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Hactosimee pykOBOJACTBO TO AKCIUTyaTalliyl, IpeTHA3HAYCHO IS
PYKOBOJICTBAa TPH MOHTaXE, MYCKO — HaJNaJKe M OJKCIUTyaTallid YCTPOWCTBA
karoaHoi 3anmThl Thna "TUDJIJIA", nuzrorosnenHoro mo TY 3415-001-24211983-
2014,

PacumdpoBka ycrnoBHOro 0603HaueHUs MO (UKALIMH YCTPOICTB!

T2 K3000-30-100 JIII Temneparyphsiii ananason: I1- or munyc 40 o noc 45 °C,
T T ‘I‘_ P- or munyc 40 no nroc 55 °C, ecrecTBeHHAsT BEH THIISILIHS;

CTerneHb 3aU Tl OT IIPOHUKHOBEHUS
A —1P00, b —1P20, C—1P30, JI, 1 - IP34, E — IP54;

MaxkcuMalbHOE HalpsikeHHe yCTPoiicTBa;
MakcrManbHBIH TOK yCTpOIiCTBa;
HomuHanbHasg MOLITHOCTE YCTPONCTBA;

DyHKIIMOHATbHOE Ha3HAUCHHE YCTPOHCTBA
K - karonnoe, [ - npeHaxkHoe;

BapuanT ycrpoiictpa;
VYerpoiictso tuma "TUDJIJIA".

MoHTax, MNyCKO-HaJIaJO4Hble pPabOThl, TEXHUYECKOE  OOCIy)KHBaHUE
YCTPOHCTB HMMEIOT MPAaBO NPOBOAWUTH TOJIBKO CIHEIMAIMCTH UMEIOIINE TPYIILY
JIOTTyCKa 10 3JeKTpode3onacHocTH He Huxe 1.

HcToyHnKaMy OTaCHOCTH SIBIISFOTCSI KOHTAKTHI BBIXOTHBIX KJIEMM, KOHTaKTHI
aBTOMATOB 3aITUTHI U AJIEKTPOCUETUNKA, HAXOAIIHeCcs o1 HanpsokeHueM 220 B.

BHUMAHME! Ilepen mnyckoM YycrpoiicTBa B padoTy HeoO0XxoauMo
BHUMATEJILHO  O3HAKOMHUTcss ¢ HacrossmuM  «PykoBoacTtBom  mo
IKCIITyaTaAMM».

YcTpoicTBO MOXKET UMETh HENMPUHIMIIUAIbHBIE U3MEHEHU S, HE OTpaXKEHHbIE
B HACTOAIIEM W3MAHWU PYKOBOJCTBA, HE YXYALIAIOIIHE €ro TEXHUYECKHE
XapaKTEePUCTHKH.

1 OIIUCAHUE U PABOTA

1.1 HASHAYEHUME U3JEJIUS

1.1.1 VYcrpoticte katomHoi 3ammrtel Tuma "TUDJIJIA" (B nampHeimem -
YCTPOWCTBO)  TpeIHa3HAYEHO Uil DJIEKTPOXMMHYECKOH 3aluThl ITOJ3EMHBIX
METAUIMYECKUX COOpPYXKEHUIl OT Koppo3uu. Mcmosip3yercss sl 3alluThl
MarvcTpaibHBIX W MPOMBICJIOBBIX TpPyOONPOBOMOB Tra3a, He(TH, KpPYMHBIX
pe3epByapoB, TEIUIOBBIX CETEH, TPYOOIPOBOJOB M PE3epBYapoB JIIOO0H EMKOCTH H
Ha3HA4YEHUsI, IMEIOIINX KOHTAKT C arpeCCHBHBIMHU BOJHBIMH CPE/IaMH.

OKcIutyaTanusi yCTPONUCTB JIOMYCKaeTcsl Kak Ha OTKPBITOM BO3JyX€, TaK U B
MOMEIICHUSX. YCJOBHUSl OSKCIUTyaTallkd JIOJDKHBI HCKJIIOYaTh BO3MOXKHOCTB
KOHJIEHCALlUM BJIarM Ha BCTPOEHHBIX aneMeHTax (kareropus MS.1 mo I'OCT
15150) u cooTBeTcTBOBaThH KaTeropuu JI MO B3pHIBOMOKAPHOW M IMOXKAPHOMN
OIIACHOCTH.

VYcnoBus sKcIIyaTaluu:

Temneparypa OKpyKalolIero Bo3jayxa Uil MOIU(HKALUA TeMIepaTypHOTO
Jana3oHa:



- IT - ot Munyc 40 no mmoc 45 °C;
- P - ot munyc 40 mo tutroc 55 °C.
OTHOCHUTEIBHAS BIAXHOCTH BO3yXa — 110 98 % mipu 25 °C 06e3 KOHICHCAIH

BJIATH;

AtmocdepHoe naBiierne — ot 84 o 106,7 klla.

1.2 TEXHUYECKHUE XAPAKTEPUCTHUKHA

1.2.1 HoMuHaNIBHBIN BBIXOIHOM TOK:

HaumenoBanue ITapamerp | HaumenoBanue [Tapametp
T1 K 800-16-50 AI1 16 A T2 K 1500-30-50 11 30A

T1 K 800-8-100 AI1 8 A T2 K 1500-15-100 AI1 15A

T1 K 1200-24-50 11 24 A T1 K 2400-48-50 111 48 A

T1 K 1200-12-100 AI1 12 A T1 K 2400-24-100 AI1 24 A

T2 K 1200-24-50 AI1 24 A T2 K 3000-60-50 AIT 60 A

T2 K 1200-12-100 AI1 12 A T2 K 3000-30-100 AT1 30A
1.2.2 HoMHHaNIbHOE BBIXOAHOE HAPSPKEHUE:!

HanmeHnoBanue [Tapamerp | HaumeHoBanue [TapameTtp
T1 K 800-16-50 AI1 50B T2 K 1500-30-50 AIT 50B

T1 K 800-8-100 AI1 100 B T2 K 1500-15-100 AIT 100 B

T1 K 1200-24-50 11 50B T1 K 2400-48-50 11 50B

T1 K 1200-12-100 AI1 100 B T1 K 2400-24-100 AI1 100 B

T2 K 1200-24-50 JI1 50B T2 K 3000-60-50 1T 50B

T2 K 1200-12-100 AI1 100 B T2 K 3000-30-100 AIT 100 B
1.2.3 HomuHanbHasA BEIXOAHAS MOIIHOCTE:

HanmeHnoBanue [Tapamerp | HaumeHoBanue ITapameTtp
T1 K 800-16-50 AIT 800 Br T2 K 1500-30-50 1T 1500 Bt
T1 K 800-8-100 AIT 800 Br T2 K 1500-15-100 ATIT 1500 Bt
T1 K 1200-24-50 1T 1200 Bt T1 K 2400-48-50 11 2400 Bt
T1 K 1200-12-100 AI1 1200 Br T1 K 2400-24-100 AI1 2400 Bt
T2 K 1200-24-50 11 1200 Bt T2 K 3000-60-50 JIT 3000 Bt
T2 K 1200-12-100 AI1 1200 Bt T2 K 3000-30-100 AIT 3000 Bt

1.2.4 KIIJ] - e menee 90 %.

1.2.5 Koagpduuument momsoctu - He menee 0,95.

1.2.6 Tlutanue - ceTb NEPEMEHHOTO OJHO(DA3HOTO TOKA
c HampspkenueMm 220 £20% B

n yacrorod -50+2 % I'm.

1.2.7 Temneparypa okpy>karoreit cpensl oT Munyc 40 no moc 45 °C.

1.2.8 PexxrMbl paboTHI:
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- cTaOMIIM3anus 1o TOKY;

- CTaOMIIM3anus 110 HaNpPsHKEHUIO;
- cTa0MIM3anys 1Mo NOTCHINANTY;
- IPEPBIBUCTHIA pexnM ¢ nepronoM (0-655 ¢ BkimoueHo, 0-655 ¢ BBIKIIIOUEHO) C
nuckpetHocthio 0,01 cek;

- B TIOOBIX COUYETAHUSIX.

1.2.9 Jlnana3oH yCTaHOBKH BBIXOJHOI'O TOKa:

HaumenoBanue [Tapametp HaumenoBanue ITapametp

T1 K 800-16-50 JI1 or0 nol6 A | T2K 1500-30-50 A1 | ot 0 1030 A
T1 K 800-8-100 JIT or0 1o 8 A T2 K 1500-15-100 AIT | ot 0 mo 15 A
T1 K 1200-24-50 11 or0 no24 A | T1 K2400-48-50 11T | ot 0 no48 A
T1K 1200-12-100 AIT | ot 0 mo 12 A | T1 K2400-24-100 AI1 | or 0 no 24 A
T2 K 1200-24-50 AI1 or0 m0o24 A | T2 K3000-60-50 AT | ot 0 mo 60 A
T2 K 1200-12-100 AT | ot 0 mo 12 A | T2 K 3000-30-100 AT | ot 0 mo 30 A
C IMCKPETHOCTHIO YCTAHOBKH:

HanmeHnoBanue [TapameTtp HanmenoBanue [Tapamerp

T1 K 800-16-50 JII1

ue 6omee 0,03 A

T2 K 1500-30-50 AT1

He 6omee 0,04 A

T1 K 800-8-100 AIT

ue 6omee 0,015 A

T2 K 1500-15-100 JIT

He 6omee 0,02 A

T1 K 1200-24-50 AT1 He 6onee 0,03 A T1 K 2400-48-50 AI1 He Oonee 0,03 A
T1 K 1200-12-100 ATT He Oonee 0,015 A T1 K 2400-24-100 AT | we 6osee 0,015 A
T2 K 1200-24-50 AT1 He Oonee 0,04 A T2 K 3000-60-50 AI1 He 6onee 0,04 A
T2 K 1200-12-100 IIT | =e 6onee 0,02 A T2 K 3000-30-100 AIT | =e 6onee 0,02 A

1.2.10 TouHOCTH M3MEPEHHS U CTAOUITU3AIIMU BBIXOIHOTO TOKA IpH pabouem
JIara3oHe TeMIlepaTyphl, MMTAIOLIEM HAIPSHKEHUH U U3MEHEHUHU CONTPOTUBIICHHS
Harpy3KH B IpejiesiaXx 00eCleYrBaloIInX BbIXOAHOE HAPsHKEHHE:

HanmenoBanue

[TapameTtp

HanmenoBanue

[Tapamertp

T1 K 800-16-50 AT1

He 6onee 50 B

T2 K 1500-30-50 AT1

He 6osee 50 B

T1 K 800-8-100 ATIT

ne 6onee 100 B

T2 K 1500-15-100 JIT

He 6onee 100 B

T1 K 1200-24-50 a11

He 6onee 50 B

T1 K 2400-48-50 A11

He 6onee 50 B

T1 K 1200-12-100 AIT

ue 6omee 100 B

T1 K 2400-24-100 JIT

e 6omee 100 B

T2 K 1200-24-50 AT1

He 6oinee 50 B

T2 K 3000-60-50 AT1

He 6onee 50 B

T2 K 1200-12-100 AIT

He 6omee 100 B

T2 K 3000-30-100 JIT

ue 6onee 100 B

cocraBisier +1 %.

1.2.11 /Ilnana3oH yCTaHOBKU BBIXOJHOTO HAMPSIKEHUS
HaumenoBanue ITapametp HaumenoBanue [Tapametp
T1 K 800-16-50 AI1 ot 0 10 50 B T2 K 1500-30-50 AI1 ot 0 10 50 B
T1 K 800-8-100 AI1 ot 0 10 100 B T2 K 1500-15-100 A1 | ot 0 1o 100 B
T1 K 1200-24-50 AI1 ot 0 10 50 B T1 K 2400-48-50 AI1 ot 0 1o 50 B
T1 K 1200-12-100 1T or 0 1o 100 B T1 K 2400-24-100 A1 | ot 0 mo 100 B
T2 K 1200-24-50 AT1 ot 0 10 50 B T2 K 3000-60-50 AI1 or 0 10 50 B
T2 K 1200-12-100 AT | ot 0 1o 100 B T2 K 3000-30-100 1T | ot 0 1o 100 B

C IMCKPETHOCTHIO YCTaHOBKU - He 6onee 0,08 B.




