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1BY UM

- VILYY JACTYP



Kupum

Jlactyp VY36exucron Pecnybmukacuumar 2020 iimm 23 ceHTSOpAa TACAMKIAHTAH
“Tabnum Tyrpucuna’ru Konynu, Vi6ekucron Pecry6nukacu Ipesumentununr 2017 i 7
depangarn “V3bexucTon PecryGImMKacHHE sHAZa PHBOXIIAHTHPHII OYitnua Xapakariap
crparerusicu Tyrpucuna’ru [1D-4947-con, 2019 imn 27 apryctgaru “Onuil  Tabaum
Myaccacanapu pax0ap Ba mefaror KaJpJapuHUHT Y3JIYKCHU3 MallaKaCUHHU OUIUPUII TU3UMUHU
xopuit otHm  Tyrpucupa’ru  [1D-5789-con, 2019 iun 8 okrsbpmarn “Y36exucToH
Pecnybnukacu onuil tabauMm TH3UMUHU 2030 iniraya pUBOKIAHTUPHIL KOHIEHIUSCUHU
tacaukiiam Tyrpucuaa’tu [1D-5847-con Ba 2020 #tun 29 oxrsopaaru “Unm-danau 2030
Huiraya pUBOXKIAHTUPHUIL KOHIEMUMICUHM Tacaukiam Tyrpucuga tu I[1D-6097-connmu
dapMoHIapu Xamjaa V36exucron Pecny6nukacu Basupnap Maxkamacununr 2019 #un 23
ceHTaOpaaru “Onuil TabIUM Myaccacaiapu pax0ap Ba mejaror KaJapJIapuHUHT MajlaKacHHHU
OIIMPUII TU3UMHHHM SIHaJa TaKOMWUIAIITHUPUIN Oyinya KymMMuya dYopa-Taadupiiap
TyFpucuaa’tu 797-counu Kapopunma Oenarunanrad ycTyBoOp Baszudanap Ma3MyHUJaH KeluO
YUKKaH X0JIJla Ty3Wiran Oynu0, y oJinii TabJIUM MyaccacajapH Nefaror KaJpjiapuHUHT KacO
MaxopaTh XamJla HHHOBAIMOH KOMIIETEHTJIMTMHH PHUBOXKJIAHTUPHUIL, COXara OUJ WJIFOP
XOPIKHUIA TakpuOanap, SSHTM OWJIMM Ba MajaKalapHU Y3MalITUPHIN, IIYHUHTIIEK aMaauérra
YKOPUM 3TUII KYHUKMaJIAPUHU TAKOMWITAIITUPHUIIIHE MaKCcaJl KUIaIu.

Kalita Taii€piam Ba Manaka OMIMPHUILI WYHATUIIAHUHT Y3UTra XOC XYCYCUATIIAPH XaMJla
non3apd MacananapuiaH KenuO YMKKaH X0J/ia AacTyplia THHTJIOBYMIAPHUHT MYTaXxacCUCIUK
dannap moupacuaaru OWIMM, KYHHMKMa, Majaka Xamja KOMIETEHIUsIIapura Kyiuinaaurad
Tanabiap TaKOMIUIAIITUPUIUIIN MyMKHH.

Ymby pmactypaa KOMIBIOTEp HMHXXUHUPWUHTUHUHT — 3aMOHAaBUN  TEHJICHIMSUIAPH,
KOMITBIOTEp apXUTEKTYypacH, YpHATUITaH THU3UMIIAP Ba YJAPHUHT aCOCUM XYyCYCHUATIIapU Ba
cuH(apu, YpHATWIraH TU3UMIIAPHU JIOWWXajall OOCKUWIApU Ba CTaHAAPTIApH, ammapar
BOCHUTAJIapH, MPOIECCOpPJIapH, XOTHpa KypHIMalapyd KHPUTHIL/UYMKAPHII KypuiIMaiapu Ba
HIMHaNapyu, VpHATWITaH THU3UM KypuiaMajapu Y4YyH JacTypiaml TWUIapH, YpHaTUIraH
TU3UMJIAP YYYH OINEPAIlMOH TU3UM, YpHATWIITAH WIOBAjap SPaTHII OOCKHYIApU MyaMMOJIapH
0a€H THIIraH.

MoayJJHMHI MaKcaau Ba Basudaiaapu

“KoMIbrOTEp MHKUHUPUHTY MOAYJIMHHMHI MaKcajJ Ba Basudaaapu:

- OomkapyB kapaéHiapu (QYHKUMSJIAPUHU amalra OIIMPHII y4yyH Kepak Oyiaaura,
JACTypHUM Ba TEXHUK BOCUTAJIAP KOMIUIEKCUHHU ypraHUII;

- KOMIIBIOTEpP TU3MMJIApPHM JIoMMXajam OOCKU4YIapu Ba CTaHIAPTIIApH, YpHATUITaH
TA3UM anmnaparT BOCHUTAJIApW, YPHATWITaH THU3UM IIPOLIECCOpiapH, XOTHpa KypuiMalapu
KAPHUTULI/YMKAPUII KypuiMajlapd Ba IIWHAJIAPH, YPHATWITaH TU3UM KypwiIMajlapu y4YyH
JlacTypJlalll TWUIAPH, YPHATUITAH TU3UMIIAP YUyH ONEpPAllMOH THU3UM, YpHATWUITraH WioBajiap
gpaTdill  OOCKHWIap Ba yJlapHU aManuérra KyJulall MaJlakaBU — KYHUKMaJapUHH
HIaKJUTAaHTUPULL,



Monaya 0yiinya THHIJIOBYWIAPHUHT OMJIMMH, KYHUKMACH, MAJIaKaCH Ba
KOMIIeTeHIMSIJIAPUTra KYHWJIaurad tajgadaap

“KommnproTep  MHXUHUPUHTH ~ MOIYJIMHM  Y3JAIUTUPUIN  >Kapa€HUa  amalra

OLIMpWJIaJUTaH Macajaiap Aoupacuaa:
TuHrioBum:

- KOMIIBIOTEP TU3WMJIADUHUHT 3aMOHABUI TEHACHIUAJIAPUHU; YpHATUIraH THU3UMJIapAa
KYJUTaHWIaIUTaH JaT4yuKiap, OOIIKapyB KypuiaManapura Kyiwiagurad Tanadiap, KUPUTHII
YUKapHUIl KypwiIMajapH, IIMHAJIAp Ba MPOLECCOPIAPHUHI yMyMJIAIITaH CTPYKTypajapw;
YpHATWIraH TU3UMIIapra JacTyp €3ull TAMOMIILIApU XaKuJa OMJIMMJIapra 3ra OyJIMiiu;

- KOMIIBIOTED THU3UMIIAPUHU JIOMMXajall, YpHATWIraH TU3UMIIap Oaszacuja Typiu
JOUWXanapHU XHCOO KWUTOOM Ba YyJIapHM amajira OLIMPHIL; YpHAaTWITaH TU3UMIIapAa
KYJUIaHWIaUTaH TypJiau BocUTajapjaH ¢oiamaHuIl KYHMKMa Ba MaJaKaJapuHH
IraJlyIaliu;

- Kyiwiran Makcaja OyilMya Taxuia —KWIKIL, yMyMJAIOTApUII Ba  (ukpiami;
KOMITbIOTEpAaH axOopoTiapHu Oomikapuinl BocuTacu cudatuaa QoiianaHuil;, amMaaui
MacajajapHy €4YMIlJia JAacTypuil BOCHUTAJApHU KyJUlall Ba METOJMKACUHU Y3JIallTUPHUII;
anmnapar-l1acTypuil BOCUTAJIAPHU YpPHATHII Ba CO3JIalllja KaTHAIIUMII KOMIETeHUUSUIaPHH
3rajljIally JIO3UM.

Moay/HY TALIKWJI 3THII BA YyTKa3UII Oyiiu4a TaBcUsAIap

“KomnproTep MHXKUHUPUHTH® MOJYJIM Mabpy3a Ba aMajuil MalIfyloTiap MIAKiIuia OJuo
oopunamu.  KypcHu ykutuim xapaéHuga TabIMMHHHT 3aMOHAaBHH METOJJIApH, IMEJaroruK
TEXHOJIOTUsIAp Ba axOOpOT-KOMMYHHKAIUS TEXHOJOTHSIIApU KYJUIAaHWIWIIN — Hazapaa
TYTHITaH:

-Mabpy3a Japciapuia 3aMOHABUK  KOMIIBIOTEP  TEXHOJIOTHsUIApU  €paamMuja
IIPE3EHTALIMOH Ba 3JIEKTPOH-IUIAKTUK TEXHOJIOTUSIApAaH;

- YTKa3WIaIUraH aMaJInil MallFyJoT/iapAa TEXHUK BOCUTANIapJiaH, YKCHpecCc-CypoBiap,
TECT CYpOBJIapH, aAKJIUH XYXKyM, TypyXJau (uUKpriaml, KAYUK Typyxjap OWiaH uOuiam Ba
OOIIIKa MHTEPAKTHUB TabJIUM yCYJUIAPUHU KYIIJIAll Ha3ap/a TYTUIa/IH.

Moay/JHUHT YKYB pe:kagaru 001Ka MoayJJiap OujiaH OOFIHKJINIH Ba
Y3BHIJIUTH

“KoMnproTep WHXUHUPUHTM MOJYJIM Ma3MyHM YKyB pexanaru “Karra MabiaymoTiIapHU
KaiiTa uuuiam ycyn Ba Bocutanap”, “Kommberorep Tapmokiapu xaBdcuznuru”, “bBymyTiu
XHCOOMaIl TEeXHOJOTUSIapH MOAYJUIapu OwWiiaH y3BUH OOFJIaHTaH XoJiga IMeJarorjapHUHT
YpHATHITaH TU3UMJIApJa TYpJid CXeMaJlapHU aMaira OIIMPHUII Ba WIOBajlap spaTtull Oyiuda
KacOuil mearoruk Taiéprapiamk AapaxaCuHHU OLIMPUIITA XU3MAT KUIIAIH.



Moay/JTHUHT 0JIMM TABJIUMIATH YPHU

MonynHu — Y3MalITHUPUII  OpKaJIM THUHIJIOBUMJap OOIIKapyB MacajlajlapuHu
VpHATWITaH TU3WIApJaH amMajiaa TYFpu (QoiiianaHuil, Kylam Ba Oaxojaiira Joup KacOui
KOMIIETEHTJIMKKA 3ra OYyaaumiap.

Moaya Oyiinya coatyap TaKCMMOTH

IS 1%001010:)

MoayJas MaB3yJiapu

Ayauropusi yKyB
OKJIaMacHu

JKYMJIaaH

Kamn
Ha3zapwuii
Amamnii
MAaIIFyJI0T
Kyuma
MAaIlIFyJI0TH

KoMmbpioTep WHXUHUPUHTHM MakcajJ Ba Baszudanapw,
acocui TylIyHYallapu, Ba ycymiapu. Kommbrorep
TU3UMIIApU: KJaccu(uKalnus, apXuTeKTypa, JacTypHil
Ba MHUKpoJacTypuid Oomkapuil. MabliyMOTIapHU
KUPUTHII-YUKAPUIIHU TAIIKWI 3TUII, MAabIyMOTIApHU
alMallMIIHU  Tawkuia 3tuml.  WHTepdeiic  spatuml.

Xotupa. IIporeccop.

Vpuarmwiran tisumiap (Embeded system) Ba ymap
OunaH wnulam. Ypratiran Ttmsumiap  (Embeded
system). YpHATHIraH TH3MMIAPMHMHT JIOMHXaal
O0ockuuapu Ba cuH(pIapu, CTaHIapTIapH.

VYpHatwiran  TU3UMIIAp ~ anmapar — TabMHUHOTH.
YpHartwirad npoueccopiiap. YpHaTWIraH TU3UMIIApIa
XOTUpa. YPHATWITAaH TU3UM IUIATAIAPH IIIMHAJIAPH.

YPHaTI/IJ'IFaH TU3UMJIAP ,ZIaCTypI/If/i TabMHWHOTH.

Real-time system, yHMHT acocuil TamMoWHWILIapH.
Po6ororexnuka. Cumynsiuss Ba MOJAEIUIAILITHPHILL
AnautuB TexHonorusnapu. 3D-npuntep. 4D-nipuHTep
koHuenmusicu. QR-ko.

Arduino ypHaTHITaH TU3UMHU OWJIAH MIILIAIIT

12 10 2

Kamn:

22 10 10 2




HA3APUH MAIIFYJOTJAP MASMYHHU

1-mabpy3a. KoMnboTep HHAKHHUPHMHIY MAKCaJ Ba Ba3u(ajiapu, acOCHil TYIIyHYAJIapH,
Ba ycyJu1apu. (2 coar)

KoMmproTep MHKMHUPUHITUM Makcaj Ba Basu(aiapH, acoCHi TyIIyHYalapu, Ba YCyJIapH.

Kommbrorep Tuzumiapu: KiaccupuKalus, apXUTeKTypa, HacTypuil Ba MHUKpPOAACTYpPHid

Oomkapuil. MabIyMOTIapHA KUPUTHII-YUKAPUIIHA TAIIKWI ATHII, MabIyMOTJIapHU

anMaluiHy Tamkwi 3tuil. Uarepdeiic spatum. Xotupa. [Iponeccop.

2-mabpy3a. Ypuaruiaran Tusumiaap (Embeded system)
Ba yJap Ouian uuuiaml. (2 coar)
Vpuarmwiran tusumiap (Embeded system) Ba ymap GuiaH WIuiam. YpHATHITaH TH3HMIIAp
(Embeded system). YpHaTHiIraH TH3MMIAPHHHHT JIOWMXaJalm OOCKMYIApH Ba CHHQIApH,
CTaHAapTJIapH.

3-mabpy3a. YpHATHIAraH TH3AMJIAD anmapat TaAabMHHOTH (2 coarT)
VpuaTunran TU3UMIIAp ammapar TabMHHOTH. VpHatuiran mporieccopiaap. YpHATHITaH
TH3MMIIAP/A XOTHpPA. Y PHATHIITAH TH3MM IUIATANAPH IIHHANAPH.

4-mabpy3a. YPHATHITAH TH3UMJIAP JACTypPUil TABMHHOTH. (2 coar)
YpHaTUIrad TU3UMIIAp AACTYpUN TAbMUHOTHU.

S-masbpy3a. Real-time system, yHUHT acocuii TAMOMIJLIIapH.
PoboToTexHuka. (2 coar)
Real-time system, yHuUHT acocmii Tamoimmiapu.Po6ororexnuka. Cumynsamus Ba
MoAeIIalTUpUIL. ALIUTHB TexHoJorusuiapu. 3D-npuntep. 4D-npuntep xonuenuusacu. QR-
KOZI.

KVUMA MAIIFYJIOT
TATY ykyB nabopatopusitapusicuaa Arduino YpHaTUITaH TU3UMH YUYYH KYyTyOXOHA

sgpatuil. (2 coar)

AMAJIUA MAIIFYJOTJIAP MASMYHHU

1-amaymii Mamrya0T. Arduino ypHaTWIraH TU3UMH OMJIaH HULIAML. (2 coaT)
Arduino ypHaTHIraH TH3UMH KypHIManapy OWIaH TaHHUIIHUIIL.

Arduino g’pHaTI/IJ'IFaH THU3UMHKJIA KUPpUIT YUKUIITHU TAIIKWJI 3TUII

2- amauii MalryJoT. Arduino ypHaTWIrad TU3UMHU OWiIad nouiam. (2 coar)
Arduino ypHaTwiraH THU3MMHUJA JAaTYUKIAp Ba ceHcopiap OWJIaH MIUIAIl

Arduino ypratuiran TusuMuIa MacohaBuii OOMIKAPUIITHA aMalIra OMIMPHUII

3- amauauii MamryJaoT. Arduino ypHATWITaH TU3UMH OWIaH uuiam. (2 coar)
Arduino ypHaTmiIran TH3UMHIa MEKPO(GOH ayino axO0pOTHH KalTa UIIIall Ba MyCHKA.

4- amaauii MamryJaoT. Arduino YpHATWIraH TU3MMHU OWJIaH Huwianl. (2 coar)
9



Arduino nactypnapuna kiaccnap sparuml. Tyrmadya oObeKTHHH SPATHIL.

5- amanuii MmawryJaor. Arduino YpHaTWIrad TU3UMHU OWiIaH nuuiam. (2 coar)
Arduino nactypiapy y4yH CUTHAJUIApHU pakaMi (pUIbTpalusicu

VKUTHII IAKJIJIAPHA
Maskyp Moy OVitnda Kyduaara YKUTHII IIaKuIapyuaan GonaanaHuIaam:

- Mabpy3anap, aMmaIni MalFyaoTiap (MabIyMOTIap Ba TEXHOJIOTUSJIAPHHU aHTIa0 OJuII,
aKJIUN KU3UKUIITHU PUBOXKIIAHTUPUIL, HA3apuid OMIUMIIapHU MycTaxKamJall);

- naBpa cyxOaTiapu (kypuna€TraH JioWuxa edyumiapu OVimya Takiaud Oepuin
KOOMIMSATUHU OIIUPHIILL, SIIUTHUII, UIPOK KUIIUII Ba MAHTUKUAN XyJiOocajaap YAKaPHII);

- baxc Ba MyHO3apanap (Jolnxanap e4uMu Oyiinya Januuiap Ba acOCIH apryMEHTIapHU
TaKJIUM KUJIUIIL, SIITUTHII Ba MyaMMOJIap €YUMUHU TOMUII KOOMITUATHHN PUBOKIAHTHPHII).

10



11 BYJIUM

 POMIATIAHWIAUTAH
MHTEP®AOJI  TABJIUM
METOJUIAPH



II. MOJYJHU YKUTUIIJIA ®OUJTATTAHUIAJUTAH UHTEP®AO.I
TADBJIUM METOIJIAPHU

«baym kyourm» meroaun

MetoaguuHr makcagu: MaszKyp METOJ THHIJIOBUMJIApAa SHTU axOopoTiap
TU3UMUHU KaOyNl KHJIMII Ba OWIMUMIIAPHU Y3MAIITHPUINIIMHUA EHTHIIAIITUPUIIT
Makcaauaa KyJUIaHWIaaWd, UIYHUHTIEK, Oy MeToJ THHIIoBUMiap Y4yH “Oumk’”
caBoJUIap TY3MII Ba yJapra >kaBo0 TOIMUII MAIIKK Ba3u(acuHu Oenrumiaiim.

MeToaHu amMaJjira OIIMPUII TAPTHOH:

1. YmlOy MeToaHu Kyiam y4yH, o Ky0 kepak Oynanu. KyoHuHr xap Oup
TOMOHMJA KYWUUAATHU Cy3J1ap €3UJIau:
o  Cana0 Oepunr, Tabpud OepuHr (ogauii caBo.s)
o« Huma yuyH (ca0a0-0KM0aTHU AHUKJIAITHPOBYH CABOJI)
o  TymmHTHPHUO OepHHT (MyaMMOHH Xap TOMOHJIAMAa Kapall CaBOJIN)
o Takung OGepunr (aMaauéT OMIaH OOFIMK CABOJI)
o MucoJa KeJTUPHUHT (MKOAKOPJITUKHU PUBOKIAHTHPOBYH CABOJI)
o  Dukp OepuHr (TAXIMJI KWIHII Ba 0aX0J1a1 CaBOJIN)

2. VKuTyBuM MaB3yHH Genruiaab Gepan.

3. YkutyBuM KyOuKHM croira tamaiau. Kaiicu ¢y3 ynkca, yHra Teruiuid caBoJIHUA
oepaau.

“KWHL” MmeToau

MetoauuHr makcagu: MasKyp MeETOJ THHIJIOBUMJIAapAa SHTU axO0opoTiap
TU3UMUHU KaOyJl KWJIMII Ba OMJIMUMIIAPHU TU3MMJIAIITHPUIL MaKcaaua KyUTaHUIaIu,
HIYHUHTJIEK, Oy MeTOJ THUHIJIOBUMJIAp y4YyH MaB3y Oyinya KyWugarud >sxajBajijaa
Oepwiirad capoJijiapra >kaBo0 TOIMHUII MaIlIKU BazudacuHu Oeruiianiu.

N3zox. KWHL:

Know — numanapuu ounaman?

Want — numanu dunuwHu Xoxarauman?
How - kanoati bunub oncam 6yraou?
Learn - numanu ypeanub onoum?.

12



“KWHL” meToau

1. Humanapuu ounaman: 2. Humanapnu ounuwmnu
- XOXaUMAH, HUMAIAPHU
ounumum Kepak:

3. Kanaaii kuau6 omaub Ba 4. Humanapuu ounuod onoum:
TONMHO OJIaMaH: -

“WI1H” metoam

MetoauuHr makcagu: MasKyp MeETOJ THHIJIOBUMJIAapAa SHTU axO0opoTiap
TU3UMHUHU KaOyJl KWJIMII Ba OMJIMMMIIAPHU TU3UMIIAIITUPUII MaKCcaauIa KYJJaHUIaIu,
IIYHUHTAEK, Oy METOJ THUHIJIOBUMJIAp Y4YyH MaB3y OyinMua KyWugaru >xajaBajiia
OepwiIrad OJITHTA CaBOJIIApra KaBoO TONMII MAIIKY Ba3u(acuHu Oenruianam.

What? Huma?
(Tabpucu, Ma3sMyHH, HUMA Y4yH
WIITATUIIAJIN)

Where? Kaepna (;xkoinamran, kaepaaH

OJIMII MYKUH)?

What kind? | Kannaii? (mapamerpiapu, Typiaapu

MaBXYy/)
When? Kadon? (uuuatunann)
Why? Huma yuyn?

(uuaTuaaan)
How? Kanmait kumu6? (spatwiany,

CaKJIaHA/IM, TYJIAUPWIIAIHN,
TaxpUpiaml MyMKHH)

13



“SWOT-Tax;inia” MeTo/IMu.

MeToaHMHI MaKcaaM: MaBXKy] Ha3apuil OuWiIMMIIap Ba amMaluil TaxpuOalapHH
TaxJIWi1 KWIMIL, TaKKOCHall OPKaJIM MYyaMMOHH XaJl JTUII WYJUIAQPHU TOIIWILTA,
OMTUMIIApHU ~ MyCTaxKamilalll, Takpopiami, Oaxonamra, MYCTaKWI, TaHKUIHMA
bukpraHu, HOCTaHAAPT Ta)aKKypHU MIAKIIAHTUPHUIITA XU3MAT KUJIaIu.

S — (strength) * Ky4IH TOMOHJIapU

W — (weakness) * 3au(, Kyucu3 TOMOHJIapU

O — (opportunity) * UMKOHUATIIAPU

T — (threat) * xaBdutap

“BEEP” meToan

MetoanuHr makcaau: by Meron mypakkad, KynTapMOKIM, MyMKHH Kajap,
MyaMMOJIA XapaKTepuiard MaB3yJIapHU YypraHuIlra KapaTuiran. MeTOTHUHT MOXUSITH
IIyHJaH MOopaTku, OyHJa MaB3YHUHT TYpJIHM TapMOKJapu Oyiinya Oup Xuia axO0opoT
Oepunany Ba aHW TaWTAa, yJApHUHT Xap OWpH ajoxuja acleKTiapaa MyxoKama
sTunaan. MacajnaH, MyaMMO WXoOWid Ba canmOuii ToMoHapu, ad3amivk, (asunar Ba
KaMYMJIUKIapu, Qoiina Ba 3apapiapu Oyimua ypranunagu. by wmHTepdaon meton
TaHKHU UM, TaxXJIWJINAH, aHUK MaHTHKUH (dbuxpamnHu MyBadhakugaTIu
PUBOXKIIAHTHPHUINTA XaMJa YKyBUMJIAPDHUHT MYCTaKWJ FOsUTapH, (pukpiapuHu €3Ma Ba
OF3aKM IIAKJIAa TU3UMJIM OaéH ATHUIL, XUMOS KWIUILITAa UMKOHMSAT sipaTamu. “Beep”
METOJUAAH Mabpy3a MAIIFyJI0TIapyaa HHANBUIYal Ba Ky(DTIUKIaparu Ui MaKkiuia,
aMalvii Ba CEMHUHAp MAIIFYJIOTIapujia KUYMK TypyXJapJard Wil [aKiIuga MaB3y
103acuiaH OMJIMMIIAPHM MYyCTaxKamulail, TaxXJIMIA KWIWII Ba TaKKOCHAIl MakKcaauia
doiinamaHuIl MyMKHH.

14



MeTOIlHI/I aMaJjira omvpuiIn TapTl/lﬁl/I:

TPEHEP-YKUTYBYN UIITUPOKYMIIAPHU S5-6 KUIIKMAAH HOOpAT KUYHUK
rypyxJjiapra axparaju;

TPEHUHT MAKCaH, MAPTIapyu Ba TAPTUOM OUJIaH UINITUPOKYUIAPHU
TaHUIITUPTad, Xap Oup rypyxra yMyMuid MyaMMOHHU TaXJIWJI
KWIMHUIIY 3apyp OVJIraH KUCMJIapy TYIIMPUITAH TapKaTMma

xap Oup rypyx y3ura Oepuiarad MyaMMOHH aTpodirya Tax I
KWIKO, ¥3 MynoxaszajlapyuHu TaBCUs ITHUIAETTaH cxeMa Oyiinua
Tapkarmara é3ma 0aéH Kuiaau;

HaBOaTmaru 60cKuYIa 0apya rypyxJjap y3 TaKIuMOTIapUHU
yrkazagunap. [llynnan cyHr, TpeHEp TOMOHUIaH TaXJIUIUIAP
YMYMIIAIUTUPUIIAAN, 3apYPHIl axO0poTiap OUiIaH TYIAUPUIaIU Ba
MaB3y SIKyHJIaHa/!.

MyamMMoJ1 caBoJI
1-ycya 2-yeya 3-yeya
ad3aury | kKaMmywiry | a3amumra | KaMYHIIATU ad3aIUTy | KaMYUITUT
51
XyJsoca:

“Keilic-cTaau” MeToaH

«Keiic-ctaam» - nuHTIIM34YA cy3 OYVHO, («case» — aHUK Bas3HAT, Xoauca, «stadi» —
VpraHMoK, TaxJIuJl KWJIMOK) aHMK Ba3UATIApHU YpraHUWIl, TaXJWJI KWAJUII acocuaa
VKUTUIIIHU aMalira OIIMPHINra KapaTWiIraH MeToj XucoOjaHaau. Maskyp MeTon
nactnabd 1921 #wun TapBapn yHUBEpcUTETHAA aMalidii BasusATIapAaH WKTUCOAUI
oomkapyB (annapunu ypranumga Qoiigananuim TaptuOuga Kymanwirad. Kedicaa
OYMK axOopoTiap/aH €KW aHUK BOKEa-XOJUCaTaH Bas3uaT cudaruga TaxjImwi Y4yH
doiinanaHuI MyMKHUH.
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“Keiic MeTOIN” HM aMaJra omupui 60CKHUYJIapu
40011 Da0MAT AKJIU
00CKHWIapu BA Ma3MYHH
1-0ockuy: Kelic Ba yHMHT SIKKa TapTHO1ary ayauo-BU3yall UIll;
axO00pOoT TabMUHOTH OWIaH Ke¥c OMIIaH TaHUIIHUII(MATHIH, a0 EKH
TaHULITUPUIILL MeJua I1aKija);

AN

v’ ax0OpOTHH YMYMJIAIITHPHIILI,

v’ ax0opOT TaXJIHJIH;

v MyaMMOJIapHH aHUKJIAII
2-00CKHY: Kelicuu | v/ unauBumyan Ba IypyxJia UILUIIALLL
aHUKJIAIITHPMINI ~ Ba  YKYB | v MyaMMoJapHHU J013apOiMK HEepPapXUsICHHU
TOMIIMPUFHU OENTHIIAIT aHUKJIAII;

v/ acoCHi MyaMMOJIM Ba3sUSITHU OeJITnIIali
3-60ockuu: Keiicmarn acocwii | v MHAMBHIyaT Ba rypyx/a MIIUIAII,
MyaMMOHHM  TaxJIJI ~ OTHUII | v MyKOOMJI €4uM HyIIapUHK MIUTA0 YMKHIIL,
OpKald YKyB TONIIUPUFUHHUHT | v\ Xap OHUp €YMMHHHI HMMKOHHSATIApH Ba

€YMMUHHA W3JIall, XaJI JTUII TYCUKJIAPHA TAXJIUJI KAJIULL;

UYInapyuHu UIIad YUKHII MYKOOWJI €4UMJIapHH TaHJIaIl

4-0ocknu: Keiic eunMuHH SKKa Ba TypyX/ia UIIUIAIIL;

€UYMMUHU IIaKJUIAHTUPUII Ba MYKOOWJI BapHaHTJIApHU amMajja KyJall
acocJanl, TaKAUMOT. UMKOHUATIIAPUHM acOCall;
VDKOUN-JIONNXA TAKIUMOTHHHU Tanépiani;
AKYHUM XyJoca Ba Ba3UAT EYUMHUHUHLT
aMaJIMi aCTIEKTIAPUHU EPUTHUIIT

AN AN

AN

“AccecMeHT” MeToaH

MeToaAHMHI MaKCaaM: Ma3Kyp METOJI TabJIUM OJIyBUWJIAPHUHT OWUJIUM
JapakacuHM — 0axousiaill, HazopaT KWIWII, Y3JMalITAPUIN KYpCaTKU4YM Ba aMaliui
KYHUKMaJIApUHU TEKIIMPUIITAa WyHANTUpUIraH. MasKkyp TEXHHUKa OPKAIM TabJIUM
OJTYBUWJIADHUHT OWiuin  GaosMaTu Typid WyHaIunuiap (Tect, aMaauil KyHUKMaap,
MyaMMOJId Ba3usATIap MAIIKH, KUECUN TaxJuji, CUMITOMJIAPHM aHUKJAII) Oyinya
TalTXUC KWIMHAIA Ba 0aX0JIaHa IH.

MeToaHu amMaJjra OlIMpUIN TAPTHOM:

“AccecMeHT napaaH Mabpy3a MalIFyJoTiapuaa TajabaJapHUHT  EKU
KaTHAITYMJIADHUHT MaBXyJ OWIMM JapakaCUHU YpraHuliga, SHTH MablIyMOTJIApHU
0aH KWIMIIa, CEMUHAp, aMaluil MalFyJoTiap/a 3ca MaB3y €KW MabIyMOTIapHU
V3MaTUPUIN JapakacMHU Oaxosalll, UIYHUHTACK, Y3-Y3uHu Oaxonaml Makcaauja
WHIUBUYyaNl IMakiaa Qoipananum TtaBcus dtunaau. LlyHuHraex, YKUTYBUMHUHT
YOKOJIMH €HAITYBH XaM/la YKyB MakcaajaapuaaH Keaud 4ukuO, accecMeHTra Kymumda
TONIIUPHUKIAPHA KAPUTUII MYMKHH.
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Xap 6up Katakgaru TyFpu xaBob 5 6amn €xu 1-5 Ganraya 6axoJaHUIITT MyMKHH.

#
-

2 Tect MyaMMOJI¥ Ba3HsIT
~ N
11_/#'/
Tymynua TAXJIUIH Amaunuii Bazuda
(cumnTom)

“Nucept” MeToan

MeToaHu amaJjira OIMpPUII TAPTHOH:

» YKUTYBUM MAalIFyJIOTra Kajap MaB3yHUHT acOoCHil TyIIyHYalapyd Ma3MyHH
EPUTWITaH MaTHHU TapKaTMa €KM TAKAMMOT KYpPUHHILINIA TAUEpIanIn;

» SIHTH MaB3y MOXHUSTHHH EPUTYBYM MAaTH TabJINM OJyBUWJIApTa TapKaTHIAIH
€KY TaKAUMOT KYPUHUIIN]IA HAMOMHUIII ATHIIA/IN;

» TabJIMM OJNyBUWJIAp WHIAWBUIyaj Tap3ga MaTH OwuiaH TaHUMHO YuKUO, ¥3
mIaxcuii KapalnuwlapuHu Maxcyc — Oenrunap opkanu udopamaiaunap. MatH Ouiax
unuiana  Tanabamap €KW KaTHaumIuuiapra KyWuparm wmaxcyc — Oenruiapiad
¢oiinanaHuIl TaBCUs dTUIAINU:

bearnaap MartH

“V” — TaHUIII MABITyMOT.

“?” — Ma3Kyp MabJlyMOTHH TYIIYHMAJIUM, U30X KEpax.
“+” Oy MabJIyMOT MEH Y4yH STHTUJIUK.

“—” 0y Qukp €k Ma3Kyp MabIyMOTra Kapimuman?

benrwnanran BakT SKyHJaHTrad, TabJIMM OJYBUMJIApD YYyH HOTaHMII Ba
TyIIyHapcu3 OYAraH MabiIyMoTiap VKUTYBUM TOMOHHUIAH TaxJIUid KUJIMHHUO,
U30XJIaHAIM, YJIAPHUHT MOXMSTH TYIUK €putmnanu. CaBoiapra xaBoO Oepuiiaay Ba
MalIFyJI0T SIKYHJIAHAH.
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111 BYJIUM

- HA3APHIA
 MATEPHAJLJIAP



I1. HABAPUM MATEPHUAJLJIAP

1-mabpy3a. KoMmnborep HHXKHHMPHMHTH MaKcal Ba Basudasapu, acocui
TYIIYHYAJapH, Ba ycy/uiapu (2 coar).

Pexa:

1.1. KommproTep MHKMHUPUHTH Makcaj Ba Bazudanapu, aCOCHHA TyITyHYaIapu
Ba yCyJUIapH.

1.2. KommnbroTrep TH3MMIIapu: KiaccuuKauusa, apXUTEKTypa, AacTypuil Ba
MUKpPOAACTYpUH OOLIKAPHULII.

1.3. MabiiyMOTJIApHM KUPUTHUII-YAKAPUIIIHU TAIIKWJT 3THI, MabIyMOTIAPHU

aJMAITUIITHU Tk 3ty Uatepdeiic spatum.
1.4.  Xortupa. IIpomeccop.

TasiH4 TymIyHYaJap: xomnviomep UHACUHUPUHSU, KOMNbIOMED MUIUMU, MUSUM
apxumexkmypacy, Mmu3umM CMpPYKMypacu,KOMnblomep  apxumeKkmypacu, Xomupa,
MuKponpoyeccop,

1.1. Komnblorep MHKXKHHUPHHIM MakKcag Ba Basudanapu, acocuil
TYLIYHYAJIapH Ba yCyJJIapH.

KoMmbroTep MTHXUHUPUHTHY - Oy KOMITBIOTEP TEXHOJIOTHUSIIapU Ba aMajiuil axoopoT
TEXHOJIOTHsIIapuAaH (QoianaHran XoJjga MYyXaHAMCIUK MacallaJapuHU aMaliuid Xall
KWIKII YYYH YCYJI Ba BOCHTAJIAp TYIUIAMH OYIMO, yaap opacuia aBTOMAaTIAIITUPUITaH
JIV3aiH TU3UMIIApU AJIOXUJA YPHUH TYTau.

16-acpna EBpomnana MHXUHUPUHT KaCOMHUHT Maiigo OYiuim Omian Oupra maiimno
OynraH MyXaHAWCIMK TYIIyHYacH THU3UMIAp, KypwiMaliap, MaTepuaijiap Ba
)KapaCHJIapHU TalIKWJ KWIMIIAA WIMHA Ba TEXHUK OuWNUMIIapJaH aMaiui
dbolmanaHUITHA aHTIaTaau.

