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Hacrosmiee pykoBoACTBO MO 3KcIuTyaTanuu (panee — PD) npegHazHaueHO I 03-
HAKOMJICHUS C HA3HAYCHHUEM, TCXHUYCCKUMH XapaKTEPUCTUKAMHM, MPUHITUIIOM JICHCTBUS,
YCTPOUCTBOM U o0ciyxkuBanreM kaindparopo MTM1000M (nanee — kaaubpaTopsl).

B cBsi3u ¢ mocTOssHHOW Pa0OTOM IO COBEPIICHCTBOBAHHMIO KaauOpPaTOpoOB, B HX
KOHCTPYKITUIO MOTYT OBITh BHECEHbI He3HAUUTEIIbHBIC N3MCHCHHUS, HE OTPA)KCHHBIC B Ha-
crosiem PO.

1 OITMCAHUE 1 PABOTA

1.1 Ha3nauenue

1.1.1 KanuOparopbl mnpeaHa3HayeHbl A1 HACTPOMKH, KanMOpPOBKU M TOBEPKHU
CPEIICTB U3MEPUTEIbHON TEXHUKHU, U3MEPUTEIbHBIX KOMILJIEKCOB.

Kanmubparopsl MOTyT OBITh IPUMEHEHBI MPU BHITIOJIHEHUH PEMOHTHBIX, ITyCKO-HaJIa-
JOYHBIX PabOT U AJI MPOBEACHUS U3MEPEHUHN B Pa3IMUHbBIX OTPACIISIX MPOMBIIIEHHOCTH.

1.2 OcHoBHBIE PYHKIIMHN KaTUOPATOPOB

1.2.1 KanuGpaTopsl 00€CrieYuBarOT BBITIOJHEHUE CIASAYIOMMNX ()yHKIIHIMA:

— U3MEpEHUE CUJIbI MOCTOSTHHOT'O TOKA WJIU HANPSKEHUS IIOCTOSIHHOTO TOKA;

— U3MEpPEHUE CONPOTUBIIEHUS TOCTOSHHOMY TOKY;

— U3MEpPEHUE TEPMOAJIEKTPOIBIDKYIIEH CHIIBI TEPMOAIEKTPUUECKUX Mpeodpa3oBa-
TeJell ¢ mpeacTaBiIeHUEM Pe3yJIbTaTOB U3MEpEeHUi B rpaaycax Llenbcus;

— M3MEpeHue CONPOTUBIICHUS TEpMOIIpeoOpa3oBareneit conpoTUBIeHUus (Aanee —
TC) ¢ nmpeacraBneHueM pe3ynbTaToOB U3MepeHui B rpagycax Llenbcus;

— U3MEpEeHUe TeMIIepaTyphl OKPY>KarOIIeH cpelibl ¢ MOMOIIbI0 BeiHOCHOTO TC;

[a5)
=
§ — TeHepalusl CUJIbI MMOCTOSTHHOT'O TOKA WJIX HaIpPsHKEHUs TTOCTOSSHHOTO TOKa C BO3-
4 MOHOCTBIO 33JIaHUSI HIDKHETO U BEPXHEro 3HAYCHHUH Juara3oHa reHepainuu. ABTOMAaTH-
=
E( Yyeckoe pa30reHne auarna3oHa Ha 3aJaHHOE YHCJIO TOUCK C MOCISAYIONUM BBIBOJAOM HX
= 3HAYCHUM;

— re”epanus Tepmodic TII Bcex THUMOB ¢ BO3MOXHOCTBIO KOMIIEHCAIIUH TEPMOIJIC
g cB0OOIHBIX KOHIIOB TII. 3aganue ocymiecTBIsIeTCs: HEMOCPEACTBEHHO B Tpaaycax Llenb-
>
= cui,
z
. — BOCIIPU3BEJICHNUE COMPOTUBIICHUS TTOCTOSIHHOMY TOKY U curHainioB TC. 3amanue
Jas)
< curHaioB TC ocyiiecTBIseTCS HEMOCPEICTBEHHO B Irpaaycax Llenbcus;
I — TeHepanus (BOCTPOU3BEICHUE) U U3MEPEHHUE CHJIBI MOCTOSSHHOTO TOKa U (WJIM)
z
p HaIpPsDKEHUST TTIOCTOSTHHOTO TOKa OJHOBPEMEHHO, ¢ BO3MOXKHOCTBIO 33JIaHUSI TEHEpUpYe-
jus)
= MBIX ITAPaMETPOB;
= -
8 — IMUTaHUE JBYXIIPOBOJHBIX MpeoOpazoBaTesiell ¢ BOZBMOKHOCThIO OJTHOBPEMEHHO-
m

ro U3MEPEHUsI TOKa B UX IIETH;

. — raJbBaHUYECKas pa3Bs3Ka IeNed 3MEepeHu U 1eneil reHepupoBaHus (BOCIIpO-
& W3BEIICHUA).
=
3 1.3 JonosHuTenbHbIC PYHKIIUUA KATUOPATOPOB
E 1.3.1 KanuOpatopsl 00eCriedyuBarOT BBIMOJHEHHE CIEAYIONIUX TOMOJHUTEIBHBIX
) v
= GyHKIUI:

— oToOpakeHue UHGOpPMAaIUU O IEPErPy3Kax MPU U3MEPECHUSX;
=
=
)
=
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— U3MEpEeHUe U 0TOOpakeHHue TeMIiepaTypbl cBoOOOAHBIX KOHIOB T1I;

— KOHTPOJIb HANPsDKEHUS] UICTOYHUKA MUTAHUS U NIPEAYyNPEKIeHUE MOJIb30BaTEeNs O
CHW)KCHUH HANPSKEHUS HUXKE TOMMYCTUMOTO;

— MIpeaynpekaeHne 00 omMoOKax MmoJib30BaTels;

Kanu6patops! onuuoHasbHO (10 OTAETBHOMY 3aKa3y) 00ecreurBalOT BHIMOJIHEHUE
CJIEIYIOIINX JOTOJHUTENBHBIX () YHKIIUMA:

— aBTOMaTH4eCcKasi TeHepalysi CUTHAJIOB pa3InyHON (POpMBI;

— aBTOMAaTH4YeCKas MOBEpKa M3MEPUTEILHBIX MpeoOpazoBateneit (nanee — UIT);

— nepenaya nanHbix noepku UII HemocpeaCTBEHHO B MEPCOHAIBHBIA KOMIIBIOTED
yepe3 unrepgeiic (USB-nopr).

1.4 KanuGpatopsl peiHa3HAYEHBbI JUIs SKCIUTyaTalluy B CIAEAYIOMUX YCIOBUAX:

— TeMIlepatypa okpy:karouiero soayxa ot 5 °C no 40 °C;

— OTHOCHTEIIbHAS BIAXHOCTh OKpYsKaroliero Bo3ayxa a0 75 % npu 30 °C u Goiee
HU3KUX 3HAYCHUSX TEMIIepaTypbl 0€3 KOHIASHCAIlUU BiIaru;

— atmocdepHoe nasienue ot 84 klla no 106,7 klla;

— cuHycouganbHas Bubpanus ¢ yacrotroit ot 10 I'n no 55 I'm u ammutyaoi cme-
menus 0,15 mm;

— MOCTOSIHHBbIE MarHUTHBIE MOJISI U (WJIM) IEPEMEHHBIE MOJIsl CETEBOM YacTOThI C Ha-
npsKeHHOCThIo 710 400 A/Mm.

1.5 TexHuyeckne XapakKTEPUCTUKHU

1.5.1 XapakTepucTUKH OCHOBHBIX (DYHKLIMI KaauOpaTOpoB NMPHUBEIEHBI B TaOJM-

ue 1.

