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Beryn

Jlmst  TeXHOJOTIYHWMX  O00'€KTIB  Tamy3i, K OO0'€KTIB  aBTOMAaTH3aIlii,
XapaKTepHUMH € TaKli OCOOJIMBOCTI: HAsSBHICTh PI3HOPIIHUX (YHKIIIOHATBHUX
3aBllaHb, 10 BUHUKAIOTh TIPH aBTOMATHU3allii; TOPIBHSHO BUCOKHH pIBEHb
aBToMartu3amii icHyrounx TOYVY; MmiaBUIIEHHS aKTyaJlbHOCTI 3aBIaHb ONMTHUMI3alliil Ta
iH. VYnopaBiasaTd TNOAIOHMMH  00'€KTaMU  HEMOXJIMBO 0€3  CydacHHMX3aco0iB
aBTOMAaTH3AIll] Ta O0YHCITIOBATEHOT TEXHIKH, 0e3BHUCOKOE(PEKTUBHUX

aBTOMATU30BAHUX CHUCTEM YTPaBIiHHS TexHonoryHuME nponecamu (ACYTII).

ACYTII BigHOCATBCS 10 KJIACY CKJIQJHUX CUCTEM, SIKUM MTPUTAMaHHITaKl PUCH:
HAsBHICTh y BCIX €JIEMEHTIB CIUIbHOI METH;CUCTEMHHI XapakTep peasli3oBaHUX
aNropuTMiB OOMIHY 1 0O0poOKHiH(OpMAIli(, BEJIMKE YHUCIO BXOMASITh B CHCTEMY

(GYHKI1OHATBHUX T ICUCTEM.

CywacHnii eran po3BuTky ACVYTII XapakTepusyeTbcs 3aCTOCYBaHHSIM
IHAYCTplaJbHUX TEXHOJIOTIM cTBOpeHHs 1 BopoBakeHHs ACYTII nHa 0asi
MIPOMHUCIIOBUX KOHTPOJIEPIB, 110 CEPIMHO BUITYCKAIOTHCS, CYMICHUX 3 TIEPCOHATLHUMU
KOMIT'FOTEpAMH 1 MOTY>KHUX MporpaMHo-TexHIuHOMX KomiuiekciB (I1TK) miarpumku
nporpamyBaHHsi ACYTII - SCADA cucrem, a TakoX PO3BUTKY 1 CTaHIapTH3allii

MEPEKEBUX TEXHOJIOTIM.

[To6ynoBa ACVYTII Ha OCHOBI KOHIEMII BIAKPUTHUX CHCTEM JI03BOJISIE
anapaTHO-IIporpamMHi 3acoOu pI3HUX BUPOOHUKIB MOEAHYBAaTH 3HU3Y JOBEpXY 1
3abe3reuyBaT epeBipKy Beiei cuctemu. [Ipu TakoMy MiIX0/1 3HAYHO 3MEHIITYETHCS
3arajbHa BapTICTh CHCTEMH B pE3yJbTaTl 3acTOCYBaHHS OUIbII JIEHIEBOTO
oOnagHaHHs (IpU aHAJIOTIYHUX (PYHKIIOHATBHUX XapaKTEPUCTUKAX), YACTKOBOI 1
MOEeTanmHoi 3aMiHM HAsSBHUX Ha MIJNPHEMCTBI amapaTHO-TIPOrpaMHUX 3aco0iB abo

HaBITh 30€PEKECHHS ACSKOT0 CTApOro 00JIaHAHHS.

HaifBa)XITMBIIIMMH ~ BJIACTUBOCTSMH  BIJKPUTHX CHCTEM  €:MOOLIBHICTH
NPUKIAIHUX MporpaM; MOOUIBHICTh IMEPCOHANy; YITKIYMOBHU B3a€EMOJIl YaCTUH

CUCTEMH 3 BUKOPUCTAHHIMBIAKPUTHX CHEIM(IKaIlii.



VY mepuiomy po3aiii aroTbes OCHOBHI MOHATTS 1 Bu3HaueHHs ACYTIL TOVY,
ATK, ¢pynxuiit ACYTII, kpurepito ynpasninng, ckiaany ACYTII 1 knacudikamitnux
o3Hak ACYTIL dpyruit po3nisi 3HAHOMHTh 3 OCHOBHUMH TOHSATTSIMH MEPEKEBHX
TepMiHOJIOT1H. JlaeThcs BU3HAUGHHS MEpPEXi Ta i1 BUAM: JIOKAJIbHI, PO3IOIiICHI,
KOMYHIKalliiHi, iHGopmamiiiHi. 3HaHOMUTH 3 apXITEKTYpOr Mepexi. Y po3iiinax
3....7 posrmsmaroteess ACYTII 1 moOymoBa ix Ha 60a3i KOHIIEMIIIT BIIKPUTHX CUCTEM, B
OCHOBl1 SIKHX JIGKUTb CEMHpIBHEBAa Mojelb. JlaeTbcsi oOmMcC LHUX PIBHIB.
Posrnsnatorecs pi3Hi TOMONOrii Mepex 1 ix BHOIp, HABOAATHCA OCHOBHI amapaTHi 1
MporpamMHi KOMIIOHEHTH, PO3MOBIJAETHCS MPO POOOTY MPOTOKOIIB 1 MEpPEKEBOi
apxitektypu FEthernet. CyuacHi JjokanbHI MepeXi MOBHUHHI BIJIMOBIJATH TEBHUM
BUMOTaM, OIIUC SKUX MPONOHYeTbca B po3aun 8. I['maBa 9 3HailoMuth 3
(hyHKITIOHATBHUMH 3aBJIaHHSIMU ACVYTIL Buxknagaerbest aNTOPUTMIYHE
3a0e3nedyeHHss ocHOBHMX 3aBaaHb ACYTIL. V 10 rnaBi po3risgaroTbes pi3HI
apxitektypu ACYTIL: nentpanizoBaHa, po3nojalieHa, KiieHT-cepBep, Citect,
MacitaboBaHa, OaraTopiBHEBa, 3 OKpeMUMHU cepBepamu. [IporpamoBani JOrivHi
konTponepn (ITJIK) € omHMMH 3 CydacHMX OCHOBHHX 3aco0iB aBTOMaTH3alii. Ix
micie B ACY, cTpykTypa, omnepaiiiHa cuctema, kiacudikamis 1 BUOIp
posrisgaroTeess B po3aimax 11 1 12, BaxkmmBe 3Hauenns a1 ACYTII wmae
npotuaBapiianii  3axuct (I[IA3). ¥V rmaBi 13 oOrpyHTOBYeEThCS HEOOXIJIHICTD
3actrocyBanHa [IA3 B ACVYTIIL PosrnsparoTees cucteMu O€3MEKM B THYYKHX
BupoOHunTBax 1 I[IA3 B ACVYTIIL Ilokazano nuisiXu MiABUILECHHS HAIIMHOCTI

cuctemu [1A3.



I. OCHOBHI ITOJIOKEHHS
1.1. OCcHOBHI MOHATTS 1 BU3HAYCHHS
1.2. ®ynakmii ACYTII
1.3. Cxmag ACVYTII
1.4. 3aranbHi TEXHIYHI BUMOTH
1.5. Knacudikamis ACYTII

KirogoBi ciioBa: TEXHOJNOTIYHUNM OO'€KT yIpaBJiHHS, aBTOMATH30BaHHUI
TEXHOJIOTIYHUNA KOMILJIEKC, aBTOMATH30BaHA CHCTEMa YIPABIIHHSA TEXHOJOTIYHUM
MpOLIECOM, KpUTEpId yHOpaBIIHHS, peXUMU ynpaBiaiHHA, ckiaang ACYTII,
Kiacudikaris.

1.1. OcHOBHI MOHATTHA i BU3SHAYECHHSA

ABTOMAaTH30BaHa CHUCTEMa YIpaBiiHHS TexHoJoriyHuM mporecom (ACYTII)
MpU3HaYeHa JJi1 BUPOOJIEHHS 1 peai3allli KepyruHMX BIUIMBIB HA TEXHOJOTTYHUN
00'e€KT ympaBIiHHS.

Texnonociunuii 06'ckm_ynpagninna (TOY) — 11¢ CyKyNHICTh TE€XHOJIOTTYHOTO

oOnagHaHHS Ta peaji30BaHOrO0 Ha HHBOMY IO BIANOBIIHUM 1HCTPYKIISIM YU
perjiaMeHTaM TEXHOJIOTTYHOTO MPOoliecy BUPOOHHUIITBA.

Jlo TexHOJIOTTYHUX 00'€KTIB yIPaBIIIHHS BIAHOCATHCS:

* TEXHOJIOTIYHI arperaTd 1 YCTaHOBKU (TPymH BEPCTaTiB), peaji3yloTh
CaMOCTIMHHMI TEXHOJOTTYHHUH IPOIIEC;

* OKpeMi BHpPOOHHMIITBA (1I€XHU, AUIbHUIN) a00 BUPOOHMYUN TPOIIEC BCHOTO
MIPOMHKCIIOBOTO TMIANPUEMCTBA, SKIIO YIPABIIHHSI IIMM BUPOOHUIITBOM HOCUTH B
OCHOBHOMY TEXHOJIOTTYHHI XapakTep, TOOTO MoJisirae B peaizallii paiioHAIbHUX
peXKUMIB pOOOTH B3a€EMOIIOB'I3aHUX arperatiB (IIJISTHOK, BUPOOHUIITB).

CnunbHo  yskuionyoui TOY 1 kepyroua HuM ACYTII yTBOPIOIOTH
asmomamuzo0eanuil mexnono2iunui komniaexc (ATK).

Aemomamu3oeana__cucmema__ynPAGAiHHA _MEXHOJA02IUHUM _NPOUECOM —

JIOIMHO-MAIlIMHHA CHCTEMa YIPAaBIIHHSA, 10 3a0e3nedye aBTOMAaTU30BaHMM 30ip 1
00poOKy 1H(popMallii, HEOOXITHOI JIsI ONTUMI3AIll YHPaBIIHHA TEXHOJIOTIYHUM
00'€KTOM BIAMOBITHO A0 IPUMHATOTO KPUTEPIIO.

Take BuzHaueHHs ACVYTII migkpecntoe HasBHICTH B 11 CKJIaAl Cy4acCHUX
aBTOMATHYHHUX 3aco0iB 300py 1 00poOku iH(opMmallii, B mepury uepry 3aco0iB
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OO0YHCITIOBAJIBHOT TEXHIKM;POJIb JIOAHMHA B CHUCTEMI K Cy0'€eKTa mpalil, 110 IpuiiMae
3MICTOBHY Yy4acThb y BHpOOJICHHI pIlIeHb 3 YIPABIIHHA; peaji3aliio B CHCTEMI
mporecy OOpOOKHM TEXHOJIOTIYHOiI 1 TEXHIKO-€KOHOMIUHOI iHdopMmallii; meta
¢yukmionyBanus ACYTII, sika monsrae B ontuMizaiii poOOTH TEXHOJIOTTYHOTO
00'ekTa yHpaBiiHHS 3 NMPUUHATAM KpUTEpieM (KPHUTEPIsIMU) YIPaBIIHHS IUISIXOM
BIJIMOBIAHOTO BUOOPY KEPYIOUMX BIUIMBIB.

Kpumepiu_ynpaeninna ACYTII — 1ie CHiBBIJHOIICHHS, SKE XapaKTEpPHU3Yye
SAKICTh (DYHKIIIOHYBaHHSI TE€XHOJIOTIYHOTO O0'€KTa YMpaBIiHHSA B IUJIOMY 1 MpHiimMae
KOHKPETHI YMCIJIOBI 3HAYEHHS B 3aJIEKHOCTI BiJ] BUKOPHCTOBYBAHHMX KEPYIOUMX
BIUIUBIB. TakuM YHMHOM, KPUTEPIEM yIpaBJIiHHS 3a3BUYall € TEXHIKO-EKOHOMIYHHI

MOKa3HUK (HampUKIal, cOOIBAPTICTh BUXIAHOTO MPOAYKTY MPHU 3aJaHlil Oro sKOCTI,
npoaykTtuBHicTs TOY mnpu 3amaHiii gKOCTI BHXIJHOTO MNPOAYKTY 1 T. m.) abo
TeXHIYHUHN MOKAa3HUK (HAMPUKIIAJ, TApaMETPH MPOIECY, XapaKTEPUCTHKH BUX1THOTO
npoaykty). Cucrema ympapimiaHI TOY € ACYTII B Tomy BHUIaKy, SKIIO BOHA
3niiicHioe yripaBiiHHg TOY B oMy B TeMITl MPOTIKAHHS TEXHOJIOTTYHOTO MPOIIECY 1
AKIIO Yy BUPOOJICHHI 1 pealizallii pillieHb 3 YIOpaBiiHHSA, OepyTh y4acTh 3acoOu
00UYHCITIOBANILHOI TEXHIKHU Ta 1HII TEXHIYHI 3aCO0H 1 JIFOAUHA-0IIEpaToP.

ACYTII ¢ cucmemi ynpagiinus npOMUCI08UM RIORPUEMCHIEOM

ACVYTII sk KOMIIOHEHTH 3arajibHOi CHUCTEMH YIPABIIHHA MPOMHUCIOBUM
MIIMPUEMCTBOM TNMPU3HAYCHI JUIA IIJISCIIPSIMOBAHOTO BEJACHHS TEXHOJIOTTYHHUX
mpoiieciB 1 3a0e3nmedyeHHs] CYMDKHUX 1 BHUIIECTOAIIMX CHUCTEM  YIPaBIIHHS
OMEpPAaTUBHOIO 1 JIOCTOBIPHOIO TEXHIKO-eKOHOMIYHOWO iH(popmariieto. ACVYTII,
CTBOpPEH1 sl 00'€KTIB OCHOBHOT'O 1 JOMOMI)KHOTO BHUPOOHHULTBA, SIBJISIOTH COOOIO
HU30BHI pIBEHb aBTOMATH30BAaHUX CHCTEM yrpaBiiHHsA Ha mignpueMmctBi. ACYTII
MOXYTh BUKOPHCTOBYBATHICS JUIsl YMPAaBIiHHA OKPEMHUMH BHPOOHHMIITBAMH, IO
BKJIIOUYAIOTh B CBIM ckiaj B3aemornos'szani TOY. ACYTII BupoOHuUIITBa 3a0€3euye
ontumasibHe (Pamionansue) ynpasninasa sk ycima ATK 1 TOY, tak 1 qonmoMiKHUMUA
npoiiecamu (MpUUMaHHIM, TPAHCIIOPTYBAHHIM, CKJIAJAyBaHHSIM BXIJTHUX MaTepialiB,
3aroTOBOK 1 TOTOBOi MPOAYKIi 1 T. 1.), IO BXOJATh M0 CKIaay JaHOTO
BupoOnuiTBa.Opranizamis B3aemoaii ACYTII 3 cucremamu ynpaBiliHHS BUIIUX
PIBHIB BU3HAYA€THCA HASIBHICTIO HA MPOMHUCIOBOMY MIAMPUEMCTBI aBTOMATHU30BaHOI
cucteMd ynpapiiHHA mianpueMctBoM (ACVYII) 1 aBTOMaTH30BaHUX CHCTEM
opranizauiitHo-rexHosoriunoro ymnpasiinHg (ACOVYT). ACVYTII orpumye Bix
BinnmoBimHux miacuctem ACVYII abo cmyx0 ymopaBmiHHS — TIAIPHEMCTBOM
oesnocepennbo abo uepe3 ACYOT 3aBmaHHs 1 OOMEXEHHS (HOMEHKJIATYpy
OpOAYKTIB abo BUPOOIB, 11O MIANATAIOTH BHUIYCKY,00CATH BUPOOHMIITBA, TEXHIKO
€KOHOMIYHI TOKa3HUKH, 10 XapaKTepu3yloTh sAKiCTh (QyHKiioHnyBaHHs ATK,
BIJIOMOCTI MPO HAsABHICTh pecypciB) 1 3a0e3mnedye MiArOTOBKY 1 Mepenady IuM
cUcTeMaM HEeOOX1IHY JJIs iX poOOTH TEXHIKO-€KOHOMIYHY 1H(OpMaIlliio, 30KpemMa Ipo
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BUKOHAH1 3aBJaHHs, MTPOAYKIIiIO, ONIEpaTuBHYy MoTpedy B pecypcax, ctaH ATK (cran
YCTaTKyBaHHSA, IIiJ] YaCc TEXHOJIOTIYHOTO TMPOIECY, HOro TEXHIKO-€KOHOMIYHI
MOKa3HUKH 1 T.I1.).

[Ipy HasBHOCTI Ha MiAMPHEMCTBI CHUCTEM TEXHIYHOi 1 (a00) TEXHOJOTIYHOI
MiArOTOBKU BUPOOHHUIITBA 3abe3neuyeThes B3aemoias ACYTII 3 uumu cucremamu.
ACVYTII otpumyloTh Bii HHUX TEXHIYHY, TEXHOJIOTIYHY Ta I1HIIY iH(OpMAIIiio,
HEOOX1IHY ISl TIPOBEJECHHS 3aJJaHUX TEXHOJIOTIYHUX IPOIIECIB, 1 HAMPABISAIOTH B 11
cucteMH (DaKTUUYHY OIepaTUBHY 1H(OpMaIlito, HEOOXIIHY M1 X (YHKI[IOHYBaHHS, B
TOMY 4YMCIl JJI1 KOPUTYBaHb PErJIAMEHTIB NPOBEACHHS TEXHOJOTIYHHUX IPOIIECIB.
IIpy cTBOpeHHI Ha TMIANPUEMCTBI KOMIUIEKCHOI CHCTEMU YIIPABIIHHS SKICTIO
npoaykuii ACYTII € ii BUKOHaBYMMHU MiACUCTEMaMH, 110 3a0€3MEUyIOTh 3aJaHy
akicTe npoaykuii TOY 1 miAroToBKy (pakTHYHOI ONEpaTUBHOI 1H(OpMaIli Ipo Xij
TEXHOJIOTTYHUX MPOLECIB (CTATUCTUYHUIN KOHTPOJIb 1 T.11.).Ilepenik, popma nomanus 1
pexuM obminy iHdopmaiiiero Mixk ACYTII 1 B3aeMomnoB'ss3aHUMH 3 HEHO 1HIITMMH
CUCTEMAaMM VHPaBIiHHA (K AaBTOMAaTU30BaHUMH, TaK 1 HEABTOMAaTU30BAHUMH)
BHU3HAUYAIOTBCA B KOKHOMY KOHKPETHOMY BHUIIQJKy B 3aJI€KHOCTI BIJ CHEIU(IKU
BUPOOHMIITBA, IOr0 Opraxizamli 1 IPUIHHATOI CTPYKTYPHU YIPABIIHHS HUM.

1.2. ®ynkuii ACYTII

[Ipu ctBopenni ACVYTII mnoBunHi OyTH BH3HA4Y€HI KOHKPETHI I
(GYHKIIOHYBaHHS CUCTEMH 1 11 MPU3HAYEHHS B 3arajbHId CTPYKTYpi YIpaBIiHHS
MIANPUEMCTBOM. TakUMU IIJISIMU, HAPUKIIAA, MOXKYTh OyTH:

* €eKOHOMISI MAJIUBA, CHPOBUHU, MaTEPialliB 1 IHIIMX BUPOOHUUUX PECYPCIB;
. \ _
* 3a0e3meyeHHs O6e3neku PyHKIIOHYBaHHS 00'€KTa;

* NIJBUILEHHS SKOCTI BUXIAHOIO NPOAYKTY (BUpOOIB) abo 3abe3mnedeHHs
3aJlaHUX 3HaY€Hb MapaMeTpPiB BUXIAHUX MPOIYKTIB (BUPOOiB);

* 3HWOKEHHSI BUTpPAT >KUBOI Mpalli; JOCSITHEHHS ONTUMAJbHOTO 3aBaHTAKCHHS
(BuKOpHUCTaHHS) 00JIaIHAHHS,

* ONTHUMI3aLlS PEKUMIB POOOTH TEXHOJIOTTYHOTO OONaJHAaHHS (B TOMY YHCIHI,
MapHipyTiB 00pOOKHU B TUCKPETHUX BUPOOHUIITBAX) 1 T.1.

Oyukuis ACYTII — e CyKynHiCTh 1 CHCTEMH, CIIPSIMOBAHUX HA JOCSTHEHHS
npuBaTHOI MeTu ynpaBiiHHSA. CyKyIHICTh i CUCTEMHU SBII€ COOOI0 TMEBHY 1
OMKCaHy B €KCIUTyaTaliiHIi JOKyMeHTAalli NOCIIJOBHICTh Olepalii i mpouenyp, o
BUKOHYIOThCSI yacTuHamMu cuctemu. Cria Biapizuatu ¢yHkmii ACYTII B minomy Bia
GyHKIIH, SKI BUKOHYIOTHCSI BCIM KOMILIEKCOM TEXHIYHUX 3aC001B CUCTEMH ab0 HOro
okpemumu npuctposmu. @Dynkuii ACYTII migpo3auisiioTbesi Ha  Kepyrodi,
1H(opMalliitHi Ta JOTOMIXHI.
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Kepytoua @ynxyia ACYTII — ue pyHKisl, pe3ylIbTaTOM SIKOT € BUPOOJICHHS 1
peastizailisi KepyrUHX BIUIMBIB Ha TEXHOJOTTYHUI 00'eKT ynpaBiiHHs. Jlo Kepyrounx
¢dbyukmin ACYTII BigHOCSATBCS:

* peryJiroBaHHs (cTabiTizalisl) OKpEMHUX TEXHOJIOTIYHUX 3MIHHUX;
* O/IHOTAKTHE JIOT1YHE YIPABIIIHHA OMepalisiMu abo anaparamMu;
* IPOTPaMHe JIOT14HE YIPaBIiHHS IPYIO0 00IaJHAHHS;

* ONTUMAJbHE YIPABIIHHSA YCTAJICHUMU ab0 MEpPeXiTHUMHU TEXHOJOTTYHUMHU
pexXuMaMu a60 OKPEMUMH AUISTHKaMH MPOLIECY;

* aIalTUBHE yIpaBIIHHS 00'ekTOM B UIOMY (Hampukia,
CaMOHAJIAINITOBYBAJbHOK KOMIUIEKCHO-aBTOMAaTHU30BAHOKO [IIJITHKOIO BEPCTaTIB 3
YUCJIOBUM MPOTPAMHUM YIPABIIHHSIM).

Ingpopmayivna gynxyia ACYTII — e PyHKIIsE CUCTEMH, 3MICTOM SIKOi € 301p,
o0poOka 1 momanHs iHdopMmanii npo craH ATK omeparnBHOMy mnepcoHany abo
nepenayva 1i€i iHpopmarii 1y moAaIbIIOI 0OPOOKH.

Jo inpopmaniitanx ¢pynkuiit ACYTII BinHOCATBCS:
* [ICHTPaJII30BaHU KOHTPOJIb 1 BUMIPIOBAHHS TEXHOJIOTIYHUX MTApaMETPIB;

* HempsMe BUMIPIOBaHHS (OOYMCIICHHS) MapaMeTpiB Impolecy (TeXHIKO-
€KOHOMIYHHMX MOKa3HUKIB, BHYTPIITHIX 3MIHHHUX);

 popmyBanHs 1 Bumaya ganux oneparusHomy nepcorainy ACYTII a6o (ATK);
* MATOTOBKA 1 TIepenaya iHdopmarlii B CyMiXKHI CUCTEMH YIIPaBIIHHS;
* y3arajibHeHa oIliHka 1 mporno3 crany ATK 1 iioro o6nagHaHHS.

BiamiTHa ocoOmuBicTh Kepyrounx Ta iHdopmamiitHux Qyskimii ACYTII ix
CIPSIMOBAHICTh HAa KOHKPETHOTO CIOXKHMBada (00'€KT YMpaBIiHHA, OIEPATUBHUMA
MepcoHaj, CyMi>KHI CUCTEMH YIIPaBJIIHHS).

HHonomixcni ¢yuxyii ACYTII — ue QyHKINi, 1m0 3a0e3medyoTh PpIlieHHS
BHYTPIIIHBOCUCTEMHUX 3aBlaHb. JlomomikHI (yHKIII HE MalOTh CIOXHBada 1032
cuctemoro 1 3abe3neuytoth ¢yHkioHyBaHHI ACYTII (pyHKIIOHYBaHHS TEXHIYHUX
3ac00iB CHCTEMHM, KOHTPOJIb 3a iX CTaHOM, 30epiraHHsM iHQopmamii Ta T. 1.).
3asie’)kHO BIJ] CTYIEHS y4acTi JIIoJeW y BUKOHAHHI (DYHKIII CHCTEMH pPO3PI3HSIOTH
JBa peXUMH  peamizamii  (QyHKIINA: aBTOMAaTU30BaHUM 1  aBTOMATHUYHHI.
Aemomamuzosanuii  pedxcum peamsamii Kepyrouux (QYHKIIH XapaKTepu3yeThes
y4YacTIO JIOAUHH Y BUPOOJIeHH] (MPUIHHATTI) pimeHs 1 (a0o) ix peanizauii. [Ipu upomy
MO>KJIMBI HaCTYITHI BapiaHTHU:



* PYYHHI pPEXUM, MPHU SIKOMY KOMIUIEKC TEXHIYHUX 3aCO0IB MPEACTaBIsE
OTepaTUBHOMY TMEPCOHATY KOHTPOJIBHO- BUMIpIOBaNIbHY 1H(popMaiiito mpo crad TOY,
a BUOIp 1 3/11MCHEHHS YIIPaBIISIOYUX BILIMBIB BUPOOJISE JIFOAMHA-0IIEPaTOD;

* PEXKHUM «IOPATHUKAY, MPHU SKOMY KOMILIEKC TEXHIUHUX 3aCO0IB BHPOOIIsE
peKOMeHallli 3 yOpaBliHHSA, a PIIIEHHS MNP0 iX BHUKOPUCTAHHA MpHUIMAaeTbCs 1
peanizyeTbesi ONepaTuBHUM IIEPCOHAIIOM;

* JIaJIOTOBUH PEXHUM, TIPU SKOMY OIECPATUBHHUMA TIEPCOHAT Ma€ MOKIIUBICTH
KOPUTYBAaTH TIOCTAHOBKY 1 YMOBHU 3aJadi, PO3B'S3yBaHOI KOMILJIEKCOM TEXHIUYHUX
3ac001B CUCTEMH MPU BUPOOJIEHHI peKOMEHIAIlIN 3 YIIPaBIiHHSA 00'€KTOM.

Asmomamuunuy  pesxcum  peanizaimii  kepyrouux QyHKIIH nependadae
aBTOMaTU4YHE BHUPOOJEHHA 1 peani3alilo Kepyrouux BiUMBiB. [lpm mpomy
PO3PI3HSIOTH:

* PEXHUM HENPSMOIO YIPaBIIHHS, KOJM 3acCO0M OOYMCIIIOBAIBHOI TEXHIKU
aBTOMATUYHO 3MIHIOIOTH yCTaBKUA 1 (a00) mapameTpu HaNAIITyBaHHS JIOKAIbHHUX
CUCTEM aBTOMATUYHOIO YIPABIIHHS (pEryJtOBaHH);

* pexuM mpsiMoro (6e3nocepeHboro) nudposoro (ado aHanoro-1mu(pPoOBOro)
YIOPaBIIHHS, KOJW KEpyIUYUd OOYUCIIOBAIbHUN TPHUCTpIA (opMye BIUIMB Ha
BUKOHABYl MEXaHI3MHU.

ABtoMatuzoBanuii pexum peanizamii ACYTII indopmamiitanx (yHKIii
ACVYTII mnepenbauae ydacth JIOA€H B oOmepaiisx 3 OTpPUMaHHS Ta OOpoOKU
iHdopmarii. B aBTOMaruuyHOMYy peEXHMMI BCl HEOOXITHI MpoOUEaypu OOpoOKU
iHdopmari peamizytotbesa 0e3 yuacti moguau. ACYTII € cuctemu ynpaiiHHS,
AKICHO BIJIMIHHI B1Jl CHCTEM aBTOMaTU4HOro peryntoBanHsa (CAP), npusHaueHux s
cTabimi3zalli pe>kiuMiB MIPOIIECIB 1 arperaris.

OcHoBHa meta CAP — onTuMalibHE BIJNIPALFOBAHHS 3aBIaHHS, IO 3a0e3meuye
cTabimi3amniio HeoOX1JHOT (PI3UYHOI BEJIMYMHUAOO TEXHOJOryHOro mapamerpa. Ilpu
IIbOMY 3HAUYCHHS 3aBJIaHHSIBBAKAETHCA BIJIOMUM 1 MOXe OyTH SIK MOCTIMHUM, TaK
13MIHHUM TI0 3a3/1aJI€T1/Ib BIIOMOMY 3aKOHY.

Crpykrypa ACVYTII, nHa Binminy Big CAP, nependadae HEOAMIHHY y4acTb
JIOJUHUA — ONeparopa B MPUNUHATTI pilIeHb MOyNpaBiiHHS 00'ekToM. CTpyKTypa
ACYTII 000B'SI3KOBO BKJIIOYAEKOHTYpP (OpPMYyBaHHS OMNEPATOPOM  YIPABIISIOUHX
BIUTMBIB,0cKiTbkH MeTa ACYTII — peanizaifiss ONTUMaJIbHOTO PEXUMY POOOTH
o0'ekta. KputepisiMu ONTHUMAIBHOCTI TEXHOJIOTIYHMX PEXKHUMIB, SKIPABUIO, €
TexHiko-ekoHoMiuHI nokazHuku (KKJI, muromi BUTpaTé cupoBHHHM, €HEpPrii, MajiunBa,
co01BapTICTh MPOAYKIIIi), SIK1 3a3BUYall HE MOXKYTh OyTH O€3MOCEePEeIHhO BUMIPSIHI, a
BUXOJISITh B PE3YyJIbTATI BIAMOBITHUX OOYUCTIOBAILHUX TPOIEY].
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1.3. Cxaag ACYTII

Hns Buxonanus ¢yHkuii ACYTII HeoOXimHa B3aeMoJisi HACTYNHUX 1l
CKJIQJIOBUX YACTHUH:

* TexHIYHOTO 3a0e3neucHus (TO);

* nmporpamuoro 3abesneuenns (I10);

* inopmaniiinoro 3adesneuenns (I13);
* oprasizariiinoro 3a6esneuenss (03);
* orepatuBHOTO TiepcoHany (OIT).

Texniune 3a0e3neueHHss ACYTII € moBHOI0O CYyKyIHICTIO TEXHIYHHMX 3aC00iB,
noctathio s pyukiionyBanHss ACYTII 1 peamizatiii cuctemoro Beix ii ¢yHkiii.Jlo
ckiany komiiekcy TexHiuHux 3aco0iB (KT3 ACYTII) BxoasTh 00YMCIIOBAIbHI
BY3JIM; 3aCO0M OTpUMAaHHA (JATYMKH), IEPETBOPEHHS, 30€piraHHs, BiIOOPaKEHHS Ta
peectpaiii 1H(opMalii (CUrHaNIB); MPUCTPOIO MEpeladi CUTHAIIB 1 BHUKOHABYI
IIPUCTPOI.

[Iporpamue 3a6esneuenHss ACYTII — cykynHicTh mporpam, HeoOXiaHa s
peamizauii Qynkmii ACYTII, 3agaHoro (QyHKIIOHYBaHHS KOMIUJIEKCY TEXHIYHHUX
3aco6iB ACYTII i nepenbadyBaHoro po3BUTKYy cuctemu. [Iporpamue 3a0e3neueHHs
ACYTII noainsierbes Ha 3aranbhe 110 1 cnenianibHe mporpamMHe 3a0e3MeueHHs .

3acanvne npoepammne 3abesneuennss ACYTII mocTaBIsSe€TbCsl B KOMILISKTI 13
3aco0aMu OOUYMCITIOBAIBHOI TeXHIKH. J[0 3arajgbHOTO MPOrpamMHOro 3a0e3MeUCHHS
ACVYTII BigHOCATBCS HEOOXigHI BIpoleci (YHKIIOHYBaHHS 1 PO3BUTKY CHUCTEMU
mporpamMu, MporpamMu JUisi aBTOMAaTH3allli PO3POOKH MpOrpaM, KOMIIOHYBaHHS
MpOrpamMHOro 3a0e3MeYeHHs, OpraHi3auli (QYHKIIOHYBaHHS OOYHMCIIIOBAIBLHOTO
KOMILJIEKCY Ta IHIII CIY>KOO0BI 1 CTaHAAPTHI NporpaMu (OpraHizoBYyIOYi IMPOrpamH,
TPAHCIIOI0Y1 TPOrPaMu,0i1010TEKH CTAaHAAPTHUX MPOTPaM 1 iH.).

Cneyianvne  npocpamue  3a6e3nevennss ACYTII  po3pobnserbcsi  abo
3aM03U4YETHCS 3 BIAMOBIIHUX (POH/IIB TPUCTBOPEHHI KOHKPETHOI CUCTEMH 1 BKIIHOYAE
porpamMu peani3alli OCHOBHHMX (KEpyluux Ta 1HPOPMALINHUX) Ta JOMOMIXKHUX
(3abesneuenns 3amanoro gynkiionyBands KTC cuctemu, mepeBipka mpaBUILHOCTI
BBeJCHHS 1H(popMmarlii, KoHTpoiab 3a pobororo KTC cucremu 1 1. m.) GyHKIIHA
ACVYTII. Crnemianpae nporpamue 3abesneuenus ACYTII po3pobnsieTses Ha 6a3i 13
BUKOPUCTAaHHAM TIPOTpaM 3arajibHOr0 MporpamMHoro 3abesmedeHHs. [Iporpammu
CHENIaJbHOr0 MPOTPAMHOI0 3a0€3MEeYEHHs, MAaloTh MEPCIEeKTUBY 0araTopa3oBOro
BUKOPUCTAHHS, IMICJIA MIPOMMCIOBOI TMEPEBIPKHM MOXYTh TMeperaBaThcs 0
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BiAMOBiMHUX (OoHIIB ab0 3aBOAAM-BUPOOHWKAM OOYMCITIOBAIILHOI TEXHIKH IS
BKJIFOUCHHS 1X JI0 CKJIaJly 3araJIbHOTO IMPOTPAMHOTO 3a0e3TICUCHHS.

[adpopmaniitne 3a6e3neuenns ACYTII Bkimtouae:

* iHpoOpMaIlilo, IO XapaKTepU3ye CTaH aBTOMATH30BAHOTO TEXHOJIOTTYHOIO
KOMILJIEKCY;

* cUCTeMH Kjacuikarlii Ta KoJayBaHHS TEXHOJOTIYHOI Ta TEXHIKO-€KOHOMIYHO1
1HbOpMaIii;

* MacWBM JIaHMX 1 JOKYMEHTIB, HEOOXIIHMX JJI1 BUKOHAHHS BCIX (DYHKITIH
ACYTII, B TOMY 4uCJIi HOPMATUBHO-IOBIJIKOBY 1H(OpMaIIito.

Opranizaiiiine 3a6e3nedeHHss ACYTII € cykynHicTiO onuciB (QyHKIIIOHATBHOT,
TEXHIYHOI TaOpraHi3aliiHOi CTPYKTYp, IHCTPYKIIIH 1 perJaMeHTIB JJi1 ONEPaTUBHOTO
nepconanry ACVYTII, mo 3abe3nedyye 3amgaHe (PyHKIIIOHYBaHHS ONEPATUBHOIO
nepconainy B ckiaai ATK.

o cknany oneparuBHoro nepconany ACYTII BXOasTh:

* TEXHOJIOTU-ONEpPaTOpH, SAKI 3IIMCHIOIOTh KOHTPOJIb 3a pOOOTOI 1
yopamiHHaM  TOY 3  BukopuctanHsM iHGopmarlii Ta peKOMEHAAIlN 1010
palioOHAIBHOTO YIPaBIiHHS, BUPOOIEHUX KOMIUIEKCOM TexHIuHuX 3aco0iB ACYTTI;

» ekcruryaraniianii nepconan ACYTIL, mo 3abesneuye NpaBHIIbHICTD
(GyHKL10HYBaHHS KOMILIEKCY TexHIYHuX 3aco0iB ACYTIL

PemonTHull mepcoHan 10 ckiany onepatuBHoro nepcoHanry ACYTII nHe
Bxoauth. CtBopeHHs ACYTII nomyckaerscs 3AiMCHIOBaTH 1O IMiJICHCTEMAaX.
ITincucrema ACYTII — 1me yacTuHa cuCTeMH, BUJLIEHA IO (YHKIIIOHAIBHIKN abo
CTPYKTYpHil o3Halli. OyHKI[IOHAJIbHA O3HAKa JI03BOJISIE€ JIIUTH CUCTEMY, HAIPUKIIA,
Ha Kepyrouy 1 iHpOpMaliiHy MiJIcuCTeMH a00 Pl MIJCUCTEM Yy BIANOBIIHOCTI IO
uinedt. CtpykrypHa o3Haka no3Boisie aumta ACYTII Ha miacucremu, 1106
3a0e3MeunTH YIpaBIiHHSA YAaCTHHOI 00'€kTa abo BIAMOBIIHUM CaMOCTIHHUM
YacTUHAM KOMIUIEKCY TEXHIYHUX 3ac001B 1 T. 1.

1.4. 3araibHi TeXHiYHi BUMOTH
Jlo ACYTII B uinoMy cTaBisiThCS TaKi OCHOBHI BUMOTU. BoHa nmoBuHHa:

e 3piiicHioBaTd ympasiiHHga TOY B 1ioMy B TeMii MPOTIKAHHS
TEXHOJIOTIYHOT'O TIpoliecy 1 y BUPOOJICHHI 1 peai3allii pillieHb 3 YIpaBIiHHS TOBUHHI
OpaTu y4acTb 3aCO0M 0OUMCITIOBATIBLHOI TEXHIKH 1 JIFOIMHA-OTIEPaTOp;
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 3a0e3neuyBatu ynpasiiHHA TOVY BIiANOBIAHO 10 NPUMHATHUX KpPUTEPIiB
edextuBHOCTI QyHKIionyBaHH ATK (kpurepiiB ynpasiainas ACYTII);

* BUKOHYBATH BC1 TIOKJIaJeHI Ha Hel QYHKINT 3 3aJaHUMHU XapaKTePUCTUKAMH 1
MOKa3HUKAMH SIKOCTI YIIPaBIiHHS;

* BOJIOJITH HEOOX1THIUM piBHEM HAJIHHOCTI;

* 3a0e3nedyBaTH MOJJIMBICTb B3a€MOIIOB'SI3aHOTO  (DYHKI[IOHYBaHHA 3
CHUCTeMaMH YIPaBIiHHS CYMDKHUX piBHIB 1€papxii 1 iHmmMu ACYTII;

* BIJIOBIJJATH EPrOHOMIYHKMM BHMOTaM, WO NPEI'SBISIIOTECA JO CHUCTEM,
30KpeMa J0 crnoco0iB 1 ¢opMu TMpeacTaBieHHs 1HQopMallii omeparopy, [0
PO3MIIIEHHS TEXHIYHUX 3aCO0IB 1T. 1.;

. BOJIOITH HEOOX1THUMHU METPOJIOTTYHUMHU XapaKTEPUCTUKAMU
BUMIPIOBAJIbHUX KaHANIB;

* JIOMCKaTH MOKJIMBICTh MOJIEpHi3allii 1 PO3BUTKY B MEXax, MepeadaueHux
texHiuHuM 3aaaHHsM (T3) Ha ctBopeHHsACY TII;

* HOPMAJIbHO HKHiOH BaTH B YMOBaX, 3a3HaucHUX y T3 HacUCTEMY;
> 5

* 3a0e3medyBaTd 3aJaHUN CepeaHId TEpMIH CIYXOM 3 ypaxyBaHHSIM
MIPOBEJICHHS BIJIHOBIIOBAJILHUX POOIT, 3a3HAUYCHHMX BTEXHIYHIA JIOKYMEHTAIlli Ha
ocHoBHI ckJ1agoBl yactuuu ACYTIL

1.5. Kinacudikauia ACYTII

[Ipu nanyBaHHi, IpOBEEHHI Ta y3araiabHeHH1 po3pobok ACYTII ciig matu
Ha yBa3l, O[O0 1[I CHUCTEMHM JOCUTh pi3HOMaHITHI. /[ BUpILIEHHS POy HAyKOBUX,
TeXHIYHUX 1 OpraHi3aliiHuX TMHTaHb HEOOXITHO KOPUCTYBATHCS 3arajibHOIO
knacudikamiero ACYTII, To6to mpaBuiaamu po30UTTS BCIET MHOKMHH ITUX CHCTEM Ha
TaKi MiIMHOXUHY (KIacudikaiiiHi Tpymnu), B Mexkax skux Bci BxigHi B HUX ACYTII
OJIHAaKOBI1, OJU3bK 1 @00 cx0X1 B ToMy uM 1HIOMY BifHOmeHHI. ACYTII sk o0'ektu
Kiacudikaiii XapakTepu3yloThcsi 0ararbMa ICTOTHUMH (haKTOpaMH 1 TOKa3HUKaMH,
KOXKEH 3 SIKMX MO’K€ BHCTYINAaTW B pojl KiacudikauiiHoi o3Haku. Tomy 3aranbHa
kinacudikamiss ACYTII cknanaerbes 3 psiay kinacudikailiii, 1o MPOBOIAATHCS IO
OJIHOMY 3 TaKHX O3HaK.

3aJie)KHO  BIJI TOCTaBJIEHUX LIJIEH HEOOXITHO KOPUCTYBAaTUCS PI3SHUMHU
KIacudiKallifHUMA O3HaKaMH a0o0 I1X PI3HMMHU ToeqHaHHAMH. HaBeneHa HIDKYe
kinacudikaiisgs ACYTII moxxe BUKOPHUCTOBYBATHUCSI B OCHOBHOMY 3 IUISIMU:

* BUOOpY cHCTEM-aHAJIOTIB Ha paHHiX eTanax po3poOku ACYTII;
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* OLIHKK HEOOXIHMX pPEeCypCiB MpHU YKPYIHEHOMY IUIaHYBaHHI pPOOIT 3i
ctBopeHHsa ACVYTII,

* BU3HAYEHHS SKOCTI (HayKoBO-TexHIYHOTO piBHs) ACYTII;

* Bu3HaueHHs KamiTaiomictkocTi ACYTII B yMOBHUX OUHUIIAX.
Jlo ocnoBHux kiacudikariitaux o3Hak ACYTII BigHOCATHCS:

* piBeHb, 3aiimanuit TOY 1 ACYTII B cTpyKTypi MiANPUEMCTBA;
* XapakTep NPOTIKaHHS TEXHOJIOTTYHOIO MPOIIECY BiJl Yacy;

* MOKa3HUK YMOBHOT 1H(hOpMAIIiITHOT MOTY>KHOCTI;

* piBeHb (pyHKI10HANBbHOI Haa1iHOCTI ACYTII;

e tunt pyHkiionyBanas ACYTIL

Knacudikaiiii mo ko)HOMY 13 3a3HaUC€HMX O3HAK (a TaKOX MO OyAb-IKUM iX
CIOJIYYCHHSIM) MOXYTh PpO3IJISAATUCS 1 BUKOPUCTOBYBATHUCS SIK  HE3aJICXKHI:
KOHKPETHOMY 1HJIEKCY OJHOrO (200 KUJIBKOX) O3HAaK MOXKYTh BIIMOBIAATH Oyab-sKi
1HJICKCH 1HIIMX O3HAaK. 3a piBHEM, 3aiiMaHoMy B CTpyKTypi mignpuemctBa, ACYTII
KJIacU(IKy€eThCS BIAMOBIAHO 10 Tabm.1.1.

Taomun 1.1.

Knacudikamis ACYTII 3a piBHeM, 3aiiMaHOMY B OpraHi3alliiHO BUpOOHUYIH iepapXii

Konosuit
Kitac ACYTII o4 TOY
THIEKC
: T 19HI arpera AHOBK
ACYTIT HIKHbOTOpiBHS 1 EXHOJIOTi4Hi arperaTi,yCTaHOBKH,
JUJISTHKH
['pynu ycTaHOBOK,
ACYVYTII BepXHBOTOPiBHS 2 I[EX1,BUPOOHUIITBA; HE BKIIOYAIOTh
ACYTII HUXHBOTO PIBHS
: : Te x, 1110 B Kj1acl 2, aJeBKIIOYAIOUN
ACVYTII 6araTtopiBHEBI 3 » 1 ’ :
ACYTII HM>XKHBOTO PIBHS

Xapaktep TpOTIKaHHS KEpPOBAHOTO TEXHOJIOTIYHOrO TMpollecy B  yacl
BU3HAYAETHCS O€3MEepPEepBHICTIO (200 JHUCKPETHICTIO) HAAXOHKEHHS CUPOBHHH 1
pEeareHTiB, HAsBHICTIO (UM BIJCYTHICTIO) TPUBAJIUX CTAIMUX 1 MEPEXITHUX PEKUMIB
¢dbynkuionyBanHg TOY, HasIBHICTIO 1 TPUBANICTIO JUCKPETHUX OTIEPaIliid 3 TepepoOKu
BXIJTHUX TOTOKIB MatepianiB. 3 1ieto o3Hakoto ACYTII kinacudikyroTbcs BiAMOBITHO
no 1abn. 1.2. YmoBHa iHdopmariitna notyxHicTh TOY XapakTepu3yeTbes YHCIOM
TEXHOJOTIYHUX 3MIHHHMX, BUMIpIOBaHMX a00 koHTpoiboBaHux B naHii ACYTIL
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3anexkno Big 3HaueHHA wporo mokasHuka ACYTII nomiisiroTeCs HA Kiacu
(tabma. 1.3).

Tabmuma 1.2.

Knacudikamis ACYTII no xapakrepy MpoTiKaHHS KEPOBAHOT'O TEXHOJIOTTYHOTO
MpoIIeCy B Yaci

Konogwuii XapakTep TEXHOJOTTYHOTO
1HJIEKC poIeCcy
Henepepsnuuii 3 TpuBanorwo
HiATPUMKOIO PEXKUMIB, OIM3BKUX
H JI0 BCTAHOBJICHHX, 1 IPAKTUYHO

Knacc ACYTII

ACY HenepepBHUM TEXHOJIOTTYHUM

po1ecoM
0€33yNUHHOI0 M0/1a4Yel0
CUPOBHUHHU 1 pEareHTIB
[ToennanHs HEMEPEPBHUX 1
MEePEPBHUX PEKUMIB
ACY HenepepBHO-TUCKPETHUM - (GyHKIIOHYBaHHS PI3HOMAaHITHUX
TEXHOJIOTTYHUM IPOIIECCOM TEXHOJIOTIYHUX arperariB abo Ha

PI3HUX CTaAIsAX mpolecy (B ToMy
YUCJIl IeP10ANYHI TIPOLIECH )
[lepepuBuarHii 13 HECYTTEBOIO
hi§ JUTSI KEPYBAHHS TPUBATICTIO
TEXHOJIOTIYHUX Oomnepalin

ACY DucKpeTHUM TEXHOJIOTIYHUM
poIIeCCOM

Taomug 1.3.

Knacudikauis ACYTII 3a ymoBHOO iH(OpMAIITHOO TOTYKHICTIO

YMoBHa Koo Yucno BI/IMipIOBaHIfIX abo KOHTPOJTbOBAHUX
iH(bopMagiﬁHa iHeKc _ TEXHOIIOTIYHMX 3MIHHHX

MOTYXHICTh MiHIMaJIbHE MaKCHUMaJIbHE
HaliMEHbIIIa 1 10 40
Maja 2 41 160
CepeIHs 3 161 650
I1JIBUITICHA 4 651 2500
BEIIMKA 5 2501 He obmexxeHno

HeoOxiguuii (a0 mocsarnytuii) piBeHb (yHKIioHanbHO1 HamiitHOCcTI ACYTII
BUPIMIATHFHIM YWHOM BIUIMBA€ Ha CTPYKTYpYy 1 OaraTo TEXHIYHUX XapaKTEPUCTHK
CUCTEMH, a TAKOX Ha peayibHI 3HAYEHHS MOKAa3HUKIB ii eEeKTUBHOCTI. Y3arajbHeHa
kinacudikamiss ACYTII 3a piBHeM (QYHKIIOHAJIBHOI HAJIIMHOCTI TpPUBEJICHA B
tabn. 1.4. Tun ¢ynkuionyBanHss ACVYTII HaOGmmkeHO  XapaKTepU3y€EThCS
CYKYITHICTIO aBTOMATHMYHO BHUKOHYBaHMX I1H(GOPMAIIHHUX 1 KEepyruux (QyHKIIIHI
cuctemu. Knacudikamis ACYTII 3a miero o3Hakor naHa B Taoi. 1.5,
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Busznauenuit BignosigHo 1o Tabm. 1.5 kmac ACYTII mo3HadaeTbest B KOJOBIH
a6o cnosecHit popmi. Kogose no3nauenns kinacy ACYTII ckiramaeTses 3 OCHOBHOTO
1 monaTtkoBoro kojiB. OCHOBHUHN koI OyayeTbest 3 MUGPOBUX 1 OYKBEHUX 1HAEKCIB
kiacudikalii, HapeaeHUX B Ta0. 1.5.

Taomung 1.4.

Knacudikamis ACYTII o piBHIO (yHKIIIOHATBHOT HAAIMHOCTI

PiBenp pynkmionansHoi | KomoBuit KopoTka xapakTepucTuka piBHs
HaJIIHHOCTI THICKC HaJIHHOCTI
.. . [IpakTHYHO HE PETIIAMEHTYETHCS, HE
MiHiManbHHMA 1 P p Y ’

noTpedye cremiaIbHuX Mip
PernamenTyetbcs, ajie BIIMOBU B
ACYTII e npuBoasTh A0 3ynuHoK TOY
JKopcTKo pernameHTyeThes, Tak sIK
Bucokui 3 BiMOBU B ACY TII MOXyTh IPUBECTH 10
3ynuHok TOY abo aBapii

Cepenniit 2

Tabmuus 1.5.
Knacudikauigs ACYTIIno tuny ¢pyHKIIOHYBaHHS
YMOBHa Ha3Ba TUIY Konosuii | KopoTka xapakTepucTuka ocoOIMBOCTEM
dynkuionyBanug ACYTII | iHzmekc (GYHKIIOHYBaHHS CUCTEMHU
ABTOMaTHYHO BUKOHYIOTHCS TUIbKU
[adopmartiitnuit I 1H(bopMarIiitH1 QyHKIIIT, pillIeHHS 10

KEepyBaHHI MIpUIMaE 1 peajtizye onepaTop

ABTOMAaTHUYHO BUKOHYIOTHCS 1H(POpPMaIIiifHi
¢GyHKUIi 1 QYHKIIT JOKAIBHOTO KEPYBaHHS
JlokanpHO -aBTOMAaTUYHUI JI (perymtoBaHHs). PilieHHs 0 KepyBaHH1
MPOIIECOM B LIUIOMY MpHUIIMAE 1 peanaizoBye
oreparTop

ABTOMAaTHYHO BUKOHYIOTHCA 1H(POpMaIIiifHi
GyHKIIT, PYHKIIIT IOKATbHOTO KEPYBAHHS 1
[TopamHunbKuit I1 3 IOTIOMOT'OX0 MOJIEJI Tpo1iecy pOopMyIOTh-
Csl IOpaju 10 BUOOPY KePYIOUYUX BIUIMBIB 3
BpaxyBaHHIM KPUTEPIIO

Bci ¢ynkiii ACYTII, Bratouatoun
ABTOMAaTUYHUI A KEepyBaHHS MPOIECOM IO KPUTEPIIO,
BUKOHYIOTHCSI aBBTOMAaTUYHO

Hanpuknan, cioBecHomy mno3HaueHHI ACY OesnepepBHUM TEXHOJOTTYHUM
IIPOIIECOM B arperati «IopagHUIIbKOTo» TUIY, 3 360-Ma TEXHOJIOTTYHIMH 3MIHHAMH 1
BUIIUM piBHEM (YHKIIIOHATBHOT HaAIMHOCTI BiAnoBigae koia 1H33 ¢, AKUN JIETKO
BH3HA4YaeThCs 3a Ta0ba. 1 — 5.
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Bubip cucrem-ananoriB po3pobmoBanoi ACYTII 3 BukopucTaHHsIM HaBEIECHOT
Kkiacudikaiii 311HCHIOETHCS HACTYITHUM YHHOM:

e BIANOBIIHO A0 Tabi. 1-—5 BHM3HAUAaIOTL Kjac, OO SKOIO HAaJIC)KUTH
po3pobsoBana ACYTII, 1 1i ckiamoBuii kinacudikamiiHu 1HIEKC;

* Y BIJIOMYHX, TATY3€BUX 1 MDKTaTy3eBUX Kiacudikariiaux (GpoHIax 3HaXOaATh
kibka po3pobok ACVYTII, mo maroTe CckiIaaoBui Kiacu@ikaliifHuiA 1HIEKC, M0
CHiBIAJA€ 3 IHAEKCOM JIaHOT CHCTEMU;

* cepell 3HailieHnX TakuM 4uHOM po3poOok ACYTII BuOuparoTh Ty, sKa B
OuTpLIIT Mipi MOXE BBa)KaTUCS HAMOLIBII OMU3BKUM aHaJIOrOM CTBOPIOBAHOI, a
MPUUAHSTI B HIAPIMIEHHS MIJJISATA0Th aHaIi3y 3 METOK BU3HAUECHHS MOKJIMBOCTI 1
JIOIIIBHOCTI X MIOBTOPHOTO 3acTOoCYBaHHs B cTBOproBaHIMACY TII.

OcnoBy ACVYTII ckiagaroTh JOKaIbHI MEPEXKI.

2. OCHOBHI NOHSATTSI MEPEKEBOI TEPMIHO.JIOI'TT
2.1. OcHOBHI BU3HAYECHHS 1 TEPMIHH
2.2. IlepeBaru BUKOPUCTAHHS MEPEK
2.3. ApxiTekTypa Mepex
2.4. Bubip apxiTeKTypu Mepex

KirogoBi  cioBa:  Mepexi:  JIOKallbHI,  PO3MOMIIJICHI, KOMYHIKaIliiHi,
iH(dopMaIiiiHl; KaHaJIU: 3B'A3KY, JIOTIYHMI; TPOTOKOJ, Tpadik, OJOK JAHUX, METO.
JIOCTYITy, TOTIOJIOT'1s1, apXITEKTypa, CepBic.

2.1. OcHOBHI BU3HAYECHHS | TEPMiHU

Mepexxka — 1€ CyKymHICTh OO'€KTIB, YTBOPEHHMX NPHUCTPOSIMU Tiepemadl i
o0poOku manmx. MDKHapogHa oOpraHizaifis MO0 CTaHAapTU3aIlii BH3HAYWIIA
0OYHUCITIOBANIEHY MEPEXKY SIK MOCIIOBHY OIT-Opi€HTOBaHy mnepenavy iHdopmarlii Mix
MOB'I3aHUMU OJIMH 3 OJTHUM HE3aJIeKHUMHU MPUCTPOSMHU.

Mepexi 3a3BuYail 3HaAXOAUTHCS B NPUBATHOMY BEACHHI KOPUCTYyBaua, 1
3aMaroTh JESKY TEPUTOPIt0 YKpaiHH i 32 03HAKOIO MOAUISIIOTHCS Ha:

* jokanbH1 obumncmoBaibHl Mepexi (JIOM) a6o Local AreaNetwork (LAN),
pO3TallloBaHl B OAHOMY a00 JEKUIbKOX OJU3bKO po3TamoBaHux Oyaieisx. JIBC
3a3BMYAil  PO3MINIYIOTBCS  BpaMKax  OyAb-sfkoi  opraHizamii  (kopmopariii,
YCTaHOBH),TOMY iX Ha3UBaIOTh KOPIIOPATUBHUMU;
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* pO3MOAUICHI KOMM'IOTEpHI Mepexi, rmodambHi abo Wide Area Network
(WAN), posramoBani B pi3HHUX OyHiBIsX, MicTax 1 KpaiHax, sKi OyBaroTh
TEPUTOPIATLHUMH, 3MIMIAHUMHA 1 TJI00aThbHUMHU. 3aJeKHO BIJ IHOTO TI00ATBHI
Mepexi OyBarOTh YOTHPHOX OCHOBHUX BHUJIB: MICHKI, PETiOHAJbHI, HAIlIOHAIBHI Ta
TpaHCHAIlIOHAIBHI. B SKOCTI mpuKIagy pO3MOAUICHUX MEpeX OyXkKe BEIUKOTO
Macmtaby moxkHa Ha3Batu: Internet, EUNET, Relcom, FIDO.

Jlo ckmamy Mepexi y 3aralbHOMY BUIIAIKy BKJIFOUAIOTHCS HACTYITHI €JIEMEHTH:
* MEpEKEeB1 KOMI'TOTEpH (OCHAIIIEHI MEPEKEBUM aJIalITEPOM );

* KaHaJIH 3B'SI3KYy (KaOenbHI, CYIyTHUKOBI, TeneonHi, mu(poBi, BOJIOKOHHO-
ONTHUYHI, PaIlOKaHAJIH 1 1H.);

* PI3HOT'O POy IEPETBOPIOBAYI CUTHAJIIB;
* MEpEKEBE 00JIaTHAHHS.

Po3pi3HAI0Th /1Ba MOHATTA MEpEeXi: KOMYHIKaIliiHa Mepexa 1 iHdopmaliiiina
Mepexa (puc. 2.1).

Komynixayitina mepexca mnpu3HaueHa id Nepenadl JaHuX, TaKOoX BOHA
BUKOHY€ 3aBJIaHHS, TMOB'S3aHI 3 TEPETBOPEHHAM JaHux. KoMyHikariitHi Mepexi
PO3PI3HAIOTH 32 TUIIOM BUKOPUCTOBYBAHUX (PI3MUHUX 3aCO01B 3'€JTHAHHS.

Ingopmayitina  mepexca npusHaueHa Juisi  30epiraHHg  iHGopmarii 1
CKJIaZIa€Thes 3 iH(popMaliiHux cucteM. Ha 6a31 komyHikaiiitHOT Mepexi Moxke OyTH
noOyoBaHa rpyna iHpOpMaIitHIX MEpPex:

IHpopmauiiHa mepexka Nel
IHbopmauninHa IHbopmauinHa
cucrema Nel cuctema Nen
AN P

KomyHikauyiiHa
MmepeKa

IHbopmauninHa IHbopmauyiHa
cucrema Nel cucrema Nlen

IHbopmauiiHa meperka Ne2

Puc. 2.1. Indopmarriiini Ta KOMyHIKaIliiH1 MEPEXi
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[Tig xaHagoM 3B'AI3Ky CIiJl PO3YMITH HUISIX a00 3aci0, MOAKOMY NEpenaroTheCs
curHaiu. 3aci®0 mepenayi CHUTHAJIIB Ha3UBAalOTh AOOHEHTCHKUM, abo0 (Di3udHHUM,
KaHAJIOM.

Kananu 36'a3xy (data link) cTBOprOIOTBCS TO JIHIAX 3B'SA3KY 32 JOTIOMOTOIO
MEpPEKEBOTr0 ycTaTKyBaHHS 1 (i3M4HUX 3aco0iB 3B's3Ky. Di3uuHI 3ac00H 3B'A3KY
moOy/0BaHI Ha OCHOBI KaOeniB BUTOI Mapu, KOAaKCIladbHUX KaOeliB, ONTHYHUX
KaHamB abo edipy. MK B3aeMOJiII0OYMMHU 1HQOPMAIIHHUMH CHCTEMaMH Yepes
Gi3UyHI KaHadd KOMYHIKAIIHHOT MepeXi 1 BY3JM KOMYyTallii BCTAHOBIIIOIOTHCS
JIOT1YH1 KaHAJIH.

Jlociunuii kanan — 1e NULIX J1JIs TIepeaadl JaHuX B OAHIET CUCTEMH IO 1HIIO].
Jloriynuii KaHaJl MPOKIATAETHCS M0 MAPHIPYTy B OJHOMY a00 JEKUIbKOX (PI3MUHUX
kaHanax. JloriyHuil kKaHaim MOXKHA OXapaKTEepU3yBaTH, SIK MapUIPYT, MPOKJIAJACHUMA
yepe3 G13UUHI KaHAIH 1 BY3JIM KOMYTaIlii.

[Hdopmartiss B Mepexi nepefaeTbesi 010kamy OaHux TO TpoIeaypaM OOMiHY
Mk 00'ekTamu. L1 npoueaypu Ha3UBarOTh MPOTOKOJIAMU NEpeaayl JaHUX.

Ilpomokon — 11€ CyKYIHICTh MPaBWI, AKI BU3HAYAIOTh (opMaT 1 Mpoieaypu
oOMiHy iH(popMali€ro MK BOMa a00 JEKIIbKOMA MPUCTPOSIMH.

3aBaHTAKEHHS MEPEXKl XapaKTepU3YETbCsS MapaMeTpoM, SKUH Ha3UBAa€TbCS
tpadikom. Tpadik (traffic) — e moTik moBigOMIIeHb B Mepexi nepenayi gaHux. [1in
HUM PO3YMIIOTh KUIbKICHE 3HAYEHHSI B BUOPAHUX TOYKAX MEPEXi YUCIIA MPOXOITUUX
OJIOKIB JIJaHUX 1 iX JOBKMHHU, BUPAKCHE B O1TaX B CEKYH]Y.

[cTOTHHMI BIUTMB Ha XapakTEPUCTHKY MEPEXi Hagae memoo docmyny. Memoo
oocmyny — 11€ cnoci0 BU3HAYEHHS TOrO, sIka 3 poOOYMX CTaHII 3MOXkE HACTYITHOIO
BUKOPHCTOBYBaTH KaHaJ 3BSI3KY 1 SIK YOPaBIATH JOCTYNIOM JI0 KaHAIly 3B'SI3KY
(kabemro). Y Mepexi Bci pobOoul cTaHIli (i3uyHO 3'€HaHI MK CO00I0 KaHalamMu
3B'S3KY T10 TIEBHIN CTPYKTYPI, 1110 HA3UBAETHCS MONOJIOCIEID.

Tononocis — e onuc (Pi3UYHUX 3'€IHaHb B MEPEXKI1, IKUU BKazye siKi poOoul
CTaHIli MOXYTb 3B'sI3yBaTUCA M co0010. Tum Tonosorii BU3Haya€e NpoayKTUBHICTD,
Mpare3aTHICTh 1 HAAIHHICTh eKCIUTyaTallii poOOYrX CTaHIIH, a TAKOXK Yac 3BEPHECHHS
10 ¢aigoBoro cepepy. 3aJ€KHO BiJ TOMOJOTII MEpeki BUKOPUCTOBYETHCS TOW UM
HIIUNA METOJT JOCTYITY.

Cxial OCHOBHUX €JIEMEHTIB B MEpEeXl 3aJeKUTh BI il apXITEKTypH.
ApXiTeKTypa — II¢ KOHIICMIIis, 1[0 BU3HAYA€ B3a€EMO3B'S30K, CTPYKTYPY 1 QyHKIIIl
B3aeMO/I1 poOourx cTaHIii B Mepexi. Bona nepenbavae noriuny, GyHKIIOHAIBHY 1
(Gi3uuHy OpraHizaiilo TEXHIYHUX 1 MOpOrpaMHUX 3aco0IB Mepexi. ApXiTeKTypa
BU3HAYA€ TPHUHIUINK MOOYJOBH 1 (YHKIIIOHYBaHHS amapaTHOrO Ta MPOTPaMHOTO
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3a0e3MeyeHHs] eeMEHTIB Mepexi. B OCHOBHOMY BHUIIISIOTH TPU BUAM aAPXITEKTYD:
apxiTeKTypa TEpPMIHAI-TOJOBHUM KOMM'IOTEp, apXIiTeKTypa KIIE€HT-CEpBep 1
OJIHOPAHTOBa apXITEKTypa.