3aMOHaBUN CaHOATHMHI acocuil Basudacu SHTU aBioj T1i00anm MUKECUUAA
pako6aTdap 01l MaxCyJOTIAPUHU KUCKA BAKT UUKJA SPATHIIIUD, Oy Xap Ka4YOHTUIAH
XaM TE3pOK PUBOXKJIAHUIIIHM, KUCKA ITUKIUTAPHU, 1MACT HApXJIapHU Ba IOKOpU cU(aTHU
Tanad kuiaagu. YmlOy MyaMMOHUHT €YMMHU 3aMOHAaBUM TEXHOJIOTMSUIAPHUHT Kadall
PUBOXJIAHMILK, KOMIIBIOTEPJAIITUPUIL Ba  aBTOMATIALITUPHUIL,  TJIOOAJIAIIYB
HIapOUTHIA 3aMOHABUN HWHHOBAIIMOH OWJIMMIIAD HMKTUCOAUETUHU PHUBOKIAHUIIUHU
parOaTtnaHTupaay, JAOMMUNM paBula Te3namud Oopaguran y3rapullapHU Ba
OMJIMMJTAPHUHT POJIMHU KaiiTa 0axoJanl TabMUHIIANWIU Ba:

1) "cympa-canoat" OyaraH WiIrop axO00pOT-KOMMYHHMKAIMS TEXHOJOTHSJIAPUHU,
HAHOTEXHOJOTHSUIApHU KaJall PUBOXKIAHTHUPUIN Ba KyJulam pakoOaT TaOuaTHHH
TyOnaH y3raptupuiura €paam Oepaau Ba YHIA0 Hwap AaBOMUJa WUKTUCOAUN Ba
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TEXHOJIOTHK 3BOJOLUAHU "00cuO yTui" MMKOHUHU Oepaau;

2) Kaxon mwiM-(an Ba caHoaTH TOOOpa Mypakkad, Mypakkad MyamMmosapra ayd
KEJIMOKJIa, yJapHU aHbaHaBUM, "HXTUCOCHAITaH" €HJAIIyBJIap acocHjia Xal KHInO
Oynmaiinu. YmlOy MyaMMOJApHUHI €UYUMHU alpuM HMIMUN (DaHTApHUHT WYKH, KYTI
TapMOKJIM Ba (aHmapapo coxangapra KYIIWJIUIIUTa OJW0 Kelaau, WHIUBUIyaIl
MOAYJUIap Ba TApKUOMM KHCMIIADHU IOKOPH JapakaJard HepapxuKk TU3UMIapra
KYIIMJIUIINTA; UHOUBUAYal KOMIIOHEHTIapU YUyH 3pulIn0 OynMaiaurad GyHKIHMOHAT
Japa)kaHu TAabMUHJIAWIUTaH Mera-TU3UMIIAPHUHT PUBOXKIJIAHUIIINTA;

3) Acocuili unMui wu3nmaHunuiapaa ''mera-gaH" aramacw maijgo Oynau, Oy
MOJIMSITAIUTUPUIL, SpaTHIl Ba HOUIAII aJOXUJa JaBllaTiiap HMKOHUATIApUIaH
Tamkapuaa Oyarad WIMHN-TaIKUKOT OOBEKTIIApUHM sSpaTUIl OYirda mera-jonuxanap
OunaH OoOfiMK: XaJlKapo KOCMHUK CTaHIMs, Karra XaApoH KOJIuAepu, XalKapo
TEPMOSIIPOBUI EKCIIEPUMEHTAJI PEAKTOpP Ba X.K.;

4) BaKkTHHUHI y3ura XOC XYCYCHSTH - Oy 3aMOHaBM (YyHKUHMOHANI Ba akKJUIH
MaTepUaUIApHUHT 3aMOHABUN HAaHOTEXHOJOTUsJIApUAaH (QoilaJaHrad XoJaa spaTHILL;
Oenrmnanrad (pU3MK-MEXaHUK Ba OOIIKapwJaJuraH XyCyCHUSATIapra sra maTrepuaiap,
KOTUIIManap,  [OJUMepiap,  Kepamuka, OWp  TOMOHJAH  'Marepuasuiap-
KOHCTpYKIusiap" OYiraHn KOMITO3UTIap Ba KOMIIO3HUT Ty3WiManap, OOIIKa TOMOHIaH
ylIap MakKpO TY3WIMLIHUHT aXpajMac KUCMU €KU TapKUOUN KUCMUAUP (aBTOMOOWII,
caMoJIET Ba OOIIKajap).

Ymby myammonapau MyBad(akuaTIN Xan KWAJUII JOUMHA paBUIA SIHTU
OMIUMIIApHU HIUIA0 YWKAPUIIHM, KYJJIAIIHM, TYIUIAIIHU Ba Y3aTHUIIHH, IOKOPU
TEXHOJOTHSUIApHU SIpAaTUIl Ba PHUBOKJIAHTUPHUIIHM, KEWWHYAIUK YJIAPHUHT SIHTH
aBIOJVMHUHT  TEXHOJIOTUK  3aH)KUpJIapura KYIIMIIHU, IOKOPU  TEXHOJIOTHsIIAp
WHHOBAIMSJIAPUHYU Ba 3aMOHaBUi "pakamin" / "akjun" TapMOKJIApHU SIPATUIITHU Taiao
KWIagu. SIHru aBioj MaxCyJOTJIapUHHUHT pakoOaTOapJOUUIMTMHU TabMUHJIANAUIaH
Oapya TEXHOJIOTHSUIAp KAaTOpUJa MapKa3Wil Ba SHT IOKOPHU TEXHOJOTHUSIM KOMIBIOTEP
VHXUHUPUHTU OYIIK0, Y KYIT TAPMOKJIM XyCyCUATIap OUIaH axpanuld Typaau.

1.2. Kovmnbrorep TU3uMJIApH: KiaaccupuKkanus, apXuTeKTypa, 1acTypuil Ba
MHUKPOAACTYPHH 0OIIKAPHILL.

Komnbrotep €xm  XucoOjam THU3MMHU KEHI TylIyHua OYynu0, KOMIBIOTEp
tusumiiapuin (KT) Tamkuin STUIIHUHAT acocuaa KYMUUIUK XUCOOIall MalinHaIapuHu
ArOHa KaWTa WIUIANl TH3UMUTa OWPJAIITUPHUIN XHUCOOWTa KalTa WIIall TE3JIUTUHU
OIIMPUII MPUHIUATIUIIAPH ETAIH.

Tusum (cucrema) — Oy ¥3 apo 6up Oupu OusiaH OOFIUK AJIEMEHTIIAp KaMIaHMach
Oymn6, MabayM OUp SXJIUTINK, OUPIUKHN XOCHIT dTaJIH.

Tuszuman udonanoBun 6ab3u OUpP TyIIyHUATAPHA KEITUPUO YTaMu3.

1. DnemeHT — aHMK (YHKIMOHAN MaKCajara sra OyIraH TH3UM Oyiarumup. Y3
HaBOaTuaa coasia y3 apo OOFJIMK AJeMEHTJIapAaH TallKWJ 3TraH MYypakkad THU3UM
AJIEMEHTJIapU TU3UMOCH 1e0 aTanaiu.
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2. TuswiapHd TalIKWAI OSTUIUIIM— THU3UMJA DJEMEHT Typiu XoJjaTiiapu
YeKJIoBIapuaa KypuHaguran(Y3uHH KypcaTaaud) HWYKM TapTUONAHMIN, KEJIUIIMITaH
Tap3/a JIEMEHTIIAp Y3 apo OOFIUKJIHIH.

Tr3uM CTpyKTypacu — TU3MHUHMHI aCOCUW XYCYCUATIIAPUH AHUKJIOBYM THU3UM
AJIIEMEHTIIapH ¥3 apo aloKa MPUHLHUILIAPH, TApKUOJIapH Ba KETMa-KETIUTHAMP.

Tuzum apxuTekTypach — Oy KOMIBIOTEp Ba JAaCTypHil KOMITOHEHTJIApPHHUHT
MaHTUKHUI KypUJIUIIN Ba yjap opacuaa QyHKIUSIApUHA TaKCUMIIAHUIIIATUD.

KoMmnproTep TH3MMIIApUHUHT 3WMMMAachra ojaTaa alloXuJa KOMIIbIOTepiap eua
onMaiiurat Bazudainap roxknaruinaau. by Bazudanapra Kyiingarminap Kupaiu:

* Mypakka® KOHCTpYKIUsUIap(OMHO, KYNpHWK, MHUHOpajiap...) Ba Mypakkad
OyroMJIapHU JOUUXJIAITUPHUII;

* O0-XaBOHU MPOTHO3AII Ba UKJIMM, SKOJIOTUS Y3rapUIIapUHU MOIEIIAIITHPHILL

* Kenr kynamuum tabuuit opatiiapau nmporHo3nami(ilyHaMu, ep KUMHUPJIIAIIN);

» Ooitnany Ka3uiaMa OOMIMKIApUHHU TOIMII Ba yJIapHU KalTa WA,

* ACTpOHOMUS, €p YCTH KaTJIaMH TACBUPJIAPUHU KalTa WIIUIALLL

* SlHrU OpU JApMOHJIAPHU SPATHUIL Ba X.K.

KommbroTep TU3uMIiIapu unuiad YuKapuil skapaéHiapuHu aBTOMATIAIITUPUIIA Ba
XU3MaT KypcaTull coxXajlapuia KyUlaHWUIaau.

XucoOmaml BOCUTAIAPUHUHT MaBXyJIUTd HyKTau HazapuaaH KT OupmammnHanm,
Kyl MalllMHaId Ba KyN mpoueccopiura OynuHaau. bupruHa KOMIbIOTEp Ba KyI
dbyHkimonan nepudepuk KypuiaMaJaaH TalllKuWi TonraH xucooOam Tu3uMu KTHUHT SHT
COJIIa BapMaHTH XUCOOIaHA IH.

Arona xomnerorep Oazacupmaru KT — Oy QoiimananyBun BasudamapuHu
aBTOMATJIAIITHPHUII Ba €YU Y4YyH MYJDKAJUIAHTaH TEXHUK Ba JACTYpUU BOCHUTAJIAP
KOMILUIEKCUIUD.

Kyn mammuaan KT — mapkaznamran (axparuirad KOMIBIOTEP OOIIKapaan) Eku
MapKazjamMara(TH3uM KOMITBIOTEpJIAp TEHT XYKYKJIH) KIACCUK apXUTEKTypaiu
KOMIIBIOTEpJIap TYyIUIaMUAaH Tamkui tonradH. bynnan tamkapu KT teppuropuan-
KaMJIaHTaH Ba XHUCOOJaIl TapMOKJIapu KYPUHUIIMAATH TaKCUMJIAHTaH OYJIUIIN
MYMKUH.

Ky mponeccopmu KT — mapannen paBuiiga Oydpykiap OKUMH Ba MabJIyMOTJIap
OKMMUHU KaiiTa UIUTOBYM MpoLeccopiiap TYIJIaMUJaH TallKWJI TONraH, S’bHU OMp KaTTa
Bazu(aHu Typiau (QparMeHTIApPUHU €UUII. XHUCOOJall TU3UMH €KW TapMOFU
doiinasianyBYM KOpHOpaTUB €KW MHIMBHIYyal Ba3u(allapuHu edMilnra MyJKallaHraH
¥3 apo OOFIMK Ba ¥3 apo XapakaTaaru Ipolieccopiap, KoMmmbloTepiaap, nepedepuk
KypriMaliap Ba KOMMYHUKAIIMOH BOCUTAJap *KaMjaHMacuaaH noopaTaup

1.3. MabaymoT/apHu KHPUTHII-YMKAPUIIHA TAIIKWJI 3THI,
MabJYMOTJIAPHHN aJIMAINMIIHYA TAIIKWI 3THII. MHTepdeiic spaTui.
Komneiorep — Oy xucobnam macanajiapuHu €4uinga axOOpOTHU aBTOMAT Tap3jaa
KauTa MIUIAIra MyJpKaJUIaHra, arrapaTr BOCUTAIAPA MAKMYHUIUD.
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Camapanopiauk — 0y KOMOBIOTEPHUHT WIUIAINT TE3MUTH Kypcarkuuuaup. Jlactiad
Oy mapamerp Oup makuKama OakapwiraH aMmaijiap OpKaJdu ViadaHraH(aman/cex).
Ketinnyanuk Oy MIPS (million instruction per second) ne® HOMmIaHau, SBHU OUp
JTaKUKaJa MIJITHOH Ky3FalMac Bepryum cornap ycruma amamiap. MFLOPS (millions
of floating point operation per Second) Oy Oump makukaza MILTHOH Ky3FalyBYaH
BEPryJUJIN COHJIAp YCTUA aMajuiap IeMaKIup.

XoTupa XaXMU — 3aMOHABHMI KOMIIbIOTEp-JIapia Oup He4Ta XOTHpa Typiapu
MaBxyJ Oyaub ynap XakKMH, MabIyMOTJIApHU VKHIL/E€3UII TE3JUTH Ba KypuiaMmanap/a
amaJjira omupuanIny ounan dapkianaau. (Jloumuii, Te3kop...)

Pazpsinnunuk(CUFUMIIMIIMK, MallliHA CY3 Y3YHJUTH) — Oy UKKWIMK pa3psyii COH
o0ynu6, cranaapt mamuHa dopmaTtuaa cy3aup. by kym Hapcamapra tTabcup YTKazaiau:
TE3KOPJIUK, XUCOOAIT aHUKTWIIUTH, XOTUPaJia YKUII / €3UIT aHUKIIUJINT Ba X.K.

VTKasyBUaHINK — Oy MabIyMOTJIAPHH KHUPHTHII Ba UYMKAPUII TU3UM OCTHUIA
TABIYKIN O0Ynub, OomKa KOMIbIOTepiap €KUM TalIKd KypuUiIMajlaplaH MabIyMOTJap
AIIMAIIMHUIIMIA aMaJra OlupuiIaan(Kepak).

NHOHYIMIKMK — KyWHIard KypcaTKuwiap OpKajiu OaxoidaHaau:

- TYXTOBCH3 UIIUIAIT DX TUMOJUIATH

- OupuHuYU Oy3uiuilraya OyjaraH BakT

- AIITYM XOJIATHHM THUKJIAIITA KeTraH ypTavya BaKT.

Xucobuaill KyBBaTHra Kypa KOMIbIOTepap:

* [Iepconan — U4y KOMIbIOTEP, HOYTOYK

» KopriopaTuB — TH3UM cepBepiapu

 Karra xucoOnam mamuHanapu(mainframe)

» CynepkomnbroTepaapra 0yInHaIu

1.4. Xorupa. IIpoueccop.

XoThpa KypwiMajgapd KOMIBIOTEPJIAPHUHT  aCOCUHA  KOMIIOHEHTJIAPUJIAH
Oupuaup. 3aMOHABUN KOMIBIOTEpAA HIUIATWIAETTaH XOTHpa KypuiMaliapu Oup-
OupumaH KeckuH (apk Kujaau. YJIapHUHr OaxkapanuraH Basudanapu, TEXHHUK
XapakTepUCTUKANIAPH, XKMH, 06aXoCcH Ba OOIIKA XyCyCUTJIapH XaM TypJinya.

Pacm 1.1 ga 3aMOHaBUMid  KOMIBIOTEp  XOTHUpa  KypWIMaJTapUHUHT
COJLTAAIITUPUIITAH KIIACCU(DHUKAIIUACH KEITUPHUIITaH.
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KOMIIBIOTEP XOTHPA KYPUJIMAJIAPUHUHI'

KJACCUDPUKALIUSICH
| XOTHUPA I
[— :— — ——_——I
NYKH TAIIKA I
— | — I eee—— 1 |
TE3KOP JTOUMUI MATHUTJIN OIITUK ®JIENI-
XOTHPA
|
KEIII- KATTHUK — KOMITIAKT
XOTHPA MATHATJIA IUCK
— AUCK (CD-DVD)
IOMIIOK |
MATHUTJIN DVD
JUCK
MATHATJIA
TACMA
N

Pacm 1.1.Komnbrorep XoTupa KypuiaMalapUHUHT KiaccuuKanuscu

Acocuii XOTUpa — KOMITBIOTEPHUHT JACTYpJap Ba MabJIyMOTJIapHHU Cakjall y4yH
MYJDKaJUTAaHTaH KOMIOHEHTHIHUP. XOTUpa MabiIyM OWp Y3YHJIMKKa dra OyiraH
ax00pOTIapHU CAKJIOBYM AyelKaiapoar noopat 0ymnanu. Xo3upru KOMIbIOTEPIapHUHT
XOTUpacu 8-6um.u, ssbHU Oup OalTim siueiikanapaad nbopar 6yiaub, XoTupara aHa Iy
OalTIapHUHT adpeciapu OpPKaIM MypoXaaT KWIMHAAW. balTmapHu rypyxjapra
oupnamtupunud cyziap (pyc THIHIA — CIOBO) XOCWI KwnHamu. 1, 2, 4 Ba 8 GaiTiu,
spHU 8, 16, 32 6a 64-O6umau €Kk pazpaoau cy3 Y3YHAUKIApuea 3ra KOMIBIOTEpiap
MaBXKyld. YmOy KyJUlaHMaga KOMITBIOTEp XOTHPACHHHMHT CY3  Y3YHJIHMKJIApUHH,
IpOIECCOpIap HMYKH PETHCTPIAPUHHUHT Y3YHJIMKIapuHU udonanamaa Ba Oolka
XoJiatiapaapaszpsao NOOPacUKyTaHUIITaH.
1.2-pacmpa 8-pa3psaanuy cy3 y3yHJIUIUAra 3ra aCoOCUi XOTUpa TaCBUPJIAHTaH.
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0000
0001
0002

0009
0004
0008
000C

FFFD
FFFE
Frre LI LT T 1T

Asosiy xotira 64 Kbayt
FEEF - 2''= 65536 bayt

1.2-pacm. 8-pa3psianu cy3 y3yniaurura sra 64 K6ailtiam acocuid xotupa.

Ymby acocuii xotupana siuedikanap aapeciapuHuHr kuiimatu 0000 nan FFFFraua
y3rapuiim MyMKUH. Acocuil XoTupaHuHr ymymui xaxmu 64 Ko6ait (FFFF — 16 6wur,

216-65536 Oaiir). Xo3upma OyHgal XaxXMJIUM XOTHpajap — YpHATWIAIWTaH
KOMIIBIOTEPJIApAa, SBbHU KOHTPOJUIEpJIapAa HIuaTuiaMokaa. Omarma acocuil XOTHhpa
aapeciapu 16-1UK caHOK cucTeMacuia udoaaiaHaam.

1.3-pacmna c¢y3 y3yHnauru 32-paspsara TEHr OyiaraH acocwii  XOTupa
TacBUpJjaHTaH. byHpmail cy3 y3yHiaurura sra xoTupanap, Pentium mporieccopiapu
VpHaTWIraH KOMIBIOTEpJIApAa HIUIATWIMOKIA. YiapAa SYEUKAIApHUHT aJpeciiapu
0000 0000 nan FFFFFFFFrada y3rapuiii MyMKAH. XOTUPAaHUHT YMyMHUH Xaxmu 4

I'6aiitr (FFFFFFFF—- 32 0ur, 232= 4294967296 Oaiit). Cy3 y3ynnuru 32-pa3psiiu
XoTHpajgapja OaiTiap VHT1aH Jamnra E€KH yarngad YVHITa Kapab
KOMITAII TUPYITUIIIAMYMKHH.

24



—

0000 0000

(000 0004

on

et e el
o oo | d= | =

A1 =] =]

"

Y Y
=
= = e Bl Y 2L
| =
.
)

s
(=)

=
[T=1 &

Asosiy watira- 4Gbayt
23i & milliarddan ko'prog baytlar

1.3-pacm. 32-pa3psara cy3 y3yHaurura srabaitiapu Teckapu TapTudaa
xovnamtupuirad 4 ['6aiftnu acocuii XxoTHpa.

1.3-pacmna kentupuiaran xotupana Pentium mpoueccopiii KOMIbIOTEpIIapAaru
kabu, OaliTinap VyHrman wyamnra kapad >kodnamTupwirad. by o6atumaaphu meckapu
mapmuboa odcotinawmupuut Ae6 aranagd (pyc Twinaa — OOpaTHBIM TMOPSIOK
CJIeIOBaHUsI0ANUTOB).

l.4-pacMaa sca Oaltinap TYFpu TapTUOJA KOWIAIITHUPUITAH XOTHpPA YU3MACH
KeJITUpWITaH. by Xungaru xotupa oatumaap myepu mapmudoa HCOULAUMUPUTLICAH
xotupa neb aramaau (pyc TWIHAA — TPSIMOM TIOPSJIOK CieOBaHWsA OailTOB) Ba y
SPARS ownnacura mancy0 mporieccopiapra ara Oyiarad cepBepiapIanliiaTHIaIu.
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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

232—— 4 milliardan ko'prog baytlar
11.4-pacm. 32-pa3psara cy3 y3yHaurura sra, oaltiapu TYFpu TapTuoaa

xoinamtupuirad 4 ['6aiftnm acocuii XxoTupa.

ByiipyknapHu XoThpanaH YKUII MHUCOJIMIA, XOTHpAara MypokaaT KUJIWII KaHJIai
amaira OLIMPWIMIIMHU KypuO uyukamu3. 1.4-pacMaga acocuil xoTwpara MypoOKaaT
KWJINLI )Kapa€HU KypCaTUITaH.

[Ipoueccopuunr  IP(InstructionPointer) &ku  PS(ProgramSounter)  ne6
HOMJIAHYBYHM PETUCTPU TapTHO OYyitnmda Oakapryviiy Kepak Oyiran OyMpyk aJpecuHu
KypcaTHIl y4yH HIUIATHIaau. YOy peructp Oyipykiap caHarudm €ku Oyipykiap
kypcarruun ae60 Homuanamu. [IC peructpupa €3wnran azapec, sSbHU HaBOaTHaru
Oaxxapuinuim Kepak OynraH OyHPYKHUHT aapecd, MPOIECCOPHUHT aapec IIMHACH
épraMua acocwii xoThpa OwiaH OOFJIaHYBUM TOPTH - aAPEC PETUCTPU OPKAIU
XOTHpPAHUHT, XOTHpa ajpecw peructpura y3atwiaad. lllyHmaH cYHT XOTHpaHHWHT
MabJIyMOTJIAp perucTpura ymoy ajapec Oyiimda €3wiraH MabiyMOT 4MKapuiagu. by
MabJIyMOT MabJIyMOTJIap IIWHACU OPKAIM MPOIECCOPHUHT pErucTpiapuiaH Oupwra,
MacajaH aKkKyMyJIsaTopra, ’ibHH A perucTpura Kejiuo TyIaau.
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Adres registri Malumetiar
Protsessor

| Ma'lumatiar AhUhiV

i—L xotira

PSEN

WE

Xotira adresi

A 16 bit

1.5-pacM. Acocuii xoTupara MypoxaaT KWIHII )KapacHHU.

3aMOHaBHI KOMITbIOTEpIIap/ia aCOCUHM XOTHpara MyposkaaT KWIMIIIHUHT UKKU XHJT
pexumu MaBxkya (1.6-pacm).

l. Pean pexum — 1 MoOaiT raga OynraH acocuid XOTHpa Y4yH, Oy peXUM
komnbroTep MSDOS onepanroH TU3MMUA MIUIATAH MMAUTHAA KYJUIAHWITaH. X03upaa
0y, MSDOS ornepaiiioH TU3UMHUHY dMYJISICHUS KWJIUIIIAUIILIATUIIA N,

2. XuMoOsiJIaHTaH PeKUM — XOTUpa Xaxkmu 1 MoOaiitnan xkyn Oyiran xonna, SbHA Oy
kommbioTepiap Windows omnepanMoH TH3UMHAa UWOUlail  OomnuiaraHgan  Oy€éH
KYJUITAaHWITaH PEeXKUM XUCOOTaHAH.
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00000 | 0000 0000

B4 Khaytli 1 4 Kbaytli
segmantiar saxifalar

FEFFF

Xotira xejmi 1 Mbayt
Real rejim

FFFF FFFF

Kotira xajmi 4 Ghayt
Himovalamgan rejim

1.6-paCM. Pean Ba XUMOsJIaHTaH pCXKUMJIapaa acocui XOTHUPAHUHT TY3HJIMIIN

Pean pexxumpaa xotupara MypoxkaaT KWIHIIL ce2MeHmaIapea MYpPOKaaT KHJIUII
OpKaJId, XUMOSUTAHTaH PEXUMIA 3Ca, caxuganapea Mypoxkaar KUAJIUII OpPKaJIM amalira
ompuiaau. burra cerMeHTHUHT XaxxMu—64Ko06aiT,caxudanuar xaxmu sca—4Koaiirra
arabynasu.

[Ipoueccopnap xap 1ouM xoTupara HucOarad te3 uuuiarad. [Iponeccopnap xam,
XOTHpa XaM Hapajijiesl paBUIlla TAKOMWUIAIITUPWING KeauHMoKaa. Konseliepiu Ba
CyNepCcKaJiip apXUTEKTypalld, caMapaJopiiury >KyJa KaTta OyiraH mnpoueccopiiap
UIUIad YUKapUIMOKIa. XOThpa KypwiIMadapyuHU UIuiad 4uKapyBUMiap 3ca OMpUHYU
rajja, YHMHI XaOKMHHM OLIMPHINTa XapakaT KWIMOKAAJIAp, TE3KOPJIMIMHU 3Mac.
[IIyHUHT ydyH Xam IpoLeccOpiiap Ba XOTUPAJIAPHUHI MIUIAII TE3JIMKJIAPU OpacHIaru
dapk sHa XaM KaTTajammMokaa. Te3nukmapHuHT OyHaail (apku Tydaiiau, mpoieccop
XOTUpara yHra Kepakiu CY3HHM YKUO OJIMII y4yH MYpoKaaT KWJIraHujaa Oup HeuTa
MaliyHa [HUKUIApUHA  Oekop YTkasub 1o0opuiura TYFpU KeJasnTd. XoTupa
npoleccopra HucOaTaH KaHYaJUK CEKMH HIUIaca, UIYHYAJIMK KYNpPOK IUKIUIAp
JTABOMUJIA TIPOLIECCOP YHU KYTHO TypHILN Kepak OyiIasnTu.

by MyamMMOHM Xan KWIMIIHMHT OMp HeuTa Wyinapu Mapxyn skaH. [llynapnan
Oupu, yHUa KarTta OyaMaraH XaXKmMra sra, aMMoO HUcCOATaH aH4Ya Te3 WIIUIaiIuraH,
mporieccop OuiIaH acocuii XoTHpa opacuja >KOWJIaImraH XoTupaaad (oiianaHuii
xucoomanaau (1.7-pacm). bynpait xotupa xew-xomupa nebarananu («cadep» -
bpaHiy3 TUIMAA <SIIAPUID JleraH Ccy3HW adriaraaud). Kem- xoTwpana nactyp
TOMOHM/IAH KYI MILIATUIAJUTaH Cy3J1ap €KUM aCOCUN XOTHPAHUHT MAablyM OUp KUCMU
CaKiaHagu. ACOCHM XOTHUpaHUHI Oy KHUCMH, VyIIa MaiTaa WOUlaéTraH JacTyp

28



TOMOHHUJAH KYNPOK (QoWJanaHuINIId MyMKUH OynraH kucmu Oymamu. By znokannux
mamounu €0 atanaau (pyc TUIKAa — IPUHIHUIT JJIOKAJIbHOCTH).

Bylipyknap Ba MabIyMOTJIApHU KaHJAl CakJaHUIIMIa Kapad Kell- XOTHPAaHWUHT
UKKU XWIH MaBXyl. Bylpyknap xam, MabiaymMoTiap XaM OMprajiukaa CakJIaHaJIuraH
KeII-XOTHpa buprawmupuiean kew-xomupa ae6 arananu (pyc THIHAA - O0beIHEHHAS
KelI-aMATh). bylipykiap anoxuaa, MabIyMOT/Iap aJIOXUIA CaKJaHAJUTIaH KEII-XOTHpa
aca anoxuda axcpamuieatn Keui-xomupa ned aranany (pyc TuaIMga - paszesicHHas
KEIlI-MTaMSTh). XO03Upru  KOMIIbIOTEpJIapAa KYIPOK ajoXuja aKpaTWIraH Keul-
XOTUpaAaH (oii1anaHuIMOKIA.

Kemi-xoTupanu KyUlallHUHT — OUp, UKKA Ba Y4 CaTXJIM BapuUaHTIapU MaBKYy/.
2.8-pacMza y4 caTXJIM Kell-XoTupara sra OyiraH TH3UM KenTupuirad. bupunum carx
kem-xotupacu (L1) mapkasmii mporeccop uumaa xoinamradn 0ynmu0, y Oyipykiap
yuyH (L1-I) Ba mabaymotiap yuyH (L1-D) mymxamnanran ogataa 16 gan 64 Koaiit
raya Xa)xmra ara OyJraH ajoxuja aXpaTwirad keu-xotupaaan udoparaup. IIpoueccop
¢Huga y Ounan OuTTa OJIOKJIa *Koilalrad MKKUHYM catx Kemr-xotupacu (L2) aca, 512
Ko6aiit man 1 MOaiit raya xaxkmra sra Oynuiid MyMKWUH OyiraH, OyHpykiaap Xawm,
MabIyMOTJIap XaM OWprajivkia CakjJIaHaJWraH, OWpPJIAIUTUPHITaH KelI-XOTHUpPAJIaH
nbopar Oynmamu. YUMHUM caTX KeII-XOTUpacu TMPOoIEccop KOoMialran Iuiatara
YpHatuiran 0ynu0O, y Oup Heya MeradailT xakmra sra OyJraH CTaTUK TE3KOp XOTHpa
Kypwimacunan (TXK) ubopar Oymamu (pyc TWiMaa — CTaTHYECKOE OTEPaTUBHOE
3anoMuHaromiee ycrpoiictro -O3VY).

Cratuxk TXK muanamuk TXK nan anva te3 unuraiinn. Kowma Oyitnua OupuHun
caTX Kell-XxoThpacujaard Oapua MabJyMOTIap, MKKMHYM caTX Kell- XOTHpacuna,
UKKMHYM CaTX KeII-XOTHPACUHUHI Oapya MabIyMOTJIapU 5Ca, YYUHYM CaTX Kelll-
XoTtupacuga XaMm é&3unrad Oynanu. Kem-xoTupaHuHT OMp Heda Typjapu MaBxkKy/l:
TYFPUAAH-TYFPU aKCIAHTUPUIYBUU KEI-XOTHpa (pyC THIHMAA — KEU-NaMsATh MPSIMOIo
OTOOpPa)KEHHU) Ba aCCOLMATUB KEIlI-XOTHUPA.

XoTrupa MOAY/LUIADHHHM WHUFHMIN Ba YJApHUHI TypJapu. Xo3upAa XOTupa
MUKpoOcXeMayiapu, oaaTaa 8 Ta €ku 16 Tanu rypyxjiapra OupiamTupuinbd OuTra
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KUYUKPOK IUIaTara YpHaTUITaH XoJia UIiad YuKapuiIMoKaa Ba coTunmokaa (1.8-
pacm). bynnait minaranap xomupa mooyinapu ne6 atanaau.

2.8-pacM. Yu caTxu Kell-XoTHupara sra TU3UM.

Protsessorming

s 1
| —

korpusi ) .
Pr-:?‘tSEﬁEDrnmg Biriashtirilgan
miksosxemasi Ikkinchi sath Birlashtirilgan
| firinchi sath kiesh weir 35| uchinchi sath
[ .

Alohida kesh xotira E kesh xotirasi
bugruglar uchun Asosy kotira

hai'aﬁé}fan 1 J\ |dinarnik THQ]
ArRChE 5al |
kesh notirasi [ Barinchi sath [

kesh xotira,
| ma'lumatiar uchin | |
1

Profsesscrning | r - T
platasi "|

Klavigtura | Grafsk i}i:.l-crurlll_
‘ kpnfrolierl koniraller kantrodien

Protsessor platasidagi besh-xotera [statik TRO)

XoTupa MOLYJUTApUHUHT KYWHUJAru XUJUTApU MaBXKY:

- SIMM (SinglelnlineMemoryModule) — ynanum HykTanapu Oup
TOMOH/Ia YKOWJTAIITUPUIITAH XOTHPa MOAYJUIapH (pyc TUIUAA - MOIYJbb MAMSTH C
OJIHOCTOPOHHUM PACMOJI0KEHUEMBBIBOJIOB);

-  DIMM (DuallnlineMemoryModule - ynanui HyKTanapyu MKKM TOMOH/IA
KOMIAIUTUPWITAaH XOTHpa MoAyuiapu (pyc TuWiauAa - MOIAYJIbb NaMATH C
JIBYXCTOPOHHHUM PaCIIOJIOKEHUEMBBIBOIOB).

- SIMM nmnnaranapna Oup TOMOHJAA KOWJIAIITUPWITAH —YJIaHUII
HyKTaJlapura (KOHTakTiapra) sra Oynau0, OyHmaili moxaysuiapia OWp TakTIu
LMKJIJIa MABIYMOTJIAPHU y3aTUII T€3MUTH 32 OUTHU TAlIKUIKUJIAIH.

SIMM mnnaTtanapu 3ca MKKM TOMOHJIA JKOMjamiran, xap ompuma 84 Tamas,
xamu 168 Ta ynmaHuIl HyKTacura sra. Yoy TypAard Monyliuiapiaa Oup TakTid
CUKJJIa MabIyMOTJIApDHU Yy3aTUII TE3MUTrd 64 OWTHU TalIKWiI KWIaAHW, SHHU
aBBAITMCHJIAH UKKU 0ap0o0apTE3KOPPOK.

AsBanru SIMM Ba DIMM wmonymnapu tapkubuaa, xap oupu 256 Mout (32
Mo6aiiT) xaxkmra sra 8§ Ta MUKpocxema YpHaTwiran Oymap sau. butra xotmpa
MOAYJIMHUHT YMyMHUH Xaxkmu 256 MOaiiT ra teHr 6ynu0, 1 ['0aiiT xoTupara sra
OYnuII y4yH TYpTTa aHa UIyHJai MOAYJIHU aCOCHI Iuiarara YpHaTHIl Kepak oyiap
sau. KeltmHyanuk sca Xa>kxMu UKKUA 6apoOop kaTTa OYiaran xoTupa MOAYJUIApU Xam
uniad yuKapuia OoIaHIu.



Hasopar caBosiapu:

l. KoMmbpHOTepHHHI acoCHii XOTHpAacH KaHIad Ty3WJraH Ba Y HAMa Y4yH
MY IpKajuiaHran? Acocuil XoTupaja ajpeciiail KaHaal aMairaomupuian?

2. baiitmapuu TYrpu Ba TeCKapM TapTUOAA OKOMIAIITHPHUIN HUMa
DKAHJIMTUHYU TYITYHTHUPUO OEpHUHT.

3. Acocuii xoTupara MypoxaaT KWIMII KaHJald amaira oIupuiaan’?
Acocwuif xoTHpara MypokaT KWIMITHHHT KaHJal peXuMIapuHu Ousacus, yiaapHU
MOXHUSATUHU TYIIYHTUPUOOECPHUHT.

4. Pentium mporeccopiiv KOMITBIOTEpJIAp aCOCUN XOTUPACHHHHT TY3HJIHII
YU3MACHUHU KEITUPHUHT Ba YHU TYHTUPUOOEPHHT.

5. SPARS owunacura MaHCy0 MpOLIECCOPIM KOMITBIOTEpIAp aCOCHid
XOTUPACUHUHT TY3WINII YU3MACUHU KEJIITUPUHT Ba YHU TYHTUPUOOEPHHT.

6. Kem-xotMpa HUMa YYyH MYJDKQUIAHTAaH, YHUHT KaHIAl XWDIapH
MaB)KyJl Ba y KaHJauKyJIaHUIau?

7.  Xorupa MOAYUIApUHUHT KaHAall XWIIapuHH OWilacu3 Ba yiap KaHmail
Hurunarad oynaau?

8. Tes3kop xoTHpa KypwiIManapu KaHIall KypWIraH Ba yJapHHHT KaHJai
XWUJUTAPU MaBKya?

9. JluHaMUK TE3KOp XOTHpa KypHWIMAcH KaHAal Ty3WITaH Ba YHUHT KaHIal
XUJlapuomniacus?

10. Towmwii Te3k0p XOTHpa KypUIMACHHHUHT KaHIal Xwiiapu Ounacus?

11. Xorupanu wdIpapXWk KYpUHUINIA TAlIKWJI JTHNI  JETaHJIa HHUMa
TYLIYHUJIaJAW Ba Y HUIMa MaKca//ia aMajira OUMpuIras?

12. Marautiu aWcKiIapaa — BHHYECTepJapia, WyJKa, CEKTopiapapo-
WUHTEpBaJl, CWIMHAMp, 30HA J€raH aramajgapra 4u3Majap  acocHjia
TyIIyHYaJIapOEPHHT.

13. IDE Ba SCSI aeranaa Humanap TYIIYHWIQOW, yJap HUMa ydyH UILIa0
YUKApUJITaH Ba yJIApHUHT KaHJal XuimapuHuounacus?

14. Kuumk xucoOnamr TH3UMIIADUHUHT WHTepQeiick JaeraHaa KaHmau
uHTepdelic TyuryHuaaan?

15. Marautiu pauckiap acocuaa KypwiraH MabiIyMOTIapHU —TE3KOp
KUPUTHIL-YUKAPULI KypUIMacH JeraHaa KaHaal KypuiMa TYHIyHWJIa Iy Ba y HUMa
YUyH UIUIATAIIAIU?

Anabouériap Ba UnTepHer caitiiap:

1. KacGekoBa b.K. Kommberorep ApXUTEKTYpPACH.
http://lib.yu.edu.kz/ru/elib/bp/doc0445

2. https://utube.uz/ru/video/706e2{862834264
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2-mabpy3a. Ypuaruiaran Tusumiaap (Embeded system). Ypuaruaran
TH3UMJIAPUHHUHT JIOHHXAJAalI 00CKHYIapu Ba cuHduapu, cTaHAapTIapu (2 coar)

Pexa:
2.1.VpHATHIraH TH3UM TYIIYHYACH.
2.2.VpHATHIraH TH3AMIAPHA JTORMXANAIITHPHUIII.
2.3.VpHaTHIraH TH3UMIAPHU CHHMIAHHIIN.
2.4.VpHATHITaH TH3UMIAPHUHT CTAHAAPTIAPH.

Tasanu wmOopanap: jypuamunean musum, waxcui Komnvlomepap,
anekmponuk Kypuima, GPS (Global Positioning Satellite, PDA (Personal digital
assistant), pakamau menesuouHue, meiegon kamepa, poymep, xao, CPS (Cyber
physical system), ypunamunean mapox musuMiapu, YPHAMUieaH MmMUusUMIAPUH
nouuxarawmupuws, ADSL mooem, kommymamop, mapwpymuzamop, KIIK,
Hasueayus, Ky3amuui musumu, CeHCop, OMUOKpeal 6aKm musumu, Kammuk peaJ
eakm muzumu, Camx (kamaam), s0po, Mononum cmpykmypa, MuKposopo,
maprem ceemenm, Java TV, ISO/IES OpenTV, MicrosoftTV.

