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NOACUCTEMA BECMTPOBOAHOIO UHTEP®ENCA

MNoacuctema 6ecnpoBoaHoro MHTepodeiica (ganee NMBU) npeaHasHavyeHa Ana aBTomaTtv3auum paboTbl
NabopaTopumn KOHTPOS KavyecTBa HeTENPOAYKTOB.

MNBWUN peannsyeT cneayrowme GyHKUUN:

— aBTOMaTu4yecKaa nepepgada Ha MK pe3ynbTaToB UCNbITaHMI C aNNapaTos, HAXOAALMXCA B
nabopatopuu no 6ecnposoagHomy KaHany cBasu (ctaHaapT IEEE 802.15.4/ZigBee);

—  HaAé)KHoe XpaHeHMe NoJIy4eHHOM OT annapaToB MHGOPMaLUM B eauMHON 6ase AaHHbIX;

—  yAobHoe, cTaHAApTU30BaHHOE NpeacTaBieHne MHGOPMALLMKN NONb30BaTeNtO (B TabaANYHOM,
rpadpuyeckom, ne4aTHOM BUAE);

—  npepocTaBneHune cpeacts gnsa 3GPeKTUBHON paboTbl ¢ pe3ynbTaTaMm UCNbITaHWUW, CPEACTB AN
pacyéTa TOYHOCTHbIX XapPaKTePUCTMK NO CTaHAAPTHbIM METOAAM.

MNBN obecneunsaeT cBA3b Ha paccTosaHUM Ao 100 m B nomelleHMun, Bce annapatbl AunmeA® moryT 6biTb
06beANHEHbI B € ANHYIO CETb.

Annapatbl Aunme/® oCHaleHbl NPOrpammHo-annapaTHbIMK CpeacTBamK, obecneynsalowmmm paboTty
annaparta c NN

Ona paboTbl cnmctembl HeobxogmMmo npuobpecTn U ycTaHoBUTH pagnomogem ¢ USB uHTepdelicom um
nporpammHoe obecneyeHne AnA NePCOHaNbHOro KomnbtoTepa. MporpammHoe obecneyeHme BKAOYAET
B cebs gpansep paguomogema v nporpammy AunmeA®-INHK.

Pe3ynbTaTbl UCMbITAHUI aBTOMATUYECKM NepeaatoTca B 6a3y AaHHbIX, YTO YNpOLWaeT JOCTYN K AaHHbIM U
rpaduKkam, nNO3BONAET MOBbICUTb KayecTBO PaboTbl, a TakKe M3baBnAeT OT OO/bLUMHCTBA PYTUHHbIX
onepauuit.

1 3a gononHuTenbHo nHdbopmaumein obpauaintecs no ten. (347) 284-44-36, 284-27-47.



AO BCKb «HedTexmmaBTromaTuka»
CoBpemeHHble annapaTbl g1 KOHTPOAA KayecTBa HePTENPOAYKTOB

Bnarogapym Bac 3a npuobpeteHne M ucnonb3oBaHue _Auumel® Kpuctann-21 — annapata gns
onpeaeneHma TemnepaTyp NOMYTHEHUA, HAYaNa KPUCTANAN3ALUM U 3amep3aHuA.

AO BCKB «HedTtexmmasTomatmka» ¢ 1959r. npomsBoanT M NOCTaBAseT annapaTbl ANA KOHTPOAA
KayectBa HedTenpoayktoB B nabopatopum 3aBOAOB, a3pPONOPTOB, NPEANPUATUN  TOMJUBHO-
JHepreTMYeCcKoro KommnJsaekca.

Hawwn annapatbl peanusytor CTAHZAPTHBIE METO/DbI, npownn MeTpONOrnyeckyto atTectauuto,
BKAOYeHbl B MW 2418-97 «Knaccndumkauma U NpUMeEHEHUE TEXHUYECKUX CPEeACTB WCMNbITaHWUN
HedTenpoaykToB» U cooTBeTcTBytowMe FOCTbI KaK cpencTBa peannsaumm MeTof0B KOHTPOIA KayecTsa.

B annapatax npeaycMoTpeHbl cneuuasnbHble pelleHusa, MNo3BOJAWME pPeasn3oBbiBaTb Kpome
CTaHAAPTHbIX MEeTOAO0B M MeToAbl ANA BbINONHEHWA MUCCNefoBaHWM, 4YTO OCOBEeHHO Ba*KHO npu
pa3paboTke HoBbiIX BMAOB npoaykumn. AO BCKB «HedTexmmaBTOMATMKa» MNPUMEHAET HOBeWlwune
TEXHO/IOTUM U KOMMNOHEHTbI AN obecnevyeHns cTabuibHO BbICOKOFO KayecTBa annapaTos, y406cTBa mx
3KCnAyaTaumm, C Lenblo COKPaWEeHUA 3aTpaT BPeMeHM Ha UCMNbITaHWA M NoBbiWwWeHUA 3GGEKTUBHOCTH
Bawew paboTbl.

B npnobpeTéHHOM Bamu annapate NnpuMeHeHbI y4yline JOCTUNKEHWUS B pa3paboTke nsgennii JaHHoro
™na:

e COBpPeMeHHOe MUKPOMPOLLECCOPHOE YCTPOMCTBO YNpaBAeHus;

® UBETHOW rpadMyecKMin AUCNAEN C CEHCOPHbIM YNPaBAeHMEM N CUCTEMA CaAMOAMarHoCTMKM annapara
NoBbILWAOT yA06CTBO Bawen paboTbl, a TaKKe NO3BONAIOT COKPATUTb BPEMA Ha OCBOEHME annapaTa;

® BbICOKOCTabU/bHbIE AAaTYMKM TEMMEPaATYpPbI;

® aBTOMAaTUYECKUI KOHTPO/Nb MapamMeTpoB BO BPEMS MCMbITaHWUA Npobbl, a TaKXKe nepegaya MX Ha
nepcoHanbHbIN KOMMblOTEP Mo 6ecnpoBogHoOMY MHTEepdeNcy, nnm yepes nHtepdeinc RS-232;

® COXpaHeHWe B MaMATU Pe3y/IbTaTOB UCMbITaHWI;
® pPEXUM aBTOMATUUYECKOIO CHUXKEHMA SHEePronoTpebneHnsa 1 Wwyma no OKOHYaHMIO UCTbITaHUS.
3a gononHuTenbHoM MHPopMaumen obpalanTecs no Ten. (347) 284-44-36, 284-27-47, a TaKKe K HalleM

CTpaHuLEe B ceTU MHTepHeT: http://bashnxa.ru
Aapec aneKkTpoHHOM noytbl: info@bashnxa.ru


mailto:info@bashnxa.ru




COAEPXAHUE

1 CMIUCOK MPUHATDBIX COKPALLEHUM ........ooeeeereeereeeieeeeeseeesseeseessesssssssssssesssssssesssesssssssssssesssessessnes 2
2 ONMUCAHMUE U PABOTA ANTIAPATA ....iiuiiiieiiitniitieiirassitsssiisessissssstessisrssssssssssssssssssssssssssssssssssnssss 2
2.0 HABHAUCBHMIE ..ottt e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaans 2
2.2 TEXHNYUECKME XAPAKTEPMCTUKM ceeiiiiiiieeeeeeeeeeee e ee e e et e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaeaaaaaeaaaaaaeaeaeaeans 2
2.3 YCTPOMCTBO M PABOTA AMMAPATA eeeeurreeeerurreeeeaiurreeeasisseeessaseeeessssseesssssssesssssssseessssssseessssssesssssssseessnnns 3
3 NOATOTOBKA K SKCTIUTYATALMMU ......ceeiieiiiiiitiiireirieisriei e reesssrsassssas s ssasssenssssenssssanssssnnses 8
3.1 TPEOOBAHUA K MECTY YCTAHOBKM .uuvveeeeeiireeeeeiuteeeeaaasreeesassseeeeasssssesaaasssssessssssessssssseesasssssesssssssesannns 8
3.2 BHELUHMI OCMOT c.uuuvriirieeeesesaieutereeeeesesssaasssaneeesesssasanssersessesssassasssssnssssesssamansssesessessssssanssssensesesessnnnnes 8
3.3 OMIPOBOBAHME....c...uuiveeeeeiiteeeeetteeeeesitteeeesaatteeeeaasteeeeaasaeeeeaasstseeeaassaeeeaasseaaeeasssaeeseanssseesannseeeesassnnesannes 8
4 UCTMOJIb3OBAHMUE MO HASHAYEHMUIO .....c..iieiiiieiiiiiiieiiriinrisi e s s s re s ssase s snasanes 9
4.1 JoNONHUTENBHOE 0O0PYAOBAHNE N MATEPUAMDI «eveeeeeerreeeeeireeeeeirtreeeeisreeeasssseeesssssseesssseseesssseeeens 9
4.2 SKCNNYATALMOHHBIE OTPAHUMUEHMA ....eeeiiieieeeeeeeieiiiteeeteeeeeseaanrebeeeeeeeessannsaeeeeeeessasaannnrseaeeeesssssnnsrnneens 9
4.3 MOArOTOBKA NMPOBOBI K MCTIBITAHMED .eeuevvreeeeirieeeeatreeeeasasseseesasssseesssssssesesssssssssssssssessnssssesssssseessnsssens 10
4.4 MNoaroToBKa annapata K MPOBEAEHMIO NCTIBITAHMEA .ccevvvrruuuiereeeeereeriniiieseeeeereenmmnnssseseeseemmsmnsssesesanes 11
4.5 MNpoBegeHne NCNbITAaHNA B aBTOMATUHECKOM PEMKMME .cvvvuueeeeeeiererrrriiiereeeeereemmmnnensesseseeemmmmnsnseseseees 16
4.6 MNpoBeaeHNE UCTIBITAHNA B PYHHOM PEMKMME . ..uuuuuereeerereerruiiierseeeerersmmnsissseesessemmmmmsssssssssemssmnsnsssesseees 22
4.7 O6PabOTKA PE3YNIBTATOB MUCTIBITAHMSA ...vveeeeeurieeeeeireeeeesirreeeeeisteeeeessseeeeessssseeesasssesesssssesesassseessnnssens 23
4.8 3aBEPLUEHME PADOTBI AMMAPATA .uvvrreeeirrreeeeirrreeeeitrreeeasireeeeaasseeeesasseeessssseeesssssssessssssseessssseessssssees 26
4.9 MNepeyeHb BOZMOMKHBIX HEMCMPABHOCTEM ceeeeeieeviiiieeeeeeeeieirtreeeeeesssesinssseneesesesesssnsssseseeeesssessnssssnnnes 26
4.10 [1eNCTBUA B SKCTPEMANBHBIX CUTYALMAX ceeeeereiurrrrrreeeeeeeiaunrerreeeeesesesasssssessesesesassssssessssssssessnsssssnees 28
5 TEXHUYECKOE OBC/TYHUBAHMUE.........ccuuriiiiiiiiiiiiiiiieintii e rnes e ssee e seas s e nasesenes 28
5.1 [LONOAHUTENBHBIE MATEPMAIIBL.ccceiiiiieieiitiieeeeieeeeeee et et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeeaeeaeaaeaaaeteeaaeaeaaeaeeees 28
5.2 O6WWmMe YKA3aAHUA U MEPbBI BE30MACHOCTM ..eeeerurrieeeiririieeeeirreeeesisseeeeessseeesssssseesssssseeesssssseeesssssseessnnns 28
SR B N (=T T =Y T o 1= o - T L1 USRS 28
5.4 TIPOTUPKA MOBEPXHOCTU [MCTIIEA coeeveieeeieeeieieeeeeeeeeeee et et ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeaeeeeeaeaeeeaaeaeeaeeaeeeeeeeees 29
5.5 KannbpoBKa AaTUMKA TEMMNEPATYPDI BAHM.cciiueviieiiiiiiieceiiieeeesieee e eeitee e s ssree e e e sareeesssssaeeessareeeesnns 29
5.6 KannbpoBKa AaTUMKA TEMNEPATYPDI MPOLAYKTA weeeerrurrrreeeirreeeesirrreeeessreeesssssseeessssseeesssssseessssssseessnns 30
5.7 Kannbposka 1 nonpasKa TeMNEPATYPbI MO TCO ....ccoiiiiiieeiee ettt e e eeerrreee e e e e eesnarraeeeeeeeens 31
5.8 OUMCTKA KOMKYXOB OT BATPASHEHMM ceeeveeeeeiiiiirreeeeeeeeeeiiiirreeeeeeeesiesistseeessesssessassssesesssessessssssssssseesses 32
5.9 HacTpOMKa JETEKTOPOB KPUCTAIIIOB.....cceieurrrreeeeeeeeeenisrrreereeeeessesssrsesesseessemsssssssesssesessensssssssssseesses 32
6 XPAHEHUE U TPAHCIIOPTUPOBAHMUE.........c...ooeuiiiaiiiniiieintiinenss e rees e sneseseaesseassanasesenes 33
L A o =Y =] 1 T 33
SO A I o T [ ol [o o ] e o] == = 1S 34
NPUNOXEHUE A. UHTEPDEMC MOJIB30OBATE/IA ......eeeueeueereereeeersecseessessesseesesssessessessessessssssssssenens 35

NPUNOXKEHUE B. MEPEAAYA JAHHDBIX TTO RS-232 ....c.oieeiirimiiiiniiiieinteninininieeinenineesieesinenn 47



2 AUD 2.772.025 P

PykoBOACTBO MO 3KCN/ayaTauMM COAEPMKUT CBEAEHUSA O KOHCTPYKUMW, MpUHUUNE AOeNCTBUSA,
XapaKTepucTukax annapata AunmeA® Kpuctann-21 vn ykasaHua, Heobxoanmble ANs ero NpaBuUIbHOW U
6e3onacHol aKcnayaTaumu.

1 CMUCOK MPUHATDIX COKPALI.I,EHI/Iﬁ
Annapat —annapat _Aunme/A® Kpucrann-21.
MK — nepcoHanbHbI KOMNbIOTEP.
MNBU — noacuctema 6ecnpoBogHOro nHTepdeica.
tHK — TemnepaTtypa, PUKcMpyemasa Npm CHUKEHUM NPO3paYHOCTU NPobbl B npoLecce Kpuctanausaunmn. Moxet
COOTBETCTBOBATb KaK TeMnepaType Hayala KPUCTaNAM3aLmm, Tak U TeMnepaType NOMYTHEHUSA.
t3 — TemnepaTypa 3amep3aHuna, GUKCMpyemas Npu BOCCTAaHOBAEHMM NPO3PAYHOCTM NPOobbI.
tmin — MMHMMaNbHAA TemnepaTypa, A0 KOTOPOI oxaaamaack Npoba nepes camopasorpesom B npolecce
KpUCTannmsaumu.
tmax — MaKcMmasibHan TemnepaTypa, 40 KOTOpoi pasorpenacb npoba npu NoSBAEHUN KPUCTANNOB.

2 ONMUCAHUE U PABOTA ANNAPATA
2.1 Ha3sHaueHue

Annapat nabopaTopHbI aBTOMaTUYECKUIA AunmeA® Kpuctann-21 (B fanbHelwem annapat) U3roTossieH

cornacHo HTBP.441336.101 TY, ABnfeTca wWcnbiTaTeNbHbIM 060pPYAO0BaHMEM HACTO/IbHOMO TUMa U

npeaHasHayeH AnAa onpegeneHna Temnepatyp NOMyTHEHMA, Havyana KpucTanausaumm n 3amepsaHus B

COOTBETCTBMU CO CTaHAAPTaMM:

FOCT 5066 — TonauBa moOTOpHble. MeToabl onpegeneHna Temnepatyp MNOMYTHEHMA, Hadana

KpUCTannmsaummn n samep3aHus;

e [OCT 53706 — Tonnunea aBnaumoHHble. MeToa onpeaeneHua TemnepaTypbl 3amep3aHuns;

e [OCT 18995.5 — lpoayKTbl XMMKUYECKMe opraHndyeckne. Metoabl onpegeneHma TemnepaTtypbl
Kpucrtannusauum,

e |SO 3013 — Petroleum products — Determination of the freezing point of aviation fuels;

e ASTM D2386 — Standard Test Method for Freezing Point of Aviation Fuels.

NMPUMEYAHUE

Annapam onpedensem memnepamypy NOMyMHeHUA 0 U3MEeHEeHUI Mpo3payHocmu monauea. aHHsil
memoo pabomaem c Ou3esnbHbIM MOMN/AUBoOM, HO HerpuaooeH 04 onpedesneHus npumeceli Ou3enbHo20
mornsuea 8 KepocuHe.

2.2 TexHUYECKME XapaKTEPUCTUKN

2.2.1 3KcnnyaTauMoHHbIE XapaKTEPUCTUKM annapaTa yKasaHbl B Tabaumue 1.
Tabanua 1 — IKcnayaTaLMOHHbIE XapPaKTePUCTUKM

Mokasarenb EAvHULa 3HayeHue
M3mepeHua

JnanasoH TemnepaTyp UCMbITaHUA °C oT-95 000
HanpakeHue ceTn NnuTaHmA B ot 187 po 253
YacTtoTa cetn nuTaHuA My, ot 49 no 51
MoTpebnaemasn MOLWHOCTb B PEXUME OXKUMAAHUSA, He Bonee Br 35
MNoTpebnaemasn MOLWHOCTb B PEXMME UCNbITAaHUS, He Bonee 1000
TemnepaTtypa OKpyrKatoLLen cpeapl °C ot 10 go 35
ATmocdepHoe gasneHue MM pPT. CT. ot 680 go 800
OTHOCUTeNbHaA BNaXKHOCTb Npu +25°C, He bonee % 80

2.2.2 Macco-rabaputHble XxapakTepuUCTMKM annapaTa yKasaHbl B Tabsuvue 2.
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Tabnvua 2 — Macco-rabaputHble XapaKTePUCTUKN

XapaKrepuctuka EAunmua 3HaueHue
M3mepeHus
Macca annaparta, He 6onee Kr 15
Pasmepbl annapaTa (LWMpmMHa X BbICOTA X rNybuHa) MM 466x688x305
Macca annapaTa B ynakoBKe, He bonee Kr 30
Pa3mepbl annapaTta B yNaKoBKe (LMPMHA X BbICOTA X rybuHa) MM 650x810x440
2.2.3 TOYHOCTHbIE XapaKTepPUCTUKM annapaTa yYKa3aHbl B Tabanue 3.
Tabanua 3 — TOYHOCTHbIE XapPaKTEPUCTUKM
MNokasatennb EAvHMUa 3HauyeHue
M3mepeHus
To4HOCTb M3MepeHUa TemnepaTypbl 6aHu °C 1,0
TOYHOCTb M3MepeHUA TeMnepaTypbl NPOObI °C 1,0
JWNCKPEeTHOCTb BblAaBaeMoro pesyibTraTa tHk, t3, tmin, tmax °C 0,1

TOYHOCTHbIe NOKa3aTenn annapata COOTBETCTBYHOT Tp86OBaHVIF|M, YKa3aHHbIM B CTaHAapTax, no
KOTOpPbIM NPOBOAATCA UCMbITAaHUA.

MpepnpunatTUe-U3roTtoBmTeNb rapaHTupyert HEN3IMEHHOCTb TOYHOCTHDbIX XapPaKTEPUCTUK,
noarsepXAeHHbIX Npu ﬂepBMHHOl)'I aTrectaunmn nocne TPaHCNOPTUPOBKMN.

2.2.4 ABTOMATM3NpPOBAHHbIE PYHKLMM annapaTa
2.2.4.1 ABTOMaTMYECKOE NPOBeAEHNE UCMbITAHUN:

e aBTOMAaTM4YECKOE W3MeHeHWe TemnepaTypbl 6aHWM BO BpemA MNpPOBEeAEHMA UCMbITaHWUA AnA
noaAepaHusa pasHOCTM TeMNepaTyp MeXKAy NPOoAYKTOM U BaHel;

® JaBTOMATUYECKaA OCTaHOBKa UCNbITaHWUA,

e duKcauma 1 3aNomMHaHMe TemnepaTyp KPUCTanIM3aumMm (NOMyTHEHMSA), 3aMmep3aHus, tmin, tmax.
Bo Bpems MCMbiTaHUA Ha AWUCNNel BbIBOAATCA TEKyLME YCNOBMS MCMNbITAaHWA, MOKa3aHWA [aTyMKa
TemnepaTypbl 06pa3La, NOKasaHWA AaTyMKa TemnepaTypbl 6aHWN, NPO3PaYHOCTb, POCT TEMNEPATYPbI.

