IHpunoscenue 1.5.1 x OIIOII-II no cneyuanvHocmu
15.02.03 Texnuueckan IKCnayamayus 2UOpasIudecKux
Mawiun, 2UOPONPUCOO0E U ZUOPONHEEMOACH OMAMUKU

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKACHUE
BbICLIEr0 00pa30BaHuUs
«MarHuTOropcKmii rocy 1apCTBEHHbBIN TEXHUYECKUN YHUBEPCUTET
um. .. Hocosa»
MHoronpouIbHBINA KOJUIEHK

METOIUYECKHUE YKA3ZAHMS
JJISA TIPAKTUYECKUX 3AHATHU
MEXINCIUIIIMHAPHOI'O KYPCA

M/IK.05.01 ITponopunoHaJbLHOE U CEPBOYNPABJIEHHE THAPONPUBOIAMHU

A 00Y4aIOLIUXCS CTIeNHAJBLHOCTH
15.02.03 Texunueckas IKCIJIyaTalUsl THAPABIMYECKUX MAILIMH, THAPONIPUBO/IOB U
THAPOIIHEBMOABTOMATHKH

MarnuToropck, 2024



OJOBPEHO

[IpenMeTHO-IIMKIIOBOM KOMUCCHEHN Metognueckoi komuccrern MnK
«MexaHnueckoro, ruApaBIMIECKOro
000pyIOBaHUS U aBTOMATH3AITI [Tpotokon Ne 301 «21»deppans 2024r.

[Ipencenarens O.B. KopoBuenko
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PaspaboTrumk:
npenojaBaTesib 00pa3oBaTeILHO-IPOU3BOICTBEHHOTO eHTpa (kinactepa) M.O. Ilanuies
MuoronpodunsHoro kowiemka GI'BOY BO «MI'TY um. I'.1. HocoBay»

Meroandeckue yka3zaHus MO BBITOJHEHHUIO MPAKTHYECKUX padoT pa3paboTaHbl HA OCHOBE paboueit
nporpaMMbl  podeccuoHanbHoro monaynas I[IM.05 Texnudeckas skcmiyaranus W OOCITY)KHBaHHE
TEXHOJIOTUYCCKOI' 0 060py)1013aH1/I${, OCHaHIéHHOFO THApaBINYCCKUMU KOMITIOHCHTAMU C
MIPOIMOPIIMOHAIIBHBIM U CEPBOYIIPABICHUEM.

ConmepxaHne MPaKTHYECKUX PadOT OPHEHTUPOBAHO HA TTOJTOTOBKY OOYYArOIIMXCS K OCBOCHHIO BHIA
nesTenbHOCTH «TexHuueckass SKCIUTyaTaluds © OOCTYXMBaHHE TEXHOJOTHMYECKOTO O000pYHAOBaHUS,
OCHaI_HéHHOFO TUAPABINYCCKMUMHU KOMIIOHCHTAMH C IIPOINOPHUOHAJIBHBIM H CCPBOYIIPABICHUCM
MpOrpaMMbI  TTOJITOTOBKU  CHEIUAINCTOB CpeaHero 3BeHa mo croeruanbHocTd 15.02.03 Texuuyeckas
OKCIITyaTalusl TUAPABIMYCCKHUX MalllWH, TUAPONPHUBOAOB W THAPOITHEBMOABTOMATUKHW W OBJIAJCHUIO
npoeccroHaTbHBIMU KOMITETECHIIHSIMH.
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1 BBEJAEHUE

BaxHylo yacTh TE€OpPETHYECKON M MPO(heCcCHOHATBFHONW MPAKTHUYECKOW MOATOTOBKU OOYYaroIIUXCs
COCTABJISIOT IPAKTUYECKHUE 3AHATHS.

CoctaB u coaepKaHME NPAKTUYECKUX 3aHATUN HallpaBlIeHbl Ha peanuzauuio denepanbHOro
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCUOHATBHOIO 00pa30BaHMSL.

Benymieidr  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (OpMUpOBaHHE
Ipo(eCCUOHANIBHBIX MPAKTUYECKUX YMEHUH (YMEHHH BBIOJIHATH ONpPE/EIECHHbIE JIEHCTBUS, ONepaluH,
HEOOXO/JMMBIE B TOCIEAYIOMEM B MPO(ECCHOHAIBLHOW NEATENbHOCTH) MM y4eOHBIX NPAKTUYECKUX
YMEHUH, HeOOXOUMBIX B MOCJIEAYIOUIEH yueOHOM NesTeIbHOCTH.

B cootBerctBUM ¢ paboueil mporpammoii mpodeccruonansnoro moxyns «IIM.05 Texunuueckas
SKCIUTyaTalusi U OOCIy)KMBaHUE TEXHOJIOTMYECKOI0 O0OPYAOBaHMS, OCHAIIEHHOIO I'MIPABINYECKUMHU
KOMIIOHEHTaMHU C  [PONOPLUMOHAIBHBIM U  CEPBOYIPABIECHUEM» IPEIyCMOTPEHO IPOBEICHUE
IIPAKTUYECKUX 3aHATUH.

B pe3ynbrarte ux BbIIOIHEHUS, 00y4atOIUICS JOKEH:

ymemb:

Y 5.1.01 wuwuraTh NOPUHIMIMAIBHBIE TUIPABIMYECKHME U IHEBMATUYECKUE CXEMBI C
IIPONOPLUOHAIIBHBIM U CEPBOYINPABICHUEM U UX JIEKTPUUECKUE CXEMBI YIIPABIICHUS;

Y 5.1.02 BbINOMHATP MOHT@X CHCTEM THAPO- W IHEBMOIPHUBOJIOB C MPONOPLUHOHAIBHBIM U
CEpPBOYIPABIICHUEM;

VY 5.1.03 BbINONHATH HACTPOMKY, PETYJIUPOBKY M IYCK CHUCTEM THIPO- M IHEBMOIIPUBOIOB C
IIPONOPLIMOHAIIBHBIM U CEPBOYIPABICHUEM, CHUMATh XapaKTEPUCTHKY;

VY 5.1.04 npoBOAUTH TEXHUYECKOE OOCITY)KUBAHUE THIPO- M MTHEBMOIIPUBO/IOB C MPOIIOPIHMOHATHEHBIM H
CEpPBOYIPABIICHUEM;

V¥ 5.1.05 obHapy)1BaTh HEUCIIPABHOCTHU, YCTPAHATh UX U IPUYHHBI UX BI3bIBIOIHE.

ConepxaHue NPaKTUYECKUX 3aHATHH OPUEHTHPOBAHO HA IOJATOTOBKY OOYYaroIIMXCsl K OCBOECHMIO
po(hecCHOHaTLHOTO MOJTYJIS MPOrPaMMbl MOATOTOBKU CIELUAIMCTOB CPETHErO 3BEHA 10 CIELUAIBHOCTU U
OBJIAZICHUIO NPOheccuonaIbHbIMU KOMNEMEHUUAMU:

IIK 5.1. Opranu3oBbIBaTh U BBINOJHITh TEXHUYECKYIO SKCILTyaTallMI0 U 00CITy>KMBaHUE THIIPO- U
ITHEBMOIIPHUBOIOB € IPONOPLHUOHAIBLHBIM U CEPBOYNPABICHUEM.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01. BribupaTs criocoObl pemieHus 3aaa4 npohecCHOHaIbHON 1eATEIbHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOUCKA, aHAIN3a U MHTEPIIpEeTallMi HH(pOpMaIuu 1
MH(}OPMALIMOHHBIE TEXHOJIOTUH JIs1 BHIIOJHEHUS 3a/1a4 NPOPECCUOHATBHON AESITETbHOCTH.

OK 09. ITonp3oBaTbes MpodeccnoHaIbHON TOKYMEHTaluel Ha TOCY1apCTBEHHOM U MHOCTPaHHOM
SI3bIKaXx.

BeinmonHenne oOyyarommxcsi MpakTHUYECKHX paboT mo mpodeccruoHambHOMYy Moayio «IIM.0S
TexHnueckass SKcIulyatalds W OOCIYy)XKMBaHME TEXHOJIOTMYECKOro OOOpylOBaHUS, OCHAIIEHHOTO
TUIPaBIMYECKUMH KOMIIOHEHTaMU C MPONOPLIMOHAIBHBIM M CEPBOYIIPABICHUEM) HAIPABIECHO Ha!

- popmuposanue ymeHu NPUMeEHAMb NOJYYEeHHble 3HAHUSA HA NPAKMUKe, peanusayuio eOuHcmaed
UHMENNIEKMY ANbHOU U NPAKMUYECKOU 0esimenbHOCIU,

- ¢opmuposanue u pazeumue ymenuil: HabIOOAMyb, CPAGHUBAMb, CONOCMABIAMb, AHATUIUPOBAMD,
oenamo 6b1600bl U 000OWEHUs, CAMOCHOSAMENbHO 6eCMmU UCCIe006AaHUsA, NONIb308AMbCSA PA3TUYHBIMU
npuemamu usmeperutl, OopmIms pe3ynbmamol 6 gude madauy, cxem, cpapuros;

IIpakTHyeckue 3aHATUS TPOBOJITCS B paMKax COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHHS
JMIAKTUYECKUX €IMHUILL, KOTOpble 00eCTIeUBAal0T HAIMYUE 3HAHUH, HEOOXOAMMBIX IS €€ BBITOTHEHHSL.



2METOIUYECKHUE YKA3AHUSA

Tema T 1.1 IIponopuuoHanbHOe ynpasJjieHue THAPONPUBOAAMHU

IIpakTuyeckoe 3ansaTue Ne 1
I'uaponpuBoabI € 3JIeKTPUYECKHUM NPONOPUMOHAIBLHBIM YIIPpaBJIeHUEM

Heab: OnpeneauTs OTINYUSA B pabOTe THAPABINYECKON CXEMBI C IUCKPETHBIM U JIEKTPHYECKUM
MIPOMOPIIMOHAIILHBIM YIIPABICHUEM.

Boinosinus padorty, Bel Oynere:

ymemps: OTIN4aTh paboTy MIPUBOJA C JUCKPETHBIM U MPONOPLHOHAIBHBIM YIIPABICHUEM.

MarepuanbHoe obecniedeHHe: METOIUYECKUE YKa3aHUSI.

OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[WapompuBoa, THIPOABTOMATHKA W
aBTOMATHU3ALMsI TEXHOJOTMYECKHUX MPOIECCOB".

3ananue:

N3yunth otnmyue paboThl MPONOPLUUOHAIBHOTO MPHUBOJA OT AuUcKpeTHoro. CobpaTh cXeMbl Ha
CTEH]IE.

KpaTkue TeopeTnyeckue cBeIeHUs:

CoBpeMCHHBIE JIICKTPOTUIAPABINYCCKUEC TIPUBOABI - U3JSIHS BBICOKUX TexHoJOTUd. OHU
COYETAIOT B ceOe CUIIOBBIC U AMHAMHUYECKHE CBOWMCTBA TUIPOIPHUBOJIOB C IOCTOSHHO PACHIUPSIOMIUMUCS
BO3MOXXHOCTSIMH MHKPORJIEKTPOHUKH. VHTEHCHBHO BHEAPSIOTCS THUAPOANIAPATHI C AJICKTPHUSCKUM
MPOIMOPLIMOHANIBHBIM  YIIPABICHUEM, TO3BOJISIONIME OCYIIECTBIATh AUCTAaHLIMOHHOE OeccTylnmeH4aToe
PETYJIMPOBAHKUE OCHOBHBIX ITAPAMETPOB TIOTOKA paboUeH )KUIKOCTH: pacXoja U JaBJICHHUS.

s cpaBHEHUS MPOMOPLUOHAIBHOTO U JUCKPETHOTO yIpaBieHHs (paboTarolero mo mpuHIUImy
«OTKPBIT—3aKPBIT») PACCMOTPUM JIBE CXEMBI JJIEKTPOTHUIAPABINYCCKUX MPHUBOJOB, PAOOTAMOIINUX I10
IUKITY: OBICTPBIN TOJIBOA — pabodast mogada — OBICTPHIN 0TBOX (puc. 1).

10 S1

Pucynok 1 - ['uaponpuBoabl ¢ TUCKPETHBIM (2) ¥ MPOTOPIHOHATBHBIM (0) TEKTPHUESCKUM
yIpaBiIeHUEM

B obeux cxemax peBepcMpoOBaHHE IBIKEHUS TuapomrumHiapa 1.0 ocymiecTBiseTcs mojadei
YIOPABISIIOUIUX 3JIEKTPUUECKUX CUTHAJIOB Ha 3JIeKTpoMarHuThl Y 1 u Y2 pacnipeaenurens 1.1; nepexon Ha
pabouyio mogady (MOHMIKEHHYIO CKOPOCTHh BBIJIBIDKCHHS) OCYIIECTBISECTCS MO CUTHAIY OT IyTEBOTO
BEIKITIOYaTens S1.

[uaponpuBOa C ANEKTPUUYECKUM JUCKPETHBIM yrpaBiieHueMm (puc. 1, a). BeiaBmwkeHnue mroka
ruapoumauHapa 1.0 ocymiecTBisercss Opu Mojade HampsbDKeHWss Ha anekrtpomarHut Y 1. Irtok
BBIJIBUTAETCS C MAaKCUMAJIbHOM CKOPOCThIO, TaK KAaK CJIMB W3 IITOKOBOM TOJIOCTH LMJIMHAPA
OCYIIIECTBIISIETCSl Uepe3 HOPMAIbHO OTKPBITHIA 2/2-pacmpenenutens 1.02. Ilpu nocTHKEHUM IITOKOM



IyTeBOro BhIKiItoyaress S1, mpoucxoaut nepexinoueHue pacupenenutens 1.02 u paboyast )XUIKOCTh U3
ruApornHApa 1.0 HauMHAST MOCTYNATh Ha CIIMB Yepe3 APOCCENb ¢ 00paTHBHIM KitarmanoM 1.04, ckopocTh
BBIXOJHOI'O 3BEHA CHUXKAETCS — BBINOJIHIETCS paboudas nmojaaya. Bo3Bpar mIToka T'MIpOLMIIMHIpA B
HCXOJHYIO TO3UIIHUI0 OCYLIECTBIISIETCS C BBICOKOM CKOpPOCTBIO NpH I0Jaye CHTHajlda YIpaBlIEHUS Ha
anexktpomaruut Y?2. [lepexmtouenue pacnpeaenureneit 1.1 u 1.02 conpoBoxiaercs pe3kuM U3MEHEHUEM
NaBJICHUS B TMOJOCTAX ruapoumauHapa 1.0, BCIeACTBHE 4Yero MOPIIEHb JBUXKETCS C PE3KUMHU
YCKOPEHUSIMU.