2.1. YpHATWIraH TU3UM TYLIYHYACH

VpraTiiran TH3MM-6y aMaiuii KOMIIOTEp TH3MMH 6Y1H0, y GOIIKa TypIard
KOMIIIOTep THU3UMIapuaaH, sSbHU Mmaxcuii kommrorepiap (PC) &€xu cymep
KOMITIOTepJapAad GapK Kuiaau. BUpok, cu3 “YpHaTUIATaH THU3UM™ TYIIYHYACUHU
TyIIyHUIIZa 0ab3u KUMMHUWIMKIApra Yy4YpalluHIM3 MYMKHH, UyHKH Y
TEXHOJIOTHUSIar y3rapuiuiap Ba TypJId XWIJAard KOMIBIOTEP KypuiMalapy Ba
JACTypUll KUCMJIApU HApPXJIApU CE3WJIapiv TYLIMII HATHXKacula JOMMUM paBHILIA
MyKaMMasiamub Oopanu. SIKuH Wuimapaa YpHaTUiITaH TU3UMHUHT aHbaHABUUN
TypJiapu aoupacu aH4ya KeHraigau. KUToOXoH sKuH Kenaxkakga Oy TH3UMIa Iy4
KEJUIIM MYMKUHJIUTU cabaliu, TU3UM XakKuja MyJioXa3a KWIMIIHU Ba OYI'YHTH
KyHJla yJlap KaHYaJduK TYFpU HIUIAIINA €KW KAMYWIMKIAPUHU TYLWIYHUIIH XKyJa
MyXHUM XaM/Jla yJap XyCyCH/ia OHJIA paBULIa MyXOKaMa IOpUTHILIN Kepak. Kylnna
VpHaTWITaH TU3MMHUHT OHp HeYa YMYMUH XYyCYCHUSATIPU Xakuaa QUKp
FOPUTHJIA]IN:

= VpHaTHITaH TH3UMIAP KypHIMAalap Ba JACTYPHH TabMHHOTHHHHI KEHT

KYJUIaHUIIM SKuXaTmaad maxcui kommrotepiapra (PC) kaparanpga axua

yerapaJaHrad. by XoJs1 ypHaTWiIraH TU3UMIIAPUHUHT MYXHM WYyHAIHALIIAPU

Y4yH TYFPWIMIMHHM caKnamokiaa. Kypuimamap 4YekJIaHraHiura TypT

KUXATJaH KaMYWIMKIapra sra, yuap Uil cu(aTuHu sSXIIWJall, UChTEeMOJ

Ky4d, XOTHpa Ba KypWJiMa KEHI TapKaIMIIMAArM  KaMYWJIUKIapAMp.

JlacTypuil TabMUHOTAATA KAMYWIHMKIAP KUXATAAH YPHATUITaH THU3UMIIAP

[IAXCUH KOMIIOTEpJiapra aHdya SIKWH, SbHU TaTOWKIAp KaM, KyJamMH macT

TAaTOMKJIap, ONEPALMOH TH3UM HUYKJIUTH EKU YeKJIaHTaH Tu3umiiap. bupok Oy

Tabpudaap OOIIKapyB KEHIallld Ha3apuja KUCMaH TYFpU Ba IIAXCHUH
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KOMIIOTEpJIap/lark JacTypuil TAbMUHOTHHHI aBBAJITH Ba OyT'yHTH aBlIOIU

aH4Ya MyKaMMaJl YPHATUJITaH TU3UM JIOMMXaJIapUra KauTa sKOMJIaHMOK/A.

= VpHartmiran TH3MMuap (aKaT Maxcyc BasudanapHH OakapuIl ydyH
novuxanamrupunarad. Kymma® VpHaTwiran Kypuiamanap acocaH Oup
Xycycu Baszuda ydyH HILIA0 YMKWITaH. bupok, Ou3 OyryH KYypUIIMMU3
MYMKHUHKH alipuM KypwiMmaliap, MacallaH IIaxCuid MabiyMoTiap Oazacu
épmamuncu (PDA) rubpua TtenmedoH kamepanapu Oup Heda Typjaaru
byHuusmapan Oakapuin yuyyH unuia® umkapunrad. yHuHraex, cyHru
pakami TB nmap wukku TOMOHJIaMa amaylapHU Oa)kapuIira MOCIAIlraH,
ApHU  KyIiab Typaarn ‘“‘TB”mapra Oornuk OyiamaraH ymMyMui, JIEKHH
MyXUM OViraH amMajurlapHud Oakapaau, XycycaH e-mail, WHTepHeTnaH
doitnananum Ba kymiad yiuunmap.

» VpHaTHITaH TH3MM IOyHZAlH KOMITBIOTED TH3HMUAMPKH, YHIAa OOIIKa
KOMITBIOTEP TU3MMIIAPHUIaH Kypa IOKOPHU cU(DATiIu Ba UIIOHWIH KypHriMalap
Tanab >TUIaaN. YPHATHIrAH KypHIMATapHHHT 6ab3H KypHIMaNapHaa sKya
IOKOpH cU(ATIM Ba HIIOHWIM YCKyHajap OWiIaH »Xuxo3jaHraH. Mucon
y4yH, aBTOMOOWJI MOTOPH KOHTPOJICPJIAPUHUHT XapakaT BaKTUAa TyTamuO
KCTUIIM €KW HO3WK THOOMET acOOOJapUHUHTH JKApPOXJUK BaKTHIAru
HYKCOHJIApH KyJ1a KuJIuid okuOaTiapra onubd kenaau. bupok, 6y epaa xam
myHjaal ypHatwirad Kypuimanap O0ynu6, macanan TB, yiiunnap, kamepa
TenedoHnap KabW, ynapja HOKYJIAIMKIAp MaBxXyJ OYiuO, JEKWUH yiap
xaétra xaB() coiaauraH XoJaTIapHU BY)KYJra KeATUManIu.

* babp3u ypHATWIraH TU3UMIIAp €0 HOM OJraH KypuiMmanap, MHUCOJ y4yH
PDA ¢€ku web  OnokHOTHap, aciuaa YpHATWIraH KypuiMa 3mac.
KoMmnbroTrep TH3uMiapu coxaaa Oab3u Oaxciau Xojarjiap yuypailau Ba
aHbaHBUU THU3UMJIAPHMHI XaMMacu XaM aciiia YpHAaTWUITaH TU3UM HMac.
bupo3 TymyHWIAMKH, aH4Ya MYKaMMAJIPOK JIOMMXAJIIAPHUHI YPHATUIITaH
TH3UM cudaTua MIaK/UTAHUIKA, MacajaH MYyXaHJIUCIApHUHT (QUKpuUTra
Kaparanaa. PDAHUHT HaHOTEXHOJOTUK 0030p Ba COTYB >kKapaéHHUra KYIpOK
OOFMMK »9KaH. XakuKaTaa coxa MyXaHJIuclapu YpHATWITaH THU3UM
xkapaéHuaaru Qaonusrura Kapad y3apo OynuHraH, Xarto Oy JoMmxayuiap
XKOpui TU3UMIIap Oopacuia OMprajauKaa MyXoKaMamalluiicaaa, aHbaHaBUl
VpHAaTWIraH THU3UM PHUBOXJIAHUIIIA J1ABOM J3TAaJIUMU MYKMU €KUM CaHOAT
xapa€Huaa sKyHAa OOolIKaJap TOMOHMJAH OomkapwiaguMmu? Xo3upnaa
CAaHOATHM TAabMUHJAWIUTAaH KOMIBIOTED THU3UMIIAPH KYJIaMH MaBXY/]
sMaciuru cababiu aHbaHABUM YpHATWIITAH TU3UMIIAp Ba YMyMUN MaKcaJid
Iaxcuii KOMIIbIOTEpJIap opacujaru pakodar  cycmiamau. by KutoO
YpHATWIITaH TU3UM SBOJIOLUOH KYPUHUIIMHM acocnad kypcatud 6epanu. by
TypAard KOMIIbIOTEP TU3UM JIOMMXATAPUHU Y3 UYUTa OJITaH.

DJEeKTPOHUK KypWIMAJapHUHT Xap OWp MyXaHAMCIUK O0030pHaaru
CEerMEHTH YpHaTHIraH TH3UM cudatuna cuHpiaanud 6opaau (2.1 xanBain), KUCKa
KWINO aiTraHaa, ~KOMITIOTEp TU3UMIIApU TypJlapu’ XyCYCUH XapaKTepucTUKara
sra OynuO, Ma3Kyp XOJAaTWHU KEHT KyJlaMJaru YpHATHITaH TU3UMIIApAa Xam
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. . o 1
cakJaiau, ssbHA Oy JKapa€HHU U30XJIalIUTaH SITOHA Tabpu( MaBXy]] IMac .

2.1 xxanBan
bo3op YpHATHIATAH TH3HM
ABTOMAaTHKa VT OJNIUPHIIT CHCTEMACH
Motop HazopaTu
Topmo3 TM3NMU
Hcrepmonnaru Pakamin Ba aHaJIOT TEJIEBHICHHUS
AIEKTPOHUKA DVD,VSR

PDA

OmxoHa KUXO03JIapUu

ABTOMOOMIIIIAD

VitnHdoknap/yiuHnap

Tenedhon

Kawmepa

GPS

Canoar Ha30paTu

PobGotnap Ba Ha3opart cucreManapu

Tubouér

Nudexcus Hacocnapu

Jlnarno3s anmapatiapu

IIpocratuc Kypuimanap

Kapnnorpamma moruTopiapu

WMoxtumounii TapMOK

Poyrepiap

Xybuap

Kupum tnznmu

Oduc aBromaTukacu

dakc MalmHamap

doToHYyCXaaIl

[IpunTepnap

MounuTopiiap

CkaHepnap

2.2. VpuaTHiaran TH3MMJIAPHH JIORNXAJAIITHPHII
MyxXaHIMCIUK CUCTeMalapd HYKTalu Ha3apulaH YpHATWITaH TU3UMIIAP
apXUTEKTypacu JIOMMXACUHU Ty3MIlJla Oup Heua MOJAeNd MaBxyzd Oyiaud, Oy
Mojelapra YpHaTWIraH TU3UM JIOMMXAacu CHUKIMHU udoaanamga MypoxKaT
sTuiagd. by  Moae/uIapHUHI  KYNMUWIMK  KUCMM — KyHHIA

PUBOXJIAHTHPHUII MOJIEJUIApY KOMOMHALIUACUTA ACOCIIAHTaH:
e Big-bang monenu, Oy MOJETHUHT MYXUMIIMK >KMXAaTH IIyHJIakKh, OyHJIa

peXAIAMITUPUII Ba XKapa€HHU OJAMH/IAH Ba CUCTEMA PUBOXKJIAHUIN JABPUIA

aMaJiram OLIMPUII IIapT IMac.

o Sode-and-fix wmonenm,

KYpCaTHJIUILKU IIapT HMac.

KCIITUPpUIITaH

Oy Mojenga MaxcyJoT pecypciapu Kypcatud
YTUiaad, aMMO pUBOXJIAHUII OONUIaHTyHYa pacMuiM >kapaéHiapnaa

" Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,

Elsevier 2012, pages 5-7
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o Waterfall monenu, OyHAa PUBOXKJIAHUITHUHT OOCKHYMA-OOCKHY amajiram
OLIUINI >KapaéHW KypcaTuianO, HaTKajdap KEWHHTH OOCKHUWIapra 3aMuH
spaTajiy.

o Spiral monmenu, Oy MoOJenga pPUBOXJIAHUIN >kapaéHH Typiau OocKuyaa
amajiraM OIIMPWIAAM Ba JSpUIIWITaH  (QUKp-MyJloxa3aiap kapacH
MoOaliHuAa OUpPIAIITUPUIIA Y.

Kyitnnaru 1 - pacMaaru mozen ypHaTwiral Tu3umiap Joitnxacu Ba Lifestyle
MOJIeNT PUBOXJIAHTHPHUIN MOjenu XucoOmananu. by momen Waterfall Ba Spiral
MoJelapy KoMOuHaIrusicura acocnanrad. Kadonku myBaddakusTiu mpoekTiap
WHBECTHUIMUTAINITUPWIITAHA Ba aHAIM3 KUJIMHTaH/a, HUUiap JaBOMH/IA HUINTa OUJT
JeTall, MABJIyMOTIap WUFUIAIN Ba SIPOKCH3 €KU TEXHUK €KUM pecypc >KHXaTAaH
MyaMMOJIH MPOCKTIIAp aKpaTHiaau. XyJnoca KAJIUII MyMKAHKHA, MyBadhaKusITIn
NpoeKTiapJa KaMuaa OHTTa SPOKCU3 MpOEKTiapja ydpaMalguraH yMyMUil
dakTop MaBxy OyIaau.

by ¢akropna keuran xapaéH 1 - pacmuma KypcaTwirad Ba Oy MOJEITHHUHT
TaHUIITUPWIAITHHAHT cababu Oy YpHATHTaH TU3UM JOWMXACHHU TYITyHUIITHHHT
MYXHUM JKAXATIapuaaH Oupuup.

2.1- pacMia KypcaTUITaHUICK, YPHATUIITAH TU3UM JIOWMXACU Ba PUBOKIIAHUIII
XKapaéHu TYypTTa JaBpra OYyIuHAAN: apXUTEKTypa SpaTHIl, YHH amaliraM OIIWPHIL,
TU3UMHHU TEKIIUPYBAAH VTKA3WIl Ba TU3MMHH JaBOM OTTUpHUII. KuToOHMHT
aKkcapusT KACMHU |-maBp Myxokamaiapura OaFHIIJIaHTaH Ba KOJTraH KHCMH
YpHATWITAH TH3UM apXUTCKTYPaCHHH SIPATHII MyXOKaMacura KapaTHITaH.

Fsduri
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Pacm 2.1 YpHATHITaH TU3UMJIAPHHMHT JOMUXAJAITHPUII BA
PUBOAITAHTUPUINHUHT Jlai( calkia Moaeaun
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Jlaitd caiin moxenu 1-gaBpHUHT 6Ta OOCKMYM KyHUAAruiapHU Y3 WUHUTra
OJIaJIi: KyWIM TEXHHUK 3axupara 3ra Oymum (1-00ckud), apXuTeKTypuasi OuszHec
UUKIMHA ~TYmyHUIn (2-00CKHUY), apXUTEKTypHall METOJl Ba HYCHHIIaApHU
tabpudan (3-60CKuY), apXUTEKTypHUall CTPYKTypajgapHu Tabpudiat (4-60cKuy),
aApPXUTEKTYpaHU XYXKATIAIITUPHUII (5-00CKUY) Ba apXUTEKTypaHU KalTa KYpuo
YUKHUII Ba aHATIU3 KATUILI (6-6001<1/1q)2.

2.3. VpHATWIraH TH3UMJIAPHH cHH(IAHAIIH

Y30k macodana xounamraH OOMIKapHIAAUraH OOBEKTIApHH OOIIKAPHII
y4yH MYJDKaJJIaHTaH  XucoOjamr Tusumiap cuHpmapu ax6opor-OomkapyBun
tusuminap (ABT) ne®0 nHommanapau. KomnbproTep TapMokiapu naigo Oynumm
Ounan TapMoK €ku Takcumitanrad AbTnapHu Kypuin UMKOHUSTH BYKyATa KEJJIH.
WMuTerpan MuKpocxemajap Ba MHKporpoleccopiap naigo Oynumu ABTHu
Oomkapuiaauran oOBEKTIapra sSKUHJIATUpUII Eku yHra OXMHU YpHATHUII
uMkoHunu Oepau. lynnmait kunmub 6upunun ypHatuiaran tusumiapu (Embedded
System) maiijgo Oymmu. bopa-Oopa »sneMeHT 0a3acu ap30HJAIIMINM Ba YHH
WHTETPAJUTAHUINN  Japakacu KYTapWIMIIM Ba XHUCOOJAIl KypHJIMaJlapuHU
UIIOHWIWIIUTK  omuink  Owian DXMHu Oolkapuinaauran OOBEKTHH TYpJH
Koislapura YpHaTUIl Ba Oapua XucoOiaml TYTyHJIapUHH YMyMHUNA Hazopar
TapMOKUTa OUPIAITUPWIMII HUMKOHJIAPU BYXKyAra Keaau. PuUBOXIaHUII
xKapa€HuAa AJEMEHTIIAp KUYMKIIAIIUIIK Ba OOIIKapujiaguraH oObeKTIap OuiiaH
oupnamumimy Ounan kubeppusuk Homuuu onrad (CPS, Cyber Physical System)
TU3UMJIApU a0 Oynaunap. bomkapunagurad oObeKTIapura Xucoosamn TU3UMHU
KUPUTHIIUII Japa’kacura Kypa KyWuaaru TH3MMIIapHU aXpaTHII MyMKHUH:

» Ax06opot-6omkapyBuu tuzumiap (ABT).

» Takcumianranax0opot-6omkapyBun Tuzumiap (TABT).

» Vpnaruiran Tisumiap (Embedded System, ES).

» Tapmoxyu ypuatuiran Tuzumiap (Networked Embedded System, NES).
» Kubep dusux tuzumnapu (Cyber Physical System, CPS).

Texnuka puUBOXJIAHUIIHMIAa Kypa OOIIKApYyBUM KOMITIOTEP THU3UMIIAPUHU
cuHbIapuHN  OCNTWIaml  SBOJIONMSICH  amMajira  OWPWIWIAN:  axOopoT-
OOIIKapyBUHMIAH  YpHATWITAH  TU3UMIJIApTa,  YpHATWITAHIAH  TapMOKJIH
YpHAaTWITaHTa, TAPMOKJIU YpHATUITAHAaH KUOEP(PU3UK TU3UMIIApUTA. 3aMOHABUN
knuOepU3UK TU3UMIIAPU KyJa SKUHAAH OOIIKapwiaguraH oO0beKTiIapu OuiaH
UHTETpAJJIAII TUPUIITAH.

Kubepduzuk tuzum(CyberPhysicalSystem, (CPS)- nazopar Ba Oouikapuiil
oObekTH Owmnan Oup Basudanu OaxapyBUu Y3apo MyHocabaTiapu QUMK
BOCUTAaJIapura 3ra (JIEKTPUK, XUMHUK, ONTUK, MEXaHUK, OMOJIOTHK Ba X.K.) Maxcyc
xuco6soBun TH3UM. Kubeppusuk TuzuMHu XxucoOani miargopmacu acocuaa xap
KaHJal KOMIIBIOTEP KypPUIMACH KYJUTAHWIUIIN MyMKHH.

Vpuarunran tisumimap (Embedded System, ES) TymyHuacuEM Kynruma
AHUKJTAHUIITN MaBXY/:

> Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 7-9
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« Vpratiwiran xucobmam THsumiuapn (YXT) — HasopaT Ba GOIIKapHuI
00beKTH OunaH Oup BaszudaHu OakapyB4yu Ba y OWJIaH YMYMHM KOHCTPYKIMSIIH
Maxcyc (3akasyaHras) xucoousam truzumiaapu(XT).

« VpHatuaran  xXumcobnam  TH3MMIApU-MabIyM ~— Oup  (yHKIHsUIAp
HUFUHIMCUHY OakapyBUr Maxcyc ax0opoT-6omkapyBun Tuzumiap (ABT).

 VpHatMiaran XucoGnaml —TH3MMIAPH—AcOCHHl  (QYHKIMSICH KOMITBIOTED
byHkuusicu OYynamaraH aMmoO KOMIBIOTEpHU »JJeMEHT cudartuga KyJUIOBYU
xapkaHna TuzuM. Macanan: DVD-mpourpeiBatens, cBeTopopian  0OBEKT,
OaHKOMAT Ba X.K.

* Knunk xommprorepiu  (laptop) €xkm karra yHUBEpPCand KOMIBIOTEPIU
(mainframe computer) aMMO MepcoHaI KOMIBIOTEp OYIMaran Xucooian TH3UMHU
XaM YpHaTWITaH TU3UM J1e0 Xuco0Jiall MyMKHH.

« VpHatuiaran XucoGmam TH3MME—-yMYMHHl KyJUIAHHIQIUTaH KOMITBIOTEP
OYnMaraH J1acTypJlaHOBYM KOMIBIOTEPHHU ¥3 MUUTA KYIIYBYU KypUiIMa.

« VpHATIITAaH XMCOONAII TH3MMIIAPH—CTON KOMIIBIOTEPH OYyiIMarad xap
KaHaai aMaanii xucoOsam TU3HMH.

« VpHaTHIraH TU3MM—OONIKAPHIAMIaH KypHIMara XHCOOIAIl 3IeMEHTH
TYJIWMK YpHATWIAOUIaH MaxCcyC THU3UM. YHUBEpPCaJl KOMIIBIOTEpPra Kypa,
VYpHATWITaH TU3UM KOHKpET Tasabnu Oup €xku Oup Heuya OJJAMHIaH OeNTHIaHraH
MacajaiapHu Oakapaju.

VpHaTHITaH XMCO6IALI TH3UMIIAPH KyHHIarHda TacCHU(IaHAIH:

* KYJUTaHUIL/ TAMHIIAHUIL JOUpacu Oyinya;

*ax0opoT Ba Oomkapuill (YHKIUSJIAPUHU Typid ¥y3apo MyHocabaTiapu
Oyiinya (Tu3uM ax0o0poT HKUFYBUM €KU aBTOMATHK OOLIKAPYBYH );

* annapart 0JIOKJIapUHU (a30BHil JTOKAUIAITYB Oyiinya:

a) (ha30BUH JOKaJUIAIITaH;
b) dhazoBuii OVIMHUO >KOMITAIINAIITAH.

e Xucobmam  (MabaymoTiapra WHUIOB Oepuil) Ba  KOMMYHHUKATUB
(MabJIyMOTIIApDHU ~ KUPHUTHUII-YUKAPUIT  QYHKIUSUIApU)  Ty3yBUWJIAPUHH
TypJu ¥3apo MyHocabatiaapu Oyinua;

» O/1aM UIITUPOKH Jlapakacu OViuya:

a) ABTOMAaTHK THU3WMJIAp—OIepaTop OOIIIaHFUY CO3JIAlll Ba MapamMeTpiiapHU

Ba WIUIAIl PEKUMIAPUHUA OMNEPATUB AaHUKJIAIIHM Oa)kapaJuraH TU3UMIIAP.
MabiyMOT/IapHU HUFUIL, y3aTHII Ba OOWIKapull OyHpykiIapuHU Oa)kapull Ba
yJIapHH OTNEPATHB UIIA0 YMKHII OJIaM HUIITHPOKUCH3 aMalira OIIUPUIIA IH;

b) ABTOMAaTIAITUPUITAH TU3UMIIAp - OIMEPaTOp HINTHPOKUIA KUCMaH EKH
TYIMK XaXMmJa MabIyMOTIapra OIepaTWB WIUIOB Oepuil Ba OaxapyBuu
KypuiManap TOMOHUIAH OOIIKapHIl OyWpPYKIapuHU XOCHJ KWJIaJWTaH TU3UMIIAp
(MacanaH, TeaeOoImKapuII).

» MabnymoTiapra/xucobianuiapra MIUIOB OCPUITHU TAITKUI 3TUI OVinYa
(MapkaznamTUpUITal/ MapKa3IalTHPUIMAaran);

* TuzuMHN (HU3UK/MAHTUKUN MOIYJUTApU Opacuaard Ba/€ku QyHKUUSIaApUHU
Macananap gapa)xacuaard napauienamTipunl oyitnya.

Pean BakT Macmrabuaa HIUIall YpHATWITAH TH3UMHU aCOCHUN HIIUIAMI
XYCYCHATH OYIn0 KOJMaaH.
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bomkapys

KvnumuimMmacmrAa
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YpHatuiran
TU3UM

bomkapys

Jaruuknapaax
00BEKTH

ax0oopoT

Pacm 2.2 Peas1 BAaKT MacIITA0M/1a HIILJIALI

2.2-pacMfa y4 BaKT KeITUPWITaH: tl - MaTYMKAAH CUTHAN OJMHTaH BaKTH,
t2 —OaxkapyBuM Kypuiamara OOLIKapyBYM TabCUpPHHU y3aTull, t3 - OOMIKapyBuYd
TAbCUPHU Y3aTHIIHW YerapaBuid Myjajnatu. Arap mabiiym Oup cabab Oyiinua
OOIIKapyBYM CUTHAJN Yy3aTWIMILK KEYMKCa, CUTHAJ t3 JaH KeWuH uiuiad yukuica
OomrkapyBuM curHai doigacus Eku 3apapiu 0yiau.

2.4. YpHATWITaH TU3MMJIAPDHUHT CTAHAAPTJIAPH

VpHaTIITaH TH3MMIAPHUHT TaaOMK STHIIHM Yerapajnapy sKyla KeHT. YHra
y# TaliMepuiard cojjia KypuiaMaiapAaH KaTrTa TeppUTOpUsIa KOMIAIraH MyXUM
OOBEKTJIApHU OOILIKAapyBUM Mypakka®d TaKCHUMIIAHTaH HEpapXuK THU3UMIIAP
KHpauIap :

* TEJEKOMMYHHMKAIMs TU3UMJIApHU, TapMOK YCKyHajmapu (KomMMmyTaTopIiap,
MmapripyTtuzaropiap, ADSL momemnap Ba X.K.);

e Maummii  anekTponHuka (ysiau tenedonnap, KIIK, Vitma koHcommapu,
pakamin ¢oToanmnapariap, SJAEKTpUAMHUKIAP, MUKPOTYIKUHIW Meusap, WU
TOBOK IOBYBUM MalllMHajap Ba OoIIKaiap);

* 3aMOHAaBHI MEIMIIMHA Ba CIOPT KypHJIMalapH;

* TpaHCHOPTAaBTOMATUKAaCH (aBTOMOOWIIb BaaBUALUs TH3UMJIAPH), Iaxap Uy
XapaKaTUHU OOLIKAPYBYM TH3UMIIAPH ;

* TEJIeMEXaHWKa THU3UMJIApU (TallKK EPUTUIIHU OOLIKAPUII THU3UMIIAPH,
AJIEKTPOKYBBAaTHU Ba OOIIKAa OJHEpProMaHOaaJlapHU Ha3opaT Ba XuCOOJIaIll
TU3UMJIAPU, SHEPrOOOBEKTIAPHU OOLIKAPHIL Ba MOHUTOPUHT TU3UMIIAPH );

* MOHUTOPUHI, HaBUTaLMs, Ky3aTUII TU3UMJIApu, XapOuil Ba KOCMHK
KYJUTaHUIIIAaru OOpT TU3UMIIAPH;

* CEHCOp TU3UMJIApPY  TEXHOJOTHSUIApU  acoCHJarun  «AKIUIM  yib»
(«MHTENTIEKTyall OMHOY) .

VXT noiinxanamaa winiab uuKapyBud Taifiiép Ba SHTM Ty3HIIAJUTaH
eurMMIIapHU Oup-Oupu OunaH y3apo MyHocabatura OOFIMK OYiIMaraH Maxcyc
xucoOnam THU3UMHHU spaTaid. YHUHT TaxJwi Joupacura THU3UMHU Oapua
napaxanapu kupaau. by skapa€Haa JoMuxanoBuu MaBKyJ OYiIran Ky4win Ba KyJiai
MHCTPYMEHTAJIb BOCUTANIApU OYITraH ONEepalioH MyXUTHUra WIOBajap TY3HUII 3Mac

> Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 17-18

38



OaJIKM TypJiM KECKHUH YerapaJaHUIUIap MIapOUTIapua STHTU MaxCyClIalllTUPUIITaH
VpHATUITaH TU3UMIIAPUHHU SIPATUIIH KEPaK.

Anbarta YXT spatMmard Macanagap KMCMHHHM IIaGIOH yCyIUIapu GHiIaH
eumnaau  (ailHMKca TaW€p TU3UMHM  PUBOXJIAHTHUPHUII  €KHM  [IAKIMHHU
V3raptupuiiga). AMMo Oy xonataa xaM cudatriau xucooan miathopMacu, Ky
MaxcyclamTUpuiIrad acOo0JIapHU KYJJall Ba MAaxXCYJIOTHU IyXTa TECTJIAlTHU
Tajiad dTUJIAIH.

I11a610H eyuMIap derapanapura KupMmaiiauran YXT spaTHn mMacananapy
yCyJUlapu Ba JOWMXajall BOCHUTAlTapu JOWMHUN TaKOMWUIAIITHPHUIIHU Tanad

KHJ1aguiap.

Pean BakT TM3MMM — XoAucara TapaHTUSJIAHTaH TabCUPJIAHUIN BaKTJIU
xucoOnam tuzuMu. Pean BakT Tuzumu (PBT) — 4uKuUII TAbCUPUHU TY3WIMILI BaKTH
MyXuM Oyiran Oapya xucoOmam TuU3UMH. MacanaH: TEXHOJOTHMK >KapaéHHU
OOLIKApHUII, YPHATUITAH XUCOONAll TU3UMIIAPH, KACCAIIMK CaBIO TU3MMJIApU Ba
X.K.

Ax60pot (InformationTechnology) Tuzumnapunu pean BaKT TU3UMIIApUIAH
(real-time) mpuHIMNUANn (apKu «UUKUAII-KAUPUII TabCUPJIAHUID) I[apaMEeTPUHU
tankuH stuiga:; «The right answer late is wrong» («Keu 6epuiiran tyrpu xaBob =
HOTYFPH 3KaBOOY).

VpHaTHIraH TH3MMIAp XYCYCHSTIApHTa HINOHWIMINK, XaB(CH3IHK Ba
KadonaTtnaHrad TabCUPJIAHUII BAKTUHU TabMUHJIAI 3apypUITU aJloKaaop Oynaau.
["apaHTUsANaHraH TabCHUPJIAHUII BAKTUHU TAbMMHJIAHWII OJAaTAa peaj BakTIa
uIuIam aed araisaau.

VXT Gomkapuim 066eKTH XaKuaa MabIyMOTHH JaT4HKIap EpAaMH/Ia Olay
Ba YyHra jkaBoOaH OOIIKapuIil TabCUp MIUIA0 YMKaaW Ba OOFJIAaHUII KypuiMma
épnamuna oObekTra ys3ataau. bomkapum 0O0BEKTIAH OJMHTaH axO0opoT Ba
VpHaTWITaH THU3UMAAH OOIIKApUILIl CHUTHAIUM OepuwiryH4a YTaauraH BakT
TabCUPJIAHUII BaKTH Je0 aTanaau.

Pean BakTmaru tu3uM Te3kop OYVnuIM mapt smac. Peanm BakTmaru TU3uUM
OOLIKApUII CUTHAJIAPHM WUIOHYWIM BaKT OpalUKIard Kejlaguran ax0oporra
aBOOAH y3aTHII KepakK.

TabcupnaHuil BaKTUHU Oa)KapUIMACIUK JapakaCUMHU OKUOATHU 3apypUsITH
Japaxacy Oyinda peall BAaKTJard TU3UMIIAPUHU UKKU TYPYXH aXXpaTHIIaIA :

* OMIIIOK peaj BaKT TU3UMHU;
* KaTTHUK peaJl BAKT TU3UMHU.

FOmmiok  pean BakT Tu3umu (soft real-time system) — BakT KeUMKHIILIApU
ypraua MuKaopiapu OwiaH ypHaTwiagwiap. KarTuk pean BakT TU3UMH - BakKT
YyerapajaHUIUIapu OakapuiMaciuTd TH3WUMHH OUpOp Makcajara KapaTuiraH
byHKIUSHA PaNOKaTIN HATHXKaIapra OJu0 KelaJuraH peajl BaKT TH3UMHU.

“Kartuk’” pean BakT TU3MMIIapUAa, TAIIKA TabCUP Ba XOAMcCajapra MabiyM
BaKT HMHTEPBAIWIA XKaBOO OEpOIMACIWTH THU3UMHHHT HWIUTANIMHUAHT TYJa paj
STWIMILIMIA Ba KYWWITaH MYaMMOHU €UUJIMACIIUTUra OO KEIUIIM MYMKHH.
“KOMIIIOK” pean BakKT TU3MMJApUra 93ca, “KaTTUK  TU3UMJAp CHUpacura
KUpMaiiurad Oapya TU3UMIIAp KUpaaWd Ba ylap ypTaua OJIMHTaH]a TalWHJIAHTaH
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MyJaTra 3Hr EMOH I IIapouTiapuaa Oupop Oup HaTHKara SPUILKIT UMKOHUHH
oepanau.

“FOMIII0K” peall BaKT TU3UMIIAPU Xap JIOMM XaM KYWHJITaH MyaMMOHHU €4n0
YITYpPMAcIIUTd MyMKHH, Oy 3ca OyTyH THU3MMHMHI paJi dTUIIUTA OJUO KeIalu.
Pean Bakr TH3uMIapuaa Basu(aHu OaXKapUIIHUHT MablyM WYHAITUPYBYU
MYAJIaTUHUA KUPUTHUIL 3apypaTy TyFUTIaIN.

“Kartuk” pean BakT TU3UMJIapuja Bazuda (MyaMMo) HUMa OVIuIIUAaH
KAaThUW Ha3ap KyHWwiIran myjanarra Oaxxapuwiauiuu mapt. “FOMImok” pean Bakr
TU3UMJIApUa 3ca OepwiraH BakT HWHTEpBaluAa Oaxapuiauind MakOyl
xucobmanaau. bepwiran WyHanTupuiaran MyaataaH BazudaHu pexanaliTupyBun
cubartuga GdolpaaHWIAAN, YHAAH BasudaHW WIITa TYMUPHUIIIA MAaKCal
YCTUBOPJUTMHU YpHATHILZA, Xamaa >Kapa€Hiap WIIMHU peXalallTUPUILIA
dbolnananunaau Ba “nennain” — “oxupru Mmyaaar’ aed atanaiu.

“Kartuk” pean BakT TUBMMHUHT acocuii 6enrunapu (PBOT):

- TalIKU XoAMcajapra kagoaTiaHra >kaBo0 BakTH (YCKyHa/laH y3WININ);

- Kapa€HJapHU OOIIKAPWUIITHUHT AHUKJIAHTAH THU3UM OCTHHHHHUHT MaBXYJJIUTH
(macT yCTUBOPJIM MAKCAJJAPHUHI IOKOPU YCTUBOPJIM MAaKCaJJapHU CHUKUO
YUKapMaCIUK TAMONIIIN);

- TallKU XOJHWcajapra XO3Up)KaBOOJMK €KMW MakcuMmall *aBoO Oepuil BakTHUra
KyHUIaural KarTUK Tajabnap (ammapar y3wiuIM Oyiinya KEeYWKWII YHIA0
MUKpPOCEKYH/UIapJlaH Ba MakcajJylap MaTHUHU KalTa ynam OYViimya KEeYMKuII 3ca
1037140 MUKPOCEKYH/UTApJIaH OLIMACIUTH KEPAK);

PBOT yuyH Kyiinaaru TanaOaapHUHT OaXapUIUIIN 3apyp:

- Omnepammon TuzuMm (OT) kynmakcammu OYIUIIM JIO3UM Ba YUKHUO
YUKAPUILITa Wy KyHUIl UMKOHU MaBKyJIUTH;

- OT oxkumnapHu Oa)kapHIHUA PEXANAMTUPHUIIIA YCTUBOPIUK MEXaHU3MHIa
ara OYJIUIIY J03UM;

- OT Oamopar KUJIMHAAWTaH CHUHXPOHJALITHPUII MEXaHM3MIIApU OpKaJlu
UILIAIIN JIO3UM;

- OT yCTUBOPJIUKIAPHUHT UPCUN MEXaHU3MUHU TabMHHJIAIIN JO3HM;

- OT HuMHr Xynku Oamiopar KWJIMHAAMraH OYIUIIM JI03uM (Y3WIHMILIApHU
KaiiTa WIUIANl KEYMKHUIIUIAPH, MAaKCaJIapHU KailiTa ylam KEYHKHUIUIAPH,
NpaiiBepJIapHUHT KEUMKHINYBU Ba Oomikanap). by sca TusumMHUHr Oapua wuil
IOKJIaMacH CliCHapuiapura Xx03up>KaBoOJUTHHU OUIAUPAIHN.

Oxupru Wwuap pasomuga OT nap Ty3wiuIId — Y3UHUHT  MOHOJUT
CTPYKTYypaJaH KYIMKATJIaMJIM CTpyKTypacuraya OVYJiraH 53BOJIOLMOH TapaKKUET
nynuHu 60ocub YTAM Ba MIXKO3-CEpBEp apXUTEKTYpacH Japa)kacurada KyTapuiiu.
PBOT acocuii apxutekTypanapu 0yauo:

- Monomur apxutektypa. bynma OT, Tuzum sgpocu wunuuaa y3apo
TabCUPJIANTYBYN MOJYJUIAp Kamiamacuaan uoopat O6ynu6, amammit JIT (mactyp
TAbMHUHOTH)Ta YUKHUII UHTEpPeiiciapu opkain acoobiapra OOXIaHUIT UMKOHUHU
oepaau. by Tamoitmnaunr acocuit kamunnuru OT XynkuHM Oamopat KUJIHIIHUHT
KUUWHIMTHAaH uoopat OynmuO, OyHWHr cababiapu, MOIYJIAPHUHT MYpakkao
Tap3Aary y3apo TabCUpUra Ba MacIITaOJaIITUPHIL JapaKaCHHUHT EMOHJIUTUTa Ba
TU3UM XYJIKUHU OUpAaHUTa Y3rapTUIl MMKOHUHUHT HYKIUTUra OOFITHUK.

