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BEJIEHUE

ABTOMaTH3aIMsl ABISETCS OCHOBOM TEXHMYECKOW IOJIMTUKU
Hameil crpanbl. OHa MIUPOKO BHEAPSETCS BO BCE OTPACIIU HApOJI-
HOTO X034HCTBAa, BKIJIIOYasl arpapHyIo.

ABTOMaTH3UPOBAaHHBIE TPOLECCHl CIIOCOOCTBYIOT KaueCTBEH-
HOMY YJIyUYIIEHUIO CEJIbCKOXO3SIMCTBEHHOIO MPOU3BOJCTBA, CTPO-
TOMY BBITIOJIHEHUIO TEXHOJIOTHYECKUX TpeOOBaHUM, COKPAIIECHUIO
HOTEPb YPOXKasl, CHIXKEHUIO PacXoJ0B roproyvero, 3¢p(HeKTuBHOMY
MCTIOJIb30BAHUIO MEXaHU3MOB.

Crnenuduka 3KCIUTyaTallud CeIbCKOXO3IHCTBEHHBIX MAalIUH
3aKJII0YaeTcsl B TOM, YTO OHM, KaK IIPAaBUJIO, HENIPEPBIBHO paboTa-
0T B U3MEHSIOIIMNXCS YCIOBUSX. ITO OOCTOSITEIBCTBO 3aTPYAHSIET
paboTy naxke cambIX KBaTH(PHUIMPOBAHHBIX CHEIHAIUCTOB, IO-
CKOJIbKY JIeJIaeT HEBO3MOXKHBIM TOUYHBIH ydeT Harpy3ok Ha pabo-
Yre OpraHbl MallMH ¥ BHIOOP ONTHMAaJIbHOH CKOPOCTH B 3aBHCH-
MOCTH OT HHUX.

OnHako TakWe 3a/aud JIETKO peIIaloTcsi Onaromapsi BHeIpe-
HUIO aBTOMAaTHYECKUX YCTPOMCTB. B cOOTBETCTBMM C mOCTaBJIEH-
HBIMHU 33/1a4aMH MOXHO TOYHO yCTaHABJIMBATh CKOPOCTH IBHIKE-
HUS WIM TOJIEPKUBATh €€ IOCTOSHHOW INpH H3MEHSIoIIencs
Harpy3ke, BBIOMpATh PEXHM pPAaOOTHI ¢ HAWNMEHBIIMM DPACXOJ0M
rOproYero, MoJIepKUBaTh TpeOyeMmyro TIIyOuHYy OOpaOOTKH WU
BBICOTY Cpe3a IpU W3MEHEHHH peibeda MECTHOCTH, TpemyIpe-
KJIaTh MEPETPY3KU U MOJIOMKH MEXAaHHU3MOB.

HecmoTpst Ha 3HauYmMTENBbHBIE MPOOJIEMBI, B 007aCTH aBTOMa-
TU3AIUHN CEIIbCKOXO3HCTBEHHOTO MPOM3BOJICTBA HAMETUIIACH TI0-
JoXUTeNbHas AUHamuKa. [Ipexnae Bcero, 3To Kacaercsi CTaluo-
HApHBIX TPOIIECCOB B INTHUIEBOJICTBE, KOPMOIPUTOTOBICHNH, TI0O-
ciey0opoyHoit 00paOOTKHM 3€pHa, PACTEHHEBOJACTBA 3aKPBITOTO
TpyHTa.

ABToMaTH3alys MOOWJIBHBIX IIPOLIECCOB OoJiee CIOXKHA B
TEXHUYECKOM OTHOIIIEHHH, HO BO3MOKHa. Hampumep, pa3pabora-
HBI YCTPOWCTBA AJISl BOXKJICHHS TPAKTOpa M IPYTHX CEbX03MAIINH
10 JUTMHE TOHA, a TaKXKe JUTsl pEeryJIMPOBaHMs MX PadOYMX OpraHoB



B BEPTUKAJIBHOW IUIOCKOCTU (BBICOTA cpe3a, TIIyOMHA IaxXOThl).
Kpome Toro, aBromatu3upoBaHbl TaKue€ TEXHOJIOTMYECKHE IPO-
LIECChI, KaK PETYJIUPOBAHUE 3arpy3Ku pabodnx OpraHoB 3epHOYOO-
pouHoro komoOaitHa, 0OpaOOTKa NPUCTBOJBHBIX IOJOC B  ca-
Jax u Jip.

Byayume ciennanucTsl HHKEHEPHOTO HANPABICHUS TOJKHBI
MOJIYYUTh 3HaHUS B O0JACTH TEXHOJOTHHU IPOM3BOJICTBA, pa30u-
paTbCsi B MEXAHUYECKHX, JJICKTPUYECKUX, TUIPABIUYECKUX MU
IMHEBMATUYECKUX YCTPOMCTBAX aBTOMATHKU, YMETh YUTATh MPUH-
LUITHAIbHBIE CXEMbl U UMETh HaBBIKU MPAaBUIBHOW SKCILTyaTalluu
ABTOMATHUYECKUX CHUCTEM.

HeoOxonuMocTh u3y4deHHs] CpeICTB aBTOMATU3allMM, BO3-
MOXHOCTh QJIbTE€PHATUBHOIO IMOJX0Ja K PEHICHUI0 KOHKPETHBIX
3a/1a4 00yCIIOBUJIN HAMMMCAHUE TaHHOTO Y4eOHOT0 ocoOus.



1 OCHOBHBIE ITOHATHUA, OITPEAEJEHUA U
KIIACCUOUKAIIUAABTOMATUYECKUX CUCTEM

Ecnn kakoit-nu0o oObeKT (MalllMHa, arperatr Wik YCTaHOBKA)
MIpHU JICWCTBUU HA HErO BHEUIHEH cpelbl (BO3MYILAIOIIUX BO3CH-
CTBUI) caMm 1o cebe obecreynBaeT MPaBUIBHOE BBIMTOJIHEHUE TEX-
HOJIOTUYECKOTO Tpoliecca, TO TaKO 0ObEKT HE HYKIAeTCs B CIie-
LHUalbHOM perynupoBaHuu. Hampumep, mpu M3MEHEHUM BBICOTHI
Mojayu BOJbI (BO3MYLIAIOUIETO BO3JEHCTBHUSI) MPOU3BOAUTEIb-
HOCTH IIOPIIHEBOI'O HAcOCa OCTAETCS HEM3MEHHOM (IIpU MOCTOSH-
HOM 4YHCIIe KaYaHUW U MPH MOCTOSHHOM BEIMYMHE X012 TOPIIHS),
HUKAKOTO PETyJIMPOBAHUA Ul MOAJAEPKAHUS €r0 MPOU3BOIUTENb-
HOCTH He TpelyeTcs.

[Ipun Bo3pacTaHuM Harpy3ku (BO3MYLIAlOIIEEe BO3JEHCTBUE)
KpPYTSIIUNA MOMEHT, pa3BUBaeMbIii CHHXPOHHBIM JBUTATEJIEM, BO3-
pacraet (B CHITy CBOMCTB ABHTraTelsi), ooecreurnBas HeOOXOAMMYIO
CKOpOCTh BpaieHuss. CUHXPOHHBIM 3JEKTPOJBUTATEIh TaKXKEe HE
HY)KIAeTCsl B CHEUUAIBHBIX yCTPOHCTBAaX JJISi TOTO, YTOOBI IMOJ-
JepKUBATh CBOIO CKOPOCTH BpallleHUs NMPU HEU3MEHHOM 4acToTe
TOKa.

OnHako TakuxX 0OBEKTOB, HE TPEOYIOIIUX PEryJIUpPOBaHUS IS
HOpMaJbHOW paboThl, HEMHOro. MHOIrMe€ MalllMHBI, arperarbl U
YCTaHOBKHM HE MOTYT NOJACPKHUBATh 3aJaHHBI UM PEKUM U Tpe-
OYIOT peryJIMpoBaHus, T. €. CHEIHAIBHOr0 BO3/eicTBUs. Panbiie,
KOT'Jla MalIMHbI U arperatbl ObUIM TUXOXOJHBIMU M MPOLIECCHI U3-
MEHSUINCh MEJUIEHHO, (DYHKIIMH PEryJupOBaHUs BBINOIHSII YEJo-
Bek. Tenepp, KOr/la MalIMHbI CTAINU OBICTPOXOAHBIMH U MPOLIECCHI
B arperarax M3MEHSIOTCS ¢ OOJbIIel CKOPOCThIO, YETIOBEK YXKE HE
B COCTOSIHUM 00ecrneyuTh HeoOXoAuMOM ckopocTu aeiictBus. Ilo-
ATOMY JUISl TTOAJIEP’KaHUS 33JaHHOTO YPOBHS PETYJIUPYEMOro Ima-
paMeTpa WM A €ro U3MEHEHUs 10 33/laHHOMY 3aKOHY pa3pabo-
TaHbI ClIelMaIbHbIE aBTOMAaTHYECKHE YCTPOICTBA.

Takum 06pazom, 00beKmMoM Ynpasienus Ul pe2yiuposanus
HA3b18a0OM MOM 00bEKm, KOMOPblll NOOJEHCUM YPAGLEHUIO ULU
pecyiupoganuio. ITO  MOXKET  OBITh  MallWHa,  arperar
WM YCTaHOBKA.



Yupagpisiemblii 00b€KT — 3TO COBOKYITHOCTH CPEJICTB, OCY-
HIECTBIISAIONIMX TEXHOJIOTMYeCKUi mpouecc. B mocneanee Bpems
0oJI 0OBEKTOM yIPABIICHUS TOHUMAIOT ¥ OUOJIOTHYECKUE OOBEKTHI
(k1eTka, pacTeHue, OTIEelbHbIE OpPraHbl, KUBOTHOE, YEJIOBEK) U
conuanbHbIe 00BEKTHI (3aBOJ, (habpuKa, COBXO03).

ABTOMaTHUYECKOE yMpPaBIECHUE — ATO YIPABIIEHUE, OCYIIECTB-
JsieMO€ TIPU TIOMOINU CIEIUAIBHON ammapaTypsl, 0e3 Hemocpe-
CTBEHHOT'O y4aCTHs YEJIOBEKa.

ABTOMATHYECKUM YMPABISIONIAM YCTPOHCTBOM HAa3bIBAIOT
Takoe YCTPOMHCTBO, KOTOPOE OCYIIECTBISIET BO3JCHCTBUE HA 00b-
€KT, COOTBETCTBYIOIICE 33JaHHOMY 3aKOHY (QJITOPHTMY YIIpaBlie-
HUS).

B 0Oe30ameHHOl aBTOMATHYECKOH BOJOKAYKEe aBTOMATHYC-
CKHUM YIIPaBJISIIOIIMM YCTPOWCTBOM SIBJISIFOTCSI peJie J1aBlIeHUS,
YCTaHOBJICHHOE Ha HAIMOPHOM 0akKe, U MarHUTHBIA yCKaTelb, KO-
TOpbIE OCYIIECTBISIOT MMyCK U OCTAHOBKY 3sekTpoasuratens. [Ipu
MOBBIIICHUY JABJICHHUS B HAIIOPHOM Oake pesie JaBJICHUS Pa3Mbl-
KaeT LleMb BTATHBAIOLICH KaTYIIKW MarHUTHOTO IycKarens, KOTO-
pBIiA, B CBOIO OYEPElb, OTKIIOYACT JIJICKTPOJBHUTATEb OT CETH.
[Ipu mOCTHKEHUM HUKHETO NAaBICHHS peJie JaBIIEHUs BKIIIOYAET
MarHUTHBIN ITyCKaTeIh W JJICKTPOJBHUTaTe)Ib HAYMHACT BPAIaTh
HAacoc, KOTOPBIN HAKaYMBAET BOJY B HATIOPHBIA Oax.

Cucmemoui asmomamuueckozo ynpasnenus (CAY) nasvieaem-
€5l COBOKYNHOCMb YNPABIAEMO20 00beKkma U agmomamuiecKo2o
VIPABNAIOWe20 YCMPOUCMEd, 83aUMO0eticm8YIoOuuUx mexcoy coboti
u obecneyusarOWuUx 8bINOJIHEeHUe 3A0AHHO20 3aKOHA YNPABTIeHUSL.

Ecnmn B 00bekTe HEOOXOIUMO TOIEP)KUBATH 3HAYECHUE OJTHO-
rO WJIA HECKOJBKHUX MapaMeTPOB B 3aJIaHHBIX Mpejenax uin odec-
MeYNBATh U3MEHEHUE ITHX [MAPAMETPOB B COOTBETCTBHH C OIPEJIe-
JIEHHBIMU 3aKOHAMH, €r0 Ha3bIBAIOT OOBEKTOM pPEryJIUpPOBaHUS, a
TTOJIISKAIUH PEryIUPOBAHUIO TTapaMETP — PETYITHPYEMBIM.

ABTOMAaTHYECKHMM PEryJsATOPOM HA3BIBAIOT YCTPOMCTBO,
o0ecreunBaroIIee aBTOMAaTUYECKOE BBIMOJIHEHUE MPEINUCAaHHOTO
3aKOHA PETyJIMPOBAaHUS 0€3 yJacTHs YeIOBeKa.



Cucmema asemomamuueckoco pecynupoganus (CAP) — coso-
KYNHOCMb 00beKma pe2yiuposanuss U agmoMamuiecKko2o pezyis-
mopa, 63aumMo0elucmeyouux mexncoy coool u 0becnevusarouux
8bINOIHEHUE 3A0AHHO20 3AKOHA Pe2yIUPOBAHUSL.

B kadecTBe mpuMepa aBTOMATHUYECKOTO PEryJsaTopa MOXKHO
MIPUBECTH aBTOMATHUYECKUU PETYJSATOP CKOPOCTH BpallleHHs Baja
JIBUTATEeNsl BHYTPEHHETO cropaHus (pucyHok 1.1).

L{eHTpOOEKHBIH PEryNsATOp CBA3aH C BajJoM JaBurarens. Eciou
Harpy3ka (Bo3MyILAIOLIEe BO3/IEHCTBIE) HAa BAly IBUraTes BO3-
pocia, CKOpOCTh €ro BpalleHus cHikaercs. Clie1oBaTeNbHO, LeH-
TPOOEKHBIN perynarop OyaeT Bpamarhscs MeuieHHee. B pesynbra
T€ ATOTO PETYIATOP, ACUCTBYS Ha TOIUIMBHBIN HACOC Yepe3 30JI0T-
HUK ¥ MacCJISTHBI CEPBOMOTOP, YBEJIIMYHT NI0ady TOTLJIMBA PETy-
JTUpYIOLee BO3ICHCTBUE) B IBUTATENh, U CKOPOCTh BPAIICHUSI €T0

Bayia BO3pacTeT. PerynmpoBanue mpeKpaTHTCs, KOT/1a CKOPOCTh
BpallleHHUs Bajia IBUraTellsd BEPHETCS K MEpBOHAYATBLHOMY 3HAYE-
Huto. Crie1oBaTeNbHO, TaHHBIN PEryJIATOp 00ECTIEUHT MO IepIKa-
HUE CKOPOCTHU BpallleHHUs Bajia ABUTATENs B 3a/IaHHBIX IIpe/enax.
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Pucynok 1.1 — ABTOMaTHYECKHIA PETYIATOP CKOPOCTH BpAIIEHHUS Bajia
JIBUTATeJIsl BHYTPEHHETO CrOPaHUsl aCTaTUUYECKOI0 TUIIA ¢ THAPABINYECKUM
30JI0THUKOM M CEPBOMOTOPOM



[IpaBuabHOE MpOTEKAHUE TEXHOJIOTUYECKOTO Ipolecca Xa-
paKTepU3yeTCcsl BHIIOJHEHUEM HEKOTOPBIX YCIOBUH, MPUBOISIIIX
K BBIINIOJIHEHUIO IIOCTABJICHHOMU Iiepes HUM uenu. s xapakrepu-
CTHKH 3TUX YCJIIOBHUI BBEJICHO TOHATHE «ITOPUTM (DYHKIIMOHUPO-
BaHUA».

Aneopummom  PYHKYUOHUPOBAHUSI  HA3BIBAEMCS  COBOKYN-
HOCMb NPeOnUCanull, 8e0VUUX K NPABUILHOMY BbINOJIHEHUIO MeX-
HOJO2UYeCKo20 npoyecca.

JUia nBurarens BHyTPEHHETO CrOpaHus ¢ LEHTPOOEKHBIM pe-
TYJIITOPOM CKOPOCTH BpaIlleHHsI Bajia IMPABHILHOE MPOTEKAHUE
TEXHUYECKOTO Tpoliecca OyAeT MPOWCXOMUThH TPH IMOACPKAHUN
OIPEJICIICHHOW CKOPOCTH €r0 BpAIICHUS, aJrOPUTMOM (YHKIIHO-
HUPOBAHUA IJIA STOU CHUCTEMEI SIBIISIETCS Tpe6yeMa$I 3aBUCUMOCTH
CKOpOCTH BpAIICHUs BaJia IBUTATEINS OT €r0 Harpy3KHU.

Anroput™ (QYHKIMOHHPOBAHHS MOXET OBITH BBIPAXKEH CIIO-
Bamu, popmynamu, TabmuramMu win rpagukamu. Eciu cKopocTb
BpalICHUA BaJla ABUTATCIIA NOJKHA, HAIIPUMCEP, OCTAaBAaTbCA HCU3-
MEHHOU NpH JIF000H Harpys3Kke, 3TOT alTOPUTM MOXKET OBITh 3aIlu-
CaH CJICIYIOIIUM 00pa3oM:

n = const.

I'padnuecku anroput™M QYHKIMOHUPOBAHUSA ISl JAHHOTO

cityyast u300paxkeH Ha pucyHke 1.2.

n
Mu

0,5 1 1,5M
Mn

Pucynoxk 1.2 — Anroput™ (GyHKIMOHHPOBAHUS
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I[HSI TOr0 YTOOBI TEXHHUYECKAST CHCTEMA BBIIOJIHSIIA npearmn-
CaHHBIM el aJropuT™M (QYHKLUHOHMPOBAaHUS, HEOO0X0oauMo (JUIs
OOJIBIIMHCTBA CHCTEM) OKa3blBaTh HA HEE CIEIMAIBHO OPraHU30-
BaHHbIE BO3/ICIICTBUS U3BHE.

Aneopumm ynpaenenus — cOB0KYNHOCMb Npeonucanuii, onpe-
0enAWUX XAPAKMep Op2aHU308AHHBIX 6030€liCEUll U36HEe HA
ynpasnaemviti 06vekm. Kak Ha3bplBaloOCh BBIIIE, Bal JBUraTENd
BHYTPEHHEI'0 CrOpaHMs NpPU HM3MEHEHUM Harpy3KH BpallaeTcs C
HEM3MEHHOIH CKOPOCTBIO, HO JJISl TOI0 HEOOXOAMMO, YTOOBI pery-
JSTOP CKOPOCTHU BpAILEHUS OCYIIECTBUIJI OPraHU30BAHHOE BO3/EH-
CTBUE Ha PETyJUPYEeMbIi OOBEKT M3BHE, T. €. M3MEHWI IoJady
tormuBa. Ha pucynke 1.3 rpadudecku mokasaH alropuTM ymnpas-
JICHUA [JIA ABUTATCJIA BHYTPCHHCETO CropaHus. ITonsarue yipaBJic-
HUS SBISIETCSA JIOCTATOYHO LIMPOKUM M OOIIMM, IIO3TOMY €ro OT-
HOCAT K TCXHUYCCKUM, OMOJIOTHYECKUMH U Apyrum 00BEKTAM.

G=f(Mm)

Pucynox 1.3 — Anroputm ynpasieHuns JUIs ABATATEIS] BHYTPEHHETO CrOpaHUs
(3aBHCHMOCTH 110/1a4¥ TOIUIMBA OT Harpy3KH Ha Bairy):

G — pacxon TorMBa; M — Kpy TSI MOMEHT JBUTATENS

VYrpaBiieHue MOXeT ObITh PYYHBIM U aBTOMaTHYECKUM, OCY-
LIECTBIIIEMBIM CIIELUAIIBHBIM aBTOMAaTHYECKUM  YIPABISIOLIUM
YCTPOWCTBOM.

Ha ocHOBaHWM NpPUBEACHHBIX BBILIIE ONpPEACNCHHH 00X
TEPMHUHOB MOXXHO OaThb IMOHATHC aBTOMATUKH KaK OTpacC/Iki HAYKH.

ABTOMATHKOH Ha3vleaemcs Ompaciv HAYKU U MexXHUKU,
0XBAMbIEAIOWAS MEOPUIO U NPUHYUNBL NOCMPOEHUS CUCTIEM
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VIPAGIeHUss MeXHUYeCKUMU NPoyeccamu, 0eticmayiowmux o6e3 Heno-
CPEeOCmMBEeHHO20 YYACMUsL Yel08eKd.

[Tox aBTOMaTM3auMel IMOHUMAKOT NPUMEHEHUE METOJIOB M
CpPEACTB aBTOMATUKHU ISl MPEBpallleHUs HEAaBTOMATHUUYECKHUX Ma-
LIWH, arperaToB, MPOIECCOB B aBTOMaTU3UPOBAHHEIE.

Knaccudukanus Bo3aerictBuit. OCHOBHBIM NPU3HAKOM aBTO-
MaTHUYECKOI0 YIPaBJICHUS SIBISETCS HAIMYUE CIICHUATBHO OpTraHu-
30BaHHBIX BO3JCHCTBHUI, OKa3bIBAEMbIX YIPABIAIOIIUM YCTPOM-
CTBOM Ha YympaBisieMbli 00bekT. Ha pucynke 1.4 mnokasansl
CTPYKTYPHBIE CXEMbl BHYTPEHHETO BO3JCHCTBUS Ha OOBEKT M Ha
CHUCTEMY aBTOMAaTHYECKOrO ympaBiieHHs. B aBToMaTmyeckux cu-
CTEMax BO3/IEHCTBUS OJHUX 3JEMEHTOB Ha JPYrue OCYyIIECTBIISET-
cs, KaK TpaBWIO, HaIpaBJICHUE OJHOCTOPOHHErO JIEUCTBHS.
Hamnpasnenue Bo31elicTBHI yKa3aHO HA CXEMaX CTPEJIKaMHU.

y X
ag—>{ b == B =

6 Xo y U X
[———r A ] B — B —
Xo X
8 A —— B

1 oc

Pucynok 1.4 — CTpyKTypHBIE CXEMBI:

a — HeaBTOMaTH3MPOBaHHOE YCTPOHCTBO; O — aBTOMAaTHU3MPOBAHHOE yCTPONCTBO,
C Pa30MKHYTOH LIETIBI0 BO3JICHCTBHUN (LIUKJIMYECKHE): B — ABTOMAaTU3NPOBAHHOE
YCTPOMCTBO € 3aMKHYTOM LIENIbIO BO3JIEHCTBUE;

A — ynpassioniee ycTpoHCTBO (IporpaMma paboTsl 3aMKCHPOBaHa Ha
AIIEMEHTaX MaMsTH); b — opran ynpasieHus (MCIIOJHUTEIBHbIA OpraH),
OCYIIECTBIISIOIINH IyCK. PETYJIMPOBaHHE K OCTAHOBKY 00BEKTa;

B — ynipaBnsiemMblit 00b€KT; ¥ — BXOZHOE BO3JEHCTBHE HA OpraH YIPaBJICHHS;
Xy — BXOJIHOE BO3/ieiicTBIE Ha 00BEKT; X — BBIXOJJHOE BO3/IeiicTBIE O0OBEKTa Ha
BHEIIHIOW cpeny (peryiaupyemslii mapamerp); OC — oOpaTHas CBsI3b 00bEKTa C
YIPaBIAIOUUM yCTPOUCTBOM
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BHyTpeHHMMM BO3IE€MCTBUSAMHU Ha3bIBAIOT BO3ACUCTBUS, OKa-
3bIBA€MbI€ OTJEJIbHBIMU YacTAMU aBTOMATUYECKOM CUCTEMBI (ee
3JIEMEHTaMM) JIpyr Ha Jpyra, Hanpumep, BoszaeilictBue U oprana
ynpaBienuss b Ha o0bekT B (pucyHok 1.4, a), Bo3zaeciicTBue ¥V
YIPaBJIAIONIETO YCTpoiicTBAa A HA 00beKT B (pucyHok 1.4, 6) unu
BO3/ICHCTBUE BBIXOJHOIO mMapamerpa X o0beKkTa B Ha yIpaBisio-
mee ycTpoiictBo A (obpatHas cBsizp) mo menu OC (PUCYHOK
1.4, 6).

VYhpapnsomuM — BO3JCHCTBUEM  HA3bIBAIOT  BO3JCHCTBUE
YIPaBJIAIOLIET0 YCTPOMCTBA Ha yIpaBiisieMblii 00bEKT, HEOOXO0AU-
MO€ ISl BBINOJIHEHHUS] OCHOBHOI'O Ha3HaueHus cuctembl. Ha pu-
CYHKe 3T0 Bo3zelcTBue obo3naueno OC.

KoHTpoJsbHOEe BO31eHCTBHE — 3TO BO3JCHUCTBUE, IIepeaaBae-
MO€ YIpaBIISAIOLUIEMY YCTPOWCTBY OT ympaBisemMoro o0bekTa. Ha
pucyske 1.5 oHo o6o3HaueHo X no nenu oOpatHoit cBsizu OC, a
COBOKYITHOCTb YIPAaBJISIOIIUX BO3/eHcTBUIA V' ¢ BHemHUMHU Xo 00-
pa3yeT CHUCTEMY BXOJHBIX BO3JICHCTBUI YIIPaBIsEMOTr0 OOBEKTA.
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Pucynok 1.5 — CtpykTypHas cxeMa aBTOMaTH4eCKOT0 yCTPOHCTBA
C 3aMKHYTOM LIENbIO BO3JEHCTBUS:

A — yripaBJsolniee ycTpoicTBo; B — ynpasisemblit 00beKT; Xy — BXOZHOE
IUTaHUupyeMoe BozzelcTeue; U — ynpasisiolee Bo3aeicTBre; X — BEIXOJHOE
IUTaHUPyEeMOE BO3JeHcTBUE; [, — BXOAHOE HEIIIaHUPYEMOe BO3/IEHCTBHE
OT BHEIIHEH cpefibl; £ — BEIXOJJHOE HEIUTAHUPYEMOe BO3/IeiCTBIE Ha Cpely;
OC — oOpaTtHas CBs3b
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BxomHpiM BO3IEUCTBHEM HA3BIBAIOT BO3ACUCTBHE Ha BXOJ
YIPaBISIIOIIEr0 yCTPOMCTBA WM yHpaBisieMoro oowsekra. Ha pu-
cynke 1.4 ono ob6o3naueHo Xy, a Ha pucyHke 1.4 u 1.5 aBnsercs
COBOKYITHOCTBIO BHEUIHETO IUIAHUPYEMOT'O BO3AEHCTBUSA Xy U KOH-
TpOJBHOTO Bo3aeicTBUS X yepe3 kaHan OC.

BuyTpeHHHE BO3IENCTBUSA pa3leAOT Ha yIPAaBIAIONINE, KOH-
TPOJIbHBIE U BBIXOJIHBIE.

BbIXOOHBIMI BO3IECHCTBUAMH HA3bIBAIOT BO3JEHCTBUS, BbIAA-
BaE€MbI€ YIIPABJIAIOIIMM YCTPOMCTBOM WJIM YIIPaBIISIEMBIM OOBEK-
TOM Ha UX BbIXoze. I yIpaBIISIOIIEr0 yCTPOMCTBA BBIXOAHBIM
BO3/ICHCTBUEM SIBIISCTCS YIPABIISIONIEE, a Ui YIPABISIEMOTO 00b-
€KTa KOHTPOJIbHOE BO3/elcTBHE X.

KpoMe BHYTpEeHHHMX BO3JAEHCTBHM MEXAY YIPABISIOMINM
YCTPOHCTBOM A M yNpaBiseMbIM OOBEKTOM B, CyIIECTBYIOT €lle
BHemIHHE Bo3ackcTBusa Ha CAY, a Taxke Bo3ueiictBus CAY nHa
BHEIIHIOIO CpeNy.

BHemHMMHN BO3IEHCTBUSMU HA3bIBAKOT BO3JECHCTBHS, OKa3bl-
BAaEMbI€ BHELIHEW CPENO M3BHE Ha ABTOMATHUYECKYIO CHCTEMY.
Bce BHemHue BO3ICUCTBUS M XapaKTep KaXJOr0 M3 HHUX 3apaHee
IIPELYCMOTPETh TPYAHO, @ 4aCTO U HEBO3MOXKHO, M IIO3TOMY OHU
Ha3bIBAIOTCS HEIJIAHUPYEMBIMU BO3JEUCTBUSAMH. Bce Bo3aei-
CTBHUS, HMMEIOIME MECTO B aBTOMATUYECKOM CHUCTEME, M HX
HANpaBJIEHUS CXEMaTUYHO MOKa3aHbl HA pUCYHKeE 1.5.

ANTOpUTM yIpaBIIEHUSI ONPENENSIET MOBEACHUE YIPABIAEMO-
ro yCTpOWCTBA MPH BO3JIEHCTBUU €ro Ha OOBEKT, 4acTo Oe3 yuera
BIIUSHUS BHEIIHEW cpenbl. KOHTpOIbHBIE BO3IEHCTBUS yIPaBIIsie-
MOT0 OOBEKTa OINPEAEAIOTCS aAIrOPUTMOM (PYHKIIMOHUPOBAHUS U
MO3BOJISIOT € TOMOIIbI0 OOpPaTHOI CBSA3M BBINOJIHATH AITOPUTM
(GYHKIMOHUPOBAHMS U IIPU CIIy4alHbBIX BHEITHUX BO3JEHCTBUSIX.

B aBromMaTMueckMx cHCTEMax B3aUMOJIEHCTBUE MEXKIY OT-
JEJIBHBIMU YaCTSMU CUCTEM IIPOUCXOJUT IO CIIEHHATbHBIM LIEIISAM,
Y TIO3TOMY BBEICHO MOHSATHE O LIETN BO3ACHCTBHUSL.

Ilenbio BO31eiicTBUA HA3bIBAIOT IIyTh (COBOKYITHOCTD YacTel
CHUCTEMBI), IO KOTOPOMY MTPOMCXOAUT OOMEH BO3JICUCTBHI, 0OMEH
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nHpOpPMALUK MEXIy OTICIbHBIMU YacTSMU aBTOMATUYECKOM CH-
CTEMBI.

[Ipu u3ydeHum mpoleccoB mepenadn MH(POpPMAIUH C TOMO-
IIbI0 BO3JEHCTBUN, KaK BHYTPEHHHX, TaK M BHEIIHHUX, BBEIECH
TEPMUH (CUZHATL.

CursasnaoMm Ha3bIBalOT MH(OPMAIMIO, HECOMYIO BO3JeHCTBHEM
U COJIeprKallyl0 OIpeeleHHbI 00beM cBeneHuil. Hanpumep, mne-
penava no TenerpadHoil JMHUM TOYKM M THUPE, T. €. KOPOTKOIO
CHTHaJIa, Tay3bl M JJIMHHOTO CHTHaja, o3Ha4daeT OykBy — a. Cur-
HaJl nepenaeTcst GU3NYECKON BETMUYMHON, KOTOPYIO Ha3bIBAIOT HE-
cywier BennuuHOM. Ilapamerp Hecyliel BENWYMHBI, XapaKTEpU3y-
IOLMI CUTHAJI, Ha3bIBAIOT IPEACTABIIAIOIIEH BETUUYNHOMN.

1.1 Knaccudukauus aBTOMATHYECKHX CUCTEM

CucremMbl aBTOMaTUYECKOTO YIPABIEHUS SIBJISIOTCS BBICIIEH
CTYNECHBIO KOMIUJICKCHON MEXaHHM3allMd W AJIEKTPH(PHUKAINN TPO-
n3BoACTBa. [Ipn aBTOMaTH4YECKOM YyNpaBIIEHUH Yy4acTUE YeJIOBEKa
B pa0oTe yCTaHOBOK M B IPOLIECCE MX YIPABICHUS COKPAIIACTCS
0 MUHHUMYyMa. ABTOMAaTHYECKOE YIpaBJIEHUE MOXKET ObITh pa3-
JINYHBIM C YACTUYHOM WJIM C ITOJTHOW aBTOMATH3aLUEH.

ABTOMaTHUYECKHE CUCTEMbI MOYKHO KJacCU(UIMPOBATh IO
pa3HBIM IPHU3HAKAM: 10 HAa3HAYECHMIO, [0 XapaKTepy H3MEHEHMs
MIEPEMEHHBIX aNTOpUTMa (PYHKIIMOHUPOBAHUS, MO XapakTepy H3-
MEHEHHs QJITOpUTMa YIpaBJIE€HHUs, IO MPUHLUUIY BbIPAOOTKU
YIIPaBJIAIOMINX BO3CHCTBHMN.

IIo Ha3HAYEHHIO aBTOMATUYECKUE CUCTEMBI PA3ACIIAIOTCA Ha
CUCTEMBI: CUTHAJIM3ALMU, KOHTPOJIA, 3aIIUTHI, aBTOMaTHYECKOIO
pEeryaupoBaHus U aBTOMaTUYECKOTO YIIPABJICHMUS.

Cucrema aBTOMAaTHYECKOM CUTHAIM3AlMM NPU HEUCIPABHOM
WY aBapUMHOM COCTOSIHUM YCTAHOBKM aBTOMATHYECKH I10JAET
CUTHaJI (CBETOBOW MJIM 3BYKOBOM) O HEOOXOJMMOCTH BMEIIATENb-
CTBa JEKYpPHOTO MepcoHana B paboTy ycTaHoBKH. CUCTeMa CUTHa-
JU3aIMM MOXKET yKa3aTh MECTO HEHMCIIPaBHOCTHU (HEUCIpaBHBIN
3JIEMEHT) WJIM UCIPABHOCTH JEUCTBUA yCTaHOBKH. OHa Ha 00CIiy-
KUBAEMbIl OOBEKT HE JICHUCTBYET.
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B kauecTBe npumepa MOKHO IIPUBECTH CUCTEMY aBTOMaTH4Ye-
CKOM CHTHaJM3allMM MOBBIIICHUS TEMIEpaTypbl B MOJUIMITHUKAX
JIBUTATENsl BHYTPEHHETO CTOPaHUs, OCYIECTBIIIEMYIO C IOMOLIBIO
3JEKTPOKOHTAKTHBIX JIaTYMKOB TEMIIEPAaTypbl. DTU NATYUKU CIie-
JAT 3a TEMIlepaTypod MOJIIMIIHUKOB; IPU JOCTUKEHUM MAaKCH-
MajJbHOW TeMIlepaTrypbl (3apaHee YCTAaHOBJICHHOW) 3aMBIKAIOT
JJIEKTPUYECKHUE KOHTAKThI U MOJAIOT 3BYKOBOM, CBETOBOM CUTHAI
Wi 06a OJHOBPEMEHHO.

VY CTaHOBKH, UMEIOIINE TOJIBKO OJHY CUCTEMY CUTHAJIM3ALMM,
JOJKHBI 00CITy>KUBaThes oM. CrcTeMa CUTHAIM3aIMl [TOMO-
raet 00CIy)KUBAIOIIEMy ITEPCOHATY BECTH HAOIIOACHHE 32 00BEK-
TOM U OBbICTpee BBISBIATH U YCTPAHATH MOSBISIONINECS B padboTe
HEUCIIPABHOCTH.

CucremMbl aBTOMAaTUYECKOTO0 KOHTPOJIS MO3BOJISIIOT OCYIE-
CTBUTbh KOHTPOJIb HaJl COCTOSIHUEM WJIM TOJIOKEHUEM 00BbEKTa Npu
MOMOIIY TPUOOPOB YKA3BIBAIOUINX, PETUCTPUPYIOMIMX MPUOOPOB
WIM anmnaparoB, HAIPUMEp, KOHTPOJIb TEMIEPATypbl B 3€pHOXpa-
HUJMIIAX U OBOILEXPaHWJIMUIIAX, KOHTPOJb YPOBHS TOPHOYEro B
0ake, KOHTPOJIb BJIQKHOCTH MOYBHI B MapHUKaxX W Terumnax. Cu-
cTeMa aBTOMAaTHUYECKOTO0 KOHTPOJII MOXKET 00eCHeuuTh HE TOJIbKO
Ha0JII0/IEHNE 3a XO0JI0M IPOU3BOJCTBEHHOIO IMpoliecca, HO U KOH-
TPOJIb 33 Ka4YECTBOM M KOJMYECTBOM BBIITYCKa€MOH MPOAYKLUH, U
OCYIIECTBUTh HEOOXOAMMYIO aBTOMAaTHYECKYIO COPTHPOBKY IpO-
TYKUHUU.

Jnst koHTponis 3a pasmepamMu 00padaThIBaeMOM JieTajw,
Hanpumep, nuMdyemMol ek KOJIeHYaToro Baja, MPUMEHSIOT
ANEKTPOU3MEPUTENBHYIO CKOOY, OCYIIECTBISIONIYI0 KOHTPOJIb
nuametpa (pucyHok 1.6). U3mepurenbHas ckoba C 0XBaThIBaeT
nuidyemyto aerans M u kacaercs ee B JABYX TOUYKax; 3TH TOUYKU
HenoJABWKHBI. CBepXy JeTallb NMPUKUMAETCS MOJBHKHBIM IIIHH-
nenem [II1I, KOTOpbI NepenaeT pasMepsl JETalIu Ha JJIEKTpHUYe-
ckuil gatuuk /J{. [Ipu pocTrkeHHH 3alaHHOTO JuaMeTrpa nutdo-
BaHUE JIeTaJIM MPEKpaIlaeTcss 1 OHa CHUMAETCsl CO CTaHKa.

14



Pucynok 1.6 — DnexrpousmepurensHas ckoOa sl KOHTPOJIS TUaMeTpa
00pabaThIBACMOTO MJIMH/IPA:

C — ckoba; 4 — obpabarbiBaeMblil LUIUHAP; K — KapOOpyHIOBBIi
udoBaNbHBIN KPyT; /] — AaT4uK

ABTOMAaTUYECKUI KOHTPOJIb, MOJYYMBIINNA LIMPOKOE IpPUME-
HEHHUE B DHEPreTUKE, B MPOMBIILJICHHOCTH U MAaIIMHOCTPOCHUH,
HAuMHAET MPUMEHSTHCS U B CEJILCKOM XO35HCTBE.

CucremMa aBTOMATHYECKOI 3alMTHI SIBJISETCS IMIMPOKO pac-
MPOCTPAaHEHHBIM BHUJOM aBTOMAaTH3allUM, KOTOpas IMPUMEHSETCS
JUTSL TIPEOXPAHEHUsI MallliH, Y3J10B, OOBEKTOB U JIPYTUX YCTaHO-
BOK OT MOBPEXJACHUI U aBapuil. JTa 3aiuTa B HEOOXOTUMBIX CITy-
yasx MPOU3BOAUT ABTOMATHYECKOE aBApPUMHOE OTKIIIOUCHHE WIIH
MpeKpalieHue MPOU3BOACTBEHHOTO IIpolecca M TEM CaMbIM
MPEAOXPAHSIET YCTAHOBKY OT Pa3pyIICHUS.

[Ipy KOpOTKHX 3aMBIKAHUAX B AJIEKTPUUECKUX MAaIIMHAX WIH
AIEKTPUYECKUX CETAX IMPUMEHSETCS CHUCTeMa 3alllUuThl, KOTOpas
OBICTPO OTKJIIOYAET MOBPEKACHHYIO MAIIUHY WU yYCTaHOBKY OT
CETH U TEM CaMbIM OOECIIEUMBAET MPOJOHKEHHE HOPMAJILHOHN pa-
OOTHI JPYTHX HEMOBPEKICHHBIX YCTAaHOBOK. B snekTpuueckux
YCTAaHOBKAX 3alllUTa OCYIIECTBISETCS C TMTOMOIIBIO PA3IUYHBIX pe-
JIe, ¥ IOOTOMY OHA Ha3bIBAETCS PEJIEMHOM 3aILUTOM.

OcoObIif BUJT aBTOMATUYECKON 3aIlIUTHI MPEJCTaBIsET COOO0M
aBTOMaTUYeCcKas OJIOKMPOBKA (COKpAIIeHHO aBTOOJIOKMPOBKA).
DTO Takas CUCTEMa 3alIUThl, KOTOpas MPEAOTBPALIAET BO3MOXK-
HOCTh HEMPaBUJIBHBIX JIEHCTBUM W, TEM CaMBbIM, MPETyNPEKIAET
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BO3HUKHOBEHHUE MOBPEXICHHS MM aBapuu (OJIOKMPOBKA JBEpEi B
siueiike BBICOKOBOJIbTHOTO OOOpY/IOBaHUSI HE IMO3BOJISET BOWTH B
Hee JI0 TeX IOop, MO0Ka He Oy/leT OTKJIYEHO OMacHOE Ul >KU3HHU
HaIpsDKEHUe).

Ko Bcem cuctemaM aBTOMaTHUECKOM 3aIUTHI IPEABSBIISIOTCS
JIBA OCHOBHBIX TpeOOBaHUs: HA/IEKHOCTh U CBOEBPEMEHHOCTb JIeH-
crBust. Korga mporece nmpubimxaercss K TaKOMy COCTOSIHUIO, TIPU
KOTOPOM MOJKET MPOU30UTU aBapusi yCTAHOBKU WJIM MAIIUHBI, CH-
CTeMa 3aIlUTHI JI0JDKHA OE30TKAa3HO U CBOEBPEMEHHO CpaboTaTh U
MIpeI0XPaHUTh BCIO YCTAHOBKY OT pa3pyIlEHUs WINA MOBPEKICHHUS.

B nocnennee Bpems pa3paboTaHbl yCTPOKWCTBA, TO3BOJISIOIINE

ABTOMATHUYECKHU B MPOIECCE HOPMAIILHOM SKCILTyaTallly poBe-
PATH MCIPABHOCTH CUCTEMBI aBTOMATUYECKON 3allUThI, HAXOAUTh
MeCTa MOBPEXKICHHS UM CHUKCHHS €€ HaJIeKHOCTH, KPOME TOTO,
aBTOMATHUYECKas 3aluTa JI0JKHA cpaboTaTh A0 aBapUMHOIO pe-
KUMa.

CucteMbl aBTOMATHYECKOTO PETYJIHPOBAHUS IPEICTABISIOT
co00i 3aMKHYTbIE€ CUCTEMbI, AaBTOMATHUYECKHU OCYIIECTBISIOLINE
JAHHBIA 3aKOH PETYJIMPOBAHUS OJHOTO MM HECKOJIBKUX ITapamer-
poB. B ognux ciaydasx B CAP ocyuiecTBiseTcs MOJIepKaHue pe-
TYJIMPYEMOTO TapaMeTpa Ha OJHOM ypOBHE, HalpUMeEp y JBUTATeE-
751 BHYTPEHHETO CrOpaHusi, B JPyTUX CIIydasx peryJupyemblil ma-
paMeTp M3MEHSETCS B 3aBUCHMOCTH OT 3aJIaHHOTO BPEMEHH HITH OT
KaKoro-iu6o Jpyroro napamerpa.

3amMKHyTas cucTeMa o0pa3yercsi Mpu MOMOIIM OOpaTHOU CBsI-
34, 4epe3 KOTOPYIO 3HaUCHHE PEryJIMpPyeMoro rnapaMmerpa ot o0b-
€KTa MepeaaeTcs Ha JIEMEHT CPaBHEHUS.

B cucteme aBTOMaTH4eCKOro peryJiMpoBaHUs YIpPaBIIOIIee
BO3/ICHCTBUE BHIPAOATHIBACTCS B PE3yJIbTAaTe CPaBHEHUS JEHCTBHU-
TEJILHOTO 3HAYEHUs PErylupyeMoi BelnduHbl K ¢ ee mpeanucan-
HBIM 3HauyeHHeM X,. B 3aBHCHMOCTH OT pe3ysbTaToOB CpaBHEHHSI
JIeCTBUTENILHOTO 3HAYEHUS MapaMeTpa peryJupoBaHUs C 3a/aH-
HBIM 3HAYECHHEM BBIPA0ATHIBACTCS CHUTHAJ PACcCOTIIACOBAaHUS, 3HAK
U BEJIMYMHA KOTOPOTO BBI3BIBAIOT HYXHBIE JIEHCTBHSI PETyIUPYIO-
Iero opraHa.
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Bce aBromarnueckue CUCTEMBI PETYJIMPOBAHUSA IO UX CBOM-
CTBaM B YCTAaHOBHUBIIEMCSI PEKHUME MOKHO Pa3OUTh Ha JIBE IpyI-
IIBl — cmamuyeckue u acmamuieckue.

CraTn4ecKMMM CHCTEMAaMM Ha3bIBAIOTCS TAKUE, Y KOTOPBIX
OTKJIOHEHHE PETYJUPYEMOM BEIMUYMHBI OT 3a/JlaHHOTO 3HAUEHUS B
YCTAHOBUBILIEMCS PEKHUME IPONOPIUOHAIBHO BEJIMYMHE BO3MY-
LIEHMsI, BBI3BABILEIO 3TO OTKJIOHEHHE. B 3THX cucremax morpemi-
HOCTb PETYJMPOBAHMS PA3JIMYHA MPU PA3HBIX HATPY3KAX U JICKUT
B OCHOBE CaMOI'0 IIPUHIIMIIA PETYJINPOBAHHUS.

Ha pucynke 1.7 npencraBineHa cxema CTaTUYECKOTO LIEHTPO-
OEXKHOTO PEryJsITOpa CKOPOCTH BPAIICHUS JBUraTelNsi BHYTPEHHE-
ro cropanus. C yBelIMYEHHEM Harpy3Kd CKOpPOCTb BpallleHUs Baja
JIBUTATENsl CHUXKAETCS, MEHSETCSl LEHTPOOEKHasi cuiia rpy3oB, U
OHM TOJ JEUCTBUEM MPYXKUHBI U KOHUYECKOW Tapelku MpuoOIIv-
KAIOTCS K LIEHTPY, My(dTa OIyCKaeTCsl BHU3 M KOJIUYECTBO IOPIO-
Yero, M0J1aBaéMOro HaCOCOM B JIBUTATEllb, YBEJINUUBACTCS.

TOMNAMBHLIR HACOC W

Pucynok 1.7 — ABTOMaTn4eckasi cuicTeMa peryJInpoBaHus CKOPOCTH
BpAaIICHUS Bajia IBUTATENsl BHYTPEHHETO CTOPAHUS C IEHTPOOEIKHBIM
PETyAATOPOM MPSIMOTO JEHCTBUSI:

1 — Ban gBuratens; 2 — rpy3; 3 — Ipy»KuHa; 4 — KOHUYECKas TapeIIKa;
5 — Hacoc
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Ha pucynke 1.7 noka3aHa 3aBUCUMOCTb CKOPOCTH Bpalll€HUs
Bajia ABUIaTeNsl OT IPHIIOKEHHOIO K HEMY MOMEHTA IIPU CTaTH4e-
CKOM pETYJISITOPE CKOPOCTH BpaIlEHUS.

Ora XapakTepUCTHKa B TEOPUM aBTOMATHYECKOIO PETYJINpPO-
BAHMS HA3bIBACTCS CTATUYECKOM XapaKTEPUCTUKOH C ITOJIOKHU-
TEJIbHBIM CTaTU3MOM. 3JECh CIIOBO CTAaTUYECKash OTHOCUTCS KO
Bceil CAP, u OHO O3HAYaeT, YTO CUCTEMa YCTONYMBA, T. €. KaXJI0-
My 3HAQUEHUIO IPHIOKECHHOIO MOMEHTa COINPOTHUBIIEHUS K Baiy
JIBUTaTesl B YCTAHOBUBILEMCS PEXHUME COOTBETCTBYET OIpeEie-
JIEHHasi CKOpOCTh BpauieHus. C yBEIMYEHUEM KPYTAILEr0O MOMEH-
Ta CKOPOCTb BpAIIEHUsI 3aJ1a ABUTaTENsI CHUKAETCSL.

BTopsIM nIpuMeEpoOM CTaTUYECKOW CHCTEMBbI MOYKHO B3STh pe-
IYJIUpOBaHUE YPOBHA O€H3MHA B KapOIOPATOpPHOM JIBUraTelie
BHYTPEHHETO CTOPaHUS.

ABTOMaTHUYECKYIO0 CHUCTEMY CTATHUYECKOTO PEryJIHMpOBaHUS B
YCTaHOBUBILIEMCS PEKUME XAPAKTEPU3YIOT CIEAYIOLINE OCHOBHBIE
cBoiicTBa: 1) paBHOBecHE CHUCTEMbI CTATMUECKOI'O PETYJIHMPOBAHUSA
HACTYIAeT MPU Pa3JIMYHbIX 3HAUYEHUSAX PETYIUPYEMOMN BEINYUHBL;
2) KaXJ0My 3HAUEHUIO PEryJUPYeMOW BEIMYHMHBI COOTBETCTBYET
OIIPEAEIIEHHOE MOJIOKEHNE PETYJINPYIOLIEr0 OPraHa.

AcCTaTHYECKMMHM ABTOMATHYECKMMM CHCTEMaMH peryJim-
POBaHHUSI HA3BIBAIOTCSI TAKUE CHUCTEMBI, Y KOTOPBHIX MOIPELUIHOCTH
peryIMpoBaHusl B YCTAHOBUBILIEMCSI PEKUME paBHA HYJIO (B Ipe-
JiefaX 30Hbl HEUYBCTBUTEIBHOCTU DPETYJISATOPA) U HE 3aBUCUT OT
Harpy3ku oObeKTa.

Ha pucynke 1.8 npuBeneHa cxema aBTOMaTH4ECKOW CUCTEMBI
aCTaTUYECKOr0 PeryjIupoBaHuUsl ypoBHsS Bojbl B Oake. [Ipu paBeH-
CTBE MIPUTOKA U CTOKA YPOBEHb BOJIbI B OaKe HE MEHSETCS U KOH-
TaKThl CEpBOJBUTATENs Pa3oMKHYTHI. [Ipu m3menenuun pacxona Q
YPOBEHb BOJIbI B 0aKe M3MEHSETCs, MOIUIaBOK IOCPEICTBOM pblua-
ra CIBUraeT KOHTaKTHBIM pbluar ¢ €ro CpeHero MojoKeHus, Ienb
JIEKTPOABUIaTENsl 3aMbIKA€TCS, U JBUTATEIb IPUXOIUT B JABHKE-
HUE, 3aKPbIBast UM OTKPBIBAsI 3a/IBHIKKY.

Ecnn ypoBeHb BOABI M3MEHUTCS B IPYIYIO CTOPOHY, ABUIa-
TeJb HAUHET BpAallaThCs TaKXKe B MPOTHUBOIOJIOXKHYI0. [Tpu mobom
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MOJIOKEHUU 3aJBKKM PaBHOBECHE MEXKIAY MPUTOKOM U CTOKOM
HACTyIaeT BCerjaa mpu OJAHOM U ToM e Hamope H, mpu ogHoMm u
TOM K€ YPOBHE.
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Pucynok 1.8 — Cxema aBTOMaTHYECKOH CHCTEMBI aCTaTHYECKOTO
peryJiupoBaHUs YPOBHS BOJIBI

—

JIrobast acratuyeckasi CUCTEMAa B YCTAaHOBMBILEMCS PEXHUME
obiajaeT CieAyIOUMMU CBoMcTBaMH: 1) paBHOBecHE CHCTEMBI
HACTylaeT BCEra IIPU OJHOM M TOM K€ 3HAYCHUU PEryJINpyeMOu
BEJIMYMHBI (B Ipeienax 30Hbl HEUYBCTBUTEIBHOCTH); 2) peryiu-
pYIOLIMH OpraH Npu OAHOM M TOM JK€ 3HAYEHUM DPETYIHPYEMOM
BEJIMYUHBI MOYKET 3aHUMATh Pa3JIMYHBIC [OJIOKECHHUS.

[To xapakTepy BO3JAEHCTBUS PETYISTOPA HA OOBEKT PETYIHPO-
BaHusA CAP MOXHO TNOAPAa3leIUTh HA CUCTEMBI HENPEPBIBHOIO,
PENENHOr0 M MPEPBIBUCTOrO PETYIUPOBAHUSA.

CucremMamMu HeNmpepbIBHOIO PeryJMpOBAHMS HA3bIBAIOT Ta-
KHE CHCTEMBI, Y KOTOPBIX CTPYKTypa CBSI3M BCEX IJIEMEHTOB MEX-
1oy coOoi ocTaeTcsi HEM3MEHHOU, M MOATOMY MEX]y BETHYMHAMU
Ha BBIXOJIE M BXOJIE IPOMCXOIUT HEMTPEPBIBHOE B3aMMO/ICHCTBHE.

bonpmioe koiM4ecTBO aBTOMAaTHUYECKUX CUCTEM HENPEPBIBHO-
ro JIEWCTBUS OTHOCAT K JIMHEHHBIM CHUCTEMaM, MOBEJEHUE KOTO-
PBIX MOXKET OBITh C JIOCTaTOYHOW TOYHOCTBHIO ONHCAHO JMHEHHBI-
MU A pepeHInaIbHbIMU YPaBHEHUAMU.



Cucremamu pesieliHOIO peryJiMpOBaHUsl Ha3bIBAalOT TaKHE
CUCTEMBI, y KOTOPBIX CTPYKTYypa CBSI3H BCEX 3JIEMEHTOB MEHSETCH,
u B3aHMOI[eI>'ICTBI/IC MCKAY BCIMYMHAMH HAa BXOAC U BBIXOAC IIPO-
UCXOUT mpepbiBHO. Eciu BenuumHa, mojyiexkanias peryjaupoBa-
HUIO, U3MEHSETCSl IUIAaBHO, BO3/ACHCTBHE HA OOBEKT MPOHCXO-
JUT CKaQuKOM.

Perynaropel pesneiHOro AEUCTBUS, B CBOIO O4Y€pelb, MOAPA3-
JENIAIOTCS. HA BYXIIO3UIIMOHHBIE, TPEXMO3UIIMOHHBIE U MHOT'OIO-
3UIUOHHBIC.

B kauectBe nmpumMepa pereHOro ABYXMO3UIIMOHHOTO peryiu-
pOBaHMsI MOYKHO MPUBECTU PETYJIATOP TEMIIEpPATyphbl MOUBbI, 000-
rpeBaeMoil 3JIeKTpOHATPEBATEIbHBIMU YCTPOWCTBAMHU.

TeMneparypa MoOYBbl NMapHUKA 3aBUCHUT OT B3aMMOJICHCTBHUS
OKpYyXKarollel cpeabl, TeIuia, BBIIETISEMOr0 HarpeBaTEIbHBIMU
3JIEMEHTaMH, TEIUIOEMKOCTH U TEIUIONPOBOJAHOCTH MOYBHI U JIPY-
rux GakTopoB. B mouBe mapHHUKa yCTaHOBJIEHO pelie, OTPETyIUpo-
BaHHOE Ha ONPEEIIEHHYIO TEMIIEPATypy.

[Ipu cHmkeHuH TemmepaTypbl MOYBBI HUXKE 33JJaHHOM 3aMbl-
KaroTCa OJJICKTPUUCCKHUEC KOHTAKTBI PCJIC, KOTOPBLIC C ITOMOIILIO
IIPOMEXYTOYHOTO peJle M KOHTAaKTOpa 3aMBIKAIOT LENb MHUTAaHUSA
HarpeBaTeNIbHBIX DJIEMEHTOB, B PE3yJIbTaTe TEMIIEpATypa B apHU-
Ke noBelaercs. Harpes mouBsl OyeT mpoaokaTbes 10 TeX Hop,
II0Ka TeMIlepaTypa He JOCTMTHET 3aJlaHHOM, NPU KOTOPOM pele
OTKJIIOYAET HarpeBaTeIbHbIE AIEMEHTHI.

VY IBYXIO3UIIMOHHOTO PETYJSATOpPa CYIIECTBYIOT TOJBKO JBa
TIOJIO’KEHUS — «BKJIFOUEHO» U «BBIKIIFOYEHOY.

PeneitHoe perynnpoBaHue MOKET OCYIIECTBIATHCSA PEIICHHBIM
pETyJIATOPOM, HMMEIOUIMM TpU MOJIOXKEHHs: 1) cpenHee —
HEUTpaJIbHOE MOJIOKEHHUE, IPU KOTOPOM PETYJISATOp HE BO3ACH-
CTBYET Ha 00BEKT; 2) JAeHCTBYIOIIEE B OJHY CTOPOHY (yBEIUUMBas
rmojia4y BEIIeCTBA WJIM YHEPTHH); 3) MEHCTBYIOIIEE B APYTYIO CTO-
poHy (yMeHbIlIas 1ojiavy BellecTBa UK sHeprun). Takoit peryns-
TOP HA3bIBAIOT TPEXITO3UIIMOHHBIM.

BuOGpaiimoHHslil peryasTop OTHOCUTCS K JBYXIO3UIIMOHHOMY
pENEHHOMY PETYJIATOPY, NEPEKIIOYEHUE KOHTAKTOB KOTOPOTO
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MIPOUCXOUT OYCHb OBICTPO W MPAKTUUYECKU HETMpephiBHO. B Kkaue-
CTBE TMpUMepa BUOPAIIMIOHHOTO PETYJIATOPAa MOYXKHO ITPUBECTH BUO-
PAIIMOHHBIN PETyJSITOP HANPSHKCHHUST TeHepaTopa TOCTOSHHOTO
ToKa (pucyHoK 1.9)

A & i

1

P 3
.

* 1 ’

Pucynox 1.9 — Cxema BHOPAIIIOHHOTO PETYIIATOPA HATIPSKCHHUS:

1 — reHepaTop MOCTOSHHOTO TOKA MapajlIeIbHOTO BO30YKICHNUS;
2 —peocrar B LIeNH BO30YKACHUS; 3 — KOHTAKTHI perne, 4 — JIeKTPOMarHuT

ONEKTPUYECKUH T€HEepaTop IOCTOSHHOIO TOKA IapajuleiabHO-
ro BO30YXKICHHUSI UMeeT OOMOTKY BO30YXKIEHHs, B LENb KOTOPOi
BKJIFOYEHO MOCTOSIHHOE CONpoTHUBIeHHe. KOHTaKThI BUOpAIIMOHHO-
rO peryisTopa 3aMbIKal0T HAKOPOTKO 3TO COMPOTHUBIIEHUE. DJeK-
TPOMarHUTHOE peJie MOJKIOYEHO K 3a)KMMaM reHepartopa. Cuie
MPUTSDKEHUST DJIEKTPOMAarHUTHOTO peJie NMPOTHUBOACUCTBYET IIPY-
KHUHa. B pesynbrate X B3aMMOJEHCTBHS BO3HMKAET BUOpPALIMOH-
HOE JECUCTBUE; MPOJOJIKUTEIBHOCTh 3AMKHYTOTO M Pa30MKHYTOTO
COCTOSIHHMSI KOHTAKTOB PETYJIATOP 3aBUCUT OT BEIMYMHBI PETYJIH-
pyemoro HanpspkeHuss U. Tak kak MHIYKTUBHOE CONPOTHUBIICHUE
O0OMOTKH BO30YIE€HUS BEIMKO, CHJIa TOKA MPH KPAaTKOBPEMEHHOM
3aKOPAYMBAHUMU COINPOTHUBJIEHUS HE3HAYUTEIBHO OTIMYAETCS OT
CUJIBI TOKA IIPH PA30MKHYTBIX KOHTAKTaX; IIPU BBIKIIOUYEHHOM CO-
MIPOTUBJIEHUM CPEJIHSS BEIMYHMHA TOKA BCE K€ MEHSETCS, U 3TOrO
JOCTaTO4YHO, YTOOBI OOecrneyuTh HEoO0XOAUMOE MOJepKaHue
HaIlpsDKEHUs TeHepaTopa Ha 3aJaHHOM YPOBHE IPU HW3MEHEHUSX
HarpysKH.
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CucremamMu npepbIBUCTOrO (MMIIYJICHOIO) peryJiMpoBa-
HHS HA3bIBAIOT TaKHUE, Y KOTOPBIX HENPEPHIBHOMY U3MEHEHUIO pe-
TYJIUPYyEMOT0 IIapaMeTpa COOTBETCTBYET NPEPBHIBUCTOEC U3MEHEHUE
BO3CHCTBUI XOTs ObI B OJTHOM U3 3JIEMEHTOB CUCTEMBI.

PerynsaTopel npepsIBUCTOTO ACUCTBHS HMMEIOT HMITYJIBCHOE
3BEHO, Npeolpa3ylollee HENpPEepbIBHOE BXOAHOE BO3ACHCTBHUE B
IIOCJIEZI0BATEIBHOCTD UMITYJIBCOB, IPUUYEM y OJHUX PETYJISTOPOB B
3aBUCUMOCTH OT BEJIMYMHBI OTKJIOHEHMS PEryJIMpyeMoro Iapa-
METpa U3MEHAETCS aMIUIMTYAA UMITYJIbCOB, a Y IPYTHX — JUIUTEIb-
HOCTb UMIIYyJIbCA.

HekoTtopele UMIyJIbCHBIE PETYJIATOPEl MOTYT MEHATH 4acTOTY
IIOBTOPEHMS UMITYJIbCOB, aMIUIUTY 1y U JUIUTEIBHOCTD U T. II.

ITo cnocoGam BO3aEHCTBUS perynsaTopa Ha 0OObEKT PEryaupo-
BaHusg CAP MoHO mozpa3fiesinTh Ha CUCTEMBI IPSIMOIO U HElps-
MOT0 PEryJIMpOBaHusl.

Cucremoii IpsIMOro peryJMpoOBaHMs Ha3bIBAIOT TaKylO CHU-
CTEMY, Y KOTOpOH IIE€pECTaHOBKA YIPABJISAIOUIETO OpraHa ocy-
LIECTBIISETCS 3@ CUET PHEPruM JaTdyuKa (4yBCTBUTEIBHOTO 3Jie-
MEHTA).

B cucremax HempsMOro peryjaMpoBaHUsl dHEpPrus Uil nepe-
CTAaHOBKHM YIIPABJIAIOLIETO OpraHa IMpUXOIUT OT ITOCTOPOHHETO HC-
TOYHHKA, HA KOTOPBII BO3JIEUCTBYET PETYJIIATOP.

OHeprust, HeoOxouMasi Ui IepeMeleHus 3aIBUKKH, OepeT-
Csl U3 DJIEKTPUYECKOH CETH.

Henpsimoe perynaupoBaHue obecrieunBaeT Oosiee TOYHOE HU
OBICTpOE PEryJIMpOBaHUE, U TIO3TOMY OHO UMEET MPEUMYILECTBEH-
HOE PacIpOCTPaHEHHUE.

CucreMbl aBTOMaTMYECKOIO YINpPaBICHMs NMPEACTABISAIOT CO-
00i1 Takue cUCTEMBI, KOTOpPbIE 00ECIeUrBalOT BECh HEOOXOAUMBIN
KOMIUIEKC yIpaBieHnus o0beKToM. OHU CO3/1aHbl Ui TOTO, YTOOBI
O0JIETYUTh HE TOJBKO TSKENBIH W OJHOOOpa3HbIA (pru3HUecKuii
TPYJ 4eJ0BeKa, HO INIaBHBIM 00pa3oM ero yMcTBeHHBIH Tpyad. Ilo
XapakTepy M3MEHEHHUsS MEPEMEHHBIX aIropuTMa (PYHKLIHOHHUPOBA-
HUSl aBTOMaTHYECKHE CUCTEMbI MOKHO IMO/IPA3JeNIUTh Ha CTaOWIH-
3UPYIOLLKE, IPOTPAMMHBIE U CIESAIINE.
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Cradnausupyomneii aBTOMaTHYeCKOi CHCTEMOM Ha3bIBAIOT
TaKyl CHCTEMY, aIrOPUTM (PyHKIIMOHUPOBAHMUS KOTOPOU conep-
KUT NPEIIUCAHUE IOAJIEPKUBATH YIPABISAEMYIO BEIMYHUHY IIO-
CTOSIHHOH (B 3a/IaHHBIX IIpeJieax), HalpuMep 3JEeKTPOMarHUTHBIN
ABTOMATUYECKUIN PETyJISTOpP HANpPsDKEHUS WIM aBTOMAaTHYECKHUI
PETyJIATOP CKOPOCTU BpallleHHs Baja auraress. CucreMa MOKET
HUMETh KaK CTaTUYECKYIO, TAK U aCTaTUYECKYIO XapaKTEPUCTUKY.

IIporpaMMHasi aBTOMaTHYECKask CUCTEMA — 3TO TAKask CUCTEMA,
aropuT™ (YHKIIMOHHPOBAHUS KOTOPOH COAEPKUT MPEANCaHHe
U3MEHATH YIPABISEMYIO BEJIINYMHY B COOTBETCTBUU C 3apaHee 3a-
JTaHHOM (yHKIMEW BpeMeHH. B kadecTBe mpuMepa MOXKHO IpUBe-
CTH TEPMHUUYECKYIO 3aKaJOYHYIO II€4b, TEMIIEpATypa B KOTOPOU H3-
MEHSIETCA [0 ONPEACIICHHOM, 3apaHee 3aJaHHOW IpPOTrpaMme, C
YCTaHOBJIEHHON TOYHOCTBIO.

Caensimieii aBTOMaTH4YeCKOH CHCTeMON HAa3bIBalOT TaKyIO
CHUCTEMY, QJIrOpuT™M (YHKIMOHUPOBAHUSA KOTOPOH COAEPKUT
MpeINMCcaHue U3MEHATh HaIllpaB/IsIEMbIH MapaMeTp B 3aBUCUMOCTH
OT 3HAYCHMs 3apaHee HEU3BECTHOM IEPEMEHHOM BEIMYMHBI Ha
BXOJI€, HAIIpUMEP CHCTEMa aBTOMATUYECKOT0 BOXKIECHMS TPAKTOpa
IIPU MaX0Te B COOTBETCTBUU C MPEbIAYLIEH MPOI0KEHHON 60p0o3-
JOW WM Haj KabeyeM, MPOJIOKEHHBIM B 3emJie. [TpuHumn paboTsl
TAaKON CHCTEMBI 3aKJIIOYAETCS B TOM, YTO BOCIIPUHUMAIOLINI OpraH
CJICIUT 3a HAMPABJICHUEM ITPOJIOKEHHOU OOPO3/bl HIIH 32 KabeieM
BBICOKOM YacCTOTHI U YIPaBJIAET ABHKEHUEM TPAKTOPa, MPOKIIA/bI-
BAIOIIETO CJIEIYIONLYI0 OOpO3 Y.

ITo xapakTepy U3MEHEHUs aIropuT™Ma ynpasjieHus (10 CTPyK-
Type) BCE aBTOMATHYECKHE CHUCTEMbl MOYKHO pa3JelNUTh Ha JIBE
IPYIIBL: ¢ PA30MKHYTON U C 3aMKHYTOH LIENbIO BO3ACUCTBHS.

ABTOMATHYECKOH CHUCTEMOH C Pa3OMKHYTOH LeNbl0 BO3-
AeHCTBUS HA3bIBalOT CHUCTEMY, B KOTOPOM BXOJIHBIMHM BO3JEH-
CTBUSIMU Ul HAIpPaBJISIOUIET0 YCTPOWCTBA SIBISIFOTCS TOJBKO
BHEIIHUE BO3/IEHCTBUS.

ABTOMAaTHYECKHE YCTPOWCTBA C Pa30OMKHYTOW LIEMIBIO BO3JEH-
CTBHsI, Ha3bIBAEMbIE TaKXke IMKINYECKHUMH, CAMOCTOATENbHO, 0€3
y4acTusi yejoBeKa B MPOIECCe YMPaBICHUs, OCYIIECTBISAIOT 3a-
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JAHHYIO LEJb MO0 YCTAaHOBJEHHOW JJIi HUX KECTKOU MHporpamme.
K Takum ycTpoiicTBaM OTHOCSTCS IMOTOYHBIE JUHUHU, TOPTOBBIE
aBTOMATHI, OYAWIBHUKH, DSJIEKTPOMAarHUTHBIC CTAaOMIN3aTOPHI
HaIpsKEHUS.

ABTOMATHYECKOI CHCTEMOI ¢ 3aMKHYTOH LeNbI0 BO3/eii-
CTBMSl Ha3bIBAIOT CUCTEMY C OOpaTHOW CBSI3bIO, B KOTOPOH BXO/I-
HBIMH BO3JICVCTBUSIMU JIJIS1 YIIPABIISIIOLIETO YCTPOMCTBA SIBISIOTCA
KaKk BHEIIHHME, TaK U BHYTPEHHUE KOHTPOJIbHBIC, IUIAHUPYEMBbIE
Bo3zeiicTBusi. Ha pucynke 1.5 mpejacraBieHa CTpyKTypHas cxema
ABTOMATHUYECKON CHUCTEMBI ¢ 00paTHOM CBsA3BIO. B ATOi# cxeme aB-
TOMATUYECKOE YIPaBISAIOLIEE YCTPOUCTBO A OKa3bIBA€T BO3JACH-
CTBUE Ha YIpPAaBIEMbI OOBEKT B, BBIXOJ KOTOPOTO uepe3 IeMb
oOpaTHON CBSI3W JCHCTBYET Ha aBTOMATHYCCKOE YIIPABISIOINICE
yCTpoicTBO A. B pe3ynbrare nenb BO3AECHCTBUIA OKa3bIBaeTCs 3a-
MKHYTOM.

B kauectBe mpumepa cucTeMbl C OOpaTHOW CBSI3bI0 MOXKHO
MPUBECTU ABTOMATUYECKUN PETYJSATOP CKOPOCTH BpAILCHHS Baja
JIBUTATEJs] BHYTPEHHET0 cropanus uiu perynstop IlonsyHosa.

K aBrOmMaTH4eckuM yCTpOWCTBaM CJEAYET OTHOCUTH TOJIBKO
CHUCTEMBI C 3aMKHYTOHM LIENbI0 BO3JAEHUCTBUS, KOTOPBIE CaMOCTOS-
TEeNbHO, 0€3 HEeMOCPEICTBEHHOI'O0 ydacTHs YeJIOBEKa B IpoIlecce
yIpaBlIeHUs, OCYIIECTBISIOT 33JaHHYIO MM IIeJIb ¢ OONbIeH UITu
MEHbIIIeH CBOOOI0N BBHIOOpA, T. €. IEUCTBYIOT Ha OCHOBE IPOMC-
XOJSIIINX B HUX MH(POPMAIMOHHBIX MpotieccoB. K Takum yctpoii-
CTBaM OTHOCATCS BCE aBTOMATHYECKUE PETYJSTOPHI C OOpaTHOM
CBSI3bIO, CIEIALINE CUCTEMBI U JIP.

[To mpuHIMIY BBIPaOOTKH yHPABISIONINX BO3/ICUCTBHI, 3aBU-
CAMIMX OT TOJHOTHI HAYalbHOW WHGOpPMAIUU, aBTOMATUYECKUE
CHUCTEMBI MOXKHO pa3OHTh Ha TPU TPYMIBI: HACTpAaUBaeMbIe, CaMO-
HaCTPauBaIOIINECS U UTPOBBIE.

HactpanBaemble aBTOMAaTHYECKHE CHUCTEMBI — 3TO TaKHE CH-
CTeMbI, KOTOpBIE MO HMMEIOIIEHCs MepBOHAYAIbHON WH(pOpMAIUU
MOTYT OBITHh HACTPOEHBI TaK, YTOOBI 0OECTICUUTHh BBHITIOJHEHUE 3a-
JAHHOTO aJIrOpPUTMa YIIPaBJICHUS C HY>KHOM TOUHOCTBIO.
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HacrpauBaemble aBTOMaTHYECKHUE CUCTEMBI C PA30OMKHYTON
LENbI0 BO3ACHCTBUA NMOAPA3AEISIOT Ha KOMIICHCUPYIOIIUE U Ha
nporpaMmMusble. Komnencupyrowue — 1o takue CAP, koTopsie
YYHUTBIBAIOT OCHOBHOE BO3JCHCTBHE BHEIIHEHW CpENbl, HAIpUMED
Harpys3Ky, 1 OCYILECTBIISIFOT TaKO€ YIIPaBJISIOIIEE BO3ACHCTBHE,
KOTOpOE€ KOMIIEHCUPYET U3MEeHeHus Harpy3ku. OrcyrcrBue o0-
patHOii cBsi3u B 10J00HBIX CAP mpuBOIUT K TOMY, YTO HE IUIAHU-
pPYEMBIE BHEIIHUE BO3ACHCTBUS MOTYT IIPUBECTH K 3HAYUTEIbHBIM
OTKJIOHEHUSIM PEryJIMpPyeEMOro napaMerpa OT 3a/laHHOT0 3HAUECHHUS.
IIpocpammmbie CUCTEMBI C PA30OMKHYTOH LIETIBIO BO3JCHCTBUS
HE MMEIOT 0O0paTHOM CBSI3U, OHU PAabOTAIOT B COOTBETCTBUU C 3a-
JIO)KEHHOW B cuUCTeMy Iporpammoii. IIpumepom Takux cucCTeM siB-
JSI0TCS aBTOMAaTUYECKHE JIMHUM CTaHKOB M arperaTtoB, KOTOpbIE
paboTaroT 1o 3agaHHoi nporpamMe. OHa 3aKJa/IbIBa€TCs B Malllu-
Hy B BHUJE IA0IOHOB, nephoxapT, HU(POBBIX TAOIUI], MArHUTO-
(OHHOI JIEHTHI U T. 1.

CaMoHacTpauBarolecs aBTOMATUYECKUE CHUCTEMBbI HMEIOT
CIOCOOHOCTh MPHUCIOCA0IMBATHCA K H3MEHSIOIIMMCS BHELIHUM
ycioBusM. biarogapst 3ToMy caMoHacTpauBarOLIUECs] aBTOMAaTH-
YeCKHe CUCTEMBl MOTYT paboTaTh, HE UMEs MOJHOW MEepBOHAYATIb-
HOM mH(popmanuu 06 oobekre CAY u o xapakrepe BO3ACHCTBUS
BHELIHEN CPEBbI.

DKcTpeMallbHas caMOHACTpauBarollascs aBTOMAaTUYEeCKasi CH-
CTEMa CaMOCTOSITEJILHO BBISIBJISIET OTKJIOHEHHS OT MaKCUMyMa HJIN
MUHUMyMa UCKOMOM (DyHKIIMH M MOABOJIUT CUCTEMY K HEOOXO/H-
MOMY ONTUMYMY. UTOOBI MOHATH MPUHIMIT PaOOThI 3TOM CUCTEMBI,
paccMOTpUM HACTPOMKY pajMONpHEMHUKA Ha KaKyro-1u0o0 paauo-
cranumio. IIpuHMMaeMblil CUTHaln MMEET MAaKCUMYM HAacTPOMKH
IIpU COBMNAJIEHUU YacCTOT PAaJUOCTAHIMU U HACTPOUKHU paaHOINpH-
eMHHMKa. Eciau B paionpueMHHUKE OTCYTCTBYET HIKala 4acToOT, TO
paauooOUTeNh BHAYaIEe OCYIIECTBISET CIEHONW MOMUCK, U3MEHSA
HACTpOMKY B HIMPOKUX Ipenenax wikanbl. [loliMaB curnanm ucko-
MOM paguoCTaHIIUU, PATUOIIOOUTENh OTHICKMBAET TAKOE IMOJIOXKE-
HUE PYyYKH HAaCTPOMKH, IPU KOTOPOM NPUHMMAEMBIN CUTHAJ J0-
cTuraer Makcumyma. To ke camoe, HO aBTOMaTHYECKU MPOU3BO-
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JUT 3KCTpeManbHbli perynarop CAP. Eciaun MakcuMyM CMeCTUTCH,
SKCTPEMAIIBHBIM PETYJIATOP TaK K€ CMECTUT PETYJIHUPYIOIIHNA Op-
raH U HalJeT MaKCUMyM (DYHKITUH.

Takue cucTeMbl IMHUPOKO NMPUMEHSIOTCSA B IPOMBIIUIEHHOCTH.
OHu Ha3bpIBAlOTCS ONTHMU3ATOpaMHU. JlJI 3TOr0 MOXHO IMPHUCIIO-
COOMTb U BCEPEKUMHBIN PETyIATOP aBTOTPAKTOPHBIX ABUraTEICH.

CamMonacTpauBaeMmasi aBTOMaTH4ecKasi CUCTEMa C KOPPEKTHU-
PYIOLIMMH YCTPOWCTBAMHM MMEET IPUCIOCOOIEHUs, KOTOPhIE 103-
BOJISIIOT aBTOMATHYECKHM MEHATh HACTPOUMKY KOPPEKTHPYIOLIHUX
YCTPOMCTB B 3aBUCHMOCTH OT U3MEHEHUS YCJIOBHH WM XapakTe-
PHUCTHK.

OTH cUCTEMBI SABJISAIOTCS HauboJee CI0KHBIMU, HO OHU MTO3BO-
JSIOT 00ECTIEYUTh BHICOKYIO YCTOWYHBOCTD M TpeOyeMoe KauyecTBO
Ipolecca peryJIupoBaHus PU U3MEHSIOLINXCS YCIOBUIX PaOOTHI.

HrpoBbIMU cCTEMaMH aBTOMaTU4ECKOTO YIIPABICHUs Ha3bl-
BalOT TaKME CHCTEMBI, KOTOPHIE BBIIOIHSIIOT Psil TOCIEN0BATEIb-
HBIX JTallOB, WIM IIAaroB. YTPAaBICHHE B UIPOBOM CHCTEME OCY-

LIECTBIIAETCS IIyTEM AMCKPETHOM MOCIIEN0BATEIbHOCTH KOMaH]
YIIpaBJICHUS.

OCHOBHOW HPUHIMI JEHCTBUS UTPOBBIX CHCTEM — 3TO (op-
MHpOBaHUE KOMAaH] YIPABICHHsS Ha OCHOBE CPAaBHEHMS MHOTHX
BO3MOJKHBIX pEIIEHHH W BbIOOpa HAWIIyYIIero U3 HUX Ha KaXJIOM
JTane ynpasisieMoM omnepauuu. Kpurtepuem INpu CpaBHEHHMM pe-
3yJIbTaTOB BO3MOKHBIX DPEILIECHUM SBIIAETCS HEKOTOPBIM II0Ka3a-
T€Jb, UMEHYEMbIN (YHKIIUEH BBITOJIBI.

OcHoBHBIM y310M UrpoBoii CAY sBisieTcsa Takas yIpaBlilsiio-
1jasi MalyMHa KOTOpask IPOU3BOAMUT PacyeT MHOXKECTBA CIIy4aeB U
BbIOMpAET HAWITYYIIHH.

Urposas CAY ¢ nHabopom 1m1abJ0HHBIX pelIeHni aBTOMaTHye-
CKHM BBIOMpAET 3apaHee PELICHHYIO 3a/1ady JJs JaHHOTO KOHKpET-
HOTO yCJIOBUSA. B ynpaBiiromeM yCTpONCTBE, B €€ «IaMsATH» Xpa-
HATCSI MHOTOYMCJICHHBIE IA0JIOHHBIE PEIIEHUs], U YCTPOMCTBO, 13-
BJIEKasl TO WJIM MHOE PEUICHUE, PEATTU3YET €TO0.

B urpoBoii CAY ¢ aBTOMaTH4eCKMM IOUCKOM YIIPABIISAIOILEE
YCTPOMCTBO HE UMEET IIa0JIOHHBIX PELICHU, OHO CaMo MO3TAITHO,
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MOCTENICHHO €r0 HaXOJIUT MyTeM BBIUMCIICHUS (YHKIIMU BBITOABI U
OIIpeAeIsAeT ONTHMAJIbHBIA BapUaHT. YIPaBIIAIOIIEE yCTPOUCTBO,
Bo3zeilicTBys Ha CAY, momyyaet oOpaTHbIM CUTHAJ, KOTOPBIH 1M03-
BOJISIET CPAaBHUTH IOJIYYCHHBIA PE3yJbTaT C JKEIAEMBbIM M, €CIIU
HeoOxoauMo, Bo3aeiicTBoBaTh HAa CAY B HEOOXOIMMYIO CTOPOHY.

KoHe4HbIM aBTOMAaTOM Ha3bIBAIOT TAKOE YCTPOMCTBO, KOTOPOE
[P BHELIHEM BO3AEMCTBUM MOXKET IPUHUMATh KOHEYHOE YHUCIIO
JUCKPETHBIX COCTOSIHMM, CMEHA KOTOPBIX IOJYHHEHA ONPEIEIICH-
HBIM anroputMaM. C TOYKH 3peHHS 3TOTO0 HOBOTO pasferna, Kubep-
HETUYECKOW TEOpPHH pelie M CIO0XKHAasg LU(ppOBasi BEIYUCIUTEIbHAS
MalIMHA ABJSAIOTCS KOHEYHBIMU aBTOMAaTaMHu.

ITo mpuHLMIY BBIPAaOOTKHU YIPABISAIOLIMX BO3/AEHCTBHI aBTO-
MaTHUYECKHE CHUCTEMBbI ¢ OOpaTHOW CBS3bIO MOYKHO pa3[elIUTh Ha
CUCTEMBI, OCHOBAaHHBIE Ha IIPUHIIUIIE ABTOMAaTUYECKOTO PEryJIUpO-
BAHMS M aBTOMaTH4YECKOT0 IIOUCKA.

Cucremoii aBTOMAaTHY€CKOI0 PeryJIHpPOBAHHMS Ha3bIBAIOT
CUCTEMY C 3aMKHYTOW LENBIO BO3JECUCTBUSA, B KOTOPOU YNPaBIIA-
Iolee BO3/elcTBUE BbIpaOaThIBACTCsl B pe3yJbTaTe CPaBHEHUS
JEHCTBUTENBHOIO 3HAYEHUS! YIPABISEMOM BEIMYMHBI C MPEAINHU-
CaHHBIM 3HAYECHHEM.

Cucremoii aBTOMaTH4€CKOI0 MOMCKA HA3bIBAIOT TAKYIO CH-
CTeMy C 3aMKHYTOH LeNbl0 BO3ACHUCTBUI, B KOTOpOH pabouue
YIPAaBISAIONINE BO3/JEUCTBUSL BhIPAOATHIBAIOTCS CaMON aBTOMAaTH-
YEeCKOH CHCTEMOH C MOMOIIbIO MPOOHBIX YNPaBISIOUIMX BO3AEH-
CTBUM U aHAJIN3a PE3yJIbTaTOB 3TUX BO3JIECHCTBHIA.

Oriune npUHLKIIA aBTOMAaTHYECKOIO PETYJIHPOBAHMS OT
MIPUHIMIIA aBTOMATHYECKOT0 IIOMCKAa COCTOUT B TOM, YTO BO BTO-
POM cilyyae 3apaHee He IOJHOCTBbIO M3BECTHA Tpedyemas 3aBHCHU-
MOCTb YIPABISAIOMKX BO3ACHCTBUN OT KOHTPOJIBHBIX U 3aJAF0IINX
BEJIMYHH.

OauuM U3 0COOBIX NMPHU3HAKOB, MO KOTOPOMY MOTYT OBITh
KJIacCU(UIIUPOBAaHbl aBTOMAaTUYECKUE CUCTEMBI, SBIISETCS CIIOCOO
IIPWJIOKEHUST BO3JEHCTBUI MEXIY 4acTIMHU aBTOMATUYECKOM CH-
CcTeMbl. ABTOMaTH4€ECKasi CHCTEMA, B KOTOPOHN BO3JIEUCTBUS MEXKIY
€€ YacCTSAMU OCYILECTBIAETCS B BUAEC U3MEHEHMSI CUIIBL, IPUIIO-
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JKEHHON Ha BXOJ€ COOTBETCTBYIOUICH 4acTH, B KOTOPOM BO3IEH-
CTBUSI MEX]y MOCPEICTBOM H3MEHEHHUS KaKHX-THO0O0 MapaMeTpoB
COOTBETCTBYIOLEH YacCTH, HA3bIBAOTCS ABTOMATHYECKOW CHCTE-
MOH C CHJIOBBIM BO3JIEHCTBHEM.

JIOBOIBHO YacTO B MPAKTHKE MPUMEHSIOTCS KOMOWHHPOBAH-
HbIE CUCTEMbl aBTOMaTUYECKOI'O YNPABIICHUS], B KOTOPBIX HE OJNH
MPUHIMI, a ABa win Oonbiie. Hanpumep, Ha pucynke 1.10 npen-
CTaBJICHAa CTPYKTypHas cXeMa KOMOMHHMPOBAHHON aBTOMaTH4e-
CKOH CHCTEMBbI, UMEIOILIEH CUCTEMY OOpaTHOW CBSA3H M PAa3OMKHY-

Ty CUCTEMY A2 KOMIIEHCUPYIOLIYI0 U3MEHEHHUSI OJHOrO U3 Iapa-
METPOB BHEUIHEHN CPEJIbI.

Fo
A2
Fo
‘I}Y
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Pucynok 1.10 — CtpykTypHas cxeMa KOMOMHUPOBAHHOM, aBTOMATHIECKOM
CHCTEMBI:

A — ocHOBHOE YIIpaBJIAOIICE YCTpOﬁCTBO; A2 — KOMIIEHCAaTOP U3MECHECHUA
OIHOI'0 Ha MapaMETpoOB BHEIIIHEH Cpeabl; V- yupaJisroniee BOBL[GfICTBI/IG
oT Ag K A]
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2 JATYUKH

2.1 O01mme cBegeHus

Jlnisi HeTIPephIBHOTO KOHTPOJISL 32 PEKUMOM PAaOOTHI pa3iny-
HBIX MAaIllUH W arperaToB, MPOTEKAaHUEM TEXHOJIOTHMYECKHUX IPO-
[IECCOB HEOOXOIUMO MMETh yCTPOWCTBA, M3MEPSIONINE 3HAUCHHUS
BEJIMYMH, XapaKTepU3YIOUIMX 3TU Ipolecchl. B aBTOMaTHKe 3TH
yCTPOMCTBA HA3bIBAIOTCS AATYMKAMHU.

CrnenyeT OTMETHTb, YTO TEPMHUH «JIaTYUK» HE UMEET YETKOTO
TOJIKOBaHUA. B oHUX cilydasx 3a JAaTYMK IPUHHUMAIOT JIEMEHT,
KOTOPBIM BBIMONHSACT (YHKIMH HU3MEPEHUs YMNPABISEMBIX BEJIU-
YUH, B JAPYIUX — U3MEPUTEIbHBIA JIEMEHT U [lOMOJIHUTEIbHBIN
npeoOpa3oBaresb, BKIIOUAEMBIH C IIeNbI0 TPeoO0pa3oBaHus CUTHA-
J1a U3MEPUTEIBHOIO AIEMEHTA B CUTHAJI APYTON BEIMYUHBL.

B oanvuetiwwem noo oamuuxom 6yoem noumumams yCmpoi-
Ccmeo, uzmepsioujee napamempsbl Npoyeccd, peicuma pabomol
Mawun U azpe2amos u npeobpasyoujee usmepeHuvie usuyeckue
BEIUUUHBL 8 CUSHATL, YOOOHBLU 051 OanbHeluuel 0opabomrku u ne-
peoadu Ha paccmosiHue Uil 8 yens Ynpasiauie2o yCmpoucmad.

B GonbmmHCTBE CilydaeB Ha BBIXOJE JaT4MKa OyAeT b0 Me-
XaHWYecKas BeJIMuYMHa (TepeMelleHue, cuia), JH00 3JIeKTpuye-
CKas BeJIMYMHA (HampsKEHUE, TOK, AJEKTPUYECKOE COIMPOTHUBIIE-
HUE, eMKOCTbh, MUHAYKTUBHOCTb, CBUT (pa3 u ap.).

Haubonee nerko usmepeHuto NOAAI0TCs IEKTPUUECKUE Be-
JMYUHBI, TIO9TOMY BO MHOTHMX CIIydasiX MPH U3MEPEHUU HEdJIeK-
TPUYECKUX BEIMYUU COBMECTHO C H3MEPUTEIbHBIM OPraHOM
npeaycMaTpuBaeTcs CIelUalbHOe YCTPOHCTBO — NpeoOpa3oBa-
T€Jb, B KOTOPOM HE3JIEKTpUUECKasl BEJIMYMHA Ha €ro BXOJe Mpeood-
pasyercsi B 2JIEKTPUUECKYIO BEJIMUMHY Ha ero Bbixoje. JIrobas Be-
JUYMHA HE3aBHCHMO OT ee (PU3M4ecKod HpHUpOJbl MOXKET OBITh
npeoOpa3oBaHa B 3JIEKTPUUECKOE HAIPSDKEHHE MM TOK, TOITOMY
IpU aBTOMAaTH3allMM TPOU3BOJACTBEHHBIX IpolecCOB Hauboiee
IIMPOKOE PACHPOCTPAHEHUE MONYUMIH IEKTPHUECKUE TATUUKU —
M3MEpUTENIbHbIE YCTPOMCTBA C MPeoOpa3oBaHMEM HEDJIEKTpUYE-
CKOW BEIMYMHBI B SJIEKTPHUECKYIO.
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Heo0xoauMo OTMETHUTH, YTO OJIHA M3 CaMbIX TPYAHBIX U OT-
BETCTBEHHBIX MpOOJIeM MpH aBTOMAaTH3alUU JIIOOOro MpPOU3BOJI-
CTBa U OCOOCHHO CEJIbCKOXO3AWCTBEHHOTO 3TO pa3paboTKa COOT-
BETCTBYIOIIMX JAATYUKOB, CIIOCOOHBIX OTOOpaxaTb U KOHTPOJIUPO-
BaTh aBTOMATH3UpyeMbIe Mpoiecchl. OueHb YacTo Tpedyercs B
OJTHO U TO K€ BpeMs U3MEPATh HECKOJBKO YIPABIIIEMbIX BEIUYUH
(Hanpumep, B )KMBOTHOBOJYECKUX MOMEUICHUSAX BIAKHOCTb, TEM-
NepaTypy U ra3oBblil COCTAB CPEJIbl), IOATOMY HYXHBI pa3InyHbIC
JTATYUKH.

CpoiicTBa, KOTOPBIMU JIOJDKEH 00J]a/laTh KaKIbld JATUYHKY,
9TOOBI COOTBETCTBOBATH CBOEMY HA3HAYCHHIO B aBTOMATHYCCKOMN
CUCTeMe, Pa3HOOOpa3Hbl MO3TOMY MOKHO BBLICIUTH OCHOBHBIE
TpeOOBaHUs, MPEIBSIBISEMbIE K HUM: OJHO3HAYHOCTH 3aBUCHMO-
CTH MEXIY BXOJHOH M BBIXOAHOW BEIMYMHAMH, KOTJa KOHKPET-
HOMY 3HAQYE€HHIO BXOJHON BEIIMYMHBI COOTBETCTBYET CTPOTO OIpe-
JIelIeHHOE 3HaUY€HUE BBIXOJHOM; IMHEHHas (TaM, T/ie 3TO BO3MOX-
HO) camasi MPOCTasi U HarJIsIAHAs 3aBUCUMOCTh MEXKIYy BBIXOAHOM U
BXOJIHOM BEIMYMHAMHU; BBICOKAsI YyBCTBUTEIBHOCTh K H3MEPSIEMOM
BEJIMYMHE; JI0CTATOYHAs MOIIHOCTh BBIXOJHOI'O CHUTHAJIa, oOecme-
YUBAIOIAsl 10 BO3MOKHOCTU JalbHENIIEe YIIpaBIE€HUE AJIeMEeHTa-
MU CHUCTEMBI 0€3 YCHUIIUTENEH; CTaOMIBbHOCTh XapaKTEPUCTHK BO
BPEMEHHU, TO €CTh B TEUEHUE OINPEJCICHHOTO MEePUOIa IKCILTyaTa-
[IUU; OTCYTCTBHE BIMSHUS Harpy3KU BBIXOJHOM IIEMU HA U3MEpsie-
MYIO 3JIEKTPUYECKYIO BEIMUYMHY U Ha TEXHOJOTUYECKUN MPOLECC B
1IeJIOM; MaJjiasi HHEPIIMOHHOCTh, TO €CTh MUHUMAaJIbHAs 3aJIePKKa B
nepefadye CUrHalla yepe3 JaTYMK; HAauMEHbIIee BIUSHUE MOCTO-
pOoHHUX (HaKTOPOB HA XAPAKTEPUCTUKHU JTaTUYMKA; YCTOMYUBOCThH K
BO3JICUCTBUSIM OKpYXAlOLEH Cpelbl; HaJaekHas M JOJTOBEYHAs
paboTa; HEBBICOKAsi CTOUMOCTD; TEXHOJOTUYHOCTh W3TOTOBJICHHUS;
yA00CTBO JKCIUTyaTalluy; AOCTAaTOYHASI CTETICHb YHU(PHUKAIUU OT-
NENbHBIX YacTed. J[aTuumKu, MCIONb3yeMble B COBPEMEHHBIX CH-
CTeMaxX aBTOMATHKH, KIACCU(PUIUPYIOT MO Pa3IHYHBIM TMPHU3HA-
KaMm: (U3UYECKON TPUPOJE BXOJHBIX M BBIXOJHBIX BEIIUYHH,
MPUHIUITY JEUCTBUS U KOHCTPYKTUBHOMY HCIIOJHEHHUIO.
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B 3aBucuMocTH OT (PU3UUECKON MPUPOIBI BXOJAHOW BETUUNHBI
NaTYUKU JENATCA HA Oamuuxu 3j1eKmpudeckux eeauyun (TOKa,
HAIpPsDKEHUS, MOIIHOCTH, YacTOThl) U JamuuKu He3a1eKMmpudecKux
genuyuH (TemIepaTypsl, JaBlIeHUsl, CKOPOCTH, YPOBHA U T. 1.). [1o
BHUJIy SHEPIHMM BBIXOJHON BEIWYUHBI JAATUYUKHU JEISTCS Ha SJIEK-
TPUYECKUE U HEDIEKTPUUECKHE. OIJIEKTPUYECKUE JATYUKH 10
MPUHLMITY JEHCTBUS AENATCA HAa napamempuyeckue, B KOTOPBIX
BXOJIHBbIC BEIUYMHBI (OOBIYHO HEIJIEKTPUUYECKHE) MPeoOpazyroTcs
B BBIXOJIHBIE [TApaMETPBhI AIEKTPUUECKUX Lenel (R — conpoTUBIIe-
Hus, L — uaayktuBHbIe, C — eMKOCTHBIE U M — TpaHchopmaTop-
HBIE) U 2eHepamopHble, B KOTOPBIX 3HEPIUs BXOJIHON BETUUYMHBI
npeodpas3yercss B SJHEPTHI0 3JIEKTPUUECKOTO BBIXOJHOTO CHUTHA-
na J/[C.

Hesnektpuueckue AaTuvKy MNOAPAa3JENsIOTCS HA Mexauuye-
ckue, nneemamuyeckue u 1p. Ilo xapakTepy U3MEHEHUs BBIXOJHO-
ro CHTHaja BO BPEMEHU PA3IMYAIOT AATUUKH HEIPEPBIBHOTO ACHi-
CTBUS, KOTOpPbI€ BBIIAIOT CUTHAJ HENPEPHIBHO, U JUCKPETHOIO
JNEUCTBUS, Y KOTOPBIX 3HAUEHHUE BBIXOAHOIO CHUTHaja B ONpeJe-
JIEHHBIE IPOMEXKYTKHU BPEMEHH PABHO HYIIIO.

OCHOBHBIMHU MapaMeTpaMH, XapaKTEePU3YIOIIMMH JAaTuuK, SB-
JISIOTCSA YyBCTBUTEIBHOCTh U MHEPLUUOHHOCTh. UyBCTBUTEIBHOCTH
JaTyrKa MpeCTaBiseT coO0H OTHOIIEHWE U3MEHEHUs Ay ero BbI-
XOJHOU BEJIMYUHEI K U3MEHEHUIO Ax BXOTHOU:

S=Ay/Ax win S = dy/dx.

Takum 00pa3om, 4yBCTBUTEIHHOCTD SIBIISIETCS] TIEPBOM MPOU3-
BOAHON (PYHKIIMH, BBIpAKAIOIIEH 3aBUCHUMOCTH BBIXOJHOW BENIH-
YUHBI OT BXOJHOW. B nmanbpHeimemM npu M3yd4eHUH TUHAMUKH aB-
TOMATUYECKUX CHUCTEM YMPABICHHUS OTHOILIECHUE AJI yCTAHOBHB-
mierocst pexkuma OyJeM Ha3biBaThb KO3(D()HUIIMEHTOM YCHIICHHUS
naTuvika. MIHEepIIMOHHOCTh JaTYMKa OTpa)kKaeT HEKOTOpOEe 3amas-
JBIBAHUE B U3MEPECHUM 3HAYEHUS YTMPABISIEMOW BEIHMYHMHBI, KOTO-
poe MOXKeT ObITh 0OYCIIOBJICHO MacCOi NeTayeid, TeIUIOBBIMU
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CBOﬁCTBaMH, HHAYKTUBHOCTBIO, CMKOCTHHO U APYTHMMU I1apaMCT-
paMu CaMOIo JaT4duKa.

2.2 JIaT4MKH CONPOTHBJICHHUS

B cucremax aBTOMAaTHKHU Ul M3MEPEHHS YCWINH, MOMEHTOB
CWJI, IMHEHHBIX U YTJIOBBIX MEPEMEIICHUN W MHBIX BEIMYWH IIH-
POKOE PUMEHEHHE HAXOMAT JATYMKHU DIICKTPUYECKOTO (aKTHBHO-
r0) COMPOTHUBIICHUs (KOHTAKTHBIC, PEOCTaTHBIC, TECH30METpUYC-
CKHE U Ip.).

B xonmaxmmueix oamuuxax B pe3ynbTaTe pazIMYHBIX BO3JCH-
CTBHI MPOUCXOJUT 3aMbIKAaHHE M Pa3MbIKAHUE KOHTAKTOB, BKIIIO-
YCHHBIX B KaKYIO-THOO JJICKTPUYECKYIO Ilenb. KOHTaKTHBIC naT-
YUKH OBIBAIOT OJHOCTOPOHHEro JeiicTBus (pucyHOK 2.1, a) ¢ on-
HUM HEMOJIBH)KHBIM M OJHHUM ITOJBM)KHBIM KOHTAKTAMH H JIBYX-
CTOpOHHEro (pUCYHOK 2.1, 6) ¢ OJTHUM TOJBMXKHBIM U JIByMs HE-
MTOJIBFOKHBIMHM KOHTAaKTaMH, a TaK)K€ MHOTOIPEICIbHBIMU, TO €CTh
C HECKOJIbKUMH IOCJICA0BATEIILHO 3aMBIKAIOIIUMHUCS APYT 32 JIpy-
rOM KOHTaKTaMu (pUCYHOK 2.1 g).

P

a ] §

Pucynok 2.1 — KoHTakTHBIE JaTUNKH:

a — OTHOCTOPOHHETO JIEHCTBUS; 6 — ABYXCTOPOHHETO JEHCTBUS;
6 — MHOTOIIPEIENbHBIN

HGCMOTpH Ha IMPOCTOTY, KOHTAKTHBIC JAaTYUKHW MOT'YT KOHTPO-

JIMPOBaTh JIMHENHBIE pa3Mephl C BBICOKOW TOUHOCTHIO. Bee neno B
caMHX KOHTakKTax M B TOM, B KaKylo LIeTlb OHHM BKJIIOUEHBL. Yem
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MEHbIIIE TOK IIeTH, B KOTOPYIO BBEACH KOHTAKTHBIM JAaTYUK, TEM
BBIIIIE €r0 TOYHOCTh. BecbMa TOYHBIE pe3yJbTaThl MOXKHO IOJY-
YUTh, BKJIIOYAsl JIATYMK B CETOUYHYIO LEMb JJICKTPOHHOM JIAMIIBI,
MTOCKOJIbKY 3Ta IIeMb MOTPeOIIIeT OUeHb HEOObILIOHN TOK.

HeuyBCcTBUTENBHOCTh KOHTAKTHBIX JATYMKOB OIPEACIISICTCS
HayYaJIbHBIM 3330pOM 0 MEKIY KOHTaKTaMu. BbIxo/Has BeHmunHa
naTdyuka OyZeT paBHA HYJIO JI0 TEX MOp, TOKA IMOJBYIKHAS YacCTh
KOHTAKTOB TOJI JeHCTBHEM HU3MepAEeMOil BEeIUYUHBI P HE Mpeojo-
neet 3a30p 6o.

OCHOBHOHM HEIOCTAaTOK paccMaTpHUBAEMBIX JTaTYUKOB — Orpa-
HUYECHHBI CPOK CIyKObl KOHTaKTOB, KOTOpBIC IOABEPraroTCs
JEHUCTBUIO AJIEKTPUYECKOM JTyTH, 00roparoT, H3MEHSIOT CBOU CBOM-
CTBa U pa3Mephl.

2.3 KoHTaKTHbBIE JAaTIYUKH

B Takux nmapamerpuyeckux IpeoOpa3oBaTeisx IMOJ BO3JEH-
CTBUEM BOCIIPMHUMAEMOW BEJIMYMHBI MIEKTPUUECKUN KOHTAKT 3a-
MBIKA€ETCSl U Pa3MbIKaeTCsl.

JlaTYuK NpSIMOro KOHTAKTHPOBAaHMA (PUCYHOK 2.2, a) Mo-
&KeT oOHapy’>KUBaTh pacTEHUE.

a

Pucynok 2.2 — IlpuHumI 1efCTBUS KOHTAaKTHOTO IaTIHKA:

a — Ut OOHAPYKECHUS PACTCHUH C HEMTOCPEICTBCHHBIM KOHTAKTOM;
0 — 7Sl yCTAaHOBIIEHUS TePOUTTUAHON CTPYH
1 — nuct pacreHus; 2 — myn; 3 — Mo4Bbl; 4 — METAJUIMYECKOE KOJIECO;
5 — pa3OpBI3TUBAOIIHNE COILIO; 6 — CTPYS repONINAa; 7 — KUCTOYKA
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JIuct pacteHust / KOHTAaKTHpPYET CO ULIYNIOM 2, W30JIUPOBaH-
HbIM OT Macchl CXM. KoHTaKT 3aMbIKaeTcsi KOpHSAMU U CTEOIIMU
pacTeHui, mo4Boi 3 U MeTaUIMYecKuM kosiecoM 4. Takue pgaruu-
KM HMCTIONB3YIOT MPU MPOPEKUBAHUU CAXapHOM CBEKJIbI U MEXKIY-
psaaHO# 00paboTke. OHM JOCTATOYHO YYBCTBUTEIBHBI, CTAOUIBHBI
B paboTe, JOMYyCKalOT MEeperpys3Ky, IpoCcThl B MOHTaxe. B To xe
BpeMs B HUX OTCYTCTBYET OJHO3HAYHOCTh B OOHapYKEHUU pacTe-
HUS, TIOCKOJIbKY MX CONPOTHBIICHHWE U3MEHSAETCS B LIUPOKUX IIpe-
nenax. HeBenuka n30MpaTeaIbHOCTD, TAK KaK BO3MOYKEH KOHTAKT C
MIOCTOPOHHUMU TpeaMeTaMH (KaMHH, COpPHAKH U T. 1.). Beposr-
HOCTb IOSIBJIEHUS] TAKUX OOBEKTOB B 30HE JICHCTBUS JaTUUKOB HE
oueHb Oombmas (5-10 %) Bcex pacTeHuii, 0OCOOEHHO MpHU Tpa-
BWJIBHOM TEXHOJIOTMM BO3JCIIBIBAHUS CaxapHOW cBekibl. [lpu
MEXAYpPSIHOM 00paboTKe MPOMAIIHBIX KYJIbTYp HCIOJIB30BaTh
TaKHMe JaTYMKH 3aTPYyJHUTEIbHO. biaronpusTHeIM MOXKHO CUMTATh
TO OOCTOSITENBCTBO, UTO 3JIEKTPUUECKOE COMPOTHBICHHE IOCTO-
POHHUX OOBEKTOB CYLIECTBEHHO OTJIMYAETCA OT 3JIEKTPUYECKOIO
COINPOTUBIICHUS PACTEHUH.

Ha takom e mpHHIUIE MOCTPOSH JaTYUK O HAJMYUU TrepOu-
IUAHOM cTpyH (pucyHOK 2.2, 6). KoHTaKT ocyriecTBisercs: uepes
pazOpeI3ruBaroIee COIIo J, CTPYIO 6 repOulnIa U KUCTOUKY 7 U3
KallpOHOBOTO BOJIOKHA. KOHTAaKTHOE CONPOTHUBIIEHUE H3MEHSETCS
ot 1 xOM (mpu Hanuuuu repOunuaHON ctpyn) 10 1 MOM (mipu ee
OTCYTCTBUH).

JlaTYMKH HenmpsAMOro MeXaHU4eCcKoro AeicTBUs — 3TO Ipe-
o0pa3oBaTenb, Ha KOTOPbIM BOCIIPUHUMAEMbIil OOBEKT OKa3bIBaeT
MEXaHUYECKOE BIIMSIHME — IMEPEMEIIAeT 3JIEMEHT, OCYIIECTBIISAIO-
LU 2JEKTPUYECKUI KOHTAKT. JJIEMEHTOM 4Yallle BCETO CIYXKUT
MHKPONEPEKITIOYATEND C PEIIEHHON XapaKTEPUCTUKON, Y KOTOPOTO
conpotusiieHne R —oo wnu R = 0, T. €. BBICOKasl CTENEHb pa3iin-
YUMOCTH.

PaccmaTprBaeMble JaTUMKM NPUMEHSIOT MPEUMYIIECTBEHHO
JUIS. BOCTIPUSATHS TIOJI0KeHUs1 pabouero oprana. J[ist HuX oOpaTtHoe
BO31eicTBHUE ¢ ycunneM nopsanaka 1 H u nepememenuem 0,5 mm He

34



HUMCECT 3HAYCHHA, HO OHO OTPHULIATCIIBHO CKA3bIBACTCA HA pacCTe-
HHH. KpOMe TOIr0, OHMU HE 3alIMIICHBI OT yaapOB, IIbIJIK U BJIaru.

Tomenyuomempuueckue oamuyuxu 3a c4eT U3MEHEHHUSI CBOETO
AJIEKTPUUYECKOTO COMPOTHUBIICHUS MPeoOpa3yIoT YIJIOBOE HIIU JIU-
HEIfHOe TIepeMeIleHHEe W3MEPHUTEIBHOTO OpraHa B TOCTOSIHHBIM,
WM TIEpEMEHHBIM TOK. Pa3nmnyaroT AaTyuku ¢ yrioBBIM (pHUCY-
HOK 2.3, a) U JIMHEWHBIM (pUCYHOK 2.3, 6) NEpEeMEIICHHEM I10-
JBUKHOTO KOHTAKTa, COSIUHEHHOTO C MOJIBI)KHOM 9acThI0 00BEK-
Ta, U3MCHEHHE TOJIOKEHHSI KOTOPOH H3MEPSETCSL.

{02

a ¢ 8
Pucynok 2.3 — IloTeHIMOMETpUYECKHE JaTYUKH:

a — C YIJIOBBIM NIEPEMCUICHUEM KOHTAKTA, 6 — ¢ TUHEHHBIM nepeMeICHUCM
KOHTAaKTa, 6 — C OTBOJOM OT cpe/:[Heﬁ TOYKH

JInsg nartunka KakaIoro BUJIAa MOKHO YCTAaHOBUT 3aBHUCHMOCTh
BBIXOJHOM BEJIMYMHBI OT BXOJHOM. Ecnu 1l 1atymka ¢ yriioBbIM
nepeMenieHneM KOHTakTa 0003HaYUTh COMPOTHUBICHUE, TPUXOIS-
meecs Ha €IWHULY JUIMHBl OKPYKHOCTH TIPU PAaBHOMEPHOM
HAMOTKE R;, painyc AaTuvka — 7, TO 3aBUCUMOCTb COIIPOTUBIICHHUS
R wHa BbIXONE Mexay kiemMamu 0 1 2 OT yrja o MOBOpPOTa IMOJ-
3yHKa OyJIeT IMETh BU/I:

R = arR;. (2.1)
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YyBCTBUTEIBHOCTh TAKOTO JIATYHKA TOT/1a Oy IeT:
S = Dr/da, (2.2)

T. €. OHa TE€M BBIIIE, YeM OOJIbIIE PaANYC MOI3YHKA U YeM OOJIbIle
COIPOTHUBIICHUE, MPUXOJAIIEECs HA €AUHUILY AJIMHBI OKPY>KHOCTH
(mocnenHee 3aBUCUT OT YJIE€IbHOI'O COIPOTHUBIIEHUS Marepuaia U
CeueHHUs1 HaMaTbhIBAa€MOil TIPOBOJIOKH).

JIns MOTEHLIMOMETPUYECKOTO AATYMKA C JIMHEHHBIM IepeMe-
IIEHUEM KOHTaKTa (PUCYHOK 2.3, 6) BXOJHOW BEJIMUUHOMN SIBJISICTCS
X — TIOJIOKEHUE TIOJIBMPKHOTO KOHTAKTa, BBIXOJITHON — HAMPSIKEHUE
U, Tipu TIOCTOSSHHOM CONPOTHUBJICHUH R, KOTOpOE MPEACTaBIsET
cO0O COMPOTUBIICHUE YCTPOMCTBA, BOCIPOU3BOJISAIICTO U3MEHE-
HUE TIOJIOKEHUS MON3YHKa. 3HAYUT, BbIXOAHAs BenuuuHa U, mpo-
MOPLIMOHAJIbHA BEIMUUHE X.

3aMeTuM, YTO €CH y MOTEHIIMOMETPHUUYECKOTo JaT4yHhKa clie-
JaTh OTBOJI OT CEPEeIUHBI OOMOTKM (pPUCYHOK 2.3, 6), TO TaKoi
naTdyuk OyAeT XapakTepu3oBaTh HE TOJIBKO 3HAYEHHE, HO U
HalpaBJieHUE TIEPEMEIICHHs JIBMKKA. [[Js HAMOTKM JaT4YUKOB
MPUMEHSAIOT TPOBOJOKY M3 KOHCTAHTaHa, HUXPOMa, MaHTaHUHA,
HUKEJIWHA, peoTaHa, Gpexpais u Jap.

K HepocraTkam NOTEHIIMOMETPUYECKUX JATYMKOB MOXKHO OT-
HECTH HAJIMYUE CKOJIB3SIIETO KOHTAKTA U TO, YTO XapaKTepUCTHKA
«BBIXO/» OT «BXOJa» HE BCErjaa IMoiyyaercs JuHeiHHo. OnHako
MPOCTOTa KOHCTPYKIIMA U BO3MOXKHOCTh OOOWTHCH 0€3 yCHiuTe-
Jiel 3a4acTyr0 KOMIIEHCUPYIOT OTMEUEHHBIE HEJOCTATKHU.

Yeonvnvie oamuuxku peoOpa3yroT NEUCTBYIOIIEE HA HUX yCH-
JMe B 3JIEKTPUYECKOE COMPOTHBIICHWE WM CUJIy TOKa. BxomaHoit
BEJIMYMHOM 3/1ech OyleT U3MepsAeMoe yCUIIUE, a BBIXOJHOW COIpO-
TUBJICHUE JaT4MKa WIM CUJa TOKa B HeM. Pa3nuyaroT AaTyuku
ATOrO THIA B BUJE CTOJIOMKOB M TaK Ha3bIBa€Mbl€ TEH30JIUTHI, CO-
CTOAIIIUE W3 TOPOIIKA, YIS, rpaduTa UM CaXH, CMEIIAHHOTO C
0aKeIUTOBBIM WM IPYTUM H30JUPYIOLIUM JIAKOM.

[Ipocreiimii 1aTuuK B BUJE cTONOMKa, HaOpanHoro u3 10—-15
yTOJIbHBIX 1maii0 / auamerpoM 5—10 MM u TonmuHOM 1-2 MM, TO-
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Ka3aH Ha pucyHke 2.4, a. Ha xoHmax cronbuka MOHTHUPYIOTCS
KOHTAKTHbIE JUCKHU 2 U YNOpPHbIE KOHCTPYKLUH 3, uepe3 KOTOpbIe
nepegaercss ycunue P Ha JUCKH. DJIEKTPUYECKOE CONPOTHBIICHUE
TAKOI0 CTOJIOMKA CKJIaJbIBACTCS U3 MEPEXOJHBIX KOHTAKTHBIX CO-
MPOTHBIICHUH MEXIY YTOJIbHBIMH JHCKAMHU M COOCTBEHHBIX CO-
IIPOTUBJICHUH JUCKOB.
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PucyHok 2.4 — YronpHbIe JaTYUKH:

@ — IPOCTOIt; 6 — XapaKTEePUCTHKH YTOJIFHOTO JaTYHKa;
6 — nuddepeHIraIbHbIH
1 — yronpHas maiida; 2 — KOHTaKTHBIH TUCK; 3 — yIOpHas KOHCTPYKIUS

Tenzomempuueckue oamyuxu, WIA TaK Ha3blBaeMble TEH30CO-
MPOTHUBIICHUS, TIPEAHA3HAYAIOTCS TJIaBHBIM 00pazoM Ui U3Mepe-
Hus nedopmannii 1 MEXaHUYECKUX HAIpPsHDKEHUH, 00YyCIOBICHHBIX
>TUMHU JepopmanusaMu. OHU MPEACTABIAIOT COOON TOHKYIO (ana-
metpom 0,02—-0,04 mm) 3ur3aroo0pa3Ho YJIOKEHHYIO M OOKJIEEH-
HYI0O C JByX CTOPOH TOHKOH MamupocHOW Oymaroil HpoBOJIOKY,
M3TOTOBJIEHHYIO U3 MaTepuaia BBICOKOTO y/I€JIbHOIO CONPOTUBIIE-
Hus. TeH30conpoTHUBIIEHNE NPUKIEUBAIOT MPOYHBIM KJIEEM K I10-
BEPXHOCTH UCHBITYEMOMN JIE€TalH TaK, YTOObI HalpaBlIE€HUE 0XKUJIA-
eMoi aedopMaIi COBNANAN0 C JUIMHHOW CTOPOHOM IeTeNb Mpo-
BOJIOKHM. Pa3Mepbl TEH30/1aTUUKOB HEBEJIMKH: IiuHA 2,5—150 mwm,
mmpuHa 3—60 MM. ConpoTHBIIEHHE TEH301aTYNKOB 00b19HO 100—
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200 OMm. [ledopmaruu aeTanu mepenarTcs Ha MPOBOJIOKY, B pe-
3yJIbTATe YEro M3MEHATCS €€ JUIMHA, JUaMETp U Kak CIICJCTBHE
AJIEKTPUUYECKOE COMPOTHBIICHHE R.