2.2.4.2 ABTOMaTMyecKas 610KMPOBKA U CUFHANIN3aUMA NPU HENPABU/bHbIX AENCTBMAX NONb30BaTENA
WAW NPU HEUCMPABHOCTAX OTAE/NbHbIX Y3/10B (NoApPo6HOE onucaHMe coobLLeHMn NPUBEAEHO B
nogpasgenax 4.9.1 Ha cTpaHuue 26 1 4.9.2 Ha cTpaHuue 26).

2.2.4.3 XpaHeHue go 512 pe3ynbTaToB UCMbITaHWIA. B pe3ynbTaTe UCMbITaHMA COAEPKATCA cneayrowme
napameTpbl: METOA UCMbITAHUA, PEXUM, BPEeMA 3aBepLUEHUA UCMbITaHUA, OXKnaaemasn tHK,
nonb3oBaTesib, HAMMEHOBaHWe NPOAYKTa, tHK, t3, tmin, tmax.

2.2.4.AMNepepaya pe3ynbTaToB UCMbITAHUI Ha NePCOHaNbHbIN KoMMbloTep Yepe3 RS-232, ninbo yepes
cuctemy becnposogHoro uHTepdelica.

2.3 YcTpoiicTBo 1 paboTta annaparta

2.3.1 KoMNNeKTHOCTb MNOCTaBKMU

1) Annapat _1unmeA® Kpuctann-21 AP 2.772.025.

2) 3KcnayaTauMOHHble LOKYMEHTbI:

e PykoBoAcCTBO NO 3KcnayaTaumu AU 2.772.025 P3;

e T[lacnopt AUD 2.772.025 INC;

e [lporpamma u metoamKka atrectaumnm AUD 2.772.025 MA.
3) KomnneKT npuHagnexHocTeun.
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2.3.2 O6wumii BuA,

O6wmin BMA annapaTa NoOKasaH Ha pucyHke 1.

Ha pucyHke 1 nsobparkeHbl OCHOBHbIE 3/IEMEHTbI annapaTta. Annapar BkatoyaeTca Tymbnepom «CeTb» 3,
pacnonoXeHHbIM Ha OCHOBaHUM 5. OCHOBAHWE YCTAHOBAEHO Ha Peryimpyembix MO BbICOTE HOXKax 4.
Aucnnen 2, COBMELLEHHbIA C CEHCOPHbIM 3KPaHOM, CAYXUT ONA ynpaBaeHUA annapatom. Pasbém RS-
232 (nosuuma 8) npeaHasHayeH ana ceasm c K. B 6no0ke ynpaBneHus 1 pacnosioxeHa nnata
ynpaBneHna n 610K nNuTaHMA annapata. B 6noKe oxnaxaeHusa 6 pacnonoxeH oxnagutenb. Bnok
TEXHONOTMYECKUI 7 aBnaeTca cbemMHbiM. CBETUNbHMK 9 No3BOAAET NoACcBeYnBaTb NPOOUPKY, KOraa OHa
HaxoAamuTca cHapyXu. Tymbnep «CBet» 10 BKAOYAET CBETUNbHUK B C/ly4ae HEOOXOAMMOCTMU.

10 - Tymonep «(bem»

7 - b/oK mexHonozZuYeckul

\

9 - (BemunbHuk \\\\\ﬁj

e
-

6 - b/iok ox/axdesus \\\\\\\\\\

1 - brok ynpabrexus

2 - lucnneu

——

8 - Pasvem RS-237

\

J - Tymonep «(emby

4 - Pezynupyemsie Hoxku - i;;//
5 - Ocwobawwe ~————

PucyHok 1 — Obwmnii BuAa annapaTa

2.3.3 baok oxnaxaeHus

BHewHW BMA, 610Ka oxNaxKAeHUA NOoKasaH Ha puUcyHKe 2. B 6aHto 1 norpyxaetca Konba ¢ npoayKTom
nepes nNpoBeAeHMEM WUCMbITaHMA. Hanpasnsawowme 2 CcAyXKaT A4AA NPaBUAbHOM  YCTaHOBKM
TexHosormdyeckoro 610Ka B 6aHto neped ucnbiTaHnem. Hanpasnsowme 3 HeobxoaAnMMbl ANA YCTaHOBKMU
6/10Ka TEXHONOTMYECKOTO CHapYXU MeXAy UCMbITaHUAMMU.
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Z - Hanpabnawwue ang ycmarHobky
O/10KA MexXHO/I02UYeckozo bo
bGpema ucnbimanus 7 bayg

7 - Hanpabrswuwve dng yomarobku
D/I0KA MEXHO/IDZLYECKOZ0 MEXTL
UCTIBIMAaHUSMU

PucyHoOK 2 — bnoK oxnaxkaeHua

2.3.4 BNOK TeXHONOornM4yecknin

T-Pywa 7 6 - Kpeiwka

J - famyux memnepamypsl npodykma

4 - Mewanka

2 - Hanpabnavuve

d

C

PucyHOK 3 — BNOK TeXHO/1I0rM4YecKui

BNOK TexHoNormyecknin (pUcyHoK 3) cocTouT M3 pyykM 1, HanpasBAsOWMX 2, AaTyMKa TemnepaTtypbl
npoAyKTa 3, Mewwankun 4, NpobupKn 5, KpbILWKK 6.

Pyyka 1 npepgHasHayeHa pAns w3Bne4YeHMA 6NOKA TEXHONOTMYECKOro M3 6/10Ka  OXNaxKaeHwus.
HanpasnsawlLme 2 No3BoNAOT NPaBUIbHO YCTaHABAMBATb 610K TEXHONOTMYECKUI B BIOK OXNnarKaeHusa
BO BPEMA MCMbITAHUA U KPEnuTb €ro CHapYyXM MeXAYy MCNbiTaHuAMU (pUcyHKM 1 n 4). KpbiwKa 6
CHMMaETCS TONbKO NPU HEOBXOAMMOCTM pasmeLleHna 06pasLOBOro AaTyMKa TemnepaTtypbl.
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PucyHoK 4 — PacnonokeHne 610Ka TEXHONOFMYECKOTro MeXay UCNbITaHUAMM

Ha pucyHKe 4 cTpenkamu MOKas3aHO, KaK MNpPaBUAbHO M3BAEKaTb O/I0OK TEXHONOTMYECKUN Mexay
ncnbliTaHnamu. MpaBuabHoe pacnonoXKeHne 610Ka TEXHONOMMYECKOTO BO BPEMA UCMbITAHWA MOKA3aHOo
Ha pUCyHKe 1.
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2.3.5 Bupg annapaTta c3agu
Ha pucyHKke 5 nokasaH Bug annapara c3aau. lNposog 1, naywmin ¢ 610Ka TEXHONOrMYECKOro, NOAKOYEH
C NOMOLLbIO pa3bema 2 K rHe3ay B 3aZHel 4acTu annapara.

NPUMEYAHUE
Paszvem noOKno4ame mosibKo rpu 8bIKAOYEHHOM HANPAXEeHUU NMUMaHUa annapama.

[ Jmm
[ Jomm
MIGEH .Ilﬂﬂﬂﬂﬂﬂﬂl[ﬂlﬂ[lllﬂllﬂﬂﬂ
I

PucyHoK 5 — Bupg annaparta c3aau

2.3.6 Bug ocHOBaHWA c3aam

Ha 3agHelt cTeHKe OCHOBaHUA (PUCYHOK 6) HaxoaAaTca: KabenbHbi BBOA, 1 ANA WHYpa NUTaHWUA, Knemma
«3emna» 2 gnAa 3a3emneHua annapaTa, gepXaTtenu npegoxpaHutenei 3, pasvem RS-232 4, otBepctue
ANnAa aHTeHHb! NMBU 5.

4 - Pasvem RS-232 7 - flepxamenu 2 - Knemma «3emnsy
) npedoxpanumesey

5 - Ombepcmue dng F , | / ©) 7 - KaverbHeit
anmenrsl b N— 5 [ﬁ bbod 7

PUCYHOK 6 - Bug, oCHOBaHMA c3agm

NMPUMEYAHUE
BHewHull 8ud annapama moxcem He3Ha4YumesibHO omsau4amecs om uszobpaxceHull, npusedeHHbIX 8
0aHHOM pyKosoocmae.
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3 NOArOTOBKA K 3KCNNYATALUU
3.1 TpeboBaHuA K MecTy YCTAaHOBKMU

3.1.1 KoHCTpyKUMA annapaTta npeanonaraeT HaCTO/AbHYIO YCTaHOBKY.

MecTo yCTaHOBKM A0/IKHO YA0BAETBOPATb C/IeAYIOWNM TPeboBaHMAM:

® B MecTe YCTaHOBKW AonycKaeTca Bubpauma yactoton ot 5 go 25 'y c amnautyaoii He 6onee 0,1 mm;

npu Bblbope MecTa YCTAaHOBKU ANA YBENMYEHUS CPOKa CNyKObl annapaTta HEOHXOAMMO UCKNHYUTD

nonagaHue NPAMbIX CONTHEYHbIX Iy4en Ha gucnnen;

® [0/I)KHO ObITb UCKNOYEHO BO3A4eNCTBUE TPACKWU, yAApoB, BUMOpaAUMNA, BAUAIOWMX Ha HOPMA/bHYHO
paboTy annapara;

® [OBEPXHOCTb YCTAaHOBKU A0/XHa OblTb TOPM3OHTA/IbHOM, B MNPOTMBHOM CJlyyae, BpaLLEHUEM
peryanpyembix HoXekK (pucyHok 1 Ha cTpaHuue 4) HeobxoamMmo A06UTbCA TFOPU3OHTaNIbHOrO
NONOKEHWA annapaTta C NOMOLLbH YPOBHS.

3.1.2 Ecam annapat akcnayaTupyetca coBMmectHo ¢ MNBUY, noaknounTb K pasbémy, YCTaHOBAEHHOMY B
oTBepcTue anA aHTeHHbl MBU (pucyHOK 6 Ha cTpaHuue 7), aHTEHHY U3 KOMMIEKTa NPUHAANEKHOCTEN.

3.1.3 Po3eTka 06LLeeBpOnNenckoro ctaHAapTa, MCNonb3yemas A4 3anuTbiBaHWA annapaTa, A0JXKHa
MMETb 3a3eM/IeHME Ha WNHY «3eMAY.

3.1.4 Knemmy 3a3emneHunn (PUCYHOK 6 Ha cTpaHuue 7), NOAKNOUYUTD K BHELUHEN 3a3eMASAIOLLEeN WKHe.

3.2 BHeLwHUiA ocmoTp

BHUMAHWUE
locne sHeceHus 8 omarnausaemoe nomeuwjeHuUe U3 30Hbl ¢ memnepamypoli Huxce 10°C, sbidepramo
annapam 8 yraxkosKe He meHee 4 u.

- I'Iepe,a, Ha4Ya/10m 3KCnayaTauunm annaparta HeO6XO,£I,VIMOZ

e 0cBO6OOAMTL annapat OT YNaKoBKM;

® MPOBEPUTb KOMMNEKTHOCTU NOCTaBKW;

e BbINO/IHWUTbL BHELUHMIA OCMOTP annapaTta Ha HaZinYne NoBPEXAEHUN;
® POBEPUTb HaZIMUYME COMPOBOANUTENBHOMN AOKYMEHTALUMN.

Ha Bce obHapyKeHHble gedeKTbl COCTaBNAETCA COOTBETCTBYHOLLMIA aKT.

3.3 Onpo6oBaHue

3.3.1 MogKnouMTb annapaT K CeTU MUTaHuA, BKAYUTL ero Tymbnepom «CeTb» (pucyHok 1
Ha cTpaHuue 4).

3.3.2 lNocne BKAOYEHMUA annapara, Ha gucnaee NoABAAETCA OKHO, MOKa3aHHOe Ha PUCYHKe 7.

! MocraBnserca no oTAe/IbHOMY 3aKa3sy
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AQ BALWWKUPCKOE CNEUMANEHOE KOHCTPYKTOPCKOE EHOPO

HEQPTE ABTOMATUKA

NMuutell® Kpuctann-21
Annapat aBToMaTMyecknin ana
onpeneneHnsa Temnepartyp nomyTHEHUS,
Hayana KpucTannusauum n samep3aHus

TenedpoH: (347) 284-27-47

Dakc: (347) 284-35-81
E-mail:  info@bashnxa.ru
Caur: http://www .bashnxa.ru

Appec: 450075, r.¥Yda,
npocnekt Oktabpa, 0.149

PucyHoKk 7 — OKHO, noAasAadAloLuLeeca nocae BKAKYEHMA annapaTa
Mepexon B OKHO OXMAAHMA BbINONHAETCA MO HAXATUIO Ha CEHCOPHbIM 3KpaH, IMB0 aBTOMATUYECKM.
4 NCNOJ1IbBOBAHUME NO HA3HAYEHUIO
4.1 fononHuTenbHoe obopyaoBaHME U MaTepUuanbl

B Tabnunue 4 npuseneH nepeyeHb AOMONHUTE/IbHbIX MAaTEPUANOB.
Tabnunua 4 — lononHUTENbHbIE MaTepuanbl

Matepuan HasHayeHune Konunuyectso
Cnupt :—)Twno%bm TEXHUYECKUN ] 3anmBKa B 6aH0 414 NpeaoTBpaLleHns MpoBupKa A — 85 mn
TMAPONN3HBIA PEKTUDUKOBAHHBLIN | 0bmep3aHusa Npobupkm Nbo6uoka B — 55 M
(FOCT P 55878) pobnp
Hedpac MpombiBKa NPOBUPKM Nocne UcnbiTaHWUS 30 mn
CandeTKa xnon4yaTo-b6ymarkHan -
Wnpwuy, N3BneyeHne cnnpTta u3 6aHu -

4.2 dKkcnayaTtayMoHHble OrpaHUYeHuns

4.2.1 Annapat TpebyeT akKypaTHOro obpalleHnsa M yxo4a B NPOLECCe IKCMAYaTaLMN U 06CAYKUBAHWUA.
4.2.2 Ob6CNy>KUBAIOLLNIA NEPCOHAN A0/KEH:

® npouTh obyyeHne ana paboTbl C aNMapaTomM U NOAYYUTb AONYCK;

® 3HATb NPMHUMN AEACTBMA annapaTa;

® 3HaTb NpasKna 6e30MacHOro 06CNyKMBaHMA annapaTa;

® 3HaTb NOPSAOK AENCTBUIA NPU BO3SHUKHOBEHUMU CbOS;

® BbINO/HATL O6LMeE NpaBMaa PabOTbl C 3IEKTPUUYECKMMM YCTAHOBKaMM € HanpsaxkeHnem go 1000 B.
4.2.3 Pexxum paboTbl annapaTa — HENpepbiBHbIi. [locne OKoHYaHWA paboTbl annapaT BbiKAO4YaeTcA
Tymbnepom «CeTb» (pucyHoK 1 Ha cTpaHuue 4).

4.2.4 3anpewaeTcA 3KCN/AyaTauua annapata nocne nonafgaHua KUOKOCTEM WAM  MOCTOPOHHMUX
npeAMeTOB BHYTPb annapaTta 40 UX U3BAeYeHUA.

4.2.5 Annapat A4onKeH 6biTb 3a3eMIEH Yepe3 KEMMY 3a3eMJ/IEHUS.
4.2.6 MoBTOpHOE BKAOYEHUe annapaTta 4OoMNyCcKaeTCA He paHee yem yepes 5 MUHYT Noc/e BbIKNOYEHUS;

4.2.7 NMpun paboTte ¢ annapaTom 0OC/YXWBAOWMNIA NEPCOHAN AONXKEH BbINOAHATL NpPaBUAa TEXHUKMU
6e3onacHOCTM Npu paboTe C 3NEKTPUYECKMMM YCTAaHOBKaMK C HanpsaxeHnem go 1000 B, a Takxe ¢
HedTenpoAyKTaMM, OXNAXKAEHHBIMU A0 HU3KOM TEMNeEPaTypbl, BO M36EKaHNe 0XOora;

4.2.8 Bo un3bexaHMe NOpPaXKEHUS ISNEKTPUUYECKMM TOKOM, pPaboTbl, cBA3aHHble C 0OCAYKMBAHUEM
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annapaTta, NpoBOAUTb TO/ZIbKO NPUN OTKIFOYEHHOM NMUTAHUMN,

4.2.9 Mpw BbINOAHEHMWN PaboT, CBA3AHHbIX CO CHATMEM KOMKYXOB, HEOHXOAMMO OTCOEAMHUTbL CETEBYHO
BUAKY OT PO3ETKMW.

4.3 MoprotoBKa Npobbl K UCNbITAHUIO

MoAroTOBNEHHYIO A8 UCMbITaHWUA NPOBY 3aAUTb B YUCTYHO MPOBUPKY A0 PUCKM:

®) o
©) (©] o o

N N

Mpobupka A Mpobupka b
FOCT 5066 meTog A, FOCT 5066 meTtog, b,
FOCT P 53706, FOCT 18995.5

ASTM D2386, ISO 3013

PucyHoK 8 — NMpobupku
Mpu yCTaHOBAEHHOM CHapPYKM TEXHO/IOMMYECKOM 610Ke BCTaBUTb B HErO NPOBUPKY 40 ynopa (PUCYHOK
9):

PucyHok 9 — YcTaHOBKa Konbbl
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TwaTenbHO NpoTepPeTb NPO6MPKY XN0N4YaTO-6yMarKHOW candeTKom, CNerka CMoOYeHHOM B TEXHUYECKOM
cnupTe ANA yAaneHus 3arpsisHEHUN U XUPOB. B NPOTUBHOM CyYyae BO3MOXKHO 0bmep3aHue NpobupKu
BO BPEMSA MUCMNbITaHWA, YTO 3aTPYAHUT PUKCALMIO tHK U t3.

YCTaHOBUTb TEXHONIOTMYECKNIA BIOK B NONOMKEHME A/1A NPOBEAEHMA UCNbITAHWUA — NPU 3TOM NPOBUPKa

nomeLlaeTca B a4elnky 6/10Ka oxnaxaeHuma (pMcyHok 1).

NMPUMEYAHUE

Ana npedomepauieHus obmep3aHus npobUPKU U COKPAWEHUS 6pemMeHU oxaaxoeHuUs npobebi
pekomMeHOyemcs 3aAums 8 CmakaH 6710Ka 0X/1aMOeHUs HeMHO20 Yucmo2o 3musaoeo2o cnupma. lpu
ycmaHoeneHHoU npobupke yposeHb crnupma 0oaxceH 6bimb 8bluie YPOBHA PUCKU Ha npobupke. [nAa
KOHMPOAA YypOoBHA CuUpmMa ycmaHosums mexaHu4eckuli 6710k ¢ npobupKoli 8 nosoxceHue, Koz20a
mexHoso2udeckuli 6710k HAxo0uMCca 6Hympu, 3amem MoOHAMb MexaHuveckuli 670K u cpasy xe
MPOKOHMPOAUPOBAMb YPOBEHbL MNAEHKU Ciupma, ocmasuwelica Ha npobupke.

OpueHmMupoB8oYHOE KOAUYECmB0 Crnupma, KOmopoe csiedyem 3aAU8amb 8 CMAKAH 6710Ka OX/1a#OeHUA:
-npobupka A: npumepHo 85 mn;
-npobupka b: npumepHo 55 mn.

Cnedyem cobawdame akKypamHocme u u3zbezamb 3a7auUBKU 4pe3mepHo2o obwvéma cnupma. [locae
ucnbiMmaHus Heobxooumo yoanume cnupm u3 6aHu.

4.4 NoaroToBKa annaparta K NPoBeAEeHUI0 UCNbITAaHUA

4.4.1 NpoBepuUTb HaIMUNE CoeaMHEHUA TEXHOIOTMYecKoro 6/10Kka ¢ 6,10Kkom ynpaBaeHusa (pUCYyHOK 5).

NPUMEYAHUE
[ToOkntoyeHue 6710Ka MexHOM02U4YeCKo20 OCYyW,ecmesamb MOsbKO MpU 8bIKAOYEHHOM HANpAMeHuu
numadua annapama.

4.4.2 TexHonornyeckuii B6NOK nepes UCNbITAaHUEM HEOOXOAMMO 3aKpPEenuTb CHAaPYKM C NOMOLLbIO
HanpasAAlLWMX (PUCYHOK 4).

4.4.3 BbINONHUTb AENCTBMA, YKasaHHble B pasgesne 3.3 «OnpoboBaHne» Ha cTpaHuue 8, U NepenTn B
peXnm oxumaaHma (pmucyHok 10).