1.2.12 To4HOCTH M3MEPEHHS M CTAOMIM3ALMH BBIXOAHOTO HAPSHKEHHS TIPH pabodeM
JI1ana3oHe TeMIEPaTyphl, TUTAIOLUIEM HAIPSKEHUU U M3MEHEHUH CONPOTUBIICHUS
Harpy3KH B IIpesiesiax 00ecIeYrBaIOIINX BHIXOIHOH TOK:

Hanmenosanue

ITapametp

HanmenoBanue

[Tapametp

T1 K 800-16-50 AI1

He Ooiee 16 A

T2 K 1500-30-50 AT1

ue 6oiee 30 A

T1 K 800-8-100 JIIT

He Ooiee 8 A

T2 K 1500-15-100 JIT

He Gonree 15 A

T1 K 1200-24-50 AT1 He Oosee 24 A T1 K 2400-48-50 AT1 He Oonee 48 A
T1 K 1200-12-100 AT He Oonee 12 A T1 K 2400-24-100 JITT | He Gonee 24 A
T2 K 1200-24-50 AT1 He Oosee 24 A T2 K 3000-60-50 AT1 He Gosiee 60 A

T2 K 1200-12-100 11

He Oonee 12 A

T2 K 3000-30-100 JTI

He 6osee 30 A

cocrasiser +1 %.

1.2.13 TouyHOCTh M3MEpeHus u cTadun3aluy noreHiuana - +0,2 %;

1.2.14 Koa¢ummenT nmymnpcaruii BRIXOZHOTO TOKa - He Oomnee 2 %.

1.2.15 [Inana3oH 3agaHus YCTaBKH 3alUTHOTO moteHmana - 0- 10 B, ¢
JUCKPETHOCTHIO He Ooee 0,4 MB.

1.2.16 PesxuMBI KOPOTKOTO 3aMBIKaHUS H 0OpBIBA HATPY3KH - JOJITOBPEMCHHBIC.

1.2.17 T'abapuThl yCTpOHCTBA:

HaumenoBanue [Tapametp HaumenoBanue [Tapametp

T1 K 800-16-50 AI1 473x300x220 mm | T2 K 1500-30-50 AIT 573x400x220 mm
T1 K 800-8-100 AIT 473x300x220 mm | T2 K 1500-15-100 JIT 573x400x220 mm
T1 K 1200-24-50 AT1 473x300x220 mm | T1 K 2400-48-50 AI1 573x400x220 mm
T1 K 1200-12-100 JIT 473x300x220 mm | T1 K 2400-24-100 JIT 573x400x220 mm
T2 K 1200-24-50 AI1 573x400x220 mm | T2 K 3000-60-50 AI1 723x500%220 MM
T2 K 1200-12-100 AI1 573x400x220 mm | T2 K 3000-30-100 JI1 723x500%220 MM
1.2.18 Macca yctpoiicTBa:

HanmeHnoBanue [TapameTtp HanmeHnoBanue ITapamertp

T1 K 800-16-50 JIT 11,8 xr T2 K 1500-30-50 AT1 15,6 xr

T1 K 800-8-100 JIT 11,8 xr T2 K 1500-15-100 JIT 15,6 xr

T1 K 1200-24-50 AT1 11,8 xr T1 K 2400-48-50 AI1 20 xr

T1 K 1200-12-100 JIT 11,8 kr T1 K 2400-24-100 ATT 20 xr

T2 K 1200-24-50 AI1 15,6 kr T2 K 3000-60-50 AI1 26,1 xr

T2 K 1200-12-100 AIT 15,6 kr T2 K 3000-30-100 AIT 26,1 xr

1.2.19 Crenens 3amursl no 'OCT14254-96 - IP34.

1.2.20 Cpok 3KcIuTyaTaluy ycTpoicTBa - He MeHee 15 Jer.

1.3 COCTAB U3JAEJIUSA

1.3.1 B cocraB usgenus BXOIAT:
- Yerpoiicteo Tuma "TUDJIJIA"

- Kimroun

-1 mrr.
-2 miIT.




- PykoBozcTBO 10 3KCInTyaTanuu * -1 mrr.

- [Tacnopr -1 mr.

- Data-xa0eins mis ceas3u ¢ [1IK u Hocurens 10 * -1 mT.

- Tepmunan T1* - 1 mT.
IIpumeuanus:

* JlocraBiasArOTCS IO COIVIACOBAHHMIO C 3aKa3dyMKOM Ha OJHO WU Oosee
H3JICIIUI.

1.4 YCTPOHUCTBO U PABOTA CTAHIIUA
1.4.1 KOHCTPYKLUA

1.4.1.1 Cepus craHnuii KaTOOHOH M YCUJICHHOH NpPEHaKHOW 3aIlUThl TUIA
"TUSJIJIA"- 3T0 ycTpOHCTBa HOBOTO MOKOJICHHS, BBIIOIHEHHBIE 10 MOAYJIbHOMY

HIPUHIUITY.
1.4.1.2 Cranuuu, co3gaHHbIE HA OCHOBE OJHOTO MOJYJISL:

HaumenoBanue Tun monyns Kon-Bo Mmonyneit
T1 K 800-16-50 AII T1 K 1200-24-50 AIl 1
T1 K 800-8-100 IT T1K 1200-12-100 ATl 1
T1 K 1200-24-50 AI1 T1 K 1200-24-50 AII 1
T1 K 1200-12-100 11 T1K 1200-12-100 ATT 1
T2 K 1200-24-50 AI1 T2 K 1500-30-50 AII 1
T2 K 1200-12-100 AIT T2 K 1500-15-100 AIT 1
T2 K 1500-30-50 AIT T2 K 1500-30-50 AIT 1
T2 K 1500-15-100 AIT T2 K 1500-15-100 AIT 1

KoHCTpyKTHBHO yCTpoOiicTBa INpEACTaBISIOT COOOH  BIEKTPOHHBIH MOAYJIb,
YCTaHOBIICHHBI BO BHEUIHWH KOpIyC, oOecredyuBaromuii TpeOyeMylo 3aIliuTy.
Moy 3aKphIT NTaHEJbI0, Ha KOTOPOW YCTaHOBJICHBI JIEKTPUYECKHE KOMIIOHEHTEHI
YCTPOWCTBA: KJIEMMBI, aBTOMAT 3aIlIUTHI, CYETYHK SJIEKTPOIHEPTUH, KOHTPOILIEP
GSM renemerpumn.

Monyne 5TO (QYHKIMOHAJIBHO W KOHCTPYKTHBHO 3aKOHYEHHBIH OJOK cO
cTeneHplo 3amuThl OoT mpoHukHoBeHus IP00. Monyne 3TO  ycTpoiCTBO B
HE3alUIIEHHOM BapUaHTe WCIIOMHEHUs, Ul SKCIUTyaTallid B JOHOJHUTEIbHOM
kopnyce. OH mpencraBiseT coOOH METaUIMUECKMH KapKac, B KOTOPOM
YCTaHOBJICHBI 3JIEKTPOHHBIE Y3JIbI. 113 MOy sl BBIBOZSITCS 3JIEKTPHUYECKHE TIPOBOJIA
qna nopxmouenus murtanus 220 B u Harpysku. IlpoBoga moaxmrouaroTcs
HEMOCPEJICTBCHHO K aBTOMaTaM 3alllMThl, KIEMMHBIM KosogkaMm. Ha xapkace
3aKperyieHbl pa3beMbl HMHTEPPEHCOB CBSA3M M KIEMMHAas KOJOAKA  JUIs
MOJKIJIIOYEHHS CJIAa00TOYHBIX CHTHAJOB: 3JEKTPOCYETUMKA, JaTYMKa MOTEHIHala,
TEJIEMETPUH U T.1.

TakuM 0o0OpazoM, co3llaHHE YCTPOWCTBA CBOJAWTCS K YCTAaHOBKE MOAYJS (MM
MOJyJiei) BO BHEUIHWH KOPITYC, YCTAQHOBKE OJIEKTPUYECKHUX KOMIIOHEHTOB
(971eKTpoCcYEeTUHK, aBTOMATHl 3allWTHI, KJIEMMBI) W COCAMHEHHS MOIYNs C
INEKTPUIECKMHU KOMITOHEHTAMH.




Cxema anekTpuyeckas ycrponctea Tuna "TUSNIIA" Ha ocHoBe OfHOro Moayns

G

KonTponnep

GSM TenemeTpumnn b = |
L

Kes

Y

Lens

Moagynb B
ucnonHeHuu 1IP00 &

+12V

80 |01

2

TxD-
TxD+

RxD+
RxD-

—
-
“-
_\-—\
\ﬂ_ MCLRA/pp]
PGC
PGD
9| +12V 1 ‘1
10| GND

1

UUv na U

o|~(olo|s|w|n|—

-0

11|TxD PC
12[RxD PC —]
13] ExT
14 SENS- 1é
15| SENS+

O6pbie gatiuka ‘ 1 0‘ DbAaM ‘# 3

a0
O
w

Uens

O

THP1
GND (> MNeperpes

DIR ( MNeperpyska

() O6pbiB Harpy3ku1

alole|~Njo|als|win|=|T
aQ
o
=

4
(2]
e
o

—
-
B[
Tl
Q|0
0|0

14| MCLR
15| So-
16| So+
17| Sk
18| si+
= — 19| +12v

20| GND WnTepceiics! caAzn
21| RxD3+

22| RxD-

23| TxD+

24| GND

- 25| Pot+
26| Pot-
DG340-3.81

1 - yctpoucteo Tuna "TUINIIA", 7 - noAknioYeHve JaTtuuka noTeHumana;
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3 - NOABOA 3aLLMTHOMO TOKa (MUHYC); 9 - CHETUUK BNEKTPO-BHEPTN C UMMYNBCHBIM BbIXOAOM;
4 - sawmuaembli TpyGonposoa; 10 - paTuUVK OXpaHbl TUMa CYXOr KOHTAKT;

5 - aHoAHbIV Kabenb (nntoc); 11 - AaTUMK TeMNepaTypbl BO3AyXa BHYTPU CTaHUWM,
6 - aHOAHbIN 3asemMnuTenb; 12 - BbIKNtoYaTENb aBTOMaTUYECKUIA.
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1.4.1.3 CraHuuu, Co3/1aHHbIE Ha OCHOBE JIBYX MOJYJIEM:

HanmeHnoBanue Tun Moaynst Kon-Bo Monynei
T1 K 2400-48-50 AI1 T1 K 1200-24-50 AII 2
T1 K 2400-24-100 AIT T1K 1200-12-100 AIT 2
T2 K 3000-60-50 AI1 T2 K 1500-30-50 AIT 2
T2 K 3000-30-100 AIT T2 K 1500-15-100 ATT 2

KoHcTpyKTHBHO yCcTpoiicTBa MpecTaBisieT co00i ABa SIEKTPOHHBIX MOJTYJIS,
YCTaHOBIICHHBIH BO BHEIIHUH KOPITYC, 00ECIIEYHBAIOIINI TPEOYyeMyIO 3aIUTy
IP34. Moynu 3aKpbIThI TAHEINBIO, HA KOTOPOW YCTaHOBJIEHBI 3JIEKTPUUYECKHUE
KOMITOHEHTBI CTAHIIMH: KIIEMMBI, aBTOMAT 3aIUThI, CYUETUHUK IIEKTPOIHEPTHH, OIOK
GSM Tenemerpun.

Takoit MoIyIb SIBIISIETCS] CTAaHIIMEH B HE3AIIMIIICHHOM BapHaHTE UCTIOTHEHHSL.
Jlnist oKCIUTyaTaluy ee yCTaHaBJIMBAIOT B JIOTIOJHUTENIBHBIA KOPITYC -
METANTMYECKHUiT KapKac C JJIEKTPHUECKUMHI KOMIIOHEHTAMH CTaHIIWH.

W3 xaxoro MoJTysisl BBIBECHBI TPOBOJIA JUIs MOKIIoueHus nutanus 220 B
OT aBTOMATOB 3allUThI ¥ HArPY3KH K KJIEMMHBIM KojoakaM. OJMH U3 MOyIeit
SIBJISIETCSI BEAYIIIMM, a IPYTOH BeTOMBbIM. Mex1y cOO0i OHM CBSI3aHBI 2-Ms BUTHIMH
napamu. Ha kapkace BeayIero MoJyis 3aKperieHbl pa3beMbl nHTepdeiicoB cBsi3n
M KJIEMMHast KOJIOJIKA JIJIs TTOJIKITIOYEHUSI CITa00TOUHBIX CHTHAJIOB:
ANIEKTPOCUETUHKA, IATYMKA TOTEHIINANA, TEIEMETPHUHU H T.]I.

Wurepdeiichl CBsI3M U KIIEMMHast KOJIOJKa BEAOMOTO MOJIYJISI HCIIOIB3YIOTCS
TOJIBKO JUTS HaJIaJJKU U TUarHOCTUKH.

Kaxnplit Moynb 3T0 GYyHKIIMOHAIBHO U KOHCTPYKTHBHO 3aKOHYEHHBIH OJI0K
co crenenbto 3ammThl 1POO.

