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Maskyp YKyB-ycnyOuii maxkmya Onwii Ba ypTa MaxcyC TabiIUM Ba3WPJIMTAHUHT
2019 itun 2 nosOpnaru 1023-connu Oyiipyru OunaH TacAUKJIAHTaH YKYB pexa Ba JacTyp
acocuj1a Tan€piaHIu.

Ty3yBuu: TATY “MexaTpoHuka Ba poboToTexHuka” kadeapacu
MyaupH, T.¢.H., noi. A6aymuiaee M.M.

Takpuzum: TATY nouentn, T.¢.H. Hazapos X.H.

YKyB -ycnyouii MmaxkmyaToOIIIKEHT JaBiaT T€XHUKA YHHBEpPCUTETH KeHramumHUHT
2019 itun 24 cetsibpaaru 1-connu kapopu Ouian (oiganaHuIIra TaBCUsl KUJIMHTaH.
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|. UIIIYU JACTYP
Kupum

Tactyp Y36ekncron Pecry6mukacn ITpesunenturmar 2015 i 12 nronmarn
“Onuit  TabauM MyacCacaJlapUHUHT pax0ap Ba NeJaror KaapjapuHU KaiTa
Taii€piail Ba MajakaCUHU OIIMPUII THU3UMHUHHU SHAJA TAaKOMUJUIAIITUPHUII 4YOpa-
TanGupnapu TyFpucuaa’ ru I1d-4732-cormu 2017 jiun 7 pepanmaru “Y36exncTon
PecniyOnukacunu  stHaa pUBOXKJIAHTUPHUIN OYiinua XapakaTiap CTpaTerusicu
tyrpucuga’tu [1D-4947-connu, 2019 i¥wun 27 asryctmaru  “Onuil  TabiauMm
Myaccacanapy pax0ap Ba MeJaror KaJpJapUHUHT y3IyKCU3 MajJaKaCHHH OIIMPUII
TU3UMUHU Xopuid >tuin Tyrpucuna’tu [1P-5789-conmn dapmonnapu, myHHHTIEK
2017 vmn 20 anpenparu “Onuid TabIUM TU3UMHHU SHAJa PUBOKJIAHTHPHIN 4Opa-
tagOupnapn Tyrpucuaa’té [1K-2909-conmm Kapopuna Oenrunanrad ycTyBop
Bazudanap Ma3MyHHUJAH KeauO YUKKaH XoJyiga Ty3wiaran Oynub, y 3aMOHaBUM
Tanabnap acocuaa KalTa Taill€épiam Ba Majaka OIIMPUIN >Kapa€HIApUHUHT
Ma3MyHUHH TaKOMWUIAIITUPUII XaMJa OJIMM TabiuM Myaccacajlapd Mefaror
KaJpJApUHUHT KacOWil KOMIETEHTIUIMHU MYHTa3aM OIIUpUO OOpPUIIHU MaKcal
Kunagy. Jlactyp Ma3sMyHH OJMH TabJIMMHUHI HOPMAaTUMB-XYKYKHM acocliapu
BAKOHYHUYWJIMK HOpMaJIapH, WIFOP TabJIMM TEXHOJIOTHSUIAPU Ba MEAArOrMK Maxopar,
TABJIUM SKapaHiapuaa axOopOoT-KOMMYHHUKALMS TEXHOJOTHUSJIAPUHU  KyJUIAIlL,
aMaJIui XOPWKUN THUJI, TUSUMIIA TaxXJIMJI Ba Kapop KaOys KUJIUII acocliapH, Maxcyc
(annap Herusuaa WIMUN Ba aMalui TaJAKUKOTIAp, TEXHOJOTHK TapakKUET Ba
VKyB Kapa€HUHHM TallKWJI OSTUIIHUHT 3aMOHaBUU yciyOnapu Oyiinua CYHITH
IOTYKJap, TMEJAarorHUHr KacOuMi KOMIETEHTJIMTM Ba KpPEATUBIWIH, TJ00aj
NuTepHeTr TapMofu, MyJIbTUMEIHA TH3UMJIApU Ba MacodagaH YKUTHII
yCyJUIapUHU V3JIAIITUPUIN OYiinya sSHru OWiIuM, KYHUKMa Ba MallakaJlapuHu
HIaKJJTAHTUPUILHY Ha3apJa TyTaau.

Ymby nacrypaa poOoTiap, poOOTOTEXHHK Ba MEXaTpOH TH3WMIIAPHU
Oomkapuiira ouj 10J3ap0d Ba UCTUKOOJIM Macaianap, yJIapHH YKUTHINA
WIFOP KOMIBIOTEP TEXHOJIOTUsIapuJaH QoiiganaHunn Macanaiapu KypuO
YUKHWITaH.

MoayJaHMHI MaKcaau Ba Baszudaaapu
“MexaTpoH Ba pOOOTOTEXHUK TU3UMJIAPHHU OOIIKAPUII” MOIYJIUHUHT
MaKCa/Iu:

MexatpoH Ba pOOOTOTEXHHK THU3UMIIAPDHUHT J0J73ap0 MyaMMOJIapH,
OoIKapuIll Kapa€HUHUHT MOXHATH, MEXATPOH Ba POOOTOTEXHHMK TH3UMIIAPHU
OOKAPUIITHUHT acocuu Bazudanapu, MHUKpOIIpoLeccopiap Ba
MUKpPOKOHTPOJUIEPJIAP acoCHAa MEXaTpOH Ba POOOTOTEXHUK THU3UMIIAPHU
OomIKapyBYM KypuiMajap Ba ylapHH Joluxanam Oyiinda OuiuM, KYHHMKMa Ba
MaJIaKaJapUHHU IAKJUIAaHTUPHULLL.




“MexaTpoH Ba poOOTOTEeXHUK TU3MMJIAPHH OomIKapum”
MOAYJIMHUHT Basudaaapu:

MEXaTpPOH Ba POOOTOTEXHUK TU3UMIIAPHHUHT J1013ap0 MyaMMOJIapuHHU,

Oomkapuil  >kapaHMHUHT MOXMATHHM Ba  3aMOHaBUU  OOIIKapuII

KypWIMaJIapUHU;

e MEXaTpoH Ba  pOOOTOTEXHUK THU3UMIIADHU  OOKAPUIIHHUHI  acOCUH
Bazu(arapuHy;

® MHUKPOIPOLIECCOPIAP Ba MHUKPOKOHTPOJUIEPIAPHUHI CTPYKTYpPacCH, acOCHUU
IapaMeTpJIapu Ba YIAPHUHT XyCyCUATIAPUHU;

® MUKPOIIPOLIECCOPJIAp Ba MUKPOKOHTPOJUIEPIAPHU NACTYpJIall TUILIIAPUHY,

® MUKpOIIPOLIECCOPJIAp Ba MHKPOKOHTPOJUIEPJIAP AaCOCHAA MEXaTpoH Ba
POOOTOTEXHUK TH3UMIIAPHH OOIIKAPHII KypUIMATApUHU JOUHUXaIalllHH;

e QONIKapHUIl aJrOPUTMIAPUHU TY3UII Ba YJIAPHUHI NAaCTYpUl TaAbMUHOTHHU
ApaTuil Oyiinya OMIMM, KYHUKMa Ba MajaKalapUHU MAKUIAHTUPULI.

MoayJ 0yiin4a THHIJIOBYMJIAPHUHT OMJIIUMH, KYHUKMACH, MAJIAKACH Ba
KOMIIeTEHUUSUIAPUIra KyHMJIaJUraH Tagaadaap
“MexatpoH Ba pPOOOTOTEXHUK THU3UMIIAPDHW  OOWIKApUIIT™  MOMYJIHHH
Y3IalTUpULI Kapa€Hua amaira OlMpUIaural Macajaiap JI10Mpacuia’
Tunraosun:
® MeXaTpPOHHUKA Ba pOOOTOTEXHUKAHUHT J0I3ap0 MyaMMOJIapUHH;
e OQouIKApHUIll >KapaéHUHUHT MOXMITH, 3aMOHABUM OOIIKApUII THU3UMJIAPUHU
JOMMXaNAITHUHT acOCUi Ba3u(aIapuHy;
® MUKpOIPOIIECCOpJIap Ba MUKPOKOHTPOJUIEPIAPHUHT CTPYKTYPACUHU;
e (QomKapuill KypruiMaJlapHH JIOWUXaalira TH3UMITN EHIAINITHY;
e OOUIKApUIIl TUBUMUHHUHT aCOCUN KYpcaTKU4iapyu Ba OOILIKApUI YCYJUIApUHU
TaxJ I KAJTUIITHY;
® MHKPOIPOLIECCOPJIAp Ba MUKPOKOHTPOJUIEpIApPHH JAACTYpJialll aCOCIapUHU;
® MUKpOIpOILIECCOpJiap Ba MHUKPOKOHTPOJUIEpJIApHU TaHJAll Ba TaxJIWII
KWIHILIHHY,
e (QomKapuIll KyprIMAJIAPUHUHT dJeMEHTIap 0a3aCUHU MAKIUIAHTHPUIITHY;
OOoMIKApUIIl KypUJIMaJapUHUHT CXeMaJlapUHU TY3HUIIHH
OOIIKApHUIIl aITOPUTMIIAPUHU TY3UII Ba YIAPHUHT JACTYpUN TabMUHOTHHHU
SApaTHUILl ACOCHAPUHU OUIUMIU KEPAK.
Tunraoun:

pakaMJii OOIIKAPHUIN KypHJIMaJapUHU KOHCTPYKITUSLIIAILL;

® paxKamIM OOIIKApUIl KypujaMa Ba TUZUMJIApUHU JIOMMXAJIalll;

e sJeMeHTIap 6a3aCHHM ONTHMAJl TaHJIall;

® MUKPOIIPOIIECCOPJIM Ba MHUKPOKOHTPOJUICPIN OOMKAPHUII THU3UMIIAPUHH
JIoMuXxajal;

e yJApHUHT JacTpJiall TUIapy OyHpyKIap TU3UMUHM KYIUIAIll,

e QOIIKAPHII AJITOPUTMIIAPHUHM TY3HII Ba yJIapHU JacTypJiall;
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® 3aMOHABUM THU3UMJAPHU TAIKWUIAIITUPUILL KYHUKMAAApuza 32a Oyauuiu
J103UM.

Tunraoun:

® KOHCTPYKUMSJIAII YCYJUIApUHU KYJIIall;

® TYpJu XWIJAru KypuiMalapHU KOHCTPYKIUSACH Ba TU3UMJIapura Oyiaran

TanabIapHU aHUKJIAIIL;

OOIIKapyB TU3MMJIAPUHU JIOHUXaJAIIL;

pakamiIu OOILIKapUI TU3UMIIAPUHU TaXJIUJI Ba CHHTE3 KUJIHIII,

MHUKPOIPOLIECCOP Ba MUKPOKOHTpOJUIEpIapan ¢oiinananumi;

MEXaTpPOH Ba pOOOTOTEXHUK THU3UMIIAPHU OOMIKapulIaa yiapaaH

boiimananum mManakanapuza >ra OYIHIIN 3apyp.

Tunraoun:

bomkapys KyprIMaJapyuHH JIOHMXAJIAIra TH3UMIIM E€HIAINII;

MUKPOITPOLIECCOPIIap Ba MUKPOKOHTPOJUIEPIAPHH TAXJIUII KWJINLL;

OOLIKApUII KypHUJIMaJapUHWIONUX Al )Kapa€HUHU pexanallTHpHULL,

pakamiid OOIIKApHUINl KypHJIMalapy TApKUOWHY TaHJIAIT Ba TaXJIUJI KUJIHIIL,

“MexatpoH Ba pOOOTOTEXHHMK THU3UMJIAPHU OOMIKapuil”™  HYHAIHIIN

(aHIapUHM YKUTHILTAa THHOBAI[MOH TEXHOJOTHSUIAPHU KOPUHM ITHILI,

e “MexaTpoH Ba pOOOTOTEXHUK THU3UMIIAp~ WYHaIuIM Oyiinya OOIIKapHuIl
KypuJIMalapy Ba TU3UMIIAPUHU SIPATULI KOMRemeHyuaiapua 3ra OYInim
JIO3UM.

MoayTHHHT YKYB pe:xagard 0omka paniap OniaH O0OFIUKINTH Ba
Y3BUHJIUTU
“MexaTpoH Ba POOOTOTEXHHMK THU3MMIIAPHU OOMIKAPHII™ MOIYJIH YKYB
pexanaru Kyiugaru Qannap Owunan Oornuk: “PoGoTiap Ba poOOTOTEXHHUK
tu3umiiap” Ba “‘MexarpoH Ba POOOTOTEXHUK THU3UMIIAPHUHI HH(POPMALUOH
KypuiManapu .

Moay/IHMHT 0JIMHA TABJIUMAATH YPHHU
MoymHu Y3MamTHPUII OPKaIl THHTJIOBYMIIAD MEXAaTPOH Ba POOOTOTEXHUK
TU3UMJIAPHU JIOMHMXaNall, yIapHu JacTypJlalllHU YpraHWII, aMmaliaa KyJuiaml Ba
Oaxosnaiira 104p KacOuil KOMIETEHTIMKKA 3ra Oyiaaunap




MonayJ 0yiin4a coaTyiap TAKCUMOTH
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1. | ®aHHUHT  TapuXd,  PUBOXKJIAHUIIM,  J10J13ap0
MyaMMOoJIapu. 3aMOHAaBUI MUKPOIIPOIIECCOpIIap 2 2

2. | bup KpuCTAIIM MHKPOIMPOIECCOPIAPHUA  AAacTypJialll 5 9

TUIH

3. | Mexarponuka - ¢aH Ba TEXHUKACUHHHT SAHTH | o 9
17875 M0Z0000200200)

4. |bup KpHUCTAJUZIM MHKpPOIIpOLIECCOpiap TY3YJUIIM Ba 5 2
MIUTAI TPUHIUIU

5. | MukponponeccopiaapHu JacTypiamll TAJIM KOMaHAaiap
TU3UMU 2 2

6. | MexatpoH  Ba  pOOOTOTEXHUK  THU3IUMIIAPHU
OOIIKApUIN KypHIMaJIAPUHU JIOMHX ATl 6 2 4
Kamu: 16 6 6 4

HA3APUI MAIIFYJOTJAP MABMYHH
1-maB3y: @aHHUHT TAPUXH, PUBOKIAHUIIN, 10,13ap0 MyaMMoJIapu.
3amMoHaBHil MHKPOIIPOLIECCOPIAP.

@aHHUHT TapuXM Ba PUBOXKIAHUILM XaMmJla HWUUIATAIUII COXaJIapHu.
3aMOHaABHII  MUKpOIMpOIECCOpIap Xakuna acocuiét mabaymotiap. Intel
KOMITAaHMSICHHUHT MHKpoIporieccopiapu. Intel xoMmaHHsSCUHHHT 3aMOHaBHI
IIPOLIECCOPIIAPH.
2-maB3y: MuKkponpoueccopJIapHu JacTypJall THIH KOMaHIAJIap TH3UMHU

bup kpucrammm Mukpomporieccopiap Ba ylIapHU JacTypliaml acociapu. bup
kpuctaiutm  KPS80BM80A  MHKpOMPOIIECCOPUHUHT  KOMaHAAlap CHUCTEMACH.
AcceMOnep pmacTypiam TWIM KOMaHAalap TH3WMU. AccemOnepia Ty3wiraH
JTACTypHHU MallliHa THJIMTA YTKA3HUIIL.




3-maB3y: MexaTpoHHKa - (paH Ba TEXHUKACMHUHT SIHTU HYHAJMIIUIHP.

MexatpoHuka TyuryHyacH. MexarpoHuka — (aH Ba TEXHUKAHUHT SIHTH
coxacH. 3aMOHaBMM MeXaTpOH MOJAYJUIApHUHT cuHIaHumu. MexaTpoH Ba
POOOTOTEXHUK TU3UMIIAPUHU OOLIKAPHILL.

AMAJIMA MAIIFYJOT MABMYHHU
1-amanmii MamFya0T: BUp KpucTaLIM MEKPONpoIeccop/iap Ty3y JIMIIN Ba
HILJIAIT PUHIUIA
bup xpucramm MuKponpoueccopiapHu W4kud cTpykrypacd, K580BMSOA
MUKPOIIPOLIECCOPH  Ba JMYJSITOPHUHHM TY3WIMIIMHUA YpraHuil. OMYJATOP
épramua MUKPOIIPOLECCOPHU TAAKUK ITHUIL.
2-aMaJunii MamFyJa0T: MUKponpoueccopjaapHu JacTypJaan THIH
KOMaHJaJ1ap TH3UMM.
Jactypnam TWIM KOMaHJanapu OwiaH TaHumumi.bepwiran aiaraputM Ba
JACTypJiap acoCUa SHI'M ajIrapyuTM Ba JACTYPHU TY3UIL.
3-amasiuii MamFyja0T: MexaTpoH Ba po0OTOTEXHUK TU3UMJIAPHU
OoIKApHUII KYPUIMAJIAPUHH JIOHHMXAJIALI

Mukponpoueccopiii  OOIIKapHIl THU3UMIAPUHUHT TYpJd KypUIMalapuHU
JoWMxananml acocjaapd OWIaH TaHUIIMII Ba MHUKPOIPOLECCOPIN  OOLIKAPHII
TU3UMJIAPUHUHT TYpJU KypUIMaJapUHU JOMUXATAIITHPHILLL.

KYUMA MAIIFYJIOTJAP MABMYHHU
Mag3y: MexaTpoH Ba po0OTOTEXHUK TU3UMJIAPHU OOIIKAPHIII
KYPUJIMAJAPUHH JIOMHUXAJIALIL.

Kyuma MaIFyJIoTAa TUHIJIOBYUIIAPHU Typun MOJINTEXHUKA
YHUBEPCUTETUTAa OO OOpUIN KYy37a TyTWIraH. TUHTIIOBUMIAp MaB3y Oyiinya
MEXaTpOH Ba pPOOOTOTEXHUK THU3UMJIAPHHU  OOIIKApUII  KypUIMaJIapUHH
novnxanam Oyitndya (Qukp anMamaguiap.

TabJUMHM TAIIKHI ITHII IIAKJIAPH
Taba¥MHU TALIKWJI OTULL LIAKIJIAPU aHUK YKYB MaTepUaad Ma3MyHHU yCTUA
UnulaéTraiga YKUTYBUMHM — TUHTJIOBUWIIAp OWJIaH  y3apo  XapakaTUHU
TapTUOJAIITUPUILIHHI, HYIIra KYHUIIHY, TU3UMTa KEITUPUIITHU Ha3apaa TyTaau.

Moaynau  ykATHIO — Kapa€HuIa KyWHJard TAbJIUMHHHI — TAlIKWAJ — 3THII
makJapuaas GoiaaaaHuIagu:
- Mabpy3a;
- aMaJIM1 MaILIFyJIoT;
S"KyB WIIMHU TAIIKWI 3TUII YCYJIUTa Kypa:
- ’KaMOaBHI;
- TypyXJi¥ (KMYUK TypyXjaapza, KypTaukaa);
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- IKKa TapTuoaa.

KamoaBuii uniam — byHia YKUTYBUM TypyXJIapHUHT OWIUII (paosIdsATUra
pax0apiuk Kuiaub, YKyB MaKcaJaura SpUIIUIT YIyH Y3U OenTHiIaiurad TuaaKkTHK
Ba TapOusBuil Basudanapra HPUIIMII YYYyH XUIMA-XWJI  METOANapJaH
doitmananagu.

I'ypyxaapaa umiam — Oy YKyB TONIIUPUFUHU XaMKOPJHKAA OaskapHIll
YUYH TalIKWJI 3TWITaH, YKYyB *apa€HUIa KHYUK rypyxiapjaa unuiamaa (2 tagad —
8 Taraua wumTHpok4H) ¢Gaosl posib YHHAWIUTAH UINTHPOKYMIIApra KapaTuiraH
TABIUMHM TAIIKWI JTHII MIAKIAAAP. YKUTHII METOJMTa Kypa T'YPYXHHM KHUHK
rypyxJjapra, Xy(raukiapra Ba TypyxJjiapopa MIaKira OYIuIl MyMKUH. bup
mypoazu 2ypyxau uui YKyB TypyXJapH y4yH OUp TypJard TONIIUPHUK OakapUIIHU
Hazapnaa Tytaau. labakanrawean 2ypyxau uwi Typyxjapja TypJid TONIUUPUKIAPHU
Oa)kapHILHU Ha3ap/a TyTaaHu.

Sxka TapTHOIATH WAKJIAA - Xap OUp TabJIUM OJyBUMTa aJIOXHUIa- AJIOXH]IA
MyCTaKuiI Bazudanap oepuniaau, BazuanuHr OaxapuInIg Ha30paT KWIMHAIH.

1. MOIYJIHU VKUTHIIIA ®ONIATAHUIAINTAH UHTPED®AOJ
TABJIMIM METO/UIAPH

3amoHaBuil (aH, TEXHUKA Ba TEXHOJOTUSJIAPHU PUBOXJIAHTUPHUII acOCUIA
KaJapiap TaW€piallHUHT TAKOMWJIIAITaH TH3UMHHHU SIPATUI MaMJIAKaTHH
TapakKUi ATTUPUITHUHT YHT MyXUM IIapTu xucobnaHaau. FOpTummusga TeXHUK
TabIUM/JIa VKUTUII TEXHOJOTUSJIApU FOKCAK NEJaroruk  Tamouuiiapra
acocnanrangup. LIIyHUHT y4yH XaMm TabiuM *apa€HuJa KYJUIAaHWIUIIN JIO3UM
OynraH mMenaroruk TEXHOJOTHUSUIADHU THUHIJIOBYMHUHT Y3UTa XOC IIIaXCHM
XyCYyCHUSITIApUHM XUcOOra ofraH XoJja, MyCTakwi, ¢aosl OWIMM OJIUII
(GaoNUATHHUA TaIIKWI DSTHUIITAa KapaTUIl acOCUM KuXarjapAaH XUCOOJIaHa/IH.
[Ilynnan kenub YMKKaH XOJga, MOAYI (DaHIApHHUHT Y KYB-YCIyOuit
MaXMyaJlapuHU  SIpaTUIA 3apypuid  KOMIIOHEHT XUCOOJAHTaH TabJIUM
TEXHOJIOTUSIIAaPUHU JIOWUXAJAITUPUIIAA Ba YHUHT yHUBEpCal KYPUHUILIUHU
SpaTUIIA ACOCUM YBTUOOP Kyluaaruiapra Kaparuiaiu:

s TapMok Mapkasujga Taxcui OJIAETraH THHIVIOBYMJIAPHUHI MYKaaaam
aManuii Taxpuba Ba KYHMKMajlapra sra SKaHJIUTMHM HWHOOArra onud, yjaapHU
unuiad  YMKapuinra  sHaja  MYHAJATHPWIN,  MOCHAIITHPUILN  MaKcaauaa
MyTaxacCUCIUK (aHlapujaH YyKyppoK OwiumiIapHH Oepuill, 3aMOHaBH
OoIIKapyB Kajpiiapura Xoc Oyyran Majiaka KYHUKMaJapuHU MaKJJTAaHTUPUIIL;

¢ THHIIOBYMJIAPHU WIMHH-TAAKUKOT (aoiusaTura Tai€pnain, cabaOwid
OOFNMMKIMKIA WIMHUN XyJlocajiap scalra Yprartuii, Xap KaHiailh Macarara
TaHKUIUM, TaxXJIWIMKA Ba WOKOAWM EHJAIMII Ba MYIIOXAJa OPUTHUIL CHUpJApU
OusiaH KypOJUIAaHTUPHUIL, Y3 MyTaXxaCCUCIUKIApU OYinya MKTUMOUN-UKTUCOIUN
MIPOTHO3JIAPHM amMaJira ONIUpPHII OujiaH OOFIUK OYITaH 3aMOHABHI OMIMMIIApHU
€TKA3UIIL;

¢ menaroruk (aomusTra yHanTUpHIN OWIaH OOFIMK OYITraH TabIMMHUHT
YCTYBOP YCYJ1 Ba BOCUTAJIapUHU YpraTuljiad noopar.
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TunrnoBumnapra Oepuna€TraH 3aMOHABUN Hazapuil OWIUMIIAp, YTapHUHT
amMaluii OPTTHPraH KYHUKMaJapUHU sSHaJAa OOWUTHUINTa XU3MaT KWIHILIN JIO3UM.
TUHIIOBYMJIADHUHT UL YPUHIAPUHU CaKJIaraH XO0JIJa TaAbJIUM OJMUIILIAPH Ba MIII
KOWITapuaa yaapHU coXa MyTaxacCUcaapy dKaHIUTHHHU 3THOOPra 010, ynapHu
acocaH OoIKapyB OuiaH OOFIUK, STHHU KAMOAHU SITOHA MAKCaJl capy eTakJall,
TE3KOp KapopiapHu KaOyn KWiIHil OuinaH OOFJIMK MaKMyaBUW OmimMIiap OwusiaH
KypOJIIIAaHTUPUII JIO3UM OYnaau.