(OxuaaHme - YcTaHoBUTE Npo6UpKy 04.03.2019 16:50
Temnepartypa banu, °C: 24.0
MeToq ucnblTaHua: [[OCT 5066 A . E
Pexum: AsTOomar . E
t npeanonaraemasg, °C: |-60 . E
MpoaykT: Tonnueo . z
MNonb3oBaTens: NBaHoB U.U. . E
MeHio »] [PesyanaTu »] [McnbwaHme »

PucyHoK 10 — OKHO «OxuaaHue», npobupka He ycTaHOBNEHa B 6aHI0

B npaBom BepxHEM yr/iy OKHa 0TObparkatoTca TEKyLWMe AaTa U BPEMs, B IEBOM BEPXHEM YI/y — TEKyLLEe
coctosiHue. Ecnm 610K TEXHONOTMYECKUIA HaxXoaMTCA CHaPY»KK, TO oTobparkaeTtca crtatyc «OxKuaaHve —
YcTaHoBUTE NPOBMPKY» M Nog OKHOM cTaTyca oTobpaykaetcs Temnepatypa 6aHu. Koraa 6510k
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TEXHO/IOTMYECKMI BCTaB/IeH B BaH0 A5 NpoBeaeHnNa UCMbITaHMA (PUCYHOK 1), TO B 1€BOM BEPXHEM YTy
oTobpaxkaeTtca cratyc «OxupgaHue — [OTOB K MCMbITaHMIO» W MOAH OKHOM CTaTyca OTobparkaercs
TemnepaTypa NpoAyKTa (pUcyHok 11).

rO)I{M,ElaHMe - [0TOB K UcnbITaHUO 04.03.2019 16:49
Temnepartypa npoaykra, °C: 24.0
MeTtoa ucnblTaHns: [OCT 5066 A . E
Pexum: AsTOMaT . z
t npeanonaraemasg, °C: |-60 . E
MpoayKT: Tonnueo . z
lNonb3oBaTens: NBanoB N.U. . E
MeHto »] [PesyanaTu »] [McnbwaHme »

PucyHok 11 — OkHOo «OxunaaHune», npobupka B baHe

Huyke nokasaHuii TemnepaTypbl pacnonoKeHa 061acTb 3a4aHNA NapPaMeTPOB UCMbITAHUA.

MpW Ha)KaTMK Ha NOJie, PACMOJIOKEHHOE CnpaBa OT HaMMeHOBaHMA MNapameTpa (Ha PUCYHKe nons
NPOHyMepoBaHbl undpamu 1, 2, 3, 4, 5), oTKpbIBaeTCA OKHO, NO3BONAOLLEE U3MEHUTb €0 3HAYEHMUE.
Mpw HaxKaTum Ha KHOMKY [MeHI] nponcxoamT OTKpbITUE OKHA MEHI0.

Mpw Ha*KaTuM Ha KHOMKY [Pe3ynbTaTbl] NPONCXOAUT OTKPbLITUE KYPHaNa Pe3ynbTaToB.

Mpw HaxKaTum Ha KHoMKy [UcnbiTaHue] nponcxoauT 3anycK UCMbITaHUA € 3a4aHHbIMKU NapamMeTpamu.
4.4.4 OnncaHMe Kaxkgoro napameTpa UCMbITaHUA ONncaHo B Tabsmue 5.

Tabnuua 5 — MNapameTpbl UCMbITAHMA

IMYHKT meHI0 OnucaHue

Memood ucneimaHus memo0 ucrnelmaHus, 8 coomeemcmauu ¢
Komopbim 6ydym nposooumoecs UCrbIiMaHus;
MOMCHO 3a0amb 00UH U3 CMAHOAPMHbIX
mMemooos, 1ubo nosab3osamenbcKuli Memoo.

Pexcum py4YHoli — oxnaxcoeHue/Hazpes rnpobbl, a Makxe
Gukcayusa tHK U t3 6yO0ym 8bIrnoaHAMbGCA 10
KOMaHOe roane308amesns;

asmomam — asmomamuyeckoe onpeodesieHue tHK,
t3, tmin u tmax.

t npednonazaemas, °C npednonazaemas memrnepamypa Ha4ana
Kpucmanausayuu uau nomymHeHus.

lMpodykm HaumeHosaHue npodykma, obpasey, Komopoao
bydem ucrnsima-.

Monb3osamensb UM#A 110a16308aMesis, MPoeoodAU,E20 UCTbIMAHUE.

4.4.5 Mepepn NnpoBeAEHUEM UCMbITAHUA HEOBXOAMMO BbiIBpaTb METOA, UCMbITaHUA (PUCYHOK 12).
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OxupgaHue - [0TOB K Ucn

bITAHUIO 05.03.2019 09:03 |
Temneparvna ononvkTta °C- . 24 0
MeToa ucneitaHuA [
Pesxum: | I OCT 9066 b =
FOCT18995.5
tnpeano)irocT p 53706
MpoaykT: ASTM D2386 v
Monb3osa [BbIGOp ][YCJ'IOBMFI ncnbiTaHUA »][OTmeHa ]
[MeHro »] [PesyanaTu »] [I/IcnbﬁaHme »]

PucyHok 12 — Bbibop meToaa McnbITaHUA
Ecnun HaxkaTb KHONKY [YcnoBuA ucnbiTaHUA], TO 0TOOpaKatoTCA YCNOBUA UCNbITAHUA ANA BbIOPAHHOIO
meToaa (pucyHok 13). B Tabanue 6 onmcaHo Kaxkaoe ycnoBue UcnbiTaHuA.

YcnoBua ucnbltaHng

Mokasarens

MelLl.ycTaHoB., 06/MUH:
MeLu.n3Bney., 06/MuH:
MeLww.kpucTann., o6/MuH
OxnaxpgeHue dT, °C:
YnpexaeHue, °C:
[leTekTop KpUcTanmnos:
PacxoxnaeHwne, °C:
Camopasorpes, °C:
MNpo3p. kpuctann, %:
[Npo3p. 3amep3anune, %:

3HaueHne

75
20
75
22.0
5
MPO3payHOCTb
1.0
0.1
80
80

PucyHoK 13 — Ycnosua ncnbiTaHuA

Tabnnua 6 — OnncaHne ycaoBuUiA UCMbITaHUA

NMokasatenb

OnucaHue

Mew.ycmaHos, 06/MuH

CKOpocmb nepemewusaHus npodykma, Ko2oa npobupKa
YCMAaHoBs1eHd 8 610K OXAaHOEeHUS.

Meuw.u3eney., 06/MuH

CKOpoCcmb nepemewusaHus npodykma, Ko2oa npobupKa
u3sseyeHa 014 HabaoeHuA.

Mew.kpucman., 06/muH

CKOPOCMb nepemewusaHus npodyKkma nocse obHapy#eHus
Kpucmansoa.

OxnaxcoeHue dT, °C

3a0aHHbIl epadueHm memnepamypbl Mexcoy 6710KoM
oxnaxcoeHus u npobod.
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Mokasartenb

OnucaHue

YnpexcoeHue, °C

K MOMeHMYy oxnaxc0eHuA Npodykma 00 memnepamypsi
tn = «t npednonazaemas, °C» + «YnpexcdeHue, °C»
poucxooum repeKsato4YeHUe C OXAaXO0eHUs Ha
MAKCUMQasbHOU MouwHOCMuU Ha nododepxcaHue 3a0aHH020
epadueHma mexcdy rnpoboli u 6510KOM oxX/1aHOeHUs.

Jemexkmop kpucmannos, °C

crnocob onpeodeneHus KpUcmMannos (Mpo3payHocme,
camopasozpes, po3pavyHocmoe+camopasozpes).

PacxoxcoeHue, °C

donycmumoe pacxoxcoeHue mexody demeKkmopamu
Kpucmannos (ecau 3adelicmsosaHbl 06a demexkmopa
Kpucmansnos, u nocse cpabamel8aHUA 00HO20 U3 HUX Npoba
oxs1a0unack b6osee 300aHHOU 8eAUYUHbI, OXUOAHUE
cphabamelsaHUA 8Mopo2o OemeKmopa npexkpawaemcs).

Camopa3soepes, °C

MUHUMGAbHOE rnosbluieHue memmepamypesi npobesi, npu
KOmopom ¢hukcupyemcs tmin u tmax.

lpo3p.Kpucmann, %

npu nadeHuu NPo3pa4yHOCMU O0m HA4YdsIbHO20 3HAYEeHUS 00
amoli 8esIU4UHbI 8 ABMOMAMUYECKOM pPeHCUME
huxkcupyemcs tHK.

lpo3p.3amep3aHue, %

npu ysesuyeHuUU npo3pavyHocmu 00 3mol 8esUYUHbI 8
a8mMoMamu4ecKkom pexcume ukcupyemcs ts.

na Kaxgoro Bbl6paHHOFO CTaHAaQPTHOIo metoda U3Ha4Ya/IbHO 3a4al0TCA peKomeHayemble YCN0oBUA

ncnbitanma (tabamua 7).

Tabnunua 7 - 3HayeHMA NapamMeTpoB MCMbITa

HUA ANnA CTaHOAPTHbLIX METOA0B

FOCT 5066 (meTopg B)
MeToa ucnbiTaHma rOCT 18995.5 rocr fggi(o“’;m“ A) [FOCT P 53706-2009
ASTM D2386
A
T 5 A
Mn NpoGupkm (Tn B ana FOCT 5066)

Onpepensemble

tmin, tmax(Tabanua 8) tHK, t3(Tabimua 8)
3HaueHus
Mapamertp 3HaueHue
Pexxum aBTOMaAT (PeKOMeHAYyeMOE 3Ha4YeHune)

Oxunpaemas tHK

Bblle paKTUYECKON TemnepaTypbl Hayana KpUCTannm3aLmm
(ecnun KpucTannbl NOABATCA paHblUe, OHU He ByayT 3adpUKCUPOBaHDI)

MNpoba
Ha ycmoTpeHue nonb3osaTena

NabopaHTt
Meuw. ycraHoB, 06/MuUH 60 ‘ 75
Mew.u3sney, 06/MuH 20 (pekomeHayemoe 3HayeHue)
Meuw. K o

pucrasin OTKAOYeHa 75
06/MuH
OxnaxaeHwue, dT 10 22 \ 15
YnpexpaeHue, °C 5 (pekomeHayemoe 3HavyeHue)
[eteKkTop Kpucrannos camopasorpes ‘ NPO3pPayYHOCTb

PacxoxpaeHue, °C

1 (pekomeHayemoe 3HauYeHue)

Camopasorpes, °C

0,1 (pekomeHayeEMOE 3HaYEeHME)

Mpo3p. Kpucrann, %

80 (pekomeHayemoe 3HayeHue)

Mpo3p. 3amep3aHue, %

80 (pekomeHayemoe 3HayeHue)
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Tabnvua 8 — OnpeaeneHMa NapameTpoB COr1acHO CTaHAapTamM

CraHpapt TepmuH Mapametp
FOCT 5066, metopa, b TemnepaTtypa NOMyTHEHMA, TemnepaTypa tHK
Hayana KpUCTanIm3aLum

FOCT 5066, metopn A; TOYKaA KpMCTanamsaumu tHK
ASTM D2386 TOYKa 3amep3aHuA 13

1ISO 3013; Temnepartypa Hayana KpuUctanamnsaumm tHK
FOCT P 53706 TemnepaTtypa 3amep3aHua 13
FOCT 18995.5 TOYKA KPMCTANNM3aLUmn tmax

Ecnn Bo3HMKaeT Heo6XoAMMOCTb 3a4aTb HECTAaHAAPTHbIE YC0BMA UCNbITaHMA, TO HYXKHO B KayecTee
MeToAa BblbpaTb OAUH U3 NONb30BATENbCKMX METOA0B UCNbITaHUA (PUCYHOK 14).

rO>KM,£I,aHMe - [OTOB K UCMbITAHUIO 05.03.2019 13:24

Temneparvnﬁ ononvkra °C- . 24 0
- MeTO,EI NCMNbITaHUA

MeToa nd|aASTM D2386 A
PeskiM- ISO 3013 —
5

t MPeANoY iq6ny s0aTenbCKMi 2
Mpoaykr:||[lonb3oBaTenbckuid 3 v

] [Bb|60p ][YCHOBMH NUcnNblTaHUSA »][OTmeHa ]
[Tonb3oB3 |
[MeHro »] [PeayanaTu »] [I/IcnuTaHMe »]

PucyHok 14 — Bbibop nonb3oBaTeIbCKOrO MeToAa UCMbITaHUA

Ecnv npwm BbiIBOpE NoNb30BaTENIbCKOrO METOAA UCMbITAHWUA HAXKaTb KHOMKY [YcnoBuA ucnbitaHusa], To
0TO6PA3nTCA OKHO YC/IOBUIA UCMbITAHWA, B KOTOPOM MOXHO NPOU3BECTM pefaKkTMpoBaHue (pUcyHoK 15).

'Ycrosus ucnbiTanms
Mokaszatens 3HaueHne
MelLl.ycTaHoB., 06/MUH: 75
MeLwu.n3Bney., 06/MuH: 20
MelLwu.kpucTann., 06/MUH: 75
OxnaxageHwue dT, °C: 22.0
YnpexaeHue, °C: 5
[leTeKkTop KpuUcTansos: Npo3payYyHOCTb
PacxoxaeHue, °C: 1.0
Camopasorpes, °C: 0.1
MNpo3p. kpuctann, %: 80
[Npo3p. 3amep3aHune, %: 80
3meHuTb ][I‘Io YMOIYaHUIo

PucyHokK 15 — [Nonb3oBaTtenbckme yCcnoBuA UCMbITaHNUA
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YT106bI PEfaKTUPOBATbL NOKa3aTelb, HEOOXOAMMO HaXKaTb KHONKY [M3meHUTb]. Eciv HYXKHO BEPHYTb
Haya/NbHble 3HaYeHUs, HEOBXOAMMO HaXKaTb KHOMKY [Mo ymonyaHuio]. [leTekTop KpUCTanoB MeHAeTCs
no mepe HeobxoammocTtu (n.5.9).

BHUMAHWUE
Ecau Heobxooumo yyumsieams nonpasky rno [CO, mo Heobxo0umMo 8bInoaHUMSb 1n.5.7.

4.5 NpoeepgeHue NCNbITaHMA B aBTOMaTUUECKOM peXKume

4.5.1 3a4aTb NapameTpbl UCMbITAHUA B OKHE NOArOTOBKU K UCMbITaHWIO, N300paKEHHOM Ha pucyHkax 10
M 11 (NpU BO3HMKHOBEHWUM 3aTPyAHeHMi 06paTUThea K npunoxeruo NMPUMNOXKEHUE A « MHTEPDENC
MONb30OBATE/1A»).

4.5.2 Mocne BbINONHEHMA BCEX NOATOTOBUTE/IbHBIX ONepaLMii HaxaTb KHONKy [UcnbiTanue]. Ha aucnnee
0TO6PA3NTCA OKHO, MOKa3aHHOe Ha pUcyHke 16.

rMCI‘IbITaHMe(aBTOMaT) - OXJlaxgeHue 00:00:05 |
Temnepartypa obpasua, °C: 24.0
Temnepartypa 6aHu, °C: 22.5
[Npo3payHocTb, %: 100

PocT TemnepaTypbl Npu Kpuctannusauuu, °C: -

MeToq ucnblTaHUA: 'OCT 5066 A
[poayKT: Tonnuneo

t npegnonaraemagq, °C: -60
[Nonb3oBaTernsb: MeaHoB N.U.

[Nokasatb rpaq)MKH L \

PucyHOK 16 — OKHO MCNbITaHUA B aBTOMATUYECKOM peXxmume

Bo BpemsA MCnbITaHUA B N1€BOM BEPXHEM YNy OoTobparkaeTcsa CTaTyc MCMbITaHuA. Huxke, Ha 3en1eHOM
doHe, oTObBpaxaloTca TeKylime noKasaHuA: «Temnepatypa o6pasua», «Temnepatypbl 6aHM»,
«Mpo3payHocTb» (ecnM B YCAOBMAX  MUCMbITaHWA 3ag4aH  OETEKTOP  «MNPO3PayHoCTbY  UAU
«NPO3pPayYHOCTb+CaMopPa3orpesy», B MPOTUBHOM C/lydyae He oTobparkaetcs), «PocT TemnepaTtypbl npu
KpUcTannmsaumm» (ecnm B YCNOBMAX WCMbITAaHMA 3ag4aH  OETEKTOPp  «CaMOpasorpes» WM
«NPO3pPayYHOCTb+CaMOpPa30rpeBy, B NPOTUBHOM C/ly4ae He oTobparkaeTca).

B HM}KHel YacTh aKpaHa, Ha benom poHe, OTOOpPaKATCA METOA UCMbITAaHUS, HAMMEHOBAHWE NPOAYKTA,
npeanonaraemasn TemnepaTtypa 1 Nosb3oBaTeb.

Ecan HaxaTtb KHoMKy [Mokas3atb rpadmK], To oTo6pasuTca rpaduK, Ha KOTOPOM B PEXKMME pPeasbHOro
BpemeHu oTobpaxkaloTca TemnepaTtypa M Mpo3pPayvyHOCTb (MpPO3payHOCTb OTOBpaXkaeTcs TOMbKO Npu
MCNOMb30BaHUKN AETEKTOPa «NPO3PaYHOCTbY UM KNPO3PAYHOCTb+CaMopasorpesy) (pUcyHok 17).

Bo Bpema oTobparkeHus rpadmka nossnsetca KHonka [[okasatb pes-T], Npu HaxKaTuUK KOTOPON MOXKHO
NMOCMOTPETb TeKylue pes3ynbTaTbhl MUCMbITaHMA (pucyHOK 18). Ons BO3BpalLEHUs B OKHO WCMbITaHUA
HeobxoaMmo HaxKaTb [Pexxum ucnbit-a].
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WcnbiTaHne(asTomar) - oxnaxaeHue 00:11:10
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s -5 : : : : : : : : : 130
@« o
= 10 20
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20 : : : : : : : : : | 0
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Bpemsa, MUH
[Nlokasatb pes-T H L \ Cron

PucyHok 17 — I'padumk BO BpeMsA UCMbITAaHUA

rMCI‘IbITaHMe(aBTOMaT) - oXnaxgeHue 00:11:10 |
Mokasatens | 3HauyeHne
MeToa ucnbeiTaHua [OCT 5066 A
Pexum aBTomart
Oxunpaemasg tHk, °C -60
[Nonb3oBaTenb VMBaHoB N.U.
[Mpoaykr Tonnueo

tHk, °C /Bpemga -
t3,°C/Bpema -
tmin, °C/Bpema -
tmax, °C/Bpema  —--

PeXxum ncnbiT-4 H L \ Cron

PucyHoK 18 — OKHO TeKyLLMX pe3ynbTaToB UCMbITAHMA

4.5.3 B 3aBUCMMOCTM OT 33ZaHHOW BENUYMHBI YNPEXAEHUA OXNagUTeNlb MOXKET Anbo cpasy HauyaTtb
NOALEP’KMBATb 3a4aHHbIM TPaAMEHT TemnepaTtyp MexKay 6aHel M npoayKTom, NMbo OCyLLeCTBUTb
YCKOPEHHbIW BbIXOZ Ha NpeanosaraeMyo TemnepaTtypy.

4.5.4 MNpu HaxkatMM Ha KHonky [L] nosBnsetca OKHO, no3Bo/AlOWEE C MOMOLWLbIO MON3YHKOB
peryanpoBaTb APKOCTb KPACHOM, 3e1€HOM U CUHEN CoCTaBAAoWEeN NOACBETKN (PUCYHOK 19).
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PucyHoK 19 — PerynmnpoBaHue ApKOCTU NOACBETKH
BkntoveHue v BbIKOYEHWE NOACBETKM OCYLLLECTBAAETCA C MOMOLLbIO Tymbaepa «CBeT» (pUCYHOK
1).

OxnaxcdeHue ¢ NOCMOAHHbIM 2padueHmMom

Mpegnonaraeman TemnepaTypa Havana Kpuctanamsaumm -60°C.

3a4aHHbIN rpagueHT mexay npobon n 61o0Kkom oxnaxaeHua 15°C.

TpebyeTca nogaepKMBaTb rpagMeHT B TEYEHUE BCErO BPEMEHMW OXNaXKAEeHUA Npobbl.

NapameTp 3HayeHue
Oxcudaemas tHk, °C -60
OxnaxcdeHue dT, °C 15
YnpexcdeHue, °C 100

Cpasy noc/sie Hayana UcnbiTaHMA TemnepaTtypa 6/10Ka oxNaxkaeHusa noagepxusaetca Ha 15°C Huxe
TemnepaTypbl NPobbl. TaK e cpasy OTC/EKMBAETCA NOABIEHNE KPUCTANIOB.

BHUMAHWE
Mpu oxnaxc0eHuuU ¢ NoCMOoSHHbIM 2pa0UEHMOM 803MOXHO /IOHCHOE OrnpedesieHue Kpucmannoe u3-3a
nomymHeHus npobsl 00 HAYANA KpUCManAu3ayuu.

