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MeTtouyeckue yka3zaHusl 10 BBIOJHEHUIO MPAKTUYECKUX paboT pazpaboTaHbl HA OCHOBE paboueii
nporpaMmbl  nipodeccuonaibHoro moayas IIM.05 Texuudeckas »skcmiyaranuss ¥ OOCIy>KHBaHHE
TEXHOJIOTHYECKOTO 00opynoBaHus, OCHAIIEHHOIO THIPABINYECKUMHU KOMITOHEHTAMU c
MPOMOPLIMOHAIBHBIM U CEPBOYIPABICHUEM.

ConeprkaHne MPaKTHYECKUX pabOT OpHMEHTHUPOBAHO HA TMOJTOTOBKY OOYYArOIIMXCS K OCBOCHHMIO BHIA
NEeATeNbHOCTH « eXHMUYecKass JKCIUTyaTalus ¢ OOCTY)KHMBAaHUE TEXHOJOTHYECKOTO 000pYyAOBaHMUS,
OCHAIIEHHOTO TUJIPABIMYECKUMHU KOMIIOHEHTAMH C MPONOPLUOHAIBHBIM U  CEPBOYIPABICHUEM»
MpOrpaMMbl  MOATOTOBKH CIIEIMAIUCTOB CpeaHero 3BeHa Mo creupanbHoctd 15.02.03 TexHuueckas
JKCIUTyaTalusl TUIPABIMYECKUX MAlIWH, TUJIPONPUBOJOB U THUAPOMHEBMOABTOMATUKH M OBJIAJCHUIO
poeCCUOHATBHBIMUA KOMIIETSHITHSIMIL.
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1 BBEJAEHHUE

BaxHyto yactb TeopeTuueckoil u npodeccHoHaILHON MPAKTHYECKOW MOATOTOBKUA OOYJaroIIuXCs
COCTaBJISAIOT IPAKTUUECKUE 3AHATHUS.

CoctaB M coaepkaHHE NPAKTUYECKUX 3aHATUN HalpaBlieHbl Ha peanuzauuio dDenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEIHEr0 MPopeCcCHOHATHHOTO 00pa30BaHNSI.

Benymelt  n1upakTMuecKoW — LIENbI0  MPAKTUYECKUX  3aHATHM  sBisercs  (OpMUpOBaHUE
po(hecCHOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIIOJIHATH OINpENEICHHBIC IEHCTBHSA, OTEpaIHH,
HEOOXO/IMMbIE B TOCIEAYIOHNIEM B MPO(ECCHOHATBHON MESITEIBHOCTH) WM YYEOHBIX MPAKTHUECKUX
YMEHHH, HEOOXOIMMBIX B TIOCIICAYIOIICH YIeOHOU NesITSIbHOCTH.

B cootBercTBHM ¢ paboueil mporpammoii mpodeccruonanpHoro mMonyns «IIM.05 Texnuueckas
JKCIUTyaTalusl U OOCIY)KMBAHUE TEXHOJIOIMYECKOIo OOOpYyNOBaHUS, OCHAUIEHHOTIO T'MIPABINYECKUMU
KOMIIOHEHTaMH C TPONOPIMOHAIBHBIM U  CEPBOYNPABICHUEM» IPEIYCMOTPEHO MPOBEJICHHE
MIPAKTUYECKUX 3aHATHI.

B pe3ynbpraTe uX BBINOIHEHMS], 00yJatoUUNCs JOJDKEH:

ymemb:

Y 5.1.01 wuwuraTh NOpPUHUMNHMAIBHBIE TUAPABIMYECKHME U ITHEBMATUYECKHE CXEMBI C
MPOIMOPLIMOHAIBHBIM U CEPBOYIPABICHUEM U UX 3JIEKTPUUECKUE CXEMBI YIIPABIICHUS;

Y 5.1.02 BBIIONHATE MOHT&X CHCTEM THAPO- M IHEBMOIIPHUBOJIOB C MPONOPLMOHAIBHBIM U
CEpPBOYIPABIICHUEM;

Y 5.1.03 BBINIONHATE HACTPOWKY, PETYIMPOBKY M IIyCK CHCTEM THIPO- M ITHEBMOIPHUBOJOB C
MIPOTIOPLIMOHAILHBIM M CEPBOYIPABICHUEM, CHUIMATh XapaKTEPUCTHKY;

V¥ 5.1.04 npoBOAUTH TEXHUYECKOE OOCITYKHBAHUE THJIPO- U THEBMOMNPHUBOIOB C MPONOPLUOHAIBHBIM U
CEpPBOYIPABIICHUEM;

VY 5.1.05 oOHapyXH1BaTh HEUCIPABHOCTH, YCTPAHATh UX U MPUUYUHBI UX BBI3bIBIOLIHE.

ConepxaHue MPAKTMYECKUX 3aHATHHA OPUEHTHPOBAHO HA IOJITOTOBKY OOYyYarOIUXCS K OCBOECHMIO
po(hecCHOHAIBHOTO MOJYJISl ITPOrpaMMbl TOATOTOBKH CIELUATUCTOB CPEIHErO 3BEHA M0 CHELUAIBHOCTH U
OBJIAJICHUIO HPOPeCCUOHAIbHBIMU KOMNEMEHUUAMU:

IIK 5.1. Opranu3oBbIBaTh U BBIMOJIHATH TEXHHYECKYIO IKCILTyaTallMio0 U OOCITY)KUBaHHUE TUIIPO- U
ITHEBMOIIPUBOJIOB C IIPONOPLUMOHAIBHBIM U CEPBOYIPABICHUEM.

A Taxke pOpMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 01. Bei6upats crocoOsl pemeHus 3aaad npo(ecCHOHaTbHON AEITEIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. Ucnonb30BaTh COBpEMEHHbIE CPEACTBA MTOMCKA, aHAIN3a U UHTEPIIpEeTaluy HHPOPMALUU U
MH(GOPMALMOHHbIE TEXHOJIOTUH JUIs BBIIOJIHEHHS 33]1a4 IPO(pECCUOHATIBHOM e TEIbHOCTH.

OK 09. Tlonb3oBaThcst TPodecCHOHATBHON JOKYMEHTAIMEH Ha TOCYJapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

BeinonHenue oOyyaromuxcs NpPakTUYECKUX paboT mo mnpodeccrnoHanbHOMY Monynio «IIM.0S
Texuuueckast SKCIulyaTauss M OOCIY)KHMBAaHHE TEXHOJOTMYECKOro OOOpYJIOBaHUS, OCHALIEHHOTO
TUIPaBIMYECKUMH KOMIIOHEHTaMU C MPONOPLMOHAIBHBIM M CEPBOYIIPABIECHUEM» HAIPABJICHO Ha!

- ghopmuposanue ymenull npuMeHsAmMb NONYYEHHble 3HAHUSA HA NPAKMuKe, peanusayuio eouncmed
UHMENNeKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCMU

- opmuposanue u pazeumue ymenui: HabI00amy, CPAGHUBAMb, CONOCMABIAMb, AHATUIUPOBAMD,
oenams 6bl800bL U 000OWEHUs, CAMOCMOAMENbHO GeCMU UCCIe008AHUS, NONb308AMbC PA3NUUHBIMU
npuemamu usmeperutl, 0hopmaams pesyibmamsl 6 sude madauy, cxem, epaguros;

IIpakThueckue 3aHATHA NPOBONATCA B pPaMKax COOTBETCTBYIOLIEH TEMBI, IIOCIE OCBOCHHS
JMIAKTUYIECKUX €JUHUL, KOTOpPbIE 00ECTIeUNBAIOT HATUYUE 3HAHUH, HEOOXOJUMBIX IS €€ BBINOJIHEHUSL.



2METOAUYECKUE YKA3AHUSA

Tema T 1.1 IIponopuuoHajJbHOe ypaBJjieHHe THAPONPUBOAAMU

IIpakTnueckoe 3ansiTue Ne 1
I'maponpuBoabI ¢ JJIEKTPUYECKUM NPONOPUHOHAILHBIM YIIPaBJIeHHEM

Heas: Onpeaenuts OTANYUS B padOTE THAPABINYESCKON CXEMBI C TUCKPETHBIM B AIIEKTPUIECKUM
MPONOPIHOHAEHBIM YIPABICHHUEM.

Boinosnus padory, Bol Oynere:

yMemp: OTIINYATH PabOTy MPUBOJA C TUCKPETHBIM M MPOTIOPIHOHAILHBIM YIIPABICHUEM.

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.

Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBanus "['mapornpuBoja, THUApPOABTOMATHKA H
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganue:

N3yunts oTiiune paboThl MPONMOPLHMOHAIBHOTO MPUBOAA OT AUCKpeTHOro. CoOpaTh cxeMbl Ha
CTEH]IE.

Kparkue TeopeTnueckue cBeleHH:

CoBpeMeHHbBIE DJIEKTPOTHAPABINYECCKHE TPHUBOIBI - W3JCIUS BBICOKUX TeXHOJOTHA. OHH
COYETAIOT B ce0e CHIIOBBIE W TMHAMHYECKHE CBOWCTBA TMIPONPUBOIOB C TIOCTOSIHHO PACIIHPSIONIIMUCS
BO3MOKHOCTSIMH MUKPODJIEKTPOHHUKH. VHTEHCHMBHO BHEAPSIOTCS THIPOANIAPATHl C AJIEKTPHYECKHM
MPONOPIIMOHAIEHBIM  YIIPABJICHUEM, ITO3BOJISIONIAE OCYIIECTBIATh JUCTAHIIMOHHOE OecCTyleHYaToe
perynupoBaHUe OCHOBHBIX [TApaMETPOB MOTOKA paboyei JKUAKOCTU: pacxoia U AaBJICHUS.

Jlyia cpaBHEHUS MPOMOPLHUOHAIBHOTO U JUCKPETHOTO YyIpaBieHUs (paboTaroliero no MpUHIUITY

«OTKPBIT—3aKpPbIT») PACCMOTPHM JIB€ CXEMBI JJIEKTPOTHUIPABIMYECKHX IPHBOJOB, PabOTAIOMIUX II0
UKITY: OBICTPBIN MOIBOJ — paboyas moada — OBICTPBIN OTBOJ (puc. 1).
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Pucynoxk 1 - I'uaponpuBobI C TUCKPETHHIM (a) ¥ MPONOPIHOHATIBHBIM (0) TEKTPHUUECKUM
yIpaBJICHUEM

B o0eux cxemax peBepcupoBaHuE IBWKEHHS TuApolmuHapa 1.0 ocymiecTBiusieTcs mojadeit
YIPABJISIONINX ANEKTPUUECKUX CUTHAIOB Ha dyieKTpoMarHuThl Y 1 u Y2 pacnpenenurens 1.1; nepexon Ha
pabouyro moaauyy (MOHMXKEHHYIO CKOPOCTh BBIJIBUYKEHUS) OCYIIECTBIISIETCS MO CUTHANy OT IYTE€BOTO
BEIKTIOUaTeNns S1.

l'unponpuBoa ¢ MEKTPUUECKUM AMCKPETHBIM yrpaBieHueMm (puc. 1, a). BeiaBmkeHue mToka
ruapounnuuapa 1.0 ocymiecTBiseTcs TpH TMoAaye HampspkeHUs Ha siektpomaraut Y 1. IITtox
BBIJIBUTAETCS. C MAKCUMaJIbHOW CKOpPOCTBIO, TaK KaK CJIHB W3 IITOKOBOM TMOJIOCTH IMJIMHJpA
OCYILIECTBIISIETCSl Uepe3 HOPMAIbHO OTKPBITHIN 2/2-pacmpenenutens 1.02. [Ipu moCTHKEHUU MITOKOM



IIyTE€BOrO BhIKItOYarens Sl, mpoucxoaut nepekitoueHue pacnpenenurens 1.02 u padboyast )KuJIKOCTb U3
ruapouuauHapa 1.0 HaunHaeT nocTynaTh Ha CIMB Yepe3 APOCCeb ¢ 00paTHbIM KilaranoM 1.04, ckopocThb
BBIXOJIHOTO 3BEHA CHM)KAETCS — BBINOJIHSACTCS pabouyas mojava. Bo3BpaT mToKa TUAPOUMIMHIpPA B
HCXOJHYIO TO3MIMI0 OCYLIECTBIISIETCA C BBICOKOM CKOPOCTBIO IPU I0JAaYE€ CUTHaJIa YIPaBICHUS Ha
anektpomaruut Y?2. [lepexmtouenue pacnpenenureneit 1.1 u 1.02 conpoBoxaaercs pe3kuM U3MEHEHUEM
JaBJICHUS B MOJOCTAX ruapoumauHapa 1.0, BciaeAcTBHE 4Yero NOPLIEHb JBUXKETCS C PE3KUMHU
YCKOPEHUSIMHU.

JlMCTaHLIMOHHOE PETyIMpPOBaHUE AABJICHUS B IPUBOJIE OCYIIECTBUTH HEBO3MOKHO.

['upponpuBon ¢ 2IEKTPUYECKUM  IPONOPLUOHAIBHBIMM  yhpaBieHuem (puc. 1, 0).
I'unpopacnpenenurens ¢ 3MEKTPUYECKUM NPONOPLMOHAIBHBIM yIpaBieHueM 1.1 u3MeHseT He TOJIbKO
HampaBJICHUE, HO M PACXOJA MPOXOIsmieil uyepe3 Hero pabodedl >KUAKOCTH. DTH (YHKIMOHAIBHBIC
BO3MOXHOCTH armapara 00ecreyrBaroT IJIaBHOE U3MEHEHUE CKOPOCTEN ABMkKEHMs ruapouunnausapa 1.0,
YTO MO3BOJISIET YIPOCTUThH THIPABIMUYECKYIO CXEMY MPHUBOJIA, UCKIIOUYHMB U3 HEe 2/2-paclpeienuTelb U
Jpoccenb ¢ 00paTHBIM KJIallaHOM.

[Ipy mojaye MakCMMaJbHOTO [0 YPOBHIO YIIPABISIOLIEIO CHUTHAJTa Ha MPONOPLHMOHAIBHBIN
ANIEKTPOMArHuT Y1 CKOPOCTh BBIABM)KEHUS IITOKAa MakcUManbHa. [Ipyu TOCTHKEHUH IITOKOM IYTEBOTO
BbIKIIOYarenss S1 ypoBeHb CHUTHaJla Ha MPONOPLUUOHAIBHBIM 3JIeKTpOMarHuT Y1 CHMKaercs, 4To
COMPOBOXKIAETCS YMEHBIIEHUEM CKOPOCTH BBIABM)KEHHUS IITOKA. BBICTpBIM BO3BpaT BBIXOJHOTO 3BEHA
OCYILIECTBISIETCSl MpU  TO0Jaye MaKCHMajbHOTO IO YPOBHIO  YIPAaBJISIOUNIEr0 CHUTHajga Ha
MPOMOPIMOHATBHBIN AEKTPOMArHUT Y 2.

[lepenuBHOM KJamaH ¢ MNPONOPUMOHAIBHBIM JIIEKTPUYECKUM yrpasieHneMm 0.2 mo3BoiseT
JTUCTAaHLIMOHHO YIPAaBIATH JaBlieHWEM B mpuBoje. Hampumep, mpu ABMKEHUU THAPOLMIMHApa 0Oe3
Harpy3Ku JaBlIEHHE MOXET ObITh NMOHMKEHHBIM, a MpHU Mepexojie Ha pabouylo ONepanuio JaBlieHHE
MOBBIIIAETCS 10 TPEOYeMOro 3HaUEHUS.

Takum 06pa3oM, IPONOPIUOHATIBLHOE JIEKTPUUECKOE YIpaBIE€HUE MapaMeTpaMu THIIPONPHUBOJIA
MIO3BOJISIET ONTUMU3HPOBATH THAPOCUCTEMBI II0 KPUTEPHUAM DHEPreTUYECKUX IOTEPh M KadecTBa
MEPEXOJHBIX  IPOLECCOB,  OCYHIECTBIATh  MHUKPOIPOLECCOPHOE W aQJalTUBHOE  YIPABIICHHE
IrUIpOo(UIMPOBAHHBIMU YCTaHOBKaMU. IIpu 3TOM CYIIECTBEHHO yIy4IlalOTCsl KOMIIOHOBOUYHBIE PELLICHUS
3a CYET COKpallleHHs KOJIMUYECTBA T'MIpOannaparoB, TPyOOIPOBOJOB U COEANHEHUH.

Iopsinok BbINOJTHEHHSI PAa0OTHI:

1. N3yuuts paboTy nmponopuuoHanbHOM paboTsl npuBoga. CoOpaTh cxemy.

2. 3aprcoBaTh XapaKTEPUCTHKH pabOTHI TPUBOJIOB, 3alUCATh CXEMYy MOTOKOB KaKIOU
THJIPOCUCTEMBI.

3. [Ipoananu3upoBaTh pa3HUIy padOT MPHBOJA C JUCKPETHBIM U IPOMOPIUOHATBHBIM

yIpaBJICHUEM. 3aIucaTh MPESUMYIIECTBA CXEMBI C IPOTIOPIIMOHATIBHBIM IIPHBOIOM.

dopma npeacTaBiieHUs pe3yJbTaTa:

OTt4er 0(OPMIICHHBIN B TETPaIH JJIs MPAKTHUESCKUX paboT

Kpurepun oneHku:

OTiinyHO — paboTa BBIMOJHEHA BEPHO B IOJHOM 00bEMeE, Ha 3al[UTe OMHMCAH MPUHIUI PabOTHI
BEPHO, XOPOIIIO — €CTh HE3HAYUTEJIbHBIC OIIMOKH B OMUCAHUU TPUHIIUITA PA0OTHI; YIOBICTBOPUTEIHLHO —
Ha 3alUTe ONMCAH MPUHIUI Pa0OThI C OIIMOKAMHU; HEYIOBJICTBOPUTEIHLHO — paboTa BHINIOJHEHA HE B
IIOJIHOM 00BEME.



IIpakTnueckoe 3ansiTue Ne 2
IIponopuuoHaJbHbIE 3IEKTPOMATHUTBI € YIIPABJAECHHEM 110 CHJIE U 110 MO0JI0KEHH IO

Lesb: HAYIUTHCS BBIOMPATh MPOTIOPIIMOHATIBHBIE SJIEKTPOMArHUTHI

Boinosnus padory, Bel Oynere:

ymMemsb. HAXOIUTh pa3Iduue MEXIYy 3JIEKTPOMarHUTaMH C YIpaBICHUEM IO CWIE U IO
MIOJIOXKEHHUIO.

MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCCOB".

3aganue:

1. U3yunTh npuHIUN pabOThl MEKTPOMArHUTOB C YIPABIECHUEM 110 CHUIIE.

2. 3yunth npuHIUN paOOThI AMEKTPOMArHUTOB C YIIPABICHUEM I10 MOJIOKEHUIO.

KpaTkue Teopernueckue cBeeHHs:

KOHCTPYKTI/IBHBIMI/I DJIEMEHTaMU, npuaarOmuuMu rHApaBINYCCKUM arraparam paHee
HCOOCTYIIHBIC CBOﬁCTBa, ABJIAIOTCA IMMPOMOPHHUOHAIIBHBIC JJICKTPOMArHuThl, KOTOPBLIC OCYHICCTBIIAIOT
(YHKIHIO COTIPSKEHUS 3JIEKTPOHHONW CUCTEMBI YITPaBICHUS U MHIPaBIMYECKON YacTH MPUBO/A.

[IponopuroHaibHbIE 3EKTPOMArHUTHI pa3paboTaHbl HA OCHOBE AJIEKTPOMATrHUTOB MOCTOSTHHOTO
TOKa, HUCHOJB3YCMbIX JId JUCKPETHOIO YHPaBJICHUA THUAPABIMYCCKHUMU PpacClpCacanuTeIIsIMU U
OTJIMYAIOTCSl OT HUX HAJIWYMEM B KOHCTPYKIMH yIpaBisioniero konyca (puc. 1, a, mo3. 2) wu3
HEMarHUTHOTO MaTepuaa, KOTOpbId u3MeHseT GopMy JTMHUI MarHUTHOTO MOJIS.

B 3aBUCHMOCTH OT BBINOJHSIEMbIX (DYHKIHH BBIMYCKAIOT MPOMOPLUOHAIBHBIE 3JIEKTPOMArHUTHI,
peryaupyemsle 1o cuie (puc. 1) u mo mosoxenuto (puc. 2).
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Pucynox 1 - [TponopuiroHalIbHBIN 3JIEKTPOMArHuT, YIPaBJIIeMbIil 10 CUJIE,
U €r0 XapaKTepUCTHKA

DONEeKTpUYECKUd BXOJHOW CHUTHAJI, HAaNpHMep, OT 3aJarollero MNOTEHIMoOMeTpa 6, B BHUIC
HaAMPSDKEHU M0aeTCsl Ha SJICKTPOHHBIN YCUIIUTENh 8, T/ie TpeoOpa3yeTcsl B COOTBETCTBUU CO 3HAUEHUEM
HaAMpPsDKEHUS B DJICKTPUUYECKUN TOK Harpy3ku (Hampumep, 1 MB .1 MA). Dnekrpudeckuii TOK, IpoTeKas
Mo 0OMOTKE KaTyIIKU 3, CO3[aeT 3JIEKTPOMArHUTHOE I0JIe, KOTOPOE BBI3BIBACT MPOJOJIHLHOE CMEILICHHE
(beppOMarHuTHOTO TMOJBUYKHOTO SKOPSI 4 C CHIION, MPONOPIUOHATIBHON cuiie Toka. Hanuume obpatHoi
CBS3M IO TOKYy, 3HAU€HHWE KOTOPOTO CpPaBHUBAETCS C 3aJaHHBIM BXOJHBIM CHTHaJOM B Y37€
cyMMupoBaHus 7, obecrieunBaeT MOJJEp>KaHUE CHIIBI TOKA, a TaKUM 00pa3oM, U CHIIbI, pa3BHUBaeMOM
sKopeM 4, Ha 3aJJaHHOM YPOBHE JIa)Ke MPU U3MEHEHUHU BHEIIHETO COMPOTUBICHUS SKOP0. OCOOEHHOCTHIO
3NIEKTPOMAarHUTOB, PETYIUPYEMBIX 110 CUJIE, SBIISIETCS TO, YTO OHU PA3BUBAIOT MOCTOSIHHOE IO BEJIMYMHE
yCUITHE, MPONOPIIMOHATIFHOE [T0JAHHOMY YIIPABJISIONIEMY CUTHATY, BO BCEM JHAaINa3oHe X0/a SKOps (pHcC.
1, 6). Bo3Bpar sikopst 4 B UCXOJHOE COCTOSIHHE MPU CHITHM YIPABISIONIErO CHUTHANIA OCYIIECTBISETCS
npyxuHoi 5. TlocKodIbKYy HPOMOpPLIMOHANBHBIE ANIEKTPOMArHUTHI pabOTalOT B Maclie, B KOHCTPYKIIUU
npenaycMoTpeHa rnpodka 1 uist yaaneHus: Bo3ayxa.
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Pucynoxk 2 - [lpuHnun neiicTBus NponOpLUOHATBHOIO MAarHUTA, YIPABIIIEMOIo 0 CUJIe

B rugpoanmaparax ¢ HponopLUMOHAIBHBIM JJIEKTPUUYECKUM YIPABICHUEM CHJIa, pa3BUBaeMas
AJIEKTPOMAarHUTOM, YpPaBHOBEIIMBAETCS CWJIOW MpYXHUHBI, Harpyxkatomed 3PD. Paboueilt Toukoi
rujpoanmapara sBJISE€TCI TOYKAa IEPECEUEHUs] XapaKTEepPUCTUK MPOMOPIUOHATIBHOIO MarHuTra u
Harpy’karouiei npyxuHsl (puc. 2).

Hano>xenne nuHeWHON XapakTepUCTUKU MPYXKUHBI THApOANapaTa Ha XapakTepUCTUKY MarHuTa
MTOKa3bIBAET, YTO BEJIIMYMHA CMELIEHHs MOJNPYKMHEHHOTO SKOps (BEIMYMHA CXKATHS Harpyxaroueu
MPYKUHBI) TPOTIOPIMOHATbHA TOKY, TPOTEKAIOLIEMY Yepe3 KaTYIIKY IEKTPOMarHuTa.

Ha craOunpHOCTh XapakTepHCTUK TUApoanmnapaTa C [OPONOPIHOHAIBHBIM  YIPaBJIEHUEM
OKa3bIBAIOT OTPHIATEIbHOE BIMSHHE THUIPOJUHAMHYECKHE CHJIbI, BO3HUKAIOIIME TpU OOTEKaHUU
3aMOPHO-PETYIUPYIOIIETO JJIEMEHTa, a TakXKe CHJIbI TPEHUs MEXAy TOJBWKHBIMUA 3JIEMEHTaMu
KoHCTpyKuuu. [IposiBienne 3tux (akTopoB MOXKET CTaTh MPUYMHON IMJIOXOM MOBTOPSIEMOCTH B pabore
rujpoanapara, T.e. IPUBOJAUTH K TOMY, YTO NPU HEOJHOKPATHOM Mojade OJMHAKOBBIX MO YPOBHIO
CUTHAJIOB  yIpaBJEHMs, IIOJIOKEHUE SAKOpS MarHura, a, CIeJO0BaTelbHO, U  PerylupyeMblil
THJpOANnapaToM I[apamMeTp, MOXET OKa3blBaTbCs pa3iMyHbIM. TakuM o00pa3oM, HOJepKaHUE
TpeOyeMBbIX MapaMeTpoOB Ha 3aJaHHOM YPOBHE ONPEIENSACTCS TOYHOCTBIO INO3MLIMOHUPOBAHUS SIKOPS
JIEKTPOMArHuTa. 3HAYUTENbHOE YIYYIIEHHE TOYHOCTH MO3MLMOHUPOBAHUS SIKOPSI MOYKHO IOJYYHTb,
€CIIM YIPaBJIEHWE MAarHUTOM OCYIIECTBIIATh HE C OOpPAaTHOM CBSA3BIO MO TOKY, KaK 3TO PEATM30BAHO B
MarHuTax ¢ peryJupoBaHUEM II0 CWJIe, @ C OOpaTHOM CBS3bIO IO TOJOXKEHUIO SIKOpS, Kak 3TO
BBITOJIHSETCS B IPONOPIMOHAIBHBIX MarHUTaxX ¢ YIPaBICHUEM I10 TOJI0KEHUIO (puc. 3, a).

SIkops MarHuTa 3 ynep>KMBaeTCsl B IMO3ULUH ONpeeseMOil BEIMUYNHON TOKA MPOTEKAIOLIETo M0
KaTylIKe, He3aBUCUMO OT MPOTUBOAEHCTBYIOIIEH CUiIbl (B paboueM Juana3oHe 3Ha4YeHHWH) MOCPEACTBOM
3aMKHYTOrO KOHTypa peryaupoBaHus. CurHan oOpaTHOH CBSI3U TIEHEPUPYETCS aHAJIOTOBBIM
MHAYKTUBHBIM JaTYMKOM I0JIOKeHMsI 1. BennurHa BEIXOHOTO CUrHaJIa aTYMKA 3aBUCUT OT MOJIOKEHHUS
KECTKO CBSI3aHHOTO C IKOpPEM 3 cepJieuHuKa 2.

Ha xapakrepucTuke Mariura, NpuBeAEHHOW Ha puc. 3, 06, ocb «Xoj SKOps» BBINOJIHEHA B
OTPHLIATEILHOM JMala30He 3HAYEHUH IO MPUYUHE TOr0, YTO B CBOOOJHOM COCTOSIHUU SIKOPb I10A
JEeUCTBUEM MPYXKHUHbI 4 HaxOAUTCA B BBIABUHYTOH mo3unuu (xox sikops paseH 0). IIpu ycraHoBke
MarHuTa Ha rujpoannapar noj AeHCTBUEM COIPIraeMoM IeTaau — HPYXKHUHbI UM 30JI0THUKA — SKOPb
IPUHYIUTEIBHO CIBUTAETCS BHYTPb KATYLIKH, T.. B 00JIaCTb OTpHUIATENbHBIX 3HaueHUH xona. Ilpu
10Jla4ye YIPABISIONIEr0 3JIEKTPUYECKOI'0 CHUTHAjla Ha KaTYIIKy SKOPb HAuMHAeT BbIJBUTATbCS, T.C.
npubnmxarbes K nosuuuu 0.



Pucynok 3 - [IponoprroHanbHbINA MarHuT C yIpaBJIE€HUEM 110 HOJIOKEHUIO

XapakTepUCTUKA PEryJIMPyeMOro MO TMOJIOKCHHID MarHuTa HE HMEET JIMHEMHBIX YYacTKOB,
XapakTepHBIX JJISI MarHuTOB, PETYJIHPYEMBIX II0 CHJIE, YTO CBHUJIETEICTBYET O 3aBUCUMOCTHU
Pa3BUBAEMOr0 MarHUTOM YCHJIMS OT TTOJIOKEHUS SIKOPSI.
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Pucynok 4 - CxeMbl KOHCTPYKTUBHOT'O UCIIOJIHEHUS TUIpOANapaToB
C IPOMOPILMOHAIBHBIM YIIPABICHUEM

l'unpoanmaparsl ¢ MPONOPLHOHATBHBIM YIPABIEHUEM BBIMOIHSIIOT 10 CJIEAYIOUUM ABYM CXEMaM:
e B KJamaHax JaBJeHUs —  HAarpyXxamllylo TPYKHHY pacrlojiaraloT  Mexay

MPOTIOPITMOHATBHBIM MarHuToMm u 3P (puc. 4, a);

e B I'MJpopacnpeAeuTeNIX — 30J0THUK PacloyiaraloT MeXIy Harpyxaromei npyxuHou u

MPOTIOPITMOHATBHBIM MarHuTOM (puc. 4, 0).

Takoe KOHCTPYKTHUBHOE HCIIOJHEHUE IMO3BOJISIET OCYIIECTBIATH MPOMOPLHUOHAIBHOE BXOJIHOMY
AIIEKTPUYECKOMY CUTHATy CMEILEHUE 30JI0THUKA B PACIPE/ICIUTENAX U CKaTUE HArpyKarolell mpyKUHbI
B KianaHax JaBieHus. [Ipu sTom pacrpenenureny npuoOpeTaroT BO3MOKHOCTh HE TOJBKO HAIpPaBISATh
MOTOKH paboyei KUAKOCTH, HO U U3MEHSATH €€ PacXo/l.

IMopsinok BbINOJIHEHHSI PA0OTHI:
1. U3yunth npuHIUN pabOThI 3IEKTPOMArHUTOB C YIPABICHUEM IO CHJIE U TI0 MOJIOKEHHUIO.
2. CdhopmynupoBaTh X JOCTOUHCTBA U HEIOCTATKH.

dopma npeacTaBiieHus pe3yJbTara:
Otuer oopMIICHHBIH B TETpaau AJsl MPAKTHUECKUX paboT
Kpurepun oueHku:

OTinyHO — paboTa BBHINOJIHEHA BEPHO B MOJHOM O00BEME, Ha 3aIIUTE OMUCAH MPHUHIIMIT PaOOTHI
BEPHO, XOPOIIIO — €CTh HE3HAYUTENIbHbIE OMIMOKH B OMMCAHWUU MPUHIIUIA PAOOTHI; YIOBIECTBOPUTEIHLHO —
Ha 3alIUTe OMUCAaH MPUHIUI pabOThl ¢ OMMOKAMM;, HEYJOBJIETBOPUTEIHLHO — paboOTa BBHIMOJIHEHA HE B
MIOJIHOM 00BbEME.



IIpakTnueckoe 3ansiTue Ne 3
Iopsinok popMupoBaHUs BXOAHBIX CHTHAJIOB M 3aJaHHE YCTAHOBOK

Heab: HAYYUTBCS BBIOMpATh AIICKTPOHHBIE YCWIMTEIM U I0JIy4aTb pacxoiHy0
XapaKTEPUCTUKY THUJIPABINYECKOTO PACHIPEIEIUTENS C IPONOPLHUOHAIBHBIM YIIPAaBIECHUEM
Boinosnus padorty, Bel Oyaere:
yMemp: BBIOUPATH SJIEKTPOHHBIC YCHUJIHMTEIH M TMOJIYy4aTh PacXo/JHYI0 XapaKTEpUCTUKY
pacnpenenuTens ¢ MPonopPLUOHAIBHBIM YIPaBIECHUEM.
MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.
OO6opynoBanmue: KOMIUIEKT y4eOHOTO oOopymoBanusi "['mapompuBoj, THIPOABTOMATHKA W
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOIIeCcCOB".
3aganue:
1. I3y4uTh TUIIBI 3IEKTPOHHBIX YCHIINTENEH U OCOOEHHOCTH UX paOOTBHI.
KpaTkue Teopernyeckue cBeieHUs:
JIEeKTPOHHbBIE YCHJIUTEIH

Jlyst yripaBieHUs MPOTIOPITMOHATBHBIM JIEKTPOMArHUTOM TPEOYETCsl JOCTATOYHO MOITHBIN
anektpuaeckuit curaan (20...40 BT), KoTopbIit He MOKET OBITH MOJJaH HEMOCPEACTBEHHO OT JIEKTPOHHOU
CUCTEMBI yrpaBjeHus (BbIxoaHas MomrHoCcTh MeHee 0,5 Bt). Conpsoicenue smux ycmpoticmes
ocyujecmenaemcs dAeKmpOHHbIMU VCUIUMENAMU, KOMOopble VCUIUBAIOM 8X00HOU CUSHAN NO MOWHOCHU

00 8eJIUYUHBL, OOCMAMOYHOU 0I5 M020, YmMo0bl NPUEEeCcmi 8 Oeticmeaue NPONOPUUOHATbLHLL

QNIEKMPOMASHUN. U YIPAGTIAeMbLE UM 3ANOPHO-DEYAUPYIOUUE dJIeMERMbL 2UOPOANNAPAMOs.

[IpuMeHsIOT ABa TUIIA YCUIIMTENCH: anano2o8ble U Kitoyesbie.

AHAIIOTOBBIE YCUJIMTEIHN, KOTOPHIE CTPOSITCA Ha 0a3e JTUHEHHBIX ONEPallMOHHBIX YCHIIUTENEH ¢
MOIIHBIM BBIXOJIOM HE€ HAIJIM IIHPOKOTO TMPUMEHEHHsS MJIs YIpaBieHHs MPONOPIUOHATIBEHBIMU
anekrpomarauramu BBuay Hu3koro KIIJI (mopsiaka 50 %) v HEBBICOKOM HAAEKHOCTH.

B KiII0ueBbIX  YCHIIMTENSIX, SBJSIONINXCS — WUPOMHO-UMNYIbCHOIMU _Npeobpazosamenimu,
peanusyeTcss TPUHIUI  wupomuo-umnyabchot mooyuayuu (IIIMM) BeixomHoro curnHana. OcHOBHOE
nocrourctBo [IIMM — Beicokuit KIIJl (Oomee 90 %) mocTpoeHHBIX Ha €€ OCHOBE YCHIUTENEH
MOIIIHOCTH, KOTOPBIM JOCTUTAaeTCs 3a CYET HCIOJIb30BAHUSA UX B KIIOYEBOM pEXHME (BKIIOYCHHE U
OTKJIIOUEHHUE TOKA B IETH yrpasiieHus) (puc.1).
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Pucynok 1- ®@opma curnana npu UM



[Ipu I[INM HenpepbIBHBIN CUTHAN, IOJAABAaCMBId Ha BXOJ YCUJIHUTENs, mpeoOpasyercs B
UMITYJIBCHBIA CUTHAJ Ha ero Bbixoze. [Ipu atom ammiutyna, Hanpumep 24 B, u nepuon T renepupyembix
YCUJIUTENIEM HMIIYJIbCOB OCTAIOTCSI IOCTOSIHHBIMM, a IIMpuHAa umnyiabca A T 3aBUCUT OT BEIMYMHBI
BXOJHOI'O0 CUTHAJIA.

[TockoNbKY KaTyIIKM HpPONOPIHOHAIBHBIX 3JIEKTPOMAarHUTOB O0JAJal0T WHAYKTHBHOCTBIO, a
SAKOPb — WHEPLUMEN, MMIYJIbChl C BBIXOJA YCHUJIMTENS CIVIAKUBAKOTCA M IPHU JOCTATOYHO BBICOKOM
yactrote [IMM-curnana skopp MOXXET BeCTH ceOs Kak MpU YIOPABJIECHUU OOBIYHBIM aHAJIOTOBBIM
curHaioM. OpjHako JUIsl YOpPaBJIEHUS T'HAPABIMYECKUMU paCHpPEleUTENsIMU BBIXOJHOW CHUTHAI
YCWIMTENA MOJAETCAd C YacTOTOW, HAa KOTOPYK SIKOPb IPONOPLHUOHAIBHOIO MAarHUTa YCIIEBAET
OTKJIUKATbCSl. JTO JENaeTcsl JUId TOro, 4TOObI 30JI0THUK PACIPENEIUTENS, HAXOIAIINICS B KOHTAKTE C
SAKOPEM, OCYULIUPOBAI, T.€. KOJeOacs B 3aJaHHOM MO3UINH C MAJIOH aMIUTUTYION M OOJIBIION YaCTOTOM.
B Takom cOCTOAHMM MEXIy 30JIOTHHKOM M KOPIIYCOM pAaCHpEACIIUTENs HAaYMHAIOT JIEHCTBOBATH CHJIBI
TPEHUs CKOJBXKEHHUS, 3HAYUTEIBHO MEHBIIME, YEeM CHJIbl TPEHHsS IOKOS, 4YTO IOBBIIIAET
YyBCTBUTEIBHOCTD PacTIpeACTUTENS K YIPABJISIOUIMM CUTHAIAM U yIy4IlllaeT CTaOUIbHOCTH €ro padoThI.

B HEKOTOppIX MOZENAX KIIOYEBBIX YCHIUTENEH INPEIyCMOTPEHA BO3MOKHOCTh BBOJA
JOTIOJIHATEIBHOM YaCTOThI M aMILIUTY bl OCIIMIIIALMH, He3aBucumo oT LIMM.

Jlnst ynipaBneHus rufpoarniapaTaMy ¢ OJJHAM IIPOTIOPLUMOHAIBHBIM 3JIEKTPOMArHUTOM PUMEHSFOT
0OHOKAHAIbHbIEe YCUIUTENN, Ha BXOJ KOTOPBIX CUTHAJl YNPAaBJIEHUS IMOJAETCS B BUJE HANPSHKEHUS
MOCTOSIHHOTO TOKa, 00bIYHO B nuana3zoHe or 0 mo 10 B. Vmopasnenue rujgpoamnmnapataMu ¢ JIBYMs
MarHUTaMH OCYILECTBIISETCSI 08YXKAHAIbHbIMU YCUTUTENAMH, Ha OJIMH BXOJ] KOTOPOTO MOAAETCS CUTHAI
ynpasieHus B quamnasone ot 0 no -10 B, a va BTopoii ot 0 1o +10 B.

Jlis onTUMH3alMM COBMECTHON paboThl THUApOANNapaTtoB M AJIEKTPOHHBIX YCWINTEIEH B
MOCJIETHUX TMPEAyCMOTpeHa BO3MOXKHOCTh HACTPOMKM HEKOTOpBIX mapamerpoB. Jlins ynoOcTBa
00CTyKMBaHUSI OPraHbl HACTPOUKH OOBIYHO BBIHOCST Ha JIMIIEBYIO MTAHENb YCUIUTENEH.

B xauecTBe mpumepa Ha pHC. 2 NMOKa3aHbl JIBYXKAHAJIBHBIA YCWIMTEIb M €r0 HAaCTPaWBacMble
IIapaMeTpHl.
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PucyHnok 2 - JIByXKaHQJbHBIN YCHJIUTEIb U €r0 HACTPauBaeMble NapaMeTpPbl

BanancupoBouHblii TOk. BeneacrBue HeM30eKHbIX TEXHOJIOIMUECKUX MTOIPEIIHOCTEH, BO3HUKAIOIUX B
Ipolecce U3rOTOBJICHUS paclpesieuTesel, 30J0THUKM B HUX MOTYT 3aHUMaTh HE CTPOTO LEHTPAIbHOE
MIOJIOKEHHE IPU OTCYTCTBUH YNPABIISIIOIIMX CUTHAJIOB Ha MPONOPLUUOHAIBHBIX 3JIEKTPOMArHUTax. To
OTKJIOHEHHE MOXHO KOMIIEHCHUPOBaTh, [10JIaB HA OJIMH U3 MarHUTOB OaJlaHCUPOBOYHBIM TOK. DTy Mepy
KOMIICHCALIUH TT0JIO’KEHHSI 30JI0THUKA OOBIYHO Ha3bIBAIOT HACMPOUKOU cO8U2A.

IIpeaBapuTeabHblii TOK. [I0CKOIBKY B pacnpeaesuTeNsaX ¢ NPONOPLIUOHATIBHBIM YIIPaBIEHUEM OOBIYHO
IPUMEHSIOTCS  30JI0THUKH  C__ NOJOJCUMENbHbIM __Nepekpulmuem, TO JUld  YCTPAaHEHHUsS  30HbI
HEYYBCTBUTEIBHOCTH HA MAarHUTHI MOJAIOT MPEABAPUTENBHBIN TOK, MOJ JEHCTBUEM KOTOPOTO 30J0THHUK
CMeIaeTcs Ha BENUYMHY, OJIM3KYI0O K 3HAYCHMIO TOJIOKUTEJIBHOTO MEPEKPBITUS M yCTaHABIUBAECTCS B
MIOJIOKEHHUH, XapaKTEPHOM JJISl 30JI0THUKOB C HYJIEBBIM IIEPEKPBITHEM.