CyudacHi Mepexi MOXHa Kiacu(iKyBaTH 3a pPI3HUMH O3HAaKaMH: IO
BIITAJICHOCTI KOMM'IOTEPIB, TOMOJIOTii, NPU3HAYCHHIO, TMEPEIIKy TOCIyT, IO
HAJAFOThCS, IPUHIIAIIAM YIpaBIIiHHA (IIEHTpaIi30BaHi 1 JCICHTPaTi30BaHi), METOAaM
KOMYTaIllii, METOJJaM JTOCTYITy, BUJaM CEpEIOBHUIIA Mepeaadi, MBUAKOCTIM mepeaadi
JaHuX 1 T.0. Bel 1 MOHATTS pO3MIAIaTUMYThCS JOKJIQIHINIE MPH TOAATBIIOMY
BHUBYCHHI KypCY.

2.2. [lepeBaru BUKOPUCTAHHSA MEPEK

KoMm'toTepHi Mepexi SBIAIOTH COOOK BaplaHT CHIBIpall Jiloaed 1
KOMIT'IOTEPIB, IO 3a0e3leuye MPUCKOPEHHS JO0CTaBKUM Ta 0O0poOku i1Hopmariii.
OO0'ennyBatu KOMI'IOTEpH B Mepexi modanu Ouibmie 30 pokiB Tomy. Ko
MOKJIUBOCTI KoM 'toTepiB BupociH 1 [1K cranm mocTymnHi KOKHOMY, PO3BUTOK MEPEX
3HaYHO MPUCKOPHUBCA.

CronyyeHi B Mepexy KOMITIOTEpU OOMIHIOIOTHCA 1HGOPMAIEID 1 CHLIBHO
BUKOPUCTOBYIOTh TepudepiiiHe yCTaTKyBaHHA 1 MpUCTpoi 30epiranHs iHdopmarlii
puc. 2.2.

MepexeBun
npuHTEp

Q N MepeeBun
OO D nnotep

Cepnep Knienr Ne1 Knient Ne2  Knient Ne7

Puc. 2.2. Bukopucranus nepudepiitHoro o0aa HaHHS

3a JOMOMOrO MepeX MOXKHa po3AUIITH pecypcu 1 1H(opmamio. Huxue
repepaxoBaHi OCHOBHI 3aBJIaHHS, SIK1 BUPIIIYIOTHCS 3a JIOMIOMOTOK poOOUOi CTaHIIil B
Mepexi, 1 SIK1 BaKKO BUPILIIUTH 32 JOIMOMOT0I0 OKPEMOT'O KOMIT'HOTEpA:

Komm'toTepHa mMepexa A03BOJIUTH CIUILHO BUKOPUCTOBYBATH mepudepiitHi
MPUCTPOI, BKIIFOYAIOYH:

* IPUHTEPH;
* [UIOTTEPH;

* IMCKOB1 HAKONTMYYyBaul;
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* npuBoau CD-ROM;
* TUCKOBOMY;

* CTpUMEPH;

* CKaHepH;

* (hakc-mMoIeMU;

Komn'torepHa Mepexka T03BOJISE€ CIIJIBHO BHKOPHUCTOBYBATH 1H(OpMAaIiiiHi
pecypcu:

* KaTaJoru;
* (haiinu;

* IPUKJIAIHI IPOTPAMHU;
* irpu;

* 0a3u JJaHUX;

* TEKCTOBI1 MPOLIECOPH.

Komn'torepHa mepexka [103BOJISIE MpaLOBaTH 3 PO3paxOBaHMMHU Ha OaraTo
KOPHUCTYBadiB IIporpaMamd, 1Mo 3a0e3MeuyioTh OJHOYAaCHUM JOCTYyN  BCIX
KOPUCTYBauiB J0 3arajbHuX 0a3 JnaHux 3 OJIOKyBaHHSM (haidiiB 1 3amuciB, SKi
3a0€e3neuyroTh LUTICHICTh JaHUX. Bynb-gKi mporpaMu, po3poOieHi sl CTaHIapTHUX
JIBC, M0OkHa BUKOPUCTOBYBATH B 1HIIUX Mepekax. CribHe BUKOPUCTAHHS PECYPCIB
3a0e3Me4nTh ICTOTHY €KOHOMIIO KOIITIB 1 yacy. Hampukinaa, MokHa KOJIEKTHBHO
BUKOPHUCTOBYBATH OJIMH JIa3€PHUN NMPUHTEP 3aMICTh MOKYIKH MPUHTEPA KOXKHOMY
CIiBpoOITHUKY a00 OiraHMHM 3 JAUCKeTaMM/IucKamu/(ienkaMu 10 €IUHOTO
MIPUHTEPY 32 BIICYTHOCTI MEPEKI.

Opranizaiiiss eJ1eKTpoHHOI momTH. MoxHa BukopuctoByBatd JIOM sk
MOIITOBY CITYO0Y 1 pO3CUJIATH CITY»KOOBI1 3alUCKH, TOTMOBI/I Ta MOBITOMJICHHS 1HIITHM
KOPUCTYBa4aM.

2.3. ApxiTeKTypa Mepex

ApXITEeKTypa Mepexi BU3HAUYa€ OCHOBHI €JIEMEHTH MEpEeXi, XapaKTepusye ii
3arajpbHy JIOTIYHY OpTraHi3allilo, TeXHIUYHE 3a0e3MeUeHHs, MporpaMHe 3a0e3nedeHHs,
OMHCYE€ METOAM KOIYBaHHA. ApXITEKTypa TaKoX BH3HA4Ya€ MPUHIIUIN
¢byHKIIOHYBaHHS Ta IHTep(delc KoprucTyBaya.

B nmanomy kypci Oyzae po3riisiHyTO TpH BUIU apXiTEKTYp:
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* ApXITEKTypa TePMiHaJ - TOJIOBHUN KOMIT'IOTED;
* OJTHOPAHTOBA APXITEKTYPA;
* apXITEKTypa KITEHT - CEPBED;

2.3.1. ApxiTeKkTypa TepMiHAJ — rOJIOBHHUI cepBep

ApxiTekTypa TepMmiHal — TOJIOBHHH kKomm'torep (terminal-host computer
architecture) — me konmenmist iHGOpMAaIiiHOI Mepexki, B SKOi BCsS 00poOKa JaHUX
3MIIACHIOETHCS. OTHUM a00 TPYIIOI0 TOJIOBHUX KOMIT'IOTEPIB.

Bixe 3ragana apxitektypa nependavae 1Ba TUIIM yCTATKyBaHHS:

* TOJIOBHUIM KOMII'IOTEP, [I€ 3A1MCHIOETHCS YIPABIIHHSI MEpPEXKEI0, 30epiraHHs 1
00po0OKa JTaHuX;

* TEpMIHAJIM, MIPU3HAYEH] JUIsl TIepe/iayl TOJOBHOMY KOMM'IOTEPY KOMaHJ Ha
OpraHi3allil0 CeaHCIB 1 BUKOHAHHS 3aBJ/laHb, BBOAY JIaHUX JIJi1 BUKOHAHHS 3aBJaHb 1
OTpUMaHHS Pe3yJIbTaTIB.

['omoBHMIT KOMI'IOTEp uYepe3 MyJbTUIUIEKCOpU Tmepenaul ganux (MII)
B3a€EMOJII€ 3 TEpMIHAJIAMHU, SIK TIpeacTaBiieH0 Ha puc. 2.3. Knacuunuil mpukiajn
apXITEKTYpU MEpeXki 3 TOJOBHUMHU KOMITIOTEPAMH- CUCTEMHA MEpEXKEBA aApXITEKTypa
(System Network Architecture-SNA).

FronosHUit Komn'roTep

MIR

N
O &

TepmiHan TepmiHan TepmiHan TepmiHan

Puc. 2.3. ApxitekTypa TepMiHal — FOJOBHUN KOMII IOTEP
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2.3.2. OqHopaHroBa apxirekrypa

OnHopanroBa apxitektypa (peer-to-peer architecture) — 1e KOHIIEHIIis
iH(opMariitHoT Mepexi, B SIKIH 11 pecypcu po3ocepeDKeH1 Mo BCix cucTemax. JlaHa
apxIiTEKTypa XapaKTePH3y€eThCSA THM, 0 B Hili BCI CHCTeMH piBHOMpaBHi (puc 2.4).

Jlo OJHOpPAaHrOBHUX MEPEX BITHOCATBHCS Malll Mepexi, Je Oyab-sika poboua
CTaHIlisl MOX€E BUKOHYBaTH OAHOYAacHO (yHKIIT (aiimoBoro cepsepa 1 pobodoi
ctanuii. B oxHOpaHroBHX Mepekax AMCKOBHH mpocTip 1 (aitmu Ha Oyab-sSKOMY
KOMI'foTepi MOXyTh Oytu 3aranbHumu. [1[o0 pecypc craB 3aranbHHM, MOTO
HEOOXIZIHO BIJJAaTH B 3arajJibHe KOPHUCTYBaHHS, BUKOPHUCTOBYIOUM CIYXOH
BIJIAJIEHOTO JIOCTYIy MEPEKEBUX OJHOPAHTOBUX ONEPALIMHUX CUCTEM. 3aJIEKHO BiJl
TOro, sIK OyJe BCTAaHOBJICHMM 3aXUCT JIaHUX, I1HIII KOPHUCTYBaudl 3MOXKYTh
KOpUCTYBaTHCsl (ainamMu Bifpa3y K micias ix cTBOpeHHA. OJHOpaHroBI Mepexi
JIOCUTH TapH1 TUIBKH JJI1 HEBEJIIUKUX POOOUHX TPYII.

IHpopmauinHa
cucrtema B

IHpopmauiiHa
cuctema A

IHpopmauinHa
cuctema C

KomyHikauiiiHa mepexka

IHpopmauinHa IHpopmauiiHa
cuctema D cuctema E

Puc. 2.4 OgHopaHroBa apxiTekTypa

Oonopaneosi Mepexi € HaWOLIBII JITKMM 1 JICIICBUM THIIOM MEPEeX IS
yCTaHOBKH. BOHM Ha KOMI'IOTEpl BUMArarTh, KPiM MEPEKEBOI KapTH 1 MEPEKEBOTO
Hocis, TUtbku omepariiaol cucremu Windows 2000/02 a6o Windows for Work
groups. Ilpu 3'enHaHHI KOMITIOTEPIB, KOPUCTYBadyl MOXYTh HaJaBaTH PECYpPCH 1
iH(pOpMaIlito B CIJIbHE KOPUCTYBAHHS.

OpmHOpaHTOB1 MEPEKI MAIOTh TaKl MEPEBaru:
* BOHHU JIETK1 y BCTAHOBJICHHI 1 HAJAIITYBaHHI;
* okpemi 1K He 3ayexxarh BiJ BUJILJIEHOTO CEPBEPA;

* KOPUCTYBayl B 3M031 KOHTPOJIIOBATH CBOI PECYPCH;
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* HU3bKA I11HA 1 JIETKa €KCIUTyaTallis;

* MiHIMYM OOJIaIHaHHS 1 MPOTpaMHOTo 3a0e3MeUeHHS;

* HEMa€ HEOOX1THOCTI B aIMIHICTPATOPI;

* 100pe MiIXOIATh IJI1 MEPEXK 3 KUIbKICTIO KOPUCTYBAYiB, SIKa HE IMEPEBUIILYE ICCSITH.

[IpoOGnemMor0 OMHOPAHTOBOI aApXITEKTYpH € CHUTYyallis, KOJIH KOMII'IOTepH
BIIKJTFOYAFOTHCS BiJf MEpEeXi. Y IUX BHITAJIKaX 3 MEPEkKi 3HUKAIOTh BUAM CEPBICY, SKi
BOHU HaJaBai. MepexeBy O€3MeKy OJHOYaCHO MOJKHA 3aCTOCYBaTH TIIBKH O
OJIHOTO pecypcy, 1 KOpHUCTyBad IIOBUHECH IIaM'TaTH CTUIBKHA TapoJiB, CKiJIbKH
MepexeBux pecypci. IIpu oTpumaHHI JOCTYIY A0 pecypcy BIIUyBa€TbCs MaaiHHS
MPOJAYKTUBHOCTI KOMITHOTE€pa. ICTOTHUM HENOJIKOM OJIHOPAHTOBHUX MEPEXK €
BIJICYTHICTB IIEHTPaJIi30BaHOTO aIMIHICTPYBaHHSI.

BukopucTtaHHs 0JHOPAHTOBOI apXITEKTypy HE BHUKIIOYA€E 3aCTOCYBaHHS B Tid
KE MEpEekKl TaKOXK apXITEeKTypU «T€PMIHAI — FOJJOBHUN KOMI'IOTEP» YU apXITEKTYypH
«KJIIEHT-CEPBEPY.

2.3.3. ApxiTekTypa KJi€HT — cepBep

ApxiTekTypa kimieHT — cepBep (client-server architecture) — e KoHmerIis
iHdopmaIiiHoi Mepexi, B SKIH OCHOBHA 4YacTHHA ii PECypCiB 30CepekeHa B
cepBepax, 00CIYroByHOUHX CBOIX KITi€HTIB (puc. 2.5.).

KomyHiKayiiiHa meperka

[T NAARRAN

Po6oua cTraHuif Po6oua craHuif
(KnieHT) (KnieHT)

Puc.2.5 ApxiTekTypa KIII€HT — cepBep
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Bume 3ramana apxiTekTypa BH3HA4a€ J[Ba THUIHM KOMIIOHEHTIB: cepgepu i
knienmu. CepBep — 11e 00'€KT, SIKU MPEICTABIISIE CEPBIC — IHITUM 00'€KTaM MEPEXKi 3a
ixHimu 3anmuTamu. Cepgic — 11€ poIiec 00CITyroByBaHHS KIIIEHTIB.

CepBep mpariroe 3a 3aBJaHHSIMHU KIIIEHTIB 1 yIPaBIIsi€ BUKOHAHHSIM 1X 3aBIaHb.
[Ticns BUKOHAaHHS KOXKHOTO 3aBJaHHS CEpPBEpP INOCHWIAE OTPUMaHI PE3YJIbTATH
KJIIEHTOBI, SIKUI MOCJIAB 1€ 3aBJIaHHS.

CepBicHa QyYHKIIS B apXITEKTypi KIIEHT — CEPBEP OMUCYETHCS KOMIUIEKCOM
MPUKIATHUX MPOrpaM, BIAMOBIIHO 10 SIKOTO BUKOHYIOTHCSA PI3HOMAaHITHI MPUKJIAIHI
npotuecu. [Iporec, sikuii BUKJIMKAae CEpBICHY (QYHKIIIIO 32 JOMOMOTOK BHU3HAUYEHUX
orneparliii, Ha3uBaeTbcs kaienmom. Hum Moxe Oytu mporpama abo xopuctyBad. Ha
puc. 2.6 HaBeICHO MEPEINIK CEPBICIB B apXITEKTYP1 KIIEHT-CEPBEP.

Kinientn — me poOodi cTaHIli, SKI BUKOPUCTOBYIOTH PECYpCH cepBepa 1
HaJalo0Th 3py4Hi 1HTepdeilcu KopucTyBada. IHTepdelicu KkopucTtyBada — II€
MIPOIIEAYPH B3a€EMO/IIT KOPHCTYBada 3 CUCTEMOI0 a00 Mepexero. KieHT € iHimaTopoM
1 BUKOPUCTOBYE €JIEKTPOHHY TOIITy abo 1HII cepBicH cepBepa. B mpoMy mporeci
KJIIEHT HAJa€ 3alMUT HA BUJ OOCIYrOBYBaHHS, BCTAHOBIIIOE CEAHC, OTPUMYE MOTPIOHI
oMy pe3yNbTaTH 1 IMOBIIOMIISE PO 3aKIHYEHHS pOOOTH.

Hpuknép,l-mﬁ Cepsic
cepsic APYKRY
Cepsic epeXkesui
dannis cepsic
Cepsic
6e3sneku
Cepsep
I
[
| I | 1 l
| | | | |
KnieHTn

Puc. 2.6. Mojienb KIIIEHT — cepBep
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Y mepeosicax 3 sudinenum ¢haiinoeum cepéepom Ha BUALIEHOMY aBTOHOMHOMY
[IK BcTaHOBIIOETHCS cepBepHa MepexeBa ormepariiiHa cuctema. Lleir IIK crae
cepeepom. Ilporpamue 3abesneuenns (I13), BcraHoBieHe Ha poOoOdUiid CTaHIII],
703BOJIsiE i OOMIHIOBATHCS JaHUMHU 3 cepBepoM. HaiOinpmn mommpeHi MepekeBi
oTepalliifHi CHCTEMH:

* NetWare dipmu Novel;

* WindowsNT ¢ipmu Microsoft;
* UNIX ¢pipmu AT& T;

e Linux.

OkpiM MepeXeBOi OIepaliifHoi CUCTEeMH HEOOX1THI MepeKeBl MPUKIATHI
porpamu, IO peaji3yloTh MepeBaru, HajaHl mepexkero. Mepexi Ha 0a3i cepBepiB
MalOTh Kpallli XapaKTepUCTUKH 1 MABUIICHY HaIIiHICTh. CepBep BOJIOAIE TOJIOBHUMHU
pecypcaMu Mepexi, 10 IKUX 3BEPTAIOThHCS 1HII poOOoUl CTaHIII].

VY cydacHifl KJIIEHT — CEpBEpHIH apXITEKTypl BUIIISETHCS YOTUPU TPYIHU
00'eKTIB: KJIIEHTH, CEPBEPH, JaHI 1 MepekeBl ciy:kOu. KiieHTH po3TamoBylOTHCS B
CUCTEMax Ha poOOYMX MICHAX KOpHCTyBayiB. J[aHi B OCHOBHOMY 30€piraroThbCs B
cepBepax. MepexeBl CIyxkO0UM € CHUIbBHO BHKOPUCTOBYBAaHMMH CEpBEpaMu 1
naHuMu. KpiM TOTO City)01 KepyroTh MpoleypaMu 00poOKU JaHUX.

Mepexi KIIEHT — CEPBEPHOI apXITEKTypU MaIOTh TaKl MEepeBaru:
* I03BOJISIFOTH OPTaHI30BYBaTH MEPEXKI 3 BEIMKOIO KUIBKICTIO pOOOYHMX CTaHIIIN;

* 320€3MeUyIoTh IIEHTPAII30BaHe YMPABIIHHSI OOJIKOBUMH 3allMCaMU KOPHUCTYBayiB,
0€3IEKOI0 1 IOCTYIOM, IO CHPOILYE MEPEKEBE aIMIHICTPYBAHHS;

* e()eKTUBHUI TOCTYM 10 MEPEKEBUX PECYPCIB;

* KOPUCTYBA4€Bl MOTPIOCH OJWH TAPOJb I BXOIYy B MEPEXY 1 JIsi OTpUMaHHS
JOCTYITY JI0 BCIX PECYPCIB, Ha 5K TMOIIUPIOIOTHCS MpaBa KOPUCTyBaya.

[Topsin 3 mepeBaraMu Mepeki KIIEHT — CEPBEPHOI apXITEKTypH MAIOTh 1 Pl
HEJIOJIIKIB:

* HECTIPABHICTh CEpBEpa MOXKE 3pOOUTH MEPEXKY HENpale3aaTHOI, SIK MIHIMYM
MPU3BECTH JI0 BTPATH MEPEKEBUX PECYPCIB;

* BUMAararoTh KBaJsli(hiKkOBAaHOTO IEPCOHAITY JIJIsl aIMIHICTPYBaHHS,

* MAIOTh BUIIYy BapTICTh MEPEK 1 MEPEIKEBOTO OOIaTHAHHSI.
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2.4. Bubip apxiTekTypu Mepexi

Bubip apxiTekTypu Mepexki 3aJIeKUTh BiJl NMPU3HAYEHHS MEPEkKi, KUIBKOCTI
poOOUMX CTaHIIIH 1 BiJ] BAKOHYBAaHUX Y HIl JTiH.

Cring BUOpaT OJHOPAHTOBY MEPEKY, SKIIIO:
* KUTBKICTh KOPUCTYBAUiB HE TIEPEBUIILYE JCCSITH;
* BC1 MaIlIMHHU 3HAXOOATHCS OJIM3BKO OJHA Bl OJIHOI;
* MaIOTh MICIIC HEBEIMKI (P1IHAHCOB1 MOYKJIMBOCTI;

* HEMa€e HEOOXIJTHOCTI B CHELialdi30BaHOMY cepBepl, TakoMy sk cepBep b/l,
(haxc-cepBep abo SIKU-HEOYIb 1HIIINIM;

* HEMa€ MOXJIMBOCTI 200 HEOOX1AHOCTI B LIEHTPATI30BaHOMYaIMIHICTPYBaHHI.
Cning BUOpaTH KITIEHT-CEPBEPHY MEPEXKY, AKIIO:
* KUIbKICTh KOPHUCTYBAYiB MEPEBULLYE JECATH;

* OTPIOHO IIEHTpaIi30BaHE YIpaBJliHHS, O€3MeKa, YNpaBIiHHSA pecypcaMu abo
pe3epBHE KOIMIIOBaHHS;

* HCOOXITHUM cTIeIiaTi3oBaHui cepBep;
* MOTPIOEH OCTYTI JI0 TI00aTBEHOT MEPEXKI;

* MOTPIOHO PO3AUIATH PECYPCU HA PIBHI KOPUCTYBAUiB.

3. MIOBYJIOBA ACYTI HA BA31 KOHIENIII BIAKPUTUX CUCTEM
3.1. OcobmuBocti ACYTII
3.2. Pob6ota mepexi
3.3. B3aemogis piBHiB mojeni OSI
3.4. Onuc pieHiB mojeni OSI
KirodoBi cioBa: ckiaani cucteMu, podbora Mmepexi, mojaens OSI, pieai moaem OSI.

3.1. OcobamBocti ACYTII
ACYTII BigHOCATBCS 10 KJIACy CKJIAJHUX CUCTEM, SKUM MPUTAMaHHI TaKl pUCH:

* LIJIECIPSIMOBAHICTh 1 KEPOBAHICTh CHUCTEMH, TOOTO HAsIBHICTh YBCIX ii €JIE€MEHTIB
CIIIBHOT METH;

26



* CHCTEMHHMI XapakTep peasli30BaHUX aJTOPUTMIB OOMIHY, 10 BHMAara€ CIUTbHOI
00poOku 1HGOpMaITii BiJ pI3HUX JKEPET,;

* CKJIaJIHA l€papXiuyHa opraHizailis, ska nepeadadae MoeaHaHHS IIEHTPATI30BaHOTO
yIpPaBJIiHHS 3 PO3IMOAIIOM 1 aBTOHOMHICTIO (DYHKITIOHATBHUX I1JICUCTEM;

* HasBHICTb PI3HUX CI1OCO01B 00poOKHU 1H(DOpMalii, caMOoOpraHi3allii 1 aganTarii;
* IIUTICHICTH 1 CKJIQIHICTh MIOBEIIHKU OKPEMHUX ITiJICUCTEM;
* BEJIMKA KUIbKICTh BXIJTHUX B CUCTEMY (YHKIIIOHAJIbHUX IT1JICUCTEM;

* HasBHICTh 1HQOpPMAIINHUX 3B'SI3KIB MK (YHKI[IOHAJbHUMH €JIEMEHTAaMU B
MIJCUCTEMAX, a TaKOoX 30BHINIHIX 3B'I3KIB 3 IHIIUMU (DYHKIIOHAIBHUMH
MIJCUCTEMAaMHU, 1 IIMPOKOTO CIEKTPa JeCTab1II3yI0UNX BIUIMBIB, MEPEIIKO/ 1 T.1I.

AmnapatHo-niporpaMuy 6azy ACYTII moxHa po3rasigaTd sIK 0COOJIMBHI Kilac
JoKanbHUX o0uuncaoBanbHuX cuctem (JIBC).

HaiiBaxuBimmmu BiaacTuBocTsIMu BinkpuToi JIBC OyayTh:

* MOOUIBHICTh MPUKIATHUX MPOTrpaM — MOXKIJIMBICTh MEPEHECEHHS IMPOrpam 3
OJIHI€I amapaTHOl TIaTGOpMHU Ha IHINY 3 MIHIMaJbHUMHU JOpOOKaMu abo HaBiTh 0€3
HUX;

* MOOUIBHICTh MEPCOHANy, TOOTO MOXJIMBICTh MIATOTOBKU MEPCOHATY IS
poOOTH 3 CUCTEMOIO 3 MiHIMATLHUMHU TUMYACOBUMHU 1 TPYJAOBUTPATAMU;

* YiTKI YMOBHM B3a€MOJIli YAaCTHMH CHUCTEMU 1 MeEpeX 3 BHKOPUCTAHHAM
BIIKpUTHX crieIUiKaIlii.

[Tpu ix moOyAOB1 3aCTOCOBYEThCS apXITeKTypHUM miaxia. Ilig apxitekTyporo
OynemMo po3yMiTH (DYHKIIIOHAJIbHI, JIOT14HI, (PI3UYHI TPUHIMIIM OpraHi3alli Mepexi,
10 BHKOPHCTOBYIOTh apXiTekTtypy Bimkputux cuctem (OSI — open system sinter
connection).

3.2. Po6oTa mepexi

[Tonsrae B mepepadi JaHUX BiJ OJHOrO KOMM'IOTEpa M0 IHIIOTO. Y IbOMY
IIPOIISC] BUALISIOTH 3aBIaHHS:

* pO3Mi3HABaHHS JIaHHX;
* pO3OUTTS JaHUX Ha KepOBaHi OJIOKH;
* nojaBaHHs 1H(GOpPMAIIil 0 KOXKHOTO OJIOKY, II00 BKa3aTUMICIIE3HAXOKCHHS TaHUX

1 0JIep)KyBaua;
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* ToJaBaHHs 1H(POpMAIIiil JUIsl CHHXPOHI3alli1 1 TEPEBIPKU TTOMUJIOK;
* PO3MIIICHHS JaHUX B MEPEXKI 1 BIAMpPaBKa iX MO 3a/laHOMY aJIpecy.

Mepexesi onepariiiini cuctemu (OC) nmpu BUKOHAHHI BCIX 3a/lay CIITYIOTh
cyBopoMy Habopy mpomenyp. Lli mpouenypu Ha3HBarOThCS MPOTOKOJIAMHU abo
MpaBUjIaMH TOBEMIHKHU. [IpOTOKOIH perIaMeHTYIOTh KOKHY MEPEXKEBY OIEparliio.

CraHpapTHi  TPOTOKOJNM  JIO3BOJISIIOTH  NPOTPAaMHOMY 1 amapaTHOMY
3a0€3IMeUCHHIO PI3HUX BUPOOHUKIB HOPMAIBHO (PYHKIIIOHYBAaTH. ICHY€E Ba TOJIOBHUX
HaOopu cranaaptiB:Moaens OSI 1 1i moaudikaris — Project 802.

Y 1984 p ISO (MixkHapo/iHa opraHizailisi CTaHAAPTIB) BUITYCTHJIA €TaJOHHY
MoJieNib B3aemofii Biakputux cucteM (Open System Interconnection). Ils Bepcis
CTaJla MDKHApOJHMM CTaHJAapTOM: caMme 1ii creuu@ikanii BHKOPHUCTOBYIOTH
BUPOOHHMKHM TpPHU PO3pOOLI MEPEKEBUX MNPOAYKTIB, caMe€ I JOTPUMYIOTHCS MpH
oOyI0B1 MEPEK.

s Mozmenb — MIMPOKO MOIIMPEHUNM METOJl OMHUCY MEPEKEBUX CEPEIOBUIL.
Byayun OaraTopiBHEBOIO CHCTEMOIO, BOHA B1J1I00pakae B3a€EMOAII0 MPOTPAMHOTO 1
amapaTHOTro 3a0e3leueHHs MpH 3/1iCHeHHI ceaHcy 3B's3Ky. Y moneni OS| mepexesi
byHKIii po3noAiieHi MK 7-ma piBHAMU. KOXHOMY pIBHIO BIANOBIAAIOTH PIi3HI
MepeKeBl onepallii, 00J1aJHaHHS Ta TPOTOKOJH.

7. llpuknagHuil piBeHb.

6. [IpeacTaBHUIIbKUIT PIBEHB.
5. CeaHcoBHii pIBEHb.

4. TpaHCTIOPTHUI PIBEHb.

3. MepexeBuil piBEHb.

2. KananpHuil piBeHb.

1. ®13u4HMI PIBEHb.

Ha x0’xHOMY piBHI BUKOHYIOTbCS TIEBHI MEPEXKEB1 (PYHKIIIi, K1 B3aEMOAIIOTH 3
¢dyHkuisiMu - cyciaHix piBHIB. KokeH piBeHb $BI€ CO00I0 JEKUIbKa MOCIYT
(omepaitiit), siKi MATOTOBISIOTH JaH1 JIJIs TOCTABKU MO MEPEXKI Ha IHIIUN KOMI'TOTEp.
PiBHI BIIOKpEMITIOIOTBCS OJHA BiJI OJHOI Mekamu — iHTepdeiicamu. Bei 3anmuTu Bia
OJIHOTO pIBHSA JI0 1HIIOTO TiepenarThcs uepe3 iHTepdeiic. KokeHn piBeHb
BUKOPHUCTOBYE MOCITYTH HUKYOTO PIBHSL.
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3.3. B3aemoais piBHiB moaei OSI

3aBIaHHsl KOKHOTO PIBHS 11€ HAJIaHHS TOCIYT BUIIOMY piBHEBI, "Mackyroun"
neranai peamizamii nux nocayr. [Ipu mpoMy KoXK€H piBEHb Ha OJHOMY KOMIT'HOTEP1
mpairoe Tak, HIOW BiH Oe3MOcepeHbO MOB'SA3aHUM 3 TAaKUM K€ PIBHEM Ha 1HIIOMY
komm'rorepi. Lle moriunmii, abo BipTyalnbHUH 3B'S30K MK OJHAKOBUMH PIBHIMH.
HacnpaBni 3B'S130K 31HCHIOETHCSI MK CYMDKHUMH PIBHSIMH OJHOTO KOMM'IOTEpa —
nporpamue 3abesneuyenns (I13), mpairoroye Ha KOXKHOMY pIiBHI, peaii3ye IeBHI
MepeskeBi (pyHKIIT BIIMOBIAHO 10 HAOOPOM MPOTOKOJIB.

[lepen momavero B Mepexy JAaHi po30uBarOThcsi Ha makeTw. [laker — e
onuHUI 1HQOpMaLi, M0 TEPEelacTbcs MDK MPUCTPOSIMU MEPEXKl SIK €IUHE IILTIE.
[Taker mpoxoauth yepe3 Bci piBHI [13. Ha kokHOMY piBHI 70 TaKeTy JI0JA€THCA
nesika iH@opmMaris, GopmaTtoBaHa abo ajapecHa, sSka HEOOXigHA g YCHIIIHOI
nepeaadi no mepexi. Ha npuiiMarodiii CTOpOHI MAaKeT MPOXOJUThH YEpE3 BCl PIBHI B
3BOPOTHOMY MopsAKy. 113 Ha KoXKHOMy piBHI 34UTy€e 1H(POPMALIKD MaKETy, MOTIM
BUAAIsSIE 1H(pOpMaIlil0, JT0AaHy 10 MakKeTy Ha I[bOMYX pIBHI, CTOPOHOIO IO
BIANpaBJsie, 1 TNEpelae IMakeT HacTymHoMy piBHIO. Konau mnaker paiidge 1o
[IpuknagHoro piBHS, BCsA ajpecHa iHdopmarllis Oyne BujaieHa, 1 JaHl HaOydyThb
CBOI'O MEPBICHOTO BUTJISAY.

TakuMm YMHOM, 32 BHHSTKOM CaMOr0 HWXHBOTO PIBHS MEPEKEBOI MOJEN,
HISKUHW 1HIIUH piBEHb HE MOKe Oe3MocepeIHbO MOCIaTh 1HPOPMAIIi0 BIIMOBITHOTO
piBHs 1HIIOMY KoMIT'toTepy. [Hdopmariis Ha KoMm'roTepi — BIANpaBHUKA MOBHUHHA
mpoiiTu 4Yepe3 Bcl piBHI. [loTiM BOHa mepemaeThCcsi MO MEpEKEBOMY KaOenmo Ha
KOMIT'FOTEpP — OJIep>KyBay 1 3HOBY MIPOXOAUTH KPi3b yCl IIApH, TOKUHE JOCATHE TOTO XK
PiBHSL, 3 SIKOTO BOHA OyJia Ha/icliaHa Ha KOMITHOTEP1 — BiJIITPABHUKY.

B3aemosis cyMixkHUX pIBHIB 3IIACHIOEThCS uepe3 iHTepdeiic. Intepdeiic
BU3HAYAE MOCIYTH, sIKI HWXKHINA PIBEHb HaJla€ BEPXHHOMY 1 CIIOCIO OCTYITY /10 HUX.

3.4. Onuc piBuiB mogeai OSI

Pigenn Ne 1. ®@isuunuii (physical)

3nilicHIOE Tepefadyy HeCTpyKTypoBaHoro '"cuporo" mOTOKy OITiB 1O
¢bi3uaHOMY cepefoBHIi. TyT peam3yeTbesl eIeKTPUIHUN, ONMTUYHUNA, MEXaHIYHUH 1
dbyHKuioHansHUM 1HTEpdelic 3 kabenem. P Takox hopmye curHanm, ki IEPEHOCSThH
JlaHl B/l BCIX BHIIUX PiBHIB.

Ha mpomy piBHI BHU3HA4a€ThCs CHOCIO 3'€THAHHS MEpPEKEBOro Kademo 3
IJIATOI0 MEPEKEBOro ajanTtepa, 30KpeMa, KUTbKICTh KOHTaKTIB 1 iX (ynkuii. Kpim
TOTO, TYT BU3HAYAETHCS CMOCIO mepeaadi JaHuX M0 MEePEKEBOMY KaOeIto.
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®P mpusnauenuit s nmepenavi 6iTiB (0 1 1) Bim ogHOrO KOMITHOTEpA [0
iHmoro. 3micT camux OITIB Ha JaHOMYy piBHI 3HaueHHs He Mae. lleli piBeHb
BIJINTOBI/Ia€ 32 KOJAyBaHHS JaHUX 1 CHHXPOHI3aIlio OiTiB, TapaHTYIOUH, IO MepeaaHa
onuHUI Oyne cupuifHsaTa came sk 1, a He sk 0. OP BcraHOBIIOE TPHUBATICTH
KOXKHOTro OiTa 1 cmoci®d mepeBoay OiTa y BIAMOBIAHI €JEeKTpUYHI ab0 ONTHYHI
IMITYJTBCH, 1110 TIEPEAAIOTHCS TI0 MEPEKEBOMY KaOeo.

®P omnucye ¢dizuuHe CcepeAoBUINE, IO CKIAJa€ MEPEXy: MIJIHI JPOTH,
ONTOBOJIOKHO, KOCMIYHI CYITyTHUKH, TTAaCUBHI Ta aKTHBHI KOHIICHTPATOPH, MPUCTPOI
3B'S13KY, Kabeli Ta KabeabHy MEPEKY, PO3'€MU, MYJIbTUILIEKCOPH, TPAHCMITEPH.

Ha ®P BH3Ha4arOThCs HACTYIHI €JIEMEHTH:
* TUIH 3'€THAHHS 3 MEPEXKEI0 (0araToOTOYKOBI 1 JBOTOYKOBI);
* i3nyHa TOMOJOTIA (CXeMa MEPEK1): IIMHHA, KIJIbIEBa, 31PKOMO/10HA;

* a”ajoroBa 1 nu@poBa mepeaadya CUTHaJIB, BKIIOYAIOYU PI3HI METOAU KOIyBaHHS
TaHHX;

* CHHXpOHI3allis OITIB Mi>K BIAPaBHUKOM 1 OTPUMYyBaYEM;

* repejaya B OCHOBHIM CMYy31 4acTOT 1 IMIMPOKOCMYTOBA Iepejadya — pi3Hl METOIU
BUKOPHCTAHHS CMYTH TMPOITYCKaHHS;

* MYJIbTUIUIEKCYBAaHHS — KOMOIHAIIs JEKUTbKOX KaHaJliB Mepeayl J1aHuX B OJIMH.

PiBens Ne 2. Kanaasnuii pisennb (Datelink)

3niiicHIoe mepenady KaapiB gaHux Big MepexeBoro piBHs (MP) no
®di3uu”oro. Kanpu — 11e JIOriYHO opraHizoBaHa CTPYKTypa, B sIKYy MOXHa IMOMIIIATH
nani. KananpHuil piBeHb KOMIT'IOTEpa- OJEpKyBaya ynakoBye "cupuil" moTik OiTiB,
110 HaaAXosTh Big P, B kajpu JaHuX.

KP 3abe3nedye TouHICTH Tepenadl KaapiB MK Komm'torepamu uepe3 OP. Ile
no3Bosisic MP 3unTyBaTH Tiepenady JaHUX 3 MEPEKEBOTO 3'€MHAHHA (PAKTUYHO
0€3MOMUIIKOBO.

Komu KP mocunae kaap, BiH odikye 3 OOKy OJepyBada IIiITBEPHKCHHS
npuitomy. KP opepxyBaua mnepeBips€ HasBHICTh MOXJIMBUX IOMHUJIOK Tepenadi.
Kanpu, nomkopkeni npu nepenadi, ado KaJpu, OTPUMaHHS SKUX HE TATBEPIKEHO,
HAJICUJIAIOTHCS BIIPYTE.

Kpim ganux, B KO)KHOMY MMaKeTl MICTUThCA afpecHa 1H(opmaris 1, IHOAIL, 3amKc
Npo KiJBKICTh JAaHUX B MakeTi. TakkuM 4WHOM, Mepeka MOXKe Hi3HATHUCS MPO BTPATY
YAaCTHHHU JaHUX. 3MICT 1 CTPYKTypa MaKETIB 3aJICKUTh BiJl TUITY Mepexi. ToMy, SKIIO0
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B MEpEKi BHKOPUCTOBYIOTHCS JBa IPOTOKOJU KaHAIBHOTO PIiBHS (HANPUKIA,
Ethernet i Token Ring), To ms Toro, 11006 BOHH MOTJIM B3a€EMOIISATH MiXK CO00I0, CIIiJ
BUKOPHCTOBYBATH MICT.

[Tpuctpoi, mo acouitorotbes 3 KP aBisoTh co0010 MOCTH, 1HTENEKTyalbHI
KOHIICHTPATOPH 1 TIJIATH MEPEKEBOTo 1HTEpEHCy.

PiBenn Ne 3. MepexkeBuii pisenn (Network)

BianoBinae 3a ajgpecaliito MOBIOMIICHB 1 TIEpEKIIal JIOTIYHUX ajapec 1 IMEH y
¢bi13uuni agpecu. Buxonsuu 3 KOHKPETHUX MEPEKEBUX YMOB, MIPIOPUTETY MOCIYTH Ta
IHIIMX (PAKTOPIB TYT BH3HAYAETHCS MapUIPyT BiJl KOMI'IOTEpa — BIANpPaBHHUKA [0
KOMIT'IOTEpa — ojiepKyBauy. Ha iboMy piBHI BUPIIIYIOTHCS TaKl 3aBJIaHHS, NOB's3aHi
3 MEepex)eBUM TpadikoM, K KOMYTaIlisl TaKeTiB, MapUIPyTU3aIlis 1 IepeBaHTaAXKCHHS.

SAKIo MepekeBHil amantep MapIpyTH3aTOpa HE MOXKE IepenaBaTH BeEJUKi
OJIOKM JaHUX, MOCJIaHI KOMI'IOTEPOM — BIAIPABHUKOM, Ha MEPEKEBOMY pIBHI IIi
0JI0KM po30MBaIOTHCS Ha MEHI, a MepexeBuil piBeHb KOMI'IOTEpa — OJIEpKyBaya
30Mpac 111 1aHl B TOYaTKOBUM CTaH.

[Iporokomn MP BignoBigaroTh 3a BHU3HAYEHHS HAMKpamoro MULIXY
MapHIpyTH3allii TaHUX MK KOMIT'tIoTepaMu. BU3HavyaroTbcs MepexeBi aJipecH, Takl sK
IP (gactuna mportokosiy TCP/IP). OntumanbHuil HUISX JOCTaBKHM iHGopMarii 3
OJIHOTO CETMEHTAa MEpPEXi B 1HINM BU3HAYAIOTh Mapiipytuzatopu. [Ipotokonu He
BIIMOBIZAIOTh 3@ JIOCTABKY JaHUX MO KIHIEBIM ajapeci, a TUIBKK 3HAXOMSTh
HaWKpamum nuisx.

Pigenn Ne 4. Tpaucnoprauii pisensb (Transport)

3abe3neuye OJATKOBUN DPIBEHb 3'€JHAHHS — HIDKYE CEaHCOBOTO piBHA. TP
rapaHTye JIOCTaBKy TMakKeTiB 0e3 IMOMMIIOK, B TiH e IOCHiJOoBHOCTI, 0e3 BTpar i
nyomoBanHs. Ha 1boMy piBHI MOBIIOMJIEHHS TNEpEyNaKOBYIOThCS:  JOBTI
pO30MBaIOTHCS Ha KUIbKa MaKeTiB, a KOPOTKI 00'enHyI0ThbCsl B oauH. Lle 301ibIrye
edeKTUBHICTh nepenavi nmaketiB mo mepexi. Ha TP komm'torepa — onepxkyBaua
MOBIJJOMJICHHSI  PO3MAKOBYIOThCS, BIJHOBIIIOIOTBCS B TEpPBICHOMY BHIJISAL, 1
HAJICUJIAETHCS CUTHAII MIATBEPKEHHS mpuiioMy. TP ympasisie moTokoM, TepeBipsie
MOMWIKK 1 Oepe ydacTh y BHUPINICHHI NPOOJIEM, TOB'SI3aHUX 3 BIAMPaBICHHSIM 1
OTPUMAaHHSM TaKETiB.

[IpoTokomm TpaHcmopTHOro piBHs, Taki sk SPX abo TCP BigmoBimaroTh 3a
nepeaady JaHuX MO0 JIOTIYHMM aJpecaMy, BU3HAYEHUM MPOTOKOJIAMH MEPEKEBOTO
pIBHSL.
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Pienn Ne 5. CeancoBuii piBeHb (Session)

Jlo3Boisie  OBOM JoJaTKaM Ha pI3HUX KOMITIOTEpax BCTAaHOBJIIOBATH,
BUKOPUCTOBYBATH 1 3aBepIIyBaTH 3'€HAHHs, 3BaHe ceaHcoM. Ha 1poMy piBHI
BUKOHYIOTBCS Takl (YHKIII1, sIK PO3Mi3HABAHHS IMEH Ta 3aXUCT, HEOOX1AH1 ISl 3B'A3KY
JIBOX JIOJIaTKIB B MEPEKI.

CP 3ale3meuye CHHXpOHI3ALlI0 MK MPU3HAYCHUMU [UIsI KOPHUCTYyBaua
3aBIaHHSMHU 32 JOTOMOTOI0 PO3CTAHOBKH B TOTOI JAHUX KOHTPOJBHUX TOYOK.
Taxum yuHOM, B pa3i Mepex eBOi MOMIIIKH, MOTPIOHO 3aHOBO MepeAaTy TUIbKH JaHi,
Kl WIyTh 3a OCTaHHBOIO KOHTPOJBHOIO TOYKOI. Ha 1boMy piBHI BHUKOHYETHCA
YIPaBIIHHSA J1aJOrOM MK B3a€MOJIIOUUMH IMPOLIECaMHU, TOOTO PEryJOEThCS sKa 13
CTOPIH 3/1ACHIOE TIepeaady, KOJu, K JOBTO 1 T.1.

Cmyx0u ceancoBoro piBHs npencrasisie NetBIOS.

PiBenn Ne 6. IlpeacraBaunbkuii piseHb (Presentation)

Busnauae ¢opmar, SKA BUKOPHCTOBYEThCA [JIi OOMIHY JaHHUMH MIXK
MepexxeBUMU Komm'torepamu. lleli piBeHb MOKHa Ha3BaTu mepekiagademM. Ha
KOMIT'FOTEPI-BIANPABHUKY JaHl, 0 HAIIMIUIM BiJl NPHUKIAJHOIO PIBHS, HA LBOMY
PiBHI MEPEBOAATHCS B 3arajbHO 3pO3yMUIMNA mpomikuuii popmat. Ha xomm'torepi-
oJiepKyBadi Ha I[bOMY PIBHI BiIOYBa€TbCs MepeKIia 3 MPOMiKHOTO (opmaTy B TOM,
KWW BUKOPUCTOBYETHCS IPUKJIAHUM piBHEM AaHoro Komm'torepa. [1P Bianoigae 3a
MEPETBOPEHHSI TPOTOKOIIB, TPAHCISLIIO JaHUX, iX [MU(pyBaHHA, 3MIHY a0o
MEePETBOPEHHSI 3aCTOCOBYBAHOTO HAOOPY CHUMBOJIIB (KOJOBOT TAOIMIIl 1 PO3IIMPEHHS
rpadiuanx komaun). IIP, kpiM TOro, kepye CTUCHEHHSM AaHUX JUIsl 3MEHILEHHS
nepesiaHux OiTiB.

Ha upomy piBHI mpalffoe yTuiiTa, SKa HA3UBAEThCA peaupekTopoM. [i
MpU3HAYCHHsI — IMepeajpecoByBaTH oOIlepailii BBEACHHA / BUBOIY 10 PECYpCIB
cepsepa.

Pisenn Ne 7. llpuxkaaanuii pisens (Application)

SBnsge cob0 BIKHO Ji JOCTYIY MPUKIAAHUX TMPOTpaM JOMOCIYyT MEpexl.
Lleii piBeHb 3abe3neuye MOCIYTH, 110 O€3MOCepeHbO MIATPUMYIOTH MPOrpPAMHU
KOpHCTYBaua, Taki K MporpamHe 3a0e3nedeHHs i nepenadi ¢aiiis, J0CTyIy 10
0a3 nmaHux 1 enekTpoHHa mnomrTa. [lepeniyeHi HWKYE PiBHI MIATPUMYIOTH 3aBJIaHHSI,
BukonyBaHl Ha [IpP. IIpP ympaBnise 3araabHUM TOCTYNOM [0 MEpEXi, MOTOKOM
JaHUX 1 00pOOKOI0 TOMUIIOK.

32



4. TOIMOJIOT'IA MEPEXI
4.1. Bugu mepex
4.2. Tonomnorisi TUILY «31pKay
4.3. KinbiieBa TomoJIoris
4.4. lluHHA TOTOJIOT IS
4.5. Bubip Tomosorii
4.6. JlepeBoBHUIHA CTPYKTYpa JOKAITBHOI MEpPEXKi

KirouoBi ciioBa: JOKampHAa Mepexka, TOIMOJOTIs, «3IpKay, «IIHHA», «KUIbLEY,
JepEeBOMNOAIOHA CTPYKTYpa.

4.1. Buau mepex

Crnoci0 3'eqHaHHS KOMIT'IOTEPIB B MEPEKI HA3UBAETHCS MONoJ02ieto. ICHYI0Th
HACTyIHI1 BUTUMEPEXK:

- LAN (Local Area Network);
- MAN (Metropolitan Area Network);
- WAN (Wide Area Network);
- GAN (Global Area Network).
B nanomy kypci OyeMo po3riisigaTi TUIbKY JOKaIbHI MEPEXKI.

Jlokanbna mepedxca siBAse cOOOK 3'€THAHHA JEKIUIBKOX KOMITIOTEPIB 3a
JOTIOMOTOI0 BIAMOBIAHOTO alapaTHOrO 1 IPOrpPaMHOro 3a0e3MeYeHHs .

[lepeBaru Big MepexKi:

* po3nonin nanux. Jlani B Mepexi 30epiratotbes Ha 1HeHTpaibHoMy KoMmiT'ioTepi (K) 1
MOXYTh OyTH AocTynHl mig Oynb-axoro K, miaxmtodeHoro no mepexi. Tomy He
Tpeba Ha KO)KHOMY poO0OYOMY MICIII MaTH HAKOMMUYyBayl JJisg 30epiraHHs OJHIET 1 Ti€l
K 1H(hOpMaIIii;

* posnoain pecypciB. Ilepudepiiini npucTpoi MOXyTh OyTH JOCTYMHI IS BCIX
KOPHUCTYBauiB Mepexi ((pakc, mpuHTep 1 1H.);

* po3nofin nporpaM. Bei kopucTyBaui Mepexi MOXKYTh MaTh JIOCTYII 10 TpOrpam, siKi
Oynu OOMH pa3 LEHTPaJI30BAHO BCTAaHOBIJIEHI. [Ipu 1IbOMYy NOBHMHHA MpaIlOBATH
MepexeBa BepCis BIAMOBITHUX IIPOrpam;
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* eNIEKTPOHHA MoIlTa. Bel KopucTyBadl Mepexi MOXKYTh mepefaBaTi abo mpuilMaTu
[IOB1JIOMJICHHS.

[leHTpanbHUI KOMIT'IOTEP BCI€l JIOKAIBHOT MEpeki Ha3uBaeThCs (DailioBuit
cepsep (cepsep). [HII KOMIT'FOTEpH poOOUIl CTAHITIT — KIIIEHTH.

4.2. TonoJiorisi TUILY «3ipKa»

Konneniiis Tormosorii Mepexi y BUTIISAL 3ipxku TMPUNAILIA 3 00JacTl BEIMKUX
EOM, y skiii TOJOBHA MalllMHA OJEpXKye U 0O0poOisie BCl JaHl 3 mepudepiitHux
IIPUCTPOIB K aKTUBHUM BY30J 0OpoOKM JaHux. Lleli mpHHLMI 3aCTOCOBYETHCS B
cucTeMax Iepeaadi JaHWX, HAIPHUKIIAA, B €JICKTPOHHINA momTi mepexi Relcom. Bes
iHdopmamiss MDK JBoMa NepupepiiHUMU POOOUYMMH MICISIMUA MPOXOAHUTH Yepe3
LEHTPaJIbHUI By30J1 00UHCIIOBAIBHOI MEPEKI.

[IponyckHa 3aTHICTh MEPEXKI BU3HAYAETHCS OOUYMCIIOBAIBHOIO MOTYXHICTIO
By3JIa 1 TapaHTYeThCS JJIs1 KOXKHOI poOouoi crauiii. Komiziii (31TKHEHb) AaHUX HE
BUHUKAE.

KabGenbHe 3'enHaHHS JOCHTH MPOCTE, TOMY IO KOXHA poboda CTaHIIisg
MoB'sI3aHa 3 By3JOM. BuTpatu Ha mpokiagky KaOediB BHCOKI, OCOOJIMBO KOJU
LEHTPaJIbHHUI By30J1 TeorpapiyHo po3TallOBaHUI HE B LIEHTPI TOMOJIOT.

[Ipyn po3mMpeHHI OOYHMCIIOBAJBbHUX MEPEX HE MOXYThb OyTH BHUKOPHUCTaHI
paHillle BUKOHAHI KaOeNbHI 3B'A3KHA: 1O HOBOIO poOOYOro MicIs HEO0OX1THO
MPOKJIAJIaTH OKPEMHUM Kabesb 3 LIEHTPY MEPEexKi.

Tononoriga y Burisal 3ipku (puc. 4.1) € HaWOUIBII MIBUAKOAIIOYOIO 3 YCIX
TOTIOJIOTI OOYMCIIOBAIBHUX MEPEX, OCKUIBKM Tepenada JaHuX MDK POOOUYUMH
CTaHI[IIMA  TIPOXOJUTHh 4Yepe3 ULEHTpaIbHUM By30d (Npu  HWOro  TapHIU
MPOIYKTUBHOCTI) IO OKPEMHX JHISX, IO BUKOPUCTOBYIOTHCS TUIBKH ITUMH
pobounMu cTaHiisiMU. YacToTa 3anuTiB Tnepenadi iHgopmarlii BiJ OJHI€I CTaHIIi 10
1HITI0T HEBUCOKA B TIOPIBHSIHHI 3 TI€10, IO TOCSATAETHCS B IHIIMX TOTIOJIOT1SIX.

[TpoyKTUBHICTH OOYMCITIOBAIILHOT MEpEeXi B MEpIIy UYEpry 3aJICKUTH BiJ
MOTY>KHOCTI LEHTpaJlbHOTO (pailioBoro cepsepa. BiH Moxke OyTH BY3bKUM MiCLIEM
0OYHUCITIOBANILHOT MEPEXKi. Y pasl BUXOAY 3 JaAy UEHTPAIbHOIO By3Jia MOPYIIYETHCS
poOoTa BCi€T MEpexi.

[lenTpanbHuil By30J1 KepyBaHHS — (DailIoBHIl cepBep peaizye ONTUMAIbHUIN
MEXaHI3M 3aXUCTy MPOTH HECAHKLIOHOBAHOTO JOCTymy 10 iHpopmamii. Bes
o0YHCITIOBaJIbHA MEPEkKA MOXKE YIIPABIISITUCA 3 11 LIEHTPY.
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ﬁ

dannoBuni cepeep

Puc. 4.1. Tononoris 3ipka

Mepexa Tully 3ipka Mae epeBaru:

* MOIIKO/DKEHHs KaOelro € MpoOJIeMOI0 Uil OJHOTO KOHKPETHOIO KOMII'IOTEpa 1 B
LIJIOMY HE TO3HAYAETHCS HA pOOOTI MEPEKI;

* MPOCTO BHUKOHYETHCS MIAKIIOYEHHsS, Tak sk poboua cranuis (PC) noBuHHA
3'€eIHYBaTUCS TIJILKH 3 CEPBEPOM;

* HAIMHUNA MEXaHI13M 3aXUCTY B1Jl HECAHKIIIOHOBAHOTO JOCTYITY;
* BICOKA MIBUKICTb TIepeaadl JaHUX BiJ poO0YOi CTaHIIii 10 cepBepa.
Henoniku:

* SKIIO CEpPBEP 3HAXOAUTHCA HE B IEHTPI MEpPEeXl, TO MIAKIIOYEHHS JO HHOTO
BIJIJTJICHUX CTaHIIIN MOXke OyTH JOPOTUM;

* Miepeiavya JaHuX B poOOYMX CTaHIIIM 10 cepBepa 1 Ha3aj BiAOyBa€THCS MIBUIIKO. A
IIBUJIKICTD Mepeiadl JaHUX MK OKPEMUMHU POOOYMMU CTAHIIISIMUA MaJia;

* MOTYXHICTh BCI€i Mepexki 3aJekHuTh BiJl MOXIUBOCTEH cepBepa. SKmo BiH
HEJIOCTAaTHhO OCHAIICHHWH a00 MOTaHO HAJAIITOBaHWH, TO OyJe SBISATHCS TaJbMOM
JUISI BCI1€T CHCTEMH;

* HEMO>KJIMBA KOMYHiKallis Mk okpemumu PC 6e3 cepsepa.
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4.3, KijbueBa TomoJoris

[Ipu kinbIEBiM TOMOJOTIT Mepexki poOOUil CTaHIII MOB'sI3aH1 OJIHA 3 1HIIOKO T10
KUIBITI0, TOOTO poOoua craHuis 1 3 poOouoro craHiier 2, poboua craHiis 3 3
pobGodoro cranmiero 4 1 1.0. OcTaHHsS poOoya CTaHIlA TOB'A3aHa 3 TEPIIOIO.
KoMmyHikaIiiHuii 38'130K 3aMHUKAETHCS B KijbIle (puc. 4.2).

danrinosum cepBep

—

N

Puc. 4.2. KinpeBa Tormosoris

[Ipoknanka kabesniB BiJl OJHIET poOOYOi CTAHIlT 10 1HINIOI MOXKe OyTH JOCHUTh
CKJIQJIHOIO 1 IOPOT010, 0COOIMBO AKIIO reorpadiyHe po3TallryBaHHsS poOOYMX CTaHIINA
nanexo Bim (opmu Kinbllg (Hanmpukiaa, B JiHII0). [IoBiOMIIGHHS HHUPKYITIOIOTH
perynspHo 1o kKoiy. PoOoda cTaHiisi mMocuiae MO BU3HAYEHIN KIHIEBIH anpeci
iH(pOopMaIrito, monepeHLO OTPUMABIIH 3 KUTbIIA 3anuT. [lepecunanHs MoBiJOMIICHD €
ny’)Ke e(PEeKTUBHUM, TOMY IO OUIBIIICTh TOBIAOMJIEHh MOKHA BIJIPABISITH «B
JIOpOTY» MO KabOesbHIM cUCTeMi OJHE 3a IHIIUM. Jly>)kKe MpOCTO MOXKHA 3pOOUTH
KUTBIIEBUM 3amuT Ha Bcl cTaHuii. TpuBamicTh nepenayi iH(opMailii 301IbITYEThCS
MPOMOPLIHHO KUTBKOCTI pOOOYUX CTAHIIIH, 1110 BXOAATH B 00UNCIIOBATIbHY MEPEKY.

OcHoBHa mnpo6iemMa NPH KIJIBLEBIH TOMOJIOTII MOJiArae BTOMY, IO KOXKHA
poboua cTaHIlis MOBUHHA aKTUBHO OpaTH ydacTh B IiepecuiianHs iHdopmMailii, 1 B pasi
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BUXOMy 3 Jlagy xoda O OfHi€l 3HHMX BcA Mepexa mapaiizyeTbcs. HecmpaBHOCTI B
KaOeNmbHUX 3'€THAHHSAX JIOKAMI3YIOThCA Jierko. [limkimtoueHHs HOBOi poO040i cTaHIii
BUMara€ KOPOTKOCTPOKOBOTO BHMHKAHHS MEpPEXi, TOMY IO TMiJ 4Yac yCTaHOBKU
KUTblle MOBUHHE OyTH po3iMkHyTe. OOMEXEHHsS Ha JOBXKHHY OOYMCIIOBaJIbHOI
MEpEeXKl HEICHY€, TaK SIK BOHO, B KIHIIEBOMY pPaxXyHKY, BHU3HA4Ya€TbCS BUKIIOYHO
BIJICTAHHIO MK JIBOMa POOOYHMH CTAHITISIMH.

CrnemnianpHoro (HOpPMOIO KIUJIBIIEBOT TOIOJIOTIT € JIOTiYyHA KUJIbIIEBa MeEpeka
(puc 4.3).

: [ 1
o - MacuBHUMK < -~ L k1
dalinosuii cepsep
PP e KOHLEHTpaTop —
MNacusHUM AKTUBHUM
KOHLLEHTpaTOpP KOHLeHTpaTop
/ ‘-\
= SN =V =
Fd Y Z N2 N

AKTUBHUM
KOHLLEHTpaTOpP

L]

[ ]
=Y Wi

=N

Puc. 4.3. Kispesa joriusga TOmoJiorist

@Di3MYHO BOHA MOHTYETHCS SIK 3'€IHAHHS 31pKOBUX TomoJorid. OkpeMi 31pKu
Hub -
KOHLIEHTPATOP), SIKI YKPAiHCHKOIO TaKOXk 1HOJII HA3UBAIOTh «Xa0». 3ajexHo Bij ynucia

BKJIFOUAIOTBCS 32  JOMOMOIOI0  CHEI[lalbHUX KOMYTaTOpiB  (AHIJ.
poOOYMX CTaHII 1 JOBXHHM KaOemto Mk poOOYMMH CTaHIISIMH 3aCTOCOBYIOTH
aKTUBHI a00 MACHBHI KOHIIEHTPATOPU. AKTHBHI KOHIICHTPATOPH JOJATKOBO MICTATH
MIACHIIOBaY  JIsl  miaAKiarodeHHs Bigx 4 g0 16 pobGoumx cranmiil. [lacuBHWMIA
KOHIIEHTPATOpP € BHUKIIOYHO PO3Tay:KyBaJIbHHUM MPUCTPOEM (MAaKCUMyM Ha TpH
poboui crauIlii). YmpaBiaiHHS OKpPEMOIO pOOOYOI0 CTAHITIEI0 B JIOT1YHIM KUTBIIEBIH

Mepexi BiOyBaeThCs Tak camMo, SK 1 B 3BUYAMHIA KUIbLeBid Mepexi. KoxHiit
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poOouoi cTaHLIi MPHUCBOIOETHCA BINMOBIAHMM il aapec, 3a SKUM MEPEIAEThCS
KepyBaHHs (BIACTapUIOTO0 JO MOJIOAIIOTO 1 BiJ CamMOro MOJIOJALIOTO IO Camoro
ctapuioro). Po3puB 3'eqHaHHs BinOyBaeThCsA TUIBKH ISl HUXKYE PO3TALIOBAHOTO
(HaMOMIKYIOT0) By3J1a OOYMCITIOBATIFHOT MEPEXKi, TaK IO JIUIIE B PIAKICHIUX BUMAJIKAX
MO3K€ TOpYIIyBaTHCS poOOTa BCi€l Mepexi.

IlepeBaru:

* OCKLTBKH 1H(OpPMAITiS MOCTIHHO MUPKYIIOE MO KOJIY MK TOCIITOBHO 3'€THAHUMU
KOMI'FOTEPAMH, TO ICTOTHO CKOPOUYYETHCS Yac JIOCTYITY 110 WX TaHUX;

* HeMae OOMEXEHb Ha JIOBXKHHY BCi€l MEpexi, TO B MEpEXi Ma€ 3HAUYEHHS TUIbKU
BIJICTaHb MK OKPEMHMHM KOMII'FOTEPaMH.

Henmomiku:

* yac mepenayl JaHUX 30UIBIIYETHCS TMPOMOPIINHO YHUCTY 3'€HAHUX B KUIbLIE
KOMIT'FOTEPIB;

* KO’)KHa pobOoya CTaHIlisI IpUYeTHA J10 mepenadi gaHux. Buxin 3 mamy oaHiel cTaHIii
MO IMapaji3yBaTH BCIO MEPEXKY, SIKIIO HEBUKOPHUCTOBYIOThCS CIEIIalIbHI TIepeXiaHi
3'€IHAHHS;

* IpU MIAKIIOYEHHI HOBUX POOOYMX CTaHINN Mepeka MOBHHHA OYTH KOPOTKOYACHO
BUMKHEHA.

4.4, IluHHA TOIOJIOTis

[Tpu mmHHINA TOMOJOTIT cepenoBulle nepeaadi iHpopMmallii mpecTaBISETHCS B
dbopMi KOMYHIKAIIITHOTO TUIAXY, TOCTYITHOTO JJIs BCIX POOOYMX CTaHIlIN, O SKOTO
BOHM TOBMHHI OyTH miakmodeHi. Bci poboui cradimii MoXyTh Oe3mocepeaHbo
BCTYINAaTH B KOHTAKT 3 OyAb-SKOK pOOOUOIO0 CTaHIIE€I0, HASBHOIO B Mepexi. Poboul
cTaHlii B Oynb-akuil yac 0e3 nepepuBaHHs poOOTH BCI€T OOUMCIIIOBAIBHOI MEpexi,
MOXYTh OyTM miaKdo4eHi 10 Hei abo BiakmodeHi. DyHKIIIOHYBaHHS
00YHUCITIOBAILHOT MEPEXK1 HE 3aJIEKUTD B1ICTaHy OKpeMOi poO0YOi CTaHIIii.

