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1-maBpy3a
Kupum. Acocuif aramanap. Komnbsiorep 3B0JUONBSICH

Pexa:
1. daHHHMHT Ba3H(acH Ba Ma3MyHH.
2. AcocHii araManapHHHT M30XH.

3. KommbloTep 3BOJIOLMACH.

Tasany ubopanap: kubepHeTtiKa, MHGOpMaLHA, CHCTEMA, CTPYKTYpPa, allOpPHTIM,

HH(pOpMaTHKa, apXWTeKTypa, HHTepdeiic, HPOTOKOJ, KOMILIOTEP, KOMIBIOTED

aBJIOMUIAPH.

1. KOMIBIOTEp TH3HMIAPMHMHI apXUTEKTYPacH (aHMHMHI acoCHH MaKcaiu
Tana6anapra KOMIGIOTEPHHHT acOCH#H GOKIapH, YJIapHHHT ¢dyHknuoHan TaBcudu Ba
yNapHUHr Basubanapu, Kyn MallMHAIM Ba KYI  MPOLECCOPIH KOMIIBIOTEP
TU3MMJIADHHMHr HOUIAIl TPUHLMIUIApH, KOMIBLIOTED Ba KOMITBIOTEpP TH3MMIIApH

apXUTEKTYPaCHHHHT acocui TypJapd Xamia KOMMBIOTEp Ba KOMOBIOTEP

TH3UMJIApMHUHT CcM(aT KypcaTkuwiapd Ba Camapaid HIUIATWIMIIKN Xycycuia
MabIyMoT Gepuiil.

danHy YpraHum HaTIkacH#a Tanabanap KOMIBIOTED Ba KOMIIBIOTEP
TU3UMJIAPUHUHT QYHKUHOHAN Ba CTPYKTYpPaBHH TAIIKHI STHITHIIMHH OHJTHIILIAPH,
3aMOHaBHii MpoLEcCopiap apXHTEKTypacuaar# acocuif MyHammmuiap Xycycuna
TacaBBypra sra GYNHIUIapH XaMJa KOMIBIOTEP TH3MMJIApMHH Tamlkil STHIN Ba

yJlapHH 3KCIUTyaTalus KWIHI TaxpHba Ba KyHMKMalapura sra GYnumuIapH Kepak.

2. Xap KaHzaii Macanasy YpraHWIOHH araMaiap M3OXHIaH 6omutain Maxkcaara
MyBOQHK XucobnaHamu. Kyiimaa Maskyp QaHHU ypraHMma ydpaiuras  acocui

aTaMaiap H30XH 6atH STHIraH:

{ ISVNOXENLOY |
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Ku6epnemuxa - OomkapHin MaKcamMIa nﬂ(bopmm xabyn KuwimHm,
caiam, voUoB Gepyiu Ba y3aTHm KoOwmsTHra 3ra 6YiraH wxruépuii Tabuariu
CHCTEMAaJIapHH YpraHyByH ¢aH.

Hugopmayus - wmyalisH OOGBEKT XycycHOArn OHMMMIIapUMM3 HOAHHKIHK
JapakaCHHM NacalfTpUIIra MMKOH GepyBdH Xap KaHpail ax6opor.

Cucmema - arpod) MyXHT INapT-MIAPOUTIIAPHHE XHCOOra ofirad Xomnaa Mabilym
(aroHa) Makcajara ifyHanTHpwIras, ¥3apo 60fnaHral 06bEKTIIap MOKMYH.

Cmpyxkmypa - 00beKT TXUIMT/IMMAHY Ba ¥3-Y3ura afHAHIMIMHH TAbMHIJIOBYH
o6BpeKTHHHT 6apKapop 60FIaHMLILIApH MaXMYH. 573-373ura aliHaHIMK Jerasfaa Typiu
TAIIK¥ Ba W9KHA Y3rapumuiap TabCHpPHIA OOBEKTHHHI acOCHit XYCYCHATIApHHH
caxiamy TyIryHHIa .

Anzopumm - aMaJUITapHUHI dYeKIaHraH COHM €pAaMpaa Macaja €4MMHHM

Genrmwnopau OyHpYK/IaPHHHT YeKIIaHTaH TYIUIaMU.

Hudopmamuxka - wimuii vBAGOPMALMA  CTPYKTYPACHHM,  yMYMHIA

XYCYCHATIIapHHU XamJa YHH BYXyAra KeJITHDHII, Y3rapTHpHWIN, y3aTHII Ba MHCOH
$aONMATHHMHT TYPJIA COXaapuia yHIaH (olinanaHim KOHYHNATIAPHHM YpraHyBIu

dan.

Apxumexmypa — nporpamMmuct (Ractypud) Ba ¢olinanaHyBud ydyH MyXHM
6¥Imras cucremMa XyCyCUSTIapHHHHT MaYKMYH.

Humepgbeiic - vipopmalmsaHi y3aTHII y9yH YHMQHKAUMAIAHTAH LOMHANAp,
yHUOUKAIMAUIAHTAH ~ CHMTHAUIAp,  JJIEKTPOH  cxeMamap Ba  MHOpMaims
anMamMHYBHHM 60MKapyBdIy aJIrOPHTMIIAP MAOXKMYH. .

Ipomoxon - xypunmanap, AacTypiiap, MasITyMOT/IaDHA MIUIAIl CHCTEMAalapH,
sxapatriap éku doiianaHyBuMIapHUHT ¥3ap0 XapaKaTH airOPUTMMHHA GenrwioBdH
KOMAANap MaXMYH.

Komneiomep -  doiipananyBay MacajajlapyHH Tal€pramiHM Ba €YMIIHM

aBTOMATJIAIITHPHINTA MYJDKAJUTAHTaH TEXHHK Ba NacTypui MaxMya.-

3. 1950 imnman Gomna6 xap 6mp 7-10 ¥ipa DXMnap KYJUTaHMIMHHHHT
KOHCTPYKTHB - TEXHOJIOFHK Ba JAcTypHii - alrOPUTMHK NPHHLMIUIApH TyGRaH ¥arapa
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Gownamu. Iy cababmu Xucobnam MamHAaNapHHEHT aBNOMIAPH XYCYCHOA . CY3
1opuTHiIa Gomutanayn. Xap 6up asnoara mapriH 10 HIUT 2KpaTHII MyMKHH.

Bupunyu aenod IXMnpapu: 1950 - 1960 Hwinap. MaHTHUKHH 31eMEHTIIap
AUCKPET paJHO3/IEMEHTIIAPAA Ba IEKTPOH BaKyyM JlaMnanapaa Kypwiad. Oneparis
XOTHpa KypWIMaiapuaa MarHuT GapaGaiiiapu 3N€KTPOH-Hyp TpyOKanapH, MarHUT
XalKayanapH MHIUUIATHIAM. Tamky XoTHpa KypwIMajapHaa MarHMr JICHTalapH,
nepdokapTanap, nepposieHTanapaas GoHnaIaHWIIH.

KoMmnbioTep cxeMajlapupa TabMMHOT Man6am VHnab - 1037ab BOJBTHH,
3MHKTPOH-HYP TpyOKa  HMIIaTWIraHWAa 3Ca KWIOBOJLTJIAPHH TAlOKHI 3Tap 3MH.
Mammna 6Mp Heya YH KWIOBAaTTHM HCTEbMOJ Kwiap 5a4. Mapkasuil GomkapHiu
KypHIMacH MaBXyn 6ymu6, 6y kypunma Gapuya acocuii KypHIMalapHH KabTHH
KeTMa-KeT HIUIAlIMHH TabMHHIap 34d. bBomkapuin KypHIMacHHHHI HIILIall
gacroracH yH1a6 - 1o3mab k' arpopuna >mu. AXGOPOTHH KHUPHTHII-YHKapHII
nepdokapra, nepdoneHTa, MarHHT JIeHTacH &ku KiIaBHaTypa &plaMHIa aMamra
omupwiap 30H. Xucofiaml MaMHanapH MUUIAOMHM JacTypiam Gy aBjion
MallMHANapHIa UKKHIM CaHOK CHCTEMacH[a Mall{Ha TWIHIA amMaira OIIMpHIIap,
ABHM NacTypnap MyaiiSH MalllMHa MOIEJIMra KaThHil My/DKaUlaHraH Gymap SiH.
dakar 1956 #WIM MaTeMaTHK Macalaiap ydyH OWpMHYH JacTypiaul THIH
“Doptpan”, 1958 MM sca yHuBepcan macTypiam Twm “AJITOJI” ApaTHIH.
Axanemuk B.M.[iymkopHuHr uGopacH Owian aifiTwiraHna GHpHHIM aBJIOl
MalllHHanapM “Karra apudmMoMeTp” cudaTHia HIaTWiap 344.

BHpHHYM aBJIOJ MAlIMHATAPHHMHT HMIIOHWIWIIH KyZa mact 3. Maxbyn

MUIOHWIHKHE TabMHHJIAU YIyH MyHTa3aM paBumia Xap 6up cyTkaja, Xap 6up
xadrana, xap 6up oiina npodnmércmxa tanab KwmHap 04. By MpoQWIAKTHKANAp
OHp-GHUpHAaH Mypakkabaury 6miaH axpaiib Typap 34H.

Hicunyu aanod IXMuapu: 1960 - 1970 itunnap. Ym6y aBioa MallHHaIapHia
MAaHTHKHIi 3JIEMEHT/IAp HUCKPET APHMYTKa3rH4 Ba MarHHT sneMeHTIapaa (AUoaap,
GMIONIAP TpaH3MCTOpNAp, TOPOMAAT (eppHT MUKpoTpaHcopMaTopiiap) Kypuiap
5aH. KOHCTpYKTMB-TEXHOJIOTHK acoc cHpaTHaa nedamid MOHTaX cxeMarnapu
(reTHHAKC TUTaTAIapH) MIIATIIAP 31K, MauluHaHi GIOKIH KypHIX TIpHHIMIH KCHT
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wmnatwia GomtaHmd. By aca acocHi Kybmmanapra KaTTa COHJIH TYpJIH TamlKH
KypWIM&IapHM yjamira Ba LIy OpKamH KOMMBIOTEPHHHI MOCJTallly BYaHIIMTHHH
OIIHMPHIHIIINIA SPHILIHIIH.

DNeKTPOH CXEMATAPHHHI HILAM 4acToTacH 103136 K[ ra ompgd. TapMUHOT
kywianuwn 10-15 Bra, HCTEBMOI KyBBaTH lo3mab Barrra nacafimu. XM
UUUTAIIMEMHT MIIOHWIWIMIM eTapiii4a omraH 6yacana, MyHTa3aM npodMIaKTHKA
GapuOup Tanab KWIMHAp 4.

OneparyB XOTHpa KypwiMalapHia KYTHHYa THCTEPE3UC CHPTMOFH TYFpH

TYprOypyakmy $eppuT XanKadaaapH punatanay (ax6opoTHu 6up GUTHHM cakiaul

yayH 1 Ta €KH 2 Ta TalukH nuamerpH 1-1,1 MM 6yaran xankaia Tanab KWIHHAD 3TH).

Jloumuii XOTHpa KypWIMalapH TpaHcdopMaTopH 6ynap.oau (TalKK Axam
Heda 103 COHMHHHI GHp XOHa OMT/IapHHH cakJjaira

erpu 3-4

MM GYnraH 6uTTa XanKa4a 6up

pmiaTiap 344; 1 KomMHM cakjam ydyH CHM Xajlka4a HWiufaH yrca, “0” KOAMHH
cakianl yuyH CHM XajIKauaHH aitmagn6 yTapau.

BHpHHYM OIECPALHOH cucTeManap, FbHU JacTypnail THUIapU maiigo Gyamu:

raH mact carxjii (accembnepnap) Ba AIrOPUTMHK FOKOPH

MampHara MyJpKauiaH
Kebos, beiicuk Ba 6omkanap). JacTypiapHH 6up

catxm (@PoprtpaH, AJToM,

KOMIIbIOTEepAaH UKKHHYH KOMIBIOTEPra yTKa3Wia 6ouuiaHax.

Hkxuguu asnoa XMnapH HadakaT WIMMI-TEXHHK MacajalapHy edHiia,
K Ba TAIKWIHA (mapMypuit)  GomKapuIl sapatHIapHHH
auuna GonulaHay. SIpUMYTKasrHLTH XMnap acocuna
ay OOIIKApum CcHCTEMAlapH (ACYTI) B2
GOIKapUIL ~CHCTEMallapH

Gank¥ TEXHOJIOT
aproMarjaliTHpHIAa KYJut
KOpxoHanapHH apTOMATJIAIITHPHIT:
MK >kapa€HiapHH apTOMAaTJIaliTHPHITaH

TEXHOJIO
mnanad. OXM acocuja aBTOMATHK GomIKapul cHCTEManapH

(ACVYTII) kypwia 60

KyJUTaHraHuzga 3XMpaH HOKOpH YHYMIOPJIHK, aCOCHIAC
KiapHH aHHKaul Ba Ty3aTyBYM Kowiap

wia OonulaHIy. UKKMHYH aBjiodl

U - UIOHWIWIHK Tanab

aTHIAp 3IH. KoMmsroTepaapaa XaToim

ypHaTWITaH Ha3opar cxeMmajiap# KEHT KyJu1aH
MamyHanapuna wik 6op ax60OpOTHH NaKeTIH {Ial Ba TeyeHmIant PpexKHMIApH

amasra OXHpHJIIH.



Yyunuu aenoo SXMnapu:. 1970 - 1980 Hwap. Ylﬁﬁy amiox OXMiapHia
MAaHTHKWH OMeMEHTIap TYNAIMIHYa  KHIMK MHTerpan cxeMalapuna Kypria
Gomnanmy. DNEKTPOH CXeMalap HILIAMHMHT TAKT YacTOTacH Merarepn 6upirura
o, TabMHHOT Ky'WIAHHIIH Ba HCTEBMOJI KyBBAaTH nacadigg. OXM HIOHWIHIHTH
BA TE3KOPJINIH alfTap/IHya omaH.

OnepaTuB XOTHpa KypHIMalapHia FHCTEpe3HC CHpTMOFH TYFpH TypTOypdak
6yiaraH (eppuT XanKadanapy, (eppuT IUIaCTHHKANapH Ba MArHWT IUIEHKANIapH
wnUiaTwmM. TAlIKW XOTHpa KypwiManaph CH(aThia AMCKIH TYIWIarHaiap KeHr
MmaTWIa Gomasad. XOTHpa KypHIMaJapHHMHI MKKWTa CaTXH maiino 6¥yumm:
TPHITEp PeruCTpNapAark yTa Oneparus XOTHpa KypHIMAcH Ba TE3KOP KeII-XOTHpA.
OnapaiyoH CHCTEMa BHPTYall XOTHpa TEXHANOTHACHAAH (oiiIanaHuIIHK TAbMHHIAH
Gouwtagy. Yaueul asnof DXMIapHHHHT anmapar Ba MAaHTHKHH CTpPYKTypanapH
KUIIHMM paBMIIfa MypaKkaGualiraiu cababnu 6y aBJIOJ KOMILIOTEpJIapH CHCTEMa
nie6 arana 60mUTaHIH.

Vuumau  apmox  OXMnapupa  JacTypalIHHHT CEepMEXHATIAIHHH
KaMaiTpumra, MamIHHaga AacTypHH GaxapHII CaMapafOpJIMIHIa Ba OMePaTOPHHHT
Mamuna GwiaH MysoKarura aiTapipia axamusaT Gepwym. By aca KyHuzarinap
€pramMuna amMasTa OIIMpPALIH:

- KyBBATJIH ONEPALMOH CHCTEMA,

- PMBOXIaHTaH JacTypIalIHHHT ABTOMATJIANITHPHWITaH CHCTEMAcH,

- nacTypnap 6y TMHAMMHUHT CAMapad CHCTEMacH, -

- MAIUKHA BAXTAHHAT GYTHHHILUTH PEXHMH,; ’

- peai BaKT peXxHMuIa HLLIall,

- WIAIHMET MyJSTHIACTYPIA PEXAME,

- MyJIOKATHHHT SHI' HHTEpaKTHB pexuMIIapH.
OnepaTopHUHT MAIIHHA Giu1aH My TOKATAHHHT BHJIECOTEPMHHAI KYPHIMacH Maizo

6y (BuaEOMORHTOp EKH HCTUIEH).
XM HEUTAIEHAHT AIIOHUIHHIH pa TYFPHUIMIE Macaanapura Xamaa yHra
TEXHHK XHM3MaT KYpCaTHIHIIHHHHT Ky/MalyIMrura Karra axamur 6epwigu. Bymra

XaTONMKHM AaHHPKJam Ba TYFpRIALTHI aBTOMAaTHK paBpmia Oaxapuwinmmaa
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Ty3aTyB4YH Kozmapnaﬁ (XemMMuHr &k IDDCIMK kopnap) orpanaHMm OpKaJi¥
spummiamd. OXM acocuga ax60opoTHHM TeneMuwians puBOxaHaM. Harmpkana
dolnananysannap MacodanaH TepmuHannap (aGoHeHT TMYHKTJIAPH) OPKAIH Y3HHHHT
ax6opoTvHH XamMoa d¢olmanaHyBuu Xucobnain MapKajlapuia MuUIaii oJmuiap.
Bynna ax6opor anoka xaHa/Ulapu OPKIH y3aTWiagy. Y9HHIH aBjioJ MalllHHaapH
acocuia TYP/IM XWI Ba TYp/IM MaKcaijiapia MIUIATHIAIUIaH Kyn COHJH ax6opor -
XucoGsam TapMOK/Iapy TAWIKWI STHJamH. AXGOPOTHMHT Maxcyc GMpmurk “Gaift”
nuutatTwia Gomuranml. X@cobnam MamIMHANApDHHMHT MOXYJUIM TAIIKWI 3THIMIUIM
XaM/ia OmnepalyoH CHCTEMaCHHMHI MOAYJUTH KyPWIMILHM XMco6jlaml cHCTeMaiapH
KOHQUIypaUMACHHH Y3rapTHpHINra KEHI HMKOHMAT Apatad. Harwkana suru u6opa
Xucobsall TH3UMIIAPHHMHT “‘apXMTeKTypacu” u6opacu naiimo 6¥mmu. By u6opa
doiinananysuy Ba JacTypuu HyKTad HasapuaH XucoGJlaml THSMMHHMHT MaHTHKHI
TAIUKHI STWIMINWHEA Genrunaiay. '

Typmunuuu aenod OXMnapu: 1980 - 1990 #iunnap. TYPTHHHYM aBIOA
OXMapuia uHTerpaius Japakac KarTTa Ba ¥Ta KaTra Oyniram mrrérpan
MUKpocxeManap wouiatiina Oonutanmd. HHrerpaumms napaxacd karra OYyiran
HMHTErpajl MHKpocxemanapia kpuctauina 1000 Ttpausucrop 6¥nca, muTerpaums
napaxacHd ¥Ta KaTra MHTErpal cxeManapia KpHCTAULAA TApH3MCTOp/Iap COHM
TaxmuHad 100 000 ra Tenr. MHTerpaupsuunr GyHnalt napaxac Tydaim Gurra
Mukpocxemana HadakaT MapKasuii mnpoueccop, 6anku Xucobnam MamHHACHHH

KOIWTAIITHPHII UIMKOHM TYFUIIH.

Ywby asnon dXMnapuaa MaHTHKMI HHTErpan cXeMalap yHHIONAP MaiIoH

TpaH3uCTOpNapuaa Kypwia Gomutammu. ByHnmalt  Tapusucropnap —3J€KTpHK

KYWIaHMIIHMHT KMYHMK aMIUIMTY/acH OPKa/l{ MIUTaliy (BONBT GUp/MKiapH) Ba KaMm
SHEpPrusi MCTEBMON Kwiangyu (OunonsAp TapH3UMCTOpiapra HucOaraH), HIFOp
HaHOTEXHOJIOTHAHH amMaJira OIMPHIIra KMKOH 6epamy. )

Typruman asnonx -OXMnapuaa MarHuT xanxa'ianapna KypwiraH XoTHpa
KypWIManapd caxHajiaH GyTyHna# Ty Ba acocHii XoTHpa APHMY TKAITHTH
xonipa xypiumanapn acocuga Kypwiymu. ByHrava spuM YTKasruId XOTHpa
KypwiManapy akaT perucTpiapaa Ba K3m-X0THpaaapAa HinnaTwiap 344,
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Hactypu#i TabMHHOT coXacuia ¥Ta IOKOPH CaTX/H JacTypyami THJUIapH - FP
(pyuxumonan pacrypnam) Ba Ilponor kabu THWUIApHUHT naigo Oy ymmumy
KypcaTHWI MymkuH. By TWanap nactyprammmur “aekiapatds  yciy6ura”
Myalavras 6ynu6, VHra GMHOaH AacTyp9d XHCOGHAIN 3apyp O¥YaraHHHHT
MaTeMaTHK TaBCHGHHH Gepamu XoM0C, XHCOGNAUHHHI KaHmai 6axapanummy
KOMITHJIATOp Ba ONiepaliHoH TU3HMra foxutatiwiany (Iackan, C, ®optpaH Ba X. Tmmép
HacTypnaltHyHr “UMAepaTuB” yCynura Maucyo6). .

Tabxupramr  mozumky, 1980  itwnnapnan  6omna6  Gapua  DXMiap
MHKpoOnpoueccopiiap acocria Kypuia Gouunanay. Illaxcuii KOMOBIOTEPNap 3Hr Ky
Ta/1ad STHNAAHraH KOMIILIOTEPNAPra AlUIaHIH.

Bewwunuu agnoo IXMnapu: 1990. iiun - Xo3upru Bakr. BemlHHuu ammon
OXMnapy KOHLENCHACHHM KHCKada KyHuaarHda TabpHdnal MyMKUAH:

—mnapojulesl  XMcobnauulap coxacupard Mybad¢gaxkHMaATNap Ba napaient
XHCOONAlNapHH aMaima OMMpYBYM XKCOGNanml TH3HMNADHHHMHT KEHT
TapKajuilH;

—HWYH CTAHUWANAP YHYMAODIHMIHHHHET oMK, Bap3H HMINGW CTaHUHAIAp
YHYMIOPIHTH TYPTHHYH aBNOA cynep XM yHympopimrura k. By sca
rereporud (6Hp »XUHCAH 6YsmMaran) Xxucobnamra KU3WKHII TYFAUPIH;

— 710625 TapMOKJIaPHHHT PHBOKH.,

Scnarma: 3XMnapuu asnognap TapTHG pakaMu Xamzia BaKT AaBpiapH 6YHHa
KPATHIN. €Tapnn papakana IWAPTIH. By macanara typiu MmyautHduiap TypiaHua

éHﬂaﬂlaumap.

Hawopar CaBOJLIADR:
l. Kn6epuernka, HHpOpMaUHd,  CHCTEMa,  CTpYKTypa,  &irOpHTM,

HHpopmaTsKa, apxXuTexTypa, HHTEepdelic, NpOTOKON, KOMIBIOTEP aTaMaIapHIa H30X,

bepunr.
2. KoMnnbiorep puBosxu GockuanapHHu (aBNOLIApHHH) caHal YTuHT.



Anabnér:
1. Bapanoeckas T.II. ¥ Ap. APXHTEKTYpa KOMINbLIOTEPHBIX CHCTEM M cereii,

VygeGHOe nocodue, M. PHHAHCHI 1 CTAaTHCTHKA, 2003.

2. Llwmkep B.5., Opnos C.A. Opranuzauys OBM u crcreM. Y4eOHHK s
crynenros, CI16: Iutep, 2004.

3. Bpoimo B.X, Wienna O.J1. BrluucauTesbHble CHCTEMEI, CETH H
°

TenekoMMyHuKauuu 3u3a. — CI16: TTurep 2008.

4. Fauues C.K. DnexkTpoH XyucobGnaul MampHanapy Ba cucteMaiapu. Onui

YKyB 10pT/apH CTYIEHTIapU yUyH JapCiivK. — T.: YkuryBuu, — 1990

2-Mabpy3a
TIporpammann (AacTyprii) GomKapHul NPHHIHIH.
®Pon Heiiman xucobaall MANIHHACKHUHE CTPYKTYPacH. YMyMHH

IIAHA ACOCHAATH XHCO0/Iall MAITHAA CTPYKTYPacH

Pexa:

1. TIporpammany (macTypuii) G0MKapHIL NPHHUMIHHHHT Hetimanya ycymu.
2. dou Hediman xucobnaly MaIMMHACHUHUHT CTPYKTypacl Ba YHHHT

KaM4WIMKIIapH.

3. VMymuit uMHA aCOCHIAry XMcoOaul MallliHa CTPYKTYpacH.

Taswu ubopanap: ONEpaTOp CXeManapu, cyaiap, cy3 anpeciapH, fyefika,
onmepammap, KOMaHAa, nporpamma, HHGOPMALMOH 3aHXHUPIaPp, 6omwxapyu
3aHKUpNAapH, yMyMuH 1MHA (ArOHa UHTEphEHC).

1. 3amoHaBuH KOMIBIOTEPIIAp GMTTa MPMHLUMNAR - NporpaMMaiy GomkapHi
NpHHUMNKMAA KypWiamy. By MpHHLWMN aIrOpPUTMHM ONEPaToOp CXEMaapl INaKiHaa
ndonanaura acocnairad, Oneparop cxemacu - xucobnam KOMAACHHM OENTHiIoBYM

ax6opoT ycTMma  OGaKapwianuraH ~— MKKKM - Xuil o aman (oneparopnap)
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KOMMO3HUHACHOHP. DBHpHHYH  XWJ onepa’rophap ax60pOTHH  Y3rapTHPHIITHH
TAbMUHIIACA, HKKMHYHCH OTEpaTOpHMHr OakapHIHIITH TapTHOMHM  aHHKJIam
Makcaauna ax00pOTHH TaXJIHII ITaIH.

[porpammany GOMKapHIl NPHHUMNHHM aManra OLIMDHII yCyJUlapAnaH
Gupunn 1945 iunaa XK. ®ox Heiiman Takiud Kurad.

By ycyn lwﬁnnaruﬁapra acoCHaHraH:

1) AX6opoT MKKWJIM WaKiaa KouiaHaau Ba “cyanap” neb aramyBuH axﬁo;;crr
Gupnuknapura (3nemMeHTiapura) axparuiagd. KomnproTepiapia HKKWTH KOJHHHT
HIUTATWIMIIE axO0opoTHHM Yy3aTHil, cakjall Ba y3rapTHpHILJa KYyJUIaHHJIaJHTaH
3JIEKTPOH CXEMallapHUMHT Y3Hra XoC XyCycHATAapuaan Kkenu6 YyHKamH. AJIOXHOa COH,
KOMaHAa Ba Wy KaGuiapHu Hdojanamiaa HULIATHITYBYH “Gupnap” Ba “Hoju1ap”
(ax6opoT 6GUTNapH) MakMyacH MyCTaKwl axoopoT 06bEKTHICK KYpuiaay Ba cyanap
ne6 opurwiangy. Cy3 KOMMNBIOTEpAR AXJIHT X0JAa, axﬁopo'rﬂuhr MallliHa
3MIeMEHTHIEK HIUTaHANH.

2) AXGOPOTHHHT Xap XWJ THIJArk cysnapu KOMIal ycyJutapi 6yitua smac,
6anky MITaTHAKW yoyH 6¥iinua dapkiaHany, SbHH COH, KOMah/ia Ba XOKO3aNapHu

upomanoBus Gapuya cyanap KommbloTepaa OWp Xui kypunmga 6ynanu  Ba

CYanapHMHr JjacTypha (mporpamMmana) HUUTATHITAIIN TapTHOMIHHa YNapHUHT
i “OMp XWUIHIH” COHJIapHH Ba

dapkiannumra ca6ab Gymanu. CyanapHunr SyHpad
KOMaHIanapHy Huytauia 64p xuin amMauiapaal olinanaHHIm UMKOHHHH OpajM.

3) Ax6opoT cy3napud MawHnHa XOTHpaiapu sueiiKanapura XoIamTHPHIHG
BuM sueiika HOMEp/apH OpKaTH HAEHTHHKAHATAHAIH

‘““cy3 appecsiapu” ne6 arany
u - Xap 6HpH axGopoT CY3HHH Cak/IoBYM KoM

(6enrunananu). MawMHa XOTHpac
XM3MaTHHH §TOBYH sueiikanap MaXMyHIHp. Cou &KM KOMaH/1a KUMMaTHHH Cakjall
ydyH XOTHpa sueiikacu aKpaTwialn. Xorupara cy3HM E3MIL Y4yH 1My c¥3
; sueiika aApecy KYpCaTIWIHIIH Jo3uM. XOTHpalaH CY3HH
TawIa6 onuul (VKMm) Yuvi gHa TaHJlaHraH cy3 caknaHamuraH sdefika -aapecuHH

1lyHoaii kunub, coH EKH KOMaHIa CaKTaHaquraH sueiika agpecu

CaKJIaHMIIKra axparuirat

KYPCaTHIL Jiu 3.

CoH &KM KOMaH[IaHHHI  “MaliuHa uneHTHUKATOpH” 6YiM6 KonanW, ThbHU
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KOMIIBIOTEpZia KaTTAIHKIap Ba icomamla.nap YJIapHUHT aApeciapH  OpKalH
GesrunaHamm.

4) AnropuTM 60LIKApYBUH CY3nap KeTMa-KeTJIMIM luakmaa udonanauub, 6y
KeTMa-KeTIMKIAp amaiap TYPHHM Ba aMaiapfia HIUTHPOK 3TyBYM axGopoTt
cYanapunu (onepanmnapHd) Oenrmwnaiiny Ba “koMaHpanap” ne6 OpUTHIanM.
Mammna xomaHpzanapu Tepmumlapuaa (aramanapuna) wmdoganaHraH anropHTM
“gporpamma” (nactyp) ne6 aranamm.

5) AnropuTtM K¥pcatmacu 6¥iinua xucobnamnapHy 6axapHul- KOMaHAAMApHH

nporpammana (zacTypia) KypcaTiwiraHuaeKk KerMa-ker 6akapumnaH nbopar.

Tamxu kupyTHIm Hkxunamuu xotupa Tamky yuKapuim
KYPUIMaliapH KypwiManapu
2 i - p 4
A 6 A E ;
Kuprrum Acocuit xotupa |\ Yukapmn
nopTnapx W nopTiapu
. S SO S %
S NS s SN S B
| Mapiaoui i e
i mpoieccop AR L I H
1 A V_WwWY Vv V¥ H
i ApudMETUK-MaHTHKHIA R Bomxapu i
1 Kypunma KypHIIMacH '
1 1]
: ]

2.1-pacm. Pon Hetiman xucobnai MalltHHACHHUHT CTPYKTYPacH
. ~— HudopmaimoH 3amwkupnapu
w~—emse- BOMIKApHIN 3aHKHPNAPH
2. 2.1-pacMia HOKOpMAA KeNTHpUIraH NPUHLMIUIADHH aMaira OLIHPYBYM
Xucobnam MalIMHACHHHHT CTPYKTypacu kenrupwiraH. By crpykrypa d®on-Heiiman
xucoONam MamHHACHHUHT CTpyKTypacH ne6 opuTHIafM Ba ymby CTpyKTypa
KyWHIars KaMauIHKkiiapra sra.
1) Ymb6y crpyxrypa Gyimua xarra xaxwmnu vHGOpMaUMAHM HULIAN yYyH
¢axar GurTa npouneccop Mapxya. Bynna urynnaii BazusaT comup GYNMMIIN MYMKHHKH,
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ur:cbopMaummf{r MWLIHapa OalTnapn KaHan oOpKaid y3aTHIMIOH Ba KYBBaTH
HHMXOATJA 4YerapanaHraH MpOLECCOpHAa MUUIAHHINH YYYH KYTHII XOJNIaTHra TymiH6
komuw MyMKkuH. IMpoueccop yuyH GyHnali xonar 4opacH3/IMK X0JaTH XHcobaHanu.,
byHnait xcnardad 4MKMO KeTHMII YYyH CTpyKTypaja KyMHAarH Y3rapHOoinapHu
KHPHTHIL JI03UM: )

a) mapajuien npoueccopnapzxa}i qufménaxmm; .

6) mpouneccopnapHH MawTyMOTJIapra SKHHJIAIWTHPHLI N03HM. By MasirymMoTnapuu
IOHMO KaHa/L1ap OpKaIH Y3aTWIHIUHHK bapTapad 3TanH.

Liynnaii kunub, acocHit euumMiIap KyiHaarunap:

— HULTAIIHK NapajuieuTauiTHPHLI;

— TaKCHMJIaHraH MaHTHK (pacnpefeneHHas JOorHKa).

2) Ymby crpykrypana Myposkaar agpec 6¥#vya amamra omupwiagn. Cornn
umiawaa 6y Makdyn xucobnmaHand. CoHCH3 HILTAIQ 3Ca MypoXaaT MasMyH
6¥¥nya amanra omMpwiMiuK 03uM. bolllkaua aiTraHna acCOUMaTHB MypOXAaTHH
TALUIKWI 3THII YCYJIMHH TOTIHII JIO3HM.

3) Ymby crpykrypa “GeBocHTa GOFIAHHULIH CTPYKTYpa” ne6 ropHTHIamu Ba
YHH “pexoHGurypauns’ KHAKHII KUAHHYHINK TYFOHUpagH.

Xo3upna xucobiam MalIMHATADHH KYPHIUHMHT WKKH YCYNH MaBxXynm:
“6beBocuTa GoFnaHMuUIH” Ba “yMyMHH IOHHAa acocHAa”. BHpHHYM ycynmHuHr
HaMyHaBuii BakwnM cudaruna 1okopuga kypuwiran @ou-HeliMan xuco6Gmam

MaulHHaCHHH Kypca'rmn MYMKHH.

3. VYMmymuH IMHaTM BapHaHTAa XMCOONAll  MaUIMHACHHHHT Gapwga .
Kypi'MalapH  MarHCTpal IIMHAara yJjaHraH ﬁymx@ Oy mmHa xoMaHzanap,
MaLJiyMOTN1ap Ba GOMKAPHII OKUMJIapH YYYH ArOHa TPakKT BasH(pacunu Jradnm (2.2-

pacmra Kapancin).