MakcumaibHblii TOK. HacTpoiikoil TaHHOTO mapaMeTpa COrIacyroT padoTy YCUIIUTENS C pa3IMyHBbIMU
10 NOTPeOIIIEMOMY TOKY MPOMOPILHOHAIBHBIMU JIEKTPOMAarHUTAaMH. JTOT XKe AIIEKTPUYECKUN MapameTp
CIIY’)KUT MEpOH OTpaHHYEHHs TUAPABINYECKHX MapaMEeTpPOB THAPOAINIapaToB IIPU COXPAHEHHUU BCETO
JMana3oHa YHpaBJSIOMMX CHUrHaloB. Hampumep, OrpaHMYMB MaKCUMAaJbHBIA TOK 3HAYEHUEM BJIBOE
MEHBUINM JIONYCTUMOTO, NPU N01a4€ MAKCHUMAJIBHOTO YIPABJAIONIEr0 CUIHAJIa HAa MPONOPHUOHAIBHBIN




QJICKTPOMAIrHUT, 30JIOTHUK pacCIpCACIUTCIIA CMCCTUTCIA HaA BCJIHMYMHY BJIBOC MCHBIIVIO €I'0 ITIOJIHOI'O
paboyero xoja.
PeSy.]IBTaTOM HpaBI/IHBHBIX HaCTpOCK YCI/IJII/ITCJISI SABIIACTCSA HOJIy‘-IeHI/Ie HpaKTI/I‘-IeCKI/I HI[GaHBHOﬁ

pacxo;[Hoﬁ XapaKTCPUCTUKNU TUAPABIMYCCKOI0 pacnpCACIUTCid ¢ MNPONOPHHUOHAIBHBIM YIPABJICHUCM
(puc. 3).

XapaxTopwCTuna XapaxrepmcTuka XapaxrepucTvea
younuTens PECHPeRENUTENR PACNPEAENWUTENA, YNDHMEMOID yoHIHTanem
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Pucynok 3 - Komnencanusi 30HbI HeHyBCTBUTEJIbLHOCTH pacnpejejinTesieil ¢ MPONoOpHuOHATbHBIM
ylnpaBJjieHHeM

[ToMuMO yKa3aHHBIX BBIIIE HACTPOCK B YCHJIUTEISAX MPEAYCMATPUBACTCS BO3MOXKHOCTH
HE33aBHCHMOT0 M3MCHCHHWs BPEMEHU HApPACTAaHWS M BPEMEHU YMEHBIICHUS BBIXOJHOTO CUTHAJA IOCHE
IOJIaYU W CHATHS CKa9KOOOpa3HOTO BXOJIHOTO (TaK Ha3bIBacMas HACTpOoWka pamm). Tak, Hampumep,
MUHUMAJbHOE BpEeMsi CpadaThIBaHUS OJHOKACKATHBIX THPABIMYCCKUX paCHpEeIIUTEICH B CpeaHEM
coctaBisgeT S0 Mc, IpH ATOM YIPABJIIEMbIE HMH UCTIOJTHUTCIIBHBIC MEXaHU3MBbI JIBUTAIOTCS C BHICOKHUMH
YCKOPEHUSMH, YTO MOXET COTPOBOXKIATHCS CKAaYKaMU JaBJICHUS W HEPAaBHOMEPHBIM JIBIDKCHUEM
BBIXOJIHBIX 3BEHBEB (pHC. 4 a).
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Pucynok 4 - PerygunpoBanue BpeMeHH cpadaTbIBaHMs THAPABIHMYECKOr0 pacnpeaeanTe s

VYBenuueHne BPEeMEHU HapacTaHUs M CHUIKEHUS BBIXOJHOTO CHUTHAlla YCHIIMTENS 00ecredrBacT
IJIJABHOE TMEpeMEIICHNEe 30JIOTHUKA PACIPEICIUTENII W TMPUBOTUT K pPabOTe HCIOTHUTEIBHBIX
MEXaHHU3MOB ¢ TpeOyeMbIM HapacTaHHEM CKOPOCTH IMPH Pa3roHe U TOPMOXKEHUEM B KOHIIE XoAa (puc. 4,
0).

Takum 00pa3oM TUIPABIWYECKUE paACIpeNeuTeNld C MPOMNOPLUUOHAIBLHBIM  YIIPaBICHHEM
00€eCIeYnBaIOT He MOAbKO mpedyembvle CKOPOCHU O8UNCEHUS UCNOIHUMEIbHbIX MEXAHUZMOE, HO U UX
VCKOpEHUsl, KAK HNpu _pa3zeoHe, MaxK U _Npu _Mmopmodicenuu. ITO TO3BOJSET pellaTh MUPOKUH Kpyr
TEXHUUYECKUX 33/1a4, peann3alis KOTOPbIX Ha 0a3e AUCKPETHBIX TUApOpaclpeaeTuTeIe HEeBOZMOXKHA.

Tak npu MaccoBoif TOATOTOBKE CIEMUATMCTOB JUIsi PabOTHl €O CIOXKHEHIIeH TEeXHUKOM,
JKCIUTyaTausi KOTOPOW CBfi3aHA C PUCKOM JUIS KM3HHM, AKTUBHO MCIIOJB3YIOTCS PAa3jIMYHOrO poja
TPEHAXKEPBI-UMUTATOPBI, OCHAIlleHHBbIE  THIPOMPHBOJAMHU  Ha  0a3e  pacmpelenuresne C
MPONIOPLMOHAIIBHBIM YIIPABICHUEM.




PucyHok S - Tpenaxep-umuraTop camoJiera

Hanpumep, nuioTsl BO3AYIIHBIX KOpaOjell TPEeHHPYIOTCS B PEXUME pEAIbHBIX OINYIIEHUMN:
KOMIIBIOTEPHBIE TPEHAXEPHI IpPEAIaraloT UM BO BpeMs TPEHUPOBKH IEPEKHUBATh W BEPTUKAJIbHBIC
B3JIETHI, M BO3AYIIHbIC AMBI. [[11aBHBIEC NN PE3KKE MOIBEMBI BBEPX, HAKIOHBI, TOBOPOTHI U UX COYETAHHE
JOCTUTAKOTCS WM3MEHEHHEM IIOJIOKEHUS OJHOTO WM HECKOJBKUX TATOBBIX THMIPOLIWIMHJIPOB,
YIPaBIsEMbIX THIPABINYECKUMU PACIIPEAETUTENSIMHU C MPOTIOPIMOHAIBHBIM yIIpaBieHueM (puc. 5).

IHopsiaok BhINOJIHEHHS PA0OTHI:

1. W3yunTh nOpuHOMN JOEHCTBUS  WUPOMHO-UMNYIbCHO20NPEeoOpazoeamels, 3apucoBaTh
¢dopmy curnana mpu M.
2. Kak monyunTh mpakTHuecKd HACATbHYIO0 PACXOIHYIO0 XapaKTEPUCTUKY THIPaBINYECKOTO

pacnpenenuTens ¢ IponopLUUOHAIbHBIM ypaBieHueM? Kak o0ecrieunTs IJIaBHOE INepeMelleHue
30JIOTHUKA pacipenenuTens U paboTy UCIIOJHUTEIBHBIX MEXaHU3MOB C TPeOyeMbIM HapacTaHHEM
CKOPOCTH MPH pa3roHe U TOPMOKEHHEM B KOHIIE Xo1a?

dopma npeacraBiieHus pe3yJbTara:
OTtuer oopMIICHHBIH B TeTpaau AJIs MPAKTHUECKUX paboT

Kpurepun oueHku:

OTiimyHO — paboTa BBINMOJIHEHA BEPHO B IOJIHOM 00beMe, Ha 3alIUTe ONMHMCAH MPUHIUI PabOTHI
BEPHO, XOPOIIO — €CTh HE3HAYUTEIIbHBIC ONIMOKH B OIMMMCAHWUHU ITPHHIIMIIA PAOOTHI; YIOBICTBOPUTEIEHO —
Ha 3aIMTE OMHCAaH MPHUHIUI PaOOThl C ONMIMOKAMHM; HEYJOBJICTBOPUTEIIBHO — pabOTa BBINOJIHECHA HE B
ITOJIHOM o0OBeMe.



IIpakTnueckoe 3ansTue Ne 4
Kiianansl 1aBJjIeHHs ¢ NPONOPLHOHAIBHBIM YIIPABJIECHHEM IPAMOI0 U HENPAMOIo AeHCTBUA

He.]'lb: HAaYYUTHCA NPUMCHATH KilallaHbl JABJICHHA C IIPONIOPIHHUOHAIIbHBIM YIIPABJIICHUCM.

Boinosnus padory, Bel Oynere:

Ymems: npuMeHATh KIIamaHbl JaBJICHUS C TPOTIOPLUUOHATIBHBIM YIIPABICHUEM

MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKA3aHHUS.

OOopynoBanmue: KOMIUIEKT ydeOHOTO oOopynoBanus "[wIponmpuBoja, THUAPOABTOMATHKA W
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCcCOB".

3aganue:

1. I/I3y‘II/ITI) CTPOCHHUEC U IMPUHIIUIT I[ef/'ICTBI/ISI MPONMOPUHUOHATIBHBIX KJIAITAHOB JABJICHHA, BbBIYCPTUTH
1 coOpaTh NPUHIMIHUAIBHYIO THAPOCXEMY C Pa3HBIMU KJIallaHAM .

Kparkue TeopeTuueckue cBeeHHA:

Hcmonp30Banne KIiIallaHOB JaBJICHUS C MPONOPHHUOHAIIBHBIM YIPABJICHUCM IIO3BOJIACT IIPpH
HGO6XO)II/IMOCTI/I HCIIPCPBIBHO PEryjivpoBaTh AABJCHUC B PAa3JIMYHBIX JIMHUAX THUAPOCHCTEMBI
MMOCPEACTBOM DJICKTPUICCKOTO CUTHAJIA.

r—=

Pucynox 1 - Hpe,Z[OXpaHI/ITeJ'IBHHﬁ KJIanaH IpsIMOTO JIEUCTBHUS C MPONOPIUOHATIBHBIM
yIpaBiIeHUEM

[IpuHUMIBI NeMCTBUS KIamaHOB JaBJIEHHUS C MPOMNOPIHOHATIBHBIM YIPABIECHUEM aHAIOTHYHBI
MPUHIIUIIAM, 3aJ0KEHHBIM B OCHOBY PaOOThI PACCMOTPEHHBIX BBILIE KJIAIAaHOB C PYYHOU HACTPOIKOM, ¢
TOH pasHULEH, 4YTO C)KaThue HACTPOCUHBIX TMPYKUH B HHUX OCYIIECTBISETCS IOCPEICTBOM
MIPOMOPLIUOHAIBHBIX MArHUTOB, a HE IOCPEICTBOM BPAILEHUS PETYITMPOBOYHBIX BUHTOB.

B HEKOTOPBIX KOHCTPYKIMSIX HACTPOCUHBIE MIPYKUHBI OTCYTCTBYIOT, a TpedyeMoe ycunue Ha 3PD
KJIanaHa repeaaeTcss HemOoCPEACTBEHHO OT MPONOPIIMOHATILHOTO MarHuTa (puc. 1).

B kimananax aaBieHUs HENPSIMOTO JEHCTBUSA NPONOPUHUOHAIBHBIE MArHUTHI yHOpaBistoT 3PO
KJIaITaHOB MEPBOT0 Kackaja (puc. 2).

JlaBieHre B KOHTPOJMPYEMOM TUAPOJIMHUM A OIpenensercs TaBJICHUEM HACTpPONKU KiamaHa
nepBoro kKackanga | naBieHue cpabaThiBaHUS KOTOPOTO 337a€TCs BXOJAHBIM 3JIEKTPUYECKUM CUTHAJIOM Ha
MPOMOPLIMOHAIBHBIN MarHUT.




Pucynok 2 - [IpenoxpaHuTenbHbli KiIanad HENpSIMOTO JEMCTBUS € TPONOPLUOHAIBHBIM YIIPaBICHUEM

Korpa naBnenuwe B JIMHMM A TpEBBINIACT 3a/JlaHHBIA ypoBeHb, 3PD mnuiotHoro kiamana |1,
MMOJHUMAETCSL C celjla M 4YacTh KUJIKOCTH M3 JIMHUM A 4Yepe3 KJalaH MEepBOro Kackaja CIMBAETCsS B
nuHuio B. B npyxuHHO# nonocty ocHoBHOro 3PD naBieHue najaer, ycuiue oT CO3JaBLIerocs rnepemnajaa
TABJICHUS TIOJTHUMAET €T0 C ceiyia — cpabaThiBaeT KiamnaH BTOPOro kackanaa 2. JKuakocTh nepeTekaeT us3
TUHUYU A B TuHUIO B, 1aBiieHue B IMHUU A MOJIEPKUBACTCS HA 33]aHHOM YPOBHE.

WNuorma mpenoxpaHUTEIbHBIC KIAMAHBl  HEMPSAMOTO  JCHCTBHS C  TPOMOPHHUOHAIBHBIM
YOpaBJICHUEM JOMOJHUTENIBHO CHA0OXKAIOT KJIANMaHOM MPEAENTbHOTO JaBiCHUS 3, KOTOPHIC 3alUIIAIOT
TUAPOCUCTEMY OT TIPEBBIIMICHUS JABJIEHUS BBIIIEC JIOMYCTUMOTO 3HAYECHHS] TpPU COOE 3IIEKTPOHHOMU
CUCTEMBI YITPaBJICHUSI.

IMopsiTok BBINOJTHEHHS PAdOTHI:

1. 3apucoBaTh yCIIOBHOE OOO3HAUE€HHE MPOMOPUMOHAIBHBIX KJIAMAHOB Pa3HBIX THUIIOB,
3aMmMcaTh MPUHIUN JCHCTBUSL. ChopmymupoBaTh W HAMHUCATh OTIWYHE MPOTIOPITUOHATHHBIX
KJIaITaHOB OT JUCKPETHBIX.

2. BBIIOTHUTE TPHUHIMITHATBHYIO CXEMy C OJHHMM U3 KIIAllaHOB, coOpaTh Ha CTCHIE.
BBITIOJIHUTE TIYCK U PETYIHUPOBKY TapaMeTPOB.

®opma npeacraBjIeHUs pe3y/bTara:
OTtuer 0OpMIIEHHBIH B TETpaau AJIsl MPAKTHUECKUX paboT

Kpurtepun ouenkmu:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBEME, Ha 3alUTEe OMMCAH MPUHIUN PadOTHI
BEPHO, XOPOIIO — €CTh HE3HAYUTEJIbHbIE OLIMOKHM B OMMCAHUYU IPUHIMIA PaOOThI; YI0BIETBOPUTEIBHO —
Ha 3alUTe ONUCAH HMPUHIUN PabOThl C OIIMOKAMHU; HEYIOBJIETBOPUTEIHHO — pabOTa BBINOJHEHA HE B
IIOJIHOM 00BbEME.



IIpakTHyeckoe 3anaTHE Ne S

I/I3yqe}me XapPaKTEPUCTUKU MPONMOPIHUOHAIBHOI0 TUAPABJIUYCCKOIo KJanmaHa OdaBJICHHA
RZMO-A-010

Llesb: HayuynTHCSA BHIOMPATHh MPOTIOPIMOHATIBHBIE KIIAllaHbl IaBJICHUS, CHUIMATh XapaKTEPHCTHUKY,
AHAIIM3UPOBATh XaPAKTEPUCTHUKY.

Boinosnus padory, Bol Oynere:
ymembsb: BI)IGI/IpaTI) MMPONMOPUHUOHAIIBHBIC KJIAllaHbl JAaBJICHUA, CTPOUTH U CO6I/IpaTI) Ha CTCHIC

TUAPOCXEMY C TaKUM KJIAIIAHOM M JJIEKTPUYECKYIO0 CXEMY IOAKIIOYEHHUS, CHUMaThb XapaKTEPUCTHUKY,
AHAJIM3UPOBATH XAPAKTEPUCTHUKY.

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.
Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBanus "['mwapornpuBoja, THUApPOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3agaHue: M3YyYUTh KOHCTPYKIMIO M TEXHMYECKYI0 XapaKTEpPUCTUKY MPONOPLUOHAIBHOTO
rujipaBianyueckoro kiamasa jgasiaeHuss RZMO-A-010, nauepTuTh cxeMy U coOpaTh Ha CTEHJE, CHITh U
MIPOAHATIM3UPOBATH XaPAKTEPUCTHUKY.

Kparkue Teopernueckme cBeleHUs:
[MpomoprmoHabHEIH epenmBHOU Kiamman RZMO-A-010 — 310 npssMoro AelCcTBHS.
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RIMO - TERS -PS - 010/315 / * o f *
NponopUMoHaAEHES ChHTETHHECKME
NEpSAMERLIE KAQNOHS!, AMAKOCTA
paimep 06 WG = s0AHsIM
A =03 BCTPoeHHOIo AQMKHKS _- TAMKOASL
AE = KOK A NAIOT SCIDOGHHAR PE =pocoph.

SASKIDOHAKD 3CMD
AES = KK A NAOC BCTDOBHHAA HOMeEpP NapThM

WP OnaN IACKIPUIAKO
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AAEKTOOHMKSA 1 AQTHKOM
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YHEOPA ADBAGHMR (3UKO3LIBTCTCH
OTAGALND, T, TaDA. GAED)

VIHIE0MENCo CATIM [10AK0 AR AES, TERS 1 AERS)

PS =noCAEACBATEAEHLIM RS232
BC =CARNDuUs
BP =PROFIBUS-DP

KORHTyPaLMS:
0 = pazvep 06

10 =KAQROAEI P T

AMQNQ0H ACBAEHNM:
50 =350 €ap (= AM8 -TERS 1 -AERS)
100 = 100 6ap

210=
316 =

2106ap
3156ap

Onumsm, cm. pasaens [4):
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= ONOPHLIA CHHSA N0 TOKY (4520 MA)
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[TOAMED AAR MenaAHeHs AFRS)

Pucynok 2 - MapkupoBKa U XxapakTepUCTHKa KJlalaHa

6.1 Peryauposo4Hbie rpacbukm
C pacxoAoM Q = 1 A/MuH

RIMO-A, RIMO-AE, RIMO-AES
RIMO-TERS, RIMO-AERS

3amevaHus:

1] AAR KAQNOHOB © UMCPPOSOH SNEKTPOHMKOM
PETyAMDYEMEE XOPOKTEDHUCTHKA MOMyTe  BbiTe
MIMeHEHS nyTem HOCTPOMKM
EHYTPMODOTPOAMHEIX NOPGMETPOR, CM. Ta6A
G500.

1
2

2] AAS MOAMCDMEQUMAM -A, -AE ¥ -AES HaAM4Me
NDOTMEOACEASHMS B KQHOAS T MOKET MIMEHWTS
IRTHEHMA DETY AMDOEOK.

6.2 PacxoaHo-nepenaaHblie rpadbuicm
€ YCTOHOBKOW ONOPHOM CMIHAAG
HI Q=1 AfMHH

3 = RIMOC-A, RIMC-AE, RIMO-AES
4 = RIMZ-TERS, RIMC-AERS

6.3 Tpdosikn muH. pAQBAEHKE [POCXOA
N “HYAS30M CNOPHOM CHIHaAS

5 = RIMO-*-010/50

& = REIMO-*-010/100
7 = RIMO-*-010/210
= RIMC-*-010/315
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Pucynok 3 — XapakTepucTUKH KilalaHa



Ilopsinok BbIMOTHEHUsI PA0OTHI:

1. BuumarenpHO M3yuuTe 4epTEéx KianaHa. 3apucyite YI'O, 3anuiinTe NpuHIUI paboThI.

2. H3yunTe MapKUpOBKY U XapaKTEPUCTUKY KianaHa. Yto mokassiBaeT MapkupoBka AERS?

3. Uro moka3bIBaeT peryiaupoBOYHbIN rpaduk? Kakue BBIBOABI MOXKHO CHENATh, aHAIU3HUPYS
peryaupoBOYHbIi rpaduk?

4. UYto moOKa3bIBacT pacxogHO-Tepenannbiii Tpaduk? Kakue BBIBOJIBI MOXHO CHETaTh,
aHAIM3UPYsI PaCcX0IHO-TIEPENaaHbIi rpaduk?

5. BpluepTuTe NpUHIMNHAIBHYIO CXEMY C TakuM KiarnaHoM. Kakoi mapamerp NmpuBOJia MOXKET
PErylIupoBaThCs C IOMOIIBIO TAKOTO KiarnaHa?

6. CoOpaTb cxeMy Ha CTEHJI€, BHITIOJIHHUTD MyCK, HACTPOUKY. CHATh XapaKTEPUCTUKY, BHITIOJHHUTD
aHaJu3.

dopMa npeacTaBIeHus pe3yabTara:

Otuer oQOpMIIEHHBIH B TeTpaau il NPAaKTUYECKUX pabOT B COOTBETCTBUU C MOPSAJIKOM

BBITIOJTHEHUST PAOOTHI.

Kpurtepuu onenku:

OtnyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBEME, Ha 3alUTEe OMMCAH MPUHIUN PadOTHI
BepHO. CoOpaHHasi Ha CTEHJIe CXeMa padoTaeT MPaBWJIbHO. BEITIOIHEH aHAN3 XapaKTEPUCTHKHU.

XO0poIIo — eCTh HE3HAYMTENbHbIE OIIMOKH, Ha 3alllUTe OMKMCAH MPUHIUNI paboThl BepHO, Cxema B
11eJIoM paboTaer.

VY 10BNETBOPUTENBHO —€CTh OLIMOKHM, HAa 3alllUTE OMHUCAH MPUHIMUI PAaOOThI MOYTH MPABHIBHO.
Cxema paboTaeT 1mocie UCIpaBIeHUs OMIHOOK.

HeynosnerBopurenbHo — paboTa BBIIOJHEHA HE B IOJHOM O0beMe, WIM HMMEIOTCS rpyOble
ommOku. Cxema He paboTaer



IIpakTnueckoe 3ansiTue Ne 6

Jpocceanpyoiinue ruipopacnpeeJuTe/u ¢ NPONOPUUOHAILHBIM YIIPABJIEHHEM NPAMOIro 1
HENpPSIMOro JeicTBUs

Lesab: HayuynTHCA BBIOMPATh TUAPOPACIIPEACIUTENN, U3YYUTh YCTPOUCTBO M MPUHIUI ACHCTBUSL
TUAPOPACIPENETUTENEH C MPONOPLUHUOHAIBHBIM YIPABICHUEM IIPSIMOTO M HENPSIMOTO JIEHCTBHSL.
Boinosnus padorty, Bol Oynere:
ymemsb: BBHIOUpATh THAPOPACIPEICIUTEIM C YYETOM OCOOCHHOCTEH CTPOSHUS W TPUHIUIA
JNENCTBHUS IPOCCEIUPYIOIIMNX TUAPOPACIPENETUTENEH, IPUMEHATh UX B THAPOIIPUBOJIE.
MarepuajibHOe o0ecniedeHne: METOIMYCCKUE YKa3aHUSI.
Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBaHus "['mapornpuBoja, TUApPOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".
3ananue:
1. M3y4nTh KOHCTPYKIHMIO IPOCCEIUPYIOLUIUX THAPOPACIPEACTUTENEH U NX TPUHIUI ACUCTBUSA
2. HagepTuTh ruapoCcxeMy ¢ MPOMOPIHUOHATEHBIM THAPOPACTIPEICIIUTEIEM B COOpaTh Ha CTEHJIC
KpaTkue TeopeTnueckue cBeJ1eHHs:

SBnsisich  APOCCENUPYIOLIUMH, TUIPOpACHpPEeTUTeNId € MPOMOPLHOHAIBHBIM YIIPaBICHUEM
KOHCTPYKTHUBHO MOXO0XH Ha AUCKPETHBIE paclpeieinTeNd, HO, B OTJIMYHE OT HHUX, COUETaloT B cele /iBe
GbyHKIMH:

e IIYCK, OCTAaHOB U U3MEHEHHE HAIPaBJICHUS MMOTOKA pabouel ®KuAKocTH (00ecrneunBaroTCs 1

JMICKPETHBIMU PaCIpeIeIUTENSIMN);

e  yIpaBJeHHE PACXOIOM.

VYnpaBieHue pacxoJoM MOCPEACTBOM THUIpOpacrpeaenuTeneii obecrneunBaercs Onarogaps IBYM
OCOOEHHOCTSIM, KOTOpbIE€ OTJIMYAIOT PACIPENeIUTeNd C MPONOPLHUOHAIBHBIM YIPAaBJIEHUEM OT
IMCKPETHBIX paclpeieanTerae — BO3MOXKHOCTb CMELIEHHs 30JI0THHKA PAaCHpeleIuTeNsl Ha BEIUUYUHY
IPONOPLMOHAIBHYIO BEJIUYMHE YIPABISIONIETO 3JIEKTPUUECKOrO0 CHUTHAla M IUIABHOE W3MEHEHUe
IUIOIIAY HX IPOXOJHOTO CEYEHMs 3a CUeT BBINOJHEHMS Ha OypTHKAaX 30JI0OTHUKA IPOTOYEK,
cpoGUIMPOBAHHBIX 0COOBIM 00pa3oM.
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Pucynox 1 - 4/3-ruapopacnpenenuresib NpsiMoro ACHCTBUS C MIPOMOPIIHOHATBHBIM YIIPaBICHHEM

Hanuume nporoudek Mo3BOJISIET MEHATH IUIOIIAJb IIPOXOJHOIO CEYEHMsI IIPOpAcIpencIuTeNs BO
BCEM Juana3oHe, B TO BpeMs Kak OypPTHKM 30JO0THHMKA C IOJOXKHUTEIbHBIM IEPEKPHITUEM OCTAKOTCS B
KOHTAaKTe C KpPOMKaMH LWJIMHAPUYECKUX pacTouek B kopmyce (puc, 1). Takum obOpa3om, BO Bpems
paboThl TUAPOPACHPEACTUTENS] OCYIIECTBISETCS JIPOCCETUPOBAaHUE IOTOKOB JKHJIKOCTH BO BCEX
kaHaax (P— A, B—T,umu P —B, A—T).

VYnpasisiercss TuApopacipeieNuTeNb CISAYIOINUM 00pa3oM: €CIH YIPABISIOMIMNA IEKTPUYECKUN
CUTHAQJI B BUJE HANPSKEHUS MMEET OTPULATEIbHOE 3HAYEHME, TOK IIOCTYNAaeT Ha MAarHUT B, 30710THUK
CMEILAETCS BIEBO HA BEIMYMHY PONOPLUHOHAIBHYIO CHJIE TOKA U OCYLIECTBIISIET KOMMyTanuo P — A, B
— T. Ecnn ynpasisoniee HanpsyKEHUE UMEET MOJIOKUTEIbHOE 3HaYEHHE, TOK MOCTYNAeT Ha MarHUT A
(P — B, A — T). [Ipu OoTCYTCTBUHU 3JIEKTPHUUECKOTO CUTHAJIA YIPABIEHHS 30JOTHHUK IOJ JAECHCTBHEM
LEHTPUPYIOIUX NPYKUH YCTAHABIMBACTCS B HEUTPAJIbHYIO MO3ULMIO (BCE KaHAJIBI IEPEKPBITHI).



B 3aBucumoctn OT TpeOOBaHUM, NPEABIBISIEMBIX K KOHKPETHOMY IPUBOAY, NPHUMEHSIOT
pacrpeneNuTeNn ¢ Pa3InYHbIME PACXOAHBIMH XapaKTEPUCTUKAMH, BUJl KOTOPBIX ompeaensercs Gpopmoit
MPOTOYEK Ha OYpTUKaAX 30J0THHKA (puUC. 2).
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Pucynoxk 2 - 3aBUCUMOCTh PACXOIHBIX XapaKTEPUCTHK pacpeieTuTeNeH
OT (OPMBI TPOTOUEK

Tak pacnpenenurenb, Ha OypTHKaxX 30JO0THHKAa KOTOPOTO BBITIOJIHEHBI MPOTOYKH TPEYrOJIbHOU
dbopmel  (puc. 2, a), HUMEET pPaCXOJHYI0 XapaKTEpPUCTHKY B BHJAE Mapaloybl, a 30JIOTHUK C
MPSMOYTOJIBHBIMA ~ MPOTOYKaM Ha OypTHKax oOOecrleuMBaeT TOYTH JIMHEWHYIO  PAacXOIHYIO
XapaKTEPUCTHUKY pacrpeaenurens (puc. 2, 0).

Kak u B AMCKpETHBIX paclpeeUTeNsaX, MPsSIMOe YIPaBJICHUE MPUMEHSETCS Ui armapaToB C
yCIOBHBIM mpoxofoM 1m0 10 mm. Ilpu Oombmiux 3HAYEHUSX YCIOBHBIX TIPOXOJIOB MPUMEHSIOT

pacrmpeenuTeN C THIOTHBIM yIpaBieHueM (puc. 3).
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Pucynok 3 - 'mapopacnpenenurens ¢ MPOnopLHUOHATEHBIM MUJIOTHBIM YIIPaBICHUEM

Kak mpaBmio, B KadecTBe NWIOTa MPUMEHSIOT CIABOCHHBIE TPEXJIMHEHHBIE PEIyKIHOHHBIE
KJamaHbl C MPONOPLUMOHANBHBIM yIpaBieHueM 1. B HCXOJHOM TONOXKEHUH, TPH OTCYTCTBUU
YIPaBJISAIONIMX CUTHAJIOB HAa MPOMOPIUOHATIBHBIX MarHUTax MWJIOTHOTO KiamaHa, o0e MpYXKHUHHbIE
MOJIOCTH OCHOBHOTO pacmpeneiauTens 2 (pacnpeaenuTess BTOPOro Kackaja) CBS3aHBl CO CIIMBOM, €TO
30JI0THUK 3 HAXOJUTCS B HEHUTpPaIbHOW MO3ULIMU MOJ ISHCTBUEM LEHTPUPYIOMHUX npyxuH. [Ipu nmogaue
YIPABJISIONIETO 3JEKTPUUYECKOTO CUTHAllAa, HApuMep Ha MarHuT B munoTHoro kiamana 1, naBieHue B
JIeBOM MPYKUHHOU MOJIOCTH OCHOBHOTO pacpeAesuTeNs 2 BO3PACTET 10 BETUYUHBI, IPOTOPIUOHAIBHON
CUTHAJIy YNPaBJICHUS M 30JOTHUK 3 OCHOBHOIO pacHpeienuTeNs, CKUMas MPaByl LEHTPUPYIOUIYIO
MPYKUHY, CMECTUTCSI Ha COOTBETCTBYIOIIYIO BEIMYHHY BIpaBo. Pabodas kuakocTh U3 kaHana P Hauner
MOCTYINaTh B KaHall B ¢ pacxogoM COOTBETCTBYIOIIMM BEJIMYMHE CMELIEHUS 30JI0THUKA. AHAJIOTUYHBIM
o0pa3oM TMPOUCXOIUT KOMMYTalMs KaHamoB P u A mnpu mojgade ympaBisIONIer0 CHUTHAlIA Ha
MPOMOPIUOHANBHBII MarHuT A TWIOTHOro KiamaHa. Jlig oOecrneueHuss TOYHOCTHU —YIpPaBIEHUS
pacnpenenuTeneM 2 oOpaTHas CBsI3b OPraHM3YeTCs MO TMOJIOKEHHUIO 30JI0THHUKA 3, TO3UIMS KOTOPOTO
¢bukcupyercss JATYNKOM TOJOKEHUs 4.



Ot pacnpenenuTeneii ¢ NPOMOPLUOHATIBHBIM YIIPaBIEHHEM TpeOyeTcs HE TOJIBKO TOYHO
CJIEZIOBAaTh M3MEHEHUSIM BXOJHOTO JIEKTPUYECKOTO CHTHANA, HO M JIOCTaTOYHO OBICTPO pearupoBaTh Ha
9TM U3MEHEHHus. bbhICTpoTa peakuuu pacnpelnenuTesns, PaBHO Kak M JPYruX TUApPOANnapaToB C
MPONOPIHOHATFHBIM YIPABICHUEM, XapaKTepu3yeTcs ABYMS IMapaMeTpaMu: BpeMeHeM cpabaThIBaHUS U
YaCTOTOM ITPOITYCKAHMS,

Bpewmst cpabarbiBaHMsI — BpeMsi, 32 KOTOPO€ BBIXOJHOW NapaMeTp Tuapoamnmapara HTpUMET
3HaYCHWE COOTBETCTBYIONIEE BXOJHOMY  VYIPAaBISAIOIMIEMY CUTHalTy. Bpems — cpabGaTeiBaHUS
TUPOAIIapaToB ¢ IPONOPLUUOHAIBHBIM YIIpaBICHUEM JIEKUT B Auana3one ot 10 go 100 mc.

YacrtoTta mNpomycKaHusi IOKa3blBa€T HA Kakoe KOJIMYECTBO M3MEHEHMH (0T Hyas [0
MaKCHMaJIbHOTO 3HAY€HHUs) BXOJHOTO CHTHAJIa B CEKyHJAY THIpoanmnapar crnocodeH oTrpearuposarb. B
CpPEIHEM 4YacTOTa IMPOIYCKaHUS TUAPOANNapaToB C MPONOPLHOHAIBHBIM YIPABIECHUEM JIEKUT B
unTepBaiie ot 5 0 100 I'm.

Ha pucynke 4 mnpencraBieH TPOMOPIUOHAIBHBIA PACIPEIEIUTENb HENPSMOTO JCHCTBUS C
ANIEKTPUYECKON OOpaTHOHM CBSI3bI0 MO MOJIOXKEHUIO 30JIOTHHKA BBIXOJHOrO Kackaga. CaMoCTOATENbHO

M3YYUTE YePTEK, 3aMUIINATE TPUHITUT pabOTHI U 3apucyiiTe moapodnoe YI'O.
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1 —xopmyc OCHOBHOTO 30JIOTHHMKA, 2 — OCHOBHOM 30JIOTHUK, 3 — MPYXXWHA, 4,7 — KPBIIIKH, 5 — OMIOpHAs
maiba, 6 - THJIOTHBIM MPOMOPIUOHAIBHBIM 30JOTHUKOBBIM YCHIIMTENb, & — WHAYKTHUBHBIA JaTYUK
NepeMeIeHus 30JI0THHUKA.

Pucynok 4 - IlponmopioHaNbHBIN paclpeleuTeNb HEMPSIMOTo JEUCTBHUS C DJICKTPUUECKOW OOpaTHOMU
CBSI3bI0 TI0 MOJIO’KEHUIO 30JI0THUKA BBIXOHOTO Kackaja
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Pucynok 5 — CxeMbl UCTIOTHEHUS pacTIpeIeTuTeNeH
Iopsinok BbINOJTHEHHSI PadOTHI:
1. W3yunTh KOHCTPYKIMIO U MPUHIMIT PaOOTHI MPOMOPLUOHAIBHBIX THAPOpPACIIPEIETUTENEH,
3apucoBath YI'O. KakoBbl NpUHIMNHAIBHBIE OTIMYMS MPOMOPIUOHATIBHBIX PAaCIpEACIUTENEH OT
JIUCKPETHBIX?
2. Bbrueptuth  THIpOCXEMY C MPUMEHEHHEM IPOCCENIHUPYIOLIEro THMAPOPACIPEICIUTENS B

MPUBOJIE BO3BPATHO-TIOCTYMATEILHOTO W BpAlIaTeIbHOTO JACUCTBUS M DICKTPUUECKYIO CXEMY
yIpaBleHus, COOpaTh CXeMY Ha CTEHJIE.

dopma npeacTaBiieHus pe3yJbTara:

Otuer odopMieHHBIH B TeTpaad IJs MPAKTUYECKUX pabOT B COOTBETCTBUHM C TMOPSAKOM
BBITIOJTHEHUS PaOOTHI.

Kpurepum oueHku:

OtinyHO — paboTa BBHIMOJHEHA BEPHO B MOJHOM OOBbEMe, Ha 3allUTe OMHCAH MPUHIMI PabOThI
BepHO. CoOpaHHas Ha CTeHJe cxema paboTaeT MpaBUiIbHO. BEITIOIHEH aHaIN3 XapaKTepUCTUKU.
Xopouio — ecTh HE3HAYUTENbHbIC OLIMOKY, Ha 3allUTe OMKHCAH MPUHIHUI paboThl BepHO, Cxema B
11eJI0M paboTaer.

Y I0BNETBOPUTENBHO — €CTh OMIMOKM, HA 3allUTe ONUCAH MPHUHIMI PadOThl MOYTH MPABHIBHO.
Cxema paboTaeT mocje UCIPaBICHUS OIHUOOK.

HeynoBnerBoputensHo — paboTa BBINIOJHEHA HE B TIOJTHOM 00beMe, WIIH UMEIOTCS TPyObIe OITHUOKH.
Cxema He paboTaer.



IIpakTHyeckoe 3anaTHE Ne 7

N3yuyenne xapakTepuMCTHKH NPONOPLHOHATBHOI0 THAPABJINYECKOr0 pacnpeaeJanTeas Atos
DHZO-A-071-L1

Lesab: HayuynTHCA BBIOMPATh TUAPOPACIIPEACIUTENN, U3YYUTh YCTPOUCTBO M MPUHIUI ACHCTBUSL
THIPOPACIIPEICITUTENS C TPONOPIMOHATLHBIM YIIPABICHUEM IPSMOTO  JICHCTBHSL.

Boinosnus padorty, Bol Oynere:

yMemp: BBIOUPATH THAPOPACIPENCIUTENN C YYETOM OCOOCHHOCTEH CTPOCHHS W TPHHIHUIA
JEWCTBUS , IPUMEHATh B THAPOTPUBOJIE, CHUMATh XapaKTEPUCTUKY, BBITIOIHSITH aHAJIH3.

MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKa3aHHUS.

Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBaHus "['mapornpuBoja, TUApPOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganue:

1. VMBy4nuTh KOHCTPYKIHIO JAPOCCEIUPYIOIIEr0 THAPOPACIIPENEIUTENs, TMPHUHIUI JCHCTBUS,
TEXHUYECKYIO XapaKTePUCTUKY.

2. HauepTuTh THIPOCXEMY C MPOMOPIHOHAIEHBIM THAPOPACTIPEACTUTEIEM U cOOpaTh Ha CTEHIE.

Kparkue TeopeTuueckue cBeIeHHA:

Pacnpenenurens DHZO-A-071-L1 ot mpowmsBomutens Atos - 3TO paclpelesuTeNlb MPsMOTO
JeiicTBUsl 0e3 JaTduKa IOJIOKEHUS, O00ecliedrBaeT W3MEHEHUE HANpaBJICHUS MOTOKA W PETYIUPYIOT
pacxon (6e3 KOMIEHCallUK) B 3aBUCUMOCTU OT AJIEKTPOHHBIX OTOPHBIX CHUTHAJIOB. B KOMIUIEKT MOTryT
BXOJIUTH aHAJIOTOBAas WM IU(PPOBAst BCTPOCHHAS dIIEKTPOHHKA.

pPazEEM
Ce )

DHIO-A-051

DHIO-A-071 [NyHKTHMPHOA AMHMA) A @
MeTasrrieckmi . u
MAM MAGCTHKOBSIA C_“ z-) MAGCTHECELIA pOaIbEmM
POLEM MUTAHWA, b {9} cezam,
Cm. pazaea 4.5 CM. pazpes 4.5
H
| J =D
i 8 | WA
- ==
S
DKZOR-AES-PS-171 3 W 2 A3

Pucynoxk 1 - Pacnpenenurens DHZO-A-071-L1

4-x nUHEWHBIH 30JI0OTHUK 2 TepeMeliaercs B Kopmyce | HENOCPEeICTBEHHO TMOJ JeHCTBHEM
PONOPILHMOHATBHBIX 3JEKTpOoMarHuToB3. BceTpoeHHass snekTpoHMKa 4 M BBINOJHEHHAs Ha  3aBoJe-
U3rOTOBHUTENE KalMOpoBKa oOOECIeYrBalOT BBICOKME (DYHKIMOHAJIBHBIE XapaKTEPUCTUKH. Jns
KOMIICHCAIIUM U3MEHEHUs PacxXo/ia, MPOUCXOIAIIEr0 MPU KOPPEKTUPOBKE HAIPY3KH MOTYT NMPUMEHSATHCS
MOJIyJbHBIE KOMIIEHCATOPbl JaBJIEHUs Uil HOJJIepXaHUs MOCTOSTHHOTO 3HaueHus AP. CrnocoOHbI
pabotate pu Q=10 105 n/mun u P=3500ap.



TMADOBAMMECKME  +gq — .
CMMBOAI R ARTATS: . ;’3. 73/B . 51
[ T 1L
b |_. ]: ¥ }l i
LT T L MU o[t o] X
- r T — T —
a ' / b d \ / b i b
‘53 *51/B *53/B
4B P s 8
i Sy X
M LT A s
"b a’ ' P T

Pucynok 2 — YcnoBHbIe rpadgudeckne 0003HAYCHHS PACTIPEACITUTENS PA3TUIHBIX NCIIOTHEHUI

DHIO -AES-PS -0 7
DHIO = paimep 1]

0&
DKIOR = pazmep
10
A =Eel AOTHES NoASHKEHHE

AE = KOK A NAKCC BCTROEH=
HOIR 3ARKTROHMED
AES = KOK A NAKC BCTDOSH=
HOF Lachpoaas
FAEKTOHWED

HMHIEpODercHl CaRsM [ToAbKD And AES) 8=
PS = nocasa0BaTEAbHHR R3232
BC = CAMNbus 1B
BPF = PROFIBUS-DP
M=
NV

FaIsMeD PacnpeasadIess
0= 50 4401 pazmep 04
1= LEO 4401 pazsep 10
FOHMIYDOLME, S, Daises (2]
5= BHELUHAS NAKIC LEHTRARHR NOIMLAA,
NEYARHHHCE LEHTACOBOHME
7 = 3 NoIvLHM, NPYHWHHOS LLEHTEMEPOBIHME
MepekpbITiE 30ACTHMED B LLEHTDOABHO R
MO3HLLME, Ca. pazasa [2]
1 =P, A, B. T nOACKKMTEABHOES NEPSKPLITHE
3 = P noACKMTEARHOS NEDEKDBITHE;
A, B T 0TpHLOTEARHOS NEpEKpBITHE

1 5/ *

*

[

¥ =
B =

CIAHTETHH, MOAARDCTH
WG = BOAH. TAMKOAL
PE = dhoc. adoup

Homep NnapTm

OnwHK, cm. pazsens [4]:

BHELHWHA ADEHOH®
IASKTPOMATHWT M BCTPOEHHOA
FASKTPOHHWED CO CTODOHI
KQHaAQ A

AAA HCMOAHEHMA - AL

C KaTywkok & B DC ssmecTo CTaH-

AQPTHOM KaTywku 12 B DC

C kamywk. 18 B DC smecTo CcTaH-

AQpTHol 12 B DC

MHKDOMETDMY. DYYH. DEMYAMPOE.