YcKkopeHHblii 8bixo0 Ha npednonazaemyro tHK

Mpeanonaraemas TemnepaTypa Havana Kpucranamsaumm -60°C.

3aaHHbIN rpagueHT mexay npobon n 61oKkom oxnaxaeHua 15°C.

TpebyeTtca cHavana oxnaxaaTb Npoby ¢ MaKCMManbHOM CKOPOCTbIO, Moc/e oxnaxaeHua o -50°C
noanep»KmMeaTb rpaameHT (3a 10°C o npeanosaraemor TeMmnepaTypbl HaYana KpUCTannamsaumm).

Mapametp 3HauyeHue
Oxcudaemas tHk, °C -60
OxnaxcdeHue dT, °C 15
YnpexcdeHue,°C 10

B Hauane ncnbiTaHns Npoba OXNaXKAAeTCsa C MaKCMMa/IbHOW CKOPOCTbIO, AETEKTOPbI KPUCTAN/IOB He
paboTatoT. MNpu AocTUNREHUM TeMNepaTypbl NPobbl -50°C (Bbilwe 0XKnaaemon TemnepaTypbl Ha BEIMUYNHY
ynpexxaeHuns) NnoAnepKMBaAETCA 3a4aHHbIN rPaANEHT MeXKay Npoboii n 610KOM OXlaXKkaeHus,
OTCNEKMBAETCA NOSABNEHME KPUCTANIOB.
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BHUMAHUE

Ecnu kpucmannel noasamca 00 mozo, Kak 610K OXnaxO0eHUs nepeKatovYumca Ha pexum noooepHaHus
epadueHma, memrepamypa Ha4Yaaad Kpucmanausayuu He 6ydem 3agpuKcuposaHa. B amom cayvae
Heobxo0uMo nosbicUMb 3Ha4eHuUe napamempa « Oxcudaemas tHK, °C».

4,55 Mpn peTeKkTopax «Npo3pavyHOCTb» MAM  «MNPO3PaYHOCTb+CaMOPa3orpeB» A0 [AOCTUNKEHUA
TEMMNEPATypbl YyNpexaeHUa OTCNEKMBAETCA U3MEHEeHMe MPO3PavyHOCTU, U eCcn ee 3HayveHue ynaget
Huxe 10 NpouEeHTOB OT TOM, MPW KOTOPOM HAYyanoCb UCMbiTaHWe, TO ByaeT NokasaHo coobuieHne 06

owwmnbKe (pucyHok 20).

[Mpo3payHoCcThb, %
PocT TemnepaTyy

rl/lGI'IbITaHVIe(aBTOMElT) - OXNnaxKaeHue
Temnepatypa obpasua, °C:
Temnepartypa bauu_°C:

MeToa ucneltaHu
[MNpoaykT:

t npeanonaraemag

Ownbka

[Mpo3payHocTb ynana ao
yrpexaeHns

00:11:10 |
-30.0

-65.0
10

[Tonb3oBaTens.:

MBaHoB U ..

[NokasaTb rpaq)MKH L \

Cton

PucyHok 20 — CoobLueHne Npu NpexaeBpeMeHHOM CHUMXEHWUM NPO3PaYHOCTH

4.5.6 an AOCTUXKEHUN TEMNEPATYPLI ynpexXxXgeHnAa Ha4YMHAETCA OTCNEXKNMBAHUE NOABNEHNA KPUCTANNOB.
Ecnn BKAOYEH [eTeKTOp MNPO3pavyHOCTb, TO nepes, HavYalOM OTCAEKMBAHMA MPOUCXOAUT HaCTpOl‘;IKa

doTocucTembil.

4.5.7 AnnapaT aBToOMaTUYEeCKN onpeaenuT tHK, t3, tmin 1 tmax, nocne yero oTo6pas3UT UX Ha aucniee

(pucyHok 21).

PeaynbTtart ucnoitanna Ne25

tHK, °C / Bpem4
t3, °C / Bpema
tmin, °C / BpemAa
tmax, °C / Bpema
3aBeplUeHo
[Nlonb3oBaTenb
[laTa KannbopoBKK

Mokazatens 3HaveHue
MeToa ucnbiTaHnsa / Pexum [OCT 5066 A / aBTomar
[NpoaykT Tonnueo
Oxunpgaemas tHk, °C -55

-66.8 / 00:53:46
-62.1 / 01:13:25

12.03.2019 15:00
MBaHoB UN.W.
14.04.2021 10:14

[NokasaTb rpaq)MK\

_P

3aKkpbiTb

PucyHok 21 — OTob6paKeHune pesynbraTa
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Ecnn HaxkaTb KHoMKy [[loKa3aTb rpadmK], To 0To6pasmTca rpaduK UCNbITaHUA (PUCYHOK 22)

PesynbTaT ucnbitaHMa Ne25

30

Temneparypa t, °C
)
o

MpospayHoctb D, %

8 16 24 32 40 48 56 64 72
Bpemsa, MuH

CKpbITb rpaduk \ = ‘MaCLIJTaﬁ \ ‘SaKprTb

PUCyHOK 22 — 'padumK UcnbITaHUA

Mpw HaxkaTum KHonKM [MacwTab] noAasMTCA BO3MOXKHOCTb MaclwTabmnposaTtb rpaduk.

4.5.8 Ecnv BO BpemsaA UCMbITaHUA B aBTOMATMUYECKOM PeXMME TEXHOIOTMYECKMiA 610K ByaeT NpunoaHAT,
annapaT nepenaér B PEeXMM PYYHOrOo MCMbITaHUA, O 4Yém OyaeT BbiBEAEHO COOTBETCTBYOLLEE
coobuieHune (pucyHok 23). NMepekatoyeHne U3 py4HOro pexmma B aBTOMaTUUYECKUI BO BPEMSA UCTbITaHUA

HEBO3MOXHO.

McnbiTaHne(aBTOMaT) - OXNaXageHue
Temnepatypa obpasua, °C:

Temnepartypa baHu_°C:
CoobLleHne

[po3payHoCTb, %

PocT Temneparyyj y
Annapart nepeLlen B py4Hoi

00:11:10 |

-30.0
-65.0
10

MeToa VChbITaHu pexum!
[MpoayKT:

t npegnonaraema
[Nonb3oBaTerne: MBaHoB U.WU.

[Nokasatb rpachKH L \

Cton

PucyHok 23 — CoobuieHne 0 Nepexoie B Py4HOU pexmnm

4.5.9 Ecnv TemnepaTtypa NpoayKTa onyctuTca Huke -80°C, To annapart BblAacT coobuieHne ob ownbke m

ncnbiTaHne byaeTt ocTaHOBAEHO (PUCYHOK 24).
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[1pO3payHoOCTb,
PocT Temnepary

NcnbiTaHne(aBToOMaT) - oxnaxaeHue

Temnepartypa obpasua, °C:
Temnepatypa 6aHu_°C:

MeToa ncnbitar
[MpoayKT:

t npeanonaraen

CoobuieHne

[poaomKeHue UcnbITaHns
HEBO3MOXHO - TeMnepaTypa
Kpuctannusauum He
3apukcmpoBaHal

- Ok

00:11:10 |
-80.0

-95.0
100

[Monb3oBaTen.:

WBaHoB ..

[lokasaTb Fpa(}bMKH L \

Cron

PucyHok 24 — CoobuieHne 0 HEBO3MOXKHOCTU NPOAO/KEHUA UCMbITaHMA

4.5.10 MNocne 3aBepLUEHMA UCMbITAHUA Ha dKpPaHe A0MKHO 0TOBPa3nUTLCA OKHO pe3ysibTaTa (pUCyHOK 25),
menoaua. lepexod K NpocmMoTpy creaylowero WAM npegblayuiero
UCMbITAHUA OCYLLECTBAAETCA NpU nomowm KHonoK [«] v [—]. Ona Bbixoga M3 OKHA NpocMoOTpa
pe3ynbTaTa U OCTAHOBKM BOCNPOU3BEAEHUA 3BYKOBOIO CUrHaia HEO6X0AMMO HaxKaTb KHOMKY [3aKkpbiThb].

npn 3TOM HaAYMHAET UrpaTtb

PesynbTaTt ucneitaHng Ne15

tHK, °C / Bpem4d
t3, °C / Bpems
tmin, °C / Bpems
tmax, °C / Bpems
3aBepLueHo
[lonb3oBaTenb
[laTa KannbpoBKK

Mokasarenb 3HaveHune
MeToa ucnbitaHunsa / Pexxnm FOCT 5066 A / aBTomaTt
[MpoaykT Tonnueo
Oxxmnpaemas tHk, °C -55

-66.8 / 00:53:46
-62.1 / 01:13:25

12.03.2019 15:11
WBaHoB U.W.
14.04.2021 10:14

[NlokasaTb rpachK\

_.

3aKpblTb

PucyHoK 25 — OKHO pe3ynbTaTa UCMbITaHWSA
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4.6 MNpoBepeHMe UCNbITAaHUA B PYYHOM pexkume

Ecnn BbIOpaH py4HOM peXMM UCMbITAHWUSA, TO NOCAEe HaxKaTua KHoMNKK [McnbiTaHue] B pexkume oxungaHus
0TODOpPa3nTCA OKHO (PUCYHOK 26).

rMCﬂbITaHMe(pquOﬁ) - OXIaXkageHue 00:11:10
Temnepartypa obpasua, °C: -30.0
Temnepartypa 6aHu, °C: -65.0
[Npo3payHocTb, %: 100

PocT Temnepatypsl, °C: -

MeToa ucnblTaHuA: FOCT 5066 A
[poayKT: Tonnueo

t npeanonaraemagq, °C: -60
[Nlonb3oBaTens: MBaHoB UN.U.

[NlokasaTb rpachKH L H(DMKcau,Mﬂ tHK HBKﬂ.HarpeB HCTon |

PUCYHOK 26 — Py4HOM pexnum ncnbiTaHUA

B py4HOM pexkume annapat BbIMOAHWUT CAeAyHoLLYH NOC/1eA0BaTeIbHOCTb AENCTBUIA:

1) BkAouyeHWe 610Ka OXNaXKAEHUA Ha NOIHYH MOLLHOCTb;

2) BkAKOYEHME MellanKu Co CKOPOCTbIO, 3a4aHHOM B NnapameTpe «Mell.ycTaHoB.,06/MUHY;

3) MMepeKntoyeHne ¢ NONHOM MOLLHOCTM OXNAXKAEHUA Ha OXNlaXKAeHMe C 3a4aHHbIM rPagUeHTOM;
TemnepaTypa nepekntoYeHna 3a4aETcs B YCIOBUAX UCMbITAHMA NPU MNOATOTOBKE K UCMbITAHUIO;

4) Tpw ycTaHOBKE TEXHO/IOTMYECKOro 6710Ka CHapyu Ana HabnaeHUA CKOPOCTb NepemMeLllnBaHmA
nepek/YaeTca B COOTBETCTBMM C NnapameTpom «Melu.nssnied.,06/MuH», Npu ycTaHoBKe 6/10Ka B
NOI0XKEHNE BHYTPb BaHW CKOPOCTb NepeMeLlnBaHMA NePEK/OYaeTCA B COOTBETCTBMM C MAapaMeTPOM
«Melwl.ycTaHoB.,06/MUH»;

5) Mpw HaxaTum [BKn.HarpeB] annapaTt nepeknoyaeTca B PEXKMM HarpeBa NpoayKTa, nocie 4Yero
NnosiBAAEeTCA KHOMKa [BKA.oxnaxaeHue]; npu HaxkaTum KHonKu [BKa.oxnaxkaeHue] annapat
nepeKkntoYaeTcs 06paTHO B PeXMM OXNaXKAEHUS;

6) Mpu HaxkaTuun [PUKcauma tHK] Bo Bpema oxnaxaeHna npobbl GUKcHpyeTca tHK, nocse Yyero annapaT
nepeKkNtoYaeTcs Ha Harpes NPobbl M NoABAsETCA KHoMKa [PuKcauua t3];

7) Mpw HaxaTtum [PuKcayma t3] Bo Bpems Harpesa Nnpobbl puKcMpyeTcs t3, nocne Yyero annapar
NepekKsIloYaeTCA B PEXUM OXNAXKAEHNA NPobbI;

8) Mpwu HaxaTtuu [CTon] ncnbiTaHMe 3aBepluaeTcs, ecaun bbina 3adpuKcMpoBaHa tHK uan t3, byaer
npeanoXeHo COXpaHUTb pe3y/bTaT. B cnyyae coxpaHeHMA pe3ynbTaTta annapat otobpasunT ero Ha
ancnnee.

TemnepaTypa nepeoxnaxkaeHuns tmin 1 camopasorpesa tmax B py4yHOM pexkume He GUKCUPYIOTCS.

Ecnn HaxkaTb KHOMKy [[loKa3aTb rpadmK], To 0Tob6pasnTca rpaduK, Ha KOTOPOM B PEXKMME PEeasIbHOro
BpemMeHM oTobparkatoTcsa TemnepaTypa U NPO3pPayYHOCTb (PUCYHOK 27).
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PucyHok 27 — OTobpakeHne rpadrKa BO BPEMSA UCMbITAHUA B PYyHHOM pPeEXUME
Bo Bpems oTobpakeHuA rpadmka nossaseTca KHonka [MoKkasatb pes-T], Npu Ha*KaTMK KOTOPON MOXKHO
NOCMOTPETb TEKYLLME Pe3yNbTaTbl UCMbITaHMA (pUCYHOK 28). [Ins BO3BpPALLEHMA B OKHO UCMbITAHUA
HeobxogMmo HaxKaTb [PeXkum ucnbiTaHumal.

rMCHbITaHMe{pyHHOﬁ) - OXnaXKaeHue 00:11:10|
Mokasarens | 3HaveHune
MeToa nenbliTaHns [OCT 5066 A
Pexum PYYHOMU
Oxunpaemas tHk, °C -60
[lonb3oBaTensb MBaHoB U.W.
NpoaykT Tonnueo

thk, °C /Bpema -
t3, °C/Bpema -
tmin, °C /Bpema -
tmax, °C /Bpema -

PeXum UcnbiT-4 H L HCDMKcauMﬂ tHK HBK_n.HarpeB HCTon

PucyHOK 28 — OKHO TEeKYLLUX pe3ybTaTOB UCMNbITAHUA B PYYHOM peXume

4.7 O6paboTKa pe3ynbTaToB UCNbITAHUA

4.7.1 AnAa npocMmoTpa NOSHOTO CMMCKA Pe3y/nbTaTOB HaXKaTb KHOMKy [Pe3ynbTaTtbl] B OKHe pexuma
oXupaHua. Ha gucnnee otobpasmntca OKHO, MOKa3aHHOE Ha pUCYHKe 29.
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>KypHan pe3ynbTaTosB

Ne | Metog | Mpogykr | tuk,°C | tmax, °C A
9 NOCT 5066 A Tonnueo -66.8 -
10 FOCT 5066 A Tonnweo -66.8 -
11 TOCT 5066 A Tonnuneo -66.8 -
12 TOCT 5066 A Tonnueo -66.8 -
13 NOCT 5066 A Tonnueo -66.8 -
14 TOCT 5066 A Tonnueo -66.8 - N
T e T
v
[lpocmoTp 3akKkpbiTb

PucyHok 29 — OTobpakeHne pe3ynbTaToB UCNbITAHUA

Tabnuvua *KypHana coaepXuT cneaytoume ctonbupi:

«N2» — HOMep UCMbITaHUA;

«MeToa» — MeToa UcnblTaHNA NPOAYKTa;

«[poayKT» — HaumeHoBaHWe NPOAYKTA;

«tHK, °C» — TemnepaTypa MOMYTHEHUA WKW Hayana Kpuctannmsauuum B °C, onpenenieHHaa B xoae
UCMNbITAHUA;

«tmax, °C» — TemnepaTypa camopasorpesa B °C, onpeaeneHHan B XO4€ UCMbITaHMUA;

MPOKpPYTKa CNUCKA OCYLLECTBAAETCA NPU MOMOLLM BEPTMUKANbHON NONOCHI NMPOKPYTKU, PACNONOKEHHOM
cnpasa. [AnAa noapobHOro npocmoTpa pesynbTaTa BblIOPATb HYXKHbIA M3 CNUCKA M HaXKaTb KHOMKY
[MpocmoTp]. Ha ancnnee noasutca okHO pesynbTaTa (pUcyHOK 25). NMepexos K NpocMoTpy cneaytolero
AN NPeablAYyLLErO UCMbITaHMA OCYLLECTBASETCA NP NOMOLWM KHoMoK [«] u [—].

Ecnn HaxkaTb KHOMKY [MoKa3aTb rpaduK], To 0Tob6pa3nTcsa OKHO ¢ rpaduKkom pesynbTata (pucyHok 30):
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PesynbTaTt ucnbitaHna Ne15

Temneparypat, °C
Mpo3spadHocTe D, %

0 8 16 24 32 40 48 56 64 72
Bpems, mux

CKpbITb rpacuk \ - ‘MaGLIJTaﬁ \ ‘SaKpblTb

PucyHok 30 — NMpumep OKHa rpaduKa pe3ynbraTa

Mpu HaxaTnn KHonkM [MacwTab] BHM3Y NOABATCA KHOMKKU A4/19 MacluTabnpoBaHuaA pesybTtaTta (PMCYHOK
31).

-

PesynbTtat ucnboltaHna Ne15

g s AP B S |

Temneparypa t, °C

MpospadHocTe D, %

.........................................................................................................................................

36 40 44 48 52 56 60 64 68 72
Bpems, muH

+XH -X H - H - \ \+YH -Y H t | } \ancn \ ‘SaKprTb

PucyHok 31 — MacwTabupoBaHue rpadmka pesynbraTta

MacwTtabupoBaHMe BO3MOXKHO NO rOPU30HTaNbHOM U BePTUKaNbHOM ocam. Haxatne kHonok [+X] v [-X]
No3BO/IAET U3MEHATb MacLLTab No ropusoHTaNbHOM Ocu, a HaxaTue [+Y] u [-Y] no BepTUKanbHbIM OcAM.
C nomolubto KHoMoK [+«] 1 [—] MoXKHO caBuratb OKHO NPocMoTpa rpadmKa No ropmsoHTaNbHOW OCH, a

kHonkamu [t] m [¥] no BeptukanbHOM ocu. [pu HakaTMM KHOMKKU [BbIKN] BO3MOMKHOCTb
MacliTabrupoBaHua rpadmKa BbiKAOYAETCA.

[nAa BbIxoAa 13 OKHA NPOCMOTPA pe3ybTaTa UCMbITAHUA HaXKaTb KHOMNKY [3aKkpbiTb].
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4.8 3aBepweHue paboTbl annaparta

Mocne npoBeAeHMA UCNbITAaHUA HEOBXOAMMO OCYLLECTBUTL Cleaytolme AeNCTBUA:
1) BblHYTb 610K TEXHONOTMYECKNI 1 3aPUKCUPOBATDL Er0 CHAPYXKM (PUCYHOK 4).

2) OTKpYTUTb NPOBUPKY, YyAANUTb U3 HEE NMPOAYKT U NPOMbITb ee Heppacom.

3) M3Bneyb cnnpT 13 6aHU C MOMOLLBIO WNPULA.

4) BbIKNOYMTL annapar.

4.9 MNMepeyeHb BO3MOXKHbIX HEUCNPABHOCTEN

4.9.1 CoobuieHuns 06 owmnbKax, BO3HMKAKOLWMX NPU HENPABMAbHOMN 3KCM/IyaTauum annapara

B T1abnnue 9 npusepeHbl coobuieHWA, NOABAAIOLWLMECA Ha AMChee annapata npu HenpaBWIbHOWM
aKcnyaTaumu. B cnydae noABneHUA Ha gucnaee annapata HUKenpuBeAEHHbIX COOBLWEHNN, UCMbITAHUE
aBTOMATUYECKU OcCTaHasaMBaeTcA. Ecam annapat akcnayaTMpyeTca NpaBubHO M OWKMOKA NOABAAETCA
NMOBTOPHO, PEKOMEHAYETCA 0BpaTUTLCA B CNYXKOY TEXHUMYECKON NOAAEpPKKM (KOHTaKTHas MHopmauma
yKa3saHa B AokymeHTe MNacnopt AU 2.772.025 NC).

