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Po3noain yacy HaB4YaJILHOI TMCIUILTIHM 32 TeMaMH (1eHHa (popMa HABYAHHS)

KiankicTh roguH BiaBeaeHUX Ha
BHBYEHHSI HABYAJIbHOI =
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Tema Ne 1. JIoriko-MaTeMaTH4Hi 24 |10 | - | 10 | — 8 |1l
OCHOBU 1H(pOPMaTUKU
Tema Ne 2. Apxitektypa 22 6 | 4 - 10 [[1.38)9,
O0OYHCITIOBATBHUX CUCTEM 11]
Tema Ne 3. KomrmrorepHi Mepesxi 20 | 4 | 4 - - 10 [[1.378,
0]
Tema Ne 4. TIporpamue 3a0e3redeHHs 24 4 | 4 2 - 14 1378,
0]
Bceworo 3a cemectp Nel 0 | 24|12 | 12 - 42 eK3aMeH

Po3noain yacy HaBYAJbHOI JMCUUILIIHM TeMaMH (3204HA Ta QUCcTaHIiiiHa ¢opMa HABYAHHS)

KinekicTh roaun BinBeaeHux Ha
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Tema Ne 1. Jloriko-maTeMaTH4HI 20 2 4 - | - 20 |[1]
OCHOBH 1H(OPMATHKH
Tema Ne 2. Apxitekrypa 26 2 - 2 - 20 |[1,3,7,
0OUYHUCITIOBAJIbHUX CUCTEM 9]
Tema Ne 3. KommtorepHi Mepexi 24 - - - - 20 |[1,3,7,
8,9]
Tema Ne 4. [Iporpamue 3a0e3nev4eHHs 20 4 4 2 - 20 1,37,
8, 9]




Bceboro 3a cemectp Nel 90 2 - 8 - 80 Ex3amen

3.MeToan4Hi BKa3iBKH /10 CeMiHAPCbKHUX 3aHATH
Tema Ne2 ApxitekTypa 00UHCIIIOBATIBHUX CUCTEM

Ceminapcbke 3ansarts:llonanns nanux 8 EOM.
Mera 3anaTrsa: BuBuuty ¢ppomu nopanss nanux 8 EOM

TpuBaiicts: 2 ron
HaBuanbHi nuTanns

1. TlonmanHs uwmceln 3 (iKCOBAaHOK TOUKOIO (KOMOKO);
2. TlopaHHA Yncen 3 IIaBalOYOI0 TOYKOIO (KOMOIO);
3. Tlpsmuii Ta 3BOPOTHIN KOIU

4. TlogaHHsS CUMBOJIbHHX JaHUX.

[Mopanus yucen 3 GIKCOBAHOIO TOUYKOIO (KOMOIO);

[Ipu noxanni uncna X'y ¢opmi 3 hikcoBaHOI TOUKOI BKa3yrOThCs 3HAK yucna (sign X) i Moaynb uncna (mod
X) B g-uunoMy komi. [HOmi Taka opMa MOJAHHS YHCENT HA3UBAETHCS MPUPOAHOIO (hopMmoro. Miciie Touku (KOMH) cTajie
JUIsl BCIX YHCEll 1 B TPOIECi po3B’s3yBaHHs 337a4 HE 3MIHIOETHCS. 3HAK JOJATHOTO YUCia KOMyeTbes 1udpporo «0», a
3HAK BiJI'€MHOTO YHCIa - IH(POro « 1.

VY zaranpHOMY BUNaKy po3psaHa citka EOM miist po3mitienHs uucen y Gpopmi 3 pikcoBaHOIO TOYKOIO MOKa3aHa
Ha pucyHKy 1.2. Tyt mokazaHo n po3psiIiB JuIs MOAAHHS LIOT YAaCTUHW 4YMcia 1 I po3psiiiB - 1uist IpoOOBOi YaCTHHU
qucna.

g SO e g

=

Lima gacTHHa YHCIA Jdpoboea HacTHHA 9HENA
51 3HAKOM

SHaw

Puc. 1.2.

[pu 3apanux 7 i I Aiana3oH 3MiHK MOAYJIB YMCEN, KOJH SKAX MOXYTh OyTH MOJaHi B JaHIM PO3PSIAHIN CITII,
BU3HAYAETHCS HEPIBHICTIO:

q—r S|X|Sqn_q—r.

Bukopucranss popmu 3 (piKCOBAHOI TOUKOKO JUIS MOAAHHS 3MIIIAHUX (3 IO i IPOOOBOIO YACTUHOK) YHCEN B
EOM mnpaktryHO HE 3ycTpidaeThcs. SIK mpaBMIIO, BUKOPUCTOBYIOTECA B EOM umcia ab6o 3 apoOGoBOO apupMETHKOO
(n=0), abo 3 1iTouKCcIOBOO aprdMeTHKOO (r=0).

[TomanHs Yncen 3 MIaBarOY0K TOYKO (KOMOO

dopma noaHHs YKcen i3 (HIKCOBAHOI TOYKOIO CIPOIIYE anapatHy pearnizaiito EOM, 3MeHIye 4ac BUKOHAHHS
MaIIMHHUX OIepalliii, mpoTe Mpu po3B’s3yBaHHI 3amad Ha EOM HeoOXimHO IMOCTIHHO CTEXHWTH 3a THM, abu BCi
MTOYATKOBI JIaHi, MPOMDKHI 1 OCTATOYHI Pe3yNbTaTH 3HAXOMMINCS B JOITyCTUMOMY Jialla30Hi MoAaHHs. SKIIo mboro He
JTOTPUMYBATHUCS, TO MOXIINBE IEPEIIOBHIOBAHHS PO3PATHOI CITKH, 1 pe3ynbTaT oOumciIeHbp Oyae HeBipHuUM. Bim mmx
HENIOJIKIB 3HAYHOIO Miporo BitbHI EOM, 0 BHKOPUCTOBYIOTh )OPMY MOAAHHS YNCe i3 MJIABAKY0I0 TOUYKOI0, 200
HOPMAJILHY opmy.

Y HopManbHiil hopMi YKCIIO OAAEThCs Y BUMIIAAL 100yTKY X=MQP, e m - MaHTHCa YKCia; ( - OCHOBA CUCTEMHU
YHCIIEHHS; p — HOPSAOK.

st 3amanHs 4nuciia B HOpMaiIbHIA GopMi MOTPiOHO 3a1aTH 3HAKM MAHTHCH 1 MOPAIAKY, X MOIYI B (-HYHOMY
KOJli, @ TAKO)XK OCHOBY CHCTeMH 4nciieHHs. HopManbHa (opMa ImogaHHs Yucesl HEOAHO3HAaYHa, 00 B3a€eMHa 3MiHA m 1 p
TIPU3BOJUTSH 10 TUIABAHHS TOYKH (KOMH). 3BIICH MilIIa Ha3Ba (POPMH TTOJIAaHHS YHUCEIL.

Jns ogHO3HaYHOCTI TomaHHs ducel B EOM BUKOPHCTOBYETHCS HOpPMAJIbHA HOpMaJi3zoBaHa ¢opma, B sKiid
TIOJIO’KEHHST TOUKH 3aBXKIH 33/1A€THCS Mepe]] 3HAUYIIO0 I(POI0 MAHTHUCH, TOOTO BUKOHY€ETHCS YyMOBA!
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q'<m<g’=1

VY 3arampHOMY BHIAJKY po3psaHy ciTky EOM [uist po3MileHHsT YrceNl Y HOpMabHIA (opMi MOXXHA TOJATH Y
BHTIIAAI, 300paskeHOMY Ha puc. 1.3.

T 4\
' g
Iopagox IManTHCA
SHAK I0RATKY
SHAK 9HCIA
Puc. 1.3.

Po3psiiHa ciTka MiCTUTB:

* pO3psII UTsd 3HAKY MAHTHCH (Yucia);

* I tUpOBUX PO3PsAIB IS (-UIHOTO KOLY MOIYJIS MAHTHCH;

* PO3psII IS KOJY 3HAKY MOPSIIIKY;

* S PO3PSIAIB IS -MYHOTO KOJY MOJYJISI TOPSIIKY.

Jiana3oH mogaHHs MOYIIB YHCEN Y HOpMallbHI HOpMaJti3oBaHiii GopMi BU3HAYAETHCS TAKOIO HEPIBHICTIO:

q’lq’(qs’l) S |X | S (1_ q’r)(qs’]-)

VY xonkpetHiit EOM fiama3oH rmomaHHs Yrce 13 IaBa0Y0K TOUKOIO 3aJI€)KUTh BiJl OCHOBH CHCTEMH YUCICHHS 1
YHCIa PO3PSAIB sl TOAAHHS MOPSAKY.

[Ipy 1pOMY B OJHAKOBHX 3a MOBKHHOK (hopMarax 4ucen i3 IUIaBAlOYOK TOYKOH 3i 30LIBLICHHAM OCHOBH
CHCTEMH YUCIIEHHS ICTOTHO PO3LIMPIOETHCS iana30H eKCIIOHOBAHUX YHCEIl.

TouHicTh OOYHMCIIEHbh NPU BUKOPUCTAHHI (QopMaTy 3 IUIaBalOYOK TOYKOK BU3HAYAETHCS YHCIOM PO3PSIiB
MaHTUCH I'. BoHa 301bIIyeThCs 31 301IBIICHHSIM YKCIIa PO3PSIIB.

[lpy mnomanui indopmamii y BuUrisai AecATKOBHX 0araTopo3psiTHMX 4HceJl KOXKHAa JeciITKoBa Iudpa
3aMIHIOETBCS JIBIHKOBO-AECITKOBUM KOJOM. J[Jisl mpuckopeHHs oOMiHy iHpopMalli€ro, eKOHOMIT mam'sTi 1 3py4HOCTI
orepaniii Haj JECITKOBUMH YMCIAMHM Iepen0ayaroThesl CrieliaibHi (popMaTH 1X MOJaHHS: 30HHUH (po3MakoBaHMK) i
ynakoBaHuii. 30HHHI (opMaT BUKOPUCTOBYEThCS B orepallisix BBeaeHHs. /s nporo B EOM e cneniayibHi KOMaHau
YIIAKOBKH 1 pO3IIAKOBYBAaHHS IECTKOBHX YHCEL.

3.IIpsmuii Ta 3BOPOTHIN KOAM
st 30epiraHHs 4Yucen 1 BUKOHAHHS DI3HHX OMepaliii HaJ HUMU X MOJAIOTh PIZHUMHU KOAAMH: MPSIMHUM,
3BOPOTHUM i nomatkoBuM. J[nsi nomaHHs yucen 3i 3Hakamu B mam'sti EOM BHKOpHCTOBYeThCs mpsiMuit kon. st
MO3HAYCHHS MIPSIMOTO KOAY uucia X BUKOPHCTOBYEThCS 3ammuc BHAY [X].
[NpaBuiio nomaHHs J-UYHOTO KOAY YUCIIa B MPAMOMY KOJi Ma€ BHTIISL:

[X ] OX, (X, o X Xgs X oo X s Ko X 20;
W 1Xn71Xn72"'X1X01X71"'X7

JIe Xi- 3HAUYCHHS ITU(PHU B i-My pO3pSiIi TOYATKOBOTO KOJTY.
Tyt crapumii 6iT Hece iH(pOpMAaILi0 PO 3HAK YKcna. SKino BiH npuiiMae 3HaueHHs 0, TO 3HAK YHCIIA «1%»; SKIIO
3HA4YEHHSA | - TO 3HAK YHCIA «-».
Hanpuxman, mist IBIHKOBOTO KOIY
X> =+11001011 [X>] = 0.11001011;
X>=-01101011 [X2] = 1.01101011.
[Ipu moxaHHi yKcen y mpssMoMy Kofi peamizaris apudpmernunnx omepanii 8 EOM noBuHHA niependadaTu pi3Hi
il 3 MOTYISIMH YHCET 3alle)KHO Bij iX 3HaKkiB. Tak, MomaBaHHA B IPSMOMY KO YHCET 3 OJHAKOBUMH 3HAKAMH
BHUKOHYETHCS JOCHTH IPOCTO. YHClia CKIIaaroThesl i CyMi MPHUCBOIOETHCS KO 3HAKA MOJAHKIB. 3HAYHO CKIIAIHIIION €
oreparisi anreOpaidHOro JOMaBaHHS B MPSIMOMY KOMAI YHCEN i3 Pi3HUMH 3HAaKaMu. Y IIbOMY BHIIQJKY IOBOIUTHCS
BH3HAYaTH OUIBIIE 32 MOAYJEM YHCIIO, BUKOHYBATH BiJHIMAHHS YHCEJ | NMPHBIIACHIOBATH PI3HHII 3HAK OLIBIIOTO 3a
MoayneM umcna. [l chpolleHHS BHKOHAHHS orepariil anreOpaiuHoro momaBanHS B EOM BHKOPHCTOBYIOTHCS
cremiaNbHi KOIHW, SIKi JIO3BONISIIOTH 3BECTH IO Orepamito 1o omepanii apudmerndHoro nomasaHai. B EOM
3aCTOCOBYIOTBCS CIIEHiabHi 3BOPOTHHH 1 JJOMATKOBUHM KOAW. BOHM yTBOPIOIOTBCSA 3 MPSIMHUX KOZIB YHCEN, MPUIOMY
creniabHAN KO J0aTHOTO YNCIIA TOPIBHIOE HOTO MPSIMOMY KOZTY.
Jls1st IO3HAYEHHST 3BOPOTHOLO KOAY YKCiIa Xq BUKOPUCTOBYETHCS 3amiC BUAY [Xg]seop-
[IpaBuito nopaHHsA J-MYHOTO KOy YHCIIA Yy 3BOPOTHOMY KOJIi Ma€ BHUTIISL:

saxkwo X <0;

m?




Ox, 2, 5 X2, % %, AxgoX =0;

RN )
Tmr | Doeiden X0, X1 Xom,  AKgo X <0
Tyt iuBepcist nudpu x; BUSHAYAETHCS 31 CHIBBITHOMIECHHS:
Xj=(Q-)-x;, —-m<j<n-1

’
Jie (] - OCHOBA CUCTEMH YHCIICHHS; Xj 3HAUCHHS IIU(PPH B j-OMY PO3PSIi MOYATKOBOTO KOTY.

Juist MBIHKOBOI CHCTEMHM YHCIEHHS, SKIO Xxj=1, To X j =0 1 HaBMmaku. 3BiJCH MOXKHa C(HOPMYIIOBATH OKpPEMeE

MIPaBUIIO OJIEpPKaHHS 3BOPOTHOT'O KOAY JUTS BiJl’€MHUX JABIMKOBUX uncen. J{Jis mepeTBOpeHHs MpsiMOro KOy JIBIHKOBOTO
BIJI'€MHOTO YKCJIa Y 3BOPOTHUHN KOJ 1 HABMAKK HEOOXIHO 3HAKOBHI PO3PS] 3aJTUIIUTH Oe3 3MiHH, a B PEIITI po3psaax
HYJi 3aMIHUTH Ha OJIMHUIII, & OIMHHULI Ha HYJI.
Hanpuknan:
X2=+11011001, [X2],» =0.11011001, [X2]56,=0.11011001.
X2=- 01011101, [X2],, =1.01011101, [X2];60,=1.10100010.
Jlnst o3HaueHHS! IOATKOBOTO KOAY ukcia Xq BUKOPHCTOBYEThCs 3anuc BUMY [Xqloo. [IpaBuiio momaHHs (-
WYHOT'O KOJY YHCIIa B I0JaTKOBOMY KOJIi Ma€ BUIJISI;

’I:]xn—lxn—f”xlxg:x_l"'x . axwo X = ()

AN st

11202 -0 X0, X1 Xm +q ", 2o X <0;

TakuM YWHOM, JUIs TIEPETBOPEHHS IMPSIMOrO KOAY (-MYHOTO BiJ'€MHOr0 4ucia B JIOAATKOBUH HEOOXiTHO
NIEPETBOPHUTH HOr'0 y 3BOPOTHHUI KOJI 1 B MOJIOAIINIT O3PS TOAATH OJHUHUIIO.

Hanpuxnaz, aj1st JBIHKOBHX YHCel:

X2=+11011001, [X2],,,=0.11011001, [X2]4,0=0.11011001.
X2=-01011101, [X2],,=1.01011101, [X2]s,0=1.10100011.

[Tpu BUKOHAHHI ollepallii JoJaBaHHS YMCelN, TOIaHUX CIeliaIbHUMHU (-UYHUMH KOJIaMH 3HAKOBI pO3psian OepyTh
y4acTh B onepaii nmopsy i3 mudposuMu pospsiaamu. [lpu 1iboMy 1udpoBi po3psiau JA0JaHKIB CKIAJAIOTHCS K MOJYII
YHcel 3a NpaBWiIaMU (-U4HOI apu(METUKH. 3HAKOBI pO3psiau 1 udpH MepeHeceHHs 31 cTapimoro uppoBoro po3psay
npu OyIb-SKii OCHOBI CHCTEMM YHCIICHHS CKJIAJAlOThCS SIK OJHOPO3PSAHI JBIMKOBI Komu. SIKIIO TpU LBOMY
(bopMyeThCsl IEpEeHECEHHSI 31 3HAKOBOT'O PO3Psily, TO BiH Ma€ Bary OJUHHUII MOJIOJIIOrO PO3PsAY Qm IPU BUKOPHCTAHHI
3BOPOTHOTO KOy 1 MOBHHEH OyTH JOAAHMI y MOIOAMMI po3paxn pe3ynbsrary. [Ipu BUKopucTaHHI TOZAaTKOBOTO KOIY
OJIMHUIIS IEPEHECEHHS 31 3HAKOBOTO PO3PsiAy He OEpeThesi 10 yBaru, TOOTO BiIKUIAETHCSL.

Hampuxian:
HecAaTKoEa 2ammic JEifE0E] KOOH
+ 10 + o 0001010
-3 11111100 SEOPOTHHE KOO 49HCIA -3
T 0 0000110
I_—:'» +1
2 0000111
T ecATKORA SaIHe TE1fik0E1 KOTH
. 10 4+ 00001010
-3 11111101 JomaTeoei Ko 9Hca -3
T 0 ¢000111

[epeHeCeHHA BINKHTAETE C

IIpun BuKOHaHHI omeparii anreOpaidyHOro MONABaHHS IIEpe] TEPETBOPSHHSM MPSMHUX KOMIB MOAAHKIB Vy
CremiagbHI HeOOXI1THO X BUPIBHATH 32 YHCIIOM PO3PSIIB, SKIIO YHCIO PO3PSMIB JOAAHKIB pi3He. KpiM Toro, B AeIKnX
BHITAIKAX MOXE CTaTHCS MIEPEIIOBHEHHS PO3PSAHOI CiTku. O3HAKOIO TIEPETIOBHEHHS PO3PSIHOL CITKA € TaKa KOMOiHAIis
mudp y 3HAKOBUX PO3psnax MOAaHKIB i pe3ymbrary: 0+0=1 abo 1+1=0.

Pesymbrat ckiamaHHs crieniadbHUX KOMIB YMCEN IIPH MTEPEIIOBHEHH] PO3PSTHOI CITKH € HEBIPHIM.

[TonaHHsI CHMBOJIEHHUX JaHUX.

IcHye MHOXWHa cucTeM NofaHHS AaHuX. OAHIEI0 3 HUX, NPUUHATOIO B iH(OpMATHIl Ta OOYHCITIOBAIBHIN
TEXHilli, € 06ilikoge K0OyeanHsa. BoHa TPyHTYeThCS HA TOAAHHI JaHMUX TMOCHIAOBHICTIO 1BOX 3HakiB: 0 1 1. Lli 3Hakm
Ha3UBAIOTHCS Ogitikosumu yugpamu (6im, binary digit, bit).

OpanM GiToM monaroteest Ba MOHATTS: 0 a6o 1 (max abo wui, wopne abo bine, icmuna abo Henpasoa i T. 1L.).
SIKIIo KiNbKicTh 0iTiB 301IBIINTH 10 ABOX, TO MOJKHA MTOAATH YOTHUPH Pi3HI HOHATTS:



00 01 10 11
Tpboma GiTaMu MOXHA 3aKOAYBATH BiCIM Pi3HUX TOHSTH:
000 001 010 011 100 101 110 111.
3i 30inbIIEHHAM Ha OAMHMIIO KUTBKOCTI OIT y cHCTeMi JIBIHKOBOTO KOAYBaHHS 30UJIBIIYETHCS B JBa pas3d
KIUJIBKICTh 3Ha4YeHb, IKy MOXKHA BHPA3WTH B JIaHii cHCTeMi, TOOTO 3arajbHa GopMylia Mae BUTIIS
N=2",
ne N - KiJIbKiCTh He3aJIe)KHUX 3aK0/I0BaHUX 3HAYCHB;
N - PO3PSAHICT ABIMKOBOTO KOJYBaHHS, IPUHHATA B JaHIl CHCTEMI.

SIKIO0 KOXXHOMY CHMBOJY a0€TKM ITOCTaBHTH Y BiATIOBIIHICTH MEBHE LJIe YUCIO (HANpPHKIAJ IOPSIKOBHI
HOMeEp), TO 3a JIONOMOTO0 JBIMKOBOTO KOAY MOYKHa KOJYBAaTH 1 TEKCTOBY iH(opmamiro. BocbMu 1BIHKOBUX pO3psiiB
JOCTaTHLO UIA KOAYBaHHS 256 pi3HUX CUMBOMIB. [lpOro BHCTauuTh, a0M MOMATH PiI3HUMH KOMOIHAIIIMH BOCBMH OIT
yci CUMBOJIM aHIJIIHCHKOI Ta YKpaiHCHKOI MOB, SIK PSAKOBI, TaK 1 IMPOIMCHI, a TaKOXX PO3JUIOBI 3HAKH, CHMBOJIH
OCHOBHHUX apu()METHIHUX [ 1 JesKi 3araJbHOIPHIAHATI CIIeIianbHi CHMBOIH, HAIPUKIIAT CUMBOIT "'§".

2. Cucrema ASCII

Iucruryt cranmaptusanii CIIA (ANSI - American National Standard Institute) BeiB y mit0 cHcTeMy KOTyBaHH:I
ASCII (American Standard Code for Information Interchange - crangaprthuit kox inpopmaiiinoro oominy CIIA). ¥V
cucremi ASCII 3akpimieHi 1Bi TaOIUIl KONYBaHHSA - 6a306a 1 posuiupera. ba3zoBa TaONHI 3aKPIILUTIOE 3HAYCHHS KOJIIB
Bix 0 10 127, a po3mnmpeHa BiJJHOCUTHCSI IO CUMBOJIB i3 HOMepamH Bix 128 mo 255.

[epi 32 xoan 6a30Boi TaONMMIll, MOYMHAIOYH 3 HYJIHOBOTO, BiJ/IaHi BUPOOHUKAM arapaTHUX 3aco0iB (y meplry
4yepry BUPOOHUKAM KOMIT'TOTEPIB 1 APYKYIOUMX MPHUCTPOIB). Y 1il 001acTi pO3MILIYIOTHCS YIPABISAIOYi KOJH, SKUM He
BIJIMOBIAIOTh HisIKI CHMBOJIM MOB, 1, BIIMOBIZHO, 11 KOJW HE BUBOJSATHLCS Hi Ha €KpaH, Hi Ha MPUCTPOI IPyKyBaHHS, aje
HUMH MOXKHA YTIPABJISATH BUBEACHHSIM 1HIIHMX JaHUX.

Tabmuns 1.1. basoa tabauus konyBanus ASCII

32 48 64 @ 80 P 96" 112 p
331 491 65 A 81Q 97 a 113 q
34" 50 2 66 B 82 R 98 b 1147
35 # 513 67C 83S 99 ¢ 1155
36$ 52 4 68 D 84T 100 d 116t
37 % 535 69E 85 U 101 e 117 u
38& 54 6 70F 86V 102 f 118 v
39" 557 71G 87 W 103 g 119 w
40 ( 56 8 72 H 88 X 104 h 120 x
41) 579 731 89Y 105 i 121y
42 * 58 74 902z 106 1227
43 + 59 ; 75K 91 107 k 123 {
44, 60 < 76 L 92\ 108 | 124 |
45 - 61 = 77M 93] 109 m 125}
46 . 62 > 78 N 941 110 n 126 ~
471 637 790 95 1110 127

[MounHaroun 3 xomy 32 mo kox 127 po3milieHi KoM CHMBOIIB aHIIICEKOro andasiTy, pO3IUIOBHX 3HAKIB,
uudp, CUMBOJIIB apU(MMETUUHUX i 1 JeIKUX TONOMDKHUX CUMBOMIB. ba3oBa Tabmuus komyBanus ASCII npuBeneHa B
Tabmmm 1.1.

AHANOTIYHI CHCTEMH KOIyBaHHSI TEKCTOBHX JaHWUX OynmHu po3poOiieHi B iHmUMX KpaiHax. [Ipore migrpmmka
BUPOOHMKIB YCTATKyBaHHs 1 mporpam BuBena amepukaHcbkuil kom ASCIl Ha piBeHbp MDKHApPOJHOrO CTaHAAPTY, 1
HAI[IOHAIbHUM CHCTEMaM KOIYBaHHS MPUUIIUIOCH "BiICTYNHTH" Y IPYTY, POIIUPEHY YaCTHHY CHCTEMH KOAYBaHHS, IO
BHU3HAYAETHCS 3HAYCHHSAMH KomiB Bim 128 mo 255. BiacyTHICTP €IMHOTO CTaHOapTy B Wil oOmacTi Mpw3BIiB OO
MHOXKHHHOCTI OJTHOYaCHO YHHHUX CUCTEM KOIYBaHHSI.

Tak, HanmpuKIa, KOAYBaHHS CHMBOJIB POCIHCHKOI 1 yKpaiHChKOI MOB, Bimome sik komyBaHHs Windows-1251,
OyIro BBeZeHO "'330BHI" - KoMmaHi€to Microsoft, ane, 3 oAy Ha MIMPOKE TMOMIUPEHHS ONEepAIliifHAX CHCTEM Ta 1HIIHNX
mpoaykTiB miei kommaHii Ha TepeHi CPCP, BOHO TTOOKO 3aKpimmiiocs i 3HAWIIIO MUpOoKe momupeHHs. Lle koayBaHHS
BHKOPHCTOBYETHCS Ha OIIBIIIOCTI JIOKAJIBHUX KOMI'IOTEPIB, SIKi MpamioloTh Ha ruiatdopmi Windows.

SIkmo mpoaHai3yBaTH OpraHi3aliifHi TPYAHOLI, MOB'S3aHi 31 CTBOPEHHSM €AWHOI CHUCTEMHM KOJIYBaHHS
TEKCTOBUX JAaHUX, TO MOXKHA MPHUUTH J0 BICHOBKY, 1[0 BOHW BHUKIIMKaHI 0OMeXeHUM HabopoM KomiB (256). B Toii xe
Yac OYEBUIHO, IO KOJNW, HANPHUKIIAM, KOAYBATH CHUMBOJIM HE BOCBMHPO3PSIHIMH JIBIHKOBUMH YHCIIAMH, @ YHCIAMH 3
OUTBIIOI0 KUTBKICTIO PO3PSAiB, TO ¥ Jiama3oH MOXJIMBHX 3Ha4YeHb KOMiB craHe Habarato Oimpmum. Cucrema, sika
TPYHTY€EThCSI HA 16-po3psAIHOMY KOXyBaHHI CHMBOIIB, oaepkayiia Ha3By yHiBepcaspHOi - UNICODE. IlictHanmsrs
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PO3PSAIIB JO3BOJISAIOTH 3a0C3MEUNTH VHIKATBHI KOJW U 65536 pi3HUX CHMBOIIB - IIOTO JOCTATHRO YIS PO3MIIICHHS B
OIHIN TaOJIHIl CUMBOIIB OLIBIIOCTI MOB IUIAHETH.

HesBaxatoun Ha TpHBiaJIbHY OYEBHIHICTH TAKOTO MiJXOAY, NMPOCTHH MEXaHIYHWI IepexiJl Ha JaHy CHCTEMY
JIOBTMI 4Yac CTpUMYBaBCs i3-3a HEIOCTAaTHIX pecypciB 3aco0iB OOYMCIIOBAIFHOI TEXHIKM (y CHCTEMi KOZYBaHHS
UNICODE yci TekcTOBI TOKYMEHTH aBTOMAaTHYHO CTAarOTh yBivi AOBIIMMH). B apyriit nonoBuHi 90-X poKiB TEXHIYHI
3aco0M JOCATIIM HEOOXiTHOTO PiBHS PeCypCiB, 1 CHOrOJHI CIIOCTEPIraeThCs MEpeKIagaHHs JOKYMEHTIB 1 IPOrpaMHHUX
3aco0iB Ha YHiBepcalbHY CHUCTEMY KOayBaHHS. i1 IHAMBIAyaJbHUX KOPUCTYBAUiB I JOMAIO OUTBIINX TypOOT Ha
Y3TOJPKEHHS! IOKYMEHTIB, BUKOHAHUX y PI3HUX CHCTeMax KOAYBaHHS, aje 1€ TPYAHOLIl MepeXiJHOro Iepiony.

3. Cranpapt FOHiko

Crangapt IOnikon (Unicode) 3anpomonoBanmii B 1991 pomi HekoMepuiiiHoro oprasizamiero «KoHcopiiym
IOnikomy» (Unicode Consortium, Unicode Inc.). 3acTocyBaHHS IIBOTO CTAaHAAPTY TO3BOJISIE KOAYBATH JOCUTH BEIHMKE
YHCIIO CHMBOJIB 13 DPI3HMX NHMCeMHOCTeH: y nokymeHtax Unicode MOXyTh OyTH cycigaMu KHTaiChKi ieporiidw,
MaTeMaTW4Hi CHUMBOJIM, JITEPU TIpeubkoro aidariTy, JNATHHHII 1 KHPWIHII, TPH IHOMY CTa€ HENOTPiIOHUM
MEePEMHUKaHHS KOIOBUX CTOPIHOK.

VYHiBepcanbHa cucrema koxyBaHHs (FOHikon) € HaOopoMm rpadiuHUX CHMBOJIB 1 CIIOCOOOM IX KOIYBaHHS IUIs
KOMIT'FOTEPHOI 0OPOOKH TEKCTOBHX JaHHX.

I'padiuni cumMBONMM - 1Ie CUMBOJH, SKi MarOTh BUIUME 300pakeHHs. ['padiuHiM CHMBOJAM MPOTHCTABISIOTHCS
YIIPaBJISIFOYi CHMBOJIM 1 CUMBOJTH (pOpMaTyBaHHSI.

I'padiunHi cMMBOMHM BKITIOYAIOTH B ceOe Taki IpyIH:

* JTiTepH, IO MICTATHCS NPUHAKMHI B OHOMY 3 00CIIyrOBYBaHUX aj(aBiTis;

* uudpu;

* 3HaKM IyHKTYyallil;

* crieliabHi 3Haku (MaTeMaTUyHi, TEXHIYHI, 11€0rpaMu TOIIO);

* PO3IITHHUKH.

Omxe, FOHiIKOA - Le cucTeMa Juis JIiHIHHOrO mojmaHHs Tekcry. CHMBOJIM, IO MaloTh JONATKOBI Haa- abo
HIIPS/IKOBI €JIeMEHTH, MOXYTh OYTH MOJaHi y BUINIAN MOOYIOBaHOI 3a IMEBHHMH IPaBWJIAMH TIOCIIIOBHOCTI KOJIIB
(cknmamHuii BapiaHT, composite character) abo y BHUMISAI €IMHOrO CHUMBONY (MOHOJNITHHMH BapiaHT, precomposed
character). Ha nanumit MOMEHT BBa)a€ThCsi, IO BCI JIITEPU BEJIHMKUX muceMHocTeit y KOHIKoA BHeceHi, 1 SIKIIO CUMBOJ
JOCTYIHHH y CKJIQJIHOMY BapiaHTi, yOJIrOBaTH MOr0 B MOHOJIITHOMY BUIJISAL HE MOTPIOHO.

I'padiuni cumBonu B FOHIKOMAI AIMSATHCS HA MPOTSHKHI 1 HeNmpoTshkHI (0e3 mupuHU). HenpoTsbkHI CUMBOMY U
BiJIOOpakeHHI He 3aiiMaroTh Micll B psiiKy. Jlo HUX Hajexarh, 30KpeMa, 3HAKH Harollocy Ta iHIII JIaKpUTUYHI 3HAKH.
SIK MpOTSKHI, Tak 1 HEMPOTSHKHI CUMBOJIM MalOTh BJIACHI KOJIW. [IpOTSHKHI CMMBOJIM HAa3WBAKOTHCS TAKOXK 0a30BUMH
(base characters), a HempoTshbkHi - MomudikoBaHuMHU (combining characters); mpuuOMy OCTaHHI HE MOXYTh
3ycTpiyatucs camocTiiiHo. Hampuknan, cMMBON «&» Moe OyTH TONAHMI SIK IOCIIIOBHICTE 0a30BOTO CHMBOIY «@»
(U+0061) i mogudikyrogoro cumpoiny «’» (U+0301) abo sik moHomiTHHE cumBon «&» (U+00C1).

OcoOnuBuit TN MOAM(IKOBAHMX CHMBOJIB - CENEKTOPU BapiaHTIB HakpecieHHs (variation selectors). Bonu
JUIOTH TUTBKH HA TI CHMBOIIH, JUIS SIKMX TaKi BapiaHTH BH3HAYEHI.

Huns cymicHocTi 31 crapumu 16-0iTHUMHU cuctemamu Oyna BuHailneHa cuctema UTF-16, me mepmni 65 536
MO3UIIIH, 32 BUHATKOM no3umiid 3 iHtepBany U+D800 ... U+DFFF, BimoOpaxkarothcsi Oe3nocepequbo sik 16-0iToBi
YHCIa, a peliTa MOIAIThCs K «CyporatHi mapu» (mepumwmii enemeHnt napu 3 obmacti U+D800 ... U+DBFF, npyruii
enemeHT napu 3 odnacti U+DCOO ... U+DFFF). Jlns cyporatHux map Oyina BUKOpHCTaHA YaCTHHA KOIOBOTO MPOCTOPY
(2048 mo3wmtiif), BiIBEAEHOT'O «UII OKPEMOT'O BUKOPUCTAHHS.

Ockinbku B UTF-16 moxHa Binobpaszutu Tinbku 220+216-2048 (1 112 064) cumBoiiB, To Le YMclI0 1 OyiIo
BHOpPAHO 33 OCTATOYHY BEIMYNHY KOI0BOr0 npocTopy FOHikomy (miamason komis: 0x000000-0x10FFFF).

Koposuii npoctip IOHikoxy po36uro Ha 17 mmomun (planes) mo 26 (65 536) cumponis. Hynbopa miomuHy
(plane 0) HazuBaethcs 06a3o0Boro (basic) 1 MICTUTh CMMBONIM HaWOIIbII BXXMBAHUX MHCEMHOCTEW. Pemra rurommH -
nonatkoBi (supplementary). Ilepmia miommaa (plane 1) BHKOPHCTOBYETHCS B OCHOBHOMY JJISl ICTOPHYHHX
nuceMHoctel, npyra (plane 2) - mis piiko BHKOPUCTOBYBaHHX iepormiiB kuraiicbkoro muchMma, Tpers (plane 3)
3ape3epBoBaHa I apXaidHNX KUTaHChKUX iepormidis. [Inomuan 15 1 16 BuaiNeH] A7 OKpEeMOTro BXKHBAHHS.

Hns mo3nauenHs cumBoriB Unicode BukopucTOBYeThCs 3amuc BUny «U+xxxx» (mnsa xomiB O ... FFFF), abo
«Utxxxxx» (mms xomiB 10000 ... FFFFF), abo «U+xxxxxx» (mms komie 100000 ... 10FFFF), me xxx -
mricTHaAuATHpUYHI udpu. Hanpuknan, cumoin «so» (U+044F) mae kox 044F16 = 110310.

Temu momoBinei
1. Tlomanusa mannx 8 EOM.
2. Yucna 3 (ikCOBAaHOI TOYKOIO.
3. Ywucia 3 m1aBarov0r0 TOUYKOIO.
4. Konysauns nanux B iHpopmaTumi. Tabmus kogyBanas ASCIL.

Jlitepatypa
1. Banmeprxisaniit M.M. KommrorepHi OocHOBH cucTeM KibOepOe3meku: HaBd. MOciOHMK/ 3auepkistHuit M.M.,
Crpykos B.M.-Xapkis: Tos. «B gene», 2017.- 292 c.
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2. Iudopmaruka: Komm’rorepHa texnika. Komm’torepni Texnomorii: IlizpydHWK s CTyIZEHTIB BHIIMX
HaByYaIbHUX 3aknanaiB / 3a pex. Ilymxaps O.1. — K.: Kapasena, 2004.
3. T'muncekuii 5. M. [Ipaktukym 3 iHpopmarnku: HaBuansauii mociounk. — JIeBi: "Heon", 2001. — 224 c.

Tema 2 ApxiTekTypa 00UHCITIOBAIEHUX CHCTEM

Ceminapcbke 3aHATTs: By3/11 004HC/II0BAJIBHUX MAIIIMH
Merta 3anaTrsa: BuBunty ocHocHi By3nmu EOM

TpuBaijicts: 2 ron

HaBuajbHi nMTAHHSA
1. Tpurepu
2. [eumdparopu;
3. Pericrpy;
4. 3aranpHa mMHa
Tpurepu

Tpucep — 1e HaWUNPOCTIMIMI TOCHIAOBHUX NPUCTPIH, SKUH MOXE TPHBAJIMH Yac 3HAXOMUTUCS B OJHOMY 3
JIEKIJIbKOX MOXKIIMBHX CTIMKHMX CTaHiB 1 MEPEXOAWTH 3 OJHOTO CTaHy B IHINMH TiJl BIUIMBOM BXIJHHX CHTHAIB.
[NocnigoBHUMHU Ha3MBAIOTHCS TaKi JIOTIYHI MPHUCTPOI, BUXIJHI CUTHAIM SIKMX BU3HAYAIOTHCS HE TUIBKM CUTHAJAMH Ha
BXOJ[aX, a i mepenmicTopiero iXx poOOTH, TOOTO CTAaHOM EJIEMEHTIB Mam'sTi. Tpurep - OMUH i3 0a30BHUX EIIEMCHTIB
1 (pOBOI TEXHIKH.

3a cnocoboM poOOTH 3 CHIHaJIaMU PO3PI3HAIOTh ACHHXPOHHI, CHHXPOHHI 1 3MillIaHI TPUT€PHI CXEMH, CTATUYHI Ta
IMHAMIYHI CXEMH.

Acunxpornuii mpuzep 3MiHIOE CBili cTaH O€3MOCEPEAHHO B MOMEHT IOSBU BIAMOBIAHOTO 1H(pOPMAIIHHOIO
curHany. CuHXpoHHi mpuzepu pearyoTh Ha 1HpopMaliliHi CUTHAIH TUTBKY 32 HAsBHOCTI BiJINOBIIHOIO CUTHAITY Ha TaK
3BaHoMy Bxofi cunxporizaiii C (clock). Leii BXij mo3Ha4a€eThCs TEPMiHAME «CTPUOOK», «TakT». CHHXPOHHI TPUIEPH Y
CBOIO 4Yepry JISTbCS Ha TPUTEpU 31 CTATUYHMM (CTATHYHI) 1 AMHAMIYHUM (IMHAMIYHI) YIPaBIiHHAM Ha BXOZI
cunxponizaitii C. Cmamuuni mpuzepu CupuiiMaroTh 1HPOPMALIHHI CUTHAIW MPH MOJAYl HA BXIJ JIOTIYHOT OMHHMIII
(npsiMuit BXig) abo soriyHoro Hyis (iHBepcHUi BXin). Junamiuni mpuzepu cupuiiMaioTb iHQOpPMALIiiHI CUTHAIIU TIPU
3MmiHi (nepenani) curnany Ha Bxomi C Bix 0 no 1 (npsimuit nmunamiunuii C-Bxin) ado Big 1 1o O (iHBepcHUiA AUHAMIYHHUN
C-Bxin).

CraTtuyHl TpUrepH y CBOIO Yepry AUISATHCS HA ONHOCTYINEHEBi (OIHOTAKTHI) Ta ABOCTYIEeHeBi (IBoTakTHi). B
00HOCmYynene6oMy mpuzepi € OIHA CTYIiHb 3amam'siToByBaHHs iH(opmaiii, a B dsoxcmyneneeomy - IIBI TaKux
cryneni. Criouatrky iH(pOpMallisi 3aMUCYEThbCs B HEPIIY CTYIiHb, & IMOTIM IEPENUCYEThCS B OPYry 1 3'SBISETHCS HA
Buxozi. /IBocryneHesuii Tpurep noznavaersest TT.