TakuMm 00pa3om, co3aHue CTAHIIMK CBOJUTCS K YCTAaHOBKE JIByX MOJYJIEeH BO
BHEITHUH KOPITYC, YCTAHOBKE AJIEKTPUUECKUX KOMIIOHEHTOB (3JIEKTPOCUETUHK,
aBTOMATHI 3aIUTHI, KJIEMMBI) U COSTUHEHUST MOTyJIel MeXTy cOO0H U C
AIIEKTPUUECKUMH KOMIIOHEHTAMH.

1.4.1.4 O6cnmyxuBarOmUid MepcoHan, He UMEIONINM 3HAaHUH B JJIEKTPOHHUKE,
CIOCOOCH ceNaTh MOHTaX U IEMOHTAX, 3aMEHY MOJYJICH.

1.4.2 TIPUHLIUAIT PABOTBI

1.42.1 C TOYKH 3peHUs] CXEMOTEXHHKH, YCTPOWCTBO MPEICTABISIET COOOM
HCTOYHHUK CTa6I/IJ'II/I3I/IpOBaHHOFO TOKa Ha OCHOBE UMITYJIbCHOI'O BBICOKOYAaCTOTHOT'O
npeoOpaszoBaTeis ¢ MUKPOIPOLIECCOPHBIM YIPaBIeHHEM. B BBIXOAHBIX Kackaluax
ucnoinb3yroTcs BoicokouactotHele MOSFET Ttpansucropsl. MHBepTop ycrpoiicTBa
pabotaeT Ha BbicOKOW uactoTe 100 k[, DTO MO3BONMIO MOOHTHCS MaJIbIX
rabaputos, Beicokoro KIIJI (6omee 90%). YpaBiastomyuMu 3J1€MEHTaMH SIBIISIOTCS
PIC-xontpostepsl pupmer Microchip. OHu OTIHYAOTCS BBICOKOM HAIEKHOCTBIO,
0OJBIIION CTETIEHBIO HHTETPALINH, YCTOMYHUBOCTHIO K TIOMEXaM.




CxeMa anekTpuyeckasn yctpocTs Tuna "TUDSJIJIA" Ha ocHOBe ABYX Moaynen
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B 1] +nav GSM
=2} 2 | TO- (GND)
mEL 3 THD+
e 4] mDr
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(7 7 209
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72| ROPC
13 B
bt 14| SENS-(GND)
15]  sENS+
4 - sawMwaemblii TPyGoNpoBoA; 8 - MepHO-CyNbaaTHbIA 3NEKTPOA CPABHEHNS;
1 - ycTpoiicTeo Tuna "TUINNA"; 5 - aHoaHbIi Kabenb (nnkoc); 9 - CYETYNK INEKTPO-3HEPTUN C MMMYNbCHBIM BHIXOAOM;
2 - CUNbHOTOYHOe noacoeauHenne ~220 B;  6- aHogHblil 3aseMnuTenb; 10 - AATYMK OXPaHbI TUNa CYXOi KOHTAaKT;
3 - NoABOA 3aWMTHOTO ToKa (MUHYC); 7 - NOAKNIONEHWe AaTuyuka noTeHuwana; 11- AaTyuK TEMNEpaTypbl BO3AYXa BHYTPW CTaHLUM.

Puc. 2
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1.4.3 PEXXMMBbI PABOTHI

1.4.3.1 YerpoiicTBa paboTaloT B CIEAYIONINX PEXUMaX U B JIIOOBIX
COYETaHUSX ITUX PEKUMOB:

e  cra0wim3anys 1o TOKY;

e CcTabMiIM3aIys M0 HANPSHKEHHIO;

e crabunu3aiys 1o MOTEHIHAIY;

®  [IPEPHIBUCTBIN PEIKUM PaOOTHI.

Hanpumep, BO3MOXHO 3a/1aTh CTAOMIM3ALIUIO 10 IBYM [apaMeTpam -
BeIxoaHOU TOK 10 A, Hanpspxenue 30 B. DTo o3HavaeT, uro TOk Oyner
cTabmnn3nupoBaThes Ha ypoBHE 10 A 10 Tex mop, IOKa HampsHKEHUE He TOCTUTHET
30 B. [lanmee TOk HAYHET CHUXKATHCS, YTO OBI HE IOIYCTUTH IPEBBILICHNE
3aJJaHHOTO HAIPsDKEHHS. DTO TO3BOJIIET TAK)KE OTPAaHUYMBATH BBIXOJHYIO
MOIIHOCTb IIpubopa. MOKHO 3a1aTh CTaOMIM3AIMIO 110 TIOTEHIHANY C
OTpaHUYEHUEM I10 TOKY, HAIIPSDKEHHUIO, MOLITHOCTH U B IIPEPHIBUCTOM PEXHME.

1.4.4 3AIIMTHBIE ®YHKIIUX 1 PABOTA B
HECAHKIIMOHMPOBAHHBIX PEXXUMAX

1.4.4.1 B ycTpoiicTBax MOCTOSHHO MPOU3BOINUTCS CAMOJAMArHOCTHKA H
KOHTPOJIb COCTOSIHHSI OAKIIIOUEHHBIX MOJIYJIEH U NaTYUKOB U BEIOMPAETCSI
ONITUMAJIbHBIH, 0€30MacHBIH peXXUM padboTsl. Pe3ynbpTaTsl KOHTPOIIS U AUATHOCTHKU
0TOOpaXKa0TCs C MOMOIIBIO CBETOHOI0B Ha MEPEIHEH TTaHeIH.

IIpu BKITIOUEHNH Ha NepeHel aHelu YCTPOMCTBA AOJIKHBI MOCIEA0BATENHHO
CBEpXY BHH3 3aropaThCs ¥ FACHYTh CBETOJUOABI HHINKALUU COCTOSHHUS - B
TeueHue, npuMepHo, 1 cek. Ilocne yero oHM NepexosT B HOPMAIBHBINA PEXUM
UHIUOUpPoBaHus. Eciam 3TOro He MPOMCXOUT - YCTPOMCTBO HE UCIIPABHO.

Ha nepenHeii nanenu BoIBEJEHO 4 CBETOIMOAA MHIUKALUMH COCTOSIHUS
YCTpOICTBa:

- ommOKa - TIeperpes;

- ommOKa - OOpBIB HaTPY3KH;

- ommoOKa - Ieperpys3Ka;

- ommOKa - OOphIBa JaTYHMKA MMOTEHITHATIA.

[Ipu oTcyTcTBHM OMMOKK CBETOJUOABI U3ITyYatOT 3€JICHBIH [[BET, IPH
HaJIMYUH OLIMOKY - KpacHbIH. OTCYTCTBHE CBEUEHHS - TPU3HAK HEUCIIPABHOCTH
YCTpOICTBa.

B ycTpoiicTBe peann3oBaHbl HECKOJIBKO YPOBHEH 3alllUTHI.

1.4.4.2 3amura oT nepeHanpspkeHust o cetd 220B — orpannyeHue Ha ypoBHE
305 B ne menee 190 JIx. J[OMOMHUTENBHO YCTPOMCTBO MOXKET KOMITJIEKTOBATHCS
BTOPBIM YPOBHEM 3aIlIUTHl Ha IPOOMBHBIX CTAOMINTPOHAX (CyIpeccopax).

1.4.4.3 3amura OT NepeHanpsHKeHHUi 10 BRIXOJaM - OTpaHWYEHHE Ha YPOBHE
240 B ne menee 108 [Ix.

1.4.4.4 3amunTa U3MEPUTENBHBIX BXOJIOB — IOITYCTUMOE IITUTEIFHOE
HaNpsDKEHUE MEXIY H3MEPUTEIBHBIMU BXOAAMH U MEXIY H3MEPUTECIBHBIMU
BXOJIaMHX U KopirycoM (3emiieid) He meree 1 kB. [1o TpeboBaHmIO 3aKa34nKa MOXKET
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OBITH BBEJICHO OTPaHHYCHNE HAMPSDKEHMS, XOTSI IIPU TaKUX JIOMYCTHMBIX
neperpysKax 3To He TpeOyeTcsl.

1.4.4.5 3amura OT eperpy3ok mo Toky. [leperpysku 1o Toxky B NpUHIUIIE
HEBO3MOXHBI. [IpH pe3Kknx U3MEHEHHSIX Harpy3KH yIMpaBIIIONINNA KOHTPOJIEp
IPEe0TBPAIaeT BO3MOXKHBIE ITeperpy3ku. HuKora B BBIXOIHBIX TPAaH3UCTOpaxX
YCTPOWCTB HE BO3HUKAIOT HE IOMyCTHUMBIE TOKH, )K€ HMITYJIbCHBIE.

1.4.4.6 3amura ot BHemHUX K3. YcrpoiicTBa MOTyT paboTaTh B pexxume
KOPOTKOTO 3aMbIKaHUsI CKOJIb YTOJHO JUINTEIbHOE BpeMs. COOCTBEHHO 3allUTHI OT
K3 He cymectByer. BrixonHOH Kackaa ycTpolcTBa paboTaeT Kak MICTOYHUK TOKa,
KOTOpBIH oOecrieunBaeT cradbmim3anuio Toka B pexume K3 ¢ Toif e TouHOCTBIO,
Kak ¥ Ha Harpyske.

1.4.4.7 3amura ot 0OpbIBa Harpy3ku. [Ipu 0OpbIBE Harpy3Ku yCTPOHCTBO
CHHMMAET HalpsDKEHHE C BBIX0Aa st 0e301acHOi paboThI 00CITyKMBAIOIIETO
nepcoHaia. [Ipu BoccTaHOBJIEHHH Harpy3KH yCTPOWCTBO BO30OHOBIISIET CBOIO
paboTy aBTOMaTHYECKH.

1.4.4.8 3amura oT neperpeBa. YCTpoHCTBO KOHTPOIUPYET TEMIIEpaTyphl BCeX
CHJIOBBIX AJIEMEHTOB JUIS 3aIUTHI OT Iieperpesa. Beero B ycrpoiicTse
KOHTPOJIUPYETCs TEMIIepaTypa 5 TOUeK.

1.4.4.9 3amura oT 00pBIBa M3MEPUTEIBHBIX LIETEH JIEKTPOoJIa CPAaBHEHUS
MOTEeHLMasa. Y CTPOHCTBO KOHTPOJIMPYET COCTOSIHUE AaTUYUKa 3l THOTO
MOTEHLMAJa ¥ [IPU €r0 0OPBIBE MEPEXO/IAT B PEKUM CTAOMIIM3ALMH TOKA C 3apaHee
3aJJaHHBIMH [TapaMeTpaMu.

1.4.4.10 Bce napameTphl 3aIUT MOTYT ObITh H3MEHEHBI IIOJIb30BATEIIEM.

1.4.5 VIIPABJIEHME CTAHIIUEN

1.4.5.1 YupaBieHre CTaHIMSIMA MOXET OCYIIECTBISTHCS OT:
e BHEIIHEro TepMUHANA,

KOMIIBIOTEPA,

koHTposuiepa GSM TenemMeTpu.

[Tonp3oBaremnto JOCTYyIHA CenyroIIas HHGpopMaImsi:
W3MEPEHHBIN BBIXOAHOU TOK;

M3MEpPEHHOE BBIXOJHOE HaNpsKEHHE,

M3MEpPEHHBIN 3alUTHBINA TOTEHLUAT;

TeMIlepaTypa CUJIOBHIX SJIEMEHTOB YCTPOUCTBA;
M3MEPEHHOE COMPOTHUBIIEHNUE HATPY3KU;

M3MEpEHHAas BBIXO/IHASI MOILLIHOCTb;

3aJaHHBIA TOK CTAOUIN3ALINH;

3a/IaHHOE HANPSHKEHUE CTaOMITU3aIlnN;

3aJJaHHBIN MOTCHIIMAIT CTAOMIIM3alINH;

3aJaHHBIA peXuM cradmwim3anud (TO TOKY, HANpsHKEHWIO, MOTEHIIHANTY,
TIPEPBIBUCTHIN);

® 3ajlaHHBIE BPEMEHHBIE ITapaMETPhI MPEPHIBUCTOTO PEXUMA;
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BpeMs HapaOOTKH pubdopa;

BpeMs 3alUTHI Fa30IPOBO/A;

3HAYEHHE CUSTYHKA DIICKTPOIHEPTHH;

M3MEHEHHE 3HaYCHUs [TOTeHIIMala BO BPEMEHH B BUe rpadukKa;
nH(OpMaNKs O BEIIBICHHBIX OIIMOKaX B X0/I€ CaMOAMArHOCTHKH pHOopa;
3aBOJICKOI HOMED;

JlaTa BBIITYCKa;

UAeHTH(UKALMOHHBIE JTaHHBIE MOJIb30BATEIS.

