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NOACUCTEMA BECNPOBOAHOIO UHTEP®EMCA

MNoacuctema becnposoaHoro nHTepodeica (ganee NBN) npeaHasHayeHa Ana aBTomaTusaumm paboTsl
nabopatopum KOHTPOIA KayecTBa HepTeNnpPoayKTOB.

MNBU peanusyet cnepyowme GyHKLMN:

— aBTOMaTWUyecKan nepeaaya Ha MK pe3ynbTaToB UCNbITAHUI C anNnNapaToB, HAXOAALMXCA B
nabopatopuu no 6ecnposoaHomy KaHany cBasu (ctaHaapT IEEE 802.15.4/ZigBee);

— HagéKHoe XpaHeHMe NoJiy4eHHOM OT annapatoB MHpopmaLumn B eamMHON 6ase AaHHbIX;

— yAobHoe, cTaHAApPTM30BaHHOE NpeacTaBaeHne MHPopMaLMKM Nob3oBaTeNtO (B TabaNYHOM,
rpadpuyeckom, ne4aTHOM BUAE);

— npepocTtaBneHune cpeacts gna 3dPeKTMBHOM pPaboTbl C pe3ynbTaTamMm UCNbITAaHUIA, CPeaCcTB ANs
pac4yéTa TOYHOCTHbIX XapaKTEPUCTMK MO CTaHAAPTHbIM METOAaM.

MBN obecneumBaeT cBs3b Ha pacctoaHUM Ao 100 m B nomeLL.eHnmM, Bce annapatbl _Aunmel® moryT 6biTb

06beANHEHbI B ANHYIO CETb.

Annapatbl AunmeA® OCHaLLeHbl NPOrPamMmMHO-annapaTHbIMK cpeacTBamm, obecneymnsatowmmmn paboTy
annaparta c NN

il

Ons paboTbl cuctembl HeobxoaMMO NprMobpecTn n yCTaHOBUTb paamomogem ¢ USB nHtepdpeincom m
nporpammHoe obecneyeHne 41a NepPCoOHaNbHOro KomnbloTepa. MporpammHoe obecnevyeHne BKAOYAET
B cebsa aApanBep pagnomogema v nporpammy Aunme1®-TNHK.

Pe3ynbTaTbl UCNbITAaHUI aBTOMATUYECKM NepesatoTca B 6a3y AaHHbIX, YTO yNpoLw,aeT OCTyN K AaHHbIM U
rpadurKkam, NO3BONAET NOBLICUTbL KAYECTBO PaboTbl, a TaKKe M3b6aBAseT OT HONbLUIMHCTBA PYTUHHbIX
onepauuii.

133 pononHuTensbHo MHGopmaumeit obpaliaittecs no Ten. (347) 284-44-36, 284-27-47.



AO BCKb «HedTexmmaBTromaTuka»
CoBpemeHHble annapaTbl A1 KOHTPOAA KayecTBa HepTenpoayKToB

Bnarogapvm Bac 3a npuobpeteHune n ucnonbsosaHune Aunmel® Knulll-20 — annapaTta nabopatopHoro
aBTOMATUYECKOro AN1A onpegeneHma TemnepaTtypbl pasmardeHna HepTebutymos.

AO BCKB «HedTexmmasTomatmka» ¢ 1959 r. npomsBogmT 1 NOCTaBASAET annapaTtbl A58 KOHTPONA
KauyecTBa HepTenpoayKToB B N1abopaTopum 3aBoA40B, a3PONOPTOB, NPeANPUATUIN TONIUBHO-
JHepreTMYEeCKoro KommnJaekca.

Haww annapatbl peannsytot CTAHOAPTHBIE METO/ZbI, npownn meTpoaornmyeckyto atrectaumio,
BKAtOYeHbl B MU 2418-97 «KnaccudpuKauma n npuMeHeHMe TEXHUYECKUX CPEACTB UCMbITaHWUIN
HedTenpoaykToB» U cooTBeTcTBYlOWMe FTOCTbI KaKk cpeacTBa peannsaumm meTog0B KOHTPOA KayecTsa.

B annapaTtax npeaycmoTpeHbl cneumanbHble pelleHuns, No3BoNAILWLME Peasin30BbIBaTb Kpome
CTAHAAPTHLIX METOA0B U METOAbI A/1A BbIMONHEHUA UCCNEA0BAHUMI, YTO OCOOEHHO BaXKHO NpU
pa3paboTke HOBbIX BMAOB Npoaykuun. AO BCKB «HedpTexnmasToMaTMKa» NpUMEHAET HoBellne
TEXHO/I0TMM U KOMMOHEHTbI AN obecneyeHns cTabuabHO BbICOKOTrO KayecTsa annapaTos, yA06cTea ux
9KCNYaTaL MK, C LLeNbo COKPALLEeHMA 3aTpaT BpeMEHM Ha UCNbITaHUA 1 NoBbIWeHUs 3G eKTUBHOCTH
Bawew paboTbl.

B npnobpeteHHOmM Bamu annapate Kulll-20 npumeHeHbl ny4ywine AOCTUXKEHMA B pa3paboTKkax usaenui

OAHHOro TMMa:

— COBPEMEHHOE YCTPOWMCTBO YMNPAaBAEHMA C NPEUMYLLECTBEHHbIM WCMNO/Ib30BAaHUEM MMMOPTHbLIX KOM-
NAEKTYHOLWMX N Y3108 NOBbILEHHOW HAAEKHOCTY;

— CEHCOpPHbIM rpadmyecknini gucnaen, cuctema noAcKkasok U CamoAMarHOCTUKWU anmnaparta NoBbllakoT
yn06cTBO Bawei paboThbl, a TakKe NO3BONAKOT COKPATUTbL BPEMA Ha OCBOEHME annapaTa;

— KOMMNAEKC Mep No 3aluTe oT olWwnbOK onepaTopa;

— MoAy/b NMUTaHMA, NO3BONAIOWMIA annapaTy CoXpaHATb PaboTocnocobHOCTb B paclIMPEHHOM Auana-
30HEe ceTeBbIX HanpsaKeHui: ot 187 ao 253 B nepemeHHOro Toka Yactoton ot 47 go 65 l'u, pexkum aB-
TOMATMYECKOTO CHUMMKEHUA 3HepronoTpebneHma U Wyma No OKOHYAHMIO UCMbITaHUA (B «KAYLLEM»
pexunme).
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PykoBoacTtBo no akcnsyatauun (Bepcmsa Ne2 ot 03.06.2026r)

COOEPKUT CBEAEHUA O KOHCTPYKLUM,

NPUHUMNE AEUCTBMA, XapaKTePUCTUKaAX annapaTa aBTomaTndeckoro AunmeA® Kulll-20 u yKasaHus, He-

O6XO,CI|MMbIe ana ero npasmanoﬁ n 6e3onacHol IKCnayaTauun.

1 CMUCOK NPUHATbIX COKPALLEHWUA

Annapat — annapaTt aBTomaTudecknin Aunme1® Kulll-20.
MK — nepcoHanbHbIN KOMNbHOTEP.

2 ONUCAHUE U PABOTA

2.1 HasHaueHue

AnnapaTt aBToOMaTMyeckuii nabopatopHbin AunmeA® Kull-20 (B AanbHenwem annapaT) U3roTOBNAEH CO-
rnacHo TY 4211-006-00151785-2011, saBnsetcA ucnbiTaTeNbHbIM 060pPyA0BAaHMEM HACTONLHOMO TUMA U
npegHasHavyeH Ana onpegeneHnsa TemnepaTypbl pasmardyeHns HepTebnTymoB B COOTBETCTBMMU CO CTAH-

AapTamu:

e [OCT 33142 doporu aBToMob6UNbHbIE 06LWero NnonbL30BaHUA. BUTYMbl HebTAHbIE AOPOKHbIE BA3-

Kue. MeTtog onpeaeneHusa Temnepatypbl pasmardeHms. Metog, "Konbuo m Wap";

e [OCT 11506 butymbl HedpTAHble. MeToa onpegeneHMa TemnepaTypbl PasMArdeHMa NO KosbLy U

wapy;

e EN 1427 Bitumen and bituminous binders. Method for determination of softening point by ring

and ball (ans TemnepaTyp pasmaryeHus ot 30 go 80°C);

e ASTM D36 Standard test method for softening point of bitumen. Ring-and-Ball Apparatus (ana

Temnepartyp pasmardeHuns ot 30 go 80°C).

2.2 TexHUYecKue XapaKTepuUCTUKU

2.2.1 3KcnayaTalUMOHHbIE XapaKTepUCTUKM annapaTta yKasaHbl B Tabanue 1.

