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PykoBoacTBo no skcrutyataiuu (PD) sBisieTcst 00beAMHEHHBIM 3KCIITYyaTallHOHHBIM
,Z[OKyMeHTOM n Hpe;[HasHaquo JJI1 OBHAKOMJICHUA C KOHCprKHHeﬁ, I/I3y‘-I€HI/I}I HpaBI/I.H BKCHHyaTaI_II/II/I
(McTob30BaHUS IO HA3HAYCHUIO ), TEXHUYECKOTO OOCTYKUBaHUS, XPaHEHUS U TPAHCTIOPTUPOBAHUS
MOHO6HO‘IHOFO JaTYnKa ypOBH}I IIOCTOAHHOT' O HaHpH)KeHI/I}I IIUTaHusA, UMCIOIICTO peneﬁHHﬁ BBIXO/[
(manee — peneitnbiii natuuk JJHE, natuuk cepun [IHE-17). PO comepxut cBenenus,
y,Z[OCTOBepHIOH_II/Ie I‘apaHTI/IpOBaHHI:IG HN3TOTOBUTCIIEM 3HAYCHHUA OCHOBHBIX HapaMeTpOB n
XapaKTEPHUCTHK.

1 OIMCAHUE U PABOTA

1.1 HazHauyeHue

1.1.1 Jatuuku yposHsa JIHE npenHa3HaueHsl Juisl JMCKPETHOIO KOHTPOJISI YPOBHS CHIITYYMX U )KUJIKHX
BELIECTB, B TEXHOJOTHUYECKUX U TOBAPHBIX pe3epByapax, cuiocax, OyHKepax U T.I. CTallMOHAPHBIX
yCTaHOBKaXx.

1.1.2 Jatuuk cepun [IHE-17 conepkut niBa peiie, Kaxa0€ U3 KOTOPBIX BKJIIOYAETCA MPH TOCTHKECHUU
KOHTPOJIMPYEMBIM BEILIECTBOM 3alIporpaMMUpoBaHHOrO ypoBHs. [aTtunku IHE usrorasnusarorcs

B COOTBETCTBUU ¢ TpeboBanusamu TY4218-012-51824872-2022. Jatunku JIHE He sBastoTcs
CPEICTBOM U3MEPEHUs

1.1.3 ®opmat 0603HaUCHHSI TaTYMKA PUBEICH B Ta0. 1

Taonuma 1
Ne mo3unum 1 2 3 4 5 6 7 8 9 10 11
[Tpumep obo3nauenust | JTHE 3 B 100 - 1 17 K 4

O6pa3er 3amcu: JTHE-3B100-117K44

Coneprxanue MO3UIMH 0003HAYEHHUS TaTIYMKa TPUBEJCHO B Ta0J. 2

Ta0numa 2
Ne
Bo3moxH
TIO3UII 3HaueHue [Ipumeuanue
bI€ 3HAKHU
uu
1 JHE JlaTank HAIOJHEHUS] EMKOCTHBIN
3 MoHO00109HOE UCTIOTHEHUE JUIS Juana3oH 1: oTHOC. AUBIEKTP.
3 JIMRJIEKTPUYECKUX BEIIECTB MPOHHUIIAEMOCTH BemecTBa oT 1,5 o 10
4 MoHO00109HOE UCTIOTHEHUE JUIS Juana3oH 2: 0OTHOC. AUDJIEKTP.
ANEKTPONPOBOSIINX BELIECTB MIPOHHUIIaEMOCTh BemlecTna Oosiee 10
. . OUMHKOBaHHBIN TPOC TUAMETPOM & MM
HewnzonupoBanHbIii THOKUT LTHES poc A P ’
T N JUIHOM OT 2 1o 30 M rajJibBaHHYECKU
YyBCTBUTEIBHBIN 351eMeHT (UD) .
CBSI3aHHBII C IPy30M.
Tpoc nuamerpom 8 MM, anuHoOM oT 2 10 30
il N3onupoBaHHBII THOKHI M BO ()TOPOILIIACTOBOM TpyOKe (TipH ITTHHE
YYBCTBUTEIbHBIN 3JIEMEHT 6omnee 10 M TpyOKa cocTaBHasi) ¢ TPy30M,
M30JMPOBaHHBIM OT TpOCa
4 W305mpoBaHHBIN THOKHIA Tpoc nuamerpom 4 MM, anuHOM oT 2 10 10
B YyBCTBUTEIbHBIN 3JIEMEHT IS M BO ()TOPOIIJIACTOBOM TPYOKE C TPYy30M,
KUJIKOCTEN M30JIMPOBAaHHBIM OT TpOca
C HewuzonupoBaHHbI KECTKUM Tpy06a quamerpom 15 mm, nmuHoM ot 0,2 10
YYBCTBUTEJIbHBII 3JIEMEHT 2 M u3 Hepxkaseromed ctasn 12X18H10T
. . Tpy6a nuamerpom 15 mm myuno# ot 0,2 1o
N3onupoBaHHbBIN KECTKUN pyoba i P ) MM 2L e
T . 2 M n3 Hepxkaseromen ctanu 12X18H10T Bo
YYBCTBUTEIbHBIN 3JIEMEHT N
(dhTOpOIIIIacCTOBOM TPyOKe




LlenTpanbHblii 351eKkTpoA (TpyOa nuameTpoM

BYXAJIEKTPOIHBIN N
fogxcnam: }II) 131?1 15 MM U3 HepKaBeIOIIEH cTamu
. 12X18H10T) maxonutcs B TpyoOe
K HEU30JIMPOBAHHBIN N
qyBCTBUTCIILHBIN DJIIEMEHT IS AMAMETPOM 42,4 MM 3 HCPKABCIOMICH
Y . cranmu 12X18H10T. quanazon niuunst ot 0,2
KHUIKOCTEH.
IO 2 M.
4 N30nupoBaHHbIN HEHTPAIBHBIN 3JIEKTPO.
. (Tpy0a nauamerpom 15 MM U3 HepkaBerolei
BYX3JICKTPOIHBIN o
Aoy poa . cramu 12X18H10T Bo ¢roporuiacToBoii
KOaKCHaJIbHBIA U30JIMPOBAHHBIN
H . TpyOKe) HaXOAUTCS B TPyOE THAMETPOM
9YBCTBUTEIIHHBIN AJIIEMEHT ISt o
UIKOCTOR 42,4 MM U3 HEpXKaBEIOILIEH cTanu
a ) 12X18H10T. dunana3on aauasl ot 0,2 10 2
M
5 ot 002 no | JImMHa 4yBCTBUTEIBHOTO Jnana3oH 3Ha4YeHU 3aBUCUT OT BUJIA
300 JIEMEHTA B IELIUMETPax 9YBCTBUTEIBHOTO 3JIEMEHTA
JI51 BCEX BUJIOB UyBCTBUTENIbHBIX
7 1 Pe3n6a y3na kpemienus G 11/, A AOB 1Y
3JIEMEHTOB
[Intanne 24 B DC. /IBa BBIXOJIHBIX pene U
8 17 Howmep cepun . A a P
aHasiorossli Beixoa 0-10 B.
K Kopmyc 6e3 paguaropa
9 Kopnyc C paaAuaToOpoOM HUcnonuenune KopI1ryca
OXJIKICHUS
1 Cranb 45 ¢ pe3uHOBBIMU
VIUIOTHEHUSIMHU.
) Crans 12X18H10T ¢
PE3UHOBBIMH YIUIOTHCHHSIMH.
Crans 06 XH28M/IT ¢
10 3 (TOPOIIACTOBBHIMH Matepuan y3na KperieHus AaT4yuKa
yriotHeHusiMu (i1t YD Bugo B
uT)
Crans 12X18H10T ¢
4 (TOPOIIACTOBBIMH
YIUIOTHEHUSIMHU
0 bes rpy3a (mis U9 Bunos C, T, K,
H)
1 I'py3 u3 cranu 45 ¢ pe3uHOBBIMU
YIUIOTHEHUSIMHU.
) I'py3 u3 cranu 12X18HI0T ¢
1 PE3UHOBBIMH YIUIOTHEHHUSIMH. Hamaue i MaTepnal rovaa
pys u3 cranu 06XH28M/IT ¢ pHatIpy
3 (TOPOIIACTOBBHIMH
yIIoTHeHHsIMU (7151 Bujia B)
I'py3 u3 cranu 12X18HIO0T ¢
4 (hTOPOIIIACTOBBIMHU
VIUIOTHEHUSIMU

