7 ABTOMATU3ALIUSA IOCEBHBIX ATPETATOB

C nenpro CHWOKEHUS 3aTpaT TPYJa U MOBBILIEHUS TOYHOCTH U3MEPEHUS NpU
ONpEJETICHIHN Ka4eCTBa IOCEBA pa3pabOTaH ONMEPALMOHHBI  KOHTPOJIb, KOTOPBII
IpPEeIyCMaTpUBAaET aKTHBHOE BMEIIATEIBCTBO B TEXHOJOTMYECKUH IIPOLECC IIPU
BO3HUKHOBEHUU KAKUX-TMOO HAPYIIEHUH. JAHHBIN 3Tall KOHTPOJS SIBISETCS OIpe-
JEJSIIOIIMM, U €r0 KaueCTBEHHOE MPOBEACHUE IMO3BOJIAT 10 MUHHUMYMa COKPATHUTh
[IOTEPU IIPH MOCEBE.

OnepalMOHHbI KOHTPOJb 0€3 MPUMEHEHUsl CPEJICTB aBTOMAaTUKU U KOH-
CTPYKTHBHBIX MPUCIOCOOJIEHUI SBJIIETCS OCHOBHBIM METOJIOM KOHTpPOJIA B HacTO-
amee Bpemsi. OCyIIecTBISIETCS OH, KaK MPaBUJIO, CESUIbIIMKAMU, HAXOAIIMMHUCS Ha
MIOCEBHOM arperare, Uiy HEMOCPEICTBEHHO TPAKTOPUCTOM.

OnepaloHHBI KOHTPOJIb C NPHMEHEHHEM CpPEJICTB aBTOMATHUKH IpENy-
CMaTpUBAET YCTAaHOBKY Ha MOCEBHOI arperaT CHelMaJbHBIX JaTYUKOB, a B KaOUHE
TPaKTOPHUCTAa — MyJIbTa CUTHAJIN3aUUU. Pa3BUTHE aBTOMAaTU3UPOBAHHOTO KOHTPOJIS
paboThl MOCEBHBIX arperaToB, Kak 3a pyOeXoM, Tak U B HaIIeld CTpaHe IUIO0 MpH-
MepHO OJHMM TyTeM. [lepBbIM 3Tanom Obula pazpaboTKa CPEeACTB Jisi KOCBEHHOTO
KOHTPOJISI, B OCHOBHOM KOHTPOJIS 34 BPAILIEHUEM BaJla BBICEBAIOIIMX AIIapaTOB WU
auckoB. CreayromuM 3TanoM Oblaa pa3paboTka JaTYMKOB MPSIMOIO KOHTPOJI,

YCTaHABJINBACMBIX HCTTIOCPCACTBCHHO Ha COIHUKAX U CCMAIIPOBOAAX.

7.1 CucTeMbl KOCBEHHOT0 KOHTPOJIsI

K cuctemaM KOCBEHHOTO KOHTPOJISI OTHOCHUTCSI YCTPOMCTBO KOHTPOJIS Bpa-
IICHUS Baja MPUBOAA KaTyIIeK IPEeIHA3HAYCHHOE IS KOHTPOJISI BBICEBA CESUTKH
(C3-3,6. Ha Ban BbICEBalOIMMX amnmapaTroB yCTaHABIMBAETCA (HPUKIIMOHHAS My(QTa,
3aMBIKAIONAsi KOHTAKThl KOHTPOJBHOW JIAMIIOYKKM B CJIy4ae OCTAaHOBKHM Baja.

JlJiss aBTOMaTHUeCKOro KOHTPOJIA 32 paboTOl BHICEBAIOIIMX allapaToB CBEK-

noBuyHoOU cesuiku 2CTCH-6A pa3paboTaHO YCTPOMCTBO KOTOPOE COCTOUT U3 AaT-
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YUKOB KOHTPOJIS BPALLEHUsI, CMOHTUPOBAHHBIX B KOPITyCE Ka)KOro arapara Cesi-
KM, W  CUTHAJIW3aToOpa, yCTAaHABIMBAEMOro B  KaOMHE  TpPaKTOpPHUCTA.
JlaTuuk KOHTpOJs BpaiieHus (puc. 7.1,a) cocTouT U3 Bpallaroerocs Ha ocu
MOJIBIPKHOTO KOHTaKTa 3 B BUE JIBYIUICUETO pbluara M HEMOABIKHOTO MPY>KMHHOTO
KOHTaKTa 7, 3aKpeIJICHHOTO BUHTOM Ha BHYTpPEHHEW Iu1acThHE. BepxHss miactuHa
6 NOABMKHOIO KOHTAKTA BBINOJIHEHA U3 IUAJIEKTPUKA, a HUXKHA S5 U3 ctaynu. B uc-
XOJTHOM TIOJIO’KEHUU HapY>KHBIM KOHEI] MOJBIKHOTO KOHTaKTa 3 MPYXUHOU 4 mpu-
KUMAeTcsl K YyIOpHOMY BHHTY 7. Jljig M30JUUU HENOJBMKHOI'O KOHTakTa 6 OT
KOpITyCa CIIy’KaT BTYJIKH 2.
[Tpu Bpamenuun 90-3y00BOIl KapOHOBOM IIECTEPHU MPUBOJA BHICEBAIOIIETO
JMCKA YKPEIUIEHHbIM Ha Hel ITU(T ynupaercs B HAPYKHBIM KOHEL MOABHKHOTO
KOHTaKTa U TIOBOPAYMBAET €r0 MPOTUB YaCOBOM CTpenku. [Ipu 3ToM 1o HemoaBuX-
HOMY KOHTAKTy CKOJIb3UT IIJJACTUHA U3 IU3JIEKTPUKA U DJIEKTPUYECKAs LENb Pa3MBbl-
kaercs. Korna mTudT cXoauT ¢ NOJBUKHOIO KOHTAKTA, OH MO/ IEUCTBUEM MIPYKU-
Hbl BO3BpAILAETCA B HWCXOJHOE IOJIOKEHUE, U MPU 3TOM Ha MOBEPXHOCTH HEIO-
JBMYKHOTO KOHTaKTa CKOJIB3UT TOKONPOBOAAIIAS CTAJIbHAS IIJJACTUHA, B PE3YJbTaTE
Yero 3JeKTpUYecKas Lenb 3aMblKaeTcs. Takoe JIBUKEHHWE MOJBH)KHOTO KOHTAKTa
OCYIIECTBIsIETCS Oarofaps TOMY, 4TO JIEBbIM Kpail HETOABM)KHOTO KOHTAaKTa OTO-
THYT BBEPX, a MPaBbIi - BHU3.
DNeKTpUYecKasl CXxemMa CUTHaJlh3aTopa Moka3aHa Ha pucyHke /.1,0. Ha ma-
HEJIM CUTHAJIM3aTopa uMeroTces Tadio ¢ Haanucsio «Homep HencripaBHOro padboyero
oprana» u uudpamu ot 1 10 12 (10 yuciy BbICEBAIOUIMX aNIapaToB CEAJIKH) Kpac-
HBI CBETO(UIBTP ¢ HAAMUChIO «BHUMaHKe, HEUCIIPABHOCTb!» U BBIKIIOYATENb MH-

TaHUA.
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Pucynox 7.1 - YcTpoiCTBO 1711 aBTOMATHYECKOTO KOHTPOJIS 32 paboToi

BBICEBAIOIIMX anmapaToB cBeKJIOBUYHOM cesiiku 2CTCK-6A: a — KOHCTpyKIMS

JaTYuKa BpalieHus; 0 — MpUHIIMIHATIbHAS CXeMa YCTPOHCTBa
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Korna BoiceBaroiue anmaparbl pabOTalOT HOPMAaJbHO, NAaTYMKU CpadaThi-
BAIOT (3aMBIKAIOT AJIEKTPUUECKYIO LEMb) U UMITYJIbChl TOKA MOJIA0TCS] HA KOHJEHCa-
Topsl Cl ...C12 pene BpeMeHH, 3apsikasg HX. DJIEKTPUUYECKAs LEMb KOHAEHCATOP-
COTIPOTUBIIEHUE — 0a3a—-3MUTTEP pacCUUTaHa TaK, UTO 0OECTIEUNBACTCS BBIICPK-
Ka BPEMEHH, HECKOJIbKO IMPEBbIIIAIoNIas JJIUTEIbHOCTh OJJHOTO 000pOTa BHICEBAIO-
mero aucka. [IoaToMy KOHIEHCATOpbl BCE BpeMsI HAXOASTCS IMOJ TOKOM, a PEJe
BPEMEHH — BO BKJIIOUEHHOM COCTOSIHMM: €0 KOHTAaKThI 6 W 7 3aMKHYTHI, a 3, 4 u
7,8 pa30MKHYTHI.

