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Практическая работа №1
[bookmark: _Hlk83286277]Датчики систем горной автоматики
Цель работы:
1. Изучить датчики систем горной автоматики
Необходимое лабораторное оборудование
1. Учебники
2. Плакаты
Порядок выполнения работы:
1. Изучить по учебнику А.М.Данилова «Автоматизация производства» стр.43-60
Ответить кратко на вопросы:
1. Дайте определение и классификацию датчиков, охарактеризуйте их роль в автоматизации горных предприятий
2. Обоснуйте применение в устройствах горной автоматики параметрических и генераторных датчиков
3. Приведите примеры области применения герконовых и контактных датчиков
4.  Опишите принцип работы и устройства герконового датчика
5. Назначение, область применения, устройство и принцип действия индукционного и тахогенераторного датчиков.
	После выполнения отчет должен быть защищен студентом
Контрольные вопросы
1. Какое устройство называется датчиком?
2. [bookmark: _Hlk83287018]Классификация датчиков по виду входной величины
3. Классификация датчиков по виду выходной статической характеристики
4. Классификация датчиков по характеру преобразований входной величины в выходную

Содержание отчета
Отчет должен содержать номер и наименование работы. Ответы на вопросы должны быть краткими и содержать основные сведения.
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Maenumoynpyeuii damauk (pue. 3.1, 2) ocHosan wa caoi
cTBE (JePPOMATHMTHLIX MATCPUANIOB HIMCHATH MATHHTHYIO NPOHH-
LaewoCTS MpH 1. Ac(bopyaLu. KoHCTpyITuBHO MarHTOyTpyrHik
ARTIMK TPEACTABAACT COBO KATYUIKY | € HAMKHYTBM MAHTO-
nposozom 2. Kourporupyemoe yerwe P, acdiopyupys cepacumi,
MINGIVICT CrO NAFHHTHYIO TPOMIAGMOCTS H, CACIOBATETIHO, WH-
ayKTuBHOCTS KaTymi. ToK HATPYIII OMPEACTACTCA CONPOTHBC-
[rsepe—

MarHHTOyNpyrie JaTMKH MCTIONB3YIOTCA AT KOHTPOMI
VCHAMi (HANPHMEP, NP 3ArPy3KE CKHTIOB, ABTOCAMOCBANOB M MO~
COAKC KACTEH 1A KyRaKH, FOPHBIX Z@BTCHMH W T. ). TakHe AaTIH-
KM TPOCTS! # HAAGAKHBL B PABOTE, YCTORMMB K BOIACHCTBHSN YAa-
PoB. BUBpALUAH, BAWKHOCTH 1 aMbinCHHoCTH cpea. Heaoorarok —
HIMEHEHHE CBOFICTE M XAPAKTEPUCTHK YEPe3 OMPSAENICHHOT BPEASL

EAKOCTHBIC AQTIMKH B FOHO/i ABTOMATHKS MpHMCHIOTEA
pemxo]12].

M3 rpyMNBI rCHEPATOPHEIX AATYHKOB HAMGOTBIICS MPUMC-
HCHHC B CHCTCMAX TOPHOH ABTOMATHKM HAXOJAT TAXOTCHEPAaTOp-
HBIC M MATHUTOMHYKUMOHHBIC Aot v, [Ipunisn aciicTns smix
AATUHKOB OCHOBAH HA 3AKOHE MCKTPOMATHHTHOH MHIYKUMH, 210~
LICM BO3MO/KHOCTS HETIOCPEACTRGHHOFO MPEOPAIOBANIN BXOHOI
KOHTPOTHPYCMOI  BOTINHIB! B SICKTPOIBHAYILYIO CHTy 663
MCTOMHHKA AOTIONHHTEBHOH FHCPIHH.

Taxozenepamopyi — ManoraGapHTHBIC FCHEPATOPBI TIOCTO-
SHHOTO 1AM TIEPENCHHOTO TOKA, MPCOGPAIIONHE KOHTPOTHPYE-
NYI0 YF0BYI0 CROPOCTS B MpOROpLMOHATBHYIO Cii TIC.

TaxorCHepATOpH NOCTORMKOMD TOKA (pHe. 3.2, a) BhTyC-
KAOTEH © OGMOTKO BOIBY/ICHINA H TIOCTOAHHBIM MATHMTON, O3~
AQIOILIN MATHHTHBH NIOTOK. OHM HE TPCGYIOT BHEINHETO HCTOUHH-
Ko meTa uemA osGyAacH, CATWMCCKOA XAPAKTEPHOTHKY
aamika — e, HEIOCTATOK — HATHSME MATOHAASAHOTO
KOATEKTOPA CO IETIAMM, STO OCTOAHICT MPOLCCT ICTTYATALIH

