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1 Beryn

Ile#i TexHIUHMIA OMHC Ta IHCTPYKIIS 3 ekcruryataiii: (mami — «TO Ta IE») npusnadeHuit mis
BHBYCHHS Ta MPABWJIBHOTO 3aCTOCYBaHHsI 1 eKcInTyararii Tepminary «OPIOHy JI®3.

JIOKyMEHT MICTUTBH BIJIOMOCTI MPO MPU3HAYEHHS TEPMIHATY, TEXHIYHI XapaKTEPUCTUKH 1 THIII
BiJIOMOCTI, HEOOX1/IH1 JJis1 3a0€3MeUCHHSI MPABUIIHLHOTO 3aCTOCYBAHHS 1 €KCILTyaTallii.

B TO Ta IE BUKOPUCTOBYIOTHCS HACTYITHI TEPMIHU 1 CKOPOUCHHS:

AK — aBTOMaTu4yHUN KOHTPOJIb;

AIIB — aBTOMaTHYHE IOBTOPHE BKIKOYECHHS;

ACK TII — aBTOMaTH4Ha cCUCTEMa KEPYBaHHSI TEXHOJIOTIYHUM TIPOIIECOM;

AUYX — aMIUTITYTHO-4aCTOTHA XapaKTEPUCTHKA,

BY — Bucoka gacrora;

N3 — qucTaHIIHUN 3aXHUCT;

AD3 — nudepenuiitno-pazHuii 3axXucT;

EMC — enekTpoMaraiTHa CyMiCHICTb;

3II1 — 3amacHi YaCTHHU, IHCTPYMEHTH 1 TIPUIIAJIJISA;

KA — xomaHIM aBTOMaTHKH;

K3 — xopoTke 3amuKkaHHS;

JII — nuiupoBa naHenn;

JI® — nminiitHU] GLIBTP;

MB — Mozynb BXO/IiB;

MK — MOyJb )KUBJIEHHS;

M3 — MoaysIh 3aXHCTIB;

MY — Monynb ynpaBiiHHS;

MYPC — Mmoxynb ynpaBiIiHHS pelie Ta CHTHaI3allii;

OC - onepariifHa cucTema;

ITA — mpoTtnaBapiiiHa aBTOMaTHKa;

I13 — mporpamue 3abe3neueHHs;

ITIK — nepcoHalbHUN KOMIT IOTEP;

I — mixcuiIroBay MOTYXHOCTI;

ITPBB - npucTpiii pe3epByBaHHs BIIMOBU BUMHUKaYa,

P/ — nepenasay;

ITPM — npuiimay;

ITPM/I — npuiioMonepenasay;

I1JI — noBiTpsHa JIiHIA eleKTponepeaayi,

P3 — peneitnnii 3axucr;

C3 — KOMILIEKT CTPYMOBHX Ta TUCTAHIIITHUX 3aXUCTIB;

C3HII - cTpyMOBHii 3aXHUCT HYJIBOBOI MOCIIJOBHOCTI;

TY — TexHiyH1 YMOBH.

AmHri.

KCC — pene koMaHId «YBIMKHYTH;
KCT — pene koMaHIN «BUMKHYTH;
KQC — perne nonoxxeHHsI «yBIMKHEHEY,
KQT — pene nonoxeHHsI «<BUMKHEHEY,
KV — perne nanpyru.
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2 llpu3HayeHHs

«OPIOH» [®3 sBmse coboro TepMmiHal peneiHoro 3axmcty 3 BOymoBanum BY
npuiiomMoriepeaBaueM, sKui npusHadeHuii 1 poootu Ha I1JI manpyroro 110 - 330 kB y mepexax
3 IIIyXO0 3a3eMJIEHO0 HEUTPAJLIIO.

O6nacte 3acrocyBanHs «OPIOH» JI®3 — 3axuct ILJI i3 nBoctoponHiMm xuBneHHs M, 1T i3
Bigramyxenusm Harpyroto 110 — 220 kB. IIpu Bukopuctanni repminany ans 3axucry [1JI 330 kB
CJIiJT BpaXOBYBATH OCOOIMBOCTI YMOB PI3HOMaHITHHX NIEPBHHHUX CXEM i 00JIaIHAHHS ITiCTAHIIH Ta
IJI. desxi nogatkoBi GyHKINT HE OyIyTh MPAIIOBATH.

«OPIOH» J1®3 Bukonye HACTymHi GyHKITIT:

- mudepenmiino-(a3Huii 3aXucT (OCHOBHHM 3aXKCT);

- OJIOKyBaHHS OCHOBHOT'O 3aXUCTY OpraHaMH OIOpY, @ TAKOK 3BOPOTHOI Ta HYJIbOBOI IIOTYKHOCTI
BiJl KOPOTKHX 3aMHKaHb 3a TpaHcpopMmaTropamu BiaranyxeHss Ha [1J];

- OJIOKYBaHHSI OCHOBHOTO 3aXHCTYy BiJ TepMiHaNiB Ha BimgganeHux KiHigx [1JI curnamamw, mo
NepeaaroThCsl BUCOKOYACTOTHUM iHTepdericom;

- aJIaTITUBHE OJIOKYBAaHHS 3aXHMCTy MPU KaCKaIHHUX BiIKIIOYCHHAX napaienbHux [1J1;

- BOYZI0BaHUI1 BUCOKOYACTOTHUH MpHIiOMOIIepeaBay 3 aBTOMaTUHYHOIO TIEPEBIPKOIO CIIPABHOCTI
KaHaJy nepeaadi CUrHaliB;

- TPUCTyNEHeBUW nucTaHmiHuii 3axuct (/13), cTpyMOBHIl HampaBlieHUI 3aXUCT HYIbOBOI
nocnigoBHocTi (C3HII), crpymoBuit 3axuct (C3), 3axuct Bifg HenmoBHo(dazHoro pexumy (3HP) —
JOJJATKOBUHM KOMILUIEKT CTPYMOBHX Ta AucTaHIiHUX 3axucTiB (CL3);

- mepenaBaHHs 1 npuiiManHs curHaiiB-komany aBTomatuku (CABH, APJI, AYP-UAIIB Tomio)
no HenomkopkeHin I1J] (momaTkoBa GyHKIis);

- JICICHTPATi30BaHUN NPUCTPiId pe3epByBaHHS BigMoBu Bumukada (IIPBB, «OmmxHeE»
pe3epByBaHHs);

- BU3Ha4eHHs Miciis nomkomkenHs (BMIT) wa [1J1, mo 3axummaerbes;

- 3B’430K B PEXHMi MEPEroBOPHOrO MPUCTPOIO MIXK BciMa myHkTamu BY kanany (cepBicHa
yHKis);

- MicueBui iHTepdelc A 3aBJaHHA Ta Meperjsily HalalTyBaHb (YHKIIH Ta YCTaBOK 1
napameTpiB TepMiHaly 6€3 BUKOPUCTaHHS nepcoHaibHoro komi orepa (11K);

- peecTpallisi MOTOYHUX Ta aBapiHUX NOJIN, QopMyBaHHS 1HQOpMAIIl IS ONEpPaTUBHOIO
nepcoHaiy, 30epirats Ta Bi1oOpakeHHs KypHaly MOI1i;

- 3amKc aBapiiHUX MOAIM (AHAJIOTrOBI Ta AMCKPETHI CUTHAJM)- OCLMJIOTpaMH; 30epiraHHs Ta
neperisi Ha BOyJoBaHoOMy ekpati (0e3 Bukopucrtanus 11K);

- TepeHeceHHs (KomiroBaHHS) iH(opMmalii peectparopa Ta ociuiorpada OesnocepelHbO Ha
30BHiIHIN HOCi (flash-tam’siTh) 6e3 BUBeIeHHS TepMiHaly 3 poOOTH;

- aBTOMaTUYHUN KOHTPOJIb CIIPABHOCTI (Oe3nepepBHUIl Ta MepioANYHNN) OCHOBHUX BY3JIB Ta
GyHKLIA TepMiHalTy, CeNeKIis HEeCHpaBHOCTI (HONepe/pKyBajibHa YM aBapiiiHa), (opMyBaHHS
30BHINIHIX CUTHATIB Ta OJIOKYBaHHS 3aXHUCTY P aBapiifHii HECTIPABHOCTI;

- TECTOB1 PEeXHMMHU POOOTH TPH HAITATOKYBaHHI 1 TEXHIYHOMY OOCITyroBYBaHHI (CepBiCHA
GyHKITIS).

BHyTpimHi anroputMu (yHKIIOHYBaHHS TepMiHAy 3a0e3MedyloTh MOXKIUBICTH CYyMICHOI
po6otu 1o 3axucty I six 3 enexrpomexanivaumu (AD3-2, 1D3-201, JD3-402, 1D3-504, EII3-
627, EI13-1643), Tak i 3 mikpoenekTpoHHUMHU/Mikponpouecopuumu (ITJE-2802, «/liamant», L60
General Electric) 3axucramu.

Mosxnusi Bapiantu podotu «OPIOH» [ID3:
- poboTa B TBOKIHIIEBOMY KaHai;
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- poboTa B TPUKIHIICBOMY KaHaJIi,

- poboTa B YOTUPUKIHIIEBOMY KaHaII.

«OPIOH» J®3 mnpuszHaueHuid I I17101000BOI eKCIUTyaTalii B HOPMAJIbHHX YMOBax
30BHIIIHLOTO cepenonuiia (3rigao JICTY EN 60255-1):

- BUCOTa HaJ piBHeM Mops He Outbiie 2000 m;

- BEpXHE 3HaYeHHS pobouoi Temmepatypu + 55 °C;

- HIDKHE 3HaYeHHs poOouoi temneparypu -10 °C;

- BIIHOCHA BOJIOTICTh Big 5% 10 95% (6e3 koHmeHcallii BoJIoTH) cepeans 3a 24 roIuHu;

- HABKOJIUIIHE CepeioBHILE He BHOyXOoHeOe3neuHe, HE MICTUTh CTPYMOINPOBIIHOTO MUY B
KOHIICHTPALlisIX, [0 PYWHYIOTh METAJIU 1 130JIAII1I0;

- TUII OXOJIO/IXKEHHS — MOBITPSHE, IPUPOJIHE.

«OPIOH» JI®3 BiamoBimae BUMOTaM B YacTHHI CEHCMOCTIHKOCTI, IS BUPOOIB TPYIH
BukoHaHHsa M40, npu inTencuBHOCTI 3emieTpycy 9 6anis mo MSK-64 nmo 'OCT 17516.1-90.

«OPIOH» @3 Bignosigae Bumoram TV micis BIUIMBY HAa HBHOTO (B YIAKOBAaHOMY BHIJIS[I )
MeXaHIYHHUX (PaKTOpiB MpH TpaHcHOpTyBaHHi 1 30epiranni o ACTY 8281:2015.

«OPIOH» A®3 Bimnorigae sumoram ctanmaptie JCTY EN 60255-1, ICTY EN 60255-5,
JACTY EN 60255-26, ICTY EN 60255-27, ACTY EN 61000-6-2, ICTY EN 61000-6-4, ICTY EN
61000-6-5, ACTY IEC 61850-8-1, ICTY EN IEC 62351-8, COY HEK 20.261:2021.

CtpyKTypa YMOBHOIO MTO3HAYEHHS IIPUCTPOIO B 3aJI€KHOCTI Bl HOrO BUKOHAHHS:

«OPIOH» 1®3 XX. X. X XXX VDC
1 2 3 4 )

1 - masBa npucrporo;

2 — ocHOBHA (QYHKIIISL:
01 — mudepenuiiino-dazuuit 3axuct ainiit 110 — 220 kB 6e3 OAIIB;
02 — nudepenuiitno-paznuii 3axuct minii 220 - 330 kB 3 OAIIB.

3 — HasgBHICTH BOYJIOBAHOTO MIPHIOMONIEpEaaBaYa;

0 — 3 okpemum BY npuitomonepenaBauem;
1 — 3 BOynosanum BY npuitomonepenaBauem;
4 — HOMiHAJIBHHI CTPYM aHANOTOBUX BXOJIIB:
1A-1A;
SA-S5A.
S — Hampyra KuBIeHHs, B:
110;
220.
[Tpuknan 3amucy NpUCTPOIO MPH 3aMOBJIEHHI Ta B IOKYMEHTAIlii 1HIIOTO BUPOOY:

«OPIOH» 1®3 01.1.1A 220 B, TY V¥ 27.1-42040365-002:2023».



3 OCHOBHI TeXHIYHI XapaKTePUCTUKH

Ta6mums 3.1 — OCHOBHI TeXHIYHI XapaKTEPUCTHKU
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No ‘ [TapameTpu | XapakTepuCTUKU | [TpumiTku
Bxonu ctpymy
1 | KiJgbKiCTh BXOJIiB BUMIPIOBAHHS CTPYMY 3
2 | HominanpHWMiA cTpyM Ha BXoAax, A 1/5 Obupaetes 1pH
3aMOBJICHHI
Bxonu BuUMIpIOBaHHSI CTPYMY BUTPHUMYIOTH
0€3 MOIIKOMKEHHS, C.
3 | 2*Inom TPUBAJIO
20*IHoM 10
50*Inom 1
4 CnoxuBaHHSI CTPYMOBUM BXOAOM (IIpH 2
HOMIHAJILHOMY 3Ha4€HHI CTpymy), BA
5 | YactoTa 3MiHHOTO cTpyMy, 111 50+5
Bxoau mHanpyru
6 | KinbkicTs BXOJIB Hanpyru 5
7 | Hanpyra 3miHHOTO cTpym™my (Mixk(asHa), B 100
Bxonu nampyru, migkimro4yeHi 10 oOMOTOK
8 | TpancdopmaropiB Hanpyru (TH), 3'exnani B 1,20*Un
31pKY, BATPUMYIOThH 0€3 MOIIKOIKEHb
9 CnoxuBaHHS ~ BXOJOM  Hampyru (mpu 2
HOMIHAJILHOMY 3Ha4eHH1 Hanpyru), BA
10 | Yacrora Hanpyru 3MiHHOTO cTpyMYy, [T 50£5
3arayibHi XapaKTePUCTHKU aHAJIOTOBUX BXOJIIB
11 | KibKiCTh aHAJIOTOBHX BXOJIiB 8 3 ctpym, S Hampyra
12 | Pospsianicts AL, 6it 16
13 | Yacrora nquckperusarii, kIl 11 18
14 Yac PO3paXyHKY Cepe/IHbOKBATPATHIHOTO 20
3HAa4YeHHs BX1JIHOTO CUTHAIIY, MC
15 Yac OHOBJIEHHS  CEPE/IHbOKBA/PATHIHOTO 55
3HAYEHHS BX1IHOTO CHTHAIY, MKC
16 | Bun po3B’si3ku Tanbsaniama
MOKaHAJIbHA
BY npuitomonepenaau (Bukonanss 3 BU npuitomonepenaBaiem)
17 | PoGouwnii yacToTHUM miama3oH, KI 11 24 + 1000 -
18 HOMlHanbga cmyra 9acToT AFyom, KI'IT 4.0 Yactora Feepex
JuckpetHicTh  (KpOK)  HajallTyBaHHS 6
19 | cepenupoi 9acTOTH Feepen HOMIHANBHOL 0,1 BHOMPACTLEA
KOPUCTYBa4eM
cmyry, Kl g
Buxigna TOTYXKHICTh nepezfaBaqa B MepenGatena
4acTOTHOMY JiianasoHi, Bt (1bm): HE MEHIIE .
24 +200 KTt 31 (+45) MOXIMBIiCTD TLIABHOTO
20 | 200 + 400 k' 25 (+44) 3HI/I)Ke'HH$I MOTY>KHOCTI
400 + 600 KT 20 (+43) 1o 4,0+6,0 Br (+36/+38
600 + 1000 kI 16 (+42) Abm)
Juist Kopotkux [1J1
32 HOpMaJbHUX YMOB
21 Bxiguuit pnip rpr/H?IOMonepe;laBaqa B 75415 i
MeXaxX HOMIHAIBbHOI cMyTH, OM
MakcumanbHe BHECEHE 3aryxaHHd B 75-
22 | omHuit BU TpakT mpu BiACTpOIOBaHHI Bif -
Kparo HOMIHAJIbHOT CMYTH Ha, ab: He OublIIe
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+ 8 kl'1 1,5
+ 12 kI 1,0
CMyra mnpomyckaHHs BXIIHOTO (QUIBTPY
23 . S 2400 + 2600 ii D3
npuiimMaua Ha piBHI omin + 3.0 1B, I'ry Aot Gy J1
CMyra  mpomyCKaHHS — «KOJOBUX» 1
24 | «inpopmarniitHux» QUIBTPIB HA PiBHI Omin + 80 s pynkuii KA
3.0 ob, I'ng
MiniManpHa YyTIHMBICTH MpHUiiMaua Ha
25 | cepenHili 4acTOTI HOMIHAJIBHOI CMyru, MB 75 (-11) -
(1bm)
3arpy0JieHHs puiiMava AUCKpETHO (depes 1
26 | 3PY p JWCKPETHO (ep 2750 (+20) -
nb) no, MB (1bm)
BubipkoBicTh  mpuiiMaya TpuU  BIUIUBI
OJIHOYACTOTHOI MEPelIKOIH, SKa BiigajaeHa
27 | BiJ Kparo HOMIHAJIBHOI CMYTH Ha, 1b: HE MEHILIE -
+5.0xl'a 50
+ 8.0 xI'1y 60
28 KoudirypyBanus 4acToOT nepenayi, | ABTOMaTH4HO 110 3a1aHHIO Feepen, Ne [TPMJI 1
npuiiMaHHs, Koay, iHhopmarii kipkocti [TPM/] B xanami
Bapiantu poboTtu TepMiHAIy Ha | 2, 3, 4 TepmiHana
29 .
Oaratokinnesux 11
CyMicHICTh 3 IpUiiOMOIIepeIaBaYaMu VII3A, AB3K-
30 80, I1B3, I1B3-
BJI, TIB3 -90M
CyMicHICTh QYHKIIIH aBTOKOHTPOJIIO AK-80, AK,
31 AKM, I1B3-90M,
YII3A
Komanau aBTomaTuku
32 [Ipunnun mnepenadi KOMaHI aBTOMATHKU ITocimimoBHMI IBOYACTOTHUN KO
(KA) (xonoBa + iHopMaIliifHa 4acTOTH)
Kinpkictsb (hopMoBaHUX KOMaH/{
33 . 4 -
aBromatuku (KA) Bing koxxnoro [1P]]
34 PeanizoBana cucrema npiopuTeTiB nepegaydi | Big MeHIIoro Ne i
koMaH aBTomaTHku (KA) JI0 OLIBIIIOTO
Yac nepenaui ISA (tl?pﬂ) 3 MOMEHTY BIUIMBY . 1pH BHBEICHIX
35 | Ha muckpernuit Bxinm I[IPJ[ no MomeHTy He O1ib1e 60 N
. TaifMepax 3aTPUMKHU
3aMHUKaHHs BUX1IHOr0 KOHTakTy [IPM, mc
o 4 2 [IPM
Kinpkicte xomanyg aBromatuku (KA), mio A .
36 npuiiMaroThes KoKHUM [TPM 8 3 IIPMJL ¢ b kanani
p 12 4 TIPM /T
KinpkicTe  AMCKpeTHHUX  BXOMiB, IO
37 | mpu3HAYArOThCS, AN KOMaHJ aBTOMATHKHU 4
(13 3araJibHO1 K1JIKOCTI)
Kinbkic CKpe oliB (perne), 110
JBKICTh TUCKPETHUX BHUXOJIB (perne), wf TTpH3HauaioThest B
38 | mpu3HaYarOThCS, NS KOMaHJ aBTOMATHKHU 8
. .. . MYPC2
(13 3araJibHO1 K1JIKOCTI)
. OyIb-sIKe OJTHE
Koxna npuiinsra KA B [IPM moxe Oytu . 3aJ1a€ KOPUCTyBad IPH
39 a 1p T a00 nmeKiTpKa g PHCTYBA TP
peali3oBaHa Ha: HaJIAIITyBaHHI
pene
JluckpetHi BXoam
40 3aranpHa KIUIBKICTh JUCKPETHHUX BXOJIB 16 MBI, MB2
(JIB)
41 | BxigHuil onip JUCKpETHOro Bxoay, KOm:
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220 B 10/60
110 B 5,0/30,0
ABTOMAaTHYHE MEPEMUKAHHS 3 HU3BKOTO Ha

42 | BUCOKHIA OIip MpU TPHUBAJIOCTI CUTHAILY Ha 180-220

BXOJi, OlIbIIE, MC

43

[Topir cipalroBaHHs TMCKPETHOTO BXOY

0,65 + 0,72 Ugom

44

KoHTposib 1305141111 AUISHKY:
KEepPYIOUHii KOHTaKT -> JUCKPETHUH BXis,
Zcnp, KOM

<20

Juckperni Buxonu (pene)

MVYPCI1, MYPC2

45 | BaranpHa KUTbKICTh JUCKPETHUX BUXOIB 16
KinbKiCTh KOHTakTiB JJs OJHOTO peJe

46 | Momyssl YHpaBIiHHA pelie 1 CUTHAI3aIli | 2 IepeMHKaIOUYUX
(MYPC)

47 | BrnacHuii yac CpairoBaHHs pelie, MC 7

48 | BnacHui 4ac moBEpHEHHS pelie, MC 3

49 MaKCI/IManLHq KOMYTOBaHa KOHTaKTaMHU 300 i
Harpyra IoCcTiiHOTO CTpymy, B
MaxkcuManbHUl KOMYTOBaHHM MOCTIHHUMN

50 | CTPYM KOHTaKTamu pere, MA:
- P€3UCTUBHE HABAHTAXKCHHS 300
- IHIyKTUBHE HABAaHTAKECHHS 150
MiniManpHUE ~ poOouMii  cTpyM,  AKHUI

51 | xomyTyeThCs TIpH Hampysi He MeHmie 24 B, )
MA

52 Tpusano JIOMYCTUMHHM  CTpyM  depes 2

JTMCKPETHHUN BUX1JI, HE OUTbINe, A

Bxonu Ta BUXOAM HajIaroIKyBalb

HO-BUIIPOOYBAJILHOTO MOJTYJIIO

53 | Kinbkicth BxomiB (IN1 — IN4) 4 MYV, puc. J11.6.2
54 | Tun BxoxiB Cyxuil KOHTaKT
55 | Kinbkicte BuxoniB (OUT1 — OUT4) 4 MYV, puc. J11.6.2
56 MaKCI/IMaJILHg KOMYTOBaHa KOHTaKTaMH 350

Harpyra InocTiiHOTo cTpymy, B
57 MakcuManbHUI KOMYTOBaHMM TOCTIHHUIM 100

CTPYM KOHTaKTaMH peiie, MA

[HTepdeiic «I10auHa-MalInHAY
58 | BuBenenns inpopmartii Koasoposuii
nucrreit 5,77 ta
20 cBiTI0ai0IB Pucynok 5.1.1
Beenenns indopmariii Knagiatypa 3 9-
TH KJIaBIIII,
MaHIMmyJIATop
«MUIIIa» Yepes
nopt USB
«Flashy
MoxinBocTi BOyZ0BaHOTo Ta ceppicHoro 113

59 | Peecrpariis i 30epiraHHs B 1024 -

€HeproHe3aNieXKHIM  maMm’sATi  monmid 3

aBTOMATUYHUM OHOBJIEHHSIM 1H(opMarii

10
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60 | 3aBmanHs  BHYTpINIHBOI  KOHIryparii | 3a I0moMororo Cepgicae [13 «ORION»
MIPUCTPOIO, yCTaBOK, 3uuTyBaHHs | MeHi0 «OPIOH» Studio BineHO
30epeXeHuX aBapiiHUX OcIujIorpam 1 Jd3 abo PO3IMOBCIOIKYBaHE
pobouurx Ta aBapiitHUX MOIIN cepsicue 13

«ORION» Studio

61 | Peectpamiss i 30epiraHHs OCIHJIOTpaM B COMTRADE MoXnuBIiCTh 30epiraHs

dhopmarti Oe3rocepeIHhO Ha
3oBHimHIHA Hocii (USB
flash-mam’s1Tp)

62 | 3axuCT BiJl HECAHKI[IOHOBAHOTO JOCTYITY B [Taposnb
YaCTUHI 3MIHM YCTaBOK, KOHIiryparii i
HAJIAMITYBaHHS TApaMeTpiB

Tabmuus 3.2 — [TapameTpu eIeKTPOKHUBICHHS
Ne [Tapamerpu XapakTepuCTUKU [Tpumitku
1 HowminanbHa Hampyra eJIeKTpOKUBIICHHS BiJl 220/110 ObupaeTncs
JpKepela mocTiiHoro cTpymy, B (+10 %, -20 %) IIPU 3aMOBJICHHI
2 | CnoxuBaHa TOTYXHICTh B JKepena
JKUBJICHHS TIpM HOMIHAJIBHIA  BUXIJIHIN He OunbIe 80
notyxnocti [1P], Bt:
['pannyHO-TONYCTUMUN piBEHb IYJbCAIlil
3 . <12
Hanpyru xxusieHHs (% Big Unom), %
«OPIOH» D3 BUTPUMYE 0e3
nepe3aBaHTaKEHHS, MOMIKOKCHb 1 XMOHUX
i SHIKEHHSA 1 «IPOBATIN»
4 | eNeKTPOKUBIICHHS, C:
10 0.7Uxom 1,0
10 0.4Uxom 0,5
o 0 0,1
«OPIOH» 1®3 BuTpumye 0€3 NOLIKOIKEHb
1 XMOHUX OiH:
5 | MoAady HaNpyTH ONEpaTHBHOTO MOCTIHHOTO
CTPYMY 3BOPOTHOI MOJISIPHOCTI
3aMHKaHHS  «HAa  3EeMJII0»  JIAHIIFOTIB
OTIEPaTHUBHOTO CTPYMY
6 | Hac TOTOBHOCTI TE€pMiHAIy O pOOOTH BiA <30
MOMEHTY BKJIIOUCHHS KUBIICHHS, C
Tabmuns 3.3 — [Napamerpu EMC Tta 6e3nexu
No [TapameTpu Cranpapt [TpumiTku
JACTY EN 60255-26
EN IEC 61000-3-2:2019
EN IEC 61000-3-3:2013
1 [lo mapamerpam EMC «OPIOH» JI®3 JACTY EN 61000-6-2
BIJINOB1/Ta€ BUMOTaM CTaHapTiB JICTY EN 61000-6-4
JACTY EN 61000-6-5
EN 55035:2017
EN 50561-1:2013
5 ITo mapamerpam Oe3neku «OPIOH» J1d3 JACTY EN 60255-5

BIJIMOB1/1a€ BUMOTaM CTaHJapTiB

JACTY EN 60255-27

11
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EN 62368-1:2014
JACTY 2817
I'OCT 22789

[Io mapamerpam mOXexXHOI  Oe3meku

JICTY 8828

3 | «OPIOH» [®3 BignoBimae BUMOram JACTY EN 60255-27
CTaHJapTIB
4 | Kiac enexTpo3axucTy JACTY EN 61140:2019 (Knac I)
Omip 130iIMii  HE3aJICKHUX  JIAHIIIOTIB JCTY EN 60255-5
5 BIIHOCHO «3eMJIi» (KOPIyCy) Ta Mi>K CO0010 JACTY EN 60255-27
npu Hampysi noctiiiHoro crpymy 500 B He
Mmenure 100 MOm
[3oA11isT MAHMIOTIB amapatypu BUTPUMYE JACTY EN 60255-5 Jlanutoru
0e3 MmpoOOr0 1 TMOBEPXHEBOTO IMEPEKPHUTTSI JKUBJICHHSI,
6 | BITHOCHO KOpOyCy TpHU HOPMAJIBHUX CUTHaJTI3aIii,
kimiMatuyHuX  ymoBax, 2000 B, 50 I'm YIOpaBIiHHA 1
MpoTIroM | XBUIMHU peanizamii KA
BennumHa ~ eNEeKTPUYHOTO  OMOPY  MiX JACTY EN 60255-27
Oonrom Ui 3a3eMiIeHHS 1 Oyab-sKOIO EN 62368-1:2014
7 | metaneBoro gactuHoo «OPIOH» JIdD3, mo
misirac  3a3eMJIEHHIO, H€  IIOBHHHA
nepesuiyBatu 0,1 Owm.
Tunosi BunpoOyBaHHs
Enexrpuuna MILHICTE 13071A1i1. JACTY EN 60255-5
BumnpoOyBaHHsI Hampyror B peXuMi, IO
8 | BcTaHOBUBCS:
2kB, 50T, 1 xB
1 kB, 50 I'r;, 1 xB. (3B's130K)
Enexrpuuna MILHICTE 13071A11i1. JCTY EN 60255-5
BunpoOyBaHHs IMITyJIbCHOIO HAIPYTOIO:
5 kB, crannapTHUil iMITyIsC,
TpuUBaJiCTh PpoHTY — 1,2MKC,
TpUBANICTh HamiBcnagy — SOMkc,
9 | enepris Ha Buxoxai — 0,5 JIx
1 kB, cranapTHUN IMITYJIBC
TpuBaJicTh GpoHTY — 1,2MKC
TPUBAJICTh HamiBcnaay — S0 MKc, eHepris Ha
Buxoji — 0,5 I (3B'I30K)
10 BumnpoOyBaHHs onopy 130511 JACTY EN 60255-5
>100 MOw, 500 B nocrt. ctpymy
BunpoOyBaHnHs onopy 3'€IHaHHS 3aXHUCHOTO JACTY EN 60255-27
11 | 3a3emuieHHs:
<0,1 Om, 12 B nocr. ctpymy, 30 A, 1 xB
BumnpoOyBaHHs ~ CTIMKOCTI  MOCHIIOBHHUX JACTY EN 61000-4-3
12 noptiB RS485/232: JACTY EN 61000-4-4

-J10 €NEKTPOMArHITHUX MEPEIIKO/
-J10 TAJIbBAaHIYHOT PO3B'SI3KH

JACTY EN 61000-4-5
JCTY EN 61000-4-6

12
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-110 BHYTPIIIIHHOTO

MIepEeHaIPYKEHHS JJIs1 TIOCT1A0BHOTO MOPTY

3aXUCTYy BIJI

Tabmuus 3.4 — IToptu 3B’ 513Ky

N HaiimenyBanHs [Tpu3HavyeHHS X ADAKTEPHCTIK Knac i30smsii
° TEPUCTHKHU
(MapKyBaHHs) paictep o EN 60255-27
1 PC Kondirypartis USB 2.0 tun B po3zetka PELV
MIPUCTPOIO
[Tinkmrouenns Flash
2 Flash A USB 2.0 tun A poseTka PEB
HaKOIMYyBaya
IEC 61850, Tun po3’emy SFP ! ELV
3 PORT 1 Cunxponizaiis yacy | HIsuakicts 100/1000 Moit/c S
IEC 61850 Tun po3’emy SFP !
4 ' SELV
PORT 2 Cunxponizamis yacy | HIeuakicte 100/1000 M6it/c
Hpumitku

1. mo 3amMOBJIEHHIO MOXKYTh OyTH BcTaHOBIEHI ontuaHi SM/MM a6o RJ45 SFP moxyni

Tabmuus 3.5 — [Tapamerpu HamiHHOCTI

Ne [TapameTrpu XapaKTepUCTUKHU [TpumiTku
1 CepenHiii yac BiJHOBJCHHS amaparypu, 1
TOJWH
2 | Yac HanpalloBaHHs Ha BiMOBY, TOJMH 100 000
3 | Cepenniii cTpOK Ci1y0H, pOKiB 15
Cepenniii cTpok ciyx0u (3 BpaxyBaHHSIM
4 | TIPOBEJICHHS PEMOHTHUX i. periaMenTHux 30
pobiT Ta 3a YMOBH 3aMiHM TEXHIYHUX
3ac00iB, sKi BUPOOMIIH CBili pecypc), poKiB
5 | Cepenniit TepMiH 30epiraHHs, poKiB 3

13
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4. PobdoTa TepmiHaiy
4.1 Poboora 3axucriB

OcHoBHuM 3axuctom mpuctporo «OPIOH» JI®d3 e mudepenmiiHo-ha3HUl 3aXUCT, SKUH
3a0e3mnevye CeJIeKTUBHY Jit0 3a yciX BuAIB K3 Ha BHCOKOBOJIbTHIN JIiHIT 0€3 BUTPUMKH 4Yacy — IIe
3axXHCT 3 a0COMIOTHOIO CENEKTUBHICTIO. CepeloBHIIEM AJIsi OOMIHY CUTHAIAMHU MIX ITPUCTPOSIMH, SIKi
3abe3neuyroTh audepeHIiiHo-pa3Huii 3aXUCT BUCOKOBOJIBTHOI iHII, € BU-kanan - BOymoBaHi
IpUiimMau Ta rnepenasay, KOHAEHcATop 3B 3Ky, BU-3aropomxysadu.

B mpuctpoi nependadeHo A0AATKOBO KOMILICKT CTPYMOBHX Ta JUCTAHIIHHUX 3aXUCTIB, SKHM
CKJIQIa€ThCS 3 TPHUCTYMIHYACTOTO AMCTAHLIMHOTO 3aXHCTy Ta CTPYMOBOIO 3aXHUCTy Y CKIaJl
CTPYMOBOI  BIJICIYKM Ta MaKCHMaJbHOTO CTPYMOBOTO 3axHMcTy Big Mibkdasaux K3,
YOTUPHUCTYMIHYACTOTO CTPYMOBOTO 3aXHCTy HYJIBOBOI MOCHITOBHOCTI Bia onHodasznux K3, ta
3axucTy Biag HenmoBHodazHoro pexumy. Kommiekr CJ/[3 3abe3nedye JiHIO, MO 3aXUIIAETHCA,
JOJATKOBUMH 3aXHMCTaMH B TOW 4ac, KOJM PE3EPBHI 3aXWUCTH BUBEIEHI 3 pOOOTH Ui TEXHIYHOTO
o0ciyroByBaHHs a00 3a HECTIPABHICTIO.

KoxeH 3axucT Moke MaTH YOTHPH TPYIH HaJIamTyBaHb. [Iporec ix BBoay ommcano y 1. 5.4.9.

4.1.1 Indepenuiiino-pazumii 3axuct I1JI (ocHoOBHMI 3aXHCT)

[Tpu BiACYTHOCTI MOIIKO/HKEHb B BUCOKOBOJIBTHIM Mepexi myckoBi opranu [IP]] ta 3axucry
«OPIOH» 193 3HaxoAiThCs y HECTIpallbOBaHOMY CTaH1, CUTHAJI OOMiHY HE T€HEPYEThCSL.

Sxmo B Mepexi BuHuKae nouko pkeHHs (K3), To crnpaupoByroTs myckosi opranu «OPIOH»
JD3 (siki BU3HAYAIOTH TUIBKU HASBHICTH MOIIKOKEHHS, ajie He HOro 1mojoeHHs BigHocHo [1J1, mo
3aXHIIAETHCSA) 1 3MIHCHIOETHCS TTYCK (POPMYBaHHS CUTHAITy OOMIHY.

n.c.l
| n.c.l K3
I
)] k3(ll)
nns B3 B1 = ~, B2 B6
j = Mnm — ’7 — nz /
- ® * —i -
Ua
B4
nn4 M
- | %,
L=l
Uc T Ub
/\lm /K3 haw /s BUMK.K3
....... W \\f/\/\ > ctpymum K3

t, mc

nPAa Il nPa |

7 l-f-l

3ynuHka MNP,

BY curHanmn

t, mc

II']PM

CTpym B OpraHi
...... nopiBHAHHA ¢a3

t, mc

Pucynok 4.1.1.1 - K3 na cymixHiit [1J] — 30BHimHE (32 Mexamu 30HH) 1yt 3axucTy [1J1 Nel
Curnan obminy IIPJI maninmymoetscs cur"amom 50 T'm 3 ¢asoro crpymy K3 B Mmici
BCTAHOBJIEHHS KOMITJIEKTY 3aXUCTy. B sIKOCTI curHaimy MaHImyJsii, a TAKOXK JUIsl TyCKOBUX OPIaHiB
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ITPJT ta JI®3, MmoskHa 0OpatH 3mimanuii curaan 11+k*12, smimranuii curaan 12-11/k abo omuHouHMIA
cur"ai 310. IMocriitauit koedirient K y 3MimanoMy curHaim MaHIMyJIsIii MokHa KopuryBatu. [1ia
yac no3utuBHOi HamiBxBWii ctpymy K3 IIP/] renepye curnan oOminy mpotsirom 10 mMc, a mpu
HeraTuBHIM HamiBXBWIi myck [1P]] 3a6oponennii (10 mc).

Ctpy™m KopoTKoro 3amukaHHs 1o [1J] mix 3axucToM mpoTikae BiJ mMH 11.c. | («B JIiHIO») 10 IIUH
n.c. II («3 minii»). Crpymu no xinmsim TIJI Nel na m.c. [ 1 m.c. II B mpotudasi. B pesynsrati [IPJ] 1 1
ITPJ1 II mpamroroTs 1o uep3i (mpu no3utuBHINA HaniBxBmwiIi ctpymy K3). Ha Bxoni ITPM 11 ITPM 11
IITBHUHM curHan oOminy (3mimeni Ha 180° curnamu cBoro i nansaboro [1P/1). Ctpym npuitmanss
BUX1AHOTO Kackany lnpw = 0. 3axuct 3a0710KOBaHUH.

n.c.l
| K3 | n.c.ll
ana B3 B1 natl]j_ = (I} B2 B6 M2
|/_‘\r‘_‘_\'_ (‘_'\f_‘\l
= . i - J -
Ua Ua
nna % N N\ B ns
& b~
| e | e 1 _
=R XL e
! __---l-i‘?lnsu] b A=y

N N

Uc Ub Uc Ub
/< liss D%’;’/ Iks ANBMMKH. K3
...... /(\ > cTtpymu K3
N
lksm) t, mc
A
nea | neall
: ol B
.... > BY curHanm
t, mc

Ctpym B opraHi
nopiBHAHHA ¢a3

II'IPM

..... I S A )

t, mc

Pucynok 4.1.1.2 - K3 na 3axumenii I1JI (B 30H1)

Axmo K3 Bigdynoce Ha 3axumeniil [1JI Nel (B 30H1) — cTpyM KOpPOTKOrO 3aMHUKaHHS lws(
MPOTIKaeE BiA MWKUH 11.c. | «B MiHII0», CTPYM lisan MpoTikae Bif muH 11. ¢. I «B niHit0». 3HAYUTH, CTPyMHU
K3 L, lesan cmiBnagarots mo ¢asi. B pesynprari [IP/] 1 1 ITPJ] 11 npaitoroTh 0HOYaCHO — IpH
MO3UTHBHIN HaniBXBWII cTpyMy K3 o6unBa renepyrotrs BU curnan npotsrom 10 mc. Ha Bxoai I[TPM
[ 1 ITPM II mepepuBuactuit BU curnan (maketu «HakIagaroThCs») 1 Ha Buxoai [IPM 3’saBiserbes

MYJIbCYIOUHM CUTHAI. 3aXHUCT COPAIbOBYE.

[Tyck nepenaBaua nependadeHo BiJl BUMIpIOBaIbHUX opraniB ¢azHoro crpymy mnpsamoi «Ilyck
HPI: crpym I1», 3BopotHOi «Ilyck IIP/: crpym I2» Ta HynboBoi mocnigoBHocTi «Ilyex ITP:
crpym 3lo», mBuakocti 3pocranus (asnoro crpymy «Ilyexk IIPI: crpym dl/dt», ctpymy
maninymauii «Ilyex IIPA: crpym IManin», Hampyru 3BopoTHoi mociigoBHocTi «Ilyex ITP/:
Hanpyra U2y, BiJl CIIpaIfoBaHHs pelie OMopy TPEThOl CTYNEHI JUCTAHIIITHOTO 3aXUCTY, a TAKOX BiJl
30BHIIIHBOTO curHany (miakmoderoro g0 MB a6o GOOSE) na joriuHoMy BXO/i «30BHIIIHIN MYCK
ITP1». ®akTop mycky obupaerscst Ha Bkiaaaui «llyck ITP/]» MeHto HanamryBaHHs. J{J1s1 KOXKHOTO
(bakTopy OKpeMO 3aa€ThCs BETMUMHA, 3a K01 BiI0OyIeThcs MyCK NepeaaBaya.

Cupomiena cxema J{®3 HaBenena Ha pucyHnky 4.1.1.3.
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[T1PBB sig A3
[3HP3yn. NPA,
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Pucynok 4.1.1.3 Cxema 1®3
[Tyck AdP3 nmependaveHo BiJ BUMIpIOBATHHUX OpraHiB ¢azHoro crpymy npsmoi «Ilyck Jd3:

Hecnp. RCA ,EL<D3|

ctpym l1», 3BopoTHOi «Ilyck JAd3: crpym I2» ta HynwoBoi mocmigoBHOCTI «Ilyck Ad3: ctpym

3lo», onopy koHTYpy A — C «Ilyck A@3: auct.», crpymy Ma"inysamii «Ilyck A®@3: crpym Imanin.»,
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Harpyru 3BopoTHOI mociigoBHOCTI «Ilyek Jd3: manpyra U2», a Takoxx BiJ CIpaIlfoBaHHS pejie
OTIOpY APYTOi CTYMEH1 TUCTaHIIMHOTO 3axucTy. DakTop mycky ooupaerhes Ha Bkimaami «Ilyck D3y
MEHI0O HaJalITyBaHHA. JlJI1 KOXKHOIoO (hakTopy OKpPEMO 3aJa€ThCsl BEIMUYMHA, 32 SKOi B1IOYIeTbCs
IIyCK 3aXUCTY. YMOBOIO CIIPALIIOBAHHS ITYCKY 3@ MiHIMAJIbHUM OIIOPOM € 3HMKEHHSI OIIOPY KOHTYpY
A — C, a TakoX € HasgBHICTh CTPYMY 3BOPOTHOI HOCIIIOBHOCTI, ITyCK BBOAUTHCS Ha yac 200 mc. Y
pa3i JOBrOTPUBAJIOTO CIIPAIFOBAHHS KoMIaparopa 3a ornopoM KoHTYpY A — C (Ginbire 500 Mc) myck
3a UM (pakTopoM OIIOKyeThCs Ta popMyeThbes curHai «llomepemkeHns.

Sxmro Ha JmiHi1, sIKa 3aXHUIIAETHCS, € BIATATy>KEHHS, JJIs 3a00IraHHs HeMPaBWIbHIN Ji1 3aXHCTY
npu K3 3a tpanchopmaTopom BiaraiyxeHHs, nependadeHo By3osl OJIOKyBaHHS. bBiiokyBaHHs
HENPaBUIBHOI i1 3aXMCTy BUKOHYETHCS 3a JONOMOI'0K0 JOJAaTKOBUX BUMIPIOBAJILHUX OPraHiB OMOpy
KOHTYpY ¢aza-a3a, MOTYKHOCTI 3BOPOTHOI IOCIIJIOBHOCTI, CTPyMYy Ta TOTYXHOCTI HYJIBOBOL
nociioBHOCTI. DakTop OJOKYBaHHS 3aXUCTY BPaXxOBYEThCS OJHOYACHO 3 myckoM JId3 3a ctpymMoM
3BOPOTHOI MOCIIOBHOCTI Ta OOMPAETHCS Y BiAMOBITHOMY ITYHKTI:

- Omoxyanus nmycky /1d3 3a piBHem onopy a0 micus K3;

- OmokyBanus mycky J1d3 3a piBHem onopy 10 mictst K3 Ta 1e6mokyBaHHSIM 32 piBHEM CTPYyMY

HYJBOBOI MTOCITITOBHOCTI;
- OnokyBanHs nycky J®d3 3a piBHem omopy 1o micus K3 Ta ne6iokyBaHHSAM 3a piBHEM
MOTY)XHOCTI 1 CTpyMY HYJIbOBOI MOCIIiTOBHOCTI;

- OnokyBanHs mycky /1d3 3a piBHEM MOTY>KHOCTI 3BOPOTHOI IOCIIOBHOCTI.

Ha Bknanui «bnokyBannsa JI®3 npu K3 Ha BiaramykeHH1» MEHIO HaJAIITYBaHHS Ul KOXKHOI'O
(hakTopy OKpeMO 3a/laloThCs MapaMeTpH, 3a SKUMH BiIOyneThcss OMOKyBaHHS 3axucty. [l Bcix
BUMIPIOBJILHUX OpPraHiB ONOpPY YMOBOIO TOYATKy POOOTH € TepeBUIICHHS (asHUM CTPyMOM
Benmunau 0,012 Big BTOPMHHOTO HOMIHAJIHOTO CTPYMY TPUETHAHHS.

st 3anmo0iranHst HEMPaBWIIBHIN il 3aXUCTy y pexuMax pesepcy crpymy K3 mpu kackagHux
BigKIIOUeHHAX mnapanenpHux [LJ1 mepenbaueHo By30i1 aganTUBHOTO OJIOKYBAaHHS, SIKHMM Ha dac
BBEJICHHS OJIOKYe JIYWIBHUK IINapyBaTocTi. BBeneHHs Takoro OJOKyBaHHS Ta BeIMYMHA HOTO
BUTPUMKH 4acy CHPALIOBAHHS BUKOHYETHCS HA BKJIA/LI «AJaNTUBHE OJOKYBaHHS».

[Tepenik mapameTpiB ais KoH(pirypyBaHHs ta HanamrtyBaHHs /D3 HaBeaeno y tabmumi 4.1.1.
TyT Ta nani ycTaBKM y YUCETbHUKY JJI1 HOMIHAJIBHOTO CTPYMY BXO/iB 1A, B 3HaMEHHUKY — 175 SA.