[Tpumeuanue — Beimyckaemble TUIIOpa3Mepbl YKa3zaHbl B KaTajaore NpoayKLIuu




1.1.4 PekoMmeHmanuu 1mo BEIOOPY BHIa KOpITyca, MaTepHalia Tpy3a U y3Jia KpeIrIeHUs JaTIhKa

MpecTaBiIcHbI B Ta0M. 3
Ta0mumna 3

Howmep no3unuu
0003HaUYeHusa o | 3HaK
Tadi. 2

Ob6nacTb NpUMEHEHUS

K BEIIECTBO ¢ TeMieparypoii ot munyc 55°C no +80°C (MakcuManbHas
9 TeMIeparypa npucyTcTByer 6osuee 30 MuH)

T BEUIECTBO ¢ TemnepaTypoit oT munyc 55°C no +150°C

+120°C

CyX0€ HearpecCUBHOE BEIIECTBO ¢ TeMIepaTypoi oT Munyc 55°C 1o

2 munyc 55°C no + 120°C

BOJIa MJTM BJIAYKHOE HEArpPECCUBHOE BEIIECTBO C TEMIIEPATyPOH OT

10, 11 MUILIEBbIE TPOAYKTHI ¢ TeMmneparypor oT Munyc 55°C no + 120°C

3 CHJIBHOAIrp€CCUBHOC BCIICCTBO

cna60arpecanH06 BCIICCTBO

4 BEIIECTBO ¢ TeMreparypoi oT Munyc 55°C no + 150°C

MUIIEBBIE IPOAYKTHI C TeMieparypoii ot Munyc 55°C no + 150°C

1.2 TexHn4yeckne XapaKTepUCTHKH

Texuuueckue xapakrepuctiku natunka cepuu JHE-17 npusenens! B Tabnuie 4.

Tabnuma 4
Marepuan kopnyca ATIOMUHHI
[ToaxmoueHue KJIEMMHasi KOJIOJIKA

Pe3nba coemMHUTENBHOTO y3I1a

G 1'%,

Jnuaa Y5 B 3aBUCUMOCTH OT BHAA:

ot 2 1o 30 m (', 1T);
ot 2 o 10 m (B);
o1 0,2 o 2 m (C, T, K, H)

HomuHansHOE HanpsikeHue nurtanus, B

24 DC

Pabouwnii nuana3oH HanpsoKeHUs MUTaHus, B 18...36 DC
Tok norpebnenus npu 24B DC, MA <100
3anuTa OT nepenoatocoBku UNuT. €CTh

Tun KOMMYTaIIMOHHOT'O 3JIEMEHTA pene
MaxkcuMaibHbI TOK KOMMYTAIIMOHHOTO 3JIEMEHTA 3A

MaxkcruMaabHOE KOMMYTHPYEMOE HalpsyKeHHE

250 B AC nwmu 125 B DC

Bpems oTkika (Bpemsi yCTaHOBIIEHUS TEKYILETO H3MEPEHHOTO
3HAYCHMs YPOBHS), MC, HE OoJiee

1000

Dnektpuueckas npoyHocTs uzossauuu JHE:
Tox yreukn mexay kiemMmamu nmutanus 18-36B (+Us, -Us) u

kopnycom /IHE npu ucnsitatensnom Hanpsbxenun S00B AC B 2
TedyeHue 1 MuH. He Oonee, MA.

OnexTpuueckas npoyHocts nzomsiuuu JJHE:

Tox yreuku mexay kiemmamu nmutanus 18-36B (+Us, -Us) u )

KJIEMMaMHU peJie Npyu ucnblTaTebHoM Hanpsbkenun 1500B AC B
TeyeHue 1 MuH. He 6onee, MA.

KonnuecTBo ypoBHEHN, pErUCTPUPYEMBIX C IIOMOILBIO pEIIe

2 (mpu e YD Gornee 1 m)
1 (mpu ayuae YD menee 1 M)

Bpewms 3anepkku cpabaThIBaHUs UM OTITYCKaHUS pejie, ¢

0 - 120 (BeiOupaercs
MI0JIb30BaTEIIEM)




TOYHOCTH YCTAaHOBKHM BPEMEHHM 3aJCPKKHU cpabaThIBaHUS MU 1

OTIIyCKaHUs pelie, C

TemmepaTypa okpyskariei cpeasl s kopnyca, °C ot munyc 40 mo +60

TemnepaTtypa KOHTposIpyeMoil cpenbl, °C oT MuHyc 55 o + 150

Crenens 3anutel 1o 'OCT 14254 IP67 (nyst xoprryca);
P68 (st UD)

MakcumaabHOE JTaBJICHUE B KOHTPOIMPYEMOM 00BEME 20 at™m

1.3 ¥YcrpoiicTtBo u padora

1.3.1 EmkoctHoit natuuk ypoBHsa JIHE coctouT u3 uyBcTBUTENBHOTO 35eMeHTa (UD) pa3nnyHbIX
KOHCTPYKTHBHBIX HCIIOJHEHUI U KOpIyca C KPBIIIKOM, BHYTPHU KOTOPOTO PACIIOIOKEH IIEKTPOHHBIH
Moaysb. Kopryc umeeT repMOBBO M BUHT JUJISl 3a3€MJICHUSI.

Jas yeroitunBoii pa6orsl 1aTuuka ypoBHsi JJTHE Heo6xonnmo coenunuthb (kpome U Buaa K

u H) oTie1bHBIM NPOBOHNUKOM, HCIIOJIB3YS BUHT /i1 3a3eMJenusi, kopnyc JJTHE:

a) CO CTEHKOM pe3epByapa (ec/id OHA MeTa/InYecKas);

0) ¢ JOMOJTHUTEJBHBIM 3JIEKTPOAOM (eC/IM pe3epByap U3 IIACTMACCHI, 0€TOHA U IPYroro
HeNMpoBOAIIEr0 MaTepuaa).

1.3.2 Tlox KpBIIKOM pacloJIOAKEHBI AJIEMEHTHI YIIPaBICHHUS U UHIUKAIIUN:
e OLED unaukarop
e Yersipe kHONKU: «M», «H», «T», «|».
e KiemMHas KoJoaKa Ui NOAKIIOUYeHNs BHeIHUX 1eneil ACY u nuranus

1.3.3 Ilpunuun neiictus J{HE ocHOBaH Ha M3MEPEHNH AIIEKTPUUYECKON EMKOCTH Mexay YO
U KOpIycoM pe3epByapa. [Ipu 1ocTHkeHUM onpeAeIeHHbIX YPOBHEH (3aJI0KEHHBIX M0Ib30BATEIIEM)

NEPCKIOYAOTCA JUCKPCTHBIC peJ'IefIHBIe BBIXOJBI.

1.3.4 Buemnuii Bun u rabaputasie pazmeps! natunkoB JHE npusenenst Ha Puc.1.

Pucynok la — Bun natunka u3HyTpH




29

D108

218

JHE-xT(002...020)-117Tx0
Puc. 16. Xecrtkuit uzonupoBansblii YD tuna
«T» ¢ paguaropom

39

JHE-xT(002...-020)-117Kx0
Puc. 1B. Kectkuii nzonuposanusiii YO tuna
«T» 6e3 panuaropa



29

@198

218

JIHE-xC(002...020)-117Tx0
Puc. 1r. XKectkuit HenzonupoBanHeii U Tumna
«C» ¢ paguaTopom

129 _
@ 108

39

JHE-xC(002...-020)-117Kx0
Puc. 11. XXectkuii HenzonupoBaHHbiii UD Tumna
«C» 6e3 panuaropa



29

218

JHE-xK(002...020)-117Tx0
JHE-xH(002...020)-117Tx0
Puc. le. Koakcuanpubiit U2 Tumna
«K» nnmu «H» ¢ paguaropom

9

39

JHE-xK(002...-020)-117Kx0
JAHE-xH(002...-020)-117Kx0
Puc. 1:x. Koakcuanpupeii U9 tumna
«K» mmm «H» 6e3 panuaropa



230

JHE-xB(02...100)-117Txx JHE-xB(020...-100)-117Kxx
Puc. 13. M3onupoBanusbiii ruokuii U1 miis Puc. 1u. U3omupoBannbiii rubkuit YD nis
XKUAKOCTH TUNA «By» ¢ pagrmaropom XKuakocTu Tuna «By 6e3 paauaropa



2i

JHE-xI'(020...300)-117Txx JHE-xI'(020...-300)-117Kxx
Puc. 1x. HenzonupoBanusiii rubkuii Y2 Puc. 1n1. Hem3onmupoBanuslit rudkuit YD
tuna «I'» ¢ paguaTopom tuna «I'» 6e3 paguaTopa

10



JHE-x/1(020...300)-117Txx JHE-xJ1(020...-300)-117Kxx
Puc. 1m. U30mupoBannbiii ruokuii YD Puc. 11. U3omupoBannsiii ruokuii Y2
tumna «/[» ¢ panuatopom tuna «J{» 6e3 paguaropa

11



1.3.5 Cxema snexrpuueckas noakiatoueHuit garuuka JJHE npuBenena na Puc. 2

C .
e
J\ 2. KoHrakTe!l pene
| = BepXHero YpoBHA
3
C
4 4
O O+
| s Umut = 18...36 B DC
25 o-
6
| e
7 KoHTakTel perne
,( ~ HH/KHETO YPOBHA
8
O O

Puc.2 — cxema nogxmrouenus JTHE

1.3.6 IIpu TemnepaType KOHTpoIMpyeMoro BemlecTna Bbie 80°C peKOMEHIy€eTCsl UCIIOIb30BaTh
HCIIOJIHEHHUE C PauaTOPOM OXJIaXACHUs. PaguaTop no3BosseT yMEHbUIUTD BIMSHUE TOPSYETO
pe3epByapa Ha AJIEKTPOHUKY JaTuuka. PeneHne o0 UCnoap30BaHUM paguaTopa cieiyeT IpUHUMATh,
YUUTHIBAs KOHKPETHBIE YCIOBUS oxJaxaeHus kopnyca JJHE (OTKpBITBINM BO31yX MM 3aKpBITOE
MIOMEIIEHNE, CKOPOCTh JBM)KEHUS BO3/lyXa M T.I1.). Paguarop yBennuuBaeT BBICOTY KopIyca Ha 79 MM.
BHewnuil BuA NCIOJIHEHUS C paAuaToOpoM I0oKa3aH Ha puc. 1.