= kak N naoc pyEoaTEa W rpaayH-
pOBAHHOR LIKaAQ

AAR MCMOAHEHMA -AE:

| = onopH. CHrHaA Mo ToRY (4720 MmA)
Q=
AN MCMIOAHEHMA - AES:

1 = ABCHHOS NWTAHME, NOAKAKYEHMES

CHIHQA NOAKAKYSHKWA

W oWKBEa [12-TM LWTHDEEOBLIH
pasbsm)

Foim. 3oactHmea: 14, 1, 3, 5 = cm. pasasa [2)

THN 30ACTHMEQ

L = amnebHein §=
D=gakld HoCcP-A=G, P-B=0G/2

NEorpeccMBHE M

Pucynoxk 3 — MapkupoBKa U TEXHUYECKAsl XapaKTEPUCTUKA pACTIPEIETUTEINS
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Pucynok 4 — PerynupoBouHasi XapakTEpUCTUKA PACIIPEACTIUTENS



4.2 PacxopHo-nepenaaHbie rpachHkH
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2
1 = 30A0THME L14 - — 200
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Pucynok 5 — I'mapaBnuueckass XapaKTEpUCTHKA paCIpeeTUTeNs

IHopsiaok BbINOJIHEHHS PA0OTHI:

1. M3yunTh KOHCTPYKIMIO U IPUHITUI PabOTHI THApOpacHpeaenuTens, 3apucoars YI'O.

2. Brprueptuthb TUAPOCXEMY C IPUMEHEHHEM JIPOCCEIHMPYIOUIEr0 THAPOPACIPENCIUTENS B
MIPUBOJIE BO3BPATHO-NIOCTYNATENBHOTO M BPAIATEIBHOIO JIEUCTBUS M DJIEKTPUUYECKYIO CXEMY
yIpaBJieHHsl, cOOpaTh CXeMY Ha CTEHJIE.

dopMa npeacTaBiIeHus pe3yabrara:

Otuer odopMieHHBIH B TeTpaaud [UIsl NPAKTHUECKUX pPAOOT B COOTBETCTBUU C TOPSIIKOM

BBITIOJIHEHUS paOOTHI.

Kpurepun oueHku:

OTiimyHO — paboTa BBHINOJHEHA BEPHO B IMOJIHOM OOBbEME, Ha 3alllMTE OMHMCAH MPHUHIMI PabOTHI
BepHO. CoOpaHHas Ha CTEHJIE cxeMa padoTaeT MPaBUIbHO. BEITIOJIHEH aHAIN3 XapaKTePUCTHKH.
XOopoI1Io — eCTh HE3HAYMTEIbHBIC ONTUOKH, Ha 3aIMTE OMKMCAH HMPHUHIUI padoThl BepHO, Cxema B
11eJI0M paboTaer.

Y IOBICTBOPUTEILHO — €CTh OINMMOKH, Ha 3aIlMTE OMHCAH MPUHIUIT pabOThl MOYTH IMPABHILHO.
Cxema paboTaeT Mmocie UCIPaBICHUS OIIHOOK.

HeynoBneTBopuTeIbHO — pab0OTa BBIIIOJHEHA HE B IIOJIHOM 00bEME, WIIH UMEIOTCS IPpyObIe OIIUOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansiTue Ne 8
PenyknmnonHble KJIanaHbl NPSIMOTro U HENMPSIMOIO AeiCTBHUSI ¢ MPONOPUHMOHAIBHBIM
ylpaBJieHHeM

Heab: HayuuTbcs BBHIOMpPATh PENYKIMOHHBIC KIANAHBI, HM3YyYUTh YCTPOMCTBO W TMPHHIIUI
NEUCTBUS PEAYKUMOHHBIX KIIAllaHOB C IPONOPLMOHAIBHBIM YIPABIEHUEM NPSIMOrO M HENPSMOTro
JEUCTBUA.

Boinosnus padorty, Bel Oynere:

YyMemp: BBHIOMpATh PENyKIMOHHBIE KIIAMAHBI C y4EeTOM OCOOEHHOCTEH CTPOCHHS W TNPHHIHUIA
NEUCTBUS, MPUMEHATh B FUAPOINPUBOJIE, CHUMATh XapaKTEPUCTHUKY, BBIIIOJIHATH aHAJIU3.

MarepuajibHoe ofecrniedeHHe: METOIUYECKUE YKa3aHUS.

OobopyaoBanue: KOMIUIEKT YydeOHOro oOopymoBaHus "['mapornpuBoja, TUApPOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".

3aganue:

1. M3yuuTh KOHCTPYKLUMIO PEIYKIHUOHHBIX KIJIAlIAHOB, MPUHLUIN JEUCTBUS, TEXHUYECKYIO
XapaKTEPUCTHKY.

2. Hayeptuth ruapocxemy ¢ peAyKIHOHHBIM KJIallaHOM U 3JIEKTPUYECKYIO CXEMY YIpPaBICHUS U
coOpaTh Ha CTEHJIE.

KpaTkue Teopernueckue cBeeHHs:

[IpuHOMN  NEHCTBHS  TPEXJIMHEWHOTO PEIYKIHOHHOTO KJAllaHa C  M[PONOPLHOHAIBHBIM

ynpasneHueMm, (puc. 1). laHHOe KOHCTPYKTUBHOE pEIIeHHE JISKUT B OCHOBE KJIallaHOB MEPBOT0 Kackajaa
TUIPaBIMYECKUX pacIpeeIuTeNe HepsMOro IEHCTBUS C MPONOPIMOHAIBHBIM YIIPaBIECHUEM.
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Pucynok 1 - PeqyKuMOHHBIN KJIamaH OpsiMOTO JEHCTBUS C MPOMOPIMOHAIBHBIM YIIPABJICHUEM

IIpy mojaue >IEKTPUYECKOrO CUTHANIA YIPaBJICHHs SKOpb | caBUraeT BTYJIKY 2 Ha BEIMYUHY,
IIPONOPLIMOHAIBHYIO BEJIMYMHE YIPABIIAIOIIErO0 CUTHana. Yepe3 KaHalbl, BBINOJHEHHBIE BO BTYJIKE 2
XKUAKOCTh M3 KaHayia P moctymaer B xaHan A. C pocTOM AaBiieHHs B KaHale A BTyJKa 2 HauMHAET
CMEINATbCA B CTOPOHY MAarHuTa W IPH JOCTH)KEHUHU 3aJaHHOIO YPOBHs JaBJCHMs, KaHaisl P u A
pasbeuHs0TCA. Benuunba naBieHus B kaHaie A OyleT ONpENensThCs CHIION, KOTOPYIO Pa3BUBAET
IIPONIOPLIMOHAJIBHBIM MarHuT. Ecinu naBiieHuMe B KaHajge A HAauyHET NPEBbIIATH 33JaHHOE 3HAYCHHUE,
JaJIbHENIIEe CMEIICHUE BTYJIKH 2 B CTOPOHY MarHuTa NPUBENET K COeIMHEHWIO0 KaHaioB A m T n
JABJICHHE B KaHaJle A OCTaHETCs Ha 33JaHHOM YPOBHE.

Ha pucynke 2 mpencraBiaeH TpPEXJIMHEHHBIM PENYKIMOHHBIM KJallaH HENPSIMOTO JEWUCTBHA C
PONOPLHMOHAIEHBIM YIPABICHUEM M BCTPOSHHBIM OOPATHBIM KJIallaHOM.
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1 - xopryc nuioTa, 2- YOpaBISIOMIUNA IEKTPOMArHuT, 3 —KOPILyC MUI0Ta, 4- OCHOBHOW 30JI0THUK, 5 —
oOpaTHbIN KJamaH, 6- JUHUS YOpaBlieHUs, 7 — TOpEll OCHOBHOIO 30JI0THHMKA, 8 —KaHaj yIpaBiieHus, 9-
perynarop noroka ympasieHus B cOope, 10 — mpyxuHHast mosnocts, 11- otBepcrue, 12 — kanan, 13 —
cemio, 14, 15, 16 — cnuBHas nuuus, 17 — npyxuna, 18 — 3arnmymka, 19 — ynpasnstomas kpomka, 20 —
KOHYCHBIN 3aTBOD, 2 |- MpeoXpaHUTENbHBIN KIIaMaH, 22 —ylpaBIIAroIiee OTBEPCTHE.

Pucynok 2 - TpéxnuHelHbI peayKIIMOHHBIN KJIalmaH HEMPSAMOTro ACHCTBUS M MPONOPIUOHATIBHBIM
yIpaBiIeHUEM

Iopsinok BbINOJIHEHHSI PA0OTHI:
1. U3yunTh KOHCTPYKIIMIO M IPUHITUI paOOTHl KJIamaHoB, 3apucoBath YI'O. B yewm 3akmrogaercs
OTJIMYMS JBYXJIMHEHHBIX U TPEXJIMHEUHBIX KJIaaHOB?
2. BpluepTuTh THUAPOCXEMY C MPUMEHEHUEM KIIAMIAHOB B MPUBOJIE BO3BPATHO-MOCTYNATEIHLHOTO
Y BpalllaTeIbHOTO ACUCTBUS U ANEKTPUUECKYIO CXEMY YIIpaBJeHHsI, coOpaTh CXEMy Ha CTEH/IE.
dopma npeacTaBiieHus pe3yJbTara:
OTtuer OQOpPMIICHHBIN B TETpaay Uil MPAKTUYECKUX pabOT B COOTBETCTBUU C IMOPSAKOM BBIMOTHEHHUS
paboTHI.
Kpurepun ouenku:
OtnnyHO — paboTa BHINOJHEHA BEPHO B MOJIHOM OObEeMe, Ha 3alllMTe OMHMCAaH MPUHIMI PaOOTHI BEPHO.
CobpanHas Ha cTeHJie cxeMa paboTaeT MPaBWIIbHO. BEITIOTHEH aHAINM3 XapaKTEepUCTUKU. XOPOIIO — €CTh
HE3HAYUTENIbHbIC OIIMOKHM, Ha 3alluTe OMUCaH MPUHIUIN paboThl BepHO, CxemMa B 1eJoM paboTaer.
Y I0BNETBOPUTENBHO — €CTh OMIMOKH, HA 3allUTE OMHMCAaH MPUHIUI pabOThl MOYTH MpaBuiIbHO. Cxema
paboTaeT mocie UCIpaBiIeHUs OMINOOK.
HeynoBnerBoputensHo — paboTa BBIMOJIHEHA HE B MOJHOM 00bEME, WM HUMEIOTCA TpyOble OUTHOKH.
Cxema He paboTaer.



IIpakTnuyeckoe 3ansiTue Ne 9
N3yuyeHne XapakTePpHUCTHKU TMPONOPHHOHAIBLHOIO MHEBMATHYECKOI0 PeIyKIHOHHOTO
kiaanaga SMC ITV 1030

He.]'lb: BBISIBUTH OTIMYUS U OCOOCHHOCTH PCAYKIIMOHHBIX THAPABIMYCCKHUX W IMHCBMATHYCCKHUX
KJIaIlaHOB C IPOIIOPLHOHAIBHBIM YIIPABIEHUEM.
Boinosnus padory, Bol Oynere:
ymembsb: BI)IGI/IpaTI) PEAYKIOMOHHBIC KiIallaHbl 1 IPUMCHATDb UX B IPUHIOUIINAJIBHBIX CXEMaXx.
MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.
O0opynoBanme: He TpeOyeTCs
3agaHue: U3YYUTh XapaKTEPUCTUKY M MPUHLUN JACHCTBUS KJIalaHa, BEITIOJIHUTD
NPUHIUNHAIBHYIO CXEMY.

KpaTkue Teopernueckue cBeeHHs:

[IponopunoHanbHbIl  MHeBMaTHyeckuil  peaykuuoHHbld kinarnan SMC ITV 1030 npumensiercs
11 IpeoOpa30BaHus BXOJIHOTO JIEKTPUYECKOI0 CUTHAJIA B IPONOPLMOHAIBHOE 110 BEIUYNHE JABICHUE
Ha BbIXoJie. MIMeeT BO3MOXKHOCTH BbIOOpA YCTPOWCTBA C AJIEKTPUUYECKUM AHAJOTOBBIM WM IUGPOBBIM
BXO0JIOM, aHAJIOTOBBIM WJIA JJUCKPETHBIM BBIXOJIOM.
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s
Hanprikesns ruraHe »  (8) BrogHol o Buxoaol anexrpiackull curkan
B 2 yrpasnRot
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(1) Baycxsolt Knanas (2} BunycxHodl knznau

Y = x
=l + BuiXnon
J -
:

— (7) Oaraax pasnedan
- - (4} Membpasia \_. - 0 (3) Kamepa ynpaanesus
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- - N 7.4_ -ﬂ_ [

: P [ABNEHME MUATAHUA - i ~ BuX7ON

' ! ———— L

| t 1

050 an e i 20 ' » BHMYCK

Pucynox 1 - IIpuHuunuansHas cxema

Cocrout 13 paboTarOUIMX B ape BIIYCKHOI'O M BBITYCKHOTO KJIANaHOB 1 U 2 ¢ 3J1eKTPOMAarHUTHBIM
yIIpaBJIeHUEM, COEMHEHHBIX C KaMmepoil ynpasineHus 3 (puc.l). B xamepe ympasienus 3 pacrnosoxeHa
MeMOpaHa 4, KOTOpas CBOMM JKECTKMM LIEHTPOM 4epe3 IUTOK COEIMHEHAa C KJIalaHOM 5 MOoAayM
JaBJICHUs] MUTAaHUS U KJIAIaHOM BbIXJIona 6. BbIxonHON KaHam 1o xaHaimy oOpaTHOM CBSA3M COEIMHEH C
KaMepoH, pacroyioKeHHON oy MeMOpaHoi 4 U ¢ TaTYMKOM JIaBJICHHUs 7, CUTHAI C KOTOPOTO MOCTYMAET B
6ok ympasieHuss 8. Ha Onok ympaBieHuss 8 mNOCTyNaeT HamNpsKEHHWE IUTAHUS, JIEKTPUUYECKHM
YIIPaBIISIOUINI aHAJIOTOBBIA MM AMCKPETHBIM curHan. biok 8 cHaOxEH aucruieeM, MOKa3bIBAIOIINM
JIaBJICHHE Ha BBIXOJE KJaraHa.

IIpn yBenMuYEeHMM BXOAHOIO YIPABIIAIOIIEIO CUTHAJA BIIYCKHOM KiamaH | BKIoyaercs, a
BBIMMYCKHOHN 2 BBIKJIIOYaeTcs. J[aBieHue nmutaHus MOCTymaeT yepe3 kianaH | B KaMmepy ympasieHUs 3 U
neWicTByeT Ha MeMmOpaHy 4 cBepxy. llpum 3ToM cHuU3y uepe3 kaHanm oOpaTHOH cBsi3u Ha MeMmOpany 4
JIEWCTBYET JaBJIieHHE Ha BBIXOJe KianaHa. [loa nelicTBuem nepenaja qaBjieHUss MeMOpaHa repeMeniaercs
BHU3 M uepe3 IITOK OTKPBhIBaeT KIamaH 5 IMoJa4yd JaBJEHHs, NPUBOAS K MPONOPLUOHATIBLHOMY



YBCIMYCHHUIO OABJICHUA Ha BBIXOJAC KilallaHa. BBIXOI[HOC JaBJICHUC II0 KaHaJlaM 06paTHOI>’I CBA3HU
MOCTYMaeT B Kamepy Ioja MeMOpaHy M Ha JaTyuk jgasieHus 7. Ilocime mpeoOpa3oBaHHs 3TOT CHUTHA
MPUXOJUT B OJIOK yIpaBiieHUs 8, I7Ie CPAaBHUBAETCS C BXOJHBIM CHUTHAJIOM YIpaBieHUs. Takum o0pazom,
MEpeMCIICHHUC MCM6paHbI BHHU3, a BMECTC C TCM YBCIMWYCHHUC BLIXOJHOT'O HABJICHUA GYI[YT MPOUCXOAUTH
JI0 T€X MOPp, TIOKA CUTHAJI PAacCOTJIACOBaHMSI B OJIOKE yIpaBICHUS 8 HE CTAaHET PaBHBIM HYIIO (pHC.2).

:lu Sewer) (W e

o~ |
o 1] Boycaon wunas )
| |
1
2 Sl st —

{ L Qi tems

[ O i i |
B s ]|

Beopeci
[0 R T —— B boos ynpaansees l o

Gl vl =

o)
O Matona }——4 Mialesd taty ——o T

LEYew

Pucynok 2 — CtpykrypHas cxema

[Ipn ymMeHBIIIEHUH BXOJHOTO JJIEKTPUYECKOTO CHUTHAja TMPOUCXOJUT BBIKIIOYCHHUE BITYCKHOTO
KJIartlaHa | m BKIIIOYEHHE BBINYCKHOTO KianaHa 2. Kamepa ymnpaBiieHHs 3 COEIMHSAETCS C BBIXJIOIIOM M
JaBJICHWE B HeW majaet. Jlamee kiamaH S5 3akpbIBaeTcs a KianaH 6 OTKPBIBAETCSA, COCIUHSS BBIXOHOU
KaHaJI ¢ BeIxyionoM. [loaTromy naBieHne Ha BBIXOJIE KIanaHa YMEHbBIIIACTCS POMOPIIMOHATEHO CUTHAITY.

IHopsiaok BbINOJIHEHHS PA0OTHI:

1. M3y4uTh KOHCTPYKIIMIO M TPHUHIUI pabOThl  KiamaHa, 3apucoBath YI'O. B uem
3aKJIH0YAETCS OTJIMYMSA IBYXJIMHEWHBIX M TPEXJIMHENHBIX KIIAlTaHOB?
2. BbruepTuTh cxemMy C NpPUMEHEHUEM KialaHa B IMPUBOJAE BO3BPATHO-TIOCTYNATEIHLHOTO

JEHCTBUS U SJIEKTPUUYECKYIO CXEMY YIIPABIICHMUS.
dopMa npeacTaBIeHus pe3yabrara:

OTtuer OQOpPMIICHHBIN B TETpagy Uil MPAKTUYECKUX pabOT B COOTBETCTBUHU C MOPSIKOM BBITOTHEHUS
paboTHI.

Kpurepun oueHku:

OtinyHO — paboTa BHINOJHEHA BEPHO B MOJIHOM OObEMe, Ha 3alllUTe OMMCAaH MPUHIMUI PabOThI BEPHO.
CobpanHas Ha cTeHJie cxeMa paboTaeT MpaBWIIbHO. BEINOMHEH aHAINM3 XapaKTEepUCTUKU. XOPOLIO — €CTh
HE3HAYUTeNIbHbIE OMIMOKM, Ha 3allUTe ONMUCaH NpUHLUI paboThl BepHO, Cxema B IeoM paboTaerT.
Y A0BNETBOPUTENBHO — €CTh OMIMOKHM, HA 3allUTE OMHMCAaH MPUHUMUI pabOThl MOYTH MpaBuiIbHO. Cxema
paboTaeT mocie UCIpaBiIeHUs OMINOOK.

HeynoBnerBoputensHo — paboTa BBIMOJIHEHA HE B MOJHOM O00bEMe, WM UMEIOTCS TpyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansitue Ne 10
PeryasiTopbl pacxosia u Apocceiv ¢ MPONOPUHOHAIBLHBIM YIIPaBJIeHHeM

Heab: HayuuTbcs BBIOMpPATh PETYIATOPHI pacXoAa H JAPOCCENH C  MPOMOPLUOHATBHBIM
YOpPaBJICHUEM, H3YUUTh YCTPOUCTBO U MPUHIHUI JCHCTBUS.

Boinosnus padory, Bol Oynere:

YyMemp: BBHIOMpATh PETYAATOPBI PACXOAa W JAPOCCENN C TPOTIOPIHOHAIBHBIM YIPABICHUEM C
yueToM TpeOOBaHHS TMOTPEOHUTENsT M OCOOEHHOCTEW CTPOEHUS W MPHUHIUNA JCHCTBHS, NMPUMEHATH B
TUAPONPUBOC, CHUMATh XapaKTEPUCTHKY, BBITIOJIHSATD aHAJIN3.

MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.

OOopynoBanme: KoMIIEKT ydeOHoro oOopynoBanusi "[wapompuBon, rujpoaBTOMaTuka u
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganue:

1. WM3yunTh KOHCTPYKLIHIO PpETYISTOPOB pacxoja M JpOCCeNed ¢ MpONOPHHUOHAIBHBIM
YIpaBJICHUEM, TPUHIIMI ACUCTBHS, TEXHUYECKYIO XapaKTEPUCTHKY.

2. HauepTuTh ruapocxeMy c peryiasTopoM pacxojila WM JAPOCCEIEM C MPONOPHUOHATBHBIM
yIpaBiIeHUEM U JIEKTPUUECKYIO CXEMY YIpaBIeHUsI U cOOpaTh Ha CTEH/IE.

KpaTkue Teopernueckue cBeeHHs:

l'unpaBnuueckue pacnpeienuTeNd C AIEKTPUYECKUM MPONOPLUUOHATIBHBIM  YIIPaBICHHUEM,
BBINIOJIHASA (DYHKIIMIO HAMpPaBISIOUIUX THAPOAINIAPATOB, OJHOBPEMEHHO SIBIISIIOTCS PErYJIUPYEMbIMHU 10
BHEIIIHEMY YIIPABJISIOUIEMY IEKTPUUECKOMY CUTHAILY JIPOCCENSIMU. DTO MO3BOJISET MCIOJIb30BaTh UX B
KayecTBE TMJIPOAIapaToB YNPaBISIOUIUX PacXoJ0M padboyeil KUIKOCTH MPONOPIMOHAIBHO BHEUIHEMY
curHainy ynpasieHus. OgHako pacxo]l pabodeil >KUIKOCTH 4Yepe3 JIpOocceib OIMpeAesseTcsl HE TOJIbKO
IJIOUIA/IbIO €T0 MPOXOJIHOTO CEYEHHs, HO UM MAaJCHUEM JaBJICHUS Ha HEM, a, CJIeJA0BaTEIbHO, 3aBUCUT OT
Harpy3Ky Ha UCIOJHUTEILHOM MEXaHHU3ME.

Pucynoxk 1 - JIByXJIMHEHHBIN peryisarop pacxojia ¢ MpornopLUHUOHATEHBIM YIIPAaBICHHEM

JIi1st TOro 4to0bl BeIMYMHA TPEOYEeMOro pacxoja OIMpeAelsuiach TOJIbKO CUTHAIIOM YIPaBIICHUS,
naJeHUe JaBJICHHS Ha pacipenennTelie (PeryimpyeMoM JApOCCelie) CIeayeT MOJIeP)KUBATh TIOCTOSIHHBIM.
DT0 JOCTUTAETCS MPUMEHEHNEM KJIaraHOB MOCTOSHHOM Pa3sHOCTH JAAaBJICHUIN M MOXKET OBITh peai30BaHO
HECKOJIbKUMH  CIIOCOOaMH: CXEMaTHYeCKH — KJamaH TIIOCTOSHHOW pa3sHOCTH JaBleHud 1.2 wu
pachpesenuTeNb C IMEKTPHYECKUM TPOTIOPIIHOHATIBHBIM YyIIpaBlieHHeM 1.1 COeqUHSIOT TOCIeI0BaTENHHO
(puc. 1, a); KOHCTPYKTUBHO — KJIalaH IOCTOSIHHOW Pa3HOCTH JABJICHUH W PETYIMPYEMBIH poccelb
OOBEIMHSIOT B €INHOW KOHCTPYKIMH — PETYISATOPE pacxoja ¢ JIEKTPHYECKHM MPOTOPIHOHATBHBIM
yrnpasieHueM (puc. 1, 6).

[Ipu OTCYTCTBUM YNPABISIONIETO CHTHajda Ha IPOTOPIIMOHATBHBIA MarHUT PEryJsTopa pacxona

IIomaab MpoxXoaAHOro CEUYCHUA 6 MOAIIPYXXKUHCHHOT'O APOCCCIIA 3 paBHaA HYJIIO, pacXoJd 4YCpe3 peryisaTop
OTCYTCTBYCT.



Ilocne mojgauu yIpaBiSIIOIIETO CHUTHAJIA Ha IPONOPLUUOHAIBHBIM MarHur, SKOpb 4 CMECTUT
pEerylupyeMblil Ipoccenb 3 BIEBO Ha BEIMUYMHY, IPONOPLMOHAIBHYIO 3HAueHUIo curHana. [lo3unusg
apoccenst 3 Ipu ATOM KOHTPOJHMPYETCS TaTYMKOM TOJIOKEHHUS 5, BXOISIIIMM B JIMHUIO OOPAaTHOW CBSA3H
KOHTYpa YOpPAaBICHHS W TPU HEOOXOIMMOCTH KOppEKTHUpyeTcs. YUepe3 peryniarop yCTaHaBIMBAETCs
pacxojl, OmpelesieMblil MepenagoM AaBiCHUS Ha JAPOCCENMPYIOMICH Imenu 6, IIomaab KOTOPOu
IIPOINOPLIMOHAJIBHO 3aBUCUT OT CUTHajia yrpasieHus. Ilepenan nasnenus Ha Jpoccese 3 aBTOMaTUYECKU
MO/JIEP’KUBAETCSA HAa YCTAHOBUBLIEMCSI YPOBHE KJIallaHOM | MOCTOSIHHOM Pa3sHOCTU JAaBJIEHUH, IIOLIAAb
IIPOXOJIHOTO CEYEHHs 7 KOTOPOro, aBTOMAaTUYECKU MEHSETCS B 3aBUCUMOCTH OT JaBJIeHUs B KaHaie B.

Jlnst cBOOOAHOTO TpOoTEeKaHusi paboueil KUAKOCTH M3 KaHaia B B KaHaim A B perymsitop pacxojia

BCTPOEH 0OpaTHBIN KiamaH 2.
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Pucynok 2 — [IponopuyoHaJIbHBII pErynarop noToka

Ilopsinok BbINOJTHEHHS PadOTHI:

1. V3yynTh KOHCTPYKUMIO M TPHUHIUI pabOThl  KJIAMaHOB pacxoja C MPOTOPIHOHATBHBIM
ynpasieHueM, 3apucoBaTh YI'O. B dem 3akimtouaeTcss OTIIMYMSA ATUX JBYX KJIAMAHOB?

2. BpluepTuTh CcXeMy ¢ MPUMEHEHHEM KaXKJI0TO KlamaHa B MPUBOJE BO3BPATHO-MOCTYMATEIHLHOTO
U BpaulaTeIbHOIO JNEUCTBUSA U JJIEKTPUUECKYI0 CXEMY YIPaBICHUA. Cobpats cxemy,
BBITIOJTHUTB IMYCK U PETYIUPOBKY MapaMeTPOB.

dopma npeacTaBaeHus pe3yJbTara:



Otuer odopMIIEHHBIH B TeTpaau JUIs NPAKTUYECKUX PabOT B COOTBETCTBHM C IMOPSIKOM BBITIOJTHEHUS
paboTHI.

Kpurtepuu ouenku:

Otnu4HO — paboTa BHINIOJHEHA BEPHO B MOJHOM OOBEME, Ha 3alIUTE OMHMCAH MPUHIUI PabOTHl BEPHO.
CoOpanHast Ha CTeHJIe cXeMa padoTaeT MPaBUIIbHO. BBIMOIHEH aHaIM3 XapaKTePUCTUKUA. XOPOIIO — €CTh
HE3HAYUTENIbHBIC OIMMOKM, Ha 3allUTe ONMWCaH NPUHIMI padoTel BepHO, Cxema B LeIOM padoTaer.
VY 10BIETBOPUTENIFHO — €CTh OIIMOKM, HA 3alIUTE ONMUCAH MPUHIMII PabOTHl MOYTH MpaBHIbHO. Cxema
paboTaeT mocie ucrpaBiIeHUs OMHUOOK.

HeynoBnerBopurensHo — paboTa BBHINIOJIHEHA HE B MOJHOM OOBbeME, WM HUMEIOTCS TpyOble OIIUOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansaTue Ne 11
N3yuyenne xapakTepuCTHKHU NPONOPUHMOHAJIILHOIO peryJsitopa noroka 2F RE

Iesib: HAydUTHCS BBIOMPATh PETYASTOPHI PACXoda C MPOMOPIHOHAIBHBIM YIIPABICHHEM, HU3YYUTh
YCTPOMCTBO U IIPUHIUII ACUCTBUS.
Boinosnus padory, Bol Oynere:
yMemp: BBIOMPATh PETYIATOPHI Pacxoiaa C TPONOPLUUOHAIBHBIM YIPABICHUEM C YYETOM
TpeOOBaHMSA MOTPEOUTENsT W OCOOCHHOCTEH CTPOCHWS W TPHUHIMNA [EHCTBHSA, HPUMEHSATh B
THJIPONPUBO/IC, CHUMATh XapaKTEPUCTUKY, BHITIOJIHATH aHAIIN3.
MarepuajibHoe ofecrniedeHHe: METOIUYECKUE YKa3aHUSI.
O0opynoBanme: He TpeOyercs
3aganue:
1. VMByduTh KOHCTPYKIIMIO DETYISITOPA C TIPOTIOPIMOHAIBHBIM YIIPABJICHUEM,  TPUHIIHII
JEWCTBUS, TEXHUYECKYIO XapaKTePHCTHUKY.
2. HayepTuTh ruapocxeMy c peryiasTopoM pacxojia HJIH JPOCCEIEM C IMPONOPLHOHAIBHBIM
yIpaBIE€HUEM U JIEKTPUUECKYIO CXEMY YIpaBIeHUs U cOOpaTh HA CTEH/IE.
Kparkue TeopeTuueckue cBeIeHHA:
[Iponopunonanbuelii peryiasitop mnotoka 2F RE  paboraer mpu masnenun no 315 Oap u
MakcuMaiabHOM pacxoje o 160 n/mMun (puc.l) u obecrieunBaeT HE3aBUCUMO OT JABIICHUS
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Pucynok 1 - IlponopumonansHeiil perynsatop mnortoka 2F RE

U TEMIEPATYPBI PACXO] KUAKOCTH, KOTOPBINA 3aJaETCs ANEKTPUUYECKUM BXOJHBIM CUTHaJIOM. COCTOUT U3
Koprmyca 1, IpOMOpUMOHANBLHOTO AJIEKTPOMArHuTa C JAaTYUKOM MEpeMEelIeHUs 2, U3MEPUTEIbHOTO
napoccens 3, KiarmaHa rneperaja JaBiaeHus 4, orpaHnIuTes Xo4a S u oOpaTHOTO KiIanaHa 6.

Heo6xomumeblii pacxos 3amaércss MOTEHIIMOMETPOM B BHje BXomaHoro curHaia ot O mo 100%.
Bxonno#t curnan npeoOpa3oBBIBAETCS B YCWJIMTENE W IMOCTYHaeT K MPONOPLUUOHATFHOMY MArHHTY,
KOTOPBIA HM3MEHSET OTKPBITUE M3MEPUTENbHOTO apoccens 3. IlonoxkeHue HU3MEepUTETbHOTO APOCCEeNs
KOHTPOJUPYETCS IaTYUKOM TEepPEeMEUIEHUs, KOTOPBI BBIMOJHAET pPOJb JaT4hka OOpaTHOH CBS3W,
KOPPEKTUPYIOIINM BO3MOXKHBIE OTKJIOHEHUSI U3MEPUTEIBHOTO APOCCENS.

Knaman nmnepenana paBneHuid 4 moJiepXKUBaeT IOCTOSHHBIM Tepenaj  JaBJICHUM Ha
M3MEpPUTENBHOM Jpocceie, HE3aBUCHMO OT OOIIero ypoBHS JaBieHHs. ParuoHanbHas KOHCTPYKITHS
HU3MEPUTENBHOTO APOCCENs CBOJUT K MUHUMYMY BIIUSHUE KOJIEOaHUI TeMIlepaTyphl.



Xoans % —

[Tpu Bxomnom curnane 0% papoccenpb 3akpbIT. [Ipy mageHnn HampspKeHUs Wi oOpbIBe Kalens
WHAYKTUBHOTO JIaTYMKa IIepEeMEIICHHs] JPOCCeb 3aKpbhiBacTca. Bo3MOXHO Oe3ymapHOe OTKPBITHE
M3MEPHUTENIBHOTO Jipoccens. biarogaps HaIMUUIO B XapaKTEPUCTUKE YCHIIUTENS ABYX Y4aCTKOB IUIABHOTO
M3MEHEHHs CHTHasla, o0ecrieynBaeTcsi MArKOe OTKpBITHE M 3akpbiTue apoccens 3. [lorok ot B x A

CBOOOHO TIPOXOIUT Yepe3 0OpaTHBIN KiianaH 6.
100

T 0 220
90 (Rt d { =200
o —— v Paam
80l © .2F T 180
70 g -3 ! 160
60 |- R K -140 =
50 £ -5 —1 -120 é
n
40 g -6 - 100 ;i
30} 3 -1 - 80 g
% o 59 E . 03
10 O a8 -8} - 40
| | | T 5 [1] S 20
0 S0 100 150 200 0 50 100 150 200 " 1 0
Bpowms, ms e 05 1 2 3 456 8 10 15 20
T o Yacrora, Hz
Pucynok 2 — [lepexonHoit nporecc i pu

CTYII€CHYaTOM BXOOAHOM CUTHAJIC U aMIUIUTYAHO-YaCTOTHAA XapaKTCPpUCTUKA

IHopsiaok BhINOJIHEHHS PA0OTHI:

1. U3yunth KOHCTPYKIIMIO ¥ TIPUHIMI pabOThl  KjamaHa pacxoja ¢ MPOMOPIMOHATBLHBIM
yrmpasiieHueM, 3apucoBaTh YI'O. B dem 3akirouaercss NpUHUUNHAIBHOE OTJIMYHUE JTAHHOTO
KJIaraHa OT JPYruX KJIarnaHoB?

2. Bwrueptuthb CXeMy C TMpUMEHEHHWEeM KJalaHa B IMPHUBOJIE BO3BPATHO-TIOCTYMATEIBLHOTO W
BpallaTeIbHOTO  ACHCTBHS M DJIEKTPUUECKYIO cxeMmy ynpasiieHus. CoOparb cxemy, BBIIOJIHUTh
IIYCK U PETYIMPOBKY ITapaMeETPOB.

dopMa npeacTaBiIeHus pe3yabrara:

Otuer oQOpMIICHHBIM B TETpaiu Ui MPAKTUUYECKUX pabOT B COOTBETCTBHH C MOPSIKOM BBIIOJHEHHS
paboTHI.

Kpurepun oueHku:

OtinyHO — paboTa BHINOJHEHA BEPHO B MOJIHOM OObEMe, Ha 3alllUTe OMMCAaH MPUHIMUI PabOTHI BEPHO.
CobpanHas Ha cTeHJie cxeMa paboTaeT MpaBWIbHO. BEINOMHEH aHaAINM3 XapaKTepUCTUKU. XOPOLIO — €CTh
HE3HAYUTeNIbHbIE OMIMOKM, Ha 3allUTe OMHCAH MPUHIUI paboThl BepHO, Cxema B IeoM paboTaer.
Y A0BNETBOPUTENBHO — €CTh OMIMOKHM, Ha 3allUTE ONMHMCAaH MPUHUMUI pabOThl MOYTH MpaBuiIbHO. Cxema
paboTaet mocje UCHpaBJICHHS OITHOOK.

HeynoBnerBoputensHo — paboTa BBINOJIHEHA HE B MOJHOM O0bEeMe, MM HMMEIOTCS TpyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansTue Ne 12
Kpurtepun onpenesenusi napaMeTpoB ynpabJieHUs

Hesab: HayduThCs aHAIM3UPOBATH W BBIOMPATh MApaMETPhl YIPABICHUS paclpenesuTeNeil ¢
MIPONOPLUOHAIBHEIM YIIPABJIEHUEM.
Boinosnus padory, Bol Oynere:

yMemb: QAHAIM3MPOBATH W BBIOMPATh TApaMETPHl  YIPABICHUS PaCHpeIeTUTEICH c
MMPpONMOPHHUOHAIIBHBIM YIIPABJICHUCM, CHUMATDh XapPaKTCPUCTHUKY, BBITIOJIHATL aHAJINS.

MarepuajibHOe 0o0ecnedeHHe: METOIMYSCKUE YKa3aHUSI.

OO6opynoBanmue: KOMIUIEKT y4eOHOTO oOopymoBanusi "['mapompuBoj, THIPOABTOMATHKA W
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3ananue:

1. BBINONHUTE aHaIM3 NapamMeTpOB YIPABICHHS pPAaCHpPENeIUuTeNIe C NPONOPLHMOHAIBHBIM
YIPaBJICHUEM.

2. HayeptuTh ruapocxeMy W 3JIEKTPUUECKYIO CXEMY yIpaBieHHUs U coOpaTh Ha crenae. CHATh
XapaKTEPUCTHKY.

KpaTkue Teopernueckue cBeeHHs:

Pacnipenenurenu ¢ nponopluuOHaATbHBIM YIPaBIE€HUEM HE TOJIbKO MEHSIOT HaIllpaBJIeHHE MOTOKa
1 00ecreurBalOT peBepc TUIPOIBUTATENS], HO U O0ECIIEUNBAIOT PETYIUPOBKY pacxoja Ui yIpaBiIeHUs
CKOPOCTBKO  NEPEMEIIECHUS HCIOJHUTEIBHOIO MexXaHu3Ma. [loaToMy  BaKHOM XapaKTEpUCTHKOMN
SBJIIIOTCSI TUCTEPE3UC, TOYHOCTh MpU MOBTOPEHHH, Tpaduyeckass U BpEeMEHHas XapaKTEPUCTUKHU
OCHOBHOTO 30JIOTHHKA, XapaKTepPUCTHUKA PacXoJ - TOK.

l'ucmepe3uc — 3TO TOTPENIHOCTh XapakTepucTuku. Ha pucyHke 1 mokasaH rucTtepesuc, T.e.
MOTPEITHOCTH X0/1a 30J0THUKA uik pacxona AS u A Q. Paccmotpum rpaduk nogpoduee. Korma curnan
I, ma mpoxomur or 0 10 MakCuMyma M XOJ 30JIOTHHUKA pacHpeneauTens NOJA JEUCTBUEM SIKOPS
JNIEKTPOMAarHuTa yBEJIWYUBAETCS MPONOPLUHUOHAIBHO CUJIE TOKA, & 3HAYUT YBEJIMYMBACTCA U PaCX0]
yepe3 30JI0THUK. [Ipu oOpaTHOM XoJe 30JI0THHMKA, T.€.IIPU YMEHBIIEHUU BXOJHOTO CHUTHANa OT
Makcumyma 10 0  XoJ 30JIOTHMKA U COOTBETCTBEHHO PACXOJ] 4Ye€pe3 30JO0THUK JOJDKHBI YMEHBIIATHCA
MIPOMOPLIUOHAIBHO YMEHBIICHHUIO BXOJAHOTO CUTHaNa (ITyHKTUPHAS JIMHUSA).
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Pucynok 1 — I'ucrepesuc u mporpeccuBHasi pacxoJHas XapaKTepUCTUKA

Ho Tonbko B naeane. Ha mpaktuke xapakrepuctuka OyaeT UMeTh OTKIoHeHue. [Ipu yBennuenun
CUT'HAJIa — HUKHSA CIUIOLIHAA, a TP YMEHBIIECHUH CUTHAJIA — BEPXHsAA CIUIONIHAsA. Pa3Huia Mexx1y HUMU
U €CTh NOTPEIHOCTD, T.€. TUCTEPE3UC X0J1a 30J0THUKA WK pacxona AS u A Q. XopowmuM nokasaTteinem
Ha MPaKTHKE CYUTAETCS, €CJIM MOIPEIIHOCTh COCTaBIseT He O6onee 1%.

Tounocms npu nosmopenuu Uy 0CHPOU3IEOOUMOCHL — TO JUAIA30H, B Ipeeaax KOTOPOro mpu
YCTaHOBKE OJHOTO M TOTO JK€ BXOJHOIO CHUTHajla JIOCTUTAeTCsl BBIXOJAHOM CUTHan (3aBUCHUMOCTD
MOJIy4aeMOTO pacxo/ia (BBIXOJHOM CUTHAT) OT XO/a 30JI0THUKA WM BXOJHOTO cUrHana). B naeane — npu



YCTaHOBKE 30JIOTHUKA B OJIHO M TOXKE MOJIOKEHUE PACcX0]l Yepe3 30J0THUK HE JIOJDKEH OTJINYaThesl Oosee
yem Ha 1%.

Jns  monmydenuss Ooyiee  KAaueCTBEHHOW  PACXOJHOM  XapaKTEepUCTHKH Ha  30JIOTHHUKAX
pacripenenuTeNeil ¢ MpONOPUUOHAIBHBIM YIPABICHUEM BBIMOIHSAIOT CIIEIHATIBHBIC IPOCCENbHbIC KaHAIIBI
TPEYroJibHOU (OPMBI.
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Pucynoxk 2 - IlepexoiHbie OJI0KEHHUS 30JI0THUKA OOBIYHOTO U MPOTNPIMOHAIBHOTO pacipeieIuTeNen ¢
OJWHAKOBOU CXEMOU UCIIOJIHEHUS

Hamune ynpaBnﬂfomef/'I KPOMKH CO CIICHUAJIBHBIMU TPCYIr'OJIbHBIMH APOCCCIbHBIMHA KaHAaBKaMU Yy
pacmpeenuTenaeii ¢  NPONPUUOHATBHBIM  YIpaBJICHHEM O0OECIeUMBAeT COEIMHEUE KaHAJIOB B
COOTBETCTBHHU CO CXEMOM WCIIOJTHEHHS B MEPEXOJHOM TOJIOKCHUU. CpaBHI/ITC MNEPEXOAHBIC IMOJIOKCHUA
30JIOTHUKAa OOBIYHOTO M TIPOIMOPIIMOHATBLHOTO paclpeeuTeNiel ¢ OJMHAKOBOW CXEMOM HCIOJHEHUS
(pucyHOK 2).