2.4 UHayKTUBHbIE TATYUKH

[IpuHuun nelcTBUs JaTYMKOB OCHOBAH Ha U3MEHEHUH MHIYK-
TUBHOTO COIPOTHBJICHHS KaTYIIIKU MPU NIEPEMEIICHIN B HEH dep-
POMarHUTHOTO CEepACUHMKA WK MPU U3MEHEHUU 3a30pa B cepieu-
HUKE C IMMOMEIIEHHON Ha HeM KaTylKoi. BciiencTBue nmpocToThl U
HAJC)KHOCTH KOHCTPYKIIUHU, OOJBIIION MOIIHOCTH HA BBIXOJIE U OT-
CYTCTBHUSA TMOJBHMKHBIX KOHTAKTOB HaXOMAST IIUPOKOE MPUMEHEHHUE
MIPU U3MEPEHUH JIaBJICHUSI, PacX0/ia Pa3IMYHbIX KUJIKOCTEH U ra-
30B, JUHEWHBIX U YTIOBBIX MEPEMEIICHUNA. DTH JaTYUKHU pabOTaIOT
OT CETH MEPEMEHHOr0 TOKa Ha yactoTax oT 50 'l 70 HEeCKOIbKHUX
KHJIOTEPII.

NHnykTUBHBIE JATYMKW C TOJBHXKHBIM SIKOpEM (C M3MEHSI0-
IIMMCS 3a30POM) UCHOJB3YIOT Ui U3MEPEHUsI U KOHTPOJIS OYeHb
Maibix (0 2 MM) niepemenennid, Korna moaBukuelil sikops 1 (pu-
CYHOK 2.5, @) moJl IeCTBUEM MEXaHUYEeCKOro ycunusi P MeHseT
TMOJIOXKEHHUE 110 OTHOIIEHUIO K HETIOJBYKHOMY MarHUTOIIPOBOY 2,
W3MEHSIETCA BO3AYLIHBINA 3330 0, KOTOPBIN SBISIETCS BXOTHOM Be-
JUYUHOW JTaTYMKa, YTO BBI3BIBAET M3MEHEHHE WHIYKTHBHOTO CO-
MPOTHUBJIEHUS KATYLIKU, a CIEAOBATENIbHO, U BBIXOJHOW BEJIUYU-
HBI — TOKa /.

2.5 TpancdopmaTopHbIe JATYMKH

HpI/IHIII/IH )ICﬁCTBH?[ JaTYUKOB OCHOBAaH HAa U3MCHCHHHU B3auWM-
HOW MHAYKTUBHOCTH MEXIY JBYMs cUCTeMaMu OOMOTOK. B3anm-
Hasad HMHAYKTUBHOCTH M MOXeT M3MEHATHCA KaK OT H3MEHEHHS
MOJTHOTO MarHUTHOTO COINPOTHUBIIEHUS IIENH, TaK U OT B3aUMHOTO
nepeMenieHus: 0OMOTOK.

TpancdopmaTopHble TaTUNKU, TPUMEHSIEMBbIE I U3MEPEHUS
YIJIOBBIX TEpPEMEIICHUH, MMEIOT BTOPUYHYIO OOMOTKY, BBIIOJI-
HCHHYIO B BHJAC paMKH, KOTOpasA IMOBOPAUYMUBACTCA B KOJIBIICBOM
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saKope (pUCYHOK 2.6, a), u ee 3/]/C MOXKET MEHSITHCSI B 3aBUCUMO-
ctu ot yria ¢ u J/C E.
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Pucynok 2.5 — UHAyKTUBHBIE JATYMKU U UX XapaKTEPUCTUKU:
a — C TIOJBIKHBIM SIKOPEM; 6 — C TIEPEMEIAIONIIMCS CePACYHUKOM;
6 — C MI3MEHSIONIEHCs TUIOIAIBbI0 3a30pa; 2 — AndPepeHInaNbHBIH;
0 — XapaKTepUCTHKa JATYNKOB € — XapaKTeprcTHKa AU PepeHInaTbLHOTO

JIaTINKa
1 — NOABMXKHBIH SIKOPB; 2 — HETIOABUKHBIM MarHUTOIPOBO/

IIupoko mnpuMeHSIOTCS TpaHCPOpMATOpPHbIE NAaTUUKH, BbI-
IIOJIHEHHBIE B BUJE DJIEKTPUYECKUX MAIIWH, KOHCTPYKTUBHO IIO-
X0XKHE Ha CHHXPOHHBIE MAIIMHBI C MEPBUYHON OOMOTKOM, pacmo-
JIO’)KEHHOM Ha cTaTope, a BTOPUYHOM — Ha potope. OHM nmoapaszfe-
JISFOTCS Ha Bpamaromuecs Tpanchopmartopsl (B7) U ceTbCUHBI.

¥ BT Ha cratope M poTope, KaKk MpPaBHJIO, PACIIOIOKEHO IO
JIB€ B3aMMHO IMEpHEeHAUKYIspHble 00MOTKU. PaboTator BT nubo B
pEeXUME CHHYCHO-KOCHHYCHOTO Bpallaolerocs TpaHcdopmaropa
(CKBT) (pucyHok 2.6, 0), 1100 B pekuMe JMHEHHOT0 Bpallarole-
rocs Tparcopmaropa (J/IBT) (pucyHok 2.6, 6).
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PI/ICyHOK 2.6 — TpanchopMaTOpHbIE TATYUKH:

a — YTJIOBBIX TIEpEeMEIeHH, 6 — Bpallaroluics TpaHnchopmarop
B CHHYCHO-KOCHHYCHOM PEXUME; 8 — Bpamalonmﬁcs[ B pEKUME TUCTAHIIMOHHOU
nepenavyu yria; ¢ — cXxema BKIIOUYEHUS CEIbCHHOB B JIMHEHHOM PEXHUME;
0 — cXeMa BKIIFOUCHUSI CEIECHHOB B TPAHC(OPMATOPHOM PEIKUME;
€ — CTaTHYeCKHe

TpancopmaTopHbIM AaTUMKaM MPUCYIIM HEJOCTATKH M J0-
CTOMHCTBAa MHAYKTUBHBIX JAaTYMKOB, KPOME TOT0, Y HUX OTCYT-
CTBYET T'aJIbBaHUYECKAs CBSA3b MEXKIY LIETSIMU BXO/A U BBIXO/1A.

2.6 EMKocCTHBIC 1aTYUMKH

EMKOCTHBIN JaT4YMK TpENCTaBisieT cOOOW KOHIEHCATOp, €M-
KOCTh KOTOPOTO 3aBUCUT OT IUIOIIA/IM IUIACTHH, PACCTOSIHUSA MEX-
Iy HUMHU U TUDJIEKTPUYECKON MPOHUIIAEMOCTU CPEAbl MEXIY 00-
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KJIaaKkaMu. PaznuyaroT Tpu TUIIa EMKOCTHBIX JATYMKOB: C U3MEHSI-
€MOH IUIOLIAJIbI0 TUIACTHH, C U3MEHAEMBIM PACCTOSHUEM MEXKIY
IJIACTUHAMU U C U3MEHAEMOUN AUANIEKTPUUECKON TPOHULIAEMOCTBIO
MEXy IIacTUHaMu. Bce Ha3BaHHbIE mapamMeTpbl eMKOCTHBIX JaT-
YUKOB SBJISIOTCS BXOJHOM BEIWYMHOM, a BBIXOJHOM BEIIMYHMHON
Oyner emkocTh. Hanbonpiee pacnpocTpaHeHUE MOTYyYHUIN TaTuU-
KU, BBIIIOJIHEHHBIE B BHUJIE IIJIOCKOrO MJIM LUIMHAPUYECKOTO KOH-
JeHcaropa. PasznnuHble pUMEpbl €MKOCTHBIX JIATYUKOB CXEMa-
TUYHO U300pakeHbI Ha pUCYHKE 2.7
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Pucynok 2.7 — EMKOCTHBIE TaTYUKU:

a — JIOCKUii; 6 — ¢ YIJIOBBIM IIEPEMELICHUEM; 8 — IIMITHHIPUYECKIH

Jlatuuku, paboTa KOTOPBIX OCHOBaHAa HA €MKOCTHOM IPUHIIM-
e, IPUMEHSIOT JJI1 U3MEPEHUS Pa3IUYHbIX ApaMETPOB: BIIAXKHO-
CTH IOYBBI, 3€pHAa M YHCIEHHOIO COCTaBa, Pacxoja, JIaBJICHHUH,
TOJIIMHBI pa3jIMyYHBIX MaTepuajoB U T. 1. Bce Oonee mmpokoe
pacnpocTpaHEeHHUE MOIyYat0T EMKOCTHBIE JATYUKHU JJIs1 U3MEPEHUS
YPOBHEH DPA3IUYHBIX BEIIECTB C IU(PPOBBIM OTCUETOM pPE3yJbTa-
TOB, KOTOPbIE€ MOXHO I€pelaBaTh Ha OOJIbIINE PACCTOSHHUS.

EMKOCTHBIM JTaTUMKaM MpPHUCYIl psAJ HEAOCTATKOB: 1) Moll-
HOCTb BBIXOJHOI'O CHTHaja HEBEJIMKa, T03TOMY HEOOXOAUMO MpHU-
MEHATh YCWIMTENH; 2) IPU IPOMBIIUIEHHON 4acTOTE HE YJAeTCs
MOJIyYUTh 3HAUYUTEIbHYIO MOIIHOCTH JIaTYMKOB, B CBSI3U C ITUM
OOBIYHO OHHU TOJYYalOT MUTAHWE OT HCTOYHUKOB ITOBBIIIEHHOM
gactoThl (10 k' 1 Gonee); 3) cuiIbHOE BIMSHUE OKa3bIBAIOT Iapa-
3UTHBIE EMKOCTH (OCOOEHHO €MKOCTH COETUHHUTEIbHBIX MPOBOIOB
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OTHOCHUTEJIHO 3€MJIM), YTO BBIHYXKIAET MCIIOJIb30BATh 3KPaHUPY-
IOILME DJIEMEHTBI U1 IIPOBOJOB U 1aTYUKA.

2.7 ®oTo3/1eKTPUYECKHE JATYNKH

OTU aTYMKU MOJYYHIIU IIUPOKOE PACHpPOCTPAHEHUE B aBTO-
MaTHYECKUX CUCTEMAaxX KOHTPOJIS U YIPABJICHUS PA3IUYHBIMH TeX-
HOJIOTUYECKUMU TporieccaMu. [IpuHuumn aeicTBrUg X OCHOBAaH Ha
UCTOJIB30BaHUHU (OTO3IEKTpUUecKoro 3¢dexra. Jlaruuku mpen-
CTaBJIAIOT CO0O0M (hOTORNIEMEHTHI, pearupyromnme Ha HU3MEHEHUe
CBETOBOI'O NOTOKA. 13BeCTHO, UTO CBETOBAsI SHEPIUsl, NIEUCTBYS Ha
HEKOTOpBIE MaTepHalibl, COOOIIAeT UX ANEKTPOHAM JOMOIHUTENb-
HYI0 HEPIHI0, JOCTAaTOYHYIO JUIsl TOrO, YTOOBI YacTh 3JIEKTPOHOB
oKa3anach CBOOOHOM.

B 3aBucHMOCTH OT MOBEAEHUS BHICBOOOXKIAIOLIUXCSA O] 1€ -
CTBHEM CBETOBOT'0 MOTOKAa 3JIEKTPOHOB pa3iHyaloT TpU Tuma (o-
TO3JIEMEHTOB: ¢ BHEIHUM (HOTOAPPEKTOM (BaKyyMHBIE WIIH T'a30-
HaMOJIHEHHBIE), C 3alHPAIOIIUM CII0eM (BEHTHJIBHBIE) U C BHYT-
perHuM poTtodddexrom (hoToconpoTUBICHHS).

®dorosnemMeHTsl ¢ BHEMHUM (hoTodhdexkToM (pucyHok 2.8, a)
MIPE/ICTaBISAIOT CO00M BaKyyMHYIO WJIM Ta30HAMOIHEHHYIO JIamIly,
aHoJl / KOTOpPO# BBIMOJHEH B BHUJE KOJbIIA WM TUIACTHHKH, a Ka-
TOA 2 00pa3oBaH CBETOUYBCTBUTEIBHBIM CJIOEM (II€3UH WIJIA CIUIaB
CYpPbMBI C II€3UEM), HAHECEHHBIM Ha BHYTPEHHIOIO IOBEPXHOCTh
KOJIOBI.

DNEeKTpUYECKUit TOK BO3ZHMKACT KaK MOTOK AJIEKTPOHOB, BbI-
OUTBIX IMOJ JIEHCTBMEM CBETOBOM SHEPrMM C MOBEPXHOCTH Belle-
ctBa (BHemrHUM (oTodPdeKT). Y (POTOIIEMEHTOB C BHYTPEHHUM
¢dorodapdexToM cBOOOTHBIE FNIEKTPOHBI, U3MEHSS O] ASHCTBUEM
CBETOBOI'O MOTOKA CBOE HEPreTUYECKOE COCTOSIHUE, OCTAIOTCS B
BemiecTBe. Hanbonee pacmpocTpaHeHBI CEJIEHOBBIE W MEIHO-
3aKHCHBIE ()OTODTIEMEHTHI.

Ha pucynke 2.8 6 moka3aHbl yCTPOHWCTBO U CX€Ma BKJIFOUYEHHUS
CEeNICHOBOr0 (POTOINEMEHTA. DJIEMEHT COCTOUT U3 TOHKOW IUIEHKU
30JI0Ta 3, 3aMUPAIOIIETO CJIOsA 4, CEIEHOBOrO CJIOA 5 U CTAbHOU
MOAKJIAAKN 6. 3anMparouIvil CJI0M Ha TPaHUIIE CEJIEHA C 30JI0TOM,
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o0yajast 1€TEKTOPHBIMU CBOWCTBAMH, HE MO3BOJIET AJIEKTPOHAM,
BBIOUTBIM CBETOBBIM IIOTOKOM, BO3Bpalarbcs ooparHo. CBeTOBOI
IIOTOK IIPOXOJMUT Yepe3 IUICHKY 30J10Ta U CO3JaeT BEHTUJIbHBIN
¢boTo3(pdexT, mpu KOTOPOM 3JIEKTPOHBI U3 OCBEIIEHHOIO CJIOs Iie-
PEXOIAT B HEOCBEILECHHBIN, OTICICHHBIA U30JISILUOHHBIM 3allupa-
I0IUM ci10eM. Benencrsre 3Toro BO3HUKAET pa3HOCTh TOTEHLIUAIOB
Eynnporekaer Tox Uy B Harpy304HOM COIIPOTHUBIICHHN R.

i
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PucyHnok 2.8 — ®OTO31€MEHTHI U UX XapaAKTEPUCTUKH:

a — ¢ BHEHIHUM (oTodIPPEKTOM; 6 — XapaKTepHCTHKA (POTOIIEMEHTOB

¢ BHemHUM GoTodddexToM; 6 — ¢ BHyTpeHHUM (HoTOdhhEKTOM;
2 — XapaKTEepUCTHKH (HOTORIEMEHTOB C BHYTPEHHUM (HOTOAIPPEKTOM;
0 — GOTOCOTIPOTUBIICHHE; € — XaPAKTEPUCTUKA (OTOCOTPOTUBICHHUS;

o1c — POTOYMHOKUTEIIB;
1 —aHox; 2 — kaToj; 3 — TOHKas IUIEHKA 30J10Ta; 4 — 3aluparoliuii CIoH;
5 — cIIoH celleHa; 6 - cTallbHAs MOJKIaAKA; 7 — CTEKJISIHHAS IIACTHHKA;
8 - anexTpon
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Uem Gosbllie CONPOTUBICHUE R TEM MEHEe JIMHEWHA CBETOBAs
xapakTepucTuka (pucyHok 2.8, 2). Y dortoconpoTtusieHuit (pucy-
HOK 2.8, 0) Ha CTEKJISIHHYIO IJIACTUHKY 7 HAHECEH TOHKUU CJIOU
ceJieHa WJIM CEePHUCTBIX COCAMHEHHM MeTaioB (TaJUiusi, BACMYTA,
KaaMus, cBuHIA). K M1acTuHKE MPUKPEIUIAIOT IEKTPOIbI 8, KOH-
TaKTUPYIOIIKE C MOITYITPOBOAHUKOBBIM CIIOEM.

[Tpu momaye K 3MEKTPOJAM HAINPSDKEHUS Yepe3 MOTYNPOBOJI-
HUK MOTEYET TOK, CHJIa KOTOPOTO 3aBUCUT OT OCBEIIEHHOCTU CBE-
TOYYBCTBUTEIILHON TOBEPXHOCTH (POTOCONPOTUBIICHUSI.

®oTrodneMeHTHl U (POTOCONPOTUBIICHHS] MPOCTHI MO YCTPOIi-
CTBY, HEBEJIMKH IO rabapuTaM, BHICOKOUYBCTBHTEIBHBI M JIOCTa-
TOYHO HAJEXKHBI B pabote. HaxoasaT mmpokoe MpUMEHEHHE B CH-
CTeMaxX aBTOMATHKU CEIbCKOXO3SHCTBEHHOTO MPOM3BOJCTBA: JUIS
ABTOMATUYECKOTO YMPABICHHUS yJIWYHBIM OCBEIICHHEM, KaK JaT-
YUKH OCBEIIEHHOCTH B TEIUIMIAX, JUI W3MEPEHHUS TEMIIepPaTyphbl
HarpeTeix Tell ((OTOINEKTPUUECKUN MHUPOMETp), OMpeAesieHuUs
MIPO3PAYHOCTH KUAKOCTH WJIM Ta30B, MOJCYETAa W3JENUH, MPOXO0-
JSIIMX TI0 KOHBEWepY, AJIsl OLIEHKH COCTOSIHHSI TIOBEPXHOCTU 00b-
eKTa, U1 KOHTPOJISI TUTAMEHH B TOTIKAX M T. II.

@DOTONATYMKY C IITEKTPHUUECKUM TOKOM Ha BBIXOZE YacTO HC-
MONIB3YIOTCS B COCTaBE (DOTODIEKTPUUECKHUX peJie, JJIS Yero ux
COEAMHAIOT C KOHTAKTHBIMU MM OECKOHTaKTHBIMH 3JIEKTpHYe-
ckuMu pene. OcoOeHHO MOAXOASIT AJIsl 3TOM 1eNId TUPATPOHBI, BbI-
NoJHsIoMKE GYHKIIMKA OJHOBPEMEHHO M ycuiuTens u pene. doro-
AJIEKTPUUYECKUE pelie OYeHb yNOOHBI, a B psijie CIlydaeB W He3aMe-
HUMBI Kak ammapaTthl s aBTOMAaTHYeCKOH CUTrHanM3anuu, Opa-
KOBKH, COPTUPOBKH, CUETa, 3alIUTHI, YIIpaBJIeHHs U T. 1. B 1iemom
e BO3MOXHOCTH (DOTORIEKTPUUYECKUX pelie B aBTOMATUKE 4Ype3-
BbIUaitHo Benwku. [llmpokoe mpuMeHeHHe B aBTOMATHKE HAXOJSIT
¢boToTproaB! 1 HOTOYMHOKUTEIH.

2.8 laTunku TemnepaTypsbl

JlaTyuKu JUIS U3MEPEHUs] TeMIepaTypbl Pa3jIMuHBIX TEJ WIA
Cpell MCHOJB3YIOT B CBOCH paboTe pa3HOOOpa3HbIe CBOICTBA Be-
IIECTB WJIA MAaTePUAIIOB, M3MCHSIONINECS B 3aBUCUMOCTH OT TEM-
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nepaTypsl. ITO MOXKET ObITh M3MEHEHHUE JIMHEHHBIX pa3MEpOB WIH
o0beMa, KO3 PUIMEHTa TEMIIEPaTypHOI0 CONPOTUBIIEHUS, TEPMO-
ANEKTPOABMIKYILIEH CUIIbI, 3JIEKTPOIPOBOAHOCTH U T. II.

[Ilupokoe NpHMEHEHHWE B CHCTEMax aBTOMATHUKU HaXOHAT
KOHTAKTHBIE TEPMOMETPHI, OMMETANTMNYECKUE IaTYUKH, TepMO-
METPBI CONPOTUBIICHHUS, TIOIYIIPOBOJHUKOB TEPMOCOIPOTUBIICHHUS,
TEpPMONapbl, MO3UCTOPbl. KOHTAKTHBIE TEPMOMETPHI OTHOCSTCS K
JaTYNKaM, OCHOBAaHHBIM Ha IPHUHIMIIE TEIUIOBOIO PACIIMPEHHUS
KHUIKOCTEN U T'a30B.

JKunkocTHBIN (PTYTHBIN) JAaTYMK MPEACTaBIsAET cOOON CTeK-
JISSHHYIO0 TPYOKY, BHYTPH KOTOPOM pa3MellleHa CTEKJIIHHAs aMITyJia
C KalWJUIApOM, I'/ie HaXoquTcs pTyTh. B ammnyny (pucyHok 2.9, a)
BBEJICHBI /IBA KOHTAKTA: OJIMH BMAsiH CHU3Y U COEAUHEH CO CTOJI-
OMKOM pPTYTH, a BTOPOH (IIOJBMKHBII) PACHOJIOKEH CBEPXY M MO-
KET MepPEMELaThCs B KaWUISIpE IpU MOMOILM MarHUTHOW T'OJIOB-
KU (Ha pUCyHKe He noka3aHa). [lockoibky BbIcOTa cTON0A PTYTH
3aBUCHUT OT TEMIIEPATypbl U3MEPSEMOM Cpesibl, TO KaKJIOMYy I0JIO-
KEHUIO TOJBM)KHOTO KOHTaKTa OyJeT COOTBETCTBOBATh OINpee-
JIEHHOE€ 3HaY€HHE TEMIIEPATypbl cCpadaThIBaHUS AATUUKA.

Takum 00pazoM, KOHTAKTHBIA TEPMOMETP JATYMK JBYXIO3U-
LIUOHHOTO JI€WCTBUS, BXOJHOW BEIMYMHOW KOTOPOTO SIBISETCS
TeMIepaTypa, a BBIXOJHOW — BBICOTA CTOJIOA JKUAKOCTH B KaIlui-
nsipe. [lpenenst perynupoBanus temneparypst oT —30 qo +100 °C
(u BbIIIE). B cXemax aBTOMaTHKU TaKHue TEPMOMETPBI IPUMEHSOT-
Csl C IPOMEXYTOUHBIM pejie, OTOMY YTO pa3pblBHAs MOIIHOCTh
KOHTaKTOB He npesslmaeT 2 Bt npu Toke 0,2 A.

[ToMrMO pacCMOTPEHHON KOHCTPYKIMH, INPUMEHSIOT TEPMO-
METpHI, Te BapHaluu CToJ0a KUAKOCTH MCHOJIB3YIOT s U3Me-
HEHUS CONMPOTUBIIEHUS PE3UCTOPA, BIASIHHOIO B KaMWLISAp (pUCY-
HOK 2.9, 6), UHAYKTUBHOCTH KaTyIIKH (PUCYHOK 2.9, ), EMKOCTH
(pucyHok 2.9, 2), MHTEHCUBHOCTU CBETOBOIO TIOTOKa (pHUCY-
HOK 2.9, 0).
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€ HC 3
Pucynok 2.9 — JlaTunku Temneparypsl:

a, 0, 8, 2, 0 — JKUJIKOCTHEBIE; €, JIC, 3 — MAHOMETPHUIECKHUE
1 — 6aIoH; 2 — COCAMHUTENBHBIN KaWLLIP; 3 — MAaHOMETP; 4 — CTPEIIKa;
5 — u3MepuTeNnbHas Kaia; 6 — KOHTaKTHAsE CHCTEMa

MaHoMeTprYecKue NaTYUKH UCIOJIb3YIOT 3aBUCHMOCTH J1aB-
JIEHUS, HAXOJAIIErocsi B 3aMKHYTOM CHUCTEME ra3a WJd HacChILIeH-
HOTO Mapa HU3KOKUIIALIEH JKUJIKOCTH, OT TEMIEPATYPhl. 3aMKHY-
Tas cucrema (pUCyHOK 2.9, e, o, 3) COCTOMT U3 OayioHa [, To-
Ipy’KaeMOT0 B M3MEPSIEMYIO CPEdy, COEIMHUTENBHOIO Kaluuisapa
2 ¥ MaHoMeTpa 3, CBA3aHHOTO Yepe3 CUCTEMY PbIYaroB CO CTPEI-
KOU 4 U3MepUTEIbHOU 1IKanbl J. FI3MeHeHne TemMneparypsl B 9TUX
JaTYNKAX MPOUCXOAMUT 3a CUET MEepEeMELIEHUS MaHOMETPUUYECKUX
npyxuH (e), memOpad (orc), cunbdonoB (3). [lpu nocTmxenun
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NpeeNbHBIX 3HAYCHUH TeMIepaTyphl CTpejiKa BbI3bIBaeT cpada-
ThIBAHWE KOHTAKTHOW CHCTEMBI 6, B PE3yJIbTaTe YEro BO3HUKAET
YIPABJLIIOIUN CUTHAIL. J[aTYMKYM MAaHOMETPUYECKOIO THUIIA TI03BO-
JSIFOT BECTH BU3YallbHBIM KOHTPOJb TEMIIEpPaTyphl, IpUYEM IlIKajIa
JaT4hKa MOXKET OBbITh y/JajeHa Ha 3HAYUTEIbHOE PACCTOSHHE OT
KOHTpOJUpyeMoro o0bekTa (JuiMHa kKamwuiipa xo 40 m). Kun-
KOCTHbIE MAHOMETPHUUYECKUE JAaTUMKHU 3allOJIHSIOTCS PTYThIO, alle-
TOHOM, 3()UPOM, CHUPTOM U MX COCTUHEHUSMH, a Ta30Bble-a30TOM
Y UHEPTHBIMU ra3aMu.

ITorpemHocTh M3MEpeHHs] MaHOMETPHUUYECKUX JAaTYUKOB CO-
craBisger 1-2,5 %, npenensl U3MepeHUs: OrpaHUYUBAIOTCSA TEMIIe-
paTypaMu KaueCTBEHHOTO M3MEHEHUsS (PU3MUECKUX CBOWUCTB pabo-
4yero teia (HampuMep, TEMIIEpaTypbl 3aMep3aHMsl U KUIIEHUs pa-
Oouell xunkoctn). HemoctaTku Takux AaTYMKOB B TOM, YTO 3Ha-
YUTENbHAs WHEPLHUOHHOCTh U MOBBILIEHHAs] YyBCTBUTEIBHOCTh K
BUOpAIMK U TOJYKAM MOT'YT BbI3BaTh cpabaTbiBaHHE KOHTaKTOB. B
cXeMax aBTOMATUKA MaHOMETPHUYECKHE NAaTUYNKHU MPUMEHSIOT 0e3
IIPOMEKYTOUHBIX pelle, MOCKOJIbKY MOIIHOCTh MX KOHTaKTOB JO-
CTyIIHa JJisl YINpPaBICHHUS MAarHUTHBIMHU IIyCKaTEISIMH HCIIOJIHU-
TEJIbHBIX MEXaHU3MOB.

B Oumeramnuueckux natumkax (pucyHok 2.10, a) usmepu-
TEJIbHBIM OPIaHOM CIYXKUT CIlail IByX IOJIOCOK METAJIJIOB C pa3-
JUYHBIMHU TEMIIEpaTypHbIMU KO3 duirentamMu pacumpenus. [pu
U3MEHEHUH TeMIIepaTypbl U3MEpUTENbHBIH 3ddext aedopmupy-
ercst (u3rubaercs), MpUYEM CTeNeHb JedopMalii MPOHOPIHO-
HasibHA Temreparype. CrnasHHbIe IUIACTUHKH M3TMOAI0TCsA B CTO-
POHY MeTala C MEHBLIMM TeMIIepaTypHbIM Ko3((UIIHEeHTOM
pacmpenus. Ha pucynke 2.10, a moka3aH AaTduk, y KOTOpPOTO
nedopmarusi OMMETaUTMUYEeCKOW TUTACTUHKU [ HCTIONB3YEeTCs IS
0CBOOOXXICHUS TPY>KUHBI 2, KOTOpasi 00ecreunBaeT pe3Koe U yeT-
KOe cpabaThIBaHHE KOHTAKTOB 3.

Jlnst pe3koro cpabaThIBaHUsl KOHTAKTOB B JaTYMKaX TemIiepa-
Typsl THNA J{TKM (¢ npeaenamu perynupoBanus ot -30 g0 +50 °C
U pa3pbIBHON MOIIHOCTHIO KOHTAakTOB 50 BT) mpuMeHstoT mocto-
SIHHBIE MarHUThl, KOTOPBIE NMPUTATUBAIOT IUIACTUHKY Cpa3y MOcie
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TOTO, KaK IpU OMNPEICICHHON TeMIiepaType OHa JOCTUTHET 3a/1aH-
HOU cTeneHu AedOpMaIIHH.
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Pucynok 2.10 — JlaTynku TeMnepaTypbl:
a — OUMETATMYECKUIT, 6 — TEPMOMETP COIPOTUBIICHUS,
6 — XapaKTEePUCTHUKA TEPMHUCTOPA; 2 — CXeMa BKIIOUEHUS TEPMHICTOPA;

0 — BOJIbTAMIIEPHBIE XapaKTEePUCTUKUA TEPMUCTOPA, € — CXeMa BKIIIOUEHUS
TEPMOTIAPHI; Jic — TEMIIEPATYPHBIE XapAKTEPUCTUKH ITO3UCTOPOB MIPHU OJTHOM
HanpsHKeHUH;

1 — OuMeTanuyeckas TNIACTUHKA; 2 — MPYKUHA; 3 — KOHTAKTHI,
4 — 1poBOJIOKA; 5 — U3OJSUMOHHBIN KapKac; 6 — KOXKyX; 7 — BBIBOIbL;
8 — M30JIIUMOHHAs KOJIoAKa; 9 — ciasgsHHbIN KoHew; 10 - mpoBox

Jlnama3oHn pabo4ux Temmneparyp OMMETAIIIMYEeCKUX JaTYUKOB
BecbMma Benuk: oT —60 1o +350 °C. UyBCTBUTEIBHOCTh UX OOBIYHO
coctaBisgeT 1 °C, HO MOXKET OBITh U BBIIIIE.

B TepmomeTpax CONMpPOTHBICHHUS HMCIOJIL3YIOT CBOHCTBO Me-
TAJUTMYECKUX TPOBOJHUKOB HM3MEHSTh CBOE JJIEKTPUUYECKOE CO-
MPOTHUBJICHHUE MPU U3MEHEHUU TEMIIEPATYPHI.

B s1tux tepmomerpax Ha pucyHnke 2.10, 6 npoBosoka 4, usro-
TOBJICHHAsI W3 MEAH FUIM TIATHHBI, HAMOTAaHA Ha W30JISIIIHOHHBIN
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Kapkac 5 ¥ 3aKpbiTa KOXKyXoM 6. BeIBoJIbI 7 3aKperieHbl B U305~
[IAOHHOM KOJIOIKE 8.

TokoBblE Harpy3ku TEPMOMETPOB CONPOTHBIIEHUSI OUEHb Ma-
JIBl, C TEM YTOOBI TEIJIO, BBIJEISIEMOE TOKOM B IPOBOJIOKE TEPMO-
MeTpa, ObLIIO BO3MOKHO MEHBIIMM IO CPAaBHEHHIO C TOJIY4aeMbIM
OT cpelpl, rae u3Mepsercs temmeparypa. I[lockonbKky MHTEHCHB-
HOCTB pacxoja TerJia 3aBUCUT OT MHOTUX (aKTOpOB (reomeTpuye-
CKHX pa3MepoB U (QOpPMBI MPOBOJHUKA M apMaTypbl, K KOTOPOI
KpENUTCsl MPOBOJHUK, COCTaBa, IIOTHOCTH, TEIJIONPOBOJHOCTU
OKpY Karollel cpebl, CKOPOCTH MEPEMELICHHS U T. II.), TEPMOMET-
PBI COMPOTUBIICHUS MOTYT MPUMEHATHCS U JIJIST U3SMEPEHUS IPYTUX
BEJIMYUH — CKOPOCTH, INIOTHOCTU U COCTAaBa ra30BOM WJIU >KHUJKOU
cpenbl. [lomynpoBoanukoBeie TepmocornpotusieHus: (//7P) wiu
TEPMUCTOPBI, TEeMIIEpaTypHbIi ko3 dunneHT kotopsix B 8—10 pa3
OoJbllle, YeM Y METaJUIOB, MOJYYMIH IIUPOKOE PACIPOCTPaHCHHE
B aBTOMAaTUYECKHUX CUCTEMax yIpaBieHHUs Temmneparypoul. B 3aBu-
CUMOCTHU OT MaTepuajia TEpMUCTOPHI JENATCA Ha MEJHOMapraHie-
Bble (MMT) u xobanproMapranneBsie (KMT). JlnanazoHn u3mepsi-
€MbIX U KOHTPOJIUPYEMBIX UMH TEMIEpaTyp cocTaBisieT oT -70 1o
1480 °C. KOHCTpYKTMBHO OHHM IpEJICTABISAIOT CO0O0M IIapHK,
TPYOKY WJIM TUCK U3 3TUX MOJYNPOBOJIHUKOBBIX MaTEpHUAJIOB C Me-
TAJUTMYECKUMU BBIBOJAMM.

XapakTepHOl OCOOEHHOCTBHIO TEPMUCTOPOB SIBISIETCS BO3-
MOXKHOCTh TIONyueHHusi peneiHoro »¢dexkra B 1enu (PUCYHOK
2.10, ), Kxyna OHHM BKJIIOYEHBI. Ecnu uepe3 TepMHUCTOPBI TIPOITyC-
KaTh TOK, TO [0 MEpEe €ro yBenuueHus Hampsbkenue Uy Ha TepMu-
cTope R; pacTeT cHauyana MpONOPIHOHAIBHO TOKY, a 3aT€M HAauyu-
HaeT MajaTh H3-32 YMEHBIIECHHS CONPOTUBIICHUS, BBI3BAHHOTO
HAarpeBOM TEPMHUCTOpPa TOKOM. JlanbHelIlee MOBBIIICHUE HAMps-
KEHUS B LENU TePMHUCTOPA, HE OTPAHUYEHHOUN JPYrUM MPOBOJHU-
KOBBIM COMPOTHUBJIEHUEM 110 3HaYeHUs! U, COPOBOXKAAETCS CKay-
KOOOpa3HbIM HEOTPAaHWYCHHBIM YBEIUYCHHEM TOKa U BBI3BIBACT
paspyiieHne TepMucTopa. YToObl OrpaHUYHUTh TOK, B IIETh TEPMH-
CTOpa BKIIIOYAIOT CONPOTHUBJICHHE R; C MPSAMOIMHEHHOW HHU3Kas
CTaOWJIBHOCTDH MapaMeTpoB. BrllmyckaeMble MPOMBIIUIEHHOCTHIO
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TEPMHUCTOPBI UMEIOT pa3zdpoc mo comnpoTusieHuto a0 +20 % ot
HOMMHAJIA, YTO 3aTPyAHAET UX B3auMo3aMeHsIeMOCThb. [1o3ucTopsl
001a1af0T OOJBIINM TOJOKHUTEIBHBIM TEMIIEPaTypHbIM KO3 hu-
LMEHTOM comnpoTuBieHus, nocturaronmM 80 % Ha 1 °C B y3kom
auarnazoHe TeMmnepatyp. VX u3roTaBiuBaioT U3 TUTaHaTa Oapus co
CHelHabHO 0I00paHHBIMU MPUMECSIMH, TPUIAIOUTIMH UM CBOM-
CTBa MOJYIPOBOJHHUKA, Y KOTOPOIO CONMPOTUBIIEHUE CUJIBHO 3aBU-
CHUT OT TemrepaTypsl. TeMmeparypHbiii KO3 (ULIUEHT MO3UCTOPOB
B 3—4 pasa Oombiie, ueM y TepMuctopa. Ilosuctopsl BcTpauBaroTcs
B OOMOTKU JABUTATENeH JUId U3MEPEHUS UX TeMIepaTyphl.

B TepMonnexkTpuueckux JaTd4vkax (TepMoIapbl) MCHOJB3YIOT
TepMmoaniekTpuueckuit s dekr. Ecnu crnadare nBa pasHbIX CHELH-
aJIbHO MOJO00PAaHHBIX IIPOBOJIHUKA U CHastHHBINA KOHEL 9 (pUCyHOK
2.10) Harperh, TO Ha CBOOOAHBIX (XOJOMHBIX) KOHIIAX MPOBOIHU-
KOB nosiButTcs TepmMo-3/1C. DT0 NpouCcXoAUT NOTOMY, YTO SHEPTHUS
CBOOO/IHBIX AJIEKTPOHOB B PA3JIMYHBIX METAJUIaX YBEIHMUMBACTCS C
pocToM Temmeparypbl HeoauHakoBo. Hannume nepenana temie-
paTyp BAOJb MPOBOJHUKA MPUBOAUT K TOMY, YTO SHEPTUU U CKO-
pPOCTH 3JIEKTPOHOB Ha KOHIIE IPOBOJHUKA C O0Jiee BBICOKOH TeM-
nepatypoi OyayT OoJjble U 3JIEKTPOHBI HAYHYT JBUTAThCS OT rO-
psAYero KOoHIAa K XoyogHomy. 3Hauenune tepMo-I/]C E nmpomnopuu-
OHAJIBHO PAa3HOCTHU TEMIIEpPaTyp HArpeToro ¥ CBOOOHBIX KOHIIOB U
3aBUCUT OT MeTaiyia npoBosiok. [Ipu m3MepeHuu TemmepaTypsl
CBOOOJHBIM KOHIIAM 00€CHEeYnBaIOT IMOCTOSIHHYIO TeMIleparypy,
JUIS Yero MX JOCTAaTOYHO YAAJSIOT OT CHas WIN yAJUHSIOT IMyTeM
nonbopa mpoBoaoB 10, obmamarommx Temu ke Tepmo-IO/C u
Ha3BaHHBIX TIOATOMY, TEPMOHJIECHTHYHBIMH WM KOMIICHCAI[MOH-
HeIMU. Ha mpakTHke NpPUMEHSIOTCS TEpPMOMAaphl: XPOMEIlb-
komnenesble (XK) ¢ mpenenamMu H3MEpEHUs TEMIIEpaTypbl /10
600 °C, wmenpkoHcTtantanoBele (M) mo 350 °C, xeneso-
koHctantanoBbie (JK) mo 600 °C u mp.

2.9 JlaTuuku ypoBHS

JlaTyuku ypoBHS — 3TO YCTPOWCTBA Il U3MEPEHUSI YPOBHEU
BEIIIECTB OTHOCHUTEIBHO KaKOW-TMO0 OTMETKH, MPUHATON 3a Hada-
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J0 orcyera. B aBTOMAaTHyecKUX CUCTEMax YNpaBICHUS HAXOIAT
MpUMEHEeHHEe MeMOpaHHbIe, SIEKTPOAHbIC, [TOIJIABKOBBIE U APYTUE
JATYUKHU YPOBHS.

Ha pucynke 2.11, (@) moka3anbl MeMOpaHHbBIC JaTYUKH, UC-
II0JIb3YEMbIE KaK yKa3aTeJId MPEIESIbHOTO (BEPXHEro U HUKHEIO)
YPOBHS CBHIITyYUX T€J B EMKOCTSX. B Takux naTumkax mpuUMEHSIOT
MUKPOIEPEKITI0YaTeNd, KOTOpble cpaldaThIBAlOT MNpPU 3aJaHHOM
YCWJINH, COOTBETCTBYIOIIEM OIPEIEICHHOMY YPOBHIO CBIITy4ero
MaTepuaia HaJl JaTYMKOM.

Ha pucynke 2.11, (6) u3o6paxxen MeMOpaHHBI YpOBHEMED, B
KOTOPOM Ha OCHOBE H3MEpPEHHs JaBJIEHUS, IEpeaBacMoro Ha
MeMOpaHy BECOM CTOJI0a KUJIKOCTH, KOHTPOIUPYETCS €€ YPOBEHb.
Bec xuakoctH, NpONOpUMOHAIBHBIA €€ YPOBHIO [, BBI3BIBACT
onpeAeNeHHbId U3rud MeMOpaHbl /, MEXaHMYECKH CBSI3aHHOW C
YroJbHBIM JaT4UKOM 2. JlaBiieHHE, COOTBETCTBYIOLIEE YPOBHIO
MaTepuana, nepefaercs K yroibHOMY JaT4MKY, Ha BBIXOJE KOTO-
pOro BO3HUKAET 3JIEKTPUUECKUN CUTHAJ, U3MEpSeMblil Mpubopom
11 v ucnionb3yeMslit uia ynpasnenus. Lllkana npubopa nporpa-
JyHpOBaHa B €IUHUIIAX YPOBHs. 3aMETUM, YTO U3MEPEHUE JaBiie-
HUS CTOJ0A JKUAKOCTH MPOUCXOIUT B COCYJE, COOOIIAoLIeMcs C
TEM pe3epByapoM, 1€ KOHTPOJIUPYETCS YPOBEHb.

DNEeKTPOAHBIE NaTYMKHU MO3BOJISIOT U3MEPATH YPOBHH KHUJIKO-
CTeM U HEKOTOPBIX CHIYYHX TEJ MO0 COOTBETCTBYIOIIEMY M3MEHE-
HUIO aKTUBHOM WJIM €EMKOCTHOM IPOBOJUMOCTH MEXKIIIEKTPOIHOTO
MPOCTPAHCTBA aTyuKa, (pUCyHOK 2.11, 8). DNEKTpOIHbIE JaTYNKHU
IIPOCTBI, TOYHBI, HEJIOPOTH U JI€al0T BO3MOKHBIM JUCTAaHIIMOHHOE
M3MEpEeHUE YPOBHEN B PA3IMUHBIX EMKOCTSIX.

B mnomnnaBkoBBIX JaT4YMKAX W3MEHEHHS YPOBHS JKHIKOCTH,
BOCIpUHHUMaeMble noruiaBkoMm 3 (pucyHok 2.11, r), mepenatorcs
MEXaHHYECKOU CBS3bIO (Tpoc 5, OokH 6, MPOTUBOBEC 7) DIIEMEH-
Ty, KOTOPBIA OOBIYHO TMpeoOpa3yeT 3TH U3MEHEHUsl B AIIEKTpuye-
CKHI CUTHaJ IIPHU MTOMOUIY MOTEHIIMOMETPUUYECKOTO 4 WM UHAYK-
THUBHOTO npeodpazoBatensd. K BbIXoay naTdrka MOJIKIIOYEH U3Me-
pUTENbHBIN Tpubop 1, perucTpUpyIOMUN OTKIOHEHUS YPOBHS.
Curnai ¢ BbIX0J1a MOXET OBbITh NMOJaH B aBTOMaTHYECKYIO CUCTEMY
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yIpaBiieHUs. Takue NAaT4UKKA MO3BOJSIOT KOHTPOJUPOBATH YpO-
BEHb B LIMPOKUX IIpeaesax, UX OCHOBHBIM HEIOCTATKOM SIBJISIETCS
HAJIMYKE MOJIBUKHBIX YaCTEM.
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Pucynok 2.11 — JlaTunku ypoBHSL:

a, 6 — MeMOpaHHbI€; 6 — 3JIEKTPOIHBII; 2 — OTUIaBKOBBIN
1 — meMOpaHa; 2 — yroJbHBIN IaTYUK; 3 — MMOIUIABOK;
4 — MOTEHIIMOMETPUIECKHUH ITpeoOpa3oBaTesb; 5 — Tpoc; 6 — OJI0K;
7 — mpoTUBOBEC
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Kpome paccMOTpeHHBIX JAaTYMKOB, Il MU3MEPEHUS YPOBHEH
KHUJIKOCTEH NPUMEHSIOT pasInyHble YpOBHEMEPHl — JU(PMAHOMET-
PBl, pearupyrouie Ha rnepenaj AaBJIeHHUM, CO30aHHbIX JKUIKOCTBIO
B HalopHOM 0auyke Ha MOCTOSHHOW BBICOTE, U >KUIKOCTBIO, YPO-
BEHb KOTOPOU U3MEPSAETCHI.

Cpenu 1aTyuKkoB [UIsl U3MEPEHHs YPOBHEH CBIITy4YHX MaTepHa-
JIOB MOKHO HA3BaTh, HAIIPUMEP, KPBUIHUATKH, KOTOPBIE CBOOOIHO
BpAILIAlOTCA B BO3yX€ M OCTAHABIMBAIOTCA, 3aMbIKasi CBOM KOH-
TaKTBI IIPY COIPUKOCHOBEHUH C CBIIIyYUM MaTEPUAJIOM.

2.10 JaTYuKH YIJIOBOH CKOPOCTH

Jnst u3MepeHus yIioBBIX CKOPOCTEW IIMPOKOE NMPHUMEHEHHUE
HAXOJAT LEHTPOOEKHBIE TAXOMETPHl U TaAXOMETPUUECKHE MPEO00-
pazoBarenu (Taxorenepartopbl). CxeMa MpOCTEHIIEro HEeHTPOOEK-
HOT'O TaXOMETPUYECKOT0 JIaTyuKa MoKa3aHa Ha pucyHke 2.12. Ocb
3, Ha KOTOPOH MpHU MOMOILU IIAPHUPOB U YETHIPEX pbIYaroB 2 3a-
KpEIUIeHBI J1Ba rpy3a /, BOCOPUHUMAET BpallaTeIbHOE JBHXKEHUE
0T 00BEKTAa, Ubs YIJIOBasi CKOPOCTHIO U3MEPSIETCS.

AT
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Pucynok 2.12 — JlaTunuku CKOpOCTH:

a — TaXOMETPUYECKUI LIEHTPOOESIKHBIN; O — TAXOTEHEPATOP MOCTOSIHHOTO
TOKa; 6 — TAXOT€HEPATOP MEPEMEHHOTO TOKA
1 — rpy3; 2 — pervar; 3 — ock; 4 — IpyXKKHA; 5 — CIETHBII MEXaHU3M;
6 — YCTpOUCTBO (hpHKCalUK TIepeMenIeHIsI HIYKHETO TI03yHKa; 7 — SIKOPb;
8 — MOCTOSTHHBIN MarHuT; 9 — 00OMOTKa BO30ykaeHus; 10 — BhIxoaHass 0OMOTKA;
11 —potop
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IIpyxuna 4 HageTa Ha Ocb 3 B CJIE€TKA CKAaTOM COCTOSIHHMM, I10-
3TOMY IOJI3YHKH (HMKHUH NOABMKHBIN, BEPXHUN HEIMOABHKHBII),
KOI'Zla OCh HE BpaIlaeTcs, YJAJICHbI Jpyr OT Apyra Ha MakCUMallb-
HO BO3MOXHO€ paccrosiHue. [Ipu BpalieHun ocu ¢ HEKOTOPOH yT-
JIOBOM CKOPOCTBIO TPY3bl / TOJ JCUCTBHEM IIEHTPOOCIKHOW CHIIBI
CUMMETPUYHO PACXOASATCS, NPYKUHA C)KUMAETCSI U HWKHHUH 1OJI-
3YHOK IOAHMMAETCS 10 TeX IOp, IT0Ka CHJIA NPYKUHBI HE YPABHO-
BECUT MHEPLMOHHBIE CHJIBI ABYX Macc. Bpamienue ocu uepe3 3y0-
4aToe KOJIECO MEepeAaeTcs Ha CYETHBIM MEXaHU3M J, KOTOPBIU pe-
TUCTPUPYET YIVIOBYIO CKOPOCTb Ha HIKaje, IpOrpagyrupoBaHHON B
€IMHHLIAX YIJI0BOM CKOPOCTH, WIX Ha CIIELUAIbHOE YCTPOMCTBO 6,
¢bukcupyrolee nepeMenieHne HIKHETOo MOJI3yHKa.

Takum ycTpoWCTBOM MOXET OBITh SIKOPh MHAYKTHUBHOI'O JaT-
YHMKa, MOABM)KHBIM 3JIEKTPOJ €MKOCTHOI'O JATYMKA, MOABMXKHBII
IIOJI3YHOK IIOTEHLIMOMETPUYECKOr0 JaTuyuka U T. 1. TaxoreHepa-
TOpPbI MOTYT OBITH IOCTOSIHHOTO TOKa (pucyHOK 2.11, 6) ¢ mocto-
SIHHBIMU MarHMUTaMH WIA ¢ OOMOTKOM BO30YXJI€HHs IEPEMEHHOTO
TOKa (pucyHok 2.12, g).

VY TaxoreHeparopa MOCTOSIHHOI'O TOKa C IOCTOSIHHBIMU Mar-
HUTaMU SIKOpb / BpallaeTcsi B MArHUTHOM I10JIE€ TOCTOSIHHOTO Mar-
HuTa 2. B Taxoreneparopax MOCTOSHHOIO TOKa OOMOTKa BO30YX-
JICHUS TIOJy4YaeT MUTaHUE OT HE3aBUCUMOI0 MCTOYHHMKA, TIOITOMY
MarHMTHBIN MOTOK OCTaeTCsl HEM3MEHHBIM, a BBIXOJHOE HampsKe-
HUE MPSMO MPOIOPLHUOHAIBHO YTIIOBOW CKOPOCTH Baja (IIpU 3TOM
MEePeXOAHBIMH MIPOLIECCaMU B IKOPE MIPEHEOPEraroT).

Takue TaxoreHepatopbl HMEIOT CIEAYIOIUE HEAOCTaTKU:
HaJIM4ue LIETOK B KOJUIEKTOPE NMPUBOJAUT K CHM)KEHUIO HAJIEKHO-
CTH paboThl, TEMIEpATypa BIUSET HA CONPOTUBIEHHE OOMOTOK, a
CJIEI0BATEIBHO, HA BBIXOIHYIO BEIMUUHY U JIp.

ACUHXpOHHBIE TaXOI'€HEPATOPHI IEPEMEHHOTO TOKA HE UMEIOT
MOJIBIKHBIX KOHTakTOB. Ha crarope pa3smernieHo ABe OOMOTKHU
(pucynok 2.12, 6), pacnonoxennsie moj yriom 90°. O6MoTka
BO30YykaeHus 9 monmydyaeT nutanue U, OT HCTOUYHUKA TIEPEMEHHO-
ro TOKa, ¢ 0OMOTKHU /() cHUMaeTcs BbIXoJHOe Hanpsbkenue Uo. Po-
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Top /1 mpencTarisier co00i aTFOMHHHUEBBIN CTaKaH, BpaIlarOIIHii-
Csl MEXIY CTaTOPOM M HEMOJBMKHBIM IIWJIMHIPUYECKUM CEpHeU-
HukoMm. Korma porop He Bpamaercs, BBIXOAHOE HamnpspkeHue Us
PaBHO HYJIO, TaK KaK OCH OOMOTOK B3aUMHO NEpPIEHANUKYIIApHBL. B
poTOpe, BpAIAIONIEMCsi B MarHUTHOM T10JIe OOMOTKH BO30YX/1e-
HUS, UHIYKTUPYETCS TOK, KOTOPBIM CO34AcT MAarHUTHBIM IOTOK,
MepPEeCeKArOIINA HUTKU BBIXOAHONW oOMoTkH 10, 1 HaBOAWT B HeE
nepemennyto I3//C.

Cy11ecTBYIOT U HEKOTOpbIE APYTHE NATUUKU U3MEPEHUs yT-
7noBoi ckopoctu. Tak, HaxoIAT MpPUMEHEHHE IIEHTPOOEKHbIE
(ruapaBauyecKue WM MMHEBMATUYECKUE) UMIleuiepsl. [ usme-
PEHMS YacTOThl BpallleHHs HCIOJIB3YIOT LU(POBbIE aBTOMAaTHYe-
CKHME TaXOMETPhI C MHIMKALIMEN pe3yJibTaTa U3MEPEHUN Ha CBETO-
BOM Ta0J10 B AecATUYHOM cucteme. Takue TaxoMeTpsl (Harpumep,
nuppoBori aBToMatudeckuii taxomerp L[AT-ODM) BkimouaroT B
ce0s JaTYMK YacTOTHI BPAIIEHUs U 4aCTOTOMED.

2.11 laTyuKkM 1aBJIeHUA

W3 Bcero pazHooOpa3usi 1aTUMKOB JABJICHUS, OTIIMYAIOIIUXCS
MPUHIIMIIOM JIEHCTBUS U YCTPOHUCTBOM, OYJYT pacCMOTPEHBI JIUIIb
HEKOTOpbIe, MOIy4HBIINe HanboJee MHUPOKOe PaclpoCTpaHEeHHE B
MIPaKTUKE CEeIbCKOXO3SMCTBEHHOrO0 MPOM3BOACTBA. B marumke c
MaHOMETPUYECKOI TOHKOCTEHHOM ympyroi TtpyOkoi [ (pucy-
HOK 2.13, @), U30rHyTOM MO Ayre U MMEIoIIEH OBaJbHOE CEYECHHUE,
IIpM W3MEHEHHWU JABJICHUS KOHTPOJIHMPYEMOH Cpelbl MEHSAETCs
JaBJieHHe BHYTpU TpyOku. CBOOOAHBIN KOHELl TpyOKH mepemelna-
€TCSl U 4epe3 CUCTEMY phIYaroB 2 NPHUBOIUT B JBHIKCHHE yKa3a-
TEIBHYIO CTPENKY 3 OTHOCUTEIBHO H3MEPHUTEIIbHOW MIKAIbI 4.
Crpenka cBsA3aHa ¢ KOHTAaKTHOM CHCTEMOM, BKIIIOUEHHOW B DJIEK-
TPUYECKYIO Lelb yHpaBieHHs. J[BukeHHe CBOOOIHOTO KOHIIA
TPyOKH MOXHO IpeoOpa3oBaTh B MEpeMelIeHne KOHTAKTa MOTEH-
IMOMETPUYECKOTO JaTUMKA U T. II.

VY cunb(QOHHBIX AATYMKOB JaBICHUA Ta30B (pUCYHOK 2.13, 0)
1 KUAKOCTeH (pucyHoK 2.13, 6) robpupoBaHHas TpyOka 5 coeau-
HEHa uepe3 pelKy 6 ¢ 3yOuaTbIM KOJIECOM 7, KOTOpOE CBSI3aHO C

55



MOJABUKHOM YacCThIO YCTPONCTBA, IPEOOPA3yIOLIEro NepeMeIeHHE
peuKu 6 Mo ACHCTBUEM U3MEHSIOUIETO JABJICHUSI P B dJIEKTpUYe-
ckuii curHain. Hampsokenue Us,y Ha BBIXOAE IOTEHIUOMETPHYE-
CKOro TpeoOpasoBaresiss MPONOpPIHOHAIBHO (ko3¢ dunuent K) uz-
MepsieMOMY JIaBJICHUIO.

& L B
Pucynok 2.13 — JlaTunku gaBneHus:

a — ¢ MAaHOMETPUYECKOH TPpYOKOii; 6, 6 — c(OHHBIE
1 — MaHOMeTpHYECKas TOHKOCTEHHas yNpyrasi CTeHKa; 2 — CCTEMa PhIYaros;

3 — ykasatenpHas CTpenka; 4 — mkania; 5, 9 — roppupoBanHas TpyOKa;
6, 10 — peiika; 7, 11 — 3yOuartoe koneco; 8, 12 — moI3yHOK MOTEHIIOMETPA

[Ton nelictBueM pnaBieHust P CUIb(QOH pacTArUBaeTCs WIH
C)KMMAETCSl M TIEpeMeIIaeT PeiKy, a BMECTE ¢ HEH, KaK MOKa3aHo
Ha PUCYHKE, U MOJI3YHOK OTEHLIMOMETpa §.

IIpe30ameKTpUYECKNE NaTYMKU TPUMEHSIOTCS Ul U3MEPEHUs
JABJICHUH U OCOOEHHO TaM, Ie MPOLECC M3MEHEHUsS JaBJICHUM
MPOUCXOUT OBICTPO, HAapUMEp HM3MEHEHHE [aBJIEHUS Ta30B B
JIBUTATEJISIX BHYTPEHHETO CrOpaHUs, JaBJI€HUS 3BYKOBBIX Kojeba-
Hu#l ¥ T. 1. 1IUpoKO NPUMEHSAIOTCS MbE302JIEKTPUUECKUE a/IaIITe-
pBl (3ByKOCHHUMATENU T'paMMO(OHHBIX IUIACTUHOK), MaHOMETPBHI,
BUOpaTOpHI (U1 U3MEpeHUs: BHOpallMu MallMH), aKCeIepOMETpPhI
(u3mepuTens YCKOpeHMi) U MHOrHe apyrue npuoopsl. [IpuHiun
JEMCTBYS X OCHOBAH Ha MCIIOJIb30BAHUM MIPAMOTIO NbE303JIEKTPHU-
gyeckoro 3 ¢ekra, T. €. MOABICHUS AEKTPUUECKUX 3apsiI0B HA
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TpaHsAX HEKOTOPHIX JHUAPJCKTPUKOB TIpH UX Jjaedopmarmm.
Haubonbiiee nmpuMeHeHHE W3 MaTEpUAOB, OOJIAJAIOIIUX IThE30-
NEeKTpUdecKuM d(H(PEeKToM, MOIyIHIU KBapIl, CETHETOBA COJIb, TH-
TaHax Oapus u ap. Maible TabapuThl, MPOCTOTA YCTPOMCTBA, IIU-
POKUI YaCTOTHBIM JHAMa30H U3MEPSEMBIX BEIUYHH — JOCTOWH-
CTBa MbE303JICKTPUYCCKUX JIATYNKOB; HEBBICOKAS YYBCTBUTECIb-
HOCTh W HETMPUTOJHOCTh K U3MEPCHHIO CTATHUYECKUX BEIMYUH —
HEJIOCTATKH.

2.12 laTyukM pacxoaa

Jliia u3MepeHus: pacxoja KUAKOCTEH U ra30B MPUMEHSIOTCA
pasnuuHble gatuuku. HawmOombliee pacmpocTpaHEHUE MOTYUHIT
METO]T U3MEPEHHS pacxo/ia Mo Mepernay 1aBIeHUs B APOCCETbHBIX
YCTPOWCTBaX, KOTOPBIMU MOTYT CIYXHUTbh JAuadparmsl, COILIa, pa3-
JTUYHbIE TPYOKH.

B natumke c mpoccenem-muadparmoii 2 (pucyHok 2.14, a),
MOMEIIEHHOU B TPyOOINpoBo /, 3a CYET TOrO, YTO CEUCHUE OTBEP-
ctus auadparMpl HAMHOTO MEHBIIE CEYCHHUS TPYOOINpOBOJA, CO-
3/1aeTcs Mepenaj AaBleHUu. DTOT nepenaj yjIaBiIuBaeTcs Mpu Mo-
MOIIM OTBOJHBIX TPYOOK 3, B OIHY M3 KOTOPHIX BCTABICHO OMHUYE-
CKO€ CONPOTHUBIIEHHE, KOTOPOE C U3MEPUTENBHBIM MPHUOOPOM MO~
KITIOYEHO K MCTOYHHKY TOKa W B Ipolecce padoThl IIYHTHPYETCS
AKHJIKOCTBIO.

[To nmokazanuto npudopa, ImKajia KOTOPOro MporpajayupoBaHa
B €IMHUIAX U3MEPEHHs pacxoja, CyIsT O KOJUYECTBE KUIKOCTH,
IpOXoAdlIed Mo TpyOOnpoBOay B €AMHHUILY BpeMeHH. JlaTuuku c
BEPTUKATBHOH W CHHPAIGHOW BEPTYIIKAMH HAXOISAT IIHPOKOE
IPUMEHEHHE Ul U3MEPEHMs pacxolia BOJbI, JKUAKOTO TOIUIUBA,
ra3a u JIpyrux BEIIecTB.

B natumke ¢ BepTHKaJIbHOW BepTyIIKOH 5 (pucyHok 2.14, 6),
MIOMEIIEHHOW B KOpIyC 4, >KHUIKOCTh, MPOTEKas yepe3 JaTyiK,
MPUBOJUT BO BpalleHUE BEPTYIIKY, YIJIOBAass CKOPOCTh @ (paz/c)
KOTOpOH MpONOpIMOHaTbHA CKOPOCTH MOTOKAa. Beprymika coenu-
HEHa CO CYETHBIM MEXaHU3MOM NMPUO0PA, H3MEPSIOMIETO PACXOI.
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a B

Pucynok 2.14 — JlatTuuku pacxofa ¢ IpocceneM-auadparMou:

a — ¢ apoccerneM-nauadparmoii; 6 — ¢ BepTHKaIbHOW BEPTYIIKOH;
6 — CO CIIUPAIILHOU BEPTYLIKOL
1, 7 — TpybompoBof; 2 — apoccens-nradparma; 3 — OTBOIHEBIC TPYOKH;
4 — xopmyc; 5 —BepTHUKaJIbHas BepTYyIIKa; 6 — CIupajbHas BEPTYIIKa,
8 — u3mMepuTensHEIN Mpudop

VY natumka co CHMpalibHOW BepTYHIKOW 6 (puUcyHOK 2.14, 6),
pa3MelleHHON B TpyOOnpoBo/ie 7, BpallleHHe BEPXYIIKU MepeJacT-
Csl Ha U3MEPUTENILHBIN TIpHOOp &8, MIKaja KOTOPOro Mporpagyupo-
BaHa B €IMHMIAX pacxona. Kpome paccMOTpEHHBIX TaTYMKOB pac-
X0J1a, HaXOJAT NMPUMEHEHHE OOBEMHBIE CUETUYMKH, paloTarolue
10 MPUHLIUITY U3MEPEHUS YKCIla OTMEPEHHBIX 00BEMOB >KHUJIKOCTH,
MpOTEKaoIel Mo TpyOOnpoBOLy: pacXoA0MeEpPhI MMOCTOSHHOTO T1e-
penana JaBieHHM, B KOTOPBIX Mepenaibl TUAPOJNHAMUYECKUX
JABICHUH BOCXOZSAIIErO0 II0TOKAa YPaBHOBELIMBAIOTCS BECOM
MOPUIHS WM MOIUIaBKa; pacXxoJoMephbl 00TEKaHUs, Y KOTOPBIX pa-
60unii >eMeHT (KpbUIO, AUCK, MIAPUK U T. I.) BOCIPUHUMAET -
HaMHUYeCcKoe JaBjieHrne 00TEKaloIero ero NoToka u nepeMeriaercs
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B 3aBUCHUMOCTH OT 3HAYCHUS pacxoa; pacXxoaOMCPhI IICICBOI0
THIIA, TCIIJIOBBIC, YAIICYHBIC aHEMOMECTPEI U MHOTHUE APYTUC.

2.13 IaTYuKH BJIAKHOCTH

CymecTByroniye MeTOAbl U3MEPEHMsI BIAXKHOCTU TBEPIBIX U
CBIIYy4YUX TeJ, Fa30B U IPYTUX Cpel pa3leisaioT Ha IpsMbIe U KOC-
BeHHBbIC. [Ipy MpsAMBIX MeTONAax M3MEpPEHUs BIIAXHOCTU HU3MeEpsie-
MO€ BEILIECTBO Pa3AeIIAIOT HAa CyX0€ BELIECTBO U BIIATY.

B mpaktuke Meron BBICYIIMBAaHUS HCIOJB3YIOT KakK JTaJIOH-
HBII, HO peajau30BaTh €ro s U3MEPEHMS BIIAKHOCTH B BUJC JaT-
YMKa aBTOMATUKM IPAKTUYECKH CI0KHO. IloaTomMy mcnonb3yror
KOCBEHHBIE METOJBl M3MEPEHMS, 31€Ch O BIIAXKHOCTH Marepuasia
CYIAT HO KakoW-mubo (u3Mueckoll BelUYMHE, CBSI3aHHOM C €ro
BIaKHOCTBIO. [IIMpokoe pacnpocTpaHeHHE MOIYYUIH 3JIEKTpUYE-
CKHE€ METOJbl, KOTOpbIE MEHEE TOYHBI, YEM IpsIMbIE, HO OHU
Hanbosiee MPOCTO M OBICTPO MO3BOJISIOT OCYIIECTBUTH M3MEPEHHE
BJIQ)KHOCTH M ITOJIyYE€HHBIM CUTHAJ MCIOJIb30BaTh JUIsl LIE€TIEH KOH-
TPOJIA U yIIPABJICHUS.

K anekTpudeckum MeToJaM OTHOCAT KOHIAYKTOMETPUYECKH,
IIpU KOTOPOM O BEIMYMHE BIAXXHOCTH CYJISAT IO pe3yjbTaTaM H3-
MEpEHUs DIIEKTPUYECKOU MPOBOJUMOCTH U3MEPSIEMOr0 MarepHua-
J1a; TADJIBKOMETPUYECKHHN, 31E€Ch O BIIAXKHOCTH CYIIT IO 3Ha4e-
HUIO JUDJIEKTPUYECKOW IPOHMUIIAEMOCTH WM TaHTe€HCa yIya Au-
JJEKTPUYECKUX TOTEPh M TUTPOMETPUUYECKHM, NMPHU KOTOPOM O
BJI&YXHOCTH CPEABbI CYIAT 10 U3MEHEHUAM DJIIEKTPUYECKUX WIIA Me-
XaHUYECKNX XapaKTEPUCTHK TUIPOCKOIMYECKOrO0 BELIECTBA, II0O-
MEIIAEMOI0 B U3MEPSAEMYIO CpenLy.

[To KOHCTPYKIIMN KOHIYKTOMETPUYECKHE U AUIBKOMETpHUYE-
CKHME JATYUKU COCTOST M3 LUIUHIAPUYECKOrO0 WIM IIJIOCKOTO KOH-
JIEHCATOpa, MEXKY JIEKTPOJaMH KOTOPOIO pasMELIaloT MaTepual,
BJIQKHOCTh KOTOPOTO MOMJISKUT H3MepeHuto. Hambonbiiee pac-
MIPOCTPAHEHUE MOJYYHIN JATYUKU C JUAIBKOMETPHUYECKUM METO-
JIOM U3MEpEHUs BIIAKHOCTH.

['urpomerpryeckue AaTYUKU MPUMEHSIOTCS Uil U3MEpPEHUs
BJI&YXHOCTH BO3JyXa U ra3oB. BOCIpMHUMAIOIUM 3JIEMEHTOM
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CIIy’)KHT YeJIOBEUECKUN 003 KUPEHHBIN BOJIOC WM TUICHKA TOJIIIH -
HOM 5-30 MKM, M3rOTOBJIEHHAs W3 OOOJIOYKH KHIIOK KPYITHOTO
poraroro ckota. Bonoc ynmuusercs na 2-2,5 %, a KuUBOTHas
mieHka Ha 4-5 % mnpu U3MEHEHHH OTHOCUTENIBHOW BIIAKHOCTH
Bo3ayxa oT 0 1o 100 %. Y nnuHenue nepenaercs yepes3 phlyakHON
MEXaHM3M Ha CTPEeJIKy Mpudopa, KOTopasi OTKJIOHSAETCS MPOIOPIIU-
OHAJIBHO BJIAXKHOCTH. JJi M3MepeHus BIaXKHOCTH ra30B M BO3/LyXa
HallId TPUMEHEHUE MOJyIPOBOJAHUKOBBIE TUTPUCTOPBL. OHH
MIPEJICTABIISIOT COOOM TOHKYIO TUICHKY W3 IOJYIPOBOJIHHKOBOTO
MaTepuasa, COIPOTUBJICHHE KOTOPOTO PE3KO MajaeT MpU yBENIU-
YEHUU BIAXHOCTU. BoJblias MHEPIIMOHHOCTb, HAJUYHE THUCTEpE-
31Mca U BIMSIHHE TEMIIEPAaTypbl OKPYXKAIoUIe cpelbl Ha TOYHOCTh
M3MEPEHHS HE TMO3BOJISIOT TUTPUCTOPAM HAUTH HIUPOKOE MpUME-
HeHue. KOHCTpyKIMS AAaTYMKOB BIIAXXHOCTH, B OCHOBE KOTOPBIX
JISKUT OJIMH U3 HA3BAHHBIX BHIIIE METOJOB, OYCHb Pa3HOOOpa3HAa.
[TonpoOHbIe cBeeHNs O KOHCTPYKIIMH JAaTYMKOB, BIAKHOCTH M UX
XapaKTEPUCTUKAX MIPUBOJATCS B CIICIIUAIBHON JTUTEPATYPE.

2.14 DJIeKTPOHHbIE M HOHU3ALMOHHbIE TaTYNKHU

DNEeKTPOHHBIE JaTUYUKU MPECTABISAIOT COOOM 3JEKTPOHHBIE U
VWOHHBIE JIAMIIBI, Y KOTOPBIX MOXHO MEHSATH B3aMMHOE PacIojio-
JKEHUE DIIEKTPOJOB: aHOMA, KaToja U ceTku. Ilepemenienue oxHoO-
IO U3 3JIEKTPOAOB IPUBEAECT K U3MEHEHHIO BOJBTAMIIEPHOM Xapak-
TEPUCTUKH JIaMIibl. J[JI1 MpakTUUECKUX LieJed MPUMEHSIOT CIIBO-
€HHBIC JHOJBI C MOCTOBOM HW3MEpPUTENTBHOM cxemou (pucy-
HOK 2.15). Tloanexariee U3MEpEeHUIO MepeMEIIeHNe OCYIIECTRIIsI-
10T TIOBOPOTHBIM M3MEPUTEIbHBIM CTEPKHEM /, 3aKpPEIUIEHHBIM B
MeMOpaHe 2, KOTOPBIH CMeIIaeT CABOSHHBIE aHObl 3 OTHOCUTEIb-
HO HENOJABMXXKHOro karona 4. Takume naTUMKH HMMEIOT BBICOKYIO
YyBCTBUTEIBHOCTb 110 TOKY.

DNEeKTpOHHbIE JaTUYUKH, WM, KaK UX HA3bIBAIOT, MEXaHOTPO-
HbI, XapaKTEPU3YIOTCS MAJIbBIM BHYTPEHHUM COIPOTHBIICHHUEM U
3HAQUUTEJIbHBIM TOKOM IPH HEBBICOKOM AHOJHOM HAMNPSKEHUU U
YyBCTBUTEIHHOCTHU 1O TOKY A0 100 MA/MM.
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L~
Pucynok 2.15 — Cxema 3IIeKTpOHHOTO JaTYMKa CO BCTPOCHHBIM JHO/IOM:

1 — MOBOPOTHBIN H3MEPHUTENBHBIA CTEPKEHB; 2 — MEMOpaHa;
3 — cIBOCHHBIN aHOM; 4 — HEMOABMKHBIN KaTO.I

JlaTuMKM MOHU3UPYIOLLErO MU3JIy4YEHUs MPUMEHSIOTCS AJI W3-
MEPEHUsI MOIIHOCTH PaJUOAKTUBHOTO M3IIY4YEHHUs, 3arpsi3HEHHO-
CTH BEIIECTB PAAVOAKTUBHBIMU IIpernapaTamMH, IS W3MEpPEHUs
yyclla U MECTOHAXOXKJEHUS CHELMAIBbHO «MEUYEHBIX» aTOMOB, a
TaKXke JJI U3MEPEHUs HEIEKTPUUECKUX BEJIMYMH, (PyHKIIMOHAIb-
HO CBSI3aHHBIX C PAJMOAKTUBHBIM M3JIy4EHHMEM, MONAJAIOIINUM B
npueMHUK. OO0s3aTeNbHbIE 3JIEMEHTHI JII000ro JaT4hKa HMOHU3U-
PYIOIIEro U3JIy4EeHHUS: UCTOUYHUK U NMPUEMHUK u3nyudeHus. Mcrou-
HUKAMH M3JIYy4YEHHUH CIIy’)KaT €CTECTBEHHBIE U MCKYCCTBEHHBIE pa-
JMOAKTUBHBIE U30TOIBI U PEHTI€HOBCKUE TpyOKu. Mcnomp3yrorcs
pasnuyHble BUABI HMOHU3UPYIOUMX W3Ny4YyeHUH (a-, f- uimm y-
U3JTy4YeHue, HEUTPOHHOE U PEHTTEHOBCKOE U3ITyUEHUE).

OCHOBHBIE BEIWYMHBI, XAPAKTEPU3YIOIIME HOHU3ZHUPYIOIINE
U3JTy4€HUs, aKTUBHOCTh MCTOYHHKA, UHTEHCUBHOCTD U /1032 U3IYy-
YeHUus, 0-, f- U3IYUYEeHUs MPEJCTaBIAIOT cO00M MOTOKHM pajroak-
THUBHBIX YaCTULl, y-U3JIy4€HUE U PEHTTEHOBCKOE KOPOTKOBOJIHOBOE
NIEKTPOMAarHUTHOE H3JIy4YE€HUE, pacCMaTpUBAaEMOE 4acTo 10 aHa-
JIOTUU C 0- W f-4acTUIlaMM KakK MOTOK y-KBaHTOB. [IpuHuun neii-
CTBHsI IPUEMHUKOB H3IyYeHHs, MPeoOpa3yromuX SHEPrHI0 HOHU-
3UPYIONIETO M3IY4YEHHUS B 3JEKTPUUECKYIO 3HEPIHUI0 OCHOBAaH Ha
SIBJICHUN MOHU3ALIUY T'a30B MIPU MPOXOXKIEHUHN UEPE3 HUX U3ITyde-
HUS WM Ha JIFOMUHECLEHIIMU HEKOTOPBIX BEIIECTB MO/ IeHCTBUEM
U3ITy4EHUS.
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B kauecTBe NMPUEMHHUKOB HCIOIB3YIOT: MOHU3ALMOHHBIE Ka-
Mepbl, MPOMOPIHOHATBHBIE CYETUYUKH, ra30pa3psaHble CUCTUUKHU
(sIBIEHME MOHM3AIMHU) U CUUHTUIUSIIIUOHHBIE CUETUUKH (SIBJICHHUE
JIFOMUHECIICHITUH ).

2.15 laTuMKH HANPaBJISOLIEro cjega

JlaT4MKY HaNpaBJSIOIIETro cjela MpeIHa3HA4YeHBI JJIS WH]IH-
KallMM HaIMpaBIIAIONMIEro ciena. [IpuHIun AeicTBUS €ro OCHOBaH
Ha cienyromeM (pUcyHoK 2.16)

PucyHok 2.16 — [IpuHuun geicTBust poToIEKTPUIECKOTro NaTIMKa
JUIsL BOCIIPUATHSI HATIPABJISIFOLIETO ClIea:
1 — cBeTOBO# ITy4; 2 — mIeTh; 3 — GOTONPHEMHUK; 4 — TradparMeHHOE
OTBEPCTHE; 5 — 3epKajio; 6 — KOPITyC JaT4rKa; 7 — BBIXOJ (poTONpHEeMHNKa;
8 — doromsmyuarens; 9, 10 — 3ybuaToe xoneco; 11 — anmekrpoaBUraTesb

CBeToBOM Jy4 /, OTpaKEHHBIM OT y4acTKa MOBEPXHOCTH I10Y-
BbI, TIPOXOJIUT Yepe3 nuadparMeHHOe OTBEpCTHE 4, KOHIIEHTPUPY-
sCb Ha HEMOJBMXKHOM (poTomnpuemMHuke 3 Mmpu moMoIiu chepude-
CKHUX, PacroJ0OXeHHBIX B (POKycHON Touke 3epkan 5. Kopnyc nar-
YuKa 6 IPUBOAMTCS BO BpAILLEHHE OT 3JIeKTpoasurarens 11 gepes
3yOuatbie koneca 9 u /0. Ilpu BpaleHUH OTpa)K€HHBIE MOCIEN0-
BaTEJIbHO OT Y4aCTKOB IOJIS JIy4d IPeoOpa3yloTcsi B JIEKTpUde-
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CKME CHTHallbl Ha BbIxonae (oronpuemuuka 7. Ilpu Bocmpusitun
ciena (cimen BCHALLKU, PAIOK PACTEHUM M T. I.) M3-3a pasidyus
KOA(Q(PHUIHMEHTOB OTPAXKEHUS MEXKAY HUM M OCTAIBHBIM IIOJIEM Ha
BbIX0JIe (POTONPUEMHUKA /7 BO3HHMKAET IEKTPUUECKUI HMITYJIbC.
OnHoBpeMeHHO TocpencTBOM (oTtomsmydarenst § u (orTonpuem-
HUKa 7 (opMupyeTcs STAJOHHBIA UMIyibc (OH oOpaszyercs INpu
MPOXOXKICHUHU 1enu 2 Mexay (ortosnemMentamu). B kopmyce nat-
YMKa PACHOJIOKEHBI TPU AUadparMeHHbIX OTBEPCTUS 4 C COOTBET-
CTBYIOIIMMH 3€pKaJIaMU J U LIEISIMU 2, UTO HO3BOJISIET YBEIUUYUTH
YacTOTy CKAaHUPOBAHMs IIOBEPXHOCTU IIOJIA C HAlpaBIISIOLIUM
cienoM. UtoObl cy3uTh 00CiIeyeMblli y4acTOK, Ha KopIryce 6 Te-
pen nuadparMEeHHbIM OTBEPCTHEM 4 pacrosaraeTcs BepTHKaJIbHAs
npopes3b. Jaruuku pasmeniaroT Ha CXM Tak, 4ToObl CKayKo00-
pa3HOe M3MEHEHHUE CUTHaja OT (HOTONpPHUEMHHKA 7 U 3TAIOHHOIO
HMITYJIbCA TIPOMCXOANUIIO OJIHOBPEMEHHO. 3HAUE€HUE U 3HAK Pa3HU-
bl (a3 ABYX MMIIYJbCOB OINPENEIIAIOT 3HAYEHUE U 3HAK OTKIIOHE-
Husg CXM 0T HanpaBJIFOILETo Cea.

OCHOBHbBIE HEIOCTATKU PACCMOTPEHHBIX Mpeodpa3oBaTeneil —
HU3Kas YyBCTBUTEJIBHOCTb U M30MPATEIbHOCTh OOBSACHSIOTCS 3HA-
YUTEIbHBIM (DOHOM M HM3MEHEHHEM HHTEHCHUBHOCTH OTPaKEHHBIX
ayuedt nipu konebaHusx CXM OTHOCHUTENBHO MOBEPXHOCTU TOJISL.
Ilocnequuii HEOOCTATOK HE TaK CYLIECTBEH, MOCKOJBKY IEPUOJ
CKaHUPOBAHHUS JaTYMKAaMHU 3HAYUTEIILHO MEHbBIIE BPEMEHU MUHU-
ManbpHOTO niepemernienuss CXM.

2.16 I{BeTouyBCTBUTE/IbHbIEC TEPBUYHbIE
npeo0pa3oBaTe/u JaTYUKA OTPAKEHHOI0 CBeTa

L{BeTOUyBCTBUTEIbHBIE NTEPBUYHBIEC NTPEOOpa30BaTENM AATUH-
Ka OTPa)KEHHOT'0 CBETa CIIy’KaT Juisl MpeoOpa3zoBaHusl HHPOpMaLIUU
0 HAJIMYMU pacTeHuil B ¢asze pocra, KOrjga Apyrue crocoObl uis
3TOro MaJonpuroansl. [IpuHIMN paboOThl UX OCHOBAaH Ha pa3ivy-
HOM OTPa)XKCHHU CBETA OT MOYBHI U JIMCTHEB PACTCHUH B BUIMMOM
U MH(paKpacHOM CHEKTpax.

Buanmoe usnydenne nmeet amHy BOJHBI A = 400700 HM, a
uHopakpacaoe — A= 700-1000 am. Dddexr momyyaercs (pucy-
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HOK 2.17) Onmaromapsi ToMy, 9TO pacTeHHS HM3-3a HAIMYUS B HHUX
XJIopopuiuila MHHUMAJIBHO OTPAKAIOT CBET KpPacHOIO CIIEKTpa
(<700 uM™M). OtpaxarenbHasi CHOCOOHOCTh TMECUYAHO-TIIMHUCTHIX
MOYB BO3pPACTAaCT MPUOIU3UTEILHO JTHHEWHO C YBEIHMUCHHEM U -
HBI BOJTHBI.
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Pucynok 2.17 — Cxema 1IBETOUyBCTBUTEJIBHOTO JATYHUKA:

a — 3aBucuMocTb K=f(A) misa 1 — nmucra KamycTsl U 2 — IeCOYHO-TIIMHUCTON
MOYBBI; 0 — QYHKIIMOHATbHAS CXeMa [[BETOUYBCTBUTEIILHOTO JaTUHKa
JUIsl OOHApYKEHHS PaCTEHHH;
1 — Bodb(QpaMOBO-TalOTEHHAS JIaMIIa; 2 — JINH3a; 3 — 3epKaio; 4, 7 — CBETOBOH
JETEKTOp; 5 — OJIOK MaTeMaTH4IecKoit 00paboTKH; 6 — CBETOPHIBTP;
8 — yJacTOK MOYBEI

PaGortaer nBeTouyBCTBUTENBHBIN AaTuMK Tak. Bonbdpamoso-
rajjoreHHas jiammna / MomsocTsio 20 BT u3inyyaer cBeT ¢ IIMHON
BostHBI 4001000 HM, KOTOPBIH (hOKyCcHpyeTCsl JIMH30M 2 Ha 3epKa-
70 3' 1 OTpakaeTcs MOJ ONPEACIECHHBIM YIJIOM OT OCH psifKa pac-
TEHUH, OCBeIllasi COOTBETCTBYIOLIMI y4acTOK 1mouBbl §.JInH3a nme-
€T paBHOMEpHYI0 mnpoHunaeMocts (1 % OTKIOHEHHs IO BceMy
nuana3ony). Bropoe 3epkano 3" pacnosiokeHHOE Ha OCH 3epKa-
na 3', IpUHUMAeT OTPaXEHHBIA OT MOYBBI U PACTEHUMN CBET U Ile-
penaer Ha CBETOMUIBTP 06,pa3NEISAIONIMA €ro B 3aBUCHUMOCTH OT
JUIMHBI BOIHBL: Oonbire uian MeHbiie 700 uM. CBETOBBIE JETEKTO-
pol 4 (nas uHppakpacHoro) U 7 (Il BUAUMOTO U3Ty4YEHUs) BbI-
JAl0T JJIEKTPUUECKNE CUTHAJIBI, TPOIIOPLUOHAIIBHBIE TIONAatolIe-
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My Ha HuX cBety. Koadpdumment K. onpenensercst B 61oke MaTe-
MaTH4YeCKOr 00paboOTKH J.

OcuumuinpoBaHue JIByX 3€pKajl C peryJupyeMon yactoTou 15—
45 T'n B mpenemax +7,5° obecrieunBaeT IIArOBBIM SJICKTPOIBHU-
ratenb. HenonBrkuble 3epkana 3, 3", pacroyioKeHHbIE Ha pac-
CTOSIHUU OKO0JI0 220 MM OT MOBEPXHOCTHU IMOYBBI, CO3JAIOT OCBE-
LIEHHYI0 TOBEPXHOCTh pazMepoM 20x10 mm. Menbmuii pazmep
MePIeHIUKYIsSIpeH psAAKy pactenuit. [Ipu ocuumuimpoBanuu ocBe-
maercs noBepxHocTh 120%20 MM. BakHO, 94TOOBI BCsL ONTHYECKAs
cucteMa (3a HCKIIOYEHHEM BXOJa Ha OCLMLUIMPYIOLIUE 3epKaa)
ObUIa 3aIIMIICHA OT BHEITHETO OCBEIICHHUS.

Kaxxapiii 13 CBETOBBIX JIETEKTOPOB BBIMIOJIHEH Ha (OTOAUOMAC
u MOII tpan3uctope B 0JHOM Kopityce. OUKCUPOBAHHBIE 110 aM-
IUTUTYJE UMITYJIbCHI 3apsDKal0T eMKOCTh 00paTHOro mnepexoaa (o-
TOAMOMAA, KOTOPBIM pa3pspkaeTcs B 3aBUCUMOCTU OT KOJIMYECTBA,
Majaromiero Ha Hero cBera. UtoObl M30ekaTh BIMSHUS TeMIepa-
TypBl, ACTEKTOp peaan3oBaH Mo Iup(epeHIuaTbHON CcXeMe C
JIBYMsI WJICHTUYHBIMU JHOJAMH, OJUH U3 KOTOPBIX 3alUIICH OT
CBETa M 3apspKaeTcs ATAJIOHHBIM HMMITYJIbCOM. BhIXonHOE Hamps-
KEHHE TNPONOPLUUOHAIBHO KOJUYECTBY IOMNANAIOLIET0 HA HEro
cBeTa. BeixogHoe HampsbkeHHe 0JIoKa CpaBHEHHUS JIBYX CHUTHAJIOB
uMeeT MuIoo0pasHyro (GopMy, aMIUIMTyAa KOTOPOTO MPOIMOPIHO-
HanbHa Ko3(dduumenty K. [Ipm MHTEHCHBHOI COJNHEYHOM OCBe-
IIEHHOCTH KO3 PUIUEHT K. MOXKeT u3MeHATbcs. s KommeHca-
nuu 31oro 3¢ @dexkra BBEAEHBI COOTBETCTBYIOIIUE KOPPEKIHH B
0JI0Ke CpaBHEHMUSL.

2.17 lIBeTOYYBCTBUTEJIbHBINH JaATYUK MPOIYCKAEMOI0 CBETA

[{BeTOuyBCTBUTENBHBIN JaTYUK MPOIYCKaeMOro CBeTa Mpeood-
pa3oBbIBaeT MH(OpMAIMIO O 1BeT€ OOBEKTOB, HANpPUMEp, IUIOI0B
Pa3JIMYHOM CTEIIEHU CIIEJIIOCTH.

OCHOBaHO 3TO Ha pa3jIMYUU CIEKTPAIBHBIX XapaKTEPUCTUK
CBETOBOM DJHEPIWM, IIPOIYCKAEMOW 4Yepe3 IUIOABI PAa3HOM CIIEIo-
ctu. Ecin CpaBHHUBATb KOJIMYECTBO IMPOIYCKAEMOTI'O CBE€TAa B ABYX
BBIOpPAHHBIX JIMANa30HaX 4acTOT, TO MOKHO OINpPeaesuTh Kodppu-
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LUEHT p, 3aBUCALIMI OT CTENEHHU clienaocTu miona. s nmoMuao-
poB, Hanpumep, Ko3QQGUIMEHT p U3MEHSAETCSl B 3aBUCHUMOCTH OT
ux cnenoct noutu B 100 pa3, yTo oTpakaeT BHICOKYIO CEJIEKTUB-
HOCTh Aaryuka. PabGoratoT matuuku Tak: jgamma / Oeioro ceera
(pucynok 2.18) ocBemaer miox 2. [lpomeamuii yepe3 HEro CBET
OTpakaeTcs OT 3epKasl 3 U 4 B HANPaBJICHUH IOy MIPOITyCKaroLIe-
ro 3epkana 5. [loctynaromuii Ha HETO MOTOK CBeTa HeceT UH(POpP-
MalMio O LIBETE BCEro IUiofa. DTOT HOTOK pa3lessercss Ha JBe
paBHBIE YacTH, KaXAas U3 KOTOPBIX COJEPKUT MOJTHYIO0 HH(popMa-
LU0 0 1BeTe Mmioja. IIoToku cBera MpoXoAsT COOTBETCTBEHHO 4e-
pe3 cBeToGUIBTPBI 6 U 8, KAXKIBIH U3 KOTOPBIX MPOITyCKAET Ompe-
JIeJICHHBIN Y3KHI CBETOBOM JAMAaIla30H, U MONaJatoT Ha (GOTOAMOABI
(poroymuoxurenu) 7 u 9.

Pucynok 2.18 — IIpuHInn 1efCTBHA [{BETOTYBCTBUTEIHHOTO JaTIMKA
TP KOHTPOJIE CHENOCTH (PPYKTOB:

1 — nammna; 2 — mox; 3, 4 — 3epkaino; 5 — Moty NpoIycKarollee 3epKao;
6, 8 — ceerouibTp; 7, 9 — PoTommoab!
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OTHOIIICHUE MEX]Y BBIXOJHBIMH HANPSHKCHHSIMH Ha 00OMX
(boTOonpHEeMHUKAX HPEICTABISIET COOO0H MPeoOpPa30BaHHYIO B JICK-
TPUYECKHI CUTHAI MHPOPMALHUIO 0 KOX(PHUIMEHTE LBETa oA
Ha BBIXOJIC JaTYUKOM.

2.18 DyekTpoaKycTHYeCKHe JaTYUKHU

DIEeKTPOaKyCTHYECKHUE NaTYuKH (pUCYHOK 2.19) nmpeobpasyroT
3BYK B DJICKTPUYECKHE CUTHAJBI C MOMOIIBIO BUOpaTopa /, Koje-
0aHMsI KOTOPOrO MEpeNaroTCs uepe3 IIacTHHY 2 MHUKPO(OHY 3.
[TnactuHa 2 3aKkperuieHa Ha CTEHKEe OyHKepa 4, B KOTOPOM KOH-
TPOJUPYETCS YPOBEHb MaTepHaa.

Pucynok 2.19 — IlpuHnunuanbHas cxeMa 3JeKTPOaKyCTHUECKOTIO JaTUyuKa
YPOBHSI:

1 — BuOparop; 2 — niactuHa; 3 — MUKpo¢oH; 4 — OyHKep

IToka ypoBeHb MaTepHana HUXKE YPOBHS pa3MELICHUs JaTyu-
Ka, BUOpanus rnepefaercs Ha IUIACTUHY W BOCIPUHUMAETCS MUK-
pooHOM B BHJIe ONpEAETICHHBIX MEKTpHUECKUX curuaios. Korna
YpPOBEHb MaTrepHajia MpEBBIIIAET YPOBEHb pa3MEILEHUs JaTuuKa,
COo3JlaeTcs Harpy3Kka Ha IJIacTUHY 2; aMIUIMTYla BUOpaIuu u, cle-
JIOBATEIbHO, MIEKTPUUYECKUI CUTHAJI YMEHbBILAIOTCS.

2.19 Pe3oHaHCHBIE JATYUKH

Pe3onancHbie gatuuku (pucyHok 2.20) BKIIIOYAIOT B ce0s MH-
TaeMblii TEHEPATOPOM / 3JIEKTPOJMHAMUYECKUN M3ITydaTens 2,
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YCTAHOBJICHHBII Ha OTBEPCTUU CTEHKH OyHKepa 3, ypOBEHb B KO-
TOpoM KOHTposupyertcs. [lapanienbHo U3MydyaTelo pa3MeleHo
IIOPOroBO€ yCTPOUCTBO 4. MmmnenaHc Z usimydarens B PE30HAHC-
HOM oOJyiacTu moka3aH Ha pucyHok 2.20 (6). Kpusbeie / u 2 coot-
BETCTBYIOT YPOBHIO MaTepuaa, pacloj0)KEHHOMY HM)KE U BBILIE
YPOBHS pa3melleHus natyuka. OTHomeHue Z'pes: Z"pes = 1,5-2,0,
T. €. II0 NAPAMETPY Zpes MOKHO ONPEAEIATH OJHO U3 JIBYX COCTOS-
HUM: «YpPOBEHbB BBIIIE» UIH «YPOBEHBb HIKE».
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Pucynok 2.20 — Cxema pe30HaHCHOT'O AaTYUKA YPOBHS:

a — (yHKIIMOHAIBHASI CX€Ma PE30HAHCHOTO JITaTYNKa YPOBHS;
6 — 3aBHCHMOCTh UMIIEZAHCA IJIEKTPOJUHAMUYIECKOTO H3ITydaTel sl OT YaCTOTHI
MHUTAIOIETO HAMPSHKSHUS;
1 — rereparop; 2 — 3MeKTPOAMHAMHUYECKHUIT H3TydaTenb; 3 — CTeHKa
OyHKepa; 4 — MOpOroBoOe YCTPOHUCTBO

PaccMoTpeHHBIE 1aTYMKN UMEIOT OJHO3HAYHYIO 3aBUCUMOCTD
«BXO/I-BBIXO/», BBICOKYIO UYBCTBUTEIBHOCTb, HE OKa3bIBalOT 00-
paTHOro BO3JEHCTBUSA HAa OOBEKT.

Nx xapakTepucTUKH CTaOWJIbHBI, OHHM JIETKO 3aMEHSEMBI.
Mukpo¢doH B MepBOM M3 OMHCAHHBIX JAaTYUKOB YXYJIIAET €0 U3-
OMpaTENbHOCTh U YMEHBIIAET HA/IeKHOCTh. Pe30HaHCHBIN aT4MK
OPUMEHSIOT Ui TOJIyd4eHHUs] MHPOpMallud O HAIMYMM BakyyMma,
KOTOpBIN eMiupyer MmeMOpaHy, BO3JEICTBYsl Ha HEe B KauecTBE
Harpy3k ¢ 0OpaTHBIM 3HAKOM.
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2.20 YiabTpa3ByKoOBbI€ IePBUYHbIC IPe00pa3oBaTe/In

B ynpTpa3ByKOBBIX MEPBUYHBIX MTPEOOPA30BATENAX UCIIOIB30-
BaHa BO3MOKHOCTb HAIIPABIICHUS U OTPAKEHMs yIIbTPa3ByKa.

Takue natuuky uMeroT usiydarens [ (pucyHok 2.21) u npu-
€MHUK 2 TbE30UIEKTPUUYECKOI0 THUIIA, PACHOJIOKEHHBIE B OJIHOU
TUIOCKOCTH 110 00€HM CTOPOHAM 30HBI TIPOXOKIACHHUS CEMSIH.

;g 3 4
Ml T[T

Pucynok 2.23 — dyHKIMOHATIBHASA CXE€Ma YIbTPa3BYKOBOIO IEPBUYHOTO
npeoOpa3oBaTelis 11 KOHTPOJIA IPOX0/a CEMSH:

1 — u3nyy4arenb; 2 — IPUEMHHUK; 3 — BXOJHOW YCUIIUTEND; 4 — YCUIUTED
MOIITHOCTH

@OyHKIMOHANBHAsA cXema IpeoOpa3oBarelss BKIIOYAET BXOJ-
HOM ycwiuTenb 3 U yCUIIUTENb MOIIHOCTU 4. YKa3aHHbIE 3JIEMEH-
Thl BMECTE C BO3YLIHBIM 3a30pOM MEX[IY NbE303JIEMEHTaMHu 00-
Pa3yoT OCHMIUIATOP, KOTOPBIM FeHepupyeT MpU PacCTOSHUU MEX-
Ny U3JIy4aTelleM U IPUEMHUKOM:

nA
D="", 2.3
5 (2.3)
rIIe n — 1ejaoe 4uciao ot 2 xo 10;
J — JJTUHA BOJIHBI OCIUJLISATOPA;
c
h=—_, (2.4)
A
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TJIe ¢ — CKOPOCTh pacipoCTpaHeHus KojeOaHui B BO3IYIITHOM cpe-
ne, paBHas 330 m/c;
f—uacrora xonebanuit, ['1.

s paboThl MBE30RJIEMEHTOB YacToTa f MOJKHA OBITh S0—
100 xI', mpuuem f = 330 / (80 x103) = 4 mm. PaccmoTpenHbIit
JaTdyuk motpedsser momiHocTh g0 10 MBT. BeixogHo# curhan,
YKa3bIBAIOIMI Ha HapyLIEeHUE YCIOBUN I€HEpUPOBaHMsI, BbIpaka-
€TCsl B U3MEHEHUH MOTEHIMaJIa B HEKOTOPBIX TOUKAX yCHUIIUTENIEH
3 u 4. YapTpa3ByKOBbIE JAaTYMKU MOTYT IIPUHUMATh Kak IpsIMbIe
yJIbTPa3BYKOBbIE M3ITyu€HUs, TaK U OTpaxkeHHbIE. J/laTuuku orpa-
KEHHOTO0 H3JIyuyeHHs paboTaloT Ha OCHOBE OTpa)KaTeNIbHBIX
CBOMCTB ynbTpa3Byka. [IpeoOpa3oBaTenu Takoro TUIa HUCIOJb3Y-
10T, HalpuMep, A OOHapyKeHHMs OOBbEKTa KpOHBI JiepeBa IpHU
ornpeickuBaHuM repounuaamu. Paccrosuue mexay CXM u o0bek-
TOM OIPEJEIIAIOT 110 MHTEPBAIY BPEMEHU MEX]y HauyaloM HU3Iy-
YEHMs U IPUEMOM OTPaKEHHOI'O CUTHAaJA.

Ecnu 00BEKTOM CHyXHMT TpaHHMIa MEXIY ABYMS CpeAaaMu
(Hanmpumep, MmouBa HeyOpaHHAs MPOAYKIMS), TO OTPAKEHHBIE OT
HUX 3BYKOBBIE KOJICOAHUS ONPEAEISAIOTCS MO pa3HOCTH OTpaka-
TEIbHOU CTIOCOOHOCTHU 3TUX cpell. Takue AaTYUKHU MOMKHO MCIIOJNb-
30BaTh MpH TpynmnoBoM BoxjaeHuu CXM, mpuuem Ha Beayluei
CEJIbCKOXO3SICTBEHHOW MalllMHE JIOJDKEH HAXOJIUThCA OTpaka-
TeJb, a Ha BEIOMbBIX JaTYUKH.
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YCHWINTEJBHBIE YCTPOMCTBA

3.1 I'uapaBianyeckue yCUJIUTEIN

B xadecTBe UCTOUHMKA SHEPIUU AJIs1 YCUIIEHUSI CUTHAJIOB YYB-
CTBUTEJIBHOI'O 3JIEMEHTA MCMOJB3YIOT THIPABINYECKUE WM JJIEK-
TPUUECKHUE CUCTEMBI.

['mppaBnuueckre yCHIMTEIbHBIE CUCTEMBI ABTOMATHYECKUX
YCTPOMCTB IOJIEBBIX arperaToB MOTYT MUTATHCSA OT TUAPOCUCTEMBI
TPaKTOpa WM UMEIOT CaMOCTOATEIbHYIO MacClIAHY0 cuctemy. [lpu
MIUTAHUHU OT THJIPOCHUCTEMBI POJIb YCUIIUTEIBHOIO YCTPOWCTBA UC-
MOJIHAET rugpopacnpenenutenab. OH yCUIMBAET CUTHAJ 4yBCTBH-
TEJIBHOTO 3JIEMEHTA, OJIHOBPEMEHHO IIPE0OPa30BbIBasl €r0 B IOTOK
paboueil KUIKOCTH, TOJaBaeMblii HACOCOM CHUCTEMBI. B kauecTBe
WCIIOJIHUTEJIBHBIX MEXaHHU3MOB MOJYKHO HCIOJIb30BaTh CHUJIOBBIE
TUAPOLMUIUHAPHl WIH TUAPOMOTOPbl. OHU MOTYT OBITH PACIONO-
KEHBl OTJEIBHO OT TUAPOPACHPENEIUTENCH WIN KOHCTPYKTUBHO
00OBEIMHEHBI B OJIMH arperar.

B cucremax aBTOMAaTHKU CENbCKOXO3SIMICTBEHHOTO MPOU3BO/I-
CTBa MPUMEHSAIOT TMAPOPACIPEIACIUTENN C LWIMHIPUIECKUM 30-
JIOTHUKOM, CO CTPYyHHOU TpyOKOM MM THIIA COILIIO-3aCIOHKA.

Ha pucynke 3.1 mokaszassl cxeMbl IPOCTEHIINX TUApPOpaAcCIIpe-
JeNUTeNed ¢ HMIMHIPUYECKUM 30JI0THUKOM. OHM padoTaoT ¢ cu-
JIOBBIM TUIPOLMIMHAPOM, OOECIEeUNBAIOIIUM TPSIMOJIMHENHOE
BO3BpPATHO-IIOCTYNATEJIbHOE JIBUYKEHUE ILITOKA.

I'mapoycunurens (pucyHok 3.1, a) cOCTOUT U3 30J0THUKA /,
KOTOpBIM yIpaBiisieT MOTOKOM Macja BBICOKOTo aasieHus. llpu
CMEIIEHUH LITOKA 30JIOTHUKA / OT CPEAHEro IMOJIOKEHUs (Hampu-
Mep, BHU3) HWKHSS MOJIOCTh UUIUHAPA 4 COEANHSIETCS KaHaIoM 6
C MarucTpajblo BBICOKOTO JABJICHUS, a BEPXHSAA MOJOCTh KaHAJIOM
2 co ciuBoM. [lon maBiaeHreM Maciia MOpIIeHb J CO IMTOKOM 3 Te-
pememaercst BBepX. llpu mepememnieHun 3010THHKA / BBEPX OT
HEHUTPAJILHOTO TOJIOKEHUS MOPIIEHb 5 M IITOK 3 MOJy4darT 00-
paTHOE IBH)KEHHE. B 3aBUCMMOCTH OT CXEMBI aBTOMAaTHYECKOIO
YCTPOWCTBA YIIPaBICHUE PACTIPEICITUTEIIEM MOXKET OBITh DJICKTPHU-
YECKUM WJIM MEXaHMYECKUM. [ 'mapopacnpenenurens Takoro TUIa
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Ha3bIBAIOT YETHIPEXIIIENEBbIM, TAK KaK MPU JBHKCHUH €TI0 BBEPX U
BHU3 Y HETO 00pasyeTcs YeThlpe pabodymx IIelu.
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PI/ICYHOK 3.1- lempaBm/mecme ycuniaurein ¢ TWINHAPUICCKHUM 30JI0THUKOM
TuApopacupeaACaInuTe]Id ¢ UCIIOJHUTCIbHBIM THAPOTWINHAPOM!

a — TByCTOPOHHETO ACUCTBUS, 6 — OJHOCTOPOHHETO JCHUCTBUS,
1 — 30510THUK; 2, 6, 7, 8 — KaHaJbl; 3 — IITOK; 4 — TUAPABINYECKUI
CHIIOBOY IIWJIMHIP; 5 — OPIIEHB; 9 — BO3BpaTHAS MPYKUHA

OnucaHHbI MEXaHNU3M OOBIYHO HA3bIBAIOT MEXAHU3MOM JIBY-
CTOPOHHETO JIeWCTBUS, TaK KaK OH IMOJ JAeHCTBUEM paboueil xua-
KOCTH IIepeMeIaeTcs B 00€ CTOPOHBI.

JUig ynpomeHHsl CXeMbl NPUMEHSIOT MEXaHU3Mbl OJHOCTO-
ponHero newctBus (pucyHok 3.1, 6). B arom runpoycuiurene
MacJIO TOCTYMAeT TOJBKO B HIKHIOK MOJOCTh IuMHApa. Ilpn
CMEILIEHUU 30JI0THUKA / BHU3 OT HEUTPAJbHOTO MOJOXKEHUS IIO-
JIOCTh THAPOLMINHAPA COEOUHSETCS C MOJIOCTbIO BBICOKOTO J1aB-
JIEHUS, U TOPILIEHb 5 MepeMelaeTcsi BBepX, coBepiuasi Heo0Xoau-
MyI0 pabOTy M OJHOBPEMEHHO CXKHMMas BO3BPATHYIO NPYKUHY 9.
[Ipu cmelieHuu 3070THHUKA BBEPX OT HEUTPATLHOTO MOJOKEHUS
MI0JIOCTh TUIPOLMIMHIPA COEAUHSETCS CO CIMBOM, M IOPIIEHb
JIBUKETCS BHHU3. DTOT TUIPOYCHIIUTENb MPH OJMHAKOBOM JaBiie-
HUM paboyeil KHUIKOCTH pa3BUBAET YCHJIME HA IITOKE MMOYTH BIBOE
MEHblIIee, YeM T'HAPOYCHIHMTENb JABYCTOpPOHHEro neictBusi. OH
Ha3bIBAETCS JBYXILEIEBbIM, TaK KaK 30JOTHUK 37€Ch YIPaBIISIET
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TOJIbKO ABYyMSI LIEIsIMU. BepxHuUl MOSCOK 30JI0THUKA SIBISETCA
JIMIIb Pa3rpy304YHbIM, OH YPABHOBEIIMBAET JICHCTBHE HA 30JIOTHUK
BBICOKOT'O JaBJicHUs P;.

Ha pucynke 3.2, (@) moka3aH TupaBIMYeCKUl YCUIUTEIb CO
CTpyitHOU TpyOKO#. B KOpmyce ycuaMTens pacroyioKeHa CTpyi-
Hasg TpyOka 3 ¢ KoHMYecKoW Hacaakoi. C OJHOH CTOPOHBI B
CTpYHHYIO TpYOKY, ynupaeTcs Mpy>KuHa /, HadalbHOE HATSHKEHUE
KOTOPOW MOKHO M3MEHHUTh BHHTOM 2, C IPyrOdl CTOPOHBI TOJKa-
Teab /2, COeIMHEHHBIA C YYBCTBUTEIBHBIM 3JIEMEHTOM IEepemMe-
UICHUM WM MHBIM YIPaBIAIOMUM 37eMeHToM. CTpyiiHas TpyOka
MOJKET TTOBOPAYMBATHCS HA HEOOJBIIONW yroy BOKpYyr ocu O, mep-
MEHIUKYJISAPHOM K IUIOCKOCTH pPHUCYHKA. [IpoTMB KOHMYECKOM
HacaJgku TPyOKH pacrosioKeHa IUIMTKA ¢ ABYMs MPUEMHBIMU COTI-
namu (0, BXOJIHbIE OKHA KOTOPBIX JIekKaT B INIOCKOCTH BpalCHUs
TpyOKH. BBIXOTHOW KOHMYECKUU HACATIOK OKPY)KCH MIJIUHApUIC-
ckuM konmnaykom / /. CtpyitHas TpyOka cooOiiaeTcst TpyOOoIpoBo-
JIOM C MCTOYHMKOM TUTaHusi (HacocoMm). [IpueMHbIe KOHUYECKHE
paciupsonecs: KaHajsl (COIuia) COeAMHEHbI TPYOOnpoBoOIaMu 5
1 9 ¢ OJIOCTSIMU CHJIOBOTO ruapouwinsapa 7. Kopnyc ycunurens
HMMeEeT BBIXOJ] paboueil )KUIKOCTH Ha CIIHB.

2 ;s & [ o

a
Pucynox 3.2 — ['uapaBianuecKue yCUIUTEIH:

a — co cTpyHHOH TpyOKOI; 6 — THIIa COIUIO-3aCIIOHKA;
1 — mpyxwuHa; 2 — peryJIMpOBOYHBIN BUHT; 3 — CTpyHHas TpyOKa;
4 — xopmyc ycunutens; 5, 9 — kaHaibl; 6 — ITOK; 7 — LWWINHAP; 8 — NOPILEHb;
10 — npuemHsle coruia; 11 — qUIMHAPUYECKUH KOANadokK; 12— TonkaTens;
13 — ngpoccenb nocTosiHHOrO ceyeHus; 14 — coruta; 15 — 3acionka
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Paccrosinne mexay BXOJHBIMH OKHaMHU IMPUEMHBIX KaHAJIOB
HEBEJIIMKO U 00bdHO paBHO 0,2—0,5 MM, TuaMeTp BXOIHBIX OKOH
2,0-2,5 mm. [lnuna crpyiinoid TpyOku 150—170 mm, auametp ee
5,0-6,0 MM. JlnameTp BBIXOIHOTO CEYCHHS CTPYHHOU TpyOKH (KO-
HUYeckoro Hacaaka) 1,8-2,0 mMm, a nepememnienue ero 1,5-2,0 MM
OT CPEJIHEro MOJIOKEHUSI.

[IpuHUUI 1EeWCTBUSA TaKOro I'MAPABINYECKOIO YCHIIUTENSA OC-
HOBaH Ha MpeoOpa30BaHUM KMHETUYECKOW SHEPTUM JIBUKYIIEHCS
MAacCChI )KHJIKOCTH B TIOTCHIIUATIBHYIO YHEPTHIO JNaBieHus. Pabouas
KUJKOCTh MoJ naBiieHueMm 6,0—8,0 Oap momaeTcss B CTPYHHYIO
TpyOKy 3. B KOHMYECKOW Hacalke TPyOKH MPOUCXOAMT YBEIUYe-
HUE CKOPOCTH MOTOKA, YTO MPUBOJUT K YBEIMYCHUIO 3ariaca KMHe-
Thyeckol sHepruu. llpum cpenHeM (HEHTPaJIbHOM) IOJOKEHUU
TpyOKH cTpyst paboueil *KUAKOCTH OJMHAKOBO IEpeKpbIBaeT 00a
BXOJHBIX OKHA, CO3/Ia€T B MPUEMHBIX COIUIAX PaBHBIC JIaBJICHUS U
MOpUICHb 8 TUAPOLMINHAPA HE JABUXKETCcA. UyBCTBUTEIBHBIN dJie-
MEHT OTKJIOHSET TPYOKYy OT CpPEIHEro IOJIOKCHHUS, B OJHOM H3
MPUEMHBIX COIEJ JaBJICHHE BO3pacTaeT, a B Apyrom manaet. [loxg
JEHCTBUEM PAa3HOCTH JABJIICHUM MOPIICHb THAPOIMIMHIAPA Tepe-
MeIIaeTcs, CoBepIias HE0OX0AUMYIO padoTy.

Ha pucynke 3.2, (6) moka3aH rupaBiIndeCcKuil YCUIUTENb TH-
a COII0-3aciioHKa. OH COCTOUT U3 JBYX APOCCENEH MOCTOSIHHOTO
ceueHus /3, nByx comnen /4 v 3aciioHKU /5, pacroI0KEHHOW MEX-
ny comuiamu. [Tonoctu conen cBsi3aHbl KaHaJIaMHu 5 U 9 C TIOJIOCTS-
MU HUCTIOTHUTEIIBHOTO THAPABIMYECKOTO MIIMHpA 7.

Ecnn 3acioHka 3 pacrosno’keHa TOYHO MOCPEIUHE MEXKIY
COTUIaMH, MCTEYCHHE KUIKOCTH uepe3 ola corjia OJMHAKOBO, B
00eux TMOJNIOCTSIX HCMOIHUTENBHOTO THUIPOIMIMHIPA YCTaHABIIHU-
BaeTCsl OJMHAKOBOE JIABJICHHE M TOPIICHb J HE IMepeMeniaeTcs.
Ecan mon neiicTBUeM 4YyBCTBUTEIIBHOTO 3JIEMEHTA 3aciioHKa 15
MepEMENIAeTCs] U3 CPETHEro MOJIOKEHUS, TO YTeUKa KUIKOCTH Ye-
pe3 Ccorio, K KOTOpOMY OHa MPUOIM3HUIACH, YMEHBIIIAETCS, a J1aB-
JIeHWe B TIOJIOCTH ATOTO COIIa U B COOTBETCTBYIOMICH MOJIOCTH
THIPOLIUINH/IPA BO3pacTaeT. B MpOTHBOMOIOKHOM COILIe, HA000-
POT, BBITEKAHUE KUKOCTH Y€pe3 COIJI0 BO3PACTAET, a JIaBJICHHE B
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€ro IoJIOCTH INoHmxkaercsa. [lon nercTBueM pa3HOCTH JaBICHUHN
IIPOUCXOJUT NEPEMEILEHUE MOPIIHS TMAPOLMINHAPA.

Bce omnucanHble Bbll€ THIBI THAPOYCUIMTENEH IO KOJIMYE-
CTBY CTyIIEHEH yCWJICHUS Ha3bIBAIOTCS OJHOKACKagHBbIMU. B Heko-
TOPBIX CIIydasX THUIPABINYECKUE YCUIMTEIbHBIE MEXAHU3MBbI
JOJKHBI UMETh OOJIBIIYIO BBIXOJHYIO MOIIHOCTB. J{j1s1 3TOro0 uepes
pacnpeenTeNnbHbIl 30JI0THUK MPUXOAUTCSA IPOINYCKaTh 3HAYU-
TeJbHbIE IOTOKH paboueil dKHUIAKOCTH C MOBBIIICHHBIM JIaBJICHUEM.
Ycunusi, npunaraemMble K 30JI0THUKY, BO3PacTarOT, YyBCTBUTEIIb-
HOCTb CHUCTEMBI CHIDKAeTCSA. B TO ke BpeMsi MHOTHE yCHIIUTEIIb-
HbIE€ MEXAHU3MBbI JOJDKHBI HMETh MUHHUMAaJIbHBI COOCTBEHHBIN BecC
U pa3Mepbl, BBICOKYIO YYBCTBUTEJIBHOCTb, OBICTPOAEHCTBHUE, CO-
3/1aBaTh MUHUMAJIbHYIO HAaIpy3Ky Ha JaTUHlK.

