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1. TEXHUHA BE3ONACHOCTH

1.1. O0uue Mepbl 6€30MACHOCTH.
He Brutrouats HOPMAJIU3aTop A0 O3HAKOMJICHUA C JAHHBIM PYKOBOACTBOM I10
OKCILTyaTalu.
Bo I/1366)KaHI/IG HECUACTHBIX CIIY4aCB U BbIXOJ4 U3 CTPOA HOpMaAJIMU3aTropa,
MOHTAX H ITOJKITIOYCHHUE TOJDKEH MPON3BOANTD KBUTH(DUIMPOBAHHBIN ITEPCOHAI.

1.2. MepsI no:xxapHoii 6e30acHOCTH.
He nmomyckaercsa »kcmayaTamus HopMaiaui3aropa BOIU3H
JICTKOBOCIIJIAMCHAKOIIUXCA MATCPUAJIOB. He OJONMYyCKAa€TCA HaKpPbIBATh
HOPpMAaJIN3aTop, a4 TaK )K€ NIEPCKPbIBATH BEHTUIALMOHHLIC OTBEPCTHA.

1.3. MepblI 2/1eKTP00€30NaCHOCTH.
3anpemaercs
- 3KCIUTyaTUPOBaTh HOPMAJIM3ATOP C HAPYIICHHOW U30JIALUEN TOBOIAALINX
MPOBO/IOB.
- OKCILTYaTUpPOBAaTh HOPMAJIN3ATOP 0e3 3a3eMIIEHUS
- KacarbCsl pyKaMH 3JIEKTPUUECKUX COSAUHEHUM
- DKCILTyaTHPOBaTh HOPMAIM3ATOP B CHIPBIX M 0COOO0 CHIPHIX TIOMELICHHSX.
Hopmaismmsarop nocrasiasercs B cOCTOSHUM cooTBeTcTBy0IeM IITh.

! BHUMAHUE !

I Kateropuyecku 3afpemacTcsi MQAKIIOUCHHE HArPy3KH, MPEBBIIIIONICH
MOIIHOCTH P, 'HOpManu3zaTtopa IMpH COOTBETCTBYIOLIEM YpPOBHE
HaIpsHKSHUS, 1711 HEMPEPhIBHOM padoThl 60s1ee uem Ha 30 cexyH!

I 3anpernaercst MPOU3BOAUTE MYCK JABUTaTelIeld MOMHOCTRIO Oomee 0,2*P, .
IIPU COOTBETCTBYIOLEM YPOBHE BXOAHOTO HATPSIKEHUS,

I 3anperaercs BCKpbIBATH allliapaTt, HeOTKJIFOYHB €ro OT ceTH!

| BanperaeTcst BCTaBIsATh B BEHTHISHHUOHHBIE OTBEPCTUSI HOpMAalIM3aTopa
MMOCTOPOHHHUE IPEIMETHI!

I He mpon3BomuTH Iy cK HOpManu3aTopa panee 20cek. mocie OTKIFoueHs !

2. ROMNNEKT NOCTABRH

Hopmanu3zatop ceTeBoro HanpsiKeHus | .
PykoBOICTBO 10 dKCILTyaTanuu | mT.
CuHXpoHU3aTOop (10 TOMOJIHUTEILHOMY 3aKa3y) 1 mT.
YrakoBouHas Tapa 1 mT.




3. KPATHOE TEXHHWYECKOE ONHCAHME

3.1. [IpuHuun padoTbl HOPMAJIU3ATOPA.

KOHCTpYKTHBHO HOPMaM3aToOp BBIIOJIHEH B METAJUIMYSCKOM KOpITyce
NPSIMOYTOJIEHON (POPMBI, KOTOPBII TMO3BOJISIET IKCILTYaTHPOBATh €0 B HAIIOJIHHOM
Bapuante. [llaccu HopMam3aTropa npencTaBiseT co00i KOHCTPYKIIUIO, CBAPSHHYIO
U3 TPSIMOYTOJBHBIX mpoduieli, o0pasyromrylo deThlpe OTceKka. TpH oOTceka
3aIlOJTHSIOT CHJIOBBIMHU OJIOKaMH, TI0 OJJHOMY OJIOKY Ha (a3y. B deTBepThiii oTCeK
CMOHTHPOBAHBI: IMEPEKIIIOYaTeNlb pekuMa (a3, aBTOMATHUCCKHE BBIKIHOYATEIN
MaKCHUMaJIbHON TOKOBOM 3aIlIUThI, HIN(POBbIE HHIUKATOPHI, KAXKI0H U3 (a3, a Tak
K€ TI0 JOTOJHMTEIHHOMY 3aKa3dy MOKET KOMILIEKTOBAaThCS CHHXPOHH3aTOPOM
(YCTpOWCTBOM 3alllMTHI OT HEMOJIHO(A3HOTO pexnma paboThl  Tpex(dazHbIX
Harpy3oK).

Ha xopnyce Hopmanm3aropa (puc. 2) pacIoioKeHHl :
! uHpOpManMOHHAs MaHeIb KXol u3 Tpex (a3 , ee Ha3HAYCHUE OMUCAHO B
nyHkrax 5.3,5.4u 5.5;

! mepexsrodareb pexuMa paboThl «CTAOMIN3AIINS - TPAH3UTY;

| aBTOMaTHYeCKHE BBIKIIOUATEI MaKCUMAaIIbHON TOKOBO 3allUThI;

! He3aBUCHMBIC PACIICITUTEIIN;

! BXOIHOW W BBIXOAHOW KaOENBbHBIN 3a)KUM Ha 3aJHEH CTEHKE HOpMalIM3aropa
(puc. 2) (na Hopmanmuzatope HHCT-3x33400 Bo3MOXKHO PaCIONIOKESHUE KaOSIbHBIX
3KMMOB Ha OOKOBOM CTEHKE);

| KOHTaKT 3a3eMJICHUSL.

OynknuonansHo HopMmanmzarop HHCT cocrout u3 Tpex ongHodasHBIX
CTaOMIN3aTOPOB HAMPSHKEHUS BOJBTON00AaBOYHOTO THITA, KAXKIBIH W3 KOTOPHIX
COCTOMT U3 aBTOTpaHC(OpMaropa, CHIIOBBIX IOJYNPOBOIHUKOBBIX KJIOUEH, U
KOHTpOJIepa (PUCYHOK 3).

KoHTpomep, B COOTBETCTBUM C pe3yidbTaTaMH H3MEPEHHN BEITMYMHBI
BXOAHOTO HAIPSDKCHHSA, IEPEKII0YaeT CIJIOBbIE KIIOYH BBIBOJAOB OOMOTOK
aBTOTpaHcopMaTopa, TMOAJNEPKUBAs CTA0WIBLHOE HANpsHKCHWE Ha BBIXOJC

HOpMaJIn3aTopa.
Fpa(l)I/ILICCKa}I 3aBUCUMOCTD BBIXOAHOI'O HAIPSPKCHHUA OT BXOAHOI'O
Ussixoonoe
Unon / AU
y/ AU
__ AU 0
A Unom 100 %
Usexoonoe
Uminn 220 Umax Uomxn

Pucynok 1. Obmas nuarpamma paboTsl HOpMaIH3aTropa.



ABTOMaTHYECKHE BBIKIIOYATEIN

MaKCHMMAaJIbHOW TOKOBOH 3aIIMTHI KaX10U U3 (a3

HeszaBucumslii pacuenuTens Kaxaoi u3 ¢asz

Ludposoii nEIMKATOP KaXKTOM U3 Tpex (a3

[Nepexrouarens pexxuMa paboTsl
“Crabunusaius-TpaH3ur”

CuitoBble OJIOKH KaX<1oil u3 (a3

Pemrerka BeHTHISITOPA

Pucynoxk 2.06muii Bua HopMamMszaropa.



U,, - BXOJHOE HaNpsKEHUE
Hopmasmu3zarop U, . - BLIXOJTHOE HaIpsKEHUE

S - CHJIOBBIE CHMICTOPHBIE
KITFOUH
I A - KOHTPOJIJIEp HANPSDKEHUS

) U

Pucynok 3. ®yHKIIMOHAJIbHAS CXeMa HOpMaJIM3aTopa

3.2. Haznayenue u BUALI 3a1MT.
3.2.1. 3auwguma om noevIUIEHHO20 HANPAICEHUAL.

B cnydae aBapWiHOTO TPEBHINICHHWS BXOXHOTO HAMpPsIKeHUsl (BBIIIE
3HA4YCHUA YKAa3aHHOI'0 B MapaMcCTpe U ”mm) KOHTPOJUICP OTKIIOYAC€T BCC CUJIOBLIC
KITFOYH, TEM CaMbIM, 00eCTOUMBas Harpy3Ky, He Oomnee ueMm 3a 20 mc. [1pu cHMxeHnn
BXOIHOTO HAIpPsHKCHHMS J0 pabodero ypoBHS HOpMaim3aTopa MOIAKIIOYCHHE
Harpy3KH IPOVCXOAUT aBTOMaTUIECKH.

I[OHOHHHTCHLHLIﬁ KOHTPOJLICD, HE3aBUCUMBIA OT OCHOBHOT 0, KOHTPOJIMPYCT
BBIXOIHOE HAMps’KEHHe, €CIIM ero ypoBeHb MpeBbICUT 245B (perymupyemsrit
napaMerp), MPOHM30iAeT MOJHOE OTKJIIOYEHHE HOPMaln3aropa, MyTeM
Cpa6aTBIBaHI/IH HE3aBUCUMOI'0 paCHCIIUTCIIA, MCXaHHYCCKM COBMEIICHHOIO C
aBTOMAaTUYECKHUM BBIKJIIIOUarejaeM. BximioueHue B 3TOM ClIy4ae HCO6XOI[I/IMO
MMPpOU3BOAUTL BPYUHYHO. KOHTpOJ'IL OCYHICCTBIISICTCA U B PEIKUMEC <<CTa6I/IJII/I3aLU/I$I» n
B PEKUME KTPAH3UATY.

3.2.2. MakcumanvHnas mokoeas sauiuma.

B HOpMaJIN3aToOpe MNpEeAYyCMOTpCHAa MaKCHUMaAJIbHAss TOKOBas 3alluTa
(aBTOMATHYECKUI BBIKJTFOUATEIb).

3.2.3. 3auguma om npesviuieHus MOUHOCHU.

B HopManuzarope npeaycMOTpEeHa 3aliuTa OT MPEBBILIECHHUS MOIIHOCTH
Harpy3kd. BbBIXOIHOH TOK KOHTpOJMpYETCs Jar4ukoM Toka I, mepenaronmm
HH(POPMAIIMIO Ha KOHTPOIIeEp A 0 MOIIIHOCTH HArpy3KH.

B CjIydya€ MNPEBLINICHHUA MOIIHOCTHM  CBBIIIC AOOIIYCTUMOIO IIpEaciia, Ipu
COOTBCTCTBYIOLICM YPOBHC BXOAHOTO HAIIPSAXKCHUA, pa60Ta yCTpOfICTBa
OmoKHupyeTcs.



3.2.4. 3auyuma om nepezpeasa.

B HOpMmanm3aTope yCTaHOBJICHA TEIUIOBas 3allMTa, OJOKHpYoIas padoTy
YCTPOMCTBa TPU TPEBBIICHHN JOIyCTHMOTO Ipeaeia TeMIepaTyphl CHIIOBBIX
SJIEMEHTOB M CHJIOBOTO TpaHcdopmaropa. Jlarymk Temmeparypbl BBINOJHEH Ha
TEepMOpE3UCTOpPaX, YKPEMICHHBIX HEMOCPEACTBEHHO Ha O0OMOTKax
TpaHcdopmaTopa U Ha OXJIAJMTENEC CHIIOBBIMHU dJieMEHTaMH. [IpH MOBBIIICHUH
TemIieparypbl OOMOTOK W Ha OXJIQJUTEJe J0 OmacHoro yposHs. Hopmamusarop
OTKJIFOYaeTcs. Takoe COCTOSHHE COXpaHSAeTCs J0 TeX MOp, MoKa OOMOTKH H/WIIN
panuarop He OXJIAAATCs J0 Oe30IMacHON TeMIlepaTypsl, IOCIe YeTo HOPMaIU3aTop
BKJIFOUYMTCA aBTOMAaTHYECKU. B HEKOTOPBIX MOIENSAX MPEAYCMOTPEHA YCTaHOBKa
BEHTUJISITOPA [Tl TIPUHYAUTEIBHOTO OXJIAXK/ICHHS CHIIOBBIX SJIEMEHTOB.