JlucTaHMOHHOE peryInpoBaHUe AABJICHUS B IPUBO/IE OCYIIECTBUTH HEBO3MOXKHO.

['maponpuBox € DIEKTPUYECKHM  MPONOPLUMOHANBHBIMH  ympasieHuem (puc. 1, 0).
l'unpopacnpenenurenb ¢ AIEKTPUYECKUM MPONOPIHOHAIBHBIM yIipaBieHueM 1.1 u3MeHseT He TOJIbKO
HampaBJICHUE, HO M PACXOJ MPOXOIsmIeii uyepe3 Hero pabodell >KUAKOCTU. OTH (YHKIHMOHAJIHHBIE
BO3MOXXHOCTH arnapara 00ecrneunBaroT IJIaBHOE U3MEHEHUE CKOPOCTeH ABMKeHUs ruapounnauHapa 1.0,
YTO MO3BOJISIET YIIPOCTUTH TUAPABIMYECKYIO CXEMYy IPUBOJA, UCKIIOUUB U3 Hee 2/2-pacnpenenuTenb U
Jpoccellb ¢ 0OpaTHBIM KJIalTaHOM.

[Ipy mojaue MaKCMMaJbHOTO IO YPOBHIO YIIPABJISIOUIET0 CHUTHaja Ha HPONOPLUOHAIBHBIN
ANEKTPOMarHuT Y1 CKOPOCTh BBIABIIKEHUS IITOKAa MakcHManbHa. [Ipu JOCTHKEHUH IITOKOM ITyTEBOTO
BbIKIIOYarenss S1 ypoBeHb cHUTHaJla Ha IPONOPLUOHAIBHBIN 3eKTpoMarHuT Y1 CHMKaercs, 4To
COIMPOBOXAAETCS YMEHBIIEHHEM CKOPOCTH BBIABM)KEHMSI IITOKA. BBICTpBIM BO3BpAaT BBIXOJHOTO 3BEHA
OCYILECTBISIETCS IMpU MOJa4€ MAKCHUMaJbHOTO [0 YPOBHIO  YIPAaBISIOLIEr0 CHUTHajga Ha
MPOMOPLIMOHANIBHBIN SJEKTPOMAaruur Y 2.

[lepenuBHOI KjamaH C NPONOPLUOHAIBHBIM 3JIEKTpUUYECKUM yrpasieHuemM (.2 mo3BOJSET
JUCTAaHIIMOHHO YIPABIIATH JaBlIEHUEM B TNpuBoje. Hampumep, mpu IBIKEHUU THApOLMIUHApA Oe3
Harpy3K JaBIICHHE MOXET OBbITh MOHW)KEHHBIM, a MPH NEepexoae Ha pabodylo OmIepaiyio JaBliCHHE
MOBBIIIACTCS 10 TPEOYEMOro 3HaUYCHUSI.

Takum 00pa3oM, MPOMOPIHOHAIBEHOE JIEKTPUYECKOE YIPABICHUE MMapaMeTpaMu THAPOIPHUBOIA
MO3BOJISIET ONTUMU3UPOBATH TUIPOCUCTEMBI IO KPUTEPHUSIM DHEPreTHUYECKUX TMOTePh M KadecTBa
[IEPEXO/IHBIX  IPOLIECCOB,  OCYLIECTBISITH ~ MHUKPOIPOLECCOPHOE W aJalTUBHOE  YyIpaBJICHHE
UJIpOGUIIMPOBAHHBIMU YCTaHOBKaMHU. [Ipu 3TOM CyIIECTBEHHO yNydIIarOTCs KOMIIOHOBOYHBIE peIlIeHUs
3a CYET COKpallleHUs! KOJIMYEeCTBa rupoanmnapaToB, TpyOOIpOBOIOB U COEIUHEHUH.

ITopsinok BbINOJIHEHHS PadOTHI:

1. N3yuuts paboTy mpornopuroHaibHO# paboTsl mpuBoja. CoOparh cxemy.

2. 3apucoBaTh XapaKTEPUCTHUKU pabOThl NPUBOJOB, 3aMUCaTh CXEMYy ITOTOKOB KaxJo0i
THJIPOCHCTEMBI.

3. [Ipoananu3upoBaTh pa3HUIy pabOT MPHUBOAA C JUCKPETHBIM U IMPONOPLUOHAIBHBIM

yhpaBiieHHueM. 3anucarh NPEeUMYIIECTBA CXEMBI C IPONOPIUOHATILHBIM ITPUBOIOM.

®opma npeacTaBiaeHus pe3yJabTara:

OTueT odopMIIEHHBIN B TETPaIH Ul IPAKTUYECKUX pabOT

Kpurtepun onenkmn:

OTnnyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3alllUTe OMUCAH MPUHLHUI pabOThI
BEPHO, XOPOIIO — €CTh HC3HAYNTCIIbHBIC OIIIMOKHU B OIMHMCAHUH IMpuHOUIIa pa6OTBI; YAOBJICTBOPUTCIBHO —
Ha 3alIMTC OIMMCAaH MPUHIHUIT pa6OTBI C OHII/I6KaMI/I; HEYOOBJICTBOPUTECIIBHO — pa60Ta BBIITOJIHEHA HE B
MIOJTHOM O00beMe.



IIpakTnueckoe 3ansaTne Ne 2
IIponopuuoHaIbHBIE 3JIEKTPOMATHUTBI € YIIPABJIEHHEM IO CHJIE U N0 M0JI0KEHUI0

Heab: Hay4yuTHCS BRIOUPATH MPONOPLUOHAIBHBIE 3JIEKTPOMArHUThI

Bbinosinus padory, Bel Oyaere:

YMemp. HAXOIUTh DPA3IUUYME MEXKAY HJIEKTPOMAarHUTAMH C YIPABICHHEM IO CWJIE U IO
II0JIOXKEHUIO.

MarepuanbHoe o0ecniedeHue: METOTUIYECKHE YKA3aHHUS.

O0opynoBanmue: KOMIUICKT YydeOHOTO oOopymoBanus "[mapompuBon, THUApPOABTOMATHKA U
aBTOMATH3ALIMs TEXHOJIOTHYECKUX MPOIECCOB".

3amanmue:

1. U3yunth npuHIMI pabOThI AJIEKTPOMArHUTOB C YIIPABICHUEM I10 CHUJIE.

2. N3yunTth npuHIMI pabOThl AJIEKTPOMArHUTOB C YIIPABICHUEM 110 ITOJO0XKEHUIO.

KpaTkue TeopeTuyeckue cBeieHUsI:

KOHCTpYKTUBHBIMU ~ DJIEMEHTaMH, MNPUAAONIMMH  THAPABIMYECKUM  ammaparaMm  paHee
HE/IOCTYITHBIE CBOMCTBA, SIBISIFOTCS MPOMOPIHMOHAIBHBIE JJIEKTPOMArHUTHI, KOTOPBIE OCYIIECTBISIOT
(YHKIIHIO COTIPSDKEHUS 3JICKTPOHHOM CUCTEMBI YIIPABJICHUS M THJIPABINYECKOM YacTh MPUBOJIA.

[TponiopuroHaIbHBIE AIIEKTPOMATrHUTHI Pa3paOdOTaHbl HA OCHOBE 3JIEKTPOMArHUTOB MOCTOSHHOTO
TOKa, WCIOJB3YEMbIX JUISi JTUCKPETHOTO YHPABICHHUS THIPABIMYCCKUMH PACHPEICIUTEISIMU U
OTJIMYAIOTCSI OT HUX HaJW4YMEM B KOHCTPYKLUHU YyHpaBisiolero konyca (puc. 1, a, mo3. 2) u3
HEMarHUTHOTO MaTepualia, KOTOPBIA U3MEHsIET (OpMY JIMHUI MarHUTHOTO TIOJISL.

B 3aBuCHMOCTH OT BBHINOJHSAEMBIX (YHKIUN BBITYCKAIOT MPONOPIMOHAIBHBIE JIEKTPOMArHUTHI,
perynupyemsle 1o cuiie (puc. 1) u mo nonoxenuto (puc. 2).
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Pucynok 1 - [IponopuroHanbHbIN 3J1€EKTPOMarHuT, yIpaBsieMbli 1O cUJIe,
U €ro XapakTepUCTHKA

ONEKTpUYECKUH BXOIAHOW CHUTHAJ, HAlpUMEp, OT 3aJalOLIero MOTeHHHoMmeTpa 6, B BUAC
HaNpPsDKEHUS M0/1aeTCsl Ha 3JIEKTPOHHBIN YCUIIMTEND 8, Iie peol0pa3yeTcsi B COOTBETCTBUU CO 3HAUEHHUEM
HaIpPsDKEHUS B AJIEKTPUUYECKUI TOK Harpy3ku (Hampumep, 1 MB .1 MA). Dnexkrpuueckuil TOK, IpoTeKast
0 OOMOTKE KaTyHIKH 3, CO3/1aeT 3JIEKTPOMArHUTHOE I10JI€, KOTOPOE BBI3BIBAET MPOJIOJBHOE CMEILEHUE
(eppOMarHuTHOTO MOJBUKHOTO KOs 4 C CHIIOH, MPONMOPIMOHAIBHONW cuie Toka. Hamnune oOpatHOi
CBA3M IO TOKYy, 3HAu€HHWE KOTOPOrO CpPAaBHUBAETCS C 3aJaHHBIM BXOJHBIM CHUTHAJIOM B Y3J€
CYMMHpOBaHMs 7, obecrieunBaeT MOAJIEpKAHUE CWIIbI TOKA, a TaKUM O0pa3oM, W CHIJIbI, Pa3BUBAEMOM
sKopeM 4, Ha 3aJJaHHOM YpPOBHE JlaXKe IMPU U3MEHEHUHU BHEIIHETO0 CONPOTUBICHUS IKOPI0. OCOOEHHOCThIO
AJIEKTPOMAarHuTOB, PETYJINPYEMBIX 110 CHUJIE, SIBJIIETCS TO, YTO OHU Pa3BUBAIOT IMIOCTOSIHHOE 110 BEINYMHE
yCUIIMe, MPONOPIMOHAIBHOE NOJaHHOMY YIIPaBJIAIOIEMY CUTHAILY, BO BCEM JMANa30He X0Aa AKops (puc.
1, 6). Bo3Bpar sxopst 4 B UCXOAHOE COCTOSIHUE MPU CHATUH YIPABISIOLIETO CUTHAJA OCYILECTBIISETCS
npyxuHoi 5. TlockoabKy HmpOmopLUOHATBbHBIE AJIEKTPOMArHuThl paboTarOT B Macie, B KOHCTPYKIIHMH
npeaycMoTpeHa npoOka 1 i yaaneHus Bo3ryxa.
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Pucynok 2 - Ilpunuun neicTBysi NpONOPHHOHAIBHOIO MarHuTa, YIpaBliieMoro o Cuiie

B ruzapoannaparax ¢ HNpONOPUMOHAIBHBIM JJIEKTPUUECKUM YIPABICHHEM CHJIA, pa3BUBaEeMast
3JIGKTPOMArHUTOM, YPaBHOBEIIMBACTCS CHUJIOW MpYXWUHBI, Harpyxaromei 3PD. Paboueit Toukoit
ryuapoanmapara SBISETCA TOYKAa IIEPECEYCHUs] XapaKTEPUCTUK MPONOPLUUOHAIBHOTO MAarHuTa u
Harpyskarolei npyxuHsl (puc. 2).

HanoxxeHue TMHEMHONW XapaKTEPUCTUKH MPYKUHBI THIPOAIIapaTa Ha XapaKTepUCTUKY MarHuTa
[IOKa3bIBAET, YTO BEJIMYMHA CMEUICHMs MOANPYKMHEHHOTO SKOps (BEIMYMHA CXAaTWUsl Harpy)Karolieu
MIPYKUHBI) MPOMOPIIMOHATBHA TOKY, TPOTEKAIOIIEMY Yepe3 KaTYyIIKYy SJIeKTPOMArHuTa.

Ha craOunpHOCTh XapaKTEpUCTHK THJpoamnmnapara ¢ [IpONOPLIUOHAIbHBIM YIIPaBICHUEM
OKa3bIBAIOT OTPUIATEIBHOE BIHMSHHE TUAPOJUHAMUYECKHE CHJIbI, BO3HUKAIOUIME TP OOTEKaHUH
3allOPHO-PETYJIUPYIOIIEr0 3JIEMEHTa, a TakK€ CHJIbl TPEHHS MEXAY IOJABUKHBIMU 3JIE€MEHTaMU
KOHCTpYyKuuu. I[IposiBinenne 3Tux (akToOpoB MOXKET CTaTh MPUYMHOW TUIOXOW MOBTOPSIEMOCTH B padoTe
ryjpoanmapara, T.e. NPUBOJUTH K TOMY, YTO IPU HEOJHOKPATHOM IMOAAaY€ OJMHAKOBBIX IO YPOBHIO
CUTHAJIOB YIpaBJICHMs, TIOJOKEHUE SKOpPS MAarHura, a, CJIEeJ0BaTelbHO, U  PErylIUpyeMbli
THPOAIapaToM I[apaMmeTp, MOKET OKa3blBaThCsA pas3auuHbIM. Takum o0pa3oMm, MOJAepKaHHE
TpeOyeMBIX TapamMeTpoOB Ha 3aJaHHOM YpPOBHE ONPEACNSAETCS TOYHOCTHIO TO3MIMOHUPOBAHHS SIKOPS
JIEKTPOMAarHuTa. 3HAYUTEIbHOE YIYYIIEHWE TOYHOCTU MO3MIIMOHUPOBAHUS SIKOPS MOYKHO IIOJIYYHTb,
€CJIM YNpaBJICHHE MAarHUTOM OCYIIECTBISATH HE C OOpaTHOW CBSA3BIO IO TOKY, KaK 3TO pEaJl30BaHO B
MarHuTax ¢ peryJupoBaHHEM [0 CHJIe, @ C OOpaTHOM CBS3bI0 IO MOJOXEHHIO SKOps, KaK 3TO
BBITIOJTHSIETCS] B TIPOTIOPITHOHAIBHBIX MAarHUTAX C YIPaBJIEHUEM I10 TIOJIOKEHHIO (pHC. 3, a).

