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COrJIACOBAHO

(8 yacmu MemoduKu NoBepPKU)
3amecmumenb dupekmopa BHUMMC,
Pyxosodumens UM CU B.H. SAHwur

MACIOPT
1. OBLUNE CBELEHWA OB U3OENNN
HaumeHosaHue: N3mepuTtenb-perynsaTop Temneparypbl
Tun: MT200-02
KoHcmpykmueHoe ucriofiHeHue: 0ObIKHOBEHHOE

Tun mepMoaneKmpuyecko2o npeobpasogamens:

Criocob pezynuposaHus:

Hama ebinycka:

Homep cob6cmeeHHo npubopa:

lMpuemka: lNepsuyHas nosepka:

2. KOMIJIEKTHOCTb

n3MepuTenb-perynaTop Temnepartypbl — 1 Wr.;

XKryT COeaNHUTENbHBIN — 1 WT.;

nakeT NOMUITUNEHOBbLIN FEPMETUYHBIN — 1 LWIT.;

TEXHUYECKOe ONMCaHWe U MHCTPYKUMS MO aKkcnnyaTaumm — 1 wr.;
nacnopt — 1 wr.

3. YCIIOBUA SKCITTYATALIMN

Pabouasa Temnepartypa Bo3gyxa npu akcnnyataumm - ot nioc 5 go nntoc 40°C.

ArpeccuBHble 1 B3pbIBOONACHbIE KOMMOHEHThLI B BO3yXe LOJKHbI OTCYTCTBOBATD.

MuTtanne npnbopa AOMKHO OCYLLECTBNSATLCS OT OAHOMA3HOW CETN NEPEMEHHOrO ToKa
220 B yactoTtom 50 I'u.

[onyckaemMble OTKITOHEHMS:

e HanpskeHus nuTaHus oT MmuHyc 15 o 10%

e 4acToTbl OT 2%,

e KO3(PPULMEHT BbICLUNX rApMOHUK A0 5%.

4. TAPAHTUN U3TOTOBUTETTIA

U3eomosumerb: I Ocunos A.B. 1IN O30pHUH M.H.

M3rotoBuTenb rapaHTupyeT 6e3oTkasHyio paGoTy npuGopa npu cobnioaeHun notpedbutenem
YCOBWI 3KCNIyaTauum, TPaHCNOPTUPOBAHUS U XPaHEHWSI.

lapaHTWiiHbIN CPOK YCTaHaBNMBaeTCs Ha 12 MecsiLeB Co AHs BBoAa NpuGopa B 3KCrnyaTauumio.

FapaHTWiAHbIN CPOK XpaHEHWsI - 6 MecsILieB CO AHS U3rOTOBMEHMUS npubopa.

UM Ocunoe Anexceli Bnadumuposud, 2. Mcmpa, M.O., men. 8-903-622-75-19, (8)09631(231)4-98-58;
e-mail:alosip@yandex.ru

UMn  O3opHuH Muxaun Hukonaeeuy, 2. Micmpa, M.O. men. (8)09631(231)52381, 49950, e-mail:
ozornin@istra.ru
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Mpunbop

JKryT ucnbiTatenbHbIi

~220B

lNepemblyka

P1 - NICTOYHUK NOCTOAHHOTO TOKAa

Pucynok 8.1 - Cxema noBepku nmpudopa.

P1

1. HASBHAYEHUME

1.1 Perymsarop temneparypst 11T200-02 (B mampHeiimeMm - npubop) npegHazHadeH Ul pery-

JIMPOBAHUS TEMIIEPaTyphl 110 33JaHHOMY IpauKy (IIporpamMMme) B JICKTPUYECKHX ITe€Uax COIPO-
THUBJICHUS U IPYTUX 00BEKTaX.

1.2 IIpubop paccuuTaH Ha SKCILTyaTAIMIO B 3aKPHITHIX HEB3PHIBOOIACHBIX MOMEIICHUSIX IPH

CJIEAYIOIUX YCIOBUAX:

pabouast TeMIepaTypa Bo3ayxa HpH KCIUTyaTaluu OT Iioc 5 1o mitoc 40°C;

BEpPXHHUII IIpeiel] OTHOCUTENBHOH BIaXHOCTH Bo3ayxa 80% mnpu mmoc 35°C u 6omnee HU3KUX Oe3 KOHJIEH-
caluy BlIary;

atmoc(epHoe nasienue ot 80 no 106,7 kIla;

BUOpALUS MECT KPEIUICHUS] 1 KOMMYTALlMK aMIuIuTyaa He 6onee 0,1 MM, yacrora He 6onee 25 I'y;
HAIpPsDKCHHOCTh BHEITHEr0 MarHUTHOTO MOJIS YacTOTOH nuTaHus He 6onee 400 A/M;

aMIUIMTY/Ia HAalPsDKEHUS HPOJOJIBHOM MoMexH (MIOMexXH, JEHCTBYIOLEH MEXIy KOPIyCOM PEeryisaropa u
BXOJIHOH LIENBI0) IEPEMEHHOT0 TOKa YaCTOTOM nuTaHus He Ooinee 220 B;

OTCYTCTBYIOT IPUMECH arpecCHBHBIX T1APOB U ra30B B OKPYKAOIIEM BO3JyXeE.

1.3 Tlepeuenpb QpyHKIHA, BBIIONHIEMBIX TPUOOPOM:
tdopmuposanue [T/, ITH, I1]1, I1, 3akoHOB perynupoBaHUs 0 OJHOMY KaHAIY;
(hopMHEpOBaHUE POrPAMMHOIO 33laHHsl B BHJE IPOU3BOJIBHOI KyCOYHO-TMHEHHON (QYHKUNH BPEMEHH,
cocrosiieit u3 2 yuactkos (Pucynok 1.1).
e (GopMUpPOBaHUE PETYIUPYIOIIHX
BO3/ICHCTBUI B BUAE HMITYJIbC-
HBIX CHTHAJIOB tazoBo-
MOy TUPOBaHHBIX;
e  yU3MepeHHe U MHIUKAIHA TeMIle-
s parypsl 10 CHUTHaJIaM OXHOIO
TEPMOAJIEKTPHYECKOro Ipeodpa-
30BaTels;
tl 2 . aBTOMaTHYECKass  KOMIICHCALUs
U3MEHEHHs 3.1.C.  XOJOAHOTO
crast TEPMOAIEKTPHYECKOTO
npeoOpa3oBaTes;
e  Tra;bBaHHYECKOE pasieneHue

TeC

t
Pucynok 1.1 - KpuBas Harpesa.

