8 ABTOMATHU3ALMUA YBOPKHU 3EPHOBBIX KYJIBTYP

CpenctBa aBTOMaTU3aluu, pa3padaTbiBaeMble 1Ji1 YOOPOUHBIX MAILIMH, MOYXHO
KJIACCU(PUIIMPOBATH IO OJHOPOIAHOCTH BBIMOIHIEMBIX (YHKIMI M paccMaTpuBaTh B
TaKOM IOCIEA0BATEIbHOCTH: CUCTEMBI aBTOMAaTUYECKOTO KOHTPOJIS U CUTHAIM3ALINY;
CUCTEMBI aBTOMAaTHYECKOI'O PETYIMPOBAHUA 3arpy304HBIX PEKUMOB MallUH U OT-
JENbHBIX padOYMX OPraHoB; CUCTEMbI aBTOMATHYECKOTO PEryJUPOBAHUS MOJOKECHHUS
MAallMH U OTAEJIbHBIX pabo4yMX OpraHOB OTHOCHUTEIBHO MOBEPXHOCTH MOJISI; CUCTEMBI

ABTOMATHUYCCKOI'O PEryJIMpOBaHWA HAIIPABICHUA ABWKCHUA MAIlINH.

ABTOMaTH3aIus yoo-

POYHBIX MalllH

Cucremsl aBTOMaTH- Cucrema aBTOMaTH-

YECKOI'0 PEeryaupo-
YECKOTO KOH-
BaHUS HAIPABIICHUS

TPOJIA,CUTHAJIN3allu N ABHUXKCHHUA MallllH

WCTEMBI AaBTOMATH-
Cucre 0 CucreMbl aBTOMATH-

YECKOT'0 PEryIrpoBa- YECKOT'0 PEryInpo-

HHS 3arPy304HBIX pe- BAaHMS MTOJIOKEHUS

paboyux OpraHoB
AKUMOB

CucteMbl aBTOMAaTHYE€CKOTO KOHTPOJIS U CUTHAIM3ALUU MPEIHA3HAYEHBI IS
MOCTOSIHHOTO KOHTPOJISA 32 BBIMOJHEHUEM OTAECIbHBIX TEXHOJOTUYECKUX OMNEepaluil u
MOJa4YM CBETO-3BYKOBOM CHUTHAIM3ALMU BOJMUTEII0 MAIIMHBI IIPU TEXHOJOTHYECKHUX
HapYIICHUSIX. DTU CUCTEMBI JJOJDKHBI UMETh TTOYTH BCE YOOPOUHBIE arperarsl, paboune
OpraHbl 1 MEXaHU3Mbl PUBOJOB KOTOPHIX MOTYT IMOJBEPTaThCA BO3ICHCTBUSAM MEpe-
MEHHBIX Harpy30K, IPEBBIIAKIIMX JONMYCTUMBbIE 3HaUeHUsI. KpoMe TOro, 3Th CUCTEMBI

HEOOXOJMMBI JIJII KOHTPOJISI KOJIMUECTBAa U KayecTBa 00padaThIBa€MOTO MAaIIUHOM
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MPOJYKTA, a TAaKXKe JJIsi KOHTPOJISI OCHOBHBIX pab0o4YnX MapameTpoB JABUTATENIeld caMo-
XOJHBIX MAIlIMH U TPAKTOPOB, C KOTOPBIMH arperaTUpyOTCss yOOPOUHbIE MAILIUHBI.

B kadecTBe KOHTpOJMPYEMBIX IMapaMETPOB MOKHO BBIOpaTh MpeieiibHbIE
YPOBHH 3aIlOJIHEHHUS U ONOPOKHEHUS TEXHOJIOTMYECKUX E€MKOCTEH, BpalleHUE IpH-
BOJIHBIX BajoB, MPOOYKCOBBIBAHHE MPEIOXPAHUTEIBHBIX MY(T (3arpy3ka MpPUBOIH-
MBIX OpPTaHOB MPEBBIIIACT JOMYCTUMbIC 3HAUEHUS]) U HEKOTOPBIE JPYTUe MapaMeTphl,
COOTBETCTBYIOIIME CHEIU(PUKE BHIMOIHIEMOTO MPOIECca U KOHCTPYKIIMKA MAITHHbI

CucreMbl aBTOMATHY€CKOT'0 PeryJTMPOBAHUS 3arPy304YHBIX PeKUMOB

CIIy’aT JJis aBTOMAaTHYECKOTIO MNOJJEp:KaHHsl TpeOyeMOro YpOBHS 3arpy3Ku
MalluH ¥ OTIEJbHBIX PAadOYMX OPraHOB TEXHOJIOTMYECKUM MaTe€pUajioM B COOTBET-
CTBUH C UX MPOIYCKHOM CIOCOOHOCTBIO. DTUMH CUCTEMAMHU JOJKHBI OCHAILATHCS Ta-
KHE CJIOKHBIE MAaIlIMHBI, KaK 3€pHOYOOPOUHBIC, CUIOCOYOOpOUHbIE U KapTodeney0o-
pOuHbIe KOMOAHBI, IPecC-MOAOOPUINKH, JIBHOMOJIOTUIIKU, CTAIIMOHAPHBIE MOJIOTHIIKU
U JpyTHue, 3arpy3ka KOTOPBIX CBs3aHa C U3MEHEHUEM CKOPOCTHU JBUKEHHS BCErO arpe-
raTa Wih CKOPOCTHBIX PEKMMOB OT/IEIbHBIX Pa00OYMX OPTraHoOB.

VY 3epHOYOOpOUHBIX KOMOAHOB HY)KHO TaK)K€ PEryJUpOBaTh PEKUMBI Cema-
palyy ¥ CKOPOCTHBIE PEKUMBI TPHUBOAA MOTOBUJIA JKATKU TIPU TIPSIMOM KOMOAWHUPO-
BaHUU JJIsl TOTO, YTOOBI MOJACPKUBATh TpeOyeMOe OTHOIIEHHUE OKPY>KHOU CKOPOCTH
IUTAHOK MOTOBMJIA K CKOPOCTU JIBHKEHHsI KoMOaiiHa. Takoe peryianpoBaHUE HEOO0XO-
JUMO W JUISl JKaTOK, MPUMEHSIEMBIX MPHU pa3feiabHoi yOopke. Y cuiaocoyOOpOYHBIX
KOMOaIfHOB 3Ta 3a/laya pelieHa KOHCTPYKTUBHO MyTEM CHUHXPOHM3ALMU MPUBOJA MO-
TOBWJIA OT XOJ0BOM YacCTH, OJTHAKO MpHU paboTe KOMOAHOB B HEOJATOMPUSATHBIX YCII0-
BUsX (TJ10Xasi MPOXOJMMOCTh) BO3MOXKHBI ClIydad MPOOYKCOBKHM BEAYIIUX KOJEC U
HapyIIeHus TpeOyeMOoro COOTHOILIEHUSI.

VY kaprodeneyOopoUHbIX KOMOATHOB, TOMUMO PETYJIMPOBAHUS HX 3arpy3Kd
KJIyOHEHOCHON Maccoil MyTeM COOTBETCTBYIOIIETO M3MEHEHHUS CKOPOCTU JIBHYKEHUS
(ecu X0J10Bast 4aCTh TPAKTOPOB, C KOTOPHIMH arperaTupyroTcs 3Tu KOMOatHbI, UMeeT
OeccTyneH4aTyro Inepenady), He0OXOJUMO B 3aBUCUMOCTH OT BJIQXKHOCTU M JAPYTHX
CBOMCTB MOCTYMAIOIIEH HA Cemapanio MacChl MOJBUKHO U3MEHSATH CKOPOCTHBIE pe-

YKUMBbI CENapUpPYIOUIUX pabOUrUX OPraHOB: B TPOXOTHOM BapUAHTE - PEXKUM KOJEOAHUI
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I'POXOTOB, B JIEBATOPHOM BapHAHTE - PEXKUM BCTPSIXUBAHHUSI.

Hopwmanbnast pabota mpecc-mogoopIuKkoB (MoaydeHne TpeOyeMou MI0THOCTH
MPECCOBaHMs) 3aBUCUT OT PABHOMEPHOM MOJIayu PECCYEMOM MaCCHhI.

CKOpOCTh JIBHOTIOA00PIIIUKOB-MOJIOTHIIOK HEOOXOAMMO HU3MEHSTh B COOTBET-
CTBUH C U3MEHEHHMSIMH KOJIMYECTBA JIHbHA-COJIOMKH Ha Ka)KIOM IIOTOHHOM METpPE pa3o-
CTJIAaHHBIX JICHT JJI TOTO, YTOOBI 3arpy304YHBIM PEXUM MOJOTHUIIKH MOAECPKUBAJICS B
npejenax ee NpomycKHON ClIOCOOHOCTH.

CranmoHapHble MOJIOTHIJIKM OOOPYIYIOT CpPEICTBaMH JJiI aBTOMATHYECKOTO
NOJICPKAHUST UX HOMHHAJIBHOM 3arpy3KH MyTeM PETYIUPOBAHUS -CKOPOCTH JABIKE-
HUS TIOJIAONIUX TPAHCIIOPTUPYIOMUX MEXaHU3MOB M CPEACTBAMHM JIJIsl PABHOMEPHOTO
MUTAaHUS MOJIOTUJIKA MacCo¥ 1O MIMpHUHE OJarojapsi COOTBETCTBYIOUIUM pa3paBHUBA-
IOIMM yCTPOMCTBaM B MPUEMHON Kamepe. YTOObI MONTYyYUTh KAYECTBEHHBIN MPOAYKT,
HEe TPeOYIOUUN JOMOJTHUTEIBHOW OYUCTKH, MOJIOTHJIKH, KPOME TOTO, JIOJKHBI UMETh
CpElICTBa aBTOMATHUYECKOTO PEryJIMPOBAHUS YACTOTHI M aMIUIUTYJbl KOJeOaHUil pe-
IICTHBIX CTAHOB, HAMIPABJICHUS U CUJIBI TyThsI BEHTUIISITOPOB.