3.2.4. 3auquma om HenonHoPaznozo pexcuma 011 mpexgaznplx
HA2PY30K U 3auiimvl 0N REPEHANPAICEHUA NO 6bIXO00).
3amura oT HEemoMHO()A3HOTO peXXuMa padoTHI sl Tpex(a3HbIX HArpy30K
peanu3oBaHa OJIOKOM CHHXpOHHW3alH (puc. 4), KOTOPBIH MOHTHPYETCS BHYTpHU
CTOMKHM HOpMalln3aTopa MO JONOJHHUTEIBHOMY 3aKasy.. JlOmOJHHTENbHBIH,
HE3aBHCHMBI OT OCHOBHBIX KOHTPOJUICPOB KXIOH M3 (a3, pene KOHTpois (a3
KOHTPOJHPYET BEINYUHY, HaJINYHUEC BBIXOJIHBIX HaHpH)KeHI/Iﬁ " TPaBUIIBHOCTDH
MOCJEN0BaTeILHOCTH  uyepegoBaHus ¢a3. B ciaydae oOHapyKeHHBIX
HECOOTBETCTBHH Harpys3ka IOJAKJIIOYEHHAas dYepe3 NycKaTedb OJoka
CHHXpOHM3aTopa OyaeT OTKIYeHa. BKio4eHWe Npu 3TOM INPOHMCXOAUT
aBroMaTHdeckd. KOHTPOIb OCYIECTBISETCS W B PEKHME ‘‘cTabmim3arnus’ W B
pexXHMe “TpaH3uT .

K Harpyske
: Fe---Q-0 -0 -
L1 Oo— N Y ! Myckatens '
L2¢_ % v T | _ 1
L30— % A .:. I k ﬂ \ 1
' S O \%4 |
Ne— e S S

OT HopmanusaTopa

Pucynok 4. [IpunnunuansHas cxema OJ10Ka CHHXPOHU3AIIUH.



4.N0ATOTOBKA K PABOTE H NOARNIOYEHHE

4.1. O0mue MOJOXEHHUH
! BAJKHO!

1. He mpou3BOaUTh MOAKIIOUEHUE HOPMAJIM3AaTOpa 10 O3HAKOMIICHUS C JaHHBIM
PYKOBOJICTBOM ITO SKCILTyaTaIl|H.

2. He BKITIOYATh HOpPMAIU3aTOp JO O3HAKOMIICHHUS C JaHHBIM PYKOBOACTBOM IIO
AKCILTyaTaInu.

3. Bo u30exxaHue HECUACTHBIX CIy4YaeB M BBIXOJA W3 CTPOS HOPMAaIU3aTopa,
MTOIKITFOUEHIE JTOJKEH MPOU3BOANTH KBaTHU(PUIIMPOBAHHBIN IEPCOHAI.

4. OCHOBHOH BBOJHOH aBTOMATHYECKHM BBLIKJIIOYATEIh MAKCHMMAaJbHOM TOKOBOM
3alUThl 00bEKTA OJIKCH OBITh PACCUYMTAH Ha OOJIBININI TOK, YeM aBTOMATHUYCCKUN
BBIKJTIOYATEh HOPMAJIU3aTopa.

! BHUMAHMUE !

YcTaHaBIHBaNTE HOPMAIA3ATOP B CIIEIIHAIEHO OTBEICHHOM JIJISI TOTO MECTE HE
JIOCTYITHOM [T AeTell U KUBOTHBIX. Henv3a ycmanasnueams nopmanuzamop 6
noosanax, na uepoakax, 8 WKaghax, 6 3axKpvIMvIX HUUWIAX CHIEH, 8 CbIPbIX U C
HOGLIUWEHHON 6/1ANCHOCMBbIO 6030YXA NOMeW|eHUAX. YCmaHo61eHHbLIl
HOPMANU3AMOpP 00J12CeH HAX0OUMbCA HA 610Y, K HOPMAIUZAMOPY 0071)HCeH Oblmb
c60000HbBLIL 0ocmyn!

Taxoke He clieAyeT pacrojaraTh HOPMaau3aTop B MOMEMISHHUIX ¢ TEMIIepaTypoit
okpyskaromieii cpenst 6onee 30°C. B moMerieHny, e yCTaHOBICH HOPMAIU3aTop,
HE JIOJDKHO OBITh TOPIOYHX, JETKOBOCIUIAMEHSIONIMXCS, XUMHUYECKH aKTHBHBIX
MaTepHalioB U skuakocted. Kopmyc HoOpManuzaropa HOOMDKEH OBITh HallEKHO
3azemiicH! KoMMyTariMoHHBIE TIPOBOA@: OJDKHBI MMETH COOTBETCTBYIONIYIO
M30JISITAIO M COOTBETCTBYIOIIEE MOIITHO CTH HOpMaIH3aTopa cedeHue (Tadmura 1).

B mecme ycmanosku nopmanuzamopa noGepXHOCHb O0JCHA Obimb U3
HezopIouezo u He nO00ePICUBAIOULE20 20PEeHUA Mamepuana.

! HTOMHUTE !

Hopmanuzamop - 510 TpuOOpP, KOTOPBI MMEET BHYTPU KOpITyca
OMacHoe ISl KM3HM W 370poBbsi HampsbkeHue! Hopmammzatop Moker
HarpeBarhbCsi 10 OMACHBIX TEMIEpPaTyp!

Hopmanuzarop HE0OXOMMMO aKKypaTHO paclakoBaTh U O3HAKOMHUTHCS C €r0
YCTPOMCTBOM W TPWHIUIIOM JEHCTBHSI IO HACTOSIIEMY pPYKOBOICTBY. Ecnm
HOPMAaJIN3aTOP HAXOAWJICS B XOJIOAE WM CHIPOM ITOMEIIEHUH, HY>KHO BbIIep:KaTh
€ro Mpu KOMHATHOI TeMIepaType He MeHee SITH YacoB.

YCTaHOBKY HOPMAJIM3ATOPA HYKHO MPOU3BOAUTH B CHEHHAJBHO
OTBeICHHOM MecTe (5keJIaTeJIbHO BOJIM3U CHJI0BOT0 BBOA), 00ecleduB J0CTYIl
BO3/yXa IS OXJIAK/IEHH S M 3aIIUTY OT MONAaJaHUs BJIaru.



Tabmuna 1. PekomenyeMoe ceueHus kabenst, IMHHOM 110 20 M,
B 3aBHCHMOCTH OT MOIIIHOCTH HOPMAaJIN3aTopa.

Momnocts HOpManu3aropa, P, ., kBT [3x7,03x9,0[ 3x14 | 3x17 | 3x20 | 3x25 [3x33.,4

Ceuenue MEHOTO MPOBOHUKA S MM’ [4x4,014x6,014x10,014x16,04x16,014x25,04x35,0

MoinHocTs HOpManu3aropa, P, kBt |3x3,3

CeueHye MEIHOTO IPOBOAHUKA S MM~ |4x4,0)

4.2. lloak/JIl0ueHre HOPMAJIU3ATOPA HE UMeEIOLIero 0JI0Ka
CHHXPOHHM3ALNHU

OTKIIIOUNTE 3JEKTPOIHEPTUIO BBIKPYTUB MPOOKH WM OTKIIIOYMB BBOJHOH
aBTOMATHUYECKUN BBIKJIIOYATEb MAaKCHMAaJbHON TOKOBOWM 3allUThl, HJIH Ap.
OTKJTIOYAIOIINE YCTPOiicTBa. YOeauTech B OTCYTCTBUM HampshkeHus. [IponsBennre
MOJKJIIOUEHNE HOPMaJIN3aTopa B Pa3pbIB LIEMH MEXIY 3HEPrornoTpeOuTeIs MU U
CEThI0, PYKOBOJICTBYSICh PUCYHKOM 5.

Hopmanuaatop HOHC

o1

BX( Bblxon
AneKTpocUyeTUnK @
Qo] | (Do
i
L,

S
’7?
A> —— A VR A
sond B z e - el
o c> J ‘]/ . L c Keapmupy
0> 0 Pa3oMKHYTb 0

Pucynok 5. I[logkmtoueHre HopMaau3aropa.

COBET

Monmaoicuvie npoeoaa acenamellbHo onpeccosanmsv cneyuailbHoblmu
SUNB3AMU, MO YIAYHUUWUM KOHMAKN, CHU3UN UIU UCKIIOYUNT HAZpes npoeodoe 6
mecme 3aKpenieHus, npe@omepamum Oon Nnojl1oMKuU npoeoda e.mecme 3axcuma.

YcraHoBuTe HOPMAJIN3AaTOP HA TOPU30HTAJBHYI0 INIOBEPXHOCTDL. I[J'lﬂ
MOHTAa’Ka BBINOJIHUTE CJICAYIOne JeHCTBHUSA:
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1. OTKpYTUTHb BUHTBI, CHSTH BEPXHIOIO
KPBIIIKY HOpMaJIU3aTopa.

2. IlponmycTuTh 3a3eMIIIOIINNA TPOBOJ, &
TaK e BXOTHOW M BBIXOAHOHN Kabellb depe3
KaOenpHBIE 3aXMMBl Ha 3aJHEH CTeHKE
HOopManu3aropa (Ha Hopmanuzatope HHCT-
3x33400 BO3MOXHO pacIOJIOKEHUE
KaOeIbHBIX 32KUMOB Ha OOKOBOI CTCHKE).

3. TToaKIIO4HTh 3alIUTHOE 3a3eMIICHUE K
00nTY 3a3eMIICHHSI.
He nymaiime 3azemnenue u 3anynenue!

o Hynesoit
4. TlomkmwoyuTh MPOBOAA CHUIOBOTO Eg TPOBOX
BBOJIa Ha KOHTakKTHl “Bxox” corimacHo ggg
Cl= .

MapKUPOBKHU KJIEMM.

ae e om0 6|0
T =3
Qe o9 H695506

- - = E = =5 5 5
BXOL BbIXOZ

5. IlonkiounTh BEIBOJSIINE TPOBO/IA HA
KOHTaKThl “BrIxon” corinacHo MapKUpOBKHU
KIIEMM.

Hynesoit
HpoBOx

6.YCTaHOBUTh Ha MECTO BEPXHIOIO
KPBIIIKY U 3aKPYTUTH BUHTEI.

11



4.3. Iloak/I04eHre HOPMAJIU3ATOPA UMEIOIIEro 0JIOK CHHXPOHU3AI U

[logkmroueHne B 3TOM ciy4dae MPOUCXOOUT cormacHo 1. 4.2. Otnmuume
3aKII0YaeTCsl JIMIIb B TOM, YTO B HOPMAJIN3aToOpe UMEIOIEM OJIOK CHHXPOHHU3AIHN
peaM30BaHbl JBa BBIXOAA - CHHXPOHH3MPOBAHHBIA (T.e. 3AIUUIICHHBIN) U HE
CHHXPOHHM3UPOBAHHBIH.

Takum 00pa3oM Ha 3Tare MOAKIIOYESHUS BBIBOISIIUX MIPOBOIOB IOSBISIETCS
BO3MOXHOCTh MNHUTaTh OAHO(PAa3HOE DIECKTPOOOOpPYAOBAHHE OT
HECHMHXPOHU3UPOBAHHOTO BbIX0Aa 1, a TpexdasHoe 3IeKTpooOopyloBaHUE OT
CHHXPOHHM3UPOBAHHOTO BBIX0AA 2, YTO OOECIICYHUT 3aLIUTY OT HEMOIHO(PA3HOTO
pexuma ero paboTHL.