3a CTpYKTYpPHOIO TMOOYAOBOI PO3PI3HAIOTH OJHOTAKTHI, JBOTAKTHI TpPUTEpU 1 TpUrepu 3 ITUHAMIYHHM
YIIPaBJIIHHSM.

3a crocoboM peakiiii Ha MEPelIKOIU € npo3opi i Henpo3opi Tpurepu. Hermpo3opi, B CBOIO 4epry, AUISATHCS Ha
nponukni 1 Henponukni. 3a GyHKIIOHAEHUM TIpU3HaYeHHsM po3pisusiiors RS, D, JK, T, RR, SS, EE, DV Tpurepu.

[Ipu BUTOTOBIIEHHI TPUrepiB 3aCTOCOBYIOTHCS MEPEBAKHO HAMIBIPOBIAHUKOBI MpUiaau (SK MPaBUIIO, MOJHOBI
TPAH3UCTOPH), Y MHUHYJIOMY - €JIeKTPOHHI JiamMnu. Ha chOrosHi JOTiYHi CXeMH, B TOMY YHCII 3 BUKOPHUCTAHHAM
TPUTEPiB, CTBOPIOIOTHCS B IHTEIPOBAHUX CEPEIOBHUINAX PO3POOKH i/l Pi3HI MPOrpaMOBaHi JIOTIYHI iHTErpajibHi CXeMHU
(IUTIC). BUkOpHCTOBYIOTECSI B OCHOBHOMY B OOYHCITIOBANIBHINM TEXHII I OpTaHizallii KOMIIOHEHTIB OOYUCITIOBATTHHIX
CHCTEM: TIPOIIECOPIB, PEriCTPiB, JIYUIFHUKIB, OEPATHBHOI ITaM’SITi.

3a (pyHKIIOHATFPHUMHU MOXIIUBOCTSIMH TPHUT'€PH AITATHCSA Ha Taki KIacH:

* 3 po3minpHOIO ycraHoBkowo cTaHiB 0 i 1 (RS-tpurepm). Skmio Tpurep € CHHXpPOHHHM - JTOJAETHCS BXiJ
cuaxpomizatii C;

* yaiBepcanbHi (JK-Tpurepn);

* 3 mpuiiMaHHIM iHpopMaiii ogHuM BxogoM D (D-tpurepu, abo Tpurepu 3aTpHUMKN);

* 3 paxyHKoBuM BxonoMm T (T-tpurepn).

KokeHn Tum Tpurepa Mae BIacHy TaOnHIio podoTn (TabiuIto icTHHHOCTI). BuxinHuii cTaH Tpurepa, sSK MpaBwio,
mo3HavYa€eThes NiTeporo Q. IHnexc Oins miTepn 03HadYae CTaH A0 moxadi curHaiy (t) abo micis mogadi curHamy (t +1).

Sxmo Tpurep CHHXPOHHHUH, TO iCHYE TaKOX MOJATKOBHH BXiJl CHHXpOHI3amii. AOM Takdii Tpurep BpaxyBaB
iH(pOpMaIlif0 Ha CHHXPOHHMX BXO/aX, Ha BXOMi CHHXPOHI3amii HEoOXiTHO COpMYBATH aKTUBHHNA (POHT (SK MPaBUIIO,
IOAAaTHUH QPOHT).

Perictpu
Pezicmp — 11e TIOCIiIOBHUH JIOTIYHUI TPHUCTPIii, 0 BUKOPUCTOBYETHCS ISl 30€piraHHs N-po3psaHnX ABIHKOBHX
YuceNl 1 BUKOHAHHS IEPETBOPEHb HaJ HUMH. Perictp € ymopsaKOBaHOIO IIOCITIOBHICTIO TPHUTepiB, YHCIO SKHX
BIJIMOBIIa€ YHCITY PO3PAMIB Yy CIOBi. 3 KOXXHUM pETICTPOM, SIK TPaBHJIO, TOB'S3aHUM KOMOIHAIMHMNA 1rdpoBHiA
TIPUCTPIi, 32 JOMOMOTOI0 SIKOTO 3a0e3MeuyeThCsl BUKOHAHHS JISSIKUX ormepauiil Hax cinoBamMu. PakTH4HO OyIb-sIKHHA
udpoBUil MpUCTpi MOXHA MOAATH Yy BUIJLIII CYKYIHOCTI DETiCTpiB, 3'€IHAHMX OAWH 13 OJHHMM 3a JOMOMOTOIO
KOMOIHaITHNX 1IM(POBHUX IIPUCTPOIB.
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OcHoBoIO 00Y0BH pericTpiB € D-Tpurepu.

TunoBuMHU € Taki onepartii:

* MpUIMaHHS CIIOBA B PETICTD;

* rlepeiayda cJjoBa 3 pericTpy;

* IIOPO3PSIHI JIOTIYHI OIepartii;

* 3CYB CJIOBA BJIiBO 200 BIIPaBO Ha 3aJjaHe YHCIIO PO3PSIB;

* IEPETBOPEHHS ITOCIIIOBHOT'O KOy CIIOBA B MapalieIbHUH 1 HABIIAKHY;

* YCTAHOBKA PETICTpa B IOYATKOBHI CTaH (CKUIAHHS).

Perictpu kacudikyroThcsl 32 TAKUMH BUIAMH:

* HAaKONIMYYBaJIbHI (pericTpu nam'sri, 30epiranss);

* 3CYBHI.

Y CBOIO Yepry 3CYBHI PETiCTPH MIIATHCS:

3a CrIIoco0OM BBEJICHHSI-BUBE/ICHHS 1HPOpMaIIii:

* napaJienbHi - 3amuc 1 3YnTyBaHHs iH(opMalii BiiOyBaeThCsl OAHOYACHO HA BCI BXOAM 13 YCIX BUXOIIB;

* MOCNIJIOBHI - 3amuc 1 3unTyBaHHs iH(OpMallii BiIOyBaeThCsl B TEpLIMH Tpurep, a Ta iHdopMaris, sika Oyna B
LIOMY TPHTepi, IEPE3ANUCYETHCSI B HACTYITHUH - T€ K caMe BiIOYBA€ThCS 1 3 IHIIMMHU TPUT€PAMU;

* KOMOIHOBaHi;

3a HanpsiIMOM Tiepeaadi iHhpopMali:

* OJTHOCIIPSIMOBaHI;

* peBepCHi.

328 OCHOBOIO CHCTEMH YHCIICHHSL:

* BUKOHABUI,

* TpilivacTi;

* IECSITKOBI.

Hemmdparopu

Jewuppamopamu HazuBaroThCsl KOMOIHALIMHI MPHUCTPOI, SIKI MEPETBOPIOIOTh N-PO3PSIHUIT ABIMKOBHU KO y
JIOTIYHUH CUTHAJI, 1O 3'SIBJISIETHCS] HA TOMY BHXO/I, AECSITKOBHI HOMEP SKOTO BIANOBia€ OiHAPHOMY KOIY.

Jemmdpatop mpairoe 3a TakKUM IPUHIMIIOM: Hexai germdpaTtop mae N BXOiB, Ha HUX MOJAHO JBIMKOBE CIOBO
XN-1XN-2 ... Xo, TOJI Ha BUXOJi MATMMEMO TaKHil KOJ PO3PAAHOCTI MeHIHMi aGo pisHuii 2V, 10 po3psa, HOMEp AKOro
JIOPIBHIOE BXIJIHOMY CJIOBY, TNpHMae 3HAYEHHs OAMHHUII, BCl 1HII PO3PSAH HOPIBHIOIOTH HyM0. OYeBWAHO, IO
MaKCHMaJlbHO MOYKIIMBA PO3PSAHICTh BUXiZHOrO cioBa gopisHioe 2N, Takuii nqemmudpatop Ha3UBaEThCs noeHUM. SIKIIO
4acTHHA BXiJHUX HAOODiB HE BUKOPUCTOBYETHCA, TO YMCIIO BUXO/IB MeHIIe 3a 2N, i nemmudparop € nenosnum.

Yacro memnpaTopu AOMOBHIOIOTECA BXOJOM I03BONY pobotu E. fkmio Ha med BXiA HaAXOXUTH OXUHHULSA, TO
neupaTop GYHKIIOHYE, B IHIIOMY BHUIAJKy Ha BUXOl Aeiudparopa BUPOOISETHCS JIOTIYHUI HYJIb HE3AJISKHO BiJl
BXI/IHX CHUTHAIIIB.

IcHytoTs memmdpaTopy 3 IHBEPCHUMH BHXONAMH, Yy Takoro aemudparopa BHOpaHHH pO3psn € HyJeM.
OyHKLIOHYBaHHS AeMU(ppaTOpa OMHUCYETHCS CUCTEMOIO KOH'FOHKIIIN:

F, =0On10n2---0100E
Fl = On-10n-2- 61XOE
F, = On-10n-—2---0,60E

Fonoe = XnaXnoo - X O0E
Fona = XXy X 0E

3BOpOTHE TIEPETBOPEHHSI 3IIHCHIOE MIN(ppaTOp.

Jiyunenux — 1e TpHUCTPiH, HA BHUXOAAX SKOIO ICTAE€THCS MABIMKOBUH (IBIHKOBO-IECATKOBHI) KO, IO
BHU3HAYAETHCS YHCIIOM IMITYbCiB, fKi Hamiinum. JliamnpHUKA MOXyTh OymyBatucs Ha T-tpurepax. OCHOBHHI
napaMmerp JIYMIBHUAKA - MOIYJb PaXxyHKY - MaKCHMalbHE YHCIIO OIMHUYHUX CUTHANIB, K€ MOXXe OYTH IepelivyeHe
nigrsHUKOM. JliumpHrKN o3HavaroTh yepe3 CT (counter).

JiYnNBbHUKY KIacH(PIKYIOTh:

3a MOIYJIeM PaxyHKY:

* IBIMKOBO-JECATKOBI;

* BUKOHABYI;

* 3 JIOBIJTBHUM HOCTIHHMM MOJYJIEM PaxyHKY;

* 31 3MiHHUM MOJYJIEM PaxyHKY;

3a HaNpsiIMOM PaxyHKY:

- cymyioui;

* BiIHIMAIOUi;

* peBepcHi;
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3a croco0oM (GopMyBaHHS BHYTPIIIHIX 3B'S3KiB:
* 3 TIOCJTi IOBHUM ITEPEHECCHHSIM;

* 3 TIApaJIeIEHUM TIEPEHECCHHSM;

* 3 KOMOIHOBAaHUM ITEPEHECCHHSM;

¢ KIJIBLIEBI.

3aranbHa IIUHA

Kiacuuna y3arajnbHeHa CTPYKTypHAa cXxeMa KoMmm'loTepa rmnoaaetecsi Ha puc. 2.3. Ilpu 1mpomy
BHUKOPHCTOBYIOTBCS TaKi MMO3HAYEHHSI:

1TV (mpuctpiii yrpapiiHHSA) OpraHi30Bye aBTOMAaTHYHE BUKOHAHHS MTPOrpaM i PyHKIIOHYBaHHSI O0YHCITIOBATIHHOT
MammHA. OcHoBHE 3aBaaHHs [1Y - BUpOOJICHHS YIIPaBIIsSIOUMX CUTHAIIB 1 PO3IOALN 1X JIAHIIOTOM YIPaBIIiHHS.

AJIIT (aprpMeTHKO-JIOTTHHUH MIPUCTPiiT) MPU3HAYESHUH [Tl BUKOHAHHS apr(METHYHUX 1 JIOTIYHUX onepamniii HaJ
JaHUMH, SIKi HAJXONISITh.

O3I1 (onepaTuBHMIA 3aram’sITOBYIOUUIl MPHUCTPii) € MacHBOM 3alaM'ATOBYIOUMX €JIEMEHTIB, OpPraHi30BaHUX y
BHUTJISII 3aI1aM'sITOBYFOUMX KOMIPOK 1 3JaTHUX 30epiraTi NesKy OJMHHI0 iHPopMallii.

Ipucmpiil 66edenns TIEPETBOPIOE BXiTHY iH(OOPMAIIIIO Y MTOCITIIOBHICTh €ICKTPHYHIX CHTHAJIIB.

IIpucmpiii 6ugedenHs TIEPETBOPIOE TOCIIIOBHICTD ENIEKTPUYHHUX CUTHATIB Yy (OopMy, 3pYUHY IUIS CIPUHHATTS

KOpPHCTYBaueM.
[Mpomecop [Tan a1e | Bineomam’ ATe

H ~ FON Y
b w 3 k N |
-aw Hm sassasassssm FEEsE R amm e T ] EE T T
UTsa sne AIIPIECH <==tsnreesasssassanmsnmnrzanssss P
-« VIPAETHHHA ===« g i il e e e S Y
; 1 p
| I -
K K
W
TTpucTpif [prcTmi SOBHIIIHA
BE & EHHA EBHE &1 £HHA oam ATE

Puc. 2.4 — [llunna (MarictpanbHa) apxitektypa EOM

VY HaBeneHidl Ha puc. 2.4 cxemi 0oOpoOKy iH(opmarii 3/iHCHIOE IEHTPAIbHUI MPOLIECOp, CHHXPOHI30BAHUIA
TAKTOBUMHU IMIYJIbCAMU HPHUCTPOI0 CUHXpOHI3amii. OOMiH iH(opMamiero MK OJOKaMH 3IHCHIOETHCS 33 TPhOMa
MarictpansiMu (IIMHAMH): aJJPECHOI0, JaHUX 1 YIpaBIsitouo0. MaricTpaib ajpecu CIy>KUTb JUls Tiepeaadl Koay aapec,
32 SIKOIO IPOBOXMTHCS 3BEPHEHHS [0 IPUCTPOIB BBENCHHA-BHBEICHHS Ta IHIIMMH 30BHILIHIMH IIPUCTPOSMH.
OOpoGutoBaHa iH(opMallis Ta pe3yiabTaTd OOYKCICHb MEPEAal0ThCs MAariCTpaLII0 JaHHWX. Marictpaib YpaBiiHHS
mepeae yupapIsAiOdi CHTHANIM Ha BCi OJOKHM, HANAIITOBYIOYH MPUCTPOI, MO OEpyTh Y4acTh Y BUKOHAHHI KOMaHIH, Ha
moTpiOHUH pexuM podoTH.

KinbkicTs JIiHIH, SKi BXOAATH Y CKJIaJ IIWHHA, IPUIAHATO HA3UBATH pospsounicmio (wupunoio) uici mmuu. Ilnpuna
aJpecHOl IIMHHW, HAIPHUKIAJ, BU3HAYa€ MAaKCHMAalbHUI PO3MIp OIEPaTUBHOI ITaM’STi, SKa MOXKE BCTAaHOBIIOBATHCS B
obunciroBanbHi cucremi. [lluprHa muHM JaHUX BU3HAYAa€ MaKCHMalbHUN 00’eM iH(OpMaIlii, sika 3a OIMH TaKT MOXKE
ollep>KyBaTUCs ab0 TepenaBaTUCA i€ MHUHOIO.

BukopucranHsa TppOX MaricTpaneil 3a0e3mnedye BHCOKY IMIBUIKOMIIO 1 CIPOIIye Tporec oouncieHHs. MoxinBa
mo0y/10Ba CHCTEMH 3 OTHIEI0 a00 IBOMa MariCTpalsiMH, SKUMH ITOCTiIOBHO IEePEeNaroThes KOJ apecH i 00pobimroBaHa
iHpopMaIis, are Tpu IHOMY 3HAYHO 3POCTa€ Yac BUKOHAHHSA KOMAaHIW 1 YCKIQJHIOETHCS OpraHizaiis oOMiHy
iH(pOpMAaIIi€l0 MK By3JIaMHU.

OmmcaHy CXeMy JIeTKO IOIOBHIOBAaTH HOBHMH IPUCTPOSMH - LSl BJIACTHBICT HAa3UBAETHCS GIOKpumicniio
apximexmypu. JI1s xopucTyBada BIIKpUTa apXiTeKTypa O3HA4Ya€ MOXIIMBICTh BITBHO BHOMpATH CKJIAJ 30BHIIIHIX
IIPUCTPOIB s cBoro KOMIT'FOTEPA, TOOTO KOH(IrypyBaTH HOro B 3aJI&KHOCTI Bijl KOJa PO3B'A3yBaHUX

3agad.

Temu nomoBinei
1.  Icropis po3Butky Ta nokoninast EOM.
2.  TlomsaTTs mpo amapaTHe Ta nNporpamHe 3a0e3MeUeHHs Ta iX B3aEMOJIiIO0.
3.  CrpykTypa Ta OCHOBHI ()YHKIIIOHAJBHI INPUCTPOI MEPCOHATBHUX KOMIT FoTepiB. CHCTEMHHH MOIYIb
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(611ox), MoHiTOp, Ki1aBiaTypa, npyKytounii mpuctpiit [1K.

Jlitepatypa
1. Banmeprxisianii M.M. KommrorepHi OocHOBH cucTeM KiOepOe3meku: HaBd. TMociOHMK/ 3auepkistauii M.M.,
CrpykoB B.M.-Xapkis: Tos. «B mene», 2017.- 292 c.
2. Iudopmaruka: Komm’rorepHa Ttexnika. Komm’torepni Texnomorii: [lizpydHWK s CTYIZEHTIB BHIINX
HaBYaNbHUX 3aKnaiB / 3a pen. [Iymkaps O.1. — K.: Kapasena, 2004.
4. OcHoBu iH(MopMariitHux TexHoioriii i cucrem- [linpyunuk / B. A. [asmum, JI. K. Tminenko, H. b.
IITaxosceka. JIsBiB : Bugasuuirso JIsBischkoi nomitexHiku, 2018. 620 ¢

Tema 2 ApxiTekTypa 00UHCITIOBAIEHUX CHCTEM

CeminapcbKe 3aHATTSA: APXiTeKTypa 004HCII0BAJIBHUX CHCTEM
Merta 3auarTsa. O3HaliOMUTHCH 3 3arajJbHOI0 apxiTeKTypmo 00YHCITIOBATILHUX CHCTEM

Tpusaijicts: 2 ron

HaBuanbnHi nuTanns

1. [ToHATTS apXITEKTYypH.
2. Knacuoikaris apXiTeKTyp 00UnCIIOBaIbHIUX CUCTEM.
3. Apxitektypa ¢poH Heiimana.

[ToHATTA apXiTeKTypH

B oOuncnioBajibHI Haylll BUKOPUCTOBYIOTbCS TpPH TEPMIHHM, TMOB'si3aHi 3 MOOYAOBOI EJEKTPOHHO-
O0YHCITIOBAIGHOI MAIlMHKU. ApXimekmypa Komn'romepa - 1i¢ ONHC KOMIIOHEHT KOMITIOTEpa Ta IiX B3a€MOIi.
Opzanizayis Komn'tomepa - 11e ONC KOHKPETHOI peaiizauii apxitektypw, 1 BrineHHs "B 3amizi". Tperiii TepMmiH - 11e
cxema Komn'iomepa, I€TaNbHUNA OMUC WOrO0 €JIEKTPOHHUX KOMIIOHEHT, iX 3'€[JHaHb, TNPHCTPOIB >KHUBJICHHS,
OXOJIOJDKEHHS Ta 1HImMX. [Iporpamicry AOCHTh 4acTo TOTPIOHE 3HAHHS apXIiTEKTypH KOMIT'IOTEpa, pijiie Horo
oprasi3ailii i HIKOJIM - CXeMH KOMIT'IoTepa.

OobunciaoBaibHa MalIMHA (KOMIT’I0TEP) - 116 KOMIUIEKC TEXHIYHUX 1 MPOrpaMHUX 3aco0iB, IPU3HAYCHUH IS
aBTOMATH3Allii MMiIrOTOBKHY 1 pO3B’sA3yBaHHs 3a/1a4 KOPUCTYBaya.

Oo0unciaoBaIbHA CHCTEMA - 1€ CYKYITHICTh B3a€MOIIOB'SI3aHUX MPOLECOPIB 200 OOUMCIIOBAIBLHUX MAIMH,
nieprdepiliHoro odaHaHHS Ta IPOrPaMHOro 3a0e3NeueHHs U PO3B’ sI3yBaHHs 3a]ja4 KOPUCTyBaya.

OCHOBHOIO BiJIMiHHOIO PHCOI0 OOUHUCITIOBAIILHUX CUCTEM € HAsIBHICTh B HUX 3aC001B, IO Peai3yloTh napajieibHy
00po0OKy 3a paxyHOK TMOOYJOBH MapalelbHUX TUIOK OOYHMCIEHHS, IO SK TPaBWio, HE NepeadadacTbCst B
00YHCITIOBAIBHUX MAIIMHAX.

OueBHHO, 10 BiIMIHHOCTI MK OOYHMCITIOBaJbHUMH MAalllMHAMU Ta OOYHCIIOBAIILHUMHU CUCTEMaMH HE MOXYTh
Oyrd TOYHO BU3HA4YeHI (OOYMCIIOBAJbHI MAIIMHK HAaBiTh 13 OJHMM IIPOIIECOPOM MAIOTh pi3HI 3aco0u
po3mapajentoBaHHs, a OOYHCIIOBAJbHI CUCTEMH MOXYTh CKJIAJaTUCS 3 TPAAULIHHMX OOYMCIIOBAJIBHHX MalIMH abo
MIPOLIECOPIB).

ApXiTeKTypa 00YHCIIOBAJBLHOI CHCTEMH — II€ CYKYIHICTh XapaKTEepUCTHK 1 IapaMeTpiB, 10 BH3HAYAIOThH
(YHKI[IOHAJIBHO-JIOTIYHY 1 CTPYKTYpPHO-OPraHi3oBaHy CHUCTEMY 1 3adillaloTh B OCHOBHOMY pIBEHb MapalielibHO
MPAIIOIYUX 00YMCITIOBaYiB. [IOHSTTS apXITEKTYpH OXOIUTIOE 3arajibHi MPHHIMIN NOOYI0BU 1 (DYHKIIIOHYBaHHS,
HANOLIBII iCTOTHI I KOPHCTYBaya.

PeBormorito B KOMITIOTEPHUX apXiTEKTypax 3MIHCHHUB MPHHIMI MapajelbHoi 0OpOOKH JaHUX, IO BTLIIOE €10
OIHOYACHOTO (MapajelbHOro) BUKOHAHHA KimbKoX nid. OOpoOka maHWX Mae OBa PI3HOBUOM: KOHBEEPHA Ta BIAacHE
napa’esbHa.

Knacudikaris apxiTeKTyp 00UHCIIOBaIbHIUX CUCTEM.

IMapanenbna o0podka. SKImO SKUACH TPUCTPiHi BUKOHYE OOHY OIEPAIlif0 32 ONMHHIKO Yacy, TO THCAIY
orepariii BiH BUKOHA€ 33 TUCSYY OJUHHIG. SIKIO BBaXKAaTH, IO € M'SATh TAKUX HE3AICKHUX IPUCTPOIB, 3MATHHUX
MPAIOBATH OJIHOYACHO, TO Ty XK THCAYY OIeparliil CHCTeMa 3 M'SITH NPUCTPOIB MOXKE BUKOHATU BXKE HE 33 THUCAUY, a 3a
JBICTI OMUHMITH Yacy. AHamorigHo cucrtema 3 N mpuctpoiB Ty x poboty BukoHae 3a 1000/N omuaumie yacy. OnHak 11e
iZleaTbHe TPUCKOPEHHS BIOAETHCS ONIEPXKATH JIUIIE B JOCHTH CIEMiaJbHUX CHUTYalifsX, KONH IMiJ3a/Jadi IOBHICTIO
He3aJeXHI (HampUKIaL, 3aaada mepedopy, 370M MmapoiiB). AGH CTallo 3pO3YMLIIIIE, PO3TIISTHEMO HPHUKIA 3 SKHUTTS.
SIK1110 0/THA JFOUHA CKOIYE OAWH KBAIPATHUN METp 3eMIIi 32 JIBi XBHIIMHH, TO [ HE 03HAYAE, [IO [BAHAIISATH YOIOBIK
CKOITAaf0Th WOT'0 3a JECATHh CEKYHI: BOHH OyIyTh 3aBayKaTH OIUH OJHOMY i poOoTa Timbku croBimbHHUTECS. 11lo k mo
00YHCIICHB, TO € ATOPUTMH, SIKi TP PO3IAPaJICIIOBaHHI HE TUTHKU HE Jaf0Th MIPUCKOPESHHS, a HaBITh CIIOBLITEHIOIOTHCS.

KonBeepna o6podka. [1{o HeoOXimHO I AOmaBaHHS ABOX JIMCHUX YHCEN, MOAaHMX y (opMi 3 IIIaBArOUOr0
KkoMor0? MHOXHHA JpiOHUX OTepariii TakuX, sSK MOPiBHSIHHS MOPS/IKIB, BUPIBHIOBAaHHS TOPS/IKIiB, TOaBaHHSI MaHTHC,
HopMamizamiss 1 T.1. Ilpomecopyn mepmmx KOMITIOTEpiB BHKOHYBadM Bci I "Mikpoomepamii" Ui KOXHOI Tapu
apTyMEHTIB TOCIIIJOBHO OJHA 3a OJHOK JO THX Iip, MOKH HE JOXOMIN O OCTATOYHOI'O PE3YAbTATY 1 JHIIE MiCIs
IILOT'O TIEPEXOMIIH JI0 0OPOOKM HACTYIHOI Mapy JTOAAHKIB.



13

Inest koHBeepHOI OOpOOKHM MONATAaE y BUALIEHHI OKPEMHUX €TalliB BHKOHAHHS 3arajlbHOI oreparii, mpuiomy
KOXKHUI eTall, BUKOHABIIM CBOIO POOOTY, epeaaBaB OM pe3yabTaT HACTYIIHOMY, OMHOYACHO NPHAMAIOYH HOBY MOPIIIO
BXiHUX JaHuX. OfepKyeMO OYECBHUIHHMH BHUTpall y MIBUIKOCTI OOPOOKM 3a paxyHOK CYMILIECHHS IOIEPEIHBO
PO3HECEHHX Y Yaci omepartiii.

MaOyTh, HaiOUIBII PaHHBOIO | HAWOUIBII BIOMOIO € Kiacudikallis apXiTeKTyp OOYHMCIIOBAJIHHUX CHCTEM,
3amporoHoBaHa B 1966 poui M. ®ninnom. Knacudikamis 0a3yeTbcsi Ha MOHATTI MOTOKY, MiJl SIKUM PO3YMi€ThCS
TIOCITIJIOBHICTh €JIEMEHTIB, KOMaHJl a0 JaHUX, II0 0OpoOIsieThesl mporecopoM. Ha ocHOBI YMcia MOTOKIB KOMaHJ i
MOTOKIB Aanux DIIiHH BUIIJISE YOTHPH KJaacu apxitektyp: SISD, MISD, SIMD, MIMD.

SISD (single instruction stream/single data stream) - oguHOYHMIA TOTiK KOMaH[ 1 OJMHOYHMI MOTIK AaHuX. [0
LOT0 KJIacy HaJIe)KaTh, HacaMIlepel, KIIaCH4Hi TOCHiI0BHI MalvHy, abo iHaKIe, MalmHA ()OHHEHMAaHiBCHKOTO THITY.

B Takux MammHax € TUTBKA OMUH IMOTIK KOMAaHI, BCI KOMaHIM OOpPOOJISIOTHCS TOCIIJOBHO OIHA 3a OTHOIO i
KO)KHAa KOMaH/1a 1HILIIO€ OJJHY OTIEpAallifo 3 OHUM IIOTOKOM JIaHUX.

SIMD (single instruction stream/multiple data stream) - oxuHOYHMIT TOTIK KOMAH/I | MHOKHHHHIA TOTIK JaHuX. B
apxiTeKTypax NoAiOHOro poy 30epiraeThCs OJMH MOTIK KOMaHJ, IO BKIIIOYAE, HAa BiJIMIHY BiJl TMONEpEIHLOTO Kiacy,
BeKTOpHI kKoMaHmu. Lle 103BONs€ BHKOHYBAaTH OJHY apu(METHUYHY OIepaliro Bifpady Han OaraTbMa JaHUMH -
eneMeHTaMu BekTopa. Crioci0 BUKOHAHHSI BEKTOPHUX ONEpalliidi He 00roBOPIOETHCS, TOMY 00pOOKa €IEeMEHTIB BEKTOpa
MOJKE TIPOBOJUTHCS a0 MpoiecopHoro Mmatpuieto, sk B ILLIAC IV, abo 3a 10moMorow KOHBEEpa, SK, HAPUKIA, B
marnai CRAY-1.

MISD (multiple instruction stream/single data stream) - MHOKHHHUI TTOTIK KOMaH/I i OMUHOYHUI MOTIK JaHUX.
[lependauaeTbcsi HAsIBHICTh B apXiTEKTypi 0arathboX MPOLECOpIB, sIKi 0OpOOIISIOTh OJMH 1 TOM ke MOoTik aaHux. [Ipore
Hi OninH, Hi iHOI (axiBIi B rany3i apXiTEeKTypy KOMITIOTEPIB 10 CHOrO/IHI HE 3MOIJIH MOJaTH NEPEKOHIUBUI TPHUKIIA/
peanbHO ICHYIOYOI OOYHMCIIOBAIBHOI CHCTEMH, MOOYJOBAaHOI 3a JaHWM MPUHLIMIOM. PsJi NOCTIIHHMKIB BiIHOCSTH
KOHBCEpHi MaliuHUu A0 AAaHOro Kiiacy, npoTe e HE 3HAMIIIO OCTATOYHOIO BU3HAHHS B HayKOBOMY CHiBTOBapI/ICTBi.
Bymemo BBaXkaTH, 110 OKU JaHUH KJIac MTOPOXKHIH.

MIMD (multiple instruction stream/multiple data stream) - MHOXHHHHI MOTIK KOMaHI i MHOXHHHHH TOTIK
nanux. llel kmac pomyckae, 1m0 B OOYMCIIIOBANBHIM CUCTEMI € KijbKa MPUCTPOIB 0OpOOKHM KOMaH, 00'€JHAaHHX B
€JIMHUM KOMIUTEKC 1 TPAIFOI0YMX KOXKHHUH 31 CBOIM TIOTOKOM KOMaH/I i JaHUX.

3anpornoHoBaHa cxema Kiacudikailii ak 0 CbOroJ(HI € 3aCTOCOBHOIO MPH MOYATKOBIH XapaKTEPUCTHILII TOrO YU
iHIIOro KoMm'torepa. SIKIIO rOBOPUTHCS, LIO KOMI'OTEp HalexuTh 10 kiacy SIMD abo MIMD, to Bimpasy crae
3pO3yMiMM 0a30BHI HPUHIMII HOro poOOTH, 1 B JESIKHMX BHIIQJIKaX LLOro OyBae IOCTaTHBO. [IpoTre BWAHO 1 sIBHI
HeNOoJiKH. 30KpeMa, JesiKi 3aciyroByloui yBaru apxiTekrypu, Hanpukiaia, dataflow i BekTOpHO-KOHBEEpHI MaIIMHH,
YiTKO HE BIUCYIOThCS B JaHy Kiacudikamiro. [HImil Henomik - 1ie HaaMipHa 3anoBHeHicTh kinacy MIMD. HeoOxigHuii
3aci0, skl OLIbII BUOIPKOBO CUCTEMATH3YE apXITEKTYpH, MO 32 DIIIHHOM MOTPAIUISIOTh B OAMH KIIAC, ajie 30BCIM Pi3Hi
3a KUIBKICTIO IIPOLIECOPIB, IPUPOJIOIO 1 TOMOJIOTIEI0 3B'13Ky MIXK HUMH, 32 CIIOCOOOM opraHizailii mam'sri i, 3BU4aiHO K,
32 TEXHOJIOTI€I0 IIPOrPaMyBaHHS.

Ha cporozHi icHYIOTh pi3HI MeToaM Kiacudikallii apXiTeKTypH napaielbHiX 00YHCIoBaIbHUX cucteM. OzHa i3
MOXITUBHX KJIacu(iKalliii MoJsirae B pO3IUICHHI MapanelbHUX 00YUCITIOBAILHAX CHCTEM 32 TUTIOM IaM'sTi.

BekTopHo-koHBeepHi komn'torepu. KonseepHi (yHKIIOHAIBHI MPUCTPOT 1 HAOIP BEKTOPHUX KOMaHJ - Lie JBi
0COOJIUBOCTI TakuxX MammH. Ha BimMiHY BiJ TpagulifHOTO MiIXOMy, BEKTOPHI KOMAaHIM OINEPYIOTh MAaCHBAMU
HE3aJIeKHUX JaHUX, 10 JO3BOJIsE e()eKTHBHO 3aBaHTAXKYBATH JOCTYIHI KOHBeEpH, TOOTO KoMaHIa Buxy A=B+C moxe
O3HayYaTH JOaBaHHS ABOX MACHBIB, a HE IBOX YHCEIl.

MacusHo-napajienbli komn'vorepu (MPP-cuctemu). MacuBHO-napanenbHi KOMO'FOTEpPU 3 PO3MOALICHOO
mam'saTTio. [nes moOymoBH KOMITIOTEPIiB IIFOTO KIJIACY TPHBiaNbHA: Bi3bMEMO CEpiifHI MIKPOMPOLECOPH, TOCTAYMMO
KO)KHHH CBO€IO JIOKAIBHOIO TAM'STTIO, 3'€IHAEMO 33 JOMOMOTOI0 JIESKOr0 KOMYHIKAaIliIfHOTO cepemoBHINa - OT i BCE
(puc. 2.1).

OnepaTHEHA DnepaTHEHA DnepaTHEHA
IaMm ATk IaM ATE IamM ATk
CACHE-maw’ ATE CACHE-naw ae CACHE-maw ate
[Tponecop [pomecop [Tpouecop

KonyHEamile cepenoBHIE

Puc. 2.1. Cxema apxitekrypun MPP-cucremn
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[epeBar y Takoi apxiTeKTypH Maca: SIKIIO IMOTpiOHa BHCOKa IMPOAYKTHBHICTH, TO MOKHA JOJIATH IIE MIPOLIECOPH;
SKIO oOMexeH1 (iHaHCH abo 3a3jajeriip BigoMa HeoOXiTHAa OOYMCIIOBAJIbHA IOTY)KHICTB, TO JIETKO MiIiOpaTé
ONTHUMaJbHY KOoH(Qirypamito Tomio. [Ipore € Bupimansuuii "MiHyc", sikuii 3Befe O6arato "rumociB" HaHiBens. CripaBa B
TOMY, IO MDKIPOIECOPHA B3a€EMOJisl B KOMITIOTepax LBOTO Kiacy ijae HabaraTo IMOBUIbHINNE, HIX BiAOyBaeThCs
JIOKaJbHa 00po0OKa JTaHWX caMUMH Tporiecopamu. CamMe TOMy Hamucaty epeKTUBHY Iporpamy Uil TAKHX KOMIT'IOTEpiB
JIOCHUTH CKJIaJIHO, a I AESKUX aJITOPUTMIB - 1HO/I IPOCTO HEMOXKIIMBO.

Jlo mporo >k Kiacy MOXKHa BiHECTH 1 KOMITIOTEpPHI MEpeXi, SKi BCE 4acTillle PO3IIISIAIOThCS SIK JIelieBa
JIBTEPHATHBA BKPail IOPOTHM CYIIEPKOMIT IOTEPaM.

Komm'torepu i3 3arajgbpHoro mam'atrio (SMP-cucremu). Bces omepaTwBHa maM'siTb TakUX KOMI'OTEPIB
JUTATBCS JCKUTBKOMa OTHAKOBUMU Mporiecopamu (puc. 2.2). Ile 3HIMae mpoOiieMu MoNepeHhoro Kiacy, ajie J0Aae
HOBI - YHCIIO TIPOIIECOPiB, IO MArOTh JOCTYI JO0 3arajibHOI MaM'sATi, 3 YUCTO TEXHIYHUX NPHYMH HE MOXKHA 3pOOHTH
BEJIUKUM.

AGarameHa (posmomUECEaHa)
OIEPATHEHA A’ ATE

JaramHa NmHEA

CACHE-maw are CaCHE-mam are CaCHE-mawm ats

[Tpooecop [Tpomecop [Tponecop

Puc. 2.2. Cxema apxitekrypu SMP-cucremun

HasiBHiCTh 3arajpHOi Iam'siTi 3HAYHO CIPOLIYE B3a€MOJII0 MPOIECOPIB MK cO0O0I0, OJHAK 32 L€ YSIBHOIO
MPOCTOTOI0 XOBAIOThCSl BEJIMKI MPOOJIEMH, NpUTaMaHHI cucTteMaMm wnporo Tumy. Kpim mo0pe Bimomoi mnpobiemu
KOH(IIKTIB TIPH 3BEPHEHHI 10 3araJibHOI IIMHM TaM'sTi BUHHUKIA 1 HOBa Ipo0iema, MOB'si3aHa 3 i€papXiYHOIO
CTPYKTYpOIO oOprasizamii mam'sTi cydacHux Komm'totepiB. CrpaBa B TOMY, 10 HAWBY)KYHMM MICIEM Y CYYacCHHX
KOMIT'IOTEpax € ONepaTUBHA MaM'aTh, MIBUAKICTH POOOTH SIKOI 3HAYHO BIJICTAE BiJl IIBUIKOCTI poOOTH mpoiecopa. Ha
CHOTONHI YA wieuokicmov npudnusno 6 20 pasie nuscua 3a neooxiony ona 100% y3zodaycenocmi 3i weuokicmio
pobomu npouecopa, i po3puB BeChb 4ac 30UIbLIYEThCS. AOM 3IIIaJUTH PO3PUB Yy HIBUAKOCTI poOOTH mporecopa i
OCHOBHOI TIaM'sITi, KOXHHUIl MpPOLIECOp 3a0e3NeuyeThCsl WeUOKICHOI 0yheproto nam'smmio (Kew-nam'smmio), 110
MpaIoe 31 MBHUIKICTIO Mporecopa. Y 3B'S3Ky 3 UM y 0araTONpoIeCOpHUX CHCTeMaX, MOOYJIOBaHMX Ha 0a3i TaKux
MIKpOIIPOIIECOpiB, TMOPYIIYETHCS MPUHIMI PIiBHOIPABHOTO JOCTYHMYy M0 Oymb-fkoi Touku mam'sti. s #ioro
30epeXeHHSI TOBOAWTHCS OPTraHi30OBYBATH amapaTHy MiATPUMKY KOT€PEHTHOCTI Keml-mam'siTi, Mo MPU3BOIUTH IO
BEJIMKHMX HAKIAJIHUX BUTPAT i CHIBHO OOMEXYe MOXIMBOCTI 3 HAPOLIYBAaHHS MPOIYKTHBHOCTI TAKHX CHUCTEM IILIIXOM
MIPOCTOTO 30UTBIIEHHS YHCIA MPOIECOPIB.

VY uncromy Burimsini SMP-cucremu ckiagaroThes, SK TpaBWiIo, HE Oumbmne HDXK i3 32 mporecopiB, a ais
MOZAJIBIIOT0 HAPOLIYBaHHA 6ukopucmosgyemoca NUMA-mexnonocia, sika Ha CHOTOAHI JIO3BOJISE CTBOPIOBATH
CHCTEMH, IO BKIIOYAIOTH MO IEKITBKOX COTEHb IPOIECOPIB i3 3aralbHOI0 MPOAYKTHBHICTIO Omu3bko 150 mupm.
orepariii 3a cekyHay. CHCTEMH I[bOTO THITY BUPOOJISAIOTECA OaraTbMa KOMITIOTEpHUMHE (ipMaMu SK 0araToIrporiecopHi
cepBepH 3 YHCIOM TIPOIECOpiB Bif 2 10 64 1 MIITHO YTPUMYIOTh JIIEPCTBO B KIaci MaJHX CYMEpPKOMI'IOTEPIB i3
npoaykTuBHicTIO 10 100 Mupa. omepartiif 3a ceKyHy.

Cucremu 3 HeogHopinuum aoctynom a0 mam'sati (NUMA). NUMA-apxiTeKTypd € YUMOCh CEpemHIM MiXK
SMP i MPP. B takux cucremax mam'stb Ppi3sMdHO PO3MOIiIeHa, alie JIOTIYHO 3araabHomocTymHa. CHcTeMa CKIIalaeThes
3 OTHOpITHUX 0a30BMX MOXYIIB (IUIAT), IO CKIAMAIOTHCS 3 HEBEIMKOTO YHCIa TporecopiB i Omoky mam'sti. Momymi
00'emHaHI 32 TOMMOMOTOK BHCOKOIIBUAKICHOTO KoMyTaTopa. Iliompumyemsca eOounuii adpecHuil npocmip, amnapatHo
MiATPUMYETHCS AOCTYI A0 BiJIaJeHOl MaM'sTi, TOOTO IO MaM'sTi iHIMMX MOAYIIB. [Ipy MOMY JAOCTYH IO JIOKATBHOL
mmaM'siTi B KiJTbKa pa3iB MIBHUIINH 32 BiIIaJICHAN.