BXOJHBIX M BBIXOIHBIX ILETIEH;

WHIUKAIUS PEKUMOB PabOThI OJI0Ka;

aBTOMAaTHYECKOE BBIKIIFOUEHHE HarpeBa MpH 00PBIBE TEPMOIIEKTPHIECKOTO TPeoOpa3zoBaTes;
ABTOMATHYECKOE BBIKIIIOUYCHHE HarpeBa MpH K.3. TEPMOIIEKTPUUECKOTO PeoOpa3oBaTess;
aBTOMATHYECKOE BEIKIIOUEHHE HarpeBa IPH MPEBHIIICHAN TEMIIEPaTypoil 00BbEKTa IIOPOTOBOTO 3HAUCHHS
(BeMYMHA [MOPOTa YCTAaHABJIMBAETCS 3aKa34uKOM (cM. 1. 5.11);

(hopMHpOBaHHE BEIXOTHOTO AUCKPETHOTO CHTHATIA (HOPMAJIBHO PAa30MKHYTHIN KOHTAKT);

JIMarHOCTHKA PaHee 3allMCAHHBIX YCTaBOK MPOrPaMMBbI Ha IIPEAMET CaMOIPOU3BOIBHOTO UX H3MEHEHNS;
1 poBast MHAMKALWS cpabaThIBaHMS 3aIIUT ¥ AUATHOCTUKH;

1¢poBast MHAUKALMS CUTHAIA PACCOTIACOBAHMSI.

2. TEXHUYECKHUE JAHHHBIE

2.1 Iutanue npubopa OCYLIECTBISAETCS OT OJHO(A3HOU CETH MEPEMEHHOT0 TOKa HaIpPsIKESHH-

em 220 B yacroroii 50 I'it.

2.2 MomHocTh, moTpebisieMas oT ceTH, - He Ooinee 5 B-A.
2.3 [Ipubop mMeeT 2 mporpaMMHUpPYEMBIX YIacTKa (y4acTOK pa3orpeBa U y4acTOK BBIICPIKKH),

Ha KOTOPBIX ITPOTPaMMHUPYIOTCS CIIELYyIOIIIe ITapaMeTpHI:



o memnepamypa evioeprcku (3a0anusn) (13);

o gpems yuacmka pazozpesa (t1);

o gpems yuacmka evloepicku (12).

2.4 Jluana3oH NporpaMMHUpPOBaHUS TEMIIEPATYpPHI TpUBe/IcH B Tabmie 1.

Tabmmma 1
mepmonpeobpazosamens memnepamypa
TXA XA(K) ot 0 1o 1250°C
TTIIT TITI(S) ot 0 1o 1550°C
TIIP T1P(B) ot 0 1o 1800°C
TXK XK(L) ot 0 1o 800°C
TBP BP(A)-1 ¢ guckpeTHoCTHIO 1° ot 0 10 2200°C

2.5 lnana3oH nporpaMMHUpPOBaHKs BpeMeHH ydacTka oT 0 10 59 1 59 MUH ¢ TUCKPETHOCTHIO |
MuH. Bpems yuacTka BeinepKkd (t2)MOKHO YCTAHOBUTD «OECKOHEUHbILMY, T.€. HAa BTOPOM y9acTKe
npubop OyzmeT paboTaTh A0 TeX HOp, HOKa He OyAeT BHIKIIOUCH.

2.6 JIMcKpeTHOCTh MHIUKAIIUHU TeMIepaTypshl - 1°C.

2.7 luckpeTHoCTh HHAUKAIMHU paccornacoBanus - 0,1°C.

2.8 OcHoBHasi aOCOJIOTHAsI MOTPEINHOCTh Mpubopa - He Ooyiee £6°C B anamazoHe pabodnx
Temieparyp cBbimie wiroc 15 go mioc40°C u He 6onee £8°C B Anana3zoHe paboYHX TEMIEPATYP OT
mwnoc 10 go mmoc 15°C (¢ y4eToM HOTpeIHOCTH KOMIICHCAIUH W3MEHEHHS 3.1.C. XOJIOJHOTO
cras).

2.9 TIorperHoCTh KOMIIEHCAUH U3MEHEHH s 3.11.C. Xonoauoro cnast +3°C B nuama3one pabo-
yux Temrepatyp ot mioc 15 mo mwioc 40°C u He 6onee £5°C B muanazone paboymx TEMIIEPaTyp
ot mmoc 10 mo mmroc 15°C.

2.10 BxomHOe compoTHBICHHE pUOOpa U CHTHANA TepMolipeoOpaszoBarens - He meHee 220
kOm.

2.11 Tnama3oH mporpaMMupoBanus Kod¢duimenTta nponopuronansaocta (P) - ot 0 1o 63,75
¢ nuckpetHocTrio 0,25 c.

2.12 JTnana3oH mporpaMMHpPOBaHKs MOCTOSIHHOM Bpemenu unTerpuposanust (h) - ot 0 mo 255
¢ AMCKPETHOCTHIO 1 C.

2.13 Jlnana3on mporpaMMHpPOBaHUs MOCTOSIHHOM Bpemenu nuddepentuposanust (d) - ot 0 g0
255 ¢ muckpeTHOCTHIO 1 C.

2.14 TTpubop obecnieurnBaeT Ha30BO-UMITYIIECHBIH cIOCO0 yrpaBieHus oosexToM (GVIM).

2.15 BBIXOIHBIMH CHTHAJIaMHU TIPHOOpa SIBISIOTCS UMITYJIBCHI YIIPABICHUS! CHIOBBIMH TIPHOO-
pamu (THPUCTOPaMH, CHMHUCTOPaMH):

®  JUINTENBHOCTH UMITynbca 100 Mkc;

e amMmuTyaa umiynsca 8 B (p.x.x.);

®  UMIyJIbCHBIH TOK He Oonee 1 A (p.k.3.)