JIg OnBITHBIX MOJIB30BaTeNed MpPeAoCTaBIseTCs BO3MOXKHOCTh MPOCMOTpa U
KOPPEKIMH TEXHOJIOTHYECKUX IapaMeTpoB (KaJuOpoBOYHBIX Kod(duIMeHTOB,
rpaHyl cpadaThIBaHMs 3aIIUT, KOI(PPHUIUEHTOB PEryssiTopoB U T.1.) Hampumep,
MOMEHSIB  KO3(D(UIMEHTHl peryjiIsaTopoB MOXHO BBIOpPATh ONTHMAIBHYIO IO
OBICTPOJICHICTBUIO PEAKIIUIO HA BO3MYIIAKOIIUE (DAKTOPHI.

YCTpoicTBO COAEPKUT 3 paBHO3HAYHBIX LU(POBBIX HHTepdelica CB3U C
BO3MOXKHOCTBIO JIOCTyIa KO BCeM pecypcaM. Yepe3 HHUX MOXXHO 0OpaTUThCS K
M000M SYEeWKH TMaMsITH KOHTpOJUIepa, T.e. COCUMTATh JI00OW, B TOM 4YHCIE U
NPOMEXYTOYHBIH, NapaMeTp mnporpaMmbl. Yepe3s 95TH HHTEpEHCH MOXKET
MIPOUCXOJUTH YIIPABJICHUE YCTPOMCTBOM M3BHE. Y CTPOMCTBO MOKET BKIIKOYATHCS B
OoJsiee CIIOKHYIO HepapXH4yecKylo cucreMmy. Yepe3 HHTEpQEWChl CBS3U MOXKET
MOJICPHU3UPOBATbCS ~ MporpaMMa  KOHTpOJIJIEpa, MEHAThCS  IMPOTpaMMHOE
obecrieueHne ycTpoicTaa.

15 CPEJCTBA N3MEPEHUWA, HUHCTPYMEHT n
INPUHAJJIEXKKHOCTH

1.5.1 Jlyis npoBepku paboTOCOCOOHOCTH YCTPOHCTBA HEOOXOAUMBI CIICAYIOIIHE
npuOOpHI U OCHACTKA:

- aMIepMeTp TMOCTOSHHOTO TOKa JIF0OOT0 THITAa ¢ MAKCUMAJILHBIM TIPEICIOM IIKAJBI
He meHee 60A, kmacc Tounoctu 0,5;

- BOJIbTMETP MOCTOSAHHOTO HAIIPSAKCHUSA J'IIO6OFO TUIa C MAKCUMAJIbHBIM IIPEACIIOM
mkanbl He MmeHee 200B, kimace Tounoctu KJI 1.5

- nudpoBoii MynbTHMETp Kilacc TouHocTr KJI 1.

- 5KBUBaJIeHT Harpy3ku OH B Bune omuueckoro conpoTtusieHus 5 Om , S00BT ¢
BBIBOJIaMHU CEYECHUEM HE MEeHee 4MM?2 , JNTMHOW BBIBOJOB He MeHee 400MM.;

- [[ETKA Ha JUTMHHOW PYYKE C )KECTKHM BOPCOM;

- MBUIECOC JIF000H MOETH ¢ MOIIIHOCTBIO BcachiBaHus He MeHee 300BT

- a9P0O30JILHOE CPEJICTBO JIJISl YHUUTOKESHHSI HACEKOMBIX (OCHI, ITYEIIBI).

1.6 MAPKHUPOBKA U IVTIOMBUPOBAHUE

1.6.1 DTHKeTKa Ha KOPITYCE YCTPOWCTBA COAEPIKUT CIENYIOUINE JAHHBIE:
- HQAUMCHOBAHUEC U3TOTOBUTCIIA U €TI0 TOBapHI)Iﬁ 3HaK,
- 3HaK COOTBCTCTBHA,
- 0003HaYEHHE THTIA;
13



- HOMHHAJIBHOE BBIXOJIHOE HAIPSDKCHHUE,;
- HOMUHAJIbHBIN BBIXOJHOH TOK;

- HOMUHAJIbHAs! BBIXOHAS aKTUBHAS! MOIITHOCTB;

- HaNpsDKEHHE M 4acTOTa MUTAIOLIEH CeTH;

- CTETICHD 3aIlUTEI;

- Macca yCTpOMCTBa;

- 0603HaUEHNE TEXHUYECKUX YCIOBHUI;

- HOpHI[KOBBIﬁ HOMED U Ioa U3TrOTOBJICHUS,

- CTpaHa U3TOTOBICHUS.

1.6.2 MapkupoBKa yCTpoiCTBa IpU TPaHCIOPTUPOBAHUY JOJKHA UMETh
MaHUIYJISIHOHHBINA 3HaK - BEpX, HANMEHOBAHHE TPY30II0yqaTels], aipec IyHKTa
HasHadeHust, PVO n TenedoH KOHTAKTHOTO JIMIA, HANMEHOBAHNE OPTaHU3ALNH
M3TOTOBHTEIIS, TUIT M KOJIMYECTBO YIIAKOBAHHBIX M3JENHUH, axpec U TenedoH
OpraHHU3alH U3TOTOBUTEIS, JOTIOJIHUTENbHAS HHOOPMALIUH 00 OTIHMYUTEIILHBIX
MpH3HaKax rpysa (Hampumep, "Kirouu 3aecs", "Tepmunan 3aece").

1.6.3 Ha ycTpoiicTBe HE MPEayCMOTPEHO IIOMOUPOBAHHE OT
HCCAHKIIMOHUPOBAHHOT'O BCKPBITHUA.

1.6.4 Aromatuueckuii BerkirodaTen’s EKF BA 47-63 1 cyeT4nK 31€KTpOIHEPTHA
CE101 R5 momxkHBI OBITH OTUTIOMOHUPOBAHBI IIOCTABIIMKOM JIEKTPOIHEPTHH MIPH
MOJKJIIOYEHUH YCTPOICTBA K ITUTAIOIIEH CETH B COOTBETCTBHU C HOPMaTHBaMHU
3TOM OpraHu3aLuu.

1.7 YIIAKOBKA

1.7.3 JlomyckaeTtcst TpaHCIIOPTHPOBATh YCTPOICTBA O3 YIIAKOBKH BCEMU
BU/IaMH TPAHCIIOPTHBIX CPEJICTB, IIPH YCIOBHH, HCKITIOYAIOLIEM BO3MOXKHOCTh
BO3JEHCTBHA aTMOC(EPHBIX 0CaJKOB U arPECCUBHBIX CPef, C COOTI0CEHHEM Mep
MPEI0CTOPOKHOCTH MPOTHB MEXAaHUYECKUX TTOBPEKIACHHH.

2 UCITOJIb30OBAHMUE 110 HASHAYEHHIO
2.1 QKCINITYATAIIMOHHBIE O PAHUYEHUSA

2.1.1 YcnoBust SKCIUTyaTaliy J0HKHBI COOTBETCTBOBATH TEXHUUECKUM
XapaKTEpUCTUKaM, IEpEeUrCIeHHBIM B MyHKTax 1.1 u 1.2. JlonoJHUTENBHBIX
9KCIUTYaTaI[MOHHBIX OTPAaHMYCHUIT HET.

2.2 MOATI'OTOBKA U3JJEJINSA K NCITIOJIb30BAHUIO

2.2.1 KoHerpykuus ycrpoiicTBa oOecrieunBaeT yCTaHOBKY €ro Ha INIOCKOM
OCHOBaHMH C NOABOIOM Kabeseit cHusy. [ToaBoasme xabemn HeoOXoquMo
TIPOJIOXKHTH B CIICIIAIBHOM JKelloOe Wi TpyOe. Y cCTaHOBOYHBIE pa3Mephl
npuseneHsl Ha Puc. 3.. B HOXKax ycTpoiicTBa 4 OTBEPCTHS 1O 8 MM.
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MoHTakHas dJIEKTpUYecKas cXeMa MOJIKIIOUYCHUS YCTPOWCTBA MpUBEACHA Ha
Puc. 1, 2.

JJ1s IOIKITFOUeHHST YCTPOICTBA HAJIO!
- Ilepen ycTaHOBKOW yCTpOMCTBa Pa3OMKHUTE aBTOMATHUYECKHH BBIKIIOYATENb
[MATAHMUS.
- BBectn kabenu B crieiuaibHbIC OTBEPCTHS B THE SIIHKA;
- . 3aKpenuTh MUK HA OCHOBAHHH;
- ToaxmouuTs TPOBOA 3a3eMJICHUSI K KJIEMME 3a3€MJICHHUS, PaCIOIOKEHHON Ha
DIN peiike.
- Tlomkirounte Kabenmb OT 3alIUINAEMOr0 COOpPYXEHUs K kiemme "-", a oT
aHOJHOIO 3a3eMJIMTENII K KiemMme "+".
- IomxmrounTh KabeNb OT CETH MUTAHUS K CYCTIHKY IICKTPOIHEPTHH.
- IomxmrounTs naT4MK moTeHIMAaNa K kaemMam "'P+", "P-" ma DIN petike.

I aa | | 1
L 1 [ |
T T T I

()
f I 1 I‘—’IE
Puc. 3
Tun ycrpoiicTsa A,mvm | Bmm | Comm | I, mm | E, Mm
T1 K 800-16-50 JIT 473 300 220 260 130
T1 K 800-8-100 JIT 473 300 220 260 130
T1 K 1200-24-50 AIT 473 300 220 260 130
T1 K 1200-12-100 JIIT 473 300 220 260 130
T2 K 1200-24-50 OT1 573 400 220 360 130
T2 K 1200-12-100 JIT 573 400 220 360 130
T2 K 1500-30-50 AIT 573 400 220 360 130
T2 K 1500-15-100 JIIT 573 400 220 360 130
T1 K 2400-48-50 OT1 573 400 220 360 130
T1 K 2400-24-100 11T 573 400 220 360 130
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T2 K 3000-60-50 JI1

723

500 220 460 130

T2 K 3000-30-100 JIIT

723

500 220 460 130

Bxumounte ycTpoiictBO W yOemuTech, YTO BHYTPEHHSS JHArHOCTHKA
yCTpoicTBa TpoIia ycrnenrHo (cM. myHkT 4.1.2).
[loxkmiounTe TepMHUHAN M 3aJaiiTe PEKUM PaOOTHl YCTPOHCTBA (CM. ITyHKT

2.3).

MoXHO OTKJTIOUYHTH TECPMHUHAI.

2.3 UCITIOJIb3OBAHUME U3JEJIHUS C IOMOLIBIO TEPMUHAJIA

2.3.1 OBIIUE CBEJEHUA O TEPMUHAIJIE

2.3.1.1 JInst ympaBieHUsl yCTPOWCTBOM CYLIECTBYET TEpMHHAI, KOTOPBIA HE
nMeet Bcex Bo3MoxkHOCTel 11K, HO mo3BosIseT ypaBasaTs MPHOOPOM Ha OOBEKTE.

Tepmunan BBITIOJTHEH B
IJIaCTMAcCOBOM KopIryce
128x94x25Mmm. Tepmuraan

MOKITIIOYaeTCsl K TpUOOpy depes
M000H W3 NBYX 8-MH KOHTaKTHBIX
pa3zpeMoB RJ45, pacmonoXeHHBIX Ha
TepegHel maHeIn mpuoopa.
Wndopmanns Ha qucree
TepMUHAJIA BEIBOJUTHLCS B BULE
OKOH. BEIOOp OKHa ocymiecTBIsIeTCs
KHOIIKaMH BBIOOpa OKOH( cTpeska

=)

n \L 000 HIN'CHAIT Jum Mot 2014,

I= 9.98 H PH=
U=21.64 B Ru= 2
P:<. 0 . B tas
OWMEKK = — =

Tepmunan 1.1

BBEpX W CTpeNKa BHU3). TepMHUHAT HMEET 5 TUIIOB OKOH:
- OKHO COCTOSIHUS YCTPOHCTBA,;
- OKHO 3AJAHHBIX ITAPAMETPOB,;
- OKHO COOBIIEHNI1 OB OILINBKAX;
- OKHO CHETYMKOB BPEMEHU 1 3JIEKTPOSHEPI' MU;
- OKHO UH®OPMAIIUU OF YCTPOMCTBE;

- OKHO IMATHOCTUKMN.

HazBanmne okHa MO>KHO ITOCMOTPETH HAKUB KHOTIKY "+".

