noomeepiHcoeHull CmabuibHO20
COCMOsIHUSA

byte timeButton;, //eépems noomeepoicoenus cocmosinus KHONKu

byte pin; // Homep 6v1600a
}
boolean ledState/, // nepemennas cocmosinus ceemoouooa 1
boolean ledState2; // nepemenHas cocmosiHus c6emoouooa 2

Button button1(BUTTON_1 PIN, 15); // cozoanue ob6vexma ons knonku 1
Button button2(BUTTON_2_PIN, 15); // cozoanue ob6wvexma ons knonku 2

void setup() {
pinMode(LED_1_PIN, OUTPUT); Il onpeodensiem 6vi600 ceemoouooa
1 kak 6vix00
pinMode(LED_2_PIN, OUTPUT); // onpeoensiem 861800 C8eMOOU0OA
2 Kak 8b1x00
}

// 6ecKoHeyHblll YUKI ¢ nepuooom 2 mc

void loop() {

buttonl.scanState(), // 6vi306 memooda ckanuposanus cuenana knonku I
button2.scanState(); // évi306 memooa ckanupo8arus CueHaLa KHONKU 2

// 610K ynpaesneHus ceemoouooom 1
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if ( buttonl.flagClick ==true) {
// 6vLI0 Hadicamue KHONKU
buttonl.flagClick= false; // copoc npusHaxa Kiuxa
ledStatel= ! ledState/; // uneepcus cocmosinusi céemoouooa 1
digitalWrite(LED_1 PIN, ledState/); // 6év1600 cocmosnus ceemoouooa 1
}

// 610K ynpaesieHus c6emoouoo0om 2
if ( button2.flagClick ==true ) {
// 6vLI0 Hadcamue KHONKU
button2.flagClick= false, // copoc npuznaka Kiuka
ledState2="! ledState2; // uHeepcus cocmosiue ceemoouooa 2
digitalWrite(LED_2_PIN, ledState2); // 6v1600 cocmosinus ceéemoouooa 2
}

delay(2),; //3aoepacka na 2 mc
}

// Memoo nposepKu cOCMOosHUSL KHONKU

I flagPress= true - naowcama

/I flagPress= false - omowcama

/I flagClick= true - 6v11a nasxcama (kaux)
void Button::scanState() {

if ( flagPress == (! digitalRead(_pin)) ) {
// cocmosiHue CueHaNa 0Cmaioch NPedCHUM
_buttonCount= 0; // copoc cuemuuxa cocmosnust cuenana

}

else {
// cocmosiHue CUHaNa USMEHUIOCh
_buttonCount++; // +1 k cuemuuxy cocmosinus cuenana

if ( _buttonCount >= _timeButton ) {

// cocmosiHue cueHana He MeHsI0Cb 3A0aHHOe 8PeMsl

// cocmosiHue cueHana cmaio yCmouduebim

flagPress= ! flagPress, // unsepcus npusnaxa cocmosinus

if ( flagPress == true ) flagClick= true; // npusnax xnuxa na nasxcamue
}
}
}

// Memoo YCmanoB8Ku HoMepPa 8b1800A U BPEMEHU NOOMBEPIHCOCHUS
void Button::setPinTime(byte pin, byte timeButton) {
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_pin= pin;
_timeButton= timeButton;
pinMode(_pin, INPUT_PULLUP); // onpedensiem 661600 xax 6xo0

}

// onucanue koncmpykmopa kiacca Button
Button::Button(byte pin, byte timeButton) {

_pin=pin;
_timeButton= timeButton;
pinMode(_pin, INPUT_PULLUP); // onpedensiem 6v1600 kax 6x00

}

Ha3zopar caBosuiapu:

Arduino gacrypiapuaa Kiaacciap spaTHII?
Arduino gactrypiapuia Kjiacc KOHCTPYKTOPJIapH?
Arduino mactypiapuaa Kiacc spaTuii?

Tyrmaua oObEeKTHHU SpaTHII?

CBeToano/ Ba TyIrMaJlapHU yJIAHUII CXEMaCH?

akhownE

AnaOuériiap Ba MHTEPHET calT/iap:

1. Embedded Systems Architecture. A Comprehensive Guide for
Engineers and Programmers, by Tammy Noergaard, Elsevier 2012,
pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems

Foundations of Cyber-Physical Systems, 2nd Edition, 2011

https://en.wikibooks.org/wiki/Embedded_Systems

www.tutorialspoint.com/embedded_systems/index.htm
www.mypractic.ru

o bk w

S-aMaJIuii MalIFyJIoT.
Arduino ypHaTWIrad TH3UuMHU OuJiaH unuiam. (2 coar)

1-kucM. Arduino TU3UME/IA CUTHAJUIAPHU PAKAMIIN (PUIbTPALUSICH.

Nmpan makcax: XajnakuTiapHd (QuibTpiall Ba KOHTAKTJIAp CaKpallvHU
OJIIMHU OJIMII YYyH TyIMa CUTHAJJIAPUHM KaiTa UILUIaLl.

MacajaHuHT KYHWJIUIIKM: OCpHIraH BakT OpaJMFUia CUTHATHUHT XOJaTH
Oapkapop OynaraHgaH KeWHMH, TyrmMa KOHTAKTJapy XOJIaTH Kapopu Kalyl
KuinHaau. KoHTakTiap cakpalivHy OJIIMHU OJIMIITHUHT UIIOHWIN YCYJIUIND.

bynman Tamkapu, cUrHayuiapJa SJIEKTPOMArHUT XallAKUTJIAPHU OJIIMHU
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OJIMIII YYYH XaM KOHTAaKTJIap OapKapop XoJaTu yCyJu Kyaa Kylaauaup.

Nuau 6askapuil y4yH HAaMyHa

Kyhiuga xenrupuiran pamarpammaza Oy UMIYJIbC XalaKUTIA Tyrma
KOHTAaKTJIapuAaH KeJla€TraH CUrHajl Keatupwirad. WKkuHYM jauarpamMma  —
CUTHAJIHUA 0apKapop XO0JaTH BaKTMHH XHMCOOJIOBYM XMCOOIArny(CUeTIYNK) KOJIH.

bynnan kypuHuO TypuOAMKHU, XHCOOIaruy KUCKa UMITYJIbCIIM XaJaKUTIapHU
tanutad ro0opamu. SbHU, yIapHUHT KUHUMaTIapu Xed KadoH Oup XonaraaH
UKKUHYUCHUTA YTUII OCTOHacuradya etud Oopmaiiiu Ba TyrMaHd OOCWIJIMII XOJIaTH
Xocu1 OyIMainiu.

CurHamapra pakamJd KaiTa HWOUIOB  OCPHINHMHT  JKyJda KUHHH
AITOpUTMIIapU MaBXKy1 OVIr0, OU3HUHT X0JIaT/la CUTHAJI JapaKaCUHU YpTadyaCuHU
OJIUIII €TAPTUTUP.