CucremMbl aBTOMaTUYECKOTO PEryJIUPOBAHUS 3arpy30YHBIX PEKUMOB Ha3BaH-
HBIX MAIllMH MOTYT OBITh OJHOMEPHBIMH (YUHUTHIBACTCS OJWH HAMOOJEe OMpeIesio-
WA pEeTyTUPYEMBIN TTapaMeTp, Kak MPaBUIIO, OTPAKAIOIINNA KOIUMIECTBEHHYIO CTOPO-
HY TpoIiecca) U MHOTOMEPHBIMU (YUUTHIBAIOTCS JIBA PETYIHpPYEMbIe Imapamerpa u 00-
jee, B TOM YHUCJIE U TaKue, KOTOPBIE OMPEIesIOT Ka4eCTBO BHITIOIHSIEMOTO MPOLIECCa)..
B nepByro oudepenr HeoOXoAMMO pa3padaThiBaTh U BHEAPSITH B MPOU3BOJICTBO Ooiiee
MIPOCTHIC OJTHOMEPHBIE CHCTEMBI.

CucreMbl aBTOMATHYECKOr0 PeryJHpPOBAHUS TMOJI0KEHUS TPEIHA3HAUCHBI
JUTsl CTAOUITU3AIMKA KOCOTOPHBIX MAIllMH B TIPOCTPAHCTBE (CUCTEMBI aBTOMATUYECKOTO
BBIPABHUBAHUS) U JIJI1 PETYJIUPOBAHMS IO BHICOTE OTHOCHUTEIIBHO IMOBEPXHOCTH ITOJIS
MOJIOKEHUST TIEPBUYHBIX PAabOYMX OPraHOB COOTBETCTBYIOIIMX YOOPOYHBIX MAIIIUH
(cucTeMBbl aBTOMAaTUYECKOTO KOMMUPOBAHUS pPesibeda MoJis).

CucrteMaMy aBTOMATHYECKOTO BBIPABHUBAHMS II€JIECOO0pPa3HO 000pyaA0BaTh
KOCOTOPHBIC 3€PHOYOOPOUHbIE KOMOANHBI, KOMOAWHBI 17151 YOOPKHU 3€JICHOTO TOPOIIIKa,

a TaKke Bce yOOpPOUHbIE MAIlIMHbBI, arperaTupyeMble ¢ KOCOTOPHBIMH TPaKTOpaMH U
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CaMOXOJIHBIMH IIIACCH.

PerynupoBanue mnosnokeHusi pabo4yMX OpPraHOB OTHOCUTEIBHO MOBEPXHOCTU
10JI1 HEOOXOAUMO JUIsl BCEX JKaTBEHHBIX MAILMH, KOCUJIOK, 00TBOYOOPOUHBIX MAIlIWH,
XKATOK YOOPOUYHBIX MAIIIMH, PEXKYIIHE armnapaTbl KOTOPBIX TOJDKHBI 00ecreunBaTh 3a-
JAHHYIO BBICOTY Cpe3a PacTeHUH, I KOPHEKITYyOHEYOOpOUHBIX MAIlNH, MOKANbIBa-
IOLIME OpraHbl (Jambl, TUCKH, JIEMEXH, CKOOBI) KOTOPBIX JTOJIKHBI YCTaHABIUBATHCSA U
HAXOAHUThCS Ha OMpeACNICHHON TTTyOHMHE X0/1a, @ TAaKXKe U PYyYbEeBhIX U TEPEOMIBHBIX

anmnaparoB, oA00PIIKUKOB, YaeCOOPOUHBIX aINIapaToB U Jp.

8.1 MexaHnu3Mbl HanpaBJIeHUsI ABUKEHUs YOOPOUHOIl MAIIUMHBI

YO6opouHble MallIMHBI UMEIOT OOJBIIYI0 Maccy, OHU paboTaroT, oOpasys 3Ha-
YUTEIBHYIO KoJieto. JIJ1si MOBOpOTa YIHpPaBISIEMBIX KOJEC TAKMX MAIUH MPUXOJUATCS
MIPUKIIA/IBIBATH MOBBIIICHHBIE YCUINS Ha pyJieBO€ Koieco. Ins CHUKEHUS yCUIUN B
PYJIEBOM MEXaHU3ME€ YCTAaHABIMBAIOT THIPOYCWIMTENH UIU MPUMEHSIOT THAPOOOHEM-
HbIE MEXaHU3MbI MOBOpPOTa KoJjiec. Hapsay co 3HAYUTEIbHBIMUA YCUJIUSMH JJIS TO/I-
Jiep KaHus 3aJJaHHOTO HAMpaBJICHUS JIBM)KEHUS MalllMHbI TpeOyeTcs HeocliaOHOe BHU-
MaHue, yroMJjsironiee oneparopa. [loaToMy npuUMEHSIOT aBTOMaTHYECKHE YCTPONUCTBA
pEryJIMpOBaHMS HAIIPABICHUS IBUKEHUS MAIIUHBI.

I'uapoycunurens pyneBoro mexanusma. Kopmyce ruapopacnpenenutens (puc.
8.1, a) c cUCTEMOI TAT U PHIYAroB CBSI3aH C PYJIEBBIM KOJIECOM 8, a €r0 30JI0THHK (3Be-
HO .PE) - ¢ Mexannzmom ABC noBopoTta ympasisiembix kojec 4. [Ipu moBopote pyie-
BOI'0 KoJieca KOPIyC THUIpOpaclpeiesid CMENaeTcss OTHOCUTEIBHO 30JI0THUKA, TOT/IA
MacJio MOCTyMaeT OT Hacoca 2 B OAHY U3 MOJIOCTEW TMAPOUUIIMHIpA 5, a U3 Apyrou
MOJIOCTH chuBaeTcs B 0ak 3. IIporcxoauT moBOpoOT ympaBisieMblx Kojec. Tak Kak 30-
noTHUK cBsizaH mexaHusMoM DCBAEF ¢ konecamu, TO UX MOBOPOT IEpeMeIiaeT 30-
JIOTHUK B HEUTpaJbHOE MOJIOKEHUE, TPU KOTOPOM MAcCJO 3alUpPaeTCs B THAPOLUINH-
JIpe, a ero MOTOK OT Hacoca HarpasisgeTcs B 0ak. Takum: 00pa3oM, TOBOPOT KOJIEC Me-
XaHU3MOM C TUJIPOYCHIIUTENIEM ITPOUCXOIUT M0 MEpe BpalleHus mrypsana. [I[pumene-

HUEC I‘I/I)IPOYCHJ]HTCH@I\/'I PYJIC€BOro MEXaHM3Ma YMCHLIIACT YCHUJIIMC Ha IITYypPBAJIC B
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CpaBHCHHNHU C MEXAHUYCCKHUM PYJICM. O,IIHaKO TaKHE CUCTEMBI HE HCKIIIOYAIOT OOJIBIIO-
T'O 4YHucCJia TATI' 1 pbIYaroB, 3a30pbl B COYICHCHUAX KOTOPBIX BbI3bIBAIOT 3HAYUTEILHBIN

(o 25...28°) xomnocToi X0 pyJIeBOro KoJjeca, 4To BIUsIET Ha 0€30MaCHOCTh JIBUYKEHHUSI.

H

N\ 7 ':“;‘r‘—""
7 \©

&

&

Pucynok 8.1 - [IpuHIMNHaIbHBIE CXEMBI:
a - MEXaHMYECKOT O PYJIEBOTO ACHCTBUSA C TUIPOYCUIUTENIEM; O - TUIPOOOBEMHOIO PY-
JIEBOTO yrpanieHus: 1 - QuibTp ®KUIKOCTH; 2 - Hacoc; 3 — 0aK; 4 — yrnpaBJisieMbIe KO-
Jeca; S — TMAPOUMIIUHIPGL; 6 — THAPOPACHPEACITUTENH; 7 — MPEAOXPAHUTEIBHBIN Kila-
TIaH; 8 — IITypBaJIbl PYJIEBOTO yIpaBiieHus; 9 — Hacoc no3arop; 10 u 11 - HarHera-

TEJIBHBIN U CIIMBHOM TPyOOITPOBOIBI OT HACOCA YCHUITUTEIIS.

I'uapoodbeMHOE pylieBoe yrnpapiieHHe. B 3ToM MexaHu3Mme pyreBoe Koseco 8 (puc.

8.1,0) HemocpenCTBEHHO CBA3aHO BAJIOM C BPAIIAIOIICHCS MIECTEPHEN (CaTeUTMTOM) HACO-
ca-jo3aropa 9, pacnosiaraeMoro, Kak rnpaBuio, B kabuHe mMaimHbl. [Ipu Bpamiennu pyseBo-
0 KOJIeca, a CJIeI0BaTeIbHO, U CaTeUINTa, HACOC-103aTop MOJAET MAcio B TUAPOpacHpee-
JuTeNs O U, CMelast 30JI0THUK, HATHETAET €ro B OIHY U3 MOJIOCTE THIPOIMIMHAPA S, BbI-
3bIBasi IIOBOPOT KoJjiec. M3 Ipyrow MosiocTy Macio nepemnyckaercs Ha cims. [10BopoT koliec
B Ty U JIPYI'YIO CTOPOHY MPOUCXOIUT TOJBKO IPH BPALIEHUHU PYJIEBOrO KOJIECa, & B HEMO-
JIBMDKHOM COCTOSIHUM TIPY>KMHA 30JI0THHKA CTABUT €r0 B HEUTPAIbHOE MOJIOKEHHE, 3aIupast
Macio B 00erx MoJNocTsIX ruapoumuHapa. Iloanurka Hacoca-103aTopa BBITOIHIETCS TO-

pasHomy. Korna paGoraer gBurares MallvHbl, Macjio HarHeraerca no maructpam 10 ot
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Hacoca-yCUIUTeNs (Ha cXxeMe He TMOKa3aH) Yepe3 pachpeieuTellb K Hacocy-n03aropy. B
cmydae OyKCHPOBKM C HEpaOOTAIOIIMM JBUTATElIEeM WM IPU HEUCIPABHOM Hacoce-
YCHJIITEJIE MAacJO 3acachlBacTCS HACOCOM-I03aTOPOM W3 CIMBHOM Maructpayim. Tak kak
MOMEHT Ha BaJTy HacOCa-103aropa MPONOPLMOHATIEH nepenany AaBiicHuii AP Harneranust PH
u Bhlltycka PB, T. e. AP=PH-PB, TO ciemyer, 4To MOMEHT, TOTPEOHBIN HA MOBOPOT PYJIEBOIO
KOJIeca, P OJJMHAKOBOM COIIPOTUBIIEHUH KOJIEC MOBOPOTY 3HAUMTEIILHO MEHBIIIE NPU pa-
OotaromeM Hacoce-ycumTene. ['unpoodbeMHOe pyeBoe yrpaBieHHEe MEHee MaTephasio-
eMKo (B 2,5..3 paza), yeM MEXaHHYECKOEe C TUPOYCUIIMTENIEM, XOJIOCTOM X0/ PYJIEBOTO KO-
jeca B HeM MeHbIe (4...6°). OnHako Takoi MeXaHW3M TpeOyeT OOJBIIOr0 MOMEHTa IS
MOBOPOTA IITYpBajia MPU HEPAOOTAIOILEM HACOCE-yCUIIUTENE, OCOOEHHO MPH 3aryCTEBILEH

KHUIKOCTH.