BXOO e, BEIXOM 1 BbIXO[, 2

(CVHXPOHN3NPOBAHHbIN,
ATBICTO|ATBICIOlATBICTO
a3a dasa dasa dasa dasza dasza dasa dasa cdaza

4.4. IIpoBepka NpaBUJIbHOCTH NMOAKJIIOYCHUE HOPMAJIN3ATOPOB

Heo0xoqumo 00s13aT€JIbHO NMPOBEPUTH NPABUIBHOCTH MOAKJIKYEHUSA
¢a3pl BBOAA, Mocje NOAKJIOYEHHS He HOJKHO ObITh «00BOIOB» T.e.
HaNpsi’keHHe ¢ BBIX0Ia HOPMAJIM3aTOpa He [JO0JKHO NMOCTYNaTh HAa BXOI.
[Nepexnroyarens pexxuMa paboThl JOKEH HAXOAUTHCS B MOJOKEHUU «TPAH3UTY,
aBTOMAaTUYECKHUI BBIKJIIOYATEIb MaKCHUMAaJIbHOW TOKOBOW 3aIIMTHI B TOJIOKCHUHU
«BoikmoueHo». Bo BpeMss MoOHTaxxa HEOOXOAMMO CIEIUTh 3a TEM, YTOOBI,
MMOCTOPOHHME MpeaMeThl (00pe3ku Kabesiel, KPeméxHbIe DJIEMEHTHI, MEJIKUN
WHCTPYMEHT U T.I1.) HE IOTaJii BO BHYTPh Kopiryca. Bece coequHeHus JOKHBI ObITh
HaJEKHO COEIUHEHBI, MU 3an3onupoBaHbl. [locie ommcaHHBIX BbINIE AEHCTBUN
HOPMaJM3aTop FOTOB K padoTe.

9. JKCINYATALHA HOPMANH3ATOPA
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5.1. BkiroueHue HOpMaJIu3aropa.

[TogkmounTh 3NEKTPOIHEPTHI0 (BKPYTUTh MPOOKH, BKJIOYUTH BBOIHOM
ABTOMAaTHYECKHM BBIKJIIOYATEIh MAaKCHMAJIbHOW TOKOBOW 3allUTBl WMIH Ap.
ycTtpoiictBa). Jlms TpUBEOCHUS HOPMaJIW3aTopa B IITATHBIA PEXUM
(YHKIIMOHUPOBAHHS HEOOXOAMMO BBITIOJTHHUTD CIICAYIONIUE ICHCTBHS ;

1. Ilepexmtogarens peskuma paboOThI Ha JIUIIEBOU /\

NaHEeJU MepeBECTH B IMOJIOXKEHUE
“Crabummzauus’ (1)




2. IMogate Hampsi)keHUE Ha BXOJ
HOpPMAaJIN3aTopa, IepeBels aBTOMATUYECKUI
BBIKJIIOYATEJb MaKCUMalbHOH TOKOBOU
3aIUTHI B IOJIOXKEHUE « BKITFOUEHOY.

Ecnun HOpManuzaTop MOAKIIOUEH MPaBUIIBHO, CO CTPOTMM COOJIIONECHHEM
BCEX BBIILICH3JIOKCHHBIX HHCTPYKLHMH, TO 4epe3 4-8 CekyHA Mmocie Moaadu
HanpspKeHUA (3a 3TO BpeMs MPOBEPSICTCS YPOBEHb HANPSIKEHUS B CETH M BBIOOP
Hapy>KHOM CTYIIEHH! ) HOpMAJIN3aTOP BKIIIOYAETCS.

[Mpn HOpManbHOM (pabovyeM) ypOBHE HampsDKCHHs Ha JIMLEBOW MaHenn
HOPMaJIHM3aTopa 3aCBETUTCS MHIUKATOP (PUCYHOK 6, 7, 8). Uepes 1-2 cekyHns! (3a
3TO BpEMSl KOHTPOJMPYETCS IpPaBUIBHOCTh BhIOOpa CTYIICHHM) Ha BBIXOAHBIC
KJIeMMBI OyJeT MOJaHo cTaGummu3npoBaHHoe Hampsikerune 220B = A%.

5.2. Pe:xumbl paGoThl HOPpMAJIHU3ATOPA.

Tabnuya 2. Pesicumbr pabomsl Hopmanuszamopa.

Ne Pexum Onucanmne

Pexxum, py KOTOPOM HANpPsDKEHUE C BXOAA MOAASTCS
Ha BbIX07 06e3 crabunm3anmu. Mcrnonp3yercs mpu 0oTCYyTCTBUHI
HEOOXOANMOCTH CTaOWIM3alMi WM TP HEUCIIPABHOCTH
HOpMaJu3aTopa

1 | Tpanzur

HopmanbHerit pabounii pexxuM HOpMaln3aTopa, Ipu
2 | Crabunusanus KOTOPOM Ha BXOJ MOJAaeTcs HeCcTaOWIM3MPOBAHHOE
HarpspKeHHeE, a C BBIX0/Ia CHUMAETCs CTaOMIIN3UPOBaHHOE

Pexxum, mpu KOTOPOM MPOUCXOAUT OTKIIOUEHHUE
HOpMaJiu3zaTopa B pe3yJbTaTe MNPEBBIIIEHUS TOKa

3 | ToxoBas 3ammra noTpebngeMoro Harpy3koil, BbIIIe MaKCHMaIbHO
JIOITyCTHMOTO TIPEZIETa, a TAK)Ke MIPH KOPOTKOM 3aMBIKaHUN B
Harpyske
3amura ot Pexxum, TpH KOTOPOM HOPMAJHM3aTOp OTKIIOYAeT
4 | meperpesa Harpy3Ky B pe3ysbTaTe NOBBILIEHHS TEMIIEPATyphl 3JIEMEHTOB

CHJIOBBIX 3JICMCHTOB| BBIIIC MAKCUMAJIbHO JOITYCTUMOTO IIpEacia

PC)KI/IM, nopu KOTOPOM HOPMAJIM3AaTOp OTKIHOYaACT

3amura ot
5 | nepenanpsxerus HarpysKy B pe3yJibTare MOBBIIIEHHS HATPSKEHNS HA BXOJIE JI0
10 BXOTY omacHoro mpezena. [TOAKIIOYEHHE HArpy3Kd MPOUCXOIUT
aBTOMATHUYECKU
3ammuTa or PexuM, NMpU KOTOPOM H3-3a MOBBIIMIEHHOTO
HaNpsKEHUS Ha BBIXOJIE HOPMAJIN3aTOPA IIPOUCXOAMT ITOITHOE
6 | nepenanpsokeHus p 1€ HOp pa nmp it
€ro BBIKJIIOUEHHE. BrilloueHrne HopMain3aTopa HeOOXOAUMO
IO BBIXOIY

IIPOU3BOJUTH BPYUHYIO
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5.3. Ucnosib30BaHue MH(POPMAIMOHHOM NMaHeJIN HOPMAJIU3aTOpPa
NORMIC.

Ha wHpOpManmoHHOH NaHeIH HAaYHET CBETHTHCS HU(PPOBOH HHAUKATOD
(pucyHOK 6), oTOOpakKaroIMii 3HAUYEHWE BXOMHOTO HampspKeHUs.Ha BeIXomHBIC
KJIEMMBI TTOJIaeTCs CTaObMIM3upoBaHHoe Hanpsokenne 220B £ A%.

C moMomIbt0 KHONKH PACTIONIOKEHHON Ha MH()OPMAIIMOHHON MaHEeIH MOYKHO

MepeKIIoYaTh pexuMbl u3MepeHuil. Hipke omucaHbl peXUMbl H3MEpPEHUN U
WHIAUKALMA HOpMaJIu3aTopa.

Tabnuya 3 Pexcumvl uzmepeHuti u uHouKayuu

Haumenosanue
napameTpa

YpoBeHb BXOAHOTO BriBoautces mHGOpMAITHS O YPOBHE
HaNpPsHKEHUS .- .- BXOJTHOTO HAIIPSKCHUS

o] o L]
YposeHp BeiBoguTest mHGOpMaIMs O ypoBHE
BrixogHoro A pMail yp

U ' BBIXOJTHOTO HANPSKEHUS

HaMPSHKSHUS o Ul o Umllo
Usmepenue [D BriBoguTCcs WHpOpPMAIUA O MOIIHOCTH
Momnoctr .4:1 D-' Harpy3Kd NOJKIIOUEHHOM K HOpMaIu3aTopy.

o o L)

Ilocne éxkntouenus nopmanuzamopa, yugposoe maono omoodpasxcaem
6X00H0e Hanpadcenue.3Hauok <I> ¢ npasom HuscHem Y2y yKazvleaem Ha
uzMepenue 6X00H020 HANPAIHCEHUS.

Nanukanus Onmcanue

[udpooit nuuAUKATOP

BbiBOP PEXAMA MHOWKALIAA

MEwatA OTRANE Hr MM ML i
e .

\BBI60p peXMMa MHANKALUK

Pucynok 6. UndopmannonHas nanesb
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5.4. Ucnosib30BaHue MH(POPMAIMOHHOM NMAHEJIN HOPMAJIU3ATOPOB
cepuu SHTEEL u CALMER.

Ha wa(OpMannoHHO! MaHeNW HadyHET CBETUTHCS MUQPPOBOH WHAUKATOP
(pucyHOK 7), oToOpakaroIuii 3HauYe€HWE BXOMHOTO HampspKkeHus.Ha BeIXomHbIC
KJIEMMBI T101aeTCsl CTabHIM3upoBaHHOe Hanpsikerue 220B £ A%.

C mOMOIIBI0 KHOMOK PACIIONIOKEHHBIX Ha IMaHEIH MOXHO TepeKIoYaTh
PEeKUMBI U3MEPEHUHN W PeryiInpoBaTh MapaMeTpsl HopMmanu3aropa. B tabmure 4
OIMCAHO Ha3HAYCHUE KHOTIOK MH(OpMAIIMOHHO TTaHEIH.

Iudposoii nAMKATOP

i E |

LTS
AN

2 3

oo
o

[}

Pucynok 7. MupopmanuoHHas naHeib

Tabnuya 4. Haznauenue kHONOK UHGOPMAYUOHHOU nAHENU .

O06o3HayeHne Hassanue Hasnauenue

[Tpu BkIIFOUEHNY - BEIBOJ MH(D-IINH O
BXOZHOM HaIpsHKEeHUH.

1 HaxxaTHe - BEIBOA UH(-IIUH O
BBIXOZHOM HAIPsOKEHU.

2 Ha)kaTHe - TIOBTOPCHUE LIUKJIA.

[Iepexumtouarens pexxuma
1-Uin/Uout U3MepeHHUii

Bxoonoe nanpascenue/

Buvixoonoe nanpascenue

[Iepextouarens pexxuma 1 Haxarue - BbIBOA HH(-LIUA O MOLIHOCTH.
H3MEpEHHI MOTpeOAeMOoil Harpy3Koii.
Mowrocms (Pout)/ 2Ha)XaTHe - BBIBOA HH(-UUM 0
2 - Po ut/U in max P ” YCTAHOBJICHHOM BBIXOJIHOM HalpsDKCHUU.
ezcyaupyemoe 6bIX00HOE 3 naxatue - BBHIBOS HH -1

nanpsascenue (Uout-ust)/ MakCHMaJlbHO  JOMYCTHMOM  YPOBHE
Pezynupyemoe nanpancerue BBIXOJTHOTO HAIIPSDKEHUSL.
omkawyenusn (Uin max)

3MeHeHre 3HAaYCHHUS B
-+ OOJIBIIIYIO CTOPOHY B PEKHME
Uin max n Uout-ust

W3MmensieT 3Ha4eHe PeryIupyeMoro
napaMerpa B GOJBIIYI0 CTOPOHY

N3MeHeHue 3HaueHUs B

H3zmensieT 3HaueHUE PEryIupyeMoro
- MEHBIITYIO0 CTOPOHY B PEKHME

rnapaMeTpa B MEHBIIYIO CTOPOHY

Uin max v Uout-ust
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B Ta6J'II/ILI€ 5 omnucaHbl PCXKUMBI U3MCPCHUA W PCryJIMPOBKHU MapaMETpPOB

HOpMaJIn3aropa.
Tabnuya 5. Pesicumbr usMepeHull u pe2yniuposKy napamempos HopmManu3amopa
HaumenoBanwue WHIHKAIHS Ornucanue
napamMeTpa

YpoBeHb BXOAHOTO

cib

BriBogutcs nabopmManms o
YPOBHE BXOJIHOTO

HaIIpsKCHUA
Haprl)KCHI/ISI
YpOoBEHB BBIXOJHOTO % @ BriBoaurcst I/IH(bopMauI/m 0
HaIpsHKEHUS F F
p -UO : -'o YPOBHE BBIXOHOTO HaNPSKCHUS
W3mepenue BriBonutcs wmHpOpManmus o
MomnrHocTu U l
oo o /I

MOIITHOCTH Harpy3Kn

Perynupoemoe BeIxonHoe
HaInpsKEHUE

cchl

YcTaHOBIEHHOE BBIXOIHOE
HampsOKEHUE

PerynupoeMoe BbIXOIHOE
HAITPSKEHHE OTKIIIOUEHHS

| 2H5Y

3HaueHNe YPOBHs HalpsDKCHUS
OTKJIIOUECHUSI HOPMAJIN3aTopa TpH
HIOBBILIICHOM BBIXOJHOM HAIPSKEHUU

Ilocne eknwuenus Hnopmanuzamopa, uugposoe mabdbnro omooparcaem
6x00H0e Hanpsadcenue.3nauok <I> ¢ npasom HudCcHeMm Y21y yKazvleaem Ha

umepenue 6X00H020 HanpasicenuA.