Jlist mostydeHusi 00JbIIOW MOIIHOCTH Ha BBIXOJIE IPU BBICO-
KOH YyBCTBUTEJIBHOCTM W MHMHHMMAJIBHOM YCHWJIMHU YIIpaBJICHUS
IIPUMEHSIOT TUAPABINYECKUE YCUIIUTENHN, C ABYMs WJIM HECKOJIb-
KMMM KackajgamMu (CTyNEHSIMHU) yCUJIEHUS, Yallleé BCEro JBYXKac-
kajgHble. CBSI3aHHBIN C 4YyBCTBUTEIBHBIM DJIEMEHTOM CHUCTEMBI aB-
TOMAaTHKU YCHUJIMTENb IEPBOrO KacKajla ¢ OrpaHUYEHHBIM pacxo-
JIOM M MajbIM JlaBJeHHEM paboded KMIKOCTH MPUBOAUT B Jieii-
CTBUE YCHJIUTENb BTOPOTO KacKaja ¢ OOJIBIINM pacXoiOM U BbICO-
KUM JIaBIeHUEM pabodell KuAKOCTH. J[ByXKacKagHble yCUIUTEIH
MOTYT OBITh KOHCTPYKTUBHO OJHOPOJHBIMH (Harpumep, ABOMHOMN
30JIOTHUK) M  DPa3dUYHBIMU  (HampuMmep,  COIUI0—3acJIOHKa,
30JI0THUK).

Ha pucynke 3.3, (¢) noka3aHa NpuUHIMIIMANbHAS CXEMa JIByX-
KAaCKaJHOTO YCHJIMTENSI — JIBOMHOM 30JIOTHUK. J[aT4MK CBs3aH C
YIPaBIAOMUM 3010THUKOM /. Koraa oH HaxoguTcs B CpelHEM
MOJIOKEHUH, paboyasi KUIAKOCTb, OJBOAUMAs K HEMY OT TMJIPO-
CHCTEMBI, Yepe3 Jpoccelib 3 1o KaHaiaMm 4 u 6 3amonHseTr obe pa-
6oune kamepsl 7/ U [ pacnpeneauTenbHoro 30i10THuka /0. OgHo-
BPEMEHHO Yepe3 BBITYCKHBbIE OKHA 2 U 5 JKUJKOCTh IPOTEKAET Ha
ciuB. [Ipu sToM naBienune B kamepax 7 u /1 paBHO U pacnpeaciiu-
TENbHBIN 30JO0THUK /() BO3BpAaTHBIMU NPYXMHAMM § yCTaHaBJIMBa-
€TCsl B CpeiHee (HeUTpaIbHOE) TOJIOKEHHE. TOYHOCTh YCTaHOBKHU
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30JIOTHHKA B 3TO MOJIOKEHHE 00ECIeUnBaeTCs OTCYTCTBHEM BO3-
JNEUCTBUSL OJHOW NPYKUMHBI HAa JAPYIYyH0, TaKk Kak XOJ IpYyXUH
OrpaHUYeH maiibamMu 9, ynuparomuMucs B BEITOUYKY Ha KOpITyCe.
2 3
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Pucynok 3.3 — IlpuHnunmaibHbele CXEMBbI IBYXKACKaIHOTO
TUIPABIUYECKOTO YCIITUTEIIS:

@ — TBOWHOM 30JI0THHK; | — yNIpaBIAIOMINN 30JI0THHK;
2,4,5,5,12, 13 — xanansr; 3 — gpoccens; 7, 11 — paboune kameps
pacrpenenuTeIsHOTO 30JIOTHHKA; 8 — BO3BpPAaTHBIC TPy KUHEI;

9 — orpannunTensHas maiida; 10 — pacpeaeaUTeNbHBINA 30I0THHUK;

14 — cunoBoit THIPOIMIHHIID;

6 — COITIO-3aCIIOHKA U 30JIOTHUK; | — MpyXWHA; 2 — 3IEeKTPOMAarHur;

3 — ynpagsiromas 3aciioHka; 4 — coruia; 5 — apoccenu; 6 — maiioa;

7 — npy>xwuHsbl; 8, 10 — KaMepsl 30JI0THUKA; 9 — pacTpeIeTUTeNbHBIN 30J0THUK;
11 — MacI0mIoABOASIIAI KaHAT

[Ipu mepemenieHHH YIPaBISAIOLIETO 30JO0THUKA, HaMpUMED,
BJIEBO, MOJIOCTh KaMepbl / COECIUHSIETCA CO CIMBHOM MOJIOCTHIO, A
MOJIOCTh KaMmepbl // ¢ MarucTpajibio BbBICOKOTO aaBieHus. [lox
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JNEHCTBUEM 3TOr0 JABJIEHUS PACHpPEIEIUTEIbHBIA 30J0THUK [0
nepeMeIaeTcs B JIeByt0 cTopoHy. CyMMapHas *KeCTKOCTb IPYKUH
8, mepenaja naBieHUM B kamepax 7 u /1, a cieoBareiabHO, U CMe-
LIEHUE YIPABIAIOIIET0 30JIOTHUKA [/ €O CPEIHEro IOJIOKEHUS
00yCJIOBIMBAIOT NIEPEMEIEHUE PACTIPEACIIUTEIILHOTO 30JIOTHUKA.

IIpu cmemieHun pacnpenenuTenbHOro 30JI0THUKA BJIEBO pa-
004ast KHUJIKOCTh MMOMNAIACT 110 KaHaly / B JIEBYIO MOJOCTh CHIIOBO-
ro TUApPOUMIMHApPA /4, a mpaBas MOJOCTh TMAPOLMINHApPA KaHa-
oM 13 coequnsiercs co ciauBoM. [lox nelictBueM paboueit KuaKo-
CTH HOpILEHb TMIPOLMIMHApA nepemernaercs Bipaso. [Ipu cme-
LIEHUM YIIPABIISIIOIIETO 30JI0OTHUKA BIIPaBO pacHpeleIUTEIbHbIN
30JIOTHUK TaK)K€ CMEIAeTCsl BIPaBO, a MOPLIEHb CUJIOBOIO I'MJIPO-
LMJIMH]IPA BIIEBO.

VY IBYXKacKaJHOTO I'MIPOYCHJINTEJIS MEPBBIA KacKaJ BbIMOJ-
HEH I10 CXeMe coruio—3acionka (pucyHnok 3.3, 6). ['mapoycunure-
JIeM yIpaBiisieT ieKTpoMarHuT 2. PaGouas KUAKOCTh M3 HAIOp-
HOM Maructpaiv no kaHaiy // moJBOAUTCS K pacHpeleIuTeIbHO-
My 30JIOTHHKY 9 M OJHOBPEMEHHO 4epe3 JpOoccelid 5 K cucTeMe
YIPaBJIEHUS COIIaM 4, pa3J/IeJIEHHbIM YIPaBJISIONIEH 3aCIIOHKOM 3.
Ecnu curnan ot gatumka OTCyTCTBYET, 3aC/IOHKA 3 MO ACUCTBHEM
NpYyXUH / 3aHUMaeT cpesiHee nosoxkeHue. /laBinenue B kamepax &
n /0 pacnpenennuTenabHOro 30J0THHKA MPU 3TOM OAMHAKOBOE, U
30JJOTHUK TIOX JACUCTBMEM TIPYXKMH / 3aHUMAET CpeaHee
HEHUTPAIIbHOE NIOJIOKEHUE.

[Ipu nosiBieHUU curHajga OT JaT4YMKa 3acCJIOHKa 3 CMEUIaeTcs
U COOTHOLICHHE 3a30pPOB MEK/Y COIJIaMH U 3aCJIOHKON M3MEHSET-
csi. OTHOBpEMEHHO M3MEHSIETCs JaBlieHne B kamepax 8 u /0 B of1-
HOM YBEIIMYMBACTCS, B JpYyroil ymensluaercd. Ilox nencrBuem
Pa3HOCTH JaBJIEHUH 30JI0THUK MEpEMEIIAeTcsl Ha BEIUYUHY, OIpe-
JENAEMYI0 NIEPENaJoM JaBICHHUS U CyMMapHOH >KECTKOCTBIO IPY-
xuH 7. Ilpu nepemenieHnH 30J0THUKA pabodast )KUJIKOCTh MOCTY-
MAeT K CUJIOBOMY TMAPOLMIMHAPY U €r0 MOPIIEHb COBEPIIAET pa-
00ouMi XO.I.
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3.2 DuleKTpHYecKHe YCHJINTe N

B cucremax 35eKTpoaBTOMATHKU OOJBLIOE PaclpOCTpaHEHHE
MONYyYWIIM DJIEKTpudeckue pese. Pene cpabarbiBaeT OT CpaBHU-
TEJIBHO CJ1a00ro CUrHAJIa, HO BKJIIOYAET IPU 3TOM 3JIEKTPUYECKYIO
Lelb, 10 KOTOPOMY MPOXOAUT TOK 3HAUUTEIbHON BEIMYUHBL. JTO
IIPOMEKYTOUYHOE 3BEHO MEX]y LIETbIO c1a00ro TOKa U LENbI0 3Ha-
YUTENBHO OoublIel MomHOCTH. [Ipu neicTBUM Ha pere IeKTpHU-
YECKOI'0 CUTHAJIa YyBCTBUTEIBHOI'O IEMEHTa CUCTEMBI ABTOMATH -
KM OHM B OCHOBHOM IIPUBOJSAT B JEHWCTBHUE OJHY WJIM HECKOJBKO
YIPABIIIEMBIX MIEKTPUYECKUX LIECTICH.

Haubonee pacnpocTpaHeHBI JIEKTPOMArHUTHBIC pelie (pucy-
HOK 3.4). Ilpunnun ux aedcTBUs Oa3upyercs Ha NPUTATMBAHUU
CTAJILHOTO AKOps / K CEpIeYHUKY 3 AJIEKTpOMarHuTa, o oOMOTKe
4 KOTOPOro HpPOIyCKAIOT YIPAaBIAIOUN IEKTpU4YEeCKUil TOK. Ec-
JIM TOKAa B YIPABJIAIOIIEH LIENIH HET, AKOPb OTTATHMBAETCS OT Cep-
J€YHUKA BO3BPATHOU MPYKUHOH 6.

Pucynok 3.4 — DiieKTpoMarHuTHbIE peie:

a — HeUTpanbHOe; O — MOJSIPU30BAHHOE;
1 — IKOpb; 2 — KOHTAKThl UCIIOJIHUTENBHOM 1IeTH; 3 — cepACYHUK
AJIEKTpOMarHuTa; 4 — 0OMOTKa KaTyIIKH; 5 — sipM0O; 6 — BO3BpaTHAs IPYy>KUHA

Kor aa ynpaBﬂ}IIOH_II/Iﬁ CUTHAJl 3aMBIKACT JJICKTPUYICCKYIO LCIb
KaTyliKH, COS)IaBaeMI)II\/II €0 MarHHTHBIN ITOTOK IIpOXOJUT 4YE€PE3
CCPACUYHUK, APpMO 5, SAKOpPb U BOSHYHJHBIﬁ 3a30p 0 MCIKAY SIKOPEM U
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cepaeaHukoM. [Ipu 3TOM co3maercst ycuinue, KoTopoe IPUTITHBAST
SKOPb K CEpIICYHUKY, M KOHTAKThl 2 IIeTH, BEAYIICH K UCIIOIHHU-
TCJIIBHOMY Oprany, 3aMbIKatOTCA.

Takue pene Ha3bIBAIOTCS HEHTPAILHBIMU 3JICKTPOMArHHTHBI-
MU pele.

B cucremax aBTOMaTHKH MPUMEHSIOT TAKXKE MMOJIIPH30BaHHBIC
OJICKTPOMArHMUTHBIC PEJIC. HpeI/IMyIJ_[eCTBO HX B TOM, 4YTO HaIlpaB-
JICHHE TIEPEMEIICHUS SIKOPS 3aBUCUT OT TOJISIPHOCTH MOJIaBaeMOTO
Ha O6MOTKy HAIIPSAKCHUA U NOJIAPU30BAHHBIC PCIIC SABJIAIOTCA PC-
BEPCHUBHBIMH DJIEMEHTaMHU. DTO OCOOCHHO IIEHHO IPU HCIIOJB30-
BaHUU PCJIC B CUCTCMAX aBTOMATHUYCCKOI'0 pCryjIUupOBaHus, KOTaa
3HaK M0J1aBaeMOTr0 HAIPSDKEHUS OINPEEeNIeTCs] 3HAKOM paccoriia-
COBaHHS. DTy PEBEPCHBHOCTH CO3/a€T BCIIOMOTATEIbHBIA HMCTOY-
HUK 3HEpruM (MarHuT WIN 3JIEKTPOMArHHT), MOJISIPU3YIOLIHIA Mar-
HUTHYIO CUCTEMY.

Jlnst yrpaBlieHHs] TaKUMHU peiie TpeOyeTcsl HeOObIasi MOIII-
HocTh. [lonsipuzoBanHoe pene, (pUCYHOK 3.4, 6) UMEET JBa CUM-
METPUYHBIX MAarHUTHBIX KOHTypa. [lomBwkHas cuctema (SIKOpb)
pacrionaraercsi B 00IIel BETBH U pearupyeT Ha pa3HOCTh YCHIIHH,
CO3/IaHHBIX TIOTOKaMHU KaXKJOTO W3 MAarHUTHBIX KOHTYpoB. Ecmu
TOKa B OOMOTKE HCT, HA IKOPb HeﬁCTByeT TOJIBKO IIOTOK IMOCTOSAH-
HOTO MarHuTa.

OOMOTKH MOAKIIOYATCA K HCTOYHUKY IIUTAHUA TaK, 4YTO
HampaBlieHWE TIOTOKAa B OJHOM TMOJIOBUHE 3a30pa COBMAAaeT C
HaIpaBJICHUEM ITIOTOKA IMMOCTOAHHOI'O Mariura, a B leyroﬁ HEC COB-
nagaet. [log neiicTBeM CyMMapHOTO yCHUITUS SIKOPh TepeMeIIaeT-
Csi K OJHOMY W3 TOJIOCOB. [Ipy M3MEHEHWW HAINPaBJIICHHUS TOKa
SIKOPBb TIEPEMECTHUTCS K IPYTOMY TOJIOCY.

Ot OJICKTPOMArdHuTHBIC PEJIC MMCIOT CYHICCTBCHHBIC HECI0-
CTaTKH, B MEPBYIO Ouepe/lb HEKOTOPOE 3ara3/ibIBaHue CpadaThiBa-
HMHs, 06y0J’IOBJ’I€HHO€ HaJIMIHUEM MMOABUXHBIX MHEPUOMUOHHBIX MAcCC,
Y OTPAaHUYEHHOE YHCIIO MIEPEKIIOUECHUI B €IMHUILY BpEMEHH.

B nocnennee Bpems B cucteMax aBTOMAaTUKHU IIPU YIIPABICHUN
OBICTPO TPOTEKAIOIMIUMH TPOIECCaMH, TPEOYIOIIMMHU OOIBIION
TOYHOCTH MOMEHTA CcpabaThIBaHUs WM OOJIBIION YacTOTHI cpada-
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ThIBAHUS, MPUMEHSIOT OECKOHTAaKTHBIE SJEKTPOHHBIE perne. Mx
JJIEKTPUYECKasl LIeb UMEET TOJIBKO JBa COCTOSIHUSI PAaBHOBECHS.
[TosTromy mnpu nopaue HEOOJBLIMX YIPABISIOIIMX HAIpPSLKEHUN
BEJINYMHA HAIPSIKEHUs B LEHNU PE3KO MEePEXOJUT U3 OJHOIO paB-
HOBECHOI'O COCTOSIHUS B IPYTO€, YTO aHAJIOTMYHO 3aMBIKAHUIO WM
Pa3MBbIKaHUIO KOHTAKTOB 3JIEKTPOMAarHUTHOTO peJie.

B cBsA3uM C OTCYTCTBMEM NOABUKHBIX JETANECH TAaKHUE peie
MpaKTU4eCKH 0e3 MHEPLUOHHBIE U 00eCIeYNBaIOT JH00YI0 YacTOTy
cpabaThIBaHUN B €IUHUILy BpeMeHH. J{Jisl yIIpaBIeHUs TaKUMU pe-
ne Tpedyercst Hebosbmas momHuocTh (10,6 — 10,9 Bt). Ha BeIXOIE
pene MOXeT OBITh MOJTyYeHa MOIIHOCTh 710 1 BT.

Ji1a ckauko0oOpa3HOro nepexojia u3 OJHOTO COCTOSHUS B APY-
roe B cxeMe (pUCYHOK 3.5) MOJKHBI OBITh HEJIMHEHHBIC SJIEMEHTHI.
B nanHom cimydae sTo aBa Tpuona (nammel) JI1 u JI2. JlelicTBue
CXeMbl OCHOBAHO Ha TOM, YTO B KaXXJIbIH JIaHHBI MOMEHT aHOJ-
HBII TOK MOJKET ITPOTEKATh TOJIBKO YEpe3 O/IHY JIAMITY.

] JI2

Usx

Pucynok 3.5 — Cxema 6€CKOHTaKTHOTO AJIEKTPOHHOTO pelie
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Ecnu nonate Ha conporusieHue R HanpsbkeHue curHana Uy
TaKOM MOJISPHOCTH, YTOOBI OHO A00ABISAIOCH K HANPSIKEHUIO MU-
tanusa U, nammna JI1. Oxaxercss oTnepTou, a jamna JI2 3anepToi.
Ecnu ke Ha BXOJl CUCTEMBI 110J1aTh TOK JIPYroil MOJSPHOCTH, IIPO-
n30iieT oOpaTHBI CKadoK TOKa. Takoe pene paboTaeT aHaJIOTHy-
HO IOJIIPU30BAaHHOMY.

doropene npeaHa3sHAuYeHO IS 10JJa4l CUTHAJIBHBIX UMITYJIb-
COB IPY M3MEHEHMU OKpPYXKaIoLIeH ocBelleHHocTH. B cenbckoM
XO3SIIICTBE TaKue pelie MCIONb3YIOT Ui aBTOMaTUYECKOr0 BKJIIIO-
YeHHUs JIOMOJHUTEIBHOIO OCBElleHUs nTuiedepm, nepesoga 06o-
rpeBa NapHUKOB U TEIUIML] HA THEBHOM UJIM HOYHOM PEXUM U T. 1.

B kauecTBe NaTUYMKOB HMCHOJIB3YIOT (DOTORJIEMEHTHI C BHEII-
HUM (oTod(h(dexkToM (BaKyyMHBIE M Ta30HAINOJIHEHHBIE), C BHYT-
peaHuM (oroadpdexTom (hoToconpoTUBICHUS), (POTOIUOABI M
¢doroTpuoasl. B cenbckOX03HCTBEHHOM MPOM3BOJCTBE HanOoiee
pacrpocTpaHeHbl (POTORIEMEHTbI C BHYTPEHHUM U BHEHIHUM (o-
To3(pexrom.

@DOTOCONPOTUBIEHUE — 3TO MOJIYHPOBOJHUKOBBIM MpuOOD,
YMEHBIIAOMUNA CBOE 3JIEKTPUUYECKOE CONPOTUBJICHUE MOJ JeH-
CTBMEM Jy4HCTOro notoka. Tok yepe3 (hOTOCONPOTHBIEHUE MO-
KET NMPOXOJIUTH B JIIOOOM HaIPaBJICHUU.

JleiictBue QoToaneMeHTa ¢ BHEMIHUM (HOTOd(PPEeKTOM OCHO-
BaHO HAa TOM, YTO IpPH IOMNaJaHUU Ha €ro MOBEPXHOCTh CBETa B
OKpY2KaroIllee NPOCTPAHCTBO BBUIETAOT 3JIEKTPOHBI.

®oTo3eMeHTHl 0071a/1a10T OOJIBIION YyBCTBUTEIBHOCTBIO, HO
a0COJIOTHBIE 3HAYEHMS MOJIY4aeMbIX OT HUX (POTOTOKOB OOBIYHO
OUYeHb HE3HAUUTENbHBI. B CBSA3M C 3TUM B aBTOMaTHYECKUX CHUCTE-
MaxX OOBIYHO HCIOJB3YIOT (DOTORJIEKTPOHHBIE pee, MPeaCTaBIs-
folue codoi KOMOMHAIMIO (OTORIEMEHTA C YCUIIUTEIBHOMN dJIeK-
TPOHHOMH JIaMIIOM, B aHOJHYIO LI€IIb KOTOPOH BKIIOUaeTcss 0OMOTKa
AJIEKTPOMArHUTHOTO peJie ¢ OOJIBIINM COITPOTUBICHUEM.

MarHuTHbIH ycuuTens (pUCyHOK 3.6) COCTOMT U3 IBYX APOC-
ceneid / u II, KOTOpbIE NOAMATHUYUBAIOTCS ITOCTOSHHBIM TOKOM.
MarauTtHas TpOHUIAEMOCTh (EPPOMATHUTHBIX MaTepHallOB MpHU
[IEPEMEHHOM TOKE€ 3aBUCUT OT BEIMYMHBI MOJAMArHUYMBAIOIIETO
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JNEHCTBHUS TIOCTOSSTHHOTO TOKa. OOMOTKHM [/ M 2 MEPEeMEHHOTO TOKa
o0oux apocceseil HaMOTaHbl Ha 00a cep/IeYHUKa TaK, YTO HaIlpaB-
JICHHS] TIEPEMEHHBIX MAarHUTHBIX ITIOTOKOB BO BHYTPEHHHUX CEpJIeU-
HHUKaX MPOTUBOMOJIOKHBI. [[03TOMY 3EKTpOABMKYILIUE CUJTBI, HH-
TYKTHPOBAaHHBIE B OOMOTKE 3 TIOCTOSIHHOTO TOKa MEPEMEHHBIMU
MAarHUTHBIMHU TOTOKaMHU @, B3aUMHO KOMITEHCUPYIOTCS.

BrixogHas BenMUYMHA MarHUTHOTO yCUJIMTENS HanpspkeHue U
0OMOTKHM 3 TOCTOSIHHOTO TOKa. JTa 0OOMOTKa Ha3bIBAeTCs yMpPaB-
JITIOMIEH, WM TMOAMarHuuMBaromei. BeIXogHas BeIwymHa Mar-
HUTHOTO YCHUJIUTEJIS TIEPEMEHHBIN TOK B 0OOMOTKax /, 2 ¥ B Harpy-
309HOM CONpOTUBICHUU Rpy. IIporekarommii mo oOMOTKe ympas-
JICHUS] TIOCTOSTHHBIA TOK MEHSIET HACHILIEHUE CEP/ICUHHKA.

C yBenuyeHuEM CUJIbl TOKa YMEHBINAETCS MarHUTHAs MPOHHU-
LIaeMOCTh U PEaKTUBHOE CONPOTUBIIEHUE KaTylieK / U 2, a Belu-

YWHA TOKa [ pacTer.
,-! [=

I
—— r :l-':l

+ I o

Pucynox 3.6 — CxemMa MarHUTHOTO yCUJIUTENS:

1, 2 — 0OMOTKHM ITepEeMEHHOT0 TOKa; 3 — 00MOTKa TIOCTOSHHOTO TOKa

DNEeKTPOMarHUTHBIA YCUIIUTENb MPEJCTaBIseT co00i reHepa-
TOpP MOCTOSTHHOTO TOKa, MPUBOJUMBIA BO BpallleHHE KaKMM-THO0
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neurareneM. HaykTrpyemast B 0OMOTKE SIKOpsI TeHepaTopa dJeK-
TPOJABWKYIIAsl CHUJIA TIPOIIOPITMOHAIbHA BEJIMUMHE MAarHUTHOW WH-
OYKIUA ¥ YHCITy O0OpOTOB MaliuHbl. MeHsisi MarHUTHOE I10JIe
AJICKTPOMArHUTOB CTaTOpPa, MOXKHO B IIMPOKHX Ipeaesiax H3Me-
HSATh BEJIIMYUHY ODIJICKTPOJBIIKYIIECH CHIIBI, a CJEIOBATECIbHO, U
MOIITHOCTH, OT/IaBa€MOM reHepaTOpOM BO BHEIIHIOO IICTIh.

B anmekTpoMamMHHOM YCHUIUTENE TOK OT YYBCTBHUTEIHHOTO
a7eMeHTa (JaT4uKa) MOABOAUTCS K 0OMOTKE BO30OYKICHHS, CO3/Ia-
Bas OMPEACICHHYIO BEIIMYMHY MArHUTHOTO IMOJsI ctaTtopa. Mor-
HOCTh, OTJaBaeMas TeHEePaTOPOM, MPOTIOPIIMOHATIFHA MATHUTHOMY
MOJTI0 CTaTopa. DJIEKTPOMAIIMHHbBIE YCHIIUTENN JAr0T Koddduu-
eHT ycuiienus 10 1000.
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4 ICITIOJIHUTEJIBHBIE 3JIEMEHTbDI

VcnonHuTeNnbHBIE 37€MEHTBhl OOBIYHO IPEJCTABIAIOT COOOM
KOHEUHBIE 3BE€HbS] aBTOMAaTHYECKUX yCcTpoiCcTB. Ha 00BeKT ympas-
JICHUS OHU BO3JEHCTBYIOT HEIMOCPEICTBEHHO, WIH 4Yepe3 KaKoi-
100 perynupyIomnid Opral MalliHbl PYJIEBOE YIPABICHHE TPaK-
TOpa, BapuaTop CKOPOCTH KOMOaiiHa, 3JIEKTPONOAOIrpeBaTeIbHbIN
AJIEMEHT CHUCTEMBI BOJONOJOrpeBa. VICIOMHUTENbHBIE 3JEMEHTHI
aBTOMATUYECKUX YCTPOWCTB CEIbCKOXO3AMCTBEHHOIO IPOU3BOJ-
CTBa Pa3JeJIAI0TCS HA TUAPABINYECKHE, DJIEKTPUUECKHE, MEXAHU-
YecKHe 1 KOMOMHHUPOBaHHbIE.

4.1 Fl/l)lpaB.]'ll/l‘-leCRl/le HCHOJHUTEJIBbHbBIC 3JICMECHTDBI

HcnomHUTENbHBINA 3EMEHT THAPABINYECKOrO0 THUIA Ul IIO-
JTy4YeHUs TPSIMOIUHEWHOTO JBIKEHHSI OOBIYHBIN CHIIOBOW THAPO-
LUIMHIDP. Y THUAPOYCUIUTENIEH ABYCTOPOHHETO IEHCTBUS IIPU IIO-
nade paboueil KHUIKOCTH B TOJIOCTh, TAE PACHOJOXKEH IITOK
MOPILHSA, CKOPOCTh NepeMeleHHsl 0oJIblle, a MaKCUMaJIbHOE YCHU-
JIM€ MEHbLIE; MpHU nojaye padoyeil MUAKOCTU B MPOTUBOIIOJIONK-
HYI0 TOJIOCTb CKOPOCTh II€pEMELICHHs MOpILIHs, Hao0opoT,
YMEHBIIIAETCS, & MAKCUMAJIbHOE yCHJIME yBelIuuuBaercs. B Heko-
TOPBIX CIy4asx HEOOXOJMMO HCIIOJIb30BaTh I'MJIPABIMUYECKUE HC-
MOJIHUTENIbHBIE MEXAaHU3MBI C BpalaTeIbHbIM JBUKEHUEM BbIXO/I-
Horo Baja. OHU OBIBAIOT JBYX THIIOB: OJHOJIONACTHbIE (puUCY-
HOK 4.1, a) u aByxionactHble (pucyHok 4.1, 6). Ilpu nogaue mac-
Ja B OJHY M3 JIONACTEM TAaKOro MEXaHU3Ma XHMJIKOCTb JaBUT Ha
JIOTIacTh 2, OTYETO IMPOUCXOAMT MOBOPOT BbixoaHoro Bajna /. Ilo-
JIOCTU YIUIOTHSIOT IUIACTUHAMM 3, KOTOpBIE IOIKHMAKOTCA K
BHYTPEHHEH NOBEPXHOCTH LWJIMHAPA IPYKUHAMH 4.

OnHOMONACTHBIN THIPOYCUINTENb AAeT CPABHUTEIBHO OOJIb-
IIMe yTibl TOBOPOTA BBIXOAHOTO Bana (10 270°), HO MOAIIUITHUKH
Bajia BOCIIPUHUMAIOT 3HAUUTENbHbBIE YCUIIUS, KOTOPBIE IPUBOAST K
ObICTpOMY cpalaThIBaHHIO. DTOT HEJIOCTATOK YCTPaHEH B JABYXJIO-
NacTHOM rujpoycunutene. OIHAKO yroja MOBOpPOTa B HEM IIpH-
MEpPHO B JIBa pa3a MEHbIIIE.
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Pucynok 4.1 —T'unpaBinmdecKuii HCIOTHUTENEHBIA MEXaHI3M
C BpAIAIOLIUMCSI TOPIITHEM:!

@ — OJHOJIONIACTHOM; 6 — ABYXJIONIACTHOH;
1 — cunoBoi Bai; 2 — 1onacTb; 3 — yIJIOTHAIOIIAS [UIACTHHA; 4 — IpyKUHA

4.2 3JIeKTpH‘IECKI/Ie HCIOJIHUTECJIBHBIC 3JICMCHTBI

HauOonpiiee pacnpocTpaHeHne B Kau€CTBE MCIOIHUTEIbHBIX
3JIEMEHTOB ABTOMATUKU MOJIyUUIIU 3J€KTpoMarHuTel. OHU BechbMa
pa3Ho00Opa3Hbl IO KOHCTPYKIMU (PUCYHOK 4.2), HO BCerza BKIIIO-
YalOT HETOJBWKHBIN CTAIBHOM MAarHUTOMPOBOJ / € PacoiOXKeH-
HOW B HEM 0OMOTKOM 2 M MOJBMXKHBIN sikoph 3. [IpoTekaronuii no
OOMOTKE TOK CO3JIa€T MAarHHTHEIN ITOTOK @, 3aMBIKAIONIUICS de-
pe3 BO3AYILIHBIN 3a30p J U sikopb. CHila, ¢ KOTOPOH MPUTATHBAETCS
SIKOPb, OINPEAEIAETCS] U3BECTHOW M3 TEOPHUH DIIEKTPOMArHUTHOTO
nonst popmynoit MakcBemuia. Y 3J€KTPOMarHMTOB MOCTOSTHHOTO
TOKA C YBEIMYEHUEM BO3JYLIHOTO 3a30pa PE3KO YMEHBIIAOTCS
TATOBBIE YCUIIMA. JTO XapaKTEPHO AJIS JIEKTPOMAarHuTOB, IPUBE-
NeHHBIX Ha cxeMme (pucyHok 4.2, a, 6, 6). B HUX TAroBoe ycunue
00paTHO MPOMOPLUUOHATBHO KBAJpaTy BO3AYIIHOIO 3a30pa MEXKIY
MarHMTONpPOBOAOM M skopeM. JIjig OonbIINX NepeMelieHnid Takue
AJIEKTPOMArHuThl OYIyT UMETh 3HAYUTEJbHbIE TabapUTHl U TO-
TpeOsATh 00MbIION TOK. UTOOBI clienaTh TAroBbI€ XapaKTEPUCTUKU
Oosiee MOJOTMMHM, MPUMEHSIOT ClelUalbHble (POPMBI MAarHUTHOU
CUCTEMBI C LIWJINHAPUUYECKUM SIKOpeM (pPUCYHOK 4.2, 2)
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PI/ICYHOK 4.2 — q)OpMBI JJICKTPOMAruuTOB UCIIOJTHUTCIBbHBIX MCXAHU3MOB!

a — KIIaTIaHHBIN; 6 — TIOBOPOTHBIA YpaBHOBEIICHHBIH; 6 — IPSMOXO/THBIH;
2 — C HWINHJPUYECKIM SIKOPEM;
1 — MmarauTOIIPOBO; 2 — 0OMOTKA; 3 — IKOPB

CBoeoOpa3HbIM 3JEKTPOMAarHUTHBIM MEXaHU3MOM SIBJISI€TCS
YCTPOMCTBO CLEIJIEHUS B TaK Ha3bIBAEMBIX MAarHUTOJUAIIEKTPHYE-
CKUX My(Tax.

Penelinbple UCTIONHUTENBHBIE 3JIEMEHTHI (peie) IUPOKO MpH-
MEHSIOTCS B aBTOMaTMuYecKux cucremax. HauOosnbiee pacmpo-
CTpPaHEHHUE TOJYYWIH KOHTAKTHBIE JJIEKTPUUYECKUE PpEJe, pearu-
pyIoIlKe Ha pa3Iu4HbIE 3JIEKTPUUECKHUE TapaMeTPhl.

K ocHOBHBIM mapameTpam, XapakTepH3ymOIUM palboTy pere,
OTHOCATCS CIEAYIOIINE:

ITapametp cpabaTbiBaHUsl — MUHUMAIbHOE 3HAaYCHHE BXOJ-
HOT'O CHUTHajla, IPU KOTOPOM pejie AeHCTByeT (cpabaThiBaeT). ITOT
napaMeTp XapaKTepu3yeT YyBCTBUTENbHOCTH pene. Hampumep, y
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TAKOBBIX peJie Mmapamerp cpabaThIBaHUSI COCTABISIET OT JCCSITKOB
MHUKpPOaMIIEp A0 JECATKOB aMIiep.

IMapameTp oTnyCcKaHMs — MaKCUMaJIbHOE 3HAYEHUE BXOJIHO-
ro CUTHaJIa, IIPM KOTOPOM pelie BO3BPALIACTCSl B UCXOJHOE IO0JIO-
KEHUE.

Koxdpuuuent Bo3Bpara — npeacrasisieT cOO0H OTHOIICHUE
napaMmerpa OTIyCKaHUsl U cpabaThiBaHMs. Y SJCKTPHUECKUX Pelie
OH Bcerjia MeHbIne euHuIlbI (0T 0,4 y 35ekTpoMarHuTHeIX 710 0,99
y 3JIEKTPOHHBIX).

Pabouunii mapamMeTp — HanOoJIbIIIee 3HAYCHUE BXOTHOM BEJIHU-
YUHBI, IPU KOTOPOM PeJIie TUTEIHHO HAXOJUTCS BO BKIIOUYEHHOM
COCTOSIHUM U PabOTaeT HOPMAaJbHO (BOCHPHHHMMAIOIIUN 3JIEMEHT
HE TeperpeBaeTcs).

Cpok ciay:k0bl — JOIMyCTUMOE 3HaU€HUE cpabaThIBaHUM perne
(11 pa3IMYHBIX peJie YUCIIO CpadaThIBAHUN MOXKET COCTaBJISATh OT
HECKOJIbKUX THICAY /10 HECKOJIBKHX JIECATKOB MUJUIMOHOB).

DJIeKTPOMATHUTHOE peJie — TUITMYHBIA U HauboJiee pacmpo-
CTpaHEHHBIM BUJ dNeKTpuueckux pene. Ha pucynke 4.3, (a) B ka-
YECTBE NPHUMEpPA MOKa3aHO YCTPOMCTBO peJie KJIAMAHHOTO THIIA.
B snekTpomMarHuTHyIO cUCTEMy pelie BXOAST ckoba [, cepleyHuK
2, TIOJIFOCHBIM HAaKOHEYHUK 3, IKOPh 4 W BTATHBAIOIIAS KaTyIIKa J.
SKOph U cepleUHUK U3rOTOBIIEHBI U3 MATHUTOMATKOI'O MaTepuara.
Korga mo oOMoTKe perne MpoTeKaeT TOK, SIKOPh MPUTATUBAETCS K
CEpJIEYHUKY, MOBOPAUYMBAETCS OTHOCHUTEIBHO MPU3MBI 6 U HA€il-
CTBYET Ha 3aMbIKaHWE KOHTakTOB /. [lpM HCUYE3HOBEHHH TOKa
SIKOPb M KOHTAKThl BO3BPAIIAIOTCS B UCXOIHOE MOJI0KEHUE YCUITU -
eM npyxuHbl 8. Hakoneunuk 3 crenaH U3 HEMarHUTHOTO MaTepH-
ana (TaTyHb WIH MEJb), YTOOBI O] BIAMSHHUEM OCTATOYHOTO Mar-
HUTHOTO TIOTOKA SIKOPh TMOCJIE€ OTKIIOUYEHMS] TOKa HE OCTaBaJICA
MNPUTSAHYTBIM K CEPACUHHUKY. DJIEKTPOMAarHUTHBIE pEJe€ MOTYT
OBITh TIOCTOSIHHOTO M TIEPEMEHHOTO TOKA TIPOMBIIINICHHON W BBICO-
KOW 4acTOThl. Pesie mOCTOSIHHOTO TOKa JIESATCS Ha HEUTpaJIbHbIE U
MOJISIPU30BaHHBIE. Y HEUTPAIBHBIX PeJie BOCIPUHUMAIOIINN OPTraH
OJINHAKOBO pEarupyeT Ha MOCTOSHHBIA TOK HE3aBUCUMO OT €ro
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MOJIAPHOCTH, a4 Y HOJAPU30BAHHLIX IMOJAPHOCTH CUTHAJIA BJIMACT
Ha HaIllpaBJICHUEC z[eﬁCTBy}omero Ha SJAKOpb YCUJIUA.
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Pucynok 4.3 — CxeMbl KOHCTPYKLUH pee:

a — KJIanaHHOTO TUIIA; 6 — MOJIIPU30BAHHOTO PEJIe; 6 — IIEPEMEHHOT0 TOKA
I — cko0a; 2 — cepaIeTHNK; 3 — OMIOCHBI HAKOHEYHHK; 4, 9 — SIKOPB;
5 — BTATUBaromas KaTyuka; 6 — Ipu3ma; 7 — KOHTaKTbl; 8 — Ipy>KUHA

[TpuHIMTT 1EMCTBUS MOJISIPU30BAHHBIX PEJE WILTIOCTPUPYETCS
pucynkoMm. Eciu Toka B paboueir oomoTke W Her, TO sKopb 9
HaxOJIUTCSI B HEUTPAIBHOM IIOJIOKE€HHUH, IIOTOMY YTO MArHUTHBIE
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notoku @; u @;, co3aaBacMble MOCTOSTHHBIMU MarHUTamMH, PaBHbI
u npoTuBomnonoxHbl. KontaktHas rpynmna 11 Oyner HaXoIuThCs B
pa3oMKHyTOM cocTosiHuH. [Ipu momaye B pabouyro 0OMOTKY TOKa
TOM WJIA MHOM MOJISIPHOCTH BO3HUKAET MOTOK @3, KOTOPHIN HaKIIA-
JBIBAETCS HA MOTOKU @) u @; (C OIHUM CYMMHPYETCS, a U3 APYTo-
ro Beluutaercs). PaBHoBecue Hapymiaercs, SKOps 4 MPUTSATUBACT-
cs Kk Marauty 12 win 13 u, noBopauuBasice Ha ocu 10, 3aMbIkaeT
JIEBYIO WJIM IpPaByo napy KoHTaktoB l1. [l co3gaHus mOTOKOB
@; u @ MOryT OBITH UCIIOJNB30BAHBI AJIEKTPOMArHUTHL. Y 3JIEK-
TPOMarHUTHBIX pelieé MEePEeMEHHOr0 TOKa CeplIeyHUK HalOupaercs
W3 JIUCTOBOW TpaHC()OPMATOPHOM CTaau C LETbIO yYMEHBIICHUS
MOTeph Ha BUXpEBblE TOKH. /{15 ycTpaHeHus BHOpalMu KOHTaK-
TOB, BBI3BIBAEMOW MEPUOJUYECKAM HM3MEHEHHUEM 3HA4YCHUS U
HaIlpaBJIEHUsI CUHYCOUJIAIBHOTO TOKA, a CJIEJOBATEIbHO, U YCHU-
JUs, CO3JaBa€MOro €ro MarHUTHBIM I0JIEM, Ha TOpPEL 3JIEKTpPo-
MarHuTa Haca)XMBAEeTCsl MEIHBII KOPOTKO3aMKHYTBI BUTOK (pHu-
CYHOK 4.3, ). MarHuTHbIil NOTOK @ JENUTCS Ha JBa COCTaBIISIIO-
mux noroka @; u ;. Ilorok @; HaABOAUT B KOPOTKO3aMKHYTOM
BUTKE TOK, MArHUTHBIA MTOTOK Px KOTOPOTrO CYMMHUPYETCS C MOTO-
KOM @; 1 BBIUMUTAETCS U3 MOTOKA P, (TEOMETPUYECKH).

B pesynbrare nomydarorcs noToku @; u @2, CIBUHYTHIE OJWH
OTHOCHUTEIIBHO JPYroro Ha yroi ¢. Kaxablii U3 MOTOKOB CO3/1a€eT
TATOBOE YCUJIHE, a UX PE3YJbTUPYIOIIee YCUIHe OyJIeT UMETh TeM
MEHBIIIe MyJIbCAllUi, 4YeM OOJIbIIe yToll .

Pesie ¢ MarnuToynpaBJ/isieMbIMH KOHTAKTAMU, Ha3bIBAEMbIC
TaKkxe eepkoHamu (TEPMETU3HPOBAHHBIE KOHTAKTHI), TIPEICTABIIS-
10T c000i1 cTekIAHHYI0 amnyiy 1 (pucyHok 4.4), u3 KOTOpoil BbI-
KadyaH BO3[yX — BaKyyMHbIE€ T€pPKOHBI, WM 3alIOJTHEHHYI0 MHEPT-
HBIM Ta30M (a30TOM, aprOHOM) — 2d30HANOJHEHHble 2epKOHbl. B
aMIyJy BMasHbl TOHKUE YINpyrue (eppOMArHUTHBIC TUIACTHHKU
(37eKTpoBl 2), BBITONHSIONINE OJHOBPEMEHHO POJh KOHTAKTOB,
YIIPYTUX 3JIEMEHTOB U YaCTH MarHUTOINpPOBOaa. Ha mimacTuHbl rep-
KOHOB HAHOCAT IMOKPBITUS U3 XOPOLIO MPOBOJSIIUX MaTE€pHaIOB
(cepebpa, 3070T1a, paaus). TOk, MPOTEKAIOIIHNI 1O KaTyIke 3, Ipu
rojayve CUTrHajla Ha BXOJ pelie, CO3/aeT MarHUTHBIN MOTOK, 3aMbl-
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KaIOH_II/If/'ICSI BHYTPU KAaTYHIKHW IO IIACTHUHKAaM, KOTOPbBIC HaAMarHu-
YHUBArOTCA 1 an/I06peTa}0T IMPOTHUBOIIOJIOXXHYIO ITOJIIPHOCTD.

¥ ¥V ¥

Pucynok 4.4 — I'epkoH (TepMeTH3MPOBAHHBIA KOHTAKT):

1 — cTexyIsiHHAS aMITyJia; 2 — 9JeKTPOAbL; 3 — KaTyIIka

Mexay IIacTUHKaMHM BO3HUKAIOT CHJIBI NPUTSDKEHHS, KOTO-
pBI€ 3aMBIKalOTCS, U Ha BbIXOJ€ NosiBisieTcs curHai. [Ipu custun
BXOJIHOTO CHTHaja IUIACTUHBI BO3BPALLAIOTCS B MCXOJIHOE IOJIO-
xKeHue. [IpOMBINUIEHHOCTh BBIMYCKAE€T psAJ TUIIOB TE€PKOHOB
(KBM-I, KbM-2, KBM-3, MK4, MKB, MKII, MYK, MVYII, MKO
U JIp.) ¢ pa3MepamMu aMIyJibl: JuinHOM 20—50 MM U 1MaMeTpoM He-
CKOJIbKO MWJIIMMeTpoB. HamarnuuunBaromias cuia Konebsercst ot
25 A (s MKO) no 250 A (st MKI1), Bpemst cpabarbiBanust 50—
2500mkc, koMMyTHpyeMblit Tok 10 1,0 A u Gosnee mpu Hampske-

HuM 10 50—60 B, gncno cpabareiBanuii 106- 107, conpoTusienne
koHTakTHOro nepexona 0,05—0,20M BbIMyCKarOTCS pa3ivyYHbIE TH-
el pene ¢ repkoHamu: POC-42 — ¢ onHuM koHTakTtoM KOM-2;
POC-43 — ¢ neyms kantatamu KOM-2; POC-44 — ¢ TpeMs KOHTak-
tamu KOM-2 u np.

OCHOBHOW 3JI€MEHT TaKUX IpeoOpa3oBareneldl IepKOH, HIU
SI3BIYKOBOE PEJIe, UMEET PEJICHHYI0 XapaKTepUCTUKY U JEHCTBYET
M0/l BIMSHUEM IIOJIS, CO3JaBAEMOr0 MarHUTOM 3, B HAaIlOJIHEHHOM
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MHEPTHBIM Ta30M CTEKISIHHOM Kopiyce-O0auione /. I'epkoH co-
JEPKUT JIBa PA30MKHYTBIX KOHTaKTa 2 U3 MarHUTO-MATKOro Mare-
puasna (OHM MOTYT Pa3HOMMEHHO HaMarHW4YMBAaTbCSl U COEAUHSTH-
Cs), KOTOpBIE CONPUKACAIOTCS MOBEPXHOCTSAMH, MOKPBITHIMU OJ1a-
TOPOJAHBIM METAJIOM, U cO3/Aat0T HeOousbimoe (o 10 MOm), HO
CTaOMIIBHOE 110 BPEMEHU KOHTaKTHOE COIIPOTHBIIEHUE. ['epKkoH uc-
II0JIB3YIOT B JJATUMKE JUUIsl KOHTPOJIS NEPEMELICHUN WU MEepUOIn-
YEeCKOI'o JBM)KEHUS, IPUUYEM MAarHUT 3aKpeIUIIOT Ha KOHTPOJIUPY-
eMoM opraHe. Ecnu 3KkpaH BBINOJIHEH U3 MAarHUTO—MSTKOTO Marte-
pHuana, TO FepkOH U MarHuT B 3TOM CJy4ae HaxOJsATCs Ha TakoM
paccTOSHUU OJIMH OT JIPYroro, IpU KOTOPOM KOHTaKTbl IIEPBOIO
3aMKHYTBI. Bcesikoe cMmelieHre sKpaHa MPUBOAUT K Pa3MbIKAHUIO
KOHTAaKTa, TaK KaK MarHUTHOE I0Jie LIYHTUpyeTcs sKpaHoM. Pac-
CTOSIHUE MEXJy MarHUTHBIM IIOJIEM U F€pKOHOM, pa3Mephl dKpaHa
JIOJKHBI COOTHOCUTBCS TaK, YTOOBI IIPU OTCYTCTBHM SKpaHa obec-
[I€YMBAJIOCh HAJIEKHOE BKJIIOUEHHE, a IPU €ro HAJIMYUU OTKII0Ye-
HUE TepKOHA.

Taxoil JaTyuK UCHOIB3YIOT, HAIIPUMED, JUIsl KOHTPOJIS IIEpUO-
JUYECKOI0 JIBUYKEHUS HOXKEH CBEKJIONPOPEKUBATENS, a TaKXKe B
CAK rinyOuHBI BCHIAIIKH.

I'epkoHBI HMEIOT BBICOKYIO YYBCTBUTEIBHOCTh U M30UpaTEb-
HOCTb, BO3/JICHCTBHE MX Ha OOBEKT IMPEHEOPEKUMO Mallo, UX Xa-
PaKTEPUCTUKHU MPAKTHYECKU HE 3aBUCST OT MOCTOPOHHUX (aKTo-
POB, OHM JIETKO 3aMEHMMBI U IPOCTHl B MOHTaxe. [Ipu ucnomis3o-
BaHUU FepPKOHA B JATUMKE JJI1 KOHTPOJIS MEPUOINYECKOTO JABHKE-
HUS C MaJbIM MEPUOJOM HEOOXOIUMO MPOBEPATh, JOCTATOUCH JIU
ero pecypc.

Hanpumep, s koHTpossi pabounx opraHoB koMmOaiiHa, Bpa-
maromuxcs ¢ yactoroit 1000 Mun™' mpu MakcuManbHOM ro0BoN
Harpy3ke 800 u (paccunmTaHbl Ha 7 JIET JKCIUTyaTallln), T€PKOH
NIOTKeH uMeTh pecype 3108 mepexmouenuii.

ITpu ucronb30BaHUM TEPKOHOB B JTATUMKAX HEOOXOIUMO YUH-
TBIBaTh HEKOTOPbIE UX 0COOEHHOCTH. TaK, ¢ KOHCTPYKTUBHOW TOU-
KM 3pEeHMsI MPEANOYTeHHE CIeAyeT OT/IaBaTh T€M, B KOTOPBIX MO-
JIBYDKHBIN JIEMEHT (MAarHuT WM 9KpaH) PacloyiokKeH C OJHON

91



CTOPOHBI JJaTYMKa. B 3TOM cilyuae paccTossHuEe ¢ MEXIy 3JIeMEH-
TOM TOJIIMHON @ M TepKOHOM MOKET H3MEHATbCA B Ipejaenax
0<0<Omax, IPU PACTIOIOKEHUH IKPaHA MEXKY T€pKOHOM M MarHH-
TOM TIPHU IPOYUX PABHBIX YCIOBUAX 0<0<Omax-a-

Kpennienne mMarauta Ha MOABMKHOM paboueM OpraHe BbI3bI-
BaeT ONpEJCIICHHbIE TPYAHOCTH, IOCKOJBKY pabouuii oprax
OOBIYHO JIENAlOT U3 (PePPOMArHUTHOTO MaTepuaia U OH IIyHTUPY-
eT MarHuTHoe 1nosie. OcoOeHHO OOJNbIINE CI0KHOCTH BO3HUKAIOT,
Korjga Ha paboyeM opraHe pa3MemarT 0ojee OJHOr0 MarHuTa.
BceneactBue pa3nuyHbIX MAarHUTHBIX KaU€CTB IMOCTOSIHHBIX MarHu-
TOB, & TAK)KE PACCTOSIHUS O, MOMEHTA U MPOJODKUTEIBHOCTH JIeH-
cTBUS repkoHa, 717, 12, T, mepuoabl ciael0BaHUS WMITYJIbCOB OKa-
3BIBAIOTCS PA3JIMYHBIMH, YTO MPUBOJIUT K 3HAYUTEILHBIM ITOTPEIII-
HOCTSIM B mpeoOpa3oBanuu mnepuoga (6onee 10 % mpu GoibiioMm
YHCJIe MAarHUTOB).

MaxkcuManbHble 3HAYEHUS Omax = 10-15 MM momydaroTcst B
JaTYMKe, KOTJa TePKOH MMEET IMOABMKHBIA MarHUT U MAarHUTHBINA
skpaH. [Ipu rcnonbp30BaHUK MarHUTHOTO IIYHTa MOKHO TOJTYYUTh
Omax > 5 MM.

Pesie BpeMeHu mpeacTaBisitoT co0o0i ycTpolcTBa, KOHCTPYK-
IUAST KOTOPBIX COACPXKUT CIEIHATBHBIA y3€J, 00eCTeunBaroInil
3aJIepKKY TMOSIBIECHUS (MCUE3HOBEHHS) BBIXOJHOTO CUTHAJA MOCIe
nojayu (CHATHUS) BXOAHOTO. BhiaepkKku BpeMeHH 10 5 ¢ MOXKHO
MOJIy4yaTh MOCPEICTBOM HECIOKHBIX CXEMHBIX PELICHUH, KOTOpbIe
MO3BOJISIIOT 3aMEJUINTh HapacTaHWE WX CIIaJJaHue TOKOB B OOMOT-
Kax 3JIEKTPOMAarHUTHBIX pejie MOCTOSHHOro Toka. J[is aroro, kak
MOKa3aHO Ha pUCyHKe 4.5, mapauieJbHO OOMOTKE pejie MOKHO
BKJIFOUUTH PE3UCTOP (@), MOIYIPOBOAHUKOBBIN A10A (6), KOHICH-
caTtop (8) UM UCIIOJIb30BaTh KOPOTKO3aMKHYTHIN BUTOK.

HlyHTHpOBaHHEe OOMOTKHU pelie pe3ucTOpOM MIIH JUOJO0M (pH-
CYHOK 4.5, a, 6) TO3BOJIIET MOCJIe OTKIIOYEHHUs KiIroya S mojiep-
KHUBATh IPOTEKaHUE TOKA 110 OOMOTKE B MPEKHEM HAIpaBJIEHUU 32
cuer DJIC caMOMHIYKIMH, BO3HUKatoed B ooMoTke. [Togbopom
e€MKOCTH KOoHJeHcaTopa C ¥ CONMPOTUBIIEHNS R MOYKHO B IIMPOKHUX
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mpeenaax MEHsATh MPOJOKUTEIFHOCTh BPEMEHH 3aICPKKHU cpada-

TBIBaHHUs pesie (pUCyHOK 4.5, 8).
g o]
5 5 P R o

Pucynok 4.5 — Cxema yBenu4eHUs BbLIEPKKH BPEMEHU U UCCIIEI0BaHUS
pene

Jlig co3gaHus BBIAEPKKH BPEMEHHM OOJIBIIMX pa3MepoB HIM-
POKO INIPUMEHSIOT JIEKTPOMAarHUTHBIE pEJle BPEMEHU C DIJIEKTPO-
MarHUTHBIM, MMHEBMAaTUYECKUM M PA3IMYHBIMU MEXaHUYECKUMU
3aMEJUICHUSMM, YCTPOWCTB IPUCTPAMBAEMBbIX K pelle, JIEKTPOH-
HbI€ (IIOJYTIPOBOIHUKOBBIE), MOTOPHBIE U JP.

B pene BpeMeHM NMOCTOSHHOIO TOKa € AJIEKTPOMAarHUTHOM 3a-
JIEPKKOH 3a/iep)KKa B cpabaTbhlBaHUU WJIM OTIYCKaHUM CO3AA€TCs
3JIEKTPOMArHUTHBIM JIEMII(UPOBAHUEM, OCYIIECTBISEMBIM CIELHU-
ATHHOW KOPOTKO3aMKHYTOM OOMOTKOW WJIM TWUJIB30M U3 MEIH, Ja-
TYHM WIM QJUIFOMHUHHSA, Pa3MEIEHHOW Ha MarHUTOIIPOBOJE pElle.
OTu pene NpOCTbl M HAJAEKHBI, BBIAEPKKA BPEMEHHU COCTABIISET
0,15-10 ¢ 1 3aBUCHUT OT TOJIIMHBI HEMAarHUTHOM MTPOKJIAJKU MEXK-
Iy SIKOPEM U CEpPACYHUKOM U HaTsHKeHHUs npyxuHbl. HemoctaTku
pene, Oomnbiive rabapuThl U HEOOJBIION IMANa30H BbIIEPIKEK
BpEMEHH. B 371eKTpOMarHuTHOM pejie BpeMEHH C THEBMAaTHUECKOM
3aJIEPKKON 3a1epKKA CO3JAETCSI THEBMATHUYECKMM MEXaHHU3MOM,
MPUCTPOCHHBIM K TMPUBOJHOMY MEXaHU3MY 3JIEKTPOMAarHUTHOIO
tuna. Pene tuna PBII-72 umeer Boiaepxkky Bpemenu 0,2—-180 c.
OHo paccunTaHo Ha nepeMeHHoe Hanpspkerue 127, 220 B u umeer
pa3Hble HaOOpbl KOHTAKTOB: 3aMBIKAIOIIME, PA3MbIKAIOIINE C BbI-
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Jep>KKOW BPEMEHU IPU 3aMBIKaHWH, a TAK)KE€ MTHOBEHHO CpadaThl-
BAaIOIIME KOHTAKTBHI.

JUist IosTydeHusl pa3IuvHbIX 110 BEJIUYHHE PETryJIUPYEMBIX BbI-
JIEpKEK BPEMEHU 110 HECKOJIBKUM BBIXOJHBIM LIEISAM, YTO IO3BO-
JSeT MPUMEHATh MX TPU MPOTPAMMHOM YIIPABJICHUH, LIMPOKOE
IIPUMEHEHHUE HAXOIAT MOmopHbvle pene epemenu. IIpuBoJ B 3TUX
pelie BBIIOJHAETCS OT CUHXPOHHOIO 3JIEKTPOABUIaTENs, BpallleHNUE
OT KOTOPOI'0 4epe3 peryKTop U My(Ty CLEIUIEHHUs C 3JIeKTpoMar-
HUTHBIM TIPHBOJIOM TE€peNaeTcs Ha KYyJAuKOBBIA BAJIMK, KyJAUKH
KOTOPOI'O MEPEKJIIOYat0T BBIXOJHBIE KOHTAKThl Uepe3 ONpe/eseH-
HbI€ 3apaHee YCTAHOBJICHHBIE MPOMEXYTKH BpeMeHH. BenuunHa
BBIJICP)KKH BPEMEHHM PETYJIUPYETCs H3MEHEHUEM IepeJaTOYHOro
yyclia PeIyKTOpa U MOJO0KEHUEM KYJIauKOB. BrimyckaroT pazinuu-
HbI€ THUIIBI MOTOPHBIX peine; Tak, [uid pene cepun BC-10 ¢ cun-
XPOHHBIM JIBUTATEJIEM IPEIENbl BBIAEPKEK BPEMEHH COCTABISIOT
2-60 ¢ mma BC-10-31; 15 ¢ — 9 mun gug BC-1-34 u 1-24 9 nnsa
BC-10-38. Yucno BbIXOAHBIX LieNEN paBHO TpeM wid mectu. Jis
IIPOrPaMMHOTO YIIPaBJICHUS NEPUOTUUECKUMHU TEXHOJOTUYECKUMHU
IpoLeccaMy IIMPOKOE NPHUMEHEHUE HaXOISAT KOMAaHJHBIE 3JIEK-
tpontHeBMatuueckue mnpubopsl (KOII). Tak, KOII-12V moxer
YOpaBiIATh 12 3NMEKTPUYECKUMH WM TTHEBMATHYECKUMHU IICTISIMHU.
Pene BBIOMparOT B COOTBETCTBUM C TEXHHMUYECKUMH JaHHBIMHU,
ANEKTPUYECKUMU peKUMaMU pabOThl U YCIOBUSMHU UX JKCILTyaTa-
uuu. Tum pese, 3aBUCUT OT poja TOKA, HAPSHKEHUs MUTaHUs, Be-
JMYUHBI KOMMYTHPYEMBIX TOKOB M BBIXOJHOTO HATPSIKCHUS, Bpe-
MEHH cpalaThIBaHUs M OTIYCKaHMs, YHCIa KOHTAKTOB, rabapUTOB
u Maccel. Ocoboe BHUMaHHE HEOOXOIMMO oOpamiaTh Ha COOTBET-
CTBHE HOMHUHAJIBHBIX JAHHBIX OOMOTOK pelle U KOHTAaKTOB PEKU-
MaM UX paOOTHI B Pa3JINYHBIX CUCTEMAX aBTOMATUKH.

PaGoune HanpspkeHUs U TOKM B KaTyLIKax pejie AOJKHBI CO-
OTBETCTBOBATh MACIOPTHBIM JAaHHBIM BbIOpaHHOrO pene. OTkIO-
HEHUE HaIpsDKeHUsT OOMOTOK pene HexkenarenbHo. Ilpu BbIOOpE
YUUTBIBAIOT HE TOJIBKO BEJTMYMHY, HO U POJI KOMMYTHPYEMOTO TO-
Ka, XapaKTep Harpy3KH, CONPOTUBJICHHS] KOHTAKTOB, KOJTUYECTBO U
4acToTy mnepekiatodeHnid. KoMMyTanus akTMBHBIX U aKTHBHO-
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WHJIyKTUBHBIX Harpy30K BbI3bIBAET BO3HUKHOBEHHE HCKPOBOTO
paspsja npu pa3MbIKaHUH LENH, IPYU HEOOXOAUMOCTH MPUMEHSIOT
HCKpPOTaCUTENIbHbIE KOHTYPHI.

IIlaroBble HCKaTeqU SBISIOTCS 3IEKTPOMArHUTHBIMH HUM-
IIyJIbCHBIMH TIEPEKII0YATENsIMU, IEPEIBUTAIOIINMU KOHTAKTHBIE
HIETKHU MPHU KaKIOM HMITYJIbCE C OJHOTO HEMOABIKHOIO KOHTAKTa
(mamenu) Ha apyrou. IlepexitoueHne MOXKET TPOUCXOAUTH B
HayaJjie MMITyJIbca — MCKAaTeNu MPsMOro ACMCTBUS M IMOCIE OKOH-
YaHUs UMITYJIbCA — UCKATEIH 0OpaTHOTO JICHCTBHAL.

B maroBom wuckarene mpsmoro aerctBusi (pucyHok 4.6, a)
nmamenu pacrnojiararoT mo ayre. Onu 3ammmaror 1/3 wm 1/2
OKPYXHOCTH, U TIOTOMY KaXk/ias IIeTKa 2 COCTOMT U3 TpeX WU
IBYX Jiyued, caBUHYThIX Ha 120 wmm 180° oTHOCHTENBHO O/HA
Ipyro# (B maHHOM ciiydae u3 AByx). Korma oauH nmyd mIeTKH BBI-
XOJUT U3 KOHTAaKTHOTO psAJia, APYyroil BXOJUT B HETO, Aeas KOM-
MYTAalUIO HETIPEPHIBHOM.

Pucynox 4.6 — [1larosslii uckaTenb NPSIMOTO JEHCTBUSA C ABYXJIyU€BbIMU
LIETKaMU:

a — KOHCTPYKIIHS UCKATeNs; O — cXeMa COeIMHEHU TaMeTIeH
1 — mamenp; 2 — meTKa; 3 — MEKTPOMAarauT; 4 — IKOpb; 5 — cobauka;
6 — XpamoBoe K0JIeco; 7 — CKONB3SIINI KOHTAKT; 8§ — MPYXXHHA
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Pacnionarasice 1o gyre OKpy»)KHOCTH B HECKOJIBKO KOHTAKTHBIX
PAI0B, Jamenu 00pa3yroT KOHTaKTHOE moie. Kaxapii KOHTaKTHBIN
Pl UMEET CBOIO IIETKY, COCIMHEHHYIO Yepe3 CKOJIb3SIIUN KOH-
TakT ¢ BeIBOAOM 7. [loMumo pabodmx jameneit, Ha KaKIbId Psif
MpeAyCMOTpeHa oJiHa HyJseBas jamenb 0, COOTBETCTBYIOIIAs HY-
JIeBOMY (MCXOJIHOMY) MOJOXEHHUIO IIEeTKH. B paccmarpuBaemMoM
HCKaTelle KOHTAKTHOE I0JIE COCTOUT M3 YETBIPEX PSIOB U YEThIPEX
IETOK, a, 0, 8, 2 (pUCYHOK 4.6, 0), KOTOpPBIE COCTOAT W3 JBYX Ila-
paIENbHBIX MPY>KUH U OXBATHIBAIOT JIAMEJIU C ABYX CTOPOH.

[Ipu momaue ummynbca sKOphb 4 (pucyHoK 4.6, a) mpUTATHBA-
eTCsl K CEepJCYHMKY 3JIEKTpOMarHura 3 u cobauka 5 TojkaeT 3y0
XparoBoro kKoieca 6, KECTKO COEAMHEHHOTO C POTOPOM U C IIET-
kam. Porop moBopauuBaeTcsi ¥ MEPEBOAUT IIETKH IO JIAMENISIM B
cienyollee KOHTakTHoe moiokeHue. [locie mcue3HOBEHUS UM-
yJibca MpyXruHa § BO3BPAILIAET IKOPh B UCXOJIHOE MOJI0KEHHE.
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S ABTOMATHU3ALNUA IIOYBOOBPABATBIBAIOIIIUX
AT'PET'ATOB

[Ipu ompeneneHHBIX YCIOBHSIX paboTa MOYBOOOpadATHIBAIO-
MMX MAaIIuH 0e3 aBTOMAaTHYECKHX YCTPOHCTB BOOOIIE HEBO3MOXK-
Ha. TaK, naxaTb KaMCHHCTBIC IOYBBI MOXHO TOJIBKO ILUTyramMu C
MPUCIIOCOOJICHNEM /ISl aBTOMATHYECKOTO IpeoXpaHeHus pado-
YUX OPraHoB OT MOJOMOK IpH Hae3/e Ha mpenstcTBue. HeBos-
MOXHO TaK)K€ BPYYHYIO YNPABIATH BBIABWKHBIMU CEKIMSIMU ILTY-
TOB U KYJbTHBATOPOB MpU 00pabOTKe MOYBHI B cajjax U BUHOTPAJl-
HHUKaX. BBIMOJIHUTP Takyro 3a7ady MOXKET TOJIBKO aBTOMAaTHYECKOe
YCTPOMCTBO.

5.1 ABToMaTHYecKoe yIpaBJeHHe HANIPABJICHUEM IBHKCHUS
MCA

ITo3BosnsieT MOBBICUTH 3((EKTUBHOCTh U KaueCTBO BBIIOJIHE-
Hus TII, yny4munTs ycnoBue paboTsl onepaTopa.

Pa6ora MCA BxJItOYaeT TpU OCHOBHBIX 3Tara: Bble3]l B MOJIE U
BO3BpAIllCHHE B XO3SMCTBO, JBIKEHHE 1O paboueil IyiuHEe ToHa
(mosis), MOBOPOTHI B KOHLE roHa. Haubounpline 3aTpaTtel BpeMeHH
n 00bEM BBINOJHIEMbIX PAa0OT ONPENENSIIOTCS HaXO0XKJICHUEM
MCA Ha none (roHe), MO3TOMY paccMaTpUBAETCs OCHOBHBIE Me-
TOABI ynpaBieHus HanpasieHneM MCA mno pabodeil nnuHe rosa.
K TakuM MeromaM MOXHO OTHECTH: KOIMPOBAHUE, NPOTrPAMMHOE
BOXJICHUE, MCTAHIIMOHHOE YIIPABJIEHUE, €CTECTBEHHOE M HCKYC-
CTBEHHOE OPUEHTUPOBAHUE.

MeTo KONMpPOBaHUS MOXKET ObITh MCHOJIb30BaH B OOJIBLINH-
CTBE BHUJOB IMOJEBBIX pPaldOT: BCHAILKE, IOCEBE, KYJbTHUBALIUH,
yOopke. JlelicTBHE cHCTEeMbl aBTOBOX/IEHUS MO KOMUPY MOKa3aHO
Ha pucyHke 5.1. Konup 4 npu asuxenun MCA cKoJIb3UT 1O THY
60po31bl. Eciu konup OTKIOHSAETCS, HalpuMep BIIEBO, TO 3aMbIKa-
€TCsl JIEBbI KOHTAKT 3 M cpabaThIBaeT 3JEKTpOMarHuT YA/, nuta-
HUE Ha KOTOPBIA IMOJaeTcs OT aKKyMyJsaTopHOH Oarapen MCA.
IIpn »TOM pblyar 6 nepenBUracT MOPUIHM 2 THAPO30JOTHHKA 7
TOKE BJIEBO U OTKPBIBAIOTCS €0 OKHA a M 0. Macio noj AaBjIeHH-
€M, CO3[1aBaeMbIM I'MIPaBINYECKUM HACOCOM, ITOCTYIAET YEPEe3

97



OKHO a K JIEBOMY CHJIOBOMY T'MJIPOLIUIIMH/IPY, IUTOK KOTOPOTO BO3-
JEUCTBYET Ha JIEBYIO pyJIeBYIO TAry. BenencTBue 3TOro TpaxkTop
(xoM0aifH) HaYMHAET MOBOPAYMBATH BJIEBO JI0 Pa3MbIKAHHUS KOH-
TakToB 3. [Ipu 3TOM 31eKTpOMarHuT YA/ OTKIIIO4AaeTCs, U NPYKHU-
HOM 5 mopuHU 2 TUApO30JI0THUKA / BO3BPALIAIOTCS B UCXOJHOE
MIOJIOKEHHE.

N chouxgquonom

Pucynok 5.1 — Cxema yctpoiicts i BoxaeHuss MCA no npoBoJioke:

1 — TUIPO30JIOTHHUK; 2 — TOPIIEeHD; 3 — KOHTAKTHI; 4 — KOTIHP;
5 — mpyxuHa; 6 — pbryar

[Ipy mporpaMMHOM aBTOBOXKIEHHHM TPAECKTOPUsS ABHXKEHUS
33J1a€TCs CIEHUAIbHBIM NPOrPAMMHBIM YCTPONCTBOM, IPU 3TOM
HE0OXOJUMO MMETh BBICOKYIO TOUHOCTH COOJIIOJICHUS] TPACKTOPUU
JBUKEHMSI, YTO TPEAONPENEISIET CI0KHOCTh CO3/IaHUS COOTBET-
CTBYIOIIMX TEXHMYECKHUX cpeacTB. Ha mpakTuke nenecoodpazHo
HCI0JIb30BaHUE NIPOTPAMMHOI0 BOXKAECHHSI COBMECTHO MPUHIIMIIOM
KONMUpOBaHUA (IO JUIMHE TOHa YHPABISAIOT OT KOMHUPYIOIIETo
YCTPOMCTBA, @ Ha TOBOPOTAX OT MPOIPAMMHOI0).
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[Ipy AMCTaHIMOHHOM YNPABIEHUM OINEPaToOp YINpPaBIsET OJ-
HUM WK HecKoslbkuMU MCA 1o npoBOAHBIM MIIM OECIIPOBOIHBIM
(paguokaHaiy) JMHUSIM CBSI3U.

MeToapl, MCHOJB3YIOIUE €CTECTBEHHBIE M HCKYCCTBEHHBIC
OpHEeHTHUPHI, Hanbosee 3(hPEeKTUBHBI IPU CTPOTO 33TAHHBIX MapII-
pyTax OBUXKECHMs. B KauecTBe eCTECTBEHHBIX OPHUEHTUPOB UCIOJIb-
3YIOT pAJIKM pacTeHUl, Kpas Xji1e00CTOs, BaJIKM CKOIIEHHON Mac-
cbl, 00po3abl KapTodens, MNaJepHyr0 MPOBOJIOKY Ha BUHOIPAJ-
HUKAaX, MarHUTHOE 1oJsie 3eMiu. i1 MICKyCCTBEHHBIX OPUEHTUPOB
CIECLIMAJIBHO Ha IOJIAX IPOKIAJBIBAIOT JJIEKTPUYECKUE ITPOBOJA,
Ka0enu, OpraHu3yloT JIa3epHBIE JIydH, JIEJIar0T METKU U3 yAoOpe-
HUW U T. II.

Ha npakTuke Haiien npuMeHEHUE METOJ BOXKACHMS 110 3JIEK-
TPOMAarHUTHOMY TIOJIO, CO3[aBa€MOMY IPOBOJHMKAMU (HUCKYC-
CTBEHHO MPOJIOKEHHBIMU I10J] BEPXHUM CJIOEM IIOYBbI), IO KOTO-
pPBIM TMPOIYCKAarOT BBICOKOYAcCTOTHbIE TOKH. llocinenHue BOKpyr
IIPOBOJA CO3JAl0T 3JIEKTPOMAarHUTHOE II0JIe, BOCIIPUHUMAEMOE
CIELIMAJIbHBIMM JaT4uKaMH, ycraHoBieHHbIMU Ha MCA. IIpoBoga
3aKJIaAbpIBalOT Ha riayOuny a0 0,7 M BAOJb TOHA, HA KOHIAX KOTO-
pOro MpOKJIaJbIBAIOT MONEPEK OTAEIbHBIA MPOBOJ, M3IYyYarolIui
ANEKTPOMAarHUTHOE I0JIe APYrodl (OTHOCHUTENbHO NEPBOM) YacTo-
ThI, KOTOPBIH CIy>KUT OpUEHTHPOM uisl pazBopota MCA.

Cxema ycTpoiicTBa JUIsi aBTOMaTUYECKOTO BOXKJIEHUS TPAKTO-
pa 110 IPOBOJIOKE NIOKa3aHa Ha PUCYHKe 5.2.

YCTpolcTBO MOAAEPKUBAET OMPENCIICHHOE PACCTOSHUE JaT-
4yiKa 2 OT npoBosIokU /. IIpym M3MEHEHUU ATOro pacCTOSHUS CUT-
HaJl OT JaT4yMKa B 3aBUCHMOCTH OT 3HaKa OTKJIOHEHHS IMOCTYIaeT
4yepe3 yCWIMTeNb ¥V Ha anexktpoMarHutsl YJI1 wim VJI2 runpasiu-
YEeCKOro 30JI0OTHUKA 3. 30JIOTHUK YNPaBJISET CUJIOBBIMU THAPOLHU-
JIMHJIPaMU PYJIEBBIX TAT ((hprKcaTopoB) TpakTopa (KomOaiiHa).
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Pucynox 5.2 — Cxema ycrpoiictsa i BoxkaeHns MCA o npoBoJoke:

1 — mpoBoJIOKa; 2 — NAaTYUK; 3 — THAPABINYECKUN 30JI0THHUK; 4 — Py KUHBI

5.2 ABTOMaTH3a1HsA HABECHOIO ILIyra

g uccnenoBanus aBromarnuyeckoro I'CB (perynupyemslii
napaMeTp peakius Ha OIMOPHOM Kouiece) Oblia pa3paboTaHa HKC-
nepuMeHTaabHas cuctema K Tpaktopy MT3-52, npuHuunuansHas
U DJIEMEHTHAs CXEMBbI, KOTOpas IOKa3aHa Ha PUCYHOK 5.3.

Ha croiike omopHoro koneca 2 ruiyra / HENOJBHXKHO yCTa-
HOBJIEH KOPITyC MPOTOYHOT'O 30JI0THUKA 4. 30JI0THUK CBSI3aH TArOU
peryampyeMon JIUIMHBI C OIIOPHBIM KOJecoM. B cucreMy BkiItoueHa
IIpy>XUHa 3, Cily’Kalas A U3MEpPEHHUs PEaKIMM MOYBbl Ha OIOp-
HOE KoJieco Iuiyra. BmyckHoe apoccenupyronmye OKHO J 30J0THU-
Ka CBSI3aHO KPaHOM 6 C IOJIOCTBIO THUAPOLMJIMHAPA / HABECKH.
B cucreMy Takke BKIIIOYEH NPEIOXPAHUTEIBHBIN KianaH [/, me-
pemnyCcKaroIMi 4acTh Macja B CIMBHYI0 MarucTpaib IpU NPEBBI-
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[ICHUHU 33JaHHOTO JIABJICHUS MOJIOpPA, KOTOPOE YCTaHABIUBACTCS
TaK, 4YTOOBI MPHU MOJHOCTHIO 3aKPHITOM OKHE J IUIYT HE BBITTYO-
nsincsi. Ecnu kpaH 6 3aKkpbIT, TO pacupenenuTesb 8 U TUApPOCUcTe-
Ma TpakTopa paboTaroT 10 OOBIYHOM CXeMe: MOIbeM, HEHTpaIbHOE
MOJIOKEHHE, OIyCKaHHe, IaBaoliee mojioxenue. Ilpu Bxitoye-
HUU aBTOMATHYECKOW CHUCTEMBI PEryJIMPOBAHUE OCYIIECTBIISICTCS
cienyromuM oopasoM. B Haganme paboTel pacmpenenurens § cra-
BUTCSl B IUJIABAOIIEE TOJOKECHUE, YTO OOCCIICYMBACT OITyCKaHHE
IUIyra 1oJ JEeHCTBHEM COOCTBEHHOI'O Beca. 3aTeM, KpaHoOM 6
BKJIIOYAETCSl CHCTEMa, a PACIpEleIUTEeNb 5 YCTAaHABIUBACTCS B
MIOJIOKEHHE KIIOTBEM.

—
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Pucynok 5.3 — Cxemsl aBTomaTnueckoro I'CB:
@ — IPUHIUIHAIIBHAS; 6 — SJIEMEHTHAs;
1 — myr; 2 — onopHoe Kojeco; 3 — npykuHa; 4 — KOPIyC NPOTOYHOTO
30JI0THHKA; 5 — BIIyCKHOE JPOCCEIHNPYIOIIUE OKHO; 6 — KpaH;

7 — TUAPOIIITHHIIP; 8§ — pacupeaenuTens; 9 — Hacoc; 10 — Oak;
11 — npenoxpaHUTENBHBINA KpaH

Bo Bpemst maxoTbl U3MEHEHHs peakLuu MOYBkl N () Ha onop-
HOe KoJsieco 2 OyAyT BOCIPUHUMATHLCS, MPYKuHOU 3. [ledopmarus
IIPY>KUHBI BBI30BET NEPEMEILEHUE 30JI0THUKA 4, KOTOPBI yMEHb-
IIUT WIK YBEJIIMYUT IIPOXOJHOE CEYEHHUE X, OKHA 5. B pesynbrare
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JaBJICHWE TOJIIOpa B CWJIOBOM LIMIMHApPE / U3MEHUTCS, YTO B
CBOIO OYepesb NpUBEAET K M3MEHeHHIo peakuuu N (7). Macio,
HarHeTaeMoe HacocoM 9 U MpoxoAsilee Yepe3 OKHO J, CIIMBAETCS B
0ak /(. Hactpoiika Ha 3a/JaHHYIO BEIMUYMHY peakuuii Ny mpou3Bo-
JMTCS yCTAaHOBKOW pa3Mepa X OKHa J, a YCTaHOBKA Ha IIyOHUHY Ia-
XOTBI MIEPECTAaHOBKON IO BBICOTE ONOPHOro kojeca 2. Eciau cHATH
IpYyXHHY 3, TO OMOPHOE KOJiecO OyNeT CIIy)KUTh KOIUPOM U CHU-
CTeMa IPEeBpalaeTCs B aBTOMAaTHUYECKYIO CIEIALIYI0 CUCTEMY pe-
T'YJIMPOBAHUS TITyOUHBI TAXOTBHI.

5.3 PeryiupoBanue riiy0OMHbI IaX0Thl HABECHBIMHU IIyTaMHu

B mepBrix 00pa3nax HaBECHBIX IUTYTOB OBbLI MPUMEHEH CHIIO-
BOIl croco0 peryiumpoBaHus INIyOHMHBI NaxoTel. Perynstop mon-
ACPKUBACT IMMOCTOAHHOC TATOBOC COIPOTHUBJICHUC MAIIWHBI. 10T
METOJI OCHOBAaH Ha TOM, YTO TSATOBOE CONPOTUBIICHHUE ILIyTa IIPO-
MOopHHUOHAJIBbHO FJIy6I/IH€ IIaxoThl.

CunoBoii perynarop paboTaeT cleAyoUMM 00pa3oM: TAroBoe
CONPOTUBIICHUE IIJIyra 4epe3 BEPXHIOK TIATY HABECHOI'O YCTPOW-
CTBa IEpefacTCs Ha CIIEHUAIbHYIO IIPYKUHY, KOTOpas 3aTAHyTa 10
onpeaeneHHoro ycuwius. C yBeTU4YeHHEM INIyOMHBI NaxXOThl yBe-
JINYUBACTCA TAKXKE TATOBOE COIPOTUBIIEHHUE IULyra, OTYEro Ipy-
KMHA CHUJIOBOTO PETyJIATOpa IOMOJHUTENBHO Cxumaercs. llepe-
MEIEHUE KOHIIA MPYKUHBI MIEPEIAETCS 30JI0THUKY THAPOCUCTEMBI.
K runpounnuHapy oT MacisHOM cuUCTEeMBbl TOCTymaeTr pabouas
KHJIKOCTb, U TUTYT BBITTYOJIsieTCs 10 3a/laHHON BelNU4YMHbI. B 3aBu-
CUMOCTH OT IUJIOTHOCTH MOYBBI M TpeOyeMoW IIyOMHBI MaxOThl
MMeEETCs BO3MOXKHOCTb IIPU HAaCTPOMKE arperara U3MEHSTh MpeN-
BapuUTCIIbHOC HATSXKCHUC ITPYIKUHBI.

IIpakTueckoe UCIOJIB30BAHUE CHJIOBOIO PETYIMPOBAHMSA
OTPaHUYMBAETCS CPABHUTEIBHO OJHOPOJIHBIMU U JIETKMMU I10YBa-
Mu. Ha HeoHOpOIHOM TOYBE TOT CIIOCOO HE 0OecreunBaeT paB-
HOMEpHOU TiyOuHbI axoThl. B OCHOBHOM ero cienyeT paccMar-
pHUBaTh Kak METOJ CTaOMIM3aIlMK Harpy3Ku Ha JABUraTelb TPaKTO-
pa, HOBBIHIaIOHlI/II\/'I OTJAABACMYI0 MOIIHOCTb U DKOHOMHUYCCKHE I10-
kazarenu. CUIOBOM cnoco0 peryaupoBaHMs ObUT BIIOCIEICTBUU
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3aMEHEH BBICOTHBIM. [Ipy naxoTe mopiieHb ruApoLMIMHApPa
HABECKM HAXOJUTCS B IIABAIOLIEM MOJIOXKEHHUH, a TITyOrnHa MaXoThl
OTrPaHUYMBAETCS ONOPHBIM KOJIECOM, KOTOPOE yCTaHABIMBAIOT Ha
ONPENIETICHHOMN BBICOTE IO OTHOILIEHUIO K JIE3BUSIM JIEMEXOB ILTyTA.

PerynupoBka riryOMHBI IaXOThI ONOPHBIMH KOJIECAMU HE BCE-
r7a OTBeuaeT TPeOOBAHUAM arpOTEXHUKHU, OCOOCHHO Ha MOJIAX C
HEpOBHBIM MHKpopenbedom. C M3MEHEHHEM IUIOTHOCTU IMOYBBI
OIOPHOE KOJIECO TOTpPYKaeTcs Ha Pa3Hylo TIIyOHWHY, YTO TaKxke
MPUBOAMT K HAPYIICHUIO YCTAaHOBJICHHOM ITyOWHBI AXOTHI.

B nocnennue roapl pa3paboTaH psii THAPABIMYECKUX KOMH-
POBAJIBHBIX MEXaHU3MOB, 00€CIIEUMBAIOUINX MTOAJIEPKaHUE 3ajaH-
HOM TIIyOMHBI MAXOThl. DTU YCTPOICTBA pacCUMTAHbI Ha IUTYT 0e3
ONOpHBIX KoJsiec. Bec ero, a Takxe MOJHMMAaeMOro IulacTa BOC-
MIPUHUMAETCSA TUAPOLMUIUHIPOM HABECHOTO YCTPOMICTBA, HA KOTO-
poe Iyr HaBelieH. B cpeaneit yactu mryra umeercs 1-2 mymna B
BH/JIE TTOJIO3KOB WJIM KaTOYKOB, IOCTOSIHHO KATSILIUXCS 110 HEBCIA-
XaHHOM 4acTH IOJIA.

[Ipn u3mMeHeHnH rIyOMHBI MaXOThI IIYIbI MOJIAI0T CUTHAT 30-
JIOTHUKY, YHPABISIOLIEMY CHUJIOBBIM T'MAPOLMIMHAPOM HaBECHOMU
CHCTEMBbI, B pe3yJbTaTe 4ero MpOUCXOAMUT BBINNTyOJeHHE WU 3a-
riyoJeHue iyra Ha HeoOxoaumyro BennuuHy. HenocraTtkom Ta-
KHMX CXEM SIBJIIETCS NTOCTOSIHHAS 3HAYMTENbHAsI Harpy3ka ruipaB-
JIMYECKON CUCTEMBI, UTO YBEIMUUBAET €€ U3HOC.

IIpencraBnsier uHTEpec crocol 3amepa INIyOMHBI MAaXOThl MO
peakiuy ero OnopHOro kKojeca. BapuaHT BBINOJIHEHUS TaKOTO aB-
TOMAaTHYECKOI0 YCTPOMCTBA MOKa3aH Ha pucyHke 5.4. Beprukans-
Hasl COCTaBJISIIONIAs Beca IUTyra U PeakiMK MOYBbI TP MaxX0Te Ie-
penarTCs Ha OMOPHOE KOJIECO 2 Yepe3 KPOHIUTEHH 4 U pacrolio-
KEHHYIO B 3TOM KpOHIUTeHHe npyxxuny 3. Konery croiiku 5 koneca
CBSI3aH C 30JIOTHUKOM TUAPOPACIPENETUTENS 6.

[lutanne cuctemMpl aBTOMATUKH pabOYei >KUIKOCTBIO OCY-
IIECTBIISIETCS OT THApPOCUCTEMBI TpakTopa. [Ipu HOpmanbHOH Tiy-
OMHE maxoThl BCs IMOJaBaeMas K THAPOPACIPENEIUTENI0 6 KHI-
KOCTb 0€3 COIPOTUBIICHUS YXOIUT B CIIMBHYIO MOJIOCTh CUCTEMBI, a
MIOJIOCTH TUAPOLMIMHIPA [ CHCTEMBbl HABECKU OCTAIOTCS 3arep-
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TeiIMU. Tak mopnepxuBaeTcsi 3ajaHHas TTyOMHa MaxoThl 0e3 3a-
TpAaThl JOMOJHUTEIBHONW SHEPIUH, a OJaroapst HAIMUHUIO Ha IUTyTe
OIIOPHOTO KoJIeca Harpy3ka, Ha JeTald MeXaHU3Ma HaBECKU TPaK-
TOpa HE BO3PACTaET.

Om audpocnemensl |
mpakmopa

PucyHok 5.4 — ABTOMaTH4eCKO€E YCTPONCTBO AJIsl MOAJEPIKAHUS
MOCTOSTHHOH TITyOWHBI ITaXOTHI:

1 — ruaAPOUMIMHID; 2 — OIOPHOE KOJIECO IUTyTra; 3 — NpyKUHA; 4 — KPOHIUTEHH;
5 — cToliKa Koneca; 6 — rugpopacnpeaeauTeb

C yBenuueHueM IIIyOMHBI MaxXOThl PEaKLUs Ha OMOPHOM KO-
Jiece BO3pacTaeT: Mpy>KUHA 3 JOMOJIHUTEIBHO CXKUMAETCs, CTOMKaA
5 omopHoOro Koneca nepemMeIaeT 30J0THUK THAPOPACIPEAETUTENS
6. Teneps pabouasi KUIAKOCTh, MOCTYIAOIIAs K THApPOpAcIpee-
JIUTEII0, HATIPABJISIETCS B MOJIOCTh A TMAPOLMINHIPA /, a TIOJI0CTh
b coenunsiercs co cnuBoM. IIponcxonut nogbem miyra, KOTOpbId
MIOJIHUMAETCSl 10 TEX MOp, MOKA peaklys Ha OMOPHOE KOJIECO HE
NOCTUTHET TpeOyemol BenuuuHbl. Torna 30J0THUK THIpopachpe-
JEJINTENS] CHOBA 3aHMMAET HEUTPAIbHOE IOJIOKEHUE, U TOJBEM
IUIyra npeKpariaeTcsl.

HenocraTok 3TOH CUCTEMBI PETyJIMPOBaHMsI, 1yBCTBUTEIbHBIN
3JIEMEHT 3aMepseT INIyOMHY MaXoThl TOJILKO OHOT0 KopIyca ILTy-
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ra, 00ObIYHO cpeHero. ToNbKO IS 3TOro KOpIryca HOJAepKUBALT-
cs TpeOyemas riyOuHa. Mexay TeM IUIyT MOXET HNepeKOCHThCS
OTHOCHUTEIILHO KOPILyCa, 10 KOTOPOMY BEAETCA 3aMep.

Jlis ycTpaHeHMsI 3TOr0 HEAOCTaTKa pPa3pabOTUMKU IIPEeUIo-
KU 3aMepATh IIyOWHY MaxoThl HE B OJHOW TOYKE, a OJHOBpE-
MEHHO JBYMs IIyIlaMH B JABYX TOYKaXx — IE€pej NEPBBIM U IOCIE]-
HUM Kopirycamu. [Ipn He00X0AMMOCTH U3MEHUTD TITyOUHY MaxXOThl
[I0 CUTHaJy IEpelHero IIyna BKIYaeTcss B paboTy OCHOBHOM
TUAPOLMIMHADP HABECHOM CUCTEMBI TPAaKTOpa, Ha KOTOPYIO HaBe-
nieH miyr. Ilo curnany 3agHero miyna Bech IUTYI BBIPAaBHUBAETCS
OTHOCHUTEIIBHO pelnibeda BHE 3aBHCUMOCTH OT TOJIOXKEHHUS TPAKTO-
pa. BelpaBHUBaHNE IPOU3BOIUT JAOIOJHUTENBHBIN THIPOLMIMHID,
YCTAHOBJICHHBIM B CHCTEMY HAaBECKHM BMECTO BepXHeW Taru. Tax
OCYILECTBIISICTCS TOYHOE KONHMPOBaHUE pelibeda BCeMH KopIryca-
MH ILIyTA.

5.4 O0padoTKa MOYBHI B CaJ1aX U BHUHOTPATHUKAX

[Tpu 0O6paboTke MOYBHI B CaJax OOBIYHBIMU TIOJEBBIMH OpY-
IUSIMM OCTAlOTCS IIMPOKHE HeoOpabOoTaHHbIE MPUCTBOJIbHBIE IO-
nocel. Ha 00paboTky WX BpydYHYIO 3aTpauydBaceTCsi MHOTO Tpy[a.
OObIuHBIE TUIYTH U KYJIBTUBATOPbl MOTYT MOBPEIUTH CTBOJI WU
KOPHEBYIO CHUCTEMY KYCTOB U JiepeBbeB. UTOOBI M30€kaTh MOBpe-
KICHUH, TMAaXOTy M KYyJbTUBALMIO IPOU3BOIAT MallMHAMH C
yIpaBisieMbIMH ceKUUIMU. [Ipy npubnnkeHun arperara K CTBOIY
YIPaBIEHUE OCYLIECTBIIAETCS aBTOMaTHUECKH.

Ha pucynke 5.5 noka3aHa npuHOMIHAIbHAS CXE€Ma CHCTEMBI
aBTOMATUKH 3JIEKTPOTHIPABIMYECKOT0 THMa cafoBoi (ppesbr OC-
0,9A. ®pe3a /4 ycraHOBIEHA HA MAPAJLIEIOIPAMMHOM ILIAPHUP-
HOM MEXaHM3Me€ 110331 PbIYaXHOro myna 5. BBox ee B mpucr-
BOJIBHYIO TI0JIOCY U OTBOJ OT AEpPEBA OCYIIECTBIISIET CUIIOBOM M-
poumiuHAp /3 ABYCTOpPOHHEro AeWcTBUs. Pabouas >KUAKOCTH K
TUAPOLMIIUHAPY TMOAAETCS OT THAPOCHCTEMBbI TpakTopa. Hampas-
JIEHUEM JBW)KEHHUS JKUIKOCTH YIIPABISIET 30JIOTHUK 7 C ABYMS
3JIEKTPOMArHUTHBIMU COJIEHOMAAMM [ M 9 TOJNKAOIIEro AEUCTBUS.
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[Tutanue 3yIeKTpOoCcUCTEMA MOIYYaeT OT 3JIEKTPOOOOPYAOBaHHUS

TpaKTOopa.
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mpakmopa

Pucynok 5.5 — Cxema cuCTEMBbI aBTOMATHKH Ca7[0BO# (hpe3bl:

1, 9 — 31eKTpOMarHUTHBIE COJIEHOUB]; 2, 3 — KOHTAKThI BBIKJIIOYATEIIS;
4 — Bo3BpaTHas py>KUHA; 5 — UIyI; 6, 8 — MPY>KUHBI 30JI0THUKA; 7 — 30JI0THUK;
10 — maner; 11, 12 — xoHeuHbIe BEIKITIOYaTenw; 13 — ruapoummuaap; 14 — ppesa

[Ton nmeiictBueM NpyXWHBI 4 HyHn 5 MOCTOSIHHO 3aHUMAET
KpaiiHee mepenHee nojokeHue. Korjga npu IBUKEHUHU B MPHUCT-
BOJIBHOM TMOJI0CE TIYTI COMPUKACAETCS CO IMTaMOOM JepeBa, 3aMbl-
KaeTcsl KOHTAKT 2, U B KaTYIIKe COJIEHOU1a 9 MosBIIsIeTCs TOK. 30-
JOTHUK 7/ TIepeMemniaercs, padodast *KUIAKOCTh OT THUIAPOCHUCTEMBI
TPaKTOpa HAYMHAET MOCTYNaTh B MOJOCTh A TUAPOUUIUHApPA 13, 1
BBIJIBM)KHAS CEKIM OTBOJIUTCS OT JAepeBa. Kpalinee npaBoe mosuo-
JKEHHE BBIJBM)KHOM CEKIMU OIPEIEISAETCS IOJ0KEHUEM KOHEY-
HbIX BbIKJIOuaTenen /7 u /2. OTBoJ CEKIIMU OT AepeBa MpoosnKa-
eTcsi 70 TeX Mop, Mmoka manen /() TATM mapajuiesiorpaMMa He
Ha)XMET Ha KOHEYHBIN BBIKIIIOYATENh /2. DIEKTpUYecKas I1emb COo-
neHouaa 9 pa3MbIKaeTcsl, 30J0THUK / MOJ IEUCTBUEM MPYKUH 6 U
8 3aHMMaeT cpeaHee IMOJIOKEHUE, MEPEKPhIBas MacCIONPOBOIbI K
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THIIPOLMIIMHIPY BBIIBMKHOM cekumu. Tak puKcHUpyercs mojoxe-
HUE€ NOPIIHS B TMIPOLMIIMHIPE, & CIECA0BATEIbHO, U MOJOKEHHUE
BBIIBMKHOM CEKIIUH.

Korga myn 5 obxoaut mram0 nepeBa, OH MO JIEHCTBHEM
MPYXUHBI 4 3aHUMAET NEPEAHEE MOJOKEHUE U 3aAMbIKA€T KOHTAKT
3 mepekioyaTens. 3aMbIKaeTCsl JIEKTPUUYECKAsl LeNb KAaTyIIKH CO-
neHouza /, 30J10THUK 7 MPUHHUMAET HOBOE MOJIOKEHUE U COETUHS-
€T MOJOCTh b TUAPOUMIMHAPA C MAaCIONPOBOJOM BBICOKOTO /1aB-
JIeHUSs, a IOJIOCTh A co cnuBoM. Toraa cexuus ¢ Gppe3oil HaYMHAeT
BBIJIBUTaThCsA. DTO JBUKEHHUE MpEeKpalaercs, koraa nauen /0 taru
rapajiesorpaMMa Ha)KMMaeT Ha KOHEUHbIA BBIKIIOYaTeNb. Kak u
B NIEPBOM CJIy4ae, MpU 3TOM MPOUCXOAUT (UKCAIUS TUIPOIMIINH-
JIpa B BBIIBUHYTOM TOJIOXKCHUH.

5.5 llpucnoco0JieHUs 1JI MEKKYCTOBOH 00padoTKH
BuHorpaauukos [IPBH-72000M u ITPBM-11000

[IpucnocoOnenuss mpenHa3HayeHbl s OOpaOOTKH TOYBBI
(KyJIbTUBALMM U PBIXJCHUS) B PSAY MEXKIY BUHOTPAIHBIMH KY-
CTaMH ¥ B 3alllUTHOM 30He, ocTaBisieMor MamuHamu [IPBH-2 5A
nin [IPBM-3, o1HOBpEMEHHO C MPOBEACHUEM YKa3aHHBIX OIepa-
LU B MEXIypsIbE.

[IpucnocoOneHre nprMeHseTcsl Ha YKPBIBHBIX U HEYKPBIBHBIX
BUHOTPAIHMKAX, MIOCTABICHHBIX Ha IIIAJIEpy B BO3pAcTe CBbIIIE 3
JIET, PACIOJIOKEHHBIX HA PABHUHE U NOJIOTUX CKJIOHAX 10 5°.

MoXHO NpUMEHATh UX Ha BUHOTPAJHUKAaX B BO3pacTe 110 3
JIeT C yNpaBJI€HUEM BPYUYHYIO IPU COOIIOACHUU OCOOBIX MpaBUII
TEXHUKHU 0€3011aCHOCTH.

ITpucnoco6nenus [TPBH-72000M u ITPBM-11000 oGecnieun-
BalOT 00pabOTKy MOYBBI HA BUHOTpagHuKax Ha 90-95 %, mpakTu-
YECKHU MCKIII0Yasi pyYHOU TPY.

ITpucnocoOaeHus cocToIT U3 CleIyIomUX padouyuX OpraHoB:
IJIOCKOPEKYIIUX MOBOPOTHBIX JIall C OTIAUTHUKAMU, CUTHAJIbHBIX
YCTPOMCTB HIYIIOB, TMAPOCUCTEMBI (TUAPOLMIINHAPHI, 30JI0THHUKH,
KJIallaH, IMUIaHT Y, IITyIepa u T. J.) U o0TekaTenel (pucyHok 5.6).

107



Pucynok 5.6 — ['uapornpuBo1 HOBOPOTHOM Jambl:

1 — ruaporMnuHAp; 2 — pamMa KyJbTHUBaTOpa; 3 — MpyXKUHA; 4 — BKIIIOYATEIIb;
5 — mym; 6 — Tara; 7 — J1ana NOBOPOTHAs; 8 — LIEMIOYKa; 9 — 30JI0THHUK;
10 — pykaBa BbICOKOTO AaBiieHus; 11 — pelyKIMOHHO-NIPEAOXPAHUTENbHbII
KJIanaH

[Ipu mepememieHnu arperara B MEXIypsiabe (puUCyHOK 5.7)
myn 2 HaXOAWUTCS B Psiy Ha ymope 3 (CeKIUs CleBa MO XOAY).
[Ipu 3TOM 30710THUK 9 HAXOAUTCS B CPEIHEM IOJOKEHUU (MACIIO
JIpOCCEeNUpyeTcsl d4epe3 3a30pbl 30JI0THUKA), W TUAPOIMINHID
yaep>kuBaeT Jyany / B pany (AaBieHHEM Macia B THIPOCHUCTEME).
BerpetuBmmmcs ¢ mpensTcTBUEM (IITaMO KycTa, IIMANEPHBIN
CTOJIO M T. T1.), IIIyI TIOBOPAYMBAETCSI OTHOCUTEIHHO BEPTHUKAIBLHO-
ro mapHupa /(0 (cekuus crpasa Mo XOJy), TOJKaeT TIATY 4, MOBO-
padyMBaeT phryar BOKPYT IIapHUpA. Prruar mepekiiodaer 30J0THUK
7 B TIOJIO)KEHHE, MPU KOTOPOM MAacio MONaJaeT B IITO-KOBYIO IO-
JIOCTh TUJIPOLMJIMHIpA [5; MTOK 3aJBUTAETCS B KOPIYC THIPOIIU-
JUHJpa, TOBOPAYMBAET KyJlaK W jamy [, OTBOJAS €€ OT Mpemndr-
ctBus. Kynak mpu oTBOJE Jambl yepe3 MIATyH /4 MOBOpAaYMBAET
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KPHUBOIINIT BOKPYT BEPTUKAIBbHOM ocH /() Tak, YTO yCTAaHOBJIEHHBIN
Ha €ro KOHIIE HIApHUP IOBOPOTA LIyINla CMEILAETCS B CTOPOHY ps-
na. IIpu oToM Tira 4 nepememiaer pslyar B IEPBOHAYAIBHOE I10-
JIO)KEHUE, U 30JIOTHUK BOCCTAHABIMBAET CBOE CPEIHEE IIOJIOXKE-
Hue. Takum oOpa3oM, nepeMeleHue Jlanbl COOTBETCTBYET Iepe-
MenieHu0 myna. Ilocie Toro kak miyn npormena IpensTCTBHE,
IIpY’KMHA S 4epe3 phlyar IepeMellaeT ITOK 30J0THUKA B KpaiiHee
IIOJIO’KEHHE; phIYar TOJIKACT TATY 4 W MOBOPAYMBAET LIYIl BOKPYT
LIapHUpPAa B CTOPOHY psna. Macio mocTynaer B IMOPIIHEBYIO IIO-
JIOCTh TUAPOLWINHAPA, BBITAJIKMBACT IUTOK, M Jlala BBOAUTCA B
psz; 1LYy JIOKUTCS HA yIOp 9, BOCCTAHABIMBAETCS CPEHEE I10JI0-
YKEHME IITOKA 30JI0THUKA, JIalla OCTaHABINBAECTCS.
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Pucynok 5.7 — Cxema npucnoco6nenns IIPBH-72000M:

1 — nana; 2 — myt; 3 — HOBOJOK; 4 — TATa; 5 — IPYXKMHA; O — ITAPUKOBBIH
MpeJOXPaHUTENbHBIN KIanaH; 7 — FTUIPO30JOTHUK: 8 — TOPU30HTAIbHBIN
mapaup; 9 — ynop; 10 — BepTukanbHbId mapHUp; 11 — HENOABMKHBIN yHop;
12 — moBoyok; 13 — Brynka; 14 — mmanka oOpaTHOM CBs3W; 15 — THAPOUMITHHAD;
16 — npy>xuHa; 17 — BepTUKanbHas CTOMKa
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Cxema mpucnocoOieHusi o0ecriednBaeT CBOJ Jiam MPH HEHC-
IIPAaBHOCTU TUAPOCUCTEMBI, B TOM YUCJIE U TPAKTOPHOU. DTO H0-
CTHUTaeTcs 3a CYET MPUMEHEHUS IOJHOMOTOYHBIX 30JI0THUKOB, TIe-
pEMyCKaloIMUX B HEHTPaJbHOM IOJIOKEHHMHM MAacilO U3 HAIOpPHOH
MarucTpaiy B cIuBHYIO. [IoaTOMy B He3army0JIeHHOM COCTOSIHHHY,
0e3 Harpy3ku Ha paboduie OpraHbl, paboOTy MPUCIIOCOOIEHUS MPO-
BEPUTH HEIb34.

Jlns mpoBepku paboTOCIIOCOOHOCTH MPUCHIOCOOIEHUS B HE3a-
r7TyOJIEHHOM TOJIOKEHUH HEOOXOIUMO OJHOBPEMEHHO BKIIIOYHTH
o0a nryna jau00 OTBECTH OJIHY JIally BHYTPb MAIIMHBI 10 yIOpa U,
YACpKUBasi €€ B STOM IOJIOKEHHH UIYNOM, BKJIIOYHUTH JPYTroi
Iy1.

Bo Bpems paboTel arperata jamnbl IpUCIIOCOOJICHUS U Mallu-
Hbl 00pa0aTHIBAIOT OJTHOBPEMEHHO I10YBY B MEXIYPSAbE U B PsaYy.
3aKperuieHHbIN MapHUPHO HA KOHIIE JIAIbl OTHAIITHUK NepeMenaeT
MIOYBY U3 psZia BHYTPb MEXKIYPsibs; 9TO CHOCOOCTBYET aKTUBHO-
MY BBIHOCY COPHOW PacTUTEILHOCTH, XOPOIIEMY PBIXJICHHUIO MOY-
BbI IpU 00paboTke Ha rayOuHy 10 20 cM, TOHMKAET BBICOTY Irped-
HEll TOYBBI B psily. PeXyIuMm 3eMEHTOM Jambl sSBISETCS CMEH-
HBI HO, HaIJIaBJICHHBIA TBepIbIM citaBoM. COopka npucnoco0-
nenust [IPBH-72000M npousBoautcs Ha pame Mamuusl [IPBH-
2,5A g paGoThl B JAHHOM MEXIYpsibe.

[Ipucnocobnenuss IIPBM-11000 u ITPBH-72000M pa3nuya-
IOTCS. B OCHOBHOM JIETAJISIMU JUIsl KpPEIUIEHUS K paMe MalluHBbI.
CxeMmbl cOOpKH 11151 pabOTHI B MEXTYPSABSIX UICHTHYHBL.

5.6 ABTOMaTHYeCKOe YCTPOCTBO yIIPaBJICHHA
NPONALIHBIM KYJIbTHBATOPOM

ABTOMaTHYECKOE YCTPOMCTBO (PUCYHOK 5.8) COCTOUT U3 ABYX
9JIETPOKOHTAKTHBIX IIYTOB 2, IBYX YCHJIUTENEH 3, 3JIeKTPHUUECKUX
CUTHAJIOB U THJIPOPACHPEACTUTENS 5 C ABYMs 3JIEKTpOMarHuTaMu
6 ynpaBJIeHHUS.

[TuTaHue UCTIOIIHUTENHFHOIO MeXaHU3Ma paboueil JKUIKOCTHIO
OCYIIECTBIISICTCA OT THIPOCHCTEMBI TPAKTOpa IO MAacJIONPOBO-
naMm 7. JlaBjieHre B CUCTEME aBTOMATUKHU OTPaHUYMBACTCS MPEIo-

110



XpaHuTeNbHbIM KianaHoM 4. llynsl 2 pacnoyiokeHbl B nepeaHei
4acTH KyJIbTUBATOpa TaK, YTO NPU ABHMKECHHU TOYHO B MEKIYpPs-
JbSIX OHU HE KaCaroTCs PACTECHHIA.
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Pucynoxk 5.8 — IIpuninunuansHas cxema yCTpONHCTBA I HATIPaBICHUS
KyJbTHBATOPA BJIOJIb PSAKOB:

1 — BEIHOCHO¥ THJIPOIIMIIMHIP TPAKTOPA; 2 — AIEKTPOKOHTAKTHBIE Iy IIBI;
3 — ycunurenu; 4 —MpenoXpaHUTENbHBIN KIanaH; 5 — THIPOpaclpeeHTENb;
6 — 3JIEeKTPOMATrHUTHI; 7 — MacJIOMPOBOIBI

[Ipy OTKIIOHEHNHN KyJIBTHBATOpPA OT PsIKA OJUH M3 IIYIOB 3a-
MBIKAEeT OJIHY W3 CUTHAJIBHBIX 2JIEKTPUUECKUX Leneil. Bo3Hukaro-
IUH NP 3TOM JJIEKTPUYECKUN CHTHAJ IOCJIE YCWICHHS NUTAET
COOTBETCTBYIOIYIO KaTYIIKY 2JEKTPOMAarHuTa 6 yrnpaBieHUs TH]I-
popacnpenenureneM. K ruapomunHaapy / MOCTYNaeT KUAKOCTD,
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OTYECrO HpOI/ICXOI[I/IT HepeMCH_leHI/Ie HOIIBPI)KHOfI qyaCTu, M JIallbl
KyJbTUBAaTOpa OTBOJATCS OT psaka. Kak Toiapko mrym nepectaHeT
KacaThCsl paCTeHUH, IEPEKPHIBACTCS AJIEKTPUUECKas 1EIb KaTyIIeK
AJICKTPOMArHUTOB M TIOJT ICHCTBHEM TIPY)KHUH 30JIOTHUK BO3Bpalia-
eTcd B HEWTpajbHOE mnojoxkeHue. [logaya macna K TMAPOUMIIMH-
TPy UCHOJIHUTEILHOTO MeXaHu3Ma mpekpamaercs. [lomoctu rum-
poanHana HpI/I 3TOM 3aHepTBI, a Har"HerarejJbHas IIOJIOCTh TUd-
POCHCTEMBI COCIMHSETCSI CO CIIMBHOM, pa3rpykasi CHCTEMY OT JaB-
JICHUS.

Pucynox 5.9 — D1eKTpOKOHTAKTHBIE IIyTIBL:

1 — mym; 2 — momsrop; 3 — TpyOa; 4 — KpOHIITEHH; 5 — Opyc KyIbTHBaTOpa

DNeKTPOKOHTaKTHbIE IIynbl / (PUCYHOK 5.9) mpencraBisioT
cO0OH MPOBOJIOUHBIE 3JIEKTPOJBI, 3aJduThie B n3onATopsl 2. Ilo-
ClIeTHUE CMOHTHpOBaHbI Ha ['-00pa3HbIX TpyOax 3, yKperjaeHHBIX
C MOMOIIBIO KPOHIUTEHHOB 4 Ha Opyce 5 KynpTuUBaTopa. Paccros-
HUE MEXIy InynamMu / YCTaHaBIMBAETCS HECKOJIBKO OOJBIINM,
YeM ILIMpUHA PAJKA, M TaK, YTOOBI MpPU MPABUIBHOM ABH)KEHHH
KyJbTHBATOpa BIOJb PSAAKA HU MPaBbIi, HY JIEBBIN LIy HE Kacail-
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Csl pacTeHUHM. B 2IEKTpUYECKON CXeMe MPEelyCMOTPEHA BO3MOXK-
HOCTb COXPaHEHHUS IIOJIOKEHHUsSI KyJIbTUBATOPA OTHOCHUTENIBHO
TpakTOpa B ciyd4ae, ecid 00a Iiyna OJHOBPEMEHHO KOCHYJIHUCH
pacTeHusl.

Ha mocnennux onepanusx oOpabOTKH, KOTAAa pacTeHUs J0-
CTaTOYHO PAa3BUThI, IPUMEHEHUE DJIEKTPUYECKUX LIYNOB HE JaeT
HY>XKHOTO 3(deKTa, TaKk KaKk BEIMYMHA HEPAaBHOMEPHOCTH pa3BHU-
THSI PACTEHUH COM3MEpHMa C BEJIMYMHON 3allMTHOW 30HBI. B Ta-
KHMX CIydasix IPUMEHSIIOT MeXaHuuyeckue mynsl. [Ipu aBmxennn B
MEXIYPSAAbSIX YCTAaHOBJICHHBIH LIAPHUPHO MEXaHWYECKUH IIyTI,
KOCHYBILNCH PSAJIKAa PaCTCHUH, 3aMbIKAeT IEKTPUUECKUI KOHTAKT,
YTO U SIBJISIETCS CUTHAJIOM B CUCTEMY aBTOMATHKHU.

MexaHnyecKkue 1Iynbl BBIIIOJIHEHbBI B BUJE MTOBOJIKA, KOTOPBIN
IIPU BO3AECUCTBUM PsIJIKa PACTEHUN OTKJIOHSAETCS U 3aMbIKAeT HOp-
MaJbHO OTKPBITbIE KOHTAKThl, 3aMBIKAIOLIME BXOJ YCHUJIMTENs Ha
3eMITIO.
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6 ABTOMATH3ALIMS UCITOJIb3OBAHMST
XUMHUYECKUX CPEACTB 3AIIIUTHI PACTEHUU

6.1 CucreMbl aBTOMATHYECKOT0 KOHTPOJIA

ABTOMAaTH3aLMsl KOHTPOJIA, YNPABICHUS WU PETYIUPOBAHUS
MPOIIECCOB B MAIIMHAX JJISI XMMUYECKON 3alUThl PacTeHUU 00y-
CJIaBJIMBAETCS IByMsI OCHOBHBIMH TPeOOBaHUSIMU: C OJIHON CTOpPO-
HBI — 3TO MHTCHCU(UKALUS TEXHOJIOTUYECKUX MPOLECCOB (IIOBHI-
IIEHHE MPOU3BOJUTENIFHOCTH MAIIMH), a C JIpPYrod — OxXpaHa
OKPY’KaIOILeH Cpeibl OT 3arpA3HEHUs A10XUMUKATaAMH.

[Ipu 3TOM OCHOBHOE BHUMAaHHUE YJIEISAETCS BOIPOCAM YIIpPaB-
JIEHUs TEXHOJIOTHYECKUMH IIPOLIECCAMH.

ABTOMAaTH3alMsl YIpPaBICHUS TEXHOJOTMYECKHM IPOLECCOM
MOOWJIHHOM MAIIMHBI JJII XUMHYECKOM 3alUThl PACTCHUI CBOJUT-
csl K 00eCHeYeHUI0 PaBHOMEPHOCTH HAaHECEHUS SIIOXMMHKATa I10
LIMPUHE 3aXBaTa U 110 X0y arperara.

PaBHOMEpHOCTh HAHECEHUS ATOXMMHKATA 10 IIMPUHE 3aXBaTa
JUISL IITAHTOBBIX OIPBICKUBATEEH 3aBUCUT OT PACCTOSHUS MEXIY
pacnbUIMTENsIMU U 00pabaTbiBaeMbiMU pacTeHusiMH. Konebanus
LITAHTY B MONEPEYHON INIOCKOCTH MPHUBOJAT K PE3KUM KoJieOaHU-
sIM PaBHOMEPHOCTH HAaHECEHUS SJ0XMMUKATa [0 IIMPUHE 3axBara.
[TosToMy mpu mmpuHe 3axBata CBbIMIE 15 M B 3apyO€KHBIX KOH-
CTPYKLMSAX, KaK IPaBUIIO, IPUMEHSIOT CIIELUAJIbHbIE YCTPOMCTBA
JUISL TIOAJIEpKaHUS IITAHTM HA 33alaHHOM PACCTOSIHUM OT IOBEPX-
HOCTH TOJS (B TOPU30HTAIBLHOM TIOJIOKEHUH) HE3aBUCHUMO OT
MUKpopenbeda ydacTtka. s 3Toil 1enm npUMEHSIOT MeXaHu4de-
CKHE, TUAPABIMYECKHE M DJIEKTPOMEXaHUUYECKUE CTaOMIU3UPYIO-
1I¥e YCTPOMCTBA. B 3TMX KOHCTPYKIHMSX IITaHTa COEIMHEHA C pa-
MO MalIMHBI HE )KECTKO, a LIAPHUPHO C IPUMEHEHUEM aMOPTHU3a-
TOPOB, MAATHUKOBBIX U MMApPAJLIEIOTPAMMHBIX MEXaHU3MOB.

PaBHOMEpHOCTH HaHeceHUs SAOXMMHUKATa IO XOAYy arperara
3aBUCUT OT MHOTHX (paKTOPOB, HO TJIaBHBIM 00pazoM OT paboueit
CKOPOCTH MAILIMHBI, TAK KAK OHA M3MEHSETCS B 3aBUCUMOCTH OT
noJieBbIX yciaoBuil. [ToaTtomy MHOrHe 3apyOexHble (GUPMBI, YTOOBI
COXPaHATh 3aJaHHBIN PacXo] AJT0OXMMHUKATA HA €JUHUILY TUIOMATN
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I10JI, OCHAIIalOT OIPBICKUBATEIN ABTOMAaTUYECKUMHU JI03UPYIO-
UMMM YCTPONCTBAMU JJIsl oJ1ayu paboyeil KUIKOCTH MPOMOPIIH-
OHAJILHO IIOCTYIIATEJIbHON CKOPOCTH MAallWHBI, I 3TOH ILeNu
MPUMEHSIIOT THUJIPABIUYECKUE, TUIPOMEXaHUYECKUE, DIIEKTpUYe-
CKHE U JIPYTU€ CUCTEMBI PETYIMPOBAHMUSL.

