














a3oaHan M3atop

Pucynok 3.2 Bup razoananuzaropa I1KI'-4-K-B-1

KHOIIKH YIIPaBICHUS
KK-unaukarop

JaTYMK KUCIIOpoaa

pa3beM JUIS CBA3U C KOMIIBIOTEPOM



3.2
3.2.1

3.2.2

Pucynok 3.3 Bup razoananusaropa [1KI™-4-K-H-1

1,2,3,4— KHOIKH ynpaBIeHUS

5- KK-unnukarop

6 — pa3beM s OIKITIOYEHHS BHEIIIHETO JaTYMKa KUCIOpPoaa
7 - pa3beM JIIs CBSI3H ¢ KOMITBIOTEPOM

IpuHuun padorsl

Nuaukanus uzmepeHui

["a3oaHanu3aTop BO BKJIIOYEHHOM COCTOSIHUM HEMPEPBHIBHO aHAJIU3UpPYeT JaHHbIE OT
BctpoeHHoro (ITKI-4-K-K-1, TIKI-4-K-B-1) wnu Beemnero (IIKI-4-CO-H-1) natuumka
KHUCJIOPOJIa U MHANIIUPYET 3HAUeHHEe 00bEMHON 10au Kuciopoaa B %o na XKK-ungukarope.
B razoananmuzaropax I1KI'-4-K-H-1 u I1IKI'-4-K-B-1 ra3 nocrymaer Ha AaT4MK KHUCIOPOJAA
mubdy3noHHsIM MeTonoM, B razoaHanu3atope [IKI-4-K-K-1 monmawa raza Ha natumk
oOecrieynBaeTcsi BHYTPEHHMM WM BHEIIHMM MoOyxuTeneM pacxoma. B kadecTBe
YYBCTBUTEIHHOTO 3JIEMEHTA B Ta30aHAIN3ATOPE UCIIONb3YETCs AIEKTPOXUMUUYECKUN CEHCOP.
HuTepBan onpoca - 0KOJIO OJHOW CEKYHABI.

HHurepeiic cBa3n

C nomomnrsto muppoBoro uHTEpQEiica U3 ra3oaHaIM3aToOpa MOTYT OBITh CYMTAHBI TEKYIIHE
3HAUEHUS] U3MEPEHMUsI, U3MEHEHBI HaCcCTPOUKH mpubdopa. ['a3oaHamm3aTop MoKeT paboTaTh C
KOMIThIOTEPOM WJTM UHBIMH KOHTposuiepamu o USB unaTEepdeiicy.



4.1

4.2

4.3

4.4
4.5

4.6
4.7

4.8

HHOAT'OTOBKA I'A30OAHAJIM3ATOPA K HCITIOJIB3OBAHUIO

W3Bieub razoaHanu3aTop W3 YMNAaKOBOYHOM Taphl. Ecim mpubop BHECEH B TEIUIOE
MOMENICHUE U3 XOJIOTHOTO, HEOOXOAMMO JaTh Ta30aHAIN3aTOPY MPOTPEThCS 10 KOMHATHOU
TEMIIEPaTyphl B TCUCHUE HE MEHEE 2-X YacoB.

BceraBute Oarapem mnwuranus B razoananuzatop (ITKI-4-K-H-1, IIKI-4-K-B-1) wmm
3apsauth  akkymyunsatopbl  (ITKI-4-K-K-1), moaxiouuB K ra30aHad3aTtopy CETEBOM
amanrep. Bpems 3apsikul TOTHOCTHIO Pa3psDKEHHOTO aKKyMyJsiTopa He MeHee 12 gacos. B
[EJISAX YBEJIMYCHUSI CPOKA CIYXKObI aKKyMYJISITOPHOW OaTapen peKOMEHIYeTCsl pa3 B MeECsIl
MPOBOJNTH TOJHYIO Pa3psKy /0 aBTOMAaTHYECKOTO BBIKJIIIOUEHHUS Ta30aHaIn3aTopa ¢
MOCJICTYFOIIIUM ITOJIHBIM 3apsIIOM.

[Tpu KoMIIIeKTaIUU MPUOOpa TUCKOM C MPOTPAMMHBIM O0OECIICUEHUEM, YCTAHOBUThH €ro Ha
koMmmbtotep. llogkmiounts mpubop k  cBobognomy  USB-mopty  kommbroTepa
COOTBETCTBYIOIIUM COCTUHUTEIILHBIM KabeeM.

I

BrxirounTh prOOp KOPOTKUM HaXKaTHEM KHOIIKH .

[Ipu BrIFOYCHMH TPHOOpPA OCYIIECTBISETCS CAMOTECTHPOBAHUE MPUOOpa B TEUYCHHE S
CeKyHJ, B 3TO BpEMs Ha SKpaHEe HWHAMIUPYETCS BEPCHUS NPOTPAMMHOTO O0ecreueHUs
npubopa. Ilpy HaIMYMM BHYTPEHHUX HEUCIPABHOCTEH mpUOOpP HA WHAMKATOPE
CUTHAJIM3UPYET HOMEpP HEUCHpaBHOCTH. [lociie yCHEmHOro TECTHPOBAHHS M 3aBEPIICHUS
3arpy3Kd Ha WHAWKATOPE OTOOpaKArOTCS TEKYIIME 3HA4YeHHWsS w3MepeHui. PacmmdpoBka
HEHUCIIPABHOCTEH TECTUPOBAHUS U IPYTUX OMIMOOK B paboTe mpubopa NpuBECHA B pa3jeiie
6. Ilpu Brxmouenun IIKI-4-K-K mosBnsiercss 3BykoBoM curHanm ¢ gacrtorod 400 I,
O3HAYAIOIIMK BKJIIOYEHHE BHYTPEHHEr0 MOOyAMTENs pacxoda W Hayana 3abopa MpoOsI
aHATM3UPYEMOTO BO3/TyXa.