Tabnuya 6. CepgucHvle coobuyenst

Nenn |Kon 3HaueHue Onucanue
. Bricokoe HanpskeHHe Ha BXOJE
1 E-01 Uin HOpMaJu3aTopa
Bricokoe HanpsikeHUe Ha BBIXOJIE
2 E-02 U out HOpMaJIM3aropa
Bonbmas Harpyska uin 60IbII0N TOK
3 E-03 P 3amycka
4 E-04 TI [Teperpes
5 E-05 12 [Teperpes
6 E-06 Sinhro | IlpoGieMbl ¢ CHIIOBOH Y4acThIO.
HenpasuibHOe nonkitoueHue
7 | E-07 S
pManuzaropa
8 E-11 _ Her 3anycka. Bo3aMoxxHO, neperopeinu
NpEAOXPAaHUTCIIN K CUJIOBBIM KJIFOUaM.
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5.5. Ucnosnb3oBaHue MH(POPMAIMOHHOM NMAHEJIN HOPMAJIU3ATOPOB
cepuu FLAGMAN.

Ha wndopmanmonHO# maHenn HAaYHET CBETUTHCS MH(PPOBON HHIUKATOP
(pucyHok 8), oToOpaXkaroIii 3HaUCHHE BBIXOJHOTO HampsbkeHus. Ha BhIXomHbIE

KIIeMMbl [TOaeTcs cTabumusuposantoe Hanpsokenne 220B £ A %, A tax e
ocHoBHOW pexknMm JKK-maamkanmmm — (pucyHOKk 8) oTOOpakaeT Cleayromue
napameTphl:
UBX - BXOJIHOE HAIIPSIKECHUE,;
UBBIX - BBIXOJJHOE HANIPSKEHUE; Usx =234 Usbix =221
P - MomHOCTE NOTpEbnEeHNS; P=01 2 T = 020°C
tr - TeMIieparypa paguaropa.

C moMoIIbi0 KHOTIOK PACHOJOKEHHBIX Ha MaHETH MOXHO MEPeKIoYaTh
PEXKUMBI M3MEPEHUH, pPEryaupoBaTh MapamMeTpbl HOpMAlu3aropa, a Tak ke
AKTHBHUPOBATh JOMOIHUTEIHHOE MPOCTYIINBAHIE PEYEBBIX OMOBENICHUH (TabHIIa
9). B Tabnuue 7 onrcaHo Ha3HaUYEHHE KHOMOK MH(POPMAIIMOHHOW TAHEIH.

B Tabnuie 8 ommcaHbl PeKUMBI U3MEPECHUN W IU(PPOBON HHIUKAIIUU
HopManu3aropa. B Tabmuiie 9 onucansl cepBucHbie coobrenust OKK-unmukanys u
pedeBwie omoBemeHus). Onyuono unopmanuzamopst FLAGMAN (no
UHOUBUOYAIbHOMY 3AKA3Y) MO2YHL CO0eprycamv peuesoil uHgopmamop
dyonupyrouwuit mexkcmoegsie cooowenusa KK-unouxayuu. B asapuiinwix pescumax
Hopmanuszamopa peuesvle onoeeuierusd 6KaYaromcia asmomamudecKku u
nosmopsitomess 3 paza.  Eciu  Heobxo0umo npociywams — unpopmayuio
OONONHUMENBHO, peyesoe ONOGeUeHUe aKmusupyemcs npu Hadicamuu oot

KHONKU UHDOPMAYUOHHOU NAHETU.
KK-uaaukanus

udposoii
HHINKATOP

Pucynok 8. MudpopmannonHas naHesib
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Tabnuya 7. Hasnayenue kHOnok uHghopmayuoHHot nanenu.

O6o3HaueHHe Haspanwne Hasnauenue
TepeKioaresib pexKIMa I[Tpu BKIIFOYEHUH - BHIBOJ MH(-IIMY O BXOTHOM
o HarpsDKCHUHA.
MSMCPCHIH 1 HaxkaTHe - BBIBOJ HH(-LIUH O BHIXOIHOM
Bxoonoe nanpaxcenue/ N
) Buixoonoe nanpsasicenue/ 2 HaXKaTHe - BEIBOJ HH(-IUH O MOIHOCTH,
1-Uin/Uout/P | Mownocme HoTpebIIsIeMOi HArpy3KOii.
Bxutrouaet 0CHOBHOM pexxum 3 Ha)kaTHe - IOBTOPEHUE IIUKJIA.
KK-naauxauuun BsiBon ocroBHoro pexxuma JXKK-unaukaum
TI0CJIC UCIOJIB30BaHMA IIEPEKITIOYATENIA PEXRKUMA
2-MENU
l_[epel(ﬂ}()llaTe_]‘[b pe)Kl/[Ma 1 HaXXaTHE - BKJIIIOYACTCs IIOJICBCTKA.
Bxoonoe yanpgmeyue/ 2 HaxaTHe - BBIBOJ UHO-IIMM O BXOAHOM
Buvixoonoe nanpascenue/ HalpKCHAN.
Mownocms/ 3 maxarue - BBIBOA MH(-IUM O BBIXOJHOM
Tox nompeonenus/ HAIIPSLKCHIH.
Ynpasnenue nanpsicenuem 4 Haxarue - BBIBOJT l’iﬂcb'l-lﬂl’l 0 MOIIHOCTH,
eoixooa 220 +/- 12V/ noTpebIIAeMOi Harpy3KOii.
Hanpsincenue omxniouenus no 5 HaXaTue - BBIBOA HMH(D-IMH O TOKE
norpedneHus.
6vi1x00y 245V (pezynupyemoe 235- 6
Ha)KaTHE - BBIBOJ UH(-IMU 00 yCTAaHOBICHHOM
250v)/ BBIXOJIHOM HaIpSKEHUH.
2-MENU Yemanoenennaa mowgnocmon

Hopmanuzamopa/
Ocmamok donycmumoii
MowHOCIU NPU OAHHOM
6xo0nom Hanpaxcenuu 6 %/
Temnepamypa paouamopa/
Ynpaenenue nooceemxoii

7 naxarue - BbIBOJ HH(-IMH O MaKCHMAJIbHO
JIOIYCTHMOM YPOBHE BXOTHOTO HAMPSKEHHS.

8 Haxarue - BbIBOJ MH-IMK 06 YCTAHOBIECHHOM
MOIITHOCTH HOPMAaJIN3aTopa.

9 maxarme - BbIBOA MH(-IMH 00 ocTaTke
JOIMYCTHMOM MOIIHOCTH MOTpeOeneHus Hopu
JIAaHHOM BXOJIHOM HaNPsHKCHHH (11Ba BapHaHTA:

a - 6e3 Harpysku norpeduTeneii “Bo3moxHoe”;

0 - npu BKIIOYEHHOHW Harpyske “OcraTok”
BEIPa)XaeTCsl B IPOLICHTHOM OTHOIICHUH).

10 wnaxarue - BbIBOA MHG)-UMH O TeMIeparype
pajuaropa.

11 Haxarue - BBIBOA MH(-LHUK O YIPABICHUH
MOZICBETKOM.

l13MeHeHne 3Ha4eHHs B OOJIBIIYIO
CTOPOHY B PEXHME!

Ynpagnenue nanp. évixooa 220 V;
[Hanpsosicenue omki. no 6s1xooy
245 V;

[lepexinoueHre HacCTpOEK B
pexxumMe Ynpaenenue nooceemkoil

M3mensier 3Ha4eHUE PETyITUpPYeMOTro
napameTpa B OOJBIIYIO CTOPOHY.
[epexirogaer pesxxuM ABTOMAT -
TIOJICBETKA MHANKATOPA BKIIOYACTCS MPH
Ha)KaTHH Ha JIOOYI0 KHOIIKY, OTKJIIOYEHHE
MIPOUCXOJIUT ABTOMaTHYECKH Yepes
OIIPE/ICIICHHOE BPEMSL.

lI3MeHeHye 3HaUYeHUs B MEHBLIYIO
CTOPOHY B PeXHME:

Ynpaenenue nanp. evixooa 220 V;
| Hanpsaoicenue omxi. no b1xooy
245 V;

[NepexiroueHne HaCTPOEK B
pexxuMe Ynpaenenue nooceemroii

V3mensieT 3HaYeHNE PEeryIHpyeMOro
mapamMeTpa B MEHBIIYIO CTOPOHY.
Iepexirouaer pexxum IocTosiHHO -
MOJICBETKA WHANKATOPa BKIIIOUCHA
MOCTOSIHHO.
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Tabnuya 8. Pesicumvl usmepenuil Hopmanuzamopa.

HaunmenoBanue
rnapameTpa

VpoBEHb BXOIHOTO BrisoauTcst nHGOPMALHUS O
HalPpsAXKCHUA -U YPOBHE BXOIHOT'O HAIIPSDKEHHUS
o o o
VpoBeHb BLIXOJHOTO Beisonutes nHdpopmanms o
HATIPSKEHHS U ‘ YPOBHE BBIXOJIHOTO HAIIPSHKEHHUST
e} o e}
Usmepenue BriBogutcs uubopmanus o
MomsocTH MOII[HOCTH HATPY3KH
o o L]

Ilocne éxnrouenus nopmanusamopa, yugpoeoe maono omoopascaem
6xX00H0e HanpadceHue.3HauoK <I> ¢ npasom HudcHem y2ty yKa3vleaem Ha
uzMepenue 6X00H020 HANPANHCEHUSA.

Nunnkanus Ormnucanue

Tabnuya 9. CepgucHvle coobuerus.

PeueBnie
Nerm Kon KK-Ungukaims Omnucanue
OIIOBCHICHHUA
TMepenanpsikene Ipeebiiienne | Bricokoe HanpsikeHUE Ha
1 E-01 |Usx=300 Umax=271| BX0nmoro BXOJIE HOPMAJII3aTopa
HanpspKeHst !
Buumanue! Uspix | [IpeBbitieHne | BeIcOKoe HanpshKeHHe Ha
2 | E-02 |mpessimacr 250 v | Brrxomsoro BBIXOJIE HOPMAIH3aTopa
HaTpsOKeHus !
Buumanue! Bonbmas Harpy3ka i
! o
3 E-03 Ieperpyska Heperpyskal | 5o p o tox 3amycka
BranManue! Ieperpes! Ileperpes
4 E-04 Tleperpes tr CHU3BTE HArPY3KY.
E-06 Ipo6Goii TourOro [IpoGnemsl ¢ cHI0BOM
5 - CummucTopa - 4acThiO
E-07 HenpasuisHoe HenpasuisHoe
6 - Honkmouenue = MO/IKITFOUCHHE
Crabnmnsatop | Her samycka. BosmMoxkHO
DVOK ATToApATA | TPEOVET neperopenn H 1(0'¢ aHI/I’-
7 E-11 PATYCK AIITAPATA CepBHCHOTO perop p p
o6cyxupars | TE/H K CHIIOBBIM KITFOHaM.