Opanny3ckas Gupma pazpadoTtana JO3UPYIOIIEE YCTPOICTBO,
o0ecrieynBaroIee MOCTOSHHBIN Pacxo]| SJ0XUMHKATa 1a eAUHUILY
IUIOLIAIA TIOJIA MyTeM M3MEHEHMsI KOHILIEHTpauuu padodend xKuj-
KOCTH TIpakTH4ecKu Oe3 m3MeHeHus ee mnojaayn. OCHOBHBIE Y3JIbI
TaKoW cucTeMbl (pUCYHOK 6.1): TpUBOAHON IUCK 3, pe3epByap s
KOHIICHTPUPOBAHHOTO SIIOXUMHMKATA 4, IOPIIHEBON HACOC-103aTOP
5 NBYXCTOPOHHETrO NEHCTBHS Majoi MPOU3BOJUTEIHLHOCTHU, pe3ep-
Byap 7 ISl BOJbI, HACOC & BBHICOKOM MPOU3BOIUTEIHLHOCTH, CMECHU-
Tenb 9.

VY VYV VY

-
Pucynox 6.1 — IIpuHnunuanbHas cxemMa aBTOMaTHIECKOTO PeryJIMPOBAHUS
MIOJIaYH SIIOXUMHUKATA B 3aBUCUMOCTH OT CKOPOCTH JIBIDKCHMS:

1 — koneco; 2 — MexaHU3M Nepefadn ABMKEeHUS; 3 — IHUCK; 4 — pe3epByap s
ANOXUMHKATA; 5 — HAcOC-103aTop; 6 — KpaH; 7 — pe3epByap AJs BOJBI;
8 —Hacoc; 9 — cmecurens; 10 — pacnunuBaroliee ycTpoicTBO

Hacoc & ¢ mpuBomom or BOM unu coOCTBEHHOTO JABUTATEIS
paboTaeT B pexxuMe MOCTOSIHHOM MoIa4yu, 3a0upast BOAY U3 pe3ep-
Byapa 7 W mojaBas ee B cmecutenb 9. Hacoc 5 ¢ mpuBogom OT X0-
JIOBOTO KoJjieca / MMEeT mnojady, MpoHOpUUOHAIBHYI0 CKOPOCTH
JABMOKCHUA MAIlIMHBI, U IIOAACT KOHHGHTpHpOBaHHBII\/’I AJOXUMHUKAT
B cMecutenb 9. M3 cmecurens pabouasi KHAKOCTh MOCTYIAET K
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pacnbuiMBatonieMy yctpoiictBy /0. Ilpu yBelnueHUM CKOpPOCTH
JBIDKEHUS 110/1a4a KOHIICHTPUPOBAHHOTO SIOXMMHUKATa BO3pacTa-
€T, P YMEHBIICHUH — CHIDKACTCSI, Oyiarojapsi 4yeMy HOpMa €ro
pacxojia Ha €UHUITY IO OCTASTCs HEM3MEHHOM. Y CTaHOBKY
Ha 33JIaHHYI0 HOPMY pacxojia sSAOXMMHKATa BBITOTHSIIOT U3MEHE-
HUEM TIOJIOKEHUS Tayiblla MIATyHa B PACHOJIOKEHHBIX KOHIICH-
TPUYHO OTBEPCTHSIX MpUBOIHOTO nucka 3. C M3MEHEHHEM ycTa-
HOBKHM H3MEHSETCS SKCIEHTPUCHUTET (paanuyCc KpUBOIIUIIA), a CJie-
J0BAaTeIbHO, U pa0OUYMil XO/1 MOPITHS U M0/1a4a SIIOXUMHKATA.
OYHKIIMOHATBHO-TEXHOJIOTHYECKasi CXeMa CHCTEM aBTOMATH-
YECKOT0 YMPAaBJICHHS PACXOJIOM >KHIKOCTH TMOKa3aHa Ha PUCYHKE
6.2. Ha ocHOBaHMY CUTHAJIOB U3MEPHUTEIBHOTO MpeoOpa3oBaTes 3
pacxoja ®HUAKOCTH, TOCTYMAOIIEH K PaclbUIMBAIOIIEH IITaHTe, U
CUTHAJIOB OT JaTyuKa (M3MEPHUTEIBHOI0 IpeoOpa3oBaTes, Mpo-
JICHHOT'O arperaToM MyTH) /4 KOHTpOoJIep 4 BHIYUCISET yIeIbHBIN
pacxo KUAKOCTU HA €IUHUILY 00paboTaHHOM 1omanu (J1/m?2).

937654

10

UV N
11121314 15
PucyHnok 6.2 — @yHKIMOHaNIBHO-TeXHONOrH4Yeckas cxema CAY
pacubutnTensmu xunkoctu (PXK):

1 — pacnpITUBarOIIas MTAHTa; 2 — IPOCCEIUPYIONIEe YCTPOUCTBO;

3 — u3MepuTenbHBIN PeoOpazoBaTeb; 4 — KOHTPOJUIEDP; S — NCTIOTHUTEILHBII
MEXaHMU3M; 6 — SJIEKTPOBUTATENb; 7 — IPOCCENb; 8 — paclpeaenuTelNb; 9 — 6ax;
10 — oGpe3nHeHHbIH poinK; 11 — rakkoBbIif MOAYIATOpP; 12 — HOCTOSHHBIHA
MarHuT; 13 — HHAYKIMOHHASA KaTymka; 14 — natauk; 15 — xomoBoe kojeco
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Ecnu sToT pacxon oTinyaercs OT 3aJ4aHHOIO, TO KOHTPOJLIED
(dbopMHUpyeT HMMIYJIbCHBI KOMAaHJIHBIM CUTHAl HAa NPUBOJUMBIN
3JIEKTPOJIBUTaTeNeM 6 UCIIOJIHUTENbHBIN MexaHnu3m (MM) 5, koto-
PBIN 33 CYET U3MEHEHUs IPOXOJHOTO CEYEHHs Apocceiis / yBEu-
YMBACT WJIM YMEHBIIAET PAcXoJ MKUAKOCTH, BO3BpallaeMoOil B
0ak 9, a cieoBaTElIbHO, YMEHbBINACT WM YBEIMUYUBACT PACXO]
KHUJKOCTHU, HAIPaBIsAEMOM K COIUIOBBIM alapaTraM pacIblINBaIO-
niei mradry /. JUIMTenbHOCTh KOMaHIHOTO UMITYJIbCA ITPOIIOPLIM-
OHAJIbHA BEJIMYMHE OTKJIIOHEHMS TEKYLIEro 3HAYeHHUs YAEIbHOIO
pacxoza OT ero 3aJJaHHOrO 3Ha4YCHUs.

W3meputenbHblil peoOpa3oBaTespb (IaTYMK) pacxoa KUIKo-
CTM 3 MAHOMETPUYECKUH C YaCTOTHBIM IEKTPUYECKUM BBIXO.-
HbIM cUTHajoM. [IpuHIMI M3MepeHHs] OCHOBAaH Ha M3BECTHOM 3a-
BHUCUMOCTH Ilepenajia JaBjieHUsl Ha KaluOpOBaHHOM JAPOCCENIUpY-
IOLLEM YCTPOMCTBE 2 OT pacxo/a Yepe3 Hero KHUAKOCTH.

JlaTyuk pacxo/ia BIIOJIHEH Ha 6a3e MaHOMETpa, MEMOPaHHBIH
YyBCTBUTEJIbHBIA 3JEMEHT KOTOPOIO MEXaHMYECKU CBSI3aH C OJI-
HOM M3 IUIACTUH KOHJEHCATOpa NMEPEMEHHON €MKOCTHU, BKJIHOYEH-
HOTO B 3a/al0llyl0 IIeNb IeHepaTopa 3JEKTPUYECKUX CUTHAJIOB.
IIpy m3MeHeHHMH pacxoja MEHseTCs MOJIOKEHHEe MeMOpaHbl W,
CJIEIOBATEIbHO, EMKOCTh MEPEMEHHOT0 KOHAEHCAaTOpa, YTO BENET
K U3MEHEHUIO YacTOThl CUTHAJA, TeHepupyemoro aardyukom. C 1e-
JIbI0 YMEHBIICHUS BIUSHUS MyJbCAallMil JaBlieHUs Ha padoTy Jat-
YyKa M UCKIIIOYEHMsI KOHTAKTa C arpecCUBHOM pabouell »KHUIKO-
CTBbIO U3MEpUTEIbHAs Kamepa JaTuhKa COeIMHEHa ¢ paboueil ruj-
PaBJIMYECKON MarucTpajblo Yepe3 MacisaHbIi qemmdep.

Hatuuk /4 nytu nepemenienust (pucyHok 6.2) MCA popmu-
pYyeT CUTHal B BUJAE €IMHUYHOIO DJIEKTPUYECKOIO MMITyJbca IO-
clie TIPOXOKJEHUS arperaroM 3aJaHHoro orpeska myTH. [lostomy
YKCJIO UMITYJIbCOB, MOCTYNUBIINX C AaTYMKA 3a 33JaHHBIN IIpOMe-
KYTOK BPEMEHHU, PaBHO YHUCIy 3TUX OTPE3KOB MYyTH, HA KOTOpHIE
nepemectuics MCA. BpeMeHnHo uHTEepBan / MEXIy UMITYJIbCAMH
MIPONOPLIMOHAIEH CKOPOCTH JIBHKEHHUs. TakOW AATUYUK COCTOUT W3
MHAYKIMOHHOTO MpeoOpa3oBaTelis, BBIIOJHEHHOTO B BHJIE MOCTO-
STHHOTO MarHuta /2 ¢ HaMOTaHHOM HAa HEro WHAYKIMOHHOW Ka-
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Tymkoi /3, u rmaxkkoBoro mozmyistopa // TONsS MOCTOSHHOTO
MarsuTa. MozaynsaTop 3akpemieH Ha Bally, KOTOPbIH IPUBOAUTCS
BO BpalleHHE OT OOpEe3sMHEHHOro poyinka /(), HaXOIAIIErocs BO
(GPUKLIMOHHOM CLEIUIEHHH € XOJI0BBIM KojecoM /5 arperarta. [lpu
KaKJOM 000pOTE pOJIMKA, YTO COOTBETCTBYET IPOXOXKIECHUIO ar-
peratoM nyTtu [ unu obpadboranHou miomanu Fy = lpB (B — mmpu-
Ha 3axBaTa arperara, M), (JIaXOK OJUH pa3 MepeceKaeT aKTUBHYIO
30HY MHAYKLHOHHOTO MpeoOpa3zoBaTess U Ha BBIXOJE JAaTYMKa 110-
SABIISICTCA OAMH UMITYJIbC. KOHCTPYKIUS MHIyKIITMOHHOTO ITpeodpa-
30BaTens Jaruvka nytu nepememieHuss MCA aHalornyHa KOH-
CTPYKLMHU AaTYUKA YaCTOTHI BpalLlEHUs Baja.

Beruuciienue yaenpHOro pacxoja >KUAKOCTH OCHOBAHO Ha
MOJICYETE YUCIIA €r0 UMITYJILCOB 3a BpeMs 00pabOTKHU ydacTKa Io-
1 wiomaasio Fy. [pu paboueMm nuana3oHe M3MEHEHUs JaBiIeHUN
(0,02-0,06 MIla) xunkocTu Ha BXOJE B paclbUIMBAIOILYIO IITAHTY
U ckopocTu nBmkeHusi arperata 5—12 km/u CAY P)K obecnieun-
BalOT TOYHOCTh NOJIJIEPKAHUS 3aJaHHOW HOPMbI BHECEHMSI KUJIKO-
CTH C MOTPEIHOCThIO +5 %. Jlnana3oH peryiupoBaHMs 103bl BHE-
CEHUS JKUIKUX KOMIIOHEHTOB JiJisi pa3nudHbix cucreM CAY PK
coctasisieT 20-2000 n/ra, a mar — U3MeHeHus: HacTpoiku — 1 J/ra.

Cucrema CAY PJK BrIlIOYaeT nepenporpaMMupyeMblil MUK-
POIPOLIECCOPHBINA KOHTPOJLIEP, PYHKIMOHATIbHAS CXeMa KOTOPOTO
MOKa3aHa Ha pUCyHKe 6.3. B ero cocraB BXOAAT TaiimMep mporpam-
mupyemblil 7, mukpomnpoueccop (MII), TOCTOSHHOE 3allOMUHAI0-
miee ycrpoiictBo (/73Y), manenb WHIMKAIIUN, KOHTPOJUIEP U TOJIE
KJIaBUaTypshl, 60k nutanus (HI7). brnok nuranus obecreynBaer

(dbopMupoBaHHE HEOOXOAMMBIX JUIsl pabOThl JATYMKOB M BCEX
3JIEKTPOHHBIX KOMIIOHEHTOB CHCTEMBbl 3HAYEHUH CTAOMIM3UPO-
BaHHBIX HalpspKeHUH. DHepronutanue bI7 ocymecTBiaseTcs oT
6oproBoii cetu MCA, B KOTOPOH JOMycKaloTCs KojJeOaHus
HarnpstkeHus ot -30 go +100 % sommHampHOTO (12 B). Mukpo-
MIPOLIECCOPHBINA KOHTpoJiep obecnieunBaeT padory CAY PJ)K-2 B
TpeX pekuMax: MporpaMMHpoBaHue, padoTa U AuMAarHocTuka. B
pEXKUME MPOTPaMMHUPOBAHUS ONEPATOP C MOMOIIBIO KIAaBUATYpPBI
MO’KET BBOJUTH TEXHOJOTUYECKUE IapaMeTphl arperata (TUIl U
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YHCIIO PACMBUIATENCH U Ap.) U 33aJlaBaTh TPeOyeMyr HOPMY BHE-
CEHHs.

BBoguMmbie HaHHBIE U 33aHUE BU3YATH3UPYIOTCS HA TAHEIH
M(POBOM HMHIUKAIMU, TPU 3TOM aBTOMATHYCCKH IPOBEPACTCS
BBITIOJTHEHUE CTA0WIM3AlMK 33JJaHHOW HOPMBI BHeceHUs. Ecnmu B
mpejeaax JOMyCTUMBIX M3MEHEHUH CKOpPOCTEH MepeMEeIleHUs ar-
perara HOpMy OOECIICeUUTh HEb3s, TO Ha MHAUKATOPE BHICBCUHBA-
eTcs COOOIIeHHE 00 OIIMOKE.

Hiuna dannsrx

- 4} ITanean
CW’”;; undurayuu
pacxeda &
- I3y /
i N SNy -
Cuznaoa . 'g‘
nymu > T 9 |
v IS é : Koumpoiiep
F43 | KIAEUOMYDH
M _?:a u naneIu
; ] HROUKANEL
x HM i
—] < ~ —) o
D o | EIT Hluna ynpastenus
':'12 8 | Ioae xaasuamypst

Pucynok 6.3 — @yHKIIMOHATBHAS CXeMa MUKPOIIPOIIECCOPHOTO KOHTpOJUIEpa
CAY PX:

T — nporpamMmupyemsiii Taiimep; [13Y — nocrosiHHOE 3amoMHHAarOIIEe
ycTpoiictBo; MII — mukpomnponeccop; bII — 6ok nutanus

B pexxume paboThl KOHTpOJUIEp B Ipolecce paboThl arperarta
MOJIICP)KUBACT 3a/laHHYI0O HOPMY BHECEHHUS 3a CYET W3MEHEHHS
pacxojia *KHMJIKOCTH Yepe3 COIUIOBBIE anmnapaTsl MPOMOPILHOHAIBEHO
CKOpPOCTH JABUIKCHMUA.

Kpome Toro, BeUHCIAETCS psii MapaMeTpoOB, XapaKTepHU3ylo-
muX (akTH4IecKoe MPOTEKaHHE TEXHOJIOTWYECKOro Iporecca (Te-
Kylllee 3HaueHHe HOPMBI BHECEHUs, pabouee JaBiIeHUE pacliblia,
CKOpPOCTbh JIBUYKEHUS arperara, pazmMep o0padoTaHHOM MI0Iaan).
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ABTOMATHU3ALIUA IIOCEBHBIX AI'PETATOB

C uenpl0 CHWKEHUS 3aTpaT TPyAa W IOBBILICHHS TOYHOCTH
M3MEPEHUs MPH OIpeNIeIeHu KadecTBa MmoceBa pazpaboTaH orme-
PAlLMOHHBIM KOHTPOJIb, KOTOPBIA IPEAYyCMaTpHUBAECT aKTHBHOE
BMELIATEJIbCTBO B TEXHOJOTMYECKHI IpoliecC INpU BO3HUKHOBE-
HUM KakuX-1100 HapymieHui. J[aHHBIA 3Tan KOHTPOJIS SBISAETCS
OIIPEACIAIONIMM, U €r0 KaueCTBEHHOE INPOBEIEHUE IO3BOJIUT JI0
MUHUMYyMa COKPAaTUTb ITOTEPH IPU IIOCEBE.

OmnepanoHHBII KOHTPOJIb 0€3 MPUMEHEHHUS! CPEACTB aBTOMa-
TUKA U KOHCTPYKTMBHBIX INPHCIIOCOOJCHUN SIBJIETCSI OCHOBHBIM
METOJIOM KOHTpOJIsSl B HacToslee Bpems. OCyLIecTBIsSIETCA OH, KaK
IIPaBWIIO, CEAJbIIMKAMH, HaXOJALIMMHCS Ha IIOCEBHOM arperare,
WM HEMIOCPEACTBEHHO TPAKTOPHCTOM.

OnepannoHHBI KOHTPOJIb C NPUMEHEHHEM CPEICTB aBTOMa-
THUKH IpPEeIyCcMaTpUBaeT YCTAaHOBKY Ha IOCEBHOW arperar Coeru-
QJIbHBIX JIaTYMKOB, & B KAOMHE TPAKTOPUCTA — ITyJIbTAa CUTHAIU3a-
uuu. Pa3BuTHe aBTOMAaTU3MPOBAHHOIO KOHTPOJS pabOThl MOCEB-
HBIX arperaTtosB, Kak 3a pyOeXoM, Tak U B Hallleil cTpaHe 1UIO Npu-
MepHO oaHUM TyTeM. [lepBbIM 3Tamom Obuia pazpaboTKa CPEeaCTB
JUIsL KOCBEHHOTO KOHTPOJISI, B OCHOBHOM KOHTPOJIS 332 BpallleHUEM
Bajia BHICEBAIOIIMX aIlllapaToB WM AUCKOB. ClenyonuM 3Tarnom
Obuta pa3zpaboTKa JaTYMKOB IMPSMOrO KOHTPOJISI, yCTaHaBIIMBae-
MBIX HEMOCPEICTBEHHO HA COIIHUKAX U CEMAINPOBOAX.

7.1 CucreMbl IPAMOro KOHTPOJISA

Cucrema aBTOMaTHYECKOTO KOHTPOJS pabOTHI TOCEBHBIX ar-
peraToB o0ecreyrBaeT KOHTPOJIb YaCTOTHI BHICEBA CEMSIH U KOJU-
YecTBa TEXHOJIOTHYECKOro MaTepuaia (CeMsiH, yAo0peHuil) B OyH-
Kepax MalluH.

@DyHKIMOHANbHAS CXeMa TaKUX CHUCTeM (PUCYHOK 6.1) BKIItO-
yaeT Ha0Op AaT4UKOB /{/—/{,, yCTAaHOBIIEHHBIX Ha IIOCEBHOM arpe-
rare (0ObEeKTe aBTOMATUYECKOTO KOHTpPOJs), OJOK YCHIIEHUS H
npeoOpa3oBanus curHanoB (bYII) naTyuKkoB, MOHUTOD JJIs Olepa-
Topa (YCTaHOBJICHHBIA B KAOMHE TPAKTOpPa MM CAMOXOJIHOTO KOM-
OaiiHa).
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Pucynox 7.1 — O0mas GpyHKIIMOHATBHAS CXeMa CHCTEMBI aBTOMaTHYECKOTO
KOHTPOJIS1 pabOTHI TIOCEBHOTO arperara:

J1—, — maT4uK KOHTPOJIUPYEMBIX napaMeTpoB; bYII — 6ok ycuneHus
U IpeoOpa3oBaHMs CUTHAJIOB TaTYUKOB

JIaTYMKN OCHOBHBIX KOHTPOJHPYEMBIX MapaMeTpoB (ypOBHEU
ceMsiH, y100peHuil B OyHKepax CesUIKH U 4acTOThl BbICEBA CEMSIH)
UMEIOT (DOTORIEKTPUUESCKHIIA TPUHIIMIT ACHCTBHS U COCTOSIT U3 OI-
TUYECKU CBSI3aHHBIX MEXAY co0Oi (oTompueMHUKa (Hampumep,
dotopesucTopa, GoTOANOAA) U CBETOBOTO U3IydaTels (Halpumep,
CBETO/AMO/1a WM JIaMIIbl HakanBaHus). CHCTEMBI aBTOMaTHUECKO-
ro xkoHtpons (CAK) mmeror pexum «llpoBepkay, mpu KoTopoMm
TeHEepPUPYETCsl UMITYJIbCHAs MOCIEI0BATENbHOCTh, UMUTHPYIOLIAs
CHTHAJIBI JJATYMKOB MPH HOPMAILHOM MPOTEKAHWH TEXHOJOTHYE-
CKOT0 ITpoIiecca BhICEBA CEMSIH.

Onektpuueckas cxema ycrpoiictBa CAK 3epHOBOW cesiku
NoKa3aHa Ha pUCyHKe 7.2. YCTpoHCTBO UMeeT /2 UAEHTHUYHBIX Ka-
HaJIOB 00pa0OTKM CHTHAJIOB YacCTOTHI BhICeBa ceMsiH. Kakmwiii u3
KaHaJIOB 00pabOTKM CUTHAJIOB JAaTYMKOB (CBETOBBIX M3ITydyaTesneil
I n goroanonos 2) conepKUT yCUIUTENb 3, €eMKOCTh 4 C 3JIeK-
TPOHHBIM KIIFOYOM 5, CBETOBOW MHIUKATOP (CBETOAMON) 7.

B moceBHBIX MOHUTOpAx IUIsl KYKYPY3HBIX M 3€PHOBBIX Cesi-
JIOK, pa3paboTaHHBIX B BeHrpuu.
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PucyHok 7.2 — DiekTpudeckas cxemMa yCTpOHCTBa KOHTPOJIsSl pabOThI 3ePHOBOMA
CESUIKU:

1 — cBeTOBOI M3MyUaTENh; 2 — HOTOANON; 3 — YCHIIUTEIND; 4 — EMKOCTB;
5 — 3JIEKTPOHHBIH KIIt0Y; O — AIIEKTPOHHOE pele; 7 — CBETOBBIC HHINKATOPHI;
8 — OJIOK 3BYKOBOW CHUTHAIIM3AIIUI

B kopmyce kaXIOoro BBICEBAIOLIETO ammapara CEesIKd ycTa-
HaBJIMBaeTCsl POTOAATUMK, KOTOPBIM PErHCTPUPYET KakJ10€ BhICE-
BaeMoe ceMs. Eciu B TeueHne CeKyHAbl CEMEHA HE MOCTYNAKT U3
BBICEBAIONIETO anmapara, TO Ha MyJIbTe KOHTPOJISl, yCTAHOBJICHHOM
B KaOuHe TpakTopa, Ha LU(POBOM yKa3zaTese BKIIIOYAETCS HOMEp
MOBPEX/JICHHOTO BbICEBarOILEro anmapara. Kpome 3toro, Ha myiib-
T€ KOHTPOJISI BKJIKOYAETCS 3BYKOBOM CHTHAl BBICOKOTO TOHA, XO-
POIIIO CHBIIUMBIN Ha (POHE HU3KOYACTOTHOTO IITyMa TPAKTOPHOTO
JBUTATEJIS.

B 3epHoBOM OyHKepe M TyKOBOIl OaHKe CEsUIKM TakXke ycTa-
HaBJIMBAIOTCS (POTONATUMKU, KOHTPOJIUPYIOILINE YPOBEHb CEMSH U
TykoB. [Ipu cHMXeHnn oObemMa CeMsiH WM TYKOB /IO YPOBHS yCTa-
HOBKHM COOTBETCTBYIOILETO JaTYMKa Ha MyJIbTe KOHTPOJI mpudopa
BKIIFOYACTCA CUTHAJIbHAd JIaMIIOYKa C KpaCHBIM CBeTO(bI/IJ'II)TPOM.
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B xommuiext npubopa «KE/IP» BxonsaT 8 naTunkoB BbiceBa, 2 naT-
YMKa YPOBHS, IyJIbT KOHTPOJIS U OJIOK yCUJIEHUs U IpeoOpa3oBa-
HUS, KOTOPBIA yCcTaHaBIMBaeTcsl Ha cesuike. K anekTpoHHOMY 0710-
Ky MOCPEJCTBOM ILITENCENbHBIX Pa3beMOB MOJKIOYAIOTCS Kabeau
OT JAaTYMKOB BBICEBA U YpPOBHS, IyJbTa KOHTPOJS M CUTHAIM3a-
nuu. [Iutanue cuctemMsl OCYIIECTBISAETCS OT TPAKTOPHON CETH MO-
CTOSIHHOTrOo Toka. CurHai Ha ImynbTe HNpUOOpa BKIIIOYAETCS IPU
CIIEAYIOUIMX HapyIICHUSAX B BBICEBAIOIIMX alIapaTax: OTCYTCTBHE
CeMsH Ha BBICEBAIOIEM AMCKE; 3a0MBaHUE TIOJIOCTH armapara 3ep-
HOM; 3a0MBaHUE COLIHHMKA 3eMJIEH WM PACTUTEIbHBIMU OCTaTKa-
MU; NONAJaHUE B almapar NOCTOPOHHUX IPEIMETOB; MpeKpalle-
HUE BpPALICHUs BBICEBAIOILEIO JMCKa M3-32 COCKAKUBaHMS LIEIH,
MPOOYKCOBKH 3BE30YEK U T. I1.; CHIDKEHHE CTETICHU Pa3pEiKEHHS.

B mpubope «KEJIP» mpemycMoTpeH pexuM CaMOKOHTPOIIS:
nepeJsl HauajaoM paboThl arperata HaxkaTuem KHomku «IIpoBepka»
Ha IyJbT€ KOHTPOJIS MCTOYHMKH CBETOBOIO IIOTOKA JaTUYUKOB
MOJIKJIIOYAIOTCSA K BHYTPEHHEMY I'€HEpaTopy, KOTOpbIil obecneyun-
BaeT UMITYJIbCHBIN peXUM paboThl ocBeTuTesell. Takum obpazom,
UMUTHPYETCS TIPOJIET CEMSTH Yepe3 pabodyro MmoyiocTh pOToNaATIN -
koB. [Ipu mosHON MCHIPaBHOCTH BCeX Yy3JIOB MPUOOpa Ha MyJIbTe
KOHTpPOJISI MUTAeT CUTHAJIbHAS JIAMIIOYKa C 3€JIEHBIM CBETO(HIIb-
TpoM. Ilpu Hannuum HapymieHuit B npuOope — oOpbIBe kabesei ot
NAaTYNKOB, Pa3MbIKAHMM KOHTAaKTOB B IITEINCENbHBIX pazbeMax,
NEePEeropaHuy JaMIIOYKU B JJATUMKE, 3aMBbIKAHUHU B. LENSAX MUTAHUS
JaTYMKA, BBIXOJE U3 CTPOS ANEKTPUUYECKOM CXEMbI Ha IMyJIbTE€ KOH-
TPOJISl BKJIKOYAETCS HOMEP HEHUCIIPAaBHOTO KaHaja U 3BYKOBOH CHUT-
Hai. Ecian HanpsbkeHue nutaHus npuOopa HUXKE MpeieabHO J0Iy-
crumoro (10,5 B), Ha mynbTe BKIItoyaeTcs nudpa 8, CUrHaIU3upys
TPaKTOPUCTY O HAPYLIEHUH HOPMAJIbHBIX YCIOBHUH 3KCIUTyaTallUH
npubopa. Hanexxnas pabora nmpubopa obecrieunBaeTcsi MpH 4acTo-
Te BbiceBa OT 1,5 10 50 I'll ¥ MUHUMAJIBHOM JUaMeTpe CEMSH 10 2
MM Hampspkenue nutanus mMoxer konebatbes ot 11 mo 15 B.
[TpuGop HOpMaNbHO (QYHKIMOHUPYET MPH CIEIYIOIINX YCIOBUIX
IKCILTyaTalui: OTHOCUTEIBHON BIAKHOCTH OKPY KAIOIIErO BO3/Y-
xa 110 98 %; Temmepatype okpysxarorieit cpenst ot 0 1o +50 °C.
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[ToTpebnienne mpubopa cocrasisger okoyo 16 Bt mpu Hamps-
xenus nutanus 12B. Macca kommiekra npudopa — 7,4 kr; rada-
PUTHI IyJIbTa KOHTPOJS M CUTHanm3auuu — 160x4x43 MM, aiiek-
TpoHHOTO O710Ka — 336%215%54 MM. Ilo pe3ynbpTaram MCIBITAHUH,
UCTOJIB30BaHUE MPUOOpPA JACT 3HAUUTENBHBIA 3PPEKT, TaKk Kak
UCKJIIOYaeT HEeOOXOIMMOCTh B JOMOJHUTEILHOM paboueM — ce-
SUTIBLIMKE, MTOBBIIIAET KAYECTBO IIOCEBA U COKPALLAET 3aTpaThl TPY-
na Ha 33 %. W3 npuBeIeHHBIX BbIIIE MAaTEPUATIOB CIEAYET, 4TO
CYLIECTBYIOIIUE (POTOANEKTPHUUECKUE TaTYMKU BBICEBA HE 00ia-
JAl0T CBOMCTBOM HM30MPATENbHOCTU 1O OTHOIICHUIO K CEMEHaM U
yI0OpeHussM U pabOTaIOT HA TPHUHIUIE PErHCTPAlMH BCETO Ce-
MEHHOTO MOTOKA B CEMSMPOBOAAX WU COIIHUKAX. JTO OMpeAesi-
€T HEOOXOAMMOCTh IPHUMEHEHHUS HECKOJIbKUX (POTOIIEMEHTOB,
CHEIHaTbHOTO (POPMHpPOBAHHS CBETOBOTO Jy4a, YCTAHOBKY JaT-
YUKOB Ha CEAJIKaX C COBMEIICHHBIM BBICEBOM TOJBKO B IOTOKE
ceMsiH (Ha BBIXOJI€ BBICEBAIOIIETO arapara) U YMEHbIICHUE BHYT-
PEHHET0 MOIMEPEYHOr0 CEUEHUs] Ha y4acTKE YCTAaHOBKH JIaTYMKOB,
a TaKKe pa3ianure KOHCTPYKIMHM JaTYUKOB ISl PETUCTPALIUU METI-
KHX U KPYITHBIX CEMSIH.

B BlMe pa3paboTaHa KOHCTPYKIHSA (POTORIEKTPUUECKOTO
JaT4ynKa, paboTaroIero Ha MPUHIUIE PEerucTpaly 4acTH 3€pHO-
BOT'O MOTOKA IPHU NMPSMOM HEHAIIPABIEHHOM OCBEIICHUH YyBCTBHU-
TEIBHOTO 2JIEMEHTa, 0€3 CrenuaaIbHOro (OPMUPOBAHUS CBETOBOTO
MOTOKA. JIaTYMK COCTOMT M3 MCTOYHHUKA CBETa U (POTOINEKTpHUE-
CKOTO YYBCTBHUTEJIBHOTO 3JIEMEHTAa. Permcrpanus motoka 3epHa
MIPOU3BOIUTCS 32 CYET OCNabiIeHMs OTAEIbHBIMH 3€pHAMH CBETO-
BOTO IOTOKA, HAIpPaBJIEHHOTO Ha (POTO3JEMEHT. YUHWTHIBas, 4TO
11 OOJIBIIMHCTBA 3€pHOO0OOBBIX KYJIbTYp 00JaCTh MOTJIOIIEHUS
U OTpPaXEHHS B OCHOBHOM COOTBETCTBYET BUAMMON U OJIU3KOMN
MH(PaKpaCHOM OOJIACTH CHEKTpa, B KayeCTBE UyBCTBHUTEIHHOTO
dJIeMEHTa MCIOIB30BaH repManueBbiii Gorogmon dJI-1, makcu-
MyM CHEKTPAJIbHON XapaKTEpUCTHUKH KOTOPOTO pACIONIOKEH B
O5nM3K0M MH(paKpacHOM 00J1acTH, TPUMEPHO MPHU JUIMHE BOJHBI 1-
1,5 MkM. B cropoHy OonbIIMX JUIMH BOJH HaOJIOAaeTCsl KPyTOM
CIaJl YyBCTBUTEIBHOCTH C TPAHULIEH OKOJIO 2 MKM.
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KoHcTpykiust 1naTduMkoB pa3paboTaHa TPUMEHUTENBHO K
ycTaHoBKe Ha cestike C3-3,6 ¢ IMCKOBBIMM COITHUKAMHU PUCYHOK
7.3. Jlns ycTaHOBKM JaT4WKa C TOPPHUPOBAHHOIO CEMSIPOBOJA
CHUMaeTCs HakKOHEUYHUK. CeMAnpoBO KPEHUTCS K BEpXHEH 4acTu
HECYIIEero 3JeMEHTa J JaTyuKa, K HUKHEH 4acTH KOTOPOTro IMpH-
BapeHa IUIaCTHHA JJIsl KpeIUIeHUsl Aatdyuka B comrHuke. C ogHOM
CTOPOHBI TPYOBI KPEMHUTCS JIAMIIOUKa 4, ¢ Apyroi — doroauon 3.

ey

&+i28
Buxod
i~128

Pucynok 7.3 — @OTO3MEKTPHYECKIH JATIHK YCTPOUCTBA TSI KOHTPOJIS pabOTHI
cesutku C3 3,6:

a — KOHCTPYKIMS JIaT4kKa; O — NPUHIUIHAIbHAS CXeMa JaTuhKa
1 — TpaH3UCTOPHBIN KIII0Y; 2 — UMITYJICHBIN TUOJHBIN IETEKTOD;
3 — ¢poroauon; 4 — naMmodka; 5 — KOpIyc JaT4uka; 6 — pese
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MMy IbCHBIN  AMOHBIA JETEKTOp MpeoOpasyeT IMocieaoBa-
TEJBHOCTh UMITYJIbCOB B MEIJICHHO MEHSIOLIEEeCs HaIpsKeHUE.
C BBIXOJHOTO KOHJEHCATOpa JIETEKTOpa HAIpPSHKEHUE IMOCTYIAeT
Ha TPAH3UCTOPHBIM KIIIOY C 3aJaHHBIM IIOPOroM cpaOaThIBaHUS.
B komekTopHy!o 11enb TPaH3UCTOPHOTO KJI0Ya BKJIFOYEHA OOMOT-
Ka pene, KOTOpOe KOMMYTHUPYET LENH CUTHAJIBHBIX JIAMIIOYEK Ha
IIyJIbTE€ KOHTPOJIS.

Taxum o06pa3om, IpU MNOCTYIUIEHUU UMITYJIbCA C BBIXOJA MOJI-
KJIFOUEHHOTO JaT4YMKa KOHAEHCAaTOp, YCTAaHOBJIEHHBIM Ha BXOJE
TPAH3UCTOPHOI'O KJIHOYa, IOJ3apsKaeTcs, YIepXKHBas KIIOY B
HACBIIICHHOM COCTOSHMHM. IIpu 3TOM perne B KOJUIEKTOPHOM LETH
KJII0Ya BKJIFOUYEHO, & KOHTAKTHI pejie, KOMMYTHPYIOIIHUE LEeNb BKIIO-
YEHUS CUTHAJIBHBIX JIAMII U 3BYKOBOT'O CUTHAJIA, Pa30MKHYTHI.

IIpu pabGote arperara Ha IOCEBE Pa3IUYHBIX KYJIbTYp U C pa3-
HbIMM HOpMaMH BbICEBA 3HAYEHHE YaCTOTHI CJIEIOBAHUS HUMITYJIb-
COB C BBIXOJIa JaTYMKOB OyJeT KoiebaTbCs. YUUThIBAsK 3TO, OPOT
cpabaThlBaHHS TPAH3UCTOPHOTO KIFOYAa BBIOpAaH U3 pacdera
HauMEHbLIEH BO3MOXXHOM YacTOTBI CJEOBAHUS HMMITYJbCOB. Ta-
KUM o0Opa3oM, Ipu paboTe cUcTeEMa HE HYKIAETCS B KaKHUX-JINOO
PYYHBIX peryiupoBkax. B kaHame mnpuBoja OINpalIMBarOIIEro
YCTpOICTBa UMITYJILC C YCHJIMTENS MOCTyHaeT Ha BXoJ (hopmupo-
BaTesl ¢ MOPOTOBBIM YCTPONCTBOM, IPUHIIMI AEUCTBUSI KOTOPOTO
aHAJIOTUYEH BBIIIEIPUBEICHHOMY. 3aTeM BKJIIOYEH K04 (HOpMHU-
POBaHMsI UMITyJIbCA ISl IEPEKIIOYEHHS] OIPALIMBAIOIIETO yCTPOM-
ctBa. [Ipn moaxiOYeHHUN ClEQYIOIIEro AaTYUKa LUK (GOpMUPO-
BaHUS CUTHajla B 000MX KaHajlaX CHCTEMbl IOBTOPSETCS.

[Ipy BO3HMKHOBEHMM HapyLIEHMs] U NPEKpaLICHUH BbICEBA
CeMsH uepe3 KakoW-1M00 COIIHMK MMITYJIbCBl C BBIXOJIa COOTBET-
CTBYIOILIETO JIaTYMKA HE MOCTYIMAIOT Ha BXOJI CXEMBI Ipeodpa3zoBa-
Hus. Yepe3 yCTaHOBIEHHBIH OTPE30K BPEMEHM KOHJEHCATOp Ha
BBIXOJIE HMITYJIbCHOTO JIE€TEKTOpa pa3psauTCs, TPaH3UCTOPHBIN
KJIIOU TIEPENIET B 3aKPHITOE COCTOSHHUE M KOJUIEKTOPHOE pelie
oOectountcs. Ha mynbTe KOHTpPOJIST BKIIIOYAIOTCS CHUTHAJIBHbBIE
JIAMIIOYKH HEUCIPAaBHOCTH M 3BYKOBOM curHai. CUrHanusanus Ha
MyJIbTE€ KOHTPOJISL TIOCTpOeHa cieayrommm obpazoM. [Ipu npekpa-
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IICHUU BBICEBA CEMSH Yepe3 KaKOW-T100 COLTHHMK Ha ITyJbTe KOH-
TPOJIsI BKJIFOYAIOTCS IBE CUTHAJIbHBIC JIAMIOUYKHU: OJIHA yKa3bIBaeT
Ha psaj (MepeaHui WK 3aJHUi), K KOTOPOMY IPHUHAUIEKUT JaH-
HBIH COIIIHUK, BTOpas — Ha HOMEp COIIHUKa B psny. Kpome storo,
BKJIIOYAETCs (KpaTKOBPEMEHHO) 3BYKOBOI CUTHAJL.

7.2 Curaajam3aropbl YPOBHS CeMSIH

OnHOM U3 COCTaBHBIX YacCTeW MPOOJIeMbl aBTOMATHU3ALUN KOH-
TPOJISi KauecTBa TEXHOJOTHMYECKOIo Ipoliecca MOCEBHBIX arpera-
TOB SIBIISIETCSl pa3pabOTKa YCTPOMCTB KOHTPOJISI YPOBHS 3€pHA B
CEMEHHBIX SIIMKax U OaHkax cesuiok. C OJHON CTOPOHBI, IIPHU He-
3HAYUTEIILHOM OOBbEME 3epHa B SIIHUKAX, HAPUMED ISl 3€PHOBBIX
cesuiiok MeHee 10 % oOT monHOW 3arpy3ku, He 00ecreYrBarOTCS
HOpPMaJIbHBIC YCJIOBHS JUIsi pabOThl BBICEBAIOIIMUX allllapaToB H,
ClIeIOBAaTeNbHO, YXY/IIaeTca KadecTBo moceBa. C apyrou, mpex-
JIEBPEMEHHBIE JOTPY3KH 3€PHOM CEMEHHBIX SIIIMKOB CHIKAIOT
CMEHHYIO MPOU3BOJIUTEIBHOCTh IMOCEBHOrO arperara. Tak, mpu
CHMKEHUHU KoyrmdecTBa 3ampaBok Ha 10 % pocT mpou3BOIUTENb-
HOCTH TIOCEBHOI0 arperara, Bkirodarouiero cestiky C3-3,6, cocra-
But 0,5 % mpu MexaHU3MPOBAHHOM 3arpy3ke U okojo 3 % mpu 3a-
rpy3Ke SIIMKOB BPY4YHYO. B Hacrosiee Bpemsi st KOHTPOJS
YPOBHS 3€pHa B SIIIUKaX M OaHKaxX MOCEBHBIX arperaToB pa3pado-
TaHbl KAaK YpPOBHEMEpBI YCTPOMCTBA HENMPEPHIBHOIO H3MEPEHUS
YPOBHSI, TaK U CUTHAJIU3AaTOPHl YPOBHS — YCTPOMCTBA JTUCKPETHOTO
HU3MEPEHUS YPOBHS.

JI71 KOHTpPOJIsT YPOBHA 3€pHA U YAOOPEHUU MPEIOKEH UMD
OJIUH TUII YPOBHEMEPOB MOIJIaBKOBBIA. Ha TpakTope mepes pado-
9UM MECTOM TPaKTOPUCTAa YCTaHABIMBAETCS TpyOuaTas CTOika C
IIUTKOM, UMEIOIIUM KOJIbIIA TI0 YUCITY KOHTPOJIUPYEMBIX OOBEK-
TOB. Yepe3 Konblla MPOMYILIEHb HUTH, HA KOTOPBIX IMOIBEUICHBI
mapukn. Yepe3 CTOHKY W Jpyrue BUIbI TPyOUaThIX KOMMYHHUKA-
WA KaKJas HUTh MOJBEJCHA CBEPXY B CEMEHHYIO0 OaHKY (WU TY-
KOBBIW SIIIUK, WA PE3EpPBYyap) MAILIUHbBI, HABEIIEHHOW Ha TPAKTOP.
HuTtp 3akpernena k crnenuanbHOM KpBIIIKE, Jexkalield B OaHke Ha
MOBEPXHOCTU Macchl ceMstiH (ynoopenwuii). [lpu pacxomoBanuu ce-
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MSIH BMECTE C UX YPOBHEM OIIyCKA€TCs KpBIIIKA U YE€pPe3 HUTH IIe-
peMenIaer IIapuK BBepX. BenumunHa BEPTUKAIBHOIO CMEILEHUS
[IAPUKOB MTOKA3bIBAET PACXOJ M YPOBEHb CEMsH B OaHKaX.

VY CTpoicTBO 11 KOHTPOJIS YPOBHS CEMSIH Ha 3€PHOBBIX Cesll-
kax ¢upmbl «uTepueiman Xapsecrep» (CLIA) umeer anano-
TMYHYIO0 KOHCTPYKIIMIO, C TOH pa3HUIEH, YTO B HEM UCIOJIb30BaH B
KayecTBE IIOKa3bIBAIOIIETO NpUOOpa MEXaHWYECKHH yKa3aTelb
nudepOaTHOro THMNa co cTpenkoil. [Ipuuem, Ha MpULIENTHBIX Cesl-
kax nudepOaT oOpalieH B CTOPOHY CEsUTBIINKA, & HA HABECHBIX B
CTOPOHY TPaKTOpHCTA.

Kpome BbllI€ONMCAHHBIX YPOBHEMEPOB pa3paboTaHO He-
CKOJIKO THUIIOB CUTHAJIM3aTOPOB YPOBHS C €MKOCTHBIMU JaTyMKa-
MH, MEMOpaHHBIMH U (OTOdIEKTpudeckuMU. B  MockoBckoM
MHCTUTYTE€ HHXKEHEPOB CEJIbCKOXO3SHCTBEHHOIO IPOM3BOJICTBA
(MUMUCII) pa3paboTan naTUMK YpOBHS 3€pHA C MCIOJIb30BAaHUEM
JIaMIIbI TJICIOLEro pa3psija.

[IpuHIMn 1eficTBUSA 3aKII0YAETCs B TOM, UTO IPU 3all0JIHEHUU
MEX3JIEKTPOJHOI'O IPOCTPAHCTBA AaTYMKA 36pHOM HaNpshKeHUE Ha
HEM YMEHbILIAETCsl U3-3a YBEJIUYEHHUS €ro €MKOCTH, 8 Ha KOHJCH-
caTope NMEPEMEHHON €MKOCTH TOBBIIIAETCS 10 HANPSIKEHUS 3aK1-
raHusi TupaTpoHa mieroniero paspsaa (TTP).

IIpy >TOM B KaKIblii IOJIOKUTEIBHBIA IOIYNEPUO] IMPHIIO-
YKEHHOTO HalpspKeHUs depes nenb anoakaron TTP mpoxoaut um-
MyJIbC TOKA, KOTOPBIA TpaHc(HOpMUpYETCs B LI€Nb YIPABICHUS TH-
pHUCTOpa U OTKpBIBaeT ero. B pe3ynbTaTte 3TOr0 cpadbarbiBaeT peie
perymnsaTropa. B kauecTBe 31€KTpPOAOB €MKOCTHOIO JaT4HMKa HC-
M0JIb3YETCSl METAINTMYECKUI CTepKEeHb AUaMeTpoM 35 MM, JUIMHON
200 MM M MeTalsIM4ecKue CTeHKH OyHKepa ¢ 3epHOM. TOYHOCTb
3amepa 30 mm.

B cucreme kontponss CKC-1 npumeneH MeMOpaHHBIN JaTuuK
ypoBHsL. JlaTUUK COCTOUT U3 MEeMOpaHbl, NPYKUHBI, PETyITUPOBOY-
HOTO YCTpOMCTBa BMHTOBOI'O THIIa U MHUKponepekiatoyarens. Bece
JeTajl JaTYnKa CMOHTUPOBAHbI B FEPMETUYECKOM KOPITyCE, KOTO-
PBII KpPEMUTCS B SIIIHUKE CESIIKU.
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Haxopsmieecs B siliuke 3€pHO OKa3blBaeT JABICHUIO HA MEM-
OpaHy JaTuuka, KOTOpas CBsi3aHa C IUIACTUHYATOW MPY>KUHOM.
[IpyxuHa moj AEWCTBUEM Beca CEMsIH MPOTUOaeTCst U BO3JICHCTBY -
€T Ha KHOIIKY MMKPOBBIK/IKOYATEIs, KOTOPBIM CBOMMHM KOHTaKTaMH
pa3MBbIKaeT LN CUTHAIM3ALUH.

IIpn ymeHbIIEHUN YPOBHSA CEMSIH CHJIa UX BO3JCHCTBUS Ha
MeMOpaHy ypaBHOBEUIMBAETCS YKECTKOCTBHIO MPY)KUHBI, KOTOpas
IIOCTEIIEHHO BBIIPAMIIAETCS. KHONKa MMKPOBBIKIKOYATENS BO3-
BpalllaeTCsl B UCXOAHOE IOJIOKEHHE, TEM CaMbIM 3aMbIKas LENb
BKJIFOUEHUSI CUTHAJIM3aTOpa Ha IIyJIbTe KOHTPOJIS.

[Ipu pabote Takoro naTtdyMkKa ¢ CEMEHaMM Pa3HBIX KYJbTYD,
OTJIMYAIOIIMMUCS CBOUMH (U3UKO-MEXaHUYECKMMHU CBOMCTBaMHU, a
TaK)X€ NPU YCTAaHOBKE JlaTUMKa B SIIMKAX W OaHKax pa3InyHOU
KOHCTPYKIIMM M €MKOCTH HEOOXOJUMO MPOMU3BOJAUTH HACTPOMKY
YyBCTBUTEIbHOCTU. Kpome 3TOro, JaTyuk IOABEPKEH BO3ACH-
CTBUIO IIBUIU U BJIATH.

B nocnennue roasl Bce 0oJbllie BHUMaHMS YIENsS€TCs pa3pa-
00TKE MO0 HPUMEHEHHIO (OTOBIEKTPUUYECKUX TaTUYUKOB YPOBHS
ceMsH. M3-3a OTCYTCTBUS B HUX METAJNIMYECKUX IMOJABMKHBIX JIE-
Tanel Ha Ha/JIeXHOCTh pabOThHI TaTUMKOB HE CKA3bIBAE€TCs BO3JEH-
CTBHE 3allbUICHHOM Cpenbl M BIaXHOCTH. K Takum ycTponcTBaMm
otHocuTcs npudop «bYK», pazpadoranusiit BUCXOMowm.

B cucreme aBTOMaTH4eCcKOro KOHTPOJISI BhICEBA U YPOBHSI ce-
MsiH CAK-BYC, paspaborannoit BUMoM, Takxke HpUMEHSIOTCS
(OoTORNEKTpUYECKUE TaTYUKU YPOBHS. J[aTUMK COCTOMT W3 OCBE-
TUTEJS] — JIAMIIOYKH HAaKaJUBAaHUSA U YyBCTBUTEIBHOIO DJIEMEHTA —
dhoTonunona (pucyHok 7.4).

[IpyHIMI OEHCTBUS yCTPOWCTBA NIPU NMPUMEHEHUH €TI0 Ha ce-
suike C3-3,6 3akmroyaercs B caeayromeMm. [Ipu 3arpyxeHHoMm ce-
MEHaMH SIIMKE CBETOBOW MOTOK OT jJamnouek JI1,2 He monaznaer Ha
YYBCTBUTENbHBIC MUIACTHHBI (poToano10B DJI, ,. DoTOAMOABI NAT-

YHUKOB, YCTAHOBJICHHBIX B JIBYX SIIUKAX CESJIKH, BKIIOUEHBI Ia-
pajuIeNIbHO B HUXKHEE IIeY0 6a30BOTO JETUTENsl COCTaBHOTO TPaH-
suctopa Ti12. ComporuBineHue Ri1 moaOupaercs ¢ TakuM pacue-
TOM, YTOOBI IPU 3aTEMHEHHBIX (OTOIMOJIAX, CONPOTUBICHUE KO-
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TOPBIX IIPU 3TOM BECJIMKO, TpaH3HCTOpHBII>'I KJII0Y OBLI B COCTOSIHUH
Hacelmenus. Torna pene P1 B KOJUIEKTOPHOU LieNU TPaH3UCTOPOB
T1,2 BkimroueHo. CBoMMU KOHTaKTaMu pesie PipaspbiBaeT Lenb nu-
TaHUs CBETOBOI'O M 3BYKOBOT'O CUTHAJIU3aTOPOB.
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Pucynoxk 7.4 — IIpuHiiunuansHas cxeMa (OTOAIEKTPUIECKOTO JaTIHKa
YPOBHSI 3€pHa

ITpu cHM>KEeHHM YpOBHS CEMSH B OJJHOM M3 SIIMKOB J0 MecTa
YCTaHOBKHM CBETOBOM MOTOK JIAMITOUKH IMONA/1aeT Ha YyBCTBUTEINb-
HYIO IJIACTUHY COOTBETCTBYIOLIETO0 (DOTOAMOAA U €ro CONMpPOTHB-
nenue cHkaercs. CocTaBHON TpaH3UCTOP 3amupaercs, 1 0OMOTKa
pene Pl oGecrounBaercs. Konrtaktsl pene P1 3aMbikaroTcs, Tem
CaMbIM TTOJIKITIOYAst CATHAIM3AaTOPhI K NCTOYHHUKY ITATAHHS.
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[IpuMeHeHne cxeMbl COCTABHOIO TpaH3UCTOpa MO3BOJISIET
o0ecneunTh HaAECKHOE (PYHKIIMOHUPOBAHUE YCTPOWCTBA JaXKe B
CJly4ae 3HAYUTEIBHOM 3allbUIEHHOCTH OKPY>KalOILEerl Cpelbl, a cle-
JI0BAaTEIbHO, MPU BO3MOKHOM CHIKEHHUU YYBCTBUTEIBHOCTH (O-
TonnoaoB. O6MoTKa perne P1 3amyHTHpoBana koHaeHcatopoM Ci
JUISL UCKITIOUEHUS JIOKHBIX CpadaThiBaHUN MPU CIIy4alHOM IpoJie-
TC YCPE3 NATUUK OTACIBbHBIX CCMAH IIPU 3arpy3KC AMIUKOB.

VYcTaHoBKa 3alIMTHBIX CTEKOJ OCBETUTENS M (PoToAMoAa 3a-
MOJAJUII0 C BHYTPEHHEHW MOBEPXHOCTHIO METANIMYECKOM KOH-
CTPYKIOHHU OaT4YHKa 06eCHe‘-II/IBa€T HUX OYUCTKY OT IbUIM U HICITYXH
MIPY YMEHBIICHUH KOJMYECTBA 3€pHA B SIIUKE (IPU BHICEBE CEMSIH)
3a CYCT CONPUKOCHOBCHHA C HUMH CCMSIH.

C npuMeHeHueM B JaT4yuke (POTO3TEMEHTA, Y KOTOPOTo pas-
MEpbl YyBCTBUTEJIbHON IUIACTUHBI COU3MEPUMBI C pa3MepaMH ce-
MsIH, JOCTUTaeTCsl MOBBIIICHHAss TOYHOCTh cpadarbiBaHus (0e3
ydeTa HEpaBHOMEPHOCTH YPOBHSI CEMSIH IO IIOLIA/IU SIIUKA).
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8 ABTOMATHU3ALMA YBOPKU 3EPHOBBIX KYJIBTYP

CpenctBa aBTOMaTH3a1UK, pa3padaTbiBaeMble 17151 yOOPOUHBIX
MaIIfH, MOYKHO KJIACCH(PUIIMPOBATH 1O OJHOPOJHOCTH BBIOJIHS-
eMbIX (DYHKIMI U paccMaTpuBaTh B TaKOW MOCIEIOBATEIBHOCTH:
CHUCTEMbI aBTOMATUYECKOTO KOHTPOJISI U CUTHAIM3AIUU; CUCTEMBI
aBTOMATUYECKOTO PEryJUpPOBaHUs 3arpy304YHBIX PEKHUMOB MAIIUH
Y OTJACIBHBIX pab0YMX OPraHOB; CUCTEMBI ABTOMATHYECKOTO Pery-
JUPOBAHUS TMOJOXKEHUS MallMH W OTAENbHBIX pabOYMX OpPraHoB
OTHOCUTENIbHO TOBEPXHOCTH TOJSl; CUCTEMbl aBTOMATUYECKOIO
peryIupoBaHus HAPaBICHUSI IBUYKEHUS MAIllKH.

Abmoramuzayus
LOgDaYHbX MUK
CLucmers abmomamuyeckozo Lucmema abmovamyseckozo
KOHTPOAS, CUZHA/LZALIL pezynupabanus HanpabreHus
JBLxeHua Mo
Lucmemy abmomamuyeckozo Lucmer abmovamuyeckoza
pezynypolanus a2 3049Hs5X pezynypobanus nonoxexus
pexumol paca4ux opzaHol

Pucynok 8.1 — Cxema aBTomMaTu3anuy yOOpPOUHBIX MAIIuH

CucreMpl aBTOMaTUYECKOTO KOHTPOJISL U CUTHAJIU3ALUU TIpEa-
Ha3HA4YEHBI I ITOCTOSIHHOTO KOHTPOJISL 3@ BBIIIOJIHEHUEM OTIENb-
HBIX TE€XHOJIOTMYECKUX OIEepalui U MOJayd CBETO3BYKOBOW CHUI-
HaJU3alM¥ BOJUTENK MAIIWHBI MPH TEXHOJOTHYECKHX Hapylle-
HUSX. DTU CHCTEMBI JOJDKHBI UMETh IOYTH BCe YOOPOUHBIE arpe-
ratbl, pabo4yre OpraHbl U MEXaHHU3Mbl IPUBOJOB KOTOPBIX MOTYT
MIOABEPraTbCs. BO3ACHCTBUAM IIEPEMEHHBIX HArpy3oK, IIPEBBIIIA-
IOLUX JOMYyCTHUMbIE 3HaueHUs. Kpome Toro, 3T cucteMbl HEOO-
XOAMMBI JJIs KOHTPOJIS KOJIMYECTBAa M KauyecTBa 00pabaTbiBaeMoro
MalIMHON MPOJYKTa, a TAKXKe JUIsl KOHTPOJSI OCHOBHBIX pabOyux
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[IapaMeTpoB JBUTATENell CaMOXOJHBIX MAlllMH U TPAKTOPOB, C KO-
TOPBIMH arperaTUpyoTcs yOOpOUHbIE MAIIUHBI.

B kaudecTBe KOHTPOJIMPYEMBIX HapaMeTpOB MOXHO BbIOpaTh
npesieibHble YPOBHH 3alOIHEHHUS] U OMOPOXKHEHHS] TEXHOJIOTHYe-
CKUX €MKOCTEH, BpallleHue MPUBOIHBIX BaJIOB, IPOOYKCOBHIBAaHHE
MpeIoXpaHUTENbHBIX MY(T (3arpy3Ka MPUBOAUMBIX OPraHOB IMpe-
BBIIIACT JIOMyCTUMbIC 3HAYEHUS) U HEKOTOpBIC JAPYTHe MapameT-
PBI, COOTBETCTBYIOLIME cHElU(UKE BBIIOJHAEMOIO Ipolecca U
KOHCTPYKIIMU MaIIuHbI.

CucreMbl aBTOMATHYECKOI0 PpPeryJMpOBaHHUS 3arpy3ou-
HBIX PEXKMMOB CIYXaT Uil aBTOMaTHYECKOTO TOJICPKaHUs Tpe-
OyeMoro ypoBHS 3arpy3Kd MallMH U OTJEJIbHBIX pabOYMX OPraHoB
TEXHOJIOTHYECKUM MAaTEpUaAIOM B COOTBETCTBHHU C MX MPOITYCKHON
CHOCOOHOCTBIO. DTUMHU CHCTEMaMHU JOJDKHBI OCHAIAThCS TaKUE
CIIO)KHBIE€ MAILMHBI, KaK 3€pHOYOOpPOUYHBIE, CHUIOCOYOOPOUYHBIE U
KkapToderne-yoopouHble KOMOAHbI, MPEeCcCc-MoAOOPUINKH, THHOMO-
JIOTUJIKU, CTAl[MOHAPHBIE MOJIOTWIIKH U JAPYTHE, 3arpy3Ka KOTOPBIX
CBSI3aHA C U3MEHEHHUEM CKOPOCTH IBHKEHMsI BCEro arperara Wi
CKOPOCTHBIX PEKHMOB OT/IEIbHBIX pa0OYUX OPraHOB.

VY 3epHOYOOpPOUYHBIX KOMOAWHOB HYKHO TaK)K€ PEryJIHpoBaTh
PEKUMBI Cerapanud U CKOPOCTHBIE PEXKUMBI PUBOJIa MOTOBHJIA
KATKHU MPU OPSIMOM KOMOAWHUPOBaHUU AJISL TOTO, YTOOBI MOAJEP-
KUBaTh TpeOyeMoe OTHOLIEHHE OKPYKHOM CKOPOCTH IUIAHOK MO-
TOBMJIA K CKOPOCTH JBM)KEHHUS KoMOaiiHa. Takoe peryimpoBaHHe
HEO0OXO0UMO U I KaTOK, IPUMEHSIEMbIX IPU pa3lienbHON yOop-
Ke. Y cuiaocoyOopouHbIX KOMOAfHOB 3Ta 3ajaya peleHa KOH-
CTPYKTHBHO IIyTE€M CHHXPOHHM3AIMU MPHBOAA MOTOBHJIA OT XOJO-
BOIl 4acTH, oJlHaKO Npu paboTe KOMOANHHOB B HEOJIArONPUATHBIX
ycioBusAX (T10Xas NMPOXOJWMOCTb) BO3MOJKHBI Clydyau MpOOyK-
COBKH BEIYIIMX KOJIEC U HAPYLICHUsI TPeOYEeMOro COOTHOIICHHS.

VY kaprodeney0opoyHbIX KOMOAWHOB, TOMHUMO pEryJupoBa-
HUS UX 3arpy3KH KIyOHEHOCHOI Maccoil myTeM COOTBETCTBYIOIIIE-
IO U3MEHEHHUs CKOPOCTH JBMKEHHUS (€C/IM XOJ0Basi 4aCTh TPAKTO-
POB, C KOTOPBIMH arperaTupyroTcst 3Tu KoMOaitHbI, nMeeT OeccTy-
MEHYaTyIo nepenavy), HeoOX0JUMO B 3aBUCUMOCTH OT BJIaKHOCTHU
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U IpYTUX CBOMCTB ITOCTYNAONIEH HA Cemapauyio MacChl IMOJIBHXK-
HO M3MEHSTh CKOPOCTHBIE PEKHMMBbI CeNapUpyoIUX pabodux op-
raHoOB: B I'POXOTHOM BAapUAHTE — PEXKUM KOJI€OAHUI IPOXOTOB, B
2JIEBATOPHOM BapHUaHTE — PEKUM BCTPSIXUBAHMUS.

Hopmanehas pabora mpecc—oa00pIIKMKOB (MOTyYeHHE Tpe-
OyeMOl IUIOTHOCTU IPECCOBAHMs) 3aBUCUT OT PaBHOMEPHOM Io-
Jlayyl [PECCyEeMOr MacCChI.

CkopocTh JIbHOMOAOOPIIMKOB-MOJIOTHIOK HEOOXOAMMO H3-
MEHATh B COOTBETCTBUM C W3MEHEHMSMM KOJMYECTBA JIbHA-
COJIOMKM Ha KaXJOM IIOTOHHOM METpE€ Pa3OCTIaHHBIX JICHT IS
TOT0, YTOOBI 3arpy304HbII PEKUM MOJOTHIKU MOJAIEPKHUBAICI B
npejenax ee MpoIycKHON cliocOOHOCTH.

CranroHapHbIe MOJIOTHIIKA OOOPYAYIOT CPEICTBAMHM JJISI aB-
TOMAaTHYECKOT0 MOJACPKAHUS UX HOMUHAJIBHOM 3arpy3kd IIyTeM
peryMpoBaHusl CKOPOCTH ABM)KEHUS MOJAIOUIMX TPaHCIOPTHUPY-
IOIMX MEXAHU3MOB U CPEIACTBAMH [UIsl PAaBHOMEPHOIO INHUTaHUS
MOJIOTWJIKM Maccoil IO UIMpUHE OJjarogaps COOTBETCTBYIOIIUM
pa3paBHUBAIOLIMM YCTPOWCTBAM B MpUEMHOHN Kamepe. UToObI mo-
JYYUTh KQUeCTBEHHBINH MPOJYKT, HE TPEOYIOUIHMA JOMOIHUTEIBHON
OUYUCTKHU, MOJIOTWJIKH, KPOME TOTO, JOJKHBI UMETh CPEICTBA aBTO-
MaTHUYECKOI'0 PETYJUPOBAHUS YacTOThl M AMILIUTY/bl KOjeOaHUM
PELIETHBIX CTAHOB, HAIIPABJIEHUS U CUJIBI Iy Thsl BEHTUIISITOPOB.

CucreMbl aBTOMAaTHYECKOTO PETYJIMPOBAHMS 3arpy304HBIX
PEKMMOB Ha3BAaHHBIX MAIIMH MOTYT ObITh OJJHOMEPHBIMHU (YUUTHI-
BaeTCsl OJMH HauboJiee ONpenessSoUINil peryIupyeMplil mapameTp,
KaK MPaBUJIO0, OTPAXKAIOUINIA KOJTMYECTBEHHYIO CTOPOHY Ipoliecca)
1 MHOTOMEpHBIMHU (YUHUTHIBAIOTCA JBa PETyJIHpYyEMbIE MapameTpa
u Oosiee, B TOM 4YHCII€ U TaKHe, KOTOpPBIE OINpPENENOT KadyecTBO
BBITIOJIHSIEMOTO TIpoIiecca). B mepByro ouepenp HEOOXOAUMO pas-
pabaTbiBaTh M BHEAPSATH B MPOM3BOJCTBO 0o0jee MPOCThIE OJIHO-
MEpHbIE CUCTEMBI.

CucreMbl aBTOMATH4Y€CKOI0 PeryJIMpOBaHUsl MOJIOKEHHUS
MpeHa3HauYeHbl IJs CTaOMJIM3allMd KOCOTOPHBIX MAIIMH B IPO-
CTPaHCTBE (CHCTEMBI AaBTOMAaTH-YECKOTO BBIPABHUBAHMSA) W A
pEryJIMpOBaHMs 110 BBICOTE OTHOCUTENIBHO ITOBEPXHOCTH MOJIS TO-
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JIOKEHUS TEPBUYHBIX pabOYMX OpPraHOB COOTBETCTBYIOIIHUX YO0O-
POYHBIX MAIIMH (CUCTEMbl ABTOMAaTHYECKOT0 KOMMPOBAHUS PEllb-
eda mos).

CuctemMaMu aBTOMaTU4ECKOTO BbIpaBHUBAHUS 11€J€CO00Pa3HO
000py/I0BaTh KOCOTOPHBIE 3€pHOYOOPOYHBIE KOMOAHBI, KOMOai-
HBI JUId YOOPKH 3€JIEHOr0 TOpPOIlKa, a TaKXXe Bce yOOpOouHble Ma-
IIMHBI, arperaTupyeMble ¢ KOCOTOPHBIMH TPAKTOPAaMH U CaAMOXO/I-
HBIMU IIIACCH.

PerynupoBanue monoxeHus: paboynmx OpraHoB OTHOCHUTEIHHO
MOBEPXHOCTU TOJsI HEOOXOAMMO JUIsl BCEX JKATBEHHBIX MalllUH,
KOCHJIOK, OOTBOYOOpPOUYHBIX MAIIHH, >KaTOK yOOpPOYHBIX MAIlWH,
PEeXyIUe anmnaparsl KOTOPBIX JOJDKHBI 00€CnedrBaTh 3aJaHHYIO
BBICOTY Cpe€3a pAacTeHUH, JJIs KOPHEKIyOHEyOOpOUHBIX MAIlWH,
[IOJIKAIIBIBAIOLIME OpraHbl (Jlambl, JUCKH, JIEMEXHU, CKOObI) KOTO-
PBIX JOJDKHBI yCTAHABJIMBATHCS M HAXOIUTHCS HA OMpPEICTICHHON
riryOuHe X0/1a, a TaKkXKe JJI Py4YbEBbIX U TEPEOMIbHBIX allaparos,
MOIOOPIIIMKOB, Ya€COOPOYHBIX aMIapaToB H Ip.

8.1 Mexanu3mbl HAaNpaBJIeHUs ABHKEeHUs YOOPOUYHOI
MAaIIUHBI

VY6opouHble MalIMHBI UMEIOT OOJBIIYI0 Maccy, OHU paboTa-
10T, 00pa3ys 3HauUUTENIbHYIO Kouseto. J[is moBopoTa yrpaBisieMbIX
KOJEeC TAaKMX MAaIUIUH MPHUXOAUTCA TNPUKIIAAbIBATh IOBBIILIECHHBIE
yCUJISL Ha pyJieBoe Koisieco. /i CHMKEHUS yCWIMH B PYJIEBOM
MEXaHM3ME YCTaHABJIMBAIOT TUAPOYCHWIMTENU WU NPUMEHSIOT
I'HJIpo00OBEMHBIE MEXaHU3MBI MTOBopoTa KoJsiec. Hapsiny co 3Hauun-
TEIbHBIMU YCWIMSAMHU JUISl TIOJAEPKAHUS 3aJaHHOTO HaIlpaBJICHUS
JBYDKEHUS] MalllMHbl TpeOyeTcss HeocaaOHOe BHMMAaHHUE, YTOMIIS-
olee oneparopa. [1oaromy NpUMEHSIOT aBTOMaTUYECKHE YCTPOM-
CTBa pETryJIMPOBaHUS HANPABJICHUSI IBUKEHUS MAlLIUHBI.

I'mppoycmnurens pysneBoro mexanusma. Kopmyc ruzapopac-
npenenauTens (pucyHok 8.1, @) ¢ cucTeMoil TIr U pbIYaroB CBsI3aH C
PYJEBBIM KosiecoM &, a ero 30J0THUK (3BeHO PE) — ¢ MexaHusmom
ABC noBopora ynpasnsembix kojec 4. [Ipu nmoBopote pysneBoro
KoJieca KOpILyC TMAPOPACIPENENs CMEIAETCss OTHOCUTEIBHO 30-
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JIOTHHKA, TOTJ]a Macjlo IOCTYIaeT OT Hacoca 2 B OJHY U3 MOJIOCTEN
THAPOIMIMHAPA 5, a U3 APYroi moJocTu ciauBaercs B 6ak 3. IIpo-
HCXOJIUT MTOBOPOT YHPABIISIEMBIX KOJIEC.

Pucynoxk 8.1 — IlpuHIMIHATBHBIE CXEMBI:

a — MEXaHMYECKOI'0 PYJIEBOTO JEUCTBUS C THAPOYCHIINTENIEM;
6 — rHAPOOOBEMHOTO PYJIEBOTO YIIPABICHNUS;
1 — ¢upTp *uUOkocTH; 2 — Hacoc; 3 — 0ak; 4 — yIpaBIsieMbIe Koyeca,
5 — TUAPOUMIUHAPEL; 6 — TUAPOPACIPEACTUTENH; 7 — IPEeAOXPAHUTEIIbHBIN
KJamaH; 8 — ITypBabl pyJIeBOTo yIpaBieHus; 9 — Hacoc 103aTop;
10 u 11 — HarHeTaTENHHBIN U CIMBHON TPYOOIIPOBOJIBI OT HACOCA YCUIIHUTENS

Tak kak 3050THUK cBsi3aH MexaHuzmMoM DCBAEF c koneca-
MU, TO UX MOBOPOT MEPEMEIIAET 30JI0THUK B HEUTpaAIbHOE TOJIO-
KEHHe, ITPU KOTOPOM Macilo 3alupaeTcss B THUIPOLUUIHHIIPE, & €ro
MOTOK OT Hacoca Hampasisgercs B 0ak. Takum 00pa3omM, MOBOPOT
KOJeC MEXaHH3MOM C THJIPOYCHIHUTEIEM MPOUCXOAUT MO Mepe
BpamieHusi mrypBana. [IpuMeHeHue TUIPOYCUITUTENICH PYJIeBOTO
MEXaHW3Ma YMEHBIIIAET yCWINE Ha MITypBajie B CPAaBHEHUHU C Me-
XaHUYeCKUM pyieM. OJHAKO TakKHe CHUCTEMBbl HE HMCKIIIOYaoT
OOJIBIIIOTO YHCJIA TAT M PHIYATOB, 3a30PbI B COWJICHEHUSIX KOTOPBIX
BBI3BIBAIOT 3HAUUTENBHBIN (10 25-28°) X0IOCTONH XOH PyJIeBOTO
KOJieca, 4TO BIUSET Ha O€30MacHOCTh JIBHXKCHHS.

Tuopoodbwvemmnoe pynesoe ynpaeienue. B 5ToMm MexaHu3me py-
neBoe Koieco § (pucyHok 8.1, 6) HEMOCPEACTBEHHO CBS3aHO Ba-
JIOM C BpalIarolieiicsl mecTepHei (caTeTuToM) Hacoca-
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no3aropa 9, pacmoyiaraeMoro, Kak IpaBHJIO, B KAOMHE MAaIITUHBI.
[Ipu BpaiieHuu pyseBOro Kojecad a ClieJoBaTeIbHO, U CaTeIlINTa,
HAcoC-703aTop MOJaeT Macio B TMIPOpacHpelesuTeab 6 U, cMe-
asi 30JIOTHUK, HAarHETAeT €ro B OJHY U3 MOJOCTEH T'MIIPOLMIHH-
Jpa 3, BbI3bIBask MOBOPOT Kouiec. M3 Apyroil moyiocTu Macio nepe-
myckaeTcst Ha ciuB. [1oBOpoT KoJiec B Ty U APYTyIO CTOPOHY IPO-
UCXOJUT TOJIBKO IPHU BPAIEHUH PYJIEBOIO KOJIECA, & B HEIIOJABHXK-
HOM COCTOSIHUU TPYXKMHA 30JIOTHHUKA CTaBUT €ro B HEUTpaJbHOE
II0JIOKEHHE, 3amupas Maciao B 00€UX MOJOCTAX TUAPOLMIMHIPA.
[ToanuTtka Hacoca-A03aTOpa BHIIOIHAETCS MO-Pa3HOMY.

Korma paboraer nBurarenb MamuHbl, Maciio HarHETAETCs IO
Maructpanu 10 oT Hacoca-ycunuTens (Ha cXxeMe He MoKa3aH) 4e-
pe3 pacrpenenauTesb K Hacocy-103aTopy. B ciayuyae OykcupoBku ¢
HepalOOoTaIIUM JBHUraTeleM WIA TpU HEHCIPABHOM HAcoce-
YCWIIUTEJIE Macil0 3aCachlBaeTCs HACOCOM-/103aTOPOM M3 CIUBHOM
MarucTpanu. Tak Kak MOMEHT Ha Bally Hacoca-a03aTopa Mporop-
LHMOHAJICH nepenany naBieHuid AP HarHeranus P, v Bbinycka P,
T. . AP = P, — P, TO cnenyer, 4TO MOMEHT, OTPEOHBII Ha MOBO-
pOT pyJeBOro Kojeca, NpU OJUHAKOBOM CONPOTHUBIEHUU KOJEC
MOBOPOTY 3HAYMUTEIHLHO MEHBIIE TMpH paboTaromieM Hacoce-
ycuiurene. ['napoodbeMHoe pyseBoe yrpaBieHHEe MEHEe MaTepH-
anoemko (B 2,5-3 paza), ueM MEXaHUYECKOE C THAPOYCUIIUTEIEM,
XOJIOCTOM XO0J pyJeBoro koisieca B HeM MeHble (4—6°). OnHako
Takod MeXaHu3M TpeOyeT OONBIIOr0 MOMEHTa Uil MOBOPOTA
HITypBaJla NMpU HepaOOTaroIleM HAacoce — YCHIIUTENE, OCOOEHHO
MIPU 3aryCTEBIIEH KUIKOCTH.

8.2 HpHHHHHHaJILHbIe H JICMCHTHbBIC CXEMbI
ABTOMATHYECCKOI'0O PEryjupoBanusd moaaaun

PaccmoTpuM BHauane cxeMbl PeryjasiTOpoB MOJIOTHIIOK CaMoO-
XOJHBIX KOMOAWHOB, pearupyronMx Ha OTKJIOHEHHUS TOJIIUHBI
ciosi XJeOHOM Macchl Ha HaKJIOHHOM TPaHCIOPTEpE KaTKH, T. €.
TaKHe, Y KOTOPBIX PETYJIUPYEMBIM MapaMETPOM SIBJIIE€TCS TONIIMHA
ciost XJIeOHOM Macchl. BO3MOXXHOCTh TaKOTO pEryJIWpOBaHUS OC-
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HOBaHa, KaK YK€ OTMEUAJIOCh, Ha MPEINOCHUIKE, YTO M3MEHEHUE
TOJIIIMHBI CJIOS MPOTIOPIIUMOHATBHO U3MEHEHHIO TTOaYH.

B Hacrosmiee BpeMs peioxKeHO HECKOIBKO THIIOB TaKHX pe-
T'YJATOPOB, OTJIMYAIOIIMXCS MEXKIY COO0H yCTPONHCTBOM TJIaBHBIM
o0pa3oM JaTuvKa W YIPaBJSIOMIETo dieMeHTa. [[Jisi HeKOTphIX ca-
MOXOJHBIX KoMmOaitHOB THHa CK-5 pa3paboTaHbl B OCHOBHOM JIBE
CXEMBI PEryJsTOPOB: 3JIEKTPOrHAPaBINYECKUN (PUCYHOK 8.2, a) ¢
JATYMKOM PEJIEHHOTO THIAa W THAPOMEXAHHUYECKHUU C JATYUKOM
MPONOPIMOHATFHOTO THIIA (PUCYHOK 8.2, 6).

]

Pucynok 8.2 — Cxema peryastopoB noaauu koncrpykuun BUCXOM:

a — 3NMEKTPOTUIPABIUYCCKUI; O — THIPOMEXaHIMYCCKHIA;
1, 10 — priyar; 2, 13, 14 — npyxuHa; 3 — KOHTAKT; 4 — JJIIEKTPOMArHUT;
5 — ICTOYHHUK DJIEKTPUIECKOTO TOKa; 6, 15 — 30510THUK; 7, 16 — THIPOMITHHID;
8, 17 — 610k Bapuatopa; 9 — Bo3BpaTHas npyxuna; 11 — rubkas tara;
12 — peryampoBOYHBIN phIuar
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B nepBoMm citydae 4yBCTBUTEIbHBINA 3JIEMEHT BBIIIOJIHEH B BU-
Jie TIOANPY>KUHEHHOTO (TPY>KUHOM 2) ABYIIEUero peruara /, HUX-
Hee IJIeY0 KOTOPOI'o ONUPAETCs HAa HUKHIOIO BETBb LIENM HAKJIOH-
HOTO TpaHcnopTepa kaTku. KoHel BepxHero mjeda npeacTaBisieT
cO0OH KOHTAKT, KOTOPBIA MPH OTKIOHEHWH pblYara Ha BEJIWYHHY,
0O0JIBIIYI0 30HBI HEUYBCTBUTEIHHOCTH, 3aMBIKA€T COOTBETCTBYIO-
LIM€ KOHTAKTHI 3, B pe3yJbTaTe€ YEro B LENU OJHOIO U3 DIIEKTPO-
MAarHuTOB 4 30JIOTHUKA MOSBJISAETCS 3JIEKTPUUECKHI TOK OT UCTOY-
HUKa 5. 30JIOTHUK 6 TMPU 3TOM MEPEMECTUTCS U3 HEUTPaTHLHOTO
MOJIOKEHUS U OTKPOET JIOCTYIl Macja U3 HAllOPHOW MAarucTpajy B
OJIHYy W3 IOJOCTEeW rmauivHapa /. B pesynbrate mOpuieHb LU-
JTUH/ApPA HAauHET MepeMeniath 0JIOK Bapuaropa 8, U CKOPOCTh KOM-
OaifHa HAYHET U3MEHSATHCS J0 TEX IOp, TOKA TOJIIMHA CJIOS XJIe0-
HOM Macchl B HAKJIOHHOM KaMepe Mo pPblYaroM He JOCTUTHET CHO-
Ba CBOEro HOMHUHaJIbHOTO 3HaueHus. Ilocne Toro xkak Oyner Juk-
BUJIMPOBAHO BO3HUKILEE OTKJIOHEHHUE MOJA4YH, pbluyar 3aiMeT CHO-
Ba PaBHOBECHOE IIOJIOKEHUE U DJIEKTPUYECKAsl LEMb 3JIEKTpoMar-
HUTA Pa30MKHETCS (phIYar OTOMIET OT KOHTAKTa 3). 30JI0THUK IO/
JeCTBUEM OJIHOM W3 BO3BpaTHBIX NPYXHH 9 YCTAaHOBHUTCS B
HEHUTPAIBLHOE NOJIOKEHUE, U IEPEXOIHBIN MTPOLIECC MPEKPATUTCS.

B runpomexannueckom perynstope (pUCyHOK 8.2, 6) pblyar
10 cBsi3an rubkoii Taroit // ¢ 3o10THUKOM 15. B cuctemy cBsizu
BKJIIOUEHBI JiBe mpykuHbl /3 u 4. IlepBas mpyxuHa 4 wurpaer
POJIb KOMIIEHCATOPA U YCTPAHSIET 3a30pbl B IIAPHUPHBIX COUJIEHE-
HUSAX MEXaHWYECKOW CBS3U 30JIOTHHKA C phlyaroM. Bropas mpy-
*uHa 14 saBnsgercs Bo3BpaTHOW. OHA MOCTOSIHHO NMPH)KUMAET PbI-
yar K Henu TPaHCIOpTEPa U BO3BpAILAeT 30JI0THUK B HEHUTpaIbHOE
I0JIO’KEHHE T0CE JIMKBUAALMH TOSBUBIIETOCS OTKJIOHEHUS 10/~
yu xJIeOHOM Macchl OT HOMHUHAJIBHOTO €€ 3HaueHus. Hactpoiika
perynsTopa Ha 3aJaHHYIO 1oj1a4y (BepHee TOJIIMHY CJ0s1) MPOU3-
BOJUTCS PbIYAXHOU cucTeMon 12.

Perynarop pabotaer cneaytomum obpazom. [lpu yBennuenun
TOJIIMHBI €105 XJIeOHOW Macchl pelyar MOBOPAYMBAETCS MO Yaco-
BOM CTpeNKe W 4yepe3 THOKYyIo cBsi3b 11 cmemiaer 300THUK 15 u3
HEUTPAJIBLHOIO IMOJIOKEHUs. Maciio HauMHAEeT MOCTYNaTh B HUX-
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HIOIO TIOJIOCTh TUApOIIIMHApa 16 Bapuaropa 17 XxonoBoi yacTty,
BbI3bIBas TEM CaMbIM YMEHBUIEHHE IOCTYINATEIbHOW CKOPOCTH
kombOaiiHa. [logaua xy1e0HON Macchl B KATBEHHYIO 4acTh COOTBET-
CTBEHHO HAyHET TaKXK€ YMEHbIIAThCS 10 TeX IOp, MOKa He J10-
CTUTHET 3aJaHHOW BEJIMYUHBI, IPEAYCMOTPEHHOM HACTPOMKOU pe-
ryisaTopa. B 3T0T MOMEHT 30J0THHUK 3aliMEeT UCXOJIHOE HEeHTpalib-
HO€ I0JIOXKEHHE, U B CUCTEME YCTAaHOBUTCSI PABHOBECHBIH PEKUM.
IIpy yMeHbIIEHHMM @OJAYM MPOLECC IPOTEKaeT B OOpaTHOM
HaIPaBJICHUU.

OCOOEHHOCTBIO THAPOMEXAHUUYECKOI'O PEryJisiTopa 3arpy3ku
MOJIOTUJIKA KoMOaitHa, pazpadborannoro B YHUNMMOBCX sBnsercs
TO, YTO B Kau€CTBE TMAPOYCHUIIUTENS MCIIOJIb30BaHa CUCTEMA COIl-
JI0-3aCTIOHKA, paboTa KOTOpOW ObLTa paccMOTpPEHa BBIMIC. 311ECh
qyBCTBUTEbHBIN 3JIEMEHT BbINOJIHEH B Buje uryna /. Ilpu uzme-
HEHUU TOJILIMHBI cI0sI XJ1€0HOM Macchl Lyl MepeMeriaeT mToK 2
THJIpOyCWINTENsS 3, U3MEHSS 3a30p MEXAYy TOPLOM IITOKa 2 U
nopuiHeM ruapoycunurens 3. brnarogaps Takomy ApocceaupoBa-
HUIO Macjia MEHsIeTCsl JIaBJIeHUE B IMOJIOPIIHEBOU MOJOCTH M-
poumMauHApa 6 OJAHOCTOPOHHETO AEMCTBMS, MOPIIEHb KOTOPOTO
nepemeraeT 0J0k Bapuaropa ckopoctu 7. Hactpoiika cuctemsl Ha
3aIaHHYI0 TI0/1avy XJIEOHOW MacChl MPOU3BOJUTCS JAPOCCENeM 4 C
IIOMOUIBIO0 PYKOATKH 5. VI3MEHEHHeM MONOoXKEHUs Apoccens 4 u3-
MEHSETCS MPOTUBOABIIEHNE B MTOJIOCTH TUIPOYCUIIUTENS 3, a Clle-
JIOBAaTEJIbHO, U PABHOBECHOE IOJIOKEHUE €T0 MOPILIHS.

O6mras cxema peryisiTopa KoMmOaliHa IMOKa3aHa Ha PUCYH-
ke 8.3. I[IoMuMO OCHOBHBIX JIEMEHTOB PEryJjsATOpa MOAAYU YyB-
CTBUTEJIBHOTO 3JI€MEHTa [, 3JIEKTPOMArHUTHOTO 30JIOTHUKA 2,
THJIpOLMIIMHApa 4 BapuaTopa 3 XOJ0BOM 4yacTu KoMOaiiHa, B CH-
CTEMY BKIJIIOYEHBI: JAaTYMK S KpalHUX IOJOKEHHM Bapuaropa,
CUTHAJIN3aTOp 7 3a0MBaHUs COJIOMOTPsICA, CUTHAIN3ATOPHI § 3a0u-
BaHHUS 3€PHOBOTO U KOJIOCOBOTO UIHEKOB, AATYUK 9 BBHIKIIOUEHHUS
My(]THI cremnieHus, naTdyuk /() meperpysku ABUratens, peie 12
MTOAKJIFOYEHUS JATYUKOB COJIOMOTpsICA U IIIHEKOB, pene /3 pa3Mbl-
KaHUs SJIEKTPUYECKOH 1IeTd B 0OMOTKE 30JIOTHUKA 2 (TOK B 3TOU
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[[eNU TepeMeNIaeT 30J0THUK TaK, YTO CKOPOCTh KOMOaiHa TMOBHI-
IaeTCs ), PyYHOHU MepeKitouaTens /4.

Pucynoxk 8.3 — Cxema peryistopa 3epHOyOOpOYHOTO KOMOaiiHa:

1 — 4yBCTBUTENBHBIN 3JIEMEHT; 2 — JIEKTPOMATHTHBIN 30JIOTHUK; 3 — BapHaTop;
4 — rUAPOLMINHID; 5 — AaTYNK KpalHUX MOJI0KEHUI BapraTopa; 6 — KJamnaH;
7 — cUTHaNM3aTOp 3a0MBAaHUSI COJIOMOTpsCA; 8§ — CUTHAIM3ATOP 3a0MBaHUS
3epHOBOTO U KOJIOCOBOTO IITHEKOB; 9 — TaTYMK BBIKIIOUEHUS MY (THI;

10 — naTumk neperpy3ku asurarens; 11 — mammouka; 12 — pene moaKII0YeHHS
JaTYNKOB; 13 — perne pasMBIKaHUS ANEKTPHUECKON IIeTIH;

14 — py4HOH TIepeKIIIoYaTeNb

VYcTaHOBKa JaTyMKa NEPErpy3KH JBUraTells BbI3BaHA CIENY-
IOIUMH  COOOpakeHUsIMH. MOIIHOCTD JBUTATENsl CAMOXOIHBIX
KOMOAifHOB TpaTUTCS Ha paboTy MeXaHM3MOB KoMOaiiHa U Ha €ro
nepenBrxkeHne. Pacxo MOIIHOCTH Ha MEPEBUKEHUE 3aBUCHUT OT
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cocrostHus moiist. Ecnm o0miast MOIHOCTh, TpeOyromasics A pa-
00Thl KOMOaifHa, MPEBHIIAeT HOMUHAIBHYIO MOIIHOCTH JBUTAaTe-
151, TO TIpU paboTe B TSKEIIBIX IMOJIEBBIX YCIOBHUAX MOUIHOCTH JIBU-
rateisi He XBaTUT JJs oOecreueHus: HOpMalIbHONW pabOThI MOJIO-
THJIKU U CKOPOCTh BPAIICHHS MOJIOTHILHOTO OapabaHa pe3Ko yra-
net. Ilpu meperpyske nuratesnss gaT4uk /(), yCTaHOBJICHHBIA B
perynsitope 000pOTOB JBUTATENs, CHIXKAET CKOPOCTh KOMOaiiHa,
HE3aBHCHUMO OT PETYJIATOpa 3arpy3KH.

Hatuuk 9 My(]Thl cremieHus oOecleynBaeT MEpeKIIoYeHNE
CKOpOCTeil B KOpoOKe mepeaay Mpyu MUHUMAIbHBIX 000pOTax Iie-
creped. [Ipu BeDKMMaHUM niefand My(ThI CIETIICHHs 0CBOOOXKIa-
€TCsl KHOIKA BKIJIFOUEHUS M 3aMBIKAeTCS LIEeTb KaTYIIKH 3JIEKTPO-
MarHUTHOTO 30JI0THHKA.

Curnanuzaropbl 3a0MBaHUS pabOYUX OPraHOB MOJOTHIIKU
MOJIKJTFOYEHBI K CHCTEME PEryJIMPOBaHUS TakK, 4TO MPHU cpadaThiBa-
HUU KaKOTo-TMOO M3 HHUX CKOPOCTh KOMOaiiHa aBTOMAaTHYECKH
CHIDKAETCSL.

JlaTyuk 5 KpallHUX MOJIOKEHUW BapuaTopa CIyKUT yKas3are-
JIEM JUIs CBOEBPEMEHHOI'0 NEpEeKIIoueHns KopoOku mnepenad. Ko-
I/la BApUATOp HAXOJUTCS B OJHOM M3 KpallHUX CBOMX IMOJIOKECHUH,
Ha PyJIeBOM KOJOHKE 3a)KUTACTCs OJIHA U3 JIaMITOYeK /1.

Pyunoii mepexmtouarens /4 WMeeT TPHU TOJOXKEHUS: YMEHb-
IIEHHE CKOPOCTH, HEUTpaIbHOE IMOJIOKEHHE, BKIIOYEHHUE aBTOMa-
Ta. B mepBoe monoxeHne BKIIOYASTCS IIETb KATYIIKH YMEHBbIIe-
HUSI CKOPOCTH, BO BTOPOM 00€ KaTyIIKH 30JJ0THUKA 00ECTOYEHBI U
B TPETbEM BKIIIOUAETCS IIeMb KATYIIKU 30JIOTHUKA HA TOBBIIICHUS
CKOpOCTH (711 TPAHCTIOPTHOTO TIOJOXKEHHUsS, KOTJa B KAaTke HeT
XJIEOHOW MaccChl H 1IeTlh TPAHCIIOPTEPa MAKCUMAILHO OMYIIEHA).

B rumpaBnnueckyro ceThb CHCTEMBI BKIIOYECHBI TaKXKe Kilara-
HBI 6, CBSI3BIBAIOIINE HATIOPHYIO M CTUBHYIO MarucTpasiu.

8.3 Yka3zareab norepsn 3epHa

Vkaszarens norepp 3epHa (YII3) xoHTposmpyer nM3MeHEHHE
BEJIMYMHBI TOTEPh 3€pHAa MOJIOTHIIKOW B Iporiecce paboThl KOM-
6aiina. [lpuHnun ero paboThl OCHOBAaH HAa OTHOCHTEIBHOM CpPaB-
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HEHHH KOJIMYECTBA CBOOOIHOTO 3€pHA, TEPSIEMOr0 MOJOTUIKOH, C
KOJIMYECTBOM 3€pHA, MOCTYHAIOUIero B OYHKep B TEKYIIH MOMEHT
BpeMeHH. OTHOcUTEIbHAsI BEIMYMHA NOTEPh yKa3aHa Ha ILIKaJe
M3MEpUTENIBHOTO Mpubopa B mpoleHTax. J(uamna3on u3MepeHust oT
0,5 1o 3 %. AbcomnroTHas morpenrHocTh u3mepenus =+ 0,3 %.

VYka3zarenp IOTEph 36pHA COCTOUT U3 YETHIPEX NMbE303TIEKTPHU-
4ecKUx npeoOpazoBareseil (pucyHok 8.4), U3MepHUTEIHHOro 0J0-
Ka, MOKa3bIBAIOIIEro Mpubopa, COCTUHUTENbHBIX MaHeNnel u mpo-
BOJIOB.

Jlns peructpanuu NoTeph 3€pHAa B COJIOME U IOJIOBE IbE30-
AJIEKTpUYECKUE TPeoOpa30BaTEId YCTAHOBIEHBI HA JABYX CPEIHHUX
KJIaBUIIaX COJIOMOTpsica kombaiiHa «HuBa» miu Ha BTOpO# U 4eT-
BEpTOI KJIaBHINIAX coJoMOTpsica kombaitna «Koyoc» u Ha cKkaTHOM
nocke. IIpeoOpa3oBaTens 3epHa, MOCTYMAONMIEITO B OYHKEp KOM-
OaifHa, yCTaHOBJIEH Ha JIHUILE PEUIETHOIO CTaHa.

(

Pucynox 8.4 — Cxema yCTaHOBKHM ITPUOOPOB yKa3aTessl IOTeph 3epHa:

1, 6 — mpeoOpaszoBaTe MOTEPH IIEKTPUUECKHE; 2 — U3MEPUTEILHBIN OJI0K;
3 — tym0Oinep; 4 — pydka 4yBCTBUTEIBHOCTH; 5 — PUOOP, MOKA3BIBAIOIIAN
OTHOCHUTEILHBIE TOTEPH 3€PHA; 7 — COSNMHUTENbHAS TIOHEITh
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Kaxnoe ynapenue 3epHa 0 MeMOpaHy IpeoOpa3oBaresieil Bbl-
3bIBA€T IOSIBJIICHUE HA BBIXOJE MpeoOpazoBaTesieil 3JeKTPUIECKUX
CUTHAJIOB, KOTOpBIE IOCIIE YCWJIEHHS M NPeoOpa3oBaHUs IOCTY-
NAIOT Ha MOKa3bIBAIOIIUI PUOOD.

W3mepurenbHbIii 070K MOHTHPYIOT Ha JIEBOU MaHenu KaOuHBbI,
a MMOKa3bIBAIOLIUI TPHOOp HA PYJIEBOM KOJIOHKE.

8.4 ABTOMaTHYecKas cMcTeMa KOHTPOJIs KoMOaiiHa
PCM-10 «/IOH-1500 b»

ABTOMaTHuYECKas CHUCTEMa KOHTPOJIA COCTOSIHUSI OCHOBHBIX
arperatroB U NMPOTEKaHMUsI TEXHOJIOIMUYECKOTo Ipolecca KoMmOaiiHa
MOCTPOEHA MO 0JIOUHO-(PYHKIIMOHATBLHOMY Tpu3HaKy. OHa cOoCTO-
UT U3 psaa OJIOKOB, CIyXalllMX JUIs U3MEPEHHs 4acTOThl Bpalle-
HUSI OCHOBHBIX pabo4Mx OpraHoB KOMOaiiHa W CKOPOCTH €ro JIBU-
JKEHUs, NIl BBISBJICHHUS CHIDKEHUS YacTOTHI BpAIICHHS pabouymx
OpPraHoOB, CKJIOHHBIX K HOPMAaJIbHBIX PEKUMOB pabOTHI JBUTATEIS,
THJIPOCUCTEMBI, JIEKTPOOOOPYIOBAaHUS U IPYIHMX arperatoB U CH-
cteM KombaiiHoB. OcHoBHBIE eMeHThl ACK 1 ux pacnosnoxeHue
MOKa3aHbl HA pUCYHKE 8.5.

Baok u3mepenuss yactorsl BpameHusi. Ciy XUt Juisi U3Mme-
pEHUS U OTPaKEHMsI Ha YEThIpeXpa3psiAHOM CBETOBOM TalJo de-
THIpEX MapaMeTPOB: YaCTOTHI BpPAIleHHs] KOJICHYATOrO Baja JBHUra-
TeJsl, BEHTUJISTOPA OYMCTKH, MOJOTUIILHOTO OapabaHa, CKOPOCTH
nBukeHus] kombOaliHa. OH yCTaHOBJIEH B IUTKE MPUOOPOB (PHUCY-
HOK 8.6).

baok curHanuM3anmuM CHUKEHHS 4YACTOTHI BpalleHHS.
[Ipeqna3zHaueH nansi KOHTPOJS 32 CHUKEHHMEM YacTOThl BPAILLIEHUS
BaJIOB CIEAYIOLIMX pabOyMX OpraHoOB: MOJOTHUIIBLHOrO OapabaHa
IIPUBOJIa OYUCTKH 3€PHOBOTO LIHEKA KOJOCOBOTO HIHEKA COJIOMOT-
psica comomoHabuBaTens. Ecnmu Ha xomMOaitHE BMECTO KOTTHUTEISI
HapelleH u3menbunutens [IKH-1500, To koHTponupyeTcsi cHuxe-
HUE YacTOThl BpalleHus: OapabaHa W3MeNbUYUTENs, BEHTUIIATOpA
m3MenpuuTens. [Ipu CHUKEHUH 9acTOTHI BPAILEHHS STUX PabOunx
opranoB Ha 15-20 % ot mamunana bCY ¢opmupyer snexTpude-
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CKHM€ CHUTHaJbl, MOJAaBacMble Ha OJIOKM CBETOBOM CHUTHAJIU3ALUU
(bCC). brok curHamu3anuy CHUKEHHUSI YaCTOTHI BpallleHus: pado-
YUX OPraHOB YCTAaHABJIMBACTCS B OTCEKE KAOWHBI 32 CIIMHKOW CH-

JICHUSL.

9 1041 11 13

30 19 05 27

Pucynox 8.5 — Pacnionoxenue anementoB ACK:

1 — naTunk 060poTOB OapabaHa; 2 — OJIOK MHAMKAIIUH MOTEPh; 3 — JaTIHK
000pOTOB IBUTATEIIS; 4 — TATUYHUK CUTHAIHU3ATOPa aBApUIHOIO IaBJICHUS Maca;
5 — IUTOK NMpHOOPOB; 6 — NaTYHK MpeeTbHON TeMIIepaTypsl BOJBI; 7 — aHTEHHA

aKTUBHAS, 5 — paguonpueMHuK; 9, 11 — OJI0KK CBeTOBOH CHTHANH3ALINY;
10 — G110k cBETOBOI! U 3BYKOBOH CHTHANHM3aNnM; 12 — OJIOK U3MEPEHUS YaCTOTHI
BpameHus; 13 — gatunk 3a0uBaHus PIIBTPA OCHOBHOW THIPOCHCTEMEI;

14, 16 — yxa3aTenu 3amonHeHus OyHKepa; 15 — 60K KOHTPOJS CHUYKCHUS
YaCcTOTHI BpaIlleHUs; 77 — JaT4MK 000pOTOB cooMoHabuBatelst; 18 — marank
3a0MBaHUS COJIOMOTpsica; 79 — HaTIWK aBTOMATa BHITPY3KH KOMHEL, 20 — TaTIuK
3anoyiHeHus konHutens; 21, 22, 23, 24 — nbe303JeKTpUYECKUE JATYUKU IOTEPh
3epHa 3a COJIOMOTPSICOM; 25 — JaTYHK OTKPHIBAHUS KJIallaHa KOITHHUTEIIS,

26 — ycunuTelb-(hopMHpPOBaTEIb; 27, 28 — Mbe303JICKTPUUCCKUE TaTUUKU
MOTEPh 3€pPHA 3a OYHCTKOM; 29 — maTynk 060pOTOB Bajla COIOMOTPSCA,;

30 — maT4uk 000POTOB 3€PHOBOTO IIHEKA; 31 — JaTYMK 0OOPOTOB KOJIOCOBOTO
nrHeka; 32 — JaT4uk 000pOTOB BEHTHIIATOPA; 33 — JATYUK CKOPOCTH JIBYDKEHUS;
34 — naTuuk 000POTOB KOJIEOATENHLHOTO BaJla OUUCTKH; 35 — MATYUK BKIIOUCHUS
CTOSTHOYHOTO TOPMO3a

bnoku ceeroBoit curnanuzanuu (BCC). brnoku cBeToBoil cur-
HaJIM3alUH peo0pa3yroT AIEKTPUYECKHUE CUTHABI, TOCTYTAIOIINe
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ot 61oxkoB B Y u BCY B Bu3yaibHble B BUJE I10JCBEUNBAEMBIX
YCIIOBHBIX CUMBOJIOB (IIMKTOTPaMM), COOTBETCTBYIOIIUX TOMY HJIH
MHOMY pabodyeMy Oprany, arperatry Wil CUCTeMe, HaXOIIEeMCs B
aBapUIHOM WJIM TEXHOJIOTHYECKU U3MEHEHHOM COCTOSHUU.
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Pucynok 8.6 — [l{utok mpudopos:

1— KOHTPOJIb 000OPOTOB ABHraTeNsl; 2 — 000POTHI BEHTHIIATOPA; 3 — 000POTHI
Oapabana; 4 — CKOPOCTb; 5 — IpoBepKa paboThI O10Ka; 6 — Tabds0; 7 — yKa3aTesb
JTABJICHUSI Maclia IBUTATEIN; 8§ — pyKOATKA CheMa MaHely;

9 — ammepmeTp; 10 — yka3zarens TeMrepaTypsl BoJsl Apuraresns uiu macia I'CT;
11 — yxa3arens ypoBHA TOIUIMBA; 12 — KiIr0u cTapTepa; 13 — BKITroUaTels
«Macchl»; 14 — maMIia KOHTPOJIbHAS ITOJTHOTO BKIIFOUEHHS JICHUKCA BBITPY3HOTO
mIKeKa; 15 — BKIIovaTeNb MaraeTo-myckoBoro nsuratenst (CM/1-24) wmu
BKITIOYATEINb dJeKTpodakensHoro nojgorpesarens (CMI-31A, CMI-23);

16 — KOHTpOIB paboTHI MomorpeBatest; 17 — OJIOK mpexoXpaHnuTeneit
C TepeKIToYaTeIeM HOJOrPEeBATEN B PEKUME «3UMAa-JIETO» H PO3ETKON
JUTS IEPEHOCKH; 18 — curHanm3anus BKIFOUCHUS-BRIKITFOUSHISI MOJIOTHIIKH
19 — BimtoueHue aBToMara copoca KomHbl; 20 — BKIIIOUEHUE OTOTHUTEIS;
21 — rabapuTHbIe OTHH; 22 — TpAaHCTIOPTHBIE (apkl (B 6bamrepe);
23 — nepexiroueHne KOHTpoist Temneparypsl Macia I'CT 1 Bozbl JBUTaTENs;
24 — 6NoK TepeKIrovaTenei; 25 — 3ByKOBOM CUrHAI, 26 — TepeKITovaTelb
KaHAJIOB KOHTPOJIS; 27 — KHOTIKA 3aIIOMHHAHMS 9acTOTHI BpamieHus Oapabana

O06a 610Ka ycTaHABIMBAIOTCS B BEHTHJIALIMOHHOM OTCEKE Ka-
6unbl. Ha npaBom 61oke BCC-9 (pucyHok 8.6) UMEOTCS MUKTO-
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rpaMMBbI: JIaBJICHHE Maciia B JIBUTATENE; BEHTUIATOP U3MEIIbYUTE-
ns1; 3a0MBaHME KOMHUTENs; 3a0MBaHME MPOCTPAHCTBA HAJ COJIO-
MOTpSICOM; TEeMIIepaTypa BOJblI B JBHUTATese; 3apsijaKa akKKyMyJisi-
Topa.

Ha neBom 6moke BCC-11 (pucyHok 8.6) pa3memieHsl MUKTO-
rpaMMBbl, Jaroliyue MHPOPMALMIO O CHM)KEHUH YacTOThI BpaIllEHUs
BAJIOB CIICAYIOMIMX paboYMX OpraHOB: NPUBOJA OYHCTKH; 3€PHO-
BOT'O IIIHEKa; COJIOMOTPsCA; BEHTWIATOpA M3MeNbuuTess; 6apada-
Ha U3MEJIBYUTENS; COIOMOHAOMBATENS; KOJIOCOBOTO LIHEKA; MOJIO-
TWJIBHOTO OapabaHa.

Wupukanus aBapuifHOTO cocTosiHUs Ha JieBom Omoke BCC
UMeeT KpacHbId LBET cBeueHHs. MHIuKanus TeXHOJIOTHYeCKOro
M3MEHEHHsI COCTOSIHUA Ha npaBoM Osioke BCC nmeer xenToiii 1BeT
ceeueHus. [Ipu moxacBeunBaHuu 1000 OAHOM M3 MHMKTOrpamMm
6nmokn BCC natot paspemenue 070Ky 3BYKOBOW M CBETOBOW CHT-
namuzanuu (b3C) Ha popmupoBaHue 3ByKOBOTO CUTHAIA.

Bbaok 3BykoBoii u ceeroBoii curnaausanum (b3C). Cinyxur
i (hOpMUPOBAHMSI IPEPHIBUCTOIO 3BYKOBOI'O CHUTHAJA MPH MOJ-
CBETKE JI000H M3 MUKTOrpamMM M (HOPMHUPOBAHHS MPEPHIBUCTOTO
JIEKTPUUECKOTO CUTHAJIA Ha KOHTPOJIbHYIO Jamity «O000IeHHbIH
OTKa3», YCTaHOBJIEHHYIO Ha pyJyieBoi kosoHke. biok B3C ycra-
HoBJIeH Mex 1ty O1okamu BCC B BEHTUIISILIMOHHOM OTCEeKe KaOUHBI.

Curnanuzaius "3aMeHeHus: uHTeHcuBHOCTU noTeps (CUUIT)».
Ona cocrout u3 6mnoka uHaukanuu noreps (BUII), ycunurens-
dbopmuposarens umiyiabcoB Y DU-2 u gatuuxos noreps AI1311-1.

Hatuuku noteps 3epHa 21, 22, 23, 24, 27, 28, (pucyHok 8.5)
MbE30JIEKTPUYECKOT0 THIIa TPE0OPa3yIOT FHEPTHIO MaJAIOIIUX
3€peH B AJIEKTPUUYECKHE CUTHAJIBI M YCTaHABIMBAIOTCS B KOHIIE
JBYX CPEHUX KJIABHIL COJIOMOTpsIiCa U MOJ JIOTKOM MOJIOBOHAOM-
BaTelIsl.

Ycunutenb-QpopMupoBaTeNlb UMITYJIbCOB 26 (pUCYHOK 8.6)
(Y®U-2) npennazHayeH Jisl yCUICHUS JIEKTPUYECKUX CUTHAJIOB,
nocrynatouux ¢ gataukoB JAII3I1-1 1 popmMupoBaHus UMITYJIbCOB,
obecrieunBarOnIX paboTy 0JIOKa WHAUKAIIMHA TTOTEPh. Y CTAHOBJICH
Ha JIeBOW OOKOBMHE MOJIOTHIIKE HaJ 33HUM KOHTPIIPHUBOOM.
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brnox unpukamuu noreps 2 (pucyHok 8.6) (BUII) cuyxut mis
IpeoOpa3oBaHusl INEKTPUUECKUX HMMITYJIbCOB, MOCTYHAIOIIUX M3
Y®U-2 B BU3yanbHBIE CUTHAJBI, [IPONOPLHUOHAIBHBIE UHTEHCUB-
HOCTH IIOTEPH 3€pHA.

[lepemenieHue CBETOBOIO IMSITHA HA MHIMKATOPHBIX HaHENAX
BBEPX CBUIETEIBCTBYET O TOM, YTO YPOBEHb IIOTEPh pacTeT. biok
WHIMKALMU TIOTEph YCTAHOBJIEH B KaOWHE Ha JIEBOW MepeaHen
CTOMKE.

PannoBOMHOBBIN JaT4WK A7 KOMOWHAIIMK 3€PHO-COJIOMA
MOJKET OBbIThb IPUMEHEH JJIs MOJyYeHHs] MHPOPMALUU O KOHIIEH-
TpaluM KOJIOChEB U O BbICOTE UX. [ 3TOM L€ 0OBIYHO UCTOIb-
3YIOT Napbl M3JIy4aTeiab — IPUEMHHUK, PACIOJIOKEHHBIE COOTBET-
CTBEHHO Ha BBICOTE KOJiOca M HIDKE. Takoil crmocod MmocTpoeHHs
JAaTYMKOB OCHOBAaH HA TOM, YTO KOJIOC MOTIJIOUIaeT OOJbIle 3HEep-
rud, 4eM cTebenb pacTeHus. Tak Kak KOd(QOUIMEHT 3aTyXaHUs
JIEKTPOMAarHUTHBIX BOJIH IPONOPLMOHAIEH KBaApaTy IUaMeTpa
pacTeHus, a JMaMeTp KoJioca MUHUMYM B 2 pa3a OoJiblle JuameT-
pa crebins, TO 3aTyXaHUE PaJMOBOJIH IPU MPOXOXKICHUU dYepe3
crebenb U KOJIOC CYIIECTBEHHO Pa3IMyaeTcss U 3aBUCHT OT KOH-
LIEHTPALUN PACTEHUM.

8.5 ABTomMaTu3aums 3¢pHOOYUCTUTEILHBIX MAIIUH

ABTOMATH3AIUsl 3E€PHOOUMCTUTENIBHBIX MAlIMH B MOTOKE
OCYIIECTBISIETCS IMyTeM MPEABAPUTEILHOTO M OKOHYATEIbHOTO
cenapupoBaHus (pUCYHOK 8.7) Ha BO3QYLIHO-PEIIETHOM 3€pHO-
ouucTUTeNnbHOM MamuHe (30M).

3epHoBast Macca U3 OyHKEpa ¢ MTOMOIIBIO MMUTATENS TT01aeTCs
B BO3AYIIHBIA KaHANl C MOMOIIBIO acCIHUpaluu (OTCAChIBAaHHUS BO3-
Iyxa), TOe JIETKHe MPUMECH BO3AYIIHBIM ITOTOKOM OTAETSIOTCS H
BBIBOJIATCS U3 30HBI MAllTMHBI. 3aTeM 3€pHOBas Macca MOCTYyMaeT
Ha pelIeT4yaThlii cemapaTop, COCTOSIIUN M3 YeThIpeX KoyeOuto-
IIUXCSI PeNIeT, KOTOPhIE PaCIIONI0KEHBI HAKIIOHHO M MTOTIAPHO OJTHO
HajJ ApyruM. Bepxuue (COpTHpOBANbHBIE) peIIeTa MPOCEUBAIOT
3epHa OCHOBHOW KYJIBTYPHI, & KPYITHbIC MMPUMECH CKATHIBAIOTCS H
yaansatotcess 3 30M. HuxHue (oJaceBHbIE) pelieTa BIACISIOT U3
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IIOTOKa Mejnkue npumecu. Taxke motoMm ypansemele u3 30M, a
3epHa OCHOBHOW KYJBTYpBI, CKaTBIBAsICh, MPOXOISAT 4Yepe3 BO3-
IOYUIHBIM KaHaJl BTOPOWM acmupamnuu, OCBOOOXKIAIOTCA OT OCTaB-
MIMXCS MEJIKUX MMPUMECEH ¥ OYHMIICHHBIC TOKUIAI0T MAIIHHY.

W ¥

P o

oy e
L™

—n  JEpND OCHOBHOU KygSIMYDS
——  NOYnHbI® MDUNECU

——t [1E7INUE NIUMECY

—o-w= B030yx

—x- fle2rue npuecy

Pucynok 8.8 — Cxema BO3AyIIHO peNIeTYaTON 3€PHOOUNCTUTENILHON MAIlIUHBI:

a — ¢pyHKIHMOHANBHAs; 0 — mapaMeTpuyecKas;
I1b — npuemusIit Oyakep; LIV — mmubepHoe ycTpoicTBO; Gux B Gyux — Macca
3epHa Ha BXOJE 1 HA BBIXOJIE; Wex U YWeuy — YUCTOTA 3€PHA HA BXOJIE
u Ha BbIxoze; I1 — motepu 3epHa

Boixognsie mapamerpel 30M XxapakTepusyroTcs TpOU3BOIM-
TENBHOCTBIO Gigpix, YUCTOTON Wewx U COAEPKAHUEM MOTEPDH I mos-
HOIIEHHOTO 3epHa B 0TX0jAax. [Ipm 3TOM OCHOBHBIMU YHpaBIISIO-
IIMMH  BO3JeHcTBUAMM, mocTynaromumu Ha 30M kak OOBEKT
ynpaBiieHus, Oy1yT u3MeHeHue nojauu Ggx 3€pHa U CKOPOCTH Vex
JBUKEHMSI BO3JlyXa B acNMpalMOHHbIX KaHaiax. K uuciay Bo3my-
LIeHUH, eicTByomMX Ha 30M, ciaenyeT OTHECTH BIa)KHOCTh MBX
1 YUCTOTY BXOJa YBX MOCTYNAOLIEN 36pPHOBON MacCHhI.

IeneBass (hyHKIMSI CHCTEMBI ONTUMAJIBHOTO YPaBHEHUS BO3-
nymHo-pemeTHoi 30M cooTBeTcTBYeT MaKCUMYMY Genx (B 3aBU-
CHUMOCTH OT TeKYIIUX 3HAYEHUHN Gex, Wex, Wewr, Wex, I1 1 BpeMeHH t)
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MIPU OTPAHUYECHUH HA JOMYCTUMBIEC YPOBHHU UHUCTOTHI YWex U MOTEPH
I1 3epHa.

KoHnTponupoBaTh notepu 3epHa MOKHO C IIOMOIIbIO MHAMKA-
TOpa, BBIIIOJIHEHHOTO B BHJE IbE303JIEMEHTA, HAKJIEEHHOI'O Ha
M30JIMPOBAHHYIO ClIelUalbHyt0 MeMOpany. I[Ipu nonaganuu 3epex
Ha MeMOpaHy MbE303JEMEHT BbIPaOAThIBACT IIEKTPUUECKUE CHT-
HaJbl, aMIUIUTYJa W JUIUTEIBHOCTb KOTOPBIX 3aBUCHUT OT CHJIbI
yAapa OTAENIbHbIX 3epeH. IHAUKAaTOp MMEET BBIXOJIbl Ha BU3Yallb-
HBIN IPUOOP, a TAKXKE HA CBETOBYIO M 3BYKOBYIO CUTHAJIU3ALIHH.