Tabnunua 9 — MNepeyeHb OLWMBOK, BO3HMKAOLWMX NPU HENPABUAbHOM 3KCNIyaTaumMm annapara

OwunbKa OnucaHue Bo3moXKHaa npuymHa

HenpaBuabHaA aKcnayaTauma:
MowHoCTU nsnyyatena

d)OTOCMCTEMbI He XBaTaeT

[ONA AOCTUXKEHMA
HacbllleHne HeucnpaBHOCTb U3nyyatens uau

HacCbIWeHNn
doTonNpremMHuKa

Mexxagy usnyyatenem u NpUeMHUKOM CTOUT
Henpo3payHasa nperpaga

doTocuctema He
MOXeT BONTU B

HenpasuabHasa skcnayaTauma:
Mpwn nposegeHnmn

NCNbITaHUA TemnepaTypa
Temnepatypa npobbl npobbl A0/1KHa

HE MOXET CHU3UTbCA CHM»KaTbcA. OWKnbKa
BO3HWKAET, KOraa 3Toro
He NpoucxoaurT.

Konba He YCTaHOB/1IEHa B TEXHO/IOTUYECKUI
610K UK B Hen OTCYTCTBYET XUAKOCTb.

HnOKOCTb He conpuKacaeTcs ¢ 4aTYUKOM
TemnepaTypbl

4.9.2 CoobueHma 0 KpUTUYECKNX OLLIMOKax

B Tabnvue 10 npuBepeHbl COObLWEHMA, MNOABAAIOLLMECA MPU HEUCNPABHOCTU 3SNEKTPOHHbIX WK
MeXaHUYeCcKUx y3noB. B cnyyae nosasneHua Ha gmcnnee annapata HUMKeNnpuBeAEHHbIX COOBLLEHWUN,
McnbiTaHWEe aBTOMATUYECKM OCTaHaBAMBaeTcA. Mpy NOBTOPHOM NOABNEHUU COODLLEHMA peKoMeHayeTcA
06paTUTbCA B CNYKOY TEXHUYECKOW NOAAEPKKM (KOHTaKTHaa MHOOpPMAUMA yKasaHa B LOKYMEHTe
Macnopt AUD 2.772.025 MNC).

Tabnnua 10 — MNepeyeHb KPUTUUYECKUX OLLIMOOK

OwnbKa OnucaHue

MnaTa ynpasneHua Mnata ynpasneHuna nepesarpysnnacb ns-3a cbosa. npobnemol c
nepesarpysunacb CeTbio MUTAHUA.

MnaTa AaTYMKOB Nepesarpy3mnacb M3-3a c60A. Bo3smoKHbI
MnaTa gaTtynkos npobnemsbl c Kabenem, coeAMHAOLWMM 610K yNpaBAeHUA U
nepesarpysunacb TEXHONOrM4Yeckmi 610K, CoeMHEHME OCyLLECTBAAETCA C

NMOMOLLbIO CNEeLNaNbHOro pasbema.

. MnaTta ynpasBneHWa He oTBeYaET Ha 3anpocbl. BoamorkHa

HeT cBA3M ¢ nnaTon ynpasneHma

npobnema c Kabenem BHyTpPU 610Ka OXNAXKAEHMA.
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OwnbKa OnucaHue
HeKkoppeKTHOe 3HaYeHMe CONPOTUBAEHUA AATYMKA TeMNepaTypbl
Owwubka NTC 6aHun 6aHN. OWMOKA MOXKET BO3HUKHYTb NPU NOBPEKAEHUM

coeAuHEHUA AaTyMKa TemnepaTypbl 6aHK ¢ niaToin ynpaBaeHus.
Temnepatypa 6aHu Bbliwe 60 °C. Bo3MoXKeH BbIXo4, U3 CTPOSA
MNeperpeB HarpeBaTens TPaH3UCTOpPa Ha NJiaTe ynpaBAeHUA UK KOPOTKOE 3aMblKaHMe
KOHTAKTOB HarpesaTens.

Owwnbka AUMN nnatbl ynpasnenna | C ALM nnatol ynpaBaeHMA CYNTbIBALOTCA HEKOPPEKTHbIE 3HAYEHMUA

HekoppeKTHoe 3HayeHMe CONPOTUBAEHUA AaTYMKa TeMnepaTypbl
npoaykTta. OWwnbKa MOXKeT BO3HUKHYTb NPU NOBPEXAEHUN
coegMHeHNA JaTYnKa TeEMMNEPATYpPbl NPOAYKTa C NAaTOM
AATYMKOB.

OwwubKa NTC npoayKTa

Owwnbka ALIN nnaTbl AaTYMKOB C ALLM nnaTbl 4aTYMKOB CHUTLIBAIOTCA HEKOPPEKTHbIE 3HaYEeHUA.

HeKoppeKTHoe n3meHeHne TemnepaTtypbl 6aHK, KOTOpPoe He

HeKoppekTHas paboTa 6aHu
npeaycMoTpeHo anroputmom paboTbl annapara.

HekoppeKTHas paboTa

perynaTopa 6akm Perynatop Temnepatypbl 6aHM paboTaeT HEKOPPEKTHO.

HeT cBA3M C NnaTol AaTYMKOB MnaTa AaTYMKOB He OTBEYAET Ha 3anpochl.

[Buratens mewanku He pa60TaeT KOPPEKTHO NN HEUCNPABEH

Owwubka gsuratensa
$oTOAATUMK MELLAJIKM.

4.9.3 MNepeyeHb BO3MOMXKHbIX HEMCNPABHOCTEN

MpepnpuATMe-U3roToBMUTEIb NPOU3BOAMUT FAPAHTUMHBIA PEMOHT U Moc/aerapaHTuiiHoe obcny)KnsaHue
annapatoB Kpuctann-21. Bo3morKHble HeucnpaBHOCTM npuBedeHbl B Tabauue 11. Mpu Hanuuum
HencnpaBHOCTEM, KOTOpPble He YAAETCA YCTPAHUTb CAMOCTOATE/IbHO C MOMOLLbIO AAaHHOIO PYKOBOACTBA,
pekomeHayeTcAa 06paTUTbCA B CNYXKOY TeXHMYECKOM NoaaepKKM (KOHTaKTHaa MHPopMaLMsa yKasaHa B
AokymeHTe Nacnopt AU 2.772.025 NC).

Tabnnua 11 — Bo3amMoXKHble HEMCMNPABHOCTH

HaunmeHoBaHMe HeMCNpPaBHOCTH,

BepoATHasA npuumHa Mertopa ycTpaHeHus
BHELUHee NPosB/ieHne

OTCYTCTBYET HanpseHue | NPOBEPUTb HaNPAXKEHNE CeTu
CeTU NUTaHuA nUTaHMA

AnnapaT BK/IIOYEH B CETb

NMUTaHWA, OTCYTCTBYET MHAOUNKALLUA HeucnpaseH OTRIIOYMTL annapar ot CeTH

NMUTaHWA, BbIHYB BUJIKY U3 PO3ETKN,

npenoxpaHnTenb
3aMEHUTb NPeaoXpaHUTeNn

NpPOBEPUTb NOAKNIOYEHME
TexHonormyeckoro 6s10Ka. Ecim
NOAKNIOYEHMA HET, TO OCYLLECTBUTD
€ro, NOAKN0YMNB pa3bem K 610Ky
yrnpasneHus.

Mpwn BKAKOYEHMM annapaTa
BbICBEYMBAETCA HAAMNMUCH He NOoAKNoYeH

«[MoAKNOYNTE TEXHONOTNYECKUIM | TEXHONOTNYECKUI BIOK
610K 1 NepesanycTuTe annapaT»
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4.10 [leicTBMA B IKCTPEMA/IbHbIX CUTYyaLUAX

Mpu nonagaHUM WUOKOCTEN WAM MOCTOPOHHUX MPEAMETOB BHYTPb 6/10Ka oxnaxaeHua U 6s10Ka
TEXHO/I0rMYeckoro, HeobxoaAnMmo:

e BbIKNOYMTL annapar HaxaTnem Tymbnepa «CeTby;

® BblHYTb CETEBYIO BUJIKY U3 PO3ETKY;

® CHATb 3aWMTHbIN KOXYX;

YAANUTb KUAKOCTb UKW MOCTOPOHHUE NPEAMETbI;

® YCTaHOBMUTb KOXYX Ha MecTo.

NMPUMEYAHUE

Ana yoaneHus #udkocmu pekomeHOyemcs Uucrnonb3osams cramelli 8030yx. Yem 6oicmpee 6ydem
yoasneHa MudKocms, mem 6osabuUe 8epOSMHOCMb COXpaHeHUs pabomocnocobHocmu annapama. lNocne
yoaneHusa ¥uoKocmu 8bl0epxams He meHee 16 yacos nepeod Mo8MOPHLIM BKAOHYEHUEM.

5 TEXHUYECKOE OBCNYXUBAHUE

Bo n3berkaHne nopaxkeHua 3NeKTPUYECKMM TOKOM, paboTbl, cBA3aHHbIE C 06CAyKMBAHMEM annapaTa,
NPOBOAUTb TONbKO MPW OTKAOYEHHOM NUTAHUKM (Kpome n.5.5, n.5.6).

5.1 lononHUTeNnbHble maTtepuanbl

MepeyeHb JONONHUTENbHBIX MAaTEPUAIOB A1 TEXHUYEeCKoro obcnyKmMBaHMA npeacrasaeH B Tabavue 12.
Tabnnua 12 — NepeyeHb AONONAHUTENbHbIX MaTePUANOB

Marepuan HasHauyeHue
MpoTHpKa BHELWHEN NOBEPXHOCTU Ancnnes n.5.4;
CnMpT 3TUNOBbLIN TEXHUYECKUN KannbposKa gatumKa Temnepatypbl 6aHu n.5.5;
rMAPONN3HBIA PEKTUGUKOBAHHDIN KannbpoBKa gaTuMKa TemnepaTtypbl NpoAayKTa n.5.6;
OunCTKa KOXKYXOB OT 3arpAsHeHuni n.5.8.
CandeTtKka xnonyato-bymarkHas MpoTupKa BHeLWHen NoBepxXHOCTN gucnaea n.5.4.
Wnpwuy, N3BneyeHue cnmupTta ns 6aHun.

MepeyeHb AONONHUTENILHOIO 060PYAOBaHMA A1 NPOBEAEHNS TEXHNUYECKOTO 0OC/YKNUBAHUSA
npeacrtasneH B Tabaunue 13.

Tabnnua 13 — MNepeyeHb AONOAHUTENBHOIO 060PYA0BAHMA 414 NPOBEAEHMNA TEXHNUYECKOIO
obcnyumBaHuA

O6opygoBaHue AvanasoH To4HOCTb Ha3sHaueHue PekomeHpgyemblie CU

KannbpoBKa gatumka
Temnepartypbl 6aHn n.5.5; TepmomeTtp JITA-M ¢

TepmomeTp ot -80 go 0°C 0,3°C KannbpoBKa gaTumkKa anameTtpom wyna 4,3
TemnepaTtypbl NpoayKTa MM
n.5.6;

5.2 O6wme ykazaHuA u mepbl 6e3onacHocTH
Mpu paboTe c annapaTom NOJib30BaTENN A0JXKHbl BbINONHATL TpeboBaHMA NyHKTa n.4.2.
5.3 NepeuyeHb onepauui

Tabnnua 14 — NepeyeHb onepauui

Onepauyusa MyHKT MepuoauUYHOCTb
MpoTupKa NoBEPXHOCTU Ancnaen 5.4 no mepe HeobxoAMMOCTH
KannbposKka gaTumMKoB Temnepatypbl 6aHu 5.5 He pe’ke 04HOro pasa B rof,
KannbpoBKa gaTuMKa TemnepaTypbl NPOAyKTa 5.6 He pe’Ke 04HOro pasa B rof
OumnCTKa KOXKYXOB OT 3arpsA3HeHn 5.8 no mepe Heob6xoAMMOCTH
HacTpoiKka AeTeKTOpOB KpMCTanios 5.9 no mepe Heob6xoAMMOCTH
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5.4 MNMpoTrupKa noBepxHOCTU gucnnesn

Ouncnneit annapata 3aKpbIT FEPMETUYHOM MONMMEPHOW MNEHKOM. B cnyyae 3arpAsHeHUs NAEHKK, eé
MOKHO MNPOTEPETb, MCMNO/b3yA XN0MN4YaTo-byMarkHyl0 CandeTKy, CMOYEHHyH CcnuMpTom (nepedyeHb
[ONOJIHUTENIbHBIX MaTepnanos NpueeaéeH B Tabauue 12).

5.5 KannbposKa gatunka rTemnepatypbl 6aHm

5.5.1 N3Bneyb 610K TEXHONOIMYECKUN U3 BaHW.
5.5.2 3anuTb B 6aHt0 cnupT (55 mn, Tabaunua 12).
5.5.3 CHATb NPO6MpPKY ¢ 610Ka TEXHONOMMYECKOTO, €C/IM OHA YCTaHOBEHa.

5.5.4 Mepen npoBeAeHUEM KanMOPOBKM CHATb KPbIWKY C 6/10Ka TEXHOMAOrM4Yeckoro, 4tobbl 6Obina
BO3MOYHOCTb BCTaBUTb 06Pa3L0BbIM AaTYMK TeMNepaTypbl.

5.5.5 BcTaBuTb 610K TEXHONOTMYECKUIA B NOJIOXKEHNE ANA NPOBEAEHMA UCNbITaHUA (PUCYHOK 1).

5.5.6 YcTaHOBUTb 06pasuoBbil  AaTyMK  Temnepatypbl. HUXHWMI  KoHel, o06pa3uoBOro AaTyuka
TemnepaTypbl AOIXKEH ObITb PACNONOXKEH Ha PACCTOAHUM 5 Mm OT AHa H6aHW.

NMPUMEYAHUE

L1189 moeo, ymobbl HUMHAS Yacmb 06pa3y08020 OaMYUKA MeMnepamypsl HaxXo0usdacs HA PACCMOSHUU
5 mm om OHa 6aHu, Heobxodumo ecmasume OAMYUK 8 crieyuansHoe omeepcmue. 3amem Heobxo0umMo
3aguKkcuposams 0b6paszyo8sIli 0am4yuK memrepamypsl Pe3UHO8bIM KOMbUOM (8 KOMIMAEKM MOCMasKu
He exodum). fanee onycmumb 06pa3yossiii 0amyuxk memrepamypsl 8HU3, Ymobbl HUMCHAA 4ACMb
damuuKka Kacanace OHa 6aHu, nocne 4Yyezo HaHecmu memky. [locne HaHeceHUA MemKu Heobxooumo
NMpUNoOHAMb 0aMYUK memrepamypbl NPoOyKmMa Ha 5 mm u HaHecmu emopyro memky. 3aguKkcuposame
pPe3uHOB8bIM KOAMbUOM OamyuK memrnepamypsi No 8mopoli memke.

5.5.7 BkntounTb annapat, HaxaTb KHOMKy [MeHto].

5.5.8 HaxkaTb KHOMKy [KaanbpoBKa AaTuMKoB], nocne Yyero B NOSIBUBLUEMCA OKHE BBOAA YMCEN BBECTU
naponb «1961» 1 HaxKaTb KHONKY [BBOA].

5.5.9 B oTKpbiBLIEMCA OKHE «KannbpoBKa AaTuMKOB» HaxaTb KHOMNKy [Kannbposka T 6aHu], nocne yero
OTKpoeTca OKHO «Kannbposka T 6aHM».

5.5.10 3anucaTtb 3Ha4yeHua «HaknoH, k» n «CmeleHune, b».

5.5.11 HaxaTtb KHonKy [KannbposaTtb], nocse yero otkpoeTtca okHo «Ctabmunnsauma T 6aHN», B KOTOPOM
byaet otobpaxeH ctatyc «Crabununsauyma 10°C» (pucyHok 32).

'I{anwﬁpOBKa T OaHn. ..

Crabunusauua 10°C...
Oatuuk T 6aHn, °C: 24.2

PucyHok 32 — Ctabunamsauma 10°C

5.5.12 Mocne TOro, Kak npousowsa crabunmsaums nepsoir ToukM Kannbposku 10°C, noaBUTCA OKHO
BBOAA uncen, rae byaer HeobxoAMMO BBECTM TeKyLLee NokasaHne obpasLoBoOro TEpMOMETPaA M HaXKaTb
KHonKy [Beoa].

5.5.13 MNMocne BBOAA 3Ha4YeHUA ¢ 0H6pPa3LOBOro TepMOMeETpPa CHoBa oTobpasntca okHo «Ctabunmsaums T
6aHM», HO yXKe ¢ apyrum ctatycom — «Ctabuamsaumsa -80°C» (pucyHok 33).
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rKaﬂVIﬁpOBl{a T 6aHun. ..

Crabunusauma -80°C. ..

Oatumk T 6aHu, °C: 253

PucyHok 33 — Ctabunmsaums -80°C

5.5.14 NMocne TOro, Kak npousowwsia ctabunmsauma BTOPON TOUYKM Kanmbposku -80°C, NOABUTCA OKHO
BBOAA uncen, rae byaet HeobxoAMMO BBECTM TeKyLlee NoKasaHMe oH6pa3LLoBOro TepMOMETPa U HaXKaTb
KHoNKy [Beoa].

5.5.15 BbIkntounTb annapar.

5.5.16 M3Bneyb 06pa3LoBbI TEPMOMETP.

5.5.17 BepHyTb KpbIWKY B 610K TEXHONOTMYECKUIN N YAANUTb CNUMPT U3 6aHM C MOMOLLbIO WNpULa.

5.6 KannbpoBKa gaTumMKa Temnepatypbl NpoAyKTa

5.6.1 Mepen, npoBeAeHUEM Ka/IMOPOBKU CHATb KPbIWKY C 6J/IOKa TEXHONOrMYecKoro, 4tobbl 6bina
BO3MOXHOCTb BCTaBUTb 06pa3L0BbI AaTYMK TEMNepaTypbl.

5.6.2 CHATb NpobupKy ¢ 6/10Ka TEXHOIOTMYECKOr0, €C/IM OHa YCTaHOBJIEHa.

5.6.3 YcTaHOBUTb 06pasuoBblii TEPMOMETP TaKMm 06pa3om, 4Tobbl YyBCTBUTE/bHbIE YacTM AaTYMKa
TemnepaTypbl NPoayKTa U 06pa3L0BOro AaTyMKa HaXoANAUCb Ha OAHOM BbicoTe (PUCYHOK 34).

obpaszLoBLIA

-/,/"f TEPMOMETR

PucyHok 34 — PacnonoxeHune o6pa3L,oBoro TepMomeTpa

5.6.4 3anuTtb B 6aHto cnmpT (85 mn, Tabanua 12).
5.6.5 BcTtaBuTb 610K TEXHO/IOTMYECKUIA B NONIOXKEHME ANA NPOBEAEHUA UCMbITaHMA (PUCYHOK 1).
5.6.6 BKAtounTb annapar, HaxkaTb KHoMNKy [MeHio].

5.6.7 HaxkaTb KHonKy [KannbpoBKa AaTynmKoB], nocne 4ero B NosBUBLUEMCA OKHE BBOAA YMCEN BBECTU
naposnb «1961» 1 HaxKaTb KHOMNKY [BBOA].

5.6.8 B oTKpbiBlIEMCA OKHe «KannbpoBKa AaTuMKoB» HaxaTb KHoOMKy [Kanu6poska T npobbi], nocne
yero oTKkpoeTtca okHO «Kannbposka T NpobbI».

5.6.9 3anucatb 3HavyeHuA «HaknoH, k» n «CmeleHue, by».

5.6.10 Haxkatb KHonky [KanubpoBaTtb], nocne uyero oTKkpoetcs OKHO «Ctabwunmsauma T npobbi», B
KoTopom byaeT oTobpaxkeH cratyc «Ctabunusauma 10°C» (pucyHok 35).
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rKaﬂl/IﬁpOBl{a T npobsil. ..

Crabunusauna 10°C...
Oatuuk T obpasua, °C: 24 .1

PucyHoK 35 — Ctabunnsaums 10°C

5.6.11 Mocne Toro, Kak npousoLwna ctabunmsaumsa nepBoi TOYKM Kanmbposku 10°C, NoABMTCA OKHO
BBOAA uncen, rae byaeTr HeobxoaMMO BBECTM TeKyllee nokasaHue obpasuLoBoro TepMomMeTpa U HaXKaTtb
KHoOMNKy [Beoa].

5.6.12 MNMocne BBOAA 3Ha4YeHUA ¢ 06Pa3LOBOro TEPMOMETPA CHOBa 0TObpasnTca okHo «Ctabunmsaums T
npobbl», HO y3Ke € Apyrnm ctatycom — «Ctabunmnsaums -80°C» (pucyHoK 36).

rKaﬂl/IﬁpOBl{a T npoObl...

Crabunusaunga -80°C...