* Tyrma xywiaHuImm cuUrHAIH

(N |

4 XoIaT XpcoOJarnyn KOan

A

6up X0IaTIaH HKKHHYHCHTA ¥ THII

t

[
Lt

Vpraua papaka KWiMATHHM ONMII AITOPHTMH COANA Ba KyHHparuda
KypuHHUIITa 5ra. ByHUHT ydyH OuW3ra curHan ypraya KUWMAaTUHU XHCOOJIOBYH
xucobnaruy Ba ypraua Bakt AVERAGE_ TIME koncTanTacu kepak 0ynaau.
- IUKIAa MabiAyM BakT AaBoMuja(MacasiaH 2MC) CHUTHall XOJIaTUHHU
VKUUMU3.

- Arap y mact nmapaxkana Oynca xupcobOnarmygaH lHE onu0 TanuiaitmMus.
Arap y 1okopu 0yinca 1HM KyiamMus.

- xucoOnarnd kKukMmatuHu mnactaadH ( OuiaH MOKOpUAaH Ypraya BakT
KOHCTaHTacH OWJIaH YeKJIaiMu3

- WyHAal Kuianb, xucoOiarud CUrHaid Jaapaxacu ypraya KUWUMAaTHHU
TAIIKWI 3TAJIH.

- Ka4yoHKM xucoOnaruy KuiimMatu 0 ra eTranja KOHTaKTJap KYIIWITaHIuTu
Kapop KaOyJ1 KWJIMHAIN.

- Ka4oH XucoONaru4 KWWMaTh  KOHCTaHTara erca, KOHTaKTiIap
Y3WITaHJIUTU Kapop KaOyJ KUIUHAIH.

Ky#nnaru nuarpammMa CUTHaJIHM ypTaya KUMMaTH allTOPUTMHUHU WIUTAIIMHA

KypcaTaiu.
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uki 2 mc

CurHan XONaTHUHKW aHWUKNaLlW

YpTa kuitmat YpTa Kuitmat

Xucobnarmum -1 Xucobnarnum +1

0 KMitmaTK fgapamacuaa AVERAGE_TIME

xucobnarMuHmn yeknaw KMAMaTK gapaxacnia
xucobnarmuHm yeknaLw

b Tyrma curHanu Ky@IaHHIIH

R 1

YpTagamam XpHcoGIHCH KOTH

v

b

Yexnornap

v

CHIHaTHH c]nmmpﬂal{raﬁ X0JIaTH

v

byHaka anroputM IOMMHM XallaKUTJIapAa XaM KOHTAKTJap XOJATUHHU
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OCOHTHMHA aHUKJIAN]IH.

JlacTypaa pakaMJii CUTHAJ GUIbTPAIMSACH AJITOPUTMHU aMAJIra OIIMPHIIL.
bu3 anoxuma kimacc spaTMaiicu OaaKy OJIIMHTH aMallii uiga Ty3rad button
Kiaccuaad ¢oigaraHaMu3 Ba Y3raptupamu3. Pakamiu QuibTpalusHu Xam yiia
KJIAcC/la amaJira OIMpaMus3.
Metoanu filterAvarage(ypra kuiimar 0yiinua uibTpiiali) 160 HOMIaHMU3.
ViinaiiMusku kinaccaa
scanState() — xoaTHH aHHMKJTAII
filterAvarage() — ypra kuiimar Oyiinva puabTpIIamn
CUTHAJTHM KalTa WIIAIIHA WKKH METOUIapUaaH OWPH HIUTATHIHIIN
MYMKHH.
filterAvarage() meromunu Button kmaccu TaBcudura xymamus. Ba sHru
METOAa JACTypUH KOJ €3aMu3.
class Button {
public:
void filterAvarage(); //
............. // KnaccHume bouka av3onapu

// ypma xuimam oyuuda CueHAIHU Guibmpaaul Memoou

// cuenan Kyuu oapasicaoa oyneanoa flagPress= true

// cuenan oxopu dapaxcaoa b6yneanoa flagPress= false

// oKopuoan nacmea xonamuru yzeaumupearnoa flagClick= true
void Button::filterAvarage() {

if (digitalRead(_pin) == LOW ) {
if (_buttonCount==0){

flagPress= true;
}
else {
_buttonCount--; //
if (_buttonCount ==0) flagClick= true; //
}
}

else {
_buttonCount++; // cuemuux ycpeonenus + 1

if (_buttonCount > _timeButton ) {
_buttonCount= _timeButton; //
flagPress= false; Il

}
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}

}
JlacTyp JIUCTHMHIH
#define LED_1 PIN 13 //
#define BUTTON_1 PIN 12
#define BUTTON_2 PIN 11
#define LED_2_PIN 10

class Button {
public:
Button(byte pin, byte timeButton);
boolean flagPress;
boolean flagClick;
void scanState();
void filterAvarage();
void setPinTime(byte pin, byte timeButton);
private:
byte _buttonCount;
byte _timeButton;
byte pin;
5

boolean ledStatel;
boolean ledState2;

Button button1(BUTTON_1 PIN, 15);
Button button2(BUTTON_2_PIN, 15);

void setup() {
pinMode(LED_1_PIN, OUTPUT);
pinMode(LED_2_PIN, OUTPUT);

}
void loop() {

buttonl.filterAvarage();
button2.scanState();

if ( buttonl.flagClick ==true ) {
// KHOnKa bwlia Haxycama
buttonl.flagClick= false;
ledStatel=! ledStatel;
digitalWrite(LED_1 PIN, ledStatel);

}
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if ( button2.flagClick ==true ) {

// KHOnKa bwlia Hax@cama
button2.flagClick= false;
ledState2=! ledState2;
digitalWrite(LED_2_PIN, ledState?2);

}

/*
digitalWrite(LED_1 PIN, buttonl.flagPress);
digitalWrite(LED_2_PIN, button2.flagPress);
*/

delay(2);
}

void Button::filterAvarage() {
if (digitalRead(_pin) == LOW ) {

if (_buttonCount ==0) {
flagPress= true;
}

else {

_buttonCount--;
if (_buttonCount ==0) flagClick= true;
}

}

else {
_buttonCount++;

if (_buttonCount > _timeButton ) {
// cuemuuk docmue 02paHuyeHus
_buttonCount= _timeButton;
flagPress= false;

}
}
}

void Button::scanState() {

if ( flagPress != digitalRead(_pin) ) {
_buttonCount= 0;
}

else {
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_buttonCount++;

if (_buttonCount >= _timeButton ) {
flagPress=! flagPress;
if ( flagPress == true ) flagClick= true;
}
}

