TeXHONOTUK KapaéHnap Ba uwnab umkapuw
aBTOMaTAaLWTUPULLBA 6oLKapULL

3-60CKHNY
ABTOMaTUMKaHWHI TeXHUK BOCUTaZ1Iapu Ba pakamam aBTOMaTUKa paHuaaH
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PEXA:

1.Mukponpoyeccop mexHUKAcuHUHz acocuii
mywyHYanapu

2. [lpoyeccopHuH2 my3uauwu 6a  uwaaw
mapmubu.

3.llpoyeccop KypunamanapuHu apamuwoaau UKKU
éHOawuw (cxema MaHMUKU 8a
npo2pamMmmanawmupunadu2aH MaHmMukK).




Bakrtu — 4 coar Tanabanap conn 64 nadap

Mawzynom wakau Nudopmaiinon — kyprazmanu Mabpy3a
Mawpysa pesxcacu 1.MuKponpoyeccop mexHUKACcCUHUH2 acoculi mywyH4anapu
2. lpoyeccopHuHe mysuauwu e6a  uwaaw
mapmubu.

3.Mpoyeccop KypuamanapuHu apamuwioaau UKKU
éHoawuw (cxema MAGHMUKU 84
npozpammanawmupunadueaH MaHmMuUK,).

Mawynomnune makcaou: “ABTOMATIAMTUAPUII TUSUMIAPUIA KYJIJIAHYBYH .
MHUKPONPOUECCOP KYPHJIMAJIAPH XAKHUIA MABJIYMOTJIAP OJMID).

Ileoazozuk eazughanap YKye paonuamu namuscanapu:
-. MUKpOIpoIeccop KypHjiMaJapu Tana6a:

OWJIaH TAHMIIMIIL; - MHKpONpoUeccop KypHJIMaJapUXaKujIa

MHKPONPOLECCOP KYpPWJIMaJJapu — OMJIMMJIADUHUKYPCATAINIaP;

XyCYCUSITIIADUHU TACHU(UHM Oepulll; | -  MHKPONPOLECCOP KYPHIMAJAPUHUHT XyCYCUSITIIAPUHU
- MUKPOIIPOLIECCOP KYPHJIMAJIAPUHU TacHuIanauIap;

TYITYHTHPHIIL - MHKpoNpoueccop KypuiMajdapuiapHu aitud Oepaausap.
Tabaum ycynapu Masbpy3a, MyaMMOJIH Ba3UsTIIap YCYIH, aKJIUN XYKYyM.
Tabaum maxKJIun OmMaBuii, xamoaBuit
Tabaum BocuTanapu Masbpy3a MaTHH, IPOEKTOP, BU3yall Marepuasap, TaKIUMOT
Tapaum Oepumn mapouTu AXO0pOT, TEXHUK BOCUTAJIap OWJIaH KMXO3JIaHTaH ayIuTOPHUS.
MoHuTOpHHT Ba 0axoJiann Of3aku Ha30paT, caBOJI-KaB00, ¥3-Y3UHU HA30paT KWIHIL, PEUTUHT TU3UMHU
acocuja 6axoai




Mukponpoueccop TeXHUKACUHUHI aCOCUN TyLUyHYanapm
Mukponpoueccop — (pyHKLUMOHAN TyrannaHraH, outra
ékn 6up Heuta KUC ékn YKUC kypuHuwmnpa 6axapunran,
pakamrn axobopoTHU ULLFTOBYU, XOTUPACUTra XXOUNaHraH
AacTtyp oOunaH 6owKapunyBYM Kypunmaaup.
Mukponpoueccop aactyprnaHyB4um MaHTUKNU KUC ekun
YKUC ra acocrnaHraHm yudyH y KaTTuK, Kaung 3TUnrax
MaHTUKIIN UHTerpan cxemMasnapHUHI KYNn4YUunukK TypnapuHUHr
YpPHUHU 6ocan. MukponpoueCCOpPHUHI 4aCTYyPUHMU
y3raptupuo, YHUHI epaaMmuaa KynruHa Typnu xuvn
MacananapHu1 e4yvwl MMKOHU apaTUnau.
Mukponpoueccop ogatga Mmaxcyc uwinab YmkKunraH
Y3UHUHI KOHCTPYKTUB TEXHOJIOFMK KUMMaTnapura Kypa oup
XUN Ba AXJUT UMFUNTULLM MYMKUH OyrnraH anoxuaa
MUKpornpoueccopnu Ba 6oLKa UHTerpan cxemanapHUHr
UMFMHaQucuaaH noopar oynraH Mmukponpoueccop
KOMMNJEeKTU (Tynnamum) Tapkuomnaa coonganaHumnagmn.



KoMmnnekt Tapkubura: Mukponpoueccopnap, XOTUPJIOBYM
Kypunmanap, axoopoTHU KUPUTULL, YMKApuULl, MUKpoOAaCTypnu
OowKapyB Ba XOKa30s£lapHUHI UHTErpan cxemanapu Kupaau.

Mukponpoueccopsiu mu3um ped, MuUKponpoueccopnu
KOMMNJIEKTHUHI y3apoO TabCUPMaHYBYM UHTErpasri cxeMmanapuHUHr
AXNAUT TynJslaMmmra MmKpornpoueccopnu xucoobnaw Ba 6owkKapuil
TU3UMUra KenraH axbopotra nmwnosB 6epuw 6yruHu cudatnpa
UUFUNraH Tynmamra amntunagmu.