Ecnm ke OIMH U3 BBICEBAIOLINX allllapaTOB OCTAHOBWIICS, KOHAEHCATOP CO-
OTBETCTBYIOLIETO pesie BpeMeHH B TeueHne 8—10 ¢ paspaautcsa. Ito pene odecto-
YUTCSA, 1 HOPMAJIbHO 3aMKHYTbIE€ KOHTAKThl 3, 4 3aMKHYTCA. 3allUTHIBAECTCS peElie-
osnokupatop Pb, ero pa3oMKHYTbhI€ KOHTAKThl 3aMKHYTCS, JIECKTPUYECKUM TOK MOTE-
YeT 4epe3 KOHTAKThl 7, 8 pesie BpeMEHU U Ha TaOJO BKIIOUUTCS CUTHAJIbHAS JIaM-
II04YKa, HOMEP KOTOPOW COOTBETCTBYET HOMEPY HEUCIIPABHOI'O BBICEBAIOIIECTO AIllla-
pata. OJHOBpPEMEHHO pese-0JIOKHUpATOp Yepe3 KOHTAKThl 6, 7 OJOKUpYeT Bce
OCTaJIbHBIE PEJI€ TaK, YTO MOCJIE€ OCTAHOBKH arperara OCTaHETCS BKIIFOUEHHOMN TOJb-
KO JIaMIIOYKa HEUCITPABHOTO anmnapara.

B YkpHUCXOMe pa3zpaboTaHo yCTpONCTBO aBTOMATHYECKOTO KOHTPOJIA U
curHanm3anuu st ceexyiopuuHoi cesuiku 2CTCH-6. YcTpoiicTBo nmeer 12 Touek
KOHTPOJISL U COCTOUT U3 KOMILJIEKTA TATYMKOB € KabesieM pa3BOJIKU U MyJbTa yIpaB-
nenus. [IpuHnnuanbpHas cxeMa ycTpoicTBa MpejcTaBieHa Ha pucynke 7.2. [epu-
OIMYECKHE CUTHAJIBI TATYUKOB 4Yepe3 jJaMenu KOHTakTHoro nois M—II marosoro
HCKaTeNs, NIETKH pOTOpPa U HOPMaJIbHO 3aMKHYTBhIE KOHTAKThI pesie P2 mocrymnaror
Ha 00MoTKy pene Pl. Ilpu cpabGaTeiBaHUU TOCIIEHETO HAMPSHKEHUE MOCTYMAeT Ha
KaTywky cojaenonna 1M marosoro uckaress, U sskOpb C 3alEIKON IPUTATUBACTCS,
MTOATOTAaBIMBAsL MEPEKIIOUYCHHUE IIETOK pOTOpa B cieayrollee nojoxenue. OmgHo-
BpeMeHHO penie P1 kommyTtupyet nenu nutanus pene P3 u P4, nomaBan Hanpsixe-
Hue Ha oOMOTKy penie P4 u obecroumnBas pene P3. B Tom cinyuae, koraa amuTenb-

HOCTh UMIyJIbCa MPEBBINIAET 3aJlaHHOE BpeMs pas3psiaku koHaeHcaTtopa C2 (kKoH-

104



TPOJIUPYEMBIN y3€1 HeucnpaseH), pene P3 Bkioudaer curHanuzatop. Ecim 3a um-
IIyJIbCOM IIOCIIEAYET Iay3a, pene P2 Bo3BpaTUTCA B IEPBOHAYAIBHOE ITOJIOKEHUE U,
Pa30MKHYB CBOMMH KOHTaKTaMH LEIb MUTAHUS KATYIIKH COJIEHOMJA IIaroBOro Mc-
KaTessi, 00eCreYnT BO3MOXKHOCTh MEPEMEIICHU IIETOK POTOpa B CIEIYIOIIEe MO-
JI0’KEHUE, TOATOTOBUB TEM CAMBIM CHCTEMY K «OIPOCY» Clieiyromero aatunka. [Ipu
HECOOTBETCTBUU JJIUTEIIBHOCTH May3bl PACUETHON BeIUMUYUHE pese P4 BKIIOYNT MH-
JTUKATOp (3BYKOBOM CHUTHAIM3ATOP M JAMIIOYKY MOJICBEYMBAHMS HA OTCUETHOM JIUC-

K€ TOTO y3J1a, KOTOPbIA HEUCIIPABEH ).
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Pucynok 7.2 - IlpuHnunuanbHas cxema yCTpoiicTBa aBTOMaTHUECKOTO KOH-

TPOJISI U CUTHAJIM3ALUU JIJ1s1 cBeKJIoBUYHOM cesyiku 2CTCH-6.

C moMmoIIp0 Ipyroro ycTpoWcTBa, pa3pabOTaHHOTO YKPaMHCKUM Hay4dHO-

HCCIICA0BATCIIbCKMUM  MHCTUTYTOM CEJIbCKOXO03SMCTBEHHOTO MallIMHOCTPOCHUS
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(YkpHUMCXOMoM) aJisi CBEKJIIOBUYHBIX CESIJIOK, MOKHO KOHTPOJIMPOBATh HE
TOJIBKO BpAILlEHWE BBICEBAIOIIETO anmnapara, HO U HaJIu4ue ceMsiH B nucke. Ha pu-
CYHKe /.3 CXEMaTU4YHO M300pa)k€H AATYUK B JIBYX HPOEKUUAX, (POTOIIEKTPOHHBIN
010K 1 3yOuaThlid JUCK. J[aTYuK COCTOUT U3 Kopiyca |, HampaBIsAOmUX 2 ¢ MPYyKU-
HaMU 3, IPSIMOYTOJIBHBIX IPU3M, B KOTOPBIX 3aKpEIUIEHa OCh 5 CO IIYIIOM B BHUJE
3yOuaToro aucka 6 U ITOPKOH 7, MepeMelaoeiics B a3y JIEKTPpUUYECKOro OjgoKa
8, B KOTOPOM YCTaHOBJIEHBI OCBETUTENb 9 1 (poTosnement 10. Kpennenue narumka
Ha KOpPIIyCE€ BBICEBAIOIIEIO alapara OCYIIECTBIIETCS C IMOMOIIBIO JBYX BHUHTOB

Tak, YTOOBI JAUCK 6 nepeMemaicAa 1mo OJHOMY M3 11a30B BbICCBAIOIICTIO AW CKA.

- & g A gl g R PR

Pucynox 7.3 - KoHCTpyKIHs yCTpOHCTBA ISl KOHTPOJIS BPAIICHUS ¥ HAJTU-

4us CEMSIH B BBICCBAIOIIECM OIMCKE allllapara.

Jlatunk paboTaer ciemyromuM o0pa3oMm. Bpaiienwe BbICEBaIOmEro IucKa

nepeaaeTcs Ha 3yOuaThlii JUCK, CBOOOJIHO BpalaOIIMiics HAa ocu 5. 3alleruieHue
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MEXy BBICEBAIOIIMM U 3yOUaThIM JUCKAMH OCYIIECTBIISETCS C IMMOMOIIBIO CEMSH,
HaxoAsUMXcs B siueiikax nucka. [lojpkarue miyma K ceMeHaM MNpOU3BOJUTCS ue-
THIPbMsI IPYKUHAMU. 3y0UaThlil IUCK BHITIOJIHEH C IByMs IMaMETpaMU BIAJWH, YTO
BBI3BIBAET CKAYOK OCH, a BMECTE C HUM U MEePEMEIICHUE IITOPKU HA KaXIbIA 000pOT
nucka. [lepeMenienue MTOPKU B Ma3y JIEKTPUUYECKOTO OJ0Ka BBI3BIBAET MEPHOIU-
YECKOEe OCBEUICHUE JaMIIOUKOW (pOTOANEMEHTa, UMITYJIbCHBIE CUTHAIBI C KOTOPOTO
MOCTYNAIOT HAa MYJbT YIPaBICHUS.

B curnanuzatope 0TKa30B BBICEBAIOIIMX alMapaToB JJIsI CBEKJIOBUYHBIX Ce-
SUTOK JJATYMKAMU CIIY’KaT KOHTAKTHBIE MPEphIBATENN, YCTAHOBICHHBIE HA BaJlaX BhI-
ceBarolMX ammaparoB. Kaxaplii Bpaliarolmuiicss BaJl CESJIKH CHAa0XEH IITHU(TOM,
KOTOPBIM COEIMHSETCA C KOHTAKTOM YYBCTBUTEIBHOTO 3J€MeHTa. K ycTaHOBOUYHO-
My KPOHIITEHHY KpPEMHUTCS TMOKOE COEAMHUTEIHLHOE 3BEHO, K KOTOPOMY B CBOIO
ouepeib KpenuTcsi 60JITOM YyBCTBUTEILHBIN 2JIEMEHT.

[IynbT curHanmu3aluu ycTaHaBIMBaeTCs B KaOuHe TpakTopa. Ha nuueBoi
MaHeNIn MYJIbTa PACIMOJIOKEHbl CUTHAIBHBIE JIAMIIOYKH, OJAWH KOHTAKT KOTOPBIX
MOJCOCIMHEH MapaJIEIbHO Y€pe3 BBIKIIOYATENb MUTAHUS YCTPOMCTBA K MOJIOXKHU-
TEJIBLHON KJIEeMME OaTaped TPakTopa, a JPYyrod K KOHTAKTY YYBCTBUTEJIHHOTO dJie-
MEHTa. 3a3€MJIEHUE BAJIOB OCYIIECTBIICHO HA paMe TPaKTopa.

