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1. Ha3nauenmne
KHomka oanekTpoHHas (majgee — KHOMKA) MPEACTABIseT COOOW YCTPOWCTBO BBOJA, MpeIHA3HAYCHA IS

npeoOpa3oBaHusl PUKOCHOBCHHUsSI PYKH K YYBCTBUTCNIBHOW MOBEPXHOCTH (CEHCOPY) KHONKH B TOPOrOBOC H3MCHCHHUE
BBIXOJJHOTO JJISKTPUYECKOr0 CurHajga. KHOMKa MOXET MNPHMEHSATHCS B CHCTEMax YIOpaBlICHUs OOOpYyAOBaHHEM B
MEJHIHHE, XUMHYECKOi, (hapMalleBTHYECKOil, MHUIIEBON U B APYTUX OTPACISIX MPOMBIIUICHHOCTH, B TOM YHCIIE, B YHCTHIX
nomeneHusx, coorsercrBytomux cranaapry 'OCT UCO 14644-4-2002Harpy3koil KHONKM MOT'YT SIBIISITHCSL BXOJHBIC
HEIH CHCTEM aBTOMAaTH3auud (KOHTPOJUIEPHI), HICKTPOMArHUTHbIC pene (IpH COGIIONCHHMH yKa3aHHH [0 YCTAHOBKE W
9KCIULyaTaliH, IPUBEACHHBIX B TAHHOM PYKOBOJCTBE).
2. OnucaHue ¥ NPUHIMI PaGOTHI
2.1 KoHCTPYKIMsA KHONMKH COCTOMT U3 3-X yacTeil (He BKIIIOYAst Taiiky U [Iaii0):

- IWIMHAPUYECKOTO Pe3b00BOr0 KOPITyca KHONKHK B cOope (BKIIFOUAst JIEKTPOHHBIC KOMIIOHCHTHI, IPOBOA

(kaberp) AJIS TOIKITIOYEHUSL);

- Hapy)XHOTO KoJmayka ¢ pe3p0oii;