Mukpo3XM — Oy KOHCTPYKTMB TyranriaHraH Xxucoonaiu
Kypunmacu oynuo, y anoxupa Kopnycaa UHTEerpan
cXemManapHUHIr MUKpornpoLueccop KOMMMEeKTU acocuaa Ty3usraH
Ba TabMMHOT MaHOaura, OowkKapyB nynbTUra, axobopoTHu
KAPUTULL-YMKapuw OyFuHnapura ara. by aca yHaaH y3 gactypnu

TabMMHOTUIa 23ra OynraH MYCTaKUN WLWOBYM Kypunma
cuchatnpa cdonpganaHumira UMKoH 6epaam.
Unmepgeuc (nHrnmnsvya Intefase —y3apo OGornaHuw)

pakamMnu xucobnaw TexHUKacu Kypunmanapuv yprtacuaaru
axoopoT anmawuHM amarira OowWupull YYyH MyJDKansaHraH
CUrHanm u4YusuKiapu Ba LWWHanNapu, J3NIeKTPOH cxemanap Ba
anropuTMnap MaxmyacuHu (tynnammHmn) uchopgananamn.



[MpoUEeCCOPHUHI TY3UNULUN

MI1 nap Typnu xun cTpyKkTypa
(cxemanap) ra ara oynuwum
MyMKuH. LUyHaan
cXemariapHuHr
copaanawTMpuriraH KYpuHULK
ynsmaga KenTupunraH

-XoTnpa agpecu peructpu -(XAP)
-aactypnu xucoonaruny - 1Xc
-apUPMEeTUK — MaHTUKUMN
Kypunmanap (AMK)

-komaHganap peructpu KP

- Aewmdpatop (M)

- AOUMUIN XOTUpanaw KypurmMmacu
(macTtypnu, 6owKapyB4M XOTUpA) -
AXK,

- Te3KOp XOoTUpanaw Kypunmacu

(mabnymotnap xotupacu) TXK,

- KAPUTULL Ba YMKAPULL Kypuimacum
(KYK)

Ba uwnaw TapTnou.

Taury axbopoT NOHHACH
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Mukponpoueccop apudmMeTUK-MaHTUKUN  Kypunma,
perucTpnap Ba xucobo6narum4ynap tynnamMmum, KApMTUL Ba YMKapuL
lWMHanapu TU3MMKM, OowKapuw Ba CUHXPOHMAWTUPULL
KypunmanapuvaaH noopar.

Apupmemuk — maHmukuu Kypunmanap (AMK) nkkunnaHraH
COHJTapHM KywWwuwl Ba auvpuvll, MabiymMoTnapHM wucTanraH
WyHanuwpaa ucrtanras paspsa4COHMYA  CUJDKUTULLHMU
TabMUHAULWIIa MynXarsaHraH.

AMK ga apudpmeTuk amannapHu 6axapuiu XXapaéHuaa r3ara
KenaguraH MyausiH xonartnap (XoHadanapHWHr Tynub KeTuuwwm,
Ky4YMpuLl, HOJM €K MaH(pnn HaTUXKa) HM Xxucobra onuwaa 3apyp
OynaguraH ©Oup HeuyTta TpurrepnapgaH TawKun  Tonrad
aromaTtnap paspsgnapu maBxyAa.

AMK OwunaH OofnaHraH perucTp, HaTuxanap perucTpu
xucobnaHnb Akkymynatop (A) ne6 atanagu. YHuHr Ba3sudpacu
oooMM Ba UMKIIMK CUJDKMLWIMAPHUM  amasnra  owunpuL,
onepaHanapaaH ©oOupuHn aHuknaw, AMK n[aH onuvHraH
HaTUXanapHu 23cnabd Konuwl y4YyH KabOymn KunyBYM peructp
cudpaTnaga xmamart Kunagu.



AMK HMHr anoxupga uYMKUWI WYyNnU xomupa aodpecu
peczucmpu (XAP) ra kenubd ynaHaau, cyHrpa 6ydghep
Kypunmacu (BK) opkanu YMKuw LWWMHacura Kkenmob Tywagu.

Hdacmypnu xucobnazuy (cyemyuxk) [OJXc - y3uApa
HaBbOaToaru KoMaHga MaH3uUNUHU caknad Typub, yHuHr MII
AACTYPUHUHI KaUCU KMCMUAaA TYpraHrAUrMHU Kypcartagu Ba
MIT TomMoOHMAaaH XxoTupacupgarm p[actyp TYIIMK WXPO
3TUJIUWLUHU TabMUHITANAaMN.

XoTtnpa KypunmanapumgaH yKMO oOnuMHraH KomaHaganap,
kKomaHOasnap peaucmpu KP ra kenagwn. KP pernctpu Ba
dewugppamopu (dw) eppamupa paspsanap no3nuUsacuU
(xonatn) aHuknaHaam Ba MI1 ga komaHganapHu OGakapwuil
XXapaeéHupga onepauusanapHUHr oepuriraH Ketma - KeTnUruHu
TabMUHIIOBYM 6owkKapuw ea CUHXPOHIawmupuuw
kypunmacu (BCK) cxemacuea cuzHannap yaamusaou.



Opataa MI - nap mynbtunaekcop (M)
épaammaa axbopoTnap WMHacura ynaHaauraH
NKKKW TYNNam permctpnapugaH nbopart bynagn.
bupuHr4ucu - axbopoTHM KanlTa MLwwnaLw
YKapaéHnaa yHU BaKTUHYaNMK 3¢nab kKonumw
YUYYH XM3MaT KMNaauraH - oKopu
TE3KOPAMKAArN XOTUpPanaLl Kypuamacu
(FOTXK), ukkuHyucu- acocaH xucobnawl Ba
TECKapu KeTMa - KeT/INKAA aKc 3aTTMpuLL
XapaéHnaa MmaH3ua yanapu (suemnka) napmnHm
3CNab KONULWHKM Ha3apaa TYTYBYM - MAaH3UAAN
cteKk (MC) xncobnaHagm



Mukponpoueccoprnap Ba [OUMWA XOTupanaw Kypunmacu (gactypnu, 6olkapysym
xotupa) - OXK, Te3kop xotupanaw Kypunmacu (mabnymotnap xotupacu) TXK, yekkagaru
yCKyHanap bunaH anoka Kunuw yy4yyH Knputuwl Ba vmkapuwl kypunmacm (KYK) paH nbopar
Tynnam Mukpo 3XM napHuHr acocu 0ynmb xuamar kunagu.