Komn'toTepni kinactepu. KiactepHi TeXHOMOrIT CTany JOTiYHAM TPOIOBKEHHSIM PO3BHUTKY 1/1eH, 3aKIaJCHUX B
apxitektypi MPP-cuctem. Slkmo mpouecopHuii Moxyns y MPP-cuctemi € 3aKiHYEHOIO OOUYHMCIIOBAILHOIO CHCTEMOIO,
TO HACTYITHUIA KPOK HANpOIIYBABCSA caM COOOI0: YoMy 0O 3a Taki O0YHCITIOBaJIbHI By3JIM HE BUKOPUCTOBYBATH 3BHYAiiHI
KOMIT'IOTEpH, SIKi CepiifHO BHITYCKarOThCsl. PO3BUTOK KOMYHIKAalliHHMX TEXHOJIOTIH, a caMe MOsBa BHCOKOLIBHIKICHOT'O
MepexeBoro oONlaHaHHA Ta CIELialJbHOro MpPOrpaMHOro 3abe3nedeHHs Takoro, sk MPIL, mo peanisye mexaHi3m
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mepenadi  TOBiIOMJIEHb HaJl CTaHOApPTHUMH MEPEXKEBUMH IIPOTOKOJIAMM, 3pOOMIO KJIAcTepHI  TEXHOJOTil
3arajJbHONOCTYTHUMH. CBOTOJHI HE CTAaHOBHTH BEIWKMX TPYAHOIIIB CTBOPHUTH HEBEIHKY KIACTEpHY CHCTEMY,
00'eqHaBIIN O0YHCITIOBAJIbHI OTYKHOCTI KOMITTOTEPIB OKpeMoi JJabopaTopii a00 HaABYAJIBLHOTO KJIACY.

[IprBabaMBOIO PHCOIO KIACTEPHUX TEXHOJNOTIH € Te, M0 BOHU 00360/510Mb OAsi OOCACHEHHS HeoOXiOHOT
nPOOYKMUGHOCME 00'€OHy8amu 6 €O0UHi OOHUCTIOBAIbHI CUCMeMU KOMA'tomepu pIi3HO20 MUny, NOYUHAOYU 6i0
NepCOHANbHUX KOMN'TOmMepI8 i 3aKiHyyiouu nomyxcHumu cynepkomn'iomepamu. 1i TexHOIOri BUKOPUCTOBYIOTHCS SIK
JICIIIeBa aJIbTEPHATHBA CYIIEPKOMITBIOTEPAM.

Knacrtep — 1e nos'si3anuii HaOip MOBHOLIHHUX KOMI'IOTEPiB, BUKOPUCTOBYBAHHM SIK €IMHUI pecypc. IcHye nBa
ITiIXO/IM 1O CTBOPEHHS KJIACTEPHHUX CUCTEM:

* 00'eTHaHHS B €IMHY CHCTEMY MOBHO(QYHKIIOHAILHUX KOMITIOTEPIB, SKi MOXYTh MPALIOBAaTH, B TOMY YHCIHI, 1
SIK CAaMOCTiiHI OJIMHUIII, HAITPUKIIA]], KOMIT'IOTEPH HaBYAIBHOTO KJIacy abo poboui craHmii 1abopaTopii;

* [IJIECTIPSIMOBAHE CTBOPEHHSI MOTYXHOTO OOYMCITIOBAILHOTO PECYPCY, B SIKOMY POJIb OOYHCITIOBAIBHUX BY3JIIB
BiJIIrpaloTh KOMIT'IOTEPH, SIKI MPOMHUCIOBO BHUITYCKAIOThCS, 1 TOJII HeMae HeoOXiJHOCTI MOCTA4aTH Taki KOMITIOTEpH
rpagiuHIMHU KapTaMH, MOHITOpaMH, AMCKOBUMHU HaKONMMYyBayaMH Ta iHIIUM repudepiiHiuM o0siaHaHHAM, 110 3HAYHO
3JIEIIEBIIIOE BAPTICTh CUCTEMH.

B ocraHHbOMY BHUTIIaKy CUCTEMHI OJIOKM KOMIT'IOTEPIB, SIK MPaBHIO0, KOMIAKTHO PO3MILIYIOTHCS B CIEliaIbHUX
CTilikax, a Ui YIOpaBJIiHHS CHUCTEMOIO 1 JUIsl 3aBaHT@XXEHHA 3aiad BUAUIIETbCS OOWMH abo  JeKiibKa
MOBHO(QYHKIIOHAJILHUX KOMIT'IOTEPIB, sIKi HAa3WBAaIOTh XOCT-KOMN'loTepamu. llepeBarn kiacrepHol cHCTEMHU mepen
HaOOpOM He3aJeXHUX KOMM'IoTepiB odyeBuaHi. [lo-mepire, cucrema makeTHOi oOpOOKM 3aBIaHb J03BOJISE IOCIATH
3aBJiaHHs Ha OOpOOKY KilacTepy B IIJIOMY, @ HE SIKOMYCh OKPEMOMY KOMITIOTEpY, IO J03BOJISE 3a0e3nmeynTH Oibin
piBHOMIpHE 3aBaHTaXeHHS KoMmI'orepiB. [lo-apyre, 3'ABIAETBCS  MOXIIMBICT — CHIJIBHOIO  BHUKOPUCTaHHS
00UYHUCITIOBAILHUX PECYPCIB AEKIIBKOX KOMI'FOTEPIB JJIsl PO3B’sI3yBaHHS OJTHOTO 3aBJIaHHSI.
st cTBOpeHHs KilacTepa BUKOPUCTOBYIOTBCS KOMITIOTEPH, SIKI MOXYTh OYTH SIK HPOCTHMH OJIHOIPOLIECOPHHUMH
CHCTEMaMHu, TaK 1 MaTu ckIagHy apxitektypy SMP i HaBiTh NUMA.

Apxitektypa ¢on Helimana.

Kinacuuna y3arajbHeHa CTPYKTYpHa cXeMa KoMHI'loTepa 1ofaethesi Ha puc. 2.3. Ilpu upomy
BUKOPHCTOBYIOTHCS TaKi MO3HAYEHHS:

1TV (npucTpiii ynpaBiiiHHs) OPraHi3oBye aBTOMaTHYHE BUKOHAHHS Mporpam 1 GpyHKI[iOHyBaHHSI 00YHCIIOBAILHOT
MammHd. OcHoBHe 3aBaanHs [1Y - BUpOOJIeHHs YIIPaBIIsIOUMX CUTHAIIB 1 PO3MOALT TX JIAHIIIOIOM YIPaBIIiHHSL.

AJITT (aprpMeTHKO-JIOTIYHUIA MIPUCTPIiil) NPU3HAYCHUI JUIsi BAKOHAHHS apu(PMETHYHUX 1 JIOTIYHUX onepaiii Haj
JaHUMH, SIKI HAJIXOAATD.

O3I1 (onepaTuBHMIA 3aram’sITOBYIOUUl MPHUCTPii) € MAacHBOM 3alaM'sTOBYIOUMX €JIEMEHTIB, OpPraHi30BaHUX y
BHUIJISII 3aI1aM'sITOBYFOUMX KOMIPOK 1 3JaTHUX 30epiraTi AesKy OAMHHII0 iHpopMallii.

Tpucmpiil 66edennss NEPETBOPIOE BXiAHY 1H(OpPMALiO Y MTOCIIIOBHICTh €EKTPUYHUX CHI'HAIB.

Ipucmpiitl 6usedentss TIEPETBOPIOE TMOCIIIOBHICTh €IEKTPUYHUX CUTHAIIIB Y QOpMy, 3py4HY A COPUHHATTS
KOPHCTYBaUeM.

Pazom ITY 1 AJIIT yrBoptotots LI (1IeHTpalbHUI TIPOoLIecop).

Konnenis ponHelimaHiBchbKoi apxiTektypu nepenbadae oaud AJII i ogHy ocHOoBHY mam'sitk. [Ipore HaiOinbIn
MOIIMPEHOI0 Ha ChOTOJIHI € CTPYKTypa OOYHCIIOBAJIbHOI CHCTEMH, IIO Ma€ JBi abo Tpu (y OULIBIIOCTI BHUMAIKIB)
3aralbHUX Marictpaii (IIMHW), IO SKHUX IIiJ BIUIMBOM IPHCTPOIB yHPaBIIiHHSA MOXYTh ITIOYEPEKHO BMHUKATUCS BY3JIH,
10 BXOJATH Y cucTemy (puc. 2.4).
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""""" A BHEET EHHA

[MpHcTpIH
EEE[IEHHA
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mpHCTE (0311

Puc. 2.3 - Apxitekrypa EOM, noOynoBanoi Ha npuxnmnax ¢on Helimana. CyminbHi JTiHIT 31 CTpIIKaMHU BKa3ylOTh
HaInpsIM MOTOKIB iH(opManii, MyHKTHPHI — HANPSIM yNPaBJIAIOYAX CHUTHAIIB BiJl poIecopa 0 pemTH By3iiB EOM.
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Temu monosinei

1. Byznu 004ncTOBaNEHIX MaIIiH
2. Knacuoikanis apXiTeKTyp 00UHCITIOBATEHUX CHCTEM.
3. Apxitektypa ¢oH Heiimana. .

Jlitepatypa

1. Baneprxisinnii M.M. KommrorepHi OcHOBH cucTeM KiOepOesmeku: HaBd. TociOHMK/ 3auepkisiauii M.M.,
CrpykoB B.M.-Xapkis: Tos. «B mene», 2017.- 292 c.

2. Tapapaka B./l. ApxiTekTypa KOMIT'IOTEpHUX CHUCTeM: HaBYajdbHUI mociOHuK. — XKXuromup : X/ATY, 2018. —
383 c.

3. Xixmnorchka [.B. O0unciroBanbHa TEXHIKA Ta MIKpOMpPOIecopH : miapyunuk / Xixiosceka [.B., AnTonoB O.C.
— Opneca: OHA3 im. O.C. ITomosa, 2011. — 440 ¢

Tema 2 ApxitekTypa 00UHCIIOBAIBHUX CUCTEM

Ceminapcbke 3aHATTSA: ApPXiTeKTypa npouecopis
Merta 3anHaTT: O3HAaHOMHTHCH 3 3araJIbHOIO apXITEKTYPOIO MPOLECOPiB

Tpusaijicts: 2 ron
HaBuanbnHi nuTanns

VY3aranpHeHa cxeMa IIEHTPaJIbHOTO MPOIecopa.

[Mpucrpiii ynpasmiHHS

ApupMeTHKO-TIOTYHUH TPUCTPIit

Iporecopu 3 HOBHUM i CKOPOYCHUM HAOOPOM KOMAaH/I.

[Tporec nepenayi KOMaHIM BiJ IIpoLiecopa JI0 30BHIIIHBOTO MTPUCTPOIO
Peajizaliisi mporpaMu EHTPAILHUM MPOIECOPOM

s whE

1. V3aranpHeHa cxema LEHTPaIbHOrO MPoLecopa

AOu MaTH ysBY NP0 CTPYKTYpY Ta QYHKLIT Ipolecopa, 3BepHeMocs 70 cxemu rinorerndnoi EOM, mozenp sikol
TpaJULIHO HA3UBAEThCs (POHHEIMaHIBChKOO (puc. 2.3).

[puctpiii yrnpasainns (ITY) opranizye aBromMatniHe BUKOHaHHS mporpaM i ¢yHkuionyBanus EOM sik enunol
cucremu. OcHoBHe 3aBaanHs [1Y - BupoOiienns ynpasisitounx curtaiis (YC) 1 po3noaii ix JaHIForaMu yrpasiliHHS.

Apudmernuno-noriyanii npuctpiii (AJIIT) npusHaveHuit 11 BUKOHAHHS apU(METHYHUX 1 JIOTIYHUX Oleparin
HaJl JaHUMH, SIKi B HBOT'O TIOCTYIIAI0Tb.

OnepatuBHa nam'sath (OIT) € macuBoM 3anam'sitoByrounx enemeHTiB (3E), opraHi3oBaHMX y BHIIISII KOMIpPOK,
3JIATHUX 30epiraTu MeBHy OJUHUIIIO iH(pOpMAILil.

[Ipouecopom HazuBaeThes (yHKIiOHATbHA yactHHa EOM, mnpusHaueHa Juisi Oe3rmocepeHbOro 3JiHCHEHHS
npotiecy neperBopeHHst (00poOku) iHpOpMAaIil Ta yIpaBIiHHS MM TpOLECcOM. [HIIMMHU CIOBaMH - 1€ CYKYIHICTh
apU(pMETHKO-JIOr YHOTO TPUCTPOIO 1 TPUCTPOIO YIIPABIiHHSL.

Ha puc. 2.5 npuBeneHa (yHKIIOHAaTbHA CTPYKTYpa TIHOTETHYHOrO MpoLiecopa.
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Puc. 2.5. CtpykTypa rinoTeTHYHOTOo Iporecopa

Pezicmp aopecu (PA) mpusHaueHuil as 30epiraHHs aJpecd KOMIpKH OCHOBHOI MaM'siTi aXX J0 3aBEPIICHHS
oreparrii (39UTyBaHHS a00 3aIKC) 3 Mi€I0 KOMipKH.

IHlokasncuux cmexa (YkC) - 1e pericTp, Ae 30epiractbes agpeca BEpIIMHE CTeKa. Y pealbHUX O0YHCITIOBATEHIX
MaIlIMHAX CTEK PeaTi3yeThCs Y BUIIAMI MIJITHKH OCHOBHOI ITaM'sITi, SIK MPaBHJIO, PO3TAIIOBAHOI B 00JIACTiI HAMO1TBIITIX
ampec. 3amoOBHEHHS CTeKa BigOYBaeThCsl B OiK 3MEHINCHHS aJpec, NpH [[bOMY BEpIIMHA CTEKa - I KOMipKa, Kyau
MIPOBEACHUH OCTaHHIN 3a yacoMm 3ammc. J{ist 30epiranHs anpecu Takoi kKoMmipku npusHaueHnit YkC. Ilpn BukoHaHHI
omeparii 3aHeceHHsI B cTek BMicT YKC crodaTKy 3MEHIIYETHCS Ha OJMHUIIO, TiCIs 4Or0 BUKOPUCTOBYETHCS SIK ajipeca,
3a KOO MPOBOMUTHCS 3amuc. BiMOBiHA KOMipKa CTa€ HOBOIO BEPIIMHOIO CTeKa. 3YMTYBaHHS 31 CTEKa BiOyBa€eThCs 3
KOMIpKH, Ha SIKy BKa3zye MoToyHa anapeca B YKC, MCIs 4Oro BMICT MOKaKYMKA CTEKa 301IBLIYETHCS HA OJUHHUIIIO.
TakuM YMHOM, BEpIIMHA CTEKa OIYCKAEThCS, & MPOYMTAHE CIOBO BBAXKAETHCS BUAAICHUM 31 cTeka. Xoda (izuuHO
MIPOYHMTAHE CJIOBO 1 3aIMIIMIOCS B KOMIpIi Mam'aTi, MpH HACTYNHOMY 3alKCi B CTEK BOHO Oy/e 3aMiHEHO HOBOIO
iH(popMarii€to.

Jlivunvuux komano (CK) - HeBim'emHmii eneMeHT mporiecopa Oymp-skoi EOM, moOymoBaHOi BiAMOBIIHO [0
(OHHEWMaHIBCHKOrO TPHUHIIUIY MPOTPAMHOTO YNPAaBIiHHA. 3TiJHO 3 UM MPUHIMIOM CYCiJHI KOMaHA{ MPOTrpamu
PO3TANIOBYIOThCS B KOMipKaxX MaM'sTi 3 HACTYITHUMH 3a TOPSIIKOM aJpecaMu i BHKOHYIOTHCS MEPEBaKHO B Tiil ke
4YeproBocTi, y sKii BoHM po3MilieHi B mam'sti EOM. Takum 4uHOM, ajgpeca 4eproBoi KOMaHIH MOXKE OJep)KyBaTHCS
UUISXOM 30UTBIICHHS aApEecH KOMIpKH, 3 KO 3YMTaHa MOTOYHA KOMaH/a, Ha OBKHHY BUKOHYBaHOI KOMAaH/IH, MOAaHY
YHCIIOM 3aliMaHuX HElo KOMIpoK. Peaizaliito Takoro pexxumy i 3abe3rnedye JTIUMIbHUK KOMaH/ - ABIHKOBUI JIYMIbHHK,
B sIKOMY 30epiraerbcsi 1 MomudikyeTbest anpeca yeproBoi komaniu nporpamu. [lepen mouatkom obumcienr B CK
3aHOCHUTBCS ajipeca KOMIpKM OCHOBHOI Mam'aTi, Jie 30epiracTbcsi KOMaHAa, sika MOBMHHA BUKOHYBATHCS Mepinow. B
Ipolleci BUKOHAHHS KOXHOI KOMaHAM HuaxoM 30inbiieHHs BmicTy CK Ha 10OBXHMHY BHUKOHYBaHOI KOMaHIM B
JYMNBHUKY (OPMYEThCS ajpeca HACTYIHOI KOMaHIM, sKa MiJIsrac BUKOHAHHIO. B naHoMy BHUManky Oyab-ska
KOMaHJa 3aiiMae ofHy KoMipky, Tomy Bmict CK 30uibliyeThcss Ha oaumHMIO. [1o 3aBeplieHHI MOTOYHOI KOMaHIH
ajipeca HaCTYIHOI KOMaHAM NpOrpaMH 3aBKAW OepeTbcsi 3 JIYMIbHUKA KOMaHA. Jlis 3MiHM TPUPOAHOrO MOPSIKY
obuucieHs (Tepexoly B iHITY TOUYKY nporpamu) nocraTHbo 3aHect B CK ampecy Touky nepexony.

JliuMIbHUK KOMaH] BU3HAYAE JIMIIE MiClle PO3TAIlyBaHHSI KOMAaH/AW B MaM'aTi, aje He MiCTUTh iHdopMalii mpo
Te, 1O 1€ 332 KOMaHAa. AOM NPHUCTYNHTH 10 BUKOHAHHS KOMaHIM, II HEOOXINHO JiCTaTH 3 Mam'siTi 1 pO3MICTUTH B
perictpi komauau (PK). Leit eran mae Ha3By 6ubipku komanou. TiNbKK 3 MOMEHTY 3aBaHTaxxeHHs komanau B PK Bona
cTae «BUAMMOIO» Jitst nipotiecopa. Y PK komaHa 30epiraeTbest MpoTsAroM ychoro yacy ii BUKOHaHHSL.

Pecicmpu 3acanvnozo npuznavenns (POH) cnyxath Ui THMuYacoBOro 30epiraHHs ONepaH[iB 1 pe3yiabTaTiB
obuucnenb. lle HaWmBUmLIMKA 1 MiHIMAIPHUNA 32 €MHICTIO THO TaM'sTi, SKUH 1HOII OO'€JHYIOTH TOHSITTSIM
HaJIoNepaTUBHUK 3anaM'sToBytounii mpuctpiii - CO3Y. Sk mnpaBuio, KUIbKICTh pEricTpiB HeBEJIHMKa, X04a B
apXxiTeKTypax 3i CKOpPOYCHUM HaOOPOM KOMaH/I iX YHCIIO MOXKE JOXOIMTH JI0 IEKIIbKOX JACCSTKIB.

Inoexcni pecicmpu (IP) cmyxare mns (opMyBaHHS ajpec ONEpaHAiB MpH peajizamii MUKIIYHUX IUITHOK
TporpamM.

Pecicmp o3naxu pesynomamy (PIIP) npusnauenuwit ans ¢ikcanii Ta 30epiraHHs O3HAKH, IO XapaKTEPU3YE
pe3yNbTaT OCTaHHBbOI BHKOHaHOI apudmerHuHoi abo yorivunoi omeparii. Taki o3Haku MOXyTh 1HGOPMYBATH PO
PIBHICTH pe3yNlbTaTy HYJIO, IIPO 3HAK Pe3yIbTaTy, PO BUHUKHEHHS NEPEeHOCY 31 CTapIIoro po3psmy, NepernoBHEHHS
po3psiaHoi citku Tomto. Bmict PIIP, sk mpaBuiio, BUKOPHCTOBYETHCS MPUCTPOEM YIPABIIHHS YISl peaji3aliii yMOBHHX
nepexoJIiB 3a pe3yabraTtamu onepaitiii AJIY. [Tix koxkHY 13 MOXKJIMBUX O3HAK BiABOIUTHCS OquH po3psia PITP.

Axymynamop (Axk) - Ue perictp, Ha SKHM MOKIAJal0ThCA HaiipizHoMaHiTHimN ¢yskuii. Tak, B HbOro
TOTIePEeIHHO 3aBaHTAXKYETHCS OUH 13 OIEpaHiB, MO OepyTh ydacTh B apudMeTndHiil abo noriuHoi omeparii. B Akk
MOJKe 30epiraTucs pe3yapTar IMonepeIHhoi KOMaHAN 1 B HBOTO K 3aHOCHUTHCS Pe3yAbTaT 4eproBoi oneparrii. Yepes AKk
YacTO MPOBOMATHCS OIepallii BBEIECHHS Ta BUBEACHHSI. AKyMYJISATOp MOXKHa BimHecTH siK 10 AJIY, Tak i mo IIY, a B
EOM 3 peecTpoBoro apXiTeKTyporo HOro MOXHa PO3TIIIOATH SK OIHH 13 PETiCTPiB 3arajJbHOTO MIPU3HAYCHHS.

Bygep oanux nokmukaHU KOMIICHCYBATH PI3HHUIO Y MIBUAKOII 3amaM'ITOBYIOUHX MPHUCTPOIB i IPUCTPOIB, IO
BHCTYTAIOTH y PO JpKepen 1 ciokuBaviB iHpopmamii. Y Oydep maHUX Mpu YUTaHHI 3aHOCUTHCS BMicT KoMipku OIL, a
TIPH 3aIUCY - PO3MINIYETHCS THPOpMAILIis, 0 miasrae 30epexenHio B komipir OIL

HasBaicte Oydepa agpecu Takox I03BOJSE KOMIICHCYBATH BiAMIHHOCTI y IIBHUAKOII ONMEPATHBHOI IMaM'sATi Ta
iHmmx mpuctpois EOM.

2. Ilpucmpiii ynpaeninns

Iponec ¢pyakuionyBanast EOM ckimamaeTbes 3 MOCHIIOBHOCTI eleMeHTapHHX Iiil y ii By3nax. EmemenrapHi mii
Haja iHpOpMAIi€I0, BUKOHYBAaHI MPOTSATOM ONHOTO TaKTy CHTHAJIB CHHXPOHI3allii, HA3UBAIOTHCA MIKpoonepauiamu
(MO). CykynHiCTh YHIpaBISIOYMX CHUTHANIB, 10 BHUKIWKAIOTH ONHOYACHO BHKOHYBAaHI MIiKpOOMepalii, yTBOPIOE
mikpoxomandy (MK). Y cBorw depry, MOCTIIOBHICTh MIKPOKOMAaHI, BU3HAYCHY 3MICTOM 1 TMOPSIKOM peaii3arlii
MAIIMHHOTO UMKy, NPUHHATO HAa3WBaTH MIKPONPOrpaMol0. YTPaBIsiiOdi CHUTHAIM BHUPOOJSIOTHCS TPHCTPOEM
YIpaBIIiHHA, a TOYHINIE OAHUM i3 HOro By3JiB - MikpomporpamMHuM aBromatoM (MITA). Ha3Ba BimoOpakae Te, mio
MITA BU3Ha4Ya€ MiKpOIPOTrpamy SIK TOCIiTOBHICTh BUKOHAHHS MIKPOKOMaH/I.

MikporporpaMu iHinitOOThCS 00JIaAHAHHM, SIKE BUPOOIIsie HEOOXiIHY MOCIIAOBHICTh YIPaBIAIOYNX CUTHAIIB i
BXO/UTH /O CKJIAAy YIPaBJSIOYOl YaCTHHM IPHUCTPOIO YIPABIiHHA. BHKOHYIOTBCS MIKpONpOorpamMy BHKOHABYHM
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o0JlaiHaHHAM, IO BXOAWTH JI0 CKJIATy OCHOBHOI IMam'aTi, apu()METHKO-JIOTIYHOTO MPUCTPOIO Ta IHIIMX IPUCTPOIB
EOM.

B yzaranbHeHIH CTpyKTypi NMpUCTPOIO ympaBiiHHA (puc. 2.0) MOXXHa BHIUTUTH JBI YaCTHHH: YNpPAaBIAIOUY Ta
aJipecHy.

Ynpagnaoua wacmuna npucTporo ynpasIiHHS NpU3HAYCHA IS KOOPAWHYBAHHS POOOTH OTEpaIiifHOro OJIOKY
AJIIT EOM, anpecHOi 4acTWHHM NPUCTPOIO YIIPABIiHHS, OCHOBHOI mam'sTi Ta iHIINX BY3JiB EOM. Adpecna uacmuna
MIPUCTPOIO YIIPABIiHHS 3a0e3neuye GopMyBaHHS aJpecy KOMaH]| | BUKOHaBYUX aJ[pec OlepaH/IiB B OCHOBHi mam'sti.

Pezicmp komanou PK npuzHaueHunii 1uis IpuiiMaHHs 4eproBoi KOMaH/IH i3 3aram'siToBYI0YOro PHUCTPOIO.

Mikponpozpamnuii agmomam MIIA Ha mifcTaBi pe3ynbTaTiB pO3IMH(POBKU ONEpaIliifHOi YaCTUHH KOMaHIH
(xomy omepamii KOIT i miuymieHuKa azapec JIA) BHpoOOisSe€ TEBHY MOCTIIOBHICTh MIKPOKOMAHJ, IO BHKIUKAIOTh
BHUKOHAHHS YCiX HIJHOBHUX (PYHKIII MPUCTPOIO YIPaBIIiHHS.

Byson nepepusans i npiopumemie BITII no3Boinse pearyBaTH Ha Pi3HI CHUTYyaIlil, TIOB's13aHi K i3 BUKOHAHHSIM
pobounx mporpam, Tak i 3i cranom EOM B 11i1oMy.

Onepauiiinuii ¢y301 TIPUCTporo yrpasiiHas OBITY, skuii HA3UBAETHCS 1HAKIIEC BY3JIOM 1HAEKCHOI apu()METUKU
a00 BY3JIOM aJpEeCcHOi apu(METHKH, 00poOIIsAe aJpecHi YacCTUHU KOMaHI, (POPMYIOUU BHKOHABYI aJIpecH OMEpaHIiB, a
TaKOX TOTYE aJpecy HACTYITHOI KOMaHIM MpH BUKOHAaHHI KoMaHj nepexony. Cxman OBITY Moxke OyTH aHamOTiYHUH
CKJIaly OCHOBHOTrO ormeparniiiHoro mpuctporo EOM (iHomi B HaWMpOCTIMIMX OOYHCITIOBAIBHUX MAIllMHAX i3 METOIO
exoHoMii BuTpaT Ha obnagHaHHs OBITY moenHyeThCs 3 OCHOBHUM OIepaliiHUM MPUCTPOEM).

Iz ocHOEHOL
man’ ATi

FK
FIOTI JI&  |Appeca

r k. r k.
MWL OBITY
3
AnnecHa
YaCTHHA
VP ABIARCT] v J L

EIIII CHIHATH P JIE |
YhopaEnmodagacTHHA [ E ocHOBHY naM’ ATe

Puc. 2.6. Y3aransHeHa CTpyKTypa IPUCTPOIO YIIPABIIHHS

Pezicmp adpecu PA BUKOPUCTOBYETHCS I 30epiraHHs BHKOHABUMX azapec onepaniB. JliummsHuk komann CK
HEeOoOXiTHUI 71 BUPOOIIEHHS 1 30epiraHHs agpec KOMaH/I.

Bwumict PA i CK mocumaerscst B perictp aapecu ocHoBHOi mam'sti (OI) amst BuOipku omepaHIiB i KOMaHT
BimmoBigHO. [o ckmamy 1Y MOXyTh TaKOXK BXOAWUTH JOAATKOBI BY3JIH, 30KpEMa 8Y3071 Op2aHi3auii npamozo oocmyny
00 nam'ami. 1leii By301, SIK TPaBWIO, PEATI3YEThCA y BUTILSAL CAMOCTIHHOTO MPUCTPOIO - KOHTpOJIEepa MPSIMOTO
noctymy mo mam'sti (KITJIT). KITAIT 3abe3medye cymimeHHS B 9aci poOOTH LEHTPAIBFHOIO IMPOIECOpa 3 MPOLECOM
obminy iHdopMmariiero Mk OIl ta iHmmmu nepudepiitanvu npuctposmu (IIOIT) EOM, TiM camuM IIiIBUIIYIOYH
3arajbHy IPOAYKTUBHICTH MAIIHH.

OCHOBHIM BY3JIOM Oymb-sKOTO TpHCTporo ympasiiHHSd € MIIA. Bci MHOXHHH TEXHONOTIH, IO
BHUKOPHUCTOBYIOTBCS TIPU peaiizallii MIKpOIPOrpaMHHAX aBTOMATIB MPHUCTPOIB YHpPAaBIiHHI, MOXKHA 3BECTH IO JBOX
KaTeropiit:

- MITA 3 «KOpPCTKOIO» JIOTIKOO UM arapaTHOIO Peai3ali€ro;
- MITA 3 mporpamMoBaHOIO JIOTiKOKO.

[IpucTpiii yrmpaBIiHHS 3 )KOPCTKOIO JIOTIKOIO MA€ y CBOEMY CKJIQJl TaKMH MIKpONPOTpaMHHM aBTOMAT, BUXIAHI
CHTHAJIM SIKOTO BUPOOJISIOTHCS 33 PaXyHOK 3'€JHAHHS MK cOOOI0 JOTIYHMX cxeM. BuxinHoro indopmamiero € mpamopui,
o0 MICTATh KOMAaHAW, TAKTOBI IMIyIBCH 1 CHTHANHW, SKIi HAOXOmATh i3 ImuHHU yrpasniHHA. Kox omepamii, 1o
30epiraeTbcsi B perictpi KOMaHA, BUKOPHUCTOBYETHCA JUIsI BH3HAYCHHS TOTO, SIKI Kepyldi CHTHAINM 1 B SIKiH
TIOCITIJOBHOCTI TOBUHHI ()OpPMyBaTHCSI.

Jewugppamop kody onepauii mepeTBOpro€ Kox j-oi omepanii B OAMHMYHHN CHTHAI HA -My BHXOZI
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nemmgparopa.

MamyHHAH [UKJI BHKOHAHHS KOXXHOI KOMaHIM CKJIQHAEThCST 3 JEKIJIbKOX TakTiB. CHrHanmu yIpaBIiHHS
BUPOOJISIIOTECS B CTPOTO IIEBHI MOMEHTH 4Yacy, TOOTO BOHM NIpHB'sI3aHI 10 iIMIyJbCiB cHHXpOHi3amii. [Iporec cuHTe3y
MIKpOMPOrpaMHOI'0 aBTOMaTa 3 )KOPCTKOIO JIOTiKOI0 Ha3MBAETHCSI CTPYKTYPHUM CHHTE30M, SIKMI Ma€ Taki eTaru:

* BUOIp THITY JIOTIKH 1 3aI1aM'sITOBYIOYHX €JIEMEHTIB;

* KOJlyBaHHsI CTaHIB aBTOMATa;

* CUHTE3 KOMOIHAIIIHOT CXeMHU.

KoxHill Mikpomporpami BiIIOBifae CBii Ha0ip JOTiYHUX cXeM i3 (hiKCOBaHMMHU 3B's3KaMH MiK HUMHU. Taki
aBTOMATH E€KOHOMIiYHi, MarOTh HaWOUIBIIY IIBUIKOIIIO, ajie 31 3POCTaHHIM CKJIAJHOCTI YCKJIAJHIOIOThCS 1 aBTOMArt
BaXXKO peajti3yBaBTH. [l0 TOro )k aBTOMAaT Ma€ HYJIbOBY PETyJISIPHICTh MIKpPOIPOrPaMHOI CXEMH i HE3MiHHICTb.

st iHiiroBaHHS MiKpoolepallii JocTaTHO c(h)OpMYBATH BiIIOBITHUN KEPYIOUMI CHT'HAI Ha BiAMIOBIAHIN IMHI
yrpasiiaas. Lle nepeBomuTsk JiHIIO B akTHBHUIL cTaH. J{J1s BKa3iBKHM Mikpooneparii, 10 BUKOHYEThCS Ha TaHOMY TaKTi,
MOXHa Cc(OpMYBaTH YIPaBisIOYEe CIOBO, B SKOMY KOXKHHM OIT BifmoBimae oxHiii jiHii. Take ympaBisiroue clioBO
Ha3UBAEThCS MIKPOKOMaHAOK. TakuM YMHOM MIKpOKOMaHJa - 1I€ TOCIIJIOBHICTh HYJIIB 1 oauHMIp. [locnmigoBHICTH
MIKPOKOMaHJ|, 10 pPeasi3yl0Th MEBHUH eTan MAalIMHHOrO IMKJIY Ha3MBa€ThCS MiKpomnporpamoro. Mikpomnporpama
PO3MILIYETHCS B CIIENiATBHOMY IPUCTPOI MaM'aTi - TaM'sTi MIKpOKOMaHI.

[TprunHa NOMyNSPHOCTI aBTOMATIB 13 MPOrpaMOBaHOIO JIOTIKOIO B TOMY, 1[0 BOHH JIOITYCKAIOTh PO3POOKY JOCHTh
CKJIaJIHUX 1 B3a€MO3AJICKHUX MIKPOIPOrpaM i JOMYCKAIOTh BHECEHHS 3MiH. KO)kHIN KOMaHi 00YHCITIOBAIBHOI MAIIMHU
B IaM'siTi MiKpOKOMaH]T Bi/IITOB1Ia€ MIiKPOIIPOrpama.

3aBaHTaXXEHHS. MIKpOIpOrpaM, L0 BUKOHYIOTH OIleparlii, 31iHCHIOEThCS NUISIXOM Iepenadi KOy OIepaTHBHOL
nam'saTi 3 pericTpa KOMaH/IM Ha BXiJ| IepeTBOpIOBayda KoAy omnepalii. Y nepeTBoproBadi Ko ornepaiii TpaHchOopMyeThes
Ha ajpecy nepioi MikpokoManau. Lis axpeca HanxoauTh y popMyBay aapecu MiKPOKOMAaHIH 1 JIaJli B PEricTp axpecu
MIKpPOKOMaH/I.

Mikpoorepariiiina yactuna komanau (MO) HagxoiuTh Ha dewughpamop mixkpoonepauii (JJILIMO). Ha itoro
BUXOJI YTBOPIOIOTbCS YIpaBisitodi curHany. CaMe Il CUTHANHM 1HII[IIOIOTh BUKOHAHHS MiKpoomnepaniii y BUKOHYIOUHX
NPUCTPOSIX 1 By3JIaX OOYUCITIOBAILHUX MAIIHH.

AzpecHa 4YacTMHa MIKPOKOMAaHAM TOJAa€Thcs y (opMyBad aapecH MIKpOKOMaHAW. Ajpeca HACTYMHOI
MiKpOKOoMaH1 (POPMYETHCS HA OCHOBI 3-X 4aCTHH:

* [IepeTBOpIOBaYa KOy OIeparii;

* 3Ha4YeHb 1H)OPMYIOUHX CUTHAJIIB IPATIOPIIIB;

* Q/IpECHOI YaCTHUHHU.

3. Apugpmemuxo-noziunuii npucmpii

Apudmeruko-noriuauii npuctpiit (AJII) - ue mpuctpiii, npuzHaueHuit it apuPpMeTHIHOI 1 JIOriuHOT 00pOOKH

naHuX. BiH y 3aranpHOMY BUNAKy BUITISIA€ TaK, K IIOKA3aHO Ha puc. 2.7.

[ITsHA qams
! .
A B
OmepamiHuui Grok
—
CIsHaKA PESYIBTATY PesvbTar
Puc. 2.7

Onepauyiiinuii 610k € tieto gactuHoo AJIL, ska BuKkoHye apudMeTHdHi i JIOTiyHI orepartii. Bubip KoHKpeTHOT
oreparii 3 MOXKJIMBOTO CIFICKY OIepalliii BUKOHYETHCS KOAOM Oreparii KOMaHIu, Mo 30epiraeThCcs B JaHUH MOMEHT Y
perictpi xomana. [licas mepeTBopeHHs KOIy olepallii B MiKpOIIpOrpaMHOMY aBTOMATi OCTaHHIW YIpPaBJISIOUNI CHTHAI
HaAXoIuTh B orepamiitauii 6mok AJIIL. Omnepamiitauii 010K OyIyeThCs SIK CYKYITHICTh KOMOIHAIIMHHX CXeM, TOOTO
orepariifHi OJOKH He MalOTh BHYTPIITHBOI MaM'sTi. A 1Ie 03Ha4ae, 10 10 MOMEHTY 30epeKeHHs Pe3yIIbTaTy OIepaHIu
(BXiaHI 1aHi) TOBMHHI OyTH MpHCYTHIMH Ha BXozi 6;10Ky. Ha puc. 2.8 momaeTses cxema onepaniitHOro 0Jyoky.

Ha pucynky 2.7 perictp A 30epirae nepmmii onepana, perictp B - npyruil onepanj A0 3aIlicy iX B OMEpaTHBHY
TIaM'SITb.
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Puc. 2.8. Y3araneHeHa cxema OnepariifHoro 0Joky

Ha puc. 2.8 BBencHi Taki MO3HAYCHHS:
@K - popmyBau koxy;

CM - cymarop;
@®OP - popmyBau 03HAKU PE3yNbTATY;
C/IB —3cyBay;

YC - ynpaBinsitoi CUTHaJIH;

POP — perictp 03HaKH pe3yabTaTy.

Cymamop CM BUKOHYe onepauii apupMETHYHOr0 AOAABaHH:A, NOJaBaHHS 3a MOAYJIEM, JIOTTYHOTO JOaBaHHS,
JIOT1YHOTO MHOXEHHS.

Dopmysau o3uaku pesyrvmamy @OP Bupobnsie iHpoOpMalliliHI CUTHAIM, NepefaHi B MPHUCTPIN yIpaBIiHHS:
O3HaKa 3HaKy, O3HAaKa IEePEOBHECHHS, 03HAaKa HYJILOBOI'O 3HAUCHHS.

3cysau C/IB ciyxuth Uil BAKOHAHHS MiKpoOTiepalliii 3cyBy Ha BUXOJIl cyMaTopa, SKIIO Lie OTPiOHO.

Po3pi3HstoTh 2 THITy OniepaiiiHuX OJIOKiB:

1) mapasesnbHuii (BCi po3psiid 0OpOOJISIOTHCSI OJHOYACHO 1 BHYTPIIIHI NMEPEHOCH PEai3yloThCsi BHYTPILIHIMHU
cXeMaMH OIepaliiHoro 0J0KY);

2) mocmiioBHU# (ICHYIOTH OIHOPO3PSIIHI MPOLIECH).

IIpouecopu 3 MOBHUM i CKOPOYEHHM HAOOPOM KOMAaH/

HeBianoBiAHICT, CTAHAAPTIB MiAXOMAIB, MPUHIUIIB MOBH BHCOKOIO PIBHS 1 OOYMCIIOBANBHOI MamMHd DoH-
HeiimaHa Ta MOBM HHM3BKOTO PIBHSI Ha3MBa€ThCS CEMAHTUYHMM po3puBOM. [lofonmaTu Takuii pO3pHB HaMararoThCs
LUIIXOM PO3LIMPEHHS CUCTEMH KOMaHJ, JOIOBHIOIOUH LI CUCTEMY KOMaHIaMH, AKi peaji3yloTh CKJIAJHI OlepaTopy
MOBU BHUCOKOTO DiBHs, aje Ha amapaTHoMy piBHi. OOYHCIIOBajJbHI MallWHH, JIe Peali3oBaHi Taki 3aco0H, TOOTO
Mawiunu 3 RO6HUM Habopom komano HasusatoThes - CISC (Complex Instruction Set Computer).