[Ipu BEIOOpE pacmipenenuTeneii ¢ MPONOPIMOHATIBFHBIM YIIPABJICHHEM HEOOXO0IMMO YIUTHIBATh U
HCII0JIb30BaTh BOSMOXKHOCTHU PETYIUPOBKU PACIIPEACTIUTEIA TP MAaKCUMAJIbHOM XOJ€ 30JI0OTHUKA. Yem
00JIbIIIe BO3MOXHBINA TUaNa30H PeryJvpoBKH T€M KadecTBeHHee OyayT mojydeHHble 3HaueHus. C 3Toit
LIETBI0 TIPU BBIOOPE pachpeneTuTeNsl HE0OX0IMMO TIATENHHO aHAIM3UPOBATh XapaKTEPUCTHKY “‘pacxo]l
— HOMUHAQJIBHBIA TOK” MPHU COOTBETCTBYIONINX MOTEPSX AABJICHUS Ha pacrnpenaenuTene (pUcyHok 3, 4).
ITPUMEP: Heob6xomquMo m10100paTh pacHpenenuTeNlb ¢ MPOTOPIHUOHAIBHBIM YIIPABJICHUEM IS
TUAPONIPUBO/IA TMPH CICAYIONTUX YCIOBUAX pabOTHI (Tadm.1):

Tabmuma 1 — Vicxoaabie JaHHbIE 17151 BBIOOpA pacpe e TUTes

[TapameTp Bennunna
Pabouee maBiieHue B cucreMe P=120 6ap
JlaBnenue mpu paboveit CKOPOCTH THIPOIBUTATEIIS P=110 6ap
JlaBiieHME TIpU YCKOPEHHOM XOJI€ TUAPOIBUTATEIS P=60 6ap
Pacxon B ruzmpoiBurarese npu paboueit CKOpOCTH Q=5-20 n/mun
Pacxon B ruzipoBuraresne npu yCKOpEHUHU ABUKEHUS Q=60-150 n/mMun

[Tpu BeIOOpE pacmpenenuTenst OOBIYHO YYHUTHIBAIOT TOJBKO MAaKCHMAIBHBIA pacxon B cucreme. B
JaHHOM TIpHMepe OH coctaBisieT 150 j1/MuH.

[Tpu BBIOOpE APOCCETMPYIOIIEro pacHpeAeIuTeNs] HEOOX0UMO YYUTHIBATh MOTEPH JTABICHUS U
BHUMATEIIFHO aHAIN3UPOBATh PACXOIHYIO XapaKTEPUCTHKY. B JaHHOM mpuMepe OHHM COCTaBIISIOT:
1)IToTeps naBneHus Ha pacrpenenuTene npu padbodelt CKOPOCTH:

PV =120-110=106ap

1)IToTeps naBneHus: Ha pacpeeuTeNe NPy YCKOPEHUH:

PV =120-60=6006ap

Tenepp ananuzupyem paboume rpaduky mpeiaraeMslx pacrnpeaenureneid. Bapuanr 1 npencraBieH Ha
pUCyHKe 3.
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Pucynok 3 - Xapakrepuctuka “pacxoj — HOMUHAJIbHBIN TOK, BapHaHT 1

1. OmpenensieM muana3oH perylIHpoBaHus Mpu padoueii ckopocT. Pacxon mpu aTom
coctaBuT OoT 5 10 20 n/MuH U noTepsa HaBineHus coctaBuT 10 Oap — rpaduk 1. IlpoBonum
TOPU30OHTAIbHBIC JUHHH (KEITHIM IIBETOM) JIO IepecedeHus ¢ rpadukom 1 W OT TOYeK
TIePECEUCHHS OITyCKaeM JIMHUIO BHHU3 J0 OCH HOMUHAJILHOTO ToKa B %. [loiydaeM ciemyromiue
3HAYCHUsI HACTPOWKH: JIUIs TTOJY4EHHsI pacxo/ia PaBHOTO 5 JI/MHUH Ha JIEKTPOMArHUT HYXHO
nonath 37% Toka, a 4ToObl moayuuTh 20 na/MuH Hyx)HO npumepHo 47%. Takum oOpazom,
JTMATIa30H PETYIMPOBKU MarHuTa coctaBut 47-37=10%.

2. OmpenensieM nuamna3oH perylupoBaHUs MPU YCKOPEHHOM JABIKeHUU. Pacxon mpu
aToM cocTaBuT oT 150 mo 60 n/MuH M moteps AaBieHUs coctaBUT 60 Oap — rpaduk 5.
[Tonygaem ciemyrorue 3HaYeHUsT HACTPOUKU: IS TIOJIyY€HUS pacxojia paBHoro 60 J/MUH Ha
ANIEKTPOMArHUT HYKHO mojaath 48% Toka, a 4ToObl moyydyuTh 150 J/MUH HYXKHO HpPUMEPHO
66%. Taxum 06pa3oM, AUaIa3oH PEeryIMpOBKH MarHuTa cocTaBUT 66-48=18%.

Ecniu yyects cpennuit  rucrepesuc B 3%, TO CTAHOBUTCA OYEBUAHBIMU CIOKHOCTH MPU

PEryIUpOBKe.
PaccmoTpuM BTOPOI BapuaHT pacXo HOM XapaKTepUCTUKH (PUCYHOK 4).
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PV = NOTEPA SaBNEHHA Ha KNINaHe (CYMM3 NEPENana AaBNEHMA Ha APOCCENMPYIOWER KPOMKE NOABOAR U cnusal
Pucynoxk 4 - XapakrepucTuka “pacxos — HOMUHAJIbHBIN TOK ', BAPUAHT 2
IIpu BBIOOpE pacmpenenuTeNns C TaKOH pacXOoJHOW XapaKTEPUCTUKON MBI MOJIY4YdM TIpU
YCKOPEHHOM XOJI€ JUala3oH peryiupoBaHus B mpeaenax 66% - 98%, 3HauuT AMana3oH peryiupoBas



coctaBuT 32%. Ilpu pabouem xozme — ot 36% 10 63% u auana3oH peryaupoBaHusi cocTaBUT 27%.
VYBennuuBaeTcss JAMANa3oH PEryJIHpOBaHMS a 3HAUUT YIY4IIaeTCs paspelaromas CHoCOOHOCTb
pacTpenenuTeNst . MakCUMaabHO 3(h(EKTUBHO UCTIOIB3YIOTCS €T0 XapaKTEPUCTHKH.

IMopsi10K BBINOJTHEHNSI PAGOTHI:

1. Kakue mapameTpbl W XapaKTEPUCTUKH HEOOXOJMMO YYUTHIBATH M AHAIU3WPOBATH MPHU BHEIOOPE
KJIAalIaHOB C TIPOTIOPITMOHATBHBIM yIpaBiieHHeM? 3anmuimuTe HeoOXoauMmble ompenencHus. Kak
JTOOUTHCS IOTPEITHOCTH TIOBTOPsieMocTH He Ooiee 1%?

2. BpIUuepTHTH THIPOCXEMY H 3JCKTPHUSCKYIO cxemy ympaBiieHus. CoOparh cXemy, BBIITOJHHTH
MYCK M PETYIIMPOBKY mapameTpoB. CHATh XapaKTEPUCTHUKY.

®dopma npeacTaBieHus pe3yabTara:

Ot4er OPOPMIICHHBIM B TETPAI¥ JUIS MPAKTHYCCKUX PA0OT B COOTBETCTBHH C TOPSIKOM BBITIOJHEHHS
paboTHL.

Kputepuu onenkm:

OtimuHO — paboTa BHITIOJHEHA BEPHO B TOJTHOM OOBEMe, Ha 3allUTe OIMHMCAH MPUHIUI PaOOTHI BEPHO.
CoOpannas Ha cTeHe cxeMa paboTaeT MpaBuUiIbHO. BBINMOMHEH aHAIN3 XapaKTePUCTHKHU.

XOopoI1o — eCTh HE3HAYUTENbHBIC ONTUOKH, Ha 3aIUTE ONMCaH MPHHIIHAIT paboThl BepHO, CXeMa B IeIoM
paboraer.

Y I0BIIETBOPUTEIBHO — €CTh OIMIMOKH, HA 3all[UTE OMHCAH MPUHITUI pa0OThI MOYTH MpaBuiIbHO. CxeMa
paboTaeT nocie UCIpaBiIeHUs OIINOOK.

HeynoBnerBopurensHo — paboTa BBHITIOJHEHA HE B TOJHOM OO0BEME, WM HMEIOTCS TPyOble ONIMOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansiTue Ne 13
BcerpanBaemble KiIanaHbl ¢ NPONOPUHOHAIBLHBIM YIIPaBJIeHHEM

Heab: HaydyuTbCs BHIOMPATh BCTpaMBacMble KIANAHBI C NPONOPHHUOHAIBHBIM YIIPABJICHUEM,
U3Y4YUTh YCTPOMCTBO U IPHUHLIMII ICHCTBHUS.

Boinosnus padory, Bol Oynere:

YMemp: BBHIOMpATh BCTpaWBaeMble KIIANaHBl C TPOMOPUUOHATIBHBIM YIIPABICHHUEM C YYETOM
TpeOOBaHMUSA TMOTPEOUTENT W OCOOCHHOCTEH CTPOCHMS W TpPHHIUNA JCHCTBHS, MPUMEHSITH B
TUIPOIIPUBO/IEC, CHUMATh XapaKTEPUCTHUKY, BBIIIOJIHATH aHAJIU3.

MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.

O0opynoBanme: He TpeOyercs

3aganue:

1. M3yunTh KOHCTPYKLHUIO BCTPAaWBAEMbIX KJIAlaHOB C MPONOPLHUOHAIBHBIM YIPaBICHUEM,
MIPUHIIMI JEHCTBUS, TEXHUUECKYIO XapaKTEPUCTHUKY.

2. Haueptuth noapo6noe YI'O kianaHoB.

KpaTkue Teopernueckue cBeeHHs:

1. BcrpauBaemble KJanaHbl OTPAHUYEHHSA JaBJIEHUS C MPONOPLUHMOHAIBLHBIM YIIPaBJieHUEM

B3 SAUATE OF Puguc, C 33WATOR OT Dpypuc.
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Pucynoxk 1 — Koncrpyknus u moapo6Hoe YI'O pazauvHbIX BApHAHTOB UCIIOJHEHUN

Bomnpocer: B dem 3akirodyaeTcs MpUHIMIUAIBHOE OTJIMYKE KJIAlaHOB C JIAHHBIM BUJIOM YIIPABJICHHS?
Kakumu gocronHcTBaMu OHH 001a1ar0T?

2. BcerpauBaeMblii HOPMAJIBLHO 3aKPBITHI KJIANAH MOHUKEHUS TABJIEHHS € MPONOPIHOHAIbHBIM
ynpasJjeHueMm (puc.2)
[Mpunnun padotel. Ha 4 mpuxoauT 3aAaHHbIi curHal, B KaHane 13 ycTaHaBiIMBaeTCs 3a/laHHOE

nasienue. T.k. 13 coenunen ¢ npaBoil 16 u yepe3 A ¢ sieBoit 12 moiocTsiMu 30J10THUKA 7, TO 30JI0THUK
HaYMHAET YCTaHABJIMBATh TAKOE )K€ J1aBlieHHe U B KaHaie 10.

Ecnu naBnenue B 10 Gonbie, yem curHan Ha 4, To 7 ycTaHaBIMBaeTcs Tak, 4yTo pacxon B 10
yMEHbIIAeTCs, a yepe3 15 B nmuHuio P yBenuumBaercs, N03TOMy /1aBJIeHHE B § yBEIUUYHUTCS U | HaYMHAET
MIPUKPBIBATHCS, MO3TOMY pacxol B B yMeHbIlaercs, NaBlIEHHE YCTAHABIMBAETCS B COOTBETCTBUU C
CHTHAJIOM Ha 4.
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(1) paBouwa wnanan {9) 2arsop pabosero Knanana
{2) xpuiuka (10) nwHea ynpasnesna

{3) wnanau 0 nep (11) conno

{4} np # KNanaN o pa (12} nosepxHoLTe NOPLIN
{5} nuHuA ynpasneHnA {13) nvnesn ynpannesun

(6) oveercTie (14) npywwmna

{7} ynpesnnmuiai nopuwexs (15) noy
8} Py {16) nomepxmocTh nOpLIHA

Pucynox 2 — KoHCTpyKIMS M CXEMBI UCTIOJHEHUS

Bonpoc: Kak pabortaer kiaman, eciiyd JaBjieHHde B IMHUKM B MeHbIIIe, 4eM CUTHaI Ha MPOIOPIIHOHAILHBIN
ANIEKTPOMArHuT Kiamnad 4? Bo3MO)KHO 11 OECKOHTPOJIBHOE MOBBIIICHUE JaBJICHUS B JIMHUM B, Hanpumep
O] ISMCTBUEM BHEIIHEW HArpy3KU Ha TUAPOJIBUTATEIb?

3. Jlpoccenb ¢ mponopuHOHAILHBIM YIIPaBJIeHHEM
[Ipumensiercss [Uisi  perynupoBaHusi OOJBIIMX PAcXOJOB B 3aBUCUMOCTH OT CHUTHaja Ha

MPOIMOPLIMOHANBHBIN 3nekTpoMarHuT. llpencraBnser coOoil KOMIUIEKT M3 3aTBOpa 3 B KauecTBe
Jpoccenis, JaTurKa nepemMelieHus 4, 1aTanka oOpaTHoM cBs3U 7 U OJIOKa YIPABJICHUS 5 ¢ YIPaBISIIOIIIM
nopurHeM 10 1 perynupyeMbIMH 3J€KTpOMarHuTamu 6 (pucyHoK 3).

Ecnu snexTpomaruut o0ecToyeH, To 3aTBOP 3amepr.

[Ipu ycraHoBKe 3aaHHs B DIIEKTPOHHOM OJIOKE B JaTYMKE 7 MPOHUCXOJUT CPaBHUBAHUE BHEIIHEIO
CUTHaJIa U PEaJbHOrO MOJIOKEHUSI 3aTBOPA 3, MO pe3ysibTaTaM KOTOPOTO MPOM3BOAMTCS MOJadya TOKa Ha
YIPaBIISIEMBI MarHut v nopiueHs 10 ycraHaBiaMBaeTcsa B HyKHOE NOJI0)KeHHeE. [[poccennpoBanue nNoToka
B Toukax 12 u 13 co3naét HeoOXOMUMBI Tiepernaj] NaBIeHUs B HaJKIAaHHOW MOJIOCTH 3aTBOpa 3 U OH
YCTaHABJIMBAETCS TAK, YTO PACXOJ1 YEPE3 HETO COOTBETCTBYET BXOJSIIEMY CUTHAIY.

[Ipu oTkmroYeHHH TOKa WM OOphIBE Kalensi KiamaH aBTOMAaTHYeCKH 3akpbiBaeTcs ((pyHKIus
OJIOKMPOBKH).
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Pucynok 3 — KoHcTpyKins BcTpauBaeMoro ApOCCeNs ¢ MPONOPIHOHATbHBIM YIIPABIEHUEM

Iopsinok BbINOJIHEHHSI PA0OTHI:

1. BuumarenbHO ~— M3y4MTh ~ KOHCTPYKIMIO — BCTPAaWBAa€MbIX  KJIallaHOB  C
MPOMOPLIMOHAIBHBIM yIpaBieHHEeM. B ueM 3akitouato JOCTOMHCTBA BCTpauBaeMOM anmnaparypsi?
2. Brerueptuts  moapoOHbie YI'O ki1anaHoB, OTBETUTH Ha BOTIPOCHI.

®dopma npeacTaBiIeHUs pe3yabTara:

OTtuer 0GOpMIICHHBIN B TETpaau IS MPAKTUYECKUX PabOT B COOTBETCTBHH C IMOPSIKOM BBITTOJHCHHS
paboTHI.

Kpurepun oueHku:

OT1nuyHO — pa®oTa BBHIOJHEHA BEPHO B MOJHOM OOBEME, Ha 3alUTE OMMCAaH MPUHIUI pabOThl BEPHO.
CoOpaHHas Ha CTeHJle cXxeMa padoTaeT MPaBUIIbHO. BBINOIHEH aHaIM3 XapaKTepUCTUKU. XOPOIIO — €CTh
HE3HAUMTENIbHbIE OLIMOKM, Ha 3allUTe ONUCaH MPUHLUI paboThl BepHo, Cxema B 1EeJOM paboTaer.
VY 10BIETBOPUTENIBHO — €CTh OIIMOKHM, Ha 3alUTe ONUCAH MPUHIMII paboThl MOYTH MpaBHIbHO. Cxema
paboTaeT 1mociie UCIpaBJICHUS OIIHUOOK.

HeynoBneTBopuTeabHO — paboTa BBIMOJIHEHA HE B MOJHOM OOBEME, MM HMEKOTCS I'pyOble ONIMOKH.
Cxema He paboTaer.



IIpakTnueckoe 3ansitue Ne 14
Oco0eHHOCTH MOHTAXKa M HAJIAAKH THAPONPHUBOA C IPONOPIHHOHAIBLHBIM YIIPaBJIeHHEM

Henb: onpenenutb OCHOBHBIE OCOOCHHOCTM MOHTa)Xa M HajaJKd THJPONpPHUBOJAA C
IIPONOPLIMOHAIBHBIM YIPaBIEHUEM

Boinosnus padorty, Bel Oyaere:

yMemsb: COCTaBIATh TEXHOJOTMYECKYI0 KapTy MOHTa)Xa KianaHa ¢ [pONOPLUUOHATIbHBIM
yIpaBiIE€HUEM

MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.

O0opynoBanme: He TpeOyeTCs

3aganue:

1. OnpenenuTh OCHOBHbIE OCOOCHHOCTM  MOHTa)Xa W  HaJQJKA TUAPONPUBOJA €

MIPONOPLIMOHAIBHBIM YIIPaBICHUEM.

2. CocTaBHUTh TEXHOJOTHUYECKYIO KapTy MOHTa)Ka KJIaraHa ¢ IpOTIOPIHUOHAIBHBIM YIIPaBICHUEM

KpaTkue Teopernueckue cBeeHHs:

[Ipy MoHTake ruaponpuBoJa C  THUJIpOANNapaTypoll ¢ MPONOPLUUOHAIBHBIM YIPABIECHUEM
ucnoyb3yroT pekomeHaamuu DIN 24 346w ISO 4413. MoHTaxHbIe THE3A I BCTPAMBACMBIX
KJIAIIaHOB ~ BBITIOJIHSIOTCA B cooTBeTcTBUM co craHmapramu ['OCT 27790-88, DIN 24342 n ISO
7368:19809.

Oco060€e BHUMaHHE YIEISIIOT YMCTOTE U KauecTBY paboueit cpensl. [lepen MoHTa)KOM HEOOXOAMMO
IIPOMBITh OCHOBHBIE U ynpasistomue JuHuu. 1lo pekomennannn  DIN 24 346 u ISO 4413 Bpems
MIPOMBIBKH t omipeniessitoT mo hopmyse:

t=(V/Q)x(2,5...5), uac
rae: V —o6béM Oaka B JI;
Q — mogadva Hacoca B JI/MHH.

Haxopsmeecs B cucreme Maclio HYKHO MIPOITYCTUTh yepes
buasTp MHUHHMYM 150-300 pas. PesynbTaTet MIPOMBIBKH JTOJDKHBI
MEPUOIUYECKH MPOBEPATHCS MyTeM MPUOOPHOTO aHaIn3a pabouei )KUIKOCTH.

B ciiydae 3amensl paboueit )KUIKOCTH Ha TaKyl0, KOTOpas HE CMEIIMBAETCS WM HECOBMECTUMA C
npenpiayiei, Tpedyercs CyHIecTBEHHO OoJblliee BpeMsi NMPOMBIBKH. B XoJlie IpOMBIBKM HEOOXOIUMO
yepe3 KOPOTKHE MPOMEXKYTKH BPEMEHU MpPOBEPATh Bce (UIBTPHI U, MPU HEOOXOAUMOCTH, MEHSTh
(bUIBTPOITIEMEHTHI.

IMoaroroBKa K MOHTaXKY

[Ipexxme yeM MOHTUPOBATH KJallaH Ha MOHTaXHYIO IIaHelb, HEOO0XOJAMMO IPOBEPUTH
COOTBETCTBUE 0003HAUCHUS THIA KJIallaHa JaHHBIM 3aKa3a.

1. Yucrora. Ilpu MOHTaXe OYUCTUTH PabOUyI0 30HY M MPOMOPIMOHAIBHBIN KianaH
bak ymioTHUTH OT BHemIHMX 3arpssHeHuil. [lepenq MOHTaXOM JOJKHBI OBITH OYHILEHBI
TPYOOIIPOBOIBI U 0aK OT TPSA3H, OKAIHMHBI, TIeCKa, CTPYXKEK U T.J. MI30THYThIE C MOJOTPEBOM
WM CBapHbIe TPYOBI MOJJIEKAT TPABJICHUIO, IPOMBIBKE U cMa3ke. [Ipu ouncTke mpuMeHsITh
TOJIbKO HEBOJIOKHUCThIE TKAaHU WIIM CHEIHAbHYIO OyMary.

2. YIJIOTHSAIOIIME CPEICTBa, TaKMe KakK MEHbKa, 3aMa3ka WM YIUIOTHSIOLIAS JICHTa
HEJIOITYCTUMBI.

3. Jlns TOCTMXXKEHUS BBICOKOH KECTKOCTH clielyeT U30erarh IUIAHTOBBIX COEANHEHHH
MEX]ly KJIarnaHoM U notpedureneM. J{iast TpyOOmpOBOIOB ClleAyeT UCHOJIb30BaTh OECIIOBHBIE
TpyOBI BbICOKOTO KadecTBa 1o cranaapty DIN 2391, wactu 1 u 2.

4. CoenuHUTENbHbIE TPYOOMPOBOJIBI MEXKIY MOTPEOUTENEM U KIAaHOM JOJKHBI
ObBITh KaKk MOXHO KOpodYe; Mbl PEKOMEHAYeM MOHTHUPOBATh MPOTOPIHOHATHHBIN
KJanaH mnoOnau30ocTd OT TmoTpedbutens. MoHTaHas IJIOCKOCTh JOHKHA HMMETh KadecTBO
00paboTku moBepxHOcTH Rt max < 4 Mk u mockocTHOCTh < 0,01 MM/ 100 MM UTHHBI.



5.  Kpenexnbpie OONTHI JOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B JIMCTaX Karajora
pasMepaM M KJacCy  MPOYHOCTM M 3aTATUBAThCS  3aJlaHHBIM  KPYTSIIUM
MOMEHTOM.

6. B kauecTBe 3ampaBOYHOTO H BEHTWIIIMOHHOTO (UIBTpPA PEKOMEHIYETCs
O3/YIIHBIN QUIBTP C pa3MEPOM STUCHKH, COOTBETCTBYIOIINM (PHIIBTPY THIPOCHUCTEMBI.

MoHnTax

[Ipn MOHTake KiaraHa C TPOMOPIUOHATLHBIM YIIPABICHUEM HEOOXOIMMO CJICIUTh, YTOOBI
CTBIKYIOIIHECS] TTOBEPXHOCTH KJIallaHA W MOHTAXHOW IUIMTHI ObLTH CyxXuUMHU. KpemnekHbie OONTHI TYro
3aTATMBAIOTCS BPYUYHYIO. Ecnun 060JTOB OoJtbIIe YEThIPEX, TO
B IIEPBYIO OYepe/Ib 3aTATHUBAIOTCS MPOMEXYTOUHBIC O0NTHL. Takas ycTaHOBKa 0OECIeUurMBaeT HAICKH YO
TePMETH3ALNIO CTHIKA YIUIOTHUTEIbHBIMU KOJIbIIAMHU.

[TonoxxeHue mpu MOHTaXeE MPEANOYTUTEIHHO TOPU3OHTAIBHOE, OJHAKO €CIIH MPOIMOPIIMOHATBHBII
KJIarlaH OyJeT YCTaHOBJEH Ha TNOTpeOuTeNe, Halo H30erarh pacrloJIOKEHHUS 30JOTHUKOB KiaraHa
napajuieIbHO HAIIPABJICHUIO YCKOPEHUS.

Kramanpl CTBHIKOBOTO WMJIM MOJYJIBHOTO MOHTHUPYIOTCSI Ha MOHTaXHOUW TuMTe. PaccmoTpum
MpUMEP MOHTa)Ka PaCIPEICTUTENS C TTUIOTOM.
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Pucynok1 — MoHTaXHBII 4epTEx pacrpeneanuTens HenpsIMOro AeHCTBUS

MoHTaxHbIE TIJTUTBI 1o KaTajory RD 45 054 u 00nTHI
KpeIUJIEHUs 3aKa3bIBatoTCsa OTAeNbHO 4 mtyku M6 x 45 DIN 912-10.9; Ma = 15,5 Nm.

Ha ueprexe o6o3HaueHbl: 1 - OCHOBHOW paclpenenuTens, 2 - KiamaH MpeaynpaBieHus, 3 -
pasmep a1 ucnoiH. «4WRZ...» (He croiikoro K MOpcKod Boje), 4 - pa3Mepbl Uil HCIOJHEHHUs
4AWRZE...”, 5 - nponopiroHaIbHBINA IEKTPOMArHuT "a®, 6 - NpOMOPLUOHAIBHBIN 3JIeKTpOMarHut "b®,
7 - mpucoen. mrekep "A“, 8 - npucoen. mrekep B, 9 - np. mrekep no E-DIN 43 563, 10 - pyunoe
ynpasienue "N9%, 3akpbitoe, 11 - 3armymika Uit KjlanaHa ¢ OJJHUM MarHuroMm, 12 - Tabinyka KiamnaHa
npenynpasieHus, 13 - Tabnuuka OCHOBHOIO pacrpenenutens, 14 - BCTpOEGHHas JIEKTpOHUKA, 15 -
pPeOyKIMOHHBIM KiamnaH, 16- ynnotHutenbHoe R-konbuo 13x1,6x2; mpucoenunenus A, B, P, T, 17 -
ymiotHurensHoe R-konbio 11,18x1,6x1,78; npucoeaunenus X, Y, 18 - MecTo ajsi CHATHUS IPUCOETUHUT.



mrekepa, 19 - coequnutensHas miurta (tun 4WRH...), 20 —ycraHoBouHasi MOBEPXHOCTh, PACIIOIOKEHUE
OTBEPCTHI o DIN 24 340 Form A, ISO 4401 u
CETOP-RP121H (X 1 Y - npu He00OX0AUMOCTH).
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Pucynox 2 - TpeGoBaHuUS K CONPATaeMOM MOBEPXHOCTH

HpI/I MOHTAXC OAHHOTO pacClpCacanuTCIIsa H€O6XOI[I/IMO BHUMATCJIIbHO HU3YYUTH JOKYMCHTALIMIO M
MOHTAaKHBIH qepTén( N KOMIUICKTAOWUIO, IMMOATOTOBUTH MOHTAXHYIO IUIMTY U 0ONTEl B COOTBETCTBUH C
Tpe6OBaHI/I$IMI/I JOKYMCHTalH.

IMoaroroBka K 3KkcHJyaTaluu

1. PabGouas KUJIKOCTh

Heob6xomnmo YUUTHIBATh pEeKOMEHAALNN MIPOU3BOIUTEIS U oOpaiartp
BHUMAaHUE Ha JAHana30Hbl TEMIIEPATYPHI U 1aBJICHUS.

B 0011eM MoOryT UCIIOJIB30BaThCS KUIKOCTH:

— MmuHepaigbHoe Maciio o DIN 51 524 (HL; HLP);

— Ouosorudecku ObICTpO pasnaraemast )KuIkocTb o VDMA 24 568 (cMm. Taxxke RE 90 221);
- HETG (parcoBoe Macio);

- HETG (paricoBoe Macio);

— HEES (cunTtetnaeckuit a¢up).

[Ipn sTOM HEOOXOAWMO YUUTHIBATH COBMOECTUMOCTh paboueill >KUIKOCTH C YIJIOTHEHUSIMHU:
HETG (parcoBoe MacJio) MIPUMEHUMO c YIUIOTHEHUSIMHU NBR u FKM
HETG (pancoBoe Macio) Toabpko ¢ yioTHeHussMA FKM.

Jlna coxpaHeHMsl KadecTBa pabodeil >KUIAKOCTH HE JOJDKHA TMPEBBIIATHCS TeMIlepaTypa,
pexomenayemas usrotopurenem. Jlns oOecrieuyeHUs] HEU3MEHHBIX XapaKTEPUCTUK  YCTAaHOBKH
peKoMeHayeTcs JepxKaTh TEeMIIEpaTypy Mmacia
nocrostHHOM (£ 5 °C).

Hnst pabounx >kunkocrei (Hanp. HEPG m HEES) xak m mis temmneparyp > 80 °C moJpKHBI
npuMeHsaThes yroTHeHuss FKM (ycinoBHO o6o3Hadaembie “V?).

2. OunbTparus

Hanexnas dunsrparus (10 MKkM aOCOJIOTH.) TIOBBIIIAET CPOK CIYKOBI TUIIOTHOTO YIPABIICHUS.
TpeGoBanus IO JOIMYCTUMOM 3arpsI3HEHHOCTH pabouel )KUAKOCTH 1o ctanaapty NAS 1638.

Henb3s npeBblmaTh TOMYCTHUMBIA Iepernaj NaBieHU Ha ¢(uiabTpoleMeHTe. PexomeHayercs
MPUMEHATh (QUIBTP C MHIUKATOPOM 3arpsi3HeHHOCTH. Bo Bpems 3amens! ¢uibTpa coOmoaaTs 0codyro
YHUCTOTY. I'psizb Ha BBIXOJHOU CTOpOHE ¢unbTpa BBIMBIBAETCS B
CUCTeMY U SIBIISICTCS MPUYMHON HEMONaJoK. 3arps3HEHUS HAa BXOJHOW CTOpOHE (UIBTpa COKpPAIIAIOT
CPOK JIeHCTBUS (PHIBTPOIIEMEHTA.

3. Pabouee naBieHue /i MUIOTHOTO KJaraHa

Jlis  mpONMOpLUMOHANBHBIX — pacHpelesuTeNel HEempsMoro JAeWcTBHs OOBIYHO  JaBJICHUE
ympaBjeHus He JO0KHO ObiTh Hike 30 Oap. Ecnm naBnenue ympaieHus npesbimaer 100 Oap, Ha
MOABOISAIIICH JTUHUH JOJKEH OBbITh BCTPOCHHBIH
PEAYKUIMOHHBINA KianaH. BriusHue 3a0pocoB NaBieHHs] M3 CHUCTEMBI TPYOOIMPOBOJOB Oaka YCTpaHSIOT,
yCTaHOBUB OOpaTHBIN KiamaH. J{7is psna MpOMOpIHUOHANBHBIX PaclpeieuTeNeid ¢ mpeaynpaBieHueM
JaBJICHUE YIIPABJICHHS YKa3bIBACTCSl B TEXHUYECKOM XapaKTEPUCTHUKE.

4, Ynanenue BO3yXa U3 MOJIOCTEM OJICKTpOMArHuTa.

Z[J'ISI obecreueHust YCTOI\/’I"II/IBOI\/'I pa6OTBI KJIallaHa HeO6XOI[I/IMO YAQIUTh U3 HCTO BO3AYX YCPC3
OTBCPCTHUC B BCpXHCfI qaCTH KOpIryca. HpI/I ONpCACIICHHBIX YCIIOBHUAX BBITCKAHUC paGoqeﬁ KHUAKOCTHU U3
CIIMBHBIX JTAHUN mpeaoTBpamaroT YCTaHOBKOﬁ MOAIIOPHOTO KJIallaHa.



Ilopsinok BbIMOTHEHUsI PA0OTHI:
1. Omnpenenuth OCHOBHbIE OCOOEHHOCTH MOHTaXa M HAJIAJKU TUAPONPHUBOJIA C MPONOPLHUOHATBHBIM

YIIPaBJICHUEM.
2. CocTaBHUTh TEXHOJOTHUYECKYIO KapTy MOHTa)Ka KJIaraHa ¢ IpOTIOPLUOHATIBHBIM YIIpaBIeHUEM

®opma npeacraBjIeHus pe3y/bTara:
Otuet ohopMIICHHBIN B TETPAIH I MPAKTUIECKUX PadoOT

Kpurtepuu onenkn:

OTrnuyHO — paboTa BBIIOJHEHA BEPHO B IOJHOM OO0bEME, Ha 3alllUTe OIUCAaHA BEPHO
[IOCIIEI0BATEIbHOCTh MOHTAXA

XO0poII0 — eCTh HE3HAYUTEIbHBIE OLIMOKU B TEXHOJIOTUYECKOH KapTe.

Y 10BIETBOPUTENBHO — €CTh OLIMOKH, Ha 3alIUTE OMUCAaH MPUHIUI paboThl HEBEPHO.

HeynosneTBopuTenabHO — paboTa BBIIIOIHEHA HE B IIOJTHOM 00BbEME.



IIpakTnueckoe 3ansitue Ne 15
Ocobennoct TOnP n nMarHocTHKHM rHAPONPUBOAA € TPONOPIHOHAIBHBIM YIIPaBJIeHHEM

Hean: onpenenuts ocHOBHBbIE ocobenHoctd TOuWP wu  nuarHocTUKM  TUAPONPUBOJA C
MMpONMOPHHUOHAIIBHBIM YIIPABJICHUCM

Boinosnus padorty, Bel Oyaere:
ymemp:  COCTABJIATH  TEXHOJOTMYeCKyro kapty TOuP wu  jgumarHoctukm  kjamaHa C
IIPONOPLIUOHANIBHEIM YIIPpaBJIEHUEM

MartepunajibHoe ofecriedyeHHe: METOANIECKUE yKa3aHus.
O0opynoBanme: He TpeOyercs

3aganue:

1. Onpenenuts  OCHOBHBIE ocoOeHHocTH TOuP w  gWarHocTWKM  THUAPONpPHUBOAA  C
MIPOTIOPITMOHATBHBIM YITPABIICHUEM.

2. CocraButh TexHOJOTHYECKYIO KapTy TOUWP M JMarHOCTHKH KiamaHa ¢ MPOTOPITUOHATBLHBIM
YIPABJICHUEM

KpaTkue Teopernueckue cBeeHHs:

B mporecce TexHHYECKOTO OOCITY)KMBaHHUS amnmapaTypbl ¢ MPOMNOPLHUOHAIBHBIM YIPaBIEHUEM
0co00e BHUMaHUE YJIENSI0T YHCTOTE U KauecTBY pabouelt kuakoctu. B oOuiem ciiyyae Aii OCHOBHOTO
pacmpenenuTens Tpedyercs uynctoTa mMacia kinacca 9 mo NAS1638. Oto TpeboBaHWE BBHITIOJHUMO MPH
¢bunbTpe ¢ mapamerpom 20 = 75. [l NHUIOTHOTO paclpefeuTeNss PeKOMEHAyeM Kilacc YMCTOThI 7 1O
NAS 1638, nocturaemsiii ipu puibTpe ¢ f5=75.

Knanans! ¢ mponopuroHalbHBIM yIIPaBiICHHUEM PEKOMEHIYETCS MOHTHPOBATh, IO BO3MOXKHOCTH,
OnuKe K UCTIOJTHUTEILHOMY arperary.

Ha nuHum mnonxBoda naBieHUs K KiIamaHy YCTaHaBiIuBaeTcs (UIBTP € HMHAUKATOPOM
3arpsi3HEHHOCTH, 0€3 MPeAOXPaHUTEIBHOTO KJlanaHa.

[IponopuroHanbHbIE arperatbl MOryT ObITh YCTAHOBJIEHBI TOJIBKO MOCIE MPOMBIBKA CUCTEMBI C

HCII0JIb30BaAHHUEM ITPOMBIBOYHEIX IJIAT UJIN ITPOMBIBOYHBIX pacnpenenHTeneﬁ.

Texnuyeckoe oOcnyXKUBaHUE paclpeieNuTeNieil CBOIUTCS K UX OYUCTKE M IMPOBEPKE Kperexa
B nponecce nposeaeHus ETO, TO - 1 u TO - 2. IIpu TO - 3 k »3TuM omepanusiM A00aBiseTcs
peryiupoBKa MPEJOXpPaHUTEIBHOTO KjlalmaHa M KJIamaHOB aBTOMATHUKMU, OYHCTKA KJIAMMaHOB OT
3arpsi3HEHHS U 3aMeHa OBICTPOU3HAIIUBAIOIINXCS JIeTaleH.

Ha nonto  pacnpenenuteneit npuxonutcs 23...42% oOT BceX OTKa30B THAPOCUCTEM. ITO
BBI3BIBAETCS TE€M, YTO Y HUX HaONIOAAIOTCS HAWOOJBIINE U3 BCEW THIpoanmnapaTypbl BHYTpPEeHHUE
yreuku. Tak, HarpuMep, B HOBBIX T'HIPOPACTIPECTUTENSIX 00bEMHBIE TOTepH MOTYT qocTurath 10%,
YTO PEe3KO CHIDKAET M0/1auy Hacoca.

B cBs3u ¢ 3TUM CBOEBPEMEHHOE U TOYHOE IMPOBEIEHUE TUArHOCTHUPOBAHUS UX TEXHUUYECKOTO
COCTOSIHUSA O0O0ECreYyuBaeT 3HAYUTEIbHOE TOBBIINICHHE HANEKHOCTH pabOThl THAPOMPHUBOIA.
JlnarnoctupoBaHue ruapopacnpenenuteneii nmposoaurcs B mporecce TO - 2, TO - 3, a Takke Mo
3asBKaM OTJEJbHBIX CIEUAIUCTOB.

[Tpu mpoBenenuu auarHoctupoBanus ruppopacnpenenurencii (FTOCT 20245-74) HeoOxoauMo
onpeAenuTh: pa3Mep BHyTpeHHUX yreuek PXKI', ycunue nepemenienus 30J0THUKA pu aaBiaeHuu 30%
OT HOMHUHAJIBHOTO M HOMHUHAIBHOM, IEpenaja JaBJICHUM, JIaBlieHHEe cpabaThiBaHUS KIIAMaHOB,
aMILTUTYAY TyJIbCAllUM JABICHHH, TEMIIEpaTypy HarpeBa Kopiyca, BUOPOYIapHYIO XapaKTePHUCTHUKY.
HNHTerpanbHpIM MOKA3aTEIEM TEXHUUYECKOTO COCTOSIHUS TUAPOPACIPENETUTENEH MOXET CIYKHUTb



o6pémubiii KIIJ[ u »¢dekTuBHAsS MOIIHOCTb. XOpOIIME pe3yibTaThl MPHU AUArHOCTHPOBAHUU
ruapopacnpenenureneii 1aét npuMenenne ruaporecrepa ['T-2.

C oroii ke nenpto ucnonbdyotr npudop KM-1097b. Jlns nmpoBepku naBieHust cpadaTbiBaHUS
KJIalaHOB MpUOOp MOJKIIOYAETCS B 3aJaHHOM MeECTe, I0CI€ YEero €ro JApOCCeib IOJIHOCTHIO
OTKPBIBAIOT U MOCTEIEHHO 3aKPHIBAIOT, YBEJIHMUYMBAs B CHCTEME JaBJicHHE. 3HAYCHHE, IPU KOTOPOM
JaBJICHUE pe3KO manaeT (Mpu cpabaTblBaHUM KJIAAaHOB), MPHHUMAETCS 3a JaBJICHHWE cpabaThIBaHHS
knamanoB. [lpu BeIXoje 3a mpenensl ATOro 3HAYCHHs KilanmaH HEOOXOJUMO OTPErylIHpOBaTh, MPHU
HEBO3MOYKHOCTH — OTIIPABUTH B PEMOHT.

Tabmuna 1 - HencipaBHOCTH HampaBIsOMEH U peryaupyoniel ruipoannapaTypsl

HencripaBaocts

ITprunHa HercnpaBHOCTU

Crnocob ycTpaHeHust

1. Tmapopacnpenenureb HE

TMICPEKITIOYacTCA

1. BeIxon U3 CTpOst JIEKTPOMAarHUTa
YIPaBIIEHUSI WM OOPBIB AJIEKTPOLICN

1. IlpoBeputh W YCTpaHUTH
O0OpBIB B DJICKTpOLICIH, 3a-
MEHHTB AEKTPOMArHHUT

2. T'uppopacnpenemurens He
HEPEKIIOYACTCs,  I1OBBIILIEHHOE
JIaBJIEHHE

1. PazperymipoBka mpenoXpaHUTENh-
HOI'O WM PEAYKLIMOHHOIO KilanaHa B
TUAPOJIMHUN YITPABJICHU S

1. OtperynmmpoBaTh KJIaraHbl

3. T'mapopacnpenenurerb
TIEPEKITFOYAETCsI
TMEPEKITIOYaeTCs C TPYJIOM

HE
nim

1. 3akmHUBaHWE WK
30JI0THHKA

2. Tlomomka MpPYXHHBI
30JIOTHUKA WK (PUKcaTopa

3aJIMITaHUEC

BO3BpaTa

1. IlpombITh ¥ 3aYUCTUTH
30JIOTHUK, CMeHUTH PXKT”
2. 3aMeHHTH NPYKUHY

4. T'mapopacmpenemreib
TMEePEKITIOYaeTCst

HC

1 .3acopenwe npeHaka

1. IlpoumcTuTh IpeHax

5. OrIcyICTByeT JaBJICHHE B
pabodeM OTBOAEC OJHOIO U3
30JJ0THUKOB

1. 3acopenrie OTBEPCTHS B MEPBUYHOM
IPEAOXPAaHUTEIIbHOM KJIAllaHE, BBIXO/
U3 CTPOS YIIOTHEHHS

1. TIpoMBITE U OYMCTHTH TIpe-
JIOXPaHUTENbHBIN KJlarnaH

6. CHIDKeHWe [aBIeHUS W3-3a
OOITBITIIX BHYTPEHHIX
niepereuex PXKT

1. M3H0C 30/10THHKA

1. 3aMEeHUTE 30JI0THHK

7. Ilocie BKIIOYEHUS IaBJICHHE

1. BpXom w®3 CTposS BTOPHUYHOTO

1. OTperynmupoBath KiarnaH

HEM3MEHHO  COXpaHseTcss  Ha|MpeJOXPaHUTENHLHOrO KilarnaHa

MaKCHUMyMe

8. Ionrexanmne PXKI® 1. IloBpexxaeHne yIIoTHEHMIH 1. 3aMeHHTH YIUTOTHEHHS

9. HecrabmmsHas pabora| 1. IToBpexxnenre win m3HOC neraneli | 1. 3a4MCTUTH MMOBPEXKIEHHBIC

MPEIOXPAHUTENHLHOTO KialaHa | MPeJIOXPaHUTENLHOrO KiaraHa W 3aMEHUTh  TOJNOMaHHBIC
JIeTan

10. Her perymupoBku ckopoctH | 1. Bexom u3 cTpost qpocces 1. 3aMeHWTP WM OTpe-

JOBWKCHUA IIITOKOB MOHTHUPOBATb ApOCCEIIb C
TUIPOLIIIMHAPOB PETYISITOPOM
IMopsiiok BbINOJIHEHHSI PA0OTHI.
1. Onpenenuth  OCHOBHbIe ocoOeHHOocTH TOWP W JWarHOCTMKM  THAPONPHUBOJA  C

MMpONOPUHUOHAIIBHBIM YIIPABJICHUCM.
2. CocraBuUTh TCXHOJIOTUYCCKYIO KapTy TOuP n AUArHOCTUKH KilallaHa C TIPONOPHHUOHAIIBHBIM

yIIpaBJIeHUEM

®opma mpeacTaBiieHHs pe3yJbTarTa:

Otuet oopMIIEHHBIN B TETPaaM Ul IPAKTUYECKUX PadoT

Kpurepun onenkn:

Otimmyno — pa60Ta BBIIIOJIHCHA BEPHO B IIOJTHOM oOBeMeE.