Bowkapye cuctemanapunga MI1, xabapun kypunmanap (OTM, APY) opkann ax6opoTHK
onvb, KanMTa wuwnangMm Ba uYUKaApPULL  KypuriManapu opkanu  WKpouum MexaHusmnapra
boLuKapyByYM TabCcup KypcaTtagu.

Ml  wnwuHn  Gowkapuw donganaHysin 6Genrmnab ©OepraH aHuWK  pyHKuusnap
BaxxapunuwmnHn aHuknad bepaguran gacTyp épaamMmuaa amanra owmpunagu.



MIM napHuHr cdounaganaHnw coxanapuHu Oenrmnad OepyBYM
acocumn xapaktepucTuKanapu KymmparunapgaH moopar:

cy3 y3yHnuau - 6y xocca 6ymnya MIl nap acocaH XxyXarnuk
rOMyLUapu (kacca annaparnap, 3NIeKTPOH Tapo3unap,
MUKpOKanbKynaTtop) Aaa donganaHmnagurad 4 - paspsagnu,
MabJIYMOTNapHU KanTa uwinaw Kypunmanapuga vwnatunaguras

8 - paspsanum Ba Mukpo IXM, opoaunm KomnblOTeprapaa
KynnaHunaguraH 16 paspagnu Typnapra oynuHagm.

Mme3KOPJZIUK - CXemariap Ba TeXHUK WXPO HYKTaum HasapuaaH
Kennod ynkno, MIN napHuHr Teskopnuru cekyHaura 80 MmHragaH

5 MINH. Ta onepauua 6ynun MyMKUH.

yekka ycKyHanap (nepucdepuanarmn kypunmanap) 6usiaH TeXHUK
Kypcamku4ynapHuHz Moc kKenuwu. by xocca MI1 HUHr Tawku
wunHanapu 6owka typaarm TTJ1 ekn MMO cuctemanapu OunaH
y3Bun sikuH Oynuwwm, TXK, OXK ekun pactypnanyBum (OOXK)
Kypunmanap o6unaH nwnaradpa 0 Ba 1 curHannapuHu 6up xunpa
y3aTUIIULWLMHU, Xap Oup uYukKapuwpa OenrunaHraH HarpyskagaH
owMaraH curHan roopurUILMHN TabMUHNALLHW Ha3apaa TyTaau.



Ax6opomHu Kauma uwnaw MI1 HuHe acocul
yHKyusinapudaH 6upu xucobniaHaou. By dyHKUUA
XUCOO-kMTOoO wMwnapu (apudpmeTMKk Ba  MaAHTUKUM
onepauuanapHm 6Oaxapuw)HM, MabhymoTrapra MULIMOB
OepULLHU WaKNMaHTUPULLHU Y3 M4mUra onagm.

Xncob-kutobnapHu daxapyBuu cxemarnap y3 paonmatu
opkanu KaTTanuknap KUMMAaTUHM  y3raptupaguvraH
apudpmMmeTuK - MaHTUKUU Kypunma (AMK) Hu Tawikun aTagu.

AMK kywuw(ADD), auvpuw (Subtrakt), MaHTUKUN
kynantupmwt BA (And), maHtMkun kywuw EKWU (OR),
Takkocnaw (Compare), mycbatr optrupuw (1ncrement),
maHdpun opttupuw (Decrement) amannapuHu Oaxapa
onaan. Kang atnw xousku, AMK roKopuaa KypcartunraH
amannapHu arapaa 6epuriraH MabJlyMOTNap yHra Kepaknu
MaH3unga KounawTupunradH OyncarvHa OGaxapuwu
MYMKMWH.



8-pa3paanm MUKpPONPOLEeCCOPHUHI CTPYKTYypa
cxemacwu
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CucmemaHu 6owkapuw MI HUHI MKKUHYUM MYXUM
XYCYCUATU XUcobrnaHaaw.

bowkapyB cxemanapuv - MabnymMmoTiiap KOOUHU e4YMmll Ba
MabNyMOTIIapHU KauTa MULUMIOBYM KOMaHpanap MaXXMyuHU
(ekm pacTypuHu) TYNUK WXKPO I3TUNIULWLMHU TabMUHNanAamW.
Bowkapuw cxemanapu gactypum KomaHganapHu xotupaga
caknaw Ba 3apyp KeTMa-KeTnMKkga OWMpPUH - KeTuH
XOTUpPafaH YMKapmob onuil y4yH Xusmat Kunagm.

KomaHpa xotupagaH u4ukapund6 onuHrad, MI1 yHUMHr
KognapuHu odagu. bowkapuw cxemanapu Koanapwu
OuYUNIraH KOMaHAa WXPOCWUMHM HasopaTt Kunumbd Oopagw.
KomaHpanap xotupapga caknaHraHm ©Oouc, arappga
MabNyMOTNap XapakTepu y3rapca, 3apyp xonmnappga ynap
KOMaHO4aHU XaM UXTUEPUUN Y3rapTUpULLN MYMKUH.

KomaHpanapHu xoTupagaH YMKapmb onuwaaH Tawkapw
MIl y3ura ynaHraH Tawku Kypunmanap OwunaH ax6oport
anmawuwaek Mmyxum yHKUMAHMU XamM amanra owuvpagu.