Tabmung 4.1.1 - [Tlapametpu KoH}IrypyBaHHs Ta HanamryBaHHs (D3

PexmnmM,
Bxnanka [Tapamerp . Omnuc
Jiana3oH 3HauY€Hb
[Ipuiiom curnany «Bumx» KepyBanHs npuiioMOM CUTHAILY
.| «BUKIHK 10 TepMiHATY» «YBIMK» BUKJIMKY 3 1HIIOTO KiHIst [1J]
3aranbHi Bub
nOIp TUITy CUTHAJ
J1Dd3 Tun curnany KJIH ans «ITonepemxeHHs» p y Y .
@3 «ABaDis crpauroBanHsa KJIH «3ipku» nis
P @3
OnepaTuBHE KEpYyBaHHS
«BBen.» b . o3 )
Baegenns dpynkuii J1d3 yakmiero Jd3 (byHkionansHa
«Busen.»
kHomka F1) ( )
ITyck [IP]] ‘ «BuMK» Kepysanns 3ynunkoro [P/ o
3ynunka [1P/]: 30BHIIHS ,
«YBIMK» 30BHIITHBOMY BXOTY ( )
«BuUMKY Kepysanns nyckom IIP/] o
[Tycxk ITP/1: 30BHIMIHIN ,
«YBIMK» 30BHIITHBOMY BXOY ( )
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P
Bxnaaka [TapameTp o Onmc
Jiarma3oH 3Ha4eHb
Kepysanns myckom I1P/] 3a
ITyck ITP/I: ctpym In «Brmky» pIBHEM CTpyMY MpsIMOT
«YBIMK»
OCJTiTOBHOCTI ( )
(0,50...5,00) VYcraBka nycky 1Pl ctpymom
BO: I, A . .
CIPyM L, /(2,50...25,00) | mpsaMoOi MOCIiIOBHOCTI
Kepysanns myckom I1P/] 3a
ITyck ITP/I: ctpym 3o «Brmky» pIBHEM CTpyMY HYJIbOBOI
«YBIMK»
OCTiTOBHOCTI ( )
(0,05...0,50) VYcraBka nycky 1Pl ctpymom
BO: 3lo, A . .
“IpyM >0, /(0,25...2,50) | Hy/IBOBOI HOCIIiIOBHOCTI
Kepysanns myckom IIP/] 3a
Tyck [TPJI; ctpym Iz «Bumr» piBHEM CTPYMy 3BOPOTHOI
«YBIMK» (6]
OCiTOBHOCTI ( )
(0,05...0,50) VYcraska nycky IIP/] ctpymom
BO: I, A ) .
CTPyM 12 /(0,25...2,50) 3BOPOTHOI MOCHITIOBHOCTI
Kepysanns nmyckom [IP/] 3a
Iyck [TPJI; ctpym dlg/dt «Brmi» IIBHJIKOCTI 3pOCTaHHS (pa3HOrO
«YBIMK»
crpymy ()
BO: crpym dly/dt, Al (0,3...0,6) / VYcraska mycky [1P/] mBuakicTio
,50...3, TaHHs (pasHor yMy
(1,50...3,00) 3pocTaHHs (pa3HOTO CTP
Kepysanns myckom [1P/] 3a
«Bumk»
Hycx ITPJL: ctpyM Luvanin. «YBiMI» pIBHEM CTpyMy MaHImysiii (
)
(0,02...15,00) | YcraBka mycky [TP/] ctpymom
BO: Iy Hilly A .
CTPYM fua /(0,10...75,00) | manimymasiii
Kepysanns myckom IIP/] 3a
TMyck TP nanpyra Uz «BuMK» piBHEM HaNpyTH 3BOPOTHOL
«YBIMK» (o]
MIOCITITIOBHOCTI ( )
4 I1P
BO: nanpyra Uy, B 2,00...5,00 craexa mycky [LPJ] mantpyroio
3BOPOTHOI TOCITiJOBHOCTI
Kepysanns myckom IIP/] 3a
ITycx IIPA: Z 13 (3 «Bumk» CIIPAITIOBAHHAM Peje Onopy 3
CTYIiHb) «YBIMK»
cryneni /13 ( )
KepyBanns myckom [1P3 3a
Iyck J®3: ctpym L1 «BuMK» piBHEM CTpyMY NpsIMOi
«YBIMK»
TTOCITITIOBHOCTI ( )
(1,00...10,00) VYcraBka nmycky JIP3 ctpymom
I1 ®3 | BO: I3, A . .
yex t /(5,00...50,00) | mpsMoi MOCIITOBHOCTI
Kepysanns myckom JIP3 3a
Iyck JI®3: ctpym 3lo «BuMK» piBHEM CTPyMY HYJIbOBOI
«YBIMK»

=y

MOCJTITOBHOCTI (
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P
Bkrnanaka [Tapamerp . ORI, Omnuc
Jiarma3oH 3Ha4eHb
BO: 3Io, A 0,10...1,00 YCTaBKa"HYCKy. D3 CTPYMOM
/(0,50...5,00) HYJIOBOT IOCITiZIOBHOCTI
Kepysanns nmyckom D3 3a
Tyck JI®3: crpym 12 «BH_MK» piBHEM CTPYMy 3BOPOTHOI
«YBIMK»
ITOCJTIIOBHOCTI ( )
BO: L. A 0,10...1,00 VYceraBka nycky 1dP3 ctpymom
e /(0,50...5,00) 3BOPOTHOT IIOCIIiIOBHOCTI
B Kepysanns nmyckom D3 3a
[Tyck A®3: nuct. Zca ) H.MK»
«YBIMK» piBaeMm omopy 10 Micist K3 ( )
(30.00...500,00) VYcraBka ny'CKy JA®3 3a piBHEM
Zca, OM/ ¢ omopy 10 Mmicist K3 (pu
/(1,00...70,00)
cumetpuyHux K3)
Kyt MakcumalbHOT 4y TJIMBOCTI
Kyt Phi mu, rpan 55...85 peine onopy o micus K3, sike
nyckae J1®3
I Hamnpsimok 3miteHHs
) KB. .
3MilIeHHS B KBaIPAaHT XapaKTEPUCTHKH OTIOPY 10 MICIIs
IIIxs.
K3
Benwunna 3mimeHHs
3MmimeHHs, % 0...10 XapaKTePUCTHKH OMOPY 10 MicCIIs
K3
Exime, Ke 0.8...1.0 EJ‘IiHTI/I‘IHiC”'[B XapaKTePUCTUKH
onopy 1o micusa K3
Kepysanns nmyckom JIP3 3a
Iyck JD3: ctpyM Lyanin. «BH.MK» pIBHEM CTpyMY MaHIIyJsLii
«YBIMK»
(kombiHOBaHMit curHan) ( )
(0,05...15,00) | YcraBka mycky Jd3 ctpymom
BO: Ivanin., A /(0,25...75,00) | manimyssii (KOMOIHOBaHH
CUTHAN)
Kepysanns nmyckom J{P3 3a
TMyck Jd3 nanpyra Uz «BH.MK» piBHEM Hampyru 3BOPOTHOT
«YBIMK»
TIOCITITOBHOCTI ( )
4 1P
BO: anpyra Uy, B 4,00...10,00 craia nycky HP/L mantpyroro
3BOPOTHOI TOCITiJOBHOCTI
KepyBanns nmyckom JP3 3a
ITyck AP3: Z A3 (2 «Bumk» CIIPAIIOBAHHAM PeJie OTopy 2
CTYIIiHB) «YBIMK»
cryneni ]13 ( )
Briokysanis «BuMk» KepyBeleHﬂ OJIOKYBaHHSIM Ta
«» BUOIp HOro THUITY 3 ypaxyBaHHIM
JA®3 npu K3 . . "
a brnokysanns J{®3 «10| Z» PIBHIB OTYHOCT1 3BOPOTHOI
) ) «(10+PO0) | Z» MOCIIJOBHOCTI, CTPyMY Ta
BiJIraTy’>KeHHI1 . ;
«P2» MOTY>XKHOCT1 HYJIHOBOI
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P
Bxnaaka [TapameTp o Onmc
Jiarma3oH 3Ha4eHb
MOCJIIOBHOCTI, OTIOPY 10 MICIISt
i3 (22
Pene AB
Z. Om/dh (30,00...500,00) | YcraBka 61okyBanus D3 3a

/(1,00...70,00)

piBHeM omopy 1o Mmicis K3

Kyt MakcumanbHOi 9y TJIMBOCTI

Kyt Phi My, 55...85
It M Thal perne omnopy, sike myckae D3
) IxB. HarmpsiMmok 3miteHHs
3MillIeHHS B KBaIpaHT
IIIkB. XapaKTePUCTUKH ONOPY
S T— 0. 10 Benuunna 3MinieHHs
XapaKTePUCTHKU OIMOPY
Exire, Ke 0.8...1.0 EninTuaHiCTh XapaKTepUCTHKU
ornopy
Pene BC
Z. OM/dp (30,00...500,00) | YcraBka 6moxyBanns JJP3 3a

/(1,00...70,00)

piBHeM omopy a0 micis K3

Kyt MmakcumansHOi 9yTJIHBOCTI

Kyt Phi my, 55...85
. M TPat perne omnopy, sike myckae D3
. Iks. Hanpsimok 3mitieHHs
3MilIeHHS B KBAAPAHT
IIIxs. XapaKTEPUCTUKHU ONIOPY
Suimers, % 0. 10 Benuunna 3minieHHs
XapaKTePUCTHKH OMOPY
Exire, Ke 0.8...1.0 EninTuuHicTh XapaKTepUCTHKU
oropy
Pene Po
YcTaBka cTpymMy OJIOKYBaHHS
3lo, A 0,20...1,00 J1®D3 3a piBHEM MOTY>KHOCTI
HYJIBOBOT MOCITITOBHOCTI
YcTaBka HanpyTru OJIOKYBaHHS
3Uo, B 0,50...2,50 J1®3 3a piBHEM MOTYKHOCTI
HYJIBOBOI MTOCJI1IOBHOCTI
Hamnpsimox 70°/250° PoGouwnii HarpsiMoK pere

Kyt Phi mu, rpan

55...85/235...265

VYcraBka KyTa MakKCUMaJIbHOT
YyTIMBOCTI pejie MOTYKHOCTI
HYJTBOBOT MOCITITOBHOCTI

Pene P2

VYcTaBka cTpymMy OJIOKYBaHHS
I2, A 0,20...1,00 J @3 3a piBHEM MOTYKHOCTI

3BOPOTHOT MOCITIOBHOCTI

VYcTaBka Hanpyru 6JI0KyBaHHS
Uz, B 0,50...2,50 J1®3 3a piBHEM MOTYKHOCTI

3BOPOTHOT MOCHITIOBHOCTI
Hamnpsimox 70°/250° PoGounii HarmpsiMOK pere
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Bxnaaka [TapameTp . Pexant, Onmc
Jiarna3oH 3Ha4eHb
YcraBka KyTa MaKCUMaJIbHO1
Kyt Phi mu, rpan 55...85/235...265 | 9yTIMBOCTI pene MOTY)HOCTI
3BOPOTHOT MOCHITIOBHOCTI
BO: 31, A 0,50...5,00 YcraBka 6JIOKYBaIiHSI I[@S ‘
/(5,00...50,00) | crpymMOM HYJIHOBOIT ITOCITiAOBHOCTI
Kontpois MaHimysii «BuMk» KepyBanHs koHTpOJIEM
1o Iy «VBIMIO) MaHimysmii 3a piBHeM 11 ( )
[MosstpHicTs MaHITYIIALIT « Har[‘i BABIIED Bip HOMPHOCTI ML
«- HaIiBXBUJISD) )
Maninynsiis, K 2,0...12,0 Koeodinient marimymsmii
Maninyn. | MiniMansnuii I1, A 0,25...5,00 MIHIMMBHHH.CTPW HpHM.?l
MOCIITOBHOCTI MAHIITYJISIIi1
Kyt Phi 651k, rpan 45...90 VYcraBka kyta 6i0kyBanns D3
Kinpkicts may3 BU L5 Kinekicts nay3 BY curnamy
CUTHAILy
11+k*12 Bubip koMOiHOBaHOTO CTPyMY
Curnan MaHimyIsii 12-11/k cnrHaTy Masimymii ( )
310
3anI/I‘MKa KYT‘SanI/IN‘IKI/I 0. 359 yCT?lBKa K}{Ta 3aTPUMKH
MaHirl. MaHimyJsLii, rpaj MaHImyJsii
3arpumka nycky I1P/1, 2 Yac 3arpumku mycky TP (He
MC 3MIHIOETHCSI, TUIBKH TIEPETJIsiT)
ITonoBxeHHs yCcKy 500 Yac momosxkenHs mycky [TP/] (ue
ITIP/I, mc 3MIHIOETHCSI, TIABKU TEPErIs)
ITonoBxxeHHs Yac nonosxkeHHs 3ynuHku 11P]]
30BHIIIHBOI 3yITUHKH 200 BiJI 30BHIIIHBOTO KOHTAKTY (HE
TP, mc 3MIHIOETHCSI, TITIBKU TIEPETIIs)
Benenns nycky 13 Yac BenenHs nycky JAd3 Big
Big pene CA, mMc 200 pene CA (He 3MiHIOETBCS, TUTBKA
neperisia)
Tantmepu | 3atpumka mycky D3, 5 95 Yac 3aTpumku mycky D3
MC
Cursan HecpaBHOCTI Yac 3aTpUMKHU CUTHAITY
nycky D3 Big pene CA, 500 HecnpaBHocTI mycky J1d3 3a
MC OMopoM (He 3MIHIOETBCS, TUTBKU
neperssia)
TpuBanuii 30BHIITHIN Yac 3aTpuUMKH CUTHATY TPUBAJIOTO
CUTHAJI, MC 5000 30BHIIIHBOTO BIUIUBY (HE
3MIHIOETHCSI, TITIBKU TIEPETIIsi)
3aTpuMKa CIpaIfOBaHHS Yac 3aTpumku crpaioBanas 1d3
0...500
JdD3, mc
AnantuBHe | AnmanTHBHE OJIOKYBaHHS «BHMK» KepyBanHs aganTuBHUM
ONOKYBaHHS | TIPY KAaCKaJH. BUMKH. «YBIME» GoKyBarHsM ( )
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Bxnaaka [TapameTp . Pexant, Onmc
Jiarna3oH 3Ha4eHb
Yac 3aTpumku Yac 3aTpUMKH BKIIOYEHHS
BKJIFOYEHHS aJJallITUBHOTO 20...200 a/lalITUBHOTO OJIOKYBAHHS
OJIOKYBaHHS, MC
Yac nii aganTUBHOTO 20...200 Yac nii aganTUBHOTO OJIOKYBaHHS
OJI0OKyBaHHS, MC

4.1.2 JlucTanuiiiHuii 3aXucT

B Tepminani peanizoBaHO TPUCTYMIHYACTHH MUCTAHIIMHUMA 3aXUCT BiJ MDK(A3HUX KOPOTKUX
3aMuKaHb. J{71s1 KOKHOI CTyIEHI € MOXIUBICTh BUOOPY BHJLy XapaKTEPUCTUKU CHPAI[bOBYBAHHS Y
BUTJISAAL Kosta 00 6araTOKyTHHKa, TOOYAOBAaHOTO 32 TOBUIBHOO KUTBKICTIO TOUOK (He Oinbiie 20) Ha
IomuKHI MoBHUX onopiB (Pucynok 4.1.2.1).

L ¥ RNl; Xn1 x A

I

R4 Xnd e— |

~—

z
KyT1_MY

\. 3BMilLeHHsa
Rn3; Xn3 — 1
® Rn2;Xn2

Pucynok 4.1.2.1 3apnanHs 30H MOJITOHAIBHOT Ta KPYrOBOI XapaKTePUCTUKU

» ¥
=Y

Bubip Buy XapakTepUCTHKHU 30HU CIIPALlbOBYBAHHS Ta BIJIOBIIHI HAJAIITYBaHHS Ui KOXKHOI
3 HHMX 33Ja€ThCS B MEHIO YCTAaBOK IHMCTaHIIHOTO 3axucry (muB. 1.5.5.3). s 3aBmaHHS 30HU
MOJIITOHAJIbHOT XapakTepucTuku /13 MokHa BUKopucToByBaTH Biz 3 10 20 Touok. Koopaunatu To4uok
Ha TUIOUIMHI MOBHMX OMNOPIB KOXHOI XapaKTEpUCTUKU 33/1al0ThCsl YCTaBKaMM akTHUBHOro «Rny ta
peakTuBHOTO onopy «Xn». KpyroBa xapakTepucTHKa 3HaXOAUTHCS y MEPIIOMY KBAJIPAHTI MJIOLUIUHI
MOBHUX OIOPIB (HANPSIMOK CIIpAlfOBaHHS 3aXUCTy «B JIIHIIO»), OyIyeTbCs HABKOJIO BEKTODY,
JIOBXKMHA SIKOTO 33J[a€ThCSl YCTaBKOIO «Z», a KYT J10 OCi aKTUBHOT'O OTIOPY 3a/1a€ThCS 32 JOITOMOT'0I0
ycraBkd «Kyt Phi_mu». [Iy11 KpyroBoi XapakTepUCTUKHU € MOXJIMBICTh 3aBAAaHHS EJINTHYHOCTI
xapakTepucTuku onopy «Key», HanpsMKy 3MiIIeHHS B EpIINi a00 TpeTii KBaJApaHT 3a JI0IIOMOI00
yCTaBKU «3MillleHHSI B KBA/IPAHT», 1 BEJIMUMHU 3MilIeHHS (ycTaBKa «3MillleHHs»), IKa BU3HAYaE
Ha CKIUIBKH BIJICOTKIB 30UIBIIYETHCS JOBXKHHA BEKTOPY, HABKOJIO SIKOTO OYAyeTbCs Kpyrona
XapaKTepUCTHKA.

CrpoiieHa cxeMa TpUCTYMIHYACTOr0 JUCTAHIIIMHOIO 3aXUCTy HaBe/IeHa Ha pUCYHKY 4.1.2.2.

BumiproBanbnuii opran /I3 po3paxoBye 3HaU€HHsI IOBHOTO OMOPY 110 KOHTYpax (a3a - (asa, ski
BUKOPUCTOBYIOTHh TMopiBHIOI0uM opranu J[3. IlopiBHIOIOUM OpraHd BH3HAUYAIOTh, YU MOTpAIUILe
3HA4YeHHsl MOBHOI'O OINOPY B 30HY CIPallbOBYBAaHHS BIAMOBIAHOI CTYNEHI 1 BMJAE€ CHTHAIU IIPO
HasBHICTh MiK(pa3Hux K3 Ha Buxina. [y BCiX BUMIpIOBaJIBHUX OpraHiB OINOPY YMOBOIO MOYATKY
pobotu € nepeBulieHHs (pazHUM cTpyMoM BenuuuHU 0,012 BiJ BTOPUHHOTO HOMIHAJIBHOTO CTPYMY
npuenHaHHs (auB. Ta0a. 5.5.1.1).

Jlns mepuioi cTymeHi 3axXucTy nependadeHa MOXIIMBICTD 3/1HCHIOBATH MYCK HIBUAKOJIIOUOTO
AIIB npu ii cnpattoBansi. Taka MOXIIMBICTh BMUKA€ThCsl Tpu oOpanHi napamerpa «/lo3sin LLIATIB
BiA 1 cTyneHi» B HaJlalmTyBaHHAX nepuioi cryneni [13.
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Pucynok 4.1.2.2 Cxema TUCTaHIIHHOTO 3aXHUCTY

Jnst npyroi abo TpeThOi CTYIMEH1 3aXUCTy ICHYE MOXKJIMBICTh BBEJIEHHS aBTOMATHYHOTO a0o0
ornepaTUBHOro mnpuckopeHHsa. Ilpu BuOOpi pexumy «ABTOMAaTUYHE MPUCKOPEHHS» abo
«OrniepaTUBHE MPUCKOPEHHS» TPU HAIXOMKEHHI curHany (miakmoueroro 10 MB a6o GOOSE) Ha
BI/JITIOBITHUM BXiJ1 CIpalibOBYBaHHs 00paHoi CTyINEH1 BiI0OYBa€eThCs HE 3 BUTPUMKOIO Yacy CTYIIEHI, a
3 BHUTPUMKOIO dYacy MNpHUCKOpeHHA. B skocti curHamy Ha Bxoai AIl ciil BHKOpHUCTOBYBAaTH
MOBTOPIOBAYl pesie KOMaHIU «YBIMKHYTH» abo pene mojoxeHHs «Bumkaeno». Yac, Ha sgxuii
BBOJIUTHCS aBTOMAaTUYHE MpUCKOpeHHs 3axucTiB (Big 0 1o 2000 Mc), oOMpaeThesi B HATAILITYBaHHSX.
Crin BpaxoByBaTH, 110 HPHU 3aCTOCYBaHHI cUTHaNiB mycky AIl, BiAMIHHUX BiJl peKOMEHJOBaHUX,
HanpukiIa iMnyibeiB Big cxemu AIIB, ix TpuBamicTh Oy/e MOJOBKEHO Ha 3a3HaUYE€HUH Yac.

bnoxyBanns npu konuBaHHsAX (BK) moTyxkHOocTi B Mepexi Npu3HaueHe AJi BUKIIOYEHHS
CIpallbOBYBaHHS JUCTAHIIIMHOIO 3aXUCTy IPU BUHUKHEHHI KonuBaHb. [Ipu K3 GiiokyBaHHS BBOIUTH
B JII0 3aXUCT Ha 4ac, JOCTaTHINA i CIpalbOBYBaHHS, 1, SKIIO CHPalbOBYBAHHS 3aXUCTy HE
BinOynocs, 61okye ii. [TyckoBuit opran 6;oxyBanus (IIOB) pearye Ha 301IbIIIEHHS CTPYMY 3BOPOTHOT
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nocmigoBHocTi dlo/dt, 3a6e3neuyroun poOoTy 3axucTy npu HecumeTpuuHux K3. [[ns migBuieHHs
gytauBocTi g0 cumerpuuanx K3 I1Ob Mae nonaTkoBwmii kaHall, M0 pearye Ha 30UIBIICHHS CTPYMY
npssmoi  mocmigoBHocTi dli/dt. Ile 3abesmeuye miABUINEHHS YYTJAWBOCTI 1O JESIKUX BHJIIB
HecumeTpuyHuX K3, siKi XapakTepu3yloThcs HE3HAYHOIO 3MIHOIO CTPYMY 3BOPOTHOT IMOCITIIOBHOCTI.
B tepminani nepenbaueHi rpyOuii Ta 4yTIUBUI OpraHy, sIKi BiIOBITHO OJIOKYIOTH MIBUKI (TIepiia
CTYHEeHb Ta Jpyra «IIBUAKA») Ta MOBUIbHI (Ipyra CTYNEHb <«IIOBUIbHA» Ta TPETS) CTYICHI
JTMCTaHIIHOTO 3axucTy. Yac, Ha KW BIANOBIAHA CTYIiHb 3aXMCTy BBOAMUTHCS IPU KOJIMBAHHSIX,
nopiBHtoe 0,2 — 0,8¢ s mBUAKKUX Ta 3 — 25¢ 7S MOBIIBHUX Ta 33JJA€ThCSI B MEHIO HAJIAIITYBaHb
TUcTaHIiiHOTO 3axucty. [lepenbavyeno Bxiguuii curnan (miakiaoderoro 10 MB abo GOOSE), sikuit
3MIACHIOE TPUCKOPEHE MOBEpHEHHS OJOKYBaHHS BiJ KOJUBaHb, SKIIO 1€ YBIMKHEHE YCTaBKOIO
«IIpuckopene noBepuenHss BK» (IIIIbK). Cnpomena cxema BK HaBenena na pucysnky 4.1.2.3,
niarpama oro pobotu — Ha puc. 4.1.2.4.

[RepyBaHHa BK

I BrokyBaHHA Npy KONMBaHHSIX I
| d;lldtr ’_|? :
: A - P DT1 I
| — 1 DI1
L lalsl > ochn e
A : diy/dt r ’_? 2 e 2 0,2..0,8¢ | _—
o]
| RiEVARER,~ |
| G| T
| 25MHz ¢ l
| diydty | D I
| > A S ( |
| LI
| bl ocan | 'D_TZ‘ 'DIZ: ¢ l BK-konTp. ]
| dio/dt ’_? 2 mc —D’a,o,..zspc :
o]
=] |
| Lz
[ NosepH. BK } L I
- ___ m— _s
Pucynok 4.1.2.3 Cxema BK
30BHiIWHE K3 30BHiWHe K3 K3 B 30Hi K3 B 30Hi

"YyTtnuewmn"
"Tpybnin" ' '

BeeneHHA
WBUAKNX

BeepneHHA
NOBINTbHWNX
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e
I

Pucynoxk 4.1.2.4 Jliarpama po6otu BK
[Tepenik mapameTpiB st KOHGITYpYBaHHS Ta HAJAIITYBAHHS TUCTAHIIHHOTO 3aXUCTY HAaBEIEHO
y Tabmumi 4.1.2.
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Ta6mums 4.1.2 - IlapameTpu KoH(ITYpyBaHHS Ta HATAMITYBAHHS TACTAHIIMHOTO 3aXUCTY

PexumM,
Bxnangka [Tapamertp . Omnuc
Jiana3oH 3Ha4Y€Hb
) «Bumk» KepyBanns ¢pyHKuiero
Oynxuis 3 ) '
«YBIMK» JMCTAHLIAHOIO 3aXHCTY ( )
OnepatuBHE KepyBaHHS
. «BBeL» (hyHKIII€0 TUCTAHITITHOTO
Beenenns dynkuii 113 «BuBeLY 3axHCTy (BIpTyaJbHUH
2
nepemukay) ( )
«Bumk» KepyBaHHst aBTOMaTH4HUM
ABTOMAaTHYHE
«IcT.»
MPUCKOPEHHS npuckopersm J13 ( )
«II cT.»
3aTrpuMKa Jacy, A0 SKOi
3arpumka A.Il., mc 0...1000 P Y .
HIPUCKOPIOETHCS CTYHiHb /(3
3aranpHi KepyBanus migxBarom 1 crymeni
[TinxBar 1 crymeHi Bif «BuUMK» IIPH CHPALOBaHHI
BO 2 cryneni «YBIMK» BUMIPIOBANTLHOTO OPraHy 2
. 4
crymeni 3 ( )
KepyBanns 61okyBanssm /13 Bif
«Bumk» :
KJIH — Grokysanss J13 ‘ KOHTPOJIIO JIAHI[IOT'1B HAnpyru (
«YBIMK» )
«BuMK» KepyBanHs aBTOMaTM4HUM
OrnepaTuBHE
«I ct.» [e]
MIPUCKOPEHHS npuckopeHHsM /3 ( )
«II cT.»
3arpumKa 4acy, 10 Kol
3arpumka O.I1., mc 0...5000 P Y .
HPUCKOPIOETHCS CTYMIHB J[3
«BUMK» KepyBanns 1 cryneni
VBiMKHEHHA 1 cTyneH1 : 7
«YBIMEK» JMCTAHIIHOTO 3aXHCTY ( )
«BBem.» OmnepaTuBHe KepyBaHHs | cTymneHi
Beenenns 1 crymneni
«Busen.» (BipTyanbHuil mepemukauy) ( )
«Komno» Bubip tumy xapakTepucTuku perne
Tum xapakTepuCTUKN . P Y p. P P
«ITomiron» onopy 1 cryneni
VYcraBka 3a piBHEM OMOPY 110
Z, Om/dh 025...80,00 | P Py
. Mmicus K3
1 crymiss KyT MakcumanbHO1 9y TIUBOCTI
Kyt Phi_muy, rpan 55...85 : Y
- pele onopy
2 ) EninTuyHICTh XapaKTepUCTUKH
S | Exinc, Ke 0.8...1,0 PArTep
S oropy
¥ . Hamnpsimok 3mitiieHHs
3MIlIEHHS B Ixs.
XapaKTePUCTUKH OMOpPY Ha
KBaJIpaHT IIIxB. P p o p.y
KOMIUIEKCHIH MIIOMKHI
. Bennunna 3MiteHHs
3mimeHHs, % 0...10

XapaKTEPUCTHKU OIMOPY
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PexumMm
Bxnagka [TapameTp . ’ Omue
Jiana3oH 3Ha4YeHb
[Tepexin B MEHIO 3a1aHHS
3amaHHsa TOYOK . . .
. - rapameTpiB TOYOK MOJTITOHAIBHOT
MOJIITOHY
XapaKTePUCTUKU
KinpkicTh TOYOK XapaKTEPUCTUKHI
Toukn 3...20 . P P
CTyTEHi
= AKTHUBHA CKJIaJIOBa OTIOPY TOYKH N
[
‘= | Rn, Om -99.99 ... 99,99 KoopauHara 1mo Re Ha
= s > s
o o .
= KOMIUJIEKCHIM TUTOLIUHI1)
PeakTuBHA CKIIa[]0Ba OTIOPY TOYKH
Xn, Om -99,99 ... 99,99 | n (koopauHara o Im Ha
KOMIUICKCHIH TUTOIINH1)
3anuc 3a7aH01 XapaKTePUCTUKH B
36epertu - , .
nam’siTb TepMiHaILy
3aTpumMKa, MC 0...1500 3aTpuMKa CIpaloBaHHs CTyIEH1
Jo3zsin IIATIB Big 1 «BUMK» Kepysannst myckom HTATIB npu
CTYNCH1 «YBIMK» crpamtoBanti 1 cryneni /I3 ( EX )
Vel ) . «BUMK» KepyBanus 2 CTyIEH1
BIMKHEHHS 2 CTYIIEHI )
e «YBIMK» i5t
TMCTAHIITHOTO 3aXUCTY ( )
OmnepaTtuBHE KepyBaHHA 2 CTYIEHI
Beenenst 2 cryneHi «BuUMK» (BipTyanbHuii  mepemukau) 3
(LUBHIKA) «YBIME» MaJIUMHU BUTPUMKaMU
criparoBaHHs ( )
OmnepaTtuBHE KEpyBaHHS 2 CTYIIEHI
BBenenns 2 crymneHi «BuMK» (BipTyanbHuii  mepemukau) 3
(TOBiTBHA) «YBIMK» BCITMKUMHA BUTPUMKaMHU
12
criparoBaHHs ( )
«Komo» Bubip THITy XapakTEpUCTUKH peJIe
Tum xapakTepuCTUKN . P Y p. P P
«IIomiron» Oropy 2 CTyIEHl
2 cTyminb YcraBka 3a piBHEM OIIOPY 110
Z, Om/dh 025...80,00 | P Py
micist K3
. Kyt MakcuMaabHOI 4yTIUBOCTI
Kyt Phi_muy, rpan 55...85 yr Y
- pere ornopy
2 . EninTuy”icTs XapakTEPUCTUKNA
S | Exinc, Ke 0.8...1,0 PArTep
:2 orIopy
Y . Hampsimok 3miteHHs
3MiIeHHS B IkB.
XapaKTEPUCTHUKHU OIOPY Ha
KBaJIpaHT IIIxB. P p o p.y
KOMILIEKCHIH IIIOIIMHI
) Bennunna 3MimeHHs
3mimennst, % 0...10
XapaKTePUCTHKH OIOPY
3 [Tepexin B MeHIO 3a1aHHS
.5 | 3amaHHs TOYOK . . .
B ; - rapaMeTpiB TOYOK MOJTITOHATBHOT
S | HOJIITOHY
= XapaKTePUCTUKU
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Pexum
Bxnagka [TapameTp . ’ Omue
Jiana3oH 3Ha4Y€Hb
KilbKICTh TOYOK XapaKTePUCTHKHI
Toukin 3...20 . PATEp
CTyIIEHI1
AKTHBHA CKJIaJIOBa ONIOPY TOYKH N
Rn, Om -99,99 ... 99,99 | (xoopaunHata no Re na
KOMITJICKCHIH TUTOIIHHI)
PeakTuBHa cKI1aJj0Ba ONIOPY TOUKH
Xn, Om -99,99 ... 99,99 | n (koopauHara o Im Ha
KOMIUICKCHIH TUTOIINH1)
3anuc 3aJaHOi XapaKTEpUCTUKHU B
30epertu - , .
nam’siTh TepMiHATY
3aTpuMKa 2 CT. 0 . 1500 3aTpuMKa CIparfoBaHHS CTYIICHI
(LBHIKA), MC (BHIKA)
3atpumka 2 CT. 0. 9999 3aTpuMKa CIpalloBaHHs CTyIEH1
(moBiIbHA), MC (moBinbHa)
«BHME» KepyBanns 3 crymneni
YBIMKHEHHS 3 CTYIIEHI 3]
. » [13]
«YBIMK» JMCTaHIIIHOTO 3aXUCTY ( )
«BHME» OmnepaTtuBHE KepyBaHHs 2 CTYIEHI
Beenenns 3 cryneni 1]
: . o -14
«YBIMEK» (BipTyasnbHuit mepemukauy) ( )
«Komo» Bubip tumy xapakTepucTUKH pelie
Tun xapakTepucTuKu . .
«[Tomiron» oropy 3 CTyIeHi
YcTaBka 3a piBHEM OIOpPY 10
Z, OM/dp 0,25 ...80,00 | P Py
micis K3
) Kyt MakcumanbHOT 4yTIMBOCTI
Kyt Phi_wmu, rpag 55...85 ot .
- perne onopy
2 ) EninTuaHICTh XapaKTepUCTHKH
2 | Eninc, Ke 0,8...1,0 P P
S oTopy
Y . Hampsimok 3mitieHHs
3 . 3MIIIEHHS B IxB.
CTYIIiHb XapaKTepUCTHKHU OMOpPY Ha
yi KBaJIpaHT IIIxB. p p N p,y
KOMIUICKCHIH TUTOIIHHI
. Benuuuna 3mimeHHs
3mimenns, % 0...10
XapaKTePUCTHKH OIOPY
[Tepexin B MeHIO 3aJaHHS
3agaHHs TOYOK . . .
) - napaMeTpiB TOYOK MOJTITOHAIBHOT
MOJIITOHY
XapaKTePUCTUKU
KinpkicTh TOYOK XapaKTepUCTUKHI
2 | Toukn 3...20 . P P
5 CTYIIEH1
‘B AKTHBHA CKJIaJI0Ba OTIOPY TOYKH N
S
= | Rn, Om -99,99 ... 99,99 | (xkoopauHaTa o Re Ha
KOMILICKCHIH TUTONTUHI)
PeakTuBHa CcKIIaj0Ba OMOPY TOYKH
Xn, Om -99,99 ... 99,99 | n (koopauHara o Im Ha
KOMIUIEKCHIH MJIOIINH1)
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P
Bkiaaka [Tapamerp . I, Omnuc
Jiarma3oH 3Ha4YeHb
36epermi ) 3an1:10 3az[aHo'%' XapaKTEpUCTUKU B
nam’Th TepMiHaITy
. KepyBanus crpamtoBanssMm 3
His 3 cT. 6€3 KOHTPOITIO «BuMk» cryneni [I3 Bix 6TOKyBaHHS Bix
BbK «YBIMK»
KOJIMBaHb TOTYXHOCTI ( )
3arpumMka, MC 0...9999 3aTpuMKa CIpaIlOBaHHS CTYIEHI
«BUMK>» KepyBanHs 4yTIHBHM ITyCKOM 32
Yyrtnusuii myck dls }
«YBIMK» 36inbmeHHssM ctpymy TIT ( )
Kommaparop dl1 (1,00 ... 4,00)/ | YcraBKka 4yTJIMBOTO MYCKY 3a
qyTJIMBHH, A (5,00 ... 20,00) | 36impmenHsM cTpymy I1I1
«BHMEK» KepyBanns rpyoum myckom 3a
['pyOuii myck dlx )
«YBIMI» 36inbieHHs M cTpymy TIT ( )
v 0
Kowmaparop diy pyou, | (100 .. 400y /| Y YOOI MGy 50
A (5,00 ... 20,00) . CTPYMY TP
TIOCITi IOBHOCTI
«BHMK>» KepyBaHHS 4yTIMBHM ITyCKOM 32
Yytnusuii myck dlz )
BriokyBanHs «YBIMK» 36impimenusiM crpymy 31T ( )
npu Kommaparop dI> (0,04 ... 0,16) / | YcraBka 4yTIMBOTO ITYCKY 3a
KonuBaHHsgx | LYTIMBHI, A (0,20 ... 0,80) | 30inmpmenHsM crpymy 311
«BuME» KepyBanus rpyoum myckom 3a
['pyOuii myck dlz )
«YBIMK» 36impmennsiM crpymy 31T ( )
Kommnaparop dl, rpyowmii, | (1,00 ...4,00)/ | YcraBka rpyboro mycky 3a
A (5,00 ...20,00) | 30inpmieHHsAM cTpymy 311
Yac BBe')IeHHSI IIBUJIKAX 200 ... 999 Yac BBeZICHHS IIBUIKUX CTYIICHIB
CTYIIEHIB, MC
Yac BBe',[[eHHSI MOBUTEHUX 3000 ... 25000 Yac BBe.I[eHHSI MOBUTEHUX
CTYIEHIB, MC CTYIEHIB
[Ipuckopene noBepHEHHS
IIpuckopene nmoBepHEeHHS «Bumk» GIOKYBAHHS Bifl KOTMBAHD
BK «YBIMK»
(reK) ()

4.1.3 CTpymMoBHMii 32XHCT HY/JIbOBOI MOCJiIOBHOCTI

Bin onHoda3sHMX KOPOTKMX 3aMHUKaHb B TEpMiHaJl peai30BaHO YOTHPUCTYHIHUACTUN

cTpyMoBHil 3axucT HynboBoi mociigoBHocTi (C3HII). Cnpomena cxema C3HII nHaBenena Ha

pucysky 4.1.3.1.

Jnst KOKHOT CTyIeHi mepen0adyeHo MOKIMBICTh BBEICHHSI UM BUBEIEHHA i1 B poOOTy, 3a1aTH

CTPYM CIpallfOBaHHs, BBEJIEHHS CIIPSIMOBAHOCTI CTYIIEHI, 3aTPUMKa 4acy crupaioBaHHsa. Okpemo ams

1-01 Ta 2-0i cTyneHi nepeadadeHnil oprad HaMPSIMKY MOTY>KHOCTI TOM 1110 JTO3BOJISIE CIIPAIIOBAHHS,

s 3-01 Ta 4-01 CTyNeHI opraH HampsMKY HOTYXHOCTI OJOKyrouMid. € MOXJIMBICTh BHUBEICHHS
Hanpasienocti C3HII ycTaBkoro Ui KOXKHOT CTYIEHI OKpeMo ab0 HECTIPaBHICTIO KiJl BUMIPIOBAaHHS
Hanpyru 3UO a5 BCiX CTyIeHiB, BBEJCHHS aBTOMAaTHYHOTO IPUCKOPEHHS 2-0i a00 3-01 CTyMeHi.
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Pucynoxk 4.1.3.1 Cxema C3HII
Jis mepiioi cTymeHi 3axucTy nependadyeHa MOXKIUBICTD 31MCHIOBATH MYCK IIBUAKOJIIOYOTO

1-1--y--

AIIB npu ii cnpatroBanHi. Taka MOXIIMBICTh BMUKA€ThCs Tpu oOpanHi napamerpa «/lo3sin LIIATIB
Bix 1 cryneni» B HaynamTyBaHHsAX nepuioi ctyneni C3HII.

Jns npyroi abo TpeThoi CTyNEH1 3aXHCTy ICHYE MOXJIMBICTh BBEJECHHS aBTOMAaTUYHOro abo
orepaTUBHOrO mpuckopeHHsa. I[lpu BuOOpI pexumy «ABTOMaTHYHE TMPUCKOPEHHS»  abo
«OnepaTuBHE MPHUCKOPEHHS» MPHU HAAXO/HKEHHI CUTHAy Ha BIAMOBIAHMN BXiJl CHIpallbOBYBaHHS
00paHoi CTyINeHi BiI0OYBAa€THCS HE 3 BUTPUMKOIO Yacy CTYIIEHI, a 3 BATPUMKOIO 4acy MPUCKOPEHHS.
B sixocti curnany Ha Bxozi All ciig BUKOpUCTOBYBaTH OBTOPIOBAYi pesie MoIokeHHs! « BUMKHEHO»
abo perne koMaHIu «YBIMKHYTH». Hac, Ha sIKuil BBOAUTHCS aBTOMAaTHYHE TPUCKOPEHHS 3aXHUCTiB (B1]]
0 1o 2000 mc), obupaeTscs B HasamTyBaHHAX. CliJi BpaXxOBYBaTH, 1110 MPH 3aCTOCYBAaHHI CUTHATIB
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MyCKY aBTOMaTUYHOTO MPUCKOPEHHS, BIIMIHHUX BiJ PEKOMEHOBAHUX, HAIIPHUKJIA] IMITYJIbCIB BiJ

cxemu AIIB, ix TpuBamicTh Oyze MOJOBKEHO HA 3a3HAUYCHUIN Yac.

[Tepenik mapameTpiB s koHdirypyBanHs ta HanamrtyBanas C3HIT naBeneno y ta6mmmi 4.1.3.
Ta6mums 4.1.3 - [lapamerpu koH]irypyBanHs Ta HamamtyBanus C3HIT

P
Bkianaka [TapameTp . I, Onuc
Jiarma3oH 3Ha4YeHb
VBiMKHEHHS ()yHKIIT «Bumk» Kepysauns ¢yuxuiero C3HIL (
C3HII «YBIMK» )
OmnepatuBHE KepyBaHHS (QYHKIII€IO
BBenenns QyHKII «BBen.» C3HII (Bipryanbuuii mepemukay) (
C3HII «Busen.»
)
B K
ABTOMATIHIHe «Bumx» epyBaHHs aBTOMaTHYHUM
. «I cr.»
3aranbHi IIPUCKOPEHHS npuckopeHHsaM C3HIT ( )
«II ct.»
3 -
3arpumka A.I1., Mmc 0...1000 atpudia - Hacy, A0 KOl
npuckoproerhbes cryninb C3HIT
Oneparusiie <<<<IISII/IC1\iK: KepyBanus OHGI/IBHI/IM
IIPUCKOPCHHI ' IMPUCKOPCHHAM C3HII ( )
«II cT.»
3 -
3arpumka O.I1., Mc 0 ... 5000 atpuiia - Hacy, - A0 Kol
npuckoproethbes cryninp C3HIT
OHII — B miHito (103BiM)
310, A (0,02 ...0,20)/ | YcraBka 3a piBHEM CTpyMy pele
% (0,10 ... 1,00) | moryxkuocti HIT
3Us, B 0.00 ... 2.50 VYcraBka 3a. pIBHEM HAINpyru pene
notyxHocTi HIT
. Kyr wMakcumanpHOi YyTIMBOCTI
Kyt Ph 230 ... 265
YT HLM, TPan (KMUY) pene notyxHocTi HIT
OHII — o mmH (610KyBaHHS)
310, A (0,02 ...0,20)/ | YcraBka 3a piBHEM CTpyMy peine
® (0,10 ... 1,00) | moryxwuocti HIT
3Uo. B 0.00 ... 2.50 VYcraBka 3a. pPIBHEM HaIpyru pene
notyxHocTi HIT
OHII Kyr MakCHMalbHOI YyTJIMBOCTI
pene MOTYXHOCTI HII
Kyt Phi_muy, rpan 70 (BCTAHOBIIIOETHCSI ~ aBTOMATHYHO
micng  BuzHaueHHs KMY  mo
JI03BOJISIE
BuBenenHs cipsiMOBaHOCTI 3a
KepyBanns nanpasnenictio C3HII
ABTOMATHYIHHM «BrMK» IpH CIIPaLFOBaHHI aBTOMATUYHOTO
HPUCKOPEHHSIM «YBIMK»
MPUCKOPEHHS ( )
KepyBanns nanpasnenictio C3HII
. «BuMK» . .
HecnpagricTio 3U0 ‘ MIPH HECTIPABHOCTI JIAHITIOTIB
«YBIMK» [6]
BuMiptoBanHs Hanpyru HIT ( )
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P
Bkiaaka [Tapamerp . I, Omnuc
Tiara3oH 3HaYeHb
B KepyBanns manpasienictio C3HII
CnpamroBannsm C3HIT « H,MK»
«YBIMK» IIpH CIIPALFOBAHHI 3aXUCTy( )
«BuMK» KepyBanns 1 crynemem C3HII (
VBi 1 I .
BIMKHEHHS | cTymeHi «VBIMIOD )
«BBemy OneparuBHe KepyBaHHs | cTymneHi
Beenenns 1 cryneni 5]
«Bupet.» (BipTyanbHuii iepeMukay) ( )
0. A (1,00 ... 30,00) / | YcraBka 3a pieaeM ctpymy HII
’ (5,00 ... 150,00)
1 cTyninb BBeneHHS UM BHBEICHHS IS
HarpaBneHicTs «Bumi CTyIeHI 31I0HOCTI pearyBaTd Ha
«YBIMK»
HarpsiMoK notyxkHocTti HIT ( )
3aTpumka, Mc 0...5000 3arpuMKa CpalfoBaHHs CTYIICHI
p P yn
. . KepyBanns nyckom IIAIIB npu
Jo3sin IIAIIB Big 1 «BuMk» ciparosani 1 crymeni C3HIT (
CTYIIEH1 «YBIMK» )
5 «BUMEK» KepyBauns 2 crynenem C3HII (
VBi i .
BIMKHCHHS 2 CTyIICHI Y BiMI )
«BBemy OnepaTuBHe KepyBaHHS 2 CTyIEHI
Beenenns 2 crymneni ’
«Busen.» (BipryansHuil mepemukay) ( )
2 cTymine | 10, A (0,50 ... 20,00) / | YcraBka 3a piBHem ctpymy HIT
’ (2,50 ... 100,00)
BBeneHHS UM BHBEICHHS IS
HaripaBieHicTb «Brmvio» CTyINEHI 31I0HOCTI pearyBaTH Ha
«YBIMK»
HanpsMok moTyxHocTi HIT ( )
3aTpumka, Mc 0...5000 3aTpuMKa CIpaIfOBaHHS CTYIIEHI
p P yn
3 «BUMK» KepyBannst 3 crynmenem C3HII (
VBi i .
BIMKHEHHS 3 CTyIIeHi VBN )
«BBemLy» OmnepaTtuBHE KEpyBaHHS 3 CTYIIEHI
Beenenns 3 crymeHi ]
«Busen.» (BipTyasnbHuUil mepemukay) ( )
3crymine | 0. A (0,20 ... 10,00) / | YcraBka 3a piBHeM ctpymy HIT
’ (1,00 ... 50,00)
«J10 mmHY KepyBaHHs Ui cTymneHi 3410HOCTI
Hampasnenictsb «B niniro» pearysatu Ha HarpsMoK
«BuMK» nortyxuocti HIT( )
3aTpuMKa, MC 15 ... 5000 3aTpuMKa CHpalOBaHHs CTYNEHI
«BHMK» KepyBanus 4 crynemem C3HII (
VBi 4 1 .
BIMKHEHHS 4 CTyIeHi «VBiMI )
4 cTymiHb .
«BBemLy OmnepatuBHe KepyBaHHs 4 CTyIeHi
Beenenns 4 cryneni ]
«Busen.» (BipryanpHHil epemukay) ( )
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P
Bxnagka [TapameTp o Omue
Tiara3oH 3HaYeHb
0. A (0,10 ... 5,00) / | YcraBka 3a piBaeM ctpymy HII
’ (0,50 ... 25,00)
«J1o mmn» KepyBanHs Juis cTyneHi 3410HOCTI
HampasneHicTs «B niniro» pearysatu Ha HalpAaMOK
«BuMK» notyxuocti HIT ( )
3aTpumkKa, Mc 15 ... 5000 3aTpUMKa CIpaIlOBaHHS CTYIEH]

4.1.4 CtpymoBuii 3axuct

B tepminani peanizoBaHO JBOCTYMiHYacTUi cTpyMoBHii 3axucT (C3) y TpudasHoMy BUKOHAHHI
(puc. 4.1.4.1).
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Puc. 4.1.4.1 Cxema C3
CrpyMoBHI 3aXUCT BiJ MDK(a3HMX KOPOTKHX CKIAJaeThcst 3 cTpyMoBoi Bijciuku (CB) Ta
MakcUMajJbHOro cTpymMoBoro 3axucty (MC3) 3 Burpumkor uacy. SKmo oOpaHuil cTpym
cipamtoBands CB 3a6esneuye cenexktuBHICTH ii Aii B 30H1 10 — 20% Bix AOBXHHM JIiHIT, 10
3aXMIIAETHCS, 3aXUCT BBOJHUTHCS B POOOTY SIK CEIIEKTUBHUI 3 BIAMOBIHOI BUTPHUMKOIO dHacy
cnpautoBaHHs. Skmo cenekTuBHICTH Aii CB He 3a0e3neuyeThcsi BOHA MOXe OyTH BUKOpHCTaHa 3
aBTOMaTHMYHHUM MPUCKOPEHHSAM NPU BUNPOOYBaHHI JIiHIi IPU YBIMKHEHHI.
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MC3 BukopucToByeThCs K qomatkoBuit 10 JI3 Ta C3HII, 1 Moxe OyTu BUKOPUCTaHUI TaKOX 3

OTIePaTUBHUM MPUCKOPEHHSIM [Tii y BIAMOBIAHUX PeXUMax POOOTH (BUBEACHHS OCHOBHOTO 3aXHUCTY).

st CB ta MC3 nepen6adeHo MOKIIMBICTh BUMKHEHHSI a00 YBIMKHEHHS B poOOTY, 3aJaTH CTPYM

CIpaLIOBaHHs, 3aTPUMKY uacy crpamioBanHsa. Jlng cenextuBHoi CB mepenbaueHa MOKIMBICTh

31iHCHIOBAaTH MycK mBuaKoaitouoro AIIB mpw 1i cnpairoBanHi. Taka MOKIIMBICTD BMUKA€ETHCS MIPH
obpanni mapamerpa «/lo3Bin LIIATIB Bixn CB» B HanamryBanusax CB.
[Tepenik mapametpiB s KoH(DIrypyBaHHs Ta HamamTyBanHs C3 HaBeneHo y Tadnuii 4.1.4.
Tabmuus 4.1.4 - Ilapamerpu koHOIrypyBaHHs Ta HanamTyBaHHs C3

P
Bxuanka [TapameTtp . CHIUM, Omnuc
Jiara3oH 3HaYCHb
. . B . 1
VBimMkHenHs Qynkuii C3 («BIMIO Kepysanns ¢pynkuiero C3 (— )
«YBIMK»
3araibHi OmneparuBHe KepyBaHHS
Beenenns ¢ynkiii C3 «Baen.» ¢dyukiiero C3 (BipTyasibHUN
«Busen.»
nepemukay) ( )
YBIMKHEHHS CTPYMOBOT «Bumk» KepyBaHHs CTPyMOBOIO BiIICIMKOIO
BIJICIUKH «YBIMK» ( )
«BBem.» OnepatuBHe kepyBanHs CB
BBenenns CB
«Buse.» (BipTyanpHHI TIepeMuKay) ( )
c _ «BUMK>» KepyBaHHS CETEKTHBHOIO /Ti€I0
eNIeKTHBHA JTist VBN CB ( )
Cpym cnpatosatiss, A (1,50 ... 30,00) / YCTaBKa CTPYMOBOI BiJICIUKH 3a
(7,50 ... 150,00) | piBHEeM (ha3HOTO CTPyMY
3
CB 3aTpuMKa 4acy, Mc 0...5000 anHMKa,,CH.p aFHOBaHHﬂ
CTPYMOBOI BiJICIYKH
KepyBanHs po00TO10 CTPYMOBOI
Hecenektusna CB «Bumr» BIZICIYKH IIPY aBTOMaTHYHOMY
«YBIMK» 5]
MpUCKOpeHHi ( )
. 3aTpuMKa CIpaltoBaHHs
3aTpUMKa HECEeIeKTUBHOI .
CB. mc 0...1000 CTPYMOBOI BIJICIYKH NpU
’ aBTOMaTMYHOMY ITPUCKOPEHHI1
B Kepysanns nyckom HIAIIB mipu
Jlossin IIATIB six CB («BIMIO
«YBIMEK» crparroBanti CB ( )
Veimkuenas MC3 «BH_MK» KepyBanns MC3 ( )
«YBIMK»
Bge. OneparuBHe kepyBanHs MC3
Benenuss MC3 («BBeLY 9]
«Buper.» (BipTyanbHuii nepemukau) ( )
MC3 «BHME» KepyBaHHS CEEeKTHBHOIO /11€I0
C ' .
eJIEKTUBHA JIisl «VBiMI M3 ( )
Cr CMDALIOBAHES. A (1,50 ... 30,00) / | YcraBka MC3 3a piBHEM (a3HOTO
pyM crpan ’ (7,50 ... 150,00) | crpymy
3aTpuMKa 4acy, Mc 0 ... 20000 3arpumka cnpaitoBanas MC3
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P
Bxnagka [TapameTp o Omue
Jiarma3oH 3Ha4eHb
Kepysanns pobotoro MC3 nipu
OII MC3 «BumK» OIIEPaTUBHOMY MPUCKOPEHHI (
«YBIMK»
)
3
3atpumka MC3 npu OI1, anHMKa__Cr{paHIOBaHHH
e 0...1000 CTPYMOBOI BIJICIYKH TIPH
OTIePaTUBHOMY NPUCKOPEHHI

4.2 @ynkuis IIPBB

[1PBB — e ¢yHKIis 11t pe3epByBaHHS MOXJIMBOI BiIMOBH BHCOKOBOJIBTHOTO BUMHKAaya MpH
Ii1 peneiHoro 3axXUCTy Ha WOTO BIAKIIOYEHHS MPU HASBHOCTI MOLIKOHKEHHS Ha 00 €KTI 3aXHCTY,
SIKUW )KUBUTHCS yepes el Bumukad. Cxema ¢ynakmii [IPBB naBenena na pucynky 4.2.1.