Oxopuna aiitunran >xkapa€HiIapHd MaHTUKUAA KEeTMa-KEeTIMKIA TaKIUuM
ATUII Y4yH MOAyJI (aHJapHUHT VKYyB-yCIyOWil Ma)KMyajdapuHU sSpaTUIIa
3apypuii  KOMIOHEHT OYJIMHUIL, TabAuM TEXHOJIOTHSICHHUHI  Kyluaaru
KOHILIENITya)l €EHAAITYBIIAPATA YCTYBOPIUK KapaTHUIaaN:

IIlaxcra HyHAJUTHPWJITraH TabJuM. by TabnuMm y3 MoxusTUra Kypa
TaBJIMM KApAEHUHUHT Oapya UIITUPOKYMIAPUHH TYJIAKOHIN PUBOKIAHUIIMHU
Ky31a Tyraad. by aca, TabiMMHM JoHKXanalITUpUIaETrana, andarra, MabiiyM
OMp TabJIUM OJYBUYMHUHT IIAXCHUHH AMAC, aBBAJIO, KEATYCHUIAru pax0ap KaJpiuK
daonmuaTn OwiaH OOFIWMK OViAraH MakcaajgapuiaH Kenud YWKKaH Xojaa
EHJAIINIIHN Ha3apaa TyTaau.

Tuzumam  éngamyB. TabJiuM  TEXHOJOTHUACHM  TU3UMHHUHT  Oapua
OenTwiIapuHu Y3uaa My)kaccaM STMOFU JIO3UM: >Kapa€HHUHT MaHTHUKHIIUTH,
YHUHT Oapua OYFUHIapUHU Y3ap0 OOFIIUKJIUTY Ba SXJIUTIUTUHH.

Cyx0arimm énpamyB. by €HmamyB yKyB XapaéHW HIUITUPOKYMIIAPUHHUHT
MICUXOJIOTUK OWpIUTYM Ba y3apo MyHoOcaOaTjapuHHM SpaTULl 3apypUSTHHU
Ownaupaad. YHUHT HaTH)KAacHUJla IIAXCHUHT Y3-Y3MHU (aoJIalITHPUIIN KaOu
KON (paosusAT! Kydasiau.

XaMKOPJIHMKAATH TABJIMMHHU TAIIKKWI 3TUII. TabiuM OepyBUr Ba TabInM
ONMYBYM YypTacuaa IEMOKPATUK, TEHIIHK, XaMKOPJIHK KaOu ¥y3apo CyObEeKTHB
MyHoca0ariapra, GaoiuaT Makcaaud Ba Ma3MyHUHHU OMprajiukaa MaKkUIaHTUPUIT
Ba DPUINWITAH HaTIKaJapHU Oaxosamra >bTHOOPHU KapaTHIl 3apypiIuTrHHU
OMIITHpaIH.

Myammoin TabJauM. TabiuM Ma3MyHHHM MYaMMOJM Tap3/la TaKIuM
KWINII acOCHJIa TabJIUM OJYBUWJIADHUHT ¥y3apo (PaoJUSITHHU TAIIKWAJ DTHII
ycymiapuian oupuaup. by xkapaéH wiMuil OUMMIIapHU XAKKOHHMM Kapama-
KApIITWINTY Ba YHU XaJl ATUI YCY/UTAPUHUA aHUKJIAI, TUAIEKTHK Ta()akKypHHU Ba
yaapHU amMainuil  daonuATaa  WKOAWKM  KYJUIAITHU MIAKJUIAHTUPUIITHHA
TabMUHJIANIU.

TabauMHu (VKUTHIIHM) TAIIKWI 3THII MIAKJIAPHU. JHAJIOT, MOJWJIOT,
MYJIOKOT, XaMKOPJIMK Ba y3ap0 YKWTHILNIra aCOJIAHTAaH OMMAaBHM, KaMOABUU Ba
rypyxJapaa yKATHIIL

BomkapumHMHI  ycyJ Ba BOCHTAJAPU. YKYB  MAIIFyJIOTUHUHT
OOCKUWIapu, OENTMJIaHTaH MakcaAra SpUIIMINAA TEJaror Ba TUHIVIOBYUMHUHT
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daonmuaTu HadakaT aymIuTOpUs HIIWHHA, OaKM MYCTAKWJI Ba ayIUTOPHUSIAH
Tamkapy Oaxapwira TypyX HUIUIAPUHUHT Ha30paTUHU Oenrmiad OepyBun YKyB
MAaIIFyJIOTAAPUHH TAIIKUIT STHUIIL.

MoHuTOpHMHI Ba 6axosall. YKyB MaIIFyJa0TH xkapaé¢uuia (YKyB Bazuda Ba
TOMIIMPUKIAPHU Oa’kapraHu yayH O0axoiall, TabJIUM OJTYBUYMHHUHT Xap Oup YKyB
MaIIFyI0THAaru YKyB GaonusTHHH Oaxonami) Ba OyTyH ceMecTp JaBOMHJA
TabJIUM HaTHKAJIAPUHU PEKau Tap3/aa Ky3aTuO OOpUIIHY §3 UUHra OJIaju.

MyaMMOHH KaMoaJM TaP31a XaJ ITHIIHUHT YCY/LUIapH Ba BOCUTAJIAPH

My3o0kapaJap
My3okapanap— aHUK TAIIKWJI dTUITaH UKKH TOMOH (DUKPIApUHUHT
aJIMAIINHYBH.

My3okapajlapHu YTKA3UII )KAPACHUHUHT TY3HJIMIIH

PaucHuHrKupun cy3u, Kypunaérrad macaia OuiaH ayAUTOPUSHU TaHUIITUPUILL,
PErJIaMEeHTHU TacIUKJIall, HIITHPOKYMIADHN TAHUIITHPUIL

Macana 6yiinyadukprapau
AHUKIa0 OJHII YIYH 0BO3ra KyHHII
. L L J/

1-TomoHn nuaepura cy3 6epuii ] t 2-TOMOH JIHJIepHTa Cy3 Oepwuii

’ v v

1-ToMOH TUAECPUHUHT MacajaHu 2-TOMOH JIUJIEPUHUHT Macajara
Ma’I)Ky.]'IJ'Ia6 CSJISFa YUKW KapIu cS’/gra YUKUIIHA

"

-

N A =
V ékn Oy GUKpHH MabKyJUIAIIHU XOXJIOBUMJIApra HaBOaTMa-HaBOaT Cy3 J

bepuw
N } }

e ™
1-¥OMOH 2-T0vMOH
JTUAEPUTOMOHUJAH AAIAILIAP JTUAEPUTOMOHUIAHAATAILIAP
HMDKaMIIAII HIDKaMIIaIl
A\ J
e v N\
Macanaro3acuaanxkaMoaQUKPHHHAHUKIANTYYyH OUUK EKUETHK
[IAKJIJIa0BO3Ta KYHHIII

. L J/

OBo03 OepulIra sSIKyH sicai

HaTI/I)I(aHapI/IHI/I 9BbJIOH KHUJIUIIT
N L J/

v

[ OBo3 OepuIl HaTHXKACH acocua Kapop KaOys KM ]
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KAKJIHN XYIKYM

AKJHI XyxkyM (OpelHCTOPMHHI — MHSJIap OYpPOHH) — amanuil Exu
WIMHI MyaMMOJIApHU XaJ 3TULI (GUKPIAPHU KaMOaI TeHepalus KAIuIl YCyiH.

Axnuii Xy)kKyM BakTHa HIITHPOKIMIIAP MypakKkad MyaMMOHH OUpTraiukaa
XaJl JTUIITa WHTWIMIIAAW: YITapHU Xal JTUm Oyhnda Y3 (uKpiIapuHu
omnnupanu (reHeparus Kwiaaw) Ba Oy (Qukpiap TaHKUI KWIMHMACIAH yiap
opacujaH HT MyBO(DHKH, camapaaucy, MakOy/Id Ba 11y Kabu (ukpmap TaHmzad
onMHUO, MyXoKama KWIMHAIW, PUBOXKIAHTHPWIATW Ba ymly GukpiIapHU
acocCIall Ba paJi dTHUII UMKOHUATIAPU O0axoTaHau.

AKinii  Xy>)KyMHUHT acocuil Bazudacu — YKuO-Ypranum GaolusTUHUA
daommamTUpUIl, MyaMMOHM ~ MYCTakwi  TYIIYHUII — Ba  XaJl  JTHINra
MOTHUBJAIITUPUIIHN PUBOKIIAHTUPHUIL, MYJIOKOT MAJAHUITH, KOMMYHHKATUB
KYHUKMaJIApHU IMAKIUIAHTUPHUIL, (PUKpIIAll WHEPIUSACUIAH KYTUJIUII Ba HMXKOIUMN
MacaJlaHu XaJI dTUIAA (PUKPIIAIIHUHT OAJIUM OOPHUIIIMHU €HTHUII.

o TYFpuaaH-TYFpH KaMoaJId aKJUH XY:KYyM — WUJIOXKH Oopuya KYNpoK
(Gukprap WHFWIMIIMHA TabMHUHJIAWIU. ByTyH YKyB rypyxu (20 KUIIMIaH OPTUK
OynMaraH) OMTTa MyaMMOHH XaJ 3Ta]IH.

e OMMaBHil aKJIWil Xy:)KyM — MHKPO TypyxJapra OYJuMHraH Ba KaTTa
aynuTopusana  (UKpiap TEHEpalMsICH CaMapaJoOpiIUTMHA KECKHH OIIUPHUII
UMKOHUHH Oepajy.

e Xap Oup rypyx uuuja yMyMuid MyaMMOHUHT OUp KUXATH Xaj dTUIIA]IH.

MeToaAHUHT MaB3yra KyJJIAHUJIWIIN:
AKJIMH Xy’KYM YYYH THHIVIOBYMJIAPra Oepu/Iagurad caBojuiap:

1. Mexarpon Ba pOOOTOTEXHUK THU3UMIIAPUHUHT TYpJIapu Ba YJIAPHUHT
Bazu(anapu.
2. MexaTpoH Ba poOOTOTEXHUK THU3UMJIApPHU OOUIKApUII KypUIMaJapUHUHT

YMYMHUU CTPYKTYPACH.

3. MuUKpONpOLECCOPIAPHUHT aCOCUN KUCMJIApM Ba YJIAPHUHT UIUIAII
MPUHLIUILIAPH.

4. Mukpompoueccopin THU3UMIIAPDHUHT TIPOIECCOp, XOTHUpa, HHTEpeiic,
TaliMep Ba OOIIKa KypuiMaiapH.

5. Pakamim Oomikapuil CHUrHajulapd acocHJa MEXaTpoOH Ba POOOTOTEXHUK
TU3UMJIAp IOPUTMATAPUHU XapakaTra KeJITUPYBUYU JIIEKYTp CHUTHAUIAPUHU YIIall
cxemMasapu.
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“Eanurny” MmeToau

“Ennmurud” METOAM - MYypakkal, KYNTapMOKJIM, MYMKHUH Kajap, MyamMMoO
XapaKkTepuaru MaB3yJapHU ypraHullra KapaTuiras.

MeTonMHUHT MOXHMATH IIyHJAaH uWOOopaTku, OyHJa MaB3YHUHT TYpPJIH
TapMoOKJapu Oyitmya Oup Hyna axOopoT Oepwinanud. AWHU MaWTAA, YJIAPHUHT Xap
Oupu amoxuja HyKTajapJaH Myxokama JTwiaad. MacanaH, mwkoOuil Ba canowmii
TOMOHJapu, ad3ammnk, ¢Qaswinar Ba KaMYWIMKIapH, ¢oiga Ba 3apapiapu
OenruiaHagy.

by uHTepdaon meronu TaHKWOWHN, TaXJIMIUH, aHUK MaHTUKUU(PUKpIAIHA
MyBapGakUATIN PUBOXKIAHTUPHINTA XaMJa y3 FOsUlapu, (QUKpIapuHH €3Ma Ba
OF3aKH IIaKJIa uXuyaM OaéH ATHUII, XMMOS KWJIUILTAa UMKOHUST SIpaTaju.

“Ennurud” METOOUM YMYyMHUN MaB3yHUHI alpuM TapMOKJIApUHU MyXOKama
KWIYBYM KWYUK TYPYyXJApHUHT, Xap OWp KaTHaITyBUMHHUHT, TYPYXHUHT (Hao
UIUTAIINTa KapaTUiTaH.

“Ennufuy” METOAUM YMYMHUN MaB3yHHM YPraHUIIHUHT Typiu OocKuujapa
KYJUIAaHUIIU MYMKHH.

-0ommaa: ¥3 OuarMIIapuHu SpKUH (HaoalTHPHUILI,

-MaB3YHU YpraHuil KapaéHuWAa: YHUHI acOC/IapuHU 4yKyp (axmiaml Ba
aHTIa0 CTHII;

-IKYHJIaII00 CKUYM/Aa  OJIMHT aHOMITMMIIAPHUTAPTHOTaCOJIUL.
“Eanuru4” MeTOAUHUHT a(3aJIUru:
KHYUK TypyXJapja HIal MaXopaTy OlIa/lu;
MyamMMOJIap, Ba3uATIApHU TYypiAud HYKTald Ha3zapJaH MyXxoKama KWJIMII
MaxopaTu IIaKUIaHa u;
MypOCaJId KapopJapHH TOoMa OJIUIIN;
y3ranap GUKpUHHA XypMaT KHUJIUIIL;
XYyIIMYOMaJlaJuK;
UIITa WOKOAUN EHIAIIHIII;
daouk;
MyaMMOra JUKKAaTHHH jKamilail OJIMII Maxopatiapy aKJJIaHaIu.
“Eanuru4” MeTOAUHUHT KAMYHJINTH:
TabJIMM OJYBUMJIAP/AA FOKOPU MOTHBALIMS Tajad 3TUIIAIH;
KYI BakT Tajnad 3TUITUIIN;
[IABKYH CUPOH OYJIWIIN;
Oaxonail KUWMMHYWIMK TYFAUPULIN.
Mag3yra Tag0uFu: KU4MK rypyxJapHu MIaKUVIaHTUPUII Ba Bazudanap Oepuii:
1- rypyxra Ba3uda: Muxpomnporieccop 3MyJIsaTOPU TaCTyPUHUHT KAMUMUIIMKIIAPU Ba
ad3aITUKIapu
2- rypyxra Bazuda: AccemOep gacTypJiail TUIMHUHT KOMaHaaaap TH3UMHU
aB3aJUIMK Ba KAMUYMJIUKIIAPH.
3- rypyxra Bazuda: MUKponpoIeccopJIapHUHT KaMYHIMKIApy Ba ad3ayUTHKIapU
4- rypyxra Bazuda: MUKpOKOHTPOJUIEPIAPHUHT KAMUMUITUKIIAPH Ba ad3aJTUKIapH
5- rypyxra Bazuda: Mukponporeccop SMyIITOPUHUHT KAaMUMITUKIIApU Ba
ad3aITMKIIapUHU BaTMaH KOFo3ra €3u0 TaKAMMOT KUJIAJIH.

AN N N NN T

ANANENEN
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I11. Hazapuii marepuasiap
1- maB3y: PaHHMHI TAPUXHU, PUBOKJIAHMIIIH, 10J13ap0 MyaMMoJIapH.

3aMOHABHM MUKpPOIpoLeccop/iap
Pexa:

1. ®aHHUHT TapuXU Ba PUBOKIIAHUIIN XaM/a UIIUIATUIIUII COXalapu
2. 3aMOHaBU MUKpOIpOLIECCOpIIap XaKuaa aCOCUN MabIyMOTIap.
3. Intel KOMIaHUACUHUHT MUKPOIPOLIECCOPIIAPH.

4. Intel xoMmaHUACUHHUHT 3aMOHABUH MTPOIECCOpIapy

Taanu wubopanap: mexampoHuka, pobOmMoOmexHuxa, OowKapuwi, Kypuima 6a

MU3UM, MUKDPONPOYECCOP, MUKPOKOHMPOJLIED.

1.1. PaHHUHr Tapuxu Ba puUBOXIraHNULWN XaMga uwnatuinuil
coxanapu
Bomkapum TH3uM BOCHTaapu Yy3iIyKCH3 (aHAJOr) Ba pakamiid Typiapra
axparuirad OYnub, ymapjaaH OMPUHYMCH IOKOPU TE3KOPJIMKKA dra, peaj BakT
peXUMUIA UIIUTAI UMKOHUSTUHU Oepanu, JIEKUH aHUKJIMK Japa)kacu HHUcOaTaH KaMm

Oynanu.

Pakamnm xwucoOnamn TeXHMKAcura acocjaHTaH BocuUTanmap €paamuia 3ca
Hazapui JKUXaTAaH WCTAJITaH aHWKJIWMKKA DPHINUAII MyMKWH. ByHWHT ydyH KaiiTa
WIUIAaHAAUTaH ax0opoT pa3psajiapu COHMHHM KEpakiIM aHWKJIMKKa4Ya Y3aWTHUPHII
3apyp. Karra pazpsiaym axOopoTiapHU KaiTa WIUIAll YYyH KyIIMMYa BakT Tanad
KWIMHAAU. by X0J Te3KOpJIMKHU HUCOATaH macaluImra oJiud Keiaau.

3amonaBuii MII Ba mukpokontposuiepnap 8, 16 , 32 Ba 64 paspsannu
axOopoTJapHM peal BakKT pPEKUMHUTA SKUH TE3KOPJIMKAA KailTa HIIJIaIl
uMkoHusTuHM Oepanu. [y cababnu pakamiu xucoOaml TEXHUKACH BOCUTAIAPUHU
KYJIIaIn coxajapy aHaJIOT BOCHTAaIapra HUCOaTaH aH4a KeHT.

Pakammu xumcoOiamr TEXHUKACH BOCUTANApH, CTPYKTypacH Ba HIILIAII
NPUHITMIINTA Kypa UKKU TpyXxra OYauHaau: OCJITUIaHTaH MaHTHKKA dTa BOCHTAJIAP;
nporpaMMaialiTHPUIaAUTaH MAaHTUKKA 3Ta BOCUTAJIAp.

benrmimanran MaHTHKKa dra BOCHTalap YEKJIaHTaH ammapar CTPyKTypacura
sra Ba (hakaT MabiiyM OMp MacajaHM €4UIITra MyJDKaJUTaHTaH Oynaau. YIapHU sHTU
Macajara €ku Bazudara MOCHAIITUPUIIT UMKOHUATH deknanrad. [y ca®abmm xap
Oup sHTM Macajla ydyH SIHTH amnmapaTr BocuTacu Kypwianu. JlekuH ymap VyTa
TE3KOPJUTH, WIIOHWIM WILIAll JapaXKaCUHUHT IOKOPWJIMTH Ba HApXWHUHT
ap30HJIUTY OWJIaH XapaKTepiaHaIu.

[IporpammanamTupuiaiurad  MaHTHKKa 9ra  BOCUTajap  yHBepcal
CTpyKTypara sra 6ynu0, ynap épaaMuaa Xap KaHaal MacaaHu Xaja KWW YYyH Iy
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MacaJlaHW €4YMIll AJTOPUTMUHU KYpHUII Ba YHU amMalira OIIMPYBYM MPOrpPaMMaHU
Ty3u0 wuira tymupuin etapaunup. Mllnap Ba ynmap acocuparu Kypuimaniap
WKKUHYH TYpyXTa MaHCyoO.

Muxkponpoueccop A¢0 — axO0pOTHH KailiTa HIUIAra MYJDKaJlJIaHTaH,

nporpamMma OuiiaH OOMIKApWIIaIUraH Ba KOHCTPYKTHUB KUXaTJaH Oup €ku Oup HeuTa
KaTTa MHTErpall CXxemallapra acocjaHTaH KypuiMmara auTuiaaiam.

1.1. 3amonaBuii MUKPONIPOLECCOPJIAP XAKHIA ACOCHI MAabJIYMOTJIAp
Mukponporieccop €ku Mapkasuil mpoleccop Xap KaHjaid KOMIbIOTEPHUHT

DHT acCOCHH Ba PHT KUMMAT KypHJIMacu OYnuO, y MaJyMOTIapHH KaiTa HIILIall
Owran Oofnuk Oapya xwucoOmamr Ba Oomkapuil BasudanapuHu Oaxkapasu.
3aMOHaBHMI KOMIIbTEpIapa UIIaTHIIAIUrad Mukponpoueccopaap Intel pupmacuga
nnuiad YMKapuwiraH MHKpocxemaiap owjacu OujlaH Oupra uiuiamra MoOcCHalliraH
0ynu0, ynap Ha ¢akat Intel hupmacu Tomonugan 6anku AMD, Cyrix, IDT Ba Rise
tehnologies koMIaHusAIaApK TOMOHUAAH XaM UILTA0 YUKAPUIMOK/A.

X03HUpru BakTaa MHUKporporeccopaap 60o3opuna Intel eTakumiamk KUIMOKAA.
Muxkporpoueccopiiap Tapuxura Hazap COJWHCA, yTraH acp 70-WWUIapUHUHT
oxupnapuna Zilog dupmacununr Z-80 Ba MOS Tehnologi dupmacununr 6502
MojelIapu ertakumiuk Kwirad. Z-80 mpoueccopu Intel 8080 mporeccopuHuHT
MYKaMMaJIIIITUPUITaH Ba HUCOATaH TAaHHAPXH ap30H HYCXACHUJIUP.

Intel Ba Microsoft ¢upmanapununr ronay3nu ownapu 1981 iunra TyFpu
kenu6, IBM dupmacu Intel 8080 mporeccopu (4,77 MI'nm) Ba Microsoft Disk
Operationg Sistem (DOS) omnepammon cucremacunuHr 1.0 Bepcusicu acocuaa
V3uHUHT OupuHYM waxcuil komneotepu “IBM PC” Hu unmmnad uyukapau. Iy
BakTAaH Oomwiad amanmga Oapua maxcuit kommbiotenapra Intel  ¢upmacu
nporeccopu  Ba  Microsoft ¢upMacuHUHT omepanMoH CHCTEMacHu YpHaTHia
oomuiaau.

[Ipoueccopmapun 2 acocuid kypcarruwiap Oyimya cuHpaapra Oyaum
MYMKUH: pa3psjiapu COHU Ba TE3KOPIIUTH.

[Iporneccop Te3kopauru merarepi (MI'm)napaa myrgyanaau. Te3KopiIvK KaH4da
oKopu OVica, mryHua sxumd. [Iporeccop paspsiayiapy coOHUM HUcOaTaH Mypakkad
KypcaTkud OYynu0, yuTa acocuil KypWIMaJIapHU XapakTepiiau: MalyMOTIapHHU
KUPUTHUII Ba YUKAPUII IIUHACH;, WYKU PETHCTPJIAp; XOTUPA aJIPECU LIUHACH.

Takt wactoracu 16 MI'nm nman kam Oyaran mporieccopiiapia TE3KOp KdIII-
XOTHpa Hazapja TyTuiamaras. 486 mporeccopurada OyaraH KOMIBIOTEpapIa KoII-
XOTUpa CUCTeMa Iulatacura ypHatuiarad. 486 mporeccopaan 6omnuiad 1- moroHa
K3ILI-XOTHpPa MPOLECCOP KPUCTAINA KOMIAIITUPWITaH Ba YHUHT TE3KOPJIUTH SAPO,
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SBHU TMPOLIECCOpP TE3KOPJIMTH OHWJIaH TEHT, CHCTeMa IIaTacu]a KOWJaIiraH Kiui-
XOTUpa 3ca 2 - MOFOHA HOMHU OWJIaH IOPUTHUIAAWTaH OYJIIU Ba YHUHT TE3KOPJIHTHU
CUCTEMA IUIATACUHUHT TE3KOPJIUTUTA TEHT .

KOMITbIOTEpHUHT TE3KOPJIMTH KBapIl Pe30HATOPHUAA WILIA0 YHKApHIAIUTaH
TaKT YacToTacu Omnan xapakrepiananu. (Ksapir pezonaTopu Kanaii KOHTeHHepYaaa
KOWITAITaH KBapIl KPHUCTANW OYnuO, OJJIEKTp Ky4WIaHUIIN TabCUPHUIA KBapIl
KpUCTAINAA 3JICKTP TOKU TeOpaHHILIapu Xocws OYynamu. KpucTalHMHT MIakiu Ba
KaTTaJuru OWJIaH XapakTepIaHyBUM Y3rapyBuaH TOK YacTOTACH TaKT 4acTOTacu Jeod
atananu). Opauii KoMIbIOTEp MUKpocxeManapu oup Heua MmuutvoH ' (1 ' Oup
CeKyH/1a OUTTa TeOpaHMUIIl) YacTOTaAa UIILIANIH.