5.6. DyHKUMOHUPOBAHUE HOPMAJIM3ATOPA

B mpomecce paboThl KOHTpOJUIEP MOCTOSHHO H3MEpSET BXOIHOE
HaNpsHKEHUE U, B COOTBETCTBHHU C pe3yJIbTaTaMU U3MEPEHH, KOPPEKTUPYET
HaNpsDKCHUE Ha BBIXOJe HOpMaim3aTopa 10 ypoBHs 220B £ A %, Ha Tabmo
BBIBOJUTCSI COOTBETCTBYIOLIAs HWHJIMKALMS, YKa3blBalollash YpPOBEHb
BXOJIHOTO HAIIPSKEHUSI.

I[Ipu cpabareiBaHWM 3aIlIUTHI OT TEPCHANPSKCHHUS HA BXOJE
HOpMaJIM3aTopa, Harpy3ka OyaeT oTkiroueHa, irudpoBoe Ttadmo (mmm XKK-
WHAWKAIMS U pedeBbie onoBerienus A cepun FLAGMAN) unaumupyer
nepeHanpspkenue (tabmumma 7 u 9). Ilpu B0o300HOBIEGHWHU TOHAYU
HaMpsOKEHUsT HOPMAJbHOTO YPOBHS (HIKE 3HAYCHUS YKAa3aHHOTO B
napametpe U,,., B Ttabmumax 12-16), HOopMamm3atop BKIIOUUTCS
aBTOMaTH4eCcKH U 4epe3 5-10 cexyH 1 OyaeT mogaHo HapsKEHUE Ha BBIXO/.

[Ipy KpUTHYECKOM TMPEBBINICHUU YPOBHS MOIIHOCTU OJOKHpYyeTCs
Harpyska, nudposoe Tabdno (win KK-wHIUKANWS U peueBbIe OMOBEIICHUS
nns cepun FLAGMAN) uwHIWOHUpyeT COOTBETCTBYIOIIEE ITOKa3aHUE
(rabnuuna 7 u 9). Ilocne Imozo cnedyem nepesecmu pwluaz
asmomamuyeckozo 6GuiKalouamena 6 noaodxcenue “Bovixaioueno”,
OMKNIOYUMb Yacmb nompeodumeineil u Ka4ums Hopmanuzamop. Ecnu
OTKJIFOUEHUSI TPOUCXOAAT YacTO, HEOOXOIUMO TMPOBEPUTH MOIIHOCTH
Harpy3kd M ITyCKOBble TOKH. BO3MOXHBI JIOKHBIE cpabaThIBaHUSA TIPU
HKCIUTyaTalliy MOIIHBIX IBUTATENEH C JOJITUM Ty CKOM.

[Ipu moBBIIEHNN TeMIIEpaTypbl BHYTPU KOpITyca JO OMACHOTO Mpezaesia
WHIUKATOP BBIBOJIUT COOOIIICHHE «TIeperpeBy (Tabmuma 7 1 9).

[Ipn nanpHEiIeM MOBBIMICHUH TEMIIEPaTypbl CpaldaThIBAeT TEILIOBAs
3aIuTa, Harpy3ka 00eCTOUYMBAETCS U, TTIOKA TEMIIEpaTypa HE TOHU3UTCS 10
BEPXHETr0 JOMYyCTHUMOIO Mpeaena, MUraeT HHIuKanus mneperpeB. [locme
3TOT0 HOPMAaTU3aTOp BKJIFOYUTCS aBTOMATHUeCKH. YacThle OTKIIOYCHUS B
pe3yapTare ImeperpeBa CBUIETEIbCTBYIOT O TOM, YTO HOPMAaJU3aTop
neperpykeH.

HecMoTpsi Ha TepMHYECKYI 3alIUTY Neperpy:keHHBIi
HOPMAJIN3AaTOP MMeeT OrPaHUYEHHbIN CPOK CJYyKO0bl, rapaHTUIHbIE
00513aTeJILCTBA B ITOM CJIy4ae He MOIePKUBAIOTCS.

ToxoBas 3amuTa cpabarbIBaeT OT KOPOTKOT'O 3aMbIKaHUS B HArpy3Ke U OT
MOIIIHOCTH, OTpeOIsieMol Harpy3Koi, mpeBbliaroneil qonyctumyto. [lpu
9TOM AaBTOMAaTUYECKHUW BBIKJIKOYATEIb MAKCHUMAJIBHONW TOKOBOW 3alUThI
o0ecTounBaeT HOpPMAIU3aTOp U Harpysky. BximroueHue Hopmamusaropa
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B ciydae aBapuiiHOrO TPEBBIMICHHS YPOBHS BBIXOJHOTO HAIPSKCHUS
HE3aBUCHUMBIH PacCuCnuTe/Ib BBIKIIFOUUT aBTOMAaTHMYECKHUI BBIKIIIOYATEIIb U
HOopManu3arop Oyner obectoueH. BriroueHne Hopmanuzaropa He0OX0AUMO
NPOM3BOANUTE BPYYHYIO, €CIH OTKIIOUEHHE ITOBTOPUTCS HEOOXOIUMO
IMPOKOHTPOJIUPOBATH BLIXOJHOC HAITPSKCHUC.

5.7. IlepeBoa HOpMAJIU3ATOPA B PEKUM KTPAH3UT».

B citydae oTcyTCTBHS HEOOXOMUMOCTH B CTA0MITH3AIIMH HATIPSKCHUS HITH
MPU HEHCIPABHOCTIX HOPMAJH3aTopa €ro MOXKHO TMEPEBECTH B PEKUM
«TPAH3UT)» UMECIOIIUMCS ITePEKITFoUaTeNieM «CTa0mm3aIys- Tpau3ut. [Ipu
3TOM BXOJIHOE HANPSKEHHE IMOCTYIAET Ha BBIXO HOPMAJIN3aTopa HapsAMYO
(U,, = U,,). Iluranue camoro Hopmanu3zaTopa OYAET OTKJIIOYEHO.

! BHUMAHHUE ! BA’)KHO !

[lepeknioueHne HopMalu3aTopa MEXIy pexXuMaMu
«CTAOMIIM3ANUAN-CTPAH3UT» HEOOXOAMMO MPOU3BOIUTH MPHU
BBIKJTFOUEHHOM aBTOMAaTH4Y€CKOM BBIKITIOUATENIE .

6. SATPYAHEHWA BO BPEMA MOHTAIKA U JKCNINVATALIMH

N Xapakrep Bo3moxHbIe Metoabl
o
) HemnoJIaAKu NPUYHHBI yCTpaHeHHs

IIpoBepnTh, BKIIOUECHB IH
KOMMYTHPYIOIIE YCTPOHCTBA Ha
Her HanpshKeHHs Ha BXOJE BBOJIE (IPOOKM, BBOIHOM aBTOMAT
UM Ap. OTKIIOYAKOIIHUE
YCTpOHCTBA)

Her Harps)KE€HUs Ha BXOAC B

1 Her HaIlpsgaXKE€HUA Ha pe€3yjJbTaTe MNOJIOXOro HpOBepI/ITL BCE€ COCOAUHCHUA U
BBIXOJIE COCIMHEHHUS ITPOBOIOB B | YCTPaHUTb AedeKT

MECTE pa3pbiBa BBOAa

He BKIJ KYECH
aBTOMAaTHu4eCKHUU|[lepeBecTH B MONOKCHHE
BBIKJIIOUATEIIh MAKCUMATBLHOHU | « BKITIOUEHOY

TOKOBOM 3aIIIUTHI

Hecrabunusuposannoe | [Iepekirouarens pexumMa
? | HalpsDKeHUs Ha BbIXOZE, | pabOTHl HaXOXHUTCS B
HHJIIKATOP HE CBETUTCS TOJIOKEHUH « TpaH3uT

I[IlepeBecTu B MOJIOXKEHUE
«Crabunmsanus»
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N Xapakrep Bo3moikHEBIE MeTtoanbl
[
HEIMOoJIaAKH NPpUYUHBbI YCTpaHeHus
Hetr HanpsxeHus Ha Bo3moxHo, TpedyeTcst IpUMEHUTH
BBIXOJ€, MHIUKATOP HOpMaiu3aTop ¢ 0ojxee BBHICOKHM
Ha Bxoxe mHOBBIDIEHHOE
MOKa3bIBACT, YTO IPHYMHA BEPXHUM IOPOTOM BXOJIHOTO
3 HanpsxKeHHe, cpaboTana
OTKNOIECHHA ~| o HaNpsOKCHAA WIH HeoO0XoauMo
HPEBBINICHHE BXOJHOTO 00paTUTLCST B COOTBETCTBYIOLIYIO
HaNpsKCHUS 3aJJaHHOTO cIryx0y
Her nanpskeHus HA|HepnpaBunbHOe HIH 06
BHIXONE, HHIMHKATOP| yekoppeKTHOE MOIKIIOUEHHE PaTUThCA 110 TAPAHTUN
4 | moka3bIBaeT, YTO MPUINHA
OTKJIKOUYEHUST -
npespimeHne yposHA | Hopmanusarop HencnpaBen | OOparuThes 10 rapaHTHA
BBIXOHOI'O HAIIPSIXKCHU L
Her crabmmmsupoBaHHOTO VYMEHBUINTh MOILTHOCTh HArpy3Ku
HalpsDKEHUS] Ha BBIXOJE, U TOXKIATHCS, TOKa HOPMaJI3aTop
5 | unnukaTop nokaswiBaeT, | CpaboTania TeIUioBas 3amuTa | BOWAeT B pabounil TemIoBoiH
YTO MPUYMHA OTKIFOYEHHS pexxum. BosmoxHo, Tpebyercs
- IeperpeB CHIOBHIX Oolee MoOomHas MOIENb
3NIEMEHTOB HOpMaju3aTopa
Her crabunisupoBaHHOTO VYMEHBUINTh MOIIHOCTb HArpy3Ku
HampsDKEHNUs Ha BBIXOJIE, U TOKAATHCSI, TIOKa HOPMAJIU3aTop
¢ | mEmmKaTop moKaskIBaeT, CpaboTama 3amuTa OT|Boiimer B pabouuil TemaoBoOMH
YTO NPUYMHA OTKJIIOUEHHUS | TPEBBILIEHHS MOIITHOCTH pexxum. Bosmoxno, Tpelyetcs
- IPEBBIIICHHAE MOIITHOCTH 6omee MomHas MOJENb
Harpy3ku HOpMaju3aTopa
B Harpyske kopoTkoe Haifty 1 yeTpanuTh
3aMBbIKaHUE
«B b 6 uBaet »l|Conpukacaores npososa Ha
ABTOMATHYeCKuii|BPIXOAHBIX KileMMax|IIpoBepuTh H yCTPaHHUTE
7 Bskmiouare np|HOPMAIMATOPE
MaKCHUMaJbHOM TOKOBOH
MEHBIIUTH MOIIHOCTD Harpy3KH
B Benuunna MomHOCTH Vi
B Harpy3KH TpeBHIIAeT
., | (BBIKITIOUHUTE YTIOT, JJIEKTPOILINTY,
MAKCHMAIBHYIO UL NMaHHOH | o
MOJIENN o
Bcé mongknwuyeHo

NpaBUIBHO, BCE
HepeKJImOYaTeIH
HaXOIATCS B HYXHBIX
HONOJXEHUAX, HO
HOpMAalu3aTop He
paboraer.

Pa6orocnmocob6HOCTS
HOPMAJIH3aTOpa HApyIIEHa BO
BpEMsI TPAHCIIOPTHPOBKH FIIH

XpaHeHHUs

OOpaTuThCS MO rapaHTHN

He paboraer ammaparypa
HOZIKJIIOYEHHAs! K PO3eTKe
KOHTPOJILHOTO BEIXOZIA.