40



OT HUHr MOHOJMT TY3WJIWIIUAA, TU3UM MOJIYyJIAp TYIUIaMUIaH uOopat
Oynu6, MonmymiapAaaH OWTTACMHUHT Y3rapuilld TH3MMra Tyjia TabCUP ATHUII
UMKOHHUSTHTa 3ra. Tu3umaaH (QoIamaHUIIHUHT MYpPaKKaOJIUTU HILIATUIAETTaH
MOJyJIJIap COHUra TYFPU MpOIOpIMoHan (MyTaHOcHO) paBuiga opTud Oopasu.
bynnan Tamkapu, OT myntunponeccopian O0akapuiira TakCUMIIall yTa KUMUH Ba
O0ab3aH OyHUHT Xeu WiIoXu Oynmaiau. Monomut crpykrypanu OT HUHT acocwuii
YCTYHJUTH Oy YHUHT IOKOPU CaMapajopIuruiagup.

2.3.-pacm. PBOT HUHT MOHOJIUK CTPYKTYpacH.

- Carx (kaTinam)nmu apxutekrypa. Amanuii JIT (mactyp TapMuHotu) acbobra
HadakaT anpo (¥3aK) Ba YHHHT XHU3MaTJIapu OPKAJIW YJIaHUIL, Oalku TYFpuaaH
TYFpU YJIAHWUII MMKOHUSATUTA 3ra. MOHONHUT CTpyKTypara Kaparanjaa, OyHman
CTPYKTypa THU3UM >KaBOOMHUHT IOKOpH Jlapakasia OamopaT KWK UMKOHUSITA 9Ta,
Xamjia amaiuii gactypiiapura acboOra Te3na ynaHWII UMKOHWUHU Oepamu. Kym
karnamau OT napna, Oup KaTiam Joupacuiard y3rapuiuiap KyIiHd Katjiamiapra
TabCUP KypcaTaau.

2.4.-pacm. PBOT HUHT KaTaaMJii apXUTEKTYpaCH.

- “Muxo3-CepBep” apXUTEKTypacu. by apXHUTEKTypaHUHI aCOCHIM TaMOWMWIH
OT xu3maTiapuHu aMaJiuil caTxJarv cepBepiapra uyukapuiigaH ubdopar 0ynuo,
MUKO3 aMallMii JacTypjiapd Ba cepBepiap — THU3UM XHU3MaTJIapd opacujaru
MabIyMOTJIap aJIMAIIMHYBUHU AucrieTdep BasudacuHu Oa)kapyBUM MUKPOSAPO
OpKaJId aMajira OlmpuiIaiIm.

By apxuTekTypaHUHT yCTYHJIUKIIAPH :

- IOkopu mapaxagarn wmoHwIwMK, OT XW3MaTIapuHU XaTOJUKIAPHU

Ky3aTHIII Ba Ty3aTHII OCOH Oyiran ¢oiiatanyBuu Gpazocura Yukapuul Typainm;
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- SxmmnaHrad = MacmITa0NAITUPHUIN,  THU3UM  KOH(UTYpaIlMCHIaH
XH3MaTJIapHU OCOHJIMKYA YUKApUO TalllIal;,

- HOxopu pnapaxanmarm paj H3THUINTA YUAAMIMIWK, Xap KaHAald Xu3mar
doiinananyBun Qazocuaa wioBa cudaTuaa UILIATHIAIN Ba TH3UMHHA KaliTa WIITra
COJIMAC/IaH YHH KaiTa WIra TYITUPUIIT MYKHH.

OT sanmpocu Ba XWU3MATJIApPUHUHT Xap XWi ajapec (Qasonapujga Ba
MPOIECCOPHUHT Xap XWJI XHMOS Japakacwja KOWUJIAIIyBH, MIDKO3-CEpPBEP
ApPXUTEKTYPAaCUHUHT KUYHMKJIAITYBUTa Ba CaMapaJOpJIUTHHH IMacalHIIvra OJuo
Kenaau. by macaiunuiap ycTyBOp peKUMIAaH HOYCTHBOP PEKUMIA Ba TECKApPHCHUTa
Te3-Te3 KalTa yJaHuO TypuIl OuiiaH OOFIIHK.

Mumoa

2.5-pacm. PBOT HUHT MUX03 — CEpBEP apXUTEKTYPACH.

VpHaTuiran TH3MM GHIIaH GHPranTMKIa Maxcyc METOMOJOTHSIAH ONMHIaH,
aHUK WYHAITHPUITAH ssHA OUp MyXHUM KOMIIOHEHT Oy cranmaptaup. Ctangapt Oy
KOMIIOHEHTJIap KaHAal KwinO JIOHMXaJalITUPWIMILM Kepak Ba TU3UMHHUHT
MyBOQ(DAKUATIAM MIUIAIIM yYyH KaHaka KylIMM4Ya KOMIIOHEHTJIap Kepak
OynumuHM  aWtu® Typaau Ba HazopaT Kuwiaau. Ky#lumgarm — pacmaa
KYpcaTWITaHUAEK, CTaHJIApTJIap YpHATUITaH TU3UMIIAPHUHT MOJEIU Xap Oup
NOFOHACHM y4YyH Maxcyc OynraH (QyHKUMOHAUIMTUHU  aHUKJIAWIM  Ba
MaxcyclalITUPUINTaH-MapKeT, YMyMHUH MakcaJid Ba HKKajlacura KUPYyBUYU
cuHpnapra  OynuHUMIIM  MYMKUMH. Karbuih  MaxcyclaluTUpUITaH-MapKeT
CTaHJApTiapu TEeXHUKara SKUH €KW OXHUpru (oilasaHyBUu XyCyCHUSTIapUHU
My’KacCaMJIAIUTUPAIUTaH aHUK YpHATWITaH TU3UM TYPyXH (QyHKUHOHAJJIUTUHU
ndoganaiiy Ba Kyduaarmiapaad TallKuI TONTaH:

- ICTCBMOJIYH JJICKTPOHUKACH,

- MeauIHA. J[narHocTrKa, KacaJUTMKHU OJIIMHU OJIUII, MOHUTOPUHT KUJIUIII,
KaCaJUIMKHU KUJIUPHUII Makcajapuaa GoigaraHuIagurad anmnapatr BocuTazap Ba
YJIapHUHT acTypuil TAbMUHOTH;

- CaHoaT/Ja aBTOMATJIAIITUPHUIL Ba OOILIKAPYB;
- TAPMOK Ba TE€JIEKOMMYHUKALIHS;
- aBTOMATHKA;

- ACPpOKOCMHK Ba XaB(i)CI/I?)JII/IK;
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- THKOpAT opuciaapu/opuciapHi aBTOMATIAIITHPUIIT Ba XOKA30JIapaAHpP.

Market Specific icati i
General Purpose o ifrdcf . Application Software Layer
Standards '
e MHP ATSC
Plava TCPIP DTV
J2ZME HAVi
SSL128 23 FDA System Software Layer
NET
Hardware Layer

Pacwm 2.6 Crangapt cxemacu

Kyn mapkeT anuk cranmaptiapu, TapmMok Ba TB cranmapTiapuaan Tamkapu
dakat ypHaTWITaH TU3UMIIAp MYMJIa aMalra OIMPWITaH, YyHKA aHUKJIAI OPKaIH
yJap OMPUKTUPWITAH KypUJIMaJapHUHT aHUK TypyXJapuja  YpHaTWITaH
Oynmaan. YMymui Makcaa cTraHapTiapd OOIIKa TOMOHJAH OWPUKTHUPHITaAH
KypWIMAJIapHUHT OWTTa AaHUK MapKeTH Y4YyH MyJbkajuianMmarad. bab3u
KypwiMaliap MOC X0JiJja YpHaTHJIMaral Kypuiamanap cudaruia KaOyn KUJIMHTaH.
JlacTypuid TUITHUHT acOCHIl CTaHAapTiIapu YpHaTUIMaraH TU3UMIIAp OWiaH Oup
KaTopja YpHATUIATaH THU3UMIIAPDHUHT TYpJIH XWIWZa aMalra OIIWPHIaIuTraH
YMYMUH Makcaj CTaHAapTIapuHUHT HamyHacuaup. CTaHmapTiap MKKalacu XaM
MapKeT aHUKJIUTHAAH TapkuO Tomran OYynuO, yMyMuil Makcaj 5ca TapMOK
CTaHJApTIapu Ba TEIEBUAWHUATA OWJ CTaHIAPTIApHU ¥y3 Wuura onaau. TapmMok
(byHKCHOHAIIUTH Xa0Jap Ba poyTepiap Kabu TapMOK MapKeT MaiJoHUAa OYyiraH
KypuiManapaa amanra omupmiani. Kypunmanap Ba ypHaTHIMara Kypuimaniap
aTpoduia XaM MauIIUN AJIEKTP TEXHUKACH, TAPMOK KypHiMaiapia CUMCH3 ajloKa
Kabu Typiau Xwi Mapkeriap Oop. TeneBuauHUSATA OUJ CTaHAAPTIAP IMAXCHIM
KOMITbIOTEpJIap/ia amalira OomupwiIanu. 2.2 xaaBajna Oup HeuTa MyaisiH peal
nyHE CTaHAApTIapyd Ba MaKCaJUIApHUHT OMp HEUYTACH YJIAPHUHT TaJ0WKH OuiiaH
6upra KypcaTHITaH .

Kansan 2.2
S}pHaTI/I.]'IFaH TH3UM/JAA aMAJITra OINMPWITAH CTAHAAPTIAPHHUHI HAMYHAJIapU
Cranpapt Typu Crannapt Makcan
bozop Manmmii Java TV Java TV, J[acrypnam Wutepdeiicu (API)
AQHUKJIUTU | DJIEKTP Kasa mnardpopMacuHUHT KeHraiitmacu Oynuo, y
TEXHUKACH sroHa (DYHKIIMOHAJI pakamJid TEJEBU3MOH KaOyi
KUJIyBYA Kyluaaru HOE0 aJIoKaJIapHU
TabMUHIANIH:
ayqMo, BUJIE0, MIAPTIAM KHUPHIL, KUPHUII YCTUIA
TONMWJIQJANTaH WYKH Ba TAIlKd MabJIyMOTJap
KaHaJJIapy, XWU3MaTra KUpHII MabJIyMOTIIap,

* Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 18-28
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KaHaJl y4yH Ha30paT YpHATyBUM TYyHEp, dKpaHjaa
yuKaauran rpaduk TyHep Ha3oparu, axOopot-
CHHXPOHJIAIITUPUII (MHTEPAKTHB TEICBHICHUS
PeKaCHHMHI ~ aCOCHMH BHJIEO Ba TEJICBU3UOH
JACTypHUHT  ayaMO KUCMHU OWJIaH XaMOXaHT
OynmumM MMKOHMHHM Oepaau ) (OH Ba >KOHIH
Ha30paT KWIMII JacTypu. (pekiama KalOu
TEJIEBU3MOH JACTypilalll Ma3MyHH KeuunpaéTran
AJIOKaHW TaMUHJIAU]IN ).

DVB
(Hururan
Buneo
bpoankactun

r)

MHP
(Myntumenn
a home

[TnaTdopm)

Java - acocnu cranmapt pakamiu TB nolnxacuaa
WIUIATWIAUraH  cTaHgaptaup. Y  TU3UMIHU
JAaCTypuil TabMHMHOT KaTjaMd  KHUCMIIAPUHH,
myHuHraek  MHP  Guman  Moc  kenmajuras,
KYIIMMYa KOMIIOHEHTIAp ammapaT Ba JacTyplap
Typjlapu Y4yH TaBcusuiap  Oepaau. Acocal, y
MHTEPAKTUB paKaMJIu JacTypiiap Ba TepMUHAILIAP
ypracunaru IOKOpH, TAacTKU  YpHaTUII
KyTHJIapuaara uHTep(eiicHu, HHTerpan pakamiu
TB co3namamap Ba Myntumenua KommbroTep
JacTypiapyd  aMajira OLIUpaJuraH  yMyMUH
unTepdeiicuan  Oenrwnaiimu. by  mHTEpdeiic
TYpJU XUIAArd MpoBaiiIepIapHUHT WIOBaJapUHU

SIHU Maxcyc TH3MUMJIM Ba  JIacTypHil
TabMUHOTHUHI  xuiaMa-xuil  MHP  tepmunan
TacriioTIapuHA Oapua TypJapu pakKamiiu

KOHTEHTHHHI  XaJl  KWIHII  [IpoBanjepap
TepMUHAJUIApUHKA axparagn. by MHP wmasxyn
o6ynran DVB u¥y3uiran ouyMK cTaHIapTiIapHU
Oapua >¢upra y3aTUII Ba UHTEPAKTUB XU3MaTIIap
KyMIlaJaH, CyHbUH Hynmomi, xaben, TapMoOKJIap
Ba MUKPOTYJIKHHIIN TU3UMIIap KaOuiapra y3araau

ISO/IES
16500

Davis
(Hdururan
Aynuno
Bucyan
CoyHcun)

Davis — 0Oy wMyiatuMmenua KaMMYHUKAIUSICH
IIYHUHT/IEK WHTEPAKTHB paKaMiIM ayAuo BUCYal
xabapymap Ba abup MyHOcabaTIApUHUHT

YCKCHU3JIUMK CaHOAaT CTaHAApTUIUp.

DASE - crangaptu "Ymymui KaOyn Kuidmn'ra
WYHANTUpUIATaH JacTypiall Ma3MyHMHHM Ba
WJI0BaHU Oenruiad OepyBUM - TUBUMIIM JacTypuil
KaTJaMHH aHIJIaTa/u. WNHTepakTus Ba
PUBOKIIAHTUPUIITAH ujoBajap YMYMUH
dolifanaHyBul XyCyCUsATJIapura MOC paBHILA
iatopMa-MyCcTakui Tap3ja UILIaly Kepak. by
MyXUT PHUBOXJIAHTHUPWITaH Ba  HMHTEPAKTUB
KOHTEHT SpaTyBYWJIAp YJApHUHI JacTypjiap Ba
MabIyMOTIapu OwiaH  OHp XWI HIUIAIIWHA
TaMUHJIANIA. Nmnab yumkapyBumnap mryHra
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UIIOHY XOCHJI KHJIMIDIApU Kepak, GpoiaaaanyBun
yuyH Hadakat hardware mmardpopmacu Ba
arepanyoH CHCTeMa TAaHJIAHUINU KepaK, KOHTEHT
ApaTyBuUdIapu TOMOHHIaH KWJIMHI'aH
WIOBAIAPHUHT YMYMHH KHXaTlapu Kyiuiad
KyBBaTJIaHUIIWHN TAMUHJIAIIH KEpPaK .

bosop
AHUKJIUTU

Maumunit
3JIEKTP
TEXHUKACHU

OSGi (Open
Services
Gateway
Initiative)

OSGi xycycustnapu Bluetooth™, CAL, CEBus,
Conseprence, emNET, HAVi™, HomePNA™,
HomePlug™, HomeRF™, Jini™  TexHOJIOTHS,
LonWorks, UPnP, 802.11B va VESA xabu
xamma TapMOK CTaHJIaPTIAPUHU
PUBOXIIAHTHPUIN Y4yH MYyipkautanran. OSGi
dpeiimBopk  Ba xycycusariaapu sroHa Open
Service Gatewayena Ky Xu3MaTilapHH WIUIANIHA
Ba YpHATWIUIIUHU OCOHJIAIITUPATH

OpenTV

Open TV na EN2 ne6 HOMIaHyBUM XYyCYCHii
DVB tu3uMm gactypuii TabMHHOT KaTiaMu Oop
O0ynub, MHTEpaKTUB TEJIEBUJIMHUS pakamiid set-

top KyTmjiapu y4yHIup.

MicrosoftTV

MicrosoftTV umHTepHET (yHKCHOHAIUIMTH OWIIaH
aHajor Ba pakamiu TB TexHonorussiapuHu
OupnamTupaguran xycycuil uHtepaktus 1B
TU3UM  JAaCTypUil  TabMHHOTH  KaTJIaMHJUD.
MicrosoftTV ~ texmonormsicu  NTSC, PAL,
SECAM, ATSC, OpenCable, DVB,Ba
SMPTE 363M (ATVEF xycycustu) my Ounan
oupra HTML, XML Ba mry kabu HHTEpHET
CTaHJApTIIApHUIaH TApPKHO TONTaH MYAaHsH paano
SIIUTTUPHUIN (OpMATIAPH Ba CTaHAAPTIAPUHU
Ky1ad KyBBaTJIaiIu.

HAVi (Home
Audio Video
Initiative)

HAVi pakamnu ayamo Ba BHJIEO HCTEbMOJIYU
KypuwiIMajapyd opaculia y3JIyKCH3 OHpIaMIIuK
YUyH yi TapMOK CTaHJapTH OWJIaH TabMHUHJIANAN,
Oup-Oupu OunaH ¥3apo ajoka KWINII Y4yH
TapMOK HWYHMJAa XaMMa ayAuo Ba  BHIEO
acOoOmapura pyxcar Oepaau Ba  TapMOK
KoH(urypanusicu Ba ac606 uiuiad YnKUINIINIAH
KaTbUil Hazap Outra €kM OMp Heuta acOoOmap
6omrka ac600 €pmamMmia OOMKAPUITUIITUTA PyXcaT
Oepasu.

CEA

(Consumer
Electronics
Associatio)

bunuMiap ucTebMOIT AIIEKTPOHUKA CAaHOATH KHJIa
ONIaJIUTaH S’bHU SIHTM MAaxXCyJOTHH MapKeTra
KEJUIINra Ba MaBxXKyJa Kypuimanap OusaH Oupra
parOaTiIaHTUPUIITa WUMKOH Oepajurad, caHoaT
CTaHJApTJIapy Ba TEXHUKA XYCYCHATIAPUHHUHT
PUBOKJIAHUIIIN OPKAIU YCaaH.
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Ha3sopar caBoJsiapu:

VpHaTHiras TH3MM HAMa?

VpHATHITaH TH3MMHHUHT IIAXCHH KOMITbIOTEpIIap/aH (hapKu?

VpHATHITaH TH3MMHHHT YMyMUI XYCYCHSATIPU XaKna UKD IOPUTHHT?
Big-bang monenu Huma?

Sode-and-fix moaenu HUMAa?

Waterfall mogenu numa?

Spiral monen Huma?

Jlaiid caiikn Mogen Huma?

VpHATIIITAaH TH3UM JIOMMXACH Ba PHBOXKIIAHHII KapaéHN HeuTa JaBpra
oynuHanu?

.AX00opoT-001IKapyBUYH TU3UM HUMA?

Kubepduzuk Tuzumnapu KauoH naigo 0yiaran?

.Embedded System numa?

.ABTOMATIAIITUPWITAH TU3UMJIIAD HUMA?

. Pean BakT Macmrabuia unuiam cXeMacHuHH TYIIYHTUPUO OEpHHT.

. VpraTmwiran tM3nMIapHu cHE(IAHUIIN TYIIYHTHPHO GEPHHT.

.Pean BakT TM3UMU HUMA?

JOmiok pean BakT TU3UMU?

.Kartuk pean BakT TuzumMun?

.MoHomuT apxuTekTypa HUMa?

S“Muxo3-CepBep” apXUTEKTYpACH IETaH/1a HUMAHU TYIIYHACU3?
S“Muxo3-CepBep” apXUTEKTYPACUHUHT YCTYHIIUKIIApH?

VpHaTuiran TH3MMIAp XyCyCHATIIAPHTa HUMANAP KUPagu?

. VpHatunran TM3uMIa aMaira OMMpPIHITaH CTaHAAPTIAPHUHT HaMyHanapu?
. FOMII0K pean BakT TU3MMHM Ba KATTUK peall BaKT TUZUMHU (HapKu.

. VpHaTuiTaH TH3UM CTaHAApTIAPH?

. MoHOUT apXuTeKTypa?

. TakcumItaHTaH UepapXUK TUUMIIAP Kupaguiap?

. YpHaTHITaH TH3UM TYpyXH O(YHKIMOHAJUIMFMHM HHUMANApAaH TALIKHII
TOMraH?

AnaduéTiiap Ba HHTEpHET calTiIap:

. 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/BcTpanBaemasi_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/Встраиваемая_система

3-mabpy3a. YpPHATWITaH TU3UMJIAP aNNapaT TABMUHOTH. Y PHATWITaH
npoueccopsap. Y pHATWITaH TU3MMJIAP/Aa XOTHPA. YPHATHITaH TUZUM
IIATAJIapyu MUHAJapu (2 coar)

Pewxa:
3.1. VpHatuiaran npoueccopiap.
3.2. YpHATHITaH TU3UMIIAP/A XOTHPA.
3.3. KupuTui/yukapui miaracu.

3.4. YpHatuiarad TU3UM IUTaTajlapy IUHATIAPH.

Tasnu wubopanap: Ilpoyeccop, FEthernet, muxpokowmpoanep, xomupa
uepapxusicu, KOIII, CD-ROM, womwor ouck, xammurk OUCK, JeHmMd, WUHA,
unmepgetic, Takxmau yvacmoma.

3.1. YpuaTuarasn npoueccopap

[Iponieccopmap ypHaTUATaH THU3UM IUIATACUMHUHT aCOCUU (PyHKIMOHAI
KHMCMHM Ba OWpuHYM HaBOaTAa OyHpyKiapra HILIOB Oepull Ba MablyMmoOTiapra
XKaBoOrapaup. DIEKTPOH KypuiMma Kamujaa OWTTa, MapKa3uil Ha3opaTr KypuiMacu
BasudacuHu OakapyBuH, OOIIKApPYBUM acoCHii(master) MmpolecCoOpuaaH TalTKUI
TOMaJAX Ba AacocWil mporeccop OwinaH wunuUadguran ¢Exku  y  Epramuaa
Oomkapuiaauran Kymumya(slave) mporeccop xaM 6ynuiu MmymkuH. by kymiMua
mpoiieccopiiap €Ki acocuil mporeccopaap OyHpykjaap TU3UMUHU KEHTaUTUPHUIIH
€Kkl XOTHpa, IIWHAIAp Ba KUPUTUII/YMKAPUII KypUIMAJIAPUHU OOIIKAPHUIII
Basuanapanu 6axapuill MyMKuH. 3.1-pacMmia kypcaTmirad x86 HaMyHa M IUiaTa
omok cxemacuna, Atlas STPC acocuiéi mpoueccop Ba KHUPUTHIL/YMKApHII Ba
Ethernet GorkapyBUMIapy KYIIHMYa IPOLECCOPIAPIND .

Ky#ingarm 3.1-pacmma  kypuHHO TYypuOIUKH, YpHATUIATAH THU3UMIIAP
miaTajapy acocuil mporeccop arpoduaa novmxamamrupuiaand. OmaTaa acocuit
MPOIIECCOP MypaKKaOIurura kapad yjaap mpoiueccop ¢Ku MUKPOKOHTPOJLJIEPJIap
kaOunapra cuHdianagy.

> 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 PCI Bus to
(SODIMM ) Cors Baseboard
CRT/TFT to STPCAllas | | u—)) IDE to
Baseboard € (Computer Baseboard|
Ina Chip)
Keyboard
Ethernet
& Mouse 10 |¢e———— M Controller
Baseboard Host -
Peripheral
Serial POrS | ¢e—! Interface USB (4) to
To Baseboard Baseboard
Internal Bus
Real Time
Clock (RTC)
Parallel/Floppy
to M
Baseboard
Super 1/O BIOS
Controller
Infrared to M
Baseboard

Pacm 3.1. Ampro’s Encore 400 naiamacu

AHBaHara Kypa, MHUKPOIIPOLIECCOpPJIAp MHUHHMMAaJl YpPHAaTWITaH XOTHpPA Ba
KUPUTULI/YMKAPUII  KOMIIOHEHTJIapuJaH, MHMKPOKOHTpOJUIEpJap dca YHWIja
YpHATWITaH KYMPOK TU3UMIIM XOTHUpPA Ba KUPUTHIL/YMKAPUILI KOMIIOHEHTIApHIaH
TAlIKWJ TONTaH. SlHa WyHW €ana cakjall Kepakku, Oy aHbHAaBUU Tabpudap
XO3UPru KyHJa JOWHUXalallTUpUIaéTral mpoleccopiapra KaTbui TaaOuK THINO
oynmMaiinu. MacanaH: MUKpoOIIpoIieccopiiap I0KOpH Cypbatiiapja UHTErpaaniuo
O0opMoOKIa.

Hera xxoiyialiTHPWITraH npoueccopJsiapaan goigajsanamus?

Acocwuii mporeccopiap nuura 6ab3u KOMIOHEHTIIAP, KUPUTHII/YUKAPHUIIITA
yXmam, YpHaTWIMIIKA CaMapaJopvMHM MMACAWMIIMHUA KypcaTca, OYHUHT aKCU
cudartuga axparuirad €praMuu Ipoleccopiap, Ba Oomkaiap camapagopiuKHU
OIIMIIMHU Kypcaramu. UyHKH, yiap mpoueccopiap ypracuaa IIMHaAIap OpPKAIU
MabJIYMOT y3aTHIll OujiaH OOFJIMK MyammMmouapra ay4 keamaiau. Marerpamiamran
(CkoMnamITUpuiran) mnpoueccop OyTyH OOLUIM IUIATaHW JIOMHMXANAIITAPUIIHUA
coAjanalTUpaard, YyHKU IUIATaJard KOMIIOHEHTJAp KaM COHHM YHHM OTJIAJIKa
XKapa€HUHU XaM coajajamThpany (Iiata ro3acuja KaHda KaM KOMIIOHEHTJap
Oynca, mIyH4a HOCO3JIMKIAp XamM Kam Oymaam). I[lmata papakacumarw
JTOMUXANAIITUPUITAaH KOMIIOHEHTIAPD HMCTEbMOJ KyBBaTH YHWIIA YpHATWJIAraH
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KOMITOHEHTJIADHUKUTAa KaparaHga Kynpok Oymamm. Kam commm  mporeccop
KOMIIOHEHTJIap¥ Ba KaM HCTE€bMOJI KyBBaTH HWHTerpajiamrad (YpHaTUJITaH)
npoiieccopiap €piaMujia ap30H IJiaTajJapHU SpaTUIITra 0JIu0 Keslau.

Tom MabHOAA 1037120 YpHATHITAH TPOIECCOpiap MaBXKyl, OyTyHTH KyHJa
OynapmaH Xed Oupw VpHATWITAaH TH3UMJIAPHH JIOWHMXajaliga JOMHHAHT
(XykympoH)  xucoOmanmaiau. Kym connm  MaBXyJ — KOHCTpyKLHMsUIapra
KapaMacJiaH, YpHaTUITaH MPOILIECCOPIAPHU apXUTEeKTypa 10 HOMIIaHYBYHU TYpJIU
“rypyxjap’ra OViauHUIIM MYMKUH. lIpolieccopiap Terunuimm apxuTeKTypa
rypyxuaa 0axkapa ojiaural MalimHa KoAu OyHpyKJap skKamJIaHMacu OpKajiu, Oup
npolieccopa TypyxXyu UKKHUHUKMCHIAH dapkiaHaau. KauoH Oup Xusl malimHa KOAU
OyHpyKIapu »aMjIaHMacuHU Oaxkapa oJica, polieccopiiap Oup X apXUTEKTypaaa
xucoOnanaau. 3.l-xkajgBanga peanm mpoleccopiap apXWUTEKTypacd Ba  yiap
APXUTEKTYPACH OWJIATAPH KEITHPUIraH’.

3.1 »xaxgBan
ApXUTEKTypa ITpormeccop Ninad ynkapyBun
AMD Aulxxx AdvancedMicroDevices
ARM ARM7, ARM9 ARM
Cl16X C167CS, C165H, C164CI 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, MTI4kx, IDT, MIPS
Technologies
NEC Vr55xx, Vr54xx, Vr41xx NEC Corporation
PowerPC 82xx,74xx,8xx,7xX,0xX,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 11 SunMicrosystems
TMS320C6xxx TMS320C6xxx TexasInstruments
x86 X86 [386,486,Pentium (11, III, Intel, Transmeta,
IV)...] National
Semiconductor, Atlas
TriCore TriCorel, TriCore2,... Infineon

 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 130
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3.2 YpHaTHiaran TH3MMJIAP/AA XOTHPA

bu3 6unamusku ypHaTUiaTaH miaaTdopmanap, xap OUpU TE3IUTH, XaXXMHU Ba
doinanmanunumm Ownan HOEO OYynraH xomupa uepapxuscuea 3ra (3.2-pacmra
KapaHr). Perucrpnapiau Ba myaiistH OMpiaM4u XOTHpa TypJapura yxiad, XoTupa
mporeccopra TYFpUAaH TYFpU yhaHTaH €K Oab3wiapu (GU3WK SKUXATIaH
MPOLIECCOP/IA KOMTIAILTaH 6}”/J1a1[1/17.

Processor

Man
Mooy

Secondary/
.I-..'Ill.ll:\.

[]
L]
L]
L]
i
SlOrTEre i
[}
n
]
i
i

Pacwm. 3.2 Xortupa uepapxusicu

bynap, nmoumuii xotupa, Te3kop Xxotupa Ba l-gapaxammn KOOI
XoTupanapaup. Yudy mMabpy3aaa, ojJaria Mpoleccop TallKapucuaa >KOUJIaIiral
KM MKKajga XOJiaTJa MpOLEccOp HYMAAa >KOWIAIITHPUITaH Ba IPOLECCOP
TalllKapuCcUAa >OMIalliraH XoTupajap Xakuaa cy3 Oopaau. byHnan Ttamikapu
ROM, 2-papaxanmu KOII Ba Te3kop xoTupa kaOu OupiaMud XOTupaiap Ba
IJjaTtara yJaaHaJWraH, JIGKAH TYFPUJAH TYFpU Ipoleccopra ylaHMalgura
UKKWJIaMud/yuiamuu xotupanap (macanan: CD-ROM, 1oMIIOK IUCK, KATTHK JUCK
Ba JICHTAJIap) XaKuJaru ax00poTJIapHU XaM Y3 MUUra OJIajiu.

bupnamuu xoTupa ojaria XOTHpa TU3UM OCTUCHHHMHI OUp KUCMU XHCOOJIaHUO,
y4Ta KOMIIOHEHTJIapJiaH Tallkui Tonrad(pacM 3.31a KypcaTuira):

- XOTUpa MUKPOCXEMACH;
- aJipec IIWHACH;

- MabJIyMOT IINHACH.

7 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

Pacwm 3.3 bupiiamum XxoTupa TU3UM OCTHCH anmapaT BOCUTacH

YMymaH ofraHma, XOTUpa HHTETpall CXeMacu y4 OYJIMMIaH TalIKuiI
KWJIMHTaH: XOTHpa MAacCUBH, ajpec JemudpaTopu Ba MabIyMOT UHTepdercu.
XoTupa MacCHUBHM aciuja MabIyMOT OWTIApPUHH CaKJIOBYM (DU3UK XOTHUPAIUP.
[Ipoueccop Ba mactypud xoTthpara OUp YIYOBIM MacCUB cudaTHAa MypoKaaT
KWIraHuaa, xap OWp MaccuB siueiikacu OalTiap KAaTOPUHU TalUIKWI 3Taaud Ba
KaTopJiaru OuTjIap COHM y3rapuiinv MyMKHH. Aciaujaa 3ca, Xxap Oup sdeiikacuzaa 1
ouT axOopoTHH cakjail ojagurad (pacm 3.4) sroHa Katop Ba yCTyHjapra sra
aJipeciaHraH XoTupa suelKanapuaH TAIIKWI TOMraH MKKU VYiadaMiu (QU3MK
XOTUPAIUP.

XOoTupa UKKH YIIYOBIM MACCHBU MYMJA Xap OMp 3JIEMEHTIIAP >KOWUJIAITYBH
oJlaTha, YCTYH Ba KaTopJjap mapaMmeTpiiapuaaH TAIIKWI TOIMyBYH, XOTHPAa (U3HUK
ajapecu ;10 HOMJIAHATH .

¥ Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier 2012, pages 224-225
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Pacm 3.4 ROM xotupacu maccuBu

WNHTterpan cxemMaHUHI KOJITaH acOCUM KOMIIOHEHTH, ajApec naemudparopu
aJipec MHMHACH MabJIyMOTJIapura TasHraH X0JIa XOTHpa MacCUBUA MabIyMOTIap
aJpECUHU TOMAJM, MabIyMOTIap MHTEpPEiCH 3ca MabIIyMOTIApHU y3aTUII YUYH
MabIyMOTJIap IMWHACWHUA MabIyMOTIap OwiaH TabMUHIaiau. MabiymoTiap Ba
azpeciap UIMHACH MHTErpajl MHUKpOCXeMa XOTupa ajapec AemundpaTopuaaH Ba
MabIyMOT MHTEpGENCHIaH MabyMOT OJIaN Ba y3artaau. XOTUpa Typura Kapao,
riaTara yJIaHWJIUIIN MyMKHH OYJIraH XOTHpa MHKPOCXEMAacHu TypJH MakeTiIapa
€Tkazunagu.  XoTupa  MMAKEeTH  TypJlapy  UKKA  KATOpiau  MaKeTjiap
(dualinlinepackagesDIP), comma  karopau — xotupa  moaynu  (singlein-
linememorymodulesSIMM), wukku Katopau xotup wmoayiauwiapau (dualin-
linememorymodules DIMM) ¥3 wuuura omagu. DIP mnakeTu HKKM Teckapu
TOMOHJAaH YWUKUO Typaauran o¢€kau(nmuH) Oynub, KepaMuka €KW IUIaCTHKA
MeTaliaH Taiépaanran(pacm 3.5).

52



6 15 14 13 12 11 10 9

Memory IC

12 3 4 5 6 7 8

Pacwm 3.5a. DIP xotupacura Mucos.

OHI' IOKOpM TIOFOHaJa, OWpiaM4yd Ba HMKKWIAMYMA XOTUPAJAPHU HKKU
rypyxra Oyaui MyMKUH: KyBBaTra 0OfJIMK OyaMaras Ba OyJras.

3.3 Kupurum/9uKapuin njiaTacu

Kupurtum/gaukapui(k/4) KOMIOHEHTIApU YpHATWITAH TU3UM IUIaTajlapura
yJIaHTaH KUPUTHUII/YUKAPUII KypUiIMallapura axOOpOTHH >KYHATHII Ba yiapJaH
axOopoTiapHu KaOyn Kuiaub onumira xaBooranmup. K/YU mmatacu, KupuTHIn
KypwiIMalapyuJaH eTakdd Tpoleccopra MabIyMOTIApHU KEITHPUII  yUYyH
mymkaianrad. K/YU mmatacu  eTakyu  TmporieccopliaH  axOopoTiapHU 0Jiu0
YUKAPHII KypUIMacura eTKa3yB4H, YUKUII KOMIOHEHTHaH €KUM WKKATACUHU XaM
Ba3udacuHu Oup madTaa Oa)xapyBud KOMIIOHEHTAAH TAalIKWJI  TOINraH
oynanu.(pacm 3.6)

Xap Kanjay 3JIEKTPOMEXAHUK THU3UMM, XOX Y YpHATUITraH Ba YpHaTWIMaraH
TU3UM Oynaaumu, €KM aHbaHaBUW €KUM aHbHABUU OYyIMaraH THU3UM OYIaguMu
VYpHATWITaH TU3MM IUIaTacura yjaaHWUIIM Ba K/4 KypwiMmacu cudaruga (aomust
0JIMO OOPUIIM MYMKHH.
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Pacm 3.6 ®on HeiimaH apXuUTeKTypacura acocjaaHraH KUPUTHIL/ YUKApUIT OJIOK-
CXEMacCH .

Kuputnm/gyukapui — 10KOpH — Japaxanu Typyx — Oynm0,  duKapuiun
KypWIMAJIapU KAYUK TypyX OCTWJIApUTa, KUPHUTHUII KypWIMAJIAPU KUYUK TYpPyX
OCTHJIApUTa Ba MKKaJla KUPHUTHIL/YUKAPUII KypuiaMaiap KHUMK IypyX OCTHIIapura
OYyIMHUIIM MyMKUH. UMKapyBUM KypHJMa K/4 IJIaTaCUAaH MabIyMOTJIapHU KaOy
KWIMO onul, Kalcuaup MabHOJA MPUHTEpJapra, AMCKiIapra €KM MOHUTOpJapra
¢k €and yuyBunm LED umpoxmnapura, MHCOH Kypulu y4yH y3artaau. CHYKoHYa,
KJaBuarypa €ku OOWKapyB MydATH KaOW  KUPUTHUIIL KypuiMacu K/4
KOMITIOHEHTJIapura MabJIyMOTHH Yy3aTaiau. bab3u K/4 KypwiMalapd HKKaia
Bazuanu Oup mnaiTaa Oaxapaau, MacalaH: TapMOK KypWJIMach MabIyMOTHHU
WHTEpHETAap KaOyn Kuiub Ba IKYHaTuld MyMKuH. Kuputum/gaukapuin
KypuJMacu YpHaTWIraH Iuiarara KjiaBuatrypa €k MacodaBuil OOLIKapyB MyJIbTH
Kabu cUMJIM €KM CHUMCH3 MablIyMOT Y3aTHUII MYXUTH OpKaJIW YJaHUIIA MYMKUH
¢xu LED unpoxknapu kabu YpHATWITaH MJIaTAaHUHT Y3U/1a KOWIaIrad 0yiauu.