[Ipomeccop yuyH BakT YITUOBUHUHT HT KUYUK OMPIIUTH TaKT YaCTOTAaCHHUHT
JaBpU — TaKT XHUCOOIaHaIH.

8086 Ba 8088 mporeccopinapuga OuTTa KOMaHaa Vyprada 12 TakTaa
Oaxxapuica, 286 Ba 386 mpoueccopiapuaa 4,5 taktiaa, 486ma 2 taktna, Pentium
nporeccopuaa ourra taktaa, Pentium PRO, Pentium II/III, Celeron Ba Xeon, xamaa
Athlon/Duron npornieccopnapuia OUTTa TakTAa KaMuJia yuTa KoMaHaa Oaxapuiniim
MYMKUH.

3aMOHABHM KOMIIbTEPJIAP TE3KOPJIMIMHU $HAJAA OLIMPUII YYyH acCOCUU
npoieccop OunaH Oupra compoleccop KeHr Kysutanuiamokaa. Compoueccopiiap
TPUTOHOMETPUK Ba JorapuPMuKk (QyHKIUsIIApHA XucoOJall, KaTTa pa3psain
omnepaHjyiap ycTuaa OYIWI aMajuHU Oa)kapulll, WIAU3 YUMKApUII KaOu Mypakkao
omepanusyiapHu Te3 Oakapuilra mochamran 0ynu0, Oy omepanusyiapHu acOCHMA
nporeccopan oup Heua yYHmab 6apobap Te3pok Oaxapanu. Ky, aitupuin Ba mry
KaOu OIMii omepalusiap Compoleccopra y3aTuiMaiu Ba acoCUi MPOIIECCOPHUHT
V3uaa Oaxkapumiaiu.

1.2. Intel koMmaHUACHHUHT MUKPOTIPOIECCOPJIApH
Intel  mMukpompoueccopiap — spatumn  Oyiinmya  ayHéna — OUpUHYHU

KOMIaHusapaad  OynmuO,  y3uHuMHr  pactiabku 4 pazpsmu 4004
MHKpomnporeccopuan 1971  #mmpa wmmad dYukKapuipaad  Oomniabd,  xo3upia
3aMOHaBUI 64 pa3psAIu MHUKPOMPOIECCOPIApHH HIIad YUKapuil Oyiimda SHT
eTakuyu xucoOjaaHaau. YHUHT OupuHun Maxcynotu PMOS xotupa mukpocxeMmanapu
sau. 4 paspsamd MaxcylnoTiapu 4xxx Oenrucura sra OyiauO, MKKHMHUM pakKam
maxcynotr Typunu: O— mpoueccopiap; 1 —omeparuB xotupa (RAM)
MUKpoOcXemasiapu; 2 — KouTposuiepnap; 3 —noumuit xorupa (ROM); 4 — peructpinap;
5 — EPLD wmukpocxemanapu; 6 — mnporpamMaialiTUpUIAJANIal JOUMHUN XOTUpa
(PROM); 7 —xaiita mporpammanamrupuiaauran goumuii xorupa (EPROM); 8 —
CHUHXPOHJIAII CXeMalapu; 9- TEIeKOMMYHHMKAIUs MUKpOCXEMaJapuHU Oenruiamt
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yuyH KaOyn KWJIMHTaH. YUWHYM Ba TYPTHUHUM pakamyiap MaxXCyJIOTHUHT TapTHO

paKaMmra MocC Keiaau.

4004 MHUKpPOIpOIEeCcCopapu aBBaJ Bisicom
KaJbKyasTopaapuaa, cyurpa “Tlmonep 102 kocMuk
anmapatuaa (1972 #inn) unutatunn0, xaét naBpu 2 Wuiara
MYJDKaJUIAaHTaH d/IU.

Jlexun kocmuk anmapar Ownan 2003 Hwnna paauoanoka

y3yJATYHTa KaJap MHUKpPOMPOIlECCOp Ba OOIIKA 3JIEKTPOH
cucteMaiap Meépuaa GaoMATHHHA JaBOM dTTHPTaH.

8008 wMukpomponeccopu 8 paspsiara sra  OynuO, TepMUHAILIApAA,
KaJIbKYJISITOpJIapAa Ba HMYMMIIMKIAP COTYBYM ammapamiapia KyJUIaHWIraH. 8
paspsyii - MabliyMoTiap Ba 16 paspsmiu  anpecnap mmHacura sra 8080
Mukpornpoieccopiapu Altair 8800 xucoOnam MamMHamapuaa KyJUlaHWiIrad. Yiap
yayH y4 Typaaru +5B, -5B Ba +12B man6aa 3apyp 6Viras.

MasbaymMoTinap Ba ajpeciiap IIMHAJAPU aKpaTWIraH Ba OUPUHYM MapTa
dakar +5B wmanOaaman wunuiaiiguran 8085 wmukponpoueccopiapu 1976 wunga
unutad YuKapuiraH.

bupunun 16 paspsammm 8086 mukpomnporeccopiapu 1978 iunga wuminad
yuKapuwiran 0ynu0, cerMeHT peructpiapu €paamuga 64 KoOalT mabiymoTiapra
MypOXaT KWIHII MYMYKHH OYNraH, JEKWH Oy MMKOHHUAT KyN WWJUTap ITaBOMHIIA
MIPOTPaMMHUCTIIAP YUYH OMp KaTOp MyaMMOJIapHHU KEATUPHUO YMKApTaH.

IBM PC xomnbroTepiapuia Kymnanuiran 8088 Mukporpoieccopiapu HUKu
16 paspsim Ba Tamku 8 paspsyii MabJIyMOTIIAp IIMHAcura, Xxamaa 20 paspsamiu
aZipeciap MIMHAacUra sra OyJraH.

bupuHun MapTa Kyn Macajialid ONepalroH CUCTeMaliapja Xap Oup >kapaéH
YUYYH aJOXHJa aJpeciiap MalJOHUIa dra XMMOSUIAHTaH XOThpa KuputuiraH 80286
npoueccopiapu 1982 iungan unuiad yukapuiaa OOUUIAHTaH Ba Y3 JaBPUHHUHT
IaxcUii KOMIbTEpIapHia KeHT KyJUTaHUIITaH.

32 paspsiuaun apxutektypara sra HE-X86 npomeccopnapu: iAPX 432 -1981
vinn, 80960 — 1988 iumn, 80860 — 1989 imn wnuad yukapwiran 0ynu0, 1
['Baiitraua xoTupanu ajpeciamn uMkoHusTHHH, xamaa GDP (General Date
Processor) Ba RISK — 4ekmanran KoMaHjanap CcUCTeMacura »sra, TypJd
GyHKIMsUIapHU (KUPUTHIL/YMKApUIl WHTEpdeiicu, XoThpa HA30paTH MPOLECCOPH,
TApMOK TMpoIleccopu Ba Oomkanmap) Oaxkapuiira MyIDKaUlaHraH Oup HedTa

Impoueccopaapaad TalllKWII TOIIraH.
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80386 cepuscumaru 32 pazpsmm mpomeccopiap 1985 iwmmpman 6Gomurad
uniad uynkapuiarad. Ymap 16 MI'm pan (1985 #iun) 33 MI'n raua (1989 iinn)
WIUIaNTra MyJDKaJUIaHTaH, aapeciaHaauran xotupa 4 ['0aiit, Buptyans xotupa 64
TOaiiT, rokopu wuHTErpauusra sra OynauO, ¥3 HuUMra KdIMI-XOTUpA Ba IIMHA
KOHTPOJUIEPJIAPUHU OJITaH.

80486 cepusicugaru 32 paspsaid npoueccopaapl989 -1994  itmnnapaa
unuiad ynkapuiran 0yiaumo, yacroracu 25 MI't nan 100 MI'1| raua, OGupuHYM OFOHA
K3II-XOTUPA MPOIECCOp KPUCTAIMIA KOUIAITaH, aJjpeciianaaural Xxotupa 4 ['6air,
BHUPTYaJlb XoTHpa 64 TOaWT, YpHATHIITaH MaTEMAaTHK COIIPOIIeccCOpra sra OyIraH.

1.1 — pacwm. Intel 486 SX mponeccopm.

32 paspsmm Pentium  mpomeccopiapu 1993 iinman unuiad yukapuia
OoltaHraH. YJApHUHT CYNEpCKOJIslp apxuTekrypacu 486 mpoiieccopiapura
HucOatan S5 ©Oapobap OKOpH camapajaopiiukka ora, +5B  manOabaan
KyBBarjaHaaurad, 16 Kbait OupuHuM mnoroHa kdmi-xotupara, 66 MI'ii yactorana
uiamra Myspkaianrad. Snpocu «P54» - 0,6 mxMm Texmporieccaa, kpuctaib 90
KB. MM MaijoHra 3ra 6ynu0, 125 MI't yacroraraya, simpocu «P54C» - 0,35 mMxMm
Texmporecc, yactoracu ca 200 MI'tt raua 6ynran.

Pentium Il mporeccopiapy kaM OFOKETIIM KOMITBIOTEP CHCTEMallapy y4yH
MYJDKaJUTaHTaH, WKKW MHKporporeccopyi: Covinton Ba  Mendocino 242 Ta
KOHTaKTJIM Kopmycra sra 0ynu6, 66 MI'11 yactorana unuiaras.

Pentium Il mpoueccopmiapu Pentium |l HuHr sxmmnanran BapuanTa 0yiuo,
Ooupunun noroHa kdmi-xotupa 32 Kbaiitra sra, ymnapnan 16 Kbaittn mabiymotiap
yuyH Ba 16 KbailTu mHCTpyKUusiaap y4yH aXpaTWirad, 4 KaHaJJIM acCOLUATUB,
Katop y3ynnuru 32 bailt kypcatkuuiapra sra Oyiras.
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CepBepiap Ba HWINYM CTaHIMsUIAp Y4yH MYyJpKamiadrad Pentium Xeon
nporteccopiaapu (1999 #iwn) cumMmerpuk Kym mporieccopiukau  (SMP) xyimmamn
UMKOHUSATHHH Oepanu. Wmrum yactoracu 400-450 MI'm.

Celeron nponeccopmapu Pentium Il Cjhhtr mine Ba Tualatin siaponmapura
acocnaHrad 6yiau0, kaM OrOKETIIM MIaXCUi KOMIIBbIOTEpap/ia KeHT KYJUTaHUITaH.

IIpoueccop/iapHUHT €eTTUHYHU ABJIOAH

2000 #inaHMHT HOSOpHAa MIuIad ynkapuiaran Pentium 4 (€ku mpooreccop
786) mpolieccopiapHUHT OyTyHIal ssHry aBioau HamyHacuaup (9.1 - pacm).

Pentium 4 rumepkoHBeiiep TEXHOJOTUACUHY V3 muura ojran NetBurst sHru
apXUTEKTypara, axOOpOTHHM TE3KOp KaWTa uIulall MEXaHU3MHIa Ba CHCTEMa
MUHACUHUHT uimyu yactotacu 400 MI'1 ra, xamaa komaHjanap OakapUIUIIUHU
Ha30paT KWIYBYM K3II-XOTHUpara ira.

Intel Pentium 4 na mporeccop yuyH 423 oEK4Yaau SHIM YPHATHIN YKOHH -
Socket 423, XOTUpAaHUHT SHTU KOH(UTYpAIMsICH Ba SHI'M MaHOa OJIOKM Haszapja
TYTHJITaH.

Kyiinna Pentium 4 HUHT acocui
KypcaTKu4wiapy KEITUPHUITaH:

= - I[Ipoueccopuunr takt yacroracu 1,3-1,7 I'T
in® i

pentiumO¢ i OpaJIMKIA;

ssrasi |
| 303645290144 @ - Tpausucropmap comm — 42 mun, 0,18-

a-'@“v .
N ey
) PR R

MHUKPOHJIM TEXHOJIOTH A,

- Hactyp TabmuHoTH 32 paspsanu Intel
IIPOLICCCOPJIAPUHUHT  aBBAJITM  aBJIOAJIAPU
OusaH MyBO(UK;

Pentium 4 npoueccopy - Tlporeccop MIMHACHHUHT TaKT YacTOTACH-
400 MI'1z;

- Apudmeruk-manTKui kKypyimainap (AJIY) mpoueccop simpocura HucOaTaH HMKKH
Kappa IOKOpH 4acToTajia UIlIaiau;

- 'unepkonBeiiep TexHosorusicu (20 moroHa);
- K¥pcarmanapau HocTaHIapT OaskapuIIHIIIH,

- TapMOKTaHUIITHYU OJITUH]IAaH XHUCOOTa OJIUIIT UMKOHUSITH;
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- bupunun norona Kom-xotmpa xaxmum 20 Kbaiit (12 Ko6aiitr OyiipykiapHu
OakapHIIMIIMHNA Ha30paT Kuiuil yuayH , 8§ KbaiiT Mabiymotiap yuyH);

- IIponieccop wacroTacua UIUIOBYM 8 MOFOHANM 128-pa3psii MKKMHYU [TOFOHA
K31I-xotupa 256 Koailt xaxmra ra;

- NUxkunuu noroHa Kami-xotupa 4 I'balitraua xaxmaara onepaTuB XOTUPaHU KalTa
WIJJaNl Ba XaTOJIAPHM KOPPEKTHPOBKA KWIHII KOJH (ECC)un  kymnam
WMKOHMSITHHH Oepaju;

- SSE2 uu 144 Ta auru xypcatMaiupuHu KyIjanau;
- Y3rapyBuaH HyKTaju OnepauusiapHi OakapyBuu KEHaUTUpWIraH MOy,
- Mctemon KyBBaTUHU KaMaUTUPUITHUHT OMp HEYa peKuMIIapu.

Pentium 4 — umum cTaHIMSUIAPHUHT OONIIAHFUY TIOFOHACHIA KYJUTAHWIITaH,
IOKOPH TE3KOPJIMTH Ba 3Heprus ukrucoau (Batteri Optimized Mode) pexxumiapuia
saapo KywiaHumu Moc paBuimiaa 1,15B Ba 1,05B,tana0d kuiauimm XxucoOura TYIIUK
yiuaMiu MOOUITb IIAXCUM KOMITbIOTEpIIapa KeHT KYJUIaHUJITaH

1.3. Itanium — mpoueccopJapHUHT CAKKH3UHYY aBJIOIH
Itanium mponeccopmapu Intel kommanumsicuaunr 2001-2007 #umwtapaa

UIIad YMKapuIrad, SHI IOKOPH CaMapoJIOpiMKKa 3ra OynraH, cepsepiap 0030pu
Y4YyH MyJDKaJUIaHTaH, 64 pa3psiu UKKU AIpOJIM ApXUTEKTypara ora.

Itanium 64-pa3psanu apxuTekTypara sra [A-64 mporeccopiiap OMIACHHHHT
OupuHYKMCH XUcoOJIaHa i Ba KOMaH1ajap OakKapyJIMIIIMHY OJITUHAH XUCOoOTa OJTUII
Ba OakapwIll UMKOHHSTHTA OTa.

[tanium mporecCOPUHMHT aCOCHI TEXHUK XapaKTePUCTUKAIAPH:
- MPOLIECCOPHUHT TaKT yactotacu -733 Ba 800 MI'1y;

- Y4 MOFOHAJIM MHTETpAJUIAaHTaH K3MI-XoTrupa ( UKKUHYHM moroHacu 96 Koaiit
Ba YYMHYM TOFOHACH 2 €k 4 MOalT XaxkM/ia sIpo KpUCTAIH/Ia >KoMIammran 0yimo,
VHUHT TYJIHK 9aCTOTACH]Ia UITUTAN]IN );

- KpUCTajgaru TPaH3UCTOPJIAp COHU 25 MHUIMOHTA IUIIOC YYMHYU MOFOHA
Ka1I-xotupaaa 300 MUITMOHTaraya;

- 44 pazpsim agpecnap mmHacu 16 TepabalT PU3MK agpeciapHu aapeciai
OJIa/Iv;
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- 32 paspsamiu anmapar TabMHHOTUTA 3Ta WHCTPYKIMsUIAp OWIaH TYIIWK
UIIJIai oJIaju;

- EPIC (Explicitly Parallel Instruction Computing) TexHoJOrusicu OMp TakKT
naBomuja 20 Taraya onepanusiapHu 0a)kapuill MMKOHHUSITUTA 3Ta;

- OyTyH COHJIap Ba y3rapyB4yaH HYKTaJIM COHJIap OwWJiaH unuiam yuyyH 128
TaJaH PEerucTp Ha3zapaa TyTHIITaH.

[tanium nponeccopnapu Pin Array Cartridge (PAC) stHru xopnycaa y4uHYA
MOFOHA KD3II-XOTHUpaHu xaM y3 wuuura ojagu Ba PAC418 (418 Ta yukunuim)
pasbemra ypHatwiaau. KoprnycuHuHr ynuammnapu 75x125 MM, OFUPIUTY TaXMHUHAH
170rp 6ynu6, 018-mukponnu TexHosorusra acocianrad Ba 0,13-mMuxpoHIN
TEXHOJIOTUS XaM Ha3apja TYTUJITaH.

AHrv
COBMTIMY
:
oKL

O4A0HES

CurHan ea
maHba
| ZAHMMPAEPK
AMpaTHAraH

Anpo
uacTaTa-
cuaa
LWADEHM K3

1.4. Intel koMnaHUSICHHUHT 3aMOHABHii TIpoIeccoOpJIapu
EM64T omnacura mancyd Net Burst, Intel Core, Core Ba Oomka

MUKpPOApXHUTEKTypajJlapura acocjlaHraH, Ccyrru 64 paspsid, KEHrauTUpUITraH
UKKU saponu, yacrotacu 3,00 I'Tn, Tpansuctopnap conu 291 mnn., xom L2 - 4
Moaiit (2007 itun);

- Pentium Dual Core Ba Celeron Dual Core — ax00poT XaBQCU3TUTHHUHT
anmapaT ~TEXHOJIOTWACHra Ba  KOMIbIOTEpiapHu  MacodagaH  OOIIKapuII
MMKOHMSITHTA dra MOOWIIL MUKpOIpolieccopiap, 4dacrotacu 2,7 I'T1, Tex mporiecc
45 um, xam L2 — 1 M6aiit (2008-2009 itnnnap);

- Intel Atom — foKkopM DHEPreTUK HWKTUCOJ Y4YyH CYINEPCKOJSIP
apXuUTeKTypaJaH Bo3 KeuwiraH Ba Intel Atom TexHosorusicura acociaHraH 2
sapon 32 OWTIAM  TPOLECCOp YJIBTPOMOOWIL THU3UMIIAP—HETOYKJIAp YYyH
MYJDKaJJIarHTaH, TpaH-3uctopiap coHu 47 muH., yactortacu 2 I'T, kam L2 -512
Ko6aitt (2009 itwn);

- Intel Celeron—nmactnabku camapanopivk Ba Hapxra ara OyiaraH, MOOWIIb TH-
3UMIIAp YYYH MYyJDKaJUIaHTraH, 2 sapond, 64 paspsiumm Opoueccop, 4acToTacH
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1,87TTu, mnpomneccop kpucranuga S00MI' wyacTtoTaga WHIUIOBYM BUACOSAPO
uHTerpayanrad, rexmnponecc32 um,km L2-512K06aiit,xom L3-2 Moait (2010
nun);

- Intel Pentium — 2 simposu, BHIEOSIIPO MPOIIECCOpP KPUCTAIUAA KOUJIAIITaH,
texmporecc 32 HM, yactotacu 1,87 I'T, ko L2 — 512 Ko6aiit, kamr L3 — 3 Moaiir
(2010 ),

- Intel Core i3 - 2 saposu, BUACOSAPO MPOIECCOP KPUCTAUIA JKOWIAIITaH,
texmnponecc 32 HM, gyactoracu 3,33 I'T, ko L2 — 512 Ko6aiit, kam L3 — 4 Mo6aiit
(2010 #mm);

- Intel Core 154 sapoym nporeccop,gactoracu 2,80 I'T'm,Buaeonporeccop
gac-totacu 900MI ', rexnponecc 32um,kd3m L2—-1M6aiit, L3 — 8 Moaiit (2010
mun);

a).Cranmonap cuctemanap yuyd.  B) Intel Core i5. ¢) MoOwib cuctemanap

yayH

1.2-pacm. Intel koMmaHUsCHHUHT 3aMOHABUI IPOLIECCOPIIAPH.

- Intel Core i7 - Extrime Edition TexHomorusicura acocjiaHrad 6 sapoJin
npoueccop, yacroracu 3,33 I'Tu, texmponecc 32 HM, TpaH3UCTOpJIAp COHU 732
MJTH., aXO00pOT XaB(CUBIUTHHUHT amnmapaTr TEXHOJOTHUACUTa Ba KOMIBIOTEPIAPHU
MacodagaH OOMKAPUIIT UMKOHUATUTA ATa MOOWIbP MUKPOIIPOIIECCOpap CTAlMOHAD
aXCH KOMITBIOTEpJIap y4yH MYJDKaJlJIaHTaH, OWp HeuyTa ONEPaIMiOH CHUCTEMaHH!
OouTa mpoleccopaa KyJulall UMKOHMsTHTa dra, kdm L2 — 1,5 Moair, L3 — 12
Mo6aiit (2010 ).

SxuH Kemakakaa HaMOWIN ITHINTa MYJDKajUTaHTaH mporieccopiap Larrabee,
Sandi Bridge, Ivy Bridge, Rockwell Texnonorusiapura acocnanras.
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a) 48 saponu mporeccop 0) SxuH Kenakak mpoIeccopu
1.3-pacM. Intel KOMIMTAHUSCHHUHT CYHTTH TIPOIIECCOPIIAPH.