- NPO3payHOro 3AIIUTHOIO CTEKIIA.
[ox npo3pavHbIM 3AIIMTHBIM CTEKJIOM MOXET OBITh pa3MelliecHa MUKTOrpaMMa, YKa3bIBaoIIasl Ha peIHA3HAYCHHE
KHOTKH. [TUKTOrpaMMa B KOMIUICKT TIOCTABKH HE BXOJHUT.
2.2 TIpuHIMn AeficTBHS OCHOBAaH HAa M3MEHEHUH EMKOCTH CEHCOPA KHOIKH MPH MPUOIMKEHUHU K €r0 MOBEPXHOCTH,
KaKoro oo o0obekra. [Ipyu OCTHKEHHH EMKOCTBIO CEHCOpa ONPEACIICHHOTO OPOTOBOT0 3HAYEHHS BEIXOXHOM
TPAH3UCTOPHBIN KIII0Y KHOIIKH IIEPEKIII0YAETCS ¥, COOTBETCTBEHHO, H3MEHAETCS BBIXOJHOM 3JIEKTPHUYESCKUIA CUTHAI.
YyBCTBHTEIBHOCTh CEHCOPA HACTPOEHA Ha KacaHUE PyKH YeJIOBEKa, B TOM YHCIIe PYKH, 00JJa4eHHOH B THTHEHUYECKYIO
nepuaTKy (JaTeKc, MOJUITHUIIEH U T.I1.).
2.3 Bbinmyckaiorcsi NATh PYHKIHMOHAILHBIX BADHAHTOB KHOIIKH:
— Munamuvecknii (KDX-...). IIpu kacaHnH KHOIIKH, HE 3aBUCHUMO OT JUTUTEIILHOCTH KaCaHUsI, [ICPEKITIOUCHHIE BBIXOIHOTO
CHTHAJIa IPOUCXOIUT B BUJIE UMITYJIbca ¢ QUKCUPOBAHHON UTHTEILHOCTBIO, B 3aBUCHMOCTHU OT HCIOJHEHHS:
0,3cmis KD-...; 5¢c gt KD5-... ; 5Qvc mia KDOO5-...
— Crarnueckmii (KS-...). Bkiuroyenue (akTuBauust) KHOIKH OPOUCXOINUT MIPU KACAHUH, BBIKIFOYCHHE TIPH OTIMYCKAHUH.
JlaHHBII BapuaHT SIBISIETCS] aHAJIOTOM MEXaHWYeCKOW KHONKY 0e3 dukcaunu. Ilpumeuanue: onumensnocms akmusayuu
KHONKU ocpanuyena 15 cexynoamu, nocie ue2o KHONKA A8MOMAMUYECKU NEPeXOOUnm 8 bIKII0UeHHOe COCMOsHILe.
— Tpurrepusltii (KT-...). I3MeHeH#e BBIXOAHOTO CHIHAJIA IPOUCXOAUT TIPH KaXKIOM KaCAHHH KHOIKH, aHAIOTUYHO
MEXaHHYeCKOll KHOIKe ¢ ¢pukcanueid. [Ipy OTKIIOUEHNH HAIIPSHKEHUS TUTaHUS U IOBTOPHOM BKJIIOUEHHH KHOIIKA
HEePeXOIUT B XKIYIIHH PEKHUM.
— Komounuposauublii (KC-...). CoueraeT CTaTHYECKHH M TPUITEPHBINA BapHaHThl. BKitoueHne (aKTUBAIKsA) KHOIIKH
HPOUCXOIUT IIPH KaCaHUH, €CJIH €ro JUTUTENbHOCTS npeBbimaeT 0,3 ¢, BRIKIIOYEHUE P OTITYCKaHUH, aHAJIOTUYHO
CTATHYECKOMY BapHaHTY.
[pu 1BOMHOM KOPOTKOM KacaHWH ([UTMTENILHOCTh MepBoro kacanus He 6omnee 0,3 ¢, HHTEpBaN MKy KacaHHIME He OoJiee
0,5¢) KHOITKa NEePEKITI0YASTCSI [0 TPUTTEPHOMY BapUAHTY U YACPKUBACT CHTHAI 10 CICAYIOLIETO KaCaHHs.
Ilpumeuanue. 6 cmamuueckom pexicume pabomvi ONUMeENbHOCMb AKMUBAYUY KHONKY ocpanuyena 15 cexyndamu, nocue
ye20 KHONKA ABMOMAMUYECKU Nepexo0um 6 GblKIIOYeHHOe COCIOHUE.
— HyasToBelii (KP-...). BeitoueHne (akTHBALMS) KHOIKK TPOUCXOJUT KPATKOBPEMEHHBIM KACAHUEM IPU HATHIHA
HAMPSDKCHHUSI BBICOKOTO YPOBHS (OTHOCHTEIFHO MHHYCOBOTO MPOBOJIA MUTAHUI) Ha BXonax copoca. Copoc (Bo3Bpar B
KIYITMNA PEKUM) OCYIIECTBISIETCS HATIPSDKEHHEM HI3KOTO YPOBHS Ha JTF0OOM M3 BX0IOB cOpoca. [Ipu oTcyTcTBHI
HAIPSHKEHUS BRLICOKOTO YPOBHSI Ha JIIOOOM U3 BXOJI0B cOpoca - KacaHHsi KHOITKH UTHOPHPYIOTCS.
PaGouee cocTosiHMEe KHOMKHU Pa3IeseTCs HA XKAYIINH U aKTUBHBIN PEKUMBI.
Kaymuii pe;xuM oTpaskaeT COCTOSIHIE KHOIKH I0CIIe 04N HANPSHKEHUS TUTAHUS U 10 MOMEHTA KaCaHHMsI.
AKTHBHBI#l peXKHM OTPaKaeT COCTOSIHHE KHOIMKH BO BPEMs HJIM MOCIIE KACAHUS U UCTIOJHEHHUS POLECIYPHI,
COOTBETCTBYIOLICH BEIOPAHHOMY ()yHKIIHOHAIBHOMY BapHAHTY.
2.4 YupaBieHnue noacBeTKOI. DISKTPOHHAS KHOIIKA BBIITYCKASTCs ¢ OJHUM U3 TPEX BAPHAHTOB YIIPABICHHS
HO/ICBETKOM: BHYTPEHHHUM, YaCTHYHO-BHEIIHUM U BHEIITHUM.
* B kHOMKax ¢ BHYyTPEHHUM ynpaBjieHneM noacBeTkoit (KX-22XSX-XXA...) MoAcBeTKa XK IyIIero pexuma (moaceerka 1)
BKJIFOYACTCSI Cpasy MOCIIe MOAAYN HANPSHKCHHS MUTaHus. [[pr KacaHWH KHONKH BKITFOYAETCS TOCBETKA aKTUBHOTO
pexuma (MmoacBeTKa 2), MOJCBETKA XKIYIIETO PEKUMA OTKIFOYACTCSI.
* B KHOMKaxX ¢ YaCTHYHO-BHEUIHUM yIpaBiieHHeM moJcBeTKoi (KX-22XSX-xxB...), moacBeTka ®IyIero pexuma
(moaceerka 1) BKIIrOYaeTCs MOCHE MOJAAYM HAMPSDKCHHS IUTAHKS, A TSl aKTHBALUK TOJCBETKH AKTUBHOTO PeKUMa