Oatuunk T oBpasua, °C: -24.1

PucyHoK 36 - Ctabunmsauma -80°C

5.6.13 Mocne TOro, Kak npousolia ctabunmsauma BTOPON TOUYKM Kanmbposku -80°C, NOABUTCA OKHO
BBOAA uncen, rae byaet Heobxoa4MMO BBECTM TeKyLlee NokasaHue ob6pa3LLOoBOro TepMoOMeTpa U HaXKaTb
KHoNKy [Beoa].

5.6.14 BbIkntounTb annapar.

5.6.15 M3Bneyb 06pa3LoBbI TEPMOMETP.

5.6.16 BepHyTb KPbILWKY B 610K TEXHONIOTMYECKUIA U YAANUTb CNUPT U3 BaHU C MOMOLLLbIO WNpULa.
5.6.17 BepHyTb NpobUpPKY Ha mecTo.

5.7 KannbpoBKa 1 nonpaBKa Temnepatypbl no NICO

5.7.1 BKAoumnTb annapar, HaxkaTb KHoNKy [MeHio].

5.7.2 HaxkaTb KHOMKy [KannbpoBKa gaTuMKoB], nocne Yero B NOSIBUBLUEMCA OKHE BBOZAA YMCEN BBECTU
naponb «1961» 1 HaxKaTb KHONKY [BBOA].

5.7.3 B oTKpbiBWIeMcsi OKHe «KannbpoBKa AaTynKkoB» HaxaTtb KHoNKy [Kaanbposka no NCO]J, nocsne yero
OTKpoeTcA okHO «KanmbposKa T npobbl no FCO».

5.7.4 BBecT nacrnopTHble W W3MepeHHble 3HayeHua Temnepatypbl gna [CO. lNonpaBka 6yget
OCYLLECTB/IATLCA TONbKO AN MeToAa, BblOpaHHOro B pexume OXuaaHuA. [na Kaxporo merona
BBOAATCA OTAE/IbHblEe MONPABKM.

5.7.5 Haxatb KHOMKy [3akpbITb], nocse 4ero 6yaeT nNpeasioXeHO COXPaHUTb M3MeHeHua. Ecau
Konuyectso CO 6onbLue 3-X, To 6yAyT NOKa3aHbl OTKJOHEHMUS.
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TNMPUMEYAHUE
Kanubposka u nonpaska no CO He ocywecmensemcs, ecqiu 80 8cex s4elKax nacrnopmdvie u
U3MepeHHble 3Ha4eHusA cosnadarom.

5.8 OunCTKaA KOXKYXOB OT 3arpA3HeHUM

Ecnn Koxyxa annapaTa 3arpasHUAMCh, TO HE06X0ANMMO NPOTEPETb UX XJ10NYaTo-OymarkKHOM candeTkon,
CMOY€EHHOW B cnuprTe.

5.9 HacTpoiika geTeKTopoB KpUCTannoB

[eTeKTopbl KPUCTANNOB MOXKHO MEHATb B MOJIb30BAaTENbCKUX YCNOBUAX UCMbITAHUA, €CN BO3HWUKAET
HeobxoamMmocTb. B annapaTe ucnosb3yetca Aga cnocoba onpeaenexHua ¢pasosoro nepexoga (pasosbiit
nepexos 3TO MNepexos, Bel,ecTBa M3 O4HOM TepMmoAMHamuyeckon ¢asbl B APYryr0 Npu U3MeEHEHUU
BHELIHWX YCIOBUIM) — NPO3PaYHOCTb M CAMOPa30orpes.

5.9.1 MNpo3payHoCcTb

MonABNeHWEe KPUCTANNOB MNpPU  OXNaXKAEHUMM npobbl (Temnepatypa MNOMYTHEHWS WAM  Hadvana
KpucTannmsaumm tHk), PUKcMpyeTcs NO CHUMKEHMIO NPO3pPavyHOCTM Npobbl 40 334aHHOrO YPOBHSA
(napametp «[Mposp.Kpuctann., %» B MeH «MeToa MCNbITAHUA» - «YCNOBUA WCMNbITAHUA»); MNpU
NOABNEHUWN KPUCTANNOB CKOPOCTb NepemMeLlmBaHMA NPobbl MepeKoyYaeTca cornacHo napameTtpy «Medw.
KpucTan., 06/MUH»; UCYE3HOBEHWE KPWUCTANNOB NPWU Harpese npobbl (TemnepaTypa 3ameps3aHus t3)
dUKcMpyeTcA NO  BOCCTAHOBNEHWIO MPO3PAYHOCTM [0 3aJaHHOro yposHA (napametp «[Mposp.
3amep3aHue, %»);

t npodykma

npo3pa4yHocmeo e

t3
tHK

PucyHok 37 — [leTeKTOp Npo3pavyHOCTH

5.9.2 Camopasorpes

MoABNeHME KPUCTANNOB ONpeaenserca Mo MOBbIWEHUIO TemnepaTypbl Npobbl 6onee BeUYUHBI,
3agaHHoM napametpom «Camopasorpes, °C»; npu 3TOM OGUKCUMPYHOTCA MUHMMabHAA TemnepaTtypa
npobbl nepes camopasorpeBom (tmin); nocne ¢ukcauuMm tmin CKOpOCTb NepemellnBaHuA NpPobbl
nepeKkntoyaeTca cornacHo napametpy «Mew. KpucTan.,06/MUH»; MaKCcMManbHaa TemnepaTtypa
camopasorpesa (tmax) ¢puKkcupyeTcs, Korga Temnepatypa npobbl Nocae camopasorpesa He NoBbllWaeTcs
B TEYEHME 5 MUHYT UM MOHMKAETCA HMXKe tmin.
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t npodykma

tmax
tmin

PucyHok 38 — [leTeKTop camopasorpesa

5.9.3 MoryT 6bITb 3a4€1CTBOBaHbI 0AHOBPEeMeHHO 0ba cnocoba 0bHapyXKeHUs KPUCTaNN0B UAN TONbKO
oaviH (napameTp «[eTeKkTop KpMcTannos»). B cnyyae 3aaencrsoBaHuA 06omx cnocoboB nocne pukcaumm
tHK nan tmin, oxmnpaetca cpabaTbiBaHME APYroro AeTeKTopa, Noka TemnepaTtypa nNpobbl He onycTuTcA
Ha BeJINYMHY, 3aJlaHHYI0 NapameTpom «PacxoxaeHue, °C». Eciv BTOpOM AeTeKTop Tak M He cpaboTan, B
pe3ybTaTe UCNbITaHWUA ByayT OTCYTCTBOBaTb COOTBETCTBYHOLIME 3HAYEHMA.

Bbibop cnocoba obHapy»KeHMA KPUCTaNN0B 3aBUCUT OT Tpebyemoro metoaa UCNbITaHUA U 0CObeHHOCTEN
MCMbITbIBAEMOTO MPOAYKTA.

O6blYHO AETEKTOP MPO3PaYHOCTN GUKCUMpPYeT TemnepaTypy NOMYTHEHUS UM Hadana KpucTanamsauuu
NnoyTM OAHOBPEMEHHO C duKcaumeinn MUHUMaNbHOM TemnepaTypbl nepen camopasorpesom. OgHaKo,
ANA HEKOTOPbIX NPOAYKTOB camopasorpesa npobbl npu $a3oBom nepexoge He Habnwopgaetca, Torga
cnefyeT MCNoNb30BaTb AETEKTOP MNpo3padvHoCcTM. HekoTopble npoayKTbl npu ¢a3oBom nepexoae
pa3orpesatoTca H6bICTPO M 3HAUNTENbHO, B pe3y/ibTaTe AETEKTOP NPO3PaYHOCTU GUKCMpPYeT TemnepaTtypy
Hayana KpMCTanaM3aummn, Koraa TemnepaTypa yXe CyWecTBeHHO MOBbICUIACh; B 3TOM C/ydYae cieayet
MCMNONb30BaTb AETEKTOP Camopasorpesa.

NMPUMEYAHUE

e [leTeKTOpbl KPUCTANNOB PAbBOTAIOT TO/IbKO B aBTOMATUYECKOM PEXMME UCMbITAHUA.

e JleTeKTOpbl KPUCTANNOB PAabOTaLOT TONLKO NOC/IE TOrO, KAk TemnepaTypa NPoAyKTa ONyCTUTCA HUXKeE
BE/IMYMHBI, paBHOM «t Nnpeanonaraemas, *C» + «YnpexxgeHue, °C».

e Ecnu nocne 3anycka ncnbitTaHna npobupka boina nssneveHa ns 610Kka oxnaxkAeHUA, UCMNbiTaHMe
6yaeT NPOAOMKEHO B PYHHOM pEXUME.

6 XPAHEHUE U TPAHCNOPTUPOBAHMUE
6.1 XpaHeHue
6.1.1 YcnoBuAa xpaHeHMs annapata B YacTM BO3AENCTBMA KAMMATUYECKUX GAKTOPOB  AOJIXKHbI
cooTBeTcTBOBaTb rpynne «J1» FOCT 15150-69.

6.1.2 AnnapaT AO0NXKeH XPaHUTLCA B 3aKPbITbIX OTANJAMBAEMbIX NOMELLEHUNAX B YNAKOBKE Ha CTennaxax,
He noageprarowmxca Bubpauum 1 ygapam. Annapat AO/IKEH XPAaHUTbLCA NpM TemnepaType Bo3ayxa OT
5°C po 40 °C n oTHOCUTEeNIbHOM BnaxKHocTh Bo3ayxa 80 % npwu 25 °C.

6.1.3 XpaHeHune annapata 6e3 ynakoBKM He gonycKaeTcs.
6.1.4 CpoK xpaHeHUA annapara 6 nert.
6.1.5 AnnapaT KoHcepBupyeTca cornacHo sapmaHTy B3-10 NOCT 9.014-78, BapmaHT ynakoBku — BY-5.

6.1.6 Ecnn nocne pacnakoBbliBaHMA annapaT He NPUMMEHANCA N0 CBOeMy MPAMOMY Ha3HayeHwuto, TO
XPaHUTb ero HeobxoanMo B yexne u3 nonmatuneHa (FOCT 10354-82).
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6.2 TpaHcnopTupoBaHue

6.2.1 YcnoBuA TpaHCNOPTMPOBaHMA annapaTta B YacTu BO3AENCTBUA KAMMATUYECKNX GAKTOPOB A0/KHbI
COOTBETCTBOBATL rpynne ycioBuii xpaHeHus 5 (OX4) no FOCT 15150-69.

6.2.2 AnnapaTt pa3speluaeTca TPaHCNOPTUPOBATb BCEMU BUAAMMU TPAHCMOPTA B KPbITbIX TPAHCMNOPTHbIX

cpencrtesax (aBMaLI'MOHHbIM TPAHCNOPTOM B OTan/inBaemMbIX FrepMeTU3NPOBAHHDbIX OTCGKaX) Ha ntoboe
pacctoAaHue.
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NPUNOXEHUE A. UHTEPDENC NONIb3OBATENA
A.1 Bbibop meToaa UCNbITaHUA
Ha pucyHKke 39 nokasaHoO OKHO Bbibopa MeToAa MUCMbITaHUA.

MeToa ucnbiTaHMg

FOCT 5066 A
OCT 5066 b =
FOCT18995.5

rOCT P 53706
ASTM D2386 v

[Bb|60p ][YCHOBMH ncnbiTaHuA »][OTmeHa ]

PucyHoK 39 — OKkHo BbibOpa MeToaa UcNbITaHUA

Mpun HaxaTuK KHOMNKK [Bbi6op] nponcxoamT coxpaHeHne BbIBPaHHOrO MeToAa UCMbITAHWUA.
Mpun HaxkaTUK KHOMNKK [YcnoBuA UCNbITaHUA] OTKPLIBAETCA OKHO YCN0BUIA UCMbITaHUA (pucyHOK 40).
Mpu HaxaTuM KHOMNKKW [OTMeHa] NponcxoauT 3aKpbITUE CNMCKA MeTOA0B H6e3 coxpaHeHus.

'YcroBus ucnbiTanmns
Mokaszatens 3HaueHne

MelLl.ycTaHoB., 06/MUH: 75
MeLwu.n3Bney., 06/MuH: 20
MeLwu.kpucTann., 06/MUH: 75
OxnaxageHwue dT, °C: 22.0
YnpexaeHue, °C: 5
[leTeKkTop KpuUcTansos: NpoO3paYyHOCTb
PacxoxaeHue, °C: 1.0
Camopasorpes, °C: 0.1
MNpo3p. kpuctann, %: 80
[Npo3p. 3amep3aHune, %: 80

PucyHok 40 — OKHO yCnoBUM UCMNbITaHUA

Ecnv BbIBpaH No/b30BaTE/IbCKUIA METOA, TO B OKHE «YCN0BUA UCMbITaHMA» ByayT 0TOBpaXKaTbCA KHOMKM
[U3meHuTb] 1 [Mo ymonuaHuio] (pucyHok 41). Mpu HaxKaTUK KHOMKK [3aKpbITb] NPOMCXOAUT 3aKpbITHUE
OKHa YC/I0BUIN UCMbITaHWIA.
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'YcroBus ucnbiTanmns
Mokaszatens 3HaueHne
MelLl.ycTaHoB., 06/MUH: 75
MeLwu.n3Bney., 06/MuH: 20
MelLwu.kpucTann., 06/MUH: 75
OxnaxageHwue dT, °C: 22.0
YnpexaeHue, °C: 5
[leTeKkTop KpuUcTansos: NpoO3paYyHOCTb
PacxoxaeHue, °C: 1.0
Camopasorpes, °C: 0.1
MNpo3p. kpuctann, %: 80
[Npo3p. 3amep3aHune, %: 80
3meHuTb ][Ho YMOJTYaHNIO

PucyHok 41 — OKHO «YCNOBMA UCNbITaHUA» C BO3MOXHOCTbIO M3MEHEHUSA YCIOBUI

Mpun HaxaTUK KHOMNKKN [M3MEHUTb] MOXKHO M3MeHATb BbIBpaHHOEe ycnoBMe UCMbITaHMA. ECan HaxKaTb
KHoMKy [Mo ymonuyaHuio], To byseT npeanorKeHo yCTaHOBUTL NapamMeTpbl N0/Ib30BaTE/IbCKOrO MeToAa
Mo YMONYaHUIO (pUCYHOK 42). Mpu HaxkaTuK KHonKku [[la] npousoiaeT ycTaHOBKa NapameTpos Mo
ymo4aHuio. Ecnm Haxkata KHonKa [HeT], To ycTaHOoBKa napameTpoB MO YMOIYaHWUIO He NPOU30oMaeT.

rCOOﬁlI.!EHMe

Bbl yBEpEHbI, YTO XOTUTE
YCTaHOBUTb BCEe
napamMmeTpbl MeToaa no
YMOITYaHU0?

\ [1a H HeTt

PucyHOK 42 — YcTaHOBKa NapameTpoB N0/Ib30BaTe/IbCKOro MeToAa No YMOTYAHUIO

A.2 PepaKTMpoBaHMe CMUCKOB NPOAYKTOB U NONb30BaTeNei
A.2.1 OKHO penaKkTopa CNMUCKA NOKa3aHOo Ha PUCYHKe 43.
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‘Cnncok NpoayKToB
[MpoaykT 2
MpoaykT 3
[NpoaykT 4
[MpoAayKT 5

\B bl0O p] ‘:Vl3MeHI/ITb:‘ ‘:ﬂOGaBMTb \ \:Y,qan UTb \ \TSa KprTbj‘

PucyHoK 43 — OKHO pefakTopa CnucKa

B Tabnuue 15 npeacrasneHo onvcaHuMe Habopa KHOMOK OKHAa peaaKkTopa CruMcKa.

Tabaunua 15 — Habop KHONOK OKHa pegaKkTopa Cnucka

KHonKa Jeictene

[Bbi60p] BbibpaTb aneMeHT crnumcKa

[U3meHunTb] MN3MEeHWUTb 31eMEHT CNNCKA

[Ao6aBuTb] Jo6aBUTb HOBbI 3/IEMEHT B CNUCOK

[YaanuTb] YaanuTb BbIOPaHHbIN 31€MEHT U3 CUCKA

[3aKkpbiTb] 3aKpbITUE OKHa pedaKkTopa Cruncka 6e3 Bbibopa anemeHTa

Bbl6paHHaﬂ 3anNncb CNNCKa BblAeNAETCA CUHUM LUBETOM.

A.2.2 PepaKTop TEKCTa BbI3bIBAETCA HaxKaTem KHonok [[lo6aBuTb] nnn [M3ameHuUTb), pacnosiorKeHHbIX B
OKHe pepakTopa cnucka (pucyHok 43 Ha ctpaHuue 37). Mpu HakaTMM OAHOM M3 3TUX KHOMOK
OTKPbIBAETCA pefaKTop TEeKCTa M B Mose BBOAA OTOOparkaeTca 3HayYeHue TeKyllero napametpa, nmbo

nycroe nose npu gobasneHnn HoBol 3anmcu. OKHO pefaKkTopa TEKCTa NOKA3aHOo Ha PUCYHKe 44,

B Tabnuue 16 npeacraBneHo onncaHne Habopa cneunann3mpoBaHHbIX KHOMOK pedaKTopa TeKcTa.

BBoa AaHHbIX

Wms nonbaosartens:

MBaHOB n.n|
leiali2liala)is]le ]z (8o 0 linllcl
Mar. | [y [« e (n]r [wiuls]x =

e

3am. (& u8fanpolnla x|so|Bson

i

Pervotp | 5 [ e [m ul 16 60

OuucTka

BQ[ [Npoben ] OTmeHa

PucyHoK 44 — OKHO pefaKTopa TeKcTa
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Tabaunua 16 — Habop cneunanmsmpoBaHHbIX KHOMNOK peaKTopa TeKCTa

KHonka Jencreune

[«] YaaneHue cMMBOa CNeBa OT Kypcopa

[OuncTka) OumcTKa BCEN CTPOKM

[«<Iv][—] MepemelleHme Kypcopa BNI€BO AW BNPABO

[3arn.] n [Peructp] | NepekntoyeHne KnaBnaTypbl B PEXKMUM 3ariaBHbIX UM CTPOYHbIX BYKB
[nat.] / [Pyc.] MepeknoyeHne KnaBmMaTypbl B PEXMUM NAaTUHCKUX NN PYCCKUX BYKB
[OTmeHa] 3aKpbITUE OKHa pedaKTopa TeKCTa 6be3 CoOXpaHeHUs 3HaYeHuA

[Beog] 3aKpbITUE OKHA peaaKTopa TEKCTa C COXPaHEHMEM 3HaYeHUS

|_|pl4 HaXXaTun KHONKU [BBOA] peaakTnpyemasn 3anmcb 3aMeHAETCA N AO6aB}1ﬂeTCﬂ HOBaA.

A.3 3apaHue npeanonaraemoi Temneparypbl

A3.1Mpu HarkaTMM Ha none BBOAA MpegnosiaraeMor TemnepaTypbl Ha AuUCnaee NOABAAETCA
penaKkTop uuncen.

A.3.2 PegakTop u4ucen BbI3bIBAETCA HarKaTMEM Ha Mose, nogiexawee pegaktuposaHuio. OKHO
penaKkTopa YMces NOKa3aHo Ha PUCYHKe 45.

BBoa AaHHbIX
t npean., °C (-80 ... 0):

7,89 «
419 ‘G‘OHMCTKG
T?Bson
o~ . omen

PucyHok 45 — OKHO pegakTopa uncen

B Tabnumue 17 npeacrasneHo onvcaHve Habopa cnewmanmM3npoBaHHbIX KHOMOK peaakTopa ymcen.

Tabnunua 17 — Habop cneumannsnpoBaHHbIX KHOMOK peaKkTopa Yucen

KHonKa Helicteue

[.] BBoA AeCcATUYHOM TOYKM (aKTUBMpPYETCS NO HeEob6Xo4MMOCTH)
[-] MN3meHeHMe 3HaKa Yymcna (akTmBMpyeTcs No HeobxoamMmocTn)
[Ounctka] | YoaneHue Bcero uncna

[«] YnaneHue nocneaHen sBBeaEHHON LUNPbI

[OTmena] | 3akpbiTve oKHa peaakTopa 6e3 coxpaHeHUs 3HaYeHus
[Beoa] 3aKpbITUE OKHa peaaKkTopa C COXPaHEHUEM 3HaYeHun

Mpw HaxKaTumn KHoNKK [BBOA] BBEAEHHOE 3HAYEHME 3aMEHSAET 3HAYEHUE PeAaKTMPYEMOro napameTpa.
Ecnuv BBeAEHHOE 3HaYeHME BbIXOAMT 3a FpaHULLbl 4OMYCTUMOrO AMana3oHa, KHomnKa [BBog] HeakTMBHa.

A.4 MeHi0
Mpn NOMOLLM MEHIO OCYLLECTBAAETCA HAaCTPOMKA M NPOBEPKa annapara.