2.3.2 OKHO COCTOSIHUSA YCTPOUCTBA

2.3.2.1 OkHO cocTOosHUS TPUOOpa MO3BOJAET KOHTPOIUPOBATH CIETYIOIIIE

TapaMeTpHhI:
- U3MEPEHHBII BBIXOJHOU TOK;
- I3MEPEHHOE HATPSDKCHUE,

- UIBMCPCHHOC 3HAYCHHNEC ITOTCHIINAJIA;

- BBIXOJHas MOIIIHOCTb an60pa;
- COIMPOTUBJICHNUEC HAI'PY3KE;

- TeMIlepaTypa paguaTropa HHBEpPTOpa;

16



- CTPOKa OMIHOOK.

Crpoka ommbOK OTOOpaxkaeT pe3yabTaThl JUATHOCTUKH TMpHOOpa, MpOUepK
03HayYaeT OTCYTCTBHE OIIUOKH, a Kakas-Tiu00 OyKBa - HATHYHC OITHOKH.

Kaxxmoit ommbKe cOOTBETCTBYET CIIEAYIOIas OyKBa:

t - ommoOKa U3MEpEeHUs TEMITEPaTyPhI PaaHaTopPa;

K - OIIMOKa KOHTpOJUIepa MOTCHIHANIA;

H -OIINOKA Ieperpena;

0 - omrOKa 0OpBIB HATPY3KY;

I - omMOKa eperpysKa;

I - omrrOKa oOpbIBa JaTYMKA ITOTCHIHATIA.

2.3.3 OKHO 3AJIAHHBIX ITAPAMETPOB

2.3.3.1 OKHO TI03BOJIIET KOHTPOJIMPOBATH CICAYIOUINE TapaMETPhI:
- U3MEPEHHBII BBIXOJJHOU TOK;
- HI3MEPCHHOE HATIPSKCHUE,

- U3MEPEHHOE 3HAUCHHUE TIOTCHIINANA; |Il =21
- 3aJJaHHBIH TOK; F—:' =
~
- 3a/IaHHOE HAMPSDKCHHE; &4
FedkiM CTa

- 3aJIaHHBII TOTEHIUAT;

- PeXHUM CTaOMIIN3AIMH 110 TOKY, HallPSHKEHUIO, MOTSHIUATY.

- BKJIFOUCHHE TIPEPHIBUCTOrO PeKUMa.

Jnist i3aMeHeHus 3a1aHHbIX TTapaMeTPOB HEOOXOIMMO:

1. Haxatp kHOTIKY "BBI00OD".

2. Knonkamu "BeiOop oxHa" BBIOpaTh penakTHpyemblii mapamerp. Bbibop
OCYILECTBIISIETCA MOCTIEI0BATEIbHBIM EPEX0A0M 10 MapaMeTpaM:

- 3aJJaHHBIN TOK;

- 3aJIaHHOE HAMPSHKEHUE;

- 3aJIaHHBII TOTEHIUAT;

- PeXHUM CTaOWIIN3AIMH 110 TOKY;

- PeXHUM CTAOMIIN3AINH 110 HATIPSDKEHHUIO;

- PeXXHUM CTAOWIIN3AIMH 110 TOTEHLIUATY;

- BKJIFOUCHHE TIPEPHIBICTOTO PeXUMA.

Penaxtupyemslii mapaMeTp MUTaeT

3. Knonkamu "+", "-" ycTaHOBUTH TpeOyemoe 3HaueHue mnapamerpa. [lpu
BbIOOpE pekMMa crabwin3aluy 3ariiaBHas OyKBa O3HAYaeT BKIIOYEHUE PEXKHMAa,
ImpomnucHas - BelkmoueHHe. CuMBon " - " 03HayaeT BKIIOUEHHE NPEPHIBUCTOrO
pexuma, a cuMBoI " --" - BBIKJIFOUCHHE.

4. 151 BBIXOJIA U3 PEXKUMA HAZl0 HaXKaTh KHOMKY "Brioop". TIpu aTom
nosiBuThCs coodienue "SAIIMCATD ? - HET". Ecnu eme pa3 Haxarh KHOMKY
"Bpi00p" TepMHUHAN BBIHIET U3 peXXKUMa pelakTupoBanus 6e3 3anucu. Ecinu Haxath
KHOTKY "+" nin "-" coobmenue n3menutbea Ha "3AIIMCATD ? - TA". Haxas
kHOTIKY "BbI00op" penakTupyemblie napaMeTpbl Oy 1yT COXpaHEHBI.
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2.3.4 OKHO COOBILLEHUI Ob OIIIMBKAX

2.34.1 OxknHOo pacumm(poBBIBACT OMMOKK BBISIBICHHBIE B pe3yJbTaTe
CaMOJIMarHOCTHKKH Mpubopa. B OKHe cocrosHHs MpuOOpa OHU OTOOpaKAIOTCS
CKaTo B KOJOBOM BHJIE.

B JaHHOM OKHE BO3MOYKHBI
CIICIYIOIIME BapUAHTHl COOOIIEHWI 00
OLIMOKaX MJIM X COYCTAHHIA:

- omubKa H3MEpPEHUs TeMIepaTyphbl
panuaropa HHBEPTOPA;
- omMOKa KOHTpOJUIepa MOTEHIHANa;
-ommoOKa rmeperpesa;
- olnOKa 0OPBIB HATPY3KH;
- OIIMOKA Meperpy3Ka;
- omOKa oOpbIBa MOTEHIMANA.
JIu6o BBIIaeTcst coodbuienue - "Ommobok Het".

2.3.5 OKHO CYETYMKOB BPEMEHMU U 2JIEKTPOSHEPI' MU

2.3.5.1 OxHO OTOOpakaeT CIeAYIOIINE
rapameTphbl:

- BpeMsi paboTsI iprbopa;

- BpeMsl 3alHThI;

- CYETUYUK JIEKTPOIHEPIUU BHEIIHHH.
Bpewmst 3amuThl orpeaensieTcst Kak BpeMsi KOTOPOM IPOUCXOMIIA 3aIUTa OO BEKTa
9X3. O0BEKT CUMTACTCS HE3AIIMICHHBIM, C€CIIH TOK BBIIIEHT 33 IPEICIIbI
napametpa "Kpurepuii BpeMeHH 3aluThI".

2.3.6 OKHO MHO®OPMAILIMHU OB YCTPOWCTBE

2.3.6.1 OxHO oToOpaXkaeT HHPOPMAIUIO O
npudope, Kak 33/IaHHYI0 IPOU3BOAUTEIIEM,
TaK ¥ nosb3oBaresieM. [IpokpyTka cTpok

OCyIIEeCTBIIsIETCSl KHOTIKamu "+, "-".

2.3.7 OKHO IUAT'HOCTUKU

2.3.7.1 OxHO oTOOpaXkaeT mapameTphl:
- U3MEPEHHBII BBIXOTHOU TOK;

- HI3MEPCHHOE HAIPSKCHHUE,

- BBIXOJIHAS! MOIIIHOCTh IPUOO0pa;

- CONPOTHUBJICHNE HATPYy3Ke;

- KILL;

- moTpedJIsieMast MOIIHOCTb,

- TOKa3aHMs JATYHKOB TEMIIEPATyp;
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- OIMOKN ¥ KOHTPOJIbHBIC 3HAYCHUS [ISI HATAIKH.
2.4 PABOTA C YCTPOMCTBOM C IOMOIIbIO KOMIIBIOTEPA

2.4 YCcTpOHCTBO COJEP)KUT TPH PaBHOLIEHHBIX MHTepdelica cBszu. J[Ba u3 HUX
BEIBCJICHBl Ha JIMIEBYI0 NaHENb JUIA MOJKIIOUYcHHsS dYepe3 pasbem RJ45. K
TpeTbeMy IOKIIIOUAETCS] KOHTPOJIIEp TelleMeTpur yepe3 pazbeM DB15. K mobomy
uHTepdeiicy Moxer ObITh MojKiModeH TepMunai, [1K, koHTposuiep TenemeTpuu 1
T.IL.

2.4.1 TIPOTPAMMHOE OBECIIEYEHUE - "TEPMUHAJT"

24.1Bwmecre ¢ ycTpoiictBoM T1ocraBisiercss Tnporpamma "Tepmunan”,
MO3BOJIAIOIIAST KOHTPOJIUPOBATh U//UITH YIIPaBIATh BCeMH pabOvYnMHU MapaMeTpamMmu
ycrpoiicTBa. IIporpaMMHBIN IakeT MOXKHO CKayaTh C calTa IPOM3BOAWTEIS
http://www.sielectr.ru.

J11st MOIKITFOYEeHNS U YIIPaBIICHNsI YCTPOHCTBOM OT KOMITBIOTEPA CIIEAYET:

a) IlomcoeaMHUTh K BBHIKIIOYEHHOMY YCTPOWCTBY KOMIIBIOTED C IOMOLIBIO
Data-kabenst (mocTaBisieTcst 0SCIIaTHO KAXIOMY MOKYIIATEITIO).

0) BrutounTs ycTpoiicTBo.

B) 3amycTHTh Ha KoMIbloTepe mporpammy "Tepmunan”.

r) [Ipon3BecTn HEOOXOIMMBIE ICHCTBUS C TIOMOIIBIO ITPOTPAMMBEI.

1) OTKJIIOUUTH YCTPOUCTBO.

e) OtkirounTth data-kaberb.

Jn1st ycTaHOBKH NTPOTpaMMBI Ha KOMITBIOTED CIIEYeT:

- ckonupyite I10 ¢ HocUTeNsT Ha KOMIBIOTED:

- ycraHoBuTe japaiiBep data-xabens; mns mogkiroueHus yepes USB pasbem
(ecmm na ITK umeercst cBoOGoaubiii Beixox COM rmopra, jydine MCIoib30BaTh
BapuaHT data-kabens ¢ noakiaroueHreM yepe3 COM mopr);

- onpeaenuts cBoboHbIi COM mopT KoMIbIOTEpA;

- ykaxkute B ¢aiine Config.txt Homep COM mopTa B CTpoKe, HanpuMmep:

Port=1.

- ykaxutre B ¢aite Config.txt mapomb st MOMHOTO AOCTyma KO BCeM
BO3MOXKHOCTSIM IIPOTPaMMBI.

Jnst 3amuThl OT HEKBaNM(UIMPOBAHHOIO JOCTYNa BBEAEH Mapojb JOCTYIA.
Bo3MokHBI 2 ypoBHA ylpaBiIeHHs TapaMeTpaMu ycTpoiicTBa. be3 3nanus maposis B
YCTPOWCTBE HEJb3s1 U3MEHUTh TEXHOJIOTUUECKHE YCTaBKU U KOH(HUTYpaIHIo.

[TporpammMHOe obecriedeHre COCTOUT U3 (ailiioB:

- UcroytHseMbIid MonyJb "Tepmunan.exe".

- 6a3a nanueix "BD.mdb" B popmare Microsoft Office ACCESS 2003/2007/2010.
- (aiin xouduryparu "Config.txt".

- ¢aiin Connect.udl st co3manust ¥ MPOBEPKH CTPOKH MOAKITIOYCHUS 0OBEKTA
nanHbix ActiveX (ADO), kotopoe ucnosb3yer apaiisep ODBC uinu nocraBuiyka
OLE DB st noAKIII04YeHHs K ONpe/IeIEHHOMY HCTOUHHKY JIAaHHBIX - 0a3e JaHHBIX.
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- katanor "Driver PL2303" ¢ npaiiBepom aist data-xabensi, COSAUHSIIOMIETO
ycrporicto tuna "TUDJIJIA" u ITK.

- (haiin ¢ gokymeHToM "PykoBojcTBo oneparopa” B popmate Microsoft Office
WORD 2003/2007/2010.

2.4.2 OCHOBHBIE ITAPAMETPBI YCTPOMCTBA B I'NTABHOM OKHE
[MTPOI'PAMMBI

2.4.2. IIporpaMma UMeeT HHTYHUTHUBHO MTOHSATHBIA HHTEPQEC 0JIb30BaTENIS.

HaxaTrem Ha COOTBETCTBYIONINE KHOIIKM MOXHO OTKPHITh OKHA ITPOTPaMMBI:
- IJIaBHOE OKHO C OCHOBHBIMU ITapaMeTpaMH padOTHI YCTPOKHCTBa;

- OKHO KOH(HT'Ypalluy TEXHOJIOIn4ecKux ycraBok Bo FLASH mamstu ycrpoiicTsa;
- BCIIOMOT'aTeJIbHOE OKHO BOCCTAHOBJICHHUS TEXHOJIOTUYECKHX YCTAaBOK MO
HPOTOTHILY;

- BcrioMorartenbHoe okHO BeIoopa COM nopra noaxitodeHus.

[Iporpamma no3BossieT U3MEHHUTH U 3alIMCaTh PEXXUM PadOTHI YCTPOHCTRa.