3arpy3ka Bo3nymIHO-pemeTHoil 30M BTOPUYHOW OYHUCTKH
MOXeET OBITh cTaOWiIM3MpoBaHa pabOTON CHCTEMBI aBTOMAaTHYe-
CKOTO YIpaBlIeHUs, UCIONHUTENbHBIN MexaHu3M (MM) koropoit
BO3JEHCTBYeT Ha mubepHoe yctpoiictBo (LLIY) mpomexyrouHoro
oynkepa (I1b) 3zepna. 3arpy3ky 30M u3MepsIOT pacxoJI0METPOM
P3 3epHoBoit Macchl (pUCYHOK 8.9), TOTOK KOTOPOTO NEpPEeMeIaeT
wiynxkep auddepeHmanbHOro  TpaHcGOpMaTOPHOTO  AaTYUKA
pacxona (IP).

Pucynox 8.9 — @yHKkIMOHaNBHAs cXeMa PEryIHpOBaHUs 3arpy3Ku
1 YUCTOTHI MPOAYKTA 3€PHOOYNCTUTEIHHOI MAIIHHBI
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[IpyHUMI [EUCTBUS CUCTEMBI YIIPABICHUS YHUCTOTOM 3E€pHO-
BOI Macchl cOCTOUT B cleayromeM. OOpadaTeiBaeMoe 3€pHO I0-
crynaet B 30M wu3 I1b uepe3 IIIY u P3. Cucrema aBTomaTuiecko-
ro ymnpaBjieHHs] CTaOMIN3UPYET 3arpy3Ky MallUHbI 3epHOBOM Mac-
coil Ha ypoBHe, ycTaHoBiIeHHOM 3anatuukoMm (3]1). Ilepuommue-
CKHU, 4Yepe3 OMNpEeJeICHHbIE MPOMEXKYTKH BPEMEHH, MPOTrPaMMHOE
yctpoiictBo (ITY) BkirouaeT aHanM3aTop YUCTOTHI 3€pHA, COJEP-
x)ammii mpo6ootdopuuk (I10), BecomamepuTeaIbHOE YCTPONCTBO
(BY) u cenapatop (CII). ITO orOupaeTr u3 3epHOBOro MoToKa (Ha
BBIXOJIE U3 MalllMHbI) MpoOy, Mociie Yero oHa mocrymnaer Ha BY.
[Tpu noctmxennn GpakTUIECKOH Macchl MPOOBI, PAaBHOH 33aJaHHOM,
BKutouaetcs B paboty CII. IIpu 3ToM 4yrcToe 3epHO B3BEIIUBACTCS
BY u pesynbrar cpaBHHBAETCA C 33laHHBIM 3HAYEHUEM, COOTBET-
CTBYIOIIIUM KOHAMIIMOHHOMY 3epHy. Ecim Macca mpoObl Huxke
(BBILIE) 3aJ]aHHOM, TO 3arpy3Ka MAallWHbl COOTBETCTBEHHO YBEJU-
yyBaeTcs (yMeHblaeTcs) myTeMm Koppekuuu 3] TpeGyemoro
YPOBHA 3aJaHMsl CUCTEME aBTOMaruyeckoro ympasieHus 30M.
OnurcaHHBI aITOPUTM KOPPEKIMU ONTHUMaJIbHOW 3arpy3ku 30M
IIEPUOMYECKH MTOBTOPsETCA 10 Komanaam 11V,
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9 ABTOMATU3ALUA YBOPKH KOPHEILIO/J1OB

CucreMbl aBTOMATUYECKOTO PETryJIMpPOBAaHUS U KOHTPOJIA
CBEKJIOYOOpPOYHBIX MaluH U koMOaitHoB CAP HampaBieHust 1BU-
KEHUS CIIyXaT JJIsl MOAAEp KaHUs JABMXKEHUS YOOPOUHBIX MAaIIUH
M0 3aJlaHHBIM TPACKTOPUSIM © OPUEHTUPAM, KOTOPBIMHU JUIst
CBEKJIOYOOPOYHOU TEXHUKH SIBIISIFOTCS PSAJKU PACTEHUH.

CucreMbl aBTOMATUYECKOTO HAIPABJICHUS HEOOXOIAMMBI JUIS
KOPMOYOOPOYHBIX MallnuH, padoune OpraHbl KOTOPBIX JOJKHBI
JOCTaTOYHO TOYHO OPUEHTHUPOBATHCS IO T'PsIKaM, 4TOOBI HE I0-
BpEXJ1aTh YOUpPaeMblil MPOAYKT.

9.1 'mapaBiauyveckoe ynpapiieHue 60TBOYOOPOYHbBIX
H HEKOTOPBIX KOMOAHOB

Ono npeaHa3HauCHoO I aBTOMATU3alluu XO0J4a MalluH I10
psaKaM CBeKIIbl. ['uapoyrnpaBieHne Kak cucTeMa BKIIIOUaeT B ce0s
HAacoc, MApPOpacHpeeNuTeNb THIPOLMINH/P, 3aKPEIUIEHHbIN Ha
pame, MacaoIpPOBObl, KOPPEKTUPOBIIUK, KOTHPHI.

Cxema YOpaBJICHUSA THAPOLUWIMHAPOM IIOKa3aHa Ha PUCYH-
ke 9.1. B mpornecce paboThl KOMUP-BOAUTENN [ JBUKYTCSA B MEX-
OypAabsaX, cBekibl. OHU MIAPHUPHO CBSI3aHbI C paMoi KoMOaiiHa u
C TMOMONIBIO PBIYAXKHOW CUCTEMBI C THAPOpPACTIPECTUTENEM 4.
CBsi3aHHBINM MacCIOMPOBOJAMHU C PACTIPEIETUTENIEM JIBYCTOPOHHUM
CUJIOBOW THJIPOLIMIIMHJIP 6 COEAMHEH C paMOW M IITOKOM C MpHIIe-
oM 5. [Ipunien 5 cBsizaH ¢ pamMoil IAPHUPHO.

JIBurasicb B MPSIMOJIMHENHBIX psAJIKaX CBEKJIbI, KOIUPHI yIep-
KUBAIOT 30JIOTHUK pacHpeienuTeNss B HEUTPAIbHOM MOJIOKEHHH,
IIpHU KOTOPOM BXOJ M BBIXOJ MacCjia U3 HCpC}lHITOKOBOﬁ M 3aIlITo-
KOBOH MOJOCTEH 3aKphIT OypTUKamMH 30J0THHUKA. Macimo u3 mac-
JIOHAacoca BXOAMT B paclpe/ieIuTeIb U CBOOOIHO BBIXOJIUT U3 HETO
Ha CJIMB B MacJsHYIO CUCTEMY.

[Ipy OTKJIOHEHWHU PSAIKOB MO XOAy MAaIIMHBI BIPaBO OOTBa
CBEKJIbI OTKJIOHSIET BIPABO KOMUPHI /. Uepe3 prluakHYI0 CUCTEMY
30JIOTHUK TEPEBUTAETCS BJIEBO. BypTHUKHU 30JI0THHKA COETUHSIOT
MPEILITOKOBYIO MOJIOCTh THUAPOLMIMH]IPA C HACOCOM, a 3aIITOKO-
BYIO cO ciauBOM Macia. [1ITok HaumHaeT BTATMBATHCS B THAPOIIM-
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JUHJIpP U TSHET JIEBYI0 CTOPOHY pambl MallMHbI K npuieny. [lpu
TOM KOMOaiiH IOBOPAaYMBAETCs BIPABO, T. €. B CTOPOHY IIOBOPOTA
PSAIKOB.

Pucynok 9.1 — Cxema ynpaBiaeHHs TUAPOLUIUHAPOM:

1 — KonMp-BOAUTEN; 2 — HIECTEPEHYATHIM HACOC; 3 — MacIONPOBOIbL;
4 — ruzpopacIpenenuTenb; 5 — IPUIET CBEKIOKOMOaifHa; 6 — CHIIOBOH
THIPOIMTHHID; 7 — MacIOIPOBOM; 8 — peIYar KOPPEKTHPOBIIHKA

Hacoc cnyxur mig co3manus Hamopa B rujpocucteme. OH
KpEenuTCs K MepeHel 4acTH OCHOBHOM paMbl. Kopryc ero coenu-
HEH C MacJIsIHBIM pe3epByapoM, OH COCTOUT U3 BHEIIHEr0 U BHYT-
peHHero QuaHieB, 1 000WMBbI, COEIMHEHHBIX MEXIYy c000il BUH-
taMu. Jl51 oTBO/IAa paboueil KUAKOCTU U3 THIIPOpacTIpeieTUTENs B
HAcoC CIIyXHUT CIMBHOW IUIAHT, IMPUCOEAVHEHHBIN K TPOMHHKY.
TpoitHUK 3aKpBIT TPOOKON-LITYTIOM.
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I'unpopacnpenenurens IpeiHa3HAuUeH ISl paclpelesIeHus
paboueil KHUAKOCTH, MOCTYMAIOLIEl U3 HAacoca B MOJOCTH THUAPO-
LMJIUHAPA, U OTBOJA €€ M3 LWIMHApPA B Hacoc. B HeHTpasbHOM
MOJIOKEHUHU PACIIPEIECIIUTENIb HANIPABISAET KUJIKOCTh B MACISHBII
0axK.

IMuapopacnpenenurens (pUCYHOK 9.2) COCTOUT W3 JIUTOTO
Kopmyca &, Kojlaka pelyKLIHOHHOIO KianaHa 3, KPBIIIKH 30JI0T-
HUKa 9 1 30710THHKA [ /.

Pucynok 9.2 — I'unpopacnpeaenuTens:

1 — ceano; 2 — kmanad peAyKIIMOHHOTO THAPOPACIIPENCTUTENS; 3 — KOJIMaK
PEAYKIIMOHHOTO KJanaHa; 4 — maiba peIyKIrOHHOTO KianaHa; 5 — KOHTpraiika
PEAYKIIMOHHOTO KJIanaHa; 6 — BUHT PEryJIMPOBOYHBIN; 7 — MpoOKa; § — KopIyc
THIPOpPACHPEACTUTENS; 9 — KPBIIIKa 30J0THHKA; 10 — MpOoKyIaaKka KPIMIKHY;

11 — 30710THUK ABYCTOPOHHETO JACHCTBHS, 12 — KOJBIO YIJIOTHUTEIBHOE;

13 — mamxera; 14 — kpbIIIKa canbHUKA; 15 — momM6a; 16 — mmuiuHT; 17 — BUHT

154



30JI0THUK JBYCTOPOHHETO AeUCTBUSA [/ YCTaHOBIIEH B KOpIIY-
ce, BHyTPU KOTOPOr0 MMEIOTCS IOJOCTH M KaHajbl. Pabounii xon
30JI0THUKA OCYUIECTBIISIETCS IIyTEM OCEBOI'O NEPEMELICHUS B Ka-
Hasle. B BepxHell yacTu Kopiyca c/eiaHbl JBa OTBEPCTHS, COCIU-
HEHHBIE C KOJIBLIEBBIMM BBITOUKAaMH KOpIIyca, KOTOpBIE CIy’KaT
IUI IPUCOEIMHEHUS K KOPILYCY MacyIONpPOBOJIOB, COEAMHEHHBIX C
MIOJIOCTSIMU TUAPOLIMIIMHAPA IBYCTOPOHHETO JEHCTBUS.

Macno 13 Hacoca moJaercs IO MacjOIpoBOJy B THapopac-
IIpeIeaNTEND, B o10cTh «Ilonaya», u yepe3 kaHain «A» U MOJIOCTb
«CnuB» cinuBaercs. [Ipy nepemenieHMH 30J0THUKA U3 HEUTPasb-
HOT'O IIOJIOKEHUS BJIEBO BHYTPHU KOpIyca KaHall «A)» IepeKpbiBa-
eTcs KpallHUM KOJIEHOM 30JI0THHUKA, a JBa JAPYTUX KOJIEHA OTKpbI-
BalOT OKHa «b» m «B», coenuHEHHBIE € MOJOCTAMU LWIMHAPA.
XKunkocts o kaHainy «By» HampaBisercsi B 0JJHY HOJOCTb LUJIUH-
apa. Macio u3 npOoTHUBOIIOJIOKHOM ITOJIOCTH LMWJIMHJIpA 4epe3 Ka-
Hau «b» HampaBnseTcs B Hacoc B 10J10cTh «CIUBY.

Korna 3o0m0THMK mnepememiaercss B IPOTHUBOIMOJIOXKHOM
HalpaBJICHUHU, APYroe KOJEHO 30JIOTHHKA IEPEeKphIBACT KaHaJ
CIIMBA, a MOJIOCTH LWJIMHIPA COEAUHSIIOTCS B OOpAaTHOM IOPSIJIKE:
MOJIOCTh, KOTOpasi ObUIa COEJUHEHAa C KaHAJIOM HarHeTaHus, co-
€IMHSIETCA C KaHaJOM CIMBa, MPOTHUBOIOJOKHAS MOJOCTh BBIXO-
JUT Ha KaHall HarHeTaHus. VI3MeHeHue HalpaBieHHs 30J0THHKA
MEHSIET HampaBjeHUE JABIKEHUS IITOKAa M 00ECIEYUBAET CJABUT
KoMOaiiHa B HY’KHYIO CTOPOHY.

PenykiuoHHBIM KjanmaH NOpefoXpaHseT TUAPOCUCTEMY OT
BO3MOJKHBIX Ieperpy3ok. OH cpaOaTbIBaeT, KOrja MopuieHb nepe-
MECTHUTCSI B KpaliHee moiiokeHue. [Ipu 3ToM JaBieHue pe3ko mo-
BBIIIAETCS M KOHYCHBIN KJamaH, OTKUMasi MPYKHUHY, OTXOAUT OT
cenna. Macio HanpaBisieTcsl B Hacoc.

PenyKuuoHHBIN K1anaH ruApoOpacupeseNuTeNs PeryaupyeTcs
Ha paBnenue 1,5-2,0 Mlla.

Ha cBexsioy6opouHOoM KoMOaiiHE yCTaHOBJIEH T'MIPOLMUINHAP
LIC-75 nByCTOpOHHEro IeHCTBMS IOPLIHEBOrO THMA  (pUCY-
HOK 9.3).
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Kopnyc nununapa /2 ¢ 1ByX CTOPOH 3aKpbIBAETCS KPBILIKaMU
1 n 5. Konup-BouTeb pacnoyioKeH B MEpeIHE YaCTH OCHOBHOM
pambl koMOaitHa. OH mpuKperuisieTcs OoNTaMu K ee MepeIHUM
YTOJIKaM.

JUig KperieHus: KONUp-BOJUTENIS HA paMe YCTaHOBJIEH CIEIH-
aJIbHBIA CBAPHOW KPOHIUTEHH S M IMOINEpEYHbIe MIaHKU / ¢ TpUBa-
PEHHBIMU HaNpPaBJISIIOUIMMU BhICTyNamMu. Ha cnenuanbHOM KpOH-
IITEHHE KPEMsATCA JBa MOBOPOTHBIX KpOHIITEWHA /] ¢ TITrou, KO-
Hell KOTOPOM NpU NMOMOIIM CTONOPHBIX KOJIELl COEAUHSAETCS C KO-
POMBICIIOM 2.

KopoMmbIciio miteipeM cBA3aHO € 30JI0THUKOM THIPOLMIMHIPA.
Koner; kopoMbiciia CTONOPHBIMU KOJBIIAMU COEAMHSIETCS C KOP-
PEKTHPOBIIUKOM.

CBOOOHBIN XOA KOMHPOB PETYIHUPYETCS C MOMOIIBIO ycTa-
HOBKH KOJIELl Ha TSIre.

Pucynok 9.3 — l'mapounnuap:

1 — KpbIIIKa MAIWHAPA 3aHSST; 2 — KOJBIO YITIOTHUTEIBHOE MacIONPOBO/IA;
3 — maitba MacnmonpoBoia; 4 — MacIONPOBO; 5 — mepeaHss KPbIIIKa IHIHHIPA;
6 — IIUTHHT IPY>XUHHBIN; 7 — BUiKa; 8§ — ymop; 9 — raiika M12; 10 — maiiba
npyxuHHast;, 11 — mrynep; 12 — kopmryc; 13 — mtok; 14 — mmunbka;

15 — mopmens; 16 — ymmoTHUTEIbHOE KONBIO; 17 — raiika B coope; I8 — manen
LMJIMHApA
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K noBOpOTHBIM KpOHIITEMHAM LIAPHUPHO KPEISATCS KOIHPBI
npaBbiii 9 u neBbiit /3. Konup nipeacraBiisier coO00i CBapHYIO KOH-
CTPYKIIHMIO U3 MOJI03KA, CTOWKH, CKOOBI M HOCKA.

K HOCky moTaifHbIMM OONTaMU KpemATcs Mepbsi, MepecTaHOB-
KOM KOTOPBIX PEryJaupyercs 3a30p. B momnepedyHoM HampaBieHUU
KOIIMPBI [IEPEMEIAIOTCA BMECTE C IMOBOPOTHBIMU KPOHIITEHHAMHU
1 KOPOMBICIIOM.

HesaBucrnmoe BepTUKaIbHOE MEpEMEIEHNE KOMUPOB MPOMUC-
XOJUT 3a CYET MapajyieJOrpaMMHOI0 MEXaHHW3Ma IpU MOMOILU
IBYyX TpyOuaThix mTaHr //. Ilpu BepTHKaIbHOM NEpPEMEIICHUH
KOIUPBI BCEr/la OCTAIOTCS MapajlielbHbIMU NouBe. BepTHkanbHOoe
nepeMeleHue KOMUpoB 00ecreynBaeT KOMUpPOBaHHE penbeda
nouBel. Komupsl TpocoM /3 COENMHEHBI C MOJBHMIKHON pamMoll U
BMECTE C HEW MEPEXOIAT B TPAHCIOPTHOE MOJI0KEHHE.

Jlia mojauM maciia OT HacoCOB B THAPOPACHpPENEIUTENb U B
CUJIOBOW LWIMHAP CIIyXaT LUIAHTH BBICOKOTO JABJICHHS MAacCIo-
npoBoAbl. [llnaHru BbICOKOTrO JaBi€HMSI C HAKOHEUHHKAMH IIpeli-
CTaBJIAIOT COOOM PE3UHOBBIE C METAJUIMYECKON W XJIOM4aTtoody-
MaXHBIMU OIUIETKAMU THUOKHE TPyOOIPOBOAbI, KOHI[bl KOTOPBIX
3a/ieJIaHbl B METAIUINYECKHE HAKOHEUHUKHU

KoppektupoBimuk npegHazHadyeH sl py4HOH YCTaHOBKH KO-
NUp—BOIUTENS (Ha X0y, ¢ pabouero Mecta komOaiiHepa) B pAAKU
caxapHoi cBeksibl. OH COCTOUT W3 pblyara ynpaBJIeHUs], TPOMEXY-
TOYHOTO pblUara, pplyara KOmup-BOJUTENs, TpyOUaThIX TAT.

st moBopoTa koMmOaiiHa phluar yrnpaBJIeHUs MEepeMeniaeTcs
BIIEpe]] WIM Ha3aja: NpU IepeMelleHUuH Hazaj KomOaiiH Oyner
CMeEILaThCs BIIPABO, IPU MEPEMEILIEHUH BIIEpe]] — BIEBO.

9.2 CucremMa aBTOMATHY€CKOI0 KOHTPOJISI ¥ CUTHAJIM3ALMHA
YCAK-6KM na mamune MKK-6

[Ipu monydyeHuu cUrHaiIa OT AATYUKOB OO0 OTKIOHEHHH KOH-
TPOTUPYEMOTO TIapaMeTpa BhIIIE HOMHUHAIBHON BEIUYHHBI B JIFO-
OOM U3 KaHAJIOB JJIEKTPOHHBIN OJIOK 00eCreunBaeT:

CBETOBYIO WHJIUKAITUIO — IOCPEJCTBOM CBETOJHOOB; 3BYKO-
BYIO CHUTHAIIM3AIUIO — BCTPOCHHBIM 3BYKOU3IIydaTeleM. Y POBEHb
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3BYKOBOTO JIaBJICHUS B PEKUME CUTHAJIU3AIMK HA PACCTOSIHUU 1 M
cocTaBiigeT He MeHee 78 ab. CucremMa aBTOMaTHYECKOr0 KOHTPOJIS
u curHanmzanuu Mamuael MKK-6 npencraBnena Ha pucynke 9.4.

2 3

9.4 — CucteMa aBTOMaTUYECKOTO KOHTPOJISl ¥ curHanu3anuu MamuHsl MKK-6:

1 — kabenb MalIuHbL, 2 — OJI0K yIpaBlIeHHUs U MHIWKAINWU; 3 — KaOesb MUTAHNUS;
4 — MHAYKUIMOHHBIN NaTYNK; 5 — YIUIOTHEHHE; 6 — KPOHIITEHH

DNEeKTPOHHBIH OMOK 00ecreynBaeT BO3MOXKHOCTH IPOTpaM-
MUPOBAHUS TAJOHHBIX KAHAJIOB C 9 pa3IMYHBIMH YaCTOTaAMU IS
Kak7oro kaHana B auanazoHe ot 50 mo 2000 o6/mun. Ha nepen-
Hel maHenu OJoKa yMpaBlIEHUs PACIOIOXKEH TyMOJIep JUIsl BKIIIO-
YEHUs] NMUTAHUS CUCTEMbl M KHOMKa «mpoBepka». IIpu momoum
NepeKIIrouaTesyieil, HaxXoASIIMUXCs Ha TIEpeTHEN TaHeIH MO KPBIII-
KOM, 33Jal0TCs pa3JIMuHbIE YaCTOTHI AJI1 KaXX0r0o KaHala B Juana-
3oH€ oT 50 1o 2700 06/MuH. [Ipr HEOOXOAMMOCTH OTKIIOYUTH Ka-
KOU-THOO0 M3 KaHAJIOB MEPEeKIIYaTeh CTaBAT B MoJoKeHHe «0».
Ha nepenneil manenu pacronoKeHbl HIECTh CBETOBBIX WHIMWKATO-
poB (cBeToauonoB). Jns mpemoxpaHeHus oOmIed 1enu MUTaHUS
AJIEKTPOHHOTO OJIOKa Ha 3agHeld TMaHenu OJIOKa YCTaHOBJICH
npenoxpanutens 1,2 A. Ha 3amHell creHke Ojoka pa3melieH
MITETNICEBHBIA pa3beM, 1Be KIeMMBbI (+) u (—).

NHIyKTUBHBIC TaTYNKU CUCTEMBI yCTaHOBJIEHBI: No 1 — Ha Je-
BoM U Ne 2 — Ha nmpaBoM HIHEKOBOM TpaHcnopTepe, Ne 3 — Ha nipo-
JoJIbHOM TpaHcnoptepe, Ne 4 — Ha nonepedyHoM u Ne 5 — Ha BbI-
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rpy3HoM Tpancnoptepax. (Homep matumka oTBETCTBYET HOMEPY
CBETOBOTO MHIUKATOpa ma 31eKTpoHHOM Ooke Y CAK).

9.3 ABTOMaT Bo:kaeHMs M0 psiakaM Ha mamnHe MKK-6

ABTOMAT BOXKIeHUs (PUCYHOK 9.5) mpencraBiseTr coOoi ru-
pOMEXaHUYeCKOe YCTPOWCTBO, MpEAHA3HAYCHHOE JUIsi aBTOMATH-
YEeCKOr0 HAIpPaBJICHUS BBIKANBIBAIOIIUX PA0OUYMX OPraHOB Malllu-
HBI 10 PSAKAM CBEKJIbL. ba30Boil JIMHUEN JUIsl KONHUPYIOLIUX Opra-
HOB aBTOMAaTa SBIIAIOTCS PSJIKHM KOpHEH CBEKIIbI C OOpe3aHHOU
OOTBOM.

PucyHok 9.5 — ABTOMaT BOXAECHHUS IO PSAKAM:

1 — KpOHLITEWH; 2 — KPOHIUTENH CpeiHUi; 3 — pblYar CyMMUPYIOILUH; 4 — Tsra
MpOJOJIbHAs; 5 — MapauIeIorpaMMHas MOJIBECKa; 6 — CTOWKO Iep KaTeIb;
7 — perynupoBouHble 60iThI; 8 — KaroT; 9 — komup; 10 — mapHUp KomMpa;
11 — Ban nogbema xonupos; 12 — npyxwuHa; 13 — pama aBToMaTa

B aBTomar BOXICHHA BXOOAT CICAYOIIUE OCHOBHBIC DJICMCH-
ThI. paMa 1 , AaTYUK-KOIIUP 9, 30JIOTHHUK YHPABJIACMBIX KOJICC, PbI-
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ya)kHas cuctema 3, 4, 5, THIApOUMIIMHIP MOIbeMa KOMUpa, KarnoT &§
U HaNpaBUTENb.

ABTOMAT BOXKJIEHUSI KOMILJIEKTYETCS OJI03KOBBIM KOIUPOM 9.
Komup kpenutcs Ha mapaienorpaMMHON MMOJABECKE J, KOTOpas
4yepe3 CyMMUpYIOLIUH pblyar 3 CBsI3aHA C MaJbLEM 30JI0THUKA
yrpaBisieMbix kosec. [Ipu yOopke cBekibl ¢ Mexaypsabem 600
MM YCTaHaBJIMBAIOTCSA Mephsi ¢ OonpmM pactBopom u3 3UIla ma-
IIMHBL. YTOJ YCTAHOBKM KOMUPOB 9 HM3MEHSETCS MpU MOMOILIU
0o1ToB 7 Oe3 HapylIeHHUs MapajuieiorpaMMa MOJABECKH, YTO IM03-
BOJISIET COXPAHAThH €€ ONTUMAIbHOE MOJIOXKEHHE B paboTe, He3aBHU-
CHUMO OT BBICOTHI IOJIbeMa Komupa. Konup umeer JblKy, CBsI3aH-
HYI0 MapHUpoM /() ¢ KOMUPYIOLUIUMH 3IE€MEHTaMU KOTOPbIE HaXO-
JATCSL HaJl MOBEPXHOCThIO 3eMJU. Bcee y3ibl aBTomMara BOKICHUS
CMOHTHPOBAHBI Ha pame /3, KOTOpasi P MOMOIIH BYX (hraHIeB
KpENuTCs K OCHOBHOW pame MamuHbl. CBepXy BCE MEXaHHU3MBI
3aKpPBITHI KallOTOM §.

ABTOMAT BOXJIEHUA paboTaeT cienyomuMm obpazom. [lpu
JBUKCHUH MallVH B 3aTOHKE JATYUK-KOMUP CBOMMH MEpPbIMU Ka-
caercs rOJIOBOK KOPHEHM CBEKIbI, Cllydae OTKJIOHEHHUS YIpaBiisie-
MBIX KOJIEC, OT OCH MEXKIYPSAbs, KOMUP CMEIIAeTCS OT CPETHETO
MOJIOKEHUS U 4Yepe3 PhIYaKHYI0 CHUCTEMY IEepeMEIIaeT 30JI0THUK
ynpaBisieMbix Konec. [Ipu 3ToM Maciao MmocTymaer B Ty WIH JIpY-
T'YIO MOJOCTh THJIPOLUMIIMH/IPA YIIPaBISIEMbIX KOJIEC, KOTOPbIN MO-
BOpauyMBaeT Kojeca B HYXHYIO CTOpoHy. [Ipu 3TomM KOpHH, 3aBa-
JICHHBIE B CpEJIHEE MEXIYpsJlbe, CIABUIalOTCi Ha COOTBETCTBYIO-
e pSAIKA OTBOAUTENEM /4, YCTAaHOBJICHHBIM Tepea JaTYUKOM-
KOIIUPOM Ha HEKOTOPOW BBICOTE OT MOBEPXHOCTH MOUYBHI. B pexu-
M€ aBTOMAaTHYEeCKOT0 BOXKJIEHHUs 3a30pbl b (pucyHOK 9.5) MOMKHBI
obiTe B mpenenax 1-1,5 mm. Ilpu paGorte aBTOMaTa BOXKICHUS
BO3MOXXHAa KOPPEKTHPOBKA HAIPABIICHUS CHIDKEHUS MAIIUHBI TTy-
TEM BO3/EMCTBUS Ha PYJIEBOE KOJIECO.

[lepeBon nmaTymka-KomMpa M3 TPAHCIOPTHOTO TMOJIOKEHHUS B
pabouee M HAOOOPOT OCYIIECTBISAETCS THAPOLMIMHIPOM dYepe3
BaJI MOJbEMa C MECTa TPAKTOPUCTA-MAIIMHHUCTA.
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9.4 I'mapaBanyeckoe ynpasJjeHue KOPHeyOOpOYHOM
mamuHabl KC-6

I'uapaBnrueckoe ynpasieHue KopHeyoopounoit mammasl KC-
6 COCTOMT M3 THAPOCIEAALIEr0 MEXaHW3Ma U JIBYX HE3aBUCHMBbIX
IpyT OT Apyra 'MApaBIMYECKUX CHUCTEM C I'MJIPOHAcCOCAMH (pHUCY-
HOK 9.6).

b oy e e e e o

Pucynok 9.6 — CxeMa ruipaBIndecKoro yupaBIeHuUs:

1 — rugpOUMIMHID TOABEMA KOIMPOB; 2 — MacIIHbIN pe3epByap; 3 — Hacoc
HIII-10E; 4 — nacoc HIII-32V; 5, 7, 28, 29 — npeaoxpaHUTENIbHbIE KIIallaHbl;
6 — cetyatslii QuIBTP; 8 — KpaH-pacHpeeNuTeNb; 9 — THAPOLMIMHAP PYJIEBOTO
ynpasiieHust; 10 — KOppeKTUPYIOMMKA THIPOUMINHID; 11 — pelyakHas cuctemMa
THAPOCIEAAIIEro MEXaHN3Ma; 12 — 30JI0THHK yNpaBIIsieMBIX KOJIEC;

13 — KOMP-PBHIXIUTENH (TaTIUKH THAPOCIEIAIIET0 MeXaHu3Ma); 14 — peraaru
obpaTHO# cBs3H; 15 — HacoC-103aTOp yCHIUTENs pyist; 16 — ruapopacnpeaenu-
Tenb; 17, 18 —THIpOIMIHHIPH TOTPY30YHOTO 37I€BATOPA;

19, 20, 22, 24 — 605THI C IPOCCETBHBIMHA OTBEPCTUAMH; 21 — THIPOIMITHHIID
TUTAHETAPHOTO PEAYKTOPa; 23 — THAPOIMIIMHIP BapHaTopa;

25 - 3aMeANUTeNbHBIA KiIanaH; 26 — THAPOUWINHAP MOABEMa Konayel;

27 — ruapoumnuHAp My(dThI cuerienns; 30 — 3aI0pHOE YCTPOMCTBO
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Muapocnensmuii MEXaHU3M BKJIIOYAET KOMMP-PBHIXIAUTENN 13,
phIYQXHYIO0 cUCTEMY [/, CBA3aHHYIO C 30JJOTHUKOM /2, KpaH pac-
MpeAeuTeNs §, KOPPEKTUPYIOINUE TUaApouUIuHap (), Maciaonpo-
Bozbl. [Ipu mepeBojie KOPHEBBIKAIIBIBAIOLIETO YCTPOHCTBA B pabo-
Yyee TO0JIO)KEHUE OJIHOBPEMEHHO OIYCKAIOTCs KOIUP-
pBIXJIHUTENH /3, MepeKIoYaeTcsl peluar KpaHa 3 B MOJOKEHUE «aB-
TOMATHYECKOE YIPABIICHUE» U BKIOYACTCS (DPUKIIMOH pPhIUAroB
oOpatHO# cBsi3u /4. CMelIeHne KOMUP-PhIXJIUTENS B TY WIH JAPY-
TYI0 CTOPOHBI MEpPEeAAeTCs PhIUaXHOM cucTteMoil [/ Ha 30J0THHUK
12 ynpaBnsieMbIX KOJIeC, KOTOPBIM HampaBliseT MOTOK Macia u3
Hacoca 3 B MOJIOCTh TUAPOUUIUHIpPA 9.
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IS5 M I3 32 31 3020 28 27 26 75 26

PI/IcyHOK 9 7 FI/I,E[pOKI/IHeMaTI/I‘ICCKaSI cXeMa aBToMaTa BOXKJICHUS:

1,3,4,5,22,23, 33 — TpyOonpoBOAbI; 2 — IpeAOXPaHUTEIBHBIN KIallaH,;
5 — pyzeBoe Koieco; 7 — Hacoc—103aTop; 8§ — omopa Baia; 9 — MpoJI0IbHEIA Opyc
pamsr; 10 — monepeuHslit 6pyc pamsl; 11 — nmonepeunas Tsira;
12, 27, 29 — rugpoumnuuapsl; 13 — Ban nogbema; 14 — nepecTaHOBOYHBIHI
pbluar; 15 — mapannenorpaMmmHas nojBecka; 16 — BUJIKa-JI0BUTEND;
17 — Bunka-¢pukcatop; 18 — naruwmk; 19, 21, 25 — Ts1ru; 20, 32 — peruaru;
24 — ynpasinsieMoe KoJIeco MallkHbl; 23 — Galika yrnpasisieMoro MocCTa;
23 — BTyJKka orpanndenus; 30 — KPOHIITEHH 30J10THUKA; 31 — 30JI0THUK;
34 — ruaponacoc; 35 — MacisHbII pe3epByap
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braronapst naBneHuo Ha MOPIICHb THAPOIMIIMHIAP 9 TOBOpa-
YUBaeT yIpaBJIsieMble KoOJeca M CMEUIAeT MallMHy B TOM XK€
HaIPaBJICHUHU, B KAKOM CMECTHJIUCh KONMP-PHIXJIUTEIN B MEXKIY-
psaabsax. B aTo BpeMsi MexaHu3M OOpaTHOM CBSI3U YCTaHABJIMBACT
30JI0THUK B HEUTPAJIBbHOE IMOJOKEHUE, IPEKpallarollee MOBOPOT
Kojiec. [l KOPPEKTUPOBKH CHEASIIEr0 MEXaHU3Ma BOJUTEIb
BpalllaeT pyJIEBOE KOJIECO, KOTOPOE Yepe3 Hacoc-103aTop U Mac-
JIONPOBOABI COEAMHEHO ¢ Tuapouimmaapom /0. Ilpu nepeBoae
KOPHEBBIKAIBIBAIOLLETO YCTPOWCTBA B TPAHCIOPTHOE IOJIOKEHUE
MOAHUMAIOTCS KOIMUP-PBIXJIUTENN, IEPEKIOYACTCS pblyar KpaHa 3
B TIOJIOKECHUE «PYYHOE YIPABICHUE» M BBIKIIOYACTCS (QPUKIIMOH
peIyaroB o6patHoi cBsizu. Ha 3acOpeHHBIX MOJSAX U MPH TOBHI-
LIEHHON BJIAKHOCTU TOYBBI NPUMEHSIOT KOIUP-BOJUTENN MOJI03-
KOBOT'O THIIA.

ABTOMAT BOXKJIEHUS THAPOKMHEMATHUECKAs CUCTEMA, MIPEIHA-
3HAUYEHHAs JJI1 aBTOMATUYECKOrO YIPABJIEHUS MEPEAHUMHU KOJe-
caMU MAIllMHBI, JJIsI HampaBJieHUsi €e ¢ TpeOyeMOil TOYHOCTHIO
BJIOJIb YOMpaeMbIX pAIKOB. ABTOMAT BOXJIeHUs (PUCYHOK 9.8) co-
CTOUT U3 JABYX OCHOBHBIX YacCTEH: KHHEMAaTUYECKOM CUCTEMbI OpH-
€HTAlMK; TUAPABIMYECKON CUCTEMBI YIIPaBJICHHUS.

Kunemarnueckass cuctema mnpeaHa3HayeHa JIsl IOJIY4YEHHUS
CUTHaJIa OPUEHTAIlMM MaIIMHbI BIOJIb yOUPAaeMBbIX PAIKOB, a THU[-
paBiMuecKas CUCTEMaA SIBJISIETCS UCIIOJIHUTENbHOM — o0ecrieunBaeT
YIPaBJICHUE NMEPEIHUMHU KOJECAMH MAIIMHBI COOTBETCTBUH C I10-
Jy4YE€HHBIMU CUTHAJIAMU OPUEHTALIUH.

ITpuniun paboThl aBTOMaTa BOXeHUs. Brirouenne apromara
BOXKJIEHUS B pabouee MOJ0KEHHE OCYIIECTBISAETCS OAHOBPEMEHHO
C OmyckaHueMm pabouux opraHoB (komaueit) BHM3. [Ipu sTOM ruj-
pounnuuap /2 (pucyHok 9.8), MOAKIIOUEHHBIM K THIPOCUCTEME
MaIlMHBl TapaJJIeNbHO C THAPOLUMIMHAPOM HObeMa pabounx op-
raHoB, yepe3 Baj /3 NMOBOpaYMBAET BHU3 BUJIKU-JIOBUTENIH /6, KO-
TOpbIE OCBOOOXKJIAIOT HIKHUE IITAHTH MapajielorpaMMHON MOJI-
BeCKM /5 nmaTuvkoB /8. JlaTUMKM OMYCKAarOTCA B MEXKIYPsAbs, U
OJTHOBPEMEHHO pblYaru BUJIOK-JIOBUTEJEH HATATUBAIOT IPUCOEIH-
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HCHHBIC K HHUM IIPYXXUHBI, KOTOPBIC MPUKHUMAIOT AATYHUKU K I1O-
BCPXHOCTH ITOYBEIL.

L¥)
Ca

11 10

Pucynok 9.8 — ABTOMaT BOKACHUS (BUI CBEPXY):

1 — pblyar; 2 — ynpasiisieMo€e KOJIEC MAIlIUHBL, 3 — JaTYUK; 4 — TUIPOLUIMHID
noawseMa; 5 — pama; 6 — Bait; 7 — IpoJl0JibHAs Tsra; 8 — ABYIICUUH pblyar;
9 — kpoHUITENH KperuieHus pambl; 10 — nonepeyHas t4ra; 11 — cnapeHHble

TUAPOLMIMHAPSL; 12 — 30J0THUK

B pabouem cocrosiHuM Maciao OT THApoHacoca 34 dyepes
Hacoc-7103aTop 7 U TpyOonpoBobl / U 3 MOABOAUTCSA K 30JIO0THHU-
Ky 3/. B HeWTpaJlbHOM MOJIO)KEHUH 30JI0THMKA Macyo Mo TpyOo-
poBoAy 33 MOCTYINAET Ha CIIUB.

Ecnu B mpouecce ABM)KEHUSI MalllMiHAa MPOU3BOJIBHO OTKJIOHS -
€TCsl BIIPaBO OT PSAJKOB, TO AATYUKHU IMOJ ACHCTBUEM PAJKOB I10-
BEPHYTCS BJIEBO W 4Yepe3 MEpPeaTOYHbI MEXAaHU3M pbhluaru /4 u
20 v tarn 19 n 21 cMeCTAT IUTyHXeEp 30JI0THMKA 3/ BIEBO OT
HEWUTpaIM, TOT/Ia Macjo OT 30JIOTHHKA MO TpyOompoBoay 23 mo-
CTYIIAaeT B JIEBYIO IOJIOCTh I'MAPOLMIIMHAPA yNpaBieHus 27, a 1o
TpyOonpoBoty 22 BBITECHSIETCS U3 MPaBOW MOJOCTU T'HIPOLMIINH-
1pa yepe3 30JI0THUK U TpybompoBoj 33. IIpoucxoaut cmerieHue
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KOpIyca THAPOLMIMHApPA yHpaBieHUs 27 BIEBO, KOTOPOE 4epe3
CHUJIOBOM THUAPOLWIMHAP 29 U cucTeMy pblyaroB 32 W mepeaacTcs
Ha yIpaBJisieMble KoJieca 24, IOBOpaynBasi UX TaKXKeE BJIEBO.

OnHOBPEMEHHO € IIOBOPOTOM YIPABIISIEMBIX KOJIEC YeEpe3
KpOHIITEHH 3(), )KE€CTKO CBS3aHHBIM ¢ KOPIYCOM THAPOLMIMHJPA
YIPABJIEHUS, CMEIIAETC KOPIIyC 30JOTHHKA B TOM K€ HallpasJe-
HUHU, B KOTOPOM paHEe MEPEMECTHIICS ILIYyHXKEp. 30JIOTHUK BO3-
BpAIllaeTCsl B HEUTPAJIbHOE IOJIOKEHHE, U IOBOPOT KOJIEC IIpe-
Kpalaercs.

YeM Oombllie OTKIOHEHHWE MAIMHBI OT TPACKTOPHM PSAIKOB,
TeM Ha OOJBIIMM yros OTKJIOHATCS JaTYMKH KOIHPYIOIEro
YCTPOMCTBA M COOTBETCTBEHHO Ha OOJBIIMH Yrosl HOBEPHYTCS
yopasiisieMble  Koseca. lIponopruoHanpHOCTH yIiia IHOBOPOTA
yIpaBJIIEMBIX KOJIEC YTy OTKJIOHEHHS JaTYMKOB 0OecreyrBaeTCs
[epelaTOYHbIM OTHOLIEHUEM IIPSIMON U 00paTHOM CBSI3U.

B npouecce paboTbl KOpHEYOOPOUHOH MAalIMHBI MOXET OBITh
Heo0Xo/IMMa OJTHOBpEMEHHasi paboTa aBToMara BOXKICHHS U pyJie-
BOro ynpasieHus. Harmpumep, pu HEOKUJAHHOM IOSIBJICHUH IIE-
pea MallMHOW NPEnATCTBUS BOAUTEIL IOBOPAYUBAET PYJIEBOE KO-
neco. Tak Kak yroy moBopoTa pyJE€BOrO KoJieCa HE OIpaHUYEH
(npu OrpaHUYEHHOM OTKJIOHEHHH JATYMUKOB), TO TMOPIIEHb CHUJIO-
BOT'O TUIPOLMIIMHJIPA CMECTUTCS Ha OOJIBIIYIO BEJIMYMHY U Malllu-
Ha oOoiiner npengrcTBue. Takum 00pa3oM, MalIMHA YIPABISETCS
pyJeBbIM KojecoM 0e3 OTKIIOYEeHHs aBToMaTa BOKIeHHsA. Tou-
HOCTb JBMKEHUSI KOPHEYOOPOUHOW MAaIlIMHBI BJIOJIb MEXIYpAIUil
3aBUCUT OT MHOrux (akropoB. Hampumep, momepedyHbie CKOCHI,
pa3Hoil MIyOMHBI MEKAYPSAAbS WU HEOAMHAKOBOE I10 IIMPHUHE 3a-
riy0neHne paboyux OpraHoB MOTYT BbI3BaTh CMEIEHUE MAIIUHBI
BJIEBO MJIM BIPABO OTHOCUTEIBHO YOUPAEMBIX PSAIKOB.

IIpu ocTaHOBKE ABUTATENs UM MPU OTCYTCTBUU NOAAYU MaC-
Jla yOpaBJAOT MAIIMHOM IyTeM pYyYHOH NEpeKaukd Macjia Haco-
COM-7I03aTOPOM (BpallleHuEM PYJIEBOro KoJjieca) U3 OJTHOM MOI0CTH
CHJIOBOTO THJIpOIMIIMHApa 29 B ApyTryio Mo TpyoonpoBogam 4 u 5.
OpHako B 3TOM clly4yae pydyHOE YIpaBJIEHHE MAIIMHOW 3aTpyJHe-
HO, TaK KaK yCHUJIME BpallleHHUs PYJIEBOr0 KoJjieca Bo3pacTaeT Oosee
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geMm B 10 pa3.llpu m00bIX HEHMCIPABHOCTSIX aBTOMATa BOXKICHUS
TI0JIb30BAThCS PYJIEBBIM YIIPABIECHUEM MOXHO TOJBKO Ui Tepees-
Jla MallIMHBI K MECTY PEMOHTA.

9.5 YHuBepcajibHas CHCTEeMAa aBTOMATH4Y€CKOT0 KOHTPOJIS
(YCAK-6b)

Omna npegHa3zHavyeHa JUisi aBTOMaTHYECKOTO KOHTPOJIS,, U CHUT-
HalIM3auuu (BU3yaJlbHOM M 3BYKOBOH OJIHOBPEMEHHO) TPAaKTOpPHU-
CTY O BO3HMKHOBEHHMH HapylleHWil B pabore mamuHbl. Cucrema
KOHTPOJHpYyeT paboTy (BpamieHue) pabodyrx OpraHoB MalluHbBL. B
Clly4asix HapylIeHUs Ha MHIUKATOpe, YCTAHOBICHHOM B KaOWHE
TpPaKTOpa, 3aropaeTcs KOHTPOJIbHAS JIaMIIOYKa U MOJAeTcs 3BYKO-
BOM CHUTHaJ, M3BEUIAIONIMI TPAKTOpUCTA, Kakas cOOpovHas eau-
HULA BbIILIA U3 cTposi. Kaxkaast maMrouka cOOTBETCTBYET OIpeEjie-
JIEHHOW KOHTpoIHpyemoun cobopouyHoit eaunwuie. [Ipu mogaue cur-
HaJla He0OXOJAMMO OCTAHOBUTH arperat M YCTPAaHUTh BO3HHKIIYIO
HEUCIIPABHOCTh B YKa3aHHOM MECTE.

Cucrema YCAK-6b (pucynok 9.9) cocrout u3 6yo0ka ymnpas-
JIeHUs, WHIMKaTopa ¢ KabeneM, KOMIUJIEKTa NAaTYMKOB U TMPHUCO-
€IMHUTEIBHOTrO Kalens. JJaTunku ycTaHaBIMBAIOTCS Ha MalllMHE, a
OJIOK yTpaBlIeHUs] U UHAMKATOp B KaOMHE TPAaKTOpa cieBa OT MpH-
OOpHOTO MIKUTKA MPH, TOMOIIU CHEIUATBFHOTO KpoHITeiHa. [IuTta-
HUE OCYIIECTBIIAECTCS YEpe3 IUTENCENbHbIN pa3beM. 3ByKOBOM CHUT-
HaJl UCIIOJIb3Y€ETCsl TPAKTOPHBIM.

brox ympaBieHus 1 MHIMKAIMU COOpaH Ha MEYaTHBIX IIaTax
U TpeaCTaBisieT coboil MamorabGapUTHBIM 3JEKTPOHHBIM MpHOOp,
Ha KOTOPOM Ha IEepelHEeN IMaHeNIM pacloJiOKEHbI JiBa TymOiepa
JUI BKJIFOYEHUS MUTAHUS U CUTHAJIa TPAKTOpa, HIECTh CBETOBBIX
MHJMKAaTOPOB (TUPATPOHOB) M KOHTPOJIbHAS JIaMIIOYKa OOIIEro
nuTanus. Ha 3agnelt manenu Oyioka (Bua A) CMOHTHPOBAHO JBa
MAKETHBIX MEPEKIoYaTess, OIUH U3 KOTOPBIX NMpEAHA3HAYEH UL
BBIOOpA Yrclia 000POTOB KOHTPOJMPYEMOTO y31a, a BTOPOH — ISt
YCTaHOBKH KOJIMYECTBA KOHTPOJIUPYEMBIX TOUEK.
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Pucynok 9.9 — MonTaxnas cxema YCAK-13:

1, 6 — maTYNKY MPHUBOJA KOTIayeif; 7 — TaTINK MpUBOJa OUTEPOB; § — HATUHK
MIPHUBO/IA IITHEKOB; 9 — HaTYHK MepeaaTogHoro ourepa; 10 — maTamk
MIPOIOJIEHOTO 3JIeBaTopa; 11 — gaTamk morpy309HOro 3MeBaropa; 12 — qatamk
JICHTOYHOT'O TpaHcmopTepa; 13 — maTank KoMKoapoOuTens; 14 — MHIUKATOD;
15 — 610k ynpaenenus; 16 — npucoequHUTENBHBIN Kadens [IP-2, IT1P-5

PanuoBonHOBBI gaTUMK 71 KOMOWHAIMK  KOPHETUIOMAbI-
mo4yBa NPpUMCHAIOT, KOT'1a KOPHEIIJIOALI OCTAJINCH Hey6paHHI)IMI/I n
HaxoJATCsl Ha YpPOBHE IOBEPXHOCTHU IOYBBI, HAJ WU K€ IO
YPOBHEM IMOBEPXHOCTHU IMOYBBI, COCTABJIASA 3HAYUTCIBbHYIO (B 3aBU-
CUMOCTH OT KOHKPETHON MAaIlIMHBI) YaCTh TEPSIEMOT0 ypOKasl.

B sTOM ciydyae uCHonib3ylOT pasHUIly B HE IOIJIOMIAOIIUX
CBOMCTBAaXx, a B OTpaXkaTeJbHBIX, IPUYEM H3JTy4yaTelb U TPUEMHUK
pacroyiararorT ¢ 0JIol CTOpOHBI 00bekTa. Hammume kopHeruiona
CYILIECTBEHHO BJIMSET HAa IJUAJIEKTPUYECKYIO0 MPOBOJAMMOCTH Cpe-
AbI.
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10 ABTOMATH3ALUA YBOPKH KYKYPY3bI

10.1 CucremMbl aBTOMATHYECKOI0 KOHTPOJISI IOJI0OKEHU ST
pabdo4ux OopraHoB KyKypy30y0OpOUYHBbIX arperaTon

Onu npenHa3HayYeHb! 151 00eCreYeHUs] KOHTPOJIS TTOTO0XKEHHS
pycen (OTHOCHUTENBHO PSAIKOB CTeOJel KyKypy3bl) MPHIEMHBIX
KYKYpYy30yOOpOYHbIX KOMOAaliHOB KaK B CBETJIO€, TaK U B TEMHOE
BpeMs CYTOK.

OYHKIMOHATBHO-TEXHOJIOTUYECKAsI CXEMa CUCTEMbI KOHTPOJIS
npuBeieHa Ha pucyHke 10.1 (a, 6). [Ipu aBmkeHnn KyKypy30y0o-
POUYHOrO arperara o psiikam KyKypy3bl paMKa KOIHUpa 5 JaTuuka,
YCTaHOBIIEHHOTO Ha JEIUTENIE CPEAHEr0 MbICA KATKH, HAXOIUTCS
B MEXIypAJIbe.

2 7
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Pucynok 10.1 — @yHKIIMOHATBHO-TEXHOJIOTUYECKAS CXEMa CUCTEMBI
ABTOMATHYECKOT'0 KOHTPOJIS MOJIOKECHUS pycell KYKypy30yOOpOIHOTO
KoMOaiiHa:

1 — ycrpoiicTBo 0TOOpaXeHust ”HPpopManny; 2 — yCHIUTEIHHO-
mpeobpasyromnuii 6710K; 3 — Kormp; 4 — reMudupyomee yCTPOUCTBO; 5 — IIKUB,;
6 — OrpaHMYHTEIb IOBOPOTA; 7 — MepeNaloINid Ipeodpa3oBarens; 8 — pamka
Konupa; 9 — KoHTposbHas MeTka; 10 — TpocoBslil npuBoj; 11 — ock noBopoTa;
12 — HaTspKHOM BUHT,; 13 — mmactuHa; 14 — ocHOBaHME
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Ecnmu mpuemHbIe pycna KaTku KOMOailHa OTKIIOHSIFOTCS OT
PAAKOB cTebJIel MK JKe caMM PAJIKU UMEIOT UCKPUBIIEHHS, TO KO-
IUp JTaTYMKa, Kacasich cTe0siell KyKypy3bl, OTKIOHSETCS, YTO BbI-
3bIBA€T OBOPOT CBSI3aHHOT'O C HUM IIOCPEICTBOM TPOCUKA U IIKHU-
Ba SIKOpS MHAYKTHBHOIO IIpeoOpa3oBarenst (BBIIOJHEHHOTO IIO
cxeme nuddepeHmaibHoro Tpanchopmaropa). SAKopb MOBOpavH-
BAETCs HA yroJ, MPONOPLUUOHAIBHBIM OTKIOHEHMIO Komnupa. Bos-
HUKAIOUIMHA MIPU 3TOM 3JIEKTPUUECKUI CUTHAJ MOCTYNaeT Ha YCHU-
nuTenbHO-peoOpasytomuii 610k (YIIB) uepes mocnenoBarenbHO
COEJIMHEHHbIE YYBCTBUTENbHBIN 37eMeHT (UD), m3MmepuresnbHbe
npeoOpaszoBarenu (M) u nanee Ha ycTpoWCTBO OTOOPaKEHUS HH-
¢dopmanuu (YOU), Ha nuueBOi NmaHeI KOTOPOrO pacloyiOKeHbI
CBETOBbIE MHAMKATOPBL. YNCIIO UX BKIIOYEHHUS MPONOPLHUOHAIBHO
3HA4YEHUIO OTKJIOHEHMsI KOIMpa, a HalpaBJIeHUE CBETOBOM IOJIOCHI
(3€JIeHOT0 11B€Ta) OTHOCUTENBHO MOCTOSHHO CBETSAIIEHCS MOJOCHI
(KpacHOro IIBeTa) COOTBETCTBYET 3HAYCHMIO U HAIPABIICHUIO OT-
KJIOHEHHUsI pyces KoMOaiiHa oT TpeOyeMoi TpaeKTOpUM ABUKECHUS,
OIIpeIesIIEMON PACTIONOKEHUEM PAJIKOB KYKYPY3bl.

Hcnone3ys Takyro uH(pOpMaluio, omnepaTop MOXET olepa-
TUBHO YCTPAaHATh BO3HMKAIOIINE OTKJIOHEHMSI, BO3/IEHCTBYS Ha py-
JIEBOM MEXaHU3M TPaKTOpa W U3MEHss MOJIOKEHHEe KoMOaiHa OT-
HOCHUTEJIBHO PSAIKOB pacTeHUi. UyBCTBUTEIBHBIN 2JIEMEHT JaT4H-
Ka TOJIOXKEHUs pyced KoMOaliHa OTHOCHUTEIBHO PSAKOB PACTEHUM
npeacrasiser coboil pamky komupa (pucyHok 10.1, g), kortopas
MOJKET IOJi BO3JEUCTBUEM PACTEHUH KYKYypy3bl IOBOPAYMBATHCS
OTHOCHUTENIBHO OCHOBaHHUA /4. PaMka ¢ orpaHMuuTesIeM IOBOPOTA
6 cBsi3aHa TPOCOBBIM HPHUBOJAOM /() CO HIKMBOM 5 NEpEaroLIero
npeoOpa3oBarens 7 AaTYMKa U IMOCPEACTBOM IUIACTHHBI /3 coeau-
HeHa ¢ aeMnupyroumM yctpoictBoM 4. Ock nmoBopota // paMKu
Konupa sBisieTcs 6a30i opueHTaluy MaluHbl. M3MeHeHue ee 1mo-
JIO’)KEHUSI OTHOCHUTENIbHO LIEHTpa MEXIYpsAbs MPUBOAMUT K IOBO-
pPOTYy paMKH.

Hcxonnoe (HEHTpasbHOE) TOJOKEHHE TOBOPOTHOM paMKH
KOIUpa M CBSI3aHHOTO C HEH ILIKKWBA MepeJaroliero mpeodpasosa-
TENsl YCTAaHABIMBAECTCS HATSDKHBIMU BUHTaMU 12 KpernjieHus Tpo-
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CHKa Ha IulacTHHE /3 paMKHu KOmupa. ITO MOJOKEHUE OIpeeis-
€TCsl 110 COBIAJCHUIO KOHTPOJIBHON METKH 9 Ha KOpITyce ¢ yKasza-
TEJIEM, PACIIOJIOKEHHBIM Ha €ro Bally.

10.2 Cucrema aBTOMATHYECKOr0 KOHTPOJISI IPUIIENTHOT0
KYKYpPY30y0OpO4YHOro komOaiiHa

[Ipunieniupie KyKypy30yOOpo4HbIe KOMOaiHBI padoTaroT 0e3
CIEMAIBHOTO 00CTy>KuBaromero nepconaia. Konrpoins 3a pabo-
Tail 3TM KOMOAWHOB OCYILECTBJISIET TPAKTOPUCT. s KOHTpoJis
paboThl OCHOBHBIX pabOYMX OPraHOB HENOCPEICTBEHHO U3 KaOu-
Hbl pa3pa0oTaHa CHUCTEMa CHUTHAIM3AIMH, MPeaynpexaaronas
TPaKTOPUCTA CBETOBBIMU U 3BYKOBBIMU CUTHAJIaMU O HapyLIEHUU
HOpMaJbHOW PaOOTHI OTPHIBOYHBIX BajbI[OB, TPYO HM3MEIbUYUTENS
Y OYUCTHUTEIBHOTO arapara.

CurHanu3atopsl YCTaHOBJIEHbI Ha CJEAYIOIIMX MEXaHHU3Max
KoMmOaiiHa: Ha pycjax — CHTHAJIM3AaTOpBI pycel; Ha TpyOax u3-
MEJIbUYEHHOM MacChl — CUTHANIU3aTOpPbl TPyO; Ha OYMCTHOM ara-
paTe M TpaHCIOpTEpe OOEPTOK — CUTHAIM3ATOPbI CpadaThIBAHUS
MpeI0XpaHUTENbHBIX MY (]T.

Curnanusatopbl pycesl NOJAIOT JJIEKTPUYECKHIl CHUTHAI B
ciydae 3a0uBaHMs pycena CcTeOasiMu KyKypysbl. CHUTHaIu3aTop
(pucynok 10.2) cocTouT U3 nucka 2, 3aKperjieHHOro Ha kopmyce 3
n ocu /0 c NaTyHHBIM TapeibyaTbiM KOHTakTOM 4. B HuxHIOIO
4acTb KopItyca 3 BBMHYEHO JHO 6 C MIATHIO JAaTyHHBIMHU CEKTOpPa-
Mu. B kaxapiii cextop momenieH mapuk 5. Ock 10 HEMmoABUKHO
3aKpeIyieHa Ha KOKyXe / CUTHaIM3aropa, a KOpIyc 3 yCTaHOBJIEH
Ha OcH HapukonoAmunHuka. OH MOXET cO BCEMH YCTaHOBJIECH-
HBIMU Ha HEM JIeTalsIMU CBOOOIHO IPOBOPAUYUBATHCS OTHOCUTENb-
HO ocu /0.

B HwxHel yactu ocu /() yCTaHOBIIEH TapeabyaTblii KOHTAKT 4.
B BepxHell 4acTW K OCH IOJCOEIMHEH JJIEKTPUYECKUI IMPOBOJ.
Ochb 10 1 KOHTAKT 4 U30JIMPOBAHBI OT OCHOBHOM MacChl CUTHAJIH-
3aTopa M3OJIALMOHHBIMU NMPOKIAaAKaMHu 7 U /] W MONUXJIOPBUHU-
JIOBOM TpyOKOi#t 9.
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Curnanusarop pycen YCTaHOBJICH IO/ OOJIMIIOBKOM pycel 1e-
pell OTPBIBOUHBIMU BalbllaMU TaK, YTO AMCK 2 PACIOJIOKEH Ma-
paJUIENIbHO TJIOCKOCTH TMOJAAIOUIMX Lenei. M3-mox oOMuIoBKH B
30HY pycia BbICTYNAEeT TOJIBKO YacTh UCKA 2.

17

4/ 2] 8] 71 & “““””'uﬁ

Pucynok 10.2 — Curnanuzarop pycia:
1 — koxyX; 2 — 1ucK; 3 — KOpIyC; 4 — TapenpyaThlil KOHTAKT; 5 — IapUK;
6 — mHO; 7, 11 — mpoKiIanKy, 8 — MPOBOJIOKA; 9 — H30IANMOHHAS TPYOKa;
10 — ock; 12 — 6onT; 13 — KO3BIpEK

Juck 2 curHamusaTopa mpu paboTe MOIydaeT BpalleHHuEe OT
IPOXOAALIMX MO pyciay crebieil. Bmecre ¢ aMckoM Bparaercs
takke kopryc 3. Ilon neficTBueM eHTPOOEKHON CUJIBI IIAPUKU 5
OTKAaTBIBAIOTCS K Mepudepun Kopiyca, OTXOAs MPH 3TOM OT Ta-
penbuaroro koHTtakra 4. IloatoMy Hapymaercs KOHTakT ocu /0 ¢
Maccoil komOaitna. [Ipu 3abuBanum pycein cTe0au MepecTarT TO-
KaTbh JMCK, BpallleHHe Kopiyca 3 ImpeKpaniaeTrcs, OJuH U3 IapHU-
POB CKaThIBaeTCs K LIEHTPY KOPITyca U 3aMbIKa€T KOHTAKTHYIO
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IUIACTHHY 4 Ha Maccy. OTO 00ecrednBaeT 10jady JIEeKTPOCTaTH-
YEeCKOI'o CUIHajla 0 3a0MBaHuM pycia.
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Pucynok 10.3 — Curnanusarop TpyoO:

1 — pama; 2 — memOpaHa; 3 — KpbIika; 4, 8 — BUHT; 5 — JICHTA;
6 — PeryJIupOBOYHBIN BUHT; 7 — KOHTaKT

Curnaimzarop tpy6 (pucyHok 10.3) momaer 3JeKTpHUSCKHN
CUTHAJI B ciay4ae 3a0MBaHMs TPyObl W3MENbUUTEIbHON Macchl. OH
COCTOMUT U3 PE3NHOBON MeMOpaHbl 2 ¢ JAaTYHHBIM KOHTAKTOM 7 U
IJIACTMAaCCOBOM KPBIIIKK 3 ¢ KOHTAKTHBIM BUHTOM 6. BUHT 6 Me-
TAJUTMYECKOW TIJIAaCTUHKON COEMHEH C BHUHTOM 4, K KOTOpPOMY
KpEIsAT CUTHAJIBHBIN NpoBoA. KOoHTakT 7 JIaTyHHOHN JEHTOH 5 co-
€IMHEH C MacCcoi KoMOaiiHa.

ITpu HOpMaNnbHOM J1aBJICHUU B TpyOe MEXAy BUHTOM 6 U KOH-
TaKTOM /7 uMeeTcs 3a30p. B ciydae 3a0uBaHus TpyObl ceueHue ee
YMEHBIIAETCS. JTO BBI3BIBAECT IOBBIIICHUE MABJICHUS BO31YyXa,
MeMOpaHa nmporudaercs, 1 KOHTAKT BUHTA 6, 3aMBIKACT AJIEKTPHU-
YECKYIO 1IeTlb CUTHAJIN3aTOopa.

Curnanuzarop npenoxpaHutenbHoll My(dTol (pucyHok 10.4)
MOJIAeT DJIEKTPUYECKUI CHUTHANl B ciiyyae cpabaTbIBaHHMs Mpeno-
XpaHUTENbHON MY(TBI, YTO HPOUCXOAUT MPU HAPYLIEHUH HOP-
MaJIbHOM PabOThl OYMCTUTENILHOTO ammapara Wi TpaHCIopTepa
o0epTok. OH COCTOUT U3 BBIKJIIOYATENs] 2 M phlyara 5, yCTaHOB-
JIEHHOTO Ha ocu 6 Ha Kopmyce / curHanuzaropa. OJuH KOHeEL pbl-
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yara 5 ynupaercsl B KHOIIKY BbIKiIto4arens 2. [IpoTuBononoxHbIi
KOHEII pacnojioxkeH Ha paccTtossHuu 0,5—1,5 MM OT MOJABHXKHOM Ya-
CTH MPEAOXPAHUTEIBHON My THI.

Pucynok 10.4 — Curnanuszatop MyQrsr:

1 — xopryc; 2 — BBIKIIIOYATEINb; 3 — KPOHIITENH; 4 — ynop; 5 — per4ar; 6 — och;
7 — BUHT COEJJUHEHHUS Ha Maccy

[Ipu cpabaThiBaHUU TIPEAOXPAHUTEIBHOU MY(ThI TOBHKHAS
4acTh OTXOJMT OT HEMOJBM)XHOW, Ha)KMMas Ha KHOIIKY BBIKJIIOYE-
HUS 2. DTUM 3aMBbIKaeTCAd dJIEKTPUYECKas IeMb CHUTHAIU3aTopa.
B curnanusatope mpuMEHEH NbUIEBIIAr03allUIIeHHbIA BBIKIIOYA-
Teab Tuna BK 233.

Curnanuzarop KkombaiiHa MUTAETCS OT DIEKTPOCUCTEMBI TPaK-
topa. Ilepen TpakTOprCTOM TOMENIEH TMYJIbT CUTHAIHM3AIUH.
B nynbTe ycTaHOBIEHBI TPU KpPACHBIE CUTHAJBHBIE JIAMIIOUKHU C
HaJMMCSAMHA HAa3BaHUM CUTHAIM3AaTOPOB, C KOTOPHIMU OHH COEIH-
HEHBI, TPU peJie ISl BKIIOYEHUS! 3ByKOBOI'O CHUTHaja TPAKTOpa, U
BBIKJIIOYATEINN )1 OTKIIIOUEHHUs CUTHaIa. Bee anexkTpudeckue co-
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CINHCHHMS BBIIIOJIHCHBI I10 OIIHOHpOBOIIHOﬁ CXEMC. BTOpBIM Inpo-
BOAOM ABJIICTCA Macca KoMOaiiHa u TpaKTOpa.

10.3 Cuctrema cCUrHAJIHM3AIUM U 3JIEKTPOOOOPYAOBAHMSA
koMmOaiina KIIK-3

Cucrtema CUTHAIM3AIMU U HJIEKTPOOOOPYIOBAHUS CITYKUT IS
KOHTpOJII PAa0OThl OTAEIbHBIX MEXAHU3MOB, NPEAYHpPEXKIACHUSL
TPAaKTOPUCTa O HApYIIEHHM TEXHOJOIMYECKOro Ipolecca u obec-
[I€YNBAeT CHUHXPOHHYI pabOTy BHEIIHHUX CBETOBBIX NPUOOPOB
KoMOaiiHa C aHAJIOTMYHBIMH Mpubopamu Tpakropa. Cucrema cHr-
HQJIM3alUU COCTOMT M3 MyJibTa curHaiauzauuu / (pucyHok 10.5),
CHTHAJIN3aTOPOB 2, 3 U 6, SIEKTPOIIPOBOJIKHA ¥ BHIIBYATHIX CKOO 7.

¢

P 4

I 2 3

Pucynok 10.5 — Cuctema curHanu3anuu 1 3J1eKTpooOOpyA0BaHuUs:

1 — nynbT curHanuzauuu; 2, 3, 6 — CHrHaIM3aTopsl; 4, 5 — IUTKU CO CBETOBBIMU
npudopamu; 7 — BUIIbYATHIE CKOOBI

[IynbT curHamm3alnuMu — ChbEMHBIH M yCTaHaBIUBAECTCS B Ka-
OMHEe TpakTopa Ha NepeAHel MaHesH, IJie UMEIOTCS ClelUalIbHbIe
orBepcTHs. B mynbre curHanuzanuu (pucyHok 10.6) cMOHTHpOBa-
HBI JIBa pEJIE, JBE CUTHAJIbHBIC JIAMIIOUKH 1, 2 ¥ BKIIOYATEND 3.
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Curnanuzarop 2 (pucyHok 10.5) ycTaHOBIIEH y IpeJoXpaHU-
TEJNIFHON MYy(THI IITHEKA IMOYATKOB U KOHTPOJIMPYET paboTy IIHEeKa
MOYATKOB U ITHEKa cTebieil; curuanusarop 3 —y My(Thl OYHCTH-
TEJIFHOTO amnmapaTa; CUTHAIN3aTop 6 — Y My(QTHI IPOMEKYTOYHOTO
Bana. CurHammzaTop MyQThl COCTOMT W3 Kopmyca [ (pUCYHOK

10.7), BrmrouaTens 4, 3aKperyIeHHOTO Ha KPOHIITEHHE 3, M pblyara
6.

Pucynok 10.6 — IlynbT curHanusanuu:

1,2 — curnanpubie gammsl [1J120-E; 3 — Bkmtouarens BK-46A; 4 — myneT;
5 — 6oaT; 6 — ckoba

1 — xopmyc; 2 — BUHT Macchl; 3 — KPOHIUTEWH; 4 — BKIIIOYATENb; 5 — OCh pblyara;
6 — pbruar
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IIpu perynupoBKe KpOHIITEMH C BKJIFOYATEIEM IIEpEMEIAETCs
B kopryce. K ogHOl KiemMMe BKIIHOYaTess MOACOEAMHEH MPOBOJ
«MacCh», IPUBUHYECHHBIA K KOPIYCY BUHTOM 2, K APYToW MOJCO-
eluHeH NpoBoJ nutaHus. [Ipu cpabarblBaHMU NPENOXPAHUTENb-
HOW My(THI €€ MOABIKHBIC JETaTH OTXOAAT M IMPOBOPAYUBAIOT
pblYar, KOTOPbI Ha)kMMaeT Ha KHOIKY BKitouarensd. [Ipu stom
BKJIFOUAETCSl 3BYKOBOW CHUTHAJ TpPaKkTOpa M 3aropaercsi COOTBET-
CTBYIOLIAs JJaMIIOYKa Ha IyJbT€ CUTHanu3auuu. B cocras anek-
TPOOOOPYIOBaHUS BXOAAT IUTKU 4 U 5 (pucyHok 10.6), KoTOpBIE
KpersTcs Ha pame komOaiiHa. Ha xakqoM M3 HIMTKOB pa3MelleH
3agauid ponaps /0 u 11 (puc. 10.9), BeinonHsromumii GpyHKIMM ra-
OapUTHOTO OrHs, CUTHAlIa TOPMOXKEHMS M 3aJHEro OTpa)kaTes
CBeTa, M 3aHUI (hoHaph yKaszarens moBopota /2.

DJeKTpuyecKas CXxeMa CHUTHaJIU3alMd M 3JIEKTPooOOopyoBa-
HUS NpuBeieHa Ha pucyHke 10.8.

Hanpsoxenue nutanus cucreMsl — 12 B MocTOsSHHOTO ToKa OT
OOpTOBOM CETH TPaKTOpa. DIIEKTPONPOBOJIKA BBHIMOJIHEHA IO OJ-
HOIIPOBOJHOM CXeMe: K CUTHAJIM3aTOpaM U BHEIIHMM CBETOBBIM
npubopam IMOABEJCH TOJBKO OJHMH IPOBOJ, BTOPOH —BBIBEICH Ha
«Maccy» KombOaiiHa, a 3aTeM 4epe3 IITENCeNbHbIN pa3beM — «Mac-
Cy» TpakTopa.

Cucrtema CUTHaNIM3aLUU U 3JEKTPOOOOPYI0BaHMS MOAKIIIOYA-
€TCsl K PO3ETKE IITENCENbHOT0 pazbeMa TpakTopa IMOCPEICTBOM
mrencensHol BIIIKU. CoeiMHEHUE 3JIEKTPOIPOBOJIKU KoMOaiiHa ¢
MyJBTOM YIIPABICHHS TPOU3BOAUTCS MPH IMOMOIIN BHJIKH 5 M PO-
3eTKU 6 IITENCeabHOro pazbema. [lynbT curnanuzanuu A BKJIOYa-
eTCs TIPU MTOMOIIX BBIKITFOUATENST /, CBETOBOM CHUTHAJ MOJAIOT JBA
(oHapst KOHTPOJBHBIX JaMI 2 U 4. 3BYKOBOW CHTHAJl BKJIIOUAETCS
yepes pene 3.
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Pucynox 10.8 — DnexTpudeckas cxemMa CUTHAIIU3AINH U AIEKTPO0OOpy IOBaHHUS:

1 — BerkirouaTens BK-46A; 2 — ¢ponaps curHamuzaTtopa maeka [1/120-E;
3 — pene PC-502; 4 — ¢ponaps curHamuzaTopa ounctureis [1/120-E;
5 — wrencenpHas Buwika [1C 300 A-150; 6 — wTencenpHas po3eTka
IIC 300 A-100; 7 — curnanuzarop ourctutens BK-322; 8 — curnanuzarop
mHekoB BK-322; 9 — curnanuzatop npomexxytouHoro Bana BK-322;

10 — 3agauii poHAPH CUTHANIA TOPMOXKCHHUSA U oTpaxkarens ceta OII 101-b;
11— 3apnuii poHaph rabapuTHOrO OrHs; 12 — 3a1HMN QOHAPH yKa3aTels
nosopoTta YII3-XK; 13 — manens coequautensHas [1C 2-A 2; 14 — mrencensHas
Buika [1C 300 A-150

VYnpasieHue paboToil BHEIIHUX CBETOBBIX MpuOopoB /0, 11 u

12 ocymiectBisieTcsl U3 KaOMHBI TPAKTOPAa CUHXPOHHO ¢ (hoHapsIMu
TPaKTOPa aHAJIOTUYHOTO HA3HAYEHUS.
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11 ABTOMATHU3AIUSA ITPOLECCOB CYIIKHA
N BEHTHJINPOBAHUA

11.1 YcrpoiicTBa I KOHTPOJISI IAPAMETPOB CyHIKH

O PexTUBHOCTD M KAYECTBO CYLIKH 3aBUCSAT OT UCXOAHOU U
KOHEUHOW BJIQKHOCTH, a TAKXKE TEMIIepaTypbl OObEKTOB CYIIKH U
TETJIOHOCUTEJIS.

Bnaromepsl. BrnaxkxHocTh OOBEKTOB CYIIKM — OAMH M3 BaXK-
HEHIIMX [apamMeTpoB, IO KOTOPOMY BBIOMPAIOT PEKUMBI CYTKH U
OLICHUBAIOT TEXHUKO—IKOHOMUYECKHUE IT0KA3aTENH MpoIiecca.

Haubonbiiee pacrnpocTpaHeHne mpu OICHKE CYIIKH 3€pHA U
APYTUX CEIbCKOXO3SHUCTBEHHBIX MAaTEPUATIOB TOXYYHIN METO]
BBICYLIMBaHUS» 00paslia MaTepuain 10 MOCTOSHHON Macchl B Cy-
MIMJIBHBIX MKadax, a TakKe SJICKTPUIECKHE METOIbl M3MEPEHHS
BIIQ)KHOCTH.

CymmnbHbie mKadbl IPUMEHSIOT IPU 1a00paTOPHOH OICHKE-
BIIQXKHOCTH 3€pHA, pacTeHHH u. Ipyrux o0wekToB. [lepen cymrkoit
cTeOJIM M JIMCThsl PACTCHUI MPEIBAPUTEIBHO M3MEJIBYAIOT JI0 pa3-
MEpOB YacTHUIl OKOJIO 5 MM. 3€pHO C HCXOJHOM BIAXHOCTHIO
Menbie 18 % pasmansiBatoT u cymar npu temneparype 130 °C B
teueHue 40 muH. Ecnm ucxonHas BiaaxHocTh Bblme 18 %, 3epHO
nepes pa3MoJIoM TMOJACYIUBaOT npu Temreparype 105 °C, a 3a-
TEM pa3MalbIBaIOT M OKOHYATEIHHO BBICYIIUBAIOT MPH TeMIIepa-
type 130 °C.

DNeKTpUUeCKHUe BIIaroMephl OCHOBAHBI HA M3MEHEHHH DJIEK-
TPUUYECKOTO COMPOTHBIICHUS (KOHIYKTOMETPHYECKUE BIIArOMEPHI)
WIH JIAPJIEKTPUYECKOM TMPOHMUIIAEMOCTH (IUIIIbKOMETPHUECKUE
BJIarOMEPHI) MaTepHalla B 3aBUCUMOCTHU OT BiakHOCTHU. [Tokazanus
KOH/YKTOMETPUYECKUX BJIaroMepoB CYIIECTBEHHO 3aBHCAT OT
PaBHOMEPHOCTH pacHpe/esIeHUs BJIark M0 00beMy HCCIIEyeMOro
obpasua. [Toaromy ans nmonydeHus: TpedyemMoil TOUHOCTH H3Mepe-
HUS UCCIIeyeMble MaTepHaIbl IPUXOIUTCS MPEIBAPUTEILHO pa3-
MajblBaTh M THIATENLHO MEpPEMENInBaTh. Takue BIaroMepbl MpH-
MEHSIOT Ha XJICOOITPHEMHBIX ITyHKTaX.
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JIM3IbKOMETPUUYECKHE BIIArOMEPhl U3MEPSIOT BIAXKHOCTh He-
M3MENBbYEHHOT0 3epHa B mMpokoM auanazone (8—40 %). Onu me-
HEE YyBCTBUTEJbHBI, YEM KOHAYKTO-METPUUYECKHE, K HEPABHOMEP-
HOCTH paclpeesICHUs BIaru 10 MaTepyuaiy.

[IpuHUUn necTBUSA AUAIBKOMETPUYECKOIO BIaroMepa OCHO-
BaH Ha W3MEHEHUU B 3aBUCHUMOCTH OT BJIQXXHOCTH MaTepuana Iu-
JJIEKTPUYECKON NpOoHULAaeMOCTH. lIpu pasimnuHOi nudnexkTpuye-
CKOM NPOHMIIAEMOCTH M3MEHSIOTCS IMapaMeTpbl TOKA, HHAYLUpPYye-
MOT'0 BBICOKOYACTOTHBIM I'eHepaTopoM (pucyHke 11.1) B koneba-
TEJIBHOM KOHType ¢ pabouuM AaT4MKOM 2. DTOT TOK CPaBHUBAIOT
C TOKOM JPyroro, TaJIOHHOI'0 KOHTYpa 3, U pa3HOCTb UX MOJAETCs
Ha YCWJIMTENb 4, a 3aTeM Ha MOKa3bIBalOIIMK npubop 5 (MHAMKA-

TOD).
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Pucynoxk 11.1 — IlpunuunuanbHas cxema AM3IbKOMETPUUECKOTO BlIaroMepa:

1 — BBICOKOYACTOTHEII reHeparop; 2 — pabouuil JaTymk; 3 — ITaJOHHBIN
JaT4YHK; 4 — yCUINTENb; 5 — HHAUKATOP

Korma patumk He 3amoJIHEH 3€pHOM, CTPEIKY HMHAUKATOpa
YCTaHaBJIMBAIOT Ha HYJIEBYIO OTMETKY. 3€pHO, 3aChllIaHHOE Ha I10-
BEPXHOCTh PabOYero naTdnWka, U3MEHSET ero eMKOCTh, U pa30a-
JIAHC B KOHTYpaX OTKJIOHSAET CTPEJIKY OT HYJIEBOI'O MOJIOXKEHHUS.

JIMpnbKOMETpUYECKUE BIaroMepsl MPUMEHSIOT I BHYTPH-
XO3MCTBEHHOTO KOHTPOJIS BIAXXHOCTH 3epHa, (1osieBble U J1abo-
paTopHbIE BJIarOMEPHI) U B CUCTEMAX aBTOMATHYECKOTO KOHTPOJIS
U PeryJMpOBaHUs BIAXHOCTH B MOTOYHBIX JIMHUAX MOCieyOopou-
HOM 00pabOTKHU 3epHa U €ro CymKH (TOTOYHBIM aBTOMaTUYECKHUIl
BIIATOMED).
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JlaTuuk moneBoro M j1ab0OpaTOPHOTO BIAroMepoB — OyHKED,
BBITNIOJIHEHHBIA U3 AUAJIEKTPUYECKHUX IUIACTUH. B moToyHOM Bia-
roMepe IUIACTUHBI PaCIOJIOKEHbl Ha IpaHAX KJIWHA, U 10 HUM
IBUKETCS MaTEpHaJl, BIaXXHOCTb KOTOPOT'O OLICHUBACTCH.

BnaxHocTp BO3AyXxa M Ta30BO3AYLIHBIX CMECEH H3MEpSIOT
TUTPOMETPAMHM, IICUXPOMETPAMU WM B3BEIIMBAHMEM BJIArororjio-
TUTEJIEH.

I'urpoMeTpsl perucTpupyroT BIaKHOCTb ra3zoB. IIpu pasnnu-
HOM BJIQKHOCTHU MU3MEHSIOTCS JTMHENHbBIE Pa3Mepbl 4yBCTBUTEIbHO-
IO JIEMEHTA, KOTOPBIM CIIY>KUT YEJIOBEYECKHM BOJIOC MM 000J104-
Ka KHMILOK KPYIHOI'O poraroro ckora. Ml3meHenue jJiMHbI nepejaa-
eTcs PbIYaXHBIM MEXaHU3MOM cTpesike npudopa. Takue Biarome-
pBI 00J1aJA0T BBICOKON MHEPIIMOHHOCTHIO, OHM MaJIOHA/ICKHBI TIPU
BUOpAIMK MaIIMH U arperaros.

[IcuxpomeTprl COCTOAT U3 ABYX TEPMOMETPOB: OJIMH pacroJa-
raroT B BO3Ayxe (Cyxoif), Ipyrod CMauyumBalOT BOJON (MOKDBI).
[Tokazanus MOKpOro TEpMOMETpa BCIIEJCTBUE MCIAPEHUSI C €ro
IIOBEPXHOCTU BJIaT'M BCErJa HMIXKE, 4eM cyXoro. Tak Kak MHTEH-
CUBHOCTb MCIApEHUs BJIArM 3aBHCUT OT OTHOCHUTEJILHOM BIIAXKHO-
CTH Ta30B (OTHOILIEHHE MOKa3aHUH TEPMOMETPOB HAa OCHOBAHUU
CHEIHAIbHBIX ICUXPOMETPUUYECKUX TAOIUI UM JUarpaMMm Haxo-
JST OTHOCUTEIIBHYIO BJIAKHOCTH BO3ayxa. Ha aToM ke mpuHuumne
MTOCTPOEHBI ANEKTPOIICUXPOMETPHI, TPUMEHSIEMBbIE JJI1 KOHTPOJIS U
YIPaBIEHUS NPOLECCAMU CYIIKM W aKTUBHOTO BEHTHUJIMPOBAHUS
MaTepUasoB.

Tepmomerpsl. s u3MepeHus TeMieparypbl 00bEKTOB CYIIKU
MPUMEHSIIOT JKUJIKOCTHBIE (PTYTHBIE), MAHOMETPUUYECKHE U DJIEK-
TpHUUeCcKHe (TEpMOPE3UCTOPHBIE U TEPMOMAPHBIE) TEPMOMETPHI.

PryTHBIE TEpMOMETpHI HCNONB3YIOT AJS KOHTPOJIS TeMIlepa-
TYpbl 00BEKTa U €€ CTaOWIM3aluy TPU MCIIOJIB30BaHUH B CYIIUII-
KaxX CHCTEM aBTOMAaTHYECKOI'O PETyJIMpOBaHMA. B 3THX ycCTpo#-
CTBax TepMOMETphl cHabxkaroT (pucyHok 11.2, a) crepxkuem 3 ¢
raikol 2, BKJIIOYEHHBIMH B JJICKTPUUYECKYIO IEMb IMpPEphIBATEIA
(ITP), u marHuTHOM ronoBkoi /. IIpy MOBBILIEHUH TEMIEPATYPHI
CTOJIOMK PTYTH, MOAHUMASCH, JOCTHUTaeT crepxkHs. Llenbs mpepsl-

180



BaTelsl 3aMbIKaeTcs, Ha HCIOJHUTENIBHBIM MEXaHU3M I0JIaeTCs
CUTHaJl YMEHBIICHHs TeMIIepaTypbl areHTa Cylku. Temmeparypy,
IpU KOTOPOH CpabaThIBaeT pesie, 3a/1al0T, TOBOPOTOM MAarHUTHOW
TOJIOBKH, CBSI3aHHOM MHYKTHBHO CO CTEPIKHEM.
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Pucynox 11.2 — [IpuHIUnuanbHele CXEMBI TEPMOMETPOB:

a — PTYTHOTO; O — MAaHOMETPHYECKOT'0; B — TEPMOPE3UCTOPHOTO;
I — 3JIEKTPHUECKOTO C TEPMONapoii;
1 — MarHuTHas rOJIOBKa; 2 — Taiika; 3 — CTepKeHb; 4 — 1IKaa,
5 — MaHOMeTpHYecKas MPYy>KUHA; 6 — KamWUIIpHas TpyOKa; 7 — JaTyHHBINA
OamnoH; 8 — kapkac; 9 — mpoBosoka; 10 — obosouka; 11 — XonoAHBIN criaif;
12 — ropstumii cnaif; 13 — perucrparop

PryTHBIE TEpMOMETPBI IIPOCTHI IO YCTPOMCTBY, HO HENONIO-
BEYHBI U HE MepeaaroT MoKa3aHus Ha paccrossHuM. [Ipu Bubpanun
MaIllMHbl OHU HEe 00eCTIeYNBaOT HEOOXOAUMYIO TOUHOCTb.

ManomeTpHuueckre TepMOMETpHI (pUCyHOK 11.2, 6) ocHOBaHBbI
Ha TEIJIOBBIX U3MEHEHUSIX 00beMa JKUIAKOCTH, 3aKIF0UYEHHON B MO-
JIOCTU TEIUJIONPUEMHHKA — OajuioHa 7, OHM MpeoOpa3yroTcs B Iie-
peMelieHne Mpy>KMHHOW TPYOKH 5 M CBSI3aHHOM C HEW CTpeiKu
perucrparopa.

PaccrosiHue, Ha KOTOpOE NepenaroT NoKa3aH!Usl MaHOMETpUYE-
CKH€ TEPMOMETPBI, 3aBUCHUT OT JIMHBI Kallujuispa o.



TepMope3uCTOpHbIE 3JIEKTPUUECKUE TEPMOMETPHI B OCHOBE
coliep’kKaT AAaTYUKHU, B KOTOPBIX JJIEKTPUUYECKOE COMPOTHBIICHUE
METAJJIOB (METaUINYECKUE TEPMOPE3UCTOPbI) M MOIYNPOBOJHU-
KOB (ITOJIyIPOBOJHUKOBBIE TEPMOPE3UCTOPHI) 3aBUCAT OT TEMIIE-
paTypsl UX HarpeBa. MeTalsIM4ecKUe TEPMOPE3UCTOPHI U3rOTaB-
nuBaroT (pucyHok 11.2, ¢) u3 mpoBosioku 9 (Mefp, IIaTHHA, YH-
CTO€ KeJIe30 U HUKEJIb), HAMOTAHHOW Ha M3OJISILIMOHHBIA Kapkac &
1 3aKpbITON 00010ukoi /(). B momynpoBOJHUKOBBIX TEPMOPE3H-
CTOpax mpeoOpa3oBaTeNb BBHIMOJHAIOT W3 IOJYPOBOAHUKOBBIX
MOPOIIKOB (MEIHO-MapraHIeBbIX, KaJIMHEBO-MapraHIIeBbIX, TUTA-
HOOAPHUEBBIX) CO CIICIUATBLHBIMU MMPUMECIMU. Takue JaTuuKu pe3-
KO M3MEHSIOT DJIEKTPUYECKOE COMPOTUBIECHUE B 3aBUCHUMOCTH OT
TeMieparypsl. TepMope3ucTopHble TPeodpa3oBaTeIn BKIOYAIOT B
OJIHY M3 IUIeY DJIEKTPUYECKOT'O0 MOCTAa WU COETUHSIOT C MOTEH-
IUOMETpaMH WJIM JIOTOMETpamMu. Takue TEPMOMETPHI MPUMEHSIOT
JUIS TUCTAHIIMOHHOTO KOHTPOJISI U YIIPABJICHUS HAarpeBOM OOBEK-
TOB CyIKU. OHU MO3BOJSIOT IOJy4YaTh BBICOKYIO HAJEKHOCTb U
TOYHOCTH U3MEPEHUH.

DNeKTpUYeCKUe TEPMOMETPbl €  TepMomnapodl  (PUCYHOK
11.2, 2). ocHOBaHBI HAa U3MEHEHUU PA3HOCTU TEMIIEPATYP TOPSIUETO
crnasi /2, HOMELIEHHOTO B 30HY U3MEPSEeMOro 00bEeKTa, U XOJIOAHO-
ro /1. Tepmomapsl MOTYT OBITH W3TOTOBIEHBI MaJIOW MAacchl, YTO
MO3BOJISIET ONpPENENATh TEMIIepaTypy HarpeBa oOBbEKTa B MallbIX
30Hax.

11.2 ABTOMaTH3aIUA 3€PHOCYIINJIOK

bapabannbsie 3epuHocymmiku C3I[1b-2, C3Cb-4 u C3Cb-8
MIPOU3BOIUTENILHOCTHIO COOTBETCTBEHHO 2, 4 U 8 T/4 HCHOJB3YIOT
JUIS CYLIKU MPOIOBOJIbCTBEHHOTO 3€pHA, CEMSH TpaB, a TAK¥Ke JUIS
MIPUTOTOBIICHUSI OETKOBO—BUTAMUHHON TPaBSIHON MYKH.

3epuocymmikamu C3Cbh-8 (pucyHok 11.3) KOMIUIEKTYIOTCS
KOMIUIEKCHI Tociieybopounoit oOpaboTtku 3epHa Tuna K3C-20b.
Omna BKJIIOYAeT TONKY /, 3arpy304HYyI0 Kamepy 3, CyUIMIbHBIN Oa-
pabaH 4 ¢ MOABEMHBIMH JIOTIATKAMHU 5, pa3Tpy304HyI0 Kamepy 7,
251eBaTop 9, OXJIAAUTENBHYIO KOJOHKY /() co mHEKOM /2.
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Pucynok 11.3 — Texnonorndeckas cxema 3epHocymmiku C3Ch-8:

1 — Tonka; 2 — TpyOa; 3 — 3arpy3o4Has Kamepa; 4 — CyIIHIbHbII 6apabaH;

5 — mogpeMHBIe JIonaTKy; 6, 11 — BeHTHIATOp; 7 — pasrpy3ouHas Kamepa;

8, 16 — nutt030BbIH 3aTBOP; 9 — sneBaTop; 10 — oxyaguTenpHas KOJOHKA;
12 — ropusoHTanbHBIM THEK; 13, 15 — knanan; 14 — 3epHOCTUB

[TpuBon MexaHW3Ma CymIMIBLHOTO OapabaHa OCYIIECTBISETCS
JJIEKTPOJIBUTaTeIeM MOIIHOCTBIO 7,5 KBT uepe3 aByxcryneHua-
TBI PEIYKTOP U MPUBOAHBIE PEMHH. 3€pHO B CYIIMIBHBIN Oapa-
0aH JOJDKHO IMOCTYIIaTh PAaBHOMEPHBIM M OCCIPEPBIBHBIM ITOTO-
koM. 3epHO B OapabaH MOJaeTcsi MO0 BHHTOBBIM JOPOXKKaM, JIMII-
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HEE 3€pHO IEPECHINAETCA Yepe3 MOANOPHOE KOJbIO 3arpy304HON
KaMepbl U HarpaJisieTcs yepes Kianad /3 B IpUeMHBbIN OyHKep.

[Tox BO3AEMCTBHEM TEIJIOHOCUTENS U JOMATOK J 3€PHO Iepe-
MeIlaeTcst BoJab 0apabaHa M BBICBHIIIAETCSA B Pa3rpy30uHYI0 Kame-
py 7. 3 xamepsl 7 3epHO uepe3 LUII030BBIN 3aTBOP & HAIpaBiseT-
cs yeBaTopoM 9 B OXJaguTEIbHYIO KOJIOHKY /(0. B oxmanurtesnsb-
HOM KOJIOHKE 3€pHO NEpEeMEIlaeTcs CBEPXY BHU3 U MPU OMOILU
BEHTWISITOpa /] MpoayBaeTcs HapyKHBIM BO3AYXOM M OXJIaXJa-
ercsi. B BepXxHel 4acTh KOJOHKHU PACIIOJIOKEH TOPU30HTAIbHBIN
mHeK /2 i mojadd M paspaBHMBaHMs 3epHa. MznuiiHee 3epHO
IIpU 3arpy3Ke KOJIOHKHU MOMNaJaeT B 36pHOCIUB /4, Ha KOHLE KOTO-
poro 3akperuieH kjanaH /5 ¢ KOHTakTHbIM JaTdyukoM. OT KOH-
TAaKTHOT'O JJaTYMKa U JIaTYMKA BEPXHEr0 YPOBHS 3€pHA BKJIIOYAETCS
LIUIIO-30BbIN 3aTBOP /6, KOTOPBIN BBIIYCKAaeT MOPLUIO 3epHa. BrI-
IIyCK 3€pHAa Mpe-KpalaeTcsi B MOMEHT cpabaThIBaHUsI AATUYMKA MU-
HUMAaJIbHOT'O YPOBHSI, YCTAHOBJICHHOTO B BEPXHEH YacTH OXJaJH-
TEJIbHON KOJIOHKH.

TemnonocuTeNnb rOTOBAT B TONKE / ITyTEM CKUTAHUS JKUJKOTO
TOIuIMBa (KepocuH uiu cMech 75 % kepocuHa u 25 % MOTOPHOTO
TOIJIMBA) U HarpeBa TONOYHBIMU T'a3aMHU BO3]lyXa, [10JIaBa€MOT0 B
Tonky. [loGouHbIe ra3pl yaanstorcs uepe3 TpyOy 2, oTpaOOTaHHBIH
TEIUIOHOCUTENb BHIOpACHIBAeTCS B aTMOC(Epy BEHTHIITOPOM 0.

[IpuHnMnUanpHas 3MEKTpUYECKass CXema YIpaBiIeHUs ABYMs
3epHocymmiikamu C3Cb-8, Bxomsmmmu B komiuiekt K3C-20B5,
nokazana Ha pucynke 11.4. OHa cocTOUT W3 1enel MUCTAaHIIMOH-
HOT'O ITyCKa U OCTaHOBA arperaTtoB, YIPABIECHUS TOIKOM, CBETOBOI
U 3ByKOBOM curHanmmsauuu. Apromatamu QF 1 u QF2 u nepexinto-
yareneM SA/ BBIOMpArOT 3aJJaHHBIM BapuaHT paboOThl 00OpyHOBa-
HUs: paboTa TOJNBKO MEPBON WJIM BTOPOW 3€PHOCYLIMJIKH MU HUX
coBMecTHas pabota (mosiokeHue nepekitoyarenss SA/ Oyaer co-
OTBETCTBEHHO B 1, 2 miu 3). [lepen myckoMm 3epHOCYIIUIKHA BKITO-
yaloT aBToMatbl SA/ u SA2, noparouue HampsHKEHUE B CXEMY
yIpaBJI€HUS, U KHONKOM SB2 BKIHOYAIOT MATHUTHBIN ITyCKaTelb
KM16. bnok-koHTakTsl KM16:3 yepe3 pene KV3 BkirodaroT mpe-
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OYTpEAUTEIbHBIN 3BYKOBOM cUrHal /A4, KOTOpbIN NOCTE IMycKa
arperatoB CHUMaroT kHonkou SB21 uepes pene KVI-KV3.
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Pucynox 11.4 — IlpuHIHNUansHast SIEKTPHYECKas CXeMa yIPaBIeHHS
6apabaHHBIMH 3€pPHOCYIMIKAMHU

Pabora cxembl pu mycke nepBoi 3epHOCyIIMIKH. KHOKaMu
SB4 u SB6 Bxmouarotes snektponpuBoasl M1 (10 kBt) BenTus-
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Topa 6 cymmiasHoro 6apabana 4 u M2 (4 xBr) Tonku 1. Ot Gnok-
KOHTakTOB KM2:3 cpabaTrbhiBaeT peje BBIIEPKKH BpemeHH KT/,
kotopoe uepe3 150 ¢ cBoum koHTtakToM KT71:] BKIIOYAET TpPaHC-
dhopmatop 3axkuranust 7V 1 v 3eKTpOMarHUTHBIA KianaH YA mo-
nauu TorumBa. [Ipu MosBIEHWHM TUIaMEHH B TOINKE CpadaThIBaeT
dbotopene KV5, koropoe Bkitouaet pene KV4. Ilocnennee craBuT-
Ci Ha CAMONOJINMUTKY 4Yepe3 CBOM KOHTakT KFV4 u OTKIO4YaeT
pene KT1.

Ecnu B Teuenue 15 ¢ B TomKke mams Mpu MycKe HE BO3HUKAET,
To penie KT1 Ha 165 ¢ MOMeHTa IycKa IIyHTUPYET 1enb R u 3tum
BBI3BIBAET cpabarbiBanue pene KV5, a 3arem pene KV4. Pene KV4
OJIHUM KOHTaKTOM OTKJIOYAeT pesie BpemeHu K7/, a BTOpbIM KOH-
TaKTOM pa3pblBaeT OJHY M3 JIBYX IL€Ned NUTaHWS MarHUTHOTO
nyckarenss KM2. Pene KT, pacluyHTHpys Lenb R, OTKIOYaeT
dotopene KV5, a mocnenanee paspeIBaeT Ienb nutanus KV4, 3a-
TeM KM2, u BEHTUJIATOP TONKH BBIKIHOYAETCS. BIOK-KOHTaKThI
KM?2:3 cHUMalOT HampspKEHHE C aBTOMaTa KOHTPOJS IUIAMEHU U
BKJIIOYAIOT 4epe3 KOHTakThl pene KVI:2 3BykoBoM curHain HA.
AHaIOTUYHBIM 00pa30M JIEHCTBYET CXeMa IpH MOTacaHuH IuIaMe-
HU B TOIIKE MO JI0OBIM NpuurHaM. [ToBTOpHBIN MycK onepatopoM
BO3MOXXEH TOJIbKO TIIOCJI€ YCTPAaHEHHs TMPUYMH  IIOracaHus
IJIAMEHH.

[Ipu ycnemHom mycke Tonku kHonkamu SB/2 u SBI14 Bxiio-
4aroT MarHuTHbIE nyckarenu KM5 u KM6 snextpoasurarenei M5
(7,5 xBt) cymmunbHoro 6apabana 4 u M6 (5,5 kBT) BeHTHIIATOpA
11 oxnagutensHOM KOMOHKH 10.

Maruutnble nyckatenu KMI13—-KMI5 ¢ momouiplo KHOIOK
SB16—SB2( BKIIIOYAIOT COOTBETCTBEHHO 3JIEKTPOIIPUBOMBI JIBYX-
MOTOYHBIX HOpUM: M3 — oXnaJuTeNbHbIX KOJIOHOK, M4 — pa3z-
Ipy3KH CyIIWIOK U M5 — mpoMexyTOYHBIX HOpui. MolrHocTh
Ka)XJI0OTO AJIEKTpOJBHUrarens Hopuu paBHa 2,2 kBt. Tonpko nocne
BKJIIOUEHUS Pa3rpy304YHONl HOPUM CYIIMJIOK MOYKHO KHONKOW SBS
BKJIFOUHUTH AJIEKTPONPUBOJ M3 pa3rpy304HOro YCTpoMcTBa 8
CYLLUMJIKH.
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AHaJIOTHYHBIM 00pa3oM BKIIIOYAIOTCS M OTKJIFOYAIOTCS AJICK-
TponBurarenu M7—M12 BTOpOW 3€pHOCYLIMIKH. DJIEKTPOIPHUBO-
oM M4 pazrpy304HOro yCcTpoicTBa 16 OXJIaAUTENIbHOW KOJOHKH
10 MOXHO yNpaBJIsSITh BPYUYHYIO MPH MOMOIIY KHONIOK SBY u SB10
WM aBTOMATHYECKHU MPHU MOMOIIM JaTYMKOB YPOBHS 3epHa SL2
(mepexnrovarenb SA2 BO BTOPOM cCilydae CTaBSAT B TOJIOKCHHE 2.
HwxHuii 1 BEepXHHH YPOBHM 3€pHa B OXJIAJUTEIBHON KOJIOHKE
KOHTPOJIUPYIOTCS AaTyukamu ypoBHs SLI u SL2. Ecnu ypoBeHb
3epHa JOCTUTAET MPEACIbHOTO HHXKHETO 3HAYEHUs, TO pa3MbIKa-
FOTCS KOHTaKThl SLI U pasrpy3ka OXJIaJAUTEIbHON KOJIOHKH IIpe-
kpamtaercsa. Korzia 3epHo AOCTUraeT MmpeneabHoro YpoBHs, TO 3a-
MBIKAIOTCS KOHTaKThl BHauvaine SLI/, a 3arem SL2 m HadyMHAETCS
pasrpy3ka KOJOHKH.

3epHOCYIIUIIKY OCTaHAaBJIMBAET OIEPaTOp, MOOYEPETHO OT-
KITII04asi 000py/I0BaHKE B IOCIIEAOBATEILHOCTH, OOpAaTHON MYCKY,
npu nomou KHonok «Crom» SBI-SB19. B 3KCTpeHHBIX Cilydasx
OJIHOBPEMEHHO BCE MAIlIMHBI OCTAHABIMBAIOTCS KHONKOW SB win
SBI.

11.3 KoHTpoJIb U peryjupoBaHHe Pe:KUMOB CyIIKH
W BEHTHJINPOBAHUS

OcHOBHas 3afaya KOHTPOJS M PEryJIMpoOBaHUs Mpolecca
CYLIKH — OIPEACIICHHE U HACTPOMKA YCTAaHOBOK Ha ONTHUMAJIbHBIN
pexxuM paboTel. 3MeHsieMble mapaMeTphl B CYHIMIKAaX U YCTaHOB-
KaX aKTUBHOTIO» BEHTWIMPOBAHMS TEMIIEpaTypa M BJIAXXHOCTb
areHTa CyIIKH (MM OXJIaXAEHUS) U SKCIIO3UIHS MpoLecca.

B cymmnkax, paboTtaromux Ha TBEpAOM TOIUIMBE, TEMIEpPATy-
Py TEIJIOHOCUTENS U3MEHSAIOT KOJIMYECTBOM HApY>KHOTO BO3/yXa,
[IOIaBAEMOT0 B CMECHUTENIBHYIO KaMepy, IJIA YEro PEryJIupyroT I0-
JIO’KEHHE 3aCIIOHKU B BO3LyXomnpoBoje. IIpu cxxuranuu ;kuakoro u
ra3o00pa3HOro TOIUIMBA PETYJIUPYIOT €ro Mojady B Kamepy Cro-
paHMs, a IIpU HArpeBe BO3AyXa B JJIEKTpOKalIopudepax — YuCiIo
paboTaronmx cekuuid. Bra)kHOCTP MEHSIOT 3a CUeT YaCTUYHOTO
HanpaBJIeHUs1 0TPa0OTaHHOIO TEIVIOHOCHUTENSI IIOBTOPHO B CMECHU-
TeNbHYI0 Kamepy. C 3Toi 1esbio maTpyOOK Ha BBIXOJIE TEIIOHO-
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CUTEIS COSAUHSAIOT CO CMECUTEIbHOM Kamepou. Paznuynas skcno-
3UILMS CYIIKH MOXET OBbITh JIOCTUTHYTA PETYJIUPOBKOU BBITYCKHBIX
MEXaHU3MOB.

OnTuMalbHbIe 3HaUYEHUS! PEryJIMpPOBOYHBIX TapaMeTpOB ycTa-
HABIMBAIOT BPYYHYI0 WJIM CHCTEMaMH  aBTOMAaTHYECKOTO
yIpaBlICHUSI.

[Ipu pyyHOM pEryaupOBaHMM OIEPATOP OLEHHBAET PEKUM
mporecca Mo KOHTPOJBHBIM Mpudopam, oTOOpoM Mpol 3epHa U
MHTYUTHBHO MOAOUPACT MOJIOKEHHE PETYIUPYEMBIX Y3IIOB.

JlJi1 aBTOMaTHYECKOI0 YIIPABJICHUS CYIIKOW U aKTUBHBIM BEH-
TUJIMPOBAHUEM TIPUMEHSIOT CUCTEMBI PETYIMPOBAHUS MPOIIECCAMHU
10 OJHOMY MJIM HECKOJIBKUM TMapaMeTpaM.

CucremMa aBTOMaTHYeCKOIr0 YNpaBJeHUs] 1O OJIHOMY Ma-
paMeTpy — yCTPOICTBO aBTOMATHYECKON CTaOMIM3AIMN TeMIepa-
TypbI areHTa CylKu. IT0 YCTpoHCTBO (pUcyHOK 11.5, @) Bkiatovaer
B ce0si: matuuk temnepatypsl (1), yeunutens (Y) U UCIOTHUTEINb-
HbIi Mmexanu3Mm (M),

JlaTuuk cpabaThiBaeT IMpHU TEMIEpaType areHTa CYyIIKH, Ipe-
BBIIIAIOMICH JTOIYCKAaeMYIO Z7, KOTOPYIO YCTaHaBIMBAIOT IO Tpe-
JIeTbHOU TeMmIepaType HarpeBa 3epHa 0. B aBTOMaTHueckux cu-
CTeMax HCIOJB3YIT PTYTHBIE, MAaHOMETPHUYECKHUE W AIIEKTpHUe-
CKHE JIaTYMKH, aHAJIOTUYHbIE NPUMEHsAEMBIM B TepMomerpax. Ta-
KHE CHCTEMBI MPOCTHI MO YCTPONCTBY M HAJAESKHBI B paboTe, HO
OHH He 00eCHeunBaIOT MOJIYYEHHs KOHIMIMOHHOW BIaKHOCTH
00BEKTa CYIIKH MPH ONTHMAIBHOM PEXUME, TaK KaKk HE HACTpau-
BAIOTCSl HA U3MEHEHUE BXOJHBIX MApaMETPOB BHICYIINBAEMBIX Ma-
TEpHaOB.

B MeHblIell Mepe OTMEYEHHBbIE HEAOCTATKM MMEET CUCTeMa
peryJIupoBaHHs MPOIIECCOM CYIIKH MO KOHEYHON BIAXKHOCTH 00b-
exta. Hanbomnee nmepcrnekTHUBHBI JUISI TAKUX CUCTEM — JJIEKTpUYe-
CKHE BIIATOMEPHI, YCTAHABIMBAEMbIE B KOHEYHBIX 30HAX KaMephl
CYIIKH IIAXTHBIX CYIIMJIOK UM B OTOOpHUKE Mpo0 3epHA HA BXOJE
B OXJIAMUTENbHYI0 Kamepy. CHCTeMBl aBTOMAaTHYECKOTO YIIpaBiie-
HUS 110 IBYM M OoJiee mapaMeTpaM HaxoJsAT MPUMEHEHHE B IIaxT-
HBIX CYIIWIKAX TPU PEryJIUPOBaHUU IO TMEPENaay BIAKHOCTH B

188



Hayajle @; U KOHIIE @2 CYIIMJIBHON KaMepsl, IpU AKTUBHOM BEH-
TUJIMPOBAHUH 110 TIEpernany TEMIIEPaTyp BO3[AyXa fp U 3E€PHOBOI
Maccel 6> (pucyHok 11.5)
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Pucynok 11.5 — CxeMbl aBTOMaTHUECKOTO YIIPaBJIECHUSI IPOLIECCOM CYLIKU
IO TTapaMeTpaM PeryIHpOBaHMS:

a— ogHOMY; O — IBYM;
I — natuuk; CY — cpaBHUBAIOIIEE YCTPOUCTBO; Y — YCUIIMTENb;
WM — ncnonautensHbit Mexaau3M; OO — 00beKT 00paboTKH

Cxema TakoW CHCTEMBI COCTOUT M3 JIBYX JAATYMKOB: TeMIIepa-
Typsl Bo3nyxa /; u 3epHa /Jo. JlaTunku npeoOpa3oBbIBAIOT TEMIIe-
paTypsl B BBIXOJHBIE BEJIUUYUHBI R; (7 ) U Re (1), KOTOpBIE COIO-
CTaBIAIOTCS B cpaBHuBatomeM ycrpoiictBe (CY). Ecnm curnan
paccoryacoBanusi At = O — t9 6oJble HEUYBCTBUTEIBHOCTHU MPH-
6opa, To cpabaThIBalOT MOCIENYIOIUE 3BEHbs (YCUIUTEIb U HUC-
MOJIHUTENBbHBIT MEXaHW3M) U TemIieparypa oObeKkTa 00paboTKu
(008) m3mensiercs. HaxonaT mpUMeHEHHE CHCTEMBI PETyJIHpoBa-
HUS U C JBYMs pa3HOMMEHHBIMH TapaMeTpamMH: TeMIiepatypa —
BJIQKHOCTh 3€pHA, TEMIepaTypa areHTa CyuHra — BIaKHOCTh 3€p-
Ha ¥ 1p. [Ipy MHOTOITapaMeTpOBOM PETYITUPOBAHUH PEKUM CYIIKH
UM aKTUBHOT'O BEHTUJIMPOBAHUS MPUOIMKAETCS K ONTHMAIIbHO-
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My: JIOCTUTAETCsl KOHAULMOHHAS BIA)KHOCTh OOBEKTOB 00pabOTKH
U B OOJIbIICH Mepe COXPAHSIOTCS HX KaUeCTBCHHBIC [TOKA3aTEIH.
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12 ABTOMATH3ALIASI HEKOTOPBIX
CTALIMOHAPHBIX CEJILCKOXO3SIIICTBEHHBIX
MPOLIECCOB

12.1 ABToMaTH3anusA NPOLECCOB NPHU 0eClIOYBEHHOM
BbIpalllMBAHUH OBOIIIEH

Bonbpie BO3MOKHOCTH CHM)KEHHS CEO0ECTOMMOCTH, PE3KOTO
COKpAILlEHHs TPYAOBBIX 3aTpaT U YCKOPEHHUs IJIOJOHOIICHHS J1aeT
OECIOYBCHHOE BBIPAIUBAHUE OBOINHBIX KYJIbTYp B 3alIUIICHHOM
IPYHTE, B XUMUYECKU HEUTPAIBbHBIX CPelax, B KOTOPbIE MOJAIOTCA
HEOoOXOMUMBIC TSI PACTEHUH MUTATENBHBIC BellecTBa. becrod-
BEHHOE BBIPAILIMBAHUE OBOLLIEH OTKPBHIBAET BO3MOKHOCTh BBICOKO-
3¢ (HEeKTHBHOTO UCIIOIB30BAHUS CPEJICTB ABTOMATHKH.

Ceifuac U3BECTHO HECKOJIbKO BapUaHTOB TAaKUX CHUCTEM aBTO-
matukd. Ha pucynke 12.1, mnokazana paspaboranHas YHU-
NMDCX cuctema st aBTOMAaTH3alUU TOJIaYU U CJIUBA MUATATEIb-
HOTO PacTBOpa B THUIPOINOHHBIX YCTAHOBKaX. TEeXHOJOTMYECKHUI
IIpoLIeCC MOJIayl PacTBOpPa IPOTEKAET CIEAyIoLUMM o0pa3oMm: B
ONpEJIEIICHHOE BPEMsI BKJIKOYAETCSl HACOC 2, MOJAIOLIUNA pacTBOP
u3 pesepByapa I, mo TpyOONnpoBOAYy 3 pacTBOp IMOCTYIMAeT B pac-
npeAenuTens 4, KOTOPbIii aBTOMAaTUYECKHU MOJAET €ro B OTIENb-
HBIE CEKIIUM, COCTOSIINE U3 HECKONbKMX ToanoHOB. [locnmemgoBa-
TENBHOCTh MOJa4U PACTBOPA B OT/AETbHBIC CEKIIMU 00eCreunBaeT-
Csl pa3JIMYHBIM YPOBHEM PACIIONIOKEHHUS TPYOOIPOBOIOB.

W3 pacripenenutens 4 pacTBOp MOCTYIAET MO TPyOOIPOBOIY
MEPBOM CEKIMU J K IMOIUIaBKOBOMY PETYJIATOPY YPOBHS pacTBOpa
MEepBOTo NoJ0Ha. Takue peryiasiTopbl UMEET KaXK/Ibli MOJJOH CHU-
cTeMbl. B perymnsitope pacTBop MpoXOAUT Yepe3 OTKPBITHIN KJIaraH
6 1 mo TpyOompoBOay 7 MOCTyHmaeT B OTCeK & MoAAoHa 9 W MO
npeHaxkHou Tpyoe /0 — B mogmon 9. Korma ypoBeHb pacTBopa B
MOJJIOHE M OTCEKE JOCTUTAeT YPOBHSI KOHTPOIBHBIX TPYOOK /1,
BMOHTHUPOBAHHBIX B CTEHKY OTCeKa §, pacTBOp HAYMHAET TOCTY-
MaTh 4epe3 OJHY M3 yKa3aHHBIX KOHTPOJBHBIX TPYOOK B MOILIAB-
KOBYyI0 Kamepy /2. Tak kak mpoxoJHOe ceueHne KaauOpoBaHHOIO
oTBepcTHs /3, pacmoiioKeHHOTO B OOKOBOHM CTEHKE MOIIABKOBOM
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KaMepbl /2, MEHbIIIE CEYEeHUsI KOHTPOJIbHOW TPYOKH, TO B IMOIJIaB-
KOBOW KaMepe YpOBEHb PacTBOpA IMOBBIIMIAETCS A0 TEX IOp, MOKA
HE BCIUIBIBET IIOINIABOK /4, HAXOMAIIUKMCA B IIOINIABKOBOM
Kamepe /2.

—

Pucynok 12.1 — [IpuHuunuanpHas cxema CUCTEMBI 1711 aBTOMATU3alU I0JJa4H
U CIIMBA ITUTATEIBHOTO PAaCTBOPa MHOTOCEKIIMOHHBIX THAPOIIOHHBIX YCTAHOBOK
TIPH PACTIONOKEHUH TTOIJOHOB Ha OJJTHOM YPOBHE:!