Crpobu 3a momomororo CISC momonmaTH CeMaHTHYHHNA pPO3PUB TMPH3BOIATH N0 YCKIATHEHHS ApXiTEKTYpH
00YHCITIOBAIBHOI MAIIIMHHU, OCOOIMBO TPUCTPOIO YIIPABIIIHHS, III0 TO3HAYAE€THCS HA MPOIYKTUBHOCTI MAIIMHA B LLIIOMY.
Y CISC cknagno opranizyBaTd e(eKTUBHHH KOHBEEP KOMaH[, SKUI € OAHUM 13 HAHOUIbII MEPCHEKTUBHHUX LUISXIB
30UIBIICHHS TPOAYKTHBHOCTI OOYMCITIOBAJIbHOI MAIMHU. AHAI3 TporpaM, OAEPIKAHMX MICIS KOMIJISHIi 3 MOBH
BHCOKOTO DiBHS, BU3HAYMB TaKi 3aKOHOMIPHOCTI: peaii3allis CKIaQJHAX KOMaHJ, €KBIBAJIEHTHHX OIepaTopaM MOBH
BHCOKOT'O piBHA, BUMarae 301IbIICHHS €MHOCTI YIPaBIiHHA MaM'STTI0O B MIKPOINpPOrPaMHOMY IMPHUCTPOi YIPaBIiHHS.
MikporporpaMu cKJIaJHAX KOMaHI MOXKYTh 3aiimatu 110 60% ob6csry IT311.

VY cKOMITITBOBaHiIM Mporpami OIepaTOpr MOBH BHCOKOT'O PiBHS OPTaHi30BaHI y BHUINIAII MpPOLEAYp, TOMY Ha
BHUKOHAHHS BHUKIIMKY TIPOLIEAYPHU 1 TOBEepHEHHS 3 Hel mpumnanmae Bin 15% mo 45% o04mciroBaibHOTO HAaBAaHTAXKSHHS.
[Ipn BUKIMKY mporieypH BUKIMKarO4Ya Mporpama mnepeaae iii nesky KUTbKicTh apryMeHTiB. Y 98% BumankiB ix 4ucio
He repeBuIrye 6-tu. [IprOIM3HO Take K CTAHOBHWIIE CKIAAETHCS 1 3 TTApaMeTpaMH, sKi Mporeaypa moseprae. binprme
80% 3MiHHNX, BUKOPHCTOBYBAHUX MPOTrPAMOI0, JIOKAJIBHI.

Maike TONOBHHY oOmepariii y XoIi OOYHCIIEHb CTaHOBWTH OIEpallisi MpPHUCBOIOBAHHS. AHaNI3 HaBEOCHUX
pe3yNbTaTiB BUMArae Meperisly TPAIUIiHHAX apXiTEeKTYPHHX PillieHb, HACITIAKOM 4oro € mosia RISC-apxiTekrypu.

RISC (Reduced Instruction Set Computer) xapakTepHa THM, IO PETiCTpiB crae 0arato, KOMaHIN MAalOTh
OJTHAKOBY JIOBXKHMHY (JUI KOHBe€epa), yHi(DiKOBaHI KaHAIM Hepeaadi.

T'onosHi 3ycung B RISC cripsiMoBani Ha moOynoBy epeKTHBHOTO KOHBEEpa KOMaH/A. Bci KoMaHM JIICTAIOThCS 3
OIIEpaTHBHOI IaM’ATi, NMpH IbOMY JKOAHA KOMaHAa He IOBMHHA MepeOyBaTW B CTaHI OYIKyBaHHS. lneanbHUM
BBAXXAETHCS BAapiaHT, KOMM Oy[b-SIKHi €Tall HUKITY KOMaHI BUKOHYETHCS MPOTSTOM OAHOTO TakTy. Llfo yMOBY MokHa
pearizyBaTn aist eTaiy BHOipku. [list 1iboro HeoOXiqHO, abu Bci KOMaHIM MaJI CTAaHJAAPTHY JIOBXKHHY.
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VYHidikanis yacy BUKOHaHHS KOMaH]{ OUIBII CKJIQ/IHE 3aB/IaHHS, TOMY Pa3oM 3i 3BEPHEHHSIMH JIO PETICTPIB iCHYE
3BepHeHHs M0 OIl. OmHakoBa OBXKWHA KOMaHIM - 1i¢ He Bce. CKopodeHHsS camoro Habopy komana. Y B 80%-90%
BUNAKIB BUKOpUCTOBYEThCH 10%-20% KoMaHA Bif 3arajpHOrO CIcKy. /1o HaWOUIbII YacTO BUKOPHCTOBYBAHMX JIii
BiJTHOCHTBHCS TTEPECHIaHHS JaHUX, a TaKoX anreOpaivHi i joriydi omepamnii. CKOPOTUMO YHMCIO KOMAaH, 1[0 MalOTh
nocryn g0 OIl. s mporo 301IbIIMMO KITBKICTD PETiCTPiB 3aralbHOTO MpU3HAYECHHS.

Konuenuia RISC apximexmypu 3BOIUTHCS 10 TAKUX HONOKEHB!

* BUKOHaHHS BCiX a0o npuHaiMHi 75% komann 3a | 1uki;

* CTaHJapTHA OJHOCIIBHA JIOBXKHMHA BCiX KOMaH]I, 1[0 JOPIBHIOE TIPUPOIHIHA JTOBXKHHI ClIoBa JaHUX (OrepaHiB) i
mwmpuHi I/ (e nomyckae yHi(ikoBaHy IOTOKOBY 00pOOKY BCiX KOMaHN);

* KUTBKICTh KOMaH/I He Oibine 128-mu (peansHo 70);

* MaJia KUIBKICTh (hopMaTiB KoMaH[ (He Ounblre 4-0X).

Komanayn BUKOPUCTOBYIOTH BHYTPIIIHBOIPOLECOPHI MIDKpEricTpoBI mepecusiaHHsA. PerictpiB  3arajgbHOrO
MpU3HaYeHHs MiHIMYM 32, MakcumyM Oinbie 500.

o nepesaz RISC BimHOCATBCS:

1. TlopiBHsHO mpocta crpykTypa ITY, sika B pesynbrati 3aiimae B RISC-nponecopi e Oinbmre 10% momi
KpHcTaa.

2. Bucoka mBHIKo[is, MOB'si3aHa 3 YyHidiKkalielo HaOOpy KOMaHJ 1 OpIEHTAL€I0 Ha IOTOKOBY KOHBEEPHY
00pOOKy.

[Ipn upomy i3-3a CKOpOUEHHs 4YWCIa KOMaHJ Ha BHKOHAaHHS psny (YHKIIH JOBENEThCS BHUTpAdaTH KijlbKa
komaHu. e momoBxye Ko KOMaHau. Y CepeIHbOMY JOBXKHHA ONHIET 1 Tiel sk komaHmu y RISC-apxitextypi OinbIia 3a
JoBxuHy aHanoriyaoi komanau y CISC B cepenapoMy Ha 30%. Benuka KibKicTh pericTpiB 3aranbHOTO NPH3HAUCHHS.
31 301IBLIEHHSIM YHMCIIa PEricTPiB YCKIIAIHIOEThCS Npolenypa ix agpecanii. [TY - mpuctpiii i3 )KOPCTKOIO JIOTIKOKO.

2.IIpoyec nepeoaui komanou 6io npouecopa 00 308HIUIHBO20 RPUCIIPOIO

B3aemomisi UEHTpaJbHOrO Mpolecopa i3 30BHIMIHIME HPUCTPOSMHU Tiepeadadae BHKOHAHHS JIOTIYHOL
HOCJTIZIOBHOCTI J1iHd, TOB'SI3aHUX 13 TIOIIYKOM IPUCTPOIO, BU3HAYEHHSIM HOro TEXHIYHOTO CTaHy, 0OMiHOM KOMaHJaMH Ta
iHpopmartieto. L5 moriyHa MOCiIOBHICTD Ail pa3oM 13 MPUCTPOSMHU, sIKi 11 pealizyloTh, OiepiKana Ha3By iHmepgeiic
66€0€HHA-GUECOCHHSL.

Juist pi3HUX TPHUCTPOIB MOXKYTh BHUKOPHUCTOBYBATHCSI Pi3HI JIOTIUHI MOCIIJOBHOCTI [iif, TOMy iHTepdeiciB
BBE/ICHHSI-BUBEICHHS MOXKe B O/IHiH 1 Till ke EOM BHKOpHCTOBYBATHCS JIeKUIbKa. SIKIIO TX BAAETHCS 3BECTH JIO OJTHOTO,
YHIBEpCaJIbHOTO, TO Takuil inTepdeiic HazuBaeThes crangapTHuMm. Y IBM PC e Tpu cranpapthHux iHtepdeicy mis
3B'SI3Ky IICHTPAJIBHOTO MPOIECopa i3 30BHIIMIHIMHU MPUCTPOSIMK: napanenvhuii (tury Centronics) i asa nocnidosnux
(tumry RS-232 i USB).

[Iporuec nepenavi KOMaHIH JI0 TPUCTPOIO TAKHKA:

* IPOLIECOp BUCTABJIAE Ha LIMHY aJIpecH aApecy MPUCTPOIO, Ha IIHMHY yIPaBIiHHSA - CUTHAJ IIOIIYK IPHCTPOION;

* IPUCTPI BIATYKY€EThCS HA HIMHY YIPABIIHHS CUTHAIIOM «30IT aJpecuy;

* [IPOLIECOP CIIeIiaIbHIM CUTHAJIOM 3aIUTYyE OalT CTaHy 1 ofiepXKye Horo;

* [IPOLIECOp PO3MIlllye Ha MINHY JAaHUX KOMaHAY 1 CUTHAJ Ha IIMHY YIPaBIiHHS «Ilepeaada KOMaHan»;

* TIPOIIECOP OUIKYE BiJl MPHUCTPOIO MiATBEPHKEHHS PO MPUHMAaHHS KOMaHIu. | micis ofepKaHHs MepexoauTh 10
BUKOHAHHS YepProBOi KOMaHIH.

SIKIIo 1pu 3BEpHEHHI LEHTPAIBHOTO POLECopa 0 30BHILIHHOTO HPHCTPOIO MPOJOBKEHHS BUKOHAHHS OCHOBHOT
NpOrpaMy LEHTPAJIbHUM IIPOLECOPOM MOXKIMBE TUIBKHM IMICIS 3aBEpLICHHS ornepanii BBEICHHSA-BHBEICHHS, TO
LEHTPAIFHUNA POLIECOp, 3aBAHTAXKUBIIN 30BHIIIHIN MPUCTPIil, TEPEXOOUTh Y CTaH OUiKYBaHHS 1 3HAXOAUTHCS B HHOMY
0 THX IIip, MOKH 30BHIIMIHIN MPHUCTPi HE MOBIAOMHUTH HOMY MPO 3aKiHUEHHA OOMiHy maHmMH. lle mpu3BOAWTE IO
mpocTtoro Ginbmocti npuctpoiB EOM, OCKiMbKH B KOXKHIIT MOMEHT 4acy MOXe TPAIffOBATH TUTBKU OUH i3 HUX. Takuit
pestcum podomu onepKaB Ha3BY OOHONPOZPAMHOZO - B KOKHHI MOMEHT 4acy BCi NPHCTPOI 3HAXOIATHCS B CTaHI
OUiKyBaHHS 1 TUIBKH OJFH MPUCTPiil BUKOHYE OCHOBHY (1 €IMHY) MpOrpamy.

Jis mikBimamii TakuxX MPOCTOIB 1 MiJBUIICHHS e(peKTUBHOCTI poOOTH 00aTHAHHS 30BHIIIHI MPUCTPOi BUKOHAHI
aBToHOMHUMH. Ofep>KaBIIH BiJl IEHTPAILHOTO MPOIlecopa HeoOXiaHy iH(opMaIlifo, BOHH CaMOCTIHHO OpPTaHi30BYIOTh
CBOIO pobOTY 3 00MiHy nmaHumu. IIpomecop, 3aBaHTaXXMBIIM 3OBHIIIHIA TPUCTPi, HAMAraeTbCs TPOIOBKHUTH
BHKOHAHHS TIporpamu. B pa3i HEoOXigHOCTI (SKIIO 3yCTPiHYThCS BiANOBIIHI KOMAaHIW) BiH MOXE 3aBaHTAKUTH B
pobOTy KiNbKa iHIIUX MPHUCTPOIB (OCKITBKU 30BHIMIHI MPHUCTPOI MPAIOOTh 3HAYHO MOBLIBHIIIE Tporecopa). SAkmo x
HOMY JOBONWTHCS TMEPEXOAUTH B PEXUM OUIKYBaHHS, TO, KOPUCTYIOUHCh THUM, IO B OINEPATHBHIA TaMm’ ATi MOXe
OJIHOYACHO IepedyBaThCs HEe OJHA, a KUIbKA IPOrpamM, HEHTPaIbHHI MpoLecop MepexOAnuTb A0 BHKOHAHHS YeproBol
nporpamu. IIpu MbOMY CTBOPIOETHCS CHUTYaIlisl, KOIM B OIUH i TOH YK€ MOMEHT 4Jacy pi3Hi mpuctpoi EOM BHKOHYIOTh
abo pi3Hi mporpamu, abo pi3Hi yacTWHU omHi€el 1 Tiei x mporpamu. Takwil pexcum pooomu EOM HazuBaeTbes
boazamonpozpamHum.

3. Peanizauis npozpamu yenmpaibHum npouecopom
[Iporpama B EOM peani3yeTbest IIEHTPATBLHIM TPOIIECOPOM 3a JOTIOMOTOI0 TTOCHiIOBHOTO BHKOHAHHS KOMAaHI,
10 YTBOPIOIOTH ITf0 mporpamy. Jlii, HeoOXimHi it BHOIpKW (micTaBaHHA 3 OCHOBHOI IMaM'siTi) i BUKOHAHHS KOMAaH[IH,
HA3WBAETHCA ITUKIOM KOMaHIU. Y 3arajJbHOMY BHUIAIKY ITUKJI KOMaHIU BKIIOUAE B ceOe KiTbKa CKIIaI0BHX (ETaliB):
* BUOIpKy KOMaH/IH;
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* (hopMyBaHHsI aIpeCH HACTYMHOI KOMaH/IN;

* IEKO/TyBaHHsI KOMaH/Iu;

* 00YMCIICHHS aJIpec ONepaHIiB;

* BUOIpKY OIlepaH/IiB;

* BUKOHAHHSI OIepalii;

* (opmMyBaHHS O3HAKH PE3YIBTATY;

* 3aIIUC pe3ysbTary.

[epepaxoBaHi erany BUKOHAHHS KOMaHIM Ha3UBAIOTHCS CHIAHOAPMHUM YUKIIOM KOMAHOU. 3a3Ha4NMO, 1110 HE
BCl eTamy NpPUCYTHI NPW BHKOHAHHI OyAb-sKOI KOMaHAW (3aJIeKUTh BiJ THITy KOMaHIM), HpPOTE eTarmd BHOIPKH,
JIEKOTyBaHHsI, (POPMYBaHHS a/Ipec HACTYITHOI KOMaH/I¥ i BAKOHAHHS OIepallii MaloTh MiCIle 3aBXK/IH.

VY meBHHX CUTYallisiX MOXKJIMBI 1€ J[BA €TaIH:

* HempsIMa aJipecaltis;

* peakilisi Ha TIepeprUBaHHSI.

KopoTko oxapakTepu3yeMo KOXXKHHH 13 TepepaxOBaHMX €TaliB CTaHAAPTHOrO HHMKIY KoMaHmu. TyT BapTo
BpaxoBYyBaTH, IO OIHKC, KU MPUBOIUTHCS, Ma€ Ha METI JIMIIE JaTH ySBJIECHHS MPO CYTHICTh KOXXHOTO 3 eTamiB. Y ToH
e 4ac po3noait GpyHKIiN 3a pi3SHUMH eTarnaMH LUKJTy KOMaH/IW 1 TIOCITiIOBHICTh BUKOHAHHS JEIKHUX 3 HUX Y peallbHUX
EOM MOXyTbh BiJIpi3HATHCS BiJl BUKJIAJICHOTO.

[ukn Oynp-sIKOi KOMaHIM PO3MOYHMHAETHCS 3 TOrO, IO LEHTPaJbHUI Mpolecop AicTaE KOMaHAy 3 HaM'srTi,
BHUKOPHCTOBYIOUH aJIpECy, IO 30epiraeTbcs B JIYWIBHUKY KoMaH[. JBIMKOBHI KO KOMaHIU MICTHThCS B pericTpi
KOMaH/IM 1 3 IIbOr0 MOMEHTY CTa€ «BUAMMHM» JUIS Ipolecopa. SIKIIo IOBXKHHA KOMaHIHM 30Ira€Tbesl 3 PO3PSIAHICTIO
KOMIpKH mam'siti, To Bce 3po3ymino. Ipore, cucrema xomana Garatbox EOM mnependavae kinbka (GopmaTiB KOMaH[,
NpUYOMy B PI3HUX (opmarax KoMaHIa Moxe 3aiiMat 1, 2 uu Olbllle KOMIPOK, a eTan BUOIpKM KOMaHAW MOXKHa
BB2)KaTH 3aBEPLICHHUM JIMIIIE MICIsI TOro, SIK B PEricTpi KOMaH1 PO3MINLyeThCsl MOBHUN KOJ KoMaHau. [Hdopmaltis po
(dakTH4YHy JOBXHMHY KOMAaHAM MICTUTBCS B TOJISIX KOAy omepauii Ta crmocoOy azapecamii. Ik mpaBmio, 1i mnoss
PO3TaIIOBYIOTECS Y IMEPIIOMY CJIOBI KOAY KOMaHIM 1 Juisi 3'sSCyBaHHS HEOOXIJHOCTI NMPOAOBXKEHHS MPOLECY BUOIPKH
HeoOXi/He monepeaHe IeKoxyBaHHs ixX BMicTy. Take nekoayBaHHA MO)ke OyTH BUKOHAHHUM IIiCJIS TOTO, SIK TEpIIe CII0BO
KOJIy KOMaHJIY OITMHHUTHCS B PEricTpi KoMaHA. Y pasi 6aratociiBHOro (opMary KOMaHu Mpolec BUOIPKH TPUBAE ax JI0
3aHECEHHs B PEriCTp KOMaH/ YCiX CIliB KOMaHIIH.

Hus 6inbiocti EOM xapakTepHe po3MillleHHS! CYCiTHIX KOMaHJ MPOrpaMd B CYMDKHHX KOMIipKax Mam'siTi.
SIKiio B3sTa KOMaHJa He MOPYIIYE IPUPOJHOrO IOPSAKY BUKOHAHHS IPOTrPaMH, TO ISl OOUHMCIICHHS apecH HaCTYIHOI
BUKOHYBAaHOI KOMAaHIM JOCTaTHbO 30LIBIIMTH BMICT JIUMIbHHUKA KOMaHJ Ha JOBKMHY IIOTOYHOI KOMaHIM, HMONAHY
KUIBKICTIO 3aHHATHX KOJOM KOMAaHAM KOMIpOK mam'siTi. JIoBXKMHA KOMaHIH, a TAaKOoX T€, YU 3JlaTHA BOHA 3MIHHTH
NPUPOAHHUN HOPSIOK BUKOHAHHSA KOMaHJ MPOTpaMH, 3'SICOBYIOTHCS B XOAI IONEPEIHbOr0 AEKOAYBaHHA. SIKIIO B3ATa
KOMaH/ia 3J[aTHa 3MIHUTH TIOCJIIOBHICTh BUKOHAHHSI Tporpamu (KOMaHIa YMOBHOIO 4d O€3yMOBHOI'O MEPEXOAy,
BUKJIMKY TIPOLEAYPH TOILIO), mpouec (HOpMyBaHHS aJpecH HACTYyHNHOI KOMAaHOW NEPEHOCHTHhCA Ha eTall BUKOHAHHS
oreparii. I3-3a iporo y psaai EOM po3risiHyTHiA eTan MUKy KOMaH/IU 3HAXOAUTHCS He 3a BUOIPKOIO KOMaH/IH, a B KiHIII
LUKITY.

[Micns BUOIpKM KOMaH/a JNEKOMYETHCS, ISl YOO IIEHTPAJIbHHUN IMPOLEcOp pOo3MIH(POBYe KOI KOMaHIH, IO
3HaXOJUTKLCS B PEricTpi komaH. B pe3ynbrari gekoyBaHHs 3'SCOBYIOTHCS TaKi TUTAHHS:

* Yl 3HAXOJUTHCS B PETiCTpi KOMaH]| MOBHUI KOJ| KOMaH/IM Y1 TOTPiOHE 03aBaHTAKEHHS 1HIINX CJIIB KOMaH/IH;

* SIKi OB Jii MOTPIOHI AJIsl BUKOHAHHS JAHOI KOMaH]IH;

* SKIO KOMaHJa BUKOPHUCTOBYE OMEPaHAM, TO 3BIJIKM BOHH TOBHHHI OyTH B3sTi (HOMep perictpa abo aapecy
KOMIpKH OCHOBHOI ITaM'sITi);

* SIKIO KOMaHAa GOpMYe pe3yabTat, TO KyAu e pe3ynbTaT OBUHEH OyTH CIIPIMOBaHHH.

Bimnosini Ha [Ba TepIIMX 3alHWTaHHA Ja€ po3MHU(pPOBKAa KOy OIepallii, pe3yabTaToM SKOi Moxke OyTu
VHITapHUH KOH, Ji¢ KOXKHHH PO3psiI BiAMOBigae onmHiM i3 koMaHA. Ha mpakTuii 3amicTh YHITAPHOTO KOAY MOXYTh
3yCTpITUCS Halpi3HOMAaHITHINI (OPMHU MOJAHHS PE3YIbTATIB JIEKOAYBAHHS, HANPHUKIAA ajJpeca KOMIPKH CIeIialbHOT
YHOpaBJsI0uoi mam'sti, e 30epiraeThCs MepIia MiKpOKOMaHa MiKpOIIPOTpaMu IS peaji3allii 3a3Ha4eHoi B KOMaHII
orepartii.

[ToBHe 3'scyBaHHS BCiX acIeKTiB KOMaHIH, KPiM PO3MIN(POBKH KOAY Omepallii, BAMarae TakoX aHaTi3y alpecHol
YaCTHHHU KOMaH/IH, BKJIFOYAIOUH TI0JIE CIIOCO0y agpecarii.

3a pe3ympTaTaMH JEKOAYBAaHHSA IIPOBONUTHCA IIATOTOBKA ENEKTPOHHMX cxeM EOM 10 BHUKOHaHHS
3aIpONOHOBAHNX KOMAH[IOO Jii.

Etan oOumcieHHS ampec omepaHIiB Ma€ MicCIe, SKIIO B TPOIECi IEKOMyBaHHS KOMAaHIM 3'SICOBYETHCS, IO
KOMaHJIa BUKOPUCTOBYE OINEpaHAn. SIKIIO ONepaHAn PO3MIIILYIOTHCS B OCHOBHIH MaM'sATi, 3IHCHIOETHCS OOUHCICHHS X
BHKOHABUHX aJpec 3 ypaxXyBaHHSAM 3a3Ha4CHOr0 B KOMaHI crocoOy aapecarii. Tak, y pasi iHOeKcHOI ampecariii s
ONlep>KaHHSA BHWKOHABYOI aJpecH TIPOBOAWTHCS MiJICYMOBYBAaHHS BMICTy aJpecHOl YaCTHHA KOMAaHOW 1 BMICTY
IH/IEKCHOT'O PericTpa.

OO0uncneHi BUKOHAaBY1 a/[peCl BUKOPHCTOBYIOTHCS JUTS 3UNTyBaHHS OIIEPAHAIB 13 aM'sATi 1 3aHECeHHS iX Y HeBHi
perictpu mponecopa. Hanpuknazx, y pasi apudMeTHdHOi KOMaHIM ONEpaH/ Iicis MICTaBaHHA 3 MaM'sTi MOxe OyTh
3aBaHTAXXCHUM Yy BXIiZHHH perictp apudmeruko-noriunoro mpuctpow. [Ipore wacrime omepaHou IMONEPEIHBO
3aHOCSTHCS B CIEHiaNbHI JOMOMDKHI PEricTpu Tpolecopa, a iX MepecHIaHHS Ha BXiJ apH(pMETHKO-JIOTI4HOrO
TIPUCTPOIO BiIOYBAETHCS HA €Talll BUKOHAHHS OIepartii.
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Ha erani BUKOHaHHS omneparii peasi3yeThcs 3a3HaUeHa B KOMaH/Ii orepariist. [3-3a BiqMiHHOCTI CyTHOCTI KO>KHOI
koMmaHu EOM 3MicT IIb0ro eTamy CyTo iHAHBiTyaTbHU.

Ha erani ¢opMyBaHHS 03HaKH PE3y/bTATY BH3HAYAETHCS, SAKUM JIICTABCS PE3yNbTAT omeparii. Pe3ynbraT Moxe
OyTH JIONATHUM, BiJ’€MHHM, PiBHEUM HYIO i T.i. ChopMOBaHa O3HAKA 3aHOCHTHCS B PETIiCTP O3HAKH PE3YJIbTaTy IS
MOJAITBIIOr0 BUKOPUCTAHHS TIPUCTPOEM YIIPABITiHHS.

Eram 3anmcy pe3ynabTaTy NpUCYTHIN y IUKII THX KOMaH]I, SIKi IONMYCKAlOTh 3aHECEHHS Pe3yJIbTaTy B perictp abo
KOMIpKy OCHOBHOI mam'siti. @akTHYHO HOro MO>KHa BBa)KaTH YaCTHHOIO €TaNly BUKOHAHHS, OCOOJIMBO JJISl THX KOMaH[,
SIKI PO3MIIYIOTh PE3YJIBTAT BiIpasy B KiJIbKa MiCIIb.

Unmalio KoMaH 1 JJOIyCKaloTh YUTAHHS ONEPaH/IIB i3 maM'sTi abo 3amuc y nam'sTb. Y HalIIpOCTIIIOMY BUIAIKY B
a/IpeCHOMY TIOJIi TakMX KOMaHJ SIBHO BKa3yeThcsi BUKOHaBua ajnpeca BiamoBigHoi komipku OII. Ilpore wacro
BHUKOPHUCTOBYETHCS I 1HIIMIA crioci0 BKa3iBKH ajjpecy, KOJH ajpeca orepaHa 30epiraeTbes B SKiHCh KOMipIi mam'siTi, a
B KOMaHJIi BKa3yeThCsl ajpeca KOMIpKH, IO MICTUThH anpecy omnepaHna. [lomiOHMIT pUitoM HAa3WBAETHCS HENPAMOIO
aopecauyieto. A6y nipounTtaty abo 3anKcaTi ONepaH/, CIIoYaTKy MOTPiOHO IiCTaTH 3 MaM'sTi Horo aapecy i TUTBKH MiCIs
LILOTO TIPOBECTHU MOTPIOHY Ait0 (YMTaHHS abo 3amuc onepaH/a), IHIIUMHU CIIOBaMU, MOTPIOHO BUKOHATH JIBa 3BEPHEHHS
no nam'sti. e, nmpuponHo, BinoOpa)kaeTbCs 1 Ha LMKII KOMaHIW, B SKOMY 3'SBIISETBCS HeNpsiMa azpecarlis. Etan
HenpsiMoi ajipecarlii MOXKHa BIJIHECTH J0 €TaIry OOYMCIICHHS aJlpec ONepaHJiB, OCKUIBKH HOro CYTHICTh 3BOAMTHCS JI0
BH3HAYEHHS BUKOHABYOI ajpecH omnepaHja. [HIIMMU cloBaMHu, BMICT aJpECHOrO MoJsi KOMaHAMW B PEricTpi KOMaHI
BHUKOPHCTOBYETbCS JUlsl 3BepHEeHHs1 10 koMmipku OIl, B skiii 30epiractecst ajpeca ornepanja, Micis 4Oro ojepikaHa 3
nmam'sITi BUKOHAaBYa aJipeca ONepaHa pO3MIIIYEThCS B aJpecHe ToJie perictpa KOMaHAW Ha Miclie HEeNpsiMol aapecH.
INonmanbiiie BAKOHAHHS KOMAH/IH TPOTIKA€ CTAHIAPTHHM YHHOM.

Cnocid anpecanii — 11e HallBa)KJIMBIIIA XapaKTEPUCTHKA apXiTEKTYpH OOUMCIIOBANBLHOI MalIMHH, SIKa J03BOJISIE
abo He J03BOJsIE BUPIMNIMTH TaKi CyNEPEYHOCTi: 3 OMHOr0 OOKYy (3 TOYKM 30py CKOpPOYEHHs anapaTHUX BUTPAT)
IparH€HHs 3MCEHIIUTHU JOBXHWHY aApECHOIro I0Jd, 3 iHI_HOFO 60Ky CHOCi6 3aJlaHHA aJApeCyu TOBHUHCEH CIIPUATH
MaKCHMaJIbHOMY 30JI)KEHHIO KOHCTPYKTHBHHMX XapaKTEPUCTUK MOB MPOrpaMyBaHHs BUCOKOIO PIBHA 1 MalllMHHHX
KOMaHJl. BupimeHHs 1iei cynepeyHocTi 1 MpU3BesIo 10 BAKOPUCTAHHS PI3HUX CIIOCOOIB apecalrtii.

[Ipu 6e3nocepeoniii aopecauii B anpecHOMY TIOJNI MICTUTBCS CaM OlepaHl. 3aCTOCOBYETHCS TaKWil crocio mpu
BUKOHAHHI apu(METHYHUX Orepaliil, onepariii MOpPIBHIHHI, 3aBaHTa)KEHHS KOHCTAaHT y perictpu. [lepeBaroro Takoro
croco0y azpecallii € IBUIKICTh BUKOHAHHS, OCKIJIBKM HEMa€ 3BEpPHEHHs B OlepaTHBHY nam'sath. Hemoniku Takoro
croco0y: po3Mmip onepana 0OMEKEHHI JOBKUHOIO aJJpECHOTO MOJIsl KOMaHIH.

[pu npamiic aopecauii anpecuunii kon (Ax) NMpsSMO BKa3zye HOMEp KOMIPKHM MaM'siTi, A0 SKOi IPOBOIUTHCS
3BepHEHHs. BukoHaBumii KoJ (Aeurc) 30Ira€Thest 3 agpecHiM koqoM. Hemosikom Takoro croco0y ajpecaliii € HeocTaTHi
MOXIIMBOCTI IIPU 3BEPHEHHI JI0 aJPECHOr0 MPOCTOPY BEIMKOro po3mipy. Azpeca BKa3zaHa B KOMaHIlI HEe MOxe OyTH
3MIHEHOIO B TIPOLIeCi 00YHCIICHb.

Henpama adpecayia — 1e ajpecanis anpecu. Ii mepeBaru: 103BOMs€ TIOAONATH TPYAHOLI, fKi € y HpsAMiil i
OesnocepenHiit aapecanii. Hegonik nonsirae y nojBiiiHOMy 3BepHEHHI J0 mam'siTi (TOTipIIye YacoBi XapaKTEPUCTUKH,
BUTPAYAETHCS 2 KOMIPKH ONEPATUBHOI Mam'siTi).

Pezicmposa adpecayia Haranye TpsAMy aapecariro. Pi3HHUIIT B TOMy, IO aJpecHe MoJie BKa3ye He Ha KOMIpKY
nam'siTi, & Ha pericTp mpoiecopa. Sk nmpaBuiIo, po3Mip aipecHOro Mois TopiBHIOE 3 1 4 OiTaM, 110 T03BOIISE aJpECyBaTH
8 1 16 pericTpiB 3aranpHOro npu3HadeHHs. [lepeBaru peecTpoBoi aapecariii Taki:

1) KOpOTKe ajipecHe oI KOMaHIH;

2) BUKIIIOYAIOTHCS 3BEPHEHHSI JI0 ONIEPATUBHOI Iam'sITi.

Henomiku: OOMexeHe YUCIIO PETICTPIB 3arajbHOrO MPH3HAYCHHS HE JJ03BOJSE IMIMPOKO BUKOPUCTOBYBATHU IO
aapecarito.

[lpu uenpamiii pezicmposiii adpecayii BUKOHaBYa ajpeca omepaHga 30epira€Tbcs He B KOMIpI OCHOBHOI
mam'siTi, a B perictpi mporecopa. [lepeBarn: Taki » MOXIIHBOCTI, SIK 1 Y HETIPAMIi afgpecartii, aie Ha OHE 3BEPHEHHS 10
mam'sti  Menme. Hemomikm: OOMEXEHe YHCIO PpEricTpiB 3arajlbHOrO MpPHU3HAYCHHS HE O3BOJISE IIMPOKO
BHKOPHCTOBYBATH ITI0 aJIpeCaIliio.

Ilpu eionocHili adpecayii BUKOHABYA aapeca BU3HAYAETHCS CyMOIO aIpeCHOr0 KOy 1 [eSKOro YHcia, SKe
Ha3UBaeThca 0a30BOIO ampecoro. s 30epiranHs 0a30BHX ampec B OOYMCIIOBANBHIN MaIIWHI MOXYTH IependadaTucs
cremianbHi perictpu abo BUIIIEHI KOMipKH MaM'sITi.

Y koMmaHAI B aJApPECHOMY TONI BUAUISETHCS MIIIONE U 3a3HA4eHHsS HoMmepa 0a3oBoro perictpa. Y HBOMY
3HaXOAUTHCA ajpeca IepIIoi KOMIpKM MacuBy. 3aiHIIeHa YaCcTHHA aJPECHOTO IO MICTUTh aJpecHH KO, SKHA
BUKOPUCTOBYETHCS IS TIOJaHHS OPiBHAHO KOPOTKOTO 3MIIICHHS BiIHOCHO TIOYAaTKy MACHBY.

Haiiuacrime BuKoHaBYa aqpeca mpHu 0a3yBaHHI YTBOPIOETBCSA 3a JIONIOMOrOI0 cyMaTopa. BimHocHa ampecartist
BHUKOPUCTOBYETHCS [UIA AOCTYIY O €IEMEHTIB MacHBY, 3HAXODKEHHS SKOTO B IAM'SITi B MPOIECi OOYUCICHh MOXKE
3MIHIOBATHCS. 3MIIIEHHS Ma€ MEHITY JOBXIHY, HIXK TIOBHA afjpeca, i Iie JO3BOJISIE€ CKOPOTHTH JOBKHUHY aIpECHOrO T OIS
KOMaHJIH, a OTXKe, 1 caMy KOMaHJYy.

Inoexcna adpecayin . XapakTepHUM Ui peaji3alii B MallWHI pPO3B’A3yBaHHA MaTeMaTHYHHX 3ajgad €
LUKJIYHICTE 00YMCIIIOBANBHUX mporeciB. Lle o3Hawae, mo omHa 1 Ta )X KOMaHAa BHKOHYETHCS, ajieé Hall Pi3HUMH
olepaHAaMH, PO3TAIIOBAHUMH BIOPSIIKOBAHO B ITaM'SITi.

[IporpamyBaHHS OOYMCIIOBAIPHAX IHKITIB CIHPOLIYETHCS, SKIIO ICHSA KOXKHOrO LHUKIY 3a0e3MeqyeThes
aBTOMAaTWYHa 3MiHa BIJIOBIZHO KOMaHJ 1 iX ajpecHMX YacTWH. [IpuuomMy 3MiHa Taka, IO Y3TOKYETHCSA 3
pO3TallyBaHHAM Y TaM'sTi BHKOHABUMX OINEpaH[iB. [HIEKCHa anpecarliss € 3pydHMM MeEXaHi3MOM Ui Opraizamii
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LUKJIIYHAX 00YHCIIEHD.

Temu nonosinei
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3. RISC-nporiecopu
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Tema 3 KommroTepHi Mepexi
Ceminapcbke 3aHATTS: OCHOBH KOMIT'IOTEPHHUX Mepeik
Mera 3anstrs: O3HallOMUTHCh 3 OCHOBaMH TI00Y/10BU Ta (YHKIIOHYBaHHSI KOMIT FOTEPHUX Mepex

TpuBaijicts: 2 ron
HapyaibHi nUTaHHA

Kiacudikamisi 1 ckia KOMIT IOTEPHUX MEPEXK.
KoMmoHeHTH KOMII' IOTEPHUX MEpex
Texniune 3a0e3neyenns JIOM

Kabeni mepex

MepexeBi Tononorii

arwnE

1.Knacudikaris i ckiaj KOMI IOTEPHUX MEPEK

Komm’oTepHa Mepe:ka — 1ie CyKyNHICTh KOMIT'IOTEpiB, 00’€JIHAHUX KaHaJaMH Iepenadi JaHUX il OOMiHY
anapaTHUMH, MPOrpaMHUMU Ta iHpoOpMaliiHUMU pecypcamMu. KoM 1oTepHi Mepexi BUHHMKIIM K JIOTTYHUN HACIHiJOK
rocTpoi HeOOXIIHOCTI PO3B’sI3aHHS HACTYITHHUX MPOOIeM:

1) oOMmexeHuii 00CSIT pecypciB — OMEPATHBHOI i 30BHIIIHBOI IMaM’sTi, a TAKOXK HEBEJIMKA  IIBHIKOIs
MPOLIECOpPIB (Cy4acHi MepCcoHalbHI KOMIT FOTEpU Ma-

I0Th IIBUIKO/II0 Ha TPU-YOTHPH TOPSIKH OUIBIIY HiX cyrepkoMIl’ rotepu 60-Tix pokiB 20-ro CTONITTA);

2)  He3py4HiCTh, CKIAJHICTH i MOBIIBHICTS MPOLIEIYPH B3aEMOIIT KOPHCTYBaUa 3 KOMIT FOTEPOM;

3)  JocTym 10 pecypciB KOMIT' FOTepa MaJo IyKe 0OMexeHe Koo mpodecioHaiB.

IcTopist CTBOpEHHSI KOMIT FOTEPHUX MEPEX MOYMHAEThCA 3 KiHI 50-x pokiB 20-ro cropiuus. Y 1957 pomi 3a
iHimiatuBoro MinicrepctBa o6oponu CIIIA AreHTCTBO mMepefoBHX OOOPOHHHX JOCHiTHUIBKUX mpoekTiB CIIA
(DARPA) 3ampomnoHyBaio MpOEKT pPO3pOOKH MepInoi KOMITIOTepHoi Mepexi. Po3poOka mepexi Oyna nopydena
KamigopHiiicekomy yniBepcuretry B Jloc-Anmxeneci, CTeHOPACHKOMY AOCIIAHUIIEKOMY IIEHTpY, YHiBepcutery Otu
ta YHiBepcutery mraty Kamidopnis B Canra-bap6api. Komm'rorepra mepexa Oyna nazBana ARPANET (Advanced
Research Projects Agency Network), i B xiami 1969 poky BinOyBcs nepinuii yCIIIHAN ceaHC 3B'S3KY.

[TapanensHO 3 PO3BUTKOM TEPMIHATBHUX CHCTEM 1 KOMIT FOTEPHUX MEPEX CTPIMKHUMH TEMIIAMHU WIIOB PO3BHTOK
amapaTHO-TeXHOJOri9HOi 0a3zn: Tak Tinbku 3 1990 poky emHOCTI k0opcTKHX AuCKiB 3pociu B 10000 pa3iB, MBUAKOMIA
mporecopa 30iIbpImuIacek 6ibire Hix y 250 pa3iB, npu I[bOMY BapTICTh IIUX MPHUCTPOIB 3MEHIIMIacs Maibke B 10 pasis.
3’sBUIIMCh TPUHIMIIOBO HOBI mpuctpoi - CD, DVD, nucku blue-ray, ¢unem-nam’sts, 0Oe3mpoBimHi 3acodu
MDKKOMIT IOTEPHHX 3B’ SI3KiB TOIIO.

[NosiBa mepcoHAJIBHUX KOMITTOTEPIB IOCIY)KUJIa CTEMYIIOM JUTS MOJAJIBIIOTO0 PO3BHTKY KOMIT FOTEPHUX MEPEX.
Bonu Oynu [OOCTaTHHO JICIICBUMH Ta iJCAUTBHAMH — €JeMEHTaMH Ul TNOOYIOBH TakMX MepeX. PO3BHTKY
KOMIT'FOTEpPHHX MEpEeX CIpHsia po3poOka CTAHOAPTHHUX TEXHONOTIH 00'€qHaHHS KOMITIOTepiB y Mepexi: Ethernet,
Arcnet, Token Ring, FDDI.

Hogi TexHOMOri4HI PO3pOOKH, B MEPITY YEPry B Taxy3i KOMIT IOTEPHUX MEPEkK, 3pOOHIN MOXIMBOIO Tepenady
KOMIIT'FOTEPHUMH MEPEXKaMH TOJI0CY, Bileo 300pakeHHs, MATIOHKIB y pealbHOMY Jaci — B pexkumi on-line.