I
[Tocne ucnonab30BaHus MPUOOPa BRIKIIOUUTE €r0 KOPOTKUM Ha)KaTUEM KHOTIKU .
Jlis TOATBEpXKACHUS TEXHHUYECKUX XapaKTePUCTUK U3IeNus He0OXOIUMO €KeroaHo
MPOU3BOJUTH TOBEpKY mMpubopa. Meroanka nosepku npuseaeHa B [IPUJIOKKEHUU A
HACTOSILETO MacIopTa.
PekoMenayercss €XeroiHo MPOBOJUTh CEpBUCHOE O0OcIyKMBaHue mpubopa Ha
3aBOJE-U3TOTOBUTEIIE.



5.1

5.2

5.3

PEJKAMBI PABOTBI 1 HACTPOUKHU ITIPUBOPA

OO0mme cBegeHus

[Ipu skcmmyaranuu npubopa ero (GyHKIMOHUPOBAHHME OCYIIECTBISETCS B OJHOM U3
pexumos: PABOTA nm HACTPOWMKA. TTocne BKIIFOUEHNS M CAMOJAMATHOCTHKH PHOOP
nepexoqut B pexuM PABOTA. B pexume PABOTA npuGop BKItOYaeT BHYTPEHHUU
noOynurenb pacxona (I[IKI-4-K-K-1), BeImonHAET U3MepeHUE M HHIMKAIMIO MOKAa3aHHH,
ocymecTBisieT ooMeH ganHbiMu 1o USB unTepdeiicy.

Pexum PABOTA
Pexxum PABOTA sBisieTcs OCHOBHBIM JKCIUTYaTallMOHHBIM pekuMoOM. Cxema pexuma
PABOTA npuseneHa Ha pucyHke 5.1.

Hanpmerue AneMeHToB NUTaHUA
. 245 |
o] :

Ri||d
4
l MpuGop BbIKNIOYEH |<. > | 8 3 0% Dﬁ]
I Pexum PABOTA
Bl o
Y
[ HacTpoiika |

Pucynok 5.1 Cxema pexxuma PABOTA T1KI-4-K-K-1

BxirroueHne/BBIKIIOUCHHE an/I60pa MMPOU3BOAUTCA KOPOTKHM HAKATHEM KHOIIKU . B

pexxume PABOTA kopoTkoe HaaTue KHOIKH (ew6op) OTKIIFOYAET/BKIIOYAET BHYTPEHHUH

nobyauresb pacxoaa (ITKI-4-K-K-1). Bo BKIFOU€HHOM COCTOSIHUHM MPH KOPOTKOM HaXKaTHU
Cum [ » v
xeonkn | 4 wm | MHIWIUpPYETCS HampshKeHHEe aKKyMYJIATOpHO#M Oarapen. B

BBIKIITFOUCHHOM COCTOSSHUH KOPOTKO€ HAXXaTUC KHOIIKH BbiGop

HACTPOMKA.

MEPEBOIUT MPHOOpP pPEXKUM

Pexnm HACTPOMKA

Pexxum HACTPOMKA npennasHadyeH JUid 3aJaHUA U 3alMCH B SHEPrOHE3aBHCHMYIO
naMaTh mpubopa TpeOyeMbIX TPH DIKCIUTyaTallMk TMapaMeTpoB. 3aJaHHbIC 3HAYCHHS
MapaMeTpPOB COXPAHSIOTCA B MAMSITH MPUOOpa TpHU MpoMagaHuu nuTaHus. [lapamerpsl,
HactpauBaeMpie B pexume HACTPOWMKA:  3ByKoBble  OIOBCIICHHS, IIOPOTH
CUTHATU3allMH; TapaMeTpPhI Il paOOTHI C KOMITBIOTEpOM U B ceTH. [Ipu padorte ¢ MeHIo, mpu
nay3e B paboTe C HacTpoKkaMH Ha KaXJIOM Iare mnpuOop Mo wucreueHun 45 cek.
ABTOMATUYECKH BO3BPAIACTCS K MPEIbIAYIIEMY ITYHKTY MEHIO, PUCYHOK 5.2.
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Pucynox 5.2 Cxema pesxxuma HACTPOMKA
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5.3.1 Hacrpoiika noporos
IToporu — 5T0 BEpXHsAA UM HUKHSAS IPAHULIBI JOIIYCTUMOIO U3MEHEHUsI COOTBETCTBYIOLLEH
BeIWYUHBL. [Ipy NpeBbIIEHUN W3MEPSEMON BEIMYMHONW BEPXHETO MOPOTOBOIO 3HAYEHUS
WINA CHWXEHUU HUXKE HIKHETO MOPOTOBOT0 3HaYEHUs MPUOOpP OOHAPYKHUBAET 3TO COOBITHE
U oToOpakaeT €ro Ha WHIUKATOpEe MHMraHueM TeKyllell usmepseMoil BenuuuHsl. [lpu
COOTBETCTBYIOIIEH HacTpoiike mpuOopa HapylIeHHE MOPOrOB COMPOBOXKAAETCS 3BYKOBBIM

CUTHAJIOM.
CoxpaHenue
%ﬂ HuxHuiA nopor y {%’] E \:‘.\‘
"-" l’_-l, l,j < > JL{ lnl <‘k\= G ‘_’Tlif"—’ﬂ‘
e 2 <l

v

| «

CoxpaHeHue

]

BriGop

— ;I"
I 81 “— U ’yﬁ‘ > <E?‘E?\
BepxHuii nopor I(L ‘lg ‘i\{@

Pucynox 5.3 Cxema HaCTpOWKH MTOPOTOB
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Pucynok 5.4 BximroueHne / BBIKIIIOYSHHE 3BYKOBOW CHTHAJIM3AIIUH HAPYIIEHUS ITOpOTa

5.3.2 Hacrpoiika padoThl ¢ KOMIBIOTEPOM U B CETH
HacTtpoiika pa®oTsl mprbopa ¢ KOMIIBIOTEPOM 3aKIIOYAeTCsl B HACTPOMKE CETEBOro ajipeca

npubopa - Adr, yCTaHOBKa CETEBOTO ajapeca mpubdopa, MPUMEHSETCS MPU OOBEIUHEHUU
HECKOJIbKUX MPHUOOPOB B U3MEPHUTEIBHYIO CETh.
Wuaukanus HaCTpOMKYU NpUBEJEHA Ha PUCYHKE 5.5.