§ Tabnuna 1 — XapakTepuCTUKHA OCHOBHBIX (DYHKIIMH KanuOpaToOpoB

=

§ DyHKITHS Paspemraro- | Konnue

£ KATHGPATOPOB Jnana3oH 1as crnocod- | CTBO pas- IIpumeyanue
l—_o: HOCTB pHHOB

1 2 3 4 5

§ N3mepenue (-120— 120) MB| 1 MxB BxonHoe conpoTuieHue
R HaIpsKEHUS TI0- 6 He MeHee 45 kOMm
= CTOSIHHOT'O TOKa U BxonHoe conpoTuieHue
= curHasios TII (-11-1)B 100 mxB He MeHee 4 MOwm

! HMsweperne BxonHoe conportuBieHue
= CWJIBI IOCTOSIHHO- | (-25 —25) MA 1 MxA 5 8 P

g He 6onee 12 Om

5 ro TOKa

2 Hsmepenue co- | (0—500)Om | 0,01 Om 5
i MPOTUBIICHUS T10- Tok B u3MepuTenbHOM

. ctostHHOMY TOKY | (0—2500) Om | 0,01 OMm 6 nenu He 6osee 2MA

5 u cur"ajoB TC

=

: ['enepanus (30 — 100) MB 1 viB 5 ConporuBneHue HATPY3KH
= HaIpsKEHUS T10- He MeHee 2X10° Om
= CTOSHHOTO TOKa M | . ConpoTuBieHue Harpy3Kku

curnanos TII (-10-10)B 100 mxB 6 e menee 20x10° Om

=

S
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5 Tabnuua 2 — [Ipenensl nonyckaeMoil OCHOBHOM MPUBEAEHHOM MOrPEIHOCTH

;; KaJInOpaTopoB

E( [Ipenensl gonyckaeMon OCHOBHOM
= OyHKIUA MPUBEACHHON MOTPEUIHOCTH,

KamopaTopos Huanason Y, % Auana3zoHa U3MepEeHU

§ (renepanuu, BOCIIPOU3BEICHMS)
g N3mepenue HanpsKeHUs (-120 - 120) mB + 0,01

= ITOCTOSIHHOTO TOKa (-11-11)B + 0,005
S

: N3mepenue cuiibl (25— 25) MA £ 0,02

g MOCTOSIHHOT'O TOKa

2 N3mepenue conpoTusIe- (0—-500) Om + 0,02

2 HUS TIOCTOSSHHOMY TOKY (0—-2500) Om + 0,02
2 I'enepanus HanpsHKEHUS (-30-100) B + 0,01

. ITOCTOSTHHOTO TOKa (-10-10)B + 0,01

= I'enepanus cuibl (0 —25) MA 10,04

3 MOCTOSIHHOT'O TOKa

= Bocnpoussenenue
= COTIPOTHUBIICHHS TTOCTOSH- (10 —470) Om + 0,01

- HOMY TOKY

=

g
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OxkoHuaHue Ta0JIUIBI |

1 2 3 4 5
I ComnpoTuBiieHHe HArpy3-
€HEepAaLMsI CUIIbI (0—25) MA | vcA 5 p Py
ITOCTOSIHHOTO TOKa ku He Oosiee 300 Om
Bocnpoussenenue conpo- ToK B HEMH BOCIPOH3BE-
TuBIeHUsA noctosHHoMy | (10 —470)Om | 0,01 Om | 5 P
neHus He 6onee SMA
TOKY U curHajoB TC
VsMeDeHme Bxonmnoe conpoTuBieHue
CHJIBI HOCTOEHHOFO TOKa e bonee 12 Om
(0-25)mMA 1 MxA 5 Hanpsixenue nutaHus
JBYXIIPOBOJIHBIX MPE00-
. IBYXIIPOBOJIHBIX Mpeolpa-
pazoBareseit N
3oBarelsieil He meHee 20 B
- T
N3mepenne TeMlviepaTy (-20—100)°C | 0,01°C | 5 Cus KOMHJIeKTaV
PBI OKPY>KaIoIIeH cpeibl MPUHAIICKHOCTEH

Kanu6paropsl obecnieunBaloT NUTaHUEe JIBYXIIPOBOJHBIX MpeoOpa3oBaTeseil ¢ BO3-
MOHOCTBIO OJJTHOBPEMEHHOI'O U3MEPEHUS TOKA B UX LIEMH.
Hanpsixkenue nutanus ABYXIIPOBOJHBIX IpeoOpa3oBateneit He menee 20 B npu to-
Ke B nuana3oHe ot 0 MA 1o 25 MA.
1.5.2 IIpenensl nomyckaeMol OCHOBHOW IIPUBEACHHON IOTPEIIHOCTU Y, B IPOLE-
HTax JMana3oHa u3MepeHuil (reHepaiuu, BOCIPOU3BEICHHS ), COOTBETCTBYIOT 3HAUCHUSIM,
MpUBEACHHBIM B TaOyHIle 2, MPEebl A0MyCKaeMOH OCHOBHOM aOCOJIOTHOM MOTPEIIHOC-

™ A, Brpangycax Ilenbcus — B Tabnure 3.




Tabmuma 3 — [peaensl qomyckaeMoi OCHOBHOM aOCOMIOTHOM MOTPEITHOCTH

KaJIMOpaTopoB
[Ipenensl gomyckaemon
DOyHKIUA o o o
Juamnason, °C OCHOBHO# a0COJIFOTHOM
KaJImOpaTopoB
norpeutnocty, A, °C
N3mepenne u renepanus
tepmodic TII
TIIIT ITI(R) 0-1760 +1,5
TTIIT TITI(S) 0-1760 +1,5
TIIP ITP(B) 300 -1 820 +3,0
TXKK XKK(J) -150 —-50 +0,6
-50-1200 +0,3
TMK MK(T) -150 -400 +0,5
THH HH(N) -100 -1 300 +0,5
TXA XA(K) -150 —-50 +0,6
-50-1370 +0,3
TXK XK(E) -150 - -50 +0,6
-50 -1 000 +0,3
TXK XK(L) -200 —-50 +0,6
-50 - 800 +0,3
TMK MK(M) -200 —-50 + 1,0
- -50-100 +0,5
5 TCC CC(I) 0-3800 +0,3
E TBP BP(A)-1 0-2500 + 1,0
E TBP BP(A)-2 0-1800 + 1,0
= TBP BP(A)-3 0— 1800 + 1,0
N3mepenne n Bocrponsseie-
E Hue curHanoB TC
= TCM 50M W o= 1,4280 -200 — 200 +0,4
= TCM 100M W = 1,4280 -200 — 200 +0,4
= TCII 50IT Wgo = 1,3910 -200 -1 100 +0,4
) TCII 10011 W oo = 1,3910 -200—-1 100 +0,2
< Pt50 Wigo = 1,3850 -200 — 850 +0,4
= Pt100 Woo = 1,3850 -200 -850 +0,2
g Cu50 W0 = 1,4260 -50 — 200 + 0,4
- Cul00 Wyg = 1,4260 -50—-200 +0,2
B 100H; Ni100 W50 = 1,6170 -60 — 180 +0,4
5 IIpumeuanue. CooctBenHas norpentHocts TII u TC He BKIIIOUEHA B MOTPEIIHOCTD Ka-
E JTUOpPaTOPOB.
E{ [TorpemnocTs naturika temnepaTypsl cBoOoaHbIX KOHIOB TII (TC u3 koMmiekra npu-
= HajuIexHocTel), KoTtopas cocraBisger = 0,5 °C (pexum pabotsi ABTOMATUYUECKASA
KOMIIEHCAILIM ), He BKIIOUEHA B BEIMYMHY MOTPEIIHOCTH TeHepaiuu tepmosc TI1.
%
E
Z JIucr
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

3HaueHus] OCHOBHOM MOTPEINHOCTH KaiuOpaTopo He npessimaror 0,8y, (0,8A))
IIPH BBITYCKE KaJuOPaTOpPOB M3 MPOU3BOJACTBA M PeMOHTa U Y, (A,) mis kanmubparopos,
HaXOJSIIUXCS B OKCIUTyaTallHH.

1.5.3 KanuOpaTopsl COOTBETCTBYIOT TpeOoBaHUsM 1.5.2 mpu cOOII0I€HUN YCIOBUM:

— TeMreparypa okpyxatomero Bozayxa (20 + 2) °C npu OTHOCUTENIbHON BIaXKHOC-
™ He 6onee 80 %;

— armocepnoe nasienue ot 84,0 klla go 106,7 klla;

— HampsbKeHue nutanus kanuodpatopos (5,0 £0,1) B;

— BUOpaIys ¥ yaapbl JOJKHBI OTCYTCTBOBATb;

— MOCTOSIHHbIE MAarHUTHBIE MOJISI U (WJIM) IEPEMEHHBIE TI0JII CETEeBOM YacTOThI C Ha-
MPSKEHHOCTHIO 710 40 A/M.