Cunxponnsiit maxozenepamop (puc. 3.2, 6) e wnieer yica-
3aHHOrO HeaocTaTka. [IpH BpamCHWUM POTOPA, BLIMOAHCHHOIO B
BAC TIOCTOAHHORO MATHHTA, B CTATOPHO 0OMOTKE L HasomwTon
DJIC ~1, avmHTyA 1 HACTOTA KOTOPO/ NPOTIOPLIMOHATB CKOPO-
1 Wy, 912 DJIC NOGIC BHINIMICHHS HCMOTSIYETES B CXENAX
aBTOMATH3ALIH. BHIXOHOI CHIHAT CHIXPOHHOFO TAXOTEHEpATOpa
B ACTOTHOE (hopAIE YA0BHO HCroTb30BaTS B Lyhpoperx CAY.
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Acusponnit mavozenepamop (puc. 32, 8) — 310 ABYX-
(DaHaA QCHIKPOHIHAN MALIMHA C TOTBIN HEMATHUTHEN POTOPOM.
Ha cratope rexcparopa panvemaioTes s casmyTsic Ha 90" o6-
Mo (s0sGyscaenna OB u reveparophas OF). OGworxa OB rox-
KTUOUACTEA K HCTONNMKY mepevenHoro ToKa. B oforke OT,
BTOICHC BXOANOR, NP BpauCHMH poTopa Hasoawes HJIC.
101 ZCHCTBHEM, KOTOpOii Ha BBINOAC TIXOFCHEPATOPA. BOSHHKACT
wanpsxcave Upyyy. CTaTieckas XapaTepueTaka — HOAMHCHHI
TIpH H3MCHCHIH HATIPABICHHS BpAUICHWA PoTOpa (hasa BEIXOAHOTO
wanpwkerwn wvecreres wa 180° Heaoerato acuixponHoro
TAXOFEHCPATOPA — HCOBXOAMMOCTS CTAGWTHIALWI HAIKCHIL
6o OB

o e B

w308

Puc. 3.2, Cxexnst maxocenepamiopo:
)~ nocmoANO0 MoK 6) - CuRKpONIO20; €) ~ aCUNPONNOZD.
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Hndysaguonniit (wacumonnoyeyuonnsi) damuuk csynur
U PEOGPASOBANMS TMHEHHBIX WIM YITOBBIN NCPEMEMICHHE
5 wiayirupyeyio DJIC, MPONOPUHOHATEHYIO CKOPOCTH HIMGHG-
Hua noTOKOCHCTUIEHIS (pHC. 3.3).
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Puc. 3.3 Crenia yempoicmaa suzuumonysontoro daniusa: £
1 awope; 2 nocmosmmt ;. H

3~ kamyaka; 4~ cepoenur mareno)

Ha puc. 3.4 nOKA3aHO YCTPOICTBO CIICLMATLHBIX JATHKOB
cxopocr JIM-2M n VIIC, mpunicrscasix. npw aprovamauian
KOHBEHEPHOTO TPAHCTIOPTA H APYTHX FOPHBIX MAUIHH,

TIpH ABTOMATHIAUMH OIHOKOBIIOBHIX M MHOFOKOBIOBLIX
9KCKABATOPOB, OTBAI00GPAIOBATEACH, MOTLEMHBIX YCTAHOBOK Ha-
NOIT NDHMCHCHMHE CeTbCHHHI, MOBOPOTHbC TpaHC(opMATOpLI
B KUCOTBE AQTHHKOB, @ TAIGKC L(DPOBBIC AATAHIH

TIpHBC CHHBIC MDHNICPEI THCHCHIA AATIHKOB MOKASb-
BAOT, UTO NP ABTOMATHSAUMH TOPHOTO SCKTPOMEXAHHUECKOTO
06OpY 10BaHIH HCTOMB3YIOTS KAK NAPAMETPHHECKHC, TAK M roHe-
'PATOPHbIC ATIMKH, CPOH KOTOPBIX GOTBIIYIO FPYRITY COCTABATIOT
CTICUAQTLHSE AQTIMKH, PATpAOTAHHBIC C YICTON MY SKCTIVAT-
LM B TOPHBIX YCTIOBHSX, B TOM MGG B WIAXTAX, OMACHIX 110 Fa3y
wnm i, HauGorce WHPOKO pACTIpOCTPAHCHHbE THII Criewyt-
THHbI JATHHKOB MPUBEACHS B TaA. 3.1

Puc. 3.4, Vempotiemeo an
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Jlamuukon  HasipacTes yCTPOACTRO, - OCYIECTBTOMEE
BOCKIPHITHE. KOHTPOAMYCNOTO MAPANETPA ¥ PEOGPA3OBAHKE Cro
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B BeTHHHY, YAOGHYIO U1 BOSICHCTRMS M NIEEAAUH B APYTHE 7ic-
MEHTL CHCTSMBI ABTOMTHIH

B cuctemax asomarui (CAY, CAP, CAK) s nepeai
AHBOPMALIAH OBIMHO MCTIOMBIYIOTCS SMEKTPHICCKHE CHTHATH,
1103TOMY HIMPOKO TPUMHAIOTCA JATAMKH, NpeoGpasylomue He-
TGKTPHNCCKHE. KOHTPOTHPYCMbIC BCIMHMIBI (TMHCHING M YO~
BHIC MICPRNCIICHIH PABOMIX OPFAHOB MAMIME, TEMMEPATYPY B Pas-
AMMHBIX MACTAX MGXAHHIMOB, CKOPOCTh BOSAVIUHBIX TIOTOKOB,
YPOBHH CHITyMWY MATCPHATOB M JKMIKOCTSH M Ip.) B MEKTpHIE-
UG CHTHATL (HAMPATICHHC, TOK, CONPOTHBACHHE).