8.2 IlpuHIMNHAIbHbIE H 3JIEMEHTHbIE CXeMbl ABTOMATHYE€CKOI0 PeryJupoBa-

HHA IMOJAYM

PaccMoTpriM BHawasie CXeMbl PETYJISATOPOB MOJIOTHMIJIOK CaMOXOJHBIX KOMOAiHOB,
pearupyronmx Ha OTKJIIOHEHHSI TOJNIIMHBI CJIOS XJIEOHOW MacChl HA HAKIIOHHOM TPAaHCIIOP-
Tepe KaTKH, T. €. TAKHE, Y KOTOPBIX PEryIUpyeMbIM MapaMETPOM SIBISETCS TOIIMHA CIOSI
xJ1Ie0HOI Macchl. BO3MOXKHOCTB TakOro peryIMpoBaHusl OCHOBaHA, KaK Y>Ke€ OTMEYaioch, Ha
NPEANOCHUIKE, YTO U3MEHEHHE TOJIIIMHBI CIIOS TPOMOPIIMOHATIBHO U3MEHEHUIO MOJ1auH.

B Hacrosiiiee BpeMsi IPEIIoKEHO HECKOJIBKO TUIIOB TAKHUX PETYJISITOPOB, OTJIMYA-
IOLIMXCSI MEXIY COOOI YCTPOWCTBOM TJIaBHBIM OOpa3oM JaTyviKa M YIpPaBISIOLIETO dJie-
MeHTa. J1Ji1 HEeKOTphIX cCaMOXOAHbIX kKoMOaitHOB THna CK-5 pa3paboTaHbl B OCHOBHOM JIBE
CXEMBI PETryJISITOPOB: AJIEKTPOTUIPABINICCKUN (pUc. 8.2, a) C JaTYMKOM PEIeHHOTO TUTIA 1
TUJIPOMEXAHUYECKUH ¢ TATYMKOM MTPONOPIMOHATILHOTO TUTa (puc. 8.2, 0). B nmepBoM ciy-
Yyae YyBCTBUTEIILHBIN AJIEMEHT BBITIOJHEH B BUJE MOANPYXKUHEHHOTO (MPYKUHOU 2) NIBY-
TUIEYErOo pbluara 1, HWKHee IJIeY0 KOTOPOro OMMUPAETCsl HA HUKHIOKO BETBb 1IETH HAKJIOH-
HOTO TpaHcropTepa karku. KoHell BepXHero mieda npeicTaBisier coOoi KOHTaKT, KOTO-
pBIii TIPY OTKJIOHEHWW phlYara Ha BEJIMUYHHY, OOJIBIITYIO 30HBI HEUYBCTBUTEIILHOCTH, 3aMbl-

KacT COOTBCTCTBYIOIUEC KOHTAKTLI 3, B PE3YJILTATC YCTO B LICIIM OAHOI'O U3 3JICKTPOMArHHU-
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TOB 4 30JI0THHMKA TMOSIBIISIETCS JIEKTPUYECKUIA TOK OT UCTOUYHHMKA 5. 30JI0THUK 6 MPHU 3TOM
MIEPEMECTUTCS U3 HEUTPAIBHOTO TTOJIOXKEHUS U OTKPOET JOCTYIT Maciia U3 HallOPHOW Maru-
CTpaJli B OJHY U3 MOJIOCTEN LMiMHApa 7. B pe3ynbTate nopiieHs MWIMHAPA HAYHET Mepe-
MeImaTh OJIOK Bapuaropa 8 W CKOPOCTh KOMOalHA HAYHET U3MEHSTHCS JI0 TEX TOop, MOKa
TOJIIIIMHA CJIOST XJIGOHOM MacChl B HAKJIIOHHOW KaMmepe TOJI phdaroM He JOCTUTHET CHOBA
CBOEr0 HOMUHAJILHOTO 3HaveHus. [locie Toro kak OyJeT JMKBUAUPOBAHO BO3ZHUKIIIEE OT-
KJIOHCHHE TOAAYM, PblYar 3aiiMET CHOBA PABHOBECHOE MOJIOKEHUE U AJICKTPUUECKAS LIETIh
AIIEKTPOMArHUTa Pa3OMKHETCS (phlyar OTOWMJIET OT KOHTAKTa 3). 30JI0THUK IMOJT IEHCTBUEM
OJTHOM W3 BO3BPATHBIX MPYKHUH 9 YCTAHOBUTCSI B HEUTPAIBHOE ITOJIOKEHUE, U TTEPEXOHBIN
IIPOLIECC IIPEKPATUTCSL.

B runpomexanndeckom peryssitope (puc. 8.2, 0) ppuar cBsi3aH TMOKOM TSroi 2 ¢
30JIOTHUKOM 6. B crcTeMy CBsI3U BKIIIOUEHBI ABE MPYKUHBI 4 U 5. [lepBas npyxuna 4 urpa-
€T poJib KOMIIEHCATOpa M YCTPAHSET 3a30pbl B IIAPHUPHBIX COWICHEHUSIX MEXaHWYECKON
CBSI3U 30JI0THHUKA C PhIYaroMm.

Bropas npyxuna 5 siBnsiercss Bo3BpaTtHOW. OHA MOCTOSIHHO MPY>KUMAET phlyar K
LENH TPAHCIIOPTEPA U BO3BPAILAET 30JI0THHK B HEUTpAIbHOE MOJI0KEHUE MOCIIE JIMKBUA-
[[UU TOSIBUBIIIETOCS OTKJIOHEHUS T0JIaur XJI€OHOM MacChl OT HOMUHAIBHOTO €€ 3HAYCHMUSI.
Hacrpoiika perynsropa Ha 3aJaHHYIO Moja4dy (BepHEE TONIIUHY CJI0s1) MPOU3BOAUTCS PhI-
JayKHOU crcTeMol 3. Perymnsrop paboTaeT clieayrommM 00pa3oM.

[Tpu yBemMueHUH TOJIIIMHBI CJIOS XJICOHOM MACChl phlyar TOBOPAYMBACTCS 10 Ya-
COBOM CTpEJIKE M Yepe3 TMOKYIO CBS3b 2 CMEIAaeT 30JI0THUK 6 U3 HEUTPAILHOTO TOJI0XKE-
HUs. Macio HaYMHAET MOCTYIATh B HIKHIOKO MOJIOCTh THUAPOLUMIIMHIPA 7 BapuaTopa 8 Xo-
JIOBOM 4acTH, BBI3bIBAsI TEM CaMbIM YMEHBIIICHHE MOCTYyNaTeIbHONM CKOPOCTH KOMOaiHa.
[Tomaua x71€0HOM MacChl B )KaTBEHHYIO YaCTh COOTBETCTBEHHO HAYHET TAKKE YMEHBIIATHCS
JI0 T€X MOp, IMOKA HE JOCTUTHET 33JJaHHOM BEJIMYMHBI, IPEAYCMOTPEHHON HACTPOUKOMN pe-
ryjsitopa. B 3T0T MOMEHT 30JI0THUK 3aiMET UCXOAHOE HEUTPAIBHOE IOJIOKEHUE, U B CH-
CTEME YCTAHOBUTCSI PAaBHOBECHBIN pexuM. [Ipyu yMeHbIIEHUN ToAa4u MPOUEecC MPOTEKaeT

B 00paTHOM HaIpaBJICHUH.
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Pucynoxk 8.2 - Cxema 3JIeKTpOTrUIpaBIMuECcKOro (a) U TUApOMEXaHnuecKoro (0)

perynstopoB noaaun KoHCTpykimn BUCXOM

Ha puc. 8.3 mpencraBieHa NpUHIMITHATIBHAS CXeMa THAPOMEXaHIMUYECKOTO PETYIIs-
TOpa 3arpy3Kd MOJIOTHJIKK KomOaitHa, pazpadotanHoro B YHUNMOBCX. OcobeHHOCThIO
ATOTO PETYIATOpA SBJSIETCS TO, YTO B KAUECTBE TMAPOYCHIIMTENS MCIOJIB30BaHA CUCTEMA
COIUIO-3aCJIOHKA, paboTa KOTOPOil Oblia pacCMOTPEHA BbIIIE. 3/1ECh UyBCTBUTEIBHBIN 3J1€-
MEHT BBITIOJIHEH B BHE 1ryma 1. [Ipy u3MeHeHrnu TOMIMHBI CJ10s1 XJIe€0HOM MacChl TIyII T1e-
PEMEIIAET ITOK 2 TUAPOYCHIIATENSA 3, U3MEHSS 3a30p MEXAY TOPLIOM IITOKA 2 U TMOPIII-
HEeM rujpoycuiuTens 3. biiaronaps TakoMy IpocCeTMPOBaHUIO Maciia MEHSAETCS TaBJICHUE
B MOJNIOPLIHEBOU ITOJIOCTU THIPOLMIMHAPA 6 OTHOCTOPOHHETO JIEWCTBHS, MOPLIEHb KOTO-
poro nepemeniaet 0JI0K BapuaTopa ckopocty 7. HacTtpolika cucteMsl Ha 3aJJaHHYIO TIoJIaqy
XJICOHOM MacChl TIPOM3BOJUTCS APOCcceieM 4 ¢ TIOMOIIBIO PYKOSTKH 5. M3MeHeHrneM mosio-
YKEHUS Ipoccenis 4 N3MEHSETCs MPOTUBOJABIICHUE B TIOJIOCTH TMAPOYCUIIMTENS 3, a CIIEI0Ba-
TEJIBHO, U PABHOBECHOE TOJIOYKEHHE €TI0 IMOPILHS.