Kuputuin Ba YMKApUITHUHT acocuil Ba3u(acu KOMIBIOTEPHUHT aCOCHMA
XucoOJamn SAPOCUHU ¥3 apo allOKAaCUHM TabMUHJANIAND, SHHUA TYpJW HWILIAII
TaMOMUJITa aCOCIaHTaH MPOIIECCOP Ba ACOCHI XOTUPAHUHT MabIyMOTiIap GopmaTu
Ba TE3KOP TAIlIKW KUPUTHUII, y3aTHUII, F03ara YMKApHUIIl, CaKJIall Ba axOOpOoTIapHU
perucrpanusianl ypracuaa.

Kuputnm yukapuim mnponeaypacu HYKH HHTepdeiic (Karra) TallKu
KypujMa Ba MPOLIECCOpP XOTHpPA AJIOKACMHU TabMHUHJIAWAWIaH, TYFpUAAH TYFpHU
nepudepuk KypuiaMmanapra ylaHaguraH TalKH UHTepgeiicaap(KUIuK)nan
TaIlKWJI TONTaH MOJTyJUIap €pAaMuia aMalira OIUPUIIaIu.

MabnymoTiap perucTpuaa, TalmlKd KypuiMajap Te3KOpiaurd (apKuHU
Oaprapad KuiMin Makcaauaa, MOIYJdbra Ba YHIAH y3aTWJIAJUTaH MabIyMOTJap
Oybepnanagn. MabiyMOTIap pPETUCTPU Pas3psUIWINTK  KaTTa HHTEpdEiic

’ Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy Noergaard,
Elsevier, pages 311-312
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TOMOHHJIAaH ITWHA KEHIJIMTU OWIaH MOcC Tymaau, Oy omatda 2,4,8 Oaitr. Tamku
KypuiaMmanap wuHTepdericu opataa Oaltiu (moOalTHO), HIYHUHT YYyH YHJA
KaJIOKJTaIl/ouni Tyryraapu Mapxyna. TK conura kapa® mMabliyMOTIap perucTpu
Oup HeuTa OVIUIITN MyMKHH.

bomikapys peructpu ™oaynaHu Tamku KypuiManap OuiaH ¥3  apo
OyiipyknapuHu aHuKIaiau (peructpau To3anam, TK mactnabku xonatu, YKAITHU
Oommra KauTumi, €3WIIHA OOIIMKA KaWTui). Xap Oup Moayd Y4yH ajapeciiail
MyxuTuaa (Oupiamrad €KM TaKCUMIIAHTaH OINEPaTHB XOTHPAJH) ajeciap TypyxH
aKpaTwiagu. Ajfpeciap CelIeKTOp OpKalu TYFPWIMTHIa TEKIIUPWIAId Ba
HemmdpaTop oOpKaJid TETUNUIA TallKd KypuiMma TaHJIaHagu. borkapys
KypwiMacu Oapya KypuiMajgapHu OOIIKapHUIl Ba KOOPJIWHAIMSIAII Basv(pacuHU
Oakapaau.

Tamku wuHTEpdENC TOMOHUAAH KUPUTHUII/UMKAPUII MOIYJIU TY3WINLIHA
y3ura xocaump, 4yHkd Oapua Tamku Kypuimanap y3ura Xoc IMPOTOKOJUIap Ba
uHTepdec Tyrywiapura osra. Kupurtumy/duukapuml MOIyJIM TapMOK OpKajH
MabIyMOT QJIMAIIMHYBHJA >XyJa MYXUM YpHH SrajUlaiy, TETMIUIA IOpTia
KOHTPOJUIEPU OpKAJIM HMHTEHCUB Tap3/la MabIyMOTJIAp AQJMAlIMHYBH amajra
ommpunanu. llynaan kenr® YMKUO KUPUTHUIL/YUKAPUIIT MOAYIN (YHKUMSIIAPUHU
Kyhdugaru QyHKOUsIapHa Oa)xxapaiu:

*  MasbayMOTIapHU aApeciiu y3aTUII(TIEPEChLIKA);
e AJIMaIIMHUIIHU OOIIKAPUII Ba CUHXPOHJIAIIL,
e  MasiyMoTiap aJMalluHyBY;
e XaToJWKJIapHU aHUKJIALL.
3.4 YpHATH/IraH TH3UM NIATAIADH IIHHAJIADH

OnauHpoK KYpuO YTHUITAaH KOMITBIOTEP acCOCHMH KHUCMIIApU Ba OJIOKJIapH
ypracumaru y3 apo ajJMalluHUII KOWJApU yiap Opacuaa 3JeKTP, MAHTUKHUN Ba
TEXHOJOTMK aJIOKAJIapiap acoCHIa amaira OIupuiIaan.

by anokamapuunr Oup Kucmu, nporeccop aemeHnTiiapu AMK, YmPeructp,
Oommkapuin KUCMU, Kuputuil/gyukapuimn moxayau Ba KOlllmap yracuma y3apo
QTOKAaHW TabMHUHJIOBUM, TPOIECCOP WYKU IMIWHACU (MABIyMOT IIWHACH, aJIpec
IIMHACH, OOIIKAPYB MIWHACH) KYPUHUIIIH/IA TAKIUM dTUJIAIH.

By mpomeccop kucmmapu ypracuga OyHpyKiIapHU, OYITWHYBYMIIADHU Ba
OOIITKApyB CHUTHAJWHU Y3aTYBUM OJJICKTP Yy3aTyBUHAMUP. T[EXHOJIOTHK >KUXATIaH
yJIap mpoIeccop KpUCTAUTH(YUI) WUUa >Koimamrad OYyiu0, KUPUTHI/AUKAPHIIL
MOJYJIM OpPKaJId KOMIIBIOTEp KOHCTPYBTHUB KOMIIOHEHTHapra (acocuil 1uiara)
yukuira sraaup. Kypcatnd yTunra mmuamap KaM COHJIM ajoKa JUHUSIApH Ba
IOKOPH TaKTJIM YacToTajapu Omnan (akiaHubd Typaiu.
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AMMO KommbIOTEpJapaa OyHAaH TallKapu KYNruHa axO0opoT OKUMIIAPH:
nepedepuk KypuiMmaiap aapecd, WYKH Ba TalllKyd OOIIKapyB CUTHAIU Ba X.K.
MaBxXy/I.

VYnap anektp axO60poT Aapaxkacuja MpoIeccop Ba aCOCU XOTUPaHU OOIIKa
KOMIBIOTEp (YyHKUIMOHAN KypuiMmanap OwmiaH Oofjamra Xu3MaT —KWIaju.
[Iponieccop muku muHAcHUAaH (apKId yMYMHH IIMHAJAP KYNPOK Y3YHJIMKTa,
I000pHJIaIuTaH CUTHAJJIAp [MAaNa30HM KEeHIVIMTH Ba ajloKa JHUHUSIAPH COHU
KYTIMrY OmiaH apKiaHaIn.

IIuna — Oy KOMIBIOTEp Typu ONOKIapu V3 apo (olganaHyBuYd MabIyMOT
y3aTull KaHanuaup. Y ¥3 HaBOaTua miarajaa YUuiran KeHr 3TUiIyBYaH Ky CUMIIA
€kl acocuil IlaTa pazbEMIIApUIAH YMKYBUM aJOXHMJAa CHUMIIHA YTKA3UII
IMHEsIapHAaH noopar'’.

Video ProCossor |

Audio Processor (=

[-C° Bus M37273

NVM  —

Pacwm 3.7 YMyMuii mivHa CTPYKTYypacH.
[IlnHa acocuit mapameTpiapu:
e IlluHAa KeHIVIMIH, MabIyMOTIIAp y3aTUIYBYM aJIpeC JIMHUSIIAPU COHU;

 TaktTiam yacrora, ajloKa KaHadM OpPKAIM ajJoxXpuga Oumiap y3aTull
TE3JTUTUHU aHUKJIAIlL;

* AJMalIMHYB MNPOTOKOJUIApH, KypuwiIMajJap ypracuaa  MablIyMOT
aJIMaIlIMHUII KOWJAIAPUHNA AaHUKJIOBYH.

baxapaauran (yHkiuscu Ba makcaaura kapad Oapya TypJi KOMIBIOTED
[IMHAJIAPUHHU JIOKAJ Ba TH3UMJIMIa OYITUII MYMKUH.

" 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 Kynpukinun MPC620 nnaracu.

Jlokan mMHAMap YeKJaHaraH KOMIIBIOTEp KOMIIOHEHTIapUHU(MapKa3u
IPOLECCOPHM acocuil XoThpa €EKM KOHTpPOJUIEp Ba TAalllKM KypuiIMmaiap
ajantepiapy OuiaaH) OUPIAIITUPUII YIYH XU3MAT KUJIA]IH.

Tu3zumiy myHa TYpId TE3IUKIATH KUPUTHUII/IUKAPHUIIT KypuiMaaapy OuiaH
OupnamTHpUIIAA XU3MAT KAJIAIH.

Nxtuépui crangap muHAIAp MAbIyMOT/Iap y3aTHUII JIMHUSICU Ba ajJoXuia
azpecuap y3aTHIll JIMHUSACH, allapaTiy y3WIMIuiap JIUHUSACH, XOTUpara TyFpUuIaH
TYFPpU MypO’KaaT KaHAIW JIMHUSICH, XMU3MaTdyd axOOpOTHW TallyBYM OWTIApHU
Y3aTyBYH, 3JIEKTP TABMHUHOT TY3HIHILIN JTHHUSIAPUHN Y3 HUUra Oagn .

Tuzumian muHA TH3UMIM OJOK acoCHM IuTaTacuia >KoimamraH Oapua
KOMITBIOTEP KypUJIMAJIapUHUA DJIEKTP Ba MAHTHUKUNA OWPIAIMITHPHUIN YIYH XHU3MaT
KHWJIadu.

""" Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 288
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Ha3sopar caBoJsiapu:

[Iponeccop Huma?
K¥ymmmua nporieccopaunr Bazudacu?
VpHATIITaH TH3UMIIAp MIATANAPH Kaep/a JOHNXaTamTHPHIaIu?
Acocwii mporieccop Mypakkadaurura kapad Kanaail cunduapra axxpanaau?
Mukporpoueccopiap HUManapAaH TaIIKWI TONTaH?
JOUMHUN XOTUpa HUMA Ba YHUHT Bacudacu?
Te3kop xoTupa HUMa Ba yHUHT Bazudacu?
Xotupa ¢pu3uK agpecu 1ed HuMara antTunagu?
KO3III Ba Te3kop XxoTUpIapHUHT HapKu?
. Hera xoitnamrupunran nporeccopiapaad ¢oiiaitanamus?
. [llnna vama?
. Kuputni yukapum miuatacu Huma?
. Kynpuxkimn MPC620 nnaracuau TylmyHTUpUO OEpuHT?
. YMyMuii mimHa CTPyKTypacH TYIIYHTUPUO OEpUHT?
. lllnHa KeHrIUru TyIyHTUpUO OepuHr?

XN R LD =
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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

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/BcTpanBaemasi cucrema

. http://www.linuxjournal.com/

. http://www.embedded.com/
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4- MmaB3y: YPHATHJITaH TH3MMJIAP JACTYPHH TABMHUHOTH.

Pexa:

4.1. YpHatuiarad THU3UMIIAp AACTypud TabMUHOTUTA KyHWIraH Tayiadjap Ba
XyCyCHUSTIapH.

4.2. YpHaTtwirad onepanyuoH TU3UMIiap.
4.3. lacTypuii TabBMUHOT ypTa KaTJIAMH.

Tassnu wubopangap: xkKommymamop, KOHMPOJIEp, XOomupa, HNPOMOKOI,
npoyeccop, unmezpamop, oucmpudbymus, penosumaputi, MOM, ORBs, OSI, JVM,
Java solutions, Microsoft. NET, Compact Framework, CORBA, /IMK, PLC
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http://www.tutorialspoint.com/android/index.htm
https://ru.wikipedia.org/wiki/Встраиваемая_система
http://www.linuxjournal.com/

4.1.YpHATHITaH TH3MMJIAP JACTYPHii TABMHHOTHIA KYilH/IraH Taiaéaap Ba
XyCYCHSATJIAPH.
Widget
VpHaTwiran TH3MMIAp JACTypHil TABMHHOTH MYypaKka® ypHATHITaH
TmuMIapan(MYT) Ba Maxcyc ac600IMK BOCHTAIAPHHM KYJUIAIIIA MyXHM POJIb
YUAHANUIU. SU’pHaTHHraH TU3MMIIAPHU JIOMMXamamjaa AacTypuil jJoirxara Ba OyHaan
JoUrXallapHH OOIIKAPHUII XYCYCHTIapUra Maxcyc 3THOOp OepHIll Kepax.

Tabpuduap

Jactypuii TabMHUHOT-TU3MMHH KabTHM MaxkamiianmaraH (soft - rOMIIIOK)
aMMO Y3rapTHPHII MyMKHH GYJIraH KMCMH.Y3rapTupuiMaiiuran tizuminap (hard-
KAaTTUK), MacajaH, ¥3 TapkuOuaa JacTypuil TabMHHOTIa 3ra TapMOKJIHU
KOMMYTATOp, anmnapar TabMUHOT 10 X1ucoOIaHaIH.

Pean Baxktmaru omnepamuon tuzum (PBOT) —0y VpHaTtwiran TU3UMHH
pecypCilapvHU aKPaTHUILL Ba TAKCUMJIAII BOCUTACH.

HactypnanyBun ManTukuii koHtposuiep (IAMK, PLC) - mnpodeccronan
JACTypJIOBUM 3Mac Oajdku CYHITH (oifialaHyBUd TOMOHMJAH JAacTypJaHOBYHU
koutposuiep. JMK omarna ¢oiigananyBuu  Y3u  KypUIIM MyMKHH OVirax
MOJYJIJIap-KOHCTPYKTOpJIap MUFUHU KypuHuinuga uunkapuiaau. Opatna JIMK
TapKuOuUTa MPOIECCOPIM MOAYJIh Ba OUp HEYa KUPUTUII-YUKAPHUIIA MOIYJIapu
KUPaIU.

MYT pacrypuii TABMUHOTHHH XyCYCHATIAPH

YpHaTtWiran  THU3UMJIAPHUM  JAaCTypUd  TabMHMHOTH  XYCYCHATJIApWTA
KyWHIarujaap KUpUTHIIAIN:

* PeanBakr;

* HMimoH4YInmuk;

» XaB(cuznuk;

« AnmnapaTiapHu KMUUK pecypciiapH (XOTHpa, TE3KOPIUK, AJIeKTpMaH0aa);
* Himra coqmiHu Orup mapouTiapu.

VYpHaTuiaraH TU3UMIIAPHU JACTYpUil TAbMUHOTU KyWHIaru ycysuiapu Ouiax
KypHWIaau:

* Maxcyc Macana yuyH (maxcycnamras JIT);

« PBOT acocuna;

* Ymymuii OT acocuna;
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« JIMKHu BupTyan MalumHacHu acoCHaA.
Peas1 BakTAarM OnepauuoH TU3UMJIAPH

Pean BakToaru omepanyoH TU3UMIIAp JIoWMXalalijga Mypakkad YpHaTWIraH
TU3UMJIAPHU JTACTYPUI TAbBMUHOTHHH TaJ0MKUAA JOUMHUI XOCHJ KWIyBYH OYiI10
konaawiap. by sca PBOTHu mypakkad ypHatuiaran TU3uMIIapAa KyJUTAHWJIALIA
Kyingarnaapau Gepagn’

- Amanuii  kapa€Hiiap oOpacHlard pecypcilapHu Takcumuiaml  Ba Oy
JKapacHIapHU TY3HIII BOCUTAJIapU oynuo KOJIaJu;
- (Qoiimanuunuiad TypaguraH co3JlaHTaH (MHHHMAaJ XaToJiap COHJIN)
JNaCTypUi KOJ;

- PBOT onarna wxxo6uit Ba caniOuii xycycusitiaapu OyaraH apXuTeKTypa;

- Kenr nomenknatypanu (Typyiu KOHTpoJuiepiaap, nepudepus Kypuiamanapu)
anmnapar BocuTanap OuiaH ajloKa YpHATUIL BOCUTACH.

Typiu mpoueccopiiap Ba KOHTPOJUIEPJIAPUHH aJIMAIILYB IMPOTOKOJUIAPUHU
KYIUIMTUHUA MyCTakwil Kyiumamt MVYT sdparyBuM, KYNUWIMK KOMIIAQHUSUIAD Y4YYH
uxTHCcoaui doigacu3 6yIud KoiaIu..

MVT Tapkubuaa gactypuit TabMuHOT nunaa PBOTnapuu xynnmam acocwuii
cababnapu Oy:

* Tal€p, WIIOHWIM Ba OJJAMHAAH aWTMO OepwiyBuM IUIATQOpPMaHU
GdoiinanrHNII Kepakiaury (yHU (puKanusiiani, cTangapTiall, MOAYUIMKHUA Ty3yBUH
Ba KyJU1a0 KyBBATJIOBUM JACTYPHU KYTUTMK/IAH aXKPATHUIII);

* aMaJIM yKapa€HJIapHU MapaJuies UIUIAIIMHA TAbMUHIIAII KEPAKIINUTH;
* Kapa€HJIapHU OUp-OMpPUIaH XUMOSI KWIUIIIHA TabMUHJIAII;

e XucoOJyiam TapMOFMHHM Tiepudepus KypuiMaJapuHU Tal€p apaiBepiiapu
OWJIaH TabMUHJIAILLI .

JacTyp/iaHyBYM MAHTUKHUA KOHTPOJLIEpJIap

JlacTypinaHyBUM MaHTUKHUM KOHTPOJUIEP JIOTMYECKUH KOHTPOJUIEP peall
BakTaa PBOTcu3 wunuiamman tabMunnaiian. JIMK npactypnapu yprHaTtuiran
TU3UMIIAD YYYH OJJWK TWUapAa €3WiraH Ba OQAUK KOMIWJISATOPJIAP KYJUIALI
EpnamMuna OakapuiaJuraH JacTypiapliaH UIMOHWIMPOK. Mapkasuil mpoiieccop,
YHUHT PETUCTpJIapu Ba OyWpykjaap TH3UMU (GOWAaTaHyBYM YyUyH JPHUIIHO
oynmaiiauran 6ynmub Komaau.

JIMK acocuaa TM3UMIIApHA MKKH aCOCUM BapHUAHTIIAP MyMKHH.

"2 Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 383
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bupununcuna JIMKna maccuB (¥3uHM anoxupa mporieccopu OyaMaran)
KUPUTUII-YUKAPUILL ~ MOIYJUIADUHU  YpHATUII ~ MYMKHH  OYJIraH  Maxcyc
KeHralTUpHUII pazbeMyap Ky3aa TyrwiraH. byHnail BapuaHT KaTTa XucoOJaln
KyBBaT XaXMUHU Ba KUPUII-YMKUIUIAPHU OMp *Koima »xamiaml Kepak Oyiaranmga

ad3LTUKPOKIUD.
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Pacwm 4.1. [lluna opkanu ynaHaaurad KeHrauntupuiaum moaysum JJMK.

Nkxknnaun Bapuantaa/IMKna y3 yukunuiapy ymyMad WYK €KW yIApHUHT
COHM MUKAOpJaHraH. KHpHII-YMKUIIUIApHA KYIIMMYa COHU MaxCcyc caHOAaT TapMOK
OpKAJIM KUPUTUII-YUKAPHUII MOJIYJUIAPUHU yiaml OwilaH TabMUHJIAHAIU. by
BapuaHT OOMIKAPYB TU3MMUHU MACIITAOWHU 3TUIYBYAHIIUT OWUJIaH Y3rapTUPHUII Ba
uniad YuKapyB4YMIapra euuil HyJiapuHy TaHIall UMKOHUHU Oepaju.
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Pacm 4.2. Tapmoxnu kenrarupuinim moxnyyu JIMK.
JIMK oacmypnaw xycycusmuapu

Opnatma JIMK canoatr kontposuiepu cudaruga kymnanwiaad. JIMKna
nactypiam Mmaxcyc [EC1131-3, IEC61131-3, IEC-61499 Ba 6. nacrypunaia
Taiapu  €paamuaa oaub  Oopuiagu.  Yiap  THU3UMIIM  IacTypJIaHUIIHU
JACTYPJIOBYMJIAH aKpaTaJy Ba WIUTAIIHA OajaH UIIOHWIMIIMKTA SPUIIHIITA 0O
KeJau.

JIMKnu maobux smuwu
JIMKHu MKKH BapraHTH MaBxKyJx .

1. SoftPLC
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Amnmapar 6a3a cudaruaa oaauii caHoaT koMmmbioTep onmHanau Ba PBOT éxu
uHAycTpuan wioBajgap yuyH DOS Owmman tapmunnanaau  (Intel mpomeccopu
Oazacumard Kommbtorepiap ydayH). llly caHoar KOMIbIOTEpAa Maxcyc IacTyp
UIlra Tymypuiaai—oup éku Oup Heda xucobsam Moae/utapuau uiniatysun JJMK
BUpTyasn MamuHacu. Hatmwkana SoftPLC HoMiaaHyBUM STHITyBYaH BapHaHT Maiio
oynamu. CyHru QoiiaJaHyBYl JacTypPHUl TabMHUHOTHH XapaKTECPUCTHKAJIAPUHU
KeHI dYerapaja Y3rapTHUpUII MYyMKHH. By BapMaHTHH KaMYHMJIUTH TH3UM
KOMITOHCHTJIApWHU OajiaH1 HapXJjlapH.

Maxcycaamrupwirad JIMK

by epna ammapar 6a3a cudartuga oaaui caHOAT KOMIIBIOTEP dMac OaJIKu
MaxCyCJalITUPWITaH KOHTPOJUIEp KYJUIaHWJIaau. bapua Kepakiu pactypuu
tabMuHOT 3aBojda JAXK na ypuarumamu. Opmuit JIMK (olinananyBun ydyH
¢nunran  SoftPLC cudarmma tandbuk >tum MymkuH €Exku JIMK mactypramn
TWIapUAa KyJUTaHWIaAuTaH XucoOJall MOJe/UIapWHHU alllapar KyJUIaHaJIuraH
Maxcyc XucoOJialn MaliHaIeK.

Maxcycnamrupwiran JIMK 6azacugaru TH3UMHA ad3ajuIuird — KUYUK HapX,
KYJIall ~ OCOHJIMTM  Ba  OajaHj  WIIOHWIMIWTH.  MaxcycnamTHpHuIrad
KOHTPOJUICDHM  anmapaT KACMHHU KEHTralThpa OJMacjiurd Ba  OXHUPru
dolinananyB4Yd TOMOHUAH TU3UMIIN JacTypJialira Yy3rapTUpPHUII KUPUTHII MYMKHAH
AIMACIIUTH KaMYMIHKIapu OYIu0 Koaaau.

JIMK yuknu éa Kyinianuw coxanrapu

JAMK unnaim acocuia J1acTypHU HUKIMK Oa)KapuIUIIK €TaIu.

Flon an e e
SO pWT O E
-.

Pacwm 4.3. JIMK tukim.

[ukn OonulaHuIIMAa KAPUTUII-YMKApUIl Oakapunaau. TapMokaaru Typiu
KypwiIMallap opacujia aJiMallyB amajra oumaau, JaT4YuKIapAaH axOopoT OJIMHAIU
Ba OaxapyBuu Kypuimanapra uukapwiagud. lyHman keiiuH OomKapwuiil
anropuT™Miapu Oaxapuiaagud Ba OuUp Heua BaKTAaH KEHUH LUK KalTapuiiaiu.
byHnail yCyJHH XyCYCHSTHU-KUPUTHII-YUKAPUII KypHIMAIApU Opacuaa ajJIMallyB
aHUK BakT opacuna Oaxapwiaau. by EHIOIIYBHM KaMUMIUTH- MapKaszui
MPOIIECCOPHU TYXTa0 Typuil BakTh KaTTanurd. JIMKHu mukmm qoumuii Oymumm
YUyH KUPUTULI-YUKAPUII CyMMap BaKTH Ba OOIIKAPWII aJTOPUTMHUHU Oa’kapuIll
BaKTH LIMKJ JaBpuAaH kaM Oynumm kepak. JIMK aBromaruka macananapuHu KeHT
nuanazonura mocnamrad. JIMK canoar perynstopnapu Ba mpuBOIapu OWiIaH
Oupra KyIuia oJlaqurad KUPpUTUII-YMKAPUII KypHUIMaJIapura ara Ba IIyHUHT YYyH
AIEKTPOTEXHUK JOoWHUXanalHu Tanad KuimMaaunap. JIMKHu Typau macananapHu
€4MIlra OCOH co3Jlall MyMKHMH. OMMaBHH KYJUIAHWIYBYHM TH3UMIIApAa Maxcyc
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OomKapyBYM THU3UMIIAPHU HMUUIATUIN ad3an OYiaaad YyHKH 3JEeMEHT Oa3acuHH
ONTUMAJIMHH TaHJIAIITa OJIU0 KEeJIaH.

4.2 YpHAaTHIraH onepanoH TH3UMJIAP.

3amoHaBHil onepauuoH TU3UMIAPUHUHT(OT) Typau KOMIOHEHTIIapu KyI
Xoiapaa Ba Oup Oupura OOFnIWK OyiMaraH Xojaa unutad ymkapwiasnta. by
Hapca Lunix sapocu acocuaaru OTna skkon kypunminaau. byanait €éamonryB OT
Oapua Tabakanap/a CTaHAAPTIAMITHPULI KUPUTHIIMIIHN yuyH naino 6yman. UNIX
KOMIIOHEHT apxutektypacu €paamuna Linux Ba FreeBSD spkun mactrypnapman
TYy3WITaH TYJIHUK (PYHKIIMOHAJ CEPBEP Ba CTOJUIM TH3UMIIAP IMaii10 OyauImmra oo
KeJIIu. AMMO TH3MMHHM KOMIIOHEHTJIM MOJEIW SHIM CaBOJUIAPHU Xaj KWIMIIHU
Tanad kunaau. Typau nacTypiap opacujaa TU3MMa OOfIaHMIUIap Haino Oymanu
Ba JACTypHM KHYUK Vy3rapwiMIld XaM yHra OofiuK Oynran Oapua
KOMIIOHEHTJIApHU SHIUJAIIHU Tajlad KWIMIIM MyMKUH. KOMIOHEHT TH3UMHAAru
JacTypuil TabMHHOTHU OOIIKApuIl Macajdacura OUpUHYM HaBOaTga TU3UM
OupnuiuruHu cakiam kupaau. Jlactypuit tabmunotHu (T) Ty3umn Ba Kyiani
KyHuaara posiapHy OYIUIIMHY Tajlad Kuiaau:

- unwiad YuKapyBYH;

- TU3UMJIMAJMHHUCTPATOD;

- (polimananyBuu.

3aMOHaBUI 3pKUH TapKaJIWII MOJAEIWJA sSHa Oup poyiap Trypyxu naiao

oynau — puctpuOyTuBIap uUNUIA0 YUKApyBUWIAp. Yiaap TYypJad MYCTaKWJ
KOMIIOHEHTJIAPHU SroHa Ba (QoiijanaHulira Ttai€p edumiiapra OUpIAIITHPYBUU
uHTerparopyaap GyHKUMsuIapuHu  Oaxkapanunap. JuctpuOyrtunap unu1ad
yukapyBumwinap Lunix OTnma keHr axamusitra sra 6ynaunap. JlacTypHu Ty3uid,
YpHATHIIl Ba KYJJTAaHUII kKapa€Huia acocuid posuiap Ba Oornanunuiap 4.4 pacmaa
KEJITUPWITaH.
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Pacm 4.4 JlacTypHM Ty3UIlI Ba KYJUIAHUII KapPaéHUIATH ACOCUH poJLiap

JacTypuii TABMUHOTHYU TAPKAJIMII KYPUHULLIAPH
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JlacTypHU TapKATUIUIIHU 3HT OJAWM yCyiau - Oy JAacTypHU HWIUIATHINTA
Kepak Oymamguran OaxapuiaauraH ¢aili Ba KyTyOXOHA WHUFUMIIApUHH Y3
TapkuOura KUpUTaAuraHn @aiu apxuB. AMMO JacTypllapHU  HKKUJIMK
KYpPUHUIIIA TapKaTWIMIIK alpuM Myammodiapra sra. baxkapunaauran daimiap
Typau apxutekrypa Ba OTnmap yuyn dapkianagu. UNIX onepanvoH TU3UMU
KYYUpUIIaUrad TU3UM cudaTua Ty3UIraH.

JuctpuOyTusiap unuiad  YMKapyBUWJIAp  JACTYpUdl  TabMUHOTHH
yHuUKausIam OuiaH MIyFyJUlaHTaHaap. Yiap €paamuua aJMUHUCTpaTopiap
Ba sKyHUM QoinananyBumwiap JATHUM wumad YMKUILIAH 030]1 STUJIATUjIap,
GbyHKUIMOHAT KOMIIOHEHTNIapAa WIamaaunap. Typiu Tusumiapaa OyHpaail
KOMITOHEHTJIap makeTinap ne6 Hommanaaunap. Ilaker — gactyp €ku gacTtypraap
Hurumura sra maxcyc (Qaiumm apxuB. UNIX onepanMoH THU3UMHHHM TY3yBUH
nactypiap durumu BSD-TuzumMnapuaa OonuianFud MaTHIapAaH naiigo OyiraH Ba
MOPT TYIIYHYACH KUPUTHIITAH. Internet puBOXJIaHUIIKM OWJIaH TAKETIIN
TU3UMJIap/a MakeTJIap CaKJIoBUMIIapu (peno3uTapuiisiap) naiao Oyaau.

Naxet

Haipaswne

Bepcwus

ABTOPE, ONMCAHME

EHHApHME WK NCX00HE Daiie

I
| IANMCAMOCTH |
:

FETAHOBDMHEE CEPWNTHE

Pacm. 4.5 TlakeTHH acocuii TAIKWI 3TYBYWJIApH

- Typnu puctpuOytuBiap OwiaH OOFJIaHTaH KEHT TapKalraH IMaKeTiIap
dopmarnapy MaBxyd. Xap Oup QopMarna Kylugard MaHTUKHMA
Ty3yBUWIapu O0pP;

- HOMJIQHUII —TIaKeTra MyCTaXKaMJIaHTaH JacTyp HOMH €KU QyHKIIUS,

- BepcHs — Ty3yBUWJIap TOMOHUIAH KYHWITaH 1acTyp HaKJIH,

- OofmaHuNUIap — OCpWIITaH MAKETHHW YPHATHUIN Ba WIUIATHINTA KEpaK OyiraH
BEPCUSIIN [TAKETIIAP PYHUXATH;

- myamumdiap — IacTypHu Myaurdu Eku myammudiaap HOMH Ba OOFIaHUII
ax0opoTiapu, JOUUXaHU Y OETUHU MaH3WIIH,

- TacBUp — TMaKeT XaKuJa KUCKAa axOopoT; -WuYujaru Hapca — TMakeTiap
UKKUJIUK Exn OOlUIaHFUY MaTHJIU Oynuiu MYMKHH.
Xo03Upru mantna KeHr TapkajiraH auctpuoytusiap Linux — Debian Ba
RedHat ukkwivk nakeTaiv TU3UMIIAp TUIUK MUCOIU OViIub Konaauiap . by
dbopmatiap Oomika AUCTPUOYTUBIApa KyutaHuiaawiap - Mandriva, ALT
Linux, Ubuntu Ba X.K...
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Window Ba Lunix onepanyon TH3MMJIAPHUHI COJMINTHPMA TAXJIHIN

Windows 7 326Ut pa3psiu LunixOnepanmoHTU3UMTaxXJIUIUKY 1A
. KEJITHPHUIITaH.
OmnepalMoH TU3UM TaxJIWId KyWuaa
KEJITHPUIITaH.
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OTepaIfioH TU3UMHH TaxXJIWIM KyHuaa TaxXJIWId KyHuaa KeITHPHITaH.
KEeNTUPHUJIITaH.
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Lunix Onepaiyon Tu3uMa TApMOK TaxJIMIIM KyHna KeITUPHUIITaH.
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Windows Enterprise R2 Thin client Windows Enterprise R2Domen server
server 64 OWT paspanau omepanuoH 64 OUT paspsUIH ONEparioH TU3UMJIA
TU3UMJIA TAPMOK TaXJIWIM KyWHJaruaa TapMOKHU

KEJITUPUIITaH.
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4.3 lacTypuii TAbBMHHOT YPTa KATJIAMH

Kymunnuk wmanbOamapaa, ypra kamiam OT HUHT acocu y3aru, Kypuima
npaiiBepiiapy €KUM aMalluid JacTypuil TabMUHOT JAcTypud TH3UMU cudaruia
oepunmaiigu. bavsu OT ypra xartnam (Bocutaum Kariam)uuHr OTra
WHTErpaUSICHHYU OaXKapaiu.

Kuckaua BocuTaum KarigaM TH3UMH OJaTAa KypwiMma ApaiBepiapu €Exu
OTHunr y3aru Ba Oab3an OTHM V3uMHM KaMpad OJUIIHM amaira OIIUPYBYH
TH3UMIIH JACTYPIHp .

Amanuit napaxa Amanuii napaxa
Amanuii napaxa
TusuMIHIaCTYpUHRTABMUHOT TusumnuaactTypuiTabMu TusumnuaacTypuiTabMUH
Japaxacu HOTAapa)kacu oTaapaxacu
Bocurakatiam oT Bocurakatiam
Bocuraunkarnam
OrnepaTcCHOHTHU3NM .
Kypunmanpaiiepnap
KypmnmanpaiiBepiaap Kypunmanpaiiepnap
Anrmapar Amnmapar Anmapat
TabMHUHOTIapakacu TabMHUHOTAapaxacu TabMHUHOTAapaxaCu

Pacm 4.6 Amanea owupysuu muzum mooenu uduoaz u8OCUMadu Kamiam

> Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 445
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Vpra kaTnamu gacTypuii TABMHMHOT GYIMO, 0OJaT/a NACTYpHil TABMHUHOT Ba
AIpO €KW KypWIMAHHHI JAaCTYpUH TabMUHOT JIpalBepiiapy ypTacHIard BOCUTAYN
XucobnaHaan. YpTa KaTiaMu IIyHHHT/IEK TYpIH JacTypHil TABMHHOTIAPTA XH3MAT
KypcaTyBYH Ba BOCUTAa4y JACTYPUN TABMHUHOTIUD.

XycycaH ypTa KaTiaMl MaBXyM Aapaka OynuO, ogaria WuKu KypriMaliap
OWwiaH WMKKM Ba YHJIaH OPTHK JacTypiapjia MOCHallyBYaHINK, XaB()CHU3IUK,
KyJalauk, OOFIIMKIUK, KYI €KjJaMa ajoKa Ba  JacTypjap ypTacuja MOCIHK
MEXaHM3UMHM TabMUHIAMIM. YpTa KaTIaMHHH (DOMNANAHUIIHMHT acCOCHi
ab3ayuKIapuaan Oupu y  JacTyp HH(QpacTpyKTypacMHU MapKaziallTUPHUII
OpKaJId WJIOBaJlap MYPaKKaOJUTHMHA KaMauTHUpUILl UMKOHUHU Oepanu. Jlekun ypra
KATJIAMUHU TU3UMTIa >KOPUW KWIHILJIA, IOKOpUAAruiapra KaTTa TabCUp KypcaTa
oJlalural Kymumua kuputwiaad. Kuckauda, ypra kamiamu Oapua mapaxkainapja
WYKHU TU3UMIa TabCUP KYpcaTaJiu.

Bocura napaxkacu siaeMeHTIapUHUHT OMp Heua TypJapu MaBxkyl 0ynuo y ¥3
nanra Xab6ap Wynanrupunran Vpra katnamun (MOM), O6bexr Cypos Bocuracu
(ORBs), Macodasuii uyakupyB mnpotceaypaiap (RPCs), mabiaymotiap 0azacu
MabJIyMOTIap 6azacuaad QolJaNaHuII Ba TAPMOK MIPOTOKOIIIAPH FOKOPY KypHIIMa
npansep napaxacu Ba OCH MOIEnMHUHT KylH IOFOHACH KUPAJIH.

AMMO, ¥pTa KaTJaMUHUHT KYI TypJIapu OJaT/ia acoCUi 2 KaTerOpHUsHUHT
oupu cudaruna TacHudIaHAIN:

1. Acocuii-makcan, ynap, oaaraa, TypJid KypwiMalapJa aMmalira OIIMPUIIraHa
MabHOTa d2ra Oynamu, MacajaH, TapMOK MPOTOKOJUIApU IOKOPH KypHiMa
npaiiBep napaxacu Ba OS] MOJETMHUHT KyiU MMOFOHACH, (DAl TUBUMH EKU OUp
Heya BUpTyan anmnapariap JVM kabwu.

2. VY3ura xoc 6030p, yJaap UYKA TU3UMHHUHT MyailsiH OMJIacuTa TabIyKJIu Oynaau.
Macanan, pakamnuTVEkuJVM .

Acocuii-makcan €xku y3ura xoc 0030pMH, BOCHUTa 3JJIEMEHTH KyIIuMYa
xycycusatu OwuiaH TaBcu(dmanagu. KommaHus TOMOHHMIAH NacTypHH KYJiao-
KyBBATJIaHUIIIY, JIMIICH3USJIAIT Ba yHU Oormikaiapra ¢oimanaHuITra pyxcaTu dHT
MYXHUM TOMOHUJIHP.

Mypakka0d MYKU TU3UM OJaTAa OUpllaH OPTUK ypTa KarjaM 3JIEMEHTUra dra
Oynmaau, uyHku Oapua Oenrwianrad Tanabimapra osra JacTypHU KyJutaO-
KyBBAaTJIOBYH SITOHA TEXHOJIOTUSHU TOMHIL MYLIKYJITUD.