Bci obuncmoBanbHI Mepexi MOXKHa KITacu(iKyBaTH 32 PAIOM O3HAK. 3aexcHo 6i0 eiocmaneil Mixc nepcoHanbHuUMu
Komn’tomepamu po3pi3HAIOTH TaKi OOYUCITIOBATBHI MEPEXKi:

- nokanpHi obuncoBanbhi Mepexi - JIOM (LAN - Local Area Networks) - komm'toTepsi Mepeski, po3ramioBasi
B Meax HEBEJIMKOI 0OMexeHoi Tepuropii (OyxiBii uu B cycinHix OyaiBisix) He Oinbme sk 3a 10 - 15 km.;

- TepUTOpiaNbHI 00UUCITIOBAIIBHI MEPEXI, SIKI OXOIUIIOIOTh 3HAYHMH reorpadidauii mpoctip. [lo TepuropianbHIX
Mepexx MoxkHa BigHectn mepexi perionansai (MAN - Metropolitan Area Network) i rmobamsui (WAN - Wide Area
Network), To0T0 Taki, o0 MalOTh PErioHANbHI YM TII00aNbHI MAcIITaOM BiANOBiAHO. PerioHambHI Mepexi 3B'S3yI0Th
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abOHEHTIB paiioHy, MicTa 4 obmacTi. I'mobansHi Mepexi 00'efHyIOTh aOOHEHTIB, SIKi BiJ/IaJIeH] MiXK COOOI0 HA 3HAYHY
BiJICTaHb, 3HAXOITHCS B PI3HUX KpaiHaX YM KOHTHHEHTAX;

Ha cporomni Ha mianmpueMcTBax i B YCTaHOBaxX 3HAWIIIM IIMPOKE 3aCTOCYBAHHS JIOKAJIbHI OOYMCIIOBAJIBbHI
Mepexi, OCHOBHE TPH3HAYEHHS KX 3a0€3MeUNTH MIBUAKUN 1 3pyIHHH JOCTYII 0 PO3IMOIUIEHHX pecypciB (3arajbHuX,
TOOTO TaKWX, IO CIIJIBHO BUKOPUCTOBYIOTHCS). Kpim Toro, JIOM m03BONSIIOTH NMPOBOJWTH CEJIEKTOPHI Hapaan
(BimeokoH(epeHIlii), KepiBHUITBY IIBHJIKO i B HAOUHIH (OpMi JOBOANUTH 110 IEPCOHAITY aMiHICTPATUBHY, HOPMATUBHY
1 pI3HOMaHITHYy IOTOYHY iH(pOpMAILilo, CIIiBPOOITHUKAM IIiIIPHEMCTBA OIEPATUBHO OOMIHIOBATUCS MIXK COOOIO
iH(OpMaIi€l0 TOIIO.

JlokanbHI 00UUCITIOBAIIEHI MEPEKi 3a0€31EUyIOTh!

- posnoxin nanux. [lani B JIOM 30epiratoTbcsi Ha HEHTPAIILHOMY KOMIT'IOTEPi 1 MOXKYTh OyTH JOCTYITHUMH Ha
pOOOYMX CTaHINSIX, TOMY Ha KOXKHOMY pOOOYOMY MicIli He Tpeba MaTH HAKOMMIYBAYiB JUIS 30€piraHHs OJHi€T 1 Tiel x
iH(popMarii;

- po3momin iHQOpMAIHUX 1 TEXHIYHHX pPEeCypCiB, TOOTO JIOTIYHMX JUCKIB Ta IHINIMX 30BHINIHIX
3amam’sITOBYIOUMX MPHUCTPoiB (HakonmyyBadi Ha CD-ROM, DVD, ZIP Tomo); po3noain kaTajoriB (Tex) i daiiiis, mo
MICTATBCS B HHX; PO3MOJI IJKIIOYEHHX [0 KOMIT'IOTepa IPUCTPOIB: MPUHTEPIB, MOIEMIB Ta iHIIMX 30BHIIIHIX
MIPUCTPOIB (JJ03BOJISIE EKOHOMHO BUKOPHCTOBYBATH PECYPCH, HAIPUKIIA, APYKYIOUi IPUCTPOI, MOAEMH TOILIO);

- posmoain mnporpaM. Bci kopHucTyBadi JIOKaJbHUX OOYUCITIOBAILHUX MEPEX MOXYTh CIIIBHO MaTd JOCTYH 10
nporpam (MepeKeBUX BEPCiii), sIKi IIEHTPaIi30BaHO BCTAHOBIIIOIOTHCS B MEPEKi;

- orepaTHBHUI 00OMiH iHQOpMallielo B pexxuMax on-line i off-line 3a onomororo intranet-cepsicis.

B mitepatypi posrisimaroreest 1 iHIN Kiacudikainii KoM 'IOTepHMX Mepex. Kiacudikyrounx O3HaK MOXKHA
BUJIUTMTH YUMAJIO, aJie 3 IPAKTUYHOI TOUKU 30pY OCHOBHUMH € TaKi:

- 3a piBHEM yIpaBIIiHHS;

- 33 THIIOM BUKOPUCTOBYBaHUX KOMII'IOTEPIB;

- 33 /IMIHICTPATUBHUMH BiJIHOCHHAMH MK KOMITFOTEpaMH.

3a munom 8UKOPUCMOBYBAHUX KOMNA TOMepie MOXHA BUILIATH:

- OJTHOPIAHI Mepexi, SIKi MICTATh OAHOTHUITHI KOMIT'FOTEPH 1 CHCTEMHE MpOorpaMHe 3a0e3NeueHHs;

- HEOJTHOPIiTHI Mepexi, sIKi MICTATh PI3HOTUIIHI KOMIT'IOTEPH 1 pi3HE CHCTEMHE NMporpaMHe 3a0e3neyeHHsl.

3a aominicmpamuenumu 6iOHOCUHAMU MIdIC KOMR'TOmMepamu MOXHa BUJIIIUTH:

- JIOM 13 neHTpani3oBaHUM YHPaBIiHHIM (3 BUIUICHUMU CEpBEpaMH);

- JIOM 6e3 neHTpasi30BaHOro yNpaBiliHH (AELEeHTPai30BaHi) a00 oHOpaHroBi (OIHOPiBHEBI) Mepexi.

VY JokanbHUX Mepexax i3 HEeHTPalli30BaHUM YIPABJIIHHIM OJIMH 13 KOMITIOTEPIB € CepBEPOM, a iHIII - POOOYUMHU
CTaHLIAMU.

CepBepu - 11e BUCOKONPOJYKTHBHI KOMI'IOTEpU 3 BIHYECTEpaMM BEIMKOI €MHOCTI 1 3 BHMCOKOIIBHIKICHOIO
MEpEXEBOIO KapTolo, sIKi BiJIMOBIIAIOTH 32 30epiraHHs JlaHMX, OpraHi3amilo JOCTylmy JA0 IHMX JaHHX 1 [epeiady
JAaHUX poOOYUM cTaHLisM abo kimieHtam. Komm'torepu, 3 sIKMX 3iCHIOETbCS qocTyn 10 iH(opmalii Ha cepsepi,
HA3UBAIOTHCSI POOOYMMHU CTAHIISIMH 200 KITIEHTaMHU.

Y Mmepexax i3 JeleHTpalTi30BaHUM YIPaBIIHHIM HEMAa€ €JUHOrO LIEHTPY YIPaBIIHHS B3a€MOJIEI0 POOOYMX
CTaHIIi# 1 €AMHOTrO KOMIT'TOTepa Juist 30epiranns nanmx. OpHOpaHroBa JOKambHa Mepexka - 1e JIOM piBHOMpaBHUX
KOMIT'FOTEPIB,

KOXKHHH 13 SIKMX Ma€ yHIKaJIbHE iM's 1, SIK IPaBUIIO, MAPOJIb Ul BXOAY B HHOI'O Y MOMEHT 3aBaHTaXKCHHsI orepaiiiiftHol
CHCTEMH.

PiBHONIpaBHICTh KOMIT'IOTEPIB O3HAYa€, IO aJMIHICTPATOp KOXKHOIO KOMITIOTEpa B JIOKANIBHIH Mepexi Moxe
MIEPETBOPHUTHU CBiil JTOKaTBFHUN Pecypc y TOU, IO PO3MOAUIIETHCS, BCTAHOBIIOBATH TpaBa JOCTYIY IO HBOTO 1 Mapoi.
Bin xe BimmoBimae 3a 30epeskeHHS a00 Mpane3JaTHICTh HbOro pecypey. JIokaapHUI pecypc — Ie pecype, AOCTYITHHI
TINBKK 3 KOMIT'IOTEpa, Ha SKOMY BiH 3HAXOIUThCA. MOro pecype, MOCTYNHHMIA IS iHIIMX KOMITEOTEDIB, HA3MBAETHCS
TaKUM, 10 PO3MOIUIAETHCA 00 CIITEHO BUKOPUCTOBYETHCA.

Takum 9rHOM, OTHOPAHTOBa JIOKaTbHA Mepexa - e JIOM, B sIKiif KoykHa poOOYa CTaHIIIT MOXKE PO3IIOAITUTH BCi
abo nesKi CBOi pecypcH 3 iHIIUMH POOOYMMU CTaHIISIMU Mepexi. AJle BiACYTHICTb BHIIIEHOTO CepBepa HE TO3BOJISIE
aJMiHICTPATOPOBi IEHTPATI30BAHO YIIPABIITH BCIMa pecypcaMil OTHOPAHTOBOI JIOKAJTBHOI MEpPexi.

Koxaa poboda cranmis Mo)ke BUKOHYBaTH (DYHKIII1, SIK KITi€HTa, TaK 1 cepBepa, TOOTO HAaBaTH PECYPCH 1HIITIM
pOOOYHM CTaHIIISM 1 BUKOPHICTOBYBATH PECYPCH IHIINX pOOOYUX CTAHITIH.

OpmHOpaHrOBi JIOKANBHI MEpeKi MOXYTh OyTH OpraHi30BaHMMH Ha 0a3i BCIX CyJaCHHX OMNEpAIlifHUX CHCTEM
MIEPCOHATBHNX KOMIT t0TepiB. Jl0 TIepeBar oJHOPaHT OBOI JIOKATBHOI MEPEXKi BiAHOCATHCS:

- HA3bKA BapTiCTh;

- IPOCTOTA BCTAHOBJICHHS;

- BHCOKa HaIIMHICTB.

Taka opranizamis Mepexxi Ho3Boisie 30epiraTé ii mIpane3laTHICTP NPAKTHYHO NpH Oyab-sKill KUTBKOCTI
JOCTYITHHX BY3JIiB.

Jo wenomikiB Takux JIOM BapTo BiHECTH:

- cmaOkui 3axucT iH(OopMaIii;

- CKJIaJHICTh NTOHOBJICHHS 1 3MiHM IPOTPaMHOro 3a0e3MedeHHsT POOOUHNX CTAHIIIH.

VY noKanbHHX Mepexax i3 NEHTPaTi30BaHMM YIPABIIHHAM cepBep 3a0e3medye B3aeMOil MK pPOOOYNMH
CTaHIIsIMH, BUKOHYEe (QYHKIii 30epiraHHs AaHUX 3arajJbHOr0 KOPHCTYBAHHS, OPraHi30BYe AOCTYIl MO LUX JaHUX 1
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nepenae naHi kiieHToBi. KilieHT ompampoBye ofiepkaHi JlaHi 1 HaJae pe3yNbTaTH OIPAIIOBAHHSI KOPHCTYBadeBi.
Heo0XiqHO BiA3HAYNTH, IO ONPAIFOBAHHS JaAHUX MOXKE 3/IIHCHIOBATHCS 1 Ha CepBEpY.

JlokanmpHI MEpeXi 3 LEHTPaTi30BaHWM YIPABIIHHAM, B SKUX CEpBEp NMPU3HAYCHUH TLNBKM IS 30epiraHHs i
BH/avi KJIieHTaM iHpopMallii 3a 3anuTaMu, HA3UBAIOTHCSI MEPEKaMU 3 BUAUICHUM (aiin-ceppepoM. CHCTeMH, B SKUX Ha
cepBepi pa3oM i3 30epiraHHsIM 3IHCHIOETHCS 1 OmpaioBaHHs iHpopMaii, Ha3UBAIOTHCS CUCTEMaMH 3 apXiTEKTYpPOIO
(abo TexHomoOTI€0) "KITIEHT-CEpBEP".

HeoOximHO Bin3HAuWTH, IO B CEPBEPHUX JIOKATBHUX MEpeXax KIIEHTOBI Oe3rmocepenHbO JTOCTYIHI TITBKU
pecypcu cepBepiB. Ane pobodi craHIii, mo BXoaaTh y JIOM i3 meHTpaizoBaHUM YIIPaBIIiHHAM, MOXKYTh OJTHOYACHO
OpraHi3yBaTd MiX COOOI0 OZIHOPAHTOBY JIOKAJIbHY MEpPEKY 31 BCiMa T MOMKITUBOCTSIMH.

BpaxoByroun pi3HOMaHITTS MOCIYT, 1[0 HAJAIOTHCS KOMITTOTEPHUMH MEpEXaMu, ICHye KilbKa THIIiB CEepBepiB, a
came: MepexeBuil cepBep, (paiiioBuil cepBep, cepBep ApyKyBaHH:I, TOMTOBHH cepBep Ta iH.

Mepedicesuil cepsep € CHeIiali30BaHUM KOMITIOTEPOM, OpPIEHTOBAHMM HAa BHKOHAHHS OCHOBHOT'O OOCSTY
00UMCITIOBAIEHUX POOIT 1 (YHKLIN 13 YIpaBiIiHHS KOMITIOTEpHOIO Mepexero. Llel cepBep MICTHTH sIpo MepeskeBOl
OIlepalliifHOl CUCTEMH, TiJl yIpaBIiHHIM SIKOI 3/1HCHIOETBCS po0OTa BCi€l JIoKanbHOI Mepexi. MepexeBuil cepBep Mae
JIOCUTh BUCOKY HIBHAKO/IIO 1 BeMHKHi o0csr nam'siti. [Ipu nmoniOHii MepexeBiii opraHizauii GpyHKIiT poOoYrx craHmini
3BOJISITHCS JIO BBEICHHS-BUBEACHHS iH(pOpMAIIii Ta OOMIHY HEIO 3 MEPEKECBUM CEPBEPOM.

TepMmiH ¢atinosuii cepsep BiTHOCUTHCS 10 KOMI'IOTEPA, OCHOBHOIO (DYHKIIIEIO SIKOTO € 30€piraHHs, YIpaBiHHS i
nepenaya ¢aiinis. Bin He 00pobisie 1 He 3MiHIOE daitnmu. CepBep Moxke "He 3HaTH", UM € (ailyl TEKCTOBUM JOKYMEHTOM,
rpagiuHiM 300pakE€HHSM YU €JIEKTPOHHOIO Talnuiero. Y 3arajbHOMY BUMAJKy Ha (ailloBoMy cepBepi MOXe HaBiTh
OyTH BiJICYTHBOIO KJIaBiaTypa i MOHITOp. Bci 3MiHu y daiinax gaHuX 3QIHCHIOIOTHCS 3 KIIEHTCHKUX POOOYHMX CTaHIIH.
Jist 1pOro KIIEHTH 34YMTYIOTH (aiin i3 (aiiioBoro cepsepa, 3MiHCHIOIOTh HEOOXiHI 3MIHM JaHUX 1 MOBEPTAIOTh X
HazaJ Ha QaiinoBuii cepsep. [ToniOHa opraHizanis HaitOUTbII edexTHBHA MPU POOOTI BEIMKOI KITBKOCTI KOPUCTYBAUIB i3
3arajJpbHOI0 023010 JaHUX. Y paMKax BEIMKHX MEpeX MOXe OJIHOYACHO BHMKOPHCTOBYBATHCS KijbKa (hailiioBHUX
cepBepiB.

CepBep ApyKyBaHHs (npunm-cepéep) € NPYKYIOUMM HPUCTPOEM, SIKMH 32 JIONIOMOrOI0 MEPEKEBOro ajanrepa
HIIKITFOYAEThCS 10 TepeaBaabHOro cepenoBuiia. [1oniOHMIT MepexxeBUi NPYKyBaJbHUN MPUCTPIH € CaMOCTIHHUM i
HpaLioe HE3aJEeKHO BiJl IHIIMX MepexeBUX NPHUCTPoiB. CepBep APYKyBaHHA OOCIYroBYe 3asBKM HA APYKyBaHHS BiJ
ycix cepBepiB 1 poboumx craHiiii. 3a cepBepH JAPYKYBaHHS BHUKOPHUCTOBYIOTHCS CIELialbHI BHUCOKONPOIYKTHBHI
MPUHTEPH.

Cepgep 3acmocysans - 11e TOTYKHUH KOMIT'TOTEp, IO MPAIlOE B MEPexki, Mae NPHUKIAIHY IPOrpamy, 3 sKOIO
MOXXYTh IIPalIOBaTH KIIIEHTH; 3aCTOCYBaHHS 3a 3alIMTaMH KOPUCTYBayiB BUKOHYIOTHCA O€3M0CepeIHbO Ha CepBepy, a Ha
po0OoUy CTaHIIiIO MEPEAIOTHCS JIUIIE PE3YAbTATH 3aITUTY.

Towmosuti cepéep BUKOPUCTOBYETBCS JUIsl OpraHizalii 0OMiHYy €JIeKTPOHHOI KOPECIOH/ISHIIIEI0 1 30epiranHsIM
BXI/IHMX 1 BUXIJIHUX TIOB1IOMJICHb Y €JIEKTPOHHHX IMOLITOBUX CKPHHBKAX;

Ilpoxkci-cepsep - 1ie eeKTUBHUI 3aci0 BBIMKHEHHS JIOKQJIBHUX MEpEX J10 Mepexi Internet; mpokci-cepsep — 1ie
KOMIT'FOTep, MOCTIHHO BBIMKHEHHH 10 Mepexi Internet, uepes skuii BiiOyBa€ThCsI CIUIKYBaHHsI KOPUCTYBaYiB JIOKAIBLHOT
Mepexi 3 Mepexero Internet i yKOMIUIEKTOBaHHI TOTYKHOIO CUCTEMOIO 3aXUCTY iH(opMariii.

Jlnst edpexTrBHOT B3aeMOIil 3 Mepeskero Internet MoxkyTh BHKOpHCTOBYBaTHCS \Web-cepsepu.

o nepesar JIOM i3 1ieHTpasi30BaHUM YIIPABIIHHSIM BiIHOCSITHCS:

- BUIIA IIBUJIKICTb OINPAIIOBaHHS JaHHX;

- 1l MEepeXi MarOTh HAJIIHY CUCTEMY 3aXHUCTy iH(opMallii i 3a0e3nedeHHs CeKpEeTHOCTI;

- TIPOCTIIII B YIIPABIiHHI TOPIBHIHO 3 OJJHOPAHIOBUMHU MEPEIKAMH.

Jo nenomiki JIOM i3 1ieHTpaTi30BaHUM YIPABIIHHSIM BiJHOCATHCS:

- Meperka IopoK4a i3-3a BHIUIEHOTO CepBepa;

- MEHIII THy4YKa TOPiBHIHO 3 PIBHOIIPABHOIO MEPEKEIO;

- Ha/IiHICTh (PYHKIIIOHYBAHHS BCi€l MEpPExkKi LIJIKOM 3aJIeXKUTh BiJl TPale3IaTHOCTI cepBepa.

KoMnoHeHTH KOMII'IOTepHUX Mepex
Bynp-sika koMIT'ToTepHa Mepea B 3arajJlbHOMY BUIIAAKY BKIIOYA€ TaKi KOMIOHEHTH:
Iadpopmaniiine 3abe3medeHHS.
JliHrBicTHYHE 3a0€3CYCHHSI.
MarematudHe 3a0e31edeHHsI.
[Iporpamue 3abe3neueHHS.
TexniuHe 3a0e3meueHHs.
HopmartuBHo-TIpaBoBe 3a0e3eYeHHS.
. Oprani3ariifae 3a0e31e4eHHs.

Inghopmauiiine 3abe3neuennn — 1e CyKyIHICTH METOMIB 1 3ac00iB PO3MIIICHHS, TONAHHA Ta OpraHi3aii
iH(popMarii, a TAKOXX MAacHBIB JaHUX, IO 30€PIraroThCs i IUPKYIIOIOTh Y MEPEXi.

Jinzeicmuune 3abezneuenns € CyKyIHICTIO MOBHMX 3ac00iB, SIKi BHKOPHCTOBYIOTHCSI Ha PI3HHX CTaisixX
CTBOPEHHSI Ta eKCIuTyaTamii KOMIT'IOTEpHOI Mepexi Uil MiABHINEHHS e(EeKTHBHOCTI pO3poOKM 1 3abe3nmedeHHs
3pydHOCTI cinkyBaHHA aboHeHTa 3 EOM Ta Mepexero.

Mamemamuune 3a6e3neuenHns OXOIUTIOE CYKYIHICTh MaTEMaTHYHUX MOJIEJIEH, METOMIB Ta aJTOPHUTMIB, SIKi
BHKOPHCTOBYIOTHCS B OIJIBIIOCTI BUITAJIKIB Ha €Tari PO3pOOKH KOMIT FOTEPHOI Mepexi.

Nogk~wpnE
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Ilpocpamne 3abesneuenns — 1€ CYKYIHICTh MPOTPaMHUX 3acO0iB JUISI CTBOPEHHsSI Ta eKCIUTyaTarlii
KOMIT FOTEPHOI Mepexi 3aco0aMu O0YUCITIOBATBHOT TEXHIKH.

Texniune 3abe3neuenns € KOMIUIGKCOM TEXHIYHHX 3aco0iB, sKi 3a0e3rmedyloTh (yHKI[IOHYBaHHS
KOMIT FOTEpHOI MEpeXi 1 BKIIOYAIOTh B cede MPUCTPOI, 10 peaji3yloTh TUIIOBI Orepanii OnpamioBaHHs JaHHUX SIK 11032
EOM (mepudepiiini TexHiuHi 3aco0M 30MpaHHs, peecTpallii, IMoYaTKOBOrO OIpalfoBaHHs iH(opmamii, oprrexHika
Ppi3HOrO NpU3HAYEHHS, 3aC00M TEeJIEKOMYHiKalii Ta 3B'13Ky), Tak 1 B EOM pi3HuX KiaciB.

Hopmamueno-npasose 3a0e3neueHHs € CyKYIHICTIO TPaBOBUX HOPM, SIKI PETJIaMEHTYIOTh CTBOPEHHS Ta
(yHKIIOHYBaHHSI KOMIT'IOTepHOI Mepexi. [IpaBoBe 3abe3medeHHS pO3POOKM KOMIT'IOTEPHOI Mepexi BKIIOYAE
HOPMaTHBHI aKTH JOTOBIpHHX B3a€MOBITHOCUH MiXK 3aMOBHHKAaMH Ta PO3POOHUKAMH KOMIT IOTepHOi Mepexi. I[IpaBoe
3a0e3neueHHs] (YHKIIOHYBaHHsS KOMIT' IOTEPHOI MEpeXi BKIIOYA€E YMOBH HaJaHHS IOPUAWYHOI CHIM JOKYMEHTaM,
ofiep)KaHUM 13 3aCTOCYBaHHSIM OOYMCITIOBAJIBHOI TEXHIKH; TpaBa, 00OB'SI3KM Ta BiJIIOBIJANBHICTE MEPCOHANY, B TOMY
YHCII 32 CBOEYACHICTH 1 TOYHICTH OIpalfOBaHHS iHQOpMallii; NpaBuWia KOPUCTYBaHHS iHQOpMAII€0 1 IOPSIOK
PO3B'sI3aHHS CYNEPEYOK i3 MPUBOAY ii JOCTOBIPHOCTI Ta iHIIIE.

[in opeanizauiiinum 3a6e3neuennsam KOMIT IOTCPHUX MEPEK PO3YMIETHCS CYKYITHICTh METOJIB 1 3aC00iB, sIKi
JIO3BOJISIFOTH  BJIOCKOHAJIIOBATH OpTaHi3aliiiHy CTPYKTYpY OO'€KTiB, Ta YNpPaBIIHCHKMX (YHKIIH, 110 BHKOHYIOTHCS
CTPYKTYPHUMH MiIpO3AiJIaMH; BU3HAYUTH IITATHUH PO3KIA]] 1 YMCENbHUI CKIa] KOXKHOIO CTPYKTYPHOI'O MiJpO3ILTy;
PO3p0o0UTH NOCaI0BI THCTPYKIIIi EPCOHATY YIIPABIIiHHS B YMOBaX (DYHKIIOHYBAaHHS KOMIT FOTEPHOI MEPEXi.

3 Texniune 3a6e3neyennst JIOM

OCHOBHUMH CKJIa/IOBUMH €JIEMEHTaMHU TeXHi4HOro 3a0e3nedyenns JIOM e:

- KOMIT'IOTepH,

- NiHii 3B’513KY,

- KOMYHIKaliiiHe 00Ja/THaHHS.

KoMmm’toTepHi Mepexi MOXYTh 00’€THyBaTH PI3HOMaHITHI KOMIT FOTEpH SIK 3a KJacoM (BiJ MEpCOHAJIbHUX JIO
cynep-EOM), 3a Turom (pi3HuX anapaTHUX i MPOrpaMHUX Miaatdopm), Tak i 3a MpU3HaYeHHSIM — aOOHEHTChKI (poboui
craHuii) i cepsepni EOM.

JliHist 3B'I3Ky CKJIQJAETHCS B 3aralibHOMY BUMAJKy 3 (DI3MYHOrO CEPElOBHIIA, SKUM MEPEIAOThCS €NEeKTPUYHI
iHpopMmaliiiHi curHanu (naHi), anapatypu HpUAMaHHs-TIEpelaBaHHs AaHMX 1 MPOMIDKHOI amaparypu. 3a QizuuHe
cepeIoBHILE B KOMYHIKAIISIX BUKOPHUCTOBYIOTHCS: METallM (B OCHOBHOMY MiJlb), HaJIpo30pe CKII0 (KBapir) ado IIacTHK
i edip.

OnHi€ero JTiHIEIO 3B'A3Ky MOXKHA YTBOPHTH JIEKUIbKA KaHANIB 3B'S3Ky (BIPTyaJbHUX YU JIOT1YHHX), HAIPUKIIA]
LUISIXOM YacTOTHOTO YHM YacOBOTO pPO3MOiTy KaHainiB. Kananm 3B's3Ky - Lie 3aci0 OJHOCTOPOHHBOI Hepenayl JaHHX.
SIK1o niHis 3B'S13KY MOHOIOJIBHO BUKOPHCTOBYEThCSI KAHAJIOM 3B'SI3KY, TO B LIbOMY BUIIAJIKY JIiHis 3B'SI3KY HA3HUBAETHCS
KaHaJOM 3B'S3KY.

Kananu nepeoaui oanux - ue 3acodM JBOCTOPOHHHOrO OOMiIHY JaHUMH, SIKI BKJIIOYAIOTH JIHIT 3B'S3KY 1
amaparypy nepenaui (npuiiManns) naHux. Kanamum nepenadi naHux 3BSI3YIOTh MK CO0OM0 Jpkepena iHdopmarii i
npuiitMadi iHpopMartii.

OckinbKM amaparypa mepeiadi i HpUiMaHHA JaHWX MpALoE 3 JaHUMHU B IMCKPETHOMY BUDNISAIL (TOOTO
OJMHUIISIM 1 HYJISIM JIAaHUX BiJIIOBIIAIOTh JAUCKPETHI €NEKTPUYHI CHTHAJM), TO NPH iX mepeiavi aHaJOrOBUM KaHajIoM
MOTPiOHE MEePEeTBOPEHHS AUCKPETHUX JaHUX B aHAJIOTOB1 (MOTYJISILIS).

I[lpu  npuiiMaHHI  aHAJNOrOBUX  J@HUX  HEOOXiJHE  3BOPOTHE  MEPETBOPEHHS -  JIEMOAYJISIIIS.
Mooynauin/oemodynauia - npouecu neperBopeHHs 1mpoBol iHdopmanii B aHamoroi curHamu i HaBmaku. [lpm
MOJYIAIIT iH(OPMAITis TOJAE€THCS CUHYCOIIaIbHUM CUTHAJIOM Ti€l YaCTOTH, SIKY T0Ope Mepeiae KaHau nepeaadi JaHuX.

IcHyt0TE HACTYIIHI cnocobu ModyaAYi:

- amMnaimyoOHa MOIYIALS,

- YacmomHa MOIYJISLIS,;

- (pazosa MOIYISALLISL.

[pu mepenadi TUCKPETHUX CHUTHAJIB HU(PPOBUM KAHAIOM Tepe/adl TaHUX BUKOPUCTOBYETHCS KOOYEAHHSL.

- nomenyitine,

- IMnyabCHe.

Takum 4rHOM, TOTEHIIiIiHEe a00 IMITYIIbCHE KOAYBaHHS 3aCTOCOBYETHCS HA KaHAJIAX BHCOKOI SIKOCTi, & MO YIS
Ha OCHOBI CHHYCOIJAJIFHHX CUTHANIB IEPEBaKHO B THUX BHIIAJKAX, KONM KaHAJl BHOCHTh CHJIBHI CIIOTBOPEHHS 0
CHUTHAJIIB, Ki TIEPETatOThCSL.

SIK mpaBWIIO, MOJIYJIALIS BHKOPHUCTOBYETBCS y Mepekax INpH Iepefadi JaHUX aHAJIOTOBHMH Tele(hOHHHUMH
KaHaJaMHd 3B'S3KY, sIKi Oyam po3poOIiieHi Uil mepenadi rojxocy B aHaJOroBidl ¢opMi i TOMY MOTaHO MigXOAATH IS
Oe3mocepenHboi Iepeaadi iMImyIbCiB.

3aexHO Bij crmoco0iB CHHXPOHI3alii KaHanu nepedayi danux OOUYNCITIOBAIHFHUX MEpPeX MOXKHA PO3IUIATH HA
cunxponni i acunxponni. CAHXpOHI3allis HeoOXiHa 171t TOro, a0 IepeAaBalbHINA By30J JaHUX MIT TIEpeaaTH CUTHAI
NPUIMarOYOMy BY3JTy TIPO IIOYATOK Iepeadi TaHuX.

Cunxponna Tiepernada JaHWX BHMAarae AOMATKOBOI JIiHII 3B'A3Ky sl mepenadi CHHXPOHI3YIOUMX IMITYJIbCIB.
[epenaua OiTiB mepenaBaIbHOK CTAHIIEIO 1 IX MPUAMaHHS MPUAMAIOYO0 CTAHINEI 3MIHCHIOETHCS B MOMEHTH TIOSIBU
CHHXPOIMITYINIBCIB. B cydacHHX Mepexax Iuisi CHHXPOHi3alil BUKOPHCTOBYEThCS CIIELiajbHEe KOMYBaHHS (HAIPUKIA,
MaHYeCTepPCHKHUI KOJ), IKe He BUMAarae J0JaTKOBOI JIHii JUT CHHXPOIMITYIIBCY.
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[pu acunxpownniti epenadi MTaHUX JOMATKOBOI JIiHIi 3B'sI3Ky HE MOTPiOHO. B 1IbOMY BHIAJKy Tepeaada JaHUX
3MIHCHIOETBCS OJ0KamMu (hikcoBaHOi HOBKUHHU (OalTamun). CHHXpOHI3aMis 3iHCHIOETHCS JOIATKOBUMH OiTamu (CTapt-
Gitamu i cron-6iTaMu), sIKi epeJaroThCs neper 0aiiToM, SIKU IepeaeThesl, 1 MiCs HhOTO.

[Ipu 0OMiHI JTaHUME MiXK BY3JIaMU OOYUCITIOBATBHAX MEPEK BUKOPHUCTOBYIOTBCS Mpu Memoou nepeoadi 0anux:

- cumniexcra (OTHOCTIPIMOBAHA) Tiepeaya;

- Hanisdyniexcna (puiiMaHHs/Tiepenada iHpopMalii 31 HCHIOETHCS IOYEProBO);

- Oynaexcua (IBOCTPSMOBAHA), TPU SIKiM KOXHHMHA BY30JI OJHOYACHO IeEpermae i MpuiMae NaHi (HAIPUKIAT,
TIePEroBopH TeneoHOM).

Jlinii 38°A3Ky. 3ayeKHO BiJ (i3MYHOrO CepeIoBUIIA Iepeadi JaHuX JIiHIT 3B'3Ky MOXKHA PO3JIUINTH Ha:

- Opomani NiHIi 3B'13Ky 0€3 130JII0I0YNX 1 EKPaHYIOUHX OOTUICTEHb;

- Kabenwni, e Ny Tiepenadi CUTHAIIIB BUKOPUCTOBYIOTBhCS KaOenl "BuTa mapa', KoakciaysibHi kabeni abo
ONTOBOJIOKOHHI KaleJri;

- fe3npoeioni (pajioKaHa M HAa3eMHOTO 1 CYITyTHHKOBOTO 3B'S3KY), Taki, II0 BUKOPUCTOBYIOTH IS Iepenadi
CUTHAJTIB €JICKTPOMATHITHI XBHJIi, IKi PO3MOBCIOKYIOThCS e(ipoM.

JpoTsHi JiHii 3B'A3KY BUKOPHCTOBYIOThCS JUIsl Tiepenadi TeneOHHUX 1 Tenerpa)HUX CUTHAIIB, a TaKOX JUIS
nepenadi KOMIT'IoTepHUX AaHux. LIi JiHii 3acTOCOBYIOThCS SIK MaricTpaibHi JiHil 3Bs3Ky. JpOTIHUMH JiHISIMU 3B'SI3KH
MOXYTb OyTH OpraHizoBaHi aHaJoroBi i M(POBI KaHaIM Tepeaadi ganux. LIBUIKICTh mepenadi APOTIHUMH € JOCUTH
HU3bKO. KpiM TOro, 70 HEHONIKIB IMX JIiHIH BIAHOCATHCS HENOCTATHS IEPEelIKOM03aXHIICHICTh 1 MOXJIHMBICTD
HECaHKI[IOHOBAHOT'O ITiIKIIIOYEHHSI 710 MEPEXKI.

[NosiBa kabeNpHUX CHUCTEM Jlana MOLITOBX PO3BHUTKY CaMe JIOKaJIbHUX 00UMCIIOBAILHUX MEPEK, OCKIIIbKH KaOelb
JI03BOJISIB JOCATTH 3HAYHO O1IBLIOT MIBUIKOCTI IIepeiadl JaHUX HiX iCHYIOUl Ha TOH 4yac TenedoHHI TiHii 3B I3Ky.

KaoeqbHi JiHii 3B'a3ky. B JIOM BUKOPHCTOBYIOTECS TpU THIIH KabeJIiB.

1. Kabens na ocnosi kpyuenux nap sisie co0OI0 NEKUIbKA Map CKPYYEHUX IMONAPHO 130JIbOBAHHX MiJHUX
NPOBOJIIB Y €IWHIA MieNeKTpUUHIH (TU1acTUKOBiH) oOonoHHI. BiH J0CUTh THYYKHMH 1 3pyYHHMH JUIS TPOKIAJIKH.
CkpydyBaHHS NPOBOZIB J03BOJSE 3BECTH JO MIHIMYMY iHOYKTHUBHI HaBeICHHS KaOeliB OOMH Ha OJHOTO H 3HU3HUTH
BIUIUB IIEPEXiJJHAX MPOIECIB.

Sk mpaBwmIt0, B Kabesb BXOAUTh ABi (puc. 1.1) abo 4oTHpH KpyUeHi mapu.

%

Puc. 3.1. Kabesp i3 KpydeHUMH apamH.

HeekpanoBani kpyueni mnapu UTP  xapakrepusytoTbCcst ClnaOKOI — 3aXHMILEHICTIO BiJl  30BHIIIHIX
EJIEKTPOMArHITHUX IEPElIKOJ, a TAKOXK BIJ[ MiJCIyXOBYBaHHS, 10 MOXE 3/IHCHIOBATHCS 3 METOI0, HAIPUKIA],
MPOMHUCIIOBOIO IIMIUTYHCTBA. [IprdoMy mepexoruieHHs nepeaaHoi Mepekero iHpopMalii MOXKINBE K 32 JOHNOMOTOI0
KOHTAKTHOTO MeTONy (HampHKiIang, 3a JOIMOMOIOI0 JBOX TONOK, YTKHYTHX Y Ka0elb), TaKk i 3a JOINOMOIOI0
0€3KOHTAKTHOI'0 METOAY, L0 3BOAUTHCS IO PalioNepexOIUICHHs BUIIPOMIHIOBAaHUX KaOeneM eJIeKTPOMArHiTHUX IOJIB.
[Tpryomy Aist HepemKox 1 BeINYMHA BUIIPOMIHIOBAHHS 30UIBIIYETHCS 31 3pOCTAHHIM JOBKHHH Kabemto. [ ycyHeHHs
LIUX HEJIOJIKIB 3aCTOCOBYETHCS EKpAaHYBaHHS KaOelIiB.

VY Bumnajky exkpaHoBaHoi kpyuenuid mapu STP koxkHa i3 KpydeHUX Hap MICTUTBCSI B METaJIeBiil 0OTOpTII -eKpaHi
JUIS. 3MEHILICHHSI BUIPOMIHIOBaHb KaOelto, 3aXUCTy BiJl 30BHINIHIX €IEKTPOMATHITHHX MEPElIKOA 1 3HMUKEHHS
B3a€MHOI0 BIUIMBY Iap MPOBOJIIB OJUH HAa OJHOTO (TIepexpecHi HaBeAeHHs). AOH eKpaH 3aXHWIaB BiJl TIEPEIIKO], BiH
noBuHeH OyTHM 3a3eMIIEHHM. 3BMYAifHO, eKpaHOBaHA KpydeHa Tapa MOMITHO [0pOXKdYa, Hi’K HeeKkpaHOBaHa. li
BUKOPUCTAHHS BHMAarae CIEHialbHUX eKpaHOBaHMX po3’eMiB. ToMmy 3ycTpidaeTbcs BOHA 3HAYHO piAmie, HiX
HEeeKpaHOBaHa KpydeHa MapH.

Jlo OCHOBHHX mepeBar HeeKpaHOBAHMX KPYUEHUX Map BiAHOCATHCS MPOCTOTa MOHTAaXy PO3’€MiIB Ha KIHILIX
Ka0eJro 1 MPOCTOTa PEMOHTY OY/b-SIKMX YIIKO/DKEHb HOPIBHSHO 3 1HIIMMHU TUIAMHU KaOento. Beil 1HII XapaKTepucTuku
uX KabeliB TipIli, HiK B 1HIIHX.

2. Koakcianpamii xabenb sBISE€ COOOK EIEKTPHUYHUN KaOenmb, M0 CKIANA€ThCs 13 MEHTPAIBHOTO MiJIHOTO
mpoBiganka (1) i MerameBoro oOIeTeHHs — ekpaHa (3), PO3IUIEHMX MDK COOOI0 IPOIIAPKOM JieNeKTPpHUKa -
BHYTPIIIHBOI 13015111 (2) 1 pO3MIIIEHUX Y 3araibHy 30BHIIITHIO 000T0HKY (4) (puc. 1.2).

Puc. 3.2. Koakcianpauii kKabemnb.

Koakcianpumii  kabenp moHenaBHa OyB JOCHTh TOMYJSIPHUM, IO TIOB'SI3aHO 3 HOrO BHCOKOIO
TIEPENIKOA03aXUINEHICTIO (3aBSIKM METAJIEBOMY OOIUIETCHHIO), OUIBII IMPOKUMH, YMM Yy KPYYEHOI Mapu, cMyramu
nporryckanHs (moHax 11T1), a Takok OIIBIIMMH TOIMTyCTUMUMH BiJICTaHAMU Tiepenadi (1o kKitomerpa). Jlo Hboro Baxkue
MEXaHIYHO MIAKIIOUUTUCS JUIS HECAHKLIOHOBAHOTO TMPOCIYXOBYBAHHS Mepexi, BIH Ja€ TOMITHO MEHIIe
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€JIESKTPOMArHITHUX BUITPOMiHIOBaHb 30BHi. [I[poTe MOHTaX 1 pEMOHT KOaKciaJbHOTO KaOelto iCTOTHO CKIIQAHIIINH, YM
Kpyd4eHOI HapH, a BapTicTh #Woro BuUmIa (BiH nopoxkunii B 1,5 — 3 pasm). CrxiiaaHima i ycTaHOBKa po3’€MiB Ha KiHILIX
KabeIro.

IcHye 1Ba OCHOBHUX THITH KOAKCIAIBHOI'O KaOeIo:

- TOHKHH Ka0emb, 0 Ma€ giaMeTp OJU3BKO 5 MM;

- TOBCTHH Kabenb, niamerpoM Omm3bko 10 MM. BiH siBisie co0010 KiTacHUHMI BapiaHT KOaKCiaJbHOrO KabeJro i
Ha CHLOTOJIHI Maike ITOBHICTIO BUTICHEHUH TOHKHUM KaOeJIeM.