1.5.4 Tlpenensl gomyckaeMon JOMOJHUTEIBHOW MOTPENTHOCTH KaauOpaTopoB, BhI-
3BaHHOW M3MEHEHHMEM TEMIIEpaTyphl OKPY’KAIOIIETO BO3JlyXa OT HOPMAaJbHOU 10 000
TeMIlepaTyphl B Ipejaenax padounx temrneparyp Ha kaxabie 10 °C u3meHeHus Temiepa-
TYpBbI, paBHbI IIpeiesiaM JOIyCKaeMOi OCHOBHOM MOTrPEIIHOCTH.

1.5.5 Tlpenensl nonmyckaeMon TOMOJHUTEIBbHON MOTPENTHOCTH KaauOpaTopoB, BbI-
3BAaHHOM OTKJIOHEHHEM HamnpspkeHus nutanus = 10 % ot HomuHanbHOrO, paBHbl 0,5 npe-
JIEJIOB TOMYCKaeMOW OCHOBHOM MOTPEIIHOCTH.

1.5.6 Tlpenensl nomyckaeMon TOMOJHUTEIBLHON MOTPENTHOCTH KaauOpaTopoB, BbI-
3BaHHOW OTKJIOHEHUEM HArpy304HBIX COMNPOTUBJICHUN OT MPEAENbHOIO0 3HAYEHHS I10
1.5.1 na munyc 25 %, paBusl 0,5 npeaenoB 10IIyCKaeMOil OCHOBHOM NOTPEIIHOCTH.

1.5.7 Tlpenensl nonyckaeMon TOMOJHUTEIBbHON MOTPENIHOCTH KaauOpaTopoB, BbI-
3BaHHOW BO3/IEMCTBUEM NMOCTOSHHBIX MArHUTHBIX MOJEH U (WJIM) MEpPEMEHHbIX MOJeH ce-
TEBOM YacCTOThl HampsbkKeHHOCTHIO 0 400 A/M, paBubl 0,5 mpenenoB aomMyckaeMon oOc-
HOBHOM MOrPEIIHOCTH.

1.5.8 Kanubpatopsl yCTOMYMBBI K BO3IEUCTBUIO CHHYCOMIAJIbHON BUOpallUU C Yac-
totoi oT 10 I'y 1o 55 I'm m ammuutynoi cmemenus 0,15 M.

1.5.9 Bpems ycranoBieHus pabodero pexxuma He 6oisiee 1 MUH.

1.5.10 [Mutanue xanuOpaTOpPOB OCYIIECTBISIETCS OT OaTapeu, COCTOSAIIEH U3 YEThI-
peX HUKEIb-TUJIPUAHBIX aKKyMYJIATOPOB TUIIOpa3Mepa AA WM UM MOJAOOHBIM C CyMMap-
HbIM HOMHUHAJIbHBIM Hanpsbkenuem 5 B.

1.5.11 OTtoOpaxenue uadopmaiuu o paspsae 6batapeu ke 4,4 B.

1.5.12 MomHoCTh, IOTpebIIsiemMas oT 6aTapeu, He Oosiee 3 BT.

1.5.13 Ilo 3amMIIEHHOCTH OT JOCTYIa K OMAaCHBIM YacTSIM M OT IOMaJlaHus BHEII-
HUX TBEPABIX MPEIMETOB KaluOpaTophl COOTBETCTBYIOT cTemneHu 3amutbl [P20 mo
I'OCT 14254-96 (M3K 529-89).

1.5.14 I'aGapuTHbIe pa3zMepsl KaaudpaTopoB He 6oiee 271 mm x 149 MM x 65 mm.

1.5.15 Macca (6€3 cyMKH ¥ UICTOUYHUKA NTUTaHUs ) He Oosee 0,75 Kr.

1.5.16 Cpenusis HapaOoTka Ha oTka3 kanuoparopoB He MeHee 50 000 u.

1.5.17 TlonHbIit cpeaHUi CPOK CITY>KOBI KaTuOpaTopoB HE MeHee 12 Jier.

1.6 CocTaB kanubpaTopos

1.6.1 Baemnumii Bua kanuOpaTopoB NpUBEACH Ha pUCyHKE 1.
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

1.6.2 KOHCTpYKTHBHO KaJIMOpATOPBI COCTOSIT U3 OAHOTO 0JIOKA, MpeTHa3HAYEHHOTO
IU1s1 IEPEHOCKH.

KanuGpatops! BBINONIHEHBI B IUNIACTMACCOBBIX Kopnycax. BHyTpu kopmyca pacrio-
JI0’KEHA NeyaTHas IuiaTa ¢ paauodJIEMEHTAMU U ABYXCTPOYHBIM KUJKO-KPUCTANINYECKUM
unaukaropoM (nanee — XKKU). [lewatnas mnata coeaunsiercs ¢ npyxcrpounbiM KKU u
KJIaBUATypOU € MOMOUIBIO JICHTOYHBIX KT'YTOB U Pa3bEMOB.

B HmkHEl yacTH KopItyca pacroioKeH OTCeK Juisl 0arapel muTaHusl.

1.6.3 Ha creHkax KaqiuOpaTopoB pacroiokKeHbl CIeAYIOIINE THE3 1a.

1.6.3.1 Ha neBoii TOpLEBOI CTEHKE JJIs MOAKIIOYEHNS BHEIIHUX YCTPOUCTB pacIio-
JoxkeHbl BXoaHbIe THe31a MEASURE — u3zMepeHnue:

— B 11 U3MEpEHU HaNpsHKEHUS MOCTOSIHHOTO TOKa B Auarnas3oHe + 11 B;

— MB 111 n3MepeHnil HaIIPSYKEHUs IOCTOSSHHOTO TOKa B Auamnas3one + 120 mMB;

— +AIN napHoe A4 THe3Aa MA U1 TUTaHUs JBYXIIPOBOAHBIX IIpeoOpa3oBartenieil u
U3MEPEHUN TOKA B UX LIETIH;

— MA UIs1 U'3BMEPEHUI CUIIBI IOCTOSIHHOTO TOKa B JMara3oHe + 25 MA;

_* napHoe Ui raesn B, mB, 1 MA;

1.6.3.2 Ha npaBoii TOpLEBON CTEHKE JJIsl MOAKIIOYEHHUS] BHEITHUX YCTPOWCTB pac-
mostokeHb! BeixoaHble THe31a GENERATE — renepanus:

— B 1151 TeHepaluy HanpsHKEHUs TOCTOSIHHOTO TOKa B [uanaszone = 10 B;

— MB U1 reHepanuu HamnpsHKEHUsT NOCTOSSHHOIO TOKA B JIMANa3OHE OT MUHYC
30 MB no mmroc 100 MB;

— + MA 1apHoe [UId THe3na - MA B peXUME T'eHEpaluyd TOKAa B JUAIla30HE OT

%*
0 MA 110 25 MA ¥ mapHO€ JJis THE3/1a B PEKHUME PETYIMPOBAHUS TOKA OT BHELIHUX HC-

TOYHHUKOB ITMTaHHAI,

*
napHoe 114 rae3n B, mB u + MA.

Ha »oTOif XK€ CTeHKE HaxOIWTCS JBH)KKOBBIM IIEPEKIIOYATENIb IHUTAHUS
ADAPTOR - BAT 151 BKJIIOUCHHUS TIUTaHUS Tpubopa oT OaTaped wiM OT ajamnTepa, a
TaKXe pa3beM 6V JUIS1 TOAKJIIOYEHHUS aianTepa.

[ —

1.6.3.3 Ha BepxHel TOpLIEBOM CTEHKE ISl OAKIIOUEHUS BHEUTHUX YCTPOMCTB pac-
MTOJIO’KEHBI Pa3bEMBbI:

MEASURE R

- 1-U + U +l w1 usmepenus conporusiienus TC;

GENERATE R

-1-U + U +l gns umutanuu conpotuienus: TC.

1.6.3.4 Ha nuueBoil naHeau pacnoiokKeHa KIaBuaTypa IIEHOYHOIO THIIA.

Hasnauenue knaBuu:

— MEASURE - Bxoxaenue B pexxum U3SMEPEHUE;

— GENER — BxoxaeHue B pexxum 'EHEPAIIUS;

— PROGR — Bxoxaenue B pexxum IPO'PAMMMWPOBAHMUE;
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

— LIGHT — BKJIIOUCHHE U BeIKIIOUeHHE mojcBeTku KK,
— — [IEPEMEIIEHUE KypCcopa;

- 0K — MOJITBEPXKICHHE BHIOPAHHOTO PEKUMA;
— umcbpoBble KnaBuwWM — BBOJI TCHEPUPYEMBIX 3HAUYEHUI TapaMeTpa.