VY cranpapTHiil cuTyarii Juist MHHOI Mepesxi Ethernet yacTo BUKOPUCTOBYIOTH
ToHKUM Kabenb abo Cheaperaet-kabenb 3 TPIMHUKOBUM 3’ €AHYBaueM. BiKIIIOUeHHS 1
OCOOJIMBO MIIKJIFOYCHHS JI0 TaKOT MEPEXKi BUMArarTh PO3PUBY IITUHH, 110 BUKIIUKAE
MOPYIICHHST IHUPKYIIOYOro MOTOKYy iH(opmarii 1 3aBucaHHs cucremu. HoBI
TEXHOJIOT1i TPOTOHYIOTh TACUBHI INTENCENbHI KOPOOKHW, uYepe3 sSKi MOXKHa
BUIKJTIOUATH 1/a00 MiAKIIOYATH poOOYl CTaHIi Mg 4ac poOOTH OOYHUCITIOBAIBHOT
MEpexi.
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| ¢aﬁnosuﬁf cepsep

Puc. 4.4. CtpykTypa LIMHHOT TOMOJOT11

3aBAskd TOMY, IO poOOYl CTaHII MOXHA MIJKIIOYaTH 03 TepepuBaHHS
MEpPEKEBUX MPOLECIB 1 KOMYHIKALIMHOTO CEPEIOBUINA, JYXKeE JIETKO MPOCIyXOBYBAaTH
1H(popmarlito, ToOTO BIArayKyBaTH 1HPOPMAILIIIO 3 KOMYHIKAI[IHHOTO CEpeIOBULIA.

VY JIBC 3 npsiMmoro (He MOAyJIbBaHOIO) IMepefavero iHpopMallii 3aBXKIu MOXKE
ICHYBaTH TUIBKU OJHA CTaHIIis, 0 niepeaae iHpopmaiiro. [ 3ano0iranHs Komi3ii y
O1IBIIIOCTI BHUIAJKIB 3aCTOCOBYETHCS YaCOBHUM METOJ TOJLUITY, 3TIAHO 3 SKUM IS
KOYKHOT MIAKITIOYEHO1 poO0YOi CTaHIlli B IEBHI MOMEHTH 4acy HaJa€ThCs BUKIIOYHE
MpaBO Ha BUKOPWCTaHHS KaHATy mepefadi AaHWX. 1OMy BUMOTH IO TPOIMYCKHOI
31aTHOCTI ~ OOYHMCIIOBAJBHOI ~ MEPEXl MpU  MIABUIICHOMY  HABAaHTAXKEHHI
MIJBUILYIOTHCSA, HAIPUKJIIA, TP BBEJICHHI HOBUX poOouux craHiiil. Poboul craHimii
NPUEAHYIOTHCS IO IMMHU 3a jgoromororo npuctpoiB TAP (anrn. Terminal Access
Point - touka migkmroueHHs TepmiHana). TAP sBise co0o0r0 coeialbHHUNA THIT
3'€THaHHA IO KOAKCI1aJbHOTO Kabemto. 30H roa4acToi (GopMu BIIPOBAIKYETHCS Yepe3
30BHIIIHIO OOOJIOHKY 30BHIIIHBOIO MPOBIHUKA 1 IIAP A1€JIEKTPUKA 10 BHYTPIIIHBOTO
MPOBIJTHUKY 1 IPUEAHYETHCS 10 HHOTO.

Y JIBC 3 MoaynpOBaHOK MIMPOKOCMYTOBOIO mMepenadero iHdopmairii pi3Hi
poOoui cTaHLli OTPUMYIOTh, y MIpy MOTpeOH, 4YacTOTy, Ha SKId poOoYl CTaHIii
MOXYTh BIJIIPABISATA 1 OTpUMYyBaTH 1Hpopmaiito. JlaHi, 10 NepecuarThbes,
MOJYJIIOIOThCS. HA BIJAMOBIAHMX HECYYHUX YACTOTaX, TOOTO MIXK CEPEIOBUIIEM
nepenadi iHGopmMarliii i poOOYMMHU CTAHITIIMH 3HAXOIATHCS BIAMOBIAHO MOASMH JIJIS
Momymsiii 1 memomynsamii. TexHika IMHMPOKOCMYTOBHX TOBIIOMJIEHB JO3BOJISIE
OJIHOYACHO TPAHCIIOPTYBAaTH B KOMYHIKAI[IHHOMY CEpeOBHILI JOCUThH BEIUKHUI 00CsT
iH(opMmarii.
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JIJisl TOAabIIOT0 PO3BUTKY JUCKPETHOTO TPAHCIIOPTYBAHHS HE TPAa€ PO, sKa
nepBUHHA 1H(OpMAallig MoaHa B MOJeM (aHanorosa abo 1udpoBa), Tak K BOHA BCE
OJIHO HaJajll Oyie mepeTBOpeHa.

IlepeBaru:
* HEBEJIMKI BUTPATH Ha Kaleb;

* poboui crTaHIii B OYyIb-SIKMM MOMEHT Yacy MOXYTh OYTH BCTaHOBJIEHI a0o
BIJIKJTIOUEH1 0€3 rmepepruBaHHs POOOTH BCIET MEPEXKi;

* poOoui CTaHIl1 MOXYTh KOMyTyBaTuCs 06€3 cepBepa.

Henmomiku:

* ipu 0OpHMBI KaOEII0 BUXOUTH 3 JIaay BCA JIUISHKA BiJl MICISIPO3PUBY;

* MOXIIMBICTb HECAHKI[IOHOBAHOTO MIJKIIOYEHHS JI0 MEpEexI,

OCKUIBKH  JJIA

30uTbIeHHs yncia PC Hemae HE0OX1JHOCTI B EpepUBaHHI pOOOTH MEPEXKI.

4.5. Bubip TomoJiorii

Icnye Oesmiu ¢akTopiB, AKi HEOOXIHO BPaxOBYBaTH MpU BUOOPI HAMOLIBII

MPUIATHOI 0 JIaHOi cuTyalii TonoJorii (AuB. Tadm. 4.1)

Tabmunsa 4.1.

OCHOBHI XapaKTEPUCTUKHU TOMOJIOT1H 00UHCITIOBATEHUX MEPEK

TonoJiorist 00UMCITIOBAIBHUX MEPEXK
XapaKTEepUCTUKHU . .

3ipka Kinene [Iuna
Bapricth po3mmpeHHs He3nauna Cepenns Cepenns
ITpuennanns aOOHEHTIB [TacuBHe AKTUBHE ITacuBHe
3axucCT B1J BIIMOB He3znauynmit He3naunuit Bucoxwuit
Po3mip cucremu bynp-siki byab-siki Ob6mexeHi
3axucT BiJ TpociyxoByBaHHs | JloOpuit Job6pnii He3naunuii
BapTicTp miIKIFOYeHHS He3nauna He3nauna Bucoxka
[ToBeninka cuctemu  mpu | Xopoiia 3a0BUIbHA [Torana
BHCOKHMX HAaBAHTAKCHHSX
MosxnuBicTeh TpamoBatd B | Jlyxe xopouia Xopouia ITorana
PEXKUMI PEAIbHOTO Yacy
Po3Bojaka kabens Xoporia 3ag0BiIbHA Xopora
OG6cayroByBaHHs Jyxe xopoiie Cepenne Cepenne
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4.6. lepeBoBuana crpykrypa JIBC

[Topsi 3 BIIOMUMH TOTIOJIOTISIMHA OOYHMCITIOBAIBHUX MEPEXK «KLUIBIIE», «31pKay
«IIMHAY», Ha MPAKTHUIll 3aCTOCOBYETHCA 1 KOMOIHOBaHa, HANpHUKIaA JAEpeBOMNOaI0HA
(puc. 4.5). BoHa yTBOPIOEThCS B OCHOBHOMY Y BUTJISII KOMOIHAIIN BUIIIE 3TaJaHUX
TOMOJIOTIN OoOuMCIoBaNbHUX Mepex. OcHOBa JepeBa OOYMCIIOBAIBHOI Mepexi
(KOpiHB) PO3TAIIOBYETHCS B TOYIN, B SIKIM 30MparOThCsl KOMYHIKaIlIiHI JIiHIT
iHbopMarlii (TiIKK AepeBa).

daiinosui ] cepsep I l

25

. QE

Puc. 4.5. JleperoBuana ctpykrypa JIBC

OOuncmoBaIbHI MEpeXi 3 JEPEBOMOIOHOI0 CTPYKTYPOIO 3aCTOCOBYIOTHCS
TaM, JIe HEMOXJIMBE Oe3rmocepeaHe 3acTOCYBaHHS 0a30BHX MEPEKHHUX CTPYKTYp B
qucTOMy BUIUISIAL. [l MIAKITIOUEHHS BEIMKOI KUTBKOCTI POOOYMX  CTaHINN
BUITMIOBITHO aJalTepHUM IIjlaTaM 3acTOCOBYIOTh MEPEXKEBl mMifcuiIoBadi 1/abo
koMmyTtaTopu. KomyTtaTtop, 10 BOJIOAIE OJHOYACHO 1 (YHKLISIMU TMiACHIIOBayYa,
HA3WBAIOTh aKTUBHUM KOHIICHTPATOPOM.

Ha nmnpaktumi 3acTocoBylOTh JBa 1X PI3HOBHAM, IO 3a0€3MeuyroTh
MIIKTIOYEHHS BIAMOBIAHO BOCBMH a00 mIicTHaAATH JHiA. [IpucTpiii, 10 sKoro
MOKHA MPUETHATH MAKCUMYM TPH CTaHIIl1, HA3UBAIOTh MACHBHUM KOHIIEHTPATOPOM.
[lacuBHUMIT KOHIIGHTpAaTOp 3a3BWYail BHKOPHUCTOBYIOTH SIK pO3rayly’)kyBad. BiH
HeroTpeOye  miacwitoBava. IlepeaymMoBOIO It MIAKITIOYEHHS  MMACHBHOTO
KOHIIEHTpaTopa € Te, 110 MOXKJIMBa MaKCHMMallbHa BIJICTaHb J10 poO0OYOi CTaHLii He
MOBUHHA MEPEBUIILYBATH JCKIIBKOX JECATKIB METPIB.
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5. KOMIIOHEHTH JIOKAJIbBHOI MEPEXKI
5.1. Cxnan 10KambHOT MEpPEeXi.
5.2. ®aiinoBuii cepsep.
5.3. PoOoui cranii.
5.4. MepexeBi aganTepH.
5.5. MepexeBi nporpamHi 3aco0H.
5.6. KabGemni.

KitouoBi cioBa: aOOHEHTCHKI CHUCTEMH, MEpEeKeBe OOJaJHAHHS, MEpeKeBi
orepaliifHi CUCTeMHU, KOMYHIKalllifHI KaHaJIU, MEPEKEBE MporpaMHe 3a0e3MeUeHHs,
poboul craHilii, ¢hailsioBUil cepBep, MEPEKEBUIN aanTep, Kabe.

5.1. Ckiaaa 10KaJIbHOI Mepe:Ki

JlokanpHa Mepeka CKJIaIaeThCs 3 TPhOX OCHOBHMX arapaTHUX KOMIIOHEHTIB 1
JIBOX TPOTPAMHUX, SIKI TMOBUHHI MpAaIfOBATH Y3TOJuKeHO. [l KOpekTHOi poOoTH
MPUCTPOIB Y MEPEeXkl iX MOTPIOHO MPaBMIBLHO IHCTAIIOBATH 1 BCTAHOBUTH PoOOUI
napaMeTpH.

OCHOBHMMHU anapaTHUMU KOMIIOHEHTAMU MEPEXKI € TaKi:
1) AOGOHECHTCBKI CHCTEMHU:
* KOMIT'FOTEpH (poOoUi cTaHIlli a00 KIIIEHTH 1 CEPBEPH);
* IPUHTEPHU;
* CKaHEepH Ta IH.
2) MepexeBe 001aHAHHS:
* MEpEKEBI aJlaNTEPH;
* KOHIICHTpaTopu (xabmn);
* MOCTH;
* MapUIPYTU3ATOPH Ta iH.
3) KomyHikarriitHi kaHasu:
* xa0eni;

* po3'emu;
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* IPUCTPOI Nepeadi 1 IpuioMy JaHUX B OE3POTOBUX TEXHOJOT1SIX.
OCHOBHUMU TTPOTPAMHUMHU KOMITOHEHTAMHU MEPEX1 € HACTYITHI:

1) MepexeBi onepariiiiii CHCTEMH, JIe HAaHOUTBIIT BiZJOMi 3 HUX IIE:

* Windows NT;

* Windows for Workgroups;

» LANTtastic;

* NetWare;

* Unix;

e Linux 1 T.1.

2) MepesxeBe nporpaMHue 3a0e3neycHHs (MepexeBi CIyxO0n):

* KJITIEHT MEPEeXKI;

* MEpeKeBa KapTa;

* IPOTOKOJT;

* CiIy0a BIJIIaJIEHOTO JOCTYITY.

JlokanbHa Mepexxa — 11€ CYKYITHICTh KOMII'FOTEPIB, KaHAIIB 3B'A3KY, MEPEKEBUX
ajanTepiB, 110 NPAIIOIOTh MiJ YIPaBIIHHIM MEPEXKEBOI OIMepaliiiHOl CUCTEMH 1
MEpEKEBOT0 MPOrPAMHOIO 3a0€3MeYEHHS.

VY JIBC xoxen IIK Ha3uBaeThCcsi poOOYOIO CTAHIIEIO, 32 BUMHSITKOM OJHOTO
a00 KUIBKOX KOMIT'FOTEPIB, sIK1 MPU3HAYEHI JIsl BAKOHAHHS (DYHKIIIH.

5.2. MaiisioBuii cepsep (PC)

oMy B Mepexi HAIGKHTh LEHTpadbHA pPOIb 1 TOMY IOBHHEH
BUKOPHCTOBYBATUCS JOCHTHh IMOTY)KHHH KOMIT'IOTEpP 3 PO3BUHCHOIO mepudepiero B
3aJIKHOCT] BIJl 4yMcia MIAKIIOYeHUX poOoumnx cranmiil (Pentium). Komm'torep 3
muHamu EISA, MCA, VLB, PCI rapantye Oinpln mBUAKY Tepenady JaHUX,HIK
muHa [SA. ®C namae 3acobu, MO MO3BOJSIOTH KOPUCTYBauaM MEPEXi CIHIIBHO
npaioBatu 3 (aitmamu. PaitoBHil cepBiC peai3yeThCsl 3 JOMOMOTOI0 MEPEKEBUX
JIOJIaTKIB 3 (PYHKIISIMH 30€piraHHs, BIUIYYCHHS Ta MepeMillieHHs JaHuX. B ganuit vac
icayroth Taki monyssapai @C: Windows NT, Windows Server, Net Ware, Banyan
VINES.
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Tunu daitoBoro cepaicy:
* mepenava Qaiimis;
* 30epiranHs (aitiiiB 1 MepeHeCEeHHS JaHUX;
* CUHXpOHI3allisl (paiijIiB Mpyu OHOBJICHHI,
* apxiByBaHHS (aiis;

[lepenada ¢aimiB — KOpUCTyBadl NepecHIaloTh (Gaiam MK KIEHTaMH 1

cepBepamu. Koxna Mepexena omepartiiina cucrema (OC) mae CBiil piBeHb 3aXHUCTY
(aitmis.

30epiranHs (aisiB 1 NEPEHECEHHs JaHUX. AJMIHICTPATOP MOBUHEH 3HAXOJUTH

HalOUIbII NPUAHATHUM 1 epeKTUBHUN croci0 30epiraHHs BCiX JaHUX. [CHYIOTH Tpu
OCHOBHI KaTeropii mpucTpoiB A 30epiranHs: odJaiiHOBI (aBTOHOMHI), OH-JIAHOBI
(HEaBTOHOMHI); HalliBAaBTOHOMHI.

HeaBTOHOMHI NpUCTPOi ABISIIOTH COOOIO JKOPCTKI AMCKHU. [HQopMario 3 HUX
MOYHa OTPUMYBATHU JTy>ke MBUAKO. [lam'sTh nopora. JIMCku MOKHA 4acTO MIHSITH.

B aBTOHOMHUX MNPUCTPOAX BUKOPUCTOBYIOTHCS MArHiTHI CTPIYKH 1 3MIiHHI
ONTHYHI JTUCKHU. BMimarTs Benuki o0caru iHdopmanii. Hemponik — HEOOX1IHICTD X
YCTaHOBKM Ha KOMI'toTep. HamiBaBTOHOMHI IPUCTPOT HETOPOTi 1 BMIIIAIOTh BEJIHKI
obcsru iHdopMartlii. YcTaHOBKa iX BiOYBa€ThCS aBTOMaTUYHO.

CunxpoHizaitis (GairiB 1pyu  OHOBJICHHI HEOOXiJaHA JJis1 3a0e3MeueHHS

HAsBHOCTI Y KOXXHOTO KOPHCTyBada OCTaHHbOI Bepcli daiiny (D). Bigcrexyroun
MITKy aatu/yacy @ 1 iMmeHa xopucTyBauiB, cHHXpoOHi3aiis ® rapanTye BHECEHHS B
HUX 3MIH B XPOHOJIOTTYHOMY HOPSAJIKY 1 TPaBUIbHE OHOBJICHHS.

ApxiByBaHHs (DailJliB — 1€ TPOLIEC PE3EPBHOTO KOIMIIOBAHHS Ha aBTOHOMHI

IIPUCTPOI.
Kpim (aitnnioBux cepBepiB iCHYIOTb:
* CepBEpH IPYKY;
* CepBEPH JI0JIATKIB;
* CCpBEPH MOBIIOMJICHB;

* cepBepu 0a3 JaHuX.
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5.3. Po6oui cranmii (PC)

Ix ocHameHHs B Mepexi 3alexuth Bil cepBepa. Skmo PC BumineHa
[EHTpaJIbHa poJib, TO B sIKOCTI PC MOXYThb BUKOPHUCTOBYBATHCSI MEHII MOTYXKHI
MaIIuHU.

B oaHOpaHroBiii Mepexxi, UMM Kpallli OKpeMi CTaHIIli, TUM Kpallui pO3IOIiI
pecypciB BcepeanHi Bciei Mepeski. [JJopori mepudepiitai npuctpoi (Mogemu, Qaxcw,
MPUHTEPH, KOPCTKI 3MIHHI JUCKH IT.J.) HEOOXITHO BCTAaHOBIIOBATH HA OJHIN
pobouiii cTaHIliil (pecypcu TOCTYIHI BCIM KOPHUCTYyBadaMm).

Po6oua cranmis (workstation) — e aOOHEHTChKa CHCTEMa, CIIeIiaai3oBaHa Il
BUPIIIICHHS TIEBHUX 3aBJaHb 1 sIka BUKOPUCTOBYE MEPEKEB1 pecypcu. Jlo MepexeBoro
MporpamMHoOro 3abe3neueHHs poOovoi CTaHIlli BIIHOCATHCS TaKl CIIyKOU:

* KJIIEHT JJIS1 MEPEK;

* ciyk0a Joctymy 10 ¢haiiiB 1 MPUHTEPIB;

* MEPEKEB1 MPOTOKOJIH JJIS JAHOTO THUITY MEPEK;
* MEpeXKeBa IJ1aTa;

* KOHTPOJIEP BIJIJAJICHOTO JIOCTYITY.

PoGoua craHIisl BiAPI3HAETHCS BijJ 3BUYAHHOTO aBTOHOMHOTO MEPCOHAIBHOTO
KOMI'FOT€pa HACTYITHUM:

* HasIBHICTIO MEPEKEBOT KapTH (MEPEKEBOT0 ajianrepa) i KaHary 3B'sI3KY;

* Ha ekpani mija yac 3aBaHTakeHHss OC 3'BJISIIOTHCS JTOJATKOBI MOBIJOMIJICHHS, SIKi
1H(POPMYIOTH TIPO T€, IO 3aBAaHTAXKYETHCS MEPEIKEBa OIepalliiiHa CUCTeMa;

* Tiepell MOYaTKOM POOOTH HEOOXIAHO TMOBIJIOMHUTH MEPEKEBOMY MPOTPAMHOMY
3a0€3MeUeHHIO 1M's KOpUCTyBaya 1 napoib. Lle Ha3uBaeThCs MpPOUEAYPOIO BXOIY B
MEPEKY;

e micnsa makaoueHHs g0 JIBC 3'4BisitoTbCs  JOAATKOBI  MEpeXeBl JAUCKOBI
HaKONHM4YyBayi;

* 3'ABIIIETHCS MOXJIMBICTb BUKOPHUCTAHHS MEpEXKEBOro OOJaJHaHHS, SKE MOXeE
nepe0yBaTH JaleKo BiJl poO0YOro MiCL.

5.4. Mepe:keBi ananrepu

Komn'torepu B Mepexy MiAKIIOUAIOTECA 3 JOMOMOIOI0 IUIaT MEpPEekKEeBUX
amanrtepiB. [lmara mepexxeBoro amantepa B MOE€IHAHHI 3 JpaiiBepoMm 3abe3neuye
BUKOHAHHS (YHKIIA NPOTOKOIIB KaHAJIbHOTO PIBHSA, 10 BUKOPUCTOBYIOTHCS
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KOMIT'FOTEpPOM, MIAKIIOYEHUM 10 Mepexi, Takoi sk Ethernet abo Token Ring, a Takox
yactuau QyHkuii dizuunoro piBHA. KpiM 1boro mMepexeBuil agantep BCTaHOBIIOE
3B'SI30K MIXK ITPOTOKOJIOM MepexkeBoro piBHS, KU IUIKOM 1 TIOBHICTIO peaii3yeTbes
3acobaMu orepariiitHoi CUCTEMH, 1 MEPEKEBUM CEPEOBHILIEM TMepeaadl TaHuX, 1110 B
OUIBIIIOCTI BUMNAIKIB € KabejaeM, NpHEIHAHUM [0 ajamnrtepa. PoOoua craHIris
BINPABIIsi€ 3alUT 4Yepe3 MepexeBuil ajgantep 10 (ailJIoBOro cepBepa 10TpUMye
BIJIMOBIAL Yepe3 MEPEekKEBUM ananrtep, Koy (aiyioBuil cepBep roToBUil. MepekeBi
aJanTepyu pa3oM 3 MEPEKEBHM IMPOrpaMHUM 3a0e3MedeHHSIM 37aTHI pO3Ii3HABaTH 1
00pOOIIATH TOMUIIKH, SIKI MOKYTh BUHUKHYTH 4€pe3 eNeKTPUIHI MePeIIKoIn, KOMi3ii
Yy TIOTaHy poOOTy 00J1aTHAHHS.

OcTtaHHI THIH MEPEKEBUX aTanTepiB MiATpuMYyIOTh TexHomoriro Plug and Play
(BcTaBnsAil 1 mpaifoi). SKIoO MepexeBy KapTy BCTAHOBUTHB KOMIT'IOTEpP, TO MpHU
NEepIIOMy 3aBaHTaKECHHI CHCTEMa BH3HAYMTH THII aJanTepa 1 3alpoCUTh HOMY
IparBEPHU.

Pi3Hl THOM MepexeBUX aJanTepiB BIAPI3HAIOTHCA HE TUIBKH METOJaMU
JOCTYILy 10 KaHaly 3B'sI3Ky Ta IPOTOKOJIaMU, aJie 1€ 1HACTYITHUMHU NTapaMeTpaMHu:

* MBUIKICTH TIEpeaaui,;

* 00’eM Oydepa 11 makera,

* THIT IIWHU;

* IIIBUJIKO/I1S IITUHU,

* CYMICHICTb 3 PI3HUMHU MIKPOIIPOIIECOPaMU;

* BUKOPHUCTAHHIM NPSIMOTO OCTyMy A0 nam'sati (DMA);

* aJipecailisi MOpTiB BBEJICHHS / BUBOJTY 1 3aIUTIB MEPEPUBAHHS;
* KOHCTPYKIIISI pO3'eEMY.

MepexeBuit agantep 1 HOro ApalBep 3M1MCHIOIOTh OCHOBHI (PYHKITT, HEOOX1TH1
JUTSL TOCTYITy KOMITHOTepa 0 Mepexi. [Ipoiiec mepecunanHs JaHUX CKIAA€ThCS 3
HACTyMHUX KPOKIB (sKi, MPUPOJHO, MPU OTPHMMAHHI TMAKETY PO3TAIIOBYIOTHCS B
3BOPOTHOMY MOPSAKY).

5.4.1. Ilepenaua nanux

JlaHi, po3MilieHI B OINEpPaTUBHIN MaM'aTi KOMIT'IOTEpa, MepeAaroThCs 0
MEpPEKEBOr0o aJlanTepa 4yepe3 CUCTeMHY MuHY. [Ipu 1bOMy 3aCTOCOBYETHCS OAHA 3
TaKMX TEXHOJOrii: npsamuii goctyn go nam'sti (DMA — direct memory access),
3arajbHa IaM'saTh a00 MPOTPaMOBaHE BBEJICHHS / BUBEICHHSI.
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5.4.2. Po3mimeHnHsi 1anux B 0ydepi

[[IBuaKICTH, 3 SIKOIO KOMIT'IOTEp 00poOsisie iH(opMallito, BIAPI3HIETBCSA Bif
MIBUJIKOCTI TIepenadi JaHuxX Mo Mepexi. Sk Hachimok, miara MepeXeBoro agantepa
MICTUTh Oydepu mam'sari, sIKi BUKOPUCTOBYIOTHCS Ui HAKOMMYEHHS 1 30epiraHHs
JaHUX 3 TIEI0 METOI0, MO0 I JaHl MOKHA Oysi0 00poOATH TopIisiMU (IKCOBAHOTO
oOcsary. 3BuyaitHa T1utata angantepa Ethernet mae Oydep posmipom 4 Koaiita,
MOUICHUN HAYaCTUHU JUIS Tepeaadi 1 npuiiomy, nmo 2 Ko6arita koxna. [Inmatu Token
Ringi amantepu Ethernet Bucokoro kiaacy MoXXyTh BOJIOAITH OydepoM po3mipom 64
Ko6aitta 1 Ounbiie, skuii Moke OyTH po30MTHH Ha oOjacTi mpuioMy 1 mepenadi
JIOBUIBHAM YHHOM.

5.4.3. CTBOpeHHs KPPy

MepexeBuil amanTep OTpUMYy€ JaHl, yHakoBaHI MPOTOKOJIOM MepexeBoro
PI1BHSI, 1 IHKAICYJIIOE X BKaJp, SIKUM BKIIIOYAE BIACHE 3aroJ0BOK KaHAJIBHOTO PIBHA 1
nocTiHdopmailito. 3aJIe)KHO BiJl pO3MIpy MakeTa 1 BUKOPUCTOBYBAHOTO MPOTOKOIY
KananbHoro ypoBHs, ajgantepa, MOKIUBO, TAaKOXK Oy/e MOTPIOHO MOJUIMTH J1aHi HA
CEerMEHTH BIANOBIIHOrO po3Mipy s mepenadi ix B mepexy. Kaapu Ethernet,
Harpukiaz, nepeHocsats 1500 OaliT gaHux, B Toi yac gk kaapu Token Ring MOXyTh
MICTUTA CETMEHTU po3MmipoMm 10 4500 Oaiit. Ins BximHOro Tpadiky Mepe:KeBHi
ajanTep 34UTye iHpopMallio B Kaapu KaHambHOro piBHS, MEepeBipsi€ iX Ha HASIBHICTD
IIOMUJIOK 1 BHU3HAYa€, YU IOBHHEH TaKeT OYTH MepeIaHuil HACTyIMHOMY PIBHIO
MPOTOKOJIBHOTO CTeKa. SIKIO Tak, To aganTep BUAAISIE OO0JIOHKY KaJpy KaHAIBHOTO
PiBHS 1 Iepeaae BKIAAEH] AaHl NPOTOKOy MepekeBoro piBHsL.

5.4.4. YupasJ/iiHHSI 10CTYIIOM 10 Cepea0BHUILA

MepexeBuil amantep TaKOXX HECE BIAMOBIIAIBHICTE 3a apOITpaXk IOCTYIY
CUCTEMH JI0 3arajlbHOr0 CEpelOoBHINA TMepefadl JaHuX, W0 3a0e3MeuyeThbes
BIJIMOBIIHUM MEXaHI3MOM YIIpaBiiHHsA aoctynoMm a0 cepenoBumia (MAC, media
access control). Ham Bizomo, 1110 HEOOX1AHO 3amobiraTu nepeaadi JaHuX 1Mo MEpexi
JEKUJIbKOMa CHCTEMaMH OJHOYACHO, TaK SK OC3KOHTPOJIbHA Tepeaada MOXKe
MPUBECTH JIO0 BTPATH JIaHMX BHACIIJOK BUHMKHEHHS KOMI3ii makeTiB. MexaHi3Mm
VIOPABIIHHS TOCTYTIOM JI0 CEpeOBUIIa — OKPEMU, HAHOUIBII 1€TaJbHO ONUCAaHUH B
MOCIOHMKAX, €JIEMEHT MPOTOKOIY KaHAIBHOTO PiBHSA. METOI MHOKMHHOTO JIOCTYITY 3
KOHTpOJieM Hecyuol 1 BusBiaeHHsM komizii (CSMA / CD, Carrier Sense Multiple
Access with Collision Detection), 3acTrocoByBanuii B Mepeskax Ethernet, pagukanbHo
BIIPI3HAETHCS BiJ amapaTy JOCTYIly 3 TMepeaavyero Mapkepa, MiATPUMYBaHOTO
mepexxamu Token Ring, ase ocHOBHI (yHKII ITMX MeXaHI3MiB, B KIHIICBOMY
paxyHkKy, ojaHi 1 T1 k. (st BxigHOTO Tpadiky HeMae HEOOX1THOCTI B BUKOPHUCTaHHI
MeXaHi13My YIPaBIiHHS JOCTYIOM 10 CEPEIOBHIIA. )
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5.4.5. IlapaJiesibHe/TIOCTiT0OBHE NIEPETBOPEHHA

CucremHa 1MMHA, 110 3'€IHYE MEPEKEBUN ajanTep 1 MaCMB OCHOBHOI IMaM'sTi
KOMIT'tOTepa, 3/1icHI0OE OOMIH JaHUMH B mapaiesib — o 16 abo 32 6iTa ogHOYACHO, B
TOM yac K ajganTep nepeaae i mpuiMae JaHi 3 Mepexki MOCIII0BHO - 110 OJJHOMY OiTYy.
MeperxeBuil aganTep BiANOBITAE 32 PO3MIIICHHS OJIEPKYBaHUX MapajiebHO JaHUX B
cBoeMy Oydepi 1 mepeTBOpPeHHS IMX JaHWUX B TOCIITOBHUN TOTIK OITIB IS
NOJaNbIIOl Mepefadl uepe3 MepexeBe cepepoBuine. s NaHUX, OJEPKyBaHHUX 3
MepexKi, ONMCAaHU TTPOIIEC HOCUTh 3BOPOTHHI XapakTep.

5.4.6. KonyBanus/nexoayBanHs JaHUX

KoMmm'totep mpaioe 371aHUMH B JIBIMKOBIA (opMi, TOMy, HEpII HLK BOHU
3MOXYTb OyTH MepelaHi MO MEpexkl, IX HEOOXITHO 3aKOAyBaTH CIOCOOOM,IIO
IJIXOUTH JUIsI MEPEKEBOT0 CEPEeIOBHINA TIepeaadl JaHUX, a BX1HI CUTHAJIA ITOBUHHI
OyTH, BIAIMOBIJHO, JEKOJOBaHI NpH IpuHOMI. Po3risHyTHH 1 HACTYMHHH KpOK €
nporiecaMu  Di3MYHOTO peanizoBaHUMH  O€3IMOCepeIHRO  MEPEKEBUM
agantepoM. I MigHOro KaOemro JaHi MepeBOJATHCS B JISKTPHUYHI IMITYJIBCH, TS

piBHA,

ONTOBOJIOKOHHOI JiHII - MEPEeTBOPIOIOTHCS B CBITJIOBI iMIyJibcH. [HIN cepegoBuina
nepeaadl MOKyTh BUKOPHUCTOBYBATH PaJlIOXBUIL, 1H(PpauepBOHE BUIPOMIHIOBAHHS
abo 1HmI TexHoJyorii. Cxema KOJYBAaHHS BU3HAYAETHCA 3aJisTHUM IPOTOKOJIOM
B Ethernet 3acTocoByeThCcsi MaHYeCTEpChKe

KaHaJIbHOTO piBHA. Hampukian,

nepexkoayBaHHs, a BMepexkax Token Ring — pi3HicHe MaHUYeCTEpChKE KOAyBaHHS.
5.4.7. Ilpuiiom/nepeaaya 1aHux

Ha mpomy kpoli MepexeBH ajanTep MiACWIIOE CUTHAIT A0 MIAXOISAIIO1
aMIUTITYZU 1 TIOCWJIA€ 3aKOJI0BaHI HUM JaHl depe3 mepexenBe cepenoBuile. lle —
YUCTO(I3UYHUHN TIPOIIEC, SIKUW HUJIKOM 1 MOBHICTIO 3aJIEKUTh BiJl MPUPOJIUA CUTHAIY,
110 BUKOPHUCTOBYETHCS MEPEKEBUM CEPETOBHIIICM.

[lnatTm MepexeBOTO ajanTepa BUKOPUCTOBYIOTH PIi3HI IIMHHU KOMIT'IOTEpa.
XapakTepuCTUKHU IUX IHWH 1 BIAMOBIAHI iM MPOMYCKHI CIPOMOKHOCTI HaBENICHI B
Tadi.5.1.

Ta6mmms 5.1.
Tunu, po3psaaHicTs 1 mBUAKOAIS muH [TK
Tun . TeopeTnuHa MakCUMaJIbHA
Po3psianicte | Yacrora mwmHu .
10070501 MPOITYCKHA 31aTHICTh
ISA 16 po3psiiB 8,33 MI'p 66,64 MoiTt/c (8,33 Mbaiit/c)
MCA 32 6itn 10 MI'n 320 M6iTt/c (40 Moaiit/c)
EISA 32 po3psinu 8,33 MI'ng 266,56 Moit/c (33,32 Mo0aiit/c)
VLB 32 po3psinu 33,33 MI'n 1066,56 M6it/c (133,33 Mobaiit/c)
PCI 32 po3psau 33,33 MI'it 1066,56 M6it/c (133,33 Moaiit/c)
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5.5. Mepe:keBi nporpamMHi 3acoou

OcHOBHMIT HaINpPsSMOK PO3BUTKY cydacHUX MepexeBux Omnepartiiinux Cucrem
(amrn. Network Operation System — NOS) — mnepeHeceHHS OOYHCIIOBAIbLHUX
omepariiii Ha poOoUi CTaHIIi1, CTBOPEHHsI CUCTEM 3 TEBHOIO 00poOKor0 manux. Ile B
Mepury 4Yepry TMOB'SI3aHO 31  3POCTAaHHAM  OOYHCITIOBAJIBHUX  MOKIMBOCTEH
MEPCOHAIbHUX KOMM'IOTEPIB 1 BCEOLIBIN AKTUBHUM BIPOBAHKCHHIM TIOTYKHHUX
Oaratozagaynux omnepariitnux cuctem: OS/2, Windows NT 1 Windows Me. Kpim
IILOTO BIPOBAHKEHHs 00'ekTHO-OpieHTOBaHUX TexHojoriid (OLE, ActiveX, ODBC 1
T.JI.) JIO3BOJISIE CIPOCTUTH OpraHizallilo po3NoJIiJieHOi 0O0poOKM maHuX. Y Takid
cutyallii ocHoBHUM 3aBaaHHsIM NOS cTtae 00'eqHaAHHS HEPIBHOIIHHUX OIEpaliifHuX
cucTteM poOOYMX CTaHIIH 1 3a0€3MeUeHHs] TPAHCIIOPTHOTO PIBHS JJIsI HIUPOKOTO KOJja
3aBAaHb: 00poOKka 0a3 JaHUX, Nepenaya MOoBiIOMIIEHb, YIPABIIHHS PO3MOAIICHUMH
pecypcamu Mepesxi (auri. directory/name service).

NOS Bu3Hawae rpymy MOpPOTOKOJIB, IO 3a0e3MeuyroTh OCHOBHI (DYHKIIIT
Mepexi. JIo HUX BIIHOCSATHCS:

* ajipecarrisi 00'€KTIB MEPExKi;

* QYHKITIOHYBaHHS MEPEKEBUX CITYKO;
* 3a0e31eueHHs 0€3MeKU TaHuX;

* YIIPABIIHHA MEPEKEIO.

VY cygacaux NOS 3acTOCOBYIOTh TpPU OCHOBHI MIAXOAW 10 OpraHizariii
VIOPABIIHHS pecypcaMu MEpexi.

[epmmit — ne Tabmuii OOC'ektiB (anrn. Bindery). BuxopucroByeThcsi B

MepexkeBux ornepaiiitnux cucremax NetWare 4.0 1 NetWare 3.XX. Taka TaGnuns
3HAXOAUTHCS Ha KOXXHOMY (aitsioBoMy cepBepi Mepexi. Bona mictuth iH(popmailito
PO KOPUCTYBaUiB, TPYIH, IX MpaBa JOCTYIY J0 PECYpCiB Mepexi (JaHUX, CEPBICHUX
MOCJIYT, APYKY Uepe3 MepekeBuil mpuHTep 1 T.11.). Taka opranizaiiist poOOTH 3pydHa,
AKIIO B MEpEeXl TUIBKM OJUH cepBep. Y IbOMY BUMAJKYy MOTPIOHO BU3HAYUTH 1
KOHTPOJIIOBaTH TUIbKKM OAHY 1HQoOpMauiiiHy ©6a3y. Ilpu posmupenHi Mepexi,
J0JlaBaHH1 HOBUX CEpBEPIB 0OCST 3aBAaHb MO YNPABIIHHIO PECYpCaMH MEPEXi PI3KO
3pocTa€e. AJMIHICTPATOp CHUCTEMHM 3MYIIEHUA Ha KOXHOMY CepBepl Mepexi
BU3HAYATH 1 KOHTPOJIIOBATH POOOTY KOPUCTYBauiB. AOOHEHTH MEpEXi, B CBOIO UEPTY,
MMOBMHHI TOYHO 3HATH, J€ PO3TAIIOBAHI T1 UM 1HII PECYPCU MEPEXKi, a IIT OTPUMAHHS
JOCTYIy JI0 IIMX PECYPCIB PEECTpyBaTHUCA Ha OOpaHOMY cepBepi. 3BUYANHO, IS
iHpOpMaLIHHUX CHCTEM, IO CKIAJAIOThCS 3 BEJIUKOI KUIBKOCTI CEpBepiB, Taka
oprasizaiiisi poo0TH He MiIXOIUTh.
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Hpyruii miaxig BukopuctoByetbes B LAN Server 1 Windows NT Server —
CTpyKTypa nomeHiB (anria. Domain). Bcei pecypcu mepexi 1 kopucTyBadi 00'eJHaH1 B
rpynu. JloMeH MOXXHa pO3TIsSAaTH SK aHAIOr Tabnuib 00'ekTiB (aHri. bindery),

TUTBKH TYT Taka TaOJUIlSA € 3arajJbHOI0 VIS JEKUIBKOX CEpBEPIB, PH ITLOMY PECYPCH
CEpBEPIB € 3arajibHUMH JJI1 BChOTO JIOMEHY. TOMYy KOpUCTYyBayeBi, JUisl TOTO 11100
OTpUMATH  JIOCTYNl JO MEpeXl, JOCTaTHbO MIAKIIOYUTUCS JI0  JIOMEHY
(3apeecTpyBaTucs), MICIsA ILOTO HOMY CTalOTh JOCTYIHI BCl pecypcH JTOMEHY,
pecypcu BCIX cepBepiB Ta MPHUCTPOIB, IO BXOASATh B CKJIAJIOBY YaCTHUHY JOMEHY.
OpHak 1 3 BHUKOPUCTAHHAM IIOTO MIJXOAYy TAaKOXX BUHHUKAIOTH MPOOJIEeMH TpU
noOy1oBi iH(pOPMAIIIfHOT CUCTEMH 3 BETHKOIO KUTBKICTIO KOPUCTYBayiB, CEPBEPIB 1,
BIIMOBITHO, JIOMEHIB, HaNpUKIaA, MeEpexi s MiAIpUeMCTBA ab0 BEJIMKO1
posraity>keHoi opranizamii. Tyt 11 mpoOiemMu BKe TOB's3aHI 3 OpraHizaii€ro
B3a€EMO/IIT Ta YIpaBIiHHS JIEKUIbKOMA IOMEHAMH, X04a 32 3MICTOM BOHH TaKl XK, SK 1
B MIEPIIIOMY BHUIIAJIKY.

Tperiit minxig — Ciyx6a HaliMenyBaHb JlupekTopii abo KatanoriB (AHTIL
Directory Name Services — DNS) mo30aBiacHui X HEAOMIKIB. Y Ci peCypcH Mepexi:

MepexKeBUH JIPYK, 30epiraHHs JaHUX, KOPUCTYBadl, CEPBEPH 1 T.II. PO3TIIAIAIOTHCS K
OKpeMi TUIKu abo aupektopii iHpopmariiHoi cuctemu. Tabnuil, M0 BU3HAYAIOThH
DNS, 3HaxoasaThcs Ha KOXHOMY cepBepi. Lle, mo-nepiie, migBUIlye HaAIHHICTD 1
KHUBYUICTh CHCTEMH, a TMO-APYTe, CIPOIIye 3BEPHEHHS KOPUCTyBauya /0 PECypciB
Mepexi. 3apeecTpyBaBIIMCh HA OJHOMY CEpBEpl, KOPUCTYBAu€Bl CTalOTh JIOCTYIIHI
BCl pecypcu Mepeki. YTpaBIIHHS TAaKOK CHCTEMOKO TaKOX IIPOCTIIIE, HIK IIPH
BUKOPUCTaHHI JIOMEHIB, TaK SIK TyT ICHY€ OJHa TaONuIls, siKka BU3HAYAE BCl PECYpCH
Mepexi, B TOM Yac sSIK Mpu JOMEHHINA opraHizailii HeoOXiTHO BH3HAYATH PECYPCH,
KOPHUCTYBaYiB, iX MMpaBa JOCTYIY JIJIsl KOXKHOTO JJOMEHY OKPEMO.

B nanuii yac HalOUIBII MOIMTMPEHUMH MEPEKEBUMH OTEPalliHHUMHU CUCTEMaMHU
e NetWare 3.XX 1 4.XX (Novelllnc., Windows NT Server Microsoft Corp. i LAN
Server IBM Corp.).

Havinommpenimri tunu mepexeBux OC e:

Mepeoicesi OC: Haszea ¢ipmu supobruxa:
Apple Talk Apple

LANTtastic Artisoft

NetWare Novell

NetWare Lite Novell

Personal Net Ware Novell

NFS Sun Nickosystems

0OS/2 LAN Manager Microsoft

0S/2 LAN Manager IBM

Windows NT Server Microsoft

POWERLAN Performance Technology
Vines Banyan
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5.6. Kaoeui

VY Mepexi JlaHl MUPKYJIIOI0ThH M0 Kalessx, 1Mo 3'€IHYI0Th OKpeMi KOMITIOTEepH
MO-PI3HOMY B 3aJICKHOCTI BiJ] 00paHO1 TOMOJIOT1 MEpexi.

Haii6inpiy momyJspHICT, B CBITI OTPUMAJIM TP BHUJU JIOKAJIBHUX MEPEXK:
Ethernet, Arcnet, Token Ring, siki po3pi3HSIOTbCS METOJIaMH JOCTYITY 10 KaHaJiB
nepenaui ganux. Cepen ux Mepex Hailoibine nommpenus Ha0ys Ethernet.

Kabenr Mae 1eHTpanpbHUN MpPOBIAHMK (METajdeBUM MPOBIIHUK  abo

OTITOBOJIOKOHHY JKWJTY), VKJIAJEHUN B IJIACTMAcOBY OOOJIOHKY. Tumu kabemo: BUTa
napa, KoakcialbHUM KaOelb 1 BOJIOKOHHO ONTUYHUHN Kabenb. Buta mapa (twisted pair)
Moske Oyt HeekpaHoBaHoro (unshielded — UTP) i ekpanosanoto (shielded — STP) .B

Tab. 5.2 nepepaxoBaHO XapaKTEPUCTUKH TUITIB KaOEIbHOTO CepeIOBHUIIIA.

Tabmuws 5.2.
XapakTepucTUKHU Kabelto
) . OnrtuuHoO-
dakTop UTP STP Koaxkciansauii .
BOJIOKOHHUH
Baprictb Haitamxga [TomipHa [TomipHa HaiiBuma
lacTanams IIpocrta JlocTaTHBO JlocTaTHbO CknagHa
nmpocTa nmpocTa
Cwmyra Bixg 1 no Bin 1 no Tunosa 2 I'dut/c
npomnyckanss | 155Mowurt/c 155Mobwurt/c 10M6uT/c
KuipkicTh
BY3JIiB B 30(10Base2)
CCTMCHT. 2 2 100(10Base5) |2
3aTyxaHHs CHJIbHE CUJIbHE HH3bKE HHM3bKE
EMI HaNOUIbIIE MEHILIBPA3JIUBUI, | MEHEE YSI3BUM, | HE
1€ THCS uixxk UTP,ane yem UTP, HO M TA€THCS
€JIEKTPOMArHIT. | TAKOX TaKkKe EMI 1
nepenkogaMi | MiJa€ThCs MOJIBEPIKEH MepexBaTy
nepexBaTy CJICKTPOMATHIT. | JIGKTPOMArHUT. | CHTHAJTY
CUTHAITY MIEPEIIKOIaM i IIoMeXxaM H
nepexBary nepexBaTy
CUTHAITY CHUTHAJIA.

[Ipn BuOOp!I ONTHUMAIBHOrO THUIy HOCISI CIiJI BPaXxOBYBATH BHUIIECHABEICHI

XapaKTEPUCTHKHU CEPEIOBUIIA TIEpeIadl JaHUX:

* BapTICTh KOXXHOTO CEPEJOBHINA TMepeaadl JaHuX CIijJ IMOpIBHIOBaTH 3 MOro

MPOAYKTUBHICTIO 1 TIOCTYTHUMH peCypcamu;
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* IHCTAJSIISL KOXHOI Mepexi Mae CcBOI 0coONMMBOCTI 1 TpeOa 3HAWTHM HAWOLIBII
HNPUAHATHE KUTTE3AATHE PIILICHHS;

* MPOITYCKHA 3[aTHICTh. MOXKIIUBICTh CEpeIOBHUIIA Mepenadi JaHUX OLIHIOETHCS TI0
cMy3i mporyckanHs. Hociit 3 BHCOKOIO MPOMYCKHOIO CIPOMOXHICTIO MAa€ BEJUKY
CMYTY MPOITYCKaHHsI, 3 HU3bKOIO — MaJy;

* YHUCIO BY3MIB — II€ YHCIO KOMM'IOTEPIB, SKI MOXKHA JIETKO MiAKIIOYaTH 0
MEpeXKeBUX KaOeiB.

 3aracanHs curHamiB. Ilpu mepenaui eneKTpoMarHiTHI CUTHaidM ciadmraioTs. Lle
SBUILE HA3MBAETbCA 3aracaHHsAM. TpaHCIbOBAaHI CHUTHAJIM BTPAYalOTh CBOIO
MOTYXKHICTh, MOTJIMHAIOTBCS 1 HAYTh B HEBIPHOMY HANpSAMKY, IO HaKJIagae
OoOMeXEeHHsI Ha BiJICTaHb, Ky JOJAIOTh CUTHAIIM IO HACTaHHS HEMPUHHSATHOTO PiBHSL.
[lepeBullleHHsT Takoro OOMEXKEHHS MOXKE INPUBECTH 1O INOMUIIOK abo0 BIAMOBU
MEpexi;

* eJIGKTpOMArHiTHi nepenikoau (electromagnetic interference — EMI) BrutnBaroTh Ha
CUTHAJI, 10 MepenaeThcsi. BOHM BUKIMKAIOTHCS 30BHIIIHIMHU E€JIEKTPOMArHITHUMHU
XBUJISIMH, SIKI CIIOTBOPIOIOTh KOPUCHUM CHUTHAJ, IO YCKJIAJHIOE MOTO JIEKOTyBaHHS
MIPUAMAKOYUM KOMII FOTEPOM.

[TpoOnemMor0 € MOXKIIMBICT MEPEXOIICHHSI CUTHATY, OCOOJIMBO SIKIIIO B MEPEXKi
HEOOXI1THUM BUCOKHUM CTYIIHb 3aXHUCTY.

VY 611b1I0CTI MEpEX 3aCTOCOBYIOTHCSI TPU OCHOBHI IPYIH KaOeJliB:
» koakcianpHui kadenb (KK) (coaxial cable);
« puta napa (BII) (twisted pair):

1. HeekpanoBana (unshielded);

2. expaHoBaHa (shielded);
* onrroBoJiokoHHMM Kabenb (OK) (fiber optic).

KK cknagaeTbest 3 MiIHOT JKUITH, 130JISIL1T KHITM, €KpaHy Y BUTJIAII METalIeBOi
CITKM 1 30BHINIHBOI OOOJOHKHU. Jlesaki THUMM KaOeiB MOKPUBAE MeTajieBa CITKa —
€KpaH, 0 HEJI03BOJISE TEPEIIKoAaM CIIOTBOPUTH AaHi. JKujaa oroueHa 130JSIiiHIM
mapoM. 30BHI KaOenb TOKPUTHA HEMPOBIAHUM IMapoM 3 TymH, TedioHy abo
riactuka. KK Oubin cTIMKU 10 Mepeniko, 3racaHHsl CUTHATY B HbOMY MEHIIE, HIK
yBuTi mapi. Icaye naBa tunm KK: tonkuit KK 1 ToBctmit KK. Bubip tunmy KK
3aJIeKUTh BiJl OTPEO KOHKPETHOI MEPExKi.
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5.5.1. Toukuii KK — rayukuii kabenb ¢ 0,5 cm. [Ipoctuii B 3acToCyBaHH1 1 TOAUTHCS

MNPaKTUYHO A Oynb-skoro tuiy mepexi. [ligkmodaeTbes Oe3mocepeHbo A0 Iat
MepexkeBoro amantepa komm'torepa. Tonkuit KK 3maTHuil mepegaBatu cUrHail Ha
Bizictani 70 185 M. Oe3momitHOoro cmorBopeHHs. Toukwmit KK BimHOCHTBCS 10
cimetictBa RG - 58, iforo xBunboBuii omip 58 Om.

Kabenp Omnmuc

RG - 58/U Cy1isibHa MiJHA KUK

RG - 58A/U [leperieTreHHs: IPOBO/IIB

RG - 58C/U Boenwii crangapt g RG — 58A/U

RG - 59 BukopucToByeThCS 7151 HIUPOKOCMYTOBOI epeaayi
RG -6 Mae 61t @, Hixk RG — 59, i1 O11bIIBUCOKHMX YacTOT.
RG - 62 BukopucroByethcs B Mmepexkax Arc Net

5.5.2. Toscruii KK — 3 01 cm. YuM TOBCTIIIMI Kabenb, TUM OUIbIILY B1JICTaHb

3natHui nogonatu curHai. Toectuit KK nepenae nmo 500 M. Jlnsa migkitodeHHs 10
toBcToro KK 3acrocoByroTh cnemiansuuit npuctpiit — tpancdep (T). T 3abe3neuenuit
CHeliaJbHUM KOHBEKTOpPOM (3'eHyBadeM), 1 Ha3MBaeThcs '"3y0 Bammipa" abo
MIPOHU3YIOYHH BiJTayKyBad.

Toukuit KK rayukuii, npocTuii B yCTaHOBIN 1 BIIHOCHO HE Joporuii. ToBcTUi
KK Ba)xko rHyTH 1 BCTaHOBIIOBaTH, OPOKY€ TOHKOTO, ajie BiH MEpelae CUTHAIIA Ha
Oinbi BigcTaHi. s miakmrouenas Toakoro KK 1o komm'toTepa BUKOPHUCTOBYOTHCS
BNC-konekropu (British Novel Connector). B nbomy ciMeHCTBI KiJlbka OCHOBHHX
KOMITOHEHTIB:

* BNC-koHHEKTOp MpUTIAIOETHCS a00 00KMUMAETCS Ha KiHIII Kaberto;
* BNC T-koHHeKTOp 3'€JHYy€ MepexeBUl Kabelb 3 MEPEKEBOIO MJIATOK0 KOMIT'IOTEPA;

* BNC bappen-koHHETOp 3aCTOCOBYETHCS ISl 3pOIYBAaHHS JIBOX BIJIPI3KIB TOHKOTO
KK;

* BNC-tepminarop.

Bubip Ttoro um inmoro kmacy KK 3anexuts Big Toro, ne kabenb Oyje
npoknanarucs. IcHye nBa Tunu:

 [IBX npoxiaaaroTh Ha BIIKPUTHUX JIISHKAX NPUMIIIEHb, IPU TOPIHHI BUIAUISIOTH
OTpY¥HI ra3u.

* [InenymMHMI NpOKIaAalOTh B 00JACTI TUIEHYMY (HEBEJIMKUN MPOCTIp MK (habii-
CTeJeI0 1 MepeKpUutTTsIM — s BeHTwsaii). [llap i3omsmii 1 30BHIIIHSA 000JIOHKA
IUICHYMHOTO KaOelr0 BHKOHAHI 31 CHellaIbHUX BOTHETPUBKUX MaTepialiB, SIKI IpU
TOpPiHHI BUJUIAIOTh MiHIMAJIbHY KUIBKICTh IUMY.
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5.5.3. Bura mapa (BII). IcHye 1Ba BuAM TOHKOro KaOenr: HEEKpaHOBaHA
(unshielded) Buta mapa (UTP) 1 expanoBana (Shielded) Bura mapa (STP). 3aBuBka

MIPOBOJIIB  JTO3BOJISIE TO30YTUCSA BiJ EIEKTPUYHUX TEPEIIKOA, IO HABOIATHCS
CYCIIHIMHM MMapaMu Ta THITUMH JKepeaaMu (IBUTYHH, pelie, TpaHc(hopMaTopn).

HeekpanoBana BII (cnmeuudikarmiss 10 Base T) mupoko BUKOPHUCTOBYETHCS B

JOKAJIbHUX Mepexkax. [CHye Kinbka crernudikaiii, ki peryioTh KiIbKICTh BUTKIB
Ha OJMHUIIIO JOBXKUHU — 3aJIEKHO Bl mpu3HaueHHs kabemto. Cranmapt EIA/TIA 568
BCTAHOBITIOE T1'ATh KaTeropiit UTP:

» xareropis 1. Tpamuuiiinuii TeneoHHUN Kabenb, MO SAKOMY MOXHA IepenaBaTu
TUIbKH MOBY, aJIe HE JIaHi;

» kareropis 2. KabGenb, 3matHuii mepenaBaTd AaHi 31 mBuAKicTIo g0 4 MOir/c.
Cxrnagaernesd 3 4-X BUTHX I1ap;

» karteropiss 3. KaGenw, 3gaTHUN TmepedaBatvl JaHi 3imBuakicTio g0 10 Moit/c.
Cxmanmaersea 3 4-x BII 3 9-ma BuTkamMu HameTp;

« kareropis 4. KabGenb, 3maTHMN nepenaBaTh JaHi 31IMBUAKICTE g0 16 MOit/c.
Cknanmaerbes 3 4-x BII;

« kateropis 5. KabGenb, 3matHuii nepegaBaty AaHl 3imBHIKICTIO 70 100 MG6it/c.
Cknanaerses 3 4-x BILL

ExpaHoBaHa BHUTa mapa Mae MiJIHYy OIUIETKY, fKa 3a0e3nedye Kpaluid 3aXUcT,
HDXK HeekpaHoBaHa BII.

5.5.4. OnroBoJjiokoHHuii _kabeab (OK). VYV mpomy kabGent uudpoBi gaHi

MOIIUPIOIOTECA [0 ONTHYHUX BOJIOKHAX Yy BHUIJISAI MOJYJIBOBAaHUX CBITJIIOBUX
iMiynbeiB. e Hagiiinuil cnocid nepenayl ganux. ONTOBOJIOKOHHI JIiHII MpU3HAYEHI
JUTSI TIEPEMITIICHHST BEJIMKUX O0CATIB JaHUX Ha YK€ BEJTUKUX IIBUIAKOCTSIX, CUTHAJ B
HHUX HE 3raca€ i He CIIOTBOPIOEThCA. J[s mepemaul 1mo kabelrro KOJOBaHMX CHTHAIIIB
BUKOPHUCTOBYIOTH JIB1 TEXHOJIOT1T — By3bKOCMYTOBY Iepeiauy 1 IIMPOKOCMYTOBY.

Bysbskocmyrosi (baseband) mepenatorh gaHi B BHIIISAI HUGPOBO T'OCHTHAITY

onHiei yactoru. CHUrHamu SBISIOTH COOOKO JHMCKPETHI EJIEKTpU4YHI abo CBITJIOBI
imoynecu.  Ilpu  Takomy cnocobi BCS  €MHICTh KOMYHIKaUIHHOTO — KaHaly
BUKOPUCTOBYEThCS IS TiepeAadl OJHOTO 1IMIyJIbcy abo 1udpoBuil cuUrHaI
BUKOPHUCTOBYE BCIO CMYTY TpomnyckaHHs kabenro. CMyra mponmycKaHHs — 1€ Pi3HHII
MK MaKCUMaJIbHOIO 1 MIHIMaJIbHOIO dYacToToro. KoxeH mpucTpiii B Mepexax 3
BY3bKOCMYT'OBOIO Tepeavero rnocuiae AaHi B 000x Hampsimkax. [IpocyBatounch 1o
Ka0eJro, CUTHAJ MOCTYNOBO 3aracae 1 Moxe cnorBoputucs. 11106 yHHUKHYTH 11IHOTO, B
BY3bKOCMYTOBUX CHCTEMAaX BHUKOPHUCTOBYIOTH PEMITEpH, SKI MiJACUIIOIOTH CHUTHAI 1

PETPAHCIIIOIOTh Oro B JOJJaTKOBI CETMEHTH.
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upokocmyroBi (broadband) cucremu mnepenaloTh CHUTHAN y BUIJISL

aHaAJIOTOBOTO CHUTHATy, SKUM BUKOPUCTOBYE NEBHUN 1HTEpBan yacToT. CuUrHamm
ABIISIIOTH COOOI0 Oe3mepepBHI €JIeKTPOMarHiTHi abo omtuyHi XBuii. Ilpu Takomy
Croco01 CUTHANU MepenaroTbes Mo (I3MYHOMY CEpPEAOBUIINI B OJHOMY HAMPSAMKY.
SIkmo 3abe3neuuTH HEOOXiAHYy CMYTy IMpPOMYCKaHHSA, TO IO OJHOMY KaOemro
OJHOYACHO MOXeE TMpalioBaTH [eKiJbKa CHCTEM 1 KOMM'IOTepH TMOBUHHI OyTH
HaJaIllITOBaHI Tak, MO0 MpaloBaTh camMe 3 BHUAUICHOIO YaCTUHOK CMYTH
nporyckaHHs. B mmpokocMyroBiii CUCTeMI CUTHAN MEPENAEThCS TUTBKH B OJHOMY
HAmpsIMKy, 1 100 MpUCTPOi MOTIM NpUHAMATH 1 TepeJaBaTH JaHi, HEOOXITHO
3a0e3MeYnTH JBa LUIAXU MPOXODKEHHS curHany. Hikue mpueaena tabn. 5.3 mis
MOPIBHSIHHS KaOeliB.

Tabmuis 5.3.
XapakTepHcTiKa Tonxkuit KK Tosctuit KK Bura napa OnTOBOJIOKOHUMN
(10 Base 2) (10 Base 5) (10 Base T) Kabelb
Baprictb Hopoxue BII Hopoxue HaiinemeBumii Haitnopoxunit
toHkoro KK
EdextuBna
JIOB)KMHA Ka0ero
HIBUAKICT 185 m. 500 m. 100 m. 2 KM.
nepeaadi 10 Mowurt/c. 10 Mowurt/c. 4-100 Mowur/c 100 Mout/c i
I'myuxicTh BHILE
JoBoui rHyukuid | MeHmn Haitrayukimmii He rayuxuit
IIpocrora THYYKUH
MOHTaxXKYy IIpocrnii IIpocrtuii [yxe npoctuit Cxnaguuit
CriliKicTb 10
MEPEIIKO Xopowa Xopowa IMigmaeTbcs He mignaetscs
Oco0mnuBi MEePEeLKoaaM MepeiKoaam
BJIACTUBOCTI EnexrtpoH. Te x [TinTpumye MOBY,
KOMIIOHEHTH BiJI€0, JaHl
MELIEBII, HIXK
PexoMeno-BaHe | y BUTOI MapH.
3aCTOCYBAHHS Cepenni abo Te x UTP — Mepexi 1106010
BEJIHMKI MEpexi HalenIeBIINI Po3mipy 3 BUCOKMMH
3 BUCOKMMH BapiaHT; BUMOT'aMH 10
BHMOTaMH STP — Token IIBUJIKOCTI Mepeayi,
710 3aXUCTY Ring mo6oro PIBHIO 3aXHUCTY 1
JTAHUX po3Mmipy. LIJTICHOCTI JaHMX.

6. MPOTOKOJIN
6.1. BusHaueHHs MPOTOKOJIIB.
6.2. Po6oTa mpoTOKOJTIB.
6.3. CTexu MpoTOKOMIIB.

Kiro4oBi cioBa: MpOTOKOJH, CTEK, IPUB'sI3Ka.
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6.1. Onuc NpoToOKoOJIiB

Ilpomoxonu — 11e paBuja 1 TEXHIYHI TPOLEAYPH, IO JTIO3BOJISIIOTH JEKIJILKOM
KOMIT'FOTepaM MpH 00'€THaHHI B MEPEXKY CIIIKYBATUCS OJUH 3 OJTHUM.

Cripx 3amaM'siTaTd TPU OCHOBHUX MOMEHTH:

1. Icuye Gararo mpotokoiiB. Bci BoHM OepyTh ydacTh B peajizallii 3B'S3Ky, aje
KOXKEH MPOTOKOJ Ma€ Pi3HI 1lJIl, BAKOHYE Pi3HI 3aBJIaHHS, Ma€ CBOI IepeBaramu i
O0OMEKEHHS.

2. IIporokonu mpaiforoTh Ha pi3HUX piBHAX Mozaeni OSI. dyukiiii npotokoiy (I1)
BU3HAYAIOTHCA PIBHEM, Ha sikoMmy BiH mpaitoe. Hanpuknan, I1 Ha ¢i3uanoMy piBHI —
IIe O3Hayae, 1[0 BIH 3a0e3neuye MPOXO/KEHHS MaKeTIB 4epe3 IIaTy MEpesKeBOro
ajanTepa 1 iX HaJIXO/>KEHHS B MEPEKEBUIA KaOellb.