CoxpaHeHue
‘ Ft’d;’ :_= '14_7};‘ 99
o <

Pucynox 5.5 Cxema HaCTpOWKH CETEBOTO aJipeca ra3oaHain3aTopa

5.3.3 Toak/0oyeHHe ra30aHAJIM3aTOPA K ra30BOi MarucTpasu
Ha pucynke 5.6 — mnoaxmouenue razoananuzatopa [IKI[-4-K-K-1 ¢ BkiroueHHBIM

BHYTPEHHUM NOOyAMTENEeM pacxofa K Ta30BOM MarucTpaid, Ha pucyHke 5.7 —
nojkiaroueHue razoananuzaropa [1IKI-4-K-K-1 ¢ oTkiIr0ueHHBIM BHYTPEHHUM MOOYIUTENEM
pacxoa, B Cliydyac HaJIn4us BHEIITHEH IMPOKAYKH rada B MaruCTpaiu.

Buumanue! B ra3oBoil maructpanu He JONMyCKaeTcs HaJW4yMe H30BITOYHOTO JaBJICHUS

6onee 200 Ila.
3arnyLka

B S

‘FaacaHanmsaTop“ ‘ 'Faaoananmaarop;

NKr-4 @ ‘ ‘ MKr-4&@
N i |
|| &R | | @@ |
I\I ‘_(-I)} ,‘I \ ‘O] |

| / \ = | |

\ G | | \ [
1

\ / \ [
\ / \ @}
e J

\ J
Pucynox 5.6 Cxema Bxmouenust [1KI'-4-K-K-1 Pucynox 5.7 Cxema Bximouenust [1KI'-4-K-K-1
pu paboTe BHYTPEHHETO MOOYAUTENS pacxola B PEKUME BHEIIHEH MPOKAYKH ra3a
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6 BO3MOKHBIE HEUCITPABHOCTHU U CITOCOBBbI UX YCTPAHEHMUSA

Tabauya 6.1

HeucnpaBHocCTh,
BHEILHee NPOsIBJICHUE

JlomoTHUTEIbHBIA
NpU3HAK

Bo3mo:xHas
NpUYNHA

Cnoco0 ycTpaneHus

Nunnkanus o
Hewucnpasen cereBoit PemoHT ceTeBoro
OTCYTCTBYET,
ajanTtep, pa3psKEHbI ajanTepa uiu
ra3oaHajan3arop HE
WJIA OTCYTCTBYIOT 3aMEHUTH/YCTAaHOBUTH
pearupyer Ha KHOIIKU
3JIEMEHTHI IUTAHUS SJIEMEHTHI TUTAHUS
yIPABJICHUS
H Hewucnpasnocth PemonT
4 HHANKATOpe p ra30aHANTN3aTOPA HA
JlATIHEA, IPEIIPUATHA
00pBIB Kabems PP
U3TOTOBUTEJIE
Ha unaukatope muraet
Pazpsixensr 3aMeHHUTB/3apAIUTh
CUMBOJI
g SJIEMEHTHI MTUTAHUS 3JIEMEHTEI MUTAHUS
ITonHoCTEIO
Ha unaukarope 3aMEHUTB/3apsITUTh
pa3psiKEHBI
P-Er SIIEMEHTHI ITUTAHUS
3JIEMEHTHI IUTAHUS
PemonTt
HeucnpaBHocTh
Ha nanukarope . razoaHaju3aropa Ha
BHYTPEHHEH MamsTu
F-Er IIPEANPUATHH-
razoaHajan3aropa
M3TOTOBUTEJIE
HenpasuinbHbie Y cTaHOBUTH THUI
YCTaHOBKH B razoaHajau3aropa B
nporpamme nporpamme

Hert oOMeHa
C KOMITBIOTEPOM

OOpBIB UK TIIIOXOM
KOHTaKT B Kabelne As
TIOKITIOUEHUS K

[TpoBeputh Kabemb

KOMIIBIOTEPY
PemoHT
HewncnpasHocts razoaHajn3aropa Ha
razoaHanan3aropa pEANPUATHH-
H3TOTOBUTEINE

12




8.1

8.2

MAPKHUPOBAHMUE, INIOMBUPOBAHUE, YIIAKOBKA

Ha nepenneil nanenu u3MepUTEIbHOTO OJ10Ka HAaHECEHA CIIeAyolas HHPpOpMaIys:
HauMEHOBaHMe pudopa

TOBapHBIfI SHAK OpCAIIPUATHUA-U3TOTOBUTCIIA

3HAK YTBEP)KICHUS TUIIA

Ha 3agHeil manenn u3sMepuTenbHOro 0JI0Ka yKa3blBaeTCs:

3aBOJICKOM HOMEp U J1aTa BBIITYCKa

[TnomOupoBanue npruOopa BHIIOIHIAETCA:

y U3MEPUTEIBHOTO 0JI0Ka MpUOOpa - ¢ HIKHEH CTOPOHBI KOPITyca B OJTHOM, JINOO B IBYX
KPENEeXHbIX CaMope3ax.

[TpuGop u ero cocraBHbIC YaCTH YIAKOBBIBAIOTCS B YIIAKOBOUHYIO Tapy — KAPTOHHYIO
KOPOOKY, SIIHUK, YEXO0JI WIN MOJIUITHUIICHOBBIH MaKeT.

XPAHEHHUE, TPAHCIIOPTUPOBAHMUE

[Ipubopsl XpaHAT B KApTOHHOH KOpOOKe, B CHEIHATbHOM YIAaKOBOYHOM YEXJIe WU B
MOJIMATUJICHOBOM TAKETE€ B CYXOM IIPOBETPUBACMOM IMOMEIIEHUHU, TIPU OTCYTCTBUH MapoOB
KHCIIOT U IPYTUX €AKUX JETY4YHX BEIIECTB, BHI3BIBAIOIIUX KOPPO3HIO, IPH TEMIEpaType OT
wiroc 5 1o mmoc 40 °C u otHocuTenbHOM Biaxuoctr ot 30 10 80 %.