'E nponeccop H

: Apudmeruk- :

| mamTukui kypaima |

'E Bowmkapum ::

) KypWiMacu !

': a .

E i Acocuti Hkkunamuu Kuputnm-
: Peructpnap : xoTHpa XoTHpa TuKapHm
H } KypHiIMacH

2.2-pacM. YMyMHit myHa acOCHAAryd xucobsam MammuHa

VYMyMHii HIHMHAHMHT MaBXYUIMTH XucOONam MamiMHa KypMIOHHM SKHOOMH

coajanamrupany, MaiivHa 'rapxu6n Ba xon(bnrypaumcm-m OCOHI'HHA

aNMAlITHPUINra MMKOH sparagu. llly ca6abmu mmHanM apXureKTypa MUHH- Ba
Mukpo- DXMiapna keur tapkanmu. 111y 6unan 6up xaropaa ymby apXMTEKTYpaHUHT
acocuii KaMYMIMIH aiiHaH WwKHA Gwiad GOFMK: Xap 6up OHAa WIMHA OpKank ¢akar
6urTa KypwiMa uHpopmauus yzarumn myMkuH. lllnnara acocuii roK1aMa mporeccop
Ba XOTHpa ¥Ypracujard aiMaliHmyap TOMOHMAaH 6ynamu. Kupurum/uukapuin
aMaJUtapyra aca IHHa YTKasuil KOOWIHATHHUHT OUp KHCMHMIHHA KONaay X0Joc.
“IlluHanap maxapacd (MEpapXMsCH) acOCHAArM AapXHTEKTYpa” KeHIPoK
Tapkanran Gynub, yHaa MarMctpan wmMHa Gwian Gup KaTopaa sHa OHp Heua
@mm‘{a muHanap Maexyn. By ImwuHanap Kypuiamanap opacuna Gesocura
GOFNaHMIIHM JKajan anMaimuin OwnaH Owpra TapMUHIAIUM MYMKHH (macanax
NpPOLIECCOP Ba K3MI-XOTHpa opacuzaa). KymnmMua muHanapaad ¢poinaiaHiIIHAHT SHa
6up BapHAHTH-KUPHTHIN/YMKAPHIIHAKT GMp XW1 KypWIManapuHy GHpamThpwm,
CyHrpa KylMMua IIHMHANAH MarucTpan wuHara yukui. By G6apua Jopanap yMyMuit

muHara GYNamura# IOKIaMaHM KaMaWTHDHII Ba YHHHT YTKasHIl KOOWIHATHHH
camapalMpoK capdiaimnra uMxon Gepamm.



Ha3sopar caBosnapu:
1. Tlporpammanu Gomxapumunsr HefimMaH4a yCy/IH HUManapra acocyiaHazi ?

2. KomaHpa Ba nporpammara taspud GepHHr.
3. ®ou-HeiiMan-(6epocura 6GOFIAaHMNUTH) XMcobNaw — CTPYKTYpacHHMHAT

KaMYHIHKIIApHHK cy3na6 Gepuar.
4. YMymuii mmpsa acocmpard XHMcOGJaml MamIMHAa  CTPYKTYPAaCHHHHT

a)3a/UTMIH Ba KAMYKIMIY HUManapaad H6opar ?

Anaduér: .
1. BapaHosckas T.ITI. u Jp. ApPXHTEKTYPa KOMIBIOTEPHBEIX CHCTEM H ceTel,

Yue6Hoe nocodue, M. dunaHck H cTaTHCTHKE, 2003.
2. Uunekep B.51., Opnos C.A. Opranuzauua 3BM u cucreM. Vuebnuk mis

crynentos, CI16: [Turep, 2004.
3. Bpoiino B.X., Wmeuma O.JI. BeMMHCIHTEIBHBIE CHCTEMBI, CETH H

TeJIEKOMMYHHKauuu 3u3g. — CI16: [Turep 2008.
4. Fanues CK. SnexTpon xucobIam MalHHANApH Ba CHCTeManapH. Ot

¥KyB 10pTnapu crynentnapu yuyn napemuk. — T.: Ykurysun, — 1990

3-manpy3a
Xucobaam MAalIHHAJI2PHHUHET ACOCHH carduiapa. Xucobiam
MalIHHANAPAHMEHT BasHdanapH, y14amiaph, Xacobaam KyBsara,
¢ynxkunonan nmxonaaTaapH GyiiHYa TYpKyMIaHAIIH.,
Muxkpoxomnsiorepaapausr TypKymaanamy. Hlaxcait

KOMObIOTEPJIAPp

Pexca: .
1. Xucobnaw mawnHanapuHeHr Basudanapl, Yiadamnapu, xuco6nam'

KYBBaTH, (yHKUHOHA HMKOHHATIapH 6¥#Hga TypKyMIaHHUIIH.

2. MHKPOKOMIBIOTEPJIAPHHUHT TYPKYMIAHHIIH.
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3. Ilfaxcwuif koMneioTEPIAP.

Taany ubopanap: yHuUBepcarl, MyaMMmora MyJDKalUIaHraH,

MXTHCOCNAITHPWITaH XMcoOJiawl MampHanapy, cynep—OXM, karra XM, KHYHK

OXM, mMukpo-OXM, wmwaxcuit OXM, cepsepnap, HIIYH CTAHIUAIAp, TapMOK
KOMIIBIOTEPJIapH.

1. Xucobnaw MammuHanapu Kyiupard anoma;napu 6yiiMia TYpKyMNIaHHUIIH
MYMKHH:

— Basudacu 6¥itnua;

— ymuamnapu Ba Xucobinail KyBBaTH Oyiinya;

— dyHKUMOHAN MMKOHUATNApY OYHivua.

Basugpacu 6yiiuva XOMNBIOTEpNap y4YTa rypyxra 6y‘nuﬂalm YHMBEpCaN
(yMyMMaKcaz), MyaMMOra MyJDkasllaHraH Ba UxTucocnamTupriraH (3.1-pacm)

\ XucoOnam MamiyHacu l

‘VHuBepcan

Myammora
MyDKaliaHran

HixTucocnamtupunras

3.1-pacM. KomnptorepHusr Basudacu 6yinya TypKyMIaHUIIH

Vuusepcan xomnviomepnap Typnu UHKEHEP-TEXHUK, UKTHCOAMIi, MaTeMaTHK,
uHOPMALMOH Ba X. MacaiajlapHy €YHINra My DKJUTAHTaH

VYHUHT KyliMaard xucnariapiiu caHab yTHil MyMKHH:
— IOKOPH YHYMZOPJMK;

— HIUIaHaauraH MapJIlyMoTJiap HIAKJTHHKHT TYPIIIATH:

WKKWIHM, VYHIIH,
CHMBOJLIN;

— 6axapumanuran apuQMeTHK, MaHTHKMI Ba Maxcyc apudMeTHK amamap
HOMEHKJIATYPACHHUHI KEHIJIUTH;



— ONEpPaTHB XOTHPaHHHT KaTTa anRMH;

— Typ/IM TallK¥ KypWIM@IapHHHI YJaHHIOMHH TabMHUHIOBYH KHDHTHIN -

YHKAPHII CHCTEMaCHHUHI' PHBOXJIAHTaH/IHIH.

Myammoza mynocannanzan xomnolomepaap TOP NOHPajarH MacaialapHU
eyHlira MyJDKaJUIaHraH. By Macananap TEXHOJIOTHK jkapa&€unap, Huc6araH KarTa
6yAMaraH MamIyMOT/IapHW Kaiinam, Tymiall Ba HIUIaml, HUcGaraH Mypakka6
6y/MaraH anropurmiap 6yiinya xucobnauuiapHu Gaxkapum 6unan Gormuk. Bympait
KOMIBIOTEP/IAD YHHMBEpCal KOMIBIOTEpJapra HHcOaTaH 4YeKilaHTaH anmapar Ba
nacTypHil pecypcinapra sra.

Hxmucocnaumupunzan komnsiomepaap MabiiyM OUp OHpanaru MacananapHu
eynuira Eky BasudaNapHUHr KaTbmii OeNTHIAaHraH rypyXHHM amaira oImMpuiira
mymkaiadrad.  KommbioreprmapHuHr OyHmai TOp MY/DKQUIAHHMINH  yJjiap
CTPYKTYpPQNapHHH aHHWK MXTHCOCJAIITUPHMINTa, YJiap MyPakkaOJMIHHM Ba HapXHHH
SKMAOUH pasuIAa mnacaiftupumra MMKOH Oepamu. IOkopu yHymmopmimu Ba
HMUIOHIWIMTH CaKjiaHaad. MXTHCOoCHaITUpHITaH KOMIBIOTEpIapra Maxcyc Basudanu
J[acCTyp/aHyBYH MHKPOHPOLIECCOPJIApHM; ajanTep Ba KOHTPOJUIEpNapHH; XHcoGnain
CHCTEMAJIADHHHT y3eJUIapH MIIHHHU MYBO(QHKIAIITHPYBYH KypHIMajlapHH KHPHTHII
MYMKHH.

Vauamnapu ea xucobnaw Kyeeamu 6yiiuya KOMIBIOTEPIApHH YTa KaTTa (Cyrnep
KoMmnbloTep, cynep OXM), Karra, KWYHK, JTa KHHK (MUKpOKOMIIBIOTED &KH
MHKPoOXM) KOMITBIOTEpJIapra KPATHIN MYMKHH (3.2-pacm).

Xucobnam MammHHaNapH
T .
| ] [ |
Cynep-DXM i Karra-3XM Kinyuk-9XM MuxpodXM
3.2-pacm. KoMnplOTEpIapHUHT ¥iT9aMiIapH Ba XHcobanr KyBBaTH
6¥¥iuda TypKyMIaHHUIIH .

Cynep DXMnapza Te3KOPIHTH 103136 MHJUIMOH - YHIIab MHUTHapZ CYpPHITYBUH

BEPry/UIM amaulapHd GaxapyBuH KYNIPOLECCOPIH Xucobyam  MarmHHATapH

TaAJUTYKITHIHD.




Kamma 2XMnap WIMMH-TEXHUK MacaNalapHH edHInna, ax0opoTHH MaKeTIM
MIUIOBYH XHCOONAIl TH3MMJIApDHA, MamIyMOTJIapHMHI Karra 6a3anmapu Ouian
HMILTampa, xpcobjlam TapMOKIApHHA Ba YJIADHHHT pecypciiapyHu GomkapHinia,
SABHH XHCOOJIall TapMOKIAPHHHHT KaTTa CEpBEPIIapH CH(paTHAa MuUIaTHIamH.

Kuyux ODXMnap - ¥MDIOHWIM, HApXH ap30H Ba HIOUIATHIOAA Kyjdal OYmmo,
GomxapyByl XucoGnam KOMIUIEKCH cH(aTHia MIUIaTHIIra MyJDKaUIaHraH. YJjap
KYmIumMK  ¢oiiganaHyBud  xucobnam mmapu‘xa, aBTOMAaTJIAIITHPWITaH
JioMMxanam TH3MMJIapHAa, CYHBHH MHTENIEKT TH3HM/IapHIa XaM HIUIaTHIHIH
MYMKHH.

2. Muxpo OXMiap (MHKpOKOMIIBIOTEPSAp) TYp/M-TyMaH 6§imb, Kyhunaru
Typjapra apaTWil MyMKHH: KYMUHIHMK (oHNamraHyBIH KOMIBIOTEpP/Ap, MIAXCHii

KOMITBIOTEpJIap,CepBEpPap,TapMOK KOMITLIOTEPIapH, HIMYH cTanuusUiap (3.3-pacm).

Msukpo OXM
[ 4[ 1
‘YHusepcan HixTtucocnamrrupuirad
f { | |
K¥runmax Ilaxcuit Cepaepnap Tapmok Hmun
doitpananysun KOMIBIOTEPIapH CTaHUMsAIIap

3.3-pacM. Muxpo-OXMnapHUHT TypKyMJIaHHILH

Kynuunux Qoiidoananyeuu MUKDOKOMRblomepaap - KYBBaT/I{
Mu@oxommmepnap, 6Mp Heya BHACOTEPMHHAUIAD OWIAH JKHXO3NIAHraH Ba
BaKTHHHI OY/MMHMID peXMMHIa uoulaiimn. By »o3ca ymapma ©Oup Hewa
doiinanaHyBYHHUHT GHPJAHUTA MILUTAINK HMKOHUATAHH ApaTaiy.

Hlaxcuii xomnviomepnap - Gup kumM (QoHAATAHYBYIHM KOMIIBIOTEpIAp,

HIIATHIIHMET yMyMdoinanaHum Ba yHUBepca/UTHK Talabnapura xaso6 Gepamu.
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Cepsepaap - xucobnam TapMOK/IapUIara KyIHWIHK QoinanaHyByu KyBBATIH
MHKpOKOMIIBIOTEP/Iap, TApMOKHHMHT Gapya MIIYH CTaHIHATIap CYPOBUHM HIIaOIra
M¥JDKaUIaHTaH.

Tapmox, komnviomepnapu - coARANALITHPUITaH MHKPOKOMIBIOTEPIIAP, TaPMOK
HIIJJAIHHA, TapMOK pecypciaapufaH ¢ofaanaHAIHy TabMHHJIAHOH Ba KyIHMHY9a
HIOUTAPHUHT MAbJIyM TYpHHH (T@PMOKHH DPYXCaTCH3 ¢oiinanaHumpad XUMOsUIALL,
TapMOK PECYPCIapHHH, IEKTPOH MMOYTAHH KypuO YMKHIUHH TAOIKWI STHIN Ba X.)
OakapHilra HXTHCOC/IaTaH.

Hwyu cmanyuanap - 6up kuinn ¢QoHnanaHyByH MHKpPOKOMIBIOTEpIIap,
KJIMHY2 MULTADHHUHT MabiyM TYpUHH (rpadHK, MyXaHOMCIUK, HAIIDHET Ba X.)
6akapHllIra HXTHCOCHALITHPHWITaH.

KOMIBIOTEpNapHHHT  @yHKYUOHAN UMKOWUAMAGPU KyHMOArH TEXHHK -
SKCILTyaTallud XapaKTepHCTHKAnapH OpKATH aHMKJIAHA[IH. TE3KOPJHK; COHJIaPHUHI
HoaanaHHIN IaK/UIapH Ba XOHAMWIMTH; Gapda XOTHpa KyPHIMATApHHUHT XaKMU B2
TE3KOPJIMIH; TAWKH KypWIMATAPHUHI TEXHHK-UKTHCOIMIf XapaKTepHCTHKAlapH;
MallMHa HYKH HHTepo(elCHHUHI XWIM Ba JTKasHIN KOOWIHMATH; KyIMacalalurH;
KOMOBIOTEPAR HULIaTWIAAMIaH onepauyMoH CHCTEMa XHIIH, TEeXHHK-HKTHCOUH
XapaKTEPHCTHKACH; JACTypUH BOCHTAHHHT (QYHKLHOHA NMKOHUATIAPH; 6omKa XHn
KOMIBIOTEPNIAp OujaH [acTypuif KylDWia OJIMIUINIH; MallMHAa KOoMaHaalnapu
CHCTEMAcH Ba CTpyKTypacH; anoka KaHa/UIapura Ba XHCOGNAIl TapMOFAra yjlaHa
OJTHII MMKOHMATH; HIIOHLTHIMrH; dodinany doimananum koadduuuentH (doHnam
LI BaKTHHHHT IPO(IIaKTHKA BAKTUTa HUCOATH).

3. lllaxcuit kommsroTepaap (LK) MHKpOKOMIIbIOTEpIap CHHura maHCy®
6ynn6, omvasuii TapkanraHK caba6im anoxuia THOOpra JIOHHK.

3amoHaBiii waxcuii KOMIBIOTEpiap opackpa OmpuHaM ramga IBM
(International Rusiness Machine Corporation) ¢HpMacl KOMIBIOTEpJIAPHHH
K¥pcaTHul J103HM:

—IBM PC Xi (Personal Computer eXtended Technologiy);

~IBM PC AT (Personal Computer Advanded Technologiy);

16 xonanu 80286 MuxpoImpoLeccopiIapaa;
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_IBM PC/28030- PS/28080 (PS-Personal System, PS/28080 nau Tamaph
6apuacu 16 xonamm, PS/28080 3ca 32 xoHamy;
—IBM PC 32 xonam 80386 Ba 80486 Mukpompoueccopriapaa;
—IBM PC Pentium mMuxponpoueccopnapaa - Pentium IV (64 xonainu).
AMepuxanaunT 6omKa $pupmanapy, Byiok bpuranus, ®@parms, Hranus xamaa
SInoHus ¢upmanapu unuia6 ynkapa&rrad maxcHii KOMIBIOTEPIapH XaM KeHI OMMara
MaBiyM. AMMO X03paa mmuiab unkapunagrran 6apua ;haxcmi KOMITHIOTEPIIAPHHUHT
90% mum IBM PC tamkwi 3tagu. Pentium III Ba IV Mukponpoueccopiap acCocHaars
MIaXCHIf KOMIBIOTEPJIap KEHT TApKaNraH.
Ilaxcu#t  KOMIEBIOTEpNapHH “apnomiapu” Xamaa
XycCycusTiapu” 6¥inga TypKyMiam MyMKHH.

“KOHCTPYKTUB

Aenoodnapu 6yiiuna maxcui KOMIBIOTepiap Kyinarwiapra 6ynuuamm:
—1 - aBnox: 8 6ETII MMKPONPOLIECCOP HMILUIATHIAIH;
—2 - aBnoA: 16 GUTIIA MUKPOITPOLIECCOP MLIUIATHIIAH;
—3 - aBnox: 32 GUTIM MMKPONPOLECCOP HILIATHIIANH;
—4 - aBjox: 64 6UTIIM MMKPONPONECCOP HILIATHIIanM,

Illaxcuit KOMNBIOTEPNAPHMHI “xkoHCMpYKmué Xxycycusmuapu”  O¥fivua

TypKymJiaHvy 3.4-pacmia KypcaTiwiraH.

Maxcuit 9XMnap
I l |
Cron yctuaa Typanuras Kyaupma
Hxwam BrnoksOT Yyarrax OnexTpor OnexTpoH XoTHpa
K K 1K cekperap nmadrapu

3.4-pacm. HlaxcHii KOMITBIOTEPIAPHUHT KOHCTPYKTHB XyCyCHATIIAPH
‘ 6yiuga TYypKyMIIaHHIUA
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Ha3sopar caBostapu:

1. KomnbloTepiapHuur  (QyYHKUMOHAN  WMKOHMATIApH  A€raHaa HHMa
TYUIYHHIIaOH ?

2. Mukpo—2XM aTamacy KaHzai TaxJIMJI 3THIALH ?

3. 1llaxcHii KOMIBIOTEPHUHT aBJIOJJIADHHE caHab JTHHT ?

Anabuér:
1. BapanoBckas T.II. u np. ApXUTeKTypa KOMMBIOTEDHBIX CHCTEM U CeTei,

Vye6uoe nocobue, M. (PHHAHCHI M CTaTHCTHKA, 2003.
2. Ilmwiekep B.5., Opnos C.A. OpraHusauus BBM n cucreM. YueOHUK 111

crynentos, CI16: ITurep, 2004.
3. Bpoiino B.X., Mmsuea O.JI. BBMHCIHTENBHBIE CHCTCMBL, CETH H

TenexoMMyHuKauuu 3usn. — CI16: Iutep 2008.
4. Fanuep C.K. DnexTpoH Xucobnam MallHHATapH Ba CHCTEMAllapH. Oumirit

YKyB ropTiIapH CTyeHT/IapH ydyH AapciHk. — T.: Vxurysan, — 1990

4-mabpy3a
KomnbioTepHHHT acocuii Kypaiamanapu. IIponeccop. AxaaeMuK
B.M.I'IylnkoBHAHT JeKOMIO3ANHS IPAHNHANHA. ApH¢pMeTHK-

MAaHTHKHH KypujMa

Pexa:
1. KomnbloTepHHHT CTPYKTypaBHuii CXEMacH.
2. Tlpoueccop 1¢KOMMO3HIMACH.
3. ApndmeTik-MaHTHKHH KypHiMa.
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Taswy wubopanap: JEKOMIIO3UIHA, 6nepa.u'uon KypwiMa, GomKapHim
KYpWIMacH, TaKT, MUKpOamall, MUKPOKOMAaHa, MHKpOIporpaMmMa.

1. KoMneroTepnapHUHT CTPYKTypaBHiil cXeMacH 4.1-pacMia KeJTHPHIIraH.

Tamky Kypwima Tamxu Kypuama

TIpoueccop Acocnti xoTHpa

Kontponnep Kontponnep

|

1Inna

Taﬁmep

4.1-pacm. KOMITBIOTEPHHHT CTPYKTYPaBHii cxeMacu

Ipoyeccop (muxponpoyeccop) KOMIIBIOTEPJIADHUHI MapKasuili KypwiMacH
6Yymi6, mammua Gapua XypwiManiapy unurammuHyu 6olukapumra, xampma ax6opor
ycTHaa apudMeTHK, MaHTHKMIL Ba Maxcyc apHpMmeTHk aMamiapHH Gakapumra
XH3MaT KAIaIy.

Acocuii xomupa axCopoTHH cakjall Ba MauwlMHAHWHMI TallKd KypuiManapu
Ounan onepatys Tap3aa ax0OpOT alMAIMINTa XM3MAT KHiafgu. ACOCHH XOTHPa HKKH
XFJ1 XOTHPa KYpWIMACHHH ¥3 MaMra oNagy. bynap - OnepaTus X0THpa KypH/IMacH Ba
JOUMHI XOTHpa KypHIMAcH. )

Tawxu Kypunmanap Xap KaHnalf xucoGnaul MalIMHACHHUHT TapKuOuit xucmMu
6Ynmub6, Gomkapwim ofbeKkTiapu Ba Goluxa KoMmpiorep OWIaH MYNOKaTHHH
TabMMHNAliou. Tamks KypwiManapra TallKd XOTHpa KypwmManapu (¥ku
KOMIBIOTEPHHMHT TAlIKK XOTHPACH), KUPHTHII-YMKAapHIN KypHiManapy KHpasm.

Konmponnep wxticochaurmMpiran mpoueccop 6Ynué (YyHKH Y Y3MHMAT

‘macTypu GyiMua WuutaiiZM), YHTa ynaHras KypunManap HIUIAOIMHH aBTOMATHK
Tap3ga Gomxkapamy.
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Iuna Kbmnmompumn‘ acocHit x;nnep«beﬁc TH3UMHA 65"Jm6, MamyHa
KypWIManapuHu 6Hp - 6MpH Giinad GOFIaHHIIMHKM TabMMHTAMIH.

Taiimep - MamlMHa HIMAArd peajl BaKTHHHT DSJIEKTPOH COaTH, 3apypHSAT
TYFWITaHAa »>KOpHH BakTHHHr (¥mn, OH, coar, MMHYT, CEKyHH Ba CeKyHA
6¥naiapuny) aHMKIaHHIIHHY TabMHHIakian. TaliMep anoxuna TabMUHOT MaHOanTa
- aKKyMynsTopra yJiaHraH 6§m6, koMneloTep YIHpHWIraHHIa XaM HilnaifBepagH.

2. TIlpoueccop KOMOBIOTEPHWHI MapKasuii KypwiMacH 6ynu6, pakamm
ax60pOTHHHT GepwiraH anropuTM 6¥ifya aBTOMAaTHK HIUIAHHMIIHHH TabMHHIaNITH.
Axagemuk B.M.IJIylUKOBHHHAT “IEKOMITO3MLIMA NpPHHLUMIMTa OHHOAH paKaMIH
ax60pOTHH MIIIOBYH Xap KaHAal KypWIMaHH MKKHTa KHCMIa - 60IMKapHil KHCMHIa
Ba OIEPALMOH KUCMHIa aXpaTHIl MyMKHH. 4.2-pacMia MpONECCOp NEKOMITOSHLIHACH

KEJITHPWIraH.

BK AMK
(6omKapyB4H KHCMH) Ya (onepalMoH KHCMH)

aMan KoM
Onepansnap
Harwxka

- J
Y
XOTHPJIOBYH KypHIMA
4.2-pacMm. ITpoueccop JEeKOMIO3HUHMSICH

Cyanapun kaOyn KWJIHIN, CaKiall Ba yjap yCTHAA aMaulapHH GaxapHimga
PErHCTpAap, xawiarnwiap Ba GOmKa y3e/UlapAaH TAaIKHJI TONTaH MPOLECCOPHHHT
“orepalMOH KucMH” 1e6 aTalmyBuM “apM(METHK-MAaHTHKHN KypHiMa (AMK)”
HIUIaTHIAoH.
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Xap xaupait aman axbopor cy3napu (omepanmnap) ycruaa GakapwiaauraH
“MMKpoaMalUlap” KeTMa-KeTMrHfaH uGopar O6Ynamus. MuKpoaMaIapHMHT
6axapumam TapTHOH aMal aTOPHTMH OPKAIM AHMKIAHMO, Y3€JUIADHHHT KHPUIO
Hynnapura GomKkapys CHTHA/UIAD KeTMa-KeTMrMHH Oepumi 6wiad amaira
omupwiamy. bBomKapye CHrHaUIapHM  IMAK/UIAHTHPUINAA  NPOLIECCOPHHHAT
“Oomkapyedu KucMH”® ne6 IOpHTWIYBIM “Gomkapum Kypwimacu (BK)” nan
dolinananmnany. By KypwiMa xeprm #yymra Gepriras aman KOITMIa MOC XOJja
YHHHT YHKWII HYmUAa Yy, Yz, -, Yn OOIIKApyBUM CHMTHALIAp KETMA-KETJIHTH
maKuviaHagy. AMan 6axapu/mImg jxapasHuUaa apHMeTHK-MaHTHKHIA KypHIManaH
GoIKapyBuH KypriMara MHKpOamasuiap GakapHIHIIM TapTHOMHH GelrunoBYd pi,
P2, -, P MaHTHKHI INAapTJIApPHH aKCJIAHTHPYBYM XabapnoBuu CHTHALIAp y3aTHJIalH.
By cursannap MEkpoaMaiLiap TabCHpHMAA Y3rapyBuH CY3NapHMHr KMAMAaTHra Kapab
“1” &xm “0” xuiiMaTnapuEyu onagy. By CHrHaIAp “OroX/IaHTAPYBYH CHTHAIUIAP” EKU
“MaHMKuif IapTnap” ne6 opUTHIaIH.

Bup Takraa GakapwiajMrad MHKpoaMaUiap MakKMyH “MHMKPOKOMaH#ma” neb
opaTUiIagy. TakT - OpoLeccop HIUTaliurad BaKTHHHT MKKHTa t Ba (t+1) madtiapu
OpauFy.

BepwiraH aMamHMHr GCaXApWIMILHHH TabMHHJIOBYH MHMKDOKOMaHJIanap Ba

MAaHTHKHH [mapT/ap KeTMa-KeTJIMTH Oy aMalTHHHT “MHKpONpOrpaMMacy’ aAeinnam.

3. Apudmerux-ManTikuii Kypwmma (AMK) pakam komiapd yCTHOA aman
Gaxxapumra Mymxaxmam‘au AMKna opmarna apudMeTHK, MaHTHKMH Ba Maxcyc
apudMeTHK amaiap Gaxapmnamy. ApHGMETHK amaulapra KYIMI, aiupum,
xynaia'mpnm, 6yrmm Ba COH MOAYUIApHHM alfMpHII aMajlapd; MaHTHKHiA
amMajU1apra KOAJIADHUHT TEHIJIMIHHM aHUKIam Makcaguaa 6up - GupHra Takkocnam,
KTl XOHAIM MKKWIK C¥anap ycruna GakapwnamuraH U3BIOHKUMA Ba KOHBIOHKUHA
aMa/UIapy; MaxcyC apHMETHK amManiapra CHDKMTHIL, HOpMaLlAmUpum, GyTyH
comiap ycrHaa 6aKapuiaJiurad Ba X. aMaiuiap KApay.
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AMKnap xyiiuoazuva mypkymaanaou.

— pakamiH ax60pOTHM y3aTHIN Ba MILUIAOI )XKapaSHIapHHH TAIIKHJI 3TAII YCYJH
oyitMya KxeTMa-keT Ba mapawien AMKnap dapxnanamu. Kerma-ker AMKnapna
pakamiid axOOpOTHHM Y3aTHII Ba HMIINANl YHHHI alOXHAA XOHAIapH YCTHAA BakT
GyiMua KeTMa-KeT amanra omupanamy; napawien AMKnapna pakamid ax60poTHH
y3aTHII Ba MIUIAIl YHHHT 6apda XoHalapH yCTHZAA Baxr G¥iwua mapawies aMama
OLUMPHIIAIH;

— connapud udopanmamm ycysH 6¥iiuda Ky3raaMac BEpryJUlH COHNap yCTHAA
aman GaxkapysuH, CYpHWIyBYH BEpryJUIH COHJIap YCTHAA aMal 6axapyBYH Ba HKKHIH
- YHIM cownap yctina aman 6axapysur AMK dapxnanany. HkkiwH - YHIH CORNIap
yc'mﬁa aman 6axapysun AMKaa YHIM Ty3aTvim cxeMacH 6¥ymmm mapr. By cxema
OJIMHTAH HATIDKaHH LIYHJal Y3rapTupagukH, Xap GHp HKKHIM - YHIM XoHana 9 naH
Karra 6ynmMaras pakaMm 6ynans;

— aJoXHaa aMUIPHUHT Gakapuiuimu BakyH OyiiiiMda CHHXPOH Ba aCHHXPOH
AMK dapxnanany. AcuHxpoH AMKnapaa xap 6Hp aMamseHT 6axaprmu6 6ymaHran
naliTi aHMKnaHuG, cyHrpa keimnrd aman OGaxapunamn. Cupxpon AMKnapaa
ONepanIapHUHT KHMaTaapy GuiaH aHHK/IaHyBYH aMaiUiap JaBOMMIIUTHHAHT Xap
XWUIMTHIAH KaThHil Hazap, aloXHaa aMauiap ydyH y3rapMmac BakT GesrHnaHanH.

— 3JIeMEHT Ba Y3e/UIapHMHI MHimiatwinmy 6yimua Omox THOMIArH Ba
yuuBepcan tamumary AMKnap dapxnanamu. Brox Tmmmaparn AMKnapna acocui
amaiap Oup-Gupura Gorimk Gynmaran amoxuma Onowrapna OGaxapwiramd.
VHuBepcan AMKnapaa 6apua amamnap Oup xmwn ysewiappad  Qoiinamasu6
OGaxapunaan. 4.3-pacmMaa yHuBepcan AMK cxemacH xenrupwiran. 1K Ba 2K
KaTHTIap KY3FaIMac BEpry/ulH COHIap ycTHaa aman 6axapum yayH 1, 2, 3
amiaruwiapud Oupnamrtapamd. CypuiyBdd BepryJUld COHJIAp YCTHAA amail
Haxkapuin yyyH 1K kanuT MaHTHCCaHH MOLTAIl MAaKCamuza 2- Ba 3-KamnarnwiapHH
6upnamrupca, 1K xamdr 1-KaMnarMdHY HKKHHYM JKaMiarHdiad axpartamd. 1-

JKaMJIarud TapTHOHH HOLTAMHIH;
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l-perncTp ¢

1SM 1K 2SM 2K 3sM

Bomkapun
KYpH/IMaCH

2-perucTp

4.3-pacM. VHuBepcan apH(pMETHK-MaHTHKIH KypHIMa CXEMacH

— CTpykTapanapu G¥ituya G6eBocuTa GoFmaHuILUM Ba xyn 6ormamms AMKgap
thaknanany. Ky’u 6ornammu AMKjapma ax6opor Manbau Ba 1<a6y.rf KIWTyBYH
PETHCTPJIAPHAHT KMPHII Ba YHKMIN Hyyuiapu Ourra mMHara ynasany. Kupmu Ba
YMKUIN AYINApHMHT TaKCHMIIAaHMIIM OGOINKApUIl CHrHAIApH TabCHpHOA aMaira
omupunamu. besocura Gornammmum AMKjapna kabyn KwiyBuM perMCTpHHHT

KApHIm #ynu MaHOa# perncTpHMHr Ba ax6opot munaiua,zmrau PErHMCTPHMHI YHKHIN
Aysurapu 6unan Gornanrasu (4.4-pacu).

|

l-peructp

3
£ —_—
< Y -
gE 2-perucTp
2 s Y
Q22
A
. . P
Chy »> 3-peruncTp ,

4.4-pacM. Besocura GornaHunum apudMeTHK-MaHTHKHA KypriMa

By cxemana xxamnam KyHHarn4a aMmajira OnMpwiIagu: onepaiyiap 1-
perucrpra Gepmnanu. 2-peructp (6y perucrp cudarnna TYILIOBYH kamiarud Eku

XOTHpTH aBTOMaT  MUUIATWIAJM) BaKTHMHT Typjld  OHMAA  KenadTra
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KYUIMTYBYHIapHY  KaMIaWIH, HATHKAHHA 3-perncipra ysatamu. Kymadrupum
aMIMHM  GaxapuinJa KYTaloBYM  3-perucrpra, KynaiiTHpyBum l-permcrpra
KoHnaHamu. (2- Ba 3-perHCTPNAp CHDKMTYBYH PETHMCTpIap). Kymattrupysau
XOHAaCHHHMHI KWiMaTHra Kapanaid. Arap KynaliTHpyBYH XOHacH KuiiMatd “1” ra
TeHr Oynca kymaiTUPyBYH GHMp XOHara, arap KYmaNTHPYBYM XOHacH KdiMarH “0”
6ynca, KynaloBYH MKKH XOHara CHDKWTHnami. Ly Tapuxa KucMmii Kynaiirmanap
1IaKJUIaHaaW Ba yJjiap 2-perucTpaa XKamilaHagH.