[IPBB 3amyckaeTbesi Bifi crpalfoBaHHS BHYTPIlIHIX (BOYJOBaHHMX B MPHUCTPid) Ta 30BHILIHIX
3axucTiB, a Takox Bix JI3II cucremu mmH, 3a sKor0 3aiKCOBaHO O0’€KT 3aXHCTY, KOHTPOIIOE
yBIMKHEHE MOJIOKEHHsI BUMUKaua (KOHTPOJIb CTPyMy Ta/abo0 pelie KOHTPOJIIO MOJI0KESHHSI BUMUKAYa).
3 BUTPUMKOIO Hacy, IO 3aa€ThCs, B 3aJE€KHOCTI Bix yoro OyB myck, [IPBB nmie Ha BUMKHEHHS
BUMHKa4a 00’€KTy 3aXUCTy, BUMHUKAYIB, HAMOIMKYUX O BHMHKAua, IO BIJIMOBUB Ta 4Yepe3 sKi
KHUBHUTHCS MiCIIe KOPOTKOTO 3aMHKaHHS, a TaKOX 4depe3 cxeMy (hOpMyBaHHS BUXITHHX CHUTHAJIB
MOXKe OyTH IMMOJaHO KOMaHAy Ha BHUMKHEHHS BHMHKada MPOTHIICKHOTO KiHI JiHii. DyHKHiA €
JOJJATKOBOIO B IIbOMY TEPMiHAJl Ta MOXe OyTH 3aiisiHa IJi1 BIACHOTO abo OOXiHOTO BHMHKayda
BHUCOKOBOJIbTHOT JTiHI1, 110 3aXUIAETHCS.
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Pucynok 4.2.1 — Cxema [IPBB
[Tepenik mapameTpiB /Ui KoH}IrypyBaHHs Ta HanamryBaHHs [IPBB naBeneno y tabnumi 4.2.
Tabmuus 4.2 - [Tapamerpu kKoH}irypyBaHHs Ta HanamryBaHHs [IPBB

Pexum,
Bxnanka ITapametp , Omme
Jiarna3oH 3Ha4eHb
«BuMK» Kepysanns pynkuiero IIPBB (

[TIPBB (6)) iz [IPBB
YHICHIA «YBIMK» )

w
IS
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PexumM,
Bxnangka [TapameTtp . Onnc
niana3oH 3HauYeHb
OnepatuBHE KEpyBaHHS
«BBem.» icto [IPBB (Bi o
Beenenns ¢ynkuii [IPBB yHKIiero (BipTYanbHuH
«Busen.»
nepemukay) ( )
KoHTposb yBIMKHEHOTO
«Bumk»

ITOJIOKCHHA BJIAaCHOI'O BUMHKa4da (

«YBIMK»
)

KonTpons Bumukaua KQC

Kontpouns ctpymy dazu (0,05...1,50)/ | YcraBka [IPBB 3a piBHem
(A,B,C), A (0,25 ... 7,50) | da3HOrO CTpYyMY

3atpumMmka copaioBanss [IPBB na
Yac Ha noBTopHE
. 00...1,0 MOBTOPHE BUMKHEHHSI BJIACHOTO
BIJIKITFOUEHHS, C
BUMHKa4a

3arpumka copairoBanss [IPBB na
Yac Ha BIAKIIOYEHHS, C 0,0...1,0 BUMKHCHHSI CYMIDKHUX BUMHUKAYIB
IIPH CHPAIFOBaHHI 3aXHMCTIB JIiHIT

3arpumka copautoBanss [IPBB na
Yac copamtoanss [IPBB 0.0 10 BUMKHEHHS BUMHKa4a
Big J3II, ¢ o IPOTHJICKHOTO KIHIIA JIiHIT IIpH

cnpamroBarsi J[3111

YcraBkoro crpamoBanis «KoHTtpoab crpymy ¢asu (A, B, C)» noBuHHa 3a0e3medyBaTUCS
YyTJIMBICTH P KOPOTKOMY 3aMUKaHHI B KiHI[I BUCOKOBOJIBTHOI JIiHii, 10 3aXUIIA€THCS, Ta HAJIIHE
MOBEPHEHHS (YHKII MICHs BIAIOTO BIAKIIOYEHHS (BHPAXOBYETHCS 33 YMOBU HEUYTIMBOCTI JI0
CTpyMy XoJiocTOoro xony JiHii). YcraBkoro «KonTpoas Bumukauya KQC» 3anaeThes 3a1exHICTh
nycka [TPBB Bix BxigHoro curnany (miakiarodenoro 10 MB a6o GOOSE) crany BumMuKaya.

[Tyck IIPBB 3a ymoBu cnpartoBanHs BOynoBanux B npuctpiid P33 abo CI3 BinOyBaeThcs,
SKIIO0 BOHU BBEJIEHI B POOOTY Ta 3HAXOAATHCS y CIpaBHOMY cTaHi. TalimepoM «Yac Ha MOBTOpHe
BiIK/TIOUEHHS» 32/1a€ThCS BATPUMKA Yacy Ha BAMHKAHHS BIIACHOTO BUMHKaua — MOXKe OyTH 3a1isiHe
JUIS TIOBTOPHOT CITpOOM BUMHMKaHHS a00 JUIs Jii Ha IpYrUil eIeKTpOMarHiT BAMKHEHHS! BUMHUKaJa (3a
yMOBHM Horo HasiBHOCT1). TaiimepoM «Yac Ha BiAKJIIOUEHHS» 3a/1a€ThCS BUTPUMKa Yacy Ha
BUMKHEHHSI BUMHKa4iB, HAHOJIMKUMX /10 BUMHUKaya, 110 BIIMOBUB Ta 4epe3 sIKi KUBUTbCA Miclie
KopoTkoro 3amukanHs. Taiimepom «Yac cnpamoBanns IIPBB Bin JI3I» 3anaeTscs BUTpUMKa
qacy Ha MepelaBaHHs KOMaHAM Ha BUMKHEHHSI BUMHMKaua MPOTUJIEKHOTO KIHIIA JIiHII.

4.3 3axucT Bil HeMOBHO(A3HOIO pesKUMY

B tepminaini peanizoBaHO 3aXUCT Bijl HETOBHO(A3HOTO pexUMy BUMHUKauda BiuacHoi JiHii (3HP),
a TaKOXK HeCceNeKTUBHUM 3axXucT BiA HermoBHOo(a3Horo pexxumy (H3HP), sxuit moxxe OyTu BBEI€HO B
pobOTYy i yac omepartii 3 ornepaTHBHOIO0 BUMKHEHHs mapainenbHoi JiHli. Cxema 3HP HaBenena Ha
pucysky 4.3.1.

[TyckoBum dakropom mis pobotn 3HP € curnan Bijg 30BHINIHBOI JIOTTYHOI CXEMU BHUSBIICHHS
BUMKHEHHS a00 yBIMKHEHHS BUMHUKaya He BciMa ¢azaMu, SIKHH JTOAATKOBO BBOJUTHCS y TEPMiHAT
(migxmrouenuit no MB a6o GOOSE). Jlns 3HP nependaueHo MOKIIMBICTh BBEICHHS UM BUBEICHHS B
po0OTY, 3a/1aTH CTPYM CIIpAIIOBAHHS, 3aTPUMKY Yacy CIIPAIIOBaHHS, 00paTH HAMPSMOK JIii BUXiTHUX
CUTHAJIIB: BUMKHYTH BUMHUKA4 MPOTUJICKHOTO KiHII JTiHiT 3a gormomororo BU koManau (3a HAIBHOCTI
BiAMOBIMHOI amaparypu) abo 3ymuHkoro [IPJ] JI®P3 (mpu 3abe3medeHH] YyTIUBOCTI ITYCKOBHX
BUMIpIOBaNIbHUX opraHiB J(MP3 BUILOT 32 YyTIUBICTh BUMIPIOBAILHUX cTpyMoBHX opraniB C3HII).
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Kpim Toro mepenbavyena MOKIMBICTh OJOKYBaHHS UYTJIMBHX BUMIPIOBAIILHUX CTPYMOBHUX OpPTraHiB
TpeThoi abo uverBeproi crymeni C3HII. JIns H3HP mapanensHoi minil mepexbaueHo 3 OLIBIIOID

BUTPUMKOIK 4YacCy MOJKJIMBICT BHMMKHEHHS BJIACHOIO BHMHKada a0o 6J'IOKYBaHH$I YYTIUBUX

BHMIPIOBAJILHUX CTPYMOBHUX OpraHiB TpeThoi a00 derBeproi cTymeni C3HII.
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H3HP 6510K. 4cT.

Q0

Llin H3HP

Pucynok 4.3.1 — Cxema 3HP ta H3HP
[Tepenik mapameTpiB [uid KOHITYpyBaHHS Ta HANAITYBaHHs 3aXUCTY HaBeJeHO y Tabnuui 4.3.
Tabmuus 4.3 - ITapamerpu koHdirypyBanHs Ta HanamtyBaHHs 3HP Ta H3HP

P
Bxuaka [TapameTtp o Ormue
Jiana3oH 3Hau4eHb
Oyukitis 3HP «BH,MK» KepyBauns ¢ynkiiero 3HP ( )
«YBIMK»
OmnepaTuBHE KEpYBaHHS
«Bsen.» icro 3HP (i .
Beenenns ¢ynkuii 3HP yHKIIi€r0 (BipTyambHuii
«Busen.»
nepemukay) ( )
(1,50 ... 10,00) / | YcTaBka 3axucTy 3a piBHEM
Crpy™m copantoBanHs, A . . .
(7,50 ... 50,00) | ctpymy HYJIBOBOI MOCTIIOBHOCTI
3HP 3aTpuMKa yacy, ¢ 0,0...10,0 3aTpuMKa CIpaLOBaHHs 3aXUCTy
KepyBanns cnpamosanaam 3HP
«BuMK»
IIyck BUC Nel ‘ Ha ITyCK KOMaH¥1 aBToMaTuku Nel
«YBIMK»
(—)
KepyBanns cnpairoBanasm 3HP
«BuMk»
Symunka ITP]] Y BiMEY Ha 3ynmuHKy BU-mepenaBaua (

)
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P
Bkiaaka [Tapamerp . I, Omnuc
niana3oH 3HauYeHb
B KepyBanns cnpamtoBannsm 3HP
bnoxysanns 3ct. C3HII « H.MK»
«YBIMK» Ha GirokyBanns 3ct. C3HIT ( )
B KepyBanus cnpairoBannsim 3HP
bnokyBanns 4ct. C3HII ) H.MK» 6]
«YBIMK» Ha GiroxkyBanus 4ct. C3HIT ( )
«BHMK>» KepyBanns ¢ynkuiero H3HP (
O i1 H3HP .
Y «YBIMK» )
OnepatuBHE KepyBaHHS
Beenenns ynkiii «BBenm.» bynxuiero H3HP (Bipryamsmumii
H3HP «Busen.»
nepemukay) ( )
Crpym cnpamopanms, A (1,50 ... 10,00) / | YcraBka SaXI/ICT}i 3a pi]?HeM ‘
(7,50 ... 50,00) | ctpymMy HYJIBOBOI MOCTIIOBHOCTI
3arpumka gacy, ¢ 0,0...10,0 3arpuMKa CIpalfoBaHHs 3aXUCTY
H3HP Kepysanns cnpamtoBannsm H3HP
. «BUMK» Ha BIIKJIIOYEHHS BJIACHOTO
Al Ha BUMHKad «YBIME» BuMHKauda 6e3 3aboponu TAIIB (
=)
B Kepysanns cnpamtoBannsm H3HP
bnoxysanns 3ct. C3HII « H.MK»
«YBIMK» Ha GyiokyBanHs 3ct. C3HIT ( )
B KepyBanns cnpauroBanusam H3HP
bnoxysansns 4ct. C3HII « H.MK»
«YBIMEK» Ha 6nokyBanHs 4ct. C3HIT ( )

4.4 ®dyukuis nepeaavi Ta NpuiioMy KOMaHA ABTOMAaTHKH

[Tpuniun nepegaui komana aBTomatuku (KA) — nmocninoBHuit aBoxuactoTHui koa. [lepima, Tak
3BaHa «kojoBa» yactora (KU1, KU2, KU3, KU4) Bkasye Ha inimiatopa nepegaui (IIPM/] Nel, 2, 3,
4). pyra, «indopmarniitnay yacrota (I41, 42, [43, I4Y4) dpopmye onny 3 4-X KOMaH[ Ul aHOTO

TP,

KY?2

20 20 t, mc 20 20 20 20 t, mc
Ilepenaua omuHOYHOT Ilepemaua cepii KA
KA (tepminan Nel) (Tepminair Ne2)
Pucynok 4.4.1 - [lepenaua koMaH]] aBTOMAaTUKU
Tabmuns 4.4.1 - KonyBanns KA

Ne xomaHIu KA Nel | KA Ne2 | KA Ne3 | KA Ne4 | KA No5 | KA Ne6 | KA Ne7 | KA Ne8
Konosa gactora K41 K41 K41 K41 K42 K42 K42 K42
lngopmaniiina | ) 2 143 M4 | 141 2 43 144
qacTtoTa

Ne xomaHIH KA No9 | KA NelO | KA Nell|KA Nel? [KA Nel3| KA Nel4 |[KA Nel5| KA Nel6
Konosa gactora K43 K43 K43 K43 K44 K44 K44 K44
Tnopmanifina | ) 92 143 144 41 42 143 44
qacrtoTra
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TpuBamicTs mepenadi KoxHOI 4yacToTu BUOpano 20 Mc, BIAMOBIAHO TpuBaicTh nepenadi KA
ctaHoBuTh 20 + 20 = 40 Mmc. [Ipu cmy3i dpinbrpa KA 80 't wac «miznansasy» K4 (I4) cranosuts 12,5
Mc. Yac nepenaui KA (Big MOMEHTY BIUIMBY YIPAaBIISFOYOr0 CUTHATY Ha auckpeTHui Bxia [1P] mo
3aMHUKaHHS BIMOBIIHOTO BUXigHOTO JaHiora [IPM) cranoButh He Oinbine 50 mc.

Bapiantu 3'ennanns kinekox «OPIOH» JI®3 y BY kanani nokazani Ha pucynkax 4.4.2 —4.4.4.

Pucynok 4.4.2 - BY kanan ¢ nsoma tepminaiamu «OPIOH» 1d3

A
4 v —
A 4
Tepminan Nel Tepminan Ne2
Oynkuis P3 Oynkuis P3
FnPlll/FHPM FHP}]Z/F]'IPM
Oynkmis KA Oynkmis KA
nepeaaya: nepenayva:
KA1l KAS
KA2 KAG6
KA3 KA7
KA4 KAS8
MIPUIOM: TIPUHAOM:
KA5 KAl
KAG KA2
KA7 KA3
KAS8 KA4
OyHKIis OyHKIISA

ABTOMAaTUYHOI aBTOMATHUYHOI

TIEPEBIPKU KaHAITY TIEPEBIPKU KaHAITY

o

1 A
A A 4

oot

Tepminanm Nel Tepminan No2 Tepminanm Ne3
Oynkuis P3 Oynxuisa P3 Oynxuig P3
FHPIU/FHPM FHP[[2/F1'IPM FHPHS/FHPM
Oynkuis KA Oynxuis KA Oynkis KA
nepenaya: repeaya: riepeaya:
KA1 KAS KA9
KA2 KA6 KA10
KA3 KA7 KAl
KA4 KAS KA12
IpUKHOM: HIPUKHOM: NIPUHOM:
KAS5 KAl KAl
KA6 KA2 KA2
KA7 KA3 KA3
KA8 KA4 KA4
KA9 KA9 KAS
KA10 KA10 KA6
KA1l KAl KA7
KA12 KA12 KA8
DyHKITiS DyHKITiS DyHKIiA
ABTOMATHYHOI aBTOMAaTHYHOL aBTOMATHYHOL
TIepeBIPKU KaHaIy TIepeBipKU KaHAITy TIepeBipKU KaHaTy

Pucynoxk 4.4.3 - BU kanan ¢ tppoma tepminanamu «OPIOH» /103
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N

A

vy 7

1[ A
h 4 A4

j A
A vy

Tepminan Nel Tepminan Ne2 Tepminan Ne3 Tepminan Ned
Oynkuis P3 Oynkuis P3 Oynkiis P3 Oynkuis P3
Frem/Frem Frep/Frem Fripns/Frem Fripna/Fripm
Oynxais KA Oynknis KA Oynxiis KA Oynknis KA
nepeaaya: nepenaya: nepenava: nepenaya:
KA1 KAS KA9 KA13
KA2 KA6 KA10 KA14
KA3 KA7 KA11 KA1S
KA4 KAS KA12 KA16
IpUioM: TIpUAoOM: TIpUHOM: puioM:
KAS KA1 KAl KAl
KA6 KA2 KA2 KA2
KA7 KA3 KA3 KA3
KAS KA4 KA4 KA4
KA9 KA9 KAS KAS
KA10 KA10 KA6 KA6
KA1l KA1l KA7 KA7
KA12 KA12 KAS8 KAS8
KA13 KA13 KA13 KA9
KA14 KA14 KA 14 KA10
KA1S KA1S KA15 KA1l
KA1l6 KA1l6 KA16 KA12
OyHKITiSA OyHKITISA DyHKIIisA OyHKITISA
ABTOMATHUYHO1 ABTOMATHUYHO1 aBTOMATHUYHOI ABTOMATUYHOI
NepeBipKH KaHaTy MepeBIPKH KaHATy HepeBipKU KaHairy NepeBipKH KaHaJTy

Pucynok 4.4.4 - BU kanain ¢ yotupma tepminanamu «OPIOH» 103

PexxumM mepenadi KoMaHA TYIUIEKCHUM, 32 €AMHOTO NMPUHIMITY KOTYBAaHHS - YAaCTOTHI KOJIU B
I[TPMJ] TepmiHama BCTaHOBJIIOIOTHCS MPOTPaMOl0 aBTOMATHYHO MpPHU BUOOpI CepeAHbOI 4YacTOTH
HOMIHAJIbHOT cMyTH, HoMepa Ta kuibkocti [IPM/] y BY kanani.

Ockinpku ¢yHkuis nepenaui KA e pomarkoBoro ans tepminana «OPIOH» JI®3, Bona
npusHaudaetbes st komang CABH, APJI, AUP 1 take inme, Henomkomkenoi [1J1.

VY cucremi npioputeTiB QyHkuis nepenaui KA Hikue GyHKIIT nepegadl OJOKYIOUNX CUTHAJIIB
PEJIEHHOTO 3aXUCTY.

[Tepenik mapaMeTpiB I/ HaJAIITYBaHHS MPHUHOMY Ta mepeaayi KOMaHa aBTOMATHKH HaBEIEHO Y
Tabmui 4.4.2.

Tabmuus 4.4.2 - Ilapamerpu MeHto «KomaH 11 aBTOMAaTUKH»

Pexum
Bxuaka [TapameTtp , ’ Ormue
niama3oH 3Ha4YeHb
. «BuMx» KepyBanus KII€I0 IIPUIHOM
Oyukiia KA . py® (byH P Y
< «YBIMK» Ta Tepeaaydi KOMaH aBTOMaTHKU
& - -
= «Bumr» KepyBanus KIIE0 repeaayi
= [epenaua KA . 124 Pyn P
E «YBIMK» KOMaH/I aBTOMAaTHKHA
S . "
@ . «BuMmky KepyBanus KIII€I0 IPUHOM
< ITpuiiom KA . pyB dyn P y
= «YBIMK» KOMAaH]T aBTOMaTHKH
i Tun KA «OnuHapHa» Twun xoMaHI¥ aBTOMATHKH, IO
s 1501 .
;:2 «[ToxBiitHa 00po0IsieThes
«Bumr» KepyBaHHus pesxMMOM OBTO
[ToBTOp KA . by P Py
«YBIMK» KOMaH/T aBTOMAaTHKA
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Bxnagka [TapameTp . Pexan, Omue
Ziara3oH 3HaYCHb
[lepexin B MEHIO KepyBaHHS Ta
[Tpu3HaueHH KOMaHJ - BiJIIIOBITHOCTI MPUHHATUX KOMaH]{
peie ) aBTOMAaTHKH BHUXIJHUM pelie (IUB.
1.5.6.3)

4.5 Buznauenns micus nmomkoakennsa Ha I1JI, mo 3axumaerbes

VY TepMiHalli BUKOPUCTOBYETHCS aJITOPUTM BHU3HAUCHHS MicIsl TOMKOKeHHs (nami - BMII) 3a
PO3PaxXyHKOM BEJIMYMHU OINOPY A0 MICIS KOPOTKOTO 3aMHUKaHHS B Mepexax 13 3a3eMJICHOI0
HEUTPAJUTIO Ta BPAXOBYE HEOIHOPITHOCTI JIiHII 3a AOBXHHOW. JIiHIS pO30MBAETHCA Ha KIiHIEBY
KUTBKICTh OHOPITHHUX IUISTHOK (10 BOCBMH), IO XapaKTEPHU3YIOTHCS MUTOMUMH OMOPaMH IPSAMO] Ta
HYIBOBOI mocmigoBHOCTel. Ilepembadeno naBa pexumu podotu BMIL:  ogHOCTOpOHHIN Ta
JBOCTOPOHHIN, SKHA MOXXHAa YBIMKHYTH BIJIOBITHMM NIYHKTOM BKIaaku «BMID» MeHto
HaJIamTyBaHb. J{BOCTOpOHHIN pexum podotn BMII moxe OyTu 3amisHHIA, SKIIO HA 000X KIiHIIAX
JIHIT, 0 3aXHIIAE€ThCSI, BCTAHOBJICHO oaHOTUIHI TepMmiHamu «OPIOHy JI®3. BMII Busznauae Tun
KOPOTKOTO 3aMHKaHHS — MibK(pa3He, ogHoda3zHe abo mojBiiiHE Yepe3 3eMJI0, HOMEDP IUISHKU Ta
BIJICTaHb B KIJIOMETPAaxX J0 MICIISI ITOUTKOKCHHSI.

Jns tounoro Bu3HavueHHS Micsd K3 HEOOXigHO MpaBMIIBHO 3aaTH IMapaMeTpH JiHii, 110
3aXMIIAETHCSA, @ caMe: KUIBKICTh JUISHOK, TMMTOMI aKTHBHUK 1 PEaKTHBHUU OIip JiHII MpsAMOi i
HyJIB0BOT mocmiToBHOCTI «R1y», «RO», «X1», «X0» mis K0XKHOI JUISTHKY, TOBXKHHY KOKHOT JUISTHKH
1 3arajbHy TOBKUHY JIiHIi.

JIyist po3paxyHKy MICIISl ITOIIKODKEHHS TTPH 0HO(A3HUX Ta TOABIHHUX 3aMUKAHHSIX Ha 3EMITIO
BPaxOBYEThCA KOCQIIIEHT 3a3eMIICHHS, SIKUM PO3paxOBYEThCS Ui BCi€l JIiHII 3a mapameTrpamu
MUTOMHUX AKTHUBHUX 1 PEaKTUBHUX OMOPIB JiHII MpsMOI 1 HYJIbOBOI MOCTIAOBHOCTI ISl KOXHOI
TISHKHA.

Po3paxyHok Biactani g0 wicus K3 mnoumHae poOoTy mpH cCHpaloBaHHI 3axucty. B
JBOCTOPOHHBOMY PEXKHMI CHHXPOHHICTD MOYATKY PO3paxyHKY 3a0€3MeUy€eThCsl OAHOYACHUM ITyCKOM
ITP/] repminanis «OPIOH» J1®3.

Bincranp 10 Miclsl HOLIKOMKEHHSI PO3PAXOBYETHCS 3aJI€KHO BIJl 3HAYEHHS MOBHOTO OIOPY
KOHTYPY KOPOTKOTO 3aMHKaHHs. SIKIIIO po3paxoBaHa BiJICTAHb JI0 MiCIIS TIONTKO/KEHHS 3HAXOTUTHCS
B Meskax Bij 0 10 3HaUeHHS TOBKHHHU JUITHKH JiHII, 1110 3aXuIaeThesd, To K3 BU3HavaeThes, SIK Take,
sKe BIAOYIOCS B Mexkax L€l JUISTHKY JIiHii, 10 3aXuIIaeTbes. SIKII0 3HaYeHHs BiACTaHI O Micls
MOIIKO/KEHHsT OLbIe 3arallbHOl JOBXXKHMHU JiHII a00 po3paxoBaHe 3HAYEHHS MOBHOTO OMOPY
KOHTYPY KOPOTKOT'O 3aMHKaHHSI MEHIIIe HYJs, BICTaHb IO MiCIS MOIIKOKCHHSI BU3HAYAETHCS 5K
«3a MexaMu JTHI».

[Tepenik mapameTpiB Ay KoH(pIrypyBanHs Ta HanamTyBaHnHd BMII naBeneno y tabnuii 4.5.

Tabmuns 4.5 - [Tapamerpu koH}irypyBaHHs Ta HajamtyBaHHs BMIIT

Pexum
Bxuagka [TapameTp , ’ Onrc
niama3oH 3Ha4YeHb
. «BuMk» Kepysannus kuicro BMII

Oynkuis BMII ) 24 Pyn

«YBIMK»
BusHaueHHs «BuMk» Y BIMKHEHHSI IBOCTOPOHHBOTO
: JIBoctoponne BMII .
MICIIA «YBIMK» BMII
nomkokeHHs | Heognopiguicts [TJI — L3 KinmekicTe mingaok I1JI, o
KIIBKICTB IIISTHOK 3aXMILAETHCS
Jinsaka n. JloBkuHa, KM 1...500 JloBKuHA AUISTHKA N
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Pexxum
Bxnaaka [TapameTp . ’ Onmc
JianasoH 3HaYeHb

[Tutomuii akTUBHUI omip MpsAMOL

R1, OM/km 0,001...1,000 : .
ITOCJIIIOBHOCTI JTIJISTHKH N

X1, Om/kum 0,001...1,000 | LATOMHIi peaxTuBiiii omip
MPSIMOT MTOCITITOBHOCTI AUISTHKH N
[TuromMuii akTUBHUH OTIIP

RO, Om/xMm 0,001...1,000 HYJIBOBOI MTOCJTIIOBHOCTI JIISTHKH
n
[TuTomuil peakTUBHUH OTIip

X0, Om/xm 0,001...1,000 HYJIBOBOI ITOCJTiTOBHOCTI JUISTHKA
n

Komnapatop crpymy I1 MiHiMaJIbHO .MO)KJ'II/IBI/‘II‘/'I CTpyM

0,10...10,00 MPSAMOi MOCII1IOBHOCTI1

K3, A iHi
st Tpudaszaux K3, tpudasnoro K3 Ha minii

Kommnaparop crpymy 11 MiHiMaabHO MOKIIUBUHN CTPYyM
JUISL OJTHO- Ta JBO(A3HUX 0,10...10,00 MPSIMOT MTOCITITOBHOCTI OJTHO- Ta
K3, A nBodazaux K3 Ha minii
Kommaparop crpymy 12 MiHIMaIbHO MOXKIIUBUH CTPYyM
JUTSL OJTHO- Ta TBO(a3HUX 0,10...10,00 3BOPOTHOI MOCIIiJOBHOCTI OTHO-
K3, A ta neodazHux K3 Ha minii
Kommnaparop crpymy 10 MiHiMaabHO MOKIIUBUHN CTPYyM
JUTSL OJTHO- Ta TBO(a3HUX 0,10...10,00 HYJIBOBOT MOCIIITOBHOCTI OJIHO- Ta
K3, A nBodazaux K3 Ha minii

36epertn i 3amuc HanamtyBanb BMII B

nam’siTb TEpMiHAIY

4.6 HamiBaBTOMaTH4YHA NepeBipKa CIPaBHOCTI KaHAJTY

L1 pynkuis BukopucroByeTbes At [IPM]] Tepminanis, siki cymMicHO 3a0e3neuytoTs 3axuct [1J1,
HE3aJIeXKHO BiJl TUITY CepeloBUILA — ONTHYHUI abo BY:

- [IpY OIIEPAaTUBHOMY OOMiH1 CUTHAJIaMH1 IO KaHaly;

- [IpY BUKOHAHHI HaJaroKyBaJIbHUX poOIT B KaHaJI.

B 3anexnocti Big oOpaHoro HamamTyBaHHA «Immyabchmii», «IIporpamumii» abo
«TpuBammii» B MeHo «HanamryBanus» — «llpuiiomonepenaBauy» — 3araapHi» —
«CepBicHuii nyck» nepeadadyeHo TpU BiNOBiHI pexxumu podbotu ITPMJ, ski 3amyckaroTbes Mpu
HaTuckaHH1 kKHONKH «[TY CK» nHa JIIT Tepminany.

Pexxum «TpuBaamii» oOupaeTbes MpH BUKOHAHHI HAJIAroKyBaJIbHUX POOIT B KaHaMl 3B S3KY.
[Ticns natucHenHs kHomku «[IYCK», TIPJI TepmiHamy 3amycKaeTbCsi HAa 4Yac, MOKH KHOIKa
YTPUMYETbCS HATUCHYTOIO.

B pexumi «IMnyabcHuii» micis HaTHUCHeHHA kHomku, 1P/l TepMiHamy 3amyckaeTbcs Ha
BU3Ha4YeHUH poMixkok 4acy (30c), aie 1ie He BUKJIMKae Oyb sikoi peakiii iHmmx [TPM/], siki Takox
MPAaIoIOTh B I[bOMY KaHaJl 3B’ SI3KY.

Jlsis1 BUKOHAHHS ONEpaTUBHUM IEPCOHAIOM HAaIliBaBTOMAaTHYHOI MEpPEBIPKH KaHAly Mae OyTu
obpanuii pexxum «IIporpamuuii». B nbomy pexumi HarucHeHHs KHonkH «I[TYCK» Takox 3amyckae
ITPJ1 repminany Ha nepioq 30c (puc.4.6.1), mpoTATOM SIKOTO MPOBOAUTHCS PsAJl BUMIPIOBAaHb (CTPYM
NpUHOMY CIOKOIO, cTpyM mpuiiomy Bix cBoro I1P]I, ctpym Buxony I1PJ1). Ha nucnnei 3'aBnseTses
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narmc «OIIEPATUBHUM OBMIH CUTHAJIAMM». 3a baxtom npuitoMmy curaany Big nanoro I1P]]
yepe3 3aJjaHui 9ac «BIITYKYEThCs» - 3amyckaeThes [1P]] Ha iHmmoMy KiHIi kaHaiy, Tak camo Ha 30c,
npotsiroM sikoro Ha [IPMJ] iHimiaTopi Tak caMO TPOBOJSATHCS BHUMIPIOBAHHS (CTPYM NPUHOMY
CHUIBHUHN, CTpYM Ipuitomy Bix ganexoro I1P/]).

Bcei ni BumiproBanHs BuKOHYIOThcst Ha [IPMJI, Ha sxomy Hatuckanacs kHomka «ITYCK» i
BHUBOJISITHCS HAa MOTO JIUCIUICH, HA TIPOTHIIKHOMY OOl KaHaly TepMiHAN JIMIIE BiTYKYEThCS Ha
3aIUT, ajle KOHTPOJIIO MMapaMeTpPiB HE BUKOHYE.

A

30c
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Pucynok 4.6.1 — MosxnuBi cuTyarii y KaHaji 3B 513Ky IpH ONEPaTHUBHOMY ITyCKY Ta
JTUCTAHIIITHOMY BiITYKY:

1) Inimiatop — «cBiii» [IPJl, manimynsmis BiACYTHS 4M BHMKHEHA, BIJIOBiJaya HEMae 4u
HECTpaBHUI KaHal.

2) IniuiaTop — «cBii» [1P1, MmaHimynAwis €, BignoBigauya HeMae a00 HEeCpaBHUM KaHaJl.

3) InimiaTop — «manekuit» [1PJl, MaHinyssmist BiACYyTHS 4M BUMKHEHA, BIANOBi/aya HEMae M
HECIIPAaBHUM KaHaJI.

4) IniiaTop — «nanexui» [1P/], manimynsiuis €, BignoBigaya HeMa€e YM HECIIPaBHUI KaHaJI.

5) Inimiarop — «cBii» TP /1, MaHinmymsLis BIICYTHS Y1 BUMKHEHA, BIAMOBIIAY €.

6) Inimiarop — «cBii» [1P 1, MaHinmymnswis €, BIANOBIAAY €.

7) Ininiatop — «nanexuit» [1P/], MaHimymsiis BiICyTHS Y4 BUMKHEHA, BiJIIIOBIaY €.

8) Iniiatop — «manekuii» [1PJ], MmaHinmyms1is €, BiAMNOBIAaY €.

[Tpu Bkto4eHiN GyHKIIT HaliBaBTOMAaTHYHOI ITEPEBIPKU ONEPATUBHUM MEpCOHAT 00'€KTa MOXKe
31MCHIOBATH OOMIH CHTHaJIaMU He3aJeKHO Bl 1HIIIOro 00'cKTa.

o0 «aucTaHIIHUNA BIATYK» HE 3aBaXkaB MPH ONepallisiX 3 HaJaroJKeHHs, SIKI BUMAararoTh
TPUBAJIOTO ITYCKY, JTOAATKOBO HEOOXITHO 3a0€3MeYuTH 3a00pOHY MPOrpamMHOro BiATYKY. Posmin
MeH: «HamamryBanus» — «[IpuiiomonepenaBau» — «3aranbHi» — «Iucranuiiinuii Bigryx»
— «YBIMK./BUMK.» (Ta0m1. 5.6.1.1).

4.7 @yHKLisi aBTOMATHYHOI NepeBipKH CIPABHOCTI KaHaJy 00MiHY CUTHAJIaMHU

OyHKIIisI aBTOMAaTUYHOI IIEPEBIPKYU CHPABHOCTI KaHaITy OOMiHY CHTHaJIaMH (aBTOKOHTpOJIb, AK)
y ckiani cydacHux I[IPMJ] TepmiHanmiB mpu3HaueHa JUIs MEPIOAWYHOI MEPEeBIPKH CHPaBHOCTI
napameTpiB kaHaiy 3B’s13ky Ta [IPM/I. IlepeBipka napameTpiB 31iHCHIOETHCS 3a )KOPCTKO 3aaHUM
IPOTOKOJIOM, TMepeadadyeHuM po3poOHMKOM JaHoi amapatypu. llepeBipka 3amyckaerbes
ABTOMATHYHO C 33JJaHOI0 TIEPIOINIHICTIO, a00 OMEpPaTOPOM KOPOTKUM HATUCKAHHIM KHOMKH «AK».
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TpuBane nHatuckanHs (Outbime S5c) kHOmKH «AK» BHMHKae/BMHKae (YHKIIO aBTOMATHYHOL
nepeBipku BU-kanaiy.

B 3anexnocti Bix o6paHoro mpotokony AK BpaxoBYIOThCS pe3ysIbTaTH OCTaHHIX JBOX a0o
4oTUpboX ceaHciB. [Ipu BusBieHHi HecripaBHOCTI AK Buae 30BHIMIHIA CUTHANI (CIIPAIlbOBYE pelie
aBapiiiHOI YM TOMEpePKYyBaJIbHOI CUTHAJII3allil), TIOBIIOMIIEHHSI HECTIPABHOCTI B iH(opMaIiiiHoMy
oydepi («Inp.» — «Pe3yabTaTH aBTOKOHTPOJIIO») Ta HOro po3mmpyBaHHs B KypHaJi MOJIIH.
Pesyneratn AK B iHpopmaniiinomy Oydepi MoaistoThCs Ha aBapiiiHi, IONMEPEPKYI0Ul Ta YCYHYTI
(sx1Io ocTaHHi# pe3yabTaT 0€3 3ayBakeHb, a OC3MOCEPEAHBO Mepel HUM OYB HE HOPMAJIbHUM).

I[TPM/]] Tepminana «OPIOH» 1d3 mae Habip npoTokodiB 1t podoTu 3 AK HacTymHuX THITIB:
«OPIOH» VII3A, AK80 (AB3K-80), [IB3-90M, AK (IIB3-IBa), AKM (I1B3-IBa).

Sxkmo B kanam mnpamiorote [IPMJ][ «OPIOH» A®P3 uu «OPIOH» VII3A, To 3a3BHuait
BHKOPHUCTOBYEThCS TPoTOK0a YII3A. Bukopucranus npotokony YII3A no3Bomsie opranizyBatu AK
Ha YOTHPUKIHIICBMX KaHamax BY; kpiMm Toro, wmoxke OyTH peami3oBaHa MporpaMa
HaMiBaBTOMATHYHOTO OOMiHY CUTHAJIAMU Ta TECT HAMMIBABTOMATUYHOI IIEPEBIPKH TapaMeTPiB KaHATY
BU.

[Tepenik mapameTpiB Uit KOH}IrypyBaHHs Ta HanamryBaHHs AK HaBeneHno y tabmumi 4.7.

Tabmuns 4.7 - [lapamerpu koH(DIrypyBaHHS Ta HaJIAIITyBaHHS aBTOKOHTPOJIIO

Pexum
Bxknanka ITapameTtp . ’ Omnuc
Jlana3oH 3Ha4eHb
«Bumk.» Bubip npoTokoiy, 3a sikum Oyne
«YTI3A» 3MIIHCHIOBATHCS aBTOKOHTPOJIb
IIporokon «I1IB3 — AKM»
ABTOKOHTPOJIIO «I[1B3 — 90M»
«AK-80»
«IIB3 — AK»
. «Bumk.» KepyBaHHS TeCTOBUM peXUMOM
= TecToBull pexxum .
3 «YBIMK.» AK
a, - - -
= TpusanicTs BIATYKY, C 10/30 [nTepBan yacy BIATYKY
S - - - - -
2 [ToBeninka npwu aBap. «He Bignosigatn» | [loBeninka TepMiHay npu
5 HECIPaBHOCTI «BianoBigaTu» | HECHIPABHOCTI KaHATY 3B’ A3KY
. «[Tomepemx.» IToBeninka TepMiHAIY IPU
Ilepemxona y BU xanam P . P y p,
«ABapisa» NEPELIKOAAX Y KaHall 3B 3Ky
) [HTepBaNl MIXK IITATHUMU
[ratHuit nepion AK, ¢ 0...99999 P .
aBTOMATUYHUMHU MEepEeBIpKaMu
) IaTepBan yacy 10 HaCTYIHOI
[ToBTopHuit nepion AK, P ) Y i .
0...99999 TEPEBIPKH, SKIIO MOMEPETHII
c .
BUSIBUB HECIIPABHICTh

4.8 KoHTpOJIb JIAaHIIOTiB HATIPYTH

B Tepminani nepeabadueHO MpOrpaMHMNA KOHTPOJIb JIAHLIOTIB HANpPYTH <GIpKH» Ta
(TPUKYTHHKA», TPU YOMYy JUISI <GIpKH» peayli3oBaHO JBa OKPEMHX aJTOPUTMH BUSBICHHS
HECTIPaBHOCTI. B MeHI0 HaJjaHa MOXXJIMBICTh OKPEMOTO KEPYBaHHS KOXXHHM 3 anropuTMiB. Cxema
KOHTPOJTIO JIAHITIOT1B HANIPyTH HaBeJeHa Ha pUCyHKY 4.8.1.
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Pucynok 4.8.1 — Cxema KOHTPOJTIO JIAHITIOTiB HAIIPYTH

KoHTponb 3U0|

[Tporpamuunii kouTposip nanirorie Hanpyru (KJIH) Gmokye poGoty /I3 mnpu BusBIEHHI
HECTPaBHOCTI, TOA1 (OPMYIOTbCS BIAIMOBIIHI CUTHAIM Ta OM0KyBaHHS. Anroputmu podotu KJIH

Oe3nepepBHO aHAJI3yIOTh PIBHI Ta CHIBBIAHOIIEHHS BUMIPSIHOT HAIIPYTU pi3HUX OOMOTOK (3ipKa Ta

TPUKYTHHK) a00 CUMETPUYHMX CKJIAJIOBUX HANpPyrd Ta CTPYMIB Ha BXOJl B HPUCTPIH, Ta B pasi

MOpYIICHb q)OpMyeTBC}I CUTrHaJI HeCHpaBHOCTi. HaHaH_ITYBaHHH OpraHy KOHTPOJIIO 3a JIAHOOraMHu

HaIpyru BUKOHYETHCS Y BIAMOBIIHOMY ITYHKT1 MEHIO HAJIAIITYBaHb 3aXUCTY.
[lepumuii alropuT™M KOHTPOJIIO JIAHIIOTIB HANpPYrd 3 KOMIIEHCAIIEI0 pO3paxoBYye BEIMUUHY

Harpyryd HeOamaHCy MDK Hampyramu, SIKi BUMIPIOIOTHCS Ha OOMOTKAxX «31pKH», «TPUKYTHUKA» Ta
OKpEMO Mi/IBe/IeHOI HANpYTH BiA OAHI€ET 3 a3, 310paHuX y TPUKYTHHK, 32 GOPMYJIIOL0:

1
Uub = Ua+§Ub+

2

—Uc ———=UHK —

2V/3

ne, Ua, Ub, Uc — manpyru ha3sHuX 00MOTOK «3ipKH»;

UHK — HampyTa po3iMKHYTOTO «TPUKYTHHKay, sika gopiBaioe 3UO;
UHH — oKpeMo IiJiBe/IeHa Hanpyra oHi€i 3 ¢as3.

——UHn,

2V/3

Cxema migkimoueHHs 1o oomoTok TH st mpaBuibHOi po6otu Takoro KJIH HaBenena Ha

puc.14.3.1.
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JlonatkoBo, a00 SKIIO HEMA€E MOXIJIMBOCTI MIJKIIOUNTH HAMPYTY OKPeMOi (ha3u «TPUKYTHHUKAY,
€ MoxuuBicTh 3amiatu KJIH, sikuii BM3HaYae HECHPABHICTh aHATI3YIOUM CHUMETPUYHI CKIIaJIOBI
HANpPYyTH Ta CTPYMIB IPUETHAHHS.

HecnpaBHICTh JAHIIOTIB HANPYTH PO3IMKHYTOT'O «TPUKYTHHKA» BU3HAYAETHCS CIICIiaJIbHUM

KOMIIApaTOpOM 3a 3HMKCHHSM BEJIWYMHM HANpPYTd HWOKYE BIAMOBIAHOT ycTaBKU. BXimHuil curHan

3U0 3aBxau BIAMIHHMI BiJ HYJIsl BHACIIIOK MOXMOOK TpaHc(hOpMaTopa Hampyrd, a TaKOXK 4Yepes

HAsBHICTh B Hampy3i NEPBHHHOI MEPEXH CKIAZAOBOI HYJIbOBOI MOCHiIOBHOCTI. Kommaparop

KOHTPOJIIO JIAaHLIOTIB Hampyru Onokye poboty C3HII mnpu BusBICHHI HECHPAaBHOCTI, TOMII

(hOpMYIOTBCS BiJIITOBIIHI CUTHAIM Ta OJJOKyBaHHS.