[Tpu Bpamenun Basia MTUGT BO3IEHCTBYET HA KOHTAKTHI, 3aMbIKask IPU ITOM
1IeTIh MUTAHUS CUTHAJIBLHOW JIaMIOUYKU. TakuM o0pa3oM, Mpu HOPMAJIBHOM Bpallie-
HUW BCEX BAJIOB CESJKH CUTHAJIbHBIE JIAMIIOYKU Ha IMYJbTE KOHTPOJISI MOCTOSIHHO
MuraroT. [Ipy BOBHUKHOBEHUM HEUCIIPABHOCTH U OCTAHOBKHU KaKOT0-JIMOO Baja Co-
OTBETCTBYIOIIAsl CUTHAJIbHASI JIAMIIOYKa TEpPecTaeT MUrarh, HHPOpMUpYST TeM ca-
MBIM TPAKTOPUCTA O BOSHUKHOBEHHUH HAPYIICHHS B pa0OTE CESUIKH.

[Ipu BceM MHOrooOpa3uu OMUCAHHBIX BBIIIE YCTPONCTB MX OTIMYAET OJUH
oOIuii HEeJOCTATOK: MPUOOPHI JAHHOTO THIMA KOHTPOIUPYIOT TOJBKO YacTh TEXHO-
JIOTUYECKOTO MPOIECCa, €r0 HAYaIbHYIO CTaJHIO0, CIEA0BATEIbHO, TAKUE OCHOBHBIC
BUJIbI HEHCIPABHOCTEH, KaK 3a0MBaHWE COIIHHKOB, CEMSIIPOBOOB, BBICEBAIOIIUX

allIiapaToB, BBIIIAAAI0T U3 I1IOJIA 3PCHUS 9THUX HpI/I60pOB.
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7.2. CucteMbl IPSIMOr0 KOHTPOJIA

JlaHHBIN BUJ KOHTPOJIS NMPEAYyCMaTPUBAET YCTAHOBKY JATYUKOB HEMOCPE-
CTBEHHO B COIIHHUKAX WJIM CEMSIPOBOJAX. Y CTPOMCTBA MPSAMOrO KOHTPOJISI MOKHO
pa3lieUTh Ha JIBE TPYIIbI: C KOHTAKTHBIMU JaTYMKAMU BbICEBA (dJIEKTPOMEXaHHYEe-
CKUMH, aKyCTMUYECKHUMH U ThE30AJIEKTPUUECKUMHU) U C OECKOHTaKTHhIMHU ((oTO-
3NeKTpuuecKuMU). KOHTAaKTHOCTh B JAHHOM CITydae MOHUMAETCS KaK HAIMYUE WU
OTCYTCTBHME MEXAHMYECKOT0 KOHTAKTAa YyBCTBUTEIBHOI'O AJIEMEHTA JaT4yMKa C 3€p-
HOBBIM ITOTOKOM.

KoOHTaKTHBIN HaTYMK AIEKTPOMEXAHUYECKOTO THUIMA MPUMEHEH B YCTPOMCTBE
JUISL aBTOMATHYECKOTO KOHTPOJS 3a paboTOil KiamaHOB COUIHHUKOB KBaJpaTHO-
THE3J0BBIX CEJIOK. B TaHHOM yCTpOWCTBE CHTHAIM3AIMA OCYILIECCTBISIETCS HEMO-

CPCACTBCHHO OT KJIAIIAHOB, HAXOAAIINXCA B COIITHUKAX.
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Pucynok 7.4 - KoHCTpyKIHS JIEKTPOMEXAHUYECKOTO TATYUKU YCTPOMCTBA

JJIs1 KOHTPOJIA BBICEBA CCMSIH.

JIaTYuK 3JIEKTPOMEXAaHUYECKOTO THIA MPUMEHSAETCS TaK K€ B YCTPOMCTBE

JUTSL KOHTPOJIst BbiceBa ceMsiH. OH coaepxuT (puc. /.4) kopmyc 2, BHyTpU KOTOPOTO
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KpEenuTcsa NpyXuHbl 5 1 6. Mexay HUMHU ITOMenieHa paMKa 9, K KOTOpoi KpenuTcs
YyBCTBUTEJbHAS IJACTUHA 3, YCTAHOBJIEHHAs Y BBIXOJla HAIMPABISAIOIIETO JIOTKA 1,
10 KOTOPOMY CEMEHa M3 3aChIIIHOM BOPOHKHU 4epe3 Kelo0 MomaaarT B O0po3ny.
IIpu magenun cemMs BO3ACHCTBYET HA IJIACTHHY 3, MOBOpaunBas €e. B pe3ynbprare
paMKa 9 IPOU3BOAUT KPATKOBPEMEHHOE PAa3MbIKAHUE KOHTAaKTHBIX NPYxuH. I1oBo-
POT IUIACTUHKYU 3 B NIEPBOHAYAJILHOE IOJIOKEHUE NPOUCXOUT MO/ IEUCTBUEM YCHU-
JUsl IPYKUHHOTO KOHTaKTa 6, a TaKkKe€ MarHUTHOIO I0JIsI, CO3/1aBa€MOr0 MOCTOSH-
HbIM MarHUTOM 8, JUIsl pEryJIMPOBKA HEOOXOIUMOTO YCHIIMS MEXKIY KOHTAaKTHBIMU
npyxuHamMu 5 u 6 mpexycMoTpenbl BUHTHL 7 U 10. KonmnyecTBO Takux yCTpOHCTB
PaBHO YKCIIy OJJHOBPEMEHHO 3aceBaeMbIX psAAoB. OHU yCTaHABIMBAIOTCA Ha OOKO-
BOI CTeHKe Kaxa0ro xenobda 4. [Ipy NoakI0YeHNH 3JIEKTPOHHOTO 0JI0Ka, yCTaHOB-
JIEHHOT'O Ha TPAKTOpE, K UICTOYHUKY IMHUTAHUSA Ha IIyJIbTE ONEpaTopa 3aroparoTcs ra-
30pa3psiAHble CUTHAJIBHBIC JIAMIIOYKH, KaXKJ1asd U3 KOTOPBIX COOTBETCTBYET CBOEMY
3aceBaeMoMy psny. [Ipu Bo3aeicTBUN CeMsIH, MMAa0IINX U3 HAIIPABJISAIOIIETO JIOTKA
1 Ha YyBCTBUTENBHYIO IJIACTUHY 3, IPOUCXOJIUT MEPLIAHUE CUTHAJIBHBIX JaMIIOUEK.
Takoe MepuaHue MO3BOJSET ONEpPaTopy MPHUOIU3UTENBHO ONPEAENIUTh CKOPOCTh
MPOX0/1a CEMSIH Uepe3 Kenoo.

Hay4Ho-nipon3BOACTBEHHBIM O00BEAMHEHUEM «ATpONpruOOp» pa3zpaboTaHo

YCTPOfICTBO C JJICKTPOMCXAHWYCCKMMHU TI'CPKOHOBBIMH NATYUKAMHU TJISI KOHTPOJIA

BBICEBA CEMSIH MPOTUBOAPO3HUOHHBIMU CEsUIKaMU. J{aTYMK COCTOUT U3 THOKOTO YyB-
CTBUTEJILHOT'O DJIEMEHTA C ITIOCTOSIHHBIM MarHMTOM M IeépKoHa. I'epkoH narduka co-
€IMHEH W30JIMPOBAHHBIM IIPOBOJHUKOM C CHTHAJIBHOW JIAMIIOYKOW HA MYJIbTE KOH-
TPOJIsi, KOTOPBI yCTaHABIMBAETCS B KaOMHE TpakTopa. Jpyroi BeIBOJ IeépKOHa CO-
€AUHEH C «MACCOW» TPAKTOpa. DJIEMEHThI KPEIUIEHUsI T€pPKOHA BBINIOJHEHbI U3 J1a-
MarHuTHOrO MaTepuana.

[TpuHIIMTT IEWCTBHST YCTPOWCTBA 3aKiodyaeTcs B ciedyromem. [Ipu padote
CEsUIKM CEMEHa U3 BBICEBAIOILIETO almapara yepe3 rHOKUil CeMsAIpoBO/ MOMaaloT B
TpyOUaTyt0 4acTh COIIHMKA. YacTh CEeMsIH MOMaJaeT Ha TMOKUN 4yBCTBUTENIbHBIN

OJICMCHT, KOTOpBIfI oA BOBI[CﬁCTBHGM CEMAH OTKIIOHACTCA OT HOPMAJIBHOI'O IIOJIO-
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KEHUS U KOJEeOJIeTCs ¢ ONpeNeIeHHON YacTOTOM M aMIIMTy10i. Ilpyu oTKIoHeHUH
YyBCTBHUTEJIBHOTO JIEMEHTA C MOCTOSHHBIM MATHUTOM IIOCIEHUN PAa3MBbIKAET KOH-
TaKThl T€PKOHA, a CIEAOBATEIbHO, U LENb MUTAHUS CUTHAJIBHOMN JIAMIIOYKU. Takum
00pazoM, Py HOPMAJIBHOM BBICEBE CEMSIH UY€pE3 BCE COLIHMKHU IMOCEBHOIO arperara
CUTHAJIbHBIE JIAMITOYKHU HA ITYJIbTE KOHTPOJIS MMOCTOSTHHO MUTAIOT.