MIM pactypum KoOMaHpanapHuM caknaw, axobopoTHu
KUPUTULL Ba YMKapuvilura mMyJrpkansiaHraH cxemariapHu xam y3
nyura onagu.MIl HUMHr acocum XxapakTepuCcTUKaACuU YHUHr
KyBBaTu xucoonaHaan. Ml KkyBBaTUHU y4yTa aCOCUN KaTTalsmK
OuvnaH wm3oxnaw MyMKuUH. bynap cy3 y3yHnuru, xotupagaH
y3aTunaeTraH cy3 COHM Ba KOMaHAanapHu 6axapuvwl Te3nuru
xucobnaHagm.

"Cy3" peraHga myausiH ketma - Ketnukgarm 0 Ba 1 coHnapu
ndopgacu TywyHunagu. bapuya cysnap MI1 peructpnapuvpa
caknaHagu. 8 ra Kappanu oynraH pa3psianap coHm ogataa M
KyBBaTMHMN Oenrnnamgu. Xos3umprn nautga 8, 16, 32, 64
paspagnun MI1 nap TapkanraH. JlekmH MI1 KyBBaTUHU
aHUKNnawaga WYKU perncTpriapuHuUHr paspsanapy coHuaaH
TallKapu, MabNyMOT/IAPHUHI TallKU LWWUWHaAcKU paspsaganapu,
AbHU Ml Tawkn Kypunmanap ounaH MmabiymMmoT anmaiwiaguraH
nynnap (nMuHuanap) coHnm xam xucobra onuHagu. LLuHanap
KaH4YanuK KeHr oynca, (8.....64), Ml 6bunaH Tawkn Kypunmanap
ypTacvmga axoopoT anMawimvil WyHYanuK Te3 Kkedyagu.



MI1 kKyBBaTMHM OenrunoBYnM fAAHA OUp ynyam - y
MypoXaaT KWUJTyBYM XOTUPA CY3U Y3UHUHI XKOWUMallyB
HOMepu Ba agpecu xmcoodbnaHaaw.

XotnpapgaH oupoprta Cy3Hu 4yukapmd onuw yuyyH MI1
Wy MaH3un  Oyumya  MypoxaaT  KOMaHOACUHMU
LWaKNaHTupagu. XoTtupa agpecnapwu HonAgaH
oownaHagn Ba XUCOONAWHMHI MKKUIUM TU3MMuaa
e3unagu.

XoTnpa agpeCUHMHI KUMMATU KaH4YanuK Katra oynca,
MIT HMHr Xncobnaw KyBBaTWU WWYHYarIMK IOKOpU Oynagu.
8 pa3paanu MI1 nap y4yH XOTUpPaAHUHI MaKCUMars Xaxmu
opataa 65 kbt (65536 bauTt), 16 paspsagnunap y4yH 16
MOT (16.776.736 6anT) ra TeHr.



MIT HM XxapakTeprioBUM siHa OUP KypCaTKUY YHUHr
Te3Kkopnuruaup.

By napameTp Maxcyc TakKT reHepatopuaaH 4dvKaguraH
TaKT YyactoTacu 6bunaH y3Buu bornukamp. 3amoHaBuu 8 Ba
16 - pa3psanu MI1 nap 1-12 MI'y pguanasoHpary TakT
yactotacmga ©Owutta onepauma (takt) 1- 107cek pa
Oaxapunagu. AHr ogannN amannapHu, macanaH xoTupaaaH
YuKapub onuHraH WKKMTa OYyTYyH COHHM Kywull Ba
HaTUXXaHU XoTupara KUputuwl Yy4dyyH 25-30 TakT Kepak
oynagu. by amannapHu 6axapuwl y4yH KypcaTunraH TakT
yactotacuaa 2,5-3 - 10-° cek BakT Ketagun. lemak, oyHoam
xonataoa MI1 cekynaura 300 - 400 muHr amanHm 6axapuul
Koomnuatura 3ra. JlekmH OaxapwunaeétraH amannap
Mypakkabnawmb ©Oopuwm OGapobGapuga MI1 Te3nurn
nacasgm.



lynagan kunn6, MMl Ty3unuum, yHUHr CTPYKTypaBuM
cxemacu TaxnunupaH MM 3 ta acocum oOnokpaH - AMK,
Oowkapuwl Kypurimacu Ba peructprnap onokumpgaH moopar
3KaHNIUTNHU KYPULL MYMKMUH.

MI1 6noknapu yptacngarm axoopoTtnapHm y3aTvll Yy4YyH
axbopoTtnap wWWHacu, agpecriap wWMHaAcu Ba OowKapys
LULMHACK Ha3apaa TYTUNraH.

Xap Oup peructp axoéopotnapHuHr cakaTruHa OuTTa
Cy3uHuU cakna6 Ttypuwm mMymkuH. MI1 HuHr ©Oapua
permctpnapM Maxcyc Ba YMyMMM MaKcapgsiapuaaru
perncrtpnapra oynuHagm.

Typnu MI1 napaa pernctpnap COHM yHra OKnaTtTuTunraH
Basucgpanap Ba MIl apxutektypacura O0ofnuk. JlekuH
aesapnu 6ap4ya Ml nap 6 Ta acocun peructpra ara. bynap -
Xonar, oydep, KOoMaHpanap, XoTUupa MaH3UNu
perncrtpnapu, KomaHganap CYeT4YMru Ba akKymMynatopaup.
MI1 Tapknbupa comaganaHunaguraH OowKa perucTpnap
nporpaMMmMcT MUWLIMHW copaanawiTupull Ba eHrunnaTul
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HA3OPAT CABOIIJIAPU

1 |Mukponpoieccop -

2  |Mukponpoueccopju TU3UM -

3 |MukpoIdXM -

4 |HuTepdpeiic -

5 |ApudpMeTHK — MAHTUKHUM
Kypuiamajaap (AMK) -

6 |dacTypiau xpco0jaruy -

7 |MII 1apHUHI acocHui
XAPAKTCPUCTUKAJIAPH -

8 |MIInunr acocuii GyHKIMJIAPH

9 |MII KyBBATMHM U30XJIOBYH Yy4Ta
ACOCHM KATTAJIHK Oy -

10 |MII HH Te3KOPJIUIH -




Mabpy3a -6. MMKPOMPOLIECCOP
KYPUNMATNAPHUHI UHTEPOENCIIAPU

 MawnymomnapHuU Kupumuuw - YukKapuuw
UHmMepgeucnapu.