[TapameTpu njis HajamTyBaHHs HaBeAeH1 y Ta0mui 4.8.1.

Ta6mums 4.8.1 - Ilapametpu HanamTyBaHHs «KOHTPOJIb JTAHITIOTIB HATIPYTH)

PexumM,
Bxnanka [Tapamerp ) Onuc
Jiana3oH 3HA4YCHb
KepyBaHHs KOHTpOJIEM CTaHy
K TH «BuMk»
% 2 = OHTPOJI> aBToMata «YBIMKY» aBTomara janmroris TH ( )
282
T £ 3 ButprMka yacy criparroBaHHst
g e = Barpumka KJTH Ha - :
1,0...10,0 CHUTHAaJ13a1lll HECIIPABHOCTI
CUTHAJ, C ) o
JIQHITFOT1B 3MIHHOI HAIIPYTH
Oynxkuis KJIH 3ipka — «Bumk» Kepysamms koHTpOIIEM 3ipKa —
- 2
| E TpukyTHUK TH «YBIMK» tpukyrauk TH ( )
<
S A . .
% E daza TPUKYTHHKA, 110 B BI/I61p «0CcO0IMBOI» (1)&131/1 ( - )
E e BukitovaeTbess KJIIHK C
S
X o ; ;
= [Topir cnipanroBaHHA 100 ... 200 PiBens, 3a AK0ro0 cpanboBye
Uk, B T KJTHK
Oynkuis KJIH 3a B Kepysanns KJIH 3a
CHMETPUYHUMHE « H.MK» CHUMETPUYHUMHU CKJIATOBUMH (
«YBIMK»
- CKJIaJIOBUMU )
E KepyBaHHS KOHTPOJIEM JIAHITIOTIB
S Kontpous 3a «BI/I.MK» HanpyTH 3a ckianosmvi TTIT (
S cxknagosumu 111 «YBIMK»
S )
= PiBens crpaiiroBanHs 3a
= 3umwxkenns Ul (copai.), pant )
= B 10,0 Hanpyroto [1I1 npu 11 3HMWKEHH]
E (HE peryJIroeThes)
0 ) PiBenb moBepHEHHS 32 HAMPYTOIO
§ ITigBumenns Ul p . 24
5 50,0 1T npu i migBuIeHHI (HE
< (moBepH.), B
£ PETyIIOETHCA)
E [Migsumenss 11 (copair.), (0,05...2,00) PiBeHb cripalftoBaHHs 3a CTPyMOM
A /(0,25...10,00) | IIIT pw ¥ioro migBUIICHH]
(0,05...2,00) PiBeHb cripalfoBaHHsI 32 CTPYMOM
Sumxkenns 11 (coparir.), A 5 .
(crpar.) /(0,25...10,00) | IIIT npw #oro 3HUKEHH]
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Pexum
Bxnagka [TapameTp . ’ Omue
niana3oH 3HaYeHb

KepyBaHHS KOHTpOJIEM JIAHITIOTIB
KonTtpons 3a «Bumk» 5]

cxnagoBumu 311 «YBIMK» Hanpyru 3a cknanosumi 311

. PiBeHb cripamroBaHHs 3a

[MigBumenns U2 P - .
15,0 Harnpyroro 311 npwu ii migBHIIeHH]

), B
(cmparr.), (HE peryJIroeETHC)

PiBeHb MOBEpHEHHS 3a HAIPYTOIO
3amxkenns U2 (oBepH.), P 28

B 5,0 311 npu 1i 3HIKEHH] (HE
PEryJo€eThCs )
(0,05...2,00) PiBeHb cripalfoBaHHs 32 CTPYMOM

Sumkenns 12 (cnpa.), A /(0,25...10,00) | 3II mpu iOro 3HMKEHHI

KepyBaHHS KOHTpOJIEM JIAHITIOTIB

KoHntpous 3a «BuMk» Hanpyru 3a ckrazosmu HIT (

cxiagosumu HIT «YBIMK»

PiBensb cripaitoBaHHs 3a

H. UO . .
1IBUIICHHA 15,0 Hanpyrorwo HII npu 11 nigsuiieHH1

), B
(cmparr.), (HE peryIIETHC)

PiBeHb MOBEPHEHHS 32 HAIPYTOIO
3amxkenns U0 (oBepH.), P 28

B 50 HIT npwm i 3amKeHHi (He
PEryJIO€EThCS )
(0,05...2,00) PiBeHb cripalfoBaHHs 3a CTPYMOM

Sumierns 10 (npar.), A /(0,25...10,00) | HII npwu #oro 3HMKEHH]

KepyBaHHs1 KOHTpOIEM

KoHTpoib TpukyTHHKA «BuMk» CHIPABHOCTI JTAHIIOTIB

o
= TH 3U0 «YBIMK» sivipropais 3U0 )
% I[Topir coparroBanns 3U0 0.05 .. 0.3 PiBeHb, 3a SKOTO CrpalboBye
E* (3 rapm.), B B KOHTpOJIb saniroris 3UO
;2 Tun curaany KOHTPOJIIO «ITonepemx» Bubip Tuny curnany
3U0 «ABapis» CIIPAILOBAHHS KOHTPOJIIO

mar1oris 3UOQ

4.9 KoHTpOJIb TPUBAJIOI HECUMETPUYHOCTI CTPYMiB

B npuctpoi nependayeHo By30J1 KOHTPOJIO TPUBAJIOI HECUMETPUYHOCTI CTPYMIB B JiHII 1110
3axumaerbess. CUrHan Moro crpamroBaHHS MOKe OyTH BHKOPHCTAHO JUI KOHTPOJIO BUKOHAHHS
npuiiHAToi KomaHau TteneBUMKHeHHs BUC Nel. JIng nporo HeoOXiTHO YBIMKHYTH IPOTpamMHY
HaknaKy «Kontpoas nmpuitomy BUC Nel». Cxema HaBeneHa Ha puc. 4.9.1.

3l
31 > r KoHTp. BYC Nel |
|
: 1 DT1
> — KoHTposb Hecum. |
[ > fa 0..2,0¢

Pucynok 4.9.1. — Cxema KOHTPOJIIIO TPUBAJIOT HECUMETPHUYHOCTI CTPYMiB
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[TapameTpu niis HajmamTyBaHHS HaBeaeH1 y Tabmui 4.9.1
Ta6muist 4.9.1. TMapamerpu MmeHI0 «KOHTpOIH TPUBAJIOT HECUMETPUIHOCTI

Pexum
Bxianka [TapameTtp ) ’ Omnuc
Jiarma3oH 3Ha4YeHb
OyHKIIiS KOHTPOJIIO B KepyBaHHs KOHTPOJIEM TPHUBAIO]

. «Bumk» i )
B TPHUBAJIOL . HECHUMETPUYIHOCTI CTPYMIB
3 P . «YBIMK» P 124
= HECUMETPUIHOCTI
5 - -
= PiBens cTpymy HYIHOBOI
= . .
g BO 3o koHTpOIIO (1,50 ... 10,00) / | mocaigoBHOCTI, 32 SIKOTO
§ HECHMETPUYIHOCTI (7,50 ... 50,00) | crparboBY€E KOHTPOJIb
= HECHMETPUYHOCTI CTPYMiB
% PiBeHb cTpyMy 3BOPOTHOI
= BO I, xourpoio 1,50 ... 10,00) / | mocmimoBHOCTI, 3a IKOTO
=
a, .
: HECUMETPUYHOCTI (7,50 ... 50,00) | crparboBY€E KOHTPOIb
é HECUMETPUYHOCTI CTPYMIB
= 3aTpuMKa 4acy CrpaifoBaHHs
S 3arpuMKa crpairoBaHHS, .
<z 0...2000 KOHTPOJII0O HECUMETPUYHOCTI

MC )
CTpyMiB

4.10 Curnanizanisi Ta BUXiTHI peJie

VY npuctpoi «OPIOH» 1®3 B poHOBOMY peskuMi OTHOYACHO 3 BUKOHAHHIM (DYHKIIIH 3aXHCTY,
MpHUIloMy Ta NiepeaBaHHs KOMaH aBTOMAaTUKHU O0e3MepepBHO BUKOHYETHCS CaMO/11arHOCTHKA:

- KOHTPOJIb CIIPaBHOCTI IpH 3amycky 1 nepesamnycky «OPIOH» 1d3;

- Iep1OANYHHI aBTOMATHYHUHN TECT-KOHTPOJIb B CKJIAJJOBHX MOJYIISX;

- 6e3nepepBHUI QYHKI[IOHATBLHUI KOHTPOJIb CIIPABHOCTI OCHOBHUX BY3JIiB Ha arlapaTHOMY PiBHi;

- aBTOMaTH4Ha TepeBipka crpaBHocTi BY kanany;

- KOHTPOJIh pearizarii GyHKIli nepeaaqi/mpuiioMmy KOMaH]i aBTOMaTHKH;

- KOHTpOJIb 1iicHocti [13.

Pe3ynbpTat caMo/11larHOCTUKH Ta pOOOTH TEpMIHALY PEai3yIOThCS K CUTHAII3allii:

1) Curnamnizauisi «Po6oTa» - HOpMallbHa peatizallis 3aKJIaJICHUX Y TepMiHaI QYHKIIIH;

2) TlomepemKyBajJibHA CHTHAJI3allisi — HAsSBHICTH HECMPABHOCTI, SIKA HE MPU3BOIUTH 0
BiJIMOBH UM TOMHJIKOBOT JIii, ajie 3HIKYE MOKAa3HUKHU HAIIHHOCTI Ta O€3MeKH;

3) ABapiiina curHajizaumiss — HasBHICTb HECNPABHOCTI, KA MOXeE MPHU3BECTH 10 BiJIMOBH
TepMiHaIy peJIeHOro 3aXUCTy abo 10 HOro MOMMIIKOBOI Aii;

Jnst Bizyaumizanili curHasizarii Ha JIMIIbOBUH TMaHesl rnepeaoadeHi CBITI0M10I, a JIJIsl B3aEMOJII1
3 30BHIIIHIMHU KOJIaMU BUKOPUCTOBYIOTHCSI KOHTAKTH pene B Moayni MYPCl1:

K1 - curnan «Po06oTa»,

K2 — curnan «Ilomepemx.»;

K3 - curnan «ABapis».

BinmoBigHicTh curHamizaiiii, peie Ta CBITJIOAI0/iB HaBeAeHa y Tadnwui 4.9.1

Tabmuns 4.9.1 - BinnoBigHicTh CHUTHAMI3AIII1, pelie Ta CBITJIOAI0IB

Pobora IHonepemkenns ABapis
Penre K1, nHopmambHO He | Pene K2, HOpMaJIbHO | Pene K3, HOPMAaJIBHO
MIATSATHYTE MIATATHYTE MIATATHYTE
Ceitnomion «Cmp. ID3» Ceitnomion «ITonepemx.» CeiTnomion «ABapisi»
Caitnogion «Cnp. CIA3»
Caitnogion «Cup. [TIPBB»
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Ceitnomion «Crp. KA» ‘ ‘ ‘

3aranpHU TPUHITUATT POOOTH CUTHAJI3AIII:

e CurHaimiB HeMae (IMIOYaTKOBUM CTaH) — pelie He CIpaIbOBaHO, CBITJIOAION HE CBITUTHCS (IS
pene K2 ta K3 mig «cpairoBaaHsam» Tpeda po3yMiTH HOTO BijIalaHHs );

o€ onuH a0 JEKUTbKAa CHUTHANIIB - pelie CIpalbOBAaHO, CBITIOMION CBITUTHCS. Ilpu mosBi
CUTHAJIy POOUTHCS 3amucC 10 >KypHaITy MOJIA Ta KOPOTKUH omuc B iH(opmarniiHuii Oydep mis
YeproBoro;

e YCyHEHHS BCIX CUTHAJIB, SIKI BIUIMBAIOTh HAa CHUTHANI3AIIO — pelie HE CHPAIllbOBAHO (SKIIO
3a4iIKa JijIsl IbOT0 PeJie BiKIII0UeHa), pesie CIpaboBaHO (SKIO 3a4ilKa JIJIs IbOTO peJie BKI0UEHa),
cBiTiomion Ooysmmae. st pene KOXKHOTO BUAY CHUTHaIi3allii B MEHIO HasBHA MOXJIMBICTb KE€PYBAaTH
fioro 3a4inkoro (3amam’sATOBYBAaHHSM Jii CHTHAIy B pa3i HOro caMoOyCyHeHHs, auB. a0, 5.4.11.1).

CkullaHHsl CUTHAJIi3aIil BUKOHYEThCS 3a JOIMOMOTOK MEHIO Ha JHIboBoi maHeni — «[HO —
Pesynbratn aBTOKOHTpONIO - ESC — oummenns indopmariinoro Oydepa Ta Buxim». CkumaHHS
BUKOHYETHCS, SKIIO HEMAa€ XOJHOTO CHUTHAITy, IIIOYOT0 Ha curHamizamiio. [lpm 1mpomy pene
MEPEXOANTH J0 CTaHy «HE CIIPAIlbOBAHOY, CBITIIOAIO TracHe.

Curnanu BigmoBiTHUX (PYHKIIH MPHCTPOIO AiOTh HA CHTHATI3ALII0 32 YMOBU BBEICHHS i€l
¢byHK1ii y poboTy.

[Tepemik curHamiB, AiF0YMX HA curHamizamiio «PobdoTay, «IlomepemxeHHs», «ABapis» 3alICKHUTh
BiJl BBeJIeHO1 (pyHKIIIT Ta HaBeAeHO Yy BiAnoBiAHUX Tabnuisx 4.9.2 — 4.9.4.

Tabmnig 4.9.2 - Curnanu, gxi Jif0Th Ha curHaiizamiro «Podoray

1. | CopamroBanns 1d3

CupamtoBannsa C13
CupamtoBanns [IPBB
[Tpuitom KA
[Tepenaua KA

o0 ~lwin

Tect pene «Pobota» (B mporieci Tecty pene MYPC, 11.5.6.1)

7. | Tect BxoaiB MB nHa pene «PoGota» (11.5.6.1)

Tabmuus 4.9.3 - Curnanu, sKi AiFOTh Ha curHami3anito «llomepemkenHs

Howmep ITonepemxeHHs
Oynxuis D3

1. 3umwxkenHs piBHsA BY curnany Big ITPM/J Nel

2. 3umwxkenHs piBHsA BY curnany Big [TPM/J] Ne2

3. 3umwxkenHs piBHsA BY curnany Big ITPM/JL Ne3

4. 3umxkenss piHs BU curnany Big [IPM/] Ne4

S. Hecnpasnicts [TPMJ] Nel

6. Hecnipasnicts [TPM/] Ne2

7. Hecnpasnicts [TPM]] Ne3

8. Hecnpasnicts [TPM/] Ne4

9. 3wmina inimiatropa AK

10. Hecnpasnicts JII1

11. [Topymenns 38’ sa3ky 3 JIII

12. 3HMKEeHHS piBHSA +5B

13. 3HIKeHH piBHSA +24B

14. Hecnpagwnicts pene 1 MYPCI1

15. Hecnpagwnicts pene 2 MYPCI1

16. Hecnpasuicts pene 3 MYPCl1
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17. [TepeBantaxkennst ALII1 BY npuiimaua

18. TpuBanwuii myck nepenaBaya

19. Curnain Buxiiuky no BY xanany

20. Hecnpasnicts nopty Ethernet 1

21. HecnpaBnicts mopty Ethernet 2

22. Brpara npuiiomy GOOSE

23. Hecnpasnicts pene onopy CA JId3

24. Tect pene «llonepemx.»

25. HasiBHicTh «3emuti» Ha Bxoai (Bxonax) MB1

26. HasBHicTh «3eMii» Ha BXo1 (Bxomax) MB2

27. HecnpaBricth BXoay MB, sIKIII0 cUTHAI OT IbOT'O BXO1y BIUIMBA€E Ha GyHKITi0 D3

28. CenextrBHa 3aBaja B BU kanHaui (SKIIO CUTHAJI HAJAIITOBAHUI HA ITOTIEPEIKCHHS )

29. Hecnparicts ~U (K110 CUTHAN HAJIAIITOBAHUN HA MTOTIEPEIKCHHS )
Oynxuis CA3

30. Hecnpasuicts 3U0

31. Hecnpasnicts ~U

32. Hecnpasuicts nopty Ethernet 1

33. Hecnpasnicts nopty Ethernet 2

34. Brpara npuitomy GOOSE

35. Hecnpasnicts Bxony MB, sikiio curaan ot nporo Bxoay BruinBae Ha ¢pynkuito C/[3

36. Tect pene «l[lonepemxk.»

37. HasBHicTs «3eMii» Ha BXoi (Bxonax) MBI

38. HasBHicTh «3emiti» Ha Bxozi (Bxoxax) MB2
Oyukmis KA

39. 3umxenns piBHst BU curnany Big [TPMJ] Nel

40. 3umwxkenss piHs BU curnany Big [IPMJ] Ne2

41. 3umxenHs piHs BU curnany Big [TPMJ] Ne3

42. 3umwxkenHs piBHsA BY curnany Bin [IPMJ] Ne4

43. Hecnpasnicts [IPM/]] Nel

44, Hecnpasnicts [TPM/] Ne2

45. Hecnpagsnicts [TPM/J] Ne3

46. Hecnpasnicts [TIPM/] Ne4

47. 3wmiHa iHimiaropa AK

48. 3HIKEHHs piBHA +5B

49. 3HmKeHHs piBHA +24B

50. Hecnpagnicts pene 1 MYPCI1

51. Hecnpagnicts pene 2 MYPCI1

52. Hecnpasuicts pene 3 MYPCl1

53. Hecmpagnicts pene 4 MYPC1

54. Hecnpagwnicts pene S MYPCI1

55. Hecnpagnicts pene 6 MYPCI1

56. Hecmpagnicts pene 7 MYPC1

57. Hecnpasuicts pene 8 MYPCl1

58. Hecmpagnicts pene 1 MYPC2

59. Hecnpaswnicts pene 2 MYPC2
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60. Hecnpasnicts pene 3 MYPC2

61. Hecnpasnicts pene 4 MYPC2

62. Hecmnpagwnicts pene S MYPC2

63. Hecnpagnicts pene 6 MYPC2

64. Hecmnpasnicts pene 7 MYPC2

65. HecmnpaBnicts pene 8 MYPC2

66. [TepeBantaxkennst ALIIT BY npuiimaua

67. TpuBanuii myck nepegaBaya

68. Hecnpasnicts MB1

69. [Topymenns 38’ s13ky ¢ MB1

70. HecnpaBuicts MB2

71. [Topymenns 38’ s13ky ¢ MB2

72. Hecnpasnicts MYPCl1

73. Brpara +24B 8 MYPC1

74. [Topywmenns 38’ a3ky 3 MYPCI

75. Hecnpasuicts MYPC2

76. Brpara +24B B MYPC2

77. [lopymienns 38’s13ky 3 MYPC2

78. Hecnpasnicts mopty Ethernet 1

79. Hecnpasuicts nopty Ethernet 2

80. Brpara npuitomy GOOSE

81. Hecnpasnicts Bxony MB, sikiiio curaan ot uporo Bxoay BinBae Ha ¢pyskiito C/1[3
82. Tect pene «llomepemx.»

83. CenexrrBHa 3aBajia B BY xanani (Ko CUTHAI HAJIAIITOBAHUN HA MOTIEPEHKESHH)
Tabmuns 4.9.4 - Curnanu, siKi 1if0Th Ha CUTHATI3aIiI0 «ABapis»
Howmep ABapis

Oynxuis D3

1. Hecnpasnicts MB1

2. [Topymienns 3B’s3ky 3 MB1

3. Hecnpasnicts MB2

4. [Topymenns 38’ a3ky 3 MB2

S. Hecnpagnicts pene 4 MYPCI1

6. Hecnpasuicts pene S MYPCl1

7. Hecnpasuicts penie 6 MYPCl1

8. Hecnpasnicts MYPC1

9. Btpara +24B 8 MYPC1

10. [Topymenns 38’ a3ky 3 MYPCI

11. Hewmae Binmosizai Big [TIPMJ] Nel

12. Hewmae Bigmosizai Big ITIPMJ] No2

13. Hewmae Bigmosizi Big [TPMJ] Ne3

14. Hewmae Bigmosizai Big ITPMJ] Ne4

15. HecnpaBnicTh oprany nopiBHsHHS (a3

16. HecnpaBHicTb mijicuitoBada NOTYKHOCTI
17. Hecnpasuicts [IJIIC MY

18. Hecnpasnicts [TJIIC M3

50



«OPIOH» /13

19. Hecnpasnicts ¢ynkiii D3
20. Hecmnpasuicts M3
21. [Topymienns 3B'13ky 3 M3
22. 3umKeHHs piBHA +5B
23. 3HMKeHHs piBHA +24B
24, TpuBana 3oBHimHA 3ynuHka [1P]]
25. [Topymenns 3B's3xky 3 A9 MK MY
26. PexxumM KOHQIrypyBaHHS IPUCTPOIO
27. Hecnpapricts Bxory MB, SIKIII0 CHTHAIT OT IIbOT'O BXOYy BIUIMBA€E Ha (yHKIiT0 (D3
28. CenextrBHa 3aBaja B BU kaHami (AKI10 CUTHAI HAJIAIITOBAHUN Ha «ABapisn»)
29. HecnpaBaicth ~U (SIKIII0 CUTHAI HAIAIITOBAHUN Ha «ABapis»)
Oynkuis CI3
30. Hecnpasnicts MB1
31. [Topymienns 38’s13ky 3 MBI
32. HecnpaBuicts MB2
33. [Topymienns 3B’s3ky 3 MB2
34. Hecnpasuicts pene 4 MYPCl1
35. Hecmnpagnicts pene S MYPCI1
36. Hecmnpagnicts pene 6 MYPCI1
37. Hecnpasuicts pynkuii C/13
38. Hecnpasuicts M3
39. [Topywenns 3B'13ky 3 M3
40. [Topymienns 3B's13ky 3 A9 MK MY
41. Hecnpapricts Bxory MB, sIKIIIo CUTHAT OT IbOTO BXOAY BIunBae Ha (yrkiito CJ[3
42. PexxuM KOHQIrypyBaHHs IPUCTPOIO
Oyukuis KA
43. Hewmae Bigmosiai Big ITPMJ] Nel
44, Hewmae Binmosimai Big ITPMJ] No2
45, Hewmae Binmosiai Big [TPMJ] Ne3
46. Hewmae Bigmosiai Big ITPMJ] Ne4
47. HecnpaBHicTb mificuiatoBaya NOTYKHOCT1
48. Hecnpasnicts [TJIIC MY
49. TpuBana 3oBHiHS 3ynuHka [1P]]
50. [Mopymrenns 3B's13ky 3 A9 MK MY
51. PexuM KOHQIrypyBaHHS IPUCTPOIO
52. Hecnpasnicts Bxoy MB, sIKII10 CUTHAI OT ILOTO BXOJy BIUIMBaE Ha ¢pyHKuio KA
53. CenextuBHa 3aBaja B BU kaHami (K10 CUTHAJ HAJAIITOBAaHUHN Ha «ABapisi»)

Cxema (GopMmyBaHHS BUXIJHHX CHUTHANIB HaBelneHa Ha pucyHKy 4.9.1. [Ipu3HaueHHS BXiTHHX

CUTHAJIIB 70 HOMepiB BXxoAiB MB BimmoBimae 3aBoJChKOMY HajamTyBaHHIO (KoHpiryparii). Y

BIJIMOBIAHOMY PO3/ILJIi MEHIO B HASIBHOCT1 MOXKJIMBICTh KoprcTyBauy Mpu3HayaTy BX11H1 CUTHAIH J10

Bx0oJiB MB 3a cBoimMu nmoOakaHHsMH. YacTMHA BUXIJHUX CUTHAIIB MPUCTPOIO, AKI (HOPMYIOTHCS
BHYTPIIIHBOIO JIOTIKOIO 3aXHUCTIB, JKOPCTKO MpH3HaueHa 10 BuxigHux pene MYPCI. [Hmy yactuny
BUXIJIHUX CUTHAJIIB 3ac00aMU MEHIO MOJJIMBO MPHU3HAYUTH JI0 BUXigHux pene MYPC2 (m. 5.5.12).
Bxinni curnanu npuctporo «OPIOH» JI®3 ta ix QyHKIiOHANbHE NPU3HAYEHHS HABEJCHO Yy TalIl.

4.95.
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__________________________________________________ -
' 3aBoAcbKa KoHirypauia BUXiAHUX curHaais_, 0 1| MYPCLKI1
| ' '
I
l— : | PoboTta + I —
| Jlorika 3axucTis_ | || I MYPC1:K2
I | I
| ! | ! | NonepeskeHHs 1 —
) I | .
@ r 3osn.cronNPA_] [__Cnpaw. C3HM 1 | B T T eEl k MYPC1:K3
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| ! [ Cnpau,. C3 T || MYPC1:K4
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| ! N
| ! |
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- [ |
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| |
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| |
|1 |
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I I
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@ ] : Perxnm Bumurava 1] L__Cnpau. A3 ¢ AN T i ~ ! [ MYPC2:K*
o5 L s 5 [Cipau ACB L | . H
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I !_ SHAM BINARa =) [ Hecnpasnicts~U — * | | MYPC2:K*
i I I
MB1:5 | r<lepenasaHHsa KA N1 KA Nol : : ° O-H— —
| L ¥ MYPC2:K*
MB1:6 W MepenasanHa KA No2H KA Neo2 | ° ! |
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=== === —-=—=—-=-=—--=—--=- _ _ _ _ T ____.4

Pucynok 4.9.1 — Cxema popMyBaHHS BUXiTHUX CUTHANIB (IPU3HAYCHHS CHTHAJIB 10 MB moka3zaHo yMOBHO)
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Ta6muis 4.9.5. - Bxigni curaanu npuctporo «OPIOH» 13

. e
Hasga B cxemi A [Ipu3HnaueHHs
BUKOPHUCTOBYETHCS
3o8H. crom [TP]] D3 3ynunka [1P]] 30BHIIIHIM CUTHATIOM
3oBH. myck [1P]] AD3 [Tyck TP/l 30BHINIHIM CUTHAJIOM
C3HIIL, A3, MC3 | CurHanm TpHUCKOPEHHS CHpAIIOBaHHS OOpaHUX
cryneniB C3HII ta /I3, a Takox HecenekTuBHOi CB
AII (aBTOIIPUCKOPECHHS) . .
npu BunpoOysaunHi [1JI Hanpyroro (Hanpukiaj, Bij
PKB a6o cxemu AIIB)
KJIH «3ipkuy» Kontpoib BIMKHEHOTO  CTaH aBTOMAaT
Asromar TH (SF TH) P P YBIMI Y Y
BTOpUHHUX JaHIorie TH
BK /13 [loBepHeHHs cxeMu OJIOKYBaHHS BiJ KOJHMBaHb
[ToBepuenns bK akTUBHOI TOTY>kHOCTI /I3 mpum BigkmouenHi I1JI
(manpukinan, Bix PI1O)
[IPBB Kontpons norikoro IIPBB yBimMkHeHOro cran
KQC (PIIB) P Y y
BUMHUKaya
[IPBB ITyck IIPBB Bin 3o0BHimHIX 3axuctie [1JI 3
3oBH. myck [IPBB BIUTMBOM Ha BUMKHEHHS CBOI'O BUMHKaYa Ta 1HIIAX
BuMuKayiB PI1
IIPBB ITyck I1PBB Bin 3L cucremu muH, A0 SKOi
. nigxarouena [1J1, 3 BIuiMBoM Ha BUMKHEHHS! CBOTO
Tyck [TPBB gix JI3LII 5 .
BUMHUKaua Ta Tepefadi KOMaHAM HAa BUMKHEHHS
BUMHKa4a MpoTuiIekHoro Kinus [1J1
3HP Curaan BIJ CXeMH M TBEPKCHHS
HEMoBHO(a3HOTO craHy Bumukada I[IJI (Ta
Tyck 3HP ¢ Y 1«
BHUMKHEHOTO0 a00 PEMOHTHOTO CTaHy IHIIOTO
BHMHKAaua MPH HOro HAsIBHOCTI) JUIS ITYCKY 3aXUCTY
3aranpHa jorika | CurHanm BUMKHEHHS BHMHKaua C 3a00pOHOIO
TIPM BYC Nel P

BUX1JHUX CUTHAIIB

TAIIB Bin 3axuctiB npotuiiexxHoro Kinus [1J1

Pexum Bumukaua 1

3arajbpHa Jorika
BUXIIHUX CUTHAJIIB

Curnan, skuil BignmoBigae pexumy podotu [1J1
yepe3 BUMHUKay | (Hanpukiaa, 3aMKHEHUA KOHTAKT
BUNIPOOYBAJILHOTO OJIOKY BIUIMBIB BUXIJHHX pelie
MPUCTPOIO TPH BCTaBJIEHIN poOOYill KpHIII).
3abesneuye QopmyBanns GOOSE mnoBimomieHb
JUIs aBTOMAaTUKM KepyBaHHA BHMMKaua |, Ha
peneiiHy JIOTiKy MPUCTPOIO HE BILTUBAE

Pexxum BuMukaya 2

3araipHa JIoTiKa
BUXIIHUX CUTHAJIIB

Curnan, skuil Bignosigae pexumy podotu I1JI
yepe3 BUMHUKaY 2 (HalpuKJIIad, 3aMKHEHU KOHTAKT
BUNPOOYBAJILHOTO 0JIOKY BIUIMBIB BUXIJHHUX peJie
MPUCTPOIO TpPH BCTaBJIEHIM poOOYldl KpHIII).
3abesneuye ¢opmyBanas GOOSE mnosigomiieHb
JUIs aBTOMAaTUKM KEepyBaHHA BHUMMKaua 2, Ha
peneiiHy JIOTiKy NPUCTPOIO HE BILTUBAE

ITyck KA Nel —ITyck KA

Ne4

KA

30BHIIIIHI CUTHAIN IMyCKY KOMaHJl aBTOMAaTUKHU
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4.10 IIpotokoau cranaapty IEC 61850

«OPIOH» I®3 Bianmosimae Bumoram JICTY IEC 61850 Ta Mae MOXIUBICTh IHTETPYBAaTUCh B
nokansHy Mepexxy ACK TII migcranmii 3 miarpumkoro MMS 1 GOOSE, a Takok CHHXPOHI3yBaTUCh
3 JoKepeslaMd TOYHOTo Yacy. Di3uuHi MOpTH ISl MiAKIIOYeHHS BKa3aHl B Tabmumi 3.3. B m. 5.4.18
HaBE/ICHO HAJIAIITYBaHHA apaMeTpiB (i3UYHUX MOPTIB TEPMiHATY IS ioro podotu B Mepexi ACK
TII migcranmii Ta HaNAWITYBaHHS JUIsI CHMHXPOHI3aIlil yacy TepMiHaly BiJl 30BHIIIHBOTO CEPBEPY.
Crpomena g poBa KoHGITypallisi TpUCTPOrO HaBeAeHa Ha puc. 4.10.1, mepenik OCHOBHHX JIOTTYHUX
By3nmB — y Tabn. 4.10.1. LudpoBa monmens mnpuctporo «OPIOH» HA®3 Tta neranpHuil ommc
(YHKIIIOHAJILHOCTI TPHUCTPOI0 HABEJEHI B JOKYMEHTI «3arajbHUi OMHUC (PYHKIIOHATBHOCTI
npotokodiiB crannapty IEC61850 y mpuctposix «OPIOH» JID3».

Ta6muist 4.10.1. - [Tepenik OCHOBHUX JIOT1YHUX BY3:iB npuctporo «OPIOH» J1d3

Jloriunuii By3071 ®DyHKIiOHATbHE TPU3HAYECHHS

GIGGIO1 GOOSE-noBigoMiIeHH s, 1110 MPHIMAIOTHCS

GOGGIO1 GOOSE-noBigoMieHHs, MO0 TEpeNalThCsi B TNPUCTPIA  KepyBaHHS
BUMHKaueM 1

GOGGIO2 GOOSE-noBiioMIIeHHsI, 10 TMepelalTbcs B MPUCTPIH KepyBaHHS
BUMHKA4EM 2

PDIF1 Hudepenniiino-dazuuii 3axuct (JD3)

PDIS1 JlucraHmiifHuiA 3aXucT, 1 CTymiHb

FPDIS2 JlMCcTaHIIHAN 3aXUCT, 2 CTYMIHb IIBHJIKA

SPDIS2 JlyuctaHuiifHui 3aXUCT, 2 CTYIiHb OBUJIbHA

PDIS3 JluctaHuiifHui 3aXUCT, 3 CTYHiHb

OPDIS1 JlMCTaHIITHAN 3aXUCT, CTYIiHb 3 ONEPATUBHUM MTPUCKOPEHHSIM

APDIS1 JIMCTaHIIfHNH 3aXUCT, CTYIiHb 3 aBTOMATUYHUM IPUCKOPEHHIM

PTOC1 Hecenextusna CB

PTOC2 CenexruBHa CB

PTOC3 MC3

OPTOC1 OneparuBHe npuckopeHHs MC3

GFDPTOC1 C3HII, 1 ctyninb

GFDPTOC2 C3HII, 2 cTyninb

GFDPTOC3 C3HII, 3 cTyninb

GFDPTOC4 C3HIL, 4 ctyninb

OGFDPTOC1 C3HII, ctyniab 3 onepaTHBHAM MPUCKOPEHHIM

AGFDPTOC1 C3HII, ctyniHb 3 aBTOMAaTUYHUM NPUCKOPEHHAM

GFDPTOC5 3HP

GFDPTOCG6 H3HP

VCMGAPC1 KJIH «3ipka»

VCMGAPC?2 KJIH po3zimkayToro Tpukytauka (3Uo)

PTRC1 BuyTtpimns norika popmyBaHHs curHany «BumkaenHs» Ta «Pobora CII3»

PTRC2 Buytpimns norika popmyBanns curnany «llyck HIATIB»

PTRC3 Buytpimns norika popmyBanHns curHany «3adopona TAIIB»

RBRF1 [TPBB ¢ myckom BiJ] BIIaCHUX 3aXHCTiB

RBRF2 [1PBB c myckom Big 3111

RFLO Busnauenns micug nomkoakeHHs (BMIT)

SGGAPC1 KepyBanHs rpynamu ycTaBok
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Jloriunuii By3071 OyHKITIOHATBHE TPU3HAYCHHS
BTNGGIO1 OynkuionansHi kHonku F1 — F5 Ha nunieBiit manem
VSGGIO1 BipTyasbHi KHOTIKH Ha JIMIEBii maHeni
LEDGGIO1 CaiTnomiofHa iHIUKAIlS pOOOTH MIPUCTPOIO HA JIUIIECBIH MaHemi
AUTOCGGIO1 ®DyHKI1IS aBTOKOHTpOII0 BU-kaHamy
TXGGIO1 BY nepenaBau
RXGGIO1 BY npuitmau
MMXU1 BuMiproBaHHS €IEKTPHUYHUX apaMeTpiB 00’ €KTY 3aXHCTy
DIGGIO1 Monayns muckperHux Bxoais Nel (MB1)

DIGGIO2 Monayis quckpetHux BxomaiB Ne2 (MB2)
DOGGIO1 Monyis pene ta curnamizamii Nel (MYPC1)
DOGGIO2 Monyis pene ta curnamizamii Ne2 (MYPC2)

SIK1I0 MpUCTpiii BUKOPUCTOBYETHCA JUIsl 3aXKCTY JIiHII, B IEPBUHHINA cXeMi sIKOi mepeadayeHo
po0OTYy MBOX BUMHKAYiB (HAmNpWKIA] BIACHWK BUMHKAad 1 Ta OOXigHMN BUMHKad 2), IS iX
BiIKJIIOUeHHS ciin BukopuctoByBaT BuxinHi GOOSE-noBigomienns noriunux By3niB GOGGIO1
ta GOGGIO2. Cenexuis Buxiganx GOOSE-noBinomiens 3abe3neuyeThcst curHaiamu «Pexum
BuMHKada 1» Ta «Pexum BuMuKada 2», ski migkmodeHi 1o MB a6o mepemarotbess GOOSE-
MOBIAOMJICHHSIMU Ta BIANOBiAAaIOTH pexkuMy pobotu I[1JI dvepe3 BIAMOBIIHI BUMHKAYI.
PexomennoBano BukopuctoByBatu koHTakTu (200 GOOSE, 110 iM BiAMOBI1aI0Th) BUIPOOYBaTIbHUX
OJIOKIB BIUIMBIB BUXIIHUX pelie MpUCTPor0 (a00 KOMOIHAIII0 KOHTAKTiB BUIPOOYBaIbHUX OJOKIB
CTPYMOBHX K1iJI, KiJ1 HAIIPYTH Ta IHIIUX MPH X HASBHOCTI) 3aMKHEH1 IIPY BCTaBJICHIH POOOYii KPUIIIIIL.
Curnamu «Pexxum BumuKaua 1» ta «Pexxum BIMHKaua 2» € IepeMUKa4aMu, Ha JIOTIKY 3aXUCTiB a00
OJIOKYBaHHS IMPUCTPOIO HE BIUTMBAIOTH. SIKI0 curHan «PexxuMm BuMukada 1» abo «PexxuM BUMHKayda
2» nopiBHioe Hymro, BXigHi GOOSE Binm BigmoBigHOro BUMHKada HE OOPOOISIOTHCS JIOTIKOIO
MIPUCTPOIO Ta HE (PIKCYIOTHCS y )KypHaIII MOAIM, ajie iX CTaH B110OpakaeThes B CHEIIAIbBHOMY PO3LUTI
MeHto «Bumipn». Cran curnany «Pexxum Bumukada 1» abo «PexxuM BUMHKada 2», 10 JOPIBHIOE
noriuniil «1», 3abe3neuye popmyBanHs GOOSE-noBigominens norivanmu Bysnamu GOGGIOL Tta
GOGGIO2 nns aBTOMaTHKU KepyBaHHS BiAMOBIAHUM BUMHKaueM. CTaH BUXIJHUX CUTHAJIB BCIX
IHIIMX JIOT1YHUX BY3JIIB HE 3AJICXKHUTH BiJ cUTHANIB «PexxuM BumuKkaua 1» ta «PexnM BUMuKada 2.

[Mpusnauenns Bxigaux GOOSE no HomepiB BxoxiB Jsoriunoro By3ina GIGGIOLl mpuitomy
MOBIOMJIEHb YMOBHE. Y BIJNOBIAHOMY pPO3JUII MEHIO B HasBHOCTI MOxJiMBicTh KopucryBauy
npu3ravyatu BXinHi GOOSE no BxoxiB GIGGIO1 3a cBoiMu mobaskaHHIMH.
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L BxigHi GOOSE ‘ L BHYTpiLLHA N0fiKa MPUCTPOIO J : BuxigHi GOOSE, siki He |
——————————— T 3anexartb Bif pexumy :
| .
: | GIGGIO1 [ poiFr | [ seeAapci | PTRC1 | | _boSormemnadie _|
I | } BYMKHeEH HA | !
| | GOOSE Neol I i 308H. nyck NP/ Q1 | PDIS1 | | VCMGAPCL | : I :
: |__GOOSE Ne2 : t 3o08H. 3ynuHka NP4 Q1 L Pobora CA3 | I
| |l |
| oo L] — | FPDis2 | | vemGapc2 | SRS g |
| [GoosENe L, nMBK a1 [ spDis2 | [ BTNGGIOL | = MycxWATE ] |
|
| L | !
: | GOOSE Ne6 : : HecnpasHicts TH Q1 : ' 3a6opora TANB | :
| | GOOSE Ne7 } : Myck NPBB Big P3 Q1 | APDIS1 | | LEDGGIO1 | RBRFL : : :
| |
I | GOOSE Ne8 t : 308H. nyck 3HP Q1 | OPDIS1 | | AUTOCGGIO1 | I : Myck MNPBB I
I : I : } Cnpau MPBB Ha cebe | :
| [GOOSENed 5 soswnyekpA@2 | | procl | | Mmxul | ; : Cnpawnpe | |
| | GOOSE Nel10 } 30BH. 3ynuHKa MNP Q2
| | [ proc2 | [ RrrO1 | RBRF2 [pp— —
GOOSE Noll t PMNB Q2 } yCK BiJ,
: I | : | PTOC3 | | RXGGIO1 | : : Cnpau MNPBB Ha cebe | I
| [_GOOSE Ne12 » MnBK a2 L Cnpas N1PB5 sia B ] :
! PPV ) ) | ===
| [_GOOSE Ne13 — Myck AM Q2 OPTOC1 TXGGIO1 | ~ _GOOSEpgnaQl |
| L GOGGIO1 || |
|  GOOSE Nel4 t HecnpaghicTb TH Q2 t BUMKHeH Ha Q1 ]
! ™ GFDPTOC1 DIGGIO1 L
I [_GOOSE Nei5 ' Myck MPBB sig P3 Q2 o Pofora CA3WaQ1 ] |
| i [ GropToc2 | [ DIGGIO2 | N T
: [ GOOSE Nel6 = 308H. nyck 3HP Q2 -y Satorom TATE QL | |
I | I
| [ GoosENey L+ nyexnpee sia g3Ww GFDPTOC3 DOGGIO1 I MyckMPBBAL ] |
! ! | ! Cnpay MPBB Q1 Ha cebe | |
I I o ™
| [GOOSE Nei8 B [1PM BHC Nt [ GropTOC4 | [ DOGGIO2 | < copeurpiiar ] |
|  GOOSE Ne19 } NepepasaHHa KA Nel | T FAACE o
| ™ [ GrDPTOCS | GOGGIO2 | | 1 —_GO0kammQ2 _ _|
| I GOOSE No20 T t MNepepasaHHsa KA Ne2 t T BUMKHeHHA Q2 | I
| |
: |  GOOSE Ne21 : 1 MepenasaHHa KA Ne3 | GFDPTOC6 | | i Pobora C/I3 Ha 2 : :
Myck LWAMNB Q2
| || . ™ |
| | GOOSE No22 | : NepepasaHHa KA No4 | OGFDPTOC1 | : | a6ovonaTATB Q2 ] |
|
: [_GOOSE Ne23 : ! Pexum Q1 | AGFDPTOCL | M - 3360np§;:1('1A2r|B Q16 | :
+1—_Cpau, NPBB Q2 na cebe |
| [GOOSE Ne24 L Pexmm Q2 R il
I | | CrpaunPBB Q2| !
Lo ____ - ____________ ==/ N T —— |

Pucynok 4.10.1 — Cnpomena nudposa kordiryparis npuctporo «OPIOH» JI®3 (mpuznauenns Homepi Bximaux GOOSE nmokazano yMOBHO)



«OPIOH» /13

5 InTepdeiic npucTporo

5.1 Ilepeans nane/jib NPUCTPOIO

Iepenus manens mpuctporo «OPIOH» JId3 (puc. 5.1.1, 5.1.2) ckmamaerbes 3 KiaBiaTypu
0e3mocepeIHbOro KepyBaHHS OCHOBHUMH (YHKIISIMU TNPHUCTPOIO, TabIO CBITJIIOAIONHOI 1HAMKAIII],
TMCIIJICIO, KJIaBiaTypH Ui HaBiraiii MiXk MyHKTaMH MEHIO Ul BBEICHHS 1H(OpMaIlii, eperoBOpHOro
npuctporo (MikpodoH 3 nuHamikoM), po3’emy USB-A misa migkiaroueHHs 30BHImHBOI Flash-mam’sTi,
po3’emy USB-B n5s1 38°513Ky 3 nepcoOHaIbHUM KOMIT FOTEPOM.

Maninyn.

o lea5V

«OPIOH» A®3

° 424V

3yn. NPR
Myex NPA nea
Myck CA3 nPM

Nycx 403 © AKontpons
Cnp. A®3 © Been. 03
Cnp.CA3 © Been.CA3
Cnp. KA  Boea. KA
Cnp. NPBB Monepeax.
Bnok.NPA e e Asapia

[ ] ®
— wtom [+« sy «OPIOH» O®3
A3 AKoHTponb & +24V
wyc';;:in 0 ﬂ NyckNPA o o neg
Gy In.MPD e ¢ NPM
[T Myckd®3 o o Cop.A03
Bipt. - MyckCO3 o o Cnp.CA3
"::::“L g"gé'"""u @ o Hecnp.~U
|Ecs1:so . Mepen. KA o o Mpuiiom KA
E . ™ Cnp.NPBB » o Monepemk
Ivcrany, BnowMPl s o Asapis
® ®

Pucynoxk 5.1.2 — 3aranpanii Burisa JIIT npuctporo (BupooHunTBO micist 01.10.2025)

Kuonku F1 — F5 ta L/R mpusHaveHi ajist 6e3mocepeHboro KepyBaHHs OCHOBHUMHU (YHKIIISIMH
MIPUCTPOIO — ONIEPATUBHOTO BBEICHHS/BUBEACHHS Ta MEPEMHUKaHHS PeKUMIB. MOXIIMBOCTI KlaBiaTypH
6e3mocepeIHbOr0 KepyBaHHsI OCHOBHUMU (DYHKLISIMU BiioOpaskeHi B Tabnumi 5.1.1.

Tabmuusg 5.1.1 — Knasiatypa Ge3nocepeITHbOro KepyBaHHS OCHOBHUMH (DYHKIISIMU

Inukaris crany

Hasga ¢ynkmii Bumknena | CopaBhHa CrnpaBHa Hecnpasna | HecnpaBHa
BBEJICHA BUBEJICHA BBEJICHA BUBEJICHA
F1. ®ynkuis D3 W N N N N
F2. ®ynkuis C/13 i] ‘ ‘ ‘ j
F3. Oynkuis KA Onumae Onumac

CsiTiIoIion

OYHKITIOHATBHICTh KHOITKH

F4. BipryanbHi iy

nepeMuKayi

VBIMKHEHHS €KpaHy CTaHy Ta KEpyBaHHS BIpTyaJlbHUMU
nepeMuKadyaMu

F5. Pexxum IEC61850

[lepemukanus pexxuMiB y BianosigHocTi 1o IEC61850

YBIMKHEHHS MICIIEBOTO PEKUMY KEPYBAHHS MPUCTPOEM

L/R. Micuese/nucranuiiine

SR

VBIMKHEHHSA
MIPUCTPOEM

IUCTaHIIHHOIO

pexXUMy

KEepyBaHHS
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Knagiatypa ass HaBirarmii:
1) Xpecrtuk, «Enter», «Esc» — HaBiramist Mi>k ITyHKTaMH MEHIO TIPUCTPOIO;
2) «IH®/MKP» — MeHI0 «iH(GOpMAIlis» Ta BKIIOYECHHS MiIKpOQOHY IIEPErOBOPHOTO IIPHUCTPOIO;

3) «ITYCK» — cepBicHHIi ITyCK TepeaBaya JIst IPOBEACHHS OOMiHY CHTHAJIaMH Y€PTrOBUMHU, IIYCKIB

B IIPOILIECI HAJIATO/HKCHHS TEPMIHAITY 3aXHCTY 1 TaKe 1HIIIE;

4) «AK» - KHOIIKa KepyBaHHsI aBTOKOHTpoJieM cTaHy BY kaHairy: KOPOTKE HATHCKAHHS — PyYHUR

MyCK, TPUBAJIC HATUCKaHHS (OUTbIIEe 5C) — BUMKHEHHS/ YBIMKHEHHS (DYHKITIi.