}
void Button::setPinTime(byte pin, byte timeButton) {

_pin= pin;
_timeButton= timeButton;
pinMode(_pin, INPUT_PULLUP);

}

// koncmpykmop kaacca Button
Button::Button(byte pin, byte timeButton) {

_pin=pin;

_timeButton= timeButton;

pinMode(_pin, INPUT_PULLUP);
}

Ha3zopar caBosuiapu:

1. XanakuTiapau QpUIbTPIAIIHUHT a3aTUKIapH

2. KoHTakTinap CUrHaJUIapuHU (PUIBTIAMIHUHT ¥pTa KUHMaTH METOJUHU
TYLIYHTUPHHT.

3. Pakamiu curxan puiabTpanuscy alropuTMHU amalira OIMPHUIIHA
TYIIYHTUPUHT

4. Cun@ Ba 00beKTHUHT OUp-Oupuban dhapku?

5. Tyrma curHajulapyuHu KailTa HIUTAIAH MaKcaa HuMazaa’?

AanaduéTiap Ba HHTEpPHET calTiaap:

1. Embedded Systems Architecture. A Comprehensive Guide for Engineers
and Programmers, by Tammy Noergaard, Elsevier 2012, pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems

Foundations of Cyber-Physical Systems, 2nd Edition, 2011

https://en.wikibooks.org/wiki/Embedded_Systems

www.tutorialspoint.com/embedded_systems/index.htm

www.mypractic.ru

o b w
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KYUMA MAIIFYJOT.

Arduino Tu3uMH y4yH KyTy0XoHa sipaTui (2 coar).

Nmpan makcan: TATY “Komnbrorep tu3uminapu” kadeapacu UiIMHR-YKYB
nabopatopusacuna Arduino VpHaTWITaH TU3UMHUIA JACTypJlall y4yH Y3WHUHT
KyTyOXOHACHHH TY3HIII.

MacajaHuHr KYWWIHMIIM: SIHTH JAcTypAa KIACCHUHI TY3WIHIIA Ba
METOJMHM amaira omMpuil kepak. FOkopuaarun GyHKUUAIApHU amaira OUIMpPHIL
y4yH KyTyOXOHa SIpaTHIIl KepakK.

Nunm 6akapuin y4yH HaMyHa
ApayuHO TU3MMHJA KyTyOXOHA Ty3UII XyAIU KyIIMMYa KJIace ipaTUIl KaOu
amaira ompuiaau. HlyHuHT yuyH Ty3unaérrad KyTyOXOHAHUHT (DYHKIHSUTApUHU
aHUKJIAIll Kepak Oynaau.
KyTtyOxoHaga MUHUMYM HKKH (ailn OyIuiy mapr:
- capnaBxa (Qaitnm (.h keHraiiTmManm)
- YUKYBYHU JACTyp KoM (aitn (.cpp KeHranTMamim).

Button.h capaasxauau ¢aia
#ifndef Button_h //
#define Button_h //

#include "Arduino.h"

// Knacc obpabomxu cueHanos
class Button {
public:
Button(byte pin, byte timeButton);
boolean flagPress;
boolean flagClick;
void scanState();
void filterAvarage();
void setPinTime(byte pin, byte timeButton);

private:
byte _buttonCount;
byte _timeButton;
byte pin;

5

#tendif
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Button.cpp kyryOxoHacu YuKyB4YH (aiiam

#include "Arduino.h"
#include "Button.h"

void Button::filterAvarage() {
if (digitalRead(_pin) == LOW ) {
if (_buttonCount==0){
flagPress= true;

}

else {
_buttonCount--;

if (_buttonCount ==0) flagClick= true;

}
}

else {
_buttonCount++;

if (_buttonCount > _timeButton ) {

_buttonCount= _timeButton;
flagPress= false;

}
}
}
void Button::scanState() {
if ( flagPress = digitalRead(_pin) ) {
_buttonCount=0; }

else {
_buttonCount++; // +1 k cuemuuxy

if (_buttonCount >= _timeButton ) {
flagPress=! flagPress;

if (flagPress == true ) flagClick= true;
}
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}
}

void Button::setPinTime(byte pin, byte timeButton) {
_pin=pin;
_timeButton= timeButton;
pinMode(_pin, INPUT_PULLUP);

}

Button::Button(byte pin, byte timeButton) {
_pin= pin;
_timeButton= timeButton;
pinMode(_pin, INPUT_PULLUP);

}

KyTry0XxoHaHM TYFPH 3bJIOH KHJIMII 3TAIIAPH

- Arduino IDEH#M uira Tymmpui;

- ®aiin -> Hactpotiku -> CKpeTwiapHU KOWIAIITHPHII TTAMTKACHHHU KypcaTruo
yrum D:\Arduino Projects. ApayuHoaaru npoeKTaapuMHU HYJIHHU KypcaTaMu3
(D:\Arduino Projects).;

- iy nankanu uuuza libraries mankacuuu Ty3mu3s (D:\Arduino
Projects\libraries).;

- libraries mankacwam ssHTH Button kyTyOoxoHa yuyH siparunaau (D:\Arduino
Projects\libraries\Button).;

- apaTwuirad nankara Button.h, Button.cpp Ba keywords.txt mapau
Ky4upaMu3.

ApaTuiaran kyryoxonaaan goiigajsanum
#include <Button.h>

#define LED_1_PIN 13
#define BUTTON_1_PIN 12
#define BUTTON_2_PIN 11
#define LED_2_PIN 10

boolean ledStatel;
boolean ledState2;

Button button1(BUTTON 1 PIN, 15);
Button button2(BUTTON_2_PIN, 15);

void setup() {
pinMode(LED_1 PIN, OUTPUT);
pinMode(LED_2_PIN, OUTPUT);
}
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void loop() {

buttonl.filterAvarage();
button2.scanState();

if ( buttonl.flagClick == true ) {

buttonl.flagClick= false;
ledStatel="! ledStatel;
digitalWrite(LED_1 PIN, ledStatel);

}

if ( button2.flagClick ==true ) {

button2.flagClick= false;
ledState2="! ledState2;
digitalWrite(LED 2 PIN, ledState2);

}

delay(2);
}

Ha3zopar caBosiapu:

1. ApayuHO TU3UMHIa KYTyOXOHA SIpaTHIll KaHAai KyJlaiaukiap Oepaau?
2. Cun( Ba 00bEKTHUHT OUp-OuprbdaH hapku?

3. Kyry6xoHna 6usian 00beKT KJIaCCUHUHT acocuit (hapku Humana?

4. KyTyOXOHaHHU SIpaTULITHUHT MUHUMYM LIapTiIapu HUMaiap?

5. KyryOxoHaHu bJIOH KATUIT OOCKUYIApUHA CaHA0 YTHHT.

Apnabuériiap Ba HHTepHeT caifTjiap:

1. Embedded Systems Architecture. A Comprehensive Guide for
Engineers and Programmers, by Tammy Noergaard, Elsevier 2012,
pages — 672.