ToHkuii kabenb BUKOPUCTOBYETHCS IS TIepeiadi Ha MEHIII BiJICTaHi, YAM TOBCTHH, OCKUIBKH CHT'HAI Y HbOMY
3aracae CHIbHIIIE. 3aTe 3 TOHKUM KaOeneM HabaraTo 3pydHille IpamioBaTH: HOro MOXKHA OIEPATHUBHO MPOKIACTH 10
KOXKHOTO KOMIT'FOTEpa, @ TOBCTHH BUMarae TBepaoi (ikcamii Ha CTiHI IIPUMIIIEHHSI.

[MixkroveHHs 10 TOHKOTro Kabemro MpOoCTillie i He BUMArae J0JaTKOBOTO YCTATKYBAaHHS. A JUTS ITiIKITIOYCHHS
JI0 TOBCTOr'0 Ka0esro Tpeba BUKOPUCTOBYBATH CIELialIbHI JJOCUTh JJOPOTi MPUCTPOT, IO MPOKOMIOIOTH HOro 000JIOHKH i
YCTaHOBIIIOIOTh KOHTAKT SK i3 IIEHTPAIBHOIO JKHIIOKO, TaK i 3 eKpaHoM. ToBCTHH KaOeiab MpUOIM3HO BJBIYI JTOPOXKUHH,
HI)X TOHKHH, TOMY TOHKHI Kabelb 3aCTOCOBYEThCS Habarato yacriie.

[cHyIOTh BapiaHTH KOAKCiaJbHOTO KaOemo 3 MOABIHHMM eKpaHOM (OMMH eKpaH PO3TAIIOBaHWH BCepequHi
IHIIOTO W  BIJIIICHUH BiA HBOrO JOJATKOBMM THpomapkoM i3oismii). Taki kabeiai MawoTh  KpaIly
TMIePENKO03aXUIIEHICTh 1 3aXKCT BiJl TPOCITYXOBYBaHHsI, ajie BOHM HeOaraTto AOpoX4i 3BUYaHHNUX.

Ha cporomHi BBakaeThCsl, 110 KOAKCiaJIbHUH KaOenb 3acTapiB, y OUIBIIOCTI BHNAJAKIB HOro MOXKE 3aMiHUTH
KpydeHa mapa abo ONTOBOJOKOHHMK KaOenb. | HOBI cTaHAapTH Ha KaOeJbHI CHCTEMH B)XK€ HE BKIIOYAIOTh HOTO B
Tiepestik TUMIB KaOedIiB.

3. Onmogonokonnuii Kabenp — 1e TIPUHIMIOBO IHIIMK THI KaOelmto MOPIBHSHO 3 PO3IJISIHYTHMH JIBOMA
TunaMu kabemro. [HdopMaliist HUM nepeaeTbesi He eeKTPUYHUM CUTHAIIOM, a CBITJIIOBHM. [ OJIOBHMI HOro eleMeHT -
Npo30pe CKIJIOBOJIOKHO, SIKMM CBITJIO TMPOXOJWTh HAa BEJIMYE3HI BiJCTaHi (10 JECATKIB KIJOMETpiB) 3 HE3HAYHUM
OCITa0JICHHSIM.

CTpyKTypa ONTOBOJIOKOHHOTO KaOelo JIOCHTh MPOCTa i CXOKa Ha CTPYKTYpPY KOAKCiaJbHOTO KaOenro (pwuc.
1.3). Tinbku 3aMicTh IEHTPAIBLHOTO MIJHOI'O MPOBOAY TYT BHUKOPHUCTOBYETHCS TOHKE (IHiamerpoMm Omuspko 1 - 10
HaIiBTEMHUX) CKJIOBOJIOKHO (3), a 3aMicTh BHYTPIIIHBOI i30MsMii - CKiIssiHAa abo IUacTUKOBa 00oNoHKa (2), sika He
JI03BOJISIE CBITITY BUXOJIUTH 33 MEXI1 CKIIOBOJIOKHA. MeTasieBe o0IuIeTeHHsI KaOeto BiJICYTHE, OCKIIbKY €KpaHyBaHHS BiJ
30BHIIIHIX €JIEKTPOMArHITHHUX MEPENIKo]] TYT He moTpiOHO. [IpoTe iHOMl HOro 3acTOCOBYIOTH [UIsi MEXaHIYHOTO 3aXHCTY
BiJl HaBKOJIMIIHBOI'O CEepeNOBHUINA (Takuii Kabeiab 1HOAI HAa3MBalOTh OPOHBLOBUM, BIH MOXE MOEJHYBATH TiJl OIHOIO
000JIOHKOIO ICKIJIbKa ONTOBOJIOKOHHHX KaOEiRB).

OnToBONIOKOHHUI Kabenb Ma€e BUHATKOBI XapaKTEPHCTHKH 3 TEPEIIKOJOCTIHKOCTI 1 TAEMHOCTI mNepenaHol
iHpopmarii. Hisiki 30BHILIHI eNEKTPOMArHiTHI MEPEeIIKoAX He 31aTHI CIIOTBOPUTH CBITJIOBUI CHIHAJN, a CaM CUTHaJl He
MOPO/KYE  30BHILIHIX  €JIEKTPOMArHITHUX BHUIPOMiHIOBaHb. [liAKIIOUMTHCS JO 1BOTO THIY KaOemo JJist
HECAHKI[IOHOBAHOI'0 [TPOCIYXOBYBAHHS MEPEkKi MPAKTUYHO HEMOKIIMBO, OCKIJIBKH MPH LIbOMY MOPYIIYETHCS [UTICHICTh
kabemo. TeopeTHiHO MOXJIMBA CMYTa MPOIYCKaHHs TaKoro kabemroo pocsrae Beaudunu 102 T'u, to6to 1000 I'Tw, mo
HE3pIBHSHHO BUIIE, HIK B €JIEKTPUYHUX KaleniB. BapTicTh ONTOBONOKOHHOIO KaOelo MOCTIHHO 3HMKYEThCS U 3apa3
MPUOJIM3HO AOPIBHIOE BAPTOCTI TOHKOI'O KOAKCiaJIbHOr0 Kaleto.

TumoBa BenMYMHA 3aracaHHs CHTHAJIy B ONTOBOJIOKOHHHMX KaOelsx Ha 4acToTaX, L0 BUKOPHCTOBYIOTHCS Y
JIOKAIbHUX Mepekax, CTAaHOBUTH Bil 5 10 20 nb/kM, 110 IpHOIN3HO BiIOBIIA€ IOKa3HUKAM EIEKTPUYHHUX KaOeliB Ha
HM3BKUX YacTOTaX. Y BHIAJKY ONTOBOJOKOHHOTO KaOenro IpH 3POCTaHHI YaCTOTH IEPEAaHOr0 CHUTHATY 3aracaHHs
30UIBLIYEThCS HECYTTEBO 1 Ha OimbIIuX yactoTax (ocobimBo moHan 200 MI'm) iioro mepeBard mepen €NeKTPUYHUM
ka0eneM He3arepeyHi.

Puc. 3.3. CtpyKTypa ONTOBOIOKOHHOTO KaOeITto.

[Ipote onToBOMOKOHHHUI Kabelb Mae Aeski Hemodiku. ['ONoBHMIA i3 HHX — II€ BHCOKA CKJIAIHICTH MOHTaXY
(ipm ycTaHOBII PO3’€MiIB HEOOXiTHa MIKPOHHA TOYHICTb, BiJl TOYHOCTI BiJKONY CKJIOBOJIOKHA M MipH HOTO MOTipyBaHHS
3aJIeKUTh 3aracaHHs B po3’emi). JIns yCTaHOBKM pO3’€MIB 3aCTOCOBYIOTHCS 3BaplOBaHHSA ab0 CKIICIOBaHHS 3a
JIOTIOMOT' 00  CTICI[IaJIbHOTO TEJ0, II0 MAa€ TaKWil Ke KOoeQilie€HT IepenoMIICHHsS CBITIa, IO W CKIOBOJIOKHO. TyT
MoTpiOHa BHCOKA KBai(iKallist epcoHany i crieniainbHi iHCTpyMEHTH.

BukopucTaHHs ONTOBOJIOKOHHOTO Ka0EII0 BHMArae CreliaJbHAX ONTHYHHMX NpHHAMadiB 1 mMepeaaBadiB, IO
TIEpETBOPIOIOTH CBITJIOBI CUTHAIIM B €IEKTPUYHI 1 HABIAKH, III0 9YaCOM 1CTOTHO 301IBIIY€E BApTICTh MEPEXI B IIJIOMY.
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OnToBOMIOKOHHUM Kabenb MEHII MIIHWK 1 THYYKWH, YAM eJNeKTpUYHWH. THUIoBa BENMYMHA JIOMYCTUMOTO
paniyca BUTHMHY CTaHOBUTH Oii3bKo 10 - 20 cM, Ipy MEHINMX pajiycaX BUTHHY IEHTPAJIbHE BOJIOKHO MOXKE 371aMaTHUCH.
[orano nepeHocuTh Kabenb i MeXaHiuHe PO3TATaHH:, a TAKOXK PO3JIaBIIOI0Y] BILTHBH.

UyTnuBuii ONTOBOJMIOKOHHMH KaOernb 1 10 10HI3YyIOUMX BHUIIPOMIHIOBAHb, i3-32 SIKUX 3HIDKYETHCS IIPO30PICTH
CKJIOBOJIOKHA, TOOTO 301JIbIIYETHCS 3aracaHHsI CHT-

Haury. Pi3ki mepenaay TeMiiepaTypy TakoX HETATUBHO ITO3HAYAIOTHCS HA HHOMY, CKIIOBOJIOKHO MOYKE TPICHYTH.
3acTOCOBYIOTH ONTOBOJIOKOHHHN KaOedb TUIBKH B MEpeXax 3 TOIOJOriero 3ipka i kumbne. Hiskux mpobiem
Y3TOJKEHHS 1 3a3eMJICHHS B IbOMY BHUIAJKY HE ICHYE.

4 MepexeBi TOMONOrii
Bci xomn'torepu B JIOKaIbHINK Mepexi crionmydeHi JiHiIMU 3B's13KY. [1opsiok 3’€JHaHHST KOMIT FOTEpPiB Ha3UBAIOTh
tomooriero. [Ipu 1boMy po3pi3HAIOTH (Bi3WUHY i JIOTiYHY Tormojorito. Jloriyaa i (isuyHa TOmoorii Mepexi He3aIeKHI
onHa Bix oxHoi. PDi3uyHa TOMOJNOTISA - LI TeOMeTpis MoOYIOBH MepexXi, TOOTO MOPSJAOK 3’ €IHAHHS KOMIT IOTEpiB
JiHISIME 3B 513Ky, a JIOTiYHA TOMOJIOTiS BU3HAYAE CTPYKTYPY 3B’s3KiB, XapakTep MOUIMPEHHS CUTHAIB Mepexkero. SIKIIo
HE YTOYHIOIOTH, TO, SIK MIPABUJIO, MAIOTh HA yBa3i caMe JIOT1YHY TOIMOJIOTIIO.

Tononoris BU3Havae:

- BUMOTH JI0 YCTaTKyBaHHs, HEOOXiIHY CKITIaHICTh MEPEKEBOI amapaTypHu,

- MOXKJIMBI THITH CEPEIOBHIIL TTepeiadi (KaHaTiB 3B’ A3Ky), THI BUKOPHCTOBYBAHOIO KaOeto,

- MOJKJIMBI ¥ HaWOLIBII 3pYYHI METOIN YIPaBIliHHS OOMIHOM,

- Mipy BiJ]MOBOCTIHKOCTI MEpexi,

- TOMYCTUMHH pO3Mip Mepexi (IOBXKHHA JIiHIH 3B’S3KY),

- MAKCUMAaJIbHY KUJIBKICTh 20OHEHTIB,

- HEOOXI1/THICTh €IEKTPUYHOTO Y3TO/IKEHHS,

- MOXKJIMBOCTI PO3IIUPEHHS MEPEeXi i 0araTo 4oro iHIIOrO.

IcHye Tpu 6a30BUX TOMOJOTIT KOMIT IOTEPHUX MEPEXK:

- «umHay (bus),

- «3ipkay (star),

- «kiabue» (ring).

B Tomnoutorii «immHa» BCi KOMIT FOTEpH MapalielibHO IMAKIIOYAOThCS 0 OJHi€T JiHiT 3B 53Ky, iH(OopMaLis Bif
KOXHOI'O KOMIT'IOTepa OJHOYACHO IepeNaeThcsl BCIM IHIIMM KOMIT'IOTepaM, aje NPUIMAEThCsA TUIBKM TUM BY3JIOM,
AKOMY BOHA mpu3Ha4daeTbest (puc. 3.5). «lllmHa» CBOEIO CTPYKTYpOIO JOIYCKA€ 1JEHTUYHICTH MEPEXEBOro
YCTaTKyBaHHsI KOMII'IOTEPIB, 2 TAKOXK PIBHOIPABHICTh BCiX aOOHEHTIB. [Ipu Takomy 3’€iHaHHI KOMII IOTEPH MOXYTh
repeaBaTi TUIBKH MOYEPEHHO, OCKIJIbKH JIiHIS 3B 53Ky €1MHA. Y MPOTUBHOMY BHUNAJKY repenaHa iHgopmaris Oyzae
CIOTBOPIOBATHCSl B pe3yJbTaTi HakialeHHS (KOHQUIIKTY, Komi3il). TakuM 4YWHOM, y WIMHI peaNi3yeThCsl PEeXUM
namiaymiekcuoro (half duplex) oominy (B 000X HampsiMKax, ajie o4epekHO, He OJHOYACHO).

[epeBaryu Mepex i3 IUHHOIO TOIOJIOTIEI0 TAKI:

- BIIMOBa OJIHOT'O 3 BY3JIIB HE BIUIMBAE Ha POOOTY MEpEXi B ILIIOMY,
- MEpeXy JIETKO HAJIAIITOBYBATH 1 KOH(IrypyBaTHy,

- MPOCTOTA JIO/IABAaHHSI HOBUX a0OHEHTIB,

- MiHIMaJIbHA KIJIBKICTh BAKOPUCTOBYBAHOI'O Ka0eltto,

- HEBUCOKA BapTiCTh MEPEKEBOr0 YCTATKYyBAHHS.

[Iuua Hamnpsimok nepegaBanns
iH(ioogMaui’l'
ha

v

—_— —_— d— — —_—
Po0Ooui craHmil

Ne 1 Ne 2 Puc. 3.8, Bonornorist «umHa» g, 4 Ne 5
Hemomixu Mepex IMUHAOI TOIOJIOTI] TaKi:

- po3puB Kabento a0 KOpOTKe 3aMUKaHHS B Oy/Ib-AKiH TOUI KaOeIto IMHN BUBOIUTS 13 JIaay BCIO MEPEXY,

- OyIp-sKy BiIMOBY MEPEXEBOI'O YCTaTKYBaHHS B IIMHI JOCHTH BaXXKO JIOKaJli3yBaTH, OCKUIBKM BCl amanTepu
BKJIIOUEHI MapaiesibHo, 1 3p03yMiTH, SIKHH 13 HUX BUHIIIOB i3 J1aJly, HE TaK-TO MPOCTO,

- oOMeKeHa JIOBXKHMHA KaOelro i KiTbKiCTh pOOOYNX CTaHIIIH,

- 30UTBIIEHHS KUTBKOCTI pOOOUYMX CTaHIiM 3MEHIIYE peabHy MPOITyCKHY CIIPOMOKHICTh IIHHH.

[[lnHa MUPOKO BUKOPHUCTOBYBAJIACH y TEPIIMX KIACHYHHUX MepexeBHX TexHoioriax ArcNet i EtherNet. VY
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cydacHux JIOM mmHa nMpakTUYHO HE BUKOPUCTOBYETHCSI BHACIIIOK MEpENiYeHUX HEOMIKIB.

VY Mepexi, mMoOy/IOBaHOIO 3a TOMONOTiEI0 THITY “3ipka” (puc. 3.6), KoXHa poboya CTAHIS MPUETHYETHCS
KabejeM 10 KOHIEHTpaTropa abo KOMYTaropa, SIKMH € IEHTpaJbHUM elleMEeHTOM 3ipku. BiH 3a0e3meuye mapanenbHe
3'€eJHAaHHA 3 KOMIT'IOT€pPOM, a00 3 IHIINM IEHTPAIFHUM EJIEeMEHTOM, TaKHMM YHHOM, BCI KOMI'IOTEpH, IiJKIIOYEH] 10
Mepexi, MOXKYTb CIIJIKYBATHCS OJIMH i3 OJTHHM.

[epeBaru Tononorii «3ipka» Taki:

- JIETKO T JKJIIOYUTH HOBUH nepudepiiiHuii eneMeHT,

- (hakTHYHO BiJICYTHE 3racaHHsI CUTHAIIB,

- Mepexa CTiliKa JJ0 HeCIIpaBHOCTEH OKpEMHX pOOOUYMX CTaHIIH 1 10 PO3PUBIB 3'€AHAHHS 3 OyIb-SKOIO 3 HUX,

Cepeep —_—

- [
= = = =

poboui cTaHLil

Puc. 3.6. Tonomnoris «3ipkay.

- BeJIMKa MepeBara 3ipKH IoJIrae B TOMY, L0 BCI TOYKH MiJIKIIOUEHHs 3i0pani B oqHoMy Micii. Lle mo3Bomnsie
JIETKO KOHTPOJIIOBATU POOOTY MEPEXi, JIOKaJIi3yBaTH HECIIPABHOCTI LIUISIXOM MPOCTOrO BiJKIIOUEHHS BiJI IIEHTPA TUX YU
IHIIMX aOOHEHTIB (L0 HEMOXKIIMBO, HAMPHKJIAJ, Y BHIAJKY IIHHHU), & TAKOK OOMEXYBaTh JOCTYI CTOPOHHIX OCi0 /10
KHUTTEBO BAKIMBUX UL MEPEXKI TOUOK IiAKITIOYECHHS.

Henomiku Tononorii «3ipka» Taki:

- Oy/b-sIKa BiIMOBa LIEHTPAILHOT'O EIEMEHTa POOUTh MEPEKY TOBHICTIO HEMPAaIe3JaTHOIO,

- JKOPCTKE OOMEXKEHHs KINbKOCTI a0OHEeHTIB, OOyMOBJIEHE KIiJbKICTIO BXIJIHUX pO3’€MIB IEHTPAIBLHOTO
eIIeMEHTa,

- BEJIMKI BUTPATH KaOeJio.

VY Tononorii «Kiible» KOKHUA KOMIT'I0Tep 3’€JHaHU JIHISIMHU 3B’SI3Ky TINBKYU i3 ABOMA IHIIMMH: BiJl OJJHOTO

BiH TINBKU ofiepkye iH(opMaIito, a iHIOMY TiNbKU niepenae (puc. 3.7). JlaHi B Kbl pyXalOThCs B OJHOMY 1 TOMY K
Hanpssmi. Ha koxHilt miHil 3B°S3Ky, SK 1 y BUMAOKy 3ipKW, MpAIfoe TUTBKH OJWH TiepenaBad i omuH mpuiiMad. Lle
JIO3BOJISIE BiIMOBUTHCS BiJ] 3aCTOCYBAaHHS 30BHIIITHIX TepMiHa-
TOpiB. BakimuBa 0COOIMBICTD KUTBIL TOJISATAE B TOMY, IO KOXKHUI KOMIT FOTEP PETPAHCIIOE (BIIHOBIIIOE) CUTHAI, TOOTO
BHCTYIIA€ B POJi pemiTepa, TOMY 3aracaHHS CHTHAJTy y BChOMY KiJIbIli HE Ma€ HIKOTO 3HAYCHHS, BAXKITUBE TLTHKHU
3aracaHHs MDK CyCITHIMH KOMII FOTepaMH KiTbIl. YiTKO BHIUIEHOTO LIEHTPa B I[bOMY BHIIAJAKY HEMa€, BCI KOMII IOTEpH
MOXYTh OyTH ofHAaKOBUMH. [IpoTe MOCHTH YacTO B KiJbIl BUALISETHCS CIICIIaIbHUN a0OHEHT, IO YIpaBise 0OMiHOM
a00 KOHTPOIIOE OOMiH.

[puiimatoga poboda CTaHIls pO3Mi3HAE 1 OAEPIKYE TUTBKH apecOBaHe il TOBiTOMIICHHS.
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Hanpaniok nepefasatHa
b opnarii

Pobowi cramii

Puc. 3.7. ®iznyne Kinble

[epeBaru TONONOTIT «KiJbLIE»:

- TMIOKIIOYCHHS HOBUX aOOHEHTIB BHMarae oOOOB’SI3KOBOI 3yMHUHKH pPOOOTH BCiei Mepexi Ha dYac
IT1 IKJTFOYE€HHSI,

- SK 1y BUNAJKY TOIOJIOTIT «IIMHA», MaKCUMajbHa KUTbKICTh aDOHEHTIB y KiJIbLli MOXKE OyTH JTOCHThH BEIIUKA
(o THCsuUi # Olbine),

- KUIbIIEBa TOMOJOTIS € CTIHKOI0 A0 IepeBaHTaXKeHb, BOHA 3a0e3ledye BICBHEHY POOOTY 13 BENIUKUMHU
notokamu iH(popMallii, OCKIIbKM B HiH, SIK NMpaBHJIO, HeMae KOHMIIKTIB (Ha BiAMIHY Bifl IIWHHW), a TAaKOX BIACYTHIH
HEHTPAJILHUN a0OHEHT (Ha BiJMIiHY BiJI 3ipKH),

- peTpaHCALis CHUTHATIB KOXXHUM a0OHEHTOM 03BOJISIE ICTOTHO 301IBIIMTH PO3MIPH BCi€T MEPEXI B LIJIOMY
(iHOMI 10 IEKINBKOX JIECATKIB KiJIOMETPIB); KiJIblIe IO/I0 I[bOT0 ICTOTHO NepeBepIIye Oy Ib-SKY IHIIY TOMOJOTIIO,

- MEpexy 3 TOIOJOTIEI0 «KUIbIE» TOCHTH JIETKO CTBOPIOBATH 1 HAJAIITOBYBATH.

OCHOBHUM HEJIONIKOM MEPEXK 13 TOMOJOTIED «KIUIBIE» € Te, IO MOUIKOKEHHSI JIiHIi 3B'13Ky B OJJHOMY MicIIi
a0o BigMoBa Oyb-s1K01 poO0UOi CTaHIIIT TPU3BOIUTE 10 HEMIPALE3/IaTHOCTI BCIET Mepexi.

Sk mpaBuilo, B YMCTOMY BHUIJISIII TOMOJOris “KiJIbIe” HE 3aCTOCOBYETHCS 13-32 CBOEI HEHAIIMHOCTI, TOMY Ha
MPaKTHIII 3aCTOCOBYIOTHCS Pi3HI Moau(iKallil KiTbIIEBOI TOMOJOTII.

[HOZI TOMONIOTsI «KiNbLIE» BUKOHYETHCS HA OCHOBI JIBOX KUTBLIEBHX JIiHIM 3B’ 3Ky, LIO MEpeiaoTh iHpopMaIio
B MNPOTWISKHHUX HampsiMKax. Mera momaiOHoro pimieHHs — 30iiblieHHs (B imeail BIBIYi) MIBHIKOCTI mepenadi
iHpopmarii. /Io Toro * mHpH YIIKOMHKEHHI OJHOTO 3 KabeliB Mepeka MOKe IMpaIfoBaTH 3 1HIIMM KaOerneMm (TpaBna,
IpaHUYHA IIBHIKICTH 3MEHILHUTHCS).

«KomipuacTra TOMOJOrisH» KOMIT'IOTEPHUX MEpEX ICHYE CKOpIllle y BUINISA TEOPETHYHOI KOHIEMMii, HiK y
BUTJISIII TIPAKTUYHOI peanizamii. Y Mepexi 3 KOMIpYacTOH TOMOJOTIEI0 BCl KOMI'IOTEPH TOB’s3aHi OJHMH 13 OJHHM
okpemMuMH crionykamu (puc. 3.8). Y peanbHOCTI I TOHOJIOTis peasli3oBaHa MOKH-IIO TiIbKM B Mepexkax i3 JBoMa
By3namu. [Ipu 301NbIIeHH] KITBKOCTI KOMIT FOTEpPIB Y MEpeXi KOXKHHU 13 HUX JoBeJocs O 0o0JiaiHATH MEpeKEHHUMHU
inTepdeiicaMu 3a YUCIOM IHIIUX KOMIT IOTEpIiB. 3 1HIIOro OOKY, Mepeka 3 KOMIPYacTOI TOMOJIOTi€l0 Mae Oe3/I0ranHy
BiJIMOBOCTIHKICTh: Oy/Ib-sIKa HECIIPABHICTh B Hiil T03HAYAETHCS HA MPAIE3/IaTHOCTI TLIBKU OJHOTO KOMIT IOTepa.

Y rnobanpHHX Mepekax KOoMipuacTa TOIOJNOTisl BHUKOPHUCTOBYETHCS. B KoMmipdacTiii Mepexi 3aBHSIKH
BUKOPUCTAHHIO HAUIAIIKOBAX MapIIPyTU3aTOPIB JaHI MOXYTh IICTATHCS BiI OAHIEI CHCTEMH A0 IHIIOI OEKiTbKOMa

nusixam# (puc. 3.9).
[
=0 ]

L] [ ]

Puc. 3.8. BapianTtu 3’€THaHHS KOMIT IOTEPIB Y MEPEXKI 3 «KOMIPYaCTOI0» TOIMOJIOTIE0
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Router Router

Aouter Router
Puc. 3.9. [nTepmepexa 3 KOMip4acTOrO TOITOJIOTIEI0

s Tomomorisi 4acTo 3aCTOCOBYETHCS y BEIHMKHX KOPIIOPATHBHHX MeEpeKaX, OCKUIBKM BOHA 3axHIIA€ iX BiX
HecmpaBHOCTe Mapmpytu3atopiB (Router), KOHICHTpaTopiB, KaOenmiB Ta iH. Haifwacrinie, Koau TOBOPSATH MPO
KOMip4acTy TOMOJIOTiI0, MAIOTh Ha yBa3i caMme Take ii 3aCTOCyBaHHSI.

Kpim po3riasiHyTux 0a30BUX TOINOJOTIH HEPIJKO 3aCTOCOBYIOTHCS TAaKOXK 1HIII TOMOJOTI, sIKi € pI3HOMaHI THUMH
KOMOiHaIisIMH 0a30BHX.

Temu nomnoBinei
1. TloOynoBa it BUKOPHCTaHHS KOMITFOTEPHUX MOZENEH.
2. TenexoMyHikauii, TeleKOMyHIKaLiiiHI MepeXi Pi3HOrO THITY, IXHE MPU3HAYEHHS H MOXKIIMBOCTI
Jlitepatypa
1. Baneprisaunii M.M. KommrotepHi OCHOBH cHcTeM KiOepOe3rneku: HaBdy. MociOHMK/ 3auepkisauii M.M.,
CrpykoB B.M.-Xapkis: Tos. «B nene», 2017.- 292 c.
2. Tapapaka B./I. ApxiTekTypa KOMIT'IOTEpHUX CUCTeM: HaBYajbHUI mociOHuK. — XKuromup : XATY, 2018. —
383 c.
3. XixyoBceka [.B. O6uunciroBanbHa TexHiKa Ta MiKporpolecopy : miapyunuk / Xixnoscbka [.B., Autonos O.C.

— Opneca: OHA3 im. O.C. ITomosa, 2011. — 440 ¢

Tema Ne 4. IIporpamue 3a0e3ne4eHHs

Ceminapcbke 3aHATTSA: [porpamue 3a6e3neuennss EOM
Mera 3ansaTrs: O3HalioMuTHCh 3 IpOrpaMHUM 3abe3nedenHsMm EOM

TpuBaijicts: 2 rox
HaBuajbHi nUTAHHS

[Iporpamue 3abe3neueHHs

OnepariiiiHi cucreMu

VYnpaBiiHHS JaHUMHU

MexaHi3MH 3aXUCTY OIepaniiHUX CUCTEM

AHaJi3 3aXUIIEHOCT] Cy4acHHUX ONEpaIliiiHuX CHCTEM

arwbdE

1.IIporpamue 3a6e3ne4yeHHsI

B ocHOBY po0OTH KOMHI'IOTEPIB MOKIAIEHO MPOrPaMHUN TPHHIUI YIPABIIHHA, SKHHA TOJSATa€ B TOMY, IO
KOMI'IOTep BHUKOHYe Mii 3a 3a3fanerinp 3afgaHor0 mporpamoro. Lledl mpuHmmn 3abes3medye yHiBEpCaTbHICTH
BHUKOPHCTAHHS KOMIT'IOTEpa: ¥ IIEBHUI MOMEHT 4Yacy po3B'A3yeThCS 3aada BiOIOBIAHO 10 BHOpaHoi mporpamu. [licms ii
3aBepIICHHS B ITaM'sITh 3aBaHTAXKYEThCS 1HIIIA ITporpama i T.1.

[Iporpama - me 3amuc aaroOpUTMy pPO3B'A3YBaHHA 3aJadi y BUIJISAL TMOCHITOBHOCTI KOMaHZ abo omepatopiB
MOBOIO, SIKy po3yMmie komm'toTep. KiHmeBoro MeTor Oyap-gKoi KOMITIOTEPHOI IMPOTPaMH € YIPaBIiHHS amapaTHUMU
3acobamu.

Jis HOpMaNBHOTO PO3B'S3YBaHHS 3a/a4 Ha KOMI'IOTepi MOTpiOHO, abu mporpama Oyna HalaromkeHa, HE
BHMaraja [OONpAaIfoBaHh 1 Majla BIANOBIAHY IOKyMeHTalito. Tomy, momo poOOTH Ha KOMITHOTEpI YacTo
BHKOPHUCTOBYIOTh TEPMiH IpOrpamMHe 3a0e3mnedeHHs (software), i SKUM po3yMi€ThCS CYKYITHICTB IIPOrpam, IPOIeIyp,
TIPaBWJI, & TAKOXK TOKYMEHTAIIil, 0 CTOCYIOThCS (DYHKITIOHYBAHHS CHCTEMH OOpOOKH JaHUX.

[Iporpamue Ta amapaTtHe 3a0e3MEUYECHHS B KOMII'IOTEPi NPAIOIOTh Y HEPO3PUBHOMY 3B's3KY 1 B3aemomii. Cxmaz
MIPOTPaMHOTO 3a0e3MedeHHsT 00UMCIIOBATBHOI CHCTEMH HA3MBAETHCS MPOrPaMHOI0 KOH(pirypamiero. Mix mporpamamu
ICHYye B3a€MO3B'SI30K, TOOTO poO0Ta MHOXHHH ITPOrpaM 0a3yeThCsl Ha IIPOrpaMax HIKYOTO PiBHA.

Mixnporpamunii inTepdeiic - e po3monin mporpaMHOro 3a0e3nedeHHs Ha AEKTbKa TOB'SI3aHUX MK cO00r0
piBHIB. PiBHI mporpaMHOro 3a0e3meUeHHS € MipaMiforo, N1¢ KOXKHHUM BUIMM piBeHh 0a3yeThCs HAa MPOTPaMHOMY
3a0e3neveHHi nonepeaHix piBHiB. CXeMaTHYHO CTPYKTYypa IpOrpaMHOro 3abe3rneueHHs HaBeaeHa Ha puc. 4.1.

| NPUKIaJHUN PIBEHb |
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ciry00BHH piBEeHBb
CHCTEMHHH piBEHb
0a30BHii piBEHb

Puc. 4.1 - PiBHi nporpamHoro 3a6e3neueHHs

BazoBuii piBeHb € HW)KYMM pIBHEM IpOrpaMHOro 3abe3redeHHs. BiH BimmoBimae 3a B3aeMofito 3 0a30BUMHU
anapatHUMHU 3acobamu. bazoBe mporpamHe 3a0e3ledeHHsT MICTHTBCS Y CKJIaai 0a30BOro amapaTHOTO 3a0e3INeueHHs i
30epiraeTbest y cremianpHuX Mikpocxemax mnoctiiiHoi mam'sti (I13I0), yrBOprotoum 06a30By cHCTEMY BBEICHHS-
BuBenenHst BIOS. IIporpamu Ta mani 3amucytotbes B 1311 Ha erani BUpoOHMITBA 1 HE MOXKYTh OYyTH 3MiHEHI Mij Yac
eKCIUTyaTarlii.

CucremHuil piBeHp - € mepeximHuM. [IporpaMu nporo piBHS 3a0€3MEYyIOTh B3a€MOJII0 IHIIMX IPOrpam
KOMITIOTEpa 3 MporpaMaMu 0a30BOTo PiBHA i OE3MOCEepeIHhO 3 amapaTHUM 3a0e3leueHHsIM. Bin mporpaM 1is0ro piBHSI
3aJe)KaTh eKCIUTyaTalliifiHi MOKAa3HWKH BCi€i OOYMCIIOBAJBbHOI cucTeMHu. [Ipu mid'enHaHHI 70 KOMIT'IOTEpa HOBOTO
obliaJiHaHHS Ha CHCTEMHOMY DpiBHI TIOBHHHAa OyTHM BCTaHOBJIEHA Iporpama, sika 3a0e3redye Jjisi PeliTH IMporpam
B33a€EMO3B'A30K 13 mpucTpoeM. KOHKpeTHI mporpamu, NpH3HAYCHI s B3a€MOMil 3 KOHKPETHUMH MPHUCTPOSMH,
HA3MBAIOTHCS APaiBEPaMH.

[HIMiA KJTac TporpaM CHCTEMHOTO PiBHS BiAMOBimAae 3a B3a€EMOJI0 3 KOPUCTYBadeM. 3aBASKH HOMY, MOXHA
BBOJMTH JIaHI B OOYHCIIOBAJIBHY CHCTEMY, VIIPABIATH i poOOTOIO I Ofep)KyBaTH pe3yiabTaT y 3py4Hiil dopwmi. Lle
3aco0M 3abe3reueHHs] KOPUCTYBALbKOrO iHTepdeicy, BiJ HHUX 3aleKUTh 3PY4YHICTh Ta NMPOAYKTUBHICTH POOOTH 3
KOMII'FOTEPOM.

CyKyIHICTh MPOrpaMHOr0 3a0€3MeUeHHs] CHCTEMHOr0 PiBHS YTBOPIOE SIIPO OMEpaliiiHoi CHCTEMH KOMI'IOTepa.
HasiBHicTh simpa omepariiiiHOl CHCTEMH - 1€ Mepila yMoBa JJIsi MOXIIMBOCTI HPAKTUYHOI POOOTH KOpUCTyBaya 3
00YHCITIOBAJIBHOIO CUCTEMOIO. S1ipo omepariiiHol cucTeMU BUKOHYE Taki (YHKIII: yHmpaBiiHHS IaM'dTTIO, IPOLeCaMu
BBEJICHHSA-BUBEICHHS, (DAlIOBOI0 CHCTEMOIO, OpraHi3alli€l0 B3aeMOMAil Ta AWCIETYEpH3alii MpoIeciB, 00K
BUKOPHCTAHHS PECYPCiB, OMPAIFOBAHHSI KOMAaH TOIIIO.

[Tporpamu ciy»x00BOro piBHsI B3a€EMOJIIOTH SIK 13 porpaMamMu 0a30BOr0 PiBHS, TaK i 3 MPOrpaMaMy CHCTEMHOrO
piBHs. [Ipu3HaueHHs1 ciiy:kO00BHX IporpaMm (YTHIIIT) MOJNSATae B aBTOMAaTH3alil POOIT i3 MEpeBipKH Ta HAJIAIITYBAHHS
KOMITIOTEPHOI CHUCTEMH, a TaKoX s TOKpamleHHs (yHKUiii cucremMHux mporpam. Jleski ciyx0oBi mnporpamu
(mporpamu oOCITyroByBaHHS) Biipa3y BXOISATh JIO CKJIaly ONepaliiiHOl CUCTEMH, AOMOBHIOKYH 11 sIIPO, ajie OUIBIIICTD €
30BHILIHIMHU TIPOrpaMamu i po3InupioloTh (yHKIiT omepaniiinoi cucremu. ToOTO, B po3podIi ciyx00BUX Hporpam
BIiJICJTI/IKOBYIOTHCS [IBA HANPSIMKH: 1HTErpallisi 3 ONEpaIiifHOI CHCTEMOIO Ta aBTOHOMHE ()YHKIIIOHYBaHHSL.

2.0nepauinni cucmemu

Onepauiitna cucrema (OC, operating system, OS) — 11e KOMIUIEKC YIIPaBIISIOUUX 1 OMPaIbOBYIOUYHX MPOrpam, sIKi,
3 OIHOTr0 OOKY, BUCTYIAIOTH SIK iHTepdeiic Mixk MPUCTPOSIMH OOUHCITIOBAIILHOT CUCTEMH 1 MPUKJIaTHUMH [IPOrpaMaMHu, a
3 IHIIOrO OOKY - TMPHU3HAYEH] JUIs YIPABIiHHS MPUCTPOSMH, YIPABIiHHSI OOYHCIIOBATBHUMHU MPOLECAMH, YIPaBITiHHS
€(eKTUBHUM PO3IOALIOM OOYHCIIOBAIBHUX PECYPCIB MK OOYMCIIOBAIBHUMHU MpOLIECAMHU 1 OpraHizaiii HaaiidiHUX
obuucnens. 1le BU3HAYCHHS 3aCTOCOBHE JI0 OUTBILIOCTI CY4aCHHUX OIEepaliiHUX CUCTEM 3arallbHOro pU3HAYCHHSL.

€ 3acTocyBaHHsI 00UMCITIOBAILHOI TEXHIKH, ISl IKUX OMEpalliifHi cucteMu He NoTpiOHI. Hampukinan, BOyqoBaHi
MIKPOKOMIT'FOTEPH, IO MICTATHCS Y 0araTthoX MOOYTOBHX MpHIIALaX, aBTOMOOUIAX (1HOII JO JecsAiTKa B KOXKHOMY),
HAMIIPOCTIMINX CTUTBHUKOBUX Tene(oHaX, MOCTIHHO BHKOHYIOTH JIMINE OJHY MPOrpaMy, sika 3aBaHTXKYEThCS IPH
BBIMKHEeHHI. UMMalo mpocTHX IrpoBHX IPHCTABOK TAKOXK € CIEliali30BaHUMHU MIKPOKOMI'IOTEpAMH 1 MOXYTb
obxoauTucs 0Oe3 orepaiiifHOi CHCTEMH, 3aBaHTAXKYIOUM INIPH BBIMKHEHHI IporpamMy, 3allliCaHy Ha BCTaBICHOMY B
TIPUCTPIN «KAPTPUIKi» a00 KOMIIAKT-TUCKY.

OmnepariifHi cHCTEMH MOTPiOHI, SKIIIO:

* o0YmCIIOBaIbHA CHCTEMa BHUKOPHCTOBYETHCSA IS PI3HUX 3a4ad, NPUIOMY IMPOTpaMHM, SKi PO3B’S3VIOTH i
3a1adi, MOTpeOYIOTh 30epeKeHHsI TaHNX Ta OOMIHY HUMH. 3 IIbOTO BUIUIMBAE HEOOXiTHICTh YHIBEpCAIFHOIO MEXaHI3My
30epeXeHHS NaHWX; y TEpeBaXHif OiIBIIOCTI BHIAAKIB B OMEpaliiHUX CHCTEM I HEOOXiJHICTH pealizyeThCs
¢aiinoBoro cucremoro. CydacHi omnepaiiiHi CHCTEMH, KPIM TOr0, HAJAIOTh MOXIIUBICTH O€3MOCEPEIHBO «3B'S3aTH»
pe3yaBTAT OJHI€T MTPOrpaMH i3 BBEACHHIM 1HIOI, MHHAIOYH BiTHOCHO ITOBLTBHI JFICKOBI OMepartii;

* pi3HI TporpaMu MOTPeOyIOTh BHKOHAHHS ONHMX 1 THX JK€ pYTMHHHX niii. Hampuwkmanm, mpocte BBEICHHS
CHMBOJY 3 KIaBiaTypH i BimoOpa)keHHS HOro Ha eKpaHi MO)Ke BUMAaraTd BHKOHAHHS COTCHb MAIIMHHUX KOMaHJ, a
IMICKOBA oOIlepamis - THCS4. AOM He TporpaMyBaTH iX IIOpa3y 3aHOBO, OMEpaIliifHi CHCTEeMH HAJalOTh CHCTEMHI
010:Ti0TeKH YacTO BUKOPUCTOBYBAHUX MMiAmporpam (PyHKIIii);

* MK TporpamMamM# Ta KOPHCTYBAaYaMH CHCTEMH HEOOXiTHO PO3IMOMINSATH TOBHOBAKEHHA, abW KOpHCTyBadi
MOTJIM 3aXWIIATH CBOi JaHI Bil HECAHKIIOHOBAaHOTO MOCTYIy, a MOXKJIHBA IMOMWJIKA B TpOrpami He BHUKIHKaa
TOTAJBHUX HETIPUEMHOCTEN;

* He0OXi/THA MOXKITUBICTD IMiTAaIlii «OHOYACHOT0» BUKOHAHHS JACKUTFKOX IIPOrpaM Ha OMHOMY KOMI'IOTEpi (SKIIO0
BiH MICTUTh JIMIIE OJHH MPOLECOp), MO 3IiIICHIOETHCS 32 OMIOMOTOK NPHHOMY, BiZIOMOTO SK «PO3MOALI Yacy». [lpu
bOMY CIELiabHIIA KOMIIOHEHT, SIKHi Ha3WBA€THCS IUIaHYBAaJIbHUKOM, AUTUTH MPOLECOPHHUI Yac HAa KOPOTKI BiAPi3KH i
HaJae iX MOoYepeKHO Pi3HUM BUKOHYBaHUM Mporpamam (mporecam);

* orepaTop MOBUHEH MAaTH MOXKJIMBICTh TaK UM iHAKIIE YHNPABIISATH MPOLECAMH BUKOHAHHS OKPEMHX IPOrPaM.
Jnist IbOro BUKOPUCTOBYIOTHCS OTEPALliiiHI CepeaoBHIa - OOOIOHKH 1 HAOOPH YTHIIIT - BOHM MOXYTh OyTH YaCTHHOIO
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ornepauiitHOl CHCTEeMH.