* YHudukayusinaHzaH uHmepdgeuc
Kypusnimasnapu.

 KammanuknapHu npo2pammarniaw uynu
6unaH Kupumuw ea YukKapuu.



Maructpanga mabnym Ba3udgaHm GaxapyBuum
FIVHUANapP- MabiyMoOTNnap, CUHXPOHMALWTUPULL
Ba OowkapyB WUHanapu uHmepdgeuc wuHacuaa
ounpnawTupunrad (3.3-pacm).

MabnymoTtnap LLMHaACWH axbopoTnu
MabJlyMOTNnapHM Yy3atuwaa dounganaHunagm,
ynapra ynyaw HaTuXanapu Ba Ouprnuknapwm,
ynyaw kKeTMa-Ketnuru (Qactypu) Ba Xokasonap
Kknpagn. CuHXpOHnawTUpuwl Ba OowKapuw
lMHanapum 6yumumya  mMarucTpanra | ynaHrad
KypunmMmanapHMHr  ysapo TabCuprawlyBUHMU
TabMUHMOBYU MUHTepdencnn mMabnymoTnap
y3aTtunagm.



UHmepgpeuc(nn) MabJiymoTnapra oy
Kypunmanapra kKyuvwumgarm kabum Oupop xusmar
BasuanapuMHu amanra owupyBYM MabiiymoTtnap

Kupagm:
axbopot mMaHOaun, ax6bopoTHM Kadyn Kunruu,
KOHTponnep, y3aTULLHMWU, Kaodyn KUIULLUHWN

CUHXPOHNAWTUPULL, XU3MAT KypcaTuwira CypoB,
napanrnesn CypoB, Kypurama XOTUpPacUHU To3analu,
acboOHM mwra Tywwuvpuw, macodgapaH Typmb Ba
Maxansnum OoLUKapyB.

Tusum xycycusaTnapura Kypa nHrepdgeuncnapHu
cucrtemanm, npoueccopnu Ba opanuk
MHTepdencnapra oynMmil MyMKUH.



Cucmemasniu ped, XamMmnaHraH eKun TapKoK
MUKpornpoueccop TU3MMM Tapkubumpga y3apo
oofnaHraH npoueccop eku IXM y3BUUITUIMHU
TabMWHMOBYY UHTepdencra antunagu.

[Ipoueccopsiu pedb, Ternwnu maruvcTpannap
agantepu opKanu OofnaHraH Ba
nwnaTtyBuym(nonb3oBaTenb)ra KupuL Kynau
oynraH MukKponpoueccop €Kun MUKpo-IXM
nHetpdeuncura autunagm.

OpanuKk uHmepdgetc peo6, MIl HUHr opanuk
Kypunmacum Ba KOHTponnep ypracumaa ysapo
anokanap npuvMHUMNUHM Oenrunad OepyBuwm
nHTepdeunucra autunagm.



UHTepdencnapHmMHr GyHKUMOHAN e3yBrapu
axoopoT anmawuwm Ba OoWKapyB HYKTanapwu,
CUHXPOHSaW Typnapu ounaH nsoxnaHagm.

UHTepdencnapHuHr LMHanapwu TallKu
yflaHMarnap, anoka 4YuM3uKrapu opacugaru ysapo
OOFNMUKMUKHM TabMUHNALW Kypunmanapuaup.

AxbopoTnapHu napannen anMawuwaa
MUKponpoueccop wuHanapu 8-16 Ta WUKKMK
TOMOHJSIaMa anoka nuHuanapugaH oonpganaHagu.

Apgpecnap wuHacupa 16-20 Ta ©Owmp
TOMOHIaMa aJrioka KaHanmapu MaBXyad. Talku
yfaHMariap COHMHM KamMmauTupuwl Makcaguaa
agpecauusiHn OolwKapyB4YXM, agpec aromarwy,
aAPEeCHUHI TYFPUJIUIMHU TaCAMUKIOBYU KyLUMMYa
FIVHUANApP vLlira cConMHaamw.



WUuHanapu curHannapHu napannen Ba KeTMa—
KeT TeKWUpub yTKasuLHMU TabMUHITanaun.
UHTepdencHuHr  napasnnen  mekKwupys4yu
Kypusimacu Ounp BaKTHUHI y3uaa 8-16 cypoBHM
TaxJAUn KUNULl KyBBaTuUra ara.
UHTepdeNCHUHr cuHXxpoHaw  KypusimMacu
CUrHannapHwu y3rapmac yacToTa ounaH

y3aTUNuULIura, 3a4aTvumK Ba OaxapyBum
amMansiapMHu CMHXPOHMNALUTUpULLra, OoLUNaHFuY
CUrHannapHm ypHaTuwira Ba OWHAMMK

XOTUPAHUHI pereHepaumacura Xxm3mart Kunagm.

Ma3kyp wuHTepdencnap wvwWKM TeKWMNPULL,
lUMHaNap Ty3yBYM, peructpnap ¢GYHKLUUACUHN
OaxxapyBuu KUCnap épaamuaa amanra
owuvpunagm.