[Ipun Haxaruu Ha kHOUKy "V3MeHHMTH pexxuM" ()OH TapaMeTpoB KOTOpHIC
MOXXHO W3MEHHUTHh OKpallMBaeTcs B JKeNThI 1Ber. [locie pemakuuu cienyer
Ha)XaTh KHONKY "3amnucaTh pexxum".

[Iporpamma HeNpepbIBHO OIPAIINBAECT YCTPOMCTBO M BHIBOJUT M3MEPEHHbIE
BEJIMYMHBI B COOTBETCTBYIOIIMX OKHax. [IpM OTKPBHITMM JOYEPHHUX OKOH OMNpOC
YCTpOMCTBA MPEeKpaIaeTcs.

[Ipn Haxkatmn Ha kHoOmKy "M3MeHuTh pexxum" (OH MapameTpoB, KOTOpHIE
MOXXHO HM3MEHUTbH, OKpallMBaeTcs B JKenTeld 1Ber. [locne penmakumu ciemyer
Ha)XaTh KHONKY "3amnucaTh pexxuM'.

I'maBHOE OKHO ImporpaMmbl 0To6pa>1<aeT CJICAYIOMINE BEJINYUHBI:

e [TAPAMETPbBI PEXXMIMA PABOThBI

-U3MEPEHHBIN BBIXOJTHOM TOK;

-U3MEPEHHOE BBIXOJIHOE HAIPSIKEHHUE;

-U3MEPEHHBIN 3alIUTHBIN MOTEHIINAT;

-3aJIaHHBIN TOK CTAOMITH3ALINH;

-3aJIaHHOC HAIPSDKCHHUE CTa0MIIN3AIUHY;

-3aJIaHHBIN TOTEHIMAT CTAOMTU3aIlNH;

-3aJIaHHBIA  PEXKUM  CTAOMIIM3AIUH: TOKY, HaIpsDKEHHUIO, MOTEHLHUAaNy,
MPEPBIBUCTHIN. BO3MOXHO 3a7aHue pekrMa CTaOMITU3AIMK CPa3y MO0 HECKOJIBEKUM
napamerpam. CTABMJIM3ALIMA OCYIECTBJATHECA TI0 IIEPBOMY
JOCTUTHOTOMY U3 YKA3AHHBIX TTAPAMETPOB. Hanpumep, MoxHO
3a/aTh CTAOMIIM3AIIMIO TIOTEHIIMANA Ha ypoBHE 3 B 1 Toke He mpebimaronem 10 A.
(ITocraBute Tamouku B "I" u "P", ocranbHble cOpOCHTH, 3HAUCHNE HANPSIKEHHS
CTaOMIIM3aluU HE MCIIONIL3YETCS - MOXKHO OCTaBUTH JIFOOBIM). B 3TOM ciyuae, ecnu
TOK nocturHeT 10 A mpuOop mepeiieT B peKUM OTPaHUYCHUS TOKA W TOTCHIIAAT
Oy/eT MCHBIIIC 33 JAHHOTO.
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- napaMeTpbl NPEPLIBUCTOIO pPCKHMMa - BPEMSA BKIIOYCHHUA W BBIKIIIOUCHUS

B

>

BKJIFOYEHO/BLIKIIOYEHO

OPEPLIBUCTOM  PEIKUME HpI/I60p NEPUOANYICCKNA  BBIKJIIOYACTCH.

HWHBEpPTOpa

paboThbl

COCTOSAHUEC

HMHBEPTOPA,

BpemenHnoe
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COOTHOIICHHE BKIIOYCH/BBIKIIOUYEH MOXKHO HM3MEHATh B OkHe "Koudwuryparms
TEXHOJOTUYECKHX ycTaBoK Bo FLASH mamsru".

- H3MepeHHHI71 BLIXO,Z[HOﬁ TOK BCAYIICTO U BEAOMOI'O MOL[yJ'Ieﬁ;
- 3aﬂaHHI>II71 BBIXOHHOﬁ TOK BCAYLICTO U BEJOMOT'O MOHyHCﬁ;

IMTAPAMETPHBI 3AIIIUTHI OT ITEPET'PEBA
-M3MEpEHHBIE TEeMIIepaTyphl paJuaToOpoB BHYTPEHHHUX MOAYyJIeH M BO3ayXa

BHYTpH ycTpoiicTBa ([aTauk 4);

- IOPOTH BKJIFOYEHHS U BBIKJIIOUEHHS 3aIIUTHI OT IIEpEerpeBa;
- pa3zpenieHue 3aluThl OT eperpena;
- COCTOSIHHE - IleperpeB/HOpMa;

OHEPI'ETUYECKUE ITAPAMETPBI

- BBIXO/IHAsI MOIITHOCTH;

- moTpebisieMast MOIITHOCTb;

- KIIJT;

- CONPOTHBIICHUE HATPY3KH;

- IOKa3aHMs CUCTYHKA HIIEKTPOIHEPTHH;

- BpeMsl paboTHI YCTPOICTBa;

- BpeMsl 3alIUTHl YCTPOICTBA,;

OLIMBKN

[Tpubop MOCTOSHHO OCYIIECTBISIET OHATHOCTHKY, KaK CBOMX BHYTPCHHHX

y310B, TaK M BHEIUHHMX JAaTYMKOB. [IpM BO3HUKHOBEHMH OIIMOKM Ha ITaHEIH
"OmmOKH" COOTBETCTBEHHO MOSBIIETCS (piar KPacHOTO IBETA.

22

- 0OpBIB HATPY3KU;

- IeperpysKa;

- OOpBIB JaTYMKA IIOTCHLNAA,;
- TIeperpes;

- 0OpBIB BEIOMOT0;

- IeperpeB HHBEPTOPA,;

- IeperpeB Koppekropa koddpdunuenta momHocTH (KKM);
- IEPETPEB BBIIPSIMUTEIS,;

- IEpErpeB JAaTyuka 3;

- IeperpeB JaTduka 4;

- IIaTYNKa TEMIIepPaTypbl HHBEPTOPA;

- KOHTpPOJUIEpa TEMIIEPaTYPHI;

- KOHTPOJUIEpa IIOTEHIINAIA,;

- 3ammTel 11g CB3;

- 6e30MacHBIN PeXNM;

- KOHTPOJIbHOU cyMMbI TY.

ITAPAMETPbBI AL



e [TAPAMETPLBI PEI'VJISITOPOB

[Mapametprr ALII 1 peryasTopoB UCIONB3YIOTCS IPU HAJIAJKE U PEMOHTE
yCTpOMCTBa M OAPOOHO onrcansl B "PykoBoacTse omeparopa” (cM. caift
http:\\sielectr.ru)

e  NH®OPMALIMIO OB YCTPOMCTBE
- TUI yCTPOWCTBA;
- 3aBOJICKOM HOMEp;
- JaTa BBITYCKa,
- T B KOJI KOopITyca
- YUCJIO MOJYJIEH;
- KOJI THIIA,

e  HMH®OPMALIMIO O MOJYJISIX B COCTABE YCTPOMCTBA
- TUI MOAYJIS;
- 3aBOJICKOM HOMEp;
- JaTa BBITYCKa,
- THI B KOJI KOopITyca
- KOJI THIIA,

e MHOOPMALMNIO ITOJIb3OBATEJIA

[Tonp3oBarens MOXET 3amucaTh B YCTPOMCTBO JIIOOYI0 HYXHYI €My
nHpopmanuto [ruHOK 2047 CUMBOJIOB.

OKHO HUMEET CTPOKY COCTOSHHS MpPOrpaMMbI B KOTOPOH OTOOpakaroTcCs
cocrossaue obmena IIK wu ycrpoiicTBa, ommOKM (€CIM OHH €CTh), PEKUM
CHHXPOHM3ALIUU YCTPOUCTBA.

2.4.3 KOHOUT'YPALIUSA YCTPOMCTBA

2.43.1 IlapameTpbl JOYEPHHX OKOH MOXKET H3MEHSTH TOJIBKO OIBITHBIA
10JIb30BaTenb. HeEKOppekTHblE M3MEHEHMsI BBIBEAYT YCTPOWMCTBO U3 CTpos. B
JAHHOM JIOKYMEHTE OyIyT NIPUBECHBI TOJILKO Ha3BaHUs TapaMETPOB.

Bosee mompo6Hoe ommcanue cmoTpu B B "PykoBozictBe omeparopa’ (cMm. cait
http:\\sielectr.ru)

[Ipn HaBeneHUM Kypcopa Ha Ha3BaHME NapaMeTpa MOSIBISIETCS] OKHO C OMHCAHUEM.
TexHonornyeckue yctaBku ycTpoicts trma "TUDJIJIA™:

e IIAPAMETPHI JIJ151 KOPPEKLIMU U3MEPUTEJIEN

— AJIMTHBHAs KOPPEKIMS TOKaA, A.

—  MynpTUIUIMKaTUBHAS. KOPPEKLUS TOKA.

— AngutuBHas KOPpEKIUs HanpsKeHus, B.

—  MynbTUIIIMKAaTUBHAS KOPPEKLUS HANPSKCHNUS.

—  MynbpTHNIIMKAaTHBHAS KOPPEKIHs OTEHIMANA.

— AngutuBHas KOppekius temmneparypsl, °C.

—  MynbTHNIIMKAaTHBHAS KOPPEKIHS TEMIIEPATypPHI.
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e [IAPAMETPHI PET'YJISITOPOB
—  MakcuManbubiii gonyctumslil LIM.
—  MakcuManbHbIA JONYCTUMBIN 33JaHHBIN PETYISTOPY TOK.
—  IlpomoprmonansHbN K03()(UIIMEHT PEryIsTopa TOKa peNieifHOTO pesknMa.
—  HHTerpansHbii K03()(OUIHEHT peryasTopa ToKa pelieiiHOro pekuMa.
— MakcuMmanpHas omubKa paccoriacoBaHUs TOKA.
—  HHTerpansHbIii K03()(OUIHEHT perynsTopa HalupsHKSHHUS.
— MakcuManipHas omuOKa paccoriIacoBaHUs HAPSHKEHUS.
—  UWurerpanbHblii KO3QQUIUEHT peryisTopa MoTeHIHana.
— MakcumanbHasi OlIMOKa paccoryIacoBaHUs HAIPSHKEHHS.

i KoHdUrypauua TexHoNorvyeckux ycTaHosok 8o FLASH namatu

Koppekuus usMeputenei MNapameTpsl 3auuT
7 i 0 HanpaxeHue BEKMOYEHWA NpM KoHTpone obpeie.  5,03296

AN ANTHE A
MyNbTHNHKATHEHAA KOPPEKUHA TOKa 0974 HanpaXeHne BLIKNKYEHHA NPK KOHTpone ofpel 51,98328
ANAMTHEHAEA KOPPEKLMA HaNpAXeHNs, B 0 TOK BBIKNHYEHHA NPH KoHTpone ofipeiBa, A 0,580859
MyNbTMNNMKATHEHAA KOPPEKLHMA HAaNPAXEHNA 0,93319 HanpaxeHne orpaHnyeHna npu obpeise, B 12,0072
MyNbTMNNMKATUEHAA KOPPEKLHMA NOTEHUMAaNa 1.0025 ToK KOHTRONA & pexuie obpeis, A& 0,21094
AAAMTMEHAA KOPPEKLWA TEMNEpaTYphl, °C 0 Tok KoHTponA ofipelBa AaT4MKa NoTeHUWana , £ 4,99219
MyMbTUNNHKATHBHAA KOPPEKLWA TEMNEPATY Pl 0,46387 HanpaxeHne KoHTponA ofipkiBa AaT4kKa noTeH  0,50001
Tok npu oBpbiBe AaT4YMKa NOTEHUHKAaNa, A 4,99219
Cuntats 3anucate JonycTMMoe OTKNOHEHWE NapaMeTpa AnA noacd 12,5
MNMapaMeTpw perynatopos Cuutate Janucate
MaKeHManbHBIA Aony cTrmbiA LIAM 1023 MapaMeTps NPepLBECTOr0 PpexuMa u ap.
MaKcHManbHbif AONYCTHMBIFA 334aHHbIA peryna 30,30469 Bpens paboThl ANA NPEpbIBICTOrD PeXAHa, MC 2000
MponopuHoHansHeii KoadbHUMEHT perynaTopa L BpemMa oTKNHOYEHHA ANA NPEPLIBUCTOND PEXHMa 1000
WHTErpaneHeid KosddHUUMEHT pEryNATOpa TOKa 0,5 BReNAMEpHORA CKaHARCEaHHS PBTACYHATOp . 500
MaKkcHManeHaa ownbka paccornacoBaHna ToKa 1023
WHTErpanbHeif Ko3hdHUMEHT perynatopa Hanp 0,5 Cunrtare | 3anucare |
MakcuManbHas ownbKa paccornacoBaHna Hanp 1023 ~PeXuUM CUHXPOHU3aL MU
WHTErpaneHeif KoadduuneHT perynatopa notel  0,98999 % i
MaKcHManeHaa ownbKa paccornacoBaHna Hanp 32767 @ oann € Beaywii  Beaombiit
WHTErpaneHeif KoadduuneHT Geictporo peryna  0,00879
Cuntate | 3anucatb I