Ha3zopar caBosiapu

1. DaHHUHT TapUXH Ba PUBOXJIAHUIIN XaMa UIJIATUINII COXaJapH.

2. Muxkpomnporieccop 1e6 HuUMara anTuaaan?

3. Ilpomeccopiapuu 2 acocuii kKypcaTruuiap Oyinda cuHdaapra 0yuii.
4. Tlpoueccop yuyH BakT YJTUOBUHHUHT DHT KHYUK OUPIUTH HUMA?
5.MUKpPOKOHTPOJUIEPHUHT TapKUOUM KUCMIIapy HUMasapiaH nubopat?

doiigajaHrad agaduéTap pymxaru:
1. AGaymnaee M.M. XwucoOmam TeXHUKAcH Ba OOIIKAPUILI CHUCTEMaJTapUHUHT
AJIEMEHTIIapU Ba KypWJIMallapy. DJIEKTPOH YKYB KyuianMa. TomkeHt 2015i.
2. VmxaeB D. ABTOMATIAIITHPUIIHUHT MMKPOIPOLECCOPTH  BOCHTAJIAPH.
Maspysanap tyminamu. —TomkenT. Tom/ITY. 1999.
3. Ymkaes D., Y6aiinynae Y.M. ABTOMaTHK OOLIKAPHIIIA MUKPOIPOLECCOPIH
BOCHTalap Ba cucremanap. Taxpuba WHIIApUHUA OaXapHlll YYyH METOIHUK
KysutaHmanap (pyc Ba y30ek tuiuapuna). -Tomkent. 2010.
4. Ymxae D. Mukpormporueccopiap Ba MukpoDXM acocnapu. YKyB KyutaHMa. —
TommkenT. 2012,
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2-maB3y: BUP KPUCTAJIJIM MUKPOITPOLLECCOPJIAPHU
JACTYPJALI TUJIN

Peorca:

1. Bup kpucTaiim MUKpOIpOIECCOpIIap Ba YIapHU AacTypiall acoCIapH.
2. bup xkpucrammm KP580BMS80A  MUKpOIPOIIECCOPUHUHT  KOMaHaiap
CUCTeMacH
Accemb0iep nactypiail TUIA KOMaHaajaap TH3UMHU
4. Accembrnepna Ty3WITaH JaCTYpHHU MallldHA TUJIUTA YTKA3UIII
Tasanu ubopanap: mexHuKx Kypuwi  MU3UMIAPU,  BUOCOOAMUUKIAD,

w

gudeoxamepaniap
2.1. Bup kpucTaNIuM MEUKpPONpoLeccopaap

bup kpucramm MHKPOINPOLIECCOPIAPHUHT CEKUUSIIA MHUKPOIPOLIECCOP-

napaaH acocui (hapku Kyhuaaruiaapaad uoopar:

- Oup KpUCTAUIM MHKPOIPOIECCOPIAPHUHT Pa3psJIapd  COHU  aHUK
OeJIrMiIaHrad, CEKUUsJId MHUKpPONpOLEccopiiap acocuia KypuiaguraH HpOLECCOp
paspsyiapy COHU CEKIMSJIAPHU Mapajuielib yIall OpKaId YPHATUIIAIH;

- Oup KpUCTaUIU MUKPOMPOIECCOPIAPHUHT KOMaHJanap CHUCTEMacu Yek-
JAHTaH COHJIM KOMaHJaJapHHU Y3 MUYWra OJiaJy, CEeKLUMSUIM MHKpPOIpoIeccopiapaa
sca KOMaHJaxap COHM MPOIECCOPHU JIOMMXAIOBUYM TOMOHHIAH OeNTHIIaHA IH;

- Oup KpUCTALIM MHUKPOIMPOLIECCOPIAPHUHT OINEpalMoH Ba OOIIKapHIL
KHCMJIapH SITOHA KPUCTAJJIa MKOMIAIlraH, CEeKIUsIIM MUKPOIIPOLECCOpIap acocuaa
aca OmeparMoH Ba OONIKApHIN KHUCMJIApU OUp KaTop KaTTa WHTErpall cCXxeMallapHU
(Mapxazuii polLeccop AJIEMEHTJIapUHH, TE3 y3aTHUII CXEMaCHHH,
MUKpOIporpaMMaity OOIMIKapuIilnl OJOKWHHU, aApec PErMCTPUHU, MHUKpPOIpOrpamMma
XOTHpacH, Ba MUKPOKOMaHJa PETHUCTPUHU) MabIyM CXeMa acocujaa y3apo Ooriaml

OpKaJId KypHUJIaJIH.

bup kpucTaquii MHUKpPONPOLIECCOPJAPHUHT HMYKH CTPYKTypacH, HIILUIAMI
MPUHIIMIIY Ba KOMaHAanap cucreMacu ounan Tanumuiay § paspsamm KS§OBMSOA

MUKPOIIPOILIECCOPU MUCOIUA KYPUO YNKaMU3.
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K580BMS80A Mukporporeccopu Kyiuaaru acocuii KucMiiapaan uoopar:

o 8-paspsnmm apudmeruk-manTuKuid Kypruima (AJIY);

o benrunap peructpu RS, xomanmanap Oakupuiauin >kapaHuaa HaTHXKa
Oenrunapu (HoJra TEHT €KMW TEHT 3Maciuk Oenrucu (Z), MmycOar €ku MaHOUIIUK
oenrucu (S), xydt €kn Toxymk Oenrucu (P), yrumr paspsau kuiimatu (C), opamk
yrum paspsau kuiivata (AC))Hu y3uma cakaaiau;

o akkymyuasTop (A);

o axOOPOTHM MKKWIHMK KOJJIaH MKKWJIMK-YHIIMK KOJTra Y3rapTUPYBUH YHITUK
Koppekiusiai cxemacu (DAA);

e KOMaHJAHUHI omepauus KOAMHU HudoganoBun OUpPUHYM OaUTHUHU
cakJyioBuM peructp (Per. komann);

o komanpa aemmudpparopu (/1L xomann);

o IporpaMmaHu Oaxkapuil xkapa€Huaa axOopoTHHM KaOyn BHIIYBYH,
BaKTHMHYA CAaKJIOBYM Ba Yy3aTyBuuM ymymuil Qoiigananum peructpiapu ( B, C,
D, E, H, L - 8 paspsmm peructpiap, ynap 16 paspsmmu BC, DE Ba HL
peructpiap KydTaukiapura OuUpiamuim xaMm MyMKuH), ctek kypcarruuu (YC),
HaBOaTaru KoMaHja aapecuHu cakjioBun komauaa cuetauru (CK));

e TIPOTPAMMHCT MypoOKaaT KWJIUIIM MYMKHH OYyIMaraH, MabIyMOTJIapHU
BakTuH4a cakyioBun (Byd.per 1 Ba 2), Z, W Ba PSW perucrpnapu;

o AJIY Ba peructpiap uOUIally y4yH OOIIKapHIl CHUTHAJUIApPU KETMa-
KETHHJIMTUHHU XOCHJT KMITYBUM CHHXPOHJIAI Ba OOLIKAPHII CXEMACH;

o akkymmyssTop, AJIY Ba ymymuii QoiimanaHuIl pPeTUCTpiapyd Opacuia

MabJIyMOTJIADHU UKKUEKIJIAMa WYHAJIMIIA Y3aTyBYU MYJIbTUILIEKCOP.
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2.1-pacm. KS80BMS8OA Oup kpucTamii MUKPOIIPOLIECCOPUHUHT UYKU CTPYKTYpaCH.

bynnan Tamkapu mukpomnporueccop 16 paspsiaiu aapec 0ydepu A(15-0) Ba 8
paspsamu Mabaymotiap Oydpepu D (7-0), 4 ta xupum (RESET, READY, INT,
HOLD) Ba 6 ta yukum Oomkapuin curHamapu (SYNC, DBIN, READY, WAIT,
INTE, HLDA) ra ora.

CunxpoHnjami Ba OOIIKapUIl CXxeMacHu KOMaHJla Ba OTEpaH]JIapHHU TaHJIAII,
AJIYHU unuiamuHu O0MIKApUII, KUPUTHIL/YUKAPUIIT KypUIIMaJapuHN CHHXPOHJIAII
Ba OOIIKApHI, MHUKPOIPOIECCOP HIIKAA KYTHII PEKUMUHHM TalIKWJI KWIWII Ba
XOTUpara TYFPUAAH-TYFPU MypOKaaT KWIMII PEXKUMHUIAA MHUKPOIPOLUECCOPHU

CUCTEMa MIMHACHUIaH aKpaTHIl BazudanapuHu Oakapaim.

Mukponpolieccop HILIAll MPUHIUIAHA TYIIMHHWII Y9yH YHJAa KOMaHJa
Oaxapuiauml >kapaHUHU KYpHO YMKaMH3: OaKapuiuIIM JIO3UM OYIraH KOoMaHza
angpecu CK na caknmanaau Ba Ty ajpec OViimya MHUKPOIMPOIIECCOpP XOTHUPaJaH

KOMaH/1a KOJUHU OMpUHYM OAWTHHU KOMaH/1a PETUCTPUra OJIa/lu;
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- KoMaHfa aemudparopu KOMaHJa y3yHIUTMHU (OMp, UKKH E€KU y4d OailT),
OlepaHIJapHU KaepAaH OJIMUI JIO3UMIIMTHMHM Ba ylap YCTHAAa KaHJal omnepanus
OakapHIll JJOZUMIUTUHU aHUKIIANI1;

- KOMaHJa Jemu(paTopuaaH OJUHTaH axOopoTra MOC PaBHILJA CHHXPOHJIAII
Ba OOLIKApHIL CXEMACH ONEpPaHUIapHU pEerucTpiapAad €KUM XOTHUPaJaH OJIMHUILINHM,
KOMaHJa KOJura MOC paBulia apupMETHK EKM MaHTUKUHA omeparus
OOXapUJINILIMHU, KOMAaHJa Y3YHJIMIUIa MOC PaBHIJAa YHUHT UKKMHYM Ba YUYUHYU
OaifTnapuHu (MKKMA Ba y4 OalTiIM KOMaHJanap Y4YyH) XOTHpaJaH OJMIIHHU, Xamaa
OOLIKapHILIHU HAaBOATJaru KOMaHaara y3aTHIlHU amalira OIIMPYyBYHM CUHXPOHJIAII Ba
OOLIKapuIll CUTHAUIApM OWjlaH MHUKPOIPOLIECCOPHUHT Oapua KypuUIMalapuHU
TabMHUHJIAUIN.

[IporpaMma KoOMaHJaNapUHUHT Oa)KapUJIUIL TAPTUOUHNU MUKPOIPOLECCOPHUHT
HaTwka Oenrunapu peructpuga xocun Oynaran C (Carry)- yTum paspsad, S
(Signum) — HaTwXKaHUHT HIIOpa pa3psay, Z (Zero) — HATWKAaHUHT HOJIra TCHT EKU
TeHr sMmaciauru oOenrucu, P (Parity) — Hatwxkamaru Oupiiap COHUHUHT Ky(pTauru
oenrucu, xamga AC (Auxiliary Carry) — opanuk (HaTwka OallTMaa KHYMK

TYPTIAUKIAH KaTTa TYPTIUKKA) YTUII pa3psiiv XOJIaTH OeNTUiIaiIn.

Kylingarn maptinap OaxapuiraHaa HaTHKAHUHT OENTMIapuHU KYpcaTyBUH

TpUTTEpIAp XOJATH y3rapaiu:

- aKyMMYJSITOpJard MabJIyMOT d4anra €xku yHrra “C” yTum paspsau
WINTUPOKHUIA CYpPWITaH[a, KYIIWII ONepamnusIcH Oakapuiranaa Ba aWHPUII
onepalusaCH/ia SHT KaTTa pa3psiiJiaH Kap3 OJIMHTaH/a;

- HATWXXa HoOJra TeHr Oynranma “Z” tpurrep “1” KUMAaTHH OJIaJid, aKC
xoJiga “0” KuAMaTHHA 0JaJIH;

- Hatwxkazaaru “1” map conu xypt Oynranna “P” tpurrepu “1” kuiimaTHuU
0JIaJu;

- Hartwka MaHui Oynca (aKyMMYJSTOPHUHI KaTTa paspsad Oupra TEHT

oynca), “S” tpurrep “1” xonarura yTaau;
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- HATIWKAHUHT KMYUK TYPTIMTUAAH KaTTa TYPTIUTrUra YTull pa3psau 6yica,
“AC” Tpurrepu “1” xonatura yrauu.

[IporpamMmmazna TapMOKJIAHUIIIAP XOCHJI KWJIUII YYyH FOKOPUIArd TPUTTEPIIAp
XOJIaTMHU XHcoOra oJiraH XoJijia OOLIKAPUIIHU Y3aTUII Y4yH MUKPOIIPOLIECCOPHUHT

KOMaHOaJIap CUCTEMAacCHuaa 6I/Ip KaTOp KOMaHJaJIap Ha3apda TYTHJIT'aH.

2.2. bup kpucranan KP580BM80A MuKponpouecCOpuHUHT KOMAHAJIap

cucreMacu

K580BM80A mMukpompoueccopu KOMaHAaiap CHUCTEMacH 78 Typaaru
KOMaHjanapjan uoopar 6ynub, Bazudacura Kypa yJIapHUHT Y3YHIUTH OUp, UKKH
€kn y4 OalTHM TalIKWI OSTUIIM MYyMKUH. [Iporpamma cyeTuuru xap JI0UM
KOMaHJ@HUHI OupuHYM OalTh ajpecuHH Vy3ujaa cakjaaigu. Hkku OalTiau
KOMaHjAajgapJa HMKKUHYM OalT 8 pa3psaid MabIyMOTHH €EKU KUPHIL/YUKUII
MHTEePPENCUHUHT TOPTH AJAPECHHU, Y4 OalTIM KOMaHJanapAa 3ca HMKKUHYM Ba
YUMHYA OalT 16 pa3psaiu MabIyMOTHH €KM XOTHpa SYEHKACUHUHI aJpEeCUHU
KypcaTulI MYyMKUH (MabIyMOTJIap Ba ajpeciap l6-IMK caHOK cHUCTeMacuja

é3mnaam).
Komanpanapra mucomnnap:
- Oup Garitou komanmanap: MOV A, B; LDAX B; RST7; RAL;
- ukku Oaiitim komanganap: MVI M, 85; SUI8E; IN21; OUT 3A;
- yu Oavitinu komanganap: LDA 1234; LXI B, 45AE; CALL A34C; JC B800.
Komannanap cucremMacuau 5 TpyX KOMaHaHIaJlapyura aXXpaTruill MyMKHH:

- MabJIYMOTJIAPHU y3aTuill Komanaanapu (14 ta komana);
- MaHTUKUH KoMaHaanap (15 ta komanzaa);

- apupmeTHKk komanaanap (14 Ta komanaa);
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- OOLIKAPUIIIHY Y3aTHUIl KoMaH1anapu (28 ta komaHjaa);
- Oomkapuiil Komanganapu (7 Ta KOMaH/a).
bapua komanganap Kyiuaara 5 ta »ajsaija KeJITUpuiran 0ynuo, ynapia:

Ri Ba Rk - kaOyn kunmyBum Ba y3atyBuu peructpiuap (B, C, D, E, H, L, xamna
anpecu HL xydraukna xypcatunran xotupa siueiikacu — M); data - 8 paspsanu
MabayMoT; data 16 - 16 paspsmmu mabiaymot; addr - 16 paspsmmm ampec; R - 8
paspsaau peructp (B, C, D, E, H, L, xamna anpecu HL xydTnukna kypcaTuiran
xotupa suerikacu — M); 2R - peructp xydriuknapu (B, D, H, aitpum xomnapaa SP,
PC); (XX) - anpecu XX Oysran XxoTupa siueiiKacuIard MabIyMOT; port - uHTepderic

IMOPTHUHUHI" aAPCCH.

ADD, ADC, ADI, ACI, DAD - kymmum; SUB, SBB, SUI, SBI - aitupwui,
INR, INX - unkpement (Outrara ommupwuin), DCR, DCX - nekpemeHnT (Outrara
kamaiitupuin), DAA - Vumuk koppekuus, JMP - maprtcus yrum, CALL -
noanporpamMmmanu yakupuil, RET - nognporpammanan kavtumr, JC - maptiau yTum,

CC - mapt 0Vitnya noanporpammanu yakupuil, RET - moanporpammagan KalTui.

2.3. AccemOJiep gactypJiail THIM KOMAHAAJIAP TUZUMH

MabjayMoT/IapHH y3aTHII KOMaHAAIapU

Huki- H
Tapruo Takrtiaap arika
MHueMoHHKa Jap COHM Oearuiaapm: H3ox

Ne C,Z,S,P,AC

COHH
1 MOV Ri, Rk 1 S5 | - Ri <= Rk
2 MVI Ri, data 3 10 | - Ri <= data
3 LDA addr 4 13 | - A <= M(addr)
4 STA addr 4 13 | - M(addr) <= A
5 LDAX 2R 2 7 | - A <= M(2R)

30




6 STAX 2R 7 | M(2R) <= A
7 LXI 2R, datal6 10 | - 2R <= datal6
8 LHLD addr 16 | - HL <= (addr, addr+1)
9 SHLD addr 6 | - (addr, addr+1) <= HL
10 SPHL 5 | e SP <= HL
11 PUSH 2R L E— (SPy*(SP-1) <=

2R
12 POP 2R T R — 2R <= (ls)P)+(SP'
13 XCHG N DE <=> HL
14 XTHL 18 | - (SP) <=> HL
MaHTHKUI KOMaHAAJap
k- Haruxka
B I s oo B
COHM AC

1 ANAR 1 4 0+++0 A<= A&R

2 XRAR 1 4 0+++0 A <= mod(A +R)

3 ORAR 1 4 0+++0 A<= AVR

4 CMP R 1 4 e A==

5 ANI data 2 7 0+++0 A<= A &data

6 XRI data 2 7 0+++0 A <= mod(A + data)

7 ORI data 2 7 0+++0 A<= Avdata

8 CPI data 2 7 +++++ A ==data

9 RLC 1 4 +---- A7<-AB<-..<-A0<-A7
10 RRC 1 4 +---- AO0<-Al<-...<-A7<-A0
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11 RAL 1 4 +---- A7<-AB<-...<-A0<-C<-A7
12 RAR 1 4 +---- A0<-Al<-..<-A7<-C<-A0
13 CMA 1 4 | - A <= (unkop A)
14 CMS 1 4 +----  [Tr(C) <= (muukop Tr(C))
15 STC 1 4 1---- Tr (C) <= “1”
ApupMeTUK KOMaHIaJIap
TaanﬁM Huxn- Taxtaap Harmxa .
HEMOHHUKA| Jap Oearuiapm: H3ox
Ne COHH conu C,Z,S, P, AC
1 ADD R 1 4 +++++ A<- A+R
2 ADCR 1 4 +++++ A<- A+R+Tr(C)
3 SUBR 1 4 +++++ A<- A-R
4 SBB R 1 4 +++++ A<- A-R+Tr(C)
5 ADI data 2 7 +++++ A<- A+data
6 ACI data 2 7 +++++ A<- A +data+ Tr(C)
7 SUlI data 2 7 +++++ A<- A-data
8 SBI data 2 7 +++++ A<- A-—data— Tr(C)
9 INR R 1 5 -++++ R<- R+1
10 DCRR 1 3) -++++ R<- R-1
11 DAA 1 4 +++++ A <- 2/10 xoppexkrust A
12 DAD 2R 3 10 +---- HL <- HL+2R
13 INX 2R 1 5 | - R16<- R16+1
14 DCX 2R 1 R R16<- R16-1
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bomkapyBHM y3aTHIII KOMaHAAJIapH

TaanﬁM Hux- Taxtaap Haruka .

HEMOHMKA| Jap Oearmwiapmu: N3ox
Ne comn | M 1C,Z,S,P, AC
1 PCHL 1 5 | === PC <=HL
2 JMP addr 3 10 | - PC <= addr
3 JC addr 3 10 | - arap (C=1) PC <=addr
4 JNC addr 3 10 | - arap (C=0) PC <-addr
5 JZ addr 3 10 | - arap (Z=1) PC <-addr
6 JNZ addr 3 10 | - arap (Z=0) PC <-addr
7 JM addr 3 10 | - arap (S=1) PC <-addr
8 JP addr 3 10 | - arap (S=0) PC <-addr
9 JPE addr 3 10 | - arap (P =1) PC <-addr
10 JPO addr 3 10 | - arap (P=0) PC <-addr
11 |[CALLaddr| 3 (T — Honporpavara

yTuiICHH

12 CC addr 3 1 arap(C=1) CALL addr
13 CNC addr 5 i arap(C=0) CALL addr
14 CZ addr 3 1 | - arap (Z=1) CALL addr
15 CNZ addr 5 17 | - arap (Z=0) CALL addr
16 CM addr 3 1 | - arap (S=1) CALL addr
17 CP addr 5 7 | - arap (5=0) CALL addr
18 CPE addr 3 1 | - arap (P=1) CALL addr
19 CPO addr 5 17 | - arap (P=0) CALL addr
20 RET 3 1 | HOJIpOrpaMMaiaH

KaUTUICUH
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21 RC 1 5 | e arap (C=1) RET
22 RNC 3 11 | =---- arap (C=0) RET
23 RZ 1 5 | e arap (Z=1) RET
24 RNZ 3 11 | - arap (Z=0) RET

25 RM 1 5 | == arap (S=1) RET

26 RP 3 11 | - arap (5S=0) RET

27 RPE 1 5 | == arap (P=1) RET

28 RPO 3 11 | - arap (P=0) RET

bomkapum koMaHaajgapu
TapTud| Nyemo- | Muxa- |Taxraap Hamwka

No HHUKAa  |1ap COHM| COHM Cﬁ,ezrg’ﬂ;’pztc Hsox

1 IN port 3 10 | - port - naH KUPUTUIICHH
2 OUT port 3 10 | ----- port - ra YMKapUICHH
3 RST n 3 1 | - Maxcyc [1/IIra yTuncun
4 El 1 4 | - V3ununuiap TaKuKJIaHCHH
5 Dl 1 4 | - VYi3ununuiapra pyxcar
6 HLT 1 4 | - Tyxrtam komangacu

7 NOP 1 7 HaB6aTz[aer KOMaHJ1ara

YU

2.4. Accem0JiepAa Ty3WJIraH JaCTYPHU MAIIMHA THJIMIA YTKA3ZHII

Yoy 16-muK  CcaHOK

CUCTCEMacHuaaru

KOMaHJlajJap acocujia Ty3WwiraH I[porpamma

Kojutapra YTKa3winb, MHUKPOMPOLIECCOPId XHcoOjamn  EKu
OOIIKapHIIl CUCTEMAacH XOTHPACHHHUHT MOC ajpeciapura >KOWIallTHpUITaHUuIaH
CYHr Oakapunuiiu MyMKuH. KomannanapHu 16-Tuk CaHOK CHCTeMacHra YTKa3HII

Y4yH KyWuAaru >kajiBajijiad poiijaiaHuIain:
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Komanna >xkoWnamraH KaTak4yaHUHT aBBAJI KATOPUHUHI pakKamMu CyHIpa
YCTYHHMHUHI pakamMd OJIMHAJW Ba MWKKUTAa 16-JIMK CaHOK CHCTEMAaCHHHUHT
paKammapuaaH HOOpaT KOMaHAa KOAM XOCH KMIMHAMM. Y3 muura 16 - paspsamm
aapec €ku 16 pa3psinm MabIyMOTHHU OJIraH KOMaHAa MHKPOIIPOLIECCOPIN CHCTEMA
XOTHUpacura Kylujaard taptudaa xounamrupuianu: 1 — 6alT komaHaa Koy, 2 —
0alT agpec €KM MabIyMOTHUHT KMYMK OalTh, 3 — OalT ajgpec €KW MabIyMOTHUHT
KaTTa OalTH.

. 0 1 2 3 4 5 6 7 | 8 9 A B C D E F
LXI |STAH| INX | INR [ DCR | MVI DAD | LDAX | DCX | INR | DCR | MVI

0 | NOP B,d16| B B B B |B,ds RLC B B B C C C,ds RRC

L LXI |STAH| INX [ INR [ DCR [MVI |\ DAD | LDAX | DCX | INR | DCR [ MVI [ _ o
D,d16| D D D D |D,d8 D D D E E E, d8
LXI |SHLD| INX | INR [ DCR | MVI DAD | LHLD | DCX | INR | DCR | MVI

2 H,d16 | adr | H H H |H ds8 DAA H adr H L L L, d8 CMA

3 LXI" [ STA [INX [INR | DCR | MVI [ DAD [ LDA | DCX [ INR | DCR [ MVI [ -
SP,d16| adr | SP | M M |M,ds SP adr SP A A | Ad8

MOV | MOV |MOV | MOV |MOV | MOV |MOV MOVMOV| MOV | MOV | MOV | MOV | MOV | MOV | MOV
BB| BC |[BD|BE |BH|BL |[BM|BA|CB| CC CD CE CH CL CM CA

MOV | MOV | MOV | MOV | MOV | MOV | MOV MOVMOV| MOV | MOV | MOV | MOV | MOV | MOV | MOV
beB| bCc |bb | DE |DH | DL |DM |DA|EB| EC E,D E,E E,H E,L E.M E,A

MOV | MOV | MOV | MOV | MOV | MOV | MOV MOVMOV| MOV | MOV | MOV | MOV | MOV | MOV | MOV
HB| HC |HD | HE |HH | HL |HM |HA|LB | LC LD LE LH L,L LM LA

7 MOV | MOV | MOV | MOV | MOV | MOV HLT MOVMOV| MOV | MOV | MOV | MOV | MOV | MOV | MOV
MB| MC |[MD | ME | MH | ML MA|AB| AC AD AE AH AL AM | AA

ADD | ADD | ADD | ADD | ADD | ADD | ADD |ADD|ADC| ADC | ADC ADC | ADC | ADC | ADC | ADC

SUB | SUB |SUB | SUB | SUB | SUB | SUB |SUB |SBB| SBB SBB SBB SBB | SBB | SBB | SBB

B C D E H L M A B C D E H L M A
A ANA | ANA | ANA | ANA | ANA | ANA | ANA [ANAXRA| XRA XRA XRA XRA XRA XRA | XRA
B C D E H L M A B C D E H L M A
B ORA | ORA |ORA | ORA | ORA | ORA | ORA |ORA|CMP| CMP CMP CMP CMP CMP CMP | CMP
B © D E H L M A B C D E H L M A
POP JNZ | JMP | CNZ |PUSH | ADI |RST JZ Ccz CALL | ACI RST

& ~NZ B adr adr adr B ds 0 Rz RET adr adr adr ds 1
b |rRNC POP | JNC | OUT | CNC |PUSH | SUI |RST RC JC IN CC SBI RST
D adr N adr D ds 2 adr N adr ds 3

POP JPO CPO |PUSH | ANI |RST JPE CPE XRI RST

E|RPO H adr XTHL adr H ds 4 RPE | PCHL adr XCHG adr ds 5
POP JP CP |PUSH | ORI |RST M CMP CPI RST

F|RP PSW | adr DI adr | PSW | d8 6 RM | SPHL adr El adr ds 7
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Ha3zopar caBosuiapu

1. K580BMS8OA wmwukpormnpoleccopu Kyuujgard acocui KuUCMJIapura HuUmasiap
Kkupagu?
2. bup kpucramm MITHUHT KOMaH1agap CUCTEMAcH COHU Ba KoMaHjanap ¢hopmatu

TYIIYHTUPUO OCpHHT.