Sxopb MarHuTa 3 yACpKUBAETCS B MO3ULIMH ONPEACIIAEMON BEIMYMHONW TOKA MPOTEKAIOLIETO 10
KaTyIIKe, HE3aBUCUMO OT MPOTHBOJCUCTBYIONIEH CUJIBI (B paboueM Auana3oHe 3HAYEHUN) OCPEICTBOM
3aMKHYTOTO KOHTypa perynupoBaHus. CurHaa oOpaTHOH CBSI3M T'eHEPUPYETCS aHaJOTOBBIM
WHIYKTUBHBIM JJaTYUKOM I0JIOKEeHUs 1. BenmuunHa BHIXOJHOTO CUTHANA JaTYMKA 3aBUCUT OT MOJIOKEHUS
KECTKO CBA3aHHOIO C IKOPEM 3 CEpACUHUKA 2.

Ha xapaktepuctuke MarHuTa, NMpUBEIEHHON Ha puc. 3, 0, och «XOI SIKOps» BBINOJHEHA B
OTPULIATEIbHOM JIMala30He 3HAYEHUH IO MPHYUHE TOro, YTO B CBOOOJHOM COCTOSIHUM SKOPb IOA
NENUCTBUEM TPYKMHBI 4 HAXOIUTCSA B BBIABUHYTOM mo3uiuu (xon sikops paBeH 0). Ilpu ycraHoBke
MarHuTa Ha TApoanmapar 1noj JIeHCTBUEM CONPIraeMOn AeTalld — MPYKUHBI WA 30JI0THUKA — SIKOPb
MPUHYAUTEIBHO CIBUTAETCS BHYTPh KaTYLIKH, T.e. B 00JIaCTh OTpHIATENbHBIX 3HaueHuUM xoxaa. Ilpu
nojayve yYHpaBJISIIOLIErO S3JEKTPUYECKOrO CHUTHAla Ha KaTyIIKy SKOPb HAYMHAET BBIABUTATHCSH, T.€.
npuOmKaThes K nmo3uuu 0.



Pucynok 3 - [IponopuroHanbHbIi MarHuT C YIpaBJIE€HUEM I10 TIOJI0KEHUIO

XapaKTepI/ICTI/IKa PEryainpyeMoro I10 IIOJOXKCHHUIO Maruvmra HE HMECT JIMHEHHBIX Y4aCTKOB,
XAapaKTCPHbIX JIsI MArHuToB, PCryJIupyCeMbIX IO CHJIC, UYTO CBHUIACTCIBCTBYCT O 3aBUCHUMOCTU
Pa3BUBACMOT'O MAariHuTOM YCUJIUS OT ITOJIOKCHUA AKOPA.
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Pucynok 4 - CxeMbl KOHCTPYKTUBHOI'O MCIIOJIHEHUS THpOANnapaToB
C IIPONOPLMOHAIIBHBIM YIIPABICHUEM

['mapoanmnapatsl ¢ NPONOPLUUOHAIBHBIM YIIPABIEHUEM BBIIOJIHAIOT 0 CIEAYIOIIUM JABYM CXEMaM:
e B KJaNaHax JaBJ€HMS —  HarpyXxarollyl0 HpYKHHY paclojiaraloT  Mexnay

IPONOPIMOHATIBHBIM MarHuTOM U 3PD (puc. 4, a);

e B TUIpOpacNpeAeuTeNIX — 30J0THUK PacIoaraloT MEXIy HarpyKarouei npyxuHol u

MPONOPLMOHATIBHBIM MarHUTOM (puc. 4, 0).

Takoe KOHCTPYKTMBHOE HCIOJHEHHUE IO3BOJISIET OCYIIECTBISATH MPOMOPLHOHATBHOE BXOAHOMY
NEKTPUYECKOMY CUTHAITy CMEILIEHUE 30JI0THUKA B PACIPEIEIUTENAX U C)KATHE HAIPYKAIOIIEH MTPYKUHBI
B KJanaHax jAasiieHus. [Ipu 3tom pacrpenenuTenu mpruoOpeTaroT BO3MOXHOCTh HE TOJBKO HAIPaBIsATh
MIOTOKH paboyeit )KUIKOCTH, HO U U3MEHSTh €€ PacXo/l.

ITopsinok BbINOJIHEHHUS PadOTHI:

1. M3yuuTh NpUHLIUI paOOTHI JIEKTPOMATHUTOB C YIIPABJIEHUEM [0 CUJIE U T10 MOJIOKEHUIO.
2. CopmynupoBaTh X JOCTOMHCTBA U HEOCTATKH.

®opma npeacraBiaeHus pe3yJabTara:

OTtuer opopMIICHHBIH B TeTpaau JJi MPaKTHYECKUX paboT

Kpurepum ouenku:

OtnuyHO — paboTa BBIOJHEHA BEPHO B MOJHOM 00BbEME, Ha 3alIUTE OMMCAH MPHUHLUUI PaOOTHI
BEPHO, XOPOIIIO — €CTh HE3HAUUTENIbHBIE OLIMOKH B OMMCAHUU MPUHIIMIIA PAOOTHI; YI0BIETBOPUTEIHHO —
Ha 3alUTe ONMUCAH HPUHIMI PabOThl C OMIMOKAMU; HEYAOBJIETBOPUTENHFHO — paboTa BBHIOJIHEHA HE B
IIOJTHOM O00BbeMe.



IIpakTnueckoe 3ansaTne Ne 3
Iopsaox ¢popMupoBaHUS BXOAHBIX CHTHAJIOB H 3a/1aHUE YCTAHOBOK

Henn: HAYYUTHCS BBIOMpATh JJIGKTPOHHBIC YCHIUTEIH U IOJIy4aTh pacxonHyro
XapaKTePUCTUKY THUJIPABIMYECKOTO PACHPENEIUTENS C MPOIOPILHOHATIBHBIM YIIPaBICHUEM
Bbinosinus padory, Bel Oyaere:
ymemb: BbIOUpaTbh 3IIEKTPOHHBIE YCWIUTENIM M I0JIy4aTh pacXxomHyr0 XapaKTEPUCTUKY
pacmpeeNnuTeNs ¢ MPOOPIHOHAIBHEIM YIIPABICHUEM.
MatepuanbHoe obecnedeHHe: METOIMICCKUE YKa3aHUSI.
OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[WapompuBoa, THIPOABTOMATHKA H
aBTOMATHU3ALIMs TEXHOJOTHYECKUX MPOIECCOB".
3aganue:
1. U3y4uTh TUTIBI 3JEKTPOHHBIX YCHIIUTEICH U OCOOEHHOCTH UX PabOTHI.
KpaTkue TeopeTnyeckue cBeIeHUS:
DJIEeKTPOHHbIE YCUJIUTEH

Jlns ynpaBieHus: IpONOPIMOHATIBLHBIM JIEKTPOMArHUTOM TpeOyeTcst JOCTaTOUHO MOITHBIN
anektpudeckuid curtain (20...40 Bt), KOTOpbIit HE MOXKET OBITh MOJIaH HEMOCPEICTBEHHO OT JIEKTPOHHOU
CUCTEMBI yrpaBieHus (BbixoaHas MoiHocTh MeHee 0,5 Bt). Conpsowcenue smux ycmpoticmes
0CYUecmenaemcs dAeKmpOHHbIMU VCUTUMENAMY, KOMOPble VCUIUBAION 8XOOHOU CUSHAT HO MOWHOCHU
00 8eUYUHbL, OOCMAMOYHOU 0I5l MO20, YMOoObL npusecmu 8 Qelicmaue NPONOPYUOHALbHbLLL

ANEKMPOMACHUM U YynpaeaAaemovle Um 3anOpHo-pesyiupyrouue 31emernnivl eudpoannapamoe.

[TpuMeHSIOT 1Ba TUIIA YCUIINTEIICH: aHano208ble U Kiouesble.

AHAJIOTOBBIE YCHIIUTENH, KOTOPBIE CTPOSATCS Ha 0a3e JMHEHHBIX ONEPAMOHHBIX YCHIINTENEH C
MOIIHBIM BBIXOJJOM HE HAlUIM IIMPOKOTO MPHUMEHEHUs sl YHOpaBICHHUS MPONOPLHOHATBHBIMU
anekTpomarautamu BBULy Huskoro KIIJ (mopsaka 50 %) v HEBBICOKOM Ha/IeKHOCTH.

B kiIroueBBIX YCWIIMTENSAX, SBISIOIIUXCS — WUPOMHO-UMAYILCHOIMU _Npeoopazosamensmu,
peanu3yeTcsi TMPUHIUI  wupomuo-umnyavcrot mooyuayuu (IIINM) BeixomHoro curnHana. OcCHOBHOE
noctouHctBo MM — Beicokuit KIIJ] (6omee 90 %) mOCTpOEHHBIX Ha €€ OCHOBE YCHIIHMTENEH
MOIITHOCTH, KOTOPBI JOCTHTAeTCs 3a CUeT WCIOJB30BAHWS MX B KIIOYEBOM peXHME (BKIIOYCHHE M
OTKJIFOUEHHUE TOKA B LIEMU yrpasieHus) (puc.l).
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Pucynok 1 - ®opma curnaua npu lIIUM



[Ipu IIIMM HempepbIBHBIA CHUTHAJ, MOJAaBaeMblii Ha BXOJA YCHIIUTENs, MpeoOpasyercss B
MMIYJbCHBIN CUTHAJ Ha ero Bbixoze. [Ipu sTtom ammiutyna, Hanpumep 24 B, u nepuon T reHepupyemMbix
YCUJIUTEJIEM HMMIIYJIbCOB OCTAIOTCSI MOCTOSHHBIMM, a IIMpHUHAa umnyiabca A T 3aBUCUT OT BEIMYMHBI
BXOJIHOTO CUTHAJIA.

[TockonbKy KaTymIKHd HPONOPIHMOHAIBHBIX 3JEKTPOMAarHUTOB O0JIAAAaI0T WHAYKTUBHOCTBIO, a
SAKOpb — WHEPLUEH, UMILYJIbCHl C BBIXOAA YCUJIMTENSA CIVIAKUBAIOTCA W INPU AOCTATOYHO BBICOKOU
gactore IIMM-curnana sSKOpb MOXXET BECTH ce0si KakK IpU YIPaBICHUH OOBIYHBIM aHAJIOTOBBIM
curHaioM. OpHako JUisl YIpPABJICHHA THMAPABIMYECKHMMH pPAaCHpPEACIIUTESIMU  BBIXOJHOW CHUTHAI
YCUJIUTEN IIOAAETCS C YacTOTOM, Ha KOTOPYHO SIKOpb IPONOPLHMOHAIBHOIO MAarHWTa YCIEBaeT
OTKJIMKATbCsl. DTO JeJIaeTcs Al TOTO, YTOOb! 30J0THHUK paclpelesInTelis, HaXOSIUics B KOHTAKTe C
SAKOPEM, OCYUILIUPOBa, T.€. KojaeOaycs B 3aJaHHON IMO3UIUH ¢ MAJIOW aMIUTUTYI0U U OOJIBIION 4aCTOTOM.
B TakoM CcOCTOSHMM MEXIYy 30J0THUKOM M KOPIIyCOM pAacCHpeNeIuTelsi HAaYMHAIOT JEHCTBOBATH CHUJIBI
TPEHUSI CKOJIbKEHMS, 3HAUUTEIBbHO MEHbIINE, YEeM CHJIbl TpPEHUs II0OKOS, 4YTO IOBBILIAET
qYBCTBUTEIBHOCTh PAcCIpeleIUTElNs K YIPABIIAIOLIMM CUTHAIAM U YJIydllaeT CTa0MJIbHOCTh €ro padoThI.

B HekoTOppIX MOAENAX KIIIOYEBBIX YCWIMTEIEM MPEelyCcMOTpPEHa BO3MOJKHOCTh BBOJA
JIOTIOJIHATEIBHON YaCTOThI M AMILIUTY/bl OCLHMIUISLMY, He3aBucuMo oT LIHM.

Jlns ynpaBineHus rupoannaparaMu ¢ OJHUM PONOPIHOHATbHBIM 3JIEKTPOMAarHUTOM MPUMEHSIOT
O0OHOKAHANbHblE YCWINTENN, Ha BXOJ KOTOPBIX CHTHAJ YIPABJIECHUS IOJACTCA B BUAE HANPKCHMS
IIOCTOSIHHOTO TOKa, 00blYHO B juanazoHe ot 0 mo 10 B. YmpaBienue ruapoanmapatamu C JABYMs
MarHuTaMM OCYILIECTBISICTCS 08VXKAHANbHbIMYU YCUIIUTENISAMHU, HA OJMH BXOJl KOTOPOTO MOJAECTCs CUTHAI
ynpasneHus B auanasone ot 0 1o -10 B, a va Bropoii ot 0 1o +10 B.

JUis onTHMH3alMU COBMECTHOM palOThl THUIPOANIapaToB M 3JIEKTPOHHBIX YCHIIUTENIEH B
MOCTETHUX MPEIyCMOTPEHAa BO3MOXKHOCTh HACTPOHMKM HEKOTOphIX mapamerpoB. [lis ymobcrBa
00CITy’)KUBaHHsI OpraHbl HACTPOMKHM OOBIYHO BBHIHOCST HA JIMLEBYIO NIaHEb YCUIUTENCH.

B kagectBe mpumepa Ha puc. 2 MOKa3aHbl JABYXKaHaJbHBIA YCHIUTENIb U €r0 HAacCTpauBaeMble
I1apaMeTpBl.
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PucyHnok 2 - /IByXKaHaJbHBIH YCHWINTEJIb H €r0 HACTPanBaeMble IapaMeTPhbI

BanancupoBouHblii TOk. BenenctBue HeM30€KHBIX TEXHOIOTMUECKUX MOTPETHOCTEH, BOSHUKAIOLINX B
IIPOLIECCE U3TOTOBIIEHUS PACIPENEIUTENEH, 30JIOTHUKM B HUX MOTYT 3aHHMATh HE CTPOIrO LIEHTPAIbHOE
II0JIOKEHWE TIPU OTCYTCTBHMM YIPABJISAIOUIMX CUTHAJIOB HA MPONOPLUOHAIBHBIX JJEKTPOMArHUTAaX. IJTO
OTKJIOHEHHE MOYKHO KOMIIEHCHPOBAaTh, MOJAB HA OJIMH W3 MAarHUTOB OaJlaHCUPOBOUHBIN TOK. DTy Mepy
KOMIICHCAIMH MOJIOKEHHS 30JI0THUKA OOBIYHO HA3bIBAIOT HACMPOUKOU cO8U2d.