2. Peter Marwedel, Embedded System Design, Embedded Systems

Foundations of Cyber-Physical Systems, 2nd Edition, 2011

https://en.wikibooks.org/wiki/Embedded_Systems

www.tutorialspoint.com/embedded_systems/index.htm
www.mypractic.ru

ok~ w
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 KEWCJIAP BAHKH



V. KEUCJIAP BAHKHA

1. YpHaTHITaH TH3MMIAPHHUHET 3 Ta OJaTHii éKM YHUAIIMK OJaTHii GyIMaraH
HOMH KaHjaaun?

2. Kanpaii ityinap Ouian X03Upryl MalTaa YpHATUITaH JJOWKXaiap
KOMIUIEKCUTa OJATUM Tap37a MypOrKaaT KUIUII €KA KUIMACIUK
rurnore3anapu MaBxya? Typra MUCOJ KEJIITUPHHT.

3. Kylingarunapaan kaiicuiiapy YpHaTUITaH TU3UMIIAp XUCOOIaHAIH:

e MeaunuHa KypriMajiapu
e Kommyrep Tu3nmiapu

e Xyna nmonunu

e bapuacu

e Xeu Kalcucu

4. a. 5 Ta Typiu YpHaTUITaH TU3UMIIAp OO30pUHU alTUHT Ba Tabpu]IiaHr
b. Xap 6up 6030pHUHT 4 TaJaH KypHJIMacUTa MACOJI KSJITUPUHT.

5. DHr Kyn ypHaTUIITaH JIOWKUXanapra acoc KMJIMO oJIMHTraH 4 Ta pUBOKJIaHTaH
MOJICJUTAPHUHT HOMU aiTUHT Ba TabpU( OCpUHT.

6. a. VpHaTHﬂraH Tusumitapuu Jlonxanam Ba PuBoxitantupui Xaér
cukiii Monenn Huma? CxeMacuHU YU3HHT.

b. Kaiicu puBoIaHraH MOZEIIap 11y MOJEITa aCOCIaHIaH?
C. by Monenna veura daza 6op?
d. Xap Oup (pazaHUHT HOMUHHU KEJIITUPUHT Ba TabpU(DIIAHT.

7. Kaiicu 6ockuu YpnHarwiran Tuzumnapau Jloinxanam Ba PuBoxxiantupuii
Xaér cuxkiu Moaenununr oupunun pazacu-APXUTEKTYPAHU
SPATHIIra kupmaiiau?

a. bu3Hec CHKIM apXUTEKCTYPACUHU TYIIYHHII.

ApPXUTEKTYpaHH Xy KATIAIITUPHILL

VpHATHIITaH TH3MMIAPHH KY11a6-KyBBaTIAMOK.

Kyunu TexHuk acocra sra 0yJIMoK.

Xeu Karcucu

®o0o

8. VpHaTHITaH TH3MMIIApHHM JTOMMXAAIINA O/aT/Ia F03ara Kelauran OelTa
acocit OOCKUYMHU KEITUPHHT.

Q. YpHaTI/mraH TH3UMJIAp apXUTEKTypacu Kanaam?

10. Xapbup VpHATHITaH TH3MMIIAp ApXUTEKTypara sraMmu?

11.a.  YpHarwiran TH3MMIIAp ApXUTEKTYPACHHUHT 3IeMEHTH HUMA?
b.  ApXuTekTypa dJeMeHTIapura 4 Ta MUCOJ KSITHPHUHT.

12. ApxuTektypai cTpyKkTypa HUMa?

13. CTpyKTypaHHHT 5 Ta TYpUHH aWTHUHT Ba TabpU(QIIaHT.

14. a. YpHaTHiITaH TH3MMJIAPHH JIONNXAIIMIHMHT KaMHAa 3 Ta GOCKUYHHH
AUTUHT?
b. Y0y 6ockuunapHu apXUTEKTypacu KaHaai Talkuil KHIuHa U ?

15.a. S'praTHnraH Tuzumitap mozenu HuUMa?
b. Kangaii crpykrypaiv EHIammin OwIaH YpHATHITaH TH3UMIIAP MOJCITUTa
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DPUILIUIATIH.
C. YOy MOJEIHUHT KaTjaMIapyuHU YU3UHT Ba TapudIIaHT.
d. By Mozen Huma cababjaH TaHUIITHPUIITN.
16. Huma yuyH Kucmiiab apxutektypanam ¢oigany xucoOaaHaam?
17. Kylinnarunapaan Kaiicu OMpu YpHATHITaH TU3MMIIAPHUHT aCOCUI
aJIIEMEHTIIapu XUcoOIaHam?
A. Anmapat Katjam.
B. JlacTypuii TAabMUHOT TU3UMU
C. Amanuii gacTypuii Katjaam
D. Anmnapart, lactypuii Ba AManuii nactypuil KaTiamiap.
E. A éku D, kypunmara O0FIuK X0Ji/a.
18. VpHaTHIraH TH3MMIAPHH JTOHMXANAIIHAHT GHPraluKIard MabIyMOTIAPHH 6
Ta MaHOACUHU E€3UHT.
4-bBynum.
1 A)BTA (ISA -byiipyknap Tuzumu ApXUTEKTypacH)- HUMa?
B) Kanpait xycycusitinap BTA ra taspud 6epann?

2 A) BTA na yuta 3HT Ky KYJUTaHUJIQJAUTaH apXUTEKTypa acocuaa
KypWITraH MOJIeJIJITApHA HOMUHU KEJIITUPUHT Ba YJIapHH
TabpU]IIaHT.

B) BTA HuHT myHai HKKA MOJISIIMHA caHA® YTHHT Ba yJjapra
tabpud 6epunrku, ynap BTA HUHT acocuil y4 MOJAENId OCTHIA
ounamrad OYJICHH.

C) IOkopunaru pyiixaraadn bTA HUHT TYpT XaKUKUA MaBKY
POTCECCOPJIAPUHU KETUPHHT.

3 A) IlnaTaHuHT acocuii KOMIIOHEHTAIApU Ba MPOTCECCOPHUHT MUKHU
Ty3unuimy Heyman moaenu Ouinan Oupraivkia KaHaal xosaa aMann
Oaxxapaau?

4 I"apBapa monenu Heyman Moaenugan XOCUiI KUJIMHAIH.

5 4-73 (a Ba b )pacmapna Heyman Ba ["apBapj Mojennapura

acoclaHTaH mpoTceccopiap tacBupianrad. [llaxcuii pukprmapunrus
OnaH M30XJIaHT.
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Figure 4-73a:

Instruction Data
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6. Heyman moznenura kypa Mapkaszuii npoTCeCcCOp HUHT aCOCUU
KOMITOHEHTaapuHU caHal YTUHT Ba yiapra Tabpud OepuHr.
a) Perucrep numa?