(HO[[CBCTK& 2) H€06XO,HI/IMO Ha BXOJ YIpaBJICHUA NOAATh IMOJOXKUTCIbHOC OTHOCUTCIIBHO MUHYCOBOT'O MTPOBOAA IMUTAHUA
YIIpaBJIAONICC HAIIPSAKCHUC. Bo BpEMA ,HeﬁCTBHH OTOT'0 HAIIPSXKCHUSA MOACBETKA KAYIICTO PEIKUMA OTKIIFOYCHA.

* B KHONKax ¢ BHEIIHHUM YyIpaBieHneM IoaAcBeTKON (KX-22XSX-xXC...) ynpaBieHue NoACBEeTKON 1 v moacBeTKoi 2
OCYIIECTBIISICTCS] BHEIIHUMH TTOJIOKHUTEIbHBIMA OTHOCHTENIbHO MUHYCOBOT'O MIPOBO/IA MTUTAHUS YIPABJISIOIINMHE
HAIPSDKEHUSIMHE, TT01aBAEMBIMHU Ha BXOJIbI YIIPABICHUsI KHONKHU. [Ipy 0IHOBpEMEHHO Noade ypaBIisoInX HAPSHKSHUH
BKITIOYATCS 00€ MOCBETKH.
2.5 Jlyst npuMeHeHHH B YCIOBHSIX MOBBIMICHHOM BiIaKHOCTH (6acceiiibl, 6aHH, TyNIIEBBIC U T.II.) BBITYCKACTCSI
MOM(HUKALMS KHOIKY ¢ MOHMKEHHOW YyYBCTBUTEILHOCTHIO ceHcopa (ucmomHeHnsT KX-22XSX-XXX-XXM).

2.6 Karmumm Bo/ipl Ha YyBCTBUTEILHOM [TOBEPXHOCTH KHOIIKH MOT'YT IIPUBOJUTD K JIOKHOMY CpabaThIBaAHUIO.
2.7 KHonku He TpeHA3HAYCHBI JJ1s1 pa0OTHI IO BOJIOM.

3. TexHuueckne XapaKkTepPUCTHKHA

HaHpS[)KCHI/Ie IHUTaHWS ITOCTOSIHHOI'O TOKA, B

10...30

Koagduiment nynabcauuii nuraromniero HanpsopkeHus, % <15

MakcuMalibHBIN pabounii TOK, MA

EOO (400mw1s vcnonHenwi ...-M1)

Tok notpebnenus, He 6ojee, MA 30
ITageHue HanpshHKEHUE TIpH paboyeM Toke, He boJee, B 25
Bpewmst peakuyi KHONKH Ha IPUKOCHOBEHHUE, He Gosiee, MC 20
3aiura OT HENPAaBUIBHOTO TOJKIIOYEHUS HAPSDKEHUS TUTaHUA U Eers
KOPOTKOT'O 3aMBIKaHHsl HArpy3KH
Hamnpsbxenue BKIFOUSHUSI TOJCBETKH / 4...30
JUJ1st KHOTIOK € BHELIHHMM YIIpaBieHUeM moacBeTkor (KX-22xXSx-xxB..., Eanp ADKCHIC BBICOKOTO ypoBHs, B ] 15
Kx-22xSx-XXC...) | xHOmok mynbToBoro ucronHeHus (KP-22XSx-XxX...) ANPAACHIE OTIIIOUCHHA TIOACBETIH -7
HAaIpsDKEHHE HU3KOro ypoBHs (cOpoc), B
Tok noTpebaeHus o BXOAY YIpaBleHUs, MA <35