3. Komannanap cucremacu Kanaail rypyxJapra OyinuHaau?
4. MabayMOTIapHH y3aTHII KOMaH1ajJapyura Kaiicu KoMmaHaanap Kupaau?

5. AccemOnepia Ty3wIraH JacTypHU MallliHA TUJINTa KaHIal YTKa3uiaam?
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ISBN konx kauru: 5-94074-226-1.

3. I'peones B.B. Mukpokontpomiepsl cemeiictBa AVR dupmbr Atmel.
Mockga, UIT Paguocodt. 2002. 176¢.
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5. Ixon Mopton. MukpokonTposuiepsl AVR. Beoausiii kypc. IlepeBoa ¢
aHrnmiickoro. Mocksa, M3narensckuit oM «Jlomaka-XXly», 2006. 270c.

6. YcrpoiicTBa yIIPaBJICHUS pobotamu: CxemMoTexHUKa u
nporpammupoBanue. [Ipeaxko M., IlepeBon c anr.: 3emckoB FO. 2005, -416c.
ISBN kox kauru: 5-94074-226-2.
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3-maB3y: MEXATPOHUKA - ®PAH BA TEXHUKACUHUHI' SIHI'U
WYHAJIUIIAIUP

Pexa:

1.MexarpoHuKa TylyH4Yacu

2. MexaTpoHuka — (haH Ba TEXHUKAHUHT SIHTU COXacH

3.3amMoHaBU MEXaTPOH MOAYJIJIAPHUHT CHH(IIAHUIIH

4. MexaTpoH Ba poOOTOTEXHUK TH3UMIIAPUHU OOIIKAPHIILI

3.1. MexaTpoHuKa TYIIyHYACH

Keitunru humiapaa OytyH ayHéna ¢baH Ba TEXHHMKA COXAcUa SHTUA WYHaIIUII
Oynran MexaTpoHUKa mMaiijo Oynau Ba mMAgAaT OWilaH PUBOKIAHMOKIA.
MexaTpoHuKa MeXaHHUKa, 3JEKTPOHHUKA, XO3UPId 3aMOH KOMIBIOTEPIN OOMIKAPHUII
Ba MH(OpMAIUSHU KaiiTa UIIJIAIl METOJIapU coXajapy OUIMMIIapUra acocjiaHau.

MexaTpoH Moay/ulap Ba CHCTEMallap SIHTM Xycycusariapra jsra Oyirax
TEXHOJIOTMK MalllMHAJlap Ba arperarjiap, poOOTIapHU SPATUIIHUHT  aCOCH
XucoOJIaHaIu.

MexTpoHuka mmyHaaidl (aH Ba TEXHUMKAHUHI COXACHKH, YHIA MEXaHUKa,
AJNIEKTPOHUKA, KOMITHIOTEP KOMIIOHEHTJIAPUHUHT CEHEPreTUK OOFJIaHUIILIAPH aKC
STTUpWITaH OYnaau, Oy aca ¥3 HaBOaTuaa cudar KuxaTaaH ssHrA OyIraH MoayJsuiap,
CUCTEMaJapHUHI (YHKUMOHAN XapakaTJIapUHU Ba WHTEJIEKTyald OOMIKAPHUIIHU
tabmuHiaiian. Ceneprus (rpekda) — yMyMUH Makcajra €TUIIHUINra KapaTHJIraH
Oupranvkgaru  xapakar. MexaTpOHUKAaHMHI  KOMIOHeHTiapu  8.1-pacMpaa
KEJITUPUIITaH.

MexaTpoHuka Ba MEXaTpOH TEXHOJOTHSJIADHUHT METOMJIapU YHHBEpCas
xucoOnaHaau, ynap €paamMuga Mypakkad TEXHHK CHCTEeMaJlapHU SIPATHIL,
aBTOMATJIAIITUPWITAH  JIOWMXaiall, MalldHATapHA Ba POOOTIIApHU MOy
MPUHIIAINA ACOCHUIa KyPHUIIl UMKOHUSATH MaBXY/I.

XO03Upru KyHJ1a MEXaTpOH MOAYJJIap Ba CHCTEMajap KyWMuaaru coxanapa
KEHI' KYJUITAaHWIA]IN:

- MalIMHACO3JIUK;

- CaHOaT Ba Maxcyc poOOTOTEXHUKA,
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- aBUALIMs Ba KOCMUK TEXHHUKA;

- 3JIEKTPOH MAIlIMHACO3JIHK;

- aBTOMOOMJICO3JIHK;

- MUKpOMaIlMHAJIap;

- Ha30paT-yJIyOB KypuiMajaapu Ba MAallIMHAIAPH;

- UHTEJUICKTYyaJl MalllnHaIap Ba X.K.

MexaTpoH Moaysutapra Kyduaarua tajadnap Kynuiaaau:

-MalllMHAJIap Ba CHUCTEMAJlapHUHT cudaT >XKuXartnaH SHrU (QYHKIIHOHAT
MacajajiapuHu Oakapa OJIMIIL

-MalluHajaap UIIYA OPTAHJIAPUHUHT YTa FOKOPHU TE3JIMTMHUA TabMUHIIAILL,

-MOJYJUTAPHUHT yIABTPANPEIU3UOH XapakaTJIapuHU MHUKPO Ba
HAHOTEXHOJIOTUsIIapAa aMmajra Ol pHUI;

-MOJIYJUTAPHUHT Ba XapaKaTJIaHyBYU CUCTEMaJAPHUHT KOMIAKTIMIUTHY;

-KYIl KOOpJMHATAd MAallMHAJAPHUHT SIHTM KUHEMaTUK CTPYKTypajapu Ba
KOHCTPYKTHB KOMIaHOBKAJIAPUHU OJIULLI;

-y3rapyBuUd Ba HOAQHUWK TalllKd MYXHUTAA CHUCTEMaJlapHUHT WHTEJJICKTyasl
(baoMATUHA TabMUHJIAII.

3.2. Mexarponuka — ¢aH Ba TEXHUKAHUHT STHTH COXACH.

Mexatponuka — (aH Ba TEXHUKAHUHI SHTH coxacu OYnuO, (QpyHKIHOHAI
XapaKTH UHTEJUICKTyasl OOlIKapuiaaura, cudar *KuxaTaaH SHTH TypJlard MOy,
TU3UM Ba MalllMHAJapHU JoMUXayiall Ba WIUIA0 YMKAPUII YYYH aHUK MEXaHHKA,
3aMOHABHUI 3JIEKTPOHMKA, OOIIKApyB Ba JacTypJialll TH3UMJIAPWUHUHT CUHEPTETHUK

HHTCTpaluACH.
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LHDPOBLIE
CUCTEMbI
YIPABNEHNA

INEKTPOHHBIE
CHCTEMbI
VNPABNEHKA

QRNBOTHA MATED
HOMBIOTEPb!

INEKTPO-
MEXAHUKA

CAD, CAM, CAE
CUCTEMbI

e
M9 vaygagan W0

1-pacm. MexaTpoHukaga COXaIapHUHT CHHEPTETHK OUPIIaNTyBH

Mexanuka SnekTpomexaHuvka Mogennaw Tuanmnapu

SneKTpoHuKa Bowwkapuw cxemanapu CeHcopnap Ba gatuuknap

Bolwukapys Pakamnu 6owkapys MwukpokoHTponnepnap
ABTOMaTUK nonmnxanatu Cumynatopnap

Hactypuin TabMUHOT

3.3. 3amoHaBHii MeXaTPOH MOAY/UIAPHUHT CHH(IAHUIITT

3aMOHaBUI MEXaTPOH CHUCTEMaJlapHH JIOWWXaiaml MOIYJ MpUHIUIUIapra Ba
TEXHOJIOTHsIapra acOCIaHTaH.

YMyMaH MexaTpoH MOAYJUIap KyiHuaaru Typiaapra oymmamu (8.2-pacm):

- Xapakar MOIyJIH;

- XapakaT MexaTpOH MOIYJIH;

- HHTEJUIEKTyall MEXaTPOH MOJIYJIH.

Monyn (M) MamuHaHUHT yHU(UKALMAIaHTaH (QYHKIMOHANI KUCMHU OYiuo,
KOHCTPYKTHUB XKHUXaTIaH MyCTaK/JI KypHJIMa XHUCOOIaHaIH.

Mexatpon moayn (MM)- QpyHKIIMOHAT Ba KOHCTPYKTHUB KUXATIAH MYCTAKUI
Kypuiama 0yiuo, Typau ¢Gu3uk Tabuatra sra OYiaran KucMiiapJiaH TallKuil TOMaIu Ba
yJlap CHHEpIeTHK ammapar - IporpaMMaBuil HHTETpalUsIaHTaH Oyaiu.

Opatna MexaTpoH Monyiap Oup kKoopauHata OVilmua xapakaTHH (aiiylaHMa

€K1 YM3UKJIM) amaJira oIMpaan Ba KamaaH-KaM UKKH SPKUHIIMK Japakacura ara.
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Xapakat wmoaynu (XK)- KOHCTpYKTMB Ba (YHKIIMOHAd MYCTaKWJI
Kypuiamaaup. Y OOIIKapuiIyBUM [BUTraTellb Ba MEXaHUK KypWJIMAaJaH TalIKWI
Tomaau. XapakaT MOAYJIMHHHI OJATIard IopuTManaH ¢apku IIyHIaH HOOpaTKH,
YHJa JIBUTaTEJIHUHI BaJlIM, XapakaTHU MEXAaHUK Y3rapTUPTUUHUHT 3IIEMEHTHU
cudaThIa NIUIATUIAIN.

3aMOHaBUM MeEXaTpoOH MoAyJulapAa >KyAa KyI DJIEKTp MalluHajIap
UILIATWIAIU SbHU ACUHXPOH Ba CUHXPOH y3rapMmac TOK JBUIaTeUIapH, Kagamii Ba

MbE303JIETPHK JABUTaTeIap Ba OolIKanap Oyjaap KaTopura KupaaH.

MHTennektyan mexaTpoH moaynnap

MexaTpoH xapakaT moayanapu

XapaKkaT moaynnapu

bowkapysuu Ba [Osuratens MexaHuk ~
T 3NEeKTPOH Kypuama

Kypuamanap

NHPopMaLMOH Kypuama

2-pacM. MexaTpoH MOyJIJTApHUHT CUH(IIAHUIIN.

MexaHuK KypWJIMaHMHT TapKUOWra Typiid XWI peAyKTopilap, XapaKaTHU
y3rapTuprudiap, BapuaTopiiap Ba Oomkanap.

Mexatpon xapakat Moayiau (MXM) — KOHCTPYKTHB Ba (yHKUIHOHAT
MYyCTaKWI KypuiMa 0ynu0, yHUHT TapKuOura OOUIKapHIyBUYM JBUraTellb, MEXaHUK
Ba uH(popMaMoH Kypwima kupaau. MHdopmanmoH Kypuiama y3 vuura TecKapu
aJloKa cxemalapu Ba HHpOpMAIUs AATYUKIAPHU, XaMmJa CUTHAJUIApHU KalTa
WIUIOBYM, Y3rapTUPYBUYH DJICKTPOH OyokimapHu onagd. bynmait matuumkiapra
GoroumnynbCc  maTuMkiap — (MHKOAEpiap), ONTUK  YM3FUWIap,  aijlaHMa
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TpaHncopmaropiap KUpaau, yJap XapaKaTHUHT TE3JIMTM Ba XoJjaTu Oyhnda
uH(pOpMaIUs OJIMIIT UMKOHUHU Oepaauiap.

HuTtemnektyan mexatpoH monyn (MMM) — KOHCTpYKTHB Ba (yHKIIHOHAT
MYyCTaKuJ Kypuima OVnu0O ABuratellb, MEXaHUK, HH(GOPMAIMOH, 3JEKTPOH Ba
OOILIKAPYBYM KUCMIIAPHUHT CUHEPTeTUK MHTErPALMACH acOCUa Kypuilaau.

[Mysgat kw6, VMMHUHT KOHCTPYKUHMSCHAA MEXaTpOH  Xapakar
MojayJulapura HucOaTaH KylmiuMya OOIIKapyBYM Ba DJJIEKTPOH KypHJIMalap
VpHaTwiran Oynaau Ba yjap MOAYJUIAPHUHI HWHTEJUIEKTyall XyCycusTra »3ra
OynmumuHM TabMUHIaAW. by rypyxra pakamim XucoOnam — KypuiMalapH
(MMKpOKOHTpoOJIEpIap, Mmpoleccopiaap, CUrHall Mpoleccopiapu Ba X.K.), JJIEKTPOH
Ky Y3rapTupruuiapy, ajioka Ba OOFJIaHUII KOMITBIOTEP KypUiIMallapy KHUPaIu.

MexarpoHuka Tabpudura pakat MEXaTpoH MOJYJIIap MOC Keau.

MexaTpoH MamMHaJIap KyOo yadamud cucteMmanap OyiuO, yjnap HMKKH Ba
YHAAaH OPTUK MOAYJUIAp ACOCHUIA APATUIA/IH.

Nnuma® yukapuill cucTeMaiapyd Y4yH MYJDKa/UIAaHWITaH MEXaTpOH MalllhiHa
POOOTHHHT yMyMJIAIITaH CTPYKTypa cxeMacH 8.3-pacM/ia KeJITUPUJITaH.

Kypunaérran wmammnanap (poOoTiap) y4yH TallKd MYXUT TEXHOJOTHK
MyXUTAaH wuOopaT Oynmaau Ba y TEXHOJOTMK KMXO0371apJaH, TEXHOJOTUK
KypwiMallapAaH Ba OOBEKTIapJaH TalIKWJ Tomaau. Tallku MyXUTIapHH acocaH
UKKHU cuH(Tra OV MyMKHUH: I€TEPMUHUPIIAHTAH Ba HOJICTEPMUHUPIIAHTAH .

JleTepMUHUpIIAaHTaH MyXHUTIApra TalllKyd TabCUP NapameTpiapy Ba 00bEKTIap
XapaKTEePUCTUKATAPU OJIMHIIAH KEPaKiIu aHWKIWUKIA MabJIyM OYJIraH MyXHUTIap
Kupaau. ARpuM MyXuTiap Y3WHUHT Tabuatu Oyitnda HOAeTepMUHHUPIIAHTaH OYIay,
MacajsaH, 3KCTpeMaJl CyB OCTH Ba €p OCTH MyXHTJIapH.

TexHOMOTUK MYXUTJIAPHUHT XapaKTepUCTHUKAJapH AaHAJIUTUK Taxpuoa
TaAKUKOTIApu €pamMuia Ba KOMIIBIOTEPJIM MOJE/UIAlll METOMJIapu  OpKalu

AHUKJIaHaOH.

41




4.4. MexaTpoH Ba po0OTOTeXHMK TU3HPMJIAPHU 0OIIKAPHII

POBOTOTEXHUK TU3UM

PoGororexnuk tu3um — Oy Oupop Oup Basudanu Oaxapuil y4yH
MVIDKaJUIaHTaH, yMyMud OomkapyBra odra Oynran, Oup-HedTa MeXaTpOH
MOJIyJUIADHUHT TapKUOWH KUCMIIApUHH (MaxayUid OOIIKApHII KypHJIMalapHHU,
Ky4 DJIEKTPOHMKACHHM, MEXaHUK Y3aTTHWIApHU Ba CEHCOpPJApPHM) ATOHA MakMya

cudaTugary CHHEPTeTHK OUpIIaMacuIup.

Cucremsl ynpasinenus MuPTC

Bomkapurn xapaénuga WHCOH-OTIEPATOPHUHT WINTHPOKH Japakacura Kapad

M Ba PT Tu3umiapHUHT OOIIKApUII TH3UMHU KyWHIaruiapra axpaTHiaau:
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- ABTOMaTHK OOLIKAPYBIU

- ABTOMAaTIAITUPUITAH OOIIKAPYBIIU

- Kynna 6omkapunaauras.

Nxpo KypwIMalapyuHUHT XapakaT Typura kapad KyHujgaru OOIIKapuIll

TU3UMIIAPU MABXKY/I:

-y3IyKCHU3 (KOHTYPJIIH),

-IUCKPET XoJaTiu (“HyKTaJlaH-HyKTarada’ KaJamJin)

- IIUCKpPET NaBpiM (YeKKa XOoJjaT YeKJIoBUMjapw OVitmda, omaTtma xap Owup

KoopauHaTa Oyinda OUTTa KajgaMiin).

Boukapys y3rapyBumiapu Oyiinya:

- XojaTHU (TIO3ULIUSTHY)
- TE3JIUKHU
- Ky4 MOMCHTHHH.

BoumkapyB TH3UMJIApH.

PoGoTnapHUHT macTypuil o4MK OOIIKApPYB TU3UMIIAPH SHT COJJIa aBTOMATHK
OolIKapuira acocyianrad 0ynu0, poOOT (aoyuAT IOPUTAAUIaH TAIKd MYXUTHUHT
xoJlatu Oyinya Teckapu anokara sra Oynmaiiau. Ly cababmu Oynmait Oomkapys
TU3UMIJIAPU KapaCHHUHT OyTyH [daBpulia TalllKM MYXUT Yy3rapMaljuraH Wil
[IApOUTIAPH/IA KYIITTAHIIUIIA MyMKHH.

AanTuB 00IIKAPYB TU3UMJIAPH.

AnanTuB OOIIKApYyB TAIIKK MYXHUT MapaMmeTpiapura OOFIUK paBUIIa amalra
omupwiaau. IlyHuHr y49yH OomKapyB MakcaaWra JpUIIUIIa  OyH;ai
napamMeTpJIapHUHT Yy3rapuildra Ba yjlap Xakujard axOOpPOTHUHT ampuop TYIIUK
OynMaraH xoJsatiiapja KyJIaHuIaau.

AnantuB OomkapyB €paaMuia xaja KMJIMHAIUTaH coJiia Macananap cudaruaa
MaHUMYJISITOPHUHT YIUIANl KypUIMacHHH TacoAU(Hil )KoUIamran €K XxapakaTaaru
npeaMeriiapra HyHautupuO, yinapHu yuuiad Oolllka epra Kydupull, OUp KaTtop
npeaMeTiIap WYUAaH aHuK Oenrunapu Oyiuva (1IIakiu, paHrd Ba X.K.) OMpOpTacuHU

OJIMII, KY3/1a TyTWJIMaraH TYCUKHU alJlaHUO YTHUII KaOW MHUCOJUIAPHU KEJITUPHUII
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MyMKkuH. byHnmaii (aonusTHH amanra OMIMpPHII y9yH POOOT CeHcopiap Ouiad

KHNXO03JIaHI'aH 6§/HI/IHII/I JIO3HUM.

AanTuB 00IIKAPYBHUHT Ba3udasiapu.

Taconuduil >xoWnamrad JeTaTHU MaHUMYJIATOp OWJIaH OJIMII 3JIEMEHTAp

OMEepalUICUHU KYpUO YMKAMU3.

1.

8.
Q.

JletamauHr  Qazomarum XojaTH Ba YHH MapKa3WHUHT TEOMETPHK
KOOpAWHATaJapUHU aHUKJIAII.

Wi 30HaHUHT y9 ymgamd (a3ocuaa ynuiam KypWIMacHHHUHT JIeTall
TOMOHTa XapakaT TPOSKTOPHUSICMHU XHUCOOIaII.

Xapakar TpaeKTOPHUSICKM XUCOOMHHM pOOOT HOPUTMAIAPUHUHT HUCOUI
KOOpJIMHATa CUCTEMACUTA alJIAHTUPUILI.

XucoOaHral TpOEeKTOpus Oyiinya XapakaTHU amaJira OIrpHII.

JletanHu oymml.

MaHunynarop yuwiam KypuiMacuHM OeNTWIaHTaH SIHTYM HyKTara xapakar
TPACKTOPUSICUHU XHUCOOJIaIII.

By TpaekTopusiHM pOOOTHUHT KOOpAMHATA TUZUMUTA allIaHTUPUII XUCOOU.
By TpaekTopus Oyitnda xapakaTHU aMajra OIIHPHIIL.

MaHunyIsTOPHUHT yLLIAl KypUIMAaCHHU OYUII.

HNHTesiekTya  601KapyB TU3MMJIAPH.

WNuremnektyan OomkapyB TH3UMIApU acocuaa KyHujaru uiessIapHU

IAKIJUTAHTUPHULL ETAJIN:

- bomkapys Makcanu;

- Kapop xabyn xumur,

- XapaxkaTHU peKaJTalITUPUILL.

CyHuUil HHTEJUIEKTHUHT TUIIUK MacajlajJapura Kyiujaaruiap Kupaiu:

Macanan yiuHnap (maxmaT, JOMHHO KaOu) Ba OoIlKa IIyHTa YXIiaml

Macajajap - TeopeMallapHU HucOOoTaimiaa, OUup TWIJard MaTUHHM OOIKA THIITa

Tap>KuMa KWIHILA TYJIUK BapUaHTIAPHU KYPUO YMKUIIT UMKOHUSTH MaBXKy/]l IMac.

PoGoroTexHukaga Kydugarn wacaiajlapHd Xall KWIMII Y4YyH CYHBUH

MHTEJJIEKT 3apyp OYJIMIIN MyMKHH:
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CeHcopnapaH olMHraH axO0poTHHU KaiTa uuuiam ( GuibTpiail, axoopoTHU
3UYWIAIITHPHUIL, 00pa3IapHU TaHMIN);

Tamky MyxXut MoIeTUIapUHH SIPATHIIL;

XapaKTHU pexKaallTHPUIIL

XapakaTHU OOIIKAPHIII;

Po0oT Ba MHCOH Opacuaa HHTEIUIEKTyall HHTEPPEHCHUXOCHIT KUIJIHLI.

Ha3zopar caBosiiapu
1. Muxkpomnporeccopian OOWIKapyB THU3UMHHHHI MpPOUECCOp OJOKU
TapKUOWUTra KaHAal KypuiMaip Kupaan?
2. MUKpOIIpOLIECCOPIIM CUCTEMANIap/a Ky UIaHWIaIuraH X0oTupa
KypuJIMasiapH Typjapy KaHiam?
3. Mukpomnporeccopiiv CucTeMallapHUHT HHTepdelic KypruiMaiapu
Basu(acu HUMalaH nbopatr?

4. Mukporporeccopiy OOMKapHUIl KypUIMACUHUHT amMaliia Ky JIaH IIAIIUTa
MUCOJUIAP KEITUPHHT.

DoiigaIaHUITaH a1a0ueTIap

. Robot control devices: Circuit design and programming. Predko M. 2014,
402p.

. YcrporicTBa YIIPaBJICHUA poboTamu: CxeMoTexXHHKa "

nporpammupoBanue. Ilpeagko M., IlepeBon c¢ anr.: 3emckoB HO. 2005, -

416¢. ISBN konx kunru: 5-94074-226-1.

. I'peoneB B.B. Mukpokontposiepsl cemeiictBa AVR dupmbr  Atmel.

Mocksa, UIT PaguocodT. 2002. 176¢.

. IIporpammupoBanue Ha s3pike C s AVR wu PIC
MukpokoHTposuiepoB./Coct. FO.A. Illnak. Kues. MK-mipecc.2006. 400c.

. oxon Mopton. Mukpokontposuiepsl AVR. Broansiii kypc. IlepeBon ¢

anrauiickoro. Mocksa, M3narensckuit qom «Jlomka-XXliy», 2006. 270c.

YcrponicTBa YIIPABJICHUSA poboTamu: CxemMoTexHUKa 51
nporpamMmmupoBanue. Ilpeagko M., IlepeBox c¢ anr.: 3emckoB [O. 2005, -
416¢. ISBN konx kauru: 5-94074-226-2.
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V. AMAJIU MAIIFYJIOTJIAP MATEPUAJLIAPH

1-amaamii MamFyJa0T: Bup Kpuctanam mmkponpoueccopnap Ty3y/MLimM Ba

uwawl npuHUnnum

Nmpan makcaa: bup kpuctaiimm MUKpoIiporieccopiaap TY3WINILIY Ba UIILIAII

OPUHIMIY OUJIaH TAaHUIIUII OYiirda OMIMMIIApHU aKJUTAHTUPHUII.