X0po11o — ecTh HE3HAYUTEIbHBIE OINOKH, Ha 3aIIUTE OMMCAH MPUHIIUI pabOTH BEPHO.
VY 10BIETBOPUTENFHO —€CTh OIIMOKHU, HA 3aIIUTE OMMCAH NPUHIUI paboThl BEPHO.
HeynosneTBopuTenabHO — paboTa BHIIOJIHEHA HE B TIOJTHOM 00beMe.



IIpakTuyeckoe 3ansaTue Ne 16
JKCIEePUMEHTAJIbHOE HCCiIeJ0BaHie THAPOIPHBO/IA IPOCCEIbHOI0 PeryJIMpoOBaHus C
NpPUMEHeHHeM I'MIP03aMKa M perucrpanuei pesyjabraTros Ha IIK

Heab: M3yunTs NpUHLMI JEHCTBHS M HUCIOJIB30BAHUE B CXEMax YIpPaBICHUs THUIPO3aMKa C
MIPUMEHEHUEM JPOCCEIBHOTO PETYIUPOBAHUS U U3YYUTh NMPUUYUHBI HEYCTOWUYMBOIN pabOThI rHIpO3aMKa,
BO3HUKHOBEHUE BUOpaIUU.

Boinosnus padorty, Bel Oyaere:

ymembp:

- YrpaBiasTh ruAp03aMKOM C IPUMEHEHUEM JIPOCCEIBHOTO PErYIUPOBAHUS

MarepuajibHoe ofecniedyeHHe: METOIUYECKUE YKa3aHUSI.

Oo6opynoBanme: 11K, xommiekt yue6HOro odopyaoBanus "['maponpuBoJ, T'MIpOaBTOMATHKA U
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCCOB".

3aganue:

1. CoGpath ruIpaBINYECKYIO CXEMY;

2. CoOpath NIEKTPUUYECKYIO CXEMY;

3. Ilpoussectu cobop manubix uepes [TK

4. IToBTOpuTh 1.11. 1-3 AJ19 BTOPOU CXEMBI

KpaTkue Teopernueckue cBeeHHs:

HeycroitunBas paboTa rupo3aMKa BOSHUKAET MPH MOBBIIICHUN JABJICHUS B 3alUPacMON JTUHUU
BBIIIE JIABJICHUSI OTKPBITUS THApO3aMKa B JIMHUU ynpasieHus. [y oOecriedeHHs TAHHOTO YCJIOBHS B
nabopaTopHbIX paboTax THUIPO3aMOK YCTAaHABJIMBAE€TCd B  IITOKOBYIO IOJOCTh. 3a  CYET
muddepeHInanbHOCTH THIPOLMINHAPA JaBI€HUE B BEPXHEH IMOJIOCTH IPU €€ 3alepTOM COCTOSHUHU
OyZeT BbIlIE JaBJIECHUS B IOPLUIHEBOM MOJIOCTH, U, COOTBETCTBEHHO, B JIMHUU YIPABICHUS THIPO3aMKOM.

| RIS %_ ] | )
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Pucynok 1 — Cxema snexTpuueckas JUis BHIIIOJIHEHUS! pabOThI

Ilopsinok BbINOJTHEHHS PAadOTHI:

1. CoOparp Ha yueOHOM CTEHJE THIPABIMYECKYIO CXE€My B COOTBETCTBUM C pHC. 2 U
IEKTPUYECKYIO CXEMY B COOTBETCTBHH C puc. 1.

2. [Toncoennanth KOMMbIOTEP Il cOopa nHPopMmalmu ¢ natuukoB AaineHus /(1 u /12 u
JaTYMKa [TOJIOKEHU TOKa ruapormnusapa JII11.

3. 3amycTuThb anekTpoasurarens Hacoca H1 (knomka ITyck).

4. [TonunocTero 3akpeITh Apoccens [AP2. poccens [IP2 n pacnpenenurens P1 He ydacTByrOT

B BBITIOJJHCHUU PaOOThI, OHM TPEIHA3HAYCHBI U COCIAWHEHHS MOJIOCTeH THIPO3aMKa CO CIUBOM
nepes pa3dopKoi CXeMbl.
5. [TomHOCTRIO 3aKpBITH Apoccenb JIP1, 3aTeM MpHOTKPHITH ero Ha 1 000poT.
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Pucynox 2 — Cxema rujipaBiauydecKkasi JUisl BBIIIOJHEHUS J1abopaTopHO paboTel Nel
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Pucynox 3 — Cxema rujipaBiauuecKkasi JUisl BBIIIOJHEHUS 2 4acTH Ja0opaToOpHOI paboThI
6.

3amyctuth mnporpammy cbopa maHHbXx «CI'Y-VH wu3smepeHus» B COOTBETCTBHH C
OTMCAaHWEM TPOTpaMMbl, HauaTh cOOp MAaHHBIX M COOTBETCTBYIOIICH KHOIKOW Ha CTEHJE



MEePEKIIIOYUTh pacnpenenurenab P2 B yieBoe mojoxkenue (mo cxeme), mrok rugpouminnaapa 1
pU 3TOM OyJeT BBIIBUTaThCA.
1. [Io OxOHYaHMM BBIABMKCHHUS COOTBETCTBYIOIECH KHOIIKOW Ha CTEHJE NEPEKIIOYUTH
pacmpenenutens P2 B mpaBoe nosjoxenue (o cxeme), mrok rugporunuaapa '] npu stom Oyzaer
BTATHBATHCA. [0 OKOHYAaHWMM JBM)KEHUS OCTAHOBHTH cOOp JHaHHBIX. B mporpamme OyayT
oToOpaXkaThCst COOpaHHBIC TaHHBIC.
8. [oBTOpUTSH M.1I. 5-7 11151 IBYX 000POTOB pyKOsiTKM Apoccerns [P1.
9. [lo okoH4aHMIO MTpOBeEEHUS J1a00OpPAaTOPHON PabOThI, MEPEKIIOUNUTD pacripeaenauTens P1 B
JIEBOE TIOJIOKEHHUE, a TaKKe MPUOTKPHITH Apoccens JP2. JlanHble AEHCTBUA CleAyeT MPOBOIUTH
JUIs pa3rpy3ku 3anepTsix JuHui Bl u B2 runposamka.
10. [IpoBecTu aHaNOTHYHYIO paObOTY AJI CXEMBI 3.
11. [IpoBecTu aHanu3 1aHHBIX, IOJYYEHHBIX B IIPOLIECCE IPOBEIEHUS PabOTHI ISl IBYX CXEM.
OObscHUTE MNPUHIMI PAOOTHI CUCTEMBI, MPUYMHBI HEYCTOMUMBOM pabOThl TUApO3aMKa H
MIOJIy4YE€HHBIE PE3YJIbTaThI.

dopma npeacrasiieHus pe3yJbTara:

OTtuer oopMIIEHHBIH B TETpaau i MPaKTUUYECKUX paboT

Kpurepuu ouenku:

OTnyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBEME, Ha 3alUTEe OMMCAH MPUHIUN PadOTHI

BEPHO
XO0poII0 — ecTh OIIMOKH B MOHTa)K€ MPUBO/JIA, HA 3aLIUTE OMUCAH MPUHIUI pabOThl BEPHO
VY I0BNETBOPUTENBHO — HE BEPHO CMOHTHPOBAH TMPHUBOJI, €CTh OIIMOKM B TMOCTPOECHUU
AIIEKTPOCXEMBI, Ha 3alIUTe OMHUCAH MPUHIMIT pabOThl BEPHO

HeynosneTBopuTenbHO — paboTa BBIIIOJIHEHA HE B IIOJJHOM 00beMe



IIpakTnueckoe 3ansitue Ne 17
N3yuenne 0,10k0B ynpasJjieHUs! IPONOPUUOHAIBHON annmapaTypou.
Perucrpanus pesyiabraros Ha [IK

Hean: W3yunts O10KK yrpaBiieHUs] MPOTOPLHUOHANBHON anmapatypoid. IlpoBectu perucrpanuio
pe3ynbTaToB X padbotsl Ha [1K.

Boinosnus padorty, Bel Oyaere:

ymembp:

- YipaBnsaTh GJIOKaMH yIIPaBJIEHUS MPOTIOPLIUOHAIBHON anmapaTypoi

- [IpoBOANTE perucTpanuio pe3yabTaToB padoTsl 6J10K0B ynpasieHus Ha [1K.

MarepuajibHoe obecrniedeHHe: METOIUYECKUE YKa3aHUSI.

Oo6opynoBanme: 11K, xommiekt yuebHOro obopyaoBanus "I 'maponpuBoJ, T'MIpOaBTOMATHKA U
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".

3ananmne:

1. U3yunts OI0KM yrpaBiIeHUS;

2. Ilpoussectu cobop manabix yepes [1K

KpaTkue Teopernueckue cBeeHHs:

biiok ympaBneHuss NMponopHHOHAIBHOM anmaparypod COCTOMT W3 MPOMBIIIJIEHHBIX YCUIUTENIEH
yIpaBieHUs U JOTIOJHUTENbHBIX YCTPONUCTB, 00eceunBaronux paboTy 6J10Ka B peskuMe o0yueHusl.

[IpoMblInsieHHbIE  AJIEKTPOHHBIE OJOKH ISt TUApOANIapaTypbl ¢ IPONOPLHUOHAIBHBIM
yIpaBiIeHUEM IPEICTABISIIOT COOOM U3/A€THs, COCTOSIINE U3 TJIAThI JUIA IeYaTHOrO MOHTa)ka Ha KOTOPO
pa3MelieHbl OCHOBHbIE KOMIIOHEHTBI 3JI€KTPOHHOM CXeMbl (MHTErpajbHbIE CXEMBbI, MaJloradapuUTHBIE
JIEMEHTHI), M TMepeJHEed MaHenu, Ha KOTOPYI0 BBIBEIEHBl OpraHbl yINpaBieHHUA (peryaupoBKa
MOTEHI[MOMETPOB) U JIEMEHTBl KOHTPOJIA (MHIUKATOPHBIE CBETOAMOABI M THE3[a IS IOJKIIOUYCHUS
M3MEPUTENBHBIX PUOOPOB), puc. 1.

BN —

1...4 perynmupoBOYHBIE MOTEHIIMOMETPbl COOTBETCTBYIOILIMX MapaMeTpoB, 5 - HHAMKATOPHBIN
CBETOJIMO/, CUTHAIN3UPYIOIUI 0 Hayane paboThl kaHana S1.

Pucynox 1 - BuHemHuit BuJ mepeqHeld NaHeIM AJIEKTPOHHOro OJOKa  ympaBiIeHHS
MPONOPIMOHAIEHON annaparypsl

[Tpumep CTPYKTYpHOI cXeMbI IPUBOJA C MCIIOJIb30BAaHUEM DJIEKTPOHHOTO ycuiIMTeNns (JpaiiBepa)
tuna E-RP-AC-01F nokasan Ha pucyHke 2. BXoqHOH ynmpaBisiomuid CUTHaI MOXKET (POPMHUPOBATHCS C
MOMOIIbI0  BHEIIHEr0 MOTEHIMOMETpa, MOJCOEAMHEHHOTO K  COOTBETCTBYIOIIMM  KOHTaKTaMm
HITETICENILHOTO pazbeMa 3JIEKTPOHHOr0 0JI0Ka, MO0 MOCPEICTBOM BHEIIHETO JIEKTPOHHOIO YCTPOUCTBA,



Hanpumep, miatel L{AIl. CrangapTHbI JOMyCTHMMBINA AMANa30H U3MEHEHHUS BXOJHOTO YIPABIISIOLIETO
CHTHAJIa MO HampspKeHuto coctasisieT oT 0 1o +5 B s ogHokananbHoro Onoka u ot -5 10 +5 B ans
JIBYXKaHAJIbHBIX OJ0KOB. PaboTa ycHIMTeNs MILTIOCTPUPYETCs Ha puc. 3.
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Pucynok 2 — CTpykTypHas cxema MCIOJIb30BaHUs JIEKTPOHHOTO YCUITUTENS (JpaiiBepa)
tumna E-RP-AC-01F

PAMITA/RAMP

YCHUIHTENb
CMELLUEHHME/BIAS LLIKAJIA/SCALE MATAHWA
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Pucynok 3 — Ctpykrypa u paboTa YCHIMTEIIS CUTHAJA

[MTomaBaeMbiil BHeNIHMH BxoaHoM curhan Ul= UBX Ha OJIOK ynpaBieHHs MPOXOIUT Ha BBIXOJ
3JIEKTPOMArHUTA CO CIEAYIOIUMH IIPE0OPa30BaHUAMHU.

Jlis PerynupoBaHusi HHTEHCHBHOCTH (CKOPOCTH) M3MEHEHHs BBHIXOJHOIO CUTHAjla MO TOKYy I3M
npy u3MeHeHnn YrpasJistoniero Ul curaana 1mo HanpssKeHHIO Ha BXOje 0J10Ka CIYKaT MOTEHIIMOMETPBI
3 RAMP /) u 4 (RAMP \). Ilpu srom mnorenmromerp 4 (RAMP /) ompexmenser CKOpOCTbH
YBEJIMUEHUS TIPEOOpa3oBaHHOrO BHYTpeHHero curHaiga U2, a moteHnuomerp 3 (RAMP \ ) - ckopocts
yMeHbIeHns: curnana U2 B 1ienu 0J0Ka COOTBETCTBEHHO IMPU YBEIWYEHHH WM YMEHBIIEHHUS BXOJHOTO
curHana Ul. C HOMOINBIO 3THX TOTEHIIMOMETPOB MPOJIOJLKUTEIBHOCTh JIMHEWHOIO BO BPEMEHH
YBEJIMUECHUS WM YMEHBIICHWS CUTHAJa YIPaBJIEHUS B BBIXOJHOW I€MM OJOKa IPU CTYIIEHYATOM
W3MEHEHHUHU BXOJHOTO. Yrpapismomiero curaana ot 0 10 5 B wix Ha060pOT MOXKET pEryIupoBaThes B
npenenax Bpemenn t ot 0,1 1o 10 ¢. Yem Gouibliie yKa3aHHBINA MPOMEXYTOK BPEMEHH, TEM MeEHBbIIE (110
abCOJIIOTHOM BEJIMYHHE) CKOPOCTh M3MeHeHHsi curHana U2, W COOTBETCTBEHHO, CHJIBI TOKa IoM B
BBIXOJIHOM 1enH GJIoKa.



VHTEeHCUBHOCTh M3MEHEHHUS CUJIBI TOKa [9M Ha BBIXOAE AJIEKTPOHHOTO OJOKa HE 3aBUCUT OT
BEJIMYUHBI CTYNEHYATOTO W3MEHEHHUs CHUTHaja MO HamnpsbkeHuto Ha Bxoae Onoka Ul. ITostomy, uem
MEHbIIIE BETMYMHA CTYIEHYaTOr0 M3MEHEHHs CHUTHaja MO HANpsDKCHUIO Ha BXOJe OJIOKA, TEM MEHbIIE
IIPOMEXYTOK BPEMEHH, B TEUEHUE KOTOPOTO IPOUCXOJUT COOTBETCTBYIOIIEE M3MEHEHUE CHIIBI TOKa Ha
BbIX0J1e OJI0Ka.

Jlis ymeHbIIeHHsT a0COJIIOTHON BEJIMYMHBI CKOPOCTH M3MeHeHus curHaia U2. BO BHYTpEeHHEH
nenu 0JI0Ka, B CIydae CTYINEHYAaTOTO YBEIWYCHHUS WIIM YMEHBIIEHHUS BXOIHOTO YIPABIIIONIETO CHUTHANA
(1, pydKy COOTBETCTBYIOIIErO M3 MOTeHIMOMETPOB 3 (RAMP /) u 4 (RAMP \ ) cienyeT noBEPHYTH 110
4acoBOM CTpenike (B HaIlpaBJICHUU YBEIMYEHHUS IONEPEYHOIO CEYEHMs 3aUE€pPHEHHOIO TPEYroJIbHUKA,
M300paXEHHOTO Ha IepeaHed MmaHenn 0JI0Ka), a JUIs YBEJIMYCHHS CKOPOCTH M3MeHeHus curHaima U2 2
MIPOTUB YACOBOW CTPEJIKH.

Jnst  perynupoBaHus TmpeenoB u3MeHeHus curHamoB U3 u U4 B menw ycuiauTens, U
COOTBETCTBEHHO BBIXOJHOIO CHTHajda ToOKa I[3M, Ha BBIXOJE JJIEKTPOHHOrO OJioka (B KaTyIlKe
MIPOMOPLIMOHAIIBHOTO AJIEKTPOMAarHuTa, MOJKIOYEHHOTO0 K OJIOKY) NMpU H3MEHEHHWH YIPaBISIOIIErO
AJIEKTPUYECKOT0 CUTHAJa MO HAaNpsHKEHUIO Ha BXoJe OJ0Ka OT Hyls A0 MAaKCHUMAaJIbHOTO 3HaueHUs (J10
5B) npennasnauens nmoactpounsie noreHnuoMeTpsl 1 (SCALE) u 2 (BIAS),

[Torentmometp 2 (BIAS) cayxuT s HacTpoMKM MUHUMaNbHOM BenuuuHbl cur"ana U3 mpu
BXOJIHOM CHUTHaJI€ paBHOM IOJIOBUHE IIUPHHBI 30Hbl HEUYBCTBUTEIBHOCTH. JTO MpeoOpa3oBaHUe CIYKUT
JUI KOMIIEHCAllMU 30HBl HEYYBCTBUTEIHHOCTU MMPONOPLHUOHAIBHBIX paclpeAeuTeNell npu HaJTu4uH,
HanpuMep, MOJ0KHUTEIbHBIX NePEKPHITUNA 30JI0THUKOB.

[Torenmmomerp 1 (SCALE) cnyxut g HacTpoMku KOIPQPHUIIMEHTa IPONOPLUOHATBHOCTH
curHana U4 mo oTHOWEHHIO K BXOAHOMY curHany Ul. dakThyecku 3TOT NOTEHIMOMETP 3aaeT
ko3 durment ycwnenus npsMoin mnenu Osoka. Jlanueiid curnan U4 nganee mpeoOpa3yeTcsi B CUTHAN 1O
TOKy | i1 ynpaBiaeHus1 2J€KTPOMarHuTOM IPONOPLMOHAIBHOIO THIPOAIIapara.

B3anmocss3p mapamerpoB BHyTpeHHUX HanpspkeHudt U2, U3, U4 u BeIxomHoro Ttoka |,
JOTIOTHUTEIBHO IPOMJLTIOCTPUPOBaHa HA PUC. 4.

Pucynok 4 - N3meHnenue Toka BbIxoa 0J0Ka B 3aBUCUMOCTH OT BXOJTHOTO CHUTHAJIa
u perynupoBok napamerpoB BIAS u SCALE.

PI/ICYHOK 5-— QJICKTpUYCCKas CXeMa MOAKITHOUCHUA



7.
8.
9.

Ilopsinok BbINOTHEHHS PadOTHI:

Yacts 1. Hactpoiika noteHunomerpa BIAS:
1. Co0paTh AIIEKTPUIECKYIO0 CXEMY B COOTBETCTBHUU C PUC 5.
2. K wuccnenyemoMy moaynto 0j0ka MNOJKIOYMTH HArpy3kKy B BHJE JIEKTPOMAarHWTOB
TUAPOPACIPENEINUTENS C MPONOPLHMOHAIBHBIM YIIPaBICHUEM. BKIIIOUNTD AJIEKTPUUECKOE MHUTaHUE.
Bxurounts TyMOIIED 2.
3. Boikpyrute noreHuumomerp BIAS kanana ycunuTens NpOTHB YacOBOM CTPENKU (10
MOSIBIICHUSI HEPAaBHOMEPHOCTH TPH BPAIICHWHM 3a CYET CpabaThIBaHUS OTPAHHUYUTENS XOJa
MMOTEHIIUOMETPA).
4. [ToaxmounTh MHOTOOOOPOTHBIA MOTEHIIMOMETP PEryIMPOBKH BXOJHOIO CHrHama OJjoka
yIOpaBleHUs, BKIIOUYMB COOTBETCTBYIOUIMN TymOnep. Bpamas pykoaTky mnoTeHIIMOMeTpa
PEryIMPOBKY BXOJTHOTO CUTHAJIa YCTAHOBUTH €ro 3HaueHue paBHoe 0 0 MHIUKATOPY.

o. [1naBHO yBenM4MBaTh BEJMYMHY BXOJHOIO CHUTHAlA, MOCTYMAIOIIEro Ha OJOK JI0 TeX Mop,
[I0Ka HEe MOSBUTHCS CBEYEHHE COOTBETCTBYIOIIETO NHIUKATOPHOTO CBETOIUO/IA.

6. Omnpenenuts 30Hy HeuyBcTBUTENbHOCTH AU 1 KaHana Mo BeTMYMHE BXOTHOTO CUTHAJIA.

7. Bpamas norennmomerp BIAS kanana ycunutens mo Xoay 4acoBOW CTPENKU HAOJIIOAATh 3a

W3MEHEHHEM BEJIUYMHBI BBIXOJHOTO TOKOBOTO CHTHaja. [l KaXJoro TEeKyIlero 3HauyeHus
MOJIOKEHUSI BUHTA (B 000pOTax) 3anucarh 3Ha4eHHEe BETUYUHBI BBIXOTHOTO TOKa B Ta0iuIy 1.

8. [ToBTOPUTE N3MEpeHre 30HbI HeuyBCTBUTENbHOCTH dU2 1115l KaHalla yCUITUTENs

9. BBIKITIOUHUTD 37€KTpUYECKOE MUTAHUE.

Tao0mmia 1

O6opoThI
BHHTA

3Hauenue
BXOJIHOT'O
TOoKa, A

Yacte 2. Hactpotika notenuuomerpa SCALE:

Co0paTh 3JEKTPUUECKYIO CXEMY B COOTBETCTBUU C PUC 5. BKIIOUHUTDH 3J€KTpUUYECKOE MMUTAHUE.

K wuccienyeMomy wMoaymo OlOKa TOAKIIOYUTH HArpy3kKy B BHAE THAPOIJIEMEHTA C
MIPOMOPLIMOHAIBHBIM YIIPaBICHHEM. BKIIOUUTH COOTBETCTBYIOIIUI TyMOIep.

[Toak/IIOUNTE MHOTOOOOPOTHBIM  MOTEHIIMOMETP PETYIUPOBKM BXOJHOIO CHUTHana Onoka
yIpaBJIeHUs, BKJIOYHB COOTBETCTBYIOIIHI TyMOIEp.

Brikpytuts norenimomerp SCALE npoTuB 4acoBoil cTpenku (10 MOSIBICHHS HEPAaBHOMEPHOCTH
IIPH BPAIICHUH 32 CYET cpabaThIBaHUS OIPaHUYHUTENS X012 TOTEHIIMOMETPA).

[1naBHO yBenmWYHBaTh BEIWYMHY BXOJHOTO CHTHANA, MOCTYMAIONIEro Ha OJIOK 0 TeX Mop, MoKa He
3aCBETUTCS UHIAUKATOPHBIN CBETOAUO.

3anucarth BETUYMHBI BXOJHOTO CHTHATA HANPSDKEHUS M BBIXOJHOTO TOKa B MEPBBIN CTOJOEI TalMl.
2.

YBenuuuTh BEIMYMHY BBIXOIHOTO curHana Ha 0,5 B.

[ToBTOPUTH NEHCTBUS O 11.6,7 10 MAKCUMAIIbHOM BETMYMHBI BXOJHOTO curHana (5B).

YBennuuth HacTpoiiky nmoteHmuomeTpa SCALE Ha nBa o6opoTa.

10. BeIkarounTs QJICKTPUYICCKOC ITUTAHUC.



11. IToctpouTh TpaduKu 3aBUCHIMOCTH BBIXOJHOTO CHT'HAJIA OT BXOJHOTO HANPSDKEHUS MPH Pa3THUHBIX
HacTpolikax norteHuuomerpa SCALE.

Tabauua 2

Hacrpoiika SCALE, o60opoTsl BUHTa

Bxozoe 05| 1 | 15| 2 | 25| 3 | 35| 4 | 45

HarpsbkeHue, B

BreixogHoi  TOK,
A

[To nannpIM Tabnui 1 1 2 TOCTPOUTH CEMENCTBO KPUBBIX, aHAJIOTUYHBIX BHEITHEMY BUYy PUCYHKA
4. TIpoaHanu3upoBaTh pe3yabTaThl.

®opma npeacTraBiaeHus pe3yabTara:
OTtuer opopMIIEHHBIH B TETpaau i MPaKTHUYECKUX padboT

Kpurtepun ouenku:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBEME, Ha 3alUTEe OMMCAH MPUHIUN PadOTHI
BEPHO

X0po11o — ecTh OIIMOKH B COOpKE CXeMe, Ha 3allUTe OMMCAH MPUHIUI paboThl BEPHO

VY 10BIETBOPUTENBHO — HE BEPHO MOCTPOEHBI ITpadHKy, €CTh OIIMOKU B CXeMe, Ha 3alIUTe OMUCaH
MPUHIHI paboThl BEPHO

HeynosneTBopuTenbHO — paboTa BBIIOJIHEHA HE B IIOJJHOM 00beMe



IIpakTuyeckoe 3ansaTue Ne 18
Hcciaenopanue TeXHHMYECKON  XapaKTePUCTHMKHM  IPEIOXPAHUTEJBHOrO0  KJlalaHa ¢
NPONOPUHOHAIBLHBIM YIIPaBJIeHHEM

Henb: wu3yuuTh XapaKTEPUCTHKU NPEJOXPAHUTEIBHOIO KJamaHa C IPONOPLUOHAIBHBIM
yIpaBIECHUEM.

Boinosnus padorty, Bl Oyaere:

ymemsb: YUPaBIATh JABJIEHUEM THUIPOCUCTEMBI C HCIOJIb30BAHUEM IPONOPLUOHAIBHOTO
IIPEIOXPAHUTEIBLHOTO KiIalaHa

MarepuajibHoe ofecrniedeHHe: METOIUYECKUE YKa3aHUSI.

Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBanus "['mapornpuBoja, THUApPOABTOMATHUKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganue:

1. CoGpath ruIpaBINUYECKYIO CXEMY;

2. CoOpathb cxeMy NOJKIOYEHUsI OJI0KOB yIIpaBICHHUS;

3. Pa3zpaboraTh cxemy yIpaBieHHS C IOMOLIbI0 KOMIIbIOTEpAa MAKCHUMAaJIbHbIM JIaBJICHHEM
HaCOCHOM CTaHIINHU

KpaTkue Teopernueckue cBeeHHs:

TpebyeTcst BKIIOUUTH HACOCHYIO CTaHIMIO MPYU MHUHUMAJIbHOM HACTPOEYHOM JAaBJICHUU KJlalaHa,
BBIJEpKATh B STOM pEXHUME S5c, MOCIe 4Yero MOHATh JaBieHue n0 MakcumaibHoro (5 Mlla), u
yaepKuBaTh ero B TedeHuu 10 ¢, 3atem cHU3MTH 10 3HaueHus 2 Mlla u ynepkuBath €ero Ha 3TOM ypOBHE
20 ¢, mocne yero onsATh NoAHATH 10 3,5 MIla ¢ Bbiepxkkoit Bpemenu 10c U JaabHEUIIMM MOBBIIICHUEM
no 5 Mlla, Beiaepxkkoit 10c, mocine 4Yero BBIMOJHHUTH Pa3rpy3Ky Hacoca, T.€. BBIBECTH KJamaH HU
MHUHHMMAaJIBHOE JABJICHNUE HACTPOUKH.

VYipaBineHue OCYIIECTBUTh OT KOMIIBIOTEpA 3aJaHUEM aHAJIOrOBOTO BXOJHOTO CHUTrHajla B
3aBUCHUMOCTH OT TpeOyeMOTO JaBIICHUSI.

Pucynok 1 — Cxema ruapaBnudeckasi A7 BBIIOJIHEHUS J1a00paTOpHOM paboThI
IHopsiaok BbINOJHEHNS PA0OTHI:

1. CoOpatpb Ha yueOHOM CTEHJE I'MJIPABIMUYECKYI0 CXEMY B COOTBETCTBUU C pHC. 1
2. CoenuHUTH OJIOKU B COOTBETCTBUU CO CXEMOM Ha puc. 2.
3. [ToaxnrounTe pa3beMbl MPONOPLHMOHAIBHOIO KJIAallaHa K COOTBETCTBYIOLIEMY pa3zbeMy

6noka perynupoBanuss BPYT) u coenuHuTh €ro ¢ OJOKOM KOMIBIOTEPHOW CHUCTEMBI cOopa
uHpopmanuu u ynpasinenus (BKY).



Pucynok 2 — Cxema cOeJMHEHHM AIEKTPUYECKUX OJIOKOB yIIpaBICHUS

4, [ToaxmrounTh K COOTBETCTBYIONIUM Osiokam nuTanue +24B u 220B.

o. Bxiarountes MOAynb ynpaBieHUS NPONOPUMOHANBHOM anmaparypoil. Ilo pesynpraTam
paboTHl TIO MCCIEOBAHUIO KJIallaHa BBHIOPATh 3HAYEHHS YCTABOK BXOJHBIX CHUTHAJIOB, 33JIAIOIINAX
3HAYEHWE JaBJICHWI HACTpOWKM KiamaHa. Ha ycunuTensx 3aaarh MHUHUMAQJIbHOE 3HAYEHUE
napamerpoB KRAMP.

6. Ucnonw3ys nporpammy ynpasierust «CI'Y uzmepeHus» 3anaTh IuarpamMmy HU3MEHEHUS
BXOJITHOTO CUTHaJIa B YIPABJISIONIEH TPOrpaMMe.

7. B cootBerctBuM ¢ omucanneM mnporpammbl «CI'Y  u3MepeHus» 3anaTh BBIBOJ Ha
KOMIBIOTEP JAHHBIX C JaTudKa JABJICHHS, BXOJHBIX M BBIXOJHBIX CHUTHAJIOB OJIOKa YIIpPaBIICHHS
MPOTIOPITMOHATBHBIM KJIAITAHOM OT BPEMEHHU.

8. YCTaHOBUTh MHHHMMAJIBHBIE 3HAYEHHs BpPEMEHM HapacTaHus curHaioB RAMP  mus
YCUIIUTEIS

9. BximrounTh MUTaHUE TPUBOIAILIETO AIEKTpoABUraTens Hacoca HI.

10. C nepcoHaIbHOTO KOMIBIOTEPA MPOTrPaMMHO 3aITyCTUTh PabOTy MpUBO/IA.

11. CoxpaHuTh pe3yiabTaTbl HM3MEPEHUN B BHJE TpaQUKOB MEpPEMELIECHUs, BXOJIHBIX H
BBIXOJIHBIX CHUTHAJIOB.

12. N3menutes HacTpoiiku mapameTpoB RAMP, yBenuuuB Bpems HapacTaHHWs CUTHAJIA Ha
0,5...1c.

13. [ToBTOPUTE TpoOIECC PabOTHI HACOCHOM CTAaHUMU MO 3aaHHON mporpamme. CpaBHUTH

pe3ysbTaThl IOJIyYCHHBIC TPH MAaKCHUMaJbHBIX YIJIaX HapacTaHUs CHTHaJla (MHHUMAJIBHOC
3Ha4yeHue napamerpoB KAMP) u yBenmnueHHBIX 3HaUeHUX. [Ipy HEOOXOJMMOCTH MOYKHO ITPOBECTH
CEpHUI0 DKCIIEPUMEHTOB ISl PAa3JINYHBIX 3HAYCHUU HACTPOWKH MapaMeTpa W OCYIICCTBUTH aHAJH3
pe3yJIbTaTOB.
14, CpaBHHTH rpadUKu pe3yIbTaTOB U3MEPECHHIA.
®dopma npeacTaBiIeHUs pe3yabTara:
OTuet 0(hopMIICHHBIN B TETPAIH LTS IPAKTHYECKUX pabOT
Kpurepun oneHku:
OT1inuvHO — pa®oTa BHINIOJHEHA BEPHO B MOJHOM O0BEME, Ha 3allUTE OMHMCAaH MPHUHIUI pabOThl BEPHO.
Xopomo — ecTb OMmMOKM B MOHTaXE MPHUBOJAA, HA 3alllMTE OIKMCAaH MPHHIUN pPabOThl BEPHO
Y A0BNETBOPUTEIHHO — HE BEPHO CMOHTHPOBAH MPUBO/I, €CTh OIIMOKU B IIOCTPOSHUH CXEMbI YIIPaBICHUS,
Ha 3alIUTe OMHUCAH MPUHIUI PabOTHl BEPHO
HeynoBnerBoputensHo — paboTa BHITIOJHEHA HE B TIOJTHOM 00beMe



IIpakTuyeckoe 3ansaTue Ne 19
HccienoBanue TeXHUYECKOM XapaKTEPUCTHKH pacnpenejureeil ¢ NponopuMoOHAIbHBIM
ylpaBJjieHHEM

Iesab: npoBEpUTHh HACTPOMKY 30HBI HEUYBCTBUTEIBHOCTH PACIPEACIIUTEINS C TPONIOPUUOHATIBHBIM
yIpaBJIeHUEM
Boinosnus padory, Bol Oynere:
yMmemp: COOUPATH CXEMY C PACIPEACIUTEIEM C IPOTIOPLUOHAIBHBIM YIIPABICHUEM U CHUMATH €T0
XapaKTepUCTUKY
MatepuajibHOe 00ecniedeHue: METOINIECKAE YKa3aHHUS.
OobopyaoBanue: KOMIUIEKT YydeOHOro oOopymoBanus "['mwapornpuBoja, THUApPOABTOMATHKA H
aBTOMATH3aIUsl TEXHOJOTHYECKUX TPOIIECCOB".
3aganue: coOpaTb NPUHUUIHAIBHYIO THUIPABINYECKYIO CXEMY U JJIEKTPUYECKYIO CXEMY
yIpaBieHUS, CHATh XapaKTEPUCTUKH, 3aTI0JTHUTH TaOJIUILY.
KpaTkue Teopernueckue cBe1eHHS:
OpHOl M3 B@XHBIX XapaKTEPUCTHK pacHpeleNuTeNell ¢ MpONOPLIUOHAIbHBIM YIPABIECHUEM
SIBIISICTCS 30HA HETYBCTBUTEIHLHOCTH PACIIPEISITUTEIIS.

Pe3y.]'II)TaTOM MPaBHUJIbHBIX HACTPOCK YCHUIIUTCIIA ABJIACTCA MOJTYUCHHC IMPAKTHYCCKH I/I)IeaJ'IBHOI\/’I
pacxongoi/'I XapaKTCPUCTUKN THAPABINYCCKOIO pPaCHpeaAcIuTEIA C NPOMOPUUOHAIBHBIM YIIPABIICHHUEM

(puc. 1).

XapaxropwoTiv XApaxTepMC TR XBpExTepncTVG
yOMrmTens PACNPeARNUTENR PACHpANANUTENN, YNIDSETREMOM youmnuTenem
anny — oo -, - —
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Pucynox 1 - KommeHcamus 30HBI HEUYBCTBHUTEJIBHOCTH paCHpeeIuTeNed € MNpONOpUUOHATBHBIM
yIpaBlieHUEM

IMopsinok BbINOJIHEHUS PA0OTHI:
1. CoOparb NpUHIHUIHATIBHYIO THAPOCXEMY COTIIACHO PHC. 2.

WO =

Pucynox 2 — [IpuHumnuanbHas ruipocxema

2. CoOpatTb JIEKTPUUYECKYIO CXEMY COTJIACHO PUCYHKY 3.



Pucynok 3 - Dnektpuueckas cxema MOJKII0UEHUs paclpeaeauTes

3. CHATH NOKa3aHUS TPUOOPOB U 3aMOJHUTH TAOIHILY:

[Tapamerp

Kanan A (ycunmurens
S1)

Kanan A (ycunutens
S1)

JaBnenue Ha Bxojae pacnpenenutens, pl, MIla

JlaBnenue B JMHUM ciauBa pacnpexnenurens, pl,
Mlla

Bxonauoii curgan U, B

BeIXOHOW cHrHan ¢ yCHJIUTENS HA 3JEKTPOMArHUT
I,A

4. TlpoBepuTbh HACTPOIKY 30HBI HEUYBCTBUTEILHOCTHU PACIpENEIUTENs, 3a/1aB BXOJHOW CUTHAI
paBHBII MaKCHMaJbHOMY Ha KaXIblii JJIIEKTPOMarHUT M BEPHYB €ro B COCTOSHUE,
COOTBETCTBYIOIIEE Haualy TEUECHHUS KUIAKOCTU B COOTBETCTBYIOLIEH JINHUU.

®dopma npeacTaBiIeHUs pe3yJabTarTa:

OTtuer oopMIICHHBIH B TETpaau i MPAKTUUYECKUX paboT

Kpurepun oueHku:

OTnuuHO — pa60Ta BBIIIOJIHEHA BEPHO B IIOJTHOM O6’beMe, Ha 3allUTE OIMCAaH IIPHUHIUIL pa6OTBI

BEPHO.

XOpOI_HO — €CThb OI_HI/I6KI/I, Ha 3alIUTC OIIMCAaH IIPUHIIUIT pa6OTLI BCPHO.

Y,Z[OBJICTBOPI/ITCJIBHO —€CThb OIJ_II/I6KI/I, Ha 3alIUTC OIMNCAaH IIPUHIIAII pa6OTLI HCBCPHO.

Hey,Z[OBJ'ICTBOpI/ITeJIbHO — pa60Ta BBIINOJIHEHA HE B IMOJIHOM 00BEME.




IpakTuyeckoe 3ansatue Ne 20
YrpagsiieHHe YacTOTOl BpallleHUs Bajia THAPOMOTOPA ¢ MPUMeHEeHNEM MPONOPIHOHATBLHOTO
pacnpeesuTeisi B 3aBUCHMOCTH OT BpeMeHH

Heuab: n3yduTh crocod MPOrpaMMHOIO YIPABJICHUS C MOMOIIBIO 33JaHUS 3aKOHA HW3MEHEHHS
BXOJJHOTO CHTHaJIa, MOCTYIMAIOUIET0 Ha YCWJIMTENH, C MEPCOHATBLHOTO KOMIBIOTEpa JUIS YIPaBIICHUS
MIPOMOPIIHOHAIBHBIM PACTIPEICIIUTEIIEM B 3aBUCUMOCTH OT BPEMEHH.

Boinosnus padorty, Bel Oyaere:

YyMemp: YIPABICHUS IPOTIOPLUOHATIBHBIM pacnpenenutenem ot [1K.

MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKa3aHHUS.

ObopynoBanue: KOMIUIEKT ydeOHOro oOopymoBanus "['waponpuBoja, TUApOaBTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganme: coOpaTh cXeMy, CHSTh IMOKa3aHUs, TPOAHATH3UPOBATH PA0OTy MPOMOPIHOHAIEHOTO
TUIPOPACTIPEIICITUTENS B 3aBUCUMOCTH OT PA3IMYHBIX BXOJHBIX CUTHAIOB

KpaTkue TeopeTnyeckue cBe1eHH:

Tabnuna 3amaBaembix B mporpamme «CI'Y u3MepeHus» 3HadeHUi OyeT BHITIISIETh CIEIYIONUM
obpazom.

3HadeHue
Bpewms
CHUTHaJIa

0 0

3 0
3,0001 2

6 5
6,0001 0

9 0

MrHOBEHHOTO M3MEHEHHs KaKOTO-THOO TapameTpa MPOUCXOJUTh HE MOXKET. B CBs3u C 3TUM
HEOOXOMMO 3aJ1aBaTh KaKOW-TMOO MHTEPBAJ BPEMEHH, B TEUEHHWE KOTOPOTO MPOUCXOJUT H3MEHEHHE
BXOJHOTO CHTHAJIa, HAIIPUMeEp, VIS paccMaTpuBaeMoi TaOauIbl 3TOT uHTepBai cocrasiser 0,0001 c.