2.16 Brok obecrieunBaeT yrnpasieHHe AByMsl THPUCTOPAMH IO cxeMe Ha pucyHke 4.1 wmu ox-
HUM cuMucTtopoM (PucyHok 4.2).

2.17 XpaneHne yCTaBOK IPU OTKJIIOYEHHOM MHTAaHUH OCYLIECTBISIETCS B SHEPrOHE3aBUCHMOM
3anomuHaromeM ycrpoiictse tumna 24LCOL.

3. YCTPOMCTBO NPUBOPA

3.1 KoHCTPYKTHBHO BCe JIEMEHTHI IpHOOpa 00BbeANHEHB! B OJIOK, 3aKITIOYEHHBIN B METaJUTHIe-
ckuit kopiryc (Pucynok 3.1). [locnequuit paccyntad Ha NIMTOBOM YTOTICHHBIH MOHTaXX Ha BEPTH-
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8.5.4.1 Kanmubparop 2/IEeKTPHYIECKUX CHTHAJIOB ITOJKIIOYAIOT K MPUOOPY € MOMOIIBI0 MeIHBIX
IIPOBOJIOB K TEPMOIIAPHBIM KJIEMMaM IpHroopa.

8.5.4.2 PaccuuThIBalOT NPUBEICHHOE 3HAYEHHE T.3.]1.C., COOTBETCTBYIOIIEE NIEPBOH MpoBepsie-
moii Touke (E™"® (t), MB) cormacno HCX (mo TOCT P 8.585-2001):

E"P"(tn) = B(tn) - E(txx)

rae E(ty) — 3HaYeHue T.3.71.C., COOTBETCTBYIOLIEE MOBEpsieMOoil Touke B cooTBercTBhn ¢ HCX,
MB;

E(txx) — 3HaueHHe T.3.1.C. IPH TEMIIEPAType OKPY)KAIOLIEr0 BO3AyXa B COOTBETCTBHH C
HCX, MB.

Ha xanuGpaTope 3amaioT 3HaYeHHE B MUJUIMBOJIBTAX, COOTBETCTBYIOIIEE MEPBOM MOBEpIeMO
TOYKE C YUETOM BBOJIa MOMPABKHU (KOMIIEHCAI[MN) HA TEMIIEPATYpPy OKPYKAIOIIETro Bo31yXa (B MUJI-
JIMBOJIBTAX), 1 CHUMAIOT MTOKa3aHUs ¢ HU(POBOro HHANKATOpA [TOBEPsieMOro npubopa.

8.5.4.3 Omnepaunu 1o 11.8.5.4.2. MOBTOPSIIOT B OCTAIBHBIX [IOBEPSIEMBIX TOYKAX.

8.5.4.4 OcHOBHYIO a0COMIOTHYIO OTPEIIHOCTh PeoOpa3oBaHUil T.3.4.C. B TEMIIEPaTypy OIpe-
JETSTIOT KaK Pa3sHOCTh MEXKIY CPEJHUM 3HaUEHHEM IOKa3aHH MOBEPsieMOro mpubopa U 3HaAUCHH-
€M TeMIIepaTypbl, COOTBETCTBYIOIIEH TaOIMYHOMY 3HaYCHUIO T.3.1.c. o HCX.

8.5.4.5 OcHoBHast abCONMIOTHAS [TOTPELUTHOCTH MPUOOpa HE JOJDKHA MPEBBILATh 3HAYCHHS Tpe-
JIENBHO JTOIyCTHMOM OCHOBHOW a0CONIOTHOHM MOTPEIIHOCTH, YKa3aHHOH B TEXHHYECKOH TOKYMEH-
Taruu (+6°C)

8.6 Odopmiienne pe3yJibTATOB MOBEPKH

8.6.1 Pe3ynbTaThl H3MEpEHHUH B MPOIIECCEe MOBEPKH MPUOOpa PUKCUPYIOTCS B TPOTOKOJIE.

8.6.2 ITonoxxutenpHbIe pe3yabTaThl HOBEPKH 0(QOPMIIIOTCS BbIIaUeH CBHIETEIBCTBA O ITOBEP-
ke B coorBercTBUU ¢ [1P 50.2.006.

8.6.3 IIpu oTpHIaTeNbHBIX pe3yibTaTax HOBEPKH NMPHOOpa BiIaAesbIly BBIACTCS H3BEIICHAE O
HETIPUTOJHOCTH C yKa3aHUeM IpuuuH B cootBercTBUH ¢ [IP 50.2.006., a cam npubop K 3KcIuIyara-
I[UY HE JOIYCKAETCSL.
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8.2 CpencTBa oBepKH
8.2.1 I1pu noBepKe NPUMEHSIOT CIICIYIONIHE CPEACTBA H3MEPCHUMH:
e  yHuBepcaJbHbIH M3MeputensHbiii npudop YIIMII 60-M, kinacc Tounoctd npubdopa, Kak mo-



teHmomerpa 0,05;
e tepmomerp TJI-4, nuanazon usmepenuii: ot 0 no mwmoc 55 °C, u.x. 0,1;
e  rurpometp ncuxpomerpuueckuii BUT-2, morpemHsocts o1 5 10 7%.
Jlomyckaercs MPUMEHSTh pyrue CpeCcTBa NOBEPKH C aHAJIOTMYHBIMU METPOJIOTHYECKUMH Xa-
PaKTEPUCTHKAMH.
8.3 YciioBusi noBepku
8.3.1 I1pu npoBeieHUH IOBEPKH COOIIOAAIOT CIIEAYIOIIIE YCIOBHS:

TeMIIepaTypa OKpy»XKaromero Bosayxa, °C 20 +5;
OTHOCHUTEIIbHAS BIAXKHOCTh OKPYKAIOLIET0 BO3AyXa, %o 45 - 80;
aTMocdepHoe napnenue, klla 84,0 - 106,7;
HAIPsDKCHIE IUTaHus, B 220 "%
YacToTa MUTAIoMmeH ceTH, I'1n 50 + 2%

8.3.2 CpencrBa MOBEpKH JOJDKHBI OBITH 3all[HIIEHBI OT BUOpAUi U yAapoB, OT BHEIIHUX Mar-
HUTHBIX U JIEKTPHYECKUX MOJIeH.

8.4 IloaroroBka K padore

8.4.1 IoaroraBnuBaoT K paboTe MPOBEPsieMbIil IPUOOP B COOTBETCTBUH C €r0 TEXHUUECKUM
OINMCaHUEeM ¥ MHCTPYKIHEH 110 SKCILTyaTaIuy.