Tabanua 1 — dKcnayaTauMOHHbIE XapaKTePUCTUKK

XapaKTtepuctuka EAuHMLA 3HauyeHue
n3mepeHums
MapameTtpbl ucnbiTaHUA

Juana3oH aBTOMaTMYeCKOoro onpeaeneHma TemnepaTyp °c oT 20 70 200
pasmardyeHns HedpTebUTymoB
TOYHOCTb M3MepeHna TemnepaTypbl °C 0,1
JNCKpeTHOCTb BblgaBaemoro pesynbtata no NOCT 11506 °C 1
[ANcKpeTHoCTb BblaaBaemoro pesynbtata no FOCT 33142 (EN 1427, °C 02
ASTM D36) ’
MaKcumanbHOe KOMYeCcTBO O4HOBPEMEHHO UCMbITYEMbIX NPO6 WT. 2
MakcrMmanbHaa NPoAOIKUTENBbHOCTb OAHOMO aHaIn3a

.. MWH 55
(6e3 yuéTa BpemeHu noaroToBku npob)

TpeboBaHUA K 31eKTPUUYECKOI NUTAIOLWEN CETH
HanpaxeHue ceTn nutaHma B ot 187 no 253
YactoTa ceT nuTaHuA My, ot 47 no 65
MNoTpebnsemasa moLHOCTb, He bonee KBT 1,0
Tpeb0oBaHMA K KNIMMaATY OKpY»KaloLlei cpeabl

TemnepaTtypa OKpyrKatowei cpeapl °C ot 10 go 35
OTHOCUTENbHAA BNAXXHOCTb Npu Temnepatype +25°C, He 6onee % 80
AtmocdepHoe gasneHune MM PT.CT. ot 680 go 800

2.2.2 AnnapaT no cnocobam 3alunTbl OT NOPAXKEHMA INEKTPUYECKMM TOKOM OTHOCUTCA K Knaccy | no

FOCT P 58698-2019.

2.2.3 MaccorabapuTHble XapaKTepPMCTUKKN annapaTa yKasaHbl B Tabauue 2.
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Tabnvua 2 —MaccorabapuTHble XapaKTeEPUCTUKM

E
XapaKkTepucTuka AnHMLa 3HaueHue
M3mepeHusa
Macca annaparta, He 6onee Kr 15
Pasmepbl annapaTa (LWMpMHa X BbICOTa X rnybuHa) MM 400x280x275

2.2.4 MeTponornyeckne XxapakTepmcTuKM annapaTta yKasaHbl B Tabauue 3.
Tabnnua 3 — MeTposiorMyeckne XxapakTepucTMkm

EaMHuua nanasoH
MNapametp A t A 3HauyeHue
U3MepeHua | UsmepeHums
CKOpOCTb HarpeBsa MAKoCcTn B HaHe B 3a4aHHOM ot 20 oo
P P A A °C/MUH A 5+0,5
AManasoHe anAa UcnblTaHMA 200
MaKcumanbHoOe OTK/IOHEHME TemnepaTypbl B
patyp °C ot 30 oo 80 1
TeyeHue BCEero ucnbitaHuA (Tonbko gnsa EN 1427)
OTKNOHEeHMe OT 334aHHOro 3HaYeHWA TemnepaTypbl °C no 80 0,2
6aHM B penume TePMOCTaTMPOBaHMA, He bonee cBbiwe 80 1

MpeanpuATUE-U3roTOBUTE/Ib FapaHTUPYeT HEM3MEHHOCTb METPOIOTMYECKUX XapaKTePUCTMK, noaTeep-
AEHHbIX NPY NEePBUYHOM aTTecTaLMm Nocae TPAHCNOPTUPOBKN.
2.2.5 Pabouune Knagkoctun B baHe yKasaHbl B Tabauue 4.

Tabnnua 4 — Paboumne xumaKoctu B 6aHe

Pabouas knupkoctb B 6aHe Temnepatypa pasmaryeHus 6utyma, °C
BOAaA ot 20 go 80
CMecCb BOAbI C rAnUepuHom B nponopumn 1:2 ot 80 go 110
rNLEepuH o1 110 go 200

2.2.6 Bo3mMOXHOCTM annaparTa:

2.2.6.1 PexXnm TepmMOCTaTUPOBAHMA }KNAKOCTU B BaHe.

2.2.6.2 OcTaHOB BpalLLEHMA MELIaNKN U NpeKpalleHNe Harpesa XMAKOCTH B baHe:

— 0 OKOHYAHUU UCMbITAHUA;

— o TpeboBaHUIO onepaTopa (KHomnkKa [B pexum oxuaanua]);

— NpUY NPEeBbILEHUN FTPAHUYHON TeMnepaTypbl, 3a4aHHON B HaYane UCNbITaHUA.

2.2.6.33anomuHaHmMe pgo 300 pe3ynbTaTOB MCNbITAaHUMMA (Ha3BaHME UCMbITYEMOro MPOAYKTa,
TemnepaTypbl KacaHMA MNOMaaBKa NepsBbiM M BTOPbIM 06pasuoOM, TemnepaTypa pasmaryeHus, Aata
NPOBEAEHMA UCMbITAHUA, METOZA UCNbITAHWUA, UCNONHUTED).

2.2.6.4 ABTOMaTnyeckan 610KMPOBKA U CUTHANN3ALMA NPU HEMPABUAbHbIX AEACTBUAX UCNONHUTENA UN
NpW HEUCNPABHOCTAX OTAENbHbIX Y3/10B.

2.3 YcrpoiictBo 1 pabota

2.3.1 KomnnekTHOCTb NOCTaBKM

1) Annapat _JunmeA® Knulll-20 AN 2.772.007-17.

2) 3KcnnyaTauMOHHbIE AOKYMEHTbI:

e PyKoBOACTBO NO 3KkcnayaTaumm AUP 2.772.007-17 P3;

e [lacnopt AUD 2.772.007-17 NC;

e [Iporpamma n metTogmKa atrectaunm AU® 2.772.007-17 MA.

3) KomnneKkT npuHagnexHocTen.

2.3.2 Obwue cBeageHuUn

2.3.2.1 K oCHOBHbIM QYHKLMAM annapaTta OTHOCATCA:

— obecneyeHune CTabuibHbIX YCNOBUA UCNbITAHUA (aBTOMaTUYECKOe noadepyKaHue CKOpPOCTU Harpesa
NpoAyKTa);

— aBTOMaTU4YeCKoe onpeaeneHne TemnepaTypbl NageHns obpasLos Ha NONAaBKN.

2.3.3 YcTpoiicTBO annapara
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2.3.3.106wumi BMA, annapata NoOKasaH Ha pucyHke 1. Annapat cocTtouT mM3 610Ka ynpasneHua 1,
TexHonormyeckoro 6s10Kka 3, waccn 6. BkatouvaeTcAa annapat Tymbnepom 5, pacnonoxeHHbIM Ha 6aoke
ynpasneHusa. Ha nnuesoit naHenu annapaTa pPacrnosloKeH CEHCOPHbIN aucnaen 2. Ha TeXHONOrnyeckom
6n10Ke umetoTcA NoAbEMHAA pyyka 7 M pyyka ¢ukcatopa 8. Ha ocHoBaHme TexHosornyeckoro 610ka
YCTaHaB/AIMBAETCA CTAKaH C XXUAKOCTbIO 4.

2.3.3.2 Ha 3agHei cTeHKe 610Ka ynpasiaeHua (CM. pUCYHOK 2) HaxodATcAa: BBOA A1S CETEBOro LWHypa 5,
3a*KMM 3a3eMneHuMAa annapata 3, Aep)KaTenb BCTAaBOK MAABKMX 4 M pasbém 2 gnAa noaKAoveHuA
annapata K MK no wuHTepdelicy RS-232, a TakKe aHTeHHa 1 Ana nogkAw4yeHWA annapata K
b6ecnpoBogHOM ceTH.

2.3.3.3B cocrtaB TexHo/siormyeckoro 6/710Ka, M306pPaKEHHOrO Ha pUCYHKe 3, BXOAAT HarpesaTenb 4,
Mellasika 3, BbICOKOTOYHbIM TepMmoaaTumk 1 ans onpeaeneHms TemnepaTtypbl 6aHM 1M nonnaBku 2 ans
onpeaeneHna MOMeHTa nageHunsa o6pasyos. CTakaH € XKUAKOCTbIO YCTAaHABAMBAETCA HAa OCHOBaHMe 5. Ha
rOPM30HTaNbHYO NAACTUHY (PUCYHOK 3r) YCTAaHAB/AMBAKOTCA CbEMHbIE YacTu: KoMbla Aas npob 6uTyma
(pvcyHOK 36) M HakNagKU ANA KOHUEHTPUUYECKOTo yAep»KaHua Wapukos (pucyHok 3a). OTeBepcTvA Ha
rOPU30OHTANbHOM MIACTUHE CAYXKAT ANA YCTAaHOBKM LWAPUMKOB C LLENIbIo MX Harpesa (oxnaxkaeHus) nepep,
npoBeAeHMEM MCnbiTaHMA. MopsAAOK YCTaHOBKM Npob cneaylowmii: Koibua C npobamu bGutyma
YCTAaHaB/IMBAIOTCA Ha TFOPM30HTA/IbHYIO NAACTUHY. [loBepx KoJseu, YCTaHaBAMBAKOTCA HaKnagKku. Ha
NOBEepPXHOCTb NPO6bI YCTaHAB/AMBAKOTCA CTa/ibHbIE LAPUKN.

2.3.3.4NoaBecka (HarpeBaTenb, MOMNMAaBKW, MeLWIasNKa WU rOPU3OHTasIbHaA MNAacTMHA) NogHUMaeTCa U
OMyCKaeTca ANA YCTaHOBKU U M3BAEYEHUS CTaKaHa C MOMOLLbIO NOABEMHOM PYYKU U PYYKKU PUKcaTopa
(cm. pucyHoK 1).