[Toptr USB-A 103BOJsIE IEPEHOCUTH Ha 30BHIIIHIA HakomuuyBad iHpopmMmarii Qaiiau xypHaimy
MOJI1H, 3aITMCIB PEECTPATOPY aBapIiHUX MPOLIECIB, CKPIHIIOTH OYy/b siKOi cTopinku MeHro. [Tlopt USB-B
NPU3HAYCHUN JIIS MIIKITFOYEHHS MPUCTPOI0 10 TEPCOHAIBHOTO KOMIT'IOTEpa Il BUKOPHUCTAHHS
cepgicHoro I13 «ORION» Studio.

[Tepenik curHamiB CBITIOA10IHOT 1HAMKALIIT HaBeAeHO Yy Tabmui 5.1.2.

Tabmuus 5.1.2 — Cursanu CBITIOMI0IHOI 1HAUKAIT

Kouip HaiimenyBanHs IIpu3HaueHH: Pexxnmu
W PeanpHa HassBHICTH (CIIPABHICTH) BTOPUHHOTO CBiTHTE
% «+5V» piBHs +5B He cgi
€ CBITUTh
" PeanbHa HassBHICTH (CIIPaBHICTH) BTOPHHHOTO CBITUTB
‘M‘ «24V» piBus +24B He cpi
€ CBITUTh
['enepartis curHany nepezaBayeM T€pMiHaALY CBIiTHTD
\
% «I1PI» He cBituth
binmae
" [Tpuiiom CeIeKTUBHOIO CUTHALY (OCHOBHUIA CBITUTD
% «[IPM» KOMITapaTop MpuiimMaya) )
He cBituts
R CrpautoBanns J{P3 3 1iero Ha BUXIHI perne CBiTUTB
% «Crp. 1d3» He cBiTuTH
bimmae
R CnpamroBanns komruiekty CJ13 (13, C3HII, CBiTUTH
% «Cmp. CI3» C3) 3 niero Ha BUXIJHI perne He cBituth
binmae
R CnpamroBannst KJTH CBiTUTH
% «Hecmp. ~U» He cBiTTH
bimmae
R IIpnitomM KOMaH1 aBTOMaTUKHU CBITUTD
% «IIpuitom KA» He cBituth
bimmae
r HecnpaBHicTb: 3HIKEHHS TapaMeTpiB CBITHUTD
:‘\m» «ITonepemx.» HaJAIIHOCTI Ta 6e3neku He cBiTuth
binmae
HecnpaBHicTb: MOXKIJIMBICTH XUOHOTO CBiTUTH
% «ABapis» CHpaIfoBaHHs a00 BiIMOBU He cBiTuTh
bimmae
. Mamimyssiiis cripaBHa CBITUTE
)‘m\» «MaHimy.» Mamninynsuis BiakiItoueHa abo HeclipaBHa He cBituth
€ MaHImynsIis biumae
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Komip HaiimenyBanns [Ipu3HaueHHs Pexumu
. OuikyBaHHSI KOHTPOJTIO CBIiTUTB
% «AKoHTpOIB» L{uK1 KOHTPOJIIIO/OTIepaTUBHE BUBEICHHS He cBituth

[ToBTOpHA MEepeBipKa brmumae

. [Tyck nepenaBavya BUMipIOBaJIbHUMU CBITHUTD
% «ITyck ITP1» opraHamu ado Ji€r0 30BHIIIHHOIO CUTHATY Ha He cBituth

JTUCKPETHOMY BXO/1 brnumae

r 3ynuHKa nepenaBada J1i€x0 30BHIITHBOTO CBITHTB
% «3ymn. ITP1» CUTHAJTy Ha JJUCKPETHOMY BXO/Ii He cBiTuth

binmae

R CrnpairoBaHHs BUMiprOBaJIbHUX opraHiB D3 CBITUTB
% «ITyck JD3» He cBituth

bimmae

r CrpairoBanHs Oy/Ib SIKOTO 3 BUMIPIOBaTBHIX CBITHTB
J\m\» «IIyck CA3» opraniB kommuiekty CII3 (J13, C3HII, C3) He cBituth

binmae

R CrpairoBaHHs ONEepaTUBHOTO MPUCKOPEHHS CBITHUTD
% «Omn. mpuck. CI3» | CA3 (13, C3HII, C3) He cBiTuTh

bimmae

R [lepenaya kOMaH7 aBTOMaTUKU CBITHUTD
% «ITepen. KA» He cBituts

binmae

r CrnpairoBanHs aeneHTpaiizopanoro [IPBB CBITHTB
% «Cup. IIPBB» He cBituth

binmae

% «Brok. TIPII» brnoxyBaHHS BUXITHOTO CUTHAITy IepeiaBaya CBlT‘I/ITb
He cBituts

Ceitnomiogu «I1P», «3ym. I[TP1», «ITyck ITP Ay, «Ilyck CIA3», «Ilyck JD3», «Cap. AD3», «Crp.
Ca3», «Ipuitom KA», «llepen. KA», «Cnp. IIPBB» mnpu HasBHOCTI curHanmy, IO iX 3amyckae,
CBITATHCS. SIKIIO O MOMEHTY CKHUJIaHHS Jisl [IUX CUTHAJIIB MIPUITUHUIIACS, TO CBITJIOAIOAN TTOYUHAIOTH
onumatu. CKUJaHHS CUTHAJI3allii BUKOHYETbCS MOCIITOBHUM HATUCKaHHAM KHOMOK «IH()», «Esc» Ta
«Enter». fIkimo Ha MOMEHT CKHUJAHHS Jisl CUTHANy MPUIUHWIACA — CBITJIOAION TacHe, SIKIIO BiH
MIPOJIOBXKYE HATXOIUTH — CBITJIOAI0]] CBITUTH O€3MepepBHO.

5.2 T'os10BHMIi eKpaH

I'onoBuuii ekpan npuctporo «OPIOH» /D3 nmpusnaduenuii 11t BiioOpaKeHHs] IOTOYHOTO CTaHy
OCHOBHUX IapaMeTpiB Ta peKUMIB (QYHKIINA 3aXUCTIB Ta CKJIAJAEThCS:

nyHKTH MeHo KopucryBaua — iiBopyd;

«Taby0 BBeZICHUX QYHKIIIN - 3BEPXY;

MOCTIIOBHO HU)KYE: «TabJ0 CUTHAMI3AIIY, «Tabllo pexXUMiIB pOOOTH MPUCTPOIOY; «TA0JIO0 PEKUMY
3rifiHo 3 crapAapToM 61850 Ta pexuMy KepyBaHHS»,

«rabno norounux nanux [IPM/]» - B ieHTpi;

«TabJI0 aBTOKOHTPOJIIOY» - 3HU3Y;

psanok «BumMukauiy,

«PAAOK CTaHY».
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1000 1/7 Bubed. | Bumk | Bubfed.

I (ocpcox  RATGRERN
Pexum|

Podoyuu

Pexum 61850 | ON-BLOCKED

[PM: 20.0 MA (360°)

PO 0 MA

17 AbBupig

BumMukaui

[p.ycmabiok:T On-Block. (ﬁ 14/01/26-17:44.:25

Pucynok 5.2.1 — 'osioBHU expaH

«Tabno BBemeHUX (QyHKIIN» BimoOpaxye, siki QyHKLII TepMmiHaTy BBEIEHI, a TaKOX JaHi Mpo
gactoty [IPM/] 1 HOMep amapara y kaHali 3B’ SI3KY.

«Tabno curHamizamii» BimoOpaXkae TOTOYHE IIOJOKEHHS pene curHamizamii: «Pobortay,
«[Tonepemxenns», «ABapis».

«Tabm0 pexxumiB» BiToOpaXKye MOTOYHHIA PEKUM poOOTH amapata: «3aBaHTaXeHHs», «Poboumiiy,
«Hewmae 3B’s13xy 3 MY», «IMiynscHuit 00MiH curHanammy, « TpuBanuii 0OMiH CUTHAIaMI).

«Tabmno pexumy 3rigHo 3 cranaapTom 61850 Ta pexxuMy KepyBaHHS» BKa3ye Ha MOTOYHUN PEKUM
(ON, ON-blocked, Test, Test/blocked, OFF) Ta pexxum kepyBanus tepminaiom — «Local/Remotey
(«MicueBuit/ lucTaHIliiHA ).

«Tab10 aBTOKOHPOITIO» BioOpakae moTouHuii oOpanuit mporokon AK, taiimep AK, a Takox cran
kaHany: «CrpaBHuit», «Ilonepemx.», «ABapis».

Psanox «Bumukadi» BijoOpakae cTaH MEPBUHHOT CXEMH, Ha KU 3 BUMHUKa4iB HallpaBJIeH] BUX1THI
BIUTMBH IIPUCTPOIO.

«Psmox  crany» 'y peasbHOMYy 4aci BimoOpaxkae wHasBHicTh npuiiomy GOOSE curnais,
nigkmoueHHs 1o noptiB Ethernet, migkarouenns kiienta MMS, curaan PTP, migkmouenns [1K gepes
nopt USB «PC» Ha nu1ipoBiii manesi, podoTy BipTyadbHOTO JDKEpesia CTPYMIB Ta HApyTH, HAsIBHICTD B
iH(popMmaniiiHoMy O0ydepi noBioMiIeHb (y MPaBOMY HUKHBOMY KYTOUKY €KpaHa 3’SBJISIE€THCS HAAINUC
«Jub.»).

VY camMOMy HMXXHBOMY PAJKY BiOOpa)katoTbCs aKTHBHA IpyIa YCTaBOK 3aXMCTIB, aKTUBOBAHUH
KopuctyBau, pexum TepMiHaly, yBIMKHEHHUH CTaH BIpTyaJIbHOIO JKepena, MiAKIIOYEHHS 30BHIIIHBOTO
HaKoNMU4yyBaya abo «MHUIII», JaTa Ta yac (BigoOpakaeThCs HAa KOKHIM CTOPIHII MEHIO).

[IyHKTH rOJIOBHOTO MEHIO:

1) XKypHai — 10CTyII 0 KypHAITY MOIii;

2) HanamtyBanHst — JOCTYI 10 3MiHH HAJIAIITYBaHb T4 YCTABOK 3aXHUCTIB;

3) Tectu Ta cepBic — AOCTYI JI0 TECTOBUX Ta CEPBICHUX (QYHKIIIH TepMiHATy;

4) Bumipu — J0CTyn 0 TMOTOYHUX BHMIpIB, IIOTOYHOI BEKTOPHOI JiarpaMu PEeXHMY, Ta THIIUX
BUMIpIOBAJIbHUX (YHKIIN TepMiHAIY;

5) Ocrmnorpamu — AOCTYI A0 30€peKEHUX OCIIIIOrpaM aBapiifHUX PEKUMIB, Pe3yJIbTaTiB poOOTH
BMII ta ocuunorpaMu 0CTaHHBOT'O IPOBEIEHOT'O aBTOKOHTPOJIIO.

JloCTyn A0 TOTO UM 1HIIOTO PO3/iUTY TOJIOBHOTO MEHIO JI03BOJISIETHCS BianoBigHoMy KopucryBauy
Ticyist aBTopu3altii (IuB. 1. 5.4.5).
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Haruckanns Ha kHonky «L/Ry» BUKJIHMKae 3MiHY pexuMy KepyBaHHs Tepminaiom «Local/Remotex»
(«Micuese//lucranmiiiae»). [aaukamis 3MiHE PEXHUMY KEpyBaHHS BUKOHYETHCS CBITJIIOMIOAaMHU Oiast
KHOIIKM Ta HAJIIMCOM Yy BIATIOBIAHOMY IOJIi Ha TOJOBHOMY €KpaHi. SIKmio B HajamrtyBaHHIX 61850
(.5.4.18) s mapametpy «Ympasininas» oopano «Timeku Localy («TinbKku MiciieBe») 3MiHa PEKUMY
HEMOXIIMBA, MPUCTPill mocTiitHo Oyne 3Haxoautucs B pexkumi «Localy. Pexxum «Tinbku micuese»
OOMpaEeThCs, SKIIO MPHU EeKCIUTyaTalii MPHUCTPOI0 HeMae HEOOXiTHOCTI B BUKOHAHHI (YHKIIH,
nependadenux crapaaptom IEK 61850. Hatuckanus na xHonky «F5. Pexxum IEC61850» Bukimkae
Mepexij] 3 TOJIOBHOTO €KpaHy B MEHIO 3MiHH pexkumMy poboTu 3rimHo crangapry IEK 61850 (puc. 5.2.2).
3MiHa peXUMYy poOOTH MOXIIHMBA MPU BBEACHI MPAaBUIHLHOIO MaposIto BianoBinHuM KopucryBauew.

(mondapm 61850

Kmou kepybuonns Local /Remote

ON-BLOCKED v

pucmobBox: T En r On-Block. ﬁ 14/01/26-17:44:38

Pucynok 5.2.2 — MeHIo 3MiHH peKUMY KEpyBaHHs Ta pexxumy poootu 61850
5.3 Kypnaa noaiit

B nynkTi MeHto «OKypHan noaiii» nepeadayeHo TOCTYII 10 3alMCAHUX B EHEProHE3alIekKHY MaM'sITh
nonid, o6’emom 1024 3anmciB. 3anMcu BiIOOpPaKarOThCsl Y XPOHOJIOTIYHOMY HOPSAKY: BCl, SIKI
BiOyBasucs, abo 3a GUIBTPOM MOJIM 32 HACTYITHUMU TUIIAMU:

1) BBeneHHst napoiiB — BCi (h)akTH BBEACHHS MapOITo;

2) KoHTpoJ1b )KUBJICHHS — (PaKTH 3HIKCHHS PiBHIB KMBJICHHS,;

3) HecnipaBHOCTI — BHYTpIIIHI HECITPaBHOCTI TEPMiHAIY;

4) Po6ora JI®3 — Bee, 110 cTocyeThest podotu JJD3;

5) Po6ora CJI3 — pobora 3axuctiB kommiekty C/I3 (/13, C3HII, C3, 3HP);

6) Pobora KA — 3adikcoBani nepeaani, a00 MPUHHATI KOMaHH aBTOMAaTHKH;

7) Pobora ITPBB.

Xypuon nodiu
. KA1 nyck MPD 30 1 inobepr)
Boi nodii )

HecnpoBricms Buxody MPM
KA Bufiedeno
@p“ 14/01/26-17:44:58 [ p.ycmofiok: T Enginesr On-Block (?\' 14/01/26-17:45:14

Pucynoxk 5.3.1 — XKypnan noziit, pinstp «Bci moaii»
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B nynkti Mmenio «36epexenns xypuaay Ha USB-Flash» mepenbaueno 3ammc xypHaiay Ha
30BHIIIHINA HakomuuyBad. OUHUIIEHHS >KypHAIY TOJIA HE mepeadadeHo, BiIOYyBa€ThCA KUTbIIEBHI
nepe3aruc: KOyKHa HOBA MO/Iisl 3aIIHCY€EThCS, IPH [IbOMY HalicTapilia CTUPAEThCS.

5.4 HanamryBaHHsl

B mnynkrti menio «HamamryBanHs» nepea®adeHo ABa poO3MUIH: «3arayibHi», «3axXUCTU» Ta
«IIpuitomMmoniepenaBa.

HonowmyBaxua

3nzoabHi

[pycmofox ser Oh g}* 10/03/26-11:13:24
Pucynok 5.4.1 — Po3ain menro «HanamryBaHHs»

5.4.1 3aranbHi HAJIAIUTYBAHHSA

Po3gin menro «3aranbHi» MpU3HAUYECHUH U1 KepYBaHHs HATAIITYBAaHHIMHU iHTepQeiicy, ciryx0u
qacy, poOOTH B Mepexi Ta mapamerpamu goctyny Kopucrysauis (puc.5.4.1.1).

JuzonkbHi

BipmyoakHi KHONKL

puycmabok] Si ser OM @\* 17/03/26-11:14:13

Pucynok 5.4.1.1 — Ilepenik MyHKTIB Ta 3arajlbHUNA BUTJISL PO3LUTIB MEHIO «3arajibHi»
Tabmuns 5.4.1.1 - [lyHkTH BKIAIKU «3araibHi»

Bxnanka [Tapamertp Omnnc
[arepoeiic HanamtyBaHHs MOBH MEHIO Ta pPEXHUMIB
JHCIIIEI0 IPUCTPOIO
) Jara Ta gac HanamryBanss natu, yacy, CHHXpOHi3allii
«3aranpH1»
Mepexesi HanamrryBanss npuctpoto ais podoTu B
HaJalITyBaHHS Mepexi
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Bxnanka [TapameTtp Onuc
IEC 61850 HanamryBanHs nmpucTporo 1yt poOoTH B
mepexi ACK TII 3a crangaptom IEC 61850
AnMiHICTpYBaHHS HanamryBanuas KopucrtyBauiB npucTporo

Curnanizamis Ta Buxigni | HanmamryBanHs curHamizarii Ta BUX1JHUX

pene pene TepMiHaIy
JIMCKpeTHI BXOI1 HanamryBanHs JUCKPETHHX BXO/IIB
BipTyanbHi KHOTIKH HanamryBanus ekpaHy BipTyaabHHX
KHOIIOK
5.4.2 Tutepdeiic

B nynkTi mMeHto «IHTepdeiicy HamaeTbCcs MOXKIMBICTH HAJAIITYBaHHS MapaMeTpiB iHTepdeicy
npucTporo (tadn.5.4.2.1).

|[Hmepgpeuc

[p.ycmobor ineer  On-Block. (53 19/01/26-15:39:25

Pucynok 5.4.2.1 — Ilepernik MyHKTIB Ta 3arajlbHAN BUTIISI PO3IiTiB MeHIO «IHTEpdeiicy
Tabmuus 5.4.2.1 - [Tapamerpu meHto «IHTEpdEiicy

Pexum
Bxnangka ITapamertp . ’ Onuc
Jiarna3oH 3Ha4€Hb
M «YkpaiHcbka» | Bubip MoBM MeHIO
oBa .
«Pycckuitn
. HanamryBanss sickpaBocTi
SckpaBicts nucmies, % 10...100 Y P .
JICIITIes] B aKTUBHOMY PEKUMI
SckpaBicTh aucIuIes 10,100 HanamryBanus sickpaBocTi
Iatepdeiic | EKO, % JHCILICS B PSXKHUMI OUiKyBaHHS
Yac nepexony ACKpaBOCTi
Yac npuracaHss JucIies
. 10...9999 JUCIUIES 3 aKTUBHOT'O PEXUMY B
(raiimep EKO), ¢ :
PEXUM OYiKyBaHHS
. «Hi» 3BYKOBUI CUTHAJI IPU HATUCKaHH1
3BYKOBUI CUTHAII .
«Tax» KJIaB1II
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5.4.3 JlaTa Ta 4ac

B mynkTi MeHI0 «/laTa Ta 4acy» mependaueHO MOKIIUBICTh BCTAHOBJICHHS JaTH, 4acy Ta 4YacOBOTO
nosicy BOy/IOBaHOTO TOJMHHUKA, & TAKOXXK HANAIITYBaTH CHHXPOHI3AIIIO MPHUCTPOIO BiJl 30BHIITHHOTO
JpKepesa TouHoro vacy (puc 5.4.3.1)

flama ma Yac

Bcmonofaennst domu (Kanendap)

[p.ycmafiox ] On-Block (?\' 19/01/26-15:39:30
Pucynok 5.4.3.1 — Mento «/lata ta gac»
Tabmuns 5.4.3.1 - [lapameTtpu MeHI0 «CHHXPOHI3AIS Yacy»

Britagka/
Bxnangka Bxnanka HapanI/[[eTp [TapameTp
Pe «BuMK»
SKAM )
«YBIMK»
NTP IP OCHOBHI/H‘/’I ***.***.***.***
IP pe3epBHI/H‘/’I ***.***.***.***
B
CunxpoHizaiist Pexum « H,MK»
wacy «YBIMK»
P2P
3arpumKa «er
PTP «E2E»
No JTomena 0...127
VLAN «BuMk»
«YBIMK»

5.4.4 MepeskeBi HAJTAIUTYBAHHA

Poznin meHto «MepexeBi HaalITyBaHHS» J03BOJISIE aalTyBaTH MPUCTPIH A1 poOOTH B Mepexi
1M (ppoBoOi MiJCTAHIIIT.

B mento «Modbus TCP» € MOkIHBICTh HAAIITYBATH MIATPUMKY IILOTO IIPOTOKOIY MPUCTPOEM
Ta 3aJ]aT¥ MOTO aJpecy B il Mepexi (Tadn.5.4.4.1).

Ta6muns 5.4.4.1 HanamwrryBanas Modbus

P
Bkrnanka [TapameTp . ORI, Onuc
Jiarma3oH 3HaYEHb
®ymxnis Modbus :EZX/E:; KepyBanns cranom QyHKIIii
Modbus TCP T :
. W3HAYCHHS TEPMIHATY aJipecu
Anpeca B Mepexi 001 ... 247 P P yaip

B MEpexi
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Mepexebi HoaawmyBaHHa

Modbus TCP

ﬁ 17/03/26-12:15:17

Pucynok 5.4.4.1. - Mento «Mepe:KeBi HalIalTyBaHH
B nynkTi MeHto «JIokanbHa Mepexa HaJJa€ThCsl MOKIIUBICT HAJAIITYBaHHS apaMeTpiB Gi3uUHUX
MOPTiB TepMiHay 1is ioro podotu B mepexi ACK TII miacraniii (ta6m.5.4.4.2).
Ta6mums 5.4.4.2 - [Tapamerpu MeHI0 «JIokallbHa Mepexka»

Bxknanka/
BKJIaIlKa BKHaILKa HapaMeTp
[Tapamerp
«Bumk»
ITopt )
P «YBIMK»
Ethernet 1 IP agpeca Kokok Kk kkk Kkx
Macka CIDR *k
1103 Fokk kkk Kkk kkk
«Bumk»
JlokannHa Iopt :
«YBIMK»
Mepexa
Ethernet 2 IP agpeca Fhk Fkk Kk Kkk
Macka CIDR **
1103 Fokk kkk kkk dkk
«Hi»
Pe3epByBaHHs «HSR»
«PRP»

5.4.5 HanamryBanns 3a cranaaprom |[EC 61850

Kongpizypauis GOOSE
’ Local /Remote

: -]
Bmopunni v

ycmafiok:] Engineer On-Block &F 25/03126-12:13:57
Pucynok 5.4.5.1 — Mento «IEC 61850»
B nynkTi mento «IEC 61850» HamaeTbcss MOXKIIMBICTD HAMAIITYBaHHs napaMeTpi npuiiomy MMS
3 mepexxi ACK TII mincranmii Ta kepyBaHHs BXimHuMu Ta BuximHumMu GOOSE-moBigoMiaeHHSIMEU
(puc.5.4.5.1 Ta ta61.5.4.5.1.).
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Ta6mums 5.4.4.1 - [Tapamerpu mento «IEC 61850

Briragka/

Bxknanka Bxknanka Bxnanka [TapameTp

[TapameTtp

A i ) «Bumk»
TeHTUDIKALIA )
MMS Y «YBIMK»

ayTreHTu(iKaIisa [Mapons ACK [udpu Ta niTepu matuHChKOrO andasity, 8
TII CUMBOJIIB (€KpaHHa KJIaBiaTypa)

«Bumr»

GOOQOSE npwuiiom | Pexxum .
«YBIMK»

«He npusnayeno»
«ITepenaBanns KANel»
«ITepenaBanns KANo2y
«IlepenaBanns KANe3»
«IIepenaBanns KANo4»

«Pexum Q1
«Pexum Q2»

GOOSE Bxixg Nel

«30BHILIHS 3yIMHKA
ITPJT Q1»
«30BHINIHS 3yITHHKA
ITPJT Q2»
«3oBHimHIN myck [TP]]

Q1»

«3oBHiHINA myck TP/
Q2»

«[1IITBK Q1»
«[1ITBK Q2»
«PIIB Q1»

GOOSE sxix «PTIB Q2»

Nel6 «30BH. myck 3HP Q1»
«30BH. myck 3HP Q2»
«Hecnpasnicts TH Q1»
«Hecnpasnicts TH Q2»
«ITyck AIT Q1»
«ITyck AIT Q2»
«[Tyck AIT + IITBK Q1»
«ITyck AII + TTITBK Q2»
«[Tyck ITPBB Bix P3 Q1»
«[Tyck ITPBB Bix P3 Q2»
«[Tyck I[TPBB Big JI311»
«IIpuitom BUC Nel»

IIpuznauenns
GOOSE BxoxiB

IEC
61850

Kondgiryparis GOOSE
GOOSE npuiiom

biioxyBanHs «Bumk»
GOOSE sBxix Nel «YBIMK»

brnokyBanHs

GOOSE BxoxiB | biaokysanHs

GOOSE Bxix
Nel6

SIM «BumK»

«BuMK»
«YBIMK»
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Bxnanka/
Bxnanka Bxnanka Bxknanka KT [TapameTp
[TapameTtp
«YBIMK»
GOOSE «Bumk»
Pexum .
nepegaya «YBIMK»
biiokyBanHs
. B
GOOSE nepenaui ) H.MK»
«YBIMK»
o brnokyBanns Nel
% GOOSE
& | BUXoxiB broxyBanus
= . «Bumk»
m GOOSE nepenaui Y BiMIO
S Nel6
8 biioxyBanHs «BuMk»
EHOKyB.aHHH curairy KA Nel «YBIMK»
curnanis KA B
GOOSE
BHXONAX bnokxyBanus «BI/I'MK»
curaiy KA Nel6 «YBIMK»
Vipasii «Local/Remote»
MIPaBJTIHHS )
pasi «Timexu Local»
[Mopir neayrnuBocti MMS: ananorosi 120
BENMYUHH, Yo
[opir veuyrnuBocti MMS: kyToBi 120
BEJIMYMHH, TPayCH
0 -
[Tepenaga B SCADA BenmunH « epBHHH,l»
«BToprHHI»

[Tapamerpu «Ilopir HeuyTauBocti MMS: ananorosi Betuunnmn» ta «Ilopir HeuwyTaMBOCTI

MMS: kyToBi BelWYMHW» 3aaIOTh Jdiarna3oH 3MiHM BIANOBIIHO MOAYNS Ta KyTa BXIJIHHX

aHAJIOTOBUX CHUTHANIB, ki mepenae joriyauii Byzon MMXUL, mo He mpu3BoAWTH M0 reHeparlii
yeprooro MMS, a napametp «Ilepenaua B SCADA BeiuuMH» BU3Hauae€, NEPBUHHI YU BTOPHHHI
BelMMuMHM OyayTh nepenaBatucsa B ACK TII.

5.4.6 AaminicTpyBaHHs

Poznin MeHo «AaMiHICTpyBaHHS» J03BOJIsi€ BCTaHOBUTH naposi KopucTtysauis, nependaueHnx

JUIS KepyBaHHs poOOTOI0 MPUCTPOIO Ta HOTro HajalTyBaHHAMU (puc.5.4.6.1).

AdmiHicmpyBonag

MNepexid B kopucm. "Viewer' npu deadiaLHOCMI

[p.ycmafox:T Engineer

On-Block

é}* 19/01/26-15:42:25

Pucynok 5.4.6.1. MeHI0 «AIMiHICTpYBaHHS
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B nyHkTi «3MiHa Maposiio» MOKIMBO BCTAHOBJIECHHS apaMeTpiB Joctymy it Toro Kopucrysaua,
SIKUM aBTOPU3YBaBCs MPHU BXOI1 B po3ii «HamamryBaHHs».

Jyis yTBOpEHHS IapOJTI0 BUKOPUCTOBYETHCSI EKPaHHA KJlaBiaTypa, mapoiib MOBUHEH CKIIAIATUCS
3 BEJIMKUX a00 MajeHbKUX OYKB JIATUHCHKOTO andaiTy Ta mudp Bix 0 10 9 y 3araibHiil KiIbKOCTI

BICIM CUMBOJIIB.

JIOCTYH 710 OKpEeMHUX PO3/1IIB MEHIO Ta MOKIIMBOCTI [0 KOPUTYBAHHIO HAJIAILITYBaHHS 3aJICKUTh BiJ|
pomi KopucryBaya Ta moTouHoro pexxumy mnpuctporo. Ilepenik porneil Ta mapamerpu AOCTYNy Uis
KO’KHOT 3 HUX HaBeAeHo y Tabmumi 5.4.6.1.

3IMIHO noposn

z

Y b n

Engineer

m L X |

MidmepdxesHa nopoao 7kA|

p.ycmabok:1

Or-Block

gx" 14/01/26-17:47:44

Pucynok 5.4.6.2. 3mina naponto KopucrtyBaua 3a J0oMOrorw eKpaHHOI KiaBiaTypu

Tabmus 5.4.6.1. - [lepenik poseit Ta mapameTpu AOCTYITY

®yukuis inTepdeiicy Viewer Operator Y Engineer ? | Superuser

[o0BHUI eKpaH v v v v
XKypnan v v v v
Hanamrysasss X X v v
Tectu Ta cepsic X X v v
BumiproBanHs v v v v
Ocuumnorpamu v v v v
OnepatuBHUI OOMIH CUTHAJIAMH X v v v
OnepaTtuBHe KEpyBaHHs X v ¥ 4 v
BIpTyaIbHUMK KHOIIKAMHU

Oxkno asrentudikanii (RBAC) v v v v

1) — no3BojieHa 3MiHA HATAITYBaHHS B pexuMi «Ony;
2) — mo3BOJICHA 3MiHA HajamTyBaHHS B pexkuMi «On-Blockedy, «Testy, «Test-Blockedy;
3) — mo3BoJieHa 3MiHA HAJIAIITYBAHHS HE3AJIC)KHO BiJI PEXKUMY IPUCTPOIO.

5.4.7. CurnaJjizauis Ta BUXigHi pese

s koHdirypyBaHHs QYHKITH pesie CUTHaM3aIlli Ta BUXITHUX pelie B MEHIO Tiepe10aueHo BKIIAJIKY,
BUIJISIT SIKOT HAaBEIEHO Ha pUCYHKY 5.4.7.1.
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CuzHoausoula ma Buxidal pene

Kinskicme MYPC

[ ycmafio:] Test V] &% 19/01/26-16:53:30

Pucynok 5.4.7.1 — Curnanizaiis Ta BUXi/HI peje

[Tepenix mapameTpiB A KOHGIrypyBaHHS (GYHKIIN pere CUTHali3allii Ta BUXiTHAX peJie HaBeIeHO
y Tabnuui 5.4.7.1.

Ta6mums 5.4.7.1 - [Tapamerpu MmeHI0 «CUrHaMI3allis Ta BUX1IHI pejiey

Bxknangka [TapameTp ) Pexant, Omnuc
Jlana3oH 3Ha4€Hb
1 KinpkicTh MOAYITIB BUXITHUX perie
Kinekicte MYPC 5 Ta CUTHaTI3allii BCTAHOBIICHO B
i TepMiHaJ (TUIBKU MEPETIsia)
‘B Kisimka pene K1 «Bumk» Kepysanns 3auinkoro pene K1
-S «Pobota» «YBIMK» «Pobotay»
= Knsmka pene K2 «BuMk» Kepysanns 3auinkoro pene K2
E «ITonepemxeHHs» «YBIMK» «ITonepemxeHH»
'5 Knsamxa pene K3 «Bumk» Kepysanns 3auinkoro pene K3
% «ABapis» «YBIMK» «ABapisa»
E Pesxcunm poBotu perte ) Hep'exin B MEHIO K€pyBaHHs
O BUXITHUMH pene KA
[Ipu3nauenns pene [Tepexin B MEHIO MPU3HAYECHHS
MVYPC2 ) BuXiHUX pere MYPC2

Pexum podomu peae MYP(LZ

I

_ ] oowo ]
Bumv| 0000
| [fum~ | o000
T (75 (T

) Yhimk v |

7

II

I

s

~
v
~
v
~
v
~
v
i .

Pucynok 5.4.7.2 — MeHto kepyBaHHS BUX1THUMH pelie
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B menro kepyBanHs BuxigHuMu pese Moyt MYPC 2 HagaeThcss MOKIIMBICTh HAJTAIITYBAHHS TS
pene 1HAMBIAYalbHOI 3aTPUMKH Yacy CHpalIOBaHHS, 3araM’SITOBYBaHHS CTaHy MiCls 3HUKHEHHS

KEPYIOYOro CHrHaiy, abo Horo iMmmynsCHHE peskum pobotu (tabdi. 5.4.7.2).
Tabmuus 5.4.7.2 - [TapameTpu MEHIO KEpYBaHHSI BUX1THUMU pelie

Pene MYPC 2 Satpimia B?HO%HHH’ Kiamka IMnynbcHMI pexuM, MC
M

K1 0 ...25000 «Brvio 100 ... 25000
«YBIMK»

K2 0 ... 25000 «Brmio 100 ... 25000
«YBIMK»

K3 0 ... 25000 «Brmio 100 ... 25000
«YBIMK»

K4 0 ...25000 «Brvio 100 ... 25000
«YBIMK»

K5 0 ... 25000 «Brmio 100 ... 25000
«YBIMK»

K6 0 ... 25000 «Bumio 100 ... 25000
«YBIMK»

B

K7 0...25000 (UM 100 ... 25000
«YBIMK»

K8 0 ... 25000 «Brmio 100 ... 25000
«YBIMK»

B menro npusHavyeHHs BuxigHux pesne Moyt MYPC 2 HamaeTbcs MOKIUBICTD IPU3HAYUTH IS
KO>KHOTO peJie BUXITHUI CUTHAJ TepMiHally, Sikuii Oyze iHiitoBaTH oro cripamroBanss (Tadmn. 5.4.7.3,

puc. 5.4.7.3).
[pusHayenHs pene MYPL2

Pene N*1 ®yHkuIa KA v

HP

HeceaekmufHuu 3oxucm v
.‘

HecnpabHicme Kia Han v

-

Konmpoas mpuBoa. vecumempii v

Podomo ¢

[ p.ycmobok | user On-Block. @3’ 30/03/26-11:36:10
Pucynok 5.4.7.3. MeHto npusHadeHHs BUXxigHux peiae MYPC2
Tabmuus 5.4.7.3 - [lapameTpn MeHIO IpU3HAaYEeHHs BUXITHUX pesne MYPC2

Pene MYPC 2 [Tpu3HaveHHs (A7 KOXKHOTO peJie O0MPAETHCS OJJUH 3 CUTHAIB)
Pene Nel «He npusHaueHo»
Pene No2 «Dynkiis KA»
«Pobora H3HP»
Pene Ne3

«HecenexTuBHUN 3aXUCT»

Pene Ned «HecmpaBHICTh KiJT HAPYTH»
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Pene MYPC 2 [TpusHaueHHs (17151 KOXKHOTO pesie OOMPAETHCS OJIUH 3 CUTHAJIIB)
Pene No5 «KoHTpOb TpHBaIOi HECUMETPUYHOCTI»
«BUMKHEHHS»
Pene Ne6 «Po6ora J[D3»
Pere No7 «BYC Nel»
«Pobota CII3»
«3abopona TAIIB»
«lTyck LIIATIB»

Pene Ne8 «GOOSE Bxin Nely

«GOOSE Bxim Ne32»

Bynp-sxe pene MYPC2, npusHauene Ha Oynp-skuii curnan, kpim «®@ynkuis KAy», abo «He
NpU3HAYCHE», CTA€ HE aKTUBHUM Yy MeHIO «[Ipr3HaueHHs KOMaH[ — pesiey» B PO3ALJIi HaJlalTyBaHb
KOMaH/[ aBTOMATHKH.

5.4.8. luckpeTHi BX0au

B myskti MeHI0 «/lMCKpeTHI BXOJM» HAJAEThCS MOJKIIMBICTh BCTAHOBJIIOBATU 3aTPHUMKY
CIIpalllOBaHHs, KEpyBaTH KOHTPOJEM TPHBAJIOrO BIUIMBY Ta OJIOKYBaHHSIM BXOiB, a TaKOX
MPU3HAYCHHSAM KO)XKHOMY BXOJIy BiJIIIOBITHOTO BXiJIHOTO CHUTHANTy BHYTPIIIHIN JIOTIKH TepMiHATY (pHUC.
5.4.8.1).

fuckpemHi Bxodu

Kinbkicme MB

o.ycmobok:1 (ﬁ 19/01/26-16:54:01
Pucynok 5.4.8.1 — MeH1o kepyBaHHsI JUCKPETHUMHU BXOAaMHU

[Tepenik mapameTpiB [uisd KepyBaHHS IUCKPETHUMH BXOJIaMH HaBeeHO y Tabnui 5.4.8.1.
Tabmuus 5.4.8.1 - [TapameTpu MeHI0 «/IucKpeTHi BXOAM»

Pexum
Bxuaka [TapameTtp , ’ Ormue
Jiana3oH 3HA4YCHb
1 KinbkicTh MOAYTIB TUCKPETHUX
Kinekicte MB 5 BXO/IiB, 1110 BCTAHOBJIEHO B
E( TepMiHaJ (TUTbKU TIEPETJIsi)
% 3aTpUMKa CIpaItOBAHHS, 0. 10 BuOip 3aTpuMKH cripaitoBaHHs
o MC BXO/Y
=
L Ilepexin B MEHIO KEpYBaHHSA
& KoHTpoib TpuBanux P pyl?
2 . . - KOHTPOJIEM TPUBAJIOCTI BIUIUBY Ha
= BILJIMBIB BXO/IIB
BXOJIU
) Iepexin B MeHIO
brokyBaHHS BXOiB - . .
BUMKHEHHSI/YBIMKHEHHS BXOIB
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Pexum
Bxnagka [TapameTp . ’ Omue
Jiarma3oH 3Ha4YeHb
[Tpu3HayeHHs BXOMIB — [epexin B MEHIO MPU3HAYCHHSA
JIOTIYHHUX BXOJIIB JTUCKPETHHUX BXOJIIB

3arpuMKa BCTAHOBIIIOETHCS OHAKOBA JUIs BCIX BXOJ(IB Ta MOXe oOupartucs B AianazoHi 1 ... 10 mc.
B nynkTi «KOHTpOJIb TpUBaIMX BIUIMBIB BXOJIB» /Ul KO)KHOTO BXOJTy MOYKHA aKTHBYBaTH MOXKJIMBICTb

OTpUMATH [ONEPEUKYBATBHII CUTHAJT 3a HAasABHOCTI Ha TAaKOMYy BXOJIi curHamy pgoBime 10 c
(puc.5.4.8.2).

(?\* 19/01/26-16:54.05

Pucynok 5.4.8.2 — Mento «KOHTpOJIb TPUBAJIOro BILTUBY Ha BX11»

Bxoaun MB, kpim TOro, 6e3nepepBHO KOHTPOJIIOIOTHCS BHYTPIIIHBOIO CHCTEMOIO, SIKa BHUSBIISE
HasBHICTh 3aMMKaHHS Ha «3EMJII0» Ha KO)KHOMY 3 BXOJiB. BoHa BUMIpIO€ piBeHb HaNpyru Ha BXOJ1 Ta
IIpH MIEPEeBUIICHHI HEeto piBHA Oinbm Hixk 0,15 ... 0,2 Bix HOMiIHAJIBHOI HAPYTH ONEPATHBHOTO CTPYMY
CTIpaIbOBYE 1HIUKAIIIS Y CHEMiaTbHOMY po31iii MeHo «Bumipn» (quB. puc. 5.9.8). [Ipu nepeBumieHHi
Hampyrd Ha BXoxi piBHA Outem HiX 0,65 ... 0,7 Bix HOMIHAIBHOI HANPYTH ONEPATUBHOTO CTPYMY
BiOYBa€ThCSl CIpaIfoBaHHS BXony. JlIsl 3HIDKEHHS HaBAaHTAKEHHS Ha CHCTEMH JKUBJICHHS
OIEPaTUBHUM CTPYMOM IIJICTaHIIiH, Ha IKUX OyJe 3aCTOCOBAHO MPUCTPIH, epedaueHo nepeMruKaHHs
BXi7HOTO omnopy BxofiB 3 10 kOm 10 60 kOMm micng ix crpairoBanHg. CxeMa KOHTPOJIO CTaHy BXOIiB
MOBMHHA OYTH MiAKIIOUEHA J0 XKHUBJIEHHS MPUCTPOIO K HaBeneHo Ha puc. [[1.2.1 (3atuckaui [11/9 ta
I12/9 na MB). HasBHiCTh 000B’I3KOBOTO T'aJbBaHIYHOIO 3B’SI3Ky CXE€MH KOHTPOJIO CTaHy BXOJIB Ta
JIQHITIOT1B, MIAKIIOUYEHUX J0 KOYKHOTO BXOJY, CJiJl BpaXOBYBaTH HE TIJIbKU MPHU €KCIUTyaTallll, a TAaKOX
IIpU NepeBIpKaxX piBHS CHPALIOBaHHS BXOAIB MPU HAJIAro/KyBaJbHUX PoOOTax.

Jl1s KO>)KHOTO BXOJAYy MOKHa 00paTu peXUM ITHOPYBaHHS BXIJHOTO BIUIMBY. Ll dyHKIIS Moxke
BUKOPHUCTOBYBATHCS 1 JJISi THMYAacOBOTO OJIOKYBaHHS TPU3HAYEHOTO BXOMY, a TaKOX 1 JJIs HOro
BUMKHEHHS B pa3i HOro HECPAaBHOCTI, YA HECTIPABHOCTI JIAHLIIOT1B, PUEIHAHUX JI0 HOTO. biiokyBaHHs
BUKOHYETBCS Ha arnapaTHOMY PiBHi Ta 00MpaeThesi B MyHKTI «biokyBanHs BxoaiBy» (puc.5.4.8.3).

baokyforAs Axodif

Bxolu MB1

[.ycma @\‘ 19/01/26-16:54.08

Pucynok 5.4.8.3 — MeHto «biiokyBaHHS BXOTIB)»
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B mynkTi «lIpu3HadeHHs] BXOJIB — JIOTIYHUX BXOJiB» HAMAETHCS MOXKJIUBICTh MPU3HAYUTH IS
KO’KHOTO BX01y MB BXigHUiT CHTHAJI BHYTPIIIHIM JoTikK TepMminay (puc.5.4.8.4, Tabi. 5.4.8.3).
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[pusHayenHs Bxodifi-anziqnux Bxodib

Pexum BuMukaua 1 v

=
Pexum BuMukoua 2

lpuckop. nobepH. dnok. Bid xumaxb v

-

BYCN1 (Bidk I1/1 3 3adoponon TATB)
ABmomam TH

yck [1PBB Bid P3 v

<
~

ﬁ 19/01/26-16:54:20

Pucynok 5.4.8.4 — Mento «[Ipu3HadeHHs BXOIIB — JIOTIYHUX BXOJIB

Tabmuus 5.4.8.2 - [lapameTpn MEHIO IPU3HAYCHHS BXO/IB

Bxin [Ipu3navyeHHs (111 KOXKHOTO BXOy OOUPAEThCS OJMH 3 CUTHAIIIB)
Bxix MB1-1 «He npusznayeHo»
«ITepenaBanns KANel»
Bxig MB1-2 «ITepenaBanns KANo2»
«ITepenaBanns KANe3»
Bxix MB1-3 «ITepenaBanns KANe4»
«3oBHiwmHA 3ynuHka [1P/1»
Bxix MB1-4 «3oBHiwmHIH myck TTP/I»
«All»
Bxizx MB1-5 «IloBepuenns bK»
«PIIB»
Bxiz MB1-6 «Ilyck 3HP>>
«IIyck I1PBB Bix P3»
Bxiz MB1-7 «ITyck l:IPBB Big JI31I»
«[Ipuitom BUC Nel»
. «Hecnpasnicts TH»
Bxig MB1-8
«Pexnm BuMmukada 1»
] «Pexum BUMuKaya 2»
Bxin MB2-1 «BBenenus/BueacHus JJD3» L)
«BBenenns/suBenennas CJ/[3» 1)
Bxin MB2-2 «Beenenns/susenenns C3HIT» Y
«BBenenns/suBeneHus J13» D
Bxin MB2-3 «Beenenns/susenerns C3x» Y
«BBenenust/suseneuns [IPBB» L
Bxix MB2-4 «BBeienns/BuBenenns KA» Y
«Beenenns/suBenenns 3SHP» Y
Bxix MB2-5 «BBenenns/susenenns H3HP» D
«Benenns/suBenenns AK» Y
Bxix MB2-6 «Beenenns/susenenns Ol» Y
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Bxin [Ipu3HadeHHs (7151 KOXKHOTO BXOTy OOMPAETHCS OJTUH 3 CUTHAIIB)
. «CKyIaHHs iHauKarii
Bxig MB2-7
A «Kuomnka Local/Remotex»
«Habip ycraBox 1» V)
) «Habip ycraBok 2» Y
Bxiz MB2-8 by

«Habip ycraBox 3» V)
«Habip ycraBok 4» V)

1) Lli curHamu MOBUHHI OYTH IMITYJIBCHI, KHOIIKA a00 HEe (PiKCOBaHUI KITIOY.

Homepu xomanm aBromMatuku KANel — KANe4 apromarndHo OyayTh 3MiHIOBaTHCS B
3JIEKHOCTI BiJ 00paHOTO HOMEpY TepMiHaly BiANoBimHO 10 puc. 4.4.2 — 4.4.4. Slkmo B TepMmiHaii
yBIMKHEHa (YHKIIiA Iepeiadi KOMaH]l aBTOMATUKH Ta AUCKPETHOMY BXO/AY MPHU3HAYCHO BiAMOBIIHUI
HOMEp KOMaH]Ii, CHTHAJI Ha IbOMY BXOJIi Oy/ie iHiI[if0BaTH nepeaady 1iei komanau y BU-kanan ta Oymae
nepenano Bignosigne GOOSE-noBinomuenns. Komu QpyHkiis nepegadi KOMaHa aBTOMaTUKA BUMKHEHA
CHUTHAJ Ha JUCKPETHOMY BXOJI TNpu3HaueHoi KomaHnu Oyne mnepenanuii Timbku sk GOOSE-
noBiAOMJICHHS. B TakoMmy pa3i Taki IUCKpPETHI BXOJIM MOXYTh OyTH BUKOPHCTaHI AJS TPaHCIALIi
curHaiy cBoro crany y Buriisaai GOOSE-noBinomiieHs.

5.4.9. BipryajibHi KHONIKH

Mento «BipTyanbHi KHONKH» JO3BOJII€ HANAIITYBAaTH KUIBKICTh BIPTyaJIbHUX KIIOUIB MPH
BiOOpaXeHHI Ha BigMoOBigHOMY ekpaHi (puc.5.4.9.1), a Tako)k BUKOHATH B JOBUILHOMY TMOPSIIKY
NpU3HAYCHHA OOpaHMM HOMEpaM KIIIOYIB MOJIIMBOCTI KEPYBaHHS BIIMOBIIHUMH (QYHKIISIMHU

(puc.5.4.9.2, Ta61.5.4.9.1).