8.4.2 CpencrBa MoBepKH IOrOTABIMBAIOT K pab0Te B COOTBETCTBHUH C HKCILTYyaTaI[MOHHOI J10-
KyMEHTalLUeH.

8.4.3 DrasoHHbIE CpeCTBA MOBEPKU YCTAHABIMBAIOTCS HAa IIPOYHOM T'OPH30HTAJIBHOM OCHOBA-
HUHM, MCKJIIOYAIONIeM BHOpaIHIo. 3ampelaercs pa3MellaTh CpelCcTBa MOBEpKH BOJIM3M HarpeBa-
TEJILHBIX IPUOOPOB.

8.5 IIpoBenenne noBepkn

8.5.1 Brewnuti ocmomp, npogepka KOMIIEKMHOCMU.

8.5.1.1 [Ipu BHEmIHEM OCMOTpE NMPOBEPSIOT OTCYTCTBHE BHIMMBIX MEXaHWYECKHX MOBPEKIE-
HUH, BIMSIONMX Ha paboTy mpubopa, HAITMYHE 3aBOICKOT0 HOMepa, COOTBETCTBHE KOMILUIEKTHOCTH
npudopa TpeOOBaHUIM TEXHUYECKON JTOKYMEHTAIHUH.

8.5.2 Ilposepxa pabomocnocobnocmu.

CobOpath cxemy, coryacHo pucyHky 8.1. [logats Ha mpubop Hampsbkenue nutanus 220 B. Ha
WHJMKATOpe JOJDKHA 0TOOPA3UTHCS TeMITepaTypa OKpysKalolieil cpesbl.

8.5.3 OmpeneneHne MOrpemIHOCTH KOMIICHCAIIMM M3MEHEHHs] TepMO-3.1.C. XOJOAHOTO cras
TEPMOAJICKTPHYECKOTro npeodpazosares (txy).

8.5.3.1 Iogats Ha mpubop Hanpspkenue nutanue 220 B. Ha unankatope momkHa 0TOOPa3UTh-
s TeMIepaTtypa OKpyXKaroIleH cpepl.

8.5.3.2 o ucreuenun 10 MuHYT M3MepuTh Temreparypy (txix) OKpyXKaloliero Bo3ayxa CTeK-
JISIHHBIM TEPMOMETPOM C MOTPEIIHOCThIO He Ooiiee + 0,5 B HEMOCPEACTBEHHOW OIM30CTH OT KJIEMM
MOJKIIFOYESHUSI TEPMOUIEKTPUIECKHUX NpeoOpa3zoBaTereil.

CHSTP TIOKa3aHUs TEKyIIeH TeMIepaTypbl ¢ HHAXKaTopa mpudopa, oHa He JOJDKHA OTIIMYaThCs
0T M3MepeHHOH TeMmnepatypsl (txyx) OKpykaromiero Bo3myxa 6omee, uem Ha +3°C.

8.5.4 Onpenenenne OCHOBHOHM abCOMIOTHOH MOTPEIIHOCTH NMPeoOpa3oBaHUM T.3.].C. B TEMIIe-
parypy.

OmnpeneneHre OCHOBHOH MOTPENTHOCTH MPeoOpa3oBaHmii T.3.1.C. B TEMIIEPATypy MIPOBOIAT MPH
MTOMOIIM YHHBEPCAITLHOTO M3MepuTenbpHoro mpudopa YIIUII60-M mnm kamuOparopa 3ieKTpuye-
CKUX CHTHAJIOB B IISITH PaBHOMEPHO PACIIONIOKEHHBIX TOUKAaX BO BCEM JHana3oHe m3mepeHuit. Ko-
JIMYIECTBO OTCUETOB B KaXKIOU TOUKe — HE MeHee 3-X. Bpems Mexxay oTcueTamMu COXpaHATh OANHA-
KOBBIM.

5

KaJbHO# mIockocTH. KperuieHue kopryca K IUTY OCYIIECTBISACTCS ABYMs BUHTAMH, PHKUMAKO-
myMH (IIaHel KOpIryca K Hapy KHOH CTOpOHE IIUTA.

3.2 Ha nepenneii manenun npudopa (PucyHok 3.2) pacrionosxeHsr:

e YeThIpexpaspsAHbli LH(POBO HHANKATOD,

. 4 cBeronuoHbIX HHAMKATOpa: «P/Sy» - myck/crom, «T3» - TemnepaTypa 3afaHus (BBLACPIKKH), «t1» -
BpeMs pa3orpesa, «t2» - BpeMs BBIACPIKKH,

. 3 kaonku «P/S», « T, «».

Ha 3anneii manenn npu6opa (Pucynok 3.3) pasMelieH HITENCENbHBIN pa3beM I0J PeMEHHBII
JKTYT C JIECSATHIO KIIEMMaMH, Ha KOTOPHIH BEIBE/ICHBI BHEIIIHIE COSIIMHEHNUS IpHOopa, 1 1Ba 60ITO-
BBIX COEMHEHUS IO TEPMOIEKTPUIECKHI ITpeoOpa3oBaTeb.

3.3 LudpoBoe BEMUCIUTETHHOE YCTPOHCTBO COAEPKUT OJHOKPHUCTAIbHYI0 MUKpOOBM THma
AT89C51, MukpocxeMy 3allOMHHAIONIETO YCTPOWCTBA M 3JIEMEHTHI Ul Iepefaddl M o0paboTKH
nHpopMarmy.