3. Kinbka I1 MmoxxyTh mpaitoBatu crjibHO. Lle cTek, abo Hab1p MPOTOKOJIIB.

Ax mepexeBl ¢yHKIII po3moauvieHi 1o Bcix piBHAX wmogeni OSI, tak i
MPOTOKOJIM CHIJIBHO MPAIIOIOTh HA PI3HUX PIBHSAX CTEKa MPOTOKOMIB. PiBHI B CTEKy
MPOTOKOIIB BIANOBIAal0Th piBHAM Mojem OSI. ¥V CyKymHOCTI IMPOTOKOJIM Jal0Th
MOBHY XapaKTePUCTUKY (QYHKIIIH 1 MOXKIMBOCTEH CTEKa.

6.2. Po6oTa nporokoJiis

[lepenada gaHux Mo Mepexi, 3 TEXHIYHOT TOUYKHU 30Dy, MOBUHHA OyTH po30uUTa
Ha psJ TOCTIIOBHUX KpPOKIB, KOXXKHOMY 3 SIKHX BIJNOBIJIalOTh CBOI TMpaBHia 1
npouenypu, abo npoTokosl. TakuM YMHOM, 30€pIiraeThCs CyBOpa YEproBiCTh Y
BHUKOHAHHI IEBHUX IH.

Kpim Toro, mi aii moBuHHI OyTH BUKOHAHI B OJHIN 1 TiH K€ MOCIIAOBHOCTI Ha
KOXKHOMY MepekeBoMy KoMmm'ioTepi. Ha kommn'torepi-BiinpaBHUKY 1l il
BUKOHYIOTHCSI B HAITPSIMKY BHH3, @ HA KOMIT'TOTEPi-0/IepKyBadl BiJl HU3Y JI0 BEPXY.

Kowmr'toTep-BiAnpaBHUK BiAMOBITHO IO MPOTOKOJY BUKOHYE HACTYITHI i

* po30mMBae JgaHi Ha HEBEJIWKI OJIOKHM, 3BaHI IaKeTaMH, 3 SKUMH MOJKE IPAIFOBATH
MIPOTOKOJT;

* JIofa€ 0 TAKeTIB aApecHy 1H(opmaliio, mod KOMI'IOTep-0AepKyBad Mir
BU3HAYUTH, 1O 111 JaH1 IPU3HAYEHI oMYy,

* TOTy€ JaHl 10 TMepenadyi dYepe3 IUIaTy MEPEKeBOro amamrepa 1 Jaiai - 1o
Mepex)eBOMY Kabeltro.

Komn'torep-oaep:kyBay BIANOBITHO A0 MNPOTOKOIY BHUKOHYE Ti K nii, ane
TIIBKH B 3BOPOTHOMY TOPSAJIKY:
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* IpUIiMaE MakeTH JaHUX 3 MEPEKEBOTO KaOelo;
* yepes IUIaTy MEPEKEBOT0 aIanTepa mepeiae makeTu B KOMITIOTeED;

* BHAAISE 3 TAKEeTy BCIO CIYXO00BYy 1HGOpMaIiO, J0JaHy KOMI'IOTEpOM-

BIJIMMPaBHUKOM;
* KOTIiIO€ AaHi 3 makeTiB B Oydep Ay 00'eTHaHHS B BUX1THUHN OJIOK JaHUX;
* IIepeIace JoAaTKOM Iieii OJIOK JaHUX B TOMY (hopmarti, SKuil BiH BAKOPHUCTOBYE.

Ha puc. 6.1. mokazani ¢pparMeHTH 1aHUX, BIAMOBIAHI KO>KHOMY piBHIO Mojem OSI.

Pisenb ! Onepaujis [JaHi Aani
AOAATKIB
PiseHb npeactasnens | | IHdopmayia Ghepariia Laki
DaHNX npo popmar
Cfeaucosuu IaeHTudikatop | IHpopmavia Onepauis [DaHi
piBeHb ceaHcy npo ¢popmar
TpaHcnopTHAUA Indopmauis  |IaenTudirarop| IHdopmaLiia Onepaujs JaHi
piBeHb npo NopaAokK |ceancy npo ¢popmar
Mepeesuit Mepes.agp.sian] IHpopmais  ||gentudikarop| InpopmaLia Onisiaiili [aki
piseHb Mepes.aap.oTp. | Npo NOPAACK [ceaHcy npo ¢popmar palk
Kananohui Mpeambyna [Aap. IEEEsian. |Mepes.agp.sign| IHpopmauis |lgeHTudikarop | IHdopmaLia ;
14 AP B i aHl
piBeHb 6o Mapkep Apnp. IEEEorpuM.IMepem.aAp.orp.. Npo NopAACK [ceaHcy npo ¢opma1 Onepatta i e
. . KoaysaHHs i nepeaava 6itis
Gisnunmii piserb 1010100101011 1001101010011 0100110010111 0101010000101 0100010101001 00111101010000 1101111011010 0001010 110100100

Puc. 6.1. ®parmenTu nanux, BianosigHi moaeni OSI

PoGota pi3HMX TPOTOKOIIB TOBMHHA OYTH CKOOpPJAMHOBAaHA Tak, 100
BUKJTIOYUTH KOHGIIKTH abo He3akiH4eHl omepariii. [[poro mokHa mocsrtu 3a
JOTIOMOT' 00 PO30UTTS Ha PiBHI.

6.3. CTexku npoToKo.iiB

Creku NpoTOKOJIIB — 1€ KOMO1Halis MpoToKoJiiB. KokeH piBeHb BU3HAYa€ pi3Hi
MPOTOKOJIM I YOpaBMiHHS (DYHKI[IOHATLHUMH 3B's3kamMu ab0 iX MiJACHCTEeMaMmH.
Koxnomy piBHIO mpuTaMaHHUN CBii HaOip mpaBui. B Tabn. 6.2 mokasaHa MOJelb
OSI 1 piBHI TPOTOKOMIB.

57



Taomung 6.2.

Monens OSI 1 piBHI IPOTOKOIIB

[TpuknagHuil piBEHb [Himiamis abo MpuiioM 3anuTy

[TpencraBHUIIbKUI JlomaBanns B makeT iHdopmarii, mo ¢GopMaTyeThCs,
pIBEHB B1JIOOpaXaeThCs 1 MUPPYETHCS.
CeaHcoBHil piBEHb HonaBanus iHdopmarii mnpo Tpadik 3 3a3HAYCHHSIM

MOMEHTY BIANPaBKHU MaKeTa

Tpancnoptauii pieHs | JlomaBanss iHGopMalii 171 00poOKH TOMIIIOK

MeperxeBuii piBeHb JlomaBanHs aapecHoi iHdopwmarlii 1 iHpopmallli npo micie
NaKeTa B MOCIJOBHOCTI MepeJIlaHuX MAKETIB

KananbHuuii piBeHb HNonaBanHs iH(opMamii JyUisi TMEpPEeBIPKH  MOMHUJIOK 1
I1JTOTOBKA JJAHUX JUISI iepeaadi no GpisuuHoMy 3'€THAaHHIO

@Di13u4HUN PIBEHb ITepenaua makera ik HOTOKY OITIB

Tak camo sk 1 piBHI B mozeni OSI, HWXKHI PIBHI CT€Ka OMHUCYIOTh IpaBuUia
B3a€MOJIIi 00JIaJHAHHS, BHUIOTOBJICHOTO PI3HMMHU BHPOOHHMKaMHU. A BEpXHI piBHI
ONKCYIOTh IIpaBWja MPOBEICHHS CEAHCIB 3B'SA3Ky Ta iHTeprperauli aoAaTkiB. Yum
BHUILIE PIBEHb, TUM CKJIQJHIIIE CTAIOTh 3aBJIaHHS, 110 BUPILIYIOTHCS HUMH 1 MOB'sI3aH1
3 LMMHU 3aBJIaHHSMU IPOTOKOJIH.

[TpuB'sa3ka 103BOJISE 3 JOCTATHHOIO THYYKICTIO HATAIITOBYBAaTH MEPEKY, TOOTO
MOETHYBATH MPOTOKOJIHN 1 IJIATH MEPEKEBUX afamlTepiB, K TOTO BUMAarae CUTYyarlis.
Hampuknan, nsa creka npotokodiB [PX/SPX MoxyTs OyTu mpuB's3aHi 10 OJHi€q
miatd MA. Skmo Ha komm'totepi Oubine oxHiel muratht MA, TO CTEK MPOTOKOIB
(CII) moxe OyTHu mpUB'sI3aHUM SIK IO OJIHIET, TaK 1 O IEKIIbKOX maT MA.

[Topsinok mpuB'sI3KM BU3HAYAE YEProBICTh, 3 K00 OC BUKOHYE MPOTOKOJIU.
SAxmo 3 oxniero miator0 MA 1oB's3aHO KijbKa MPOTOKOJIB, TO MOPSIOK MPUB'I3KU
BHU3HAYAE YEPTOBICTh, 3 KOO OyAyTh BUKOPHCTOBYBATHUCS MPOTOKOJHU TMPH CIpoOax
BCTAaHOBUTHU 3'€qHAHHA. 3a3BUYail MPUB'SA3KY BUKOHYIOTH mpu ycraHoBil OC abo
nporokony. Hanpuknan, sikimo TCP/IP nepumii mpoTOKON y CHUCKY MPUB'SI3KH, TO
came BiH Oy/ie BUKOPHCTOBYBATHCS, MPU CIPOO1 BCTAHOBUTH 3B'sI30K. SK1I0 cripoda
HEeBJlaja, KOMIT'IOTep crpoOye BCTAHOBUTHU 3'€JHAHHS, BUKOPUCTOBYIOUM HACTYITHHIMA
10 TIOPSIIKY TMPOTOKOJIIB CITUCKY MPUB'A3KHU.

[IpuB'a3ka HE OOMEXKYETHCS BCTAHOBJICHHSIM BIAMOBIIHOCTI CTEKIB TPOTOKOJIB
mwiati MA. MA noBuHeH OyTH TIpUB'SA3aHUM O KOMIIOHEHTIB, PiBHI SKHUX 1 BHUIIE, 1
Hxk4de Horo piBHA. Tak TCP/IP nHaropi moxke OyTu TpUB'S3aHUN 0 MEPEKEBOTO
piBus NetBIOS, a BHu3y — no apaiiBepa mimatu MA. [lpaiiBep, B CBOIO uepry,
NpUB's3aHuM 10 wiatu MA.
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Y KoMI'IOTepHIN MPOMHCIOBOCTI B SIKOCTI CTaHAAPTHUXMOJEJECH MPOTOKOJIIIB
PO3p00JICHO KiIbKa CTeKIB. BaxkiuBi:

* HaOip poTokomiB ISO/OSI;

* IBM System Network Architecture (SNA);
* Digital DECnetTM,;

* Novell NetWare;

* Apple AppleTalk®;

» Ha6ip nporokomnis Iurepuery TCP/IP.

Ha puc. 6.3 moka3zaHo BifoOpaxeHHs1 mpoTokoiB Ha Mojens OSI. [IpoTokonu
IIUX CTEKIB BUKOHYIOTb po0OTYy crieruiuny A cBoro piBHsA. O HaK, KOMYHIKAI[IHH1
3aBJaHHS, Kl MOKJIAAEHI Ha MEpexKy, NPHU3BOAATh 1O MOJAUTY MPOTOKOJIIB HA TPH

TUIIW: IPUKIIAHUN; TPAHCTIOPTHUH, MepexeBuii (Tadi. 6.4).

IEazoae wlE P Windows. OS/2 Windows. OS/2 NetWare
. Telnet, FTP, |[SNMP,TFTP,

PiseHb SMTP,HTTP |DNS,BOOTP |SMB SMB NCP
AopjaTkis

PiBeHb

npeAcTaB/ieHHA
AaHUx

Conrconmi NetBIOS NetBEUI

piseHb

. T TCP UDP UDP/TCP

piseHb SPX/SPXII
Mepexesun
piseHb IP IP IP IPX
T TR 2 et R S R e
piBeHb perioHanbHi mepexi| perioHanbHi mepei perioHanbHi Mepexi |perioHanbHi mepeXxi | perioHanbHi mepexi
DisnuHUiA 6YyAb-AKUIi HOCI | 6yAb-AKWIA HOCIW | Gyab-AKuii HOCI | Gyab-AKuiA HOCIH | GyAb-AKUIA HOCIT
piseHb iHpopmauii iHpopmauii iHpopmauii inpopmauii iHbopmauii

Puc. 6.3 BigoOpaxkeHHs NOMyIIpHUX MTPOTOKOIB Ha Mojaenb OSI
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Taomung 6.4.

Monens OSI 1 THIIH TPOTOKOJTIB

[TpuknagHuil piBEHb KopucryBaui mociyr Mepexi
[TpencraBHUIILKHN PiBEHB MPUKIIAJHOTO PIBHS
MepexeBuii piBeHb
TparcnopTHuil piBeHb TparcnopTHi cy)0u
MepexeBuil piBeHb MepexeBi ciyx0ou
KananpHuii piBeHb
Di3u4HUIN PiBEHb

Ipukaaani nporokoau (IIII) npamroroTe Ha BepxHbOMY piBHI Mozemi OSI.
Bonwu 3a6e3meuyroTh B3a€MO/IIF0 TOJATKIB 1 OOMIH JaHUMHU MK HUMU. J[o HaAHO1IbIIT
nonyisipHux I1I1 BigHOCSTHCS:

* Telnet — mporokoun [HTepuery (1) mis peecTparlii Ha BiiJaIeHUX XOCTax 1 0OpOOKU
JTaHUX HA HUX;

* FTP (File Transfer Protocol) — npotokon I ns nepenayi ¢aiinis;

 SMTP (Simple Mail Transfer Protocol) — mporokon I qjisi 0OMiHY €IEeKTPOHHOIO
MOIITOIO;

* SNMP (Simple Network Management Protocol) — mpotokon I mistMoHITOpUHTY
MEpEXKi 1 MEPEIKEBUX KOMIIOHEHTIB;

* TFTP (Trivial File Transfer Protocol) — HalimpocTimmii MpOTOKON Nepenayl JaHuX
JUISL JOCTaBKHM BUKOHYBAHOTO (haifiry 0€3 THCKOBO1 KIIIEHTChKOI CUCTEMU;

* DNS (Domain Name System) — ciry»x0a 1ieHTpai30BaHOTO PO3Ii3HABAHHS IMEH;
* BOOTP (Bootstrap Protocol) — mpotokosn nuHamigHoi KoH]Iryparlii Xxocra;
* SMB (Server Message Blocks) — 0510ku cepBepHHUX MMOB1IOMJICHB;

* NCP (Network Control Protocol) — mpoTokoy ympaBiiHHS MEPEXKEI 3METOIO
BU3HAYCHHS MapaMeTpiB 3'€IHAHHS KOXKHOTO 3 POTOKOIIB MepekeBoro piBHS;

* NetBIOS (Network Basic Input/Output System) — mepexeBa 0a3oBa cucTema
BBEJICHHSI BUBEJICHHS

* NetBEUI (NetBIOS Extended User Interface) — posmmpenuii KOpuCTyBalbKuii
iHTepdeiic mepexenoi BIOS.

TpaHCOPTHI NPOTOKOJIHU MIATPUMYIOTh CEAHCH 3B'A3KY MK KOMIT'IOTEpamMH 1

rapaHTyIOTh HalIHHUN OOMIH JaHUMH MIKHUMHU. [0 OMYJISPHUX BIAHOCSITHCS:
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* TSP (Transmission Control Protocol) — mpoTokon A rapaHTOBAaHOI JOCTaBKU
JaHUX, pO30MTHX Ha MOCTIIOBHICTh ()parMeHTIB;

* SPX — yacruna nHabopy mnpotokoiiB IPX/SPX (Interwork PacketExchange /
Sequential Packet Exchange) — mist ;anux, po30UTHX Ha MOCIIIOBHICTh (DparMeHTiB,
¢dbipmu Novell;

* NetBEUI — BcranoBmoe ceancu 3B'a3ky Mk komm'rotepamu (NetBIOS) 1
IpeCTaBIIsie BEpXHiM piBHsAM TpaHcrmoptHi mociayru (NetBEUI);

« ATP (Apple Talk Transaction Protocol), NBP (Name BindingProtocol) —
MIPOTOKOJIM CEaHCIB 3B'A3KY 1 TPAHCIIOPTYBaHHs JaHuX (ipmu Apple.

Mepe:keBi _NpoOTOKOJIM 3a0€3MeuyloTh MNOCIYrd 3B's3ky. [li mpoToxonm

KEpYIOTh KUTbKOMa THUIIAMHM JAHUX: aJApecalli€ro, MapIIpyTHU3all€l0, MEepPeBIpKOIO
MOMWJIOK 1 3alUTaMU Ha TMOBTOPHY mepeaady. MepexeBi MPOTOKOIU KpIM TOTO
BU3HAYAIOTh TMpaBuUja JUIsl 3JIACHEHHS 3B'SI3KY B KOHKPETHUX MEPEKEBUX
cepenoBuiax, Harnpukiaj, Ethernet abo Token Ring. [lo momynsapHUX BITHOCSITHCS:

* [P (Internet Protocol) — mpoToko AJisg nepeaadi MakeTiB;

* IPX (Internet work Packet Exchange) — npotokon ¢ipmu NetWare qis nepenadi i
MapKyBaHHS MMaKETIB,;

* DDP (Datagram Delivery Protocol) — Apple Talk nporokon majis TpaHCOpTyBaHHS
JAHUX.

7. MEPEXEBI APXITEKTYPU

7.1. ETHERNET
7.2. Kagp ETHERNET
7.3. Cranmaptu IEEE

KirouoBi cnoBa: mMepekeBi apxiTeKTypH, Tpadik, mepeaada, METOJ JOCTYMy, KaJp,
ajpeca.

[Tonstrss mepeorcesi apximexmypu (MA) BKIIOYae 3arajibHy CTPYKTYpPY
Mepexi, TOOTO BCl KOMIIOHEHTH, 3aB/SKH SIKUM Mepeka (PYHKIIIOHY€E, B TOMY YHUCII
amapaTHi 3aco0uM 1 CHCTEMHE TIporpaMHe 3a0e3medeHHsa. HaiOuibmn dgacTo
BUKOprcTOBYBaH1 apxitektypu: Ethernet, Token Ring, Arc Net.

7.1. ETHERNET

ETHERNET — naitnonynsiprima MepexxeBa apxiTekTypa. BoHa BUKOpHUCTOBYE
BY3bKOCMYTOBY Iepenady 31 mBuakictio 10 MOit/c, Tomonoriro "mumHa", a s
perymoBaHHs Tpadiky B OCHOBHOMY cerMeHTi kabemo CSMA/CD (Carrier Sense
Multiple Access with Collision Detection — MHOXHHHHMI IOCTYI 3 KOHTPOJIEM
HECy4oi 1 BHUABJICHHSM KOJIi3ii) — METOJ JOCTYIy, SKUW BHUKOPHUCTOBYETHCS B
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tonojorisx  "mwmua" 1 "3ipka". AJNTOPUTM  MHOXHMHHOTO  JOCTYIy 3
MPOCITYXOBYBaHHSIM HECYYOi 1 JO3BOJIOM KOJIi31i HaBeJeHO Ha puc.7.1.

Po6oui craniii "mpocayxoByrOTh" KaHAI mepeaadi JaHuX, 00 BU3HAYUTH, YU
HE 3/1ICHIOE BXKE 1HIIA CTaHIlis Nepenavy Kaapy AaHuX. SIKIIo »oJHa 31 CTaHIIIH
oro He mepemae, ‘ciayxamda craHIiAs" < mocwiae  cBoi  jgaHl.  CyThk
«TPOCITYXOBYBaHHS» — MEPEBIPUTH HASBHICTh HEeCY4Oi (IIEBHOT'O PiBHS HAMpyru ado
csitna). CepenoBuiie (kabenb) Ethernet € macuBHMM, TOOTO OTPUMYE KUBJICHHS Bij
koMmm'rorepa. OTke, BOHO MPUIMHUTHL POOOTY uepe3 (i3uyHe MOIIKOIKEHHS abo
HENpaBWIbHE MIAKIIOYEHHS TepMmiHatopa. Mepexa Ethernet Mmae HacTymHi
XapaKTePUCTHUKH:

* TpaJuiliiiHa TOMOJIOT1s — JIIHIAHA I1IMHA;

* 1HIII TOMOJIOT1 — 31pKa, IINHA;

* TUII TIEpeaadl — By3bKOCMYTOBHUIA;

 metox nocryny — CSMA/CD;

* cnenudikamii — IEEE 802.3;

* MBUAKICTH nepeaaui fanux — 10 1 100 Moit/c;

 ka0eJIbHA CUCTEMA — TOBCTHUH 1 TOHKHI Koakcianpuuii, UTP.

HeobxigHicTb nepeaayi

<

v
Pob6oua cTtaHuin

NMPOCNYXOBYE KaHan

KaHan 3avHATO

Po6oua craHuin
O4iKye

Mepesipka
KaHany

\ 4

KaHan BinbHUM

Po6oua craHuia
NOYMHAE Nnepepavy
i NpocnyxoBy€E KaHan

BuUHUK KOHDANIKT

Po6oua cTtaHuin
NPUNUHAE Nepeaavy

MepesipkKa.
KaHany

KaHan BinbHu

Po6ou4a cTaHLia NpOAOBIKYE Mepe>keBa KapTa 3agae
i 3akiHUye nepepauy BMNaaKoBo BUGpaHuii
NPOMIXKOK 4Yacy

v v

3BiNbHEHHA KaHany

Puc. 7.1 Aaroputm CSMA/CD
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7.2. Kagp Ethernet

Kaop Ethernet — 11€ MOCIIIOBHICTD OIT, sIKa MOYHMHAE 1 3aKIHYY€E KOXKEH MaKeT
Ethernet, mo mepemaerbcst mo wMepexi. Kaap ckmamaerbes 13 3arojioBka i
noctiHpopmariii, ki OTOYYIOTb 1 IHKalCydIOIOTh JaHl, M0 TEeHEPYIOThCS
npoTokojiamMu Bumux piBHIB Mozeni OSI. Indopmariist B 3aronoBky i moctindopmaiiii
BKa3ye aJpecy CHCTEMH, sKa ITOoCiIajia MaKeT, i CHCTEMH, sIKa TOBHHHA OTPHMATH
HoTro, a Tako)X BUKOHYE KIJIbKa 1HIIUX (DYHKIIIH, BaXJIUBUX JIJIS IOCTABKU JIO MICIIS
MIPU3HAYEHHS.

Kaanp IEEE 802.3 OcHoBuuii ¢opmar xkaapy Ethernet, Busnauenuit
crangaptom |IEEE 802.3, 1 Burnsnae, sk mokazano Ha puc. 7.2. OyHKIII OKpEeMUX
TMOJIIB PO3TIISAAIOTHCS HUKYE.

7.2.1. IIpeamOy.ia i MOYATKOBHI1 PO3ALIbHUK

[IpeamOymna ckitamaerbes 3 7 6aiTiB 3 mepemMekoBaHUMH 3HaYeHHAMH 0 1 1, sKi
CUCTEMHU BHKOPUCTOBYIOTH ISl CMHXPOHI3al[li F€HEepaTopiB TaKTOBUX IMIIYJbCIB, a
MOTIM BIIKMJAIOTh. 3acTocyBaHHSIB Ethernet MaHuecTepChKOi CHCTEMHM KOJyBaHHS
BUMarae, mo0O TEeHepaTOpu TAaKTOBUX IMITYJIbCIB, B3a€EMOJIIOYMX CUCTEM OyiH
CUHXPOHI30BaHi, TOOTO yKJIaJIA YTOAY [0 TPUBAJIOCTI Yacy, MPOXOIKEHHs OiTa.

binbmiicte BUpPOOJIEHUX CHOTOJHI MEPEKEBUX aJamnTepiB PO3pOOJIeHI s
CHUHXPOHI3aIlil MPOTATOM YacOBOTO IHTEPBay, IO JOCATAE Yacy MpoxopkeHHs 11
0iT, ae 1e He abcoifoTHEe 3HaueHHS. [[ns Toro mo0 BKa3aTH MOYATOK IHCHOI
nepeqayi makeTy, BIANPABHUK nepenae 1-0alToBUN MOYATKOBUM pPO3MUIBHUK, SKUN
MPOJIOBXKYE MOCTIAOBHICTD 3 moyeproBux 0 i 1, 3a BUHATKOM JIBOX OCTaHHIX OIT, 5Kl
obuasa MictiTh 1. [le — curHan onepkyBauy, 10 Oyb-sKi HACTYIIHI 3a HUM JIaHl €
YaCTUHOIO TMaKeTa 1 MOBHHHI OyTH 3uuTaHl B Oydep mam'sTi MepeXeBoro ajgantepa
JUISL TIOJANIBINOT 0OpOOKH CHCTEMH B XOJOCTOMY PEXHMi (TOOTO IO HE 3MIMCHIOE B
JaHUN MOMEHT Tepenady a0o MpOoIeC BUIPABICHHS KOJI31l) HE3JaTHI NpUiMaTH
Oynb-siKl JaHi, TOKK BOHU OOpOOJISIOTH CUTHAIIM TMOCIIOBHOCTI OIT mpeamMOynu B
XOJIl MIATOTOBKK JO TOJAJbINoOi mepenavi mganux. [ligx dac mepemaui mpeamOymu
npuiiMaroya CUCTEMa CHHXPOHI3yE€ IN€HepaTop TAKTOBHX IMIYJBLCIB 3 TE€HEPATOPOM
BIIMPaBHUKA, ajie MPUIILOMY OJIEpKyBad HE 3HAE Mpo Te, sk OaraTto OIT 3 7 OaT
npeamMOyJIu MPONIIUIH, TIEPII HI’K BiH BKIIFOUMBCS B CUHXPOHI13alli1o.

[TpeamOymna (7 GaiiTiB)

[TouarkoBwii po3ainbHAUK(] OailT)

Anpeca npuzHadeHHs1(6 OalTIB)

Anpeca mxepena(6 OalTiB)

JloBkuHa (2 GaiiTa)

Jlani Ta 3amoBHeHH:(46-1500 6aiiTiB)

KoHTposis Ha MOCIITOBHICTE KaJipy (4 OaiiTa)

Puc.7.2 Kanp Ethernet otouye indopmariito, mepenany Bii MEPEKEBOTO PIBHS BHU3
0 CTEKY MPOTOKOJIB, 1 TOTYE 11 1715 mepeaadi
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7.2.2. Aapec npu3HAYeHHS i M0YATKOBA ajipeca

Aodpecayia € HaiOUIbI BaxiauBow ¢yHKIiew kaapy Ethernet. Tak sk xamp
MOXKHA YSIBUTH SK "KOHBEpT"' M AaHWX MepeKeBOro piBHS, SKi MEPEHOCATHCS
BCEpeIrHI HBOTO, TO MOMYy MOTpiOHA HASBHICTH aJpec BiANpaBHUKA 1 OJep)KyBadya.
Anpecu niporokonty Ethernet, BUKopucToByIoThCA 7181 1I€HTUDIKAIIIT CUCTEM MEpexi,
MaloTh JOBXHHY 6 OalT 1 "3ammTi" B IUIaTH MEpEeXeBHX aganTepiB mammHu. L1
aJipecy Ha3MBAIOTHCS amapaTHUMU anapecamu abo MAC-aapecamu. AnapatHa ajapeca
kokHoro anantepa Ethernet ynikanbHa. IEEE mnpucBoroe 3-0aiiToBuii mpedikc
BUPOOHMKAM TUTAaT MEPEKEBHX aaanTepiB. BiH Ha3WBaeThCs  yHIKAIBHUM
inenTudikatopom BurotonmoBaya (OUI, organizationally unique identifier). Pemra
3 OaiiTa aapecu arnapaTypyu BUPOOHHUKHU MPU3HAYAIOTH CaMi.

[Tone ampecu mpusHavyeHHS 1ACHTU(IKYE CUCTEMY, siKii OyB BiJIpaBlIeHUMN
MakeT. AJpeca MOXE BKa3yBaTH Ha KIHUEBY CHCTEMY, K MpPU3HAYEHU MaKerT,
SKIIO IS CUCTEMAa 3HAXOJUTHCS B JIOKAJIBHIA MEpexi, ado aapeca MOXe HajekaTu
OPUCTPOI0, MIO HAMA€ JOCTYN B IHIIy MEPEXY, HAMpHKIad, MapUIpyTH3aTopa.
Anpecu KananpHOTO piBHS 3aBXKIM BKa3yIOTh Ha HACTYITHY TOUKY 3yMMHKH TTaKeTa B
JoKanbHIA Mepexi. KOHTpodap 3a TPOXO/KEHHSM 10 BChOMY MAapHIPYTy MK
KIHIIEBUMU TOYKaMHU 31iCHIOE MepexxeBul piBeHb, SAKUN 1 HaJa€e aapecy MicIs
MPU3HAYEHHS TTAKETY.

Koxen By3on B Mepexi Ethernet 3untye 1imp0Buil afipec 13 3arojoBKa Makera,
MepeIaHoOro MO MEPEXI, Ul TOTO, 100 BU3HAYNUTH, YA HE MICTHTH 3ar0JIOBOK aJIpecy
1poro Bysna. CucreMa, 110 3UMTajia 3arojIOBOK KaJpy 1 3HaJla CBOIO BJIACHY aJIpecy,
3UMTY€E MaKeT UIIKOM y Oydep mam'ari 1 oOpo0Osie loro. Anpeca Npu3HAYEHHS, IO
MOBHICTIO CKJIAJAEThCS, 3 JABIHKOBHX OJMHHIL O3HAYAE, MO MAKET IMMPOKOMOBHUH,
TOOTO MNpU3HAYEHHH i1 BCIX cucteM Mepexi. lleBHI aapecu MOXyTb OyTH
rpynoBuMu. BoHU 11€HTH(}IKYIOTh TPyIy CHCTEM B MEpeXi, sIKi BCl IOBHHHI
NPUUAHATH HajaiciaHe moBimomiieHHS. [loile BHXimHOI agpecu MICTUTH 6-OaiiToBUM
MAC-anpec cuctemu, 1110 BiANpaBWiIa akeT. 3HAYEHHS TOJIIB aJpecy MPU3HAYCHHSI,
1 agpecu JpKepena GopMye apaidiBep MEPEKEBOTO ajanTepa CHCTEMH, IO Nepenae
MaKeT.

7.2.3. J/loB:)kuHa

[Tone nowxunun kanpy IEEE 802.3 cranoButh 2 GaiiTa 1 BKa3zye Ha KUJIbKICTb
nanux (B GaifTax), SKi NMEpEHOCAThCS KAapOM SIK KOPHMCHE HABAaHTaXEHHs. Moro
3HAYCHHS BKJIFOYAE TIIBKU JIMCHI JIlaHI BHINE JIGKAYUX PIBHIB, IO MICTIATHCA B
nakeTi. BoHO HEBKJIIOUa€e po3MipH MMOJIiB 3aroJioBKa, MocTiHdopMallii, a TaK0X Oy1b-
SKOTO HaBaHTAXEHHS, SIKE€ MOTJIO OYTH J0JaHe 10 JaHUX JJIsl TOro, 00 3a0e3MmeuuTH
MiHIMaJIbHUN po3Mip s makeTa Ethernet (64 Gaitta). MakcumanbHUN po3Mip IS
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nakera FEthernet, Bxmrowarounm kaap, crtaHoBUTH 1518 Gaiir. OCKITBKH Kaap
CKJIaJlaeThes 3 18 Oaift, To HalO1IbIIe 3HAYSHHS 1101 JOBXKUHU gopiBHIOE 1500.

7.2.4. J1aHi i 7omoBHeHHS

PosrnsayBane mojie MICTUTh KOPHUCHI JaHl MaKeTy, TOOTO BHYTPIIIHINA BMICT
obomonku. llepemani BHU3 MPOTOKOIOM MepekeBOro piBHSA JaHi BKIIOYAIOThH
NEpPBUHHE TIOBIJIOMJICHHS, CTBOPEHE JOAATKOM abo MpOLIeCOM BEPXHBOTO PIBHA, 1
iHpOpMaIlil0 3aroyioBKa, IO JOJAEThCS MPOTOKONIAMU MPOMDKHUX piBHIB. Kpim
IIbOTO TaKET, 10 BiAmoBigae cranaapTy 802.3, MicTUTh 3-0alTOBHIA 3aTr0JIOBOK PiBHS
ynpaBiiHHS JI0T14HOTrO 3B's13KYy (LLC), Takox po3MillleHHi B MOJI1 JaHUX.

Hampuknan, naker, mo MICTUTh IM's Xocta [HTepHery, sike Mae OyTu
neperBopeHo  DNS-cepBepom B [P-agpecy, ckinagaeTrbcsi 3 MOYaTKOBOIO
noBigomieHHss DNS, 3aronoska, nopanoro Ha TpaHCIOpPTHOMY pPiBHI IPOTOKOJIOM
UDP, 3aronoBka, qonanoro Ha MepesxkeBomy piBHi rpotokosiom IP, 1 3aromnoska LLC.
Xoua 1l TpU JOJATKOBUX 3aroJIOBKa HE € YAaCTUHOKO MOYAaTKOBOI'O IOBIJOMJICHHS,
mia  nporokony FEthernet BoHM mpencTaBisiloTh MPOCTO KOPHUCHI JaHI, SKI
MEPEHOCATHCS B TOJIE JAaHUX, TaK caMmo fIK 1 Oyap-sfika iHpopmaris. Takox K 1
MOIITOBI NPAIL[IBHUKH, 110 HE MIJO3PIOIOTH NPO BMICT MEpeJaHUX HUMHU JIUCTIB,
npotokon Ethernet He 3Hae mpo BMICT BcepeiuHi 000TIOHKH.

[Ilo6 wmexaHi3M BHSBIEHHS KOMI31d MIr (YHKIIIOHYBAaTH, TOTOBHM MaKeT
Ethernet (Buxmrowaroun npeamOysly 1 NOYATKOBHM pO3AUIBHUK) IOBUHEH OYyTH
JOBXKUHOIO MiHIMyM 64 Oalita. TakuMm 4yuHOM, 3a BUpaxyBaHHsM 18 OallT kaapy,
MoJIe JaHWX TIOBUHHE MaTH po3Mip He MeHme 46 Oaiir. fAxmo "kopuchHe
HABAHTAXKCHHA'" OTPUMAaHE BiJ MPOTOKOIY MepexxeBoro piBHS, HAATO KOPOTKE, TO
ajanTep J0Ja€ PSAOK HIYOro HE 3HAUYyIIMX OITIB JJIS TOTO, MO0 JOMOBHUTH ITOJIC
JTAHUX 70 HEOOX1THOTO PO3MIpYy.

Haii6inbmma moskuna mis nakera Ethernet cranoButs 1518 Oaiit, BiAIIOBIAHO,
1oJIe JaHUX He Moxe OyTu Oubiue, Hixk 1500 G6aiiT (Bximtowaroun 3aronoBok LLC).

7.2.5. KoHTpOJIbHAS MOCTiI0OBHICTH KaJAPy

Ocranni 4 6aiiTa Kaapy, 10 CJIITYIOTh 3a MOJIEM JJaHUX (1 JOMOBHEHHSIM, SIKIIO
BOHO €), MICTSTh 3HAUEHHSI KOHTPOJIbHOI CYyMH, SIKY MpUHMalOuuil By30J1 3a/110€ IS
BU3HAYCHHS IIUTICHOCTI mMakeTy. be3mocepeaHbo mepen mepenadeto MepesKeBHiA
ajlanTep By3Ja, 110 BiAMNPABIISLE MOBIAOMIICHHS, O0OYUCITIOE HAJTUIIKOBUN ITUKITTYHUI
koJ (CRC) mnisg BCiX 1HIIMX MOJIB MakeTy (3aBUHATKOM IpeamOyiIu 1 OYaTKOBOIO
PO3MIJIbHUKA), BHUKOPHCTOBYIOUYM TMoJiHOMIHaNIbHUN anroputm AUTODIN 1.
3uauenHss CRC yHIKanbHOAMS JaHUX, K1 BUKOPUCTOBYIOTHCS JJIsl HOTO OOYHCIICHHS.
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Konmun maker pgocsrae cBoro Miclsg TpHU3HAYCHHS, MEPEKEBUU ajamntep
OpUIMaO4oi CHCTEMH 3YUTYE BMICT KaJIpy 1 BHUKOHYE OOYMCIEHHS 3a THUM XK€
anroputMoM. [IOpiBHIOIOYM CBIXKOOTPUMAHE 3HAYEHHS 3 THUM, IO MICTUTHCS B TOJI
KOHTpoJibHOT mochigoBHOCTI Kaapy (FCS, frame check sequence), cucrema 3
BHUCOKOIO MMOBIPHICTIO MOKE TIEPEKOHATHCS B TOMY, IO OJMH 3 OITiB IakeTa He OYyB
3MiHEHHMM. SIKIO 3HaYeHHs 301raloThCs, CUCTEMa MpUKUMAaE MakeT 1 moMilae Horo B
Oydepu maM'sTi A1 MOAbIIOT 00pOOKH. SIKIIO 3HAYEHHS HE 301raroThCs, CHCTEMa
oroJiontye MOMWJIKY 3Bipku (alignment error) i Bigkumae kaap. Cuctema TaKoX
BIIKMIA€ KaJIp, SKIIO KITBKICTh OIT B MakeTi He KpaTHE 8. SIKIO Kaap BiIKUHYTHM, TO
MPOTOKOJIM BEPXHIX PIBHIB BUSABIIAIOTH HOTO BIJICYTHICTH 1 OPraHi30BYIOTh TOBTOPHY
nepeaauy.

Mepexi Ethernet BHKOpHUCTOBYIOTH pi3HI BaplaHTHM KaOediB 1 TOIOJIOTIH,
3acHoBaHi Ha crienudikaiii IEEE.

7.3. Cranpaptu IEEE na 10 Moit/c
TyT icHy€e 4 TONOJIOTIi:
* 10 Base T;
* 10 Base 2;
* 10 Base 5;
* 10 Base FL.

10 BASE T (10-mBuakicte nepemadi manux 10 Moit/c, BASE-By3pkocmyroBa, T-
BUTa napa) Mepexy Ethernet anid 3'eqHanHs koMn'toTepiB 3a3BHYail BAKOPUCTOBYIOTh
HeekpanoBany Buty mapy (UTP), moxHa 1 ekpanoBany (STP).

binbmiicte Mepex 1bOro THUIY OYAYIOTBCS y BUIJIAL 31pKH, aje MO CUCTEMI
nepeaaydl CUTHAIIIB MPEACTABISIIOTH cO0010 MUHY (puc.7.3). 3a3Buuail KOHIEHTPATOP
mepexi 10 Base T Buctymnae sik 6arato mopToBHid peTpaHCIATOp (IMiACUITIOBaY).

Puc. 7.3. Tonosoris 10 Base T
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Xapakrepuctuka Tonojorii 10 Base T npeacrasiena B Tabu. 7.1

Taomung 7.1.
Kareropis XapaKTepucTruKa
Kabeinp Kareropis 3. 4 abo 5 UTP
3'eqHyBau RG-45 Ha KIHIIX KaOeIio

TpanciBep (mpucTpiil ANAIPUIOMY 1
nepeadi CUTHAIB)

[ToTpibGeH KOKHOMY KOMI'TOTEPY

Bincrans Big TpaHcuBepa a0 100 max

KOHIICHTpaTopa

MaricTpaib 1is 3'e THAaHHS KoakcianpHuit 200 ONITOBOJIOKOHHHIMA
KOHIICHTPATOPIB Kabelb

3arangpHa kuibkicTs PC B JIC

3a cnenudikariii 7o 1024

10 Base 2 (10 — 10 M6it/c, Base-By3pkocMyroBa Iepejayda, BiaCTaHb 10 185m).
Mepexka Takoro TUIy OpIEHTOBAHAa Ha TOHKWU KoaKClaJibHUM Kabenb, a00 TOHKUMN
Ethernet 3 MakcMMalbHOIO MOBXHHOIO CerMeHTa 185 M, MiHIMalbHA JOBXKHHA

kabemo 0,5 M (Puc.7.4).

] R [ |
MarictpanbHuii Maricrpamm'i\
cermeHT 3

PetpaHcnaTtop 1
cermeHT 2

MarictpanbHui
cermeHT 1

[

—

EE—— ] =S

R

PeTpaHcnaTop 2

[—

PeTpaHcnaTtop 3

Marictpanb
HUM
cermeHT 4

=

—

PetpaHcnaTop 4

MarictpanbHuii cermeHT 5

Puc. 7.4. Tononorus 10 Base 2

Kommnounentu xkabemro "tonkuii Ethernet':

* BNC Gappen-koHeKTopH (17151 TIOJIOBXKEHHS KaOelto);

* BNCT — xonHekTopu (3'€ THYIOTh MEPEKEBUHN KaOEIIb 3 MEPEKEBOIO TIATOIO);

* BNC — tepminaropu.

Mepexi Ha ToHKOMY Ethernet maroTs Tomosorito "mmHa".
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Xapakrepuctuka Tonojorii 10 Base 2 npeacrasiena B Tabu. 7.2

Tabmuis 7.2.
XapaxkTepuctuka Tornojorii 10 Base 2

Kateropis XapakTepucTuKa
MakcuMalibHa JIOB)KMHA CETMEHTA 185Mm
3'eTHaHHS 3 TIATOIO

A BNCT-xonnexTop
MepexeBoroajaanTepa
KinpkicTh MaricTpajibHUX CETMEHTIB 1 BukopuctoBytoun 4 pemnitepu, MO>KHa
periTepiB 3'€IHATH 5 CETMEHTIB

MaxkcumanbHa KutbKicTh PC Ha cermeHnT | 3a cnenmdikairii 30
KUIBKICTB CErMEHTIB, JO AKUX MOKHA
makiaroynta PC

MakcHuManbHa 3arajibHa JOB)KHHA
Mepexi

3aranpHa KuibKicTh PC B Mepexi 1024

3 cerMeHTH 3 5

925M

10 Base 5 — Crannmaptauit Ethernet (10-mBuakicts nepenaui 10 Mo6it/c, Base-
BY3bKOCMYTOBa Tepenaya, S-cermeHTu mo 500 m.)

KomnoneHnTn kabenbHOI Mepexi:

* TpaHCUBEpHU (TpPaHCISITOPH), 3a0e3medytoTh 3B's130Kk Mixk PC 1 rosoBHuM kabenem
JI3, cymimieni 3 "3y0om Bammipa', CIOTydeHUM 3 KabeseM;

* ka0eJl TpaHCUBEPIB 3'€IHYIOTh TPAHCUBEP 3 IJIATOI0 MEPEKEBOI0 aaNTePa;

* DIX (Digital Intel Xerox connector) — koHektop, abo AUI-koHekTop, uewn
KOHHEKTOpP pO3TalllOBaHUW Ha KaOesl TpaHCUBEPA;

 koHHeKTOpu N-cepii Ta TepMmiHaTopu N-cepii.

Xapakrtepuctuka tonosorii 10 Base 5 nmpencrasnena B 1a01.7.3.

Tabmuus 7.3.
Kareropis XapakTepUCTHUKA
MakcuMalibHa JIOBKHHA CErMEHTa 500Mm
TpancuBepu Crony4eHi 3 CEeTMEHTOM
MakcuMalibHa BiJICTaHb MIXK KOMIM'IOTEpOM 1 | S50M
TPaHCUBEPOM
MiHiMaJIbHA BIICTaHb MK TPAHCHUBEpaMU 2,5m
KinpkicTe  MaricTpanbHuUX  CerMeHTiB 1| BukopuctoByroum 4 pemitepw,
periTepiB MOXKHA 3'€THATH 5 CETMEHTIB
KinbKicTh CerMeHTIB, 10 SKUX MOXYTh OyTH | 3 CErMEHTH 3 5
miakiroyeni PC
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[TopiBHsibHA XxapakTepucTHka Tomonorii mepexi Ethernet mpeacraBnena B
Tabiu. 7.4.

Ta6maums 7.4.
10 Base 2 10 Base 5 10 Base T
Tononorist [lIuHa [IIuHa 3ipka, [lluna
. Toscrtuii Ethernet kabens | HeekpanoBana Buta
RG-58 (ToHKuM,
Tun xabemnto ) - TpaHCHBepa €KpaHOBaHa napa kareropii 3, 4
KOAaKClaJbHUM)
BUTA Iapa abo 5
3’eqHaHHA 3 DIX-koHHEKTOD,
matoro CA BNCT-ronextop AUI-koHHEKTOp RG-45
Omip TepmiHaTopa, 50 50 He BUKOpHUCTOBYETHCS
.. 85-115 s UTP
+ +
XBUJIbOBUH OMip 50+2 5042 135-165 — STP
) ) . Bin 2,5 mixk Tp i mo 50 o 100 mixx TpancuBe-
Bincranb, m. Binx 0,5 mix PC wiok Tp PC oM (Tp) i KOHIEHT-OM
MaxkcuMm. 10BKHUHA 185 500 100
Ka0eJIbHOTO CErMEH.
Makcum. uncio 5 (3BUKOpHUCTAaH.
, . . Te x He BuznaueHo
3’€JHAHUX CETMEHTIB | 4-X penuTepiB)
MaxkcumanbHa . 925 2460 He
JIOBJKMHA MEPEKIi BUKOPHCTOBYETHCS
Maxkcumanbhe yucio | 30 (B mepexi 100 1 (koxxen PC mae
PC Hacermenr M.0.1024 PC) BJIACHHMM KaOeJb)

8. BUMOI'H, 1O CTABJIATBHCA 10 CYHACHUX JIOKAJIBHUX MEPEXK
8.1. IIpoayKTUBHICTH

8.2. HaniitHicTs 1 6e3meka

8.3. MOXXITUBICTh PO3IIUPEHHS 1 MACIITA0yBaHHS

8.4. IIpo3opicTh

8.5. IlinTpumMka pi3HUX BUAIB Tpadiky

8.6. KepoBanicTth

8.7. CyMicCHICTb

KitouoBi cioBa: wac peakiiii, MpomycKHa 3/1aTHICTh, 3aTPUMKa repeaadi, KoepimieHt
TOTOBHOCTI, O€3IeKa, pO3INPIOBAHICTh, MACIITA00BAHICTh, TPO30PICTh, KEPOBAHICTH,
CYMICHICTh

8.1. IIponyKkTuBHIiCTH

[ToTentiiino BUCOKAa MPOAYKTUBHICTh — I1€ OJHA 3 OCHOBHUX BJIACTUBOCTEH
PO3MOJIIEHUX CHUCTEM, 10 SIKMX BIIHOCSTHCS JOKalbHI Mepexi. Ll BmacTuBiCTb

3a0€3MeUyeThCA  MOMJIMBICTIO — pO3MapajieflfoBaHHS  poOIT MDK  JIeKUIbKOMa
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KoMI'toTepamMu Mepexki. Haxkanb, 110 MOXIJIUBICTh HE 3aBXKIU BAAETHCS peaii3yBaTH.
IcHye KiTbka OCHOBHHMX XapaKTEPUCTUK MPOAYKTUBHOCTI MEPEKi:

* 4ac peaxirii;
* IPOITYCKHA 3/JaTHICTb;
* 3aTpUMKa Mepeiadi 1 Bapiallis 3aTpUMKH Tepeadi.

Yac peaxyii Mepexi € IHTETPaJbHOIO XapaKTEPUCTHKOIO MPOTYyKTUBHOCTI
MEpexi 3 TOYKH 30py KopucTyBaua. Came II0 XapaKTepUCTUKY Ma€ Ha yBasi
KOPHCTYBa4, KOJH FTOBOPUTH: «ChOTOIHI MepeKa MPaIfO€ TTOBUIBHO ».

VY 3aragpbHOMY BHNAIKy Yac peaklii BU3HAYAEThCA SK IHTEpBAIYacy MIXK
BUHUKHEHHSAM 3allUTy KOPHUCTyBaya 10 SKOi-HEOy/b MEpEKeBOl CIyKO0u 1
OTpUMAaHHSM BIJIIIOBI/II HA 1I€H 3aIMuT.

3HaueHHS LbOI'0 MOKAa3HUKA 3aJI€KUTh Bl TUITY CIYXOH, 10 SIKOT 3BEPTAE€THCSA
KOPHCTYBay, Bl TOTO, SIKM KOPUCTYBAy 1 JI0 SIKOTO CEPBEPA 3BEPTAETHCSA, @ TAKOXK
B1Jl TIOTOYHOT'O CTaHy €JIEMEHTIB MEPEXkKi -3aBaHTAXKEHOCTI CETMEHTIB, KOMYTaTOPIB 1
MapILpyTU3aTOPIB, YEPE3 sIKI MPOXOAUTH 3aMUT, 3aBAHTAKEHOCTI cepBepa 1 T. 1. Tomy
Ma€ CEeHC BUKOPUCTOBYBATH TAKOXK 1 CEPEIHBO3BAXKEHY OLIHKY Yacy peakiiii Mepexi,
YCEpEeIHIOIOYM L€l MOKa3HUK MO KOpPUCTyBadax, cepBepax 1 yacy AHsS (Bl SIKOTO B
3HAYHIA Mipi 3aJICKUTh 3aBaHTAKEHHS MEPEXK1).

Yac peakiii mepexi 3BUYAWHO CKIATA€TbCsl 3 JEKUIBKOX CKIIaJoBHX. Y
3arajJbHOMY BHUNAAKy B HBOTO BXOAHWTH Yac IMIATOTOBKH 3alUTIB HA KIIEHTCHKOMY
KOMIT'FOTEP1, Yac Nepeiadl 3auTiB Mk KJIIEHTOM 1 CEPBEPOM Yepe3 CETMEHTU MEpExi
1 TIpOMDKHE KOMYHIKalliiiHe oOnagHaHHS, Yac OOpoOKH 3aluTIB Ha cepBepl, vac
nepeaayil BiJIMOBIEH BiJl cepBepa KIIEHTY 1 4ac 00OpoOKM oepKyBaHUX Bl cepBepa
BIIMOBIJIEH HA KJIIIEHTCHKOMY KOMIIT'FOTEPI.

ScHo, 0 KOpUCTyBada PO3KJIaJaHHs Yacy peakilii Ha CKJIaJ0Bi HE I[IKaBUTH -
HOMYy BaKJIMBHUN KIHIIEBUU pE3yJbTaT, OJHAK JJII MEPEKeBOro (axiBIs Iyxke
BKJIMBO BUJIUINTH 13 3arajJbHOTO Yacy peakilii CKJIaJ0Bi, BIIMOBIIHI eTaraM BIacHEe
MEpeKeBOT OOpOOKM JaHUX, — Iepefady JaHWX BiJ KIIIi€HTa JI0 cepBepa depes
CErMEHTH Mepeki 1 KOMyHiKalliiHe oOJjiajHaHHs. 3HAHHS CKJIAJOBUX Yacy peakilii
7A€ MO>KJIMBICTb OI[IHUTH MPOJYKTUBHICTH OKPEMHX E€JIEMEHTIB MEpEeXi, BUSBUTH
BY3bKI MICIII 1 B pa3l HEOOXITHOCTI BHUKOHATH MOJCPHI3AIlI0 MEpexXl IS
M1JIBUIICHHS i1 3arajibHOI MPOyKTUBHOCTI.

Ilponyckna 30amuicms BimoOpaxae oOCAT JaHUX, MEpPEIaHUX Mepexer ado
YaCTUHOIO B OJWHUINO 4Yacy. [IpormyckHa 3MaTHICTh BXKE HE € MPU3HAYCHOIO IS
KOPUCTyBa4a XapaKTEPHUCTHKOIO, TaK SK BOHA Ka)Xe MPO IIBUAKICTh BHUKOHAHHS

BHYTPILIHIX ONepalii Mepexi — rnepenayi NakeTiB JaHUX MK By3JaMH MEpexi yepes
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pi3HI KOMYHIKAIliiHI MPUCTpOi. 3aTe BOHA OE3MOCEPEAHbO XapaAKTEPU3YE SKICTh
BUKOHAHHSI OCHOBHOI (DYHKIIIT Mepexi — TPaHCIOPTYBaHHS MOBIIOMJIEHb — 1 TOMY
YacTillle BUKOPUCTOBYETHCS MPU aHaJi31 MPOAYKTUBHOCTI MEPEXKi, HIK Yac peaKIii.
[IpommyckHa 34aTHICTH BUMIPIOETBCA ab0 B 0OiTaXx B CEeKyHIy, ab0 B TakeTax B
cexyHny. [IpomyckHa 37aTHICTh MOKe OyTH MUTTEBOIO, MAKCUMAJIbHOIO, CEPEAHBOIO.

Cepeonst nponyckHa CHPOMOIICHICMb OOYUCITIOETHCS IIISXOM  JTUICHHS
3arajbHOTO O0CATY TMEpelIaHrX JaHWX Ha 4ac iX mepefadi, IPHUIOMY BHOHPAETHCS
JOCHUTHh TPUBAIIMH MTPOMIDKOK Yacy — TOJIMHA, JICHh a00 THKIICHb.

Mummesa nponyckna 30amuicms BIAPI3HAETHCSA BIJ CEPEIHBOT THM, IO JIS
yCepeaHEHHS BUOMPAETHCS Ty>Ke MaJIeHbKHUM MPOMIDKOKYAcy — Hanpukiazd, 10 mc abo
1c.

Maxcumanvua nponyckna 30amuicms — 116 HaWOLIbIIIA MHUTTEBA IMPOITYCKHA
CIIPOMOXHICTB, 3a(hiKCOBaHA POTATOM MEPIOY CIIOCTEPEKEHHS.

HaifyacTiime mnpu mNpoeKTyBaHHI, HaJAINTyBaHHI 1 ONTUMI3AIi Mepexi
BUKOPUCTOBYIOTBCS TakKl TOKAa3HUKH, SK CEepeaHs 1 MaKCHUMallbHa MPOITYCKHI
cripomoskHocTi. CepeHs MPOMyCKHA 3AaTHICTh OKPEMOTO eJIeMeHTa ab0 BCi€l Mepexki
JI03BOJISIE OIIIHUTU POOOTY MEPEkKI Ha BETUKOMY MPOMIKKY 4Yacy, MPOTITOM SIKOTO B
CUJIy 3aKOHY BEJIMKMX YMCEN MIKK 1 CHaJW THTEHCHUBHOCTI TpadiKy KOMIIEHCYIOTh
OJIMH OJHOTO. MakcuMmaabHa MPOMYCKHA 3/IaTHICTh JI03BOJISIE OLIIHUTH MOKJIMBOCTI
MEpeXi CIPABISITHCS 3 TMIKOBUMH HABAHTAKEHHSIMH, XapaKTEPHUMHU TSI OCOOMBUX
nepiosiiB  poOOTH MEPEXi, HANPHUKIAL PAHKOBUX TOJHWH, KOJIU CHIBPOOITHUKU
MIIIPUEMCTBA MaiKe OJTHOYACHO PEECTPYIOTHCA B MEPEXKI 1 3BEPTAIOTHCS 10 (paiiiiB 1
0a3 gaHuX.

[IpomyckHy 37aTHICT, MOKHAa BUMIPIOBATH MK OyAb-SKMMH JIBOMa BY3JaMHU
a00 TOYKaMU MEpEeXi, HAPHUKIIAA, MK KIIEHTCHKUM KOMIT'FOTEPOM 1 CEPBEPOM, MIX
BXIJTHUM 1 BUXIJHUM TMOpPTaMH MapHipyTu3atopa. s aHamizy 1 HaCTpOWKH Mepexi
Iy>K€ KOPUCHO 3HATH JaH1 Mpo MPOIMYCKHY 3JaTHICTh OKPEMUX €JIEMEHTIB MEPEXKI.

BaxxnuBo Bij3HAYUTH, MO Yepe3 IMOCIIIOBHHM XapakTep Iepenadl MakeTiB
PI3HHMH €JIeMEHTaMU MEpeXi 3arajbHa MPOIMYyCKHA 3JaTHICTh MEpeki OyIb-IKOTo
CKJIQZICHOTO MIISAXYy B Mepexi OyJe AOpIBHIOE MIHIMaJIbHIA 3 MNPOMYCKHUX
CIIPOMOKHOCTEH CKJIQJIOBUX €JIEMEHTIB MapumpyTy. s miABHIEHHS MPOMYCKHOI
3IATHOCTI CKJIQJICHOTO NUIAXY HEOOXiTHO B TMEpIIy dYepry 3BEepHYTH yBary Ha
HaWUMOBUIBHILI €IEMEHTH — Y TaHOMY BHUIIQJIKy TaKUM €JIEMEHTOM, IIBHUJIIE 3a BCE,
Oyne mapmpytuzarop. Ciil miIKpeCcInuTH, MO SKIO NepelaBaEMHM MO CKIIaJOBOMY
nusixy Ttpadik OyAe MaTH CepeAHI0 IHTEHCUBHICTh, MNEPEBEPIIYIOUH CEPEIHIO
IPOIMYCKHY 3[aTHICTh HAMMOBUIBHIIIOIO €JeMEHTa MUIAXY, TO 4Yepra MakeTiB 10
L[bOTO €JIeMeHTa Oy/ie pOCTH TEOPETUUYHO A0 HECKIHYEHHOCTI, a MPAKTUYHO — JI0 TUX
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mip, TOKH HE 3allOBHUTHCS HOro OydepHa maM'aTb. A MOTIM MaKETH MPOCTO MOYHYThH
BIJIKUJIATUCS 1 TYOUTHCH.

[HOMI KOPUCHO OMEpPyBaTH 13 3a2anbHON0 NPONYCKHOIO30AMHICMIO Mepedic, Ka
BHU3HAUAETHCS SIK CEpelHsA KUIbKICTh 1H(pOpMalii, mepenaHoi MK BciMa By3JIaMu
Mepexi B OOUHUITIO Yacy. Lleil moka3HuK xapakTepu3ye SKICTh MEPEXKi B IIIIOMY, HE
TUQEPEHITIIOI0YH HOTO 0 OKPEMHUX CEeTMEHTaX ab0 MPUCTPOSX.

3a3BuYail mpyu BU3HAYCHHI MPOMYCKHOI 3JaTHOCTI cerMeHTa abo MPHUCTPOIO B
JaHUX HE BUAUIAIOTHCS MMAKETH SKOTOCh MEBHOIO KOPHUCTyBada, TOJATKH abo
KOMITFOTEPH — MiJIPaXOBYEThCS 3arabHUI 00csT nepeaanoi indopmartii. [Ipote, mis
OUIBIII TOYHOT OILIIHKHK SKOCTI 00CIyrOBYBaHHA Taka JeTaiizaiis 0a)kaHa, 1 OCTaHHIM
4acoOM CHCTEMH YIIPaBJIIHHS MEpeKaMH BCE YACTIlIE JO3BOJISIOTh il BAKOHYBATH.

3aTpuMKa mepeadi BUBHAYAETHCS K 3aTPUMKA MK MOMEHTOM HaJXOJ[KCHHS
MakeTy Ha BXiJ SKOro-HeOyJb MEPEKEBOr0 MPHUCTPOIO ab0 YaCTUHU MEpexkl 1
MOMEHTOM IOSIBU MOTr0 Ha BUXOA1 LbOT0 MpHUCTpoto. Lleit mapameTp npo yKTUBHOCTI
3a 3MICTOM OJM3bKHI J0 Yacy peakilii Mepexi, aje BIAPI3HAETbCA TUM, 0 3aBXKIU
XapaKTepHU3y€e TUIBKA MEpEeXeBl eTanmu OOpoOKM JaHuX, Oe3 3aTpUMOK OOpOOKH
KOMIT'FOTEPAMH MEPEXkKI1. 3a3BUYAl SIKICTb MEpPEkKl XapaKTEepPU3yIOTh BEIUYHMHAMHU
MaKCUMaJbHOI 3aTpUMKHU Tepenadl 1 Bapiauiero 3aTpumkd. He Bci tunu Tpadika
YyTJIUBI 10 3aTPUMOK Tepenadl, y BCSIKOMY pasi, JO THX BEJIMYMH 3aTPUMOK, SIKi
XapakTepHl A1 KOMIT'IOTEPHUX MEpEX, — 3a3BHYail 3aTPUMKHM HE MEpPEBUULIYIOTH
COTEHb MUIICEKYH/I, PIJIIe — KITBKOX CEKyHJZ. Takoro mopsiaKy 3aTPUMKU TAKETiB,
0 TIOPOJIKYIOTHCS  (DaIOBOi  CIIy»)0010, CITy’)k00I0 €JIeKTPOHHOI momTH abo
CIIy’k0010 IPYKY, MaJIO BIUIMBAIOTh HASKICTh IIUX CITY>KO 3 TOYKK 30py KOPUCTyBaua
Mepexi. 3 1HIIOro 00Ky, Taki K 3aTPUMKH MAKETIB, IO MEPEHOCITh IOJIOCOBI JIaHI
a00 B1/1€0300paXKEHHS, MOXYTh MPU3BOJUTH JI0 3HAYHOTO 3HMKEHHS SKOCTI
iH(dOopMaIli -BUHUKHEHHIO €(eKTy BiIUTYHHS, HEMOKIIMBOCTI po3i0paTu NesKl CJIoBa,
TPEMTIHHA 300pakKeHHS 1 T.11.

[IponyckHa COPOMOXKHICTH 1 3aTPUMKH Tiepefadl €  HEe3aJIC)KHUMU
napaMeTpamu, Tak 10 Mepexka MOK€ BOJIOAITH, HAIIPHUKIIAJ, BUCOKOIO MPOIYCKHOIO
3/1aTHICTIO, aJlé BHOCUTH 3HAaYH1 3aTPUMKH MPHU Mepeaadl KOKHOTO MaKeTa.

8.2. HagiiinicTh i 0e3meka

OpHi€l0 3 MOYATKOBUX LUJIEHW CTBOPEHHS PO3MOIIICHUX CHCTEM, J0 SIKUX
BIJIHOCATBCS 1 JIOKAJIbHI MEPEXKi, OyJIO TOCITHEHHS OUIbIIOT HaIHHOCTI B MOPIBHAHHI
3 OKpEMHUMH OOYMCITIOBATIbHUMU MalllUHAMMU.

BaxxiiBO po3pi3HIATH KiJIbKA acMeKTiB HaAIMHOCTI. J[JI TEXHIYHUX TMPUCTPOIB
BUKOPHUCTOBYIOTHCS TaKl MOKAa3HUKH HAJIMHOCTI, K Cepe/lHIN yac HalpalfoBaHHs Ha
BIJIMOBY, IMOBIPHICTh BIJJMOBH, IHTEHCUBHICTh BiAMOB. OHaK Il TOKA3HUKH
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OpUIATHI JUIs OLIHKH HaAIMHOCTI MPOCTHX EJIEMEHTIB 1 MPHUCTPOIB, SKI MOXKYTb
nepeObyBaTh TUTBKM B JBOX CTaHAaX — Mpame3gaTHoMy a0o Hempaie3gaTHOMY.
CxmamHi cucTeMH, IO CKIAHaloTbess 3 0araThbOX €JIEMEHTIB, KpIM CTaHIB
Mpale31aTHOCTI Ta HEMpale3/1aTHOCTI, MOKYTh MaTH 1 1HIII MPOMDXKHI CTaHH, AKi IIi
XapaKTEPUCTUKU HE BPAaXOBYIOTh. Y 3B'SI3KY 3 LIUM ISl OL[IHKM HAJIHHOCTI CKJIaJHUX
CHCTEM 3aCTOCOBYETHCS 1HIINUN HAOIp XapaKTEPUCTHUK.