HeucnpaBen xabenb oOT
IITENCEIbHOW BHUIKH [0

Harpysku

IIpoBeputs kabensb

HeucnpaBua po3serka

KOHTPOJIbHOI'O BBIXOJa

OOparuThes Mo rapaHTUH
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1. TEXHHYECKUE XKAPAKTEPUCTHKH CTABHNIH3ATOPOB.

Tabnuya 10. Obwue mexnuueckue xapakmepucmuxk HOpManu3amopos.

No [Tapamerp 3HayeHue
1 |Pexwum paboTsI JUTTe b HbIH
2 |HomuuaneHOE (pa3HOE HanpshKeHUE ceT, B 220
3 |HomuHanbHOE IMHEWHOE HallpsiKeHue cetu, B 380
4 |Yacrorta cetH, I'1g 50
5 |MakcuManbHO€E BXOAHOE HanpsikeHue, B 480
6 | MomHOCTh X010CTOro Xo4a, BT He Ooitee 30-60
7 |HoMuHanbHOE BBIXOJHOE HanpskeHue, B 220
8 | Bpemst n3amepeHust BXOJHOTO HalpsDKEHHs, MC He Oojiee 20
9 | Bpemsi KOppeKIMU BBIXOIHOTO HANpPsHKEHUsI, MC He Ooliee 40
10{ Bpems peakyu Ha aBapHiiHOE MOBBIIIEHNE BXOJHOTO HAPSKEHUS, MC 60-80
11 BpeMﬂ peakuuu Ha aBapI/If/iﬂoe IOBBIIICHUE BbIXOJHOI'O HAIIPSIXKCHUSI, MC 200
12|ITopor cpabaTeiBaHUS 3aIATHOTO OTKITFOUCHHUS 10 BEIXOAY, B 245
13| Cremens 3amuts (1o IP) 20
14| Knnmarnueckoe UCTIOTHEHHE YXJ14.2
15{MuH. TemIieparypa OKpy>Karollel cpeasl.C -5
16|Makc. TemriepaTypa OKpyXkarolen cpeabloC 40
17|BnaxxHOCTH BO31yXa, % IpH TeMIepaType OKpy»Katomeil cpeast +25 80
18| AT™MOcdepHOe naBieHue, MM. pT. CT. 650-800

Tabnuma 11. MonenbHbIN psij HopMaau3aTopoB cepuu « NORMICy»

KonmnuecTBo cTyneHen aBTOMaTHUeCKOro peryinupoBaHus

12.

a) Monenu ¢ mirarom cryonenn 10B

Mopenb
Hanpkene 10-0 10-2 105
Umin,B 95 125 155
Umax,B 225 245 275
Uotki,B 245 270 300
AT % 4 4 4
Unpen, B 73 103 136
0) Monenu ¢ maroMm crynesu 12B
Monenn
Hampsoxenue 120 122 125
Umin.,B 124 148 184
Umax,B 220 244 280
Uotkn,B 245 269 305
AT % 6 4 3
Unpen,B 110 134 148
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TaGuuma 12. MogensHbIH psag HopMmanuzatopos cepun «SHTEEL»
KoandecTBo CcTyneHel aBTOMAaTHISCKOTO PETyIMpoBaHus 16.

Mopenb
Hanpmierne 70 73 77 7-11
Umin,B 111 132 160 188
Umax,B 224 245 273 301
Uotki,B 245 271 299 327
AT % 3,1 2,6 2,2 1,9
Unpen.B 9] 112 140 168

Tabnuma 13. MopensHBIH psi HOpManu3atopoB cepund KCALMER»
KosuuecTBo cTyneHel aBTOMaTH4eCcKoro peryiiupoBaHus 36.

Monenn
Hanpmxenne 35 311 317 323
Umin,B 130 148 166 184
Umax,B 235 253 271 289
Uorki,B 260 278 296 314
AT % 1.2 1.1 1 0,9
Unpen, B 110 128 146 164

Tabpuna 14. MonensHbId psaa HopMaiauzaropos cepund « FLAGMAN»
KonmndecTBo cTyneHel aBTOMAaTHIECKOTO PETYIUpoBaHus 48.

Monenu ¢ marom crynenu 2B

Hanpsxenne 25 2-11 2-17 223
Umin,B 135 147 159 172
Umax,B 232 244 256 268
Uortkn,B 250 262 274 286
AT % 1,5 1,2 1 0,9

Unpe,B 115 127 139 152
Tabmuma 15. MoaenbHbIH psii HOPMaJIU3aTopoB cepuu « BREEZE»
Mognensb (mar 15,B) 15-0 15-2 15-5
Umin,B 93 123 168
Umax,B 228 258 303
Uotkn,B 248 278 323
+-.% 8 6 4
Unpen,B 73 103 148

"' TEMHBIE CTOJIBIbI - CEPUHMHBIE MOJIEJINA !!!

Umin - 3Ha4eHne MUHUMAIFHOTO Pab0vero BXOJHOTO HAIPSHKECHUS;

Umax - 3HadeHre MaKCHMaJIbHOTO Pa0OYero BXOIHOTO HAIIPSDKCHHUS,

UoTk1 - 3Ha4eHUE BXOTHOTO HAMPSHKCHUS IPU KOTOPOM MPOMCXOTUT OTKITIOUCHHE,

+ A% - OTKIIOHEHUS BBIXOJTHOTO HAMPSHKEHHUS] OT HOMUHAJIBHOTO.

Unpen - [IpenensHoe 3HaYeHNE MUHUMAaILHOTO BXOHOTO HAIPsKEHUS, TIPU KOTOPOM
HOPMAaJIM3aTop OCTAeTCs pabOTOCTIOCOOHBIM, HO HE 00ECIICUNBALT 3asBICHHYIO
TOYHOCTH BBIXOJHOTO HATIPSKESHUS.



Tabnuya 15. Mowmnocms nazpy3xu npu c1eoylouux 6X00HbIX HANPAINCCHUSX.

MouHoCTh HOpManu3aTopa
Bxognoe
(aznoe HHCT HHCT |HHCT I;)Sg(;FOO HHCT HHCT HHCT
HalpsHKeHHEe 3x7000 3X9000 3x11000 *3x14000 3X20000 3x25000 3x33400
220B 3x7,0 3x9,0 3x11 3x17,0/%-31 3x20,0 3x25,0 | 3x33,4
2008 3x6,5 3x8,3 3x10,0 | 3x15,6/*-3| 3x18.,0 3x22,6 3x30,3
180B 3x5,5 3x7,6 3x9,1 |3x142/%3| 3x16,2 3x20,3 | 3x27.3
160B 3x5,0 3x6,9 3x8,2 3x12,8/*31  3x14,4 3x18,2 3x24,2
140B 3x4,5 | 3x6,2 3x7,3 | 3x1L5*3| 3x12,6 3x15,8 | 3x21,2
120B 3x4,0 | 3x55 | 3x64 |3x10.%3| 3x10,8 | 3x13,5 | 3x18,2
100B 3x3,5 3x4,9 3x5,5 3x8,8/*-3 3x9,0 3x11,3 3x15,2
Tabnuya 16.I'abapumusie pasmepvl u Macca HOPMAarU3amopos.
MourHocTh HOpManu3aTopa
HHCT
Tapamerp HHCT |HHCT [HHCT |3y4000 |[HHCT |[HHCT |HHCT
3x7000 [3x9000 |3x11000 [3x17000 [3x20000|3x25000|3x33400
Macca, kr 30 90 100 gg 140 150 180
TaGaputsl, MM NORMIC SHTEEL CALMER FLAGMAN
BHICOTA 1060 1060 1060 1120 900
IIMpHUHA 600 600 600 600 790
rIy6uHa 350 350 350 350 500
Tabnuya 17. [Jonycmumas moxosas Hazpy3ka asmomMamuieckoeo
BLIKAOYAMENA 6 3A6UCUMOCIU O MOWHOCMU HOPMAIU3AMopa.
Mogens HOpMasHM3aropa
HHCT
ITapametp HHCT |HHCT |HHCT | 3514000 | HHCT |HHCT |HHCT
3x7000 [3x9000 |3x11000 | 3x17000 | 3x20000 [3x25000 |3x33400
ABTOMATHYECKUI 63
BBIKIIIOUATEND, A 32 40 50 80 100 125 160
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8.MPABHNA TPAHCNIOPTUPOBAHUA U XPRAHEHUA

26

Hopmanuzaropsl HEOOXOOMMO XpaHHUTh B YIIAKOBAHHOM BHUJIE B 3aKPBITHIX
MOMEIEHUAX C €CTECTBEHHOW BEHTWISALWEH, MPU OTHOCHUTENBHOM BIIAXKHOCTU
BO31yxa He 6onee 70%.

Hopmanusaropbl IOJKHBI TPaHCHOPTUPOBATHCS U CKJIAJAMPOBATHCS B
MOJIOKEHUH YKa3aHHOM Ha KOopoOke. [Ipy morpy304Ho-pa3rpy304HbIX paboTax He
JIOITyCKaeTCsl OABEPraTb HOPMaIN3aTop YIapHBIM Harpy3KaM.

Hopmanu3atopsl TOJDKHEI TPAHCIIOPTHPOBATHCS B yIIAKOBAHHOM BHJE, B
YIaKOBKE MPEANPUSATHA-N3TOTOBUTENS, B IIPABUIIEHOM MTOJIOKEHUH JTIOOBIM BHIOM
3aKpBITOTO TPAHCIIOPTa, KpOME HETePMETU3UPOBAHHBIX OTCEKOB CaMOJICTOB.
Hopmanusaropsl JOmKHBI OBIThH-HaIEKHO 3aKperuie-Hbl, YTOObl HMCKIIOUUTDh UX
NepeMeleHNe BHYTPH TPAHCIOPTHBIX CPEACTB.

! BHUMAHHUE!

He xpaHuTh HOPMAJINU3ATOP HA OTKPHITOM MPOCTPaHCTBe!

He xpannThs HOpMaIHU3aTOPHI B CKJIAJICKUX MOMEIEHNSAX, KOTOpbIe He
OTBEYAIOT CAHUTAPHBIM H MPOTHBONOKAPHBIM HOpPMaMm!

He xpanuTh HOPMATU3ATOPHI B IOMENIEHUSIX C MOBbILICHHOM
BJIAKHOCTBIO Bo3ayxa!

He xpaHnTh HOpMAIU3aTOPHI PSIAOM € FOPIOYe-CMa30YHbIMHU
MaTepHAJIaMHU U APYTHMH JIETKO BOCINIAMEHAIOIMMHUCS NpeAMeTaMu U
JKUAKOCTAMMU!

He xpaHuTh HOPpMaAJIN3aTOPHI PAAOM € XUMHYECKH AKTHBHBIMH
MaTepHaJIaMHU U JKHIKOCTAMM!

9.TAPAHTHY H3TOTOBHTENA

TAPAHTUMHBIE OBS3ATEJILCTBA
N3roTtoBuTedb TrapaHTHUPYET COOTBETCTBHE HOpMalu3zaTopa
TpeboBaHMAIMTEXHIYECKUX yenoBuit TY Y 26.5-40752963-001:2017.

Hauunas c¢ parel nponaxu, Bam mnpenocraBisieTca mpaBo TrapaHTUHHOIO
00CITy’)KMBaHUs JAHHOTO M3Jeius. ['apaHTUIHBIN CPOK 3KCILTyaTanmu 36 Mecsna
(Ha MomenW CcO CTaHJAPTHOW KOMIUIEKTaIMer) u 36 MecsieB (Ha MOAETH C
YIy4YIIEHHOW KoMIUTeKTaruei). [1o ncredennn rapaHTHITHOTO CpOKa IKCILTyaTalliH
MpeanpUATHE-U3TOTOBUTENH o0ecreunBaeT 36 MecsieB O6ecIIaTHOTO CEpBUCHOTO
o0cyxuBaHus (Ha BCE MOJIEITH).