92

80

48

110

PucyHok 3.1 - Odmuii Bax npudopa

uugposou unduxamop . '[
knonka 1
\ L
N <" - nepeGop mapamerpos
\ /
\ - - yBEJAMUYCHHE MapaMeTpa
) s
& & npH BBOJE
\ ,’
\
cnonka “N
- yMeHbIEeHHMe mapaMeTpa
npu BBOAE
(myck/crom)
“tceemoouodnbiil

unouxamop P/S

(nycx/eromn)

unouxamop Tz C6emoouodnbLIll \CEeMOOUOOHbLIL
(temMmepatypa unoukamop tl woukamop t2

3a/1aHuA) (Bpems pasorpesa) (BpeMs BBIIEPKKH )

Puc.3.2. /lnuesas mnaneapb peryasitopa.



[Iponomxenue Tabmub 2

IIOKa3aHuA IIpUYrHa Cpa6aTBIBaHI/I$I 3alIUTHI MEPHI IO YCTPAHCHUTIO HEUCIIPABHOCTHU

Kiewma Kiemma HHIMKATODA
mepmoasiiex mepmo31eKmpuiecKkoco 4 p
mpuueckozo npeobpasosamens “+” Koumponupyromes P, h, d, cpabamuieaem (3mMo 803MOHCHO, MAK KAK
npeobpazos + t1,t2, Iz 3aWuma 0CHOBAHA HA CPAGHEHUU KOHMPOb-
amens “-” QD | MsmepuTens-perynsTop (%)
qameti m | Temmepamypu nz 200 HBIX CYMM, U 8 IMOM CIIyude camonpouseoo-
K L H rre——y HO UBMEHUNIACL CaMd KOHMPObHASL CYMMA)
Raemma = - + | sava usrovosnems .

: HeoOX00UMO UsMeHUms 110001 napamemp, a

3a3emieHus

‘ Cepitssiii HOMEp

s3amem 6epHymb emy nepeonaqdailibHoe 3Have-

r’—I—I Hue. [locne smoil Mmanunyiayuu KOHMpPOIbHAS
Q‘_ S % CyMMa 80CCMAHOBUMCSL, U 3AWUMA nepecma-

Mﬂm . T Nel0 Hem cpabamol@ame.
Kkpacnwil -~ - = o End Osnauaem okowyauue npo- CobcmeeHHo ceudemenbcmeom Heucnpas-
epammul pabomsl npubopa. HOCMU He ABNAEMCcs, HO 8bl3bléaem aHAlo-

Pucynox 3.3 - 3aguss naneiab npugopa cuunpie deiicmeus (cm. n. 6.1.).
EFEE3,6..9 3apeszepsuposanvt 012 OanvHeuwux pac-
wupeHuil.

4. IOAI'OTOBKA K PABOTE.
6.3 Ilpu HaxaTHH Ha JOOYI0 KHOIKY, €CIIM NPUYMHBI CpabaThbIBaHUs 3aIUTHl YCTPAHHINCH,

4.1 Tlonmxirounte MpuOOP K BHENIHUM YCTPOICTBAM COTJIACHO CXEME BHEIIHUX COCTUHCHUIMA
mpudOp MPOIOIHKAET HOPMaIbHOE (PYHKIMOHUPOBAHHE.

(Pucynok 4.1).

; = 5
BHUMAHHE! [Tumanue npubopa u Hazpy3Kku 00JIHCHO OCYWECMBIIAMbCS Om 0OHOU U MO JHce 7. TEXHUYECKOE OBCJIYKUBAHUE. MEPBI BE3OMACHOCTH
@a3zvl 05 COXpanerust CUHXPOHUAYUU.

7.1 TexHuueckoe 0oOCIyXHMBaHHE NPUOOPa MPOM3BOIAMUTCS C LEIBIO OOECIEUEHUs ero Hop-
MaJIbHOH paboTBHI.

7.2 Ilpu dKcIuTyaTaluy mprudopa JOIDKHBI COOMI0NAaThCs CIEAYIOIINE Mephl 0€30MaCHOCTH:
®  JOJDKHO OBITH 00ECTIEYeHO HA/IEKHOE KPEIUICHHE OJI0Ka K HINTY;
e  KopIryc 6J0Ka J0JDKEH OBITh HAJIOKHO 3a3eMJICH;
katop 1 e  TexHHYECKoe OOCITy)XKMBaHHE IOJDKHO MPOU3BOAUTHCS C COONIOAEHHEM TpeOOBaHM IEHCTBY-
ty.a. 2 roumx «[IpaBmin TeXHHMYECKOH SKCIUTyaTanuy 31eKTpoycTaHoBok» (I1TD), «llpaBmn TeXHUKH
soxon TTL | 3 0e30MacHOCTH TIPH dKCILTyaTanuy 3ekTpoyctanoBok» (I1TB), «IIpaBun ycrpoiicTBa 31eKTpo-
oGt 2 S YCTaHOBOK» (HY?); .
N & e  00CIYXHBAIOIINH MIEPCOHAN HOJIKEH ObITH 00yUeH paboTe ¢ MPHOOPOM;
~220B S — ~220B e  r00BIC MOHTA)XHBIE paOOTHI CIIEAYET MMPOU3BOIUTE IPH 00ECTOUEHHOI cXeMe.
~2208 |6 &
KoHTaKT pene | i 7 8. METOJIMKA TIOBEPKH
KOHTaKT pene \ 8 KM
Hacrosiiasi MeTouKa pacrnpoCcTpaHseTcss Ha PeryisaTOpbl TeMIepaTypbl MHKPOIPOLECCOP-
+y.a. 9 OBEEKT Hele [1T200 (manee — mpubopsl) M yCTaHABIMBAET METOAMKY UX NMEPBUYHON U HEPHOANYECKON
— 10 — HOBEPKH.
MeXIoBepOUHbIif HHTEpBaN 2 roja.
8.1 Onepanuu NoBepPKU
Pucynok 4.1 - Cxema BHEIIHUX COeAMHEHUI 8.1.1 IIpu npoBe/ieHHH MOBEPKHU BHITIONHSAIOT CIIEYIONIHE ONEPallHH:
BHELIHUH OCMOTp, IPOBEpKa KOMIUIEKTHOCTH (11.8.5.1.1);
npoBepka pabotocnocobHoctH (1.8.5.2);
B naHHO# cxeMe BHEITHUX COSTMHEHHN MCIIONIBb3YIOTCS THPUCTOPHIL. [IpH UCTIONB30BaHUH CH- onpeJieNieHHe OCHOBHOI abcooTHOM nmorpemHocTH (11.8.5.3);
MHECTOpa cxema yrpoinaercs (Pucynok 4.2). odopmieHHe pe3yIbTaToB MoBepkH (11.8.6).