T'omosnicmo abo koeghiyicum comosnocmi (availability Jo3Hadae 4acTKy 4acy,
IPOTSATOM SIKOTO CHCTEMa MOXe OyTH BHUKOpHUCTaHA. [ OTOBHICTH MOXe OyTH
MOJIMIICHa MUIIXOM BBEICHHS HAIAMIPHOCTI B CTPYKTYpPY CHCTEMH: KIFOYOBI
€JIEMEHTHU CUCTEMHU TOBHHHI ICHYBaTHU B JEKUIBKOX €K3eMIUIIpax, 100 MpH BiJIMOBI
OJIHOTO 3 HUX (DYHKIIIOHYBAaHHS CUCTEMH 3a0€3IeuyBaIH 1HIIIL.

[I1o6 cuctemy MoxkHa OyJi0 BIIHECTH 10 BUCOKOHAJ1MHOI, BOHA MOBHHHA SIK
MIHIMYM MaTH BUCOKY TOTOBHICTb, aJie IIbOTO HeAoCTaTHLO. HeoOxiaHo 3a0e3neunTtu
30epeXeHHs] JaHUuX 13aXUCT 1X Big cHOTBOpeHb. KpiM 1bOro, MOBHHHA
MIATPUMYBATHUCS y3TOJDKEHICTh (HECYNEpeUHICTh) aHUX, HANPUKIA, SKIIO IS
MIJBUIICHHS HAIIAHOCTI Ha JCEKUIbKOX (ailloBux cepBepax 30epiraerbcs
1ICHTUYHICTb.

Tak sk Mepexka MNpalloe HAa OCHOBI MEXaHI3My Iepelayl IaKeTiB MIXK
KIHIIEBUMU BY3JlaMH, TO OJIHIEI0 3 XapaKTEPHUX XapaKTePUCTUK HAMIMHOCTI €
WMOBIPHICTh JIOCTAaBKH TaKeTa BY3Jy NMpHU3HaueHHs 0e3 croTBopeHb. lopsan 3 miero
XapaKTEPUCTUKOI MOXYTh BHUKOPHUCTOBYBATHCSA 1 IHINI TOKA3HUKHU: IMOBIPHICTH
BTpaTu makeTy (Mo Oyap-siKili NpuYMHI — Yepe3 TNepernoBHEHHS Oydepa
MapuIpyTu3aropa, po30LKHICTD  KOHTPOJBHOI  CyMH, 4epe3  BIACYTHICThb
npane3aaTHOTrO HUISXY JI0 By3ja MPU3HAUEHHS 1 T. JI.), UMOBIPHICTh CIOTBOPEHHS
OKpeMoro 0iTa MepelaHuX JaHUX, BITHONIEHHS BTPAYCHUX MAKETiB 0 JIOCTABJICHUX.

[HIIMM acIeKTOM 3arajabHOi HaIIHHOCTI € Oesneka (Security), ToOTO 34aTHICTh
CHUCTEMHM 3aXHUCTHUTH JaH1 BiJ] HECAHKIIIOHOBAHOTO JOCTYMY. Y PO3MOALICHOI CUCTEMHU
11e 3po0uTH Habarato CKIIaHIIIe, HXK B IIEHTPaJi30BaH1d. Y Mepekax MOBITOMIICHHS
NepelaloThCs MO JHHIAX 3B'SI3Ky, YacTO MPOXOIATh 4Yepe3 3arajibHOJOCTYIHI
NPUMIIIEHHS, B SKMX MOXYTh OyTH BCTAaHOBJIEHI 3aCOOM MPOCITYXOBYBaHHS JiHii.
[HmIMM Bpa3nmMBUM MiclleM MOXYTh OyTH 3ajuilieHi Oe3 Harisiay NepCcOHaNIbHI
koMmm'torepu. KpiMm TOro, 3aBXKIM € MOTEHIlIifHA 3arpo3a 37I0My 3aXHCTYy MEpExi Bia
HEAaBTOPU30BAHUX KOPHUCTYBayiB, SKIIO MEpeka Ma€ BUXOJIU B TJIOOAbHI MEpexi
3arajbHOrO KOPUCTYBaHHS.

Ille onHi€r0 XapaKTEPUCTUKOIW HAMIWHOCTI € gidmosocmitikicms  (fault
tolerance). YV wmepexax ImmiJ BiIMOBOCTIMKICTIO PO3YMIETHCS 3JATHICTh CHCTEMH
NPUXOBYBAaTH BiKOPUCTYBaua BiJIMOBY OKpeMHX ii eneMeHTiB. Hampuknanm, sKImo
Kkomii TaOnumi 06a3um naHux 30epiraloTbCcsi OJHOYACHO Ha JCKUIbKOX (ailioBuX
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cepBepax, TO KOPUCTYBadi MOXKYTh MPOCTO HE TOMITHUTH BIIMOBY OJHOTO 3 HUX. Y
B1JIMOBOCTIAKOi CHCTEMH BIIMOBA OJHOTO 3 ii €JIIEMEHTIB NMPHU3BOIUTH IO JESIKOTO
3HIDKEHHS SKOCTI ii poOoTH (Ierpazariii), a He 0 MOBHOT 3yNUHKU. Tak, mpH BiMOBI
OJTHOTO 3(ailIoBUX CEpBEPIB B MOMEPEAHHOMY MPHUKIIAAl 301IBIIYETHCA TUTBKU Yac
J0CTyIly 10 0a3M JaHUX Yepe3 3MEHILIEHHS CTYIIEHs po3MapajieloBaHHs 3allUTIB, aje
B IIIJIOMY crcTeMa OyJie MPOIOBKYBAaTH BUKOHYBATH CBOI (DYyHKIIII.

8.3. MoxaMBicTh pO3IIMPEHHS | MacIITA00BAHICTH

Tepmiau po3mUpeHHs 1 MacmTabOBaHICTh 1HOJI BUKOPHUCTOBYIOTH SIK
CHHOHIMH, ajle 1€ HEBIPHO — KOXEH 3 HHMX MAa€ 4YITKO BU3HAYCHE CaMOCTIiiHE
3HAYECHHS.

Pozwupenns, pozwupiosanicme (extensibility) o3nagae MokIuBICTb TTOPIBHSIHO
JIETKOTO JI0JIJaBaHHS OKpeMux enemeHTiB Mepexi (KopuctyBauiB, KoMm'toTepis,
J0JIaTKiB, CIy>k0), HApOIyBaHHSA JOBXHHH CETMEHTIB MEPEXi 1 3aMIHUA 1CHYHOYOi
anmapatypu OUIbII MOTYXHOW. [Ipyu IIbOMY NPHUHIIMIOBO BaXKJIUBO, IO JIETKICTh
PO3IIMPEHHSI CUCTEMH 1HOJI MOe 3a0e3MedyBaTUCs B JIEIKUX JIOCUTh OOMEKEHUX
Mexkax. Hampuxknazn, nokaibHa Mepexa Ethernet,moOynoBaHa Ha OCHOBI OJHOTO
CErMEHTa - TOBCTOTO KOAKCIATbHOTO KaOelro, Ma€ rapHy pO3IIHMPIOBAHICTh, B TOMY
CEHCl, 110 JO3BOJISE JIETKO MiAKIOYaTh HOBI cTaHili. OgHak Taka Mepexa Mae
OOMEXEHHS Ha KUIbKICTh CTaHIIM — 1X YMCIIO HE MOBUHHO mnepeBuiryBatu 30-40.
Xoua Mepexa jomyckae (i3zuyHe MIAKIIOYEHHS JOCETMEHTY 1 OUIBIIOro 4YHcia
cranimii  (mo 100), ame mnpw 1BOMY YACTIIE BCHOTO PI3KO 3HUKYETHCS
MPOAYKTUBHICT, Mepeki. HasBHICTP Takoro oOMEXEHHS 1 € O3HaKOK IIOraHoi
MacmTaboBaHOCTI CUCTEMH MPU XOPOIIN PO3IMIMPIOBAHOCTI.

Macwmabosanicmo (scalability) o3Hadae, 1Mo Mepexa JT03BOJIIE HAPOIIYBATH
KUIBKICTh BY3JIB 1 MPOTSDKHICTH 3B'SI3KIB B JIy’KE€ ILIMPOKUX MEXKax, NPU LBOMY
MPOAYKTUBHICTh MEpPEXi He moripuryerbcs. s 3abe3nedeHHss MacmTaboOBaHOCTI
MEpEeXi JIOBOJUTHCS 3aCTOCOBYBATU JIOJATKOBE KOMYHIKalliliHe oOJagHaHHA 1
CHeIiaJbHUM  YMHOM  CTPYKTypyBaTH  Mepexy. Hampukiaa,  XOpOIIoro
MacmTabOBaHICTIO  BOJIOJie ~ OaraTocCeTMEHTHAa  Mepexka, MoOyaoBaHa 3
BUKOPUCTAHHAM KOMYTAaTOPIB 1 MapIIpyTH3aTOPIB 1 KOJU Mepeka Ma€ iepapXiuHy
CTPYKTYpY 3B'si3KiB. Taka Mepeka MOKe BKIIFOUATH KUIbKA THCSY KOMIT'IOTEPIB 1 TIPH
bOMYy 3a0e3ledyBaThd KOXKHOMY KOPUCTYBAaue€Bl MEpPEXi TMOTPIOHY SKICTh
00CITyrOByBaHHSI.

8.4. IIpozopicTh

Ilpo3opicme  (transparency) Mepexi IOCSTAETbCS B TOMY BHITAJIKY, KOJH
Mepeka MPEJCTABIAEThCS KOPUCTyBauaM HE sK Oe3Nld OKpEeMHX KOMII'IOTEPIB,
3B'I3aHUX MK COOOI0 CKJIQJIHOIO CHUCTEMOIO KaleniB, a SK €JuHa TpaJuiliiiHa
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oOYHCIIOBalIbHA MAalllMHA 3 CHUCTEMOIO0 MOJALTy yacy. Bimome racmo kommanii Sun
Microsystems: «Mepexa — 1e KOMO'IOTEpP» — TOBOPUTH Came MPO TaKy MPO30py
MEpexy.

[Tpo3opict Moke OyTH AOCATHYTAa Ha JABOX pI3HUX PIBHAX — Ha pIBHI
KOpHCTyBaya 1 Ha piBHI nmporpamicta. HapiBHi KopucTyBaua npo30picTh 03HAYAE, IO
g poOOTH 3 BUIUICHHMMH pECypcamMH BiH BUKOPHCTOBYE Ti K KOMaHIU 1 3BHYHI
oMy mporenypu, 1mo 1 ajas poOOTH 3 JIOKaJbHUMHU pecypcamMu. Ha mporpamHomy
PIBHI MPO30PICTh MOJISITAE B TOMY, IO JOJATKY /IS IOCTYIY O BUAUICHUX PECYpPCiB
NOTPiOH1 Ti K BUKIWKH, IO 1 JUIS JOCTYIY N0 JIOKIbHUX pecypciB. IIpo3opicth
HapiBHI KOPHUCTyBada JOCITAEThCS IMPOCTINIE, TaK SK BCl OCOOJMBOCTI IPOILEAYD,
MOB'A3aH1 3 PO3MNOJUIIEHUM XapaKTepOM CHCTEMH, MAacKyIOTbCS BlJ KOpUCTyBada
MIPOrpamiCTOM, SIKMl CTBOpIOE A0JHATOK. IIpo3opicTe Ha piBHI JOJATKy BUMAarae
MIPUXOBYBAHHS BCIX JeTalled pO3MOJUICHOCTI 3aco0aMu MEpEKEBOi omepaliiiHol
CHUCTEMH.

Mepexxa NOBMHHA MPUXOBYBAaTH BCi OCOOJIMBOCTI ONEpALifHUX CHUCTEM 1
BIJIMIHHOCTI B THHax KoMI'totepiB. KopuctyBau komm'rorepa Macintosh moBuHeH
MaTH MOXJIMBICTb 3BEpTATHCS O pecypciB, skl miarpumyrorses UNIX — cucremoro,
a kopuctyBadu UNIX mnoBMHEH MaTH MOXIUBICTh PO3AUIATH 1HGOpPMAIIO 3
kopuctyBauamum Windows 2000. IlepeBakHa KUIBKICTh KOPHCTYBauiB HIUYOTO HE
X0ue 3HaTH npo BHYTpimHI (opmatu ¢aiiniB adbo npo cuHtakcuc komana UNIX.
KopucryBau tepminana IBM 3270 mnoBMHEH MaTH MOXJIMBICTH OOMIHIOBaTHCS
MOBIJOMJICHHSIMM 3 KOpPUCTYyBadaMH MEpEXl INEpPCOHAJIbHUX KOMITIOTEPIB 0e3
HEOOXI1THOCTI BHUKATH B CEKPETH BaKKO3aIaM'sITOBYIOUUX aJIpec.

KoHuenuist mpo3opocti Moxke OyTH 3aCTOCOBaHa JI0 PI3HUX ACIEKTIB MEPEKI.
Hanpukinazn, npo3opicTe po3TallyBaHHs O3HAYae, 110 BiJl KOPUCTyBaya HE MOTPIOHO
3HaHb MPO MICIIE PO3TAllyBaHHS MPOTPAMHUX 1 amapaTHUX PECYpCIB, TaKUX SK
MpOIIeCOpH, MpUHTEpH, (paitim 1 6a3u gaHux. ImM's pecypcy He TMOBHHHE BKIIIOYATH
iH(OopMallifo TIPO MicIle HOoro po3ralrryBaHHs, TOMy iMeHa Tumy mashinel: prog.c a6o

\\ftp_serv\pub npo3opumu He €. AHaIOTiYHO, TPO30PICTh MEPEMIIIICHHS 03HAYAE, 10
pecypcu MOBUHHI BUIBHO MEPEMINIATUCS 3 OJHOTO KOMIT'IOTEpa B 1HIIUMK 0€3 3MiHU
cBoiX imMeH. [lle oHNM 3 MOKIIMBUX ACTIEKTIB MPO30POCTI € MPO30PICTh MApaJeNi3My,
sgKa TOJsIra€ B TOMY, IO MPOIEC po3Mapaje/iioBaHHS OOYMCIICHb BiI0YyBa€ThCs
aBTOMaTU4HO, O€3 ydacTi mporpamicta, MpU LBOMY CHUCTEMa cama pPO3MOJILISIE
napayiesibHI TUIKK J0JATKY IO MpoIlecopax 1 KOMIT'IoTepax Mepexi. B manuii gac He
MOKHa CKa3aTH, IO BJIACTHBICTh MPO30POCTI B TOBHIN Mipi BIacTUBa OaraThboM
OOYHCIIIOBAILHUM MEpekaM, II€ CKOpillle MeTa, 10 SIKOi MparHyTh pPO3POOHUKHU
CYy4acCHHUX MEpPEK.
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8.5. IlinTpumka pisHuUX BUAIB Tpagiky

KomMmm'toTepHi Mepeski, MpU3HAYEHI ISl CIUIBHOTO JIOCTYIYy KOPUCTyBada J10
pecypciB komm'totepiB: (aimiB, mpuHTEpiB 1 T. 1. Tpadik, 10 CTBOPIOETHCS TUMHU
TpPaJULIHHUMU CITy’)KOAaMU KOMITIOTEPHUX MEPEX, MA€E CBOi OCOOIUBOCTI 1 CYTTEBO
BIJIPI3HAETHCS BiJ TpadiKy MOBITOMIICHb B TEIEPOHHUX Mepekax abo, HalpHUKIal, B
Mepekax kabemnbpHoro tenedadeHHs. Oxanak 90-1 poku cTanu poKkamMH MPOHUKHEHHS B
KOMITIOTepHI Mepexki TpadiKy MYyJIbTUMEIIMHUX JaHUX, IO IPEACTaBIAIOTh B
mudposiit  popmi TosMOCc 1 BimeozoOpaxkeHHs. Komm'torepHi Mepexi cTaiu
BUKOPHUCTOBYBATHCS JUIsl OpraHizaiii BiJcOKOH(EpEeHIlii, HaBYaHHS 1 po3Baru Ha
ocHOBl BimeodineMiB 1 T. 1H. IlpupomHo, Mmoo I AUHAMIYHOT TIepeaadi
MYJIbTUMEAIMHOr0 Tpadika MOTpIOHI 1HII AITOPUTMH 1 HMPOTOKOJIH, 1, BIAMOBIIHO,
1HIIe 00JagHaHHSA. X04a YacTKa MyJIbTUMEAIMHOrO Tpadika NOKU HEBEJIMKA, BIH BXKE
10YaB CBO€ MPOHMKHEHHS, SIK B IJI00alibHI, TaK 1 JIOKaJbHI MEpPEXi, 1 1el MpoIIeC,
OUYEBHJIHO, Oyl TPUBATH 31 3pOCTAIOYOIO IIBUAKICTIO.

["'onoBHOIO 0COOIUBICTIO Tpadika, 10 YTBOPIOETHCS MPHU TUHAMIUHIA Nepenadl
rojjocy abo 300paXeHHS, € HasgABHICTh KOPCTKMX BHMOI JIO CHHXPOHHOCTI
MOBIJOMJIEHD. J[J1 SIKICHOTO BIATBOPEHHS O€3MEpEepBHUX MPOIECIB, IKUMH € 3BYKOBI
KOJIUBaHHsA a00 3MIHM IHTEHCHUBHOCTI CBITJIa B BiJ€0300pakeHHI, HEOOXIIHE
OTPUMAaHHS BUMIPSHUX 1 3aKOJIOBAHUX aMIUTITYJl CUTHAIIB 3 TIEIO X YacTOTOIO, 3
KO BOHU OyJIM BUMIpPsIHI Ha niepeAaBaibHii cTopoHi. [Tpu 3ami3HeHH1 MOB1IOMIIEHB
OyIIyTh CIIOCTEPIraTUCS CIIOTBOPCHHS.

Y Ttoii ke uyac Tpadik KOMITIOTEPHHMX JIaHUX XapaKTEPU3YEThCS BKpai
HEPIBHOMIPHOIO 1HTEHCHUBHICTIO HAAXOJKCHHsS TMOBIJOMJIEHb B MEPEXYy NpH
BIICYTHOCTI OPCTKMX BHUMOT JIO CHHXPOHHOCTI JIOCTaBKM ILIMX [OBi1JIOMJIEHb.
Hanpuknan, AocTyn KOpUCTyBaya, IO MPaIlO€ 3 TEKCTOM Ha BHIUIEHOMY JMCKY,
MOPOJKYE BHMAAKOBHH IIOTIK IOBIIOMJIGHh MIDXK BIIJQJICHUM 1 JIOKQIBHUM
KOMIT'IOTEpaMM, IO 3aJEKUTh BiJ [ KOpUCTyBaua MO pEJaryBaHHIO TEKCTY,
IpPUYOMY 3aTPUMKU TNPHU JOCTaBLI B MEBHUX (1 JOCUTH HIMPOKUX 3 KOMITHOTEPHOL
TOYKH 30pYy) MeXKax Majo BIUIMBAIOTh Ha SIKICTb OOCIYyrOBYBaHHS KOpHCTyBada
Mepexi. Bcl  anroputMu KOMI'IOTEPHOTO 3B'SI3KY, BIAMNOBiJHI MPOTOKOIU 1
KOMyHIKalliiiHe oOnaaHaHHs OyiaM po3paxoBaHl camMe Ha TaKuUW MyJIbCYHOUUN
xapaktep Tpadiky, TOMY HEOOXIAHICTb TepeaBaTH MYJbTUMEIINHUN Tpadik
BUMAara€ BHECEHHS MPHUHIMIIOBUX 3MiH, SK B MPOTOKOJU, Tak 1 0OJiaJHaHHS.
CporoiHi MPAKTUYHO BCl HOBI MPOTOKOJM B Tiil YM 1HININA Mipi HaalOTh MIATPUMKY
MYJIbTUMEIINMHOTO TpadikKy.

Oco0MBY CKJIQIHICTD MPEJCTABIISIE MOEIHAHHS B OJHIN MEpeXi TPAAULIIIHOTO
KOMI'IOTEpHOTO 1 MynpTuMendiiiHoro  Tpadiky.  Ilepemaua  BUKITIOYHO
MyJIbTUMEAINHOrO Tpadika KOMI'IOTEPHOI0 MEPEKEI0 XO0Ya 1 MOB'sI3aHa 3 MEBHUMHU
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CKJIaIHOIIIaMH, ajie BUKJIMKA€ MEHIII TPYIHOIIl. A OCh BUIMAJOK CIIBICHYBaHHS JBOX
TUMiB Tpadiky 3 MPOTHICKHUMH BUMOTAaMHU JI0 SIKOCTI OOCIYTOBYBaHHS € Ha0araro
OUTBII CKJIAJHUM 3aBAAHHSIM. 3a3BHYail MPOTOKOJIW 1 OOJIaJHAHHS KOMITFOTEPHHUX
MEpeX BITHOCATH MyJIbTUMEAINHMNA Tpadik A0 (aKyIbTaTUBHOTO, TOMY SIKICTb HOTO
oOCIIyroByBaHHsl 3ajuinae OaxaTu Kpamoro. CbOroJHI BUTPAYAIOTHCS BEJHUKI
3yCWJUIA TIO CTBOPEHHIO MEpEX, SKi He OOMEXYIOTh IHTEpPECH OJHOrO 3 THIIIB
tpadiky. HaiGinpm OnmM3bKl 70 1€l METH MeEpeXi HaoCHOBI TexHousorii ATM,
PO3POOHMKH $KOi CHOYATKy BpaxOBYBaJIM BHUIAJOK CIIBICHYBaHHS PI3HHUX THIIIB
Tpadika B OJTHIMMEPEXKI.

8.6. KepoBanictnh

KepoBaHicTh Mepexi pO3yMiIOTh MOXKJIMBICTh IIEHTPAJI30BaHO KOHTPOJIIOBATH
CTaH OCHOBHMX €JIEMEHTIB MEpEi, BUSBIATUH 1 BUPILIYBaTH MpoOJIEMH, LIO
BUHHKAIOTh MPU pOOOTI MEpexi, BUKOHYBAaTU aHaJi3 MPOJYKTUBHOCTI 1 IJIaHYBAaTH
PO3BUTOK Mepexl. B ieani 3aco0u ynpaBiiHHSI MEPEXKaMHU SIBISIOTh COOOI0 CUCTEMY,
dAKa 3JIACHIOE CIOCTEPEKEHHS, KOHTPOJb 1 YIOPABIIHHSA KOXHUM €JIEMEHTOM
MepexXi — BIJI HAUOPOCTIIIMX [0 HAWCKIAJHIMIUX HPUCTPOIB, MPU IBOMY TakKa
CHUCTEMa pO3IJIJae MEPEXY SIK €IUHE IiJIe, a He SIK PO3pI3HEHUH HaOlp OKpeMHX
IIPUCTPOIB.

Xopolia cucTeMa YOpaBIIHHS CIIOCTEpIra€ 3a MEpPEeXer 1, BHUSIBUBIIU
po0JeMy, aKTUBI3Y€ TIEBHY 110, BUMIPABIISIE€ CUTYAIIIO 1 MOBIIOMJISIE aAMIHICTpaTOpa
Mpo Te, M0 CTajocs 1 AKi Kpoku 3poOseHi. PazoMm 3 1uM cucTema ympaBIlliHHS
MOBMHHA HAKOIIUYYBATH JaHi, HA IM1JICTaB1 SIKUX MOKHA IJIAHYBAaTH PO3BUTOK MEPEXI.
Haperurti, cuctema ynpapiiiHHS TIOBUHHA OYTHU HE3aJIeKHA BiJl BAPOOHUKA, 1 BOJIOJITH
3pYYHUM 1HTEP(EHCOM,ITT0 T03BOJISIE BUKOHYBATH BCI JIii 3 OJTHIET KOHCOTI.

Bupimyroun TakTH4yHI 3aJadl, aJMIHICTPATOpU 1 TEXHIYHUA TEpCOHAI
CTUKAIOTHCS 3 IIOJIEHHUMU MpoOjieMaMu 3a0e3MeyueHHs npaie3aaTtHocTi mepexi. L1
3aBlaHHS BHMAaraloTh MIBHAKOTO pIIICHHs, OOCIYTOBYIOUMA MEpexy IMepcoHal
MOBUHEH OMNEPAaTUBHO pearyBaTH Ha TMOBIJOMIICHHS TIPO HECIPABHOCTI, IO
HAJXOJATh BiJ KOPHCTYBaudiB a00 aBTOMATHYHHMX 3aCO0IB YIMPABIIHHSI MEPEXKEIO.
[TocTymoBo cTarOTh TMOMITHI OUTBII  3arajbHi MPOOJIEMU MPOAYKTHUBHOCTI,
KoH(pirypamii Mepexi, oO0poOkm 300iB 1 Oe3lmeku JaHuX, 10 BHUMAararmTh
CTPATEeriyHOr0 MIAXO0y, TOOTO IUIaHyBaHHS Mepexi. [lnaHyBaHHS, KpiM IbOTO,
BKJIIOYA€E TPOTHO3 3MIH BUMOI KOPHMCTYBauiB JI0 MEpPEXi, MUTAHHA 3aCTOCYBaHHS
HOBUX JIOJaTKIB, HOBUX MEPEKEBUX TEXHOJIOTIH 1 T. 1H.

Kopucth crucreMu ympaBiiHHS OCOOJIMBO SICKPAaBO MPOSBISETHCS B BEIUKHX
Mepexax: KOpIopaTUBHHX ab0 myOaiyHuX Tiio0anbHuX. be3 cucteMu yrpapimiHHS B
TaKUX Mepekax MOTpiOHa MPUCYTHICTh KBaliikoBaHUX (axiBIIB 3 €KCIUTyaTallli B
KOXXKHOMY OyIHWHKY KOXHOTO MICTa, /i€ BCTAHOBJIGHO OOJIaJHAHHS MEpexi, 10 B
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OiCYMKY TPU3BOAUTH 10 HEOOXIAHOCTI YTPUMAaHHA BEJIMYE3HOTO  ILITATy
00CIIyrOBYIOYOTO MIEPCOHATY.

B nanuii yac B 00jacTi CUCTEM YIIpaBJIiHHS MepekamMu 0araTo HEBHUPIIMICHUX
npobsieM. SIBHO HEJOCTATHHO MIWCHO 3PYYHHMX, KOMIAKTHUX 1 0araTOmpoTOKOIbHUX
3ac00iB yMHpaBIiHHS Mepexero. BulbHIicTh ICHYyIOYMX 3aco0iB 30BCIM HE KEPYIOTb
MEpEeKer0, a BChOTO JIMIE 3AIHCHIOITH CHOCTEpekeHHS 3a ii poboTtor. Bonu
CTeXaTh 32 MEPEXKEI0, aje He BUKOHYIOTh aKTUBHHUX Mii, SIKIIO 3 MEPEXKE MIOCh
Bi1Oyocst abo He3abapoMm BIIOyneThcs. Majao macimTaOOBaHUX CHUCTEM, 37aTHUX
oOCIIyroByBaTH SIK MeEpexXi MacmrTady BUIAUTY, TaK 1 MeEpexi Macmraly
HiIpUEMCTBA — JyXKe 0araro CHCTeM KEpYIOTh TUIBKM OKPEMHMH €JIEMEHTAMU
MepexXi 1 He aHaNI3yIOTh 3AaTHICTh MEpPEeX1 BUKOHYBATH SIKICHY Mepefavdy JaHUX MiX
KIHIIEBUMH KOPUCTYBayaMHU MEPExi.

8.7. CymicHicTh

CyMmicHicTh 200 IHTETPOBAHICTh O3HAYAE, 110 MEPEKa 3/1aTHA BKIIIOYATH B cebe
HaWpI3HOMaHITHIIIIE TporpamMHe ¥ amapaTHe 3a0e3neueHHs, TOOTO B Hid MOXYTb
CHIBICHYBAaTH pI3HI ONEpaliiiHi CHUCTEMH, [0 MIATPUMYIOTh PI3HI CTEKHU
KOMYHIKaI[IHUX MPOTOKOJIB, 1 MpaIlOBaTH anapaTHl 3acoOu 1 JOJATKU BIJl PI3HUX
BUPOOHMKIB. Mepexa, 10 CKJIAIaeTbCsid 3 PI3HOTUIIHUX EJIEMEHTIB, Ha3WBAETHCS
HEOJIHOPITHOIO YW TETEPOreHHOI0, a fAKIIO TeTEepOreHHa Mepeka IMpairoe 0e3
mpo0JjieM, TO BOHA € THTErpoBaHo0. OCHOBHUMN NMUISIX MOOYIOBU 1HTEIPOBAHUX MEPEK
- BUKOPHCTAaHHS MOJYJIiB, BHKOHAHMX BIJAMOBIAHO 10 BIIAKPUTHX CTAHAAPTIB 1
crienudikariu.

9. ®YHKIHIOHAJIBHHUE 3ABJAHHSA ACYTII
9.1. Ocobmusocti TOY
9.2. ACYTII sk cucrema ¢pyHKIIIOHATHHUX 3aB/IaHb

9.3. AgroputmiuHe 3a0e3leueHHsS 3aBJaHb KOHTPOJIO 1 TEPBUHHOI OOpPOOKH
iHbOopMmartii

9.4. CratuctnyHa oOpoOKa eKCIEPUMEHTATBHIX JaHUX
9.5. KoHTpoab 10CTOBIPHOCTI MONEPENHbOI 1H(POpMaIii
9.6. 3aBnanHs XapakTepu3allii

KmouoBi cmoBa: TOVY, ocob6auBocti TOY, migcucTeMu: IEHTPaIi30BaHOTO
KOHTPOJIIO, YIIPABIIiHHS; AJITOPUTMH.
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9.1. OcoodauBocti TOY

DyHKIIOHAJIbHI MOXKIIMBOCTI MPAKTUYHO Oyb-sK01 cuctemu yrpasiiHHsa (CY)
BHU3HAYAIOTHCS OCOOIMBOCTSIMH 00'€KTa, JJIsI SKOTO CTBOPIOETHCA I cucTema. s
ACVYTII oO'ektoM € TexHonoriunuii 00'ekt ympaninHg (TOY). 3 touku 30py
MaTepiabHO-TEXHIYHOT Ta OpraHizaliiHOI CTPYKTYp BHUPOOHHMIITBA, a TaKOX
xapaktepy mpotikanHs TII, Bce pizHOMaHiTTI TOY MOXHaA PO3NITUTH HA TPH
CKJIaJIOB1 TpymH: Oe3nepepBHi, JUCKPETHI, O€3MepepBHO-TUCKPETHI.

3 TOYKM 30py VYHOPABIIHHS IO BUAY pPIBHSHb 3B'SI3KY MK BXIJIHUMH Ta
BuxigHUMU 3MiHHUMU TOVY 3a3Buuail kinacudpikytoTh Ha OJHOMIpPHI 1 OaraTOBUMIpHI,
JHIAHI 1HEMIHINHI, 3 TOJIOHOMHUMH 1 HETOJIOHOMHUMHU 3B'SI3KaMH, 13 30CEPEIHKCHUMU
napaMeTpamu, Ha CTalllOHApHI Ta HECTAIllOHAPHI.

Haiinpoctimumu TOY € oaHOMIpHI, CTalllOHapHi, 30CEPEIKEHi, JIHIINHI
CUCTEeMH 3 TOJIOHOMHHUMHM 3B'SI3KaMM, OLIbII CKIQJHUMH — OaraToOBHMIpHI,
HECTalllOHApHi, HEJIHIMHI, 3 PO3MOJAUJIEHUMHU MapaMeTpaMu 1 3 HErOoJOHOMHHUMH
3B'sI3KaMH.

Jnst 00'ekTiB, HamNpUKIAJ, JIICOBOTO KOMIUIEKCY XapakKTEpHI HaCTyMHI
0COOJIMBOCTI SIK 00'€KTIB aBTOMAaTH3Allll:

* HasBHICTh PI3HOPIAHUX (YHKIIOHAIBHUX 3aBJaHb, 110 BUHHUKAIOTH MPH
aBTOMATHU3allli: KOHTPOJIb MapaMeTPiB TEXHOJOTIYHUX PEXKUMIB, N1arHOCTUKA CTaHY
Ta ynpasmiHHS pexxumamu TOY. [lns wmacy OesmepepBaux TOY xapakTtepHi
3aBJaHHs CTaOiTi3arii MeBHUX 3MIHHUX, a JUIsa nepiogudaux TOY Tumosi 3aBIaHHS
MIPOTPaAMHOTO PETYJIOBAHHS;

* TMOpPIBHSHO BHCOKHI piBeHb aBTOMaTu3amii icHyrouux TOVY, skwuii
BU3HAYAETHCS JIOKATbHUMU crucTeMaMi. Lleli piBeHb 103BOJIsIE B KI1ACl HEMIEPEPBHUX
TOY 3abe3neunTu CTAIIOHAPHICTH X PEKUMIB, OJTHAK HE TapaHTy€ ONTUMAIBHOCTI 3
TOYKH 30pY T€XHIKO-eKoHOMIYHMX Moka3HukiB (TEIT);

* MIJBUIICHHS aKTYyaJlbHOCTI 3aBJaHHS ONTHMi3allii B IUIOMY. 3a3BUYail Iie
3aBAaHHS (POPMYIIOETHCS JIJIi OTPUMAHHS OCHOBHUX Ta MoOiuHMx mpoxayktiB TII 3
HaWMEHIIIMMHU BUTpaTaMu MpH iX SKOCTi, peraamentoBanoi mo ['OCTy, a Takox mpu
HAsBHOCTI TICBHUX TEXHOJOTIYHUX OOMexeHb. Jlms 11 BHpilmeHHS JIOKaJTIbHOT
ABTOMATHKU HEJOCTAaTHHO 1 HEOOXIJHWM CHUCTEMHMH IIAXIJ, TOOTO KOMIUICKCHA
aBTOoMartu3ailis. BoHa moB's3aHa 3 yCKJIAIHEHHSIM CXEM YIPaBIIHHS 1 MEPEeXoay 10
OaratopiBHeBux iepapxiynux CAY, a Takox 31 30UIBIICHHSIM OINEPATUBHOT
iHdopmarii npo TOY (o6uucnennst TEII, niarHOCTUYHUX OLIHOK, MOZEJEH CUTYyallll
1T.1.);

* HEOOX1HICTh ajanTailii cucteM ynpasiiHas TOY 10 MiHJIMBUX 30BHIIIHIX 1
BHYTPIIIHIX YMOB (4epe3 3MIHM XapaKTepucTUK cupoBuHU B TOY; XapakTepucTuk
obpobroBaHoro matepiany B TOY abo 3miHu xapakTtepucTuk oOnagHanHs TOY B
3B'I3Ky 3 MAaJIHHSIM HaIlpyrd; HAasBHICTh 30ypeHb IO HABAHTAXKEHHIO Yepes
BKJIFOUEHHSI-BIJIKJIFOUCHHS TTapajiebHUX BEPCTaTiB 1 T.1.). Taka afgantaiis CAY moxe
oytu sik jmokanbHOi CAY (manpuknan, miactporoBaHHsM mapamerpiB CAP), tak i
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rno0anpHOi, MOB'A3aHOI 3 MIJCTPOIOBAHHSM YCTAaBOK CHCTEM cTaliii3amii, o
BU3HAUAIOTh cTarfionapHuil pesxkum TII 1 ioro onTUMAanbHICTh B LIJIOMY;

* 11 Kiacy HenepepBHuUX TOY noctaTHbBO, SIKILIO JIOKaJIbHI MoOjEnl OyAyTh
IpeACTaBiIeHl Yy BUIJISAAI JIIHEAPU30BAaHUX JIUHAMIYHMX XapaKTEPHUCTUK KaHaJIIB
"yrpaBiiHHS — peryiboBaHa 3MiHHA", "KOHTPOJbOBaHE 30ypeHHsS — pEryJibOBaHa
3MiHHA" (Il MOJENI BUKOPHUCTOBYIOThCS JUIsi cuHTe3y JokanbHux CAP). I'moGanbhi
MOJENl — Yy BHIVISIII CTAaTHYHUX XapaKTepUCTHK okpemux arperatiB TOVY i
BUp@XEHHA s Kpurtepito ontumanbHocTi y Burisaal TEIl (TexHiko-ekoHOMiUHI
noka3Huku). L1 Mmogeni BUKOpUCTOBYIOThCS i onTumizaiii TOY B niomy.

9.2. ACYTII sik cucrema GpyHKUIOHAJbHHUX 3aBIaHb

Amnam3 ocobomuBocter TOVY, gk o00'exTiB aBTOMaTH3allli, J03BOJIE
c(hopMYITIOBATH TMOJIOKEHHS, 110 BU3HAYAIOTh CKiIaJ (PYHKIIIOHAJIBHUX 3aBJaHb, SIK1
noBuHHa BupimryBatu ACYTII:

1. OcHoBHi 3aBnanHs ynpasiiHHS TOY 3aBxau GOPMYITIOIOTHCS SIK ONTUMI3AIIHI;
2. Cepen 3aBAaHb KOHTPOJIIO 1 YIIPABIIIHHA € TIEBHA 1€PAPXIYHICTb.

3a3HaueHe, B pe3yibTari, BU3HAYA€ CKJIAJ HAWOUIbII BaXJIMBUX 3aBJaHb, 110
4acTO 3yCTPIYalOThCS, Kl MOBHHHI BHPIIIYBATUCS B BIAMOBIAHMX (PYHKIIOHATBHUX
migcucremax ACYTII (puc 9.1.)

*| Nineapwu3auis | KopeKLia curHanie gaTumkis
ACYTN in
IHpopmaLiiHo
CMCTe"f'a [OBiAHMKOBA
$YHKUiOHaNbHUX nigcucrema > ®inbTpayis i srnaxyBaHHA
sagau
I N ; :
fipchcrema » |HTepnonsAuia Ta ekcTpanonayisa
LieHTpanisoBaHoro
KOHTpONIO | KoHTponb gocrosipHocTi inpopmauii
v
epytoua <
K_ pyto CratuctnyHa o6pobka iHpopmauii
nigcucrema
,| OUiHKa cTaHy 06'eKTa
BusasneHHA aBapiiHUX cUTyaLii
| Po3paxyHOK TEXHIKO-€KOHOMIYHUX
NOKasHMUKIB
¥ = v v E v
lgeHTUdikauia [Oexkomnosuuis KepyBaHHsA CrilKicTb CuHTes

Puc. 9.1. ACVYTII sk cuctema (yHKIIIOHATLHUX 3aB/IaHb

VY cucremax ACVYTII Buminserbcss 5 KiaciB TUIIOBHX 3ajay YIPaBIiHHS
(Tabm. 9.1)
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Taomung 9.1.

Knacu ACYTII
3B’30K (aJITOPUTM)
3anaua 3 3 EOM
ACVYTII 3 EOM 3 00’ekTOM 3 TOKYyMEHTOM BHUILIOTO
orepaTopoM
HOPSJIKY
[lepeunna | Opranizaiis 36opy | Luxmiuamii mo HEeMae [To BUKIIMKY
00poOka iHdopmarrii rpymnax, mo
iHdopmarrii MIPIOPUTETY
Busnauenns Posimknytuii | BuBix Ha npyk
CTAaTHCTUYHUX MePIOTUIHHIMA
MOMEHTIB
Ominka crany Pozimknytuii | BuBix Ha npyk [Tpsmuit
MOCTIHHMIA
[Iporuo3s nii 3aMKHYTU] € ingukanis | 3BOpoTHii
MepioAMYHUM
CrartuctuyHuii Posimknytuii | BuBix Ha npyk
KOHTPOJIb TIeP10TUIHHN
PozpaxyHok Posimknytuii | BuBix Ha npyk
HENpSIMUX nepioANnIHAN
napaMeTpiB
Busasnenns PozimMkHyTHIT [aukamisa
byHKIIH eIm30NYHUI
PO3MOALTY
InenTudi- Anroputmu PozimMkHyTHIT €
Karis TeHEepyBaHH eni30IUYHUNA
(akTuBHI 1 CUTHAJTIB
IIaCHBHI Busnauenns 3aMKHYTUN Hpyx € €
METO/IH ) CTaTUCTUYHOT TepioAMYHUN KoediIieHTY
Mojieni perpecii
BusHayeHHs 3aMKHYTUN Apyx €
IUHAMIYHOI MOJe MePiOTUIHUIMA OCHOBHHX
XapaKTePUCTHK
BusHayeHHs 3aMKHYTUN Apyx €
byHKIiT eMm30NUHUI
YYTJIMBOCTI
Craructuuna Meroau PozimMkHyTHIT Hpyx €
ONTUMI3AIlis TJTaHYBaHHS MEepIOJUYHUNA | OMTUMAIBLHOTO
EKCIIEPUMEHTY peXUMY
Metoau 3aMKHYTUI
€KCTPEMAaJIbHOTO MOCTIHMIA
pEryioBaHHs
AnanTuBHI 3aMKHYTUI €
AJITOPUTMH eI30 INIHUHN
[Iporpamue PozimMkHyTHIT BBenenns €
ONTHUMAJIbHE MOCTIHHUHN iH(popMmarii 3
KEpyBaHHS HOCISI
Junamiuna KepyBanns 13 3aMKHYTUI
onTuMizaris 3BOPOTHIM MOCTIHHUI
3B’ 3KOM
KepyBanns no 3aMKHYTUI
30ypEHHIO MMOCTIMHUHT
KepyBannst | Tumnosi anropurmu 3aMKHYTUI
3a1aHOI0 perymoBanHs I1, MOCTIHHUHN
SIKICTIO ITI, TT1/T
Kommnencaris 3aMKHYTUHT
30ypeHb MMOCTIMHUHT
Ilyck, 3ynuHka Po3imknyTHit €
pa3oBUi
Amnauti3 aBapifHUX CUTYyaIii Po3imknyTHit Apyx €
MOCTIHHMIA
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9.3. AaropurMivyHe 3a0e3ne4eHHsI 32124 KOHTPOJIIO TA NIEPBUHHOI 00pOOKH
ingopmamii

9.3.1. Ilpu3HayeHHs ANTOPUTMIB KOHTPOJIIO

AJTOPUTMU IICHTPAII30BAaHOTO KOHTPOJIIO MpHU3HAYCHI JIJIs 300py Ta mepemadi
BUMIpIOBaJIbHOI 1H(MOpMaIIii BiJl JaTYMKIB, BCTaHOBJIeHUX Ha TOY, a Takox ms
NepBUHHOI 0OPOOKHU I1i€i 1HPOpMAIIii 3 METOIO:

* BU3HAYCHHS MOTOYHUX 1 ITPOTrHO30BAHUX 3HAYCHDb BI/IMipIOBaHOI BEJIUYMHY 1 OHiHKI/I
HGBI/IMipIOBaHI/IX IMYKAHUX BCINYHH I10 OIIOCCPCAKOBAHHUX IMAPaAMCTpPaX,

* oOuncleHHS OOJIKOBUX 1 TE€XHIKO-€KOHOMIYHHX BEJIWYHH IO OIOCEPEIKOBAHUX
napameTpax;

* BUSBJEHHS MOPYIIEHb 1 HECHPAaBHOCTEH Ha BUPOOHUUTBI, L0 NOTPEOYIOTH
HEraitHOro yrpasJliHHS.

Pesynbraty mnepBUHHOI OOpOOKM € THMH BHUXIAHMMHM JIaHUMH, MO SKHX
PO3paxoBYIOThCS BCl BUXIAHI MapaMeTPH aIrOPUTMIB yIIPaBIIIHHS.

binbmiicte  pe3ynpTaTiB  MEPBUHHOI  OOpOOKM  BUKOPHCTOBYETBHCS ISt
ornepaTuBHOTO (OPMYBAaHHS YIPABISIIOYMX BIUIMBIB, TOMY BIJIMOBITHI 3aBIaHHS
MEePBUHHOT OOpPOOKH MOBMHHI BHUPINTYBaTUCS B pealibHOMY MacmTadi dacy. OJnHak,
JIesIK1 TTIOKA3HUKH, HAIIPUKIIAJl, TEXHIKO-€KOHOMIYHI (3a 4ac, 3MiHY 1 T.I1.), € BUX1THOIO
iHpopmaniero He B cuctemi ACYTIIL, a nmepenaroTbcsi Ha BUIIMIA piBeHb. Taka
1H(pOopMaIris 3BU4aHO 00pOOIIAETHCA Y 3MEHIIIEHOMY MacITadi Jacy.

3aBgaHHs pO3POOKH AITOPUTMIB KOHTPOJIIO (DOPMYETHCS HACTYITHUM YHUHOM:
3a/laHl BC1 BUXIJHI BEJIMYMHU (B TOMY YMCJ1 TOKa3HUKH 1MOli), SKI MOBUHHA
BH3HAUYaTH MIJICUCTEMa KOHTPOJIIO, 1 BKa3aH1 HEOOX1/IHI TapaMeTpu KOXKHOI BUX1THOT
BEIMYMHU (TOYHICTh 1i BU3HAUEHHSA, YacTOTa BHJA4l orepaTopy abo B 1HII
nigcucreMy, ¢opMa BUAadl 1 T.J.); € CYKYyHHICTh BUMIPIOBaJIbHHMX 3aco0iB, SKi
MOXKYTh OYyTH BUKOPHCTaHI B SKOCTI JpKepena BUXiTHOT iHpopMaIii /11 BUSHAYEHHS
3QIaHUX BUXITHUX BeluuuH. [loTpiOHO BH3HAYMTH paIllOHAJTLHUA KOMILIEKC
AJTOPUTMIB, 110 OYTyTh OOPOOJSATH CUTHAIM JATYMKIB B IITyKaH1 BUXI1JIHI BETUYUHU 1
3/I0BUTBHUTH 3a7/aHl BUMOTH Ha IMapaMeTPH BUX1THUX BEITUYUH.

Jlo 3aBaaHb KOHTPOJIIO HajeXaTh: JIIHEapu3allisl 1 KOopekuis, (iibrpamis i
3TJIaJKyBaHHS CUTHAIIB JaTYHMKIB, €KCTpA-Ta IHTEPIOJSALIS JaHUX MO JUCKPETHUM
BUMIpaMH, KOHTPOJIb JOCTOBIPHOCTI OJ€pKyBaHOI 1H(popMallii, 0OUUCICHHS PI3HUX
CTaTUCTUYHUX XapaKTEPUCTHUK CUTHAIIB JATYUKIB, OLIHKA CTaHy o00'€ekTa mpH
HASIBHOCTI IIIyMiB BUMIPIB 1 IOCTYITHUX BUMIPY PSAYy 3MIHHUX, BUSBIICHHS aBapiiHUX
cutyalii ta giarnoctuka B TOY, po3paxynok TEIL.

82



[Ticns Bu3HAYEHHS KOMIUIEKCY BHIXIIHUX BEJIIMYWH, BHUIAHHUX IT1JCUCTEMOIO
KOHTPOJTIO, 1 BCTAHOBJICHHSI CYKYTHOCTI BUMIPIOBAJIbHUX 3aC001B, BOHU MOXKYTb OyTH
BUKOPHUCTaHI B SIKOCTI JKepesl BUXiIHOI 1H(opMallii Ha aBTOMaTH30BaHOMY O0'€KTi
TUTSE pO3pOOKH OJIOK-CXeM TepepOoOKH CUTHAJIIB TaTYMKIB B IITYKaH1 BUX1THI BETUIHHH
MiJICHCTEMH IEHTPATi30BaHOTO KOHTPOJIO. J[JIs1 MBOTO CITiJi CKOPUCTATHUCS TIOIITIOM
BCHOT'O TIPOIIECYy MEPepoOKH BUMIPIOBAIBHOI 1H(MOpMaIi Ha PsAa  MOCTIIOBHO
BUKOHYBaHUX TUNOBHX omepailiil. [locmitoBHICT, BUKOHAHHS OTEpalliii HacTyIHa:

* aHAJITHUYHE TPAJAYIOBAHHS JaTUHKIB;

* eKCTpa- Ta IHTEPHOJIALIS TUCKPETHO BUMIPIOBAaHUX BEJIMYUH;

* KOHTPOJIb IOCTOBIPHOCTI 1H(OpMAILii TTPO MPOIIEC;

* BU3HAYEHHS CYMapHHX 1 CepPe/IHIX 3HAUCHb BEJIMYMH 3a3a/IaHl IHTEpBaAJIU Yacy,

* KOPEKIIis AMHAMIYHOTO 3B'SI3KY MK BUMIPIOBAHOIO 1 ITYKAHOIO BEIUYUHOIO 1 T.]I.

Heo0xinHo o KoXHIM 3a1aHiil BUX1THUN BEJIMYMHI IPOBECTU HAOIp orepalriu,
AK1 3IACHIOIOTh 1i (JOPMYBaHHS 3 HAsSBHUX BHUMIPIOBAJLHUX CUTHAJTIB, 1 BKa3aTH
MOCJIOBHICTh BUKOHAHHS LIUX OTIEpallii.

Po3risitHeMo KOpPOTKO aJrOpUTMU JAESIKUX 3 TEPeNIuYeHUuX OOUYMCITIOBAIBHUX
oreparriu.

9.3.2. AHajiTnyHe rpayloBaHHs i KOpeKUis MOKa3iB 1aTYNKIB

3HaueHHs BUXIJHOTO CHUTHANy JaTdydka Y TIOB'I3aHO 3 BUMIPIOBAHOIO
BEJIMYHMHOIO X B 3araJlbHOMY BHITaIKy MOHOTOHHOIO 3anexHicTio Y = f(X) ./ns 3amau
YOpaBIIHHS HEOOXITHO 3HATH CIIPABXKHE 3HAUYCHHS BUMIPIOBAHOI BETUYUHHU X, TOMY
BHHHUKAE HEOOXIHICTh OOYMCIUTH X TO3HAYCHHSM TIOKa3HUKA JaT4vKa Yy, TOOTO
3HAXOKEHHSI (PYHKIIOHATBHOI3aJIEKHOCTI

x=f(y)=F*(y). (9.3.1)

3aBgaHHs BUPINIYETHCS MPOCTO, SIKIO 3a3HAUYCHA 3aJICKHICTH JIiHIMHA. Y pasi
akmo ¢ynkuis F(y) € HemiHifHOI0, TO BMKOPHUCTOBYIOTH a00 METOJ JIiHIAHOI
iHTepnoysii Tabmuunoro 3HaueHHs F(X) abo anpoxcumanio ¢Qynkmii F(y) 3a
JI0IIOMOT 010 ToTiHOMHM cTeneHs Pn(y).

JI1s1 GLIBIIIOCTI JATYMKIB MEXaHIUYHUX 1 €JICKTPUYHUX BEIIMYMH, JaTYHUKIB PIBHS
1 ICSIKUX THIIMX XapaKTepHa JIiHIAHA 3aJIeKHICTD:

y=ax+e, Tofi

v—e

a (9.3.2.)
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Axmo ¢yskiis f(y) € HenmiHiAHOT, MOKHA BHCIIOBUTH ii 3 JIOTIOMOT'OIO BiJJOMHX
anreOpaiyHUX 1 TpaHCUEHAETHUX (YHKLINA, MpOTe e HUIAX JOCUTh CKIATHHUM 1
3aCTOCOBYEThCS pifako. 3a3Buuaid ynkmis F(X) 3amaeTbes B TaOJIMIHOMY BUTIISII,
HAIPUKIIAJ, MO EKCIEPUMEHTAIbHO 3HATHM TOYKaM B Jiama3oHi IHependavyyBaHHX
BHUMIpIOBaHb. HalmpoCTilliuM aaropuTMOM 3HAXODKEHHS X MPHU LOMY BBaXKAE€ThCS
JiHIHA IHTEPHOALISA TaOIUII 3 3aJaHUM KPOKOM AX.

Henonikom Takoro aimroputmy € Bedukuil oOcsar mam'sti EOM, Tomy mio
HEOOX1IHO 3amam'sITOByBaTH BCiO TaOmuio. TomMy HaAWOUIBII 3pyYHHM METOOM
BUSIBISIETHCS anpokcuMaltist pyHkiii f(y) 3a 70moMoror cTaTH4HOTO MoJIiHOMA

Pa(y) =ap + aty + ... .apy"

[Ipn upomy oOcar oOuYMCIIEHb MalHii, a B MaMm'siTi MallMHU 30epiratoThCs
TUTBKH N KoedilieHTIB mojiiHOMa (3a3BUYail N HeBenuka). [{1s oOYucieHHs 3HaYeHb
MOJIIHOMA B OYJb-sIKif TOYIll 3aCTOCOBYEThCA cxeMma ['opHepa, KO anpoKCHUMAIlis
f(y) 3anmcyerbest y BUTIISAIL

Pn(y) =(((... (any + an1) Yy +an2) y +...a1) y + ao (9.3.3)

Koedimientn mominoma a; (I = 0,1, ..., n) 3aHOCAThCS B HaM'sTh MAIIWHU B
MOPSIIKY CIaJlaHHsS HOMEpIB iX 1HJEKCIB. biiok cxema ajiropuTtMy mnpuBelcHa Ha
puc 9.1

BBegeHHs BUXiAHUX AaHUX

dn”n—l, : .,(IO
.“.
Si=a:
S:= .S_“
\ 4
n=n-1 S:=S+a,,
A
n=0 " -
o
Tak
S'=8+a,
v

Bugaua pesynbrarty

Puc. 9.1. biok-cxema anroputMmy anpokcumariii 3a cxemoro ['opHepa
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Amnpokcumaniio TaOJMYHMX JAaHUX 3a3BHYail MPOBOASATH a00 MOJIIHOMOM
PIBHOMIPHOTO HaWKpamioro HaOIMXKeHHs, a00 3 JOMOMOToI0 MOJiHOMa perpecii. Y
NEepIIOMY BUMAAKYy OTPUMAHUN IMOJIIHOM Ja€ MiHIMaldbHE 3HAUYEHHS MaKCHMAaJIbHOI
MOMUWJIKK JIIHEapu3aIii B Jlama3oHl ampoKCHMaIllii, y JIpyromy — MiHIMaJIbHE
3HAYCHHS CePeAHBbOKBAAPATUIHOT MOXUOKH (TIpU (hiKCOBAaHOMY CTYIIEHI MOiHOMAa N).

Jlis 3MeHIIeHHS d4acy oOuucieHb 1 HeoOxigHoi mam'sti LIBM 6axano
BUOMpATH aNPOKCUMYIOYHMI TOJIHOM HAWMEHIIIOTO CTETeHs, ajne sSKui 3abesmeuye
JTOMYCTUMY TOXHOKY  AXyon. Ilpu  ampokcumariii - MojJiHOMOM  PIBHOMIPHOTO
HaWKpamoro HabIMKeHHS Ma€ BUKOHYBATHUCS BUMOTa

[5|] < 5max SAxdon (934)
Je O0f — MoxXuOKa ampoKcuMallii B KOXHIKA 3amanii toumi Yi(i = 1,2, ..., n), mo
BUPAXKAETHCS (HOPMYJIIOIO:
oi = Pn (Vi) - Xi

[{ro yMOBY MO>KHa 3amucaTy y BUTJISII

Omax + Pn (Yi) - Xi >0 (9.35)

1=12,..m
Omax + Xi -+ Pn (i) >0 (9.3.6.)
Omax = 0 (9.3.7))

Jlns moniHOMa pPIBHOMIPHOIO HAWKpPAIIOTO HAOMMXKEHHS NOTPIOHO 3HANTH
MIHIMYM JIHIAHOT (hOPMH, SIKOIO B JAHOMY BHUIMAJIKy € BETUYMHA

I_n = 5max (a.n, e .ao) — min (9.3.8)
{ai}

[le 3aBmaHHS 3BOAMTHCA 10 3ajaayl JiHIAHOTO TporpamyBaHHs, Ae (9.3.8.) €
mimp0BoI0  yHKIiero, a (9.3.5.) + (9.3.7.) oOmexeHHsMu. SKmo momycTuMa
BEJIMUUHA TIOMUJKH AXy,, MeEHIIe L, chaig 301IbIIUTH CTYMiHH IOJIHOMA Ha
OJIMHUIIIO, 3HAUTHU JJI1 HBOTO Ly, + 1 1 3HOBY IEPEBIPUTH HEPIBHICTD AXo0n > L + 1.

OTxe, SKIIO apOKCUMYIOUUN MOJIHOM €, 3HAU€HHS BUMIPIOBAHOI BETUYUHU
OOYMCIIOIOTECSL 32 CcXeMol ['opHepa Ha OCHOBI II0Ka3aHb JaT4MKa; SIKIIO
anpOKCUMYIOUHI MOJIIHOM He 3aj1aHuii 1 B mam'sti [IBM 3anucana Bcst rpagyiioBaHa
TaOJIULIA, TO PO3PAXYHOK 3HAYEHb MMPOBOJUTHCS MO THTEPIONIALINHINA (HOpMYyIIL.

VY psant ACYTII indopmarttis mpo BUMIpIOBaH1 apaMeTpu BupaxaeTbcss B EOM
npaBUWJIBHUM JpoOOM 0, 3MiHIOeThcs Big 0 g0 1 mpu 3MiHI TapameTpa Bif
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MIHIMQJIBHOTO [0 MAaKCHUMaIbHOrO 3HAa4YeHHs. Toml oOYuciaeHHS aOCOJIFOTHHUX
BEJIMYMH TUCKY, MIEPEMIIIIEHHS, 00CSATY, 3A1HCHIOETHCA 3a (OPMYJIIOHO:

Pt = Pmax X a (9.3.9)
ne P — motoune 3HaueHHs napameTpa (kr/cm?, M, M3);
Pmax — MakCHMaJIbHE 3HAYCHHS IIIKAJIH JTATYMKA BiAMOBITHOTO TTapameTpa.
[TepeTBOopeHHs TeMIiepaTypHHUX (ITapaMeTpiB) CUTHATIB3AIMCHIOETHCS 32 (POPMYJIIOIO:
Ot = Omin + (Omax ~Omin) a, (9310)

1€ Omax, Omin — MAKCUMaJIbHE Ta MIHIMAJIbHE 3HAYEHHS IIKAJIM JAaTYUKA TEMIEPATypH
CO).

OG'emni (M/rom) i Barosi (KI/rom) BUTpaTH BM3HAYAIOTHCS BiANOBIAHO 3a
bopmynamu:

(9.3.11.)

f T s VO (9.3.12))
9.3.3. ®iabTpauis i 3riiagKyBaHHSA

3amaua ¢uieTpanii no Binepy dopmymoerbes HacTynHuM uyumHOM. Hexai
BXIIHUH CHUTHaJ SIBJIsIe cO000 BHMaakoBuid mporiec Z(t) mpu -0 <t <oo i Hexai Z(t)
sBIsiE  cO00K0 cyMiml (HEOOOB'S3KOBO aIMTUBHY) KOpHCHOTO curHaiay Y(t) i
nepemkoau &(¢). [lorpidbno noOynyBatu cucremy (GiIbTp) Takoi 0OpOOKH BXiTHOTO
CUTHaJly, fKa J03BojMja O OTpMMaTH Ha BuUXOAI Oaxanuit curHanm d(t), mo e
pe3ynbTaTtoM TMeBHOI omepaiii L Hamx OJHUM JIMIIE KOPHCHUM CHTHAJIOM

x(t): d(t) = L {x (1)}
3a3Buyail po3rIIIal0Th TaKi OKpEeMi BUTIAIKH:
a) d(t) = x(t) (- @) — 3aBaanHs QinpTpaii i 3r1aKyBaHHS;
0) d(t) = x(t) — 3aBgaHHs yncToi (iIbTparLii;
B) 6(t) = y(t) (+ @) —3agaua inpTpartii i monepemreHus; ne o> 0.

I[Ipu ¢ () = 0 3aBmanHs (a) 1 (B) BU3HAYAIOTHCSA SK 3aBJAHHA YHUCTOTO
3rJ1a/KYBaHHS 1 MMOTIEPEPKEHHS B1AIOB1THO.

Icnytote HalipizHOoMaHITHIII GubTpu (Binepa, Kanmana, cnpomienuit Giibtp
Kanmana, (a — f) GuibTp 1 T.1.) BIIPI3HAIOTBCA CBOIMH XapakTepucTHkamu. Bubip
(bUIbTpa BU3HAYAETHCS HHU3KOK CyNepewIMBUX (DAKTOPIB (BUMOraMU CHCTEMHU [0
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TOYHOCTI 00'€KTa, BIJHOCHOI TOYHICTIO (IIBTPIB, YYTIUBICTIO XapaKTEPUCTUK
CUCTEeMH J[I03MIHM MapameTpiB MOAEINi, BUMOTaMHu (PUIBTPIB O OOUYHMCIIOBAIBHUX
3ac00iB 1 T.A.), TOMY BUXOJSATH 3 KOMIPOMICHOTO PIIlICHHS MIX TOYHICTIO (PiIbTpa,
1loro BUMOTraMH 10 0OUYMCIIIOBAIBHUX 3aC001B 1 0OOMEKEHHSIMHU CUCTEMHU.

3 TOUYKH 30pYy BHUMOT JI0 00CSTy OOYMCIICHb BUT1IHO BUKOPHUCTOBYBATH (DUIBTP
€KCIIOHEHIIIalbHOTO 31 KyBaHHs (E3):

y (1) =ye"
ne vy — napametp GiasTpa.

[TopiBHsiHHA peanizaiiil ¢iapTpa B Oe3nepepBHOMY 1 AUCKPETHOMY BapiaHTI
MoKa3ajio, W0 JUCKPETHUH (QUIBTP Ma€ MPAKTUYHO OUIBIIT TepeBard MpH
BUKOPUCTAaHHI MOTO B CUCTEMI LIEHTPANTi30BAaHOTO KOHTPOJIO. BCsAkuil THUCKpeTHHI
(GUIBTP ONMUCYETHCS PIBHAHHSIM PI3HUILL:

anx(i - 11} = au_lX(i —1 _l) +.....Tqg 3’1(1) =

ne X(1) — AMCKPEeTHUI BX1THUN CUTHAJ,
d(i) — qucKkpeTHHI BUXITHHUIA CUTHAIL.