B TeueHun rapaHTHUIHOTO CpOKa HKCILTYaTallH:

- TIOKyTIaTellb UMEET MPaBo Ha OeCIIaTHOE TapaHTUHOE 00CITy-)KHBaHUE H
PEMOHT IO MPEABIBIECHNHN 3aI0OJIHEHHOTO 110 BCEM ITpaBUjiaM rapaHTUHHOTO
TajoHa;

- IPEATIPHUSITHE-U3TOTOBUTEIL 0053yeTcsl OECIIaTHO yCTPAHATh BCE
BHYTPEHHHUE MOJIOMKHU HOPMAJIU3aTOpa, B TOM YHUCIIE [10 NIPUYUHE
HEKau€CTBEHHbBIX KOMIUICKTYIOIIUX 3JIEMEHTOB.



[IponsBonuTeNns HE HECET OTBETCTBEHHOCTH 34 TaKUe YOBITKH KaK TOTeps
IPUOBLIN WK J0XO0/a, IPOCTOHM 000pyIOBaHMUs, TTOpYa MPOTPAMMHOTO
obecrnieueHus, MOTEPsI JaHHBIX U T.1I.

B mr000M ciyyae npou3BOAMTENb HE HECET OTBETCTBEHHOCTH, 33 MIPSMBIE,
KOCBEHHBIE, TOOOYHBIE WIIN JIOTHYECKH BBITEKAIOIIE YOBITKH, SBISIONIHECS
PE3YIBTATOM HUCIIOIB30BAHMS 3TOTO MMPUOOPA, JaXKe eciu ObITO YBEIOMIICHHE O
BO3MOXHOCTH 3TUX YGI)ITKOB.

Tak jxe He paccMaTpUBAIOTCS MPETEH3UHN TPETHUX JIULI.

Pemonm npouzeooumcsa moivko Ha npeoOnpuAmuU- U320mosumesne
6 Kpamuaiiuwiue cCpoKu (npu MAKCUMAIbHOU C/IOHCHOCMU PEMOHMA He
oonee 3-x padouux ouei).

YCJIOBUSA TAPAHTUHAN

1. HacTosimuasi rapaHnTus JeiicTBUTEJbHA MPH COOIIONEHUH CIIeqYI0-
IHUX YCIOBHI:

- HAJIMYME TIPAaBUJIBHO U YETKO 3alI0JJHEHHOTO FapaHTUHHOIO TaJIOHA
C YKa3aHHWEM HauMEHOBAHUS U3ENHNS, JaThl IPOAAKY U NI€YaTH TOPryoLEen
OpraHH3alllu;

- U37IeTIHe IKCIUTYaTUPYETCsl COTTIACHO TEXHMYECKUM TPeOOBaHHSM,
OMMCAHHBIM B UHCTPYKIUH MO SKCIUTyaTallu.

2. IlpousBoauTe b OCTABJISAET 32 CO00I MPaBO 0TKA3a B rApaHTHHHOM
PEeMOHTe ecJIn:

- Ha MOMEHT OOpaIICHHUS 32 CEPBUCHBIM 00CTY)KHBaHHEM HE MPEABSIBICH
TapaHTUUHBIN TaJlOH;

- OTCYTCTBYIOT FJTU TIOBPEXKEHBI 00s13aTeIbHBIE 3JIEMEHTHI KOMITJICKTAIIHH
W3NS,

- UMCIOTCA SAIBHBIC IIPU3HAKN HAPYIICHUA SKCILTyaTalluu,

- IMEIOTCSl MEXaHMUECKHE MTOBPEXKICHUS Ha U3/IENINH, IOBPEKICHUA
KOpITyca U3ZeIusl, [IapaiHbl, CKOJIbI, BMATHHBI, TPEUTMHBI, H3TUOBI TUIAT U T.1.),
YTO ABJIACTCA XapaKTCPHBIM IMIPU3HAKOM HApYIICHUA ITPABUJI OKCILTyaTalluu,
TPaHCIIOPTUPOBKH U XPAHEHHUS,

- IMEIOTCS TEIUIOBBIE TIOBPEXKCHHS IIEMEHTOB M3/ENUs (MUKPO-CXEM U
MPOYHX KOMITOHEHTOB), TPEIIHBI, 3aI1aX TapH, CIEbI 3abIMICHHUS, YTO SBISAETCS
CJIEZICTBHEM HETPAaBUIHHOTO IMOIKIIOYEHNUS, “TOPSUEro” MOIKIIOYEeHUS U T.10.;

- 1e(heKT BO3HUK B PE3YJIbTATe YMBIIUICHHBIX MM OIIMOOYHBIX JCHCTBUN
10JIb30BATE;

- BBISIBIICHO TOMAJJaHUE BHYTPb U3ETIUS IOCTOPOHHUX IPEIMETOB,
JKUIKOCTEH, HACEKOMBIX;

- IMEIOTCS CJIe/Ibl [TOCTOPOHHETO BMEUIATENbCTBA, BHITOTHEHHS
CaMOCTOSITEILHOTO PEMOHTA, BHECEHBI U3MEHEHMSI B KOHCTPYKLIMIO U3IENH.

3. 'apaHTuUs He pacHpOCTPaHsETCs:

- B ClIy4asiX, KOIrza MOBPEKICHUE WIH HEUCIIPABHOCTh BbI3BAHBI IOXKAPOM
,HaBOJTHEHNEM, BO3/IEUCTBUEM aTMOC(EPHOTO EKTPUUECTBA, OBITOBEIMHU
(dakTopamu 1 T.1.
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10. ICCNELOBAHHUE CHNOBOH NIMHUH

Ilepen mpuoOpeTeHuEM M NOAKIIOUYEHHEM HOpPMAaU3aTopa KeJlaTelbHO
HCCJIEZI0BATh CUIIOBYIO JTMHHUIO:

- IIpoBeputh BBOI B 3manue. HemocpeacTBEHHOE COSAMHECHNE MEIHBIX U
AITIOMUHHUEBBIX ITPOBOIOB HE JOITYCKACTCS;

- IIpoBepuTs HyaeBOH POBOJ IO BCEW JINHUY Ha OOPHIB;

- PeKOMeHI[yeTCH YCTaHOBHUTDH HpI/ICHOCO6J'IeHI/I$I I 3allluThl OT
arMOC(EepPHOro DJJICKTPUYECTBA (HANPUMEP PAa3PSIHUKHU),0COOCHHO B Cliydyae
BO3AYIIHON ToABoOAsAIIEH nuHMA. HopManm3arop paccyMTaH Ha MaKCHMalbHOE
BxogHoe Hampstkerue 420B. [lpn HanmpspkeHHH, TPEBBIMIAIONIEM ATO 3HAYCHUE,
HOpMaJIM3aTop BI)II>'I)Z[eT n3 CTPOs, BOTOM ClIydac rapaHTus HC NOAACPKHUBACTCHA,

- Paccunrare MaKCHMaJbHYIO Harpy3odHyio cmocobHocts P .. mo
opmye: Ev* * Uy * Pucn

P 193600 (Ev - Uv)
rae P, - MomHocThs uenbITaTeIbHON HAarpy3Kku, KBT;
E, - Hanpsokenue B cetr 0e3 UCTIBITATELHOM HATPY3KH, B;
U, - HanpsbxeHue B CeTH ¢ BKIIIOYCHHOHN HCTIBITATEILHON HArpy3KOii;
P...- MakcumanpHasi MOLIIHOCTb, KOTOPYIO MOYKHO HOJIYYUTb U3 JAHHOMN
JIVHUY.
Kak nponsBectr He0OXOANMBIE H3MEPEHUS:
Heo6xoauMo OTKITIOUUTH BCE 3IEKTPOIOTPEOUTENH.
W3meputh HampshkeHHe ceTH 0e3 Harpy3ku - E..
BxitiounThb B ceTh KaKyto-HUOYIb SJIEKTPOHArpy3KY, oTpedisiemMast
MOIIIHOCTh KOoTOpoii P, M3BecTHa (37eKTpOYaliHUK, IEKTPOIICUb,
3NEKTPOOOOTpEBaTENb U T.II.).
V3MepuTh HANPSHKEHUE B CETU C BKIFOYEHHBIM dJ1eKTponprbopom - U..
[ToxcraBuTh NONTy4YeHHBIE AaHHbBIE B popmyiy pacuera P,
IMpumep pacuéra:
B cemu nanpsoicenue 180B, npu exnroueHuu yauHuka MOWHOCMbIO
1xkBm nanpscenue cmano 170B. [lanee npouzgooum pacuém:

p 180* * 170 * 1 5 85
™ 193600 (180 - 170) ’
U3 0anHot TuHuU MOACHO NOYYUMb NOTHOYEeHHbIX 2,85k Bm.
Ha pucyHnke 6 nzo0pakeH rpaduk 3aBUCMMOCTH MaKCUMaJILHON MOIIHOCTH
OT [aJICHUS HATIPSDKEHUSI B TIMHUH [IPH UCTIBITATEIbHOM Harpy3ke 1 kBT.
ITo pe3yspTatam aHain3a HArPY304HOM CIIOCOOHOCTH JTMHUH TIPOU3BOIUTCS
BBIOOP HOpMAJTU3aTopa COOTBETCTBYIOIIEH MOIITHOCTH.
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Pucynoxk 9. I'paduk 3aBUCHMOCTH MaKCHMaJIbHOM MOIITHOCTH OT MaJeHUs
HaNpsOKEHUS B JIMHUU IPU UCIIBITATENIbHOM Harpy3ke 1kBT.

JJIsA BAMETOK
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11.MOAVNDb VAANEHHOIO MOHHTOPHHIA

I.  Hasnauenue moxyms loT:
= Monyns [oT npeaxassadeH wist BBIBOKa HH(GOPMALIHK O IIApaMeTpax FIEKTPOCETH Ha IKPAH
IK win cmaprdona nocpencreom decripoBoaroro coequneHnst WIFI . Yerpoiicteo loT
cozepxut Web nnrepdeiic, KOTOpbIi MO3BOJISET :

1. Ocymecruth HacTpoiky cet WiFi, TekyIero BpeMeH: U peKnMOB paboThI
crabuimzaropa
2. OTOOpa3UTh CIEAYIOIIIE TapaMETPhI:
e 3HaueHMs HaNpsDKEHUH Ha BXOIE U BbIXOne cradbwinsaropa, B
e AkTHMBHas MOIIHOCTh, KBT
e OumnaiiH rpaduk HANPSKEHUI M MOIITHOCTH 32 HOCJIEJHIOI0 MUHYTY C JieJieHHeM 1cex
o IlotpebnenHas 00bekToM 3HEprus 3a cytku, KBt/uac
e CymMapHas 3Heprus, ¢ MOMEHTa mocienHero copoca, KB1/yac
e MakciManbHOE i MHHAMATEHOE 3HAYCHUE BXOTHOTO HAIPsDKCHUS U aKTHBHOI HAIP Y3KH
€ MOMEHTa ITOCTIe Hero cOpoca.
e  Oumbku cer u paboThI crabuu3aropa
e IlocMOTpeTh XapaKTEepPUCTHKU JAHHOrO CTA0MIIN3aTopa B BHE TaOIHIBL
e [locmotpeTs cocrosnue monyis IoT (ypoBeHb curHana, o0beM cBOOOIHOI maMsTH 1
JTVICKA)
e OTueT 0 KPUTHYECKHX 3HAYCHUAX [apaMeTPOB AIEKTPOCETH
3. VYmnpasienue padoToii cTabmwinzaropa (BKJI/BbIKI Harpy3kH) uepe3 Web unrepdeiic
4. TIpocMoTpeTs HCTOPUIO MapaMeTpoB 3a nocneaaue 60 aHel ¢ neneHneM | MuHyTAa:
e BxonHble HanpsKeHUs (CpeiHee, MUHIMAIbHOE i MaKCUMaIbHO€) 32 | MUHYTY.
o Ipa¢ux axTHBHOH Harpy3xu KBT.
e Pacxon sueprum no ausm KBt/uac
5. VYnmaseHHBIH IPOCMOTp IapaMeTPOB, HHTErPALUs C CHCTEMAMH «YMHBIH JOM», YIIPaBJICHHE
paboroii cradbunmsaropa ¢ nomourbto MQTT u REST nportokosna, MQTT obnaka u
TIPWIOKEHUN JJIsi MOOMJIbHBIF YCTPOWCTB.