1 — pe3epByap IUIsi MUTATEILHOTO PACTBOPA; 2 — HACOC; 3 — TPYOONPOBOJT;
4 — pacnpenenuTenb; 5 — TpyOonpoBo MepBoii cekiuu; 6, 15 — Kananb
MIOTIJIABKOBOTO PETYJIATOPA YPOBHS; 7 — TpyOONPOBO IIEPBOTO MOJI0HA;
8 — orcek momoHa; 9 — moaaoH; 10 — npenaxHas Tpy6a; 11 — KOHTpOIBHBIE
TpyOkwu; 12 — norumaBkoBas kamepa; 13 — kamTuOpoBOYHOE OTBEPCTHE;
14 — nonnaBok perynsaTopa; 16 — matpy0ok; 17 — cTeHKa MOMIaBKOBOH KaMepsl;
18 — cniuBHas kamepa; 19 — TpyOa cinuBHOI kamepsl; 20 — cinuBHAsA TpyOa;
21 — tpy0a; 22 — TpyOKa I CIycKa Bo3ayxa; 23 — TpyOOnpoBO] BTOPOA
CEeKIINH, 24 — MOIUIaBKOBBIH BHIKIIFOUATENb YPOBHS; 25 — TpyOONpOBO TpeThei
ceKnmy; 26 — TpyOOIPOBOJT UETBEPTON CEKIMH

[Ipy BCIIBITMM NMPUKPEIUVIEHHBIM K JOHBIIIKY MOIUIABKA Kia-
naH /5 OTKpBIBaeT BEPXHUM KoHel naTpyOka /6, BMOHTHPOBAHHO-
ro B JHULIE MOIJIaBKOBOW Kamepsl. B To ke Bpems kiamaH 6, co-
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€IMHEHHBIM C IOIUIABKOM IPU IOMOIIM IPOAOIBHOIO CTEPIKHS,
3aKpbIBA€T HMWKHHUI KoHel marpyOka /6 W JOCTyn pacTBOpa B
MOJJI0H 9 NMpeKpaIaeTcs.

ITocne BCibITHS MOIJIABKA HAUWHAETCS MPOLIECC CIMBA MUTA-
TEJILHOTO pacTBOpa u3 mnoxanaoHa. M3 orceka § mommaoHa mo tpy6o-
MPOBOY 7 PAacTBOP MPOXOAMT B MAaTPyOOK /6 M Yepe3 OTKPBITHII
KJIanaH /5 mocTynaeT HOIJIaBKOBYIO B Kamepy /2. 3amojiHUB IO-
IUIAaBKOBYIO KaMepy, pacTBOp IEpesMBacTcs 4epe3 CTeHKy /7 B
CIIMBHYIO Kamepy /8, mo Tpybe /9 mocTymaer B CIUBHYIO TpyOy
20, a u3 Hee — B pe3epByap /.

[Tocne 3akpeiTus Kiamana 6 pactBop mo TpyOe 2/ mocrymnaer
K IOIJIABKOBOMY PETryJIATOPY YPOBHS pacTBOpa BTOPOIO HOJI0HA
3TON ke (IepBOM) CEKUMH U MPOLECC 3alOJHEHHUS W CIMBa pac-
TBOpPA Y BTOPOTO M CIEAYIOIUX CEKIUH; /Ul IOBBIILIEHUS HaJeX-
HOCTH PabOTBI CUCTEMBI B BEPXHEM KOJIeHE TPYObl 2/ yCcTaHOBIIE-
HBI TpyOKa 22 AJis cIycka Bo3ayXa.

Korga 3anonnsercs nocineqHui MoJJI0H NEPBOU CEKLIUU U 10-
IUTABOK PEryJsATopa YpOBHS BCILIBIBAET, IpeKpalas JIOoCTyIN pac-
TBOpPA B MOJI0H, YPOBEHb PacTBOpPA B paclpe/esinreie 4 HaunHaeT
noBblmaTtees. Jloias 10 BepxHero Topua TpyodompoBoga 23 BTO-
pOIi CEeKLMU pacTBOpP HAUYMHAET MOCTyNaTh 110 3TOMY TpyOOmpoBo-
Iy BO BTOPYIO CEKIIMIO IOJAJIOHOB B TOM € IOCIEN0BATEIbHOCTH,
KakK B IIEPBOM CEKILIUH.

ITocne 3anoHEHUs pacTBOPOM IOCIEIHEN CEKIIMM YPOBEHb B
pacnpenenurene 4 MOJHUMAETCS, U TOIUIABKOBBIA BBIKIIOYATEIb
YPOBHS 24 BBIKJIFOUUT HACOC 2. DTUM 3aKaHYMBAETCSI MIPOLIECC 3a-
MIOJIHEHUSI PACTBOPOM MOJJIOHOB BCEI CUCTEMBI.

12.2 ABTOMaTH4YecKOe peryJupoBaHHe TeMIepaTrypbl
H BJI2’KHOCTH B NAPHHUKAX € JJICKTPHYECKHM 000rpeBoM.
KonauuuonupoBanue Bo31yxa npu pasjM4HbIX
NPOMU3BOCTBEHHBIX MpoIeccax

HcrionHUTENbHBIA OpraH CUCTEMBI aBTOMAaTUYECKOIO pery-
JIMPOBAaHUS TEMIIEPATyphbl B MapHHUKAX M TEIUIMIAX — KOHTAKTOp
JUIS TIOBBILLIEHUs TEMIIEpaTyphl [IOYBBI WK BO3AYyXa KOHTAKTOP
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BKJIKOYAETCs, COCAMHSASA COOTBETCTBYIOIME HArpeBaTEIbHBIE dJIc-
MEHTBI ¢ UCTOYHUKOM Toka. IIpu goctukenuu tpedyemoit temie-
paTypbl KOHTAaKTOpP BBIKIIOYAETCSA. BKIIOUEHHE M OTKIIIOYEHUE
IIPOUCXOJAT MPHU MOMOLIM JAaTYUKOB TEMIIEPaTyphl (KOHTAKTHBIX
PTYTHBIX TEPMOMETPOB) M INPOMEXYTOUHBIX pese. B cucreme
UMEIOTCS JaTYNKM aBapUUHOTO IOBBILICHMS TEMIIEPATyphl I1OYBbI
U IIOHWKEHUS TeMIlepaTypbl Bo3ayxa. [Ipu HacTyruieHun aBapuii-
HOTO pEeXHMMa 3aropaerTcsi CUTHAJIbHAs JIaMIIOYKa M BKJIKOYACTCS
JJIEKTPUYECKUN 3BOHOK. BIIaXKHOCTH IOYBBI PETYIUPYETCS BKIIIO-
YCHMEM BOJOIOJIMBHOM cuctemsl. Jlo3a monmBa 3ajgaercs peie
BpemenH (0T 5 10 30 muH). CucteMa COCTOUT U3 JaT4yMKa BJIAXKHO-
CTH TOYBBI, KOHTAKTHBIX 4aCOB, MOTOPHBIX pEJI€ BPEMEHH, IIPO-
MEXKYTOUHBIX peJe U JJEKTPOMArHUTHOIO IIPUBOJA BEHTHUIIS BO-
JONpOBOJHON ceTu. IIpuHIMI NEHCTBUS CUCTEMBI CIELYIOIIMNA: B
ONPEIEIICHHBIE Yachl CyTOK 3aMBIKA€TCsl KOHTAaKT 4acoB. Eciu B
9TOT MOMEHT BJIQXXHOCTb II0YBBI Majla, 3aMbBIKAIOTCSI KOHTAaKTBhI
IIPOMEKYTOYHOI'O PEJIE€ U BKIIFOYAKOTCSA KOHTAKTHI PEJI€ BPEMEHHU.
CpaOaTbIBaeT 3JIEKTPOMArHUTHBIA NPUBOJA BEHTWJIS, OTKpPbIBas
KpaH JJIs I0JJa4M BOJIbl B CUCTEMY YBJIQ)KHEHUS [TOYBBHI.

IIpoaoMmKUTENPHOCTh TOJIMBA YCTAHABINBAETCA C MTOMOLIBIO
pene BpemeHu. [lo ucreueHnn BpeMeHH MOJIMBA BEHTHIIb 3aKpbIBa-
ercs. IloBropHOE cpabaTbiBaHME BCEM CHUCTEMBI MPOUCXOAUT IO-
CJIe CIIEAYIOLIEro 3aMbIKaHUsI KOHTaKTa 4acoB, €CIIM K TOMY Bpe-
MEHH BJIAXKHOCTb TIOYBBI TOHU3UTCS HUXKE JonycTumon. KoHrakr-
HBIE Yachl BKJIFOYAKOTCS TOJIBKO B YTPEHHEE WJIM BEYEPHEE BpEMs,
TaKk Kak JTHEBHOH NoyiuB He pekomenayercs. Ilox neiictBuem mps-
MBIX COJIHEYHBIX JIy4eH Aake IPH OTKIKYEHHOW OTOIUTEIbHOMN
cUCTEeME BO3JyX B TeIUIMLe MoxeT HarpeBaTbcs a0 +30. UToOsI
n30exarb Neperpesa, B TEIUIUIIE IPETyCMOTPEHO aBTOMaTHUECKOe
yTpaBJIeHUE BEHTHIALIMOHHBIMU (POPTOUKAMH.

[Ipu Temneparype Bo3ayxa B napHuke +30 °C gaTumk Temne-
paTyphl MOAAET CUTHAJI, BKIIFOYAETCS PEBEPCUBHBIN AJIEKTPOJIBUIa-
Tenb 4 (pucyHok 12.2), KOTOpBIN 4epe3 YEpBAUHBIA PELYKTOp S U
LIETHYIO Mepeady 3 BpalllaeT BUHT 6. B €ByI0 CTOpOHY Iepeme-
1aercs raiika 7 u cBsizaHHbIN ¢ Hel Tpoc 8. Koraa ¢oprouku noi-
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HOCTBIO OTKPBIBAIOTCS, 3JIEKTPOJABUTATEND 4 OTKIHOYAETCS OT CETU
KOHEUHBIM BBIKIIFOYATENIEM /.

[Ipu cHmwxenuu temmnepatypsl g0 +25 °C cucrema aBTOMaTH-
YEeCKM BKJIIOYAET 3JIEKTPOJBUIATENb Ul BpaIleHUs B OOpaTHYIO
CTOPOHY, U (POPTOUKH 3aKpBIBAIOTCS. Ipu MOIHOCTHIO 3aKPBITHIX
(GopTOUKaxX 3IEKTPOJBUTaTENb BBIKJIIOYAETCS KOHEUHBIM BBIKIO-
qareneM 2.
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Pucynox 12.2 — MexaHu3M OTKPHITHS (POPTOUCK B TETLIHIIAX:

1,2 — KOHeuHbIE BBIKIIOYATENH; 3 — [IeNHas nepenaya; 4 — peBepCUBHbIN
3JIEKTPOABUraTeNb; 5 — peAyKTop; 6 — BUHT; 7 — raiika; 8 — Tpoc

B cenbckox03giCTBEHHOM MPOM3BOJCTBE OOJIBIIOE PACHpO-
CTpaHEHUE MOIYYHIN Pa3InYHble YCTAHOBKH ISl aBTOMaTHYECKO-
ro MOAJIEpXKaHUs OIpPENeeHHOW KOHIMIMHM Bo3ayXa. TakuMu
yCTaHOBKaMHM OOOpYIyHOTCSA, B YaCTHOCTU, UYEPBOBOJIHHU C DJIEK-
TPUYECKHM 00OTPEBOM.

CkopocTHasi BBIKOPMKa TYCEHMI] ILIETKONpsJa COKpallaer
CPOKH BBIKOPMKHU B 1,8 pa3a, NOBBIIIAET ypOKalfHOCTh KOKOHOB B
1,6 paza siBnsieTcs noAiep kaHue HE0OXOAUMON MO arponpaBuiam
KOH/IMIIUM BO3/1yXa B IMOMEIICHUAX YepBOBOJIeH. B ycraHoBKe DY-
1 (anexTpudunrpoBaHHas 4EpBOBOJHS) MOJEpKAaHUE BO3AY- Xa
HEOOXOJMMOM  KOHAMIHUHU  OCYLIECTBISIETCS  ABTOMATHUYECKH.
VYcTaHoBKa MOAECPKUBACT HEOOXOAUMYIO TEMIIEpATypy M BIIaXK-
HOCTh BO3/yXa, a TaKKe MEPUOJUYECKU MPOBETPUBACT IMOMeEIle-
HUS Y€PBOBOJIHHU.
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YcTraHoBKa paccuuTaHa JUIs MOMENICHHS ¢ 00bEMOM BO3/ayXa
600—650 M>. B Hee BXOAAT: dNeKTpUUecKuii Kamopudep, IEeHTPO-
OCXKHBIN YBIAXHHUTEIb, BEHTWIATOP C JJIEKTPOABHUraTeeM, pac-
MPEACIUTENbHBIA [IUT, AATYUKU TEMIIEpaTypbl U BIIAXKHOCTHU.
DJeKTpuYecKas cxeMa yIpaBlIeHUS BCEM 00OPYIOBaHUEM Tpedy-
CMaTPHUBAET JIBa peXKUMa - aBTOMaTH4YecKuil u pyuyHoil. [Ipu aBTo-
MaTH4YECKOM PEXHMME MMITYJIbChl Ha BKJIIOYEHHME MOAAIOT JAaTUMKU
TEMIIEpaTypbl U BIIAXKHOCTU BO3/yXa, a TakK€ YacoBOE pelle,
o0ecrieynBaroIiee MEPUOTUIECKOE MPOBETPUBAHUE MOMEIICHUSI.
Cucrema paboTaeT aHAJIOTUYHO PACCMOTPEHHBIM paHee cucTeMam
peryiupoBaHusl TEMIIEpaTypbl U BiakHOCTH. HeaBromaruueckuit
PeKUM TPEeIyCMOTPEH TIJIaBHBIM 00pa3oM A ompoOOBaHUS H
HalaJku o0opynoBaHus. B aToM pexxume KaKIblii U3 AJIEKTPOJIBU-
raTesied BKIOYAeTCsl CAaMOCTOSITENIBHO.

B kauecTBe naTuMKOB TeMImepaTyphl M BIAXXHOCTU IpPUMEHE-
Hbl PTYTHBIE TEPMOMETP U IICUXPOMETP C MOJABUKHBIMH KOHTAK-
TaM, a JJIs NEpUOAMYECKOTO MIPOBETPUBAHMSI — IPOrPAMMHBIN
KOHTaKTHBIM 4acoBoM MexaHu3M. Cyllika ceHa NPUHYIUTEIbHOMI
BEHTWJIILIMEN BCE IIHMPE BHEIPSETCS B CEIbCKOM Xo3sucTe. [Ipu-
MEHEHHUE aBTOMAaTU3allUN yJIy4dIIaeT yCJIOBUSA CyIIKH. BeHntuisaro-
pbl aBTOMAaTHYECKH BKJIOYaroTcs mpu temmeparype +40 °C mo
CUTHAJIy JaTYMKa TEeMIIEpaTyphl, MPEACTaBISIOIEro coboi Tep-
MOMETp compoTuBieHus. [ onpeneneHus BIaXHOCTH CEHa 3a-
MEPSIIOT TEMIEPATypy IOCTYHAIOLIET0 M BBIXOJSAIIETO BO3AYyXa.
[Ipn manoil BIaXHOCTU 3TH TEMIIEpaTypbl PaBHBI, YTO SIBISETCS
CUTHAJIOM JUIsI BBIKJIIOYEHHUS BEHTHIIATOpoB. VI HaobopoT, eciu
TEMIIEpaTypa BBIXOJAIIET0 BO3JyXa MEHbINE, YeM BXOJSIIETO,
3HAYUT, CEHO BJIAXKHOE U CIENYET MPOJOJKUTH IPOyBaHHE €rO.

12.3 ABTOMaTH4YeCKOe yIpaBJeHUe TeMIlepaTypoil
B MAapHUKE C NIOYBCHHO-BO31YIIITHBIM oﬁorpeBOM

CamMblil pacipocTpaHEHHBINH COCOO aBTOMaTHYECKOIO yIpaB-
JIEHUS] TEMIIEpaTypol B IMAPHUKAX OCHOBAaH Ha IEPUOJUYECKOM
BKJIFOUEHUHU U OTKIIIOYEHHH HarpeBaTeNbHBIX 3JIEMEHTOB IpPH IO-
MOIIM MarHUTHBIX ITyCKaTesled. DJIEKTpPUUYECKasl CXEeMa yINpasie-
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HUSl PEXHUMOM padOThl HAarpeBaTENbHBIX JIEMEHTOB JI1 OJHOMN
IpYMIIbI, COCTOSILEH U3 YeThIpeX MapHUKOB, TOKa3aHa Ha PUCYHKE
12.3. HarpeBarenbHble 3JIEMEHTHI MEPEBOAST C OJHOIO HaIlpshKe-
Hus nutanus Ha npyroe (220 wiu 380 B) nmepexmouatensimu SA 7
u SA2. PyuHoll pexxuM 3alaioT, cTaBst TymOnep SA3 B TMOOXe-
HUe P, aBTOMaTH4eCKUI — B MOJI0XKEHUE A; OTKIFOYEHHOMY COCTO-
SHUIO HarpeBareseil cooTBeTcTByeT nosnoxenue O. g aBroma-
TUYECKOT0 YIPABJICHUS TEIUIOBBIM PEXHMOM B BO3IYLIHOM IIPO-
CTPaHCTBE OJHOT'O U3 YETBIPEX — LIECTH IOCIIEAOBATEIBHO COEIU-
HEHHbIX IAPHUKOB YCTAHABJIMBAIOT JATYUK TeMiepaTypsl BK.

380/220 B
A B C N
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Pucynok 12.3 — IIpuHunnuansHas aJIeKTprYecKast CXeMa yIpaBiIeHHs
TEeMIIepaTypoil B HapHUKaX C MOYBEHHO-BO3YIIHBIM 3JIE€KTPOOOOTpeBOM

B mapHuKax TONBKO C TOYBEHHBIM OOOTPEBOM Ha TPYIIY
MapHUKOB CTaBST OJWH JAaTUYMK TeMIEpaTypsl mouBbl. Ero yrimyo6-
JSI0T B MOYBY MapHUKa Ha riryouny oxoino 0,1 m. Ilepexmirouare-
neM SAI BKIIOYAIOT HarpeBaTeNbHBIE AJIEMEHTHI sl 000TpeBa
BO31yXa, a mepekiodareneM SA2 — 3JIeMEeHTHl 00orpeBa IMOYBHI.
[Ipu HU3KOM TeMIiepaType peryysiTop TEMIIEpATyphl B aBTOMAaTH-
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YECKOM pexuMe paboThl KOHTakTaMu SK BKIIIOYA€T MAarHUTHBIN
nyckarenb KM ogHoBpeMeHHO ¢ nojadeit Hanpsbkenus 380/220 B.
Ilo mepe moBblLIEHUS TEMIEPATyphl 10 33JaHHOW KOHTaKThl SK
pa3MBIKaOTCs, U Iyckarenb KM OTKIIIOYaeT HarpeBaTelbHbIE JJIe-
MEHTBI.

HIupoko pacnpocTpaHeHO KOMIUIEKTHOe obOopynoBanue KII-
1, mpenHa3HaueHHOE Il ABTOMAaTMUYECKOIO YIIPABJICHUS TEM-
IIepaTypod BO3JyXa W IIOYBBI B IIAPHHUKAaX C IOYBEHHBIM U BO3-
IOYUIHBIM 3JIEKTPOOOOTpEeBOM. DTO 000pyI0BaHHE MOXKHO HpUME-
HATh M B IUICHOYHBIX TEIUIMLAX IuIomanso 10 0,5 ra. DiexTpo-
000TpeB OCYIIECTBIISIETCS OT MIECTH MAPaUICIbHO COSAMHEHHBIX
PAIOB CTAJILHOTO HEU3O0JIMPOBAHHOIO IPOBOJA JUAMETPOM 6 MM,
YJI0KEHHOI0 Ha riyouHe He MeHee 0,25 M B IapHUKE C paccTos-
HueM Mexay nposoaamu 0,25 m. Jlns oborpesa Bo3ayxa Harpena-
TeJIbHBIE NPOBOJA MOHTHPYIOT HAa BHYTPEHHHUX OOKOBBIX CTEHKax
[IapHUKA.

JlaTuukyu yCTaHaBIMBAIOT B OJIHOM W3 IAPHUKOB, PaCIOJIO-
KEHHBIX B IIEHTPE KaXXJI0ro y4yacTka: B rouse Ha riyoune 0,1 M —
JaTYMK TEMIIepaTypbl MOYBBI, 2 Ha OOKOBOH CTEHKE MMapHHKa —
JaTYUK TeMIepaTypbl BO3AyXa. DJIEeKTpooOOrpeBaTesIbHbIE Hile-
MEHTBl MOJKIIOYAIOT K IOHMXKAIIIEMy TpaHchopMaTopy THIIa
TMOB-63. Jlns nutaHus 4eThlpeX TaKuX TpaHc(HOpMaTOpoB ycTa-
HAaBJIMBAIOT AJIEKTPUYECKYIO MOJCTAHIIMIO MOLIHOCTHIO HE MEHee
250 xkBA.

[Tonmxkaronue TpanchopMaTopsl B pexXrUMe HayalbHOTO 000-
rpeBa MMapHUKa BKJIIOYAIOT T10 CXEME «3BE€3/1a — 3BE3/1a», a B PEIKHU-
M€ JUIMTEIBLHOr0 000TpeBa — MO CXEME «3Be3a — TPEYTOJIbHHUK.
Tpexdasznoe nuHeitHOE HaNpsKeHWE Ha BTOPUYHOM CTOPOHE MOX-
HO YCTaHaBJIMBaTh MEPEKIOYEHUEM OTBETBJIEHMH TpaHCPopMaTo-
pa: B nepom pexume 125, 103 u 85 B, a Bo BTopom — 70, 60 u
49B.

[TpuHnunuanbHas JIEKTpUYecKas cxeMa KOMIUIEKTa 00opy-
JIOBaHUS C OJAHMM MOHWKAIOLIUM TpaHc(hopMaTopoM H300pakeHa
Ha pucyHke 12.4. OGopynoBaHue MoOKeT padoTaTh B PyYHOM pe-
YKUME IIPH YCTAaHOBKE YHUBEPCAIBHOIO NEPEKIIIOYATEIS.
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Pucynok 12.4 — IIpuHunnuansHast aJIeKTpudeckast CXeMa KOMITIEKTa
obopynosanus tuna KI1-1

ABTOMaTHUYECKOE YNpaBICHUE OCYIIECTBISETCS MPHU MOMOIIN
noroMeTpoB P/ u P2, BBINOJHAIOIUX OJHOBPEMEHHO (QYHKLIUHU
peryisitopa U U3MEpPUTENLHOTO MpuOopa NI BU3YaJbHOIO KOH-
TpoJis (PaKTUUECKOM TemIepaTyphl MOYBBI U BO3/lyXa B MAPHUKAX.
B usmMeputenbHble IleMH JOTOMETPOB BKJIIOYEHBI MO MOCTOBOM
CXEM€ TEpMOMETPHI conpotuBieHus tuna 1'CM, ciyxamue nat-

YUKaMu TemIiepaTypsl nouBsl BK2, BK4 u Bo3nyxa BK1, BK3.
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MocToBas cxeMa ypaBHOBEIINBACTCS IIPU 3aJaHHOM TeMIlepa-
Type. Ecnu daktuyeckas TemnepaTypa HHKE 3aJJaHHOM, TO 3aMbl-
KalOTCsl KOHTAaKThl P/ unu P2 W BKIIIOYAIOTCS MarHUTHBIM ITyCKa-
teneM KM tpancopmarop 7V | saeKTpoHArpeBaTelbHBIE dJie-
MeHThI. [Ipu noBeIIEHNH TEMIIEPATyphl 10 3aJaHHOW pa3MbIKaIOT-
¢ KOHTakThl P/ u P2, a MmarHuTHBIA nyckaTtenb KM OTKIto4aeT
anektponutanue. Ilepexmouarensamu SA7I, SA2 n pyOmIbHUKaMHU
SA6, SA9 BKIIOYAIOT 00OTPEB MOYBHI WM Bo3ayxa. K mrerncesns-
HOMY paszbeMmy [[IP TOAKIIOYAIOT 3JEKTPU(PHUIMPOBAHHBIE MeXa-
HU3MBI U1 00pabOTKH MOYBBI U yX0/a 3a pacTeHusiMu. Cuity Toka
U 3HaUYEHUE HaIpsDKEHUs BO BceX (pa3zax KOHTPOJIUPYIOT C MOMO-
LIBI0 aMIIEpMETpa U BOJBTMETpA C NepekiouarensiMu SA4 u SA5.
TouHoCTh perynupoBanus Temneparypsl coctasiser 1,5 °C.

12.4 TexHoJIOrM4YecKHue OCHOBHI ABTOMATH3AaINH MOJIMBA
U MOJAKOPMKH pacTeHuil

3ajaya CHUCTEMBl YIPABJICHUS I[OJMBOM — IIOAJEP)KaHUE
BJIQ)KHOCTH IIOYBHI B OIIPEJIEIICHHBIX Mpezenax. B HekoTophIx ciy-
qasgx OAHY M Ty € CUCTEMY HCHOJb3YIOT I MOJMBA MOYBBI U
yBiIaxkHeHus Bo3ayxa. C Touku 3peHus 3P(EeKTHUBHOCTH HAWITyd-
IIMMH CHCTEMaMH II0JMBa SBIISIIOTCS CTPYWHBIE M KaIleJIbHBIE.
B 10 ke Bpems HanOoJblIee PACIPOCTPAHEHHUE MMOIYUNUIH CTALO-
HapHbIE JOXKICBAJIBHBIE CHUCTEMBI, HUCIIOJIB3YIOIIUE PACIBUIMTEIN
ne(IeKTOPHOro TUMa, K KOTOPBIM BOJA IMOJACTCS 4Yepe3 CIeLHu-
QJIbHBIN BEHTWIb. B CBSA3M C OrpaHNYEHHON MOIIHOCTBIO UCTOYHU-
Ka BOJIOCHAOXEHHUSI OJHOBPEMEHHBII IMOJIMB BCEX TEIIUI] OJioKa
HEBO3MOXKEH, U II09TOMY aBTOMAT IOJMBA JOJDKEH JAEWCTBOBATH
[0 ONpPEAETICHHOM MmporpaMMe. JTa Mporpamma IycKaercs Mo Ko-
MaH/e omepaTopa WIM OT H3MEpPHUTEIbHBIX NpeoOpa3oBaTeneit
BJIQJKHOCTH BO3]lyXa.

C TeXHONOTHMYECKOW TOUKH 3peHHsi TpeOyemoe KOJIMYECTBO
BOJbl HY)KHO TOJaBaTh B HECKOJBKO MPUEMOB. 3aJaHHYIO Kpar-
HOCTb I10JIBA TAKXKE€ YCTAHABJIMBAET OIEPATOP.

B HEKoTOpBIX KOHCTPYKLMSIX aBTOMATOB IMOJIMBA MPU MOCTYTI-
JIeHUH UHPOpPMAaLIUU O TIOHMKEHUH OTHOCUTEIBHOM BIaXXHOCTH
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BO3/yXa B OJHOW W3 TEIUIuI] 0J0Ka MporpaMMa MOJIHBa MpephIBa-
€TCS U CHUCTEMA MEPEKIIYAETCS Ha YBJIAKHEHHE BO3JyXa B TOU
TEIUIULIE, U3 KOTOPOM mocTynuia curdai. [Io okoH4YaHuM nuKiIa
YBIIQXKHEHUsI aBTOMAaT BO3BPAIAECTCS K BBIIOJIHEHUIO IPEpbIBac-
MOIi MporpamMMbl NOJKMBa. TeXHOIOTrHYecKas cxeMa MeMOpaHHOTO
BEHTHJIA C 3JIEKTPOMArHUTHBIM MPUBOJOM IIPEACTABICHA HA PU-
cyHke 12.5.
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Pucynox 12.5 — TexHonornveckas cxemMma MEeMOPaHHOTO BEHTHIIS
C 3JIEKTPOMAarHUTHBIM NTPUBOJIOM:

1 — meMOpaHna; 2 — 3JeKTPOMAarHuT; 3 — KaHaJl cOpoca BOJBI
13 HaAMeMOpaHHOM MOJIOCTH

Komanzia Ha moBTOpHOE yBIa)XKHEHHE BO3/yXa B TEILJIUIE MO-
JKET BBINIOJHATHCS KaK 4epe3 3aJaHHbIi MHTEPBAJl BPEMEHH, TaK U
yepe3 MHTEpBal, 3aBUCALINI OT YpOBHS OCBEUIEHHOCTH (4E€M BBI-
1€ OCBEIIEHHOCTb, TEM MEHbIlIe MHTepBai). IIporpamma monusa
(YBIa)XHEHHUs) TOJKHA aBTOMAaTUYECKH MPEpHIBATHCS IMPU YMEHb-
LIIEHWM pacxoAa BOJbl Ha IOJIMB, NIPY AaBapUNHOM IOBBIIICHUU
TEMIIEpaTypbl MOJMUBHON BOJBI, a TAK)XKE MPU CHUKEHUHM YPOBHSA
€CTECTBEHHOHN OCBelleHHOCTH (00bIYHO 10 2 5K). [aBHBIN Hemo-
CTaTOK PacCMOTPEHHBIX TEXHOJOTMH 3aKIIIOYAETCSl B PyYHOM 3a-
nanuy HopM nonuBa. OyHkmoHanbHas cxema CAY BIa)KHOCTBIO
BO3/lyXa MPEJCTABIIEHA HA pUCYHKE 12.6.

Bo3MoxHBIN BapuaHT HOPMHPOBAHHOI'O TOJIMBA — HCIIOIb30-
BaHHE BBIYHMCIUTENILHOIO YCTPOMICTBA, pealu3yIoOIIero ajJropuTM
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pacdera HOPMBI TOJIUBA B 3aBUCUMOCTH OT psifia (aKTOPOB: MPO-
JOJDKUTEIBHOCTH MPEANOIMBHOIO NEPUOJA U TEIUIOTHI OT COJIHEY-
HOT'O M3Jy4E€HUs, NOCTYIUBIIEH B TEIUIMIY, BIAXKHOCTH MOYBBI HA
MOMEHT Hayaja I0JIUBA; IJIOTHOCTHU MOCATKHU PACTEHUM U CpeIHEN
IUIOTHOCTU JIMCTOBOW TMOBEPXHOCTH; BIIAXKHOCTH OKPYKAKOLIETO
BO3/yXa " T. 1.

B oBo1IEBOACTBE B COOPYKEHUAX 3ALIMILEHHOIO TPYHTa MU-
HepalibHble YIOOpEeHHMsI, KaK IMPaBWJIO, BHOCSIT B PACTBOPEHHOM
BUJIE BMECTE C IMOJUBHOM BOJMOH. KOHIIEHTpUPOBAHHBIA pPACTBOP
MUHEPAJIbHBIX YIOOPEHUI NPUrOTaBIMBAIOT B HAKOMUTEIHLHOM
0ake, a 3aTeM HaCOCHI-103aTOPbI IEPEKAYNBAIOT €T0 B MarucTpaib
MONUBHOM BoAbl. KOJIMYecTBO KOHUEHTPUPOBAHHOIO pPacTBOpa
MUHEPAIbHBIX YI0OpEHUN ONMpenenseTcs MOJ0KEHUEM CIeIrab-
HOT'O KJIallaHa.

Pucynok 12.6 — ®ynkunonansHas cxemMa CAY BIaKHOCTBIO BO3/1yXa:

1 — oberaroliee ycTpoicTBO; 2 — mepekiovaress Habopa MporpaMMbl TOJIMBA,
3 — MeMOpaHHBI BEHTHIIb; 4 — HACOC TIOJIMBHOW BOJIBI

CucteMy MOAKOPMKHM pacTeHUl MHUHEPaIbHBIMH yI0OpEeHUS-
MU BBOJST B pa0OTy BPYUYHYIO HJIM aBTOMaTHYECKH OJHOBPEMEHHO
C BKJIFOUEHUEM CHUCTEMBI IOJIMBA, HO TOJIBKO B TOM Cllydae, €ClH
3aJlaHHasi KPaTHOCTb IOJIMBA OOJbIlE €IUHUIBI. DTUM rapaHTUpPY-
€TCsI IPOMBIBKA CUCTEMBI [TOJIMBA NIOCIIE OKOHYAHMSI TOAKOPMKH.

202



OpHa 13 OCHOBHBIX XapaKTEPUCTHK PACTBOPOB MUHEPAIBHBIX
yn0OpeHuii — Ioka3aTelb KUCJIOTHOCTH pH, XapakTepusyromuit
IIPOTEKAHNE KUCJIOTHO-IEJIOYHONM pPEaKIUU B TUIPOIIOHHOM Tel-
nune. Teopernuecku pH moxkeT m3meHAThCs B auanazone 0—14.
IIpu pH <7 peakuuro cuuTaroT KUciaoi, npu pH > 7 — menoqHon.

XapakTep peaklMy IMUTATEIbHOTO PACTBOPA OKA3bIBAET CIIOXK-
HOE€ U PA3HOCTOPOHHEE BIMSHUE HAa POCT M Pa3BUTHUE PACTCHUM.
IIpu 3TOM B pa3Hble IEPUOABI POCTA pacTEeHUN TpeOyeTcs pa3nuy-
Hoe 3nayenue pH. Ilpu pH < 4 poct GonbIIMHCTBA pacTeHuil 3a-
TOPMa)KUBAETCSl U3-3a CHWIKEHUS YCBOCHMSI PACTCHHEM KaTHOHOB
MUHEpaJIbHBIX BeulecTB u3 nousbl. Ilpu pH > 8 poct pacrenuit
TaK)X€ PE3KO CHMIKAETCS M3-3a TOT0, YTO MHOTME MHUHEPAJIbHBIC
BEILIECTBA OCAXAAKOTCS HA ITOBEPXHOCTU KOpPHEH M 3aTPyIHSIOT
JbIXaHUE U TUTAHUE PACTECHUM.

JIist KaXXa0ro BUIa PacTEHUs CYIIECTBYET CBOE ONTHUMAJIbHOE
3HayeHue pH, kotopoe /1t GOJBIIMHCTBA HAaXOAMUTCS B Ipezenax
5-7 pH. B npouecce pocrta pacrenuit pH Termim4yHoO# MOYBbI U3MeE-
HseTCs, 03TOMY 3HaueHueM pH muratensHOro pactBopa HE00XO-
MO yTPaBJISTh.

12.5 ABTomMaTH3anus TeNJIMI AJIs1 BbIPAIIMBAHUSA TPUOOB

VYcnoBust BeIpaliMBaHusi TPUOOB CYIIECTBEHHO OTJIMYAIOTCS OT
YCIIOBUM BbIpaliMBaHus oBolei. Tak, TemmepaTypa BO3Ayxa B
IEpUOJl POCTa IIAMIIMHBOHOB JOJKHA IOJIECPKUBATHCS B Y3KOM
nuanasone 15-16 °C. Beixon 3a mpenenbl Juana3oHa BbI3bIBAET
YXYJLICHUE KayecTBa IUIOJOBBIX TEJ U CHUXKECHUE YPOXKAWHOCTH.
O4eBUIHO, CTONb KECTKUE YCIOBHS MOTYT OBITh OOECIEUYECHBI
TOJIBKO TIpYU OOOPYJOBAaHMM TETLTUIBI CHUCTEMOW KOHAWUIIMOHHPO-
BaHUs BO3yXa.

Tennuua as BeIpaluBaHus rpUuOOB JOKHA UMETh XOPOIIYIO
BEHTUJISIIINIO, HO OCBEIIIEHUE €€ He00s3aTeNbHO.

[MaMmuHBOHBI OTHOCATCS K Me30(duTam, T. €. K OpraHu3Mam,
TpeOyIOMMM 11 HOPMAJIBHOTO POCTa U TUIOJOHOIIECHUS TOBBI-
MIEHHON BJIA)KHOCTH KommocTa. YUToOBI mMojjepkaTh ITOT Tapa-
MeTp Ha ypoBHE 4550 %, HO 6e3 4acThIX MOJIMBOB, OTPUIATEEHO
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CKa3bIBAIOIMXCS HA POCT€ U IUIOAOHOIICHUU IIAMIIMHHOHOB,
00ecneurnBalOT BHICOKYIO BIaKHOCTH Bo3tyxa 85-90 %.

OcCoOeHHOCTh TEXHOJIOTUU BBIPANTUBAHUS IIAMITMHHOHOB 3a-
KJIFOYAeTCsl B TOM, YTO ONTHMAaJIbHbIE MapaMeTpbl MUKPOKJIMMATA
3aBUCIT OT (pa3bl pa3BUTHs PACTEHUS, MEHSSCh HA MPOTSHKEHUU
LMKJIA BBIPAIIMBAHUS HECKOJIBKO pa3s.

Teruna niomanasio 1 ra s BeIpaliMBaHus T'PUOOB Tpea-
CTaBJsgeT co00M OJJHOATAXKHOE 3[JTaHIE, B KOTOPOM 10 00€ CTOPOHBI

«YHUCTOTO» KOPUAOpa pacmnoiiaralorcs 24 kamepbl U MalllMHHOE

OTJI€JICHUE, T/I€ YCTAaHOBJIEHbI KOHIULIMOHEP U XOJIOAUIbHBIC
ycTaHOBKH. Kaxkasi kamepa MMeeT J1Ba BBIXOJA: B «YHCTBIN» KO-
pPUAOP U «palbouuit», UCTIOIB3yEMbIH 11 HAOMBKU KaMepbl KOM-
MTOCTOM, BBITPY3KH OTPA0OTABIIIETO KOMIIOCTA U IPYTUX OTEPALIUA.

Bech nuki BelpaluBaHus aMIMHBOHOB JUIMTENIBHOCTBIO 84
JIHS pa3JIeJIieH Ha CTPOTO PErIaMEHTUPYEMBIE OIIEPALIUH.

OyHKIMOHAIbHAS CXEMa aBTOMATHU3aLMU TEIUIUMLbI JUJIS BbI-
pamuBaHus TpuOOB mpeacTaBieHa Ha pucyHke 12.7. CtabuibHas
TeMIlepaTypa BO3AyXa B MEPHUO/| MJIOJOHOMICHHUS] 00eCIeunBaeTCs
MPOTNOPIUOHAIBHBIM PETYIATOPOM 9, YIPABJISIIOIIAM MOIIHOCTHIO
TpyOHOTO 000TpeBa Yepe3 UCIOTHUTENbHBII MEXaHU3M U TPEXXO-
JIOBOM CMECHUTENbHBIM KiamaH. [Ipm nmomomm nepekmodarens 6
BO3JICHCTBUE PETyJsATOpa MOXET OBITh IMMOOYEPEeNHO HAMpaBICHO
Ha DJIEKTPOMAarHuTHBIEC KJIaMaHbl 7/ U 8, YCTaHOBJICHHBIE HA TPyOO-
MPOBOJIE MOAAYM TOpsiueit BOJBI U Mapa B Kamepy WM Ha o0a pe-
TYJUPYIONIUX oprana (7 u §) OJHOBPEMEHHO.

Ecnn temneparypa B Kamepe BBIIIE HOPMBI, PETYJIATOP OT-
KpbIBaeT AJIEKTPOMArHUTHBINA KJamaH 5 Ha TpyOONpoOBOJE MOaun
XOJIOTHOM BOJIBI K Kanopudepy-a0BOAUUKY [/, yCTAHOBIEHHOMY B
MOTOKE BO3/yXa, HArHETAEMOT0 B Kamepy KoHauironepom. Komu-
YECTBO OXJIAXKJAEHHOTO BO3/lyXa, MOCTYIAIOIIETO B KaMepy OT KOH-
JTUIOHEPA, PEryJIUpPYyeT OlepaTop ¢ MOMOIIbIO CUCTEMBI IBYX Me-
XaHUYECKU CBSI3aHHBIX JKATI03U, UMEIOIIUX AUCTAHIIMOHHBIA MPH-
BoA /3. Tak, mpu OTKPBITHHM BEPXHUX JKATIO3M HUIKHUE 3aKpbIBa-
I0TCSL.
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Pucynok 12.7 — @yHKIIMOHATBHAS CX€Ma aBTOMATHU3AINH TETUTUIIBI
JUTSL BBIPAIIMBAHKSI [PUOOB:

1 — yCcTpOICTBO yIpaBIeHUs JUCTAHIIMOHHBIM MPUBOJIOM; 2 — TaTUUK
OTHOCHUTEIILHOH BJIAYXHOCTH BO3/yXa; 3 — NBYXIO3UIIMOHHBIN PETYIISATOP;
4 — HIeKTPOMATrHUTHBINA BEHTHIIB; 5, 7, 8 — 3JIEKTPOMAarHUTHBIC KIIaNlaHbl;

6 — mepexiovarens; 9 — MPONOPIHOHANBHBIN perynsaTop; 10 — mmbep;
11 — kanopudep-noBoaunK; 12 — xamo3u; 13 — TMCTAHIIMOHHBIN IPUBOJ;
14, 15 — BenTmnaTopsl; 16, 17 — u3MeputenbHble mpeoOpa3oBaTenu

IIpu 5TOM KOJIMYECTBO OXJIAXkKACHHOIO BO34yXa, IIOCTYIIA0-
LIEr0 B KaMepy, YBEIMUNBAETCS, & KPATHOCTh PELUPKYJISILIUU BO3-
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Iyxa uepe3 HIDKHUE )Karo3u, o0ecrieunBaeMasi paboToOi MpHUTOU-
HBIX BEHTWISITOPOB /4, yMEHBIIIACTCS.

[ubep /0 npennazHaueH Uil PYyYHOTO IepepacupeercHus
OXJIAKJEHHOIO BO3JyXa MEXIY pa3IMYHbIMU KaMepamH Ipu
HAaCTPOWKE BEHTWIALMOHHOW CUCTEMBI. TemiepaTypy BO3ayxa B
KaMepe MOXKHO MOHU3UTH, BKIIOUYHMB B pa0bOTy BBITSHKHBIE BEHTH-
JATOPBI 15, pEeryaupoBaHUe YacTOTHI BPAIEHUs KOTOPBIX IPOHUC-
XOJUT 3a CUET CTYNEHYaTOro M3MEHEHUs IMUTAIOLIET0 Hampshke-
HUSL.

Bo3nyx B kaMepe yBlaxHsieTCsl TapoM, M0JIaBa€MbIM B BO3]LY-
XOBOJI Tepe]] MPUTOYHBIMU BEHTHJIATOpaMu [4, mepeMenInBaro-
IIMMH BO3JyX B Kamepe. J[ByXMO3UIIMOHHBIA PEryasiTop OTHOCHU-
TEJIbHOW BJIAXXHOCTU BO31yxa 3 yIpaBiiseT IoJadyel mapa ¢ nomo-
IO AJIEKTPOMATrHUTHOTO BEHTUIIS 4.

B pexxuMme nacrepuzanuu KOMIIOCTa K PEryJsTopy 9 noaxito-
yaeTcs TakXKe M3MEpUTEIbHBIA MpeoOpazoBaTelib  TeMIlepaTy-
pel /6. Temneparypa nacTepusaluy J0KHA aBTOMAaTUYECKHU MO -
nepkuBaThes B mpenenax 55-60 °C, 1. e. Ha 3—5 °C BbIIe, 4eMm
TeMIlepaTypa Bo3yxa, usmepsemas npeodpasosaresuem /7.

Boznyx, mogaBaemblii B KaMepbl TEIIUIIBI, 00padaThIBaeTCs B
LEHTPAJbHOM KOHAMILIMOHEpEe, TI/€ TOocie JBYXCTYNEHYaTOn
OYHCTKH OT MEXaHMYECKHUX IMpUMeced U 00e33apaKuBaHUs YIIb-
TpaduoneToBeiM 00MydeHrem mnogorpeBaercs a0 30 °C u mocTy-
MaeT B YBJIQKHUTEIBbHYIO Kamepy, a OTTyAa 4epe3 KaruleyJIoBH-
TeJIb — B BO3JyXOOXJIQJUTEIb U 3aT€M BO BCACHIBAIOLIUI NaTpyOOK
BEHTHJIATOPA, HATHETAIOILIETO €r0 B IIABHBIN BO3AYIIHBIN KaHaJ.

[TocTtosiHHas BIaXHOCTh BO3/AyXa B IJJaBHOM KaHaie oOecre-
YUBAETCA MO3ULMOHHBIM PEryJIATOPOM, BO3JIEUCTBYIOIIMM HA CHU-
CTEMY, COCTOSILIYIO U3 JIBYX AJIEKTPOMAarHWTHBIX KianaHoB. Cu-
CTEMa YCTAHOBJIEHA Ha JIMHUM MOJIayd Mapa U yBIAKHHUTEIbHYIO
kamepy. Temreparypa Bo3ayxa Iociie BO3yXOHarpeBaTess U BO3-
JTyXOOXJIaAUTEINs MOJAEPKUBACTCS TAKKE aBTOMaTU4YeCKU. B mep-
BOM Cily4ae MO3UIIMOHHBIM PEryJsTop BO3JAEHCTBYET Ha JIBa CMe-
CUTEJBHBIX KJIAllaHa C JIEKTPOMArHUTHBIM MPUBOJOM, & BO BTO-
pOM — Ha MPOMOPUHUOHATHHBIM PETYIATOP, KOTOPHIN yIpaBIseT
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TPEXXOJOBBIM CMECHUTENIBHBIM KJIallaHOM IIEpE] HacocoM, IIe-
pEeKaunBaAIOLIMM XJIaJIOHOCUTENb 110CIIE XOJIOAUIBHON YCTaHOBKH.
Jnst xmamocHaOKeHusT KOHAUIMOHEPa UCIOIB3YIOT TPU MOII-
HBIX XOJIOJWIBHBIX YCTaHOBKU. YUeTBepTas ycTaHOBKa MeEHbILEH
MOIITHOCTH paboTaeT aBTOHOMHO Ha KaJOpH(EphI-IOBOIYUKH B
KaMepax TpHOHUIBI. XOJOJWIbHBIE YCTAaHOBKH JAEHUCTBYIOT I10
JBYXKOHTYPHOM CXEMe€: UX NPOU3BOJUTENBHOCTh MOXKET CTYIIECH-
4aTO M3MEHATHCS 3a CUET M3MEHEHMs yHcia MapajuleabHO pabo-
TAIOUIMX LUJIMHAPOB KOMIIpECcopa IO KOMaHJE peryisTopa, KOH-
TPOJMPYIOLIEr0 TEMIEepaTypy BOJbI IOCIE BO31LyXOOXJaJWUTels
(nopmanbHas Temneparypa 6 °C). Taxke aBTOMAaTWU4YeCKU ycTa-
HaBJIMBAETCSI YMCIIO OJJHOBPEMEHHO pabOTaIOLINX YCTaHOBOK.
Pa3zHoCTh Temmeparyp XJIaJOHOCUTENS 10 U IIOCIIE UCIapUTe-
751 OXJIAUTEIIbHOM YCTaHOBKH IOJICPKUBAETCS ABYMS T€pMOpe-
TYJIUPYIOUIMMH KJIallaHaMM, a JaBJIEHUE [apoB XJaJareHTa B Ma-
THCTPAIN K KOMIIPECCOPY — PETYIATOPOM MPSIMOTO AEHCTBHSL.
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13. ABTOMATHU3ALIUA ITPOU3BOJCTBEHHBIX
IMPOLECCOB B ’JKHBOTHOBO/ICTBE
N IITHUOEBOACTBE

OcCHOBHBIE HaIpaBJICHUS Pa3BUTHs aBTOMATHU3ALMH B KUBOT-
HOBOJICTBE U NTULEBOACTBE. /{151 MEXaHNU3MOB, IPUMEHSIEMBIX Ha
AKHMBOTHOBOAUECKMX (epMmax U mruuedepmax, yxe pazpaboTaHo
3HAYUTEJILHOE YHMCII0 aBTOMAaTUYECKUX YCTaHOBOK. boiiee BbIcOKast
II0 CPAaBHEHMIO C IIOJEBOACTBOM CTENEHb aBTOMATU3ALMU IIPOU3-
BOJICTBEHHBIX IMPOIIECCOB JKUBOTHOBOJCTBA OOBSICHIETCS TEM, YTO
MEXaHU3Mbl )KUBOTHOBOAUYECKUX (hepM paboTaroOT B CTALIMOHAPHBIX
U OTHOCHUTEIBHO CTAOMJIBHBIX YCIOBHUSIX. DTOMY TaKXKe CIIOCO0-
CTBYeT BBICOKasi CTENEHb 3EKTPUPHUKAIMU >KUBOTHOBOIYECKUX
dbepM, UTO W PElIyio OCHOBHOE HANpAaBJICHUE aBTOMATH3AaIUU —
IIPUMEHEHUE NIEKTPUUECKUX CXEM.

Ko1x03bl 1 COBXO3bI HIMPOKO HCIOJIB3YIOT aBTOMAaTHUYECKUE
NIEKTPOBONOKAYKH, IMOWIKH Ul CKOTa, BOJONOAOIPEBATENH, H0-
WIbHBIE YCTAHOBKH; MOJIHOCTbIO aBTOMAaTU3UPOBAHHbIE UHKYOATO-
pbl. Pa3pabareiBatoTcsi MPOEKTHI )KUBOTHOBOAYECKUX (hepM C 1oJI-
HOM aBTOMAaTU3allMedl BCEX IPOLECCOB KOPMOIPUTOTOBICHMUS,
KOpMOpa3Jauu U yXoJa 3a )KUBOTHbIMH. Takue (epMbl POJOIIKHU -
TEJIbHOE BpeMsI CMOTYT paboTaTh 0€3 ydacTusi M BMEIIATeNIbCTBA
YeJI0BEKA.

13.1. ABToMaTu3anusd BOAOCHAOKEHUHA
HA )KMBOTHOBOJAYECKHUX (pepMmax

[lutanne cucreM BOJOCHAOKEHUS BOJOM MOXET OCYIIECTB-
JISTBCA OT OAallleHHBIX BOJOKA4YCK. B cucrtemax ¢ OalleHHBIMH BO-
JIOKaYKaMH JaBJieHHE TOJIePKUBACTCA COXpaHEHHEM TpeOyeMoro
YPOBHS BOJIbI B HanlopHOM Oake. B cuctemax BojocHaOxeHus 6e3-
OallIeHHOr0 TUIA JaBJIEHHE CO3/1aeTCs HEMOCPEACTBEHHO HACOCOM
yCTaHOBKH. {711 HOpManbHOM pabOTHI CUCTEM MEPHOJUYECKH, MO
MEpPE pacxodga BOAbI MJIM CHUIXCHUS OABJICHUA, Tpe6yeTC$I BKJIIO-
YaTh M BBIKJIIOYATh AJEKTPOIBUraTeNb MPUBOJA HACOCA, YTO MO-
’)KeT OBITH YCICHIHO PEIICHO MPUMCHCHHUEM CPCIACTB aBTOMATUKMU.
Vcnonb30BaHue CpeACcTB aBTOMATUKU JJIsl OALIEHHBIX BOJOKAYEK

208



MO3BOJISICT TMOCTOSHHO TMOAJEPKUBATh 0aK BOAOHAINOPHON OanrHu
HaMoJIHEHHBIM. DTO 00ecrneuynBaeT HeoOXOIMMBIM 3arac BOIbI [
X0341CTBA MPU MEHbIIEH eMKOCTH 0aka, MEHbBIIEH METalI0eMKO-
CTH U CTOMMOCTH BOJIOHAIIOPHOM OalIHu.

Arnmaparypa aBTOMaTU4YECKOI'O YIPABICHUS CEIbCKUMU BOJIO-
KauyKaMy JOJDKHA YETKO M HaJleXKHO paboTaTh BO BCEX JKCILTyaTa-
LHMOHHBIX PEKUMAX HE3ABUCHUMO OT KIMMATHYECKHX M MOTOJHBIX
YCJIOBHUH, OTKJIOHEHUH MHUTAIOIIET0 HANPSHKEHUS 3JIEKTPOCETH U
JPYTUX Ka4eCTBEHHBIX MMOKa3aTeNeH 3JeKTPOCHAOKEHHSL.

Psn aBTOMaTH3MpOBaHHBIX BOJIOKAaYeK yxke paboTaer 6e3 yua-
CTUSl U KOHTPOJIS YEJIOBEKA, IPOJOJIKAETCS COBEPLICHCTBOBAHUE
CYIIECTBYIOIIUX CXeM, 00Jiee COBEPIICHHBIE YCTAHOBKHU.

ABTOMaTHueckass OesOamreHHas Bomokaduka BD-2,5 momHO-
CThIO aBTOMAaTU3UPYET CHAOKEHHE KHUBOTHOBOIYECKUX (hepM BO-
noii. OHa HE MMEeT BOJOHAINOpHOW OamHu. [laBineHne co3maercs
BO3JYIIHO-BOJSHBIM KOTJIOM HeOombiioro oowema. [lpu 3abope
BOJIbI U3 KOTJIA JAABJICHHUE B HEM I1AJIA€T, U YyBCTBUTEIbHBIA JaT-
YUK JABJICHUS BKJIKOYACT AJIEKTPOJBHUraTelb HAacoca, KOTOPbIA U
nATaeT cucremMy. Kak TOJIBKO IOCTYIIJIEHME BOJbI IIPEKpaIaeTcs,
JIABJICHUE B BO3JYLIHO-BOJASHOM KOTJIE CHOBA MOBBILIAECTCS, U IIPU
€ro ONPEJEICHHON BEIMYMHE JJIEKTPOJBUIaTelb HAacoca aBTOMaA-
TUYECKH BBIKIFOYAETCH.

ABTOMaTHUYECKHIl BBIKIIIOYATENb (pucyHOK 13.1) ycranaBiu-
BalOT Ha KPBIIIKE BO3IYIIHO-BOJSHOTO KOTJIA TaK, YTOOBI HA €ro
YyBCTBUTEIbHBIA 3JIEMEHT JACHCTBOBAJIO [IABJICHUE BO3XYIIHOMN
noaymku. Ha pe3aunoByro auadparmy 2 BBIKIIOUATENs JEHCTBYIOT
CHU3Y JIaBJICHHE BO3/yXa B KOTJE, IEpeAaBacMoe K BBIKJIFOYATEIIIO
[0 OTBEPCTHI0 B COEAUMHUTEIBHOM KpOHIUTEHHE 3, a CBEpXy —
ycuiIie NMpyXuHbl /2, Bo3aeicTBytollee Ha MeMOpaHy depe3 JBY-
IJIeYni ppryar /5, ycTaHOBJIEHHBIN Ha ocHu /6, u nuck 4. Ha anek-
TPUYECKU KOHTAKT 6 BBIKIIOYATENS] JIEMCTBYET pblyar /7, ycTa-
HOBJICHHBIN Ha ocu 8. B BepxHel yacTu pblyara UMeeTcsl poJiuK 9.
N3-3a naBieHus: NMEepeKUIHOTO ppryara /3, HarpyKEHHOTO IPYKHU-
HOU /4, pblyar 7 MOKET 3aHMUMaTh TOJIBKO JBa YCTOMYMBBIX MOJIO-
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JKCHHA, KOTOPBIC COOTBCTCTBYIOT BKJIIO‘-IéHHOMy 1 BBIKJIFOUCHHOMY
ITOJIOKCHUAM JJICKTPUYCCKHUX KOHTAKTOB BBIKIFOYATCIIA.
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Pucynok 13.1 — ABToMaTH4ecKkuil BBIKITFOUATENb 0e3 OameHHOH
3JIEKTPOBOIOKaUKU BD-2,5:

1 — koprryc; 2 — pe3uHOBas auadparma; 3 — COeAMHUTEIBHBIN KPOHIITEHH;
4 — mUCK; 5 — HETIOABMXKHBIM KOHTAKT; 6 — MOJABMKHBIM KOHTAKT; 7 — pblyar
JNEKTPUUECKUX KOHTAKTOB; 8§ — OCh pbluara 3JIEKTPHYECKUX KOHTaKTOB,;
9 — ponuk; 10 — och pomnmka; 11 — peryaupoBouHsbIil BUHT; 12 — Ipy>KUHA;
13 — nepexunHOM pbruar; 14 — npy>kuHa NEepEeKUAHOTO phldara; 15 — qByIednx
pergar; 16 — och

Ha pucynke 13.1 n3o0pakeHO BKIIOYEHHOE MOJOKEHHE KOH-
TaKTOB, a CJIEJOBATENIbHO, U dJeKTpoasurarens. Ecnu mocrymie-
HHE€ BOJIBI U3 CHCTEMBI MPEKPALIACTCs, JaBJICHUE BO3AYIIHOMN IO-
OYLWIKH BO3AYILIHO-BOASHOrO KoTia Bo3pacraer. Ilox nelctBuem
3TOro JAaBiieHus nuadparmMa 2 NPUIIOAHUMAETCS U MOBOPAYMBAET
IBYIUIEYUH pbryar /5, pactarusas npyxxuny /4. Ilpu nanpHeimem
IepeMenIeHuy poryar /3 ynupaercs B poJIMK 9 y»e CBOMM BHEII-
HuM cpe3oM. [IpyxnHa /4 cxumaercsi, HOBOpauuBaeT BHU3 pblyar
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13 v ero Hapy>KHBIA KOCOH Cpe3, BO3ACUCTBYS Ha POJIUK 9, OBICTPO
MOBEPTHIBAET phIYar 7/ BOKPYr OCH 8 W TMOJBHKHBIA KOHTAaKT J,
OTOWJs OT HEMOJBM)KHOIO KOHTaKTa 5, MIHOBEHHO DPa3MbIKAET
MEKTPUYECKYIO LElb, MUTAIOUIYIO LENb, MUTAIOIIYIO 3JIEKTPOIBHU-
ratejp Hacoca.

IIpn nmapeHuun naBiaeHWs B KOTJIE HpykuHa /2 BO3Bpauliaer
pplyar /5 B IepBOHAYAIBHOE MOJIOKEHUE. DTO MPUBOJIUT K 00pat-
HBIM IIEPEMELICHHUAM OCTaJbHBIX 4aCTEHd MEXaHW3Ma BBIKIKOYATe-
75, U TOABMOKHBIM KOHTAKT 3aMbBIKA€TCSl C HETIOABMXKHBIM TaK K€
OBICTPO, KaK U pa3Mblkaercs. JlaBieHue cpabaThIBaHMsI BBIKIIOYA-
TEJIsl MOYKHO PEryjaupoBaThb BUHTOM [/, W3MEHsISI MpEeABapUTEIb-
HYIO 3aTSKKY NIPY’KUHBL.

ABTOMAaTHYeCKass OamleHHas Boaokaudka. Pabory Oaren-
HOM BOJOKAYKHM aBTOMAaTU3UPYIOT JaTYMKOM ypoBHA. OH BKIIIOYa-
€T WM OTKJIOYaeT AJIEKTPOJBHUIaTesIb Hacoca B 3aBUCHMOCTH OT
YPOBHSI BOJIbl B Oake BoJoHanopHo# OamHu. [IpuMeHstoT gaTuuku
0ecCroIIaBKOBBIE MJIM TOTUIAaBKOBBIC. [lepBble MpeACTaBIAIOT CO-
00l 2JIeKTpPOAHbIE IUIACTHHBI, 3aKPEIJICHHbIE Ha JEPEBSIHHOM
mwianke. Korzma Bojxa 3amojiHSET MPOCTPAHCTBO MEXKIY Hapoi
ANEKTPOAHBIX IIACTHH, JIEKTPUUYECKasl LENb 3aMbIKA€TCs U B CU-
CTEMY aBTOMaTUKU BOJOKAUKH [TO/IAE€TCS CUTHAI.

JlBurarenp Hacoca BKJIIOYAETCS 4€pEe3 MATHUTHBIN ITyCKaTeNb
u paboTaer 70 TeX IMOp, MOKa BOJAa HE 3aMKHET BEPXHIOI MHapy
KOHTAKTHBIX IJIacTUH. Kak TOMBKO OHM 3aMKHYTbCS, cpabaThIBaeT
poMeXyTo4HOe pene. KoHTtakTel pene pa3MbiBaroTcs. B cucreme
aBTOMAaTHKH OalleHHOW BOJOKAYKH MPUMEHSIOT MEPEMEHHBIN TOK
HanpspkeHneM 36 B. PaccrosiHue mMexay BepxHed M HIDKHEH ma-
poii KOHTakTHBIX MiacTuH paBHO 50—70 cM. Ecnu GameHHast Bo-
JIOKayKa 0O0CIIy’KUBaeT >XKUBOTHOBOJYECKYIO0 (epmy nHa 200-300
rOJIOB CKOTa, IIPH TAKOM PAaCCTOSHUM MEKIY KOHTAKTaMH IPOHC-
XOIUT 3—4 BKIIFOUEHHMsI dJEKTpoABUraresns B yac. Cucrema aomyc-
KaeT TaK)Ke NEPEeXo]] Ha PyYHOE MJIU MOJyaBTOMAaTHUYECKOE yIpPaB-
neHue i 3Toro B Hel umerorcst kHonku I1 (myck) u C (crom).
IIpu nmosryaBTOMaTH4eCKOM YNPABIECHUM MOKHO JBUTAaTEIb BKIIO-
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YUTh B JFOOOH MOMEHT BPYYHYIO, a OTKJIFOUAETCS OH aBTOMaTuye-
CKU IIPU 3aMbIKaHUU BOJIOM BepXHEW Mapbl KOHTAKTHBIX IJIACTHH.

CxemMa aBTOMAaTH3MPOBAHHON YCTAaHOBKM OAlIEHHOTO THIIA C
MOIJIABKOBBIM JIATYMKOM YPOBHS MOKa3aHa Ha pucyHke 13.2. Ona
COCTOMT M3 JIByX IOIUIABKOBBIX JaTUYUKOB 6 U /2. OAUH yCTaHOB-
JIeH B HAaIOpHOM 0Oake 7, a Ipyroil — B BOJIOMCTOYHUKE /3. DJek-
TpOJIBUraTeiab / BKIIIOYAETCS KOHTAaKTHOM kopoOkoit 2. Ha mepe-
KJIFOYaTelb 4 3TOW KOPOOKH BO3JICHCTBYET YIOPBI 3 U 5 Tpoca Io-
IJIAaBKOBOT'O JITaTYMKA YPOBHSL.
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Pucynox 13.2 — Cxema aBTOMaTu3UpOBAaHHOM yCTAaHOBKH OAIIEHHOTO THIIA
C TIOTJIAaBKOBBIM JTaTYNKOM YPOBHS:

1 — 3JeKTpOIBUTATEINH TIOAKAYUBAIOIIETO HACOCA; 2 — KOHTaKTHAsE KOpoOOUYKa
JaT4iKa YPOBHS B HAaIIOpHOM Oake; 3, 5, 8, 10 — ymopsl 1aTINKOB YPOBHS,
4, 9 — nepexroYaTe I KOHTAKTOB; 6 — TIOIJIABOK HAIOPHOTO 0aKa;

7 — HarnopHbIi 0ak; 11 — KOHTaKTHasE KOPOOOUKa JaTYMKA YPOBHS
BOJIOMCTOYHHUKA; 12 — MMOIUIABOK BOJAOUCTOYHHUKA; 13 — BOAOUCTOYHUK
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Korga ypoBenb Bobl B 6ake 7 CTAHOBUTCSI HHXKE JOIYCTUMO-
ro, yrnop 5 BKJIIOUAET 3JIEKTPOJBUTATENb, a KOTJa 0aK 3amoIHAETCS
110 TpeOyeMOM BBICOTHI, YIOP 3 BBIKJIFOYAET 3JEKTPOIBUTATEb.

Opnako yTOOBI HE JOMYCTUTH CYXOr0 XOJAa Hacoca, JIEKTPO-
JIBUTaTEIb BKJIIOYAETCS, TOJIBKO KOIJa ypOBEHb BOJbBI B BOJO-
HCTOYHMKE /3 MPEBBIIIAET NOMYCTUMYIO Belnuuny. [Ipekpamenue
JIBUKCHHSI BOJBI MOXET BBIBECTH HACOCHBIN arperat u3 ctposi. O0
YPOBHE BOJIbl B BOJIOUCTOUHHUKE CUTHanu3upyeT natuuk /2. [lpu
CHUKEHUU YPOBHS HUXKE JIOMYCTUMOro yrop /() Ha)XKUMaeT Ha Ie-
pekiovarenb 9 KOHTAaKTHOW KOPOOKH // M BBIKIIFOYAET JJICKTPO-
JIBUTATEIb HE3aBUCUMO OT YpPOBHs BOJbI B Oake 7. Cucrema aBTO-
MAaTHUKU CHOBAa HAYHET JIEMCTBOBATH JIMIIB IOCIE TOTO, KaK BOJIO-
HMCTOYHHUK HAMOJHUTCS BOJIOM, MOTUIAaBOK /2 TOJHUMETCS U yriop &
MOBEPHET NepeKIoyaTesb 9.

VYcTaHOBKa MMEET PY4YHOE YINpaBICHHE, UCIOJb3yeMOE IpHU
Hananke u peMoHre. [Ipu nepenonnenuu 6aka BOJOM WM HEJOIY -
CTUMOM CHUXEHUU €€ YPOBHS MOSBIISIIOTCS 3ByKOBOM U CBETOBOI
CUTHAJIBI.

ABTOMaTH4YecKoOe YINpaBJIeHHe 3JIeKTPOIoAorpeBarTesiemM
BoAbl. Ha snexkTpuduurpoBaHHBIX >KMBOTHOBOTYECKHX (epMax
ceryac NIMPOKO MPUMEHSIOT aBTOMaTHYECKUE yCTPOUCTBA IS T10-
norpeBa Bojbl. CuctemMa paboTaeT B peKMME MOJOTpEBATENb UITU
TepMoc. BopononorpeBaTenbHas yCcTaHOBKa COCTOMT M3 Oaka ¢
HarpeBaTebHbIMU 3JIEMEHTAMHU, TaTYMKA TEMIIepaTypbl, yCTAHOB-
neHHoro B Oake. CUTHaJILHOM anmapaTtypbl M annapaTypbl aBTOMa-
TUKU. KOHTpOJIb OCYIIECTBIISETCS AATYUKOM TEMIEPATyphl, KOTO-
pBIi MOKET OBITh HACTPOEH Ha Pa3IM4YHYIO0 TeMmIepaTrypy cpaba-
THIBAaHUS U CHUTHAIH3UpPYET 00 OKOHYaHUU Harpesa. [Ipu yctaHOB-
K€ IepeKIIoyaTelis Ha PeKUM TepMOC TeMIepaTypa BOJbl aBTOMa-
TUYECKU TOJJEPKUBACTCS B 3aJlaHHBIX IpeaenaXx MepUOIUYECKH
BKJIFOUEHHEM U OTKJIIOUEHHWEM HarpeBaTeNbHBIX 3JIEMEHTOB I10
CUTHAJIy IaTYMKa TEMIEPATypBhI.

OobopynoBanue 1isi aBTonoeHus. /[ moeHus: KOpoB Mpo-
MBIIUIEHHOCTD BBIITYCKAET MOUJIKU C IBYMs YalikaMu Mapku [1A-2
u ¢ onHoi yamko# [TA-1. Kpome MeTaiuinueckol Jaiku, aBTOIO-
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WJIKa MMEET pblYar, yIpaBJIsIOUMN MMoJadyei BOJbI 4epe3 3arop-
HBIN KJIaIaH.

[Ipn HaxxuMe Ha pblUar KiamaHHas MPY>KUHA CXKHUMAETCH,
KJIaIIaH OTXOJMT OT Ceajia, U BOJia 4yepe3 0Opa30BaBIIYIOCS IICIb
MOCTyMaeT B yalky nowiku. Korga >kMBOTHOE HambeTcsl U OTIY-
CTUT pblUar, KJarmaH MOJa ACHCTBHEM C)KAaTOW NPYXKUHBI IJIOTHO
MPUKUMACTCS K CeITy, U TIOCTYIUICHUE BOJIbI B YAIlIKy IpeKparia-
ercs. [ moeHus KpPYIMHOTro poraToro CKOTa MpU OeCTpHUBS3HOU
CHUCTEME COJIEp>KaHUsI IPUMEHSIOT KOPbITA, MOCTOSIHHBIM YPOBEHB
BOJbl B KOTOPBIX aBTOMATHYECKH IIOCP)KUBACT IOIUIABOK C
HUTI'OJIbYATHIM KIIAIIaHOM,

B mocnennee BpeMs B )KMBOTHOBOJICTBE, OCOOCHHO ISl TTOE-
HUS OBEIl, Kyp, HaYaJIi MPUMEHSATh BaKyyMHBIC aBTOMOWIKHU (pHU-
cyHok 13.3).

N

Pucynox 13.3 — BakyyMHas aBTOIOMIIKA:
1 — 6ax; 2 — oTBepcTHE; 3 — MOJOCTH C BaKyyMoM; 4 — TpyOKa;
5 — BeHTHIIb; 6 — MUTaTENbHAS TPYOKa; 7 — KOPBITO

OHM COCTOST U3 TEPMETHYHOIO 3aKpHITOro 0aka / ¢ 3amacom
BOJIbI, IIOWJILHOTO KOPBITA 7, MUTATEIBHOU TPYOKH 6 C BEHTHUIIEM J
1 BO3AYLIHOW TpyOkoi 4. BeHTunb 5 MCMONb3yeTcs TOIBKO MPHU
3anonHeHuu O6aka / Bonoil. [locne Toro kak Oak yepes oTBepcTue 2
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3aIOJIHUTCSA, €r0 3aKPhIBAIOT TEPMETHYHON MPOOKON U OTKPBHIBAIOT
BeHTWIb J. M3 mutatenbHONW TpyOKHM 6 BOJa TE€YET B KOPBITO 7.
OcBOOOIMBIIUICS 00BEM 3aIMOJHACTCS BO3YyXOM, MOCTYAIOLIIIM
B 0ak 1o TpyOke 4. Ilo mepe yBenuyeHus BOJbl B KOPBITE / HHUXK-
HUH KOHEL BO3AYIIHOW TpYOKH 4 MepeKpbIBaeTCsl BOAOH, U BO3AYX
yepe3 Hee B Oak He noctymnaer. Teneppb B nojoctu 3 6aka oOpasy-
€TCsl BaKyyM, U IIOCTYIUIEHHE BOJbI B KOpBITO Mpekpamaercs. 1o
Mepe PACXOJ0BaHUS BOJbl HUXHUH KOHEIl TPYOKH 4 orossercss u
yepe3 Hee B 10JIocTh 3 Oaka momnajgaer Bo3ayxX. /laBieHue B moso-
CTH BO3pAacCTaeT, U B KOPBITO / CHOBA BOJbETCS Boja. Kak Toipko
YPOBEHb €€ TMEPEKPOET HWKHUU KOHEI[ TPyOKH 4, B mOJOCTH 3
CHOBa o0pasyeTcs BakyyM, M JalibHeillee MOCTYIJICHHE BOJbI B
KOpBITO Ipekpauiaerca. Takum oOpa3oM, B KOPBITE 7 MOAJEPIKU-
BaETCsl IIOCTOSIHHBIA yPOBEHb BOJbI, KOTOPBIN ONpPENEISAETCs I10-
JIO’)KEHUEM HMKHETo KOHI[a TpyOKkH 4.

EnuncTBeHHOE no0aBiieHHE K NOWJIKE, oOecreyrBarolee aB-
TOMaTHUYECKOE MOJAJIEP)KUBAHUE TPeOYyEMOI0 YPOBHSI — BO3/1YyIIHAs
TpyOka 4. Takas mpocToTa KOHCTPYKUUH (IIOJHOE OTCYTCTBHE Ka-
KHUX-TTHOO TMOJBMXHBIX JETanell) SBISETCS OONBIINUM €€ TPEuMy-
LIECTBOM.

JUia moeHus Kyp HpU TPYIIIOBOM COJEP)KaHUU MPUMEHSIOT
aronomnku AIIK-1. OHM COCTOAT M3 OTKPBITOW METAIMYECKON
Yalllki, YCTaHOBJIEHHOM Ha IMOJCTaBKe, IUIOMIAJIKU U3 MPOBOJOKU
JUI Pa3MEIEHUsl Kyp IpU BOJOIOE, MOIUIABKA M KJlanaHa, Iepe-
KpBIBAIOIIETO BBIXOJ BOJABI B MOWJIbHYIO Yamiky. IlomnmaBok Bo3-
JEMCTBYeT Ha KJIallaH M aBTOMAaTHYECKH IOJAJIEP)KUBAET yPOBEHb
BOJBI B Yalllke NMOWJKU. [Ipu MOHMKEHUH YPOBHSI BOABI IJIaBalO-
LMl Ha HEe IMOIUIABOK OIyCKaeTCs M OTKPBIBAET KJalaH, 4epe3
KOTOpBIM dYalllka 3aIojHsAETCs BOJIOM M3 BojompoBoja. Ilpu mo-
BBIIIEHUN YPOBHS IOIUIABOK, IOJHUMAsSCh, 3aKpbIBACT KJAlaH, U
MOCTYIUICHHE BOJIbI B YAIIKY MTPEKPAILAETCS.

ABronounka ITA-1B npumensercs mns noenuss KPC npu
NPUBSI3HOM cojiepkaHuu. PaboTaeT aBTOnowmska CIEAyIOUMM 00-
paszom. [Ipu morpykeHuu MOpAbl KUBOTHOTO B MOWJIBHYIO Yally
IIPOUCXOJUT HaXKaTHE Ha YCTAaHOBJEHHYIO B Hell menanb. Cuia

215



BO3/JICHCTBUS HA NEAANb MIPEOJOJIEBAET CONPOTUBICHUE IPYHKUHbI
U KJIalaH OTKpbIBacTcs. Boxa nmox naBiieHneM MOCTyIaeT B yaily.
[Ipu ocBoOOXxkAeHUU TEAaIM TOJ ACHUCTBUEM IMPY>KUHBI KIAlaH
CHOBA NPWKUMACTCA K CEULy U MOCTYIIJICHHE BOJBI B Hally Ipe-
Kkpamaercs. s HopManabHOM paOOThl aBTOMOWJIKU JIaBJICHUE B
BOJIOTIPOBOJTHOM CETH JTOJDKHO OBITH B mpenenax 39—196 klla. Ag-
Tonnomiky ITA-1 ycraHaBiIMBarOT Ha pa3/IeNUTEIbHON CTOMKE, Tae
OHa 00CITy’KUBA€eT ABYX KUBOTHBIX.

ABTonounka AI'K-4b rpynmnoBas yeTblpexmMecTHas € 3JIEK-
TponoaorpesoM. Ee NpuMeHsIoT 1 MOeHUsl CKOTa B KOPOBHHUKAX
U Ha BBITYJBHBIX JIBOpax IpH OecrpuBsA3HOM cojaep:kaHuu. OnHa
aBTOIOMJIKA MOXKET OOCIYKUTb IpyMIly *KHBOTHBIX B 100 rour.

ABTonounka AI'K-4 npencrasisier co0oil yairy BMECTUMO-
cTbto0 50 JI, MOMEIICHHYI0 B YTEIUICHHBIA KOPIIYC W3 JIMCTOBOM
OLIMHKOBAaHHOM cTainu. B 4amie pacrosioXeH KiIanaHHbIM Mexa-
HU3M IIOIIABKOBOT'O THUIIA, COEAUHEHHBIN CO CTOSIKOM.

[TocnenHuii mpy MOMOIIM IUIAHTA CBSI3aH C BOJOIPOBOJHON
TpyOo#i. [lox yamiel pacnoyioXKeH 3JIeKTpoHarpeBareilb MOIHO-
cThio 1 kBT, KOTOpPBIN BKIIOYAIOT B 3uMHee Bpemsi. PaboTy Harpe-
BaTesl PEryJIupyeT TEIJIOBOE pelle, KOTOPOE HACTPAUBAIOT TAKUM
oOpa3zoM, 4TOOBI TemmepaTrypa BOJABI B Hallle MOJIECPKUBAIACh B
npegenax 10—-12 °C.

YpoBeHb BOABI B dallle PETyJUpyeT MOIJIABKOBBIM KiamaH.
IIpu cHMXEHUM ypOBHS NOIUIABOK OITYyCKAeTCs, OTKPbIBAs KJIalaH,
1 BOJa U3 BOJIOIPOBOIHOM CETH O]l JaBJICHUEM 3aIlOJIHSET Yally.
IIpu noBeIIEHNN YPOBHS BOJBI B Yallle KJIAMlaH 3aKPbIBAETCS.

ABronounka AI'K-12 rpynmnoBas yHuGuUMpoBaHHas mepe-
neuxHas. Ee npumenstor nis noenns KPC B neTHux narepsix u Ha
BBITYJIBHBIX IUIOMaAKax ¢epMm. OgHa aBTONMOMIIKA OOCTY>KHMBaeT
rpynny *kuBoTHbIX B 100—120 rosn. M3 Takol NMOWJIKH OJHOBpE-
MEHHO MOTYyT IUTh BoAy 12 kuBOTHBIX. [IOMJIKY BBITYCKAalOT B
nByx monudpukammsax: AI'K-12A nns netHux narepeit 6e3 Boao-
npoBoja U AI'K-12b niis BBITyJIBHBIX IUIOIIAIOK C BOJIOMPOBOI-
HOUl ceThro. [lomnka AI'K-12A cocTouT M3 IBYX METAIUIMYECKHX
KODBIT, COEIMHEHHBIX MaTPyOKOM, U LIUCTEPHBI BMECTUMOCTBIO
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3000 5. HucrepHy 3amoiHSAOT BOJOW yepe3 ropiaoBuHy. [lns aB-
TOMAaTUYECKOIO MOJJEPKaHUsI HY)KHOI'O YPOBHS BOJbI B KOpBITax
nouska 0o0OpyIOBaHA CIEMUAIBHBIM BAaKYyMHBIM YCTPOICTBOM,
Pa3MEILEHHBIM B LIUCTEPHE.

PaGoraer aBromomika cienyromumM obpasom. [locne 3amon-
HEHUSI LMCTEPHbl BOJOM TOPJIOBUHY T€PMETHUYHO 3aKpPbIBAIOT
KPBILIKOM M OTKPBIBAIOT BEHTWJIb, Y€PE3 KOTOPBIA KOPBITA 3aII0J-
HAIOTCSA BOJOW. Boma U3 nucrepHbl BBUIMBAETCS B KOPBITA 10 TEX
1op, TIOKa KOHEIl BaKyyMHOH TpyOKH HE MOrpy3uTcs B Boay. B aB-
tonowsike AI'K-12b ypoBeHb BO/BI B KOPBITAX TaKkKe MOJIEPKHU-
BAETCs MOIJIAaBKOBBIM KJIAIIAHOM.

ABtonmomika AI'C-24 taxxe rpymnnoBas. Ee npuMeHsoT 11t
MOCHMSI CBUHEH B JICTHHX Jlarepsx M Ha cBuHO(epmax. [lommka
obciyxuBaeT 10 500 ron. OHa COCTOMT M3 METAIIIMYECKOW IU-
cTepHbl BMeCTUMOCTHI0O 3100 1, yCTaHOBJIEHHOM Ha caljia3Kax,
JBYX KOPBIT Ha 12 MecT KaxJ0e U BaKyyMHOro yctpoicrea. Ko-
pBITa 3aKpBITHl KPBILIKAMHU, KOTOPbIE HECKOJIBKO BBICTYIAIOT 3a
Kpasi KOPBIT, YTOOBI )KMBOTHBIE MOTJIM MX MOJHSATH BO BpeMs BO-
JOTIOA.

13.2 ApTomaTu3anus nepepadoTKu KOPMOB, KOpMJICHHE
KHBOTHBIX

ABTOMaTH3aIMsl yIpaBIEHUS TOTOYHOM JIMHUEH nepepaboTKu
KOPMOB Ha YKMBOTHOBOIUYECKUX (DepMax COCTOUT B CIEIYIOILEM.
[Tocne curnasia Ha MycCK JUHUU, JAHHOTO BPY4HYIO, YaCOBBIM IPO-
IPaMMHBIM MEXaHU3MOM HJIM KaKMM-TH0O0 JaTYMKOM aBTOMAaTH4Ye-
CKU B TpeOyeMoi Mmocie0BaTeIbHOCTH BKIIIOYAeTCsl B pabOTy BCe
TEXHOJIOTHYEeCKOe 000pY/JOBaHUE JIMHUHU, OTKPBIBAIOTCS 3aCIIOHKU
3arpy304HbIX OYHKEPOB, BEIETCS KOHTPOJb 3a paboToi nuHuu. B
Ccllyyae aBapUitHON OCTaHOBKM OJHON M3 MAIllMH OCTaHABJIMBAIOTCS
BCE MpPEIbIAYIINE MAIIMHbI TOTOYHON JIMHUM U 3aKpbIBAIOTCA 3a-
CIIOHKH 3arpy304YHbIX OyHKepoB. [locne Toro kak JIMHUS PUTOTO-
BUT TpeOyeMoe KOJIIMYECTBO KOPMOB, TEXHOJIIOTHUECKOE 000pYyI0-
BaHHUE IIOCIIEIOBATEIIFHO BBHIKIIIOYACTCS C BBIICPKKOW BPEMEHH,
JOCTaTOYHOM U1 IOJHOTO YAAJICHUS TPOAYKTOB.
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Ha pucynkax 13.4 u 13.5 npexacraBineHa ogHa u3 HaubOosee
pacnpoCTpaHEHHBIX B HACTOAIIEE BPEMsI TEXHOJIOTMYECKHUX CXEM
nepepaboTKu KOpHE KIIyOHEIUIONOB B KOPMOIEXax, pa3paboTaH-
Hass [THUMUMOCX, HeyepHO3eMHON 30HBI M CXe€Ma aBTOMaTH3a-
MW yTPaBJICHHUS 3TOW JTUHHUEH. 3amac KOPHEKIYyOHEIUIONO0B Xpa-
HUTCSl B 3arpy3o4HoM OyHkepe /. IIpu HeoOxoaumocTu mepepa-
OOTKM KOPMOB OTKpPBIBAIOT 3aCJIOHKY B HIDKHEH uactu OyHKepa,
KOPHEKITYOHEIJIOAbl CaMOTEKOM IMOCTYMAKT B MPUEMHYIO 4YacTh
TpaHcropTepa 2, KOTOPbIM MOJAET UX B KaMHEOTIEIMUTENb 3, OT-
KyJa OHM CaMOTEKOM IIOCTYINalT B MOHKYKOpHEpe3Ky 4 U ee
TPAHCIIOPTEPOM TOAAIOTCS B BarOHETKY & IMOABECHOM JOPOTH WIIN
B 3allapHbIC YaHbI J.

g

)

P S A A AT N i A0 A ST A A TG P E

v \z

AR
AL RRRR RN

o
.:.1
3
5
S
5
2
A

Pucynox 13.4 — IloTouynast muHUS epepaboTKH KOPHEKITYOHEILIOIOB
(TexHOJIOTHYECKas cXeMa):

1 — 3arpy30uHbIil OyHKep; 2 — TpaHCHOPTEP; 3 — KAMHEOTACIHUTEb;
4 — MoiiKa-KOopHEpe3Ka; 5 — 3amapHble YaHsbl; 6, 7, 9 — KOHEUHbIE BHIKITIOYATENH;
5 — Ky30B BaroHeTKH TIOJIBECHOM OpOTH

Jliia mycka nmoToyHOM JUHUM B paboTy (pucyHok 13.5) Haxu-
MaroT Ha KHONKY Il B menu KaTymKyd MarHUTHOTO IyCKaTeNsl JUIst
ITyCcKa MOTOYHOM JIMHHUM B paboTy HAXXMMAIOT Ha KHOMKY 11 B enu
KaTyIIKd MarHuTHOro myckatens Ka xopHexmyOHepesku. B ciy-
yae, ecJIi TIOTOYHasl JINHUS YCTAaHOBJIEHA B MOJIHOCTHIO aBTOMAaTH-
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3UPOBAHHOM KOPMOLCXE, BKIOYCHHUC 3TOM KHOIIKH MOXKET IIpoun3-
BOJUTLCA ABTOMATHYCCKH I10 CHIHAJIY YaCOBOI'O IIpOrpaMMHOI0
MEXaHu3Ma.
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Pucynok 13.5 — Cxema aBTOMaTH3aIMH yIIPABICHUS TOTOYHON JTMHUEH
nepepadoTKN KOPHEKITyOHEIUI0I0B

Ilocne curnana «Iyck» IOCJIENOBATEIbHO BKIIIOYAIOTCS KOH-
takTopbl K4,K3 u nmyckatorcs B paboty mamussl 4, 3 u 2 B IpOTH-
BOIIOJIO)KHOM HANpaBJIE€HUM IIOTOKA. BKIIIOUMB 3JEKTPOMarHut
OM, ympaBistomui 3aaBIKKOW 3arpy3ouHoro OyHkepa 4. Bce
MaIllMHBI BKJIIOYEHBI B paboTy. KopHeKkTyOHeIo0abl MOCTynaoT U3
OyHKepa B TpaHCHOpTep 2, a 3aTeM B MAIIMHBI TEXHOJIOTHYECKOM
JIMHUU.

PaGora nuHum npojoikaercs 10 Te€X Mop, noka OyayT 3amoi-
HEHBI J0 OINIPEAEIEHHOrO BECa 3alapHble YaHbl J WIN Ky30B § Ba-
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TOHETKH MOoABECHON noporu. OO0 3TOM CHUTHAIM3UPYET COOTBET-
CTBYIOIIMI KOHEUYHBIN BbIKIIOUaTenb 6, 7 uian 9 (BKe, BK7 wnm
BKo9). 1o curnaimy KOHEYHOIO BBIKJIIOYATEINIS Pa3MbIKAETCS IIEMb
anekTpoMarauTa OM u pesne Bpemenu PB.

DIEeKTPOMarHuT OMyCKaeT 3a/BHKKY OyHKepa [/, U OHa MOJ
JEHUCTBUEM BO3BPAaTHOM IPYKUHBI IIEPEKPBIBACT JOCTYIl KOpHE-
KIIyOHeII04aM B IPUEMHYIO YacTh TpaHcmopTepa. B cxeme ycra-
HOBJICHO peJie BpeMsi, HE0OX0IUMOe AJISi IOJTHOTO OCBOOOXKICHHS
OT OCTaTKOB KOpHeKIyOHerioAoB. [1o ucreueHun 3Toro BpeMeHu
IIOOYEPETHO PA3ZMBIKAIOTCSI KOHTAKThl BCEX KOHTAaKTOpoB. Bce
MalIMHbl OCTAHABJIMBAIOTCS, M LHUKJ MPUTOTOBICHHUS KOPMOB 3a-
KaHuuBaeTcs. JlJis OCTaHOBKM BCEX MAIllMH BPYYHYIO B CXEMeE
uMeeTcs KHomKa cTom «Cy.

[Ipn ocraHOBKE MOTOYHOW JIMHUM B Cily4yae cpadaTblBaHUs
OJIHOTO M3 KOHEUYHBIX BBIKJIIOUATENCeH 6, 7 uin 9 3aropaercst COoT-
BETCTBEHHO OJIHA M3 CUTHAJBHBIX Jamnouek Jle, JI7 man Jlo.

[IpumeHeHne CaMOKOPMYLIEK aBTOMAaTH3UPYET KOpPMIIEHHE
KUBOTHBIX M 3HAYUTENIPHO COKpAIaeT 3aTparhl Tpyda. B camo-
KOPMYLIKH 3aKJIaJbIBAIOT 3a1ac KOPMOB, U KUBOTHBIE MOTYT €CTb
€ero B J11000€ BpeMmsl.

JIj1 KOpMJIEHUSI CBUHEHN KUAKUM U MOTYXKUJAKUM KOPMOM HC-
MIOJIB3YIOT BaKyyMHbIE CaMOKOPMYIIKH. OHU COCTOSIT U3 TOPU30H-
TaJbHOTO IMJIMHIpPUYECKOTO OyHKepa M KopbiTa. ByHkep nmeer
3arpy304HO-BBITPY304YHBIN JIIOK C KPBIIIKOH. byHKEp MOXHO 1O-
BEPTHIBaTh Ha TOPU30HTAIBHON ocu Ha 1800. [lns 3ampaBku Kop-
Ma €ro MOBOPAYMBAIOT 3arPy304HBIM JIFOKOM KBEPXY, HAIOJHSIOT,
3aKpBIBAIOT KPBIIIKY, MOoBOpaunBaroT Ha 1800 u 3akperistoT B Ta-
KOM TOJIOKEHUU (PUKCATOPOM.

Yepes OTKPBITHIN JIIOK KOPM 3achlllaeTcsl B KOPHITO. B Bepx-
HEl 4acTu aBTOKOPMYILIKH 00pa3zyeTcsi BaKyyM, MEXIy CTOI00M
BJIQKHOTO KOpPMa M Hapy>XHbIM aTMOC(EpHBIM JaBJICHHEM ycCTa-
HaBJIMBAEeTCsl paBHOBECHE, IO3TOMY U3 OyHKepa BbICHINIAETCS
TOJIBKO 4acTb KOpMa M KOPBITO 3aIMOJIHAETCA O ONPEIEICHHOTO
ypoBHs. [lo Mepe moenanus kopma u3 KopbelTa KOPMYUIKH B OyH-
Kep IPOXOAUT BO3yX, U KOPM CHOBA IIOCTYIAE€T B KOPBITO.
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BakyymHas caMokopMmyllKa IIpocTa IO KOHCTpykKuuu. Ee
MO’KHO M3rOTOBUTh B MacTE€pPCKOM Kojxo3a U coBxo3a. B repme-
TUYHOM Oake BaKyyMHOH CaMOKOPMYIIKH IUINA COXpaHsIETCs He-
CKOJIbKO CYTOK, HE 3aKucas. 3UMOIl OyHKep yTEIJISIOT 3MEEBUKOM,
110 KOTOPOMY IIPOIyCKAIOT ropsAYyt0 BOAY UJIH Map.

B nruneBogueckux Xo3gHCTBaxX MOJY4YarOT PacHpOCTpaHEHUe
camokopMymiky uis ntull. Cyxol KOpM 3achinaioT B OyHKep 0e3
JIHA, PacIIOJIOKEHHBIN HaJl KOPBITOM TaK, YTOOBI MEXIY HUKHHUM
o0pe3oM OyHKepa W JTHOM KOpBITa OCTaBajCs HEOOJBIION 3a30p.
Yepes 3TOT 3a30p B KOPHITO BbICHIIAETCs yacTb KopMa. Ilo mepe
MIOE/IaHusl €ro 3a30p MeXJ1y OYHKEPOM M KOPBITOM OrOJIsieTcs, U
KOPBITO CHOBA IOTOJIHSAETCS.

ABTOMaTH3auMs APOOMJIOK H INPOLEccOB MepepadoTKu
KOPHEeKJYOHeIu1010B. B ycloBusAX >XMBOTHOBOAUYECKUX (epM
KOpMa pacTUTENIbHOTO IPOUCXOXKACHUS (3€pHO, COJIOMA, CEHO,
KOPHEKJIYOHeIJI0bl), a TAaKKe OTXOAbl IHUIIEBOM MPOMBIII-
JIEHHOCTHU, KOPMOBbIE JKUPbI, MUHEpAJIbHbIE, BUTAMUHHBIE U JApY-
rue n100aBKH Iepe]] CKapMIMBAaHUEM CKOTY OOBIYHO IMOJBEPraroT
MEXaHUYECKOW M (MITH) TeTIOBOH 00pabOTKaM B CEPHITHO BBIITYC-
KaeMbIX MalllMHaX U MeXaHU3MaXx.

XapakTepHble IPUMEPBI TAKOTO Poja TEXHOJIOTMYECKUX OIle-
paumii — u3menpyeHne (ypaxkHOro 3epHa, 3eJIEHOW Macchl U Ipy-
ObIX KOPMOB, MOITKa 1 U3MENIbYEHHE KOPHEKITYOHEII0/10B.

Jns u3MmenbyeHus: (ypakHOro 3epHa U TPyOBIX KOPMOB HC-
MOJIB3YIOT APOOMIIKM pa3HbIX KOHCTPYKIMM. [IpuHnun neiicteus u
NPUHIUINATIbHAS JJIEKTPUUECKasi cXeMma yIpaBieHHs Oe3perier-
HOM Apobwikoit Tuna /Ib mokazansl Ha pucyske 13.6.

[Tonnexainee N3MENbYEHHUIO 3€PHO € MIOMOILBIO IIHEKa & (pU-
cyHOK 13.6, a) 3arpyxaerca B OyHKep 9, ypOBEHb B KOTOPOM aB-
TOMAaTHYECKU TOAJEPKHUBAECTCS HA OCHOBE MH(OPMALMU OT ABYX
natuyukoB. [lomauy 3epHa Ha H3MeNbUYEHHE PErYIHPYIOT 3aCIOH-
koit /0. Ilpu sTOM HpOAYKT APOOJIEHUS MO KOPMONPOBOAY BO3-
JOYLIHBIM TOTOKOM Iepemernaercs B QuibTp 6. JlocTaTodyHo u3-
MEJBbUYEHHOE 3€PHO, MPOUIEANIEe PELIETHBIA cenaparop 4, mnpea-
CTaBJIIeT cOOON TOTOBBIM MPOAYKT, KOTOPBIN BBITPYXKAETCS IIHE-
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koM 2. OcraBiasics 4acTh BO3BpAlllaeTCs B APOOMIBHYIO KaMepy,
IpUYEM KOJMYECTBO 3TOT0 NPOAYKTa yCTAaHABIMBAECT OINEPATOp C
IIOMOUIBIO PETYJIUPYIOLIEH 3acIOHKU 5 (B KpaliHEM IPaBOM I0J0-
KEHUU BECh MaTepuall MJET Ha BBIIPY3KY Oe€3 pasjeseHus Ha
¢pakuun). OgHAa YacTh 3aIBUICHHOTO BO3AyXa BO3BpAIAaeTCs B
IpoOMIIBHYIO Kamepy, a Apyras yacTb, npoilns ¢uibtp 6, BbIOpa-
ceIBaeTcs B atMochepy.

Pucynox 13.6 — @yHKIMOHAIBHAS cxeMa Oe3pemeTHoi qpoouiku B/1;

1 — mBuratens; 2, 8 — mHeky; 4 — cenaparop; 5, 10 — 3acimonku; 6 — GuIbTp;
7 — xamepa; 9 — 6ynkep 3epHa; 11 — Bopommmika; 12 — potop

CxeMma ympasieHust apoouinkoit (pucynok 13.7, 6) obecnieun-
BaeT IOCJIEN0OBATENIBHBIN IIYCK 3JIEKTPOJBHUIraTelIeld BBITPY3HOIO
mrHeka (M1) u 3atem apobunku (M2), mpuyueM ¢ 1eNIbI0 CHUKEHUS
MIyCKOBOTO TOKAa 3JIEKTPOABHUraTeNb IAPOOMIIKM BKIIOYACTCS I10
CXEME «3Be37[a», a 3aTeM MEPEKIII0YaeTCs] Ha CXEMY «TPEYrojb-
HUK». 3arpy304HBIN IIHEK MMyCKalOT, HaXXUMas KHOMKY SB6 mpu
HEe3arnoJIHeHHOM OyHKepe apoowmiku. [IInek paboraer 10 MOMeHTa
3aMBIKaHUs KOHTAKTOB SL/ MeMOpaHHOTO JaTdydhKa BEPXHETO
ypOBH# 3epHa B OyHkepe. MaruutHeiil myckarens KM4 u pene KV
OTKJIIOYAIOTCS MPU UX HIYHTHUPOBAHUU KOHTakTOM SL/. IloBTOp-
HBIM MyCK IIHEKa MPOUCXOJIUT TaKKe aBTOMATHYECKU IOCIIe OIo-
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pOXKHEHUSI OYHKEpa U pa3MbIKaHUSI KOHTAKTOB JJATYMKOB BEPXHETO
SL1 v nuxuero SL2 ypoBHEl.
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Pucynok 13.7 — Cxema ynpasnenus apoounkoit BJ[-5

[Tpon3BOANTENBHOCTE APOOMIIKM pETyJIUpyeTcs aBTOMaTHye-
CKH B 3aBUCHMOCTHU OT CHIIBI TOKa, OTPEOISIEMOTO 3JIEKTPOIBHTA-
TesneM M2, ¢ IOMOIIbIO PEryIUpYIOLIel 3acI0HKH, TepeMeiaeMoi
WCTIOJTHUTEbHBIM MEXaHu3MOM M4 110 KOMaH/ie aBTOMaTHYECKOTO
perynsitopa 3arpy3ku (4P3).

[Tpu 3HAYMTENBHBIX TEeperpy3Kax JBHUTATeNsl W NepephiBax B
JIEKTPONTUTAHUU 3JeKTpoMarHuTHas Mydta YC, coeauHsOIIas
3aclIOHKY ¢ MM, oTkitouaeTcs KOHTaKToOM AP3, 3aciioHKa maaaeT
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MoJI JIeHCTBHEM COOCTBEHHOTO Beca W I0jadya 3epHa B JIPOOHIIb-
HYI0 Kamepy mnpekpariaercs. [lonrHoe OTKpbITHE 3aCIOHKH, CBHIE-
TEJICTBYIOIIEE O CHIDKEHUH 3arpy3Kd JIPOOMIIKH, CUTHAIU3HPYET-
cs cupeHor HA npu 3aMbIKaHUM KOHEYHOTO BhIKIIIOYaTens SO2.

Jlnist u3MeNbUeHHs CEHa U COJIOMBI TIPUMEHSIOT U3METbUUTENN
MTUPTOBOrO, HOXKEBOTO MU MOJOTKOBOoro tuma. [loanmexammit
M3MEJIBUYCHHUIO KOPM IOJIAeTCs B 3arpy304YHbId OyHKEp, KOTOPBIH,
Bpalasich, cOpachbIBaeT €ro Mmoja MOJOTKH pOTOpa APOOUIILHON Ka-
Mephbl. VM3MenbyeHHas Macca BBIHOCHTCS U3 KaMepbl BO3AYIIHBIM
MMOTOKOM, CO3/IaBa€MbIM MOJIOTKaMHU POTOpA.

CxeMa ympaBiieHHs O0ECIEYMBAET MOCIEIOBATEIBHBIN MyCK
nBurareneit apoounku u 3atem (uepe3 20 c¢) Oynkepa. [Ipu stom
MyCK JPOOMJIKH TMPOUCXOIUT C TEPEKITIOUEHHEM JBHTaTels CO
CXEMBI «3Be3/]a» Ha CXEMY «TPeyToJIbHHK». B ciydae meperpysku
JBUTaTeNsl JpOOMIIKM Ha KOPOTKOE BpeMs OTKJIKOYAeTCs 3JIEKTPO-
MarHuTHasg My@Ta W MpeKpalaercs mojgadya Kopma B IpOOHIIKY.
[Tocne cHmKeHHS 3arpy3KH APOOMIIKH TOAada KopMa BO30OHOBIIS -
ercs. Ecnu meperpyska asurarenst miutcs 6onee 20 ¢, TO dieK-
TPOJBUTATEb IPUBOJA OYHKEPA OTKIFOYAETCS.

ABTOMATH3aLMs NpoLecca rpaHyIupoBaHusA KopMoB. [lis
KOPMOB HCITIOJIB3YIOT CMECUTENIN—TPaHyJSTOPbl MPOU3BOINUTENb-
HocThio 70 100 T B cyTku, rpanymnsropsl Tuna OI'M npoussoau-
TenbHOCTRIO OT 0,8 mo 10 T/4 m oGopyaoBaHuUE AJIsi TPOU3BOJICTBA
aMHUIHO-KOHIIeHTpaTHBIX 100aBok AK/JI (75 % xomOukopma, 20 %
kapOamuga, 5 % OeHTOHUTA HATPHs) MPOU3BOIUTEIHHOCTHIO 10
20 T B cMeHy pucyHOK 13.8.

HaubGonee coBepiiieHHOE 000pyA0BaHUE MTPECCOBAHUS KOPMOB
OIIK-2 mpou3BOaUTENbHOCThIO 2 T/4. OHO YHHBEpCAIbHO, T. €.
MO3BOJISIET TPAHYJIMPOBATh U OPUKETHPOBATH KOMOMKOpMa U Tpa-
BSHYIO MYKY, CEUKy TPaBbl U KOPMOBbIE CMeCH. | panynupyemblit
KOPM TOPHU30HTAIBHBIM ITHEKOM 2 M BEPTUKAIBHBIM IITHEKOM 3a-
rpy’kaercs B HaKOMHUTEIbHbIN OyHKep 4, U3 KOTOPOro 103aTopoM 3
BBIBOJIUTCSl B CMECHTENb-NIUTaTeNlb 22 npecca 2(0. OqHOBPEMEHHO
B KOPM BBOJATCS Boja (uepe3 pozatop 3 u3 Oaka /) uiau nap (ue-
pe3 cmecutens 22 u3 naponposoja 21/).
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Pucynok 13.8 — TexHonoruueckas cxema Mpouecca IpeccoBaHusi KOpMOB
obopynosanuem OITK-2

VYBRIa)XHEHHBI KOpM HENpepblBHO BBOAUTCA B mpecc 20 u
MIPOJABIMBACTCS B paJUaIbHbIE OTBEPCTHUS KOJIbLIEBON HETIOABIK-
HOM MaTpulbl, (opMupys TpaHyibl. BbinaBiuBaemble TpaHyJbl
00JaMbIBalOTCA BpalIalOIIMMCS OOJIaMbIBaTelieM U TPAHCIOPTHU-
PYIOTCS JICHTOYHBIM TpaHcropTepoM /9 u Hopuelt /8 uepe3 kame-
py TpEeaBapUTENBHOTO COPTUPOBaHUS /4 B OXJAJAUTEIIbHYIO KO-
JOHKY 5. D'paHysbl OXJTaXKIalOTCS BO3IYyXOM, 3aCaChIBA€MbIM
BeHTHIIATOpOM /. Ilo Mepe HakomieHHs B OXJAAUTEIBHOW KO-
JIOHKE /5 TpaHylbl BBITPYKAIOTCS BUOpatopoMm [7 uepe3 Kamepy
OKOHYATEJIbHOTO COpTHpOBaHus /6 Ha 3aTapuBaHue. Kpomka u
HECTPaHYJIUPOBAHHBIM KOpPM B Kamepax /4 u 16 OTHENSIOTCA OT
IpaHyJ BO3AYLIHBIM MOTOKOM, CO3JaBAa€MbIM BEHTUJISTOPOM 6, U
4yepe3 IUKIOH 7 BO3BPAIIAIOTCS TPAHCTIOPTEPOM 5 B OYHKeD 4.

ABTOMATH3allUsI KOPMOPAa3IaTOYHBIX MOTOYHBIX JIHHUI
AJIsl KPYIHOI'O poraroro ckora. /[is aBTOMaTH4eCKOH KOpMO-
paznayu MUPOKO NpUMEHSIOT kKopmopasnatduk TBK-80b. On
npeacTaBiser co0oi TpaHcmopTepHyto JeHty 3 (pucyHok 13.9) 5
JBUKYLIYIOCSI BO3BPATHO-TIOCTYIATENbHO B KOPMYIIKax 4 U MpH-
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BOJUMYIO B JIEWCTBUE PEBEPCHUBHBIM 3JIEKTpONpUBOAOM J. Ilpu
JBUKEHUHU BIIEPE]] JICHTA YHOCUT K CTOMIIY )KMBOTHBIX ONpPEEIECH-
HOE KOJMYECTBO KOpMa, 3arpykaemoe nurarteineM /. B kauectBe
MUATATENIsT MOXKET OBITh HCIOJIB30BaH Kopmopazgatduk KTVY-10,
KOTOPBIM MMEET HAKOMUTENbHYI0 eMKOCTh 2. [Ipu Bo3BpaTe JEHTHI
KOPMYIIKH CAMOOYMIIIAKOTCSA OT OCTATKOB KOpPMa, KOTOPBIN yJasi-
€TCsl U3 MOMEIIECHUS TPAHCTIOPTEPOM 6.

Pucynox 13.9 — Tpancnoprep-pasnatank TBK-80 6 BHyTpH KOpMYyIIIeK:

| — nuTatens; 2 — HAKOMUTENBHAS EMKOCTb; 3 — TPAHCIIOPTEPHAsI JICHTA;
4 — KOPMYIIKH; 5 — pEBEPCUBHBII 3IEKTPOIIPUBO; 6 — TPAHCHIOPTEP

TpancnopTupoBka KopMa K MECTYy NOTpeOJIeHHs, a Takke
yOOpKa €ro OTXOJ0B, BBINOJHSEMBbIe KopMopasaaTunkom TBK-
80b, sBnstoTCs Hanbosee TPYAOEMKUMH TEXHOJIOIMYECKHUMHU OIle-
parusamu. OqHAKO HOPMUPOBAHHOE KOopMIileHHE ¢ Tomoibio TBK-
80b HEBO3MOXKHO, TaK KaK IIPH JBUKEHHH JIEHTHI KOPM CaMOIIpO-
M3BOJIBHO pa3paBHHBaeTcs. Kpome TOro, mpu IBHKEHHM JICHTBI
KHUBOTHBIE NTOEIAI0T KOPM BBIOOPOUHO.

TexHonornueckasr JIMHUA pa3gadyd KopMa ¢ KOpMOpa3gaTdH-
koM TBK-80b u cranmonapubeim pasmaruukoMm KTVY-10 a moxer
(YHKIIMOHMPOBAaTh U B aBTOMATHYeCKOM pexume. s paznaun
KOPMOB B TE€UEHHE CYTOK HCIIOJIB3YIOT CYTOYHOE IPOrpaMMHOE
pene K72 tuma 2 PBM (wnv aHamoru4yHoe). DTO perie HacTpauBa-
IOT B COOTBETCTBHH C PACUETHOM nuarpammoil kopmieHus. Kop-
MOPA3JaTOYHOM JIMHUEH, COTIIACHO IPUHIUITNAIBHON JJIEKTpUYE-
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CKO#1 cxeme (pucyHok 13.9), ynpaBisioT Bpy4HYIO WJIH aBTOMaTH-
YECKHU B CIIEAYIOLIEM HOpPSIJIKE.
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Pucynok 13.10 — [IpuHnunuanbHas dJIeKTpuiecKkas cxeMa KOpMopa3aaToaHoN
JIMHUH

CHavana koHTakToM K72:] m1pOorpaMMHOIO YCTpPOWCTBa
BKJIFOYAIOTCA MarHuTHbIE myckatenn KM?2 u KM3 Bo3Bpara JIEHThI
U TpaHcnopTepa oTxonoB. KoHieBoii Beikitouarens SO/ ocraHas-
JIUBAeT JBUKEHHE JICHTbl B KOHEUHOM IMEpeIHEM IOJOXKEHUU U
OTKJIIOYAET TPAHCIOPTEP OTXOJO0B uepe3 KOHTakT KM2:2. Ilo ko-
MaHJie TPOrPaMMHOTO pesie KoOHTakTamu K72:2 BKIOYaeTcs mpu-
Boz nutarens KM4 w npuson paznauu kopma KMI. B xoHue pas-
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Jlaun KOHIIEBOH BbIKItouarenp SQO2 orkntodaer KM4. Ilpu Hopmu-
POBaHHOM KOPMJIEHUH U HIMPOKOM pa3zHOOOpa3uu 103 (Hampumep,
IIPU CTOWUJIOBOM COJIEP’KaHHH KOPOB) MaJIOLIEHHBIE TPyOble KOpMa
B CMECH C COYHBIMU MOT'YT BblIaBaThCsl KopMopasaaTuukom TBK-
80b 0e3 orpaHu4YeHMs, a KOHLIEHTPUPOBAHHbIE — JIPYTUMHU
KOpMOpa3JaTyuKkaMy, OO0eCHEeUMBAIOIIMMU WHAUBUIAYAIBbHOE [0-
3UpPOBaHUE.

Pucynok 13.11 — Kopmopaznatunk KI1-0,5 ¢ rpynnoBeiMu J03aTOpamHu:

| — mpuBOAHAS CTAHIWSL;, 2 — 3aTPY30YHBIN MIHEK; 3 — OYHKEP-HAKOIIUTEIR;
4 — OyHKep-TIUTaTeIb C BOPOHKOIL; 5 — maiO0BHIH TpOC; 6 — KOPMOTIPOBOLT;
7 — crosik; 8 — mo3arop; 9 — mpuBox Ko3atopa; 10 — mrad ynpasneHus

Ha pucynke 13.11 npencraBieHa TeXHOJIOTHYECKash CXeMa
kopmopazgaruuka KII-0,5. Kopmopa3zgaTuuk coCTOMT U3 TPOCO-
maiboBoro TpaHcmoprepa (KOHBeHepa) C YCTAaHOBJICHHBIMH O]
HUM 00BEMHBIMHU MHIUBHYyaJIbHBIMHU JI03aTOPAaMH M TPOCOIIANH00-
BOM TATH OTKPBITUS 3aTBOPOB J103aTOpoB. CTENneHb 3amoJHEHUS
eMKOCTEH 7103aTOpoB (MOPLMS KOpMa) 3aBUCUT OT BBICOTHI yCTa-
HOBKH HaJl JHOM TEJIECKOMMYECKON TpyOUuaToil Hacaaku, KOTOPYIO
perynupyroT BpyuHyto. IIpu Bxmrouennn npusona KII-0,5 kopwm,
nepeMenasch 1o Tpybam KoHBelepa, MOCTENEeHHO uYepe3 OTBep-
CTHSI B HUX 3aIIOJIHSIET EMKOCTH J03aTOPOB IO BCEMY NEPUMETPY
KOpMyIIeK. /[aT4uK ypOBHsI, yCTAHOBJICHHBIN B MOCJIEIHEN IO ITy-
TH JABM)KEHHS KOpMa €MKOCTHU J103aTOPOB, OTKJIIOUAET IPUBOL
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KOHBelepa ¥ NOAr0TaBIMBAET LeNb JJI BKIOYEHUS PUBOAA TSITU
OTKPBITHS 103aTOPOB. Brltaua KopmMa MOXKET NPOUCXOAUTH B JIIO-
00lf MOMEHT, HampuMmep, IMOCIe OCTAHOBKU JICHTHI pa3faTdhKa
TBK-80b na manno# nuHuu xopmieHus. Kopmopasznaruuku PK-
50 (mms KPC) u PKC-1000M (mns cBUHEH) aHaJOTUYHBI IO
YCTPOHCTBY M (YHKLIHMOHAJIBHBIM XapakTepucTtukam. B oboux no-
3aTOpax KOPM OTPETYJIMPOBAHHBIM BPYYHYIO IIOTOKOM II€pEMeEILa-
eTcs [0 HAaKJIOHHOMY TPaHCIOPTEPY Ha pa3faTouHyo miaardopmy
2 (pucynok 13.11), kotopasi, ABUTasiCh BAOJIb (POHTA KOPMIICHUS,
cOpachIBaeT KOpM B KOpPMYLIKH 3 CHayaja Ha OJHOM, a 3aTeM Ha
ApyToii oJI0BHHE (HPOHTA KOPMIICHHUS 10 JUTHHE nmomenienus. Ko-
raa miaTgopma JBHXKETCS BJIEBO, HAa HEE IOCTYNaeT KOpM, HO
MOJIHATHIE BBEPX CKPEOKM OIYCKAIOTCS U cOpachlBalOT KOPM B
KOPMYLIKH. AHAaJOTMYHO IIPOUCXOJUT pasfada KopMma B IPaBOi
4acTH OMEILEHUS.

Pa6oroit kopmopazagarunkoB PK-50 u PKC-1000M (pucyHok
13.12) ynpaBisioT Kak aBTOMaTHYECKU, Tak U BpyuyHyto. Ha npun-
LUIHNAJIBHON 3JIEKTPUUECKOM cxeme KOHTakThl pene K7 (pucy-
HOK 13.13) tTuna 2PBM 3aMbIKatOTCs M BKJIIOYAIOTCS MarHUTHBIE
nyckarenu KM 3arpy3ouHoro TpaHcnoprepa u KMZ2 OyHkepa-
noszaropa. Kpome TOro, moaroraBiauBaeTcsi K BKJIIOUEHHUIO 1IETb
MarHuTHoro myckareiast KM3 paszparouHoil muatdopmsl. Korma
KOpM Ha4yMHaeT NOoCTynaTh Ha IaTpopMy, JaTdyuk Kopma BL
BKJIFOYAeT myckartenb KM3, a uyepe3 Hero MpHUBOJ IUIATHOPMBI.
B kpaiiHeM nonoxeHuu miaaTgopMbl cpabaThIBa€T KOHEUHBIN BBbI-
Kiouatens SQI, peBepcupyromMil ee JIBHKeHHE. Bo BTOpoM
KpaliHEM TMOJIOKEHUM KOHEYHBIN BbIKIIOYaTeNlb SO2 BBINOIHSET
oOpaTtHbIif peBepc. UeTHOUHOE IBHKEHHE IIaT(HOPMBI MPOUCXO-
JTUT 10 TeX IOp, MOKa HE BBIKJIIOYATCS KOHTAKThI pejie BPEMEHU
KT wnn patunka xopma BL. IIpofoipKUTENBHOCTh pa3gaud Kopma
cocraBisier 20-30 MuH. ABTOMaTu4eckoe ympapieHHE TyOaupy-
€TCsl pyYHBIM 4epe3 nepekiatodarensb S4 u kHonku SB1-SB7.
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Pucynok 13.12 — Cxema cTalmOHApPHOTO KOPMOpa3JaTyrKa I1aT(OpMEHHOTO
THIIA!