JIaTHIH MOAHO KIGCCH(MITPOBAT 110 PASTHIHBIN TpH-
3HAKAM: 10 BUAY BXOAHON  BLIXOAHOH BCTHIMK, 110 BIIY BHOZ-
HO¥i XOPAKTEPHCTHKH, N0 NMPHHLHITY ACHCTBHS, KOHCTPYKTHBHOMY
MCTIOTHERIIO 1 1.

PacCMOTPIM KIACCHMKIIDNO JATIMKOB 10 MPHSHAKAM,
HQHGO7IEE HACTO MCMOTLIYCMBIN TPH XaPAKTCPHCTHKE AATHHKOB
FOPHOIi ABTOMATHKH KAK HCTOMHMKOB MFipopMaLIH 13 (OPMHPO-
BaHII YIPABAIOIIX BO3ACHCTBHI 1A OGLEKT YIpABCHHS.

1Mo 6udy ex00noil eenuLI AQTIMKN NOAPAICITOTES HA
AQTUVKH MPCOBPATOBAHIT TCXHOMOTHHGCKIX. TPAMETPOB HEVCK-
TPIFICOKIX BETHIMR B SICKTPHHECKHE (AATIHKH AQBTCHHS, YDOBHA
SKHIKHX 1 CITYMMX MATCPHATOB, TEMTIGPATYDS, NEPONCUICHH,
CKOPOCTH M HaCTOTH BPAICHHA, COACPRANIA MCTAHA B AXTHO
amsiociepe ropHBIX BHPAGOTOK  Ap.); AGTAMKH MpeOBpatOBAHI
OAHOM HACKTPHICCKON BETHUHHEI B APYTYIO.

o 6udy ebix0OHo cmamuyeckoil Xapaxmepucmuki xar-
MK TIOAPAACIMOTEA HA JATUMKH C AHATOTOBOW M PeNeHHOI
xapairepHeTHKaMK. [1CPBLIC HMCIOT OHOIHAMHYIO W HEOIHOHAY-
HYIO 3BUCHMOCTH BHIXOAHOH BETMHMHSL OT BXOAHOM. BbXOmHan
'BCAMUMHA BTOPBIX MPH HIMCHCHHH BXOIHOM BOTHMUMHEI 0 ONpEic-
CHHONO SHAUEHII OCTACTCH MOCTOSHHOM, @ JATEM CKAUKOM H3Ne-
HICT CBOC HAUCHUC M TP AQTBHEAIIC HIMEHEHHH BXOTHOM Be-
AL COXPaICT 3O 3tacHte. OGHIHO TaKHE AATHKH MMEIOT
B CBOGM COCTABC PCICHHHIC SICNCHTbI (S7IEKTPOMATHHTHHIC pere,
MATHHTOYTIABIICMBIC KOHTAKTE 1 T, 11.). K ZaTMHKAM C TaKO# Xa-
PAKTCHCTHKO/i OTHOCATCA AQTHHKH KOHTPOA YPOBHS KHIKOCTEH
W CLIMYAHHX MATCPHATOD (271CKTPOHBIC), ONOKEHHS IBIIKYIIXCH
OpraHOB OPHOTPAHCTIOPTHBI MALIVH, AQBTEHIS, TEMIIEATYDH,

44

2 TAKIKE MYTCBHIC H KOHEMHbIE BhiTouaTenn. JLis AATIHKOB C ata-
0TOBO/i XaPAKTSPHCTHKOH KCTATENbHA €O HeHHOCTS. TaKyio
NDAKTCDHCTHKY HMCIOT GOTBIMHCTEO AHATOTOBHIX ~AQTHKOR
(B ONPGAGACHHON AMAMAIOHC HIMCHEHHS BETHIHH), HCTIOTE3YCMBIX
B CHCTCNAX TODHOF ABTOMTHIGH (PCOCTATHBIX, HHIYKTHBHbIX, Ta-
XOMCTPHUCCKIX. TIOCTOAIHHOTO TOKA H p.). OT BUA CTATHACCKOM
NDAKTEPHOTHIGH CYLICCTRCHHO JABHCAT HE TONBKO CBOFCTSA AT-
\HKa, HO M BeGH CHCTCMBI YNPABICHMs WK KoHTpOA. TloaTony
i BHIGOPE AATIMKOB U KOHKPCTHBIX OGHEKTOB ABTONATHSALAN
HCOBXOMNO YIWTBIBATH 3TOT (DaKTOP.