7.
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b) PerncrepHUHT 3HT KYIT KYJUTAHUITYBYM UKKH TYpPHUTa MECOJI KSJIITHPHHT Ba
ynapra Tabpud OepuHT.

8. Perucrep TapkuOugaru UKKH 3JEKTpiIH (Paos 3jieMeHTaap Kancu?

9. IIpoTceccop amanu Kylnaa KeJITUPWITaH KaiCH IjlaTa MEXaHU3MH TOMOHH/1aH
Oaxkaputaaun?

A. Tuszum coartu.

B. Xotwupa.

C. Kupurum/Yukapuin KypuiMacu

D. Tapmokka OupiamTupuiIrad KOHTPOJLIED.
E. Ty¥pu xaBo0 KeJTUpUIMAraH.

10. Vpuaruiaran TH3MMHHHT XOTHPA HAPXUACHHI YM3MAa KeATUPUHI(UU3UHT) Ba
V3UHTU3HH TabpU(DUHTU3HA KEITHPUHT.

11. XotupanuHr nporceccopra OUpIaITUPUIUIIN MyMKUH OYIIrad Typiapu
KaHJail TypJyap?

12.  a) ROM Ba RAM ¥pracunaru dapxiap Humaiap?
b)xap Oupura MKKuTagaH MUCOJ KEITHPHHT.

13. a)Maxdwuii xoTHpaga MabIyMOTIIADHU CaKJIall Ba KaiiTa TOMUO OJUITHUHT
y4Ta 3HT Ky KYJUIaHWIaJUTaH cXeMallapyu Humanap?

B) CACHE HIT Ba cache miss opacuaaru dapk Huma?

14. Xotupanu OoIIKapaJurad 3HT KyIl KOJUIAaHWJIaUTraH KHCMJIapHH HOMUHHU
KEJITUPUHT Ba yJapra Tabpud OepuHT.

15. ManTukuii Ba ®usuk Xotupanap opacujaru GapKHu KEITHPHHT.

16. a) XoTtupa xapuracu HUMA?

b) 4-74 pacmaaru xoTHpa XapuTacu OWJIaH TU3UMHUHT XOTHPa KypPUIHIINA
HUMa?

C) 4-74 pacma TaCBUpJIaHTaH XOUTapa XapUTaCH KaliCH XOTHpa K
OMIIOHEHTH MAXCyC MPOTCECCOP r'a MOC KOWJIAIITUPHIIAIN?

17. Kuputu /Mukapuin KypuIMacuHA TaCHU(} KUHUIa (o aianyBuu OJITUTA
MaHTHUKHH OYIMMIIapHA HOMUHU KEATUPHHT Ba TabpHUQIaHT.

18. Kucmiu Ba mapamen K/Y ypracunaru dhapk Huma?

19. K/M kypunManapunu 6omkapuil yuyH K/U KoHTpoiepuHH 3 naura ojyBYd
TU3UMJIApJIaru Maxcyc npotceccop Ba K/Y koHTposiepnapu opacuaaru
dapkuu TonuHT. Maxcyc npotceccop Ba K/H konTposuiepiaapu opacuaaru
uHTepdeic yuyH Tanad dTUIaIurad KaMuJ1a MKKd MaHOa HOMUHH
KEJITUPHUHT.

20. [IponeccopHuHT amanuii »kapa€H BakTH Ba y opKainu ¢dapku Huma?

21. a) Omeparcuon tTuzumra(OT) Taspud OGepunr.

b) OnepaTcroH TU3UM HUMa MII Kuiaau (Basudacu)?
¢) Ypuatuiran tusum monemu (Embedded Systems Model) muunarn
OTEePaTCUOH TU3UMHHU UarpaMMacUHU YU3UHT.
22. a) Kepuenra tabpud OepuHT.
0) Keprennu nkknuta GyHKCHACHHU TaCBUPJIad OCPUHT.

23. Oparuii OT napHUHT yuTa MOJENIMIaH OMpUra TYIIAJUTaHUHU TaHJIaHT.
A. sxmmt(monolithic), katmam(layered), €ku MucpokepHen.

b. mononutuk, naepen, éxku monolithic - modularized.
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24.

C. layered, client/server, éku microkernel.
J1. monolitik-modularized, client/server, éku microkernel

C. IOxopuaru KenTUupUIraHJIApHUHT OUPOPTACH XaM TYIIManIu.

a) Figures 9-40a, b, Bac dan OT mopenura Moc cxeMaHu KYpCaTHHT.

0) xap 6up mojzen acocuaa Kypuiarad peai Bakt OT napuHu HOMUHU

KGJ’ITI/IPI/IHF.
T :
: H
)
E O The Operator ‘------é—---
.
E S User Program ‘------:----
i Input/Output Management 4_---.5.--_
: Operator Process ‘-----.5.--_
L} Ll
[} "
: M & Drum M t R R
: emory rum Managemen * :
"
H Processor All i d Multi E ing mm——meaaa
: rocessor Allocation and Multiprogrammin <- :
Figure 9-40a: OS block diagram 1
®urype 9-40a: 1-6;10k cxema.
: H gher-level Software (Applications) :
25 H
: os ;
F v pESSSsssssssss ¢ pESSEsssssssss . E
HEH - o Memory HE Process H
HH file VO E v Management E v Management E :
: -------------- s s m- .- D s mm == - E
Pogmmmessesssees Popmmessssse-o-- L 2
L - . v Memory v Interrupt I
E H /O Drivers E H Drivers E H Drivers E E
: ______________ L. L. E
: Bd ware :

25.

Figure 9-40b: OS block diagram 2

®durype 9-4006: 2-610K cxema.

r
[ '
: o :
H
" Fremssssmmannnn [P — H
' ' . H " H
H ' Memory H ' Process H '
.
H + Management + Management | '
. H L H .
: :
M [

Figure 9-40c: OS block diagram 3
®durype 9-40c: 3-610K cxema.

a) s)kapaéH(process) Ba okum(thread) ypracuma Kkannaii gpapkiaap MaBxya?

Layer 5
Layer 4
Layer 3
Layer 2
Layer 1
Layer O

0) »xapacH Ba Macana(Tack) ypracuaa KaHaail Gpapkiap MaBxym?
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26.

217,

28.

29.

30.
31.

32.

33.

34,

a) MacaJlaJapHU sIpaTUILAA KalCh CXeMa YMyMUI X0JAa KEHD
KYyJUTaHuIaau?

0) cxemanu xap Oupuaa Kymanuiaaurad OT ra MUCO KEITUPUHT.

a) acocui atamaiapjiard Kaiicu xonaTiap(Tepmc) macaina 0yina onaau?