1

bnok
ynpasaeHusa

7
NogbémHana py4ka

3
- TexHonornyeckui
CeHcoptu:lM 610K
aucnnen

CTaKkaH ¢
KUIAKOCTbIO

Tymbnep
«CeTb»

LWaccm

PucyHok 1 — O6wmin BUAa annapaTa
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3

3axum
3a3eMneHus

2.3.3.5Bo Bpema wucnbiTaHMA npoba 6GUTyma, Npu pasMardyeHuu, nog, BO3AEWCTBMEM BecCa LUAPMKA

1

AHTeHHa NMBU ~—

oT5s

Oepxatenb
BCTaBOK MnaBKuUX

T 6% o —

PucyHoK 2 — Bupg annaparta c3agu

nagaeT Ha CMeHHble ANCKN (PUCYHOK 3B), HaxoaALMeca Ha NoniaBKax 2.

PucyHok 3a - Haknagka
AND 8.604.240

1

BbICOKOTOYHbIN
TepMoaaTyuK

3

Mewanka

PucyHok 3B - inck
AND 8.137.003

..
0 o

[
A=k

PucyHok 3 — TexHonormyeckmn 610K

Pasbém ansa
NOAKIOYEHNS K
MnK

5

Beog onsa

CeTeBOoro wHypa

~——

PucyHok 36 - Konbuo
AN 8.240.225
(ctyneHyaToE)

2
MNonnaBok

4
HarpesaTtenb

5
OcHoBaHue

PucyHok 3r - lNMnactuHa
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2.3.3.6 IHTepdelic annapaTa NO3BONAET:

— BblbMpaTb 0AMH M3 ABYX MeToA0B ucnbiTaHma: FTOCT 11506 u TOCT 33142(EN1427, ASTM D36);

— 3a4aBaTb W COXPaHATb B CMUCKe AnsA nocneayrouwero sbibopa Ao 100 HaMMeEHOBAHMN UCMbITYEMOro
NPOAYKTa;

— 3ajaBaTb M COXPaHATb B CMMCKe A1a nocneaytouero Bblbopa Ao 10 MMEH UCNONHUTENEN;

— COXpaHATb M npocmaTpuBaTtb 0 300 pe3ynbTaTOB MCNbITaHWMIN, NepefaBaTb UX Ha MEePCOHA/bHbIN
KOomnbloTep no uHTepdeiicy RS-232;

— NpoBepATb M KannbpoBaTb BbICOKOTOYHbIN TEPMOAATHYMK.

2.3.3.7 Cxema mHTepdeinca annapaTta npeacTaBaeHa Ha PUCYHKe 4.

OxwupaHve WMcnbiTaHne

PesynbTaThl

Ly

MeHtio BbiBog nHdopmaunmn no RS-232

- pe3ynbTaThl;
- HAcCTpoeYHble NnapameTpbl annaparTa;
- OLLUMNOKN.

———{ Hacrtpoiiku

- FPOMKOCTb 3BYKOBbIX CUTHamMoB;

- BbIGOp Menoamu, BOCNPOM3BOAMMOMN
B KOHLE NCMbITaHWS;

- APKOCTb NOACBETKN ANCNIES;

- HacTpoWKa OaTbl U BPEMEHMU;

- OYUCTKA XXYpPHAIOB UCMONHUTENEN,
NPOAYKTOB U pe3yrnbTaTos;

- HacTpownku NBU (Homep ceTn n Homep
KaHarna cBdA3M).

L —{ poBepka 1 KanMbpoBka TepMoaaTInKa

V

WHdopmauusa gna gmarHoCTuku

=>| CeegeHusi 06 annapare

- CEpPUINHBIN HOMEp annaparTa;

- HapaboTKa;

- KOJTMYECTBO BKIMIOYEHUN;

- BEpcus nNporpaMmHoro obecneveHus.

PucyHok 4 — Cxema uHTepdeica annapara

Ha cxeme nokasaHbl Ha3BaHMA KHOMOK A5 NepexoAa K COOTBETCTBYIOLEMY OKHY. [locne HaXKaTua KHonM-
KM eé Ha3BaHMe OoTobparkaeTcs B 3aro/0BKe OKHa. [11a BO3BpaTa K NpeblayLiemy OKHY UCNoNb3yeTca
KHOMKa [Ha3aa)]. nA Bo3BpaTa B PEXMM 0XMAAHMA — KHOMKA [B pexkum oxuaaHums].

3 NOAroTOBKA K 3KCNNYATAUUU

3.1 TpeboBaHMA K MeCTy yCTAaHOBKMU
3.1.1 KoHCTpyKUMA annapaTta npeanonaraeT HAaCTONbHYIO YCTaHOBKY.
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3.1.2 MecTo ero yCTaHOBKWM OOYC/NaBAMBAETCA PACCTOAHMEM A0 MCTOYHMKA MUTAHUA, KOTOPOe He
[LONKHO NPEeBbIWaTbh 2 M, @ TaKXKe paunoHasbHbIM PACNONOXKEHMEM ero OTHOCUTENIbHO CPeacTB
NOAroTOBKM Npob.

3.1.3 MecTo YCTaHOBKM annapaTta AOJ/IKHO MCKAtoYaTb BO3AeNCTBME TPACKM, YAAPOB M BUOBpauui,
BAMAIOLLMX Ha HOPMabHYO PaboTy.

3.1.4 AnnapaTt Jo/KeH ObiTb MOAKNIOYEH K eBPOPO3eTKe, MMEILLe 3a3em/IeHne, a TaKKe 3a3eM/ieH
MOAK/MIOYEHMEM K KNemMMe 3a3eM/ieHUa (CM. PUCYHOK 2). B KauyecTBe LWMHbI 3a3eMieHun
MCNONb30BaTb KOHTYP 3a3eM/IEHUA, HE CBA3AHHbIW C CUI0BbLIM.

3.2 BHewHUH ocmoTp

Mepen Hayanom 3KcnayaTaunmn annapara:

1) ocBoboguTb annapaT OT yNaKoBKY;

2) npoBepuTb KOMMNAEKTHOCTb NOCTABKY;

3) BbINOAHUTb BHELHWI OCMOTP annapaTa Ha HaZinymMe NoBPEXAEHUN;
4) npoBepuUTb Ha/NYME CONPOBOAMUTENbHOM AOKYMEHTALMMN.

Ha Bce gedeKTbl COCTaBNAETCA COOTBETCTBYHOLWMI AKT.

3.3 Onpob6osaHue

BHUMAHUE

lMocne eHeceHus 8 omarisueaemoe NMnomeuwjeHue U3 30Hbl ¢ memnepamypoli Huxce 10°C, sbiOepxamo
annapam 8 yraxkosKe He meHee 4 u.

3.3.1 MoaxnoumTb annapaT K eBpopo3eTKe. YCTaHOBUTb Tymbaep «CeTb» B NosoXKeHue «I». Yepes 2-
3 ceKyHAbl Ha gucnnee oTo6PaA3UTCA HAaYaIbHOE OKHO B COOTBETCTBMU C PUCYHKOM 5.

AO BALLKMPCKOE CMEUMANBHOE KOHCTPYKTOPCKOE EIOPO

HESTEXMMABTOMATUKA

AMMAPAT ABTOMATUYECKUIA ANA
OMPEOENEHNA TEMMEPATYPbI
PASMAM'4YEHNA HESTEBEMTYMOB

JNnHtel1 ® Kulll-20

450075, r.Yda, np. Okts6ps, 149

TenedoH: (347) 284-28-32 3.00
dakc: (374) 284-26-00

E-Mail: support@bashnxa.ru

Canrt: http://bashnxa.ru

Skype: neftehimavtomatika NPONOIKNTL

PucyHOK 5 — HayanbHOEe OKHO

3.3.2 HakaTb KHoMKy [MpogonxuTb]. Annapat neperngér B pexmm oxunagaHus. Ha aucnnee otobpasutca
OKHO PEKMMA OXNAAHUA, MOKa3aHHOE Ha PUCYHKe 6.

OxupanHve 10.03.2016 17:23:08
Temnepatypa 6aHu: 23°C
MerTon; OCT 11506 | >
MpopaykT: BH 70/30 | >
OuanasoH T pasMsaryeHms: oT200080°C | >
McnonHutens MBaHoB U.W. | >
MeHto PesynbTaThbl WcnbitaHne

PUCYHOK 6 — OKHO peXnma oXungaHua

4 WCNOJIb3OBAHUE MO HASHAYEHUIO

4.1 [JononHutenbHoe obopyaosaHue u matepuanbl
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[ononHutenbHble maTepuanbl AnA paboTbl annapaTta yKasaHbl B Tabaunue 5.
Tabaunua 5 — lononHUTeNbHbIE MaTepuanbl

Martepuan HasHaueHue

KepocnH TC-1 TOCT 10227-86 unu 6eH3uH
«[anowa»
CandeTKa xnonyatobymakHan

OYMCTKA KOJIbLA, LAPWUKA, AUCKA, NOABECKU OT CNeoB
6uTyma

4.2 3SKcnayaTtauMOHHble OrpaHUYeHun

1) npu nogKntoyeHnn annapata B cetb ~230 B 50 Iy Heob6xoAMMO MCMONb30BaTb PO3ETKY, COOTBET-
CTBYOLLYIO 0bLLeeBpOnNeiicKomMy CTaHAAPTY (C HaNMUYMEM KIEMMbI 3a3eMIEHUSA);

2) Bo Bpems paboTbl annapaT A0/IKEH ObITb 3a3emneH. [TOBTOPHOE BKAKOYEHME annapaTta AonycKaeTcs
He paHee Yem Yepes 5 MMHYT Nocne BbIKNOYEHUS;

3) 3a)KMM 3a3eM/ieHUs Ha 3agHel naHenu annapata (CM. PUCYHOK 2) aoskeH ObiTb MOAKAOYEH K
BHELHEeN 3a3eMNAIOLLEN WMHE, HEe CBA3AHHOM C CM1I0BbIM 060pyA0BaHMEM;

4) 3anpeLiaeTcs NPOU3BOAUTL TEXHUYECKOE 0O6CNYKMBAHWE annapaTta, BKAOYEHHOTO B CETb;

5) npu pabote c annapaTom 06C/yKMBaOLWUIA NEPCOHas AOJIKEH BbINONHATb 0bLIME NPaBUAa TEXHUKK
6e3onacHOCTM Npu paboTe C 3/IeKTPUYECKMMM YCTAaHOBKamMM ¢ HanpsixkeHnem go 1000 B, a TakkKe ¢
HedTenpoayKTaMu C BbICOKOIM TeMnepaTypoii BO M3bexaHne oXKora;

6) obcnyKnBaroLWMIA NEPCOHAN AOKEH:

— NpoiTK 0byyeHne ans paboTbl C annapaTom U NOYYNTb AOMNYCK;
— 3HaTb NPMHUMN AeCTBMA annapaTa;

— 3HaTb NpaBuna 6e3onacHoro obcnyKMBaHUS;

— 3HaTb NOPAAOK AENCTBMIA NPU BO3SHUKHOBEHUM cHoA.