Marepuain kopiyca, Koimnayka / Matepran 3aluTHOTO CTeKIa

Cranp 12X18H10T / IMonmkapboHaT

Jwnana3on pabounx Temmneparyp, °C

Munyc 40...+60

Crenens repmernanoctd mo 'OCT 14254-2015

14

— CO CTOPOHBI CeHCopa IP68
— CO CTOPOHBI 33/IHEH 3arTyIIKU IP67
4. Cucrema 0003HaYeHNS YTeKTPOHHOH KHONIKH
Obosmawerme K X X — 22 X S X —X X X — X X — X =X
Homep no3. 1 2 3 4 5 6 7 8 9 10 11 12 13
Howmep 1nos. ITapamerp O0o03HaueHue 3HayeHue
1 Tun usaenus K KHomnka a51eKTpoHHast
D JnHamugeckuit
. S CraTtnyeckuit
2 DyHKI[MOHANBHBIN T P ——
BapHaHT DHTTCp —
C KoMOuHNpOBaHHBIN
P [TynbToBBII
HET Be3 0603Ha4eHus, JUIMTENLHOCTh nMiyIsca 0,3
JUIMTenbHOCTS NMITYJIbCa —
3 (Tw) B cexynpmax (st 5 Tu = &
ucnonaenunit KDXx-...) 005 Tu = 0,0% (50mc)
005.2 Tu = 0,05 (50 Mmc), 3aepskKa mocie Kacanus 2 ¢
4 ITocagounsbrit 29 29%um
JIMaMeTp KopIyca
Her OnuHoyHble npoBosa (6e3 obieii 000I0YKH) CeUeHHEM 0,20mm?
5 TloakmoucHue E Kabems 3x0,34 —mns ucnonnennii KX-22ESx-1XA-...
4x0,25 —ia ucnonuenunii Kx-22ESx-3xA-..., Kx-22ESx-1xB-...
6 Martepuan Kopiryca u s c
KOJIIAYKa Tanb HepxkaBeromas Mapku 12X18H10T
7 BapuaHT ucIonHeHHS Her CraHgapTHbIi
KOImatKa H I'urnennyeckuit
8 THI KoHTaKTa 1 Hopwmaibho pazomknyTsiii (NO)
3 Iepexmouaronmii (HopmansHo pazoMkHyThIH (NO) 1 HopmansHO 3amMkHyTHIH (NC))
9 CrpykTypa BEIXOZA P PNP
N NPN
A VYipasnenue nojcseTkoil 1 u moacBeTkoii 2 ([Ipy HaIMYMK) BHYTPEHHEH CXEMOM KHOIKH
10 YHpaBJ'IeHI/IfE B VipapieHHe MOCBETKOM 2 BHEIIHUM YIPABIISIOIMM HAPSDKEHHEM, TOJICBEeTKa 1 pu
IOJICBETKOM BKJIFOYCHUH MOJICBETKH 2 FACHET
C VYrpaBneHue noAcBeTKol 1 1 MOACBETKOH 2 BHENIHUMH YIPABIISIONMMHI HATIPSHKCHUSIMH
G 3enenblil
1 LBer noxceetku 1 R KpacHblit
(K pexnum) B Cunuit
W Benbrit
N Her nozacBerku
G 3enenblit
12 Lser TIOJICBETKH 2 R Kpactii
(aKTHBHBIN pexUM) B Comit
W Benbrit