2 HCIIOJIb3OBAHME 110 HABHAYEHUHIO

2.1 IloaroTOBKA K HCIOJIL30BAHHIO

2.1.1 BHEmHUM OCMOTPOM IIPOBEPHUTH KOMILJIEKTHOCTh JaTUYMKA YPOBHS, YOSAUTHCS B OTCYTCTBUU
MEXaHWYECKHUX NMOBPEXKICHUN TaTYMKA YPOBHS.

BHuMaHue, NIpu HCNOJIb30BAHNH JATYHKA B KOHTAKTE ¢ NMIIEBbIMH NPOAYKTAMHU HE00X01UMO
NPOM3BECTH e3NH(EeKINI0 YYBCTBUTEIbHOI0 3JIEMEHTA.

2.1.2 MonTax npubopa J0IKEH MPOU3BOAUTHCS € yueToM TpeboBanumii ri. 93.2 «[IpaBun
TEXHUYECKOH IKCIUTyaTaIlH JIEKTPOyCcTaHOBOK notpeduTeneit» (I1T3), «IIpaBun TexHUuKH
0€30MacHOCTH MPHU IKCIUTyaTaIlH AIEKTpoycTaHoBOK norpeduteneit» (I1TH), nericTByromux
cTpouTenbHbIX HOpM | mipaBwil ['occtpost Poccuu (CHull), mpasun ['ocroprexnamzopa Poccun, a
TaK)K€ HaCTOSLIET0 PyKOBOJICTBA.

2.1.3 Tlepen ycTaHOBKOM JaTYMKA YPOBHSI HEOOXOIMMO YIaTUTh TEXHOJOTUYECKHE 3aTTyIIKU U3
KaOeTbHBIX BBOJIOB IaTYHKA.

2.1.4 latuuk JIHE ycTtanaBnuBaeTcs Ha pe3epByape B pe3b00BOE THE3/0 U, TPH HEOOXOIUMOCTH,
YIUIOTHSIETCS] TPOKJIaAKONU. UyBCTBUTENIbHBIN JIEMEHT MPU 3TOM JOJHKEH pacIionaratbCsi BEpTUKAIBHO.
JlomyckaeTcsi HaKJIOHHOE PacloJIOKEHUE YYBCTBUTEIBHOTO 3JIEMEHTA ITPU YCIOBUU €0
JIOTIOJTHUTENBHOT'O KPEIUICHNUS.

2.1.5 B xadecTBe IOMOJTHUTEIILHON OMITNHU, BO3MOXeH 3aka3 Aatunka JIHE ¢ anmeBsiM kperienrnem
(puc.3). He pexomenayetcs ucnomnn3obats JJHE ¢ ¢nanneBsiM kpemieHreM B ciiyyae n30bITOYHOTO
naBieHus B EMKocTH. DnaHel He BXOJUT B KOMIUIEKT OCTABKU JAaTYMKA U 3aKa3bIBACTCS OTACIBHO.

12



Puc. 3 — ¢nanuesoe kpernenue natunka JJHE

2.1.6 PaccrosiHue MEXIy YyBCTBHTEIBHBIM JIEMEHTOM M CTEHKOU pe3epByapa JOKHO OBITh TaKHM,
YTOOBI UCKITIOYAJIaCh BO3MOXKHOCTh 3aBUCAHUS ChIITydel KOHTPOJIUPYEMOM Cpeibl ocie
OTIOPOKHEHUS Pe3EPBYyapa, a TAKKE COMPUKOCHOBEHUE UYBCTBUTEIIBHOTO 3JIEMEHTA CO CTEHKaMU WU
JIHOM TipH IBWKeHUU cpenbl. [Ipaktudecku paccrosiaue 200-500MM 1OCTaTOYHO JIS BCEX CIIY4aeB.
2.1.7 s uCKII0YEHUSI BOBMOXKHBIX MEXaHUYECKUX MOBPEXKICHUM YyBCTBUTEIBLHOIO 3JIEMEHTA 32
CYET UHTECHCUBHOTO JBMKEHHUSI KUIKON KOHTPOJIUPYEMOU Cpelibl pEKOMEHIYETCsl MPeayCcMaTpUBaTh
3aKpeTICHNE YyBCTBUTEILHOTO dJIEMEHTA Yepe3 U30JIATOPhI UITH OKPYKATh €ro AeMI(UPYIOIIHM
YCTPOWCTBOM B BHJIE CETKH, IepPOprUpOBaHHOM TpyOsl AuameTpoM He MeHee 100 MM u T. 1.

2.1.8 Metaminueckuil pe3epByap AOIKEH UMETh COETMHEHHUE C 3a3€MIIIOIINM KOHTYPOM.

Y nememannuueckux pezepeyapos neo6xonumMo npeycMaTpUBaTh TOMOTHUTENbHBIN 3JEKTPOA B
BH/I€ METAJUIMUECKON IJIACTUHBI, MOJIOCHI IUPUHON He MeHee 0,2M, pacioI0KEeHHBIN MapamieTbHO
YyBCTBUTEILHOMY 3JIEMEHTY Ha paccTostHuu 0,2 — IM U COEIMHEHHBIN C KOPIyCOM AaT4YuKa.
JlomoMHUTENBHBIN 3JIEKTPOJ MOXKHO pacroiaratb BHE pe3epByapa BJ0JIb €r0 MOBEPXHOCTH.

na oamuukoe ¢ KoakcuaibHou KOHCmMpyKyuell 4ygcmeumeibhozo riemenma (éuo H, K)
00NONIHUMEbHBLIL 2JIeKIMPOO He mpedyemcs.
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2.1.9 ToaknroueHue AaTYUKA YPOBHS OCYIIECTBIISCTCS MOCPEACTBOM KIEMMHBIX OJIOKOB,
PACIIONOKEHHBIX HA MeyaTHBIX IuIaTax (puc. 1) kabeneM ¢ MeIHBIMH KUIaMH cedeHueM 10 0,35 Mm>,
YnoTHeHHE TepMOBBO/Ia MPeIHa3HAYCHO TSl KaOesst ¢ HapykHbIM quametrpom 10-11 mwm. Tlpu
MCIOJIb30BaHNU KaOesst ¢ MEHBIIINM JUAMETPOM CJIelyeT 3aMEHHUTD YIJIOTHEHHE B TEPMOBBO/IE.
Hanpumep, nms kabens ¢ Hapy>KHBIM IHaMeTpOM 6 MM B KaueCTBE YIIJIOTHEHHUS MOKHO MCIIOIb30BaTh
OTPE30K BaKyyMHOU TPYOKHU ATUHOU 24 MM, C BHYTPEHHUM JHAMETPOM 6 MM U C TOJIIUHON CTEHKH 6
MM. UTOOBI MOIYyYUTh JOCTYM K KJIEMMHBIM OJI0KaM, HEOOXOIMMO CHSITh KPBIIIKY KOpITyca.

2.1.10 TTocne okoHuaHUs paboT MO pa3MEIICHUIO 1 MOHTaXy Kales cileyeT YCTAaHOBUTh Ha MECTO
KPBILIKY KOpITyca, IPOBEPUB HAIMYUE YIIJIOTHEHUS.

Iloocoeounenue oamyuka ypoeHs 0014CHO RPOU3EOOUMBCA RPU OMKTIOUEHHOM HANPANCEHUU
numanus.