7) BO nU3berKaHMe NopaKeHMa 3SNEKTPUYECKUM TOKOM, PaboTbl, CBA3aHHbIE C HACTPOMKOM, OYMUCTKOM,
CMa3KOoW y3/10B U AieTanen TeXHoNormyeckoro 6/10ka, NpoBOAUTb TO/IbKO NMPU OTKIKOYEHHOM NMUTAHWUK;

8) Npu onycKkaHMM NoABECKM HEOHXOAMMO MOTAHYTb 33 PYy4YKy PUKcaTopa, NPUAEPKMBAA NOABEMHYIO
PYYKY, UTOObI HE NOBPEAUTb CTEKNAHHbIM CTaKaH;

9) BO u3berKaHMe NoJy4eHUA 0XKOroB HeObXoAMMO NOAHMMATb NOABECKY TO/IbKO 3@ NOABEMHYIO PYUKY
(cm. pucyHok 1) oo wenyka ¢uKcatopa. He npuKacaTbCA OTKPbITbIMM Y4aCTKamMM Tena K CTakaHy BO
BpemMs aHanM3a, a TaKKe K NoaBecKe, MOAHATOM U3 CTakaHa cpasy Nnoc/e aHanu3a;

10) 3anpeuaetca nonagaHne NOCTOPOHHUX NPEAMETOB B CTEK/IAHHbIN CTaKaH. ITO MOXET noBaeYb 3a

cob60/ BbIXoa, 13 CTPOA MELLAJIKN U HarpeBaTens;

11) 3anpelaeTca BKAKOYEHWE annapaTa NpPU CHATOM KpbIWwKe Ha ntobom 13 610KoB. Mpu BbINOJAHEHUM

paboT, CBA3AHHbIX CO CHATUEM KPbILWKK, HEOHXOAMMO OTCOEANHUTL CETEBYIO BUIKY OT PO3ETKMU;

12) nuua, gonyuieHHble K paboTte ¢ annapaTom, 40/IXKHbl UMETb NOATOTOBKY MO TeXHMKe 6e3onacHoCTH

npu pabote c yctpoicTBamum nogobHoro Tuna.

4.3 NopgrorosBKa Npobbl
4.3.1 NoarotoBuTb Npoby B cootBeTcTBUM ¢ FTOCT 11506, FOCT 33142 (EN1427, ASTM D36).

4.4 MoprotoBKa annaparta K NpoBeaeHno UCNbITaHUA

4.4.1 MoAroToBUTb *XUAKOCTb A1A 3a/IMBKU B CTaKaH:

1) ANCTUNNMPOBAHHYIO CBEKEBCKMMAYEHHYIO BOAYy C TemnepaTypoit He Bbiwe 4 °C ana ucnbiTaHua bu-
TYMOB C TemnepaTypoi pasmardeHma go 80°C (monyckaeTca ncnosb3oBaTb BOAONPOBOAHYIO CBENXKEB-
CKMMNAYEHHYIO BOAY);

2) cmecb Bogbl € ranyepuHom (1:2) c Temnepatypoi He Bbiwe 35 °C gna ucnbitaHnsa 6UTYMOB C Temne-
patypon pasmardeHusa ot 80° go 110°C;

3) ranuepuH c TemnepaTypoii He Bbiwe 35 °C ana ucnbiTaHMa GUTYMOB C TeMnepaTypor pasmardeHus
cBbiwe 110°C.
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4.4.2 BKknwounTb annapaTt cornacHo n.3.3 HacTtowero P3.

4.5 T[poBegeHue UCNbITaHUA

4.5.1 NcnbITaHWA A0NKHbBI NPOBOAMTLCA NabopaHToM C KBanuduKaumen He HUxKe 4 paspaga.

4.5.2 B pexume 0XUMAaHUA (BUA OKHA — CM. PUCYHOK 6) 3aaatoTca HeobxoaMmble HaYanbHble YCI0BUA
ncnbiTaHnsa. KHONKK [>] B npaBoOM Kpato OKHAa NO3BOAIOT BbIOPATL:

1) metop ncnbitanma (FOCT 11506 nan TOCT 33142(EN 1427, ASTM D36));

2) vcnbITyeMblii NPOAYKT;

3) Ananas3oH TemnepaTypbl pasMmAryeHns Ana BbIBpaHHOIO NPOAYKTa B COOTBETCTBMM C BbIBpPaHHbIM Me-

TOAOM UCMbITAHUA;

4) ucnonHUTeNA, NPOBOAALLETO UCMbITAHUE.

4.5.3 Echv npu BblbOpe WUCNbITYEMOro MNPOAYKTA WAW WUCNONHWUTENA MOC/AEe HaXaTus KHOMKKU [>] B
NOABUBLIEMCA MEHIO OTCYTCTBYET HEOb6XOAMMBIN MPOAYKT WMAW WUCNOAHUTENb, A0DaBUTL €ro,
Ha*kKaB KHOMKYy [+] B KOHUe MeHto. Mpn HeobxoauMMOCTM yAaneHUAa M3 MEHI0 NMPOoAYyKTa UK
NCNONHUTENA Ha)aTb KHoNKy [—]. Mpun HeobxogMmocTn oTpefaKTMpoBaTb HAMMEHOBAHMUA
npoAyKTa nan Gamunmm, UMeHu, oT4eCTBa UCNONHUTENA HaXKaTb KHOMKY [...].

4.5.4 Ona npoAo/mKeHWs MNOAFOTOBKM K MCMbITAHUIO HaxaTb KHOMKY [McnbiTaHWMe] M BbINOAHATb
YyKa3aHuA Ha gucnnee annapata. lNpu 3Tom nogbém WM OMNycKaHuMe MNOABECKM BbINMOAHATb B
COOTBETCTBMM C NepeunciaeHnamm 8), 9) n.4.2 Hacroawero P3.

4.5.5 B npouecce uCMbiTaHUA OCYLLECTBAAETCA BblAep)KKa 06pa3LoB NpoAyKTa Npu MNOCTOSAHHOW
Temnepatype (TepmocTaTMpoBaHME), a 3aTeM HarpeB C MOCTOSIHHOM cKopocTbio. OKHO,
oTobparkaemoe Ha aucnsiee B NpoLecce TePMOCTaTUPOBAHMUSA, NPUBEAEHO Ha puUcyHKe 7. OKHO,
oTobparkaemoe Ha gucnaee B MpoOLECCe HArpeBa C MOCTOAHHOM CKOPOCTbO, MPUBEAEHO Ha

pucyHke 8.
McnbiTaHne Ne28 10.03.2016 10:27:03
Cragus: TepMoCTaTMpoBaHue
Temnepatypa 6aHu: 335°C
Temnepatypa TepMOCTaTUPOBAHUS: 34+1°C
XKupkocTtb 6aHu: CMeCb BOfbl C IMULEPUHOM
Mpowwno: 0 4. 0 MyH. 32 cek.
Ocranocsb: 14 MuH. 28 cek.

B PEeXuM oxXugaHua

PucyHok 7 — OKHO npouecca UCNbITaHWUA (TepMocTaTUpoBaHue)

VcnbiTaHvne Ne28 10.03.2016 10:52:21
Cragus: onpegenenve T pasmsaryeHus
Temnepatypa 6aHu: 83.6 °C
CKOpOCTb Harpesa: 4.9 °C/muH.
MeToa ncnbitaHus: [OCT 11506
XKupgkocTb 6aHu: CMeCb BOAbI C MMLEPVHOM

e o

B pexvm oxugaHus

PucyHok 8 — OKHO npouecca UCNbITaHWUA (Harpes ¢ NOCTOSHHOW CKOPOCTbHO)

4.5.6 MNpu HeobXx0AMMOCTM NpPepBaTh NPOLLECC UCMbITAHWUA HaXKaTb KHOMKY [B pexmMm oxKunaaHus).

4.5.7 MNpu ycnewHoMm 3aBepLUEHNUN UCMbITAHWUSA, @ TAK}KE eC/IN UCMbITaHWE NPepPBaHO BCAEACTBME OWNOKM
annapaT M3gaeT 3BYKOBOM CUrHan. B cnydyae ycnewHOoro 3aBeplueHUs UCMbITaHMA Ha Aucnnee
oTobpa)kaeTcs OKHO, NPUBEAEHHOE Ha pUCyHKe 9. a8 npocmoTpa pesynbTaTa MCNbITaHUA,
HaaTb KHOMKy [MpocmoTp pesynbraTal.
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VcnbiTaHne Ne28 10.03.2016 10:56:14

McnbiTaHue 3aBeplueHo!