Hasopar caBosiapu:
1. KoMNBIOTEPHHHT aCOCHIi KypUIManapHHH caHab YTHHT.
2. Axanemuk B.M.I'TylIKOBHMHT IEKOMIO3HIMS TIPHHLIHIIH.
3. ApudMeTHK-MaHTHKHIT KyPHIMAHHHI TYPKYMJIAHHIIH.
Anabuér:
1. Bapaxosckas T.II. ¥ Ap. ApXMTEKTypa KOMIILIOTEPHBEIX CHCTEM M CerTeil,
YyebHoe noco6ue, M. ®UHAHCEI M CTaTHCTHKA, 2003.
2. unekep B.S., Opnoe C.A. Opranuzauus OBM u cHcTeM. Y4eGHMK mis
cryneHTos, CII6: ITutep, 2004.
3. Bpo#ino B.X., Hmeuna O.JI. BbMUHCIMTENbHBIE CHCTEMEBL CETH M|
TeJIeKOMMYHHKauMu 3u3f. — CI16: ITurep 2008.
4. Fauues C.K. DnekTpoH xmcobnaul MamIHHAaNapH Ba cHcTeManap. O

YKyB ropTiIapy cTyneHTIIapH ydyH napciuk. — T.: Ykurysaw, — 1990

27



5-manpy3a
Bomxapam Kyprimacua (aBromaTtn). Mui Ba Myp aBTomaTaaps.
Katenii (cxemann) MasTHKIA GomKapHII aBTOMAaTH. XoTHpaaa

CaKJIAaHYBYH MAHTHKJIE 0OIIKApHII ABTOMATH
Pexa: )

1. Bomkapum  aBTOMATHHMHT pacMaH 9eKIH ~ aBTOMaT  cudaruia

“dopanaHummy.
2. Karpuit cxeMan MaHTHKTH GomKapuml aBTOMAaTH.
3. XortHpana cakjlaHyBY¥ MaHTHKITH 60IMKapHill aBTOMAaTH

Tasany ubopanap: aBTOMAT, OroXJIaHTHPYBYH CHTHAJLUIAp, aBTOMAT XOJIAaT/IapH,
yrHm QyHKipAcH, TMKHM Ay GyHxkmmscn.

1. Bomkapwm KypswiMmacuaa BakT Oyimda  Oesrmuianran  Gomxapun
CHTHAJUIAPHHKHT K€TMa-KeTMIY IAKUIaHu6, Gy CHrHaUIap TabCHPHOA apuMeETHK-
MaNTHKM KypmiMazia Gupop-6up aman Gaxapwiami. AMIHHHT Ga)Kapimm KeTMa-
KETJTATH MHKPONPOrpaMMa OpKA/TH aHMK/1aHa[y, AbHM MHMKpomnporpamMMa Gomxapum
KYpWIMacH HOUTAM TapTHOMHMHT aCOCHHH TALKHJT 3TajH.

PacMan GomKkapvim KypWIMacHHH KyAHaary TymjiaMiap OpKaiy aHUK/IaHyBIH
YeKIM aBToMaT cudaTuaa KYpuIm MyMKUH:

a) MPOLIECCOPHMHT OnepalMoH kucmuna (AMKna) 6axapuyBdd MMKpoaMasuiap
TYIUIaMAra MOC KEJTyBYH UHKHII HYTHIArH CUTHAJUTAp TYTL1aMH
Y={¥1, ¥2,- - -» ¥u}>
arao y; =1 Gyca i-Muxpoaman 6axapuiany;
6) Kypwimara TamkapuaaH OGepwnaguraH aMal KOOH XamJZia OTOXJIaHTHPYBYW
CHTHA/LTapra MOC KeJlyBYH KMPHII JyJK curanapiHUHT TYIUIaMu:
P={P1, P2»- - » Pu};
B) KMpHIUI }YJIH CHrHA/UIapH KuliMaTura GOFuK Xo/aa GomKapHil CHrHAIIIapHHH
OeNrmIoBYH MUKPONpOrpaMManap TYIuiamMH;
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T) KWpHII HYJIM Ba YHKWIND HYNH CHrHaNgapH XaMa MHKpoamaUiap TYIUIlaMH
OPKaJTH aHUKJIaHYBYM HYKH XONariiap TYIUIaMH:
A={a,, ay,. . ., a}.
byHpna#i asToMarnap MHKPONpOrpamMMa OpKamd GepwiraHd cababmw ynap KymuH4Ya
“MMKpONporpaMma aBTOMaTiapu” fe6 I0pHTHIaaH.

bBomkapum aBroMaTH Myp aBTOMaTH:
AHD=B[A), pu(®), po(t), - - - » Pr(D];
yit)=M[A@®)];
y2O=hlA®

a

YaO=MIADT;

€k Mwin aBTOMAaTH:

AEHY=S[A®), Pt P20, - - - PR
YIOFMIA®), Pi(O), PD), - - - » PO
Ya(y=RalAC®), Pr(D), PO, - - - » PO

yn(t)z}"n[A(t)> pl(t)9 PZ(t), ey PK(t)];
cudaruna GepwMimn MymxuH. By epaar 8, A - MOC XoJa YTHIN Ba YHKHIN Hyym

dynkuanapu 6§mm6, ynap 6epwiran MAKpONporpaMMa OpKaid aHUKJIaHaI.
Boxapum aBTOMaTyiapd MaHTHKMHH KyPUIDHMHT HKKHTa aCOCHH YCynH
MaBXxy.I:

1. Kamwvuii mawmuxnu 6owxapuw asmomamu. Bynna Xap 6Hp aman y4yH
KOMOWHAIIMOH CXeManap TYIUuiaMM Kypwiamd Ba Oy cXeMamap KepakiM TaKIjlapaa
MOC OOlIKAapUIl CHMTHAJUIapuHMH Ky3FaTamd. Bomkawa alfTraHna, 9eKim aBTOMar
KYpHUTHO XONATIapHHHT KEpaK/IHM TYIUIAMH XOTHPA 3JIEMEHTIapHAa, YTHIN Ba THKHII
#ynu yHKHAIapH KOMOUHAIMOH cXeManap EpAaMHIa aMalira OMMPHIIAIH.

2. Xomupada caxnawywu mawmuxnu  Oowxapuw  aemomarn. ByHna
6axcapunaguran xap 6up amanra XOTHpaja CaKJIaHyB4M C¥3 - MHKPOKOMaHJamap
MaOXMYyH MOC Kelagd Ba Xap OMp MMXpokoManaa OwTra MallMHa TaKTHAa
6axapunamiran MUKpoaMaiUiap XyCyCHIarH XaMJa XOTHpalaH KaHJal keHHHTH cy3

(MHKpOKOMaH/Ia) OJIMHMILK 3apYpJINTHHH KYpcaTyBdM axGOPOTHH 3 MYMTa OJIAIH.
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Mlynnai mﬁ, Gynpali Gomkapmm apToMariapHpa YTHII Ba KM aym
$ynxmysnapu 8, A XoTHpana MUKpokoMaHanap MaXMyd KYPHHHITHIA CAaKnaHam.
XoTHpana cak/laHyBYH MaHTHKIM GOIKApHIN ABTOMATIApHIa MHKPOOpOrpaMManap
SKKON  KYPWHMINJA MIUIATHNAnW, SBHM  ylap  MHKPOKOMaHAa  KOMMZA
OporpaMManamiTHpHiafyd Ba IOy Kypyuumza xoTupara €wiamy. Iy cababmm
PakaMIii KypHiManapuu 6ynnali Gomkapam “MHKPONpOrpaMManaliTHpHm”, 6yrnali
YCYJIHA WILIaTyBYM OomMXapHIl KypWwiManap¥ “MHKpOIporpaMMany GolokapHi
Kypunmanapu” neb :opuranany.

2. Karpuit ManTHKHIT GOIMKapHMII aBTOMATHHMHI CTPYKTypacH 5.1-pacMaa
KEJITHPWITaH.

Komanpanap perucrpuna caxnasagrran aMan koM Kaiicu Ba KaHpjaii KeTMa-
KeTHKAa OOMKApHI CHTHAIADHHMHT MAK/UIAHWIOM JIO3UMJTMIMHH aHHK/IAIfa
HIaTia M.  ByHma GomKapum  MaHTMKMHH — COANANAINTHPHIN — Makcaauna
GoIIKapuIl KypWIMacH#a Xap GMp aMan KOAM YOyH alOXHAAa MAaHTHKHH CHrHaj
6y mary nosmm (I, I, . . . , I, ). Bynn nemu@pa't;op €paaMuIa amMalnra OHpHII
MyMiMH. Aman xomu Aemudparopu [-aman komumM [-uMKum HynEma GMpaHk
CHUrHa/Mra y3rapTapamy.

CHHXpoCHIHAILIAp Komauna
y3enm perucTpn
A X
Taxtnap Aman xonu
CHETUHIH Aemuparopu
I 5 T A
Y .V =
T &
5] Bomxkapvin o B aa
agl ® CHTHAUTAPWHHA a E g
g2 d »  maknnaHTEpyBUH E g
al e g g
E 2 MaHTHKuH = 2EE
=B cxemanap le——— £
gl T n O

9

5.1-pacM. Karsuit MasTHK M GOIIKapHI aBTOMAaTH
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Xap xaHpaii koMaHza OaxkapWIHIIHIaryd Mémmla MK 6Mp HeYa TaKTHH ¥3
wuura onam. Xap Oup MEKpoaman GaKapuNMIIMHH TABMUHIOBIH GOLIKApHIN
CHMTHQJIH BaKTHHMHI KaThbMH aHHKJIAHATaH BaKTJIapH OHJIApHAA INAaK/UIaHWIIH JIO3HM.
Illy caGabmi 6apga 6omKapuil CHTHAUIAPH CHHXPOCHTHA/LIAp Y3elH TapadunaH
WAKIUIAHYBYM  CHHXPOHJIOBYM  CMTHauiapra  “GoFiaHrad”.  bolKapHm
CHTHA/UTAPHHUHT JaBPH CHTHALTIAPHM MamIyMOTJIAp TPakTH Ba Gomika 3aiDKMpJIap
6yiinua TapkanyumIura WMKoH Gepumim so3uM. CHHXPOCHTHA/LIAp Y3€/H HINHHHT
HaB6ATAArH TAKTH TYraraHWJaH CYHT TAKTJIAp CUETYMruard HHpopMauHara GUpHH
kymamy. Takmiap CYETUHTMHMHT YHKHII HYJUTapura Taxmiap Aemu(paTopH ylaHraH
6ymu6, yHnan TakT Naspinapu curHamnapu: Ty, Ty, . .., T onuuamd. TaxTiap
CUYETYHFMHUHI i-XOJIATHAA, STBHY i -~TAKTAa TAaKTiap ACMH(paTopH Y3HHHHI TAKHIL
Wynuna i -CUrHaIHM LIAKIIaHTHPaIH. BomKapui KypHIMAacH/Ia TECKapH GOFIaHHII
Ky3na TYTHIHIIHM JIO3MMKH, YHUHT EpraMHIa KOMaHIa LHKIM TyraraHHJaH CYHI
Takmjiap C4ET9HrH Kalitanan T, xonarura YpHaTHIamH.

Bolkapyin CHTHAUIApHHHUHT IMaK/UTAaHHII KeTMa-KeT/IMIMIa TabCHP KHITYBIH
KylmpMya oMmWa - XHcoOjaunutap OOpMIMMHM aKCJIAHTHPYBYH OTOXJIRHTHPYBYH
cHrHawiap Ba 60MIKapHII IIHHACHIAH KEJTyBIM CUTHAILIap.

Coppa KOMAaHJanap CHCTEMacH amaira ONMMPHATaHHAA KaTbuil MaHTHKIH
GOIIKAPHII ABTOMATH TEXAMJIM Ba JHI' KaTTa TE3KOPJHMKHY TabMHHIAHIN. AMMO
KOMAHANAD CHCTEMACHHMHI MyPaKkaGNMrH ONIraH capd KaTbMH MAaHTHKITH
GOIIKADHMIN ABTOMAarH CXeMacH XaM Mypakkabnaliany, Haribkaja TE3KOPIHK
nacasg¥. ByHnail aBTOMamiapHMHr sHa OHp KaMYMIMIH - MYyHTa3aMJIHTHHHHD
nactiury, gemak OyHmall GomKapuil KypHIMajlapHHHHI mn‘erpé.n MHKpOCXeMa

KPHCTAJLTH/IA JKaiNAIITHPMIN KaTTa KHIMHYHIHKIapra cabat 6ynamy.

3. Oxopuma aifTu6 yTamraHuiek, XOTHpaJa CaKIaHyBYH MAHTHKIH
GOWIKApHII aBTOMATHAA MHKpPOINPOrpaMMaiap AKKOJI K§pmmnma MIUIaTHNany Ba
IyHHHT yqyH GyHzali GOmKapHil aBTOMAaTJIapi MHKPONpPOrpaMMand GomKapHIn
KypwiManapy ne6 ropuTwiami. MukponporpamMMani Gomkapum roscu 1951 inwm

Bputanns onuMH M.YWIKC TOMOHHARH TakiM} KWIHMHraH, YHIKCHHHT
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MHKponporpamMmamy  Gomikapuin cxeMacH (5.2-pacM) HKkkuTa MarpuL@naH -
MHKPOKOMaHIIaHH  IIAK/UIaHTHPYBYM OGomKapum Marpuuacu (C) maH  Ba
MHKPOKOMAaH/a TAHMAaHWIIHHUHI KEeTMa-KeTJMIMHH aHUKIOBYM Matpuua (S) nau
XaMia CHHXPOHJTAll CHTHaJL1apHu GeprityBaH Aemndparopaan u6opar. Marpuuanaru
HyKTajlap BEPTHKa/l Ba FOpPM30HTAl KMHATAp1ia GOFNnanuIuy Gopauruny Guiaupam.
C marpHIAHUHT BepTHKan muHanapy AMK Ba 60mka KypHiManapHUHT GOIIKapHII
IMIMHANApH XMcoOnaHam, Xamaa Xap OWp IMHA Y, Ya..., Yo MHKPOAMALTAPHHHT
Oupura TY¥pH kenamu. 1llunana maiimo G6YnraH curhan 6Vitmua AMK Ba Gomka
KypwIManap/ia MabTyM MHKpoaMaiuiap OaxapHiiamy.

—1 Keunkum |¢ Mukpokomanaa
- BoIKapHII IMHAApH 1 HOMEPH KOO
pu A -~ - -
Y, Vs Ya zZ Z Zo
A A A A A A A y
; e afanduaf- A A A 4 Ar Ar Ar
[}
sl
el | gl
S &
= g
g .

S maTpAOa

Tw

CHHXPOCHTHAN

5.2-pacM. YWIKCHHHI' MUKpONIpOrpaMmaii GoIKapHil cXeMacH

S MarpHU@HMHr  BEpPTHKal xmmanabu MHKpOKOMaHa HOMEPUHMHT
(anpecunnnr) perucrpn (MKHP;) na mamirymMm KoaHu YpHatamu. CHHXpOCHrHan
6epwmmy Omwnan aemmdparop MKHP, jarn xoara MyBOQHK TOPH3OHTAN
MHHANAPHUHr OHpUHKM KYy3raTanM. Xap OHp TropH3OHTan IUMHa 6upop
MHKpOKOMaHpara Moc kemagu. KysraTwiran ropusoHTan muHa ¥3 HasbGaruna
HyKranap GunaH-Genrwianrad C MaTpYUaHUHT GOLUKAPHIN IIMHANIAPHUHY KY3FaTaH,

spHH ymby TakTna GakapuwiyBdd MHKpPOaMaUlap TYIUlaMH WIaKUlaHamd. By
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TFOPH30HTaN muHa Iy BaKTHHHT ¥3Hza S MaTpHIAHHHI MOC BEPTHKal MIAHAIApPHHU
Ky3ratamu. Hamipkaga MKHP, na xeiiuuru Takraa OakapwiMmu fno3uM Gynrad
MHKpPOKOMAaHa HOMEPH YpHaTHIaIH.

MHuKporporpaMManard TapMOKJIaHMII, spHM O6HpopTa mapt 6YHuua mapTiH
YT, mapt Tpurrepu (Ty) €paamuna 6akapwiamu. By Tpurrep TeKIHpHIa&ITaH
mapTHUT Gaxkapwivmu &k 6axapwiMacnurura Kapab S MaTpHLazard ropH3OHTal
IMWHA TapMOFMHM Ky3raramd. Hamibkajma keMMHrH MHMKpPOKOMaHHaHMHT 6HpOp
HoMepH Oepmwnamu. C Ba S maTpuliasiap MHKpPOIIPOrpaMMa XOTHPacH KYpHHHIIMAA
KyPHIHIIH MyMKHH.

MukponporpaMmar  6olKapyil  FOACH  KYITHHAa  KOCTPYKTOpJIapHM
mam:'mprau 3au. AMMO FOsl TAKH(} 3THIraH AaBpAa YHH aMaira OIIHPHII MYLUKYJ
aan. UyHKH KaTTa XaXMIH Te3KOp XoTupa Tanab KwikHamu. By rosara 1964 Hwin
IBM-60 cucTreMacHHH ApaTHmia 5THOOp GepHilou. Vmannan 6epu nporpammanu
MaHTHKIH 60IKapHm KypHiIMaiapH OMMaBHH TyC OJIIH.

Ha3opart caBoanapu:
1. IIpoueccop AEKOMIO3HIHACHHH TYIIYHTHPHHI.
2. Myp Ba Munu aBTOMAaT/IapHHHHT GHp-GHpHAaH ¢apku.
3. KaTbuit (CXeMaJIi) MAHTHK/TH aBTOMATra Tabpud Gepur.

4. XoTHpala cak/aHyB4H MAaHTHK/IH aBTOMATra Tabpu¢ GepuHr.

AnaGuér:

1. BapaHoBckas T.I1. U Ap. ApPXHTEKTypa KOMITBIOTEPHBIX CHCTEM M cerTei,
VueGHoe nocobue, M. duUHAHCHI M cTaTUCTHKA, 2003,

2. Lwkep B.5., Opnos C.A. Opranuzauus 3BM u cucreM. VueOHuk mus
cryneHros, CII6: ITurep, 2004. ;

3. Bpoiizo B.X., Hneuna O.JI. BBMHCAHMTENBHEIE CHCTEMBI, CETH H
TeleKOMMyHHKaLHH 3u3a. — CI16: IMurep 2008.

4. Fauue C.K. DnexTpoH xucobyaml MallMHAJIapH Ba cucreManapu. Onwmii

YKyB 10pTJIapH CTyAEHT/IapH Y4yH JapcimK. — T.: S"Ku'rynlm, —-1990
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6-Mabpy3a
KoMunb1oTep X0THPAaCHAH TAIIKAJ 3THII. Y Ta onepaThe X0THPA-

Acocnii xoTHpa
Pexa:
1. KoMnetoTep XOTHpaCHHM TalIKHIT 3THIN. ACOCHH TymTyHyanap.
2. V1a onepatuB xoTHpa.

°

3. Acocnif xoTHpa

Tasawy ubopanap: yxumi, €3um, MypOXaaT, PEreHEpalys, XOTHpa XaKMH,
XOTHPa TE3KOPJIMIH.

1. Xap Kaumall KOMIBIOTEpHA, YHMHI ApPXHTEKTYpacHra GOFIHK 6ynmaraH
XONa, mporpaMmarnap Ba MabiyMOTIap XOTHpaja cakjiaHami. Xortupa BasudacH
XOTHpa KypWiMaiapH TapaduiaH TabMUHIaHAIH. XOTHpPa KYPHIMacH pakaM KOIHUAa
uponmananrad mHPopMammaHM kaGyn KWIMI, cakilall Ba Tajal KWIMHTaHAR
y3aTHIIra MYJDKAUIaHTaH TEXHHMK BOCHTANAp MaXKMYHIHp. XOTHpa KypHWIMacHaa
HHpOpMAMAHY Kally1am apatHy “€3umr”, HHGOpMaLMAHH OJHIN KapadHy “YKun”
ne6 aranaqM Ba ynapHW OHpranukia XOTHpa KypwiMmacdra “Mmypoaar” neb
FOpHTHJIAIH.

XoTHpa KypwIMacura NOMM Y4Ta acocHil Tanab KYWunub KeaMHraH: “karra
Xaxm”, “IOKOPH TE3KOpJIMK™ Ba “Yprada Hapx”. By Tanabnap y3apo 6up-6upura 3un
6¥nranmixnapyu cababiu, 6MTTa XOTHpa KypWIMAacH NOMPAcHNA YIApHH KOHIHPHUII
MYMKHH 3Mac. 3aMOHaBHIi KOMITBIOTEPIAP XOTHPACHHH ¥3apo XapaKaTaa 6ysraH, xap
O6upH MyalsqH UIUIATHIMII YYYH MYJDKa/UlaHraH Ba JIa8KaT/Id XapaKTPUCTHKANAPHH
TabMHHJIOBYH TYPJIM XHJI XOTHPa KypHIMacH Mammyécmm TalIKWI 3Ty,

AKCapyAT KOMITLIOTEpPJIAD aCOCHNA XOTHPaHMHI Y4 CaTXJIH HepapXHuscH-
(maxkapacy)HH TAIIKWI STHINN &Tam: YTa oneparus xotupa (YOX), acocHit XoTHpa
(AX), Tamxu xorupa (TX). YOX npoueccop 6unan ysemit Gornanran 6ym6, TX
daxar AX GunaH ¥3apo Xapaxatia 6¥nany.

YOX wmakchuman Te3KOPIHMKKA (Opoleccop TE3KOPIMTUra TEHT), KarTa

6ynMaraH xakmra 3ra 6Ynu6, onarha mpoueccop kaTTa MHTErpajl CXEMAaCHHUHT
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KpUCTAZUTHNA skofUTamran Gynami. YOXra Mypokaar MarucTpan (Mammuasui)
IMKNHU Tanab sTMafign. YOXna macTypHMHT GepwiraH KMCMHJArH Te3-Te3
WIIIaTMIAAMTaH  MaBilyMOTJIap, ©Oab3upa  jmactyp  (parMeHTIapH  XaM
KOIWTAmITHPHIIAIH.

AX Te3KOpAHIH mpoueccop Te3Kopiuruaan nact (6up TapTHOaaH Ky amMac),
xakmu 3ca 10°-10° GaiiTau Tamkin 3tam. AXna Gaxapuiaguraa nporpaMmanap Ba
WDUIaHaurad MabIyMOTiIap Kojuiamrruprnamy. [Ipoueccop Gmnan AX opacHpard
OOFNaHHMII CHCTEMANH &EKM HMXTHCOCJIAIITHPWIraH HHTep(eiiciap opkamy amaira
OIMPUITAIM Ba MaNIMHABHI HKIUIApHM Tanab STamy.

TXnarn uadopManmanan mpolieccop Gesocuta (olinamana onMaitma. Lly
ca6a6mu TXna xoIalTupHIran MporpaMmanap Ba MawIyMOT/1apAaH ¢oHnarasmmm
yUyH ynapHau ojaauHzas AXra kyuupum nosuM. TX xaxMH ofaria yerapajanMaras,
TE3KOPJIMTH 3Ca MpPOLECCOp Te3KOpiHrupaH 3-4 Ttaprubra mact. TX Guman AX
opacuna ax60poT aIMAamMHYB KapaEHH MaxCyC KaHal BOCHTANApH &ku (KamuaH -
KaM) NpoLECCOPHUHT 6eBOCHTa 60IMKApYBHAA aMaiIla OIIHPIIIAIH.

TIpoueccop GwiaH XOTHpa CaTXJapH OpacHHara ¥3apo Gornanum cxemacH 6.1-
pacMa KeITHPHITaH.

Mponeccop  }--- JOX AX X

6.1-pacMm. KoMnploTep TapkuOUary Typiid caTx XOTHpanapH opacHaaru
¥3apo 60FnaHuI
HudopManoH 3amxupnap
--------- Goumkapvin 3amxupiapyu
TabKUIAL JIO3MMKH, KOMIBIOTED XOTHPACH HEpapXMACHAArd XOoTHpa YpHU

XOTHPJIOBYH AueHKaNnapHKHT 3JIEMEHT acOCapH OPKaH 3Mac, 6anku NpoUEeCCOPHHUHT

yw6y XoTHpaKary MabJayMOT/IapAaH (oiiianaHumn KMKOHHATH OPKAIH aHHKJIaHaI.

2. S"Ta onepaTHB XOTHpA HINTANTHHHHAT CaMapaop/iMrHH¥ OMHpHIN YIyH
KOMMBIOTEp XOTHpacH CaTXjiapu opacHia nn(bopmaxmxml IIIYH,I(a.ﬁ TaKkCcHMIIam

JIO3BHMKH, ?’ra onepaTus XOTHpana 6CPPD'II‘3H OHa HIIUIATHIIYB9HM KOUIap HOHMO
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Gyncmi. Vra OInepaTHB XOTHPaHH yHJa caKjlaHa&TraH HHpopMalmanaH ¢oinanaduil
ycymiapm 6y¥uaa dapiam kabyn xwmmHrad. Ym6y anomar 6yimua YOXiapHu
HKKHTa CHH(Ira askpaTvm MyMKHH:

—6eBocuTa doiinanaHysuy;

—accoumars ¢oiigananyBIu.

Besocuma ¢oiidananysyu YOX (ymymmaxcad pezucmpnapu-RON) aKcapHAaT
3aMOHaBMH KOMIIBIOTEpIapAa KYJulaHWIamy. YMyMMakcaj perucrpiapd Karra
6¥nmaran perucTpmu xotupa 6yiam6, yHmaH Maxcyc KOMaHmanap €pAaMHAa
doliganarunanuy.

Accoyuamue goiidananysuu YOXnunz WIIaTWIHIIN YHOA MabJIyMOT/IapHH
JKOMJIAINTHPHIN >KapaHMHU aBTOMAT/IAIITHPHINra HMKOH Gepaau. AccOHHaTHB
dolinaraHMMHMHT MOXUATH KyHMparmya. AcCCOLMAaTHB XOTHpa KypHWIMAacH HKKHTa
xommAra - axGopoT Ba anoMaT XomMsAIapura axparwirad (6.2-pacMm). Ax6opoT
XOWMMACH CTpykTypacu ommmii AX cTpykrypacura wmoc Oynca, anomarnap
XOIMACHHMHT XOTHUPJIOBYH 3JIEMEHTH &3MIN, cakiaml Ba YKum Basudanapu GwraH
6up karopna cawiaHagrraH axGOpOTHH Kena&rraH axﬁopor 6mwiaH Takkochail Ba
TEHMVIMK ATOMaTHHMHT [IaK/UIaHHINHHH TabMHHIaHIH.

VOX selixanapuaunr ax60poT Xomuscuaa AXHHHT KaHaaiaup saeikanapy
axGopoTHHHr HycxacH 6ynca, amomarnap xomuscHaa 6y sueHkalapHHHI aXpecH
6ynamu. ITpoueccop AXra mypoxaar 3Tramupa y Oup BakTHHHr y3una (Eku

onmvHaaH) anoMar cudaruna AX anpecunn GepraH xonnua VOXra Mypoxaar atam.
Arap sgelika anomard GWiaH KMIMpRIAETraH ajpec MOC KeJica, Mpoueccop y1u6y
VOX sueiikaCMHHHT aX60pOT XOMIHACHTa MypPOXKaaT ITAIH.
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MawsrymMoTNiap mAHacu

QH —-= =

i yox d ; ,
Masnymotiap : i | Maunymotnap
: AnomMatnap Ax6opot H
: XOIIHACH XOUIHACH H
Mpoueccop : (azpecnap) (uannymornap) | | AX :
Auxnpec é E Anpec
Anpec mHHacH

6.2-pacM. Accounarus doitnananysun YOX

Bynna AX ra Mypojaar 3THIMaliii. Arap MCTAITaH anpec S"qua 6ynMaca, AXra
MYpOXaaT 3THNaiH, Xamma YOXna npoueccop~ MypoKkaaT 3TTraH xqeﬁxﬁ HyCXacH
spathnany. Ymby ampecra KeHHHTH MypoXaar YOXna amanra omnpwlanu (AXra
Hucbaran 6up TapTH6ra Tespok). IllyHnai Kumb, YOXna nponeccop suum opana”
yw6y - anpec GyiiHua AHrH MypOXaaT aMaira OLIHPHIIHLI ymunu.ua 6epmn‘aﬂ ouna
MYpPO>KaaT aMaJira OlHpHIagUraH AXHuHT xqem(anapu HycXacH xpa'mnauu

- VOXHMHT MaBxKymiury Komnmo-rep yHymnopnuruHu_Hr »e’rap.rm Aapaxana .
omHmMra HWMKOR Gepamu. Byina YOXuuur Gopmuru &kum HYKmiru npox;pauma
TY3HIWra TAbCHp TMAIM. YyHku doipananyBdH yHUHT Gopiury Ekn HyKIMruaaH
yMymaH xabapu 6ynmaitau. Llynusr yuyn anabu€miapna VOXuu “kem-xoTupa”
(cache-maxdmif xxoit) nebd ropuTHIIAIM.

3.-Acocuit XOTHpa ONEPATHB XOTHPA KYPHIMACHHH (RAM - Random Access

Memory, uxTHEpHIi QO@?J!GWQFH XOTHP3) Ba NOMMHUI XOTHpPa KypWIMacCHHH
(ROM - Read Only Memory, (axaT YKunaguraH XoTupa) y3 uaura oamd.

[
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Acoculi  xotmpa Mo.u,ymmunr‘ MaTpyUANH  TAaIKWI  STHIMIIHAATH
coapanamTUpIUIrad CTPYKTypaBuii cxemacH 6.3-pacMaa KeSTHpWIraH. MarpuuaHu
TalIKWI 3TWIMLIKAA, MacanaHd, 20 XOHalH aApeC KOAH IHHACH OPKAIH Y3aTWIyBYH
A4elika agpecH HKkuTa 10 XOHaIM CHMJIapra axXpaTwiaa.

Bowkapys cHraanmnap
KOIM [IUHACH

g e AR
% ) g = 2. =
g3 EE Xompa g g
S E > 2 > 6s10kH S le £
= [
Q
8 = < & g
= < <
S - r
Jemudpartop X
5 . !
g3 Axpec peructpu X
o =
E- E r 3

Anpec perucTpu

6.3-pacM. Acocuii XoTHpa MOLYJTMHHUHT CTPYKTYpaBuii cCXeMacu

Vkunanuran Eku E3wnaauran ax69p0'r MaBbJIyMOT/Iap PErHCTpHUra KHPpHTHIaOu
(moummii xoTHpa KypwiMaiapuga ¢axar yxwiaguraH axGopor). MawiyMoTiap
PErrucTop MabiyMOTiIap KOAH MIMHacKH GuinaH 6eBocuTa GoFnanTal.

KaHmali aman OGakapwiMi¥  JIOSMMJIMIMHM  GENTWIOBYM  GOLIKApMIN
CHrHa/UIapy GOIIKapyBUH CHMTHA/UTAp KOAM WMHacugaH Gepmnamu. XoTupa 6r1oku
XOTHPJIOBYHM JIEMEHTIAp TYIUIAMUAAH - XOTUpa sdelikanapuaad ubopar.

By kucmiiap Moc Xxonja ampec permctpu X Ba ajpec PerHctpH Y ra
kupuTwiany. By perucipnapmaru spuM anpec komnapu amemmpparop X Ba
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newndparop Y ra ysatwiub, ynapHuHT Xap Gupu onuHraH aagpec 6yiH4a 1024 Ta
mMHazaH 6uTTacuHy Tamnaim. Tannasrax WMHanap opkand 6y muHanap KeCHIIraH
sxoMarn XOTHpa sueiikacHra MypoXaaT curHawiapu Gepmnamu. Illy rapuxa 10° ta
(anmxpory 10247 ta) syelika agpecnaHaIy.

Onepamug xomupa Kypumacu - XOpHi BakT OpaIHMFHAAa XHcobnam
XapadHuga GEBOCMTA MIUTHPOK STYBYH ax60pOTHM CaKIamra MyJDKa/UIaHraH.
OnepaTs XOTHpa KyPWIMacKa MaH6a Yunprranaa ax6opor iykonamy. OneparHs
XOTHpa KypH/IMaci acOCHHH AMHaMMK XOTHpa Mukpocxemanapn (DRAM) Tamkii
sTamu. Bynap spWM YTKasruwii KOHIEHCATOp MaTpHUaiapuiaH H6opar Karra
MHTerpan cxeManapaup. KoHeHcaTopaa 3aps HHHI MaBXyUTHTH “17 HHM aHIIaTca,
3apAMHAHT HYKMry “0” HU anryatagd. ONepaTHB XOTHPA NIEMEHTIapH XOTHPAHHHT
aNoXpna MOMYJUIapH KYPMHHUIMIA APATHNAm. XOTHpa MOIYJH KOHCTPYKIHMACH
X2KMH, MypOXaaT BaKTH Ba MULTAWIWHUHT HIIOHWIMINIH OPKAIH XapakTepiaHaH.
3aMOHaBHii XOTMpa MONY/UIRPMHHHT HIUTAll MINOHWIHIMIA XKyAa Karra -
6y3nnMacaaH Howiall ypraya BAKTH 103 MHHIUIA6 COATHY TAHIKWI STaH. '

HaszopaTt caBouiapu:

1. Komnsiorep Tapkubuaary Typiid caTX XOTHpaaapH opacuiard GoFJIaHHIL.

2. $Ta onepaTHB XOTHPaHHHr MaBXy/JTHTH HUMATa TabCHp ST ?

3. Acocwuii XOTHpaHWHT TapKHOH.

Anaduér:
1. Bapanosckas TJI. u ap. Apkwnemypa KOMITBLIOTEPHBIX CHCTEM A ce'reﬁ,z
Vuebioc nocoGue, M. dHRAHCH M cTaTHCTHKA, 2003,
. Uunnekep B.SL., Opnos C.A. Opranusaupus OBM H CHCTEM. Y4eOHHK qu ’
cryneutos, CI16: [MTurep, 2004. B ’
3. bpoiino B.X., HWmeuna O.IL Bmmclmemuue CHCTEMBI, CETH Pl
TesneKkomMMyHuKauun 3usa. — CI16: ITurep2008. o
4. Fanmes C.K. DneKTpoH XMCOGNAIl MAHANADH Ba CHCTManap. Omitf -

¥KyB I0PTNapH CTYAEHTAapH Y4YH Japciuk. — T.: VxurryBun, — 1990
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7-manpy3a
Komnurorep xorupacnnn tamxna stam. Jonnmii XOTHpa

Kypunmanapn. Tamxa xoTupa. Bupryas xoTupa TYyUIyRYacH

Pexa:
1. Noamuit xorup KypuJIMasapHu.