11 10



- 211 (ZBYXIO3ULIMOHHOE);

- Fy (PUM)

Kuomkamu «» HIm «» ycTaHOBHTE HEOBXOMMMBII CIIOCOG PEryIHPOBAHHS;

€) HaxxMuTe Ha KHONKY P/S — Ha maankarope Hammick «PEDy. BeikimrounTe u3 cetd n cHOBa
BKIIFOUUTE peryisaTop. Ilponomkure nporpaMMupoBaHue.

6. CACTEMA 3AIIUT ITIPUBOPA
6.1 IIpuGop nMeeT BCTPOCHHYIO CHCTEMY 3aIlUTHI M JHAarHOCTHKHU MCIPABHOCTH, KOTOpask MO-
XKET C BEICOKOH BEPOSITHOCTBIO OOHAPY)KUTH PSI/T aBapPUITHBIX CHTYaIlUH.
Bo Bcex cirydasix cpabaThIBaHUS 3aIIUTHI TpHOOP MHAMIMpPYeT nokazanus Buna EEEX, roe X -
mudpa ot 1 1o 9. Ilpu aToM cOpackIBaeTCs peeiHBII BEIXOX IPHOOpa, BKIIOYEHHBIH ITOCIe ITycKa,
U OTKJIIOYAIOTCS OTKPBIBAIOIINE CUTHAJIBI THPUCTOPOB.

6.2 UtoOBI BOCCTaHOBUTH paboTy Mpubopa mocie cpadaThIBaHM 3alUTHI, HEOOXOIIMO:

1.  BbracHurs npHYHHY CpAGATHIBAHHA 3AINUTHI (CM. TAOAHLY 2).
2.  Bpixarouwnrs opubop.
3. Ycrpapurs opuuHHy cCpabaTBIBAHUA 3AIMHTEL
4. Brarounts npubop.
Tabnuna 2
TIOKa3aHMs MpUYKHA CPadaThIBAHUS 3aLIUTHI MepbI 110 YCTPAaHEHUIO HEUCIIPABHOCTHU
HWHAMKATOpa
EEE] a) obpvie mepmosiekmpu- Heobxooumo 3axkopomums Kiemmvl  Ost
yeckuil npeobpazosamein; NOOKIIOUEHUs. MEePMOINEKMPULECKO20 Npeoo-
6) HeucnpasHocmb 6x00HbIX | pazoeamens. Ecnu npubop soccmanasnusaem
yeneti npubopa. HOpMAnbHYIO pabomy - npuduna 8 mepmo-
anekmpuieckom npeobpasosamene. Eciu nem
- Heucnpagen npubop.
EEE?2 Cpabamvieanue  3auumol, Jlns ymounenus npuyunsl npooenatime
oOHapysicusaiowell  Onumenb- | Oelicmeus, npedycMompeHHble nPu UHOUKA-
Huvle (bonee 4 c) u peskue (cko- | yuu EEEI (cm. svlue).
pocmw 6onee 16 °C/c 6 nobyro Cnedyem 0co6eHHO 6HUMAMEILHO NPOGEPUNLD
CMOopony) omKkioHeHus. usme- | MepMOIEKmpuUecKuil npeodpasosamens u yenu
premoti  memnepamypsi  om €20 NOOKIIOYeHUsA nPU cpadamyléanuy Imoi 3a-
cpednezo ee sHauenus 3a npo- wumut! Ecnu, nanpumep, ne ycmpanumo na-
weduwme 4 cexynow. Yawe | PATUMHOE K. 3. MEPMOIIEKMPULECKOZO Npe-
6ce20 npuuunoil Moz0 AGTe- 06]7&308(1”’16}181 cmasuiee npuYUHol cpaba-
HUAL CTYOICUM KOPOmKOe 3aMbi- | TPPIBaHUA IMOl saujumel, mo npu cnedyrouem
Katue mepyonapel 6 npoyecce 6KNIOUEHUU NPUOOPA OHO He PACHOZHACHCA, UM O
ModHcem npugecmu K nepezpesy u gbixody u3
paboni. cmpos neuu!l!!
EEE4 Cpabamuiganue 3auumel
npu npesvlileHUU UMepaemMoll
memnepamypou MakCUMAanbHo
00nyCmuMOou unu u3-3a Heuc-
npaguocmu npubopa.
EEES Cpabamuiganue 3auyumul Tlocne cpabamvisanus 3moii 3auumol
NpU CAMONPOU3BOILHOM HE0OX00UMO NPOCMOMPEmMsb 6Ce YCMABKU U
HapyuleHuu ycmagox u napa- 60CCMAHOBUMD UX 8 COOMEEMCMBUL C Balell
Mempos, XpaHUMbIX 6 3anoMu- | mexHonozuell.
Harowem ycmpoticmee. Ecnu ycmasku coxpanunuce, a 3auuma

7

Karton 1
+y. 9. 2
Bbixog TTL 3
o6 4
o
~220B 51— ~220B
~2208B 6 @
KoHTaKT pere | 7
KOHTaKT pene \ 8 KM
+ya. 9 OBbEKT
E
Karton 10  ——
|
Pucynok 4.2 - Cxema BHEUIHHX COeIHHEHMIA.

TupUCTOPBI WM CUMUCTOP BBIOMPAIOTCS 1O TOKY M HANPSHKEHUIO, UCXOMS U3 XapaKTePHCTUK
Harpy3ku (E).

Tok ¥ HanpspKEHHE, Ha KOTOPbIE PACCUUTAHbl KOHKPETHBIC THPHCTOPHI MIIM CHMHCTOPBI OIIpe-
JEISIOTCS TI0 MapKUPOBKE Ha KOpITyCe.