DJieMEHTHasl CXeMa TPOIecca PEryIMPOBAHMS JUIS BCEX TPEX PACCMOTPEHHBIX Ba-

PHAHTOB PETYJISITOPOB MO OTKJIOHEHHUIO TOJIIMHBI 105 XJICOHOM MacChl HA HAKJIOH-
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HOM TPAHCIIOPTEPE MACCHl HA HAKIIOHHOM TPaHCIOPTEPE MOXKET ObITH

STl RSO T g

Pucynok 8.3 CxeMa ruipoMeXaHU4eCKOr0 PEryIATopa KOHCTPYKIIMH

YHUUMOBCX

Npe/ICTaBIICHa B BUJIE, MMOKa3aHHOM Ha puc. 8.3. Ha skaTBeHHyr0 4yacTh kKoMOaiiHa 6 mocTy-
MaeT HeKOTopasi Mojiaua Macchl (, OTKJIIOHEHUs KOTOpoi A( OT HOMHUHAJILHOM Mpeodpaszy-
FOTCSL TPAHCTIOPTEPOM 7 B TONIIUHY CJIOSI, U3MEPSIEMYIO YYBCTBUTEIBHBIM JIEMEHTOM.
OtxioHeHUsT A U3MEPSIIOTCS AJIEMEHTOM 1 ¢ HEKOTOPBIM 3ara3/bIBaHUEM T, PaB-
HBIM BPEMEHU MPOXOXKICHUS XJIEOHON MacChl OT PEXKYIIEro ammapara 0 MecTa pacrosio-
YKEHUsI YyBCTBUTEIILHOTO 3JIeMeHTa. B pe3ynbrare 4yBCTBUTENBHBIN 37EMEHT | OTKIIOHSIET-
Csl Ha BEIMYMHY A, KOTOpas BbI3bIBAET OTKPHITHE AS OKOH 30JI0THHUKA 2. Macio, HoCTy1B-
1Iee B MOJIOCTh THAPOIMIIMHIPA 3, 3aCTABUT MEPEMECTUTHCS TOPIICHb HA BEIMUMHY AX,
4TO B CBOIO OuU€pe/lb MPHUBEIET K. TIEPEMEITICHUIO 0JoKa Bapuaropa 4 U M3MEHEHUIO Tepe-
JATOYHOTO OTHOIIIEHUS OT JBUTaTelIsl K XOJ0BOM 4acTH 5 komOaiiHa Ha BeimurHy At. Cko-
pPOCTh KOMOAaitHa TpU STOM M3MEHUTCS Ha BenmmunHy Ao. Tak mosydaercs 3aMKHyTasi CU-

CTCMa aBTOMATUYICCKOTO PCryJIMPOBaHU: ITOJAYN g.
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[ToMHrMO OCHOBHBIX KOOPAMHAT MPOLIECCa PEryIUPOBAHUS, HA KOMOAIH MOCTYyHaloT
Bo3mymieHus F (t), o0ycioBiIeHHbBIC pa3IMIHBIMY NIPUYIMHAME, HE CBSI3aHHBIMH C TIPOIIEC-
COM peryJMpoBaHus (KoieOaHust IMPUHBI 3aXBaTa, BHICOTHI CPe3a, YPOKAHHOCTH U JIp.).

Hacrpotika Hh cuctembl Ha 3aiaHHYIO BEIMUYHMHY TIO/IAYH MIPETyCMOTPEHA COOTBET-
CTBYIOLLEH YCTAaHOBKOM YyBCTBUTEIILHOIO 3JIEMEHTA.

B ruppoMexaHndyeckux peryasropax 1mo cxemaM Ha puc. 8.2, 6 u 8.3 snemeHT 2
MMEET JIMHEWHYIO XapaKTEPUCTHUKY (JI0 OMPEIEIEHHOTO 3HaY€HUsI €r0 apaMeTpoB), a B CH-
CTEME C JJATYUKOM PEJICHHOro THIIA, OyJIeM UMETh CYIIECTBEHHO HEIMHEHHBIN 3JIEMEHT 2 ¢
COOTBETCTBYIOILEN XapaKTEPUCTUKOM.

[Ipoxonuim uctbITaHuss KOMOAHOB ¢ aBTOMATHYECKUM PETYJISITOPOM 3arpy3KH MO-
JIOTWJIKU TI0 cXeMe Ha puc. 8.2, a. B cuctemy peryiupoBanusi ObUT BKIIFOYEH PSiJl IOTIOTHU-
TEJIbHBIX JIEMEHTOB aBTOMATUKHU, 00ECIICUMBAIOIIUX KOHTPOJIL 32 paboTolN pabouux opra-
HOB MOJIOTHJIKHU.

Oo1as cxeMa peryssiTopa komoOaiiHa - mokazana Ha puc. 8.4, [loMuMO OCHOBHBIX
AJIEMEHTOB PEryJISITOpa NOJAYN YyBCTBUTEIBHOTO 3JI€EMEHTA 1, 3JIEKTPOMAarHUTHOTO 30JI0T-
HUKA 2,-TUJPOLIIMHIpA 4 BapuaTtopa 3 XOI0BOM 4acTh KOMOaiiHa, B CUCTEMY BKIIFOUYCHBI:
JATYUK 5 KpalHUX MOJIOKEHUH BapuaTopa, CUTHAIM3aTop 7 3a0MBaHMS COJIOMOTPSICA, CUT-
HAJIM3aTOPbI § 3a0MBaHKs 36PHOBOTO M KOJIOCOBOT'O IITHEKOB, IaTYUK 9 BBIKITIOUEHUS My ThI
creruieHus1, 1aTuuk 10 meperpys3ku aBuraresis, pene 12 noakitoueHus JaTYMKOB COJIOMOT-
psica U IITHEKOB, penie 13 pa3mbIkaHus AIIEKTPUUYECKON 1IeNMH B 0OMOTKE 30JI0THUKA 2 (TOK B
ATOM LIENH MepeMEIIaeT 30JI0THHUK TaK, YTO CKOPOCTh KOMOaitHa MOBBIIIACTCS ), PyYHOH TIe-
pekmtouarens 14.

VYcraHoBKa aTyriKa Meperpy3Kd ABUraTellsl BbI3BaHa CIEAYIOIIMMU COOOPaKEHUS-
MHU. MOIIHOCTh JBHUTATENSI CaMOXOIHBIX KOMOAWHOB TpaTUTCS Ha pabOTy MEXaHHW3MOB
KoMOaliHa U Ha €ro mepenBkeHne. Pacxo MOIIHOCTH Ha TIEpEIBIKEHUE 3aBUCUT OT CO-
crostHus Tosist. Ecim o0riast MOIITHOCTE, MOTpeOHast 171t paboThl KOMOaliHa, TIPEBHIIIACT HO-
MHUHAITGHYIO MOIITHOCTh JIBUTATEIIS, TO TIPH pab0Te B TSHKEIBIX TIOJEBBIX YCIOBUSIX MOIIIHO-
CTU JBUTATENISl HE XBATUT I 00ECeUeHHUsSI HOPMAJILHOW PA0OThI MOJIOTUJIKM U CKOPOCTh
BpaIIeHUsT MOJIOTHIIHLHOTO OapabaHa pe3ko ymajer. [Ipu neperpyske aurarens aatauk 10,

YCTaHOBJIEHHBIN B peryssitope 000pOTOB JIBUTATENs], CHUKAET CKOPOCTh KOMOaiiHa, He3a-

132



BHCHUMO OT PETYJIATOPA 3arpy3KHu.

Hatauk 9 mydTel crieruieHns oOecTieunBaeT MepeKiOYeHNe CKOPOCTEH B KOPOOKe
niepesiad pyu MUHUMAJTBHBIX 000poTax 1mecteped. [Ipu BbDKMMaHWM nieqan My(QThl CleT-
JICHUS1 OCBOOOYK/IAETCSl KHOTIKA BKITFOUEHUSI M 3aMBIKACTCS IENb KAaTYIIKU AJIEKTPOMArHUT-
HOT'O 30JI0THHUKA.

CurnanuzaTtopbl 3a0UBaHUsl PAOOYUX OPraHOB MOJIOTUJIKH MOJKITIOYEHBI K CUCTEME
PETyIIMPOBaHMS TaK, YTO TP CpabaThIBAHUH KaKOTO-TMOO M3 HUX CKOPOCTh KOMOaiiHa aB-
TOMATUYECKN CHUKACTCS.

JlatTunk 5 KpallHMX TOJOKEHWUM Bapuaropa CIY)KAT — yKa3aTeleM Ui
CBOEBPEMEHHOIO TMEpeK/ItoueHruss KOpoOku Tiepenad. Korma Bapuartop HaxoauTcss B
OJTHOM W3 KpallHMX CBOMX IIOJIO)KCHWM, Ha PYJIECBOW KOJIOHKE 3aKUracTCs OJHA U3
namrioyek 11.