2.2 Ucnosb30BaHue 1ATYUKA YPOBHS

2.2.1 Otob6paxenue undopmaruu. Harunku JJHE umeror OLED- unaukaTop, pacnoioKeHHbIH 1Mo
KPBILIKOW, KOTOPBIA BEIBOAUT HHPOPMALIUIO O YPOBHE 3aIIOJHEHHUS EMKOCTU U O COCTOSHUU
BBIXOJIHBIX pene (puc. 4).

40% max
- 0

P’ _+_ BKI

P‘ __ BBIKI min

Puc.4 — OcaoBHoe MeHI0. OTOoOpaxeHne HHPOpMaLuu
00 ypOBHE 3aIl0JIHCHUS ¥ O COCTOSTHUH PeIie

2.2.2 Tlepen HauaaoMm pabOTHl HEOOXOAMMO OTKAIMOPOBATH NATUYHUK YPOBHS, T.€. 3alPOrPaMMHUPOBATH
MUHUMATBHBIA 1 MAKCUMAIIbHBIN ypoBeHb. KannOpoBka oCyIiecTBIsSETCs MOCie MOHTaXKa JaTYnuKa
yposHs JIHE Ha o6bexTe. KannbGpoBka mpou3BoAUTCS NpH MOJaHHOM HanpspkeHun nutanus JTHE.
KannOpoBka ocymecTBiseTcst ¢ HOMOILIBI0 KHOMOK «My», «H», «1», «|» (cM. puc. 1a)

2.2.3 IIporpamMupoBaHue (Ka1u0poBKa) MUHMMAJIBLHOI0 YpoBHS — 0%.

e 3amoJHUTH EMKOCTbh MaTEpHAJIOM J0 YPOBHS, KOTOPBIA HEOOXOIMMO 3alIOMHHUTH, KaK
MuHUManbHbIN (0%) ypOBEHb;

e Haxonsce B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOpa)kaeTcsl ypOBEHb 3aTIOJTHEHHS
pe3epByapa), Haxatb KHOIKY «H». OTkpoeTcss MeHio KanuOpOBKH;

e Haxumas kHonKy «1», «|» BbIOpaTh «min 0%»;

e Haxars kHonky «H». Ha skpane Ha 1 cex. 0ToOpa3uTcst HAAMUCh « Y POBEHb YCTAaHOBJICHY
CUTHAJIM3UPYIOLIUHI O 3allUCH TEKYILEro YPOBHS B Ka4€CTBE MUHUMAIBLHOTO «0%».

e HaxaTb KHONIKY «M» /7151 BBIX0/1a 0OpPaTHO B OCHOBHOE MEHIO

[TonpoOGHee mporiecc MporpaMMUpOBaHHsl (KATHOPOBKHM ) MUHUMAIILHOTO YPOBHSI OTOOpakeH Ha
pHUCYHKE 5.
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Haxatne
KHOIIKH
«T» HIH «|»

Haxatne Haxatne
Brmouenne c ¢ . B, " ¢ c N N -
A9 max KHOIIKIH Kanubposxka yposHeil KHOITKH Kamubposxa ypoerell
TIHTaHHA «H» EMOKCTH «T» HIH «|» ENOKCTH
> | PI_4+ BKI > PRUER min E—— max min
. . 0./ 0/
P'__ BRHIKT ., 100% 0% 100% Y
Haxartne Haxarne
0% M%| KHOIKH Kanubpoexa ypoBHeil Hepes KHOIIKH
«M» EMOKCTH lcek «H»
P'_+ BKI D max min <« | YpoBeHb yCTAaHOBICH | ¢—
: , e
P'_. BRIKT -, | DBO3Bpars 100% 0%
- = min
OCHOBHOE
MeHIO

Puc. 5 — nporpamMmmupoBanre MUHUMaIbHOTO (0%) ypoBHS

2.2.4 llporpammupoBaHue (KaJau0poBKa) MaKCUMAaJIbHOT0 ypoBHs — 100%.

e 3anogHUTH EMKOCTh MAaTEPUAJIOM JI0 YPOBHS, KOTOPBI HEOOXOAMMO 3alIOMHUTh, KaK
makcumanbHbii (100%) ypoBeHb;

e Haxoxsch B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOpa)kaeTcs ypOBEHb 3aIIOTHEHUS
pe3epByapa), Haxatb KHOIKY «H». OTkpoeTcss MeHio KanuOpOBKH;

e Haxumas kHonky «1», «|» BbiOpath «max 100%y;

e Haxarp kHonky «H». Ha skpane Ha 1 cex. 0ToOpa3uTcst HAAMUCh « Y POBEHb YCTaHOBJICHY
CUTHAJIM3UPYIOLIUI O 3allMCH TEKYILErO YPOBHS B Ka4eCTBE MakCUMaIbHOTO «100%».

e Haxatb KHOIIKY «M» aJ1s1 BBIXOa 0OpaTHO B OCHOBHOE MEHIO.

[Toapo6Hee nporiecc mporpaMMUpOBaHus (KaaTuOPOBKH) MUHUMATIBLHOTO YPOBHS OTOOpakeH
Ha pUCYHKE 6.

Haxarne
KHOIIKH
«T» HIH «/»

Haxarne Haxarne
Brmrouenue c c N B, " c ¢ . B, -
A0, 2 KHOIIKH Kaamnbposka yposrel KHOIKIH Kanuoposxa yposnei
MHTAHHA «H» P «T» HIH «[» EMOKCTH
> P'_+ BKI » max min _— max min | 7
| . 100% 0% 100% %
P __ BEIKT ., o o
Haxatne Haxatue
0/ (aTHOpOoBKa VpOBHEH :
1009 ™3 | KHOIKH K P yp epez KHOIIKH
«M» EMOKCTH lcek «H»
. T
P'_t BKI R max min | <«——— | VDOBCHB yCTAHOBICH | 4— |
P'___ BRIKT o Bosspar B 100% %
OCHOBHOE
MEHEO

Puc. 6 — nporpammupoBanue makcumanbHoro (100%) ypoBHs
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2.2.5 Boi0op pe:xuma padorsl JHE

Hatunk JIHE umeeT detbipe pexuma paboThI:
e  OIHONOPOTOBBIIA;
e J[ByXIIOpPOI'OBBIN;
e PexuM HaNoOJHEHHS pe3epByapa;
e PexuM HaIlOJIHEHMS pe3epByapa ¢ CaMOJIUArHOCTUKOM.

Pesxxum paboThl BEIOMPAETCS ¢ MOMOILBIO KHOMOK «M», «H», «1», «|». Pene natunka npegHasHaueHbI
JUISL PETUCTPAalMU IOCTUKEHHSI KOHTPOJIUPYEMOI Cpeior ONpPEICTICHHBIX YPOBHEN
(3aBHCHUT OT BBIOPAHHOT'O PEKHUMA).

B nanpHelimeM «Pesie BKIIOYEHO» - 03HAYAET, YTO HA KATYLIKY pejle II0JaHO HAIPsKCHUE.

B stoMm coctostHum HOpManbHO-OTKPBITEI (HO) KOHTAaKT — 3aMKHYT, @ HOpMaJIbHO-3aKpBITHIH (H3)-
Pa30MKHYT;

«PeJie BHIKJIIOUEHO» — 03HAYAET, UTO HA KATYIIKY peJie He MOoAaHo HampshkeHue. B aTom cocTosHun
HOpMaIbHO OTKPBITHIN (HO) KOHTaKT — pa30MKHYT, a HOpMaJIbHO 3aMKHYThIN (H3) — 3aMKHYT.

Takoe ke COCTOSIHHE KOHTAKTOB PeJie U B OTCYTCTBUM HANPSKEHUS] MUTAHUA — PEJIe B JAHHOM
cinydae « BBIKJITFOUEHO».

2.2.6 OQHONOPOTroBbIii pexKuM
JlaHHBIN peXuM NpeJHa3HAUEH VIS ONPEIEICHUs JOCTUKEHHS YPOBHS MaTepuasa OJHOro,

IpeaensHOro ypoBHs. B 1anHOM pexkume perne BepxHero ypoBHs (nanee «P1») u pene HUXKHEro
ypoBHs (nanee «P|») paboraroT mpotuBodaszno (Tadma.5, puc.7).