WHTErpancHeld KoaddHuUuWeHT MeaneHHor netnk  0,01563

lMapaMeTpbl CUETUMKA 3. BHEPIrUU

Cuuntats 3anucate |
IKoad:d:nuneHT BHEWHErD CYETHHKE 3200
MapaMeTpu AATUUKOB TeMNepaTyp
Bkn. Beikn. Moakn. 3awwnta Cuurate ‘ Sanucate ‘

JlaTuMK MHEEpTOpa, °C 100 105 W v UH¢gopMauus nonb3oBaTens:

Aatunk KKM, °C 100 105 v 2 WHdoprauma ;]

[ aTuMK BoINpaMuTensa, °C 100 105 v [fIE3EBATETE:

Aatyuk 3, °C 100 105 O Vv sk b b A K oK o oK s ook ok ok ok o o oK

Aatumk 4, °C 60 65 [V | _'J

Cuntate | 3anucate Cozpate | Cuntate JanucaTte |
Cuntate npototun us BA | Cuntare FLASH | Janucate FLASH l
Puc. 5

—  Wurerpanbuelii ko3 duueHT OsicTporo perymnsaropa Toka LM
pexuma.
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—  HHarerpansHbiii k03O OUIHEHT MEUIEHHON TETIH perynsaropa Toka [IINM
pexIMa.

e JIAPAMETPHI 3AIIIUT
—  HampspkeHne BKIToueHUs IpU KOHTpoJie 0OpwiBa, B.
—  HanpsbkeHune BBIKIIIOUYEHHSI IPU KOHTPOJIE 00pbIBa, B.
—  Toxk BBIKJIFOUEHUS IIPH KOHTPOJIE 00pBIBa, A.
— Hanpsokenne orpannuenus npu oopsise, B.
—  Toxk xoHTpONs B pexuMe 00phIB, A.
—  Toxk xoHTpoJIs 0OpBIBa AaTUMKA [TOTEHIMANA , A.
— Hampspkenne koHTposist 00pbIBa JaT4ynKa MoTeHnuana, B.
—  Tox npu oOpeIBe HaTYMKa MOTEHIIHANA, A.
— JlomycTuMoe OTKIIOHEHHE MapaMeTpa I OCUeTa BPeMEHH 3aIUTHI.

e JIAPAMETPHI JATYUKOB TEMIIEPATYP
—  JlaTumk mHBEpTOpA.
—  Haruux KKM.
—  JlaT4uK BBIIPSIMHUTEINA.
—  Haruuk 3.
— JHaruuk 4.

e [TIPOYME YCTABKU

Bpemst paGoTh! 111 IPEPHIBUCTOrO PEXUMa, MC.

—  BpeMs OTKIIIOUEHHSI /1S TPEPHIBUCTOTO PEIKUMA, MC.

— Bpewms nepuoja CkaHUPOBAHUS PETHCTPATOPA MOTEHIINAIIA, MC.

—  KoadduumeHt uMITybCHOrO BbIX0/1a BHEIITHETO CUETUYUKA
INEKTPOIHEPTHUH.

—  Pexum cunxpoHuzauuu.

—  Hudopmarus moas30BaTes.

OxHo "BoccTaHOBIEHHE TEXHOJIIOTHYECKHX YCTaBOK"' Takxke TpeOyroT
yrIyONIEHHOTO 3HAHUS AITOPUTMOB PabOTHI YCTPOMCTBA M MOIAPOOHO ONHCAHBI B
nokymenre "PykoBozctse onepatopa” (cM. caiir http:\\sielectr.ru).

BHUMAHUWE! HEKOPPEKTHBIE U3BMEHEHUS TTOBJIUAIOT HA
TOYHOCTH 1 HCITIPABHOCTD YCTPOMCTBA!!!

2.5 KOHTPOJIb PABOTOCIIOCOBHOCTH YCTPOMCTBA

2.5.1 BBIKIIIOUUTD YCTPOHCTBO C MTOMOIILIO aBTOMAaTHUECKOTO BBIKIIIOUATEIIS
2.5.2 TlponsBecTr TEXHUYECKUH OCMOTP YCTPOMCTBA, CM. ITYHKT. 3.2.2

2.5.3 BKIIIOYUTB YCTPOHCTBO C MOMOIIBIO aBTOMAaTHUECKOTO BBIKIIIOUATEISL.
2.5.4 TIpoKOHTpONIMPOBATH TPOOETaHNe CBEUEHHSI CBETOIMOI0B HHANKALIUNU
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COCTOSIHUS YCTPOWUCTBA, CM. IyHKT. 1.4.4.1.

2.5.5 [IpOKOHTPOIMPOBATH CBEUCHNE CBETOANO/I0B HHWKAIIMH COCTOSTHUS
YCTPOMCTBA 3€IE€HBIM BETOM, CM. ITYHKT 4.1.4.

2.5.6 [ToakII04YNTh TEPMHUHAI K YCTPOMCTBY M yOSTUTHCS B OTCYTCTBUH
OUMOOK BHYTPEHHEH AMAarHOCTHKH, CM. ITyHKTHI 2.3.2 n 2.3.4.

2.5.7 Y0oenuTbcsl B COOTBETCTBUH 33aHHOT'O PEKHMMA PEATbHOMY PEXUMY
paboTs! ycTpoiicTBa, cM. yHKTHI 2.3.2, 2.3.3, 2.3.7.

2.5.8 IIponsBecTr KOHTPOJIBbHBIE H3MEPEHHSI OCHOBHBIX ITAPaMeTPOB pabOoThI
YCTpOMCTBa, CM. MYHKT 3.2.3.

3 TEXHUYECKOE OBCJIY)KUBAHUE
3.1 YKABAHHUE MEP BE3OITACHOCTH

3.1.1 DkcrutyaTanusl yCTpOMCTBA JOJKHA IPOU3BOAUTHCS B COOTBETCTBUH C
TpeGoBaHusAMH NokyMeHTa "[IpaBuia mo oxpaHe Tpyaa MpH SKCILUTyaTaI[iH
anekTpoyctaHoBok” ot 24. 07. 2013 r.

3.1.2 Ilepex BBOAOM B IKCIUTYyaTAIIHIO YCTPOUCTBO JAOJDKHO OBITH HAJICIKHO
3azemiIeHo. B mpomecce skcruryaTanuy He0OX0ANMO HPOBOJIUTH CHCTEMAaTHYSCKHH
KOHTPOJIb 3a3eMJLSFOLIET0 IIPOBOIHHUKA.

3.1.3 BHUMAHMUE! KATEI'OPUYECKMU 3ANIPELHIEHO:

- OKCILTYATUPOBATH HE3A3EMJIEHHOE YCTPOMCTBO!

- MPOU3BOJUTH TEXHUYECKU OCMOTP BKJIIOUEHHOT' O
YCTPOWCTBA!

- NPOHUKHOBEHUE MEX/J1Y KOHCTPYKTUBHBIMU
9JEMEHTAMMU IOCTOPOHHUX NPEIMETOB!

3.2 MOPSAJOK TEXHHUYECKOI'O  OBCJYXKUBAHUS
YCTPOMCTBA

3.2.1 Texauyeckuii OCMOTpP YCTPOHCTBA U KOHTPOJIBHBIE U3MEPEHUS CIIEeIyeT
IIPOBONTH HE PEXeE JABYX pa3 B MECAL] IPH OTCYTCTBUH CPE/ICTB
TeJIEMEXaHUUECKOTO KOHTpouis. [Ipy Hanu4Imum Takux cpescTB OJMH pa3 B 3 Mecsla,
€CII THOE HE OTOBOPEHO B CIIYKEOHBIX HHCTPYKLMIX. OCHOBHOE Ha3HAYCHHUE
paboT - comepkaHue yCTPOHCTB B COCTOSIHUH TTOJIHOW PabOTOCIIOCOOHOCTH,
MpEeAyNpexICHNE X MPEKIEBPEMEHHOTO H3HOCA U OTKAa30B B padoTe.

3.2.2 IIpy TEXHUYECKOM OCMOTPE IPOBOJST:

-yAaJdeHue TPs3U W TIBUIM, HAKONMBIIEHCA HAa KOPIyce M BEHTWJIIIMOHHBIX
IIENSAX CHapYKU U BHYTPH;

-BBISIBJICHHE 3allaxa TapH, IOJArapoB M CIEIOB IIeperpeBa Ha 3JIEMEHTax
yCTpOWCTBa M HMX ycTpaHeHHe. IIpm HEBO3MOXXHOCTH YCTPaHEHHS Ha MECTe -
nepenayda B PEMOHT;

-OCMOTp BC€X AOCTYIHBIX AJIsI HAONIOJEHUS KOHCTPYKTHUBHBIX 3JIEMEHTOB C
IEIIbIO BBISIBJIICHUS BHEITHHUX JE€(EKTOB, OTCYTCTBHS MEXaHWYECKUX MOBPEXKICHUH.
BoccranoBneHne 3auTHOTO JTAKOKPACOYHOTO TIOKPBITHS;
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-IIPOBEPKY M OYHCTKY KOHTAKTHBIX COCTMHEHHH 1 Pa3beMOB;

-OCMOTp HM30JISIIIMM TPOBOJIOB BHYTPEHHETO MOHTAXXa M TTOJBOJSIINX Kabenen
OT TMOBPEXICHHUH, B TOM YHCIIE TPHI3yHAMH ¥ HACEKOMBIMU;

-IIPOBEPKY KpEIUICHHWS IIAHENH, MOAYJEeH YCTpOicTBa, KOMMYTHPYIOIINX
anemenToB Ha DIN peke, mioTHOCTHM  KOHTaKTOB 3a3eMIIIOINETO M JPYrHX
HOJIBEICHHBIX Kaoeneil. [Ipy HeoOXOAMMOCTH -TIOATSHYTS;

-IIpOBEPKa MCIIPaBHOCTH MOHTAXa,;

-OTCYTCTBHSI PACKOITOK Ha Tpacce IT0/IBE/ICHHBIX Kalelne;

3.2.3 TIpu KOHTPOJILHBIX U3MEPEHUSAX TPOBOJAT:

-U3MEpPEHUE TOKAa U HANpSDKEHWS Ha BBIXOJE YCTPOWCTBA C IOMOIIBIO
TEepMHUHAJIA;

-CHATHE NIOKa3aHUH CYETUYNKA IEKTPOIHEPTUH |

-U3MEpEHHUE TMOJSPU3ANMOHHOTO WM CyMMapHOIo IMOTEHIHana TpyoonpoBoia
B TOUKE ITOJIKJIFOUCHHUS YCTPOICTBA,;

-IIPOM3BOICTBO 3aIMCH B )KypHaJIe YCTAHOBKHU O Pe3yJIbTaTaxX BHITOJHEHHOH

paboTHI.

3.2.4 IlpoBepka a3 dexkTHBHOCTH PadOTHI YCTPOICTBA JOJIKHA IIPOBOJUTHCS HE
pexe, 4eM 2 pasa B roj, a Tak)Ke IIpH N3MEHEHUH I1apaMeTpoB paboThl YCTPOHCTBA
Y TIPH U3MEHEHUSIX KOPPO3HOHHBIX YCIOBHUM, CBS3aHHBIX C:

- IPOKJIAJIKOH HOBBIX NOA3EMHBIX COOPYKEHHH;

- U3MEHEHHEM KOH(UTypaluu ra3oBoi 1 pejIbCOBOM CETH B 30HE JACHCTBUS
3aLINTHI;

- ycraHoBKOH DX3 Ha CMEXHBIX KOMMYHUKAIUSX.

3.2.5 KoHTposb 3¢ (eKTUBHOCTH 3JIEKTPOXUMUIECKON 3aIUTHI yCTPOHCTBOM
MOJ3EMHBIX CTIBHBIX TPYOOIIPOBOIOB POU3BOAUTCS I10 MOJISIPU3ALMOHHOMY
MOTEHLATY WIK IPH OTCYTCTBUH BO3MOXKHOCTH €r0 U3MEPEHUIT - 10 CyMMapHOMY
MOTEHLMATy TpyOOIIpOBO/ia B TOUKE IOJKIIOUSHHUS YCTPOMCTBA U Ha IpaHHIIaX
CO3/1aBaeMbIX MM 30H 3aIUTHl B COOTBETCTBUU CO CIIY)KEOHBIMH MHCTPYKIIUSIMH.