Pyunoii nepeximouaresis 14 uMeeT Tpu TNOJOKEHUS: YMEHBIIEHUE CKOPOCTH,
HEUTPAJIbHOE MOJIO’KEHHE, BKIIFOYEHHE aBTOMara. B repBoe MoyIoKeHNE BKITFOYAECTCS LEb
KaTyIIKA YMEHBIIIEHUS] CKOPOCTH, BO BTOPOM 00O€ KaTyIIIKU 30JI0THMKAa OOECTOYEHBI U B
TPEThEM BKIIIOYAETCS 1IETh KaTYIIKH 30JI0THHMKA Ha TOBBIIICHUS CKOPOCTH (Il TpaHC-
MOPTHOT'O MOJIOKEHUSI, KOTJ/Ia B YKaTKE HET XJICOHOM MaccChl U 1IeNb TPAHCIIOpTEPa MaKCH-
MaJIbHO OMYIIICHA).

B runpaBnnyeckyro ceTb CHCTEMbI BKIIIOUYEHBI TaKKe KiamaHbl 6, CBSI3bIBAOLIUE

HAIMlOPHYIO U CIMBHYIO MarucCTpaliy.
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Pucynok 8.5 — Cxema perynaropa nogaun koHctpykunn Y HUMMOCX
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8.3 ABTOMaTHuyecKuil pPeryjasirop 3arpy3kd MOJIOTHJIKH

ABTOMaTHYECKUI PETyJSTOp MpelHa3HaYeH JJIsl ONTHUMAJIbHOM 3arpy3Ku MOJIo-
TWIKU XJIEOHOW Maccoi. Perynsrop aBToMaTHYECKH YIPaBISIET BapuaTOpoOM XOJOBOM ya-
CTH.

OH cocTOMT M3 JaTyvKa TOJIIMHBI CIIOSI XJIGOHOM MAacchl, Pa3MEIIEHHOTO B
HAKJIOHHOHM KaMepe, MEXaHU3Ma PYyYHOTO YIPaBJICHUs] CKOPOCThI0 KOMOalHa, MEeXaHH3Ma
HACTPOMKM MOJauu XJIEOHOM MacChl, pacrpeaeNuTeNs, IpOCcceis, THAPOLIMINHIPA Bapua-
TOpa CKOPOCTH JIBWKEHHUs KOMOaiiHa, CUCTEMBI PhIYaroB, TAT U TPyOOIPOBOIOB.

Jlnst peryara 2 (puc. 8.6) MexaHn3Ma pyqHOTo YIpaBJIeHUsS CKOPOCThIO KOMOaii-
Ha IIPEYCMOTPEHO TPH MOJIOKEHUS:

-CpEIHEE HEUTPAIILHOE;

-KpaiiHee IepegHee, COOTBETCTBYIOUIEE BKIFOUEHHOMY ITOJIOKEHUIO PEryssaTo-
pa;

-KpaifHee 3aJHee, COOTBETCTBYIOILEE YMEHBLICHHUIO CKOPOCTH JIBUOKEHUS
KoMOaiiHa.

[Togauy xy1€0HOI Macchl B MOJOTUIIKY MU3MEHSIOT pbl4arom |, pyKOBOACTBYSICh
MOKa3aHUsIMU TTPUOOpa MOTEPh 3€pHA.

ABTOMaTHYECKOE PETYIMPOBAHUE MO/1a4H XJICOHOI Macchl B MOJIOTWIIKY KoMOaiiHa
IPOUCXOANT MPH KpaliHEeM MOJI0KEHUH phIyara 2.

[Tpu sToM monokeHnu ceprudeckasi rojioBka 4 pelyara 5 He MPEMATCTBYET MOJI-
HOMY XOJy €ro.

Ecmu TommHa xy1e6HOM Macchl B HAKJIOHHOM KaMepe paBHA pacueTHOM, TO 4yepes
CHCTEMY TAT U PbIUaroB 30JIOTHUK PaCHpeNeUTENsl YCTaHABIMBAIOT B HEUTPAIbHOE IMO-
noxenue. [lpu yBennueHnH mnojauv XjeOHOW Macchl B HAKJIOHHYIO KaMepy Maciio
HAarpasJsieTcsl B OECIITOKOBYIO MOJIOCTh THAPOIIMH/pPA Bapyuaropa CKOPOCTH, NepeMe-
111asi BapyuaTop Ha yMEHbBIIEHUE CKOPOCTH KOMOaiHa.

OOHOBPEMEHHO C YMEHBIIIEHHUEM CKOPOCTU JBMXKEHHSI KOMOaliHa yMEHbIIAeTCS
U TI0/1a4a XJIOHOIM Macchl B HAKJIOHHYIO Kamepy. 110510361 7 oImycKaroTcs, Mpu 3TOM 30J10T-

HUK BO3BPAIIIACTCS B HICXOTHOE MOJIOKEHUE (HEUTpabHOE).
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Pucynox 8.6 - Cxema aBTOMaTHYECKOTO PETYIATOPA MOJa4H XJICOHOW MacChl B
MOJIOTHJIKY:

1 - ppryar natyrka nojgayn; 2 - pplyar pyqHoro yrpasJeHUs! CKOPOCThIO; 3 - MeAab

BBIKJIIOUEHUS MY(THI clierieHust; 4 - cepryueckast ToJ0BKa; 5, 6 - peryaruy; 7 - monos;

(V- xomyt; 9-Bam;, 10 - npyxwuna; 11 - Ban koMIieHcaTopa
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KombaitH mpoormkaer ABUraThCs C TIOCTOSIHHOM, HO YMEHBIIIEHHOM CKOPOCTHIO, TIPH KO-
TOPO# Mof1a4ya XJ1e0HOM MacChl B MOJIOTHJIKY OYJIET COOTBETCTBOBATH 3a/IAaHHOM.

AHaIOrHYHO - IPOMCXOUT paboTa aBTOMAara Mpy YMEHBIIEHHOH M0jjauye MacChl B MO-
JOTWIKY. B 3TOM cityyae komMOaiiH ABMKETCS C YBEIIMUYEHHOW CKOPOCTHIO.

Ha ontumanbHblif - pexumM paboThl KoMOaiiHa aBTOMAaT yCTaHABIMBAIOT MOBOPO-
ToM pbruara 1. Tlpu mepeBoje priuaral Ha ceOst CKOpOCTh KOMOaliHA YMEHbIIIAETCS, OT
ce0sl - yBEIMUMBACTCA.

[Ipu pabote Ha ydacTkax, rjie CKOpOCTb JBIDKEHUSI KOMOalHa JIMMUTHUPYETCsl HE 3a-
TPY3KO MOJIOTHJIKU XJICOHOM Maccoi, a COCTOSIHUEM YOUPAaeMOro MoJisl, CKOPOCTh KoMOaitHa
PETyJIUPYETCS phlyarom 2

Ecnu pbryar 2 yctaHoBIeH B CpeiHEe MOJIOKEHUE, TO phlyar S YCTaHABIIMBACT 30J10T-
HHK B HEUTpaJIbHOE MOJOYKEHUE, IPH KOTOPOM 00€ MOJIOCTH THIPOLIMIMHIpPA BApUATOPA CKO-
POCTH 3alUPAIOTCS.

[lpu mepemerienny ppryara 2 BIHEped pbl¥ar 5 OTXOAWT OT Toplia 30JI0THUKA U
30JIOTHUK TOJ] JIEACTBUEM TNPYKUHBI IIE€PEMEIAETCS BJIEBO, a MPH MEpEMEUICHUH
pplyara 2 Hazajq phl¥ar S5, TpeoosieBas YCHINE TMPYXKUHBI, TEPEMEIIacT 30J0THUK
BipaBo. Ilpm sTOoM, ONOK IIKMBOB BapuaTropa MEPEMELIAETCS COOTBETCTBEHHO BBEpPX
WJIU BHU3, U3MEHSSI CKOPOCTh KOMOaliHa.

Ckopocts KoMOaiiHa OyzeT, U3MEHSIThCS 10 TeX TOp, NOKa BapuaTtop He JOUAET 0
CBOETO yIopa WM TIOKa phIdar 2 He Oy/ieT BO3BpallleH B HeUTPATLHOE TIOJIOXKEHHE.

[Ipu paGortaroriem KomOaifHe pbhlYaroM 2 MOXKHO YBEIMYUTH CKOPOCTh KOMOalHa
TOJILKO JI0 TaKOM BEJIMUYMHBI, IIPU KOTOPOM Tojiaua XJIeOHOM Macchl B MOJIOTWIKY HE OyzeT
TIPEBBIIIATH 33JAHHYI0 HACTPOMKY PEryJISITOpa.

Jlyist mpoBepKu COOPKM MEXaHM3Ma HACTPOWKH MOJa4Yd U MEXaHU3Ma yIpaBJe-
HUSI OTKPBIBAIOT KPBIIIKY HAKJIOHHON Kamepbl, OTBEPTHIBAIOT OOJIThI CMOTPOBBIX JIFOKOB 1
MPOBEPSIIOT, YTOOBI 00a 1oso3a 7 OJHOBPEMEHHO KACATNCh POJIMKOB IIENel IUIaBarOIIETro
TpaHCIIOpTepa U HE Kacauch LIeK Lenei. [IpoBepstor cBoOo1HOE BpallieHHe Bajia 9 B CBOMX
ornopax. Eciu nono3 He kacaercst nenu Win Kacaercs ee IeKU, He0OX0AUMO OClIabUTh 3a-
TSDKKY TaeK XoMyTa 8 1071032 7 ¥ MOBEPHYThH MOJI03 BOKPYT BaJIA WM TTEPESIBUHYTH BIIOJb OCH,

)106I/IBHII/ICB IMPAaBUJIbHOIO €T0 PACIIOJIOKCHUS.
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Peuar 6 ¢ maHKoM He JOJDKEH 33/1eBaTh 3a YPABHOBELIMBAIOIIME IPY)KUHBI
*Katki. BTynku Bama 9 OMKHBI CJerka MOKauMBaThCs HAa OOKOBMHAX HAKIOHHOM
kamepbl. [D1oTHas mocaaka BTYJIOK HE JOIMyCKaeTcs, TaK KaK MOTYT I10JIOMarhbCs
IIOJIO3BI 7.