2. Tauku xoTnpa Ky pUIMaiapH. °

3. Buptyan xotHpa xycycuna TylnyH4a.

Taawy  u6opanap: Gormopuw 3MICMEHTNIAp, APATHIUIIMAA JaCTYplauypup,

APATWITAHNIAH CYHF NacTypnawyBud, Ky MapTa JacTyp/laHyBuH, TauIKu XOTHpa,
BHPTyall XOTHpa. '

L. Hounuii Xomupa wypurmanapu - VUUNAUIM KApaBHuIA yHAaH (akar
OJIIHHIAH €346 Kyitwiran ax60poT YKwIaaurad XOTHPJIOBYM KypHiMa. “Houmuir”
cy3u Oyupaii XOTHpa KypuJiManapuHUHI MaH6a y3u6 Kyiiwnrasnga xam ax60poTHH
CaKnam Xycycusriapura teruuuii. Joumuit XOTHpa KypH/IMallapH MHKpOCXeManapy
XaM MarpHua kypuHHMIMNA Kypwin0, ysemnapaa GHp TOMOHM azmpec IUHacura,
HKKHHYH TOMOHM YKyBYM XOHA IIMHACHTA yJlaHraH ¥TKasyBumiiap, ApUMYTKA3rHwiy
AHMOZNAp EKH TpaH3UCTOpNAp KYPHHALIMIATH GOFIOBYM 3MIEMEHTIAp KOMHNalray
6¥nam1. Bornouy /IEMEHTNAPHUHT MaBXyIJIMTH “1” MM aHrnarca, GoFNopuy
3JIEMEHTHUHT Ayxmrn “0” au aurnartami. Baw3u moumuii XOTHpa KypuwiMaliapuna
GOFNIOBYM  3nement cudatHia KOHACHCATOD HUUIATHIMG, YHOATH 3apsAJHUHI
MABXYIMrA “1” Hu aHrnatca, 3apsaHMHT AYknuru “0” Hu aurnaragu. J{oumuii
XOTHpa KypunManapuna ax60poTHW &3uu naGoparopus wWwapoMTHIa €KH Maxcyc
HAACTYpJIOBYHM (mporpammarop) MaBxyn 6yJica, KOMIBIOTEpAAa aManra OIKPHAaIHY.

Ax6opoThn  E3um TeXHONorusnapn Oyiiuua Kyiugarn HOMMMH XOTupa
Kypuimanapu gapxiananu:

~APAaTWMIIMAA NacTyprawyBuH. Bymnaw nowmuii XOTHpa KypHiIMaiapura

MHCON TapuKkacHma HUKOGNHM (Mackanu) HOHMu XOTHpa KYpWIMANapUHH EKH
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ROMapHH KYpCaTHII MYMKHHKM, Yjlap KymvH49a Jiasepii MpHHTepiapia
wpuQTNapHH caKIall y4yH HILTaTHIANH; o

—ApaTIIraHHZaH CYHr GHp MapTa AacTypnaHyBuH. ByHpma# IOMMHII XOTHpa
KypWwIMajlapura MHCOJI TapHKacHia NacTypJlaHyBuM NOHMHH XOTHpa KypHWIMaiapH
éxu Programmable ROM(PROM)HH KYpcaTHil MYMKMHKM, ynapiaH OAaTia
Gepwirad ax60pOT/IM MUKPOCXEMANapDHUHT HucGaTaH kyn 6y/iMaraH COHMra 3XTHEXK
TyrwiraHuaa polinanaHmwianm;

—Kyn MapTa aactypsiaHyBud. ByHnait noMMuit XoTHpa KypHiManapura MHCOJ
TapHKacuia Ka#ita nactypnanysuu &kn Erasable PROM (EPROM) HM KypcaTHill
MYMKHH. VYJapHHHr opacHia 9/lekTp EpHamMia KaHTa  JiacTypllaHyBdH
EEPROM(Electrical Erasabl PROM) nonMo XoTHpa Kypwimanapu xycycad “flesh-

X0oTHpa” aI0XMAA YpuHra sra.

2. Tawxu xomupa Kypurmanapu €k 6olukada aiTraHa “Talikd XOTHPJIOBTH
KypWIManap” TYpNu-TyMaHiup. YJapHH 3ITyBU4M TyPH, KOHCTPYKIMA XHIIH,
axGopoTHH €3MI Ba YKUIN NPHHUMIUIApH, (olnanaHywl yCcyiad Ba X. kabu Karop
anomarnapu 6¥itMuya TypKymiam MyMKHH. ByHzaa “anTyBumM” JeraHza, axGopoTHH
CaK/OBUM MOJIMH OOBEKT TylIyHWnanmy. Tamkh XOTHpa KYPHWIMAIapHHH
TypKyMIalHUHT OUp BapHaHTH 7.1-pacMAaa KeTHpUIraH.

TyBYH TypH GYHNYa TAUIKM XOTHpa KyPWIMAIapHHH MarHMTIH TacMajard
TYIIaryuiapra Ba QUCKIH TYIUIArHYWIapra KpaTHll MyMKMH. MarHHT TacMacHaard
TYrularuynap ¥3 HaB6aTHaa MKKM Typra - GoOMHaNH TyrnarHyiapra Ba KacceTam
Tynnarmunapra (Strimer napra) axpartinamu. Lllaxcuit KOMIBIOTEpIapaa daxar
CTpUMeEpNap HILIATKHIAH. s

Juckaard Tynnarywiap XaMm Typad-TyMaH :

— KallHIWKOK MArHMTIM OMCKIapiard TYmiarkaiap - floppi muckiapaard ki
AUCKETIIapAal i TyIL1ali'iap; |

— KaTTHK MarHuT AMcKiapaarn Ti‘;hnamtmap - *BHHYecCTEpap”;

— BepHymun sddexrunal ¢oiaananypuy anMalITHpWIYBIH KaTTHK MarsuT
JUCKJIapAary TyIuiariwiap;
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— ¢ronTHK AMCKIapaary TYmarkwiap- “ﬂoptichl” TyIUIaruunap;

— &nm 3wuidrn yTa 10KopH TYyruiarmwiap(very high density) - VHD
TYIUIarniap;

— ONTHK KOMMAKT-gHckiapaard tymnaruwiap - (Compact disk ROM) - CD-
ROM;

— Gup Maporaba &wmoum Ba Kyn mMaporaba YKMIUTM ONTHK HHCKAAapJard
T‘)"nna_mqnap (Continios Composite Write Once, Read Many) - CCWORM;

— MarH¥TOONTHK ﬁucx.napnaru TYmwiaruwiap - HMOD;

— pakamiIH BHAeOAMCKIAapAary Tyruarnunap - DVD Bax.

Tamku XoTHpa KypHIManapu

Tacmanu - o : Tuckny
Bobunanu Kacceram Maruuom OntHk Apanam
| : 1
AnNMamTHPUAYBYH AnmMamTypunMaiaurad
INTYBYINAD INTYBYINAP

7.1-pacm. Tamiku xotupa KypHIMAIapWHHHI TyPKYMJIAHHILIH

Maruut auckinapu axGOPOTHH MArHWTIM MalUIHHABUA 3NTYBYMIADH 6Y/nG,
yNapha XOTPNOBYM MyXMT CH(AaTHIA TM3TEPE3UC CHPTMOFH TYFpH TYPTOypuak
OYynraH MarHMT MarepuallapH HMOUIaTHiamM. ByHpali MarHuT MarepHasiapuaa
MarHWT/AHMAKTMKHAHT WKKA AYHATMIHHM KalUlall MMKOHM MaBXydkH, Oy
Aynammuiapra “0” Ba “1” MKKWIH PaKaMJIapy MOCTIAIITUPHIIAH.

Marsaut HOMCKnapAard TYIWIarHWiap IDaxcHii KOMNBIOTEPapAa 3Hr KEHT
TapKajiraH TAlIKH XOTHPJIOBYM KypWiIMa XHcoOiaHanu. Ynap KaTTHK, KalHIOKOK,
anMamTHPWIA[WraH Ba IIaXCHH KOMObloTepra Ypuarwiaguran Oynamu. Bapua

MAarHHT/IH Ba ONTHK AMCKNIAp ¥3UHMHI NHaMeTpy GunaH xapakrepiaHamd. Jlnamerpu
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3,5 moiim (89 MM) 6¥JIraH AHCKIAp KYN TAPKAITaH. AMMO JHAMETPH 5,25 moiim (133
MM), 2,5 moiM (64 MM), 1,8 moiim (45 Mm) Ba X. 6¥siran AHCKIIAp XaM MaBXKyll.
Jucknap TYFpuaaH-TyFpH doinanaHwiypan ax60poT SMITYBYHCH TyPKyMHIad
MaHcy6. TYFpUIAH-TYSpH (olAanaHHul NeraHfa KOMIIBIOTEPHAHTI KAIMPHIAETraH
axGOpOTHM YKMLIra KM KepaknM SHTH axGOPOTHW E3HIUra MYDKA/UIAHTaH XOH
6outaHamMraH  #ynakyara, YKyBuM Ba &3yBuM Ka/UIaKyaJIapHMHr  Kaepaa
OYMWIMINAAH KaThui Hazap, 6eBOCHTa MypOXKaaT Kila OJTHIIH TYITyHHIIH.

3. Mabaymky, Xuco6/aw MalHHanapuaaH ¢oinanaHnmia 6apia AacTypHH,
YHHHT {nuamnapH katra 6ynramnuru caba6nu, acocuit xoTHpara xoiina6 Gy mvainm.
Acnupa 6yHra 3XTHEX HYK, YyHKH BaKTHMHI Xap OHp OHMJa MalIWHA 3B5THOOpH
HACTYPHHHT aHHK, HHC6aTaH kaTTa 6YJIMaraH KMCMHra KapaTwiras OYrai. Hemak,
acocHii XOTHpana GepwiradH naBpia HIUIATHIAJHTaH AacTyp KHCMH caKJIaHHIIH
eTapnM, KOMTraH KMCMM TAalIKH XOTHpa KypWIMaiaphia >KOHNMaHHIIH MyMKHH.
ByHpail EHaawm nporpaMMucT BasugacHHH MypakKkaGralITHpanH, TyHKH acocui
XOTHMpara Ba TAlIKH XOTHPAra MypOaaT KapasSHIapH KU Gapiianamy. Byrna
Ba3UATAAH YMKHII 1959 finnna nafino 6ynran “XoTHpaHH BHPTYaUTAIITHPHIL” FOSCH
GwiaH GOFIMK. XOTHpaH BHPTYA/IAIITHPHIN - IIaXapaBHH XOTHPaHH an-rogamx
Gowkapum neMaknup. Harikaza MporpaMMUCTTa y KATTa X&XMIH Te3Kop Srona
XOTHpa GunaH WuLTaTraHMaex Tyionanu. ByHJail XOTHpaHH BUPTYal (TyromyBuH)
XOTHpa ne6 aramwanu. MOXHATAH XOTHpAHM BMPTyAUIAITHPHII - MaXapasuii
XOTHpaHH anmnapar Ba JacTypHii amanra OIHPHIL YCYJIH.

XOTHpaHU BHPTYJUIALITMPHIN FOACHTa GMHOAH acocHil XOTHpa xormpa!{m-n‘
“@u3nk MakoHu™ ne6 artamypum N anpeciapHMHI YH3HKIM MaKOHH cudarnia
Kypuwiaau. N 1aH kaTTa COMIM sueiikanapHu Tanal KwianuraH macananap ydyH
A[pPEeC/IapHUHT KarTa MakoHH (6apya Typ XOTHpalapHHHI yMyMH xazxmn‘a 'reHr)
TaKOUM 3THIa[K. Y Myt Xon1a YH3HKIH GyamaraH 6y MakoH “BHpTyail MaKOH ne6
IopuTMNany. Bupryan MakOHHMHT aipeciapd “BHpTyam”’ neb a'rarxca, qmsm(
MAaKOHHHHT afipecsiapH “¢usux” ne6 aranamy. Jlacryp BUpPTyan anpecnapna 63"”&1“
AmMMo 6y nacTypHusr OGaxapwiMlM YYyH WIOUIAHAJMrad KOMaHjamap Ba
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MaBIIyMOTJIap aCOCHH XOTHpajna GYuiunapy Kepakiuru Tyainn xap 6up BUpTyan
anpecra ¢usuk azipec Moc kenumy Tanab stwnamd. LyHnai KunG, xucobnauuiap
*KapalHuJia aBBaNO, TAlIKH XOTHpa KypHIMACHAAH acocuii XOTHpara BUPTyan aipec
KypcatraH ax6opor KmcMmuuu Kyuupu6 €3uu (BupTyan anpecHH ¢H3MK anpecra
aKCTAHTHPHUL) J103uM. CYHrpa BupTyan anpec ¢u3uk anpecra yaraprupwiaam (7.2-
pacm).

° AcocHit xoTHpa
Axmp'r‘ Anpecnapimn Adus
¥3rapTvpim
Apnpt
Onepana
Azrupt Onepann
AnpecnapHHHr

Anpecnapuusr

BUDPTYai MakoOHu (u3UK MaKOHH

7.2-pacm. Bupryan agpecan GpH3nK aapecra aKCIaHTHPULI

Ha3zopar caBosLIapa:
1. Jlommuit X0THpa KypuiManaprHHHT HuLTaL pexumapus canab yrumr.
2. Tawky xoTHpa KypunManapu Huma Y4yH Kepak ?
3. Bupryan xotupa Huma YYyH Kepax.
AnaGuér:
1. Bapanosckas T.IL. u gp. APXHUTEKTypa KOMIBIOTEPHLIX CHCTEM H CeTel,
YuebHoe nocoGue, M. Gunance u cTaTucTuka, 2003.
2. Humekep B.5., Oprnoe C.A. Oprannsauus 3BM u cucreM. YueGHuK .E;Ilﬂ
cTyienTos, CII6: IMurep, 2004,
3. Bpo#izo B.X., Mmbusa OJI. BrmucnuTeNbHBIE CHCTEMBI, CETH H
TENEKOMMYHHKaWH 3u3n. — CI16: Turep 2008,
4. Fanner CK. OnekTpon xucoGnaur MallMHaNapu Ba cHcTemanapd. Onmii
¥KyB 10pTiiapH CTYAEHTIaph Y4yH mapcnuk. — T.: ?KH'I')'B‘*“s —1990



8-manpy3a

MusajapHA TAMKHJI 3THII

Pexa:
1. IlIsma Ba3udacH Ba TypliapH.
. “ITpoueccop-XoTHpa” MIHHA.

2
3. “KupHTHII-YHKApHI” MIHHA.
4, “CucreMa” IIHHA.

5

. IlIunanap HepapxHsaCH.

Taswy ubopanap: WHMHA, TPaH3AaKUMs, ETAKIOBIM KYPWIMa, ETaKIaHyBIH
KypHiMa, apOuTpax

1. 1lliHa - KOMMBIOTEp KypWiIManapH OpacHAa MamiIyMoT/iap Ba GomKapHm
CHrHA/UIADMHHM y3aTHINTa MYJDKJUIAHTAH IEKTPHK YJIaHum JuHAsUiapy. [lInaamuHr
xap Gup NuHMscH OYHuua ofaTxa axGopoT CY3MHMHr GHMTTAa MKKHIH XOHAacH
y3aTHIagMKH, Oy WKKWIM XOHa Maniymomiap EKd afpeciiapHHHI 3/IEMEHTH
xucobnanazu. 1lly ca6a6my MHMHAHWHT MakcUMan YTKasHII KOGWIMSTH JHMHHANAD
COHMHMHI MallMHa Cy3upard OHTiap COHMTaIpeC HKKWIM XOHajap¥ MakCHMal
COHM+GOMKAPHIN CHIHA/UIADHH Y3aTHII JIMAHANADHHHET ONTHMAl coamé TEHT
Gyhaﬂnnamna TapMHUHIaHaaH. KOMIBIOTEpHHHI MWHANA apXUTEKTypacHia sroHa
muHa WoulaTwiamd. 1llaxcuif KOMIBIOTEpIapAard IMMHAHUHT YTKA3HII KOGHIMATH
*Kyza IOKOpH. ‘

Maxkcazy Basudanapu 6¥#ua Kyuaru muHanap daprianam:

—“IIpoLieccop-XoTHpa” IIHHA;
—“KMPHTHIN-9MKAPAIN"" IIMHA;
—“cHcTeMa IIHHA”;

[llMHanary aMauiap “TpaH3aKuuanap” ne6 ropurwiany. TpaH3aKIMATapHHHED

acocuii Typiaps YKHII TPaH3AKIWACH Ba E3ALI TPAHIAKIMACH. Arap HH(popMammsi
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a.vmamunynima KHPHTHUI/YMKApMIN KYPHIMAacH KaTHauca ‘ﬁmpumin Ba YHKapHIl
TPpaH3aKIMANIapH” XyCyCHAa ran GopHImM MyMKHH. AciMaa ymby TpaH3aKuusiap
MOC XOonja €Ml Ba YKHMII TpaH3aKIHAIapura 3KBHBaIeHT xucobnaHamu. Hkkura
KypwiMa MHopMaims anMamunyeuaa Gupy aIMamAHyBHH Gomuia6 Gepum Ba yHH
6omxapum nosuM. ByHpa# xypmwiMa “erawioBus” ne6 aranca, aIMaiIHHYBHH
Gouwiab GepaonmalinuraH KypwiMa “eTaxnaHyByBYM” ne6 aranamd. Bup Heda
' €TaKIOBYWIAPHMHI GHp BakTaa daoymsTumu Gaprapad 3Tn Ba (akaTr Gurracura
pyxcart Geprinya “apbutpak” nau ¢oHNanaHmIaIH.

2. “IIpoyeccop-xomupa” wuna nipoueccop Gxnan acocuit XoTHpaHu GeBocuTa
GornanumuinHy TapMMHNANMM. [lpoueccop Ba XOTHpa OpacHAard TPadUKHWHT
JKaNAJUTUTH IMHHA YTKA3HIN KOSHIMATHHHAT, SbHH BaKT GMpNUIuAa INHHANAH YTYBYH
ax60pOT MAKNOPHHHHL SHT KaTTa 6¥HOUMrUEY Tanab stagu. Bas3auna ymby muna
BasudacHHM CHCTeMa ImHHa GaxapalM, aMMO CaMapaJOpiHK HYKTAad Ha3zapuaaH
MPOLIECCOP Ba XOTHpPA OPacHia aIMAIIHHYB ATOXHNA 6YIIraHs MabKyIL.

®on HeliMaH MalinHanapuna TE3KOPJIMK MPOLECCOP Ba XOTHpPA YpTacHnaru
anMamnuHyBra 6ormuk. Ily caGa6mu, KoHCTpyKTOp/Iap mpoueccop GHIaH XOTHpaHH
GornaHumMra anoxuaa sTHGOp Gepumanu. “TIpolleccop-XOTHPA” IIMHAHHHT
MakCHMal YTKa3Hml KOOWIMATHHM TAbMMHJIA YIyH Y XOTHPaHHHI TAIIKH
STIIMIIMEH XHCOOra ONraH XoNAa JialiMXaNaHHIIY JIO3UM Ba IIUHA Y3YHINTH HMKOHH
6opuua MUHMMAIUIAMI THPIIIAH.

3. “Kupumuw-vuxapwu” wuna npbueccoprm (X0THpaHK) KHPHTHIN-UYMKAPHII
KypWwiManapy GunaH yjamira xu3smar Kwiamy. ByHpmall KypWIManapHHHI TypiH-
TYMAHIMIH  Ccababii  KMPWTHMIN-YMKAapHIl [MMHANapd yHHQUKaUMAUIaHAT4 Ba
CTaHAAPTIAMTUPWIAAH, Axkcapust KUPUTHII-YHKapHII KypUIManapu
(supeocucremanapnaH OYnak) INMBAafaH JOKOPHM YTKA3WID KOGWIMATHH Tanab
aTMalify. KupUTHII-YMKapHIl MIMHANAPUHK JiolHXanamaa KOHCTPYKIHS Ba yiamm
pazbémiap HapXHHM Xyco6ra onui 3apyp. Bynnait mwxanapaa “npoueccop-xotupa”
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nnmé.ﬂapma KaparaHja JIMHMsUIap COHM KaM Oynmamu, aMM6 JIAHWUIAp Y3YHIHTH
JKyZa KaTTa OYIMmy MyMKeH.

4, “Cucmema wuna”. HapxHu nacafitpHm Macamupa 6ab3d XucoOnam
MalllMHaJIapH XOTHPa Ba KHPHTHII-YHKApHII KypHIMacH ydyH YMyMHH IIMHara sra.
ByHpali muHaHM KynMHYa “cHcTeMa MHA” fe6 aTamamd Ba Yy xucoOuam
MalIHHACHHUHT Gapdya KypHiManapuHH GU3HK Ba MAHTHKHIH GHp/IANTHPHINTa HMKOH
Gepamu. Cricrema mMHa GHp Heda 103 IHHAANAPHH Y3 HIMTra OJTMII HMKOHHATHIA 3ra.
IIMHa JTHHUANADHHHUHT MOKMYHHH Y9Ta (QYHKLMOHAN IypyXra aXpaTHil MyMKHH:
MabJIyMOT/ap IIHHACH, afjpec IHHACH Ba GomKapHIn muHacH (8.1-pacm).

« CucreMa IIHHA MWIOMAIMHH Ky¥Wpaarkda TaBcHQUIAml MyMKHH. Arap
KypWiManapian GHpH HKKHHYHCHMTa MabIyMOTJapHH y3aTMOK4H 6¥nca y MKkHTa
MyonaxaHH GaXapyIy JIO3MM: [MHHAHY MXTHEPHTa Kabysl KWIHIUH Ba y OpKaIH
MaBJIYMOTJIapPHH Y3aTHIIH JIO3UM. Arap KaHmaHmup KypwmMa 6olika KypwiManaH
MaBIyMOTJIapDHH OJMIIHM XOXJlaca, y ImMHaAaH ¢oiimanaspmra pyxcar oMM Ba
Moc GolIKapHlI Ba agpec JIMHHsIapH EpaaMuia 60mKa Kypwmara cypos 1060pHms
703uM. CYHrpa cypoB OJraH KypWIMaHHHI MabllyMOTJIApHH >KYHATHIUHHH KyTHIIH
Kepak

nﬁmmop 1:Eormpa oo Xompa KUK ool KK
i | M““l"l“ﬁ"’mﬂ I
$ o S
DI N S S
e >

8.1-pacm. CicTema mHHa CTPYKTYpacH (KUK - KMpHTHII-9HKapHIN )
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5. Arap muHara KypuIManapHHHT KaTTa coHu ynaHras 6ynca, yHUHr yTKa3sHII
KOOWIMATH macasmy, GyHKM NIMHAHHHT GONIKAPHMIN XYKYKHHH GHp KypH/IManaH
Gomkacura Xa[IaH TalKapy Te3-Te3 Y3aTHII CE3EIap/IH NapaKaNark KeqHKHIILIapra
omu6 kemamu. Illy ca6abnu akcapuasT XMCOGNAm MAIIMHANADHNA MABIYM
HMEpapXHAHH XOCHI KWIyBud OMp Heya InuHanaH doliganannm adsan xucobraHamy.
ABBaII GUTTa MIMHAM XUCOGIALT MAMHACHHY KYPailTHK.

Bup wunanu xucobraw mawunacu. .

Bynpait mamunanapna 6urra cucrema muHa Massxkyn 6146, Y6y muHa mpoLeccop
Ba XOTHpa Opacuia, MpolLeccop Ba KUPHTHOI-YHKAPHII KypHJIMacH opacHIa Xamaa
KHPHTHIO-9HKApHII KypWIMacH Ba XOTHpa opacHia HH(OpMauus anMaliuHYBHHH
TabMHHTakl U (8.2-pacm).

Cucrema muHa
TIponeccop Xotupa

s s

KypuTHIn-arKapH KypAnManapH

8.2-pacm. bup muHamH ¥3apo 60FaHUI! CTPYKTYPacH

ByHpaif cTpykTypa commaidrd Ba HapXHHHHI NacT/Mrd OWIaH axpanu6
Typami. AMMO OMp MIMHAIM CTPYKTypa TPaH3aKLMJHMHT IOKOPH XaNaUIMIHHU Ba
TE3KOPNUIHHY TabMUHMIAl ofiMaiian. ByHna “3aud sxoii” aifHaH myHa XucobiaHamy.

Hixcu xun wunanu xucobnauw Mawunacu.

Hxxu xw1 muHaHy Y3apo GoriaHuun Cprlcrypacu 8.3-pacMIa KeNTTHpWITaH.
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ITponeccop - XOTHpa mMHA
Xotapa

ITpoueccop

—

'Y

WHHACH

ITHHACH

Knpm
KunpurHm-ankapuin

KHpHTHII-THKApANT KYPHIMANGDH

8.3-pacM. Xk xu1 muHaM ¥3apo GOFIaHHII CTPYKTYpacH

KHpUTHII-4YMKAPHII KypHIManapy KHPHTHIL/JHKapUII [HHANApHra YIaHaIu
Ba Gy mIMHanap MpOLECCOp &KM XOoTHpara YHKum Gwnan G6ornuk G6ymmaran acocwit
TpadukHu y3ura onamu. lluxanap ananTepd CHCTeMa MIMHA Ba KHPHTHIN-THKapHII
KypWIMAIAPHHHEI KOHTPOJUIEp/apH OpacHa MakIyMOTNIap Y3aTHITaHEHA YJNapHH
Gydepnara xusMaT Kwiaqd. By  Xucobmam  MammHacHra  KyIruHa
KHPUTHIN/IWKapULl KypWIManap HWIMHM Majajiamra Ba my GwiaH GHp BakTAa
“mpoueccop-xoTupa” TPakTH Gyitiua uHpoOpMaImi aIMalIMHYBHHH KHDHTHII-
yMKapuIn KypaiManapu Ownan undopMmalyd alMamHHYBHIAH aKPaTHIINa HMKOH
6epamu.

Bynpaii cxema Te3KOp “TIPOHECCOpP-XOTHpA” INHMHACHra IOKHM aifrapimda
KaMaliTHpaii Ba XMCOGNAL MAUMHACHHHAT yMyMHH YHYMIOPJHIHHHAT omEmHTa

HMKOH TYFAHPaIH.
Yy xun wunanu xucobnaws MauiuHacuy.

Teskop mnepedepuk KypWIMIapMHH yjnaml Yy49yH MHIHHIAp CHCTeMacura
KEHralfTHpyBYH Te3KOp MIHAAHH KYIIHII MyMKHH (8.4-pacm).
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“ITpoueccop XOTHpa” LIMHAcH 7
Tpoueccop X

oTHpa
Kapamum/sHrapum KyprmManapr I‘_

E

g

g ';z? Kapyram/9ukapam mA=Ra
g8

E" .

M Ksparanmy/mxxapam muHa

KHpETMII/9HKApHIN KypHIManapH
8.4-pacm. V4 xun muHanu ¥3apo GoFmaHMII CTPYKTYpacH.

“Kupurmu-yukapmn” mmHa KEHralTHPYBYM LIHHAra Ba YHAAH ajanTep

OpKaii “Ipoueccop-XoTHp” ImHMHara ynaHagn. Cxema “rpoueccop-xoTHpa” muHara
IOKHM fHana KamalTHpaIH.

Hasopar casosnapu:

1. innanapuunr Basudanapu 6¥iiuya TypKy MIaHHLIH.

2. Tpausaxuus HuMa ?

3. AbuTpax KauoH K¥JU1aHHnanHu?

4. BHp XWI IMHAH, MKKH XW1 MHHAT Ba Y4 X IHHAM Y3apo 6oFnaHmm

CTPYKTYPAalapHHH M30XJIaHT.

Anabmér:

1. Bapanosckas T.IL. u ap. APpXMTeKTYpa KOMMBIOTEPHEIX CHCTEM H CeTel,
VueGHoe nocobue, M. DUHAHCH i cTaTHcTHKa, 2003,

2. Iuwmxep B.51., Opnos C.A. Opranuzauus OBM u cucreM. Yde6HuK i
crynenToB, CI16: ITurep, 2004.

3. bpoitno B.X., HMneuna O.JI. BrluucnurensHble CHCTEMBL, CETH M
TenekoMMyHHKaUHH 3u3. — CIT6: ITurep 2008.
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4. Fannes C.K. DnexTpoH Xuco6jiam MamMHanap Ba cHcreManapH. Ommid

YKYB IOpT/Iapu CTYAEHTNApH YdyH aapciuk. — T.: Vxurysan, — 1990

9-mabpy3a
Xnco6aam cucremanapd

Pexa:

1. Xucobnan cHcTeMalapHHUHT CTPYKTYpanapH.

2. Xucobnam crHcTeManapHHHUHT TYPKYMJIAHHIIH.

‘Taswy ubopanap: xucobnam cucTema, Kynm MNpOLECCOPIH xucobsam
CUCTEMacH, Kyn MallHHanM Xucobjaml CHCTEMAacH, KOMMYHYKalHiL TapMOfH,
MabJIyMOT/Iap OKUMH, MakTyMOT/Iap XOTHpacH, KOMaH/aap XOTHpacH.

1. “Xucobnam cucremanapu” TyNIyHuacH Npomeccopiap TymIaMu Exn
TyrajlaHran XMCOGNall MalMHAanapM TYUIAMM MaBXyWrHHA ¢apa3s Kilagd.
Bolukaua afiTrania, XMco6yam CHCTeMalapH GyTyH KoMmsioTepnap Exu aloXHIa
NpoLeccop/iap aCOCHAA KyPWIHIIH MyMKUH. BHpHHIHM X043 xucobai CHCTeMacH
Ky MamMHamM (TaKCHMiIaHraH), MKKMHYM XO0ja Kym IpOLeccOpiH (ymymut
XoTupanu) 6¥namy.

Kyn npoueccopm xucofiam CHCTeMalapuia CHCTCMa npoueccopiapH
Gupramikna  (olmanaHaguraH yMyMui acocuii XOTHp2 MAaBXyZ (9.1-pacm).
[TpoleccopHHHT XOoTHpa GWnaH GoFIaHMMHK KOMMYHHKalusd TapMOFH &paamuna
aMmasra olHpHIAIH.

KoMMYHUKaLis TAPMOFH KYTHMHYa yMyMuli ImuHara atinanu6 keram. Lly cababmm,
Ky NpPOLSCCOPNH XHMCOGTAIl CHCTEMacH MOKOpAAA KypHITaH yMyMH#l ITHHQH
apXWTeKTypara YXmmam a yMyMuli IIMHAJIH apXMTEKTYPAHHHI KaMIHIHKIIapH Kyn
MpoLecCOpNiM  Xucobyam cucTeéMacura XaM Xoc. "Vm6by xmcobiam CHCTEMAacH
CTPYKTYpacHHMHT a3a/UTHTH - POLECCOpIap Opack/ia ax60poT A/MAIIHIN KyIIHM1a
amMa/lapHu Tana6 STMali Ba XOTHDaHMHI YMyMHH MakoHMIaH ¢ofinananum
XucobHra TapMUHNaHaOH.
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Iponeccop ITpoueccop ITpoueccop VMymuit
XOTHpa

KomMyHuKalps TapMOFH

A

v
A\
4

9.1-pacm. Ky nponeccopin (yMyMiit XOTHpaJIM) xycobnain
CHCTEMaCHHHHI CTPYKTYPacH

Kyn mampHanmi xucobjam cHcTeMalapuia YMyMHii XOTHpa 6Yimaiiau, xap
6Hp mpoleccop Y3MHUHT XoTHpacHra 3ra (9.2-pacM).

Xotpa Xotupa Xotnpa
> 4 > L4
X L \V.4 A V.4
ITponeccop ITpoueccop IMpoueccop
> 43 £
A } A L A V.4
KoMMyHHMKaIMA TApMOFH

9.2-pacM'. K¥n mamiuzami (TakcMMJIIaHTaH) Xpcotsiam
cHUCTEeMacH

Kymiraa Gynpail cucreManap anoxuga XHCoOnam MamMHalapHHH OUpalliTHpagy.
CucremMa TaIKWI 3TYyBYWIapH opacHa ax6opor anMammiu xabGapnap anManmdm
Wymm GwnaH KOMMYHMKALHA TapMoFH &paamMuia amMaira OMIHpWIamH. Xucobsam
CHCTeManapuHuHr Oy CTpykTypa O¥iMua KypwimmM yMyMHii MOuMHara Moc
YexNaHMIUTapHH ONMMO TauualifM, aMMO mpoueccopiap &KH MallHHanap opaéuna
xaGaprapHu XYHaTHIIAA KYyIIMMYa MyaMMornapra Ky KeJIMHAIH.

Kyn nmponmeccopym  Xucobnam  cucreManapHra HaMyHa cudaruaa
“CynepKOMIbBIOTED " JIapHH, KYTi MalllUHANM Xucobna cucreMacura 3ca “KOMIIBIOTED

TapMOKJIapHHHK’ KYPCATHII MyMKHH.

2. Xucobmam CHCTEMAJapUHHHT Gapya MaBXy[ TYpPKyMJIaHHINUIAPUHUHT

Haua SHr Kynm 3bTHpod STWIraHd 1966 iowm M.PIMHH TOMOHMIAH TaBCHA
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KWIMHraH. Ymby TypKyMJIAITHHHI aCOCHHH OKHMM TYOIYHYaCH TAalIKWI 3Tagd. OKuM
JeraHjia NpoLeccopAa HIUIAHAJWraH 3JIEMEeHT/Iap, KOMaHhanap €KH MakiyMOTJIap
KETMa-KETJINIH TyuryHuwiand. M.OnuHH KoMaHIanap oKHMH Ba MabJIyMOT/Iap OKHMH
conura 6OFNMK XONa apXWTeKTypaHuur 4 Ta cuHuHu axparamu: SISD, MISD,
MIMD, SIMD.

1) SISD (Single Instruction Stream/Single DATA Stream)-xoManoaiapHuHz
AKKa OKUMW MavayMomIapHuHe akka okumu (9.3-pacM).