Mukponpoueccop Kypunmanapparu
opaJsiuk uHmepaoeucnap acocum
KOMMMEeKTHUHUI dyHKLMOHanN
NUMKOHUATNAPUHU KeHrauTupuwl  yJyH
XU3MaT Kunagm.

LUyHaan KUnuo, XyJrioca Knnuuw
MYMKUHKN, MI1 napHUHr uw XapaeHWHWU
camapapopnvru y3apo axoopoT
anMaLinHyB Aapaxacwu, axOopoTHMU
KUPUTULL Ba Yy3aTULl XUXO3Mapu, TallKku
Kypunmanap Ba OowKa KOMMOHeHTnap
opacuaarn nHtepdenc xornatura Oofrnuk.



YHu(pUKAUSAJIAHTaH uHTEepPeunc KYypuJaMajiapu
ABTOMATHUKA Ba  pakKamJd  Xuco0Jaml  TeXHUKACH

BOCUTAJIAPUHU sipaTvInga KaTTa HHTErpaJl
MUKPOCXeMaJjap acoCuaa scCajraH yHupuxkauuaiaumzan
unmepghencaapaan dougaTaHUII TEeHACHIMSACH
KYy3aTHJIMOK/IA. YHupuKANMSAHUHT acocu 0yauo
00bEKTHHHT TYpPJH XHJIJIATU KJIacCH(PHUKAIUOH
XyCyCUATIApHU XU3MAT KUJIAaH. NuTepdenciaapra

TerHIUIMJINIM Oyiduya OyHJall XyCyCHATIAp  KaTopura
THU3UMIArM SKOWJIAINYB, (QouJgajlaHyBYNra KYJIAWIUIH,
KOHCTPYKTHMB  HMKPOCHM Ba OOMIKAJAPHH  KUPUTHIN
MYMKHH. YHUPUKANUAJIAHTAH HHTEPPEHCIAPHUHT aCOCHM
Xoccacy TAIIKH  YJaHMAJap COHMHM KHCKAPTUPUIN
MaKCAaUAa MAH3WLJIAP BA MAbJAYMOTJAPHHU Yy3aTHII YUYYH
OouTTa IIMHAJAAH HaBOaTMa-HaABOAT (dorigaIaHuIII
MYMKHUHJIATHTUAP.



KatTanuknapHu nporpammanawl wuynum Owunad
Kuputuw Ba dJukapuw. [Mporpammanaw pfae0,
KyuunraH BasudpaHu amanra owuvpuw ydyyH MII
Gaxapuwm rnosum OynraH e3yB LWakKnuparu
xapakaTtnap KeTMa-KeTnurura anTunagm.
Mapka3nm npoueccop KUpUTUNaeTraH
MabNyMOTNapHU y €Kn 0y xonataa HMMa KUNUL
KepaknuruHn, KaHaav amanfiapHM WXpo I3TULl
NO3UMJTUTNHU onnuwn 3apyp. BbyHpaun
nypuKkHomanap tynnamm Jactyp oe6 roputnnuo,
OowkKa KaTTariMknap Katopu onepaTtuvB XoTupaga
caknaHagu. bowkaya autraHpa, [HacTtyp Oy-
donaanaHyBYM TOMOHUOAH Y3 onaura KymunraH
Ba3udcgaHn Oaxapuwm ydyH uwnabd 4YuMKunraH Ba
AXM Tunvra yrupusnraH anroputmamp.



AnroputM KomaHpanapu OWPUH-KEeTUH
OaxxapunaguraH amannap xucooGriaHaaw.

KomaHOa - TyrannaHraH xapakaTHM
cakapuLu YUYYH donpganaHyBuUra
OepwunraH KypcaTmaaump.

Anl20pumMHUH2 6s10K-cxemacu
aeraHaa, VHUHI yu3ma KYPUHULLN
TywyHunagu. [porpaMmmanalwlHUHI 3Hr
MYyXUM KOMMOHeTnapumaaH Oupun awnHaH
Onok-cxemaHu Ty3uLl xucobnaHagw.



MIT (MukpoIXM) eppoamuaa xap KaHgaw
MacanaHM eyuw Yy4YyH Kywmpgarm 6
bocknygaH nbopat MacanaHu Xan Kunull
3apyp-

Ba3sudaHun aHuK 6enrnnabd onuLu.
‘MaTemaTuUK MoaesiHN KypuLL.

‘MacanaHu e4ynw anropuTMMHN TY3ULL.
*ANrOpUTMHU nNporpamMmmariallHUHr Oupop
6V|p TMNIOa e3no YNKULL.

‘EsunraH nporpammaHm MI épaamupa
MXXPO 3TUSTULLMHU TabMUHNALL.

OnHraH HaTwXanapHu TaxJun Knnuo
YUKMLL.



MWUKPOMNMPOLUECCOPHUHI KOMAHAOA TUSUMMWU

ABTOMaTUKaHMHIr pakamMnu KypunmMmanapwu,
xycycaH J3XM nap Tyfpucuaga  ONAMUHIU
MaB3ynapga Cy3 puTraHga nporpammanatlu
TUWIIMHUHI XxXap Oup KOMaHAaACU €KU TU3UM
komaHgacun J3XM ©OaxapaguraH ©Oup KaTop
XapakaTtnap KeTMa - KeTrIUrMHM Kentnpuo
yukapuwwmm  xakmpa antmb yTunraH  agmwm.
Mukponpoueccop ULIM HYKTau Ha3apuagaH 3ca oy
MIT ©Oaxapuwmn Kepak OynraH KaHgaungup
aneMmeHTap (6ynuHmac) xapakataup. (Macanah,
aKKYMYNATOP WMYUMHM Oywatuvw, To3anaw, oup
perncrtupaarmu MabJIyMOTIapHU OowKa
perncrpra ysaTtuil Ba X.K)



Mukponpoueccop komaHOacu peraHpa - MII
TOMOHMAAH "ykunaguraH " Ba YHU MyausiH
XapakaTtnapHM amanra owupuuira  Maxoyp
KunaguraH UKKUnu1 cy3 TyLlyHUIagu.