IIpenBapurebHblii TOK. [I0CKONIBKY B pacnpeenuTesX ¢ IPONOpLUHUOHATbLHBIM YIIPaBI€HUEM O0OBIYHO
IIPUMEHAIOTCS  30JIOTHUKU  C _ NOJONCUMENbHbLIM __Nepekpbimuem, TO Ul  YCTPAHEHUsS  30HBI
HEYYBCTBUTEIBHOCTH Ha MarHWTHI MTOAAOT IIPEABAPUTENBHBIN TOK, NOJ JEHCTBHEM KOTOPOTO 30J0THHK
CMEIIaeTcss Ha BEJIMYMHY, OJM3KYI0 K 3HAUYEHHUIO MOJIOKUTEIBHOTO MEPEKPBITUS M YCTAHABIMBACTCS B
ITOJIOKEHNH, XapaKTEPHOM ISl 30JIOTHUKOB C HYJIEBBIM ITEPEKPBITHEM.

MakcumaiabHblii TOK. HacTpoiikoil JaHHOTO mapaMeTpa CoryiacyroT padoTy YCHIUTENsS C pa3iMyHbIMU
0 MOTPeOIIIEMOMY TOKY MPOMOPIMOHATBHBIMU JEKTPOMAarHUTaAMU. DTOT K€ JEKTPUUECKUN TapameTp
CIIY’KUT MEPOU OrpaHMYEHUs TMAPABIMYECKHUX IapaMEeTPOB TUAPOAIIAPaTOB IPU COXPAHEHHUH BCETO
JYana3oHa YINpaBSAIOMIMX CUTHaIoB. Hampumep, OrpaHWYMB MaKCHMMaJlbHBIA TOK 3HAYEHHWEM BJIBOE
MEHBIINUM JONYCTUMOIO, MPU M0Ja4€ MAaKCHUMAJIbHOIO YIPABIAIOWIEr0 CUTHAJIA HA NPONOPUHOHAIbHBIN




AJICKTPOMATHUT, 30JJOTHHUK PACHPCACIUTCIIA CMCCTUTCA HA BCIMYMHY BJIBOC MCHBLIIIYHO €TI0 ITOJIHOI'O
pabouero xoja.

P€3y.TIBTaTOM HpaBI/IJIBHBIX HaCTpOCK YCI/IJII/ITGJISI ABJIACTCA HOJ'IY‘-IGHI/IG HpaKTI/I‘-IeCKI/I HHG&HBHOﬁ
PacxXoaHOH XapaKTEPUCTUKH THAPABIMYCCKOTO PACHPEICIUTEIS C IMPOMOPIHUOHAIBHBIM YIIPABICHHEM

(puc. 3).

XapaxTopwCTuna XapaxrepmcTuka XapaxrepucTvea
younuTens PECHPeRENUTENR PACNPEAENWUTENA, YNDHMEMOID yoHIHTanem
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Pucynok 3 - Komnencanusi 30HbI He4yBCTBUTEJIbHOCTH pacnpeaejuTesieil ¢ MPonopuuoOHAJIbHbIM
ylpaBJjieHHeM

[ToMuMO yKa3aHHBIX BBIIIE HACTPOCK B YCHIUTEISAX MPEIyCMATPUBACTCS BO3MOXKHOCTH
HE3aBUCHMOI0 M3MCHCHHUS BPEMEHU HApacTaHWs M BPEMCHU YMEHBIIICHUS BBIXOJHOTO CHTHAJIA IIOCIE
[OJIaYN M CHATHUS CKAYKOOOPa3HOrO BXOITHOrO (TaK Ha3bIBaeMas HAcTpoiika pamin). Tak, Hampumep,
MUHHMAaJIbHOE BpeMsi CpabaThIBaHUS OJTHOKACKATHBIX THAPABINYECKUX PACIPEACIUTENCH B CPEIHEM
cocraBisieT 50 Mc, IpU 3TOM YIIPABJISIEMBIE HMH HUCIIOJHUTEIIBHBIE MEXaHU3MBI JIBUTAIOTCS C BHICOKHMH
YCKOPECHHUSIMH, YTO MOXKET CONPOBOXIATHCS CKAYKaMH JABJICHUS M HEPABHOMEPHBIM JBH)KCHUEM
BBIXOJIHBIX 3BEHBEB (puC. 4 a).
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Pucynok 4 - PerynupoBanue BpeMeHH cpadaTbIBaHUs THAPABINYECKOI0 pacnpene/mTeIs

VYBenuueHrne BPEMEHHM HApacTaHUs U CHIDKEHHUS BBIXOJHOTO CHTHANA YCHIIUTENsS 0OecreyrBacT
IJIJaBHOE TMEepeMEIIeHUEe 30JIOTHUKA PACTPENCIUTENss W TPUBOAUT K padOTe HCIOJIHUTEIbHBIX
MEXaHH3MOB C TpeOYyeMbIM HapacTaHHUEM CKOPOCTH MPHU pa3roHe U TOPMOXKEHHUEM B KOHIIE xoja (puc. 4,
0).

TakuM 00pa3oM THIPABIUYECKUE PACIPEACTUTENIM C MPOMOPLUUOHAIBHEIM  YIIPaBICHUEM
00CCIIEUnBAIOT He MOAbKO mpedyembie CKOPOCHMU OBUNCEHUS UCNOAHUMEbHbIX MEXAHU3MO8, HO U UX
VCKOpEeHUsl, KaK HNpu pa3zeoHe, MAK U Npu MmMopModceHuu. ITO TO3BOJISET pelaTh MIUPOKHI Kpyr
TeXHUYECKUX 3aJ1a4, peau3amus KOTOPhIX Ha 0a3e JUCKPETHBIX THAPOPACTIPEICTUTEICH HEBO3MOXKHA.

Tak mpu MaccoBOW TMOATOTOBKE CIEIUATMCTOB JUIsi PAaOOTHl CO CIOXHEHIIeH TEeXHUKOM,
SKCIUTyaTalus KOTOPOW CBsi3aHA C PUCKOM JUISI >KM3HHW, AaKTHBHO HCIOJB3YIOTCS Pa3jIMdHOrO poja
TPEHAXKEPBI-UMUTATOPBI, OCHAIllEHHBbIE  THAPONPUBOJAMU  Ha  0a3e  pachpenenuTencit c
MPOMOPIMOHATILHBIM YIIPABICHUEM.




PucyHok S - Tpenaxep-umuraTrop camoJsiera

Hanpumep, muiaoTel BO3AYIIHBIX KOpaOield TPEHHPYIOTCS B PEXKHUME PEATbHBIX OIIYIICHHIHA:
KOMIIBIOTEPHBIE TPEHAXEPbl INPEAJIAraloT UM BO BpEMs TPEHHPOBKM IIEPEXKHUBaTh U BEPTUKAIbHbBIC
B3JIETHI, U BO3YIIHbIE AMBI. [171aBHBIE WM pE3KHE MOABEMBI BBEPX, HAKIIOHBI, IIOBOPOTHI U UX COYETAHUE
JOCTUTAIOTCSI W3MEHEHUEM IIOJIOKEHHS OJHOIO WJIM HECKOJIBKUX TATOBBIX TUAPOLMIMHIPOB,
YIPaBISEMbIX THIPaBIMYECKUMU PACIIPENETUTENSIMU C IPONOPIMOHAIBHBIM YIIpaBlIeHUEM (puc. 5).

Ilopsinok BbINOJIHEHHS PAdOTHI:

1. W3y4nTh OPUHLUN ACHCTBHS  WUPOMHO-UMNYIbCHO2ONPEoOpazosames, 3apUcOBaTh
¢dopmy curnana npu LLINM.
2. Kak monyuute mpakTHYECKH HICATbHYI PACXOJHYIO XapaKTEPUCTUKY THAPABINYECKOTO

pacrpesienuTeNs ¢ NpOoNopLHOHAIBHBIM yrpaBieHueM? Kak oOecrieunTh IJIaBHOE NEpeMelleHue
30JIOTHHKA paclpelesIuTelis U paboTy UCIOIHUTENIBHBIX MEXaHU3MOB C TpeOyeMbIM HapacTaHUEM
CKOPOCTH IIpU pPa3rOHE U TOPMOKEHUEM B KOHIIE X0/1a?

®opma npeacTasIeHus pe3yJbTara:
Otuer oOpMIIEHHBIH B TeTpaau AJis NPAKTHUYECKUX padoT

Kpurepun onenkn:

OTnuyHO — paboTa BBIOJHEHA BEPHO B MOJIHOM 00BbEME, Ha 3alIUTE OMHMCAaH MPUHLUI PabOThI
BEPHO, XOPOIIIO — €CTh HE3HAUUTENbHbIE OLIMOKM B OMMCAHUM MPUHINIA PaOOThI; YAOBIETBOPUTEIBHO —
Ha 3alUTe ONUCAH NPUHIMI PabOThl C OLIMOKAMU; HEYAOBJIETBOPUTENHHO — paboTa BBHIIOJHEHA HE B
MIOJIHOM o0Beme.



IIpakTnueckoe 3ansaTne Ne 4
Kianansl 1aBieHust ¢ NpONOPUHOHATBHBIM YIIPABJIEHHEM NPSIMOT0 M HENPSAMOIO0 el CTBHSA

Leab: HAy4YUTHCS NPUMEHATH KJIANaHbl JABJICHUS C MPOMOPIMOHATIBHBIM YIIPABICHUEM.

Bbinosinus padory, Bel Oyaere:

Ymemes: IMPUMCHATH KJIAIlaHbl JABJICHUS C TPOIIOPIHHUOHAIIBHBIM YIIPABJICHUEM

MatepuanbHoe obecnedeHHe: METOINICCKUE YKa3aHUSI.

OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[WapompuBoa, THIAPOABTOMATHKA H
aBTOMATHU3AIIMs TEXHOJOTHYECKUX MPOIECCOB".

3amanmue:

1. I/I3yT~II/ITB CTPOCHUC U IIPUHIUIT HCﬁCTBHﬂ MMPOINMOPUHUOHAIIBHBIX KJIAITAHOB JABJICHUSA, BBIYCPTHUTDH
1 coOpaTh MPUHIMIHAIBHYIO THAPOCXEMY C Pa3HBIMHU KJIallaHAMH.

KpaTkue TeopeTuyecKue CBeIeHUs:

Hcnonw3oBanue KiallaHOB JaBICHUS C MMPpONMOPHUOHAJIBHBIM YIPABJICHUCM IIO3BOJIACT IIPU
H606XOI[I/IMOCTI/I HCIIPCPBIBHO PCTYJIUPOBATH OABJICHHC B PA3JIMYHBIX JIMHUAX THUAPOCHCTCMBI
MOCPCACTBOM IJICKTPHUICCKOI'0 CUTHAJIA.

r—=

Pucynok 1 - HpenoxpaHHTenLHHﬁ KJIAIIaH [IPSIMOTO ACUCTBUSA € IIPOINOPLUUOHAIBHBIM
YIIPABJICHUEM

[TpuHIMIBI ASMCTBUS KJIAMaHOB JAaBJICHUS C MPOMOPIMOHATIHHBIM YIpPaBIECHHUEM aHATIOTUYHBI
MIPUHIIMIIAM, 3aJI0KEHHBIM B OCHOBY PabOThl paCCMOTPEHHBIX BBIIIE KJIAIAHOB C PyYHOM HAacCTpONKOMH, ¢
TOM pa3HULEW, YTO CXATUE HACTPOCUYHBIX TMPYKUH B HHUX OCYLIECTBISETCA IOCPEICTBOM
MIPONOPLIUOHAIIBHBIX MarHUTOB, & HE ITIOCPEICTBOM BpAIllEeHUA PETYIUPOBOYHBIX BUHTOB.

B HEKOTOPBIX KOHCTPYKIUSAX HACTPOCUHBIE MPY>KUHBI OTCYTCTBYIOT, a TpeOyemoe ycunue Ha 3PD
KJIalaHa MepeaeTcsi HEMOCPECTBEHHO OT MPOMOPIMOHATLHOTO MarHuTa (puc. 1).

B kiamanax naBieHHs HENPSMOIO JAEUCTBUS MPONOPLMOHAIBHBIE MAarHUThHI yHpaBisiioT 3PO
KJIaITaHOB TEPBOT0 Kackaja (puc. 2).

JlaBneHue B KOHTPOJIMPYEMOW THUAPOIMHUU A OINpenensercs AaBICHUEM HACTPOMKHM KiarnaHa
nepBoro Kackanga 1 naBieHHue cpabaThIBaHUs KOTOPOTO 334a€TCs BXOAHBIM SJIEKTPUUECKUM CUTHAJIOM Ha
MIPONOPLUMOHAIBHBI MarHUT.




Pucynok 2 - [IpenoxpaHuTeNbHbIN Ki1aniad HENPSMOTO AEHCTBUSA C IPONOPLUOHAIBHBIM yIIPaBICHUEM

Korga naBnenue B JMHUM A TpeBBIIACT 3aJaHHBIA ypoBeHb, 3PD mnuiotHoro kiamana 1,
MOAHUMAETCSl C CeIla U 4YacTh >KMAKOCTH M3 JIMHMM A 4epe3 KialmaH NEepBOro Kackajga CIMBAaeTCs B
muHuto B. B npyxunHOM nonoctu ocHoBHOro 3PD naBieHue najgaeT, yCwine OT CO3JaBLIErocs nepenaaa
JaBJICHUS MMOJHUMAET €ro C ceyla — cpadaTbiBaeT KilanaH BTOPOro kKackana 2. JKuakocTh neperekaer us3
TUHUU A B nTuHUIO B, naBiieHne B IMHUM A MOJICPKUBAETCA HA 3aIaHHOM YPOBHE.

WNHorna mnpenoXpaHUTENbHbIE KIAMaHbl HENPSIMOro JEHUCTBHUS €  MPONOPLUHUOHATBHBIM
YIPABJICHUEM JIOMOJHUTEIBHO CHA0XKAIOT KJIAamaHOM MPEAEIbHOTO JABJICHHS 3, KOTOpbIE 3alIUIIAOT
THUIPOCUCTEMY OT TMPEBBIIICHUS [ABJICHHs BBIIIE JOIMYCTUMOIO 3HAUYEHHUSA MpU cOOe 3JIEKTPOHHOM
CUCTEMBI YIIpaBJICHUSI.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. 3apucoBarh ycinoBHOE€ O0O3HauY€HHWE MPONOPIUOHATIBHBIX KIIAMAHOB PAa3HBIX THUIIOB,
3anucaTh NPUHLHUI JCHCTBUS. ChopmynupoBaTh W HamucaTh OTJIMYUE MPOMOPLHUOHAIBHBIX
KJIAIIAHOB OT AUCKPETHBIX.