[Ipu 3a0uBaHUU KaKOro-aubO COLIHUKA, BBIXOAE M3 CTPOS BBHICEBAIOILIETO
ammapara ¥ T. J. IPEeKpamiaeTcsi BO3JACUCTBUE CEMSH Ha THOKH YyBCTBUTEIHHBIN
aneMeHT. HopManbHOE ¥ HEMOABM)KHOE MOJIOKEHNE MarHuTa 00yCIOBIUBACT 3aMbl-
KaHHE€ KOHTAaKTOB TI'€pKOHA, YTO OOECHEYMBAET MOCTOSHHOE BKJIOUEHHUE COOTBET-
CTBYIOIIEH CUTHAJIBHOM JIAMITOYKH Ha ITyJIbTE€ KOHTPOJIS.

AKycTudeckuii (MUKpOOHHBIN) NaTYUK MPUMEHEH B YCTPONCTBE KOH-

cTpykiuu CapaToOBCKOTO MHCTUTYTa MEXAHU3AIMU CEIBCKOTO X03sicTRa. [IpuHuun
JICUCTBHUA 3aKIIIOYaeTCA B CIEAYIONEeM: MUKPOGOHHBIM JTaTUUK, SIBISIOMIUNACS YyB-
CTBUTEJILHBIM 3JIEMEHTOM, ITpeoOpa3yeT yiaphl 3€pHa B AIEKTPUUECKUI CUTHAII, 10~
CTYNAIOIINNA B YCUJIMTEIb HU3KOW YaCTOThI, HA BBIXOAE KOTOPOrO YCTAHOBJIEH BBI-
NPSIMUTENb. 3ajlaya BBIIPSMUTENST — MPeoOpa3oBaTh YCUIICHHBIE KOJCOAHUS HU3-
KOM 4acCTOTHI B MOCTOSIHHBIA TOK. BBINIPAMIIEHHBIA TOK YCHUJIUBACTCS YCUIIUTEIIEM
IIOCTOSIHHOTO TOKA, HA BBIXOAE KOTOPOrO BKIIKOUYEHO PEJIE, Uepe3 KOHTAKTHI KOTOPO-
ro KOMMYTHPYETCS MCHOJIHUTENIbHas I1ienb. CXeMol MNpeaycMOTpEeHa YCTaHOBKa
JaTYuKa Ha KaXKJbIA COIIHMK. BBIBOJBI OT YeThIpeX JATYMKOB OOBEAUHSIOTCS B
OIUH OJIOK, MAIONIMKM CHUTHAJI HA OJHY W3 JaMIIOYeK TalJo B KaOMHE TpakTopa.

B MOHMTOp 1711 KOHTpOJSL MPOIIECCa BBICEBA CEMSH Ha 4-psIAHBIX CEsIKax
TaKX€ BXOJAT MUKPO(QOHHBIC NAaTYUKH. JlaTUMK TpejcTaBiseT COOOW LMIUHIP
auamerpoM 32 MM U aiuHOM 30 MM ¢ Kpyrioi MeMOpaHoi. Y cTaHaBIUBaeTCA JaT-
YUK BHYTPU CEMSIIIPOBOJIa HA MyTH JBMXKEeHUS ceMsiH CUrHajbl, BO3HUKAIOIINE TIPU
BO3/ICHCTBUM CEMsTH HA MEMOpaHy, TOCTYIAIOT Ha BXOJ| YCUIIUTEIS, PACTION0KEHHO-
ro B JaTYMKE U 3aJIUTOTr0 KOMMayHJIOM. B ceManpoBojax AaTUMKUA KpemsiTCs C Io-
MOIIBIO PE3UHOBBIX MPOKIAJAO0K ISl 3alUThl OT BUOpaAlMid M KOJICOAHUN CEesIKH.

C nomo1upio kaldesnei JaTYuKU MOJCOECTUHSAIOTCS K MYJIbTY KOHTPOJIS, Ha KO-
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TOPOM PaCIOJIOKEHbBI CUTHAJIBHBIE JIAMITIOUKH U 3BYKOBOW curHanuzarop. [1pu pabo-
T€ arperara 1 HOPMAJIbHOM BBICEBE CEMSH CHUTHAJIBHBIC JIAMIOYKU BBIKJIFOUYEHBI.
[Ipy cHM>KEHHMH YacCTOTHI COYJApEeHUH CeMsiH ¢ MeMOpaHo# 1o 3HadeHus | I'n Ha
IIyJIbTE KOHTPOJIS BKIIFOYAETCS 3BYKOBOM CHTHAJ M COOTBETCTBYIOIIAS CUTHAJIbHAS
JaMIIO4Ka. MOHHUTOP MMEET 3alIUTy OT KOPOTKOIO 3aMBIKaHUS U HEIPaBUIBHOIO
HOJKIIFOYEHUS MOJSPHOCTH UCTOUYHMKA MUTaHUsA. PaboTaeT MOHUTOP OT TPaKTOPHOU
CETH MOCTOSIHHOTO ToKa HanpsbkeHueM 12 B. Tok motpeGnenus He npesbimaet 1 A.
Y CTpOUCTBO MOXKET IIPUMEHATHCS KAK JJIs1 KOHTPOJISL BBICEBA KYKYpPY3bl, TaK U
MEJIKOCEMEHHBIX KYJBTYP.
Cucrema aBToMarnueckoro KoHtpous BeiceBa cemsH «CAK-BC» ¢ mbe3o-

QJICKTPUYCCKMMH NATUYHUKAMHU, IMPCAHA3HAYCHA OJIA YCTAHOBKHU Ha IIPOTUBO3PO3HNOH-

Hele cesuiku C3C-2,1. OHa curHaau3upyeT TPAKTOPUCTY O 3a0UBAHUU COIIHUKA,
OCTAHOBKE BBICEBAIOILETO aIlapara.

CucremMa COCTOUT U3 AATYUKOB C IBE303JEKTPUUYECKUM YYBCTBUTEIBHBIM
AJIEMEHTOM, AJIEKTPUUYECKUX CXEM yCHJIeHUs U (OPMHUPOBAaHUS cUrHaNa (OJIOKH pe-
TUCTpaliM), MyJbTa KOHTPOJIL U COEIMHUTENbHBIX KalOeneil. brioku perucrtpanuun
YCTaHOBJIEHBI B KOPIyCaX JAaTYUKOB.

[Ipe30KpHUCTAIIT KECTKO COEAMHSIETCS MEPBUYHBIM U3MEPUTEIEM JIEIECTKO-
BBIM LIYIIOM, IIOMELIAEMBIM Y€pe3 OTBEPCTHE BHYTPh cemsmpoBoja. [lorenuman,
BO3HUKAIOIIMN Ha MbE30KPUCTAIIE, MPOMOPIMOHAJIEH €ro MeXaHu4ecKoil nedop-
MallMH ; 34 CYET B3aUMOJICHCTBHS C IIOTOKOM BbICEBAEMBIX ceMsH. JimHa myna 12,
mupuHa — 12,5, TommmuHa— 2 MM.

UyBCTBUTEIBbHBIN 2JIEMEHT CO CXEMOU yCcwiIeHUs: U (OPMUPOBAHUS CUTHAJIA
MIPEACTABIISIET €AMHYI0 KOHCTPYKLMIO B BUJE MPSAMOYTOJIbHOW METAIIMYECKOM KO-
pOOOYKH, KOTOpasi KPEMUTCS K COLIHUKY CESITKH.

[Ipu BbICEBE CEMSH M BO3JECWCTBHM MX HA MbE303JIEMEHT UMITYJIbCHI YEPE3
CXeMy YCWJIECHHUS U (POpMHPOBAHUS KOMMYTHPYIOT LI€TIb MUTAHUS BBIXOJHOIO peJe.
UYepes3 KOHTAKTHI pejie CUTHAIbHAS JIAMIIOYKA MOJKIII0YAETCA K ICTOYHUKY MTUTAHUS.

[Tpu HOpManBEHOU pabOTe BHICEBAIOIIUX AIIMAPATOB CESIKA CUTHAIBHBIC JTAMIIOUKH
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Ha TyJbTe KOHTpOJs MurawoT. [Ipekpaiienne MUranvs Kakou-mud0 U3 JaMIovex
O3HAYaeT HAapyLICHHWE BBICEBA CEMSH YEpe3 COOTBETCTBYIOIIMN €U COIIHUK.