1.6.4 CoctaB KOMIUIEKTa MPUHAJJICKHOCTEH U 3allaCHBIX YacTel KaluOpaTopoB:

1) cymxa Oaumn M 1531 — 1 wt.;

2) 6artapest akkymyssitopHas Hukenb-ruapuaHas GP180AAHC(AA/R6)-1750 mAh
—4 mr.;

3) 610k nuTaHus crabuwnu3upoBaHHbId T17-x-x-6V-500mA,
kep CK — 1 mt.;

4) 3apsimHoe ycTpoicTBo ZL-7 (MocTaBisieTcs Mo OTACIbHOMY 3aka3y) — 1 mIT.;

5) KOMILIEKT MPOBOAOB JJIs TecTepa ¢ 3akuMoM “kpokoaui” SC405 (1 kpacHbIi U
1 yepHbIit) — 2 KOMIUL;

6) mrekkep nabopatopHslit (1 kpacHblif U 1 YepHBIi) — 2 WT.;

7) pozetka MSTB2,5/4-ST-5,08 — 2 mit.;

8) natuuk temnepatypbl TKC — 1 mt.;

9) moxacraBka — 1 miT.

1.7 YcTpoicTBO KanudbpaTopos

1.7.1 KanuGpatopsl conepxkat mukporpoiieccop (MII), xuakokpucTamIndecKuit
unaukarop (KKWN), miaenounyto knasuatypy (I1K), ananoro-mudposoii npeodpa3oBaTeb
(ALLIT), mudpo-ananoroseiit nmpeodbpaszosatens (LIAII), naTurk Temnepatypbl CBOOOIHBIX
koH10B (TCK), mpeoOpazoBateinb HAMPSHKEHUM 17151 TUTAHUSL BCEX Y3JI0B.

1.7.2 MII BbInIOJIHAET cheAyomue QyHKIUu:

— OIPOC KJIABUATYPBHI;

— ynpasienue ALIT u LHAII;

— ymnpaBiieHue u Bbiada uHpopmarmu Ha XKKU;

— BBIOOP PEKUMOB U3MEPEHUN U TeHEPALIHH;

— MaTeMaTuyeckas 00padoTKa pe3ynbTaTOB U3MEPEHUH 10 3aJaHHOMY aJITOPUTMY C
oOpalieHue K KaTuOpoBOYHBIM KO3 PUIIMEHTaM U TabJIMLIaM, XpaHIIIUMCS B €T0 aMsITH;

— KOHTPOJIb pa3psiia OaTapeu;

— XpaHEHUE U BBINIOJHEHUE paboyeil mporpaMMbl KamuOpaTopoB.

B nmamsatu MII conepxarcs cBeAeHUs 0 XapakTepuCcTUKaX ucnoiab3yeMsix T1I u co-
OTHOIIEeHUs], HeoOxoaumble st BeiBoAa Ha KKU Temnepatypsl B rpanycax Llenbcus.

1.7.3 KinaBuaTypa mjaeHOYHOr 0 TUIIA IMO3BOJISIET BBIOJIHATE CIEAYIOIINE KOMAH/IbI:

— BbIOMpaTh HEOOXOIUMBIN PEXXUM U3MEPEHUN U T'eHepaluy;

— BbIOMpaTh HeoOXxoaumbli Tun TII;

— BBOAUTH YUCIOBBIE 3HAUCHUS (PU3MUECKUX BEJIMYUH B PEKUME T'eHepaluy;

— BECTH JIHAJIOT C pabouei MporpaMMoi.

1.7.4 Knonku ynpaBieHHs] MO3BOJSIOT BBIOUPATh HYKHBIA PEXUM HU3MEPEHUU U
reHepaluu.

¢ 9

10 LEHTpY, LITe-
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

1.8 MapkupoBaHue U IIIOMOUpPOBaHUE

1.8.1 Ha nuueBoil naHenu KaauOpaTopoB HAaHECEHO HAMMEHOBaHUE KaluOpaTOpoOB
Y 3HAK JJI TOBAPOB U YCIYT NPEANPUATUA-U3TOTOBUTETIS.

1.8.2 Ha Tabnuuke ¢ HaanucsMu U3 1uieHkH camokderomeiics ORACAL, cepus
641, pacrnoyioKeHHOW Ha Ha 3a/IHEeH CTEHKe KaauOpaToOpOB, HAHECEHBI:

— ycIoBHOE 0003HaYeHHE KanuOpaTopa;

— 3HAK JIJI1 TOBAPOB U YCIYT MPEINPUATUSA-U3TOTOBUTEIIS;

— TOpPSAKOBBI HOMep KanmuOpaTopa MO CHUCTEME HyMEpaluud NpearnpusiThs-
U3TOTOBUTEIIS;

— TOJI BBIITYCKa;

— 3HaK YTBEPKICHUS THUIIA;

— Haanmuch “‘BurotomneHo B Ykpaini”.

— HoMep TexHudeckux ycnoBuil TY V 33.2-19081403-014-2004;

— crenenb 3amuThl Mo 'OCT 14254-96 (MOK 529-89).

1.8.5 Ha uHauBH1yanbHON YIAKOBKE YKA3aHbI:

— ycIoBHOE 0003HaYeHHE KanuOpaTopa;

— 3HAaK JIJI1 TOBApPOB U YCIYT NPEaNPUATHA-U3TOTOBUTETIS.

1.8.6 MapxkupoBka TpancroptHou Tapsl cooTBeTcTBYeT 'OCT 14192-77, ueprexam
MPEANPUATUA-U3TOTOBUTENSI U COJAEPKUT OCHOBHBIE, JTOTOJHUTEIbHbIE, MHHOPMAIIOH-
HbI€ HAAMUCU U MaHUNYyJSIHMOHHBIE 3Haku: Ne 1 — “Xpynkoe. Ocropoxkno”, Ne 3 — “be-
peus ot Biarn”, Ne 11 — “Bepx”.

1.8.7 Kanubpatopsl  OmIOMOMpPYIOTCSI B COOTBETCTBHHM C  YEPTEXKOM
AAJIY.411189.003 Cb.

1.9 YnakoBka

1.9.1 VYmnakoBbiBaHue KanuOpaTopoB cooTBeTcTByeT Kateropun KVY-1 1o
I'OCT 23170-78.

KanuGpatopsl ynakoBbIBalOTCS B MOTPEOUTENBCKYIO Tapy (CYMKY YKIaJ04YHYIO) U
YKJIa/IbIBAIOTCS B TPAHCTIOPTHYIO Tapy.

B xayecTBe TpaHCIOPTHOM Tapbl MPUMEHSAIOTCS SLIUKH U3 KapTOHA rOppUpPOBAHHO-
ro no ['OCT 22852-77 pazmepom 300 mm x 200 mm % 300 mm.

VYnakoBka o0ecrieurBaeT COXPaHHOCTh KaauOpaToOpoB MpPH TPAHCIOPTUPOBAHUU B
KPBITBIX TPAHCIIOPTHBIX CPEJCTBAX JIFOOOTO BUIA U XPaHEHUHU.

1.9.2 DkcnnyaTtalimoHHasi JOKYMEHTALIMsI, BXOAIIAs B KOMIUIEKT MMOCTaBKH, BKJIa-
IBIBACTCSL B 4€X0J U3 noaudTwieHoBou 1wieHku 1o 'OCT 10354-82 u yknaawpiBaeTcsi B
CYMKY YKJIaJJOUYHYIO.

1.9.3 KomruieKT npuHAJIeKHOCTEH M 3allacHbIX yacTed oOepThIBaeTcsi B Oymary
ynakoBouHyto 1o 'OCT 8273-75, nomemniaercsi B 4exXoi U3 MOJUAITUIECHOBOW TUJIEHKU I10
I'OCT 10354-82 u yknagpIlBaeTCsi B CyMKY YKJIaJO4YHYIO.

1.9.3 YnakoBbeiBaHUE KaIHOPATOPOB OCYILIECTBISECTCA B 3aKPHITOM BEHTHIIUPYEMOM
MOMELIEHUH TIPU TeMIIEpAType OKpykaromero Bozayxa ot 15 °C no 35 °C ¢ oTHOCUTENb-
HOM BIaXHOCTBIO 10 80 % IpHU OTCYTCTBHM B OKPY’KarOIIeH cpejie arpeCCUBHBIX IpUMe-
CeH.