2. BBIONHUTS TPUHLIUIHUANBHYIO CXEMy C OJHHMM U3 KIalaHoB, coOpaTh Ha CTEHJE.
BbINOMHUTE IyCK U pETyJIUPOBKY apaMeETPOB.

dopma npeacTaBieHus pe3yJbTara:
OTtuer oOpPMIICHHBIH B TeTpaau AJs MPAKTHUYECKUX padoT

Kpurepum ouenku:

OTnuyHO — paboTa BBIIIOJIHEHA BEPHO B MOJHOM 00BbEME, Ha 3alllUTe OMHCAH MPUHLUI PabOThI
BEPHO, XOPOIIO — €CTh HE3HAYUTENbHbIE OMIMOKHM B ONMKUCAHUU MIPUHIIUIIA PAOOTHI; YAOBIECTBOPUTEIBHO —
Ha 3alIMTe ONUCAH MPUHIUI PabOThl C OMIMOKAMH; HEYIOBJIETBOPUTENHLHO — paboTa BBHIMOJIHEHA HE B
MOJTHOM 00BEME.



IIpakTnyeckoe 3ansaTue Ne 5

N3yuyenne XxapakTepuMCTHKH NPONMOPHUOHATBHOIO0 THAPABJIMYECKOro KJalnaHa JaBJIeHUs
RZMO-A-010

Iesb: HayunThCs BHIOMPATh NPONOPLUOHAIBHBIE KJIAllaHbl JaBICHUS, CHUMATh XapaKTePUCTUKY,
aHAJIN3UPOBATh XapPAKTEPUCTHUKY.

Boinoainus padorty, Bl Oynere:
ymemsb: BbIOMpATh MPOMOPIHOHANBHBIE KIJIAllaHbl JABJICHUS, CTPOUTH M cOOMpaTh Ha CTEHIE

THJIPOCXEMY C TaKUM KJIAINaHOM M 3JIEKTPUUYECKYIO CXEMY IOJKIIOUEHUs,, CHUMATh XapaKTEPUCTHUKY,
aHAJIN3UPOBATh XapPAKTEPUCTHUKY.

MaTepnam,Hoe obecreueHue: MCTOANYCCKUC YKa3aHUs.

Oo6opynoBaHue: KOMIUIEKT ydeOHOro oOopymoBanusi "[‘waponpuBoja, THAPOABTOMATHKA H
aBTOMATHU3ALIMsI TEXHOJIOTHYECKUX MPOIECCOB".

3agaHue: U3y4YUTh KOHCTPYKLIMIO M TEXHMYECKYH) XapaKTEPUCTUKY IMPONOPLHOHAIBHOIO
rUpaBiIMyecKkoro kinamasna aasiaeHuss RZMO-A-010, HauepTuTh cxemy U coOpaTb Ha CTEHJIE, CHATH U
MIPOaHAIU3UPOBATh XaPAKTEPUCTHUKY.

Kparkue Teopernueckue cBeIeHHS:
[TponopuronansHeIii nepenuBHoi kinanan RZMO-A-010 — sto npsiMoro eicTBus.
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Pucynok 3 — XapakTepucTuKy KiianaHa



ITopsinok BbINOJHEHHs PadOTHI:

1. BuumarenbHO u3y4nTe 4epTéx Kianana. 3apucyiire YI'O, 3anummre npuHIUI pabOTHI.

2. H3zyunTe MapKHpOBKY U XapaKTEpUCTUKY KiianaHa. YTo mokassiBaeT MapkupoBka AERS?

3. Uro moka3pIBaeT peryaupoBOYHbIN rpaduk? Kakue BBIBOIBI MOXKHO CHENaTh, aHATH3UPYA
PEryIpOBOYHBIHN rpaduk?

4. Yto moOKa3pIBa€T pacxojHO-Mepenanubiii Tpaduk? Kakue BBIBOJBI MOXKHO CHETaTh,
aHAJM3UPYs paCXOAHO-TIEPENaAHbIN rpaduk?

5. BpluepTuTe NPUHLMIMAIBHYIO CXEMY C TaKUM KiarnaHoM. Kakoil mapameTp NmpuBOJa MOXKET
PEryJINpPOBaThCA ¢ NOMOIIBIO TAKOTO KJlaraHa?

6. CoOparb cxeMy Ha CTEH/JIE, BBIIIOJIHUTH MYCK, HACTPOKY. CHATh XapaKTEPUCTUKY, BBHITIOTHUTH
aHaJIn3.

®opma npeacrasieHus pe3yJbTara:

Otuer OQOpPMIICHHBI B TETpagul i TMPAKTHUYECKUX pPAa0OT B COOTBETCTBUH C MOPSIKOM

BBINOJIHEHUS paOOTBHI.

Kpurtepuu ounenku:

OTnu4HO — paboTa BBIOJHEHA BEPHO B MOJHOM O00BbEME, Ha 3alIMTE OMHCAH MPHUHIUI PaOOTHI
BepHO. CoOpaHHas Ha cTeHie cxema paboTaeT MpaBUiIbHO. BEIIOTHEH aHAN3 XapaKTePUCTHKHU.

Xopo1Io — ecTb HEe3HAYUTEIbHBIE ONIMOKHM, Ha 3aIIUTE OMUCAH MPHUHIXN PadoThl BepHO, Cxema B
1IeJIOM paboTaeT.

Y 10BIETBOPUTENBHO —€CTh OLIMOKHM, Ha 3alUTE ONUCAH MPUHIMI padOThl MOYTH IMPABHIIBHO.
Cxema paboTaeT 1mocie UCIpaBlIeHUs OINOOK.

HeynoBierBoputensHO — paboTa BBIIOJIHEHA HE B TOJHOM OOBEMe, WM HUMEITCS TpyObie
omun6Oku. Cxema He paboTaeT



IIpakTnyeckoe 3ansaTue Ne 6
Jlpoccesinpyonme ruipopacnpeneJuTe/] n ¢ MPONopIUOHATBHBIM YIIPABJI€HHEM MPAMOIo H
HENPSAMOro aeiicTBUs

Leab: HAy4yuTHCS BHIOMPATH TUAPOPACIIPEACTUTENN, W3YYUTh YCTPOMCTBO U MPHUHIIMII ACHCTBUS
TUApOpacpeesuTeNe ¢ MPONOPIUOHATEHBIM YIPABIECHUEM MPSMOTO U HEMIPSIMOTO JEHCTBUS.
Bbinosinus padory, Bel Oyaere:
ymemsb: BBIOUPATH THIPOPACIPEACITUTEIIN C YYETOM OCOOCHHOCTEH CTPOCHHS M MPUHIUIIA
JEUCTBHUS IPOCCEIUPYIOLIUX THAPOPACIPENEIUTENEH, IPUMEHATh UX B TUAPOIIPUBOJE.
MartepuanbHoe obecnedeHHe: METOINICCKUE YKa3aHUSI.
OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[WapompuBoa, THIPOABTOMATHKA H
aBTOMATHU3AIMS TEXHOJOTHYECKUX MPOIECCOB".
3aganue:
1. U3yunTh KOHCTPYKIIMIO IPOCCEIUPYIONINX TUAPOPACTIPEICTUTENCH U UX IPUHITUI ACHUCTBUS
2. HageptuTh ruapocxeMy ¢ MpOMOpIHOHATEHBIM THAPOPACIIPEICITUTENIEM H COOpaTh Ha CTEH/C
KpaTkue TeopeTuyecKue CBeIeHUs:

SIBNASICH  IPOCCENUPYIONMMHY, THUAPOPACIPENSIUTENN C MPONOPLHOHATIBHBIM  YIIPABICHUEM
KOHCTPYKTUBHO MOXO0XH Ha JUCKPETHBIE paclpe/ielUTeN!, HO, B OTJIIMYME OT HHUX, COYETAIOT B cebe ABe
byHKINNU:

e IIYCK, OCTAaHOB M U3MEHEHHUE HAIIPABJICHUS [TOTOKA pabouelt :KuIKoCcTH (00ecreunBaroTes 1

JTUCKPETHBIMH PACHIPEACTUTEIISIMHI);

e  YIOpaBJEHUE PACXOAOM.

VnpaBneHue pacxomoM IOCPEICTBOM THAPOpAcHpeAenuTenei obecneunBaercst Onaromapst ABYM
0COOEHHOCTSIM, KOTOpbIE OTJIMYAIOT pPACHpelNeUTeId € MPONOPLHOHAIBHBIM YIIPaBIEHUEM OT
IMCKPETHBIX paclpeenuTesaeli — BO3MOKHOCTh CMEIIEHHs 30JI0THHKA PAcIpe/eUTeNsl Ha BEINYUHY
IPONOPIMOHATIBHYIO BEJIMYMHE YHPABISAIOMIETO 3JEKTPUYECKOI0 CUTHajda U IJIaBHOE H3MEHEHHe
IUIOMAI! MX MPOXOJHOTO CEUCHMs 3a CYET BBINOJIHEHHWS Ha OypTHKax 30JIOTHHKA IPOTOYEK,
CIpopUIUPOBAHHBIX 0COOBIM 00Pa30M.
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Pucynok 1 - 4/3-runpopacnpenenuresis NpsiMoro ASHCTBHS € MPOIOPIHOHATBLHBIM YIIPABICHUEM

Hanuuue npoToyek mo3BoJis€eT MEHATHh IUIOIIAAh MPOXOAHOIO CEUYEHHUs MPOpacHpeiesuTeNsl BO
BCEM JMamna3oHe, B TO BpeMsi Kak OypTHKH 30JOTHHKA C IMOJIOKUTEIbHBIM MEPEKPHITHEM OCTAIOTCS B
KOHTAaKT€ C KPOMKaMW HHUJIWHIPHYECKHX pacTodek B kopmyce (puc, 1). Takum oOpa3zom, BO Bpems
paboThl THUAPOPACTIPEACTUTENS] OCYIIECTBISIETCA JIPOCCETMPOBAHUE MOTOKOB JKUIKOCTH BO BCEX
kaHamax (P —A,B—T,mum P —B, A—T).

VYnpasisiercs TUAPOpPACTIPEIETUTENb CIEAYIONMM 00pa30M: €CM YIPaBIAIOMUN 3IeKTPHUECKUI
CUTHaJ B BUJE HANpPsDKEHUS MMEET OTPHIATEIbHOE 3HAUE€HHE, TOK MOCTYyMaeT Ha MarHuT B, 3010THUK
CMEILAETCs BIEBO HAa BEIUYHMHY MPONOPLHUOHAIBHYIO CUJIE TOKA U OCYLIECTBIIIET KOMMyTanuo P — A, B
— T. Ecnm ympaBnsitoriee HanpspKeHHE UMEET MOJIOKUTEIHHOE 3HAYCHHE, TOK IMOCTYIMaeT Ha MarHuT A
(P — B, A — T). IIpu OTCYTCTBMHM 3JIEKTPUYECKOTO CHTHANA YIPABJICHHS 30JIOTHHK IMOJ JCHCTBHEM
LEHTPUPYIOIIUX MPYKUH YCTAaHABIMBACTCS B HEUTPAIbHYIO MO3UIIMIO (BCE KAHAJIBI TEPEKPHITHI).



B 3aBucumoctu OT TpeOOBaHUM, NPEABABISEMBIX K KOHKPETHOMY IPHBOAY, HPUMEHSIOT
pachpesenuTeNu ¢ pa3IuIHbBIMU PACXOAHBIMU XapaKTePUCTHKAMH, BU KOTOPBIX onpeaeisercs: Gopmoit
MPOTOYEK Ha OypTHKaX 30JI0THUKA (puC. 2).
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PucyHok 2 - 3aBUCMMOCTb paCXOJHBIX XapaKTEPUCTUK pacipeacIuTenei
oT (hopMBI IPOTOUEK

Tak pacnpenenurenp, Ha OypTHKaxX 30JIOTHHKA KOTOPOTO BBHITIOJHEHBI MPOTOYKU TPEYTOIBHOU
dopmbl (puc. 2, a), HMEET pACXOIHYIO XapaKTEpPUCTHKY B BHUAC mapaboyibl, a 30JOTHUK C
MPSMOYTOJIBHBIMU ~ MPOTOYKaM Ha OypTUKax oOO0ecleunBaeT IOYTH JIMHEHHYIO  PacXOMHYIO
XapaKTepUCTHKY pacrpeaenurens (puc. 2, 6).

Kak ¥ B JUCKPETHBIX pACHpENEIUTENAX, MPSIMOE YIIPABICHUEC NMPHUMEHSETCS IS anmaparoB C
yCIOBHBIM TipoxojgoM a0 10 mwm. Ilpu OonbiIuX 3HAYEHUSX YCIOBHBIX MPOXOJOB IMPUMEHSIOT
pacrnpeienuTenu ¢ MWIOTHBIM yIipaBieHueM (puc. 3).
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Pucynok 3 - 'mapopacnpenenurens ¢ IponoOpUUOHAIBHBIM TUJIOTHBIM YIIPaBIEHUEM

Kak mnpaBuio, B KadecTBe NWIOTAa NPUMEHSIOT CIABOCHHBIE TPEXJIMHEWHBIE PEAYKLHOHHBIE
KJIallaHbl C MPONOPLUUOHANBHBIM yIpaBieHueM 1. B uCXOJHOM TOJOXXEHUH, NpPU OTCYTCTBHU
YIPaBISIONIMX CUTHAJIOB HAa MPOMOPIMOHATBHBIX MarHWTax MHIOTHOTO KiamaHa, o0e MpYy>KWHHBIE
MIOJIOCTH OCHOBHOTO pacrpezenuTens 2 (pachpeneiauTenss BTOPOro Kackajaa) CBSI3aHbI CO CIMBOM, €ro
30JI0THUK 3 HaXOAMTCA B HEMTPAIbHOM MO3MLMN MOJ JESHCTBUEM LIEHTPUPYIOIMX NpYyKuH. [Ipn nogaue
YIPaBISIOLIETO 3JEKTPUUECKOTO CHUTHAlla, HallpuMep Ha MarHuT B muioTHoro kiamaHa 1, JgaBieHue B
JIEBOM MPYKUHHOM MOJIOCTU OCHOBHOT'O PACIPEAEIUTEINS 2 BO3PACTET 10 BEJIMYMHBI, IPOIIOPLUOHAILHON
CUTHAJy YNpaBiI€HUS U 30JIOTHUK 3 OCHOBHOIO paclpeAeNuTelNis, CKUMas MPaByl HEHTPUPYIOIIYIO
NPYXHUHY, CMECTUTCS Ha COOTBETCTBYIOILIYIO BEJIMYMHY BIIpaBo. Pabovas ’KUIKOCTh U3 KaHana P HauHeT
MocTynaTh B KaHal B ¢ pacxosoM COOTBETCTBYIOIIMM BEJIMYMHE CMEUIEHUS 30JI0THUKA. AHAJIOTMYHBIM
0o0pa3oM MpPOUCXOAUT KOMMYyTalus KaHaloB P um A mnpu momade ympaBIisIOLIEr0 CHTHAJIA Ha
MPOMOPLMOHANIBHBIM MarHuT A MNWIOTHOTO KiamaHa. J[[ns oOecriedeHuss TOYHOCTH YIpaBJICHUSA

pacripenenutenieM 2 oOpaTHas CBA3b OpPraHM3yeTCsl MO MOJOXKEHUIO 30J0THHMKA 3, TMO3ULUS KOTOPOTO
¢bukcupyercs JaTYNKOM TOJOKEHUs 4.