102.6 °C [@ @j 102.7°C

| B pexum oxuaaHna | | lMpocmoTp pesynbTaTta

PUCYHOK 9 — OKHO B KOHLe UCMbITaHUA

4.6 O6paboTka pe3ynbTaToB UCNbITAHUA

4.6.1 MpocmoTp pe3ynbTaToB

4.6.1.1 ina nepexoga K NPOCMOTPY Pe3ynbTaTOB U3 PEXMMA OXKMAAHMA HaXKaTb KHOMKY [Pe3ynbTathl].
Ha gucnnee otobpasunTca *KypHan pesynbTatos (cm. pucyHoK 10). 3aronoBok okHa «Pe3ynbTatbl 01/07»
O3Ha4yaeT, YTo BCero mmeetca 7 cTpaHuy (no 4 pesynbTaTa Ha Kaxgon) M B AaHHbIA MOMEHT
npocmaTpmBaeTca nepsasa CcTpaHuua. [na CmeHbl CTpaHuUbl XypHana pes3ynbTaTOB MCMNO/b30BaTh
KHOMKu [Bnepéa] n [Hasaa).

PesynbTaThl 01/07 03.03.2016 10:25:01
JOara Mpoaykt Tp., °C
17.02.2016|BH 70/30 73
17.02.2016|BH 70/30 78
17.02.2016/BH 90/10 94
15.02.2016|BH 90/10 93
Bnepén
B pexum oxuaaHus

PucyHok 10 — }ypHan pe3ynbTaTtos

4.6.1.2 na npocmoTpa NOAHON MHOPMALMM O pes3y/abTaTe HaxKaTb Ha CTPOKY COOTBETCTBYIOLLEFO
pe3ynbTaTa B KypHase. Ha gucniee otobpasnTca OKHO NpocMoTpa pesynbTaTa (CM. pucyHOK 11). 3710 ke
OKHO oTObpaKaeTca, ecnm B KOHLLE UCNbITAHUA HaxaTb KHOMKY [[pocmoTp pesynbTaTal. Ana nepexosa K
NPOCMOTPY NpeablAyLiero 1 cneayoLero pesybTatoB UCNOAb30BaTb KHOMKK [<<] u [>>]. Ona Bo3BpaTa
K MPOCMOTPY KypHaaa pe3y/ibTaToB HaXKaTb KHOMKY [K KypHany pe3ynbtatos].

PesynbtaT Ne25 17.02.2016 10:05:14
MeToa ncnbitaHus: [OCT 11506
MpoaykT: BH 90/10
[vnanasoH T pasmsiryeHus: o7 80 go 110 °C
TemnepaTtypa pasMsar4eHus: 94°C
WcnonHutens: Metpos C.M.

94.3°C (O Oj 94.4°C

| B pexum oxuaaHus | | K ypHany peaynbtaToB

PucyHoK 11 — OKHO npocmoTpa pesyabTaTa
4.6.2 MNMepegaya MHbopMaLKMM Ha NePCOHaNbHbIN KOMMbIOTEP MO UHTepdelicy RS-232
4.6.2.1Ha KomnbloTep BO3MOXKHO nNepeaaTb pes3yabTaTbl WMCNbITaHWI, HaCTPOeYHble MapamMeTpbl
annapata u owmnbKkM annapara.
4.6.2.2 KomnbtoTep AokeH umeTb uHTepdeic RS-232. Mpu OTCyTCTBUMM BCTPOEHHOro WHTepdelica
ncnosb3oBaTb Npeobpasosartesnb nHTepdericos USB — RS-232, Hanpumep TRENDnet TU-S9.
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4.6.2.3 Ha KomnbtoTepe A0MKHA ObiTb YCTaHOB/MEHA MPOrpamma-TeEpMMHaN, NO3BOAAIOLWAA paboTaTtb C
COM-noptom. B MPUNOKEHNN A npuBepgeHa mMeToAMKa HaCTPOMKW OAHOW M3 TaKUX Nporpamm —
PuUTTY.

4.6.2.4 BbIkKNtouMTb annapat, yctaHoBuB Tymbnep «CeTb» B nonoxeHue «O». lMoaknountb Kabesnb
coeanHuUTenbHbiM RS-232 K pasbemy uHTepderica RS-232 komnbloTepa M K pasbemy annapata ans
noakntoveHuna K MK (cm. pucyHok 2). BkaounTb annapart, ycTaHoBMB Tymbaep «CeTb» B NONOXKEHUE «I».
Ha ceHcopHOM aucnnee B NOABMBLUEMCA HAYa/IbHOM OKHE HaXKaTb KHOMKY [[poaoKuTb].

4.6.2.5 B OKHe peXxuma oXuaaHua HaxaTb KHoMKy [MeHto]. Ha gucnnee otobpasunTtca meHto annapara.
HaxkaTb KHoNKy [BbiBOA MHPOpMauum no RS-232].

4.6.2.6 lanbHenwme AenNCTBMA BbINOJHATL B COOTBETCTBMM C YKA3aHMAMM Ha Aucniee annaparTa.

4.6.3 PaboTta c noacucremoir becnposoaHoro nHtepdeliica (NMEA)

4.6.3.1 Ana pabotbl c MBW annapat goskeH 6biTb obopyaoBaH moaysiem 6ecnpoBOAHOM CBA3M
(nocTtaBnseTcsa No oTAeNbHOMY 3aKasy).

4.6.3.2Mpn HeobxogmMmocTM 3agaTb HOMEP CEeTU W Homep KaHana ceAsn [1BU B coOOTBETCTBMU C
OOKYMeHTaumner Ha nporpammHoe obecnedyeHue Aunmeq®-JIMHK. Ona 3TOoro Haxogdcb B perKume
OXWAQHUA MOCNefoBaTe/IbHO HaXaTb Ha CEHCOPHOM Aucniee Ccnefylolwme KHOMKM: [MeHto],
[Hactpoiiku], [Hactpoikn MBEUN], [MU3meHUTb).

4.6.3.3 Mepepaya gaHHbIX N0 becnpoBogHOMY UHTepdenCy OCyLEecTBAAETCA aBTOMATUYECKN.

4.7 3asepuweHue paboTbl

4.7.1 BblkntovyeHme annaparta

4.7.1.1Nocne 3aBepieHNA UAN OCTAHOBKM UCNbITaHWA NOAHATb NOABECKY 33 MNOABEMHYIO PyyKy 7 40

wenyka pmKcaTopa (Cm. pUCyHOK 1).

4.7.1.2 BbIkNOUNTb annapat, ycTaHoBuB Tymbaep «CeTb» B nosoxeHue «O». OTKAWOYUTL annapaT oT

ceTu.

4.7.2 OyncTKa annapaTta

4.7.3 BUTYM, HaAUNWWIM HA KOMbLA, LIAPWUKK, AUCKU, YAAAUTb pacTBopuTenem (cm. Tabauuy 5) nocne mx
oCTbiBaHUA. Mpun HaanMNaHUM BUTYMa MAN HAaKMNU HA NOABECKY A0 AATbCA OCTbIBAaHMA NOABECKM,
HaNOMHUTb CTaKaH pacTBopuTenem, ONyCTUTb MOABECKY B CTAaKaH WM BKAKOYUTb Mellanky bes
HarpeBaTena (Haxo4ACb B peXXMUme OXKMAAHUA Nocnea0BaTe/IbHO HaXKaTb HAa CEHCOPHOM aucniee
KHoOMKK: [MeH], [MHbopmaunsa ana amardoctuku], [B]). Mocne pactBopeHns butyma (Hakmnu)
OCTaHOBUTb MELLAJIKy, MOBTOPHO Ha)KaB KHOMKY [B]. NMoaHATb NOABECKY 332 NOABEMHYIO PYYKY A0
Lenyka pumkcartopa.

4.8 [epeyeHb BO3MOXKHbIX HEMCNpaBHOCTeN
4.8.1 Bo3MOXKHble HEMCMNPABHOCTU U METOAbI UX YCTPAaHEHUA NPUBEAEHDbI B Tabaunue 6.