By cundra, aBeano, HefiMaH XHCOGNAII MAIIMHACHHH KMPHTHII MYMKHH. By
MamyHana KoMaHganapHHHr (akat GuTra OKMMHM 6Y5mb, KOMaHnamap KETMa-KeT
HOLTaHagM Ba Xap OHp KOMaH#a MabIyMOTJapHMHT GHTTa OKHMH YCTHZA aman
Gaxcapanu.

Komanpanap
XOTHpacH

IIpoueccop I'——I

MagsnymoTnap okumu Hamwkanap

Marnymotiaap
XOTHDacH

9.3-pacwm. SISD crpykrypacu
2) MISD (Multiple Instruction Stream/Single Data Stream)-KoMaHOQIGPHUHE

Kyn oxumw/ mMaviymomaaprunz axxa okumu (9.4-pacm).

Tabpudnan k¥puuub TypHOIuKH, Xuco6iam CHCTEMAacH apXHTCKTypacHIa
6up kanwa npoueccop Masxyn 6ynu6, 6y mpoueccopnap OHp XWwiI MabIyMOTIap
OKMMMHN minaiiih. By cuupra Mucon Tapukachpa Maructpan (koHBeiiep)
XHMCOOMAl CHCTeMANIAPHHH KYPCaTHI MyMKHHKH, yjapia NPOLECCOp HILIAHaHTaH
MabIyMOTNApHUHT KETMa-KeT OKAMH YCTHAZ TypiH aMauiapHu OHp BakTia

6axxapauu.

£



Komannanap
XOTHpPacH
Komannanap okiMu
- ITpoueccop:ap ‘
| nl, nz,"-a HK |
MagnyMoTIap OKHMH Hamipkanap

I MazsayMoTiap I

XOTHpacH

9.4-pacMm. MISD crpykrypacu.

3) SIMD (Single Instruction Stream/Multiple Data Stream)-xosmandanapHunz
AKKQ oKumy/ Mavaymomnaprunz kyn oxumu (9.5-pacm).

Komanpanap
XOTHpacH

KomaHnanap okuMH

3

R ITpoueccop o

> Ipoueccop 2

|——» TIpoueccop ;

Maznymornap okuMu Hamwpxanap

Masnymotnap
XOTHpacH

. 9.5-pacm. SIMD crpykTypacu

Ywly apxXuTeKTypamd Xucobnam CHCTeMacH 6;rrra apupMeTHK aMamHMHT
6upnanMra Kynm MamIyMOTIap yCTHAa (BEKTOPHHHT 3JIEMEHTIAPH  YCTHAA)
6aKapWIMINHHA TabMUHJIAHAM. YmGy gm«bra TIPOLECCOPJIAPHHHT MaTPHLIACHHH
KUPHTHIN MYMKHHKH, YMyMHH GOWIKapHm KypwiMacu mpoueccop 3NeMEHTIap
TYIUIaMMHH  HasopaT Kwiamd. Bapua mpoueccop smementnap Gomkapum

KypWwiMacHiaH GHp XWi KOMaHIAaHH ONHM0 Y3MHUHT JIoKan MakIyMOTIapH YCTHAA
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Gaxapann. By cumdra mmcon Tapuxacmia BEKTOP XHCOGNAm CHCTeManapHHH
K¥pcaThill MyMKHH.

4) MIMD (Multiple Instruction Stream/Multiple Data Stream)-
KOMAHOQNAapHUK2 Kyn OKuMu/ MauIyMOMNaPHUHRZ Kyn okumu (9.6-pacm).

Kowmanpanap
XOTHpacH

Komannanap oxpuu

A A A A

IMponeccop »
Do, D, ..., Maa

. Tpoueccop » <
M2, M2,...,M0x

IMpoueccop ,

My, M,...,Ma *__I
H
|

MawnyMOT/Iap OKHMH
‘ ‘— MarnaymoTnap
XOTHpacH

9.6-pacM. MIMD crpykrypacu

aTrKAnap

Ywmby cuH}p xucobnam cucreManapuia sToOHa KOMILIEKCTa OupTaIITHPWIraH
Ba xap 6upu V3uHHHT Komanaa TapMok coxacuaa K6ur pa Mbutiap GaHHuHT Gomka
coxanapuna kabyN KHIHHTaH YHIIH CAHOK CHCTEMAcHTa MOC KeMaJ, FbHH 1 K6wur/c -
1000 6ut/c “Tapmok” VM caHOK cHcTeMacupard K6uwr Ba MOWT naphaH
KoMnBrOTep coxacunarn KGalit Ba Mﬁaﬁ'r' napra Kagma# yramu MymxuH ? Bydra
xKaBoG Gepviu y4yH KyHugard MHCONHHM Kypamm3. AdraiiiuK, MablyMOTJIapHH
Y3aTHIll JIMHUASIADHHUHT YTKA3HII KOOHIHATH 100 M6wur/c, s 100 000 000 6ut/c
ra Teur Gyncux. By Karramukem Gaifrnapma mdopamacax 12 500 000 Gaitr/c HE
onamu3s, K6aimapra yrcax (12 500 000 6aifr/c:1024), axmatnat 12 207 Kbatir/c Ha
onamus. MGaiitiapra yu6 (12 207 KGaifr:1024) 11,9 M6aitr/c ra sra 6ynamms.
Ulyspait xumu6, 100 “merpux” M6aiir/c 6op iyru 11,9 xommsiorep Mobaiit/c ra
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Tem‘(IOG M@aiit/c 3mac). AManaa mana my <12 M6aifr/c Hu xéM ommb OYMaiiny.
YyHKM y3aTHII Te3MTH KaGemnnapaaru xanakuriap cababmi kamasay.

Jiap Ba MabilyMOT/iap OKMMH OMIaH HII KYPYBYM KOMaHAalapHH HILIOBYH
KypWIManap TYIWIaMHHMHT MaBXymmrd ¢apas kwiuHangd. Byspait xuco6nam
CHCTEMaJIapH KyTi MANIHHAIIH Ba KYTI MPOLIECCOPIIH OY NN MyMKHH.

°

Hasopar caBoyi1apu:

1. Kyn MamuHany Ba Kyn mpoueccopiyd XHcobial cHCTeMatapHHHUHT 6Hp-
6upunan ¢apku.

2. SISD, MISD, SIMD, MIMD crpykTypanapira H3ox GepuHr.

AnaGuér:

1. Bapanosckas T.II. u gp. ApxurekTypa KOMNBIOTEPHBIX CHCTEM M CETEH,

Vuebnoe nocobue, M. OHUHAHCH ¥ CTaTHCTHKA, 2003.

2. Hunskep B.A., Opnoe C.A. Opranmnzamus OBM u cucreM. Y4ueOHUK Afis
cryaedros, CI16: ITurep, 2004.

3. bpoitno B.X., Wneuna O.J1. BpMHCIHTENBHBIE CHCTEMBI, CETH H
TeNnekoMMyHuKauuu 3u3a. — CI16: ITurep 2008.

10-manpysa

XucobnaninapEd KoOHBeiepJam
Peixa:
1. Ax6GopoTHH fxka 6J10KAa MILIALL.

. AX60pOTHM PEerucTpii KOHBe}ep/a HuUIam.

2
3. Ax6opotHH Gydep XOTHpaTH KOHBeliepa HIOalll.
4. Komanpanap KOHBEHEpHHHMHI HOLIAI MAHTHKH.

5

. Mixtunodnap Ba ynapHHHT Typ/iapH.

56



Tasawy ubopanap: Kvpuu Wy perncrp, (yHKLUHOHAT 6ndx, YMKHI Y
perncTpH, Gydep XOTHPa, XTHiobnap.

1. DnemeHT acocnapuuy MyKaMMa/UIAII THPHII X03dpAa Xuco6nam
MamAHanapy yHyMIOPJIMIHHM Ty6Gpan ommmura oMb keiMalimu. By sxuxarnan
apXMTEeKTypaBuil YCyJulap MCTHKGO/LTHpOK, y/ap OpacHAa 3ca “KOHBeMepnam”
axaMHATIH XxHcobnaHamm.

Kospefep1am FOSCHAM Tymryrmm yayn assan 10.1-pacMra Mypoxaar sTamus.

. ) Pr KHP g’ [0) pr i l—

10.1-pacm. Ax60poTHH sxKa 6710KAa HIUTAN

Hactnabku  MawbiymoTnap P, ., KHpUIl pErHCTpHra xoitnanams, OB
dyHkimonan 6nOKAa HULIAHANM, MOUIAHWII HATIKACH P, qu THKHII PErHCTpHAA
Kafnymanamu. Arap OB dyukupmonan 610k a HILTAHAIIHEHT MAKCHMA BAKTH Ty, ra
TeHr 6ynca Pr wp perucrpura surm MasinyMoTiap Tmax BAKTAGH KeHHATHHA
KMPHTHIMILA MYMKHH.

2. Oumn OB Qynxknmonan 6nok GaxapaguraH BasH(ANapHHH KeTMa-KeT
ynaHraH MycTaKwn y4ra Gnoxmap-(®5; @b, ®B;) opacdna oryHpal
TaKCHMIaHMH3KH, Xap OHp Onokna wmuasmm BakTH Gmp xwn Ba Tm.,/3 ra TeHr
6yncun. Bnownap opacura P, ; O6ydep perucrpnapusnm xoiinamrupamus. Bydep
peructpiap ®b | 6710KIa HILIAHAI HATIKATAPHHH YHIAH KEHMHTH (yHKIHOHAT
6ok doiinananuira Taiép 6ynMaraaua caIamra XusMar Kuwiamu (10.2-pacu).

—]

Prup o5, [ P [ ®B2 [ P2 ®B3 [ Pra [

10.2-pacm. Ax6opoTHM pervCcTpIIA KOHBeHepa HLam

By cxemanma kemBeliep kupum Hjaura MawilymoTiap Xap 6up Tpa/3 Bakr
opacuna (Y94 MapTa Te3poK) GepiiIMIIM MyMKHH. AMMO OWPHHUH MaBIyMOTNap
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OMpNHKIApMHMHT P, o, PErHCTPHTa KeTHImH OHUHAaH TO P, ., pErucTpHia
HAaTIDKaHHHT Maino 6ynumMraya Keyukuil BakTH aBBAITHAEK Tre HH TALIKHI
3TalM, KEHHMIH HaTwkanap P, g peructpuaa Xap Tpna/3 BakT opacupa naiuo
6¥namy.

3. Amanga xap Oup ¢yHKIMOHan ONOKAA KEYHKMINHHHT OMpraiiurAHM
TabMMHJIAm KuiiMH. HaTmkana, KoHBeHepHHMHT YHYMIOPJIMIY TNacasimd, 9YyHKH
KAPHTHIYBYH CHMTHAJLTAPHUHT OEpWIMLIM AaBpH YJaDHHUHT Xap Oup ¢yHkupoHal
6JI0KAa MIOUTAHMIIHHMHT MaKCHMaJl BakTH OunaH aHHKNaHamd. YmOy KaMYITHKHH
Gaprapad sTHIm &xm, OynMaramuma, KMCMaH KaMalitupum ydyH P;  6Gydep
PETUCTPHHHN MabIyMOTJIap TYIUIaMUHH cakioBuH Ba FIFO (6upurun kennu-6upuHId
MMKOM) TIpMHLMIHIAA Tawkun 3twirad BX; Oydep xorupa 6Gwinan anMmamrTHpHil
si03uM (10.3-pacm).

BXup 4 BXr1 @B, [ BX, [ ®B; BXum |

10.3-pacM. AxGopoTHu 6ydep XOoTHpaIM KOHBelepAa HImnanm

®B; MaBTyMOTJIap 3JIEeMEHTHMHM HuUIa0 HaTwkaHM BX; ra kupurany, BX;, »aH
MaBIyMOTIIaDHUHI SHIH OJIEMEHTHHHM OJNMO MUUIAIIHMHI HaBOaTHarH LMKIMra
kupumagy. Bynnaii keTMa-keTMK Xap Oup (yHxumoHan 6ok TapadupmaH Goumika
6noxnapra 60FMK 6ymMaran Xonja amanra owMpuiagy. Xap 6up Gnokma miuam
OJIIMHTH HaBOAT TyraTHIMIIMIada KM KeHHHrH HaB6aT TYMG-TOMMAryHuda 4aBOM
STHIIM MyMKHH. Arap Gydep XOTHpaHHHT XXMM eTapyiuda KaTTa 6yJica, MuLiauwap
BaKTHHUHT Xap XWJUIMTH YHYMIOPJIMKKA TabcHp atMalimy. LllyHra kapamacnan 6apua
$yuxumonan 6noknapaa MUUIAITHHEHT 'yprraqa JaBOMMIUIMIY OMp Xwn GYsvmu

Maxcanra MyBoduK xucobiaHamy.

4, Kouselepnai (£k4 KOHBeliep uilanr) yMyMu# Xosaa GakapuiHLIH J03UM
6ynran xoManmaHum Gockwd fe6 aramyBuMm Mmaiima Kucmuiapra 6ynm6 Ba ynapra
anmaparypaHMHT alOXHAa OJIOKHMHM axparumra acoclanraH (GyHnali komanpamap

KoHBelfepu roscu 1956 i akanemuk C.A.Jle6GenieB TOMOHMAAH TG STHiTaH).
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ManayMKkH, Xap KaHOai MaloMHa KOMaHOACHHHHT HMIUIaHWMAHHM 6up Heda GokH4ra
akpaTHIl MyMKHMH. ByHna KoHBeliep MILTAIIZAH TypJTH KOMAHAanap GakapHam
6ockyunapuHn Onpranukna Gaxapum ydyH ¢oiligarammn MyMkHH. Haribxana
YHYMIOPJIHK OIIaqH, 9yHKH KOHBEepHHHT TypJiH GokHaiapuzaa 6Hp BaKTHHHT y3una
6up Heua komaHma Gaxapwiagu. By xmn KoHBeliep MOUlam 3aMOHaBHH TE3KOP

nponeccopia KeHr KyJUlaHHiaaH.
Opnuii KOHBelep MPOLIECCOPHHHT KOMaHAaNapHH HOLIOBYH KypWIMacH 6 Ta

60CKHYHH ¥3 HUMra OJlagH.
1. Komanoanu mannaw. HaBbGarmaru KoOMaHHaHH XOTHpajaH YKHII Ba YHH

KOMaHZa perHCTpHra KHpHTHILL.
2. Komanoanu Oexoonawi. AMal KONHHH Ba OIEPaHIIaDHH alpecianl

yCyJUTapMHH aHHUK/IAI.
3. Onepanonap adpecunu xucobnaw. OnEpaHIIapHUHT Xap OHPHHHHI

IDKPOHA aZpeCHHH XHcobmam.
4. Onepanonapru  maunaw. OnepaHIUIapHA  XOTHpajaH yxum. YmOy

aMaJIHUHT PEeruCTpJlapJary onepasyiap y9yH Keparu iyk.
5. Komanoanune usicpocu. KypcaTunra aMalHUHT 6axapHTHILH.

6. Hamuocanapru xomupaza Kupumuul.
7.10.4-pacMpa KOMaHAA LMKIMHUHT ONTH GOCKWYMra MOC ONTH GOCKHWIH

KOHBeiiep KeJITHpHIraH.

- 'il 3 (4 [5]6 [7 ]8 [9 Jio]J11]12]13]14
| T-komanma | | 3 |4 |5 |6

2-koMaHza ! 2 |3 |4 |5 |6

3-koMaHaa | 1 |2 [3 |4 |5 |6

4-xoMaHna 1 |12 (3 (4 (5 |6

5-komaHza 1 (2 [3 |4 |5 |6

6-koMaHza 1 |2 (3 |4 6

7-komaHza 1 |12 |3 6
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8-xomanna . 1 12 [3 |4 |5
9-koMaHAa 1 2 13 |4 1|5 1|6

10.4-pacM. Komannaanap koHBeHepHHHHT HIIJIall MAHTHKH

Xap 6mp xomanma Gapua GockiwiapAa KaTHAIMIOM Iuarpammana dapas
KWIMHTaH. Ac/Aja KOMaHZAHH perucTpra kupurmuga 6-6ockud (HaTDKanapHH
XOTHpara KHpHTHII) KaTHaIOMaiau. YHAaH Tamkapu Oy epaa 6apua Gockuanap Gup
BaKTAa Oaxapwnumm mymxus ne6 kabyn kwmnrad. Koxeeifepnamcus TYKKu3Ta
KoMaHAaHMHT Oaxapunmumu 9x6=54 Bakr OupmuruHu Tana® Kwiap 3gH.
KouBefiepialiHAHI MIINaTWIMION MOUIAM BAaKTHHH 14 OWMp/MKKAa KHCKApTHpHIIra
HMKOH Oepanu.

Kongeiiepnam ¢axar koHBeliep TYna I0KIanca XaMAa SHTH KOMaHNalapHH Ba
onepaHiNapHy GepIII Te3THrH KOHBeHepIIalHUHT MaKCHMan YHYMAOPSIMIHTa MOC
KeJraHuaa camapa Gepamu. Arap Ke9HKWI COAHp O¥Jica, Hapajute)i MILTaHaJuraH
amaiap COHH KaMasay Ba yMyMMii YHYMIOPNHK macaamd. ByHpmali KeduKuinap
koH(KT (MxTHIO)) BasKSTNAp Naiino GYAHINY HATIKACKAA COMUp OYnamm.

5. Uxtunodapavar (koHGMMKTIApHUHT) yaTa CrHR MaBXy.:

1. Cmpyxmypasuii uxmunogaap (xucobnam MamIMHAHMHT GMTTa pecypcura
6up Heya KOMaHIaHMHT GHp BaKTa MypPOXKaaT STHINUTA YPHHHRIITHAA naiao 6ynanu).

2. Mavaymomnap 6¥iiuva uxmunognap (6Mp KOMaHAaHHHT 6aKapUIMIMM
OJIIMHIH KOMaH[a Gaxapunumu Hatwkackra 6ormK 6¥mrannna naiino 6ynam).

3. Bowxapuw 6yiiuna uxmunognap (YTvin KOMAHIANAPHHN BA KOMaHZaIap
cu¥Tuur KMAMATHHM Y3rapTupaJuraH KOMaHJAlapHH KoOHBeliepiampa naino
6ynanm).

Koneefiepnarn  mxtwiodnap  xomanma  GKapWIMDIMHM  TYXTaTHIN
3apypHsTHHM TyFaupany. Onaria arap oxmmii komBeitepiapia KaHZAHIHP KOMaHja
OaxapumMinM TYXTATAWICA, YHEAH KelMHrM Gapua koMmaHpaiap OakapHnumn
TyxTaTinany. TYXTaTHiran KOMaHAaNapiaH OJIUHTH KoMaHaa GaxapHIHIIN JaBoM
JTHIIM MyMKHH, aMMO TYXTaTHII BaKTHAA GMpOpTa XaM AHTH KOMaH/a TaHiaHMaim.
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Hasopar caBojiapn:
1. Konpe#iepnaniHuHT MOXHATH HUMaIaH ubopar ?
2. Kaupa#t xonnapaa koHBeifepyiapra 6ydep pericTpiapHH KHPHTHIN JIO3HM ?
3. Kanpali xomwrapna 6ydep perucrpnapuu Oydep xotmpa O6unan
aIMaIITHpUII 3apyp ?
4. Kaupaif xoyapaa uxtiwoduiap naitno 6ynamu ?
Ana6uér:
1. Bapanosckas T.II. ¥ mp. APXMTEKTypa KOMIBIOTEPHEIX CHCTEM M CeTei,
YuebHoe noco6ue, M. DHHAHCHI U CTATHCTHKa, 2003.
2. Hwrekep B.A., Opnos C.A. Opranmsauys 9BM u cucreM. YueGHHK A
CTynentos, CI16: ITurep, 2004.
3. Bpoiimo B.X., Wmuna O.JI. BMHCIMTEIBHEIE CHCTEMBl, CETH M
TENEKOMMYHHKalMH 3u3a. — CI16: Iurep 2008.
4,
11-mabpy3a
BekTop Ba BekTOp-KOHBelep XHco0Iam CHCTEMAJIAPA
Pexa:
1. BekTop TylmiyHyacH Ba MakIyMOTJIGDPHH XOTHpAra sKOMIaITHPHII.
2. Bexkrop nporeccop, BeKTop-KOHBelep Xucobnaur CHCTeMaNapH.

3. Bexrop mpoueccop CTpyKTypacH.

Taswy ubopanap: BexTop, MaTpHua, BEKTOPNH HILIAN, BEKTOP MpOLECCOP,

KOHBeHep apu(MeTHK-MAHTHKMH KypHIMa, MacCHB apH(pMETHK-MaHTHKHIH KypWiMa.

1. Xucobnam cHcTeManapHHUHT YHYMIOPJIMTH y3JyKCH3 omu6 6opmoxna,
aMMO WyHJaH Macananap MaBXyAKH, yJIap kKyAa KaTTa XHCOGIaI KyBBATHHH Ta/ab
3tanu. Bympait macamanapra, aBBano, peai >xap&H Ba OGBEKTIADHH MOZEJUIAIN
Taanykmm 6ymm6, 6y Macanaiapaa CypHIyBYM Beprysuld MIAKIIard KaTTa MyHTa3aM
con MacCHBJIapHHM MILIAIIra TYFpH Kenand. Bynmalt mMaccmBnap marpuianap Ba

61



BEKTOpJap OpKamM Hdoxananagy, yJapHH HILUIAll 'anropprrmnapu 3ca Marpulia
aMallapu  TepMuHiapupa (araManapupa) TascudiaHamn. MabidymkH, acocui
MaTpula aMalnapy AacTiabku MaTpHUAIapHHUHT XKy(T 37eMeHTIapu yctuma 6Mp
XW Xapakartjiapra KejrTHpwiamy. By XapakaTiapHH KynHMHYa [apajuien aManra
OIHpHI MyMkuH. Cxaldp amalapra MYJDKa/UIaHTaH YHHBEpCAn XucoGnam
CHCTEMANapy/ia MaTPHIAHM HILTAI 3J€MeHTIap Oyiuya KeTMa-KeT Oaxapunamm.
MaccHBiIap JMaMUHVHE KATTAMMIHAA MATpHIA 3JIEMEHTApHHM KeTMa-KeT HILam
Kyla KaTTa BakTHU Tanab 3Tamu. By sca y3 HasGaruna yHuBEpcan XHcoOGnam
CHCTEMANapHHUHT MaCCHBJIapHMHT OyHpal cuH(HW yUYyH caMapacH3/IMrura onub
Kenamy. MacCHBIApHM MDUIAlI YIyH LyHAal xucobGnail BocHTanapy Kepakk, ynap
SrOHa KOMaH/a EpAaMuIa MacCHBAApHUHI OupAaHHTa 6apya 3JIEMEHTNIApH YCTHIaH
XapakaTNapHH aMajira ONAPMINIAa HMMKOH OepcHH, SBbHM “BEKTOpJIM Hmnam”
BOCHTAJ/IAPH KEpaK.

Bexmop mywywuacu ea maviymomnapru xomupada xcoinawmupuus. Bextop
Zeranfia XucoOJan CHCTeMacH XOTHPACHTa MyHTas3aM Tap3/ia JKOWaTHprras 6up
XHII MaBIyMOT/IapHM (OfaT/ia CypHUIYBYH BEpryJUIH makiga) 6up Yirdamim MaccUBH
TYIMYHWNaNH. Arap KT Y9amMiM MaccHB/IAp HMINJIAHCA, YSapHH XaM BeKTopnap aeb
Kypum MyMxuH. ByHpali épamum sxous, arap Xyn Yi9aMiH MacCHBIapHUHT
XMCOGIANI MAMIMHACH XOTHPACKHAA >KOMIAHNIIM XHcobra ommHca. dapas KWiailuk,
4x5 ymuamm TYFpE TYPTGypuax MaTpylla KYpMHHIIATA 3ra GYIraH MabIyMOTIap
MacCCHBH MaBXyA. Matpruann XOTHpara >koiampa YHMHT Gapua 3JIeMEHTIapu
KEeTMa-KeT anpeciM sgefixanapra XupuTHNamM. ByHza MawIyMOT/Iap KaTopiap
6yinua € ycrymnap 6¥imua &wmmmm mymxud, KYn Yirgammm MacCHBIIApHH
xotupara Gynnaii xofnanmm xucobra onraH Xoiua ynapHu Bexropinap Aeb Kypuin
MYMKHH. '

2. Bexmop npoyeccop mywynuacu. Bexrop nponeccopia 6ap3u KoMaHmanap
ONEpaH/VIapH BEKTOpJIap, SBHH TPTHOra CONMMHTAH MabIyMOTIap MacCHBJIAPUIUD.
Bexrop mnpoueccop MKKM BapMaHTNa aManra ONKPAIMINM MyMKHH. Bupuran

BAapHAHTAA BEKTOP MPOLECCOP YHMBEpCan XucoGam MaliMBacHra (CHCTeMacura)
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KymuMya 6110k cmi)a'[wxa Aparinagy. MKKMHYH BapHaHTAA 3Ca BEKTOP npbueccop
MYCTaKmI Xucobnanr CHCTEMaCHHHUHT ACOCHHH TAIIKHI 3TaJH.
Bexrop HMIutami BOCHTATapH apXHMTEKTYPacHTa acOCHHM MKKHTA EHIAIIUIIHA
Kypcarum mymkuH (11.1-pacM):
— KOHBeiiep apH(METHK-MAHTUKHIN KypHIMa;

— MaccHB apH(METHK-MaHTHKHH KypHwiMa;

Kupum #ym
perucTpnapH

—L[ITH
— LI

Xotupa
Yuxum iy an
PEruCTpH

a)

11.1-pacm. Bexrop xucobnam BapHaHTapH.
a) xouseifep AMK m1;  6) 6up neda AMK ym;

Kouseitep AMKym Bapuantna (11.1-pacM “a”)  BEKTOp 3JIEMEHTNIapH
cyﬁmynqn BEpPry/UIH COHJIApra MyJDKa/UIaHTaH KOHBEHep AMK’ na wWmiaHamy.
CypWiyBuHM BepryJuM coHap ycTHAa aMan GaxapHm aifrapiida Mypakxab Gyncana,
anoXuna Kanamwiapra axpaTHl MyMKHH. Macanad, MKKATA COHHM KYINMIUHM

Ky¥innarnda Typrra 3Tanra KeJTupam MyMkaH (11.2-pacu).

1 2 3 4
X, —>  Tapm6aapum | Mormaccamn Mowmccanapis Hopmannam-
Y, TaKKoU A CHIDKHTRI Ky > THPEI ’ %

11.2-pacm. CypuimyB9H BepryJUTH COHJIAp YIYH apu(pMeTHK KOHBeHep
CTpPyKTYypacu

63



Xai) 6up 3ran xonsediep AMK HuHr anoxmuna 60CKM4HA2 aManra OMHPUIHILIK
MyMKHAH. BeKTOpHMHI HaBOaTHard SJeMEHTH KOHBeliep KMpUI #ysiura GMpHHIH
6ocKma Tyramy 6wiaHoK kupuTHiamm (11.3-pacm).

X y,—b{l 213[4[|—Pz
Xi x2 2 —» 1 [2]|3]|4|—>2
1)2)3)4 Z
y, X;‘y;—b] 2134 |—>zn
1
x Yy« —®1]|[2 4 | —>zy
xs ys —¥®1|2]|3 4‘.—"14

a) 6)

11.3-pacm. Bekropnapay Houaum
a) KOHBEMepHUHT IapT/H OeJTTaHHIIH.
6) BexTropyapHu KoHBetiep AMK Aa vmiiani.

BekTop 3l€MeHIIapd YCTHAA aMalIapHH Xap GupH 5enememnap1mur 6up
xydTHra %aso6 GepyBan 6up Heda mapawien HuutaTHITyBIM AMKuap Oup BakTAa
Gakapmmy MyMKHMH. Arap KoHeeliep AMKnap mnapauiesl HIUIaTHICA, OyHpait
XMcoGNall  CHCTEMalapd “BEKTOp-KOHBelep” X|cobnaml cHCTeManapd neb
ropurwiamy (11.4-pacm).



Xi

Yi
X+l

Yi+1
Xi+2

Yi+2
Xi+3

Yis+3

3. Bektop npoueccop crpykrypacH. 11.5-pacMaa BEKTOp HPOLIECCOPHMHT

IDDDE il

X3, Y3

0D = sy

IDDPES

IDBBEat

a)

> z)

—> 2

—> Z3

—

bt | pt | gt | gt

— Z,

X5, ys —»

X6 Y6~

X7, y7

Xs, Y8 »

4 —» 2z

—> 7z

ol B A R L)

t—> 27

—

NININNINIWIww]w

wlwlwlw|ialalalsa

Sl

—> z

6)

11.4-pacm. BekropiapHH HuLIaim
a) BekTopnapuu 6up Heua koxseiiep AMK nap EpaaMuna napauien

HLTalI.

6) BekTopnapuu TyprTa AMK, EpnamMuna KoHBeiep mam (Bekrop-
KOHBelfep MIuau).

ConAanalITHPWIraH CXEMaCcH KeJIT) HpUWITaH.

Bexrop onepananapHuur 6apua “n” KOMINOHEHT/IapH GHTTa “BEKTOp KOMaHAa”
TOMOHHJAH HIWIaHagu. BekTop 3sneMEHTIapUHU CypWIlyBUM BEpryJ/UIH COHJIap
opKanu uoonanam kabysn kuwimeran. Bexrop npoueccopuur AMK cu cypuityBuH
BEPryJUIH COHNap yCTHAa Ky3aa TyTHiraH Gapua amautapHu 6axapa onafiural aroua
KOHBEHEp KypWIMacH KYpMHHMILNHAA aManTa OLIMPWIHIIH MyMKHH. AMMO, KyIMH4a
AMK anoxuna 61okiapaa - KymHm Ba Kynaitupum, 6as3uza, 6ymum amanu X(1/Y)
KYPUHUMIKWIA aManra OWMPWIraHMIA, TECKADH KMAMaTHM OnMII GOKIapHAaH
TAaWKWI Tonany. By 6nokiapHuHr Xap GHpH XaM KOHBeHepralrai. YHIaH TalikapH

“BEKTOp XMCOONaWw cicremacu” Tapkubuaa ckanAp mpoueccop xaM Gynami. By sca

BEKTOP Ba CKallap KOMaHAIapHUHT Napajulell MIUIAHUIIHIa HMKOH 6epaiu.
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: BexTop peructpnap :

Anpec H o R 5
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' BeKTOp Y3yHnuru Makcuman y3yHiuk :

H perucTpu pervcTpu :

: MHIeKCIap BEKTOpH BexTop HHKOGH :

: PETHCTPH pETHCTPH i

11.5-pacm. BekTop npOUECCOPHHHT COANANAUITHPHITAH CTPYKTypacH

BexkTop onepaHmiapHH Caknall y4yH CKalip pPerucrpiap TY!maMH ypHHTa
“BeKTOp-perucTpnap” wuuaTwiamd. Bexrop peructpnap - 50-100 Ta cypwiysuu
BEpry/UIM COHJIApHH cakjaii onyeun, FIFO xmnupark HaBOatra GupnamThpuiran
CKaJlIp PpErucTpiap MaxMyH. BeKTop NpOLIECCOPHMHT KOMaHIajlap CHCTEMacH
TapkuGuaa Kyinmaru KOMaHJaJJapHUHT OYIMInK mapr:

—XOTHPAaHHHT KeTMa-KeT sAuelikanapupard uHOopmauusHu, Oy xerma-
Kemnhmnr 6uﬁm{qu A4YeHKacH afpecHHH KypcarraH xon,ué, BEKTOp pErucTpHra
FOKJIalL;

—BEKTOp perucTpyapuaary 6apua BekTop 3/eMEHTIapH YCTHAA aMal 6axaphu;

—BEKTOp PErMCTpHAard HHQOpMalusHU XOTHPAHHHT KETMa-KeT s4Yeikanapuia,
6y KeTMa-KeTIUKHUHT GHPHHYM suelikacK ApECHHH KypcaTraH XoJs/a, Cak/iall.

“BexTop Y3YHJIHIH perucrpu” Xap KaHpgalfi BEKTOp MPOUECCOPHHHT MYXHMM

3NEMEHTH xucoﬁnauann By peructp Gepwiras Bakr oHuia OepwiraH oOHza
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HILNAaHaETTaH BEKTOP /IEMEHTIApHHHHET XaKHKHI COHMHH, ABHH 3/IEMEHTIap yCTHAA
KaHya anoXMaa aman GaKapuIMIDH KEpakiHTHHH aHMKIaiau. ban3u BexTop
npoieccopnapaa “MakCHMal BEKTOD Y3YHJIMIH PErucTpH” XaM mamxyal. By peructp
MPOLIECCOP anmnapaTypacH TOMOHWAaH OHp BaKTAa HIUIAHHINH MyMKHH 6ynran
BEKTOp JIEMEHTJIapHHHHI MAaKCHMaJl COHHHH aHHKJIaHIH. ’

KynuHua wynnaii amamiaped Gaxapuumra TYFPH Kenlajukd, OyHpmaif
Macajanapia BEeKTOPHHHr Gapua 3/eMEHT/EpH KATHAIIMACTMIH 'Kepak. Bexrop-
npoueccop OyHnaii pexMMHH “BEKTOp HHKOOM peructpy” EpAamMHa amaira -
owupanu. ByHnaii perucTpna BeKTOpHHHr Xap GMp neMeHTHra GUTTa™ GHT ‘MOC
Kenanu. BUTHMHr GHMPIMK KuliMaTUra YpHATWIMIDH HATIDKA BEKTODHHHHI MOC
3NIEMEHTHHH YMKMII Hynu BekTOp pervcipura &wmra pyxcar Gepams, “0” ra
YpHaTHNHILH 3Ca TAKHKJIAHIH.