OCHOBHBIM NPUHIUITAAIBHBIM HEAOCTATKOM KOHTAKTHBIX JATYUKOB IIPU
YCTaHOBKE MX Ha COIIHHMKAaX U CEeMSMPOBOJAX SIBISIETCS WX HEU3OUPATEIbHOCTDH I10
OTHOLIEHUIO K CEMEHaM M yJOOpEHUSIM, YTO O0YCIOBIMBAET HEBO3MOXKHOCTh CHUT-
HaJM3aluy O MPEKPAIICHUHU MOIa4l CEMSIH B CEMANPOBOJ M COLIHHUK IPU HAIUYHUU
BbICEBA yJOOpEHUN Ha CEsUIKaX C COBMEIEHHBIM BBICEBOM. Takyke HEOOXOIMMO
YUHUTBIBATh BIUSHUE KOHTAKTHBIX JAaTYMKOB Ha XapaKTEPUCTHUKUA CEMEHHOIO MOTOKA
Ha y4acTke ux ycTaHoBkHU. I[IpoBenennbie B BlIMe nccnenoBanusi BIUsiHUS KOH-
TaKTHBIX JATYMKOB HA XapaKTEPUCTUKHU IMOTOKA CEMSH HA BBIXOJE COUTHUKOB IOKa-
3QJIM:, YTO YCTAaHOBKAa KOHTAKTHBIX JTATYMKOB C IUIOMIA/IbI0, YyBCTBUTEIBHOIO 3JiE-
MeHTa Oosee 10% miomaau cedeHus CONTHUKA WM CeMSIPOBOA yXY/IIaeT mapa-
METPbl KOHEYHOT'O pacupeneseHus ceMsH. Kpome 3Toro, ycTaHOBKa KOHTaKTHBIX
JATYMKOB B COIITHUKAX M CEMSIPOBOJIAX MOXKET MPUBECTH K 3a0MBAHUIO UX 3EPHOM.

OCHOBHOE BHMMaHUE B IOCIEIHUE TOAbl yAeNseTcs pa3pabOTKe yCTPOMCTB
KOHTPOJISI BhICEBA ¢ OECKOHTAKTHBIMH JaTYMKAMU, OCHOBAHHBIMHU Ha MPUMECHEHHUH
b0oTO2JIEeMEHTOB. Y CTPOMCTBO € (POTOANEKTPUUECKUMHU JIaTYMKAMU, MpeIHa3Ha-
YEHHOE JJI1 KOHTPOJISl pabOThI BHICEBAIOIINX aNapaToB rOPU30HTAIBHO-AUCKOBOTO
TUNA 4-pSIAHBIX CESJIOK, COCTOUT U3 OCHOBHOTO 0JI0Ka, KOTOPBI MOHTUPYETCS B Ka-
OMHE TPAaKTOpa, YEThIPEX AATUUKOB BBICEBA CEMsIH, YCTAHABIMBAEMBIX B CEMSIMPO-
BOJaX U COCTMHUTEIILHBIX KaOeleH.

KoHcTpykiust naTuvika MpeACTaBISIET MOJYK0 BOPOHKY YETHIPEXYTOJIBHOTO
CEUEHMS, CYKaIOIIYIOCcs KHU3Y. 3roToBIsieTcs JaTUUK U3 pEe3UHBI UM macTuka. C
BHEIIHEH CTOPOHBI JaTYMK MMEET INIAJIKYI0 MOBEPXHOCTb, KOTOpask XOPOIIO COrJja-
CyeTcsl ¢ BHYTPEHHEH MOBEPXHOCThIO CEMSIIPOBO/IA, B KOTOPBIA JAaTYUK BCTABJISET-
csi. BHM3y BOpOHKHM MMEIOTCS YTIIyOJICHUS NJiIi YCTAaHOBKM MCTOYHMKA CBETOBOTO
MOTOKA U ABYX (POTOPE3UCTOPOB, a TAKKE TpaneleHIaabHbIA BEIPE3, Uepe3 KOTOPHII

CEMEHa MaJarT B COIIHUK. MICTOUHUK CBETa, JAIOIIUN IUPOKUM IUIOCKUH JIyd, pac-

112



noJlaraeTcs Ha MEHbIIEH CTOpOHE TpamneleuJalbHOro BeIpe3a, a POTOIIEMEHTH —
Ha [HAPOKOMU.

bnok-cxema ycTpoiicTBa KOHTpOJISI IpeCTaBlIeHa Ha pucyHKe /.5. [lutanue
YCTPONCTBA OCYIIECTBISIETCA OT CETU MOCTOSHHOIO TOKa TPaKTopa uepe3 cTaOuiu-
3arop. Kanan 1 KOHTpoJst pabOThl OJJHOTO BBICEBAIOIIETO amlapara COCTOUT U3
reHepaTopa UMITYJIbCOB, YCUIIUTEN U CUTHAJIBHOW Jamnodyku. KpoMe deTbipex Ka-
HaJIOB CUTHAJIM3ALlMH, B YCTPOMCTBE UMEETCS KaHaJI JIJIsl MOJCYETa BHICEBAEMBIX CE-
MSIH, B KOTOPBIM BXOAUT MEPEKITIOYATENh, KOMMYTUPYIOIUI BbIXO/bl KaHAJIOB, YCHU-
JUTENb HUMIYJIBCOB M CUETYHMK. Y CHIHMTEIbHO-IPeoOpa3oBaTeIbHbIE YCTPOMCTBA

PpacIoIOKCHbI B OCHOBHOM OJI0KeE.
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DOTOINEKTPUUECKUE AATUYUKU UCIIOJIB3YIOTCS B MOCEBHBIX MOHHUTOPAX JJIS
KYKYPY3HBIX U 36pHOBBIX CESIOK, pa3paboTaHHbIX B BeHrpuu.

B kopmyce kakJ0ro BBICEBAIOIIETO aliapaTta CesyIKd ycTaHaBiauBaeTcs ¢o-
TOJIATYHK, KOTOPBIA PETUCTPUPYET KAXKIOE BbICEBAEMOE ceMs. Ecnu B TeueHue ce-
KYH/IbI CEMEHA HE MOCTYNAIOT U3 BBICEBAIOILIETO anmnapara, TO Ha MyJIbTe KOHTPOJIA,
YCTAaHOBJICHHOM B KaOWHE TpakTopa, Ha IUGPOBOM yKazaTelie BKIIOYAETCS HOMEP
ITIOBPEXKJAECHHOIO BBICEBAroLIero amnmapara. Kpome 3TOro, Ha myJbTe KOHTPOJIS
BKJIFOYAETCSI 3BYKOBOM CHUTHaJI BBICOKOTO TOHA, XOPOLIO CIBIIIMMBIA Ha (pOoHE HU3-
KOYAaCTOTHOTO IIIyMa TPAKTOPHOTO JBUTATEIS.

B 3epHOBOM OyHKEpe M TYKOBOW OaHKE CESJIKM TaKXe YCTaHaBJIMBAIOTCS
(bOTOATYNKY, KOHTPOJIHUPYIOIIUE YPOBEHb CeMsiH U TyKoB. [Ipu cHibkeHun o0beMa
CEMSH WJIM TYKOB JO YPOBHSI YCTAHOBKM COOTBETCTBYIOLIETO JATUYWKA HA IYJbTE
KOHTPOJISl TpUOOpa BKIIFOUAETCS CUTHAIBHAS JIAMIIOUKa C KPACHBIM CBETO(PMIBTPOM.

B xommnext npudopa «KEJIP» BXxoasT 8 qaT4MKOB BbICEBa, 2 AaTUYMKa YPOB-
HS, ITYJIBT KOHTPOJS U OJIOK YCWICHUSI U MPeoOpa3oBaHMsl, KOTOPbIA yCTaHABIMBA-
ercsi Ha cesyike. K ayeKTpoHHOMY OJIOKY MOCPEACTBOM IITEINCEIbHBIX Pa3bheMOB
MOJKIIIOYAOTCA KabeJn OT TaTYUKOB BHICEBA U YPOBHS, IMyJIbTa KOHTPOJISI U CUTHA-
nu3auuu. IlutaHue cucTeMbl OCYLIECTBISIETCS OT TPAKTOPHOM CETH IMOCTOSIHHOIO
TOKa.

Curnan Ha myiabTe OpuOOpa BKIIOYACTCS MPU CICAYIONIUX HApPYIICHUSX B
BBICEBAIOIIUX arapaTax: OTCYTCTBHE CEMSH Ha BBICEBAIOIIEM JIMCKe; 3a0uBaHUE
MOJIOCTH anmapaTa 3€pHOM; 3a0MBaHUE COIIHUKA 3€MJIEH WM pPacTUTEIbHBIMU
OCTaTKaMH; MOMNaJaHue B anmnapar MOCTOPOHHUX MPEAMETOB; MPEKPAICHUE Bpallle-
HUS BBICEBAIOIIETO JMCKA M3-3a COCKAKMBAHUS IETH, TPOOYKCOBKH 3BE370UYEK U T.
Il.; CHUOKEHHE CTEIICHU Pa3peKEHUS.