Ot pacnpenenutenceii ¢ MPOMOPLUUOHAIBHBIM YIIPaBIEHUEM TpeOyeTcss HE TOJIBKO TOYHO
ClIeI0BaTh U3MEHEHHSIM BXOAHOIO AJIEKTPUYECKOr0 CHUTHANIa, HO U JOCTATOYHO OBICTPO pearupoBaTth Ha
9TH M3MEHEHHUA. bBBICTpOTa peakuuu pacupeleuTeNs, paBHO KaKk M JAPYTUX TUIPOAIIapaToB C
MIPOIOPLIMOHANIBHBIM YIPaBICHUEM, XapaKTepU3yeTcs IBYMs apaMeTpamMu: BpeMeHeM CpalOaThIBaHUS U
4aCTOTOM IIPOITYCKAHMS,

Bpemsi cpabaTbiBaHus — BpeMs, 3a KOTOPO€ BBIXOAHOW MapaMeTp TUapoarniapaTa MpUMET
3HAUEHUE COOTBETCTBYIOIIEEC BXOJHOMY  VIPABISIONIEMY CHUTHaly. Bpems  cpabaThiBaHUS
TUPOANIapaToB ¢ MPONOPILIMOHAIBHBIM YIIPABICHUEM JISKUT B quana3zone ot 10 qo 100 mc.

YacTora mnpomyckaHus TIOKa3blBa€T Ha KAaKOE€ KOJIMYECTBO M3MEHEHHMH (OT HylIs [0
MaKCHMaJbHOTO 3HAY€HHUs) BXOJHOTO CHUTHAJIa B CEKyHAY THMJpoalrmapar Croco0eH oTpearupoBaTh. B
CpPeIHEM 4YacToTa TMPOIYCKaHUsS THUPOAINIMApaTOB C MPONOPLUUOHATIBHBIM YIPABICHUEM JIEKUT B
untepsaie ot 5 1o 100 I,

Ha pucynke 4 mnpencraBlieH NPONOPIUOHAIBHBIA pPACIPECIUTENIb HEMPSMOTO JCUCTBUSL C
AJIEKTPUUYECKONW OOpPATHOM CBS3bIO MO IOJIOKEHHIO 30JIOTHUKA BBIXOJHOTO Kackaaa. CaMOCTOSTENbHO
M3Y4HTE YepTEXK, 3aMUIIUTE MPUHIUT paboThl U 3apucyiTe noapooroe YI'O.

;\-;Lx\\d LN
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1 —xopmyc OCHOBHOTO 30JI0THHMKA, 2 — OCHOBHOM 30JIOTHUK, 3 — MpYyXuHA, 4,7 — KPBIIIKH, 5 — OMOpHAas
maiiba, 6 - TWIOTHBIA MPOMOPLUHUOHANBHBIN 30JJOTHUKOBBIN yCUJIMTENb, 8 — WHAYKTUBHBIA JaTYUK
NepeMeleHus 30JI0THHUKA.

Pucynok 4 - IIponopiuoHaabHBIH pacnpeAeanTeab HENPSIMOro JEHCTBHS C 3JIEKTPUYECKOH 0OpaTHOMH
CBS3BI0 110 IIOJIO’KEHUIO 30JI0THUKA BBIXOJHOTO KacKaja
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Pucynoxk 5 — Cxembl UCTIOIHEHUS pacTIpeIeTuTeNen

Ilopsinok BbINOJIHEHHUS PAdOTHI:
1. W3y4nTh KOHCTPYKIUIO M MIPUHIIUI pabOTHI MPOMOPLUHUOHAIBHBIX THAPOpPACIIPEICTUTENEH,
3apucoBarh Y['O. KakoBbl IpUHIMIINATBHBIE OTINYMS IPONOPLIHUOHAIBHBIX PACIPENEIUTENEH OT
JTUCKPETHBIX?
2. BberueptuTh  rMIpPOCXEMY C NPUMEHEHHEM IPOCCEIHPYIOIIEr0 T'MAPOPACIPENCIIUTENS B
MIPUBOJIE BO3BPATHO-IIOCTYNATEIbHOTO W BpaIIaTE€IbHOTO JAECWCTBUA M DJIEKTPUUECKYID CXEMY
yIpaBJIeHUs], COOpaTh CXeMy Ha CTEHJIE.
dopma npeacraBjeHus pe3yabTara:
Otuer odopMJIEHHBIH B TeTpaad Uil NPAKTHUECKUX pabOT B COOTBETCTBUU C MOPSIKOM
BBITIOJTHEHUST PAOOTHI.

Kputepuu onenkmu:

OTinyHO — paboTa BBHINOJIHEHA BEPHO B IOJIHOM O0bEME, Ha 3allMTe OMHCAH MPUHLUI pabOThI
BepHO. CoOpaHHast Ha CTEH/IE cXeMa padoTaeT MPaBHJIbHO. BRITIOIHEH aHAN3 XapaKTePUCTUKH.
Xopomio — ecTh He3HAaYHUTENbHBIC OMHMOKH, Ha 3allUTe ONMHMCaH MPUHIUT paboThl BepHO, Cxema B
11eJI0OM paboTaer.

VY 10BNETBOPUTENBHO — €CTh OIMMOKM, HA 3aIIUTE ONMUCAaH MPHUHLMI padOThl MOYTH IMPaBUIIBHO.
Cxema paboTaeT 1mocJie UCTIPaBIECHUS OIITHOOK.

HeynosnerBoputenbHo — paboTa BBHITTOJIHEHA HE B TTIOJIHOM 00bEMe, I UMEIOTCS TPyObIe OIHMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 7

N3yuyenne xapakTepuMCTHKH NPONOPLHOHATBHOI0 THAPABINYECKOr0 pacnpeaeanTenas Atos
DHZO-A-071-L1

Leab: HAy4yuTHCS BHIOMPATH TUAPOPACIIPEACTUTENN, W3YYUTh YCTPOMCTBO U MPHUHIIMII ACHCTBUS
TUAPOPACIPEIETUTEINS C IPONOPLUHUOHAIBHBIM YIPABICHUEM IIPSIMOTO  JIEHCTBHS.

Bbinosinus padory, Bel Oyaere:

ymemsb: BBIOUpATH THIPOPACIPEACIUTENIM C YY4ETOM OCOOCHHOCTEH CTPOSHUS M TPUHIUIA
JEUCTBUS , IPUMEHATH B TUAPOINPHUBOJIC, CHUMATh XapaKTEPUCTUKY, BBITIOJIHATD aHAIU3.

MarepuanbHoe o0ecriedeHre: METOIUYECKUE YKa3aHUs.

OOopynoBanmue: KOMIUICKT Yy4eOHOTO oOopynoBanusi "[wmaponpuBoja, THIPOABTOMATHKA H
aBTOMATHU3ALM TEXHOJIOTMYECKUX ITPOLIECCOB".

3aganue:

1. V3y4uTh KOHCTPYKLHMIO JIPOCCEIUPYIOIIETO TUAPOpPACIPEACTUTENs, NPUHIMI JIeHCTBUS,
TEXHUYECKYIO XapaKTEPUCTHUKY.

2. HadepTuTh THAPOCXEMY C IPOMOPIIMOHATBLHBIM THAPOPACIIPEICITUTEIIEM H COOpaTh Ha CTEH/IC.

Kpartkue TeopeTruyeckue cBeleHUs:

Pacnpenenurens DHZO-A-071-L1 ot mpousBoautenss Atos - 3TO paclpeneiuTeNb MPSIMOTo
necTBus 0e3 JaTyuKa IMOJIOKEHHs, OOeCleurBaeT W3MEHEHHE HAIpaBJICHHUs] MOTOKA M PEryIUupYIOT
pacxon (6e3 KOMIEHCAllMK) B 3aBUCUMOCTH OT JJIGKTPOHHBIX OMOPHBIX CUTHAJIOB. B KommiekT moryt
BXOJHWTH AHAJIOTOBAasi WK IIU(pOBasi BCTPOCHHAS JIEKTPOHUKA.

pPazEEM
Ce )

DHIO-A-051

DHIO-A-071 [MyHKTHMPHOA AMHMA) A @
MeTasrrieckmi . u
WMAM MAGCTHKOBSIA C_‘ /_) MAGCTHECELIA pOaIbEmM
POILEM MATAHMA, b {5} ceaim,
Cm. pazaea 4.5 CM. pazpes 4.5
H
| J =D
i - 8 | WA
- ==
S
DKZOR-AES-PS-171 3 W 2) @

Pucynok 1 - Pacnpenenurens DHZO-A-071-L1

4-x NUHEWHBIM 30JI0OTHUK 2 TepeMeliaercs B Kopmyce | HEMmOCpeACTBEHHO TOJ JeHCTBHEM
MPOTOPIIMOHANIBHBIX 3JIEKTPOMarHuToB3. BceTpoeHHas SJeKTpoHUKa 4 WM BBIMOJTHEHHAs Ha  3aBOJIe-
W3rOTOBUTENE KanuOpoBKa 00ECMeYrBarOT BBICOKHE (YHKIIMOHATIbHBIE XapaKTEPUCTUKU. Jns
KOMITEHCAIIMN U3MEHEHUS PAacXo/la, MPOUCXOIAIIETO MPH KOPPEKTHUPOBKE HATPY3KH MOTYT MPUMEHSATHCS
MOJYJIbHBIE KOMIIEHCATOPHI NaBIEHUS JJs TOJJAEpKaHHUs TMOCTOSHHOTrO 3HadeHus AP. CrocoOHBI
paborats npu Q=m0 105 n/mua 1 P=35006ap.
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Pucynok 2 — YcnoBHble rpadpudeckre 0003HaYCHUS PACIPEASIIUTENS PA3TUYHbBIX HCIIOTHECHUN

DHIO -AES-PS -0 7 1 -S§8 5 /[ * | * *

DHIO = paime CAHTETHY, BMARDCTH
5'.5 . WG = BOAH. TAMKDAL
DKIOR = pazmep PE = dhoc. 3dup
10 Homep NnapTm
A= Bel AaTiHED NoASHEHHA :
AE = k0K A NAKC BCTROEH= OnuuM, cm. pasaen [4]:
HOIR BARCTROHAKD Y = BHELIHWH ApEHOX
AES = KK A NAKS BECTDOEH B = 3ASKTDOMAOIHWMT M BCTPOEHHOA
HOS Lichpoaas IASKTROHWKQ CO CTOPOHI
2ACKIpo ANA Eg:gil?ﬂ":ll‘lﬂ A:
MHTEpORERChl CBRIM [TOALKD AAR AES| s 18 o
Ps EI:HbDChEAGEGTl:EhhHHﬁA‘ESQHQI 6 =c katywkon 6 B DC smecto cran-
BC = CAMbBUS AQPTHOM KaTyLwku 12 B DC
- 18 = c kamywk. 18 B DT BMecTo CTaH-

BF =FPROFIBUS-DP

AQpTHol 12 B DC
N = MMKDOMETDMY. DYYH. DEMYAMDOE.
FOIMERD POCNDEASAMTEAR NV = kgk N NACC pYEOARTED M MPaAYH-
0= 150 4401 pazmep 04 DOBQHHOR LWKaAG

- AR HCMOAHEHMA -AE:
1= 150 4401 pasmep 10 | = onopH. CHrHaA Mo ToRY (4720 MmA)

FoHdburypaws, e, pasaea [2] @ = CHIHOA MNOAKAKYEHHA
5= RHELUEAS NAKC LEHTROARHOE NO3MLEAA, AAA HCNOAHEHMA - AES:

MEYHHMHHOE LEHTDEPOBaHME I = ABCHHOS NUTOHKE, NOAKAKYEHHE
7 = 3 NOIMLMM, MPYHHHHOS LEHTDMPOBAaHME W ownBra [12-Tu WTsIpEKOB6IH
NEQEKDETHE 3CACTHHED B LEHTDOABHON pasEm]
MO3HLLME, Ca. pazasa [2] Foim. 3oactHmea: 14, 1, 3, 5 = cm. pasasa [2)
1 =F, A, B. T noACRMTEABHOS NEPSKDLITHE TN 30ACTHHED
3 = P NoACHMTEAEHOS NEDEKDLITHE, L = AMHERHBIA  § = NpOTPeCCHEHBIN

A, B, T oTpHUGTEARHOS NEperpDhITHe D=kak 3 HocCP-A=Q, P-B=0Q/2

Pucynoxk 3 — MapkupoBKa 1 TEXHUYECKAsi XapaKTEPUCTUKA paCIpeeTUTEeNs

4.1 Peryamposoumsie rpachukm g / !
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Pucynok 4 — PerynupoBouHasi XapakTepHUCTUKA paclpeaeTuTeNs



4.2 PacxopHo-nepenaaHbie rpachHkH
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Pucynok 5 — I'mapaBinuueckass XapakTepHUCTHKA PACIPEIEIUTEI

Ilopsinok BbINOJIHEHHUS PAdOTHI:

1. MByuyuTh KOHCTPYKIMIO U MPUHIMI pabOThl TUApOpacpeaenuTens, 3apucosars YI'O.

2. Bprueptuth THAPOCXEMY C MPUMEHEHHEM JAPOCCETUPYIOUIEr0 THAPOPACIPENSIUTENS B
MIPUBOJIE BO3BPATHO-MIOCTYIATEILHOTO M BPAIIATEIbHOTO NEHCTBUS M 3JEKTPHUUECKYIO CXEMY
yIipaBJIeHUs], COOpaTh CXeMY Ha CTEHJIE.