Z — nepeTBopeHHs piBHSAHHA (9.3.13) no3Bosie OTpUMaTH BUpa3 AJid NepeaaBaibHOL
¢GyHKUIi PiIbTpa B HACTYTHOMY BUIJISIAL

"

r diz) az"+..+a
Y(z)= — n 0
@) x(z) b,z +...+D, (9.3.14)

Jns dinbTpa ekcrnoHeHiabHOTo 3riaaKyBadHs (E3)

Y(2)= ﬁ (9.3.15)

Jst peamizamnii Ha [IBM ¢dinetpa E3 oTprMano Bupas:

dn = Xn +£:1t1.+(1 '?)[Xn—l—'_ E_.n—l]—i_- e

H1-P)* [+ &l + (-7 [x + &) (9.3.16)

1€ Xn — 3HAYEHHS BX1JHOTO CUTHANy B MOMEHT 4yacy t = nT
(T — iHTEepBaAJ AUCKPETHOCTI)

¢n — 3HAYEHHS MEePEeIKoIu B MOMEHT t = NT
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vy — mapametp ¢impTpa (0 <y <1)
B pexypenTHiit popmi criBBigHOmEeHH (8.3.16) Mae BUTIIA:
d[n] =yz[n] +(1-7)d[n-1] (9.3.17)
nez[n] =x[n] +¢n (9.3.18)
3riapKyBaHHs € OKPEMHUM BHITaIKOM 3arajibHOI 3a/1a4i (imbTpallii CHTHATY.
9.3.4. InTepnoasuis i ekcTpanoasimis

InTepnossiiis — mnoOyaoBa HaOMMKEHOro ab0 TOYHOTO AaHATITHYHOTO

BUpPaXEHHS (YHKUIOHAJIBHOI 3aJIEKHOCTI, KOJM TMpPO HEI BIIOMO TUIBKH
CHIBBIAHOLIEHHS MDK apryMEHTOM 1 BIANOBIIHUMHM 3HAaY€HHSAMU (YHKIIT B
KIHIIEBOMY psi/Il TOYOK — Ma€ HacTymHi 3actrocyBaHHs B ACYTII:

* JIIHCAPH3AIIis Ta IHTEPIOJISIlIS CUTHAJIIB IaTUYHKIB;

* (QopmyBaHHA O€3MEPEPBHO-3MIHHOTO CHTHAIy I10 KOE(QIIIEHTY THMYacOBOTO
MoJIiHoOMa ab0 YHCIIOBUM MPOrpaMiB CHCTEMax IMIPOrpaMHOIO PeryIIOBaHHS;

* OTPUMaHHS AHATITHYHOTO BUPA3y CTATHUYHOI (3a3BHUYail BBUIUISI KBaJIpaTUYHOI
dbopMu BiJ BXIAHMX BIUIMBIB) a00 OWHAMIYHOI (3a3BUYail y BUIJISAL JApiIOHO-
pallioHaJIbHOI TepeaBalibHOI  (DYHKIIT) XapaKTEPUCTUK IO EKCIEPUMEHTAIBLHO
OTpUMaHUX TOUYKaX B 3ajauax iAeHTU(dIKaIT Ta XapaKTepu3arlii;

* OTPMMAaHHA AHAJIITUYHOTO BHpa3y KOpEISUIMHUX (QYHKIIH abo CHeKTpalbHHUX
T'YCTHH TIPU CTATUCTUYHIN 00pOOKU JaHUX;

* mepexia BiI OJHIEI (OPMH MAaTEeMAaTUYHOTO OINKCY [0 IHIIOIO B 3ajayax
XapaKTepu3artii;

* IHTEPIIOJIALIS TaOIHIlb, HOMOTPaM, Jiarpam, 1o 30epiraroTbes B naM'ati EOM, mis
BU3HAUCHHS Oyab-SKUX TapamMeTpiB, Hampukiana, mapametpiB IIIJ[-perynstopa 3a
HOMOI'PpaMaMH.

Jns  iwTepnonsuii  QyHKOII MO  TOYHMX  3HAYEHHSX  3aCTOCOBYIOTh
1HTEpHONAIiAHI PopmMyITu:

- MpH JTiHIAHIA 1HTepnoasAmil 3HadeHHs (yHKIIT T B Toumi(xi<X <X + 1) OepeTbcs
PIBHUM

. . x-x, e
flx) = . [f (v = F () ] (9.3.19)

i+l i
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- IIpu 1IHTEepHOJALIT o Jlarpanxy, Koy BiioMi3Ha4eHHs QYHKIIT B M TOYKaX Xi...Xm,
YTBOPIOETHCS MHOTOWIEH cTyreHs (m — 1):

Y —x,)(x—x_ Nx—x, ) (x—x,)
L X x r 2 -1 r+l m
x)=7(x)= Z f1x) ( BT (9.3.20)

- ipu iHTepHosAIii Mo HeloToHy, KoH Bimomi 3Ha4eHHS (PYHKITIT B M TOYKAX Xi...Xm,
PO3TaIIOBAaHUX HA PIBHUX BIJCTAHSAX OJUH BiJl OJTHOTO, YTBOPIOETHCS MHOTOUJICH:

1)

f(r—1)...(t—m)

m 1(1‘) fh)_fh])—i_ ‘lj
(m-1)!

Af* A" f (9.3.21)

_ X=Xy

e n—-1".

= f()=f(x): A= £ =2 () + £
A" = f (X = Cof (e + ijtxk-; )t (—D*‘(M)

3aBgaHHS I1HTEPNOJAIlI TPU HASBHOCTI MEPENIKOJ BHUMIPIB HA3UBAETHCS
3aBIAHHSAM 3TJTaJKyBaHHS.

9.3.5. EkcTpanoJsinisi — mOMMpPeHHs Pe3yIbTaTiB, OTPUMAHUX 13 CIIOCTEPEIKEHb HAJI
OJIHIEI0 YACTUHOIO SIBUIIA HA 1HIIY WOTO YaCTHHY, HEJAOCTYIHY JUIsl CIIOCTEPEIKECHHS.
Mae Hactynne 3actocyBanHs B ACYTII:

* MIABUIIEHHS SKOCT1 YNPaBliHHA (IIBUIKOMIi, CTIMKOCTI 1 T.M.), 3a3BUYail — 3a
paxyHOK BBEJCHHS B 3aKOH YIPaBJIIHHS MOXITHUX;

* niepedadeHHs (MPOTrHO3YBaHHA) 30ypIOIOYUX BIUIMBIB 200 30ypIOIOYOro PyXy MpHU
CTBOPEHHI ONTHUMAJIBHUX CHUCTEM KOMOIHOBAHOTO THIY, IO MICTIThH JBI CKJIAJOBUX
YIOpaBJIiHHS, 3 SKMX OJHa € (YHKI[I€I0 MOTOYHOIO CTaHy, a Apyra — (QyHKIIEIO
nepeadaueHoro 30ypeHHs;

* nependadeHHs TIOJIOKEHHS B CTAIlllOHApHIM TOYIll B 3ajJadax IUIaHyBaHHS
EeKCTpEMaJIbHUX  EKCIEPUMEHTIB  a00  EeKCTPEMaJIbHOTO  PEryJIIOBaHHS IS
MIPUCKOPEHHSI IPOLIECY MOIIYKY;

* nependavyeHHs aBapiiHUX CHUTyalld 1 PIAKOBUMIPIOBAHUX 3MIHHMX, KOJU MAJis
VOPABIIHHSA MOPOLECOM MNOTPIOHO YAaCTilIe ONUTYBaHHS 3MIHHUX, HIK peaIbHO
MO>KJIVBE.

PosrnssHeMo mocTaHOBKY 3ajadi eKCTpamofisiii B yMoBax mepemkoa. Hexait
MOCJIJIOBHICTh BUMIPIOBAHb B TUCKPETHI MOMEHTH OMUTYBAHHS Ma€ BUTJISA
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Vi=xi+<&i=12, ..
JI€ Xj — peryIspHa CKJIaa0Ba,
£ — BUIJIKOBA MEPEIIKO/Ia BAMIPIOBAHHSA 3 HYJILOBUM CEPEIHIM 1 AUCTIEPCiEr0 G2,
| — MOMEHTH OIUTYBaHHSI.

bynemo mrykaTé peryisipHy CKJIaJ0BY (THMYAacOBY MOJEIb BHMIPIOBAHO1
3MIHHOi) B OTHOMY 3 HACTYITHUX BH/IIB:

mo . ) .
Z—f — i’  — moyliHOMIHAJIbHA MOJACIH

Jj=0 ‘_j"

"
[
[}

Xi — CKCIIOHEHITiaJIbHA MOJICIb (9.3.22)
i}

Z a;sin(e,i+@,)

= — TPUTOHOMETPHUYIECKAsT MOJICITb

Ax kputepiii mnependavyeHHs 3a3BUYall BUOWPAIOTH CEPEIHBLOKBAJAPATUUHY
nomuiky (CKIT) mixk nepenbadyenum Ha K TakTiB (3a3Buyait K = 1) i dakTHaHUMU
3HAYCHHSIMU:

e2=M{(Xi+1- Yi+k) 2} — min (9.3.23)
{aj}
Ile 3aBmaHHs BUPILIYETHCS B JIEKIJIbKA €TalliB:

* BUOMPAETHCA IHTEPBAJ COCTEPEXKEHHS (a00 KUIBKICTh BUXITHUX JJIs Tepea0ayeHHs
BHUMIPIB;

* 3a kputepieM MiHiIMyMy CKO 004YMCHIOIOTBCS OLIHKM KOE(ILI€HTIB {aj}, IO
3a0€e3neuyoTh HaWKpallly 1HTEPHOJISIII0 BUXITHUX BUMIPIB NMPUHHATOT Moaenl (110
MpOoLIelypy HA3UBAIOTh 3IJ1a)KyBaHHSIM);

* MOJIEJIh MPOIIECY 31 3HAUIEHUM KOe(IIliEHTOM BUKOPUCTOBYIOTH JIJIsl TIepe0aueHHS.

KinbKicTh BUXITHUX TOYOK HE MOKe OyTH HUKYe mopsaky M mogeni. Ilpu ix
PIBHOCTI KOE(ILIEHTU 3HAXOIATHCS OJHO3HAYHO 3 M PiBHAHb, IPOTE, TOYHICTH TYT
HEBHMCOKA 4Yepe3 HAasBHICTh MEPEIIKoJ]. 3a3BH4Yail BUKOPHUCTOBYIOTh 3HAYHO OLIbIIIE
YHCIIO BHUMIPIOBaHb, MPUIILOMY HAUIMIIKOBY 1H(OpMAILI0 BHUKOPUCTOBYIOTH MJIs
MiBUIICHHS TOYHOCTI mependadeHHs. [HTepBanm MiX BuMipamMu OepyTh PIBHUM
(0,10....0,25) Te.
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VY OuIBIIOCTI BUMAJAKIB MPOTHO3 MOXHA 3/11MCHIOBATH 1 6€3 00y 10BU 4acoBOi
MOJIeI1 3MIHHOI. 3aCTOCOBYIOTh TaKi aJITOPUTMU Tepe10aueHHS:

- CTYIIHYACTY anmpoKCUMalliio, KOJU TMepeadadyBaHe 3HAUCHHS 3MIHHOI 301raeThes 3
il BenmmunHOIO (TIPHW 3IUIAJDKEHINA 3aBajil) B OCTaHHIN Todlll BUMIpY (Iled MeTOa HE
BUMarae HisKMX OOYMCIIEHb, OJIHAK HOTO MOXMOKa MaKCHMMallbHa B TOPIBHSHHI 3
IHIIMMU aITOpUTMaMH) — JAHCIEPCis MOMWJIKK mepefadadeHHss Ha dvac At s
€pProJAMYHOTO TIPOIIECY JTOPIBHIOE:

T =

& 2[R,(0) - R,(41)] + o (9.3.24)

ne Ry — kopemsiirina ¢yskis npouecy Y(t).

Halikpami pe3yiabTaté Aa€ JUCKPETHUH (uUIbTp-ekcTpanoisTop Kammana-
b’roci. OnHak TyT noTpiOHI HAMOUTBII TPYyAOMICTKI oOuucieHHs. [ns cramioHapHux
MpoIIeCiB OJM3BKI O MAKCUMAJILHO JIOCSHKHUM pe3ylibTataMmu Jae ¢iasTp Binepa:

i
Xi+k = D0V, (9.3.25)
=0
7e M — nam'ssTh PuUIbTPA,
{3} — xoeodimieHTH, [0 HANAMITOBYIOTECA 3a Kputepiem wmiHimymy CKB

nepea0aueHHSI.
9.4. CraTucTn4yHa 00po0Ka eKCIePUMEHTAIbHUX JAHUX

BaxxnmuBuM MOMEHTOM 3aBlaHHs IOCHiKeHHs 1 ynpasmiaHs TOY € 00poOka
BEJIMKOTO TMOTOKY €KCIepUMEHTaIbHO1 1HdOpMalii, 10 Mae, SK MPaBUIO,
BUMNAAKOBUM xapakTep. | 1me oOyMOBIIO€ HEOOXIJTHICTh BUKOPUCTAHHS METOJIB
MaTE€MaTUYHOI CTATUCTKHU AJI1 BUJIYYEHHS LIIHHOI 1H(pOpMaLli 3 eKCIIepUMEHTAIbHUX
naHuX. 3 ypaxyBaHHsaM HeoOximHocTi pobotn ACYTII B peanibHOMY MaciiTadl gacy,
CTaTUCTHYHA 00poOka iHdopMariii moBuHHA OyTH omepatuBHOW0. ToOTO 00poOKa
MOBWHHA 3JIICHIOBATUCS B XOJ[l €KCTIIEPUMEHTY B TEMIIl HAJAXOKECHHs 1H(popMaIii
0e3mocepelHbO B JOCHIIKYBaHUX 00'€KTIB 3a MIHIMAJIbHUH 4ac 1 3 OTPUMaHHSIM
pe3yabTaTiB OOpOOKH Yy BWIJISAl, 3pYYHOMY JUIsl TMOJMAJBIIOIO BUKOPUCTAHHS. Y
3B'SI3KY 3 UM JJIsl 3a0€3IE€YEHHsl OINEpaTUBHOCTI OOpOOKM eKCIepUMEHTaTbHOI
iH(hopMaIli TOBUHHI BUKOPUCTOBYBATUCS MPOCTI METOAM 1 AITOPUTMH CTATUCTUYHOI
00pOOKH.

MeToro onepaTUBHOI CTAaTUCTUYHOT 0OPOOKH E€KCIepUMEHTaIbHOI 1H(popMarlii
B paMKax aHajily peajizaiiid BHUIAJKOBUX TIPOIIECIB € OTPUMAHHS CHUCTEMH
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CTATUCTUYHHUX OI[IHOK 3 IMEBHOIO0 TOBIPUOI0 WMOBIPHICTIO 1 TOYHICTIO BpPEAIbHOMY
MaciiTadi yacy.

OIIHKKA UIJIBHOCTI HWMOBIPHOCTEM EMIIPUYHUX PO3MOJUIIB Y  BHUIVISI
OaratoBuMipHOTO  (DYHKITIOHATy 3a yMOBH  CTAIllOHAPHOCTI  1€PTOAMYHOCTI
BunagkoBuxX mporeciB Xi(t), Xz(t) — € BUUEPITHOIO XapaKTEPUCTUKOIO CYKYITHOCTI

nporeciB {Xx(t)}.

Ile mae MOXJIHMBICTH B paMKax KOPENALIHHO-PErpeciiHOro aHaiizy OTpUMAaTu
byHKIIT KOpemnsLli, AUCTepCiii, CIeKTpaIbHUX MIIIBHOCTEH, 0€3yMOBHUX 1 YMOBHHX
MaTEMaTHYHUX OYIKYBaHb 1 IHIIMX YHCJIOBHUX XapaKTEPUCTHK, IMOB'I3aHUX 3
bBBuYHUMHE TlapameTpamMu 00'ekTy, a Takoxk nomwiku (aucnepcii abo CKO),
CHEKTPaJIbHI XapaKTEPUCTUKH 1 T.I., 32 IKUMHU MOXXHA CYAMTHU MPO SIKICHOMHUH CTaH
o0'ekra.

Po3rissHeMO niesKl aNroOpuTMH CTATUCTHYHOI OOpOOKM E€KCIIEpUMEHTaIbHOI
1H(popMmarii.

9.4.1. MeToau Bu3HaYeHHs (PYHKIi po3moainy
Bimomi Taki MeTOIM BU3HAUYECHHS (PYHKIIIHA PO3MOJILITY:

* METOJ 3MIHU BIJHOCHOTO 4acy mepeOyBaHHS peaiizailii BUIAJKOBOrO IPOIIECY
BHIIIC 3aJ]JaHOTO PiBHS;

* METOJ1, 3aCHOBAaHUI Ha PO3KJIaAaHH1 (PYHKIIT po3MOALLY Bpsl IO OPTOHOPMOBAHUM
GYHKITISM;

* METOJI, 3aCHOBAaHUI Ha PO3KJIaJaHH] (PYHKIIIT PO3MOALTY BPSI/I 10 MOMEHTAM;
* METOJI TICTOrPaMm.

[lepinii MeTO 3aCHOBAaHUH HAa CI1BBIJIHOIIEHHI

I - F(x,) = lim %z AL[X(1)>7,]) = lim% (9.3.26)

ne F(Xo) — inTerpanbHa GyHKIIiS PO3MOIiIY,
T — gac ananisy,
t =2 {-} — cyma iHTepBaJiB yacy npoTsrom T, konu peaizaiis X(t) nepeBuiye Xo.

[Tpu gocuTh BenmuKHX T aaroput™ oOumcicHHs opauHaT F(Xo) BH3HAYaeThCs
CHIBBIIHOILIIEHHSM:
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1 - Flxo) -:-% (9.3.27)

Jnist oOuuciieHHsT OpAMHAT TUQepeHIliaTbHOr0 3aKoHy po3noaury f(X) moxxHa
CKOPHUCTATHCS CIIBBIIHOIIICHHSIM:

Fry) = MG D Aty

- TAx

— (9.3.28)

ne 2At;— cymapHuii yac nepeOyBaHHs pearnizarii BumaakoBoro npouecy X(t) B piBHEX
1HTepBaiax Ax, 1o 3a4al0ThCA HapI3HUX PIBHSX.

Jpyruit MeToJ1 3aCHOBaHMM HA MOJaHH1 MIUTBHOCTI HMOBIPHOCTI Y BUTJISII

fix) = Z(_ ¥, (x) (9.3.29)

ne ¥n(X) — cuctema OpTOHOPMOBAHUX (PYHKITIH,

C,= [‘Pn (x)f(x)dx —Kxoediuientn Oyp'e.

Ockinbku X(t) — pearnizaliiss BUTIAIKOBOTO MPOIIECY, OTKE

Co=M{¥[x ()]}

ne M — CHMBOJI MAaTEMaTHYHOTO OYiKYBaHHS

T

M{®, [xt)]} = znuji [w, [x()dt.

T00TO KoediieHTH Cy MOXKYTh OyTH BU3HAUEHI YCEPEAHEHHIM Yy Yaci PyHKIINA
Pa[X(t)] mocaimKyBaHOTO BHITAAKOBOIO MPOILIECY.

TakuM 4YHHOM, aNTrOPUTM 3HAXOKEeHHsA oIiHku f(X) 3 1BOro merTomy
HACTYITHUM:

1. BukoHatu nepeTBOpEHHS

yn(t) = h[x (V)]

2. OTtpumaTH OI[IHKY MaTeMaTUYHOTO OYiKyBaHHS
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C,= v (t)dt

T
1

I's
3. 3aiiTu OIiHKY LIIIHHOCTI HMOBIPHOCTI

J}(\) = Z 6‘11 an(X)

Bubuparoun mneBHy KUIbKICTh (UIBTPIB, MOXHA OTPUMATH  XOPOIIEe

J(x)

HaOIMKCHHS no mykanoi f(X).

OmniHka iHTerpanbHOi (PyHKIT pO3NOILTY 3HAXOAUTHCS 3 CIIBBITHOIICHHS:

F(x)= [ f(x)dx

—x

Tperiii MeTrox OaraTo B 4OMYy aHAJIOTIYHUN NONEPEIHBOMY 1 BIIPIZHIETHCS

JUIIE TUM, [0 PO3KJIaIaHHA IIYKaHOI (PYHKIIT IIUIBHOCTI MMOBIPHOCTI MPOBOAUTHCS
3a cUCTeMOI0 (YHKIIH, fika HE € OPTOHOPMOBAHOIO, BHACIIAOK YOr0 aJlfOPUTM
BUXOJIUTh MEHII €(DEKTUBHUM, HI’K B TONEPETHHOMY BUIIAIKY.

Meton ricTtorpaM HailOUIBII YacTO BUKOPUCTOBYETHCSA Ha MPAKTHUIN JJIs
OMEpPAaTUBHOI OI[IHKA 0araTOBUMIPHHUX HIUIBHOCTENH HMOBIPHOCTEM.

BuOipku BUMAaJKOBOrO CTAl[IOHAPHOTO MPOLECY KOAYIOTHCSA, PO3NOAUISIOTHCS
3a ¢ikcoBanumu aapecamu O3V, 1m0 mpuiiMaeThes 3a KaHanu ricrorpam. OHOYACHO
(GOpMYIOThCSI YHCIIOBI 3HAYEHHS OpPJWHAT TICTOrpaM, IO Peai3yloTh aJlFTOPUTM

O0OYHMCIICHHS OIIIHKK 0araToBUMIpHOT IIUIBHOCTI HMOBIPHOCTI Jlx (@)
YucrnoBe 3HAaYEHHS KOXXHOI OpJAMHATH B pa3l OJAHOBUMIPHOTO aHAJIZY
XapaKTepHU3y€e€ 4YacTOTy NOSIBU 3HAUYE€Hb BHUMNAAKOBOI (YHKIII Yy BIANOBIIHOMY
IHTEepBaJl KBAHTYBAaHHS 3a pIBHEM. Y BHUIAJKy O0araTOBUMIPHOTO aHali3y BOHO
BU3HAYAE YACTOTY MOSIBU CIUIBLHOI MOJIT, IPH SKiM 3HAYEHHS BUMAJAKOBUX (DYHKIIIHA
3HAXOAUTUMYTHCS B IEBHUX 1HTEpBaJIaX KBAHTYBAHHS MO PIBHIO (110 aMILIITY/I1).

[IpakTruna CKJIQIHICTh BUKOPHUCTAHHS JITOPUTMIB OOYHUCIICHHS
0araToBUMIpHUX TICTOTpaM 3aKIIOYAETHCA B HEOOXIMHOCTI 00’eMy (hiKCOBaHUX
aapec. Jlms ycyHeHHs 1ii€i mpoOiemMu OyBa€ JOUUIBHUM 3aMIHUTH  OITIHKH
0araToBUMIpHOT MIUTPHOCTI HMOBIPHOCTI CHCTEMOIO OIIIHOK BJIACHUX 1 3MIIIaHUX
JIBOBUMIPHUX HIIJILHOCTEH WMOBIPHOCTEH, 110 OXOIUTIOIOTH BC1 KOMOIHAINT MapHUX
3B'S3KIB JIJIs1 KITbKOX apryMmeHTiB. [Ipu Takiit 3amini HeoOXimHui oocsr nam'sti [IBM
PI13KO 3HUXKY€ETHCA.
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9.4.2. MeToau BU3HAYEHHSI MATEMATHYHOT0 OYiKyBAHHSA

HaiiGiapIn mOmMpeHUM 3aBAaHHAM € 3aBAaHHS BH3HAYCHHS MaTeMAaTHYHOTO
OuiKyBaHHs a00 CepelHBOr0 3HAYCHHsS BHIagKoBoro mpouecy Mi{x}. s
BHU3HAUEHHS M;{X} 3a3BHWYail 3aCTOCOBYIOTh METOJ YCEPEAHCHHS 3a YacoM, SIKHH Ma€e
psan moaudikamii. [Ipy BUKOPUCTaHHI JaHUX B JUCKPETHI MOMEHTH OIliHKa Mi{x}
BU3HAYACTLCS CITIBBIIHOIIEHHIM:

=
i, {x} - > x[iAr], (9.3.30)
NS
. v T
ne N — kinbkicTs cioctepexens (V= vl 1)

MO}KJ'II/IBO, 3HaXOIKCHH O]_IiHKI/I CCPCAHBOI0 3HAYCHHA  IIOIIOIICPCAHBO

J(x).

3HAWIEHOI OIIHII AU(PEPEHIIATBHOTO 3aKOHY PO3IMOALTY

oo

m, {x}= [1 F(x)dx (9.3.31)

Ko S(x)
OJIHOYACHO IS BCIX 3HA4Y€Hb X, TO OIliIHKA CEPEJIHBOr0, OTPUMaHa IIMM CIIOCOOO0M,
TOTOKHO 301raeThbcs 3 OIIHKOIO, OTPUMAHOIO YCEpPEIHEHHSIM Ili€l pearizallii 3a Tou

BU3HAYAETHCS 10 peatizallii BUMAJKOBOTO IMPOIIECY TPUBAIICTIO T

e THTepBaJl yacy.

MeTtonu BU3HAYEHHSI MOMEHTHUX XapaKTEPUCTUK HA MOPSJAOK BHUIIE TEPIIOTO
aHAJIOTIYHI METOJaM, BUKOPHUCTOBYBaHMM TpH 3HaxoipkeHHI ominku Mi{x}. Tak,
BU3HAYCHHS OI[IHKM JUIsI MTOYaTKOBOTO MOMEHTY K-TOMOPSIAKY IS JUCKPETHUX
CIIOCTEPEKEHB 3a (HOPMYJIIOIO:

g 1¥
i, {x}= $Z.‘\‘A[Fﬁf]

OIiHKy TepIIMX YOTHPHhOX TMOYATKOBMX MOMEHTIB BHUKOPHUCTOBYIOTH IS
BU3HAYCHHS OIIHOK JIUCIIEPCli, aCUMETPii, eKCIIeCy.

OriHKa qucrepcii:

G {xp=my{x} — (m{x})° (9.3.32)

Orminka xkoedirieHTa aCUMEeTPii:
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my{x}-3m, {x}m, {x} +2(m, {x})°]

(PR fx) =

3 9.3.33
[m, {x} - (m, {x})" ]/5 ( )
Or11iHKa eKcIecy:
o m, (XY -4m, xm, (X} + 6m, {x(m, {x3)° = 30n, {x1)*
2 gy ) -y ) () + 6 ) (o ) — 30 ) 0330
[m, {x}-(m,{x}) |
OOuncneHHs OIIHKA YMOBHOT THUCTIEPCIi 3MIMCHIOETRCS 32 (POpMYIIOTO:
G- {x(f}/_‘l-‘nr’r + o)} = {x(t) v, t+0)} = [m{x(t) v (t+7) }]° (9.3.35)

9.4.3. MeToau BU3HAYeHHS QYHKILiH KOpe sl

3aBJlaHHs €KCIIEPUMEHTAIBLHOTO BH3HAYCHHS (QYHKIN KOpesiiie OaHIe 3
HaWOUIBII BaXJIMBHUX 1 IIMPOKO MOMIMPEHUX Ha MPAKTHUIN JOCITIIKEHb BUITAJIKOBUX
npoiieciB. Po3po0ieHO YMCIeHHI METOAM BU3HAYEHHS KOPETSAUIMHUX (DYHKIIH.
PosrnsHemo HailO1IbII MOMIUPEH] 3 IUX METO/IB.

MynbTUILTIKAIUHHAA METOJ € OCHOBHHUM METOJIOM EKCIIEPUMEHTAIBHOTO

BU3HAYCHHS (QYHKIIN Kopemsiiid. B pa3l IUCKpEeTHHX CHOCTEpeKEHb OIlIHKH
KOpEJSILiHOT PYHKIIT 00UHCITIOITH 32 (hOPMYJIOHO:

N-n-1

R (1) = % Z x[IAF]V[(i + n)Af]. T = nAt (9.3.36)
N-—n

i=l)

[Tpu wpomy mnependavaerves, mo Mi{X} i my{y} Bimomi i1 piBHI HyIIIO.
Po3srisiHeMo anroputM MalMHHOL ONEPaTUBHOT KOPESALIHHOT 00OpOOKH BUIAIKOBOTO
JAMCKPETHOTO TIPOIeCy, MPEACTaBICHUH Y BUTIISAI MOCHiZOBHOCTI {Xjj} BUOIpKH, 1O
JITOPUTMY

Ro(0) =3 %, (0 (4 7) 0.3.37
n“ ( )

Meton poskiiananns dbyHKIT Kopesnsii B psa. el MeTon Takoxk Mae mupoke

nommpeHHs. Haiyacrime BHKOPHUCTOBYETHCS PO3KIAIaHHS 110 OPTOTOHATBHHUX
nomnaoMax Jlarrepa Ly(az).

Bigomo, mo aBTOKOpensiiiiHa (yHKIIS MOKe OyTH MpeacTaBieHa Y BUTJISII

pany:
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R_(r)= ibﬂlﬂ (aT)

oo - 1 T
b, = [R”[r)e_“‘aﬂn(ar]dr - —
° T3

x(f)v, (1)dt

w0
. — S ey T .
v, ()= J.n(r Tae 'L (ar)dr
e ’
Takum 4MHOM, 3aBIaHHS OTPUMAHHS KOEQIIEHTIB D, Moxe OyTH BHUPIIICHO

IIIAXOM YCepEIHCHHS 3a 4acoM JA00YyTKY BUXiAHOI peam3ariii X(t) 1 miei »x peanizaiii,
MPOITYLIEHOI Yepe3 JIHIHHUN (DUIBTP 3 BaroBOrO (PYHKIIELO:

h(t)=ae L (ar)

110 BI/NOBi/IAa€ epeaaBaibHiil GyHKUIT QuIbTpa:

n

A

- ({2, +;})JI+1

3a 3HalIEHUM 3HAYEHHSAM MOXHA BU3HAUUTU IIYKaHY PYHKIII0 KOPEISLii

k-1
R (r)=>b,L, (ar). (9.3.38)

ne k —uncno ¢inerpis Jlarrepa (k =5 ... .6).

OCHOBHOIO MEPEBAror BKa3aHOTO METOAY € BIJICYTHICTh €JIEMEHTIB 3aTPUMKH.
[HOMI MOKe BUSIBUTHCS 3pYYHUM 1 po3kiiaianHs Ru(T) B pan Maxkiopena. B npomy

BHITAJIKY:
R (1)= T:(f‘)+i1‘(fh‘””:’(r} a” 9.3.39
SR T (9339
xo (1) = X0
e dr

[le#t MeTon 3py4yHHMI y THX BHIIaJIKaX, KOJIM MOXYTb OyTH Oe€3MmocepeHbo
BUMIpSIHI TOX1/IHI BHIIaJKOBOIO Tpouecy. Merojd, 3aCHOBaHM HAa BUKOPHCTAHHI
JABOBUMIPDHOI  INIJIBHOCTI ~ HMOBIPHOCTI,  J03Boyid€e  oOumciutd  Ry(z) 31
CHIBBITHOILIECHHS:
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R, (1) = | | xaf (x. v. 7)dxdv. (9.3.40)

C*

| J—-
Py 1

——

ae f (x, y, ©) — IBOBHMIipHa INIJIBHICTh KMOBIPHOCTI IpotieciB y(t + 1) 1 X(t).

OTxe, AJ11 BU3HAUYEHHS OI[IHKY KOPeNAiiHO1 (QyHKIIT HE0OX1THO MaTH OLIHKY
JIBOBUMIPHOT II1IIBHOCTI HMOBIPHOCTI.

MeTon NHUCKpPETHHX amepioAWYHUX BHOIPOK BHUKOPHCTOBYE HACTYITHE
CITIBBIJTHOIIIEHHS JIJIsI KOPEJSALINHOT QyHKIIII:

?? N-1
R_(r)= limE v(t, +1). (9.3.41)
<YV j=0

ne tj — MoMeHTH Yacy, B skux nporec X(t) meperunae piBens 7, T00To X(t) = 7
) — KOHCTaHTAa, sika 0epe Oy/1b-gK1 3HAUECHHS, KPIM HYJIS.

I[JI?I HOPMAJIBHHUX BHUIIAAKOBHUX HpOH@CiB IIOKa3aHO, IIIO iCHye OIITUMAJIBHC

—

V2xa

3HAUYEHHS KOHCTAHTH 7], PIBHE ¥, IPUA AKOMY MOMUJIKAa B OOYMCIICHHI (PYHKITIT

KOpEJISLIT 32 KIHIEBUI Yac aHalli3y MiHIMaJlbHA.
9.4.4. MeTroau BU3HAYECHHSA CNIEKTPAJIbHOI INIJILHOCTI

CrnekTpajibHa HIUIBHICTE S(w) AO03BOJISIE CYAMTH MPO YAaCTOTHI BIACTUBOCTI
BUITAJIKOBOTO TIpoliecy. BoHa xapaktepusye HOro iHTEHCMBHICTh Ha PI3HUX YacTOTaX
a00, 1HaKIIIe, CEPEAHIO MOTYXKHICTh, 1110 TPUNAIAE HA OJUHUIIO CMYTH YacTOT.

OCKIJIbKH CTIEKTpaJibHA 1 KOpemsiiiHa (yHKIlisI BUIMAJIKOBOTO CTallilOHAPHOTO
Mpoliecy NOB'sA3aH1 NPSIMUM 1 3BOPOTHUM CITiBBIIHOIIEHHSIMU Binepa-XuHunHa

0

S(ew) = ﬁi [R(r}e_“f“"'dr

-

—

) (9.3.42)
R(r) = (.S‘(m}f?m"dm

*
—0

TO MPU BUBUEHH! YAaCTOTHHUX BJIACTHUBOCTEH MPOLECY JOCUTHh BU3HAUYUTU OYIb-KY 3
nux GyHkiii. OnHak, B psAal BUMAAKIB BUSHAUEHHS S(w) € KpaluM.
AJrOpUTMH BHU3HAYEHHS CHEKTPAJbHOI MIUIBHOCTI MOKHa pO3AUIMTH Ha

YOTHUPHU OCHOBHI TPYIIH:
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* UITOPUTMH, TTOOYIOBaH1 Ha IPUHITUII BY3bKOCMYTOBOI (PiIbTparlii;

* QJICOPUTMH, IO BUKOPUCTOBYIOTH nepeTBopeHHs1 Dyp'e Bij peanizaliii BUTIAIKOBOTO
poLECy;

* QUTOPUTMH, III0 BHUKOPHUCTOBYIOTh amnpoOKCHUMaIil0 S(w) OpTOroHaIbHUMHU
ITOJIIHOMaMH,

* aNTOPUTMHU, 1110 TPYHTYIOThCS Ha nepeTBopeHH1 Dyp'e Bil KOpenAinHol QyHKIIii.

Po3pi3HAIOTh TakKoX METOAM OTPUMAHHS CHEKTPATbHUX XapaKTEPUCTHK
MOCTIZIOBHOT Aii, B SKUX aHaji3 B1IOyBAa€ThCS IOCIIAOBHO Ha KOXKHIM 4YacTOTi, 1
napajuienbHol /i1, sIKi JI03BOJISIIOTh aHAMI3yBaTH S(@) mapaieiabHO B Yaci A KIJTbKOX
3Ha4Y€Hb 4acToT. [Ipu 1iboMy ciij] BII3BHAYUTH, 1O Yac 3MIHU S(w) IS MOCTIOBHOTO
METO/y 3Ha4HO OlJIbllie, HIXK JIJIsl TapaJIeIbHOTO.

9.5. KonTpoJsb 1ocToBipHOCTI Nonepeanbol ingopmauii

[Ipyu3HadyeHHs  aJrOpUTMIB  KOHTPOJIO  JOCTOBIPHOCTI  IONEPEAHBOT
iHpopMarii — miABUIUTA TOYHICTH 1 HamiiHICTh pobotn ACYTII. Tounicth poboTH
OKpPEMHUX JATYMKIB MOXKe OyTH JCIIO IMOKpalleHa MPU OJHOYACHOMY KOHTPOJI Py
napameTpiB TEXHOJIOTTYHOTO MPOLECY 3a PAXYHOK pallOHAIBHOIO BHUKOPUCTAHHS
iHpopMmarlii, MmO HAIXOAWTH BiJA I1HIIKX JaT4YUKIB o00'ekTa, ab0 3a paxyHOK
iHdopmanii, mo 30epiraetbes B nam'ati [UBM. Ilpu 1npomy paifioHasibHe
KOpUTYBaHHS poOOTH OKpPEeMHUX  JATYUKIB  JIO3BOJISE 3HAYHO  IT1JBHIIHUTH
JTOCTOBIpHICTh 1H(pOpMalii, mo BuaaeTbes LIBM omeparopam. PosrisHemo neski
METOM BUPIMICHHS TAKOTO 3aB/IaHHS.

MOXNIHMBICTh TIJBUIICHHS TOYHOCTI BHU3HAYEHHS BHMIPIOBAHOI BEIMYMHHU
3'SIBISETHCS TPU i1 OJHOYACHOMY BUMIpI JEKUIbKOMA JaTYMKaMu, a00 BUMIpI 1
OJIHOYACHO MOJKJIMBOCTI 1 OO4YHCIICHHS (Ha OCHOBI MaTE€MaTHYHOI MOJEIi) IO
BUXIIHUM JaHUM, OTPUMaHUM BiJ 1HIMX JaTtyukiB. [lomupeHuMu npuxiagaMu
TaKUX CUTYalllil € BUMIpH BUTpAT MaTepialbHUX MOTOKIB a00 €HEPreTUYHUX MOTOKIB
Ha MOYaTKYy 1 KiHI[l TpyOONpOBOAY; 3aMip BUTPATH PEUOBUHH JATYUKOM 1 OJJHOYACHE
00YHMCIIeHHST WOTO 3 PIBHSHHS OajaHCy JUIs BY3Jia, sIKe CHOXKHUBa€e a0o BUJIUIAE JlaHa
pedoBHHA; Oe3mocepeIHE BUMIPIOBAHHS ITYKAHO! BEJIMYMHH PSAIOM JATYHKIB, IO
PE3EpBYIOTH OJWH OJHOTO 1 T.J.

BuxopuctanHs MareMaTH4HO! MOJIET J03BOJII€E a00 BUSIBUTH 1 CKOPUTYBATH
JDKEpeNio  HeMoCTOBipHOi 1H(MoOpmari (HecmpaBHUM HaTyuk), ab0 BCTaHOBUTHU
MOPYIICHHS MaTeMaTUYHOI MOJEN, IO MOXE CIYXUTH CUTHAJIOM MPO aBapiiiHy
CUTYaIIil0, HAalPHUKJIaJI, PyHHYBaHHS TPyOOIPOBOTY.
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f {.\‘1..\‘:_...... [

. 2 . . .
Hexan Ya/ — BeKTOp BHTpATd N TIOTOKIB Ha BUPOOHHIITBI, sKi

noB'si3aHi M (M <N) piBHAHHSIMH MaTepialbHOIO OalaHCy:

>a5,=0 mpuj=1...m (9.3.43)

7€ 8jj — IapaMeTpH PIBHSHb.

YactkoBO a00 TOBHICTIO IIi TOTOKH BHUMIPIOIOTBCS  BiMTOBITHUMU

ceTod e i<,
[Ipu 1bOMY KOXKEH IaTYUK Ma€ CBOIO BIJIOMY CEpPEIHIO KBaJpPAaTUYHY MOXHOKY

. . f
BUTpPATOMIpaMH, K1 BUOAIOTb 3HAYCHHA BUTPAT 3 MoXuoKaMu !

OLIHKU 0x{0x/, ....,0xm}. 3BUYAHHO, 32 PaXyHOK ITUX MOXHOOK HA MPAKTHUIl PIBHIHHS
OasiaHCy 3aJI0BOJIBHSIOTHCS HETOUHO. Lle 103BoJIsie€ MOCTaBUTH 3aBAaHHS T1BUIIICHHS
JIOCTOBIPHOCTI POOOTH NAaTYMKIB BUTPATH 3a PAaXyHOK BUKOPUCTAHHS J0JIATKOBOI
iH(dOopMaIlii, 10 MICTUTHCS B PIBHSHHSX OallaHCy.

KopuryBanHs BeNTMYMH MOTOKIB MOJSATa€ Yy BU3HAYEHHI TAaKOro BeKTopa -V,
AKUM 3370BOJIBHSAB OM PIBHAHHS MarepialbHOro OanaHcy 1 MIHIMI3yBaB OH
KBa/IpaTUYHYIO IOMUJIKY BIIXUJICHHS B1Jl BUMIPSTHOTO 3HAYEHHS:

p

Z (Z2=7)? - min (9.3.44)

P
G.‘rr’

[TocTaBieHna 3agava € 3a7a4€10 MAaTEMAaTUYHOTO MPOTPaMyBaHHs 1 MOXe OyTH
BHpIIlIEHa METOJI0M HEBU3HAYCHUX MHOXHUKIB Jlarpanika.

[Ile omHMM BHUIAIKOM TOSIBM HAJJIMINIKOBOI 1H(OpMaIi € HasBHICTh B
TEXHOJIOTIYHUX TIPOIIecax JEKUIBKOX KOHCTPYKTHMBHO I1EHTUYHUX TMapalelbHuX
TEXHOJIOTIYHUX HHUTOK, OCHAICHUX OJHAKOBHMMH BHMIPIOBAJLHUMHU MpUIaaMHu 1
MpaIioluYux B OAHAKOBOMY pexumi. [lapamerpu craHy HHUTOK, 3aMipsHi B iX
KOHCTPYKTUBHO 1ICHTHYHUX TOYKaX, OJIU3BKI 110 3HAYECHHSM.

TyT, Ak 1 B HaBEJEHUX BUIIE JBOX IHIIUX BUIMAIKax (AyOIrOBaHHS BHUMIpPIB
0COOJIMBO B&XXJIMBUX TEXHOJIOTIYHUX TapaMeTpiB 1 MepeBipka MOKa3iB JaTYMKIB
METOJIOM HEMPSIMOTO0 BUMIPIOBaHHS, 3 BUKOPHUCTAaHHSAM MATEMAaTHYHUX MOJCIICH
OKpEMHX TEXHOJOTIYHUX By3JiB), € Ha[IMIIKOBa iHpopMalid. Ii 1oTpiGHO
BUKOPUCTOBYBATU JJI OIIIHKM HAJIAHOCTI JKEepesia KOHTPOJIbOBAHOI BEJIWYUHU 1
BUOOpPY HAMOUIBII BIPOTITHOTO 3HAYEHHS a00 MJIT TMPUCBOEHHS KOHTPOJIHOBAHOI
3MIHHOI 33JaHOTO 3aMIHIOIOYOTO 3HAYCHHS, SIKIIO BCl TPU aHATI30BAHMX 3HAYCHHS
OylyTh BU3HaH1 HEOCTOBIPHUMU.

[le 3aBmaHHs 3a3BUYail BHPINIYETHCS 32 JOMOMOTOI0 HACTYITHOTO alTOPUTMY
KOHTPOJIO JJOCTOBIPHOCTI 1H(DOpMaIIii:
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- Ilo xBOpymHIN cxemi JBa 3 TpPhOX, LIO J03BOJSIE BUOpAaTH HAWOUIBII
JOCTOBIPHE 3HAYEHHS 3 TPHOX 3HAYECHb OJIHIET 1 Ti€i )X BEMUYMHU, OTPUMAHHX 3
PI3HUX JKEpe;

- 3 TpboX OJM3BKUX 3a TEXHOJOTIYHUM 3MICTOM 1 YHCETBbHOMY 3HAaYCHHIO
BEJINYHH;

- Jlns TpUCBOEHHA KOHTPOJILOBAHIM BETUYMHI 3aJaHHOTO 3aMIHIOIOYOTO
3HA4YEHHS, AKIIO BCl TPU aHATI30BaHI BEJIWYUHHU OyIyTh BU3HAHI HEJOCTOBIPHHMH.
CyTb anropuTMy IMoJyifrae B HaCTYITHOMY.

[lepeBipsieThCs BUKOHAHHS HEPIBHOCTEH:

[X1—Xo/ <as (9.5.45)
[X1— X3/ <a2 (9.5.46)
[X2 — X3/ < a3 (9.5.47)

JI€ X1 — IIOYATKOBEC 3HAUCHHI KOHTpOHBOBaHOI BCJINYNHU,
X2, X3 — HaIIMipHe 3HAUYCHHA KOHTpOHBOBaHOT BCJINYNHU,
ay, dz, d3 — KOHCTAHTHU.

BuxiaHii BeIW4urHI MPUCBOIOETHCS 3HAUCHHS BIJIMOBIAHO J0 TaouI. 8.1.

Tabmums 8.1.

Ne 3/m BukoHaHHS HEpIBHOCTEM Buxinna BenuunHa

1. (9.5.45), (9.5.46), (9.5.47) y=X1

2. (9.5.45), (9.5.46) y =X

3. (9.5.45), (9.5.47) y =Xz

4, (9.5.46), (9.5.47) Y =X3

5. (9.5.45) Yy =X;

6. (9.5.45) Yy = X1

7. (9.5.45) y=2

8. — y=12

VY pa3i 51 6 10JaTKOBO BUIAETHCS MOBIAOMIICHHS TTPO HEHAAINMHICTh JKepesa
3HAYEHHA X1.

VY Bunagkax 7 1 8 J0AaTKOBO BUJIAE€THCS MOBIIOMJIEHHS IMPO HEHAIIHMHICTh

JOKEpeNT 3HaueHb Xz 1 X3 BIAMNOBIAHO. B gKOCTI 3aMiHIOIOYOrO 3HAYEHHS Z
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BUKOPHUCTOBYETbCA KOHCTaHTa abo Oynab-iKa 1HIIA 3MIHHA, HAONpUKIAJ, OJHA 3
BEJIMYUH X1 X2, X3.

KoHcrantu ai, a;, a3 BUOMpAIOTHCS BUXOASYHM 3 YMOB KOHKPETHOTO BUIAAKY
BUKOPHUCTaHHS AJITOPUTMY 3 YPaXyBaHHSIM:

* MPOEKTHOI TOYHOCTI JKEPesT KOHTPOIhOBAHUX 1 HAJIUIITKOBUX 3HAYCHD;
* IMOBIPHOCTI TTOMUJIKOBOTO BUSIBJICHHS HEJIOCTOBIPHOCTI;
* IMOBIpHOCTI Hedikcallil HeIOCTOBIPHOCTI;

* 3MIIIIAHHS BIUIMBY TIOXMOKA KOHTPOJHOBAHOTO 3HAYEHHS HAa TOYHICTh
MOJIaJIbIINX PO3PAXYHKIB;

* BUTPAT, HEOOXIJTHUX A 3a0€3MeUYeHHsT TOYHOCTI KOHTPOJIbOBAHOIO
3HAYEHHS B MEXaX, BU3HAYEHUX 0OOpaHUMU 3HAUYECHHAMH KOHCTAHT d1, d2, d3.

[Ipy 3aBUIIEHMX 3HAYCHHSAX KOHCTAHT 30UIBIIYETHCA JIOMYCTHMa TMOXHOKa
KOHTPOJIbOBAHOI BEJIIMYMHM, III0 HETraTHBHO II03HAYAETHCSI HAa HACTYMHHX iX
po3paxyHkax. I[Ipu 3aHM)KEHUX 3HAYCHHSIX KOHCTAHT 3POCTA€ YHUCIO 3aMiH, TOMY
HeoOXiJHa BIIEBHEHICTh B TOMY, IO 3aMiHIOKOYl 3HAYEHHS JOCUTH JOOPOSIKICHI.
biok-cxema anroputmy HaBeJieHa Ha puc. 9.2.

i
<

y=x, y=1x

Puc. 9.2. biok-cxemMa aaropuTMy KOHTPOJIIO 3a TOCTOBIPHICTIO 1H(pOpMaIlii
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9.6. 3aB1aHHA XapakTepu3alii

Mertoro xapakrepusailii, TOOTO MaTEMAaTUYHOTO OMHCY 00'€KTa YIpPaBIIHHA €
BCTAHOBJICHHS ()OpPM 3B'SI3KYy MiXK Mapamerpamu mpoiecy. PiBHSHHS 3B'SI3Ky, B SKHX
BiIOOpakatoThcsl (hi3MUHI 3aKOHH, IO BU3HAYAIOTH IMEpPEOIr Mporecy B JaHOMY
00'eKTl ympaBIiHHA, MOXYyTh OyTH 3ammcaHi B pi3HuX (Qopmax. Dopma
XapakTepHu3alii Tmpoiecy IMOBMHHA OyTH aJeKBaTHOIO B CEHCI BHUMOT, IO
npe'aBIsA0ThCA 0 Hei. TakuMu BUMOraMu MOXYTh OyTH:

* HaO4YHICTh ab0 MpocToTa (DI3UYHOTO CEHCY 3B'SI3KIB MK 3MIHHUMHU (TIpU
TEOPETUYHOMY aHai31);

* POCTOTA 3HAXOXKEHHSI MTapaMeTpiB 3B'sA3KIB (IpH 11eHTH(IKAIT);
* IPOCTOTA CUHTE3Y ONTUMAIBHOTO YIIPaBIIHHS;

* ipocToTa aHanizy TOY mnpu BUpilieHH] KOHKPETHUX 3aBJIaHbh aHAII3Yy SKOCTI
CUCTEM YTIPaBIIIHHS, CTIMKOCTI Ta 1H.

OCKUIbKM BCIM BHUMOTAaM OJTHOYACHO 3aJIOBUTBHATH BaXXKO, TO Ha PI3HHUX
eTamax CHHTe3y mnporpamHoro 3a0esneueHHs TII MokHa BUKOPUCTOBYBATH Pi3HI
dbopmMu xapakrtepuzailii, Skl MOB's3aHI MDK CO0OI0 1 MpH HEOOXITHOCTI MOXYTh
MEepeXOqUTH Bl OJHUX (OPM A0 IHIIMX, OUTII 3pYyYHUX HA JAHOMY eTaml JUis
BHUpIMIECHHS TIOCTABJICHUX 3aBJaHb, BHUKOPHCTOBYIOUH QITOPUTMH IEPEXOITY.

CtpykTypHa cxema 3B'S3KIB MK Pi3HUMH (hopMaMu XapakTepu3sailii 300pakeHa Ha
(puc. 9.3.).

Tak sk peanbHl mnOpouecu € O0araTOBUMIPDHUMH, HECTAI[lOHAPHUMH, 3
TOJJOHOMHMMH  3B'SI3KaMHU, 3 PO3MNOJAUICHUMH IapaMeTpamMu, TO HEOOX1THO
3aCTOCOBYBAaTM NPUMOMH  CHPOIIEHHS MaTEeMaTHYHUX MOJENeH, J0  SAKHX
BITHOCSITHCSL:

* pOo3uwiIeHYBaHHS 0AraTOBUMIPHOI CUCTEMH Ha PsJl CUCTEM MEHIIIOI pO3MIPHOCTI;

* 3HWKEHHSI PO3MIPHOCTI MOJENIl 3a PAaxXyHOK 3aJHUIICHHS B Hill HaANCYTTEBIIIMX
BIUTMBIB 1 OOJIKY 1HIIMX B MapaMeTpU4Hiil popmi;

* MPUUAHSATTS TIMTOTE3U CTAIlIOHAPHOCTI a00 KBa31CTAIliOHAPHOCTI MOJIEIIL;

* JliHeapu3alusl HENHIMHUX 3B'S3KIB B MOJEJI YNPaBIiHHS B JESIKIA 001acTi 3MIHU
3MIHHHX;

* HEXTYBaHHA JUHAMIYHUMU BJIACTUBOCTSAMHU 00'€KTa YIPaBIIHHS.

[lepepaxoBaHi JTOMYIICHHS MO3BOJIAIOTH OMUCYBATH IWHAMIYHI BJIACTUBOCTI
00'ekTa 3BHYAWHUMM JIHIMHUMH JU(EpPEHIIaIbHUMU DPIBHAHHSAMU 3 TOCTIHHUMHU
KoedirieHTamu.
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Buxopuctanus IBM g ynpaBiiHHS npoiuiecoM NPU3BOAUTH IO TOTO, IO HA
BX1J] 00'€KTa TOMAETHCA KEPYIOUWMW CHUTHAJ, KBAHTOBAHMW 3a 4YacoM. BuximHwmii
CUTHAJ TaKOX PO3TJISIIAE€THCS TUTBKA B TUCKPETHI MOMEHTH 4Yacy. B 1iboMy BHUMaaKy
JUIA XapakTepusallii MpoIecy MOXHa 3aCTOCOBYBATH BIAMOBIAHY HOMY JTUCKPETHY
MOJIETIb Y BUTJIAI TIHIMHUX PI3HULIEBUX PIBHSAHB 3 MOCTIMHUMU KOE(III€EHTAMH 1 1H.

Ha nmpaktuiii 3acTocoBYIOTH JBa crmocoOM  XapakTepusaiii 00'eKTiB
YIpaBIiHHS:

* 33 JJOTIOMOTOI0 XapaKTEPUCTUK “BXIJl BUX11 ;
* 33 JJOTIOMOTOIO PIBHSIHB JIJI 3MIHHUX CTaHY.

Onuc o0'ekta nepmuM crnocoOoM € CyO'€KTUBHUM 1 HENOBHUM. BiH
B1I0Opakae JAMHAMIYHI BJIACTUBOCTI TUIBKM arperoBaHUX MOJIEJEH KaHajiB
MPOXOJIPKEHHS KEPYIOUUX 1 30yprorounX BIUIMBIB. [HIIMI 1mMi1X17] TOB'SI3aHUIM 3 OTIMCOM
MOBEJIHKA 00'€eKTa YIpaBliHHA B aOCTpakTHOMY mpocTopi ctaHiB. llel muisax
BUSIBJISIETHCSL OUTBIN IUTITHUM, TaK SIK OMUC B TEPMiHAX MPOCTOPY CTAHIB OiIbII
00'€eKTUBHUH 1 MOBHUH, HI’K OMHUC XapaKTePUCTUKAMM “BX1J BUXiJ , SIKI BU3HAYAIOTh
JUIIe OJIHYy 4YacTUHY o0'€eKTa, a camMe, IOBHICTIO KEPOBaHY 1 CIIOCTEPEKYBaHY
YaCTHUHY.

JvHamiyHi XxapakTepuctuku TOY
v

AndepeHuiansi (pisHicHi) MepenaTo4Ha PyHKLiA AmnnityaHo-¢asosa MepexigHa GyHKLA
pisHaHHA [1(P)P Mp® XapaKkTepucTuka AOX
{
v
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v > (ak > > m
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Puc. 9.3. 3B'130k Mk pi3HUME OpMaMH XapaKTepU3aIlii

B ACY TII Ouibimi epeKTUBHUMH, 3 OOYHCIIOBAJIBLHOI TOYKH 30py, €
anreOpaiuHi METOIU JIiHeapu3allli y BUIJISAI MAaTPUYHO-BEKTOPHUX PIBHSHb CTaHY,
3alMCaHUX B PEKYPPEHTHIN Gopmi:
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Xk = Fie X k-iy V ki Zij);
Xn = X-[KxAt;] — cTan 00'ekTa ynpaBiIiHHSA B AUCKPETHUH MOMEHT 4acy;
At — iHTepBaJ JUCKPETHU3AIliT;

Vi — ympaBiinHs o00'ektoM B MoMeHT (K-i) XAt (BenmmumHa >/ XapaKTepU3yeE
MO>KJTUBE 3aIlI3HEHHS 10 KaHAITy YIPaBIIiHHSA);

Zyj, — 30yperHss B MoMmeHT (K-i)xA¢t (BemuumHa j>/ XapaKTepH3ye MOIXKIIUBE
3aIi3HeHHs 110 KaHaly 30ypeHHs);

F« — BeKkTOp-(QyHKIIIS 3B'I3KIB M1’ 3MIHHUMH.

O6uuncmoBani EOM 3HaueHHs KepYIOUMX BIUIMBIB MOBUHHI OyTH 3HAilIeH] K
¢byHK1T BiJ cTaHy (CIpaBXHBOTO 1 MUHYJIOT0) 1 30ypeHb (TenepiliHix 1 MaiOyTHIX):

Vie = ok Xk, voveee s XK= py LKy wernees , Zx + S)
@x — BeKTOp QyHKILisA, p >0, s >0
10. APXITEKTYPA ACYTII
10.1. 3aBgaHHS TPOCKTYBaHHS
10.2. Apxitektypa ACYTII

KitrouoBi citoBa: apxiTekTypa: IieHTpaji30BaHa, po3MoIijcHa, KiieHT-cepsep, Citect,
MaciitaboBaHa, 0araTopiBHEBa, 3 OKPEMUMU CEPBEPAMH.

10.1. 3aB1aHHS NPOEKTYBAHHS

OcHoBHE 3aBAaHHS, sKE€ TOBUHHI BHpimyBatd imxkeHepu ACY Ha
MINPUEMCTBAX, TOJISITA€ HE TIIBKM B TOMY, MO0 JOoMaraTuCs MaKCHUMalbHOT
MPOJYKTUBHOCTI MpPH MIHIMAJIbHIA BapTOCTI CUCTEMH, a ¥ 3aKJIACTH OCHOBHU
PO3UIMPEHHS] CUCTEMU B MaHOYTHbOMY [IJIsi 3aJ0BOJIEHHS 3pPOCTAIOYMX BHUMOT
mianpueMcTBa. OCKUIBKM BUPOOHUYMM MPOLEC 1 TEXHOJIOTIT MOCTIHHO 3MIHIOIOTHCS,
CHUCTEMa MOHITOPUHTY Ta YIpaBJIIHHS NMOBHHHA a/IEKBAaTHO BIJACTEXYBAaTH IIi 3MiHH,
TOOTO JIerko MOAM(IKYBAaTHCS TPH 3MiHI 3aBJAaHHS 1 POCTH B MIPYy PO3BUTKY
nignpuemcTBa. lle MoximBo nuiie B ToMy BUmanky, konu apxitekrypa ACYTII e
MacITaboBaHOIO.

10.2. Apxitekrypa ACYTII

Y  MuHyIOMYy 1HXKEHEpH TOBUHHI Oynu  BuOMpath MK  JBOMaA
B3a€MOBUKIIIOUHUMHU apXITEKTypaMHd — LEHTpalli3oBaHOIO abo po3mojaiieHor. Ha
KaJb, )KOJHA 3 HUX HE MOXKE 3aJI0BUILHATH MOTPeOM CydacHOTO mianpuemcTBa. Ha
novatky 80-X pOKiB IIEHTpaji30BaHa apXiTeKTypa HaOyJja MOMyJSIPHOCTI, OCKIJIbKH
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OJIMH BEJMKUN KOMIT'IOTEp MIT 3A1MCHIOBATH BC1 YIPaBIIHHSI BUPOOHUYUM MPOLIECOM
1 36epiratu nani B eauniit B[ (puc. 10.1). Bei oneparopu B Takiii cuctemi manu
OJTHAKOBUH JTOCTYM 10 JAHUX, OCKUIbKH BOHH 30€pirajgucs B OHOMY MICIIl, 1 TUTbKH
OJIMH KOMI'TOTep NOTpeOyBaB OHOBJICHHS P 3MiHI BAMOT BUPOOHHYOTO MPOIIECY.

LR ]

A0 AaT4YMKIB Ta BUKOHABYMX MEXaHI3MIB

Puc. 10.1. IlenTpanizoBana apxiTeKkTypa
OpHak 1151 apXiTEeKTypa Ma€ psiji CEpHO3HUX HEOTIKIB:
* IIOYATKOBI 1HBECTHIIIT 3aHAJTO BUCOKI JIUISI HEBEIUKHUX JOJATKIB;

* (hikcOBaHA €EMHICTh CUCTEMH HE JIOMYCKA€E MOCIIJOBHOTO 301JIbIIIEHHSI CUCTEMU TIPU
PO3UIMPEHHI MIANPUEMCTBA 200 3MiH1 KOH(DIryparii;

* pe3epBYBaHHS MOXKE OYTH JOCSITHYTO TUIbKH IyOJIFOBAaHHAM BCI€El CHUCTEMHU B
LLJIOMY;

* BUMOTH JI0 TEXHIYHOI KBasi(ikaiii oOCIyroByrYOro mnepcoHaly IyKe BHUCOKI 1
94aCTO BUMAararmTh JIOPOTOT0 HAaBYAHHS.

[Ipy TOBHICTIO PO3MOAUICHIA apXITEKTypl, MONYJSApPHIA HanpukiHmi 80-x
POKIB, 3aBIaHHS YNPaBIiHHA 1 300py JaHUX BUKOHYIOTHCS Ha JEKIUIHKOX HEBEIUKHUX
koMmm'rotepax (sik mpaswio, [1K). Koxxken koMmm'roTep Bupiliye BiacHy 3aaady i
nparttoe 31 cBoero 6a3oro nanux (bJI), sk mokazano Ha puc. 10.2.

Posnoginena cucrtema € AOCUTH THYYKOIO TPH Maliil BEJIMYHMHI MOYATKOBUX
iHBecTuiii. Bumorum 1m0 kBamidikamii omeparopiB HEBUCOKI, 1 CIeEIliajdi30BaHe
HaBUYaHHA MOTPIOHO B 0OMEKEHOMY 00Cs31.
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i 1 1]

[0 AaTYMKiB Ta BUKOHABYMX MeXaHi3MiB

Puc. 10.2. Po3noninieHa apxiTekTypa

Pe3epByBaHHSI MOXE 3aCTOCOBYBATHUCA BUOIPKOBO /IO 3aBlaHb, KPUTHYHO
BAOXJIMBUM I MIANpPHEMCTBA. Taka cHCTeMa BHpIlIye MpoOJeMH, BIACTUBI
LEHTPaII30BaHUM apXITEKTypaM yIpaBIIiHHS.

OnHak po3NOAIJIEH] CUCTEMHU TaK0X MalOTh CBOT HEJIOJIIKHU:

* 00poOKa JaHuX B1IOYBAETHCS HA KO)KHOMY KOMIT'FOTEpI, 110 MPU3BOAUTH 10 BKpai
Hee(DEeKTUBHOTO BUKOPUCTAHHS OOUMCITIOBAIBHUX MOTYKHOCTEM;

* BIICYTHSl ONTHUMI3allid 3alMTIB O JAHUX BHPOOHMIITBA — SIKIIO JIBa ONEpaTopa
3aMUTYIOTh OJHI 1 T1 3K BIJJOMOCTI, 3aIIUT MMOBTOPIOETHCS JBIUI.

[TepeBaru 1eHTpani30BaHO1 APXITEKTYPU € HEJIOIIKAMU PO3MOITIEHOT CUCTEMU
1 HaBIIaKH.

VYcBinomieHHss Toro (akTty, 1m0 MOTpiOEH NPUHUMIIOBO IHIIMA MIAX1A [0
nooynosu ACYTII, npuBeno Ha moyatky 90-X pOKIB O MOSIBI HOBUX PO3POOOK.
ABTOpoMm HaitbukII Bimomoro pimeHHs € pipma CiTechnologies, sika 3amponoHyBasia
B 1992 p. nporpamuuii naker Citect ais Windows.

Citect st Windows mpomnoHye iHHOBallIMHUMN TiAX1a B peamisalili CHCTeMHOT
apXiTeKTypH, 110 BHUKOPHUCTOBYE HaWKpall BIACTUBOCTI IEHTPATI30BaHOI 1
po3noaiieHoi 00pobku mganux. Apxitektypa Citect € peBONIOIIHHOI HE JUIIE TIO0
BinmHomeHHto 70 ACYTII, ane mommproeTbes 1 Ha 1HII TPOTPAMHU, MO MPAIIOIOTH 3
PO3MOAUIEHUMH pecypcaMu, 00'€THAHUMU B MEPEXKI.

ApxiTekTypa kimieHT-cepBep. OcHOBHA MpoOjeMa TaKWX CHUCTEM IOJSTacE B

crioco61 posnoauty b/[. Konu 1K o6'ennani B nokansHy mepexy (JIBM), B/l moxe
OyTH IIEHTpasli30BaHa, a JaHlI HaJIXOAiATh JO0 IHAMBIAyaJIbHUM BY3IIB. SIKIIO
HEe0oOX1IHO oTpuMatu meBHy iHdopmMmario 3 BJl 6e3nocepenne 3BepHeHHs 10 BJI 1
MOIIYK Y HIM 3M1MCHIOIOTHCS TIIBKH KOMII'FOTEPOM, BIJMOBIIAJILHUM 3a YIPaBJIiHHS
miero 6a3010. Takuii KOMITIOTEDP, IO BOJIOAIE HEOOXiTHUM iHTEp(deiicoM 3 00poOKU
3anuTiB, PYHKIIOHYE sIK cepBep iHpopmarii. Konu By3o0mn BinoOpaxkeHnHs (abo iHIINN
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KII€HT) mocwiae 3amutT a0 bJl, BiH He TOBWHEH 3AIMCHIOBATH TOMIYK B 0asi
CaMOCTIHHO, a JMIIEe 3amuTyBaTH 11 JaHi y cepBepa. Lle 1 cTaHOBUTH OCHOBY
apXITEKTYPH KJI1EHT-CEPBEP.