Her Jliist icnioyiHeHui ¢ kabeneM: JHa Kabems - 2 M
J1ist ucnoNTHeHuit ¢ OJIMHOYHBIMH IPOBOJIAMH: JUTHHA IPOBOJIOB - 0,2M
13 Jnuna xaGenst . .
(mpoBo/I0B) B MeTpax 0,5 0,5-0,5x
5 5-5m
Her Be3 Momudukanuii, cTaHAapTHOE UCIIOIHEHUE
[MoHmKeHHas 4yBCTBUTEILHOCT CeHcopa (11 IPUMEHEHHH B YCIOBUSIX MOBBIIICHHON
14 Moaudpukanuu M BIAXKHOCTH)
M1 Tox Harpy3ku 40QMA

5. Kommiexkranus
— KHOITKA 3JIEKTPOHHast (BKJIIOYAst KOJIMAYOK U 3aIIUTHOE CTEKI0) — 11T,
—raiika M18x1 — 1.
— maitba — 21mT.
—nacnopt (Ha kaxaele 20 WIT. B TPAaHCIIOPTHOM Tape) — 19Kk3.
6. Yka3zaHusi Mep Ge30nacHOCTH
Bce nmoakitoYeHns K KHOTKE IIPOU3BOJUTH MPH OTKJIIOYCHHOM HANPSHKEHUU TUTAHUS.
6.1 Tlo crocoOy 3amuThl O TOPAKCHUS IICKTPUICCKUM TOKOM HU3E/INE COOTBETCTBYET Kiacey Il
T'OCT P MDK 536-94.
7. Yka3zaHus 10 YCTAaHOBKE W JKCILIyaTalluu
¢ Tlomectuts, B ciiydae HEOOXOAUMOCTH, O] IPO3PAYHBIM 3ALIUTHBIM CTEKJIOM KHOIKH ITHKTOTPAMMY, YKa3bIBAIOLIYIO
Ha MpeaHa3HaueHue KHOMKH. [TMKTorpaMma JomKHa OBITH BHITIOJIHEHA W3 3JICKTPOU30JIILIMOHHOTO MaTepHraa, HalpuMep
Oymaru, 1uaMeTp MUKTOrpaMMel — 16mm.
JJis yCTaHOBKY MUKTOTPAaMMBbI HEOOXOAMMO BBITIONHUTH CIICAYIOIICE:
— OTKPYTHTh METAJUIMYCCKHUN KOJIAYOK KHOIIKH;
— CHATH 3aIIUTHOE CTEKJIO KHOIKH, Pa3MECTHTh Ha MMOBEPXHOCTU CEHCOpa TPeOYyEeMYyI0 MUKTOTPaMMYy, YCTAHOBUTH
3alIMTHOE CTEKJIO Ha MPEeKHEe MECTO U 3aKPYTUTh KOJIAYOK KHOIKH.
* YCTaHOBUTH KHOIIKY B TI0C3JJOYHOE OTBepCTHE. ECiM TONIIMHA CTEHKH, B KOTOPYIO JOJDKHA OBITh YCTaHOBJIEHA KHOTIKA,
cocTaBisieT MeHee 2,5MM, To 1 PUKCANUK KHOIIKH HEOOXOIMMO MCITOJIb30BAHKE IAN0ObI, BXOMSIICH B KOMILICKT
MOCTABKU. 3aKpENnuTh KHOIKY C IIOMOIIbIO FAWKH M3 KOMIUIEKTA OCTABKH.
JlmameTp mocagogHOr0 OTBEPCTHS MO/ YCTAHOBKY KHOMKK — 22 MM, TonmumHa cTeHku He 6osee 12,5mm.
KHorika Takxke MOXKET ObITh YCTAHOBIICHA B [T0CAI0YHOE OTBEPCTHE MEHBILIETO AUamMeTpa, Ho He MeHee 18 mm. B aTom
cilydae HeOOXOIMMO MEXTY KOJIIMAaYKOM KHOIKH U CTCHKOW YCTAaHOBUTH JIBE IAHOBI M3 KOMIUICKTA MTOCTABKH.
* PaGouee nonoxenue — noodoe.
* TIpoBepuTh MApPKUPOBKY BHIBOJOB KHOIKY M MOJKIFOYHTH B CTPOIOM COOTBETCTBUHU CO CXEMOU IOAKIIIOYCHUS.
e Ilpu npuMeHeHHH MHIAYKTUBHOI HATPY3KH (HATIPUMED, 3JEKTPOMArHUTHOE PeJie) MapauieibHO HArpy3Ke
MOJKJIFOYUTH TUO]I, BKIFOUCHHBIA B 0OpPATHOM HAIPABICHUU OTHOCUTEIHHO MOJSPHOCTH MUTaHus. [lapamMeTpsl 1uoja: TOK
npsmoii (Imp.) > 1 A; obpatnoe Hanpspkenue (Uobp.) > 400B, nanpumep auox 1N4007.
BHUMAHME! 3amnpemaercst HCTIOIb30BaTh B KAU€CTBE HATPY3KH JIAMIIBI HaKaJIMBaHUS.
o JIist OYMCTKY MIOBEPXHOCTH KHOIIKH HE HCIONB3YHTE OpraHnieckue pactsopurein (646,ameToH, yalT-Cliupur u T.11.)
T.K. 3TO MOJKET PUBECTH K 3aMYTHEHHIO 3aI[UTHOTO CTEKJIA KHOIKK U TEM CaMbIM YXYIIINTh BHEIIHUN BU N3ICIIHSI.
e Pexxum paboThl — HETPEPHIBHEIH.
8. IIpaBuia XpaHeHHUs] M TPAHCIOPTHPOBAHUS
8.1 YcioBus XpaHeHHsI B CKJIAJACKUX MOMEIeHNAX
- temneparypa: +5°C ... +35C;
- BJIAXHOCTb, He Ooiiee. 85%.
8.2 YciaoBusi TpaHCIOPTHPOBAHUS
- temneparypa: munyc 50°C ... +50C;
- BIaXHOCTB: 10 98% (ipu +35%C);
- armocdepnoe nasienue: 84,0 ... 106, kI]a.
9. TapanTuiiHble 00513aTeJIbCTBA
TapanTuiiHblii cpok 24 Mecsina co Hs BBOJA B KCIUTyaTallMIO, HO He Oosiee 36 MeCsILIEB CO [IHsI OTIPY3KU MOTPEOUTEIIO
[IPU YCJIOBUH COOJTIOICHUSI IPABHIT TPAHCIIOPTHPOBKH, XPaHEHHsI, MOHTaXKA U SKCILTyaTallnH.
Cpok cinyx0s1 uzgenust — 107er.
H30enus npunumaiomes Ha paccmompenue no apanmuu npu Haruuyuu Peknamayuonnozo akma, smukemxu u
(unu) nacnopma.
10. CBuaereIbCTBO 0 IPHEMKE