1 — HaKJIOHHBIH TpaHCHIOpTEpP; 2 — pa3aaTodHas mwiarhopma; 3 — KOPMYILIKH

JUis MHAMBUIYaJIbHOTO JO3UPOBAaHUS M BBLAAYU CHITYYUX
KOPMOB C OJIHOBPEMEHHBIM MX YyBlaxHeHHeM Ha ¢epmax KPC
MIPUMEHSIOT aBTOMAaTU3UPOBaHHBIN pa3gaTyuk kopmoB APK-200.
KoncTpykuus pasgarunka oOecrieuyrBaeT OOCIYKHUBaHHE >KUBOT-
HBIX B IByX KOPMOBBIX IIPOX0JIaX, YTO MO3BOJISIET B KOPOBHUKE Ha
200 ronoB ucnonb30BaTh OJUH KopMmopasaaTduk. [Ipomecchl 3a-
Ipy3KH KOpMa, 3alpaBKH CMadyHMBalOLIe KUIKOCTBIO M pa3fauu
KOPMOB OCYILECTBIISIIOTCSL aBTomMarnuecku. [Ipemycmorpena kop-
peKLrs peXHUMa JO3UPOBAaHUS B 3aBHUCHUMOCTH OT MapaMeTpoB
kopma. Pa3znienpHast Beljaua cyxoro KOpMa M YBIIQXKHSIOIIEH K-
KOCTH TO3BOJISIET UCKJIIOUUTh YHEPrOEMKHI MPOLECC MPUTOTOBIIE-
HUSl KOPMOBOM CMECH M aBTOMAaTH3MPOBATH IPOLECC 3arpy3KH CO-
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CTaBJIAIOIINX KopMocMecHu. [Ipu mopuuu kopma 0—2 kr norpemi-
HOCTb JI03UPOBaHUs cocTaBisieT S5 %.
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Pucynok 13.13 — [IpuHuMnuanbHast 31€KTpUYECKask CXeMa yIpaBIeHUs
paszaueii kopMa KOpMOpa3AaTINKaMH IIaT(HOPMEHHOTO THIIA

ABTOMaTH3anMs pa3ladyl KUIKHX KOPMOB. TexHoyornue-
CKasl cCXxema pazJiayM KUJIKUX KOPMOB Ha CBUHO(DepMax n3o0paxke-
Ha Ha pucyHke 13.14. Kopmopazgatouynas ruapasiaudeckas CH-
CTeMa BKJIIOYAaeT B ce0s MEeXaHW4YeCKUi cMecutenb / U THAPOHA-
coc 2, KOTopble, (PyHKIMOHUPYS COBMECTHO, OOECIEYHBAIOT IIO-
CTOSIHCTBO JIaBJIEHUS U TIOTOKA KOPMOB B JIMHUSIX KOpMOpa3auu 4.
Ha xaxnyro KOpMyIIKy 5 OT KOPMOBOM MarucTpajyd BBIIOJIHEHO
OTBETBJIEHUE C PEryJIHPYIOIIMM YCTPONCTBOM — KOPMOpAa3/aaTou-
HbIM KyanaHoMm 6. IloodepenHOE OTKpBITHE KJIAlaHOB ITO3BOJISIET
TOYHO JI03UPOBATh BbIAAUy KOpMOCMecH B (QYHKIIUU BPEMEHU OT-
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KpbITUSl. MaructpaibHbIMu KiIananamu 3, 7 U 8§ obecrieunBaeTcst
BO3BpAT M3JIUIIKOB KOPMOB 0OpaTHO B OyHKEp U cOpoc U3 Maru-
CTpaJieil pacCTBOPOB MOCJIE€ IPOMBIBKU U J1e3UH(PEKITUH.

_l. . :

Kopm

D e

&

.

Pucynok 13.14 — TexHnomorndeckas cxema pa3aauu >KUJIKUX KOPMOB
Ha cBHHO(DEpMeE:

1 — MexaHU4YecKuil cMecuTenb; 2 — TUAPOHACOC; 3, 7, 8§ — MarucTpaabHbIe
KJanaHsel; 4 — JIMHUK KOPMOpPA3Aauu; 5 — KOPMYIIKH; 6 — KOPMOpa3AaTOYHbBIH
KJamnaH

@

Pucynok 13.15 — Brok-cxema cHCTEMBI aBTOMaTHYECKOTO YIPABICHUS
pasnadeil KUAKUX KOPMOB:

1 — ayIeKTpOHHOE pesie BpeMeHH; 2 — OJIOK 3a7aTYNKOB; 3 — OJIOK KOMMYTallly;
4 — GJIOK UCTIOHUTENBHBIX PEJICHHBIX 3JIEMEHTOB; 5 — OJIOK Py4HOTO
ynpasieHus; 6 — OJIOK CUTHAIM3aLuH
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B kadecTBe MCIOTHHUTEIIHHBIX OpraHOB YIIPABJICHUA KilallaHa-
MH HCHOJB3YIOT CaMOJABWIXYIIHMCCA TCICKKHU, WHAWBUAYAIBHBIC
COJICHOUAHBIC HJIM JJICKTPOABHUIATCIIBHBIC MCEXAHH3MbI, Bpalllaro-
murecs JUCKOBBIC paClipCaACIUTCIIN.

13.3 ABTOMaTH3auMsi MEXAaHU3UPOBAHHBIX MPOLIECCOB
NPHU I0EHUH KOPOB 1 NMEePBUYHON 00padoTKe MOJIOKA

ABTOMAaTU3MpOBaHHAsl IOTOYHASI MOJIOYHAs JIMHUS YIPABIISET
BCEMH ONEpaIMsIMH IO JIOCHHUIO KOPOB M MEPBUYHON 00paboTKe
MOJIOKA, HaUMHasg OT MOJArOTOBKM BBIMEHHM M KOHYAsl OXJIAXICHHE.
3HAUUTENbHO CHUYKAIOTCS 3aTpaThl TPyAa U CPEACTB Ha EAUMHUILY
MPOJYKIIMH, MOBBIIIAETCS KAYECTBO MOJIOKA 3@ CUET JYUYIIUX TUTHU-
€HUYECKUX YCIIOBHM.

[IpuHuMnuaneHas cxema TakoW JIMHUM UMEET CIEAYIOIINE OC-
HOBHBIE y3JIbl: JOWJIBHBIN armapar, MOJIOKOCOOPHHMK, MOJIOKOIIPO-
BOJI, YCTPOMCTBO /JIs1 yu€Ta KOJIMYECTBO MOJIOKA, OXJIAAUTEINb, BO-
JIONIOAOTPEBATENIb U BaKyyMHYIO cucTeMy. KMMeercs ycTporcTBO
JUIS TIPOMBIBKH BCEX Y3JIOB 0€3 pa300pku. ABTOMAaTH3aIUs BKIIO-
YaeT: MoJiepKaHKs BaKyyMa B CUCTEME HE3aBUCHUMO OT YHMCIIA pa-
00TarIUX JOJBHBIX AamNmnapaToB, aBTOMAaTUYECKOE OTKIHOYEHHUE
BaKyyMa OT amrapaTa U CHATHUS JIOMJIbHBIX CTAaKaHOB C BBIMEHU 110
OKOHYaHUH JIOCHUS, NepeKaurBaHUE MOJIOKA U3 MOJIOKOCOOpPHHMKA
B MOJIOKOIIPOBOJ, Y4€T KOJIMYECTBA HAaJJOEHHOT0 MOJIOKa U YXO/[ 32
MOJIOYHOM TMHUEHN (POMBIBKY).

ABTOMAT AJ1s TOAJIEp’KaHUs IOCTOSIHHOTO BaKyyMa B cUCTEME
MokaszaH Ha pucyHke 13.16. Bakyym Hacoc paccuumTaH Ha OJHO-
BpPEMEHHYI0 paboTy Bcex ammapaToB ycraHoBkH. Eciu paboraer
4acTh alrnapaTroB, B CUCTEME MOXET CO3/1aThCs YPE3MEpPHOE IS
MalIMHHOIO JI0EHUS pa3pekeHue. BakyyM-peryiasaTtop nojaepxu-
BaeT B CHUCTEME pa3pekeHue Ha TpeOyeMOM YpOBHE BHE 3aBHUCH-
MOCTH OT KOJIMYECTBA OJJHOBPEMEHHO pabOTaIONINX anapaToB.

233



l

.

2
¥
3 74

_4\\“

.

Pucynok 13.16 — BakyyMHBIIl perynsaTop TOUIbHON YCTaHOBKH:

1 — xoprryc; 2 — knanas; 3 — cTepxkeHb; 4 — rpy3; 5 — TPOMHUK; 6 — OTBEpCTHE

Ha wMaructpanbHOM BakyyM-TpyOONpOBOJE, COEAMHSIOLIEM
BAKyyM-HacOC C YCTaHOBKOW, UM€EETCS TPOMHUK ). B HUXKHEM KO-
JIEHE 3TOr0 TPOMHHUKA Ha pe3b0e yCTaHOBJIEH KOpIyC /, B KOTOPOM
nomenieH kinanad 2. COoky kopiyca / OTBEpCTHE 6 CIYXKHUT IS
BITyCKa BO3/lyXa B BakyyM-TpyOompoBoj. Knanan 2 umeer rpy3 4
Ha crepxHe 3. [log neficTBueM 3TOro rpysa KiamnaH IepeKpbIBacT
OTBEpCTHE B KopIiyce / M 3allUIaeT BaKyyM-TpyOOIpoBO OT MO-
najaHus aTMocgepHoro Bo3ayxa. CBepxXy Ha KiamaH JEHCTBYeT
paspexenue B TpyOOmpoBojie, CHU3Y — aTMoc(hepHOe IaBJICHUE.
Cuna pa3HOCTH JABJIEHUN CTPEMUTCSA IOAHSATH KIAallaH KBEPXY.
OTOMy MNpOTHBOJEUCTBYET MOJBEIICHHBIM K KiamaHy rpy3 4.
C yBennueHHeM pa3pekeHUs B TPyOONpOBOJE CHIIA, MMOJHUMAIO-
Iasi KjamaH, yBEJIMYMBAETCS W, €CJIM BakyyM B TpyOompoBoje
MIPEBBIILIACT OMPEECICHHYIO BEJTMUNHY, KIIaaH 1Mo aTMOCc(epHbIM
JaBJICHUEM MPUIIOJHUMAETCs, BIIyCKaeT B BaKyyM-TpyOOIpoBOj
BO3JyX M JaJbHEUIINN POCT JABJIECHUS B CUCTEME MPEKPAIIAETCS.
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C yMeHbIIIEHHEM BaKyyMa B TPyOONpOBOJIE TPy3 IMPEOJ0JICBACT
CUIIy, JEHCTBYIOLIYIO Ha KjanaH cHu3y. Kiaman BMecte ¢ rpy3om
OITyCKaeTCsi, U BIyCK BO3[yXa B TPyOONpPOBOJ yMEHBIIACTCS.
C yBenuueHHEM Beca Ipy3a yBEIMYMBACTCS U pa3psuKEHHE, MOA-
Jep)KUBaeMoe B BaKyyM-TpyoOorpoBoze. ['py3 B 1,5 kr nmogaepxu-
BaeT BaKyyM B CHCTEeME B Iipenaeniax 35—38 M pTyTHOro cTojioa.
Ecnamn Bce noumsbHbIE anmaparbl BBIKIIOYEHBI, YEPE3 BaKyyM—
PEryJsTop MPOXOAUT BCE KOJUYECTBO BO3/AyXa, KOTOPOE MPH JIaH-
HOM BaKyyM€ MOXET IepekayaTh Hacoc. [Ipu BKIIIOUEHHH JOUJIb-
HBIX almnapaTroB BO3[yX HAYMHAET IMPOXOJUTh TAKKE 4YEpe3 I1yJlb-
CaTOpbI M KOJUIEKTOPHI, OTYETO CTENEHb OTKPBITHS KJalaHa BaKy-
YM - PEryJjsiTopa U KOJUYECTBO BO3AYXa, MPOXOJAILIEIO Yepe3 He-
ro, yMmenbiarTcs. [Ipu paboTe Bcex AecsATH JOWIBHBIX allapaToB
CTENEHb OTKPBITHUS KjalaHa M KOJIMYECTBA IMPOXOMSIIET0 4epes
HEro Bo31yxa OyayT HaMMEHbIIUMH. TakuM 00pa3oMm, pa3psoKeHHe
B CHUCTEME COXPAHSETCsl MMOCTOSIHHBIM HE3aBHUCHMO OT KOJIMYECTBa
paboTaronux anmnaparoB. boyblioe 3HaYeHWE UMEET aBTOMAaTHde-
CKOE€ OTKJIFOUEHHE JIOMJIBHOrO ammapara nocie noeHusa. Hecsoe-
BPEMEHHOE OTKJIFOYEHUE OINACHO I 3J0pOBbS KOpPOBBI. Jlist
OMpeJeleHUs] MOMEHTa MPEKpalleHUusl MOCTYIJICHUS MOJIOKA W3
JOWJIBHOTO CTaKaHa MPUMEHSIOT JAaTYWKH, paboTarolue Ha pas-
JIMYHBIX TPUHIMNAX: EpEMENIEHUs] TOTUIABKA, MOSIBIEHUS ITPOBO-
JTUMOCTH, U3MEHEHUS YCIOBUI OXJIAXIACHUS TEPMUCTOPA WIH APY-
roro ycTpoiictBa B TpyOONpoBOJe, Ii€ MPH TOCHHH MPOTEKAeT
MOJIOKO. JlaTuuK, BOCIPHUHUMAIOIINNA W3MEHEHUE TPOBOIUMOCTH,
COCTOUT U3 KaMEphI-JIOBYIIKH, B KOTOPYIO BCTaBIIE€H M30JMPOBaH-
HbI OT CTEHOK 3JeKTpod. Koraa JioByIIKa 3amojHEHa MOJOKOM,
gyepes ee OOKOBYIO CTEHKY, DJIEKTPOJ U MOJOKO MPOXOAMUT TOK U
BJIEKTPUYECKasl LEMb 3aMbIKaeTcs. B HWKHEN YacTu JIOBYIIKH
uMeeTcsl KanuOpoBaHHOe OoTBepcThe. Ecim mpuTOKa MOJOKa HET,
OHO TIOCTETICHHO BBITEKAET M3 KaMEpBhI—JIOBYIIKH 4Yepe3 HIDKHEE
KaTMOpOBAaHHOE OTBEPCTHE M CHUTHANbHAS DJEKTpUYECKasl IeMb
pa3mbikaeTcs. BpicoTa M cedeHue JIOBYIIKM BBIOpAHBI TaK, YTOOBI
HEMpPOJOKUTEIbHBIC CIIyYaiiHbIe TepephIBEI B padOTe HE BBI3BI-
BaJIM OTKJIFOYEHHS cUCTEeMBI. [Ipu pa3sMbIKaHUU AIEKTPUIECKOM
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LENU JaTYMKa MOJIOKOCOOPHUK OTKJIKOYAETCS OT BaKyyMHOM Ma-
THCTPAJIM M KaHAJIOM coelnHseTcs ¢ atMocdepoit. B monokoc6op-
HHUK, KOJUICKTOp MW IIOJACOCKOBBIC KaMCPbl IOOWJIbBHBIX CTAaKaHOB
IIPOHUKAET BO3/yX, OTYETO CTAKAHBI CIIOI3AI0T C BBIMEHU KOPOBBI.
Jlnist mepekayrBaHus U3 BaKyyMHOTO TpyOOIpOBOJa M y4eTa Halo-
€HHOI'0 MOJIOKa MOKET ObITh IPUMEHEH penu3ep. ITO JABa MEPHbBIX
LMAJIMHIPA, PACIIOIOKEHHBIX MEXAy ABYMs Kpblukamu. Ha Bepx-
HEH KpBILIKE IOMEIIECHBI BO3yXOpaclpeelInTeNb, 1Ba IITyLepa U
ABa DJICKTPOJAHBIX AdaT4YHKA. Hixusas KpbIIIKa UMCCT Ha Ka)I(I[LIﬁ
LWIMHIP MO [Ba KJIAllaHA — BIIyCKHOW U BBIITYCKHOW, COEIMHEH-
HbIE€ C MOJIOKOIIPOBOJIOM M CIIMBHBIM HaTpyOkoM. Bosmyxopac-
IIPEEINTENb COCTOUT U3 ABYX 3JIEKTPOMarHUTHBIX kKpaHoB. Korna
OAVH W3 HUJIHWHAPOB 3aIlOJIHACTCA XUAKOCTBIO, J3JICKTPHUYCCKAA
LIENb 3aMBIKAETCS Yepe3 AIEKTPOAbl JaTYMKa U UMITYJIbC Iepena-
€TC4d Ha OJUH U3 BJICKTPOMArnuTHBIX KPaHOB, KOTOpI)If/'I OTKPBIBACT
JOCTYIl aTMOC(epHOMY BO31yXy. B 3TO Bpems BTOpoii 31eKTpo-
MAarHUTHBIA KpaH COECAMHSAET BTOPOM LUIMHAP ¢ BakyymoM. [lox
NEMCTBUEM BaKyyMa LIMJIMH/P 3all0JIHAETCS MOJIOKOM 10 MOMEHTA,
IIOKa HC 3aMKHYTCs 3JICKTPOAbLI AaTYHKA. HpI/I KaXXa10M 3aMbIKaHUU
JIEKTPUUYECKON LIENH JTaTYuKa cpabaThIBaeT 3JIEKTPOUMITYIbCHBIH
CUETYMK, KOTOPBIA TaKUM 00pa3oM MOJICYMTHIBAET YMUCIIO MEepeKa-
YEHHBIX 00BbEMOB.

I[J'ISI aBTOMATHYECKOM IMPOMBIBKHA MOJOYHOM JIMHUH HIDKHSIS U
BEPXHSS KPBIIIKK CHAOMXEHbI AAaTYMKaMH-3JIEKTPOJaMHU, U30JIUPO-
BaHHBIMHM OT Macchl. Ilocie BKITIOUeHUS YCTAaHOBKH 3JICKTpOMAr-
HUTHBII KpaH COEMHSET MOJIOKOCOOPHUK C BaKyyMoM. [lonsbHbIe
CTaKaHbI OITYIICHBI B IPOMBIBOYHBIC 0aukH. HOI[ I[CI\/'ICTBI/IGM BaKy-
yMa BOJIa 3alI0JHSET CTaKaHbl, MOJIOYHBIE IINIAHTU U MOJIOKOCOOP-
Huku. [1o 3amomHeHUN MOJOKOCOOPHUKOB BOJOW 110 YPOBHS JaT-
YUKOB DJIEKTPOJOB BEPXHEH KPBILIKU DJIEKTPUYECKas LEIb 3aMbl-
KaceTcH, 3J'I€KTpOMaFHI/ITHI)II71 KpaH OTKJIIOYAacT BaKyyM OT CHCTCMbI
U COEUHSAET €€ ¢ aTMOC(HEPO.

ATMOC(epHBIi BO3yX BbIIABIMBAET BOAY U3 MOJIOKOCOOPHH-
Ka. Korna BOJa UCTCKACT, DJICKTPOAbI HIDKHEH KPBIIIKKU OT'OJIAKOT-
Csl, DJIEKTpUYECKas: LEINb Pa3pblBAcTCs, DJIEKTPOMAarHUTHBIM KpaH
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COEMHSACT MOJIOKOCOOPHHMK C BaKyyMOM M CHCT€Ma CHOBa HayH-
HAaeT HaIlOJHATHCS BOJOM.

ABTOMaTH3alMs NACTEPHU3ALMH YCTAHOBOK /IS NMACTEPH-
3aiuM MoJI0oKa. K cyniecTBEHHBIM HEIOCTAaTKAM CYIIECTBYIOIIEH
[IaCTEPU3ALMOHHON YCTAaHOBKH, 3HAYUTEIBHO YCJIOXKHSIOIIMM pa-
00Ty 00CIIy’)KMBAIOIIETO MEePCOHANa U HEraTWBHO BIUSIOLUIUM Ha
IIPOU3BOJUTENIBHOCTh U KAa4eCTBO TEXHOJIOIMYECKOTO Ipolecca,
ClielyeT OTHECTH CIIEAyIoLIee:

— IPOCCEIBbHOE PETYIMPOBAHKE ITOAAYN MOJIOKA U TEIUIOHOCHU-
TeJed, YTO MPUBOJUT K HEPALIMOHAIBHBIM Pacxo/iaM 3JIEKTPOIHEP-
TUH;

— OTCYTCTBHE CHCTEMbl aBTOMATHYECKOI'O MOJJEPKAHMS 3a-
JAHHOM TeMIIepaTypbl MOJIOKA B IIPEAYCMOTPEHHBIX TEXHOJIOTUYE-
CKHM IIPOLIECCOM Ipeaenax;

— OTCYTCTBHE IEpPEIyCKHOIO KjamnaHa JUisl OIEpaTUBHOIO Ie-
PEKIIFOUEHHS TEXHOJIOTMUYECKUX KOHTYPOB B aBapUIHBIX PEKUMAX;

— OTCYTCTBHE DJIEKTPU(UIIMPOBAHHBIX 3a/IBHKEK ISl PETYJIIH-
pOBaHUA KOJIMYECTBA BOJbI, Iapa U MOJIOKA B 3aBUCUMOCTH OT I10-
TpeOHOCTEH TEXHOIIOTHIECKOTO MPOIECCa;

— OTCYTCTBUE CHCTEMBI YIpaABJIECHUS BEPXHEro YpOBHs, obec-
MEYNBAIONICH aBTOMATHYECKUNM PEKUM PAOOTHI MACTEPHU3ALUOH-
HOW YCTaHOBKU,;

— OTCYTCTBHE CHCTEMBI BU3yaJIM3allUd MW JHUCIETYEPCKOTO
KOHTPOJISL HaJl TEXHOJIOTUYECKHUM IIPOLECCOM.

MopepHu3anus MacTeprU3allMOHHON YCTaHOBKM HAalpaBJICHA
Ha yCTpaHEHUE MEepPEeUYHCIeHHbIX HEJJOCTAaTKOB, 00eCIeueHus Kaye-
CTBAa TEXHOJOTMYECKOI'O IIPOIIECCA, IOBBIIICHHS HAJIEKHOCTH H
CHIDKEHHMSI pacXo/I0B Ha 00CTy)KMBaHUE 000PYT0BaHMS.

B pesynbrare peanmms3oBaHa cHCTEMa aBTOMATHYECKOTO ITOJ-
JEp’)KaHMs 3aJJaHHOM TEMIIEpaTypbl MOJIOKA B IIPELYyCMOTPEHHBIX
TEXHOJIOTMYECKUM ITPOLIECCOM ITpeIeax.

[Tactepuzarop—oxyiaAuTeNb MOJIOKA MPEICTaBIsAeT COOOU
IJIACTUHYATBINA TETUIOOOMEHHHUK U3 TPEeX CEKUUH, MOJ0TrpeBacMblit
ropsiaeid Bogoit u mapom (pucyHok 13.17). I'opsiuast Boga rOTOBUT-
Cs1 IIpU NIOMOILY 11apa B CIELUAIBbHOM KOHTYpPE, K KOTOPOMY OTHO-
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CUTCS IepBasi CEKLHUs TEIUIOOOMEHHUKaA ¢ 3jeKTpoHacocoM Ne 1
Ut TpancriopTupoBkH Boabl (0,75 kBT, 3-dasznas, 380 B).
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Pucynok 13.17 — ®yHKIMOHAIBHAS cXeMa aBTOMaTHU3UPOBAHHON
NAaCTEPU3ALIMOHHON YCTAaHOBKU

Fopsmaﬂ BOJa HAaKaIlJIUBA€TCA B EMKOCTH JIA ropsmeﬁ BO/JBI.
[Tap monaercs U3 KOTEIbHOM K TEMIOOOMEHHHMKY C IMOMOIIBIO CO-
OTBETCTBYIOLIEH 3a1BMKKH. ChIpO€ MOJIOKO MOJAETCS B MAcCTEpH-
3atop 3nexkTpoHacocoM Ne 1, rae HarpeBaeTcst 10 3aJaHHOM TeM-
IepaTypbl U IIOCTYIIAeT B TaHK JUIS MACTEPU3alUKA MOJOKa. I'oTo-
BO€ IMACTEPU30BAaHHOE MOJIOKO IMOJAETCA B OXJIQAMUTENb C IOMO-
b0 Hacoca Ne 2 i OCIenyONIero OXIaXkI€HUsI MOJIOKa U Bbl-
Jlauyl ero B LeX. MOIIHOCTh 3JIeKTPOJBUTaTelIell HACOCOB COCTAB-
nser 0,75 xkBt. OcobeHHOCThIO Tpoliecca SBISIETCS TO, YTO IS
OXJIQX/IEHUs] NTaCTEPU30BAHHOIO MOJIOKAa BMECTO XOJIOJHOM BOJIBI
HCIOJIB3YETCS CBIPOE MOJIOKO, KOTOPOE NPU ATOM IIPENBAPUTEILHO
HarpeBaercs. [Ipu 3aBeplieHnn Moja4u ChIPOro MOJIOKa OXJIaXe-
HUE TNAaCTEPU30BAHHOIO MOJIOKA OCYIIECTBIIAETCS XOJOIHOH BO-
hi(0)7 8
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Cuctema ynpaBieHHs TIOCTPOCHA Ha 0a3e IBYX M3MEpHUTENCH-
perynstopoB Temneparypel Owen TPM-210 ¢ untepdeticom RS-
485, mpeobpazoBarens yactorel Lenze ESMD 0,75 xBr, anmekrpo-
npuBoga DWYER EVA2 ¢ perynupyromnmM ceaeabHbIM Kilana-
Hom DWYER GV-324. Jlng noaxiro4eHus U3MEpUTEe-
PEryJjsTOpOB K NEPCOHAIBHOMY KOMIIBIOTEPY MCIOJIB30BaH aJiall-
Tep uHTep(eiica, MUTaHHE KOTOPOTO OCYIIECTBISETCS OT IIMHBI
USB nepcoHaJIbHOTO KOMIIBIOTEPA.

B xadecTBe 1aTUMKOB TEMIIEPATYPBI UCIIOIb30BAHBI IOTPY>KHBIE
TepMOoIpeoOpazoBaTesid CONPOTUBIICHUSI, PACCUUTAHHBIE HA TpPeX-
MPOXOJIHYIO CXEMY COEIMHEHUS C U3MEPUTEIBHOM anmnapaTypoi.

B aBTomMaTuueckom pexrme paboThl OCYIIECTBISETCS:

— cra0miu3anus 33JaHHOM TeMIepaTypbl IacTepU3aluu Iy-
TEM MPOMOPIHOHATIBHOTO YMEHBIICHHS/YBETUYEHHUST pacxojia
HarpeBaeMoro MoOJIOKa CpEACTBaMH YacCTOTHO-PETYJINPYEMOTo
aneKkTponpuBoja Hacoca Ne 1;

— cTa0uian3anus 3aJJaHHOW TeMIepaTyphl BbIaBa€MOro HAco-
coMm Ne 2 macTepu30BaHHOTO MOJIOKA ITyTEM MPONOPIHUOHAIBHOIO
YBEIIMYCHUS/yMEHBIICHUS 110/1a4H TIapa BO BTOPO KOHTYP TEILIO-
0OMEHHUKA C TIOMOIIIBIO YIIPABIISIEMO 3aIBHKKH;

— perucrtpaus JaHHBIX.

Jlnst perucTpanvii U BU3yall3allMy TEIUIOBBIX MPOIECCOB Ha
[IK, xpome cTaHIapTHON IpPOrpaMMBbI-KOH(UTypaTopa, UCIOIb3Y-
eTcs JOMOJIHUTEIbHOE MPOrpaMMHOE OOecreueHue, CO3AaHHOE B
nakere Labview. IIporpamMma-peructpaTtop OCYIIECTBISET ONPOC
U3MEPUTENIEH-PETYJIATOPOB C 33JaHHOM 4YacTOTOM M Ha OCHOBE
ATUX JAHHBIX CTPOUT Tpaduk u3MeHeHus Temreparypsl. C Haya-
JIOM MpoLEecca PEerucTpaluy mporpaMma aBTOMaTHYECKU CO3JAeT
(aiin, rae uHQOpManUsg XpaHUTCS B BUJE MacCHBa JIaHHBIX B
¢dopmare Excel. Kpome Toro, mporpamma odecrieunBaeT OCHOBHBIE
(GYHKIMU YIpaBIICHUS: 3allyCK/OCTAaHOBKA PETYJIUPOBAHUS U W3-
MEHEHHE YCTaHOBOK C pabouero MecTa orneparopa.
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ABTOMATH3AlUSI BOJOOXJIAJUTEJbHBIX YCTaHOBOK. Bojo-
OXJIQJAUTENIbHbIE YCTAHOBKU MPEIHA3HAYEHBI IS OXJIAKJIEHUS BO-
IIbl, HCIIOJIB3yeMON Ha MOJOYHBIX (epMax M KOMIUIEKCaX TMpHU
XPaHEHUHU MOJIOKA B MPOTOYHBIX U €MKOCTHBIX oxJylaguTensax. s
ATOW TENM HCIOJB3YIOT (PPUTATOPHBIE W KOMIIPECCOPHBIE XOJIO-
JUIbHBIE YCTAHOBKH.

@Dpucamopuas ycmanoeéxka TOIY4YaeT XOJIOJ 3a CUET TasHUA
JIbJIa WJIK CMECH JIbJIA C COJBI0. Tanas BoJla WIM paccoil IOJaeTcs
HacoCOM B MOJIOYHBIM OXJIQAUTENb, OTOMPAET TEIUIOTY OT MOJIOKA
U BO3BpallaeTCs B OPOCUTEIBHYIO JIEJOBYIO Kamepy dpuraropa.
Opomast nen, Temnias BoJa BbI3bIBAET €ro TasHue. OxilaxaeHHas
BOJIa BHOBB ITOJAETCS B OXJIAJAUTEIb.

Komnpeccopuvie ycmanogxku He TpeOYIOT 3UMHHUX 3arOTOBOK
JbJla U YCTPOMCTB Jen0ckyiagoB. OHU COCTOUT M3 KOMIIpEccopa,
KOHJIEHCATOpa, PECUBEPA, TEIUIOOOMEHHUKA M TEPMOPETYJIUPYIO-
mero BeHTw st (TPB). Ilocnennuii siBIsieTCS OCHOBHBIM 3JIEMEH-
TOM aBTOMATHU3AIMH KOMIIPECCOPHBIX XOJOIMUIbHBIX MamuH. Tep-
MOpETyJIUpYIOUil BeHTHIb (pucyHok 13.18) mpenHaszHaden ams
TOHMKEHUS JaBJIEHUs (IPOCCEMPOBAHUS) U PETYJIUPOBAHUS pac-
X0J1a JKMJIKOTO XJIaJIar€HTa, MOCTYMNAaUIEro B OXJIAJUTENb U3 pe-
cuBepa KoHAeHcatopa. Kak yBenudeHue, Tak U yMEHBIICHHE KO-
JIMYECTBA XJIQJAreHTa, IMOCTYMNAIOUIEro B OXJIAAUTENb, CHUMKAET
XOJIOJWJIbHYIO MOIIIHOCTh YCTaHOBKH. [lepenonHenne oxmaaurtens
MPUBOAUT K TOMY, YTO HE BECh Ar€HT YCIIEBACT WCHAPUTHCA U
4acTh €ro MOCTyIaeT B KOMIIpeccop B KuIkoM Buie. [lomamas Ha
ropsiuMe CTEHKU LIMJIMHIPOB KOMIIPECCOpa B Hayaje LUK BCACHI-
BaHMS KaIUTHM XJ1a/Iar€HTa MTHOBEHHO UCTIAPSIIOTCS, @ 00pa3yrouii-
sl TIap 3aHUMAEeT 3HAYUTEIbHYIO YacTh 00beMa IUIMHIPA, CHUXKAS
MIPOU3BOIUTEIBHOCTh KOMIIPECCOPA U YCTAHOBKH B LIETIOM.

Crenenb 3amoJIHEHHS] MCIAPUTENST XJIAJAr€HTOM XapakTepH-
3yeT TeMIlepaTypa Iapa Ha BBIXOJAE U3 HErO feu. YeM MeHblle 3a-
MIOJIHEHUE HCTIapUTENsl, TeM OOJIbLIE MEperpeB Mapa Ha OCTaBIIEH-
csl yacTu ucnapurens. [Ipy yBelIn4eHUH fs,x BO3pACTAET JABICHUE
B TEPMETUYHON CHCTEME, 3allOJTHEHHON TEM K€ XJIaJareHTOM WIIH
JPYTUM BELIECTBOM C HU3KOW TEMIEPaTypOill KUNEHUs U BKIIIOYA-
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foreit B cedst TepMoOaion /, KamWUBSIpHYIO TPYOKy 2 U Kamepy 3
Mexay koprmycom TPB u memOpanoii 4. [lepemenienue MeMOpaHbI
BHU3 YBEIUYHMBACT MOCTYIUICHHE B HCIIAPUTEINb KHUIKOTO XJaJa-
TeHTa U3 pecuBepa ¢ MOMOUIBIO JPOCCENUpPYIolIero kianana 5. 13-
3a CHYDKEHUS JIABJICHHUS )KHUJIKHIA XJIaIar€HT OKa3bIBACTCS Meperpe-
THIM, OH BCKUIIACT U, MOCTENIEHHO UCMAPSISCh, OTOMPAET TEIUIOTY Y
OXJTAKJAEMOT0 MPOIYKTa (MIIM MPOMEKYTOYHOTO XJIAJOHOCUTEIIS
— paccoda).

H3 pecubepa.

g @ ammdpm

8 xomnpeccop

H3 pecuBepg
—

I P A S

;6 ¢ S vomnpeccop

Pucynok 13.18 — Cxema TepMoperyaupyromero BeHTUIIS:

a— C BHyTPEHHHM; O — C BHEIITHUM BBIPaBHUBAHUEM;
1 — repmobamion; 2 — KamuusIp; 3 — HaxMeMOpaHHas kamepa; 4 — MmeMOpaHa:
5 — xyanaH; 6 — NpykuHa; 7 — peryJIMpOBOYHBINA BUHT; 8§ — HCIIAPUTEIIb;
9 — nuadparma; 10 — ypaBHuTenbHas TpyOKa; 11 — meperopoka

[Ipyn ymeHpIIEHUM HArpy3Ku CHWXKAKOTCS TEMIlepaTypa mnapa
tewix, JABJIICHUE B TEPMETUYHOM CUCTEME U TI0/1a4a XJIaJareHTa.

B XOJIOAWJIBHBIX MalIWnHaX 60J'IBIHOI>1 HpOI/ISBOJII/ITeJ'IBHOCTI/I
WCMIApUTETN UMEIOT 3HAUMTENbHYIO JUIMHY. [laBneHue xmagarenra
Ha BBIXOJIC M3 WCIAPUTENsS HUXKE, YeM Ha Bxoje B Hero. Obecre-
9UTHh TpeOyeMoe OTKPBITHE JIPOCCENUPYIOIETO KilaraHa 5 MOXKHO
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TOJIBKO TP TEPErpeBe, T. €. IPU YMEHBIICHHOM 3aMlOJIHEHUH HUC-
MapuTenss U MOHUKEHHOM XOJOJWJIBHOW MOLIHOCTH YCTAHOBKHU.
[TosTOMy B XOJIOIUIBHBIX MallMHAX C JJIMHHBIMU HCIAPUTEISIMHU,
najieHre napiieHust B Kotopbix 6osee 200 klla, mpumensitor TPB ¢
ypaBHUTEIBHOU TpyOKO#t /0 (pucyHok 13.18, 6). B xopmyce Takux
TPB ycranaBnauBarT meperoponky //, Omaromapss KOTOPOHW MO
MeMOpaHy 4 TIOJIaeTCs XJIAJJareHT HEe CO CTOPOHBI BXO/a, a CO CTO-
POHBI BBIXOJ[a UCIIAPUTENS — 0 YpaBHUTEILHOU TpyOke /(. Pasz-
HOCThH JIaBJICHUI Ha MEMOpaHy TPU TOM K€ 3HAYCHHH [l YBEIH-
YUBAETCA, B PE3YJIbTATE YErO 3al0JIHEHUE UCTIAPUTENS U IPOU3BO-
JUTEJIbHOCTh YCTAHOBKM moBblmaroTca. Ha Beixoge TPB momon-
HUTEJNBHO YCTaHABIMBAIOT auadparmMy 9 C LEIbI0 MOBBIIICHUS
JaBJICHUS 3a KJIallaHoM J.

13.4 ABTomaTu3anus yOOpKU HaBO3Aa.
OCHOBHBIE TEXHOJIOTHH

K ocnoBubiM oneparusm TIT ybopku HaBo3a U3 )KUBOTHOBOJ -
YEeCKUX MOMEILIEHUI OTHOCATCS: YOOpKa B CTOMIAX, TPAaHCIOPTH-
pOBaHKE HABO3a K MECTaM XpaHEHMs WM NepepaboTKu, XpaHEeHHe
win yrunuzanus. Hambonee BBICOKMM ypOBHEM MeEXaHM3alUU U
aBTOMaTH3allUd XapaKTepU3yeTcsl IepBas omepauus — yOopka
HaBO3a M3 MPOM3BOJACTBEHHBIX MoOMelleHui. Bpibop crocoba
yOOpKH HaBO3a 3aBUCUT OT MHOTMX (DaKTOpOB U B NEPBYIO Oue-
penb oT crnoco0oB coAepk aHUsl U KOPMIJIEHUS )KMBOTHBIX, CyTOY-
HOTO BBIXOJIa HAaBO3a, €ro (pU3MKO-MEXAaHUYECKHX CBOWCTB, KOH-
CTPYKTUBHBIX XapaKTEPUCTUK MOMEIIEHUS, KIMMATUYECKUX, TH]I-
pOreoJIOTUYECKUX U APYTUX YCIOBHM.

Bce cpenctBa mexanu3zanuu HaB030yOOPKH MOTYT OBITH KJlac-
cu(uIMpoOBaHbl KaK MOOWJIbHBIE W CTallMOHapHble. MOOUIBHBIE
MEXAaHHU3MBbl NIPUMEHSIOT HE TOJIBKO JUIS YJAJIEHHsS HaBO3a, HO U
JUIl TPAHCIOPTUPOBKHM €r0 B HAaBO30OXPAHWIMIIE WJIH OTKPBITYIO
HABO3HYIO IUIOIIAAKY. B 3Ty rpynmy MexaHM3MOB BXOJST CKpere-
pbl, OyJib103€epbl, MPUIIETIHbIE TPAKTOPHBIE TENEKKH M AIIEKTPHU-
(GbunupoBaHHbIE MOHOPEIbCOBbIE BaroHeTKu. CrHenualibHble CH-
CTE€MBI YIIpaBJIE€HHUsI UMEIOT TOJIbKO BarOHETKH, HO M UX 00bEM aB-
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TOMAaTH3aI[MM OTPAHUYMBACTCSI KOHEUYHBIMU BBIKIIIOYATEISIMH, OT-
KJIFOYAIOUIUMH 3JIEKTPOJBUTATENh B KpAaWHUX IOJIOKEHUSX Baro-
HETKHU. B cTanmoHapHbIX MexaHM3Max B KadyecTBe pabouero opra-
Ha OOBIYHO HCHOJB3YIOT 3aMKHYTYIO METAJNTMYECKYIO LEMb CO
cKpeOKaMu WU ckpernep. TumoBoe perieHrne Mo aBTOMaTH3alHud
HaB0O30yOOPOUHBIX TPAHCHOPTEPOB — MYCK MEXaHU3Ma MPOrpPaMM-
HBIM YCTpOHCTBOM (pene BpemeHu). OJHaKo BBIXOJ HAaBO3a B Te-
YeHHE CYyTOK HEpaBHOMEPEH, 3aBUCHUT OT IIEJIOTO psiia (haKTOpoB; B
pe3yabTaTe OJMHAKOBO BO3MOXKEH KaK ITyCK MEXaHH3Ma C Iepe-
Ipy3KOH, TPUBOJAIINMA K 00JI0MYy CKPeOKOB, TaK M XOJIOCTON LHUKII,
OTPEIEIAIONNNA OECTIONE3HbI H3HOC MEXaHU3Ma U PacXoj dHEp-
rui. Bo3MmoxkHa anbTepHaTHBA: MPOOHBIM MYCK TpaHCIOpTEpa C
KOHTPOJIEM Ha4yaJlbHOW €ro 3arpy3kd W TOKOBBIM pene. Ecim
Harpy3ka JOCTaTOYHa, TO JBUKEHHE IMPOJIOJKACTCS, €CIH HeT —
TPAHCIOPTEP OCTAHABIMBAETCSI.

TpancnopTupoBaHue HaB03a OCYLIECTBIISIOT MOJBUKHBIMU
TPAHCHOPTHBIMH CPEACTBAMH WJIH TI0 MOABEMHOMY TPYOOIIPOBOILY
MoJ ACHCTBHEM MEPEMENIaeMOro IMoj JaBICHUEM BOJbI MOPIIHSA,
MEPUOJINYECKH BBIIABIMBAIONIEIO HABO3, COPACHIBAEMBIA TpaHC-
MOPTEPOM B NMPHEMHYI0 BOPOHKY HOBOPOTHOTO KiamaHa. Y THIIU-
3alusl HaBO3a OCOOCHHO Ba)KHA Ha CBMHO(EpPMax, MMOCKOIBKY BBI-
X071 ero BecbMma 3HauuTeneH. OOpaboTKa JKUAKOIO HaBO3a BKIIIO-
yaeT B ce0s omepanuu paszeieHus Ha (pakiuu, ode33apakuBa-
HUS, TOMOT€HM3ALlUU U TPAHCIOPTUPOBaHUS. TEeXHOIOTUS 10 KOH-
1a He oTpaboTaHa W TOTOMY ONEpAIMH [0 YIPaBJICHUIO HE aBTO-
MaTU3UpOBaHbl. [lepCrieKTUBHBI METOA yTHUIM3AllMM HaBo3a —
MPOU3BOJICTBO Omoraza. HaBo3 w3 >KMBOTHOBOMYECKUX TOMEIIE-
HUIl COOMpAIOT B KOJUIEKTOp, OTKYAa HACOCOM IEepeKauyuBalOT B
MOJIOTPEBATENb JJIsi HarpeBa J0 TeMIleparypsl OposkeHus. [lanee
BbIJIEpP’KaHHbBII HaBO3 BMHTOBBIM HAacCOCOM—/103aTOPOM MOJAIOT B
€MKOCTH—PEaKTOPHI, e UAET aHadpoOHOE OpoKEeHHE, B pe3yibTa-
T€ KOTOPOIo MOJy4aroT Ouoras. buoras nepekauyuBaroT B ra3roiib-
7ep, OYMIIAIOT M 4Yepe3 THAPO3aTBOP HAIMPABISIOT MOTPEOUTEIIO
Wi B Hakonutenb. [Iporecc momyyenus Guorasa aBTOMaTU3HPY-
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10T, ITIOCKOJIBKY JUIsl OpOKeHUsl TpeOyeTCsl onpeiesieHHas TeMIepa-
Typa.

ABTOMaTH3aLMsl HABO30YOOPOYHBIX YCTAHOBOK. TexHoJIO-
rudeckas JUHHUS yOOPKU U MOTPY3KHU HaBO3a TPAHCHIOpPTEpaMu TH-
na TCH-3b B Tenexku MOJABECHON TOPOTHU MOXET (hyHKIIMOHHPO-
BaTh B PyYHOM U aBTOMaTHYECKOM pekume (pucyHok 13.19).
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Pucynok 13.19 — IIpunnmunuansHas 3JeKTpUYecKas cxemMa JIMHUH YOOPKH
HAB03a TPAHCIIOPTHBIMHU TEJIEKKaMHU

B aBTOoMatnueckoM pexuMe 3aMbIKalOT TyMOiep SA wim
HaXXUMaroT KHONKY SBS5. Pene Bpemenn K7/ nony4yaeT nuTaHUE U
BKJIFOYAeT MarHuTHble nyckarenu KM3 u KM4 cOOTBETCTBEHHO
HAKJIOHHOTO U FOPU30HTAJILHOTO TpaHcnoprepoB. Koraa tenexka
HaroJIHEHa HaBO30M, cpalaThIBa€T BECOBOE YCTPOMCTBO M 4epe3
KOHEUHBIN BbIKIIOYaTeNb SO3 OTKIouaeT pene Bpemenu KT7.
C BbIIEP)KKOM BpeMeHHU, HEOOXOAMMOW [Isl OYUCTKU OT HaBO3a,
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OCTaHABJIMBAECTCSl CHayaja I'OPU3OHTAJIbHBIA, a 3aTeM M HaKJIOH-
HBII TPAHCIIOPTEPBL.

OnHOBpEMEHHO MOJIYyYaeT NMUTaHUE pene BpeMeHu K72, koTto-
poe ¢ Gonbiei, ueM y K7 BBIIEPKKON BpEMEHHU BKIIFOYACT Mar-
HUTHBIA myckarenb KM 1. Tenexka ¢ HABO30M JBUKETCS B XPAHU-
JUIE, TJI€ aBTOMAaTUYECKH PA3rPykKaeTcsi U KOHEYHBIM BBIKIIIOYa-
tenem SQI peBepcupyetcs. Bo3Bpar Tenexku (GUKCHpyETCs KO-
HEUYHBIM BbIKJIIOYaTeaeM SO2, KOTOPBIM BKIIOYAECT pejieé BPEMEHU
KT1I, v npouecc noBTopsercs.

Korna ybopka HaBo3a OyAeT OKOHYEHA, €ro MOCTYIUIEHHE B
TEJIEKKY MPEKPATUTCS, a KOHEUHBIN BbIKIIIOUaTeNlb SO3 ocTaHeTcs
B npexxHeM nonoxkeHuu. Konrakrtel K71:3 B uenu KV 3aMKHYTCS C
BBIJICPIKKOM, TPEBBIMIAIONIEH MPOIOJIKUTESILHOCTD KA PabOThI
YCTaHOBKH, @ KOHTAaKT K}/ OTKIIFOUUT YCTAaHOBKY OT CETH.

13.5 ABpromaTu3anus padoTsl B NTHLEBOICTBE

[ITrIeBOACTBO MEPEXOAUT OT MEJIKHX MTUYHUKOB K KPYITHBIM
HIMPOKOTradapUTHEIM BMeIatomuM a0 12 teic. ntun. OHU conep-
kKarcs Ha TIIyOOKOW HECMEHSEMOMW IMOJCTHIIKE, CETYATOM W TUIaH-
9aTOM HaCTHUJIE.

ITporpeccuBHbIe cIOCOOBI COlEPKAHUS NMTULBI U YKPEIJICHHUE
NTUYHUKOB CIIOCOOCTBYET KOMIUIEKCHOM MEXaHM3alluu U aBTOMa-
THU3aIUN BCEX MPOU3BOJICTBEHHBIX MpolieccoB. CpencTBam aBTO-
MaTHKH MOXKHO CO3/1aTh ONTHMAJIbHBIA PEKUM COJCpKAHUS MTU-
11, TIOBBICUTH TPOTyKTHBHOCTb.

Celiyac BeneTcsi MPOMBIIIUIEHHAsT pa3paboTka 00pasioB 000-
pPYIOBaHUS ISl MEXaHU3allMU BceX paboT B mTuuHMKax. Cienyro-
MM 3TaloM SIBUTCS pELIeHUE MpoOJieMbl KOMIUIEKCHON aBTOMa-
TH3AIUN BCETO MPOM3BOJICTBA, T. €. OCYIIECTBICHHE BCETO MPOU3-
BOJICTBEHHOT'O ILMKJIA 0O€3 ydacTusi uesoBeka. TakuMm oOpa3om,
KOMIUIEKCHAsl aBTOMAaTH3alus MPHUBENET K CO3aHUI0 NTUYHUKOB-
aBTOMATOB. J[JIs1 3TOTO aBTOMAaTH3UPYIOTCSI OCHOBHBIC TIPOHM3BOII-
CTBEHHBIE MPOILIECCHl M OINEpallu: BOJOCHAOXKEHHE NTUYHHKOB U
MOCHWE TTHII, TPUTOTOBIICHHE M pa3dada KOPMOB, cOOp, COPTH-
POBKa M yNaKOBKa UL, OXJIAXKIEHUE IPOAYKIHH, yOOpKa momeTa,
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JIOTIOJIHUTEIBHOE OCBEIICHUE ITUYHUKOB B 3UMHEE BpEMs, OTKPbI-
THE W 3aKpbITHE THE3J W Jia30B. HekoTopble M3 nepeyucieHHbIX
MPOIIECCOB, HANIPHUMEP BOJIOCHAOKEHHE MTUYHHUKOB, B HACTOAIICE
BpeMs YK€ aBTOMAaTU3MPOBaHbI. Pa3paboTaHbl U BBITYCKAIOTCS
CpEICTBA aBTOMATH3aLUH JUIsl BCEX THUIIOB COBPEMEHHBIX 3JIEKTPO-
HacOCOB HCIIOJIb3YEMBIX B )KMBOTHOBOJCTBE. Ha nTuneBogueckux
(depMax MIMPOKO HCHOIB3YIOTCS ABTOMATHYECKHUE AIIEKTPOBOJIO-
KauyKy ¥ aBTOTIOMJIKH.

B 3HaunTenpbHOM Mepe aBTOMATU3MPOBAH ITPOLIECC MPUTOTOB-
JIEHUS W pa3gadyud KopMoB. [l 3Toro pa3paboTaHbl SKCIIEPHUMEH-
TaJbHbIE KOPMOIPUTOTOBUTENIbHBIE arperarbl U pa3fgaTiuku Kop-
MOB. Arperar COCTOMT U3 MEXAHU3MOB 3arpy3Kd KOMIIOHEHTOB,
CMEILMBAHUS U YBJIQXXHEHUSI KOPMOB U 3arpy3Ku HX B KOpMOpa3-
natuuk. Bech 1mukia paboT mpou3BOAMTCS aBTOMaTthyecku. B me-
XaHU3UPOBAHHBIX IIHMPOKOrabapUTHBIX MNTUYHHMKAX JEHCTBYIOT
CaMOXOJHBIE KOPMOPA3JaTYMKU C DJIEKTPUUYECKHUM IPHUBOJIOM.
Paznarunk ¢ nByMs OyHKepamMu AJisl BJQXKHBIX MELIAHOK U OJIHUM
JUISL CYXOTO JIBHXKETCS TI0O KOPUIOPY NTHUYHUKA, U ITHEKOBBIE MTUTA-
TEIU PAaBHOMEPHO BBICHINAIOT KOPM B KEJIOOKOBBIE KOPMYILKH.
VYnpasineHreM KOpMOPa3JaTIuKOM OJTHOCTBIO0 AaBTOMAaTU3HUPOBAHO.

Curnan nns pa3zgadyd KOPMOB IO/Ia€T YacOBOW MEXaHU3M B
COOTBETCTBUM C 3aJaHHOW IporpamMmoi. B ompeneneHHble dachl
CYTOK 3aMbIKaIOTCSI KOHTAKThl 4aCOBOT'O MPOTrPaMMHOI0 MEXaHH3-
Ma, BKJIIOYAETCSl DJIEKTPOJBMIaTeNIb KOPMOpa3JaTdyvka, U OH
HAa4YMHAET JBHUIaTbCsi IO pPEIbcaM K KOPMOIPUTOTOBUTEILHOMY
arperary i 3arpy3ku. llogolns k BecaM y 3arpy304HOrO
YCTpOICTBa, KOPMOPA3AaTUMK HAKUMAET pblYaraMu Ha KHOIIKY
«CTOI» CBOET0 MAarHUTHOIO IMYCKATeNs, Ha «IyCK» MarHUTHOIO
IycKaTeliss KOPMOIIPUTOTOBUTEIBHOTO arperata U OCTaHABINBAET-
Csl, @ KOPMOIIPUTOTOBUTENbHBIN arperatr BKJIIOYaeTcs B padoTy.
[IpuroToBIeHHBI KOPM TpaHCHIOPTEpPAMHU 3arpy’Kaercs B KOPMO-
pa3iaTyuk.

3arpy3ka KOHTPOJUPYETCsI TI0 BECY; CBsI3aHHBIE C OaTaHCUPOM
BECOB pblYard HaXUMAIOT Ha OJIOK KHOMOK «CTOH» U «IIYCKM.
KopMonpuroroBuTenbHbI arperar aBTOMaTH4€CKHM OCTaHABIIMBA-
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€TCsl, PUTOTOBJIEHNE, U 3arpy3ka KOPMOB B pa3JaTudK MpeKpa-
matores. KopMmopasznatuuk Britoyaercss B paboTy, MEAJICHHO
JBUKETCS 110 KOPUAOPY NTUYHUKA HACHIIAET KOPMA B KOPMYLIKH.
B koHIe Kopuaopa OH pBIYaroM HaXXMMAeT Ha KHOIKY «CTOI» U
aBTOMATHUYECKU OCTaHaBiuBaeTcs. Ha 3TOM LMK PUTrOTOBIEHUS
U pa3laud KOPMOB 3akaHuuBaeTcs. Uepes ompezerneHHOE BpeMms,
3aJlaHHOE Ha IlIKaJlé YacOBOI'O INPOTrPAMMHOIO MEXaHW3Ma, IUKJI
noBropsercs. [IpUMeHAI0T Takke MeXaHU3MpOBaHHbIE Oarapei-
Hble THe3/a Ul SIMIEKIaJKU C JIGHTOUYHBIMH TpPaHCIOPTEPAMH.
Slifua ¢ TpaHcropTepa MOJAKTCS Ha MPUEMHBIH CTOJ, OTKyJAa UX
BPYUYHYIO CHUMAIOT, COPTUPYIOT U YKJIQJbIBAIOT B SIILIUKHU.

Jis yabTpaduoieToBoro o0yuyeHust B ITHYHUKE YCTaHABIIM-
BatoT jamnbl DYB-30, KoTOpble BKIIIOYAIOTCS U BBIKJIIOYAIOTCS
aBTOMAaTMYECKH YaCOBBIM MPOrPAaMMHBIM MEXaHHU3MOM. JlononHu-
TEJIbHOE 3JIEKTPOJAMIIOBOE OCBEILIEHUE HMUTUpPYET Ooiiee mpo-
JOJDKUTENIbHYIO CBETOBYIO YacCTh JIHS, YTO IOBBIIIAET [IPOU3BOAU-
TENBHOCTH (JepM, M OCBEIICHHWE Ha HEKOTOPOE BPEMs 10 HACTYII-
JICHUS paccBeTa B CyMEpKHU.

PeryaupoBanue npoueccoB B MHKy0aTope. B cooTBeTCTBUMI
C 300T€XHUYECKUMHU TPeOOBaHUSAMH TeMIlepaTypa B MHKyOaTopax
JOJDKHA ToaepxkuBaTtbes Ha ypoHe 37,5-40,1 °C, BIaxHOCTH
BO31yXa npu naHHoW TeMmeparype — 40—80 %, ckopocTh ABHXKE-
Hus Bo3ayxa — 0,5-2 M/c ¢ MakCUMaJIbHbIM OTKJIOHEHHEM 5 %.
C Takoill K€ TOYHOCTBIO JIOJDKHA IOAJEPKUBATHCA U KPaTHOCTh
Bo3ayxooOmeHa. MHkybOaTtop «YHUBepcan-45» MpUroAeH isi UH-
KyOalluu sIMIl BCEX BHJIOB CEIbCKOXO3sIMCTBEHHONW nTHLBL. OH
MIOJIHOCTBIO 3JEKTPU(PUIIMPOBAH U aBTOMAaTHUECKH BBIMOJIHSIET BCE
IIPOU3BO/ICTBEHHBIE ollepanuu 1no odorpey. s HopmalbHON pa-
00Thl MHKyOaTOpa TpedyeTcsl MOCTOSIHHAS KPYTIOCyTOYHAasl 10Jia-
4a 3JIEKTPOZHEPTUU C YCTOMUYMBBIM HalpspKeHUEM B ceTH. [Ipe-
KpalleHHe MoJayl TOKa B MHTAIOIIEH CEeTH MOXKET IPUBECTU K
aBapuitHOMY COCTOSIHMIO, TIOATOMY B MHKyOaTtope mmeercs: OaTa-
pest HOCTOSIHHOTO TOKa JUIsl MOJauu 3BYKOBOT'O CUTHAIA.
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[TpuGops! aBTOMATHKH 3TOTO MHKYOAaTOpa MO3BOJIAIOT MO/~
nepkuBath B HeM Temiieparypy 37-38 °C ¢ tounoctbio £0,2 °C, a
OTHOCHUTEJIbHYIO BIaKHOCTb Bo3yxa 40—75 % c TouHocThiO £3 %.

OO6meH Bo3yxa B mHKyOatope (0T 2 10 15 06beMOB B 4ac)
perynupyercs 3acioHKaMmu. Jls npeaoxpaHeHus OT neperpesa
MMeEeTCsl cucTeMa BO3AYLIHOro oxjaxiaeHus. Cucrema moBopoTa
JIOTKOB COCTOMUT M3 3JIEKTPOJBUTATENs C PEAYKTOPOM, IOBOpAUU-
BAaIOILETr0 JIOTKU, ABYX KOHTaKTOPOB, peje BPEMEHU U ABYX KO-
HEYHBIX BBIKJIOUYaTesel. JIOTKM ¢ sHlaMu MOBOPAYUBAKOTCS YEPE3
KaX7ble 2 4 10 CUTHay pese BpeMeHU. JIOTKH pacroioKeHBI ¢
ykiioHoMm B 45°. TloBopot ocymectBisercs Ha 90°,B pe3ynbTare
OHM OKa3bIBAIOTCS MOBEPHYTHIMU Ha 45° yKe B IPYTYIO CTOPOHY.
VYTi1bl HOBOPOTA JIOTKOB ONPEIEINISIETCS MON0KEHUEM KOHIIEBBIX
nepexiouareneii. [locne ouepenHoro curnana peie BpeMeHH
BKJIIOUAET OJIMH U3 KOHTAaKTOPOB, U Baj AJIEKTPOJBUIraTellsl, Bpa-
asiCh 10 YAaCOBOM CTPEJIKE, HAYMHAET MOBOPOT JIOTKOB, KOTOPHIi
JUIUTCS 10 COIPUKOCHOBEHHUS YIOpa MOBOPAYMBAEMOr0 Baja C OJ1-
HUM U3 KOHEUYHBIX BbIKIto4areneil. [lpu pa3zMbikaHuU KOHEYHOTO
BBIKJIFOYATENS JIEKTPOIBUraTelb OTKIIOYaeTcs ot cetu. OnHo-
BPEMEHHO BKJIIOUAETCS JPYTrOil KOHEUHbIN BBIKIIOYATENb, U YEPE3
2 4, KOrJa pejie BpEMEHU CHOBA 3aMbIKAET 1IETlb, BaJl 3JIEKTPOBU-
raTessi, Bpalasch MPOTHB YaCOBOW CTPENKH, TOBOPAYMBAET JIOTKU
B IIPOTUBOIMOJIOKHYIO CTOPOHY.

C noMmo1Ipl0 KHOMIOYHBIX KOHTAKTOB CHCTEMa MOBOPOTA JIOT-
KOB MOXKET OBITh IEpEeBEJCHAa C aBTOMATHUECKOI'O yIpaBJIEHHUS OT
KOHTAKTOB peJie BpEMEHU Ha PyYHOE.

Cucrema peryianpoBaHUsl TEMIIEpATypbl BO3AyXa B UHKyOaTo-
pe (pucyHnok 13.20, a) npeaHa3Ha4yeHa Ui aBTOMaTHYECKOI o MoJI-
JepKUBaHUSL TeMIiepaTypbl Bozayxa ¢ TouHocTeio £0,1 °C. Ona
COCTOUT W3 HArpeBaTeNbHbIX 3JIeMeHTOB /H u 2H, KOHTaKTOpOB
IK, 2K, OK, 4K, >neKTpOMarHuTHBIX 3aTBOPOB BO3AYIIHBIX KJla-
naHoB [OK, 20K, 30K, natuyukoB TeMIiepaTypbl, KOHTAaKTHOTO
tepmometpa I/ TK u maHoMeTpuuyeckoro tepmomerpa (pene) 17M,
MPOMEXYTOUHbIX pene [ PITu 2PII.
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Pucynok 13.20 — Cxema aBTOMaTHYIECKOTO PETryJINpOBaHUS B HHKyOaTope:

a — TeMIIepaTypbl; O — BIAKHOCTH BO3LyXa

[IpyHIMn OEHCTBUS CHCTEMBI COCTOUT B cienyromeM. llpu
HarpeBaHuu Bozayxa Beime 37,5 °C konTtakT Tepmomerpa [7TK
BKJIIOYAET KaTywky [P/, mocieqHsas CBOMM pa3MbIKAOIIUM KOH-
TaKTOM OTKJIIOYAeT KaTymKu KoHTakTopoB /K u 2K. I'maBHbIE
KoHTakTel /K m 2K, pa3MblKasch, OTKJIIOYAIOT HarpeBaTeIbHbIC
anemenTsl /H u 2H. Ecan Bo3ayX NMpOJOJIKAaeT HarpeBaThCs, TO
pu Temneparype 37,7 °C 3amMblkaeTcss KOHTAKT MaHOMETPHYECKO-
ro repmomMerpa / TM u snekTpoMarHuTHeIMU 3aTBopamu [ IK-30K
OTKPBIBAIOTCSl BO3AYLIHBIE KJIANlaHbl HAJ BEHTWIATOPAMH, IOJA-
IOLMMU XOJIOJIHBIM BO3AyX M3 MOMeUIeHHus B MHKyOaTop. Benrtu-
JSIMS M OXJIQKICHUE UHKYOaTopa CTaHOBSITCS MHTEHCUBHEE.

Ecnu moBblieHre TeMiepaTtypbl BO3/iyXa BCE Ke MPOIoDKa-
erca u pocturaer 37,9 °C (aBapuiiHOE€ COCTOSIHUE), TO IO CUTHATY
TepMoMeTpa | moAKiItoYaeTcss mpomMexyTouHoe pene 2PI1, snek-
TPO3BOHOK I10/Ia€T 3BYKOBOI CUTHAJI.

PerynupoBanue BiaXHOCTH BO3JyXa B MHKyOaTope MpHUHIIM-
MUAIbHO HE OTJIMYAETCSl OT PEryJUpOBaHUs TeMieparypbl. Bos-
NEHCTBHUS HAa OTKJIIOYEHHUS JIEKTPOABHUTATENs YBIAXKHUTENS (pH-
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cyHok 13.20, 6) monaroTcsi OT BJIAKHOTO KOHTAKTHOTO WJIM MaHO-
METPUYECKOTO TepMoMeTpa. BiaxxHOCTh BO3Ayxa NpU HATUYUHU
COOTBETCTBYIOIIMX KOHTAaKTOB BJIA)KHOTO KOHTAaKTHOI'O M MAaHO-
MeTrpuueckoro repmomeTpoB 2TK u 2TM moxer ObiTh paBHa 54 %
npu 29 °C, 68-70 % npu 32 °C.

Pa3paboran psii monynpoBOJHUKOBBIX U3MEPUTENBHBIX IPH-
O0pOB, KOTOPOE MOTYT OBITh UCTIOIB30BAHBI JJIsl KOHTPOJIS U PETy-
JUPOBaHUs peXkrMa paboThl HHKyOaTtopa. OHu 6osee y100HbI, YeM
cTekJisiHHbIe. Takumu npubOopamMu — MOJYHPOBOAHUKOBBIMU TEP-
MOYYBCTBUTENbHBIMU comnpoTuBieHusIMU [ITC — MOXKHO KOHTpO-
JUPOBATh J1a’K€ CKOPOCTh JIBIXKEHMS BO3JyXa M KPaTHOCTH BO3IY-
xoobmeHa. Illupoxo m3BectHo nmpumenenue [ITC ans xoHtpons
TEMIIEPaTypbl, TAK KaK C UK3MEHEHHEM €€ U3MEHSIETCS UX DJIEKTPH-
YecKoe compoTuBiieHue. Ecnu npu HEKOTOPOM MOCTOSSHHOM TeM-
neparype okpyxkatoueil cpensl IITC yBnaxHuTh, TO BEIUYMHA
COMPOTHUBIIEHUSI OYyJEeT 3aBUCETh OT OTHOCHUTEIHHOW BIIAXXKHOCTHU
BO31yXa. TO CBOMCTBO UCHOJB3YETCS ISl UBMEPEHUS BIAKHOCTH.
Ecnu IITC HarpeBatoT 0OMOTKOIA, 110 KOTOPOIl MPOMYCKAIOT TOK, a
3aTeM O00ayBalOT BO3AYyXOM, TO €ro TeMIeparypa IMOHWXKAeTcs,
MpUYeM TeM OO0JIbIlle, YeM BBIIIE CKOPOCTh IBMKEHUS BO3TyXa WIH
rasza. OTO CBOMCTBO MOYKHO HCIOJIb30BaTh JJISl 3aMe€pa CKOPOCTH
BO3/IYIIHOTO MTOTOKA MPH BEHTUISILIMU U KPATHOCTH BO3/IyX000OMEHa.

ABTOMATH3AllUsl YNPaBJIeHUs] MUKPOKJIMMATOM B NTHIIE-
BOJYECKHX MoMeuleHUsIX. TexHoornyeckue OCHOBBI peryJiu-
POBaHMS MUKPOKJIMMATA B NTHYHUKAX. [[pobiema ynpasienus
MHUKPOKJIUMATOM B NTHULEBOJCTBE BEChbMaA CXOJHA C aHAJIOTUYHOU
npo0eMoil B ®UBOTHOBOACTBE. OTHAKO B MTHIIEBOJICTBE UMEIOT-
Cs HEKOTOphle crenuduueckue OCOOEHHOCTU PperyIHpOBaHUS
YCJIOBHUH Cpefbl, B YACTHOCTH TPHU BBIPANIMBAHUUA MOJIOJHSKA U
uHKyOamu stui. MOOJHSAK NTHII, OCOOEHHO B paHHEM BO3pacte,
HYJ/TaeTCsl B OCOOBIX YCIOBUSX coJiepkaHus. Temmneparypa B 30HeE
oOuTaHUS MOJIOJHSKA CHAayanda JOJDKHA TOJJIEP)KUBAThCA Ha
ypoBHe 34-35 °C ¥ MOCTENEHHO, [0 MEpEe B3POCICHUS NTHILI, CHU-
xatbest 10 20-22 °C. OcobOble TpeOOBaHUS MPEIBSIBISIIOT TAKKE K
BJIQXKHOCTH BO3/yXa.
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[Ipu coxepxaHUM MOJOTHSKA OHA JIOJDKHA OBITH HECKOJIBKO
BBIIIIE, YEM JIJISl B3POCIIOTO MOT0JIOBbS, a KojeOaHusl ee orpaHuye-
HbI Tipenenamu +2,5 %. BosnymHas cpena NTHYHUKOB UHTEHCHUB-
HO 3arps3HSAETCS, U IEPEPHIBbI B BEHTHIALIUNA OYEHb CKOPO MPHUBO-
JST K TUOCIH MITHUI], TIOOTOMY K €€ HaJE)KHOCTH MPEIBSIBIISIIOT 0CO-
Oble TpeOOBaHMS.

Jlerom, xorga oborpeB He TpeOyercsi, BO3LyX00OMEH B MTHY-
HUKAaX PEryJupyloT B (YHKIHHM TeMIleparypbl. PanuoHanmbHBIM
peKMM BEHTWISIIIMM NTHYHUKOB TOKa3aH Ha rpaduke (pucy-
Hok 13.21). Ha yuactke OA mnpu TeMmriepaType HUXKE JOIYCTUMOMN
MUHUMATBHON Omin BO3MyX000MeH yMeHbInaioT 10 LO2, uckito-
YarolIero KuciopoaHoe rojoganue. Ha ydactke 4B (Mexay Mu-
HUMaJIBHOH ¥ HOMHHAJIBHON TeMIlepaTypoi) BO3IyX00OMEeH yBe-
nnuuBaoT 10 HomMuHaineHOro LCO2. Ha yuactke BC HOMHMHAJIb-
HOMl Temmeparypsl JIOn coxpaHseTcs HOMHHANbHAS BEHTHIISLIMS.
[Ipu mnoBbIIEHUH TEMIEpPaTypsl CBEPX HOMHUHAIBHOW  (yua-
ctok CD) BEeHTWIALMS MPOMOPIMOHANBHO €l YBEITUYHBACTCS [0
MaKCcuMyMa.

L w3 k=u)

4

ax

'y
0, ; .
Lo, ' 1 0,°C
2 } »
mig 10, | M0p V5
2 max
0 A B C D

Pucynox 13.21 — I'paduk peryampoBaHus BEHTIISAINH B ITHYHAKE
ABTOMaTI/I3aHI/I${ YHOpaBJICHUA BCHTI/IHHHHCﬁ ITUYHUKOB. I[J'IH

peryiIupoBaHusl BO3yX0OOMeHa B NTHYHHUKAX HCIOJIb3YIOT CTaH-
uun ynpasnenus [TAII-5701 1 MK-BAY3, ananornunsie npume-
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HSEMBIM B XMBOTHOBOACTBE. OHAKO JUIsl NTUYHUKOB KOMILIEKC
«Knumar-47M» moCTaBisilOT ¢ YCTpPOMCTBOM ympaBieHus «Kiu-
MaTtuka-1». Ilo mpuHuIuny IEHCTBUS 3TO YCTPOMCTBO CXOJHO C
MK-BAY3, HO ero ¢yHKIHMOHAJIbHBIC XapaKTCPUCTHUKH 3HAYU-
TEJBHO IINPE.

Haubonee cyuiecTBeHHbIE OTJIMYHS CJEIyIOIIME: BBEICHO
py4YHOE yIpaBJIEHUE; IPETyCMOTPEHA BO3MOXHOCTb YCTAHOBKU
YeThIPEeX JaTUYMKOB TeMIIepaTyphl, 00ECTIEYMBAIOLIUX BbIIa4y HH-
¢dopmanmu 00 ycpeHEHHON TeMIiepaTrype npu nepeHoce Temiepa-
TYpPHBIX MOJIEH; MPEAYCMOTPEH YETBIPEXIIOIIOCHBIN IEPEKIII0Ya-
TeNb JJISi YCTAaHOBOK TEMIIEPATyphbl, BBEICHBI HOBBIC (YHKIUU
CUTHanM3aluu «ABapuitHoe oTkitodeHue» u «CpalaThiBaHUE 3a-
LTUTHD.

Ha pucynke 13.22 npencraBiieHa NpUHLMIHAIBHAS 3JIEKTPHU-
yeckas cxema ycrtpoictBa «Kimmaruka-1». YerpolictBo mnpen-
CTaBJIIET COOOW TUPUCTOPHBINA PEryisTop ¢ HU(pPOBOii crcTeMOit
yIpaBlieHUs, 00eCleYnBaIOLICH IaBHOE MU3MEHEHUE BBIXOJAHOIO
HaIpsKEHUs B 3aBUCUMOCTHU OT TEMIIEPATYpPbl BO3yXa B MOMELIE-
Huu. CurHan ymnpaeieHHs (OPMHPYETCS CHCTEMOW peryimpoBa-
HUs, OJIOK-cXeMa KOTOpOH MoKazaHa Ha pucyHke 13.23.

CurHan pazbanaHca BbIpa0aTHIBACTCS U3MEPUTEITBHBIM MO-
CTOM, B IIJIEYH KOTOPOTO BKJIIOYEH JAaTUUK 3, TepMomnpeoOpa3oBa-
tenb 111, pesuctop R u nepekiitoyaTelb // N3MEpUTENbHBIX MPeoo-
pazoBateneil. CUTHaz, yCUIEHHBINA B ycuiuTene ¥/, cyMMHupyeTcs
C CUTHAJIOM 3aJiaHusl 0a3oBoro HampspkeHus: U Ha BXOJle yCUIINTE-
s V2. Curnan UB onpenensieT ypoBEHb BBIXOHOTO HAIPSKEHUS
pu cOaTaHCHUPOBAHHOM H3MEPHUTEIBHOM MOCTE, T. €. IIPU TEMIIe-
paType, COOTBETCTBYIOLIEH 3alaHHOM.

Henunelinpiii anmement /[l orpaHuduBaeT Ha TpeOyemMoM
YPOBHE, 3a/laBa€MOM pE3UCTOPOM R/, MMHMMAJIBHOE 3HAUEHUE
BBIXOJHOT'O HAIpsDKEHUS, KOTOPOE COOTBETCTBYET MUHUMAIbHOMN
4acTOTE BpalCHHsI BEHTUIISITOPOB.
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Pucynok 13.22 — [IpuHumnuanbsHasi cxema yCTpOHCTBa yIpaBICHUS
«Kmmmatuka-1»

B pexume pydHOro ynpaBiIeHHS BBIXOJHOE HaIPsHKEHHE
YCTaHABJIMBAIOT MEPEMEHHBIM pe3ucTopoM R2. BeIX0AHON curHan
CHCTEMBbl PeryJMpOBaHUs IMOJACTCS Ha BXOJ LU(GPOBONH CHCTEMBI
UMITyJIbCHO-(a3oBoro ymnpasienus tupucropamu (CUDY), nme-
foulei Tpu kanana: //, B, C cOOTBETCTBEHHO 4uCIy (a3 MuTarole-
ro HanpspkeHus (pucyHok 13.23).

CwMmbica MeToa (ha30BOro yIpaBlIeHHs 3akitoyaercs B obec-
MEYCHUH PEryIUPYyEeMOi 3a1epKKU BO BpEMEHU MOMEHTA BKJIIOUE-
HUS THPUCTOpA IO OTHOLIEHUID K MOMEHTY €ro €CTECTBEHHOI'O
BBIKJIIOUEHHs. MeTol peanu3yeTcsl 3a CUeT OpraHU3alul peryJsiu-
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pyemoro cinsura ¢a3 Mex1y aHOAHBIM HanpsbkeHueMm U, u Hamps-
xeHueM U, IoaaBacMbIM Ha YIPABIIOIINAN 3JIEKTPOJ TUPUCTOPA.
[Tpu sTom ynpasmsromuii curaan U, 10mkeH UMeTh (popMy uM-
IyJIbCa C KPYThIM IE€PETHUM (PPOHTOM.
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Pucynox 13.23 — Cxema (popMUpOBaHHs CUI'HAJIA YIPABICHHS

OcHoBHble 31eMeHThl CUDY — aHanoro-uMIyJibCHbIN npeoo-
pa3oBaTellb, CUYETYMKHU, TE€HEPATOP: YACTOThI 3alOIHEHUS] UMITYJIb-
COB M YCHIUTEIU-PACIPENCIUTENIN HMIIYJIbCOB.  AHaNOro-
HMMITYJIbCHBIM TMpeoOpa3oBaTenb MpeAcTaBIseT coO0M reHeparop,
BbIpa0aTHIBAIONINI  [TOCIEI0BATEILHOCTh HUMITYJIBCOB, TMEPHOJ
CJIEJOBaHMSI KOTOPBIX COOTBETCTBYET BEJIMYMHE CUTHAJIA YIIPaBIIe-
Hus (pucyHok 13.24). Uncno uMmmynbcoB MOACYUTHIBAETCS, HAYU-
Has C MOMEHTA, KOIJla HalpsDKeHWE CUHXPOHM3ALUHU HPOXOAUT
4epes Hyllb.

[Ipu uncne ummnynbcoB, paBHOM 80, UX CUET MpeKpaIaeTcs 10
MOMEHTA, KOI'/Ia HallpsHKEHWE CUHXPOHU3allUU CHOBA CTAHET PaB-
HbIM HYJIO, a YCWIHTEIH-PACHpPEIENIUTENN BbIpabOTAIOT TpHU
CIBUHYTHIX 1O (haze (Ha yrona 180°) mpsAMOYTONBbHBIX YIPABIISAIO-
X uMmiynbca. Kaxaplil u3 3TUX MMIYJIbCOB MOAYJIHMpYETCs Ya-
CTOTOH, BbIpabaThIBa€MOii CIIEUAILHBIM [€HEPaTOpOM, U MPHOO-
peTaeT BHUJ, NMOKa3aHHBIA HAa PUCYHKE, a 3aTeM IOCTYyMaeT K yCH-
JTUTENSIM, (OPMHUPYIOIUM  YIPABJISIOMINE HMMITYJIbChI, KOTOpBIE
BKJIIOYAIOT COOTBETCTBYIOIINE IIApbl THPUCTOPOB B CHIIOBOM OJIOKE
ycTpoiicTBa. B cuiioBoii 610K CTaHIIMU yNIpaBlIeHHUs] BXOAAT LIECTh
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TUPUCTOPOB VSI-VS6 aBromarnueckuil BbIKItOuaTenbp QF u 3a-
IIUTHBIE 3JIEMEHTHI: BapUCTOPHI RV, 3aluiaromume THPUCTOPbI OT
nepeHanpskeHui cety; RC-1eny, 3aliuiiarpnme uX oT KOMMyTa-
LIMOHHBIX HAIpPsDKEHU; KoHJaeHcatopbl C4—C6, orpaHUYHUBAIOIINE
CKOPOCTb HapacTaHWs HANpsHKEHUS IPU IOAKIIOUEHUU YCTPOM-
CTBa K IUTaoIel ceTd. B cxeme ycTpoiicTBa npenycMoTpeHa 3a-
mMTa OT 00paTHOrO uepeoBaHus (a3 MUTaAIOUIel CeTH U OPOCKOB
HaNpsKeHUs IUTAHUS. B MOMEHT BKJIIOUEHMsI yCTPONCTBA.
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Pucynoxk 13.24 — Cxema (pa30BOro ymnpaBieHHs THPHCTOPOM

JIsi BKITIOUEHUSI BEHTHJIITOPOB B PEKHUME MAJIBIX YIJIOBBIX
CKOPOCTEH, KOIJla BBIXOJHOE HAIpsSKEHUE YCTPOMCTBA MEHbIIIE
HEOOXOIMMOTO JUIsl TTyCKa JBUTATENs, KPAaTKOBPEMEHHO YBEIUYH-
BAIOT CUTHAJI YIIPABJICHMUS.

ABTOMAaTH3allMs TOCHUSA NTUIbI. TEXHOJOrMYECKH Mpo-
IIecC MOCHUS CEIbCKOXO3IMCTBEHHOM IITHIIBI MMEET CBOM CIICIIH-
(uueckre 0COOEHHOCTH, 00YCIIOBICHHBIE, C OJHOM CTOPOHBI, OCO-
OCHHOCTSIMHU OpraHU3Ma MTHUIIBI, a C IPYToi — KOHCTPYKIKEH 000-
pyJIOBaHHS.

KoHcTpykius MOMIOK OTIUYaeTCsi OOJIBIIUM Pa3HOOOpa3HeM.
B ux gucne xeno0KoBbIe TPOTOYHBIE U HEMIPOTOYHBIC, YAIIICUHBIE
U T. 1. Baxueiimas ux xapaktepuctuka — KOd((UIUEHT UCTIOIb-
30BaHus BOJbI, m3MeHsomuiics ot 20 1o 90 %. Jlyummmu B 3TOM
CMBICJIE SIBIIIFOTCS JKETOOKOBBIC MOWIIKH MOCTOSHHOTO YPOBHSI U
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KalleJbHbIe aBTOIIOMIIKH, MUTAaeMble Yepe3 pasesIuTeNIbHBIN 0aK ¢
aBTOMAaTHYECKUM IOJIEPKAHUEM YPOBHSI.

['pymnmoBsle yalieyHble U HEPOTOUYHBIC JKETOOKOBBIE MOMIKU
IIPUMEHSIOTCS IIPU COJACPKAHUU NTHIIBI HAa MOACTUIIKE, HaceCTax U
B KJIETOYHBIX Oarapesx TOPHU30HTAIBHOTO THUMA. OTH TOWJIKH
OCHAILEHbl BCTPOEHHBIM PEryJIiTOPOM YPOBHSA BOJbI MPSMOTO
JENCTBUS — MOIUIABKOBBIMU WJIM MOJIPYKUHEHHBIMU KJIallaHAMU.
B nensx 3KoHOMHHU BOJIbI CUCTEMBI ITOCHHUS BKIIKOYAIOTCS aBTOMa-
TUYECKH TOJIBKO Ha BPEMSI CBETOBOT'O JIHS.

W3BecTHO yCTpONCTBO Ul NMOEHUS NTHIBI, BKIIOYAIOIIEe Ya-
LI€YHbIE NOWJIKH, IMOCJIEI0BATEIbHO COOOIIAIOLINECST MEXAY CO-
0011 3aMKHYTOH TpyOONpPOBOAHON MarucTpaiblo, COEIUHEHHOH ¢
€MKOCTbIO /17151 BOJIbl, CHA0KEHHOM OIJIABKOBBIM KJIAllaHOM.

Jis nmojep:kaHue OJUHAKOBOTO YPOBHS BOJBI BO BCEX 4Ya-
MICYHBIX MMOWJIKaX pa3pad0TaHO YCTPOWCTBO, KOTOPOE CHA0KEHO
CPEACTBOM [yl HarHeTaHus BOJbl B OTIAJEHHBIE OT €MKOCTHU
Y4acTKM TPYOONpPOBOJHOM MarucTpaiu, BBINOJIHEHHBIM B BUJE
PacIioyIoKEHHOI0 B MOCIIEIHEH KaHaTa U COEIMHEHHOTO C HUM I10-
BOPOTHOTO OapabaHa, pacroioXKeHHOTO B eMKOCTH HHKE IOTLIaB-
KOBOT'O KJIallaHa U MMEIOIIEr0 MEXaHU3M IIPUBOJA.

Ha pucynke 13.25 cxematndHo M300pakeHO YCTPOWCTBO ISt
MIOCHMSI NTULBL. YCTPOMCTBO ISl MOEHUS NTHULBI COAEPKHUT Ya-
II€YHbIe MOWJIKH [, MOCIEA0BATEIBHO COOOIIAIONINECS MEXKIY CO-
00l mocpesncTBOM 3aMKHYTOW TpyOONpOBOAHOM Maructpanu 2,
COCIMHEHHON ¢ €MKOCThIO 3 IS BOJBI, CHAO>KSHHOU ITOIIaBKO-
BBIM KJIaITaHOM 4. YCTpOWCTBO MMEET CPEICTBO I HarHeTaHUs
BOJIbl B OT/IAJIEHHBIE OT EMKOCTH YYacTKH TPYOOIPOBOJHOW Maru-
CTpaJid 2, BBINOJIHEHHOE B BHUJE PACIOJI0XKEHHOTO0 B TPyOOmpo-
BOJHON MarucTpaiu 2, KaHaTa 5 U COEIUHEHHOTO C HUM MTOBOPOT-
Horo 6apabaHa 6, pacroyIOKEHHOTO B eMKOCTH 3 HUXKe TOIUIaBKO-
Boro kiamnana 4. [ToBopotHblil 6apabaH 6 uMeeT MeXxaHu3M 7 MpH-
Boaa. Kanar 5 ycraHoBiieH Ha HampaBisirolmux poiukax 8. Och
BpalleHus 6apabaHa 6 MOXKeT ObITh PacroJIOKeHa MO Pa3IMYHbI-
MU yTIJ1aMH K TOPU30HTY.
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Pucynok 13.25 — YerpoHcTBO 1Sl MOEHUS! ITULBL:

a — BUJ B IJ1aHe; 0 — BUJ COOKY;
| — gammeyHas rmomnka; 2 — TpyOONpPOBOHAS MAarUCTPalb; 3 — eMKOCTb;
4 — MOTIaBKOBBIM KIIANIaH; 5 — KaHAT; 6 — IIOBOPOTHBIH OapabaH; 7 — MeXaHU3M
NpUBOJIA; § — HANIPABIIAIOIINE POJIMKU

VYerpoiictBo pabotaet ciemyromuM obpazoM. Boma u3 emko-
CTH 3 1O TpYOOIPOBOAHON MarucTpaau 2 MocTynaeT B YalleyHble
nowiku /. [Ipu Bpamenun 6apabana 6 kaHaT 5 repeMernaeTcs 1mno
TpyOONPOBOJHON MarucTpaiu 2, HarHeTas BOJY B OTJAJICHHbIE OT
eMKOCTH 3 vamieyHble TouJKu 1, oOecredynBasi TeM caMbIM TOJ-
JIEp’KaHUE B HUX OJJUHAKOBOTO YPOBHS.

ABTOMATH3allUsl HATPEBATEIbHBIX YCTAHOBOK. /111 Harpe-
Ba BO3/lyXa M OTOIUICHHUS IMOMELICHUH Ha (epmMax HCIOIb3YIOT
TEIJIOreHEepaToOphl, 3JEKTpOKalopudeprl, a TakkKe YyCTpoWcTBa
MECTHOT'0 000TpeBa MOJIOIHAKA )KUBOTHBIX U LIBIILJIAT.
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Tennocenepamop muna TI" mpeacTaBiseT coOOW Ta30BO3IYIII-
HBIM TErI000MEHHUK, padoTaromUi Ha >KUIKOM TOIUIMBE (PHUCY-
HOK 13.26). [Ins pacnbUIeHUS U C)KUTAHUS JKUJIKOTO TOTUIMBA MPHU-
MEHSI0T (OpPCYyHKY 4, K KOTOPOM TOIJIMBO MOJAETCS TOIUIMBHBIM
HIECTEPEHHBIM HACOCOM 7 M3 €MKOCTHU 8§, a BO3JIyX — PaJua]IbHbIM
BEHTHUJIATOPOM 3.

] 9

Pucynok 13.26 — TexHonorndeckasi ¥ NpUHUUIHAIBHAS JIEKTPUUECKAs CXEMBI
YIpaBIeHHUS TEINIOTEHEPATOPOM:
1 — xamo3n; 2, 3 — BeHTWIATOPEL, 4 — POpcyHKa; 5 — KaMepa CTOpaHHUs;
6 — peryIupIOIni KiamnaH; 7 — Hacoc; 8 — TOTUTMBHBIN 0ak; 9 — pelyKIIMOHHBII
kiamaH; 10 — BeIIycKkHas Tpy6a

Temnonpon3BoAUTENBPHOCTD TOPENIKU ONPEIENSIETCS HACTPOU-
KOW pEeIyKIMOHHOTO KJamaHa P, Moaaep>KUBAIOUIEro JaBJICHUE
ToruBa nepen (opcynkoi B auamazone 0,6—1,2 Mlla. [lonauy
BO3/lyXa yCTAHABJIMBAIOT, [IOBOpAuMBas CIEUAIbHOE KOJbLIO, Ie-
pEKpbIBalOIllee CEYEHHUE BCACBIBAIOLIET0 MaTpyOKa BEHTUIATOpA
ropenkd. ONTUMaIbHBIA pEXHUM TOpPEHHUs MOAOUPAIOT MO IBETY
ra3oB, BBIXOAIUX U3 TPpyOsI /0.

daxen Topenku BOCILIaMEHSETCs] UCKPOM OoT TpaHchopMaTopa
3aKUTaHUSI U KOHTPOJIMPYETCS CIIELMAIbHBIM JaT4ukoM. [Ipomyk-
Thl CrOpaHUsl HArpeBalOT BEHTUJISIIMOHHBIN BO3MyX, MOJaBaeMbli
OCHOBHBIM BEHTWJISATOPOM 2 B KOJIMYECTBE, 3aBHUCSIIEM OT I10JIO-
YKEHUS KaT03U /.
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TemnepaTypa B OTamiuBaeMoOM MOMELIEHUH KOHTPOJIUPYETCS
JBYXIO3ULMOHHBIM peryisaTopoM. IIpu ee MOHM)KEHUH BKIIIOYAET-
Csl BEHTUJISATOP ropesiku U mnociie 24-30 ¢ BEeHTWISIIMKU B Kamepy
cropaHust 5 1mojaeTcs TOIUIMBO M BKIIIOYAETCS 3akuranue. BenTtu-
JATOp 2 BKJIFOYAETCS IPHU MPOrpEBE KaMepbl cropaHus Bbliie 38-
40 °C. IIpu NOBBIIEHUH TEMIIEPATYPHI B OTAINIMBAEMOM IOMEIIIE-
HUU TOpEJIKa OTKJIKYAETCs, @ OCHOBHOM BEHTUJISITOP MPOAOIIKAET
paboTath, OKa TeMIepaTypa KaMepbl CrOPaHUs HE MOHU3UTCS 110
38-40 °C. Ilpu noracanuu (akena u neperpeBe KaMepbl CropaHus
110/1a4a TOIUIMBA MPEKPalaeTcs CIeLUalbHOM 3alUTOM.

Onexmpoxanopugepnas ycmanoska muna CO®OIL] oobenuns-
eT B ce0e AIIeKTPUUECKUI KaJopudep U paaraabHBI BEHTHIISATOP.
B 3aBucumocTH OT TUnopa3Mepa yCTaHOBKHM MOIIHOCTb €€ Haxo-
nuTcs B auanaszone 23,6-97,5 kBT, a momaya Bo3yxa COCTAaBIISIET
2,5-5,0 TBIC. M3/T.

Bce TOH#BI (MomHOCTh Kakgoro 2,5 kBT) pa3Outsl Ha Tpu
CEeKIMM, NepBasi U BTOpas U3 KOTOPBIX YHPABISAIOTCS MO3UIHOH-
HBIM peryisitopoM AI, a Tperbsd — peryasaropoM A2 (pUCYHOK
13.27).

CxeMa aBTOMATMUYECKOTO YIpaBlieHUs KajopudepHou ycTa-
HOBKOH MO3BOJISIET YIPABJIATH TEMIEPATYPOH BO3AyXa B IOMEIIIE-
HUU KaK BpPY4YHYIO, TaK U aBTOMaTU4yecKu. Pexxum palboThl 3iek-
Tpokajopudepa U €ro TEIIONPOU3BOAUTEIBHOCTh 3a/lal0T C IO-
MOIIIBIO Tiepekiodarens SA Ha 1/3, 2/3 v OJIHYI0 YCTaHOBJICHHYIO
MOIIHOCTG P.

Ecnu tremneparypa B moMeIIeHUH HUKE HOPMBI, TO TIPH Iepe-
KkioueHun SA B nonoxenue 4 tepmopene SK BKIHOYAET MarHUT-
HbIN nyckarenb KM4 snextpoasurarens M BEHTUIATOPA U 4epes
KOHTAaKTbl TEPMOpEJIE HAINPSHKEHHE IOJAETCSl B CXEMY YIIPaBlle-
Hus. [Ipu 3TOM depe3 3aMKHYThIE KOHTAKThI TepMoperyisitopa A/
BKJIIOYAeTCsl ceKlus / anekTpoHarpesareneil. Ecim temmeparypa
TEIJIOHOCHUTENS (TIOOTPEBAEMOro BO3AyXa) HE JOCTHTaeT 3ajaH-
HOT'O 3HAYE€HMsI, TO TEPMOPETYIATOPbI A/ U A2 mOOYEepeHO BKIIIO-
YalOT MarHUTHBIMU nyckaTensmu KM2 n KM 3.
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Pucynok 13.27 — IIpuHnmunuanbHas 3JeKTpUYecKas cxemMa yIpaBIeHus
anektpokaiopupeproit ycranokoi tumna COOILL:3 cexunu
aNieKTpoKanopudepa

Vemanosku onsi 0602pesa MONOOHAKA HCUBOMHBIX U NMUYbL
o0ecreynBarOT HOPMATHBHBIC MTApaMEeTPhl MUKPOKJIMMATA 33 CUET
UCITIOJIB30BAHUSI PA3HOTO POJia DJIEKTPOHATrPEBATENBHBIX YCTAHO-
BOK, MHOT/Ia B KOMOWHAITUYU C YCTPOMCTBaMHU MH(PpaKpacHOTO 000-
rpeBa. Oco00 3(pPeKTUBHO HCIONH30BAHHE TAKHX YCTAaHOBOK B
30HE pa3MeIeHHsI TOPOCAT-COCYHOB.

YcranoBka DUC-11-U1 «Kombu» cocroutr u3z 30 snexTpo-
000rpeBaTeIbHBIX YCTPOUCTB, KaXI0€ M3 KOTOPHIX BKIIIOYACT B
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cebs ayeKkTpooborpeBarenbHy0 manenb (MomHocThio 0,25 kBT)
HaMoJILHOTO 00orpeBa U UH(PpaKpacHbId 00OrpeBaTeNb THUIIA
«Hpucy (momrHOoCcThIO 0,12 KBT) 17151 060TpeBa mopocsT CBEpPXy.

Pexxum pabotel yctaHoBkHM (P — py4HOM, A — aBTOMaThye-
ckuil) 3amator tymobnepamu SA/ u SA2 (pucynok 13.28). B pyu-
HOM peXHUMe 0OorpeBaTeNy BKIoUYaroT kHonmkaMu SB3 u SBS ue-
pe3 marHuTHbIe nyckatenu KMI u KM2. B aBTomMaTHuecKoM pe-
KUME 3TH K€ IMyCKaTeIu BKIIYAIOTCS (OTKIIIOYAIOTCA) MO0 KOMaH-
JI€ TO3ULMOHHBIX TEPMOPETYISITOPOB A/ U A2, KOTOpblE KOHTPO-
JUPYIOT TeMIepaTypy Ha MOBEPXHOCTH maHenu (A7) u BOCIIpUHU-
MaoT TeroBo motok MK-obOmyuarens (42). Ilpum stom o06a
HarpeBatenst padOTalT HE3aBUCMMO OJMH OT Apyroro. TokoBoe
pene K/ OTKIIIOYAeT YCTaHOBKY KOHTakTamMu K/ mpu HapyLIeHUU
W3OJISIHH.
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Pucynok 13.28 — [IpuHIMnuansHas 30eKTpUUecKas cXema yIpaBlIeHHs I
oborpeBa MOJIOTHSIKA JKUBOTHBIX
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ABTOMaTH3alMsl KOPMJIEHMSI NTHIbI. ABTOMaTU3alUs
KOpPMJIEHHs NTHUIBI 3aBUCUT OT €€ BMJa, BO3pacTa, crocobda co-
JIEp’KaHUsl U CBOMCTB KOPMa, NPEXJE BCErO OT €ro BIJIAXKHOCTH.
IIpu rpymnmoBoM crocobe coiepkaHusi NPOTYKTHUBHON INTHIIBI
MPUMEHSAIOT T'PYINIOBOE (CTaAHOE) KOPMJICHUE, PErIaMeHT KOTO-
POro yCTaHaBIMBAKOT UCXO/S U3 300TEXHUYECKUX TPEOOBaHUM.

OxoHYaHME HMKJIa pa3/layd KOpMa MOXHO OIpPENEIUTb IO
BO3BpaTy KOpMa B OyHKep-103aTop 100 IO 3alO0JIHEHUIO MOCIe/-
HEW B KOHTYpe KOpMOpa3AaTdyvKka KOPMYIIKM. MHOIOYHCIICHHBIE
KOHCTPYKIIMU DPAa3/aTYUKOB KOPMa MOTYT OBbITh KJIACCHU(PHUIIMPO-
BaHHbl KakK CTallMOHApHbIE W MOOWJIbHBIE, IPUYEM IIOCIEAHUE
BCTPEYAIOTCS CETOAHS TOCTATOYHO PEIKO.

B npoMBINIIEHHOM NTHULIEBOACTBE HUCHOJB3YETCSl HCKIIIOYU-
TEJIbHO TI'PYNIIOBOE€ KOPMIIEHHE C MOMOIIBIO KEJTOOKOBBIX U OyH-
KEpHBIX KOPMYILIEK, IPUYEM U3MEPEHHE KOJIMYecTBa KopMma 0a3u-
pyercs Ha W3MEHEHUU NIPOIODKMTEIBHOCTU €ro pas3fadd, 4To
BO3MO>KHO TOJIBKO B TOM CIIy4yae, €CJIU MOTOK KOpMa MOCTOSIHEH.

JIMHUS KOPMJICHHUS NTHUIIBI C KOMIUIEKTOM 000pYA0BaHUs THIIA
BKM Bkitouaer B cebst Oynkep / (pucyHok 13.29, a) ceimyuux
KOPMOB, MNOIEpeYHbIN TpaHcnopTep 2, OyHKep Oarapeu, JTUHHIO
KOpPMYLIEK 3 ¢ IPOAOIbHBIM TPAHCIIOPTEPOM.

ByHkep cply4nx KOpMOB 3arpykaercs U3 CHELUAIBHOIO 3a-
rpy3urka Ha maccu aBroMoOuns. Ilpu 3ToM OyHKep 3arpy3umka
3aIlOJIHSIETCd KOPMOM 4€pe3 BEPXHME JIFOKH, a ONOPOXKHSIETCS C
MTOMOUIBI0 CUCTEMBI M3 TPEX ILIHEKOB, MOCIEIHUN M3 KOTOPHIX —
BBIFPY’KHOM, UMeeT CIIOCOOHOCTh MOAHUMATBCSI MIIM OIYyCKAThCS B
BEPTUKAIBHON IUIOCKOCTH. YTpaBisieT pabOTOW aBTo3arpy3uvka
BOJIUTEIIb aBTOMOOMIIS.

Kopm u3 GyHkepa / HaKJIOHHBIM TPaHCHOPTEPOM MOJAETCS B
IIPUEMHMK TOPU30HTAJIBHOTO MONEPEYHOr0 TpaHcmoprepa 2, KOTo-
PBIii coCTaBIIET €ro B OyHKEphl KJIIETOUHBIX OaTapel, 3arpyxas ux
nocienoBarenbHo. Korna OyHkep mepBoi OaTaped 3amoiHsSeTcs
JIOBEPXY, KOPM 3aKpPbIBAET BBHIIPY>KHOE OKHO IOMEPEUYHOI0 TPaHC-
nopTepa U HaYMHAET NepeMelniaTbcs K OyHKepy BTOpo# Oarapew,
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3aTeM K TpeTheil u 1. 1. [locne HamonHeHus: mocieaHero OyHkepa
BCS JIMHUS ITOJa4u KOpMa OTKJIIOYaeTCsl.

iy ’
-F; 7
" .\ J
|
] - ]
.-'-\".'.I: 5 /‘-:-5'.::5'.:}:-5'“;:- o
90| 2500
A u N
R
[hﬂf K1 :E & 2
= L"‘_I EEE
B A 58] 35? =y .’fﬂ'.l" ai =
_ G KKT__AKZ  NN3 [I Ll B} 586
b leE] Y A £ SHE
e - HE o0
KV wwT 2 E’E)EE
i LN vz l E :g’nﬂ
SAl xrt . E 3%55
74 UHKTE HIEas
— U ©lza
oy Ersp
[_ f.q;- .:agz»r 533-:' ""‘E""’ aM2 Es.g ge
oA sL i
{ . _-ri" J"--—--l" H
' . D 1R
| §83 J58% & g 2
* Bl 588
i KM = ,E: E
ngz R HLZ ==
. ! B
q SG3:2 B a
' : ' .ajéqf x¥3 E‘ E
9 50852 11) KM22 KViZ é‘E‘ k]
s T“l_\l.—\l—Di
i

]

Pucynok 13.29 — ABroMaTu3anusi KOpMJICHHS NTUIIBL:

a — JIMHUSI KOPMJICHHST; © — cXeMa yIIpaBJIeHHs 3JIEKTPHIECKas;
1 — OyHKep; 2 — mornepeyHslil TpaHcIopTep; 3 — KOpMYIIKa

Ha pucynke 13.29 nokasaHa NpuHIUIHAIBHAS JIEKTpUYECKast
cXema yIpaBJIeHHUs 3arpy3Koil OyHKEpPOB KJIETOYHBIX Oarapeil u
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KOpMOpa3JaTiyuK B OJHOM M3 HUX (CXEME YIpaBJIEHUs KOpMOpas3-
Javer ero Bcex Oarapesx aHaJIOTHYHBI).

B 3aBucumoctu oOT monoxeHus nepekimouarens  SA7
(A wmu P) 3arpy3ka kopMa B OyHKepbl OaTapeii MOXKET OBbITh BBI-
IIOJIHEHA B aBTOMAaTHUYECKOM WJIN PYYHOM pexuMax (B MOCIECTHEM
ciIydae IMyCK OCYIIECTBIIACTCS HaxaTueM KHomku SB2). OTkirode-
HUE BCEX MEXAaHM3MOB JIMHUM 3arpy3KH KOPMOB IIPOUCXOJIUT IpU
pa3MbIKaHUM KOHTAKTOB KOHEYHOr'O BBIKJIOUaTens SO/, ycTaHOB-
JICHHOTO B MTociieiHeM OyHKepe OaTapew.

Komanna Ha BKIIIOUEHHME TPaHCIOPTEPOB KOPMOpa3layu Io-
CTymaeT oT pese BpeMeHu K71 B MOMEHT, ONpeAe/sieMblid TEXHO-
JIOTUYECKUM PETJIAMEHTOM.

Bpemst paboThl TpaHCIIOPTEPOB 3aBUCUT OT HACTPOMKU JAPYro-
ro pesne BpeMeHUu A712, yepe3 pa3MbIKAIOIIME KOHTAKThl KOTOPOTO
IIPOXOJAT KOMaH bl HA aBTOMAaTUYECKUI ITyCK JIBUraTesell KOpMo-
paznauu Bcex Oarapeil. [Ipy BO3MOXHOM OOpBIBE LIETIH KOPMOpa3-
Jaqy Ha JII0OOOM sipyce OJHOM M3 KIJIETOYHBIX OaTtapell pa3MbIKaloT-
Csl KOHTaKThl KOHEUHBIX BbIKItovarenend SQ2:1, SO3:1 nmm SQO4:1,
obecrounBaeTcs myckareab KM2 W JBUTAaTeNbTPaHCIOPTEPOB
KOpMopa3zaun octaHaBiuBaeTcs. OTHOBPEMEHHO 4epe3 KOHTAKTHI
KVI:2w KM2:2 Bxitodaercs katymka pene KV3, a uepe3 KOHTaK-
1ol KV3:1 — pene KV1 u curHanpHas namna /11, ycTaHOBJIEHHAs
B 3ajie oOciaykuBaHUS. B NTHYHMKAX HAIOJIBHOTO COJEp’KaHUs
OTUIBI pa3jlaya KopMa u3 OyHKepa-103aTopa B aBTOKOPMYIIKH
MIPOU3BOJIUTCS KaHATHO-AMCKOBBIM TPAHCIIOPTEPOM IO KOMaHE
oT peinie BpeMeHH. [locieqHsas B KOHType KOpMOpa3iaTuuKa aBTO-
KOpMYLIKa — KOHTpPOJIbHAsA: JaT4yuK SL ypoBHS KopMa B HEW OT-
kiouaeT KM2 npuBoja TpaHCIOPTEPA KOPMOPA3AaTUUKA.
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14 ABTOMATHU3AIUA KOMBUKOPMOBOI'O
ITPOU3BOJACTBA

[ToHOIIEHHOE KOPMJICHHE BO3MOXKHO JIUIIh MPU COATaHCUPO-
BaHHOCTH DPAllMOHOB, KOTOPBIE JIOJKHBI YJOBJIETBOPSTH MOTPEO-
HOCTH >KMBOTHBIX B ITUTATEIbHBIX, MUHEPATHHBIX U OHOJIOTUYECKU
aKTUBHBIX BEILIECTBAaX, a MPOAYKTOB, KOTOPBIE COJEPKaau Obl BCE
HEO0OXOUMBIC JJII OpTaHU3Ma >KUBOTHBIX MMUTATEIILHBIC BEIIECTBA
U B HY>)KHOM COOTHOIIEHHUH, MpakTuyecku HeT. [loaromy kopmuiie-
HUE TAKUMH MPOTYKTaMU HEAIPPEKTHBHO M3-32 M3IIUIIHETO Pacxo-
na xkopmoB. Hampumep, GOJBIIMHCTBO 3€PHOBBIX KYJIbTYpP HMEET
BBICOKOE COJICp)KaHME Kpaxmalia, HO CPaBHUTEIILHO Mayio Oerka.
Uto0bl MOMYyYUTh HEOOXOAMMOE KOJUYECTBO Oenika, Tpelyercs
CKOPMHUTH JKUBOTHBIM OOJIBIIIE 3€PHA, YTO HE TOJILKO BEHET K €ro
nepepacxoay, HO MOKET HapyIIUTh OOMEH BEIECTB, CKa3aThCs Ha
MIPOTYKTHBHOCTH.

Ecnu e k 3epHOBOMY CBHIPBIO I00aBUTH KaKOE-TO KOJIUYECTBO
JPYTOro MPOAYKTa C BEICOKUM COJACPKAHUEM O€JIKa, TO 3Ta CMECh
OKa)keTcss HaMHOTO 3(QeKTUBHEe, TaK Kak OeJIoK W Kpaxmanu Oy-
IyT HaXOJIUTHCS B COOTHOIICHWH, Oojee OIaronpusTHOM IJIs Op-
raHu3Ma *KHUBOTHBIX. Kpome TOro, BO MHOTHX MPOIYKTaX HEIOCTa-
TOYHO, HAIIPUMEP, BUTAMUHOB, COJICH MHKPOIJIEMEHTOB | JIp. 3Has
XapaKTePUCTHKY OTAEIbHBIX MPOIYKTOB, MOXKHO COCTaBUTh CMECh,
B KOTOPOH B OJArOMPUATHOM COOTHOIICHWU OYJIyT OCHOBHBIC ITH-
TaTeNbHBIE BEUIECTBA, BUTAMUHBI U Tp. Takas cMech Ha3bIBaeTCs
KOMOMHHPOBAHHBIM KOPMOM.

[IpenmytiecTBa UCHOIB30BAaHUS KOMOUKOPMOB JJIsi KOpMUIIE-
HUS KUBOTHBIX:

1. CHmxaeTcst pacXxoJ] KOpMOB Ha €UHUILY MPOAYKIIUH.

2. B coctaBe kKOMOMKOpMa MOXKHO HCIIOJIb30BAaTh PsIJ 3JIEMEH-
TOB, KOTOPBIE HE MPUMEHSIOTCS OTJEIBHO M3-3a IIOXOT0 BKYCa,
3amaxa, CTpyKTYpBHI.

3. KomOuxopMmy MOXHO mpuaath ¢GopMy YIOOHYIO st
CKapMIIMBaHUS.

4. Bo3MOXHOCTh J00aBIEHUSI BUTAMHUHOB, COJIEH MHKpPODJe-
MEHTOB, aHTUOMOTUKOB U T. .
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Pyudnoe yrpaBieHHe TEXHOJOTHUYECKUM MPOIECCOM Ha 3€pHO-
nepepadaThIBAIOMIEM MPEANPHUITHN TPUBOAUT K CYIIECTBEHHBIM
KoJIe0aHUSAM €ro MapaMeTpoB Aake Ha OAHOM nperanpusthuu. He-
PaBHOMEPHOCTh BBIXOJ[a M MOKa3aTeliell KauecTBa JOCTHraer 25—
40 %. Ilpu >TOM 3HAUMUTEIBHOE BIMSHUE OKA3bIBAIOT CIIydaiHbIE
BO3MYILEHHS, OOIINI BKJIaJ KOTOPHIX B HECTAOMIBLHOCTD IpOLIecca
MOXKeET MpeBbIath 45 %. B 3T0 e BpeMs CyIIeCTBYIOIIUI BBICO-
KWW ypOBEHb MEXaHH3alluH, IOTOYHOCTh W HENPEPHIBHOCTH IPO-
[IECCOB SIBJIIETCS OJAroNpHUsTHBIM YCIOBHEM JJIsi aBTOMATHU3AlNH.
[Tpu pa3paboTKu aBTOMATU3MPOBAHHBIX CHCTEM YIIPABICHUS TEX-
HOJIOTHYECKUM TPOIecca WIH K€ OTJECIbHBIMU €r0 dTalaMu HeoO0-
XO/IMMO PYKOBOJICTBOBATHCS CIEAYIOMINMH MPUHIUIIAMH:

— HCHOJB30BaHUE aBTOMATU3WPOBAHHBIX CHUCTEM YIIPABICHHS
JOJDKHO OBITh SKOHOMUYECKH ONPABAAHO, T. €. JOCTUTAEMBIi B pe-
3yJIbTaTe UX BHEAPEHUS SKOHOMUYECKUH AP DEKT JOKEH MePEeKPhI-
BaTh HEOOXOAMMBIE 3aTPAThI CPEJICTB, MATEPUAIIOB, SHEPTHH U T. I1.;

— aBTOMAaTH3UPOBAHHBIE CUCTEMBI YIPABJICHUS TOJHKHBI obec-
NeYNBaTh aBTOMATU3AIMIO TPOLECCOB, T. €. MOJIAEPKUBAThH Iapa-
METPHBI MPOLIECCa Ha 3aIaHHBIX ONTHUMAJIBHBIX YPOBHSX, oOecneun-
BalOLIMX HauOoJiee Ieaecoo0pa3Hble ¢ TEXHOJIOTHYECKOH M 3KO-
HOMHYECKOH TOUKH 3pEHHUS BEACHUS TPOIIeCcca;

— aBTOMATU3UPOBAHHBIE CHCTEMBI YNPaBJIECHUS JOJIKHbBI ObITh
JOCTaTOYHO TPOCTHIMHU B CBSI3H, C YeM IPU UX IMIOCTPOCHUH CIIEY-
€T UCXOJIUTh U3 MUHMMAJIbHOTO 0ObeMa MH(pOPMALUHU J10CTATOY-
HOTO 151 X ()YHKIIMOHUPOBAHUSI.

ITpoBouMast B HacTosiiiee BpeMsl KOMILJIEKCHasE aBToMaTu3a-
IIUSl YOPaBJICHHUS TEXHOJOTHUYECKHUMH IMpOIlecCaMi Ha KOMOUKOp-
MOBOM 3aBOj/I€ IO3BOJISIET CYIIECTBEHHO MOBBICUTH 3(deKkTuB-
HOCTB paboT.

14.1 Onucanue TEXHOJOTMYECKOT0 Mpoiecca
U TEXHOJIOTMYeCKOil JUHHUHU NPOU3BOACTBA KOMOMKOPMOB

KomOukopMm mpezacraBiser coboil OJHOPOJIHYIO CMECh OYH-
II€HHBIX U HU3MCJIIBYCHHBIX B HeO6XOHHMOI\/II CTCIICHU PAa3JIMYHBIX
KOPMOBBIX CPEJCTB, COCTABICHHYIO M0 HAyYHO—O0OOCHOBaHHBIM
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perienTaM. OTUM PELENThl IPeayCMaTpUBAOT HaJJIeXkallee coue-
TaHUE HEOOXOJUMBIX MHI'PEAUEHTOB, TP KOTOPOM OOecIieunBaeT-
cs Hambonee 3(h(EKTHBHOE HCHOJIB30BAHME IUTATEIBHBIX Be-
mecTs. B mporecce mpou3BoacTBa KOMOMKOPMOB  OTJIENbHBIE
KOpMa TMOJBEPraloT pa3lIudHOW O0O0pabOTKe, MOBBIMAINIEH HX
YCBOSIEMOCTh, UCIOJIb3YIOT Pa3IMYHbIE HHIPEIUEHTHI, KOTOPbIE HE
MPUMEHSIOT CAMOCTOSTEIEHO B CHJIY BKYCOBBIX M JPYTUX 0cOOEH-
HocTell. B koMOMKOpMa BKJIIOYAIOT pPa3jIM4Hble OHOJOrMYECKHUE
CTUMYJIITOPBI — BUTAMHHBI, MUKPOAJIEMEHTHI U JP.

ITuTarenbHas 1LIEHHOCTh KOMOMKOpMa ONpEAENseTcs psAaoM
IoKasaresie. 3a €IMHHUIly MUTATEIbHOM LIEHHOCTH KOMOMKOpMa
WIA OTAEIbHBIX KOPMOB IpPUHATA, TaK Ha3blBaeMasi, KOpPMOBas
€IMHMIIA, SKBUBAJICHTHAs MMUTATEIbHOW LIEHHOCTH | Kr oBca ¢
obbeMHOM Maccoit 450-480 xr/m® npu Bnaxnoctn 13 %. Jns
yA00CTBa pacyeToB 4acTO MUTATENbHYI LEHHOCTh KOPMOB BbIpa-
KAlOT KOJIMYECTBOM KOPMOBBIX €IMHUL, cojaepkamuxcs B 100 kr
kopma. Hanpumep, nurarenbHas EHHOCTb OBCAa B ITOM CIly4yae
oyznet 100 KOpMOBBIX EIMHHUII.

Kpome OCHOBHBIX €IMHUI MUTATEIbLHOW LEHHOCTU KayeCTBO
KOMOHMKOPMOB OILICHHMBAIOT 10 COJEP>KAaHHIO CHIPOIO MJIM IepeBa-
PEHHOr0 MPOTEHHA, CHIPOTO XKHUpa, ChIpOl KieTdaTku, (ocdopa,
KaJIbIMs, HATPHS, PAJla aMUHOKHCIIOT (JIM3MHA, METUOHHHA, TPHUII-
To(aHa, IUCTEUHA).

IIpu coctaBieHUM peLeNnTOB KOMOMKOPMOB M3 pa3iIMYHbIX
MPOJYKTOB HEOOXOAMMO OOECIEeYUTh ONPEICICHHYIO MUTATENb-
HYIO IIEHHOCTb, a TaK K€ COOTHOLLICHHE PA3IMYHBIX MHUTATEIbHBIX
1 MUHEpaJIbHBIX BEIIECTB, AMUHOKHUCIIOT U T. 1.

KomOunkopMa BBIITyCKalOT B TaKOM BHUJE, KOTOPbIM B 3Ha4M-
TEIbHOW CTENEeHH O0JIeryaeT MpoLEecC KOPMIICHMSI, I03BOJISIET
IIOJIHOCTBbEO MEXAHU3UPOBATH MPOLIECC Pa3layl KOpMa U T. 1.

Ha 3aBone BbIpaOaThIBalOT IMOJHOPALMOHHBIE KOMOMKOpMA,
KOHIIEHTPAThI, IPEMHUKCHI, O€IKOBO-BUTaMUHHBIE 100aBKku (BB/I).