IOkoprna aiftTu6 YTunoukH, BeKTOp IJJIEMEHTIApH XOTHpajla MyHTasaM
PaBHILAA >KOWNAIITHPHITAaH Ba aMaUlapRu OakapHmia HHACKC OYiuva KalaM
KufiMaTHHH KYpcatv kudos. AMMO HIyHnal BasuAT CONMP OYNamHKy, BEKTOPHHHT
(axar Homra TeHr 6YynMaras snMeHTNIapMHM MOUTam Jio3HM Gynamu. Bynpait
aMalUlapHU Majagiall YYyyH BEKTOp MPOLIECCOPHHHT KOMaHJamap CHCTeMacuia
“ynakoBka/pacniakoBka” aManM Ky3na TyTWIraH., “Ynakoska” amamd AacTiabku
BEKTOPHUHT HOJra TeHr G6yiMaraH aneMeHTiapu Oyiiran BEKTOPHH INAKIUIAHTHPCA,
“pacnakoBka® amanM TeckapH Y3rApTHDMIINM amaira OWMpamM. By HRkana
MacajlaH¥ BEKTOp MpOLIECCOp “HHIEKC BEKTOPH PETHCTPHAA” caKIaHyBIH HHACKCIAp
BEKTOpH &piamuna xan stagu. MHaekcnap BeKTOpHZA AAcTyiabku BEKTODHHMHI Xap
6up snemenTHra 6utTa 6MT MOC KenanM. BMTHMHr Hy/UIMK KMHMATH AacTiiaGku
BEKTOPHHHT MOC 3JIEMEHTHHHHT HOJIra TEHINIMMMHH OWInHpaiH. ”

BexTop komaHnanapHusr WmnaTWIMNN KyHHmard MKKATA (a3wiaTH OPKIH
y3uHu ownaiinu. BupHHuupan, GMp XMN KoMaHJATapHH KYn Maporoba Tawiam ¢
Ypuura 6uTra Bektop KoMaHjaHu Tamnam kuos. By GoIIKapHII KypmiMacH
XMCOOHIa uMKMMIapHH KHCKAPTHPHIITZ Ba XOTHPAHWHI YTKAa3WIl KOGHIHATHIa
TanablapHu KamalfTHpuIIra HMKOH Gepany. HxkuHYHIaH, BEKTOp KOMaHja

NPONECCOPHM TapTHOra COJIMHIaH MabJiyMOTJIap OHnaH TabMHHNANHAK.
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BekTop npoueccopiapH apXUTEKTypacuaars TagoByT acocaH onepaniapaat
doknananmm ycynuma HOMOEH O¥inamy. “XoTHpa-xoTHpa” TAIIKWI 3TWIHLKAA
BEKTOp 3NIEMEHTJIapM XOTMpajaH HasGaT GHnaH onvHamy Ba NapXos (yHKUMOHAT
6nokxa Gepunaan. Mmnamaan Xocun 6¥Iiral BEKTOp 3IeMEHTIapy 1apX0Ji XOTHpara
KMpHTHNAaW. “PerncTp-perdcTp”’ apXMTEKTypala 3ca onepaHAiap aBBai BEKTOP
PEerucTpiapra KupuTWiagy. Xap 6Hp BEKTOP PETHUCTP BEKTOP CHCTEMaHM, MacayiaH 64
Ta JIEMEHTHH cakjallli MyMKUH. BEKTOp amai onepaHinapHH BEKTOpP peructpaaH
OJIMII Ba HATIDKAIADHH BEKTOP PETrMCTPJapra KMpUTHIN iysns Ownak amanra
OLIMpHIIAAH.

“XOoTHpa-XoTHpa” XWIMAAard MpPOLECCOPNapLia y3yH BEKTOPJApHH HILIALl
. MYMKHH 6¥Jica, “perucTp-perucTp” XWIHAard npoueccopnapna y3yH BEKTOPJapHHH
Genrunanran ysyHnaMxAard cHUcTeMalapra axkapatduira TYFpH Keaan. A¢cyck,
“XOTHpa-XOTHpa” PpEXHMHHHMHI MOCTaHYBYaHIMT¥ XoTdpanaH dolinanansiu

BaKTHHHHI KaTTaJMI'd 3Basura TabMHHIaHaaH.

Ha3cpar caBosunapu:
1. Bekropnu HOutall BOCHTAIApM MabiyMOT/IapPHUHT KaHAdl CTPYKTypacura
MYJDKaJUTaHraH ?
2. Humanu 2Basura Kym yi4amiy MacCHMBNapH¥ Huuialifa yjiapra 6Hp
Ymiamnm BekTopnap cudaThia Kapail MyMKHH ?
3. BekTop Ba BEKTOp-KOHBeiep Xucobnam cucTeManapuHHHT OMp-OnpuaaH

(apKNaHMIIMHY TYUIyHTHPHHT.

Apabuér:
1. Bapanosckas T.I1. u gp. ApXHTEKTypa KOMMBIOTEPHBIX CHCTEM M CeTei,
VYyebHoe nocobune, M. @HHAHCH U CTaTHCTHKA, 2003.

2. Unnexep B.5., Opnos C.A. Opranusauus 9BM u cucrem. Yuebnuk uis
cryaenros, CI16: [Turep, 2004.
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3. Bpoiino B.X., Mneuna OJI. Bbrumcnurenshsie CHCTEMBI, CeTH H
TeNeKOMMYHHKAUMM 3y3n _ Cr6: Turep 2008.

12-manpy3a
KomaHnganap Ha0opu Ty1nK Ba KACKAPTHPHIraH apXHTeKTypajap

Pexa:

1. Komanpanap Habopy TynuK xuco6nam Mamunanapu (CISC).

2. KOMaHlIEJIap Habopu KuckapTUpHIran xucobnau mawnxanapu (RISC).

Taany ubopanap:; CeMaNTHK y3unui, KOMAHIANAp LHMKIH, KAThH (CXeMany)
MaHTHKIH G0lKapum aBTOMary,

I. 3aMoMasui jacrypnam  rexsonormack I0KOpH CaTXIH THUIapra’

MYJDKalIaHraH  6ynug, ynapuuar  sasupacM  acTyp &3MIm  jkapaSHUHA
OCOMNIAUITHPHIL.  Adcycku, okopu catxiu TWLIApra Xoc avannap Mamiisa
KOMAHNATAPH aManra owmpysuy amaniappan papkianami. By MyaMMo “CeMaHTHK
Y3WIHLL” HOMHHY O1iran, By MyamMoHM Xal KIIHII yuyH KOMaHIQnap CHCTCMACHHH
KeHraATUPHUIANK. Anpecnammymr aury xwuapueu KupaTAmams Ba x. Bymias
BOCHTA/Iap aMailra owkpuiran xuco6nam MaIIMHANAPHHH “xomiu,uanapmnn"ﬁm
Habopura 3ra Xuco6ayy MamuHanapu” (CISC-Complet Instructxot Set Computer)
1e6 I0pHTHII KaGyn KHJIHHray,
“CeMaHTHK y3unumap” Myammonapusn Gaprapad stysum CISC ra xoc
yeyanap Xucobnam maumua CTPYKTYPaCHHHHT, acoCaH, Gomxapnm KYPWIMaCHHHHT
Mypakkabnauiniira onug xesmamu. By aca y3 HaBGaTlu(a yHyMAOpIHIaE canbui
TabCHP 3TaNU. YHpuan Tauikapu CISC na koMaHJanapHHHT camapanu xomseﬁepmm
TALIKKWI 3THUI JKYa KHiAKH. Komannanap kouseitepu, mxopnna Kalill KWIHHraHANEK,
XHCOOMALI M2ILHHACH yHyM IOPJUMIHHHM OMIMPHINAATH HCTHKGOIUIH Hyiuiapuaan GHpU

xucobnasanu. By xomar summmit TagKUKOTNAap YTkasvmHe Tanab stau. Hatibxana
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KOMaHjanap HabopH KMCKapTHpuiaran apxutekrypanap (RISC- Redused Instructiot
Set Computer) na#ino 6ynau.

2. RISC apxureKTypacH KOMaHJANIApHHHIT caMapasH KOHBeHepuHH
TabMHUHNAKAOY, TbHH 6apya xOMaHnanap XoTHpanaH onMHKG, Mapkasuii npoueccopra
HUUTaHHII y49yH OHp TekHC OkMM KkypuHHiHna Gepwiamu. Bynna 6upopra xam
KOMaHNa KyTvlll Xonatvaa Oynmacnuri, Mapxa3Hit mpoueccop 3ca 6apua BakKT
JIaBOMHIA IOKJIaHraH OYsaHIuM apT. YHAAH TAllKapu, arap KOMaHOa UMKIWHHHD
HUxTHEpHIt 3Tamu 6Mp TakT MoGalinuaa Gaxkapuiica, 6y xonaTt naean xucotnananu. By
LIAPTHH TaHJIall 3Tany y4yH HucOaran OCOH amanra owmHpull MyMKHH. dakat 6apua
KOMaHjanap Mapkasui mpoueccop OHnaH XOTHpPaHM OOFJIOBYH MablyMOTIap
INMHAaCH KEHIJIMTHra TEeHr CTaHAapT Y3YHJAMKKa odra Oynuuuiapm nosum.
Perucrpnapra Mypoxkaar koMaHpanapH O6wnaH 6up Katopna XxoTupara Myposkaat
KOMaHIANapyHMHI MaBXyMUIM[H TypiM KOMaHjanap OaxapwiMIlH BaKTUHH
yHHOHKALMATANIHK (GUPXHWUIAUITHPHILHH) XKYAa KHAHHNAWTHPAIH.

Komanzanap y3yHAMrdHMHr OMPXWUTHAMIMIAH TallKapy IOUKOIJIalu Ba
OOmIKApHMITHWHI HUcOaTaH COANA KMCM CHCTeMalapura 3ra 6Ynuin JIO3uM, MyHKH
Mypakka® Gomikapmm Kypunamacu OowKapuil CHFHaUIApHH mawmairmpumna
KymMMYa  KEYMKMUUIAp  KMpHTanH. .Bomi(apmu KyPWIMaCHHH  >xupoui
COIANAITHPHIL YYyH OaKapWIaQUraH KOMAaHOATapHH, KOMaHIa Ba MabiyMOT
(opmarnapusn xamma appecnaul xnhnapuml KMCApTHpHII JIO3UM. XoTHpajmaH
doinanaHmIyBYH KOMAHAATAPHM MAKCHMA Tap31ia KUCKAPTHPHIL JIO3UM.

Xynoca kunn6, RISC - KOMIEBIOTEp KOHLENCHACHHHM KyluIard kounaanap
opkaii TaBcHdmam MyMkiH: ' ‘

—6apua koMaHpanapHUHr (6ymMaranuma 75 % KOMaHOATAPHMHT ) GHp LMK

MoGaifinaa GaxkapHTHINH;

—Y3YHJIHTH CY3HMHT TaOHuii y3yHJIMrura Ba MablyMOTap MIMHACH KEHIJIMIHra

TeHr Ba Gapya KOMaHJAlapHM YHH(HMKaIMAJAHraH OKMMIIH HIUTAlIra XOH3

6Gapua KOMaHanapHUHT CTAHAAPT GHp CY3nu y3yHIHTH;

' —KOMaHJANapHUHT KWUMK CorM (128 nau ommaran);
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—KoMaHzaanap GOPMAaTHHHHI KHYHK COHH (4 JaH OmIMAaran);

—XoTHpajaH ¢ofnanansm pakar “YKuiu” Ba “&€3Mw’ KOManAaIapH EpAaMHAa;

—“Yxuw” Ba “€3M” KoMaHaanapnaH Taulkapd 6apua KOMaHanap MPOLECCOp
HYMIary perucTpiap apo xxyHarundmnapaan GoiigaraHHIanH;

—“KaTbUil MAaHTHKITH GOLIKapHIL ABTOMATH;

—ymymmakca.u PETHCTPHHMHI HHCOaTaH kaTra COHM (3aMoHasuii RISC-
MHKpPONpOUECCop/iapAa YMyMMaKcal PErHCTPIapHHHHT COHH 500 naH onmmmu

MYMKHH).

Hasopart casojuiapn: _

1. Kaupahi Ttapuxuit ca6abnap xomaHpanap Habopm TynMK XHcoGmam
Mawnnanapuxu (CISC) nadino 6ynuwmra TypTiy 6ynany ?

2. Komaxpanap Habopu TYiuMK XucooGnaumn MalHHaNapHHHHT ajpzamKIapy

Ba KamMuuHKnapH ?
3. Kaunait Tapuxuii ca6abnap 'xomarmanap Habopd KHCKapTUpHJINaH

Xucobnaw MawvHanapunusr (RISC) naitno 6y mimumra TypTka 67U,
4. Komannmanap HaGopu KHCKapTHpWIraH Xxucobmam MawHHANapHHHUHT

(RISC) acocuii xapaxTepnapuuu caHaé VTuUHr.

AnabGuér:
1. Bapanosckas T.I1. u mp. Apxurextypa KOMITLIOTEPHBIX CHCTEM H CETeH,

V4e6Hoe nocobue, M. ®unance! 1 CTaTHCTHKa, 2003.
2. Hunskep BA., Opnos C.A. Oprauusauus OBM u cucreM. YueOHUK Wis

ctyneHros, CI16: IMurep, 2004. ,
3. Bpoiino B.X,, Umemna O.I. BeraucrmrensHbIe  CHCTEMBL, CETH H

TeNleKOMMyHuKaunu 3uzn. — CIT6: IMurep 2008.
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13-mabpy3a

MaTpHua Ba acCONAATHB XHcodiail cHcTeMatapH

Pexa:

1. Marpuua xucobnan cHcTeManapH.

Al
2. AccouuaTuB XucoObJsaill CHCTEManapH.

Taswy ubopanap: MaTpuua TpOLECCOp, KOMaHIanap OKUMH, ManiIyMoTIap

OKHMMH, HHTepdelic Xucobnam MamKUHACH, aCCOLIMATHB MPOLIECCOp, MyJILTHE3HIIL.

1. Marpuua xucobnam cucTemainapd BEKTOp xucobnau ‘ cucremanapura
yXmaul MabIyMOTNIapHM KaTTa MacCHBHHM HILalira MyJbKauiaHrad. Marpuua
XHCo6/IaI CHCTEMACH aCOCHHM MPOLECCOp EMEHTIapHHUHT MyHTa3aM MaccuBH/IaH
ubopar “marpuua Npoueccop” TAIKKI 3TaAH. ByHzait TH3UMHU TAUIKWI 3TH, GHP
KaparaHja erapiuya ofaMi. Y KOMaH[anap OKMMHHH TEHEpaliioBuH ymyMmui
GONIKapHII KypWIMacujaH Ba Xap Gupy Y3NHUHT MabilyMOTap OKMMUHN napasnien,
MIUIOBYA TIPOLIECCOp 3NeMeHTiapuaaH ubopar Gynam. AMMO amanga cucTeMa
caMapaJioOpJIMrHHM  TabMHHNAl Y4YyH TPOLECCOp  3JIEMCHTJIapH opacupart
GOFNAHMITHY ITYH/IA] TALIKWT 3THIN KePAKKH, NPOLECCOPJIAp TYJIa IOKJIAHCHH.

Marpuna npolieccopiapH Ba BEKTOP NpoLeccopiapy opachaa xunouit dapK
MaBKyZl. MaTpulia npoueccops Marpuiiara MaHTHKAH GHpIaIlTHpUirat sa SIMD-
ycyauaa MIosyd 6up xun ¢yHkuuoHan Gnokiap TYMjamMujaH TAIKHI TONTaH.
dynxuuoHan 670K MaTpulara GupiamITHPIIraH Ba yjlap CHHXPOH HIUaioM, sTeHY
Gapuacn yduyH OMITa xoMaHmamap OKMMH MaBXyZn. Bekrop mpoueccopAd
MaBJyMOTJIap BEKTOPHHM HUUIall yYyH YpHATHIraH (BCTpOEGHHBIE) KOMaHjanap
Masxyn. By aca gyHKumOHan Gioknapnan TaWKWI TONTaH KOHBEHepHH camapay
jokJlamira UMKOH GepamH. V3 nabaruna, BeKTOp mponeccopnapian ¢oiinananui
OCOH, UYHKHM BEKTOPJIM HIIIOBYH KOMaH/IANap - MHCOH YHyH JACTyp/all MOAEIUHHHT
Kynaiiu xucobnanaay (SIMD ra nucGaran).

Marpuua xyco6rau CHCTEMACH CTPYKTypacH 13 1-pacmaa xempwlran
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Tpoueccopnap MaCCHBH

KHpHTAM-THKBPHII
KypHIMach

13.1-pacM. MarpHua XHCOGAL CHCTEMACHHUHT CTpYXTYpacH

|
r

MasbiymoTiiap 2JieMEHTIapH TyTU1aMH “mpoueccopiiap MaccHBY” TOMOHHJAH

Miltanapu. Jlpoueccop MAaccHBH MaBITyMOTIap JIUIAHANIARE  GOIMKapyBH

“po1eccopap MAacCHBH KOHTpOJUIEPH”

renepanpsutaiau. Komannanap npoueccOpnapna KaTbHi CHHXpOHJIa peNHMHIA

KOMaHJanapHHHT  AroHa OKMMHHH

MIapany, BowKapHil CHIHALIapH koManjanap Ba y3aTHILTAPHH CHHXPOHJIANIZA,

Xamaa xucobnaum jkapatHHUHH GomKapHmaa pmuraTiiam. Xycycas, MaCCHBHUHI

Kaicu npoueccopy aman GaxapHIiiH, Kaiicn 6upH aMalt GaxapMaciHri KepaK/IHTHHH

Senrunatimu. Komanzanap, ManiyMoT1ap pa GomKapHil CHrHAILTADH TIPOLECCOPTEP

MaccuB KOHTpoOJUIepHIaH npoueccopaap MacCHBHIa ysarHi [IMHACH OpKATH

Y3aminamu. Lllaprm Yram aMam XUCOONAIUIAPHIHT saripiacura GOFIHK, Iy

cababmu mpoueccopiap MaccHBHAArH HUUTaHA gaTiwKanapi mpoleccopiiap

MacCHBH KOHTpOJUTEpHTa y3aTHIa M.
— ‘boﬁnanaﬂygqm-a KyaimHK TYFAUpHII

Tacvypuit sparimga Ba co3n :
apH TapkuOura «nrrepdefic xucobmam

cai
Mammmanapu” KpHTILIAIN. Bynnait xucobmaut MAaI¥HACH cudarnna YHHBEP
;A KOHTpOJLIEpHId

XucoGnaw MailHHacH ymnaTwmb, yHra mpoueccopap Maccus
asuda GenrrUaHaH. Vuaad

joxam KabH Kymmia B
crypnap Ba MabIyMOT/IapHH

KoHTpoIepHra A
acaiaH, MarHHT JMCKHIaH

Makcamina Oy Xuil xicobmam cHCTeMaT

HacTypnap Ba MabiyMOT/1apHH
TamKapu mpomeccopnap MaccnBHt

TYrpunaH-TYFpH KHpHTHLL/AKAPHITL KyprMaapuiat;
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KHPHTHII MyMKHH. [IpOLECCOp/Nap MaccHBH KOHTPOJUIEDH IOKNAHIaHWIaH CYHT Yy
JACTypHH Oa’kapuuira KUpHIUAIH.

TIpoueccopnap MaccHBM XyCycHIa C¥3 IOpHITaHia YHAa MabilyMOTIapHHHC
TYIUIaMmM HaGOPHMHM CaKjiall ydyH NpOLeccopiap MacCHBH OwiIaH 6up Karopna
XOTHpa MOIYJUIAPHHMHT TYIUIaMH OYTLUIMIrHHH xucobra ONuII 3apyp. YHAaH
Talkapy MaCCHBJa MpOLECCOpNiiap OpacHna Ba MNpoLeccopiap 6wiaH XOTHpa
MOMyJUIapH oOpacMia Y3apo GOFJaHMIIApD TapMOFHHM amaira OLIMpHII 3apyp.
Illynpaii kwm6 “npoueccopnap MacCHBH® HeraHia MNpoLECCOpiap, XOTHpa
MOJIy/1apH Ba GOFIAHHILIAP TAPMOFHAaH HO60paT GJIOK TyUTyHUIAIH.

Kypwraétran Tu3uM OWiaH MIUIarasfa KymiuM4ya MOC/TaHyBHAHIHKHH
“guKo6namr”  (“MacKMpOBaHME”) MEXaHW3MH TabMHHIaiaM. By MexaHusM
TIpoliecCOpaap MacCHBH TapKMOMArd KHCM TYIUIaMIIapHHHT (axar GenrunaHraHuHH

amMan/ia MINTHPOK ITHIITa XaN6 KWIHIIra HMKOH Gepamy.

2. AccoumaruB xucobnam cucrematapy SIMD  cuHdura MaHcy6
xucobnanamgu. Bynna# xucobmamn cuc'remanapnnmxr' aCOCHMHM acCOLIMaTHB XOTHpa
KypWIMaNnapy, aHMKpOFd, OyHmail XoTnpa KypHIMajapH acocuia KypWirad
“acCOLMATHB MpOLECCOp” TAIKWA 3TaaH. MasyMKH, acCOUMAaTHB XOTHPa (8kn
aCCONMATHB MATpHLA) UIyHAall XOTHpa KYypHWIMAacHKM, YHIaH rHGOpMaLHAHH
Taunam ampec GYiiuMua smac, Ganku ONepaHAHMHr (apxnadmura anoMariapH
6yimya aManra OLIMPHJIAIH. AypaHaBHil acCOLMATHMB XOTHpa KypWiIMachra
nudopmanmAHK E3U XaM ajpec GY#inda amac, Ganku 6ym sgeifkanapHUHr 6upnaa
aMasra omupHIaIH.

“A CCOLIMATHB TIPOLECCOP™HH acCONMATHB aIoMaTjiapura MOC/HIH Kann
sTHArad Gapda syeiKainapra napauren €Ml MyMKHH 6ynras accolMaTHB XOTHPA
Kkaby TacaBByp JTHMII MYMKMH. ACCOLMATHB MPOLECCOPHMHT ymby XycycuaTH
“MyTHETHEIHNT” (“MyAIBTH3AMNCE”) 1e6 IOPHTHIANM B2 acCOLMATHB MPOUECCOPHHHT
awpaHABM  AcCCOLMATHB  XOTHpamaH  OHpHHIH tagoByTH  XmcoOsaHamH.
Undopmamusuy YKam Ba E3MII XOTHPJIOBYIH MACCHBHHHL HKKMTa KUPKUMH-OUp

cy3umHr Gapua XoHanapW EKH cyanapHuHr GWMp XW1 XOHamapu Oyiiuua amanra
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OWHpynany, KypKHMHHHT anoxundx;)ua.rlapmm aKPaTHII 3apYPUATH TYFHITaHHIA
OPTuKya NO3UIMANIApHH HHKOO/Ia1 KOH3. AccouMaTHB rponeccopiapaa xap 6up
KHPKMM §3upyur npoLeccop 2JIEMEHTHIa 3ra. By HHQOpMaIMAHA YRUII Ba YHH &3
Opacupa Kepakin HIUIaHWLLTapHH 6axapuImra UMKOH Oepamu, TbHH apHPMeETHK
¥aMnaw pa gupupHMIwIapHH napawiel Gaxapuimira Xamja MaTpHua XucoGnam
CHCTeManapyuuHT KJTITHHA XyCYCHAT/IaPHHH aKCJaHTHPHIITA HMKOH Gepa.

Llyupaii xuu6, “accouuaTdB XMcoGnam CHCTeManaph” €KM “accoLaTHB
"pmleccopnu xucobiall cHCTeManapi” mapajvles Xucobnau CHCTeMaIapUHHHT GHp
KYprnmy 6ynub, ynapaa “n” mpoueccop 3jeMEHTIApH (XOTHpaHMHI' BEPTHKAJ
KMDKHMK) opnmii, omatha XoHamap OyiiMua KeTMa-KeT MIUIOBYM KyPHIMagup.
Bynnai ACCOLMATUB XOTUPAHMHT Xap OHP CY3H (F4eHKACH) Y3MHHHT MaLITyMOTIADHH
HINOBYY naxcuit KypwiMacura (Cymmaropura) 3ra. Aman “n” mpoueccop
SMeMenTiapyna GuMp BakTAa amanra ommMpwiamy. IIponeccop 3JIEMEHTIApHHWHT
Gapuacu gxu 6UpOp KHCMH acCOLMAaTHB XOTHpaHHHr 6apua sdelikanapd &ku
TaHNaHraH cyanap TYIUIaMH YCTH/IA aMaJUTapHH CHHXPOH GaXKapHIIH MyMKHH.

Acconpatie xotHpaza N Ta “m” XOHamM CY3HH MILUIall BaKTH KyHMAAru
Hdona opkamm aHuKTaHATH.

T=mxtx(-]—v—+K),
n

6y epna t - accoumarns XOTHPaHMHT MK BaKTH; N - aCCOLMATHB XHMCoGnamt
CHCTeMacupary sdeiikanap comu; K - asneMenTap aman OaXaprIMUTHHHMHT
Mypaxkatiuk kodbduumuenTy (xap 6upu XoTupamaH. ¢odnananmu GuiaH OOFITHK

KE€TMa-keT Ka:amaap COHH).

Hasopar casonnapn:
1. Bekrop Ba Marpuua Xuco6nam -cHCTeMATAPMHWHT GHp-CHpHIAH KM
dapxu nramana ?
2. Marprua xucobnaml CHCTEMa YYyH AacCTypJIapHMHI TaMEpNaHHIIH Ba
IOKJIAHMNIM KaHaai BocuTanap EpaMuia aMaJira OIHpPHIaIH.
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3. AccoLMaTHB XOTHpa Ba aCCOLHATHB MPOLECCOp TYWYHIATAPHHHHT GHp-
6upunan dapku.

4. MaTpuna Ba accouMarMB XuCOONAll CHCTeMalapUHMHI OHp-OHpHTra
YX1uaiumMry HMMana HaMo&H 6Ynaau ?

Anabmér:
1. BapaHoBckas T.I1. u gp. ApxuTeKTypa KOMIBIOTEDHBIX CHCTEM M CeTel,
Y4e6roe nocobue, M. GuHAHCH U cTaTHCTHKA, 2003.
2. Hunexep B.A., Opnos C.A. Opraumzamms OBM u cucreM. Yaebuuk s
crynenros, CI16: ITarep, 2004.
3. Bpoiino B.X.,, Wmuna O.J1. BLIUMCIHTENBHBIE CHCTEMEBI, CETH H
TelleKoMMyHuKanuu 3usn. — CI16: IMurep 2008.

14-mabpy3a
Komnbiotep TapMoxnapy - Kyl MalIHHA,TH (TAKCAMJIAHTaH)

XHCOOJIAI CHCTEMACH

Pexa:
1. KoMIBIoTep TapMOKITapHHMHT NAHN0 GYIANIN Ba PHBOXKH TapUXH.
2. KommbioTep TapMoknapHaaH doiifanaHiuHUHT ah3aHKIapy.
3. KoMnbioTep TapMOKIAPHHHHT TYPKYMJIAHHHIM.

4. KoMIbioTep TapMOKIAPUHUHY TOTIONOTHACH.

5

. Bup pyr6anu Ba nepapXux TapMOKJIap.

Tasny ubopanap: TenekOMMyHHKAUWs, TENCHULIAIN, PECypCHapHHHT
OYJMHMIIN, MaBIyMOT Ba JAacTypHii BOCHTAJADHHUHI OYJMHMINM, KYITUHIMK

doiinananysgan pexxum, Tononorus, pyroa, HepapXus.

1. Xwcobnam MamuHamapy najigo Oynummm O6HNMaHOK yjiap opacuaa

MabyMOTJIApHM Yy3aTHIl Ba XHCOONall MalMHA pecypoiapuiaH —OKWIIOHa
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(i)oﬁna.namnn, SHHM TYFPH TAKCHMJIAN MAacanacy nadino 6¥sum. KOMIBIOTEPHHET
anmapaT Ba NacTypuii GasanapHHMHT pHBOXH OwiaH 6@ KaropAa TapMOK
TEXHONOTHUIapH XaM MYKAMMaUIAIDOH. ABBal ManiyMOTIapHH  y3aTAIl
CHCTeManapu TiDKOpHMH, XapOmil Ba WIMMN Makcamiaphia ApaTWum, CYHIpa
TapMOKHUHI' KYJUIAaHHII COXAacH KeHradmu. XO03HpAa KOMOBIOTEP TapMOK/ITapHHHHL
HMUUTaTHIMION XaéTHMH3HHHT aKpanmMac KHCMHIa aifaHMOKA.

Kommetorep TapMoru - Oup-OGupnapu Gwian MabIyMOTJIapHH y3aTHIO
BOCHTaNapH (TeNEKOMMYHMKAIHA BOCHTANIApH) OpKaIM GoFjanraH KOMIBIOTCPHHHT
MXTHEPHI TYTUIaMH.

KomneioTep  TapMOkiapuHMHr  puBOXH ~ Xucobjam ~— MamlHHa  Ba
TEIEKOMMYHHKALM BOCHTANADHHMHI PMBOXM OwiaH GOFNMK. ABBal Xucobant
MamiMHalap ~ acoCHMAa KypWIraH  TeJieMOUam  CHCTeManapH  SpAaTAIIH.
MannymoTnapuu ysaTum BocuTacH cudaThma Masxyn TenegoH TapMOKIapHAaH
dolinanamwym. MakIyMOTNapHM  TeNeMILIAm  CHCTEMAIAPHHMHI  aCOCHI
3NeMEeHTIIapU-MOfieMap, aGOHEHT HyHKINapy Ba KOMMYTALMsUIOBYM KypHiIManap
/M. MaBilyMOT/IapHK TeJeHIILTAII CHCTEMANapH (akaT aHasor CHrHa/UTap GrUraH HIl
Kypap o5pd. MamIyMOT/IapHM TeJICMIUIAl CHCTEMANApMHHHI  KAMTH/INIH-
Te3KOPJMTHHMHT KAaTTa 3MaciMrH. 11laXcuii KOMIIbIOTepNapHHHI MHaio OYmmaumm

Owian 3aMOHaBHIi KOMIBIOTED TAPMOKTAPH APATHIIH.

2. KoMmsroTep TapMoKkjiapuaH GoianaHumIHAHT af3a/UTHIIIapH.

—pecypciapHuHr 6YMHUINH. PecypcnapHEHr GYNMHMIIA yJiapAaH TeKaMIX
-Golinananmura umkon Gepamu. Macanah, ynaaran 6apqa.1§ypmmanapﬂﬂ (nasepma
NpHHTEpnap Ba X.) 6upramikga 60MKapHIIra AMKOH SpaTaiu;

—~MabyMOT/IapHHHT OYIHMHAIKM. MabIyMOTIADHHHT GYJMHHINH TAIIKA
(nepedepus) umum skoiIapn TOMOHHIAH MaBIyMOTIap GasacumaH (oHNATAHAIIHH
TabMMHNaAl K, ) )

— AaCTypHii BOCHTANAPHHUHT GYymHMmY. J{acTypHii BOCHTAIApHHHT 6YHHHIIA
MapKallamTHpwirad, aBBal YpHATWIraH JAacTypuif BOCHTaIapaH OGHprammkia
doitnanasmmra mmxon Gepamy;
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—Tpoueccop pecypcnapHHHHr O6ynuHumu. [Ipoueccop pecypciapHHHHT
bymmmmuna xpcobnant KyBBaTHIAH TAPMOK TAPKMGHAArH GOMIKA CHCTEMATADHHAT
MaBJIyMOTNIapHH MIUlamja ¢poiinasaHunuiapura MIMKOH SpaTa;

—KymwmK Qokipananyean pexuMm. Kymuwmk dolinanaHyean pexum
A€TaH/a aBBaJl YPHATWIraH, MapKanamTHPWIraH TaTOMKHi JacTyp BOCHTAJIapHIaH
KYTMHTAKHMHT GHp BaKTa doinanaHum MyMKHHIHTH TYIIYHIAM.

3. KommsioTep TapMoK/Iapy Ky#iunars anoMatiapu 6¥#iaa TypKyMiaHanm:

= Xyoyouii anomam 6yiiuva LAN, WAN Ba MAN TapMoknap dapknanamy.

LAN-(Local Area Network)-nokan TapMOK OHp Hewa (10 kM raua)
Y3YHIHKAArd panMycAa TYIUIaHraH. TakauM KWIYBYH XU3MaTNapMHUHT XHIMa-
Xwumrd 6wnaH axpanu6 Typamu Ba 6y Xu3MmaTnap onataa, on-line pexumuna
amanra omupuinagy. FOxopu cudatiM anoka JIHHHsAIapuaa dolinananut Kypunagu.
Jloxan Tapmox 6epx Tapmok 6ynu6, yHnaH dakar derapamaHraH JoMpanaru
doiinananysunnap QoiinanaHumm MyMKHH.

WAN-(Wide Area Network)-rmo6an TapMok-103n1a6 Ba MHHIVIAG KWIOMETP
Macoana Tapkairad KOMIbIOTEpfiapHM Gupnaurrmpami. Kymmua maexyn, xyna
XaM cudarau OyiMaraH anoka JMHHANAPH MUUTATHIamy. Te3KOpJMId JoKa
TapMOKJIapra KaparaHpma nactpok. ['yo6an TapMok 04MK TapMok 6¥nu6, ynapnan
HXTHEPUIT oiinanaHyBuu ¢oliganaHummy MyMKHH.

MAN-(Megapolic Area Network)-noxan Ba rnoban TapMoKiIap ypracHua
OPAIMK XOJIaTHM sraulaligy (maxap TapMok). Cudamiv anoka JMHHAIapura Ba
6aB3u/a IOKOPH TE3KOPJIHKKA 3ra.

Bab3u agabuémiapaa “kopropariB. TapMOK” nbopacu vmuariiand. By ubopa
OPKTH TypJIM TEXHHK, JacTypuii Ba MHpOpMalMOH NMpHHUMILIApAa KypwiraH Gup
HeYa TapMOKJIapHUHT OMpJIaniviy TyITy HHIaaH.

—ysamuwiHunz mesnuzu Gyiiuda: Te3nurd mact (10 M6ur/c raga), yprava (100

M6wuT/c raga) Ba rokopH (100 M6uT/c nan xokopH) TapMokap (apKnaHaiu.