1.9.4 Macca 6pytTo He OoJiee 8 Kr.
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

2 UCITIOJIb3OBAHUE 110 HASHAYEHUIO

2.1 DkcmtyaTallMOHHBIE OTPAaHUYEHUS
2.1.1 KanubGpaTopsl MOTYT MCIIOIB30BATHCS MPHU CIAEAYIOIMIMX MAKCUMAJIbHO JIOIYC-
THMBIX 3HAYCHUSX DJIEKTPUUECKHUX [TaApAMETPOB:

— HanpsDKEHHWE IMTaHusA Ha rHe3ne 6 B 7 B;
*
— U3MEpSIEMOE HANPSPKEHUE Ha THe3/le MB, OTHOCUTENBHO THE3/Aa 1 B;
*
— A3MEpsSIEMOe HaNPsPKEHUE Ha THe3/le B, OTHOCUTENBHO THE3/1a 100 B;
*
— TOK Ha THe3/1¢ MA, OTHOCHUTEJIBHO THE3/1a 100 MA;

*
— HanpsiKEHHE, TPUKIIAABIBAEMOE K THE3Y = MA, OTHOCUTEIILHO THE3/1a 50 B;

— TOK OT BHEIIHUX yCTpoucTB Ha pazbeMe GENERATE R 10 MA.

BHUMAHME! Tlpu skcrutyatanu KaauOpaTOpOB JOMYCKAETCs JHIIb KPaTKO-
BpeMeHHoe (He Ooisiee 10 ¢) Bo3aeicTBUE HA KanuOpaTOp BhIIIEYKAa3aHHBIX 3HAYEHUH.
[Ipu Gonee MPOAOIKUTENBHOM BO3ACHCTBUU BO3MOKEH BBIXOJ U3 CTPOS JIEKTPOHHBIX
KOMITOHEHTOB CXEMBbI, @ 3HAYUT U caMoro kanuoOpaTopa.

2.1.2 Pexumbt KAJIMBPOBKA AIIIT 1 KAJIMUBPOBKA IIAII 3a6:10KMpOBaHbI
JUISL IOTpeOUTENs], TOCKOJIbKY OHM IMpeAHa3HAaYeHBl JUIsl aTTECTOBAHHBIX METPOJIOTHYE-
CKUX CIIYkO0, OCYIIECTBISIONINX MOBEPKY U KATHOPOBKY, KOTOPHIM COOOIIAETCS MapOJIb
J0CTyIa K 3TUM PEKUMAM.

2.2 Yxazanue Mep 0€30MacHOCTH

2.2.1 KanuOpaTopsl OTHOCUTCS K M3JEIHSIM, YCIOBHUS DKCIUTyaTallud KOTOPBIX HE
CO3/al0T OMACHOCTU U HE BIMSIOT HA CAHUTAPHO-TUTMEHMYECKHUE YCIOBHS Tpyda padoTa-
IOILUX.

2.2.2 K pabore ¢ aganTepoM CETEBOr0 MUTAHUS JTOMYCKAETCs MEepPCOHAI, U3YUUB-
M yCTPOMCTBO, MPUHIUI JEHCTBUSA KATUOPATOPOB U UMEIONINI KBAIU(PUKAIMOHHYIO
rpynny no tTexHuke 6ezonacHoctd He HUxe Il B coorBercTBUU ¢ “IIpaBmiamu Ge3omac-
HOM 3KCIUTyaTanuu 3ekTpoycTaHoBok notpeduteneit” (JAHAOIT 0.00-1.21-98).

2.2.3 Tlo ciocoOy 3aluThl YEIOBEKa OT MOPAXKEHUS IJIEKTPUUECKUM TOKOM Kajuo-
paTopsl cooTBeTcTBYIOT Kiaccy III mo 'OCT 12.2.007.0-75.

2.2.4 DnexTpuyeckast U30JIALMS dIEKTPUUECKUX eNel KaauOpaTopoB BbIIEPKHUBA-
€T B Te4eHHEe | MUH MpU HOPMAJIBHBIX YCIOBUAX JEUCTBHUE UCIBITATEILHOTO HAMPSIKEHUS
nepemeHHoro Toka 500 B mpakTtuyecku cuHyconaanbHol ¢opmbl yacTtoTol ot 45 ' 10
65 I'u mo I'OCT 12997-84.

2.2.5 DneKTpuyecKoe COMPOTUBICHUE H3OJISIIIMM AJIEKTPUUECKUX Lieneil kanulpa-
TOPOB NpU HOpMaJIbHBIX yciioBHsX He MeHee 40 MOwm no 'OCT 12997-84, ipu BepxHeEM
3HAYEHUU TEMIIEpaTyphl pabounx yciaoBuil He MeHee 5 MOwm.

2.2.6 llpu peMOHTE CETEBOTO aJanTepa U 3apsJHOr0 yCTPOMCTBA 00513aTEJIBHO HC-
II0JIb30BAHUE Pa3BI3bIBAIOLIETO CETEBOIO TpaHC(popmaropa.
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2.3 IloaroroBka k pabote

2.3.1 Ilepen ucnosib30BaHUEM KaIuOPAaTOPOB HEOOXOJUMO MPOU3BECTH CIIECIYIOIINE
oneparuu:

— YIaJuTh YIaKOBKY, U3BJI€Yb KaTUOPaTOp U MPUHAIJICKHOCTH U3 CYMKH;

— noAKI0oYUTh npuinaraeMble WHYyphl, TII nan TC k rHe3naM KaaudbpaTopoB B COO-
TBETCTBUHU C IIOCTABJICHHOM 3aJaucii;

— Ipu paboTe OT CETH MOAKIIOYUTH CETEBOU afanTep;

— BKJIIOUUTH MUTaHUE KanuOpaTopa nepexitoyaresieM ADAPTOR - BAT.

ITocne kpatkoBpemenHoro nosasiaenus Ha JKKU nucmnee Haanucu MTM1000M u
BEPCUU NPOrpaMMbl, KaauOpaTop aBTOMATHYECKH YCTAHABIIMBAETCS B PEKUM, KOTOPBIN
ObLJI B MOMEHT MOCJIEAHETr0 OTKJIIOUESHHS TUTAHMS.

2.3.2 Kaiimbpartop roto k padore.

IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

Hzm.

JIucr

No nokym.

Tlomam.

Jlara
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3 IIOPAIOK PABOTEI

BHUMAHME! Ilpu padoTe 10/2KHBI BBINIOJHATHCS CJIeAy0Iue TpeOOBaHMS:

— BCe NMOAKJIIOYECHHS KAJIMOpPaTOPOB HO0J/IKHBI OCYLIECTBJIATHCH TOJIBKO C MO-
MOIIbI0 KOMILUIEKTHBIX HIHYPOB. Iloaka0ouenuss Apyrux npuoopoB A0JKHBI OCYyIeC-
TBJIAATHCS NPUJIATaeMbIMHU KaleJIAMU;

— mepeJ M3MEPEHUSAMH KaJuOpaTopbl AOJKHBI ObITh BbIAEP:KAaHbI BO BKJIIO-
YEHHOM COCTOSIHMHU He MeHee 1 MHH HeNmoCpeACTBEHHO Nepe] HAa4YaJI0M U3MepPeHui.

IIpu padote n U3MepeHUAX, CBA3AHHBIX C KOHTPOJIEM MaJbIX YPOBHEH M NMpPH-
palleHuil HANIPSIKEHN I, HeO0X0AMMO COOJII0IaTh MepPbl, 00eceYuBaAOIIe MUHUMHU-
3al[MI0 TEPMOKOHTAKTHBIX J/IC;

— He MOABEePraTh KaauOpPaTopbl BO3ACHCTBUIO NPAMBIX IOTOKOB BO3/1yXa H Te-
IUIOBBIX YAaPOB;

— n3derartb KaCaHHUsl 32’KMMOB, COCIHHEHUI M BHIBOJOB Kadeseil HArpeTbIMHU
NnpeIMeTaMu M PYKaMH, a eCJIM 3TO HMeJI0 MeCTO, Heo0X0auMa IBYX-TpeX MUHYTAast
naysa nepej U3MepeHHsIMHU.

Hoakarwuenne TII 101KHO NPOU3BOAUTHCH HEMOCPEACTBEHHO (MJIM € MCIOJb-
30BAHHEM TEPMOKOMIICHCALMOHHBIX POBO/JOB).