II. Tonwmouenue yctpoiicra loT x nomammneit ceru WiFi
= COpoc Ha 3aBOJICKHE HACTPOUKH.

1. VYnepxuBaeM JIeByIO KHOTIKY (1) B Ha)kaToM COCTOSHHH JIO TIOSIBJICHHSI MCHIO.

2. Kwuomnkamu (+) u (-) Beioupaem «CBP» (Copoc) B MeH!o.

3. HaxumaeMm camylo mpaByro KHOIIKY (2) it monTeepxaeHus copoca. (Kuonka (1) st
OTMEHBI U BBIXOJIa U3 MEHIO, eciti HeoOxonumo). [Tocie cOpoca, cradunuzarop co3nact
COOCTBEHHYIO TOUKY AOCTYa Vesper....... (BMECTO TOYEK CEpHIHBII HOMEP yCTPOKCTBA)

1. Tonwmouenne 1K ymm cMapTdoHa K TOUKe TOCTYNa CTAOUIN3ATOpa.

1. BTIK umu cmaptdone Beioupaem WiFi ceth ¢ mmeHem Vesper....... ¥ BBOIHMM I1apOJTh
87654321 (11aposb 10 YMOIYAHUIO, KOTOPBIH MOXKHO M3MEHUTh B HACTPOIKax )

=> Hacrpoiika mapamMeTpoB CETH.

1. B Web 0payzepe I1K win cmaptdona BBonum aapec http://192.168.4.1 u 3axoqum Ha Web
uHTepdeiic crabwmsaropa
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L2 |

@ 192.168.4.1 = :

HacTtpoinkun WiFi
OTkntounTeb WiFi kKnuenT

Cnucok ceten

WiFi Uma

TP-Link

WiFi Maponb

OO KK XX

MNpuMeHnTb

1. B meHnto Beibupaem «HacTpoiiku cetn». [lo yMonuaHHTO JOTHH U mapoib admin ¢
MmaneHbkoi OykBbl. CmoTtpum rpynny «Hacrpoiiku WiFi» puc 1.

2. B crpoxke cocTosiHust mosiBUTCs « OKHMIaHIE TAHHBIX...» U HAYHETCS MOUCK 10 CTymHBIX WiFi
cereii. [To 3aBepuieHuto moncka o6HOBUTCs NoJie «CIIMCOK CETe» U B CTPOKE COCTOSH U
NOABUTCS HAaAMHCh «He momkmouen».

3. OTKpbIBaeM CITHCOK CeTeil i BBIOUpaeM CeTh K KOTOPOil XOTHM MOAKIIFOYUTHCS U B TIONIE
«WiFi naposb» BBonuM naposis ot 3toit ceTu. Haxumaem npumenuts. [oT yctpoiicTBo
CIIeJIaeT MOMBITKY MOJKJIIOYEHUS K 3TOH CETH M B CJIy4ae YCTISIIHOTO MOIKIIOYEHHUS 3aKPO eT
cBO0 TOoUKy jocrymna yepes3 30 cexynn (Ecnu ycranoriena ranodka «OTKIIOUUTH TOYKY
nocrynay). [Ipy HeynaqyHOM MOJKITIOYEHU M HATIMILI €T OLINOKY B CTPOKE CO CTOSTHHUSL.

=> Ilpu ycremHoM MOAKIIOYeHNH cTabunu3aropa k fomauHeit WiFi cern, nanbHeuryio

HacTpoiiky mwim padory ¢ Web unrepdeiicom cradbunnsaropa MoKHO BEIIOTHUTH ¢ modoro [TK

1M cMapTOoHa NOAKIIOYEHHOTO K 3T0H e cetu. [l 3Toro Heo6xonumo B Opaysepe Hadparhb

http://stab ( Hexoropsie WiFi poyrepst He conepsxar BHyTpeHHero DNS cepsepa. B atom

clrydae Ha cTaOMJIM3aTOp HY)KHO 3aXOIUTh 110 ero ip aapecy wiu Biirounts NETBIOS B

HacTpoHKax ceTu crabuiu3aropa uis 1ocryna k Hemy o umenu ¢ I1IK nox ynpabnenuem

Windows. )

=> OueHb pekoMeHTyeM H3MeHHUTH Mapoib WiFi B pexive Toukn gocryna 87654321 Ha cBoit
napouis. Cenarh 3To MOXHO B HacTolKkax ceru rpynna «Hactpoiiku Toukn gocrymay

=> PeKoMEHIyeM CHHXPOHU3HPOBATH BpeMsi B MeHI0 «HacTpoiku crcreMbi»

=> PeKOMEHIYeM OYUCTHTh HCTOPHIO B MeHIO «HacTpoiiku ¢cTab mim3a i

II. Ommcanue Web untepdeiica crabunuzaropa

=> [nmaBHas ctpadua. Ha riaBHO# BU3yann3upOBaHBI 3HAYCHHS BXOIHOTO H BBIXOIHOTO
HanpsDKeHUs B BOJIBTaX, aKTUBHOW Harpy3ku B KBT u cuyeTuuk akTHBHOI SHEPrUH 3a TEKYIIHe
cytku. OHTaitH rpaM Ky HANPSKSHUH U HATPY3KHU 33 TOCJICAHIO MUHYTY.
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P Harpyscn (W)

= Cranuna «HacTpoliku ceTi»

HacTpoitkn WiFi
OTIONTS WIF KMaHT

‘Crncok ceTeR

o

DRECT DN

TRLNK 565
DR320

0 Series

ATe
TPLMK FDOB
WIFi M

TPLink_2£C:

WIFi Mapons

Hactpoiiku IP
HacTpanTs I Bpyeiyio

1P Agpace

Macxa nescatn

AocTyn No UMeHH

Wna yeTpadcTea

Venons0aars NETBIOS

MenonsaosaTe MONS

VesperLinc

1. TI'pynna «Hactpoiiku WiFi»
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HacTpoliki Touku JocTyna

@) onnoums Touy noctyna
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e Tanouka «Otkmrounth WiFi kineHT» BKIrOUaeTcs B ToM ciiydae, korna loT
HCHOJIb3yeT sl aBTOHOMHO B pexunme AP(Touka nocryma), 6e3 mogKIodeHus K
BHCIIHEMY pOYTeEpY.

e WiFi uMs ceT MOXXHO BIIHMCATh BPYYHYIO(ECIH €CTh CKPBITAs) HJIH BHIOPATh U3 CIIUCKA
JIO CTYTIHBIX CETeH.

o [lone «WiFi maponb» ass BBoJa maposs BHemHei cetn WiFi

2. I'pynma «HacTpoiiku IP».

e Ecnu HeoOxoaumo BpyuHyo ykasars P anpec IoT, BxirounTe ranouky «Hacrpours IP
BpyuHyto» 1 Brummte IP anpec, Macky noncern, 1lno3 u DNS B coorseTcrBytomme
ToJIs.

3. I'pynna «HacTpoiku TOYKH JI0CTyIa»

e Ecmmranodka «OTKIIOYUTH TOUKY JOCTYyIa» He ycTaHoBIeHa, [oT ycTpoiicTBo oTkpoeT
CBOIO TOUKy jgocryna ¢ Web unrepdeiicom mo aapecy http://192.168.4.1 .VerpotictBo
MOJeT paboTaTh B rHOPUIHOM PeKUME, T. €. moaKimoueHo Kk WiFi poyrepy n OTKpbITO#
COOCTBEHHOM TOYKO# 1O CTYIa OMHOBPEMEHHO.

ITpumedanue: YcTpoiCTBO MOKET OTKPBITH CBOIO TOUKY A OCTYIA Jlae KOTJia rajgodyka ycTaHOBICHA B
Cllydae eCliM OTCYTCTBYET HOJIKIIIOY EHHE K POYTEepY WM ATO MOIKIIOUESHUE HE HACTPO CHO.
e Tlone «Mwms cetu». B aToM nose moxHO yka3ars Ha3BaHue WiFi cetu crabunmsaropa
o [lone «ITapoms» ciryxut st ykazanws maposst WiFi cetn crabummzaropa.
Hcnons3yetcs wpa nmpposanue. Eciu none mycroe, nmdpoBaHue He HCHOJb3yeTcs(He
pEeKOMEHyeTCs).

4. Tpynna «/Jocryn mo mmenu». 1715t Toro uto6bI 3aiitn Ha Web unTepdeiic ctabmmsaropa
HeoOxoanuMo B anpecHoii crpoke Web Opay3sepa ykaszars ero IP agpec win Vms (o
ymomyaHuio Stab).

e [lone «Mms ycTpoiicTBa» CIIyKMT JUlsl yKa3aHUs HIMEHU ycTpoiicTa. Eciiu nmose
OCTaBUTb ITYCTBIM, UM 110 yMOIUaHU10 Oyzner Stab
e Tanouka «Mcnomb3osate NETBIOS». Ecnu Bamr WiFi poytep He comeput
BHyTpeHHe# ciryx061 DNS(Bb1 He Moxere 3aiiTn 1o nmenn Ha Web nHTepdeiic),
npuMeHsieTcs 3T1a onuus. [Ipu BkitoueHun 3toi ranodku Ha [oT ycTpolicTBO MOXHO
3aifTH 110 IMEHH ¢ KOMITBIOTEPOB oy ynpabieHueM Windows.
Jlns mocryna k Web untepdeiicy ¢ kommbroTepos nof yrnpasiennem [0S ucnonb3yercs mDNS, B aTom
cllydae K MIMeHH ycTpoiicTBa gobasisietcst cyddukce «.local»
[pumeyanue: DTn 2 onMK CTOUT IPUMEHTh ecTh Bar WiFi poyTtep He conep>XuT BHYTPEHHEH CITyKO bl
DNS.

5. VesperLink ucrons3yercs st noakiaodenust k WiFi poyrepy ¢ momoIso MoOUIbHOro

T PUIIOJKEHHSI.
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TAPAHTUUHBIA TAJIOH

Ha HopManm3zaTop HanpsiKeHus

Hopmanuszarop HHCT -

YXJII42TY YV 26.5-40752963-001:2017

NORMIC []
SHTEEL []
CALMER []
FLAGMAN []

Tl'apanTus MecHleB

Apec npeanpusATUA-U3TOTOBUTEJIS:

JAHHBIE O IIOKYIIKE

Jlata mpuobpereHus:

Haumenosanue opranusauuu

[Tponasen:

Anpec

Tloamnucek, meyarsb

MexaHu4eCKUX MOBPEKICHUN HET.
Hopmanu3zarop B paboTe mpoBepeH.
KoMmekTHOCTh HOpManu3aTopa poBepeHa.

C ycnoBusiMU rapaHTHH O3HAKOMJIEH U COIVIACEH.

IMoanuce, mevyath



HHCT

Pykoeoocmeo no skcniyamanuu

Hopmanuzamop nanpsasxcenus cemu mpexghaznulii

1. CrabOnau3anusa

2. 3amura:

Y om nepenanpax;ceHull 6 cemu
Y mokosasn

Y om nepezpeesa

Baaronapum Bac 3a mokynky Haiero HopMaJju3aTropa.

[TpuoOperénnsblit Bamu Hopmanu3atop 6e3onaceH st paboTaromIero ¢
HUM IepCoHaa, Kak B ouce, Tak ¥ B ObITOBOI 00CTaHOBKE.

BoT yxe Ha mpoTsHKEeHUH psiia JIeT MbI pa3pabaThiBaeM M BBITyCKaeM
TEXHUYECKU OO0jiee COBEPIICHHbIE MOJECIM W TPUHLUIHUAIBHO HOBBIE
usnenusi. l[Ipemmaraembie HamMu u3aeausi O€30TaCHBI, HaAEXKHBI,
JIOJITOBEYHBI, yIOOHBI B pad0TE ¥ UMEIOT IPUATHBIN BHEITHUH BHI.

Cnpawueaiime 0 HOBUHKAX Yy HAWUX OUNEPOB U
mop208vix azenmoa!
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