®opma npeacTaBiaeHus pe3yJabTara:

Otuer o(pOpMIIEHHBIH B TeTpaaM JUIsl TNPAKTHUECKHUX pabOT B COOTBETCTBUU C MOPSIAKOM

BBITOJIHEHUS paOOTHI.

Kputepun onenkmn:

OTnuyHO — paboTa BBHINOJHEHA BEPHO B MOJHOM OOBeMe, Ha 3alluTe OMHMCaH NMPUHIMIT paboThI
BepHO. CoOpaHHast Ha CTeH/ie cXxeMa paboTaeT MpaBUIIbHO. BhINONHEH aHaIU3 XapaKTepUCTHKY.
Xopo1o — ecTb He3HAUUTEIbHbIE OLIMOKH, Ha 3allUTE ONKCAaH MPUHIUI paboThl BepHO, Cxema B
1IeJIOM paboTaer.

Y 10BNETBOPUTENBHO — €CTh OIMIMOKM, Ha 3alIUTE ONUCAH HMPUHLMUI pabOThl MOYTH HPABUIIBHO.
Cxema paboTaeT 1mociie UCTIPaBIECHUS OIITMOOK.

HeynosnerBoputenbHO — paboTa BBHITTOJIHEHA HE B TTIOJIHOM 00bEME, I UMEIOTCS TPyObIe OIMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 8
PenykuuoHHbIE KJIANaHbI PSIMOT0 H HEMPSIMOIO J1eHCTBHS ¢ MPONOPUHOHAIBHBIM
ynpasJieHHeM

Heab: HayuyuThCcs BBHIOMPATH PEIYKIUOHHBIC KIAMAHBl, M3YyYUTh YCTPOHCTBO W TNPUHIUI
JNEUCTBUS PEAYKIHMOHHBIX KIIAlaHOB C MPOMOPLUOHAIBHBIM YIPABIECHUEM TMPSMOTO MU HENPSMOTro
JCUCTBUA.

Boinoinus padorty, Bel Oynere:

ymemsp: BbIOMpATh PEIYKIUMOHHBIC KJAlaHbl C Y4eTOM OCOOEHHOCTEW CTpPOEHHUs U MpPUHLUIA
JeHCTBUS, MPUMEHATh B FHAPONPUBOJIE, CHUMATh XapaKTEPUCTHUKY, BBIMOIHITH aHAIHU3.

MatepuanbHoe obecrniedeHue: METOTUICCKIE YKa3aHUsI.

OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[WapompuBoa, THIAPOABTOMATHKA H
aBTOMATHU3AIIMs TEXHOJOTHYECKUX MPOIECCOB".

3ananue:

1. U3y4uTh KOHCTPYKLIMIO PEIYKIUOHHBIX KJIAIIAHOB, IPUHUUIN JACUCTBUSA, TEXHUUYECKYIO
XapaKTEPUCTHUKY.

2. HauepTuth T'MIPOCXEMY C PEAYKIIMOHHBIM KJIAllaHOM U 3JEKTPUUYECKYIO CXEMY YIPABJIEHUS U
coOparh Ha CTCHJIC.

KpaTkue TeopeTuyecKue CBeIeHUS:

[IpyHIMI ~ OEHCTBHS  TPEXJIMHEWHOIO  PEAYKIMOHHOIO KJAIlaHa C  IPONOPLHMOHAIBHBIM
yrnpasiieHueM, (puc. 1). JlaHHOe KOHCTPYKTUBHOE PELIeHHE JISKUT B OCHOBE KJIAIIaHOB MEPBOI0 Kackaja
TUAPABIMYECKUX PACIPENEIUTENEH HENPSIMOTO IEUCTBUS C IPONOPLHOHAIBHBIM YIIPABICHUEM.
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PI/ICYHOK 1- PCI[YKI_[I/IOHHHﬁ KJIaIlaH npssMoro JIEHCTBHS C MMPOMOPHUOHAIIBHBIM YIIPABIICHUCM

[Ipy nmonmaue 3JIEKTPUUECKOrO CUTHANA YIPABICHHS SKOPh | cABUraeT BTYNKY 2 Ha BEJIMYUHY,
MPONOPLUMOHANBHYIO BEJIIMYMHE YIPABISIONIET0 cUrHaja. Yepe3 KaHaubl, BBIIOJHEHHBIE BO BTYJIKE 2
KUIKOCTh M3 KaHana P moctymaer B kaHanm A. C pocTOM JaBieHUs B KaHaje A BTyJKa 2 HayMHAET
CMEIIAThCS B CTOPOHY MarHutTa W MPHU JOCTHXKEHWU 3aJaHHOTO YPOBHSA JaBlICHWS, KaHaibl P m A
pazbenuHsIOTCA. BenwunHa naBiieHus B KaHaie A OyAeT OMpenemnsiThCs CUIION, KOTOPYIO pa3BUBAET
MPOTIOPIMOHANBHBIMN MarHuT. Ecnm naBieHue B KaHajde A HayHET MPEBBINIATH 3aJaHHOE 3HAYCHUE,
JaJbHEWIIee CMENIEHUE BTYJKUM 2 B CTOPOHY MarHuTa MPUBEAET K COCAMHEHUIO KaHaioB A u T u
JaBJIEHUE B KaHAJIe A OCTaHETCS Ha 3aJJaHHOM ypOBHE.

Ha pucynke 2 mpencraBiieH TPEXJIMHEMHBIM PEIyKLIMOHHBIM KIIAllaH HENPSAMOro ACHCTBUSA C
MIPOIMOPIIMOHANILHBIM YIPAaBIEHUEM H BCTPOCHHBIM OOPATHBIM KJIATIaHOM.
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1 - xopmyc nuioTa, 2- YHpaBISIOMUNA 3IEKTPOMArHuT, 3 —KOPILyC MHJIOTa, 4- OCHOBHOM 30JI0THUK, 5 —
oOpaTHBIN KJIamaH, 6- JUHUS YIpaBlIEHUs, 7 — TOPEl OCHOBHOTO 30JIOTHUKA, 8 —KaHaJ ylpaBieHus, 9-
pEryJaTOp MOTOKa yIpaBieHus B coope, 10 — mpyxuHHas mosiocth, 11- oTBeperue, 12 — xanam, 13 —
cenno, 14, 15, 16 — cnuBHas nunus, 17 — npyxuna, 18 — 3arnmymika, 19 — ynpasnsromas kpomka, 20 —
KOHYCHBIH 3aTBOp, 21- Ipe1oXpaHuTeNbHbIN KilanaH, 22 —ylnpasisioLiee OTBEPCTHE.

Pucynok 2 - TpéxauHeHbIN peyKIIMOHHBIN KJIallaH HeMPSMOTO AeUCTBUS M IPONOPIIUOHATIEHBIM
yIpaBJICHUEM

ITopsiiok BHINOJHEHHUS PAGOTHI:
1. M3yuuTh KOHCTPYKLUIO U MPUHIUI pabOThl KJIanmaHoB, 3apucoBath YI'O. B uem 3akmogaercs
OTIUYUS IBYXJIMHEHHBIX U TPEXJIMHEHHBIX KIanaHoB?
2. Bbraeptute THIpOCXeMy C IPUMEHEHHMEM KJIAIaHOB B MPHBOJIE BO3BPATHO-MOCTYNATEILHOTO
U BPAIIaTeIbHOTO JEHCTBUS U 2JEKTPUUECKYIO CXEMY YIPaBICHUs, COOpaTh CXeMY Ha CTEH/IE.
®opma npeacTaBieHus pe3yJabTara:
Otuer oQOpMIIEHHBII B TeTpaau JUIsl MPAKTUYECKUX paboT B COOTBETCTBHM C IMOPSIKOM BBITOJTHEHUS
paloTHI.
Kpurepun onenku:
OTtnuyHO — pa®oTa BHINOJIHEHA BEPHO B MOJHOM 00BEME, Ha 3alllUTe ONUCAH MPUHIMIT paboThl BEPHO.
CoOpaHHast Ha CTeHJIe cXeMa paboTaeT MpaBWIbHO. BHITIOIHEH aHAIN3 XapaKTePUCTUKU. XOPOIIO — €CTh
HE3HAYUTENIbHBIE OLIMOKM, Ha 3alUTe ONHCaH NMPUHIMI paboThl BepHO, Cxema B LeloM paboTaer.
VY 10BIETBOPUTENBHO — €CTh OMIMOKHM, Ha 3all[UTe OMUCAH MPUHIMII pabOTHl MOYTH MpaBHIbHO. Cxema
paboTaet rnocie UCHpaBIeHUs OLIIUOOK.
HeynosnerBoputenbHo — paboTa BBIMIOJHEHA HE B MOJHOM OOBEME, WM HMEIOTCS TPyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 9
N3yyeHue XapakTepUCTHMKH TPONOPHHOHAJBHOIO MHEBMATHYECKOI0 PeIyKIHOHHOTO
kiaanana SMC ITV 1030

Ilesb: BBIABUTH OTIIMYMA U OCOOEHHOCTH PEIYKIMOHHBIX T'MIPABIMUYECKUX M IMHEBMATHUECKUX
KJIalTaHOB € NPONNOPHHUOHAIbHBIM YIIPABJICHUCM.
Boinoainus padorty, Bl Oynere:
Ymembp: BbIOUPATh PEAYKLMOHHBIE KJIAaHbl U MIPUMEHATh UX B IPUHIMIINAIBHBIX CXEMaXx.
MarepuanbHoe o0ecniedeHue: METOIUUYECKHUE YKA3aHHUS.
OGopynoBanue: He TpeOyeTCs
33}IaHHe: HU3YUUTh XapaKTCPUCTUKY U ITPUHIUIT I[CI\/JICTBI/ISI KJ1ariaHa, BbIIIOJIHUTD
NPUHIUANUAIBHYIO CXEMY.

KpaTkue TeopeTnyeckue cBeieHUs:

[TponopunonanbHblii  nHeBMaTudeckuii peaykunoHHsld kinanadn SMC ITV 1030 mpumensiercs
IUIsL TIpe0oOpa3oBaHMs BXOJHOTO JIEKTPUYECKOTO CUTHAJIA B MPOIOPLUOHAIBHOE 10 BETHYMHE JaBICHUE
Ha BbIXoJie. MIMeeT BO3MOYKHOCTH BbIOOpa yCTPOWCTBA C AJIEKTPUUYECKUM AHAJIOTOBBIM WIH LUPPOBHIM
BXO/IOM, @HAJIOT'OBBIM WJIM JAUCKPETHBIM BBIXOJIOM.

IWIU(I] Yxazarent gasnesns
s
Hanprikesns ruraHes o«  (8) BrogHol o Buxoaol anexrpuackull curHan
B 2 yrpasnRot
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Pucynok 1 - [IpuHuunuanbHas cxema

Cocrtout n3 paboTaroUMX B Mape BIIyCKHOI'O U BBITYCKHOTO KJIANaHoB | U 2 ¢ 3JIeKTPOMarHuTHBIM
yIipaBJIeHUEM, COEIMHEHHBIX ¢ kKamepoll ynpasieHus 3 (puc.l). B xamepe ynpasienus 3 pacrosoxeHa
MeMmOpaHa 4, KOTOpas CBOMM >XECTKMM LIEHTPOM 4epe3 IUTOK COeIMHEHa ¢ KJalmaHoM 5 Moja4yu
JaBJICHUs] IUTAHHUS U KJIAlaHOM BbIXJona 6. BeIxonHOW KaHam 1Mo KaHayly oOpaTHOM CBSI3M COEIMHEH C
KaMepoil, pacroyiokeHHOH o] MeMOpaHoi 4 1 ¢ 1aTYMKOM JIaBJI€HHUs 7, CUTHAN ¢ KOTOPOTO IMOCTyHaeT B
6ok ympasineHuss 8. Ha Onok ympaBieHHss 8§ TOCTyNaeT HaNpsHKEHHWE IUTaHUSA, SJIEKTPUUECKUI
YIIPaBJISIONINI aHAOTOBBI WM AMCKPETHBIM curHain. biok 8 cHaGkEH nucruieeM, MOKa3bIBAIOLIMM
JIaBJICHHUE Ha BBIXOJIE KJIallaHa.

IIpn yBennueHMHM BXOAHOTO YIPABISIOIIEIO CHTHAJda BIYCKHOM KiamaH | BKJIHOYaeTcs, a
BBIITYCKHOM 2 BBIKIIIOYaeTcA. [[aBiieHre MUTaHUS MOCTYyNAeT yepe3 KianaH 1 B KaMepy ympaBieHHs 3 U
neiictByer Ha MeMOpaHy 4 cBepxy. IIpu 3TOM cHM3Y uepe3 kaHan oOpaTHOW cBsi3Mu Ha MeMmOpaHy 4
NIeCTBYeT /JaBlieHue Ha BbIXoJie kianaHa. [loa neiictBuem nepenania naBieHHst MeMOpaHa MepeMeniaeTcst
BHM3 M 4Yepe3 IUTOK OTKphIBAaeT KJamaH S5 IMOJayd JAaBJIEHUS, NPUBOAS K MPONOPLUOHATIHLHOMY



YBEITMYEHUIO [aBJIICHUS Ha BBIXOJE KJamaHa. BbIXoIHOE [aBieHHWE MO KaHajlaM OOpaTHOW CBA3M
MOCTyIaeT B Kamepy moja MemMOpaHy M Ha AaTyuk jgasieHus 7. Ilocnme mpeoOpa3oBaHHs 3TOT CUTHAI
NPUXOJUT B OJIOK yIpaBieHUs 8, I71e CPAaBHUBACTCS C BXOJAHBIM CUTHAJIOM yrpaBieHus. Takum oOpazom,
nepeMeIeHne MeMOpaHbl BHU3, @ BMECTE C TEM YBEJIWYCHHUE BBIXOAHOTO JaBJICHUS OyIyT MPOUCXOAHUTH
710 T€X MOp, IOKa CUTHAJI PacCcOTIacoBaHUs B OJIOKe yIpaBieHUs 8 HE CTaHET PaBHBIM HYJIO (puC.2).