B mpubope «KE/IP» nmpemycMoTpeH pexxum CaMOKOHTPOJIS: Tepes] HauyajaoM
paboThl arperara HaxkatueM KHoONKH «IIpoBepka» Ha MyJabTe KOHTPOJS UCTOUYHUKH
CBETOBOI'0 MOTOKA JATYUKOB MOAKIIIOYAIOTCA K BHYTPEHHEMY T€HEPATOPY, KOTOPBIN

obecrieunBaeT UMIYJIbCHBIN PEXUM pabOThl ocBeTUTeNei. Takum 00pa3oM, UMUTH-
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pyeTcsl MpoJIeT CeMsH Yepe3 pabouyio monocth (Goromarunkos. [Ipu momHOU WcC-
MPaBHOCTH BCEX Y3JIOB MPUOOpa Ha MyJIbTE KOHTPOJISI MUTACT CUTHAJIbHAS JIAMITOYKA
c 3e1eHbIM cBeTouiIbTpoM. [lpu Hamuuuu HapyiieHuit B mpudbope — oOphIBE Ka-
OeJeil OT JAaTYUKOB, PA3MBIKAHWH KOHTAaKTOB B IITETICEIBHBIX pazbeMax, Meperopa-
HUU JIAMIIOYKH B JIaTYUKE, 3aMbIKAaHUU B. IETSX MUTAHUS TaTYUKA, BBIXOJIE U3 CTPOS
ANEKTPUYECKOM CXEMBI Ha MYJIbTE KOHTPOJS BKIIOYAETCS HOMEpP HEUCIPABHOTO Ka-
Hajla ¥ 3BYKOBOU curHai. Eciau HampsokeHuWe NMUTaHUs pUOOpa HUXKE MPeaesIbHO
nomyctumoro (10,5 B), Ha mynbpTe BKItouaercs mudpa 8, CUTHAIU3UPYS TPAKTOPU-
CTy O HapyUIEHUM  HOPMAJIbHBIX  YyCJIOBUH  JKCIUTyaTaluu  mpuodopa.
Hanexnas paborta nmpubopa obOecrieunBaeTcst Mpu 4acToTe BbiceBa OT 1,5 1o
50 't 1 MUHUMAJILHOM JAMaMETpe ceMsH A0 2 MM HampspkeHue nmuTaHust MOXKeT KO-
nedarsest ot 11 mo 15 B. IlpuGop HOpManbHO (PYHKIMOHHUPYET MPU CIEAYIOLIUX
YCIIOBUSX SKCIUTyaTalliU: OTHOCUTEIHHOM BIXKHOCTH OKPYKAIOIIETO BO3JyXa [0
98%; Temmeparype okpyxkatoiieit cpeanl ot 0 10 +50°C.
[ToTpebienue npubdopa cocTaBisieT okojio 16 BT npu HanpspKeHUs MUTaHUS
12 B. Macca xomruiekra npubopa — 7,4 Kr; rabapuThl myJjbTa KOHTPOJS M CUTHA-
muzaiun —  160X74X43 MM, saekTpoHHOro Onoka— 336X215X54 M.
[To pesynpTaTaM HMCHBITAHWM, WCIIOJIB30BAaHUE MPHUOOpa NACT 3HAYUTEIBHBIA (-
(deKT, Tak KaKk UCKIII0YAaeT HEOOXOJUMOCTh B JIOTIOJIHUTEIILHOM pabodeM — cesijib-
IIMKE, TIOBBIIIAET KA4ye€CTBO IIOCEBA M COKpamaer 3arparel Tpylaa Ha 33%.
W3 nmpuBeeHHBIX BBIIIIE MAaTEPUAJIOB CJIEIYET, YTO CYIIECTBYIOIIHE (HOTOIIEKTPHU-
YeCcKHUe JaTYMKU BbICeBAa HE 00JIalal0T CBOMCTBOM HM30MPATEIBLHOCTU IO OTHOIIIE-
HUIO K CEMEHaM M yJOOpEHUsM M pabOTalOT Ha MPHUHIIMIIE PETUCTPAIIMU BCETO Ce-
MEHHOTO MOTOKA B CEMSITIPOBOaX WM COITHUKAX. JTO OMPELNsieT HE0OX0IUMOCTh
MPUMEHEHUST HECKOJIBKUX (hOTORJIEMEHTOB, CIIEHATBHOTO (POPMHUPOBAHUS CBETOBO-
ro Jy4a, YCTAHOBKY JIaTYMKOB Ha CESUIKaX C COBMEIICHHBIM BHICEBOM TOJBKO B TO-
TOKE CeMsH (Ha BBIXOJI€ BHICEBAIOIIETO almnapara) ¥ yMEHBIIICHUE BHYTPEHHETO T0-
NEPEYHOTO CEUEHMs] Ha yYaCTKE YCTAHOBKHM JATYMKOB, a TAaKXKE paziMuue KOH-

CTPYKLMM JaTYUKOB [T PETUCTPALMUA MEIKUX U KPYITHBIX CEMSIH.
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B BHUMe pazpabotana KOHCTPYKIUS (POTOIIEKTPUUECKOTO JaTUHKa, pado-
TAIONIEr0 HA MPUHIIUIE PETUCTPAIIMU YaCTH 3€PHOBOTO MOTOKA MPHU MPsIMOM HEHa-
PaBJICHHOM OCBELIEHUU YYBCTBHUTEIILHOIO 3JIeMEHTa, 0e3 crenralbHoro (hopmu-
pPOBaHUS CBETOBOTO MOTOKA. J[ATYMK COCTOWT M3 MCTOYHHKA CBETA M (DOTOICKTPH-
YECKOr0 YyBCTBUTEIBHOTO AJIEMEHTA. Perucrpanus rmoToka 3epHa MPOU3BOJIUTCS 3a
CYeT OCJIa0JICHHs OTAEIbHBIMU 3€PHAMHU CBETOBOI'O MOTOKA, HAMPABIEHHOTO Ha (o-
TORJIEMEHT.

YyuthiBas, 4To I OOJIBIIMHCTBA 3€PHOO0OOBBIX KYJIbTYp 00JIaCTh MOTJIO-
IIEHUSI U OTPaXEHUSI B OCHOBHOM COOTBETCTBYET BUAMMOMN U OJM3K0M MHppakpac-
HOM 00JIaCTH CIIEKTpa, B KAYECTBE UYBCTBUTEIBHOIO JIEMEHTA UCIOJIb30BaH repMa-
HueBbl poromanon DJI-1, MakCUMyM CHEKTPAJIbHONW XapaKTEPUCTHUKUA KOTOPOTO
pacrojioxkeH B OJu3Kkod MH(pakpacHO! 00JacTH, MPUMEPHO MPU JIJIMHE BOJHBI 1
1,5 mxMm. B cTopoHy O0ibIINUX JJIMH BOJTH HAOJIOIAE€TCS KPYTOM CIaJl YyBCTBUTEIb-
HOCTH C TPAHMIIEH OKOJIO 2 MKM.

KoHcTpyKiusi 1aTunkoB pa3zpaboTaHa MPUMEHUTEIBHO K YCTAaHOBKE Ha ce-
sike C3-3,6 ¢ AUCKOBBIMH COITHUKAMU. J[JI1 yCcTaHOBKHM JaTyrka ¢ To(ppupoBaHHO-
ro CeMsIpoOBOJa CHUMAETCS HaKOHEYHUK. CeMAMNpOBOJI KPEMUTCS K BEpXHEU 4acTu
HECYIIEro 3JIEMEHTa 5 JaTyuKa, K HUKHEH 4acTH KOTOPOro MPUBApEHA IIACTHUHA
JUTSL KpeTUIeHUs JaTyrKa B comHuke. C 0JTHOM CTOPOHBI TPYOBI KPEMUTCS JaMIIouKa
4, ¢ npyroii goroauon 3.

MITyibCHBINM JTUOMHBINA NETEKTOpP MpeoOpa3yeT MOCieN0BaTeIbHOCTh UM-
MyJILCOB B MEJJICHHO MeHstoueecs HanpsikeHrue. C BBIXOJHOTO KOHJIEHCAaTopa Jie-
TEKTOpa HAMNPSHKEHUE MOCTYMaeT Ha TPAH3UCTOPHBIN KIIIOY C 3aJaHHBIM MOPOTrOM
cpabaTbIiBaHus. B KOJIEKTOPHYIO IENb TPAH3UCTOPHOTO KJTI0Ya BKIIFOYEHA 0OMOTKA

peic, KOTOPOC KOMMYTHUPYET LCIIN CUTHAJIbHBIX JIAMITIOYCK Ha ITYJIbTC KOHTPOJIA.
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Pucynok 7.6 — ®OTO3NEKTPUUECKUI JATYMK YCTPOMCTBA JJIsI KOHTPOJIS pa-
ooteI cesuiku C3 — 3,6:

a — KOHCTPYKIUSA JaTYHKA, 0— IMPUHOUITHAJIbHAA CXEMa JaTYHKaA.

Takum 00pa3om, MpU MOCTYIUIEHUH HMMIYJbCAa C BbIXOAA MOJKIIOUYEHHOIO
NaTYMKa KOHJIEHCATOp, YCTAaHOBJICHHBIM Ha BXOJE TPaH3UCTOPHOIO KIKOYa, MOA3a-
psKaeTcs, yAep:KUBas K04 B HACBILIEHHOM COCTOssHUM. [Ipy 3TOM pene B KOoJUek-
TOPHOW LEMMU KJII0Ya BKIFOUYEHO, & KOHTAKThI peJie, KOMMYTUPYIOIIUE LIETb BKIOYE-
HUsI CUTHAJIBHBIX JIaMII U 3ByKOBOI'O CUTHAJIA, PA3OMKHYTHI.