BipmyanabHl kHonku->Ynpabainbs (Local)

IHAKKALI

OFZN oF R oF N OFEN oFs

[pyna [pyna ['pyna [pvna
H3HP
VCTaBOK 1 VCTABOK 2 YCTABOK 3 YCTaBOK 4

N OF2 oA oFfR oF

1 cTVRiHb 2 CTYRiHb
O PP oW oFEN  BF
3 cTyniHb 4 cTyniHb 1 cTyniHb 2 cTYNiHb 2 cTYNiHb
C3HI CSHH 03 ﬂ3(mauﬂkm ﬂ3(nomn)
@_ - ._ -

pycmofok: | On-Block g}' 15.'01!26-00.57.06

Pucynok 5.4.9.1. - Expan «BipTyanbHi KHOITKH»
3a 3aMOBUYBaHHAM (3aBOJICbKa KOH(DIrypailis, Ha eKpaH He JI0/1aHO Hi OJHi€T BIpTyaJlbHOI KHOIIKH)
Bcl QyHKLIi, A7 KepyBaHHs skuMH KopucTyBad Moke 0JaTH BipTyalbHY KHOIKY, BBEAEHI (3a
BuktoueHHsIM «Ckumanas ingukamii», «OI» Ta «Ilyck 1Pl ma 30c») Ta yBIMKHEHa Tpymna yCTaBOK
Nel. Ilicnst monaBaHHA BipTyaJIbHOT KHOIIKM Ha €KpaH CTaH (PYHKIIIi BINOBIIa€ CTaHy KHOIKU, Ta MPHU
BUJIAJICHHI i1 3 eKpaHy 3araM’ITOBY€ OCTaHHE MOJOXKEHHS KHOIKH.
Tabmums 5.4.9.1. HanamryBaHHS BipTyalbHUX KHOMIOK

Pexxum
Bxnaaka [Tapamerp . ’ Onwc
Jiana3oH 3HaueHb

. . L BcraHOBIIEHHS KUIBKOCTI
Bipryansni | KinbkicTs ) )
0...20 KJIFOY1B I B110OpaXeHHS Ha
KHOIIKH KHOIOK

BIJIOBIAHOMY €KpaHi
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Bkiaaka [TapameTp . Pexany, Omnuc
Jliara3oH 3HAYCHb
Kromxa Nol «He npusnayeno» [Tpu3HayeHHs oOpaHuM
«CKuIaHHS 1HIUKAIi» HOMEpaM KJIF04iB MO>KJIIMBOCTI
Knormka Ne2 «BBen./Busen. AK» KEepyBaHHSI BIAMOBITHUMU
Knomka Ne3 «Bren./Busen. KA» byHKIisIMU. J{715 KOKHOTO
«Bren./Busen. KA npuiiom» | kiroya 00UpaeThCst OAMH 3
Kuomnka Ne4 )
«BBen./Busen. KA nepenava» | curHamis
Kuomka Neb «BBen./Busen. JId3»
«Bpen./Busen. CII3»
Kuorica Neb «BBen./Busen. [IPBB»
Knomka Ne7 «Bsen./Busen. OIl»
Khomka No8 «Bsen./Busen. C3HII»
«Bsen./Busen. 1cr. C3HII»
Knonxka Ne9 «Been./Busen. 2ct. C3HII»
Kromka Nel0 «Bsen./Busen. 3ct. C3HII»
«Bsen./Busen. 4ct. C3HII»
Knomnka Nell «BBen./Busen. 13»
Kromnka Nel2 «BBen./Busen. 1ct. JI3»
«Bren./Busen. 2ct. 13 (1)»
Kuornka Nel3 «Bsen./Busen. 2ct. 113 (1m)»
Kromxa Neld «Bsen./Busen. 3ct. /13»
«Bsen./Busen. C3»
Knonka Nel5 «Bsen./Busen. CB»
Kuonka Nel6 «Bsen./Busen. MC3»
Krtorma Nel7 «I'pyna ycraBok Nel»
«I'pyna ycraBok Ne2»
Knomnka Nel8 «'pyna ycraBok Ne3y
Kiorka No19 «['pyna ycraBok Ne4y
«Bsen./Busen. 3HP»
«BBen./Busen. H3HP»
Kromnka Ne20 «YBimk/BuMk GOOSE OUT»

«Ilyck ITP/1 Ha 30c»
«Pyunuii myck ocrpiorpadar»

lNpusHoueHHs RipmyoaLHUX KHONOK

Kinbkicmb KHONOK

Bbied./Bubied. 193

['pyna ycmafiok 2

@Y 19/01/26-16:57:41

Pucynok 5.4.9.2. MeHio HanamryBaHb «BipTyalbHi KHOIIKH»

75




«OPIOH» /13

[lepenik BipTyaJdbHUX KHONOK JUJIsl HAaJAIITyBaHHS aBTOMATHYHO BCTAHOBIIOETHCS MPHU
npusHaueHHI «KUTbKOCT1 KHOTIOKY.

Jlns nepexoy Ha eKpaH BiIoOpakeHHS CTaHy BIpTyaJbHUX KHOMOK HEOOX1IHO 3 TOJIOBHOTO €KpaHa
HAaTUCHYTHU KHOMKY «F4». IlepeMileHHs MO MO0 eKpaHa — 3a JOIOMOTOI0 KHOTIOK JIMIILOBOI MaHeNi 31
CTpLIOYKaMH, 3MiHA CTaHy KHOTIKH — IIPY HaTUCKaHHI KHONKH «ENnter». BipryansHa kHonka « CKuAaHHs
IHAUKAI» mpalroe 6e3 ¢ikcallii MoM0KEeHHS: Mics HAaTHCKaHHS KHOMKHU «ENtery kHomka 3aMuKaeThes
Ta aBTOMATUYHO TOBEPTAETHCS B PO3IMKHYTE IMOJOKEHHS. [HII KHOMKM 3MIHIOIOTH CBili CTaH HpH
KO>)KHOMY HaTUCKaHHI KHOIIKU «Enter.

[Tepemukadi Tpyn yCTaBOK MIIOTh SIK KHOIKH 3 B3a€MO3AJICKHOIO (DIKCAII€0 — TP BKJIIOYEHHI
OyIb-IKOTO 3 HUX IHII TPU BUMHUKAIOTHCA. Bin KibKOCTI 00paHuX yisl BiOOpa)KeHHS Ha €KpaHi
BIpTyaJbHUX KIIOYIB MEPEMUKAHHS TPYN YCTaBOK 3aJIe)KHUTh KUIBKICTh TPYN HalalTyBaHb 3aXUCTIB
(D3, /13, C3HII, C3) Ta dhynkmii nenentpanizoBanoro [IPBB 1 3HP. [lns nepernsay Ta KOpUryBaHHs
JOCTYIHI HaJAIITYBaHHS Ti€l TPYNU YCTaBOK, KHOIKA SIKO1 B TaHHH Yac yBiMKHeHa. /{11 mepBUHHOTO
BBO/Iy HAJIAIITYBaHb HEOOXIJHO CIIOYATKy HA €KpaH BIPTYAIIbHUX KHOTIOK BUBECTH HEOOX1IHY KiIbKICTh
KHOTIOK TPYII YCTABOK, IMOTIM, MTOCTIIOBHO iX BMUKAIOUH, Y BIATIOBIAHUX PO3/1ijIax MEHIO HAJIAIITYBaHb
3axMCTIB BBECTH iX mapameTpu. [licist 3akiHUYeHHS BBOJY YCTaBOK 3aXHCTY 1 BUXOJY y T'OJIOBHE MEHIO
HaJAIITyBaHHS aBTOMATHYHO 30€epiraroThCs il HOMEPOM I'PYIH, KHOMKA SKO1 B IIei yac yBIMKHEHa.

5.5 HanamryBaHHs 3aXUCTiB

Poznin MeHio «3axucTu» MNpPU3HAYEHHWM Ui KEpPyBaHHsS HaJalITyBaHHSAMH OCHOBHOTO Ta
JOJATKOBUX 3aXMCTIiB, PYHKIIT IMepenadi Ta IpuioMy KOMaHJI aBTOMATHKH, HAJAIITyBaHHSIMH BXOJIIB
Ta BUXO/IiB IPUCTPOIO, (PYHKIIIEO BU3HAYCHHS MICIIS TOIIKOKEHH Ta iHi (puc.5.5.1)

3axucmu

30z07bHI HoaawmyBoHHe

Mpycmotiok On-Block &F 25/03/26-12:14:40
Pucynoxk 5.5.1. — 3araneHuil BUris po3aiaiB MeHto «HanamTyBaHHS 3aXUCTIBY
[Tepenik nyHkTiB BKiIaaku «HanamryBaHHS 3aXUCTIB» HaBe[eHO y Tabnui 5.5.1.
Tabmung 5.5.1 - [lynxTy Bknaaku «HanamtyBaHHs 3aXHUCTIB»

Bxnanka [TapameTtp Omnnc
3aranpHi HaJaTyBaHHS 3aranpHi HaJaIITYBaHHS 3aXUCTIB
Hudepenuiiino haznuit Hanamrrysanns /103
3axuct D3
«HamamryBaHHs CtpyMoBi Ta nuctaHmiiini | HamamryBanHs cTpyMOBUX Ta
3aXUCTIB» zaxuctu (CJ13) JUCTAHIIIHHUX 3aXHCTiB
[Ipuctpiii pe3epByBaHHs Hanamrysanus [IPBB
BiaMoBH BuMukauis [IPBB
KonTtponp nanioris HanamryBanas ¢yHKIII{ KOHTPOITIO
Harnpyru (KJIH) CITPaBHOCTI JIAHITIOT1B HANIPYTH
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Bxnanka [TapameTp Onuc
Buznauenns micis HanamryBanss ¢hyHKIii BA3BHAYEHHS MiCIIs
nomkoxkeHns (BMII) nomko preHad Ha I11J1
KonTpoas TpuBanoi HanamryBanns (yHKIIT KOHTPOITO
HECHUMETPUYHOCTI TPUBAJIOi HECUMETPUYHOCTI CTPYMiB
HanamrryBanus HanamryBanss aBapiiiHOTo peectpaTopa
ocruiorpada (ocumorpada)

5.5.1 3aranbHi HAJIAIUTYBAHHSA

B 3aranpHuX HanamTyBaHHSIX BBOASATHCS OCHOBHI ITapaMETPU BUCOKOBOJIBTHOI MEpEXi Ta OCHOBHI
napaMeTpy MPHUETHAHHS, 10 3aXUINAETHCA: TIEPBUHHI Ta BTOPHUHHI HAIIPYTH 1 CTPYMHU NPUETHAHHS, T1aH1
KOMIICHCAIil EMHICHUX CTPYMIB.

3ozonsH HoaowmyBaxxa

HoMiHonsHo nepBunHo Haonpyza TH, kB

Onepamufine ma ofopHecsp

[ p.ycmafok:1 On-Block @" 25/03/26-12:14:58

Pucynok 5.5.1.1 — 3aranpHi HamamITyBaHHS
[Tepenik mapameTpiB 1 KOHDIrypyBaHHS 3arajJbHUX HaJIAMITyBaHbh HaBeleHO y Tabmmmi 5.5.1.1.
Ta6muis 5.5.1.1 - [TapameTpu MeHI0 «3araibH1 HaJIaIITYBAHHS

Pexum
Bxnanka ITapamertp . ’ Onuc
Jlana3zoH 3Ha4€Hb
110 BennunHa HOMiHaNbHOT
HowminanbHa nepBuHHA 150 IIEPBUHHOI HAIIPYTy IPUETHAHHS
Hanpyra TH, kB 220
330
BenuunHa HOMiHAIBHOT
= . .
= HowminanbHa BTOpuHHA 100 BTOPUHHOI HAIIPYT'H IPUETHAHHS
2 Harpyra TH, B (He 3MIHIOETBCS, BU3HAUYEHO
>
E KOHCTPYKLIEIO TepMiHajIa)
% HowminanbHuii nepBUHHUN 100...9000 Benuunna HOMiHAJIBHOTO
= ctpym TC, A MEPBUHHOTO CTPYMY TIPUETHAHHS
= - > = .
§ HomiHaneHul BTOpUHHUI 1 BennunHa HOMIHaIBHOTO
c§ ctpym TC, A 5) BTOPHUHHOTI'O CTPYMY IPUETHAHHS
. Po3paxoByeThbes SIK BiAHOIIEHHS
Koedoimient p g .
03PaxXOBYETHCS | NEPBUHHOI A0 BTOPUHHOI HAIIPYTH
tpancopmanii TH (Ktn) P 4 3 P 26
MIpUETHAHHS
.. Po3paxoByeThCs SIK BIAHOIIEHHS
Koeoiuient p P Y
03PAaXOBYETHCS | MEPBUHHOIO JJO BTOPUHHOTO
tparcdopmarii TC (Kts) P Y P P
CTpyMy IIpH€THAHHS
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Pexum
Bxnaaka [TapameTp . ’ Ormue
Ziara3oH 3HaYCHb
«Tinpku KepyBanHs BUBEIEHHSIM 3aXHUCTIB

) OIEpaTUBHE» P ONIEPATUBHOMY BUBEJICHHI Ta
Busenenns 3axucTiB o . )
«OmnepatuBHE Ta | aBapiitHOI HECTIPABHOCTI

aBap. HECIIp.» | TepMiHAILy

KomrmeHcartist eMHiICHHX «BuMK» KepyBanHs KoMIieHCaIIi€0
CTPYMIB «YBIMK» €MHICHHUX CTPYMIB
Ormip eMHICHOT 1 65535 VYcraBka onopy (BTOpUHHUI)
KoMmneHcarii, Om KOMIICHCAIlIi EMHICHHX CTPYMiB
. KepyBaHHS BUKOHAHHSIM KOMaH!
KonTpons npuitomy BUC «Bumx» by
) BUYC Nel nogarkoBumu
Nel «YBIMK»
CTPYMOBHMH OpraHaMH
Hist ATl CA3 Ha 3a60pony «Bumx» Kepysanns 3a6oponoro AIIB npu
AIIB «YBIMK» cuparroBarsi C/[3 3 AIl
. «BuMip.» Bubip mxepena Hanpyru HyJIbOBOi
Bubip mxepena 3U0 «Po3paxy TOCJTiIOBHOCTI /ISt 3aXHCTiB

5.5.2. ®yukuia 1D3

Jns kougirypysanns ¢ynkuiid J[d3 B MeHI0 nependaueHo AeKidbKa BKIAA0K, SIKi 3TPYHOBaHi 3a
MPU3HAYCHHSM. BUTIISAT BKJIaIOK HAJTAITYBaHb JH(EpEHIIIHHO-(PA3HOT0 3aXUCTY HABE/ICHI HA PUCYHKY
55.2.1.

f®3 f®3
[Mpuuom cuzaay ‘Buknuk oo mepMiHaay' 70
lNonepedx. @
0o -
10
Bumk v~
Myck A$3: 7 13 (2 cmyniHk) Bumk v

On-Block. @Y 11/03/26-14:04:31 [ pycmabox:] On-Black ﬁ}\' 30/03/26-13:44:17

Ne3

baokybanua 193 npu K3 Ha Bidzonyxewnsx | (I04P0) | Z ~ |Kowmpoas MaHingazauin no 11

B”Z”K + HanifixBung v

017 080

(10+P0) | Z
) 0050

45

of
(o]
<

i

1kl2 v

pycmaobor: On-Block @fﬁ 25/03/26-12:16:19 | p.ucmabok:] On-Block (?\' 25/03/26-12:16:31
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N3
s 1 oo ORI 1469 i v (D

Kym 3ompuMku Mainyasuii, zpod 3ampumka nycky [Pfl, mc
(mpymM npuuomMy 2HIIPM | Phi=Phi_dak(457)

uoc Bgree Test @ @F 210126191881 | puenaboc Eroneer On Back &® 25/03/26-12:16:54
Pucynok 5.5.2.1 — HanamryBanss nudepeHIiitno-($ha3Horo 3axucTy

Joxnaaauii mepenik napaMmeTpis Juisi KOHGITYpyBaHHs Ta HajamTyBanHs (D3 HaBeneHo y TabauIl
41.1.

Ha Bknazmi «3aTpuMKa MaHiIL.» € MOXIIUBICTh OJHOYACHO MpH 3MiH1 napametpy «KyT 3aTpumkn
MaHIinyJasUii» KOHTPOIOBATH HOTO BIUIMB HAa MaHINyJIbOBAaHUM CUTHAIL.

st kepyBaHHST po0OOTOIO0 Ta KOHTponro ctany Jd3 mpusHaveHi ¢yHKIioHampbHa KHOMKa «F1.
Oyukmis JD3» ta ciTiomion Oins wHei, cBimomionn «Manimymn.», «Ilyck ITP[I», «3ym. TPy «Ilyck
J1®3», «Crp. 1d3». Ix npusHauenns onucane B Tadmumi 5.1.2.

5.5.3 ®yunkuia C13

Jns xoudirypyBanusa Qynkuii C/[3, 1o skux BXOAUTH AUCTaHIiiHUI 3axuct (/[3), ctpymoBuit
3axucT HyaboBOi mocminoBHocTi (C3HII) Ta makcumanbhumii ctpymoBuit 3axuct (MC3), B MeHIO
nepeadaveHo okpemi BKIaIKu (PUCYHOK 5.5.3.1), UIsl KOXKHOTO 3aXHCTY OKPEMO.

3wmina crany napamerpy «Dynkiis C/[3» BMuKae abo BUMHKAE BCi 3aXUCTH, sIK1 BXOASTH JI0 CKIIaaYy,
onHouyacHO. OkpeMe omnepaTuBHE BBe[eHHs a00 BuBeAeHHs CJI3 muikom Ta ckianoBux (crymedi /I3,
C3HII, MC3) nependaueHo 3a JOMOMOTOI0 BIpTyaJbHUX KIIIOUiB. Tak0oXk TyT BCTAHOBJIIOETHCS Yac Ha
SIKUI BBOJIUTHCS aBTOMAaTUYHE NMpUCKOpeHHs cTymeHis /{3 ta C3HII.

st xepyBaHHs po0OoTor0 Ta KOoHTposto crany CJ/[3 mpusHaueHi (yHKIiOHaNIbEHA KHOMKa «F2.
Oyukuis CI3» Ta cBiTnomion 6ins Hel, citnoxionn, «Ilyck C3», «Cup. CIA3». Ix MPU3HAYEHHS
omnucade B Tabium 5.1.2.

Cmpymobdi ma ducm. 3axucmu (CA3)

dyHkuia (3

[p.ycmabok:1 ineer  On-Block. !?\* 25/03/26-12:17:18

Pucynok 5.5.3.1 — Mento HanamtyBanb GyHkuin CA3
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VYcraBka «Hac BBeIeHHS aBTONIPUCKOPEHHS» BKA3ye Ha KU yac Oy/1e T0I0BKEHO CUTHAJ, IKUI
1HIIIFO€ TPUCKOPEHHSI CTPYMOBUX Ta TUCTAHIIMHUX 3aXUCTIB.

5.5.4 IlucranuiiitHuii 3aXucT

Burmnsn Bki1aok HajgamTyBaHb UCTAHIIITHOTO 3aXMCTy HaBeICHI Ha pUCyHKY 5.5.4.1.

i3
R ot e o e,

Gynkuia A3 Yhimk v

&° 25/03/26-12:17:48
Pucynok 5.5.4.1 — JlucranuiiHuit 3aXuct
[Tpu BUOOPi KpyroBoi XapakTEPUCTUKH — CTAIOTh JOCTYIHI YCTaBKH OMOpPY, KYTy MaKCHMaJIbHOL
YyTIMBOCTI, KOG(DILIE€HT ENNTUYHOCTI, 3MIIIEHHS XapaKTEePUCTUKH B MEPIINH ab0 TpeTii KBaapaHT
KOMIUIEKCHOT IUTOMIMHY (TUBHUCH Ta0m. 4.1.2).

3
S Ko ) v TSR

BBedenns Il cmynens (whudka) Yhimk v

On-Block. & 25/03/26-12:18:29

Pucynoxk 5.5.4.2 — JluctaHuiitauii 3axuct. 3aJaHHs KPYTOBOI XapaKTePUCTHKH
[Ipu BuOOpI NONIrOHAIBHOI XapaKTEPUCTHUKU — CTa€ JIOCTYIHUM MEHIO BBOJY BEpLIMH
MOJTITOHATILHOT XapakTepucTuku. KimbKicTh BepImH Moke csaraTH Bi 3-x 10 20. J{s KoKHOT BEpPIIMHA
3a/1al0ThCA KOOPAMHATH aKTUBHOTO «RN» Ta peakTUBHOTO «XN» Onopy Ha KOMIUIEKCHIHM IMJIOLIUHI.
KokHa HacTynHa BepIIMHA 3 €IHYETHCS 3 MONEPEAHBOI0 MPSAMOIO JiHi€to. OCcTaHHS 33/aHa BEpIIMHA
XapaKTePUCTUKH 3’ €THYIOThCS 3 TMepiioro. (s MpaBMIIBHOTO PO3PaxyHKY MEX1 XapaKTepUCTUKH
BEPLIMHHU HEO0OX1/THO 33J[aBaTH MOCIHIJOBHO Y OOpaHOMY HAalPSMKY.

80



«OPIOH» /13

p.ycmaobiok:] On-Black @\‘ 15/01/26-00:26:26

Pucynok 5.5.4.3 — 3aganHs TOYOK MOJITOHATIBHOI XapaKTEPUCTUKU
JloknanHuii mepenik napameTpiB i KOHQIrypyBaHHs Ta HanamTyBaHHs /{3 HaBeneHo y Tabmuii
4.1.2.

5.5.5 CtpymoBnii 3axucT HYJIH0BOI nocainoBHocti (C3HII)

Jns koudirypyBanHs (YHKIIH CTPyMOBOIO 3aXUCTy HYJIbOBOi MOCIIJOBHOCTI B MEHIO
nepea0avYeHo JCeKUIbKa BKIAQJIOK, SKi 3TpYNOBaHI 3a MpU3HAYCHHSIM. BUTISA BKIAIOK HaJlalITyBaHb
C3HII naBeneHi Ha pucyHky 5.5.5.1.

Joknannuii mepenik mapamerpiB ansi kKoH(pirypyBanHs Ta HanmamrtyBanHs C3HII naBemeno y
tabnuui 4.1.3.

®ynkuig C3HM HhiMK v | BBedenHa | cmyneHs YoMk v

BUMK v 01000 -
| o0 - Boed. v

[Bumk v 1000 -
| 010 Yéimk v

(V] & 19/01/26-16:51:47 [ pucmotioe:) Test & & 19/01126-16:51:57

Pucynok 5.5.5.1 - 3aransni HanamryBanas C3HII ta okpemoro crynens
VYcTaBkM Ui OpraHy HalpaBlIeHHS IOTY)KHOCTI - TOTO W0 J03BOJIsE Ta OJOKYyHYOro —
BCTaHOBIIIOIOTHCS OKpeMo (puc. 5.5.5.2).

Cnpoymbannam C3HMN
& 19/01/26-16:51:51 [pycmobor] Test \@I

Pucynok 5.5.5.2. HanamryBanHs oprasiB HanpsiMKy notyskHocti C3HII
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€ mMoxnuBicTh BuBeAeHHs HampasieHocti C3HII mpu #oro cmpairoBaHHI, 32 aBTOMAaTHYHHM

MPUCKOPEHHSM, 3a HecmpaBHicTIO JaHmioriB Hanpyru 3UQ. HamamryBaHHS OKpeMHX CTYICHIB
B1IOYBA€ETHCS HA OKPEMUX BKIIAJIKAX.

5.5.6 CrpymoBuii 3axuct (C3)

Jns koHGirypyBaHHs (YHKIIA CTPYMOBOTO 3aXHCTy B MEHIO Iepe0adeHo BKIAAKY, BUTIISA SIKO1
HaBe/IeHO Ha pUCYHKY 5.5.6.1.

Cmpymobuo 3axucm

®yHkuIa cmpymobozo 3oxucmy

['p.ycmafok:1 er - On-Block @?\* 15/01426-00:28:59

Pucynok 5.5.6.1 — HanamryBanns C3

Jlns HamamTyBaHHS CTpyMOBOI Bijaciuku Ta MC3 3 B MeHIO niepen0adeHo okpemi Bkiaaku (puc.
5.5.6.2.

Cmpymoba Bidciuka (CB)

MakcumMansHun cmpyMobun 3oxucm (MC3)

dyHKLis (B bynkia M3

['oycmador| (] & 1901126-16:51:38 [yt Tast (V] &° 19/01/26-16:51:41

Pucynok 5.5.6.1 — HanamryBanus crpymoBoi Biaciuku Ta MC3

JlokyagHuil nepesnik napameTpiB A KOHPIrypyBaHHs Ta HajamtyBaHHs C3 HaBeleHO y Tabnuiil

4.1.4.

5.5.7 3axucT Bii HeMOBHO(AZHOIO PeKUMY

Jis KoHQIrypyBaHHS 3aXUCTY Bl HETOBHO()A3HOTO PeXKUMY B MEHIO Tepe10aueHo OKpeMi BKIA KU
s 3HP Ta H3HP, Burnsig sikux HaBeeHO Ha pUCYHKY 5.5.7.1.
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3HP

Gypkuis 3HP dykuist H3HP

@' 20/01/26-12:16:20 fTp ycmabok: 1 er Tes g«\' 20/01/26-12:16:36
Pucynok 5.5.7.1 — HanamtyBanHs 3aXHCTY BiJl HEMOBHO(GA3HOTO PEKUMY
JloknanHuii mepenmik mapamMeTpiB A KOH(IrypyBaHHS Ta HaNAITYBAaHHS 3aXUCTY BiA
HETMOBHO(A3HOTO PeXXUMY HaBEACHO y Tabuuii 4.3.

5.5.8 IPBB

Hnsa xoudirypysanus ¢ynkuiii [IPBB B MeHI0 nepenbaueHo BKIIAAKY, BUTIIA] SIKOT HABEIEHO Ha
pucynky 5.5.8.1.

[IPBB
®ynkuia NPBB

[ pycmabok] ~ & 19/01/26-16:52:53
Pucynoxk 5.5.8.1 — HanamrryBanns nenenrpainizoBanoro [IPBB
JloknanHuil mepenik mapamerpiB ais KoH(irypyBaHHs Ta HanamtyBaHHs [IPBB HaBeneno y
Tabnuui 4.2.
Jlnst koHTpomIo criparoBannst [IPBB mpusnaueno ceitnomion «Crp. IIPBBy». Horo npusnaueHHs
omucane B Tabmumi 5.1.2.

5.5.9 KoHTpoOJIb JIAaHIIOTIB HATIPYTH

B nynkTti MeHi0 «KOHTpOJIb JIAaHIIOTIB HANpPYTH» HANAEThCS MOXJIMBICTH KepyBaTH (QYHKIISIMHU
KOHTPOJIIO CIIPaBHOCTI JIAHLIIOT1B, AK1 MiJKII0OUEH] 10 BXOA1B BUMiptoBaHHA ¢a3zHoi Hanpyru Ha 11, mo
3aXMIIAETHCSA, Ta JIAHLIOTIB BUMIPIOBAHHS HANpYrM HYJIbOBOI MOCHiTOBHOCTI. s mporo Tpeda
YBIMKHYTH BIINOBIJHUI IyHKT MeHI0 (puc.5.5.9.1).
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Koumponk aoHuinziB Honpyzu K/H aipko-mpukymuuk TH

K/H sipko-mpukymuuk TH ®ynkuia K/H aipka-mpukymHuk TH

user On-Block z?\* 27/03/26-11:01:45 [ pycmabiok 1 S ser On-Block. (y\' 27/03/26-11:01:50
Konumpone 3U0 K/H 30 cumempuyHumu cknodofumu

MyHkuist koHmpomo 3U0

Koumponk HynwoBoi nocaidoBrocmi

pycmofok:1 Superuser On-Block ﬁ 27/03/26-11:11:36 [ py & r On-Block. l. 27/03/26-11:03:10
Pucynok 5.5.9.1 — KonTposp naHIioriB Hanpyru
JIJIsT KO’)KHOTO aJITOPUTMY BH3HAYCHHS HECIPABHOCTI JIAHIIOTIB HANPYTH mepeadadeHo OKpeme
MEHIO.

5.5.10 Bu3HaueHHs MicIfl MOIIKOXKEHHS

Jns koHpirypyBaHHs (QyHKIIT BU3HAYSHHS MICIISI OLIKOJKEHHSI B MEHIO NepeI0ayeHo BKIIAJKY,
BUTJISAZ IKOi HaBeJleHO Ha pucyHKy 5.5.10.1.

BuaHoueHHe MiCus nowKodXeHHA

(?\* 19/01/26-16:57:30

Pucynok 5.5.10.1 — BuzHadueHHS MicCIIsl ITOIIKOIKCHHS
Jns nmouarky HanamrtyBanb BMII HeoOxinHO mapameTp «Bu3HavyeHHsI MicUsl MOIIKOMKeHHS
(BMII)» nepeBecTH B cTaH «Y BIMK.
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Jloknamauii mepenik mapaMeTpiB aia KoH(pirypyBaHHs Ta HamamTyBaHHs BMII HaBeneno y
Tabmumi 4.5.

5.5.11 KoHTpoJib TPUBAJIOI HECHMETPUYHOCTI CTPYMiB

JIns HajgamTyBaHHS KOHTPOJIO TPHUBAIOI HECHUMETPHUYHOCTI CTPYMIB IepeabdaueHo OKpemy
CTOpPiHKY MeHo (puc.5.5.11.1)

Koumponb mpubanoi Hecumempii

PyHKUIA KoHmpoAb mpuboaoi HecuMempri

On-Block @a\* 25/03/26-12:23:42

Pucynok 5.5.11.1 - HanmamryBaHHsI KOHTPOJIIO TPUBAIOT HECUMETPUIHOCTI CTPYMiB
5.5.12 HanamryBanHs ocuujiorpaga

B mento «HanamryBanns ocumiorpaday» (puc. 5.5.12.1) moxxHa oOpaTi aHAJIOrOBI Ta TUCKPETHI
IyCKOBI CHUTHAIIM, 3a SKUX Oyjae BigOyBaTHCs IyCK aBapiitHOro peectparopa (ocmuiorpada). s
YBIMKHEHOTO QaHAJIOTOBOI'O CHUTHAJY BIJIKPUBAETbCA JIOJIATKOBE HANAIUTYBAaHHSA, SKUM MOXKHA
BCTaHOBUTH PiBEHb CIIPALIOBAHHS JUIs ITyCKY ocLuiorpada.

Honowmybonna ocuyunnozpadga Honowmyfanna ocuunaozpogo

®yHKUIA ocuuADzpadga PyHKIA DCyuADZpado

HoaowmyboHHa ocuuanozpodga
Myck Bid A3

pycmoboic] Er

Pucynok 5.5.12.1. MeH1o HaramTyBaHb ocImuiorpaga
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5.6 HanamryBaHHs npuiioMonepeanaBaya Ta KOMaH aBTOMAaTHKH

Poznin mento «lIpuitomonepenaBayy NMpu3HAYCHUNA ISl KEPYBAHHS HAIAINTYBAaHHSAMH MMpUKMayva,
nepeaaBava, pyHKIi aBTOKOHTpOJItO cripaBHOCTI BU-kanany, QyHKIT nepenadi Ta npuiioMy KOMaH/T
aBTOMAaTHKH, BUKOHATHU KajiOpyBanus BU-pumipis (puc.5.6.1)

lpuuoMonepedafioy

uzanbHi

[ ycmafiok:! Engineer On-Black !?\‘ 25/03/26-12:26:07

Pucynok 5.6.1. — [lepenik myHKTIB Ta 3arajJbHUIA BUTIISA po3aiiiB MeHIo «lIpuitomonepenaBau»
[Tepenik myHkTiB BKIaaku «lIpuiiomonepenaBaqy» HaBeaeHo y Tadumii 5.6.1.
Tabmuus 5.6.1 - Ilynktu Brnagku «l[IpuitomonepenaBaqy

Bxiaagka ITapameTp Onuc

3aranbHi 3aranpHi HaJalITyBaHHS
npuiioMoriepeaBayda

[TepenaBau HanamryBanus nepenaBaya

ITpuiimau HanamryBanuns npuiimaya

«IpuitomoniepenaBay»

ABTOKOHTpOJIb HanamryBaHHs1 aBTOKOHTPOJIIO

Komannm aBToOMaTuku HanamryBanus @yHkuii nepenaui ta
MpUIIOMY KOMaH]T aBTOMAaTUKH

KaniOpyBaHHs BUMipiB [epexin B pexuM KaaiOpyBaHHsS BUMIpiB

BY BU-kanainy 3B’s13Ky

5.6.1 HanamryBanHsl npuiioMonepeaaBaya

Ha nux po3ainiax MeHI0 BBOJATHCS MapaMeTpy HaJaIITyBaHHs pUIlOMOIIepeaBaya.
[puuomonepedafias

Cepedus yacmoma Fop, KMy

T

Terminal-2
On-Block @ﬁ\' 19/01/26-15:44:21

Pucynok 5.6.1.1 — HanamryBanss npuiioMonepenaBada
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[Tepenix mapameTpiB AJI HaJAIITYBaHHS IIpUioMOIIepe1aBavya HaBeaeHo y Tabmuii 5.6.1.1.
Ta6mums 5.6.1.1 - [TapameTpu MeHIO «3araibHi HaJIAIITYBAHHS

Bxianka

[TapameTp

Pexum,
niarna3oH 3Ha4YEHb

Onuc

Cepennst yactora Fep,

CepenHs yacToTa HOMiHATBHOT

r 26...998 MIOJIOCH YaCTOT, B SIKii MPAIIOE
k1 .
npuiioMonepeaaBay
. Jiana3oH, B SKOMY IpALIO€
HowminansHa nosnoca, kI'ty | Po3paxoByerbest .
npuiiomMonepenaBay
Bennuuna yacroru, Ha sSKil
Yacrora ITP]/], k't Po3paxoByeThCst ’
Ipaltoe rnepeaaBay
o Bennuuna yacroru, Ha sSKil
< Yacrora I[TPM, k' Po3paxoByeThCst . ’
8 npawoe npuiiMay
=4 : : : : :
8 KinpkicTh TepMiHaIIB B KaHaI
(] . . . . . .
5 KinbkicTh TepMiHamiB 2...4 3B’SI3KY, SIKI OOMIHIOIOTBCS
z CUTHaJIaMU
= . .
= . Howmep Tepminanry B kanai
5 Howmep Tepminany D3 1...4 , pTep Y
= 3B’SI3KY
= - - = (@)
= Tepminan 1 10 cumBoIIiB HailimenyBanss npuenHanns 1
< . . = m
5 Tepminain 2 10 cumBOIIiB HaiimenyBaHHs npueIHaHHS 2
o T . - D
Tepminain 3 10 cumBOIIiB HaiimenyBanHs npueHaHHs 3
Tepminan 4 10 cumBoITiB Haiimenysanns npueaanas 4 O
KepyBanHs BiATYKOM TepMiHAT
e o «BumMk» py® . YK Wp Y
JucraHuiitauii Bigryk _ IIpU HalliBaBTOMaTHYHIN
«YBIMK» . .
HepeBIpL CIPABHOCTI KaHAITY
«ImnynscHuit» | CreHapiil mycky nepenaBava npu
CepsicHuii myck «IIporpamumii» | HaTHCcHeHHI kiaBimn «ITyck» Ha
«TpuBanuii» ronoBHOMY ekpani @
IlepenaBau Bemnnuwnna gacroru, Ha AKif
P Yacrora ITP]/], k['1x Po3paxoByeThCst ’
Mpaloe nepeaanBay
«BuMk» BuOip tuny manimyssmii
Maninynsiis «[Ipsmar»
«3BOPOTHS»
[Tpuiimay Bennuuna yacrotu, Ha sSKii
P Yacrora IIPM, kI'11 Po3paxoByeTbes . ’
Mpaloe npuitmay
Kommnaparop [IPM 11,25 [opir uytnusocti ITPM
(ocHOBHHM), 1bM o
Komnaparop [IPM 11. 25 [Topir aBapiiiHOTO 3HMKEHHS
(Low), nbm piBHsI curHany Ha Bxoi [TPM
[Topir 3HMKEHHS CUTHAIY Ha
Komnaparop [IPM P . . Y
) -11...25 Bxoxi [IPM no piBHst
(High), nbm
MONepeHKEHHS
Komnaparop [1PM (AK), 11,25 PiBeHb curnaiy myckoBoro
nbm o OpraHy mporpaMu aBTOKOHTPOJIFO
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PexumM,
Bxnangka [TapameTtp . Omnuc
Jl1ara3oH 3Ha4€Hb
ITonaBnenus KepyBaHHs npurHidyeHHsAM
. «Bumk» .

B1II36pKAJICHOTO . B1II3€PKAJICHOr0 CUTHAILY
«YBIMK»

CUTHAILY

(1) lnst BBeZICHHS Ha3BH MIPUEIHAHHS BMUKAEThCS €KpaHHa KiaBiarypa (puc.5.6.1.2), Ha3By MOXKHA
Habupatu kHonkamu JIIT abo 3a gomomMoror MaHInmysIsATOpa «MHILA», IKUHA NMPUEAHYETHCA B
nopt USB «FLASH».

(2) ImnynecHuit — mepeaBau 3amyckaetbesi Ha 30 cekyna. Ilporpamumii — HamiBaBTOMaTHYHA
nepeBipka kaHany. TpuBaiuii — nepeiaBay 3anyiieHo J0TH, J0KH kiasima «[lyck» Haxara.

TepMiHan 2

On-Block (5.\' 14/01/26-17:49:34

Pucynok 5.6.1.2 — Expanna kiaBiatypa
5.6.2 HasamuryBaHHs aBTOKOHTPO.II0

Ha wmiif Bxiagmi MeHIO BBOJATHCS MapaMEeTpH HaJAITYBaHHS aBTOMATUYHOTO KOHTPOJIIO
CIPaBHOCTI KaHaIly 3B 13Ky MIXK Te€pMiHalIaMH, 5IKi CyMICHO BUKOHYIOTh ¢yHKki0 D3 I1J1.

ABmoxoHmpo AL

lNpomokoa afmokoHmponio

Bidnobidamuv

lMonepedx. v

00100 -

[ p.ycmobok:] On-Block. @\' 10/03/26-13:24:50
Pucynok 5.6.2.1 — ABTOKOHTPOJIb

[Tepemix mapameTpiB AJI HAJAITYBaHHS aBTOKOHTPOJIIO HaBEACHO y Tabmuili 4.7.

Ha romoBHOMY ekpani B pobouomMy pexumi y rpadi «IIpotoxon AK» BimoOpaxkaeThCcsi 0OpaHHii THTT
MIPOTOKOITY, 32 SIKUM BUKOHYETHCSI aBTOMAaTH4YHA IepeBipKa KaHaily. Y rpadi «Taiimep» BiloOpakaeTbcs
qac JI0 4YeproBoi nepeBipkH (IMicis NepeBipKU KaHaly TaiiMep BCTAHOBJIIOETHCSA HAa TOYATOK BIJUTIKY).
SIKII0 B UKJII MEPEeBIPKU KaHATy BUSBISIETHCS HECTIPABHICTb, TaliMep BKIIIOYAETHCS HA Yac MOBTOPHOI
NIePEeBIPKH, a 3eeHul cBiTI0ai0 «AKOHTPOIbY MOUYNHAE OIUMATH.
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Tabmuus pobooro crany | [IIporoxon AK | Taiimep, ¢ Kanan
aBTOKOHTPOIIIO XXXX YYyy CIIpaBHUU
ABTOKOHTpOJIb MPALIE Yy TECTOBOMY [IpoTokon AK Talimep, ¢ Kanan
pexxumi (mepeBipka TiTbku «cBoro» [TIPM]T) Tect yyyy CIIpaBHUiT
[IpoTokon AK Talimep, ¢ Kanan
ABTOKOHTPOJIb BHUMKHEHO MPOTPAMHO
(mpotokon AK - BUMKHEHO) Bumx ' bes konTpoitio
ABTOKOHTpPOJIb BUMKHEHO OIEPaTHUBHO >
p . P [IpoTokon AK Talimep, ¢ Kanan
(3axaTta Ha 5 cekyHJ kiaBima «AK») -
XXXX Omnep. BuBig | be3 koHTpoIIIO

SIK110 aBTOKOHTPOIH MepedyBae y HEpOOOUOMY CTaHi (PEXKHUM «TECT», «IIPOrpaMHE BUMKHEHHS,
«OTiepaTUBHE BUMKHEHHSY), TIepeBipKa crpaBHOCTI BU kaHairy 3/MiHCHIOETHCS IIJITXOM ONEPATHBHOTO
oominy curHanamu. [Ipwaomy must [IPM]] «OPIOH» O®3, «OPIOH» VII3A Ta «OPIOH» VII3

MOKJIMBUI HaliBABTOMATUYHUNA OOMIH CUTHAJIaMU.
5.6.3 HanamryBanHsa QyHKUII nepeaayi Ta npuiioMy KOMaH/{ aBTOMATHKH

s xondirypyBanHs GyHKIUIH npuiioMy Ta rnepefadi KOMaH]l aBTOMaTUKUA B MEHIO MependadyeHo
BKJIQJIKY, BUIJISI/T SIKOT HAaBEJICHO Ha pUCYHKY 5.6.3.1.

KoMandu afmomamuku

GyHkuia KA

[ ucmobiok:T W & 19/01/26-16:53:19
Pucynok 5.6.3.1 — HanamtyBanHst mpuiioMy Ta repenavi KOMaH]{ aBTOMaTHKH
[lepenik mapameTpiB AJisl HAJAITYBAaHHS NPUIOMY Ta Mepeaadi KOMaH/l aBTOMATUKH HaBEJEHO y
Tabnuui 4.4.2.

[pusHoyeHHs koMaHd-pene

Pucynok 5.6.3.2 — MeH1o kepyBaHHsI Ta BiAMOBIAHOCTI KOMaHI aBTOMAaTUKH BUX1THOMY pelie
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[Tpuiinari 3 BY-kaHany KOMaHIM aBTOMAaTUKH MOXYTh

OyTH TpU3HAYCHI HA CIPALIOBAHHS

BuximHux pene MYPC2. Homepu komaHJ aBTOMAaTHYHO TEHEPYIOTHCS BIAMOBIIHO J0 HOMEpY

TepMiHaJly Ta KUIbKOCTi TepmiHaiiB B BU-kanani (puc.4.4.2 —4.4.4). Ha pucynky 5.6.3.2 HaBeZIcHO BH]I

MEHIO MTPU3HAYCHHS KOMaHJ BUXITHUM pese y TepmiHam Ne2 ta aBox tepMminaniB y BU-kanamni. byb-

ske peine MYPC2 crae He akTUBHUM Yy MeHIO «[Ipu3HaueHHs KOMaH1 — pejiey, IKIO BOHO MPU3HAYEHE
Ha Oynp-skuil curaai, kpim «Dynkuis KAy, abo «He nmpusHauene».

s xkepyBaHHA poOOTOI0 Ta KOHTpoiio craHy KA mpusHaueHi ¢yHKUiOHaIbHAa KHOmKa «F3.
®ynxuis KA» Ta cBitnomion 6iis nei, ceitmogiomu «IIpuitom KA» Ta «llepen. KAx». Ix npusnauenns

omucane B Tabaui 5.1.2.

5.6.4 KaniopyBanusi Bumipis BU

B nynkti menio «KamiOpyBanus BuMipiB BU» HamaeTbcss MOKIMBICT BUMIPIOBAJIbHI OpraHU

npuiiMaya Ta nepenaBadya BU-TpakTy nmpuBecTH y BIAMOBIAHICTH 10 BUMIPIB, 3pO0JICHUX MpUJIaaMH,

SIK1 IPOMIITY METPOJIOTIYHY MOBipKY (puc. 5.6.4.1).

Kanidpybanns Bumipif BY: NP nywenual
baokybanua nycky [1Pf]

Pibexs Ha Bxodi AL

[pycmobok:1

{ﬁ 19/01/26-17:11:51

Pucynok 5.6.4.1 — Kani6pyBanns Bumipis BU

[lepenik mapameTpiB Ta Jiana3oHU A KajdlOpyBaHHs IepelaBaya Ta MpuiMadya HABEICHO Yy

Tabmumi 5.6.4.1.

Tabmuus 5.6.4.1 - [Tapamerpu mento «KaniOpyBanus Bumipis BU»

Pexum
Bxianka ITapamertp . ’ Onuc
Jlana3oH 3Ha4€Hb
B KepyBanHs 0110KyBaHHAM IYCKY

«Bumkx» .
T brnokyBanns nycky [1P/] _ rnepegaBada Ha 4ac M1IKITI0OYeHHS
m «YBIMK» .
@ 30BHILIHBOTO F€HEPATOPa
E* [ToTouyHMit piBeHb HATIPYTH,
= Buwmiproau UBux, B 0...99 BUMIpSIHUN KOHTposibHUM BU
E BOJIBTMETPOM
a [Torounuii piBeHb CTPyMY,
= BumiproBau Isux, A 0...9,999 BUMIpSIHUI KOHTpOsIbHUM BY
= aMIIEpMETPOM
> BumiproBau PBux 50, 45.0 [Tonpagka s BUMIpY

(JanbHiit), 1bm T MOTYXHOCTI

[Ipu mnpoBeneHHi kaniOpyBaHHS MapaMmeTpiB MpHiiMada

30BHIIIHIM TEHEPaTOPOM IMapamerp

«baokyBannsa nmycky IIPJI» HeoOxigHo mepeBecTu B cTaH «YBiMk». Lle 3amobiratuMe BiporiHOMy

ITOIIKOIXKCHHIO 30BHIIIHBOTO reaeparopa.
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KanibpyBanus nepeiaBaya

1) Ilepemukau Ha Momyni MJID BcranoBuTH y monokeHHS «EkB.» (BHXia mepemaBaya
M IKJTFOYeHUH Ha BHYTpiHIN pe3uctop 75 Owm, 40 Br).

2) Bukonatm myck mepemaBada 0e3 MaHIMYJNSIMil BUXIJHOTO CHUTHANy (mapamerp
«baoxkyBanns mycky IIP/l» noBunen OyTtu B cTaHi «BUMKHY).

3) KoHTponpHUM MHpHIIaZioM BUMIPSTH piBeHb BUXinHOro curHany (xmsmku I11/3 Tta I11/5
MJI®) ta po3paxyBaTu CTPyM BHUXOTY

I _ U BUX.

6Ux 75 '
4) 3a M0ONMOMOrOK KJaBiaTypu JHUILOBOI TMaHenl BBECTH 3HauyeHHs UBHX, IBUX B
HaJIAIITyBaHHSI.
Kani6opyBanus npuiimaua

1) Po3paxyBaru Buxinuuii piseab «csoro» [IP/l: P

BUX

u, -1/
=10Ilg —&=—  nbwm;
9 10°°

2) Ilyctutu ITP/I. TlopiBHITH pe3yabTaT po3paxyHKY 3 MOTOYHUM BUMIPOM Ha JTUCILIET; IPU
HEOOX1HOCTI BBECTH MONPABKY (+ aAbM) 10 rpadu Tabauii.

3) Bumknytu nyck IIP/], yBimMknytH «biokyBannsa mycky IIPJ», mepemuxau SWI
«Pobora» Ha Monyni MJI®D BcTaHOBUTH B MOJI0KEHHS «JIiH.».

4) Ha Bxig [TPM/I (xisamku 111/1 Ta I11/5 MJI®) miaknrountn BU renepaTop; mojaaTu cCUrHa
yactotoro Fripm, piBens +10abm (0,86 B); mopiBHATH 3 NOTOYHMM BUMIPOM Ha AMCILIET 1, 3a
HEOOX1AHICTIO, BBECTH MOMPaBKy (£1bM) 10 HanamTyBaHs.