4 ! ! A YpoBeHb a E B

| MaTepuana X
(BblLLE YPOBHSA ~ _~
cpabaTbiBaHUSA) - “ -
Pene BepxHero - -
TR —
YpoBeHb yYPOBHS - BbIKJT Pene HMxHero
6 i ypoBHS - BKJ1
cpabaTbiBaHUSA A
Pene HuWXHero YpoBeHb - Pene BepxHero
YPOBHS - BKJ1 cpabaTbiBaHUS i - =
o] P ypoBHs - BbIKJ1
YpoBeHb A~ i~ ~
MaTepVIaJ'Ia \/\/—\/\/\/\/\/\N N T
(HwKe ypoBHSI| > (B - == -1 -
T~ - _— N
cpabaTbiBaHUA)
~ i~ _~ _~~ —™~ —
A~ N T —
- — Ny AN N
N R . 7\
— - N\ N N\
- — N\ D\ R
D 7 N — — N\~
D e N s

Puc.7 — Cocrosinue pene P1 u P| B oqHOIIOpOroBoM pexume
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Tabmuna 5

YpoBeHb MaTepuana B pe3epByape

CocrosiHue pene
BEpXHEro yposHs P1

CocrosiHue pene
HIKHEro ypoBHs P |

Huxe ypoBHs cpabaTeiBaHUS

BBIKJI

BKJI

Belmie ypoBHs cpabaThIBaHUS

BKJI

BBIKJI

JU1sl BKJIFOUEHUS OHOIIOPOrOBOrO pekuMa paboThl HEOOXOAUMO:
e Haxoxsch B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOpa)KkaeTcs ypOBEHb 3aIIOJIHEHHS
pe3epByapa), HakaTh KHONIKY «M». OTKkpoeTcst BBIOOpa pexuma padoThl,
e Haxxumas KHOIIKH «T», «|» BBIOpaTh «OHOMOPOTOBBIA PEKUMY;

e Haxarp kHONIKY «H»;

e Haxumas KHOIIKH «1», «|» BeIOpaTh Touky cpabareiBanus (ot 0 1o 100%);
Ipumeyanue: Touka cpabamvisanus OyOem paccuumana, onupasico Ha MmunHumarvusii (0%)
u maxcumanvnuwiti (100%) yposens, komopuiil 6611 omxaruoposan 6 n.2.2.3 u n.2.2.4.

e Haxarp kHOnKy «H»;

Haxarp kHOnKy «H»;

Haxxumas kHOTIKY «1», «|» BBIOpaTh Bpemsl 3a1epkku cpadareiBanus (0T 0 70 120 cek.);

Haxxumas kHOTIKY «1», «|» BBIOpaTh BpeMs 3aaep>kku oTmyckanus (ot 0 go 120 cek.);
Haxarsb kHonky «H» 111 BbIxoa 00paTHO B OCHOBHOE MEHIO.

HpuMeltaHue: Haowcamue knonku «My 6 ntob6oti momenm eozepaiwyaem 06pamH0 68 OCHOBHOE MEHIO.

[TonpoGHee mporiecc BEIOOPa U HACTPOHKH OJTHOIOPOTOBOTO PEKUMA OTOOPaKEH HAa PUCYHKE 8.

PexumM paboter

PeskumM padoTel

Pexum N
«— | 1 $eyxmoporossiii
HAIIOTHEHHA
B pesepEypa Haxarue | | PEXHM
. ¢ <
KTIOYCHHE KHOIIKI
[MHTAHHL
Haxatue «T» HIH «|» Haxatue
KHOIIKH KHOIIKH
«T» HITH «|» Hamarme «» Am| «|»
Hazxarie Hazkarie ‘
. IV Dao KHOIIKH =
KHOIIKH 4()% Max | KHOOKH PeixmM paGoTsl PexuM padoThl
«H» M PeixaM «» HIH «|»
P' _+_ BKI O HAIIOJTHEHH —_— OIHOIOPOTOBBII -
Bosgpar pl i l pe3epBypa ¢ l PEKIM
B OCH. —— BBIKI min caMOIHArHOCT.
MEHIO
Haxare Haxarue
Tsan.ornycranud KHOIIKH T3an.cpabaTEIBAHHA Touka MepeKToUeHHsE KHOIKH
«H» 0 1 «H>
-

| 7 <8
| SCeK |

2 ceK

Knomka 1 - yBemauBaeT
BpeMs 3al1.0TI Ha lc

KHomka |, - yMeHbIIAeT
BpeMs 3a1.0TI Ha 1c

40%

KHomka 1 - yeenHuHBaeT
BpeMs 3aj1.cpad Ha lc

KHoTKa | - yMeHbImaeT
BpeMs 3a1.cpad Ha lc

Knomka 7 - yBeHIHBaeT
TOUKY Iepeki. Ha 1%

KHomka | - yMeHbIIaeT
TOUKY Iepeki. Ha 1%

Puc.8 — Boibop 1 HacTpoiika 0IHOIIOPOTOBOTO PEKMMA PAOOTHL.
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2.2.7 IByXnopoOroBbii pe:KkumM

JlaHHBII peXKUM TpeIHA3HAYCH /IS HE3aBUCUMOTO ONPEACTICHUS TOCTIKCHHUS TPEICIbHOTO HUKHETO
WJIH TIPEICTFHOTO BEPXHETo ypoBHEH (Tab. 6, puc. 9).

Perne uuxuero ypoBus P| cpabarbiBaeT mpu yMEHBIIICHUU YPOBHS MaTepralia, HIKE MPeaeTbHOTo
HWKHETO YpoBHs. CUTHAIM3UPYET YTO B MPOIIECCE OMYCTOIICHUS pe3epByapa, yPOBEHb YIIal HUXKE
peeIbHOTO.

Pene BepxHero ypoBHst P1 cpabaThIBacT mpu yBEJIUYCHUU YPOBHS MaTe€pHaa BhIIIE MPEICIbHOTO
BepXHEro ypoBHs. CUTHATM3UPYET O TOM, YTO B ITPOIIECCE HAMOIHCHHUS pe3epByapa, YpOBCHb
MIOJTHSUICS BBIIIE MPEIEIBHOTO.

YpoBeHb MaTepuana HuXxe HUXHero YpoBeHb MaTepuasa MeXay YPOBHAMU YpoBeHb MaTepuasna Bbllle BepXHero
P . 3 - p . . . = .
= ] Pene BepxHero
. Pene sepxHero . Pene sepxHero - | YpoBHs - BKJ1
MpenenbHbIN yPOBHS - BbIKJT MpenenbHbIN YPOBHS - BbIKJ1 MpenenbHbIn ~
BEPXHUWN YPOBEHb BEPXHWUI YPOBEHb BEPXHWUI YyPOBEHb o~ _ Pene HmxHero
i b -1T— — YpPOBHS - BbIKJ1
Pene HUXHero Pene HWXHero o = o
YpPOBHS - BKJ1 YpoBHSA - BbIKJ1 . N
— N — N\
N 2 N NN NN - -
o i R o~ | o\ R
T~ — - o —
— —™ - T~ — —
N N N N
1 =T — - T I R
MpenenbHbIn { MpepenbHbli ~ ~ MpenenbHbi ~  # —~
HWXHWUIN ypPOBEHb HWXXHUI YPOBEHb ~ — HUXHWUM YPOBEHb ~ —~
o~ ~ e N . N
N N N 4 S — N\ . —N\
~ ~ == == —\- -
\_ Y, \"— T~ — ) \_— Ny . )
Puc.9 — Cocrosinue pene P1 u P| B IByXIIOpOroBOoM pexxume
Tabnuma 6
YpoBeHb Matepualia B pe3epByape CocrosiHue pene CocrosiHue pene
BEpXHETo ypoBHs P HUKHETO ypoBHs P |
Huxe npenenbHOro HUKHETO YPOBHS BBIKJI BKJI
Mexy BEpXHUM M HUKHUM BBIKJI BBIKJI
npeaAcCIbHBIMU YPOBHAMU
Bplire npenenbHOro BEpXHEro ypoBHs BKJI BbIKIJI

J11s BKITFOUEHUS ABYXIIOPOTOBOTO PEKUMA PabOTHI HEOOXOUMO:

e Haxonsce B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOPa)KaeTCsl YPOBEHbD 3aTIOTHEHHS

pesepByapa), HakaTh KHOMIKY «M». OTKpoeTcst BBIOOpa pekruma paboThI,

e Haxxumasi KHOTIKH «1», «|» BBIOpaTh «J[ByXImOpPOTOBBIN pEKUMY;

e Haxarp kHONKy «H»;

e Haxumas KkHONKHU «1», «|» BBIOpaTh mpeneabHbId HIKHUNA ypoBeHb (0T 0 10 100%);
Ipumeyanue: Ypogenusv Oyoem paccuumat, onupasnce Ha munumanvhwiil (0%) u maxcumanvHsiil
(100%) yposens, komopuiii 6611 omkarubposarn 6 n.2.2.3 u n.2.2.4.

e Haxarp kHOnKy «H»;

e Haxumas kHONKHU «1», «|» BbIOpaTh mpenenbHbIi BepxHuil yposenb (0T 0 1o 100%);
Ipumeyanue: epxnuii npedenvhuslii ypogeHsb 00diceH bbimb Ha 5% Oonble HUICHE20 NpedelbHO20
YposHsa. B cnyuae ecau nonvzoeamens ycmanagnugaem 6epxHull yposeHb MeHbule mpebyemozo,
oamuux JTHE ycmanosum eepxuuii ypoeHb a8MoMamuiecK paeHbIM.: HUNCHUL NPEOeibHbLLL YPOBEHD
+ 5%.
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Ipumep: Husxcnuii npedenvhulii yposenv = 20%. Ilonvzoeamens ycmanasnueaem 6epxmuil
npeodenvhulil yposeHv <25%. /lamuux [[HE 6 kauecmee gepxnezo yposHs 3anomuum 25%.