Ban 11 xommeHcatopa JO/DKEH JIETKO TIOBOPAYMBATHCS BO BTYNKaX, a mpyxkuHa 10
KOMIIEHCATOPa JIOJDKHA ObITh YCTAaHOBJIEHA JUTMHHBIM 3aLICTIOM BHU3.

Paboty AP3M mnpoBepsioT npu paboTaroleM IBUTATENE B TaKOM MOCIeI0Ba-
TEIBHOCTH.

I[Nepemeratot poryar 2 py4qHoro yrpasieHus ot ceds. [Ipu 3tom Ook mKUBOB BapHua-
TOpa JOJKEH OIMYCTUTHCS B KpaliHee HIKHEE MOJIOKEHHE.

[ToBopaunBaroT ppryar 1 MexaHn3Ma HACTPOMKH IIOAa4H BIIEPEN 110 X0y KoMOaliHa
(0T cebst) 1o ynopa u yoexxaaroTces, 4To OJIOK IIKMBOB BapraTopa MepeMecTHICS B KpaiiHee
BepxHee MnojoxeHue. [Ipyu Bo3BpallieHnH pelyara OJIOK IIKMBOB BapuaTopa JOJDKEH IepeMe-
CTUTHCS CHOBA B KpaiiHee HIKHEE MOJIOKEHHE.

[ToBOpaunBaioOT phluar 2 pyqyHOTro yIpaBiICHUS Ha ceOsl U CIEIAT 3a MepeMeltie-
HMeM OJI0Ka IIKMBOB BapHaTopa. biiok 1omkeH 3aHATH KpailHee BepXHee IOJIOKEHUE. 3aTeM
YCTaHABJIMBAIOT OJIOK IIIKMBOB BApHUaTopa B MPOMEKYTOUHOM TMOJIOKEHUH, (PUKCUPYIOT phIyar
2 B cpeaHeM (HEHUTpaTbHOM) TIOJIOKEHMH. BIIOK MIKMBOB BapraTtopa J0HKEH YCTOWYMBO CO-
XPaHATh CBOE MOJI0YKEHHE.

Bpewmst monHoro nogseMa U OImycKaHust OJI0Ka IIKMBOB BapyaTopa U3 OTHOTO KpaiHe-
I'0 MOJIOKEHUS B JIPYTO€ JIOJDKHO OBITH B rpefienax 4-5 c.

Ecnu 6110k IKMBOB BapuaTopa MpH MOJHBIX 000pOTaxX ABUTATENs MepeMenaeT-
Csl U3 HIDKHETO B BEPXHEE KpaifHee MOJIOKEHHE 3a BpeMs Ooliee 5 ¢, HeOOXOMMO YBETNUHTh
JIaBJIeHHE, CO3/1aBaEMOE HAIIOPHBIM KJIallaHOM, BBOpAuMBasi CTEP>KEHb KJlalaHa.

[Tpu crmumikoM OwbicTpoM (ObIcTpee 4 ¢) mepemeltieHrH 0J10Ka JTaBIeHUE yYMEHbIIa-
10T, OTBOPAYUBasi CTEPKEHb KJlaraHa.

Ynopsl, OrpaHIYMBAIOIINE TIEPEMEILICHUE BapuaToOpa XOA0BOW YaCTH, PEryIupyrOT

TaK, YTOOBI TIPH KPAMHKUX TOJIOKEHUSIX BApHATOpa 3a30p MEXKIY CPETHAM U OIVKHUM Kpaii-
HUM JUCKaMH ObLT 1-2 MM.

AP3M obecnieunBaer padboTy kKoMOaiiHa ¢ TOCTOSIHHOM mojaueit xjaeOHoi macchl. Be-
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JUYMHA MO1aYU ONPEENseTcs HACTPOWKON JaTuMKa MOoJa4yM, IPOU3BOJUMOM BOIUTE-
jeM B Hayase paboThl. JIJist 3TOro Hafo mepern 3ae370M B 3arOHKY Mpy paboTaromIe MoJIo-
TWJIKE N3MEHEHUEM IOJIOKEHUsI pplyara 1 natymka yCTaHOBUTH JUTMHY TMOKOM TSI Tak, YTOObI
cepenrHa TSIru mpoBucaia Ha 10—15 mwm.

[Mocne mpoxoma kombGaitHoM 30-50 M MPOBEPSIIOT BEJIMUKHY MOTEPh 3epHA 0 MOKa3aH!-
SIM yKazaTellsl IoTephb 3epHa WK OepyT npoOsl 13 KonHuTeNsl. Ecimm notepu He 0OHapyKuBa-
I0TCS, TTOJaYy MOKHO YBEJIMYWTb, U1 Yero pbryar laaTdrika nmogauv nepeMeraroT BOepes.
Ecnu norepu Benuky, pbryar 2 nepeMenatoT Ha3aa. YOeMBILINCh B YIOBIETBOPUTEIIBHOM

KaueCTBE pabOThI MOJIOTUJIKH, ITPOJIOJDKAIOT PAdOTy C YCTAHOBUBILIEHCS MOAAYEH.

8.4 Yka3are/ib oTepb 3epHAa

VYkazarens noteps 3epHa (Y1I3) KoHTpoIMpyeT N3MEHEHUE BEIMUYMHBI TIOTEPh 3€pHA
MOJIOTHJIKOH B Tpo1iecce paboThl KoMOaiiHa.

[puHImMI ero paboThl OCHOBAaH Ha OTHOCHUTENIFHOM CPaBHEHHH KOJIMUYECTBA CBOOOTHO-
IO 3€pHA, TEPSIEMOr0 MOJIOTUIIKOM, C KOJIMYECTBOM 3€pHA, MOCTYTAIOLIETO B OYHKEP B TEKY-
M MOMEHT BPEMEHH.

OtHocHTeNbHAs BENMYMHA TOTEPh YKa3aHa Ha IIKaJle W3MEPHUTEIBHOTO MpHOOpa B
nporeHTax. Jnanazon nusmepenus ot 0,5 1o 3%.

AOcosoTHas morpeHocTs u3mepenust +0,3%.

VYkazarenpb MoTephb 3€pHa COCTOUT U3 YEThIPEX MbE303NIEKTPUUECKHX MpeoOpa3oBa-
Teneit S M 6 (puc. 8.7), u3MepuTenpHOro 6J0Ka 7, IOKa3bIBAIOIIETO pudopa 4, coeTuHu-
TEJIbHBIX MaHeel 7 U MPOBOJIOB.

JUJ1st perucTpaluy noTephb 3epHa B -COJIOME U MOJIOBE MbE303JICKTPUUECKUE
npeoOpa3oBaTesii 5 YCTaHOBJIEHBl Ha JABYX CpEIHMX, KJIABUIIAX COJOMOTpsica KOM-
OaitHa «HuBa» WM Ha BTOPOM M YETBEPTOM KIIABMITIAX. COJIOMOTpsica komobaitHa «Ko-
JIOC» U Ha ckaTtHOM nocke. [IpeoOpazoBarenb O 3epHa, MOCTYMAONIErO B OyHKEP KOM-

6aﬁHa, YCTAHOBJICH HAa JHUIIC PECUICTHOI'O CTaHaA.

139



t;—-t
-mb

h ’_;‘._-. f - ~
‘ﬁ’-‘@% A

i1 za

e 7 D

.-‘

Pucynok 8.7 - Cxema ycTaHOBKH TPHOOPOB yKazaTellsd MOTEPh 3epHa:

1- uzMepuTenbHbIN 0J10K; 2 - TyMOsep; 3- pydka UyBCTBUTEIILHOCTH; 4 - TTOKa3bIBAIO-

Ui Ipruodop; S 1 6- MHE303IEKTPUUECKHE TPeo0pa3oBaTeNy; / - COSMHUTENbHAS TTaHEb

Kaxnoe ynapenue 3epHa 0 MeMOpaHy npeoOpa3oBartesieil BbI3bIBAECT MOSIBIICHHUE HA BbI-
XoJie MpeoOpa3oBaTeNeil AMEKTPUYECKUX CUTHATIOB, KOTOPbIE MOCNE YCUIIEHHUs U ITpeo0pa3o-
BaHUSI MOCTYNAIOT HA TTOKA3bIBAIOIINKA PUOOp 4.

N3mepurenbHbiil 070k 1 MOHTHPYIOT Ha JIEBOW MaHEIW KaOWHbBI, a MOKa3bIBaIO-
il mpubop 4 — Ha pyJIeBOM KOJIOHKE.
[locrie ycTaHOBKM TPHOOPOB HEOOXOAUMO YOEMUTHCS B TPABUJIBHOCTH IPOW3BEIEHHOTO
MoHTaxa. /[ 3Toro mepeBoaat TymOiep 2 B MOJIOKEHHUE «BKITIOUYEHOY, & PYUKY 3 «IyB-
CTBUTEJILHOCTBY TEPEBOAT HA JienieHue «25». OIuH YenoBeK, HaXOAAIMIACA B KaOUHE KOM-
OaifHa, CJIeUT 3a MOBEICHUEM CTPEJIKH IMprdopa 4, a BTOpoii OpocaeT ropcTy 3epHa OTHOBpE-
MEHHO Ha MpeoOpazoBareb Nojgaur 6 1 Ha OAWH W3 mpeodpazoarerneit morepb 5. CTpenka
MOKa3bIBAOIIETO MPUOOpa J0HKHA OTKIIOHSITHCS BIPABO.

[pu yacrom (10-15 yaapoB B 1 ¢) mocTyKrBaHKM 10 MEMOpaHE OHOTO U3 MPeoOpa3o-
BaTelel CTpelika MOKa3bIBAIOIIEro Mmprudopa He J0JHKHA OTKIIOHSTHCS BIIPABO JajblIe OT-
MeTku 0,5 pr yCTaHOBJIEHHOM PyYKe «4yBCTBUTEIBHOCTEY HA JETICHUH «25.