MacajaHuHI Ky AHJIHLIIH

1. Bup kpucTaIsIM MUKPOIIPOLECCOPIAPHU UUKH CTPYKTYPACHHH YPTraHHUILL.
2. K580BMS8OA mukporipoiieccopu IMYIATOPUHN .TY3HWIAIITHHH YPTraHUIIL.
3. DOmynsaTop €praMua MUKPOIPOIIECCOPHH TAIKUK ITHII.
4. HarwxanapHu €310 OJIHIIL

MawryJor Badudanapu:

bup kpucTalZIM MUKpPONPOLECCOPJIADHUHT acocuil (apku KyWuaaruiapaaH

ubopar:

OMp KpHUCTAJZIM MUKpOIpoLieccopiiap Ba MUKpoOXMuapHHUHT pa3psajiapyu COHU
aHWK OENTrWIaHraH, CEeKLUMsUIM MHUKPONPOLECcCopiap acocuja KypuiaJuraH
MpoLeccop paspsUlapd COHM CEKUMsUIApHU — MMapajuieNb  yjall — OpKalld
VpHATUIIA]IH;

OMp KpHUCTAUIM MHKpoIpoueccopiaap Ba MUKpoOXMilapHUHT KOMaHAajiap
CUCTEMACH YEKJIaHIaH COHJIM KOMaHAAJIAapHU Y3 HWYMra OJlald, CEKLMSUIN
MUKpOIpoLEeccopiiapAa 3ca KOMaHAAJIAap COHM IPOLIECCOPHU JIOWHMXAJIOBYU
TOMOHUJaH OeNruiana y;

OMp KpUCTAIIIM MUKPOIIPOLIECCOPIAPHUHT ONEPAIMOH Ba OOIMIKapUIl KUCMIIapu
AroHa KpUCTaJ[a >MOMIallraH, CEKUMsUId MHUKPOMNpOLEeccopiap acocuaa 3ca
OMepalroH Ba OOLIKApWII KUCMJIApU OUp KAaTOp KaTrTa MHTErpajg CXxemalapHu
(Mapka3mii ~ mpoueccop — JJEMEHTJIApMHU,  Te€3  y3aTUIl  CXEMAaCHHH,
MUKpOIpOrpaMmany OOmKapuil OJOKMHU, aJpec pErUCTPUHHU, MUKPOIIpOTpaMMa
XOTHpacu, Ba MHUKPOKOMAaHJa pPETMCTPUHHU) MabllyM CXeMa acocuja ¥3apo
OOFJIaI OpKaIM KypHIaIHn.

Nuau 6axkapum TapTuodn:

bup kpuctamnm Mukpompoieccopiap Ba MHUKpoOXMIapHUHT HMYKHU

CTPYKTYypacH, UILIAIl MPUHIIMIIKM Ba KOMaHAAJIap CUCTEMAacHu OWJIaH TAaHUIIUIIHU 8
paspsanm KS80BMS8OA mukpomnporieccopu MUCOIUIA KYpUO YUKaAMU3.

K580BMS80A Mukporporeccopu Kyiuaaru acocuii KucMiiapaan nuoopar:

o 8-paspsmm apudmeruk-ManTuKui Kypuiama (AJIY);
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benrunap peructpu PC, xomanpganap OaXMpWMII »Kapa€HUJA HaTHXKa
Oenrunapu (Hosra TeHT €KU TeHT 3Mac (Z), mycbar éku maundwuii (S), KypT
&xu Tokuk oenrucu (P), yrumr paspsau kuiimaT (C), opaliiK YTHII pa3psin
kuitvatn (AC))HH Y3uaa cakiaiy,

akKymyJsTop (A);

axOOpOTHM WMKKWJIMK KOJIaH WKKWIMK-YHIUK KOATra Y3rapTUPYBUYM YHIIUK
Koppekus cxemacu (J1AA);

KOMaHJJaHUHT ollepainusi KOJWHU UdoaanoBun OMpUHUM OAWTHHU CaKJIOBYH
peructp (Per. komann);

KoMana aemudpartopu (Am komann);

nporpaMmaHu Oaxkapuill >kapaéHuga axOOpOoTHU KaOyJl BHIIYBUM, BaKTHHYA
CakKJIOBYM Ba y3aTyBuM ymymuii ¢oitnananuim peructpiapu (B, C, D, E, H, L
- 8 paspsanmu peructpiap (ymap 16 paspsamu BC, DE Ba HL peructpnap
KypTiuknapura OWpJalIMIIM XaM MYyMKHH), crek Kkypcarruuun (YC),
HaBOaTAaru KoMaHja aapecuHu cakjioBun komanaa cuetuuru (CK));
IPOrPaMMHUCT MYypO’KaaT KWJIMIIM MYMKHH OyiamaraH, MabJIyMOTIapHU
BakTuH4Ya cakynoBun (byd.per 1 Ba 2), Z, W Ba PSW peructpnapuy;

AJIY  Ba peructpiap HMOUIAly y4yH  OOWIKApUII  CUTHAJIApU
KETMaFrKeTHHJINTUHHU XOCHJI KAIYBYM CHHXPOHJIAII Ba OOIIKAPHII CXEMAaCH,;

16 pa3psuu aipecHu cakioB4YH Oydep perucTpu);

8 paspsaIM MabIyMOTIIAPHU MUKPOMPOIIECCOpra KUPUTHUIL/uuKapuiil 0ydepu;
akkymmyssitop, AJIY Ba ymymwmii QoifnamaHuin perucTpiapu opacuaa
MabJIYMOTJIAPHU UKKUEKIaMa HYHAIMIIIA y3aTyBYH MYJIbTUILIIEKCOD.

EHeurRA uOmHa I aRHEH
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1-pacm. bup kpucmaniu MUKponpoyeccoOpuHuHe U4Ku CmpyKmypacu.
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bynnan tamkapu mukpomnporieccop 16 paspsamm agpec 6ydepu A(15-0) Ba 8
paspsanu Mabiaymotiap 6ydepu I(7-0), 5 ta kupum (Cync F1, Cync F2, Ready,
Int, Hold) Ba 6 Ta unkum 6omkapumm curHamwiapu (Cync, Wait, Hlda, Inte, Dbin,
WR) ra sra.

Cunxponjam Ba OONIKapUIl cCXeMacu KOMaHJla Ba OMNEpaH]JIapHHU TaHJIAILI,
AJIYHU unuiamyHu O0UIKapuIl, KUPUTHIL/YUKAPUIL KypHUJIMAJIApUHU CUHXPOHJIAII
Ba OONIKApHII, MHKPOMPOIECCOpP HIIUAA KYTHUII PEKUMUHU TalIKWJ KWIHII Ba
XoThpara TYFPUIAH-TYFPU MYypOKaaT KWJIUII PEXKUMUAA MHKPOIPOIIECCOPHU
CUCTEeMa IMHACHJIaH aKpaTHII Basu(arapruHu Oaxxapaiu.

Ha3zopar caBosiapu

1. bup xpuctaum MuKponpoueccop Ba MHUKPOODXMHUHT  CEKIUSIH

MUKpOITpolieccopiapaan ¢papku HUMaaH noopart?
2. MUKpOIPOIIECCOPHUHT aCOCUH KypHIMalapUHU caHa® YTHHT.

3. MuKpoOmpoIeCCOPHUHT pEerucTpiapu Ba3u(pacuHu TYIIYHTUPHUO OCpUHT.
4. MuUKpONpOIECCOPHUHT UILIALI NPUHLIUIIMHYA TYIIYHTUPUO OCpUHT.

doiigananran axadoméraap:
1. A6nymmaeB M.M. Xwucobmam TeXHHKacH Ba OOIIKAPUIN CHUCTEMaJlapUHUHT
AJIEMEHTIIapU Ba KypWJIMallapy. DJIEKTPOH YKYB Kyiutanma. TomkeHTt 20157.

2. VmkaeB D. ABTOMATIAIITHPUIIHUHT MHKPOIPOLECCOPTH  BOCHTAJIAPH.
Maspyzanap Tymiamu. —Tomkent. TomTY. 2005

3. Viokaes D., V6aiinynacs V.M. ABTOMATHK GONIKAPHIIIA MHKPOIPOLECCOPIH
BOCHTanap Ba cucremanap. Taxpuba wuNUIApUHU OaXapull Y4YyH METOJUK
Kyutanmanap (pyc Ba y36ek Twuiapuaa). - Tomkent. 2010.

4. Viskaes D. Mukpomporeccopiap Ba MukpoIXM acocnapu. YKyB KyJUlaHMa. —
Tomxkent. 2018.

2-amMauii MamFyJaoT: MukponpoueccopaapHu JacTypJiail THIH
KOMAH/IAJIap TU3MMH.
Numpan makcan: [lactypiaiil TUIM KoMaHAaIapyu OujiaH TaHUIIIUIIL.

Ymymuii mawsaymoriaap:  Komanpamap — cucremacuHu 5 TypyX
KOMAaHaHJAJIapura ayxpaTuil MyMKHH:

- MabJIyMOTJApHM y3aTHIl KoMaHaanapu (14 ta komanaa);
- MaHTuKui koManaanap (15 ta komannaa);

- apudmetuxk komanaanap (14 ta komanaa);

- OOUIKApUIIHM Y3aTHUIIl KOMaHanapu (28 Ta komaHza);
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- Oomkapwui koMaHanapu (7 Ta KOMaH/a).

MabayMOT/IapHH y3aTHII KOMAHAAJIAPH

I R T I T IR
TN I O T W XN
I T B B WCEY

B A R WX 0N

1A A <- (DE)

12 (DE) <-

BC <-
datal6

DE <-
datal6

HL <-
datal6

SP <-
il 3 10 datal6

HL <-
(addr)
----
C5/D5/E (SP) <-
BC/DE/HL
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d8 - 8 paspsmiu MabIyMOT;

d16 - 16 pa3psaHIu MabIyMOT;
adr - 16 pa3psanu aapec;

R - 8 paspsnmu peructp (B, C, D, E, H, L xamna anpecu HL xydtoukna
KYypcaTWIraH XoTupa siueiikacu — M);

2R - peructp xydrimknapu B, D, H, aiipum xommapaa SP, PC (B - BC, D —
DE, H — HL xydTnuk);

port - uHTepdeiic TOPTUHUHT aipecH (8 pa3psiain).

MaHTUKHII KOMaHIAaJap

U S I I
[ XRAse | wowisss] 1| 4 | 4 | om0 [A<A~wc ]
RORAse woosss] 1| 4 | ¢ | 0o [A< AL |
[Cwpsie | woitisss| 1| 4 |

] | AR

'ORAM | B6 | 2| 7| 7 | o0r++0 [A<A[(HL)]
(CMPM | BE || 2] 7| 7 | 4| A==
7|7 | 0+++0 A< a
7 | 0+++0 A<

>
m
!
I

A
A<-A|(HL)
|_0+++0 | A<- A & datal
" F6 || 2| 7 | 7 | 0+++0 | A<-A|data |
| 2f 7]

| +++++ | A == data
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= I S
(N N I
= I I
--E A <- A+(HL)+
I I 5
I
O R

cE 2| 7] ++lA<Ardatar |
51




1 I T T+ ey

I I
C,A\\(<-A-data-

R16<-R16-1

BomkapyBHM y3aTuin KOMaHaaaap

PC <- HL
PC <- addr

DA 3 10 if (CY) PC <-
addr

if (ICY) PC <-

if (M / IM) PC

if (P / 'P) PC <-




| T ] | ladr

if (CY /1CY)
poma | s | | — |REN
35 - if (Z/12) CALL
addr
if (M / IM)
o | | — |G

if (P/1P) CALL
addr

if (Z/12) RET
if (M / !M) RET
[E9E0 | 13 | Sm1 | —— | if(P/IP)RET

Kapaénnu OoIKapuIll KOMAaHIAaJap
A <- IOSEG (port)
BBOJ

EIEIE
BBIBO/I
n=0..7
BN
0 | -]
30 | -]
00

Pazpemmts
MPEPHIBAHNE

3anpeTuThb
MIPEPHIBAHNE

I:I Yrenue Macku
|- |- | Veranoska vacks
Ocranos

L0 | 1 1 7 | - | Heromepuwm
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MatHiu axO00pOTHU 3MYJISTOP MOHHMTOpUIA EPUTHUII AITOPUTMH Ba YHHUHT

acceMOJep THIHIATH JACTypH.

Basuda: Kyiinga kenTupuiarad ajirapuT™ Ba JAcTyp acoCHa SIHTH ajJrapuTM

BA J1aCTyp TY3HUHI.

Maraan ax0opoTHH MOHHTOPIA EPHTHIN AJITOPHTMHE BA AACTYPH

4
FPer B ra panr HoamM,
Fer C ra cCHMBEOANE P COHM,

HL ra maccup agpecs
]

Paur B pad A cpkanu noprra,
Koa (M)w aaH A opkann
nopTra,

Agpec +1,
CHMBOAAAD COHM =1

Homanga Bears Homangs
000 06 7F MV1 B, TF Per B ra pamr Kogu
(2 0E (8 VI C, Far C 13 cHManN3p COHKW
O 211500 L¥l H, 0015 HL ra maccue aapacH
o007 78 ml: | MOV A B PaHr B gam A ra
(008 D330 OUT (30 A naH noptra
DN TE WO A, (M)w | Hoo, | M]e gas A ra
OO0B D300 ouT 00 A faH NopTra
Q00D 23 INX H Agpec +1
QO0E oD O C CHMBEDONNAD COHH -1

Ha3zopar caBosiiapu

Eapuwa CHmMa0n
EpHTINOMMRT

TixTaw

1. Bup xkpuctamm Mukpomnpoueccop Ba MUKpOOXMHUHT CeKLMSITU
MUKpoTpolieccopiaapaad Gpapku HUMaaaH noopar?

CoOoNOGORWN
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MuUKpONpOILIECCOPHUHT aCOCUN KypUJIMaJIapuHU caHa0 YTUHT.
MuUKpONpOILIECCOPHUHT PETUCTpIIapy Bazu(acuHu TyIITyHTUPUO OEpUHT.
MUKpONpoOLIECCOPHUHT UILIIAII MPUHIUITMHU TYIIYHTUPUO OEpHHT.
Accem0iep TWIMHUHT KOMaHaanapu ¢popmatiapu
MabiayMoTIapHH y3aTUIll KOMaHaanapu
ManTHuKuit Ba apuMeTuK onepanusiiapHy amaira OUMpyBYM KOMaHanap
bomkapyBHU y3aTHi KOMaHIaIapHu.
bomkapum komMaHganapu.




DouaaTaHWITAH afaduéTaap
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3.Jlbkon Mopron. MuxkpokonTposiepsl AVR. BBoanbiii kype. IlepeBos ¢
aHrauiickoro. Mocksa, M3garensckuit qom «Jlomaka-XXli», 2006. 270c.

4.YcTpoiicTBa yIpaBJIEHUSA poboTtamu: CxeMoOTexXHHKa u
nporpammupoBanue. IIpeako M., IlepeBon c anr.: 3emckoB FO. 2005, -416c.
ISBN ko kauru: 5-94074-226-2.

3-amaymii mamryjaor: MEXATPOH BA POBOTOTEXHUK
TH3UMJIAPHU BOIIKAPHUII KYPUJIMAJIAPUHHA JIOMUXAJIAII

HNmpan makcag: Mukporpoieccopin OOMKApUIll TU3UMIAPUHUHT TYPIIH

KypUJIMaJlapuHU JIOMUXaall acocjiapy OWIaH TaHUIITUIIL.
MacajaHUHT Ky AHJIHIITH

1. Mukponpoueccopiiv O0IKapyB TAZBUMUHUHT MPOLIECCOP OJIOKU.

2. Muxkporipolieccopian TU3UMHHUHT XOTHPa KypuiIMacH

3. Mukporporieccopiu cucCTeMaIapHUHT HHTep(deiic Kypuamanapu

4. Muxpomnporeccopian OONIKapUIl CHCTEMACUHUHT aMalia KYJTaHUITUIIH

MauryJor Ba3ugasapu:

1. Mukpomnporneccopian  OOMIKapyB  TU3UMHUHUHT  Mpolieccop  OJOKUHU

JIOMMXaJiarl.

2. Mukpomnpoueccopiu cucreManapia KyJJIaHWIaJIWraH XOTHpa KypuiIMallapu

JJormuXxanaril.

3. Mukponporieccopiii  CHUCTEMAJIApHUHT  WHTEpPeic  KypuiIMalapuHU

JJormuXxanaril.
4. Mukpormpoliieccopyiv OOMKApHIll CUCTEMACUHUHT aMajlia KyJITaHUIIIH.

Nnu 6axxapum tapTudun

1.IIpouieccop GJIOKMHU JOMMXaIAIL.
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Bbup xpuctamm MuKpomnpoieccop acocuia mporeccop OJI0KHMHU JOHUXaarl
cXemacH Kyiujaaru pacmaa KeITHPUJITaH

I0EN

BUSEN : A0 = 1] po Qo i 1 po o0 k] E—aoro
o Al [ 2| D1 Q1 [ 21 D1 Q1 g—ADRl
R1 A2 & 31 D2 Q2 {1 31 D2 Q2 fL TADRZ
A= ] A3 B 4 D3| | Q3 44D3| | Q3 [5—ADR3
A4 [0 5| D4 D | Q48 Y] S | Q4 —ADR4
A5 [ SiD5| 5 | Q5 LD5| 5 | Q5 7 ADRS
A6 |2 L D6| B | Q6 D6 B | Q6 g ADRS6
A7 p7| £ |oQ72 D7 | T | Q7 [g——ADR7
A8 °__ ADR8
o BQ1 AQ [ JATT Ll g %ADRQ
4”—@ g |AL0 24 oe —29 oF 7, ADRI0
‘ é All --—ADR11
S |Al2 ——ADR12
L—ix ” 2iar | 8|3 12 ADR13
I o2 15 a2 2| Araf2 16 ADR14 Al
§ N A5 VsEN N -I =—ADR15
—swne| O |rReaD READ — DBO!
S |res — 12|3es Do 12 15| by DB1ME MII >
£ D1 17 p1 DB2 BIII
RDYIN PCLK — D2 fF— D2 DB3 pr—r
STSTBS— D3 f[——p3 X DB4f2
B 6 < 18
D4 A D4 % DB5! » . 5 .
ps F——4 D5 2 |DB6 ADR13 =«=— 0 0 ¢+—
D6 Z/—A D6 § DB7I ADR14<—§ 1 1 '2_2
14 I | 3
c2 voJ/ I 3 :gLD b7 il INTA 423 2L ADRIS ‘_27 =g g ,Z
WR 2 ewr 10R >:I25 22 8 c1 E 4 ¢l s
o paiN 24 e [ ] Tow 3 c2 5 5 ¢ o]
A HLDAQ = HLDA MEMRpL—2 ‘j C3 6 ¢
B warr 216 1dersrs IMEM$Li—25 B 7 ¢
INTE o]
SYNCLL

9 10{11] 12]13 20] 26

3.1-pacwm. [Iporeccop OIOKUHUHT CXEMACH.
2. MuKponpoueccopju CHCTEMAJIAPHUHT XO0THPA KYPUJIMACHHHM JOHMXaJIAlIl.

Mukporpoueccopian OOIIKAPUII CUCTEMAJIapUa XOTHUpa KypUJIMacu 3SHT
acocHil Kucumiapan oupu OYnuO, y UKKM TypJlaH: TallKU Ba MUKH XOTHpaJapAaH
nbopar Oynaau.

Tamku xoTupara: KaTTUK AUCK, MarHUT JUCK, MarHUT JICHTA, KOMIAKT JUCK,
Flash xotupa Ba Oomikaiap Kupau.

Nuku xoTupa KaTTa HMHTETpall cxemajap acocuja Kypwiran OymmO, ymap
SHEprusra OOFJIUKIUTH, WUKH TY3WIWIIW, WA TPUHIUIHN, UILIA0 YMKAPHIIAIIL
TEXHAJIOTHACH Ba OollKa KypcaTkuwiap Oumnan ¥V3apo dapknanamu. Kyiinmaru
pacmaa MIlnun  Oomkapuin cuctemanapuaa KyJUIaHaJAWUTaH XOTHpa KypuiMacu
TypJapy KI1acCU(PUKIMOH Ipadu KEATUPUIITAH.

TIporpaMManamTHpUIaNral XoTupa Kypuiamack; DEDY - anexrp nmmynscu
Ownan  €3unanu, NEKTP  UMOYyJIbCH  OWiaH  YYdMpWiIaaudraH  Kairta
porpaMMaaliTUPUIAUTaH TOUMUNA XOTHPA; DEYOV- AJIEKTP UMITYJIbCU OWIIaH
€3umnaiu, ynbTpaduonet HYP onan Yuupuiiaurad KaiiTa
MporpamMMaIalTUPUIAIUTAH JOUMUA XOTHPA.

OnepaTyB XOTUPAHUHT CTATUK Ba IWMHAMMK TypJlapu Kyhujaru ad3amivk Ba
KaMuWJMKIapra sra - OWUpJIMK to3ara sra Oynaran kpuctaiga cratuk O3Y ra
HucOatan 10 6apoOap kaTTa Xaxkumjaard JuHaMuK O3YHM KOUTAIITUPUIL MYMKUH,
nexkud nuHamMuk O3V sueiikacuparu axOOpPOTHM MIIOHWIM CaKJall YYYH MabllyM
BAaKT MHTEpBAUIapUAA TUHAMHUK pPereHpauus KWK 3apyp. Perenpanus neranna —
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auHamuk O3V syeiikacuparu  axOOpOT/IapHU — KYJUlab-KyBBaTiIad  TypHII
Bazu(acuHu OaxkapyBUM CHUFUM 3aps/IMHA JaBpUil paBuIla TUKIA0 TypuIn
tymmmHmwiaa. Cratuk O3Y OyHpail xapEéHra MyxTox 3mac.

3. XoTHpa KaTa HHTErpaj cCXeMAJAPUHUHT MYKH CTPYKTYypajaapu

Cratuxk O3V¥Yga n pa3psanu agpeciap IIMHACUIAH KEIyBUM KOJHU Oup
KucMu Karopaap pemdparopura (KZI), KoiaraH KMcMH YCTYHJap Jeludparopura
(YD) y3atunamu. Yxum/ésumnn 6omkapum 61okura (B5) RD(Ykum) Ba WR(&3mm)
curHayuiapu acocuna TtymiaoBun wmatpuna(TM) sueiikacu Owmnan MII opacuna
MabaymoTiaap Oydepu(MbB) opkamm MabaymoTimap anMmammuamiagu. Kyinmarun
pacmuiap/ia XOoTupa KarTa HHTerpall CXeMaJapUHUHT YMYMJIAIITUPUITAH HUKH

[13VY- 6up mapra nmporpaMManalITUpUiIagUrad xotupa Kypuimacu; I3V -
CTPYKTYpacu KEITHUPUIITaH.

XOTMDaﬂHeﬁKaﬂaQr lFS-KDMCTaﬂﬂTaHHBUJCMrHaﬂM
"l\'_l i
1 O |-
H—H tH
5 — = Ml
Tynnosuu AT
[H1 {1
<—
> Wil RO
¢ WR
Urp

3.3- pacm. 13V, TIIT3Y Ba aifpum typaaru cratuk O3V kaTTa HHTETpal
CXEMaJIAPUHUHT UYKHU CTPYKTYpPACH.

l DI
! b

m m
| NE ]
m m
[ NE RN
mm
[NE ]

A 4

|:|D —> 10

Tynnosuu

Ab KA MYBb

ya “——Ww/R
B
3.4 — pacm. Jlunamuk O3V KaTTa HHTErpas CXeMaJapHHUHT HYKH CTPYKTYPACH.

—>
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4. MuKponpoueccop/ii CHCTEMAJTAPHUHT XOTHPAa KYPHJIMACUHHY JoinXaIall
acocjapu

[13Y, TII3Y Ba aiipum Typparu cratuk O3Y MuHKpocxemanapu acocuia
XOTUpa KypWIMACHHHU JOWUXalall Y4yH Tanad ASTHITaH XaXHUMHH TabMHUHIIAII
Makcaauaa OMp HeuTa KaTrTa MHTErpajl CXeMajlapHH XOTUpa Baparu KaOu yjail
J03UM. XO0THpa KypUJIMACUHUHT Xap OMp Baparujard MabIyMOTJIAap KUPUIL/UUKHILL
pa3psiisiapd COHM MUKPOTIPOILIECCOP MabyMOT/ap IIMHACH pa3psilapyu COHUTa MOC
Oymumm 3apyp.