Ukkunun cys3 KoMaHaanapu Y3YHJIIUIU
MabflyMOTIap Cy3M Y3yHIUrura MoOC Tyluagu.
XycycaH, 8- paspagnu MI1 HUHr KomaHaa cy3u
y3yHnuru 8 outra, 16 paspsanu Ml Hukmn 16 6utra
TeHr. JlekmH, KomaHpanap 2-3 cy3ra TeHr
Y3YHIUKKA 3ca oynuwagu, abHU 8-paspsaanu M
KoMaHgacu y3yHnurm 8, 16 ekm 24 oO6utra TeHr
OynuLIN MYMKUH.



MIl pa kKomaHganap WYKM WKMHA Oyuunya
XOTUpa KUCcMMAaH KOoMaHpanap perumcrumpura
y3atunuwim, pgewundppatop Ba  OowKapyB
cxemanapuvaa gewndpoBKa KUIMMHUAWLIKM ¢ Ba
Hatxapa MI1 HUMHr OowkKa KucmMmnapwura
WyHanTupunaguraH cuvurHannapu LwaknmaHuwm
xycycupa autud yTtraH 3aMK. AMHaH aHa Wy
CUrHannap epaamMmupga KomaHpa Tanadé a3TraH
amannap 6axapunagmw.

LUyHMHr y4yyH KOMaHAanap WMKKUM KUCMAOaH -
ornepauyusi Kkoodu Ba adpec KooupaH wbopar
oynaaun. Onepauua kogu MI1 ra mabvnymoTnapHu
ANTYBYMU MabJiiymoTnap XXounawTupunraH
MaH3UJTHU KypcaTub Typagu.



Arappa KoMmaHaa Yy3yHJIUIM UKKU €KU yyTa CY3HMU
TalWKun Kunca, OyHaau xonatoa OUMpUHYM  Cy3
ornepauusi KooOu, WKKUHYNCU Ba YUYUHUYMCKU -
MabJiymomJsiap MaH3UJIUHU ownaupagu.

Komanpa Oup cy3pnaH wnbopart OynraHga 3ca
CY3HUHI OWPUHYM KUCMU onepaumsa KoOAU YuYH,
MKKUHYU KNCMU MaAH3UI KOAU YUYYH aXpaTunagu.

KomaHpganapHu eésnwaga MHEMOHMUK e3yB
dopmMacu €Ku KomMaHAaNapHUHI KUCKapTUPWUNraH
HomMmnapu uwnartunaan. Ogataa 6y makcagnap y4dyH
KomaHaa OaxapaguraH OnepaumsasHUHI MHINN3
TUNMAarn  HOMMAHUWMHUHIE  yyYTa  xapdumaaH
donaanaumnagn.. Mac : CLA-CLEAR (to3anau)
cy3uaaH KUCKapTupmo OJINHraH. Mwnos
OepunaeTraH MabNYyMOTNAPHUHI agpecu
CUMBOJIap €Kn pakammnap KypuHuiumpa oepunuium



Yzamuw  komaHOanapu -  MabJIyMOTHM
y3atuul, abHM MI1 Tysunuwumaa mabsnymMmoTnapHu
onp d¢yHKUMoHan KypunmagaH OowKacura
y3aTULl YYYH XU3MaT Kunagu.

Y3aTuwl KomaHpgarapu Trypyxu 3HF MyXUM
KoMmaHaanap tusmmura Kmpagu. YyHku oydepnu
perncrtpnapgaH ofiMHraH MabJlymMoTiiapra uwinoB
Oepuw xapaein AMK pa amanra owunpunagm.
MabnymoTnap KauvTa uwisiaHrad aca yHu oupop
xXompa xounawtupuw  ( aKKymysnisimopoa,
peaucmpda, peaucmp XKygpmuda, xomupa
Kucmuoa) 3apypatr  Tyfunagm. Oemakku,
MabyMOTNAPHU y3aTULll - 3Hr Kyn y4dypaunauvraH
KOMaHpanap genuil MyMKUH.



ApupmMemuk ea MaHMUKUU amMasiniapHu
6axapuw komaHOasnapu

ApndmMeTK KoOmMaHpanap epaaMmmaa MUKKUTA
MKKUNNU COHNnap OunaH apudpmeTnk Kouaanap
acocupga amannap Oaxapuw MymkuH. M
"Kywunw" KOMaHOacu BapuaHTnapupgaH
cdhonpganaHuL xucoowura Aeapnun Oapua
apudmeTUK amMansnapHu 6axapa onagu.
MacanaH, “annpuui “ amanm 6UTTa UKKUIIN COHHW
OOWKa WKKUMU COHUHI KywumM4ya kKoau OwunaH
Kywuw amanu cudatupga xan 3TUNnwm MyMKUH.
“Kynantupuwl” amanuMHM Kyn Kappa Kywuul
amanu 6unaH anmawTupuwl, “oynuw” amariuHu
Kyn MapTta KauTapunaguraH “amupuwl” amanu
opKanu 6axapuwl MyMKUH.



Oeapnu ©Oapua

OynuHrau,
Xounawtmpunagwm,
XornaTu

apudpmeTuK
OJINHraH

UyKonagu.