[TomHOpanroHHbIe KOMOMKOpMa JOJKHBI 00ECIeunBaTh BbI-
COKYI0O MpPOJYKTHUBHOCTh M KauecTBO NpPH HU3KUX 3aTparax Ha
€IMHUILY MPOIYKIHUHU, a MO0 XMUMUYECKOMY COCTaBYy, MUTATENbHO-
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CTH, CIelM(UIECKUM CBOMCTBAM — MOTPEOHOCTH OpPraHMU3Ma JIaH-
HOT'O BH/Ia U BO3PACTa )KMBOTHBIX B IUIIIE.

KomOukopma, KOHIIEHTpaThl MpeAHa3HaYeHbl HA CKapMIIMBa-

HHE )KUBOTHBIM B JIOIIOJTHEHUE I'PYOBIM, COYHBIM U IPYTHMM KOPMAaM.

BenkoBo-BUTaMUHHBIE T00aBKH COCTOSIT U3 OEITKOBBIX, MUHE-
pPaJIBHBIX MHIPEIUEHTOB, BUTAMUHOB, MUKPOJIEMEHTOB U JPYTUX
ouoctumynsaTopoB. IlpeaHasHayeHsl OHU ISl TPOU3BOICTBA KOM-
OMKOPMOB HENOCPEICTBEHHO B XO3SIHCTBAX.

[IpeMukchl mpencTaBisiioT co00i cMech OMOJIOTUYECKH aK-
TUBHBIX BELIECTB (BUTAMUHOB, aHTUOMOTUKOB, MUKPO3JIEMEHTOB)
n HanojHutens. OHU NpeJHa3Ha4YeHbl JJIs BBOJA B KOMOMKOpMa
wiu bB/] HenocpencTBeHHO Ha KOMOMKOPMOBBIX 3aBOJIAX.

KomOukopma BbIpabaThIBaIOT MO pELEnTaM, B KOTOPHIX YKa-
3BIBAIOT JJIS1 KOTO M3TOTOBJIEH JAHHBINA KOPM, KAKUE MHIPEIUCHTHI
U B KaKOM KOJIMYECTBE BXOJAT B cocTaB. PernenTsl pa3paboTaHbl,
UCXO/ U3 BUJA KHUBOTHBIX, IITUL] WJIM PbIO, UX BO3pacTa, X03si-
CTBEHHOM HaIIPaBJICHHOCTH.

CymecTBytomias MpakTHKa NPOU3BOJCTBA KOMOHUKOPMOB IIO
perenTaM ¢ BO3MOXXHON 3aMEHOW HEIOCTAIOIIUX BHUJIOB ChIPbs CO-
3/1aeT 3HAYUTEIbHBIE TPYIHOCTH B paboTe MPEANpUsATHH, TaKk Kak
OHHU HE BCET/1a UMEIOT B HAJIMYUH BCE BUbI CHIPbS, BKIIIOUaEMBbIE B
peuentypy. B To e Bpems cTaHZapTHBIE PELENTHl HE BCEr/a
MPEICTaBISIOT cOOO0M JIydlInii BapuaHT MO KauyecTBY M ce0ecTou-
MOCTH, a IPOBOJUMBIE 3aMEHbI HE MOTYT O0ECIEUYUTh B MOJHOM
Mepe KaueCTBEHHBIX MOKa3arenel. B pe3ynpTaTe 3TOr0 npeanpus-
TUS BBIIYCKAIOT WJIM KOMOMKOpPMa, HE YIOBJIETBOPSIOIIUE BCEM
TpeOOBaHUSAM, WJIM KOMOMKOpMa C 3aBBIIIEHHBIM COJEpKaHHEM
psla MUTATEIbHBIX BELIECTB, HAIIPUMEP NPOTEUHA, YTO YBEINYH-
BaeT cebecroumocTb. Kpome TOro, BO3MOXKHBI IPOCTOU MPEAIpHUs-
THUS U3-32 OTCYTCTBHS TE€X WJIN UHBIX BUAOB CBHIPBS.

VY4yecTh Bce MoOKa3aTenu U orpaHuueHus: 0e3 MpUMEHEHHUs BbI-
YUCIUTENbHON TEXHUKHU MPAKTUUYECKH HEBO3MOXkHO. I[loaromy B
HacTosIee BpeMs Ha KOMOMKOPMOBBIX 3aBOJAAX IIMPOKO BHEIPS-
0T KOMITbIOTEPHI, UCTIOIb3yEeMbIE JJI1 CBOOOHOTO pacyeTa peLern-
TOB KOMOMKOPMOB C YYETOM HaJHMYUS ChIPbS, €r0 KOJMYECTBa,
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CTOMMOCTH, KaueCTBEHHBIX II0Ka3aTelel, CyIIEeCTBYIOUIMX Orpa-
HUYEHUI MO MOBOY T€X UM UHBIX UHTPEIUCHTOB U T. 1.

[Tpu ucnonwszoBanuu DBM 0Oosee 5KOHOMHO PaCXOyOTCS
nedunuTHBIE BUABI ChIpbs. Hampumep, pacxo MpeMUKCOB, KMbI-
XOB M IIPOTOB B COCTaBe KOMOMKOPMOB yMmeHbInaercs ¢ 10 % a0
8,5 %, KOpMOB KUBOTHOT'O IPOUCXOXKAeHHU C 2,5 % 110 2 % u T. 1.

XapakTepucTUKH penenTta BbiaatoTcss 9BM cpazy ke mocie
BBOJIa BCeld HEOOXOoAMMOW WH(OpPMAIIMK, YTO TMOBHIIIAET ddek-
TUBHOCTHh pa0OThl KOMOMKOPMOBBIX 3aBOA0B. DopMupoOBaHUE pe-
[ENTOB 110 HOBOMY NMPHUHIIUITY COKpAIIaeT MPOCTOM MPEIIPUITUN
M3—3a OTCYTCTBUSA ChIpbs B 10 u 6omee pas.

Ha xoMOuMKOpPMOBBIX 3aBOJAaX OAHOBPEMEHHO IepepadaThiBa-
10T 0OJIBIIOE KOJIMYECTBO Pa3IMYHBIX MHIpenneHToB. [ Henpe-
PBIBHOTO H3TOTOBIIEHUST KOMOHKOPMOB HEOOXOquMa MOTOYHAS
MIOITOTOBKA BCEX HWHIPEAMEHTOB, KOTOPYIO IMPOBOJIAT Ha TakK
HA3bIBAEMBIX JIMHUAX MOJATOTOBKHU CBHIPbS. JTH JIMHUU TpeIHAa3Ha-
YeHbI ISl TepepaboTKH CBHIPbSI C ONM3KUMH TEXHOJIOTHYECKUMH
CBOMCTBaMHM, JUISI KOTOPBIX TPeOYIOTCS OJMHAKOBBIE MPOIECCHI
OYUCTKHU, U3MEJIbYEHUS U T. 1.

KonnuecTBo nuHUM 3aBUCUT OT acCOPTUMEHTA BhIpaOaThIBae-
MBIX KOMOMKOPMOB, IPOM3BOJUTENBLHOCTH 3aBoja. YeM mmpe ac-
COPTUMEHT TE€M BBIIlIE IPOU3BOIUTENBHOCTh 3aBOJIA, TEM OOJIbIlE
KOJIMYECTBO JIMHUU. B TEXHOJOTMYECKYIO CXEMY BKIIKOYAIOT Clie-
JYIOINE JINHUU:

1. OuuncTkH U U3MENbUEHUS 3€PHOBOTO ChIPbSL.

2. O4YHCTKHM MYYHHUCTBIX POTYKTOB.

3. OtneneHus TUICHKU OBCA U SYMEHS.

4. TloarotoBKM  NpPECCOBaHHBIX M KPYIMHOKYCKOBBIX
MPOJYKTOB.

[TonroroBka Celpbsi MUHEPAIBHOI'O IPOUCXOXKICHUS.
6. IloaroToBKM KOPMOBBIX NMPOAYKTOB IUIIEBBIX IPOU3-

BOJICTB.

7. IloAroToBKH TPaBSHOM MYKH.
IToAroTOBKM MPEMUKCOB.
9. IloaroToBKM KUIKHUX UHIPEIUEHTOB.

b

*
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Ha 3aBonax 0ombIoi MpOU3BOJUTEIHHOCTH MOTYT OBITH BbI-
JieJIeHbl OT/AEIbHO JIMHHUSA IOJATOTOBKU COJM M HMOJATOTOBKM Mela.
Kpowme Toro, BbIIEISIOT HE OHY, a ABE-TPU JMHUUA 36PHOBOTO ChI-
pbsl U pazauuHBIX KynbTyp. Ha 3aBogax Gombiioil mpousBoau-
TEJIbHOCTH JIMHUIO KOPMOBBIX MPOAYKTOB MHILEBBIX HMPOU3BOJICTB
4acTO HE BBIAEIAIOT, a MepepaboTKy MPOJYKTOB BEAyT Ha JIMHUU
MYYHHCTOTO CHIPbSI MJIM HA IMHUH KPYITHOKYCKOBBIX ITPOAYKTOB.
TexHonoruueckast IMHUA COCTOUT M3 CIEAYIOLIET0 TEXHOJIO-
THYECKOTr0 000pyI0BaHUS:
1.  CunocoB XpaHeHHs IPEMUKCOB, MUHEPAJIbHbBIX U BUTA-
MUHHBIX JI00aBOK.

2. TpaHCHOPTHO-TEXHOJIOIMYECKOI0 000pYyAOBaHUs (HOPHH,
CKpeOKOBBIC 1 BHHTOBBIE KOHBEHEPA).

3. OO6opynoBaHue JUisl U3MEIbUYEHUS 3€pHA (MOJIOTKOBBIE
JPOOUIIKH C TIETIISIMH).

4. Jlozupyromiero o6opynoBaHus (BUHTOBBIE TUTATEIIH).

5. BecoBoro o0opynoBaHus.

6. Cwmecurenen.

Paccmotrpum paboty TexHosnoruueckoil sumHuu. M3 ckiana
CBIPbsl MHTPEIUEHTHI, MpeJHAa3HaYeHHbIE JJIs1 MPOM3BOJICTBA KOM-
OuKopMa, TpaHcropTepamu (daie CKpeOKOBBIMU), IIHEKaMHU, HO-
PHUSIMM WM THEBMOTPAHCIIOPTEpaMH MEPEaaloT B MPOU3BOJICTBEH-
HBIA Koprnyc. MIHTpeaneHTsl 00padaThIBatOT Ha MpeIHAa3HAYEHHBIX
JUIL HUX JIMHUSAX MOATOTOBKH. OYMIEHHOE OT NMpUMeced H3Mellb-
YEHHOE W IIENyIIEHHOE CBHIPhE MEPEeNaroT IS MPOMEKYTOYHOTO
XpaHeHHs HaJ J03aTOpaMM, YHUCIO KOTOPHIX JOJKHO OBITh HE
MEHbIIIE, YeM YUCIIO WHTPEAUEHTOB, BXOJISIIMX B COCTaB KOMOM-
kopMa. Kaxxiplii MHrpeTMeHT HanpaBIsAOT B OTIENbHBIA OyHKep.
Tak KONMMYECTBO WHTPEIUEHTOB OOBIYHO MPEBBIMIACT KOIUYECTBO
JUHUHA MOATOTOBKH, TO HAa OAHOM M TOW e JIMHUM MOCJIe0Ba-
TEJIbHO MepepadaThiBalOT MO 2—3 U Oosee UHTPEIUEHTOB ¢ OJn3-
KHMH TEXHOJIOTMYECKMMHU CBOWCTBAMH.

[TonroToBiaeHHOE 36pHOBOE CHIPHE M3 MPOMEXKYTOYHBIX CHIIO-
COB TP TIOMOII BUHTOBBIX MHUTATENEH MOMACTCS IS TO3UPOBa-
HUS B BECOBOI J103aTOp B 3aJJaHHOI Ui JaHHOW pelenTypsl Mpo-

270



nopuuu. Ilocie popmupoBaHus 10361 OTKPHIBACTCS 3aJBHXKKA J10-
3aTOpa W IOJIy4E€HHAs CMECh IIONAaJacT B BHUHTOBOM CMECHUTEIIb,
IIPOXOJs MO0 KOTOPOMY IPOMCXOJAUT MPEABAPUTEIBHOE CMEILNBA-
Hue marepuana. Ilocne vero mpu nomomy HOpHUM JaHHAs CMECh
MOCTYyTaeT B Haj ApoOwIbHbI OyHkep. Ilpu momomu nurtaTeneit
3epHOCMECH IIOCTYMAET B MOJOTKOBBIE JAPOOWIIKH, KOTOPBIE OCY-
IIECTBIISIIOT MTOMOJI 36pPHOCMECH ISl TIOTYYEHHUs 3aJaHHOrO (ppak-
LIMOHHOTO COCTaBa ChIpbs. M3MenbueHne B JpoOuiKe MPOUCXOIUT
B CJIEJICTBHH yAapa MOJIOTKOB O CBOOOJHO BpAIAOUINECs YacTH-
1Bl U yAapa OTOPOILIEHHBIX YacTull o JeKy. OJIHaKo yJap He eAMH-
CTBEHHas MpU4MHA u3MesbueHusd. Iloctynusire B pabouyio 30Hy
YacCTULIBI JBUXKYTCA BMECTE C MOJOTKAMM BIOJIb CUTA U HU3MEIIb-
YaroTCsl TaK )K€ B pe3ysIbTaTe UX UCTUPaHUsI O pabouue OpraHbl
MalMHbl. V3MenpyeHHbIE YacTHUIBl MPOXOAAT 4YEpe3 OTBEPCTHUSA
cuTa, 0oJiee KpyIHBIE OCTAIOTCS B pabouel 30HE J0 TeX IMOp MOKa
1oJ1 AecTBUEM pabodyuX OpPraHoB HE pa3ApoOATCS M HE MPOHAYT
yepe3 paboune oTBepcTUsi cuTa. BaxkHOoe 3HaueHUE MMEET ONTHU-
MaJibHas 3arpy3ka ApoOmiok. C ee yBeIUYEHUEM IOBBIIIACTCA U
pacxoj 3HEPTUu, MPUUYEM POCT MPOU3BOJUTEIBHOCTH IIPU MaKCH-
MaJIBHOM 3arpy3ke JpOOMIIKH MPOUCXOAUT 3HAUUTENBHO OBICTpEe,
4YeM pOoCT KoJimdecTBa noTpedisiemoit sHepruu. [loatomy ynens-
HBIM pacxon »Hepruu nagaer. [locine nocTvxeHnss MUHUMAJIBHOTO
YAEIBHOTO Pacxojia PHEPruM JajbHEHIas 3arpy3ka MpUBOJIUT K
€ro yBEJIMYEHMI0. DTO MO3BOJIET CO3JaTh YCIOBHS JUIsl CTaOMIIH-
3allMy 3arpy3KH ApOOUIIKY MPU MUHUMAJIBHOM YJIE€IbHOM Pacxoje
sHepruu. Ecnu pacxon 3Hepruu CTaHOBUTCS MEHbIIE MK OOJblIe
HOMMHAJIBHOTO 3HAYEHUs, TO aBTOMAaTHYECKas CUCTEMA PETYJIUpPO-
BaHHSA COOTBETCTBEHHO YBEIMYUT WM YMEHBIIUT KOJIUYECTBO
MPOAYKTA, [10JIaBAEMOT'0 B IPOOHIIKY.

ITocne m3menbueHus ApoONEHas 3epHOBAas CMeCh IMPU MOMO-
M CKpeOKOBOrO TpaHCIOpTepa M HOPUU MOJAeTCs B CHiIOCa
npobsieHoro 3epHa. B ¢Bs3M ¢ TeM, 4TO AJIs IPUTOTOBJIEHUS KOM-
OMKOPMOB BECOBBIE J103bl KOMIIOHEHTOB CYILIECTBEHHO OTIMYAIOT-
csl IPYT OT apyra ajst 6ojee TOYHOTO 103UPOBAHUS HCTIOIb3YHOTCS
2 BecoBBIX n03aTopa. IlepBelii CIIy>)KMT AJI 1O3UPOBAHMSI OCHOB-
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HBIX KOMIIOHEHTOB KOMOMKOpMa — BTOPOH JJIsl TO3UPOBAHUS TIpe-
MHUKCOB U BUTAMHHHBIX J00OaBOK. BTopoii no3atop Gosiee TOUHBII.

[Tocne ¢opmupoBaHus 1036l MaTepuaia KOMIIOHEHTHI IOTa-
JAI0T B JIByX BAJIbHBIA JIOMIACTHOW CMECHTEIb, KOTOPBIA OCY-
LIECTBIIIET OKOHYATENbHOE cMelnBanue. [10 BbIXony U3 KOTOporo
TOTOBBI KOMOMKOPM TMOMNAaZaeT B MOJ CMECUTENbHbII OyHKep U
Jajiee MpU MOMOIIM TPAHCIIOPTHOIO O00OpYIOBaHUs IEpENacTcs B
CKJIaJbl JUIsl XpaHEHUS U OTITyCKa FOTOBOTO MPOAYKTa MoTpeduTe-
0. XpaHAT pacChIIHbIE U TPaHyJIMPOBAHHBIE KOMOMKOpPMA B OC-
HOBHOM B CHJIOCHBIX CKJIaJaXx.

14.2 ABTomMaTH3anus NPOLEcCOB MPUTOTOBJICHHUS
KOPMOBBIX CMeceil

Ha >xuBOTHOBOUYECKHX (pepMax M KOMIUIEKCAX CKOT KOPMST
KOPMOBBIMH CMECSIMH, HPUTOTOBICHHBIMM M3 Pa3HbIX KOPMOB
MECTHOT'O IPOU3BOJICTBA (CEHO, CEHaX, CUJIOC, KOPHEIUIOAbl U T.
I.) C A00aBKOH CHEIUAIbHBIX KOMIIOHEHTOB IPOMBIIUIEHHOTO
MIPUTOTOBJIEHUS (KOHIICHTPATHI, OCJIKOBHIC, BUTAMUHHBIC U MUHE-
panbHble 100aBKu). KOHKpeTHas TEXHOJOTHS MPUTOTOBICHUS
KOPMOBOM CMECH YYMTHIBA€T KOPMOBYIO 0a3y, BHUJ IOTOJIOBBS U
TEXHOJIOTHIO ero cojaepxkaHus. OCHOBHAsl COCTaBIISIIOLIAsl 4YacTh
KopMoIiexa — motouHasi TexHojoruueckast sunaust (I1TJI).

TexHomOTHS MPUTOTOBIECHUS TPYOBIX KOPMOB 3aKIIOYaeTCS B
UX U3MEIbYEHUU U CMEIIMBAHUU C IPYTUMH KOMIIOHEHTAMH, TEX-
HOJIOTHS IPUTOTOBJIEHHSI KOPMOB U3 KOPHEIIO/IOB — B MOMKE, U3-
MenbueHnu u cmemuBanuu. HaGop [1TJI qist naHHOTO MOTOIOBBSA
U 30HBI ONpEJENseT TEXHOJOTHYECKYI0 CXeMy KopMollexa, Mpu
ATOM JIMHUM KOMIUIEKTYIOT KaK CEpUUHBIMU MAalllMHAMH, TaK M
MallMHAMU CIeNHaIbHON pa3paboTku. TunuuHoe oOopyrnoBaHUE
TAKOTO TUMAa — KOMIUIEKT obopynoBanust Tuna KOPK s mpuro-
TOBJIEHUSI PACCHINHBIX KOopMmocMmeceil. KomruiekT mnpenHazHaueH
1utst MoJTo9HOTOBapHBIX (900—2000 roit.) m otkopModHBIX (10 5000
roin. KPC) ¢epwm u Brutouaer B ce6s msts [1TJI (pucynok 14.1).
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Pucynok 14.1 — ®@ynkuuonansHas cxema kopmonexa KOPK-15:

1 — muTaTeNb-3arpy3urK CHI0Ca; 2 — CKpEOKOBBIH TPaHCTIOPTEDP CHIIOCA;
3 — OyHKepa-103aTopbl KOHIIEHTPHUPOBAHHBIX KOPMOB; 4 — BUHTOBO KOHBeliep;
5 — TpaHCTIOPTEPbI KOPHEKIYOHETIION0B; 6 — 000pyA0OBaHUE JIJIsI METACCHI
1 kapbamua; 7 — U3MEIbUUTEIIb-KaAMHEYJIOBHTEIb; 8 — 103aTOP
KOPHEKITyOHEIUI0/I0B; 9 — BBITPY3HOH TpaHCIIOPTED;
10 — M3METBUNTENB-CMECUTENE KOPMOB; 11 — COOpHEI TpaHCTIOpTED;
12 — TpanciopTep TpyOBIX KOPMOB; 13 — IHTaTEIh 3arpy34rK rpyObIX KOPMOB

Otnensubie I1TJI kopmorexa paboTaroT ciegyromum obpa-
30M. ['pyOblif KOpM U3 TPAaHCHOPTHBIX CPEACTB BBIFPYXKAIOT B JIO-
TOK nutatens /3, cBOOOAHBIM KOHEL KOTOPOro MPUITOHUMAETCS
JIBYMsI THAPOLMIIUHAPAMH, B pe3yJIbTaTe 4Yero KOpM MOCTYyHaeT Ha
KOHBeiep /2 muTarens, NOJAOIUN ero K n3MenbyaromemMy Oapa-
Oany 1 oTOONHOMY OUTEDY.

W3MmenpyeHHBI UM OT JO3MPOBAHHBIA KOPM IIOCTyNAaeT Ha
MIPOMEXYTOUHBIN TpaHcropTep /2, a ¢ HEro — Ha cOOpPHBII TpaHC-
noprep /. KonmdecTBo Kopma, IoAaBaéMOro Ha MPOMEXKYTOUYHbIN
TPaHCIOPTEP, PETYIUPYIOT BPYUHYIO, U3MEHSISI CKOPOCTh JBUXKe-
HUS TIOJIOTHA KOHBeHepa. AHAJIOIMYHO CHUJIOC U3 TPAHCIIOPTHOTO
CaMOCBAJIbHOTO CpEJCTBA BBITPYXAeTcsl B JIOTOK MUTAaTeNs-
3arpy3uMka /, 3aTeM uepe3 J03MpYIoIue OUTephbl MOCTYIMaeT Ha
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CKpeOKOBBIN TpaHcmopTep 2 W Jaliee — Ha COOpPHBIA TpaHCIIOp-
Tep /1.

KoHneHTpupoBaHHBIA KOpM  3arpykailoT B OyHKepa—
703aTopbl 3, 000pYyNOBaHHBIE JAO3UPYIOIMIMMH yCTPOMCTBAMHU, CO-
CTOSALMMH U3 KOpILyca, HEMOJBUKHON TAapEJIKU U BPAIIAIOIINXCS
CKpeOKOB, KOTOpBIE 3aXBaThIBAIOT U COPACHIBAIOT KOPM C TapeiKu
Ha BUHTOBOH KOHBelep 4, MOJAMIINN ero Ha COOPHBIA TPaHCIIOP-
Tep 11.

KopHeknyOHernIoap JOCTAaBISIOT B II€X CAMOCBAJIBHBIMUA MO-
OWJIBHBIMH CPEJICTBAMHU WJIM CTAllMOHAPHBIMU TPaHCIOPTEpaMU U3
XpaHWINILA, COEAUHEHHOTO ¢ KopMmoluexoM. KopM BeIrpykaroT Ha
TpaHCIOpTep 5, JOCTaBISIIOIIMM €ro B HU3MEIbYMUTEIb-
KaMHEYJIOBUTENb 7, I/I€ OH OYUIIAETCS, U3MEJIbYAETCS U MOCTyIa-
eT B OyHKep-703atop 8, a 3aTeM — Ha cOOpHbIN TpaHcmoptep /1.
Bce KOMIOHEHTHI paloHa 3arpyskarT Ha COOPHBIM TpaHCIOPTED
MOCJIOWHO, U C HETO OHU MOCTYNAIOT B U3MEJIbUYUTEIb—CMECUTEND
10 mst mo M3MeENbUYEHUs, CMEINBAHNUA U 000OTalleHNs] METACCON U
KapOaMHI0M, MOCTYMAIIUMU U3 eMKocTel 6. ['oToBas cmech U3
u3MenpuuTens-cmecurenss /(0 TpaHcnopTepoMm 9 BBITpYy’KaeTcs B
KOpMOpa3JaTuuK.

CY ob6opynoBaHueM KOpMoliexa 00ecleuynuBaeT IMOJTyaBTOMa-
TUYECKHUN peXUM, IIpU KoTopoM Bce MatuuHsl [1TJ] Brinrogarores u
BBIKJIFOYAIOTCSI B O4epeIHOCTH, o0ycioBmuBaemoit TII mpurotos-
JIEHUS KOpMa.

ABTOMaTH3alMs J103MPOBAHUSA KOPMOB — BaXHBIN (akTop
MTOBBIIIEHUS X Ka4€CTBA U PALIMOHAIIBHOTO MCIIOIb30BaHMSL.

Jlo3aTtopbl KIacCUPUIUPYIOT MPEXIE BCEro MO HA3HAUYEHUIO:
JUISL CBIITYYUX, TPYOBIX U COUHBIX CTEOENIbYATHIX, KHUJIKUX KOPMOB,
00aBOK U KOPMOBBIX CMeCei, a Takke KopHeKiyOHemnoaos. Cro-
€00 J103UpOBaHUS MOXET OBITh MAaCCOBBIM MOPIUOHHBIM WUJIH HE-
MIPEPBIBHBIM, a TAK)KE€ 0OBEMHBIM IMOPLIMOHHBIM WM HEPEPHIBHBIM.

IIpn MaccoBOM NOPLIMOHHOM J103UPOBAHUH MOKHO TOUYHO CO-
CTaBUTh PELENT PallMOHa, BCIEACTBUE YETO €ro MPUMEHSIOT B JIU-
HUSX 110 IPUTOTOBJICHUIO MPEMHUKCOB, OEJIKOBO-BUTAMHHHBIX J10-
0aBOK 1 KOMOMKOPMOB. MaccoBoe ke HEMPEePhIBHOE I03UPOBAHNE
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MEHee TOYHOE MO0 CPABHEHUIO ¢ 0OBEMHBIM, U TIOTOMY €T0 UCIOJIb-
3YIOT pexe.

OOBeMHOE MOPIMOHHOE JT03UPOBAHHE MPUMEHSIOT B JIMHUAX
[0 MPOU3BOACTBY KOMOMKOPMOB, a 00BbEMHOE HEINpEephIBHOE — B
JUHUAX TI0 TepepadoTKe KOPMOB IPHU 3arpy3Ke M3MENbYUTENeH B
KOPMOLIEXaX U COCTaBJIECHHUM IMPOCTHIX MOJTHOPALMOHHBIX KOPMO-
BBIX CMECEM.

CxeMbl 103aTOpPOB TBEPABIX KOPMOB MOKAa3aHbl HA PHUCYHKE
14.2 (a-e). Ana no3upoBaHus BOJBI U KUIAKUX KOPMOBBIX J00aBOK
UCIOJIB3YIOT 103aTOPBI-MEPHUKH, OObEMHBIE CUCTUUKHU U JI03UPY-
romue Hacockl. Jlozaropei-MepHukH (pucyHok 14.2, o) — 310 OT-
MapupPOBaHHbIE EMKOCTU C COOTBETCTBYIOIIMMHU IIKaJIaMH U BOJIO-
MepHbIMU cTeksaMd. HopMy BblIauu >KMJIKOCTH KOHTPOJUPYIOT
BU3yaJbHO 1O MmKane. OObeMHbIE CUeTYHKHU (PUCYHOK 14.2, 3) u3-
MEPSIIOT MPOXOJAIIEE YEPe3 HUX KOJIMYECTBO KUAKOCTU C IOMO-
1IbI0 KpbUIbUaTOK. C YMEHBIIEHHUEM pacxo]a TOYHOCTh JI03UPOBa-
HUs cCHIKaetcs. Jlo3upytonue Hacockl (pUcyHok 14.2 | 1) ucromns-
3ytot B Tex TI1, rae TpeOyercs HempepbIBHAS M0a4a )KUIKOCTH.

[IpuHIMI aBTOMATHU3aLMU 103aTOPOB KOPMOB PACCMOTPUM Ha
npuMepe o0beMHOro jo3aropa Tuma JIK KOHLIEHTpUPOBAaHHBIX
KOpMOB (pHUCyHOK 14.2, ).

B HmxHel yactu OyHKepa-mo3aTopa / pacroyiokeH BOPOLIM-
Telb 2, HENPEPHIBHO MOAJEPKUBAIOIINNA KOMOMKOPM B CHIITy4YeM
COCTOSIHUU. DTUM 00€ecleunBaeTCsl paBHOMEPHOE UCTEUCHHE KOM-
OMKopMa 4epe3 y3Koe OTBepcTHe (IIeJb), CEUeHUE KOTOPOTO 3aBU-
CUT OT IOJIOXKEHUS Peryaupyrouei 3acioHku 3. B cxeme ympas-
neHus nosaropoM tuna /K mpeaycMOTpeHO M3MEHEHHE CeYEeHUS
LIEJIN C TIOMOILBIO MCIIOJHUTEIBLHOTO MEXaHu3Ma 4. 3anuparoias
3aCJIOHKa 5 OTKpBIBAETCS aBTOMATUYECKU MpPH MOjaue Hampsbke-
HUS Ha COJICHOMJ 6 W 3aKpbIBacTCA NPU OTKIOYEHHM J103aTopa
IoJ, JCMCTBMEM BO3BpPaTHOM NpyKuHBI 7. Jl03aTopoM KOpPMOB
YIOPaBIAOT AUCTAaHIMOHHO. B aBTOMaTHYECKOM pEXUME €ro IycK
1 OCTaHOB COJIOKHPOBaHbI ¢ Ipyrumu MamuHamu [1TJI.
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F
Pucynok 14.2 — @yHKIMOHANBHBIE CXEMBI 103aTOPOB KOPMOB:

a — CBINy4YHX; 0 — KOPHEKIIyOHEIUIO/IOB; B — KOHIIEHTPHPOBAHHBIX KOPMOB;
I — 3eJICHBIX KOPMOB WJIM U3MEJIBYCHHBIX KOPHEKITYyOHETIJIOO0B;
Jl, € — I3MEJIYEHHBIX CTe0eNIbUaThIX KOPMOB; XK, 3, U — )KUJIKUX KOPMOB
1 — OyHKep-103aTop; 2 — BOPOLIUTEND; 3, 5 — 3aCIIOHKH;
4 — ICTIOTTHUTENBHBIA MEXaHU3M; 6 — COJIEHOUA;, 7 — Py KUHA

Aemomamuzayus 003upo8aHUs U CMEUUBAHUL KOMNOHEHMO8
KOMOuUKopmos obecneuusaemcsi padOTOM TPYIIIBI MAaCCOBBIX J03a-
TOPOB Pa3HON MPOU3BOJUTEIHLHOCTH C COOTBETCTBYIOIIMM HabO-
POM MUTATENEN U CMECUTEIIEH MEPUOINYECKOTO ICUCTBUS.
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[Murarens 2 (pucynok 14.3) mojmaer B LEHTpaAIbHBIA J103aTOP
OCHOBHBbIE€ KOMIIOHEHTHI KOPMOB (SIlUMEHb, KYKYpy3y, MIICHUIY U
ap.) B konuuectBe Oonee 10 %, nmuratenu /, 3 momaroT B Apyrue
7103aTOPBI (MEHBIIEH MPOU3BOIUTEIBHOCTH) OEKOBbIE KOMIIOHEH-
ThI (MSICOKOCTHasI, pblOHas, TpaBsHas MyKa) B KonnuectBe 3-10 %
1 OMOJIOTMYECKH aKTUBHBIE BellecTBa (MUKPOIOOABKH, MEI, COJb
u 2ip.) B koauuecTBe 10 3 %. Ilocine oTKpbITUS 3aCIOHOK 4 conep-
KUMOE J103aTOPOB MOCTYMaeT B cMecutesb J. Kommiekcom macco-
BOTO JIO3MPOBAHUSI MOXKHO YIPABJIATh BPYUHYIO, JUCTAHIIMOHHO H
aBTOMATHUYECKHU.

Pydnoe ympaBneHue sBISETCS B OCHOBHOM HAaJlaJIOYHBIM M
OCYIIECTBIISIETCS C MyJIbTa § PYYHOI'O yIpaBICHUS MEXaHU3MaMHU.

JIMCTaHLIMOHHOE YNPaBJIEHUE OCYLIECTBIISIETCS ONEPATOPOM C
mynbta /0. Ilpu 3TOM Maccy Ka)KIoro KOMIIOHEHTa 3a/1al0T BpyU-
HYIO, TIOCJIE YeTO BBHIOMPAIOT M BKIIOYAIOT HYXKHBIA MHUTATEINb, 3a-
TeM mociie Habopa 103kl CIAEAYIOLIUI MUTATeNIh M TaK Jajliee 10
OKOHYaHUS BCEH MPOTPaMMBbI TI0O3UPOBAHHS.

ABTOMAaTHUYECKOE YIIPABJICHHUE PEAINU3YIOT B COOTBETCTBHUU C
3aJJaHHOM MPOrpamMMOM, XpaHAILIEHCS B 3allOMHHAIOIIEM YCTpPOMi-
cree //. IIpu BKIIIOYEHHHU J103aTOpa COIJIACHO TaKOH Mporpamme
BCTyIaET B pabOTy Ha OOJBIION CKOPOCTH COOTBETCTBYIOUIUMN TTH-
TaTellb M HA4YMHAETCS 3arpy3ka BecoB (A1 KOHTPOJS Macchl B
KOHCTPYKIIMIO BECOB BCTPOEHO KOJUPYIOLIEE YCTPOHCTBO).

ITocne nabopa 95 % 3amaHHON MaccChl NIEKTPOABUraTeNb MH-
TaTensl MEPEeKITIYalOT Ha MOHUKEHHYIO 4acTOTy BparieHus (¢ 93
10 32 Mun!) ¥ NPOBOAAT TOUHYIO JOCHINKY OCTABIIEHCS 03I B
KoiuuecTBe 5 %. 3areM BKIIIOYAIOT CIEAYIOUIMM MUTATeNb U Tak
Janee 10 OKOHYaHMs MporpaMMbl Habopa BCceX KOMIIOHEHTOB KO-
Ma, TOCJie€ Yero COJEpKMMOE KOBIIa BECOB BBICHIIACTCS 4epe3
mmbep (3aciOHKY) 4, YIpaBiIsieMbli JaTYUKOM 6.
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Pucynok 14.3 — CxeMa aBTOMaTH3alMK KOMIUIEKCa MAaCCOBOT'O JI03UPOBAHUS U
CMEIIMBaHHS KOMIOHEHTOB KOMOUKOPMOB:

1, 3 — murarenu; 4 — 3aCiIOHKA; 5 — CMECHUTEIb; 6 — JaTUYHK;
7 — uaauKarop Beca; 8§, 10 — mynbThL; 9 — 3JEKTPOHHOE YCTPOICTBO;
11 — 3anoMuHaroIee yCTPOUCTBO

Texanaeckue XapPaAKTCPUCTHKU OCHOBHOI'O TCXHOJOIMYCCKOTI'O
060pyz[013aH1/15{ ydacTKa MpUroToBJICHUA KOM6I/IKOpMOBZ

14.3 ®yHkuHOHAJbHAS CXeMa ABTOMATU3ALUM

B cBsi3u ¢ TeMm, yTO KOMOMKOPMOBOE MPOU3BOJICTBO OTHOCHT-
Cs K KaTeropuu B3PHIBOIOXKAPOOMACHBIX OOBEKTOB, pa3paboTka
(YHKIIMOHATIBLHON CXeMbl aBTOMATH3aI[MH y4acTKa IPUTOTOBICHUS
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KOMOHMKOPMOB BEJIETCSI B COOTBETCTBHH C TpeboBaHusMH «IIpaBuin
MPOMBIIIJICHHOW 0€30MacHOCTH  OMACHBIX IMPOU3BOJACTBEHHBIX
00BEKTOB XpaHEHHUs, IepepabOTKN U UCIIOIb30BaHUs CHIPbS B ar-
POIPOMBIIIEHHOM KOMILJIEKCE).

B cootBercTBUM € MyHKTOM 5.3 mpaBuil B IIPOEKTAX IO aBTO-
MaTr3aluy B3pbIBONOKAPHBIX TPOU3BOICTB MPEyCMaTPUBAIOT:

1. ABapuiiHyl0 OCTaHOBKY BCEX AJIEKTPOJIBUraTelIel liexa C

J000r0 TaXKa U MyJIbTa YIPaBICHUS;

2. MecTtHoe ynpaBiieHUE JIEKTPOIPUBOIOM Ka)KJI0M €IUHU-
116l 000PYIOBAHNUS;

3. JlMCTaHIIMOHHBIM LEHTPaIU30BaHHBIA MYCK U OCTAHOBKY
AIEKTPOABHUTATENSI 000PYIOBAHMUS,

4. ABTOOJOKHPOBKY JJICKTpOJBHTATENICd  000PYIOBAHHS
WIH Tpynn 000pYJIOBaHMS C TAKUM PacdeToM, YTOOBI IO-
CJIEIOBATEIbHOCTh IIyCKa U OCTAHOBKM HX, a TAK)KE aBa-
puiiHasg OCTAaHOBKA OJHOM W3 MallWH 3TOW TpyNmbl UC-
KJIFOYQJIM BO3MOKHOCTh 3aBaJIOB U IOJIIIOPOB;

5. JIMCTaHIIMOHHOE YINPaBIIEHUE JIEKTPOIPUBOJAMU 3a]BU-
JKEK W BBIITYCKHBIX YCTPOWCTB IO/ CHJIOCAMHU M OyHKepa-
MU, IEPEXOAHBIX KJIANIAHOB U IP.;

6. JluCTaHIIMOHHBIN KOHTPOJIb 32 BEPXHUM U HUKHUM ypOB-
HEM CBIPbs U IPOAYKTOB B CHIIOCAaX OyHKepax;

7. KoHTpoib 1o 3arpy3ke 000py/10BaHuS;

8. Kontpoas paboTsl 060pyn0BaHMS;

9. (CBero3ByKOBasi CUTHAJIM3AIMS MTyCKa 3JIEKTPOJBUTaTEIEH
000pyIOBaHHUS U KOHTPOJIS UX PAOOTHI.

OcHOBOH cHcTeMBbl YINpaBiI€HHUs BbIOpAH MPOMBIIIJICHHBIN
koHTposiep cepuu S7-300 mapka 317-2DP B kauecTBe cUTHab-
HBIX MOJYJIEH MCIIONB30BAHBI: MOJAYJIM JUCKPETHBIX BXOJ0B SM
321, SM 322, moaynu aHanoroBeix BxojnoB SM 331, SM 332,
B3BemuBaromias ektponnka SIWAREX U. KonudectBo mony-
Jel ONPEIENMIIOCh YMCIIOM BXOAHBIX U BHIXOJHBIX CUTHAJIOB.

Cxemoii aBTOMaTHu3aly B COOTBETCTBUU C MpaBUIIAMH IPO-
MBIIIJIEHHON 0€30M1acCHOCTH MpelyCcMaTpUBaeTCs:
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— YCTaHOBKA KHOIIOYHBIX IIOCTOB YIIPaBJIEHUS 10 MECTY pac-
nosioxkeHus npuBoaoB (HS);
— KOHTPOJIb YPOBHS 3aIIOJHEHUS CHJIOCOB M OyHKEpOB (J1aT4u-
ku LS1.1, LSB2);
— KOHTPOJIb TOJIOKEHMSI 3aJJBUKEK U NEPEKUIHBIX KJIallaHOB
(matuuku GS);
— KOHTPOJIb OJAIIOpa CKPEOKOBBIX KOHBEWEPOB U HOpUH (1aT-
yuku GS);
— KOHTPOJIb cOeraHus JIeHTbl Hopuu (natauku GS);
— KOHTPOJIb T€MIIepaTypbl MOIIIMITHUKOBBIX y3JI0B IpOOU-
nok (TT);
— KOHTPOJIb TOKA Harpy3ku Hopuit u qpoounok (EY);
— KOHTPOJIb OOpBIBA IIEMU CKPEOKOBBIX TPAHCIIOPTEPOB (IaT-
yuku GS).
Br100p 1aTYNKOB M YCTPOHUCTB CHCTEMBI aBTOMATUYECKOTO
yInpaBiieHUs OblJ1 000CHOBAH CIIEYIOIINMU KPUTEPUSMU:
1. VYnosnerBopeHue IPUMEHSIEMbIM TEXHUYECKUM
PELICHUSM;

2. IlpocTtoTa MOHTaxa U 00CITyKUBaHUS;

3. Hanunume cepruukaTtoB opraHoB MPOMBIIIIEHHOHN 6€3-
OIACHOCTH;

4. CTouMOCTHAs OIICHKA;

5. B pesynbrate BBIOOp ObUT OCTAHOBJIEH HA CIEAYIOIIUX
JaTYNKax.

JIJi KOHTPOJISl TOJI0KEHUsI TpUMeHeHb! aatunku BBI-M 18—
86K-2111-3 — eMKOCTHBI OECKOHTAKTHBIM BKJIIOYATENb, pPeaju-
3YIOIIUI KOMMYTAllMOHHYIO (DYHKLHIO WM CX€Ma MOJKIIOYCHUS
PNP c¢ HeyrammBaeMoil ycTaHoBKO#. PaccrosiHue cpaGaTbiBaHUS
Sn = 20 mm. Jluanaszon nuratomero Hanpspkenus 10-30 B. Homu-
HalbHBIA KoMMyTHpyeMblll Tok 200 mA. Temmneparypa okpyka-
forreit cpeast —25 ... +80 ° C crenens 3ammthl [P 65.

B xauectBe moamopa cOeraHus JIEHTHI HOPHH, KOHTPOJIS
YPOBHS 3aMOJIHEHUs CUJIOCOB BhIOpaHbl gatuynku BBE-1[30-96K—
2113-3A. DTOT HATUYMK €MKOCTHBIA OECKOHTAKTHBIA BBIKIIOYA-
TeJb peanu3yromuil komMmyTanronnyto ¢ynkuuo WM cxema

280



nogakiroueHus PNP ¢ HeyrammBaemoil ycraHoBkou. Paccrosinue
cpabareiBanus Sn = 20 mMM. J[Mana3oH MUTAIOIIETO HAIPSKCHUS
10-30 B. HomunaneHeli koMMyTHpyeMbii Tok 200 mA. Temnepa-
Typa okpy»katomieit cpensl —2 ... +80 0C Crenens 3amuTsl [P 65.

B xauectBe nmatumka ckopoctd BbIOpaH matuuk JIKC-M30—
81Y—-1113-JIa.02. On npeacrasiseT coOO0M MHAYKTHUBHBIN TaTYUK
CO CXeMOW KOHTPOJISI YaCTOThI UMITYJILCOB BO3JICHCTBUS U OMHAp-
HbIM BbIX00M. KoMMyTanrionHass QyHKIMS WIH CXeMa MOJIKIIIO-
yenusi PNP. Paccrosaue cpabarpiBanust Sn = 10 mm. /[uamazon
KOHTpoJipyeMbIx yactoT 2—-50 ', Jlnana3zon nuraromiero Hampsi-
xenusa 10-30 B. HomunanbHbiii koMMeHTHpYeMbIi Tok 400 mA.
Temmnepatypa okpyxaromeid cpenst —45 — +80 9C Crenenp 3amu-
1ol [P 65. BpeMsi nepBoHayaibHOM 3aJ€P>KKH TaTUHKA.

JlJis KOHTpOJIS TOKa HArpy3Kd HOPHH U JIPOOMIOK H3MEpH-
TeIpHBIA TpeobpazoBatens Tuna DI118509/1-8. M3MeputenbHbIMA
npeobpaszoBarens OI18509/1-8 mnpennazHadeH Asig JUHEHHOTO
npeoOpa3oBaHusl aKTUBHONW MOIIHOCTH 3-(pa3HON 3IEKTPUYECKOH
CeTH B YHU(DUIIMPOBAHHBIN BBIXOJAHOMN TOKOBBIH curHai 4-20 mA.

JUJi KOHTPOJISl TEMIIEpaTyphl MOAIIMIHUKOBBIX Y3JI0B JpoOu-
JIOK IpuMeHeHbl TepMmonpeobOpasosarenn TCMY Merpan-274 ¢
YHUGUIUPOBAHHBIM BBIXOJAHBIM CUTHAJIOM.

Jlist KOHTpOJsl OOphIBa LIENMHM CKPEOKOBBIX KOHBEWEpOB MpHU-
MeHeHbl nyTeBble BbIkmouaTtenu BK-15 mnocraBnsemble KoM-
IJIEKTHO C KOHBEHEPOM.

B cBsi3u ¢ Tem, uTo MO TpeOOBAHUSAM BEAECHUS TEXHOJOTHYe-
CKOT0 TIpolecca HeoOX0AMMO 00ECTIEYUTh ONTUMAIbHYIO 3arpy3Ky
JIPOOUIIOK, C ITOW 1eNbl0 ObUIO MPUHATO PEIIEHUE O PETyJIupoBa-
HUHM CKOPOCTHU BpAIIEHUS MUTATENeH APOOMIIOK B 3aBUCUMOCTH OT
CTENEeHU Harpy3ku ApoOuiok. s perynupoBaHusi paboThl MUTa-
Teslel IpOOUIIOK B 3aBUCUMOCTH OT CTETEHU Harpy3KH JAPOOHIIOK.
g perynupoBaHust pabOThl MUTATENEd MPHUHITO pPEUICHHE HC-
MoJIb30BaTh IpeoOpa3oBarenb yacToThl Sinamics G110. Ympasne-
HUe npeodpa3oBaTessi OCYIIECTBISETCS aHAIOTOBBIM CUTHAJIOM 4—
20 mA.

281



s obecriederus 3pPeKkTUBHON pabOTHI HOPUN TIPHHSTO Pe-
IIEHHE OCHACTUTh X YCTPOICTBAMH KOHTPOJIS, IOCTPOCHHBIMHU Ha
0a3ze nmporpammupyembix kKoHTposuiepoB LOGO. Dto yHuBepcaib-
HBIH JIOTHYEeCKUH MOayJIb GupMbI Siemens. OH BKJIIOYAET B ceOsl:

1.
2.

W

S 0 o

VYerpoiicTBa ylpaBieHus,

[lanens ynpaBineHUss W HUHOUKAUMK € (OHOBOM
MMOJICBETKOM;

bnok nutanus;

WuTtepdeiic ams Moaynen paclIupeHus;

WNutepdetic nmns  mporpaMMHOTO  MoOAyJs  (IiaTa)
u xkaobensa PC;

['oToBBIE cTaHIAPTHBIE (PYHKIMH, YACTO HCIOIb3yEeMbIE
Ha MPAKTUKE;

HmnynbcHOe pelie U MporpaMMHUpyeMast KJIaBUIIa;
YacoBoii BBIKJIFOYATEIIb;

[{udposbie u aHaorossie (iaru;

0 BXO[[I)I U BBIXO/JbI B COOTBETCTBUU C TUIIOM YCTpOI/ICTBa
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15 ABTOMATU3AIUA ®PYKTO- U 3BEPHOXPAHUJINIIY

15.1 ABromaTtuzanusi QpyKTOXPAHHJIM I

Konctpykuun ¢pykTo M OBOLIEXPAHWIHI] UMEIOT MHOTO 00-
niero. ABToMaTu3anus XpaHeHus: (PpyKTOB BbI3BaHA HEOOXOJIUMO-
CTbIO OXJIAKAECHMSI MPOLYKTa U TOYHOTO IMOJAJIEPKAaHUS TeMIlepa-
TYpbl U OTHOCUTEIBHOHN BIa)XHOCTH Bo3xyxa. [loaTomy B cucreme
aBTOMaTH3alMK 000pynoBaHUs (HPYKTOXPAHWIMIIA MIPETyCMOTpE-
HO yTpaBJIEHUE BO3AYXO0OXJIaJUTEIbHBIMI YCTAHOBKAMH, MOAAYEH
napa AJis yBJIQXXHEHMs BO3/lyXa B Kamepax U KOHIEHTpaluei rasza
B T'a30BBIX XpAHWINIIAX.

B nomemenusx ans xpaHeHus (GpyKToB ((PpyKTOXpaHHIU-
I1aX) KOHLEHTPAlMIO JMOKCHJA YIJIepoAa IOIJEepKUBAIOT Ha
YpOBHE, CYIIECTBEHHO 00J€e BHICOKOM, YeM B aTMOC(HEPHOM BO3-
nyxe: 1 % u 6onee. [Ipu 3TOM copeprkaHue KMCIOPOAA yMEHbIIa-
eTcsl, a a30oTa YBEIMYMBAETCsA, Onarojaps 4YeMmy YJIydIIaroTCs
ycrnoBusi xpaneHus ¢pykroB. Conepxkanue CO2 perymupyror,
MIPOITyCKasi HUPKYJIALUOHHBIA BO3yX 4Yepe3 U3BECTKOBOE MOJIOKO
WIN CKUTast ra3 MpU KOHTPOJIMPYEMOH 1oAaye BO3/Iyxa.

[TonyyeHHass TakuM 00pa3oM ra3oBasi CMeCh, OOOTallleHHAs
TaK)X€ M a30TOM, OXJaXKJAeTCsl U MOJAETCs B XpaHuiuile. Peko-
MeHAyeMasl TeMiieparypa xpaHeHus: Menee 5 °C, HO He HMXKE TeM-
nepaTrypbl MOAMEP3aHus IUIONOB — JOJDKHA MOJACPKUBATBCS C
BBICOKOW TOYHOCTbHIO. bosbiioe 3HaueHne UMEeT TakkKe KOHTPOJIb
BJIQ)KHOCTH Ta30BOM CMeCH, OT KOTOPOH 3aBUCHUT IIOTEpPs Bjaru
XpaHUMBIMM TUIOJIAMU, U KOHTPOJb COJIEP)KaHUs raza 3TUIICHA,
BBIIEIISIEMOTO IIJI0JaMHU.

Jna ¢pykroxpanunuiy BMectuMocthio oT 1000 mo 3000 T
pa3paboTaH KOMIUIEKT 3JIEKTpOOoOOpYyI0BaHUSA, KOTOPBIM obecre-
YIBAeT aBTOMaTHYECKOE YIpPaBIE€HUE MUKPOKIMMATOM B KamMepax
XpaHeHus QPyKTOB, yIpaBieHUe pabOTONH KOHJEHCATOPHOIO U UC-
MapUTEIBLHOT0 000pYJ0OBaHMSI, yMpaBiIeHUS pabdOTOM U 3alUTy
KOMIIPECCOPOB XOJIOAMJIBHBIX MallMH OT aBapUHHBIX PEXHMOB,
CUTHAJIM3alUIO 0 peXHUMax paboTsl obopynoBaHus. O1UH KOM-
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IJIEKT MOKET aBTOMAaTUUYECKU YIPABIATH JBYMS YETBIPbMs Kame-
pamu.

ABromatnueckags CY MHKpOKJIMMATOM IIpelHa3HayeHa IJis
NOJICp)KaHUsT B KaMepax 3a/JaHHbIX 3HAYEHUM TeMmepaTypsl,
BJIQ)KHOCTH BO3/yXa, LUKINYECKOIO €ro NEePEMEIINBAaHUSI B KaMe-
pax, BKJIIOUEHHS U OTKJIIOYEHUS YCTAaHOBOK IPUTOYHON M BBITSIK-
HOM BEHTWISLIMM, aMMHAUYHBIX U BOJASIHBIX HACOCOB, OTTaUBaHMS
BO3YXO0OXJIAJUTENIEH, a TakkKe JUIsl KOHTPOJIA 3a TeMIepaTypoi U
BJIQ)KHOCTBIO BO3[yXa B KaMepax U TEMIIEpaTypoill B OTAENbHBIX
TOUYKAX XOJOAWJIbHON YCTaHOBKH.

DnexTpuueckas npuHuunuaabHas cxema CY MUKpOKIMMATOM
BO (ppyKTOXpaHHIMILIE NOKa3aHa Ha pucyHke 15.1. Hanpsokenue
Ha CXEMy aBTOMATHYECKOTO YIpaBJIECHMs MOJAIOT, Ha)KMMas Ha
KHONKY SB6. B ciy4ae skcTpeHHOM HEOOXOJUMOCTH BCE arperarsl
MO>KHO OJIHOBPEMEHHO OTKJIOYUTHh OJHOM U3 KHOMOK SBI/—-SBJ,
PacIioyIOKEHHBIX B ONpPEAETICHHbIX MecTax (pykroxpanuiuma. C
MIOMOUIbI0 KHOMOK SB7, SBS ynpaBisitoT aBapuilHBIM BEHTUJISTO-
pom M1 (momHOCTHIO 1,5 KBT).

Cxemy CV TemriepaTypoii W OTHOCHTEIBHOW BIIAXKHOCTHIO
BO3/yXa MEepBOH Kamephl (PPYKTOXpaHMUJIMIIA BKIFOYAET aBTOMAT
SF1. IlepexintouateneM SA/ BBIOUPAIOT PEXUM pabOThl CUCTEMBI:
0 — OTKJIIOUEHO ynpaBJieHue; / — pyyHoi (Ipu Hakiajake); 2 — aB-
ToOMaTu4eckas padbora.

B aBTOMaTHYECKOM pEKMME NPU MOBBIILIEHUN TEMIIEPATYPHI B
KaMmepe cpabaTbIBaeT TEPMOPETYIATOP P, KOTOPBINA BKIIOYAET pelie
KVI. Pene KVI cBoumu kontaktamu KVI:1, KVI:2 n KVI:3
BKJIFOYAET COOTBETCTBEHHO 3JIEKTPOMArHUTHBIM aMMHauHbIN BEH-
Tunb YAI, MarauTHbll myckarenb KM3 snextponpuBogoB M2 u
M3 (MOImHOCTBIO 110 2,2 KBT) BEHTUJIATOPOB BO3AYX00XJIaAUTEb-
HBIX YCTAaHOBOK M MarHUTHBIM Iyckatenb KM6 win KM7 snek-
TPOIPUBOJIa OJHOTO M3 aMMHUA4yHbIX HacocoB M4 wmu M5 (mo
5,5 kBT) nogaun aMmmmuaka Kak XJIaJOHOCUTEIS B BO3yX0O0XJIa -
tenu kamep. Korjga temmnepatypa B Kamepe JOCTHTaeT 3aJlaHHOTO
3HAUEHUS, KOHTAKTbl TEPMOPETYIATOpPA P pa3MBIKalOTCS U JJEK-
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TpoaBurarean M2-MS5 u anekTpoMarHuTHbBIM BeHTUIb YAl oT-
KIIOYAIOTCS.
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MHUKPOKIMMAaTOM (pPYKTOXpaHWIINII
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Pexxum paboThl aMMUAYHBIX HACOCOB BBIOMPAIOT, YCTaHABIIH-
Basl TIepeKyIouaTenb SA3 B OJHO W3 MOJIOKEeHUI: / — 00a Hacoca
OTKJIIOUEHBI; 2 — pabounii Hacoc M4 (M5 B pesepse); 3 — pydHoe
yrpasieHue (mpu Hamanke); 4 — pabouunit Hacoc M5 (M4 B pesep-
Be). [Ipu ycnemHoM mycke pabouyero Hacoca cpabaThIBaeT AaTYUK
napienust SP1, xoropeiil BkitovaeT pene KV5. Pene KV5 onnum
KOHTaKTOM I10JIa€T HAIPSIKEHHE Ha BKJIIOYEHHE KOMIIPECCOPOB
XOJIOMUIBHON yCTaHOBKU (Ha CXeMe€ He IOKa3aHbl), a BTOPBIM —
OTKJIIOYAET pelie BbIACPKKU BpeMeHU K72, npeqHa3HaueHHOE JUIs
BKJIIOUEHUs pe3epBHOro Hacoca. Eciu mycka pabouero Hacoca He
MIPOM30LUIO WA OTCYTCTBYET JaBJIEHUE aMMHUaKa B ccTeMe pado-
yero Hacoca, natuyuk SP/ pa3mbikaer nenb pene KV35, xkotopoe
BKuitouaeT pene K72. Ilocnennee cBouM KoHTaktoM K72 uepes
10 ¢ Bkirouaer pene KV4, KoTOopoe TOAKIIOYAECT pe3EPB-
HBII HACOC.

OTHOCUTENBHYIO BIQXXHOCTh BO3/AyXa B Kamepe (pyKToxpa-
HUJIMIIA PEryJUPYIOT C IOMOLIBIO Biaroperyisropa B. IIpu no-
HWKEHUHU BJIAXKHOCTH BO3JyXa KOHTakThl B Bkitouarot pene K3,
KOTOpOE€ MpH MOMOIIM MArHUTHOTO myckartens KM35 nononHu-
TEJIbHO MOJKIIOYAET K 3JIeKTponogorpesarento Boasl EK1 cexunn
EK2 n EK3 »snextpomnapoodpa3oBarens. [lap B kamepy mnopgaercs
JUIS. TIOBBILIEHMSI BIAQXKHOCTH BO3[yXa BKIIOYEHHEM COOTBETCTBY-
IOIIEH 3aJBMKKH, YCTAaHOBJIEHHOW Ha maporposone. Korga Buax-
HOCTb BO3[yXa B KaMepe JOCTUracT HOPMBI, I10Jja4ya Iapa MpeKpa-
maetcs. [logorpesatens EK7 (0,5 kBT) BKIIIOYEH TOCTOSIHHO JIIst
IIPEIOTBPALLEHHUS 3aMEP3aHUs BOJbI IPU HU3KUX BHEUIHUX TEMIIE-
patypax. B cxeme npeaycMmoTpeHa 3amuTta napoodpaszoBaTelis OT
«CyXOro Xoja» IpH MOMOILHU PETyJATopa ypoBHs Boabl PL. Eciu
YPOBEHb BOJbl B YBIAXKHUTENE IMOHU3UTCS, TO PETYIATOP YPOBHS
Pa30MKHET KOHTaKThl PL 1 oTKIIt0unT Harpesaremu EK1-EK3.

g coznanust 60see paBHOMEPHOTO pAacIpenieieHUs] TemIie-
paTypHO-BIQXKHOCTHOTO TOJISi BO3JyXa BHYTPHU KaMep MpeaycMoT-
PEHO LMKIMYECKOE NIEPEMENIMBAHUE BO3yXa IIPU IIOMOIIM BEHTH-
JATOPOB BO3ayxooxyanurenei. Llens ynpaBiaeHUs BEHTUISATOPOM
NepBOil KaMephl BKIIIOYAIOT TyMOsepoM S. Pexxum ynpaBneHus
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paboToil BEHTHIIATOPA (IUIUTEIHHOCTh U BpEeMsl BKIIOYCHHS U OT-
KJIFOUEHUS) HaCTPauBaIOT MPH MOMOIIU Hporpammuoro pene K71,
KoTopoe uepe3 pene KV2 u MarHuTHBIN 1myckarenb KM3 ynpasiis-
eT paboToii anekTpoaurareneit M2 u M3 BEHTUIATOPOB.
CucreMoil aBTOMaTHKH IPEyCMOTPEHO YIPABIEHUE MPOLIEC-
COM YyJalleHus JibJa («CHEroBOM HIyObD»), KOTOPBIA MOCTEIIEHHO
HAKaIlJIMBAeTCsl Ha IIOBEPXHOCTU BO3AyXOoXjaautene. Pexum
CUCTEMBI yJIaJICHUs JIbJIa BHIOUPAIOT nepekiovarensimMu SA4n SAS,
yCTaHaBJIMBas UX B MOJOXKEHUS: 7/ — HaJlaJKa; () — OTKIIIOUEHO; 2 —
aBToMatuyeckas pabota. Hamuume «cHeroBoil mryObD» Ha BHEI-
HEHl TOBEPXHOCTH BO3MYXOOXJIATUTENsT OOHApPY)KHBAET peJie J1aB-
neHusa SP2, koTopoe BOCHPUHHUMAET Pa3HOCTh AABICHUH /10 BO3-
OyXO0oXJIaauTens u nocie Hero. [Ipu yBenmueHuu 310l pasHOCTH
M3-32 3aKpPBITHS BO3AYXOIMPOBOJOB «CHETOBOW NIyOOW» 3aMbIKa-
IOTCS KOHTaKThl SP2, BKIIFOYAETCS M CAMOCTOSTEIHLHO OJOKHpYeT-
ca pene KV7. Kontakramu KV7:2 pene KV7 oTKIO4aeT MarHuT-
HBIN myckatenb KM3 BEHTWIATOPOB BO31YyXOOXJIAIUTENCH, KOH-
TakTamu KV7:1 — aMMUa4yHbIN 3JICKTPOMAarHUTHBIA BEHTWIb YA
U OJTHOBPEMEHHO KOHTakTamu KJ'7:3 BKIIIOYAET 3JEKTPOMAarHuT-
HbI BEHTUIb VA2 BOABI Uil OTTaWBaHUS JibJ1a, & KOHTAKTaMHU
KV7:4 — pene Boinepxxku BpeMenu KT3 u pene KV6. Pene KV6
oTkiovaer pene KV7. Uepes nepuos BpeMeHU (BbIAEpXKKaA), paB-
HBIN 3 MUH U JOCTaTOYHBIM JIJIT CTOKAa aMMHaKa U3 BO3yX0O0XJia-
IUTeNsl, KOHTakKToM K73 BKIIOYAeTCS MAarHUTHBIM IyCKaTelb
KMS, xoTophlii CBOMMHM KOHTaKTaMU OTKPBIBAET 3JIEKTPOMArHUT-
HBI BEHTWJIb BOJBl VA3, BKIIIOYAET NOCPEACTBOM MAarHUTHOIO
nyckatens KMS snexkrponpuBoa M6 (4 kBT) Hacoca BOAbI ISl OT-
TauBaHUs U NOCPEICTBOM MAarHMTHOro myckareias KM 9 — anek-
TpoHarpeBarenb EK4 (15 kBt) Boael st orrauBaHus. Yepes
27 muH koHTaktoM KT3 BeIKIIOHatoTCs 3ekTponpuBoa M6 Haco-
ca BOJIbI JUIsl OTTAaMBaHUS U dJEKTpoHarpesatens £FK4 u nox nei-
CTBUEM IPYKHUHBI 3aKPBIBAETCS 3JIEKTPOMAarHUTHBINA BEHTWIb VA3
cToka Bojbl. IIponecc oTTanBaHus mpekpaiiaercs, 1 yepe3 3 MUH
koHTakTamu K73 Belkitouaercs pene KV7. Belnepkka B TeueHHe
3TUX 3 MHH OOEeCHeuMBaeT CTOK BOJIbI C BO3AYXOOXJAIAUTENs U
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MPEAOTBPALIAET BKJIIOUEHHUE JJIEKTPOMArHUTHOTO aMMHA4YHOIO
BEHTHJI U BO3JYXOOXJIAJIUTENS Cpa3y K€ MOCJIEe OKOHYAHUs OTTa-
uBanus. Pene KJV'7 orkioyaer MarHUTHBIM Tyckareinem KMS
3JIEKTpoJBUTaTeNb M6 Hacoca, HIEKTPOMAarHUTHbIE BEHTUWIN VA2,
VA3 n narpeBatens EK4 Boabl 1uist oTTauBaHus. JTo ke pene KV'7
pa3MbIkaromMu KoHTakTamu KV7:1 v KY7:2 BHOBb BBOJUT B aB-
TOMAaTUYECKYI0 PabOTy aMMHAuYHBIM BEHTHIb YAl M MarHUTHBINA
nyckatenb KM3 snexktponpuBoaoB M2 u M3 BEHTHISTOPOB BO3-
TyXOOXJIaAUTEN.

Kpome ycTpoiicTB ynpaBieHUs MUKPOKIMMAaTOM B KaMepax B
PACCMOTPEHHBIM KOMIUIEKT BXO/IST aBTOMAaTHYECKHUE CUCTEMBI pe-
TyJIMPOBaHUsl U KOHTPOJS YPOBHS M TEMIEPATypbl aMMHAKa, CH-
CTEMBI YIIPABICHUS KOMIIPECCOPHO-KOHACHCATOPHON TIPYyIIIOH,
BEHTUJISILIMEHN, BO3AYLIHOM 3aBECOM, BKIIOYAEMOM IIPU OTKPBITUH
Kamep, U PacCOJIbHBIMU HAaCOCAMH, a TaK)Ke MPUOOPHI KOHTPOJIS,
CUTHAJIM3allUU U 3aIUTHI AJIEKTPOOOOPYA0BaHUS.

15.2 MukponpoueccopHasi cHCTeMa ynpaBJieHUs
MHUKPOKJIUMATOM Temmu «Cpena»

Ona obecrnieunBaeT aBTOMATHYECKOE MPOIMOPIIMOHAIEHOE pe-
TyJMpPOBaHUE TEMIIEpAaTypbl BO3AyXa, HAIpPaBIsIEMOTO B MaccCy
XpPaHUMOTO MPOAYKTA, ABYXIO3UIIMOHHOE PETyJIMPOBAHUE TEMIIE-
paTypbl XpaHUMOTO TPOJIYKTa M BO3/lyXa B BEpXHEH 30HE XpaHU-
JUIIA, a TAKXKE pAJl TEXHUYECKUX U3MEPEHUH, CUTHAIU3AIUIO0 OT-
KJIOHEHUW TeMIIepaTypbl OT 33JIaHHOW B OT/CJIBHBIX CEKIUAX Xpa-
Humumia u 1. 1. Cucrema «Cpena» MOXKET YNpaBlATh TEXHOJIOTHU-
YECKUM TIPOILIECCOM B BOCBMH CEKIIMSIX XPaHUIIMINA OBOIIEH BMe-
ctuMocThio 710 5000 T. B KaxaoW CEKUMH OBOLIEXpPAaHUIIUIIA
YCTAHOBJICHBI J[Ba PEIUPKYJSIIIMOHHO-OTONUTEIBHBIX arperara,
MPUTOYHBIA BEHTUJISATOP, CMECUTEIbHBIN KJalaH C MPUBOJOM OT
HM, obGorpeBarenb KiamnaHa, HECKOJIbKO JaTYMKOB TEMIIEPATYpPhI
BO3/ayxa (B BEpXHEW 30HC M B MAaruCTPAJIbHOM KaHAJE), MaTIYMKU
TEeMIIepaTypbl B MACCE€ XPaHUMOIO MPOAYKTa.

OyHKIMOHANbHAS cxeMa cuctembl «Cpena» moka3zaHa Ha pH-
cyHke 15.2. B xax10il u3 BOCbBMHU CEKIIMI XpaHWIUIIA YCTaHABIIH-
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BalOT YEThIPE U3MEPUTEIBHBIX IpeoOpa3zoBaTesd I  AJis ABYXIIO3H-
LMOHHOTO PEryJIMPOBaHUs TeMIEpaTyphl B Macce XPaHUMOTI'O MPO-
IyKTa, HaJl 3aKPOMHOM IIPOCTPAHCTBE U JBa B MaruCTpajJbHOM Ka-
Hase (U1 TPOMOPLHUOHAIIEHOTO PETYJIUPOBAHUS TEMIIEpaTyphl MO-
JJaBa€MOT0 BO3/yXa 3a CUET CMEUIMBAHUS XOJOJIHOTO HapYXHOTO
U TETJIOTO PEeUPKYJISIUOHHOTO BO3YIIHBIX TTOTOKOB).

8 cexiud 8 cexyvd
L1 2] L] [7]
Pl 1l 1l i
lz] 2] (2] [2]
[TT  TIT  TTT  TT]
| ER |
I f ftt
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Towy aamepa

Pucynok 15.2 — biiok-cxema cuctemsl «Cpena-1» 1t ynpaBiieHus
MHUKPOKIIMMATOM B XpaHUIIHUIIE:

1 — u3aMepuTenpHbIE IPeoOpazoBaTeNny; 2 — OJIOKU U3MEPEHHUS U 3aJIaHus;
3 — OJ10KM nepexioyaTeneii; 4 — ABYXIO3UIIMOHHBIHN PEeTyIIsaToD;

5 — IPOTNOPIMOHANBHBIN PerysaTop; 6 — 6J0K CMHXpOHU3aIWH; 7 — OJOKH
YIOpaBIEHUs; 8 — UCTIONHUTEIBHBIN MEXaHNU3M; 9 — peryssaTop pa3HOCTH
temneparyp; 10, 11 — n3MepurensHble TpeodpazoBaTeIy TEMIIEPATYPHI

COOTBETCTBEHHO HAPYKHOTO M BHYTPEHHETO BO31yXa; 12 — Joromerp

bnoku u3mepenus u 3aganus 2 GopMHpYIOT 32 aHAJIOTOBBIX
CUI'HaJa, IPOIOPIIMOHAIBHBIX TEKYIIEMY 3HAUYCHUIO pPEryJImpye-
MOT0 Tapamerpa. JTH CUTHaJIbI yepe3 OJOKM mepexirouarteneit 3
(KOMMYTaTOpBl) B YCTAHOBJIEHHOMN IOCJIEI0BATEIbHOCTH MOJAI0T-
Csl Ha BXOJl IBYXIO3UIIMOHHOTO 4 MJIM MPONOPLHMOHAIBHOIO 5 pe-
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ryasTopa. Takke B CHHXPOHHOW IIOCJIENOBAaTEIbHOCTH, 3a/aBac-
MOH paboTOI 3JEKTPOHHOTO OJI0Ka 6, Yepe3 OJIOKH yrpaBieHUs 7
OCYILIECTBIISAETCS MEPEKIIOYEHUE UCIIOJIHUTENbHBIX LENEH perys-
TOpa 4 wiu 5.

Perynsatop 9 pasHoctu temmeparyp HapykHOro /0 u BHYT-
peHHero // MaTYMKOB BO3[yXa B Cllydae MOBBIIICHHUS HapYKHOM
TEMIEPATypbl A0 3aJaHHOTO YpPOBHS NEPEKIIIOYAET CUCTEMY Ha
BEHTWISIIIUIO MPOJYKTa BHYTPEHHUM (PEUUPKYJSIUOHHBIM) BO3-
nyxoM. Jloromerp /2, nosydaromuii NUTaHUE, KaK U BCE JpPYyrue
AJIEMEHTBI CXeMBbl, OT Oioka AII, yepe3 mepekirovaress S mo3Bo-
JSeT MPOKOHTPOJIUPOBATh TeMIepaTypy B 39 Toukax 1no oobemy
XpaHUMOTO MPOIYKTA.

15.3 ABpTomaTu3auus 3epHOXPAHUIMIIL

CeMeHHOE 3epHO XpaHAT B MEIIKaX WM 3aKpoMaX BMECTUMO-
ctio ot 100 mo 5000 T, a dhypakHOE 3e6pHO — POCCHINIBIO B XKEIle-
300€TOHHBIX CHJIOCAX WJIM METaNIM4ecKuX OyHKepax BMECTHMO-
crbro 10 10000 T.

KpymnHble 3epHOXpaHMIMIA OOOPYAOBaHBI 3JIEKTPOMEXaHH-
3UpOBAaHHBIMU YCTAaHOBKAMM JUISl 3arpy3KH M Pa3Tpy3Ku 3e€pHa C
aBTOMaTMYECKUMHM CHCTEMaMM YIPABICHHUS COOTBETCTBYIOLIUMHU
napaMeTpami.

I'maBHast 1enb ynpaBlieHUs — COXpPAaHEHHUE >KU3HEESTeIbHO-
CTH CEMSH U XJieOoneKapHbIX KadecTB 3epHa. JKu3HenesTeabHOCTb
3epHa TPU XPAHEHHUU TPOSBISIETCS B €T0 JIBIXaHUH, BCIIEICTBUE
KOTOPOTrO MPOMCXOJAT MOTEPU CYXOro BELIECTBA, MOBBIIAIOTCS
BJIQXKHOCTh 3€pHA U MEXK3EPHOBOE MPOCTPAHCTBO, a TAK)KE TeMIIe-
patypa 3epHOBOil Macchl (camocorpeBanue). Micxoast U3 3Toro, MH-
TEHCHBHOCTH [IBIXaHHS MPH XPaHEHHH 3€PHOBOM MAaCCHI CIIEIyeT
CBECTU K MUHMMYMY, HO 0€3 yXyJIIeHus: KayecTBa npoaykra. Mu-
TEHCUBHOCTb JIBIXaHUS PE3KO YBEIUYMBACTCS C IOBBIIICHUEM
BJIQXKHOCTH 3€pHA, MO3TOMY Ha XpaHEHHE HaJ0 3aKja/bIBaTh 3€p-
HO C BI@XHOCTBbIO HUXKE KPUTHYECKOH, T. €. HUxke 14 %. Ha un-
TEHCHBHOCTh JBIXaHUS TAaKXKE BIMSAET Temmeparypa. OnTuMaib-
HBIM TEMIIEPATypHBII 1uana3oH A ceMeHHoro 3epHa 0-10 °C.
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[leneBoii pyHKIMEH ympaBICHHsS MPOIIECCOM XpPAaHEHUS SBIIS-
eTCsl MUHMMHM-3allisl TIOTePh MAcChl 3€pHa MPU COOTBETCTBYIOIINX
OTpaHUYCHUSX MO0 KAUECTBEHHBIM IMOKA3aTENsIM MPOAYKTa (TeMIie-
paTypa #3 ¥ BIQXXHOCTh W3 HE BBIIIE, a BCX0XKECTb B3 HE HUXKE 3a-
JTAHHOM ).

IT = f (t3,w3,B3) == min

AJNTOPUTM ONTHMAJIBHOTO YIPABJICHUS MPOIIECCOM XPaHEHUS
CEMSH B COOTBETCTBUHU C KPUTEPUEM IIPEAYCMATPUBAECT KOHTPOID
TEeMIIepaTyphI £3, BIIAYKHOCTH W3 U BCXOXKECTH B3 3epHa.

Temnepatypy U BIaXXHOCTb 3€pHA B XpaHWJIMIIAX 3aKPOMHOI'O
TUIIAa KOHTPOJUPYIOT BPYYHYIO IPH MTOMOIIY TEPMOMETPOB U Blia-
TOMEpPOB, MOTPYKaEMbIX B Pa3IMUHbIC MecTa 3aKkpoMa. OCcTaIbHBIE
napaMeTpbl TaKXKe MEePHOAMYECKH KOHTPOJIUPYIOT, OTOUpast PoObI
U aHaIu3Upys ux B Jabopatopuu. TemmnepaTypy KOHTPOIHPYIOT
HE MEHee JIByX pa3 B MecCsll, BJIAKHOCTh — OJHMH pa3 B MeECHIl, a
BCXO0XXECTh — OJIMH pa3 B 4 Mec.
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16 ABTOMATUYECKHUE CUCTEMbI YIIPABJIEHUA
PABOYUMU TPOHECCAMU
JOPOKHO-TPAHCIIOPTHBIX MAIIINH

16.1 ABTomMaTu3anus CTPOUTENbHBIX M IOPOKHBIX MAIIMH

Benercss B OCHOBHOM IO TpeM HallpaBJICHUsM, OOecriednBa-
IOIUM yMpaBieHHE MPOCTPAHCTBEHHBIM IMOJIOKEHHEM pabodnx
OpPraHOB MAIllMH, ONTUMH3AIUI0 HaHOO0JIee SHEPTOEMKUX PEKUMOB
paboThl MalIMH U CO3[JaHUE HAa OCHOBE JIa3€PHON TEXHHUKH KOM-
IJIEKCHOW aBTOMAaTHU3UPOBAHHON CHUCTEMBbI YIIPABJICHUS TEXHOJO-
TUYECKUMH MPOLIECCaMH B CTPOUTEILCTBE.

[lepBoe HampaBiieHHE aBTOMATHU3alMU COJCPKUT BOIPOCHI
MOBBILICHUS TUIAHUPYIOLIUX CBOMCTB MAIMH AJIS MOJMy4YeHUs 3a-
JaHHBIX TPOQWISI M YKIIOHA TIOBEPXHOCTH, TaK KaK 3TH BHUJBI pa-
00T TpeOyIOT 3HAYUTENBHBIX 3aTPaT BPEMEHH U TPYAOEMKOCTH, a
HEBBITIOJIHEHUE TPEOOBaHMI CYIIECTBEHHO CHH)KAE€T KauyecCTBO pa-
00T, BBI3BIBAET MEPEPACXO]] MATEPHAIIOB U T. I1. ITO HAIIPABICHUE
obecrnieunBaeTcss YHU(DUIIUPOBAHHBIM PSJIOM CHCTEM aBTOMATHKHU
tuna «[Ipodune» ¢ MUKPOITEKTPOHHBIMH OJIOKaMU yTIpaBJICHHUS,
KOTOpBIE JENSITCS Ha aBTOHOMHBIC, KOMUPHBIE U KOMOWHUPOBAH-
HBIE.

ABTOHOMHBIE CHCTEMBI 00ECTIEYMBAIOT KOHTPOJb MOJOKEHUS
paboynx OpraHoB OTHOCUTENIBHO BEPTUKAIM C TMOMOIINBIO pac-
CMOTPEHHBIX BBIIIE OOPTOBBIX JATYUKOB, OOBIYHO MasiTHUKOBOTO
TUMa. B KONMMpHBIX cucTeMax JaT4YMK, YCTAHOBJIEHHBIM Ha OAHOU
CTOPOHE MAIIIUHBI, 0 XOAY KOHTPOJUPYET MOJIOKEHHE padodero
OpraHa B COOTBETCTBHUH C 3aJJaHHBIM MPOGUIEM — [0 HATIHYTOMY
TpoCy, Jydy Jlazepa, TOYHO IOCTPOEHHOH IOJIOCE JOPOTH WM
6opaopa. B KOMOMHHPOBaHHBIX CUCTEMAaX, K KOTOPBIM OTHOCHUTCS
n «IIpoduns-30», TpeOyeMblii yKIIOH pabouyero opraHa B ToOTe-
PEYHOM TIIOCKOCTH 00ecreynBaeTcsi aBTOHOMHBIM JIaTYMKOM, a
€ro BBICOTHOE TMOJIOKEHHE — IO KOMUPHOMY YCTpOMCTBY. Pac-
CMOTPHUM TIPUHIIMII ACUCTBUS 3TON CUCTEMBI B 00IIeM cirydae (pu-
CyHOK 16.1).
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Pucynok 16 — @ynkimoHansHas cxema cucteMsl «[Ipodums-30»

OObuHO paboumii opraH 3eMJIepOMHON, MPOGUINPOBOUHON
WY YKJIaJ0YHOM MAaIlMHBI IIPH WX JABUKEHUU IO HEPOBHOM ITIO-
BEPXHOCTH IIEPEMELIAETCSA 110 BBICOTE OTHOCHUTEIBHO 3aJaHHOIO
TOJIOXKEHHUS ATOM ciydae IIynoBod aatuuk /[II[B wunu doTonpu-
€MHOE YCTpOUCTBO PI1Y na3epHOro W3Iay4deHHUs OIPEHEIAIOT OT-
KJIOHEHHE OJHOW M3 KPOMOK pabodyero opraHa OTHOCHUTEIBHO KO-
MUPHOM MoBepXHOCTHU. [Ipu 3TOM BBIXOAHOM CUTHAT /4 MOCTyMaeT B
MepBBIH MUKPORJIEKTPOHHBIN 050K ynpaienus bY/1 u cpaBHuBa-
€TCsl ¢ CUTHAJIOM JaTyMKa TOJILIMHBI Cpe3acMoi CTpyXku 3/T.
Pasnocte curnanos (/[/JI — 2 = m — h) npoXoAuT yepe3 NepBbII
YCUJINTENb MOLIHOCTH YMI M NOCTymnaeT Ha 3IIEKTPOMarHUTHI
OM1 n OM2 nepBOro 3MeKTPOrUAPaBINYECKOrO paCPEICTUTEIIS
OI'PI, xoTophblii HampaBisieT TpeOyeMblil MOTOK paboueit KUAKO-
CTH B OJHY M3 mosiocted ruapouwmHapa [1]1. Tlepemenienue
IOPIIHS CO IITOKOM HM3MEHSET BBICOTY M YIPABIAEMONW KPOMKHU
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pabouero opraHa 70 COBIAJCHHUS €€ C TPeOyeMbIM IOJIOKEHUEM
Hazaj.

[Ipu ocy1iecTBIEHHOM M3MEHEHMM BBICOTHI IEPBOM KPOMKH
paboyero oprana Wjiu HaKJIOHE MAIlIMHBI B MIPOLIECCE €€ TBUKCHHS
110 HEPOBHOCTSIM Pa0OYMM OPTaHOM COBEPIIAIOTCS YTIIOBBIC IEpe-
MEIIEHUS B TONEPEUYHOMN MIIIOCKOCTH OTHOCUTEIBHO BEPTUKAIIN.

B atom ciiydae B paboTy BKJIFOYAETCSI BTOPON aBTOHOMHBIH
KaHaJI yIPABJICHUS] CUCTEMbl. ABTOHOMHBIM MassTHUKOBBIM J1aTYu-
KoM /[KH w3mepsieTcs BENMYMHA Yria MONEPEYHOTO HAKJIOHA pa-
6oyero opraHa, KoTopasi mpeoOpa3yercs B 3JIEKTPOCUTHA A U TO-
naercst B O1ok ynpasienus bY2. 3neck 4 cpaBHHBAETCS C CHTHA-
JOM M 3ajaTuuka 3/[V yria HakJiOHa, YNpaBIs€MOIO0 MAIWHHU-
cToM-orepaTopoM. Ilpyu BO3HHKILIEM paccoriacoBaHUU Pa3HOCTh
3TUX CUTHAJIOB MOJAETCS B YCHUJIMTENb MOIIHOCTU VM2, a U3 HEero
Ha 3JIEKTpOMarHuTel OM3 u OM4 3nexTporuipopacrnpeacauTes
OI'P2, HampaBJISIIOMIET0 MOTOK padouei JKUIKOCTH B TpeOyemyto
noJyioctb ruaponaapa [1]2. llepemerienue mToka TUIPOLU-
JTUHJApA MOJAHUMAET WJIM OIMYyCKaeT BTOPYIO KPOMKY pabodero op-
raHa Ji0 yrjoBOIo IOJIOKEHUS Y, paBHOTO 3aJJaHHOMY YTIIIy.

Bropoe HampaBieHue aBTOMaTH3allMd MAallldH OOecleYrBaeT
aBTOMATH3allMI0 HanOoJiee HSHEProeMKUX TEXHOJIOTMYECKUX MPO-
LIECCOB, MO3BOJAIOIMX MAaKCUMAJIBHO HCIOJb30BaTh TATOBBIE
BO3MOXXHOCTH MAalllMH, CHU3UTh PacXo]l TOIUIMBA, U3HOC XOJO0BOM
4acTd, O0JIETYUTh TPYA MAIIMHUCTA U T. M. J{JI1 ONTUMU3AIUU CU-
JIOBOTO KOHTYpa M PETyJMpPOBaHUs pabOYUX MPOIIECCOB pa3pabdo-
TaHbl YHUPUIIMPOBAHHBIE cHcTeMbl Tuma «Pexxum». [Ipu sTom us3-
MEHEHHUE TATOBO-CKOPOCTHBIX XapaKTEPUCTHK MAIIUH IO3BOJISIET
yIOPaBIsTh HArpy3KOM MpU aBTOMAaTHYECKOM 3ariTyOJIEeHUH U BBI-
riyoseHuu pabodero opraHa. YNpaBisOUIMM IapaMeTPOM MOKET
OBITh CKOPOCTh MAIIIMHBI, OOOPOTHI JBUTATENS WIH TUIPOTpPAHC-
(dbopmaTopa, yrioBoe MoJI0KEHHE TSITOBOM paMbl WIIM TOJIKAIOLIETO
Opyca, a TakKe WX COYETaHUE B Cllyyae, Hampumep, OyKCOBaHMS
newkuTeneit. Ctabunu3anus KaxJaoro U3 3THX MapaMeTpPoOB OCY-
LIECTBJISETCS MPHU 33JIaHHBIX OTpaHUYEHUSIX Ha Apyrue. B crpou-
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TENbHBIX MallMHAaX 3Ta CUCTEMa MOKET MCIOJb30BaThCsl KaK aB-
TOHOMHO, TaK U COBMECTHO ¢ cuctemMamu tumna «lIpopuiby.

[IpuHuun paboTsl TakoW CHCTEMbI NIPEICTaBIEH Ha pPUCYH-
ke 16.2. Jlng npenoTBpaiieHuss OCTAHOBKU JIBUTATEIsI MPU TEpe-
rpy3Ke B Ipolecce KONMaHus anmapaTypa o0ecrednBaeT CTaOuiIn-
3allMI0 YacTOTHl BpallleHHWs Baja JBHUrareis /{6 Ha 3aJaHHOM
ypoBHe 23. IIpu 3TOM curHan jgaTyvka 4actoTel BpaimeHus {UB
CPaBHUBAETCS C 3aJaHHBIM 3HAYEHHEM 4YacTOTHI .13, TOCIE YEro
BBIPAa0aTHIBACTCSl CUTHAJI HA TOJBEM HIIM OITyCKaHHE pabodyero op-
raHa. OHOBPEMEHHO C 3TUM HU3MEPSIOTCA U CPaBHUBAKOTCA CO
CBOMMU IPAaHUYHBIMU 3HAYCHUSIMU TaKHE TTapaMeTPhl, KaK yTI0BOE
MOJIOKEHHE, CKOpOCTh U OykcoBanue. llpu mocTmkeHuHu rpaHud-
HBIX 3HAQUEHUU YIpPaBJIEHUE OTKJIIOYAETCS U BhIPAOATHIBACTCS KO-
MaH/ia Ha BITTyOsieHne pabodero oprata.

Padoyu ' 7 Hamk
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Pucynok 16.1 — ®yHKIIMOHAIbHAS CXeMa anmapaTypsl «Pexxum»
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B mporecce TpaHCHOPTHPOBAHUS TPYHTA OOECIICUMBACTCS
MOAJEP/KAHUE IEHCTBUTENBHON CKOPOCTH MallMHBI Ha 3aJaHHOM
YpOBHE.

IIpu nnanupoBOoYHBIX paborax cucrema «Pexum» pabotaer
coBMecTHO ¢ cucteMoit «IIpodpmib». B aTom citydae pazHocTh ya-
CTOT BpalleHus Bana (/[ — 13) yCuiInBaeTcst 10 MOIIHOCTHU U T0-
naercss Ha Onok ympasneHust «lIpoduiap» BMecTe ¢ BBIXOJHBIM
CUTHAJIOM 33JaTYMKa TOJILUHBI Cpe3aeMoll CTpyKKHU. ITO obecne-
YUBAET HEMPEPBIBHYIO PETYIMPOBKY TOJIIMHBI CTPYKKU U Harpy3-
KM, IEHCTBYIOIIEH Ha OTBaJ, a TAKKE M 4aCTOTHI BPAIllCHHUs BaJla
JIBUTATEJIS.

Tperbe HanpasieHue aBTOMAaTH3alMM MallUH  SABJIAETCS
HanboJilee MPOTPECCHBHBIM W HAIIEJICHO HAa COBEPIICHCTBOBAHHE
TEXHOJIOTUM M OpPraHMU3alUU CTPOUTENIBHBIX paboT MyTeM co3la-
HUS Ha 0asze JIa3epHOH M MHKPONPOIIECCOPHONW TEXHHKH KOM-
IJIEKCHOW CUCTEMBI JUCTAHIIMOHHOTO IPOrPaMMHOI0 WK aBTOMa-
TUYECKOT0 YNpaBICHUs MAlIMHAMH, a TaKXe IpUOOpOB ONEpaTUB-
HOT'O KOHTPOJIS Ka4€CTBA YKJIAIbIBAEMBIX IOPOKHO-CTPOUTEIBHBIX
MaTepUajIoB. DTU CUCTEMbI yIPaBICHUS MpEAHA3HAUYEHBl B OCHOB-
HOM JUIsl MaIlIMH, 3aHATBIX HAa CTPOUTEILCTBE IOPOT, MEINOPATUB-
HBIX U JIPYTUX COOPY>KEHUH.

CucteMsl yrpaBlieHHs] C IOMOILBIO JIAa3€PHOM TEXHHMKH oOec-
MEYMBAIOT U KOHTPOJIUPYIOT TpeOyeMble BBICOTHBIE OTMETKH, MPO-
JIOJbHBIN U MonepeyHblit Mpopuilb pa3pabaThIBAEMbIX U YKIJIAIbI-
BAaE€MbIX JIOPO’)KHO — CTPOUTENbHBIX MAaTepUalIoB JUIS KaXIOoW Ma-
IIMHBI, paboTaromeil B 000N TOUKE CTPOUTENHHON IIIOIIAIKH.
PaccmorpuMm paboTy Takoil cuCTEMbI Ha MPUMEpPE KOMILUICKTa arl-
napatypsl «/lopora» (pucyHok 16.3).

Cucrema yrnpaBieHHs COCTOUT U3 3a/arolleidl, KOHTPOJbHO-
cleldIle M INpOrpaMMHO-YIpaBISIIOIIEW dacTed. 3ajarouiast
4acTh C MOMOUIBIO JIA3€PHOI0 M3JIydaTessl yCTaHABIMBAET IMapa-
JIEIbHO TPOEKTHOW IIOBEPXHOCTH JIOPOTH CBETOBYIO OIOPHYIO
miockocTh. [Ipu aTOM onTudeckuit mydok B mpuOope mojaercst Ha
MIEHTONIPU3MY, KOTOpas pa3BopaduBaeT u3iaydeHue Ha 90° u ocy-
LIECTBJISIET €T0 BpAIleHHE BOKPYT BEPTUKAILHOW OCH U3ITydaTesl.
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Pucynok 16.3 — @yHkunoHaneHas cxeMa anmnaparypsl «Jlopora»

KonTtponbHo-cneasias 4acTh BKIIOYaeT B ceds (oTonpuem-
Hoe ycTpoicTBo (DIIY), ycTaHOBIIEHHOE HA INTAaHre MEXaHW3Ma
nepemerenus (MII), koropas 3akpemsieHa Ha paOoueM opraHe
MalllMHbI, B TaHHOM ciydae Ha otBaye. OIIY cayxur mis npeol-
pa30oBaHUs Ja3€pPHOrO CUTHANIA B 3JIEKTPUUECKHM, TIOCTYAIOLUHI B
650k BbIpaOoTKH koManj ynpasieHus (bBK), roe dopmupyrorcs
YIPABISAIOLUE CUTHANBI JJI UCIOJHUTENIBHBIX MEXaHU3MOB C OJI-
HOBPEMEHHBIM OTOOpa)keHHEM Ha HWH(OPMALMOHHOM TabyI0—
MHIVKATOPE MOJOKEHUS PEXYIIEH KPOMKH OTBajla OTHOCUTEIBHO
IIPOEKTHOMN MOBEPXHOCTH.

IIporpaMMHO-ynpaBisitomas 4acTb COCTOUT W3 H3MEPUTEIN
MepeMEeIeHUs] MAIIUHBI, MUKPOIIPOLIECCOPHOTO BHIYMCIUTEIHHOTO
0710ka BBIPAOOTKM KOMaHJ[ YNpPaBJIEHUS BBICOTHBIM MOJIOKEHHEM
OITY, mexanuzma nepemenienuss OIIY u ycrpolictBa mis mar-
HUTHOM 3amucu JaHHbIX. [Ipu paboTe B pydHOM pexxuMe oreparop
M0 MOKa3aHUsIM HHJWKATOpa caM yCTaHaBIIMBaeT Tpedyemoe Mo-
JoXeHue paboyero opraHa. B aBTOMaTH4ecKOM pexHME YIpaB-
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msomue curHanel ¢ bBK moparorcs Ha HCIOTHUTENBHBIA MeXa-
HU3M, T. €. Ha cuctemy tuna «lIpodunby. OIIY aBTOMaTHuecku
YACPKUBACTCS B INIOCKOCTH JIA3€PHOTO M3JIy4CHMs, a BEIUYMHA
€ro nepemeleHrs HeceT MHGOPMAIMIO O HEPOBHOCTSX BO3BOJIHU-
Moii noporu. Heo6xomumblii YKIIOH BO3BOAMMON MOBEPXHOCTH Ha
MIOCTOSIHHBIX MPOJOJBHBIX yYacTKaX MOBEPXHOCTH MOXKET 3aj]a-
BaThCsl OTKJIOHEHHUEM OCH M3JIydaTess OT BEPTUKAIIH.

[Ipu paGote Ha MepexOJHBIX BEPTHUKAIbHBIX KPUBBIX TpeOyeT-
csi Oojiee CIOKHOE YNpaBJIeHHE MAlIMHOH, KOTOpoe olecreyuBa-
€TCsl IPOrpaMMHBIM YCTPOMCTBOM. B 3TOM ciiyyae MuKporpoiec-
COp pacCUMTHIBAET HEOOXOAMMOE BBICOTHOE IOJIOKEHUE paboyero
oprana u GopMuUpyeT cUrHal JJid MexaHu3ma nepemeineHus. [Ipu
n3meHenuun nonoxenuss OIIY Bo Beicote B BBK BhipabarbiBaeTcs
CUTHAJ yIpaBlE€HUs, MO0 KOTOpOMY pabouuii OpraH MOJHUMAETCS
UM onyckaercsa Ha BbIcoTy nepemermnenus PIIY. Takas cucrema
o0ranaeT OOMBIIMMHU BO3MOKHOCTSIMHU, TaK KaK CBETOBAasl OMOpHAs
MIOBEPXHOCTh MO3BOJISIET HE TOJBKO YNPABIATh PaOOTON MAaIlMHBI
WM KOMIUIEKTa MallH, HO M OCYLIECTBIATH IMOCTOSIHHBIN Treoje-
3UYECKUN KOHTPOJIb BBICOTHBIX OTMETOK B JIFOOOM TOUYKE U Ha JIIO-
O0M sTame CTPOMTENIbCTBA AOPOTU. PaccMOTpUM HCHOIb3yeMble
CHUCTEMbI aBTOMaTUYECKOT0 yIHpaBiIeHUS paOOYMMH OpraHamMH JUIst
Pa3IUYHBIX CTPOUTENBHBIX U JOPOKHBIX MAIIMH U 000PYA0BaHHUS.

16.2 ABTOMAaTH3aIUsl TEXHOJIOTHUYECKHX Inmpoueccon MOMKH
H OYUCTKH MAlllUH M arperaTtoB

CenbCKOX03MCTBEHHYIO0 TEXHUKY IKCIUTyaTUPYIOT B pa3iuy-
HBIX KJIMMAaTHYECKHX YCIOBUAX. 1I0BEpXHOCTH TpakTOpOB, aBTO-
MOOMIIEN U CeNbCKOXO3SMCTBEHHBIX MAIIMH B pe3yJibTaTe KOHTaK-
Ta ¢ MOYBOM, PaCTEHUAMH, TOIUIMBHO-CMa304YHBIMA MaTepUajIaMH,
yIOOpeHUsIMHU, a TaKXe HM3-3a MEePEeMEHHBIX TEeMIIepaTypHBIX pe-
KHUMOB pabOThl TMOKPBIBAIOTCS 3arpsi3HEHUSIMH Pa3HOOOPA3HOTO
cocraBa. Ilo mpupoe BO3HMKHOBEHUS Pa3iIM4arOT JKCILTyaTalld-
OHHBIE U IIPOU3BOJCTBEHHBIE 3arpsA3HEHMs. K dKCITyaTalluOHHBIM
OTHOCAT JOPOKHYIO I'PsA3b, PACTUTEIBHBIE OCTATKH, OCTATKH IEpe-
BO3UMBIX IIPOJYKTOB, JJAKOKPACOUHBIE MOKPBITUS, IIPOTYKTHI KOP-

298



PO3HH, HAKUIIb, HAarap, JaKOBbIe, ac(aIbTO — CMOJIUCTBIC U MacCIIs-
HO — IpA3CBBIC OTJIOKCHMS, PAa3jIMYHbIE CMa3Ku, Macia. IIpous-
BOJICTBEHHBIE 3arpsi3HEHUS — 3TO MbUIb, CTPY)KKa, a0pa3uB, OKaJIU-
Ha, IUIAKU, IPOJYKThI U3HOCA ITPU OOKATKE U Jp.
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Pucynok 16.4 — Cxema aBTOMaTH3aI[MH MOEYHON MAIlIUHBI

Cucmema asmomamuueckoeo ynpaenenus TII motiku.
MOWMKH 3aKJII0YaeTCsl B MOjAaue B KaMepy MOWKH COOPOYHBIX €/IU-
HUIl ¥ JeTajei, OMyCKaHWU INTOPKH, 3aKPHIBAIOIICH MPOEeM IS
WCKITIOUEHUS] Pa30pBbI3THBAHMsI MOIOIIETO PACTBOPA, BKIIOYECHUU
Hacoca IMoJlayu pacTBOpa B COIUIA, 00ECIEYeHNH OTHOCUTEIBHOTO
nepeMenieHus aeranei u crpyu xuakoct. [lo ucreuenun Bpeme-
HU MOWKH JBUTATENIb HAcOCa OTKIIOYAETCS, IITOPKA, 3aKPHIBAIO-
iasi BXOJHOM MpoeM, MOJHUMAETCS, M KOP3UHA C JAETaISIMH BO3-
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BpamacTCd B UCXOAHOC ITOJIOKCHHUC. I[JISI yAaJlCHud MmapoB MOIO-
men KUOKOCTH Ha BCEM IIPOTAKCHHUU MOUKH pa60TaeT BBITSDKHAsA
BCHTUJIALMA.
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Pucynox 16.5 — IlpuHnunuansHas cxeMa yCTpOMCTBa yIPaBICHUS MOMKON

Cxema aBromatu3anuu 77/ MOWKH MOKa3aHa Ha pucyHke 16.4.
JUig ynpaBiieHUs! UCIIOJHUTEIBHBIMA MEXaHU3MaMHU yCTaHOBJICHBI
OECKOHTaKTHbIE IyTEeBblE KOHEUHbIE BbIKItOUaTenn SQI-SO5 B
KOMILIEKTE C MPOMEXYTOUHbIMU pene KVI-KV5 (pucyHok 16.5).
B ucxomHOM coCTOSHHMU TeJeKKa HaXOAMTCS B KpaHEM JIEBOM
MI0JIOKEHNH (BKIItOUEHO pene KV'1), mropka — B KpaliHEM BEpXHEM
(Bxitoueno pene KV2). [Ipu coGmrofeHnn 3TUX yCIOBUM M Ha)Ka-
TUU KHONKK SB2 BKIto4yaeTcs KOHTakTop KMI U cBOMM 3aMblIKa-
IOIUM KOHTakToM camobOnokupyercs. [Ipu Haxkatum kHonku SB3
Ha 0OMOTKY ITyckareis mpuBoja Kapetku «Bnepen» KM2 nonaet-
cs1 HanpspkeHue. [Ipu moaxoje KapeTku K MyTEeBOMY BBIKIHOYATe-
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mo SQ4 nocneanuit BritoyaeT pene KV4, pa3MblKarouuii KOHTaKT
KOTOpPOro 00ecTOYMBaeT KaTyliKy myckatens KM?2, a 3aMbIKaio-
IUN — MOATOTABIMBAET LIENb MUTAHUSA KAaTyHIKU mmyckarens KM?2
no uenu KV3 — KV4 — KV5 — KM3 v nogaeT NUTaHUE HA KATYIIKY
IyCcKaress IpuBoAa Iropku KM35.

[TocpenctBom myckatenss KM5 mopaercs HanpspKeHUE Ha 00-
MOTKY Jpyroro IycKaTels-BKIoudarenas BeHTuistopa KM7.
[IITopka, OMyCTUBIINCh B KpallHEE HUYKHEE IOJIOKEHHUE, IOCPE/-
CTBOM BbIKIIOUaTens SO3 BritoyaeT pene KV3, KoTopoe B CBOIO
ouepellb BKJIKOYAeT myckareinb Hacoca KM, pene Bpemenu KT1
MOMKM M IyCcKaTenb NpuBoia kKaperku «Bmepen». Kaperka, mpo-
JI0JIKasi ABMKEHUE BIEpE]l, BO3ACHCTBYET HA BbIKIOUaTenb SOA.
JIBM>KeHHE KapeTKH NPOAOJDKaeTcsl o cpabareiBanus SOJ. Pene
OTKJIIOUaeT MUTaHue ¢ 0OMOTKM pene «Brepen» u mojaer ero Ha
o0MOTKy pene «Hazam». JIBMKeHHE KapeTKH TMPOJOJDKACTCS JI0
TeX IOp, NOKa He CpabOTalOT KOHTAKThI pelie BPeMEHU (MOWKH),
KOTOpO€ 00eCcneunT BKIIOYEHHE IyCKaTeNls NpPUBOJA IITOPKU
«BBepx». OHna Bo3aeiicTByeT Ha SQO3. IIpu 3TOM pelne oTKIr0OYaeT-
csl, MUTaHUE C IycKaTessl MPUBOJA Hacoca IpeKpalaercs, a LUenb
MUTaHUs TyCKaTels NpuBojAa KapeTku «Bmepem» paspsiBaeTcs.
BTtopoii 3ampikatonuit koHTakT K7/ OATOTaBIMBAET ILIETh MUTa-
Hus katymku «Hazan». Eciau konTakTsl pene K71 cpaGaThIBaloT,
TO KapeTka JoxoauT 10 SOJ u Bo3Bpamaercs Hazan 10 SO4. Ecnu
K€ KOHTaKThl pene K71 3aMbIKalOTCS MPU JBUKEHUU KapeTKu
«Hazany», To ee nepemelienrne NpoaoHKaeTcs, TaKk Kak MPUBOJL €€
OyZeT moiy4arh NMUTAHUE MPU MOIBEME IITOPKHU B KpailHee BEpX-
Hee nonokenue no uenu KV2 — KT1 — KVI — KM2 — KV3. Ilpu
3TOM KapeTKa BCerJa BO3BpallaeTcs B KpallHee JIEBOE MOJIOKEHUE,
BbI3bIBas cpabartbiBanue SQ/. Pene KV otkiiodaer muraHue c
nyckarenss KM3, u KapeTka OCTaHABIMBAETCS. JTO K€ pelie OT-
KiroyaeT u pene Bpemenu K7'1. [locne 3aMeHbl OUMIIEHHBIX JeTa-
Jied B TEJEXKKE 3arpsA3HEHHBIMU U HaXkaThsi KHOMKU SB3 Bech Mpo-
L[ECC O/IaYU KapeTKU C JeTalIMU B MOEYHYIO KaMepy U caM Ipo-
[[ECC OYMCTKHU TOBTOPSIIOTCS. BEHTHIIATOpP BBITSHKKH paboTaeT mo-
cTostHHO. OTKIIFOYAIOT €ro Ha)xaTueM KHOTKH SB1.
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3AK/IIOYEHUE

Pa3zButue aBTOMAaTM3alMKM CEIBCKOXO3HCTBEHHOT0O IPOU3-
BozAcTBa B Poccun u 3a pyOexom NpuUBENO K TOMY, YTO K 3TOH
npobsemMe oOpalleHO BHUMaHHE BCEX CIELUATUCTOB, UMEIOIIUX
Kakhe — JIMOO OTHOLIEHHS K MPOU3BOJICTBY CEILCKOXO3SHCTBEH-
HOU MPOAYKIIHH .

ITo sTOMy 3a mocieqHee BpeMs WHTEHCUBHO pa3padaThIBarOT-
Csl CHCTE€Mbl aBTOMAaTHYECKOI'0 YIpaBJIeHHs] MOOWJIbHBIMU arpera-
TaMH, 110 TOYHBIMH JIUHUSIMU TIOCTIEYOOpOUHON 00pabOTKH 3epHA,
IIPOILIECChl HA KUBOTHOBOAUECKUX (epMax, NTUYHUKAMH U TEIUIU-
aMH.

IToaroToBiIeHb U YaCTUYHO BHEAPEHBI CUCTEMbl aBTOMATUKU
U TeJIEMEXaHUKH JUIS YIPABICHUS TPAKTOPAMHU, 3€PHO — U CBEKJIO-
yOOpOuHBIMH KOMOaiiHaMH, YCTPOHCTBAMU JJIsI OTCIICKHUBAHUS
TEIUIMIl U Pa3HOTO poAa XPAHWIHIL CEIbCKOXO35MCTBEHHOU IIPO-
TYKLIHU.

Wzydenne wuH)OpPMAIMOHHBIX IMapaMeTpPOB aBTOMATH3UPO-
BaHHOI'O Tpoliecca MO3BOJISET pa3padoTaTb 000CHOBaHHbIE TPeOO-
BaHUS K TOCTPOCHHUIO HOBBIX TXHOJOTHYECKUX IMPOIECCOB M Ma-
IIMH, OPraHUYeCKH NPUCHOCOOIEHHBIX JUIsI aBTOMAaTHYECKOTO
(GyHKIIMOHUPOBAHMUSL.

YroObl pazpaboTaTh METO/BI U CPEJICTBA aBTOMATHU3ALMU Ma-
IIMH ¥ TEXHOJIOTHYEECKUX TPOIIECCOB B CEIHCKOM XO3SHCTBE Tpe-
OyeTcs 000CHOBaTh THUIMAX UYyBCTBUTEIBHBIX 3JEMEHTOB, YCHIIH-
TEJBHO — BBIYHCIMTENBHBIX YCTPONUCTB M MCIIOJIHUTEILHBIX Opra-
HOB CeJIbCKOXO03HCTBEHHON aBTOMaTHKH.

W3noxXeHHbI MaTeprall 0XBaThIBAET BECh ACIEKT aBTOMATH-
YECKHUX CHCTEM YIIPaBJIEHUS U KOHTPOJS — OT MPOCTHIX C MOCIEH0-
BaTENIbHOW CBS3BIO JTATYMKOB TIEPBUYHON MH(pOpMaImu, mpeodpo-
30BaTeNel M yCHJIMTENeH 10 MHOTOKOMIIOHEHTHBIX YCTPOMCTB C
pa3BETIICHHBIMHU CBSI3SIMH, TOTYMHSIONINXCS 3aKOHAM aBTOMATH-
YEeCKOI'0 YMNpaBJICHUS M PErYJIMPOBAHUS M YIPABISEMBIX aBTOMa-
TUYECKUMHU MammmHamu. [IpuBeieHHBIN MaTeprall HILUTIOCTPUPOBAH
ornucaHueM paboThl Hambosiee 4acTo MPHUMEHSEMBIX YCTPOICTB B
aBTOMATH3MPOBAHHOM CEIIbCKOXO3HCTBEHHOM MTPOM3BOJICTBE.
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KOHTPOJIBHBIE BOITPOCHI

OcHOBHbIE TEHJICHIINH Pa3BUTHS COBPEMEHHOM aBTOMATHUKHU.
OyHKIUH I€MEHTOB aBTOMATHKH.

OcHOBHbIE BH/IbI aBTOMATU3ALINH.

OTiMyne aBTOMAaTUYECKOTO YMPaBICHUS OT aBTOMATUYECKOM
3aIIUTHI.

OTiMyus aCTaTUYECKOTO PETYJIMPOBAHUS OT CTATUYECKOTO.
3aMKHYyTast Lenb BO3ACHCTBUS M PA30OMKHYTAasl LETb.
OyHKIMOHATBHBIE, CTPYKTYPHBIC U MPUHIIUITHAIBEHBIC CXEMBbI
ABTOMATHUKH.

Cratuyeckue U AMHAMUYECKUE XapaKTEPUCTUKHU O0BEKTA.
CymHOCTh TMHEApU3aINK CTATHIECKUX XapaKTEPUCTHK.
AKKyMyHMpyomiasi ciocOOHOCTbh 00BEKTA.

[IpuunHbI 3ama3AbIBaHUs CUTHAJIOB.

CymHOCTh paboThl (OTOPE3UCTOPOB UX NMPEUMYIIECTBA U He-
JOCTaTKU, THUIIAX.

OYHKIMH YCUIIUTENEH B CHCTEMax aBTOMATHKHU.

Tunsl  ycunureneil, mnpuHOUN  pabOTBl  MArHUTHBIX
YCHJIATEIIEH.

[TpuHIM TEHCTBUS THIPABINICCKUX U THEBMATHICCKUX
YCUJIUTEIICH.

Vcnonb3oBaHue ycuauTenael B CEIbCKOXO35ICTBEHHBIX Ma-
IIMHAX U 3JIEKTPOYCTaHOBKAaX.

[TonsiTHe 0 cucTeMax aBTOMAaTHYECKOTO KOHTPOJIS.
UyBcTBUTEIBHBIC AIEMEHTHI M TIPeoOpa3oBaTeId aBTOMaTH4e-
CKUX YCTPOUCTB.

YcunmuTenpHble YCTPOWCTBA CUCTEM aBTOMATHKH.
VcnionHAUTENBHBIE 2JIEMEHTHI CHCTEM aBTOMATHKH.
KoppexkTupyromnme ycTpoicTBa CHCTEM aBTOMATHUKH.

3aiaun TEOpUU aBTOMATUYECKOTO PETYIUPOBAHHSL.
Teoperndeckue uccine0BaHUs CHCTEM aBTOMATHKH.
Pacunenenue cucteMbl Ha OTAETIbHBIC 3BEHbS.
CraTucTuveckre XapakTepUCTHKU 3BEHBEB U CUCTEMEI.

303



26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36.

37.
38.
39.
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41.
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46.

47.
48.

49.

YacroTHble XapakTepucTUky 38eHbeB CAP.

MeTtoauka cocTaBiIeHHs YpaBHEHUSI IBUKCHHSI 3BEHbEB.
Tunossle 3BeHbst CAP.

CocraBiieHre CTPYKTYpPHOUM CXEMbI CUCTEMBI.

CocraBiieHne o01Iero ypaBHEHUS JBUKECHUS CUCTEMBI.
Anamuz nuddepenunansaoro ypasuenus asmxeHust CAP.
OneHka  KOJNMYECTBEHHBIX  TOKa3aTelled  MepexXOJHBIX
IIPOLIECCOB.

Bribop mapamerpoB  cuctembi CAP w3 ycioBus
YCTOMYHBOCTH.

OcCHOBHbBIE MMOHATHUS O CUCTEMAaX CUTHAJIU3AIUU.
XapakTepucThKa M Kiaccu(puKanys aBTOMAaTHUYECKUX CHUCTEM
yIpaBIeHUsI.

ABTOMaTH3a1Usl BEHTUWISILIMOHHBIX YCTaHOBOK B JKUBOTHO-
BOYECKOH M MTUIIEBOTYECKON PepMax.

ABTOMAaTH3aIUs OCBEUICHUS ITUYHUKOB.

OCoOEHHOCTH aBTOMATH3ALIUH C.-X. TPOU3BO/ICTBA.
W3meputenbHble  ycTpoHcTBa  (TeMIEpaTypbl, JaBleHUS,
YPOBHS).

W3mepurenbHble yCTpOWCTBa (pacxo/ia, MepeMeIleHus, 4acTo-
ThI BPALICHUS).

HcnomHuTeNnbHbIE MEXaHU3MBI.

ABTOMaTH3a1Us MAIIMHHOTO JIO€HHS KOPOB.

Perynupyromue oprassl.

CucreMbl aBTOMaTUYECKOTO KOHTPOJISI IOCEBHBIX arperaros.
CucTteMbl aBTOMAaTHYECKOTO KOHTPOJIS MOJI0KEHHsT pabouux
OpraHoB.

CucTteMbl aBTOMaTUYECKOI'O YIPABJICHHUS IMOJIOKEHHEM pabo-
YUX OPTaHoB.

ABTOMAaTH3aIMs OYUCTKH U COPTUPOBAHUS 3€pHA.

CucTteMbl aBTOMaTHYECKOTO YIPaBJICHUS PEKUMaMH pabOThI
MOOUJIBHBIX CEJIbCKOXO3SIICTBEHHBIX arperaTos.
ABromaru3zanusi yOOpKM HaBo3a B IKHUBOTHOBOJUYECKUX
bepmax.
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52.

53.
54.
55.

56.
57.

58.

59.

60.
61.
62.
63.
64.
65.

TunoBble TEXHUYECKHUE PELLIEHUS IPYU aBTOMATHU3allMM TEXHO-
JIOTUYECKUX IIPOLIECCOB.

OcCHOBHbIE IPUHIIUIIBI AEHCTBUS ABTOMAaTHUYECKON CUCTEMBI
yIpaBJICHUS.

Cxema 1 npuHIUN pabOThl MUKPOIPOLIECCOPHON CUCTEMBbI
yIpaBJIECHUS.

ABTOMaTH3a1Us KOPMJIEHUS ITULIBL.

[TpuHIMD nefcTBUSA YCTPOMCTB A1 U3MEPEHUS TEMIIEPATYPBI.
ABTOMaTH3aIMs APOOMIIOK U MPOIIECCOB NMEPEPadOTKU KOPHE-
KJIyOHEIIOIOB.

ABTOMaTHU3a1Us OEHUS NTULIBL.

[IpuHuun peWcTBUS yCTPOMCTB A W3MEPEHUs YpPOBHS
U pacxoja.

CAP HOpMOI1 BHECEHUS pab0oUMX KUAKOCTEH ONphICKUBATE-
JIeH ¥ IOJAKOPMILMKOB.

Cxembl aBTOMATU3alMU JO3UPOBAHUS U CMEIINBaHUsI KOMOU-
KOPMOB.

OcHOBHBbIE BH/IbI aBBTOMAaTHYECKHUX PETYJISTOPOB.
ABTOMaTH3a1Ms 3arpy3KU YOOPOUHBIX KOMOAITHOB.
PerynupoBanue ypoBHsl, JaBJI€HUs, TEMIIEPATypPhl U Pacxo/ia.
[IpyHIMI AECTBHSI aBTOMATUYECKOM CUCTEMBI YIIPABICHUS.
Xapakrepuctuka 1 kinaccupukanus ACY.

Perynupyromue opranst CAP.
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