Ymby xonataa, siroHa ypTa KarjamH dJIeMEHTJIapu Oup Oupiiapu OusaH
Mociaurura Kapab Tawna® onuHagM, cababu KEeWMHWIMK  MHTEerpanusia
KUAMHYWINKIAPHU OJIANHU OJUTIIHD.

bab3u xomnapaa, ypra KatiaMu 3J€MTJIIAPUHUHT OWpJalirad ypra KaTiamu
NakeTJapy TUXKOpATIa MaBxKynd OYynuO, nuku Tuzumiaa GoipaniaHunagu. Ymuapra,
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Java solutions, Microsoft. NET Compact Framework Ba CORBA napuu mucon
KEITHPHII MyMKHH .

YPHaTI/IJII‘aH THU3NMAA WjioBajaap

Nuykn TH3MMI@ OXUpPrM JacTypHil TabMUHOT Oy wao0ea oacmypuii
mavmunomuIdap Kyhiujga pacmaa TacBupiaHranuaek, AC nactypuil TabMHHOT
TU3UMH TOMHUJAH IOPUTWIAJWIaH Ba YyHra OOFIMK JacTypuidl TabMHHOT
KATJIAMMHMHT 3HT IOKOPHCH/IA TyPay .

NioBa mactypuid TAbMUHOT

bpayszep Tanabra ouj BUACO

Web 6poB3up Hapuranus E - mail

Kypunma napaxacu

JlacTypuii TabMUHOT TapKUOWU WJIOBa JAapakaCMHU KaHIAW TypAard WYKU
TU3UMJIMTUHN aHUKJIAWIM YYHKH WYKU TU3UMHHMHT SHT IOKOpH (PYHKIIMOHAI
Japaxazgard MaKCaJHM Oelrujiaiau Ba KypHUJIMaHUHT aIUMHAHUCTPATOPH
Oakapaiu.

WNuku ctangapTiapra yxiiad, nuku wioBayiap y3ura xoc 6030p (pakamiunTB)
€ku acocwit Makcan (Oup Heua KypuiMmanap kabu ssHE Opoysep)ra Kypa
OYITMHUIIIN MYMKUH.

Hazopar caBoJsiapu:

JlacTypuil TAbMUHOT HUMA?

Peain Baktnaru onepanuon tuzuMm (PBOT) numa?

HNactypnanyBun mantukuii koutposuiep (MK, PLC) numa?

VpHaTHITaH TH3UMIAPHU JACTYPHil TABMUHOTH XyCYCHST/IAPHTra HUMAAp
KUPUTHIAAN?

5. SJ’pHaTI/IJ'IFaH TU3UMIIAPHU JaCTypHil TaAbMUHOTH KaHAall ycysuiapu OuiaH
Kypujiaan?

JAMKHM HeuTa BapuaHTH MaBxKy1?

Maxcycnamrupwirad MK numa?

8. Maxcycnamrupuiran JIMK 06azacunaru Tuzumuu ad3amiuru Humasaa’?

AW —

a—

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

"> Embedded Systems Architecture. A Comprehensive Guide for Engineers and Programmers, by Tammy
Noergaard, Elsevier 2012, pages 447
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9. VpHATHIraH OIEPaIMOH TH3HMJIAPHUHT aCOCUI XYCYCHSTIApU Ba
KyWuiIran tajgadnap?

10. Window Ba Lunix onepaiyon TU3UMJIAPHUHT COJIUIITUPMA TaXJIUIU?

11. ductpuOyTUB AeraHaa HUMJIAPHH TYITyHACH3?

12. WnoBa gactypuii TAbMUHOT HUMA?

13. OSI MonenuHUHT NOFOHAIApUHU caHaO OepuHT?

14. Jlactypuii TabmunoTHH (IT) Ty3uin Ba Kysutamn KaHaai posijiapHu
OYuIMHY Tanal Kujaagu?

15. YpHaTHITaH TH3MM/IA HIOBANIAp CXEMACHHH TYLIYHTHPHO OepuHr?

Anaéuériap Ba HHTepHeT cailTiiapu:

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/BctpanBaemasi_cuctema

http://www.linuxjournal.com/

http://www.embedded.com/

Nk

S5-mabpy3a. Peas-BaKT TU3UMH, YHMHI aCOCHMH TAMOMUWILIIAPH.
PobGororexnuka. Cumyasiusi Ba MOAC/UIAIITHPHIL. AJJIUTUB
TexHoJorussIapu. 3D-npunrep. 4D-npunTep KoHuenuusacu. QR-kox (2 coar)

Pexa:
5.1. Pean-BakT TU3UMU, YHUHT aCOCUIl TaMONUIUIAPH.
5.2. PoGoToTexHuKa acociapu.
5.3. Cumynsiius Ba MOJCUIAIITUPHUIL. AJJWATUB TeXHoJOrusapu. 3D-
npuHTep. 4D-npUHTEp KOHIETITUSCH.
5.4. QR-xon

Tassnu wubopanap: Pean-eaxkm musumu, pobOmMomexHuKda, aooumus
mexnonoz2usniapu, 3D-npunmep, 4D-npunmep, QR-Kko00.

5.1. Real-BaKT TU3UMM, YHMHI 2COCHI TAMOMILIIAPH.

Pean-Bakt TH3umu (CPB) - tamku myxutaa cogup OyimanuraH Bokeajapra
xaBoO Oepumm €k Tamad KWIMHTAaH BakKT HYMJA aTpod-MyXHTra TabCUP
KypcaTuim kepak oynrad tuzuM. Oxkcdopa narnmsyda myratu CPB xakuma HaTtxka
OJIUIII YYyH BaKT Kepak Oynran Tw3uMm cudatuaa antagu. bomkada kKumu0d
aifTranaa, arpo-myxutr OuigaH JOMMUN Ba Y3 BakTHAAa Y3apo TabCUPHH
TabMUHJIAII Y9yH TU3UM TOMOHHJIaH MabJIyMOTJIAPHU KailTa UIIUIAIl MabJiyM Oup
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BaKT OpaMFuaa OaKapuiuIM Kepak, TaOWHWIKWA, MOHUTOPHHT TH3UMU Ba Yy
OolIKapagurad aTpop-MyXUTHUHT BaKT YIIUOBU MOC KEJHUIIH KEPAK.

Pean-BakT geranjna ¢akar XoaucaJapHUHT HUCOUM KeTMa-KeTJIUTd OuliaH
udonananran cudarnii OenruHU OenruaaldauraH MaHTUKUN BakTAaH (QapKiu
¥napok, XaKuKUil JKHUCMOHUM coaT OwiIaH ViadaHajuraH MUKJIOpUN Oenru
TyHIyHUJIaAu. Arap ymly TU3MMHHUHT WIUIAIIMHUA TaBcU(IAll y4yH MHUKIOpUN
BaKTUHYAJIMK XyCyCHUSITIIap Tanad KWIMHCA, TU3UM peall BAKT PEKUMUJIA UIILTANIH,
JNEUNIIAJIN.

Pean BakT pexxumunaru skapaénmnap (Bazudanap) KylWnaara Xycycustiapra Ba
TETUIIUTA YeKJIOBJIapra 3ra OYIUII MyMKHUH:

e myaaaTiau (MHIIIM3 TUnuna- deadline) - XU3MaTHUHT MyXHUM JaBpH, Xap
KaHJIail UITHU TYTaTUIT MYI1aTH;

* KeUMKHuI (MHIIIM3Ya - latency) - TallKW XoJAucalapra TU3UMHUHT KaBOO
BaKTH (KCUMKHUIII BaKTH);

* JKMTTEP (MHIIU34a - jitter) - >kaBoO BaKTHMHUHT Tapkaiaumu. Cu3 wuiira
TYIIUPUII KUTTEPUHHU (MHTIU34YA - jifter) - Oaxapullura Tal€pauruHTU3/1aH
Ba3U(aHUHT XAKUKUM Oa’KapWIMIIUHUHT OOIJIAHUIINIaya Ba YUKHII >KATTEPH
(uHrNU3Ya - jitter) - Ba3uda OXUpHUAATd KEUUKHII YpTacujaaru (papkHU aHHUKIAM
osacu3. JKuttep OUp BaKTHUHT Yy3uja Oakapuiiaguran O6omika Bazudanap TabCcupu
OCTHJIa TAal 10 OYJIUIIN MYyMKHH.

Pean-BakTna  wnuraliurad — THU3UMJIAPHUHT — Mojeurapuga  Oormika
napaMeTpiap Xam maijgo OVauIim MyMKHH, MacajiaH, TakpopJjall JaBpyd Ba COHU
(maBpuii xapa€Hnap y4dyH), IOK (MHriau34a - /oad) - €MOH XoJjaTAa MpOLECCOop
KYpCaTMAJIAPUHHUHT COHMU.

BakT 4exknoBIapuHUHT pyxcaT JTWATaH Oy3wiumuiapura kKapad, peand BakT
TU3UMIIApU peajl BaKT PeKUMHIA Oy3UIUIIUIAp TU3UMHUHT UIIIaH YAKUIITNTA TCHT
Oynran peas BakKT THU3UMJIApUTa Ba peajl BaKTAa peajd BaKT TU3UMIIApUTa
OYIUHUIIM MYMKHH, VyJIApPHUHT XycycusaTiapu Oy3winuimm. ¢dakar TU3UM
cupaTtuHUHr macavumura oiaud kemamu. lllyHuHraexk kapanr: pean BakTAa
xucoOmnami, Cu3 IIyHUHTNIEK peajdl BakKT PEKUMHIATd KAaTTUK THU3UMIIAPHU
(uHrnuM34a - firm real-time) KYypuO UYMKHUIIMHTU3 MYMKUH, OyHIa MyaaaTiapHU
O3rvHa Oy3uIIra Uyn Kyuiaau, aMMo KaTTapok Oy3WJIMII TU3UMHUHT (hajokarra
OJIMO KeJIMIIN MyMKHH.

[Iyan Tabkuajam KepaKKd, KATTHK peal BaKTHHHT TabpupU KaBOO
BaKTUHUHT MYTJaK KUHMaTH XaKyJa Xed Hapca alTMaiau: y MIJLTUCEKYHIapaa
¢xku xadranapaa OYaum MyMKUH. Peasn BakT peXUMHUAArd OMIIOK THU3UMIIapra
Kylmianguran Tanabnap ¢akaT SXTHUMOJUM HYKTaW HazapjaaH OeruiaHuIld
MyMKHH. Macanan, OenrwiaHraH BakKT HuYMja OepuiiraH >kaBoOiap yIylIH
cudaruaa. Kuzuru myHaaky jJjolnxanam naiTuia 1acTiadku XUCOO0-KUTOOIapHU
peas-BaKT TH3UMHIA OaXapulll Y4yH MacallaH, IOMIIOK peaJ BaKT THU3UMHJIA
Oaxxapunran Basudanap HHUCOATIAPUHHM OJHINJIAH Kypa OCOHPOK XucoOJar
mymkuH. lllyHuHT yuyH OyHaal TM3umMiaapHu Unniad 4uKyBUWIap KYMMHYA peai-
BaKT TH3UMJIAPUHM JIOMMXAJIAI YI9yH BOCUTAJIAP Ba yCyJuiapaaH QoinanaHaamiap.

Pean-Baktna 103 OepaauraH Bokeajap ydra ToudamaH Oupura TYLIUIIH
MYMKHWH:
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* ACHHXPOH XOAHMcAJap - MYyWJIaKo OJAMHIAH alTtubd OYynMaiauraxn
xoaucanap. Macanas: Tene(oH aJMalIMHyBUTa KYHFUPOK.

« CuHXpPOH XoAucaJap - MabiAyM OUp MyHTa3aMJIUK OWJIaH COIUP
Oynaauran 6amopaT KWJIMHAJAUTaH BOKeaiap. Macaiial: ayJiuo Ba BUACO YMKHIIL.

 HM30xpoH Xxoamcajap - BakT opajlufuga pyh OepaguraH MyHTa3zam
xoaucanap (acCMHXpOHJApHUHT OWp Typu). MacanaH: MyiaTuUMenusl IacTypuja
ay/IM0 OKUM MabJIyMOTJIapy BUIE0 OKUMUHHHT TETUILIM KUCMUATA KEJIaAUTraH BaKT
JABOMUJA KEJIHUIIH KEPAK.

TeXHOJOTMSAHUHT PUBOKIIAHUIIM OWJIaH pPea-BaKT TU3UMIIAPU TYPIU XHII
coxajapaa amanuii gactypaapuu tonau. CPB nap, aiiHuKca caHoaTHU OONIKAPHUIIL,
0y >KymJaJaH kapa€HiapHu OOIIKapHUIl TU3UMJIAPH, CAHOAT aBTOMATJIAIITHPUII
tuzumiapu, CCAJIA Tuzumiapu, CHHOB Ba ylIyall yCKyHajlapu Ba pOOOTOTEXHHUKA
ka0u coxanapja KeHr KyulaHunagud. TuOOuid KymiaHMmanap Tomorpadus,
paguoTrepanus YCKyHaJapu Ba €TOKHa Ky3aTyBHM Y3 wuumra oxaau. CPB
KOMIIBIOTEp JIa3ep MpUHTEpJapu, CKaHepiap, pakaMiId Kamepanap, Kaden
MoJieMJIapy, MapLIpyTU3aTopiap, BUACOKOH(DEepEHIMsIIap Ba HUHTEPHET Tese(oHus
TU3UMJIApU, MOOUI TenedoHnIap, MUKPOTYIKUHIN MewIiap, MyCUKa MapKasJlapH,
KOHJMIIMOHEPJIap Ba XaB(CU3IUK THU3UMIIAPU CUHTAPU KOMIIBIOTEP aTpOd-MyXHUT
YCKyHaJIapy, TEIEKOMMYHHUKALIAs YCKyHajJapy Ba MaullIMi TEXHUKA KUXO03JIapura
xonnamrupwirad. Tpancnoptaa CPB nap 60opT komnbroTepiapuia, TPaHCIIOPTHU
OOLIKApUII  TU3UMJIAPUAA, XABO  XapakaTMHU  OOLIKApUII, aepOKOCMHUK
TEXHOJIOTHsIapAa, YMNOTAJApHU OpOH KWW TU3MMHAAa Ba Oomikaiapia
kyutanuwinagu. CPBrnap xapOuil TexHMKaga xaM KyJUIaHWIAOW: pakeTalapHu
OOLIKApUII TU3UMJIAPH, paKeTanapra Kapliv TH3UMJIAP, UYIIONUIApHU Ky3aTHIL
TU3UMIIAPHU.

5.2. PoGoToTeXHUKA acocJapu.

PoGoroTexnuka (poOOT Ba TEXHOJIOTHS; WHIIIM3YA - robotics) - Oy
aBTOMATJAIITUPWITaH  TEXHUK  TU3UMIIADHU  PHUBOXKJIAHTUPHUIN  OujaH
HIyFyJUlaHAJUraH Ba MIUIA0 YMKAPUILIHU PUBOXKJIAHTHPUII YYYH €HI MYXUM
TEXHHK acoc Oyiran amanuii ¢as.

PoGoToTexHnKka >JIEKTPOHMKA, MEXaHUWKA, KHUOEpHETHKA, TelleMEXaHHKa,
MeXaTpoHHKa MH(POpPMATUKa, IIYHUHT/IEK PaMOTEXHUKA Ba €JIEKTPOTEXHUKA KaOH
dannapra acocnanrad. Kypuiuin, caHoar, Mauiidi, THOOWM, aBuUalMs Ba
SKCTpeMan (XapOui, KOCMHK, CyB OCTH) pOOOTOTEXHUKA BOCHUTAJIApUHU
TaKCUMJIAHT.

"Pobotorexnuka" (€xku "poOoTtoTexHHKAa", HHIIM3YAa - robotics) cy3u
oupuHuyn Mapta Mcaak AcumoB TomoHuaaH 1941 imnna namp stunran "Emron"
WIMHIA-XUKOSICH]IA UIIIJIATHIITaH.

"Pobororexnuka" cy3um 1920 ihwunna Yexus &yBumcu Kapen Amamek Ba
yauHr ykacu JKoszed Kapen Yanmexnunr "P" unmuit ¢anTacThka miiecacu ydyH
unuiad yukkad "pobot" cy3ura acocnanrad. YP ”(“ Poccym yHuBepcan pobotiapu
) Oupunuu Mmaprta 1921 Hunna caxHamamITUPWITaH Ba TOMOINAOMHIAp OumaH
MyBapdakusIT KO30HTaH. YHAAa YCUMIMKHUHT 3racH Jactiad aaM oJMacaaH
WLUIAaUAUIad, aMMO KEHMUH Ky3FOJIOHYM Ba SApaTyBUMJIAPUHU HYK KWIAJIWTaH

76



KYIU1a0 aHAPOUTAPHU 030/ KUJIMILIHU TAIIKUI KUJIa Iu.

Cuz  pobGormapuu  TacHuuiamma  Oup  HeuTa  EHAALIYBIAPAAH
¢oiiiaTaHUIIMHIU3 MyMKHH - MacajaH, KyJIaMH, MaKcaau, XapakaT KWINII yCcIyou
Ba Oomkanap. Acocuil JacTyp Aoupacura Kypa caHoaT poOOTiIapH, TaJKUKOT
poOoTinapu, VKuIIa HOUIATWIAAUraH poOoTiap, Maxcyc poOoTiap axpaiaud
TYypPHUILA MyMKHH.

YMymuii Makcamjiap Y4YyH MYJDKaJUIaHTaH pPOOOTIIAPHUHT JHT MYXHM
cuH(yiapu Oy MaHUMYJISALUS BAa MOOWI pOoOOTIapIup.

MaHnunynsauuon poOOT - Oup Heua Japakald XapakKaTyaHJIMKKa 2dra
MaHUIYJISITOP KYPUHUIIMAArM  XapakaTjaHTUPYBUM Ba UMIUIA0  YUKApUII
*apa€Huaa BocUTa Ba OOlIKapyB (QYHKUMSUIApUHU Oakapullura Xu3maT KUITyBUYd
JACTypHU OOIIKapHII MOCIaMacHIaH HOOpaT aBTOMaTUK MalluHa (CTauuoHap EKu
MoOmi). bynpait poOoTiap moJji, ocMa Ba TOpTal BepcHsUlapuaa HIILIa0
yuKapuiaad. MamuHaco3nuk Ba ac000CO3JIMK CaHOaTHAA €HI KaTTa TaKCUMOTTra
era.

Kyuma poGot - Oy aBTOMATHK MalinHa, yHAA aBTOMATHK OOIIKapUIaJUTaH
JpaiiBiiapra era XapakaTJIaHyBUM LIacCH MaBXyl. byHnail poboTnap Fuiiupaxiu,
IOpUII Ba CyApajyBUd OYIUIIM MyMKHUH (IIYHUHTZIEK, CyApaidyB4H, Cy3yBUM Ba
YU4yBYH MOOHII pOOOT TU3UMIIAPU XaM MaBXKY/).
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XaBo MyIIaKiIapy OWIaH KUX03JaHTaH POOOT NEAUKYIIATOP.

PoGoT Hazopatu - Oy poOOTHM ¥y3uM Xai KWJIaauraH Bazudanap Joupacura
MOCJAIIMIIY, JacTypiall Xapakariapd, OoIIKapyB TH3UMU Ba JacTypuil
TabMUHOTUHU CHUHTE3JAll OujiaH OOFJIMK OyiaraH Oup KaTop BaszudaiapHu Xal
KHJTATIL.

Texmupui Typura Kypa podoT TU3UMIIApU Kyiuaaruiapra 0yanHau.

1. BuotexHuk:

e Oyiipyru (pOOOTHUHT WHAMBUAYyaJl VJIAHHWILIAPUHU  TyrMadaHU
OomIkapui);

e Hycxamam (oIaM XapakaTMHM Takpopjaml, KYJUIAHWITaH Kyd,
HKCOCKEJIETIapHUA y3aThIll Oyiinua MyjoxaszajJlapHU amaira OIIMPHUII
MYMKHH);

® spuM aBTOMAaTUK (OMTTa OYWPYKHHM OOIIKApHI, MacajiaH, pOOOTHUHT
OyTYH KMHEMaTHUK CXeMaCHHU OOLIKAPHIII);

2. ABTOMATHK:

JACTypuil TabMHUHOT (acocaH JOUMHNA aTpod-MyXHT IIApOUTHAA OUp XU
Baszu(aIapHi XaJl KWIUII yYyH MYJDKaJUIAaHTaH OJAWHAAH OCNrujaHTaH AacTyp
acocuja uIuianam);

e ajanTuB (OAaTHard MyaMMOJIADHM Xajd KWW, aMMO (hoHgalaHuIIl
[IapOUTIIApUra MOCTIAIIUII);

® AKJUTU (PHT 3aMOHABHM aBTOMATHK TU3UMJIAP);

3. UnTepdaon:

® aBTOMATJAIITUPWITaH (SXTUMOJ aBTOMAaTHK Ba OHOTEXHOJOTHK
pexumIiap);
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e mHazopatuu (ogam QakaT MakcaaHu Oenrwinam  (QYHKUUSITIAPUHU
OakapaJurad aBTOMaTHK TH3UMIIAP);

e juanor (poOOT XyJNK-aTBOP CTPATErHsCUHM TaHJAll y4yH oJaM OuiaH
MYJIOKOT/JIa KaTHAIaau, Iy OWIaH Oupra poOOT oaaTaa MaHUITYJISIIUS
HaTWXXKaJTapyuHU Oamopar Kujia OJaJuraH Ba MaKCaIHU TaHJAIl Oyinda
MaciaxaT OepaJura MyTaxacCuciaap TH3UMH OWJIaH KUX03JaHTaH).

PobGoTnapan OOUIKapUIIHUHT acocuid Basudanapu KaTopura KyWuaaruiap
KUPaJIu:

JlaBO3uMHH pexanamTUpuLL,

* XapaKaTHU peKalalllTUPHIL;

* KyWwIap Ba JIaX3aJapHU pexalaliTUPULLI,

* TUHAMUK aHUKIUKHU TaXJIUJ KAJTHILL

* pOOOTHUHT KHHEMATHK Ba IMHAMUK XYCYCHUSTIAPUHH aHUKJIAIIL

PoGoTHM Oomikapuil ycyJjIapuHUA WIUIA0 YMKUIIJA TEXHUK KHOEpHETHKa Ba
aBTOMATHUK OOILIKAPUII HAa3apHUsCH IOTYKJIapU KaTTa axaMUsTra era.

5.3. Cumyasiuusi Ba MOAC/VIAIUTHPUIL. AJJAUTHB TexHoJorusjapu. 3D-
npuHTep. 4D-npUHTEP KOHUENIUACH.

Kymmua wummad udukapuin (MHMIW3 Ttwiuna - Additive Manufacturing ),
KYIlIMMYa TEXHOJOTUSIap WHIVIM3 Twimna - fabber technology), 3]J1 6ocu®
YUKApUIIl HOMH XaM KEHI' TapKaiaraH - 0azara (matdopmara €ku Ul KUCMUTA)
Marepual Kymmo, MaxCcyJOTHH OOCKHYMa-00CKHWY IAKJIAaHTHPHUIITAa acOCIIaHTaH
MaxcyJloTjiap Ba MPOTOTUIIAPHM HIUIA0 YMKApUII YYYH TEXHOJIOTHK yCyJiap
I'ypyXH.

80-fnutapHUHT OOoLUIapuia aHbaHABUI MILIOB OEpUII TEXHOJOTHUsIapu
cudaruga marepuanHu onaub Tanuvramra sMac, Oanku CAIIPna onunran yu
yimyoBnu Mojenra OWMHOAH MaTepUalHM IUlacTMacca, KepaMuKa, MeTajul
KyKyHJIapyi Ba yjapra yxmaml marepyuauiap KymuO MaxcyJIoTHH OOCKUYMa-
O00CcKMY HIUIad YMKApUINTa acoCHaHTaH KUCMJIAp HILIA0 YMKAPUILIHUHT STHTH
ycyJulapu puBoxiaHa Oouutaau. Mccukmuk, nud@ys3us €ku enum ycynu OuiiaH
muramenTiap. Fap6aa ymoy texnonorusuiap rypyxu "Kymmmya nnuiad ynkapui”
(a3 tununa - Additive Manufacturing) HOMUHU OnAu. Y4 YH HWJUIMKIAP
JaBOMHUJA TEXHOJOrMsl KOFO3 Ba IUIacTMacca MPOTOTUIUIAPUHM — KILIa0
YUKApUILJIaH Ta€p (QyHKIMOHAT MaxCyJOTJIapHU TYFPUIAH-TYFPU MIILIA0
yuKapuira yTau. byrynru kyHra keian0, TEXHOJIOTHS METajll Ba MeTasll Oyamaraxn
OpOTOTUIIAp Ba MEXaHUK KaWTa HWOUIOB OepHIIHM Tanad KuiIMalauraH
(GYHKIIMOHAT MaxCyJOTIApHH OJIUII UMKOHUHU Oepajiy.

Kymmmua wnuta®  9uKapuil — TEXHOJOTHSUIApU  AJIEKTPOH — XHMcoOuard
TEXHOJOTHsUIapH Ba JACTYpPUM TabMUHOTHHHMHI TE3KOP PHUBOXKJIAHMILU Tydailin
ce3wyIapiM IOTyKJapra OSpHUIIIU. 3aMOHaBUH KymMMyanap HIuiad 4YuKapuul
0030puHUHT XakMu Kapuitd 1/1 Hucbarma Maxcyc yckyHanap uiuiad YuKapuIl Ba
XU3MatTiaap KYpcaTUIIHU Y3 UuMra ojraH xoizaa 1,3 Mumiuap/ AOJUTApHU TalTKUJ
sraau. Kymmmya nnuia® yukapuin TeXHOJOTUIIApUHI (Ao puBOAKIAHTUPAETTaH
Ba KyJaéTran nasnatiap opacuaa PoccussHuHr yinymum taxmunad 1,2% au (AKIL
- 39,1%, Snonus - 12,2%, I'epmanus - 8,0%, Xurtoi - 7,7%) Tamkua 3Taju.
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Oapkapop YcHuiil.

Kyummmyany TeXHOJOTUSJIADHUHT KYJUTAaHWIMIIIAPU OpacHlia aepOKOCMHK
caHOaT, AaBTOMOOWJICO3JIMK Ba MAIIMHACO3JIMK, XapOWii-caHOAaT KOMIUIEKCH,
MPOTETHKA coXacuaaru THOOMET KaOu PHI KU3MKKAH coXaylap AXTUEKIAPH YUyH
UIU1a0 YUKAPUIT MaXCYJIOTIapUHU UIIIa0 YMKAPHUII SHT Tajalbra era, ’ibHU I0KOPH
AHUKJMKJIard MaxCyJIoTJap Ba YJIAPHUHT MPOTOTUIUIAPUHM KHUCKA BAaKT HUYUA
UIUTIa0 YMKAPUIITa MIOMUINHY SXTUEXK MABXKY. .

3J1 mpuHTEp

Tannanran nazep €puruin (CJIM, unrnuz tununa - SLM) - na3zep épaamuja
KaBaTMa-KaBaT KylIMMYaJIapuHU Tai€pnam TexHojoruscu. byrynru kynna CJIII
yCYJH KyIUMYanap Uiuiad YuKapuil yCyJjapyu opacujia SHT Te3 pUBOXKIJIaHAETIaH
TexHoJoruss xucoOnanaau. Iy Ownan Oupra, TEXHOJOTHS caMapaJopiuru
MyaMMOCH YHHHT 3aMOHABUH CaHOAT 3XTHEKIIAPU YUYH SHAJA KEHT TapKaIUIINHU
yeknad Kysaurad aapaxazna KECKHMHAWP. TexXHoJorusra lOKopu Taynad, Tauép
MaxCyJIOTHM HIIA0 YUKAPUITHUHT MYMKHH OVyiraH cudarura OOFIUK: 3apyp
nlipU3miIliK, MaxXxCyJOTHUHI MYyXUM €JIEMEHTJIAPUHUHI WXPO YI4yaMIIapUHUHT
AHUKJIUTH, MaxCyJoT IMAKJIWHUHT JU3aiiH Ba TEXHOJOTUK €JIEMEHTIApUHU HUIILIA0
YUKAPUIITHUHT MHHUMaJ KaJIWHJIWTH, Oy Ja3ep HYKTACHMHUHT KHYUK PadyCcH
OwaH KadoaTaaHUIK MyMKUH (20 MUKpOHTraya).

Jlazep ctepeonutorpadusicu (CJIA) - 00beKT J1a3ep HypJaHuu (EKu cUMOO
JaMmanapuIard HypJIaHWIN) TabCHUPU OCTHAA KATTUKJIAIIAJUTaH Maxcyc CYIOK
dboTononumepaan xocua O6ynanu. byHnait xonma, fazep HypJIaHUIINA CUPT yCTUAA
unuiad 4uKuiIaéTraH OOBEKTHUHT XO3UPTH KAaTJIaMUHU XOCHUJ KWJIagu, IIyHIaH
CYHT 00BeKT (oTomonumepra OUp KarjiaM KaduHIuruaa OOTHUpUIa, MIyHIA
Ja3ep KEWMMHTM KaBaTHU Xocws Kwia Oonutaau. Jlazep ypuura JUJIII
npoxkekropuaan doitnananaguran CJIA-JIIT (Oy xonma katiaMm Japxoi Oup
OyryH cudartuga xocun Oymamu, Oy cusra O00cHMO YHMKapHUII >KapaéHUHH
TE3NAIITUPHIITAa UMKOH Oepajin).

Ocnatma: HOkopu aHUKIMKAArW MPUHTEPNIAp YYyH KyHUJard cxemajaH
doitnananunaan: HypJaHui MaH6au nactku kuemuaa (porononumepnn maddod
WU OCTH/IA) >KOWJIAIITHPUIIAAH, Y UIUII TyOW Ba OJITUHTH KaTJiaM OpacHJiaru
OYIUIMKIa MaBXy/ KaTJaMHU XOCHII Kuitaau (€ku arap Oy OMpuHYM KaBat Oyiica -
UJUITHAAT TACTKH KUCMHU Ba TUIATGOPMAHUHT VpTacuaa). WIUIA0 YMKUITaH
OOBEKT, MIyHAAH KEeWMMH O0OBEeKT OwmiaH muiargopMa OUp KaBaT KaJIUMHJIMIUTa
KyTapuiaau.

Tannanran nazep cuntepiam (CJIC, myHMHTrIEK TYFpUIaH-TYFPU METaIHUA
na3ep cuntepnail, IMJIC) - oObeKT spuiiiurad KyKyH Marepuanuias (IJIacTUK,
METaJIT) Jia3ep HYPJAHUIIMHUHT TabCUPH OCTUAA YHU EpUTHO XOocwi Oymamu.
Kykynnu wMarepuamiap mnatdopmara HO3MK OWUp TEKHC KarjaM OujiaH
KymaHwiagu (ojgaTaa TEKHCHall YYyH MaxCyC pOJIMK), IIyHJaH CYHT Jiaszep
HYpJIAHMIIM 103ara YUKaJAWraH OOBEKTHHHI KOPUH KaTIAMUHU XOCWJ KHJIau.
Ketinn nnatdopma Oup KaTJIaMHUHT KaJMHIWTHra TYIMIMPUIAIU Ba YHTa sTHA YaHT
MOAMacH KyIjmaHwiagu. YmlOy TEXHOJOrHs OYUUIMKJIApHH YaHr Owuial
TYJIUPTAaHIUTH ca0abmu wnuiad 4YWKWIraH OOBEKTHUHT 'XaBoja oOcuiraH"
AIIEMEHTIAPUHUHT  KYJIa0-KyBBATJIOBUM  Ty3WJIMajlapura MyXTOX  3Mac.
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CuHtepnaim yayH 3apyp OYiraH SHEPTHsSHU KaMaUTUPHIN YIYH UIII KaMEPACUHUHT
XapopaTtu oJlaTAa UIUIAlIUraH MaTepUaIHUHT EPUII HYKTacHAaH MacT Japakaja
CakJaHaIy Ba OKCHUJJIAHUIIHUHT OJJIMHU OJUII Y4YyH >Kapa€H KHUCIOPOJICU3
MYXUT]Ia aMajra OMIMPUIIaIHN.

OnextpoH HypuHuHr >puiiu (EBM) 6y CJIC / IMJIC ra yximai TeXHOJI0TUs,
dakat Oy epaa *UCM BaKyyMmJiard 3JEKTPOH HYp OujIaH MeTaul KYKyHUHU €pUTHO
xocwi 0ynanu. Cceuakii komnanuscuHUHT EBAM TexHonorusicuian oriananrasn
XO0J/1a, yTra 4YMIaMiId MeTall KUCMJIApHUHT KaTtta Xaxwin 3/ OGocub
YUKAPWIHIIIN.

Eputunran uykma moxaemnamrupui (OJIM) - Oy unuios Oepuiiagurad UIIdu
MatepuanjaH (IulactMacca, MeETaJUl, MyM) EpUTWITaH WIIHA KaBaTMa-KaBat
ETKU3UII HAaTWXKacuaa Xocuia Oynaau. Mnutaitauran matepuain eKcTpy3usi Oomumra
KyWWJIaJld, Y €pUTWITAH MATEPUATHUHT UHTMYKA UITMHU COBYTUJITAH muiatgopmara
y3aTaau Ba Iy OWIaH WNUIA0 YMKWIAETTaH OOBEKTHUHI XO3UPIH KATIaMUHU
xocun Kuinaau. Kelinnuanuk, miargopma KeHWHTH KaTJIaMHH KYJUlail ya9yH OuTTa
KAaTJIaMHUHT KaluHiaurura tymmpuiaan. Kynuadaa, ymly TeXHOJIOrusaIa WKKUTA
uiay 001 KaTHAIAAW - OMpU UIIYK MaTepUaIHu IiaTdopMara CUKaau, OOIIKACH
- Kymiab-kyBBatioBun Marepuan. ®JIM ycynu €pramujia MAaTHHH YOIl €THINTa
MHUCOJL.

Kyn peaktuB monemnamtupumn (MXKM) - OJIM ra yxmaii, eKcTpy3us
YypHHra (hakaT HHKXKET 00CUO YMKAPHIL MIUTATHIIAIH.

Jlamunanusigan oiinananrad xoJjjaa oObeKTIapHu UILIad YuKapuil (MHIIIU3
tununa - laminated object manufacturing, LOM) - o0bekT Xap Oup KaTiamaaru
TETUIIN KOHTYpJapHU Keculll (Jlazep HypJapu €KM KECHIl BOCHUTAcu EplamMuaa)
UITYM MaTEpPUATHUHT OMKA IUIEHKAJAPUHU KATJIaMJIM ENUINTUPUII (MCUTHIIL,
OocuMm) HaTWXKacujaa Xocun Oynanu. bynumknap Ewpkauru cababmu, ymoy
TEXHOJIOTUS UIIa0 YMKUITaH OOBEKTHUHT "XaBo/la OCHIITaH" eJIeMEHTIaApUHUHT
KYJU1a0-KyBBaTJIOBYM Ty3WJIMajapura MyXTOX emac, aMMo Oab3u XoJulapaa
OpTUKYa MaTepUaUIapHU OJIMO Tanwian (ojaTaa y KMUuK Oyiakiapra OYIuHAIN)
KUWHUH OYJIUIIN MyMKHH.

3 6ocu6 wuxapum (3 Hpunatep 3/II1) - CJIC Texnonoruscura yximari, 0y
epra dakar epuTHIl KYJUITAaHWIMaWIu: OOBEKT CYIOK €JIUM EMUIITHPHUIT yIYH
cuéxym 6ocub uymkapuin €paamuga ENUINTHPHUIT OpKAIM XOocui Oymamu. Yoy
TEXHOJIOTHS €JIMM y4yH OVEKIapHM Ky (TYFpugaH-TyFpu OOCHO YMKapHII
naiTuaa) €K paHriym eauM €paamMuga Oup HeuTra OOCHMO YMKApHUI KajlJaCUHU
UIUIATUII OPKAJIM paHTJIapHU MOJACIUIAIITHPHUIITA UMKOH Oepay.

YaTpacoHuk JieBUTaLusIra acocyianran 3J[ 6ocubd urkapuiin TeXHOJIOTUsICH, Oy
XaBoJla TYXTaTWJTaH WCCUK 3appajapiaH yd4 YIYOBIHW OOBEKTJIAPHU sIpaTHIIra
UMKOH Oepaau. TOMCK AaBiaT YHHUBEPCUTETH OJUMJIAPU TOMOHUJAH SIpaTHJITaH
Oynnai ¢haboepHuHr unuiaiurad npototunu 2020 Wmina KyTUIMOKIA.

Xucobnanran exceHen Jjutorpagus - Oy (doTocypaTiamITUpUIaAUTraH
KaTpoHJapAaH oOBeKTIapHu spatuil yuyH KowmmbioTep Tomorpadwuscura
acocnanrat 3/ 6ocub yuKapui ycynu.
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https://en.wikipedia.org/wiki/Laminated_object_manufacturing

31 Oocub® uukapuil Xaau XaMm SHTH TexXHojorusi cudaruma KaOymn
KWIMHUIIUTA Kapamai, ["apBap/1 yHuBepcuTeTH UIuiad YuKapyBUMIapU TapaKKUET
YKaJan pUBOKIIAHAETTaHIMTUHA ucOoTIaauiap. Onumiap xamoacu 3 /] mpuHTepHU
acoc KO 0yu0, TYPTUHYH YIYOBHU KYUIAMIAP.