Tabaunua 6 — Bo3moKHble HEMCNPABHOCTU U METOAbI UX YCTPAHEHUA

No HanmeHoBaHue
n/_n HeMcnpPaBHOCTU, BHELLHee npoAB- | BepoAaTtHaa npuunHa Cnocob6 ycTpaHeHus
neHue
3ameHuUTb NpeaoxpanuTenb. Ecam
1 Mpu BrAtoveHUN Tymbnepa «CETb» | Meperopen HencnpasHOCTb NOBTOPUTCA,
annapart He BKato4YaeTca npeaoxpaHuTenb 0bpaTtnTbcA Ha NpegnpuATHe-
N3rotToBuTeNb
2 He HacTpoeHa HacTpouTb ApPKOCTb NOACBETKM
Mnoxo pasnnunmbl CUMBOJIbI HA
APKOCTb NOACBETKU aucnnea B COOTBETCTBUU C
aucnnee
auncnnes n. 4.10.1 HacTtoawero P2

MpoaonKkeHne Tabaunubl 6
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No HanmeHoBaHue
n/-n HEeUCnpPaBsHOCTU, BHELLIHee BeposaTHaa npuunHa Cnocob yctpaHeHusA
npoasneHue
YBennuuTb paccTtosaHUe oT meLlan-
KW 00 AHA CTaKaHa npu nomoLm
peryanpoBo4YHOro BuHTa 1 (cm.
Y yCcTaHOBAEHHOro pPUCYHOK 12), 3aTem 3aTAHYTb
ctakaHa H-1-1000 TC | KoHTparaliky 2. [locne HacTponKu
He BpallaeTca mewanka, HarpeBsa-
3 601bLlwaA TONLWNHA paccToAHMe OT AHa CTaKkaHa a0
TeNb KacaeTcA AHa CTakaHa
AHa, YeM y CTaKaHa 13 | MeLlaskn U HarpesaTena A0NKHO
KOMNaekTa annapata | 6bITb He meHee 2 mm. PaccTosHme
Nno BEPTUKA/IM OT NAACTUHbI (pUCy-
HOK 3r) 0 HOCUKA CTaKaHa J0/K-
HO BbITb He MeHee 72 MM

4.8.2 Echm Ha paucnnee annapata oTtobpaxkatotca coobuieHma 06 MHbIX OwWbKax, Heobxoanmo
CNefoBaTb YKa3aHUAM B COOTBETCTBYHOLLMX COOBLLEHNAX.

1 - PerynMpoBOYHbIN
BUHT

2 - KoHTpranka

PucyHOK 12 — PerynMpoBKa BbICOTbI MOABECKM

4.9 [eAcTBMA B IKCTPEMAJIbHbIX CUTYaLUAX

Mpn nonagaHum XMOKOCTEN AN NOCTOPOHHUX NPeAMETOB BHYTPb annapaTta Heobxogmumo:
1) BbIKAOYMTL anMapaT HaXKaTMEM KHOMKM BKIOYEHUA annaparTa;

2) BbIHYTb BUNKY U3 CETEBOW PO3ETKM;

3) CHATb 3aWMTHbIN KOXYX;

4) ypanuTb *UOKOCTb UM NOCTOPOHHME NPEeAMETbI;

5) ycTaHOBMUTb KOXKYX Ha MecTo.

NMPUMEYAHUE

Jlna yoaneHus #udkocmu pekomeHOyemcs UcCnonb3osams cxamolli 8030yx. Yem 6Gvicmpee 6ydem
yoaneHa MudKocme, mem 6osbuie 8ePOSMHOCMb COXpaHeHUs pabomocnocobHocmu annapama. lNocne
yoaneHusa ¥udKocmu annapam evidepiame He MeHee 16 Yacoe neped MosmMopHbIM BKAHOYEHUEM.

4.10 BcnomoratenbHble pyHKUUMU

4.10.1 YcTaHOBKa APKOCTN NOACBETKU gucnies

4.10.1.1 HaxoaAcb B pexKMme OXMOQAHWA NOCNe[0BaTe/IbHO Ha)XaTb HA CEHCOPHOM AUCNAee KHOMKMU:
[MeHtio], [HacTpoiku].

4.10.1.2 Haxkumasa Ha KHonKu [+], [-] noa choBom «ApKOCTbY 3a4aTb HEOBXOAMMYIO APKOCTb NOACBETKMU
M Ha)KaTb Ha KHoNKy [Haszaa].

4.10.2 HacTpoMKa 3BYyKa
4.10.2.1 Haxogacb B pexuMme OXWAaHMA NociefoBaTe/IbHO HaXaTb HA CEHCOPHOM AWCniee KHOMKM:
[MeHio], [HacTpoiku].
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4.10.2.2 HaxaB KHOMKy [>], BbIbpaTb Mmenoauto, kotopaa byaeT BOCMNPOU3BOANUTCA B KOHLE MUCMbITaHMA.
BocnpounsBect menoamnio BO3MOXKHO HaxaB KHOMKY [UrpaTb], ocTaHOBUTb BOCMpPOMU3BEAEHMNE — HAXKaB
Ha N6y APYryto KHOMKY.

4.10.2.3 Haxkumana Ha KHonku [+], [-] noa cnoBom «IPOMKOCTb» 3a4aTb HEOBXoAMMYK TPOMKOCTb
3BYKOBbIX CUTHA/NI0B M Ha*KaTb Ha KHOMKY [Hasaa).

4.10.3 YcTaHOBKA AaTbl M BPEMEHMU

4.10.3.1 HaxogAacb B pexmme 0OXMAaHUA NOCAe[0BaTe/IbHO HaXKaTb HA CEHCOPHOM AUCNAEee KHOMKMWU:
[MeHto], [HacTpoiiku], [daTa u Bpems].

4.10.3.2 C nomoLbto NOABMBLLENCA HA 3KpaHe KNaBMaTypbl 3a4aTb ATy U BPEMA WM HaXKaTb KHOMKY
[BBOA].

4.10.4 OumncTKa }KypHanos

4.10.4.1 HaxogAacb B perkume OXXUOAHWA NOCNe[0BaTE/IbHO HaXaTb HA CEHCOPHOM AUcCnee KHOMKM:
[MeHto], [HacTpoiku].

4.10.4.2 NMpn HEOHBXOAMMOCTU yAANEHUA BCEX Pe3y/IbTAaTOB NpPeablayLWMX UCMbITAHUMA HaxaTb B rpynne
«O4YNCTUTL:» KHOMKY [...KypHan pesynbtatoB]. Ha aucnnee otobpasnTca OKHO € 3anpocom Ha
NoATBEPXKAEHNE OYUCTKU. HaxkaTb KHONKy [[da].

4.10.4.3 Mpn HeobXxoAMMOCTU yaaNneHUss UMEH UCMONHUTENEeN, AOCTYMHbIX ANA Bblbopa B perkume
OXMAAHWA, HaXKaTb B rpynne « OUNCTUTL:» KHOMKY [...)KypHan ucnonHutenei]. Ha ancnnee otobpasntca
OKHO C 3aMpoCOM Ha NoATBEPXKAEHME OYNCTKU. HaxkaTb KHonKy [Aa].

4.10.4.4 Mpn HeobXx0AUMOCTN yAaneHUA Ha3BaHWUM MPOAYKTOB, AOCTYMHbIX ANA Bbibopa B perkume
OXKMaaHus, HaxkaTb B rpynne «OunMCTUTL:» KHOMKY [...»KypHan npoaykTtos]. Ha aucnnee otobpasutcs
OKHO C 3aMpoCOM Ha NoATBEPXKAEHME OYNCTKU. HaxkaTb KHoMKy [Aa].

5 TEXHUYECKOE OBC/TYXUBAHUE
[na yBenuyeHus cpoka cay»Kbbl annapata HeObXo4MMO NPOBOAUTL €ro TEXHUYECcKoe 06C/yKUBaHMeE.
MepnognYHOCTb TEXHUHYECKOTO 06CNYKMBAHMA 3aBUCUT OT MHTEHCMBHOCTM M YCI0BUI 3KCNAyaTaLmmM an-
napara.

5.1 [OononHuTtenbHoe o60pyaoBaHME U maTepuanbl
MepeyeHb AOMNOAHUTENBHbIX MaTePUANOB ANA TEXHUYECKOro o0b6cnyKMBaHUA annapata NpeacTaB/eH B
Tabnnue 7.

Tabnnua 7 — NepeyeHb AONOJIHUTENIbHbIX MaTEPMaoB

Matepuan HasHaueHue
CnupT 3TMNOBbLIN, UM CNUPTO-TONYO/IbHAA CMECb | OYMCTKA AUCNena, Kopnyca annaparta u
CandeTka xnonyatobymarkHasn MeXaHUYECKUX Y3108 OT 3arpA3HEHUM

Mnuepun [1-98
AnctnnnmposaHHasa Boaa

npoBepKa n Kal'll/l6pOBKa TepMOa4aTynKa

MepeyeHb AONONHUTENBHOIO 060PYAOBaHMA AN TEXHUYECKOro 06CNyKMBaHUA annapaTta npeacTaBieH
B Tabnuue 8.
Tabnunua 8 — MepeyeHb AONONAHUTENBHOIO 060PYA0BaHMUA

O6opyaoBaHue p,uanasonu MorpewHoCTb HasHaueHue
n3mepeHui
) or. + or.
O6pa3LoBbIi TepMOMETP OT +5 710 4200 °C no 80 C.O_O,l C,0 npoBepKa u Kannbposka
TUM 9410/M2 csbiwe 80°C: +0,3°C TepmoaaTyumKa

5.2 NepeueHb onepaumnii
MepeuyeHb onepaunin TEXHUYECKOrO 06CNYKMBAHMA NpeacTaBeH B Tabauue 9.

Tabnnua 9 — NepeyeHb onepauuni
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Onepauusa MyHKT NepuoanyHoOCTb
OuuncTKa gucnnes ot 3arpAsHEHUN - no mepe He?6XOAMMOCTM’ Py Hanusv
3arpA3HeHumn
OuuncTKa Kopnyca oT 3arpsA3HeHui - no mepe HeobXxoAMMOCTHU, MPU HATNYUKN 3arPA3HEHUI
lNpoBepka TepmoaaTymKa 53 Of4MH pas B roj,
BbINONHAETCA B C/lydae, eC/I NPU NPOBEPKeE BbIABIEHO
KannbpoBKa Tepmogatymka 5.4 HEeCOOTBETCTBME TOYHOCTU TEPMOAATYMKa Tpebyemomy
3HaYeHuto

5.3 [MpoeepKa TepmoaaTunKa

5.3.1 lna npoBepKn TepmoaaTymKa Heobxogmm 06pasuOBbIM TEPMOMETP, YKasaHHbI B Tabauue 8
HACTOALLLEro PYKOBOACTBA AU APYron, obecneymBaroLMii TaKYIO e NOorpeLlHOCTb U3MepPEHMUA.