1o xapaxmepy npeoGpasoaaniti GxoOHOM GeTUNIIY 6 Gbi-
X001yI0 (110 BHAY BLIXOHOM TCKTPHHCCKOH BETHIMHB) AGTAMIH
OAPA3ACTOTCA Ha MIAPINCTPHIECKHE 1 FCHOPATOPHEL.

B MaPaMCTPHYCCKHX AQTIHKAX OTMH W3 NAPANCTPOB S1CK-
rpicoxoit temt (R, L. C) MIMCHAGTCH KK (pYHKLMA KOHTPOAH-
PYCNOf BeAHHILL B COOTBCTCTBHM C 9T PA3THIAIOTCH ATIHIH
2CTMEHOTO COMPOTHBACHH, MHIYKTHBHbIC H CNKOCTHEE. ORM HC-
OTBIVIOTON /U MIMCPCHII MCXAHMYCKHX. BOTHANH (THHCHHBIX
14 YTTIOBIX TIEpOMCICHI, MIOTIOEHIA, YPOBHA, YCHIIHI, TEMNICpa-
rypei, Aaprc). XapaKTCPHOI OCOOGHOCTHIO ATIMKOB 3TOM
PYTITb FBACTCH HATHIHC HCTOMHMIKA THTAHMS.

[CHCPATOPHSIC AQTAMKM B MPOLECCS BIMMOACHCTBHS C
KOHTPOTHDYCMBIM  OBLCKTOM  BHPAGATHIBAIOT  SACKTPOIHCPIHIO
(oHn OGbIHO MPCOGPA3YIOT KORTPOTMPYENYIO Bemumty B IJIC Ha
Bbix0zc). K HUM OTHOCATCA TAXOTGHEPATODHHIC, TEPMOSCKTpHIC-
Cie (TCpMOab),  MATHITOMHAYIHORHbC  (HHAYKUMOHHBIC),
TbCI02ACKTPHHGCIHE, (JOTOSCKTPHHCCIHE,

PACCOTPMM MAPACTPHICCKHE M TCHEPATOPHHC JAATHKH,
PHACHACMHC B CHCTCMAX FODHO/i ABTONATHKH,

Tepatopesucmopnbie damiikii TPEAHASHAUCHS! VT M-
poHI TSMTIGPATY bl MYTCM MPCOGPAIOBANMS MIMCPACNOTO Mapa-
MCTPO B HIMGHCHHE AKTHBHOTO COMPOTHBICHHS, yBCTBHTCAbHB
7ICMCHT ZITTAHKa — TEPMOPEIHCTO, MINCHIOMIH CONPOTUBICHHE
110 BO3ACHCTBHEN MSMCHCHILE TCMMIEPATY bl H TMUIOMPOBOZHOC-
T OKpYAKQIOUICHi CPOALI, WIOTABIMBACTCA M3 MPOBOHHKOBOTO
(METaTTINECKOT0) HTH NOYNPOROAHHKOBOTO MaTepuana. Jlariuict
13 TOBOJHMKOBLIX MATCPHATOR HAJHIBAIOTCA TCPMOMCTPANMH CO-
POTMBACHWA, A M3 MOTYNPOBOJHMKOBLIX — TSPMOPCSHCTOPAMH
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(repumcTopan). TepMOMETPH CONpOTHBACHIA WIroTABTHBAIOTES
M3 MMCTUIX MCTALI0B © Gomsuen Tewmeparypikiv KoadpHuvcH-
TOM COMPOTHBICHIH (Meth, HAKCS, MUraTHHa, W Ap.) TepuHCTOPB
MINOTABTHBAIOTCH W3 OKHCH PATHHBIX MCTATIOB (MAPFaHL, Me-
M, HMKCS, THTAHa, KOGATETA W AP.), CTCKACMBIX NPH BHICOKHX
Tenmeparypax.

MeTanuricoxuii TepuOpE3HCTOp BHMOAHACTCA W3 TOBO-
0K ZHQMETPOM OKOO 0,1 M, HAMOTARHO B BLIC CHPATH Ha
KapKac M3 WIOMAUMOHHOrO Matepuata. Takoii TepmopesucTop 3a-
KIIONACTSA B JaUIHTHYIO TPYGKY C BHIBOTHBINK SaKIMANK H N0~
NCUGCTOA B TOUKE KORTPOA TENIMPATY st 0GBCKTa.

TIo7YIPOBOIHMKOBLIC TEPMOPEIHCTOPH WATOTABTHBAIOTCH
B BUIC HEGOTBIINX CTEPAHCH M TUCKOB C BHIBOAAMH, NOMEIICHHBIX
B 3aTHNC NeTAATICCKHE Kopryca. Hanpisiep, crepim weamo-
wapranuesoro MMT-1 w xoGanbTo-vaprantiesoro KMT-1 Tepuio-
PE3HCTOPOB MMEKOT AMAMCTPhI 1,8 MM 1 mbi 12 aw.