Knomnka QJICKTPOHHAasA )
o0o3HaueHHE

B KOJIMYECCTBEC mT.,

COOTBETCTBYET TEXHHMYCCKON JIOKYMCHTAIIUHU ¥ MIPU3HAHA TOJTHOW K KCILTyaTal[HH.

IIpuMedaHue: U3rOTOBUTEINH OCTABIIACT 32 COOOI MPaBO HA BHECCHUE HECYIICCTBCHHBIX U3MCHCHUMN
KOHCTPYKIIUU HE BIMSIONINX HA SKCIUTyaTAaI[HOHHBIC XapaKTCPUCTHKH.

Jara BbITTyCKa

IIpencraBurens OTK MIT




TABAPUTHBINA YEPTEXK
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PNP - e
Ben 10..30 B DC
MapameTpsl gnoga VD1: i cTon Con
- ToK npamoil >1A XKent -
-obpatoe HanpaxeHue 24008 PNP  3en.
Hanpumep guoa 1N4007. Katoz (-)

nonocka Ha Kopnyce

Bxon ynp. moace. akTuBH. pexkuma / Bxon ymp. mozes. 1 (2) /Bxox copoca 1(2) — BkitoueHHE MOACBETKH / yIpaBieHUe

C6POCOM OCYHICCTBJIACTCA MOJIOKUTCIIbHBIM HAIPSAKEHUEM OTHOCUTCJIbBHO MUHYCOBOI'O ( - ) IMpoBOJa NUTAHUSA KHOIIKH.