OnrumMizamis KIieHT-cepBepHOi  00poOku jmanux B Citect. s Toro mpo0

po3yMitu, sik Citect BUKOPHUCTOBYE apXITEKTypy KII€HT-CEpBEp, HEOOXITHO MaTH
JiTKE YSBJICHHS PO OCHOBHI 3aBAaHHs Citect: BBEICHHS/BUBEICHHS, BiIOOpaKEHHS;
TPUBOTH; Tpadiku; 3BITH.

)l

——8
IR

1] lpadiku Tpusoru Aucnnen 3siTn |

BeeaeHHsa/BuBeAeHHSA

R e =
LaHi npouecy

Puc. 10.3. Cucremna apxitrektypa Citect

Koxxne 3 nux 3aBmpanb ymnpasisie BiacHoro bJl HezanmexxHo Bin iHImMX. Takwuii
noain b/l maTpuMyeThCS HaBITh TOJ1, KOJIM BCl 3aBJIAHHS BUKOHYIOTHCSI HA OJTHOMY 1
ToMy K Komm'rotepi (puc. 10.3).

Beeoenns/eusedenns € iHTEpPENCOM MK CUCTEMOIO YIPaBIIHHSA-KOHTPOJIIO 1
BUPOOHMYUM IpoliecoM. BiH onTuMi3zye 1 ynpasisie IpouecoM OOMIHY JaHMMH Ha
MIIITPUEMCTBI MIXK (DI3UYHUMH TPUCTPOSIMHU.

Tpusoeu BIINIOBIIaIOTh 3a T'EHEPAIIII0 CUTHAIIB TPUBOT IIUISIXOM aHaJi3y CTaHy
JTUCKPETHUX 3MIHHHUX 1 TOpPIBHSHHS 3HA4Y€Hb aHAJIOTOBUX 3MIHHUX 13 3aJaHUM
TTOPOTOM.

I'paghiku ynipaBisiOoTh yciMa JTaHUMU, sIKI HEOOX1THO BIOOpaKaTH 3 TJIMHOM
yacy. 3i0paHi 1 oOpoOJieHI BOHU HAJCUJIAIOTHCS 3a7adi BiIOOpaKEHHS 3a 3alUTOM
OCTaHHBOI.

3simu. 3aBnanHs 3 oOpoOKHU 3BITIB 30Mpae HEOOXITHI JaHi, B TOMY YHCIl 3
TpUBOT 1 TrpadikiB, 1 TEHEpye 3BITH MO 3aJaHOMYy KpHUTEpit0. 3BITH MOXYTh
BUPOOJSTHCS TEpIOAMYHO, TpPU HACTaHHI Jeskoi monli abo iHiitoBaTHUCA
OIIEPaTOPOM.
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Bioobpaosicenns indopmartiii € CroryqdHO0 JaHKOK 3 OMEepaToOpoOM, OCHOBHOIO
ckiaagoBoro UMI. Ileit mpouec kepye BciMa JaHUMH, TPU3HAYCHUMH 7S
BIJICTe)KEHHSI OTIEPATOPOM 1 BHUKOHAHHS MiH, 1HIIIHOBAHUX OIMEpPAaTOpPOM. Y paMKax
B1JI00pakeHHS 3I1MCHIOETHCS JOCTYII JI0 BC1X TPUBOT, Ipa(ikiB 1 3BITIB.

Koxen 3 ommcaHux BuIle mporeciB (yHKI[IOHy€e HE3aJeKHO BiJ 1HIIHX.
BBenenHs/BUBEICHHS, TPUBOTH, Tpadiku Ta 3BITH MAIOTh CIUIBHY PUCY — OCKUIBKH
BOHU MOTPEOYIOTh JOCTYITy J0 OJHUX 1 TUX € JaHUX BUPOOHHUYOTO IMPOIECY; TaKi
3aBJIaHHS Kpallle BUPIIIYIOTBCS B paMKax LIEHTPaJI30BaHOI apXITEKTypH. 3aBJaHHSA
B1JI0OpakeHHs OUIBIIE MAXOAUTH PO3MOUICHIN apXiTeKTypl, OCKUIbKH, SIK IIPaBUJIO,
B CHUCTEMI MPUCYTHI OUIbIIIE OTHOTO OMEPATOPA.

Kiient-cepBepHa apxiTeKTypa — 3 pO3MOAUICHUMHU 3aBJaHHSIMHU SIK KIIIEHTaMH 1
3araJbHUMU 3aBJAHHIMU SIK CepBEpaMu — ONTUMI3Y€E po3noi iHdopmarlii mix BJI.
Citect mms Windows Moxe NIATPUMYBATH BHUCOKY IPOAYKTHBHICTh HaBITh MpHU
PO3MO/ILII 3aBAaHb MO0 0araThboM KOMI'TOTEpaMm.

Macmtabna apxitekrypa. OCKUIBKHA apXITEKTypa KIIIEHT-CEPBEP 03BOJISIE

pPO3NOAUIATA Mi/A33/Jadl, KOHCTPYKTOPU CHCTEMH HE TIOB'i3aHl 3BHUYAWHUMH
anapaTHUMHM OOMEKEeHHSIMU. Pe3ynbTaToM € MacimTaboBaHa apXITEKTypa, Ka, MOXKE
OyTH ajanToBaHa A0 JOAATKIB OYyJIb-SIKOTO PO3MIpY - PIIIEHHS, IO CKACOBYE O€37i4
0OMEKEHb 3BUYATHUX CHCTEM 1 3a0e3neuye pe3ysibTaTu, J0ci HeMoxkJiuBl B ACY.

KpamuMm crmocoOoM BHUSBIEHHS BEIMKOTO TMOTEHIlaly MacmTaboBaHOi
apXiTEeKTypH AJisl Oyb-IKO1 TporpaMu MoKe OyTH 1i 3aCTOCYBaHHS B CEpli HEBEITUKUX
NPUKIAIB 3 NMPAKTUKU. B HEBENMKUX NOAAaTKaxX OJMH KOMI'IOTEp YIpaBiisie€ BCiMa
TpuBOTaMH, rpadikamu, 3BiTaMU 1 3aBIaHHSIMH BBEJICHHS/BUBeneHHs. CrucTeMa MOXe
OyTH MOBHICTIO HE3aJICKHOI a00 IHTETPOBAHOIO B iCHYIOUY CTPYKTYpY (puc. 10.4).

/J,M.cnneﬁ Tpusoru
3BITH BBia/Busig,
padikn _ ———————
l— __J\ \_".:ﬁ—r— <
=1 =

: | = \K
—

KoHTponep

Puc. 10.4. MacmiraboBaHa apXiTeKTypa

Y Mipy po3mmpeHHs mnporpamMu (HampuKiIad, MOJAlOThCS JIBa BY3JIH)
JOJTATKOBHI KOMITHOTEp MOK€ OyTH BUKOPHCTAHWM JUIsl KOXXHOTO BY3Ja — 1 Ha
KoskHOMY BeTaHoBIoeThes [13 Citect s Windows (puc. 10.5).
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BigobpaskeHHA BigoOpaKeHHA

100N

:

Puc. 10.6. Cxema 3 101aBaHHSM JIOKQJTLHOT MEPEKI

OnHak Taky cXeMy MOXKHa TOKpauuTd noxaBaHHsM JIBM 1 BupaineHoro
cepBepa BBEJCHHS/BUBEACHHS. Taka IeHTpasi3allisi yCyBa€ HEMOTPiOHI OOUMCIICHHS.
3aBgaHHs BIAOOpaKEHHS PO3IMOAUICHI IO KOMITIOTEpax, Tak IO KOXKEH OmepaTop
MOJKe OTpUMYBaTh HeoOXiaHi nani (puc. 10.6).

OCKUIbKY 3aBJIaHHS B1IOOPaKEHHSI OOpPOOJISIOTHCS JIOKAJIBHO 1 JIWIIE 3aluTh

10 JTaHWX HAAXOAATh HA LEHTPAJBHHMI CepBEp, Taka CHCTEMA 3HAYHO IIOKpallye
MPOYKTUBHICTH 1 THYUKICTb.

[HII0FO0 TIEpeBaror0 Takoi CHUCTEMH € HEOOXIIHICTh HAasSBHOCTI TIIBKH OJHOTO
MPUHTEPA, TOCTYIMHOTO 3 Oy/b-IKOTO KOMITIOTEpa B Mepexi. JlomaTkoBi omeparopu
MOXYTh OyTH JIETKO MIJKIIIOYEHI 0 CUCTEeMHU. MeHemKepaM 1 TPy SIKOCTI MOXKeE
OyTH HaJaHO JTOCTYII JI0 TAHUX BUPOOHMUUOTO Tipotiecy (puc. 10.7).
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Menemxep I'pymna SKoCTi Mainframe
1= SAAAAAA w - = SAARARA
Omnepatop 1 Omnepatop 2 Omnepatop 3
— i I

Cepgep Citect ( Tpusorm, 3BiTHiin. )

]
gy

Puc. 10.7. BararopiBHeBa cuctema 1o naposro

bararopiBHeBa cucTema Mo MmapoJito 0OMEXye JOCTYI 10 JaHUX 1 3aXHIIae
oOnagHaHHS MIANPUEMCTBA B1JI HECAHKIIIOHOBAHUX 3BepHEHb. Hampuknan, KoxXxHOMY
omepaTopy Moxe OyTH HagaHO JOCTYN JMIIE J0 BH3HAYEHUX OO €KTIB Ha
MIMPUEMCTBI; Tpymna SIKOCTI MOXE MaTH JOCTYN, OOMEXKEHUW TIIbKH YUTAHHSIM
JaHUX Ha BCbOMY HIANPUEMCTBI, B TOW Yac SK HAYaJIbHUK 3MIHM BOJIOJIE
HEOOMEXKEHHM JIOCTYIIOM. 3B'SI30K 3 BEIMKUM KOMIT'IOTEPOM MOXKE MiATPUMYBATU
3aBaHTAKCHHS PETJIAMEHTIB 1 YMPaBIIHHS BUITYCKOM MPOJYKIlii, a, B CBOIO Yepry,
3BITH 1 KypHajdud TPUBOT MOXKYTh HAAXOJUTH HA3aJd Yy BUIUIM TUIAHYBaHHS 1
YIpaBIIHHS.

Te, MO MOYMHAIIOCS K HEBEJIUKHUM JI0JIATOK, MEPETBOPUIIOCS B CEPEIHIO 3a
po3MipaMu cUCTeMY, He MOTpeOyroun 3MiHU Hi oOnanHaHHs, Hi [13. [uBecTuuii Oynu
30epexeHl Ha KOXHIA cTaAll po3BUTKY. sl MOAATKIB BEIUKOIO PO3MIPY, SK
MpaBujIo, MOTPIOEH OKpeMuil cepBep I 3adad, 3BiTiB, TpuBOr 1 rpadikiB. Sk
JIOTIOBHEHHSI MOK€ OyTHM BUKOpUCTaHUM (ailloBUil cepBep Myig  30epiraHHs
koHirypariii B/ i 3aransroro I13 (puc. 10.8).

He Bci ACY (sx nokaszano Ha puc. 10.8) Hactinbku Benuki, ane Citect Moxe
e(EeKTUBHO BHUKOPUCTOBYBATUCS B CHUCTEMI OYIb-IKOTO PO3MIpY, (PYHKI1OHAIBHO
PO3IIMPIOIOYUCH, Y MIPY 3pOCTaHHS MIANPUEMCTBA. MOXIHMBICTE MPOCTOTO
J0JaBaHHS HOBOI amaparypu 1 MNOJaiblIOro posmoaury oOpoOku B Citect ans
Windows € mOBOpOTHOIO TOUKOIO B icTopii po3Butky ACYTIIL.
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Menemxep I'pymna sKocTi

T}

Mainframe

= SAARARA "= SPARARA
Omnepatop 1 Omnepatop 2 I
Bein/Busin LAN

Cepeep Cepsep
rpadikis 3BiTiB

Puc. 10.8. Cucrema 3 okpeMuMu cepBepamMu
11. TIPOI'PAMOBAHI JIOTTYHI KOHTPOJIEPU
11.1. Micue mporpamoBaHoro koHtposiepa B ACY mianpueMcTBa
11.2. TepmiHomOTisi TEXHIYHUX 3aC001B
11.3. Crpyxkrypa ITJIK
11.4. Onepamiitna cuctema I1JIK
11.5. Knacudikamis TTJIK

Kiro4oBi cioBa: CTpykTypa YIpaBliHHS MiJANMPUEMCTBOM, TEPMIHOJOTIS TEXHIYHUX
3ac00iB, opraHizaiis B3aeMo3B's13Ky, cTpykTypa [JIK, knacudikaris TTJIK.

11.1. Micue nporpaMoBaHoro kourpoJiepa B ACY nignpuemcrsa

daxiBIl 3 KOMIUIGKCHOI aBTOMAaTW3allii MIANMPUEMCTB JOTPUMYIOTHCS
5-piBHEBOI CTPYKTYpH IPpH MOOYA0BI iHAyCTpianbHuX cucteM (puc. 11.1):

1 — Cucremu muanyBanHs pecypciB mianpuemctBa ERP (Enterprise Resource
Planning);

2 — Cuctemu BukoHanHs BupoOonunrea MES (Manufacturing Execution Systems);
3 — Cranriii onepatuBHOTr0 TexHiuHOTO nepconany MMI (Men-Maching Interface);

4 — 3acobu nokanpHOro ynpasininus (Control);
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5 — Jlatumkwu 1 Bukonaui mpuctpoi [ / O (Input/Output).

/ MMI
(SCADA, DCS)
/ CONTROL

INPUT/OQUTPUT

Puc. 11.1. [Tipamiga KOMIJIEKCHOT aBTOMATH3alli1 MiAITPUEMCTBA

Ha piBHi ERP 37iiicHIOIOTBCS pO3paxyHOK 1 aHaii3 (PiHAHCOBO-€KOHOMIYHUX
MMOKa3HUKIB, BHUPIIIYIOTHCA aAMIHICTpaTHUBHI Ta JIOTICTUYHI 3aBJaHHS; Ha PIBHI
MES — 3aBmaHHS ympaBiiHHS SKICTIO NPOAYKIi, TJIaHYBaHHS 1 KOHTPOJIIO
MOCJIIIOBHOCTI OIEpalid TEXHOJOTIYHOTO MPOLECY, YHNPaBiIlHHA BHPOOHHYMMH 1
JIOACBKMMHU ~ pecypcaMd B paMKax TEXHOJIOTIYHOTO IpPOLECy, TEXHIYHOTO
00CIIyrOByBaHHSI BAPOOHHYOTO 001aHAHHS.

3riHO 3 paHille TPUUHATOI TEPMIHOJOTEIO Il JBa PIBHS BITHOCSATHCSA O
3aBaanb ACVYII (aBToMaTu30BaHI CUCTEMH YIPaBIIHHS MIANPUEMCTBOM). TexHiuHI
3aco0u, 3a JOTMOMOTOI SIKMX BHpIIIyIOThCa 3aBaanHs piBHiB ERP 1 MES -
MEPCOHAJIbHI KOMI'IOTEPH 1 poOOY1 CTaHIIIi.

Ha nacTtymHuX TphOX pIBHSIX BUPINIYIOTHCA 3aBIAHHS, K1 BITHOCSTHCS 0
kiacy ACYTII (aBromaTH30BaHI CUCTEMH YIPaBIIHHSA TEXHOJOTTYHUMU MTPOLIECAMH).

Pisens I/O npencraieHuit jaT4ukamMu 1 BAKOHABUMMH MEXaH13MaMHU.

PiBenp Control 3aiimaroTh NpUCTPOi MiJ 3arajibHOK HA3BOIO MPOTrPaMOBaHI
kouTposiepu (I1K). YMoBHO 3aBmaHHsI, SKi BUPIIIYIOTHCS KOHTPOJEPAMH Ha IIHOMY
PiBHI MOYHA PO3JIUIMTH Ha /1Bl TPYMH:

* JIOKaJbHE YMPaBIiHHA 00'€KTOM (HANPUKIIA, MATPUMAHHS TEMIIepaTypy Ha
3aJlaHOMY pIBH1);

* 30ip maHuX (HAmpWKIaA, ONMUTYBAaHHS JNEKUIBKOX JATYMKIB TeMIMepaTrypd i
nepeaayda MoBIJOMIICHHSI PO MapaMeTpu B IU(GPOBOMY BUTJISAI CHCTEMI BEPXHBOTO
PiBHS).

Ha mpakTtumi dacto 3ycTpidaeTbCs MOEIHAHHS LUX JBOX THIIIB 3aBIaHb.
[Ipotssrom ocrtanHix 30 pokiB TexHIYHMMH 3acobamu piBHS Control ciayxunu
nporpamoBani joriuni koutpojepu (IUUIK). Ognak B nanuit wac Ha piBHi Control
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po3ropHyTa xopctka KoHKypeHuis Mix [1JIK 3 yHiBepcanbHUMM TPOrpaMOBaHUMHU
KOHTpPOJIEpaMH, OCHALIEHUMH TpucTposmu crnoiydeHHs 3 oO'ekramu (IICO). Ha
piBHi MMI 3piiicHIOETbCS OMEpaTUBHE YHOPABIIHHSA TEXHOJOTTYHUM MPOLIECOM,
NPUIMAIOTHCSI TAKTUYHI PIIIEHHS, CIIPSIMOBaHI Ha MIATPUMKY CTAOUIBHOCTI MPOILIECY,
BUPILIYIOTHCS 3aBJIaHHS IBOCTOPOHHBOT 3B'SI3KY OIEpaToOp — TEXHOJOTIYHUHN MPOIIEC.
3a cmocoboM opranizailii B3aemo3B'a3kiB Mixk piBHIMU MES, MMI 1 Control cucremu
MMI noninstoTh Ha JIB1 TPYIIH:

* SCADA (Supervisory Control and Data Acquisition);
* DCS (Distributed Control System).

[TpoBigHi BUPOOHWMKM MPOTPAMOBAHUX JIOTIYHHX KOHTpoJepiB (dipmu
Siemens, Allen Bradley, Mitsubishi, AEG Modicon) opieHTyrOThCsI Ha BUKOPUCTAHHS
cBoel npoaykiii B cucremax tuny SCADA, cTpykTypHa cxema sIKOi HaBelIeHa Ha
puc 11.2. Cucremu SCADA 3a3Buyaii MaioTh CepBEpHY CTPYKTypy. Buminenuit
BY30J 3J1HcHIOE 30ip iHGopMalii BiJ KOHTpoJepiB, ii 0OpoOKy Ta mepenayy
KOHTpoJiepaM, W0 ymopaBisitoTh. Lleil ke By301 Moke BHUKOHYBaTH (yHKIIIT
omnepaTopchbkoi cTaHIli abo OyTtu ii cepBepoM. TexHIYHUMHU 3aco0aMM, HA OCHOBI
AKUX peaizyloTh ONEPaTOPChKi CTAHIIII, CITY>KaTh MPOMHUCIIOBI KOMI'TOTEPH.

OpnHak B psijil BUMIAJKIB EKOHOMIYHO JOLIIBHO 00’ €AHATH (PYHKIIT YIIpaBIiHHS
1 MMI iHTepdelicy Ha OCHOBI €QUHUX amapaTHUX 3aco0iB, 1 TOJl HEMHUHYYE
JOBEAETHCSI BUOMPATH MIXK MPOMUCIOBUM KOMII'FOTEPOM 1 MPOrPaMOBAaHUM JIOTTYHUM
KOHTPOJIEPOM.

JlokansHe KepyBaHHA, 301p

Ta MepBHHHA O6p06Ka JIrommHO-MaIIMHHNIT

ingopmai iHTepdeiic
(Pisennb Control) (PiBer» MMI) Cuctema MES
[TporpamoBasi OmnepatopchKi [lincucrema
KOHTPOJIepH CTaHIT1 BEICHS apXiBY

A y 4

v
Cepep SCADA

A 4
A

Puc. 11.2. Y3araneHeHna ctpykrypa cuctemu tuiy SCADA
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Takum uywmHOM, cyuacHi [IJIK MoOXyTh BHKOPHUCTOBYBaTHCSI B SIKOCTI
TEXHIYHOTO 3aco0y Bipa3y Ha JBOX PIBHAX «IIpaMiIn», 1 HA KO)KHOMY 3 HUX BOHHU
BIIUyBAIOTh BCE OUIBII CEPHO3HY KOHKYPEHII0 3 OOKy 3aco0iB, MPOrpamMHO
CYMICHHUX 3 IIEPCOHAJIbBHUMU KOMII'TOTEpaMH 3arajlbHOTO IPU3HAYEHHS.

[lepmr, HiX 3BepHYTHCA A0 Kilacu]ikaiii MpPOrpaMOBAHUX KOHTPOJEPIB,
MOTJITHEMO III€ pa3 Ha MipaMmigy KOMIUIEKCHOI aBTomatu3amii (muB. puc. 11.1.) i
BII3HAYMMO JIBA BAYKJIMBI ACIIEKTH:

l. Pyx Big ocHOBM mipamiid A0 ii BEpIIMHU CYHPOBOIKYETHCA 3HAYHUM
YCKJIaIHEHHSIM arnapaTHUX 3ac00iB 1 MPOrpaMMHOTO 3a0e3neueHHs, MOTPIOHUX IS
peanizanii 3aBJaHb KOKHOTO P1BHS;

2. Yucno oguHUIpP TEXHIYHUX 3aco0iB, 110 BHKOPUCTOBYIOTHCS Ha BEPXHBOMY 1
HUKHBOMY PiBHSIX, HecyMicHI. HaiimacoBimmmu Bupo6aMu 3aco01B aBTOMaTH3AIll €
JATYUKHU, BUKOHABYI ITPUCTPOI 1 TPOrpaMOBaHi KOHTPOJIEPH.

11.2. TepmiHoJiOTist TEXHIYHUX 32C00iB

@OyHKII0OHAIbHE BU3HAYEHHS MPOrPAMOBAHOrO0 KOHTposiepa o00'eaHye (SIK
MIHIMYM) YOTUPH KJIACH TEXHIYHUX 3aC001B aBTOMATHU3AIII1:

* IPOMHUCIIOBHI KOMIT'FOTED;

* MporpaMoBaHuii (1HO/I1 MPOMUCIIOBHIA) KOHTPOJIED;

* IPOTPaMOBaHUI JOTTYHUI KOHTPOJIEp;

* koHTpoJsep 300py Aanux [ICO B po3nojiieHux cucremax.

HaiiyacTime 101aTKOBY MUIyTaHUHY B TEPMIHOJIOT1H0 BHOCUTH cKopoueHHs 11K,
AK€ OJTHOYACHO MO3HAYa€ 1 MPOMHUCIIOBUN KOMIT'IOTEpP, 1 MPOrpaMOBaHUN KOHTPOJIED,
a 1HoA1 (10 HEeaKypaTHOCTI BUKOPUCTAHHS TEPMIHOJIOTIT) 1 MPOrpaMOBaHUMN JIOTIUHUN
KoHTpoJiep. OaHak, BUkopuctanHs ojHiei abpesiatypu 1K st Bcix 1iux 3aco0iB He
BHUIIAJIKOBO, OCKUILKA BOHH MAIOTh OJHAKOB1 0COOJIMBOCTI:

* 3aco0M BHWKOHAaHI Ha OCHOBI MIKPONPOIIECOPHOI eleMeHTHOI 0a3u 1 €
MIKPOITPOIIECOPHUMHU CUCTEMaMHU;

* 3aco0u, 10 BXKE MArOTh B CBOEMY CKJIaJli (200 MOXYTh OYTH JIETKO JTIOOCHAIIICHI)
npuctposiMu crionydeHHs 3 00'ektom (IICO), siki BUKOHYIOTH (PYHKITIT TaibBaHIYHOT
PO3B'SI3KM  JDKEpEN JHUCKPETHOTO, AHAJIOTOBOTO CHUTHAJIB, KiHIIEBOTO CHIIOBOTO
oOJamHaHHS Ta TPUCTPOIB BBEACHHS/BUBOJY KOHTPOJEpa, MPHUBEICHHS TPaHUIh
mKaIu Oe3MepepBHOTO CHUTHATY 1O CTaHIApTHOTO Jliala3oHy BHMIPIOBAIBHOTO
KaHaly, OMepeAHbOI HU3bKOYACTOTHOT (PiIbTpalii;
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* 3aco0u, 10 MAaOTh KOHCTPYKTUBHE CIICIiaJIbHe BUKOHAHHS — PO3MIIICHHS TIJIaT Ha
CHeIaJIbHUX IIacl, MOKPUTTS IUIAT CIEUiaJbHUMHU CyMIIIaMH, 3aCTOCYBaHHS MHJIO-
Ta BOJIOTOHEPOHUKHUX KOPIYCIB, PO3pAaXOBaHUX Ha HAJAMIPHUN BHYTPIIIHIM THUCK 1
T. 1. Bci mi 3axoam 3a0e3medyroTh mpare3aTHICTh 3 BUCOKOIO HAJIIHICTIO B yMOBaX
MIJBHUIICHOTO PIBHS €JICKTPOMArHiTHUX 3aBajl, BIUIMBY arpeCUBHOTO XIMIYHOTO
cepeloBuINA, BIOpaIisX, BIIJAJCHOIO0 pO3TallyBaHHS o00'€ekTa Big  3acoly
yIpaBIiHHS.

I'panumi Mk 3acobamu B 3HayHIA Mipi  po3muti. OJHAaK omHCaTH
(GyHKIIIOHANBH1 BIAMIHHI pUCH KOXKHOTO THITY 3aC001B MOXKIIMBO.

11.2.1. [pomucsoBuii komn'rorep. B nanmii yac — ne WINDOWS cymicHuit
KOMIT'FOTEP B MPOMUCIOBOMY BUKOHAaHHI. Y HbOMY MPHUCYTHIM MOBHUM Halip 3aco0iB
MMI, ane nucruiei, kiaBiaTypu, BIHUECTEPH, TE€XK MAIOTh CICIiaJIbHE BUKOHAHHS.
YacTto 3ycTpidaeTbes IMUTOBUN BapiaHT BUKOHAHHS.

11.2.2. VYHiBepcajbHUil NPOrpaMoBaHUil KOHTPOJEP — II€ MIKPOIPOIECOpHA
CUCTEMa, TMOTYXKHICTb SKOi TMPAaKTUYHO HE BIAPI3HAETBCA BIJl TOTYKHOCTI
IPOMHUCIIOBOTO KoMIT'toTepa. OgHaK SKIIO JUIsi OCTAaHHBOTO O/IHIEI0 3 OCHOBHUX OyIa
¢ynkuist MMI, To KOHTposiep OpIEHTOBAaHMII B OCHOBHOMY Ha POOOTY B SIKOCTI
JIOKaJIBHOTO By3Ja 300py Ta mepenayl AaHUX B PO3MOAUIEHI MEPEXI B peaJTbHOMY
MaciTabl yacy abo Ha JIOKajmbHE yhpaBiiHHS 00'ekToM. [IpomMuCIOBI KOHTpOJEpH
4acTO OCHAIICHI aHAJOTOBMMH 1 JUCKPETHUMH aJanTepamMu BBEJCHHS / BUBEICHHS
noaiono ao IJIK. OcranHiM yacoMm mij MPOMHUCIOBUM KOHTPOJIEPOM BCE HACTIIIIE
po3ymitorb WINDOWS cywmicui mnatdopmu tumy microPC 1 PC 104, xouya 1e 1 He
000B'SI3K0OBO.

3 (yHKIIOHATBHOI TOYKK 30py BUPOOM ITMX JIBOX KJIACiB 00'€IHY€ Ba)KIMBa
OCOOJIUBICTh — BIAKpUTE MporpaMHe 3a0e3reueHHs. Y 111 BUPOOM MOxke OyTH
3aBaHTakeHe OyAb MNporpaMHe 3a0e3nedyeHHs, sKe Mpalioe IMiJ YIPaBIIHHAM
onepariiinoro cepenosuiia WINDOWS abo cnermiaapHuX oOmnepamiiHuX CUCTEM
(OC) peanbHOro 4acy, mporpama YNpaBiIiHHS MOKe OyTH HamucaHa Ha MOBax
BHCOKOTO PIBHS 3arajJlbHOro 3actrocyBaHHs. Ll ocoOnuBiCTE € Haa3BUYANWHO
MPUBAOJIMBOIO.

11.2.3. IporpamoBaHuii JOTiYHUI KOHTPOJIEP — II€ MIKPOMPOIIECOPHA CHUCTEMA
CHEIIaJJbHOTO  MPU3HAYEHHS 3  MPOOJEMHO  OpIEHTOBAaHMUM  MPOTPAMHUM
3a0e3nedeHHIM I peasizailii alrOPUTMIB JIOTIYHOTO YMPaBIiHHS 1/a00 3aMKHYTHX
CHUCTEM aBTOMATUYHOTO YIpaBiiHHA B cdepi mpomucioBoi aBTtomaTtuku. I[LJIK
BIJIPI3HSIOTHCS BIJ CHEIiai30BaHUX BOYJIOBAaHUX MIKPOIPOIIECOPHUX KOHTPOJIEPIB
YHIBEPCAJIBHICTIO CTPYKTYpHM Ta 1HBApIaHTHICTIO 10 BIAHOIICHHIO 10 00'eKTa
VIOPaBIIHHS B MEXaX BKAa3aHOTO KJIacy 3aj1ad.
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11.2.4. KouTpoJiep 300py AaHUX SBiIsie COOO0I0 MIKPOMNPOIIECOPHY CHCTEMY,
NpU3HAYEHY TUIBKHU Ui 300py iHopmarii. L{i koHTponepu BHUKOHYIOTH (YHKIIIT
MEPETBOPEHHS CUTHAJIIB TPYNU MEPBUHHUX NATYMKIB B IMUPPOBUN KOA, 1 mepeaadi
OTPUMAHHUX JaHUX MPHUCTPOI0 BEPXHBOTO PIBHS, BUKOPUCTOBYIOUH OYyIb-SKHHA 13
IPOTOKOJIIB JIOKAJbHUX TPOMUCIOBUX Mepex. llporpamue 3abe3neueHHs J1BOX
OCTaHHIX THIIIB CHCTEM HE € BiIKPUTHM.

11.3. Crpykrypa ILIK

[Mepui TUIK 3'sBummucs B 1967 p. 1 Oynu mpu3HAYeHi As  JIOKAJIbHOI
aBTOMAaTM3alii HAWOUIBII YacTO BXHBAHUX B IMPOMHCIOBOCTI TEXHOJIOTTYHUX
3aBlaHb, SKI ONUCYBAJIHUCS MepeBaKHO JoriyHuMH piBHsHHAMH. [IJIK 3 ycmixom
3aMIHWIM OJIOKHU pesieiHOT aBTOMATUKHU 1 MPUCTPOI KOPCTKOI JIOTIKU Ha IHTErpaIbHUX
MIKpOCXeMaxX Majoi 1 CepelHbOi CTyIeHi IHTerpamii. 3BiAcM 1 Ha3Ba —
porpaMoBaHuii JOriYHUE KoHTpoJep, abo Programmable Logic Controller (PLC).

AmnapartHi 3acobu, mporpaMHe 3a0e3Ne4YeHHs Ta KOHCTPYKTHBHE BHKOHAHHS
[1JIK nmoBUHHI 3310BUIBHITH HACTYITHUM BUMOTaM:

* YHIBEpCaJlbHa CTPYKTypa BUPOOY, siKa J03BOJISE 3BECTU KOXKHY HOBY PO3POOKY /10
BHOOPY cepell ICHYIUHMX anapaTHUX 3ac001B 1 po3po0Ili HOBOT KEPYIOUOi MPOTrpaMu;

* BUCOKA HAJIIAHICTB;
* 3pY4HICTh 0OCITyrOBYBaHHS 1 €KCIUTyaTallii;

* IPOCTE MPOrpaMyBaHHS 1 IEPENPOrpaMyBaHHs MPUCTPOIO (MOKIIUBE HE (paxiBIEM B
00J1aCT1 KOMIT'FOTEPHOT TEXHIKH);

* CTaHJapTU3allis BXOJIB 1 BUXOJIB JJIsi 0€3MOCEPEAHBOTO MiAKIIOYEHUS JAaTYUKIB 1
BUKOHABYUX IIPUCTPOIB;

* MEHIII rabapuTd 1 €HEProCHOXKMBAHHS, HIXK Yy aHAJOrYHUX OJIOKIB peseiHoi
aBTOMATHUKH 1 JKOPCTKOT JIOTIKH;

* KOHKYPEHTOCTIPOMOXHICTh 32 BApTICTIO 31 CXeMaMH Ha OCHOBI PEJICMHOI TEXHIKH,
YKOPCTKO1 HAaMiBMPOBIIHUKOBOI JIOTIKH, MOXJIUBICTE OOMIHY iH(dOpMali€o 3
CHUCTEMOIO yIPABIIIHHS BEPXHBOTO PIBHSI.

TpuausTUPIYHUN JOCBIA TEXHIYHOTO PO3BUTKY Ta €KCIUTyaraiii IpHUBIB 10
BuninenHs [1JIK B okpemuii kirac MiKpOIIPOIIECOPHUX CHCTEM.

[JIK € noBepuieHOO  (OpPMOIO  MIKPOIPOIECOPHUX  3acOo0iB,  SIKi
XapaKTepU3yIThCSl OPUTIHAIBHOI apXiTeKTypoK 1 CHEmialbHUM MPOTPaMHUM
3abe3neueHHsM. PeanizoBaHi pimeHHS B 00JacTi amapaTHUX 1 MPOTpaMHMX 3aco0iB
MalTh Ha MeTi 3a0e3MeueHHs MaKCHMalbHO MOKJIMBOTO PIBHSA HAIIHHOCTI MpuU
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poOOTI B MPOMUCIOBUX YMOBax €KcCIuTyaTallii. Bech KOMIUIEKC ITUX PIIEHh MOXXHA
MOJUTMTH Ha Taki (yHKIIIOHAIBHI TPYIIH:

* cTIemiayibHA apXiTEKTypa eHTpaitbHoro mporecopa [TJIK;
* BUKOPUCTAHHSI PI3HUX CIOCO0IB pe3epByBaHHS;

* BUKOPUCTAHHSI MPOTPAMHHUX METOJIIB 3aXUCTy 1HpOpMaIlii;
* crnemianbpHa cxemorexHika I1CO;

* Oopraizarisi CHemMiaIbHUX IIBUAKOMIIOYMX MaricTpajell 3B'SA3Ky 3 BiIIaJeHUMHU
I1CO;

° CHCI_[iEUII)HC KOHCTPYKTUBHC BUKOHAHHA.

Crpykrypa IUIK, mnigkmroueHoro a0 oO0'€kTa yHOpaBiiHHS, I[IOKa3aHa Ha
puc. 11.3. llentpanbauii nporecop (CPU) Bkito4ae BIacHE MIKPOMIPOIIECOp, MaM'sTh
mporpam 1 mnaMm'aTb JaHuX, (opmyBadl MaricTpaji CHOJY4YeHHS 3 JIOKaJbHUMU
MOAYJSIMA BBEJICHHS / BHUBEACHHS, aJanTepd 3B'A3KYy 3 BIAJAJICHUMHU MOIYJISAMH
[ICO, apmantepu 3B'\I3Ky 3 mnepudepiiHUM CEpBICHUM O0OJIaJHAHHSAM (ITYJIBT
omeparopa, auctuiei, npuntep). Jlokanpaumu moaynsimu [ICO Ha3zuBaroTh MOy,
KOHCTPYKTHUBHO PO3TallioBaHi B ofHOMY KpeuTi 3 mimatamu L{I1 1 mam'sti [JIK.

. " " J[aTIHKH
Bukonasui npuctpoi N O0'ektT kepyBaHHS > o

[entpanpHuii mporecop
Anantepu
BXOIIB Ta
BUXOJIIB

Ananrepu

[Tepudepiitai agantepu

o

[IK abo xoHTponEp
[Ipuctpiit BEPXHBOTO PIBHA
IporpaMyBaHHs

TexkcToBHii 010K

JhimiitHnit
I1aIOTOBHIT OIIOK

‘ [Tanens omepatopa 1 Bi3ynamsarii

Puc. 11.3. IlporpamoBan#ii JOT1YHUIA KOHTPOJIEP B CUCTEMI YIIPABIiHHS
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Hentpanbuauii npouecop (L) ITJIK mae Taki oco6auBOCTI:

* maM'siTh niporpam 1 nam'ste ganux [1JIK po3aineni He TUIBKY JIOT1YHO, a ¥ (p13UYHO.
Crnemiamizamisa nentpanbHoi mam'sti LI e BimMiaHO pucoro IIJIK, mpuuomy
o0JacTh maM'ATi BUXITHMX 3MIHHHUX OOOB'S3KOBO BHKOHAHA HE3aJIEKHO 3 METOIO
HIITPUMKH CTaHy 00'€KTa IIPH BIIKIFOYCHH1 )KUBJICHHS;

« B L{I1 [IJIK BOy#OBYIOTHCS amapaTHi IPUCTPOi KOHTPOIIO aJpECHOTO MPOCTOPY, K1
MOXKYTh OyTH PI3HUMH, B 3aJICKHOCTI BiJl CTPYKTypH 0J10KiB ram'siti [TJIK;

 mpu 1oOyaoBi [IIl BUKOPUCTOBYIOTHCS METOMM CTPYKTYPHOTO pE3epBYBaHHS
CKIIaZIoBUX eneMeHTiB (Hampukiazd, [{[1 Moxe BkItouaTH aBa 00pOOHUX OJIOKH, SIKI
00'eqHaH1 MXK cO00I0 OJOKaMU MPUUHATTS PIlI€Hb; MTPU LbOMY CUTHAIA BUXITHHX
BIUIMBIB (DOPMYIOThCS TUIBKM B pa3i, KOJU BOHU OJHAKOBI i1 000X OJIOKIB;
CTPYKTypa, IO BIJIMOBWJIA BUSBIISIETHCS 32 JIOMOMOTOI BOYJIOBAaHUX TECTOBHX
nporpam);

* KUJIbKa CTOPOXKOBHUX TaMepiB, 10 BXoAaTh a0 ckiamxy LT IJIK, koHTpoor0Th
YITKO BU3HAYEHUM Yac BUKOHAHHS OJHOTO ITUKIY KEPYIOUOi MporpamMu 1 OKpeMux ii
YaCTHH;

* LIIT cepennix 1 notykuux [IJIK wacto BukoHaH1 OaraTonpoieCOpHUMU, MIPUIOMY
pO3MOMALT  3aBAaHb MDK OKPEMHUMHU TIPOLECOpaMH  OOYMOBJIEHO THUIIOBHUMH
anroputMamu  pyukiionyBanns IIJIK, a cmocobu mepemaui iHdbopmaiii MK
MpoliecopamMu MiIKOPSAIOTHCS JKOPCTKIA BUMO31 peaitizalli NporpaMu yMpaBlliHHA
00'€eKTOM 3a CTPOTO BU3HAUYCHUM YACOBUHN THTEPBAI.

[atepdeiic MK gaTyumkamu, BUKOHaBUMMU mnpuctposimu, 1 I[II TIIK
320€3MeUy€eThCS  CICMIATBHIMH  €JICKTPOHHUMH MOJYJISIMH  BBEJICHHSI/BUBCICHHSI
(amanrepamu). Y 3B's13ky 3 TuM, mo [IJIK opienToBani Ha poOOTYy B MPOMHUCIOBUX
yMOBaX, 0COOJIMBA yBara MpUAIISEThCS CXEMOTEXHIIl 1 KOHCTPYKIi 3aBaJI0CTIMKUX
JTUCKPETHUX BXO/I1B/BUXO/IB.

Kpim BnacHe npuiiomy iH(opmarlii, azantepu TMCKPETHUX BXOAIB BUKOHYIOTh
MOMNEpPE/IHI0 00pOOKYy CHUTHalmy, BUJIJIEHHS KOPUCHOTO CHUrHajgy 3 OaraToro Ha
MEPENIKO/IA, PEATI3yIOTh PO3B'SA3KY CUTHAIIB 3 PI3HUMH PIBHSIMHU MOTYXHOCTI. PiBHI
MOCTIMHUX 1 3MIHHUX HAMpPyT BXIJHOTO JUCKPETHOTO CHUTHATY CTaHIAApTU30BaHI: =
24 B, -130 B, -240 B. AnanTepu ITUCKpPETHUX BHXOIIB IOBHMHHI, KpIM TaJbBaHIYHOI
PO3B'sI3KH, 3a0e3MeuyBaTy MEBHY MOTYXHICTh CUTHANY, HEOOXIAHY AJI YNpaBIIHHS
BUKOHABYMM TpUCTpoeM. CTaHIapTHI HapamMeTpu BHUXOJIIB HACTYIHI: MOCTIHHA
Harpyra 24 B, 3minna Hanpyra 130 B 1 240 B npu cuini ctpymy 10 10 A. Buxigaum
IPUCTPOEM MOXYTh OyTH OIMOJIApHI Ta TIOJBOBI TPAH3UCTOPH, peie, TPIO/,
TUpUCTOp. ['ampBaHIuHA PO3B'A3KA 3a0€3MEUYETHCS PO3NUIIIOUUM TPaHCHOPMATOPOM

Ha 3MIHHOMY CTpyMi 200 ONTpOHAMU Ha MOCTIMHOMY CTpyMI.
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[IJIK Oe3mepepBHO po3BuBayiMcs B Oik yckianHeHHs. [loctymoBo, He
3MIHIOIOYM HA3BHM, BOHM CTaJld BUKOHYBaTH (QyHKIII perymoBanHs. Y ckmam [JIK
3'SIBUJTUCST aJanTepy BBEJACHHS aHAJIOTOBHX CUTHaMB, mo MicTath ALIIL, 1 aganTepn
BUBEJICHHS aHanoroBux curHaigiB Ha ocHoBl I[AIl. Cumcrema xomanm IIJIK
MOTOBHUJIACST KOMaHAaMu o0poOku 1BiiikoBux koxiB, I[IJIK cranu BukoHyBaTu
oreparlii MopiBHIHHS 1 anreOpaiuni obunciaeHHs. Yum kK Bipi3HAETHCS BUKOHAHHS
mux g B IIJIK 1 B yHIBepcaapHOMY MIKPONPOIIECCOPHOMY KOHTposepi abo
IIPOMHCIIOBOMY KOMIT'IOTEPi?

11.4. Onepauniiina cucrema IIJIK

[Tam'ste mporpam ITJIK ckmamaeTscst 3 ABOX cermeHTiB. I[lepmmii cermMeHT —
He3MiHHa yacTuHa, ska mictuth OC IJIK. o cyTi, e — inTepnperaTop 1HCTPYKIIIH
IIporpamMu KOpUCTyBaya, Kl pO3MILIYIOThCS B IPyrOMY CEIMEHTI IMaM'siTi — CErMEHTI
porpamMu yrnpasiiHHA. J[pyruil cerMeHT — lLie 3MiHHa 4acTMHa mIporpamu. Bona
3aHOCUTBCS Ha €Taml ajanTaiii cepiiiHoro BUpOOy MJid YHpaBiIiHHS KOHKPETHHUM
00'eKTOM.

[JIK Bipi3HAETHCS LHUKIIYHUM XapakKTEPOM POOOTH. KOXKEH IIUKJ BUKOHAHHS
IpOrpaMu yIpaBIiHHs BKJIFOYa€e YoTUpH etanu (puc. 11.5).

Ha nepmomy erami BinOyBaeThcs TecTyBaHHs anaparypu LI SAxmo tect nae
3a/I0BUTbHI  pe3yJbTaTH, TMPOBOAMUTHCS 3amyck uukiy. Ha ngpyromy eram
3IMCHIOETHCS OMUTYBaHHS BCIX BXIJHUX 3MIHHMX 1 3alaM'dTOBYBaHHS iX CTaHy B
cnenlaigbHii 00nacTi onepatuBHOi namM'ari gaHux, 3BaHoi PII (Process Input Image —
oOpa3 craHy BXigHUX 3MiHHMX). Ha Tperbomy erami L{II BupoOssie oGuuciieHHs
JIOTIYHUX BHUpa3iB, 110 CKIAJAl0Th MNpPOrpaMy KOPUCTYBaua, BUKOPHCTOBYIOUU B
SKOCT1 apTyMEHTIB CTaH BX1JIHUX 00pa3iB 1 BHYTPIIIHI 3MIiHHI.

Bxoau
11 PII
L
Tect LTHKII IpOrpaMu Taiimepun,
YuTaHHA Kopucrtypaga TYHIBHUKH
PII nam'aTh CTaHy
Lt
v —)‘—- J—-L e MO ) e
BukonanHsa el "L [IepepuBanus
IIPOTrpaMu - "
v
ﬂanozm
0 ja POI o

Puc. 11.5. liarpama po6otu ITJIK SIMATIC S7-200/300/400
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OcTaHHI BUKOPUCTOBYIOTHCSI JJISi TO3HAYEHHS PEXHUMIB POOOTH CUCTEMH, a
TaKOX B1AOOpaXKalOTh CTaH MPOTPAMHO-MOJAEITHOBAHUX TallMepiB 1 JIYWIbHHUKIB.
Pe3ynbpraTroM BUKOHAHHS MPOTpaMH € 3HAYCHHS BUXITHUX 3MIHHHUX 1 HOB1 3HA4YEHHS
BHyTpimHIX 3MiHHUX. LIl 3anmcye BuxigHi 3MiHHI B IHIIY CHEIIaJbHYy 00JacTb
nam'siTi ganux, 3Bany POI (Process Output Image - 00pa3 cTaHy BUXiIHUX 3MIHHUX).

Opnouacno IIII ympaBnse muuabHUKAMH, TalWMepamMu 1 TO3HAYa€E HOBI
PEXUMHU POOOTH CHCTEMHU YCTAaHOBKOKO a00 CKHMJIaHHSAM OiTiB cTaHiB B mam'sti. Ha
YETBEPTOMY €Tarli CJIOBO BUXIJHUX BIUIMBIB BHUIAETHCS (BC1 PO3PSAIM OJHOYACHO) 3
POI B nmoptu BUBEACHHS 1 HAAXOUTh Ha BXOJU aJanTepiB BUXIIHUX cUTHaIIB. Jlami
1k podoTu [1JIK BinTBOPIOETHCS 3HOBY.

Taka opranizamiss po6oru ITJIK (mo cyti me — HaWmpocrtimia ornepariiHa
CUCTEMA) Ma€ TaKl epeBaru:

1. Yac peakiiii mporpamMu yrnpaBiiHHS Ha 3MiHY BX1IHUX CUTHAJIIB CTPOT'O BU3HAYEHO.
VY xmacudikamnii OC oOuucaroBaIbHUX 3ac00IB Taky cuctemy HaszuBawTh OC
pEaTbHOTO Yacy 3 KOPCTKUM PEKUMOM poboTu. Came Taki BUMOTH MPE SIBISIOTHCS
0 OOYMCIIOBAIBHUX 3aco0IB Il aBTOMAaTH3alli TEXHOJOTIYHHUX IIPOLECIB,
HE3aJIe)KHO BiJ] amapaTHoi I1aTgopMu, Ha OCHOBI SIKOT BOHH peajli3oBaHi.

2. HeMOXNMHMBICT, BHECEHHsT 3MiH B IHTEpNpeTaTop IHCTPYKIIH TrapaHTye
BUKJIFOYEHHS! IOMMWJIOK MPOrPAMYBAaHHS amapaTHUX 3acO0IB Ha HUKHBOMY DiBHI. B
IbOMY BHIAJIKy HEOOXIAHICTh BUBYEHHS CTPYKTYpH 1 OCOOJMBOCTEH BHUKOHAHHS
amapaTHUX 3ac001B moBHICTIO Bianagae. He BumaakoBo npu onwmci IIJIK Hikonu He
KOHKPETHU3Y€EThCS, HA K1 eleMeHTHIN 0a3i (Tur Mikpormnporecopa) BukoHanuii [1JIK,
TaK sIK 1I€ HECYTTEBO.

3. [nuTepnperarop  IHCTPYKII  MICTHTh  amapaTHO OPIEHTOBAaHI  AJITOPUTMHU
MpPOTrpaMHOr0  3axXUCTy BiA 300iB amaparypu. BHKOpUCTOBYIOTBCSA METOIHU
HAJTMIIIKOBOTO KOJyBaHHS, 0araTopa3oBOro OMUTYBAHHS 3 MaKOPHUTAPHOIO JIOTIKOIO
BH3HAYCHHS 3HAUCHHS BX1IHOI 200 BUXiTHOT 3MIHHO1, BUOIpKH aHAJIOTOBUX CHUTHAJIIB
3 YUTAHHSM MPSMOTO 1 JOJATKOBOTO KOJIB, 3alMCH B BUXIJIHI IPUCTPOI 3 €(HEKTOM
«BimryHHs» 1 1.0, LI Meroaw, 3aNMMIIAlOYUCh MPAKTHYHO HETIOMITHUMH IS
KOpHCTYBaya, 3HAYHO MIJBUIIYIOTh HAAIMHICTh CUCTEMHU.

4. OnHouacHa (ikcarist BCIX BXIJHUX JAMCKPETHUX 3MIHHUX Ha arapaTHOMY pIiBHI 3
Ha aJlalTepyu BUXOJIIB BUKIIOUAE €PEKT «HECTIMKOCT» MPOrpaMH yMNpaBIiHHA yepes
3MIHU BX1JHUX CUTHAIIB B IPOLIECI BUKOHAHHS IPOTPAMH.

Posrnsnyra moaens pynkiionyBanss [1IJIK nosicHtoe, yomy mBuakoairo TTJIK
MPUMHATO OLIHIOBAaTH €KBIBAJIEGHTHUM 4acoM «onuTyBaHHs» 1024 (IK) nuckperHux

BXOJIIB. 3a3BUYail BKA3ye€ThCs 4aCc BUKOHAHHS OJHOTO LIMKIY MPOTpaMU CepeaHbOi
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ckiaaaHocTi qus 1K guckpeTHux BXoAiB, BKModaroud eranu uurtaHHs PIl 1
3aBaHTaxkeHHs AaHux 3 POl B Oydepu. V pesxux Bumagkax Moxke OyTH BKa3aHO
€KBIBJICHTHUI Yac OMUTYBaHHS OJHOTO Bxonay. CIiJl YiTKO YSIBJISATH, IIO OCTAHHE
3anexxuth BiA mBuakoAil L1, ane BOHO 3aBXIu MEpEBHIIyEe YaC BUKOHAHHS OJHI€T
01TOoBO1 1HCTPYKIIiT MiKpokoHTpoJiepoM LII1, Tak sik peanizaliisi TOBHOTO UKy HaBITh
JUISL  OJTHOTO JUCKPETHOTO BXOJY BHMAara€e BHUKOHAHHS CTpPOr0 BHU3HAYEHOI
NOCIIIOBHOCTI. Y rpamMoTHO ckiaaeHoMy mnpocnekti [IJIK 3a3Buuaii Bkazano ABi
BEJIMYMHHU, [0 XapaKTEPU3YIOTh MBUAKOAIIO: Yac BUKOHAHHA OiToBOi iHCTpYKIii LII1
1 uvac omnuryBaHHs 1K guckpernux BxoxiB. Ilepmia BennunHa XapakTepu3ye
mBuakoxito LI1, npyra — mBuakoxaito I1JIK sk 3akiHYEHOTO MPUCTPOIO, BKIIFOYAIOUH
0CcO0IMBOCTI omnepauiiHoi cucremMu. CriJ 3a3HAYUTH, IO PO3MVISIHYTUNA 1CTOPUYHO
chopmoBaHMil criociO OIIHKHU MIBUIAKOAIT B JAaHUW YaC BUKOPUCTOBYETHCS MIEPEBAKHO
st manux [UJIK. s cepennix 1 motyxHux [1JIK mporpamu ymnpaBiiHHS, SKUX
BKJIIOYAIOTh BEJIMKE YHMCJIO OOYMCIIOBAIIBHUX ONEpalii, OLlIHIOBAaHHS, 3aCHOBaHI Ha
MOJIeJIl JIOTIYHOTO YIpaBiiHHSA, mnepectanmu Oytu akrtyanpHuMu. s nwmx THJIK
BKa3y€ThCs Yac BUKOHAHHS orepaiiil meBHoro tumy (tadm. 11.1.).

Tabmung 11.1.

MIBuakomisa geskux ITJIK

Tun ITJIK OmiHKa MBUAKOIIT, MC [TpumiTKa
SIMATIC Yac Bukonanus 1K 6inapaux komany -0,8 IJIK
S7-200 MaJjoro
Modicon Yac Bukonanus 1K Oinapaux xomann -0,15 dopmarty
TSX Micro | Yac onuryBanns 1K quckpernux Bxomis -0,7
SIMATIC Yac pukonanus 1K 6inapanx komann -0,3 TTJIK
S7-300 Yac Bukonanus 1K 3mimannx xomann -0,8 CEpEeNHbOrO
DL-305 Yac Bukonanns 1K 6inapaux xomann -0,87 dbopmaty
Direct Logic | Yac onutyBanHns 1K guckperHux BXOmiB -4...5
SIMATIC Yac Bukonannsa 1K 6inapaux komann -0,08 [ToTyxHUi
S7-400 Yac Bukonanns 1K onepamiit nonaBanus -0,08 TTJIK

Yac Bukonanns 1K onepartiii mogaBanas B popMmari 3

IJ1aBar4or komoro -0,48

11.5. Knacugikauis INJIK

[JIK mpuiiHATO MOAUIATHA HA TpU Tpymnu. PaHime 111 rpyny Ha3uBajIu TaMMaMHu.
3apa3 B miteparypi CHI' BukopuctoBytoTh TepMiH «dopmaTy», a B aHTJIOMOBHIN IIi
Tpu Tpynu xapaktepusyioTh sk «MicroPLCy», «MiniPLC» i «PowerPLC». VY
Tabn. 11.2 gani kijgbkicHI Ta sikicH1 kputepii aisa [TJIK piznoro gopmary, npuitHsTI
20 pokiB TOMY 1 5IK1 ICHYIOTh B TeTEpIIIHIH yac.
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®ynkii [TJIK pizaoro popmary

Tabomu 11.2.

Kpurepii Buznauenns ramu [1JIK

Kpurepii Busnauenns ¢popmary [IJIK B 1998 p

B 1979p.
Yucno Yucno
ITJIK FHCKPETHIX BHKOHYB.?Hi IUIK JICKETHIX Bukonysani QpyHkuii
BXO0/iB/ byHKIIIT BXOJ1B/
BUXOJIIB BUXOJIIB
HikHBOT | 20 <N O06pobka MaJjoro 5 .. 10<N | TunoBi: 0riuni, THMYACOBI,
ramu <100 nudpoBux dopmary | <100 paxyHKOBi, apudMeTHuHi B
nanux  He | Micro dhopmari 3 (bikcoBaHOIO
BUKOHYeTh- | PLC KOMOIO.
csA Po3mmumpeni: apudmernyni B
(dhopmarti 3 1mIaBatOY0I0 KOMOIO,
[1II-perymtoBaHHs
cepennpoi | 100 <N Bukonyets- | cepeanno- | 100 <N | Jloriuni, TUM4YacoBi, paxyH-
ramu <500 csl cIpoire- | ro <500 KOBi, JIOCKOHaJNa mudpoBa
Ha 1udposa | hopmaty o0poOka, III/I-perymnroBaHHs,
00poOka Mini PLC pEryjlOBaHHS 32 3aKOHaMH
Heuitkoi joriku (Fuzzy logic).
MepexeBi MOKIUBOCTI
Bepxuboi | 100 <N BukoHyeTb- | mOTYXHI1 100 <N | Jloriuni, TUM4YacoBi, paxyH-
ramu < 4096 csi mockoHa- | Power < 128K KOBi, JIOCKOHaJNa mHdpoBa
na uudposa | PLC o0pobka, IIIJI-perymatoBaHHS,
00pobOka pEeryiioBaHHS 32 3aKOHAMH

HeuiTkoi joriku (Fuzzy logic).
Pob6ota 3 Tabaunamu, 3acoou
MMI inTepdeiicy, po3mmpeHi
MEepEeKEBI MOKIIMBOCTI

Jani Ta6u. 11.2 cBiguarts npo te, mio nopir pearadenbHocti [IJIK 3mictuBes. ¥V

1979 p. IIJIK HHMKHBOI TaMH BBKAJIKUCS PEHTAOCIbHUMHU, SKIO BOHH 3aMIHIOBAIH

MPUCTPI aBTOMATHKH 13 3araJIbHUM YHCJIOM BXOJIB/BUXOIB, piBHUM 20, B JaHUM

gac mokHa 3yctpitu [IJIK 3 m'sTebma-gecsiTbMa BXOJaMU-BUXOJaMH (HAMPUKIIA,
koHuTposiepu LOGO 1 TeleSAFE). Cramocs me He TOMy, IO MIKpOIPOIIECOpHA

ejleMeHTHa 0a3a crajia BIIHOCHO JiemieBor0. [1iIBUIIIMBCS piBEHb BUMOT 10 MPOCTUX

MPUCTPOIB aBTOMATHU3Alll1, K1 MOBUHHI BOJOJITA OUIbII PO3BHHEHUM 1HTEpdeiicom

Bi3yamizarii, a

TaKOXK

3a0e3nevyBaTu

MOJIUBICTh

poboTH B  3arajbHIi

iH(bOopMaIIiHO-KepYIoUiii Mepexi mianpuemMcTBa. J[Bi ocTaHHI (QYHKINT BaKKO

peanizyBaT OyAb-sIKUMH THIIMMH 3ac0o0aMu, KpiM MiKpoIrporecopHux. OaHo49acHO

nigBumuiacs ¢yakiioHanbHa ckinannicth Beix [IJIK. Panime ITJIK HmkHBOT Tammu

BUKOHYB&JIM TUIbKM JIOT14YHI, PaxyHKOBI 1 4YacoBi (GYHKIII, 3apa3 NpHOIU3HO

nonoBuHa [IJIK manoro gopmary peanizye anropuTMu peryatOBaHHS.

[IJIK BepxHBOI raMu iCTOTHO PO3MIMPWIN (DYHKLIOHAIBbHY THYYKICTh. Tak,

YUCJIO TUCKPETHUX BXOJIB / BUXOIB, 1110 00ciyroBytoThest SIMATIC S7-400, moxe
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aoxonut A0 128K, uncno ananorosux BxoaiB — A0 8 K. Iloryxni IIJIK peanizyrots
3aBJIaHHS JIOTIYHOTO YIPABIIIHHSA, PETYIIOBAaHHS, B TOMY YMCII 32 3aKOHAMH HEUITKO1
JIOTIKH, BUKOHYIOTH (YHKIi poOOTH 3 TaOMUIIMH IJIi CTBOPEHHS 0a3 JaHUX,
OCHAIIIEH] TPOTrpaMHOI0 MIATPUMKOIO 3ac001B Bizyauizalii cucreM SCADA.

SAx yxe 3a3HayaNocs, peaizailis CTaHIil omepaTopa 3 BHUKOPUCTaHHSIM
BUJIIJICHOTO TPOMHUCIIOBOTO KOMM'IOTEpa HE 3aBkau Bumpaaana, tomy B [IJIK
cepeanporo dopmaty 1 ocobnuBo notyxHux IIJIK ocobGnmBa yBara mpuaiIseTbes
MOKJIMBOCTI MIAKIOUCHHS 1 TPOrpaMHOi MIATPUMKH IYJIBTIB olepaTopa 1 MpUCTPOiB
Bi3yaumizailii TexHoJsioriyHoro mporecy. [Ipaktuyno Bci (ipmu BupoOHUKH I[IJIK
MarTh B HOMEHKJIATyp1 MPOAYKIIT psii TEKCTOBUX 1 TpadiyHUX MaHENIel orepaTopis,
a TaKkoXX TPOTPaMHI MPOAYKTH IS iX TapaMmeTpyBaHHA. Jliama3oH MOXIJIMBOCTEH
MaHeNie omepaTopa KOPOTKO PO3MVITHEMO Ha MPUKIAAl Tpoaykiii ¢pipMu Siemens.
TexctoBi nmaneni OP3/OP7/OPI7 npusHaueHi njii MpOCTUX 3acTOCyBaHb, Tak, OP3
PEKOMEHAYIOTh SIK TEPeHOCHUN mynbT. Jlucriel maHelned piaKOKpHCTATIYHUN 3
I1JICBIYyBaHHSM, YUCIIO PAAKIB — BiJ 2 10 4, YMCIIO CUMBOJIIB B psAKy — Big 20 1o 40.
MakcumanbHa KiUTbKiCTh KiaBimn ma”em — 46 s OPI7. I'padiuni manem OP27 /
OP35 / DP37 maroth po3nuibHy 31aTHICTh A0 640x480 mikcemniB, YUCIO KIIABIII — JI0
68. Ilaneni maroTe BOymoBaHMiI mporecop, mo po3aHTaxye [IJIK Big omepamiii
(dbopmyBaHHS 300paXKEHHS B peajibHOMY Yaci.

[loOynoBa cuHCTeM KOMIUIEKCHOI aBTOMAaTu3allii MIANPUEMCTB BUMAarae
BKJIIOUEHHS mpakThuuHo KoxkHoro IIJIK B iHdopmaniiiny Mepexy NiANpHEMCTBA,
3IaTHY TPaIOBaTH B CKJIATHUX MPOMHCIOBUX YMOBax, TOMY OJHHUM 3 OCHOBHHX
BuMor A0 cydacHoro ITJIK Oynb-skoro opmaty € anapatHa 1 nporpaMHa CyMICHICTb
3 OIHUM abo0 JEKIIbKOMa CTaHAapTaMH MEpEX MPOMMCIOBOTO NpHU3HAUYEHHS. Y
HeJanekoMy MuHyiaomy Oarato ¢ipm BupoOnukiB ITJIK Ta 3aco0iB aBTOMaTH3aIii
po3po0sun BiacH1 npotokonu oominy (DH-485 nnst Allen Bradley, Ksequence st
PLC-Direct, Telway nmna Telemecanique). Ile B 3HauHiii Mipi 0OyMOBJIEHO
1€EpapXi4HOi TOMOJIOTIEI0 MEpeXi i BEIUKUX BUPOOHWYUX YCTAaHOBOK, SIKI
BUMAararloTh BHUKOPUCTaHHS JEKUTBKOX JCICHTPATi30BAaHUX CHCTEM YITPaBIiHHSA,
BUKOHaHMX, sIK npaBuiio, Ha [IJIK onniei ¢pipmu 1 migkmodenux 1o notyxHoro TTJIK
BEpXHBOTO piBHSA Ti€i k ¢ipmu (puc. 11.6.). Takuii migxig OyB BurimHuii pipmam
BUPOOHUKAM, TaK K 3MYIIYBaB 3aCTOCOBYBAaTH TUIbKM Horo oOnaaHaHHsA. OJHaK
oueBHIHE MOcuiIeHHs iHTerpaiii Ha piBHI SCADA Bumarae otpumanss iHdopmariii B
LEHTpaIi30BaHE KOPUCTYBAHHS MPAaKTUYHO BiJ KoxHOro I1JIK.