Hampumep, cumucrop TC142-50-9:

rae 50 — MakcHMaIbHO JOMYCTHMBIH TOK OpH BomsHOM oxnaxaeHuu (50 Ammep). Ilpu Bo3-
JYLUIHOM OXJIXKACHUH MaKCUMAJbHO JOIyCTUMBIIl TOK HEOOXOMMUMO YMEHBIINTh KaK MUHUMYM B
1,5 pa3a;

9 — MakCHUMabHOE HaNPsDKEHNE, Ha KOTOPOE paccuuTaH NaHHb cumuctop (900 BoisT).

Konrakrop (KM) siBisieTcsl TOMOJHUTENBHBIM CPEACTBOM 3aIlUTHI NIPU BKIIOUCHHH €ro KOH-
TaKTOB MOCIIEAOBATENEHO ¢ Harpy3koi (E) — cu. n.6.1. O0s3aTeTbHBIM JIEMEHTOM CXEMBI HE SIBIISI-
eTcsL.

4.2 TonmxmrounTe TEPMOAIIEKTPUUECKHN MpeoOpa3oBaTeb K COOTBETCTBYIOIIUM KIEMMaM C
MOMOIIBIO KOMITCHCAIIMOHHOTO MPOBO/IA, COOJII01ast MOJISIPHOCTb.

5. IOPSAAOK PABOTBI.

5.1 Bxirounte npubop B ceth. [Ipubop HaumHaeT mokas3biBaTh Tekylnyto Temmeparypy (TT),
KoTOpas 0003Ha4yaeTca TOUKOM B IPaBOM HIDKHEM YIUIy MHAMKaTopa. Touka 3aropaercs depes He-
CKOJIBKO CEKyH/] ITOCJIe BKIIIOUEHHUS B CETh PEryJIATOpa 0 OKOHYaHUU ycTaHoBKU ALIIT.

a) HaxmuTte Ha KHonky «T». IlpuGop mepeiizer B
pexuM nHpukanuu 73. Ha nudpoBom naaukaTope Oy-
J
Ts mop is() ceeroauon T3 (Pucynok 5.1);
1 2 0) ans m3MeHeHus 13 Haxxmute KHotKy P/S. [pu
B) kHOTKaMH « T U «» 3HAYeHHE T5 MOXKHO
YBEJIMYUTh WU COOTBETCTBEHHO YMEHBIIIHTH;

5.2 Yemanosxka memnepamyput 3a0anus (13):
m 1o JIET 0TOOpaKaThCs TEMIIEPaTypa 3aJaHus W 3aMUTaeT
9TOM 3aMHUTalOT HHUGPHI Ha TUPPOBOM HHIUKATOPE;

PucyHok - 5.1



T') TI0CJIe YCTAaHOBKU HEOOXOMMMOTO BaM 3HAUCHUs 173 BRIMUTE N3 peKuMa n3MeHeHus 73. [l
sTOoro Haxkmure kHONKY P/S. TIpu aToM 1iudpsl Ha HHAMKATOpPE MEPECTAHYT MHUTATh.
5.3 Yemanoexa spemenu nepgozco yuacmra (1).
a) Haxmute KHOMKy «T». Ha HudpoBoM MHIMKaTope GyIeT 0TOGPaKaThCA BPEMs IEPBOTO
yuacTtka (B uacax U MuHytax). Ceeroanon T3 moracHer, 3amuraet ceeroanon t1 (Pucynok 5.2);
0) U1 U3MEHEHHS BPEMEHH MIEPBOTO y4acTKa HaXMHU-

uacax‘ MUHY B Te kHonky P/S. Tlpu sTom 3amuraior mudpsl Ha nudpo-
BOM HHNUKATOPE;
—H—H 1 B) kHomkamu «T» wmin «!» ycTaHOBHTE 3HAUYCHME
00.00 i
o |0 BPEMCHH TIEPBOTO YJIaCTKa;
Ts m\_:j O I') HOKMHUTE Ha KHONKY P/S s BEIXO[a M3 pexuma
oo - . PIS n3menenus tl. Ilpu sToM nudpsl Ha MHAMKATOpe Iepe-

CTaHYT MHT'aTh.
Pucynok - 5.2 5.4 Yemanoska spemenu emopozo yuacmra (12).
a) HaxxmuTe KHOMKY «T». Ha mugppoBoM HHIHKaTOpE
OyzmeT oToOpaxaThCst BpeMsl BTOPOTo ydacTka (B 4acax ¥ MuHyTax). CBeronuon t1l moracHer u 3a-
MHIaeT CBETOAMOL t2;

0) IOBTOPHB JCUCTBHS, ONKCAHHEIE B 1. 5.3 0), B), T), YCTAHOBHUTE BpeMs BTOPOTO y4acTKa H
BBIIIUTE U3 pEKUMA.

B) eciu Bpems {2 TOKHO OBITh «OecKOHeuHbLMY, YCTAHOBUTE HA HU(PPOBOM HHAUKATOPE CHM-
BOJIBI «- - . - -». JJIsl 9TOro ycraHOBHTE Ha HU(POBOM HMHIMKATOPE 3HaUYCHHUE «59.59» 1 omHOKpaT-
HO HaXMHTE KHOIIKY « .

5.5 Vemanoska nocmosnnoit epemenu ouggepenyuposanus (d).

a) HaxxmuTe Ha kHOMKy «T». Ha mudpoBoM HHmmkaTope GyaeT OTOGPaXATHCS TMOCTOSHHAS
Bpemenu auddepenuuposanus (d). CBeToquo bl ipu 51oM He ropst (PucyHok 5.3);

0) MOBTOPUB MOCIIEIOBATENHFHO ACHCTBHUS, ONICAaHHBIC B
m. 5.3 0), B), ), ycraHOBHTEe HeoOxoanmoe 3HaueHue d u
BBIIINTE U3 peXUMA.