"4]1 nmpunTep" neraHaa XaKuKUii 00bEKTIaApHU 00CUO YMKApHIIl yIyH 3 YIIYOB
(X, 1, 3) emac, Ganku TYpTuHUHM Yi140B - BakT (T) MILIATHIIHIIN TyLTyHUIA/IN.

Arap cu3 OocuiiraH Hapcajiapra Tallkyd OMUJIIapra >kaBoo OepaguraH Maxcyc
MaTepHaIapHU KYILICAHTM3 - MacajaH, COBYK, CyB - KeWHH Oy Hapcajap BakT
yTumm OWjlaH WHCOH MYIIAKiIapu KaOW CHUJDKUINK Ba IIAKIMHU Y3TapTUPHUIIN
MYMKHH.

41 ©6ocub® wyumkapum 3] Oocu® YMKapuIIra acocllaHraH »dHI SHTU
TEXHOJIOTUSIIApANp. SIXImMiaHum IIyHAaH uOopaTkh, OOCHMO 4YMKapHIlga
HAMJIMKHHU FOTHINTA KOAWp Oynran "akum'" MaTepHaIHUHT OpaIWK KaTjamMu
KYIIWJIAIN.

bynnait xonna, Hamumk 3] mpuHTEpAa 4Yom €TWITAHAH CYHI MaTepHal
X@KMHUHU OUIMPUII YYyH 3HEprust MaHOau XucobOimaHaau. ACOCHIl MaB3y aBBall
MPUHTEP TOMOHMJAH KaWTa HIUIAHAAW, CYHTpa CyB €plaMujaa y y3rapaad Ba
KEpaKJIA [AKJIHU OJIaJu.
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5.4. QR-xox

QR kon (unmm3 twiuna - Quick Response Code - Kucka Kof,
kuckaptupuirad. QR kon) - Oy AnoHuss aBTOMOOWMIICO3NUMK CaHOATHA JACTIIa0
UIU1a0 YMKApUIraH MaTpUTCa MTPUX KOAIApH (EKU UKKHU YITHOBJIM IITPUX KOJIJIAp)
yiryH caBjo Oenrucu. IITpux koj - yHra OUPUKTHpPUITAH OOBEKT XaKuaaru
MabJIyMOTJIAPHH ¥3 WIIWTa OJIraH aBTOMATUK YKuUIagurad ontuk €piuk. QR koau
MabJIyMOTJIAPHH CaMapalid CakJIall y4yH TYpTTa CTaHAAPTIAIITHPUITAH KOJIalll
pexuMuaaH (pakamiid, WKKAJIUK Ba KaHXku) QoiianaHaay; KeHrautMamap xam
UIUIATUIUIITN MyMKHH.

QR koxm Tu3umm T1e3 yxkwmmu Ba YIIC craHmapt mTpux Kojajapura
HUCOaTaH IOKOPUM UMKOHUATIAPU Ty(dailin aBTOMOOWJI CaHOATHAAH TalllKapuja
Maxyp Oynnu. KeHrailTmanap MaxCyJdOTHM Ky3aTHIll, MaxCyJOTHH aHMKJIAII,
BAKTHU KY3aTHUII, XYXKaTJapHU OOILIKApHIIl Ba YMyMHUM MapKETUHTHHU Y3 MYMUTra
OJIJIN.

QR kxox ok ¢donga TYypTOypuakiap maHXapa HYWra ypHaTWIrTaH Kopa
KBajpaTtyanapjaH uoopar OynulO, yimapHu kamepa Kabu TaCBUPHU KalTa WIILIAII
MociIamanapu €paaMuia YKUII MyMKUH Ba TACBUP TYFpH TaH oJinHMaryHua Peen-
ConomoH komitapu €paamuja Kaiita unuiaHaau. KelnH kKepakiau MabilymMoTiIap
PaCMHUHT TOPHU30HTAJ Ba BEPTHKAI KHUCMJIApHIa MaBXKyj OViraH Hakmuiap/aH
OJINHAJIH.

QR komm 1994 imnna Jlenco-WaBe SmoH KOMIAHUSICH TOMOHMJIAH HIILIA0
yuKWIraH Ba TakauMm otwirad. [tpuxnu komnmapHunr SnoHusiga  kyna
MalIXypJIMTy, yilapaa mu@piaHrad MabJIyMOTIAPHUHT XaKMU SIKUH opajaa yuoy
coxara MOC KeinMaid kojumuura onau0 kenau. SAnonnmap rpadux pacmzaa o3
MUKJIOPAArd MabJIyMOTJIApHU KOJUIAIIHUHT HaHTU 3aMOHABHH ycCyljapu OujiaH
TaXpuOa YTKa3uIIHU OOl IuIap.

FOnka Hyp OunaH ckaHep KWJIMHTaH 3CKH IITPUX KOoAAaH gapkiu yiaapok, QR
KOAM CeHCOp €KM KaMmepa TOMOHHMJAH UWKKH YIYOBIM TacBUp cudaTHia
aHUKIaHaau. TacBUPHUHT OypyakiIapuaard y4dra KBaJpaT Ba KOJA WUYHAArd KUYHUK
CUHXPOHJIAIITHPYBYM KBaJpaTiap TacBUpP YJYaMHHM Ba YHUHI HYHaJIUIIWHMY,
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IIYHUHTJEK  CEHCOPHMHT  TacBUP  [03acWra  SKOWJamraH  Oyp4aruHu
HOpMAJUJIAIITUPHUIITa UMKOH Oepanu. bamnap yexym uexnapu épaamuaa MKKHIUK
pakamiiapra aijlaHTUpUIIA]IH.

QR konuHu acocuil ad3aJTUTH YHU CKaHepJlall yCKyHacu €pJamMujiia OCOH
TaHUO onumaup, Oy 3ca yHM CaBllo, MIUIA0 YMKApWII Ba JIOTUCTHKA COXacHJa
UIIUIATUILITa UMKOH Oepaju.

Format
error
ff correction

- Mask pattern (2 +jAB2=1  [“E2+j4Paa=1
Error

-— COorrection
[evel

Ha3zopar caBoJsiapu:

. Pean-BakT TM3UMM JieTaH/1a HUMA TYIIHHUIAAN?

. Pean-BakT TU3UMHHUHT aCOCUI TaMOWWJUIApUHU caHaO OCpUHT.
. PoboroTexnukara Tabpud OepuHr.

. Cumynsanus Ba MOJICIUTAIITHPHUIITHY (papblIapUHA OCITHUIIAHT.

. AZTUTUB TEXHOJIOTUsJIApUTa HUMaJap Kupaan?

. 3D-NpUHTEPHUHT MIILJIAII XyCYCUITIAPUHU OCJITHIIaHT.

. 4D-npuHTEp KOHUENIMUACH XaKula HUMa ounacus?.

. QR-xoMHMHT WNUIAIT XyCyCUSTIAPUHA OCNTUIIAHT.

01O\ N KW~
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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
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 CaAalTIapu:

Jleonuo byeaes. MoounbHBINM MapkeTuHr. Kak 3apsauTh cBoOit OusHec B
MoOmIbHOM Mupe. — M.: Anpnuna [labmumep, 2012. — 214 c. — ISBN
978-5-9614-2222-1.

I'OCT P HCO/M3BK 18004-2015 WabpopManmMoOHHBIE TEXHOJOTHHU.
TexHomornn aBTOMAaTWYeCKOW wWACHTU(DHWKAMU u cOopa JaHHBIX.
Crenu¢ukanusa cuMBoiukd mtpuxosoro 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
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IV. AMAJIMA MAIIFYJOT MATEPUAJLIAPU

1-amanuii MalIFyJIo0T.
Arduino TM3MMHUIA KUPUII-YUKUIITHA TAITKWJI 3THIIL

1.1. Arduino ypHATWITraH TU3UMH KyPHJIMAJIAPH OMJIAH TAHWIIUILLL.

Nmpan makcag: Arduino Kypuiamacu OpKald KaHAall TEXHHUK KyJjaid
UMKOHUSTIIAPDHU Ba XaéTUMHU3JAa TEXHUK HII YHYMIOPJIWTUHHU OIIUPUII  yUyH
Arduino KypuJIMacuHH YpraHud YuKaMmus.

Kepakin xkuxosJap:

Arduino miara KypuiMacH.
Breadboard.
USB Kabenn.
Kepakim 3XTHET KUCMITapH.

AKuxoznapuuHr Basudasapu:

l.

Arduino mnata KypuiMacu. Mctanrad Kepakiu KypuiMalapHH
TU3UMIIAIITUPUIIT UIMKOHHSTUTA dTa Ba aBTOMATHK Tap3/1a UIILIaII
XyCyCHUSITIapura sra.
Breadboard. Dxtuér kucmiapuHyd VpHATHII TIIaTacu S’bHU (3a4acTh)
JapHU VpHATUII YyYyH Ba KypWIMaHH THU3UM OpKalu TEKIIUPHUO
KYPUIIMUMH3 YUyH Kepak Oyiaau.
USB Kab6en. by kabemnap Arduino KypuiamMacWHU KOMITbIOTEpTa yiiail
yuyH (doiganianamMus.
Kepaknu sxtuér xkucmmapu. Macanan yen(CBeToaMO), TUOA(IUOJ) Ba
X.K.3.

JMactypaan goiigajianuu:

. Arduino kypunMacu Oapya KypuiaMajiapHH aBTOMATJAIITHPHUII YUYyH

MYJDKAQJUIAHTaH Ba Y KyJUIAHUIIAA KYIT KyJIalJIMKIIapra ara.
QdoiinananyBun Koj| OWiIaH HXTUET KUCHMIIAPHU Y3WUra MOCHAIITHPA
oJIaJIu.

. Arduino KypuiMacu oiaMi Ba colja KYpUHMINTa sra OynraHnu Ousal

KyJa Kyn QpyHKcusiapra sra.

HNactypau aiiHukca C++ gactypiiail TWIM OpPKaldW amMalira OIIUPHIIH
Kepak Oymanu.

Esunran gactyp acocan 6urta ATMera 328 KOHTpoIIepUra ypHaTuo
Arduino KypunMacua aMmanuii HaTUKaHU KYPUIT MyMKUH.

Ky#nnaru pacMia ApaynHo KypujiMacu KypcaTHIITaH.
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- R

@ sketch_apr23a | Arduino 1.6.8 = | B

@aiin Mpaeka Crety WMHctpymenTtel Momowe

sketch_apr23a

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

vold loop() |
S/ put your main code here, to run repeatedly:

uino Uno Ha GOMA1

Arduino nactpuii TAbMUHOTH

sketch_apr23a | Arduing 1.6.8 |5
Mpaewka Ckery Wuctpymentel MNomouye
Hoekiit Ctrl+N
OTKpEITE... Ctrl+0
OTepeiTe HEgaBHWE
Manka co ckeTyamm d -
Mpumeps: p FUn onoe:
3akpeiTe Crl+W
Coxpanuts Ctri+S
CoxpauTs Kak.. Ctrl+Shift+5

fan repeatedly:

Hacrpoiiku crpanuyer Ctrl+Shift+P

Meuate Ctrl+P
Hactpoiikm Ctrl+Comma
Bexog Ctrl+Q

no Ha GOM1

Taié€p muconu 1oki1ad kypumr 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 mMuconu 10ki1ad Kypuill 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 cutput.

pinMode (13, CUTEUT):
}

m

S/ 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

Taiiép Mucomu ok1ad Kypuin 3-kajgam
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JlacTyp JIMCTHHIH
void setup() {
pinMode(13, OUTPUT);

b
void loop() {

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

b

2-kucM. Arduino YpHATWITaH TU3UMHAA KUPHUII YUKUIITHU TAIIKWJI
ITHII

Nmpan makcaa: Input Output KupUTHII YUKAPUIIT TUHIAPH OpKaJu OUPOH
oup sxtuét kucminapuu €ku LED namnanapunu Ekub yaupu.

Macananunr Kyduwaummm: Input Output KUpUTHII YUKApWII [HHIIAPU
OpKaJId OUPOH OMp SXTUET KUCMIIApTa CUTHAI FOOOPHIIL.

Nnu 0akapuin y4yH HaMyHa
Kepakun xkuxosJiap:
ARDUINO mnnara KypujiMmacu;
Breadboard;
USB Kaben;
LED namnanap;
Jumper wires kabennapu.

Kyhnparu pacMaa TU3UM apXUTEKTYPACUHU KYPUIIUHIU3 MYMKHH:
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ARDUINO minaracu Ba LED gamna yaamHuHr 60mKka ycyJiu

92




1
2
3

4.

5

JlacTyp JTMCTHHIH
void setup() {
// initialize digital pin 13 as an output.
pinMode(13, OUTPUT);
b
// the loop function runs over and over again forever

void loop() {
digital Write(13, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second

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

b

Ha30paT caBoJliIapm:

Arduino YpHaTWITaH TUZUMH TY3WIUIIN?

Arduino YpHaATWITaH TUZUMH XYXYXUSTIapy Ba KO'MaHUJIUII coXallapu?
Arduino miatacvHy TyIIyHTUPUO OepuHT?

Arduino nactpuii TAabMUHOTH KaHJ1ail Ty3WJIraH?

Arduino macTpuii TabMUHOTHIA KUPUII-YUKUIITHU TAIIKWJI STTUII KaHJan

amaJira omupuiaagu’?

AnaduéTiap 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
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2- aMaJMid MaIIFyJIoT.
Arduino TH3MMHIA JATYMKJIAP Ba CEHCOPJIap OWJIAH MIILJIAII,
MacodaBuii 00IIKAPUIIHUA aMAaJIra OIMPHIIL.

1-kucm. Arduino ypHaTHIraH TH3MMHAA JaTYMKJIApP Ba
CEeHCOopJIap OWJIaH MILIALI

Nmpan makcaa: Jlaruuknap Ba ceHcopiap Epaamuga OUPOH HIIja

HA30paTHU Ky3aTHIll YYyH KyJutaiaunap. bynaa makcaa poOOT opKaiu ojaM y4yH
3apapiu OyiraH Xyayajgapra KyJuiail Makcaara MyBOQUKIUP.

Macananunr  Kydwsmmu:  Jlatumk  €ku ceHcopiiap  €paamuia

XapaKaTJIaHaéTI‘aH ZKKHNCMHH aHHUKJIallTH1 praHaMI/IS.
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Kepakim :xxkuxosJap:
e ApIyWHO IUIaTa KypuiMacH,
e Breadboard;
e USB Kao6e;
e Jlatuuk Ba CeHCOp MOJTYI.

NHu 6akapum y4yH HaMmyHa
Kyiungaru pacMia TH3UM apXUTEKTYPACUHU KYPUITUHTH3 MyMKUH:

Arduing”
LIND :ml}H.

wuu.arduino.cc

. 1

anaLos N @

Ml AL AT AT At AR

JlaTuuk Ba aTYMK MOy
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intledPin = 13; // uanImanu3upyeM MuH JJIs1 CBETOAMO 1A

intinputPin = 2; // vHMOManu3upyeM NWH [ TOJIyYeHHUs CUTHajlIa OT
MUPO3JIEKTPUUYECKOTO AaTUUKA IBUKECHUS
intpirState = LOW; // nHaumnaem paboTy mNporpaMmbl, NpeanoJaras, 4To

JBIDKCHUS HET

intval = 0; // mepeMeHHas Jy1sl YTEHUS COCTOSIHUS TTMHA

voidsetup() {

pinMode(ledPin, OUTPUT); // o6bsiBnisiem cBetoguo B kauectee OUTPUT

pinMode(inputPin, INPUT); // o0bsiBissem natuuk B kauectBe INPUT
Serial.begin(9600);

h

voidloop(){

val = digitalRead(inputPin); // cauTeiBaeM 3HaUEHUE C JaTYUKA

if (val == HIGH) { // npoBepsiem, cOOTBETCTBYyET Jiu cuuTaHHoe 3HaueHue HIGH
digitalWrite(ledPin, HIGH); // Bkimtouaem cBeToanon

if (pirState == LOW) {

// MBI TOJIBKO YTO BKJIIOYUIIA

Serial.println("Motiondetected!");

// MBI BBIBOJIUM HA CEPUHHBIN MOHUTOP U3MEHEHHUE, a HE COCTOSTHUE
pirState = HIGH;

h

} else {

digitalWrite(ledPin, LOW); // BbIKIIFOuaeM CBETOIUON

if (pirState == HIGH){

// MBI TOJIBKO YTO €T0 BBIKJITIOUMIN

Serial.println("Motion ended!");

// MBI BBIBOJIUM HA CEPUHHBIN MOHUTOP U3MEHEHHUE, a HE COCTOSTHUE
pirState = LOW;

f

§

§
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fritzin

Jatuyuk Ba CeHcOp MOAYJIM APAYHHO IUIATACUTA YJIAHTaH Ba
HILJIAIT YYYH Talép Yu3Macu
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JaTuynk Ba CeHCOp MOIYJMHHUHI 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);

b

void loop() {

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

digital Write(led2,LOW);

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

else {

Serial.print(distance);
Serial.println(" cm");

}
delay(500);

}

2-kucM. Arduino ypHaTwiran tusumuaa macodapuii
OOIIKAPUIIIHY AMAJITAa OIIHPHUIL

Numpan makcaa: ARDUINO kypuimacu OpKajid UCTaraH KypUJIMaHTHU3HU
macodasuil Oomkapul. bByHnan mMakcajq yWMHTHU3aru CBETHU €KUII YUYUPHUILINHU
macodanan Oomkapunl. Cu3 yiina €k Oyiran malTHUHrU3a €ca aBTOMaTHK Tap3/ia
€HUK KOJIT'aH KUXO03JIapHHA YYUPHULLI.

Macananunr Kyinaumu: QoljgananyBud ydyH KypWiIMaHu MmacodanaH
OOIIKapHIIL.

Kepakiu xxkuxo3nap:

e ApAyHHO IUIaTa KypuIMacH;

e BREAD BOARD;

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

AKuxo3znapHuHr Bazudasapu:

Bluetooth moxyn yit nunna €xu yii arpoduna ssau 20 metpraya Oyiran
MacodaaaH OOITKAPUII YIYH Kepak Oyaam.

WiFi Moayn yitnan y30KpoKKa YMKKaH/Ia ShHU U1 )KOWUHTU3aH Oankum 30
METp/IaH Y30KPOKKa XU3MaT KUJIUII UIMKOHHUSTUTA 3Ta.

Ninun 6a:kapuin y4yyH HaMyHa
Ky#nnaru pacMia TH3UM apXUTEKTYPACUHU KYPUIITUHTU3 MyMKUH:

MUADE
INTTALY

-
o ARDUINO

L |
lflla-illutl!i}f TR T
- g
. :

Bluetooth moxyiman ARDUINO nuiaracura yJam
#define ROBOT NAME "RandomBot"

#define BLUETOOTH_SPEED 9600
#include <SoftwareSerial.h>

SoftwareSerialmySerial(10, 11); void setup()

{
Serial.begin(9600);

98



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

}

Serial.println("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!");

}

voidwaitForResponse() {
delay(1000);

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

}

Serial.write("\n");

}
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WiFi Monen

void setup()

{
Serial.begin(115200);

b
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!! I am
WiFiWebServer!!!</h1></center>");

break;

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

elseif (¢ !="1") {
currentLinelsBlank = false;

h
h
h
b
Hasopar caBoJsuiapu:
Arduino ypHaTuiaran BocutajgapHu Macodaman 6omkapui?
Arduino ypHaTtmiran Bluetooth moxynu?
Arduino mnatacuan WiFi Moynu TyuryHTUpuO OepuHr?

Arduino nactpuii TAbMUHOTH KaHAal Ty3WIraH?
Arduino nactpuii TAbBMUHOTH/IA XapaKaTIAHYBYM KUCMHU aHUKJIAII?

Nk W=

AnaduéTiiap Ba HHTEPHET CAMTJIap:

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

A S

3- amajuii MalIFyJIoT.
Arduino Tu3uMuIa ayauo aX00pOT OWJIAH MIILIAIIL.

Arduino ypHATWIraH TU3UMH MUKPOGOH ay1no axX00pOTHH KaiTa ulLjiam Ba
MYCHKA.

Nmpan makcaa: Arduino KypuiMacu opkaid MUKPO(OH OWJIaH HIIUIAI Ba
JammniagapHu YuupuO €KWl sbHU OyHIAH MakcajJ MYCHKaJapHU Typura kapad
JamMnajgapHu Typiauda €Ku0 YIUPHIIL

Macananuur kyiiunumu: Arduino Kypunmacuaa MUKpohOHHU YPHATHUIII.
Kepakun xkuxosap:

Arduino ruiara Kypuimacu.
Breadboard;

USB Kabemn;

MuxkpodoH;

LED nmamnanap.

101


http://www.tutorialspoint.com/android/index.htm

Kuxoznapuunr Basudanapu:

. Arduino mnata KypwiMmacu. Mcrairan — Kepakim — KypWJIMaJapHH
TU3UMIIAIITAPUINI MMKOHUATHTA dra Ba AaBTOMATHK Tap3/a MIIJIAII
XYCyCHSITIIapUra 3ra.

. Breadboard. OxTuér kucMmiaapuHu YpHaTHII IJIaTaCH SbHU (3a4acTh) JApHU
YpHATUII Y9yH Ba KypWIMaHH TU3UM OPKAIU TEKIIUPHO KYPHUIINMHU3 YIyH
Kepak OyJiaiu.

. USB Kab6en. by ka6emnap Arduino KypuaMacMHU KOMIBIOTEpra yjall y4yH
dboinananamMus.

. MukpodoHn oBo3HM (riiTpramga Ba €3umiaa €paaMm Oepaaud KypuiMara xap
KaHJal MaKcaaaa KyJlalm MyMKHH.

Nuau 0akapuin y4yH HaMyHa
Kyiinnaru pacmaa Arduino KypuimMacu KYypCcaTHIITaH.

Parameter

VGG

Ground

Out

Power LED

Sound Detection LED

Sound Set Point Adjust

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 = More Sensitive
CCW = Less Sensitive

MukpodoH moayu
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Muxpogon moxyauHu Arduino miaracura yJaam
Hacmypnu koou.

//Arduino Sound Detection Sensor Module

int soundDetectedPin = 10; // Use Pin 10 as our Input
int soundDetectedVal = 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

b
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
// The following is so you don't scroll on the output screen
if ('bAlarm){
Serial.printin("LOUD, LOUD");
bAlarm = true;
b
b
else
{
if( (millis()-lastSoundDetectTime) > soundAlarmTime && bAlarm){
Serial.println("quiet");
bAlarm = false;
}
}
}

MuxkpogoH opKaau JaMIaJapHu éKU0 y4YUpPHIIL

Kylingaru pacmia ApAyrHO KypHJIMacHu KypcaTHIITaH.

(I | 1 .-|~+'
DIGITAL (PwM~) E E

Arduino miiata KypujimMacu
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LED jnamna Ty3uavmu

M OEFE
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o

Micro

1

Muxkpodon Ba LED namnasapHu yjaam yu3mMacu
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Nuuraiiauran tanép HamyHa

JlacTypHu KoOaH.

//Arduino Sound Detection Sensor Module

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

intsoundDetectedVal = 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

b
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

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

if (!bAlarm){
Serial.printin("LOUD, LOUD");
bAlarm = true;
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}
}
else
{
1f( (millis()-lastSoundDetectTime) >soundAlarmTime& &bAlarm) {
Serial.println("quiet");
bAlarm = false;
}
}
}

Ha30paT caBoJiIapm:

Arduino YpHaTuiIran Bocurtaigap ayauo (aisiap Ousnad viiamn?
Arduino miaTacuHU ayuo MOAYJIN TYITYHTHUPUO OepUHT?

Arduino nactpuii TAbMUHOTH KaHAal Ty3uiraH?

Arduino nactpuii TAbMUHOTH/IA XapaKaTIaHyBYM KUCMHU aHUKJIAII?
Arduino ypHatunrad Bocutaiap mukpodon Ba LED namnanapau ynarn
yusmacu?

AnaOouéTiap Ba MHTEPHET caiiTiap:

. 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- amaJIMid MaIIFyJIOT.
Arduino TH3MMH/IA KJIACC BA 00bEKTJIAPHU APATHIIL.

Arduino gacrypaapuaa kiaaccaap sparum. Tyrmaua
00bEeKTHHU SIPATHIILL

Mmpan makcax: Button Tyrmacu curHauiapuHd KaWTa HIUIAIL  YYYH
Arduino MyxXuTHAa KJIacC sIpaTUIL.
MacanaHuHr KyHnaumu: OU3HUHT 1acTypuMu3a Oup HeuTa TyrMajaapHU
KYIIMII Tanad 3TWITaH BaKTAA, Xap OMp TyrMa yuyH Y3UHHHT Y3rapyBUMJIApUHHU,
JacTypuil O0JiokIapuHK Ba GYHKIUSJIAPUHU TYy3UI Kepak Oynamu. Xap cadap 6u3
Oup Xusl OOBEKTHU YaKUPraHUMM3a JACTYp YHU IOKJIAlIM, KaHaKa y3rapyBumiiap
KEpaKJIIUTUHU aHUKJIAWIM Ba DHI aCOCHMCH Y3rapyBuujap HOMUHHU Y3rapTupuod
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Ooopumn kepak. by MyaMMoHM Xan Kwiuil yuyyH Arduino gacTypiaml THIWAA
KJIaccliap sipaTuiras.

Kepakuu skuxosaap:

e Arduino niara Kypuimacu;
e Breadboard;
e USB Kao0en.

Ninu 6askapuin y4yyH HaMyHa

Knaccnap gactypuura OOBEKTHUHI SIHTM TYpUHH SIpaTUII WMKOHMSITHHH
Oepagu. Yiap Xxoccajdap Ba ycy/ulapJlaH TallKWi TonraH. Xoccajap — KIacc
OOBEKTUHU TaBCU(DIOBYM MABIYMOTAHUP. YCyJl — KIacc Xoccajlapu yCTUIa
OaKapuIMIIKA MyMKHH OYiran (pyHKUMsIIap.

- Knacc xoccacu 0y y3rapyBunu.

- Knacc ycynu Oy yHUHT QyHKUMSACHIUD.

Kitacc kyiingarnya aHuKJIaHAIN:

Class knacc_Homu { knacc avzonapu)}

Knacc av3omnapu Oy y3rapyBumiap, GyHKIMsuIap, OOIIKA Kilaccuap Ba X.K.

Knaccuu sspaTuiu

busHuHr Tyrmada OOBEKTMMHU3Ta KJacc sipaTaMu3 Ba yHH button 1eb
HOMJIAMU3.

Knaccummsra y3rapyBumiap KaOyn KuiamMu3 Ba yJIapHH xocca cudaTuaa
YBJIOH KHJIAMU3
class Button {
boolean flagPress;
boolean flagClick;
byte buttonCount,
byte timeButton;
byte pin;
}’.

by epna Button kiiacc HoMu (Qurypaiv KaBc WYHJIa KIACCHUHT XOcCcajdapu
KEITUPHUJITaH.

Arduino gactypJsapuaa KJIacc KOHCTPYKTOPJIApPH

Kiacc koncTpykTopiapu Oy Kjaacc 00bEKTH SIpaTHIIUIIN OWJIaH aBTOMATHK
Tap3/ia YaKupwIaaurad QyHKIUSIAP.
- KOHCTPYKTOPJIap KJIacC ab30CU XUCOOJIaHA I,
- KaWTapyBYM TUIl KHHMATHUTa dra AMac, XaTToku void xam;
- KJ1acc OuyiaH OMp XUJI HOMTa ora.

busznunr Button knaccumMu3na oOpTHKYa MapTa METOMJIApHU YaKupuo
YTHUPMACIHUK Y4yH KOHCTPYKTOp sipatamu3. [lapamerpnapuu ypuatum sca buttonl
OOBEKTH SPATUIIUIIN OWJIaH amara OMPUIIA]IH.
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BynuHr yuyH knacc TaBcudura KOHCTPYKTOP KyIIaMu3.
Button(byte pin, byte timeButton), // koncmpykmop mascugu
Jlactyp oxupuaa KOHCTPYKTOpP METOJAUHU €3aMU3.
Button::Button(byte pin, byte timeButton) {

_pin= pin;
_timeButton= timeButton,
pinMode( pin, INPUT PULLUP); // onpedensiem 661800 Kax 6x00

/

pin Ba timeButton napameTpiapiuHu 0ObEKT APATHIUIIH OWIaH YpHATAMU3
Button buttonl(BUTTON 1 PIN, 15);

HNkkra o0bekTra(ryrMmara) 1acTypuMM3 HILIANINHA TEKIIMPAMHU3
Ky#iunarn cxema Oyiinya CBETOAMOJ Ba TyrMaiapHu Arduino mjaTacura

yIauMU3.

GND <}

Knonka 1

PNT2 +— 0 O0— 4

Knonka 2
PN +—m— o 0—4
Caetoamo
360 W;’
PIN 10 <3 3 5!

CeToauno Ba TyrMajlapHU YJIAHUII CXEMAacH.

MoHnTax miatacuja y Kydujaarnya KYpyuHUIITa sra Oyiaaau.

- Konctpyktop mnapamerpnapunan ¢doitnananu6 buttonl Ba button2
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OOBEKTIIAPUHU sIpaTaMU3.
- YEeKCH3 IIUKJIJIa MKKaIa 00BEKT YuyH scanState MEeTOANHHN YaKUpaMH3
- YEeKCH3 IHMKJIJAa UWKKama OOBCKTHH XOJAaTHHH TEKIIMpaMHU3 Ba
CBETOJMOIJIAPHU OOIIKapaMmu3.
JacTyp JJUCTHHIH.
#define LED 1 PIN 13 //
#define BUTTON 1 PIN 12 //
#define BUTTON 2 PIN 11 //
#define LED 2 PIN 10 //

// Onucanue kracca 0opabomku CUeHaI08 KHONOK
class Button {
public:

Button(byte pin, byte timeButton),; // onucanue koHcmpykmopa
boolean flagPress, // npuznax KHOnka ceuvac Hajxcama
boolean flagClick;, // npusnax kHonka 6vina Hadxcama (K1uK)
void scanState();  // MmemooO npogepku coCmosHue CueHala

void setPinTime(byte pin, byte timeButton), // memoo ycmaHoeku HoMepa

8616004 U 8DeMEHU (YUCAA) NOOMBEPHCOCHUS

private:
byte _ buttonCount, /) cuemuuk NOOMBEPHCOeHUll CmadUIbLHO2O
coCmosHUs

byte timeButton;  // épems noOmeepicoeHus cocCmosaHus KHONKu
byte pin; // Homep 8bl800A

},‘

boolean ledStatel; // nepemenHnas cocmosHus ceemoouooa 1

boolean ledState2; // nepemerHas CoCmosHus c6emoouooa 2

Button button1(BUTTON 1 _PIN, 15); // co30anue obvexma 051 knonku 1
Button button2(BUTTON 2 PIN, 15); // co30anue obvekma 05t KHONKu 2
void setup() {

pinMode(LED 1 PIN, OUTPUT); // onpeodessiem 8b18600 C8eMOOU0OA
1 kak 6vix00
pinMode(LED 2 PIN, OUTPUT); // onpeodessiem 818600 C8eMOOU0OA
2 Kax 8v61x00
/

// becKOHeuHblll YUKI ¢ Nepuooom 2 Mc

void loop() {

buttonl.scanState(); // 6b1306 Memooda CKAHUPOBAHUSL CUCHALA KHONKU |
button2.scanState(); // 6v1306 Memooda CKAHUPOBAHUSL CUCHALA KHONKU 2

// 610K ynpaesieHus c6emoouooom I
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if ( buttonl.flagClick == true ) {
// ObLIO Hadcamue KHONKU
buttonl flagClick= false; // copoc npusHaka Kiuxa
ledStatel= ! ledStatel ; // uneepcus cocmosnus ceemoouooa 1

digitalWrite(LED 1 PIN, ledStatel); // 61600 cocmosinus céemoouooa 1
/

// 610K ynpasieHus c6emoouooom 2
if ( button2.flagClick == true ) {
// ObL10 Haxcamue KHONKU
button?.flagClick= false; // copoc npusHaka Kiuxa
ledState2=! ledState2; // uHgepcus cocmosiHue ceemoouooa 2

digitalWrite(LED 2 PIN, ledState2); // 61600 cocmosinusi céemoouooa 2
/

delay(2); //3a0epaicka Ha 2 mc
/

// Memoo nposepKu cOCMOSHUSL KHONKU

// flagPress= true - nasicama

// flagPress= false - omowcama

// flagClick= true - 6vina nasxcama (Knuk)
void Button::scanState() {

if (flagPress == (! digitalRead( pin)) ) {
// cocmosiHue CueHaNIa OCMaioCh NPed’CHUM
_buttonCount= 0, // copoc cuemuuka cocmosiHusi CueHala

/
else {

// cocmosnue cueHana usMeHUI0Ch
_buttonCount++; // +1 Kk cuemuuxy cocmosiHus cueHaia

if (_buttonCount >= _timeButton ) {
// cocmosiHue cueHana He MeHsI0Ch 3A0AHHOE BPEMS
// cocmosiHue cueHania cmaio YyCmouduebim

flagPress= ! flagPress, // uneepcus npu3Haka coCcmosiHus.

if ( flagPress == true ) flagClick= true; // npusnax kiuka Ha Hadxcamue

/
/
/

// Memoo yCmaHo8KUu HoMepa 8bl800A U 8PeMeHU NOOMBEPIHCOEHUS
void Button::setPinTime(byte pin, byte timeButton) {
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_pin= pin,
_timeButton= timeButton,
pinMode( pin, INPUT PULLUP); // onpedensem b1800 KaK 6x00

/

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

_pin= pin,
_timeButton= timeButton,
pinMode( pin, INPUT PULLUP); // onpedensem b1800 KaK 6x00

/

Ha3zopar caBosiapu:

Arduino nactypiapuaa Kiacciap sipaTuiil?
Arduino nactypiiapuja Kjiacc KOHCTPYKTOpJIapu?
Arduino mactypiapuja Kjiacc sipaTHii?

Tyrmaya oOBEKTUHH SApATHII?

CBeToano/1 Ba TyrMajapHU yJIaHUII CXeMacu?

Dn AW~

AnaduéTiap 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
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S-amaJinii MalIryJioT.
Arduino ypHaTWIradH TH3UMH OMJIaH uuiam. (2 coar)

1-kucM. Arduino TH3UMHIA CUTHAJUIAPDHU PaKaAMJId (PUJIbTPALUSICH.

Nmpan makcaa: XanakuTiaapHU (QUiIbTpiiall Ba KOHTAKTIAp CaKpalluHU
OJIIMHU OJIMII YYYH TYyrMa CUTHaJUIAPUHU KanTa Miuiamnl.

MacanaHuHr Kyiuaumm: Oepuirad BaKT OpaJUFUIa CUTHAIHUHT XOJaTu
Oapkapop OynraHmaH KeWWH, TyrMa KOHTAKTJIapu XOJIATU Kapopu KaOyi
KiinHa . KoHTakTaap cakpalvHy OJIIMHU OJIMIIHUHT UILOHWINA YCYJTUIUP.

byHnaH Tamikapu, CUrHajulapia 3JEKTPOMArHUT XaJAKUTIAPHU OJAMHH

112


http://www.tutorialspoint.com/android/index.htm

OJIII YYYH XaM KOHTaKTJIap 6apKapop X0JIaT yCyJu Ky/a Kyaaamp.

NiHu 6akapuin y9yH HaMyHa

Kyiinga kentupwiaran amarpamMmaza Oy HMMIYJIbC XaJaKUTId TyrMa
KOHTaKTJIapUAaH KeMaéTraH CUTHAJI KeNTUpWwIraH. MKkuHYM guarpamMma  —
CUTHAJTHU OapKapop X0JIaTH BaKTHHU XUCOOJIOBYN XUCOOIarny(CYETINK) KOIH.

Bynnan kypuHUO TypuOAMKHU, XMCOOIarnd KMCKa UMITYJIbCIIH XaJaKUTIapHH
Tanuiad o0opamu. SIbHU, YJTapHUHT KUMMaTiapyd Xed KauoH Oup XojaTnaH
WKKUHYUCHUTA YTHUII OCTOHACHTada eTHO OOpMaiay Ba TyrMaHU OOCHIIUII XOJaTH
XOCHJI OYITMaiTu.

CurHayiutapra pakamild — KaiiTa HIUIOB  OEpPUINHMHT  KyJa KHWHH
ATOPUTMIIAPU MaBXKYy]T 0Y0, OM3HUHT X0JIaT/Ia CUTHA JapakaCHHU YPTadacHHH
OJIUTIT CTAPIUAMP.

* Tyrma xywiaHuWIm cUTHATH

(N |

4 XoaT XmcoOJarnyn KOIin

A

OHp XonaTAaH HKKHHIHCHTA YTHII

t

.
Lt

Vpraua npapaxa KMiMATHHM OIMII AJITOPUTMH COMNA Ba Kyiimaarmda
KypuHUIIra sra. ByHUHT y4dyH Ou3ra curHaj ypraya KUWMAaTUHH XHUCOOJIOBYH
xucobnaruy Ba ypraua Bakt AVERAGE TIME koncranTacu kepak 6ynaau.
- [MKJIJa MabJiyM BakT JaBoMuja(MacaiaH 2MC) CHUTHAJl XOJIATUHU
VKUHAMU3.