[Ipu 3amaHum >THX TapaMeTPOB NPHBOJ OTpabOTaeT BXOJAHOW CHUTHajd paBHBIM (0 B TeueHUHU
MEePBBIX 3 € MOCHIE 3aImycKa MpOorpaMMbl YIIPABICHUS U KOHTPOJIS, ITOCJIE YeT0 CUTHAI B TEYCHUE BPEMEHHU
0,0001 wm3menutcs mo 2B. IlpuBom Oyaer orpabarbiBaTh curHaid 2B, OCTaHOBUTCS B TOJIOKEHHH,
COOTBETCTBYIOIIEM 3TOMY CHUTHAaJy W OyJIeT HaXOJIUThCA B Mokoe j0 6¢. C MOMEHTa BpeMeHHU 6 C JI0
6,0001 ¢ curnan usmenuTsbes 10 0 U IPUBOJI IEPEMECTUTHCS B TIOJIOKEHUE, COOTBETCTBYIOILIEE HYIIEBOMY
CUTHAIYy.

IMopsiiok BbINOJIHEHHSI PA0OTHI.

CobpaTth ruapocxeMy, Moka3aHHyIO Ha puc. 1.
CobpaTth 31eKkTpocxemMy, IOKa3aHHYIO Ha pHcC.2.
OTtkpbITh Apoccens JIP1.

BxitounTh NUTaHKWE CUCTEMBI YIIPaBJIEHUS CTEH/A.

Mo e
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Pucynok 1 — Cxema rugpaBnnyeckasi A7 BbIIOJIHEHUS J1a00paToOpHOMl paboOThI
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Pucynok 2 — Cxema coeTuHEHHS SJIEKTPUUECKUX OJIOKOB YIIpaBICHUS

5. Jlst 6110Ka perynupyemMoro yrpasiieHus Tokom bPYT:

TymOniep nuTanus cucTeMbl ‘yIpaBJICHUS IEPEBECTH B MOJI0KECHUE «BKID».

Tym6uiep BeIOOpa yripaBieHUs] — MOJIOKEHHE «BHEIIHEEY.

YCTaHOBUTh MHHHMMAJIbHBIE 3HAUEHUs BpEeMEHH HapacTaHus curhaioB RAMP  ycunutens.
Hactpouts mapamerppr SCALE wu BIAS i nonydyeHus  MUHUMQIbHOW — 30HBI
HEYYBCTBUTEIHHOCTH.

6. Jns 61oka c6opa ganHbeix BKY:

Tymbnep oOpaTHOM CBS3U MEPEBECTU B MOJIOKEHUE «BBIKID.

[lepexntouaTens BHELIHETO YIPABICHUSI YCTAHOBUTH B MOJIOKEHHUE «OT [TK».

7. Ha IIK 3anyctuts nporpammy «CI'Y u3mepeHus». 3aaaTh BBIBOJ Ha JKpaH 4acTOTY
BpaIlleHHs THAPOMOTOPA , BXOJHOM CUTHAJIa HA YCUJIMTEIb OT BPEMEHH.
8. BxurounTs nuTaHue Hacoca.

9. HpOBeCTI/I OKCIICPUMCHT. 3amucarb PE3YJIbTAaThl SKCICPUMCHTOB.



10. [loBTOpUTE OMBITEI C MAaKCUMaJbHONM MaccoBOW Harpy3koid. COIOCTaBUTH pe3yJIbTaThl
3allMCaHHbIX Ha KOMIBIOTEpE rpauKoB MepeMenIeHuii 1 JaBJIeHUH B TPUBOIE.

11. [ToBTOpUTE OmNBITH AN pa3nuuHbIX HacTpoek 3HaueHus: SCALE u BIAS. ComnocrtaButh
pE3yabTATHI.
12. [ToBTOpUTH OMBITHI Ui Pa3IMYHBIX 3HAUYCHUH KOA(P(OHUIIMEHTOB YCHUIICHUS MPSIMON LIEIH.

ConocTaBUTh pe3ysbTaThI.

®opma npeacraBjIeHus pe3y/bTara:
OTuet o(hopMIICHHBIN B TETPAIH IS MPAKTHYECKUX PAabOT

Kpurepumu oueHku:

OTinyHO — paboTa BBINOJIHEHA BEPHO B MOJHOM O00OBEME, Ha 3alUTEe OMMCAH MPUHIUI PadOTHI
BEPHO

Xopomo — ecTh OMHOKM B CXEeME€ THIAPABIMYECKOW WM DJIEKTPUUECKOW, Ha 3allUTe OMHCaH
MPUHIMI pabOThl BEPHO

VY 10BIETBOPUTENBHO — BEPHO cOOpaH MPHUBOJI, €CTh OLIMOKH B DJIEKTPUUECKON CXeMe, Ha 3aluTe
OTMMCaH MPHUHLIUI PaOOTHI HEBEPHO

HeynoBnerBoputensHo — paboTa BHIIOJIHEHA HE B TIOJTHOM 00beMe



IpakTuyeckoe 3anstue Ne 21
Crynenuaroe ynpapjieHHe CKOPOCTHIO IHAPOLWIMHAPA NPONOPLHOHAIBLHBIM PeryJIiTOpoM
pacxoaa

Heab: wu3yunTh cmocod MNPONMOPIUOHAIBHOTO YIPABICHUS CKOPOCTHIO THAPOTPUBOAA C
KCIIOJIb30BAHUEM MPOTIOPLIUOHATIFHOTO PETYISTOPA PACcX0/ia U PEIICUHO-KOHTAKTHBIX CXEM.

Boinosnus padorty, Bol Oynere:

ymemp: YIPaBIATH CKOPOCTHIO THIPONIPUBOIA C TIOMOIIBIO PEIECHHO-KOHTAKTHBIX CXEM

MarepuajbHoe obecrniedyeHne: METOIMUYECKUE YKA3aHHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanusi "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOIIECCOB".

3ananue:

1. Pa3paboTtath ¢ coOpaTh THAPABINYECKYIO CXEMY.

2. Pa3zpaboTtath ¢ coOpaTh IIEKTPUUECKYIO CXEMY.

3. CHATb XapaKTEepUCTUKH KJIaraHa

Kpartkue Teoperudeckue cBeieHUs:

IIpn xpaTkoBpeMeHHOM HaxkaTun aekTpudeckod kHomkn KHI1 noimkeH HayaTh BBIABUTATHCS
MITOK THUJPABIUYECKOTO IIMIMHAPA, YCTAHOBJIEHHOTO BEPTHKAIBLHO C MAaKCHMaJIbHOW CKOPOCTHIO,
COOTBETCTBYIOIIEH MakCUMaIbHOM Mmojade Hacoca. [locie oTmyckaHusi KHOTIKY IITOK IUJTWHIPA JOJIKEH
MIPOJIOJDKUTH BBIIBIDKCHHUE TI0 IOCTH)KEHUH UM TIOJIOKEHUSI, 0003HAUEHHOTO KOHEYHBIM BBIKIIIOUATEIIEM
BK3. Ilocne moctukeHMsi MITOKOM KOHEYHOTO BhIKItouarenss BK3 mTOkK mpoaoipkaeT IBHKEHHE C
YMEHBIIEHHOW CKOPOCTBIO MO  JIOCTWKEHHHM CJIEAYIOIIEro KOHEYHOro BhiKIrouarens BK4,
COOTBETCTBYIOIIETO KOHEYHOMY TMOJIO)KEHHIO IITOKa. [locne [MOCTMKEHUs IITOKOM KOHEYHOIO
BbIKIIFOUarenss BK4 mTok HaumHaeT BTATMBAaThCS ¢ MAaKCUMaJIbHOM CKOPOCTBIO, KOTOpPast COOTBETCTBYET
MAaKCUMAaJbHOM MMOoJa4ye Hacoca U JABMKETCSA 0 JOCTWKEHUS UM IOJIO)KEHHUS KOHEYHOTO BBIKIIIOUATENS
BK2. Ilocne AoCTMXEHHS IITOKOM THAPOUMIMHIpA KOHEYHOro BhIKItouaresnss BK2 ckopocTs miToka
CHMIKAETCS M MPOJOJDKAETCS JBWKEHHE J0 MOJHOTO BTATMBaHUSA IITOKA. McxonHoe cocTosiHMEe MITOKa,
T.€. BTAHYTO€, KOHTPOJUpyeTcsl KOHEUHBIM BbikiItoyaTeneM BK1. [Tocne noctukeHus mToKoM BTSIHYTOTO
COCTOSIHMSl JaJbHEUIIUX JBMKEHUW HE MPOUCXOIUT JO0 NOCIEIYIOIIEro HaxaTus KHonku. Jlid
peryaupoBaHusl CKOPOCTU PUMEHUTD NIPONOPLUUOHAIBHBIA PACIPEIEIUTENb.

['padmyecku onricaHHOE BBIIIE YCIOBHE MOXKET ObITh IPEICTABICHO B BUJE CIIEAYIOLIEH IaroBoi
auarpamMmbl paboThl CUCTEMBI, puc. 1.

Pucynok 1 - IllaroBas auarpamMma paOoThl THAPABINYECKOTO LIUIUH/IPA.
BxoHO¥ curHan s BEITOJHEHUS UK - HakaTe KHonku KH1



Pucynok 2 — Cxema rujpaBindeckasi s BbIIOJIHEHUS Ja00paTopHOil paboThI
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Pucynoxk 4 — PeneliHO-KOHTaKTHas cxema

Ilopsinok BeINOJIHEHHS PadOTHI:

CoOpatb Ha cTeH/ie THAPABIMYECKYIO CXEMY B COOTBETCTBUU C PUC. 2.

CoeanHUTD OJIOKU B COOTBETCTBUU CO CXEMOil Ha puc. 3.

CoOpatb Ha yueOHOM CTEH/E AIIEKTPUUYECKYIO CXEMY B COOTBETCTBUU C pHC. 4.
YCcTaHOBUTh IO XOAY TUAPOLMJIMHIpPA YEThIpE [JaT4YMKA IIOJIOKEHUS C JUCKPETHBIM
BBIXOJIOM M TOJKIIOYUTH HMX K COOTBETCTBYIOIIMM BXOJaM CXeMbl. COEIMHUTh BXOJbI
ynpasisgronux pene bPYT ¢ cooTBETCTBYIOIIMMU KOHTAKTAMU PEIEHHO-KOHTAKTHON CXEMBI.

S. [ToaxmounTe pazbeMbl NMPONOPLUOHAIBHOTO PETYIATOPA pacxoda K COOTBETCTBYIOIIHMM
pazbeMaM Onoka peryaupyemoro ympasineHuss TokoM (BPYT) u coeaunuth ero c¢ Onokom
KOMIIBIOTEPHOH crcTeMbl cOopa nHdopmarmu u ynpasieHus (bKY).

6. K 65moxy BKY nokiarounTh BBIX0O aHAJIOTOBOTO IATUMKA TIepEeMECHHS.

7. [ToAKIIOUNTE K COOTBETCTBYIOMIUM OsiokaM nuTanue +24B u -220B.

HPwbdPE



8. BxurounTe MOIynap yOpaBlieHUs NpONOpPLUUOHANbHOW anmnaparypoil. Ilo pesynbTatam
paboTHI MO UCCIIENOBAHHIO PETYISATOPA pacxo/ia BEIOpaTh 3HaYEHUsI YCTAHOBOK BXOJHBIX CUTHAJIOB,
3aJal0UIMX 3HAYEHHWE CKOPOCTEH NepeMelleHus] IITOKa TI'HAPOUMINHApa. PexkoMeHayemble
MaKCHUMaJIbHbIE CKOPOCTH NEpEeMEIIEeHUs /sl BO3MOXXHOTO BU3YaJIILHOTO KOHTpOJst HEe Goiee 30
MMm/c. Ha ycunutene 3a1aTh MUHUMAJIbHOE 3Ha4eHUE mapameTpoB RAMP.

9. Hactpouts cootBercTBYIOIIMMU NOTeHIMOMeTpamMu Ha Osoke BPYT 3Hauenus dersipex
BXOJIHBIX CUTHAJIOB JUISl BCEX YYaCTKOB JIBUJKEHUS I1aroBOW JUarpamMMbl:

-CoOoTBETCTBYIOIIMMU TyMOJiepaMu YCTaHOBUTh pyudHoe ynpasieHue st BPYT. Hactpouts
YeThIpE pa3INYHbIX 3HAYEHUS BXOJHOIO CUTHAJIA.

-YcTaHOBUTh MUHUMAJIbHBIE 3HAUEHUS! BpEMEHHU HapacTaHus curHanoB RAMP niis yeunurens.
-IlepeBecTu TymMOEpHI yIIpaBICHUSI B PEKUM BHELIHETO YIIPABIICHUS.

10. CHSTh MacCOBYIO Harpy3Ky ¢ THAPOIMIMHAPA.

11. B cootBerctBuM ¢ omnmcanueM nporpammbl «CI'Y wu3mepeHus» 3amarh BBIBOJ Ha
KOMITBIOTEP JIaHHBIX C AHAJIOrOBOTO JaTuMKa IEpPEeMEIlEHHUs, JaTYUKOB JaBJICHUS, BXOJHBIX U
BBIXOJJHBIX CUTHAJIOB OJIOKA YIPaBJIE€HUS! TPONOPLUHUOHAIBHBIM PETYIATOPOM PACX0/a OT BPEMEHH.

12. BxirounTh MUTaHUE TPUBOIALLETO IEKTpoABUTraTens Hacoca HI.

13. C mepcoOHaJIBHOTO KOMIIBIOTEpPA MPOrPAMMHO 3aIlyCTUTh M3MEPEHUS M HAXKATh KHOIIKY
KHI.

14. CoxpaHuTh pe3yiabTaTbl HM3MEPEHUUH B BHJE TpaQHUKOB IMEpPEMELIEHUs, BXOJHBIX H
BBIXOJIHBIX CUTHAJIOB.

15. N3mennte HacTpoliku mnapamerpoB KAMP, yBenuumB Bpems HapacTaHusl CHTHaja Ha
0,5...1c.

16. IToBTOPUTH MpOLIECC OBMKEHMS IPUBOJA IO 3aJaHHOU nporpaMme. CpaBHUTH Pe3yJIbTaThl

MOJIyYeHHBbIE TMPU MaKCUMAaJbHBIX YIJlax HapacTaHus CHUTHajga (MUHUMalbHOE 3HAYEHUE
napameTpoB RAMP) u yBenuueHHBbIX 3HaueHUsX. [Ipu HE0OXOAMMOCTH MOKHO MPOBECTH CEPUIO
SKCIEPUMEHTOB JJIsi pa3IUYHbIX 3HAUEHUN HACTPOMKM MapaMeTpa U OCYIIECTBUTH aHallU3
pe3yabTaToOB.

17. [ToBTOpHUTH SKCTIEpUMEHTHI 1O 11.13.16 711 MakCUMalIbHOM MaccoBOM Harpy3ku. CpaBHUTH
rpaduku pe3ynbTaToB U3MEPEHHI.

dopma npeacTraBiieHus pe3yJbTara:

OTtuer oopMIICHHBIH B TeTpaau AJIsl MPAKTHUECKUX paboT

Kpurepum oueHku:

OtinyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM O00OBbeMeE, Ha 3alUTE OMHCAH MPUHIUN PadOTHI
BEPHO

Xopo1Io — ecTh OIIMOKH B COOpKE CXeM, Ha 3all[UTe OMKHCAH MPUHIIHUI PabOThHl BEPHO

Y I0BNETBOPUTENBHO — HE BEPHO cOoOpaHa THAPABIMYECKAs U PEICHHO-KOHTAKTHas cxema, Ha
3aIUTe OMKCAH IPUHIUI pabOThl BEPHO

HeynoBnerBoputensHo — paboTa BHINIOJHEHA HE B TIOJTHOM 00beMe



IpakTuyeckoe 3ansTue Ne 22
Hcnosb30BaHne KianaHAa HEMPSAMOIo IeiiCTBUS B COYETAHUU C pacnpeeauTeaemM
(«mMI0TOM») 17151 Pa3rpy3KH Hacoca

Henab: u3ydueHune ruiponpruBoOIOB € MO3UIIMOHUPOBAHUEM C IPUMEHEHUEM OOpaTHBIX CBSI3El
Boinosnus padorty, Bl Oyaere:
yMmemb: 3a/1aTh 3aKOH IepeMEIIeHHs TUAPOLIMIMH/IPA 110 ONPEAeIEHHON HUKIOrpaMme

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.

OOopynoBanmue: KOMIUIEKT ydeOHOTO oOopynmoBanus "[maponpuBon, TUApOABTOMAaTHKA U
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCCOB".

3aganme: 3amaTh 3aKOH IEPEMENICHHS THAPOIMIMHAPA TI0 OTPEACICHHOW IHKIOTpaMMe,
HampuMep, TOCNe 3alycKa MPOrpaMMBbl YIPABICHHUS NPUBOJA HAXOIUTCS B CPEIHEM IIOJIOKCHHUU B
TE€YeHUH 3C, 3aTeM BBIJABHTACTCS HA BEJIMYHMHY, COOTBETCTBYIOIIYI0O 2B BXOTHOTrO curHama (3HaueHHe
nepemMenieHus OyaeT onpenensaThess Ko UIMEHTOM OOpaTHOW CBSI3M) M CTOUT B 3TOM IMOJIOKEHUU
otk 3 c. [locne 3Toro Bo3Bpamaercsi B HICXOAHOE COCTOSTHHE.

Kparkue TeopeTuueckue cBeleHHA:

Tabnuma 3agaBaeMbix B mporpamme «CI'Y usmepeHus» 3HadeHU OyNeT BBITJISACTH CIEIYIONUM

obpazom.

Bpewms 3HaveHHe
CUTHasa

0
0
3,0001 2
6 2
6,0001 0
9 0

MrHOBEHHOTO N3MEHEHUS KaKoTo-I100 apamMmeTpa MPOUCXOAUTh HE MOXKET.
B cBsi3u ¢ 3TM HE0OXOAMMO 3a7aBaTh KaKOM-11M00 HHTEPBAI BPEMECHH, B TCUCHUE
KOTOPOT'O TPOMCXOJIUT U3MEHEHHE BXOJAHOIO CUTHAJIA, HAIPUMeEp I pacCMaTPUBAEMOM TaOIHUIbI 3TOT
untepsai coctasiusger 0,0001 c.

[Ipu 3aganum 3THX MapaMeTpPoB MPUBOJ OTPAOOTAET BXOTHOM CUTHAJ paBHBIM () B TEUCHUU TEPBBIX
3 ¢ mocne 3amycka IporpaMMbl YIPaBICHHUS U KOHTPOJIA, IOcie Yero curuai B Teuenue Bpemenu 0,0001
m3menurcs 1o 2B. IlpuBon Oymer otpabarbiBaTh curHan 2B, oOcTaHOBUTCS B  IOJIOKEHUU,
COOTBETCTBYIOIIIEM 3TOMY CUTHaNy U OyneT HaXxoAWThcs B mokoe no 6¢c. C MOMeHTa BpeMeHH 6 ¢ /10
6,0001 ¢ curnan uameHnuThbes 10 0 U MPUBOJT MEPEMECTUTHCS B TIOJIOKEHUE, COOTBETCTBYIOILIEE HYIIEBOMY
CUTHAIY.

IHopsinok BbIMOTHEHUS PA0OTHI:
1. Cobpatb rugpocxemy, MOKa3aHHYIO Ha puc. 1.



Pucynok 1 — IIpuHnmnuaneHnas rugpocxema

2. CoOpartb 5eKTpocxeMy, oKa3aHHYIO Ha puc.2.

| ;.""

Pucynoxk 2 — [IpuHimnuansHas 3JeKTpocxemMa

3. BkiIouuTh NMTaHUE CUCTEMBbI YIIPABJIECHUS CTEHA.

4. Jiis 6110Ka peryiaupyemMoro ynpasieHust Tokom bPYT:

TymOnep nutanust cucTeMbl YIpaBiIeHUs NEPEBECTH B MOJOKEHUE «BKID).

Tymbnep BeIOOpa ynpaBieHHUs - IOJIOKEHHE «BHEILTHEEY.

VYCcTaHOBUTh MHMHUMAaJIbHBIE 3HAYEHMs BpeMeHM HapacTaHus curHaioB RAMP s ycunmurens.
Hactpouts napamerpsl SCALE u BIAS 1151 nosnydeHuss MUHUMaIbHOM 30HBI HEUYBCTBUTEILHOCTH.

5. CHATH MacCOBYIO Harpy3Ky ¢ THIPOLMINHAPA.

6.  Jlna 61oka c6opa ganHbeIX BKY:

Tymbnep oOpaTHOM CBSI3U MEPEBECTU B TMOJIOKEHUE «BKI.

[epexmrouaTesip BHEIIHEr0 YIPABICHNUS YCTAHOBUTH B MosioxkeHue «oT ITK».



1. Ha IIK 3anyctuts nporpammy «CI'Y m3mepenus». 3agaTh BBIBOJ Ha 3KpaH IEpEMEIICHUS
LITOKA TUAPOLIMIIMHAPA, I0JIOCTHBIE AABJICHNUS, BXOJHOW CUTHAJIa HA YCUJIUTENb.

IIPUMEYAHHWE. BXonHOW CUTHAI Ha YCHJIUTENb OyneT NMpeACTaBisATh COOOM pPa3sHOCTh CHrHajia
yrpasiieHus ¢ [IK u curnana o6paTtHOi CBSI3U € IaTYMKA MOJIOKEHUS ITOKA. VICIONB3ys 3TO 3HAaYEHUE U
3Has BEJIWYHMHY IMEPEMEIICHUsI INTOKAa NMPH HEOOXOJAWMOCTH MOXHO H300pasuTh rpaduK BXOIHOTO
curHana, nocrynatouero c¢ [1K.

8. BximounTh nmUTaHME HAcOCA.

9.  IIpoBecTH KCIIEPUMEHT. 3alHCaTh PE3yIbTATHI SKCIEPUMEHTOB.

10. TIloBTOpUTH OMNBITEI € MAKCHMAJIbHOW MaccoBOi Harpy3koi. COTOCTaBUTh PE3YNIbTAThI
3allMCaHHbBIX HA KOMIBIOTEpE rpauKOB MEPEeMENCHUN 1 IaBJICHUN B TIPUBO/IE.

11. TloBroputh OmBITHI aisi pa3nuunbeix HacTtpoek 3HaueHuss SCALE u BIAS. ComnocraButh
pe3yibTaThl.

12. TIoBTOpUTH OMBITHI Ui PA3JIMYHBIX 3HAYCHUH KOI(PPUIMEHTOB yCHIICHUS TPSIMOM IICTIH.
ConocTaBUTh pe3ysabTaThI.

Ilpumeuanue:

1. U3meHnsas BenuuuHbl KOA(P(GUIUEHTOB YCWIEHHS OOpaTHOM CBS3M M YIPABJISIONIET0 CHUrHala
MO>KHO HaOJII0AAaTh U3MEHEHHE YCTOMYMBOCTH M TOYHOCTh OTPAOOTKHU CUTHAJIA THIPOCHUCTEMBI.

2. Jlns mepememnieHus] THAPOIMIMHIPA B TIOJ0KEHHE OTIMYHOE OT 3aJaHHoro B mporpamme [TK
HeoOxonumo Ha BPYT mepexnrounts TymOiiep ympaBiieHHS B TOJIOKEHHE «PYyYHOE» M C TOMOIIbIO
MTOTEHIMOMETPA 3a1aTh HYKHBIM BXOIHOM CUTHAaJ.

dopma npeacrasiieHus pe3yJbTara:

OTtuer 0oOpMIIEHHBIH B TETpaau i MPaKTUUYECKUX paboT

Kpurtepun ouenku:

OTnnyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM OoObeMe, Ha 3alUTEe OMHMCAH MPUHIUN PadOTHI
BEPHO.

XopoIo — ecTh OMMOKH, Ha 3aIUTE ONMMUCAH MPUHITUI PaObOTHI BEPHO.

VY 10BNIETBOPUTENBHO —€CTh OIIMOKH, Ha 3alIUTE OMUCAH MPUHIUI pabOThl HEBEPHO.

HeynoBnerBoputensHo — paboTa BBIIIOJHEHA HE B TOJIHOM 00bEME.



IIpakTuyeckoe 3ansaTue Ne 23
YupasiieHHe MaAKCMMAJIbHBIM JJaBJI€eHHEM HACOCHOI CTAHIUH B 3aBHCUMOCTH OT BPeMeHH C
NpUMeHEeHHeM NMPONOPIMOHATBLHOIO MPEI0XPAHUTEIHHOT0 KJIanana

Heab: M3yduTs crocoObl MPOMOPIHOHAIBHOTO YIPABJICHUS JABJICHUEM HACOCHOW CTAaHIUH C
MCTOJIB30BAHUEM TIPOTIOPLUUOHAIBHOTO TPEIOXPAHUTENBFHOTO KJallaHa C MPOrpaMMHUpPOBAHHEM OJOKa
KOMITIBIOTEPHOTO YIIPABJICHUS 7151 U3yYEHUS JIOTUKU YIIPABICHUS.

Boinosnus padorty, Bel Oyaere:

ymemsb: YOPABIATH JABICHUEM HACOCHOW CTaHLIMM C HCIOJIb30BAHUEM IPOINOPLHUOHAIBLHOTO
IIPEIOXPAHUTEIBLHOTO KiIalaHa

MarepuajibHoe ofecrniedeHHe: METOIUYECKUE YKa3aHUS.

OobopyaoBanue: KOMIUIEKT YydeOHOro oOopymoBaHus "['mapornpuBoja, TUApPOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".

3aganue:

1. CoGpath ruIpaBINYECKYIO CXEMY;

2. CoOpatb cxeMy NOJKIOYEHUsI OJIOKOB yIIpaBJICHHUS;

3. Pa3paboraTh cxemy yIpaBieHHs C IOMOLIbI0 KOMIBIOTEPa MaKCHMaJbHBIM JaBJIEHUEM
HaCOCHOM CTaHIINHU

KpaTkue Teopernueckue cBeeHHs:

TpeGyeTcst BKIIOYUTH HACOCHYIO CTAHIMIO MPU MUHHUMAaJIbHOM HAaCTPOEYHOM JIaBJICHUM KJlalaHa,
BBIJEpKATh B 3TOM pEXHUME S5c, MOCIe 4ero MOTHATH JaBieHue n0 MakcumainbHoro (5 Mlla), u
yAepKuBaTh ero B TeueHuu 10 ¢, 3atem cHu3HTH 10 3Ha4ueHus 2 Mlla n ynepkuBath €ero Ha 3TOM ypOBHE
20 ¢, mocne yero onsATh NoAHATH 10 3,5 MIla ¢ Beiaepkkoit BpemMenu 10c v TaabHENIINM MOBBIIIIEHUEM
no 5 MlIla, Beiaepxkkoit 10c, mocne 4Hero BBIMOJHUTH Pa3rpy3Ky Hacoca, T.€. BBIBECTH KJallaH HU
MHUHHMMAaJIBHOE JABJICHNUE HACTPOUKH.

VYrpaBineHue OCYIIECTBUTh OT KOMIIBIOTEpA 3aJaHUEM AaHAJIOrOBOTO BXOJHOTO CHUTHajlda B
3aBUCHUMOCTH OT TpeOyeMOTO AaBIICHUSI.

Pucynok 1 — Cxema runpaBinyeckasi sl BEIIOTHEHUS J1abopaTopHoit paboThl Ne§.
Ilopsinok BbINOJTHEHHS PAadOTHI:
1. CoOpatb Ha y4eOHOM CTEH]IE THIPABINYECKYIO CXEMY B COOTBETCTBUU C pUC. 1
CoenuHUTH OJIOKU B COOTBETCTBUU CO CXEMOM Ha puc. 2.
3. TlomxmounTh pa3beMbl MPOTOPIHMOHANIBHOTO KiarmaHa K COOTBETCTBYIOIIEMY pa3beMy Oloka
perynupoBanusi bBPYT) u coenuHuTh ero ¢ 6J10koM KOMIBIOTEPHON CUCTEMBI cOopa UH(OpPMALIUU
u ynpasienus (BKY).
4. TloakmroYuTh K COOTBETCTBYIOUIUM ONokam nutanue +24B u 220B.
BxitounTs MOynb yripaBiieHUs MPONOPLUHUOHAIBHOM anmapatypoil. [1o pesynbraram

N
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Pucynok 2 — Cxema cOeJUHEHHH ANEKTPUYECKUX OJIOKOB yIIpaBJICHUS

5. paboThI MO HMCCIEIOBAHUIO KiIaraHa BhIOpATh 3HAUEHUSI YCTABOK BXOJHBIX CHTHAJIOB, 3aJAIONIUX
3HAUYCHHE JABJIEHWW HACTPOWKHM KiamaHa. Ha ycunuTensx 3agaTh MHUHUMAIbHOE 3HAUYCHUE
napamerpoB KRAMP.

6. Hcmonw3ys nporpammy ynpasienus «CI'Y u3MepeHus» 3a1aTh JuarpaMmmy U3MEHCHHS BXOTHOTO
CUTHAJIA B YIIPABJIIIOLIEH ITpOrpamMmMe.

7. B cootBercTBUU ¢ omucanueMm mporpammbl «CI'Y um3aMepeHus» 3aaaTh BBIBOJ Ha KOMIIBIOTEP
JAHHBIX C JaTydKa JaBJICHHWS, BXOJHBIX W BBIXOJHBIX CHUTHAJIOB OJIOKa yIpaBieHUS
MPOTIOPITMOHATBHBIM KJIAITAHOM OT BPEMEHH.

8. YcraHOBUTH MUHUMAJIHHBIC 3HAUYCHHSI BDEMEHU HapacTaHus curHajIoB RAMP s yennurens

9. BxII0YHTH MUTAaHWE TPUBOJISIIETO AIEKTPOoaABHTaTENs Hacoca H1.

10. C mepcoHaIBHOTO KOMIBIOTEPA MTPOTrPAMMHO 3aITyCTUTh pabOTy IPUBOJIA.

11. CoxpaHuTh pe3ynbTaThl U3MEPEHUN B BUIE I'padUKOB IMEpPEMELIECHHUs, BXOJHBIX U BBIXOJHBIX
CUTHAJIOB.

12. I3menuTs HacTpoiiku mapameTpoB RAMP, yBennuuB BpeMs Hapactanus curHana Ha 0,5...1c.

13. TToBTOPUTH MpoTIECC PAOOTHI HACOCHOW CTAHIIMM 1O 3a/laHHOM TTporpamme. CpaBHUTH PE3yabTaThl
MOJIyYeHHBIE TMPH MAaKCHUMAaJIbHBIX yIJIaX HapacTaHWs cuUrHaida (MUHUMAalbHOE 3HAYeHUeE
napamerpoB KAMP) u yBenuueHHbIx 3HaueHUAX. [Ipu HEOOXOAUMOCTH MOXKHO IPOBECTH CEPUIO
SKCIIEPUMEHTOB JUISl PA3JIMYHbIX 3HAYEHUH HACTPOMKM IapaMeTpa U OCYUIECTBUTH aHAJIU3
pe3ynbTaTOB.

14. CpaBHuUTb rpaduku pe3ynbTaTOB U3MEPEHUH.
dopMa npeacTaBIeHus pe3yJbrara:

OTtuer oopMIICHHBIH B TETpaau i IPAKTUUYECKUX paboT

Kpurepun oueHku:

OtinyHO — paboTa BBHINOJIIHEHA BEPHO B MOJHOM 00BEME, Ha 3allUTe OMHCAH MPUHLHUI PabOThI
BepHO. XOpOIIO — €CTh OIIMOKM B MOHTa)K€ NMPHUBOJA, HA 3AIIUTE OMUCAH MPUHIUN PAOOTHI BEPHO.
Y A0BIETBOPUTEIHHO — HE BEPHO CMOHTHPOBAH MPUBOJI, €CTh OIIMOKU B IIOCTPOSHUH CXEMbI YIIPaBICHUS,
Ha 3alUTe OMKMCAH MPHUHLUI PaboThl BepHO. HeynoBiaeTBopuTensHO — paboTa BHINIOJHEHA HE B MOJTHOM
o0neme.



IIpakTuyeckoe 3ansaTue Ne 24
YreHne NPUHUMITHAIBHBIX THAPOCXEM € IPONOPLUHMOHAJIBLHBIM yIIPpaBJieHHEeM 000pyA0BAHUSA
HAO «<MMK»

He.]'lb: HAYYUTBHCA YUTATh NPHUHOHUIIMAJIBHBIX THAPOCXEM C IMPOINOPHHOHAJIBHBIM YIPAaBJICHUCM
obopynoBanus [IAO «MMK»
Boinosnus padory, Bol Oynere:
ymembsb: quTaTh IMPUHIUITHAJIBHBIC THAPOCXCMBIL C MpOoNMOpIHUOHAJIbHBIM YIIpaBJICHUEM
obopynoBanus [IAO «MMK»
MarepuajibHoe obecniedeHne: METOIMUECKUE YKa3aHUs, MpuHIMnuaibaeie cxembl [IAO MMK
O0opynoBanme: He TpeOyercs
3aganue:
1. Wsyuurts npeanaraemble THIPOCXEMBI, HAIMUCATh CXEMY ITOTOKOB.

KpaTKue TECOPETUICCKHUE CBCACHUA HpHMep THUAPOCXEMBbI

IMopsinok BbINOJIHEHUS PA0OTHI:
1. W3yuuts npeanaraeMple rTuAPOCXEMBI 110 BaApUAHTaM.
2. Hanucath cxemy mMOTOKOB.

dopma npeacTaBJieHus pe3yJbTara:
Otuer oOpMIICHHBIH B TETpaau i MIPAKTUUYECKUX paboT

Kpurepum oueHku:

OtnnyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM OOBEME, Ha 3alUTE OMHCAH MPUHIUMN PabOTHI
BEPHO.

XO0poI10 — ecTh OLIMOKH, Ha 3alIUTe OMHICAH MPUHIIUI PabOTHI BEPHO.

Y 10BIETBOPUTENHHO —€CTh OIIMOKH, Ha 3alllUTE ONMUCAH MPUHIIUT paOOTHl HEBEPHO

HeynoBnetBoputensHo — paboTa BBITIOJHEHA HE B TIOJIHOM 00beMe.
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AHaau3 000py10BaHus Ja00paTOPUHU NPONOPUNOHANBbHON U cepBoTexHuKH OO0 «OCK»

Iesab: MO3HAKOMUTHCS C J1abopaTtopueil, U3y4uTh KOHCTPYKIMIO CTEHIA, €r0 BO3MOXXHOCTH H
0Cc00eHHOCTH paboTHI.
Boinosnus padory, Bol Oynere:
ymemsb: TPUMEHATH  JUArHOCTUYECKUH  CTEHA s JUarHOCTUKU IPONOPLHUOHAIBHON U
CEPBOTEXHUKH.
MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.
O0opynoBanme: TuApaBInYecKuid quarHoctuueckuii crena Rexroth Bosh Group, mabGoparopus
nponopuroHanbHo# U cepBoTexHUKH OO0 «OCK».
3aganue: NO3HAKOMUTHCS € TabopaTtopuel, U3y4UTh KOHCTPYKLIMIO CTEH/A, €r0 BOBMOKHOCTH U
0COOEHHOCTH pabOThl. BHINOTHUTE NPUHIMIUAIBHYIO THAPOCXEMY CTEHIa M €10 HACOCHOW CTaHIUH.

KpaTlme TECOPETUICCKHUE CBCACHUA

000 «O0bennHEHHAs CEpBUCHAs KOMIIAHUS» 3aHMMAETCSd TEXHUYECKHUM OOCIYy)KHBaHHEM U
PEMOHTOM THJIPOITHEBMOCMA30YHOTO OOOpPYIOBAaHHUS BO BCEX nexax [TAO «MMK» wu Hecér
OTBETCTBEHHOCTH 3a oOecreyeHrne HaJ&KHOCTH U 0€30TKa3HOCTH BCEX T'UAPOITHEBMOCMA30YHBIX CUCTEM.
B OO0 «OCK» co3nana crnenuanbHas JabopaTopus s JUArHOCTHKHU TUApOANIapaTypel ¢
MPOMOPIIMOHATIBHBIM U CEPBOYIPABICHUEM, WMEETCS THAPABIMYECKUH CTEH] MPOM3BOJACTBa Rexroth
Bosh Group.

JlaHHBIN TUArHOCTUYECKUN CTEH]T MMPECTABISET COO0H BRICOKOTEXHOJOTUYHYIO THAPABINUECKYIO
YCTAaHOBKY C JBYMS pEryJIupyEeMbIMU paJuajibHO-TIOPIIHEBBIMH HAcOCaMU JJIsi OCHOBHOIO U
YIPaBISIOLIETO MOTOKOB, JIBYX BCIIOMOTaTEIbHBIX HEPETYINPYEMBIX HACOCOB Ul (pUiIbTpanuu padoueit
KUJKOCTH, CHCTEMY CIWBHOW, HAMOPHOW, HE3aBUCUMOW U 3allUTHON (UIBTpAIM, KOMIUICKT
TUAPOANIapaTyphl Uisl PeryJUpoOBKH  MapaMeTpoB ammapaTypbl U HU3MEpUTENbHbIE JaTYMKH. Takas
KOMIJIEKTAIMS CTEH/Ia TMO3BOJISIET 00eCIeuuTh NPOBEPKY HA CTEHE KJIalaHOB C MPONOPLHUOHAIBHBIM U
CEpBOYIPABICHUEM CTHIKOBOTO M MOJYJIHHOTO MOHTa)Ka IO JABJICHUIO U PACXOJy, MIPOBEPKY CKauyKa U
yTeueK, a TaK)Ke BBIIOJHUTH NMPU HEOOXOJAUMOCTH PETyIUPOBKY KiamaHoB. /[t 3Toro creHa numeer ase
CrelHaabHble MOHTaKHBIE IIJTUTHI.

Knanan, noexariuii TuarHocTUKe, YCTaHABIMBAETCS HAa MOHTAXKHYIO TUIUTY U 3aKpEIUIIeTCs
mTtudTamu. K naHHO#M 1uiMTe BBINOJHEH MOJBOJ BCEX TUApPABIMYECKUX NTUHUM. [lanee BbIMONHSAETCS
cOOpKa 2JEKTPUUECKON CXEMbl YIpPaBlIEHUs KIAmaHOM, JaHHbIE JUArHOCTUKU BBIBOJSATCS HA MOHHUTOP
KoMIlploTepa. l3MeHeHue SJIeKTpUYECKOTO CUTHalla YIpaBJIEHUS KIIAllaHOM U3MEHSIET €ro
TUIPABIMYECKYIO XapaKTEPUCTUKY U MPOU3BOAUTCS €€ aHaIu3.

Ha pucynke 1 mnpezacrapineHa NpUHIMIHAIbHAS CXeMa THAPaBIMYECKOTO crosa/crenaa Rexroth
Bosh Group Ne2. Macno o maructpanu P momagaer B BcTpawBaeMblii 0OpaTHBIM KjlamaH, KOTOPBIM HE
MO3BOJISIET JKUJIKOCTH MpOoWTH manbiie. Pacnpenenurens YV220 Haxosch B HauadbHOM MOJOKEHUHU
MO3BOJISIET KUAKOCTH JaBUTh OJHOBPEMEHHO B JBe moJjiocTd. llepekimioyas pacmpenenurenb BCsS
KUJKOCTD JaBSIIIasi CHU3Y CTEKAeT B CIIMBHYIO JIMHIOW Y.

CrnenoBarenbHO KUJIKOCTH OOJIbIIIE HUYETO HE MEIIaeT MPOIMTH Aajbllle, a UMEHHO 1O JIMHUU Pv
KUAKOCTh MonanaeT B nojocts P (Muumoro Pacnpenenurens). M momyctum Ha HY>KHO MPOBEPHUTH €rO
pacxoa B mosoctu A. IlepexmtounB Muumblii PacnpenenuTens ®KUAKOCTh YCTPEMIISIETCS B JTUHIOIO A,
noxons no I'maposomka (3.30.20.2), xotopslif He mpomyckaer ee. IlepexmtounB Pacnpenenutens
(YV260.1), xunkoctb Oyzaer yctpemusatbest uepe3 [miaposzamox k Pacxomomepy (3.30.60). Ilpoxons
I'unposamoxk (3.30.20.5) KuAKOCTh cMBaeTcs B ApeHax (JuHio D).



-

Pucynok 1 — I'mapocxema ruapaBimueckoro crona/cteraa Rexroth Bosh Group No2

Uto6bl mpoBeputh yreuku Muumoro Pacnpenenutens Mbl MPOCTO HE JOJDKHBI MEPEKIIOYATH
pactpenenutens (YV260.1) u otkpeite Tpu BenTwias (3.70.150.1, 3.70.150.2, 3.70.150.3), uToObI
XKHUJKOCTD MOCTYIaja B JIMHIOW L, a He B IpeHax.

Bcero ectp y Hatiero Maumoro Pacnipenenurens 4 npoBepKu:

[IpoBepka o pacxony.

[IpoBepka 1o gaBIEHHUIO.

[IpoBepka ckauka.

[IpoBepka yreuex.

VYV Kaxa0il MpOBEpKU €CTh CBOU HACTPOMKH. Bce HAacTpOHKHM BBICTABIAIOTCS HAa KOMIIBIOTEPE.
BriOupas mpoBepky Mo pacxoiy aBTOMAaTHYECKH mojaeTcs curHan Ha «Paspemaiiky» (YV220). U
MepeKiIoyasi B aBTOMATUYECKOM pEXUME, CMOTps B KakoM TMoJjoxeHuu Muumbiii Pacnipenenurens,
Pacnipenenmurens (YV260.1), 9TO0 mMO3BOJIIET CIEOUTh 10 JaTYMKaM KakKoW pacxon y MHUMOro
Pacnpenenurens.

B 1o xe Bpems Ans MpOBEPKHU JAaBIEHUS HaM He HYxXHO, 4ToObl Pacnpenenurens (YV260.1)
MEPEKITIOYUANICS U OCTAaBIISUI THAPO3aMKH 3aKPBITBIMU, TO3TOMY 3Ta KHOIKA BBHIKIIOYCHA.