TTpi HArPEBAHMM CONPOTHBAICHHE MCTALINNCCKHX TEPMO-
PEIMCTOPOR BOIPACTACT, A GOABLIMHCTSA MOTVIIPOBOAHHIOBHIX —
YMCHBINACTCA, T. C. OHW MMCIOT OTPHUATEABHEI TOMNICPATY PHbIii
Koa(puuren conporpciu,

JIOCTOMIHCTBON  NOTYIPOBOHMIKOBBIX  TEPMOPESHCTOPOB
HBISCTCA HX BBICOKA MYBCTBMTCABHOCTS (8 5+30 pas Gombiue, uem
¥ MCTUITNGCKY) M GOTIOC AKTMBHOC COMPOTHBIGHHC. MK
BeckMA MATIX paswepax pagoucii acti. HenocTamw — Gomsuoi
PaBPOC COMPOTHBICHHI H MANAH CTABHALHOCTS, ¥TO 3aTpy THACT
X HCTIOTH30BAHMC IDH IIMCPOHIIX

JUs MINCPCHIA TEMTICATYDH TEPMOPEIHCTOp  OGBIIHO
BIONAGTCA 1O MOGTOBOI CXCME, B KOTOPOJE TPCOBPASYETCH HiNE-
HCHMC COMPOTMBACHHS B HATIKCHHC 1A BUIXOTC, HOTOTB3YCAOC
B GHOTCNE YMPABACHI W KOTPOTA

TepMOPCSHCTOpEI HO MPEATPHSTHAX. FOPHOI MPONBITITCH-
HOGTH MPUNCILIIOTCA B ANINPATYPE SALUKT OGMOTOK HTCKTPHIE-
KX MAII 1 OZUHIHAKOB 0GopyAoBamia o meperpesa. Ha-
mpusiep, neaso-vapranuessie MMT-1 + MMT-9 1 koGansro-vap-
rasueasic KMT-1 + KMT-12 navepsor Tesnepatypy » amanasone
or=70 g0 + 180°C.

Tepuooamuku na ocnose_rezroniaaxix cnnasos. Pac-
NOTpiN AaTiHK Ha OCHOBG Crutasa Byza (pue. 3.1, a). B atow zar-
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UMK TIpH TPCBLILICHMH TCNTICPATYPHI JAZAHHOTO YPOBH Crinan 2
TAGBHTCR, OCBOGOAAH WITOK 3. KOTOpI 104 ACHCTBMOM MpyKH-
b1 4 nepenemacTeA B Kopnyee /. B pesyasTaTe 70ro BtioNa0TCA
KOHTAKTH 5 B LeTH QULHTSI HAH KORTPOTA.

‘Taoii MPHHLHI ACHCTBIS TCPMOAGTIHKA HOMOALIYCTCH B
cncumasion aaTake TIUI-2 114 KOHTPOTH TeMTICPATYPH MO
WIMITHMKOB B CTALMOHAPHLIX YCTAHOBKAX.

Tomenpuomempuseckuiz oamsauc (1) ~ pesucrop, wictio-
ICHHBIiH T10 CXEME ICMTC It HATIPAUKEHMS, COCTOSILIHIA M3 LIOCKOFO,
WATHIIPHICCKOTO WTH KOTBUCROrO KPKACa, HA KOTOPOM HANOTAH
B OIMH I HIOTHPOBAHHBIA MPOBOA (MAHFAHMH, HAXPOM HIH
CraBsl M3 GNArOPOAHBIX MCTAAIOB) M MOABWKHOIO KOHTAKTA,
CKOMBIANETO N0 BHTKAM POBOA. JBIGKOK AXTHMKA MCXAMIMESKH
comsan ¢ o6bexrow KonTpons. HanGorce wacto mpunicinoTea au-
weiinsic [1]1, y KOTOPBIX CCMEHHE KapKACa MO BCCH UTHHE OMHAKO-
5O, 2 HAMOTKA PABHOMCPHAA. 32 CHET STOFO BHIXOHOG COMPOTHB-
ICHHC JATHHKA IMHEHHO 1 3ABUCHT OT iepeveILCHus /y

ECau 060K nepeMeCTHTCS 1A PACCTORHHE fy 13 HEXOHO-

ro nonoweHMs, TO Mk Xon0CTOM Xoze (R= %, [,=0) HampsikciHe
HA BBIXOZC JATIHKA MOKHO OMPEICTHTS 0 (hoparyic:

Unia= e /1 Uy @an

Tlph XO70CTON XOAC 1 TLTABHON MIMGHCHMM COMOTHBTC-
HIE BBIXOJHOE HANPAKCHHUE ABIICTCH TMHCHHOM (yHKumMeH Bxoa-
Horo nepencutcHys. TTHTINHE AGTIHK OCYIECTBACTCS CTABH-
suposarkbi Hanpsoeriem Uy,