[loaroTroBka k padote nprdopa Kak ykazaresisi noteps. [lepen Hauamom yOopKu KoMOaiH
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PETYJUPYIOT B 3aBUCUMOCTU OT COCTOSIHUSI XJIEOOCTOSI M METEOPOJIOTMYECKHUX YCJIOBUM TaK,
YTOOBI 00ECTIEUUTh MAKCHMATIBbHYIO TPOM3BOAMTENIFHOCTh M BBICOKOE Ka4eCTBO OOMOJIOTA
IpU JIOIMYCTUMOM ypoBHE ToTepb. [Ipu 3TOM KOMOaliH HACTPaUBAIOT TEMH K€ MPUEMaMH U
Cpe/CTBaMH, Kak eciu Obl oTcyTcTBOBal mpubop YII3. 3ateM ycTaHaBIMBAIOT PY4Ky 3
«JIyBCTBUTEIILHOCTb» B KpailHee JIeBOE€ TMOJIOXKEHHE, MEPEBOAIT TyMOIEp 2 B TOJIOKEHUE
«BKIL» W, JIBUTAICh HA BBHIOPAHHON CKOPOCTH, MEPEKITIOYEHUEM PYUKHU «UYBCTBUTEIIHBHOCTHY
YCTaHABIIMBAIOT CTPEJIKY Tprbopa 4 B cpeiHer yacTu pabodero CeKTopa MIKabl.

B npotiecce nanbHeiiiel paboThl TOJIOKEHNE PYUKU «UYBCTBUTEIIBHOCTE HE U3MEHS-
IOT, & PSKUAM PadOTHI TIOAACPKMBAIOT TAKUM, YTOOBI CTpEITKa Mprubopa 4 He3HAYUTEIBHO OT-
KJIOHSJIACh OT IEPBOHAYAIEHOTO TTOTO0KCHHS.

[ToaroroBka k padbote npudopa Kak U3MepuTes norepb 3epHa. Hacrpoiika nprbopa Ha
M3MEpEHHE TIOTEPh COMPSHKEHA C JOMOTHUTEIFHBIMHI 3aTpaTaMi BpeMEHH U TpeOyeT Tiia-
TENIBHOTO U KBATM(PUIIMPOBAHHOTO MOAX0AA K POBEAECHHIO 3TON pabOTHI.

KomOaitHoM, OArOTOBIEHHBIM K paboTe, KaK OMMCAaHO BBILIE, JAETAI0T MIPOOHBIN
npokoc JmHou He meHee 50 - 70 m.

Bo Bpems1 pokoca pydkoi 2 «4yBCTBUTEJIBHOCTB» YCTAHABIMBAIOT CTPENIKY MOKAa3bl-
BaroIrero npuoopa B npenenax 1-1,5% u 3aMeyaroT feneHne, Ha KOTOPOM YCTaHOBUJIACh pydKa
«IyBCTBUTEIILHOCTBY. 3aTEM BBITPYXKAIOT 3epHO M3 OyHKepa U B3BEIMBAIOT er0. COOpaHHYIO B
Ope3eHT COoJIOMY U TIOJIOBY TTOBTOPHO OOMOJIAYMBAIOT, TPEABAPUTEIILHO OTKPBIB JIFOK 36PHOBO-
TO IITHEKa AIIeBaTopa, COOMPAIOT B OPE3EHT 3€PHO, B3BEIIMBAIOT €T0 U OMPENENSIOT (haKTH-
YEeCKUI MPOLIEHT MOTEPh JIEJICHUEM MAacChl MOTEPSHHOIO 3epHa, yMHOkeHHOW Ha 100, Ha
CYMMY MAacchl 3epHa, COOpaHHOTO B OYHKEp, U MacChl MOTEPSIHHOTO 3€pHA.

[TpuGop cuMTaroT HACTPOCHHBIM, €CIT (PaKTUUECKHE TIOTEPH U. CpeIHee MoKa3a-
HUe pubopa oTan4aroTcs He 6omee yem Ha +0,3%.

B ocranbHbIX ciryyasix, A7 TOro YToObl TIOKa3aHUs PHOOpa COOTBETCTBOBAIIM (DaKTH-
YECKUM IMOTEepPsSM, HEOOXOJWMO H3MEHUTH TMOJOKEHHE PYUKH «UyBCTBUTEIBHOCTHY M
YCTaHOBUTh €€ Ha YMCJIO JIEJICHUHM, KOTOPOE MOJICUMTHIBAIOT TAK: ONPENESSIOT OTHOILECHHE
CpEHEro IMoKazaHus MprOopa K BeMUMHE (haKTUUECKUX MOTEPh, ACIST MpeaBapPUTEIBHO
3a(pUKCUPOBAHHOE TMOKAa3aHHE PYUYKU «UYBCTBUTEIBHOCTHY» HA TOMYYEHHBIA PE3yJbTaT U

YCTaHABIIMBAIOT PYYKY <«UYBCTBUTEIHLHOCTH» HA OTMETKY, COOTBETCTBYIOIIYIO HAWJCHHOMY
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qHUCITy.

[prmvep. CpemHee nokazanue iproopa - 1,5%, daxrideckue motepu - 1 %, 3adukcupo-
BAHHOE TIOJIOXKEHUE PYUKH «IyBCTBUTEIILHOCTEY - 18 NeTeHi.

HeoOxomiMoe OTHOIIIEHHE CPeIHEro MoKa3zaHus Mpudopa K (PaKTUUECKUM MOTEPSIM
paBHO:

CrienoBaTebHO, 9TOOBI TIOKa3aHHsI MPUOOpa COOTBETCTBOBATN (DAKTHYECKUM TIOTEPSIM,
PYUKY «9yBCTBUTEIIBHOCTEY» YCTAHABIIMBAOT IPOTUB OTMETKH «12).

Bo Bpemst paboThI HY’KHO CHCTEMATHUYECKH, HECKOJIBKO pa3 B CMEHY, IPOBEPSTH, YTOOBI
Ha MpeoOpa3oBaTeisix - S U 6 He ObUIO TPsI3U, MOKPOT'O HJIM CyXOTO CJIOS 3eMJITH, COJIOMBI U TI0-
JIOBBI, TaK KaK MaJarolue Ha MeMOpaHbl MpeoOpa3zoBatesiell 3epHa He OyayT BO30Y»KIaTh
ANIEKTPUYECKUX CUTHAIOB U TIOKa3aHUsl PUOOPOB OyIyT .HEMPaBWIbHBIMU (KaK MpPaBUIIO,

3aHUKEHHBIMH ).

8.5 ABTOMaTH4YecKasi cucTeMa KOHTpoJisa kombaiina PCM-10 «/IOH-1500 b»

ABTOMaTHYECKAsT CUCTEMA KOHTPOJII COCTOSIHUS OCHOBHBIX arperaTtoB M IpO-
TEKaHWs TEXHOJIOTMYECKOro Ipoluecca KoMmOailHa mocTpoeHa 1o  OJOYHO-
(GyHKUHOHATBHOMY MPU3HAKY.

Ona cocTouT U3 psiga OJIOKOB, CIYKaUIUX AJIi U3MEPEHHs YacTOThl BpallleHUs
OCHOBHBIX pabO4YMX OpraHoB KoMOaiiHa U CKOPOCTH €ro JBHMXKEHUS, JJIsl BBISBICHHUS
CHU)KEHMS YaCTOThI BpallleHUs pab0o4YrX OPraHOB, CKJIIOHHBIX K HOPMAJIbHBIX PEKUMOB
paloThI IBUTATENS], TUAPOCUCTEMBI, 3JIEKTPOOOOPYIOBaHUS U APYTUX arperaToB U CH-
cteM KoMOaiHOB. OcHoBHBIE AieMeHThl ACK M MX pacnosiokeHue MoKa3aHbl Ha pU-

cyHke 8.8.
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Pucynok 8.8 - Pactionoxxenue snementoB ACK:

/- natuyuk 060poTOB OapabaHa; 2- GJIOK UHIUKAIIMK MOTEPH; 3-TaTYUK 000pO-
TOB JABUTATENS; 4-1aTYUK CUTHAIM3aTOPA aBAPUMNHOIO AABJICHUS MAcCia; S-IIUTOK NpH-
OOpoB; 6 - naT4YMK TMpeAesIbHOM TeMIepaTyphl BOJIbI; 7-aHTEHHA AaKTUBHAs; S-
paguonpueMHuK; 9, 11- 6;10ku cBeTOBOM curHanm3anuu; 10- 670K CBETOBOM M 3BYKO-
BOM cHUTHanu3auuu; 12- OJIOK M3MEpeHUs 4acTOThl BpalleHus; 13-maTuuk 3a0MBaHus
bunbTpa 0OCHOBHOM THUIpocucTeMbl; 14, 16 - yka3aTenu 3anonHeHus OyHnkepa; 15-6mok
KOHTPOJISI CHMDKCHUSI YacTOTHI BpallleHUs; 77- HaT4uk 0OOPOTOB COJIOMOHAOMBATEIIS;
18-maTtumk 3a0uBaHUSA COJTOMOTpsCA; 79-maTUMK aBTOMATa BBITPY3KH KOMHBI; 20- mat-
YUK 3aMojHEeHUs KomHutens; 21, 22, 23, 24 - nbe303JIEKTPUUECKUE JATYUKUA MOTEPh
3epHa 3a COJIOMOTpSACOM; 25 - JATYMK OTKPBIBAHUS KJalmaHa KONMHUTENS; 26-
yCHIUTENb-(hOpMUpPOBATEND; 27, 28 - MHE30JICKTPUUECKHUE NaTYUKU MOTEPh 3€pHA 3a
OYHUCTKOM; 29-maTuynk 000pOoTOB Bayia cojomoTpsica; 30- qaT4uk 0O0POTOB 36PHOBOTO
mrHeka; 3 1-7aTyuk 000pOTOB KOJIOCOBOTO ITHEKA; 32-1aTyuK 000OpPOTOB BEHTUJISATOPA;
33-1aTUMK CKOPOCTHU NBIKEHHUS; 34-TaTYMK 000POTOB KOJIEOATEIHLHOTO Bajla OUHCTKHY;

35 - 1aTYuK BKJIKOYEHHUS] CTOSITHOYHOTO TOPMO3a

Baok usmepenus yacrorsl Bpamenus (12). Cayxut st U3MEpeHus U OT-
paXEHUsI Ha YEThIPEXPa3psIHOM CBETOBOM TalJ0 YEThIpEX MNapaMeTpPOB: HaCTOTHI

BpalllCHUA KOJICHYATOIO Bajla ABUTATCIIA, BEHTUIIATOPA OYUCTKH, MOJIOTUJIBHOI'O 6apa—
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0aHa, CKOpOCTH JBMKCHHS KoMmOaiina. OH yCTaHOBJICH B IIUTKE IprbOopoB (puc.8.9).