Mpw HaXKaTum Ha KHOMKY [MeHI0] B OKHe 0XXnaaHWa annapaTt nepexoauT B OKHO MEHHO, MOKa3aHHOE Ha
pUCyHKe 46.
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MeHto

[I‘Iapameprl annapara »]

YnpasneHue gaHHbIMU  »

[KaJ'IMGDOBKa JaT4YnKoB »]

[NokasaHMa OaTyMKOB »

TecT obopyaoBaHus »

[06 annapare »][SaKpbﬁb]

PucyHok 46 — OKHO «MeHo»

[0oCTyn K NyHKTamM MEH0 OCYLLECTBAAETCA C MOMOLLbIO HaXKaTUA COOTBETCTBYHOLLMX KHOMOK. [nA Bbixo4a
M3 MEHIO HaXKaTb KHOMKY [3aKpbiTb].

A.5 OKHo «[lMapametpbl annapara»

A.5.1 Mpu HaxkaTuu KHOMKK [MeHI0] B pexxnme oxuaaHusa u Bbibope nyHKTa [Mapamertpbl annaparal,
Ha Aucnsiee nosB/AETCA OKHO, MOKa3aHHOe Ha pUCYHKe 47.

MapameTpbl annapaTta
[ara n Bpems
[eHb Mecsy log Yaceol MuHyTbI
v [19 a || ¥ 06 « || ¥ 2018] « | | v |09 a | v |51 ]
3Byk
pomkocTb CurHan 3aBepLueHns UCNbITaHns 3ByK AencTBuUS
() \ .1 o HBocnpomBecmHBKn. \
[Oucnnewn MapameTpbl Mmogyns 6ecnpoBogHON CBA3W U CETU
ApkocTb Cetb ZBee Kanan ZBee JlokanbHas cetb
o | ¥ 001 || ¥ /01 ]| TCPIP |
\SaKpblTb\

PucyHok 47 — OkHo «lNapameTpbl annaparta»

A.5.2 U3meHeHne AaTbl uam BpemeHm ocyuiectsaserca KHonkamu [V] n [A]. Npu oaHoKpaTHOM
HaXaTUM MPOUCXOLUT U3MEHEeHMe MapamMeTpa Ha eauvHuuy. MNPy HaXKaTUM U yAeprKUBAHUM KHOMKM
NMPOUCXOANT YCKOPEHHOE N3MEHEHMEe NapameTpa.

A.5.3 l3ameHeHMe YpPOBHA T[POMKOCTU OCYLLECTBAAETCA MNPUM MNOMOLWM MOSIBYHKOBOFO PEryaatopa,
PacnoIoXKeHHOro NoA Haanucobto «FPOMKOCTb».

Homep curHana, BOCNpPOM3BOAMMOro NPU 3aBePLUIEHUN UCNbITaHUA, Bbibupaetca kHonkamu [W] u [A].
MpocnywmeaHme BbIBPAHHOIO CUIHaNa OCYLLECTBAAETCA HaXKaTMeM KHoMKu [Bocnpoussectu],
OCTaQHOBKA BOCMPOM3BEAEHMUA OCYLLLECTBAAETCA NOBTOPHbBIM HAXKaTMEM Ha 3Ty }Ke KHOMKY.

3BYK AENCTBUA, BOCNPOM3BOAMMBIA aBTOMATUUYECKM MPU HaXKaTUM Ha 3/1eMeHTbl NOJIb30BaTE/IbCKOro
MHTepdelica, BKAOYAETCA W BbIKAOYAKOTCS HA)KaTMEM KHOMKM, PacrnofioXeHHOW nohd Hagnucblo
«3BYK AencTBmua».

A.5.4 ameHeHMe APKOCTM AMCNiea OCyWecTBAAETCA NpW  MNOMOLLM MOA3YHKOBOrO pPerynsatopa,
PacnoIoXKEeHHOro NoJ HAAMUCHIO « APKOCTbY.

A.5.5 HacTpolika moayna 6ecnpoBoAHOM CBSI3M OCYLLLECTBAAETCA TO/IbKO B C/lydae ucnosb3oBaHusa MBN.
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Homep ceTu Bbibupaetca kHonkamu [W] v [A] (monyctumble 3HaveHma — ot 1 go 255).

Homep kaHana sbibupaetca kHonkamu [ W] n [A] (nonyctmblie 3Hauenmna — ot 1 go 13).

A.5.6 Mpwu Haxkatun KHonku [TCP/IP] oTKpoeTca okHO «HacTpoiika cetu» (pucyHoK 48). B 3Tom OKHe
oTobpakaeTcs nHbopmauma ob IP-agpece annaparta, Homepe NOPTa, MAacke NOACETU, OCHOBHOM LU/IO3E

n coctosiHun DHCP (BKAtOYEH WU BbIKOYEH).

HacTtpoliku cetn

IP appec:

MopT:

Macka nogcetu:
OCHOBHOW LUMIO3:
DHCP:

100.93.150.163

80

255.255.0.0
100.93.0.1
BbIKMIOYEH

!'l/I3MeHI/ITb \

wéaKpblTb .‘

PucyHok 48 — OKHO «HacTpoiika ceTn»

Ecnv HaxkaTb KHOMKy [M3meHUTb], TO OTKPOETCs OKHO «M3meHeHMe HaCTPOEeK CeTU», rAe MOMKHO
OCYyLLECTBUTb U3MEHEHME NAPAMETPOB NOKANbHOM CeTU (PUCYHOK 49).

M3aMeHeHne HacTpoek ceTu

IP agpec: 192_ 168_ 100_ 50
[MopT: 80

Macka noaceTu: 255_255.255. 0
OCHOBHOIA LUMIO3: 192|168 |100] | 1

DHCP:

‘:BKHFOLII/ITb DHCP \

TlpUMEHUTL U3MEHeHMS |

3aKpbiTh |

PuUcyHOK 49 — OKHO «M3meHeHne HacTpoeK ceTn»

Y106bl M3MEHUTb NOOOM YMCNOBOM MapamMeTp, HeobXoaMMO HarKaTb Ha COOTBETCTBYHOLLEE YMCNO B
pamKe U U3SMEHUTb YNCNO B peadaKkTope uncen. na srkAOYEHUA UAN BblikKAtoYeHNA DHCP HyXHO Ha)KaTb
KHONKY Hanpotue Hagnucn «DHCP:». YTo6bl M3MEHEeHUA COXPaHMINUCb, HEOBXOAMMO HaXKaTb KHOMKY
[MpumeHuTb M3MeHeHuA], 1A BbiIXxoAa B OKHO «HacTpolika ceTu» Hafo HaXaTb [3aKpbiTb).

Y106bI BEPHYTHCA B OKHO «[lapameTpbl annapaTta» HeobXoAMMO HaxKaTb KHOMKY [3aKpbITb].

A.5.7 MNpu Ha*KaTnK KHOMKM [3aKpbITb] B OKHe «[lapameTpbl annapaTta» NPoMCXOANT BO3BPAT B MEHIO.

A.6 OKHO «YnpaBneHue AaHHbIMU»

A.6.1 Mpu HaxkaTuK KHOMKK [MeHI0] B OKHe oXXuaaHua v Bbibope nyHKTa [YnpaBneHue gaHHbIMU], Ha
aucnnee NOABAAETCA OKHO, NOKa3aHHOe Ha pucyHKe 50.
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YHpaBneHMe AaHHbIMW
Mevars B RS232

PesynbTathl v 01 a -| = 12 ~
| | x

[I‘Iapameprl ]
QOumcTka cn1ckos

[I‘I POAYKTbI ][I‘Ion b3oBaTeNy ]

3aBoACKME HACTPONKK

BoccTaHoBUTL

PucyHok 50 — OKHO «YnpasneHne gaHHbIMU»

Mpun HaxaTUM KHOMKK [3aKpbITb] NPOUCXOAMT BO3BPAT B MEHIHO.

A.6.2 Ona npuéma paHHbix nNo uHTepderncy RS-232 Ha KomnbioTepe AO0/XKHA ObITb YCTAHOB/IEHA U
HacTpoeHa nporpamma PuTTY mam aHanormyHas (Hactporiku MK ans npuéma AaHHbIX C annapara
npuseaeHbl B NpuaoXKeHMn b Ha cTpaHuue 47). Annapat oKeH ObiTb NMOAKAOYEH K KOMMNblOTEpPY
CTaHAapPTHbIM Kabenem RS-232 (nocrasiseTca No A0NOJAHUTEbHOMY 3aKasy).

A.6.3 Ana neyatn pesynbtatoB B RS-232, kHonkamu [V¥] u [A] BbibpaTb aAuanasoH Homepos
pe3ynbTaToB AJ/18 NeYaTU U HaxKaTb KHOMKy [Pe3ynbTatbl]. Bce pe3ynbTaTbl M3 YKA3aHHOMO AMana3oHa,
COXpaHEHHble B NamMATK annaparTa, byayTt nepeaaHbl Ha MNK. Ha pucyHKke 51 noKa3aHO OKHO nporpamMmbi-
TepMUHana c Tabauuen pesynbTaTos, NOJY4EHHOM C annaparta.

£ COM6 - PuTTY

15.03.2019 13:24. PesyJpTATH MCIHTaHMH anmapara Kpseranm-21 Wi: ad

W NlaTa 1 BpeMs MeTon MOIHTaHMI IponyET tHR, “C / Bpema t3, “C / EBpema tmin, *C / Epema tmax, "C / Epemsa
1 25.10.2017 15:00 TOCT 5066 A TponyrT 1 -60.0 /JO0:4&:20 -58.0 /00:58:20 -61.0 /01:01:40 -59.0 /01:06:03

2 25.10.2017 15:00 TOCT 5066 A IponyrT 2 -60.0 F00:48:20 -55.0 /00:58:20 -61.0 /01:01:40 -59.0 f01:06:03
3 25.10.2017 15:00 TOCT 5066 A TIponyRT 3 -60.0 /JO0:45:20 -568.0 /00:558:20 -61.0 /01:01:40 -59.0 /01:06:03 ~

PucyHok 51 — OKHO nporpaMmbl-TeEPMUHANG C PE3y/1bTaTaMM UCMbITaHU

A.6.4 Ona neyatm napameTtpoB B RS-232 HaxkaTb KHOMKy [Mapametpbl]. MHPopmaumnsa o HaCTpOEYHbIX
napameTpax byaet nepegaHa Ha K.

[aHHaa GyHKLMA ABNAETCA CNYKeBHOM U UCNOoNb3yeTca B Cly4ae HEOBXOAMMOCTU OKasaHuA
TEXHUYECKOW NoAAEPKKM NPU IKCMNyaTaLMmM annapara.

A.6.5 InA OYUCTKM CrMCKa NpoAyKToB B rpynne «O4MCTKa CMMCKOB» HarKaTb KHonKy [MpoayKTbl]. Ha
aucnnee NOABUTCA OKHO 3anNpoca NOATBEPKAEHNA OUMCTKM CMCKA NPOAYKTOB.

Mpw HaxkaTum KHonKM [[Aa] cnMcoK NPOAYKTOB OyAEeT OUMLLEH.
Mpw HaxkaTum KHonKK [HeT] okHO 3anpoca 3aKpbiBaeTcAa 6e3 04YMCTKM CNUCKA NPOAYKTOB.

A.6.6 lnA O4UYMCTKM cCnNUCKa nonb3oBaTenen B rpynne «O4yMCTKA CAMCKOB» Ha)KaTb KHOMKY
[Monb3oBatenn]. Ha Aaucnnee noABMTCA OKHO  3ampoca  MNOATBEPMKAEHMA  OYUCTKM  CMIMCKA
nonb3oBaTenen.

Mpw HaxkaTum KHonKu [Aa] Tekywmii cnMcoKk nonb3oBaTenei byaeT OUMLLEH.
Mpw HaxkaTum KHonKK [HeT] okHO 3anpoca 3aKkpbiBaeTca 6€3 OUMCTKM CNMCKa NoJib30BaTeNeN.

A.6.7 Ina BOCCTAaHOBNEHMS 3aBOACKUX HACTPOEK B rpynne «3aBOACKME HACTPOMKU» HaxKaTb KHOMKY
[BoccTraHoBUTbL]. Ha aucnnee noABMTCA OKHO 3anpoca NOATBEPMKAEHMA BOCCTAaHOB/IEHMA 3aBOACKMX
HacTpoeK.

Mpw HaxkaTum KHoMKK [Aa] Tekywme HacTpoliKM annapaTa 6yayT 3amMeHeHbl HacTPOMKamMK,
YCTaHOB/IEHHbIMU NPEANPUATUEM-U3TOTOBUTENIEM.
Mpw HaxkaTum KHonKn [HeT] okHO 3anpoca 3aKpbiBaeTca 6e3 BbINO/JHEHUS 3aMeHbl HACTPOEK.
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BHUMAHUE!
BoccmaHogneHue 3a800CKUX HACMPOEK csaedyem  8bIMoAHAMb MO/AbKO 10  pPeKomMeHOayuu
npednpuamus-u3z2omosumess.

A.7 NogmeHto «KannbpoBKa AaTYNKOBY

Mpu HaxkaTuM KHomnku [MeHIo] B OKHe oXupaHua u Bbibope nyHKTa [KannbpoBKa patuukoB], Ha
Ancnnee oTKpoeTca noameHo «KannbpoBKa AaTYMKOBY (PUCYHOK 52)

KannbpoBka naTymMKkoB

KanubpoBka T baHu »

Kanubposka T npobbl  »

Kannbposka no [CO  »

3aKkpbITb

PucyHok 52 — MoameHto «KanmbpoBKa AaTYMKOBY

A.7.1 Npu HaxkaTum KHonKn [Kannbposka T 6aHu] oTkpoeTcsa okHO «Kanmnbposka T 6aHU» (pucyHoK 53).
B cnyyae HEOBXO4MMOCTM B 3TOM OKHE MOMKHO M3MEHATb KainbpoBouHble KO3DOULMEHTbI AaTYMKa
TemnepaTypbl. N8 M3MeHeHMA HeobXOoAMMO HaXKaTb Ha 4YMC/A B PaMKax, Noc/ie 4Yero OTKpoeTcA
penakTop uucen.

rKaﬂldﬁpOBl{a T 6aHu:
Temnepartypa 6aHu, °C: 242
HakrioH, k: 1.0000
CwmellleHune, b: 0.0000
KanubpoBatb » m

PucyHoK 53 — OkHo «KannbposKka T 6aHU»

Ytobbl HayaTb KanAMOPOBKY AaTyMKka TemnepaTtypbl 0aHM, HeobXxoAMMO Ha)KaTb KHOMKY
[Kanubposatb]. Ecin HaxkaTb KHOMKY [3akpbiTb], TO NpoOM30MAEeT BbiIXxOAd, B OKHO «KannbpoBKa
AATYNKOBY.

A.7.2 Mpu HaxaTum KHonku [KannbposKka T npobbi] oTkpoeTcs okHO «Kannbposka T npobbl» (pucyHOK
53). B cnyyae HEOBXOAMMOCTN B 3TOM OKHE MOYKHO M3MEHATb KaNMBpPOBOYHbIE KO3DULMEHTbI AaTuMKa
TemnepaTypbl. [nA M3MeHeHUss HeobxoAMMO HaxKaTb Ha 4YMcna B pPaMKax, MOC/Je 4Yero OTKpoeTcs
pefaKTop ymcen.
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rKaJ'IIflﬁpOBI{a T npoObl:

Temnepartypa npoodsbl, °C: 24 1

HaknoH, k: 1.0000
CmelleHue, b: 0.0000
KannbpoBaTtb » 3aKkpbITb

PucyHok 54 — OkHo «KannbposKa T npobbi»

YT06bl HAYaTb KaNIMBPOBKY AaTYMKa TemnepaTypbl NPobbl, He0bXxoaMMO HaxKaTb KHonKy [Kanubposatb].
Ecnu HaxaTb KHOMKY [3aKpbITb], TO NpoM30MAET BbiIXxoa, B OKHO «KannbpoBKa AaTYMKOBY.

A.7.3 Mpu HaxaTnn KHonku [Kannbposka no NCO] oTKpoetca okHo «Kanubposka T npobbl no NCO»
(pncyHoK 55). B ,aHHOM OKHe BBOAATCA NAacnopTHble 3HaYeHMA FCO gna nonpasKku.

rKaJ'II/IﬁpOBI{a T npobbl no N'CO
MNacnoprHoe NamepeHo
CO 1: 0.0 0.0
CO 2: 0.0 0.0
'CO 3: 0.0 0.0
CO 4: 0.0 0.0
'CO 3: 0.0 0.0

PucyHok 55 — Kanmnbposka T npobbl no FCO

A.8 OKHo «[loKka3aHuA AAaTYMKOBY»

MNpu HaxaTumM KHONKU [MeHI0] B OKHe OXuaaHus u Bbibope nyHKTa [[MoKa3aHMA p[aTUMKOB], Ha
Ancnnee NosiBNAAETCA OKHO C NOKa3aHUAMM AaTYMKOB annaparta. [JaHHOe OKHO ABAAETCA CAyXebHbiM u
MCMONb3yeTca B C/ay4ae HeobXOAMMOCTM OKa3aHMA TEeXHUMUYECKOW MNOAMAEPXKM NPU 3KChayaTauum
annaparTa.

Mpw HaXKaTum KHOMKK [3aKpbITb] NponcxoanT BO3BPAT B MEHHO.
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A.9 OKHO «Tect 060pyaoBaHUA»

A.9.1 MNpu HaxkaTun KHONKK [MeHI0] B OKHe oXupaHusa u Bblbope NyHKTa [Tect obopypoBaHua], Ha
ancnaee nosBnseTca OKHO «TecT 06opya0BaHMA», MOKAa3aHHOE Ha PUCYHKe 56.

Tect obopynosaHnA

[TECT HarpeBaTensa »]
[TeCT oxnagutens »]
[TeCT MeLlanku »]
[TECT n3nyyarens »]
[TeCT aucnnes »]
[TECT CBETUNbHUKA »]

PucyHok 56 — OkHo «TecT o6opyaoBaHUA»

A.9.2 B cnyyae HaxKaTusa KHonku [Tect HarpeBatena] oTKpbIBaeTcA OKHO «TecT Harpesatensay (PUCyHOK
57).

TecTt Harpesartend
Temneparypa 6aHnum, °C: 0.0

[HarpeB jo 25°C J Cton

PucyHok 57 — OKkHo «TecT HarpeBaTena»

Y106bl HAaYyaTb TECT HarpeBaTena, HeObXoAMMO HaKaTb KHOMKy [Harpes go 25°C]. Ecan TemnepaTypa
6aHn npesbicuT 25°C, TO HarpesaTenb OyaeT aBTOMATMYECKN OTKAOYATbCA. ECin HarpeBaTelb BKAOYEH,
HO TemnepaTypa 6aHM meHbwe 25°C, TO OCTAHOBUTb HarpeB MOXHO KHonkoi [Cton]. Mpu HaxaTum
KHOMKM [3aKkpbITb] NpoM30oMnaeT Bbixoa B OKHO «TecT o6opyaoBaHMA».

A.9.3 B cnyyae Haxatua KHonku [Tect oxnagutensa) oTkpbiBaeTcs OKHO «TecT oxnaautens» (PUCYHOK
58).
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TecT oxnagutend

Temnepatypa 6aHu, °C 0.0
Temnepatypa npobel, °C 0.0

YcT1aBka, °C:

PucyHoK 58 — OKHO «TecT oxnagurena»

Ecan HaxkaTb KHOMKy [BKA.0XA.], TO BKAOUYMTCA Oxnagutenb 6aHW M HayHeTCA TepMOCTaTMpPOBaHUeE A0
TemnepaTtypbl, PaBHOM ycTaBKke. YTobbl M3IMEHWUTb 3HAYEHME YCTaBKM, HEOBXOAMMO Ha)KaTb Ha
NPAMOYrO/IbHUK, BHYTPU KOTOPOrO HaxoAMTCA 3HaYeHMEe YCTaBKK, U 334aTb YCTaBKY B PeAaKTOpe Yncen.
Mpu HaxaTum KHOMKKU [BbiKn.oxn.] oxnaautensb oTKAUMTCA. [Py BbIKNKOYEHHOM OX/NaUTeNe KHOMKa
[BKn.oxn.] akTMBHA, a KHOMKa [BbiKN.0XxN.] HeaKTUBHA. EC/in 0xnaguTenb BKAKOYEH, TO KHOMKa [BKa.oxa.]

HEeaKTUBHA, a KHOMKa [Bbika.oxn.] akTueHa. Mpy HaXKaTUM KHOMKKU [3aKkpbiTb] NPOM30MAET BbIXO, B OKHO
«TecT obopyaoBaHus».