A ecnu y pacnpenenurens BHEIHUNA X U Y, TO MPUXOJUTCS BKIIOYATh HA KOMIIBIOTEPE KHOIKY
«BuemHu X».

Bcro paboty crona obecnieunBaro 4 Hacoca (M1,M2,M3,M4) (pucyHok 2).

M1, M2 — ocHOBHBIE HACOCHI OHU 00ECTIEYNBAIO BCIO CUCTEMY JIaBIICHUEM.

M3 — nuHus ynpasieHus X

Harneras HyxHOe maBrneHue Hacockl M1,M2 myckaioT naBieHHs dYepe3 (UIBTPBI, MPOXOIsT
BCTpanBaeMble OOpaTHBIE KiamaHa, PacXxoJ0MepHI.

N3-3a Toro 4to mel yacto mpoBepsieM CepBOKIaNaHbl y HAC JOJKHO ObITh OYEHb YUCTOE MAcCio
MMEHHO T03TOMY MX B HAcOCHOU craHimu 6. UToObl M Maneiilas 4acTUYKa HE MOTJIa MPOHUKHYTH B
KJIamaH.
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nabopaTopuen, U3y4uTh KOHCTPYKITUIO CTEH/IA, €T0 BO3MOXKHOCTH U OCOOCHHOCTH PabOTHI.
2. BBINOTHATH NPUHIMIHAATEHYIO THAPOCXEMY CTEH/IA i €70 HACOCHOH CTaHIIHUH.
®dopma npeacTaBiIeHUs pe3yabTara:
Otuet o(hopMIICHHBIH B TETPAIH IS TPAKTUICCKUX PadoT

Kpurepun oueHku:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B MOJHOM OObeMeE, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI
BEPHO

X0poIIo — ecTh OLIMOKH, Ha 3alIUTe ONMCAH MPUHLIUI PabOTHl BEPHO

Y 10BIETBOPUTENBHO —€CTh OIIMOKH, Ha 3alllUTE ONMUCAH MPUHIHUI pabOThl HEBEPHO

HeynoBnerBoputenbHO — paboTa BHINIOJHEHA HE B TIOJIHOM 00beMe



Tema 1.2 CepBoynpasiieHue ruApONpUBOAAMHU

IIpakTuyeckoe 3ansitue Ne 26
DJIeKTpPOMeXaHU4eCKHUi nmpeodpa3zoBare/ib (CepBOABUIaTe/Ib)

Heas: ONpEJEIUTh  OCHOBHBIE OTJIMYUS  JIEKTPOMEXAHMYECKOTOo  IpeoOpas3oBaTeis
(cepBogBurareisi) OT MPOMOPIMOHATLHBIX ~ JJIEKTPOMArHUTOB,  IMOHATh  TPUHIOUI  PabOTHI
TUAPOYCHIIATEIIA.

Boinosnus padorty, Bel Oyaere:
ymemsb: OTINYATh CEPBONPHUBOJI OT TMPOTNOPIMOHAIBHOTO, BHIMONHATE YI['O KiIanmaHoB ¢
CEpBOYIPABICHUEM.
MarepuajibHOe 00ecniedeHHe: METOIMYSCKUE YKa3aHUsI.
Oo6opyaoBanue: KOMIUIEKT YydeOHOro oOopymoBanus "['mapornpuBoja, THUApOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".
3aganue: onpeeTUThL OCHOBHBIC OTINYHSI DJICKTPOMEXaHUISCKOTO MpeoOpa3oBaTes
(cepBoaBHTaTensi) OT MPOMOPIHOHAIBHBIX YJIEKTPOMArHUTOB, MMOHSATH MIPUHITUT PAaOOTHI
TUJPOYCUITUTENIS, BHINOJHUTEL ¥YI'O KlamaHoB ¢ cepBOYIPaBICHHUEM.
KpaTkue TeopeTnyeckune cBe1eHHS:
KaanaHnsl ¢ cepBoynpaBJieHHEM:
e Cursan Ha BeIX0J€ OOJIBIIIE CUTHANIA Ha BXone - 1Y,
* VmpaBieHHe - AIEKTPOMEXaHUIeCKUi mpeoopazoBarens (OMI).
*  BCerJa MHOTOKacCKaJHbIe, MEPBbIN KaCKaJ — «COIUIO-3aCIIOHKa»,

Lo e el i va bt Lo
T T <] 117 A 0\ a, T T a,b
pLIT / Pl iT Pl IT /

| 2+7+8+9+=0mn |

1 — Heperynmupyemblii Opocceib; 2- KaTyllka 3JeKTpoMarHura; 3 — comia; 4,6 — MOJIOCTH
UUIMHPA; 5- TUIMHAP; 7 —3aClIOHKA; 8 —0Ch; 9- SKOPB;

PI/ICYHOK 1 - Cxema YCTAHOBKH 3JIEMCHTA «COIJIO-3aCJIOHKa»
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| -OMIL II - ruapaBanyeckas CTyNEHb IPEIBAPUTEIBLHOTO YCUIICHUS,

(kak MpaBUII0O — 3TO YCTPOMCTBO THIIA COIUIO-3aC/IOHKA, pexe — cTpyhHas TpyOka), Il u
30JIOTHUKOBBIN JPOCCETUPYIONTUN pactpenenuTenb; | — 30J0THUK, 2- ¢uibTp, 3, 10 — apoccens, 4,9 —
COTLIO0,S5- SIKOpb, 6- KaTymka DMII, 7 —3acnonka, 8 —ynpyras TpyoOka.

Pucynoxk 2 — npuHIunm paboThl THAPOYCHITATEIS

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. OnpenenuTh OCHOBHBIE OTIWYHS SJIEKTPOMEXaHUUECKOTO TIpeoOpa3oBatTess (CEpBOIBUTATENs)
OT TIPOTIOPITMOHATBHBIX 3JIEKTPOMArHATOB.

2. 3amucarthb MPUHIUT  PaOOTHI

CEpBOYIPABJICHUEM.

®dopma npeacTaBiIeHus pe3yabTara:

TUJIPOYCUITATEIIS, BBIIOTHUTE YO  KiamaHoB ¢

OTt4eT 0pOpPMIICHHBIN B TETPAIH IS MPAKTUUECKHUX pabOT

Kpurepun oueHku:

OtinyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBbEMeE, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI

XopoIo — ecTh OMMOKH, Ha 3aIUTE ONMMUCaH MPUHITUI PAaObOTHI BEPHO.
VY I0BJIETBOPUTEIIEHO —€CTh OITMOKHM, HA 3allIATE ONMCAH MPUHITUIT PA0OTHI HEBEPHO.
HeynoBnerBoputensHo — paboTa BBINIOJHEHA HE B IOJIHOM 00beMe.



IIpakTnueckoe 3ansitne Ne 27
CepBokJanaH ¢ MexaHH4ecKoi 00paTHOI cBA3bI0. M3yueHHne XapaKTepUCTHK
THIPABJIHYECKOI0 CePBOKJIANIAHA C MEXaHUYeCKOil 00paTHOM CBSA3bIO

Llesib: U3y4nTh CEPBOKIANAH C MEXaHUYECKON 00pPaTHO CBSA3BIO U €T0 XapPaKTEPHCTHUKY.
Boinosnus padory, Bol Oynere:

YMemp: BHIOMpATh CEPBOKJIANAH C MEXaHUIECKO 0OPaTHOM CBSA3BIO U €T0 XaPaKTEPUCTHUKY.

MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKa3aHHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIECCOB".

3aganme: ONpPENECTUTh OCHOBHBIE OTIMYUS  DIEKTPOMEXaHHUYECKOTO  IpeoOpa3zoBaTess
(cepBonBHUTATENA) C MEXaHMYECKOW OOpAaTHOW CBS3bIO, TOHATH MPHUHIUI PabOTHl THAPOYCHIINTEINS,
BBITTOJTHUTH Y1'O KI1araHoB ¢ CepBOYIpaBICHUEM.

Kparkue TeopeTuueckue cBeleHHA:

JIByXKacKaJHBbIM 3JIEKTPOTUIPABINYECKUI YCUIIUTENb C MEXaHWYECKOM CHIIOBOM oOpaTHOM
CBSI3bI0 IIPEJCTABIJIEH Ha puc 1.

Pucynok 1 - JIByXKackaJHbId 3JIEKTPOTHAPABIMYECKUNA YCUIIUTENb C MEXaHUYECKOW CHIJIOBOM
00paTHO CBA3BIO

IMopsinok BbINOJIHEHUS PA0OTHI:

1. N3y4unth ycTpOHWCTBO U MPHUHLIUI pabOThI MPEACTaBICHHBIX THIPOYCUIIUTENEH, 3a1caTh B
TeTpajlb MPUHIIUI PAaOOTHI.
2. Boinonnute YI'O Ki1anaHoB ¢ cepBOYNPABICHUEM.

dopMa npeacTaBIeHUs pe3yJabTara:

Otuer oopMIICHHBIH B TETpaau AJsl MPAKTHUECKUX paboT

Kpurepun oueHku:

OtnnyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM OOBEME, Ha 3alUTE OMHCAH MPUHIUMN PabOTHI
BEepHO. XOPOIIO — €CTh OMIMOKH, Ha 3al[UTe OMKUCAH MPUHIUI PabOTHl BEPHO. Y AOBIETBOPUTENLHO —€CTh
OIIMOKY, HA 3aIIMTE OMKCAH MPUHIUT pabOThl HEBEPHO.

HeynoBnerBoputensHo — paboTa BBITIOJHEHA HE B TIOJIHOM 00beMe.



IIpakTuyeckoe 3ansitue Ne 28
CepBoKJIanaH ¢ 2JIeKTPUYeCKOH 00paTHOIi cBA3bI0. M3yueHHne XapaKTepUCTHK CepBOKJIANIaHa
€ 2JIeKTPUYeCKOH 00paTHOI CBSA3bIO

Ilesib: U3y4nUTH CEPBOKIIAIAH C AIEKTPHUECKOM OOpAaTHON CBS3BIO U €T0 XapPaKTEPHUCTHUKY.

Boinosnus padory, Bol Oynere:

YyMemp: BHIONpATh CEPBOKIIAIAH C JIEKTPUUECKON OOPATHOM CBS3BIO M €T0 XapaKTEPUCTHKY.

MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKa3aHHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIECCOB".

3aganme: ONpPENECTUTh OCHOBHBIC  OTIHYUS  DJIEKTPOMEXaHHUYECKOTO  IpeoOpa3zoBaTess
(cepBojBHTraTensi) C ANEKTPUYECKON OOpaTHOW CBS3bIO, TMOHSTH MPUHLMUI PAOOTHI THAPOYCHIUTEIS,
BBITTOJTHUTH Y1'O KI1araHoB ¢ CepBOYIpaBICHUEM.

KpaTkue TeopeTnueckue cBeJ1eHHs:

®®

AnexTpuueckan obparHan ceflb Inexrpuyeckan obparHan cenalbL
(CramaapT € MHYErPUPOBAKHOA INEKTPOMHON CXEMOR)

IMopsinok BbINOJIHEHUS PA0OTHI:
1. U3yuuth ycTpOWCTBO U MPUHLUI PabOThI MPEICTABIEHHOTO THAPOYCUIIUTENS, 3aITUCaTh B
TeTpaJb IPUHLIUI PaOOTHI.
2. Bemonaute YI'O kianana ¢ cepBOyNnpaBiIeHUEM.

dopma npeacTaBiieHUs pe3yJbTara:

Otuer oopMIICHHBIH B TeTpaau AJsl MPAKTHUECKUX paboT

Kpurepun oueHku:

OtinyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM O00OBbEMeE, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI
BEPHO.

XO0poIIo — ecTh OLIMOKH, Ha 3alIUTe OMKICAH IPUHILIUI PaObOTHI BEPHO.

Y A0BNETBOPUTENHHO —€CTh OIIMOKH, Ha 3al[UTE OMUCAH MPUHIUM PabOTHl HEBEPHO.

HeynoBnerBoputensHo — paboTa BBITIOJHEHA HE B TIOJIHOM 00beMe.



IIpakTuyeckoe 3ansitue Ne 29
CepBokJianaH riIpaB/JIn4ecKuil ¢ MeXxaHH4ecKoil o0paTHoi cBs3b10 Moog E760

Llesib: U3y4nTh CEPBOKIIANAH C MEXaHMYECKON 00PaTHO CBSA3BIO U €T0 XapPAKTEPHCTHUKY.

Boinosnus padory, Bel Oynere:

yMemup: 8blOUpams CEPBOKIIANAH C MEXaHUYECKON OOpaTHOM CBS3BIO M €T0 XapaKTEPUCTHKY.

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanusi "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCCOB".

3aganme: ONpENECTUTh OCHOBHBIE OTIMYUS  DIEKTPOMEXAaHHMUYECKOTO  MpeoOpazoBaTems
(cepBoaBHrarens) ¢ MeXaHHYECKOM OOpaTHOW CBS3bIO, MOHATh MHPUHLMI PAaOOTHI THUIAPOYCHIIUTEIS,
BBITTOJTHUTH Y1'O KI1araHoB ¢ CepBOYIpPaBICHUEM.

Kparkue TeopeTuueckue cBeleHHA:

Knaman npeaHasHadyeH aisl YHOpaBieHHS MOJIOKEHHEM, CHIIOW W CKOPOCTHIO THAPOBUTATEIIS.
Nmeer onHy wim aBe CTymeHH, l-s CTymeHb corwio-3acioHka. DMII — cyxoii: 3a30pbl B MarHure He
3acopsAIOTCS paboYeil JKUIKOCTHIO.

JlanHast MOJIeNb KJIallaHa UMEET KaK MEXaHWYECKYIO TaK U 3JIEKTPHUECKYI0 00paTHYIO cBs3b. [Ipu
MEeXaHUYeCcKOoil 00paTHOil cBsizu pabouee nasienue 1-it crynenu ot 10 go 315 6ap. OHO HE TOIKHO OBITH
MCHBIIC 60% OT OaBJICHHUA B CUCTEMEC, T.K.M3-3a BJIIMAHHA CUJI OT IIOTOKAa Ha 30JIOTHHUK CHHMXACTCA

KaueCTBO PEryIHpPOBaHMUSI.
A B
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Pucynok 1 - YcnoBHoe o0o3HaueHUE

1- xarymika; 2 — KOpIyc nepBoi cTynenu; 3 — cormia; 4- HOCTOSIHHbIE JPOCCENH; S- MEXaHUYecKas
oOpatHas cBsi3b; 9- 30/10THUK; 13 — 3acioHka; 14 — ynpyras TpyOka; 15 — sikops.
Pucynox 2 — CepBopacrpeie/IuTellb ¢ MEXaHHYECKOH 00paTHOM CBSI3bIO

IIpu mexaHuueckoil oOpaTHOM CBA3M 5 30JI0THUK 9 CBs3aH C YHpaBJSAIOIIMM JABUrareneMm l.
VYnpyras TpyOka 14 nentpupyer sikopb 15 u 3acnoHKy 13 B HEHTpalIbHOM IOJIOKEHUH MPU OTCYTCTBUU
BHEINIHET0 cHUrHana. IIpm HepaBeHCTBE MOMEHTOB OT BXOJHBIX CHUTHAQJIOB, JEHCTBYIOUIMX Ha
YIpaBISAIOUINA JBUTaTesib 1 U NpyXHHBI 5 0OpaTHOW CBS3M, 3aciIOHKa 13 cMerraercss U3 CpeIHero



MIOJIOKEHUST MEXIy comiamu 3. Bo3HukaeT nepenajn JaBieHUN, AEUCTBYIOIMN Ha TOPILBI 30J0THUKA.
30JI0THUK 9 nepeMenaeTcst 10 NOJI0KEHUS IIPU KOTOPOM YPaBHUBAIOTCSI MOMEHTBI U IIEpenaj] JaBIeHUN
YMEHBIIAETCS 10 HYJIS.

Ha pucynke 3 npexcrapieHa rpaduueckast XapakTepUCTHKA KJIanaHa.

Pacxog/Harpysxa (gonyck + 10%) Mone aonycxoB XapaKkTepHCTHK: PacXoa/8XOQHON CHIHanN
P—=>AB =T
200 110
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Napexune pasnenns Ha pacnp. P, , 6ap

Mpy HOMMHANBH.

pacxogax = 60 n/mun.
NPOSIBNSIETCA BUSIHUE
P, = NageHwe A3BneHus : BXOQHOE AABNEHNE MUHYC HACHILLEHNUS B NOTOKE

AAaBneHue CrMea W AaBneHWe Harpyskm)

Pucynox 3 — XapakTepuCTUKH CEpBOKJIAaHa

Iopsinok BbINOJTHEHHSI PA0OTHI:
1. M3yuuth yCTPOWCTBO W TPHUHIMUI pPabOTHI TMPEACTABICHHBIX THIPOYCUIIUTENCH,
3anMcarh B TETPajlb MPUHIUN PAOOTHL
2. Bemonauts YI'O Ki1aranoB ¢ cepBOYIpaBICHUEM.
dopma npeacTaBiieHUs pe3yJbTara:

Otuer oopMIICHHBIH B TeTpaau AJIsl MPAKTHUECKUX paboT

Kpurepun oueHku:

OtinyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM O00OBbEME, Ha 3alUTE OMHMCAH MPUHIUMI PadOTHI
BEpHO. XOPOIIO — €CTh OMIMOKH, Ha 3al[UTe ONKUCAH IPUHIHUI PaOOTHl BEPHO. Y AOBIETBOPUTEILHO —€CTh
OILIMOKY, HA 3aIIMTE OMKCAH MPUHIUI pabOThl HEBEPHO.

HeynoBnerBoputensHo — paboTa BBIIOJHEHA HE B TOJIHOM 00beMe.



IpakTuyeckoe 3ansitue Ne 30
I'mapaBinyecKkue NPUBO/BI € CEPBOKJIANIaHAMU

I_[e.m,: HAaYYUTBHCA UATATh MNPUHIHUIIHAAIBHBIC THAPOCXCMBI C CCPBOKIIAIIaHAMU

Boinosnus padorty, Bel Oyaere:

YMemp: YUTATh PeaJbHbIC TPOU3BOICTBEHHBIC TPUHIIUITHAIBHBIE THAPOCXEMBI C CEPBOKIIATIAaHAMU

MarepuajbHoe  o0ecnedyeHHe:  METOIMYECKHE  YKa3aHUsS, NPUHIUIHAIBHBIE  CXEMBI
obopynoBanus [IAO «MMK»

O0opynoBanme: He TpeOyeTcs.

3aganue: npouuTaTh NpeUIOKEHHbIE ruapocxembl obopynoBanus [TAO «MMK», nanucats
CXEMBI TOTOKOB.

KpaTkue Teopernueckue cBeeHHs:

Ha nmpuHIMMUaNbHBIX cXeMax MpeCTaBIeHBI THAPOTPHBO 6 00opymoBanus JITIL — 11 u JITTII-9

Pucynoxk 1 — I[IpuHnmnuanbHas rugpocxema cTeikocBapouHoit mammasl JITII -11
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Pucynox 2 — INpuanmnmansHas ruapocxema JIII -9

Iopsinok BbINOJIHEHUS PA0OTHI:

1. W3yauTh rupocxeMbl 000pyIOBaHHMSI, BBITACATh OCHOBHBIE TAPAMETPHI.
2. Hammcarb cxeMy moTOKOB.
3. OxapakTepu30BaTh THII MOHTa)ka 000pyA0BaHus, QYHKIIMN KJIAlaHOB M JATYHKOB.

dopma npeacTaBJieHus pe3yJbTara:
Otuer oopMIICHHBIH B TeTpaau AJIs MPAKTHUECKUX paboT

Kpurepun oueHku:

OtiinyHO — paboTa BBINOJIIHEHA BEPHO B IMOJHOM O00OBbEME, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI
BEPHO.

XO0poIIo — ecTh OLIMOKH, Ha 3alIUTe OMKICAH IPUHILIUI PabOTHI BEPHO.

Y 10BIETBOPUTENHHO —€CTh OIIMOKH, Ha 3alllUTE OMUCAH MPUHIIUN pabOThl HEBEPHO.

HeynoBnerBoputensHo — paboTa BHIIOJHEHA HE B TIOJTHOM 00beMe.



IpakTuyeckoe 3ansitue Ne 31
Ocobennoct TOuP n 1marHocTHKM rUAPONPUBOJIA C CEPBOYIIPABJICHHEM

Heab: HAYIUTHCS TPOU3BOIUTH MOHTAX U 0OCTYKUBAaHUE CEPBOKIIAMIAHOB

Boinosnus padory, Bel Oynere:

ymemp: IPOU3BOAUTH MOHTAX U 0OCTYy>KUBaHUE CEPBOKIIANIAaHOB

MarepuajbHoe obecrniedeHne: METOIMUYECKUE YKA3aHHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCCOB".

3agaHmne: COCTaBUTh TEXHOJOTMYECKYIO KapTy MOHTaXa M TEXHUYECKOrOo OOCITYKUBAHHS
CepBOKJIAIIaHa.

Kpartkue Teoperudeckue cBeieHUus:

Texnuueckoe oOCTy)KUBaHUE THUIPONPHUBOJA C CEPBOYIIPABICHUEM PEKOMEHIYETCS BHITIOJHSITH
Ha ocHOBe pekoMeHanuii crangaptoB DIN 24 346 m ISO 4413.

Kaxnprit cepBokianan mepea MOCTAaBKOM TMOJBEPraeTcs HCHBITAHUSAM Ha (YHKIIMOHHWPOBAHUE.
PesynbpraThl MCHBITAaHUN OTpaXkarOTCA B IIPOTOKOJIE, KOTOPBIA HANpaBIsI€TCd BMECTE C KJIAlaHOM.
[Tonkmrouenne ©w OOKAaTKy JOJDKHBI TPOW3BOJIUTH CHCIHAIKMCTBI, HMMEIONIUE COOTBETCTBYIOIINE
U3MEPUTEIbHBIC TTPHOOPHI.

JanpHeliiee 00CTyXHUBaHUE CEPBOKJIANAHOB MOKET OCYLIECTBIISITH TOJBKO OOy4EHHBIH
MepcoHal.

IIpombIBKA cHCTEMBI

Oco060e BHUMaHHE YIEISIOT YACTOTE M KauecTBY paboueid cpenbl. [lepeq MOHTaXOM HEOOXO0IUMO
MIPOMBITH OCHOBHBIE M YIPaBIIsIOLINE JUHUH. BMECTO cepBoKiIanana ycTaHaBIMBAETCS TEXHOJIOTHYECKas
MIPOMBIBOYHAS IIJIMUTA WU APYrOM pacnpenesnTenb ¢ Taku ke [y, Ho MeHee TpeOoBaTeIbHbIN K KaueCTBY
paboueil )xuaKoCcTH. B ciiyuae Hanuyus OoTHENBHOM TMAPOCUCTEMBI YIpaBlIeHUs, €€ TaKKe MOJBEpraloT
MIPOMBIBKE.

ITo pexomenmaruu  DIN 24 346 u  [SO 4413 Bpemst mpoMBIBKH T onipeniessitoT mo hopmyrie:

t=(V/Q)x(2,5...5), uac

rae: V —o0béM 0aka B JI;

Q — mogava Hacoca B JI/MHH.

Haxonsmeecs B cucTeMe MacJjo HYXHO MPOIYCTUTh yepes
buasTp MHUHUMYM 150-300 pas. Pe3ynbTaTh MPOMBIBKH JIOJOKHBI
MEPUOIUUECKH MTPOBEPATHCS MyTeM MPUOOPHOTo aHaIu3a padouei )KUIAKOCTH.

B ciiydae 3amensl paboueit )KUIKOCTH Ha TaKyl0, KOTOpas He CMEUIMBAETCS WM HECOBMECTUMA C
npenpiayiei, Tpedyercs CymiecTBEHHO OoJblliee BpeMsi MPOMBIBKH. B Xo/e MPOMBIBKH HEOOXOAMMO
yepe3 KOPOTKHE MPOMEXKYTKH BPEMEHU MPOBEPSITh Bce (UIBTPHI U, MPU HEOOXOAUMOCTH, MEHSTh
GUIBTPOITIEMEHTHI.

[HoaroroBka K MOHTAXKY

1. Yucrora.

[Ipn MOHTa)ke OYUCTUTH PabOUyI0 30HY MOHTaXa CEpBOKIJanaHa. bak YIUIOTHUTH OT BHEIIHUX
3arps3HeHuil. Ilepe MOHTaXOM JOJDKHBI OBITH OYHUINEHBI TPYOOMPOBOABI U 0aK OT TPSA3H, OKAIMHBI,
Mecka, CTpyKeK u T.1. bak nomxeH ObITh 000pyI0BaH 3aIMBOYHBIM (DPUIBTPOM C TOHKOCTBIO (DUIIBTPAIIUU
He 6oJiee SMKM.

N3orHyThie ¢ MOJOTPEBOM WM CBAapHBbIE TPYOBI MOMAJEKAT TPABIEHHUIO, IPOMBIBKE M cMaske. [Ipu
OUYHCTKE MPUMEHSTH TOJIHKO HEBOJOKHUCTBIE TKAHHU WIIU CIIEMANbHYI0 Oymary.

YcTaHOBOYHBIE TOBEPXHOCTH U MOHTa)XHBIE TUTHTHI IOJKHBI OBITh CyXUMHU U 0e3 Macna. Eciu macio
C MOBEPXHOCTEH yIaUTh HENb3sl, TO OONTHI HY>KHO 3aTATHBATh TOJIBKO BPYYHYIO, O€3 MPUCTIOCOOIECHUH.
[Tpu Hanuuuu 6osee 4-X OONTOB B MEPBYIO OUYepe/lb 3aTATUBAIOTCS IIPOMEKYTOUHBIE.



VYInoTHAOLIME CPpEeACTBa, TAKUE KaK IIEHbKA, 3aMa3Ka WIN YIJIOTHSIOIAs JIEHTA HEAOIYCTUMBI.

Jlisi TOCTMIKEHUSI BBICOKOM JKECTKOCTH ClieAyeT H30erarb NUIAHTOBBIX COCIUHEHHH MEXIY
KJIaIIaHOM | moTpeduteneM. st TpyOOnpoBOIOB CieIyeT MCIOIb30BaTh OECIIOBHBIE TPYOBI BHICOKOTO
kauecTBa 1o cranaapty DIN 2391, vactu 1 u 2.

CoenuHHUTEIBHBIE TPYOOIIPOBOIBI MEXKAY MOTPEOUTEIEM U KIIAllaHOM JIOJDKHBI OBITH KaK MOXHO
KOpOoYe; PEKOMEHAYETCS MOHTHPOBATh CEpBOKJIANAaH HENOCPEACTBEHHO HAa MNMOTpeOuTeNb. MOHTaKHAs
IJIOCKOCTh JJOJDKHA UMETh KauecTBO 00paboTku noBepxHocTd Rt max < 4 mxM u minockoctHocTh < 0,006
MM/ 100 MM JUTHHBL.

/7 |0,006/100mm
.-".. R 4
N

max

Pucynok 1 — TpeOyemast yucToTa HOBEPXHOCTH

B kadecTBe 3ampaBOYHOTO W BEHTWISIIIHOHHOTO (PHIIBTPA PEKOMEHIYETCS BO3IYIIHBIN (QHIBTP C
pa3MepoM STYEHKH, COOTBETCTBYIONTUM (QUIIBTPY THAPOCHCTEMBI.

MomnTax

[Tociie OKOHYAHHWS MPOMBIBKH TPHCTYIIAIOT K MOHTaXy KJalmaHa ¢ yd4eToM TpeOOBaHUH K
9UCTOTE. 3alUTHYIO TUIACTUHY CHIUMAIOT HETIOCPEJICTBEHHO TIEepe]l MOHTaXOM, e€ ClIelyeT COXpaHUTh Ha
clydail peMOHTA B JJaJbHEUIIIEM.

Kpenesxaple OONTH JODKHBI COOTBETCTBOBATH YKAa3aHHBIM B JIMCTAX KaTajlora pa3MepaMm H
KJaccy MPOYHOCTH " 3aTATUBATHCS 3aJJaHHBIM KPYTATITIM
MOMEHTOM.

IunpaBnmuyueckne (QyHKIHH KiIamaHa TPOBEPSIOT TPU HU3KOM JaBiieHWH. JIJIg ynpaBlieHUs
CepBOKJIallaHAMU HCHOJB3YIOT OJIOKM YIpaBieHUs C MHUTaHWEM OT Oarapeil WM OT CeTH, KOTOpble
CYIIECTBEHHO 00JIEryaroT Kak 00KaTKy Tak U MOMCK MPUYMH OTKa3a B AaJbHEHIIIEM.

[lonoxeHne mnpu MOHTaXe MPEANOYTUTEIBHO TOPU3OHTAIBHOE, OJHAKO HY)XHO YYUTHIBAThH
BO3MOYHOE TMOJIO’KEHHUE 30JI0THUKA B 3aBUCUMOCTHU OT BHJIa OOpPAaTHOI CBSI3U.

Ecnu cepBokiammian OyAeT  yCTAHOBJIGH Ha TMOTpeOWTENe, HaIO0 H30eraTth pPacrooKCHHS
30JI0THUKA KJIallaHa MapayieIbHO HapaBiICHUIO YCKOPEHUS TOTPEOUTENS.

[ToaxiroueHue EeKTPOCUCTEMBI OTMCHIBAETCS B MAacHopTe KianaHa. JlomyckaeTcs: napasuieabHoe
U TOcleloBaTeNbHOE MNOAKIoueHne. Ho s TMOBBIMIEHHS] JOJATOBEYHOCTH M CHIDKCHHS BIUSHUS
MHIYKTUBHOCTH KaTyIIEK PEKOMEHIyeTCs apaslieIbHOE BKIIIOUEHUE.
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PucyHok 2 — MOHTaXHBII 4epTEX CEpBOKIIANIAHA

[Ipu MoHTaXke JaHHOTO paclpeAeiauTeNss HEOOXO0IUMO BHUMATENbHO U3YYUTh JOKYMEHTALMIO U
MOHTXHBIM 4epTEéX U KOMIUIEKTALMIO, MOATOTOBUTH MOHTAXHYIO IJIUTY U OOJTHI B COOTBETCTBUU C
TpeboBaHUAMHU JOKyMeHTauu. Ha deprexe oOo3HaueHbl crneayromue eMenTsl. 1.1, [Ipexynpasnenue
(1st ctymenp) 0e3 BcTpoeHHOM 3ekTpoHUKH (4 WS 2 EM 16). 1.2. Ilpenynpasnenue (1g cTyneHs) co
BcTpoeHHOU snektpoHukor (4 WSE 2 EM 16). Dnekrpuueckas ycraHoBka Hyns: llpu ynaneHun
pe3pOoBOi  mMpoOku (mecturp. 2,5), BO3MOXHA KOPPEKTUPOBKA HYJIEBOTO TMOJOXKEHUS Yepe3
noreHimoHometp. 2. Brtopas crymenn. 3.1. be3 BCTpoeHHO# 3JIEKTpPOHUKH: 4X-KOHTAKTHBINA IITEKEp,
coBmectuMbli ¢ VG 095 342. 3.2. Co BCTpPOEHHOH »JJICKTPOHHUKOW: OTHU-KOHTAKTHBIN IITEKE,
comectuMbii ¢ VG 095 342. 4. Mecro, HEOOXOauMOE€ TMpU CHIATHHM INTEKEpa, Yy4YUTHIBAHTE
COCIMHUTENbHBIA KaOenb! 5. JImsl ABYXCTOPOHHEH YCTaHOBKM — THJAPABIMYECKOTO HYJS, BHYTPEHHUU
mecTurpanHuk 5 mm. 6. Tabmuuka 7. tudt ycranoBouHbIi (2 mTykH). 8. YIIIOTHUTEIBHOE KOJIBIIO
22,53x2,3x2,62 (kpyrioe koaelo 22 x 2,5) (mpucoeawnenus A, B, P wuT). 9. IlpodunsHoe
yIUIOTHHTENbHOE KoJbIo 10x2x20 (kosbmo kpyrioro cedenus 10 x 2) (mpucoemmnenue X). 10.
[Tpucoemunurensubie otBepctus mo DIN 24 340 Form A 16. Ipucoenunurensubie mwmtel G 172/01 . G
174/01; G 174/0 (dbnanen) no karaigory RD 45 056 3aka3piBatorcst oTAenbHO. KpernexHbie 00JIThI BXOISAT
B noctaBky. 4 mTyku M 10 x 100 mo DIN 912-8.8; MA =51 Hm 2 mityku M 6x100 o DIN 912-8.8; MA
=10.4 Hm.

IMoaroroBka K IKCIIIyaTauu

PaGouas kuaKocTh

[TpeanouTUTENBHBIM SIBIsICTCS MUHepaabHoe Macio o DIN 51524 (HL; HLP).

Jlns coxpaHeHusi KadecTBa pabodeil >KUIAKOCTH HE JOJDKHA TMPEBBINIATHCS TeMIepaTypa,
pexomeHayemas usrotoButenem. Jlns oOecreueHUs HEU3MEHHBIX XapaKTePUCTUK  YCTAaHOBKH
peKOMeHayeTCs JepKaTh TeMIIepaTypy Macia
nocrostHHOM (£ 5 °C).

OuinpTpanus

HenocpenctBeHHO mpes CepBOKIANaHOM HEOOXOJUMO yCTAaHOBUTh (GUIBTP C  BBICOKUM
JOMYCTUMBIM TI€pPeragoM JaBieHUS (BO3MOXKHO BCTPOCHHBI B TMPOMEXKYTOUHYIO IUIMTY) 0Oe3
MEPENTMBHOTO KJIallaHa ¢ MHAUKATOPOM 3arpss3HEHHOCTH.



MakcuManabHO JOIMyCTHUMas 3arpsi3HEHHOCTh pabodel KHUAKOCTH Ui KJalmaHa C BHYTPEHHUM
MIUTAaHUEM IIpenynpasieHus - 7 kiacc no crangapty NAS 1638.  Jlng xianaHa ¢ BHEIMIHUM NUTaHUEM
npenynpasieHus B IMHUM X - 7 kiacc o crangapry NAS 1638, B nunuu P - 9 xnacc no crangapry
NAS 1638. OcoOeHHO TIIATENBHO CIEAT 32 YUCTOTOM MpH 3aMeHe (QUIbTpa.

Heob6xommumo, o0 BO3MOXKHOCTH, 00eCnieunTh CTa0MIIbHOE JaBiieHue yrpaBieHus. [loaromy gacto
MIPEANIOYTUTENBHBIM SIBJISIETCS OTIENbHOE nUTanue. g obecrieueHrs BbICOKON IMHAMUYHOCTU HA BXOJ
X MOJKET MoJaBaThCsl BHICOKOE JaBJIeHUE, KaK Ha BXoj P. /lnana3zons! aaBieHus uid ynpasieHus:10 1o
210 Gap mmm 10 mo 315 Gap. s obecrniedyeHns TUHAMUYHOCTH HEOOXOAMMO YYHTBHIBATH YaCTOTHYIO
XapaKTEepUCTUKY IIPU JABJICHUHM B Ipe/eaxX yKa3aHHbIX JUANa30HOB.

UcnbiTanus

[Ipy cHaToyHBIX HCHOBITAHUSAX KaXKIOTO CEpBOKIANaHa Ha MPEANPUSATUU YCTaHABIMBAIOT
ruipaBivyeckue Hynu. Jlus JIOCTHKEHUS ONTUMAJIBHOTO KayecTBa pEryJupoBaHMs, HEOO0XOIUMO
OTKOPPEKTHPOBATh TMAPABINYECKUI HYJIb COBMECTHO C 3JIEKTPOHHBIM YIIPABICHUEM.

TexHuueckoe o0CITyKHBaHUE

[Tpu nonuse 6osee 10% macna uau Ipu €ro 3aMEeHe MOBTOPSIOT MOJTHYIO MPOMBIBKY, KaK OMHUCAHO
BEIIIIE.

3arpsi3HEHHE B AJIEMEHTE COIUIO-3aCiIOHKA MOKa3bIBAET HEJJOCTATOUYHYIO TPOMBIBKY. 3arpeliaercs
npoBoauTh TO nuuamu 6e3 nmpodeccnoHaNbHbIX 3HAHUM 110 3aMEHE BCTPOCHHBIX (PUIBTPOB M YCTAHOBKHU
HYJIE CEpBOKIJIAIIAHA.

Jlis BO3BpaTa BBIIIENIIETO W3 CTPOS KialmaHa HEOOXOJUMO 3aKpbITh CTHIKOBYIO IOBEPXHOCTh
TPAHCIOPTUPOBOYHOM MJIACTUHOM U TIIATEIBHO YIIAKOBATh JUIS U30€KaHUE BHEIIHUX MMOBPEKICHUM.

IHopsiaok BbINOJIHEHHS PA0OTHI:

1.CocTaBUTh TEXHOJIOTHUECKYIO KapTy MOHTa)Xa U TEXHUYECKOTO 0OCITy’KUBaHHsI CEpBOKIIANaHa.

2. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

®opma npeacTaBiaeHus pe3yabTara:

OTtuer oopMIICHHBIH B TeTpaau AJIsl MPAKTHUECKUX paboT

Kpurepun oueHku:

OTnnyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM OObeMeE, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI
BEPHO.

XO0PpoIIo — eCcTh OIIMOKH, Ha 3alIUTE OMMCAH MPUHLIUI pabOThI BEPHO.

Y 10BIETBOPUTENBHO —€CTh OIIMOKH, Ha 3alIUTE OMUCAH MPUHIUI PaOOThHI HEBEPHO.

HeynoBnerBoputenbHo — paboTa BBIIOJHEHA HE B IOJIHOM 00beMe.



IpakTuyeckoe 3ansaTue Ne 32
HccnenoBanmne cHIIOBOH XapaKTEPUCTHKH CEPBOKJIANIAHA

Iesib: M3y4nTh 3aBUCUMOCTH PAcXo/ia Yepe3 CePBOKIIANAH OT HANPSHKEHUSI 0OpaTHOM CBSI3H.
Boinosnus padory, Bel Oynere:

yMemb: yIpaBisITh PaCX0/I0M C IIOMOILBIO CEPBOKJIAIIaHA U3MEHSS HaIPsDKEHUs: 0OpaTHOH CBS3U
MarepuajibHoe o0ecrniedeHHe: METOIUYECKUE YKa3aHUSI.

OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCcCOB".

3aganue:

1. CoGpath ruIpaBINYECKYIO CXEMY;

2. CoOpatb cxeMy NOJKIOYEHUsI OJIOKOB yIIpaBJICHHUS;

3. Iloctpouth rpaduku 3aBucuMocTH naTunkoB Aaienus [JI1 u JIJI2 oT ympammstoiiero
BXOJHOTO CUTHAJIA.

KpaTlme TECOPETUICCKHUE CBCACHUA

'J'::‘[i
L F. L0
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Pucynok 1 — Cxema rumpaBiandeckas 1 BBITIOJTHEHUS 1abopaTopHoit padoTsl Nell.
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Pucynok 2 — Cxema coeTMHEHUN AIEKTPUIECKUX OJIOKOB yIpPaBICHUS

Tabauma 1
Bpems | 3HaueHue curnana
0 0
1 0
1,0001 -1
60 1
60,0001 0
61 0
Tabmuma 2

Koadunment ommbkn Koy |12 ...110|120 |30 ... | 100




ITopsiiok BbINOJIHEHUS PA0OTHI:
1. CoOpatrh ruapaBIHYECKYIO CXEMY, IPEICTABICHHYIO Ha pHuC. |
2. CoOpartb 371eKTpoCXeMy, MPEACTABICHHYIO Ha PHC. 2.
3. BrIounTh MUTaHWE CUCTEMBI YIIPABICHHS CTEH/IA.
4. ]lnsa 6moxa ymnpasienus cepBokianadom bY-CK:
- YcranoButh 3HaueHue UcMm paBHbIM Hymo, Komr paBHbIM 1, cM. ydeOHOe mocobue mo padore C
nporpammoii «bY-CK-O3I'YM»y. Tym6nep 3ambikanusi OC mepeBecTd B MOJIOKEHUE 3aMKHYTA.
5. Jlnst 61oka cbopa manubix BKY:
- Tym0Gniep 0OpaTHOI CBSI3H MEPEBECTH B MOJIOKEHNUE «BBIKID».
- [lepexiroyarenb BHEITHETO YIPABICHHUS YCTAHOBHUTH B TIOJIOKEHUE «Pydmy.
6. Ha IIK 3amyctuts nporpamMmmy «bY-CK-DI'VYM».
7. TlonHOCTBIO OTKPBITH Jipoccensb JIP1.
8. Bo Bruamke «Hacrtpoiika» B O10ke ynpaBieHHs 33aTh CTYIEHYAaThIi curHai (Tadmuma 1)
9. BrIIIOYHTH MUTaHKUE TPUBOJISIIETO AIEKTPOABUTATENSI HACOCA TIOCTOSIHHOTO AaBneHust H1.

10. B mporpamme Bo Bkiazake "M3mepenus" B moisie "Yactora cOopa AaHHBIX" PaCMOJIOKEHHOM IO
rpadukoM, BbIOpaTh MaKCUMaJIbHOE 3HAUE€HUE YacTOThI cOopa.

11.  Bo Bkiazake «/3MepeHus» HaxaTh KHOTIKY «3aIlyCK IPOrPaMMBbD».

12. Bo Bkmaake «M3mepeHus» MoCTpouTh rpauku 3aBUCMMOCTEW AaBiieHUd mo gatuukam /Il u

JIJI2 oT ympaBIiSAOIMIETO BXOMHOTO CUTHana. (s 3TOro HeoOXOJAMMO YCTaHOBHUTH COOTBETCTBYIOIIUH
yKazarenb B moje noj rpapukom. CoxpaHUTh MOJydeHHble NaHHblE. [locne 3aBepiieHuss padoThI C
MIPUBOJIOM JTaHHBIE XpaHATcs B maMaTu [1K 1 MOXKHO BBIBECTH JIFOOBIE JJAHHBIE HA TUarpaMMy, BeIOUpas U
OTMeYast KX B COOTBETCTBYIOIIMX CTOJIOIAX.