B 3anexnocri Big Toro, um 3amymeHwit [IPJl, un Hi, B MeHI0 Oyzme BimoOpaxarucs
«Buwmiproau Pripmy (CBiit)» abo «BumiproBau Pripmy (Janexwit)»

5.7 Men1o indopmanis

Buknukaerbest o HatuckanHio kinasimi «IHO/MKPy. [loctymnHi 2 BKIaaKu:

1) Indopmaniiinuii Oydep — onepaTUBHUN KypHAT JqucieTdepa. 30CPEeKECHHSI B CHEPro3aJIeKHY
nam’siTb 10 16-Tu OCTaHHIX MOAIM.

2) PesynbTaté aBTOKOHTPONIIO — iH(pOpMAIlS MPO OCTaHHIM MPOBEICHUN aBTOKOHTPOJb (PHC.
5.7.1).

Peayasmamu nfmokaHmponio

3HuxeHHs pibina MPMI 1

Hecnpafricms 300
Nuyck NP1

oycmabok:! Engineer On-Block !?\* 15/01/26-00:57:55 | pycmofiox T Engineer  On-Block. ﬁ 15/01/26-00:58:05
Pucynok 5.7.1 — Mento Indopmarris
[ToBiomieHHSI pe3yabTaTiB aBTOKOHTPOJIIO BUAUISIOTHCS KOJILOPOM: YEPBOHI — aBapiiiHi, )KOBTI —
noTepe/KyBallbHi, cipi — ycyHyTi. [ ounmienHs iHopmariiiHoro Oydepa HeoOXiIHO HATUCHYTH
KHOTIKY «ESC», o0patu «OuuctuTH iHdopMmaliitauit 0ydep» ta miarepauty. Ilpu 1boMy BUKOHYETHCS
M03a4eprOBUI CEaHC aBTOKOHTPOJIIO 3 BiJIOOpaKEHHSIM aKTyaJIbHOTO Pe3yIIbTaTy.

5.8 Tectn Ta cepBic

[Tynkt menro «Tectu Ta cepBic» Ta€ JOCTYII O TECTOBUX Ta CEPBICHUX (PYHKIIIN MPUCTPOIO.
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Tecmu ma CepBic

Tecmu

~ hitp:/fkepm.com.ua
On-Block g}' 15/01426-00:58:17

Pucynok 5.8.1 — Tectu Ta cepBic
JlocTynn 10 TYHKTIB I[bOTO MEHIO BIJIKPHBAETHCSA TUIBKH TICIAS BBEACHHS BIPHOTO IapOJIIO
BignoBigauM KopucryBauem ta nepesenenns mpuctporo B pexxum «ON-blocked», «Testy, abo «Test-

blockedy.
5.8.1 Tectn

«Tectr» N03BOJIAIOTH IEPEBIPUTH MPALIE3ATHICTh Ta TAPAMETPH CIPAIFOBaHHS (Di3UYHUX BY3IIiB
TepMminaiy (puc. 5.8.1.1).

Tecmu

Tecm duckpemux bxodib (MB)

On-Block (?\' 15/01/26-00:58:27
Pucynok 5.8.1.1 — Tectu
Tect auckperHux BxoniB (MB) no3Boisie mepeBipUTH piBEHb HANpPYTH, 3a SKOTO CIPALbOBYE
JUCKPETHUN BX1J Ta MPaBUWJIbHICTh POOOTH KOHTPOJIIO HAsIBHOCTI «3€MJI1» HA JIAHLIOTaX, FajlbBaHIYHO
3B’s13aHMX 3 KJISIMKaMu Bxony (puc. 5.8.1.2)

Tecm duckpemHux Bxodif (MB)

YnpobaHng

Test-Block. gﬁ 09/04/26-12:01:50

Pucynok 5.8.1.2 — Tect nuckpeTHux BxoaiB (MB)
92



«OPIOH» /13

[TomaHHSIM Ha KIIEMH IUCKPETHOTO BXOJY HAIPYTH BiJl 30BHIIIHBOTO JDKEPENIa MOKHA TIEPEBIPUTH
fioro cnpairoBanHs. B pasi cripaBHOTro cripamtoBanHs nojie «CTaH» HaBIPOTH HOMEPY 00OpaHOTO BXOIY
CTae 3eJeHOoro Koiabopy. [Ipu HassBHOCTI Ha KIISIMKaX JUCKPETHOTO BXOY HAIPyrd, HUKYOI 32 PIBEHb
CTIpAIlfOBaHHsI, T0Je «3eMJIs» HABMPOTH HOMEPY OOpPAHOTO BXOJY CTA€ JKOBTOTO KOJbOPY. SIKIIO Y
00paHOro BXOJYy 3MIHUTH HapamMeTp «YNPaBJiHHS» B CTaH «YBIMK», CTa€ MOXIUBUM IPHMYCOBE
cripaioBaHHs o0paHoro Bxoay (B pexumi «Test-blockedy).

Tect monymniB pene ta curHamzanii (MYPC) no3Bossie mepeBipuTH BUXIAHI pelie TepMiHaly (puc

5.8.1.3).
Tecm pene (MYPC)

Snpaf s
K1 K2 K3 Ki K5 Kb K7 K8
Unpafininis | Burac Burk [Burk [Burek [Burk Bur Burk Bur

[p.ycmofiok:1 BS @\' 15/01/26-00:59:08
Pucynok 5.8.1.3 — Tecr pene auckpernux BuxoxaiB (MYPC)

B npomy TecTi MOKHa MEpEeBIpUTH CIPALIOBAHHS pelie AUCKPETHOTO BUXONY, SIKIIO y 0OpaHOro
BUXOJly 3MIHUTH NapameTp «YmpaBJiHHA» B cTaH «YBIMK». B pa3i crupaBHOro crpauoBaHHs I0Jie
«CTaH» HaBOPOTU HOMEPY OOPAHOI'0 BUXOAY CTA€E 3€JIEHOT0 KOJIbOPY (B pexuMi «Test»).

Tect xommaparopiB JO3BOJISIE TEPEBIPUTH PIiBHI CIpalOBaHHA KOMIApaTopiB MpHiiMada 3a
MOTYXKHICTIO BXIJIHOTO CUTHAJTY BiJl 30BHIIIHBOrO reHeparopa BY (puc 5.8.1.4).

Tecm komnapamopif

BaokyBaonna nycky [P

OcHoBHUU 638 MB 08 0bm +
Low 7772 mB 09 oEm +
High 1728 MB 16 dbm +
AK 688 MB 08 dbm +

Ufx
Phy=20lg [UBx/0,274)

[p.ycmabok:1 &“ 15/01/26-00:59:34

Pucynoxk 5.8.1.4 — Tect koMnapaTopiB

[lepen migKIIOUEHHSM 30BHIMIHBOTO TreHeparopy mnapamerp «baokyBanus mycky ITPJ[»
HEOOX1THO MEePEeBeCTH B CTaH «YBIMK». Lle 3amobiraTuMe BipOTriIHOMY MOIIKOJKEHHIO 30BHIIIHBOTO
re’epaTopa.

Konu na BU-Bxix mpuiiMaua BiJl 30BHIITHBOTO JPKEPENa MOJAETHCS CUTHA BiAMOBIIHOI YaCTOTH
3MIHHOI IOTY>KHOCTI Ha ekpaHi B noyigx UsxX Ta PBX OyJe BinoOpaxaTuch piBeHb LIbOTO CUTHAITY, Ta IPU
CHpaLfOBaHH1 KOMITapaTOpPiB BiJANOBIIHE M0JI€ HABIPOTH HHOTO CTA€ 3€JIEHOrO KOJIbOPY.

Tect xomaHa aBTOMATUKH JO03BOJISIE MEPEBIPUTH Ta MPOKOHTPOJIIOBATH Mepenady, NpuiloM Ta
inenTudikamito komang aBroMatuku (puc 5.8.1.5).
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Tecm koMoHO ofmomamuku

Myck komordu afmaMomuku

Bumk
Myck KAS
[yck KA
Myck KA

fok gf 09/04/26-12:05:41
Pucynox 5.8.1.5 — Tect komaH1 aBTOMaTUKH
[lepen migKIIOUEHHSM 30BHIMIHBOTO TreHeparopy mnapamerp «biaokyBanus mycky ITPJI»
HEOOXiTHO MepeBecTH B CTaH «YBIMK». Lle 3amobiraTiMe BipOTiTHOMY HOUIKO/KEHHIO 30BHIIIHBOTO
reHeparopa.
Tect kaHay HO3BOJISIE IEPEBIPUTH CTAH BCiX MpUiiMoniepeaaBadiB B kaHaii (10 4-x). [Ipartoe nume
B niporokoimi AK «YTI3A» ta «I1B3 — AKMx»(puc 5.8.1.6).

Tecm kaxany

g}* 15/01/26-01:01:20

Pucynok 5.8.1.6 — Tect kanamy
Tect CBITJIOAIONIB A03BOJSE MEPEBIPUTU CIPABHICTh CUTHAJIBHUX CBITJIOMIONIB Ha JIUIbOBIH
naHeni. /111 BUKOHAHHS IIbOTO TECTY HEOOX1AHO CTPIIOUKaMU BUOPATH 1€l IMyHKT MEHIO Ta HAaTUCHYTH
kHONKY «Enter». IIoBUHHI 3aCBITUTHUCS BC1 CUTHAJIbHI CBITJIOAI0/H.
Tect Oy3epa 103BOJISIE IEPEBIPUTH CIPABHICTH BiITBOPEeHH 3BYKY (puc 5.8.1.8).

Tecm Bysepo

&

[ p.ucmobok: Bs & 15/01/26-01:02:02

Pucynok 5.8.1.8 — Tect Oy3epa
94



«OPIOH» /13

5.8.2 BipryaJjbHe 1Kepesio

«BipTyanbHe KEpENo» Ja€ MOXIIHMBICTh MYl PI3HOMAHITHUX PEXKUMIB MEPEkKI MUITXOM
3aJJaHHS CTPYMIB Ta HAIPYTH 3 BEIMYMHAMHE Ta KyTaMH. Y BIMKHEHHS BIpTyaJbHOT'O JDKEpEa MOYKIIUBE
B peskumax «ON-blockedy, «Testy, «Test/blocked». Burnsag Bknaaku «BipTyaibHe JKepesio» HaBeICHO
Ha pucyHky 5.8.2.1.

BipmyansHe dxepeno

5300 ) 5800 B 19°L

5800 o) 5800B [ 120 121°C

0000 ) 000B [ 000 °] 140°L
HESE[?]E}KHLII:I '
3-(pa3nu iE

112,10-U1U2,U0 127C

‘Hesanexnuu J Cunxp. 3 Un Bumk v
| YhiMk v | flia Ho Bumk. Bumk v |

5/01/26-01:02:41

Pucynok 5.8.2.1 — BipryanbHe mxeperno

[lepenbaveno Tpu pesKUMH pOOOTH JKepena:

«He3zanexuuit» - pexum, B IKOMY BEKTOPY KOXKHii (a3u cTpymy ab0 Hampyrd MOXKHA 3a7aBaTh
OKpeMe 3HaYeHHs U1 BIATBOPEHHS Oylb —IKOI'0 HECUMETPUYHOTO PEXUMY;

«3-(hazHuii» - pexxuM, B IKOMY 3a/1al091 3HaU€HHs Oy/1b-IKOMY BEKTOPY (a3u CTpyMy abo HanpyrH,
BEKTOpH IHIIMX JBOX (a3 MPHUIMAIOTh TaKe CaMe 3HAUCHHs 3a BEJIMYMHOIO Ta IMOBEPTAIOTHCS Ha
BIJIMIOBITHI KYTH JUIsl yTBOPEHHSI CHUMETPUYHOI CHCTEMH;

«1, 12,10 — U1, U2, UO» - pesxuM, B SIKOMY HAJTAETHCSI MOKIIMBICTh 337[aBaTH MEPEKY CKIIAJOBHMH
MPSIMO1, 3BOPOTHOI Ta HYJILOBOI MOCIIIIOBHOCTI CTPYMY Ta HAMpyTH.

Takox € MOXIUBICTh CHHXpOHI3allli 3 HANpyrorw Mepexi, IO IOJaHa Ha aHaJOrOBMHM BXiJ
tepmiHaily Ua-o, BMUKaeTbca mnapamerpoM «Cunxp. 3 Uay». EMynsanis Aii aHajaoroBux BXOAIB 3
o0paHUMU TapaMeTpaMHy MOYNHAETHCS MiCIIs 3MiHU apaMeTpy «CTaH» Ha «Y BIMK», IPU LIbOMY B PSIAKY
CTaHy MEHIO 3’SBISE€TbCA BIANOBIIHMM iHIUKaTOp pobotu. Ilapamerp «Jlist Ha BHMK.» /103BOJIsIE
KepyBaTH BIUIMBOM Ha BHXIiJIHI pelie MPUCTPOIO MPH CHpAIfOBaHHI 3aXUCTIB MiJ] J1€l0 BipTyaJbHOTO
mkepena. Y craHi «BUMK.» BUXOAM 3axXHUCTIB BiJ’€HaHHI BiJl BUXITHUX peJe INpH YBIMKHEHI
BIPTYaJIbHOTO JIKepena.

5.8.3 KoHTpoJIbHI TOYKH

J11s1 HamaropkeHHs Ta TECTOBHX MEPEBIPOK MPUCTPOIO TIepe1daueHa MOKIINBICTh BUKOPUCTAHHS
J0JJaTKOBOTO 30BHIIIHBOr0 (piznyHoro moayimto. Llel HanaromkyBaabHO-BUNPOOYBAIbHUI MOIYIIb
BCTAHOBJIEHO Y BIAMOBIIHUI po3’eM Ha Moayii yrpaBiiHHs (MY) Ta Mae MOXJIMBICTh NepeiaBaTu
YOTHPH BIUIMBU Ha BHYTPIIIHI JIOTIYHI CUTHAJIN IPUCTPOIO Ta OTPUMYBATH YOTHUPH JIOT14HI CUTHAIN
crpallfoBaHHs. BIMBH nepenaroThCsl NUISXOM 3aMUKAaHHS 30BHIIIHIX KOHTAKTIB MiJIKIOYEHUX JI0
Moy («Inply» — «Inpdy), a cpalroBaHHs Ta 3MiHa CTaHy BUX1THOTO CHTHAJY, 10 KOHTPOIIOETHCS,
(bikcyeThCsl 3aMUKAaHHSAM BHYTPIIIHIX KOHTAKTiB («Outpl — Outpd») Ta 1o 3aropsiHHIO CBITIOIIOLY
Ha Mmonyni. Jlns oOpaHHS Ta KOHTPOJIO CTaHy JIOTIYHHUX CHTHANIB MepefdadyeHo MYHKT MEHIO
«Koutponeui  Toukm» (puc. 5.8.3.1). Cxema MiAKIIOYEHHS 30BHIIIHIX JIAHIIOTIB  JI0
HaJIaro/)KyBajlbHO-BUIPOOYBAIBHOI'O MOIYJIIO JUIsl IEPEBIPKU HaBeJeHa B po3aiii 14.

95



«OPIOH» J1®3

KoHmpoAbHI moyku

A4

Jozanuni v | BuMkneno

JazonbHi BumkHeHO

ﬂgg . /IHPBB — dobfidk no4eHHA

s =

N$b3 2 KllH — dnokyhaHHS |

S0zOfbHl v

s <k
T —

I

<1<

I

<

JazankHi V)
T

Test (ﬁ 15/01/26-01:03:17

<

Pucynok 5.8.3.1 — KoHTposbHI TOYKH
Jliis movaTky nepeBipku HeoOXiaHO nmapaMeTp «Pexum» 3MIHUTH Ha CTaH «YBIMK.», IPU IbOMY

npucTpiit mepeiine y pexum «Tect». [lepernik rpyn Ta CUTHAIIIB B HUX HaBeeHO y Taou. 5.8.3.1.
Tabmuns 5.8.3.1. — [lepenik rpyn Ta curHaiiB B HUX TecTy «KOHTPOJIbHI TOUKH.

Kontposbai

r C
TOYKH pyra nrnai

«BuMxHEHA»
«YBIMKHEHA)
«IIepemukaeTscsa»
«CraH TecToBOro Bxony 1»
«CTaH TeCTOBOr0 BXO1y 2»
«CTaH TeCTOBOr0 BXO1y 3»
«CTtan TecToBOrO BXO1Yy 4»

3aranbHi «Pexum Q1»
«Pexum Q2»

«BigkmroueHas Q»

«Ilyck IHATIB»
«3abopona TAIIB»
«AIl»
Bxonau / Buxoau «OIT»
«C13 All»

«MB1 Bxig 1»
«MB1 Bxig 2»
«MB1 Bxig 3»
«MB1 Bxig 4»
«MB1 Bxig 5»
«MB1 Bxig 6»
«MB1 Bxig 7»
«MB1 Bxig 8»
«MB2 Bxig 1»
«MB2 Bxig 2»
«MB2 Bxig 3»
«MB2 Bxig 4»

MB
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KontposnbHi
TOYKHU

I'pyna

Curgain

«MB2 Bxig 5»
«MB2 Bxig 6»
«MB2 Bxig 7»
«MB2 Bxig 8»

J®3-1

«BumkHeHa»

«J1®3 - KOHTPOIH MAHITYJIAIIIT»
«1D3 - myck TP/ o I1»
«1D3 - myck [1P/] o 12»
«1®3 - myck ITP] o 10»

«1®D3 - nyck [1P/] 3aranbuuii»

«AD3 - myck [1P[] mo dI/dt»
«1®D3 - nyck D3 o [1»
«1®P3 - nyck D3 no 12»
«1®P3 - nyck D3 no 10»

«1®3 - myck D3 3aranbHUi»
«1D3 - myck AD3 Big Z»

«1®3 - 61okyBaHHS Bix P2y

«1D3-60xyBanus Big PO»

«1®3-6mokyBanHs Big AB»

«1D3-6okyBanus Big BC»

JI®3-2

«1D3-nebnokyBanns Big 10»
«1®d3 cnpairoBaHHA»
«1D3 — myck 1P/ 3a Imanim»
«1D3 — myck AD3 3a Imanin»
«AD3 — myck TTP/] 3a U2»
«AD3 — myck I3 3a U2»

C3HII

«C3HII - BO 1 ctyneni»
«C3HII - BO 2 crymneni»
«C3HII - BO 3 cryneni»
«C3HII - BO 4 cryneni»
«C3HII - OHII no3B.»
«C3HII - OHII 6510k.»
«C3HII - cpan. 1 cryneni»
«C3HII - cipan. 2 cTymneHi»
«C3HII - cipan. 3 cTymneHi»
«C3HII - cipan. 4 cTyneHi»
«C3HII - AVY»
«C3HII-OVY»

13

«13 - BO 1 cryneni AB»
«13 - BO 1 cryneni BCy»
«13 - BO 1 crymeni CA»
«/13 - BO 2 cryneni AB»
«13 - BO 2 cryneni BCy»
«13 - BO 2 crymeni CA»
«13 - BO 3 cryneni AB»
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KontposnbHi
TOYKHU

I'pyna

Curgain

«13 - BO 3 crymneni BC»
«3 - BO 3 crymneni CA»
«13 - copan. 1 cryneni»
«13 - copar. 2 crymneni (1i)»
«13 - coparr. 2 cryneni (1m)»
«/13 - cripan. 3 cryneHi»
«13 — AY»
«13 - 0VY»

IIBK ta Hecum

«[1BK-myck dI2/dt (rpyOwuit)»
«[1BK-myck dI1/dt (rpyOwuit)»
«[1BK-myck 12/dt (ayTnuBwmii)»
«[1BK-nyck dI1/dt (uyTnuBuit)»
«[1BK-BBe. MIBUIKUX CTYIEHIB»
«I[1BK-BBe/. MOBITLHUX CTYIEHIB
«Hecumetp. — BO 310»
«Hecumetp. — BO 12»
«KonTpons HEcuMeTpii»

C3

«C3 - BO CB (¢a3a A)»
«C3 - BO CB (¢a3za B)»
«C3 - BO CB (¢aza C)»
«C3 - BO MC3 (daza A)»
«C3 - BO MC3 (¢aza B)»
«C3 - BO MC3 (¢aza C)»
«C3 - cripan. CB»
«C3 - criparr. MC3»
«C3 - AIT CB»
«C3 - OIT MC3»
«C3 - BO 3HP 310»
«C3 - 3HP cmopar.»

IIPBB

«[1PBB - BO (¢da3za A)»

«[1PBB - BO (¢daza B)»

«[1PBB - BO (¢da3za C)»
«ITPBB — myck»

«ITPBB — nist Ha cede»
«ITPBB - cnparr.»
«ITPBB - BBemI.»

«[1PBB - myck Bix JA3LI»
«[1PBB — myck [IPBB Bix JI311»
«[1PBB - cnpan. ITPBB Bix A311»
«IIPBB - 3ynunka ITP/]»

KJIH

«KJIH - KJIHK cnoparr.»
«KJIH - KJIHC xoutp Ul»
«KJIH - KJIHC xonTtp [1min»
«KJIH - KJIHC xonTp I1max»
«KJIH - KJIHC xonTp U2»
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KontposnbHi

r C
TOYKH pyra HrHal

«KJIH - KJIHC xonTp 12min»
«KJIH - KJIHC xoutp UO»
«KJIH - KJIHC kontp 10»

«KJIH - KJIHT cnparu.»
«KJIH — 61oKkyBaHHS»

5.8.4. T'o10coBUi 3B’A30K

B 1poMy MyHKTI MEHIO BMHKAEThCA a00 BHUMHKAETHCSA (YHKINSI TOJOCOBOTO 3B S3KY MK
tepminanamu. Komu 1 Qynkiis yBiMkHyTa npu HatucHeHHI KHonku «IH®/MKP» wmoxmmuBo
KOPHUCTYBaHHS BOYJOBaHMM MIKPO(OHOM JJIsi TOJIOCOBOTO 3B’S3Ky, KOPHTYBaHHS T'y4HOCTI
BOYZIOBaHOTO JJMHAMIKa, @ TAKOXK OOMPATH HOMEP TepMiHATy AJIs 3A1MCHEHHS BUKIIUKY.

5.8.5 Tect maninyasuii Ta nepeBipka KyTa 0JI0KyBaHHA

«Tect MaHinmymsmii Ta mepeBipka KyTa OJOKYBaHHS» JO3BOJISIE MPOBECTH TECT MAHIMJAIIl Ta
aBTOHOMHY IIE€PEBIPKY 3aJaHOro B ycTaBkax Kyrta OnokyBaHHs Id3. B psanky «Bubip tecty» MokHa
oOparu sika cama nepeBipka Oyzae npoBoguTHcs. [ mpoBeaeHHs TecTy MaHImysii Tpeba TakokK Bij
30BHIIIHBOIO JpKEpena I0JaTH CTPYM Ha BXiJ TepMiHamy. 3a IOKAa3HMKaMHM Ha €KpaHi MOXKHA
KoHTpostoBaTH napamerpu podotu I1P/] ta Ad3, popmy curnany. Kyt nayzu BU-curnany emymnroerbes
BIJIIOBITHO [0 BENHYMHH, SIKy 3aJa€ KOPUCTYBad B HAJAIITYBAaHHSAX PEXHUMYy NEpPEBIPKH KyTa
onokyBanHs. Ha ekpan BuBosiThCs motouni BU-nakern JI®3 Ha cropoHi npuiimaya (puc 5.8.5.1).

Tecm MaHinyaauli ma kym daokyBOoHHS Tecm madinyAauli ma kym daokybaxus

Budip mecmy Tecm MaHinyasuil

Kym ﬁnnkghuHHﬂ

Kym noy3u BY cuzHoay MNP, zpod.

Pucynok 5.8.5.1 — Tect manimyssmii Ta mepeBipka KyTa OJIOKyBaHHS
5.8.6 3aBoachka iHdopmauis

B 11boMy MyHKT1 MEHIO HABOJIATHCS JIaH1 ITPO 3aBOJICEKUI HOMEp TepMIHAITY Ta BepCii IPOrpaMHOTO
3a0e3MevYeHHs] MOJIYJiB, 3 IKUX CKIIQJA€Thes nmpucTpiit (puc 5.8.6.1).
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3ofodceka [HpopMayis

3afodcekuu HoMep 0001304

Bepcis 10 M4 MY
Bepcoia 110 A9 MY DistroVer: 20; LIN_Ver: 4

Bepcia M0 N/IC MY
Bepcis 10 MK M3
Bepcia 110 N/IC M3
Bepcia 110 MK MB 1

. ope
Bepcis 110 MK MB 2 0o
I -

Bepcia 110 MK MYPC 1 105

Bepcist 110 MK MYPC 2

Bepcia 10 MK /M 109
]

(g}* 15/01/26-01:06:51

Pucynok 5.8.6.1 — 3aBoaceka iHdopmarris
5.9 Bumipu

B nynkTi MmeHI0 «BuMipu» TOCTYIHI 10 NEPErisily HACTYIHI BKIaJAKH:

1) IMoroyHi BUMIpH aHAIOrOBHX (Da3HUX BEIHYUH, PO3PAXyHKOBI 3HAYCHHS JIIHIHHUX BEIUYHH,
CTPYMIB Ta HaIllpyTH NPsAMO1, 3BOPOTHOI Ta HYJIHOBOI MOCI1JOBHOCTEH, MOTYKHOCTI;

2) BekropHa giarpama OTOYHOTO PEXKUMY MEPEIKi;

3) IToTouHi BUMipH BHCOKOYACTOTHOTO TPAKTY TEPMiHANY, & TAKOK BTOPUHHI PiBHI )KUBJICHHS,

4) BHCOKOYAaCTOTHHI CIIEKTP 3 PiBHAMH KOMIIapaTOPiB;

5) Tabno maninymnsuii BU-curaany Ha CTOpoHI npuiimMaya, 3 BiZJOOPaKCHHSM MMOTOYHOTO CTPyMY
npuiioMy, kyta nay3u BU-curnany ta ycraBku KyTa OJIOKYBaHHS;

6) IToTouHwmii CTaH 3aXKMCTIB TEPMiHATY, HOr0 OCHOBHUX BUXIJAHUX JoriuHUX curHaiiB. Ctan D3,

30.80 kB 2800 B

19.80 kB 18.00 B
1179 kB 3799 B

050 kA 050 A
050 kA 050 A

1L6°C
51C

&% 22/01/26-15:34:39

[p.ucmofiok:] Test

Pucynok 5.9.1 — BuMip MOoTOYHHX aHAJIOTOBHUX BEJIYiH
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050 A

943 Bm | B AiHiw

1444 Bop | Ao wod

[ pucmofiok:] .f_'_,_ J (3\‘ 22/01/26-15:34:44

Pucynok 5.9.2 — Bxiagka «BekropHa niarpamay
Brmanka «BU» nae MOXIHMBICTHP KOHTPOJIIOBATH IOTOYHI MapaMmMeTpu poOOTH TepenaBada Ta
npuiiMayda, piBHI JKUBJICHHS BY3JIiB TEpMiHAITy, CTaH OaTapeiKy KUBJICHHS BHYTPIIIHBOTO TOAMHHUKA

(puc 5.9.3).

BY

B4k Bm

Zhxlkan) = UBux/IRux

.
Xufinexs Hopma
XufineHHs
Xub neHHa 2618
Xufinexns 2618
Xub neHHs Hopma

!?\* 22/01/26-17:01:33

& 22/01/26-15:36:14

Pucynok 5.9.4 — Bruagka «Criektpy.
Bxknaaka «Cnektp» BioOpaka€ MOTOYHUI BHCOKOYACTOTHMH CIIEKTp 3 PIBHSAMH KOMIapaTopiB

(puc. 5.9.4).
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[TepenbaueHi BKIAAKK JUIsl KOHTPOJIIO CTAaHY BCIX 3aXHCTIB, iX BUMIPIOBAIBHUX Ta OJOKYHOUHUX
oprawuis (puc. 5.9.5, 5.9.6).
JE] 13 (B-MC3-Hecumemp. 3HP-H3HP NPBB C3HN K/EAMY

On-Blark &¥ 25/03/26-12:28:30
Pucynok 5.9.5 — Bknaaka «/1®3»
JU1st TUCTaHLIHHOTO 3aXUCTY KPIM TOT'O € MOXKJIUBICTh KOHTPOJIIOBATH IOTOYHI 3HAYEHHS OIOPIB 32
KOHTypamu ¢aza — da3za (puc 5.9.6).
[B—M[3—HEELII"IEI‘I‘I|ZI. 3HP-H3HP NPBB C3HIT K/H 15y

0018 18°L
A BTL

238 Om 135°L

On-Block.

Pucynok 5.9.6 — Bknaaka «/luctanmiitauii 3axuct»
Ha Bxnaami «KJIH» BimoOpaxaroThCsi MOTOYHI 3HAYEHHS OpPTaHiB KOHTPOJIIO CIIPABHOCTI JTAHITIOT1B
Harpyru («3ipkay Ta po3iMKHYTHH «TPUKYTHHK») (puc 5.9.7).

1000/0500 00.20

000 B 000B 001 A 000A  DDO A
On-Black. & 07/04/26-13:01:41

Pucynok 5.9.7 — Briagka «KJIH»
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Ha Bxmaami «JI. Bxogu — /1. Buxoam» € MOXIMBICT KOHTPOJIFOBATH MMOTOYHHUM CTaH JTUCKPETHUX
BXOJIB, HAsBHICTh Ha JIAHIIOTAxX, M0 J0 HUX MPHUEIHAHI, 3aMHKAaHHS Ha <«3EMIIIO», a TaKOX CTaH
JTMCKpeTHHUX BUXO0iB (puc 5.9.8).

S5 ERN (1 Bxodu—f1 Buxodu [EEEYE)

['p.ycmobiox:1 \ g} 07/04/26-12:17:40
Pucynok 5.9.8 — Bknazaka «JI. Bxoau — JI. Buxomu»
Cran BximHux Ta Buximaux GOOSE no3Boiisie KOHTPOJIOBATH BiAMOBigHA BKIajaka (puc.5.9.9).
Cran Beix Bxiganx GOOSE BimoOpaxaerscst noctiitHo, Buxinai GOOSE 3’sBisitoThCS B MEHIO IMiCTS
noaaBaHHsA iX 3a gonomororo I13 BiamosiaHo 1o nmorped Kopucrysaua.

['p.ycmobok:1 On-Block. (gy 07/04/26-13:01:51
Pucynok 5.9.9 — Bknaaka «GOOSE IN — GOOSE OUT»

5.10 Ocuunorpamu

B nynkTi MeHo «OcuumiorpaMmu» peanizoBaHO JOCTYN JO 30epeXeHUX OCLUIOrpaM aBapiiHuX
PEKUMIB Ta OCHUIOIPAaMH OCTaHHBOT'O MIPOBEIEHOT'0 aBTOKOHTPOJIIO.

Tepminan «OPIOH» JI®3 no3Bosisie 30epeeHHs 0 JCCITH aBapiiHUX OCIMIOTpaM Ta OJHIET
OCLMJIOTPAMH  OCTaHHBOT'O  TMPOBEACHOr0  aBTOKOHTposto. OcuuiorpamMu  30epiraroTbCsi B
eHeproHe3alIeXkHii maM’ ATl TepMiHaIy, OKpIM OCIIMJIOIpaM aBTOKOHTPOJIIO ciipaBHOCTI BU-kaHamy.

Jlyia aBapifiHMX ocLMJIOrpaM nependadeHa TPUBATICTh 3amucy: 1 ceKyHJa J10aBapiiiHOro pekumy
Ta 10 cexyH]1 aBapiitHOTO peXHUMY.

B «MeHto ocriorpaMmy BiJoOOpa)xyrOThCS JTOCTYIIHI JJIS 3alHUTY Ta MEperisily OCUUIOrpamHu i3
3a3HaYeHHSAM JJaTH Ta 4acy MOIIKOIKEHHsS — KOPOTKOTO 3aMHUKaHHS (BUHUKHEHHS ITyCKOBOTO (hakTopy
s ocumiorpady). OcuunorpaMu HOMIYeHI SIK «3amuT» repes NeperisagoM HeoOXiTHO 3aBaHTaXUTH.
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[Ticns MOBHOTO 3aBaHTaXEHHS OCIUJIOTpaMHU Tporpec 3amoBHIOETHCS Ha 100 BIACOTKIB Ta MOMITKa
3MiHIO€eThCs Ha «[lepermsay. Ocuunorpama cTae JOCTYITHOIO IS TIEPETIISIY.

MeHio ocuunozpamu

JoboHmox

[p.ycmofiok: &¥ 22/01/26-15:23:50

Pucynok 5.10.1 — Mento ocuunorpamu
Besnocepennbo 3 TepMiHAYy € MOMIJIMBICTH MEPETIISAY OCHMIOTPAMH 3 TIOBHUM (DYHKI[IOHAIOM
MporpaMu-Tieperiisgiada: CKpOIiHT, MacIiTa0yBaHHS 3a BICCIO Yacy, MAacIITaOyBaHHS aMILTITYIH TIO
KO)KHOMY KaHally, 2 BEpTHUKaIbHI KypCOpH JJIsi BUMIPIOBAHHA 4acy, KOH(QITYpYBaHHS 3 MOXIIUBICTIO
BHBOJIy MOTPIOHOTO HAOOPY aHAIOTOBUX Ta JUCKPETHUX KaHAJIB C 3aJJaHHSIM 0a)KaHOTO KOJBOPY 1 Take
inmre. [lepenik kaHaniB 10 peecTpyrOThesa HaBeneHo y Jonatky 4.

BIMN
X AMNA
Kypcopu

[p.ycmafiok: &° 22/01/26-15:31:38

Pucynok 5.10.2 — Ocuunorpama aBapiiHOTo pexumy
B wMeHio ocuumiorpam mependaueHa MOXKIHMBICTh IEpEryAay pe3yiabTaTiB poOoTH (yHKIT
BHU3HaueHHs Micus nomkoakeHHs (BMII) Ha minii.
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1828 -1818 -1888 -39@ -38@

Bud
BidcmoHe do K:
Micue K3 T1 il 0tk #1 | Cepoan
Bidcmons do K3 T2 -
Micue'K3 T2

Mocwumad
2 X AMnn
~cmop. Or Kypcopu

|‘|ﬂﬂhH|u .
KoHaiz,

[ ] M 5ms
[p.ycmaobok:] er Test & 23/01/26-15:42:45

Pucynok 5.10.3 — Bu3HaueHHS MiCIIs TOIIKOKECHHS

[lepexin MK HTyHKTaMH MEHIO TEpErysiay OCIHMIOrpaM BHKOHYETHCS KHOIKAMHU HaBiramii 1o
BEPTHUKAJIi, 3MiHA TApaMeTPy BUKOHYETHCS KHOIIKAMH HaBiraiii mo ropuszoHTtaii. B myHkTi «Ckpomt.»
HA/Ia€ThCSI MOKJIMBICTh NIEPEMIILIEHHS BCI€T OCLHMIIOrPaMU B3JIOBIK IIKAJIH yacy.

B nynkTi «Macmra6» € MOXIHUBICTh 3MiHU PO3AUIBHOT 3AATHOCTI OCHMIIOrPaMH («PO3TATYBAHHS)
3a mkasnoro yacy. [loTouHa po3iibHa 34aTHICTh BIJOOpaXa€eThCsl BHU3Y MOPYY 3 OYKBOIO «M)».

B nynkTi «X: AMIUDY HaTUCKaHHSAM KHONKU «ENter» mociioBHO MoXkHa oOpaTu KaHasl IO
BiJOOpa)xa€ThCsl Ta KHONMKAMM HaBiramii 1O TOPU3OHTAJl 3MIHIOBaTH JIsi HBOTO Macmrad 3a
aMILTITY/IOKO.

B mynkti «Kypcopw» Ha ekpaH JOJAlOThCS JBa BEPTUKAIBHHUX Kypcopa, SKi ITOCIiJOBHO
00MparOThCs KHOMKOIO «ENter» a ix mepemimeHHs 341ICHIOETHCS] KHOITKaMH HaBiraifii 1o TOpu30HTall,
IPH [[OMY BHU3Y BiJ0Opa)KaeThCs BENMYMHA PI3HHII MiXK HUMH 3a yacom «dT=...... ».

B nynkTi «KoH}Ir.» BIIKpUBAETHCS MEHIO Ul HAAIITYBaHHS MOTOYHOTO BiZJOOpaKEHHS KaHAIIB
3anucy Ta OOpaHHs AJIsl KOYKHOTO 3 HUX I(OJ'IBOpy

AHOnoz
AHﬂﬂDZ BMN

(kponn

Mocwmad

[ B = VR S0 T Y

X AmMnn

[

,_III,

AHD.ﬂ
B| m. Hodip (193

[ %] M 5ms

t?\* 23/01426-15:43:50

Pucynok 5.10.4 — KondirypyBaHHsi BHYTPILIIHBOT'O TEpeTrIisiiaya OCHUIOrpam
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6 Koncrpyxkuis
["abapuTHI Ta yCTAHOBOYHI pO3MipH BKa3aHi Ha pucyHKax 6.1, 6.2.

2753065

453530775

13935

159:05
159075

432000775

YA AR
U AR
e

2753065

453530775

Pucynoxk 6.1 - ['abapuTHi po3mipu

438 /

Pucynok 6.2 — [Tocamoune MicIie Jijis BCTAaHOBJICHHS

30BHIIIHIN BUTJIS IOKAa3aHO Ha pUCyHKax 6.3, 6.4.

PobGoue monoxxeHHs B MPOCTOPI — ropu3oHTanbHe. JlomycKaeThesl BIAXUICHHS Bifl poO0Y0ro
MIOJIOKEHHS 710 5° B Oy/Ib-SIKY CTOPOHY.

PexomenioBana Bucota po3mimieHss 1.5 - 1.7 M Bij miyiory.

Konraxthi 3atuckadi «OPIOH» JI®3 nomyckaroTh IpHeIHAHES IPOTiB HepeTHHOM Bif 0.08 M2
70 2.5 MM

Ha xopmyci «OPIOH» JI®3 € OGonT 3a3eMieHHS 3 QHTHUKOPO3IMHUM TMOKPUTTAM 1 3HAK
3a3eMJICHHS.
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3’emHyBayl MalOTh BIIMOBIIHY KOHCTPYKIIIIO, sIKa 3a0€3Meduye 3aXUCT BijJ BUMAIKOBOTO JOTHKY
Ta ypakeHHsI €JICKTPUUYHUM CTPYMOM.

Cryminb 3axucty 06010HK010 TipucTporo — [P20 3rigno 3 JICTY IEC 60529.

Maca «OPIOH» 1®3 ne nepepunrye 11 kr.
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Masinyn. o |o+5V ((OPIOH)) n¢3
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Cnp.CO3 o Been.CO3 m
Cnp. KA © Beea. KA
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Briok.NMPl e e Agapis Flash PC

Pucynok 6.3 — 3oBHimHiN BUrs uiboBoi maneni «OPIOH» JI®3 (Bupobuuiteo 10 01.10.2025)
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Pucynok 6.4 — 3oBHimmHIi BurIsT uiboBoi anesni «OPIOHy JId3 (BupoOuuirtso micis 01.10.2025)
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Pucynok 6.5 — 3oBHimniit Burisg «OPIOH» JId3 31 croponu migkmtodeHHst (BupoOHUTBo 10 01.10.2025)
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Pucynok 6.6 — 3oBHimHii Burnsg «OPIOH» JId3 31 croponu niakmtodeHHs (BupoOHunTBo micis 01.10.2025)
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7 KoMILIeKT mMocTayaHHA

«OPIOH» /13

Ta6muus 7.1 — Kommutekt nocravanus «OPIOH» J1d3 (kox 3amosnenns 01.1)

ITo3HaueHHs HaiimenyBanns K-1p [Tpumitka
«OPIOH» 1®3 | Tepminan 3axucty 1 3 BOynoBanum BY
(01.1) npuiiomMonepeaaBadem
Cknan
MY Mopynb yrpaBiiHHS 1
M3 Mopynb 3aXucty 1
MB 1, Monyab TUCKPETHUX BXO/IIB 2 o 01.10.2025 tepminan
MB 2 KOMIUIEKTYBaBca ogqHuM MB
MYPC 1, Monyib perne 2
MVYPC 2
MK Moayib )KUBIECHHS 1
MIIIT Monynb ' MiCUITIOBaYa 1
MOTY>KHOCTI
MJID Monyns niHiiiHOTO (imBTpa 1
KII Kpoc-nnara 1
JIIT JIuuroBa naseis 1
A-4/4 Kopmyc 1
[Mpunany i 3amacHi YacTHHA
[InaTa-Tpanciasarop 1
YT-14A/ YT- | TpanchopMaTop y3roJKyrOUni 1 B 3aJIC)KHOCTI BiJl 3aMOBJICHHS
14B / CUMETpYIOUHii
BII1-1B-3.15A | BcraBka miaBka 2
Po3nipku 4
USB 2.0 Kab6enb 1
AM/BM
TexHiuHA TOKYMEHTALis
«OPIOH» 1®3 | [TacnopT, cepTudikaT [KOCTI, 1
rapaHTiiiHui cepTudikar
«OPIOH» 193 | [lexnapanist mpo BiJIOBITHICTb 1 KOs
TEXHIYHOMY pETJIaMEHTY TI0
€JIEKTPOMArHiTHIM CyMiCHOCTI
«OPIOH» 1®3 | [Iporokon  koHdirypamii 1 1 Hanaerscs 3a 3aIIUTOM
3aBOJICBKHMX BUIPOOYBaHb 3aMOBHHKA
«OPIOH» 1®3 | IHcTpykiis 3 ekcruryartarii, 113 1 CD nuck a6o FLASH Hociit
TEXHOJIOTIYHOTO PiBHS HokymenTanito Ta I13 MoxxHa
3aBaHTAKUTH HA CalTi KOMITaHii
http://www.kepm.com.ua
«YT-14A» / [MTacmopt 1  iHCTpyKWis 3 1

«YT-14B»

eKcIuTyaTartii

31T

BkasyeTbcs B pa3i mocrayaHHs
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8 MapkyBaHHs i IuIOMOyBaHHs1, Tapa i ymakoBKa

Jlnst  3a0e3medeHHs] TPaBWIBHOI — €KCIUTyaTamii, TPOBEACHHS HAJTaJKH 1 TEXHIYHOTO
obcimyroByBanns, «OPIOH» JId3 Mae HeoOXigHe MapKyBaHHs €JIEMEHTIB, 3’ €JIHaHb, KIICMHHKIB,
MOJYJIiB TOIIIO.

Ha neuatHux miarax €: nmo3HadeHHs (MapKyBaHHS ) TUIATH, 1HAWBIAYaIbHHNA 3aBOJICHKUN HOMED,
MapKyBaHHS 3’ €JHAHHS, KOHTAKTHUX TOYOK, OKpeMUX eleMeHTiB. Opranu yrpaBIiHHS 1 3’ €THAHHS

Ha TEepeAHiid 1 3aHii MaHeIsIX MalTh MapKyBaHHS Y BiJNOBITHOCTI 3 HMPUHIMIIOBOIO CXEMOIO
«OPIOH» J1®3.

Ha koxHOMY TepMiHaJli HaHEeCeHi (UB. pUCYHOK 8.1):
—  TOBapHMU 3HAK MiANPUEMCTBA-BUPOOHHKA;

- Ha3Ba BUPOOY;

—  TI03HAYCHHS BUKOHAHHS BUPOOY;

— 3aBOJICBKUI HOMED;

- JaTa BUI'OTOBJICHH.

— f N

[ TOB "nrc EHERPMXK"
"OPIOH" A®3 FCS !ig'é

BukoHaHHA 01.0.0.1A "OPIOH" A®3

3aB.Ne 0000623

DNata Bunycky 03.2023 El% HoMiHanbHa nomoca Yacror:
| Bupobneno B YkpaiHi === 220B [kl ] 200-204 x'y

)i

[=]?
BUKOHaHHA 01.0.0.1A
3aB.Ne: 0011124
,LuaTa Bunycky: 06,2024
a) 0)

Pucynok 8.1 — MapkyBanbHa Tabnnuka «OPIOH» J1D3:
a) - IO3HAYEHHs Ha KOpITycCi;
0) - mo3HaYEHHS Ha JIMITLOBIN MTaHeTi.
TpancnopTHa Tapa Mae MapKyBaHHsI, SIK€ MICTUTh MOTNIEPEIKYBaIbHI 3HaKH, OCHOBHI 1 I0JJaTKOBI
HanucH. B sSKOCTi TPaHCTIOPTHOT Tapy BUKOPHUCTOBYETHCSI KAPTOHHA yITaKOBKa.
Posmipu makyBanpHOrO simuka «OPIOH» JI®3 BukOHaHI TakKUM YWHOM, IO BHUKIIOYAE
MePEeMIIlIEHHS BCEPEIUHI SIIUKA.
[IpucrocyBaHHs TaKOX 3ariedyaTaHi B OJIETUICHOBUH MaKeT, SKUI BKJIaICHUH B Tapy.
Excrutyarariiina mokymMeHTallis 1 TaKyBaJdbHUN JTUCT 3HAXOAATHCS B TOJIETUIICHOBOMY IMaKETI 1
BKJIQJIAIOTHCS B Tapy 3BEPXY BUPOOY.

9 TpancnopTyBaHHs i 30epiraHns

«OPIOH» JI®3 noBHHEH TpaHCIOPTYBAaTUCS B YIAKOBI MiANPUEMCTBA-BUPOOHUKA 0e€3
aMOPTU3aTOPIB 3aKPUTUMM BHJAMH TPAHCIOPTY (aBTOMOOUIBHUM, 3aIi3HUYHHM) Ta MOBITPSIHUM
TPAHCIOPTOM B T€pPMETHU30BAaHUX BiCIKAX, [II0 ONATIOIOTHCS, @ TAKOXK BOJHUM HUIAXOM (KpiM MOps).
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TpancnopryBanus ymakoBanux «OPIOH» J®3 wmae 3miiicHIOBaTHCS OyIb-IKUM BHIOM
3aKpPUTOTO TPAHCIIOPTY, MO oOepirae BUPIO BiJ BIUIMBY COHSYHOI pafiailii, pi3kux CTpHOKiB
TeMITepaTyp, aTMOC(EPHUX OMaaiB Ta MUITY 3 TOTPUMAHHSIM 3aIT001KHUX 3aX0/11B MPOTH MEXaHIYHUX
BILIMBIB.

HaBanTtaxxenns, kpimueHHs Tta mnepeBe3eHHs «OPIOH» JI®3 y TpaHcmopTHUX 3acobax
3MIHCHIOETBCS 3 YpaxyBaHHSM MaHINYSMIMHAX 3HaKkiB MapkyBaHHsS Tapu 3a ['OCT 14192
BIJIMOBIIHO 70 YMHHHUX NPaBHJ NepeBe3eHHS BaHTaxiB. [lil 4ac BaHTa)XHO-PO3BAHTAKYBaTHHUX
poOiT Ta TpaHcmoptyBaHHsa ymakoBaHi «OPIOH» JI®3 He moBWHHI 3a3HaBaTH PI3KUX YAapiB Ta
BIUIMBY aTMocdepHux omani. 3amnakoBaHi «OPIOH» Jd3 maroTe OyTH HamiiHO 3aKpiIieHi 10
TPAHCIIOPTHOTO 3acO0Y JIJIs 3armo0iraHHs iX BIJIbHOMY MEPEMIIIICHHIO.