TpancnopTupoBaHue AOMYCKAeTCsl BCEMH BUAAMH TPAHCIOPTa B 3aKPBITHIX TPAHCIIOPTHBIX
CpeAcTBax, 00eCneunBaOUINX COXPAHHOCTh YIMAKOBKH, IIPU TeMmIeparype oT Munyc 50 °c
1o miroc 50 OC 1 oTHOCHTEIBHOI BIAKHOCTH 10 98 % npu temneparype 35 oc,
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9 KOMIIJVIEKTHOCTb
9.1  KoMImiekTHOCTh MMOCTaBKH pubOOpa nmpuBeacHa B Tadmuie 9.1.

Tabnuya 9.1
HaumeHoBaHHe KOMILUIEKTYIOIIMX U3/1eJIMii, MPOrPaAMMHOI0 odecrnevyeHusl, Koa-
AOKYMEHTAIlUH BO
1% | Opu6op IKI-4-K 1 mr.
2W Jlst TIKT-4-K-H npeobpa3oBatenb U3 CIUCKA HUXKE: 1 mT
2.1 B3K-01
2.2 B3K-02
2.3 B3K-03
3® 3oHa-TpyOKa 3M ¢ pubTpOM 1 mT.
4908 | Cerepoit ajanrtep 1 mT.
5¢) Kabenb noaxiaroueHus K NepcoHaIbHOMY KOMIIBIOTEPY 1 mr.
6 Jluck ¢ mporpaMMHBIM o0ecrieueHueM 1 mrT.
7% YaKkOBOYHBIN YEXOJI I wr.
8 CBUIIETENBCTBO O MMOBEPKE 1 7K3.
9 PyKkoBOJICTBO MO 3KCIUTYaTaIlMU U TACIIOPT 1 9K3.

@
@

©)

— BapUaHT OMPEIEIIAETCS P 3aKa3e
— MIO3UIIUU MTOCTABJISIOTCS MO CIIEHUATIEHOMY 3aKa3y
—nocrasistercs s [TIKIM-4-K-K
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10 CBUAETEJBbCTBO O IPUEMKE

10.1 IIpubGop IIKI-4- 3aB.Ne U3TOTOBJICH B COOTBETCTBUU C
TY 4215-004-70203816-2009 u  KOMIUIEKTOM KOHCTPYKTOPCKOH  JTOKyMEHTallUU
TDAI1.413412.005-03, TOAIL.413412.006-07, TDOAIIL.413412.007-02 u npu3HaH TOIHBIM

AJIg SKCILTyaTalu.

10.2 TlocraBnsemas KOH(UTYpaITHS:

Ha3zBanue

. Juauna KoaunuecTBO
KOMILIEKTYIOIIEeH 4acTu

Kabenp 1 moaxkiarOYeHUs
K KOMITBIOTEPY

VY1akoBOYHBIN Ye€XO0JI

[Iporpammuoe obecrieuenue, CD-nuck

CBuaeTenbCeTBo 0 moBepke Ne

10.3 Jlmanma3zoH W3MEpEHHMIA razoaHaaIn3aropa:

Ha3Banmue raza Juana3zoH usMepeHuii

Kucnopon, 06. % 00...30, 00...100

JlaTa BeITycKa 201 .

[Tpeacrasutens OTK

JlaTa npogaxu 201 r.

Hpe)ICTaBI/ITeJ'IB HN3IrOTOBUTCIIA

MII.

15



11

111

11.2
11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

I'APAHTHUMU N3I'OTOBUTEJIA

W3roroButens rapaHTHPYeT COOTBETCTBHUE Mpubdopa tpedoBanusm TY 4215-004-70203816-
2009 npum coOmogeHMM TOTPpEeOMTEIEM  YCIOBHHM  OKCIUTyaTalldd, XpaHCHHS U
TPaHCIIOPTUPOBAHUSI.
["apaHTHitHBINA CPOK IKCILTyaTaluK Mpubdopa — 12 MecsIeB co JHS MPOIaXKH.
B cmyuae Bpixoma mpubopa W3 CTpOsS B TEUEHHE TapaHTUHHOTO CpOKa MpPH YCIOBUHU
COONIIOICHUST TIOTPEOUTENEM YCIOBUM SKCIUTyaTallid, XPaHEHHUS W TPaHCIOPTUPOBAHUS
W3TOTOBUTENb 00513yeTCs OCYIIECTBUTH €r0 OeCIIaTHBIA PEMOHT.
B cnyuae mpoBeneHHs TapaHTHMHOIO pPEMOHTA TapaHTHs Ha NpUOOp MpOoAJieBaeTCs Ha
BpeMs PEMOHTa, KOTOPOE OTMEYAETCs B JIUCTE JAHHBIX O PEMOHTE MpHOOpa.
JlocTaBka mpuOOpa U3rOTOBUTEIIO OCYIIECTBIIIETCS 3a cueT morpedurens. s oTnpaBku B
PEMOHT HEOOXOTUMO:
- YIIakoBaTh MPUOOP BMECTE C IOKYMEHTOM «PyKOBOJICTBO IO SKCIUTyaTalluy M MACTIOPT
- OTIPABHTH I10 IMOYTE