Cratuk O3Y MHKpOCXEMaJapUHHHI alpuM Typjiapuaa TYIUIOBYU
MaTPULIAHUHT sueikamapu OWp pa3paIiiun CTpyKTypara sra OymmO, ymapaa
MaBJIyMOTIAp KUPUIIM Ba YUKUIIM YIyH MHUKPOCXEMaHUHT ajoxuaa Oo&Kdasapu
axpatwirad. byHmail Mukpocxemanap acocuaa KypwWiraH oOIepaTHB XOTHpa
KypUJIMacUHU MHUKPOINPOILIECCOPIN OOIIKAPUII CUCTEMAJIAPUHUHT HMKKHA EKJIama
HyHanumra osra OyiaraH MabiayMoTJIap IIMHacura yinaHumu  3.6-pacmja

KCIITUPHJIT'aH.
Al
Ao Ao
Do . Do
a< b < cS

3.5-pacwm. I13VY, TIIT3Y Ba kyn pazpsanu cratuk O3YMuKpocxemaiapura
aCOCJIaHTaH XOTUPa KypUIIMACHHUHT CXEMAaCH. «a» Ba «by» - aapec
nemuppaTOPUHUHT YNKHUIILIIAPH.

JluHaMUK XOTHpa KaTrTa MHTETpall CXeMallapuja Kym XoJulapaa aapeciap
oydpepu(Ab) ampecnap mmHacura HUcOaTaH HUKKM MapoTaba KaMm KUpHIITra sra
6ynm0, ynapaa ajgpec MHUHACH pa3psAapuHU XOTHPa MUKPOCXEMACHHHUHT KaTopiiap
Ba YyCTyHJap naemmdparopiapura KaOyl KWIHII XKapa€HW TaKT UMIYJIbCH JTaBpH
MKKH KACMra OYIMTraH Xojja aMmaira omupuiaad. bupuHam kucMuga aapecHUHT
KaTTa paspsaiapu Karopiiap jaemudparopura, UKKUHYM KUCMHA aJApECIapHUHT
KHYUK paspsaijiapu ycTyHmap aemmdparopura kaOyn kunuHaau (4.7-pacm). by
xapaén RAS Ba CAS curnammapu O6mian Oomkapuiaad. MabiymMoTiaap KAPHUTHUIIL
Ba 4YHKapuil ajoxuja Oydepnap acocuga amanra OIIMPWITAHIUTH —YUYYH
MabaymoTiiapuu  kuputumn  O0ypepu (MKDB) Ba MabliyMoTIapHH YUKAPUII
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oybepu(MUB) Tyrpunan-tyrpu MIIHu uKkuEKIamMa HYHATUIUIMK MabIyMOTIAp
IIMHACHTA YJIAHUII UMKOHMSTHUIA 3Ta dMAC.

bynnaii ynanum mmHa (opmuposatenu (ILIP) mukpocxemacu Epmpammnaa
amanra ommpwiaad. JMHAMUK XOTHpa Y4YyH pEreHHpanus CXEMacH aloxuia

KypHJIaJIu.

1 1
2 | OBl 2 ML
0 0
3 3
ALU - 1 N N
AO 2 AO T
0
3
4 cs
1
S'/ nuul _—
K 1 oy
e Ao DI P
A 03 DI
E3unww 'WR
_» . ]
n1 DO
=3 T
2 2
DI P
3 ni n2 nn 3 ;3 DI
nln2 [nn .
DO
=3 T
DI P
16 16 +3 DI 16
ni ln1s Inn .
DO
03YHu +3 T
TaHANaWw
CUrHaun
1

3.6-pacm. Cratuk O3Y KypuUIMacHHUHT CXEMACH.
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DO

Al 1 K155/111
1 K155/111
2 & 1 1
2 9 1 1 —
& Ao
3 2 2 2 2
4 & . 10| 1 3
&[" 3 3
111 1
5 4 :
5 4
6 & 121 8
6
&
! 7 > 5
8 & 13]1
o} |
CAS & 6 6 A
9 5 174 1 _ |
10 & 10 151 !
2 ) RAS, CAS- curHannapm
11 11 16 1 8 KaTop Ba YCTYH agpecuHun
12 & 15 TaH/alWHM bowKapaaum.
&
13 13
14 &
14
&
15 o 15
16 16
RAS &

3.7-pacm. Tunamuk O3Y KypuiMmacuaa aapeciap MMHACHHA KUCKAPTUPHUIITaH

azpecnap KupHIlJIapura yJIaHuIl CXeMacH.

Kyhinpmarn kanBanma auMpuMm  cepuslard XOoTUpa KaTa  MHTErpai
MHUKpPOCXEMAJIAPU Ba YIAPHUHT XKMH KEJITUPUIITaH
o3y I3y 113y
cepusicu XaXMHU cepusicu XaXMU cepusicu XaXMU
Craruk Mackanu €)56)Y
K132PV2 7 Kout K541PE1 2 Ko6aiit K558PP1 2 Ko6aiit
K137PV1;2 | 1;16 Kout | K568PE1;2;3 | 2;8;16K06aii | KS58PP2 16 KoGaiit
K565PV2 1 Kobaiit K596PE1 T K1601PP1 | 2 Koaiit
8 KobaiiT
Jnamuk dolirananyB4u Mporp. DEYOY
K565PV1 1 Kout K565PT1 0.5 Ko6ait K573P®1 1 Koaiit
K565PVY5 32 Kour | K556PT4 1 K6aiit K573P®2,5 | 2 Kb6aiit
K565PV6 64 Kour | K556PT5 2 Koaiit K573P®4 4 Koaiit
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5. MuKpOnpouneccop/Iiu CHCTEMAJTAPHUHT HHTepdelic KypuiIMaJapyuHu
JiofuxaJant

IMapajuteas Ba keTMa-KeT NPUHUMILIAPAA MILJIOBYH HHTepdeiicaap
Mukpornponeccopan  OOIIKApUILI CUCTEMAllapujia KyJulaHaguraH HHTEp-

deticnap 2 Ta rypyxra OyiuHaIu:

-napajuienb MPUHLNIIA UIIUIOBYM UHTEepdeiicaap;

-Ke€TMa-KeT MPUHITUIIAA UIIJIOBYH HHTEepdercIap.

HuTtepdelic karra UHTErpall cxemaiapyd OWIaH MHUKPOMPOIECCOop OIO0KH
opacuja axO0opoT mMmapajuieNb Kojja ajdMallwiaaud, HuHTepdeiiciap Ba Taliku
KypwiMajiap opacuaa 3ca uHTepdelc HIUIall NPUHIUIMHUHT Typura kapao
napajienb €KM KeTMa-KeT KojJ1a ax00poT anMaliuiaim.

[Tapannens unTepdeiic unuam npuHuuMnu OwunaH TanummimHan KS80BBSS
KaTTa UHTErpaJl CXEMACU MUCOJIMIA KypaMU3:

MLL- mabnymoTnap wuHacu;

ao 8
M"QZ>, nu <Z> AO,Al- apgpecnap LWWHACUHUHT 3SHI KUYUK 2
A 4 paspagm;
AWl —» <Z> RD,WR-yKuL Ba €3ULWHU 6oLwKapuL
—> 4
T <Z> CUrHannapm
— a7 3 CS- KpucTtan TaHnaw CUrHanu;
BLU _AO <Z> AB,C- 8 pa3pagim MmabaymoTiap  y3aTuLl

] KaHannapu (C KaHanu anoxuaa 21a 4 paspsanu

3.8-pacm. K580BBS55 MukpocxeMacCHHIHT KUPHUII/YUKUII CUTHAJIAPH.

by mapamnens wuHTepdeiicHm 3  Xuin  MII  peKUMHIAH ~ Oupura
MporpaMMamaliTHPHUIIT MyMKHH:

“0” um pexuMm — Oapua KaHaymap Oup-Owpura OOFIMK OYyIMaraH XoJja
KaOyJ KWauIra €Ky y3aTUIITra HIUIald MyMKHH.

“1” un pexxum — A Ba B kanammapu kaOyn Kuiumra €Kd y3aTHINTa
unutainu, C(4-7) A xaHanu yJaHTaH TallKW Kypuima OwiaH OomKapuii
curHauiapu OViinua O6ofnanum yayH, (C(0-3) B kaHanu yjnaHran Tamikyd Kypuima
OuitaH OOILIKAPUIN CUTHAJIIApHU OYiinya OOFJIAHUIN YIYH UIILIATUIIA]H.

“2” un pexuMm — A Ba B kaHammapum MabIyMOTIIApHH HKKH €EKJaMa
HyHanmumia y3aTuil yuayH unmaTtuiagi, C KaHaduHUHT Basudceu “1” uu pexumaaru
Ounan Oup Xui.

WuTepdeiic nmnam pexumu Oomkapui cy3u peructpu (bCP) ra €3mnran
Koz Ounan ypHatunaau. BCPuunr ¢popmatu 4.9-pacmaa KenTUPUITAH.
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3.9-pacm. K580BBS55 untepdeiicu yuyn bCP dopmatu.
Macanan, “0” un pexxnmaa A kaHanu Ba C KaHaJIMHUHT KUYMK 4  pa3psau
OOIIKapuIl CUTHAJUIApUHU OO0BEKTra y3aruil, B

8 A
kaHamu Ba C xaHammHUHT Karra 4 paspsaau

A A
4 Y N

110{0(0j2(0O|1|O0O

CUTHaJUTapHHU 00beKTIaH KaOyn kuiuil yuyH BCP ra

8 A KOIWHM y3aTUII 3apyp.

Muxkpomnporieccop Ounan napaniens uarepdeiic kanawiapu éku BCP opacuna
MabaymMoT anmamuHum xapaéuu A0, Al, RD, WR curHamnapu opxkamu
oomkapmiaau. MukpormnpoleccopaaH axoopoTHU UHTepdelc KaHalapuaaH Oupura
éku BCP ra é&wumnnm WR curnamm, ykumnm 3ca RD curnamm Oomikapaau.
Kananmapuu agpecnam koajnapy Kyiuaard kaiBajijga KeITUPUIITaH.

Al | AO Kanan

0 0 KA

0 1 KB

1 0 KC

1 1 BCP

Kerma-ker unTepdeiic nuutam npuHuunu Ounan taHumumHu K580BBS1
KaTTa MHTETpaJl CXeMacu MUCOJIMIa KypuO YMKaMu3.
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MW A0 RD WR C

IR

KKB TKXTB
AIJ qlKlT HH

KKb — kabyn xwmm O1oku, Yb — y3arum 61o0ku, TKXTb — Tamku
KypwJiMa XOJIATUHUW TEKIIUPUII OJOKH; M — MabAyMOTIap KUPHUIIA, 9 —
MabJIYMOTJIAp YUKHUIIH, K — Y3aTUII Kapa€HU TYT'YraHJIUTUHUA KYpcaTyBYHM CUTHAI, O
— Y3aTUIIHM OOIIKApHIll CUTHAJIW, C — CHUHXpOHJAam curHanv, U- curHamiap
TYIJIaMU TalllKM KypuJiMa Ba KeTMa-KeT MHTEpPEHCHHUHT ¥3apo y3aTuill Ba KaOyl
KWJIWIITa TAUEPIIUTUHU CYPOKJIAI Ba TACIUKIIAII CUTHAJUIAPH.

580BB51 keTma-keT NpUHUMIAA WIUIOBYM UHTEPHEUCHH 5 XU PEKUMIaH
Oupua UNUIAll y4yH NPOrpaMMaIaITUPUIII MYMKHH: CHHXPOH Y3aTHII PEKUMH;
TalIKA CUHXPOHU3ALUS aCOCHU/IA y3aTHUI PEXKUMH; CHHXPOH KaOyJl KWIUII PEKUMHU;

ACHHXPOH y3aTHII PEXKMMU; ACHHXPOH Kaoyi1 KAJTHIIT
PEXKHMH.
< A\ A > ML
h - Alll
\/ v VvV V¥ \/ v VvV VvV VY
[0-A7 AO Al RDWR CS [0-A1 A0 RD WR C CS
A | B C KKB TKXTE
y'y
T FE 7 IT it
AL
7'y
>
AK

T

3.11-pacm. UnTepdeiiciapHuHr cucTemMa MuHaJapyura yJIaHHIIl CXeMacH.
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Mmucou. [Tapannens uatepdeiic opkaau pakamiiu Ba Y3JIyKCU3 CUTHAJUIAPHU
KUPUTUII Ba YUKAPHUIIL
Mukponporieccopiii OOMIKAPUIIT CHCTEMACcH OOIIKApHII OOBEKTHTa YHHHT
VKPOUYM KypUJIMaJapUHHU MIIra TYIIMPYBYM OOLIKAPUII CHUTHAJUIAPUHU Y3aTHILH,
xamia 00BEKT XOJIATUHU HA30paT KUJUII YYyH YHUHT JATYUKIApU CUTHAIIAPUHU
KaOyJl KUJIuIM Jo3uM. by Basudanapuu OaxapyBuu mnapayjiesib MHTEPGEHCHUHT
Oornanui cxemacu 4.12-pacMj1a KEITUPHIITaH.

K580BB55
— BbC1
MW (A0 | in fal ) v
) 0
% — BbC8 Na4 _,)
A |« Op1
4—
ALl paH :: Ap4 > 3
a7
BW |[—1A0 C <_
A1 » Uic
o
> APY
-

3.12 - pacwm. [Tapamiens uHTEpPEHCHUHT OOBEKT OMIIaH YIIAHUIII CXEMACH.

by epma: BC1..bC8- o0bekT yuyH Oomkapum curHamiapu; pl..JIp4-
pakamuin gatuukiap curnamnapu; Ja0../{a4-ananor natuukiap curnamiapu; Y0,Y1-
aHajor koMmyTaTopHu Oomkapuin curnaapu; AK-ananor komyratop; APY (ALII)-
aHasior pakamuu y3raptuprud; HMc- APYHunHr asamor curhan kupuimu; II -
APYuuHr ¥y3raptvpuin skapa€HuHM Oonuiamy ydyyH Oomkapum curdanu; KII-
Y3rapTUpUII TyraraHauruHu kypcayBun curHain;, Jl0+/[7- anamor patuuk
CUTHAJIMHUHT PaKamJIM 3KBUBAJICHTU YUKHIILIAPH.

[Tapannens uatepdeiicHUHrT A KaHaIu — OOILIKAPUIL CUTHAJUIAPUHU y3aTHUII
yuyH, B kaHanmm — y37myKCcH3 CUTHAJTIAPHU paKaMIIM DKBUBAJICHTUHHU KaOYJ KHIIWII
yuyH, C KaHaIMHMHT 4 Ta pas3psaud pakamiid JAaTYUKIAp CUTHAJUIAPUHU KaOysl
KWINII Y49YyH, KoJiraH 4 Ta pa3psaau AK Ba APY Hu Gomikapuin yayH MyJDKajIaHTaH.
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Mmucoua: Kerma-ker unrepdeiic opkaau OomKapuil 00beKTH OMitaH OOFIaHuII

Mukporporiecccopin OOIMKApUIIT CHCTEMAaCUHUHT OOBEKT OulaH KeTMa-KeT
nHTepdeiic opkaim 6ormaHum cxemacu 4.13-pacMia KenTUpUIran

Mukponpoueccopiii OOIIKapHIll CHCTEMACHJIaH Mapaie]b Kojada Kalyl
KWIMHTaH OOILIKApUII CUTHAIApUHU HWHTepdeiic y3aTruuM KeTMa-KeT KoJra
arnantupagu Ba RG1 ra yzaramu. RG1 ga Oomkapuin Koau mnapajijieiab KoJra
alJIaHTUPUJIAAN Ba KOMMYTAIUs CXEMAaCHUHUHI KHPUIUIAPUIa y3aTHIAAH. Y3aTUII
XKapaCHUHUHT TYraralwjJMruHu KypcaTyBuM ‘T CUTHaJIM KOMMYTAlMs CXEMacu
KUPUIIUAArY OOIIKAPUII CUTHAJUIAPUHM Y3 UYHMKUIUIAPU OpPKAIM  OOIIKAPHIIL
oObekTura yszaraau. OOBEKT XOJIATMHU HA30paT KWIMYBYM pakKamiik JaTdyuKiIap
curHauiapuy RG2 ra mapemiens kojajna KaOylnl KWIMHAAUM Ba KeTMaMma-KeT KOJra
almanTupunuO, wuHTepdeiicra CcyHrpa sHa Mapaiedb Kojra anjIaHTHUPUIUO
MUKPOIIPOLECCOPTa Y3aTHUIaIH.

K1551MP13
OO|RG | Q > —>
> —— B1
K580BB51 0 ! !
! ! 62
1 E E
ML no T > i i
<ﬁ> : YB > 07 R ,
KKK > "| K
Al gav —> ] JDaTtunknapgaH
— a7 Y K1551P13
— — Dpl
B |— TK |« — OO(RG | Q ———
] XT |—» P 0o ——
A1 B |«
1
a7

by epna: b1...b8- 06bexT yuyn 6omkapum curnamiapu; Dpl..Dp8- pakamiu
natunkinap curHammapu; RG1 Ba RG22 cypum peructpinapu; K-kommytarus
CXEMACH.
3.13 - pacm. Kerma-ket unrepdeiic €pnamuaa oObeKkT OraH OOFIaHUII
CXEMAaCH.
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MucoJs: Mukponpoueccopiii cucremanapa KyJUIaHWIAIATaH JUCILIEHd Ba
KJIaBHaTypa

Jucmield Ba KiaBUaTtypa Xap KaHaall XucoOjamn cucTeMacuaaru Kaou
MUKPOITPOLIECCOPJIM OOUIKAapUIl CUCTEMATAPU/IA XaM ONlEpaTop Ba CHCTEMa Opacuja
MYJIOKAaT (IUaJIor)HM TabMMHJAII y4yH Xu3mar Kwiagu. [ucrueit ¥3 Basudacura
Kypa yHHUBepcan (caHoaT[a WIUIa0 YMKAPWIAIUIaH CTAaHAAPT JUCIUIEHIap) Xamja
Maxcyc TypJiapra axpaTwiaay.

VYHuBepcan auciuieil 3JeKTpOH Hyp TpyOKaylapu €KU CYIOK KpPHCTaJUIM SKpaH
acocuza Kypwiran O0Yiau0, SKpaHHUHT TYpJM KOOpAMHATajIapuja Kepakid CHMBOI
€ku OenrunapHu €puTagd. YHHUBEpCAT AUCIUICWJIAPDHUHT aCOCUH KYpCATKUYH
AHUKJIMK Japakacu Oyilmya XxapakrepiaaHaau. JKpaHJa KaH4a Kyl HyKTaHU €PUTHILL
UMKOHUATH OYJica, aHUKJIMK Japa)kacu IIyHYaJIUK I0OKOPH XUCOOIaHaIu.

Maxcyc aMciuieidnap 4YeKJIaHraH coxajapaa KYyJUIAaHWIaAW, YJApHUHT
UMKOHMATH XaM YHUBepcal JAMCIUIeiyapra HucOataH aHuya KaM. Maxcyc
aucmieinap “ETTH cerMeHTaM” HOMH OWJIaH aTallyBUd MaxcyCc HHAMKATOpJap
acoCHJard YM3MKIW JUCIUIEH KYpUHMIIMra €KU OSHI cojja Xojga Xap Oup
nHpopMaMoH EKkU OOMIKApHII pa3psiyd XOJATUHU KYpCcaTyBUM HYp JUOAJIapU
rypyxjaapuaad uoopar 0ynuium MyMKuH. 4.14-pacmaa 7 cerMEHTIN UHANKATOPHUHT
UIUIAI TPUHIUIN KENTHPUITaH.

a h g f e d ¢ b a
|
fI |b 1 L o 0 ]
g— - ~ AN\ ~ J
. | i 6 D
I o

R «5» pakamnHN EpUTULL YUYH KoL,
—_— f:____:b A A
— g - g ' ~ N
] rg__:
— el i
R I_a__h

1
T h h |g f e |d C b | a

Macanan «5» pakaMUHU WHAMKaTOpAa EPUTUIN YYyH YHUHT a, c, d, f, g
curMeHTiapura «1» curHamu, Koiaran b, e, h curmentmapura sca “0” curHanm
y3arui 3apyp (16 nuk canok cucremacuaa 6D koau).

3.14-pacM. ETTH cerMeHTIN MHANKATOPHUHT UIUIANI TPUHIIMIIH.
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3.15-pacM. ETTH cerMeHTIn MHANKATOPHUHT TapJuieib HHTepdeiicra
yJIaHMIII CXEMAacCH.

ETTH CcerMeHTIM WHIUKATOP AacOCHUJArd YW3HWKIM JUCIUIed opkaiu 16
paspsAI  MabJIyMOTIIAp Ba ajpeciiap IIHHAIAPUHUHT XOJATHHH KYpCaTyBUYU
JTUCIUICH JUHEHMKACMHWHI CXeMacH Kydupmard kypuuuimra sra (3.16-pacm). by
JTUCIUICHIa CHMBOJUTAp KETMA-KETJIMTUHU EPHUTHIN - WHIWKATOpJIapHU HaBOaTMa-
HaBOAT TaHJAII OPKAIHM THHAMHK PEKAM/IA aMajira OIIHPUIIaIH.

Mukponporieccopiii  OOmIKapUIll CUCTEMajapujia yHUBEpcal €KUM Maxcyc
KJIaBUATypa KYJUIAHUJIUIIN MYMKHH. YHHBEpcall KJlaBUaTypa y3 uuMra Oup Heda
angaBUTIAT CUMBOJUIAPHU, paKamJIapHU, Typiau OeiruiiapHu, OOLIKAPUII Xam[a
éplaMur KJIaBMIIUIApHU oMiid MyMKuH. KiiaBuatypa cuctema mmHacu OuiiaH
mudpaTop Ba CypUIl PETHCTOPJIApH, KETMa-KeT €KW mapauiesl uHTepdeicmap
épaamua OoFIaHaIu.

YVY

Kn. W =4 RG KeTma-

MLL
KeT NH- —>

Tepdoen

A 4

A 4

Kin- knmaBuarypa; II- mudparop; RG- peructp.

3.17-pacm. KnnaBuaTypanu CUCTEMaHUHT MabJIyMOT/Iap IMHACH OWIIaH
yJIAHMIII CXEMAacCH.
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Mukponpoueccopiii OOLIKapUIll CUCTEMANApUa KyJIaHaJuraH KiaBuaTypa
YMYMUR XOJJa KyWHJard KIaBHIUIAp TPYXJApUHH V3 HuMra onaau: andaBut-
pakamiM, CHMBOJUIADHM Ba Typau OCNTWIapHU KJIaBHIUIApW;  OOIIKAPHII
KJIaBUIIUIapH; MaHOaara yiai, 1acTiIa0Ku XoJaTra YpHATHII, Y3WIHIUTAPHU TaIlKUI
KWJIUII Ba CO3Jall jkapa€Huaa 3apyp Oymaauran KaJaMid peXHUM KIABUII Ba
TymOnepaapu. bupuHUM MKKM TypyX KIABHUIIUIApU IporpamMma BocHTacuia Kadyin
KWJIMHAAM Ba OOCWITraH KIaBHMIIra MOC MOANPOrpaMMa HIITra TYLIUPUIAIH,
KOJITAHJIApU 3Ca anmapar BOCHTajapu EpJaMuAa MUKPOIPOLECCOPJIM OOLIKApHI
CHUCTEMAcura TabCUp KUIYyBYM KJIABUIILIAP.

1 1 1 0 1 1 +5B
1 2 3 4 5 6
A E q q q q q
W% —
— \ l
Cc | 0
12
B =
— 1
1 4
" —~—
6olwkKapys cumBonnap

KNAaRUaTvhacu

3.18-pacm. Maxcyc kjaBUaTypaHHUHT Mapajuies uHTepdeincra yaaHnuil
CXEMAaCH.

3.18-pacMaa kenTupwiran cxemaaa kiaBunuiap 4 ta katop Ba 6 Ta yCTYHIHU
Matpuna cudaruaa ynanran 0ynu0, KIaBuIUIap OocuiMaraH XojaTaa yCTyHiIapaa
“1” curnanu 6ynaau. HoBOaTMa-HoBOAT KaTopiapra “0” curHaqIuHU F00OPHIIL Ba 1Ty
BaKT/a YCTYHJIAp CUTHAJUIAPUHU KaOyJ KWJIHII OPKAJIW KJIaBUILIApAAH OMpOpTacH
OOCHUJITAHJIUTU XaKWJla MabIyMOT OJUIN MyMKWH. KaTopiapmaru Ba ycTyHiIapaaru
KaOyJl KWJIMHTAH KOJJApHU aHalli3 KWIHMII HaTWKachaa KalCh — KJIaBHII
OOCHIITaHIMTUHY aHUKJIAIl MyMKHH.