[Tpu paboTte arperata Ha MOCEBE PA3TUYHBIX KYJIbTYp U C pa3HBIMU HOPMaMH
BbICEBA 3HAUYEHUE YACTOTHI CJIEJIOBAHMS UMIYJIbCOB C BBIXOJA AATYUKOB OYIET KO-
nebaThCsl. YUUTBIBas 3TO, TOPOT CpadaThIBaHUS TPAH3UCTOPHOTO KITFOYA BHIOpAH W3
pacyeTa HaMMEHbIIEH BO3MOXKHOM YacTOTHI CJIEJOBAaHUSI UMITYJIbCOB. Takum oOpa-
30M, MpuU pabOTe CHUCTEMa HE HYXKAAETCS B KAKUX-JIUOO PYUYHBIX PEryJIHpPOBKaX.

B xanane npuBoja OnpammBarOIEero yCTPOMCTBA UMITYJIbC C YCHIIUTENS I0-
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CTyIaeT Ha BX0JA (pOpMHUpPOBATENS C OPOTOBBIM YCTPOMCTBOM, IPUHLIUI AEHCTBHS
KOTOpPOTO aHAJIOTMYEH BBIIICTPUBEAEHHOMY. 3aTeM BKJIIOUEH KJIH0Y i1 (OPMHUPO-
BaHUs MMITYJIbCa JJI NIEPEKIIIOUCHHUs OIIpallMBaroLIero ycrporcrsa. IIpu noakiro-
YEHUH CIICAYIOLIEro JaT4hKa UK (OPMUPOBAHMS CHTHAlIa B 00OMX KaHAIaX CH-
CTEMBI IIOBTOPSIETCSL.

[Ipy BO3HMKHOBEHMM HApYILICHHs U IIPEKPALICHUMN BbICEBA CEMSH Yepe3 Ka-
KON - MO0 COIIHUK UMIYJBCHI C BBIXOJAa COOTBETCTBYIOIIETO JAaTYMKA HE MOCTY-
NalT Ha BXOJ| CXEeMbI IpeoOpa3zoBaHus. Yepe3 yCTaHOBJIEHHBIN OTPE30K BPEMEHU
KOHJICHCAaTOp Ha BBIXOAE HMIIYJBCHOTO IETEKTOpa PA3PAAUTCA, TPAH3UCTOPHBIN
KJIIOY TIEPEeNJIET B 3aKPBITOE COCTOSTHUE U KOJUIEKTOpHOE pesie obecrtountcs. Ha
IIyJIbT€ KOHTPOJIA BKIIOYAKOTCS CUTHAIBHBIE JIJAMIIOYKU HEUCIIPABHOCTH U 3BYKOBOM
CUTHAJ.

Curnanuzanus Ha MyJbTE KOHTPOJS MOCTPOEHA clieAyrolmuM oopaszoM. [pu
NpPEKpalIeHUH BbICEBA CEMSH 4epe3 KaKOoW-TMOO COIIHUMK Ha IYyJbTE KOHTPOJI
BKJIFOYAIOTCS JB€ CHUTHAJIbHBIE JIAMIIOYKW: OJIHA YKa3blBaeT Ha psija (IepeaHHid
WINA 3aHUN), K KOTOPOMY NPUHAIJICKUT NaHHBIM COIIHMK, BTOpass — Ha HOMEp

collHUKa B psiay. Kpome 3Toro, Bkiro4aercs: (KpaTKOBPEMEHHO) 3BYKOBOM CHTHAI.

7.3. Curaanu3aropbl YpOBHS CeMSIH

OnHOM M3 COCTaBHBIX yacTeil mpoOjemMbl aBTOMAaTH3alMM KOHTPOJIS Kaye-
CTBa TEXHOJOTMYECKOr0 IIpOLEcca IOCEBHBIX arperaTtoB sBISETCA pa3padOTKa
YCTPOWCTB KOHTPOJISI YPOBHS 3€pHA, B CEMEHHBIX sIMKax U 0aHkax cesnok. C ox-
HOM CTOPOHBI, IPU HE3HAYUTEIILHOM 00BbEME 3€pHa B SIIUKAX, HAPUMED I 3€p-
HOBBIX cesijlok MeHee 10% oT monHoM 3arpy3Kku, He 00eCleunBalOTCsl HOPMaJbHbIE
yCIIOBUS AJis1 paOOThI BHICEBAIOIIMX allllapaToB U, CIEIOBATENbHO, YXYAIIAETCS Ka-
4yecTBO nocesa. C Ipyrou - MpexAeBPEMEHHBIE JOTPY3KHA 3€PHOM CEMEHHBIX SIIIIH-
KOB CHIJKaIOT CMEHHYIO MPOU3BOJUTEIBLHOCTh MMOCEBHOIO arperara. Tak, nmpu CHU-

KEHUM KoJn4decTBa 3anpaBok Ha 10% pocT nmpon3BOAUTENLHOCTH MTOCEBHOTO arpe-
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rata, BKmovatomero cessiky C3-3,6, cocraBut 0,5% mnpu MexaHU3MPOBAHHOM 3a-
rpy3ke u okoJio 3% npu 3arpys3ke AIHUKOB BpyUuHYI0. B HacTosiee BpeMs sl KOH-
TPOJIsi YPOBHS 3€pHA B SIIMKaX M 0OaHKAaX MOCEBHBIX arperatoB pa3pabOTaHbl Kak
YPOBHEMEPHI YCTPOMCTBA HEMPEPHIBHOTO U3MEPEHUS YPOBHS, TAK U CUTHAJIU3ATOPbI
YPOBHSI — YCTPOMCTBA TUCKPETHOTO U3MEPEHUS YPOBHSI.

JIsi KOHTpOJIS ypOBHA 3€pHA M YAOOPEHHWI MpeUIokKEeH JIUIb OJUH THI
YpPOBHEMEPOB TIOIUIAaBKOBRIA. Ha TpakTope mepenm pabodyuM MECTOM TpPaKTOPHCTa
yCTaHaBJIMBAETCs TpyOUaTasi CTOMKA ¢ HIUTKOM, UMEIOIIMM KOJIblIa [0 YHCIy KOH-
TPOJIUPYEMBIX 00BEKTOB. Uepe3 KoJiblla MPOIMYIIEHbl HUTH, HA KOTOPHIX MOABEIIE-
Hbl mapuku. Yepes CTOiKy W Japyrue BUABI TPyOUaThIX KOMMYHHUKAIIMN Ka)Kaas
HUTH TI0JIBE/ICHA CBEPXY B CEMEHHYIO OaHKY (WJIM TYKOBBIN SIIMK, WU PE3EpBYyap)
MAalllMHbI, HABEIIEHHOW Ha TpakTop. HUTh 3akperuieHa K cnenuanbHON KPBIIIKE, Jie-
xarie B 0aHKe Ha MOBEPXHOCTH Macchl ceMsiH (ynoOpenwuit). [lpu pacxomoBanuu
CEMSIH BMECTE C UX YPOBHEM OITYCKAETCS KPBILIKA U Y€PE3 HUTh MMEPEMENIAET IIaApUK
BBepX. BenmumHa BepTUKAIBLHOTO CMEIIECHUS IIAPUKOB MOKA3bIBAET PAcXOi U ypo-
BEHb CeMsIH B OaHKaX.

YCTpoicTBO IS KOHTPOJISL YPOBHSI CEMSH Ha 3€PHOBBIX CesUIKax (PUpMbI
«nTepuerimnn Xapectep» (CIIIA) nmeer aHaTOrMYHYKO KOHCTPYKIHUIO, C TOM
Pa3HUIICH, YTO B HEM HCITOJIb30BaH B KaueCTBE MOKA3bIBAIOIIETO MprOOpa MeXaHH-
YecKuil ykazaresb nudepOsaTHOro Tuma co ctpesikoi. [IpuyuemM, Ha MpUIIETTHBIX Ce-
sutkax nudepOaaT oOparieH B CTOPOHY CEsUIbIINKA, & Ha HABECHBIX B CTOPOHY TpakK-
TOPUCTA.

KpomMme BhIlI€OnrcaHHbIX YPOBHEMEPOB, pa3pab0OTaHO HECKOJIBKO THUIIOB CHUT-
HAJM3aTOPOB YPOBHSA C €MKOCTHBIMH JaTYUKAMHU, MEMOpPaHHBIMU U (HOTOIIEKTPHU-
YECKUMHU.