«OPIOH» JI®3 B ymakoBlli MiANPUEMCTBA-BUPOOHUKA TIOBHHHI TPAHCIOPTYBAaTUCA Ta
30epiraTucs 3a TeMIlepaTypy HaBKOJIMIITHBOTO MOBITPs Bij MiHYC 25 n0 mitoc 55 °C.

PosnakyBanus «OPIOH» JI®3, mo nepebyBanmu npu Temmeparypi Hmwkde 0 °C, mOBHHHO
MPOBOAMTHUCS B MPHUMIIICHHI, [0 OMATIOETHCS, TOMEPEIHFO BUTPUMABIIH IX Y HEPO3MAKOBAHOMY
BUTJISAJII B HOPMATBHHUX KIIMAaTHYHUX YMOBAX €KCILTyaTallii mpoTsAroM 4 ToIuH.

10 I'apanTii BUpoOHUKA

IapanTiitnnii crpok excmutyaranii «OPIOH» J®3 cknamgae 36 wmicsiiB 3 JHS BBEACHHS B
eKCIUTyaTallito, ajie He Ounpiie 60 MicA1liB 3 IHS BiIBAHTAKCHHS.

beskomroBuuii pemonT abo 3amina «OPIOH» JI®3 mnpoTsaroM rapaHTiiHOTO CTpPOKY
BUKOHYETbCA MIANPUEMCTBOM-BUPDOOHUKOM TPU YMOBI JOTPUMAHHS CIOXHBAue€M TPaBUI
eKCILTyaTarii.

[TignpreMcTBO-BUPOOHHK HE HECE BIAMOBIATBHOCTI 32 1ePEKTH BUPOOY, SIKIIIO BOHU BUHHUKITH:

- B pe3yJIbTaTi HEIOTPUMAHHS YMOB 30epiraHHs;

- B pe3yJIbTaTi BHECEHHS! KOHCTPYKTHBHHX 3MiH 1 JOMOBHEHB 0€3 y3TOJKEHHS 3 BUPOOHUKOM;

- B pe3yJIbTaTi BUKOPUCTAHHS BUPOOY HE 3a IPU3HAUCHHSM;

- 3 MPUYMHHU MOPYIIEHHS MTPABUII MOHTaXYy, €KCIUTyaTallii 1 00CIyroByBaHHS.

11 BinomocTi npo pexaamanii

ITpu 3amoBienni «OPIOH» JI®P3 B mepioa rapaHTiiiHOro CTPOKY MOBUHEH OyTH CKJIa/JE€HUI
TEXHIYHO OOYMOBIIEHHUH aKT PO HEOOX1AHICTh PEMOHTY 3 BKa3aHHSIM HallMEHYBaHHS 1 3aBOJCHKOT0
HOMEpa, JIaTH BHUITYCKY, XapaKkTepy AedeKTy.

12 BimomocTi mpo yTuiizauiro

«OPIOH» J1®3 He cTaHOBUTH 3arpo3H JJIsl AKUTTS 1 3I0POB’ s JTOIEH 1 JJIST TOBKJLIIS.

VYrumizamis «OPIOH» [JI®3 BHUKOHYEThCS TICHS 3aBEPIIEHHS CTPOKY €eKcIulyarauii y
BIJITIOBITHOCTI 3 MpaBWJIaMH, SIK1 J1FOTh Ha MiAPUEMCTBI-CIIO’KUBAYI.

Enementn «OPIOH» JI®3 3pobrneni 3 Oe3meyHuUX MartepiaiiB, sKi 3aCTOCOBYIOTHCS B
€JIEKTPOHHIN MPOMHUCIOBOCTI, 1 YTHUJI3YIOTbCA 3 JOTPUMAHHSM IpPaBWJI COPTYBAHHS BiIXOJIB
€JIEKTPOHHUX BUPOOIB.

[pu yrumnizauii «OPIOH» 1d3 MoxxyTs OyTH BUKOPHUCTaH1 TUTIOBI METO/M, SIK1 3aCTOCOBYIOTHCS
IUTA [IAX IIUIEH.

«OPIOH» J1®3 He MICTUTH AOPOTOLIHHUX METaJIiB.
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Tabmuus 13.1 - [lpu3HadeHHsT KIIEMHUKIB 30BHIIIHIX JIAHITIOTIB

13 IMigk/ar0YeHHs 10 30BHILIHIX JAHIIOTIB

«OPIOH» /13

Moayab MapkyBaHHs IpuzHayeHHst IMpumiTkn
1 2 3 4
MVYPC 1 I11/1 P -
YPC / Curnain « 060Ta>? Pene K1 (N.O)
(Monynb 112/1 BUKOHYBAHHA  TEPMIHAJIOM
pene Ta 111/2 OCHOBHOI ab0 JOJaTKOBOI
CHUTHATI3aIlii) ¢byHKIil (ponom 3aXUCTY, Pene K1 (N.O)
112/2 nepesava/mpuitoMm  KOMaH[
ABTOMATHKH)
I11/3 Curnan <<HO.1'IGDCIL)KC.HHH>) - Pene K2 (N.C.)
112/3 HECIIPaBHOCTI, K1 HE
111/4 MPUBOJATH JIO BiIMOBH Ta
112/4 XHOHOT poOOTH Pene K2(N.C)
I11/5 Curaan .<<ABapi5{» — Pese K3 (N.C.)
I12/5 HECTIPaBHOCTI, MOTPeOyroUi
I11/6 BUBOJY 3aXWCTy/aBTOMAaTHKH
3  pobotu  (MOXJIHMBICTH Pene K3 (N.C.)
112/6 . .
BiIMOBH 200 XHOHOT pOOOTH)
I11/7 Buxinue perre 193 i C/13:
. Pene K4 (N.O.
112/7 - BIAKJTIOYCHHS ene K4 (N.O.)
I11/8 - TMYyCK NEHTPATi30BaHOTO
3 [IPBB Pene K4 (N.O.)
I11/9 Buxi ®3i CA3.
mxizse perre JID3 1 L1 Pezie K5 (N.O.)
I12/9 - BIIKITIOUCHHS1)
I11/10 - TMYyCK NEHTPATi30BaHOTO
/10 [IPBB Pene K5 (N.O.)
I11/11 Buxingne pere 1®P3 1 C/I3:
I12/11 - myck [IBuaxicHoro ATIB Pene K6 (N.O.)
I11/12
Pene K .0.
/12 ene K6 (N.O.)
I11/13 Buxinne pene
) Pene K .0.
112/13 neueHTpainizoBanoro [1PBB - ene K7 (N.O.)
I11/14 nist [IPBB «na ceGe»
Pene K7 (N.O.
12/14 ene K7(N.O.)
I11/15 Buxinne pene
; Pene K .0.
I12/15 nenenrpainizoBanoro [1PBB - ene K8 (N.O.)
I11/16 ST «B CXEMY»
Peme K8 (N.O.
2/16 ene K8 (N.O.)
MVYPC 2 I11/1 BinsHO mpu3HavaeThcs (IUB.
Peme K1 (N.O.
(Monynb I12/1 Tabmuis 5.4.7.3) ene KI(N.O.)
pene Ta I11/2
CUTHaJII3a11i1) 112/2 Pene K1 (N.O.)
I11/3 BinbHO mpu3HadaeTbes (IUB.
12/3 Tabuws 5.4.7.3) Pene K2 (N.O.)
111/4
Pene K2 (N.O.
/4 ene K2 (N.O.)
I11/5 BinbHO mpu3HavaeThcs (IUB.
Pene K .0.
T2/5 Ta6mus 5.4.7.3) ene K3 (N.O.)
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Moayab MapkyBaHH# IIpusHayeHHsn HpumiTkn
1 2 3 4
I1/6
Pene K3 (N.O.
T2/6 ene 13 (N.0)
/7 BinbHO mpu3HadaeTbes (AUB.
2/7 Ta6umns 5.4.7.3) Pene K4 (N.O.)
I11/8
Pene K4 (N.O.
m2/8 ene K4 (N.O)
I11/9 BinkHO mpu3HavaeThcs (IUB.
Pene K .0.
112/9 Ta6ums 5.4.7.3) ene K5 (N.O.)
I11/10
Pene K5 (N.O.
112/10 ene 15 (N.O)
I11/11 BinpHO mpr3HadaeTses (IUB.
Pene K .0.
/i1 TaGmmis 5.4.7.3) ene K6 (N.O.)
I11/12
Pene K6 (N.O.
T2/12 ene K6 (N.O)
I11/13 BinsHO mpu3HavaeThCs (IUB.
Pene K7 (N.O.
T12/13 TaGmums 5.4.7.3) ene K7(N.O.)
I1/14
Pene K7 (N.O.
T2/14 ene K7 (N.O)
I11/15 BinbHO mpu3HaydaeTbes (IUB.
T12/15 Ta6ums 5.4.7.3) Pene K8 (N.O.)
I1/16
Pene K .0.
/16 ene K8 (N.O.)
MK I11/1 [TigxmroueHds 30BHIMMHLOrO | KoHTAKTHMI BHX1J CHTHAJI3ALI] 3HUKEHHS
(Monynb I11/2 peectpaTopa OTIepaTUBHOTO CTpyMy. Po3MuKkaeTbcs mpu
YKUBJICHHSI) 3HWKEHHI ONIEpaTHBHOTO CTPYMY HIDKYE
0,8*Usn. HamniBnpoBizHukose peie. Makc.
Hanpyra 350 B. Makc. ctpym 100 MA, omip
y BKIIFOYEHOMY cTaHi He Oinbiie 35 Om
I11/3 Bxin omnep. ctpymy «+» Kusnenus npuctporo 110/220 B (DC)
I11/4 BukopucTOBY€ETHCS AJ1s1 AKUBJIEHHS CXEMHU
Buxin omep. cTpymy «+» TECTYBaHHS IUCKPETHUX BXOJIB MOIYJIS
MB (on1tioHaJIBHO)
I11/5 - HE BUKOPHCTOBYETHCA
I11/6 Bxin omep. ctpymy «-» Kusnenns npuctporo 110/220 B (DC)
I11/7 BukopucTOBY€ETHCS AJIs1 AKUBJIEHHS CXEMU
Buxin omep. cTpymy «-» TECTYBaHHS IUCKPETHUX BXOJIB MOIYJISI
MB (om1tioHaJIBHO)
I11/8 GND uudp. nanmroris Y po6odyomy pexrMi 000B'SI3KOBO
I11/9 BCTAHOBHMTHU NIEPEMHUUKY. 3HIMAETHCS M1
Kopnyc . .
4ac NepeBipKH 301111
MIJID I11/1 BY Bxin/Buxifg
(Momynb I11/2 ITigK1. 3aXUCHOrO eJIeMEHTa
JIHIHHOTO I11/3 [Tigki1. exBiBall. KaHAITY 75 Om
inbTpy) I11/4 [TigKi. 3aXUCHOTO eeMeHTa
I11/5 MMinki. 3emni BY kabemnto
I12/1 Buxin  ormnatouefi = BY | IliakitoueHHS 30BHILIHBOIO PEECTpATOpa
CUTHAITY JUIsl 3aIIMCy CUTHAIY, 10 ornHae BY

116




«OPIOH» /13

Moayab MapkyBaHH# IIpusHayeHHsn HpumiTkn
1 2 3 4
112/2 3aranpHAN Buxigawii piBeHb aHAJIOTOBOTO CHTHAITY
0-5(DC)
MB 1, I11/1 Huckpernuii Bxig JAB1 «+» BinbHo npusnavaeThes (qus. Tabmurs
MB 2 I12/1 Huckpernuii Bxig JAB1 «-» 5.4.8.2)
(Monynb I11/2 Juckpernuii Bxig JIB2 «+»
JUCKPETHUX I12/2 JuckperHuii Bxin JAB2 «-»
BXO/IiB) I11/3 Juckpernnii Bxig JAB3 «+»
112/3 Juckpernnii Bxig JAB3 «-»
I11/4 Huckpernuii Bxin JIB4 «+»
112/4 Huckpernuii Bxin JIB4 «-»
I11/5 Juckpernuii Bxig JABS «+»
112/5 Huckpernuii Bxin JABS «-»
I11/6 Huckpernuii Bxig JAB6 «+»
112/6 Huckpernuii Bxin JAB6 «-»
I1/7 Huckpernuii Bxing JAB7 «+»
112/7 Huckpernuii Bxig JAB7 «-»
111/8 Huckpernuii Bxing B8 «+»
112/8 Huckpernuii Bxin B8 «-»
I11/9 Kusnenns cxemu TecT. «+» | JKUBIEHHS cCX€MU TeCTyBaHHS AUCKPETHUX
112/9 JKHBIIEHHS CXEMU TECT. «-» BxoxuiB 110/220 (DC)
1/10 Bxig «+» )'I(I/IBJ'IGHHH
nosToproBauis JIB1, /IB2
013 Bximg «+» ).I(I/IBJ'IGHHH
noBroproBauis JIB3, /I1B4
I11/11 [TosToproau /IB1 Buxij, 1110 IOBTOPIOE CTaH AUCKPETHOTO
I11/12 [ToBTOproBau /B2 BXOJY
I11/14 [ToBTOproBau /IB3 3aMUKaEeThCs 32 HASSBHOCTI HAIIPYTH HA
[Toroprosau JIB4 JMCKpETHOMY BXxoJi. HamiBnpoBiHHKOBE
pene. Makc. Hanpyra 350 B. Makc. ctpym
s 120 MA, ormip y BKIIOYEHOMY CTaHi, HE
oinpmre 175 Om
/10 Bxig «+» )'KI/IBJ'IGHHH
noBToproBadis JIBS, /IB6
m/13 Bxig «+» ).KI/IBJ'ICHHX
nosroproBauiB JIB7, IB8
I12/11 [TosToproBau JIB5 Buxij, 1110 TOBTOPIOE CTaH AUCKPETHOTO
I12/11 [ToBTOproBau /IB6 BXOOY
I12/14 [ToBToproBau /IB7 3aMHKA€THCS 32 HASIBHOCTI HAIIPYTH HA
ITosToproBau JIB8 JUCKPETHOMY BXOi. HamiBIpoBiTHUKOBE
pese. Makc. Hanpyra 350 B. Makc. ctpym
12715 120 MA, ormip y BKIIFOYEHOMY CTaHi, HE
oinbmre 175 Om
MY i 30BHIIIHE CKUAAHHS OyHKIIS aKTUBY€ETHCS 3’ €THAHHIM
(Momynb 1HAUKaii BIJINIOBIIHOTO BXOay 3 KOHTakToM [11/5
yIpaBIiHHS) I11/2 Beenenns/Busenenns AK (GND)
I11/3 Pyunwuii myck ocuunorpaga
I11/4 30BHIIIHE CKUIAHHSA

1HIAKanil
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Mopnyib MapkyBaHHs IIpuznauenns IIpumiTkn
1 2 3 4
I11/5 3aramsauit (GND)
I12/1 Buxizg 1 crany Cyxnii koHTaKT, 10 100MA, 300B
112/2 BHYTPILIHBOTO JIOT1YHOTO MOCTIHHOTO CTPyMY
CHUTHAITY
112/3 Buxin 2 crany
112/4 BHYTPIIIHBOTO JIOTTYHOTO
CHTHAITY
112/5 Buxin 3 crany
[12/6 BHYTPILIHBOT'O JIOT1YHOT'O
CHUTHAITY
112/7 Buxin 4 crany
112/8 BHYTPILIHBOT'O JIOT1YHOT'O
CHTHAITY
I12/9 Bxinx 1 ans BruBy Ha Brue hopmyetbes ipu 3’eananni 3 COM
BHYTPIIIHIN JOTTYHUHT
CUTHAI
I12/10 Bxin 2 nis BIUMBY Ha
BHYTPIIIHIN JOTTYHUHT
CUTHAI
n2/11 COM 3aranbHUN
112/12 Bxin 3 mns BrummBy Ha Brus dopmyetses npu 3’eqaanni 3 COM
BHYTPILIHIH JOT1YHAN
CHTHAJ
I12/13 Bxin 4 nns BrumMBY Ha
BHYTPIIITHIH JOTTYHAN
CHTHAJ
112/14 COM 3aranbHHAN
112/15 COM 3aranbHAN
112/16 +24V Buxig +24B BHyTpilIHBOTO JpKEpera
M3 (Monynb II1/1 Bxin UA(Y) Bxoau Hanpyru 3MiHHOTO CTPyMY
peneiHoro I11/2 Uns=100 B
3aXHCTY) I11/3 Bxin UB(Y)
I11/4
I11/5 Bxin UC(Y)
I11/6
/7 Bxin UN(Y)
I11/8
I11/9 - HE BUKOPHCTOBYETHCA
I11/10 Bxix H (3U0) Bxoau Hanpyru 3MiHHOTO CTPyMY
I11/11 Bxin K (3U0) Un=100 B
I11/12 Bxig U (3U0)
I(A)in Bxinx ctpymy dazu A Ia=5(1) A
I(A)out Buxin ctpymy ¢azu A
I(B)in Bxin ctpymy ¢azu B
I(B)out Buxin ctpymy ¢azu B
1(C)in Bxin crpymy dazu C
I(C)out Buxin ctpymy ¢asu C
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Tabmuus 13.2 — [Ipu3HnadeHHs 3'€eHyBaviB CTAaHIAPTHUX 1IHTEP(DEHUCIB 3B'SI3KY

Monyab MapkyBaHHs IIpuzHayeHHst Hpumitkn
1 2 3 4
ITi USB Flash
JIIT Flash VAHTOTEHIA 34rTyBaHHS OCIIAIOTPaM
HaKOMUYyBaya
(JTupoBa i K
HaHEeIb) PC IHKHIO,%HHH Ho IMpotokon RNDIS
(xoHirypyBaHHS)
[potokomu IEC 61850 MMS, NTP, PTP,
MY PRP, HSR
PORT1A/B ITi i '
(Moyss ! VHIHOTICHIL 10 MEPEXL 1 pORT1A/B (SFP a60 RJ45 B sanexuocTi
. PORT2 HiacTaHIT .
YIPaBITiHHS) BiJl 3aMOBJICHHSI)

PORT2 (R145)
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«OPIOH» J1®3

Honarok 1. CxemMu miIKJII09eHHS
Honarok 1.1 Cxema miaK/JII04YeHHs JAHIIOTIB )KUBJIEHHS

C . _oPoWag®3
L MY |
T |

SF l ny/1 ! Hadmenybarus
! :er[ m/2 4 Buxid Ha peecmpamap
! /3 oL Koxmpons UxuBa < 0804
IZ( A 3B A I Bxid xuBnerHs mepHiHany +
_!‘%“_ —1 ocf Buxid xubnequs MB + (onuidHo)
—!'ﬁ /e I He BukopucmoBuyemscs
'Z‘ /7 | oc ! Bxid xubnerHs mepriHany -
_HZW 78 W I Buxid xubnexus MB - lonuiino)
% /9 ! Lugpoba 3emns mepriHany
:Q’ i : Kopnyc

Pucynok /11.1.1
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HoaaTtok 1.2 Cxema migK/II04eHHs JAHIIOTIB AUcKpeTHUX BXxoaiB MB1, MB2
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Pucynok /11.2.1 — [Tigxmouenns MB1, 2
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Jonartok 1.3 Cxema miak/o4yeHHs JaHuworis moayais MYPC1, MYPC2

e POHIOS '
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L. :KB/Z i

Haumerybaxss

LuzHan «Podomay - BUKOHOHHS
mepMiHaAoM ocHobHo! ada
dodamkoboi gyrkull (podoma
3axucmy, nepedada,/ npudom
KkomMand abmomamukul

LuzHan «llonepedxenHsy -
HecnpabHocm, ki He npubodame
do Bidmabu ma xudHor podomu

CuzHan «Abapis» -HecnpaBHocm,
sk nompeduwpms Bubody
3axucmy,/abmomamuku 3 podomu
(Moxubicme Bidmobu ado xudHo!
podomu)

Buxige pene AP3 1 (13
- Bidk noHerHs

Buxigke pene 1®3 i (13
- BidkmoHeHHs

Buxidne pene 193 1 (13
- nyck Whudkicozo AlB

N7 Geuexmpanizobanozo [1PBB
«Ha cedes

[lir Geyenmpanizabaqoza [1PBB
« cxemy»

Pucynoxk /[1.3.1 — ITinkmovenns nanigoris MYPCI
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i /1 %'_

i K1 I_, K11 m2/1 i

! _"'-T—-‘-._ - g—!_ BiNeH0 NpU3HOY0EMECS

i - - == ..r,-"zgji_

i L. : Ki/2 oys

! e

| /3 !

I ke L en n2/3 |

i _"'—T’-‘. . Qf—i_ BinbHO NOUHOYOEMBCR
| ' T—

i L. : K2/2 B/

| e

| m/s !

i aEZame

I Kk L. o n2/s, |

! _"-—‘T—-‘-.- - Q‘(—i_ BumsHO NOUIHOHOEMLCS
i ——-—=-5 .".r,-".j%!_

i L. 162 e

| /7 !

i T

I K L. Sk ]

! _"'—T’-‘- . g-i_ BinkHO NOUHOYOEMLCR
i ey .".T,fa%!_

i i_. Va2 /8 ]

! e

| m/9 !

i T

I & L. e n2/3, |

! _"-—‘T/-‘ - Q‘(—i_ BumsHO NOUIHOHOEMLCS
: —— == = 7 I-Iir"]ﬂz_i_

| I_' i R nz/m |

| " 2

i m:m i

|

I ke L w n2/m %'_

! _"'-Tf‘- . Q;-i_ BinkHO NOUHOHOEMLCH
i —TTT- 5 m,«r_?%i_

i L, 1w o

! m/13 |

i —r"'r/‘ g—i_ ButsHO NOUIHOYTEMLCS
i I ﬁi,—"ie;J_;_

i L ton

! e

! _"'-T—-) Q;-i_ BiibHO NOUHOHOEMLCH
i | IIL‘;JDQ—;—

i L. : K8/2 /%

| e

Pucynoxk /11.3.2 — [Tigkmogyenns nanigorie MYPC2
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Honarok 1.4 Cxema Buxiguux ganmwris MYPC1, MYPC2

Kongirypysanus MYPCI ta MYPC2 (MOHTaX IepeMUY0K) 311HCHIOETHCS IPH BUPOOHUIITBI
BIJIMTOBIJTHO JI0 CXeMHU (CIpoIeHoi), HaBeaeHoi Ha pucyHkax J[1.4.1, J11.4.2. [TonoxeHHS IepeMUIOK

y pa3i motpebu Moke OyTH 3MIHEHO HajaJuiKaMH TPH ITyCKO-HaIaroHKyBaIbHIX poOOTax.
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Pucynok /[1.4.1 — Cxema Buxianux yanioris MYPCI1
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1qHuX gadnroris MYPC2

Pucynok /[1.4.2 — Cxema Bux



«OPIOH» J1®3

HJonartok 1.5 Cxema miak/II04eHHs JAHIIOTIB CTPyMY Ta Hanpyru 1o M3
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naHuzib Hanpyzu
3MIHHO20 CMpYMY

Pucynok /[1.5.1 - Cxema niAK/II0OYeHHS JaHLIOTIB CTPYMY Ta HallpyTu
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Honarok 1.6 Cxema niakJ/Jaw04eHHs1 JaHIOriB MY
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Peszepes

lidknroyeHHa 3o
/10KAIbHOI Mepexci

lMpomokonu IEC 61850
MMS, NTP,PTP, PRP, HSR

Modbus TCP

Pucynok /[1.6.1 - Cxema miAK/IF0OYeHHS 30BHIIIHIX KHOMIOK 710 MY
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OPIOH Ad3
BunpobyBsasibHa ycTaHOBKaA
HalimeHysaHHs My poby y
n21 —~(/ %)
Buxio 1 Bxio 1
N2z O %)
n2:3 —(/ %)
Buxio 2 Bxio 2
n2:4 (/ @
nzs —( %)
Buxio 3 Bxio 3
n2:6 (/ @
n2:7 (/ @
Buxio 4 Bxio 4
n2:8 (/ @
Bxio 1 N1 n2:9 (/ Z
Buxio 1
Bxid 2 N %
3azanohu o> NS
Buxio 2
BXid 3 % Y
Bxid 4 n2: /) )
| Buxio 3
3azanbHull COM (/ @
302anbHU () NI
Buxio 4
Buxio +24B
. 2:12
B8HYMPpIiWHbL020 Oxcepena = Q _@

Pucynok J[1.6.2 - Cxema MiIKITIOYCHHS HAJIAr0KyBaTbHO-BUIIPOOYBAITLHOTO MOy B MY 110

nepeBipounoi ycraHoBku (P3A Tectep, OMICRON CMC356)
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Hoaxarok 1.7 Cxema nmingkiarodennst 10 BU kanamy
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Pucynok /[1.7.1 - Cxema migkimoderss 1o BYU kanany
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Joaarok 2 Bubip ycraBok 3axucriB

«OPIOH» J1®3

[Tpu BuOOPi ycTaBOK HEOOX1AHO KEPyBAaTUCh BKa3iBKaMU sIKi mpuBezeHi B Tabmumi /12.1.
Taomuus /2.1

No HaitmenyBanus Oynkuii «OPIOH» JoxyMeHT
D3

1 | Haszga Poc.: «PykoBogsiue ykazanus 1o Oynkis D3 Cxknaneno «HUN
peneiinoii 3amure. Juddepernuansro- (mudepenrriitno- «QHEPT'OCETb-
(a3zHas BHICOKOYACTOTHAS 3aIUTa JTMHUN (a3nuii 3axucT) ITPOEKT»
110 - 330 kB (Bsimyck 9)» BungaBauIITBO

«OHEPT'UA»

2 | Hasa Poc.: «PykoBojsiue yka3aHus 1o Oynkuis CI3 Bunasauirso
penerinoi 3amure. CTyneH4yaTas TOKOBas (ctpymoBi Ta «"OCOHEPT'OU3 [
3aluTa HYJIEBOU IIOCIIE10BaTENbHOCTH OT JMCTAHIIHHI 3aXHCTH) AT»
3ambIKaHu# Ha 3emutto uHui 110 - 220 kB
(Bpimyck 2)»

3 | HasBa Poc.: «PykoBojsIye yka3anus 1o Cxnaneno «HUN
peneliHoi 3amuTe. JluctaHiimoHHas 3a1uTa «OHEPI'OCETb-
muauit 35 - 330 kB (Beimyck 7)» I[TPOEKT»

Bugasuuirso
«OHEPT'US»

4 | Ha3Ba Poc.: «PykoBojsiiue yka3aHus 1o Oyukuis JITTPBB Cxnaneno «HUN
peneiHou 3amure. Y cTpoicTBa (moxanphmit npuctpiit | «OHEPTOCETb-
pE3E€pBUPOBAHUS IPU OTKA3E pe3epByBaHHS I[TPOEKT»
BeIKTOgareneit 35 - 500 kB (Beimyck 6)» B1JIMOBH BUMHKAaya) BunmasHuirso

«OHEPT'US»

5 | Hazga Poc.: «PykoBogsmue ykazaHus 1o Oynxuis [TIPM/, CIIO OPTPOC
BbIOOPY YacTOT BEICOKOUACTOTHBIX KaHAJIOB ¢ynkuig KA BHHUND
0 JIMHUSM 3JiekTponepeaauun 35 - 750 kB» | (mpuitomonepenasad,

nepeaada KOMaH[
aBTOMATHUKH)

6 | Ha3sa Poc.: «TumoBsle TEXHUYECKHE Oyukuis [TPM/], BHUUD
TpeboBaHus Kk anmnaparype BY cBs3n» ¢ynkuig KA
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Honatok 3. CymicHa pooora OPIOH J1d3 ta L60 General Electric

Hanamrysanus JI®3 B npuctposix OPIOH JId3 ta L60 General Electric mist cymicHOro 3axucty

JjmHii HaBeneHl B TaOmUIl

3.1,

cxema miakimoueHnHs L60 General

Electric no BY-

npuiiomonepenasaua OPIOH VII3A — na puc./13.1, koudirypartis BHyTpiniaboi goriku L60 General

Electric — na puc. /13.2.

Tabmuus J[3.1 - HanmamryBauus JI®3 B npuctposx OPIOH JI®3 ta L60 General Electric mis

CYMICHOT'O 3aXHCTY JIiHii.

[Tapamerp

OPIOH Jd3

L60 General Electric

CxeMa JIOriku

2TL-TR - SPC - 2FC

[TonspHicTh MaHITTYIIALIT

«- HaITBXBUJI»

«- HaIBXBUJID» )

/0,25...2,50), A

Maninymsuis, K 2,0...12,0 0,08...0,252
Kyt Phi 6k, rpan 45...90
Kinpkicts may3 BU curnamy 1...5 23
Curaana MaHITysIAil IL+k*12 I1+12/k
Yy 12-11/k 12-k*11
KyT 3aTpuMku MaHimynaumii, rpaj +32 9 0
(0,05...15,00)
H HP IMaHil’[. N 2...1 N 0.
yer IIPAL /(0,25...75,00), A 0,02...1500 8.0
0,50...5,00
ITyck ITPM: ctpym I1 /(2(5’0 5s ’()0)) A 0,02...5,00 B.o.
0,05...0,50
ITyck ITIPJ1: ctpym Io ©, 50) 0,02...5,00 B.0.

Honarkosuit myck [1P]] curaanom noriku

Bin pene omopy 3 cryneni
/13 3 G;10KyBaHHSAM IIpH
HECIIPaBHOCTI K1

Bynp sikum, B TOMY uucCIi
Bia 3 ctymneni /I3 3
OJIOKYBaHHSIM NIPU
HECIIPAaBHOCTI K1

/(2,50...25,00), A

HaTpyru -
L (0,05...15,00)
ITyck AP3: lyanin. 1(0,25...75,00), A 0,05...15,00 B.oO.
1,00...10,00
ITyck Ad3: crpym I1 /(5( 60 50 (;O))A 0,05...15,00 B.o.
[Tyck Ad3: crpym I (0,50...5,00) 0,05...15,00 B.0.

JonatkoBuii myck JId3 curnaiom Joriku

Bin pene omnopy 2 crymneni
/13 3 6110KyBaHHM IIpH
HECIIPAaBHOCTI KiJI

HaIpyru

Bynp sikuMm, B TOMY YuCITi
Big 2 cryneni /I3 3
OJIOKYBaHHSM IPH
HECIIPAaBHOCTI KiJl

HaIpyru

Acumerpist kanaiy 1 (2) 87PC (L60)

Butpumka gacy kanany 1 (2) 87PC (L60)

BU-nakeru B OPIOH JI®3 Ta VII3A dopmyroTbcs
0JTHAKOBO, TOMY JIOJAaTKOBOTO CUMETPyBaHHS HE

BHUMAararOThb

3aTpuMKa IyCKy 3aXUCTY, MC

15,0 (dikcoBane)

’ 15,0 (pekoMeH1yeThC)
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[Tapametp OPIOH @3 L60 General Electric

I1 P11 (B .

OALOBIKCEHIT nycgy Al (Burrpinmica acy 500 (cixcoBane) 500 (peKOMEHTyEThCS)
ckuaanns nepenadi TX), Mc
3 0 I1

anI/Il.\/IKa anantuBHOro 01okyBanHs (ITyck 20...200 0.. 65535
nepexizHoro GJIOKyBaHH:), MC
q 5

ac  nii al[aI‘ITI/IBHOI‘O JIOKYBaHHSI 20...200 0.. 65535
(CxkumaHHs IepexiTHOTO OJOKYBaHHS ), MC
ITyck P3 (koHTaKT) - Po3mukarounii
3ynuHKa (KOHTAKT) - 3aMuKaounii

1
2)

- I1S1 YCTaBKa BU3HAYaeThes cxemoro minkimoueHds L60 qo YII3A.
— koedinienr K mns L60 BusHauaerhes sk 3BoporHa Benmwuuna (1/K), mo xoedimieHTy
MaHimyssnii, BcranosineHoro B OPIOH J1®3.

9 — nus L60 BcramoBmoeThes sk KoedimienT miummsaunka «COUNTER 1» B koHGirypamii
BHYTPIIIHKOT JTOTiKK (pHc. [[3.2)

#) _ Ha mmifcTaBi 1OCIIHKEHHS yMOB CyMiCHOT pOGOTH BCTAHOBJICHO, 1110 TIPH OJHAKOBUX YCTaBKAX
KyTa 3aTpUMKH MaHinynsauii curHan B L60 Biacrae Ha 1,8mc (32 rpagycn).

5 _ 119 ycTaBKa BCTAHOBJIOETHCS B HamamTyBaHHAX YII3A Ta BiImoBinae peKOMeHIOBAHMM

cxemi migkimoueHHs (puc. [13.1) ta BHyTpimHii koHpirypamii (puc. [13.2)
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B7PC SCHEME LOGIC
B3P SOURSE 1 SCHEMES 2TL-TR-SPL-2FC
D = w__ >
(. L] AT Lij r Eerl'_mg ___________ Paranetr |
I
. Y———1 T FUNCTION: Enobled
( 4 > | screve secr: 20L-TR-SPL-2FC |
| SWGNAL SOURCE: Two Sources Currenf |
| SIGNAL: MIED 1 2-KL1
B7PC SOURSE ¢ | MXED SIGNAL K: (18] |
| MIXED SIGNAL REFERENCE ANGLE: Odeg |
( W F——— W > | oL Pk Lz |
| FOH PICKLP: 024pu | BIPC Op 33
( B F———1 B> | 670 FOH SUPY: oF
| ASYMMETRY CHE 00ns |
( I3 F—--1 L > | ASYMMETRY CHZ: 0oms |
| PHASE DELAY CHE: ooes
| PHASE DELAY [H2: 0ons |
| R VLT CHE wr
L60 DSP CARD Seting Paranetr et | | Nycx 193 |
G7PC 1 RX VOLT: 0y P :smm CONCIDENCE TIMER: i : Cemmo 3 3
BIPL RrP — — — VIPPILKUP W = | STABLITY ANGLE: Gy | INDICATOR 19 -
BIPL RN — — | vivPCKP ows - —— e ey L e o @9
l 87°C S5TOP Tz OFF : Fe———— 9
| 87°L Tx RESET DELAY: fas | (P Loicked
RESET DELAY: 0 ns
PH OIST 22 PKP P | Toansenr e omes |
PL PO i | TRANSEENT RESET: L |
GND DIST 22 PKP [0 o e > 1 s e unao: Dmse |
| TRGET: Setf-Reset | (___ 8P FON Op 32
s Enctiedig|

MarinyasoBanul nyck
nputioMonepedaBaqa Bid knanku

CONT INPUT 6D
T,,v:[n_rmf: T3

EVENTS:  Disabled |
Hic_|THRESH:  t86vds | MANIP PUSK On (Hic)

AUX FOL (V02) On

BTPC FOL Aux >

PH DIST Z3 PKP

( ti-speedcont 1 —— oFF |

GND DIST 23 PKP

( ti-Speed Cont 2 ———— 0FF |

_LéD (PUSHBUTTON 7) ON |
DFZ (PUSHBUTTON 9) ON

TRANSMIT LOGIC L60 DSP CARD

————— F—1 87PL T4
————— =T 87PC Tu

BLK OFZ (V03) On

Pucynok J13.2. — Kondirypartis Baytpimaboi toriku L60 General Electric mpu cymicaomy Bukopuctanti 3 OPIOH JI®P3 (rioyatok)
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| Podoma 4®3 |
POSTTIVE v DFZ NA SIGNAL (PUSHBUTTON 10) OFF [ond NOICATOR 21 —
ai
| 0N SHOT | [and | COUNTER 1 RABOTA DFZ (v07) On @
23 g7eL Op ar
, COUNT SET (V04) O 5 ,--—7—
= LATCH 1 LRE_ _Lotced
LED IN SERVICE
L (B70C_ COUNTER (CNT) EQL Set
54 BPCFOLOp [G7 | COUNT RESET (V05) On s> NOT (Garcn 10}
. SO——@ o to Prosl 55 _BIPCEOHOp ~o L1 RESET (VO8) On_
’7 ’ l Podoma 93 Ha cuzvHan |
— INDICATOR 20 N
ai
DF7 0P SIGNAL (VO8} On o @ =
DFZ NA SIGNAL (PUSHELITTON 10) ON UIeE_ Lafcred |
NOT
TRP QUTPUT 0P PUSK UBZA V9) O | Myc Y134 |
INDICATOR 17
50ns
87°C FOL 0p @"
nif: o
LATLH 2 [ Mycx YA |
5t ONT OUTRUTS 6 _—_
NOT TMER 2 W‘ (Lalch 2 On’ Wﬂﬂj 7 =
[>o S0 @ | RESET PUSK UPZA (VOTD) On = e e\ |
- B L
| Jynukka Y3 |
INDICATOR 18 -
Operand > @
‘ Jynurka nputomonepedabaya | LDPE_ Latenes |
Bid soBHiumbozo [PBB, 3HP
CONT INPUT 60
e T wesrmwamnn .
! STOP UPZA On (Hee) }—— - CONT OUTRUTS 68
2 |THRESH:  tvies_| ?ﬂ STOP UPZA (VO13) On S5
TRIP ZNR (v012) On @ _______ _‘
- | MAME: OSTANDY. LIPZA
L60 (PUSHBUTTON 7) OFF T 1o e O 1P .
OFZ (PUSHBUTTON 9) OFF

Pucynox J13.2. — Koudirypariist Baytpimaboi goriku L60 General Electric npu cymicHomy Bukopucranni 3 OPIOH JI®3 (3akiHucHH:)
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Joaarok 4. Ilepenik kanaJiB peecTpanii BHyTPilIHBOI0 ocuuaorpaga

Howmep Ha3sa xanany [Ipu3HaueHHs kaHATy
KaHaIy

1. Ua Hampyra daszu A

2. Ub Hanpyra ¢asu B

3. Uc Hanpyra ¢asu C

4. 3U0 Hanpyra Hy1b0B0i OCi10BHOCTI

5. la Ctpym dazu A

6. Ib Crpym dasu B

7. Ic Ctpym™m ¢asu C

8. 310 CTtpyM HyJIBOBOI HOCIITOBHOCTI

9. 12 CtpyM 3BOPOTHOI MTOCITIIOBHOCTI

10. Imanip CtpyMm maHinynsii (koMOIHOBaHUIN CUTHAN)
11. VChOgib Orunatoua BU-curnamy

12. OTKL Bumknenns

13. Zaborona_TAPV 3abopona TAIIB

14, Kontr_Q2 KonTpons pexumy Q2

15. Kontr_Q1 KonTpons pexumy Q1

16. Pusk_ShAPV ITyck IIIATIB

17. Tryv_Nesim KonTpons TpuBaioi HECUMETPHYHOCTI
18. RPV PIIB

19. RPO PIIO (nosepuenus bK)

20. Pusk_AP ITyck ATl

21. Vvod_OP Bsenenns OI1

22. Vvod DFZ Beeaenns 13

23. Pusk_PRD_I1 Iyck TP 11

24, Pusk_PRD_I2 [Myck ITPJT 12

25. Pusk_PRD_3I10 [yck TP 310

26. Pusk_PRD_dl/dt [Tyck TP mo dI/dt

27. Zovn_Pusk_PRD 30BHINIHIN TyCK MTepe1aBayda

28. Zovn_Stop_PRD 30BHINIHIN CTOI epeaBaya

29. Stop_PRD 3arajibHa 3ynMHKa NepegaBada

30. Manipul. Maminyssitis

31. Pusk_PRD Ilyck nepenaBaua

32. VCh_PRM BuxigHuit curHan npuitmaya

33. VCh_PRD Buxigauii curaan nepenaBada

34. Pusk_DFZ_I1 ITyck AD3 11

35. Pusk_DFZ_I12 [Tyck AD3 12

36. Pusk_DFZ_3I0 ITyck AD3 310

37. Deblock_3I10 Jle6nokyBanns 3a 310

38. RNP_PO CrpaifoBanHsi pese HamnpsMKY [OTYXHOCTI HYJIbOBOT

MOCJIIIOBHOCTI
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Howmep Ha3sa xanany [Ipu3HaueHHs KaHATYy

KaHaJTy

39. RNP_P2 CrnpamroBaHHsg pelie  HampsSMKy IOTY>KHOCTI 3BOPOTHOI
OCJIITOBHOCTI

40. R_CA CrpaitoBanHs pene onopy KoHtypy C-A

41. R_AB CrpantoBanHs pesne onopy KoHTypy A-B

42. R_BC CrnpartoBanHs pese onopy KoHtypy B-C

43. Deblock_DFZ Jle6nokyBanus 13

44, Nespr_ RCA_DFZ TpuBane crpartoBaHHs pese onopy KoHtypy C-A

45, A_block CrpaitoBaHHs aJaiTUBHOTO OJIOKYBaHHS

46. Pusk_DFZ [Tyck AD3

47. Rob_DFZ Crpamtoanns J[P3

48. Avtomat TN Astomar TH

49. Block _3U0 Hecnpasuicts nanitoriB BumiproBanus 3UQ (0110k)

50. Rob_KLN/K CrpamtoBannst KJIH "3ipka - TpuKyTHUK"

51. Rob_KLN/S CrpamtoBannst KJIH 3a cuMeTpruHUMHE CKIIaIOBUMUA

52. Block_U Hecnpasuicts nanitoriB BumiproBans ~U (6110k)

53. Vvod _SDZ Beeaenns CJ13

54, Vvod_SZNP Beenenns C3HIT

55. Comp_1st_SZNP C3HII kommaparop 1 crymneni

56. Comp_2st_SZNP C3HII kommapatop 2 cTymneHi

S7. Comp_3st_SZNP C3HII xomnapatop 3 cTymneHi

58. Comp_4st_SZNP C3HII xommapatop 4 cTymneHi

59. Dozvol_ONP CrpalitoBaHHsl OpraHy HamnpsiMKy HOTYXHOCTI, 10 JO3BOJISIE
(OHI)

60. Block_ONP ChpaifoBanHsl 0JIOKYIOUOT0 OpraHy HampsIMKy MOTYXHOCTI
(OHI)

61. Pusk_1st_SZNP [Myck 1 crynmeni C3HII

62. Pusk_2st_SZNP [Myck 2 cryneni C3HII

63. Pusk_3st_SZNP [Tyck 3 crynmeni C3HII

64. Pusk_4st_SZNP ITyck 4 cryneni C3HIIT

65. Rob_1st SZNP CnparroBanns 1 cryneni C3HIT

66. Rob_2st_SZNP CrpawtoBanns 2 cryneni C3HII

67. Rob_3st_SZNP CrpawtoBanns 3 cryneni C3HII

68. Rob_4st_ SZNP CnparroBanns 4 cryneni C3HIT

69. Rob_SZNP_AP CrpamtoBannst C3HII 3 aBToMaTHuHUM niprckopeHHsM (AIT)

70. Rob_SZNP_OP CrpamtoBanns C3HII 3 onepatuBHuM npuckopenusm (OIT)

71. Vvod_DZ Bsenenns /13

72. Pusk_BK_I2_g ITyck BK 3a 12 (rpy®0.)

73. Pusk_BK_I2_ch ITyck BK 3a 12 (uyT.)

74. Pusk_BK_I1_g ITyck BK 3a I1 (rpy06.)

75. Pusk_BK_I1_ch ITyck BK 3a I1 (uyT.)
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Homep Hasga kanany [Ipu3HaueHHs kaHaTy
KaHaITy

76. Block_BK BK 6okyrounii

77. Dozvol BK BK kouTpoIoroumii

78. Comp_1st_ DZ 13 xommaparop 1 crynesni

79. Comp_2st_ DZ 13 xommaparop 2 cTyneHi

80. Comp_3st_ DZ 13 xommaparop 3 cTymneHi

81. Pusk _1st DZ ITyck 1 crymeni /I3

82. Pusk 2st DZ shv ITyck 2 crymeni /I3 (mBHaKa)

83. Pusk _2st DZ pov ITyck 2 crymeni /I3 (moBisibHA)

84. Pusk 3st DZ ITyck 3 crymeni /13

85. Rob_1st DZ CnpamroBanns 1 cryneni /I3

86. Rob_2st DZ_shv CrpamtoBanns 2 cryneni /13 (mBuaka)

87. Rob_2st DZ_pov CrpamtoBanns 2 crynesi /13 (moBinbHA)

88. Rob_3st DZ CrpamtoBanns 3 cryneni /13

89. Rob_DZ_AP CrpamtoBanns /13 3 aBromatnaauM npuckopeHssiM (AIT)
90. Rob_DZ OP CrpamtoBanns /13 3 onepatuBHuM npuckopenHsM (OI1)
91. Vvod_SZ Beenenns C3

92. Comp_A_SV CrpymoBa Bifciuka kommaparop A

93. Comp_B_SV CrpymoBa Biaciuka kommaparop ¢B

94, Comp_C_SV CrpymoBa Bizaciuka kommaparop GC

95. Rob_NSV CrpalftoBanHsl HECEJIEKTUBHOI CTPYMOBOI BiJICIUKH

96. Rob_SV CrpaitoBanHsi CTpyMOBOI BiJICIYKH

97. Comp_A_MSZ MC3 xomnapatop GA

98. Comp_B_MSZ MC3 kommnapatop ¢pB

99. Comp_C_MSZ MC3 xommnaparop ¢C

100. Pusk_SZ ITyck C3

101. Rob_MSZ CrpamtoBanns MC3

102. Rob_MSZ_OP CuparmroBanus MC3 3 onepatuBHUM nipuckopeHHsM (OI1)
103. Vvod _PRVV Beenenns [IPBB

104. Comp_A_PRVV [IPBB xommnapatop pA

105. Comp_B_PRVV ITPBB komnapatop ¢pB

106. Comp_C_PRVV ITPBB komnapatop ¢pC

107. Pusk_PRVV_vid_DFZzZ/SDZ | Ilyck I[TPBB Bix A®3/CA3

108. Pusk_PRVV_vid_RZ [Tyck IIPBB Binx pe3epBHuX 3axuctiB P3 (30BHINIHII ITyCcK)
109. Pusk_PRVV_vid_DZSh [Tyck TTPBB Bix 3111

110. Pusk_PRVV ITyck ITPBB

111. Rob_PRVV CnpamtoBanns [IPBB «B cxemy»

112. PRVV _na_sebe CupamroBanns [IPBB "na ce6e"

113. PRVV _vid_DZSh Crparroanns [TPBB Big JI3111

114. Vvod_ZNR Beenenus 3HP

115. Comp_ZNR Komnaparop 3HP
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Homep Hasga kanany [Ipu3HaueHHs kaHaTy

KaHaITy

116. ZNF 30BHINIHIN curHal He iepemMuKkanHs ¢a3 (3HD)
117. Pusk_ZNR ITyck 3HP

118. Rob_ZNR CrpamtoBanns 3HP

119. Vvod_NZNR Benenns necenekrusHoro 3HP (H3HP)

120. Comp_NZNR Kommaparop H3HP

121. Rob_NZNR CrpamtoBanns H3HP

122. Comp_Tryv_Nesim Kommaparop KOHTpOIIIO TpUBAIOi HECUMETPUYHOCTI1

123. Pusk_PRD_Imanip [Tyck I1P/] 3a kOMOIHOBAaHMM CHUTHAJIOM MaHIMyJISAIT
124, Pusk_PRD_U2 [Tyck TP/ 3a U2
125. Pusk_DFZ_Imanip [Tyck 1dP3 3a KOMOIHOBaHUM CUTHAJIOM MaHIIYJISAIIT
126. Pusk_DFZ_U2 [Tyck Ad3 3a U2
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