BA3U®A: Kypcatunran mucosap acocuaa IIporeccop, xotupa KypuiamMacu
Ba uHTep(dericIapHu JoHnXanarl.
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VII. TJIOCCAPUN

Tepmun

V36ex THoIHAATH Hapxu

NHraus tuangaru
apxu

AMop@d Kucm

V3HHY TAIIKHAT KAJITaH
MUKPO3appATAPHUHT TYFPU
JIABPHUI >KOMJIAIIIYBra 3ra
OyJIMaraH >KMUCM IPHIII
HYKTaCUHHUHT UYKJIUTH Ba
MU30TPOIHUS XyCYCUATUHU
(o 1aTI0BYN KATTHK KHUCM
XO0JIaTH

Energy level is formed by
atoms of acceptor
Impurities

Bba3za basa 6y sspuM yTKa3ruaIn Links between the
TpaH3UCTpaaru P-n emitter and collector of
YTUIIIATH KOJJICKTOP Ba the p-n junction in a
OMUTTEP OpaCUIaru semiconductor transistor
OOFJIAHUIIIHU TABMUHIIOBYN
DIIEKTPO/I.

ba3za Spum yTKA3TUIITN Electrode provides

IJIeKTPOIH TPaH3UCTOPHH 0a3a COXacu conductivity basic field

OWJIaH IEKTP of semiconductor
YTKa3yBUaHJIUTUHU transistors
TAbMHUHJIOBYH DJICKTPO/I.

Bakancus Kpucran namkapa TyryHuaa The absence of an atom
aToM EKM MOHHUHT WYKJIUTH, or ion in the lattice site.
naH)xapacu OWJIaH Vacancy are in
TEPMOJIMHAMHK MyBO3aHATTa thermodynamic
Oynaau, aToMIapyu UCCUKITUK equilibrium with the
XapakaTura OOFJIUK ITai]10 lattice, arise and
Oynanu, ykomaan disappear as a result of

thermal motion of the
atom
Bakyym ["a3Hu armocdepa The state of gas at a

OoCcHMH/IAaH aHYarnuHa mact
O0ocumin xonaTtu. Bakym
€nuk €Ku cypuo OJMHTaH
OOCHMCH3 HIMIITA,
KOCcMoOcCra Kuéc KujiInHagu

pressure of less than
atmospheric. The notion
of Vacuum is applied to
the gas in a closed or
pumped vessel, but often
applied and gas in the
free space, for example to
space.

BaJjaenr coxa

MyTtnak HON Xapoparaa
BaJICHT COXaHU
AJIEKTPOHJIAp OMJIaH TYITaH
X0JIaTH

Completely fill electrons
at absolute zero
temperature
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Baaenr
3JIEKTPOHJIAP

ATOMHUHT TallIKU 3J€KTPOH
KOOUFUJIAru AJIEKTPOHIIAP

The electrons of the outer
electronic shell of an
atom.

Boab-ammnep

TOK Ky4YHHMHT DJIEKTP

The dependence of the

taBcud (BAT) | 3amkupHHHT Oymarura current on the applied to
KYHHIraH Ky4JIaHHIIra EKH an element of an electric
AJIEKTp 3aHXKHUp Oyaarugaru circuit or dependence of
KyWIAHHIITHAHT YHIaH voltage drop on the
OKaETraH TOKKa OOFJIAHUILIN. element electrical circuit
from the current flowing
through it.
Ierepory3uimm | bup Hewa rerepoyTuium Contact of two different
SPUMYTKA3THY TY3UJIMA. chemical composition of
[erepoTy3umnmi Oy semiconductors. On a
KUMEBUH TapKUOU Typiinda boundary of
OyJIraH UKKH SpUM semiconductors typically
YTKA3rud KOHTAKTH SIPUM change the width of the
YTKA3TU9 aXKPalTHITHIIT forbidden zone.
yerapacujia ojaTaa
TaKUKJIAHTaH cOXa
KaJIMHJIMTH Y3rapaju
Jduon DJeKTp TOKUHH (pakaT OuTTa (from the Greek word 61g
iyHanumaa yTka3syB4yu Ba - two-and one-on-one end
AJICKTP 3aHXKUpra yjaml y4yH of the term electrode;
MKKWTA TyTalyBra ora 0ynran | letters. "two-electrode",
BaKyyM, SpUMYTKa3Tu4 EKU but the root-one comes
ra3paspsiTi 3JICKTPOH aco00 from al-Greek.. 6606¢
«Way") - e-electrode
element having different
conductivity as a function
of the electric current
Nuddy3us Hccukiuk xapakaTu (from the Latin word
tydaiiau 6upop Typ diffusion - spreading,
3appajiapHUHT spreading), mutual
KOHCEHTPATCUSTHHHT penetration of substances
KaMaluI HyHaIMmaa in contact each other due
kyunnm. Jnddysus to the thermal motion of
OyauIIy yuyH ajgdarra particles substances
KOHCEHTpAIIUS TPATUCHTH
Oy 3apyp.
Muddy3us KOxopu koHCeHTparus From areas of high
TeHIJIaMacH COXacHJaH IacT concentration goes

KOHCEHTpalus COXacura
Kypa 3appaya Kynpok

particles than from areas
of low concentration.

71




KeTaau. bup KuHcam
Oyamaran MyxXuTAa OUpIIUK
103a71aH BaKT OupimMruaa
KauTMac MOJJa OKUMH
yranu. by 6ornanum Ouk
KOHYHU OuJiaH
nudoaananaau

Through a single square
in a heterogeneous
environment is held for a
time unit irrevocable
flow of matter. This
dependence is expressed
by the law Fik

JloHop Jlomunua dono — xans (from the Latin word
KHJaMaH CY3H/IaH OJMHIaH dono-give), impurity
0yu0 ,0y sipuMm atom in a semiconductor,
YTKa3ruugaru the ionization of which
apajalliMaHUHT aTOMH, (as a result of thermal
YHUHT HOHJIAITYBH movement or external
(MCCHKJIUK EKH TAIlIKH exposure) leads to the
TabCHP XHCOOHTA) appearance of free
YyTKa3yBUaHIIMK COXACHIaH electrons in the
SPKHH JICKTPOHHHHT MTalI0 conduction band.
Oynuiura om0 Kexaau

JloHop SIYHUHT yTKa3yBUAHIHK Impurity atom providing

apajiaimma COXACHHH DJICKTPOHIAP the conduction band of
OWJIaH TaAbMUHJIOBYH the semiconductor free
apajaiima electrons
JloHop — Kydrnanmaran The chemical bond
aKIenTop 9JICKTPOHJIApra 3ra between the atoms do not
OOFIaHMIIT OyimaraH aTomiap have not paired electrons.
opacujard KUMEBUM
OOFJIaHUII
EnyBun bomka Typaaru sipum Regionina
KaTjam YTKa3ru4 €K1 MeTajl OMJIaH semiconductor in the
KOHTaKT/Ja OYyJaguran KUCMHU vicinity of contact with
SKMHUATW SIPUM YTKa3Tu4 metal or semiconductor
COXacH of another type.
Epyrauk ®doTOH PHEPTUACH- elementary particle

KBaHTH 9JIEKTPOMArHUT HYPJIAHHUIII guantum of
DHEPTHUSCH DIICMECHTAP electromagnetic
3appacH. radiation.

Epyrauk WuxexkcroH A semiconductor device
HYPJIOBYM THOA | DJICKTPOJIFOMECCECHCHSI that converts electrical

acoCua IEKTP SHEPTUSHU
EPYFIIUK HYpJIaHHUILI
OHEPIrUsICUra alJIAHTUPYBYU
ApUMYTKa3ru4d acboo

energy into the energy of
optical radiation based on
the phenomenon of
electroluminious
injection.

Epyraukka

1) poromaTepraTHUHT

1) the ability of the
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Ce3rupJINK EpYFIINK HYpH TabCUP material to form the
KHJITAaHHJIaH CYHT KUMEBUH photographic image as a
WIIUTOB HATHIKACHUA TACBHP result of the action of
XOCHJI KHUTHATI KOOWITHSITH; light and subsequent
2) 10KOpHUAa KeNTUPHITaH development.
KOOMJIATHH MHKIOP 2) The value of
Kuxatugad udoaaroBun guantifying the specified
KaTTalIMK, y pororpaduk capacity and serves to
cypatra onuii Baktuaa tyepu | find the correct exposure
IIIAPOMTHHU TOIHUIIIIA conditions in the
KYJUTaHUIa 1 photographic survey
3apsn DJICKTPOMArHUT MaiI0H A source of
MaHOau O6yim6, Oolka electromagnetic fields
3apsuiap OujaH y3apo associated with the
TabCUpJIAMIAIUTaH 3apsia charge carrier. The
charge of inter acts other
charges
3apsiaramyBum | 3aps]l TanryBUHiIap The movement of charge
Japaugdysusc | KOHICHTpAIUSITAPUHUHT carriers in
/| dapku Tydaiinm (a3nekTponsap | semiconductors, due to
Ba KOBaKJIap) yJapHUHT inhomogeneities of their
SIPUMYTKA3TUWIAPIa KYUUIIU concentration.
ZapsaaramyBun | OpTuKuYazapsATanTryBUUiIap Penetration regularly
JIAPMHIKEKIUSIC | HUHTAJICKTPMAaWIOHTAhCUPU springs charge carriers in
u JTasipUMY TKA3THIEKUINEIICK semiconductor or
TPUKKAKUPUOOOPHUIIIH. dielectric under the
action of electric field
Bapsignapuunr | JKucMHMHT romika cupt Katiam | The ratio of the number

CHPT 3UYJIMI'A

Oynaruia »kouairas dJIeKTp
3aps]l MUKJIOPUHUHT 1Ty
Oyak ro03acura HucOaTu

of charges per unit area
were on the surface layer
of the material

Nudpakusni TYAKUAH y3yHIUKIapH Electromagnetic
HYpPJIAHHIIT A=2mM *0,74MKM OpaTUKIa radiation, occupying the
OyiraH, Ky3ra spectral region between
KYpUHMaMIUran the red end of the short-
3JIEKTPOMArHUT HYPJIaHHUIII wave radiation and radio
KHA3WJI HYpJIaHUII OXUPH waves 4 =2, +0,74 MKM
OWIaH KUCKa TYJIKIUHIINA
A=2MMm+0,74MKM oOpacuaaru
PaAMOHYPJIAHUII OPACHIA
YKOMJIAIAIH
Hon aToOM KM MOJICKYJIaHH of electrically charged

BJIEKTPOH UYKOTTraH1a €K1
KYIIHO oJIraH1a XOCHII

particles produced by the
loss or addition of
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OYIyBUM dJIEKTp 3apsjIaHTaH
3appa

electrons with atoms or
molecules

Hou onian
TOKKA TYTHII

KarTuk xucm cupTuHn
WOHJIap OMJIaH TOKKA TYTHUII
iy 6unan 6erona
amomyapHu kuputumQattiq
jism sirtini ionlar bilan
tokka tutish yo’li bilan
begona atomlarni kiritish

The introduction of
foreign atoms into the
solid ion bombardment of
the surface

Hon Gor1anuin

Nonnapapo 31eKTpoCTaThK
y3apo TabCup r03ara
KEJNTUPAIUTaH KUMEBUI
Oofnanuil. bup atomaan
OolIKAacHUra BaJICHTINK
ANEKTPOHJIAPUHYU KYUUIIUHT
xucoobwura.

Chemical coupling
caused by the transfer of
valence electrons from
one atom to another and
the electrostatic effect
between the two

Hon SpuM yTKa3rud Ba KATTUK Allows you to enter into
AMILIAHTAIMSC | )KUCM CUPTUHU HoHiap ownan | a solid (semiconductor)
/| YPHII OPKAITH YHUHT U9HTa precisely metered
apajaniMa aTOMJIAPHHUHT amounts of chemical
7l03aJlaHTaH MUKJIOPUHH elements
KAPHUTHUII HMKOHMHU Oepaan
Nuku KonpeHpianran Myxuraa The redistribution of the
doroddpdext SHEPreTHK XOJIaTiapura electron energy states in a
KYpa 3JIeKTPOHIAPHUHT condensed medium is
KaiiTa TAKCUMJIAHHIIN Ba Y happening in the
AJICKTPOMArHUT HYPJIAHUIII absorption of
IOTHJIMIIUA COaup OVmann electromagnetic radiation
Karon 1. DJEKTpoBaKyM EKH Ta3 1. The negative
pa3psiau acOOOMHUHT electrode Elektra vacuum
MaH(HA IEKTPOIH discharge tubes.
2. Tox manOanHu MaHpUH 2. The negative
AIIEKTPOIN electrode current source
3. Dnextp €in Ekn 3.Electrode
AJICKTPOJINTUK BaHHA Ba electrolytic bath, electric
OOIIKAJAPHUHT IJICKTPOIN arc, and other
KBanrt MaxOypwii Branch of physics that
IJIEKTPOHUKAC HYypJIaHHIILTapAaH studies the methods of
u ITYHUHTICK KBaHT amplification and

Ky4YauTUPIUwIapy Ba
reHepaTopiapuaaH
doiimananuiTa acocIaHTaH
AIIEKTPOMATrHUT TeOpaHHIL
XaM/J1a TYJIKAHIIAPHU

generation of
electromagnetic
oscillations and waves,
based on the use of
stimulated emission, as
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reHepalusICcH Ba
Ky4alTUPHUII yCYJUIApUHH
ypranyBuu (puU3MKa COXacu

well as the properties of
quantum amplifiers and
generators

ApanammMaBuii | SIpuMyTKa3THIHUHT Energy levels are created
carxJiap TabKUKJIAHTAaH COXacu1a in the forbidden band of
KOWJIaIIraH apaaiimaniap, the semiconductor due to
€K1 HYKCOHJIap MaBKy/ IMTH fresh atoms or defects in
OuaH OOFJIUK DJIEKTPUK the crystal lattice
carxJiap
KoBak SIVHUHT BaJIEHT COXachia Energy state in the
JIEKTPOH WYKOTTaH valence band of the
DHEPTETUK XO0JIAT semiconductor lost an
electron
KonTakr TypmwxunipymyTkasruwiapop | The potential difference
NOTEeHIMAIAp | acuaaTepMoanHaMUKMyBo3aH | that occurs between the
u papku atmapoutuaaymnapysaporerum | different contacting the
uinaérranaaByxyarakenyBund | conductors in terms of
JeKTpHoTeHIMauIapaiiupmacu | thermodynamic
equilibrium
Konnenrpanus Apanaiima, 3puT™ma, value, which determines
KOTUIIMA/Iaru the content of the
KOMIIOHEHTJIap MUKIOPH component in the mixture
solution alloy.
Kpucrann Atomlari (ionlari, As the substance regular
molekulalari) regulyar arrangement of atoms
joylashgan modda holati, (ions, molecules)
davriylik va uch o’lchovli characterized by periodic
muhitda takrorlanishi bilan repetition in three
ifodalanadi dimensions.
Kpucrann Kpcurammmamxkapayayimgosau | The crystal lattice
iyHanmuImoyitmuasnementapsia | consists of moving the
MaHzKapa effKaKy N IaHIO0pAT. unit cell of the crystal in
ATomnapuHmkoinamnrysurado | the three-dimensional
FIIMKpaBUIIAakpucTayumanka | direction. Depending on
pa 14 typrasra the arrangement of atoms
of the crystal lattice has
14 species
JIroMuHecHeHIl | JKHCMJIADHUHT Oupaii radiation, which is the
usi Xapopar/ia UCCUKIIUK excess of the thermal

HYPJIAaHUIIUAAH TallKapy Ba
EpyFIuK TeOpaHuIILIapH
JABpUJIaH aH4a OPTUK BaKT
JlaBOM JTaJUraH EpyFIuK
HYPJIAHUIIN

radiation of the body and
extending over time.
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Mukpo3jieKkTpo | MHKPOMHTTH HHTETPAI The area of electronics,

HHUKA KYPUHUIIIATH AJIEKTPOH covering the problems of
KypriMaiap creating electronic
MyaMMOJIAPHHU SPATHUIIT devices in integrated
AJICKTPOHMKA COXACH V3 micro-miniature design
u4yura oJira”H

MoHokpucTaa V3uHuHT GyTyH XaKMUIA Crystal having a uniform

Ja SATOHA KPUCTAJl TaH)Kapara throughout the volume of

sra OYJaraH KpUCTal the crystal lattice

MoHoMoJIeKYJT dazaapHUHT OYTUHUII The layer thickness of the

SIp Katjam qyerapacuia KaJTHuHINTH substance in one

OuTTa MoJIeKyJIaaH noopar molecule at the interface
KaTJiaM.

Hano boshlang‘ich birliklarining 10~ | prefix to the name of the
% gismiga teng ulush unit of a physical
birligining nomi,uni hosil guantity to form the name
gilish uchun fizik kattalik of the longitudinal ones
birligi nomining oldiga equal to 10 of the
qo‘yiladi va qo‘shimcha n- lar | original unit. Legend: n,
bilan ifodalanadi 1nm=10°m n 1nm=10°m.

Onro3/1eKTpoH | AXOOpOTHU OWp BaKTHUHT The area of electronics,

uKa 0'3HJIa OITHK Ba AJICKTP covering the problem of
ycysuiap OWjIaH MIUTall, simultaneous use of
cakJIalll Ba y3aTHII optical and electrical
MyaMMOJIapUHU KaMpad methods of processing,
OJIYBYH DJICKTPOHHKA COXACH transmission and storage

IMoTeHmman Tuzum ymymuit The part consisting of

TYCHKHUHT SHEPTUSICUHUHT TH3UM external force area and

mwapdodanru TAIIKWI KWITaH HyKTaJTapu points in general energy
y3apo KOoMIamyBura xamsua of the system
YIIAPHUHT TalllKA Ky4
MalJOHHUIAru X0JaTura
OOFIIMK OVITaH KUCMHU

TabKuKJIaHraH | DHEPreTUK TUPKHII BaJICHT The energy gap. The

coxa coxaHnu rokopu catxu ( mudTy | energy range between the
) Ba MacTKH caTxu (OCTH) upper level (ceiling) of
opacuard o0 TKa3yBUYaHJIUK the valence band and the
COXacH OpaJIUT UIaru bottom layer (bottom) of
SHEprusiap CoXacH the conduction band

Tpau3ucrop DneKTp KyBBaTHHU Ky4aitupa | Semiconductor

OJIAJIUTAH SPUM O TKa3THUIIH
Kydaitupruy ac6obmapu
TPAH3UCTOP JEHHIAN .

transistors, called
amplifying devices that
are capable of increasing
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Tpan3ucTopaap )yjaa Ko It
KOHITPYKTHUB-TEXHOJIOTHK
TYpJIM TyMaHJIWjapra ara,
aMMO UIIUIAII TAMOWINTA
KO'pa yJap UKKU CHH]Ta
00 nuHaau: Ou KyTOJau Ba
YHHUIIOJISIP

the electric power.
Transistors have a lot of
constructive -
technological species but
in principle to divide
them into two main
classes: bipolar and
unipolar.

TyHues quoj

Nuunam TaMonnu TyHHEN

s dekTrra acocianral spum
o TKazruwim auon . Tynen
JTNOJ171a TIOTCHITHAIT O THI
TO CHUK OajlaHJJIUruaaH
HadakaT opTuK 00 JraH
sHeprusira 3ra 00 JiraHjian
TaIIKapy, aH9a KaMpPOK
SHEprumiapaa TyCHK €Tapiiu
Japaxkaja omnka 060'j1ca xam
yYHAQH TO JIUK CU3HO O TUIITH
MYMKHUH

Semiconductor diode
principle of which is
justified by the tunnel
effect. An electron in a
tunnel diode can
potential barrier not only
with energy higher than
the barrier height, but at
much lower energies by
"leakage™ through the
barrier if it is thin enough

Depmu caTXH

DHEPrussHUHT KaJauaup
MIapTIIH IIAKIH, XyCyCaH
T=0K xapoparna
ANEKTPOHJIAp OusaH

TO JAUPHUIITAH CATXHUHT
IOKOPH Yerapacu

Some conventional
energy level, in particular
the upper limit of the
energy levels of which
are filled with electrons
at T = OK.

doToamnon Epyrnuknypnanummauaron | Selective semiconductor
pExamMadoToyTKa3yBUaAHIIH photoelectric detector
KkasrabynranspumyTkasruu | optical radiation, having
(b oTOENEKTPUKKAOYIKHITHY a one-sided
photoconductivity
Xoau H marmuTHKMaiimonnaxoiin | 1€ emergence of a solid
camapacu H conductor with a current

arrax ) 3UYJIMKIUTOKOKAETT

anyTkasruyaa H Ba ) ratukit
VHAIUIIIAIEKTPManJOHUH
WHTBYXYATaKEIUIIIH.

density of - |, placed in a
magnetic field - N,
electric field applied

perpendicular, H L j.

VIIl. ®OUMJAJTAHUITAH AJJABUETJIAP PYUXATH

l. ¥36exkncTon Pecnny6sukacu [lpe3snieHTHHMHT acapjiapu

1. KapumoB U.A. Y30eKMCTOH MYCTaKWJUIMKKA SPULIMII OCTOHacuaa. -1T.:

77




“¥36exucTon”, 2011.
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TabJIMM MyacacaJapuHUHI paxOap Ba MeJaror KaJpjapuHu KalTa Tai€priamr Ba
MaJlaKaCUHM OUIMPUII TH3UMHUHHM SHaJa TAaKOMUJUIAIITHUPUII 4YOpa-Taadoupiaapu
Tyrpucuna’” ru [1O-4732-connu dapmonu.

8. V36ekucron  Pecny6mukacu  IlpesumentuHuar 2017 imn 7
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9. V36ekucron Pecry6mukacu Ilpesupenturunr 2018 iimn 3 ¢eBpanmaru
“XOTUH-KM3NIapHU KYJIa0-KyBBaTjall Ba OWIa HMHCTUTYTMHH MyCTaxKamulail
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Tyrpucuna’tu [1D-5325-connn Gapmonn.

10. V36ekucron Pecnyonukacu Ilpesuaentununr 2019 #un 17 wuroHnmaru
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12. V36exncron Pecriy6mukacn ITpesupenturuar 2019 jimnm 11 wmrommaru
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[1D-5789-connu dhapMoHmu.
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14. V36exucron Pecny6Gmukacu IIpesupentunuar “2019-2021  iimanapaa
V36exncTon PecrnyOnMKacMHM HMHHOBALMOH PHBOXIAHTUPHUII —CTPATETHSICHHH
tacaukiam Tyrpucuaa’tu2018 iinn 21 centsadpaaru [1P-5544-connu @apmMoHH.

15. V36exucTon Pecniyommukacu Ilpesunentunuar 2019 #iun 27 wmaiimaru
“Y36exncTon PecryGiukacuaa KOppyNIMATa Kaplid Kypalluil TH3UMUHH SHAJA
TaKOMUJUTAIITUPHUII Yopa-Tafoupiapu Tyrpucuaa’ i [1d-5729-con dapmonm.

16. V36exucron PecryGmukacu Ipesupentunnnr 2017 iimn 2 ¢espanmara
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2752-CcoHIA KapOpH.

17. V36exucron Pecniy6mukacu IlpesunentuHuHr "Onuil TabIuM TH3UMHHH
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ITK-2909-conmm Kapopu.

18. V36exucron Pecny6nukacu IlpesumeHTHHHHT “Onuil  MabIyMOTIH
MyTaxaccuciap Tai€pmam cupaTHHH OIIMPHUIINA HWKTUCOAMET CoXalapu Ba
TAPMOKJIADUHUHT ~ WINTUPOKWHW  SHaja  KCHTaWTUPHUII  dYopa-TaaOupiiapu
tyrpucuna’tu 2017 tiun 27 urongaru [1K-3151-connu xapopu.

19. V36ekucron Pecnybnmukacu  Ilpesupgentunuar “HomaBmatr  Tabamm
XU3MaTiIapu KypcaTuin (aoNusITHHH SHAJa PUBOXKIAHTUPHII HYOpa-TaaOupiiapu
Tyrpucuaa’ru 2017 itmn 15 cenradpaaru [1K-3276-connu kapopu.

20. V36exncron  Pecnybrmmkacu — IlpesumeHTHHHMET — “Onmii  TawBiuMm
Myaccacajapuja TabauM CU(pATHHH OIIMPHUIN Ba YJIAPHUHT MamJlakaTja amalira
omupuiaéTraH KeHT KaMpOBIM HUCIOXOTiapAa ¢aosl HINITHPOKWHU TabMUHIIAII
Oyinua KymuMmua dopa-tanoupnap tyrpucuga’ru 2018 #imn 5 wuroHgaru
I1K-3775-connmm KapopHu.
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