0) xonat nuarpamMmmacunu ¥3 nuura ojiran OT ra MECOJI KEJITUPUHT.

a) MPEeEeMIITUBE Ba HOHO-TIPEEMIITHRE JKaIBAIIApH Oopacua KaHaail dhapkiap
MaBXya?

0) mpeeMTUBE Ba HOH-IIPEEMITHUBE >KaABAITIApUHM y3 nunra onagurad OT
Japra MUCOJ KEITHPUHT.

a) peaj BakT oneparcuoH tuzumura tabpud oepunr (PTOC)?

0) pean BakT OT ra UKKWTAa MUCOJI KEIITUPUHT.

[T/F] RTOS npeemntuBe xaaBajylapyuHU Y3 HUUTa OJIMAMIN.

OTHHHT al0Ka Ba MEXaHU3MIIAPUHH OOIIKAPHUII OpaCUIArd aCOCHA
Ba3u(acuHu aUTUHT Ba Tabpud OCPUHT.

a) Race conditions ra taspud 6epuHr.

0) Race conditions HM Xai KWIHMII y9yH KaH/1ail TEXHUKAJIAp MaBxKy1?
Kyitmnarunapaan kaiicunapu OT Ba Kypuiimanap opacujaru ajokara xajial
oepamu:

A. xabapyiapHUHT HaBOaTAa TYpUILN

b. curnan

C. semaphore

/1. YokopuarugapHu XaMMacH TyFpU

D. TY¥pH kaBoO UYK

a) >kapa€HJIapHU KepHEJ MOJIe J1a Ba ycep MOoJe Jla OakapuiuiM ypracuaa

KaHaal dapkiap MaBxya?

0) xap MOJie YUyH JlacTypJiapra MUCOJIap KEATUPHHT.

35. a) cermeHTarcusiamra Tabpug OCpuHT.
0) cerMeHT aJipecIapuHu TyTiam HuMa?
C) CerMEHTIapiaH KaHAail MabIyMOTIAPHU TOMUIIUMU3 MyMKHUH?
36. [T/®] Xorupanu crack cermentu 0y ®UDO napbaty.
37. a) caxudanam HUMa?
6) OT auHr caxudaiapruHy aIMaIITHPUII Ba XOTUPAJAaH YUKAPHUILIHU
TaIIKWJI 3Ta OJIQJANraH 4 Ta aNrOPUTMHU CaHAHT Ba Tabpu@ OCPHHT.
38. a) BupTyau xoTupara Tabpudp OepHuHT.
0) HUMa y49yH BUPTyaJl XOTUpajaH ¢oimananamMus?
39. a) muma yuyn OT napaa POSIX crangapTuHu amaiira omypamus?
0) POSIX naru 4 Ta API OT napuu cananr Ba Tabpud OCpHUHT.
¢) POSIX nu kynna6-xKyBaTnaiauran peai Bakt OT mapura yura MUCOJ
KEJITUPHUHT.
40. a) OT ra sHr Ky Tabcup Kutaaurad uKkuta TusuMoctu OT napHu ailTUHT.
0) xap Oup UMIYJIC TAbCUP KUJIUII opacujaru (hapk KaHam?
41. a) BSP nHuma?

0) BSP na xoinammran KaHam dJieMEeHTIIap MaBxKy1?
¢) BSP naru pean Bakt OT nmapura nKKATa MUCON KEITHPUHT.
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VIL. TJIOCCAPUN

Tymynua

V36ex THINAATH WapXHu

NHram3 Twiaaard mapxu

accumulator

AMK amamtapu
HATW)KACHHM Yy3uJ1a cakiad
TypaJuraH perucTp

Also known as A or AC, or
by other names. The register
which holds the results of
ALU operations

a/d

Amnanornan pakamiaura
Y3rapTUpUIL

Analog to digital.

addressing mode

Anpecnani, mporeccop
XOTHUPACH]IA KOMJIAITYBHH
aHuWKJa Ba uo1a STHIIL

The math used to determine
a memory location by the
CPU, and the notation used
to express it

ALU ApupMETHK MaHTHKHUI Arithmetic Logic Unit.
Kypuima. Acocuit Performs basic mathematical
MaTeMaTUK aMaJsIapHU manipulations such as add,
Oaxkapaiu. subtract, complement,
negate, AND, OR
ANSI C AmMepHuKka MUJITUN American National

cTanjaptiaap UHCTUTYTH C
TWJIH CTaHJIapTH

Standards Institute standards
for C language.

assembly language

Maxcyc MalmHa TUIMHUHT
MHEMOHUK KYPUHUIIN

Mnemonic (abbreviation)
form of a specific machine
language

bit field bup xoiina »xamaaHrad A group of bits considered
ouTiap rypyxu as a unit. A bit field may
cross byte boundaries if
supported by the compiler
block { Ba } mapra onmaran C Any section of C code
JAacTypJaail THIH KOJIH. enclosed by braces, { and }.
Cunaraktuk xxuxarugan oup | A block is syntactically
OyipyKra TeHT equivalent to a single
instruction, but creates a
new variable scope.
CAN Bosch Ba Intel tomonuman | Controller Area Network,
UIIL1a0 YUKUIraH 0yiuo, developed by Bosch and
KYpUIMalapHU Intel. It is an inter-module
Oommkapuaa bus that links controlled
KYJUTaHWJIaIUTaH IIMHA devices
cast V3rapysuuaapuu 6up Also coerce. Convert a
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TypJlaH UKKWHYH Typra
Yrupuii

variable from one type to
another.

checksum

Maxcyc UKKWJIMK paKaMHH
Kyl Opataa OuHap
MabJIYMOTJIAp Y3YHJIUTUHU
aHUKJIaIl1a UILaTUIau

A value which is the result
of adding specific binary
values. A checksum is often
used to verify the integrity
of a sequence of binary
numbers.

cross compiler

Typiu xomneroTepiapaa
HWIUIaN OJIaguTraH
KOMIIUJIATOP

A compiler that runs on one
type of computer and
compiles source code for a
different target computer.
For example, a compiler that
runs on an Intel x86 and
generates object code for
Motorola's 68HCO05.

debugger JlacTyp xaTOJaMKIapu A program which helps with
TOMWITaH/Ia yJIapHH system debugging where
Oaprapad sTunina Epaam program errors are found
Oepaau and repaired. Debuggers
support such features as
breakpoints, dumping,
memory modify
EEPROM DNeKTp Yuupriiaaura Electrically erasable
KaiiTa acTypiiaHaurad programmable read only
JTIOUMHUN XOTUPa memory
embedded Atpodpnarm  tmzum  Eku | Fixed within a surrounding