B MOCKOBCKOM HHCTUTYTE€ WHYKEHEPOB CEJIbCKOXO3SMCTBEHHOIO IMPOU3BOJI-
ctBa (MUUCII) pa3zpabotan gaT4uK ypOBHS 3€pHa C MCIOIH30BAHUEM JIAMIIBI TJie-
foiero paspsiaa. IlpuHuun AedcTBUS 3aKJIIOYaeTCs B TOM, YTO MPH 3arOJIHCHUU

MCIKIJICKTPOAHOTO IMPOCTPAHCTBA AATUWKA 3CPHOM HAIIPAKCHUC HAa HCM yYMCHbIIA-
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€TCs U3-3a YBEIUYEHUs €r0 EMKOCTH, @ Ha KOHJEHCATOPE NIEPEMEHHON EMKOCTH I10-
BBIIIAETCS J0 HANPSKEHUS 3aXUTaHus TUpaTtpoHa Tieroero paspsaa (TTP). [pu
OTOM B KaXXJIbI! IOJIOKUTENBHBIA MOJIYIIEPUO] IPWIOKEHHOTO HAIPSHKEHUS Yepes
nens aHog—karog TTP mpoxoauT ummynbC TOKa, KOTOPBIN TpaHchopMupyercs: B
LENb YNPaBICHUs] TUPUCTOpPA U OTKPBIBAET €ro. B pe3ynpTaTe 3TOr0 cpadarbiBacT
pene perynsaTopa. B kadecTBe 37€KTPOIOB EMKOCTHOIO JaTYMKa MCIOJb3YETCsS Me-
TAUIMYECKUM CTEpKEHb auaMeTpoM 35 MM, mmHOW 200 MM M MeTaJUIMYECKue
CTeHKHU OyHKepa ¢ 3epHOM. TouHOCTh 3amepa 30 M.

B cucreme kontposiss CKC-1 npumeHneH MeMOpaHHbII TaTYMK YPOBHS. JaT-
YUK COCTOUT U3 MEeMOpaHbl, MPYKUHBI, PErYIUPOBOYHOIO YCTPOMCTBA BUHTOBOIO
TUIIA 1 MUKpOIIEpEKIoUareld. Bee nerany naTyMka CMOHTUPOBAHbBI B FeépMETHYE-
CKOM KOpITyC€, KOTOPBIN KPEIUTCS B SALIUKE CESIIKH.

Haxopsieecs B IMKE 36pHO OKa3bIBACT JABJICHUIO HA MEMOpaHy JaTyuKa,
KOTOpasi CBs3aHa C IUIACTUHYATON NpYXKUHOU. [IpyKrHa 110 1eficTBUEM Beca CeMsH
MpOrudaeTcss U BO3ACUCTBYET Ha KHOIKY MHMKPOBBIKIFOYATENS, KOTOPBIA CBOMMH
KOHTAKTaMH Pa3MbIKAET LENb CUrHanu3anuu. [Ipy yMeHbIIEHUN YPOBHS CEMSH CHU-
Jla UX BO3JCUCTBUS Ha MEMOpPaHy ypaBHOBELIMBAETCS >KECTKOCTBIO MPY>KUHBI, KO-
TOpasi MOCTENEHHO BhIIpsMIIseTca. KHOIIKa MUKPOBBIKIIOUATEN BO3BPAILACTCS B
HCXOJIHOE IIOJIOKEHHUE, TEM CaMbIM 3aMBbIKasl LENb BKJIIOYEHHs CUTHAJIM3aTOpa Ha
ITyJIbTE KOHTPOJIS.

[Tpu pabote Takoro AaT4yuka ¢ CEMEHaMH Pa3HbIX KYJIbTYpP, OTIUYAOIIUMHU-
Csl CBOMMH (PU3UKO-MEXaHUYECKUMHU CBOICTBAMU, a TAK)KE IIPH YCTAHOBKE JIaTYMKA
B SALIMKAX U OaHKax pa3IMYHON KOHCTPYKLIMH U eMKOCTH HEOOXOIUMO MTPOU3BOINUTD
HAaCTPOMKY 4YYyBCTBUTEIBHOCTH. Kpome 3TOro, AaT4vMk NOABEPKEH BO3ACHCTBHIO
NIBUIA U BJIATH.

B nocnennue roapl Bce 00ibIIe BHUMAHUS YAETSETCS pa3paboTKe Mo MpH-
MEHEHHUIO (POTOIIEKTPUUECKUX JATUUKOB YPOBHS ceMsiH. M3-3a OTCyTCTBUSI B HUX

MECTAJUNIMYCCKUX ITOABHKHBIX )leTaneﬁ Ha HaJACKHOCTD pa6OTBI JAaTYHUKOB HE CKa3bI-

120



BAETCS BO3ACHCTBHE 3allBNICHHOM Cpelbl U BiIaxXHOCTH. K Takum ycTponcTBam OT-
Hocurcs nmpudop «bYK», pazpaboranusiii BUCXOMowm.

B cucreme aBTomMaTnyecKkoro KOHTposis BeiceBa U ypoBHs ceMsiH CAK-BYC,
pa3pabotannoit BUMowm, Takxke npUMEHSIOTCS (OTOANEKTPUIECKUE JATYUKU YPOB-
HA. JlaTYMK COCTOUT M3 OCBETUTEINS-IAMIIOYKM HAKAJIMBAHUS U YYBCTBUTEIBHOTO

aneMenTa — ¢oroauona (puc. 7.7).
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Pucynok 7.7 - IlpunuunuanbHas cxema (hOTOIEKTPUYECKOTO JaTuhKa

YPOBHS 3€pHa.

[TpuHIMn neicTBUS YCTPOMCTBA MPU MPUMEHEHUH ero Ha cesuike C3-3,6 3a-
KJII0YaeTcs B ciaeayromieM. [Ipu 3arpykeHHOM ceMeHaMU SIIIUKE CBETOBOM MOTOK OT
nammouek JI1, 2 He momagaeT Ha YyBCTBUTENbHBIE TUIaCTUHBI GoTommomaoB DJI1,2.
DOTOIMOIBI JATYMKOB, YCTAHOBJIECHHBIX B JIBYX SIIUKAX CESUIKU, BKJIIOUYCHBI Mapali-

JIeJILHO B HIDKHEE IIIeYo 0a30BOro ACIUTENS cocTtaBHOTo Tpansucropa T1, 2. Co-
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npotuBieHne R1 monbupaercs ¢ TakuM pacueTom, 4ToObl IPHU 3aTEMHEHHBIX (POTO-
JIM0J1ax, COMPOTHUBIIEHUE KOTOPBIX IIPH 3TOM BEIUKO, TPAH3UCTOPHBIN KIFOU OBLI B
coctosiHUM HackleHus. Torna pene P1 B xomnexkropHoil nenu tpansucropos T1,2
BKJIIOYeHO. CBOoMMHU KOHTakTaMu pesne P 1 paspeiBaer nenb nuTaHus CBETOBOTO U
3BYKOBOT'O CUTHAJIM3aTOPOB.

ITpu cHUXEHHM YpOBHS CEMSH B OJHOM W3 SAIIUKOB J0 MECTa YCTAHOBKH
CBETOBOI MOTOK JaMIIOYKH MOIMAJAeT Ha YyBCTBUTEIbHYIO IIJIACTUHY COOTBETCTBY-
fouiero ()OToauoIa U €ro CONpPOTUBIIEHUE CHMKaeTcs. COCTaBHOM TPaH3UCTOp 3a-
nupaetcsi, 1 ooMoTka pene P1 obecrounBaercsi. Konraktel pene P1 3ambikarorcs,
TE€M CaMbIM MOJKJIIOYasi CUTHAJIM3ATOPbl K UCTOUYHUKY nuTanus. [Ipumenenue cxe-
MBI COCTaBHOTO TPaH3MCTOpPa MO3BOJIIET OOECHEUNUTh Ha/lEKHOE (DYHKIMOHHPOBA-
HUE YCTPOMCTBA JaXe B CIydae 3HaYUTEIbHOW 3albIEHHOCTH OKPYXAIOLIEH Cpebl,
a CJIeIOBATENIbHO, NPU BO3MOXHOM CHUKEHUHM YYyBCTBUTEIBHOCTH (DOTOIUOJIOB.
Obmotka pene Pl 3amyntupoBana kongeHcatopoM Cl 1711 UCKITIOYEHMS! JIOKHBIX
cpaOaThIBaHU MPU CIyYalHOM MPOJIETE Yepe3 JATUMK OTIEJIbHBIX CEMSH MpHU 3a-
Ipy3Ke SIIIUKOB.

VYcTaHoBKa 3alMTHBIX CTEKOJI OCBETUTENA U (POTOIMOAA 3alO0TUI0 C BHYT-
pEHHEN MOBEPXHOCTHIO METAUIMYECKON KOHCTPYKIMHU JaTuuMka oOecredyuBaeT HX
OYUCTKY OT IBbUIM U IIETYXHU MPU YMEHBIICHUU KOJIMYECTBAa 3€pHA B SLIUKE (IIPU
BBICEBE CEMSIH) 33 CUET CONPUKOCHOBEHUS C HUMH CEMSIH.

[TpumenenrneM B natumke (poTO37IEMEHTa, Yy KOTOPOTO pa3Mepbl UyBCTBHU-
TEIbHOM IMJIACTUHBI COM3MEPUMBI C pa3MepaMH CEMsSIH, TIOCTUTAETCs MOBBIIIEHHAS
TOYHOCTh cpabaTbiBaHus (0€3 ydueTa HEpaBHOMEPHOCTH YPOBHS CEMSH IO IUIOIIAIN

SITITUKA).
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