100 MPUBE3TH HA MPEANPUATHE-U3TOTOBUTEIH

["apaHTHs M3rOTOBUTEIS HE PACIIPOCTPAHIETCS M OSCIUIATHBIN PEMOHT HE OCYIIECTBIISIETCS:
1. B caywasx eciu B JOKyMeHTe «PyKOBOJACTBO IO 3KCIUTyaTalldd M IAcHoOpT»
OTCYTCTBYIOT MJIM COJEpXkaTcsi HM3MEHEHUs (MCIpaBlieHHs) CBEJCHMH B pasjelne
«CBeieHMsI 0 IPUEMKEY;
2. B Cllydasix BHEIIHUX U BHYTPEHHHX MOBPEXKACHUH (MEXaHMYECKUX, TEPMHUYECKUX H
poYrX) Npubopa, pa3beMoB, Kabesel, CEeHCOpOB;
3. B ciydasx HapylleHHd IuioMOupoBaHMsl mpuOopa, IpH HaJIUYUM  CJIEJO0B
HECaHKLMOHUPOBAHHOTO BCKPBITHS U U3MEHEHUS KOHCTPYKLIUU;
4. B ciydasx 3arpsA3HeHMI Kopmyca npubopa Win JaTYUKOB;
5. B cllydasix BbIX0Jla M3 CTpOs MpHOOpa UM JaTYUKOB B pe3ynbTaTe paboThl B Cpefie
HEOMYCTUMO BBICOKUX KOHIIEHTPAIMi aKTUBHBIX ra30B.
['apanTM W3roTOBUTENSE HE pPACHpPOCTPAHSETCS HA CMEHHBbIE JJIEMEHTHl IUTaHUs,
MIOCTaBJISIEMbIE C IPUOOPOM.
Ilepuonuueckass rmoBepka mpuOopa HE BXOAUT B TrapaHTHUHHBIE 00s3aTeNbCTBA
M3TOTOBUTESL.
N3roroBuTens OCYHIECTBISIET IUJIATHBIA IOCIETapAaHTUMHBIL PEMOHT UM CEPBHCHOE
oOciry>kuBaHue mpudopa.
l'apanTust M3roToBUTENs HaA BBINOJIHEHHbIE pabOThl IOCIETapaHTUHHOTO PEMOHTA
COCTaBIIsIeT 6 MecsmmeB co HOHSA OTTpy3km mpuoOopa. ['apaHTus pacmpocTpaHseTcss Ha
3aMEHEeHHbIe/OTPEMOHTUPOBAHHBIE MTPU MTOCIETaPAHTUITHOM PEMOHTE JETaJIH.
PexomeHayeTcst €XErogHo MpPOBOJUTH CEPBUCHOE OOCIy)KMBaHME Ipubopa Ha
3aBOJIe-U3TOTOBUTEIIE.
W3roroBuTenb He HECET rapaHTHHHBIX 00513aTENBCTB HA MOCTABIEHHOE 000PYA0BaHHE, €CITU
OHO TIOJBEPrajoch pPEMOHTY WJIM OOCITY)KMBAaHHIO B HE CEepTU(ULIHNPOBAHHBIX
U3rOTOBUTENIEM CEPBUCHBIX CTPYKTYpax.
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12 JAHHBIE O IIOBEPKE I'A30AHAJIM3ATOPA

Tabauya 12.1

Jlara
NMOBEPKH

KonTposmpyembiii

napaMmerp

Pe3yabTar
MOBEPKH
(rogen, He
To/IeH)

Jara
cjeayromen
NOBePKH

HaumenoBanue
oprasa,
NMPOBOIUBIIEr0
NMOBEPKY

IMoanuce n
neyarthb
(ka1eiimo)
NoBepuTeIs

17




13 JAHHBIE O PEMOHTE I'A3OAHAJIM3ATOPA

Tabnuya 13.1

I[aTa MOCTYIIJICHUSA

HeucnpaBHocTh

BoinosiHeHHBIE pa00THI

JlaTa 3aBepuieHust
peMOHTA
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NPUJTOXEHHUE A (o0s3aTenbHoe)
MeToanka noBepKu
Hacrosimass meToauka NOBEpKHM paclpocTpaHsieTcss Ha rasoaHanu3atopel cepun IIKI -4
(anee-razoaHaaM3aTOpbl) U YCTAHABJIMBAET METOABI M CPEACTBA UX IEPBUYHON IHOBEPKU IPU
BBIIIYCKE W3 IIPOU3BOACTBA M  IOCIE PEMOHTA M IIEPUOAUYECKON IIOBEPKM B IIpoLECCe
JKCILTyaTalyu.
MexnoBepouHblii uHTEpBai - 1 rox.

1. OIIEPAIIMU ITOBEPKU

1.1. Ilpu npoBeneHUU MOBEPKHU AOKHBI BHIIIOJIHATHCS ONEpaliy, yKa3aHHble B Tabnuie 1.

Tabmuna 1
Ne HanmenoBanue onepanuu Howmep O0s13aTeNbHOCTD IPOBEICHUS
n/m MyHKTa oTiepaliy Mnpu MoBepke
meToquku | [lepuunas | [lepuommueckas
1 | Baemnwuit ocmotp 6.1 Ja Jla
2 | OnpoboBanwue 6.2 Ha Jla
3 | [IpoBepka IPOYHOCTH W30JISITIAH 6.3 Ha Her

EKTPUUECKUX IENel Tra3oaHaln3aropa
(mns mogudukanuii [TIKT-4-K-C, TTIKT-4-K-
CP, IIKI-4-K-MK-C, TIKT-4/X-K- MK-C,
ITKT-4-CO-MK-C, ITKT"-4/X-CO-MK-C)

4 | IlpoBepka  CONPOTUBICHUS  HW3OJISIUU 6.4 Ha Her
razoananuzaropa (st monuduxanmii ITKT -
4-K-C, [TIKI-4-K-CP, IIKI-4-K-MK-C,
[IKT-4/X-K- MK-C, IIKI-4-CO-MK-C,
ITKT-4/X-CO-MK-C)

5 | IIpoBepka MIPOU3BOUTEIBHOCTH 6.5 Ha Ha
MHUKpOKOMIIpeccopa (g Mozeneil ¢
MHUKPOKOMIPECCOPOM)

6 | Ompenenenrie aOCONIOTHON MOTPEIIHOCTH 6.6 Ja Jla
M3MEPEeHHs] O0BEMHOM T0IM KUCTIOpOaa

7 | Ompenenenurie aOCOJIIOTHOM MMOTPEIIHOCTH 6.7 Ha Ha

M3MEpEHUs]  MaccoBOM  KOHIIEHTpAIUH
MOHOOKCHJIa yIiepoa

1.2. Ecnu npu mpoBeAEHUH TOH WM MHOM ONepanuy MOBEPKU IMOJy4YeH OTpPHUIATEIbHbIH
pe3yibTar, JanbHelIIas IoBepKa PeKpaIaeTcs.