Y 3BI3Ky 3 UM KOHKypeHTocmnpomokHumu 3amumatbes 11 [UIK, sxi
3a0€3MeuyI0Th CITOYYCHHSI 3 BIJKPUTUMHU TPOMHUCIOBUMHU MEPEKaMU, TAKUMHU SK
MODBUS, PROFIHUS, ETHERNET. Came anmanrarii€to 10 pi3HUX MPOMHUCIOBUX
Mepexk 00yMoBIIeHa Ha/i3BUYaliHa pizHOMaHITHICTE WG cyuacHux noTyxHux [1JIK.
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DN - 485
MonyasAIC+ Moayas AIC+ —® Moxayas AIC+
Kontpomaaep Kontpoaaep Kontpoaaep
SLC-5 MICROLOGIC SLC-5
A 4
Kontpoamaep
MICROLOGIC
Kontpomrep DATA HIGHWAY PLUS
PLC -5 < >

Puc. 11.6. lepapxiuna mepesxa Ha ocHoBi [1JIK

11.5.1. Iory:xumii IIJIK. Po3risinatoun cydacHuil ctaH oOUYMCITIOBAIbHOI TEXHIKH,
JIErKO MIJAAaTHCS CHOKYCl, 1 MEepeKIacTd (PyHKIII 1HTEpIpeTaTopa Ha MNpPOrpamMHi
3aco0M PO3pOOKM TMPUKIIAIHOIO MPOTPAMHOTO 3a0e3MEUYEHHS, OPUTIHAIbHI MaKeTH
AKUX, TpalioTh B cepenoBuuli Windows, Mae koxkHa ¢ipma. Take pillleHHS
nepeadavae 3aMmiHy cremianizoBaHoro moayis L{I1 yHiBepcanbHUM MporpaMoBaHUM
KOHTPOJIEPOM 3 BIJKPUTUM IPOrPAMHUM 3a0€311€UECHHSM.

[le#t HampsiMOK 3apa3 aKTMBHO PO3BUBAETHCS, 1 oTpuMaB Ha3By «Soft PLC»y.
[UIK He 1
cnemianizoBanux [II1. BeabmMu mokazoBo, mo po3pOOHUKH HANMOTYXKHIIIOTO Ha
ceoroani IIJIK SIMATIC S7-400 3 mMeTor MiABUINEHHS IMIBUAKOAIl MK Ha

OnmHak  BUPOOHUKH MOCITIIAOTE MOBHICTIO BIAMOBIATHACA  BIfJ

BukoHaHHs LI MynbTHUIpOLIECOPHUM, alle HE CTalu BIAXOAWUTU BiJ PO3TISHYTOIO
uile npuHuuny noOyaosu OC IUJIK. JlocsrHyTy TakuMm YHMHOM IIBHJIKOJIIIO
(muB. Tabm. 11.1) moxHa

MOPIBHATH 3 IIBUJAKOJIEID TMpOrpaMm  yIpaBIiHHS

MIPOMHUCIIOBUX KOHTPOJIEpiB, HanrcaHnx Ha MoBi CI.

Posrnsnyra cnpomena OC IIJIK e oanozamauynoro. Sxmio TTJIK 3amintoe
KiJIbKa HE3aJICKHUX PEeJIEeHHUX CXEM, MPOrpaMHi MOAYJl, 10 Peali3yloTh KOXHY 31
CXEM, pO3TallloBaHI B MaM'siTi MOCIIOBHO. Y 3B's3ky 3 mum udac peakmii [1JIK Ha
3MIHY BXIJIHUX CHUTHaJIiIB BH3HAYA€TbCS CYMapHUM YacoOM BHUKOHAHHS BCIX
MpOrpaMHUX MOAYJIB. SIKIO cepen 0OCIyroBYBaHHMX IMPHUCTPOIB BUSBUTHCS TaKWH,
SKUW BUMAarae OUIBIN IIBHIKOI peakili, To po3rsHyTa oxHo3agadna OC 1poro
OueBHIHO,

3pOOUTH HE J103BOJIUTb. MYJIbTUNIPOIIECOPHUN IILISAX  IM1ABUILEHHS
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IIBUIKO/I11 3aCTOCOBY€eThCs nutne s noTyxkaux [1JIK (ame myis HUX BiH, 3BUYARHO,
HE €UHUN).

Iamuit coci6 migBumenns mBuakoaii I[IJIK — mepexin mo GaraTo3amauyHux
OC. Panime 6aratozanauni OC Oynu xapaktepHi Tuibku ais noryxaux [1JIK. B
nanuit gac taka OC — He piakicte HaBiTh qisa [IJIK mamoro d¢opmary. Tak,
neox3agauny OC mae IIJIK cepemnnroro ¢opmary Telemecanique TSX 47-10/20.
[Iporpama ympasiinus, mo 3anucyerbes B 1eil [IJIK, moBunna OyTu po3aiieHa Ha
JBa 3aBJaHHA. [HINiami3allisi BUKOHAHHS «IIBUIKOIO» 3aBJaHHS BUKOHYETHCS
NEepIOANYHO 3 PETYJILOBAHUM PO3POOHUKOM 1HTEPBAJIOM MiX 3BEpHEHHSAMU (BIT 5 10
10 Mc). mporpama «mOBUIBHOTOY» 3aBJIaHHS 3aITyCKAEThCS HA BUKOHAHHSA IO CUTHAIY
CTOpPO>XKOBOrO Taiimepa KoxH1 150 Mc. OkpeMi YaCTUHM 11€i MPOrpaMy BUKOHYIOTHCS
3 MOJAUIOM 3a YacOM MICJs 3aBEpUICHHS YE€pProBOr0 LHUKIY OOPOOKH «IIBHAKOTO»
3apaanHs. B [1IJIK manoro ¢popmaty Modicon TSXMicro peanizoBaHa 6ararozaniayHa
OC. nsa crBopenHs OararozagauHux OC BUKOPUCTOBYIOTh MEXaHI3M MEpEepUBaHHS
3a CUTHAJIaMHM 30BHIIIHIX TPHUCTPOiB, skumu kepye I[IJIK. Takuii MmexaHizm
BukopucToBYIOTH Bei [IJIK dipmu Siemens (quB. puc. 11.5.).

Hananus [IJIK perymorounx QyHKIIH HeMuHyde 3a)Xaaajlo BBEICHHS [0
ckiaxy moB mporpamyBanHs [1JIK komana po6otu 3 asidikoBumu cioBamu. [TJIK
CTaJIM BHUKOHYBATH CKJIaJHI OOYMCIIEHHS, TpU4YoMy apudmetuku B Qopmati 3
(hiKCOBaHOIO KOMOIO BUSBUJIOCS HEOCTAaTHBO — 3apa3 Oarato [IJIK maroTh B cucremi
KoMmaHj 0107i0Teku 11 poOOTH 3 yuciaamMu B ¢dopMmaTi 3 IJIaBaroyoro KoMmow. B
nepury yepry apumMeTuyHi KOMaHId BUKOPUCTOBYIOTHCS JIJIsl pealti3allii alropuTMiB
[III-perynsTopiB, NpUYOMY HE MPOCTO PETYIATOPIB, a 3 AITOPUTMAMHU
CaMOHACTPOIOBaHHS 1 ONTUMI3allli MePeX1AHUX MPOLIECIB.

He3Bakatoun Ha Take ICTOTHE YCKJIAgHEHHS ©0a30BOr0 MPOTPaMHOTO
3abe3nedenHs, po3poOHuku I[IJIK He mocmimarTs WTH BiJ MEPEeBIPEHHX YacoM
npuniumniB nodyaoBu [JIK. Tak, anroputm ¢dynkiionyBanas Bcix [IJIK dipmu
Siemens (3akononasiia B oomacti [1JIK), ax mo motyxknoro S7-400, BUkOHaHUU 3a
CXeMOIO, ToKa3zaHow Ha puc. 11.5, a He y BUINIAAl CHUCTEMH 3 BLUIBHO
3aBaHTAXyBaHUM TIPOTPAMHHMM 3a0e3leUeHHsAM. BelbMH MOKa30BUM € TPHKIAT 3
Telemecanique TSX 47-10 / 20. dus BrmroueHHs anroputmy [1IJ[-perymntroBanHs B
oro mporpaMmy HEOOXIIHO HE TUIBKM 3alucaTd BIAMOBIAHI KOMaHIU, ajie 1
MJIKJTI0YATH CielialbHuN OJIOK mam'siTi B po3’e€M Ha nepeaHii manem kopnycy [1JIK.
KopucryBaueBi npu 3BepHeHH1 A0 (ynkmii [1IJ[-perymoBanHs ciin 3aaatv TUTBKH
KOoe(DIIIEHTH 1 MOCTIHHI Yacy MPOTPAMHOTO KOy PEryisTopa.

11.5.2. IIVIK magoro ¢opmatry (MicroPLC). IIJIK manoro ¢opmary Oynm i
3aJUIIAI0THCS] HAMOUIBII YHCETBHOIO TPYMOI0 B CIMEHCTBI JIOTITYHUX KOHTPOJIEPIB.
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Lle#t ¢dakt B MOBHIM Mipl MIATBEPIKYETbCS 4YUCIAOM psAAKiB Tabm.11.3, B sKkiif

HaBeneHo xapakrepuctuku [IJIK manoro ¢dopmaty, HasiBHI Ha YKpaiHCbKOMY PUHKY.

[JIK manoro ¢opmaty (Micro PLC)

Tadomums 11.3.

Mopnens [TapameTpu
IJIK, ¢gipma, | BukonyBaHni QpyHKIIIi [TapameTpu LII1 Bxin Buxin
rabapuTu
Simatic S7- | Jloriuni, Tumuacosi, | CPU214 =24B | Tpan3ucrop
200 Siemens | paxynkosi, apudme- | [Tam'ste nporpam - |~ 130B |24B/0,5A
(197*80*62) | Tnuni 3 dikcopanoro | 2K Pene
1 maBaro4oro koMo | O3V manux - 2K +24B / 2A
IBuakonis - 0,8 Mxc
(218*80*62) | Jloriuni, TumMuacosi, | CPU216
paxyHKoBi, apudme- | [lam'sTe mnporpam -
TUYHI 3 (¢ikcoBaHOO | 8K
1 1wIaBaro4oro ko- | O3V ganux - 2,5K
moto, ITIJI-perynsitop | LlBuakoais-0,8 mkc
Modicon- Jloriuni, TumyacoBi, | llIBuakomnis - 0,3 mxc | =24B | Tpansucrop
TSX Micro | paxyHKOBI, apu¢- | [Tam'sstb mporpam - |~ 115B | 24B/2A
MeTH4YH1 31 cioBamu | 4,7K ~240B | Pene
olvHapHOi 1 mojBiit- | [lam'ate mporpam - 240B / 2A
HOI IOBXUHHU, B pop- | 7,8K
Mati 3 1IaBaroyoro | [lam'ste mporpam -
KoMoOw, pobora 3 |40K
TaOIUIIMU, ITIJ1-
pEryJsTOp
DL 205 PLK | Jloriuni, TumyacoBi, | DL250 =24B | Tpan3ucrop
Direct By paxyHkoBi, apudwme- | [Tam'ste iporpam 7K | ~ 132B | 24B,
Koyo Inc. tuuHi.  [omuuHuku | O3V - 7K Tpiak
peanbHOTO qacy. 264B/ 0,5A
BOynoBaunuii xypHan Pene
CaMOJ11arHOCTHKH, 264B/ 1A
4 TTI-perynaropa 3
CaMOHAJIAINTYBaHHSIM

Tpu YMHHUKY BU3HAYAIOTH iX HACTIIBKH CTIMKY mo3uilito. [lepiie, B manuii yac

CIIOCTEPITa€ThCSl MPArHEHHS J0 aBTOMAaTHU3allll THMX OO'€KTIB, SIKI paHillle LIbOMY HE

MIJUISITaId — YOPABIIHHS 3aMipHOI0 apMaTyporo pi3HUX TpyOompoBoxaiB 1 T.1. Ilo-

npyre, «ocBoeHHs» Manumu [UJIK ¢yHkuiid perynroBaHHsS 103BOJIsI€E iM 3HAYHOIO

miporo 3aminutu [UJIK cepennboro dopmary. Ilo-tperte, cepenni 1 motyxui [IJIK

YaCTKOBO BUTICHSIOTHCS IMPpOMUCIIOBUMHA KOMH'I-OTepaMI/I 1 KOHTpOJICpaMHU.
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AHani3 ganux Ta6s.11.3, 103BoJIsI€ BUSBUTH JI€IK1 TeHICHIIT po3BUTKY Manux [TJIK:

* BinOynack 3MiHa eneMeHTHOI 0a3u mam'siti porpam. Hesanexxne O3Y 3 Giokom
PE3EepPBHOTO KUBJICHHSI Ha aKyMyJsTOpax 3aMiHHIIM MPOTPaMOBaHI KOPUCTYBayeM
[13VY 3 enextpuunum ctupanusMm (tunmy EEPROM a6o FLASH). Mikpocxemu 11i€i
eJIeMEeHTHOI ©0a3u MaloTh BENUKY 1HQOpPMAIHY MIIJIBHICTG HPU MEHIIOMY
eHeprocrnoXkuBanHi. lle A03BOMMIO iCTOTHO 30UIBIIMTH HaM'siTh MPOrpaM MalluxX
I[UIK (mo 64K) nmpu 3menmieHHi rabapurtiB miat [III. ABToHOMHHE pe3epBHE
JDKEpENo  JKMBIIEHHS  Telep MOXKE BHUKOPHCTOBYBATHCS  UISI  IMiATPUMKH
Ipare3aTHOCTI MPUCTPOIO B 1iioMy (KoHTposepu TeleSAFE).

* 3aranpHe BJOCKOHAJIEHHS MIKPOEJIEKTPOHHOI 0a3W MPHU3BENIO J0 MiHIaTIOpU3allii
manux [JIK. MakcuManbHul JHIAHUN pO3MIp BCIX MOJENEH JEKHUTh B Mexax
20 cm.

* 3MiHUBCS Miaxig 10 KoHCTpyKTUBHOrO BukoHaHHs [1JIK mamoro dopmary. Maitxe
noBHicTi0 3HMKIM Mam [IJIK momynpHOro BuKOHaHHSA. basoBa monens I1JIK
Majioro opmaty Ternep Ma€e HE3MIHHY KOPUCTyBadyeM KOH(ITrypalito 3 pikCoOBaHUM
YUCJIOM JUCKPETHUX BXOJIB/BUXO/IB (iX CTajdu HAa3WBaTH IHTETpOBaHUMH). ba3oBa
MOJIeJIb BHUKOHYETHCA B JEKUIBKOX MOAMPIKALIAX, IO PO3PI3HAIOTHCS TUIIOM
BOymOBaHOTO JDKepena kuBieHHS (+24 B abo 130/240 B), tumom IIII Ta
CJICKTPUYHUMHU TIapaMeTpaMu JTUCKPETHUX BXOJIB / BUXOIB. Lle mosCHIOEThCS THM,
0 y 3B'SI3KYy 3 MIKPOMIHIATIOPU3AIIEI0 E€IEKTPOHHUX KOMIIOHEHTIB BIJIKpHUIIACS
MOYKJIMBICTh MABUIMUTH HamiiHICTh [1JIK numstxom 3MmeHIIeHHs duciia iaT B HOro
KOHCTPYKTUBHOMY BHKOHaHHI. Hepinki oaHormiaTHi BapianTu. He3Baxkarouum Ha
HE3MIHHY KOH(]Irypariro mo 4uciay BXOIIB / BUXOAIB 0a30BOi MOJEeil, MPAKTUYHO
Bci Mam [IJIK MaTh MOXIIMBICTD MIAKIIOUEHHS MOIYIIB PO3IIUPEHHS 3
ajanTepaMy aHaJIOTOBUX 1 JOJATKOBUX TUCKPETHUX BXOA1B/BuxoAdiB. IligkmtoueHHs
caMe MOJYJIB PO3MIMPEHHS mepecihiaye aBi MeTu. I[lo-mepine, 3a06e3nedyuTn
MEPEIIKOI03aXUITICHE BBEJICHHS CUTHAIIIB 3 BIIIAJICHUX JATYUKIB, IO JOCITAETHCS
NUIIXOM Tepefavi JaHWuX BiJl MOIYJS PO3IMMPEHHS 10 0a30BOi Mozem To
cnermianbHii nudposiii marictpani. JloBkuHA Takoi MaricTpajli MOXE IOCSTaTH
JEKUIBKOX COTEHb METPIB, TOMY CXEMOTEXHIYHE BHUKOHAHHS LHU(PPOBOI YACTUHU
ajanTepiB PO3UIMPEHHS] 3HAYHO BIJIPI3HSETHCS Bl AHAJIOTIYHUX 32 (PYHKUIAMHU
IHTEerpoBaHUX ajanTtepiB. [HOI Taki aganTepu HA3UBAIOTh MOJYJISIMU B1IaJICHOTO
BBeICHHS. | TijbkM, MO-apyre, MOAYJl PO3LIMPEHHS CIOY>KaTh JJiA 301IbIICHHS
yhuciaa BXoAi/BuxomiB. Sk mpamno, wMam IIJIK wmarore naBa crmocoOu
MpOrpaMyBaHHS: 3 JIOMMOMOTOI0 KHIIIEHHKOBOTO TIporpamMaTopa abo uepes intepderic
MOCIIZOBHOTO OOMIHY 3 BHUKOPHUCTAaHHSIM 3acOo0iB pO3pOOKH, peayi30BaHUX Ha
nepcoHaabHoMy Komm'torepi. Jms nHaitnmpocrtimmx IIJIK (4iTko mpocTexyeTbes
MparHeHHs 10 peai3aiii pexuMy IporpaMyBaHHS «Ha JIHID», MPU SKOMY HE
noTpiOHO HisKkuUX noaaTtkoBux npuctpoiB (auB. LOGO 1 TeleSAFE).
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[Mpaktruno Bci IIJIK manoro ¢opmary miarpumyioTh OAMH ab0 KUTbKa
IPOTOKOJIIB OOMIHY JIOKaJbHUX TMPOMHUCIOBUX MeEpek. MepexeBl MOXKIUBOCTI
CTaIOTh OJIHIEIO 3 TOJIOBHUX XapaKTEPUCTUK BUPOOIB TAHOTO KJIacy.

Posrissnemo oxpemi 3pasku manux IIJIK. Simatic S7-200 1 Modicon TSX
Micro — naiimBuakoxgiroui i motyxHi cepen mamux [LIJIK. biams3pkuit mo HuUX, 3a
¢dbynkionansHuMu MoximBocTsMu DL205 PLC Direct. ®dipma PLC Direct by
KOYO — nopiBHsIHO HOBa Ha YKpaiHCAKOMY PHHKY 3ac001B aBTOMaTH3aIlli, ajie Hajae
noHU psg [JIK 3 myke Xopommmu TeXHIYHUMU XapaKTePUCTUKAMH.

JoBoni opraniyamii HoBuil ManeHpkuii LOGO ¢ipmu Siemens. B
CJIEKTPOTEXHIlll Woro HaBiTh Ha3uBaroTh He I[IJIK, a yHIBepcaabHUM JIOTIYHUM
moxayiem. [lonoBuny 1uionn nepenuboi manen kopnycy LOGO 3aitmae rpadiunmii
PKI nucnneil, Ha SKOMy 3a JOMOMOIOI0 HIECTH KJaBill MOXKHA «310paTu» cxemy
komyTaiii 3 30 ¢yskmionansHUX MoayaiB. LOGO 3amam'sitae mporpamy y FLASH
naMm'ati 1 OyJae peani3oByBaTH 3aJaHuil anroput™m komytamii. ITpu HeoOxigHOCTI
KOHTpOJIEp MOXKe OyTH TepenporpaMoBaHUil Ha Micili ycTaHOBKH. [Ipuctpiii mae
3aXUCT B1Jl HECAaHKIIIOHOBAHOI'O JOCTYILY.

Oco0muBy yBary cmig npuaumtu pany [IJIK TeleSAFE. Bin sBnsie co6oro
HOBY JiHit0 [1JIK — KoHTpoOJIepy Ui BIAAAIEHUX CTaHUIN 300py JaHUX 1 yIPaBIIIHHS.
bazoBa monens I1JIK mae Bchoro Bij TphOX J0 I'STH TUCKPETHUX BXOiB/BUXOJIB,
asie 00OB'SI3KOBO OCHAILlEHA ajjanTepaMu aHajioroBux BXxojiB. KoHTponepu MaroTh
BOY/IOBaHMI TOJIMHHUK/KAJIGHJAp JUIsl CKJIaJlaHHs apXiBiB gaHuXx. OCHOBHA puca IUX
I[UIK — BupatHa komyHikamidHa THy4YkKicTh. TeleSAFE wmoxyTh mnpamoBatu 3
KOMYTOBaHUMHU a00 BHUIUICHUMHU Tele(POHHUMH JiHIAMH a00 paaioiHIAMH.
[Iporpamua miarpumka TeleSAFE no3Bosisie mpaioBatu npakTUYHO Yepe3 Oyab-sKy
mepexy. [IJIK TeleSAFE BcenoroniHi, BOHH €1H1 cepel 3alPONOHOBAHOTO CIIUCKY
MOXYTb €KCILTyaTyBaTHUCS IPU MIHYCOBI1i TemMneparypi.

12. BUBIP MTIPOMUCJIOBUX KOHTPOJIEPIB
12.1. Kputepii BUOOpY MpOMHUCIOBUX KOHTPOJIEPIB
12.2. AnexBaTHICTh (DYHKIIIOHAJILHO-TEXHOJIOTIYHOT CTPYKTYpH 00'€KTa
12.3. IIponykTuBHicTh KOHTpOaepiB aist ACYTII
12.4. Cneuianbhi Moy KoutposiepiB st ACYTII

KitouoBi cnoBa: kputepii BUOOpPY, aJ€KBATHICTh, MPOIYKTUBHICTb, ONTHUMAaJIbHE
CHBBIAHOIIEHHS, CIIEI[iaTbHI MOJTYITI.
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12.1. KpuTtepii BUOOpPY NPOMHUCIOBUX KOHTPOJIEPiB

[UIK oTpumanu mIMpOKE 3aCTOCYBAaHHS y BCIX OOJIACTSIX MPOMHUCIOBOTO
BUpOOHUIITBAa. Benuka 1 mBuako3minHa HoMmeHkIatypa [1JIK Ha puHKYy BUPOOHMKIB
3ac00iB aBToMaTH3alii BBOAUTH po3poOHUKIB ACYTII B ckpyTHy cCHUTYyaIiio IO
iXHPOMY BHOOpPY, BUXOJSTYM 3 €EKOHOMIYHOI JOLIFHOCTI IIEBHOTO THUITY KOHTpOJjepa 1
H10ro KOHKPETHOT'0 BUPOOHHUKA.

Axmo cnouatrky [IJIK cunpHO Bifpi3HSUIMCS 3@ SKICTIO BUTOTOBJICHHS
KOMIIOHEHTIB (TEXHOJOTis), (PyHKIIOHANBHICTIO (HaOlp 0a30BHX 1 CHEiaJbHUX
GyHKIIH), TPOAYKTUBHICTIO, CTPYKTYPOIO JIOKAJIBHOI IIIMHU YIIPABIIHHA 1 TaHUX AJIs
3B's13ky 3 [ICO, cucreMHUMH NOporpaMHUMH 3aco0aMu, 1HCTPYMEHTaIbHUMHU
nakeTamu Juisi po3poOku mpukianHoro 113 1 3aco0iB A1arHOCTUKH, TO CHOTOJHI €
TEeHJICHIIIS1 10 30JIM>KEHHS BChOTO criekTpy xapaktepuctuk [1JIK.

Ha punky I[TJIK Oynp-sxa npeactaBHUIbKA PipMa (BITUM3HSIHA 200 3apy0ixKHA)
MOKE€ KOMIIETEHTHO 3asBUTH MPO 3aCTOCYBaHHS CBOiX KOHTPOJEPIB B IIMPOKINA
00JacTi MPOMMCIIOBOT aBTOMaTu3allii. 3a SKUMH X KpuTepisimu obuparotbes [1JIK
JUTsI KOHKPETHOT LIeHTpaiizoBaHoi abo po3noauienoi ACYTII?

[IpononytoThcA pi3HI BapiaHTH 0a30BUX KpUTEpIiB npu owiHLi Bubopy ITJIK:
* TEXHIYHI XapaKTePUCTUKHU;
* eKCIUTyaTallifHl XapaKTepUCTUKH;
* CII0>KMBYI BIACTUBOCTI.

VY pizuux Bapiamisx [JIK ormiHOOTECS 3a MIBUAKOAIEI, MPOTYKTUBHICTIO,
oOcsiroM  mam'siTi  OporpaMm,  KUIBKICTIO — KaHajJdiB  BBEJCHHS/BUBEACHHS 1
(yHKIIIOHATbHUMU BIIACTUBOCTSIMHU.

Ominka [IJIK 3 TexHIYHMX 1 €KCIUIyaTalliiHUX XapakTEepUCTHK 1 3a
CIIOKUBYMMM  BJIACTUBOCTAMU € IIPUPOJAHOIO, aje 1I HE MOXHA Ha3BaTu
BCeOXOIUTIOI0400. Hanmpukia, He BpaxoByIOThCS KOMYHIKaliiHI MOKIIMBOCTI, MiCIle
B 1epapxii cucreM ACYTII 1 iHII XapaKTepUCTHKU.

[TponoHyIOThCS HACTYITHI BUMOTH, IKUM MOXKYTh 3a710BosbHsTH [1JIK:
* aJICKBATHICTh (DYHKI[IOHAJIbHO-TEXHOJIOTIYHOI CTPYKTYpH 00'€KTa;
* ONITUMAJIbHE CITIBBIAHOIIEHHS I[IHA-TTPOTyKTUBHICTb;

* IIUPOKAa HOMEHKJIATypa CIeIiali30BaHUX MOMYNIIB (MEpeXeBl MOy, MOyl
3Ba)KyBaHHS, YIIPABIIHHSA PYyXOM Ta 1H.);

* MOKJIMBICTb MTOOYJOBU CUCTEM PE3EPBYBaHHS Ta MPOTUABAPIMHOIO 3aXHUCTY.
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12.2. AjeKBaTHICTh (PYHKIiIOHAJIBbHO-TEXHOJIOTIYHOI CTPYKTYPH 00'€KTa

[enTtpanizoani Ta posnoauieHi ACYTII npeacTtaBisitoTb co0010 i€papXiduHy
CTPYKTYPY, IO CKJIAJIAE€THCS 3 PSLY PiBHIB.

Jlist mertpanizoBanoi ACYTII ne taki piBHi, SIK:
* TUCIIETYEPCHKUM;
* [IEXOBUU;
* TEXHOJIOTTYHHUH.
Jns posnoainernoi ACYTII nie piBHi:
* TUCHETYEPCHKUM;
* [IEXOBUIA;
* JIOKAJIbHUI;
* TeXHOJIOTTYHHUH.
[TJIK BUKOpHUCTOBYIOTHCS Ha IIEXOBOMY 1 JIOKAJIbHOMY PiBHSIX.

3acTocyBaHHS KOHTPOJIEPIB Ha 1€XOBOMY piBHI 1eHTpaiizoBanoi ACYTII
MTOBWHHO BiJMOBiaTH TAKUM OCHOBHUM BHMOTaM:

e JokajgpbHa abo ToJbOBa (IPOMHUCIOBA) IMKWHA OOMIHY MIDK KOHTPOJEPOM 1
posnoaiienuM (Bigmanenum) [ICO (Hampuknaa, Modbus Plus, PROFIBUS) 3i
IIBUIKICTIO OOMiHY He MeHte 1 MoiT/c;

* iHAyCTpiaJibHA IMHA OOMIHY MIXK KOHTpoJiepoM 1 APM nucneruepa;

* KUTbKiCcTh 3M1HHMX Ha ofuH [IJIK nepeBuirye 280/112 nuckpeTHUX/aHAIOTOBUX;
* OC peanbHOro 4acy;

* CUHXpOHI3allisl yacy;

* 00po0OKa nepepuBaHb;

* KOHTYPH PETYJIIOBAaHHS;

* apX1BYBaHHS JIAHUX;

* cUCTeMa pe3epByBaHHs (HE 00OB'SI3KOBO);

* IpOrpaMyBaHHs B peXKHUMi peanabHoro dacy (on-line).
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OnTtumanbHUMU, 3 Ii€i TOYKH 30py, € KoHTpojepu 3 muHo0 VME a6o 3
JIOKAJIBHOIO IMUHOIO i1 oOMiHy manumu 3 BOymoBanumu [ICO, Hampukian,
koHTpoepu Tty VME9300-42, IUC9000 (Kontron), SIMATIC S5-115F, SIMATIC
S7-400 (Siemens), Premium, Quantum (Schneider Electric) 90-30,90-70 GE (Fanuc),
cepii 6000 (Octagon Systems). 3acrocyBaHHsS KOHTPOJICPIB Ha IIEXOBOMY piBHI
posnoauienux ACYTII ananoriuHo iX 3acTOCYyBaHHIO Ha II€XOBOMY pIBHI
nenTpanizoBanux ACYTII, 3a BUHATKOM HACTYIMHUX OCOOJIMBOCTEM:

* 000B'I3KOBa CUCTEMA PE3EPBYBAHHS;
* KUJTBKICTh 3MIHHHMX Ha cucTemy aocsrae 1000;

e 111 OOMIHY JaHMMH MDK LIEXOBUM KOHTPOJUIEPOM 1 JIOKAJIbBHUMH KOHTpPOJEPAMHU
BUKOPHCTOBYETHCS MOJIbOBA IIMHA.

[lum Bumoram BiAmoBigaroTh KoHTposiepu Tumy VME9300-42 (Kontron),
SIMATIC S5-115F, SIMATIC S4-400H (Siemens), Premium, Quantum (Schneider
Electric). 3actocyBaHHs KOHTpOJIEPIB Ha JIOKaIbHOMY piBHI po3noainenux ACYTII
MMOBHUHHO BIJIIOBIJaTH TAKUM OCHOBHUM BHMOTaM:

* JIOKaJbHA MOJIbOBA HIMHA OOMIHY MK KOHTPOJIEPOM 1 PO3NOAUIEHUM (B1IAAIEHUM )
[ICO (manpuxmnan, Modbus Plus, PROFIBUS) 31 mBuakicTio 0OMiHy HE MEHIIIE
1 Mo6it/c;

* I0JIbOBA IIIMHA OOMIHY MIXK JIOKQJIbHUM 1 IEXOBUM KOHTPOJIEPAMU;

* KiTbKicTh 3MIHHHX Ha oxuH [1JIK nocsrae 280/112 nuckpeTHHUX/aHAIOTOBUX;
* OC peanpHOrO 4acy;

* MATPUMKA CUHXPOHI3alli yacy;

* KOHTYpH PETYIIOBaHHS;

* IpOrpaMyBaHHs B pEXKHUMI peajbHOro dacy (on-line).

[lum Bumoram BiAnoBigaroTh KoHTposiepu Tuny [UC9000, SMART 1/O
(Kontron), SIMATIC S7-300H (Siemens), Premium, Compact (Schneider Electric),
90-30 (GE Fanuc).

B okpemy rpyny BUAUISIOTHCS KOHTPOJIEPH IS HACTYTTHUX 3aCTOCYBaHb:
* KOHTpOJIepH TpoTuaBapiitHoro 3axucty (I1A3);
* KOHTpoJepu 300py BiaganeHux kaHamis Teaemexaniku (RTU).

Kontponepu IIA3 3acTocoBylOThCS B CHUCTEMax MPOTHABAPIMHOI 3aXHUCTY.
Oco06muBocti cuctemu [TA3 nonsiraroTh y HACTYITHOMY:
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* BICOKa T'OTOBHICTh CUCTCMU,

* koHTpoJjep [1A3 moxxe Oyt BUIIICHUH 3 CUCTEMH B OKpEeMUI OJIOK, SIKIIO CUCTEMA
ITA3 Bxoauth 10 cknaxy ACYTII;

* pe3epBYBaHHS JUKEPEIN KUBIICHHS CUCTCMH,
* MaJIMA 9ac PeaKIlii CHCTEMH Ha TOJIIf0 (IepepUBaHH);

* BBEJICHHA AQHAJOTOBUX CHUTHAJiB 0e3 MYJIbTHIUIEKCYBaHHS  BUPOOIIAETHCS
BrucokomBuakicHuMU Moayisimu [1CO 3 i3omsmiero Mixk kKaHanu He MeHI sk 1500 B.

JlaHuM XapakTEepPUCTHKaM IIOBHOIO MIPOIO 3aI0BOJIBHSIOTH KOHTPOJIEPH
SIMATIC S5-115F (Siemens), Premium, Quantum (Schneider Electric), 90-30,
90-70 (GE Fanuc).

KoHTposepn BXxomaTh a0 cKiamy oOJagHAHHS aBTOMAaTH30BaHUX CHCTEM
koHTpouto 1 yrpaBiiHHA (ACKY) BignaneHuMu 00'ekTamu, e 3aco0M KOMYHIKaIlii Ta
JOCTYITy 710 00'€KTy 3aTpyaHeHl. BllacTHBOCTI KOHTPOJIEPIB, IO BXOJATH JI0 CKIIaTy
ACKY BignameHux 00'€KTIB, TaKl:

* KOMYHIKAaI[I{HA MATPUMKA MOCTIJOBHUX 1 MOAEMHUX KaHAIB;
* CTaHJIAPTHUHN MPOTOKOJI OOMIHY;

* pO3IMIUPEHHUII 11ama3oH Temneparypu Bija - 40 mo +60 °C;

* BOy/I0BaHa J1arHOCTHKA;

* IpOrpaMyBaHHs B pEXKHUMI peaibHOTo yacy (on-line);

* 3aXUCT BiJI MPOBAJIB KUBJICHHS 3a JOMOMOTroi0 Oarapei adbo OesnepebdiitHoro bXK.
Jlnst mx et dipmamu Schneider Electric 1 Bristol Babcock po3po6iieni criemianbhi
koHTpoJsiepu Compact 1 cepii Network DSC3000.

12.3. lIpoaykTuBHicTH KOHTPOJIEepiB Aas1t ACYTII
[TponykruBHicTs [IJIK O1iHIOETHCS 32 TAKUMU XapaKTEPUCTUKAM:
* yac 3UMTyBaHHA (BUOOPY) KaHATy TEJICBUMIPIOBAHHS;
* yac 00poOKu KOMaH/I (IBINKOBUX, JIOTTYHUX, OYJICBUX);
* yac 000pOTy MapKepa Ha 30BHIIIHIH 1IHHI;
* LIMKJI AOJATKY 3aBAAHHS MalicTpa (OMUTYBAJIbHOIO IPUCTPOIO);
* IPOITYCKHA 3JJaTHICTh JIOKAJIbHOT a00 MPOMUCIIOBO] LIINHY;

* [IUKJI JOJIATKY 3aBJaHHSI BUKOHABIIS (OMUTYBAHOTO MPUCTPOIO).
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Onuum 3 icrotaux napametpis [1JIK € yac 3untyBanus (Te) KaHATY MOTYJIS
TeneBuMiproBaHHs. Lleil yac mpencTaBiseTbCS B TEXHIYHMX XapaKTEPUCTHKAX Ha
moaynb [ICO HessBHO y BUIIISIAL Yacy MEPETBOPEHHS aHAJIOTOBOTO MOAYJs (OJIU3bKO
50 MKC 11 THITOBOTO MOJYJISI) 1 B IBHOMY BUTJISIII HaBOAUTHCS B Mexkax 0,2...4,0 mc.
CymapHuii 4ac nepeTBOpeHHs 1 yac Ha 0OpoOKy pe3ynbTaTy (Yac apaiiBepa MOAYIIS
I1CO) BuzHauae T.

Yac o0pooxknm komauHa (Tox) Ma€Tbes B TEXHIYHMX XapaKTePUCTHKAX Ha
moaynb I{II B po3paxynky Ha oOpoOky 1K omepamiit. Ile wac BigHOCHUTBCS 10
00poOKM omepaHiB B J0JATKy, IMOOIYHO MOKHA OIIHUTH 3a OOCATOM J0JaTKy B
nam'ati nporpam. Sk mpaBuiio, 4ac 0OpOOKM KOMaH]l 3HAYHO MEPEBUIILYE CyMAapHUN
yac 34YMTYBAaHHS KaHaIB 1 B TNIACYMKY BH3HAaya€ 4Yac LMKy 3aBJaHHS B
iHCcTpyMeHTanbHOMY makeTi [TJIK.

Yac o6opory mapkepa (Tou) BU3HAUAETHCS IUKIAMHU 3YUTYBAHHS MOJYJIIB
I[ICO Ha nokaipHIM 1MHI a00 UUKJIAMU TOPUKIAIHOI 3aJadl Ha JIOKAJIbHUX
KOHTpOJIEpaxX, a TaKOX TMPOMYyCKHOK 3JaTHICTIO IIMHU. T, BHU3HAYAETHCS 3a
hopmyIioro:

Tow=(N-1) +n(T, + Ts + T) Toimer
ne N — KiJTbKiCTh BY3JIB;
N — KUIBKICTh 3MIHHUX
T, — 4ac 3anury;
T, — 4ac BIAMOBIAL;
T, — 9ac X0JIOCTOTO XOY;
T6ime —9ac nepegadi 1 6iTa B CEKyHAY.

Ha puc. 12.1. i 12.2. nani THMYacoBi CIIBBIHOIICHHS UKy MOAATKY, Tex 1
Tow, (1€ Tsx — Wac 3umTyBaHHS KaHamly;, T,y — 4ac obopory mapkepa; T,y — 4ac
3UNTYBaHHS MOIYJIS; T, — 4ac 3UMTYBaHHS BY3J1a) JJIS OMMMTYBAHHS Ha TIPOMHUCIIOBUX
muHax Modbus Plus i Profibus.
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[Mukn nogaTtky Maiictpa

TOM

Tax

T3M 1 T3M2

Puc. 12.1. OnutyBanHs Ha npomucioBoi muH1 Ty Modbus Plus

Yac 000poTy Mapkepa Ha JIOKaJbHIA 1 MPOMHUCIOBIA IIMHI PIBHUM IUKITY
JOJIaTKy By3Jla JaTyuka (MaicTpa) Ha IOIWHI 1 MOXE OyTH MEHIUMH 3a MPOMYCKHY
3naTHICTh WMHU. LMK 1nonaTKy By3jla BUKOHABIS Ha IPOMHUCIOBOI IIWHI HE
MOBUHEH TEPEeBUILYBATH Toy, 1HAKIIE MpOrpamMa HE BCTUTHE MIATOTYBATH JlaHl JUIs
onutyBaHHs. [luki momarky MaiicTpa Ha MPOMUCIOBIN IMIMHI MOXE OyTH MEHIIE
UKy JOJaTKa BUKOHABIIA, aje MpU IIbOMY HE B KOXXHOMY IHUKJI JIOAATKY MancTpa
JaH1 MOJU(DIKYIOThCS.

[ukn nomatky MaricTpa

L
L 1

K1 K2 MKn

T313 1 T3B2 T3BN

Puc. 12.2. OnutyBaHHs Ha MPOMUCIIOBIH muHI TUity Profibus
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Tabmus 12.1.

Jliniiika KOHTPOJIEPIB BiJ OCHOBHMUX BUPOOHUKIB

Dipma JliHilika BEpXHbOTO Jliniiika Jliniiika
P pIBHS CEPEAHBOTO PIBHS | HUXKHBOTO PIBHS
Kontron VME9300 IUC9000 Smart 1/o
Siemens SIMATIC S7-400 | SIMATIC S7-300 ET200
Slgrencetlr?sr Quantum Premium Micro/Nano
GE Fanuc 90-70 90-30 VersaMax

Y tabn. 12.1. npencrasieHi JiHIAKKA KOHTPOJIEPIB BiJl OCHOBHUX BUPOOHHKIB.
JIiH1liKa KOHTPOJIEPIB € TPYIOK0 KOHTPOJEPIB 3 OAHAKOBUM KOHCTPYKTUBOM, PIBHUMU
(GYHKIIOHATEHUMU MOXJIMBOCTSIMH, aJI€ 3 P13HOIO MPOTYKTUBHICTIO B 3aJIKHOCTI BiJl
LII1. JIiHi#iku KOHTPOJIEPIB y PI3HUX BUPOOHUKIB JIE)KAaTh B OAHOMY IIIapl 3 PIBHUMHU
TUIIOBUMH PIIICHHAMH KOHCTPYKTUBY, Ha0opy GyHKIiH, miibHOCTI KaHatiB [ICO ta
1. JIiHIdKK TOAUIAIOTECS 3a piBHAMU (Tabm. 12.1.):

* JIIHIMKA BEPXHBOTO PiBH (ITOTYKHI LIEXOB1 KOHTPOJEPH, AK npasuiio, Ty VME);

* JiHiMiKa cepeaHboro piBHA (KoHTpojepu jokanbHOro piBHa ACYTII, cepennboi
MPOJYKTUBHOCT1);

* JIHIAKA HUXHBOTO piBHA (KOHTpojepu — iHTenektyanbHl [ICO mng 3B'sI3Ky 3
PO3MOAUIEHUMH 00'€EKTaMu).

B oaniit miuidmi [IJIK Bigpi3HSIOTECA 32 MPOIYKTHUBHICTIO LEHTPATBHUX
MPOIIECOPiB 1 IX KoMyHIKaliiHuMu MoxuiuBoctsaMu. Bapricts [IJIK B ogHOpiBHEBUX
JiHIAKaX PI3HUX BUPOOHUKIB KOHTPOJEPIB OJIM3bKa O PIBHOTO HOMiHANY. B psay
onauiel mHiMku BapTicTh [IJIK Moxe konuBatucs B Mexkax BaptocTti LI1.

12.4. CneuniagnizoBani MoayJi koHTpoJsepiB piasa ACYTII

[Topsin 3 TpaAUIIHHUMU MOMYJISIMU JUCKPETHHUX, aHAJIOTOBHUX 1 MOCIITOBHUX
KaHaJIIB HA PUHKY MPOMUCIOBUX KOHTPOJIEPIB € Hila JJi1 HAOOpPYy CIeliaii3oBaHuX
MOJMYJIB, SIKI PO3IMIMPIOIOTH HOMEHKIIATYPY CIIEKTpa 3aCTOCYBaHHS MPOMHCIOBUX
KoHTposepiB. Ckiaj creriagi3oBaHuX MOAYJI1B HACTYITHUM:

* MOJIYJIl KOMYHIKaIIiifHi;
* MOYJi-TIYHJIBHUKH,
* MOJTyJIi YaCTOTHI,

* MOAYJI1 3BaXKyBaHHS,
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* MOJYJIl YIIPABIIHHS PYXOM;
* MOJTYyJIi 3aXUCTY;

* MOIYJTi IIBUAKICHOTO aHAJIOTOBOTO BBEJCHHS JUISi CHCTEM BHMIPIOBaHHS B
pealbHOMY Yaci.

13. CACTEMHY TIPOTUABAPIHHOI'O BAXHCTY B ACYTII
13.1. HeoOx1aHICTh 3aCTOCYBaHHS POTHABAPIHHOTO 3aXUCTY
13.2. Ilpu3HayeHHs CUCTEMHU 0€3MeKH THYYKUX BUPOOHUIITB
13.3. IIpuznauenus cuctemu [1A3 B ACYTII
13.4. 3ab6e3neuenns cucremu [1A3
13.5. 3a0e3neuenus HagiiHOCTI B cuctemi [TA3

KirouoBi crnoBa: mMopepHizaiisi, npotuaBapiiinuii 3axuct (I1A3), aBapiitHi monii,
3a0e3ne4eHHs HallHOCTI, METO/1 0OPOOKH.

13.1. HeoOXiaHicTh 3aCTOCYBAaHHSI MPOTHABAPIIfHOTO 3aXHCTY

VY cyuacHiil yKpaiHChKil POMHUCIOBOCTI BKIIMBOIO OCOOJMBICTIO PO3BUTKY €
MOJICpHI3aIlisl 3acCTapiiuX aBTOMATH30BAHUX CHCTEM YIIPABJIIHHS TEXHOJIOTTYHUMH
npouecamu. HeoOXiaHICTh MOJEpHI3allli MOSCHIOETHCS HACTYMTHUMH MPUYUHAMU:

* KPUTUYHUN CTaH OCHOBHUX BUPOOHHYUX (POH/IIB;

* HEOOXIAHICTh JOTPUMAHHS MKOPCTKUX MIDKHAPOJHMX CTaHIApTIB 3 O€3MeKu
BUPOOHMIITBA, 0COOJIMBO BUOYXOHEOE3MEUHOTO;

* HeoOX1HIcTh 3acTocyBaHHA B ACYTII cydacHOro KOHTpOJIEpHOTO OOJaJHAHHS HA
0a31 BIAKPUTUX CTaHAPTIB, pO3p00OK B 00JACTI CUCTEM PE3EpBYBAHHS Ta aBapiiHUX
3aXMCTIB BiJ JIiJIEPIB PUHKY CUCTEM aBTOMAaTHU3AIlii.

Posrnsaemo HaiiBianoBinanbHimmil enemeHT ACYTII, skuif 3acCTOCOBY€EThCS B
THYYKOMY 1 BHOYXOHEOE3MEeYHOMY BHPOOHHUIITBI — CHCTEMi MPOTHABAPIHOTO
3axucty (IIA3). Cucremu IIA3 3Haxomars mupoke 3actocyBaHHs B ACVYTII,
3Ba)KAlOUM Ha MIABHUINEHI BUMOTM Ha aBapiiiHy CHUTYyalliio, 301JIbIIEHOTO piBHSA
aBTOMATHU3aIlli TEXHOJOTIYHUX TMPOIECIB, MO0 NPU3BOAUTH O 30UIBIICHHS
WMOBIPHOCTI BUHUKHEHHSI aBapiitHOi cuTyaIri.

Cucremu ITA3 noaingroThCS HA ABI CTPYKTYPH:
* [IA3 B cuctemax 0e3neKu THy4YKUX BUPOOHULITB;

* [TA3 B ACYTII Bubyxone6e3neqyHux BUPOOHUIITB.
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13.2. Ilpu3HaveHHs CUCTEMH Oe3MeKN THYYKMX BUPOOHUIITB

Cucremn Oe€3NEeKd THYYKHX BUPOOHUITB BUKOHYIOTh (YHKIi 3aXUCTy
poboUYoro rmepcoHaqy 1 MAaIIMHHOTO OOJIaJIHAHHS TIPM BUHUKHEHH1 aBapiitHO1
cutyamii. Monaymi Oe3meku abo BXOIATH JO CKJIaaAy MOAYJIB KOHTpPOJepa
(manpuknan, TSXPAY s cimeiicTBa koHTposepiB Tumy Premium ¢ipmu Schneider
Electric), abo € aBronomanmu (PREVENTA, ESTOP) i MoxyTh iHTerpyBaTHCS B
ob6nagHanHs madgu apTomatuku ACYTII.

ABTOHOMHI MOAYJ1 6e3MeKky MPU3HAYEHI A1 MOHITOPUHTY aBapiiHO1 3yTUHKA
1 BHUKOPHCTOBYIOTHCS [IJIsi OE3MEYHOTO PO3PHUBY OAHIET ab0 IEKUIBKOX CXeM
YOpaBIiHHSI ~MeXaHI3MOM. Moyl  3a/I0BOJIBHSIIOTH  BUMOTAM  €BPOIEHCHKUX
crangaptiB EN 418 — nys apapiitnux 3ynuHok 1 EN-60204-1 — miist cxem 6e3nexu. L1
CTaHJApTU [IIOTh B OCOOJMBHUX BHIIQJKaX, /i€ O MPUCTPOIO aBAPIMHOI 3yNMHUHKHU
Mpea'sIBISI0ThCS BUMOTH PO3IMKHYTH KUIbKa CXeM (aBapiilHa 3ylMHKa HEenpsaMoi Jii).
Moyl MOHITOPUHTY aBapiitHOI 3yNMUHKK OCHAIEHI OJJOKOM Oe3MeKH Ha anapaTHIii
JIOTIIi, IO ympaBisie aBapiitHuM 3ynuHKoro. lle 3abe3neuye pyHkIio Oe3nexu 10
kareropii 3, BinmoBigHO 10 ctangapty EN-954-1. JlogatkoBo B MOAYJsIX aBapiidHOL
3YIIUHKHU Tiepen0adeHa MOBHA JIarHOCTUKA CHUCTEMH Oe3NeKkH (3YMTYBaHHSM CTaHy
KHOIIOK a00 0OMEXyBaJbHUX BUMHUKAUIB y BXIJHOMY JIAHI[IO31 aBapiiHOI 3yNHUHKN),
KOHTYP 3BOPOTHOTIO 3B'SI3Ky 1 KOHTPOJIb ABOX JIAHITIOTIB BUx0ay. CucremMu O€3MeKu,
noOy/1IoBaH1 Ha aBTOHOMHMX MOJYJISIX, BIJMOBIJIAIOTh Cy4aCHUM CTaHAApTaM, ajie
BUKOPUCTOBYIOTHCA B OCHOBHOMY B IeHTpanizoBaHux ACYTII 1 aBToMatu3oBaHux
CUCTEMAax 3 YHCIOBUM IporpaMHuM ympasiinasaM (UITY).

VYV posnonutennx ACYTII miaxin B peanizaiii CUCTeMH O€3MeKH IS
ob6cmyroBytodoro nepconany I[ITK i 30epeskenHst 001aiHaHHS IOBUHEH OyTH 1HIIIAM.

HeoOxiaHICTh ynpaBiliHHS NPUCTPOSIMU HA 3HAYHIN BIJCTaHI TPU3BOAUTH J10
CTBOPEHHSI PO3MOJIIEHOr0 0JIOKY eKCTpeHoi aBapiitHoi 3ynuHku (BEA3), ocHOBHMI
MEXaHI3M YIpaBliHHS sKoro nepeOyBae B madi I[EXOBOrO0 KOHTposuiepa abo
cnemianpHii madi kontposiepa BEA3. BukonaBui BEA3 BOynmoBytoThest B madu
ABTOMATHKH, SIKi 3a]isTHI B €KCTpeHil aBapiiHii 3ymuHIl (EA3).

Posnoainennit BEA3 3a6e3neuye HactynHi GyHKITIIT:

* MOHITOPUHI KHOMOK TyJibTa aBapiiHOi 3YNUHKU JJIsI HEraHOi 3YNUHKH
BUKOHABYOI'0 O0JaJHaHHS cUCTeMU (aBapiiiHa 3ynuHKa kareropii 0 BiAMOBITHO 110
crangapty EN - 418);

* amapatHa EA3, 110 He 3aJI€KUThH BiI KOHTPOJIEPA;
* pe3epByBaHHs JlaHLora EA3;

* MOHITOPHHT JiKepena kuBjeHHs BEA3;
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* raJibBaH1YHAa 130JIS1Iis1 BXITHUX 1 BUX1IHUX JIAaHIIOT1B KomyTailii BEA3;
* 3aXHMCT BX1IHUX 1 BUX1JHUX JaHIOriB komyTtaiii BEA3 Bin nepenamnpyru.
13.3. Ilpuznauenns cucremu ITA3 B ACYTII

Ha puHKY mpOMHUCIOBUX KOHTPOJIEPIB OKpeMy Hilly 3aiiMaioTh MpOrpaMoBaHi
goriuni koHTpojepu (IIJIK) mms 3acrocyBaHHS B cHCTeMax MPOTHABAPIHOTO
3axucTy. Cucremu I1A3 npusHayeH1 s MIATPUMKHA TEXHOJIOTIYHOTO OOJagHAHHSA 1
BUPOOHUIITBA B OE€3MEYHOMY CTaHi, CBOE€YACHOMY BHSBJICHHI 1 TIONEPEKECHHI
aBapiiHOiI cuTyarlii, IpoOBeJCHHI aBapiiiHUX OJOKYBaHb 3a 3a/IaHUMHU AJITOPUTMAMH B
pa3i BUHUKHEHHS aBapiiHOI CUTYyallli, a TaKOXX 3yMUHKH TEXHOJOTIYHOTO IMPOLECY 1
o0JialHaHHS Ta MEPEKIIaay KepyrounX MEXaHi3MIB B O€3MEUHUN 11 HABKOJIMIIIHHOTO
CepelIoBHUIIA 1 IEPCOHATY CTaH.

3rigao I1b 09-170-97 ACVYTII nosunna Bignosigatu Bumoram I'OCT 24.104-
85 «CucrteMu aBTOMaTUYHOTO YIPaBIIHHS TEXHOJOryHMMHU mponecamu 1 [1A3 Ha
0a31 3aco0iB  OOYHCITIOBAILHOI Ta MIKPOMPOIIECOPHOT TEXHIKU», TEXHIYHOTO
3aBJaHHSAM Ha CUCTEMY 1 3a0e3IeuyBaTH HACTYIIHI (PYHKIIi:

* IOCTIHUI KOHTPOJIb MTApaMETPIB MPOLECY 1 YIPABIIHHSA PEKUMOM I TIATPUMKHU
pEriiaMeHTOBaHUX 3HaY€Hb LIUX MapaMeTpIB;

* KOHTpOJIb Tparne3fgaTHoro craHy cucreMu ITA3 1 peectpauis copaibOBYBaHHS
3aXHCTIB;

* MOCTIWHUN KOHTPOJIb CTAaHY HABKOJIHUIITHHOTO CEPEIOBUINA B MEKax 00'€KTa;

* TMOCTIMHMM aHami3 3MIHM TapaMeTpiB B CTOPOHY KPUTUYHUX 3HAYEHb 1
MIPOTHO3YBAaHHS MOJIUBOI aBapii,

* KOHTPOJIb 32 I0NOMOT010 3ac001B ynpasiiHHs 1 [TA3 3a po3BUTKOM 1 JIOKaJ13aIli€r0
HeOe3mevHo1 cuTyailii, BUOIp 1 peatizallisi ONTUMAIbHUX KEPYIOUUX BIUIHBIB;

* MIPOBEJICHHA ormepamnii 0e3aBapiiiHOro MyCKy, 3YNMHUHKU 1 BCIX HEOOXIAHMX ISt
OO IEPEMUKAHB;

* Bupauya iHopmarii mpo cTaH Oe3MeKu Ha O00'€KTI B BUIIECTOAILY CHCTEMY
yIpaBIiHHS.

Anpo cucremu IIA3 cTaHOBUTH NPOMHCIOBUN KOHTPOJIEP, SIK MPaBUIO
pe3epBOBaHUM 3 omepalliiHo cucteMoro peanbHoro uacy. lBuakomis TIJIK He €
BUpPIIIAJILHUIM MOMEHTOM B 00poOIll aBapiiiHux curyamii. KoHTposnep 3axucriB
MOBUHEH MAaTH KOMYTallliH1 MOKJIMBOCTI 3 BUXOJIOM Ha JIOKAJIbHI IITMHH.,
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13.4. 3a0e3neuenns cucremu I1A3
Jlns 3abe3neuenns cuctemu [TA3 HeoOXigHO:
* MPOMUCJIOBHI KOHTPOJIEP, TOOYAOBaHMI HAa Cy9acHI! eJIeMEeHTHIHN 0a3i;

* BIIMOBOCTIiiKa CTpyKTypa KOHTpoJjepa (HampalloBaHHS Ha BIAMOBY HE MEHIIE
100000 roaun);

* CBOEYACHE BUSBJICHHS 1 MOTIEPEKEHHS aBapiiHO1 CUTYaIlii,
* BUCOKA PEaKTUBHICTh CUCTEMH Ha MO/Iit0 (TIepepruBaHHS);

* BUCOKOIIIBHIKICHHI aHAJIOTOBUM/AUCKPETHHM BBII;

* 130JTI0BaHHS KaHaJiB BBeJeHHs/BuBoay He MeHIe 1000 B;

* TyOJIFOBaHHS IPUCTPOIB BBEACHHS / BUBOY MIPU OJTHOYACHOMY CKaHyBaHH1 KaHaJIIB
KOHTpOJIEpAaMU CHCTEMH YIPABIIHHSA 1 3aXUCTIB, a TaKOX IIPU pPe3epBYBaHHI
KOHTpOJIEpa 3aXUCTIB;

* 3a0e3Mne4YeHHs HalIifHOTO Oe3nepeOiiHOoro XuBIeHH cuctemu [1A3;

* peanmizallis ajJrOpUTMIB CTYMIHYACTOI JIOTIKM JUIsl MYCKY, 3yNHHKH, OJIOKYBaHb
MPUCTPOIB YIpaBIiHHSA OO0'€KTOM 1 NPHBEASCHHS OCHOBHHUX OJIOKIB CHCTEMHU B
MOYaTKOBUi, Oe3aBapiiiHUi CTaH;

* oprasizauiga Oydepa aBapiiiHUX MOBIJOMIIEHb B MaM'sITI IPOrpaM KOHTPOJIEPa;

* JIOCTaBKa aBapliiHUX MOBIIOMJIEHb (TpaH3aklii) B peXUMI peajlbHOro 4Yacy Ha
BEpXHIH piBEHb B pOOOUY CTAHIIIIO;

* popMyBaHH4 1 30epiraHHs aBapiiHUX TPEHIIB B apXiBl poOOYO0i CTaHIIIi;

« BOyJOBaHa CaMOJMarHOCTHKA, siIka (PiKCye BIAMOBY 3 TOYHICTIO 1O THUIIOBOTO
€JIEMEHTY 3aMiHH;

* 3a0e3meueHHs rapsidoi 3amiHu MoayiB [ICO 6e3 BUKITIOUEHHS €IEKTPOKUBIICHHS
KOHTpOJIEpA.

13.5. 3a0e3neuenns HagiaocTti B cucremi ITA3

OcHoBHa mpobsieMa 3a0e3MeueHHs HAAIMHOCTI TOJsira€ B BHOOPI CHCTEMH
pesepByBanHs [IA3. I'pyntyrounce Ha npuitastTux mnpaBunax (IIb 09-170-97) i1
Bumorax ['OCT 24.104-85, dacto mpornoHyeThcs peanizyBatu cucremy I[IA3 3
pPE3epBYBAaHHSIM TpolleCOpHOr0o Moayis. Hemoniku pe3epByBaHHS MPOLIECOPHOTO
MOJTyJISl IOJIATAIOTh Y HACTYITHOMY:
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*HE BCI CyYacHI TMPOMHCIOBI KOHTPOJEPH MAalOTh MOMKJIHUBICTE MOOYIOBU
OaratompouecopHoi apxitekrypu. IIupoko BigOMUN BapiaHT 1€ KOHTPOJIEPH 3
muHo0 VME. Ate 11e 10CUTh 10pOoTri KOHTPOJIEPH;

* BIIMOBOCTIiiKa cucTeMa Tiependadyae CBO€YACHE BHUSBICHHS, MOMEPEIKECHHS
aBapiiiHOi cuTyallii 1 3a0e3rneueHHs] 3aMiHM HECIPABHOTO €JIEMEHTa CHCTeMH 0e3
HepepuBaHHs TEXHOJOriyHoro mnpouecy. Lle He 3abe3neudyerbcsi pe3epBYyBaHHAM
HPOLIECOPHOTO MOJTYJIS;

* Y BUXO/I1 3 JIay JKEpeIia )KUBJEHHsI KoHTpoJiepa cuctema [1A3 HenpanesnatHa;

*IpH BHUXOAl 3 Jaay apOiTpa (BiH HEOOXigHUI B 0araTOMpPOLECOPHIA CHCTEMI)
cucrema I[1A3 Henpanes3naTHa;

*B CHCTEMax 3 BHCOKOIIBUJIKICHUMHU NapaJieTbHUMU IIMHAMU JaHUX, aJpecu 1
yOpaBJiHHS, J€ MOXJIMBA TMOOyJA0Ba JIBOXIIPOIIECOPHOI apXITEKTYpH, YacTo
B1I0yBalOThCSl HemependadeHi BiAMOBU 3 HEMOXJIMBICTIO MPOJOBXKEHHS IMPOIECY.
HeoOxinne 3aranpHe CKuAaHHA a00 MEpPEeMHUKAaHHS >KMBJIEHHS KOHTpoJUiepa 1
IIepE3aBaHTAKEHHS ITPOTPaMy KOHTPOJIEPA, a 1€ HENPUITYCTUMO sl cucteMu [1A3;

* MY BUXO/II 3 JaJy OCHOBHOTO IPOIIECopa Pe3epBHUI MOXKE HE MIIXOIMUTH MPOIIEC
(6e3ynapHe nepeMUKaHHs), 3 OIVIAly Ha BAHUKHEHHS] KOH(MIIIKTHOI CUTYyallii Ha IIUH1
(3aBuCaHHs);

* Ha TPOIIECOPHUI MOJYyJIb MPHUMNAJAa€ 3HAYHA YacTKa BAapTOCTI BChOTO KOHTpOJIepa
(6imbme 50%). Tomy Bucoka HamiiHICTh cuctemu [1A3 mependavae pe3epByBaHHS
BCIX CKJIaJIOBUX YAaCTHH KOHTPOJIEPHOTO OOJIaTHAHHS, a caMe:

* pe3epBYBaHHS MPOLECOPA;

* pe3epByBaHHS JoKanbHO1 e 0oMminy TTL-TIICO;

* pe3epBYBaHHS KPENUTA;

* pe3epByBaHHs mxepena xuieHHs ([K) konTpoiepa;
* pe3epBYBAaHHS KOMYHIKalIMHUX 1HTEPENCIB.

A 11e BUIIMBA€ETHCS B TyOIFOBaHHS KOHTposiepa. Taka cuctema [TA3 3abe3neuye
100-BincOTKOBE «rapsye» pe3epByBAHHS.

Bucoka peaktuBHicTh cuctemu [IA3 peanizyeTbcs 3a JOMOMOTOIO JIBOX
meromiB. Ilepmmuii MeTon 3acHOBaHMM Ha 3aCTOCYBaHHI BHCOKOIIBHJIKICHUX
muckpetHux moayiiB I[ICO. JlomaTok KOHTpoJepa MpaIioe 3 MepepUBaHHSAMUA, TIPH
IbOMY B maM'sati kKoHTpoJiepa dopmyerhbesi kuiblieBuii Oydep (FIFO), 06’em sxoi
3QJIEKUTh Bl 4acy 30epeKeHHs apxiBHOro TpeHAy. HemomikoM maHOro MeTony €
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HEoOX1IHICTh 30epiraHHs MepeaicTOpii aBapiiiHOi MOAil B maMm'sTi KOHTpojepa, sKa
HE po3paxoBaHa Ha 30epiraHHs aBapiiHUX TPEH/IIB.

[Ipy BUKOpUCTaHHI JpPYroro MeETOJy aBapiiiHE MOBIAOMJICHHS, SKe
CYNPOBOKYETBCS MITKOIO dHacy (taimstamp), mepemaeTrbcs 13 BHUKOHYBAHOI B
KOHTpOJIEpl MPUKIATHOI mporpamMu Ha BepxHi piBeHb B APM. Came Ttam
00po0IIsieThesl epeaicTopist moii 1 30epiraeThesi aBapiiiHUil TpeH (Ha KOPCTKOMY
nucky). [Tam'siTe KOHTpoOJIepa BUKOPUCTOBYETHCS I (hopMyBaHHS Tabuilb 1 Oydepa
aBapIMHUX IOBIAOMJICHB, ajie¢ MPHU IbOMY HE MOTPIOHO BEJIMKOI0 00CATY IMam'siTi
Oydepa. Tpanzakiii BiAOYBalOThCS 3 BHUCOKOK IIBHJKICTIO, Ha TOPSJIOK BHIIE
TpaguiifHOro 0oO0MIHY Mik goaaTkoM 1 cuctemoro SCADA. Jlanuit meton He
BHMarae 3aCTOCYBaHHSI BUCOKOIIBUAKICHUX KOHTpousiepiB 1 moayniB IICO, a Takox
creriagbHoi 00acTi mam'sTi aJig 30epiraHHsl THAMYacOBOI0 MAacUBY aBapiMHOI MOJII.
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