e Haxarp kHONIKY «H»;

e Haxxumas KHOIIKY «T», «|» BBIOpaTh BpeMsl 3aJIep>KKU CpabaThIBAHUs Pejle HUKHETO YPOBHS
P| (ot 0 1o 120 cek.);

e Haxarp kHONIKY «H»;

e Haxumas KHOTIKY «T», «|» BEIOpaTh BpeMs 3aJep>KKHU OTIYCKaHUS pese HIKHETo ypoBHs P |
(ot 0 mo 120 cek.);

e Haxarp kHOnKy «H»;

e Haxumas KHOIIKY «1», «|» BBIOpaTh BpeMsl 3aIep’KKU cpabaThIBaHUs pejle BEPXHETO YPOBHS
P71 (ot 0 mo 120 cex.);

e Haxarp kHONIKY «H»;

e Haxxumas KHOIIKY «1», «|» BBIOpaTh BpeMsl 3a[I€p>KKU OTIIyCKaHUs pese BepxHero ypoBHs P1
(ot 0 1o 120 cek.);

e Haxatb kHONIKY «H» 11 BBIXOZ12 0OpaTHO B OCHOBHOE MEHIO.

HpuMeanue: Haorcamue xnonku « My 6 1100601 momenm eozepawaem 06pamH0 6 OCHOBHOE MEHIO0.

[Toapo6Hee nporiecc BEIOOPA U HACTPOUKHU OJTHOMOPOTOBOTO PeKUMa 0TOOpakeH Ha pucyHke 10.

PexxuM padoTeI Pexum pabote

1 Pexam 0 Pexunm
HAMOTHEHHA S HATIONMHEHHA
Bk . Pe3epEYpa € Haatne L e3epBypa
RIOTICHHS CaMOIHATHOCT. KHOIIKH Pe3epEyPe
ITHTAHHA ,
Haxarue «T» HIH «/» Haxarie
KHOIIKH KHOIIKH
«T» HIH «» Hogarse «T» HIH «»
Haxatne Haxatme e
. . . ; KHOIIKH -
KHOITKH A4()9q MaX |  KHONKH Pexm paboTsr . L Pexxum padoTe
«H» . L |« «» 3
P+ BKI «M» » T Oasonoporosstii - . T Hsyxmoporossrit
Bosspar p! ) PEKIM l pexmM
B OCH. —— BBIKT i
MEeHIO
Haxarue Hazxatne Hasxarme
Tsam.cpabaTbIBaHHA KHONKH | Touka mepexmiodeHHA | KHONKH | Touka MepeKTHOUeHHA KHOIIKH
pere P «H» BEPXHEIO YPOBHA «H» HIDKHETO YPOBHA «H»
| ~CeK L 90% 10%
0 ! 0
Knomka 1 - yBemHIHBaeT Knonka T - yBeTHUHBaeT Kuomnka 1 - yBenuiHBaeT
BpeM# 3a1.cpal Ha lc TOUKY IepekI. Ha 1% TOYKY IepekI. Ha 1%
Haxarne - -
‘ KHomka | - ymeHbImIaeT KHomka | - ymeHbImaeT Kuomka | - yMeHBmIaeT
KHOIIKH ,
H Bpemi 3ax.cpad Ha lc TOYIKY Iepek. Ha 1% TOYKY MepeK1. Ha 1%
[l w5
Haxarne T — Hamarne
3a1. : 3a]1.cpadoaTeIBAHHA 3aI. :
T3am.0TnycKaHmA , | xeomk P a2 KHOMLKI Tsax omycmmmT
T pene P e T pexe - T peme P
¢ 2 <«
—
| 2ceK | 2cek | — | | 2ceK

KHomnka 1 - yBenHIHBaeT
BpeMA 3a1.0TH Ha lc

Knomka | - ymensmaet
BpeMs 3aI1.0TH Ha lc

Knonka 1 - ypennIHBaeT
BpeMs 3aa.cpad Ha lc

KHomKa | - yMeHbIIaeT
Bpemsd 3ad.cpad Ha lc

KHomka 1 - yBenHUHBaeT
BpeMd 3a1.0TI Ha lc

Knomnka | - ymeHsmaet
BpeMA 3a1.0TH Ha lc

Puc.10 — Bri6op 1 HacTpoiika ABYXIOPOTOBOIO PEXKHMA PAOOTHL.
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2.2.8 Pe:xxum HanoiHeHus1 pe3epByapa («IIporpammupyemoe 0KHO»)

JlaHHBIN pexuM NpeJHa3HAuEH Ul aBTOMaTHYECKOro MOIIEpKaHusl YPOBHSI MaTepHalia B pe3epByape
B JIMAIIa30HE MEK/y HUPKHUM U BEPXHUM YPOBHAMU. Pesie BEpXHEro U pene HUKHETO YPOBHs
paboTaroT NpoTHBO(a3HO, 3aACPIKKH CpadaThIBAaHUS U 3aJICPKKH OTITYCKAHUS PeIIe

HE IPEIyCMOTPEHBI.

PesepByap Hanonusiercs — Pene Huknero yposus P| - BKJI, pene Bepxuero yposus P1 - BbIKIJIL.
PezepByap onycromaercs — Pene Hrxnero ypoBHsa P| - BBIKJI, pene Bepxnero yposus P1 - BKJL

HpI/I nmoagavuc nNuTaHusd, JaTYMK aBTOMATUYCCKH BKIIIOYACT PEXKUM pa6OTI)I — OIIyCTOIIICHHUEC.

Tabmuma 7 — pexxuM OmyCTOIICHUE

YpoBeHb MaTepuaia B pe3epByape CocrosiHue pene CocrosiHue pene
BepxHero yposHs P17 HIKHETO ypoBHSA P
YpoBeHB BBILIE NPEIETIBHOTO BEPXHETO BKJI BbIKIJI
YPOBHSI
Mexny BEpXHUM U HUKHUM BKJI BBIKJI

npeieabHbIMUA YPOBHSIMU

YPpOBEHBb OMYyCKAETCS HUKE MPEAEIBHOIO BBIKJI BKJI
HIKHETO — peJie MepeKIIYalnTcs
BKJIKYAETCS Pe:KUM HATIOJIHEHH S

Yposeub AOLIJén AO NpeaesibHOro HWXXHero - pene
NepeKnYalTCs, BK/IIOUYaeTCA PEXXUM HaNno/IHeHUa

- g 2 r !!!E 2 - ’1? 2

PeXXuMm onycTrollueHuUs, ypoBeHb MaTepuarna noHuxaetcs

PN Y Y 9 Ve Ve Ve Ve
—~ e - Pene BepxHero Pene BepxHero Pene BepxHero
N | ypoBHS - BKJ1 YPOBHS - BKJ1 YPOBHS - BbIKJ1
ﬂp?ﬂ,eanblﬁ — Pene HUXKHEro ﬂp?neanbM MpenenbHbIit
BEPXHUI YPOBEHb ~'ypoBHs - BBIKI BEPXHUIN yPOBEHb Pene HwkHero BEPXHWI1 ypoBEeHb Pene HWxHero
—_ - — ypOBHS - BbIK/1 -1 ypoBHs - BKJ1
— N - s
T N
N | N N
— N\ — N
PR Y0 Y Y VaWe Ve Wa Wy
A~ I~ ~
L~ — N
e — - o~ T~
o~ I~ ~ o L= e MpepenbHbIN
== - ~ ~ HUXKHUI yPOBEHb
T 1 - ———~ o~ ~ —P NN N
MpenenbHbIN - ! =S MpenenbHbIn -~ i e o | N
HWKHUI ypOBEHb = 3 = HVKHUM ypoBeHb | ~~ - ~ ~
N e A~ o~
N TN o~ o~ — 4 e
i TN o~ o~ . N
— N — — N — = N
\_ ) \ o ~ ~ ) \_ Y,

Puc.11 — CocrosiHue peiie B peskuMe HalloJIHEHHE pe3epByapa Mpyu OIyCTOLIEHUN EMKOCTH.