3.2.6 IIpu oOHapyxeHun Hea(eKTUBHOM pabOTHl yCTpoiicTBa (COKpalieHne
30HBI JEHCTBUS, MOTEHIMAJBI OTIMYAIOTCS OT JAOIYCTUMBIX 3alUTHBIX)
HEOOXO0ANMO IPOU3BECTH PETYIMPOBAHUE PEKUMA PAOOTHl YCTAHOBKH.

4 TEKYH.IHPI PEMOHT
4.1 OBIIIUE YKA3AHUS

4.1.1 JIuna, ocyIecTBISIONINE PEMOHT, TOJKHBI HMETh COOTBETCTBYIOIIEE
00pa3oBaHKe ¥ HABBIKK pabOThl C ICTOYHUKAaMH BTOPUYHOTO 3JIEKTPOITUTAHUS
MOIITHOCTBIO 110 5 kBT 1 TokoM Harpy3ku 10 100A, mocTpoeHHBIMU Ha 6a3e
UMITYJIbCHBIX BBICOKOYACTOTHBIX ITpeoOpa3oBaTesen.

4.1.2 Texymuii peMOHT YCTpPOICTBa clieyeT IPOBOJUTH HE peke OHOTO pa3a B
rox. ITpu sToM IpoBOAAT:

- Bce paboTHI IO TEXHUYECKOMY OCMOTPY, CM. TyHKT 3.2.2;

- H3MEPEHHUE CONPOTUBIICHNE H30JISIIIUN YCTPONCTBA MEX Y FaIbBAaHMUECKU
pa3BA3aHHBIMU LIETSAM. Y CTPOWCTBO OTKIIIOYHUTE OT HArPY3KH M OTKIIIOYHTD C
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MOMOIIBI0 aBTOMaTHYECKHUX BBIKIIIOYATENICH MUTAIOIYIO ceTh. CONPOTHUBIICHNE
u3Mepsercs MerommerpoM ¢ HanpspxeHreM 1000 B mexny koHTakTamu
BBIXOIHOTO pa3beMa M KOHTaKTaM{ BXojia MUTaHus cet ~ 220 B (mocie
aBToMara). COnpoTHBIICHNE N30SI JIOJDKHO OBITH He MeHee 10 MOwMm.

- IPOBEPKY peKUMa CHATUSL ONACHOIO HANPSIKEHUS C BBIXOJA YCTPOWUCTBA MPHU
00pbIBE Harpy3KHu. [Jist 3TOro B OTKIIFOUSHHOM YCTPOHCTBE OTCOEAMHUTD
BBIXOIHOW pa3beM, BKIIIOUUTH YCTPOHCTBO U YOEANUTHCS, YTO HAPSDKEHHUE HA €T

BBIXOJIC COCTaBJIsICT O€30MacHYI0 BeTHUMHY He Oonee 15B.

COOTBETCTBMH C Tabmuwer Ne 2.

4.1.3 Tlpu BBISIBJICHUH HEHCIIPABHOCTH YCTPOMCTBA MOMBITATHCS YCTPAHUTh UX
Ha MECTe €ro MOJKIIOYCHHUS B COOTBETCTBHH C Tabnuien Ne 2.

4.1.4 Tlpu HEBO3MOXHOCTH YCTPAHEHUS HEHCIIPAaBHOCTH YCTPOHCTBA
JIEMOHTHPOBATh CTAHIMH JUI KalIUTAILHOTO PEMOHTA B JTabopaTopuu B

4.1.5 Iopsinok neficTBUi IpU BO3HUKHOBEHUU HEUCIPABHOCTEH, KOTOpbIE
MOT'YT OBITh YCTPaHEHBI CHJIAMH 3KCIUTYaTHPYIOIIEH OpraHu3alnu:

Tabmauma Ne2

Omnucanne oTKasza

Bo3MmoxkHbIe IPUYNHBL

Crioco0 ycrpaHeHus

CBCTO}II/IOI[I:I WHAUKAIUH
HC CBCTATCA

Hert nuraromero
HaIpsHKCHUS

IIpoBeputh nuTanue
ycrpoiictsa ot 220 B.

CBeTonOo bl UHINKAIIH
He npo0eraroT npu
BKJIFOUEHUHU yCTPOMCTBA,
HO CBETSITCA.

He ucnpasen nporueccop
YIpaBJICHUS

3aMeHUTHh MOZYJIb

CBeTono/| MHANKAIIUI
cocrosiaust "OOpBIB

OO6opBaH aHOTHBIN
3a3€MIIMTENb WU

Ycrpanutb 00pbIB

Harpy3ku'" u3iayqaer 3aIUIIAeMBIH

KpacHBIH CBET. TpyOOIpOBOS.

CBeToano HHINKAIINH O06opBaH gaTINK YcTpanuts 00pEIB
cocrosHus "OOpHIB MOTEHIAAA.

IaTYMKa noTeHnuana"
M3J1y4aeT KPACHBIHN CBET.

CBeToano HHANKAINT
cocrosHus "[leperpes"
M3Jly4aeT KpacHbIN CBET.

B ycrpoticte cpaboTana
3aIlUTa OT Ieperpesna.

TTonxmounts
YCTPOMCTBO K
KOMITBIOTEPY H
OTKOPPEKTHPOBATh
YCTaBKH 3aIIUTHI
YCTpOICTBa OT
neperpeBa. Y CTaHOBHUTh
HaJl yCTPOHCTBOM HaBEC
WX TIEPEMECTHTH €T0 B
TCHb.

CBeroano MHINKaLUN
cocrosHus "lleperpyska"

VYerpoicTBo HE
CITOCOOHO 00€CIICUNTh

3aMEHHUTH aHOIHBIN
3a3eMIIUTEND.
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OmnucaHue oTKa3a

Bosmosknbie IPUYINHBL

Cnoco6 ycrpaneHust

U3Iy4aeT KPacHBIN CBET.

BBIOPAHHBIN PEKUM
3amuThl. Paspyiien
AHOIHBINA 3a3€MIIUTEIND.

TepmuHan He oToOpaxaeT
napaMmeTpsl yCTpoMcTBa

3arpsi3HeH WK MoJIoMaH
pa3beM MOIKITFOUCHUS
TepMHUHAJIA

O4UCTHUTD U IPOBEPUTH
pa3zseM TepMHHAJA.

Bxrounts TEpMUHAT B
JTyOJIMPYIOIINI Pa3beM.

YcTpoicTBO HE BbIIAET
TpeOyeMbIi TOK
(moTeHIMaN. HAPSHKEHUE)

AHOIHBIN 3a3eMIUTEND
paspyiieH Ju00
00opBaH. YCTpoiicTBO HE

OTKOppPEKTUPOBATH
pexuM paboThI.
IIpoBeputh KauecTBO

aHOIHOT'O 3a3€MJIMTECIIA U
HaJAC)KHOCTb
MOJKIIOUYCHUA.

MOXKET MOJIEPIKATh
TpeOyeMBbIi PEKUM.

YcrpoiicTBo He paboTaeT
B 3aJaHHOM PEXKHME.

Heuncnpasen monyns 3aMeHUTh MOZYJIb

THonxmounTts
KOMITBIOTEP U C
TTOMOIIBIO TPOTPAMMEI
"Tepmunan"
JMarHOCTUPOBATh
YCTPOMCTBO U 3a1aTh
peXUM paboTHI.

VYcrpoiictBo He paboTaeT
B 3aJJAHHOM PEXHME.

PexxuM 3anaH He BEpHO.

4.1.6 HencrnipaBHbIe MOAYJIM HEpeNaTh B PEMOHT IPEIIPHUITHIO H3TOTOBUTEIIIO.
4.2 MEPbBI BE3OIIACHOCTH

42.1 TIlpum mnpoBeOCHWHM PEMOHTHBIX pabOT MJOIKHBI OBITH OOCCIICYEHBI
TEXHUYECKHE W OpraHW3allMOHHBIE Mephl, mpexycmoTrpeHHsle ['OCT12.1.019-79
il obecrmedeHust  Oe3omacHOro  BemeHWs  paboT B GHCTBYIOMINX
anekTpoycraHoBkax 10 1000B 6e3 cHATHS HAPSHKCHUS.

5 XPAHEHHE

5.1 XpaHuTh ycTPOWCTBA AOIyCKAETCA B HEOTAIUIMBAEMBIX XPAaHHUIIMIIAX B
MaKpOKIMMaTHYECKNX paifoHax ¢ yMEPEHHBIM U XOJIOAHBIM KIIMMATOM II0 IpyIIIe
2C B cootBercTBUU ¢ 'OCT 15150- 69. B nomeleHusx 1ist XpaHEHUS HE 10JKHO
OBITH TOKOITPOBOASIICH BTN, ITAPOB U TA30B, BHI3BIBAIOINX KOPPO3UIO U
paspylIeHUE U30JIALUY.

5.2 MakcuMasbHBIH CPOK XPaHEHHUS! YCTPOMCTB cO JHS NPUEMKHU — 2 Toja.
[Tpn HamepeHnU XpaHUTh OoJiee 6 MecsIEeB - HEOOXOUMO OABEPTHYTh
ycTpoicTBa KOHCepBalMu. [J1si 5TOro He0OXOANMO HCIIOIb30BaTh HHIMOUTOPHI
KOPpO3HHU MeTaa.
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6 TPAHCIIOPTUPOBAHMUE

6.1 VYcrpoiictTBa B yNaKkOBKE  NPEANPUATHSA-M3TOTOBUTENS  MOXKHO
TPaHCIIOPTHPOBATh B BEPTHKAIHHOM, 3aKPEIUIEHHOM IIOJIOKEHWH B JIIOOBIX
3aKPBITHIX TPAHCIIOPTHBIX CPEACTBAX Ha JIIOObIE PAcCTOSHHUS B COOTBETCTBHH C
TpeOOBaHUSIMH. KOTOpHIE AEHCTBYIOT JJsl JAHHOTO BHJa TpaHcropra. B wacrtu
BO3JIeiicTBIsI MexaHn4eckux ¢akropos no rpynime JI mo 'OCT 23216.

6.2 YcrnoBusi TPaHCHOPTHPOBKM B YacTH BO3JCHCTBUS KIMMaTHYECKUX
(haKTOPOB JIOIDKHBI COOTBETCTBOBATH YCIOBHUAM XPaHEHUSI.

7 YTUJIN3ALUA

7.1 CrenanbHBIX TpeOOBaHUHN MO YTHIIN3AIUHN yCTPOMCTB HET. YCTPOWCTBA
HE COZIep)KaT MaTepHaloB U BEIIECTB, ONMACHBIX MJIA )KU3HH U 30POBbS JIIOACH U
OKpY’Karomei cpensl. Yrunmmzanus JOJDKHA OCYIIECTBISATHCS
CIICLIHATI3HPOBAHHBIMY JINIIEH3UPOBAHHBIMH ITPEIIPHATHIMH.

8 TAPAHTUHMHBIE OBSA3ATEJIBCTBA

8.1 IlpeampusTHe HW3rOTOBHTENb B TEYCHHWE 5S-TH JIET CO JHSA MPOIAXKHU
rapaHTupyeT 0e30TKa3Hyl0 pabOTy YCTPOHCTBa W OE3BO3ME3IHO 3aMEHSET WIIH
PEMOHTHPYET BBILIEAIIEE M3 CTPOS YCTPOMCTBO MPH YCIOBUH COOJIOJCHUS
NOTpeOUTEeNeM MpPaBHJI €ro MOKYIKH, SKCIUTyaTalud, TPAHCIOPTUPOBAaHHS U
XpaHeHHUSL.

PeMOHT 0CyIIeCTBIISIETCS] HA MPENPHUITHH U3TOTOBHUTEINE IO aJ|pecy:

OOO HIIIT "CUJI"
346414 Poccus, PoctoBckas o6u., r. HoBouepkacck, yi. Tpamsaiinas, 1. 57.
Ten/akc. +7(8635) 25-75-05
E-mail: sielectr@mail.ru http://www. sielectr.ru

8.2 lns peMoHTa HEOOXOIMMO BBICIATh HEUCIPABHBIC YCTPOWCTBA JHO0OM
TPaHCIOPTHOM KoMIaHued 10 TepmuHana r. Pocros-na-Ilony. /[locraBky oT
TEPMHUHAJIA 10 MECTa PEMOHTA OCYIIECTBUT MPEANPUATHE-U3TOTOBUTENb.
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OOO HIIII "CUsJI", POCCHUS, 346400 Pocrosckas 001.,
r. HoBouepkacck, yi. Tpamsaiinas 57, ten/dakc +7 (8635) 25-75-05
E-mail: sielectr@mail.ru http://www.sielectr.ru
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