OynuM OuiaH OMpJIALIMILL
bynnan Ttamkapu Maxcyc
KHUX03/1a Maxcyc BasudaHu
OaxkapuIlra MyJDKaJIaHUII

system or unit. Also,
engineered or intended to
perform one specific
function in a specific
environment

index register

Nnnexcnn agpecnamiga
WILIATWIAAUTaH PETUCTP

Also known as X, IX or by
other names. The register
used to hold a value that
becomes a factor in an
indexed addressing mode

interrupt

baxxapununb typran
Kapa€HHU TYXTaTHUII YUyH
IpolLeccopra CypoB CUTHAIIN
KYHATHUILI

A signal sent to the CPU to
request service. Essentially a
subroutine outside the
normal flow of execution,
but with many extra
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considerations

J1850

SAE tomonnnan niuiad
YUKUAJITaH KAPYBYHA MOTYJI
[IMHACH

An inter-module bus
endorsed by the SAE
(Society of Automotive
Engineers).

machine language

Maxcyc npoueccopnap
TYLIyHAJUTaH UKKUITUK
OylipyKIap KoIu

Binary code instructions
which can be "understood"
by a specific CPU. More
pedantically, binary
numbers which, when
represented as voltage
signals within a
microcontroller, drive the
internal circuitry to perform
further state changes.
Compare with assembly
language

memory-mapped

XoTtupagaru XakukKun aapec
Owtan OupIairad BUPTyas
azpec €Ku XoTupa

A virtual address or device
Is associated with an actual
address in memory. CPU
registers are often not
memory-mapped

port

Kupurum/aukapunrau
(bU3HK KuXaTaaH OoFanl

A physical 1/0 connection

program counter

Ketinn Oaxapuinim Kepak
Oynran OyipyK agpecuHu
CaKJIOBYH TIPOIIECCOP
perucTpu

Also PC. A CPU register
which holds the address of
the next instruction to be
executed. The program
counter is incremented after
each byte of each instruction
Is fetched

PROM Kaiita nactypianaauran Programmable read-only
JOUMHUIN XOTUPA memory. ROM that can be
programmed
register [Tpoueccopuu TaBcudosun | A byte or word of storage
0aiiT Eku CY3HU which exists within the CPU
KOUTIAIITUPYBYH proper. Registers directly
interface to the ALU and
other microprocessor
functionality
ROM dakat ykunaaurad xotupa | Read Only Memory.
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RS-232 Crangapt keTMa-keT aioka | A standard serial
OPTH communication port
SCI ACHHXPOH KeTMa-KeT SCI is an asynchronous
uHTepderc serial interface also known
as UART (Universal
Asynchronous Receiver
Transmitter). The timing of
this signal is compatible
with the RS-232 serial
standard but the electrical
specification is board-level
only
SPI Tamku uaTEpdEiicnap Serial Peripheral Interface
KeTMa KeT uHTepdeiicu bus. A board-level serial
peripheral bus. Followed on
by QSPI
shift Peructp kuiiMaTuHu OUp Also rotate, with subtle
out yurra €xu vanra cypum | differences between them.
Move the contents of a
register bitwise to the left or
right
simulator Armapar TabMUHOTH XatTd | A program which recreates
XapakaTjapyuHU KanTa the same input and output
TakpopJai onaguran nactyp | behaviour as a hardware
device
stack Bakrunganuk mabaymoraap | A section of RAM which is
cakyad Typull yayH used to store temporary data.
MYJDKaJJIaHTaH OlepPaThB A stack is a last-in-first-out
XOTHpa KUCMH (LIFO) structure
static OnepaTtuB XOTUPAHUHT A variable that is stored in a
Maxcyc koiuaa xounamrad | reserved area of RAM
y3rapyBuH instead of in the stack. The
area reserved cannot be used
by other variables
timer CurHajiHu A peripheral that counts
XapaKeTJIaHUIITHHI transitions in a signal,
XHCOOJIOBYN MYXHT independently of program
execution
UART Vuusepcan acunxpon kadyn | Universal asynchronous

Kunu6 xyHaryBun. Kerma
KETJIaH IIapaJujienra Ba

receiver/transmitter. A
serial-to-parallel and
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aKCUHYa YTUpaIH

parallel-to-serial converter

volatile

Tycarnan y3rapumm

MYMKHH OYJIraH XoTupa

cuHpu

The quality of a value that
changes unexpectedly. The
compiler cannot trust that
the value of a volatile
variable remains constant
over time, and therefore
cannot perform certain
optimizations. Declared
explicitly by the
programmer, or determined
by the compiler
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KaiiTa Tal€piam Ba YJIAPHUHT MaJlaKaCMHHM OLIUPUINHU TAIIKWI STHUII OOUI WIMMIA-
METOJUK MapKa3H

25. http://ziyonet.uz — Tavaum nopranu ZiyoNET
26. http://natlib.uz - Amumep HaBomit HomMumaru Y30ekucToH Musuiuit
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PELHEH3U

Ha y4eOHO-MeTOAHYECKUH KOMILIEKC, COCTaB/JIeHHbII fon. ®.PaxMaToBbIM MO
moay/i «KoMnbroTepHbiii HHKHHHPHHDY 11 KyPCOB NOBbIIIEHHS
KBAJHPHUKALMH H NEePenoAroTOBKH IeJarorn4ecKux KaJpoB BbICIIHX
ofpa3oBaTe/IbHBIX Yupesxienuii Hanpasiaenust «KomnbioTepHbIi
HHKHHHPHHI»

YyeOHo-MeTOAMYECKHIT  KOMIIeKC 1o  moxmymo  «KoMmbioTepHbii
WHXKUHUPUHD»  COCTABIEH I KYpPCOB  TOBBIIIEHWS KBaJlU(UKAUK U
MepernojroToBKU  MNeJarorHyeckux  KaJpoB  BBICIIMX  00pa3oBaTeNbHbIX
yupex/ieHuit HarpasieHuss «KOMNbOTEPHbIN MHXUHUPUHI» U COJIEPXKUT B cebe
IporpaMMmy KypcoB, PEKOMEH/IOBaHHbBIE IearorH4ecKHe TEXHOJIOIMH, TEKCThbI
JeKUUH, MaTepHaibl IS MPaKTHYECKUX 3aHATHM, KeHChl, INoccaphili U CIIHCOK
PEKOMEHIOBaHHOM TUTepaTypbl U HHTEPHET CaHTOB.