—ysamuw Myxumu xunu 6yiiuya: cuMIM (Koakcuan kaGen, 6ypama xydTimk,

ONTUK ToNa) Ba CHUMCH3 (axGOpoTHM panmMokaHan oOpKanM HHQpakuswI

JMana3oH/a y3aTHII) TapMoKiap dbapkiaHany.
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4. KyT COHIM KOMIBIOTEpapHH TapMOKKa OHpiAmITHpHIIA TalaHTHRA
MyaMMOJIapHH Xal OSTHIIra TYFPH Kejiand. bupaHuA uaBbatna Q3K
6GoFnaHHIUIapHH TaIIKWI 3THUIN YCYJIMHY, SHHA TONOJIOTHACHHM TaHIa0 oI 3apyp.
Xucobnai TApMOFHHUHT TOTOJIOTMACH JEraHa yUIapH TapMOK KOMIEIOTEpJIapHTa
(Gab3upma 6omka ycKyHara, macanaH, KOHIEHTparopra), &iIapH ynap opacHOarH
busnx  Gornmawwmunapra Moc KeiyBur rpad KOHOHTYpAUMACH TyIIyHHNaIH.
TapMokka ynaHraH KOMIBIOTEp/ap KYIHHYa CTaHIMsiap €A yseuap neb
oputunagn. Ky#unaa 3ur xyn ydpaiimurad Tononorusanap (14.1-pacM) xycycuna cy3
IOPHTHIIAOH.

Tyna 6osnanzan mononozusda (14.1-pacM “a”) Xap GMp KOMIBIOTEP KOJITaH
GapgacH Gwnan GornaHras. MaHTAKMI CONANMrMra Kapamaciad Gy Tomosoras
KYTIon Ba camapacu3. XaKMKAaTaH, TapMOKHArH Xap OHP KOMIBIOTEp KoJraH
KOMITBIOTEPJIAPHUHT Xap 6HupH 6Wiad 60FIaHAIH YIYH Kyl COHIA KOMMYHHKALMOH
nopmiapra sra 6¥mumu maprt. Xap 6up XXKy(T KOMIBIOTEp YIYH aloXuAaa JIEKTp
aJI0Ka JIMHUACH 2KPAaTWIMIIH kepak. Tyna GofaHrad TOMONOTHA KEHI TapKanMaral
Ba 6ynpait TONONOTHS KT MAIIMHAIH KOMIUIEKCIIap/a EKH KOMIBIOTEPIapHHET COHM
KaM 6¥nraH rno6an TapMoKiiapia MIUTaTHIaIH.

Vanu mononozus (14.1-pacM “b”) T¥na GoranranaaH 6assu 6GOFIaHHIUIAPHA
yuKapu6 Tauulam HynM 6wnaH oNMHAmW. YU TONONOTHAIM TapMOKIA (axar
Opajapuna ManIyMOTIap JKANAUMK OWiaH aIMallAHAJUraH KOMIBIOTEpIIap
Gesocura GornaHamuiap. BeBocHTa GoraEMarad KOMIEIOTEpNap —Ypracuia
MaBiyMOT/Iap AIMANIHHYBHAA OPATHK Yy3elUlap OpKaiM TPAHSHT Y3aTHIUIApAaH
donananunany. Vs TONONOrHS Kyl COHIA KOMIBIOTEPIapHIHT GHp-6upy Gran
6ornaHumumra MMKoH Gepamu Ba ofaTAa raoban TapMOKIapAa HIUTATHIAMM.

Vmymuii wuna(14.1-pacM “c”) JOKaI TAPMOKIAP YIYH SHI KN TapKairad
TOMOMNOrHA Xucobnananu. ByHna koMmeioTepiap GHTTa KoaKcuan Kabenra ynanamy
Ba ax60pOT Mkkana Tapadra TAPKAIMIIA MyMKHH. YMyMEH IIHHAHUHT HILIATHHIIA
TYPJIM  MOJYNNApHHHT Y/JAHMIIMHE YHHQUMKAUHATaiIy, TapMOKHHHT 6apaa
CTaHUMAIapHra fAespiad OHMM  MYpoXaar KWIHII HMKOHMRH Oepama. By
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TOMONOrHAHMET  aCOCHI ap3aUMIH YHUHr ap30HIMrM Ba OMHONapra KkaGesHy
TaKCHMJIall COANIMIHAHD. YMyMHI DIMHARMHT OSHr JKUOOWHE KAMYWIHITH-
HMIDOHWIWIHMIHHAHT nacmrd. Kabenmarum &k kym comid pasbemiiapiard Xap
KaHpalf HyKCOH TapMOK (DaOJMATHHHHI TYXTATWIMIIHra om0 kenamu. YMyMHH
MMHAHHHT fHa 6Mp KAMYWINIH-YHYMIOPJIMTHHUHET MACTIMTH, YyHKH YJIaHMIIHUHT
6y ycynuna xap 6up Bakr OHMAa ¢akar OMTTa KOMITBIOTED MaBJIYMOTJIapHH
TapMOKKa y3arumiud MyMmkuH. Illy ca6abnmn, 6yHpa anoka JHHHACHHMHT YTKa3vm
MMKOHHMATH JOUMO TapMOKHHUHT 6apua y3e.rmap;i Ypracupa 6ymHany.

FOnoys mononozusacuda (14.1-pacm “d”) xap 6up KOMIOBIOTEp aoxuna Kabes
€pramuia TapMOK MapKasHa >KOHJIalraH “koHUEHTparop” Aed aTtamyBad yMyMHid
KypwimMara ymnaHagy. KOHLEHTpaTop KOMIbIOTEpHaH Y3aTHIaETraH axGopoTHH
TapMOKHMHI' OuTTa €kH 6apua KOJraH KOMMBIOTEpJIapHTa >KYHaTHI BasudacHHH
6akapamy. By TONOJOTHAHHMHIN YMyMMii HIMHAZaH a(3a/UTMIH-HIIOHWIHIUTUHHHL
foxopwmrn. Kabenmarn HykcoH daxar ymby kaben ynaHraH KOMIbIOTepra
TAaAUTYyKIH 6YiH0, KOHLEHTPAaTOPHHHr Oy3wnviuuMruHa OYTYH TapMOKHHM HIIJaH
9UKapUmM MyMKHMH. VYHIaH TAalKapH, xox-mem-pa'rbp y3e/tapAaH TapMOKKa
KenaguraH axOGopoTHH MHTeJUIeKTyan ¢uibsTpiam Ba3supacHHH YTamy Ba 3apypuar
TYFWITaHJa MabMyp TOMOHHIAH MaH 3TWITaH y3aTHOUIApHH TaKMKJIAMKA MyMKHH.
I0nay3 Xwmmpar# TOHOJIOTHANADHHHI KaMYWIMIH cudaTHiaa TapMOK YCKYHacu
HADXMHUHT IOKOPWIMIMHM KYpcaTHll MyMKMH. VYHIaH TallKapH, TapMOKIaru
y3eJ/Ulap COHMHMHI OPTTHPWIMII MMKOHHATH KOHLEHTparop NMOpTiapy COHH OuiaH
gerapananraH. bas3upa, onay3 xwimaard Oormanumuiap OwiaH ¥3apo HepapXuk
(waxapa) ycynna OupnamTpwirad Oup Heya KOHUEHTpaTopiaH (oiinanaHu6
TapMOK KypHm MabHora 3ra (14.1-pacM “e”). Xo3upaa nepapxuk I0JIAy3 TOMOJIOrus
JIOKaJT Ba II106aJ1 TapMOKJIapZia 3HT Ky TapKa/IraH TOMOJIOrus XucobiaHamy.

Xanxa mononozusnu (14.1-pacM “f’) TapmoK/Iapiia MabIyMoTIap Xainka Gyiinya Gup
KOMIIbIOTepiaH HKKHHYHCHIa, OflaTAa Oup HyHamMmaa y3aTHiIaIy. Arap KOMIIBIOTED
MaBIyMOTIIapHH “Y3unmMkM” cHpaTHOa aHMKIaca, ynapHM H4Ykd Oydepuma
HycCXaNnaiin. xajlka TOIOJIOTHAIM TapMOKAa OHpOp CTaHLpi WUIUJAH 4MKca EKHM

y3wmb Konca, GOmMKa CTaHIMANAD OpacHIard JIMHMA Y3WIHO KOJMAC/MIH Y4yH
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Maxcyc dqopajap KYpHIHIIH JIO3MM. Xanka Tononorns TapMOKZa MaBJIyMOT/Iap
TYMHK alinaHu6 ysen-maunGara KalTu6 kemamu. Iy ca6a6bmu, 6y ysen ampecatra
MaWIyMOT/IADHM €TKAa3HMIDHH Ha30par KWIHHIH MyMKUH. XalkaeuHr Oy
XYCYCHATHAAH KYNHHY2 TApMOKHHHI HOTYFPH HIUIAEIraH y3e/IHHH KHOHpHINAA
dolinanannam. ByHUHr Y9yH TapMOKKa MaxCyC TECTJIOBYH M&BITYMOT I060pHIamy.
Karra 6§1maran TapMOKIap, OaT/a, THIMK ToNoJIorHsapra sra 6yiica,
HAMpHK TapMOKJiap Y4YyH KOMILIOTEpJiap OpacHia HXTHEpHMH GOFIaHHILIapHHUHT
MaBXyJUIMCH XapakTepauaup. ByHpal TapMoxiapia THIHMK TONOJIOrHaapra sra
6ynran uxTHEpui OofFnaHraH ¢parmeHTIapHH (KMCM TapMOKJIApHHM) QXPaTHII
MyMKuH. [lly caGa6my, ynapHu “apanam TONOJOTHAIH TapMOKiIap” fie6 IopHTAIAH.
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14.1-pacm. TapMOKIapHHHT THITHK TONOJIOTHSIAPH

5. KoMnbloTepnapHMHr ¥3apo aJlOKaCMHH TAlIKWI 3THIU HYKTau HasapHaan
6up pyrOand (ONHOPAHTOBHIE) Ba HMEPapXHK (éepBepH aNoXuaa aKPaTHiira)
TapMOKIap (aknaHamy.

Bup pymbanu mapmoxnapda Gapua KOMIBIOTEpPNIAp TEHT XyKyKiH. TapMoknan
dolimananysunnap UXTHEPHH KOMMBIOTEpAA CaklaHaéTrad MabIyMOTJIapaaH
Qoﬁnanaumnnapu MyMKHH.

Adzanumnuiapu:

—YpHATHII Ba HIIUTATHIN XKyAa KyJait;
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—DOS Ba Windows onepanuon cucremanap 6Hp pyrbéam mphomapma KypHI
Y4yH 3apypuii QyHKumsnapra ra; '
KamMDwiHra-uHOpMalMs XMMOSCH MACANaCHHMHI eWMIHINM KuiuH. Iy
cababyim GyHnali TapMoKiap KOMIBIOTEpAp COHM KaTTa OyiMarasma Xamaa
MabJIyMOTJIapHH XHMOSUIAIll MacanacH KAIMi Ky iMaraniaa KypHiaJq.
Hepapxux mapmoxda TapMoOK YpHaTwiraHia ONIMHAaH GHTTa &M Oup Heda
KOMITHIOTED @KpaTWiamy. By kommeloTepnap TapMoK OyHHYa MakTyMOTJIapHH
aTMalUMIIHH Ba PpECYpPCNapHM TaKCHMIamHM GomkapamH. Bynzaii KOMIBIOTED
“cepBep” ne6 arananu. Ceppep Xu3MaTHIaH (oHAANAHYBIH Xap KaB/iai KOMIBIOTEP
“TapMOK MIDKO3W” &kd “Wmum craHupscy” nAe6 topATwiamu. Hepapxuk
TapM:)Knapnam cepBep. - OY/MHYBUM pecypClapHHHI JOMMHUI CaKIOBIHCHIUP.
CepBepHMHr ¥3M MepapXHSHMHT IOKODHPOK CaTXHJard CEpBep YUyH MIDKO3
BasubacuHu Yramm Mymxun. Illy ca6abmm MepapXMK TapMOK 6absuja cepeepH
AIOXHJIa AKPATUITAH TApMOK/Iap Aeb aranamy. CepBep OAATAd, YHYMAOPJHMIH IOKOPH
KOMNIBIOTEp 6Y1M6, napasnen MIUIoBH GHp Heua MPOLECCOPIApra XauM ra 6y i
MYMKMH.
Adzannuknapu:
—TapMOKHHMHI IOKOPH 6apKapop/MK CTPYKTypacHHH  sparHmra Ba
PECYPCIIapHUHT OKIIOHA TAKCHMJIAHHIIMTa UMKOH Gepamy;
—MAabITyMOTJIAPHH XHMOSUIAI JapakacH IOKOPH.
Kamummaknapu:
—CEepBep YUyH KyIIHMYa ONepalMOoH CHCTEMaHHHT' 3apypJIHTH;
—TapMOKHH YPHATHII Ba MOJepHH3AIMIAITHUHT MYPaKKaG/IHTH;

—aJoXuaa KOMITBIOTEPHHHT cepBep CH}ATHIa AXPATHIN 3apyPHATH.

Hasoepar capoanapn:
1. KoMnbioTep TapMOK/IapHHMHI Xy Iy H# anoMaTH Gyiuda TypKyMIaHAIIH.
2. Jlokan KOMIIBIOTEP TAPMOFHHMHT XyCyCHATIIApH.
3. Tyna GornaHraH ysid, yMyMuil IOMHA, HOUIAY3, XaIKa TOMOJIOrHAIapHHUHT
acocHii KaMYMWIMKIapUHU CaHal YTuHT.
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4. Bup pyrbamu Ba nepaﬁxmc TapMOKJIapHHHT OHp-6HMpuIaH dapku.

AnabGuér:
1. Bapanorckas T.I1. u ap. ApXHTeKTypa KOMIIBIOTEPHBIX CHCTEM H CETel,
VygebHoe nocobue, M. dUHAHCH M CTaTHCTHKA, 2003.
2. Huwmxep B.51., Opnos C.A. Opramusaums OBM u cucrem. Yae6bHuK Wit
cryaerroB, CI16: ITarep, 2004. °
3. Bpoiino B.X., Wmpuna O.Il. BBMHCIHTENBHBIE CHCTEMEL, CETH H

TesiekoMMyHuKalwmy 3u3n. — CIT6: ITurep 2008.

15-Manpy3a

KOMIIb!OTep TAPMOKJIApDHHH TAIIKHAJ 3THII

Pexa:
1. TapMokka Ky#wianuraH Tajabnap. .
2. Ounk cucTeManapHHHT y3apo amoxa moaend (OSI moaenw).

3. OSI Mope/MHUHT caTXJIapH.

Taany ubopanap: OYHKIMK, MOCHaHYBYaHIIUK, camMapafOpiHK, CTaHAAapTiap,
HIUIAI CaTXJIApH.

1. Tapmokka KyiinnanuraH Tanabnap:

—OYMKNMK - TapMOKHHMHI' MaBXKyJ] KOMIOHEHTJIApUHUHT TeXHHK Ba JaCTypil
BOCHTAIAPMHH ¥3rapTHpMall KyIIMM4a aGOHEHT KOMIBIOTEDJIAPHH, XaMla ajloKa
JIMHHANIAPHHA (KaHA/UIApUHU) KUPUTHIN MMKOHUSATH;

—MOCJIaHYBYAHJTHK - KOMIBIOTEPHH EKH alOKa JIMHHAIAPMHH HIIJAH YHKUIIH
HaTIDKACHAIA CTPYKTYpPa Y3rapUNIMHUHT UIITA JASKATIIMKKA TABCHD STMACIIHIH;

—caMapanopiiMK - kaMm cap(-xapakar 3Basura ¢oiimasaHyBumwiapra xuzMmar

KWIMIIHHUHT Tanal 3THwiagurad cmba'rmm TAbMHUHJTAII;
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TapMOK TypiM YCKYHaIapHHHT GHpNamMach, I€MaK, Y/apHH 6xpmma
HIUIATHIN ~ MyaMMOCH O KMIIOMM  MyamMmonapiaH  xucobnamamy.  Mmurab
9MKapYBUHJIGDHMHT  YCKyHa  KYPHIMIDHZArH yMyMmuidl  Kouzanapra pHOS
KHJIMacJIapuaH TYPHO, TapMOKIADHH KypHINAa TApaKKHETTa 3PHIIHLI MyMKHH 3Mac.
Illy caGabmy, KOMMBIOTEp COXaCHAArH MOKCAIMILIAD CTAHJAPTIIApHA AKCIAHATH.
Bomkaya aifTraHna Xap KaHmaii TeXHONOrHA YHMHT Ma3MYHH MOC CTaHAapTiapAaa 33
aKCHHH TONraHaardHa “KoHyHmi” MakoMra 3ra 6¥nagu.

2. 80-fiwnnapuuHr Gomutapuna crampapriaam  OyiHua kartop Xaikapo
TAKWIOTJIap TOMOHHOAH ApPaTWIraH MOIEN TapMOKIap PHBOXKHAA MYXHM pOJ
yinanu. By MOZeN o4MK cHcCTeManapHMHT ¥3apo aioka Moxeiu (Open Systems
Interconnection) &u OSI momemu ne6 ropurunamy. OSI Monemm cHcTeMaap ¥3apo
QIOKACHHHMHI TYPJIM CaTXWHHM aHMKNaiiay, ynapra cTaHAapT HOMJIap Gepamy Ba Xap
6up caTxHUHr KaHaal Basudanapuu GaxapumvHM Ky¥pcaTamy. Ym6y MOZEITHEHC
Tanabnapara MyBOQHK TapMOKHMHr Xap OHp CHCTEMacH MabIyMOTIAp KaIpHHH
y3aruil OPKATH ¥3apo anokama 6ymumurap jnosuM. OSI Mopemmura OHHOaH
KaapJjiapHd XOCWI KWIHII Ba Yy3aTHLI CTTHTa KeTMa-KeT Xapakamiap &paammpa
amastra ouwmpunami(15.1-pacm). By xapakaTiiap “Mmam carxjjaps” HOMHHM OJIraH.

By MonenHMHr acocui roscura MyBoQMK Xap 6Mp carxra aHMK Basu(a
loknanaiu. HamkaZa MablyMOTISPHM Y3aTHII Macalac OCOHTHHA Ky3ra
TalUIaHAJMTaH aloOXMja Macananapra akpariiagu. Ymby Moaenja ¥3apo aroka
BOCHTaJlapH €TTHTa caTxra OYnmuamm: TarOukuii, TakmuMuii, CEaHC, TPaHCIOPT,
TapMOK, kaHan Ba ¢usuk. Xap Gup caTx TapMOK KypHIMalaps YpTacHpara
ANOKAHWHI MaBITyM XXHXaTH OWiaH I Kypapy.

®apa3 kwialinmuk, WwioBa cy¥poB GmnaH TaTOMKuii carxra, Macanad, (afin
XM3MaTHra Mypoxkaar 3TcuH. By cypoBra 6uHOaH TaTOMKHil CATXHHET RacTypuid
TABMHHOTH ax60pOTHMHT CTAaHEApT (OpMaTHHM MaKUaBTHpamd. AxGopor
IDAKIUIAHTaHKIaH cVHr TaTOMKMI caTx yHM macTra-TaKIHMHH caTxra y3aTamd.
TakmMMBii CaTXHHHT NPOTOKONM TATOMKMA CATXHMHT CapiaBXacHIAaH OJIHHTaH

ax6opotra acocaH Tana6 KWIMHTaH XapaKaIapHH Oaxapaid Ba MakIyMOTTa
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Y3HHMHT kycycm‘i XH3MaT ax60pOTHHH~TAKIAMHIA CATXHMHT capnésxacmm KY1mamu.
By capnaBxana MalOHHa-afjpeCaTHHMHI TaKAUMHI carXx¥ TPOTOKOJM Y9YH
Kypcarmanap Oymamu. Harwkaga oymHran ax6GopoT ©acira ceaHc carxura
y3atwiagy. CeaHc caTx ¥3 HaB6aTuIa Y3UHMHT capiiaBXaCHHH KyluangH Ba X. HuxoAT,
ax6opot mactrH ¢H3HK caTxura erH6 6opamu. OU3HK caTX, Y3HHHHT cap/iaBXaCHHH
Kymu6, ax6opoTHH MallHHA-aqpecarTTa ajloKa JIMHUAIAPH OPKAIM y3aTaay.

By maifrra kenmu6 axGopomnap Gapud caTxyiap capiaBxXanapura “ycamd’.
Ax6opor MmamHHa-axpecatra eTHO KeJmaHHAAH CYHI, IOKOpHra Kapab carxijap
6y#iuua xyaupwiagn. Xap 6up carx ymOy caTxra Moc BasuayiapHM OackapraH xoJiaa
¥3 carxu capnaBXaCHHH TaxXJIWI 3TagM Ba HUUIaTagu, cyHrpa Oy capraBxanapHH
9uKxapu6 Tauuiab, ax60pOTHH IOKOPH CaTXra y3aTaiH.

3. OSI MopemMHHHT caTXJIapH.

1. @usux camx (Physicul layer). dn3uk carxpa cucteMana ¢usuk 6ormaHHIm
YIYH 3JIEKTP, MeXaHHK, (PyHKIMOHAI XaMIa MyoJlaxxaBHii TapaMeTpiIap aHHK/IaHaIH.
MapryMOT/IapHH y3aTHII MYXHTH cHpaTHoa skpaHmaHrad Oypama xKypmiHk
(3KpaHMpOBaHHas1 BHTad Napa), koakcHall kabeib, ONTHK Tojia (OHTOBOJIOKHO) Ba
panMo-pesied IMHHACH HIUIaTHIAoH.

2. Kanan camxu (data-link layer). By carx OHpuHYM caTX TOMOHMAAH
y3aTWiaAMraH MabJiyMOTJapiaH  “kadpiapHM”, KaIgpjap  KeTMa-KeTJIMTHHH
mananTHpagy. TapMOK caTxH OOBEKTNIapH opacuia MabIyMOTJIApHH Y3aTHIIHH
6OImKapHmi, CHHXpPOWIAWl, XaTOJMKIAPHH aHMKIAIl Ba Ty3aTHIO ymGy CATXHHHI
BasudacH XucobiaHamu. '

3. Tapmox, camxu (network layer). By caTX TapMOKNard HKKUTa abOHEHT
opacuaard GoraHMIIHM amMayra ommpamd. Bormanum Mapmpymiam ¢yHKUMsIIapH
€pnaMuia amanra OIMpWIamH (mmakeraa TapMoOX anpecH OYmumu maprt). TapMok
CaTXHMa XaTOJHKIAp MIUIaHaIH, MYJIGTHIUIEKCHPJIAIN Ba MaBJIyMOT/Iap OKUMHHH

6omxkapunr TabMHHIaHAH.
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4. Tpancnopm camxu(Transport- layer). YmGy carx wkkura Oup-Gupuaan
¢dolinananysun xapaéwiap Ypracnaa MabIyMOTJIApHMHT Y3IUTYKCH3 Y3aTHIHIIMHA
Mafaanau.

5.Ceanc camxu (Session layer). Ymiby carx GOrJaHMIGHHMHT OMTTa CeaHCHHH
Kalyn Kunuiu, y3aTHIl Ba yNAaIHA MYBOGHKIAITHpaNM. YHAAH TAMIKApH CeaHc
caTxXd napos/ulapHH OOIIKapulli, TAPMOX pecypciiapunaH ¢QoHaanaHrawnvuk y49yH
TYJOBNApHH Xucobnail, MynokaTiapHy (auanornapHu) GOKAPHIN, CHHXPOHJIAII Ba
XaTONUKNap coauMp OYmranmupna GornaHuinHH Oekop KWIHII Kabu  Kyuuumuya
Basudanapuu xam Gaxapanu.

6. Taxoumuii camx (presentation layer). Yufy caTx MakTyMOTIapHM Kamnaif
TaKOHM STHILI CaTXH XHcoONaHaau Ba MahJyMOTJAapHH M30XJall (MabilyMoOTIapra
MabHO Gepuiu) yuyH Mysokannadran. By carxaa MabJIyMOT/Iap Kaap MIakjiHAaH 3KpaH
dopmatura &ku Hon ITyBuM KypriManap y4yH popMarra y3rapTHpHIagy.

7.Tambuxuii camx (application layer). Ymby carxpa ¢olpanaHyBuHIapra
MULTAHraH aXGopoT TaKmMM STWianu. ByHMHr ydqyH cucTeMand (TH3MMWmM) Ba

dolinananyBUMHUHT TaTGHKHiL JacTypuit TabMHHOTHAAH doiinanaHwiany.
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OS! Mone/m caTxiapuHMHr Gapua BasuQanapHHH MKKM TypyXra @XpaTHIN
MYMKMH: TADMOKHM MyalifH TEXHMK amaira OMHMPWIMIEIa GOFIHK 6¥nran
dynkumanap Ba wioBanap GuwnaH MuLIauTa MyDKAUIAHraH QYHKUMAIAP. Yura
OacTKH carxX-QHM3MK, KaHal Ba TapMOK CaTXJapd TapMOKKa GOFNMK caTxyiap
Xucobnanany. STbHM 6y CATXJIaDHHHT IPOTOKOJUIADH TAPMOKHHHI TEXHMK aMaira
OMMPWIMLIM Ba MWUUIATWIAAMTAH KOMMYHHKalMA YCKYHalIapH 6unad y3BHH
GofmanraH. YuTa IOKODM CaTXIap-TATOMKMH, TAKIMMMH Ba CEaHC CarTxiaph
WIOBANApra My DKA/UTAHTaH 6Y/H6, TApMOK KYPUHHLINHHAT TEXHHK XyCYCHAT/IApHATA
GormuK 3Mac. TpaHCNOpT carX OpamMK carTx XucoGiaHub, NacTkW CaTxiap
HLINAMKHKHT Gapya Tad)CHIOTIAPHHY J0KOpH caTxiaH Gepkuramy. By ¥3 nasbatia
ax60poTnapHH GeBOCHTA TAlyBYM TEXHHMK BocHTanapra GORmMK Gymvaran Xoija

WIOBAJIaPHH HIIUTAIOTa HMKOH Gepa.lm.

Hasopar caBonnapu:
1. TapMmoxka Kyiinwranuran acocuii TanabiapHu caHab yTHHT.
2. OSI MOpeNHHHUHT CaTXJIapUra H30X GEpHHT.
3. OSI Monmenu caTxiapuHuHr BasudanapuH¥ HedTa FypyXra aKpardim
MYMKHH.

Anabuér:
1. Bapanosckas T.TL. n p. APXHTEKTYpa KOMITHIOTEPHBIX CHCTEM H ceTel,
Y4ebnoe nocobue, M. duUHAHCH H CTaTHUCTHKa, 2003.

2. Uunekep B.41., Opnos C.A. Opranmsauus 9BM u cucreM. Yaebruk i
crynenros, CI16: ITurep, 2004.

3. Bpoiiao B.X., Wmeuna OJI. BpMMHCIMTENBHBIE CHCTEMEI, CeTH H
TeNeKoMMmy Hidkauuu 3u3g. — CI16: [urep 2008.
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16-manpy3a

KOMllblOTep TApMOKJIADHHHHI' KOMIIOHEHTJIAPH BA apXHTEKTypacH

Pexa:

1. Komnsiorep TapMOK/IapHHUHT KOMIIOHEHT/IApH.

2. TapMOK apXUTeKTypacH.

Taany ubopanap: Gusux MyXMT, CepBEp, MHXK03, KOHLIEHTPATOD, TaKpopJiariy,
KYTIpHK, MapImpyTiarid, IUTo3.

1. KoMmeioTep TapMOKTapyHM TAWIKWI 3THI Y9yH KyHHIarmjiapHUHT
MaBXXy[JIHTH 3apyp:

—TapMOK JacTypHii TAbMHHOTH;
—MabJIyMOT/IapHM Y3aTyBuYd (PHU3UK MYXHT;
—KOMMYTaUHAJIOBIH KypWiManap.

Tapmox, 0oacmypuii mavmunomu MKKATa MyXHMM KHCMZaH M60par:
—KOMITLIOTEp-MIDKO3/Iapa YpHATHIraH TapMOK JacTypHii TAbMHHOTH;
—KOMIBIOTEp-CepBepapaa YpHaTWIrad TapMOK JacTypHit TAbMHHOTH.

TapMOX pmacTypuit TaBpMMHOTH TapMOKHArM 0apua KOMIIBIOTEpNap Ba
nepedepHs  KypwiManapuuu Gup-Gupura ynaiiiM, Xamua, yjiap  HUIMHH
MYBOGHKIAWITHPaIH, yNapaaH “XuMOsIaHraH (oHIaNaHUIHK" TANIKKT JTaIH.

Mavrymomnapuu ysamyeuu gusur syxum Kyvinnarsmapun Genrunadiim:
—TapMOKMATH MAbJIyMOTJIADHHUHT y3aTHIMII TE3TUIHHH;

—TapMOK ¥ TdaMUHH;
—Tanab 3THITYBYH XU3MaTiIap HaGopuHH;
~IIOBKHHJIAp CaTXHl'a Ba XANAKHTIAPAaH XUMOUTAHMIIra TanabaapHu;

—JIOHHMXaHHHT YMYMHIH HapXuHH.



Kommymayuanosyu lgrpuwuanab TapMOK CETMEHTIapHEM Gormam yuyw
MYJDKa/UTaHran 635116, ylapra KOHIEHTPATop, Takpop/ard, KYTIPHK, IUTIO3 KHpaH.

—KOHUEHTpaTOp (TYTUTarkd, XaG) - TApMOKHHHT GUP HEYa CErMEHTIIAPHHMHT EKu
Y3QUIAPMHMHT GU3HK GOFNAHMINMHM TabMHHIAHIH. YHjaH TamKapH Kymmua
AMKOHMATNApra, MacajiaH, ATOKAHHAT Y3HJIMIIHHH 8BTOMATHK Tap3la Ky3aTHix
HMKOHMSTHIA 3ra;

—TaKpopnarud (NOBTOpHTENB) - CHIHaUIApHHE opanHKaa KyJaATHpuMIn Ba
MaK/UIaHTHPHINHY TABMHHJIOBYH, GUTTA TAPMOK CErMEHTHHH YJIalira MyJDkaJuTaHrad
Kypwima;

—kympux (mocr, bridge) - Jokan TapMOKIap opacnia NaKCUIapHH Y3aTyB4H
Bocura. [lakemnapem QuusTpammy, Kaiita apeciamiHy, SBHH MapImpyT/iant
*kamBanvra 6uHoan 60mKa TapMOKIapra y3aTHIHH amasra OlIHpanH;

—MapuIpyTiarHy (MapiIypHTH3aTop, router) Typ/H TapMOK y3ciUIapy opacuaa
GOFaHHIIHN TABMHIUTAHIHN;

~mmo3 (Gateway) - Xap XiI TapMOK/Iap Opacuiia GOFNaHHIIHA TaLMHHIAH/.
Ilmo3 omatma mnaker ¢opMamiapyHH Ba YIMAaMIapHEH, [POTOKO/UIApHH,
MabIyMOT/IapHH Y3rapTHpam¥ Ba MyJTHIUIEKCHpJAmHH amanra ommpamd. llbmnos
OfIaTha XOTHDAacH KaTTa GY/IraH KOMIEIOTEp aCOCHAA AMAira ONTHPHIAI. Jlokan
TapMOK/Iap opacHfia nodra anokacuuu (E-mail) xamaa Internet gan ¢oimanaHuImTHK

TabMUHNAN I,

2. TapMOK  apXWTeKTypack TApMOKAA ~ MAaBIyMOTIapHH  y3aTuil
TEXHONOTHACHHH Oenrunafoy. Kylingaru apxuTeKTypatap KCHr TapKaIras:
—~Ethernet;
—Token Ring;
~AzCNET;
—-FDDI.
Ethernet TexHONOrHACH aBBarM acp 70-HHITADHHART MKKHMMH SPMHNA
Naiio 6¥nran Ba X03pAa OMMaBHH TYC OJITaH.

—TOMOJIOTHACH-YMYMHIH IMHHA, FOJLTYy3CHMOH;
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—MabJIyMOTJIapHH  y3aTHil Myxmu-xoaxcﬁan xaben, 6ypama >XyhTIHK
(BuTas napa);

—MaBJlyMOT/IapHH y3aTum Te3mury 100 M6ur/c raua;

—TapMOK KabeJl CErMEHTHHHHI Y3YHJIMIH “xa6” rasa 100 MerpraH
omMani .

Ethernet-TapMOFHHHHT WIUTAN [PHHLMIH Kyl‘»iunanfqa. Bupop 6up omam
xabap xyHaéTrannaa 6omkara xabap KyHaTumra pyxcat 6epuiMaiau(kyHaTHIIAAH
aBBaN 3mMMT). Arap MKKH Ba YHOAaH OPTHK >XCYHATYBYMNIAp TAXMHMHaH 6Mp BakTAa
xabap >xyHaTHHK Gomutacanap, ynapHuHr xabapnapu BakT yTub Gup-Ompu OnnaH
TykHamagy. YmOy jkapadH “komsua” ne6 aranamd. Kommsus HaTmbkacHzaa
XaJIaKUT CHFHaJUIap Maiino 6Ynamu. 1y ca6abim KO/MM3HAHN aHMKIAI KHITHH 3Mac.
Ethernet xanakuTnapHd aHMKIAIIH Ba XYHaTYBYMHHM Y3aTHIOHHM TYXTaTHINra Ba
6upop BakT YTHIIH 6HIaH XabapHu TaKpOpaH y3aTHIIra MaxOyp KWIHIIH MyMKHH.

Adzawmnutapu:

—ap30H;

—HIUIATHOIAATH KaTTa TaKpuba;

~SAHFWIMK KAPHTHIN JaBOM 3TMOKIa;

—TaHnam KYIaMHHHUHT KeHIJTUTH.
Kynryma sparysumnap Ethernetra acocnasran TapMOK KypMill anIiapaTypacHHH
TaBCHA 3Tafunap.

Ethernet HMHT KaMYWTHKNApH:

—xabapnapHHHI TYXHAIIMITH MYMKHHJIHATH;

‘TADMOKHUHI' OPTHKYA IOKIaHMIHMIAA MABIyMOT/IAaDHH Y3aTHIN TE3NMIMHH

onmuHAaH 66 6Ynmaiiny.