5.3.2 HaxogAcb B pexumme OXWAAHWA MNoCAefoBaTe/IbHO HaXaTb Ha CEHCOPHOM AMCMNAee KHOMKMU:
[MeHio], [MpoBepka TepmoaaTtymKkal. [JanbHenwyo NPOBEPKY BbINONHATL B COOTBETCTBUU C
YKa3aHUAMM Ha aucnnee.

5.4 KanubpoBka Tepmoaatumka

5.4.1 KannbpoBKy BbINOMHATb TO/IbKO B C/y4yae, eCv NPy MPOBEPKE BbISIBEHO HECOOTBETCTBME MO-
rPEeWHOCTN TepMoaaTymMKka Tpebyemomy 3HaYeHuto. B aTom caydyae HeobxoauMMo 06paTUTbCA Ha
npeanpuATUEe-U3roToBUTEIb M NOAYYUTb NAPOAb AN AOCTyNa K GYHKUUM KannMbpOBKM Tepmo-
AaTymKa.

5.4.2 na KannMbpoBKN TepMOAaTYMKa Heobxoaum ob6pasLoBbIM TEPMOMETP, YKasaHHbIM B Tabauue 8
HaCTOALEro PyKoBoACTBa NN APYron, 06ecrneymBatowmii TaKyH e TOYHOCTb U3MEPEHUA.

5.4.3 Haxogacb B pexume OXMAAHWSA MNOC/NeAO0BaTe/IbHO HaXKaTb Ha CEHCOPHOM AWMCNAEe KHOMKW:
[MeHto], [HacTpoiku], [OTKpbITb AocTyn]. B nosBmuBIEMCA OKHE BBECTU NApPO/ib NOAYYEHHbIN Ha
npeanpuAaTMn-nsrotosntene. B okHe «HacTpolikm» p[onXKHa NOABUTbCA KHOMKa [3aBoackoe
MeHI0].

5.4.4 HaxaTb KHOMKY [3aBoAcKkoe meHto], B cTpoKke «TepmoAaTuMK» HaxKaTb KHOMKy [KanubposaTthb], B
NOABUBLUEMCA OKHe HarKaTb KHonKy [KanmbpoBaTb TepmoaaTuuK]. JanbHenwyo KanubpoBKy
BbINO/IHATb B COOTBETCTBMU C YKa3aHUAMM Ha AnUcnee.

5.4.5 Mocne BbINO/HEHUA KAaZIMOPOBKM M BbIXOAA B PEXUM OXMAAHMA MOCNeAOoBaTe/NIbHO HaKaTb Ha
CeHCOpHOM aucnnee KHonku: [MeHto], [HacTtpoiku], [3akpbITb gocTyn]. B noasmsemcs 3anpoce
«CoxpaHUTb pe3epBHbIe NapaMeTpPbl?» HaxKaTb KHoMKy [HeT].

6 XPAHEHUE U TPAHCINOPTUPOBAHMUE
6.1 XpaHeHue
6.1.1 YchoBna xpaHeHWA annapata B YacTM BO3AENCTBUA KAMMATUYECKMX GAKTOPOB [AOJ/IKHbI
cooTtBeTcTBOBaTH rpynne «JI» FTOCT 15150-69.
6.1.2 AnnapaTt A0/IKEH XPAHUTBLCA B 3aKPbITbIX OTaNAMBaeMbIX NOMELLEHUAX B YNAKOBKEe HA CTennarkax,
He noagepratoLwmxca subpaumam n ygapam.
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6.1.3 AnnapaTt A0/XKeH XpaHUTbcA npu TemnepaType Bo3ayxa oT 5 °C go 40 °C v OTHOCMTENbHOW
B/1TaXKHOCTM BO3ayxa He 6osiee 80 % npu +25 °C.

6.1.4 XpaHeHune annapaTa 6e3 ynakoBKKW He A0MNyCKaeTcs.

6.1.5 CpoK xpaHeHunA annaparta 6 ner.

6.1.6 AnnapaT KOHCepBMpYyeTCcA cornacHo BapmanTy B3-10 FOCT 9.014-78, BapMaHT ynakoBKu — BY-5.

6.1.7 Echn nocne pacnakoBblBaHWMA annapaT He NPUMEHANCA MO CBOeMy MNPAMOMY Ha3HayeHuio, TO
XPaHUTb ero Heobxoaumo B Yexae 13 nonnatuneHa FOCT 10354-82.

6.2 TpaHcnopTUpoBaHUe

6.2.1 YcnoBua TPaHCNOPTUPOBAHMA annapaTta B YacTW BO3AENCTBUA KNMMATUYECKMX GAKTOPOB AOMKHbI
COOTBETCTBOBATL rpynne ycioBui xpaHeHusa 5 (OXK4) no FOCT 15150-69.

6.2.2 Annapat paspellaeTca TPaHCNOPTMPOBATb BCEMU BUAAMMU TPAHCMOPTA B KPbITbIX TPAHCNOPTHbLIX
cpeactBax (aBMAUMOHHBIM TPAHCMOPTOM B OTAM/IMBAEMbIX FEPMETU3NPOBAHHbLIX OTCEKAax) Ha
Noboe paccrtonHue.
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NPUNOMKEHUE A. HACTPOUKA NPOrPAMMBbI PuTTY

Al O6wwme nonoxxeHusa

CTpaHuLa Nporpammsbl B CETU: KWWW.putty.org»

CcblnKa ana ckaumBaHusa: «http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe»

Mporpamma He TpebyeT YyCTaHOBKM M MOMKET bbITb 3anyLleHa cpasy Noc/e CKkauymMBaHuA. B AaHHOM npu-
Mepe noc/e CKaunmsBaHMA nporpamma nomeuieHa s nanky «C:\Program files (x86)\PuTTY». daktnuyeckoe
pa3sMellleHMe Nporpammbl onpeaenseTca yaobcTBom AanbHenwero Mcnoab3oBaHus.

A2 HacTpoiika nporpammbl

A2.1 OnpegeneHue nopta
Mepen HacTpoOIiKoM Nporpammbl TpebyeTca onpeaenntb Homep NopTa, K KOTOPOMY NOAK/OYEH annaparT.

Lna saToro Ha Knasuatype MK ogHOBpEMEHHO HaXKaTb KHOMKMU E] " — OTKpOEeTCcA nporpamma
«BbINONHUTBLY:

i

= BrinoaHuTe

— BeeguTe UMA NporpamMmel, NankW, AoKYMEHTa WK pecypca
WMHTepHeTa, KoOTOpbIE TPEBYETCA OTKPLITE.

QﬂcpblT -

El_il JTo F3gaHne 5‘_‘,",|'J,ET CO0343aH0 ¢ NP3agamMKi agMUHWCTPAaToRa

oK ) OTmena | | OBsop...

B TekcToBOM none HabpaTtb «devmgmt.msc» 1 HaxkaTb [OK] — oTKpoeTca ancneryep yCTPOMCTB:

=4 ducnetyep yorpoicrs o & %

Daiin  fJdedcteme  Bwg Cnpaexa
@z |m B HE & s

42 308-Kurochkin

E" Acronis Devices

b s DVD w CD-ROM gnckosoasl

> “Lg [DEATASATAPT koHTponREpEI

b - ¥ Universal Serial Bus devices

Lu Bugeoagantepe

-y AVCKOBBIE YCTPOHCTES

" -&| 3EBYKOEBbLIE, BWAED W UMPOELIE YCTPONRCTER
... Knaswatypel

l- KomneroTep

.---i Kontponnepe USE

> - KoHTpo/anepel 3anoMUHEHOLLWK YCTPORCTE
» B Monutops

" jn_{ MEILLKM W WHBIE yKE3LIBAHILLME YCTPORCTES
477 Moptel (COMu LPT)

[ Prolific USB-to-Serial Comm Port (COMEL
|- LI el g ey g e ey

5" USB Serial Port (COM3)

< Mopt npunTepa (LPT1)

i w5 NMocnegosatenshbid nopr (COML)

b = MNocTaewmk nedatn WsD

D Mpoueccopsl

I_T.P CeTeEblE 34anTeptl

----,"!"' CMETEMHEIE YCTPOWCTE
--~':’=~,J Yerpolictea HID (Human Interface Devices)
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B pasaene «MopTtbl (COM u LPT)» HaitTM HOMep NopTa, K KOTOPOMY NOAKAOYEH Kabenb: B cnyvae npe-
obpasoBatena TRENDnet TU-S9 nopt byaeT Ha3sbiBaTbeA «Profilic USB-to-Serial Comm Port (COMX)»,
roe COMX — Mckombii Homep nopTa. Mpu oTKAoYeHUN NpeobpasoBaTens oT pasbéma USB nopt npona-
OET U3 CNUCKa YCTPOMCTB, NPU NOAKAOYEHUN NOABMTCA BHOBb. CneayeT Bcerga NoAKAYaTh npeobpa-
30BaTeNb B OAUH M TOT e nopT USB, Tak Kak B NPOTUBHOM Cy4yae MeHAETCA HOMepP NOPTa U HAaCTPOMKY

I'IpM,CI,éTCﬂ BbIMO/IHATb NOBTOPHO.