Takum 4nHOM, CydacHi yHiBepcajbHi ollepamiiHi CHCTEMH MOJKHA OXapaKTepu3yBaTH, HacaMIepes, K TaKi, I0:

* BUKOPHCTOBYIOThH (DalJIOBi CHCTEMHU (3 YHIBEpCAJIbHUM MEXaHI3MOM JOCTYITY 10 JaHUX),

* € 0araTOKOPHUCTYBAaLKUMH (13 PO3IIO/IIJIOM TIOBHOBa)KEHB ),

* € OaraTo3agauHUMH (i3 PO3MOILIOM Hacy).

VY JOriYHii CTPYKTYpi THITOBOi OOYMCITIOBAILHOI CHCTEMH OIEpalliifHa CHCTeMa 3aliMae MOJOKECHHS MIiX
TPUCTPOSMH 3 X MiKPOapXiTEKTYpPOIO, MAIIMHHOI MOBOK, MOXKIJIMBO, BIACHUMH (BOYTOBAHUMH) MiKpPOIPOrpaMaMu - 3
OIHOT0 OOKY - 1 MIPUKIIaJJHUMH MPOrpaMaMHu 3 iHIIOTO.

Po3pobHukam mporpaMHoro 3a0e3rnedeHHs oOlepalliifHa cuUcTeMa J03BoJsie alOcTparyBaTucs BiJ Jeranei
peaizauii Ta GyHKIIOHYBaHHS IPUCTPOIB, HAJAAIOYH MiHIMaJIbHO HEOOXiMHUN HA0Ip QYHKILIH.

VY OinbIIocTi OOYMCITIOBANIBHUX CHCTEM OIEpalliiiHa cucTeMa € OCHOBHOO, HaiOUIbII BaXJIUBOIO (a iHOMI i
€/IMHOI0) YaCTUHOIO CHCTEMHOI'0 IporpamMHoro 3abe3nedeHHs. 3 1990-x pokiB HaOUIBII MOMIMPEHUMH OTIepalliiHIMHA
cucremamu € cuctemu psany Windows i cucremu kiacy UNIX (oco6muBo Linux i Mac OS).

[pu posrmsani 3acan GyHkuionyBanHs OC NpUHHATO BUALISTH YOTHPH OCHOBHI IpyNnu (YHKIIH, BUKOHYBaHHX
CHCTEMOIO:

* YOpaBIiHHS TPHUCTPOSIMH; MalOThCs Ha yBasi Bl mepudepiliHi NpUcTpoi, M0 BMHUKAIOTHCS 10 KOMIT'OTEpa, -
KJIaBiaTypa, MOHITOp, IPUHTEPH, AUCKH 1 T.I1.;

* YIIPaBIIiHHS JaHUMU; i UM TEPMiHOM pO3yMi€Thcsl poOoTa 3 (haitnamu;

* ympaBliHHA IponecaMu; It cropoHa poborn OC moB'si3aHa i3 3aBaHTAXKEHHSM 1 3aBEpIICHHSM DPOOOTH
nporpam, 00poOKO0 TOMHIIOK, 3a0e3MeYeHHIM apajiebHOi poOOTH JEKIILKOX MpOrpaM Ha OHOMY KOMIIT'IOTepi;

* YIpaBIliHHA NaM'ATTIO; OlEpaTHBHA MaM'sITh KOMIT'IOTEpa - 11 TAKUI pecypc, SKOro 3aBXK/IM HE BUCTAYAE; Y [IUX
YMOBax po3yMHE IUIaHYBaHHSI BUKOPUCTaHHS MTaM'sITi € HAHBaYKIIMBIIIUM YHMHHAKOM e(peKTHBHOI poOOTH.

€ e Kinbka BaXIJIMBUX OOOB's3KiB, ski JjaraloTh Ha OC 1 sIKi BaXKO BTHCHYTH B PaMKH TpaIuiiiHOT
wiacudikanii pynkuii. 1o HUX, HacamIiepen, BiTHOCATHCS TaKi:

* opraizauisi iHTepdeiicy 3 kopucryBauem; Gpopmu iHTepdeiicy MOXKXYTh OyTH PI3HOMAaHITHUMH, 3aJIEKHO BiJ
tunty 1 npusHadeHHs OC: MoBa ymHpaBIlliHHA TaKkeTaMH 3aBJaHb, HaOIp MIaJIOTOBHX KOMaHJ, 3acodu rpadiyHoro
iHTepdeiicy;

* 3aXHCT JIaHMX; SIK TUIbKH CHUCTEMa IepecTtae OyTH HaJ0aHHSM OJHOrO 130JbOBAHOIO BiJ| 30BHIIIHLOTO CBITY
KOpHCTYyBaya, MIMTAHHsI 3aXKMCTY TAaHUX BiJ] HECAHKIIOHOBAHOTO JIOCTYIYy HA0YBaIOTh MEPIIOPsAHY BaxiuBicTh; OC, sika
3abe3neuye poOOTY B MEpexi a00 B CHCTEMI pO3IOJIiTy 4acy, [IOBUHHA BIAMOBIATH HASBHUM CTaHIapTaM Oe3IeKu;

* BEJCHHs CTaTUCTUKH; y Xomi pobdorn OC mnoBuHHA 30upaTHcs, 30epiraThcs 1 aHalli3yBaTHCS PI3HOMaHITHA
iHpopMallis: TPO KIIbKICTh 4Yacy, BHUTPAYCHOrO PI3HMMH NpOrpaMaMH Ta KOPUCTYBauyaMH, MPO IHTEHCUBHICTb
BUKOPHCTaHHSI PECypCiB, PO CHpoOM HEKOPEKTHHMX i KOpUCTyBadyiB, mpo 3001 ycTaTkyBaHHs 1 T.I.; 3i0paHa
iH(opMallis 30epiracThCs B CHCTEMHHUX JKYpHaJax 1 B 00JIKOBUX 3alMCaX KOPUCTYBadiB.

Hust posyminns po6otn OC HEoOXiHO BMITH BHAUISTH OCHOBHI YacTWHHM CUCTEMH Ta X 3B'S3KH, TOOTO
omucyBatu CTpykTypy cucremu. Jns pizanx OC iX cTpykTypHHE Mmomin Moxe OyTH IOCHTh pisHMUM. HaiiGinmbin
3araJbHAMH BUJIAMH CTPYKTypH3allii MOXKHa BBa)kKaTH JiBa. 3 OJHOro OOKy, MoxkHa BBaxkatw, mo OC po3zijieHa Ha
MiJICKHCTEMH, BIATIOBIZHI HepepaxoBaHuM BHIIe rpynaMm ¢yHKuii. Takuil momin mocuTh OOIPYHTOBAHMH, MpOrpamHi
mozyni OC AilicCHO B OCHOBHOMY MO)KHA BIJIHECTH JIO OHIET 3 IUX IMiJCUCTEM. [HINUI BaXKIMBUIl CTPYKTYPHHI MO/
TIOB'SI3aHUM 13 IOHATTAM S1pa CHCTEMH.

Snpo, sIk MOKHA 3pO3yMITH 3 Ha3BH, 1Ie¢ OCHOBHA, «HAWCHCTEMHIIIa» YacTHHA omepauiiHol cuctemMu. € pi3Hi
BU3HAYEHHS Apa. BiamoBigHO 10 OIHOTO 3 HUX, SO - Lie PEe3NACHTHA YaCTHHA CUCTEMH, TOOTO 10 sApa HAJIEKHUTh TOH
MPOTPaMHUAN KOJI, KU ITOCTIHHO 3HAXOOHWTHCS B HaM'siTi mpoTsaroMm Bciei poboru cucremu. [ami momym OC e
TPaH3UTHUMH, TOOTO BOHH JOBAaHTAXKYIOTbCA B MaM'sTh i3 OUcKa B Mipy HeoOXimHOCTI Ha yac cBoei pobotu. o
TPAaH3UTHUX YaCTHH CUCTEMH BiJTHOCATHCS

 yrumita (utilities) - okpemi CHCTeMHI Mporpamu, sIKi BUPIIIYIOTh OKpeMi 3aBIaHHS, Taki K (opMaTyBaHHS i
MIepeBipKy AUCKIB, MOMIYK JaHUX Y (paiimax, MOHITOPHHT (BiACTEKEHHS) pOOOTH CHCTEMH Ta 6arato iHIIoro;

e cucTeMHi OiOMiOTeKHM MiANIporpaM, sKi O3BOJSIOTH MPHUKIAAHAM MPOTrpaMaM BHKOPHCTOBYBAaTH pi3HI
crietiaibHI MOXKIIMBOCTI, MIATPUMYBaHI CUCTEMOIO (HANpUKiIa, 0i0moTekn i rpadiuHOro BUBEACHHS, sl pOOOTH 3
MyJIbTHME]Iia TOIIO);

* iHTepIpeTaTOp KOMAaH/ - IporpamMa, M0 BUKOHYE BBEACHHS KOMaH]l KOPHUCTyBada, X aHaNi3 i BUKIUK 3 1HIINX
MOJYJIIB JUIsl BUKOHAHHS KOMaH]I;

* CHCTEMHHH 3aBaHTaXyBad - Iporpama, sika npu 3aBaHTakeHHi OC (HampuKiaa, Ipy BBIMKHEHHI JKUBJICHHS)
3a0e3Iedye 3aBaHTaXKEHHS CUCTEMH 3 JIMCKa, 1i 1HIIiai3aIito i crapT;

* {HIITII BUAW TPOTPaM Y 3aJICKHOCT] BiJf KOHKPETHOI CHCTEMH.

SIK OCHOBONOJOXHHUW €IEMEHT OMNEpaIliifHoi CHCTEMH, SIIpO € HaWOLTbII HU3BKUM piBHEM aOcTpakmii uis
JOCTYITY TIPOTpaM JI0 PECYpPCiB OOUHCITIOBAIFHOI CHCTEMH, HEOOXITHMX IS X poOoTH. SIK mpaBmito, sApo Hagae TaKui
JOCTYI BUKOHYBAaHHMM TMpOLIECaM BiJIOBIIHUX 3aCTOCYBaHb 32 PAaXyHOK BHUKOPHCTAHHS MEXaHi3MIiB B3aeMOAii Mix
MpoLecaMy Ta 3BePTaHHIO 3aCTOCYBaHb JIO CHCTEMHUX BHKIHKIB OC.

Omnncana 3a/1a9a MOKE PI3SHUTHCS 3aJISKHO BiJl THITY apXiTEKTypH siipa 1 criocoOy ii pearizamii.

3. Ynpaeninna oanumu

daiisioBa cucTeMa - e YaCTHHA ONEPALiHOT CUCTEMH, NIPU3HAUCHHS SIKOI MOJNATAE B TOMY, a0H 3a0e3IeUUTH

KOpHCTyBaueBi 3pydHuid iHTepdeiic mpu poboTi 3 maHMMH, O 30epiraloThcs Ha IHUCKY, 1 3a0e3medynTH CIiIbHe
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BHUKOPHCTaHHSI (DaiiyliB KUTbKOMa KOPHUCTYBa4aMH 1 IPOLIECaMH.

VY mmpokoMy po3yMiHHI TOHATTS "daiinoBa cucTema BKIIOUAE:

* CYKYIHICTb yciX (haiiyiB Ha TUCKY;

* HabOpU CTPYKTYp J@HHX, IO BUKOPHUCTOBYIOTHCS ISl YNPaBIiHHS (ailiaMu, Taki, HaNpHUKIAJ, SIK KaTalord
¢aiinis, neckpunropu (aiinis, TaONUI PO3MOAITY BUIEHOTO 1 3aiHATOTO IPOCTOPY Ha JIHCKY;

* KOMIUIEKC CHCTEMHHX IPOrpaMHHX 3aco0iB, SIKi peai3yloTh YIpaBiiHHS (ainamu, 30KpeMa, CTBOPEHHS,
SHHUIIICHHS, YUTAHHS, 3aIKC, IMCHYBaHHS, MTONTYK Ta iHIII omeparii Haj (aimaMu.

@aiin — e 3 omHOro OOKy, (hopMasbHO He BM3HAUYECHE IMOHATTSA. 3 TOYKH 30py 3MicTy, (ailn — 1e MHOKHHA
JaHUX, 00'€THAHUX JIETKUM JIOTIYHUM 3B'SI3KOM, TOOTO OJIHA 1 Ta K CYKYITHICTh JJAHUX MOYKE PO3TIISAATHCS SIK OAWH abo
JIeKinbKa (haiiiniB (MOYaTKOBI JaHi /10 3ajlavi; HaBYaJbHI MaTepialiid TOmo). 3 iHIIOro 00Ky, HOHATTS (aiil BiIHOCHTHCS
10 00'€KTY, SIKWi1 OMHO3HAYHO BU3HAYAETHCSI TAKUMH O3HAKAMHU:

- (paiin 00'enHYE MHOXKHUHY TaHHX;

- Mae iM's;

- 3 METOI0 JIOBIOTPUBAJIOrO Ta HaiifHOr0 30epiranHs iH(OpMallil po3TalIOBYETHCS HA 30BHIIIHBOMY IPHUCTPOI;

- ependavyae GaraTopazoBe BUKOpUCTaHHs iH(opMmallii 3 po3puBOM y uaci;

- mepeabavae CriibHEe BUKOPUCTAHHS iH(OpMAIIiil JeKiTbKOMa 3aCTOCYBaHHSIMH a00 KOPUCTYBa4aMU OJHOYACHO
(po3noALIAETHCS pecypc) abo 3 pO3PUBOM Y Yaci.

[puitHsATe O3Ha4YeHHS € O3HauyeHHsM (aiily 3 TOYKM 30py KopHcTyBaua. [lerani po3TallyBaHHs JaHHX Ha
30BHIIIHBOMY MIPUCTPOI 1 poOOTH 3 HUMU Ha HU3bKOMY ((hi3MdHOMY) piBHI (haiinoBa cucteMa Oepe Ha cede, eKpaHyloYH
BCI CKJIa/IHOIII IIbOTO PiBHS 1 HA/IAFOUM KOPUCTYBA4EBi 3pydHY JIOTTYHY MOJIENb 1 HAOIp BiAMOBIJHUX KOMaH]I.

KopucryBaui 1aroTh ¢aiizaM CUMBOJIBHI IMEHa, TIPH IIbOMY BPaXOBYIOThCSI OOMEKEHHSI OTepalliiiHOl CUCTEMHU SIK
Ha BUKOPHCTOBYBaHI CHMBOJH, TaK i Ha IOBXUHY 1MEHI.

@aiinu OyBaroTh Pi3HHUX THIMIB: 3BUYAHI (aiiiy, cnenianbHi daiiny, daiau-kaTanoru.

3BHUyYaiiHi (aiiu, y CBOI 4epry, IUIAThCS Ha TEKCTOBI Ta BUKOHYBaHi. TekcToBi Qaiiin ckianaroThes 3 PAIKIB
cumBoniB, nonanux y ASCII-komi. lle -mokymeHTH, MOYaTKOBI TEKCTH Nporpam Tomo. TeKcToBi ¢aiiiu MoXHa
NPOYMTATH HAa €KpaHi 1 HaJpyKyBaTu Ha mpuHTepi. J[BilikoBi ¢aiinu He BukopucToBYIOTH ASCII-KOMHM, BOHH YacTo
MaroTh CKJIaJHy BHYTPIIIHIO CTPYKTYpY. Bci onepaliiiHi cucTeMu MOBUHHI BMITH PO3ITi3HABATH MPUHAWMHI OJWH THII
¢(aiiniB - X BIacHI BUKOHYBaHI (aiinu.

CneuianbHi ¢aiinu - 1e ¢aim, acouidoBaHi 3 TPHUCTPOSMHU BBEICHHSI-BUBEICHHS, SIKI JJO3BOJISIIOTH
KOpHCTYBa4€Bi BUKOHYBATH OIlepallii BBEICHHS-BUBEICHH, BUKOPUCTOBYIOUN 3BUYAliHI KOMaHIH 3amucy y ¢aitn abo
yurtanHs 3 Qainy. 1li komaHIM 00pOOISIOTECS ClIOYATKY IMporpamMaMu (aiiioBoi CUCTEMH, a TIOTIM Ha AESKOMY eTari
BUKOHAHHSI 3aIlUTy IEPETBOPIOIOTHCS OINEPAIifHOI CHCTEMOI B KOMaHIM YIPABIIHHS BIiJIOBIIHUM HPUCTPOEM.
CreuianpHi Qaiiny, Tak camo sIK 1 IPUCTPOI BBEIICHH-BUBEACHHS, AISITHCS HA OJIOK-OPIEHTOBaHI 1 OalT-OpieHTOBaHI.

Karaior - ue, 3 ogHoro 6oky, rpyna ¢Qaiiiis, 00'€JHAHUX KOPUCTYBaueM BUXOISYHU 3 JACSIKHX MipKyBaHb, a 3
iHmoro Ooky - 1e (¢aiii, 1Mo MICTUTh cUcTeMHY iH(opMmauio npo rpymy ¢aiie, Horo ckinamoBux. Y Kartaiosi
MICTUTBhCS CIUCOK (ailyiB, 10 BXOMSITH JIO HBOTO, 1 BCTAHOBIIIOETHCS BIAMOBIAHICTE MDK Qadmamu 1 ix
XapaKTepUCTUKaMH (aTpudyTamm).

Mexanizmu 3axucmy onepayisinux cucmem

[lix MexaHi3MamMH 3aXHCTy OIEpAIlfHOI CHCTEeMH PO3YMIFOThCS BCi 3aCOOM 1 MEXaHi3MH 3aXUCTy JaHHX, IO
GYHKIIOHYIOTh Y CKJIail omepamidHoi cuctemu. OnepaiiiiHi CUCTeMH, Yy CKIai SKHX (YHKI[IOHYIOTh 3aco0u i
MEXaHi3MH 3aXHUCTY JAHHUX, YAaCTO HA3UBAIOTHCS 3aXUICHIMH CHCTEMaMHU.

Ilin Ge3mekoro omepamiiHOI CHCTEMH pPO3YMIEThCS TaKUK 1l CTAH, NMPH SKOMY HEMOXIUBE BHIIQJKOBE UH
HABMHUCHE IMOpPYIIEHHs (YHKIiOHYBaHHS OIEpalifHOI CHCTEMH, a TaKOX IOPYLIEHHs Oe3NeKH, IPH SKUX Pecypcu
KOMIT FOTEPHOI CHCTEMH 3HAXOIATHCS IMiJ] YIPABIIHHAM ONepaIiifHOl CHCTEMH.

BxaxkeMo 0cOOIMBOCTI OmepamiiHOi CHCTeMH, SIKi JO3BOJISIOTh BUIUINTH NMUTAHHS 3a0e3redeHHs ii Oe3meKku B
0CO0JIMBY KaTeropito:

- YIIpaBIIiHHS BCiMa pecypcamu CHCTEMU;

- HasBHICTh BOYIIOBAaHMX MEXaHI3MIiB, SKi MPAMO UM ONOCEPEIKOBAHO BIUIMBAIOTH Ha Oe3MeKy mporpaM i JaHuX,
IO TIPAIIOIOTH Y CEPEOBHIII OEePAIiifHOI CHCTEMU;

- 3a0e3medeHHs iHTepdeiicy KOprcTyBada 3 pecypcaMiu CHCTEMH;

- PO3MIpH 1 CKIIaTHICTH OTIEPAiHHOI CHCTEMH.

Binpmmictes onepamiifHuX cHCTeM MaroTh AedekTd 3 morisamy 3abe3redeHHS OE3MeKd MaHWX Yy CHCTeMi, M0
00YMOBJICHO BUKOHAHHSM 3aBJIaHHS 32a0€3IIeUeHHS] MAKCUMAIBHOT IOCTYITHOCTI CHCTEMH JII KOPUCTYBaya.

PosrnsHeMo TumoOBiI (DYHKIIOHANBHI NEPEKTH OINMepamiiHOi CHCTEMH, SKi MOXYTh MPHU3BECTH 10 CTBOPECHHS
KaHaJiB BUTOKY JaHUX.

1. Imentudikamis. KokHoMy pecypcy B cHCTeMi Mae OyTH TPHUCBOEHO VHIKAJIbHE iM'A - imeHTHdikaTop. Y
6araTbOX CHCTEMax KOPHCTYBadi HE MAIOTh MOXJIMBOCTI YIIEBHHTHCS B TOMY, III0 BHKOPHCTOBYBaHI HHUMH PECypcH
IIMCHO HAJIEKATh CUCTEMI.

2. INapomi. BinpimicTs KOpUCTYBadiB BUOMPAIOTh HAWIPOCTIIII MAPOJIi, SIKi JIETKo mifiopaTtn abo BrajaTH.

3. Cmmcok mapomiB. 30epiraHHs CIUCKY MapoiiB y He3amM(ppOBAHOMY BHUINIALI Aa€ MOXIMBICTH HOro
KOMITpOMeETaIii 3 MOAAIBIINM HECAHKIIOHOBAaHUM JIOCTYIIOM JIO TaHHX.

4. I'pannyHi 3HaueHHs. [t 3amo0iranHs cripod HECAHKIIiOHOBAHOT'O BXOAY B CHCTEMY 3a JIOIIOMOTOO IMig0opy
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apoJIst He0OX1THO OOMEXHUTH YUCIO TAKUX CIIPOO, IO B AESIKHUX ONEpaIiifHuX CHCTeMax He nependadeHo.

5. HdoBipa. ¥ Oaratbox BHUINAAKaxX IPOrpaMu olepamiiHol CHCTEMH BBaXKalOTbh, IO iHII IPOrpaMu HpaIfoloTh
MPaBHJIBHO.

6. CrizbHa mam'sTh. [Ipy BHKOPUCTaHHI CHUIBHOI MaM'sTi HE 3aBXKAW MICJs BUKOHAHHS MPOTrpaM OYHIIAIOTHCS
JinstHKY onepaTtruBHOI mam'siti (OIT).

7. PozpuB 3B13Ky. Y pasi po3puBy 3B'A3Ky oIlepaliiiHa cucTeMa NMOBHHHA HEralHO 3aKiHYMTH ceaHC poOOoTH 3
KOpHCTyBa4ueM a00 IIOBTOPHO BCTAHOBHUTH CIIPABXKHICTH CY0'€KTa.

8. Ilepemaua mapamerpiB 3a NOCWJIaHHAM, a HE 3a 3HAa4eHHAM (TIpH THepenayi napaMmeTpiB 3a MOCHIaHHIM
MOXIIUBE 30€peKeHHs TapaMeTpiB Y 30BHIIIHII mam’ATi micis nepeBipKu iX KOPEKTHOCTI, MOPYLTHUK MOX€e 3MIHUTH IIi
JaHi 10 TX BUKOPHCTAHH).

9. Cucrema MOXe MICTHTH YMMaJIO €JIEMEHTIB (HAIpUKIaj, Mporpam), o MaroTh pi3Hi npusinei. OCHOBHOIO
POOJIEMOI0 3a0e3TCUCHHS OC3IEKH OMEePAIlifHOI CHCTEMH € MPo0JieMa CTBOPCHHS MEXaHI3MIB KOHTPOJIIO JOCTYILY IO
pecypciB cucremu. [Iporemypa KOHTPOITIO JOCTYILY TIOJIATAE Y MEPEBIpIll BiAMOBIIHOCTI 3aIUTy Cy0'€KTa HaJaHUM HOMY
mpaBaM JIOCTyIy 1o pecypciB. KpiMm Toro, omepaiiiiHa cucreMa MiCTHTh JIOIOMIXKHI 3aCO0HM 3aXHUCTy, TaKi SK 3aco0u
MOHITOPUHTY, NPO(DITAKTUYHOIO KOHTPOJIIO Ta ayauTy. Y CYKYMHOCTI MEXaHi3MH KOHTPOJIO JOCTYITy Ta JOMOMiXHI
3aCcO00M 3aXHCTY YTBOPIOIOTH MEXaHI3MH YIIPABIIIHHS JIOCTYIIOM.

3acodu MpogiNaKTHYHOrO KOHTPOII0 HEOOXiJHI ISl BiJICTOPOHEHHS KOpPUCTyBada Bij Oe3rmoceperHboro
BHUKOHAHHSI KPUTHYHHUX 13 TOUKU 30py O€3MEKH IaHWX OIepalii i mepeaadi UX Omepaiiil mij KOHTPOJIb orepalliiHol
cucremu. Jlns 3a0e3nedenHs Oe3MeKkn JaHuX poOoTa 3 pecypcaMy CUCTEMH 3JIIHCHIOETHCS 3a JOIMOMOTOI0 CIIeIialIbHUX
MIporpam OIepaliifHoi CHCTEMH, JOCTYII 0 SIKUX OOMEXKEHHIH.

3aco0u MOHITOPHHIY 3JIICHIOIOTH TOCTIfiHE BEJCHHS PEECTPALiHOrO JXypHAY, B SIKMH 3aHOCSTHCS 3aIHCH
npo Bci moaii B cucremi. B omepamiiiHii cucTeMi MOXYTh BHKOPHUCTOBYBATHCS 3acOOM CHUTHaJI3amii Ipo
HECAHKIIIOHOBAHUH JIOCTYIN, SIKI BHUKOPHUCTOBYIOTHCS TpPW BHUSBIICHHI MOPYIIEHHs Oe3neku AaHux abo crpod
MIOPYLIEHHS.

KonTtposns mocryny no maanux. [Ipy CTBOpEHHI MeXaHI3MIB KOHTPONIO JOCTYIy HEOOXiJHO, HacamIiepeln,
BU3HAUYUTU MHOXHHY Cy0'ekTiB i 00'ekTiB Joctymy. Cy0'ekTamMM MOXyThb OyTH KOpHCTyBadi, 3ajadyi, NPOLECH Ta
HPOLETYPH.

OO'extn — ue ¢aitnu, nporpamu, cemadopu, IUPEKTOPil, TepMiHAIM, KaHAIM 3B'SI3KYy, HPHCTPOI, OJOKU
oriepaTHBHOI 1am’siti Tomo. Cy0'eKTH MOXKYTh OJTHOYACHO PO3TIISIATHCH 1 SIK 00'€KTH, TOMY Y cy0'€eKTa MOXKYTh OyTH
npaBa Ha JOCTYN J0 IHIIOrO cy0'ekTa. Y KOHKPETHOMY Tpoleci B JaHUH MOMEHT 4acy CYO'€KTH € aKTUBHHMHU
eIIeMEHTaMH, a 00'€KTH - HACUBHUMH.

Hust  3pidicHeHHst JOCTymy 10 o0'ekta Cy0'€eKT TOBMHEH BOJIOAITH BIiJIOBIJIHUIMU IIOBHOBa)KCHHSIMU.
[loBHOBaXKEHHSI € TIEBHUM CHMBOJIOM, BOJIOJIHHS SIKUM Ja€ CyO'€KTy IeBHI mpaBa JocTyny 10 o0'ekra. ObiacTh
3axXMCTy BU3HAUa€E MpaBa JOCTYIy NESKOro Cy0'eKkTa JO MHOXHHHU OO'€KTIB, IO 3aXHINAIOTHCS, 1 € CYKYIHICTIO BCIX
MOBHOBa)KEHb JJAHOT'O CY0'€KTA.

[Ipu ¢yHKHiOHYBaHHI CHUCTEMH HEOOXiJHO MAaTH MOXIIMBICTH CTBOPIOBATH HOBI cy0'ektn Ta 00'ektu. Ilpm
CTBOpPEHHI 00'€KTa OTHOYACHO CTBOPIOETHCS 1 TIOBHOBAXKEHHSI CYy0'€KTIB 13 BUKOPUCTaHHS 1[bOTro 00'ekTa. Cy0'eKT, SIKUA
CTBOPHB TaKe ITIOBHOBa)KEHHS, MOXKE CKOPUCTATUCA HHUM JUISA 3IIHCHEHHS JOCTYIy X0 00'ekTa abo K MOXKE CTBOPHTH
KiJIbKa KOl TIOBHOBaXEHHsI ISl TIepeiadi iX IHIIUM Cy0'eKTaM.

3 TpaMIIHOT TOYKH 30pY 3aCO0M YNPaBIiHHS JTOCTYIIOM IO3BOJISIIOTH CIEIU(IKYBaTH 1 KOHTPOJIIOBATH Mii, SIKi
cy0'ekTH (KOpHCTYyBadi Ta MPOIECH) MOXYTh BUKOHYBaTH Haj 00'ekramu (iH(opMmalliero Ta 1HIIMMHU KOMITIOTEPHUMHU
pecypcamu).

3apa3 miZie MOBa IMpO JIOTIYHE VIPAaBIiHHI JOCTYIOM, SK€, Ha BIIMIHY Bix (I3UYHOrO, peani3yerhes
mporpaMHAMH 3acobamu. JloriuyHe ympaBIiHHS JOCTYIOM - IIe OCHOBHHI MeXaHi3M 0araTOKOPHCTYBAalbKUX CHCTEM,
MOKJTMKAHUK 3a0e3neunTd KOHQIACHIIHHICTS 1 IUIICHICTh O0'€KTIB 1, JESKOH MIpPO0, X MOCTYMHICTh (LUIIXOM
3a00pOHN 00CITYTOBYBaHHSI HEABTOPHU30BAHNX KOPHCTYBAiB).

PosrisineMo (popmanibHy MOCTAHOBKY 3aJa4di B TPAIUIIHHOMY TpakTyBaHHI. € CyKymHICTH Cy0'eKTiB 1 HaOip
00'exTiB. 3aBmaHHS JOTIYHOTO YIPABIIHHSA OCTYIIOM WOJSATaE B TOMY, a0m A KOKHOI mapu '"cyO'ekT-00'ext"
BU3HAYHUTH MHOKUHY JOITYCTUMHX ONEpalliif i KOHTPOIIOBATH BUKOHAHHS BCTAHOBJIEHOT' O MIOPSIKY.

BimHomenHs "cy0'ekTH-00'eKTH" MOXHA TOAATH Y BUTJLAAI MATPHIN TOCTYIY, B PSOKaxX SKOi IepepaxoBaHi
cy0'€eKTH, V¥ CTOBIUHKAX - 00'€KTH, a B KIITHHAX, PO3TAIOBAHUX HA TIEPETHHI PSIKIB i CTOBITYHKIB, 3aIFCaH] JOTAaTKOB1
YMOBH (HAIIPUKIIAJ, 9ac 1 MicIe i) 1 T03BOJNEHI BUAN AOCTYILY.

Tema JOTIYHOTO yHpaBIiHHS JTOCTYIIOM - 1€ OHA 3 HAWCKIamHIMMX B o0macTi iHpopmaminHoi Oe3mexu. CrpaBa
B TOMY, II0 camMe MOHATTA 00'ekTa (2 TWM OUTbIEe BHUAIB JOCTYIy) 3MIHIOETBCS BiJ cepBicy mo cepmicy. Jlms
OTIepaIiifHOi CHCTEMH 1O O0'€KTiB BiTHOCATHCSA (ailii, MPUCTPOi Ta mpormecH. BigHOCHO (ailiiiB i TMPUCTPOIB, K
MIPaBWJIO, PO3TISAAIOTHECS TpaBa Ha YWTAHHS, 3alMC, BUKOHAHHA (A7 mporpaMHUX (aiimiB), iHOAI HA BHUAAICHHS 1
noxaBanHsA. OKpeMUM TPaBOM MOKe OYTH MOXKIIMBICTH Tiepeiadi MOBHOBa)KEHb JOCTYITY IHIIIMM Cy0'€kTaM (Tak 3BaHE
npaBo BoJoxiHH:). [Ipolec MOXKHA CTBOPIOBATH 1 3HULIYBATH.

CyuvacHi onepariifHi CHCTEMH MOXYTb MIATPUMYBATH | iHIII 00'€KTH.

Jus cucrem yripaBiiHHS 0a3amMu JaHUX 00'€KT - me 0a3a maHWx, TaOIuIs, moxaHHs, 30epekeHa mpouenypa. o
TaOIIUIh 3aCTOCOBHI OIepamii MONIyKy, JOAaBaHHS, Momudikarlii i BHIaNieHHS AaHWUX. Y pPe3yabTaTi MpH 3aJaHHI
MaTpHi AOCTYIMy HOTpiOHO OpaTu 10 yBarW He TUIBKM IPUHIMIN PO3MOALTY NPHBiNIEIB /Uil KOXXHOTO CepBicy, a i
ICHyIo4l 3B'I3KM MK cepBicaMH (JIOBOAMTHCS A0ATH TPO Y3TOPKEHICTh PI3HMX YacTMH MAaTpumi). AHajoriyHa
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TPYIHICTh BHHHKA€E TIPH E€KCIIOPTI/IMIIOPTI IaHWX, KOIH iH(GOpMAIis Mpo mpaBa JOCTYIY, SK HPaBHIO, BTPAYAETHCS
(OCKiIBKM Ha HOBOMY CepBici BOHa He Mae ceHcy). OTke, OOMiH JaHHNMU MK PI3HHMH CEpBiCaMH Ma€ OCOOJIUBY
HeOe3MeKy 3 TOYKM 30py YHPaBIiHHS JOCTYIIOM, a IIPH TPOEKTYBaHHI Ta peamizalii pisHOpimHOI KoH(Iryparii
HEeoOX1THO TIO10ATH MPO Y3TO/KEHUH PO3MOALT IpaB JOCTYITY Cy0'eKTiB 10 00'€KTIB 1 ITpo MiHIMi3amilo Yncia cnocodiB
eKCTIOPTY/IMITOPTY JaHUX.

Marpuito noctymy, yepe3 ii po3pipkeHicTh (OLIBLIICTh KITHH - MOPOXKHi), HEPO3YMHO 30epiraTv y BHIJISII
JIBOBUMIpHOTO MacuBy. SIK mpaBmiio, ii 30epiraroTh 3a CTOBITYMKAMH, TOOTO IS KOXKHOTO 00'€KTa MiATPUMYETHCS
cnucok "nmomymeHux" cyO'ekTiB pa3oM i3 ix mpaBamu. EnemeHTaMu cHMcKiB MOXYTh OyTW iMeHa Tpym i1 1mabioHH
cy0'eKTiB, 110 € BEIUKOIO IiAMOrOI0 aaMiHicTparopy. Jleski mpobieMun BUHHMKAIOTH TIJIbKHM NPH BUAAJIEHHI Cy0'e€KTa,
KOJIM JOBOJMTHLCS BUIAJIATH HOTO iM'sL 3 YCIX CITHCKIB JOCTYITY; BTIM, Iisl OIleparlisi IPOBOJUTHCS HEYACTO.

Criiicku 1ocTyITy — [Ie BUKIIIOYHO THYYKHiT 3aci0. 3a iX J0MOoMOroro JIETKO BUKOHATH BUMOT'Y TIPO TPaHYJISIPHICTb
MPaB i3 TOYHICTIO JIO KOPHCTYBaya. 3a JOMMOMOrOK CITHUCKIB HECKIIAJHO JOJaTH IpaBa ab0 SBHAM YMHOM 3a00POHUTH
JOoCTyN (HanpuKiaa, abM MokapaTH KiTBKOX WIEHIB IpynH KOPUCTYBadiB). be3yMOBHO, CHHMCKM € KpampM 3aco0oM
JIOBUIEHOTO YIPaBIiHHS JOCTYIIOM.

[lepeBarkHa OUTBIIICTH OIEpaliiHUX CHUCTEM 1 CHCTEM YNpaBIiHHSA 0Oa3zaMM JaHUX peali3yloTh JIOBiIbHE
yrpaBiiHHs goctynoM. OCHOBHA TiepeBara JOBUIBHOTO YIPaBIiHHS — i€ THY4KicTh. Ha kaib, y "noinpHOro" maxomy
€ psn HemodikiB. Po3ocepemKeHICTh yIpaBIiHHS TOCTYIIOM BEAE IO TOrO, IO JOBIPEHUMH TOBHHHI OyTH YHMAayo
KOpHCTYBaiB, a HE TUIBKH CHCTEMHI OIEepaTopy YW ajaMiHicTparopu. Uepe3 HeyBaHICTh a00 HEKOMIIETEHTHICTh
CHiBpOOITHHKA, SIKUH BOJIOJII€ CEKPETHON iH(pOpMaIi€ro, 1110 iHPOPMAIiF0 MOXKYTh JII3HATUCS 1 BCl 1HIII KOPHCTYBaui.
Otxe, NOBUIBHICTD YIIPaBJIiHHS MOBUHHA OYTH JIOTIOBHEHA JKOPCTKUM KOHTPOJIEM 3a peaizaliclo BUOpPaHOI MOMITHKA
Oe3nexu.

Jpyruii HenodiK, SIKUii € OCHOBHUM, TIOJISITa€ B TOMY, IO IIpaBa JOCTYIy ICHYIOTh OKpeMo BijJ nanux. Himo He
3aBa)ka€ KOPHCTYBAyeBi, SIKMHA Ma€ JIOCTYN JO CeKpeTHOi iHdopmalii, 3amucatd ii B JoCTynHHUE ycim daiin abo
3aMIHUTU KOPUCHY YTWIITY ii "TpostHCbkMM" aHajorom. IloniOHa "po3AinbHICTH" mpaB i JaHUX ICTOTHO YCKJIAIHIOE
NPOBE/ICHHS JEKIIbKOMa CHCTEMaMHM Y3TO/DKEHOI MOJMITHKM Oe3MeKd i, TOJOBHE, POOUTH NMPAKTUYHO HEMOXKIMBUM
eeKTUBHUII KOHTPOJIb Y3TOPKEHOCTI.

[ToBepTatounch A0 NUTAHHS [TOJAHHS MATPHII JOCTYITy, 3a3HAYMMO, HIO JUIS IIbOTO MOKHA BUKOPHCTOBYBATH
TaKOX (YHKIIIOHAILHUI CIIOCIO, KO MaTPUIIIO He 30epiraioTh B SBHOMY BUIJIS[, & KOXKHOIO pa3y OOUUCIIOIOTh BMICT
BIJMOBIMHUX KIITHH. Hampuknan, npu npUMycOBOMY YIPaBIiHHI JOCTYHNOM 33aCTOCOBYETHCSI IOPIBHSIHHS MITOK
Oesrieku cy0'ekTa Ta 00'€KTa.

3py4HOI0 HaAOYMOBOIO HaJ 3aco0amM JIOTIYHOrO YIPABJIIHHS JIOCTYIIOM € OOMEXYIouuil iHTepdeiic, Koiu
KOpHCTyBaua M030aBJIsIFOTh MOXKIJIMBOCTI CHPOOYBATH 3/IIHCHUTH HECAHKIIOHOBAHI Jii, BKIIOYHBIIN B YHCIIO BUIAUMHX
oMy 00'€KTIB TUIBKH Ti, 10 SIKMX BiH Mae gocTyi. [lopiOHui miaxif, sk IpaBuio, peati3yloTh Y paMKaxX CHCTEMH MEHIO
(KopuCTyBa4eBi MMOKA3YIOTh JIMIIIE AOMYCTUMI BapiaHTH BUOOPY) a0o0 3a JOMOMOI0I0 00OMEXYIOUnX 000IOHOK, TAKUX SIK
restricted shell 8 OC Unix.