2. CPEJCTBA ITOBEPKUA

2.1. Tlpm mpoBeneHHH TIOBEPKH JIOJDKHBI TIPUMEHSATHCS CpEACTBA HM3MEpPEHHH U
BCIIOMOTaTeNIbHOE 000pY/J0BaHUE, YKa3aHHbIE B TaOIuIIE 2.

Tabmaua 2
Ne  nynkra | HauMeHOBaHME ATaJOHHOTO CpEACTBA M3MEPEHHMH WM  BCIOMOTaTEIbHOTO
MIOBEPKHU CpeAcTBa TIOBEPKH, HOMEp JOKyMmMeHTa, TpeboBanus Kk CH, ocHOBHBIE
TEXHUUYECKHE U (MIIM) METPOJIOrMYECKHE XapaKTEPUCTUKU
4.1 Tepmomerp naboparopusiii TJI-4, TOCT 215-73, quanaszon usmepenuii 0-50 °C,
nena nen. 0,1°C
4.1 bapometp-anepoun M 67 TY25-04-1797-75
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4.1 Tepmorurpomerp UBTM-7 TY 4311-001-70203816-2006, auana3oH u3MepeHHs
OTHOCHUTENBHON BiaXHOCTH 0-99%, morpemHocts +2%, auana3oH H3MEpeHUs
temneparypsl -20-60°C, norpensocTs usmepenus remmeparypsl +0,2 °C

6.3 VYcranoska YIIV-1M, AD2-771.001 TY
6.4 Meraommerp M 4100/3 ¢ pabounm Hanpsokenuem 500 B, xim. 2,5, TY 25-
042131-78

6.5, 6.6 Poramerp PM-I'C 0.016 KJ1 4 'OCT 13045-81
6.5, 6.6 Tpy6ku [1BX rubxue TY-6-01-1196-79
6.6 II'C-I'CO B GayutoHax moj AaBJICHUEM, BhITycKaembie 1o TY 6-16-2956-92
6.6 Penykrop razoseiii POJ[-3-1 TY 25.02.1898-75
2.2. Bce cpencTBa MOBEpKH JOJDKHBI HMMETh JICHCTBYIOIINME CBHJICTEIBCTBA O MOBEPKE B
cootBeTcTBUM ¢ [1P50.2.006-94, a ra3oBbIe cMecHU 1OJ1 AABJIEHUEM — [TACIIOPTA.

3. TPEBOBAHUS BE3OITACHOCTHU
[Ipu npoBeneHny NOBepKU COOTIOIAIOT CIEAYIOLUE TpeOOBaHN O€30MacHOCTH:

3.1. Tlomemenue, B KOTOPOM IPOBOJAT TMOBEPKY, JOJKHO OBITH 00OPYIOBAaHO MPHUTOYHO-
BBITSDKHON BEHTHIIALIUEH.

3.2. KoHmeHTpanuu BpeIHBIX KOMIIOHEHTOB B BO31QyXe pabodeil 30HBI  JOJKHBI
cootBercTBOBaTh TpeboBanusam 'OCT 12.1.005-88.

3.3. Ilpu pa6GoTe ¢ MOBEPOYHBIMH ra30BBLIMH CMecSIMH B 0aJ/UIOHAX MO JAaBJEHHEM
Ao0kHBI coOmonarbess «IIpaBmiia yerpoiictBa M 0e30MaCHOM JKCILIyaTallMU  COCY/0B,
padoTaruUX MO/ IaBJIeHHeM», YyTBepkKIeHHbIe ['ocropTexnaazopom.

4. VYCJIOBUA [TOBEPKU

4.1. Tlpu npoBeaeHUH MOBEPKH JTOJIKHBI OBITH COOIOACHBI CIEAYIONUE YCIOBUS:

- TeMIIepaTypa OKpyKarouiero Bosayxa, °C ot 15 no 25
- OTHOCHUTEJIbHAsS BJIAXXHOCTh BO3/1yXa, %o ot 30 1o 80
- atMocdepHoe napneHue, klla ot 86 1o 106,7

5. NOATOTOBKA K [TOBEPKE

5.1. Tlepen mnpoBeaeHHEM TOBEPKH HEOOXOTUMO O3HAKOMHUTHCS C PYKOBOJCTBOM IO
skcrutyatanuu T1KT-4.

5.2. Y0enuthbcs, 4TO HaNpsDKEHHE 3apsja OaTaped MOBEpsieMOro razoaHaiu3atopa (Uit
MO}IGJ’IGﬁ ra3oaHajlin3aToOpoOB B IMOPTAaTUBHOM I/ICHO.]'IHGHI/II/I) HAXOOUTCA HE HHWXEC MHUHHUMAJIIBHO
JOMyCTUMOTO ypoBHS. [Ipy HEOOXOAMMOCTH 3aMEHUTH OaTapero.

5.3. TloaroroBuTth K paboTe CpeACcTBa MOBEPKH IO MPHUIATaeMBIM K HUM DKCIUTYaTalMOHHBIM
JIOKYMEHTaM.

6. TMPOBEJAEHUE ITOBEPKU

6.1. Buemrnuii ocmoTp.

[lpy BHEmIHEM OCMOTpE JOJDKHO OBITh YCTAaHOBJICHO OTCYTCTBHE MEXaHHMYECKUX
MOBPEXJICHUM, MOTYIIMX MOBIUATH HA PabOTOCIIOCOOHOCTh M METPOJOTMYECKHE XapaKTEPUCTUKU
ra3oaHaan3aTopa.