Baok curHanusanmm cHMKeHUs1 4acTtoThl Bpamenus (15). IIpennasnauen
JUTSL KOHTPOJISL 32 CHUPKEHUEM YacTOThI BpaIleHUS BAJIOB CIEAYIOMUX paboyux opra-
HOB:

MOJIOTHJIBHOTO OapabaHa NpPUBOJA OYUCTKU 3€PHOBOTO IIIHEKA KOJIOCOBOTO
IIHEKa COJOMOTpsica cojiomMoHaOuBatTens. Ecim Ha komOaiiHe BMECTO KOMHHUTENS
HaemieH u3Mmenbuntens [IKH-1500, To koHTponupyeTcs CHHKEHHE 4acTOThI Bpallle-
Hus: OapabaHa WM3MENbUYUTENS BEHTHIATOpA U3MeNbuuTens. [Ipy CHUKEHUU 4acTOThI
BpaImieHus 3Tux padounx opranoB Ha 15-20% ot mammHamia bCY dhopmupyeT smek-
TPUYECKUE CUTHAJIBI, ToJaBaeMble Ha Ooku cBeToBOM curHanuzanuu (BCC). biok
CUTHAJIM3AIIMN CHIDKEHHSI YacTOThI BpallleHUs pabo4YnX OpraHoOB yCTAHABIMBAETCS B
OTCEKE KaOMHBI 32 CIIMHKON CHUJICHUSI.

broxu cBeroBoii curnanuzanuu (BCC). bioku cBeTOBOM CUTHAIU3AIMU TIpe-
00pa3yloT 3JIeKTpUUECKHE CUTHAJBI, octynatomue ot 61okoB bBUY u bCY B BU3y-
aJbHBbIEC B BHJIC IMOJCBEUMBAEMBIX YCJIOBHBIX CUMBOJIOB (IMKTOIPaMM), COOTBETCTBY-
IOIUX TOMY WJIM MHOMY pabodyemy opraHy, arperaty Wid CUCTeME, HaXOJsAIeMcs B
aBapUHOM WJIM TE€XHOJIOTUYECKU U3BMEHEHHOM COCTOSTHUM.

O06a Osi0ka ycTaHABJIMBAIOTCS B BEHTUJISIIIMOHHOM OTCEeKe KaOuHbl. Ha mpaBom
osoke BCC 9 (puc.8.9) uMeroTcss MUKTOrpaMMBbI: JaBJIEHHWE Macja B JIBUTATele; BEH-
TUJIATOP U3MENIBUUTENIS; 3a0UBaHNE KOTTHUTEIS;

3a0MBaHME MPOCTPAHCTBA HAJl COJIOMOTPSICOM; TEMIIEpaTypa BOJbI B IBUTATEIIE;
3apsjiKa aKKyMyJIsSITopa.

Ha nesom 6moke BCC 11 (puc.8.9) pasmenieHbl MUKTOTPAMMBbI, AAlOIIAE WH-
dbopmanuio 0 CHI>KEHUH YaCTOTHI BPAIICHHSI BAJIOB CIEAYIOMMX Pab0YMX OPraHoOB:

MIPUBO/Ia OYMCTKH; 3€PHOBOIO IITHEKA; COJIOMOTpsICa;

BEHTWJIATOPA U3MENBUNTEIST; OapabaHa N3MEIbUYUTEINsI; COJIOMOHAOUBATES; KO-
JIOCOBOTO IITHEKA; MOJIOTUIILHOTO OapabaHa.

Nupukanus aBapuitHoro coctosHusi Ha jeBoMm Onoke BCC ummeeT KpacHbIi
[[BET CBEUECHUS.

NHpukanusi TEXHOJOTHUYECKOTO U3MEHEHHUs COCTOsIHUS Ha npaBoM Os10ke bCC
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HMMEET KEThIM BET cBedeHus. [Ipu mnojacBeunBaHuM JI0O00HW OJHOW U3  MHKTO-
rpamm  Onoku  BCC  nmarot paspereHue 0JIOKY 3ByKOBOM M CBETOBOW CUTHATM3AIIAN

(b3C) na dhopmupoBaHue 3ByKOBOTO CUTHAJA.

29 24 23 LT N0

Pucynok 8.9 - nuTok nmpuOopoB:
1- KOHTPOIH OOOPOTOB ABUTATES; 2-000POTHI BEHTHIISITOPA; 3-000poTHl OapabaHa; 4-
CKOPOCTb; S-TIpoBepKa paboThl 0110Ka; 6-TabJi0; 7- yKazaTesb 1aBJICHUS Maclia IBUTa-
TeNs; 8-pyKosiTka chema (anpinmaneny; 9-amnepmetp; 10 - ykazarenb TeMiepaTyphbl
BoJ bl aBurarens uinu macna ['CT; 11-yka3zatens ypoBHS TOrumBa; 12-kiaro4 crapTepa;
13- BKIIIOUATENb «Macch»; 14-mammna KOHTPOIbHAS MOJIHOTO BKJIIOUEHUS JIGHUKCA BBI-
TPY3HOTO IIKeKa; 15-BKiIr0YaTesb MarHeTo-myckoBoro asurarens (CM/I-24) uim
BKJTIOYATENb AekTpodakensHoro nogorpesatens (CM/I-31A, CM/I-23); 16 - koH-
TPOJIb PabOTHI ogorpeBaTess; 17 - 60K MpeIoXpaHuTeseH C MepeKIIYaTesieM MoI0-
rpeBaTelis B pexXUMe «3UMa-JIeTo» U pO3eTKOU JUIsl MEPEHOCKH; 18 - curHanu3anus
BKJTFOUEHUSI-BBIKITIOUCHHS MOJIOTUIIKH; 19 - BKIIIOUeHHEe aBToMaTa copoca KOmHbI; 20-
BKJIFOUEHHE OTONUTENs; 21- rabapuTHbIe OTHH; 22-TpaHCIIOPTHBIC dapsl (B Oammepe);
23-niepexintoyeHre KoHTposs Temneparypsl Macna ['CT u Bonbl aBurarens; 24-610k
nepeKoyaTeneil; 25-3ByKOBOi CUTHAIL: 26- MepeKIoYaTeslb KaHaJI0B KOHTPOJIS; 27-

KHOITKA 3alIOMUHAHMS 9acTOTHI BpalieHus 6apabaHa.

bnok 3BykoBoit u ceetoBoil curHanmzanuu (b3C) 10. Cnyxutr 11 popmupoBa-
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HUS TPEPHIBUCTOTO 3BYKOBOIO CHUTHala MpU MOJCBETKE J000M U3  MHKTO-
rpaMM ©  (QOpPMHpOBAHMS  MHPEPHIBUCTOTO DJIEKTPUUYECKOTO CHUTHAJIa Ha KOH-
TpoJibHyI0 Jamny «OOOOIIEHHBI OTKa3», YCTAHOBICHHYIO HAa PYJEBOM KOJIOHKE.

brok B3C ycranosnen mexay 61okamu bCC B BEHTUIISAIIMOHHOM OTCEKE KaOWHBI.

Curnanmnszaunmnsi i3BMeHeHHs HTHTEeHCUBHOCTH noteps (CUUII)»

Omna coctout u3 6moka muaukanuu noreps BUIl ycunurens-popmuponarens
umitysbcoB Y ®U-2 u natuukos noteps JAI13I1-1.

Jatuuku noteps 3epHa 21,22, 23,24, 27, 28, (puc.8.8) nbe303JIeKTPUIECKOr0
TUIIAa IPEe0OPa3yIOT FIHEPTUIO MAJAIOIIMX 3€PEH B AJIEKTPUUECKUE CUTHAIIBI U YCTaHAB-
JIMBAIOTCS B KOHIIE JABYX CPEJIHMX KIIABHIII COJIOMOTpSCA U MOJ JIOTKOM TOJIOBOHAOU-
BaTeJsl.

Ycunurenb-popmupoBatesib uMITyIbcoB 26 (puc.8.8) (YDOU-2) npeanaznaueH
JUTSL YCUJICHUS DJIEKTPUYECKUX CUTHANIOB, moctynatomux ¢ gatunkoB JII3I1-1 u ¢op-
MHUPOBaHUSI UMIYJbCOB, 00€CIEUNBAIOMUX PAOOTy OJOKa MHIAMKAIIMU MOTEPh. YCTa-
HOBJICH Ha JIEBOM OOKOBHMHE MOJIOTHJIKE HAJ 33JHUM KOHTPIPUBOAOM. biiok nHauka-
uuu noteps 2 (puc.8.8) (bUII) cinykut ayisa npeoOpa3oBaHus JICKTPUIECKUX UMITYIIb-
CoB, nocrynarommx u3 Y®OHU-2 B BuzyanbHble CUTHAIBI, IPONOPLIMOHANBHBIE NHTEH-
CUBHOCTH MOTEPH 3€pHA.

Ilepemenienne  CBETOBOrO  MATHA  HA  WMHJIUKATOPHBIX MaHEeJIsAX
BBEPX CBUJIETEIILCTBYET O TOM, YTO YPOBEHb MOTEPH pacTeT. bIIOK MHAWKAIMU TOTEPh

YCTAHOBJICH B KaOWHE Ha JIEBOU MepeIHeN CTOMKE.
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