B cayyae ucnosib30BaHusl AJI NMTAHUS HEIUTATHBIX OaTapei cieayeTr UCImoJb-
30BaTh 0aTapeu, odecriedynBaloUIue MyCKOBOM TOK He MeHee 0,8 A.

3.1 Pexumbl paboThbl

3.1.1 Kanubparopsl g0myckaroT OJHOBPEMEHHOE MU3MEPEHHUE U TeHepaluio (BOCI-
pOU3BEICHUE) B JIFOOBIX COUYETAHUSAX BXOJHBIX U BBIXOJHBIX HAMPSIKEHUN U TOKOB.

<
=
§ 3.1.2 KanubpaTopbl AOMYCKalOT OJJTHOBPEMEHHOE M3MEPEHUE TeMIepaTypbl CBOOO-
A JTHBIX KOHIIOB M T€HEPAIMIO TEPMO3/IC (TOKA, HAIIPSKEHMUS ).
=
= 3.2 [Topsaok pabotsl kanmubdpaTopos B pexxume USMEPEHUE - MEASURE
= 3.2.1 B 3aBUCMMOCTH OT MOCTABJIEHHOM 3aJa4M, TPOU3BOIAT MOJIKIKOYEHUS B COOT-
BETCTBUU C PUCYHKaMH 2 — 4.
§ BHUMAHMHE! Heo0xoaumMo CcTPOro cJeAuTh 32 COOTBETCTBHEM IOAKJIIOYE-
g HHS ¢ BBIODAHHOM Pa3MEPHOCTHIO M3MEPEHM .
s KaauOpaTopsl 0TKAJHOPOBAHBI OTEJIBLHO HA KAXKIAOM AMANA30HE U MO KakK-
= aomy rHes3ay. Ilo3ToMy nmpu HeCOOTBETCTBHM THe3/la NMOAKJIIOYEHHS C BbIOPpAHHOM
s Pa3MepHOCTHIO U3MepeHus, pe3yabrat usmepenuii 0yner HEBEPHBIM!
2 Hanpumep: tpedyercs uzmeputs temnepatypy ¢ nomoubio TIT tuna XA(K) ¢ aB-
= TOMATHUYECKON KOMIEHcaluel TeMnepaTypbl CBOOOIHBIX KOHIIOB — tk .
=
EZ‘, JL1st aTOrO:
a) coOUpaIOT CXeMY B COOTBETCTBUU C PUCYHKOM 4a;
e BHUMAHME! Ilpu n3mepeHusix mo cxeme pucyHka 4a Heo0Xoaumo:
§ 1) o0ecniednTh TEMJI0BOM KOHTAKT ¢B00OAHBIX KOHIOB TII ¢ natunkom TCK;
S
=
=
=
]
=
=
=
]
=
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IToamnuce 1 gata

WuB. Ne 1y0i.

o,

B3aMm. uns.

IToamnuce 1 gara

HMus. Ne nmot.

++U-U -l
MEASURE R

+£11B
MEASURE

a) B quanazode = 11 B

++U-U -l
MEASURE R

©@

MEASURE

0) B quama3one + 120 mB

Pucynok 2 — CxeMbl MOAKIIOYCHUS KAJIMOPaTOPOB
MIpY U3MEPEHUHN HAPSKEHUS TIOCTOSTHHOTO TOKa

++U-U -l
MEASURE R

©@

MEASURE

+ 25MA
47

a) B IMamnaszoHe + 25 MA

K Lenu
>GENERATE

++U-U -l
MEASURE R

NMUTAHUE

©@

MEASURE

0) muTaHue ABYXIPOBOIHOTO Mpeodpazosarens (I1)

oT KaJ'II/I6paT0pa C UBMCPCHHUECM TOKa

Ipumeuanue 1. K xanubpatopy Moxuo noakitouyats [I1, koTopbiM Tpebyercs Hamps-

JKeHue nuragusa He oojiee 20 B.

IIpumeuanue 2. Ha Bxox JII1 Mmo>xHO 3a7aBaTh CUTHANIBI OT KaluOpaTopa B peKUME TeHe-
panuu (BOCIIPOU3BEACHHUS ), KaK MOKa3aHO MMyHKTHUPHON JTUHUEH.

PI/ICYHOK 3 — CxeMbl ITOAKIIOYCHMU A KaJ'II/I6paT0p0B IpHu USMCPCHUAX IMOCTOAHHOI'O TOKaA

Mam. | JTuct | Ne mokym. ITonm. | Jlata
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IToamnuce 1 gata

WuB. Ne 1y0i.

o,

B3aMm. uns.

IToamnuce 1 gara

HMus. Ne nmot.

TEIIOBOU +l+U-U - ++U-U -l
KOHTAKT MEASURE R MEASURE R

Q@ Q@

TII

TCK — gaTyuk TeM-
nepaTypsl U3 KOM-
TIJIEKTA MPUHAICK-
HOCTeH Kamubparopa

TEII0-
n3oysuusa |
cBoOOaHBIX !

\  KOHIIOB ,I

MEASURE
MEASURE

I
|
|
\

N <
~ -~ 7
a) u3mepenue ¢ nomouipto TII ¢ aBTOMaTnyeckum 0) uzmepenue ¢ nomourpio TCK u3
Y4ETOM TEeMIIepaTypbl CBOOOAHBIX KOHLIOB KOMIUIEKTa MPUHAAIEKHOCTEN
= I4 ZA
S — S
<t Il <t
Il — Il
i i
o ®
oo @ & XY oo e e

++U-U -l
MEASURE R

++U-U -l
MEASURE R

++U-U -l
MEASURE R

@

MEASURE
MEASURE
MEASURE

B) uzMmepenue ¢ nomouipio TC 1) uamepenue ¢ nomouipto TC 1) nusamepenue ¢ nomoribo TC
1o 4-x NpoBOJIHOI cxeme 10 3-X IPOBOJHOM CXEMe 0 2-X IIPOBOJIHOM CXeMe

Pucynok 4 — CxeMbl NOJKIIIOUEHUS KaTMOPaTOPOB IPU U3MEPEHUU TEMIIEPATYPBI
WJIU CONPOTUBIICHUS
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

2) obecnme4yuTh TEMJIOM3O0JALNI0 CBOOOAHBIX KOHLOB M OTCYTCTBHE NMOTOKOB
BO3/lyXa HA HHX;

3) BbIAEpKATH NAy3y 10 0aJIaHCa TEIJIOBOI0 peKuMa.

0) HaxxumaroT U QTnyckaioT kiaBuiy MEASURE u u3 npennaraemoro Ha JKKU
MEHIO, KJIaBUIIaMU Av »HpOI/IBBOI[SIT BbIOOp pekuMa usmepenus: T asT tk,
KOTOPBIM IMOATBEPKAAIOT Ha)kaTheM Kiiasuiy OK .

B) KJIaBUILIAMU 4 Av NpOI/ISBOI[SIT BbIOOp Tuna TII: XA(K) , koTopblii O~
TBEpKAAOT HakaTueM KiaBuiu OK .

Ha J)KKU Gyner BbIBOIUTHCS PE3yibTaT U3MEPEHUI TeMIlepaTyphl, a TakKe 3Haye-
HUE TeMIepaTypbl CBOOOIHBIX KOHIIOB tk.

Ipumeuanue 1. B ciyuae Beioopa pexuma nsmeperns 111 3ap tk, ¢ momomsio mud-
POBOI KJIaBUATYpbI BBOJAT, C TOUHOCTBIO /10 JECATHIX Joyiel °C, Temmneparypy cBOOOJHBIX KOH-
1oB T1I, u3mMepeHHyI0 TEPMOMETPOM.

Ipumeuanne 2. B ciryuae Beioopa pexxuma usmepenus TIH 6e3 tk, m3mepenus Oyayt
MPOU3BOUTHCA 110 TAOJUYHBIM JAHHBIM JJIs1 TEMIEPATypbl CBOOOIHBIX KOHIOB paBHOM 0 °C.

IIpumeuyanne 3. [Ipu n3mepennn tremneparypsl gataukoM TCK, BXoasmuM B KOMILIEKT
NPUHAUICKHOCTEH, CIIeyeT YCTaHOBUTH pexxuM uaMmeperus TC 3np (3-x nmpoBoaHas JTHHUSA)
s Pt100.