Token Ring Texuonoruscu IBM ¢upmacu Tomonuman Ethernet ra xaparanza
aHJa keduH spaTwirad. Texuonorus xankara Mysokaananrad 66, xanka 6yiinua
MapKep JIOHMO ailaHu6 Xapaxarna 6ynam. Mapkep-Maxcyc NakeT MabIyMOT/IapHH
y3aTHIIZa CHHXPOHIAI BasH(acHHM Yraiiau.

—TONOJIOTHACH-XAJTKACHMOH;
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—MabTyMOTNApHH Y3aTMIl MyXHTH-KOakcHan Kabe, Oypama xydramk
(suTas napa); '

—TapMOK Kabell CEerMEHTMHWHT Y3YH/IHIH “xa6” raua 185 mMerpuan
ommManu.

Token Ring TApMOFMHMHI MIWIAIl MPHHLMITH KyHHJArira - acoclanaiq.
Mapkepuu kyTHw, arap xabap ysarum 3apyp 6ysca, yHH Mapkep yrarranuna yura
ynaw. Mapker yTaéTranuaa yunan xabapuu omuiu Ba yAH KeliMHra XKyHaTHII.

Token Ring HuHT ad3aumknapH: .

—xa6apnapHu kaonatiy y3aTui;
—IOKOPH TE3KOPJIHK.

Token Ring HUHT KaMUHTHKIAPY:

—TapMoKaaH (oHNANaHMIAA HAPXH KMMMAT KypHIManap 3apyp;

~TapMOKHH SPaTHIIl TEXHONOTUACHHHWHT MypaxKaGIHrH;
=2

P4

Ta Kabenm 3apyp: GupM “xab”ra KOMIBIOTEpAaH KENyBHH, HKKHHIHCH
KOMOBIOTEpra “xab”maH KenyBuH;

—HapXWHHHI KUMMAaTJ)IHIH.

AzCNET mapmoau.

—TONONOTUACH-yMyMHii MHHA(koBKCHAN Kabes MIUTATAIFaHzR), KJTH3CAMOH
(6ypama xydTMK HULTATIITaHzE);

~MaBIyMOT/IAPHH Y3aTHIN MyXuTH-Koakcuan kaber, Gypama xyromk (Buras
napa);

— Mab/yMOTNAPHH y3aTii Texmary 10 M6ut/c rata;

—TapMOoK KaGeJl CerMEHTHHUHT y3yHmury “xa6” raua 185 merpaan oummaniw.
AZCNET HuHr adsammiapu:

—HapXH ap30H;
—HULIaTHIIAA COANa;
—MOCJIaHyBYaH.

AzCNET HHHr KaM4HIHKIapy:
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—TE3KOPJIMIrY NacT;
—MYJbTHMEnus LIAapOXUTHAA Ba BAKTHUHT pea pexxacuaa EMOH HuLIaliay;

— PHBOXUTAHHII HCTHXKGOMH K.

FDDI TapmorH. Y6y TeXHONOrHS ONIMHTH acpauHr 80 iumnapuna maimo
6ysran, omruk ToNara MyJpKkajUlaHraH Ba MapKepHH y3aTyBYH TapMOKHH
Manamnafing. kkura xanka maesyn 6¥:m6-6upununcnaa xabap coar ctpenkacH
6Y#nua y3atunca, HKKMHYNCHIA TECKAPHUCUra Y3aTHIamH.

—Tononorusicy - xankacumon;
~MabITyMOT/IapHH Y3aTHII Te3nuru-100 M6ut/c nan KOKOpH;
~TapMOK Kabel CerMeHTH y3yHnury “xa6”raua 200 kM 1aH ouIMaiu.
FDDI uunr ap3aumkapu:
—~MaBbIYMOT/Iap y3aTHIHLIY TEINTHFHHHUHT )Kyla IOKOPWIHTH; .
TXalka afnaHacu ysywiurd 200 kv rasa 6Ymmmwu Ba 1000 Taraua
KYPHJIManapHH ¥3 vuura oauiuu MYMKHUH.
FDDI Hunr xamumnura:

—~HapXHHHUHT IOKOPHJIMIH;

Hasopar caBoanapu:
1. Kommxrorep TapMOKIapHHH aCOCHii TAIKWN 3TYBUHJIAPHHH CaHab YTHHT.
2. KeHr Tapkanrax KOMITBIOTEp apXHTEKTypaIapHHH caHab YTHHT.
Anaduér:
1. Bapanosckas T.IT. u np. ApXHMTEKTYpa KOMMNBIOTEPHBIX CHUCTEM U CeTef,
Yue6Hoe nocobue, M. ®unance u CTaThCTHKa, 2003,
2. Humxep B.51., Opnos C.A. Opranmsauns DBM u cucreM. YueGHHK mia
cryaenTos, CI16: ITurep, 2004.
3. Bpoiino B.X., Hmeuna OJIL. BelUHC/IMTENBEHBIE CHCTEMBI, CETH H
TEJICKOMMYHHKALWH 3u3A. — CI16: Ilurep 2008,
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17-manpy3a
MabayMOTI2PHH y3aTHIT TAPMOKIAPH.

VTKa3am KoOUAHATH Ba FTKA3HII HOJ0CACH

Pewma: :
1. Kanamnap koMMyTaumacH. l
2. TlakeTnap KOMMYTAUMACH.
3. YTkasum koGHAMATH.

4. YTKa3ull NoJIOCacH.

. HIHATH,
Tasnu ubopaiap: Kavaniap, KOMMyTallWd, Takeriap, Yrkasuil ko6 ’
¥Tkasuw nosocac.

1. Mak/yMOT/IapHH y3aTHII TapMOKIApH KAZMMHJi Tapuxra ora. Ymby Tapux
1837 jwiman, Comiosn Mopse 3neKTpOMEXBHMK TeNerpaHH HMXTHPO KHiraH
naiitman  GownaHamy. AMMO, KOMNbIOTEp TapMOKjapura 6eBOCHTa AJIOKAHOp
MabTyMOT/IADHM Y3aTHII TApMOKNADH TADHXH OJVIMHIM acpHHHr 60 iwniapupat,
MaBIyMOTIApHUHI TeleoH TAPMOKIApH OpKAIH Yy3aTHIHIIAIAH GoumaHaJIH-‘
Tenerpad TapMOKTapH y JaBpha KawauiapHu KoMMymayusnauiny TapMOKIap SAau.
Kanannaphu koMmyTauvsnam yrasamupuur 6apya BakT moGaiiiura MabTyMOTIIapHH
Y3aTyBuUM aJOXWNA KaHATHK @KPaTHLIra acociaHrad. YmOy kaHan y3aTHIamurar
Mabiymomiap Gwian Gaun Oynagn. MawiyMOTAapHH  y3aTHUIHHHL JIOUMMii
kadonarTnanras Te3NMrHEH TAbMHAKIIAHIY. A

17.1-pacMoa A1-A6 &ysnap opkan aboHeHTiap ExkM KOMOBIOTEpNAp
Genrunanran, K1-KS &symnap opkanu koMMyTaropnap E€kd MaplipyTiarmiiap
Ocnrunanran.  Kananmapyy — KoMMyTAuUMsAallld TapMOKAap nakeT/IapHH
KOMMYTaUMANaULUTH -rapmo@apnau dakar Muuiam MauTHkH Gunan daprraHamy.
PacMia kaHamiapHM KOMMYTAUMSNallii  TapMOK TacBMpnaHraH neo ¢dapas

KWnaiuk. Yeaa macanas, Al ysemuu A4 ysen 6unad Goenam yuyd K1, K4, K5
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xommy'rafopnap OPKaJH YTYBUH MabJIyMOT/IapHH y3aTyBUH KyIIMa KaHal TAUIKHI
3THIIra TYFpH Kejamd. ByHnai kauan ¢akat ym6y OGoFaHHIra XH3MaT KWIalH,
6omka aGouenmiap Al Ba A4 aGoHeHTIap MabiyMOT/ap alMaliMil BaKTHaa Oy
KaHangan (¢oiaanaHa onmadmwiap. KaHaulapHd KOMMyTauMslall — OBO3JH
TapMoKnapoa Kynaii Ba 3apyp. TenedoH opkanu cy3namraHna cCyxOaTHOIUHM C¥3
OpKaM 3Mac, Oamku AOHMO, y OHM3HH 3IIMTraHAall, SUHTaMUu3. Arap MabmyMOoTJIap
6up Tekucma y3aTwiMaca ynaimumunr 6y = XHMM MaKkcaira  MyBOHK
xXucobnanMaiimu. MacanaH, dofnanaHyBun kxommnpioTep OwilaH GorsaHnG yHra
KaHna#aup koMaHaaHu 6epany. Bup Heua cekyHn mobaiiHuna mMHHA 6aHA. KeiuHr1
6up Heya cekyHmaM KoMmnbloTep ywmby koMaHmawH Huulalion. STHa Oup Heua
CeKyHIaH CYHr y (oinanaHyBYMra HaTIDKaHHM )XYHaTamH, JEMaK MabjiyM BaKT
Mobaiinupa nuHuA Gekop Typanu. KaHawmap KOMMyTauscH 3ca Oy JHHHAHM
KUMHHHIOHP MabliyMOTH OWiaH “6aHa” 3THIIra HMKOH GepMaiiny.

2. ITakernap xoMMyTauMsacHra 6oirkaya (MakeT AeraHaa MablIyMOT/Iap NakeTH
TywyHunazu). [ITakemnap KomMyTraumachaa  ¢oiiganaHyBYWIap  MabJyMOTH
KaHZaiMp KeTMa-KeTJIMKKA akpaTHWiIanu(nakernapra axparwiagd) Ba Ly
KYpuHMmaa TapMoK Oyinya xYHarunamy. Tapmokia GHp BaKTHMHT ¥3una Typnu
¢olinanaHyBIMIapHUHT TakeTH OYaub, 6y NakeT/ap KOMMYTAIMsA YCKYHynapH
&ppaamuna Maumswuiapra (agpecnapra) erkaswiagd. Jlemak, 6upopra Xxam
dofinananysuyn JHHMSHH Y30K BakITa (MWUIMCEKyHINap OWnaH Yrganysum)
MOHOMONH3aUHs KWIa onMaimu. XakukaraH, 17.1-pacMaa nakeTnap KOMMYTAaUHsUTH
TapMOK _ TacBMpiaHraH ne6 ¢apas kwiaiinuk. YHpa, pasmaHku, Al Ba A4
KOMIIBIOTEPHH GOFJlall YYyH TapMOK pecypcliapMHM GOFNIAHMILHMHT XaMMa BAaKTH
y4yH GaHz KWIMLI 3apypUATH HYK. YHnaH Tamkapu Al Ba A4 naketnap Hadakar K1,
K4, K5 ity opkamy, 6ankn K1, K3, K4, K5 #ym 6pKaJm YTHLLTAPY MyMKHH.
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17.1-pacm. Kanasnap KOMMYTaUMACH Ba MAKETNap KOMMYTaLHICH

3. Ymxasuw KobunuAmu - anoka JMHWAIapy 6¥iHua MabllyMOT/IapHH y3aTHII
Teanurn. VTkasum KOOMAMATHHMHr Oupnurd cudarmaa cekyHnmaru 6um
HUUIATHNAAH. YTKasum KOGMIHATMHMAT OWpAMIM cudaTHia CEeKyHINarH Maker
MLLIATWIMKM MyMKHH, aMMo GapuOup CeKyHAIarH OWTra keluHamu. 3aMOHaBMiH
TapMOK/Iapa MablyMOTNApHU Y3aTHLl KETMa-KeT amanra OWHpwiand. SIbHH GHp
Gatit Guraap Gyﬁnqa y3aTinam. CeKyHAIars GUT yna kuuui, wy caGatim, xyna
KaTTa coriap GWiaH il KypMaciuk ydyH KynuHua Kout/c, M6nt/c, I'our/c, Téwut/c,
--- Kabu Teannk Gupnukiapy HIIaTHIamH.

Tapmok coxacuna K6ur Ba Mbutnap ¢annudr Gowka coxanapuza kaGyn
KHIMHraH YHIM CaHOK CHCTEMacWra Moc keniaau, seHH 1 Kéur/c - 1000 6ut/c
“Tapmok” yunu caHok cucremacuparn Ko6ur Ba MOuT napaan xoMmbioTep
coxacuparu K6aiiT Ba MGaiit napra xanaad yTHiH MyMKdH ? ByHdra skaBoG Gepum
YUYH KyWMgard MHCO.IHM  Kypami3. AHTaHmK, MawIyMOTJIAPHH Y3aTHII
NUHUATApHHMHTE YTKa3uw Ko 100 Mﬁm/c; apHu 100 000 000 O6ur/c ra TeHr
6yncun. By xarranukau Oaiitiapsa womanacak 12 500 000 6aift/c HH onamus.
K6aitrnapra yrcak (12 500 GO0 Gaiir ¢ 1024), axmurnab 12 207 K6aiit/c Hu onamus.
M@aittnapra ytu6 (12 207 K6aiir:1024) 11,9 MGaitt/c ra sra 6ynamus. Lllynnaii
Kunu6, 100 “merpux” Moaiit/c 6op #yrn 11,9 xommelorep M6alit/c ra Tenr(100
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Me6aiit/c 3mac). AManza MaHa mry =12 M6aifit/c Hu XaM onu6 6ynmaiinu. UyHku

y3aTHIIl TE3IHrH KabesUiapaara Xanakymiap cababnu kaMasau.

Kyiimgarn  xampanna KaHa/Ulap  KOMMYyTauusich OwinaH — makernap

KOMMYTalMACHHHHT KHECHI XapaKTepHCTHKaJIapH KETTHPHIIraH.

° Kansan
Kanannap INakernap
ITapamerp
KOMMYTaUHACH KOMMYTaUMICH
BornanMinHM YpHaTHII Kepaxk Kepak amac
Anoxuza “MHC” Hyn Xa Wk
Xap naker Ourra #Hyn OGYiiudya .
Xa Hyx
Xapakarza 6iagy.
IMaketnap TYrpu TapTHbHa Kenagd | Xa Hyx
Kommyratopnap GY3WIMIUMHUHT -
Xa Hyx
SKUIIUUTAT A
KoH3 ¥Trasum KOOWIHATH Varapmaiiguran | Yarapysuan
Bornanuinu
JIMHMSHHMHT %OH3 GaHLTHr Y Xap 6up naker yqyH
YpHaTHULU BaKTHAA
JIvHUAHMHT HLLIaMaclIuK .,
Xa Hyx
MYMKMHJIUTH
Opanukia caknaw 6unan ysarmm | MyK Xa
adpdodnuk Xa Hyx
JIuHnsmary  BakT
Tnos : Tpaduk yuyH
YUyH .

4. Ymkasuw nonocacu CMHYCOMZAN CHIHAl YacTOTAaCHMHMHI <abesl OpKaix
ceswnapiM Japakana Oy3WIMIICH3 YTaguraH Y3NyKCH3 JHanasoHH OpKalu
aHMKIaHamyu. YTKasunl MOJOCAacH KaHYanMK KeHr Oysca, HHGOpPMauMsHH anoxa

JIMHUACH OPKaJIM Y3aTHIUHHHI MYMKHH 5;’.!’[]‘8“ MaKCHUMa1 TEJIMIH IMIYHYAIHK KaTTa

6ynanu.
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JIvuns yrkasum koOunuatH OunaH YTKA3HID NOJIOCACH Opachuaard aHWK

6ornaHmniu MaBxyxn. By 6ornanuisuu uponanosun Hlennon dopMynacu Kyitumaru
KYpHHHILIA 3ra:

C = Flog,(1+ SNR),
6y epna:
C-NMHHAHHIIT MaKCHMAUT YTKasuw ko6unnaTu [6ut/c];
F-NIMHHSHUHT YTKasHI nofocacHHHHT keHrnury [Tepul;
SNR-curHan mwoskuH H1ucoarn [0 B].
dopMynanaH KypuHMO TYpHOIMKH, peal YTKA3HIl KOOWIHATH YTKasHll
MONOCACHra Ba CHrHA/IUOBKMH HucOaTHra Oornmuk. Hasapui skuxartmadH ywly
HMCOAT 4YeKCH3 KaTTa GYMAHIIH MyMKWH, SBHH a/lOKA JIMHUACH Ha3apHi KUXaTaAaH
yerapajaHMaraH yrkasuuw KoOunusTHra sra 6ynuuIM MYMKHH. AMMO amanja
JMHUSHUHT YTKa3HII KOGWIMATHHYE CIUMpHLI YYYH CWUIHAI KyBBaTHHH OLIWPUIN EKH
UIOBKMH KYBBaTHHH MacaifTHpHII JO3HM. BWDHHYM TanbHp nepefaT4HKHHHT

MypakkaGAUILMILKUTa ONHG Kesica, HKKMHYA TaAGHp AHana MyPpaKkab.

Hazopat caBoanapi:
1. Kanannap KoMMyTauuscH Ba MakeTiap KOMMYTailuACH OpacHIar dapk
HHUMana ?
2. Tapmok coxacuparu 1 K6ur/c HuMara TeHr ?
3. Vrkasuu ko6winaTH cudaTHaa HUMA HLLTATHIANH ?

4. VTka3uum nosocacH HUMa OpKaTH aHHK/IaHanH ?

Anabuér:
1. Bapauosckas i.11. u 1p. \PXHTEKTYypa KOMMBIOTEPHEIX CHCTEM H cerel,
Vye6Hoe nocobue, M. PHHAHCH 31 CTATHCTHKE, 2003.
2. Lwiskep B.51.. Opinor C.A. Oprauusauus 3BM u cucreM. YuebHMK Aj1s
crynenros, CI16: [Murep. 2004.
3. Bpoiino B.X., HWmpuna O.J1. BrulyucHHTENBHBIE CHCTEMBI, CETH H
TenexommyRuxauuy 3usa. — CII6: [urep 2008.
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18-mabpysa

Xucob6aam cHcTeMajapura Kyiniaauran acocuii Tanaénap

Pexa:
1. Hapx/yHympopank Huc6atw.
2. Vmonunwmnk Ba Gy3widnunapra 6apaoluuK.
3. Macmrabnasum. )
4. Jlactypu#i TABMHHOTHMHT GHpra imaii OiHII Ba MOGHJLTHTH.

Taany  ubopanap: wHapX, yHYMIOPAMK, WLWOHWIWIMK, Oy3WIMLNapra
Gapnouunk, MacwrabnaHuuw, MOGHWUIHK, GMp >KHMHCITH TapMOKIap, 6Hp xuHCAU

6¥nmaran TapmMoxnap.

Xo3upna XucobMam CHCTEMaNapHra yJIapHHHT MyXHM XapaKTepPHCTHKaTapy
6¥ituua xyiuparu tanabnap Kyimnaau:
— HapX/yHyMIOPJIMK HUCGaTH;
— HIIOHWIHAMK Ba by3unuuiapra 6apaolumK;
— macwrrabnanui;
— Nporpamm (JacTypHii) TAbMMHOTHHMHr OGHpralHKna MUUIal ONuMIIM Ba

XapaKaT4aH/IHTY (MOGHLTHIH).

1. Hapx/ynymoopaux nucbamu. Xucobnalr TexHHMKAcuOa Xap KaHaail sHru
HYHAMIIHUHT Nalifio 6YMHIK xoMnsIoTep 6030pH Tanabnapi OPKAIH aHUKIAHA.
Uy cababmu KOMMBIOTEP APATYBUMWNApHHMHr GMTTa-iroHa Makcald #HyK. Karra
yHuBepcan mamuHa (MeiH(peiM) kummar Typamu. IOKopH YHYMIODNHKKA ara
KOHYCTPYKUMsUIapHH  NOWMXaNamja kyHwiran makcamra SpMIIMII YYYH — Hapx
Macanacu xucoGra onuHMaimM. Bynaii KomneloTepiapra Mucon cudarupa Cray
Research ¢upmacunuHr cynepkomnsiotepnapunn Ba IBM  KOMIAHHACHHMHI
MeliadpefiMapuan  KYpcaTHIl  MyMKHH, Hapxuu mnacafitupuin  Wyimparu

YPUHMIUNAp  3Ca  YHYMAOPAMKHM  Macafimmmra onu6  kenamu.  Bydpaii
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KOMITBIOTEpJIapra  MMCOJI . TapHKacuaa " IBM/PC pYCyMHZara  maxcui
KOMITBIOTEPJIaPHH KYPCaTHII MyMKHH.

By wkkuM #yHanmMm opacuia, HapX Ba YHYMAOPJIHK OpacHAa, MyBO3aHaTTra
SpMIIAIraH KOHCTPYKUMsJIap éramd.'Bymxaﬁ KOHCTPYKIMsUIapra HaMyHaBHi MHCOJI
TApHKacHIa MHHH-KOMIIBIOTEPIapPHH Ba MINYH CTAHIIHUIADHH KYPCaTHII MyMKHH.

Typma  xommeioTepnapsd  Gup-Gmps GWiaH — Takkocjampaa, —OAaTAa
YHYMIOPNIMKHHM ¥T9alIHUHT CTAHIApT ycyJulapunal ¢oinanamwnann. By ycymnap
nmw1ab yuKapyBuMnapra Ba oliananysqwiapra y &ku 6y Texsuk eduMHH Gaxonam
YUyH CHHall HaTIDKacHAA OJIMHIaH KYPCaTKHWIapHH KyJulamra MMKOH 6epamm.
Tapkuamam JO3WMKH, MUPOBapAMAa alHaH YHYMIOPJMK Ba Hapx (oianaHyBuu
TaHJIOBHHU Genrnnaiimy.

2. Huwonvnunux ea 6y3wnuwnapea 6apoownux. Xucobnam cucTeMalapUuHHUHT
3HI MyXHM Xapamepucmxacu-mnom;mnmc. M MOHWIWIMKHHA OIIAPHIN HHTETpatms
Jlapa)kacH IOKOPH Ba ¥Ta I0KOPH 3JIEKTPOH CXeMallap Ba KOMNOHEHTIApHH KyiU1amu
Xucobura Gy3wnm Ba afalrvi XanaUIMKIapHHY KaMalTHpHI, Xanawiap CAaTXMHH
nacalTHpHII, cXeMallap HIUIAIIWHUAT EHrHWUIAIITHPWITaH pPEeXKUMHHH APaTHIL,
XyCyCaH, MCCHIJIMK P&KHMHHH TABMHHIIAII XaMJa armaparypa HuFrvm ycymapmm
MyKaMMaJUTalOTHPHIN OPKaiH HOCO3MIUTapHU Gaprapad sTvinra acociaHraH.

Byswiamutapra 6apOIUTHK - HOCOMK Maiino 6YIraHMaaH KeiuH Xuco6nam
MallMHaCHHMHI GepwiraH HacTyp (mporpamma) 6yitMya XapakaTJIapHHH jxanom
STTHPHII HMKOHAATMHHM TAbMMHNAIl XyCYCHATH. bByswimiulapra Gapaomumk
op'qua anmapar Ba JacTypuil TaBMHHOTHM Tanab srami. Hocoxmukunm Gaprapad |
aTHII Ba 6y3mmumapra 6apAOIUMKHM TabMHHIIAN MINOHWIMIMK MyaMMOCHIAru
acocuit ﬁyl-lammmap xncobnaHamy.

X,nco6nam cncremanapnmmr napa.rmemlmc Ba 6y3mnnnnapra 6apzxomnnx
xox-mencmapu Tabumii Tap3ma Y3apo GornmaHraH, qym MKKalla X0/a KymuMda
tbymcunonan KOMIIOHEHTNIap 3apyp 6Ymamu. Iy cababuu mapamien xucoGnams
cucTemanapfa IOKOPH YVHYMIOp/IMKKA Ba aKCapHAT Xojulapia XyAa MOKOpH

HIIOHWIMIMKKA  OpHINWiagu.  [lapamiei — CHCTEManapiard  OpTHKYAIHMK
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' pecypcnapanad GHp BaKTAa YHYMIODHMKHH XaMJa HMIIOHWIHITHKHH omMpHmaa
¢olimamammn MymxusH. Kyn nponeccopiu Ba Kyn MalIMHQIM CHCTEMasiap
CTPYKTYPacH aBTOMAaTHK Tap3ja PEeKOHCTYPKUMsANAIa MOCJAIraH Ba HOCO3IIMK
naino OysraHMnaH CYHr CHCTeMa MIIHHA [O2BOM 3JTTHPHIN MMKOHMATHHH
TabMHEHIAN Y.

Tapkugnam JIO3MMKH, HINOHWIUIMK TYyIIYHYacH Hagakar anmapar
BOCHTallapHHH , 6aJk# mporpaMM (#acTyphi) TabMHHOTHM XaM Y3 HYHMra OJIafH.
CrcreMa HIMOAWIMIMTHAH OMMPHMIUHMHT OO MaKcaZa YHJard MawiIyMOTJap

CaKJIaHHINHHMHT AXJINTJIMTAHH TabMHHJIAII.

3. Macwmabnanuww. MacmTabnaHMin AeraHna OpoLECCOpiiap COHM  Ba
KyBBaTHHHHI, ONEparHB XOTHpa Ba TaUIKM XOTHpa XAKMHHMHI Ba XucobJjam
MAalIHHACHHHHT 6OIIKa peCypCIapMHMHI OIUHPHIMIOH HMKOHHATH TYIIyHHWIAIH.
MacurrabraHuin  KOMOBIOTEPHHHI ApPXHTEKTYpacH Ba KOHCTPYKUMACH XaMaa
JacTypHii TABMUHOTHHHI MOC BOCHTAJIapH OPKA/IH SPaTHIHIIH JIO3HM.

MacirrabnaHyBay CHCTeMalapHH KypHMIUAR acocHii MacananapiaH Oupu
KOMIBIOTEPHH KCHraWTHPHINI HapXHMHH MHHMMAUIAIITHPHIN Ba pe)KanallTHPHIIHH
conmanaTHpHin. bHp Kypumpa cHCTeMara HOPONECCOPJIAPHH  KYIUMIN YHHMHI
YHYMAOPJIMIMHMHT YM3MAKIH OIUMINMTa OfM6 KeJMIIM IIapTAeK TyrolanH. AMMo
XamMMa BakT OyHpmaii OYnmalinu. VYHyMIODNMKHHMHI NacaiiMmy, MacallaH,
npoueccopiiap Ba acocHi XOTHpa OpacHa, Xamla XOTHpa Ba KHPHTHIL/YHKapHII
KypuwiManapy opacHia TpadHKHHHI -ONIMIOH HATHXKACHNA MIMHAJAPHHHI YTKA3HII
KOOWIMATHHUHI eTapiiH GY/IMac/uruaa pyi OepHins MyMKHH.

XaxuKaraH, yHyMIOPJMKHHHT OIIMILMHE ONJHHAAH 6axo/1am MyInKyJ, 9yHKH
y ailfrapiiida fapakana TaTOHKU Macananap eYWIHIIMAMHT JUHAMHKAcHTa GOF/IHK

Jacrypuli TabMHHOTHHAT MacmrrabnaHMInM . yHMHT ©Oapda carxjlapura,
XabapiapHd Y3aTHIN = OAAMii MEXaHM3WMJIapMZaH TOpTM6 TO TpaH3aKuMA
MonmTop/apH Ba 6apya TarOHKulH cHCTEMa COXacH kabu Mypaxkab o6rexriap 6unan
MIUIAITra Jaxjiop Xucobnanamu. XycycaH, AacTypHil TABMHHOT DpOLIECCOpiIap apo
aMammaHys TpaQMrHHM MHHMMQUIAIITHDHINM IUapT.  ANNApar BOCHTaIap
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(mpoueccopiiap, WHHAMAP Ba KHPUTHIN/YHKAPHII KypPHIMalapH) MaclITabiaHyBIH
apXHTeKTypaHuHT ¢akar OHMp KuCMH XHucoOnaHM6, ymOy KucmMra pmacTypHii
TAbMHHOT YHYMIOPJIHK YCHIIHHM OJIHHAaH Oepumm MyMmKkHH. Tapxamuiam
MyXMMKH, KyBBaTJIHDOK Ipolieccopra OAMHTHHa YTHII CHCTEMaHMHT 6omKa
KOMITOHEHT/IADHHHHT yTa loKnaHumura cabab 6Ymmmm MymkuH. JleMak, XaKuKui
MacmrrabnaHyBIM cucTema Gapua napamerpiiapt 6¥iinua MyBo3aHAT/IaHIaH Oy IHIIK

JIO3UM.

4. Ilpozpamm (Oacmypuii) mavmuxomHune bupzanuxoa wwinai onuwu 6€a
xapaxamuaunuzu (Mobwwiuzu). TlporpaMManapHHHT OWpraiukia HOUIal oM
KOHUencHicH Wik Gop IBM/380 cucreManu sApaTyBYWIapH. TOMOHWIAH KeHI
KyJulaHwirai. Ym6y CHCTEMaHMHT KaTop MOMEJ/UIapMHH JoHuXanamijia acoCHH
Macana ¢oiianaHysuyunap HyKTaH Ha3apHlaH YJapHHHT Xap OHPHHMHI HapX Ba
YHYMAOpPJHIUra 60r MK 6¥IMaraH Xo/iia CHCTEMaHHHT 6apya MoAeIUIapH yuyH Gup
XWI1 apXMTeKTypanu spariigad HGopar. Illy naditmas Gomutab xommeloTep
KypwiManapuuu Gapga mnuia6 uymkapyByH ¢upManap ymfy npHHUHMNTa GMHOaH
Oupranukaa Huwiaii oyBYHM KOMIILIOTEPIAP PYCYMHHH ApaTa Gomuianuaap.

Xo3upna 3aMoHaBHii HH(GOPMALMOH  TEXHONOTHAJIADHMHT  TapakKKMET
HyHanmmnuHu GeNrwioBYdM MyXHM OMHWUIApAaH GHpPH KOMIBIOTEP YCKyHalapHHH
erka3u6 OepyBuH KOMNAHMAIAPHMHT 3BTHOOpH TaTOMKMM OacTypH TabMHHOT
6030pura KapaTwirauuaup. By Xon, aBBano, oxupru ¢oiaanaHyBuH ydyH y Eku 6y
anmapaTHH Tawiall 3Mac, OaJKH YHHHI MacanaCHHM €YHIura MMKOH GepyB4uH
JacTypHif TABMMHOT MyXHMM SKaHIMTH OHJIaH H30X/1aHaIH.

Bupranukaa Huulaif IIyBYH KOMITBIOTEPIAPHHHT GHp XKHHC/IH TApMOKJIapHIaH
Typau QupMa-spaTyBuHNap KOMMLIOTEpPHApUMHM §3 HYHIa ONyBYM OHp XMHCIH
6¥MaraH TapMOK/IapHra yTHLUH TapMOKHHHT ¥3Hra 63/raH HyKTaH Ha3sapHH TyOaH
- y3rapTrpmu. TapMoK nHOpMaLKMs aIMAIIMHYBMHHHT HUCOaTaH coa BOCHTaCHIaH
aNOXMAa pecypeilapHHHT HMHTErpalMsaiialll BOCHTanapura aiiaumd. bBomkaga
aifTranjia TapMOK Xap 6up d7eMeHTH (cepBep EKM HITYH CTAHLMA) MyalsaH TaTOuKuii
Macaia Tanabnapura xaBo6 6epyBuM KyBBaT/IM TaKCUM/IaHIaH CHCTEMara aiyianay.
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YmO6y Yram Kylinnary TanabaapHu yprara Kyimm:

— OyHzait xucobnam MyXWTH edYwIafuraH Mmacana Ttanabnapura MYBOQHK
annapaT BOCHTaJapHHMHT COHM Ba TapkuOMHH XaMIa JacTypHii
T@bMHHOTHH ¥3rapTHpHIN HMKOHHTA 3ra O¥icuH;

— GyHpalt xuco6nam MyXMTH GUTTa OAacTypHii CUCTEMaHHHI TYpJM anmapar
BOCHTAJIapy/ia MOUIalf OJMII HMMKOHHATHHH TabMHIJIAIIHM JIO3MM, SBHHH
JAacTypHif TABMHHOTHHHT “MOOWLUTHIH” SPaTWIMIIH JIO3UM;

— O6ynnait xucobnami MyXuTH 6Hp >XHHCIH G¥iMaraH TapMOK TapKkHOWmaru
6apya kommbioTepiapa OHp XWJI HHCOH-MalllMHa HMHTepdeiiciapuHuHr
KYJUaHwiMiHHY Kadonarially J03HM.

Xo03upaa ouMK cCHCTEMasIap KOHLIENICHAOH INaKiUTaHrad. Ymoy KOHUENCHA 6up
KHHCIM 6YynMaraH TakCHMIIaHTaH XHcoOnaul cucTeMacH IOHMpacHIa OacTypwii
TabMHUHOTHHHI MOGWUTHIMHH TABMHHIAINTA MYIDKaJUTaHTaH Xuco6ial MyXHTHHHHT

TYPJTH KOMIIOHEHTJIapHTa CTaHAapT/Iap MaOKMYyHUIaH n60pa’r.

Hasopar caBoanapu:
1. Xuco6nam cucreMa HIMOHWIWIMIMHH OIIHPUII AYJUIapUHM caHab YTuHT.
2. Huma yuyH mapajuiesn CHCTeManapJa MIIOHWIMIMK I0KOpH 6¥nany ?
3. Macmrabnandm gerana HAMa TyIIyHWIagy ?

4. actypuii TabMHHOTHMHMI OMprajlMKAa MUUIadi OMMIONM Ba MOOHUIMIHHH

TYLIyHTHpPHHT 7

Ana6uér:
1. bapanosckad T.I1. ¥ ap. ApXHTeKTypa KOMILIOTEDHBIX CHCTEM M CeTeH,
VYuebHoe nmocodue, M. @UHAHCEHI H cTaTHCTHKA, 2003.
2. Hunskep BJI., Opnos C.A. Opranuzauus 9BM u cucreM. YueOHHK Ons

cryaenros, CI16: ITurep, 2004.
3. bpoitpo B.X., Wmprna O.JI. BrMuUCIMTENBEHBIE CHCTEMEL, CETH M

TeslekoMMyHHKarmu 3u3n. — CIT6: ITurep 2008.
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