A.9.4 B cnyyae HaxkaTus KHOMKK [Tect mewankn] oTKpbIBAaeTCsA OKHO «TecT Melankm» (pUcyHok 59).

TecT meLwanku

CKopoCTb, 00/MUH: 0.0

YcTaBka, 06/MUH: 75

PncyHOK 59 — OKHO «TecT meLwankm»

Cpasy nocne 3axofa B OKHO «TecT Mellanku» KHomnka [BKn.aBur] akTvMBHA, a KHoMKa [Bbikn.aswr]
HeaKTUBHa. Ecan HaxkaTb KHOMKY [BKA.ABUr], TO B 6/10Ke TEXHONOrMYECKOM MELLasiKa, NPy 3TOM KHOMKa
[Bkn.aBur] ctaHeT HeakTUBHOM, a KHoMKa [Bbikn.aBur] byaet akTueBHon. Hanpotue Hagnucy «CKopocTb,
06/MMH» [0/XKHA 0TOBPaXKaTbCA TEKYLLAA CKOPOCTb NepemelumBaHma. MNpu HaxKaTumM KHOMNKKU [3aKpbiTb]
NPOU30MAET BbIXOA, B OKHO «TecT 060pyaoBaHUAY.

A.9.5 B cnyyae HarkaTus KHOMKK [TecT usnyuyatena] oTKpbiBaeTca OKHO «TecT uanyyaTtena» (pucyHok 60).

-

TecT nany4vyartend
MowHocTbe nanyyarens, %: 0 Kog ALLM: 0

Q Hanpsaxenwne AU, B: 0.000

PucyHok 60 — OkHO «TecT nsnyyarena»

[laHHOe OKHO MO3BONAET MNPOWM3BECTM TecT Wu3nydatens U (GOTOCeHCopa, BCTPOEHHbIX B 610K
oxnaxaeHus. MowWwHOCTb M3nyyaTens 3agaeTca C NOMOLLbIO MOA3YHKa. [NA BKAOYEHUA M3nyyaTens
HeobxoaMmo HaxkaTb KHonKy [Myck]. YTobbl BbIKAOUYUTL M3ydYaTeNb HEOOXOAMMO HaXKaTb KHOMKY
[CTon]. Mpwu HaxaTuM KHONKK [3aKpbITb] NPOM30MAET BbIXOA B OKHO «TecT 060pyaoBaHUAY.
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A.9.6 B cnyyae HaxaTua KHonku [TecT gucnnen] oTKpbIBaeTcA OKHO C TECTOBOM KapTUHKOW. [ns Toro,
4TObbl KaPTUHKa MCYE31a N NPOU3OLLEN BbIXOA B OKHO «TecT 060pyAoBaHMA», HEOBXOAMMO HaXaTb Ha
Nobyto obnacTb aKpaHa.

A.9.7 Mpu HaxaTun KHonKu [TecT cBeTUNAbHUKA] OTKpOETCcA OKHO «TecT CBETU/IbHMKA», NO3BO/AIOLLEE C
MOMOLLbIO NMON3YHKOB PEerynpoBaTtb APKOCTb KPACHOW, 3e1eHOW U CUHEM COCTaBAAKWMX NOACBETKM
(pucyHoOK 61).

TecT cBETUNbLHUKA

KpacHas cocraenswwasn, %: 100

3eneHasn cocraenawwan, %: 100

CuHaa cocrasnsatowan, %: 100

PucyHoOK 61 — OKHO «TecT cBETU/IbHUKA»

A.10 OKHo «0O6 annapate»

Mpu HaxaTnn KHonkn [MeH10] B oKHe oXunaaHua u Bbibope nyHKTa [0O6 annapate], Ha aucnnee
noABASAETCA OKHO ¢ MHGOopmaumein ob annaparte, NOKa3aHHOE Ha PUCYHKe 62.

06 annaparte

3aBO[ICKON HOMED: 1
KoHTponbaa cymma 10: 00000000
Bepcua NO: 1.00.00
Bepcua MO XBee: -
KonnyecTso BKITHOUYEHWUI: 440
HapaboTKka, yacos: 0
MNMapameTtpbl RS232: 115200, 8n1
BKkn. NHX. pexum ] [3aKprTb]

PucyHok 62 — OKHo «MHdopmauma 06 annapaTte»

3HauyeHue napameTpa «Bepcua MO XBee» oTobparkaeTca To/IbKO Npw ncnosb3osaHuu MNEN.

KHonKa [BKA. MHK. pexXum] aAsBnsetca cnyebHOM M McCnonb3yeTca [AA OTKPbITMA AOoCTyna B
WHXXEeHepHoe MeHIo annapaTa B C/ly4ae HeoHX0AMMOCTH.

Mpw HaXKaTUM KHOMNKK [3aKpbITb] NPOMCXOANT BO3BPAT B MEHIO.
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NMPUNOXKEHUE b. NEPEOAYA AAHHbIX MO RS-232

6.1 O6wme nonoxxeHus

6.1.1 s nepefaym AaHHbIX C annapaTta Ha nepcoHanbHbIi KomnbtoTep (MK) no nHtepdelicy RS-232, MK

A0KeH 6bITb 060pyA0BaH:

a) noptom RS-232 DBIOM (B HacToALLee BpemMA BCTPEYAeTCA peaKo), anmapaT noaxaovaeTtca kabenem
RS-232 DB9F — DBOM (yanvHuUTeNb MbilK, B KOMMNIEKT NOCTaBKU HE BXOAMUT);

6) noptom USB, Torga annapaTt nogkawo4aeTtcs yepes npeobpasosatens MHTepdencos USB — RS-232,
Hanpumep, «TRENDnet TU-S9» (Takke mokeT notpeboBaTtbcs Kabenb RS-232 DBI9F — DBOM ana
yOUHeHuA, npeobpasoBaTesib U Kabenb B KOMNAEKT NOCTaBKU HE BXOAAT).

6.1.2 Ha MK ponxHa ObiTb yCTaHOB/AEHa Mporpamma-TepmuHan. B aaHHOM pyKoBOACTBE OMNMCaHa

HaCTpOMKa nporpammbl «PuTTY»,

CTpaHuua nporpammbl B ceTU: « www.putty.org».

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

Mporpamma He TpebyeT yCTaHOBKM M MOXKeT HbITb 3anyLLeHa cpa3y Nocae CKaunMBaHuA. B gaHHOM

npMmepe nocsie CKayMBaHUA Nporpamma nomeleHa B nanky «C:\Program files (x86)\PuTTY».

daKTMYecKoe pasmeLLeHne NPorpaMmmbl onpeaenaeTca ya06CTBOM AafbHENLWErO UCMO/Ib30BaHUA.

b.2 OnpepeneHue nopTta

6.2.1 Nepen HacTpPOWMKOM Nporpammbl TpebyeTca onpesennTb HOMeP NOpTa, K KOTOPOMY MOAK/OYEH

annapart. [na 3Toro Ha Knasuatype MK Hy)KHO 0AHOBPEMEHHO HaXaTb KHOMKMK E] n — OTKpoeTcA

OKHO Nporpammsbl « BbIMONHUTL», NOKa3aHHOE Ha PUCYHKe 63.

= BrinoaHuTe

— BeeanTe WMA Nporpammel, Nanky, Ao0KYMEHTa MK pecypca
HTEpHETE, KOTOpEIE TREBYETCA OTKPBITE,

B 370 33g3Hue Byaer cosgaHo C NpaBaMK 3AMUHUCTPATOPE

0].4 ) Otmena ‘ | OBzop...

PucyHoOK 63 —OKHO nporpammbl «BbIMOAHUTL?

6.2.2 B TekctoBom none Habpatb «devmgmt.msc» M HaxaTb [OK] — oTKpoeTcAa OKHO aucneTyepa
YCTPOWCTB, NOKa3aHHOe Ha PUCYHKe 64.

= 2

iy Awcnetiep yorpoiicrs =

Daidn  [feidctene  Bug  Cnpaeka
G A ERE 7 Ro: AN -

e
l_::‘ Acronis Devices
b b, DVD w CO-ROM anckosoael
> ‘g [IDE ATA/ATAPT koHTpOnnEps
- Universal Serial Bus devices
4t 7' Moprei (COMuLPT)
Prolific USB-to-Senal Comm Port (CO@

IdlT FUTL l._l_uluu.uJ

15" USE Serial Port (COM3)
‘? MopT npwHTepa (LPT1)
e .F MocnegosatensHeld nopt (COMIL)

PVICVHOK 64 — OKHO «McneTyep yCTPOMUCTB»




48 AUD 2.772.025 P3

6.2.3 B pasaene «MopTtbl (COM u LPT)» HaliTu HOMep NopTa, K KOTOPOMY MOAKNIOYEH Kabenb: B c/yyae
npeobpasosaTtena TRENDnet TU-S9 nopt 6yaeT Ha3biBaTbes «Profilic USB-to-Serial Comm Port (COMX)»,
rae COMX — uckombiii HoMmep nopTa. pu oTKaoueHUn npeobpasosBaTens oT pasbéma USB nopt
nponagét U3 CnMcKa YCTPOMCTB, NPW MOAKNOYEHUM NOABMTCA BHOBb. CnepyeT Bcerga NOAKAOYATL
npeobpasoBaTtenb B 0AWH U TOT e nopT USB, Tak Kak B NPOTMBHOM C/y4ae MEHAEeTCcA Homep nopTa u
HaCTPOMKY NPUAETCA BbINONHUTb NOBTOPHO.

Ecnun komnbtoTep ob6opyaoBaH noptom RS-232 1 annapat nogkatovaetcs 6e3 npeobpasosatens USB —
RS-232, onpeaenntb HoOMep NOPTA MOXKHO TOJIbKO OMNbITHbIM MNYTEM, HaCTpamMBaa NpPorpammy
nocneaoBaTenbHO Ha Bce nopTbl «COM» M3 CNUCKA YCTPOICTB (B Ha3BaHMM NOPTA He A0NKHO
npucytcTBoBaTb « USB»).

b.3 HactpoiiKka nogkaoueHus

6.3.1 3anyctuTtb nporpammy «PuTTY», 3aaaTb HAaCTPOMKM Ha BKIagKe «Session » Logging», NOKa3aHHOM
Ha pUCYHKe 65.

«D:\log\putty.log» — nyTb XpaHeHWa AaHHbIX, NPUHATLIX C annapaTa. MapameTp MoXKeT 6bITb USMEHEH

npu HeobxogMmocTu.

ﬁ PuTTY Configuration P
Category:

—|- Session Options controlling session logging

.

= Terminal Session logging:
- Keyboard Nane
. Bell All session output H packets
... Features S5H packets and mw data

=1~ WWindow Log file name:
- Appearance D:\og'putty log Browse...
~ Behaviour {Log i &Y. &M, &D for date, 4T+
: g file name can contain &Y, &M, or date., ar
;:Ziia;:n time, and &H for host name)
. Colours What to do if the log file already exists:

o ot Always overwrite it
annection Always append to the end of it
- Data @ Ash the user every time
'T':Ionwet /| Fush log file frequenthy
- Rlogin Options specific to S5H packet logging
"' SSH | Omit known password figlds
- Sl Omit session data
About | Cpen | | Cancel |

PucyHok 65 — OKHO BK1aaku «Session » Logging»
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B.3.2 3apaTtb HaCTPOIKM Ha BKAaaKe «Terminal», noKasaHHOM Ha pUCYHKe 66.

ﬁ PuTTY Configuration Y

Categary:

[~ Session Options controlling the terminal emulation

Set various terminal options

Auto wrap mode inttially on
[ LEsma=amm eesiaitizlly on
- Features ‘
- Window
- Appearance 2 T colour to erase screen
- Behaviour [ Enable blinking text
- Tranglation Answerback to “E:
- Selection PUTTY
-~ Colours
(- Connection Line discipline options
Eata Local echa:
T @ Auto ") Farce on (" Force off
;e;ngt Local line ediing: )
ain @ Auto () Force on (" Force off
[+- 55H
- Serial Remote-controlled printing

Printer to send AMNS| printer output to:

About [ Open ] [ Cancel ]

PucyHok 66 — OKHO BKNaaku «Terminal»

6.3.3 3apaTtb HacTPOIKKM Ha BKAaake « Window», NoKa3aHHOM Ha pUCYHKe 67.

g PuTTY Configuration x
Category:
B2- Sgssion Options controlling PuTTYs window
I I..ogging Set the size of the window
B Tf?ﬂ}é;:ll:zoard Columns Bows
- Bell 2
Features When window is resized:
N 0 Change the number of rows and columns
Appearance © Change the size of the font
... Behaviour () Change font size onty when maxdmised
- Translation () Forbid resizing completely
-~ Selection Control the scrollback in the window
- Colours
(1~ Connection Lineg of scrollback 2000
- Data Display scrollbar
- Proocy [ Display scrollbarin full screen mode
TE'”'# || Resat scrollback on keypress
-~ Rlogin Reset scrolback on display activity
D gjrli:l Push erased tex into scrollback

[ open [ Conce

PucyHok 67 — OKHo BKnagkn « Window»
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b.3.4 3apatb HacTpolikKM Ha BKAaake «Window » Translation», noka3aHHOM Ha pUCyHKe 68.

ﬁ PuTTY Configuration

"

Category:

=} Terminal

- Keyboard
. Bell

- Features

= Window

- Appearance
- Behaviour
o | ranslation
- Selection
- Colours

= Connection

Options controlling character set translation

Character set translation

Et:
(Codepages supported by Windows but not listed here,

such as CP266 on many systems, can be entered
manualhy)

Treat CJK ambiguous characters as wide
Caps Lock acts as Cyrilic switch

Adjust how PuTTY handles line drawing characters

Handling of line drawing characters:

@ |Use Unicode line drawing code points
Poor man's line drawing (+, -and [}
Font has XWindows encoding
Use fort in both ANS| and OEM modes
Use fort in OEM mode oniby

Copy and paste line drawing characters as lgggk

| Open | | Cancel

PucyHok 68 — OkHO BKiagku « Window > Translation»

b.3.5 OTKpbITb BKNagKy «Connection > Serial», NoKa3aHHYO Ha pUCyHKe 69.

@ PuTTY Configuration

=

Categary:

—I- Session

i logging

= Teminal

- Keyboard
.. Bell

- Features
=~ Window

- Appearance
- Behawiour
- Tranglation
- Selection
- Colours

—I- Connection

.. Data

COptions controlling local seral lines
Select a serial line

Serial line to connect to

Corfigure the serial line
Speed (baud) 115200
Data bits
Stop bits
Parity

Flow control

Cpen

Cancel |

PucyHok 69 — OkHo BKknaaku «Connection » Serial»
B.3.6 YKkazaTb HOmep nopTa, onpeaenéHHbIN paHee B NyHKTe b.2.3 (B npumepe 3to nopt COMS).

b.3.7 HacTpouTb ocTasibHble NapameTpbl COeANHEHNS B COOTBETCTBUM C NpMBeaEHHbIMK B Tabanue 18.
Tabnvua 18 — MNapameTpbl cCOeAUHEHUS

MNapameTp 3HayeHue
Speed 115200
Data bits 8

Stop bits 1

Parity None
Flow control | XON/XOFF
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B.3.8 OTKpbITb BKMIagKy «Session», MOKa3aHHY Ha pucyHke 70.

#8 PuTTY Configuration =

Categony:

Basic options for your PUTTY session

|
Logging
=1 Terminal

Specify the destination you want to connect to

.- Keyboard Serial line Speed
L Bel CoMa 115200
- Features Connection type:
= Window Raw () Telnet ) Rlogin ) SSH
ﬁppea@nce Load, save or delete a stored session
- Behaviour ]
- Translation
. Selection COM_g
~ Colours Default Settings Load
—I- Connection
.. Diata ‘ Save
- Proey
- Telnet Delete
- Rlogin
+-55H
- Serial Close window on exit:
Always Mewver @ Only on clean exit
About | Open | | Cancel

PucyHok 70 — OKHO BKNagKu «Session»

B.3.9 BbibpaTtb TMN nogkatoveHnsa «Serial», AaTtb Ha3BaHME COEAMNHEHUIO B COOTBETCTBUMM C HOMEPOM
nopTa M CKOPOCTbIO Nepesayn AaHHbIX (B AaHHOM npumepe 31o « COM_8») 1 HaxaTb KHOMKy [Save].

6.3.10 3aKkpbITb nporpammy «PuTTY».

6.3.11 B cBoboaHoli ob6nactn paboyero CTona HaxKaTb MPaBYl KHOMKY MbllUM, B KOHTEKCTHOM MEHO
BbIOpaTb NYHKT «Co34aTb > APAbIK», MOKa3aHHbIN Ha pUCyHKe 71.

Bug »
CopTwpoBka 3
Mpynnupoeka 4
0BHoBMTE

Hactpouts nanky...

. MNan
Berasute
BeTasuTs ApbiK @
OTMEHUTE NEPEUMEHOBIHIE CTRL+Z | (& Toueunwid pucynok

TekcToBbLIA 40KyMEHT

i 3
STy 1, Coxaran ZIP-nanka

> ﬁ Moptdens

CeoiicTea

PucyHOK 71 — KOHTEKCTHOE MeHto paboyero cTona: co3gaHue Ap/ibika

OTKpoeTCﬂ AnanoroBoe OKHO, NOKa3aHHOE Ha PUCYHKe 72.
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o Co3aTh ApALIK

[nA Kakoro 3nemeHTa Hy:kKHO co34aTh ApAbIK?

3TOT MACTER NOMOrAET CO34aTh APALIK, YKA3LIEAHLMIA HA IOKANBHEIE MW CETEBBIE NPOTPaMMEI,
thaiinel, Nanku, KoMNeOTEPEl MAK 3apeca B MHTepHeTe,

YK OUGLEKTE:
"ChProgram Files (86)\PuTTY\putty.exe” -load "CCD | O6sop... |
AnA NpoAonXEHWA HaXKMIWTE KHoNKy "Janee”,
[ lanee ]) OTtmeHa
—

PucyHok 72 — OkHO macTepa «Co3aaHune apablka»

b.3.12 B TekcToBOM MoJsie HabpaTb NyTb K PACNONOXKEHMIO Nporpammbl U Yepes npoben napameTp «-load
“COM_8"», rne «COM_8» — Ha3BaHMe COeAMHEHWs, COXPAaHEHHOrO NpPM HACTPOMKe NpPOrpammbl
«PuTTY». Ha3BaHue coeguHeHMA AOMKHO ObiTb 3aKAHOYEHO B KaBblYKU. ECnv B nyTM pacnonoxeHus
nporpammbl ecTb Npobenbl, TO NyTb TaKKe HeObBX0AMMO 3aK/OUYMTb B KaBbliKK. B AaHHOM npumepe B
TEKCTOBOM nosie BBeAeHo 3HadeHune «”C:\Program Files (x86)\PuTTY\putty.exe” -load “COM_8"».

6.3.13 Haxatb [[Janee] — oTKpoeTcs OKHO, NOKa3aHHOe Ha pUCyHKe 73.

@ #  Co3AaTh APABIK

Kak HasBaTh APALIK?

e ANMTE MMA APNEIR

TEPMKUHAA

YUroBel cO343TE ARARIK, HaXMWTE KHoNKy "ToToen”,

[ rDTDEw CtreHa

PucyHok 73 — OKHO macTtepa «Co3aaHune apabika»

6.3.14 B TeKCTOBOM NoOJie BBECTM Ha3BaHWe ApAblKa, yAobHoe ana panbHeWlwero npumeHeHuda. B
LAHHOM npumepe AaHO Ha3BaHME «KTePMUHAN».

B.3.15 Haxatb [foToBO] A5 3aBEpLIEHMA HACTPOMKM APAbIKA.
b.4 Ucnonb3oBaHMe TepMUHana

b.4.1 Tenepb nporpamma PuTTY moxeT OblTb 3anywleHa ABOWMHbIM LWENYKOM MO ApAblky. OKHO
3anyLeHHOM NporpaMmbl NOKA3aHO Ha pUCYHKe 74.

#P COMS - PuTTY = &8 %

|:| s

PucyHok 74 — OKHO TepMMHana

6.4.2 NMpun nogkno4YeHUM annapata W 3anycke nepenayvMm B OTKPbIBLUEMCA OKHe OyAyT BbIBOAUTLCSA
npuMHUMaemble aaHHble. OHM aBTOMATUYECKU cOXpaHAalTca B alf, YKasaHHbIM MNPU HaCTPoiiKe

coeguMHeHuns. [Ona 3aBeplieHMAa NpUEMA AaHHbIX 3aKpbiTb nporpammy PuTTY KHonkoi [x],
PacnonoXeHHOM B MPAaBOM BEPXHEM Yr/y OKHa.