TIOTEHUHOMCTPHHCCING ATTHMIN ABIAOTEA ATAMKANH ak-
THBHORO COMPOTHBIGHHS, B KOTOPBIX NCPONICILCHIC IPOBPA3YCTCA
B MIMCHEHHC QKTHBHOTO CONPOTHBICHMS. DTH ATTAMIH HCTIOTL3Y-
10TCH IPH MIMGPCHYH PAYTHIHBI TOXHOTOTHICCKIEX apAMCTPOB,
IPCOGPASOBANILN MPCIBIPHTEISHO BOCTPHHMNAIOLIAN SCNCH-
ToM B nepeneIEHHC.

Tepronoasin damuuk (puc. 3.1, 6) mpeactannser cooii
Karcyay [, BHYTPH KOTOPOW JANASMA KOWTAKTHMC MDY
(MCKTPOI) 2, MITOTOBICHHMIC M3 (HCPPONATHATHOTO MATCPHATA.
TCPACTHAHOCTS KNCY1H1 HCKIIONACT BPCAHOE BIWIHHE CPEN Ha
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KOHTAKTSI, MOBbIILAA HAZCKHOCTS HX paBorsi. KomTakrsi repkona,
PACIIONONCHHOTO B KOHTPOTHPYENO/i TOUKS MPOCTPAHCTSA, JaNbi-
KAOTCH 10T ACHCTBHEM MATHHTHORO MO, KOTOPOR CO3ACTCH T~
CTOAHHLIN. MATHHTOM Wi 97CKTPOMATHHTOM, YCTAHOBICHHBIN Ha
XOHTpOTHMpYeNON OGbeicTe. [epKOHOBRI ATTIHK — PASHOBUAHOCTS
KOHTAKTHIX AaT4K0B. ET0 KOHCTPYKTHBHAs 0COBCHHOCTS SaIcTI0-
HACTCA B rePMETHIALIMM KOHTAKTOB. [ epKOHOBBIH Kak M0G0 KoH-
TAKTHBI JATHK HMECT PETICHHYIO CTATHHECKYIO XapaKTEPHCTHKY,
TO3TOMY BBIXOHA GO BEAHAHHA MPMHMACT TOTLKO 15 SHAYC-

s: Uyyo=0 mpw oTcy om0 bexra v omoit Towke wan Uggey= Uy
pH HATHAHM OGLEKTA B TOUKE KOHTPOLA,

JIOCTONHCTBO AQTIMKA ~ BHICOKAA HAICAHOCTS H GOTBILIOS
(nopsiaxa 107) smeno cpabamsisanuii. Ero seaocTaTok — cymeet-
BCHHOC M3MCHCHME YCTABKM CPaGaThiBakms AQKE NPH HE3HAMM-
TCALHEIX CAGILICHIAX MATHHT 8 HATPABACHYH, NCPTICH.MKY TADHON
ABWKCHIIO 0GbCKT KOHTPOILL

TCpIOHOBIC TATHKH WIHPOKO HCTIOTHYIOTEH B COBPNCH-
HBIX CXCMAX BTOMATHILM SMCKTPOMCKAHIICSKIX. YCTAHOBOK,
A paspaGoTKM CriewHATLHLIX TexHiiecKinX. cpoacTs, Hanpiiep,
HQ OCHOBE FEPKOHOBOTO BOCIPUHHMAIOILETO SCNEHTA Pa3pasoTaH
CreuMATLHITE AQT4HK KOMTPONA MOAGKCHIUI JGHTH KOHBCHCDA
KCJI-2, xaems-rpocosii seakmosares KTB-2, mxomue » co-
CTaB KOMILICKTHOJ§ AMNApATY Phi ABTOMITHIALIH KOHBETCPHBIX -
it AVK.IM B cxemax nyTessix nepexmouareneii (taba. 3.1).

KpOME repkOHOBEIX JATUHKOB B CHCTEMAX FOPHOI aBTOMa-
TUII HIXOZIT TIDHNCHCHHE B KINCCTDC KOHTAKTHBIX AATIHKOB KO-
HCUNHIE M MYTCBHC MEAQTHEIC BHIKIIOATCAH, MHKPONICPOKTIONa-
“renn. TIYTEBC  KOHEMHMC BIKTIOHITETH (HKCHPYIOT MOTOKCHHE
NCXAUUINOB U MOAAIOT B CHOTEMY YIIPABACHIL HCKPETHHE CHIHa-
bl: OCTAHOBKH, PEBEPCHPOBANIA, TOPMOKCHIL 1 7. 1, [l T
ueneit MPUMCHAIOTSH KoHEHbie BaikoaTen BB-5, BKB-350B.
Muponepexmouarcu MII-1, MI1-3 n ap. uacto ueromusyioros
KAK KOMMYTHPYIOLIHE MEMEHTH B PAAHILIX YCTPOHCTEX aBTO-
NaTHIH (HATPANCD, B CTIELMANBHBI AXTMKEX KAK TCPEICTIONAI0-
U@ TPYIINA KOHTAKTOR), B MHCBMTINICCKIX H MOTOPHLIX pec
Bpeverti 1 2p. HEAOCTATOK TauX AQTIHKOB — SHAMHTCALH Me-
XaNHeoKuit MIHOC, 0COBEHHO MPH HACTBIX MepeToveHX, To-