HpuMeltaHue: eciu npu nooave NUMAaHus (aemomamuttecxu BKIIOYaencs pesicum onycmomeHue)
YpPO6€eHb Mamepuajla HUsMNCe HUICHe2CO npe()eﬂa, PENUCUM CPA3Y IHCE CMERUMCA HA — HANOJIHEHUE.
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Tabmmma 8 — pexxuM HaNOJIHCHHE

YpoBeHb Matepualia B pe3epByape CocrosiHue pene CocrosiHue pene
BEpXHETo ypoBHs P HIKHETO ypoBHs P |
Huxe npenenbHOro HUKHETO YPOBHS BBIKJI BKJI
Mexy BEepXHUM ¥ HUKHUM BBIKJI BKJI

IIpEACIILHBIMUA YPOBHAMU

YpoBeHb TOAHUMAETCS BBIIIE BKJI BBIKJI
IIPENEIBHOr0 BEPXHETO YPOBHSA —
BKJIIOYAETCSI PesKUM ONYCTOIIeHUe

YpoBeHb JOLWEN A0 NpeAesibHOro BepXHero-

Pe)XX1UM HanonHeHus, ypoBeHb MaTepuana noebillaeTcs

( $ h (" 2 ) ) s _!‘I%- ~

" - Pene BepxHero

YPOBHS - BKJ1

o Pene BepxHero n o Pene BepxHero n . Pene HIA_);:T;?-]

MpenenbHbIA YpoBHS - BBIKJT penenbHbIi YPOBHS - BBIKJT penenbHbilt ypoBHS
BEPXHWUI ypOBEHb BEPXHWI ypOBEHb BEPXHWUI yPOBEHb
T -1 220 Y20 PA YA Ve W Wy

Pene HWHero Pene HMHero ~ I~ o~
YPOBHS - BKJ1 YpPOBHS - BKJ1 ~

N — —
— N\

22V Ve Va\le Ve Wa e Wy

N — N — N\ — — N\
T~ N o~

MpepenbHbIn I'Ip?.u.eanbM o J~ PN ﬂp?ﬂel‘leblﬁ A . Py
HVXHUIN ypOoBeHb HWKHUN ypoBEeHb ~ ~ HUXXHUW ypOBeHb ~ ~

L 70 V0 YA Y Va e Ve Wa Vg —1 U~ ~ —_ —~ ~
S N { — N\ o~ { o~ A~ ! =

- S — s e ~
— o~ —~ ~~ e _~~

i =S — - e o~ J o~
— — — — - T~

Puc.12 — Cocrosnue peie B pekruMe HaIOJHEHUE pe3epByapa Mpy HAMOJIHEHUN EMKOCTH.

HpuMeanue: ecjiu 6 npoyecce HanoJaHerus éemxocmu, ¢ oamuyuxa npona()ém numaxue, mo nocine
60300H06/IEHUSL NOOAYU numaHuAl, 0amyuK agmomamuyecku nepeﬁdem 6 pedCum onycmouernue.

JInst BKITIOUEHUS peKMMa HaIlOJIHEHHsSI pe3epByapa HEOOX0MMO:

e Haxoxsch B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOpa)kaeTcs ypOBEHb 3aIIOTHEHHS

pesepByapa), HakaTh KHOMIKY «M». OTKpoeTcst BBIOOpa pekuma paboThI;,

e Haxumas kHONKHU «T», «|» BbIOpaTh «Pe:xUM HaNOJHEHUS pe3epByapar;

e Haxarp kHONIKY «H»;

e Haxxumasi KHOIIKM «1», «|» BBIOpaTh npeaenbHblil HKHUNA ypoBeHb (0T 0 10 100%);
Ipumeuanue: Ypogenusv 6yoem paccuumat, onupasice Ha munumansvHulil (0%) u makcumanvusii
(100%) yposens, komopuiil 6611 omrkaiuoposarn 6 n.2.2.3 u n.2.2.4.

e Haxarp kHONIKY «H»;

e Haxumas KHOIIKH «1», «|» BBIOpaTh npeaeibHblil BepxHuil yposes (o1 0 10 100%);
Ipumeyanue: eepxnuii npedenvhuslii ypogensb 00diceH bbimb Ha 5% Oonblie HUINCHe20 NpedebHO20
YposHsa. B cnyuae ecau nonvzoeamens ycmanagnugaem 6epxHull yposeHb MeHbule mpebyemozo,
oamuux JTHE ycmanosum eepxuuii ypoeHb a8MoMamuiecK paeHbIM.: HUNCHULL NPEOeibHbLLL YPOBEHD
+ 5%.

Ipumep: Husxcnuii npedenvhulii yposenv = 20%. Ilonvzoeamensv ycmanasnueaem 6epxHull
npeodenvhulil yposenv <25%. /lamuux [[HE 6 kauecmee gepxnezo yposHs 3anomuum 25%.

e Haxatb kHONIKY «H» 11 BBIXOZ12 0OpaTHO B OCHOBHOE MEHIO.

[Toapo6Hee mporiecc BEIOOpA U HACTPOUKHU PEKUMA HAIMOJTHEHHUS pe3epByapa 0ToOpaXkeH Ha puc. 13.
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Pexnm paGoTel

PesknM paboTer

T OmsOnOpOroBeIi 1 PexuM
-+
o HaIlOTHCHHA
! PEKIIM Haxarne | | o
Brmrogerne pesepeypa ¢
[IHTANHS KHOIIKH CAMOJHATHOCT.
Haxarne «T» M| « | » Haskatie
KHOIIKH KHOTIKHA
«T» Bk «|» T «]» T« »
Haxatue )
; 6 KHOIKH —
40% ™2x | KHOIIKH PeIRIM paOOTEL PesxiM paGoTeL
«M» o [<Emedy Pexum
P!+ BKI T JIByX1oporogeiii
l PEEIM | HaIlOTHEHHs
P! __ BBIKI min pesepBypa
Hakarie Bosspar Haxarue Haxarie
KHOTIKH B OCH. Touka mepexnroueEnsd | KHOMKH Toduka NepeKTioueHH KHOIIKH
«H» MEHI0 BEPXHETO YPOBHA «H» HIZKHETO YPOBHA «H»

Toow [T L 10%

Kxomka 1 - yBenuauBaet
TOYKY IIepeki. Ha 1%

Kuonka 1 - yBemuaHBaeT
TOUKY Iepeki. Ha 1%

KHoImKa | - yMeHbIIaeT
TOUKY IIepPeKTI. Ha 1%

KHomka | - yMeHbIIaeT
TOUKY IIepeki. Ha 1%

Puc.13 — Bo16op n HacTpolika peKrMa HaIOJTHEHUS pe3epByapa.

2.2.9 Pe:xxum HanoiHeHus pe3epByapa («IIporpammupyemoe 0kHO») ¢ QyHKIIMEH
CaMO/IMATHOCTUKH.

JIaHHBINA peXUM pabOThI aHATOTUYEH PEKUMY HAIlOJIHEHUS pe3epByapa, HO pese BepxHero ypoBHs P1
BBITIOJTHACT (DYHKIIMY CUTHAIM3AIMNA COCTOSIHUS BHyTpeHHE# camonuarnoctuku JIHE.

Pene P1 BKiIIOUEHO NMpH HATMYKMM HaNpsKeHUS uTanus Ha kiemMax JIHE u oTcyTcTBUSI BHYTpEHHUX
HeucnpaBHocTei. [Ipu aTom pene P| paGotaer Takke Kak B pexXMMe HaIOJIHEHUS pe3epByapa.

K BHyTpeHHEH HEUCIIPaBHOCTH OTHOCUTCS:

- KOPOTKOE 3aMbIKaHUE YYBCTBUTEIBHOTO 371eMeHTa Ha kopiyc /IHE;
- HEKOPPEKTHBIN 3aIlyCK MUKPOKOHTPOJLIEPA;

- IOBPEXAEHUE BHYTPEHHETO0 BRICOKOYAacCTOTHOTO reHeparopa JJHE.

JInst BKITIOUEHUS peXKMMa HaIlOJIHEHHsSI pe3epByapa HEOOX0MMO:

e Haxoxsch B OCHOBHOM MEHIO (MEHIO, B KOTOPOM OTOOpa)kaeTcs ypOBEHb 3aIIOTHEHHS

pesepByapa), HakaTh KHOMKY «M». OTKpoeTcst BBIOOpa pekruma paboThI;

e Haxumas KHONKHU «1», «|» BbIOpaTh «PeXUM HanoJHEHUs pe3epByapa ¢ CaMOJUArHOCTHKOW;

e Haxarp kHONIKY «H»;

e Haxumas KHOIIKH «1», «|» BBIOpaTh npeaeabHblil HKHUNA ypoBeHb (0T 0 10 100%);
Ipumeuanue: Ypogenusv 6yoem paccuumat, onupasice Ha munumansvHulil (0%) u makcumanvusii
(100%) yposens, komopuiil 6611 omrkaiuoposarn 6 n.2.2.3 u n.2.2.4.

e Haxarp kHONIKY «H»;

e Haxumas KHOIIKH «1», «|» BBIOpaTh npeaeibHblil BepxHuil yposes (o1 0 10 100%);
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Ipumeyanue: éepxnuii npedenvhuslii ypogeHsb 00diceH bbimb Ha 5% Oonble HUINCHE20 NpedelbHO20
VposHsa. B cnyuae ecau nonvzoeamens ycmanagnugaem 6epxHull yposeHb MeHbule mpebyemozo,
oamuux JTHE ycmanosum eepxuuii ypoeHb a8MoMamuiecK paeHbIM.: HUNCHULL NPEOeibHbLLL YPOBEHD
+ 5%.