6.2. OmpoOoBaHuE TNPOU3BOAMTCA B COOTBETCTBHM C HMHCTPYKIMEH IO SKCIUTyaTaluu
npuodopa.

6.3. IIpoBepka snexTpuueckoit mpouyHocty nzomauuu [1KI'-4 (s mogudukarmii [TKT-4-K-
C, [IKI'-4-K-CP, I1KI'-4-K-MK-C, [1KI'-4/X-K- MK-C, I1KI"-4-CO-MK-C, IIKT-4/X-CO-MK-C).
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[IpoBepka 3IIEKTPUYECKOM MPOYHOCTH H3OJSALMU TPOBOJUTCS Ha MPOOOMHON YCTaHOBKE
VIIV-1M npu HOpMabHBIX YyCIOBUsIX. McnbITaTenbHOE HampspkeHue yacTtoTor oT 45 mo 60 I'n
NPUKIAABIBACTCS K 3aMKHYTBIM MEXAy COOOH KOHTaKkTaM CeTeBOro Kadenss M KOPILyCOM
razoaHanuzaropa. la3zoaHanu3atop [JOJKeH OBITh  BBIKIIOYEH, KHOMKa «CeTbh»-Haxara.
UcnbiTaTenbHoe HampspKeHUE MOBbIIAeTcsl miaBHO, HaunHasg ¢ 0 mo 1500 B co ckopocTtsio,
JIOTTYCKAIOIe BO3MOXKHOCTh CHSTHS IMOKa3aHWW BoJibTMETpa, HO He Oomee 100 B/c. M3omsamuio
BBIJICP’KUBAIOT IO/ ICUCTBUEM UCIIBITATEIBHOTO HAMPSKEHUs | MUH. 3aTeM HaIpPsSKEHUE CHUXKAIOT
1o 0. 'a3oaHanu3aTop CUMTAETCS BBIAEP/KABLIUM HCIIBITAHUE Ha JIEKTPUUYECKYIO IPOYHOCTD, €CIU
BO BpEMs UCIIBITAHUN OTCYTCTBOBAJIU MPOOOH MM SIEKTPUUECKUHN pa3psl.

6.4. IlpoBepka snekTpuyeckoro comportusienuss uzomsuuu I[IKI-4 (ans moguduxanmii
[IKT-4-K-C, TIKI-4-K-CP, IIKT-4-K-MK-C, TIKI'-4/X-K- MK-C, I[IKI-4-CO-MK-C, TIKI-4/X-
CO-MK-C).

[IpoBepka COMPOTHBICHUS M3OJSIUU MEXKIY OJCKTPUUECKUMHU LEMsSMU  [UTaAHUS
ra3oaHalinzaTropa 1 Kopirycom rnpoBoautcs meraommerpoM M 4100/3 ¢ pabounm HanpspxkerueM 500
B. MeraomMerp MOAKIIOUAIOT K 3aMKHYTBIM MeEXAy cOOOH KOHTakTaM CceTeBOro kabens u
KOpITyCOM Ta3oaHaimn3aTopa. ['azoaHanu3aTop MOKEH OBITh BBIKIIIOUEH, KHOIKa «CeTby»-Haxkara.
Uepez 1 MuHyTy MOCie TPUIOKEHHUS HCIBITATENFHOTO HAMpPsDKeHUs 3a(UKCHpPOBATh IO IIKaje
MEraoMMeTpa BEJIMYMHY CONPOTHBIECHUS H30JSIIMU. ['a30aHanuU3aToOp CUUTAETCS BbIIEP/KAaBLIUM
UCIBITaHUE, €CITU DJIEKTPHUUECKOE COMPOTUBIEHUE n30isuu He MeHee 40 MOwM.

6.5. IlpoBepka  MPOW3BOAMTENHLHOCTH  MHKpOKOMIpeccopa (s  Momenel ¢
MHUKPOKOMIIPECCOPOM).

[IpoBepka pon3BOIUTEIBHOCTH MUKPOKOMIIPECCOPA OCYIIECTBIISETCS CIEAYIOIUM 00pa3oMm.
K BbixOomy Mukpokommpeccopa mnoakitouaercss poramerp PM-I'C/0.016. Ilocne BkiItoYeHHS
razoaHajn3aropa 3aMepsieTcs pacxojl I0JIaBaeMOTo rasza yepes poraMmerp. Pe3ynbTaTsl HCTIBITAaHUM
CUMUTAIOTCA yIOBIETBOPUTENBHBIMH, €CJIH pacxo raza coctaniser oT 0,1 10 0,3 11/MuH.

6.6. Ompenenenne aOCOTIOTHON MOTPEITHOCTH U3MEPEHUST 00BEMHOM JI0TH KUCIOPO/Ia.

Omnpenenenue aOCOMIOTHOM IMOTPEIIHOCTH HM3MEpeHUs OOBEMHOW JIOMM  KHCIOpoa
OCYILIECTBIISIETCS CAEAYIOIUM 00pa3oM.

CoOpatb ra3oByI0 cXemy COrjlacHO puc. 1.

[TogaTte Ha BxomHOM mTyIep razoananmmu3aropa [II'C B cnemnyromieit nociaeaoBarenbHOCTH: 1-
2-3-2-1-3. ]JIna razoanamuzaTopa 0e3 MHUKpOKOMIIpeccopa pacxon rasza ycranosutb ot 0,1 go 0,3
n/muH. Bpemst mogaun xaxmoii [1T°C - 60 c.