a8

ITOMY TAKHC ATUMKH HOTZA LGTEcO0GPAsHO SANCHHTS, HATDH-
Nep. HHIYKTHBHBINM ¥ (XOTOMICKTPHHCCKHNH, B HIMEPHTEbHbIC
LM KOTODBIX BKTIONAIOTCA 2EKTPOMATHHTHIC Peric.

Tipusierciue domopesucmopisis damsikos win doroco-
npoTHBeHwii becbMa mpuBTCKaTensHo. JleiicTaHe ITHX AaTAHKOR
OCHOBAHO Ha HIMGHEHMH CBCTOBOTO MOTOKA HEMPOJPAHHEIM KOH-
TPONHPYEMBI  OGBEKTOM, ABMKYIMMCA MEAIY OCBCTHTENGM
W MYBCTBHTCTILHBIM J7IGMEHTON IATNMKA — NIOTYMPOBOHHKOBHIN
PeaucTopoM. (DOTOCONpOTHEACHI 0GAAIAOT AOCTITONHO BHCOKOH
CTAGMTPHOCTHIO. NOSBOTAIOT COYIATH MPOCTHE MO KOHCTPYKLUMH
GRCKOMTAKTHbIC AATMKH, TOMV'MBIIMG MHMCHEHHC B CHCTENAN
KOHTPOSH NPOMBILLTEHHO! apTOMaTHIH. OIHAKO MX HCMONBIOBA-
HME B FOPHBIN YCOBMSIX. OTPAHMICHO H3-3 JABUICHHOCTH TMO-
cabephi, 1110 nperHTCTRYET HOpMATLHOF paGOTe (oTOLITMKOB.

B FIIDO- H ITHEBMATHHCCKIY CHCTEMIS ABTOMATHKH QHATO-
FOM KOHTAKTHOFO JTMKA \OACT Iy AHTS 3010THMKOB i ATTMK
MONOKCHHS, B KOTOPOM MMPH BO3ACHCTBHM KOHTPOTHPYEMOTO 05b-
CKTa Ha TONKATENb W CBA3AHHBI C HUM 307I0THHK CKAUKOM M3IMCHS-
cTes qaBacHHe Ha Bbixoze AaTmka 1]

Bonbiiiyio FpymiTy MApAMTPHHCCKHX AATHKOR COCTABIS
Ko damatki daaiehtts (paspENCNILS), WCTIOMKIYENBIE ATA KOHTPO-
s paGoTEI CPEACTB MAPOMCXAHM3ALMH, BOJOOTIHBHBIX H KOM-
IPECCOPHEIX YCTAHOBOK, KOHTpOA AQBICHWA B THAPOCHCTEMAX
FOPHBIX MALIHH M AQBACHHS (PA3PEACHIA), CO3TABACMOIO BCHTHIIS-
“Topavin. OBLNHO A1 3THX LEACH HCTOTSIYIOTCS PALIHYHBC TIT
MAHOMCTDHICCKHY AQTHMKOB, Y KOTOPBIX “YBCTBHTCBHEIM 51c-
MCHTOM CIIyAKHT YCTPOHCTBO, NPCOGpA3YIOIEE AABICHUC B NCpe-
NCLICHHC, KOTOPOG B CBOO 04CPEAb MPCOBPAINCTEA B MCKTPHIC-
CKuii cHrHAT, UyBCTBUTCILHBI ICMEHT B 3ABUCHMOCTH OT HAZHA-
MCHI JT4HKA MOKCT GbiTh BHIIOTHCH B BHAC TPYGHATOM Mpyict-
Hbi, TUI0CKO ro}pUPOBAKOT MeMGpat, chtb(bora, ruGKoi awa-
dparss u 2p.

JIATIMIH PACKOAA TAI0R W KMAKOCTCH MPHNCHSIOTC At
OPCEACHHS TIOZAH BEHTHITOPOB H Hacocos. TIpH 3TOM HCnoTk-
SYIOTCH PAVTHYHBIC MCTOS! MIMCPEHI (NCTOA HIMCPCHHS Ticpe-
1832 JABACHI HA CY/KAIOLIEN YCTPOFCTEE, HANPHMEP, AMApare,
O CKOPOCTH ABHICHHS BO3AYXa 10 TPyGONpOBOAY H T. ).