[Iporpamma MOAYJsl COOTBETCTBYET COACPKAHHUIO THIOBOM MPOrpaMMbl U
BKJIIOYaeT B cebsi BBENCHME, LENU M 3aJa4yd MOJyJis, TpeDOBaHUS K 3HAHMSIM,
YMEHUSIM, HaBbIKAM W KOMIIETEHIIUAM CyLIaTenei, pEKOMEHIALUHU K ITPOBEJECHUIO
3aHSTUH, pa30MBKa 4HacoB MO TeMaMm, KpPaTKOe COJepiKaHUe TEOPEeTHHECKUX W
NPAaKTUYECKUX 3aHATHM, CIMCOK DPEKOMEHIOBAHHOHN JHMTEpaTypbl U WHTEPHET
caiiToB. B TeopeTryeckux Marepuanax pacKpbIBalOTCs TaKME BOIIPOCHL, KaK eI U
3a/1a4y KOMIIBIOTEPHOT0 HHXMHUPHHTA, TPOSKTUPOBAHUE KOMITbIOTEPHBIX CHCTEM,
BCTPOEHHBIE  CHUCTEMBI, CHCTEMBl PEajJbHOTO  BpEeMEHH, pOOOTOTEXHHKA,
aJIuTUBHbIe TexHojoruu. IlpakThueckas 4acTk TOCBSILEHA NPOSKTHPOBAHUIO
KOMITBIOTEPHBIX CUCTEM Ha OCHOBE BCTPOEHHBIX CHCTEM.

PazpaboranHblii aBTOpamMu y4eOHO-METOUYECKHH KOMIUIEKC [0 MOJLYJIO
«KoMnproTepHblii HMHXKMHUPUHI» COOTBETCTBYET  COACPKAHUIO THIIOBOH U
y4eOHOI IporpaMmbl, 4achl paclipe/esieHbl COOTBETCTBEHHO YacaM, yKa3aHHBIM B
y4ueOHOM IIaHe.

llogBoast UTOT, MOYHO CKa3aTh, 4YTO y4eOHO-METOAMYECKUH KOMILIEKC Mo
MONYyIH0  «KOMITBIOTEPHBI  WHXUHUPUHT» MOXKeT ObITb pPEKOMEHIOBaH K
UCTIONBb30BAHUIO Ha Kypcax TMOBBILIEHWS KBATH(UKALMKH W TepPernoaroToBKu
NeJaroruyeckux KaJpoB BBICIIMX 00pa3oBaTesbHBIX YUPEXKAECHUN HarpaBieHHs
«KoMNbIOTepHBI  WHXMHUPUHI», @ TakkKe ero MOXHO PEeKOMEH/IOBaTh K
nyOIUKaluy.

N.o. 3aMecTHTES IHPEKTOPA MO HAYYHOH
pa6ore u unHoBanusam CoBMecTHOTO
Besopyceko-Y36eKcKoro MexoTpaciieBoro
HHCTHTYTA NPHKIAJAHBIX TEXHHYECKHX
KBaJH(pHKANNH, K.IL.H.
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OJIMI TABJUM MYACCACAJAPH NEJATOT KAJIPJIAPUHH
KANTA TAMEPJIAII BA MAJIAKACHHHA OIIMPHIL KYPCH YUYH
TAUEPJIAHTAH “KOMITBIOTEP HHAKWUHUPUHT H”
MO/IYJTUHUHT VKYB-YCJIYBHI MAJKMYACHT A
TAKPH3

VkyB-yeiy6uit maxmya “KommeioTep WHKHHHpUHTH® Moaynu Oyiinua xaiita
Tai€prnaul Ba Majnaxa OIMPHII THHIJIOBYMIAPH YuyH sparwirad. “Kommsiorep
HEDKHHHPHHTH  MOJIYTHHHHT MaKcald KOMIBIOTEP TH3HMIIAPH Ba TEXHOJIOTHAIAPH
OyfiMya onuii  TapiMM  MyaccacalapH —[E€Jaror  KaApJapHHHHT  KacOuii
KOMIIETEHTIM'MHKY  OLIMPHIL, MOAYJTHHHT BasudanapH 3ca OMUH  TabBJIUM
Myaccacanapi rnenaror KajprapMia KOMIBIOTep HHKHHMPHHIH XaKula Haszapuil Ba
amanuii OuaunMIapH, KYHMKMa Ba MajlaKajJapHH TaKOMHUTAIITHpHLLIad noopar neb
benrunanran. [{aiita rafiépram Ba Manaka OIIMPHIN HYHANMIIHHMHL Y3Hra Xoc
XyCYCHAT/Iapu Xamja non3apd MacanajapuiaH KenuO YHMKKaH XoJAa YKyB-yCinyOuii
MakMyazia THHITIOBYHIADHHHI  ywIOy MOAYJN moupacuuard Oumum, KYHHKMa,
Majlaka XaMm/1a KoMTMeTeHIusIapura Kyitnnaauras tanabnap acocuaa YKyB-ycnyOuid
MaxkMycHjla Oepunran MaTepuannap ymly Makcagra HYHanTupuiub, KOMIBIOTED
TH3HUMJIApPH  Ba  TeXHOIOTHANAPH, YPHATHIraH TH3MMIApPHHHI XO3HPrH KyHZAAar#
3aMOHABMIl YCyJIIApMHU VpraHuil, YJIapHH TabIMM kapaéHura kyiuiam OYiinua
Hasapui Ba amMaiui MabiyMOTIAp KEATHPHITZH.

’;’K}’B-yc_]}-’ﬂhﬁ Ma)kMya Joupacuja Oepuiiaérran MaB3yjlap TablliM COXAacH
OyHiuya neparor kagpnapHd KalTa Tal€pnalml Ba MallaKaCHHH OLIMPHII Ma3MYHH,
cuati Ba yhapuuHr taiéprapiadrura KyHuiaguraH ymymHit manaka Ttainadbnapw,
YKyB pescuiapy Ba JacTYp/lapd acocuaa IAKJUIaHTHpHAran 0ynn0, Oy opKaiam oInui
TABJIUM Nyaccacalapy TMelaror KaiplapHHHHT coXara OHJ 3aMOHABHil TabIHM Ba
HHHOBAlLlM$l  TEXHONOTHMSUIAPH, WIFOP  XOPHKHH  TaxpubanapiaH  camapald
dofigananui, kKubepxaspccH3NUK yCya Ba BOCUTANIAPHMHHM aMalHETra KeHr TaTOuK
9THII OUIIaH GOFJIIHC KOMIIeTeHHAJIapla 3ra GShTHIHJ'IapH TabMHHJIaHaOH.

Vuvyman onrasaa, “Komneiorep WHXKHHEPHHIH® MOIyJIH OViiuua sparuirad
YKyB-yenyvouit Mmaxkmya Oapua tanabiapra kaBoO Oepanu Ba yHM YKYB KapaéHupa
KYImann Ba 4on THII Y4YH TaBCHA STUII MYMKHH.

Myxamman An-XopasMHii HOMHAACH

TATY “AxOopoT Texnoaorusiapu” kadenpacu #/
Myanpu, npodeccop ' X.3aliHHAHHOB
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