13. Hactpouts ko3pdumment ommodbku Kom mo Ttabmuie 2 cm. ydyeOHoe mocobue mo padote C
nporpammont «bY-CK-DI'YMy.

14, [ToBTOpuTh MyHKTHI 11-12 1715 Bcex koapuimeHT onmmoKu.

15. BrIkTi0unTh TUTAaHWE TPUBOISAIIETO AIEKTpoaBUraTens Hacoca HI.

16. Pazo0pate snexTpocxemy.

17. [Ipoananu3upoBaTh TOJydeHHBIC pe3yiabTaThl. Caenath BBIBOABI O BIMUSHUHM KoddduimeHTa

yeusneHus omnOku Kol Ha CHIIOBYIO XapaKTepUCTUKY CEpBOKIIANaHa.

dopma npeacTaBiieHus pe3yJbTara:
OTtuer oopMIICHHBIH B TETpaau i MIPAKTUYECKUX paboT

Kpurepum oueHku:

OTinyHO — paboTa BBIMOJIHEHA BEPHO B IMOJHOM O00OBbEMeE, Ha 3alUTE OMHMCAH MPUHIUN PadOTHI
BEPHO

XO0poIIo — eCcTh OLIMOKH B MOCTPOSHUH IPaPHKOB, HA 3aIUTE OMKICAH MPUHIIUI PabOTHl BEPHO

Y I0BNETBOPUTENHHO — HE BEPHO CMOHTHUPOBAH MPUBOJ, €CTh OMUOKUA B MOCTPOECHUU TpaduKoB,
HAa 3alIUTe OMHUCAH MPUHIUI PaObOTHl BEPHO

HeynoBnerBoputensHo — paboTa BBHITIOJHEHA HE B IOJIHOM 00beMe



IIpakTuyeckoe 3ansaTue Ne 33
HccnenoBanne 3aBHCMMOCTH Pacxo/ia yepe3 CepPBOKJIANAH OT HANPSIKEHUsI 00PATHOI CB3H

Iesib: M3y4nTh 3aBUCUMOCTH PAcXo/ia Yepe3 CePBOKIIANAH OT HANPSHKEHUSI 0OpaTHOM CBSI3H.
Boinosnus padory, Bel Oynere:
YMemp: YIPABIATH PACXOJIOM C TIOMOIIBIO CEPBOKIIATIAHA U3MEHSISI HAIIPSDKEHHSI 0OPaTHOM CBS3U
MatepuajibHOe 00ecniedeHue: METOINIECKHAE YKA3aHHUS.
OO6opynoBanmne: KOMIUIEKT y4eOHOTO oOopymoBanus "[mapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIUs TEXHOJOTHYECKUX MPOLIeCcCOB".
3aganue:
1. CoGpath ruIpaBINYECKYIO CXEMY;
2. Cobpath cxemy MOJIKII0UEHUs OJIOKOB YIIpaBJICHUS,
3. TlocTpouTh XapaKTEpPUCTHKY 3aBHCHUMOCTH pacxoja Yepe3 CEpBOKIANAH OT HaNpsHKSHHUs
00OpaTHOM CBSI3HM U BXOTHOTO HAIPSKCHUS.
KpaTkue Teopernueckune cBe1eHHs:

i
HT

MH 4 (py/

PRI 4

/1'772’ H1

Pucynok 1 — Cxema ruapaBinudeckasi A7 BBIIOJIHEHUS Ja00paTopHOil paboTh Nel2.
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Pucynok 2 — Cxema cOeJMHEHHH ANEKTPUYECKUX OJIOKOB yIIpaBJICHUS

Tabmuma 1
Hasnenue p4, 6ap 1

Bxonnoe Hanpspkenue, B 01(02(05|07|11(15|2|25|3|35|4]|5
Hanpsixenne

oOpatHo¥ cBs3H, B

Bpewmst HanosHeHus, ¢

OO0BéM, 11

Pacxonx in/mMuH

ITopsinok BbINOJIHEHHSI PA0OTHI:

CoOpath THAPABIMYECKYIO CXEMY, MPEICTABICHHYIO Ha puC. |

CoOpatb 2eKTpocxeMy, IPEICTaBICHHYIO Ha PUC. 2.

BxurounTh nuTaHNE CUCTEMBI YIIPABJICHHS CTEH/A.

Jlist 61oka ynpasienus cepBoxiianmanoMm bY-CK:

— VYcranoButh 3HaueHue UcMm paBHbIM Hymto, Kom paBHbIM 1, cM. ydeOHOe mocoOue mo pabote c
nporpammoit «bY-CK-3I'YM». Tym6nep 3ambikanust OC riepeBecTH B MOJI0KEHNE 3aMKHYTA.
5. Jlist 6oka coopa ganHbIx BKY:

— TymOnep oOpaTHOM CBSA3U MEPEBECTH B MOJIOKEHUE «BBIKID».

— Ilepexnrouarenb BHEIIHETO yIIPABICHUS YCTAHOBUTD B MOJIOKEeHUE «Pydny.

6. Ha I1K 3anyctuts nporpamMmmy «bY-CK-OI'YM».

Hown e

7. [TomHOCTBIO OTKPBITH Apoccenb JIP1.

8. BxirounThs nuTaHue MPUBOIALIETO IEKTPOABUTATENS] — HACOCa NOCTOSTHHOTO fasieHus Hl.
9. Ha BKY HacTpouTh BBIXOAHOM CHI'Hall IPU MOMOILM MOTEHIMOMETpa (CMOTPU PYKOBOJCTBO IO
sKcrutyaTtaium) pasusiM 0.1B.

10. ITpu nomomu npoccens JP1 no manomerpy MH4 nactpouts naBienue p4, pasaoe 1 Gap.

11. OtkpsiTh Kpan BH3, noxnaarsca onycromenus émxoctu EM2.

12. 3akpbITh Kpad BH3, mpu 3TOM HauaB OTCYET BPEMEHHU 110 CEKYHIOMEPY.

13.  Ilpu nocTwkeHuH 2 TUTPOB 3aKOHUYUTH OTCUET BpEMEHHU. 3anmucaTh MoKa3aHus B Tabuuy 1.
14.  Tlostoputs myHKTHI 9-13 ms UBX, npuBenéHHbIX B Tabnuue 1.

15.  TloBTOpuTh MyHKTHI 9 - 14 /U1 aHAJIOTHYHBIX OTPULIATENbHBIX 3HaueHUil UBX.

16.  IloBTtoputh myHKTHI 9-15 ns naBnenuit 2 6apa u 3 Gapa.

17. BEBIKITIOUNUTE TUTAHUE MMPUBOAAMIICTO DJICKTPOABUTATCIIA HACOCA HI1.



18.  Pa3o0paTh 31eKTpocxemy.
19.  TlocTpouTh XapaKkTEPUCTHKY 3aBUCHMOCTH pacxo/ia yepe3 CepBOKJIANaH OT HAIIPSHKEHUS 00paTHOM
CBs3U U BXOOHOI'O HAIIPsKCHUS.

dopMa npeacTaBIeHus pe3yabrara:
Otuet o(hopMIICHHBIN B TETPAIH I IPAKTUIECKUX PadoT

Kpurtepuu onenkn:

OTiinyHO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM O00OBEME, Ha 3alUTE ONMMCAH MPUHUUI PadOTHI
BEPHO.

Xopomo — ecTb OMMOKA B MOCTPOCHMM XapaKTEPUCTHKU 3aBHCUMOCTH pacxojia, Ha 3alluTe
OMMCAH MPUHLIUI PabOTHI BEPHO.

Y 10BNETBOPUTENBHO — HE BEPHO CMOHTHUPOBAaH MPHUBOJ, €CThb OHIMOKM B IOCTPOEHUHU.
XapaKTEePUCTUKH 3aBUCUMOCTH Pacxo/ia, Ha 3alllUuTe ONUCaH MPUHIUI pabOThl BEPHO.

HeynosnerBoputenbsHo — paboTa BBHIIOJHEHA HE B IOJIHOM 00bEME.



IIpakTuyeckoe 3ansaTue Ne 34
YnpasJieHue 4acTOTOM BpallleHHs BaJia THAPOMOTOPA ¢ IPUMEHEHHEeM CepPBOKJIANIaHA B

3aBMCHMOCTH OT BpeMeHH ¢ noaayeii ynpasJsiomero curnaja ¢ IIK. Perucrpanus pe3yJbsraToB Ha
IIK

Henab: usydyenue crocoda NporpaMMHOTO YIPaBJIEHUS MOJIOKEHUEM THIPOIPUBOJIA C TOMOIIBIO
3aJlaHUsl 3aKOHA M3MEHEHMsI BXOJHOIO CHUTHajla, MOCTYIMAIOLIEr0 Ha YCUJIUTENH, C IHEPCOHAIbHOIO
KOMIIBIOTEpA JIJIsl YIIPABIICHUS CEPBOKIIAMIAHOM B 3aBUCHMOCTH OT BPEMEHH.

Boinosnus padorty, Bel Oyaere:

YMemp: YIPABISATH THAPOMOTOPOM CEPBOKIIATIAHOM C 3aBUCUMOCTBIO OTIO3/IaHHsI CPaOaThIBAHMS.

MarepuajibHoe ofecrniedeHHe: METOIUYECKUE YKa3aHUSI.

Oo6opynoBanme: 11K, xommiekt yuyebHOro obopyaoBanus "I 'maponpuBoJ, T'MIpOaBTOMATHKA U
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIeCcCOB".

3aganue:

1. CoGpath ruIpaBIMUECKYIO CXEMY;

2. Cobpath cxemy MOJIKII0UEHUs OJIOKOB YIIPaBJICHUS,

3. CHATH XapaKTepUCTUKY pabOTHI MPUBOJIA C U3MEHEHHEM MacCOBOW Harpy3KH.

KpaTkue Teopernueckue cBeeHHs:

Tabnuia 3amaBaembix B mporpamme «CI'Y m3MepeHus» 3HadeHUi Oy/IeT BBITIISIETh CJIETYIOIIIM
obpazom.

Bpems | 3Hauenue curnana
0 0
3
3,0001
6
6,0001
9

ol oo N O

MrHOBEHHOTO M3MEHEHHS KaKOTO-JTM0O IapameTpa MPOHMCXOJWTh HE MOXKET. B CBs3M C 3TuUM
HEOOXOMMO 3aJ1aBaTh KaKOW-TMOO MHTEPBAJ BPEMEHH, B TEUEHHWE KOTOPOTO MPOUCXOJUT H3MEHEHHE
BXOJHOTO CHTHAJIa, HAlIpUMeEp, U paccMaTpruBaeMoi TaObauIbl 3TOT uHTepBai cocrasiser 0,0001 c.

[Ipy 3amaHum 3THX TMapaMeTPOB NPHBOJ OTpabOTaeT BXOJAHOW CHUTHajd paBHBIH (0 B TECYCHHUH
MEPBBIX 3 CEKYyH] MOCJe 3alycka MporpamMMbl YIpPaBICHUS U KOHTPOJIS, MOCJIE Yero CUrHal B TCUYCHHE
Bpemenu 0,0001 wusmenutcs no 2B. IlpuBox Oymer oTpabarbiBaTh curHain 2B, ocTaHOBUTCS B
MOJIOKEHUH, COOTBETCTBYIOLIEM 3TOMY CUTHaly W OyJeT HaxoIuThcs B mokoe a0 6 c. C mMomeHTa
BpemeHu 6 c¢ g0 6,0001 c¢ cur"Han usmenurcs 10 0 W NPUBOJA TEPEMECTUTCS B TMOJIOKEHUE,
COOTBETCTBYIOIIIEE HYJIEBOMY CUTHATY.



Bift

M1 2

4oz

L L

M 3oy

M)

LU/ | H1 3l
1Y O®
I |
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Pucynoxk 2 — Cxema COeJUHEHUH JIEKTPUUECKUX OJIOKOB yIpaBJICHUS
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7.

Ilopsinok BbINOJTHEHHS PadOTHI:

CoOpaTth THapOCXEMY, MMOKAa3aHHYIO Ha puc. 1.

Co0paTth 31eKTpocxemMy, TOKa3aHHYIO Ha pucC. 2.

OTtxkpsITh Apoccens J(P1.

BxurounTh nUTaHUE CUCTEMBI YIIPABJICHUSI CTEHA.

Jiis Giioka yrpasienust cepBokiananom bY-CK:

Tymb6nep 3ambikanus OC niepeBecTH B OJI0KEHHUE PA30OMKHYTA.
YcranoButs 3HaueHne UcM paBHbIM HYII0, Ko paBHOM 1.

Juis 6i1oka coopa nanubix bBKY:

TymOGiiep 0OpaTHO# CBSI3U NIEPEBECTH B TTOJIOKECHUE «BBIKID.
[TepexntouaTens BHEMIHETO YNPABJIEHUS YCTAHOBUTH B MOJIOKEHHUE «OT [TK».
Ha IIK 3anyctuts nporpammy «CI'Y m3mepenus». 3afath BBIBOJ Ha dKpaH 4acTOTY Bpalll€HUs

ruagpomMoTopa, BXOI[HOﬁ CUTrHaJIa Ha YCUJIUTCIIb OT BpEMCHHU.

8.
9.

10.

BxrounTs nuranue Hacoca.
[IpoBecTu sKcnIepUMEHT. 3anucaTh pe3ysibTaThl SKCIIEPUMEHTOB.
[loBTOpUTE OMNBITBI € MaKCUMaJIbHOM MaccoBOil Harpy3koil. COIOCTaBUTH pe3yJabTaThl

3aMMCaHHbIX HAa KOMIbIOTepe IrpauKOB NEPEMEIEHUI U JJaBIeHUI B TPUBO/IE.

11.

HOBTOpI/ITB ONBITHI IJIA PA3JIMYHBIX HACTPOCK 3HAYCHUA Koc. CormocTaBUTh PE3YIbTATHI.

®opma npeacraBjIeHUs pe3y/bTara:
OTtuer 0oOpMIIEHHBIH B TETpaau Ui MPaKTHUYECKUX padboT

Kpurepun oueHku:
OTnu4HO — paboTa BHITIOJIHEHA CAMOCTOSITEIHHO, IPABMIIFHO B MOJTHOM 00BEeMe, cxema padoTaer

MIPaBUJIBHO.

XO0poIIo — eCTh OIMOKH B CXEME COCIUHEHHM 3JIeKTPUUYECKUX OJIOKOB YIpaBJICHUS, HA 3alIUTe

OTHCAH MPUHLIUI PabOTHI BEPHO.

VY 10BNETBOPUTENBHO — C OMIMOKAMHM CMOHTHPOBAH THUIPONPUBOJ, €CTh OIIMOKH B CXeMe

COG,Z[I/IHGHI/Iﬁ SJIICKTPHUYCCKUX 0710KOB YIIpaBJICHHA, HA 3aIIUTE OIMMCAH ITPHUHIUII pa60TbI BEPHO.

Hey,Z[OBJ'IeTBOpI/ITCJ'II)HO - pa60Ta BBIINOJIHEHA HE B IMOJIHOM 00BbEME.



IIpakTuyeckoe 3ansaTue Ne 35
YnpasJiieHue CKOPOCTbIO ITHAPOLMIMHAPA B 3aBUCHMOCTH OT BPEMEHH ¢ IPMMEHEHUEeM
cepBOKJIanaHa ¢ noaayeil ynpasJsmoumero curnaja c IIK. Perucrpauus pesyasraros Ha IIK

Hesb: u3zydenue crnocoda MPOrpaMMHOTO YIPABICHHUS MOJIOKEHHEM TUIAPOTPHUBOJA C TTIOMOIIBIO
3aJlaHUsl 3aKOHA M3MEHEHMsI BXOJHOIO CHUTHAlla, MOCTYIAIOUIET0 Ha YCUJIMUTENH, C IMEPCOHAIBHOTO
KOMIIbIOTEpA JIJIs1 YIIPABICHUS CEPBOKIIAMIAHOM B 3aBUCHMOCTH OT BPEMEHH.

Boinosnus padorty, Bl Oyaere:

ymemp:  YUPABIATH TUAPOUMIMHIPOM  CEPBOKIAMIAHOM C  3aBUCUMOCTBIO  OIO3JaHUS
cpabaTbIBaHMUSI.

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.

Oo6opynoBanme: 11K, xommiekt yuyebHOro obopyaoBanus "I 'maponpuBoJ, T'HIpOaBTOMATHUKA U
aBTOMATHU3AITUS TEXHOJOTHYECKUX MPOIIeCCOB".

3aganue:

1. CoGpath ruIpaBINYECKYIO CXEMY;

2. CoOpathb cxeMy NOJKIIOYEHUsI OJIOKOB yIIpaBJIeHHUS;

3. CHATH XapaKTepUCTUKY PAaOOTHI MIPUBOAA C ©3MEHEHUEM MAacCCOBOM HArpy3KH.

Kpartkue Teoperuyeckue cBeleHUs:
Tabnuma 3amaBaembix B mporpamme «CI'Y m3MepeHus» 3HadeHUi OyIeT BBITIISIIETh CIIEIYIOIUM
obpazom.

Bpewms | 3Hadenue curhana
0 0
3 0
3,0001 2
6 5
6,0001 -5
9 0

MrHOBEHHOTO M3MEHEHHS KaKOro-JTu0O IapameTpa MPOHMCXOJWTh HE MOXKET. B CBsS3M C 3TuUM
HEOOXOIUMO 3aJ1aBaTh KaKOW-TMOO MHTEPBAJ BPEMEHH, B TEUEHHE KOTOPOTO MPOUCXOJUT H3MEHEHHE
BXOJHOTO CHTHAJIa, HAlIPUMep, U paccMaTpuBaeMoi TaOauIbl 3TOT nHTepBai cocrasiser 0,0001 c.

[Ipu 3amaHum 3THX IMapaMeTPOB MPHUBOJ OTPAOOTAET BXOJHOW CHTHAI paBHbIH (0 B TEeYCHUH
MEePBBIX 3 CEKYyH] MOCJEe 3alMycka MporpamMMbl YIPaBIEHUS U KOHTPOJIS, MOCJIE Yero CUTHall B TEUCHHUE
Bpemenu 0,0001 wusmenutcs no 2B. IlpuBox Oymer oTpabarbiBaTh curHain 2B, ocTaHOBUTCS B
MOJIO)KEHUH, COOTBETCTBYIOIIEM 3TOMY CHUTHANy U OydeT HaxoJuThCs B mokoe Ao 6 c¢. C MomeHTa
Bpemenu 6 ¢ npo 6,0001 ¢ curHan u3MEHUTCS O -5 W NIPHUBOJ IIEPEMECTUTCS B IOJIOKEHUE,
COOTBETCTBYIOILIEE CUTHAITY.
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Pucynok 2 — Cxema COeJUHEHUH JEKTPUUECKUX OJIOKOB yIpaBJICHUS

Ilopsinok BeINOJIHEHHS PadOTHI:

CoObpatb rupocxemy, NOKa3aHHYIO Ha puc. 1.

CoOpatb 351eKTpocxemMy, MOKa3aHHYIO Ha puc. 2.

OtxkpsITh gpoccens JIP1.

BxrounThs nUTaHUE CUCTEMBI YIIPABJICHUSI CTEHA.

Jns 610ka yrpasiieHus cepBokiianaiom bY-CK:
Tymb6nep 3ambikanus OC nepeBecTH B MOJI0KEHNUE PA30MKHYTA.
YcranoButh 3HaueHue UcM paBHbIM HYIH0, Kopr paBHOM 1.

6. Jnst 61oka c6opa ganubeix BKY:

Tymbnep oOpaTHOM CBS3U MEPEBECTU B MOJIOKEHUE «BBIKID.

ok wpnE



[lepexitouaTesb BHEIIHETO yIIPaBIEHUs YCTAaHOBUTD B MOJI0KEHHE «OT ITK».
1. Ha IIK 3anyctute mporpammy «CI'Y um3mepenus». 3azarbh BbIBOJ Ha 3KpaH 4acTOTYy
BpaIlleHUsI MOTOpa, BXO/IHOM CUrHaJla HA YCHIINTENb OT BPEMEHH.

8. BximrouuTh nUTaHME Hacoca.
9. [IpoBecTu sKcnIEpUMEHT. 3aMKUcaTh Pe3yJIbTaThl SKCIIEPUMEHTOB.
10. [ToBTOpUTE ONBITEI C MaKCUMalbHOM MaccoBOW Harpy3koi. CONOCTaBUTH PE3yJIbTaThl

3allMCaHHbBIX Ha KOMIBIOTEpE rpauKOB MepeMenIeHNi 1 JaBJICHUH B TPHUBO/IC.
11. [ToBTOPUTH OMBITHI AJIs Pa3INYHbIX HacTpoek 3HaueHUs! Koc. ConocTaBuTh pe3yapTaThl.

®opma npeacTaBiaeHus pe3yabTara:
Otuer opopMIIEHHBIN B TETpaau i IPAKTUUYECKUX paboT

Kpurtepun ouenku:

OTinyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM O0OBEME, Ha 3alUTEe OMMCAH MPUHIUN PabOTHI
BEPHO.

XO0poIIo — eCTh OIMOKH B CXEME COEIUHEHHM 3JIEKTPUUYECKUX OJIOKOB YIpaBJICHUs, HA 3allUTe
OTMHCaH MPUHLIUI PabOThl BEPHO.

Y 10BNIETBOPUTENBHO — HE BEPHO CMOHTHUPOBAH THIPOIPUBO/I, €CTh OLIUOKH B CXEME COETMHEHUI
AIIEKTPUYECKUX OJIOKOB yIIpaBJICHUs, Ha 3alIUTe OMUCAaH MPUHIUI paboThl BEPHO.

HeynoBnerBoputensHo — paboTa BBIIOJHEHA HE B IOJIHOM 00bEME.



IIpakTuyeckoe 3ansaTue Ne 36
Crynenuaroe ynpapjieHHe CKOPOCTBIO THAPOLWIMHAPA ¢ IPUMEHEHHeM CePBOKJIANIAHA U
AUCKPETHBIX JATYNKOB IO0JI0KeHUSI.
Perucrpanus pesyiabsraTtoB Ha IIK.

Heab: wu3yunth crnocoObl NPONOPIMOHAIBHOIO YIPAaBJIEHUS CKOPOCTHbIO THAPONPUBOAA C
HCIIOJIb30BAHUEM IPONOPLHOHAIBHOTO PACIIPEACIIUTENS U PEIIEUHO-KOHTAKTHBIX CXEM.

Boinosnus padorty, Bel Oyaere:
ymembs:
- 33/1aBaTh I0JIO)KEHUE MWJIMH/PA ¢ TOMOIIbIO MPOTPaMMHOI0 00ecrieueHus

MatepuajibHOe 00ecniedeHue: METOINIECKIE YKa3aHHUS.
OobopyaoBanue: KOMIUIEKT YydeOHOro oOopymoBaHus "['mapornpuBoja, TUApOABTOMATHKA H
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".

3ananmue:
1. Pa3paboTtath 1 coOpaTh THIPABINYECKYIO CXEMY;
2. PazpaboTtath U cOOpaTh IIEKTPUIECKYIO CXEMY.

Kpartkue Teoperuyeckue cBeleHUs:

IIpn kpaTkoBpeMeHHOM HakaTuu aekTpudeckor kHomkn KHI1 nospkeH HauyaTe BBIABUTATHCS
IITOK THUIPABIWYECKOTO LWIWHAPA, YCTAHOBJICHHOTO BEPTHUKAIBHO C MAaKCUMAJIbHOW CKOPOCTHIO,
COOTBETCTBYIOIIEH MaKCUMalIbHOM noAade Hacoca. [lociie oTmyckaHus KHOMKU. IITOK HUAJIUHAPA TOJHKEH
MIPOJIOJKUTH BBIABHKEHUE JIO JTOCTHUKEHHUS UM TIOJIOKEHHsI, 0003HaYEHHOTO KOHEUHBIM BBIKIIIOUATEIIEM
BK3. Ilocne moctwkeHuss MITOKOM KOHEYHOTO BhIKItodartesnss BK3 mTok mpopoixkaer ABMKEHHE C
YMEHBIIIEHHOW CKOPOCTBIO /10  JIOCTHXKEHHMS  CJIEAYIOUIEro KOHEYHOro Bboikitouatens BK4,
COOTBETCTBYIOIIETO KOHEUYHOMY TIOJIOKEHUIO IITOKa. Ilocine AOCTHKEHHS IITOKOM KOHEYHOTO
BoIKTtouarenss BK4 mTok HauMHAeT BTATMBATHCA C MAKCUMAJIBHOM CKOPOCTBIO, KOTOpPas COOTBETCTBYET
MaKCHMAaJILHOM IT0J1adue Hacoca M JBMOXKETCSA JI0 JIOCTIDKCHMSA MM IIOJIOKSHHMS KOHEYHOTI'O BBIKITFOUATEIIS
BK2. Ilocne gocTmxeHHs MITOKOM THAPOLMIMHIpPAa KOHEYHOro BbikiIrodaTesns BK2 ckopocts mToka
CHIDKACTCS M MPOJIOJDKACTCS ABMKECHHE JI0 MOJIHOTO BTATMBaHUS IITOKA. MICXOMHOE COCTOSIHME IITOKA,
T.€. BTAHYTOE, KOHTPOJUpPYyeTCsl KOHEUHBIM BbikitoyaTeraeM BK1. [Tocie noctukeHus mTokoM BTSIHYTOTO
COCTOSIHMSl JaJbHEUIIUX JBUKEHUW HE MPOUCXOAUT A0 NOCIEAYIOUIEro HaxaTus KHonku. Jlid
peryaupoBaHusi CKOPOCTH PUMEHHUTh CEPBOKJIAIIAH.

['padmyecku onricaHHOE BBIIIE YCIOBHE MOXKET ObITh IPEICTABICHO B BUJE CIEAYIOIEH IaroBoi
ararpamMmbl paboThl CUCTEMBI, puc. 1.

BIC4
BK3
BIK2
BK1




Pucynox 1 - IllaroBas auarpamma paGoThl THAPABINYECKOTO LUIHHIPA.
BxoaHoii curdai mjig BeINOJIHEHUS IUKIIA - HakaThe kHonku KH 1
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Pucynok 2 — Cxema ruapaBindeckasi js BbIIOJIHEHUS Ja0bopaTtopHoil paboTel NelS5.
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Pucynox 3 — Cxema coeJUHEHUH IEKTPUUECKUX OJIOKOB yIpaBJIeHUS
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Pucynoxk 6 — IIpumep mporpammsl 11t 1abopaTopHOit padoThl NelS.

Iopsinok BbINMOJIHEHHSI PA0OTHI:

1. CoOpath Ha y4eOHOM CTEH/Ie THAPABINYECKYIO CXEMY B COOTBETCTBHH C pHUC. 2
2. CoenuHuTh OJIOKH B COOTBETCTBHH CO CXEMOM Ha puc. 3.
3. YCTaHOBUTH 1O X0y THAPOLUMIMHIPA YEThIPE NaTYMKa MOJIOKEHHS C JUCKPETHBIM BBIXOJOM H

MOJIKJIFOYUTh UX IO JIEKTPUUYECKON CXeME B COOTBETCTBUU C puc. 4.

4, [TonknouuTh pazbeMbl — MPOTOPIIMOHAIBHOTO PACHPEACIUTEIISI K COOTBETCTBYIOLIUM pa3beMam
65oka perynmupyemoro ynpasiaeHus: TOkoM (BPYT) u coennHUTh €ro ¢ 6JIOKOM KOMITbIOTEPHOU CHUCTEMBI
coopa nnpopmarnuu u ynpasienus (bKY).

5 K 610oxy BKY moakimtounTh BEIX01 aHAJIOTOBOTO JAaTYMKA ITepEMEIICHUS.

6 [Toak/TI0UNTh K COOTBETCTBYIOMIUM OsokaM nuTanue +24B u -220B.

7. YCcTaHOBUTH MUHUMAJIbHBIC 3HAYCHHSI BpeMeHU HapacTanus curHanoB RAMP st ycunurens.

8 CHATBH MaccOBYIO Harpy3Ky ¢ ruApOLUINHAPA

9 [Moaxmounts [TJIK Kk KOMIOBIOTEPY MpUIaraeMbIM KaOesieM.

10.  BxiIrOYMTH NUTAHUE CHUCTEMbI YIPABJICHUS CTEH]A.
11.  Bxmouurts I1K.
12.  JloxaaTbes 3arpy3KH OIEPAIOHHON CHCTEeMBI, 3amycTuTh porpammy TIA Portal V13 u co3nate
HOBBIU IIPOEKT.
13. [IpucTynuTh K HATUCAHUIO TPOTPAMMBI.
Network 1:

[Tpu naxxatum xkHonku KH1 moaxmrouennoit k Bxoxy ITJIK 10.0 3ambikaetcst kontakt 10.0. Ecnu
kHonka KH2, noxkmrouennas k Bxony 10.1, He HakaTa, TO HOpManbHO 3aMKHYTBIN KOHTaKT 10.1 nepenaér



JIOTUYECKUI CUTHaN OT IIKHBI ynpasieHus Ha peie MO0.0, Bkitouas ero. CpabaTeiBaeT caMOIIOIXBAT pelie
MO0.0, 1 0HO ocTaércsl BKIOYEHHBIM ocie oTiyckanus kHonku KH1.

Ecmu mpu BrimrodueHHoMm camononxBare pene MO0.0 maxarp kaonky KH2, To konrtakt 10.1
Pa3oMKHETCS, 00ECTOUYHB 3TO pejie, CAMONOIXBAT BHIKIIOYHUTCSI.

Network 2:

Jlormueckuii CUTHAJ OT IIMHBI YIIPABJICHUS TOCTYMAET Ha HOPMAJIBbHO Pa3oMKHYThIA KOHTAKT 10.2,
K KOTOPOMY IMOJKJIIOYEH KOHEYHBIM BbIKIouaTesib BKI1. B uCXOIHOM TMOJIOKEHHH THAPOIMIMHIpA
Boikitouarens BK1 3amkayT, mosromy konTtakT [0.2 Takke 3ambIKaeTcsi, nepefaBas CUTHAJ IIMHBI
yIpaBieHUs] HA HOPMaJbHO pa3oMKHYThle KOHTaKThl penae MO.0. IIpu cpabarsiBanuu pene M0.0 curnan
nepenaércs gajiee, yepe3 HopMajabHO 3aMKHYThIM KOHTakT pene M0.2 Ha pene MO.1. C nomombto 6510ka
MOVE 3anaércsa curnan pasubiii 20000 AL Ha ananorossiit Beixon [1JIK, koTopsiit nepenaércs B BKY
u nanee yepe3 bY-CK na cepBoknanan. [{ununap HaunHaeT BoiBIKeHNE. OTHOBPEMEHHO BKIIFOUACTCS
camomnoaxsart peine MO.1.

Network 3:

Jlornuecknii CUTHAJI OT IIWHBI YIIPABJIEHUS IIOCTYIIA€T HA HOPMAJIBHO Pa30MKHYTBIA KOHTAaKT 10.4
(BK3). Korga mpuson noiinér 1o BK3 u BximrounT ero, koHTakT 3amkHéTcs. [Ipu BrimrouerHoM pene MO. 1
CUTHAJI IPOUJIET Yepe3 HOPMaIbHO 3aMKHYThIA KOHTAaKT pene M0.3 u Bximrouut pesne M0.2. Brimrountses
camomnoaxBat MO0.2. C momompro 6;10ka MOVE 3anaércst curnan pasasiii 10000 ALIIT Ha anamoroBbiit
Beixon IIJIK, xotopeii mepemaércss B BKY m nanee uepes BY-CK Ha cepBoknanan. Bxirouaercs
camomoaxsat M0.2. Tak xe pene M0.2 pa3mbikaer camonoaxsat B Network 2.

Network 4:

Jlorm4eckuii CUTHAJ OT IIMHBI YIIPABICHUS MOCTYNAET HA HOPMAJIbHO Pa30MKHYThINH KOHTAKT 10.5
(BK4). Korga npuson noiinér 1o BK4 u BximrounT ero, koHTakT 3aMkHéTCs. [Ipu BrimrouenHoM pese M0.2
CUTHAJI MPOUAET Yepe3 HOPMaIbHO 3aMKHYThIA KOHTAKT pesne M0.4 u Bxmtount pene M0.3. Brimrountses
camonoaxsatr M0.3. C nomompto 6;10ka MOVE 3anaércs curnan pasueiii -15000 AL Ha aHamoroBsIii
BoIxoJ [1JIK, xotopeiii nepenaércst B BKY u nanee yepe3s bY-CK na cepBokianan. Tak xe peine M0.3
pasmbikaer camonoaxsaTt B Network 3.

Network 5:

Jloruveckuii cUrHai OT UIMHBI YIIPaBJICHUsI OCTYAeT Ha HOPMAJIbHO Pa3oMKHYThIA kKoHTakT 10.3
(BK2). Korpma. mpuBoa moiaér mo BK2 u Brirount ero, KOHTAakT 3aMKHETCS. [lpu BKIIOYEHHOM pere
MO0.3 curnan npoHAET Yepe3 HOPMAJIbHO 3aMKHYThHIM KOHTakT pene MO.5 u Brmouut perne MO.4.
Brmrountsest camonoaxsatr M0.4. C nmomompto 61oka MOVE 3anaércs curnan passsiid -5000 AL Ha
ananorosslil Beixoa [1JIK, xotopeiit nepenaércs B BKY u nanee yepe3 bY-CK Ha cepBoknanan. Tak xe
pene M0.4 pasmbikaeT camonioaxsar B Network 4.

Network 6

Jlornueckuii curHan OT UIMHBI YIPABJICHUS TOCTyNAaeT Ha HOPMAJIbHO Pa30MKHYTHIM KOHTakT 10.2
(BK1). Korga npuBoa noviaér no BK1 u BkmtounT ero, KoHTakT 3aMkHETCA. [Ipu BrimrouenHoM pesne M0.4
curHan Bximount pene MO0.5. C nomoursto 6moka MOVE 3anaéres curnan pasusii 0 ALl Ha
anasiorobiil Beixoq [1JIK, xoropsiii nepenaércsa B BKY u nanee uepes bY-CK na cepsoknanan. Tak xe
pene M0.5 pasmbikaet camonioaxsat B Network 5.

[Ipumep mporpaMMel peACTaBIEH HA PUCYHKaX 5,6.



14. BxurounTh nuTaHue NpuBOAALIErO 3JeKTpoaBurareis Hacoca HI.

15. C nepcoHaIbHOTO KOMITBIOTEPA IPOTPAMMHO 3aITyCTUTh paboTy MpHUBOIA

16.  CoxpaHHTb pe3yabTaThl H3MEPEHH B BUE TPaUKOB IMEPEMEH BXOJIHBIX M BBIXOIHBIX CUTHAJIOB.
17.  W3meHuts HacTpoiiku napamerpoB RAMP, yBenuuus Bpems HapacTanus curiana Ha 0,5...1 c.

18. [ToBTOpUTH 3KCHEepuMeHThl NO M. 14...17 g mMakcuMaiabHOW MaccoBOW Harpy3ku. CpaBHMTH

rpaduKu pe3yabTaToOB U3MEPEHHIA.

®opma npeacraBjIeHus pe3y/bTara:
Otuet o(hopMIICHHBIN B TETPAIH I IPAKTUIECKUX PadoT

Kpurtepuu onenku:
OTiinyHO — paboTa BBINOJIHEHA BEPHO B IMOJHOM OOBEME, Ha 3alUTEe OMMCAH MPUHIUN PadOTHI
BEPHO
X0po1Io — ecTh OLIMOKK B MPOrpaMMe, Ha 3aIIUTe ONMKMCAH IPUHLIUI pPa0OThI BEPHO
VY 10BIETBOPUTENBHO — HE BEPHO CMOHTHpPOBAHA TUJpaBIMYEcKas cXema MOJKIIOYEHHs, €CTb
OLIMOKU B MOHTaXKe OJIOKOB YIpaBJIEHUs, Ha 3alIUTE ONUCAH MPUHIUI padOThl HEBEPHO
HeynosneTBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJHOM 00beMe



IpakTuyeckoe 3ansatue Ne 37
IHo3uunoHUpoOBaHue 3aMKHYTOI0 FHAPONPUBOAA ¢ IPUMEHEHHEM CePBOKJIAINIAHA.
YnpasJienue u perucrpanus pesyabraToB Ha [IK

Heab: u3y4uTh BOMPOC MO3MIMOHUPOBAHUS THAPONPHBOAA C 3aMKHYTOM MO MOJIOXKEHHIO
0o0paTHOW CBSI3bI0, TONYYEHHE XapaKTEPHCTUK TEPEXOTHBIX IPOIECCOB U BEIWYHH KPUTHYECKOTO
CTaTUYECKOTO KOA((UIMEHTA YCHIICHHS THAPOCUCTEMBI TIPH PA3IMYHBIX 3HAYCHUAX HATPYy3KH.

Boinosnus padory, Bol Oynere:

ymembp:

- CHUMATh XapaKTePUCTUKU MEPEXOAHBIX MPOILIECCOB MPUBOA;

- HaXOJWTh BEIIMYMHY KPUTHUECKOTO CTATUIECKOTO KO (DUIIMEHTA YCHIICHHSI THAPOCUCTEMBI,

MarepuajibHoe ofecniedeHHe: METOIUYECKUE YKa3aHUSI.

Oo6opynoBanme: 11K, xommiekt yuyebHOro obopyaoBanus "I 'maponpuBoJ, T'HIpOaBTOMATHKA U
aBTOMATHU3AIUS TEXHOJOTHYECKUX MPOIIECCOB".

3aganue: YCTaHOBHUTH THAPOIMIMHIP B TIOJIOXKEHUE, 33/1aBa€MOE TIPOTPAMMHO C TIEPCOHATLHOTO
KOMTIBIOTEPA.
IHopsiaiok BbINOJIHEHHS PA0OTHI:

1. CoOparp  ruapocxemMy, TIOKazaHHYr0 Ha puc. 1. CHATP  MaccoByKd  Harpysky
C TUJIPOLMIIMHIPA.

2. CoOpatb nekTpocxeMy, ToKa3aHHYIO Ha puc. 2.

3. BxurounTh nUTaHNE CUCTEMBI YIIPaBJICHUSI CTEH/A.

4. Jnia 6roka yrpasienust cepBokiananoB bY-CK:

- Tymb6nep 3ampbikanust OC nepeBecTH B MOJOKEHUE PA30MKHYTA.

- YcranoBuTth 3HaueHue UcM paBHBIM, HYI0, Komr paBHOM 1.
5. Jlist 6oka coopa ganHbIx bBKY:

- TymOnep oO6paTHO# CBSI3M MEPEBECTH B TOJIOKCHUE «BKII.

- Ilepekitodarenib BHEIIHETO YIPaBICHHS YCTAaHOBUTH B mojiokeHue «I1K».

- BBIKpYTUTh TMOTEHIIMOMETPHI CMEIIEHUS 3HAUeHUs JaT4yhKa TIOJOXKEHUS U KOIPPHUIMEHTOB

YCHUJICHUSI IPOTUB YaCOBOM CTPEJIKH.

6. Ha IIK 3anyctuth mnporpammy «CI'Y wusmepeHusi». 3anarh CTYNEHUYATbld BXOJHOW CHUTHAI
aMIUIMTYJI0M paBHOU 2,5B. 3amarh BBIBOJ HAa AKpaH MEPEMEIICHUS IITOKA TUAPOLMIMHAPA, TOJOCTHbBIC
JTABJICHUS, BXOJIHOM CHUTHAJIa HA YCUJIUTEIIb.

7. BxirounTs nutanue Hacoca.

8. 3amycTuth paboTy IporpaMMbl

9. 3anucaTh pe3yabTaThl SKCIEPUMEHTOB

10.  VYBenuuuTh cTaTUYECKHIl KOA(PPHUIIMEHT YCHIIEHUS CHUCTEMBI, Bpallas MOTEHIMOMETp Ha OJoke
BKY no gacoBoii ctpenke Ha Ba 00opoTa.

11.  TloBroputs mn. 8-10 10 TOMHOrO 3aKpyuyMBaHHsS TOTEHIMOMETpPa WM BO3HUKHOBEHUS
HEYCTOMYHUBOCTU CUCTEMBI.

12. Tlo monyyeHHBIM TpaduKaM ONpPEAECTUTh BHUA MPOTEKAIOIIET0O B CHCTEME Ipolecca

(amepuoauueckuif, KoJieOaTeNbHBIM YCTOWYMBBIN, KosebaTenabHbIl HeycTOW4YHMBBINA). OnpenenuTtsb
KPUTHYECKHH cTaTHuecKuil koapduumeHT ycuiieHus (KodpPUIUEHT IpU KOTOPOM THAPOCUCTEMA TepseT

YCTOWYHBOCTB).

13. IToBTOPHUTBH OMBITEI C MAKCUMAIbHOM MacCOBOM HAarpy3Koil.

14.  MOBTOPUTH OMBITHI ISl pa3IMYHBIX HacTpoek 3HaueHus: Ko, ConoctaBuTh pe3ynbTaThl.

15.  IloBTOpUTH OMBITHl I PA3IUYHBIX 3HAUYEHUH KOA(QQHUIMEHTOB YCHUJIEHHS OOpaTHOW CBS3U.

ComnocTaBuTh PE3YJIbTATHI.



Pucynok 2 — Cxema coetuHEHUS JECKTPUICCKUX OJIOKOB yIPaBIICHHUS

dopma npeacTraBiieHus pe3yJbTara:
Otuer oopMIICHHBIH B TETpaau i MPAKTUYECKUX paboT

Kpurepun oueHku:

OTinyHO — paboTa BBIMOJIHEHA BEPHO B MOJHOM O0OBbEMeE, Ha 3alUTE OMHCAH MPUHIUN PadOTHI
BEPHO

Xopouio — ecTh OIMOKY, Ha 3aIUTE OMUCAH MPUHIUI pabOThI BEPHO

Y I0BIETBOPUTENHHO — €CTh OLUTUOKH, Ha 3alIUTe OMUCAH MPUHIUI paOOThl HEBEPHO

HeynoBnerBoputensHo — paboTa BHINIOJHEHA HE B TIOJTHOM 00beMe
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