- Arap y mact mapaxana Oynca xucobOnarmyman lHM om0 Tamuiaimus.
Arap y 1oKopu 0yica 1Hu Kyiamus.

- xucobsarud KuilmMatuHu mnactaaH ( OwiaH IOKOpHAAH YypTaya BakT
KOHCTaHTacu OMJIaH YeKJIaliMu3

- IWIyHAal Kuianb, xucoOjarvd CUrHad Japaxacu ypraya KUWMaTUHU
TAILKUI 3TA/IH.

- Ka4yoHKM xucoOnaruy KuiiMatu O ra eTranjia KOHTaKTiaap KyUIWITaHIUuru
Kapop KaOys KUIHMHA/IH.

- KauoH XxucoOjarnd KuUWMaTH  KOHCTAHTara €rca, KOHTAKTJIap
Y3WITAHJIUTY Kapop KaOysl KUJIMHAIH.

Kylinparn nnarpamMma CUTHajaHU ypTaya KUMMaTH aJITOPUTMUHYU WIITIAIUHA

KypcaTaju.
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uk 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$IaHHOIHN

R 1

YpTagamam xpcoGIHCH KOoH

v

3

Yexmnornap

v

CHIHaTHH (1}HHBI‘pﬂa}IFBH X0IaTH

t

.
L

bynaka anroputMm JOoMMMI XajlaKUTIapjia XaM KOHTAKTJIap XOJaTUHU
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OCOHTMHA aHUKJIAWUIN.

JlacTypaa pakaMiid CHrHAJ GUIbTPANMACH AJITOPUTMHU aMAaJITa OLIMPHUIIL.

buz anoxuna kinacc sparMmaiicu O0ajaKy OJITUHTY aMaliuil UlIIa Ty3TraH button
KinaccuaaH (oimanaHamMu3 Ba y3rapTupamus. Pakamin (uibTpanusHu XaM Yina
KJIacC/Ia aMajra OImupaMus.

Meronnu filterAvarage(YpTa KuiimaT O0yiinda GuibTpiiaii) 166 HOMJIaAMMU3.

VitnaiiMuskn knaccaa

scanState() — x0aTHHA aHUKJIAII

filterAvarage() — ypTa kuiimat Oyiinua GpuibTpiam

CUTHAJHM KaiiTa MWIUTAIIHA WKKH METOMJIapuiaH OWpH UILIATHINIIH
MYMKHH.

filterAvarage() metonunu Button kmaccu TaBcudura kymamuiz. Ba gHru
METOJ1a AaCTypuil Koj €3amMu3.

class Button {
public:
void filterAvarage(), //

............. // KnaccHuHe bowKa av3onapu

// ypma xuiimam oyuuda cCueHaIHu Guibmpiaut Memoou

// cuenan Kyuu oapasxcaoa 6yneanoa flagPress= true

// cuenan oxopu dapaxcaoa oyneanoa flagPress= false

// wKopuoar nacmea xonamunu yseanmupeanoa flagClick= true
void Button: :filterAvarage() {

if ( digitalRead( pin) == LOW ) {
if (_buttonCount ==10) {

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

/
else {

_buttonCount++; // cuemyux ycpeonenus + 1

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

/
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/

/
JacTyp JUCTUHIH
#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;

},.

boolean ledStatel ;
boolean ledState?2;

Button buttonl(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 Ovlia Hadxcama
buttonl .flagClick= false,
ledStatel = ! ledStatel;
digitalWrite(LED 1 PIN, ledStatel);
/
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if ( button2.flagClick == true ) {

// KHONKA Ovblia Haxcama
button?2.flagClick= false;
ledState2=! ledState2;
digitalWrite(LED 2 PIN, ledState2);

/

/ *
digitalWrite(LED 1 PIN, buttonl.flagPress);
digitalWrite(LED 2 PIN, button?2.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 ) {
// cuemuux 0ocmue 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 xknacca Button
Button::Button(byte pin, byte timeButton) {

_pin= pin,
_timeButton= timeButton,
pinMode( pin, INPUT PULLUP),

/

Hasopar caBoJsiapu:

1. XanakutinapHu GUIbTPIAIIHUHT ad3aTuKIapu

2. KoHTakTnap curHaJmiapuHu GUIbTIAIIHUHT YpTa KUAMAaTH METOAMHU
TYLIYHTUPHHT.

3. Pakamiu curxan puiabTpaluuscy alropuTMH amalra OMUPHUIIHA
TYLIYHTUPUHT

4. Cund Ba 00beKTHUHT OUp-Oupudan hapku?

5. Tyrma curHajsuiapvH¥ KaiTa HIUIAlIaH MaKkcaJ, HuMaaa?

AanaduéTiiap Ba MHTEPHET cailTiap:

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
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KYUMA MAIIFYJIOT.

Arduino TH3MMHM yYyH KYTyOXOHa sipaTuil (2 coar).

Numpan makcan: TATY “Kommnbrotep Tusumnapu” xadeapacu UIMuii-yKyB
naboparopuscuaa Arduino YpHATUIATaH THU3UMHAA JACTypiall yYyH Y3WHUHT
KyTYOXOHACHHH TY3HIII.

MacajaHuHI KYWMJIMIOM: SHTYM JAacTypla KIACCHUHI TY3WIMIIA Ba
METOJMHM amaJra omupuiln kepak. FOkopuaaru QyHKIUsIApHU amaira OMIHPHUIIT
y4yH KyTyOXOHa SIpaTHIll KepakK.

Nunm 0axapuin y4yH HaMyHa
ApnynHO TU3UMUA KyTyOXOHA Ty3UII XYM KYIIMMYa KJIacc SipaTull Kabu
amanra ommpuiaau. LIlyHuHr yuyH Ty3uiaérrad KyTyOXOHAHUHT (DYHKLIMSUTAPUHU
aHUKJIAIll Kepak Oymaau.
KyTtyOxoHaga MUHUMYM UKKH (ailin OyIumm mapT:
- capniaBxa (Qaiinu (.h kenraiitmanm)
- YUKYBYHU JACTYyp KOo[H (ailst (.cpp KEHranT™Masm).

Button.h capaaBxanau ¢aiia
#ifndef Button_h //
#define Button_h //

#include "Arduino.h"”

// Knacc obpabomku cueHaios
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;

},.

#endif
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Button.cpp kKyTryOxoHacu YnKyB4YH (paitam

#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),

/

KyTry0XxoHaHU TYFpH 3bJIOH KWJINII 3TAIIAPH

- Arduino IDEHM uiiira TYIIMpHIIL,

- ®aiin -> Hactpoliku -> CKpeTwIiapHU RKOWIAMITUPHUII TTATKACHHU KYpcaTuo
ytum D:\Arduino Projects. ApaynHoaaru mpoeKTIapuMHU WYJIMHUA KYpcaTaMu3
(D:\Arduino Projects).;

- Iy mankanu nuuaa libraries nankacunu ty3mus (D:\Arduino
Projects\libraries).;

- libraries nankacunu saru Button kytyOxoHa yuyH spatunanu (D:\Arduino
Projects\libraries\Button).;

- sspaTwiran nankara Button.h, Button.cpp Ba keywords.txt apau
Ky4upaMus.

SpaTnarad kyryoxonagan gougagsaHumn
#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 ledState?2;

Button buttonl(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 ) {

button?2.flagClick= false,
ledState2= ! ledState2;
digitalWrite(LED 2 PIN, ledState2);

/

delay(2);
/

Hazopar caBosiapu:

1. ApayvHo TH3MMHKJIa KyTyOXOHa sIpaTHIll KaH1ai KyJainukiap oepaaun?
2. Cund Ba 00beKTHUHT OUp-Oupuban dapru?

3. Kyry6xoHa O6mrad 00BbeKT KJIACCHHMHT acoCUi apKku HuMazaa?

4. KyryOXOHaHU SPATUITHUHT MUHUMYM IIapTIapu HUManap?

5. KyTryOxoHaHU 3bJIOH KUJTUI OOCKAYWIAPUHU CaHAO YTHHT.

AnaOouéTiap Ba MHTEPHET caiiTiap:
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

nhw

www.mypractic.ru
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9.

V. KEUCJIAP BAHKHA

. YpHaTWiIraH TU3UMIIAPHUHT 3 Ta 0JlaTUi €KM YHUYAIMK OJIaTUH OyIMaraH

HOMM KaHJaun?

Kanpaii iiynnap Ounan X03Upru NaiTaa ypHaTWITaH Jonuxanap
KOMILJIEKCHIa OJIaTUM Tap3[a MypOKaaT KWJINII €KH KUIMACIIUK
runoresanapu MaBxya? TypTa MUCOJ KENTUPHHT.

. Kylimnarunapaan Kaicuiapy YpHaTHITaH TH3UMIIAP XUCOOIaHA N

e MeauuuHa KypuiMalapu

e Kommyrep T3umiapu

e ’Kyna nimonunu

e bapuacu

e Xeu KancHucu
a. 5 Ta TypJd YpHATWIraH TU3UMIIap O030pUHU aUTHHT Ba TabpUQIaHT
b. Xap Oup 6030pHUHT 4 TagaH KypUIMAacura MUCOJ KEJITUPHHT.
OHI KYT YpHAaTWITaH JoMUXajapra acoc KWiIn0O OJMMHIaH 4 Ta puBOXKIJIAHTaH
MOJICJJTAPHUHT HOMU alTUHT Ba TabpU() OEpHHT.
a.  Ypmarunran Tusumnapuu Jloiuxanam Ba PuposmanTupuim Xaét
cukyii Mogenu Huma? CXeMacHHU YA3UHT.

b. Kalicu puBOkIaHran MoIeIUIap Iy MOJENTra aCOCIaHraH?
C. by Mmonenna neura ¢aza 6op?
d.  Xap Oup (a3zaHUHT HOMUHU KEJITUPUHT Ba TabpU(IIaHT.

Kaiicu 6ockuu Ypuarunran Tusummnapuu Jloinxanam Ba PuBosxiantupui
Xaét cuxkiiu Moaenununr oupunuu dazacu-APXUTEKTYPAHU
SPATHIra kupmaiiau?

buzHec cUKIM apXUTEKCTYPACUHU TYUTYHHIII.

ApPXUTEKTYpaHH Xy KaTIAIITUPHIIL.

VpHATHITaH TH3MMIAPHH KyIL1a6-KyBBaTIaMOK.

Kywiu TexHuk acocra sra 0yJIMOK.

Xed Kamcucu

o0 o

YpHaTuiraH TU3MMIIAPHU JIOWUXANAIIa OJaTAa F3ara KeJlaauran oenra
acocit O0CKUYUHU KEITUPUHT.
VpHaTI/mraH TU3UMJIAP apXUTEKTYypacH KaHai?

10. Xap0up VpHATHIITaH TH3MMIIAP APXUTEKTypara raMu?
11.a.  VYpHaTwiras TH3MMIAp apXHUTEKTYPACHHHHT SIEMEHTH HUMA?

b.  ApxurexTypa dJIeMEHTIapura 4 Ta MUCOJ KeITUPHHT.

12. ApxuTeKTypajn CTpyKTypa HUma?
13. CTpyKkTypaHUHT 5 Ta TypUHU alTHUHT Ba TabpuIiaHr.
14. a. YpHaTWiITaH TU3UMIIAPHU JIOWUXANIITHAHT KaMuja 3 Ta O0CKUIMHU

AuTUHT?
b. Ymby GockuuniapHu apXuTEKTypacu KaHaal Tarlkuil KWIMHAIN?

15.a. Ypuatunran Tuszumnap moaenu Huma?

b. Kangait ctpykrypaiu Hgamuin Ouinad YpHATHUITaH TU3UMIIAP MOJIETIUTa
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SPULIIIAIHN.
c. YOy MOJETHUHT KAaTJIaMJIapUHHU YU3UHT Ba Tapu(DIIaHT.
d. By monien Huma ca6ab1aH TAaHUIITUPHIIIH.
16. Huma yuyH KucMiab apxuTektypaiai goiaanu xucoonanaaun?
17. Kyiingarunapaas Kaiicu Oupu YpHaTUITaH TU3UMJIAPHUHT aCOCHI
AJIIeMEHTJIapu XucoOnaHaau?
A. Anmapar Katiiam.
B. Jlactypuii TAabMUHOT TU3UMU
C. AManuii gactypuil Katiaam
D. Anmapar, lactypuii Ba Amanui JacTypyui Katjiamiiap.
E. A éxu D, xypuimara O0FIHK X0J/1a.
18. VpHaTuiaran TH3MMIAPHH JOMNXANANIHIHT GUPTaIMKIArd MabIyMOTIAPHH 6
Ta MaHOACUHU €3UHT.
4-bynum.
1 A) BTA (ISA -byiipyknap Tuzumu ApxuTeKkTypacu)- Huma?
B) Kannaii xycycusarnap BTA ra taspud Oepaau?

2 A) BTA na yuta 5HT Ky KYJUIaHWIaIUTaH apXUTEKTypa acocuia
KypWJITaH MOJICJUIADHU HOMUHH KEATUPUHT Ba yJIApHU
TabpUQIIaHT.

B) BTA HuHr myHaai UKK1 MOJICTMHY caHa® YTUHT Ba yiapra
Tabpu@ 6epunrky, ynap BTA HuHT acocuii yu MoAenu octuaa
JKoMnamrad OVJICHH.

C) FOxopunaru pyiixarnan bBTA HUHT TYPT XaKUKUH MaBxKYyl
MPOTCECCOPJIAPUHU KEITUPHHT.

3 A) IInaranuHr acocuii KOMIOHEHTAIApU Ba TPOTCECCOPHUHT UUKU
ty3wmimu Heyman moaenu Ousian Oupraivkia Kaugai Xosaa aman
Oaxxapaau?

4 I'apBapn monenu Heyman monenuaan XOCHII KUJIMHAIN.

5 4-73 (a Ba b )pacmnapna Heyman Ba I'apBapn Mmozemiapura

acocliaHraH nmpotceccopiap tacsupianras. [laxcuit pukprapunrus
OWJIaH W30XJIaHT.
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Figure 4-73a;
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6. Heyman mozaenura kypa Mapka3uii IpOoTCECCOp HUHT aCOCHI
KOMITOHEHTAJIApUHU caHa0 YTUHT Ba yJapra Tabpud OepuHT.
7. a) Perucrep Huma?
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b) PeructepHuHT 3HT Ky KYJUITaHWITYBYM UKKUA TypUTa MUACOJ KEITHPUHT Ba
yiapra Tabpud OepuHT.

8. Perucrep TapkuOuaaru MKKY JIEKTPiIM (pao aiaeMeHTaap Kacu?

9. IlpoTceccop amanu Kyiuja KeJITHPWITaH Kaiicy rjaaTa MEXaHU3MU TOMOHMJIaH
Oaxxapwuiaau?

A. Tusum coartn.

B. Xortupa.

C. Kuputumr/Yukapuin KypuiMacu

D. Tapmokka OupiamTHpUiITaH KOHTPOJIIEP.
E. Ty¥pu xaBo06 KenTupuiIMaras.

10. Vpratunran TH3MMHEHT XOTHPA HAPXUACHHH YM3Ma/ia KENTHPHHT(JH3HHT) Ba
V3UHTU3HU TabPUPUHTU3HU KEITHPHHT.

11. XoTrpaHuHr npoTtceccopra OUpIAITUPUIUIIN MYMKUH OYJITraH Typjiapu
KaHaail Typaap?

12.  a) ROM Ba RAM ¥pracunaru dapkiap Humanap?
b)xap Oupura UKKUTaIaH MUCOJ KEITHUPHUHT.

13. a)Max¢uii xoTupaga MabIyMOTIAPHU CaKjall Ba KaiTa TONUO OJIMIIHUHT
yuTa 3HT KYN KYJUIAHWJIaJUTaH cXeMalapu HuMmanap?

B) CACHE HIT Ba cache miss opacunaru gapk Huma?

14. XoTupanu 60UIKapaJurad 3HT KT KOJUIaHWIaIUTaH KUCMJIAPHU HOMUHHU
KEJITUPUHT Ba yiapra Tabpud OepuHT.

15. ManTukuii Ba ®usuk XoTupanap opacuaaru papKkHu KEITHPUHT.

16. a) Xotupa xapuracu HUMA?

b) 4-74 pacmaaru XxoTupa XapuTacu OWJIaH TU3UMHUHT XOTHPA KypPHIHILN
HHUMa?

c) 4-74 pacmza TacBUpJaHTaH XOUTapa XapuTacu Kalcu XOTupa K
OMITOHEHTH MaxcCyC IIPOTCECCOpP ra MOC KOUTAIITUPUIIAIN?

17. Kuputum /Mukapuin KypuiMacuau TacHu( Kuuiiaa GhoiigananyBdu OJTUTA
MaHTUKUH OYIMMIapHU HOMUHU KEJITUPUHT Ba TabpUQIIaHT.

18. Kucmiu Ba mapaimnen K/Y ypracunaru dapk Huma?

19. K/Y kypunmanapunu Oomkapuil yauyH K/YU KOHTposuieprHH ¥3 HUura oayBud
TU3UMJIapJaru Maxcyc nporceccop Ba K/Y xoHTposepnaapu opacuaaru
¢dapxuu TonuHr. Maxcyc nporceccop Ba K/Y koHTposiepiapu opacuaaru
uHTEpQEic yuyH Tanad 3THIaqurad KaMyuJa UKKM MaHOa HOMUHHU
KEJITHPUHT.

20. [IpouieccopHUHT amManuii xKapa€H BaKTH Ba y opKaiu (apku HUMA?

21. a) Oneparcuon tTuzumra(OT) Taspud 6epuHr.

b) OneparcruoH TH3UM HUMA UL Kujaau (Basudacu)?
¢) Ypuatuiran tusum mozeau (Embedded Systems Model) nuunnarn
OIepaTCUOH TU3UMHH IHarpaMMacUHU YH3HHT.
22. a) Kepuenra rabpud 6epuHr.
0) Kepuennu ukkura QyHKCHUACHHU TacBUpiad OEpuUHT.

23.  Oparuii OT napHUHT yyTa MOAEIWIAH OMpUTra TYIUAJUTAHUHN TaHJIAHT.
A. sxmut(monolithic), katmam(layered), €ku MucpokepHen.

b. mononutuk, naepen, Eku monolithic - modularized.
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C. layered, client/server, é&ku microkernel.
J1. monolitik-modularized, client/server, éku microkernel
C. IOkopuaaru KenTupuiraHaapHUHT OUpOPTACH XaM TYyIIMaiau.
24. a) Figures 9-40a, b, Bac dan OT mozenura Moc cXeMaHU KYpCaTHHT.
0) xap 6up Mojien acocuaa Kypuiarad peai BakT OT japuHu HOMUHU

KCITUPHUHT.
R R R R S e R R R e E
1 O H
L] 1]
H The Operator " ‘----_.:.--- Layer 5
) L)
S . ,
E User Program i ‘------E---- Layer 4
E Input/Output Management 4—----%—--- Layer 3
. - .
i o Proces , EERY FREES 2
E perator ess ‘- i- Layer
[} 1]
E Memory & Drum Management 4-----5---- ]_,a}r.c]— 1
E Processor Allocation and Multiprogramming Z ‘- - --é- - Layer 0
8 e eemececeeeeeeeeeeeemeeeeeeeesecemceeeoeememeesenmoned ]
Figure 9-40a: OS block diagram 1
®urype 9-40a: 1-650k cxema.
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Figure 9-40b; OS block diagram 2

Ourype 9-400: 2-6110k cxema.

..............................................................
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Fiqure 9-40c: OS block diagram 3
®durype 9-40c: 3-6;10k cxema.
25. a) xapaéH(process) Ba okuM(thread) ypracuaa kanmait dhapkiap MaBxyz?
0) xapaéH Ba Macana(Tack) ypracuaa Kanaai ¢apkiap MaBxya?
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26.

27.

28.

29.

30.
31.

32.

33.

34.

a) MacaJlaJJapHU sIpaTUIIAa KalCu cXemMa YMyMUI XOJia KEHD
KYJITaHWIaau?

0) cxemanu xap 6upuna Kymutanuinagurad OT ra Mucos KeITUpuHT.

a) acocuil aTaManiapar Kacu xonatmiap(TepMc) Macaa 0ya omaau?

0) xonat AuarpaMMacunu ¥3 nuura oiaran OT ra MUCOJ KENTUPHHT.

a) MpeeMIITUBE Ba HOHO-IIPEEeMITUBE KaABaJUIapu opacua Kanjaai dapkiap
MaBXy?

0) mpeeMTHBE Ba HOH-TIPEEMIITHUBE KaJABaIApUHU 3 nunra onaguran OT
Japra MUCOJ KEJITUPUHT.

a) peaJs BakT oneparcuoH tuzumura tTaspud oepunr (PTOC)?

0) pean BakT OT ra UKKUTa MUCOJ KEATUPHUHT.

[T/F] RTOS npeemnTuBe kaiBaJUIApUHU Y3 UUKUTa OJIMaNIH.

OTHUHT aJIOKa Ba MEXaHU3MJIAPMHU OOLIKAPUII OpACUIATH ACOCUI
Ba3u(acuHU aUTUHT Ba Tabpu@ OCpUHT.

a) Race conditions ra taspud 6epuHr.

6) Race conditions HU XaJ1 KWIKII y4yH KaHJal TEXHUKAIap MaBxKy/?
Ky#unarunapaan kavicunapu OT Ba Kypuimanap opacujiari ajiokara xaai
oepaau:

A. xabapiapHUHT HaBOAT/Aa TypUILIU

b. curnan

C. semaphore

J1. TOKOpHIaruIapHu XaMMacH TYFpH

3. TYFpH kaBo0 UYK

a) 'kapa€HIapHU KepHEJI MOJie Ja Ba ycep Mojie JAa OaKapuiIHIy ypTacuaa

KaHaal dapkiap MaBxy?

0) xap Mojie YUyH AacTypiiapra MUCOJIap KEJITUPUHT.

35. a)cermeHTarcusuiamira Tabpud OepHHT.
0) CerMeHT aJpeciapuHu TYIUIal Huma?
C) CerMeHTIap/laH KaHJail MabIyMOTJIApHU TOMUIINMU3 MyMKHH?
36. [T/®] Xortupanu crack cermentu 0y ®UDO napOatu.
37. a)caxudanam HUMa?
0) OT HuHr caxudanapuHu aIMaIITUPUII Ba XOTUPaIaH YUKAPULITHH
TAIIKWII 3Ta OJaJIUraH 4 Ta aJTOPUTMHU CaHAHT Ba Tabpu( OCPHUHT.
38.  a) BupTyaiu xotupara Tabpud OepHHTr.
0) HUMa y4yH BUPTYaJl XOTUpaAaH QoiiranaHamus?
39. a)numa yuyH OT napaa POSIX crangapTunu amaira ommpamMmus?
0) POSIX naru 4 ta API OT napuu canasr Ba Tabpud OepuHT.
¢) POSIX nu xynnab-kyBBarnaiauran pean Bakt OT napura yura Mucosn
KEJITUPUHT.
40. a) OT ra sHr kyn Tabcup Kuiaaurad ukkuta Tusumoctd OT napHu alTHHT.
0) xap Oup UMIyYJIC TabCUP KUIUII opacuaaru Gpapk Kangai?
41. a) BSP Huma?

6) BSP na »xoiinamran kanaai seMeHTIap MaBxya?
c) BSP naru pean Bakr OT napura uKKuTa MUCOJI KEJITUPUHT .
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VIL. TJIOCCAPUM

Tymynua

V36ex THoIAATH Hapxu

HNuram3 tnanaaru mapxm

accumulator

AMK amannapu
HATHKaCUHU Y3uaa cakiad
TypaJurad perucTp

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

a/d

AHaNora" pakamiaura
Y3rapTUPUIL

Analog to digital.

addressing mode

Anpecnaiii, mpoueccop
XOTUPACUAA KOWUJTAITYBHU
aHuKJam Ba udoaa 3TULL

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

ALU ApubMeTuK MaHTUKUN Arithmetic Logic Unit.
Kypuima. Acocui Performs basic mathematical
MaTEeMaTUK aMaJlJIapHU manipulations such as add,
Oakapaau. subtract, complement,
negate, AND, OR
ANSIC AMepHKa MAJLITUA American National

cTaHgapTiap HHCTUTYTH C
TWJIW CTaHJIapTH

Standards Institute standards
for C language.

assembly language

Maxcyc manHa TUTUHUHT
MHEMOHHUK KYypHUHUIIN

Mnemonic (abbreviation)
form of a specific machine
language

bit field bup xoiina xamiaanran 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 onunran C Any section of C code
JACTypJialll TUIIA KOJIH. enclosed by braces, { and }.
CunrakTuk xuxatuaan oup | A block is syntactically
OyipyKra TeHr equivalent to a single
instruction, but creates a
new variable scope.
CAN Bosch Ba Intel Tomonnman Controller Area Network,
UIU1a0 YMKUITaH 0yuo, developed by Bosch and
KYypuiManapHu Intel. It is an inter-module
Oomkapuaa bus that links controlled
KYJUIaHUJIAUTaH IIMHa devices
cast V3rapyBuriapuu Gup Also coerce. Convert a
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TypZlaH UKKUHYU Typra
YTUPHUII

variable from one type to
another.

checksum

Maxcyc UKKUITUK paKaMHH
kyumm. Onataa GuHap
MabJIYMOTJIAp Y3YHJIUTUHU
aHUKJIaIl/1a UITIATUIAU

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

Typnu komneroTEpIIapaa
WILJIaN OJIaIUTaH
KOMITHJISITOP

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 68HCOS.

debugger JlacTyp XaToiaukiapu A program which helps with
TONUJTaHAa yJIapHU system debugging where
Oaprapad >Tuniga Epaam program errors are found
Oepanu and repaired. Debuggers
support such features as
breakpoints, dumping,
memory modify
EEPROM DIIEKTp YUupuiIaauran Electrically erasable
KailTa nacTypiaHaauraH programmable read only
JOUMUN XOTHPA memory
embedded Atpodaarn  Ttuzum  €xu | Fixed within a surrounding

OynuM OunaH OMpJIAIIMILL
bynman Ttamkapu Maxcyc
KUX0371a Maxcyc BaszudaHu
Oaxkapuira My HKaJIaHUII

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

index register

Nupexcnm agpecnamaa
WIIUIATUIIAIUTaH PETUCT]

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

baxxapunu6 typran
YKapa€HHU TYXTATHUII YYYH
poLeccopra CypoB CUTHAIH
YKYHATHUIILI

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 TomoHumaH unuiad
YUKWITaH KHPYBYH MOJTYJI
IIMHACHU

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

machine language

Maxcyc nporeccopnap
TYIIYHAIUTaH UKKUJIUK
OyHpyKiIap Koau

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

XoTupaaaru XakuKuil aapec
OwtaH OupIialmrad BUPTyal
aJpec €KU XOTUpa

A virtual address or device
1s associated with an actual
address in memory. CPU
registers are often not
memory-mapped

port

Kupurtum/gaukapuniam
(bU3UK )XUXaTIaH OOFJIalll

A physical I/O connection

program counter

Keitnn Oaxkapmiuiim kepak
Ooynran OyipyK aJpecuHu
CaKJIOBUHM TPOIIECCOP
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
1s fetched

PROM Kaiita nacrypnanaguran Programmable read-only
JOMMUIA XOTHpA memory. ROM that can be
programmed
register ITponeccopuu TaBcudaoBun | A byte or word of storage
OaifT Eku cy3HU which exists within the CPU
KOMITAIITUPYBYN proper. Registers directly
interface to the ALU and
other microprocessor
functionality
ROM ®dakat Ykunaaurad xotupa | Read Only Memory.
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RS-232 Cranpapt keTMa-keT anoka | A standard serial
opTH communication port
SCI ACHHXpPOH KETMa-KET SCI is an asynchronous
uHTepdeiic 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 unaTepdeiicnap Serial Peripheral Interface
KeTMa KeT uHTepdericu bus. A board-level serial
peripheral bus. Followed on
by QSPI
shift Peructp kuiiMmatuau 6up Also rotate, with subtle
out yHrra €ku yarnra cypumn | differences between them.
Move the contents of a
register bitwise to the left or
right
simulator AmnmapaTt TabMUHOTH XaTTH | A program which recreates
XapakarJlapuHu KaiTta the same input and output
TakpopJiail onagurad nactyp | behaviour as a hardware
device
stack Bakrtunuanuk mabiaymotiap | A section of RAM which is
cakj1ad Typull yuyH used to store temporary data.
MYIDKaJUIaHTaH OIepaTHB A stack 1s a last-in-first-out
XOTHpa KUCMHU (LIFO) structure
static OrniepaTuB XOTHPAHUHT A variable that is stored in a
Maxcyc xoiuaa skounamran | reserved area of RAM
y3rapyBuu instead of in the stack. The
area reserved cannot be used
by other variables
timer Curnannu A peripheral that counts
XapakeTJIaHUIIINHU transitions in a signal,
XUCOOJIOBYH MYXHUT independently of program
execution
UART Vuusepcan acunxpoH kadyn | Universal asynchronous

kuin6 sxyHatyBun. Ketma
KETJIaH Napajuienra Ba

receiver/transmitter. A
serial-to-parallel and

134




aKCHHYa YyTUpaau

parallel-to-serial converter

volatile

Tycargan y3rapuinm

MYMKHUH 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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PELIEH3IUS

Ha yueDHO-MeTOIHYECKHIT KoMILTeKe, cocTaBaeHubiii Aon. D.PaxmMaToBbIM 110
Moayaio « KomnborepHbiii HHAEHHHPHHI 408 KYPCOB NOBLIEHHS
KBAJHQHKALHH H MEPENOATOTOBKH NEJATOrH4eCcKNX KAJAPOB BhICIIHX
obpasoBaTeabHBIX yapexienuii nanpasinennus «Komnuiorepabiii
HHAHHHPHATY

Vyebrno-meTonudecknii  xoMmmnexe no  Momyaw  «KoMnsioTepHbii
HHAHHHPHHID  COCTaBAEH A KypcOB  NOBLILNCHHA  KBanWHKaLHH H
MEPENOArOTOBKH  MENarOrHYecKHx  KaapoB  BBICIOMX  00pa3oBaTelbHBIX
vupexaeHui HanmpasneHus «KoMDIBIOTEpHBI MHAHHHPHHT H COJEDKHT B cebe
MporpaMMy KypcoB, PEKOMEHOBAHHBIE MEJArOrHYecKHe TEXHOJOIMH, TEKCThI
neKuMi, MaTepHANLl AN8 MPAKTHYECKHX 3aHATHH, Kelicwl, TnoccapHii M CIHCOK
pPeKOMEeHA0BAHHOMN THTEpaTyphl H HHTEpHET caliTos.

[lporpaMma MOIVAS COOTBETCTBYET COAEPMAHHIO THIOBOH NpOrpaMMsl
BKIOHaeT B ceDA BBeleHHe, LeNM H 3ala4H MOAYNH, TpeDOBaHHS K 3IHAHHAM,
YMEHHAM, HABBIKAM M KOMITETEHIIHAM clyLIaTenell, pekoMeHIalMK K [IPOBEISHHIO
3aHATHH, pa3s0HBKa 4acoB MO TeMaM, KpaTKoe cofepiKaHHe TeopeTHUECKHX H
NpaKkTHYeCKHX 3aHATHH, CNHCOK PEKOMEHIOBAHHONH IHTEpaTypbhl H WHTEpHET
caiitop. B TeopeTHUeCKHX MATepHANAX PAacCKPbIBAIOTCS TAKHE BOTIPOCKL, KaK el H
3818491 KOMTTBIOTEPHOTO HHIKHHHPHHTA, MPOEKTHPOBAHHE KOMIBIOTEPHBIX CHCTEM,
BCTPOEHHBIE  CHCTEMBI, CHCTEMBI PEanNbHOTO  BpeMeHH, poboTOTexHHKA,
AJIMTHBHLEIE TexHonoruW. TlpakTuyeckas 9acTk NMOCBAINEHA NTPOSKTHPOBAHHIO
KOMITBIOTEPHBIX CHCTEM HA OCHOBE BCTPOSHHBIX CHCTEM.

Pazpaboranublil aBropaMu y4eDHO-METOAHHECKHH KOMIUIEKC MO MOIYIIO
« KOMNBIOTEPHBIA  HHMKMHMPHHI) COOTBETCTBYET  COJAEPKAHWK) THUTMOBOH M
yqeﬁr{nﬁ nporpaMmebl, 9ackl pacnpejie/ieHsl COOTBETCTBEHHO HacaM, YKa3aHHEBIM B
yyeOHOM TIaHe.

[Mogsoas HTOr, MOMHO CKA3aTh, 4TO YueOHO-METOAMYECKHH KOMIUIEKC 10
Moy  «KOMNbrOTEPHBIH HHKHHHDHHTY MOMKET OBbITh pPEeKOMEHIOBAH K
HCIOJIB30BAHHIO Ha Kypcax TMOBBIIIEHHA KBATM(OMKAUMH W NEPenoiroToBKH
NMefarorHYecKHX KaipoB BBICIIMX 00pa30BaTeNbHBIX YUpekIeHHH HanpasleHus
«KoMnberOTepHBIl HHKHHHDHHD?, @ TaKkKe ero MOXHO peKOMEeHIOBATh K
nyDaMKaLMH.

H.o0. 3amecTurens aHpekTOpa MO HAY4YHOIH
pabore 0 uuRoBauHAM CoBMECTHOID
Benopyceko-Y3bekeKoro MemoTpac1esoro
HHCTHTYTA NPHKJIAIHBIX TEXHHYECKHX
KBATHpHKAURH, K.1LH,
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OJINH TABJIUM MYACCACAJIAPH IEJATOT KAJIPJIAPHHH
KAHTA TAMEPJIALL BA MAJIAKACUHH OIIUPHIL KYPCU YUYH
TAWEPJIAHTAH “KOMITIBIOTEP HHAXUHUPHUHT W
MOJYJIUHHAAT VKYB-YCJIAYBHI MAJKMYACHT A
TAKPH3

VkyB-yeiy6uii maxmya “KommpioTep WHKUHHpUHTH® Moaynu Oyiinua kaiita
Tagpnaul Ba Manaxa OMWMPHUI THHIJIOBYWIApH YuyH sparwirad. “Kommsiorep
HEDKHHHPHHTH  MOJYTHHUHT Makcald KOMIBIOTEp TH3HMIIAPH Ba TEXHOJIOTHANAPH
OYfimda onuil  TaLAMM  Myaccacallapd  IeJaror  KaJplapuHHHI  KacOuii
KOMIETEHTIHIMHI  OLIMPHIL, MOAYJTHMHT Basudanapu sca oMM TaBAUM
Myaccacanapi Menaror KajJpaapuaa KOMILIOTED HHKHHHPHHIM XaKWja Haszapuil sa
aMaiui Ounnvaapiy, KYHMKMa Ba MajlakalapHH TakoMWIUIallTHpulLgad ubopar ned
Genrunanran. [KailiTa Taliépmam Ba Mmanaka ONUIMPHII HYHAIMIIMHMHL ¥3Ura Xoc
XyCycHsT/Iapy Xamja non3apd MmacanaiapuaaH xenud 4HKKaH Xojga YKyB-ycnyOmid
MaxkMyajia THHITIOBYHIAPHHHT  ymIOy MOOYJN moupacuiuaru Ouaum, KYHHKMa,
Majnaka XaM/1a KOMIeTeHITHsIapura Kyiunaauran tanabnap acocuaa YKys-ycmyOuii
MaxkMycHla Oepunran MaTepdannap ymly Makcagra HyHanTupuinub, KOMIBOTED
TH3AMIIAPH  Bi  TeXHOJIOTHAJIApH, YPHATUIraH TH3HMIAPHHHT XO3HPrH KyHZOard
3aMOHABHIl YCyJlapuHi VpraHuill, YIapHA TabIMM JKapaéuura kyiulaw Gyiiuua
Ha3apuil Ba aMainii MabJIyYMOTIAD KeJITHPUIITaH.

S}K}"B-}’Cj}fﬂhﬁ MaxkMya Joupacujaa Oepuiaérrad MaB3yjlap TablidM COXacH
Oyiuya nemaror xagpnapHu Kalta Taii€praml Ba MaJaKaCHHM OLIMPHIN Ma3sMYHH,
ciaary pa ylapHuHr Tadéprapiadrura KyHuiaguraH ymMyMmuit manaka tanmabnapw,
YKyB pexculap sd J1acTYpiapy acocyja luaKIaHTHpuarad 0¥nub, Oy opkaiu onui
TaBJUM \yaccacuwjapy Menaror KaaplapHHHHI CoXara OHJl 3aMOHaBHMi TabjIHM Ba
HHHOBalMs  TEXHONOrUANApH, WIFOpP XOpWxkHH  Taxpubanapaan  camapaiu
dofiganaini, KnudepxasccH3NMK yCya Ba BOCHUTANIApMHHM aMaluérra KeHr TaTOHK
oTHII OMnan DofMK KOMOETeHIHAIapra ara Oy numaapy TabMHUHIaHa -,

Ymyman onranjga, “Komneorep HHXHHAPHHIH® Moayiu OViuuya spatuiraf
YKyB-ycnyomii mancmya Oapya Tanabnapra kaso0 Oepaau Ba yHH YKYB XkapaéHuja
K¥Iman pa Hon 9THL YYYH TaBCHA STHII MYMKHH.

Myxamman An-XopasMui HOMHIArd

TATY “Axtopor Texnoaorusiapu” kadeapacn M
mMyanpi. npodeccop i X.3alHHHAHHOB
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