Ipumeuanne 4. M3mepenus conportupieHus nocrosaHoMy Toky R (Q) npoussomst
1o cxeMmam pucyHka 4, Ho BMecto TC NoaxiIro4atoT U3MEpSIEMbIN PE3UCTOP.

3.2.2 Tlpn u3MepeHUn CONPOTUBIECHUM MOCTOSHHOMY TOKY IO 3-X U 4-X NPOBOA-
HBIM CXE€MaM, IS IOJYy4YEHHs] TOYHBIX PE3YJbTATOB, PACCOrIACOBAHUE CONPOTUBIICHUN
MEKy OTAEIbHBIMU MPOBOJHUKAMU JUHUM HE AOJKHO npeBbimarh 0,1 Om.

3.2.3 Ilpu u3MepeHun CONPOTUBIIEHUI MOCTOSHHOMY TOKY MO 2-X ITPOBOJHOM CXe-
Me, KOMIIEHCAIIMIO COMPOTUBIIEHUSI COEAMHUTENBHBIX TPOBOJOB (YCTAHOBKY HYJISI) TPOU3-
BOJAAT CIENYIOUIMM 00pa3oM: 3aKOpauMBalOT COEJAMHHUTENIbHbIE MPOBOJA M HAXKUMAIOT
kinaBuiy PROGR, 1ociie 4yero nokasaHusi Kaauoparopa npuHUMaloT 3HaueHue 0,00 Q.

3.2.4 Ilpu nogaye Ha U3MEPUTEIbHBIE BXOAbl CUTHAJIOB, MPEBBIIIAIOMNX YKa3aH-
Hble B Ta0nunax 2 u 3, BKitovaercs npeaynpenurenabHas Haanucs MEPEFPY3KA.

3.3 Iopsinok padotsl kanubOpaTopoB B pexkume ' EHEPAIIMSA — GENER

3.3.1 B 3aBUCHUMOCTH OT MOCTABICHHOM 3a/1aud , MPOU3BOAT MOJKIIOUYECHUS B COO-
TBETCTBUU C PUCYHKaMH 5 — 7.

3.3.2 Haxumarotr n ornyckaroT knaBuily GENER u u3 npeagnaraemoro Ha KKU
MEHIO, KJIIaBUIIIaMU < v > B JIMAJIOTOBOM pEKUME MPOU3BOAAT BHIOOP pexuma
reHepanuu (MMUTALKK), KOTOPBIM MOATBEPKAAIOT HaXKaTheM KiaBuiiu OK.

3.3.3 B pexume TOUKA 1udpoBbiMH KJIaBUIIAMHU MPOU3BOJAT HAOOp TeHepupye-
MOI'0 3Ha4€HUs [apaMeTpa, KOTOPBIM MOATBEPKAAOT HaKaTueM KiaBuiu OK.

AAJIY.411189.003 PO

Mam. | JTuct | Ne mokym. IMonm. | Jlara

17




IToamnuce 1 gata

WuB. Ne 1y0i.

B3am. unB. No .

IToamnuce 1 gara

HMus. Ne nmot.

a) C UCTIOJIb30BAaHUEM BHYTPEHHETO 0) ¢ UCMOIB30BAaHNEM BHEITHETO UCTOYHUKA

[ +H+U-U -l
| GENERATE R

|  MTM1000M

A1

[H1+U-U-I

\ | GENERATE R \
\No\ | wrmiooom \ Y\

\mV\ \ \mV\
E ‘..". (x) I“, \\ E ".I‘I {; ) I“.
< 4mA \ < HmA
c a \ e [~
w \ w o _
E m A:" \ E !
G} ,-‘"J . \ o ,-“J

/., ‘ l.,’, \\ /
/ :l/J

HCTOYHHKA TOKa TOKa

Pucynok 5 — Cxembl MOAKIIOUCHUS KAJIMOPAaTOPOB
B PEKHUME TE€HEPAILIMU CUJIBI TIOCTOSSHHOTO TOKa

Kuenu MEASURER <« — = =

[ +1+U-U -l [ +1+U-U -l
| GENERATE R \ TCK | GENERATE R \
“ MTM1000M \V \ ‘ MTM1000M \V
.‘ O\ \ @
\ \\ \u \\ \\.
\mv \ LA
\ w \@- \ w\QO \
\ 5\ \ 5\
\.‘ e ! r];] | \.‘ e ! ‘,r];] |
\ % - \ % [
., | -y LA
g / l’rgAv": \ g / l’r?A:'

B
B

a) rerepanus B quamnazone (-30 — 100) mB 0) renepanus B quarnas3one = 10 B
(BocipousBenenue curHanon TII)

Pucynok 6 — Cxembl MOAKIIOUCHUS KAJIMOPAaTOPOB
B PEKUME T€HEPAIIMU HANPSIKEHUS TOCTOSHHOTO TOKa

AAJIY.411189.003 PO
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

I[pumeuanue 1. [Ipu BocnponsBenennu curnanoB B pexume TIH aBT tk, HeoOxoammo
nonkmrounth Aatdyuk TCK u obOecrednTh TETUIOBOW KOHTAKT C JATYMKOM KOMITCHCAITUH
TeMIepaTyphsl CBOOOJHBIX KOHIIOB, HAXOSIIUMCS B TIPUOOpPEe Ha KOTOPHIN MOJAIOTCS CHUTHAIIBI
TII.

AA
—®
|elflef=z2 64 |e% & & zzl > & &
- ——————— . - ——————— .
[+1+U-U-I [+1+U-U-I [+1+U-U-I
| GENERATE R \ | GENERATE R \ | GENERATE R \
|  MTM1000M \\,/\ \ |  MTM1000M \\,/\ \ |  MTM1000M \\,/\ \
\ \\ ~ '\\ \ \\ ~ '\\ \ \\ ~ '\\
\ = \ =\ \ =\
\ < (rmA \ < (rmA \ g tmA
\ % LA | \ lil | A | \ Ii-l | A |
' ~mA | | FmA | | ~mA |

A1
=
Ki\*
A1
3

a) 4-X mpoBOJHAs cxema 0) 3-x mpoBoAHas cxema B) 2-X MPOBOJHAS CXEeMa

Pucynok 7 — CxeMbl NOJKIIIOUEHUS KaTuOpaTOpoB
B pexuMe BocnpousBeaeHus curianos TC u conmporuBneHus R

3.3.4 B pexume BUAMA3OH 1u(poBbIMU KIABUIIAMH MPOU3BOASAT HAabOp Ha-
YaJbHOM TOYKH JMAINa30Ha F€HEpUPYEMOI0 3HAUEHUS ITapaMeTpa, KOTOPbIA NOATBEPKAa-
10T HakaTueM kiaBuiy OK. 3ateM nmpou3BOAsST HA0Op KOHEUHON TOUKH JUana3oHa reHe-
pUPYEMOT0 3HAYEHHUS MapaMeTpa, KOTOPBIM Takke MOATBEPKIA0T HaKaTHEeM KJIaBUIIU
OK. B nanbpHeiemM kanuOpaTop aBTOMaTUYECKU pa300beT quara3oH resepanuu Ha 6 to-
yek, coorBeTcTByromux 0, 20, 40, 60, 80 u 100 % guama3zoHa reHepalu U HAYHET T'eHe-
pUPOBaTh HAYaJbHYIO TOYKY 3aJaHHOTO JUAaIa30Ha.

3.3.5 Jliig nepexoaa K ApyruM TOYKaM Ha)KUMaroT KjIaBuiiu 1 — 6.

3.3.6 [Insa mepexona K 3aJaHUI0 HOBBIX TOYEK F€HEPUPYEMBIX IapaMETpOB HaXKu-
MaroT U OTIIyCKaroT KiaaBuiny OK.

3.3.7 Ins nepexoAa K 3HAYEHUIO, 3aJJaHHOMY B pexkuMe TOUKA, HOXKUMAIOT Kiia-
Buiry O.

3.3.8 Jlnsg miaBHOTO M3MEHEHHUS T€HEPUPYEMOro IapaMeTpa HaXXKUMAaKT KJIaBH-
ry 4 WIH > . OIMHOYHbBIE HAXKATHUS TUX KJIABUII MPUBOJAT K MOIIATOBBIM MIPHUPa-
HIEHUAM T€HEPUPYEMOIO MapaMeTpa, a yJIEepKaHWE UX B HAKATOM COCTOSIHUM — K ILJIaB-
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IToamnuce 1 gata

WuB. Ne 1y0i.

Bsam. nnas. Ne .