Hudykmuenwiii damuuk (pwuc. 3.1, B) OCHOBAH HA M3MCHE-
HHM MHIYKTHBHOCTH KATYWIKH [, PA3MCIICHHOM Ha (heppoMarkT-
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image5.png
HOM CCPACHHIKC 2, TPH TIEPCNCUICHIH AKOPS 3, CBASAHHOTO G KO-
TpoAHpyCMLM OFkekTOM, HrtayKTuamoe conpoTHBeaHe Katym
onpexeseTca no dopayse:

Xp=wL=2riL, 62
¢ L~ HHAYKTHBHOCTS KATYIIIKH, M3MCHSIOWACA TP MIMCHCHIH
530D MY SKOPCN H CCPICHHHKON.

C MIMGHGHHEM WHAYKTHBHOTO CONPOTHBACHHA WSNGHASTCH
M BBIXOAHAA BEMMHA AaT4HKa — ToK Harpysku. [lox BosaciicTeu-
M OGBCKT K0P, MPUBAKATCE K CEPACHHMKY, BIILIBACT YBCTH-
GHHC MOTOKOCLICIUIGHI, “TO BEACT K YBCTMCHHIO MHAYKTHBHO-
o karymor. Tlpu 3=0 whaykTvBHo ConpoTHBTCHHC GyzeT NMak-
CHMAILHBIM, @ TOK HA HArPy3Ke — MHHMMATbHBIM. B Kkauectse
HAFDY3KH JATIHKA OGLINHO MPHHHNACTSA SACKTPOMATHHTHOS perc,
KOTOPOC CBOMMM KONTAKTONM REPCKIIOMACT LEnH ynpaBcHvs,
KOHTpOS 1 ™. .

JIOCTOMHCTBaM TAKOTO AGTHHKA ABTOTCA MPOCTOTa yCT-
POFICTBA M HAZCKHOGTS B PaBoTe. (YHILMM AKOP MOKCT BbifON-
HIITh COM KOHTPOHPYMSITi OGBEKT, HCT HCOBYOIUNOCTH B YCHIC-
HMM CHITHATA AQTIHIA, TAK KIK CFO MOUHOCTS AOCTATONHA U1 G-
Gamesanns pene. K HEAOCTATKAM CAGAYET OTHECTH HEMMHEHHOCTS
XAPAKTCPHCTHH, HCBLCOKYIO “YBCTBHTCTBHOCTS W SHANHTCTEHO
SACKTPOMATHITHOE YCHIHC NDHTACHIS AKOP K CepICHHHKY

JU1 HEMPCPBIBHOTO. M3MCPEHMA TICPEMCIUCHHIE TPHMCHS-
1OTCA MHAYKTUBIIC Z0THHKH CONCHOWANOTO THNA, MEACTABSIO-
e COBOt ABG KATYIIKy, BHYTH KOTODHIX NIGPENCILACTCA CepACH-
HUK, CBTANMLIT NCXaHMACCKH ¢ 0BbeKTOM. JIATuMK M0A0GHO
XoHCTpYKLH HeroMs0BaH B perymTope «YPAHD ma KomTpOH
CKOPOCTH M HANpABNCHIA MOZANM PAGONCTO opraa KowGaiia,
B Aaramie aasackin MOJL - s KoHTpONS AC{hopMaH MeTanIO-
xomeTpyIwi SKcxasatopa [3].

Huyxmususiic damsauk mexnepamypu (puc. 3.1, 1) octo-
BAH HA HOAMHCHHMON 3ABHCHMOCTH MATHMTHON MPOHHLACMOCTH
(beppuToB oT TeMmepaTy b, KOTOpAs PE3KO YMCHBLIACTCH TDH A0C-
TIOKCHII TAK HaskacMOi Towkn Kiopu (ampiviep, 343K — st
dheppura 1200HH 363K ~ a1 heppurra 1200HHI) [1].

Jlamit npezcTannser coBofi MeTALIICSKYIO, OGHNHO Aa-
TyHHyIo, TPYGKY /, BHYTPH KOTOpO pazwemaerca HizyKTHBHas
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KaTyIUKa Ha (GPPHTOBOM CEPACHHMKE 2, CHTIHHON C TETIONpO
el cpeoii 3. VMCHLIICHUE MATHUTHOH MPOHKIIACMOCTH TPH
T K CHIKCHUIO WHIYKTHBHOTO COMOTHBICHIS KATUIKH H CO
BCTCTRYIOWIGMY NOPEICTIONCHIIO KOHTAKTOR 4. OGBMHO 00NO
TAKOFO AATAHKA BITIONACTES B LM [CHIPATOPA BHICOKOH HACTO
KOTOPAA BO3AGHICTEYCT HA CpIB GO PABOTH NP MEPEPERE KOHT
MpYCMOrO 05BCKTa. TAKOH MPHHIIAI KOHTPOR PEATIIOBaH B an
panype Korrpo Tevmeparyput AKT-2 ta ocHoBe dheppHTOBbX 7
soarnko JIKT-1  JIKT-2
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Puc. 3.1. Crens napasiempuveckiex damuisos
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