[pu npUAHATTI pillieHHs PO HAJAHHS AOCTYIY, sIK IPABUIIO, aHANI3YEThCS Taka iH(opMaris:

1) inenTrdikaTop cyd'ekTa (KOJ KOPUCTYBa4a, MepekeBa ajpeca KoMm'rorepa Toio). [loxioHi inenTudikaTopu €
OCHOBOIO JIOBLIBHOTO (200 JMCKPEIHOr0) YIIPaBIiHHS TOCTYIIOM;

2) atpubyru cy0O'ekra (MiTka Oe3neku, rpyna KopHucTyBada i T.m.). MiTku Oe3neku — Iie OCHOBa MaHAaTHOTO
YIIPABJIHHS TOCTYIIOM.

Besmnocepente ynpapitiHHS IpaBaMy JOCTYIY 3/1HCHIOETHCS HA OCHOBI OZIHIET 3 MOJIeNIeH TOCTYIY:

* MaTpUYHOI MoJieNi focTyny (Mozenb XappicoHa-Py330-YibpMana);

* OaraTopiBHEBOI MoJemi gocTyiy (Moaens bemna-Jlanamymm).

Po3pobka Ta mpakTiuHa peamizamis pizHux 3axumeHnx OC mpusena Xappicona, Py33o 1 Ynesmana 1o moOygoBu
(dbopmanbHOi Mozeni 3axuinennx cucreM. Cxema moneni XappicoHa-Py33o-Ynbmana (HRU-moneni) HaBeneHa Ha puc.
5.1
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KopHerysad 1 KopHcTyead L

EOM

'

MoHIiTop 3BEpHEHE

'

JaxHmeHi Jaui

Puc. 5.1. Cxema moneni Xappicona, Py330 1 Yiemana

Mopnens benna-Jlanagynu onucyeTbesi CKiIHUEHUM aBTOMATOM 13 JOMYCTHMUM HaOOpOM CTaHIB, B SKHX MOXeE
nepebyBatu iH(popmaniiina cucrema. KoxxHOMy cy0'€KTy NpPHUCBOIOETHCS CBiif piBeHb AOCTYIy, BIIMOBIOHUH Mipi
KOH(IIEHIIHHOCTI. AHAJIOTYHO, O00'€KTy MPUCBOIOETHCS PIBEHb CEKPETHOCTI. [IOHATTS 3aXuINEHOi CHCTEMH
BM3HAYA€THLCA TAKUM YMHOM: KOXKHUI CTaH CUCTEMM IOBHMHEH BiAIOBIZATH MOMITHII OE3MEKH, BCTAHOBIIEHOI IS JaHOL
iHpopmaniiHoi cucremu. [lepexim Mixk craHamu onucyeTbess (QyHkisiMu mepexomy. Cucrema 3HaXOOUTHCS B
0e3MeyHOMY CTaHl B TOMY BHIAJIKY, SKIIO Y KOXKHOI'O CY0'€KTa € IOCTYII TUIBKU JIO THX 00'€KTIB, J0 SIKUX J03BOJICHHN
JOCTYIl Ha OCHOBI NOTOYHOI NOMITUKM Oe3mexu. [ BU3HAUCHHs, Y1 Ma€ Cy0'eKT IpaBa Ha OJEPXKaHHS NEBHOTO BHIY
JOCTYyIy 10 00'€KTa, PiBEHb CEKPETHOCTI CY0'€KTa MOPIBHIOETHCS 3 PIBHEM CEKPETHOCTI 00'€KTa, 1 HA OCHOBI LLOTO
MIOPiBHSIHHSL BUPILIYETHCSI TIMTAHHS, HAJIATH YM Hi 3anmuTyBaHuid Joctyn. Habopu pisenv docmyny/pisens cexpemnocmi
OIIMCYIOTHCS 3a AOMOMOIOI0 MAaTPHIL JIOCTYILY.

AHaJi3 3aXUILIEHOCTI Cy4aCHHUX ONEpaliiiHuX CHCTEM

3yNUHUMOCS Ha TPUHIMIIOBOMY, HaBiTh, MO)KHA CKa3aTH, KOHICTITYaJIbHOMY MPOTHUPIYYi MIXK peani3oBaHUMH B
OC mexaHi3MaMu 3aXHCTy Ta HEOOXiIHMMHU (opMalli3oBaHUMK BUMoramu. KoHIENTyalbHOMY B TOMY PO3yMiHHI, IO
1ie IPOTHUPIYYs XapaKTepu3ye He SIKUICH OMH MEXaHI3M 3aXHCTY, a 3arajJbHUN MiAX1J N0 MOOYJOBH CHCTEMH 3aXHUCTY.

CyrnepeuHicTs NOJSATae B NPUHIUIIOBIH BiIMIHHOCTI MiAXO/IB 10 MOOY/IOBU CXEMHU aJMIHICTPYBaHHS MEXaHI3MIB
3aXHCTY 1, SIK HACIIIOK, Il JOKOPIHHO MMO3HAYa€Thcsi HA (POpMYBaHHI 3aralibHUX IPUHIMINB 33aJaHHS Ta peaiarii
MONITUKU O€3TeKH B OpraHizailii, po3Ioaily BiAMOBIAAIBHOCTI 3a 3aXHCT iH(opMallil, a TakoXK Ha BH3HAYEHHI TOTO,
KOT'0 BIZITHOCUTH JI0 MOTEHIIHNX 3JI0BMHUCHHKIB (BiJI KOro 3axXHIIaTé iH)OpMAIIiIo).

Huns imoctpanii i3 CykymHOCTI (OpMalli3oBaHMX BUMOT 10 CHUCTEMH 3aXUCTy KOH(DigeHIiWHOT iH(popmarlrii
PO3TIITHEMO TaKi JIBl BUMOTH:

1) mpaBo 3MmiHIOBaTh mpaBwia po3mexyBanHs poctymy (IIPJ]) mae HajgaBaTucsl BHIUICHUM CyO0'eKTam
(ammiHicTparii, cayx0i 6e3eKH TOIIO);

2) noBUHHI OyTH nependadeHi 3aco0K YIPaBIiHHS, [0 OOMEXKYIOTh MOUIMPEHHS PaB Ha JOCTYI.

JlaHi BUMOTH >KOPCTKO PETJIaMEHTYIOTh cXxeMy (200 MoJelb) aIMiHICTpyBaHHS MEXaHi3MiB 3axucTty. Lle moBuHHA
OyTH IIEHTpaTi30BaHA CXEMa, €IMHUM €JIEeMEHTOM $KOI BHCTYIAa€ BHIUICHHH Cy0'€KT, 30KpeMa, aIMiHiCTpaTop
(amMminicTpaTtop Oe3mekn). [Ipn mpoMy KiHIEBHI KOPHCTYBad BHKIIOYEHHH Y TIPHHIMIN 31 CXeMH aJMiHICTpyBaHHS
MEXaHi3MiB 3aXUCTYy.

[Ipu peanizamii koHIENii MOOYIOBH CHCTEMH 3aXWCTy, PETrJIaMEHTOBAHOI TaKMMH BHMOTaMH, KOPUCTYBad HeE
HAJUIAETECSA €IEMEHTOM JIOBIPH, OCKUTBKM BIiH MOXKE BBa)KATHCS TTOTCHIIIITHUM 3JIOBMHUCHHKOM, IO i Ma€ Miclle Ha
TIPAKTHII.

Tenep y 3arampHHX pHcax pO3TITHEMO KOHIICMINIO, peami3oBaHy B cydacHux yHiBepcampaux OC. Tyt
"pracHUKOM" (aitmoBoro 06'ekta, TO6TO 0c000F0, sIKa OEpKye MpaBo Ha 3amaHHsA aTpudOyTiB (abo [MIPM1) nocrymy mo
(attoBoro 00'exTy, € ocoba, Mo cTBOproe (aitoBuii 00'ekt. PaitnoBi 00'€KTH CTBOPIOIOTH KiHIIEBI KOPUCTYBadi, TOMY
came BOHHU i mpu3HavaroTh [IPJ] mo crBoproBanmx HuMHU (aimoBux o0'ekTiB. [Hmmmu cnoBamu, B OC pearnizyeThes
posnoninena cxema npusHadeHHs [IP]], ne enemeHnTaMu cxemMu aJMiHICTPYBaHHS € BIIACHE KiHIIEBI KOPHCTYBadi.

VY nmaniil cxemi KOpHCTyBad NOBMHEH HAIUISTHCS NMPAKTUYHO TAKOIO XK JOBIPOIO, SK 1 aJMiHICTpaTop Oe3meky,
IIpU I[HOMY HECTH IOPSJ i3 HUM BiAIIOBiNANBHICTH 32 3a0€3MeUYeHHS KOMI'IOTepHOI Oe3meku. BimsnaumMo, mo gaHa
KOHIITIIIIST PeaTi3yeThest 1 OIIBIIICTIO CyJacHUX 3aCTOCyBaHb, 30kpeMa CYB/I, 1e KopucTyBad MOXKe TTOIIMPIOBATH CBOT
IpaBa Ha JOCTYI JI0 pecypciB, IO 3axWIIaloThcs. KpiM TOro, He Maroud B MOBHOMY 00CS31 MEXaHI3MIB 3aXHCTy
KOMI'IOTepHOI iH(popMaIlii BiJg KIHIIEBOTO KOPHWCTyBada, B paMKax JJaHOi KOHIICIIi HEMOXIIMBO PO3TIISIATH
KOPHCTYBaya sIK MOTCHLIHHOrO 3JIOBMHUCHUKA. A K MT00aYMMO Jaii, caMe 3 HeCaHKIIOHOBAaHUMH JisIMH KOpHCTyBaya
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(SIK CBIIOMHMH, TaK 1 Hi) Ha KOMIT'IOTEPi, 1110 3aXHIIAETHCS, TOB'sI3aHa BEJIMKA YaCTHHA 3arp03 KOMI'IOTEPHOI Oe3MeKH.

BimzHaunMo, 110 IEHTpaTi30BaHa 1 PO3MOALICHa CXEMH aJMIHICTPYBaHHS - IIe JBi JiaMeTpaabHO MPOTHICKHI
TOYKHM 30pYy Ha 3aXHUCT, II0 BUMaraloTh a0COJIOTHO PI3HMX MiIXOMIB 70 MOOYJOBM MOAENEH Ta MEXaHi3MiB 3aXHUCTY.
[Ipn mpoMy CKUTBKH-HEOYIb TapaHTOBAHUH 3aXUCT iHQOpMalii MOKHa peani3yBaTH TUIBKU TPU NMPUAHATTI KOHIETIIT
TIOBHICTIO IIEHTPaJIi30BAHOI CXEMH a/IMiHICTPYBaHHS, 110 MiATBEPPKYEThCS BioMumu norpozamu OC.

MOoXIJIUBOCTI MOJIETICH, METOMIB 1 3ac00IB 3aXUCTy OyIEeMO PO3IIIAAATH CTOCOBHO JIO peai3allii caMe KOHIICTIIi
LEHTPaAII30BaHOr0 aaMiHicTpyBaHHsI. OJHUM i3 €NEMEHTIB 11i€i KOHLEMIii € po3riIsa KOpUCTyBaya sIK MOTEHIIHHOIro
3JI0BMHUCHUKa, 31aTHOro 3aiiicanta HCJI no indopmariii, mo 3axuimaeTses.

3. Ocnoeni 66yoosani mexanizmu 3axucmy OC ma ix HedoNiKu

KopoTko 3ynmuHMMOCS Ha OCHOBHMX MeXaHi3Max 3axHCTy, BOYJZOBaHMX Yy CydacHi YHiBepcaslbHI OmepauiiiHi
cucremu (OC). 3poOHMO 11e CTOCOBHO MOXJIMBOCTI peatizaiii HOIMH MPUHHATOI HAMU JUTsl pO3TJIsLy KOHIETIIIT 3aXUCTy
KoH(pixeHIHOT iH(OopMAITii.

OcHoBsHi 3axucHi Mexanizmu OC psagy UNIX

3axuct OC psaay Unix y 3aralbHOMY BHIAAKY 0a3yeThCs HA TPHOX OCHOBHUX MEXaHi3Max:

1) ineHTndikauii Ta ayreHTHdiKallisi KOPHICTYBada P BXO/Ii B CUCTEMY;

2) po3MexXyBaHHI IpaB JIOCTYIYy A0 (aiaoBOi CUCTEMH, B OCHOBI SIKOI 3HaXOJHThCS peajtizallis JTUCKpeLiiHol
MOJIEITi JOCTYILY;

3) ayaut, TOOTO peecTpartis momii.

[Ipn upomy BigzHaummo, mo mis pisHUX KiIoHIB OC pagy Unix MOXIJIMBOCTI MEXaHI3MIB 3aXHCTy MOXYTh
He3HayHO Bifpi3HATHCS, mpoTe Oymemo posrimsgaty OC Unix y 3aranbHOMy BHMAAKy, Oe3 ypaxyBaHHS INESKHX
HEe3HA4YHUX ocobimuBocTeit okpemux OC 1bOro psiay.

[ToOynoBa (aiinoBoi cucteMu i po3MeKyBaHHS JOCTYIY 10 (aiioBUX 00'€KTIB Mae OCOOIMBOCTI, MPUTAMaHHI
nanomy psiny OC. PosrisiHeMo kopoTko 1i ocobnuBocTi. Bei quckoBi HakonuuyBayi (ToMH) 00'€IHYIOTBCS B €JTUHY
BipTyasibHy (ailloBy cucTeMy LUISIXOM oIepanii MOHTYBaHHsS ToMy. [Ipy IIbOMy BMICT TOMY IPOEKTYEThCS Ha
BUOpaHuid Katayor ¢aiinoBoi cucremu. EnemenTamu (aijioBoi CHCTEMH € TaKOX BCi MPHUCTPOI, 10 BMHKAIOTBCS JI0
KOMIT'IOTepa, SKUH 3aXumaeTbcss (MOHTOBaHI 10 (aiinoBoi cuctemu). ToMmy po3MeXyBaHHS IOCTYIy IO HHX
3IiHCHIOETBCS Uepe3 (ailyioBy cuCTeMYy.

Koxxuuii ¢aiisoBuii 00'eKT Mae iHAGKCHUIN NECKPUITOP, B IKOMY cepejl iHIIOro 30epiraetbes iHpopMalis mpo
pO3MeXyBaHHSA IOCTYIy A0 JaHoro QaiioBoro o0'ekty. IIpaBa mocTymy OinATBCS HA TPH KaTeropii: ZOCTYN VLA
BJIACHMKA, JOCTYN AJsl TPYMH 1 JOCTYN JUIsi IHIIMX KOPHCTyBadiB. Y KOXHIM Kareropii BH3HAYalOThCS MpaBa Ha
YUTAHHS, 3aIMC 1 BUKOHAHHS (y BHIIAKY KaTaJoTy - MEeperisi).

KopucryBau Mmae yHiKanbHUH CHUMBOJbHUI ineHTHUdikaTop (iM's) 1 uumcnoBuid inentudikatop (UID).
CuMBOJIBHUN i€HTU(IKATOP TPEI'SBISETHCS KOPUCTYBayeM IPHU BXOII B CHCTEMY, YHCIOBUH BHUKOPUCTOBYETHCS
OIepaIifHOI0 CHCTEMOIO JIsl BU3HAYEHHS IPaB KOPUCTYBaya y cucTeMi (Joctyr 1o ¢aiiiis Tomio).

[punnunoBi xedonixu 3axucHux MmexaHizmiB OC psay Unix. PosrisiHemMo B 3arajisHOMY BHUNAJAKY HEIONIKA
peanizauii cucremu 3axucty OC psiny Unix y 4acTHHI HEBUKOHAHHS BHUMOT JI0 3aXUCTy KOoH(igeHIiitHol iHpopMmalii,
Oe3rocepeHbO MOB'SI3aHUX 13 MOXKIIMBICTIO HECAHKIII OHOBAHOT'O JIOCTYITY 710 iH(opMariii.

Juns mouatky 3a3naummo, o B OC psuy Unix BHACHIIOK peani3oBaHOI HEKO KOHILIEMIi aJMiHICTpYBaHHs (He
LIEHTPATi30BaHOT) HEMOXKIIMBO 3a0e3Me4nTH 3aMKHYTICTh (200 IUTICHICTB) MporpaMHoro cepenosuina. Lle mos's3aHo 3
HEMOJXJIMBICTIO BCTaHOBJICHHS aTpuOyTy "BHKOHaHHA" Ha Karajor (is Karajory JaHuid atpuOyr OOMexye
MOXIIUBICTh "Oruisimy" BMICTYy Kartanory). ToMy HpH pO3MEXYBaHHI aJMIHICTPATOPOM JIOCTYIy KOPHCTYBAdiB JI0
KaTaJoriB KOPUCTYBad, K "BIACHUK" CTBOPIOBAHOTO HUM (aillly, MOXKE 3aHECTH Yy CBil KaTaJor BUKOHYBaHHU (aiif i,
SIK #oro "BiacHHK", BCTAHOBHTH Ha (aiii aTpuOyT "BUKOHAHHS", MICNs YOTO 3aBAaHTAXKUTH 3alMCaHy HUM MPOrpamy.
[z mpobnema Ge3nocepeaHbO MOB'13aHa 3 peatizoBaHo B OC KOHIICTIII€0 3aXUCTY iH(pOpMAIIii.

He B moBHOMY 00Cs3i peamni3yeTbcs TUCKpEIiiiHa MOJENb JOCTYITy, 30KpeMa, HEe MOXYTh PO3MEKOBYBATHCS
mpaBa AocTyiy i kopucrysada "root" (UID=0), Tob6To manuit cy0'eKT DOCTYITy BUKIIOYAETHCS 31 CXeMH YIpPaBIiHHSA
JOCTYIIOM IO pecypciB. BinmoBigHo BCi mporecH, AKi 3aImyCKaroThCs, MAalOTh HEOOMEKEHUH TOCTYII IO PECYpCiB, II0
3aXHIIAIOTHCA. 3 MM HEIOTIKOM CHCTEMHM 3aXHCTY IOB'si3aHa MHO)KHMHA aTaK, 30KpeMa:

- HECaHKI[IOHOBaHEe OZIep KaHHS MPaB root;

- 3aIyCK i3 MMpaBaMU root BIIACHOTO BUKOHYBAHOTO (hailiry (JIOKaJIbHO YH BiJJAIEHO BIIPOBAKEHOTO), TIPH IIHOMY
HECaHKI[IOHOBaHa MpOrpamMa OAEpKye MOBHHUI TOCTYII 10 peCcypeiB, 0 3aXUIAIOTHCS, TOLIO.

Kpim toro, B8 OC psgy Unix HeMOXiIuBO BOYJOBaHMMH 3aco0aMH TapaHTOBAHO BHIANATH 3aJIHIIKOBY
iHpopmariro. s mporo B cucTeMi aOCONFOTHO BiICYTHI BiATIOBITHI MEXaHI3MHL.

Heo06ximHo Takox BimsHauutH, mo Oumbmricte OC gaHOro psimy HE MalOTh MOXIIMBOCTI KOHTPOJIO IiUTiICHOCTI
¢aitmoBoi cuctemMu, TOOTO HE MICTATH BIAMIOBIMHMX BOYZOBAaHMX 3ac00iB. Y KpamoMy BHUMAIKY IOJATKOBUMH
yTHIiTaMH MOXe OyTH peanizoBaHMH KOHTPONb KoHpirypamiitamx ¢atimie OC 3a po3kiIamoM y TOW dHac, 5K
HaWBa KITUBIIIOI MOXKIIMBICTIO TAHOTO MEXaHI3MY MOKHA BBaXKaTH KOHTPOJb HITICHOCTI MporpaM (3aCTOCYBaHb) Iepes
X 3amyckoM, KOHTpOJIb (aiiliB JaHUX KOPHCTYBaya i T.1I.

o crocyetbes peectparttii (ayaury), To B OC pany Unix He 3a0e3MeUyeThCs peeCTpallis BUIAYi TOKYMEHTIB Ha
""TBep Iy KOI0", a TAaKOX JESKi 1HII BUMOTH JI0 PEECTPAIii MOIii.

SIKIIO K TpaKTyBaTH BUMOTH JI0 YIPABIiHHS JOCTYIOM Yy 3arajlbHOMY BHIAJKY, TO IPU 3aXHCTi KOMITIOTEpa B
ckmazi JIOM HeoOXinHe yrpaBiIiHHS JOCTYIIOM JI0 By31iB Mepexi. IIpore BOynoBannmu 3acobamu B aeskux OC psamgy
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Unix ynpaBJiHHS JTOCTYIIOM JIO BY3J1iB HE peali3yeThCs.
3 HaBeJEHOro aHaJli3y BH/HO, 1[0 YMMaJ0 MEXaHi3MiB, HEOOXiTHUX i3 TOUKH 30py BUKOHAHHS (hOpMai30BaHUX
BumMor, Oinbmictio OC psaay Unix He peasi3yeThes B IPUHIMII, a00 peali3yeThesl JIUIIE YaCTKOBO.

OcHoHi 3axucHi Mexanizmu OC psaagy WINDOWS

Termep KOpPOTKO 3yNMHUMOCS Ha OCHOBHHX MeXaHi3Max 3axucTy, peanmizoBanux B OC psgy Windows, i
MPOBEEMO aHaJi3 3aXHIICHOCTI IUX OMNEpaIlifHuX CHUCTeM. Bim3Haummo, 1mo TyT psg o0'ekTiB MOCTymy (30Kpema,
npuctpoi, peectp OC Tomo) He € o0'exkTamu (aitoBoi cuctemMu. ToMy BUHHKA€e MUTAaHHS, SK BapTO TPAKTYBaTH TaKy
BuMory "CucreMa 3aXHCTy IOBHHHA KOHTPOJIOBATH JIOCTYIl iIMEHOBAaHHX CYO'€KTiB (KOPHCTYBauiB) JO0 iMEHOBaHUX
00'exTiB (aittiB, mporpamam, Tomie Tomo)". He 3po3ymino, 4u € 00'ekTaMu JOCTYITY, J0 SIKHX, CIIAYI0UX (OpMaTbHUM
BHMOTaM, HEOOXIJHO pO3MEKOBYBATH JOCTYI KOPHUCTYBauiB, Hanpukiad, peectp OC i T.n.

Ha Bimminy Bin psay OC Unix, e BCi 3aBIaHHSA PO3MEXKYBAIBHOI TOJIITHKU JOCTYITY JIO PECYPCIB BUPIIIYIOTHCS
3aco0aMu yNpaBIiHHS JOCTYIOM A0 00'ekTiB (haitiioBoi cucremu, goctyn y nannx OC po3MeXOBYETHCS BIIACHUM
MEXaHi3MOM IS KO)KHOTO pecypcy. [Hmmmu cioBamu, mpu po3missii MexanizmiB 3axucty OC Windows moctae
3aBJlaHHSI BU3HAUCHHS Ta 3aJjaHHs BUMOT JIO TIOBHOTH PO3MEXYBaHb (Il BU3HAYAETHCS THM, IO BBaXKAaTH 00'€KTOM
JOCTYIY).

Tax, sik i s psmy OC Unix, TYT OCHOBHUMH MEXaHIi3MaMHM 3aXHUCTY €:

1) ineHTHdikauis Ta ayreHTH(IKaIlisi KOPHICTYBa4a MPU BXOAI B CUCTEMY;

2) po3MeXyBaHHs MpaB JIOCTYIY O PECYPCiB, B OCHOBI SKOTO 3HAXOIUTHCS peallizallisi JUCKpPEeIiiHHOl Mojeni
nocTymy (OKpeMo 10 00'eKTiB (ailioBOl CHCTEMH, 0 MPHUCTPOIB, 10 peectpy OC, 10 MPUHTEPIB Ta iH.);

3) ayaut, TOOTO peecTparris momii.

TyT sIBHO BUIIAIOTHCS (B Kpallly CTOPOHY) MOXKIIMBOCTI pO3MEXKYBaHb MPaB JOCTYIy /10 (aiiioBux 00'eKTiB (s
NTFS) - ictoTHO po3uiupeHi aTpudyTH JOCTYITY, [0 BCTAHOBIIOIOTHCS HA Pi3Hi iepapXidHi 00'€KTH (ailioBoi CHCTEMH
(yroriuHi auckH, Kartanord, ¢aiinu). 3okpeMa, aTpuOyT "BUKOHAHHS'" MOXKE BCTAHOBIIIOBATHCS 1 Ha KarTayor, TOII BiH
YCIHAKOBYETHCS BIIIOBITHUMU (paiiiamu.

[Tpu 1pOMY ICTOTHO OOMEXKEHI MOMIIMBOCTI YIPABIIHHSA JIOCTYIIOM JO IHIIMX PECypCiB, IO 3aXHIIAIOThCA,
30KpeMa, 0 MPUCTPOIB BBeleHHs. Hampukian, TyT BiACYTHiH aTprOyT "BHKOHaHHS", TOOTO HEMOXIIMBO 3a00POHHUTH
3aIlyCK HECAHKI[IOHOBAHOI MPOrpaMu 3 MPUCTPOIB BBEIICHHS.

[puHuunoBi Hedonixu 3axucHux wmexaHiamiB OC psny Windows. Hacammepen po3riissHeMO IPUHIIMIIOBI
nenoniku 3axucry OC psimy Windows, Ge3mnocepeHbO IMOB's3aHI 3 MOXJIMBICTIO HECaHKIIIOHOBAHOI'O IIOCTYITY IO
iH(popMalriii.

[Ipu upomy Ha Biaminy Bix OC psay Unix B OC Windows HeMOXJiMBa B 3arajibHOMY BHIAJKy peaizaiiis
LIEHTPAIi30BaHOl CXEMHU aJIMIHICTPYBaHHS MEXaHI3MiB 3aXUCTy a00 BIAMOBIAHUX (POpMAai30BaHMX BHMOT. 3rajaiMo,
mo B OC Unix 1e mommproBajiocs JHIIe Ha 3aBaHTaXeHHs npoueciB. [loe'szano ne 3 tum, mo B OC Windows
MPUIHATA 1HIIA KOHLIEIis pealtizalii po3MexyBallbHOI MOMITUKHU JocTyiy 1o pecypciB (st NTES).

B pamkax 1€l koHuenmii po3MexyBaHHS Juis (Gaiily NpiOpHTETHIIIE, HIXK JJIs KaTallory, a B 3arajlbHOMY
BUMAJKY - PO3MEXYBaHHS JUisi (pailsioBoro o00'e€kTa, SIKMH  BKIIIOYAETHCS, MPIOPUTETHIIIE, HIX Ui 00'€KTa, SKHUH
BKItouae. Lle mpu3BoauTh 10 TOTO, 10 KOPUCTYBAY, CTBOPIOIOYH (hail 1 Oyayuu ioro "BiacHUKOM", MOXKe MPU3HAYUTH
Oynb-sKi aTpuOyTH [OCTYyIy [0 Takoro ¢aitny (TOOTO MO3BONUTH [0 HBOTO JOCTYI OYIb-SIKOMY IHIIOMY
KOpHCTyBaueBi). 3BEpHYTHUCS 10 LBOro (Qainy MoXe KOpPUCTyBad (SIKOMY IMPU3HAYMB TpaBa JOCTYyy '"BiacHHK")
HE3aJIeKHO BiJl BCTAHOBJICHHUX aJMIHICTPATOPOM aTpHOYTIB IOCTYIY Ha KaTaJlOT, B SIKOMY KOPUCTYBad CTBOPIOE (haid.
s mpobnema Ge3nocepennbo MoB's13aHa 3 peanizoBaHolo B OC Windows KOHIENIIIE0 3aXuCTy iHpOpMAITii.

Hami, B OC psany Windows He B OBHOMY 00Cs3i peami3yeThCsl TUCKpEIliiiHa MOIENs AOCTYILY, 30KpeMa, He
MOXXYTh PO3MEKOBYBATHCA MIpaBa JOCTYIy A KopucTyBada "Cuctema". B OC mpucyTHI He TUTbKH KOPUCTYBAIbKIi, a i
CHCTEMHI TPOIIECH, SIKi 3aBaHTAXYIOThCS 0€3MOCepEeaHbO CHCTEMOI0. [Ipr IIbOMY AOCTYI CHCTEMHHUX ITIPOIECIB HE MOXKE
OyTu po3MexoBaHUH. BiamoBigHO, BCi 3aBaHTakKe€HI CHCTEMHI MPOIIECH MAlOTh HEOOMEKEHHUU TOCTYII IO PeCcypciB, K1
3axXHIIA€THCSA. 3 UM HEJOJIIKOM CHCTEMH 3aXHCTy IIOB'13aHa MHOJKMHA aTaK, 30KpeMa, HECAaHKIIIOHOBAHE 3aBaHTAXECHHS
BJIACHOTO TIPOIleCYy 3 MpaBaMu cHCTeMHOro. Jlo pedi, 11e MOKIMBO i BHACIHIJOK HEKOPEKTHOI peaiizalii MexaHi3My
3a0e3IedeHHs 3aMKHYTOCTI IIPOrPaMHOTO CEPEIOBHIIIA.

B OC psgy Windows HEMOXIHBO B 3arajbHOMY BHIAAKYy 3a0€3MEYNTH 3aMKHYTICTh (200 IUTICHICTB)
mporpamMHOro cepemouma. lle mo's3ano 3 iHmmMME mpobmemamu, HiK B OC psagy UnixX, B SKHX HEMOXJIHBO
BCTaHOBHUTH aTpuOYT "BUKOHAHHS" HA KaTanor. J{is 3'acyBaHHA CKIAAHOCTI JAHOTO MUTAHHS PO3TIISTHEMO J[BA CIIOCOOH,
SIKUMH B 3aTaJIbHOMY BHUTIAJIKy MOXKHA pealli3yBaTH MaHUW MeXaHi3M, MpUIoMy oOniBa criocoOu HectipoMoxkHi. OTKe,
MEXaHi3M 3aMKHYTOCTI TIPOTPaMHOTO CEPEIOBHINA B 3aTaJIbHOMY BHITAIKY MOXe OyTH 3a0e3rmedeHuit:

- 3aJaHHAM CIIUCKY JO3BOJICHHX JIO 3aIlyCKy HPOLECIB i3 HaJaHHAM MOMKJIMBOCTI KOPHUCTYBadaM 3aITyCKaTH
NPOLIECH TUIBKK 3 IIBOrO CIHUCKY. IIpH IbOMY TpoOLeCH 3aJal0ThCsl MOBHOLULIXOBHMH IMEHAMH, NMPUYIOMY 3acO0aMH
PO3MEXYBaHHS TOCTYITY 320€31eTyeThCsl HEMOXKIIMBICTD 1X MOJIEepHi3amii KopuctyBadeM. Takuil miaxig He peari3yeTbes
BOynoBanumu B OC MexaHi3MaMy,

- JI03BOJIOM 3aITyCKy KOPHCTYBayaMHM INPOTpaM TUIBKH i3 33aHMX KaTaJIOTiB NPH HEMOXKIMBOCTI MOJEpHi3alii
mux KartanoriB. OJHI€I0 3 YMOB KOPEKTHOI peaiizamii JaHOro MiAXxoay € 3a00poHa KOpHUCTyBadaM 3allycKy IpoTpaM
iHakmie, HiXK 13 BiAmoBimHMX KaTamoriB. HekopektHicts peamizamnii OC Windows naHoro maxomy IoB'si3aHa 3
HEMOJJINBICTIO BCTAHOBJICHHS aTpHOYTY "BUKOHaHHS" Ha mpucTpoi BBeAeHHs (auckoBog adbo CD-ROM). V 3B's3ky 3
MM TIpH PO3MEXKYBaHHI IOCTYIy KOPUCTYBAa4 MOXKE 3aBAaHTaKUTH HECAaHKI[IOHOBAHY IPOrpaMy 3 IHCKETH, a00 3 JHCKa
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CD-ROM (mocuts nommpeHa ataka Ha OC maHOro psay).

Tyt ke BapTO Bif3HAYMTH, IO 3 TOYKH 30py 3a0e3Me4eHHs 3aMKHYTOCTI IPOrpaMHOro cepepoBuiia [To0To
peamizamii MexaHi3My, SKHH 3a0e3medye MOXKIIHMBICTh KOPHCTYBadaM 3allyCKaTH TiJbKH CAHKIIOHOBaHI MpOLECH
(mporpamm)] nii KOpUCTyBaya i3 3aIycKy MPOILECY MOXXYTh OyTH SIK SIBHUMH, TakK i PUXOBAHHMHU.

SBHI fii mependavaroTh 3aIlycK IpOLECiB (BUKOHYBAaHHMX (hailliB), sIKi OZHO3HAYHO iNEHTH(]IKYIOTHCS CBOIM
imeneMm. IlpuxoBaHi il JO3BOJSIOTH 3MIMCHIOBATH BOYIOBaHI B 3aCTOCYBaHHS iHTepmpeTratopu Komai. [Ipukmazom
Takux € oicHi 3acTocyBaHHs. [Ipn bOMY IPUXOBaHOIO Jli€ KOPHCTYBayda Oy/e 3aIyCK MaKkpocy.

VY nanomy BHNaJKY ifeHTHdIKaLl misTae Juie BjIacHe 3aCTOCYBaHHs, HanpuKiai, mpouec winword.exe. [1pu
BOMY IPOIEC MOXKE KpiM CBOIX pErIaMeHTOBaHMX /il BUKOHYBAaTH Ti NMPUXOBaHI [ii, sIKi 3a7al0ThCS MaKpOCOM
(BiAMOBiAHO, Ti, SIKi JIOITYCKAIOTHCS IHTEPIIPETATOPOM), 1110 30epiraeThesl y BIAKPUTOMY JOKYMeHTI. Te 5k crocyernes i
Oynb-AKOi BIpTyaJIbHOI MalllMHH, 110 MICTHTh BOyJOBaHMH iHTepnperaTop Komani. [Ipy 1poMy Bi3HauYMMO, LIO MPH
BHUKOPHCTaHHI 3aCTOCYBaHb, SKi MAlOTh BOY/ZIOBaHi iHTepIIpeTaTopu KoMaH/ (y TOMY 4ncii 0piCHUX 3aCTOCyBaHb), HE B
MTOBHOMY 00CsI131 3a0€31eUYETHCS BUKOHAHHS BUMOTH IIOJIO IMCHTH(IKAIIT Iporpam.

[oBeprarourick 0 00TOBOpEHHS HEMOMIKIB, Bin3HaunMo, mo B OC pagy Windows HEMOXIMBO BOYJOBaHHMHU
3aco0aMu rapaHTOBaHO BHIAJISITH 3aJTUIIKOBY iHpopMallito. B cuctemi BiJICyTHI BiANOBIAHI MEXaHI3MHU.

Kpim toro, OC psany Windows He Mae B IOBHOMY 00Cs131 MOXKITMBICTh KOHTPOJIO LITICHOCTI ()aidioBOl CHCTEMH.
BOynoBani MexaHi3MM CHCTEMH JO3BOJISAIOTH KOHTPONIOBATH JIMIIE BJACHI CHCTeMHI (ainm, He 3a0e3rnedyrodu
KOHTPOJIb IIUJTICHOCTI (haiiiriB KopucryBaya. KpiM TOro, BOHM He BHPIIIYIOTh HaWBaXKJIMBIIE 3aBIaHHS JaHHX
MeXaHi3MiB - KOHTPOJIb IIJTICHOCTI MporpaM (3acToCyBaHb) Iepej X 3aIlyCKOM, KOHTPOIJIb (aiiliB JaHUX KOpHCTyBaua
Ta iH.

o crocyerbes peectpaiii (ayaury), To B OC psgy Windows He 3a0e3neuyeThes peecTpallisi BUaayi JOKyMEHTIB
Ha "TBeply KOmilo", a TAKOX JEsKi iHIII BUMOTH JI0 PeecTpalii noxiid. 3HOBY X TaKH, SIKIIO TPAKTYBaTH BUMOTH IO
YIPaBIIiHHA JOCTYIIOM Y 3arajlbHOMY BHMIAJKY, TO IPH 3axXHUCTi Komm'torepa B ckiani JIOM HeoOXigHe ympaBiiHHA
JIOCTYIIOM JI0 BY3JiB Mepexi (po3noninenuid nakernuit ¢pinetp). B OC psgy Windows MexaHi3M yrpaBiiHHS JOCTYITY
JI0 BY3J1iB Y IOBHOMY 00CsI31 HE peati3yeThesl.

o crocyeTbesi MEpexKEBUX PecypCiB, TO (GinbTpamnii MiIaeThCsl TUIBKK JIOCTYI A0 BXIJHOTO pecypcy, a 3amuT
JIOCTYITy Ha KOMIT'OTEpI, 3 SKOTO BiH 3IMCHIOETHCS, QinbTpalii He mijjsrae. 1le NpuHIMIIOBO, OCKIIBKA HE MOXYTh
mijysiratd GuUIbTpaLii 3acTOCYBaHHS, SKUMHM KOPUCTYBad 3[IHCHIOE JOCTYN JO PecypciB. 3aBASKU LbOMY, JOCHUTbH
MOUIMpEeHNMH € aTtaku Ha mpotokona NETBIOS.

Kpim Toro, B moBHOMY 00Cs31 yIpaBJIsITH JOCTYIIOM JO PECYypCiB MOXHA TUIBKH IIPU BCTAHOBJICHINH Ha BCIX
komit'torepax JIOM daiinosiii cucremi NTFS. B iHmoMy Bumnaaky HEeMOXKIMBO 3a00pPOHUTH 3aITyCK HECAHKIIOHOBaHOT
MporpamH 3 BiJIAJICHOr0 KOMIT'IOTEpa, TOOTO 3a0e3MeUnTH 3aMKHYTICTh MPOrPaMHOI0 CEPEOBUILA B LIl YaCTHHI.

3 HaBeIEHOro aHaji3y MOXKHAa 3pOOWMTH BHUCHOBOK, IO YUMAaJO MeEXaHIi3MiB, HEOOXIJHHUX i3 TOYKH 30py
BUKOHaHHs (popmarizoBaHux BUMOr i3 3axucry, OC psny Windows He peaii3yioTh y HPHHIHII, a00 peai3yoTh JIHIIe
Y4acTKOBO.

3 ypaxyBaHHAM CKa3aHOTO MOXXEMO 3pOOHMTH BaXKIMBHH BHCHOBOK IOAO TOTrO, IO OULIBIIICTIO Cy4acHHX
yHiBepcasnsHuX OC He BUKOHYIOTHCS B IOBHOMY 00CS31 BUMOTH JI0 3aXHCTY aBTOMaTH30BaHHX cucTeM. Lle o3Havae, mo
BOHH HE MOXYThb 0€3 BHKOPUCTaHHA JIONATKOBHX 3aco0iB 3aXHCTy 3acCTOCOBYBAaTHCS JUIA 3aXHCTy HaBiTh
koHOineHiiHOoI iHpopMmalii. [Ipy 1mpOMy ciiJi 3a3HAYMTH, IO OCHOBHI MPOOJEMH 3aXUCTy TYT BUKIMKaHI HE
HeMoxJuBicTIoO OC 10 BUMOI OKpEeMHX MeEXaHi3MIB 3aXHCTy, a NPHHIUIIOBUMH MPUYMHAMH, 3yMOBICHUMHU
peanizoBaHoro B OC koHIeniieo 3axucty. KoHIeMNIs [ TIPYHTYETbCS Ha peaiizallii pO3MOALICHOI CXeMHU
aJIMIHICTpYBaHHS MEXaHI3MIB 3aXHCTy, IO caMO Mo co0l € HEeBHKOHAHHsAM (hOpManizoBaHMX BHMOT JI0 OCHOBHHX
MEXaHi3MiB 3aXUCTYy.

Temu momoBinei
1. TlpusHauenns ta knacudikailis nporpamuoro 3abesneuenns [1K.
2. Tlomstrs ¢aitny. IlpaBuna imenyBanHs QaiiniB. ['pymoBi imena ¢aiiniB. Katanorn (manku). I[ToHsaTTs
uusixy go Gdaitny.
[ousTTS MIpO OmepariiiHy cucteMy Komir 1otepa. Posmoscromxeni OC.
Knacudikarmiss cydacHux omepamidHux cucteMm. baraTo3zama4yni orepamiifHi CHCTEeMH Ta BiKOHHHA
iHTEepdeiic.
5 OcHOBHI IOHATTS Ta 00°€KTH omepariifHoi cuctemu cimeiicra Windows.
6. IlpusHaueHHs (aiIOBUX MEHEKEPIB.
7.  TlomsaTTs mpo KoMITtOTepHi Bipycn. [IpuHImmM “3apakeHHs’ KOMI'TOTEPHUM BipyCOM.
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[IpodinakTrka Ta TiKyBaHHS BipyciB. AHTHBIpYCHI IIpOrpamMu.
Apxisartis ¢aiiiB. OCHOBHI MOXIIMBOCTI IIpOrpaM-apXBaTopiB
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