HaTU>XXa

OyHOa aKKyMYNATOPHUHI
YHOoaH Tawkapwu
amMannapHu 6axapuwaga Moc Tap3aa XxonaTt PerMcCTPpUHUHT

3 Ta pa3psaguHU ypHaTULL MYMKUH.

amannap ©Oaxapub

aKKymynaTtopra
ONAUHIN
apudpmeTuK

Ky (Aanupuin)

MabJAyMOTJdap  OWJIaH

KoMaHaaHUHT Komanna ¢popmaru N30x
HOMJIAHUIIH

Perucrp omJ1aH DD; SVBR DDM;
KYIMi (AMMPHUL) SVDM DJDS;

Xorupa ouJ1aH SVJDS8 DCR;
ouBocura KY LU I SBBR DSM;
(aupun) SB BM

beBocura




Myc6am sa MaHuu opmmupuuwi
KoMmaHOasnapuHuHr kKomaHga copmatnapm JNR; R;
DCRR (pernctp yuyH) Ba JNXRH; DCX RP
(perncTp XydpTtnuknapun y4dyH) oynumd, ynapHuWHr
XamMmmMacu omp 6auT y3yHNMKKa ara.

MycbaTt Ba maHdpuu opTTUpULL KOMaHAanapu
MasMyHaH Maxyc apuddpmeTMK KomaHAaanap
caHanagw.

Myc6am opmmupuwi KOoMaHOanapuHu
Oaxxapuwpga peructp KomaHgacuaa KypcatunraH
Xopum coHra 1 pakamu kKYwunagm, maHduin
OpPTTUPULL KOMaHpacupga 3ca xopunm coHpaH 1
pakamu aupunagu. by komaHaanap 6upop xopuca
pakamnap (coHn) HM xucobnaw 3apypatv TYFuUATaH
Ba3MATAAPAA UWNaTUNAgM.



Manculi opmmupuw  KoMaHdacu  UUKN
KOMaHOacu WXPOCUHM TalKun 3TUW  YYYH
unwnatunagun. by xonatpoa perucrTpra UUKN
OaXapUNULWMHUHI Kapparu COHuUra TeHr oynraH
MKKUNM coH kKuputunagn. CyHrpa DCR R
KOMaHOacu opkKanu xap oup ytuwpa R peructp
xaxkmm 1 ra kamasgu. MaHdum opTTUpUL
KOMaHOacu TYINUK Oaxapub OynuHrad, perucrtp
nymnagarn kummaTtu 0 ra TeHr amacrnuru eKv Honnu
HaTUXa peructpu Outnapm 1 TeHr s3macnuru
TeKWwupnd uymkumnagu. Arap wyHpgam xonart 13
Oepca uumkngaH 4yukuw, 13 Oepaaun. Arapaoa
HONMNM HaTuxa Outn 1 ra TeHr Oynmaca uUMKn
AaBOM 3TaBepagm.



Manmukuu komaHOasnap Xam Xxyaou apudpmeTuk
KOMaHpanap CUHrapym MabiyMOTHapHM KauTa uwnawra
MyrkannadraH. MaHTMKunm KomaHganap akKymMynsaTtop
nymaarn MabiiymoTnap Ba peructp €eKum Xxotupaparu
Oupop O6up cy3 yctuaga Gaxapunaau. by tunagarn 6apuya
KoMaHpanap " ouTt "nap 6ynmn4ya vmwnaHagu. 8- paspagnu
MM pga, 6yHaan vwnoBHU amanra owmnpuul y4yH MI1 HUHr
xap Ooup cy3 paspsaura outrtagaH TyFpu KenyB4yum 8- Tta
NKKU YUKULLIIW cxemanap Hasappga  TyTunagw.
CxemanapHuvHr xammacu apnpmMeTMK MaHTUKUU Kypunma
Tapkubura kupagu. Xap KaHAau MaAHTUKUW onepauus
HUXosicuAa HaTUXKa aKKymynatopra Kenub6 Tywagwm.
Arapga HaTUXKa Horra TeHr oyrca, yHaa XonaTt perucrTpu
HOMUHYM "OnUT" HUHr 1 ra ypHaTunuuun, arapga KaTtTa
pa3psam 1 ra TeHr HaTWXa OJIMHCa, MUKponpoueccop
xonaTt peructpu maHdpumm Hatmxka " Out" uMHMHr 1 ra
ypHaTUnNuLun 103 6epagm.



MaHTKMn KomaHganapura mucon cudarmaa
KynnaarunapHu Kentupuil MyMKUH:

NA R - akkymyndatop Ba peructp R yctnaaru
"BA" KomaHpacu;

RA R - akkymynatop Ba peructp R yctnaarm
"EKU " komaHpacu;

RA R - akkymyndatop Ba peructp R yctnaarm
EKU- NYK, komaHpacu;

MP R -pernctpHun akkymynsatop ounaH
CONIMLLUTUPULL KOMaHAOACWU;

LC, RRC - akKkyMynAaATOpPHU Yanra Ba yHrITa
CUIMKUTULL;

AL, RAR - aKkKkyMynsaToOpHM Yanra Ba yHrra
LMKITUK CUIKUTULL KOMaHOanapu.



na3opaTt caBosiiapu
‘KaTTuk MaHTUK CTPYKTYypanu Ba
nporpammanawtTupunaguraH MaHTUKIN
MUKpornpoueccopnap Oup-oupuaoaH KaHpan dapk
KunmHagm ?
‘Mukponpoueccop KaHaawu dyHKUMOHanN
onoknappaH noopartr ?
*TU3UM XycycusiTnapura Kypa nHtepdrencrnapHUHr
KaHOau KypUHULLIIapu MaBXxya ?
‘Mukponpoueccop KomaHgacu Huma ?
‘Mukponpoueccop Kypunmanapuaa ULLUTUPOK
3TaguraH KaHgan KomMmaHaanapHu ounnoacus ?
CTeK XxoTupacu KaHaauv Tawkun aTunagm ?
KatTanuknapHu nporpamMmmanawl wuynum OunaH

KUPUTULL Ba YUMKApULLU KaHOaW amanra owuvpunagu
2
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