AOGcoroTHAs MOTPEIIHOCTE (A) pacCuuThIBaeTCs MO (hopmyIie:

A=Aj—Ao 1)
rue:
Aj — u3MepeHHoe 3HaYeHUue 00BEMHOM JTOJIH KUCIOpo/Ia, %o,
Ay — nelicTBUTENbHOE 3HAUCHHE 00BeMHOM nonu kuciopoaa B [1I'C, %.
['a3oaHanmm3aTop CYHMTaeTCS BBIIEPXKABIIAM HCIBITAHHE, €CITH IOJIyYCHHOE 3HAYCHHE
a0COFOTHON MOTPEIIHOCTH B KKJOW TOUKE HE TPEBHIIIACT:
- 0,4 % s nuana3oHa u3MepeHuit 00sEMHON 10U kucmoposa (0-30) %,
- +1,0 % nns nuana3zoHa u3MepeHuit 00bEMHOI Toau kuciaoposa (0-100) %.
6.7. Ompenenenne aOCOMIOTHOW TOTPENIHOCTH W3MEPEHUST MAacCCOBOW KOHIEHTpAIHH
MOHOOKCH/Ia yTiepo/a.
Omnpenenenne aOCOMIOTHON MOTPENTHOCTH H3MEPEHHSI MAaCCOBOW KOHIIEHTPAIIMH MOHOOKCHIA
yriepojia OCYILECTBIISETCS CIEeIYIOIUM 00pa3oM.
Co0path ra3oByI0 CXeMy COTJIacHO puc. 1.
ITonate Ha BxogHOU mTyLEep razoananusaropa I1I'C B cnenyromieil nocie1oBaTeIbHOCTH:
1-2-3-2-1-3. Jlns razoananuzaTopa 0e3 KoMIpeccopa pacxoj rasza ycranosuth ot 0,1 mo 0,3
n/muH. Bpems nogaun xaxaoi I[1I'C — 60 c.
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AOcomoTHas TOTPEIHOCTh (A) pacCUnTHIBaeTCA MO GopMyIe:
A=Aj-Ao (2)

rue:

Aj — H3MEpEHHOE 3HAYCHHE MACCOBO KOHIICHTPAIMH MOHOOKCH/IA YIIIEPO/Ia, MI/M,

Ao — JICHCTBHTENBHOE 3HAYCHHE MACCOBOI KOHIEHTPAIMH MOHOOKCH/IA yTIepOa, MI/M-.

3HayeHne aOCOMOTHON MOTPEIIHOCTH U3MEPEHHSI HE IOJDKHO MPEBBIIIATh BEIUYHHY:

+ (5+0,1* Ag)

Pe3ynpTaThl MCHBITAHUM CUYMUTAIOT YIOBJIETBOPUTEIbHBIMHU, €CJIM MaKCHUMalbHOE 3HAYCHHE
aOCONIOTHOW TMOTPEIIHOCTe M3MEpPEHHsI MacCOBOM KOHIGHTPALMK YIJIEKHCIOrO ra3a He
IIPEBBIIIACT YKA3aHHOI'O 3HAYEHUS.

7. O®OPMIJIEHUE PE3VJIbTATOB IIOBEPKU

7.1. Ilpu mpoBeneHUM IOBEPKH TIa30aHAIM3aTOpa BEAETCS IMPOTOKON B IMPOU3BOJIBHON
(opMe, B KOTOPBII BHOCST BCE pe3yJIbTaThl U3MEPEHU, MOTyYE€HHbIE IIPU MIOBEPKE.

7.2. TlonoXUTENbHBIE PE3YJIbTaThl TOBEPKH O(GOPMIISIOT CBHUICTEIHCTBOM O IOBEpPKE
ycranoBieHHOU ¢opmebl cornacHo [1P 50.2.006-94.

7.3. llpm oOTpHLATENBHBIX pe3ylbTaTax IOBEPKH OJKCIUTyaTalllsl Ta30aHaJH3aTopa
3ampelaeTcss U BbIIAETCA M3BEIIEHUE O HENPUTOJHOCTU YCTaHOBJIEHHOW (opmbl coriacHo ITP
50.2.006-94 ¢ yka3aHnueM NpuU4rUH HETIPUTOTHOCTH.

peayKkTop

1

razoaHanusartop

poTtameTtp

— cOpoc rasa

\_/

BGannoH ¢ rasoBoi CMecbio

s Mmonudukanmii razoaHanM3aTopa ¢ MEKPOKOMIIPECCOPOM

22



penpykTop

A

6annoH ¢ rasaoBor CMeChHo

potametp

razoaHanuzaTtop

L » BLIXOA rasa

Jlnst Moudukanuii razoaHanmM3aTopa 6€3 MUKPOKOMIIpEccopa

Pucynok 1 Cxemsl nojkimoueHus razoasanuszaropos [IKI™-4 nmpu npoBenennn noBepku

[TOBEPOUYHBLIE I'A30OBbIE CMECH, UCIIOJIb3YEMBbIE
ITPU TIOBEPKE IIKI-4.

Ompenensemsl | Komnonen | HomuuaneHOe 3HaueHuE 00BEMHOMN 0N [Ipenensr Ne 1o
W KOMIIOHEHT, T-HBIN ONpeeNsieMOTr0 KOMIIOHEHTA, IIPEIETbI JOTYCKaeMo | peecTpy
JHaIIa30H coCTaB JIOTTyCKaeMOT0 OTKJIOHEHHUSI OT 5
U3MEpPEHUI IIcC HOMMHAJIBHOTO 3HAYCHUS IOTPELIHOC
III'C Nel III'C Ne2 III"C Ne3 ™
Kucnopon O; 0,+N; (5,0+0,5) % +0,1 % 3724-87
(0-30) % (16,0+1,0) | (25,0+1,0) +0,1% | 3726-87
% %
(16,0+1,0) % 10,1 % 3726-87
Kucmopon Oz | O2+N (50,0+2,0) +0,2 % 3732-87
(0-100) % %
(81,0+1,0) +0,1 % 3735-87
%

MoHookcu (50+4) muu™ +1,5 mn L | 3844-87
yraepona CO CO+ (130+£7) +1,0 mat | 3847-87
(0-343) v BO31yX MUTH ©
(0-400) mr/m® (300£30) | +10 mn™ | 3850-87

MITH
(300+30) +10 mn™ | 3850-87

Monookcu CO+ MiH

yraepoga CO | BO3IyX (1300+150) +80 min™ | 3855-87

(0-3430) mun™ —

(0-4000) mr/n’ (3000:300) | £100 ™ | 3856-87
MJTH
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