& 18 & 5.6 Vcemanosxa nocmosnHou épemenu uHmezspuposa-
TN 2160 e (O
) a) maxmuTe Ha KHONKY «T». Ha udpoBoM MHIMKAaTOpE

2 OyaeT oToOpaXkaThCsl TMOCTOSIHHAS BPEMEHH HWHTEIPHPOBa-
PucyHok - 5.3 uus (h). Ceroauost ipu 3ToM He ropat (Pucyrok 5.4);
6) HOBTOPHUB MOCIIECIOBATENILHO JCHCTBHUSI, OMMCAHHBIC
B II. 5.3 0), B), I'), ycTaHOBHUTE HEOOX0MUMOE 3HaueHue h u

10) BBIIINTE U3 pEXUMA.
O h 20 le)e 5.7 Yemanoska rkosgpguyuenma nponopyuonaibHo-

T3 mo ® cmu (P).
) a) HaxmuTe KHonky « . Ha rudpoBoM MHIMKaTOpe
112 Oyzmer oToOpakaTtbesi KOIPQUIMECHT MPONOPLIHOHAIBEHO-
PacyHOK - 5.4 ctr (P). CBeTo M0 IBI TP 9TOM He TopaT (PucyHOK 5.5);

0) MOBTOPUB ITOCIEAOBATEILHO AEHCTBHS, ONHICAHHBIE
B 1. 5.3 0), B), I'), yCTaHOBUTE HEOOXOANMOE 3HaYeHUE P

1 BBIAINTE U3 peXKUMA.
IIPUMEYAHHUE. OnuTHManbHBIE 3HAYSHUS IapaMeTpoB

P30.0 | |® )
1O perymupoBanust d, h, P onpemensiorcsi TUHAMHYECKAMHA Xa-

C
T3 o) o
= p,lsO PaKTEepHCTHKAMU OOBEKTa PETYIUPOBAHUS IO OJHOU H3 00-
1 t2 HIETPH3HAHHBIX METOAUK (cM. Takke [Ipunoxerue A).

Pexomenyembie 3nauenns: d=10; h=20; P=30.
Pucynok - 5.5 9

Hsmenamo napamempul peeynuposanus u ycmagku (kpome t1) moowcno 6 npoyecce ompabom-
KU npubopom npoepammoi!

5.8 Tlocie BBIXOA M3 PEXHMA M3MeHeHus P HaxkMuTe Ha KHONKY « 1. Ha mudpoBoM HHIHMKa-
TOpE MOSBUTCS 3HAYEHHUE CUSHALA PACCO2NACOEAHUA.

Hanpumep: «= 10.2» (Tt Ha 10,2°C Menbuie 73)

Wi « 6.5» (Tt Ha 6,5°C Gonbiue T3).

IIPUMEYAHUE. Cuenan paccoenacoganus - 3T0 pasHuIla MeXIy TeMneparypoi 3aaanus (73) u
HCTHHHOH TeMIepartypoii, u3mepeHHoit npudopom (PucyHok 5.6).

Cuenan paccoenacoganus SBISCTCS He 3adasaemvim TapameTpoM. Cuenan paccoenacosanus
MIOMOTAeT NpH noadope 3HaueHUit
ko3¢ duienros d, h, P. Yem ™C A
MeHblue 3HaYeHue CUSHANA pacco-
271aCco8aHUSA, MeM GbllUe KA4echmeo
pezyniupoeanusl. .

5.9 Haxwmute Ha KHOMKY «T».
Perynsatop mepeliner B pexum
uHauKamuu TT (Tekymiei Temrie-
patypsl). Ilpoepammuposanue 3a-
KoHueno. [lo OKOHUaHHMH TIPO-
TPaMMHPOBAaHHUA MOXHO OCYIIIe- >
CTBHTB NYCK npubopa. t

Pucynoxk 5.6.

paccoriiacoBaHnue

T3 (temneparypa 3anannas)

TT (temnepatypa Texymas)

5.10 Ilyck npubopa.

BHHMAHHE! [lyck npubopa cpa3sy nocie 8KIOUEHUs €20 8 Cemb HE803MONCHO OCYUWeCEUmb
6 meueHue HecKoNbKux cekyHo (7-10)! B amo epems ycmarnagnueaemcs anano2o-yudposoii npe-
obpazosameins.

a) mepeBeuTe NPUOOpP B PEKUM MHIUKALMK TEKYIIEil TeMIIepaTypbl;

0) Haxkmute kHOTIKY P/S. Ipum sTOM 3aropurcs ceeroauox P/S u tl.

3aropaHue CBETOJMOAHOTO WHANKaTopa t1 mmu t2 B mporecce 0TpaObOTKH MPOrpaMMbl O3HaYa-
€T, YTO TIporpaMma oTpabaThIBaeTCs Ha JAHHOM y4acTKe.

OcTaHOBUTH MPHOOP MOXKHO, HAXKAB KHOMNKY P/S B pexnMe MHIAMKAINH TEKYIIEH TeMIlepaTy-
psl. [Ipu aTom cBetonnon P/S nomken moracHyTb.

ITocne BKIIOYEHUS B CETh NMPUOOP aBTOMATHYECKH IEPEXOAUT B PEXKUM MHAMKALMH TEKyIeit
temmeparypsl (TT).

5.11 YCTAHOBKA TEMIIEPATYPbI OI'PAHUYEHUA H CIIOCObA PEI'Y/IHPOBAHHUA.

a) HAKMHTE Ha JTIO0YIO U3 TPeX KHOIIOK U BKIIOUHTE MPHOOp B CETh, HE OTITyCKast KHONKU. Ha
nHIuKarope mosButcs Haamuch «OI'PHy wmm «PET;

6) npu Hagmucu «OI'PH» (TemMnepatypa orpanndenns) HaxMuTe Ha kHonky P/S. Ha nanuka-
TOpE MOSIBUTCS U 3AMHTraeT 3HAYCHHE TeMIepaTyph! orpannderns. Kuaonkamu « T 1 «d» Temmepa-
TYpy OTPaHHYEHHUS] MOXKHO YBEITHUYHUTH WIIH COOTBETCTBEHHO YMEHBIIINTH;

B) HOKMUTE Ha KHOTIKY P/S — Ha unaukarope nosisutcst Haanuch «OI'PHy;

r) HaXMHTE Ha KHOIKY «» mmn «» - Ha HEIEKaTOpe mosBHTCS Hammuch «PEDy (crocob pe-
TYJIAPOBaHU);

II) HOKMHTE Ha KHONKY P/S — Ha MHAMKATOpE TOSIBUTCS W 3aMUTAET OAHA U3 TPEX HAAIHCEeH:

- LP (IINM);