IToamnuce 1 gara

HMus. Ne nmot.

HOMY IPUPAILIEHUIO C YCKOpeHHueM. lIpu 3Tom TpakT u3MepeHus ‘‘3aMOpa)KuBacTCs’ OO
OTIYCKAHUs KJIaBUILL.

IInaBHOE M3MEHEHME I€HEPUPYEMOro IapaMeTpa MOKHO MPOU3BOJIUTH HAKaTUEM
KJIABUIII A 15805 v , IIpY 3TOM IIPOLIECC U3MEPEHUS HE MPEKPALIAETCs, HO CKOPOCTh
M3MEHEHUs [lapaMeTpa YMEHbIIAETC.

3.3.9 Ilpu 3apanuu BBIXOJHBIX CUTHAJIOB, IPEBBIMIAIOIINX YKa3aHHbIE B TaOIUIax 2
u 3, BKJIIoUaeTcs npenynpenurenbHas Haanuchs MEPEFPY3KA.

BHUMAHME! Ilpu paborte no cxemaMm puUCyHKa 7 TOK, HOCTYNAIOIIUUNA OT BHEII-
HEro YCTpOWCTBA Ha KaauOpaTop, HE NOHKEH MPEeBBIIATh 2,5 MA, a IpUKJIaAbIBaeMOe He-
npsbKeHHe T0JKHO ObITh He 6omee 10 B.

Ecnu 3T mapaMeHpbl HEU3BECTHBI, TO MEepe]] MOAKIIOUEHHEM K KanuOpaTopy HEeoO-
XOJIMMO ITPOU3BECTH U3MEPEHUS TOKA UM HANPSIKECHUS, IMOCTYIAIOWIET0 OT BHEIIHETO YCT-
pOKCTBA.
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4 TEXHUYECKOE OBCIIY X XUBAHUE

4.1 JIns obecnieueHust HaACKHONW pabOThI KaIMOPATOPOB B MEPUOA IKCILTyaTallUH,
HEO0OXOIMMO Tepe/i HauyajloM MCIOJb30BaHUsl MPOU3BECTH BHEIIHUNA OCMOTP U MPOBEPKY
PaboTOCIIOCOOHOCTH B COOTBETCTBUU C TYHKTOM 2.3.

4.2 Heo0xonuMo MpOSBIATh BHUMATEIBHOCTh NP KOMMYTAIlUU THE3/ KanuOpaTo-
POB M COEJIUHSAEMBIX C HUMHU MTPUOOPOB U HICTOYHUKOB CUTHAJIOB.

4.3 3anpeniaeTcsi UCHOJIb30BaTh KaTUOPATOPhI B YCIOBUSX BO3MOXKHOIO IMPEBBIIIIE-
HUS KICTOYHUKAaMH CUTHAJIOB MMACHOPTHBIX 3HAYECHHUIN U3MEPSEMBIX TAPAMETPOB.

4.4 Haubonbliee noTpediieHHe TOKa KanuOpaTopamMu MPOUCXOAUT MPHU T€HEepaluuu
MaKCHUMAaJIbHOT'O 3HAYEHMs TOKA, a TaKXKe MPHU MUTAHUM JIBYXIPOBOIHBIX IpeoOpa3oBaTe-
nen u npu BkimroyeHHoH noacsetke JKKH, a HanMeHbliee — B pekMME U3MEPEHUM.

4.5 Texuuueckoe 00CIyKMBaHUE

4.5.1 HeobxonuMo mepuOAMYECKH, HE PEKe YeM OJIMH pa3 B TPU Mecsla, MPOBO-
IUTh OCMOTp OTCEeKa OaTapelHOro MUTaHUs, TaK KaK MpU pa3repMeTU3alui aKKyMYJIsiTO-
POB BO3MOKHO BBITEKaHUE BJIEKTPOJIUTA U MTONAJAHNUE €T0 HA 3JIEMEHTHI IEYaTHOM ILJIATHI.
HepomycTuMo oCTaBIATH pa3pssKEHHbIE aKKyMYJsITOpbl B OatapeiiHom otceke. Ecnu
KaJIMOpaTopsl HE SKCIUTyaTUPYIOTCs OoJiee Mecsia, He0OX0IMMO U3BJIEYb aKKyMYJISITOPbI
u3 OaTapeiHOro OTCeKa.

4.5.2 Ilpu cHI>KEHUH HaNpsDKEHUsI akKKyMYJIiTOpHOUM Oatapeu Huke 4,4 B, 1. e. npu
e€ paspsae, WM IpU CHU)KEHUU HAIPSKEHMs Ha BBIXOJIE ajanropa Huxke 5,2 B, Bkiroda-
ercsa npenynpeaureabHas Haanucr SAMEHUTE AKKYMYIIATOP.

4.5.3 Jlns u3BiE€UEHUS aKKYMYJSITOPOB M3 OarapeHHOro oTcexka HeoOXOAMMO Ha-

<
=
§ KaTh Ha 3allleJIKU, HaXOAsAIIMecs Ha OOKOBBIX CTEHKaX HIDKHEW 4acTh KanuOpaTopa, W
3 MOTSHYTh KPBIMKY Ha cebsi. [lociae CHATHUS KPBIIIKK Ha)XKaTh Ha S3BIYOK OaTapeilHOro
= OTCEKa U MOTSIHYTh Ha ce0si. OTBUHTUTh BUHT HA BEpXHEH KPBIIIKE OaTapeiiHOTO OTCeKa U
a W3BJICYb AKKYMYJISTOPHI.
4.5.4 3apaaky akKyMyJATOPOB CJIEAYET MPOU3BOAUTH B CTPOTOM COOTBETCTBHM C
§ WHCTPYKIMSIMU 10 UX 00CTYKUBAHHUIO.
g 4.5.5 3apsigHoe ycTpoicTBO ZL-7, mocTaBiIsieMoe MO OTACILHOMY 3aKa3y, sIBISCTCS
? “HHTEJUICKTYaJbHBIM 3apsiIHBIM yYCTPOMCTBOM, MPOU3ZBOIAIINM 3aPAJIKY OTIAEIBHO KaX-
= JIOTO aKKyMYJISITOpa ONTUMAaJIbHBIM TOKOM M MPEKPAlAIONIUM 3apAAKy MPU JTOCTHKEHUN
o MAaKCHMaJIbHOW €MKOCTH, HE JIOMyCKas nepe3apsja.
. 4.5.6 Tlpu ycTaHOBKE aKKyMYJSTOPOB B OaTapelHbId OTCEK HEOOXOIUMO CTPOrO
= co0JIF0/1aTh MOJIIPHOCTh UX YCTAHOBKHU B COOTBETCTBUHU C MAPKUPOBKOM.
2
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IToamnuce 1 gata

WuB. Ne 1y0i.

o,

B3aMm. uns.

IToamnuce 1 gara

HMus. Ne nmot.

5 XPAHEHUE U TPAHCIIOPTUPOBAHUE

5.1 YnakoBaHHbIE KaJauOpaTOpbl JTOJKHBI XPAaHUTHCS B YCIOBHUSIX 2 COTJIACHO
I'OCT 15150-69.

5.2 Kanubpartopbl B TpaHCIIOPTHOW Tape CJeNyeT TPAHCIOPTUPOBATH TPAHCIIOPTOM
JT000r0 BUJIA B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX U B COOTBETCTBUU C MPABUIIAMU, JEHC-
TBYIOIIIMMU Ha TPAHCIIOPTE KaK10ro Buaa, B ycsoBusax 4 nmo 'OCT 15150-69.

6 YTUJIIM3ALIUA
6.1 KanuOGpaTopbl HE MPEICTaBIAIOT OMACHOCTH ISl JKU3HHU, 3J0POBbsS JIIOJICH U

OKpYXalollel cpesibl ociie OKOHYAHUS CPOKa CIIYKObl U MOTYT ObITh YTHJIM3UPOBAHBI 1O~
TpeOuTeneM Mo CBOEMY YCMOTPEHHUIO B COOTBETCTBUHU C JIEUCTBYIOUIUM CTaHAAPTOM.
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Jluct peructpanuu N3MEHEHHI

Howmepa muctoB (cTpanui) Beero Bxogsmmii
Ne compo-
JINCTOB Ne
BOJIUTEIIb- Ilox-
N3m. H3Me- 3aMCHECH- aHHynupo- | (crpa- JIOKY- Jlata
HOBBIX HOT'O JI0- MMHACh
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