Ecnm KomnbloTep 060pyn0BaH BCTPOEHHbIM MHTEpdericom RS-232 1 annapaT noakntovaetca 6es npe-
obpasosaTtens USB — RS-232, onpeaenntb HOMep NopTa MOXKHO TO/IbKO OMbITHbIM MyTEM, HAacTpaneas
nporpammy nociefoBsaTtesibHo Ha Bce nopTbl «COM» M3 CNMCKa YCTPOMCTB (B Ha3BaHMM NOPTa He A0/K-

HO npucyTcTBoBaTh «USB»).
A2.2 HacTpoWnKa noakntodeHuns

3anyctuTb nporpammy «PuTTY», 3a4aTb HAaCTPOMKM Ha BKAagKe «Session » Logging»:

ﬁ PuTTY Configuration

ZZ

Category:

—I- Session
Logaing

=)~ Terminal

- Keyboard

- Bell

- Features

= Window

- Appearance
- Behaviour
- Translation

- Selection
- Colours
= Connection

D:Mog'putty log

About

Ciptions contraling session loaging

@ Printable outp
All session output H packets

55H packets and mw data
Log file name:

Session logging:
MNone

Browse...

{Log file name can contain &Y, &M, &0 for date, &T for
time, and &H for host name)

What to do if the log file already exists:
Always ovenwrite it
Always append to the end of it

@ Ask the user every time

| Aush log file frequernthy

Options specific to 55H packet logging
| Omit known password fields
Dmit segsion data

| Cpen | | Cancel

-

«D:\log\putty.log» — nyTb XxpaHeHWUs AaHHbIX, NPUHATLIX C annapaTta. MapameTp MOXeT 6biTb U3MEHEH

npu HeobxogMmocTu.
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3a4aTb HAaCTPOMKM Ha BKAaaKe «Terminal»:

ﬁ PuTTY Configuraticn
Categony:

=I- Sgssinn Options controlling the terminal emulation

i ing Set various terminal options

B8 Temina
- Keyboard [¥] Autto wmp mode mrtlalh_.r an
- Bell

- Features
=I- Window
- ADPESENCE

- Behaviour |:| Enable blinking text
- Translation Answerback to “E:
- Selection PUTTY
- Colours

=I- Connection Line discipline options
Eata Local echo:
Trc:o-:-_.r @ Auto I Farce on " Force off
: HJE nn.at Local line editing:
- Hlogin @ Auto i Force on ' Force off
+- 55H
i Serial Remote-controlled printing

Printer to send AMSI prirter output to:

About Open J I Cancel

3apatb HacTpolKkKM Ha BKknaake «Window > Translation»:

#8 PuTTY Configuration Y
Category:
= Session Options controling character set translation
E I ) Loglglng Character set translation
eml(::board Repalachagcter set:
. el w -
- Fegtures ({Codepages supported by Windows but not listed here,
= Window such as CPB6E on many systems, can be entersd
.. Appearance manually}
- Behaviour
[ Treat CJK ambiguous characters as wide
.. Selection []Caps Lock acts as Cyrillic switch
- Colours : i i
e - Adjust how PuTTY handles line drawing characters
= Connection
.. Data Handling of line drawing characters:
P @ Use Unicode line drawing code points
Trc:x'_.' _ Poorman’s line drawing (+, - and [}
1 n?t " Font has ¥Windows encoding
- Rlogin " Use fort in both ANS| and OEM modes
- S5H ' Use fort in OEM mode only
----- Serial

[ Copy and paste line drawing characters a= lgggk

About Cpen I I Cancel
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OTKpbITb BKNagKy «Connection > Serial»:

ﬁ PuTTY Configuration

Category:

—I- Session

[ Logging
= Teminal

. Keyboard
- Bell

- Features
= Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours

—I- Connection

. Data

Options controlling local seral lines
Select a senal line

Serial line to connect to
Corfigure the serial line
Speed (baud)

Data bits

Stop bits

Parity

Flow control

| Open | | Cancel |

YKa3aTb HOMep nopTa, onpeaenéHHbIM paHee B NyHKTe A2.1 npunoxeHua (B npumepe 31o nopt COMS).
HacTpouTb ocTanbHble napameTpbl cOegUHEHUA:

Speed.....viviieieiieeeeee e, 19200;
Data bits .....ccevvvveeeeiiiiieeiiiiinnn, 8;
Stop bits wevveevieeeeeee e 1;
Parity oo, None;
Flow control ......cccceevvnnnnnnnenn. None

OTKpbITb BKagKy «Session»:

ﬁ PuTTY Configuration

: Logging

= Teminal

. Keyboard
- Bell

- Features

= Window

- Appearance
- Behawviour
- Tranglation
- Selection
- Colours

—I- Connection

. Data

- Prosy

- Telnet

- Rlogin

+- 55H

Category:

Basic options for your PUTTY session

Specify the destination you want to connect to

Senal line Speed
coma 19200
Connection type:

Raw Telnet Rlogin S5H

(0

Load, save or delete a stored session

Ccom_s_ 19200 )

Default Settings

Load
‘ Save
Delete

Close window on exdt:
Always Mewver @ Only on clean ext

| Cpen | | Cancel |

BbibpaTb TMN noakAtoueHus «Serial», aTb Ha3BaHWE COeAMHEHUIO B COOTBETCTBMMU C HOMEPOM NOPTA U

CKOPOCTbIO Nepeaayn AaHHbIX (B AaHHOM npumepe 31o « COM_8 19200») 1 HaxKaTb KHOMKY [Save].

3aKkpbITb Nporpammy «PuTTY».
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B cBo60oaHOM 06nacTh paboyero cTona HaxkaTb NPaBYH KHOMKY MbIWK, B KOHTEKCTHOM MEHI0 BblbpaTb
NYHKT «Co34aTb » APAbIK»:

Bug >
CopTupoeka 4
Ipynnupoeka >
OBHOBWTE

Hactpouts nanky...

o [an

bCT3BEWTE

BcTaeuTe ApAbIK @
OTHMEHHTE NEpENMEHOEAHIME CTRL+Z | & Toueunsiii pucynok

TekcToBbIA A0KYMEHT

i 3
O6umii ocTyn 1, Cwxartan ZIP-nanka

CeolicTea

OTKpOGTCﬂ Ananorosoe OKHO:

22
/o Co3aaTe ApAbIK
[nA Kakoro snemeHTa Hy>KHO Co34aTh ARAbIKT
3TOT MacTep NOMOT3ET CO3AaTE APbLIK, YKASEIBAHLLMIA HA NOKANEHBIE WK CETEBLIE NPOrPAMME],
alinkl, Nankw, KOMNeHTEPE! WK 3apeca B MIHTepHeTe,
"C:\Program Files (86)\PuTTY\putty.exe" -load "COM_8_19200" O6zop...
Ans npogonxedua HamMuTe kHonky “Janee”.
[ Janee ] Otmena
—

B TekcToBOM nosne HabpaTb MyTb K PAcnoNOXKEHUIO NPOrpaMmmbl M 4yepes npoben napametp «-load
“COM_8 19200”», rne «COM_8 19200» — Ha3BaHMe COeANHEHUSA, COXPAaHEHHOIO NPM HaCTPOMKe Npo-
rpammbl «PUuTTY». HasBaHWe coeanHEHUA A0MKHO ObiTb 3aKNH0YEHO B KaBbluKW. Ecan B NyTn pacnono-
YKEHUA NPorpammbl ecTb NPob6enbl, TO NyTb TaKXKe HEOHXOAMMO 3aK/TOUYUTL B KaBblYKW. B gaHHOM npu-
Mepe B TEKCTOBOM Mone BBegeHo 3HadyeHune «”C:\Program Files (x86)\PuTTY\putty.exe” -load

“COM_8_19200"».
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HaxaTb [[lanee] — OTKpoeTcA cneaytoLLee OKHO:

@ # Co3pate ApbIK

Kak HazeaTb APAbLIKT

SrELITE MMA Ap BT
TEPMKUHAN

HToBel CO343Th APABIK, HaxXMKUTE kHoNKy "ToToBD",

@ OTtmeHa |
e

B TekcTOBOM MNOJIe BBECTU HAa3BaHMe APAblKa, y,ﬂ,O6HO€ AanA ,u,aaneﬁLuero nPpUMeHeHnA. B gaHHOM npu-

Mepe AaHO Ha3BaHMe KTePMUHaN».
HakaTb [[0TOBO] AN1A 3aBEPLUEHNA HACTPOMKKN APbIKA.
Tenepb nporpamma PuTTY MosKeT 6biTb 3anyLieHa ABOMHbIM LLENYKOM MO AP/IbIKY:

BB COMS - PuTTY

[

MpW NogKNOYeHMM annapaTta M 3anycke nepenayun B OTKPbIBLIEMCA OKHe ByayT BbIBOAUTLCA NMPUHMMA-
emMble faHHble. OHM aBTOMATUYECKM COXPaHAIOTCA B Gai, yKa3aHHbIMA NPy HAaCTpPOMKe coegnHenma. Ana
3aBepLleHMa NpMEma AaHHbIX 3aKpbITb Nporpammy PUuTTY KHOMKOM [X] B BepXHEM NPABOM Yray OKHa.