Ipumep: Husxcnuii npedenvhulii yposenv = 20%. Ilonvzoeamens ycmanasnueaem 6epxHull

npeodenvhulil yposeHv <25%. /lamuux [[HE 6 kauecmee gepxnezo yposHs 3anomuum 25%.

e Haxatb kHONIKY «H» 11 BBIXOZ12 0OpaTHO B OCHOBHOE MEHIO.

[Toapo6Hee mporiecc BEIOOpa U HACTPOUKHU PEKUMA HAIMOJTHEHHUS pe3epByapa 0ToOpaXkeH Ha puc. 14.

Pexum padote

Pe:xuM paboTE

T JIBYXIIOPOTOBRII T OIHOIOPOTOBEI
l PeKHM Haxatue | | PeKHM
'y 18
Bxrouerne KHOIIKH
MMHTAHHUA
Hasxarie «1» I « | » Haxatne
KHOTIKH KHOTIKH
«T» HITH « | » Hascarie «T» HIH «|»
Haskarne )
3 6 KHOIIKH -
40% maX | KHODKH Pe:KHM padoTHL PeskiM paGoTEL
«Mb» 1 Peixum «» HIH « | » PeskiM
P' _+1 BKkI — HAIIOIHEHH S > HAIIOIHEHHA
!
p! BEIKT . pe3epBypa pesepBypa c
- min CaMOJHarHoCT.
Haskatue Bosspar Haxxatue Haxarie
KHOIIKH B OCH. Touka nepexmouenus | KHOIKH Touka HepeKIoueHus KHOITKH
«H» MEHIO BepPXHEro ypoBHA «H» HIKHETO YPOBHA «H»

R

U 90% i

10%

KHomka | - yBenn4nuBaeT
TOUKY mepeki. Ha 1%

KHomKa | - yMeHbIIaeT
TOYKY IIepeKs. Ha 1%

Knomnka 1 - yBeIn4uBaeT
TOUKY Itepekil. Ha 1%

KHoIKa | - yMeHbIIAeT
TOUKY Iepeki. Ha 1%

Puc.14 — Br16op u HacTpoiika pekrMa HaIOJHEHUS pe3epByapa ¢ QyHKIUEH caMOIMarHOCTUKH

2.3 Mepbl 0€301acCHOCTH
Bo Bpems TexHMUYECKOT0 00CITY)KUBaHUS, HE CBSI3aHHOTO C HACTPOUKOM, Mepe] CHATHEM KPBILIKU
HE00X0IMMO OTKJIIOYATh JaTUMK YPOBHS OT MUTAIOLIEH CETH.
IKCIUTyaTallus J1aTYNKA YPOBHS € OTKPBITOI KPBINIKOH 3anpeniaercs!
3ammTa 4yeaoBeKa OT MOPAXKEHUS AMEKTPUISCKUM TOKOM cooTBeTcTBYeT Kitaccy Il (maruuk JIHE)
no 'OCT 12.2.007.0-75 u obecneunBaeTcs:
—  3aIIUTHOH 000JIOUKOIL;
— MallbIM HalpshKeHHeM NMuTaHus aaryuka (moct.18...36 B);
— 3aIIUTHBIM 3a3eMJICHUEM U (WJIH) 3aHyJICHUEM;
Haruuk ypoBHs JJHE nomken oO6cmyKuBaThCs IEPCOHATIOM, UMEIOLTNM KBaJTU(UKAIIHIOHHYIO
rpytiny o TexHuke 6e3omnacHocty He HUxe [ B coorBeTcTBUM ¢ «IIpaBriiaMu TEXHUKH
0€30MMacHOCTH MPH IKCILTyaTalUH IEKTPOyCcTaHOBOK moTpedutenein» (I1TH).
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3 TEXHUYECKOE OBCJIIY)KUBAHHUE

Texnudeckoe 0OCTy)KUBaHUE JaTYNKA YPOBHS HEOOXOAMMO TIPOU3BOIANTH JIBA pa3a B Ol
nnu yepe3 5000 4 sKcruTyaTtanuy B CICAYIOIEM MOPSIKE:

— ocMmoTpeTh Aatuuk ypoBHA JJHE ynanuTe nbuie U rpsi3b ¢ HAPYKHBIX OBEPXHOCTEH;

— TIpu HEOOXOTUMOCTH OYUCTUTH UyBCTBUTEIBHBIN 3JIEMEHT JaTurKa OT 3arps3HEHUN U
OTJIO’KEHUH TKaHbIO, CMOYEHHON COOTBETCTBYIOIIUM pacTBOpUTENEM (O€H3UHOM, IIEIOYHBIM
pacTBOpOM);

— TIPOBEPHUTH HAJCIKHOCTH KPETIJICHUS aTUHKA;

— MPOBEPUTH LIEIIOCTHOCTH 3a3EMIISIFOLITUX MMPOBOAHUKOB;

Texaudeckoe 00CITyKUBaHHE JTIOJDKHO OCYIIECTBISITHCS ¢ COOIOICHUEM TpeOoBaHUM 1. D3.2
[ITS, IITh u HacTosIIero pyKoBOACTBA.

4 TPAHCIIOPTUPOBAHUE U XPAHEHHUE

VYcnoBust XpaHeHHs U3IENIHIA TOJDKHBI COOTBeTCTBOBaTh TpeboBanusam ['OCT 15150-69
kareropus 2 (C). JomycTumslii CpOK COXpaHAEMOCTH U3EINN B yIaKOBKE B ycaoBHsIX XpaHeHus 2 (C)
1o 5 ner.

YcoBus TPaHCTIOPTUPOBAHUSI B YACTH BO3JICHCTBUS MeXxaHUUeCcKuX GakTopoB «Jlerkuey (J1)

o 'OCT 23216-78, a B wactu Bo3aeicTBusa kimMmarudeckux ¢gakropos 2 (C) mo 'OCT 15150-69.

5 KOMILVIEKT IOCTABKH
Jatamk -1 m.
PykoBojicTBO 110 3KCIUTYaTaIIuu -1 7k3. (Ha mapTHIO)

6 TAPAHTHUU U3I'OTOBUTEJIA

I"apanTHitHblil Cpok — 24 Mecsna co AHS OTrpy3ku. [IpennpusaTre-n3roToBUTENb B TEUEHHE
TrapaHTUHHOTO CPOKA 3aMEHSIET BBIIICAIINE U3 CTPOS U3EIHS IPU YCIOBHUH:

— coOIroACHUs MPaBUII FKCILTyaTalluk, TPAHCIIOPTUPOBAHUS U XpaHEHHUS;

— BO3BpaTa HEUCIIPABHOTO MU3JEJIHS IS ONPENEICHNS IPUYMHBI OTKA3a;

— HaJIWYM PyKOBOJCTBA IO HKCILITyaTallUu.
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7 CBUJETEJIbCTBO O NIPUEMKE

EmkoctHOM natunk yposHs [IHE-

3aBoackou Ne

KonnuectBo IIT.

EmkoctHOM natunk yposHs [IHE-

3aBoackou Ne

KonnuectBo IIT.

EmkoctHOM natuuk yposHs [IHE-

3aBoackou Ne

KonnuectBo IIT.

EmkoctHOM natuuk yposHs [IHE-

3aBoackou Ne

KonnuectBo IIT.

EmkoctHOM natuuk yposHs [JHE-

3aBoackou Ne

KonnuectBo IIT.

W3nenvst U3TOTOBJICHBI U IPUHATHI B COOTBETCTBHUH C 0053aTEIbHBIMUA TPEOOBAHUSIMU
rOCYJIapCTBEHHBIX CTAHJAAPTOB, AEHCTBYIOIEH TEXHUYECKON JOKYMEHTAMEW U IPU3HAHBI TOAHBIMU
JUIS1 DKCIUTyaTaluu.

Kommnanus ocrapmnsieT 3a co00ii MpaBo U3MEHSITh MOJIETU U pa3Mephl 0€3 yBeIOMIICHHUS.

[Tonnas Texanueckas nHbopmarys, yepTexu U 3D Moaenn HaxoasITCS Ha CaliTe WWW.Sensor-com.ru.

« » 20 T. M.II.

[Jara npuemku

Poccwuiickas ®@enepanus, 620057, r. ExarepunOypr, yiu. [ledckast, 62.
Ten./pakc: (343) 379-53-60 (MHOTOKaHATLHBIH).
E-mail: sale@sensor-com.ru
WWW.Sensor-com.ru
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