:lu Sewer) (W e

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

{ L Qi tems

' |
B s ]|

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

Gl vl =

o)
O Matona }—_4 el sl —F— T

LEYew

Pucynok 2 — CtpykrypHas cxema

[Ipy yMeHbIIEHMM BXOJHOI'O 3JIEKTPUUECKOTO CUTHAJA IPOUCXOJUT BBIKIIOUYEHHUE BITYCKHOTO
KjanaHa | u BKJIIOYEHHE BBIYCKHOro kianaHa 2. Kamepa ynpaBieHust 3 cOeIMHSETCS C BBIXJIONOM U
NaBiieHHE B Hell manaet. Jlanee kiamaH 5 3akpblBaeTcs a KilanaH 6 OTKPBIBAETCS, COEAMHSISI BBIXOJHON
KaHaJl ¢ BbIxJsionoM. [loaTomy naBneHre Ha BBIXOJIE KJIallaHa YMEHbIIAETCSl TPONOPLIUOHAIBHO CUTHAILY.

ITopsinok BbINOJIHEHHUS PadOTHI:

1. M3yuuTh KOHCTPYKIMIO W TNPUHIUN pabOThl  KiamaHa, 3apucoBaTh YI'O. B uem
3aKJIF0YAETCs OTINYUS JBYXJIMHEWHBIX U TPEXJIMHEHHBIX KIanaHoB?
2. BbryepTHTH CX€My C NPHMEHEHHEM KjalmaHa B TPUBOJIE BO3BPATHO-TIOCTYMATEIHLHOTO

JEUCTBUS U DJIEKTPUUYECKYIO CXEMY YIIPABIICHUS.
dopma npeacTaBiaeHus pe3yabrara:

Otuer opopMIIEHHBII B TeTpaau JUIsl MPAKTUYECKHX paboT B COOTBETCTBHM C IMOPSAIKOM BBIITOJHEHHS
paloThI.

Kpurepun onenku:

OTtnuyHO — pa®oTa BHINOJIHEHA BEPHO B MOJHOM OOBEME, Ha 3allUTe OMMCAH MPUHIMI paboThl BEPHO.
CoOpaHHast Ha CTeHJIe cXeMa paboTaeT MpaBWIbHO. BHINOIHEH aHAIN3 XapaKTepUCTUKU. XOpOLIO — €CTh
HE3HAUUTeNIbHbIE OLIMOKM, Ha 3alUTe OMHUCaH MPHHLUUN paboThl BepHO, Cxema B 1eloM paloTaer.
VY 10BIETBOPUTENBHO — €CTh OMIMOKHM, Ha 3all[UTe OMUCAH MPUHIMII pabOTHl MOYTH MpaBHiIbHO. Cxema
paboTaeT rmocie ucrpaBieHUs OMINOOK.

HeynosnerBopurenbHo — paboTa BBIOJIHEHA HE B MOJHOM OOBbEME, MM UMEIOTCS IpyOble OLIMOKH.
Cxema He paboTaer.



IIpakTyeckoe 3ansaTue Ne 10
PeryasiTopbl pacxoia u Apoccesin ¢ NPONOPUHOHATBHBIM YIIPaBJIeHUEM

Henb: HayuyuThCs BBIOMPATH PETYIATOPHI pacxola M JIPOCCEId C  MPONOPLHOHAIBHBIM

YIPaBJICHUEM, U3YYUTh YCTPOWCTBO U IIPUHLMUII JCHCTBUSA.

Boinoainus padorty, Bl Oynere:

yMmemsb: BBHIOMPATH PETYIATOPHI pacxoja M JAPOCCETH C MPONOPIUOHATIBHBIM YIPABICHHUEM C
ydeToM TpeOOBaHUS MOTPEOUTENE U OCOOCHHOCTEH CTPOEHUS U NPUHLUIA JEHCTBUS, MPUMEHSITH B
TUAPONPUBOJIE, CHUMATh XapaKTEPUCTUKY, BBIIOJIHATh aHAJIU3.

MarepunanbHoe o0ecniedeHHe: METOINYECKUE YKa3aHUS.

OO6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[wapompuBoa, THIPOABTOMATHKA H
aBTOMATHU3ALM TEXHOJIOTHYECKUX ITPOLIECCOB".

3aganue:

1. W3yuuTh KOHCTPYKLUIO pEryJsaTopoB pacxofa M JApocceleil ¢ MNponopLUUOHATIBHBIM
yIpaBJIE€HUEM, MPUHLMI JCHCTBUS, TEXHUUYECKYIO XapaKTEPUCTHKY.

2. HauepTuTh TrHApOCXEMY C PEryjsTOPOM pacxoja WM JAPOCCEIEM C IPONOPLUOHATBHBIM
YIIPaBJICHUEM U DJIEKTPUUYECKYIO CXEMY YIIpaBJICHUS U cOOpaTh Ha CTEHIIE.

KpaTrkue TeopeTnyeckue cBeieHUs:

['unpaBnuueckue pacrnpenenuTeNd ¢ 3JIEKTPUYECKUM IPONOPLUUOHAIBHBIM  YIPABIECHUEM,
BBINOJIHAA (YHKLHIO HANpaBISIOLUX T'MIPOANapaToB, OJHOBPEMEHHO SBISIOTCS PEryIUpYyeMbIMH I10
BHELIHEMY YIPABJISIOLUIEMY 3JIEKTPUUECKOMY CUTHAIy JPOCCEISIMU. DTO MO3BOJISIET UCIOIb30BaTh UX B
KayecTBE I'MJpoalapaToB yIpaBJAIOLIMX PAcXoioM paboyel KUAKOCTH MPONOPLHUOHAIBHO BHEIIHEMY
cUrHaiy ynpasiieHus. OgHako pacxoj]i pabodel >KUIKOCTH 4epe3 JIpOCCElb OIpPENEseTCs] HE TOJbKO
IUIOLIA/IBIO €r0 MPOXOJHOI0 CEYEHMsI, HO U NMAaJCHUEM JAaBJICHMs Ha HEM, a, CJIIEJOBATEIbHO, 3aBUCUT OT
Harpy3Kky Ha UCIOJIHUTEIbHOM MEXaHHU3MeE.

Pucynok 1 - JIByXJIMHEHHBIN PETYISTOP pacxoa ¢ MPONOPHHUOHAIBHBIM YIIPaBICHUEM

s Toro 4TtoOBl BeMTUYMHA TPEOYEMOIo pacxoja OIpeNeNsach TOJIbKO CUTHAJIOM YIIpaBJICHUS,
[a/IEHUE JIaBJICHUs Ha pacipeaenurese (peryaupyeMoM JIpoccese) ciaeyeT NoAep )KUBaTh IOCTOSHHBIM.
OTO IOoCTUTAeTCsl MPUMEHEHUEM KJIalaHOB MOCTOSHHON Pa3HOCTH JIaBICHUH U MOXET OBbITh PeaTn30BaHO
HECKOJIbKUMH CIIOCOOAaMU: CXEMaTH4YeCKHM —— KJalaH TIOCTOSIHHOM pa3HOCTH JaBieHuid 1.2 wu
pacrnpenennTenb ¢ JIEKTPUIECKUM PONOPLIUOHAIBHBIM YIIpaBiIeHUEM 1.1 COEUHSAIOT OCIEN0BATEIBHO
(puc. 1, a); KOHCTPYKTUBHO — KJIAallaH MOCTOSIHHOM DPa3HOCTH JaBJICHUW U PEerylIupyeMbldl Apocceib
OOBETUHSIOT B €IUHOM KOHCTPYKIMH — PETYISATOpPE pacxoja C 3JIEKTPUUYECKUM MPOMOPLUOHATIBHBIM
ynpasieHueMm (puc. 1, 0).

IIpyn OTCYTCTBUM YIPABIAIOLIErO CUTHAJA HA IPONOPLMOHAIBHBI MarHUT PEryisaTopa pacxona
IJIOLIalb IPOXOJHOrO CEYEHUs 6 MOANPYKMHEHHOIO IpocCensl 3 paBHA HYIIIO, PACXOJ YEpE3 PEryIsaTop
OTCYTCTBYET.



[locne momauu ympaBisIOIErO0 CUTHAlZa Ha MPONOPLUUOHAIBHBIA MarHuT, SIKOpb 4 CMECTHUT
peryaupyeMslii Jpocceiab 3 BJIEBO HA BEJIIMYMHY, NMPONOPLHUOHAIBHYIO 3HA4Y€HHUIO curHana. [lozumms
Jpoccelis 3 TpH 3TOM KOHTPOJHMPYETCS JATYUKOM IOJIOKECHHS 5, BXOJSAIINM B JIHHHIO OOPAaTHOH CBS3H
KOHTypa YIpaBJICHHUA W IpU HEOOXOIUMOCTH KOppekTupyercs. Uepe3 perymsatop ycTaHaBIMBAeTCs
pacxojl, OMpeaesieMblil IMepernagoM JaBJICHHUS Ha JIPOCCEIUpYIOUIEH Imend 6, Iomaiab KOTOpOM
MIPONOPLUMOHAIBHO 3aBUCUT OT CUTHaja ynpasieHus. llepenan gaBnenus Ha apoccene 3 aBTOMaTHYECKU
MO//ICPKUBAETCA Ha YCTAHOBHUBIIEMCS! YPOBHE KJIallaHOM | MOCTOSIHHOM Pa3HOCTH JIaBJICHUM, IJIOIIA]b
MIPOXOAHOTO CEUYEHHUsI 7 KOTOPOI0, aBBTOMAaTUYECKH MEHSETCS B 3aBUCUMOCTH OT JaBJeHUs B KaHaie B.

Jlyiss cBOOOIHOTO MPOTEKAaHHs padouel KXUAKOCTH M3 KaHala B B kaHanm A B perynsarop pacxoja

BCTPOCH OOpaTHBIN KamaH 2.
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Pucynok 2 — [IponopuinoHaIbHBIN pErysaTop MOTOKa

ITopsinok BbINOJIHEHHS PadOTHI:

1. M3yuuTh KOHCTPYKLUHMIO M TPHUHIMI pabOThl  KIANMaHOB pacxoja C MNPONOPLHOHAIBHBIM
ynpasieHueM, 3apucoBatb YI'O. B dewm 3akirodaercs oTIM4Ms 3TUX JBYX KialaHOB?

2. Bprueptuth cxemy ¢ IpUMEHEHHMEM KaXKAOro KjarnaHa B IMPUBOJE BO3BPATHO-IIOCTYNATEIBHOTO
U BpalaTebHOro JEUCTBUS MU DJIEKTPUYECKYIO CXEMY YIIPABIICHHUS. Cobpatp cxemy,
BBITIOJIHUTB ITYCK U PEryJIUPOBKY IIapaMETPOB.

®opma npeacTraBjIeHUd pe3yabTara:



Otder opopMIIEHHBIH B TETpaau ISl MPAKTUYECKUX PabOT B COOTBETCTBUU C IMOPSIKOM BBITOJHEHUS
paboThI.

Kpurepum ouenku:

OTtnuuHO — paboTa BHINOJIHEHA BEPHO B MOJHOM 00BbEME, Ha 3alllMTE ONMKUCAH MPUHIMII pabOTHI BEPHO.
CoOpanHast Ha CTeHJIe cXeMa paboTaeT NMpaBWIbHO. BRITIOIHEH aHAIN3 XapaKTEPUCTUKU. XOPOULIO — €CTh
HE3HAYUTENIbHBIE OLIMOKM, Ha 3allUTe ONMUCaH MPHHUUN paboThl BepHo, Cxema B 1enoM paboTaer.
Y IOBIETBOPUTENBHO — €CTh OMIMOKHM, HA 3allUTe OMHCAaH MPUHIUI paOOThl MOYTH MpaBuWiIbHO. Cxema
paboTaeT mociie ucrpaBieHUs OMINOOK.

HeynoBnerBopurensHo — paboTa BBINOJIHEHA HE B IMOJHOM O00BEME, WM UMEIOTCS TPpyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 11
N3ydyenne xapakTepuMCTHKH NPONOPLUOHATIBHOIO peryasarTopa noroka 2F RE

Iesb: Hay4nTHCS BHIOMPATh PETYJIATOPBI PACX0Aa C MPONOPLUUOHANBHBIM yIIPaBIEHUEM, HU3YYUTh
YCTPOMCTBO U MPUHLIUI ACHCTBUS.

Boinoainus padorty, Bel Oynere:

YMmemp: BBIOMpATh PETYIATOPbI pPacxoja C TPONOPLUHUOHAIBHBIM YIPABIEHUEM C Y4€TOM
TpeOOBaHUs MOTPeOUTENss U OCOOCHHOCTEH CTPOEHUS W NpPUHLMNA JEHCTBUSA, HPUMEHATh B
TMJIPOIPUBOJIE, CHUMATh XapaKTEePUCTHUKY, BHIIIOJIHSITH aHAIU3.

MarepuanbHoe o0ecniedeHue: METOIUYECKHE YKA3aHHUS.

O0opynoBanue: He TpeOyeTcs

3aganmue:

1. V3yunTh KOHCTPYKLHUIO pETYJIsATOpa C NPONOPLUOHAIBHBIM YIPABICHUEM, IPUHLUI
NeUCTBUS, TEXHUYECKYIO XapaKTEPUCTHUKY.

2. HayepTuTb THApOCXEMY C PETYISATOPOM pacxoja WIH JPOCCENeM C IMPONOPLUOHATIBHBIM
YIPaBIEHUEM U IEKTPUUECKYIO CXEMY YIIPABIIEHUS U COOpATh HA CTEH/E.

KpaTkue TeopeTnyeckue cBeieHUs:

[Iponopunonaneubiii perynstop mnoroka 2F RE  paboraer mpu pasBnenunm go 315 Oap u
MakcUMalibHOM pacxoze A0 160 si/mMuH (puc.l) u obecrieunBaeT HE3aBUCUMO OT JAaBJICHHS
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Pucynoxk 1 - I[IponopuuonaneHeiii perynarop notoka 2F RE

U TEMIEPATyphl PaCXO KUIKOCTH, KOTOPBINA 3aaETCs SNIEKTPUUECKUM BXOAHBIM CUTHAIOM. COCTOUT U3
Kopryca 1, TpOTMOPIMOHAIIBHOTO —JJEKTPOMArHuTa C JaTYUKOM TEepPEeMEIICHHS 2, U3MEPUTEIHHOTO
npoccens 3, KianaHa rnepenajaa JaBieHus 4, orpaHU4IUTENs X0/1a 5 1 00paTHOTO KianaHa o.

Heobxomumeblii pacxoj 3amaércs MOTEHIIMOMETPOM B Bue BXoaHoro curHaia oT 0 go 100%.
Bxomnoil curHam mpeoOpa3oBBIBAETCS B YCHUJIUTENE W TOCTYMAeT K MPOMOPIMOHAIBHOMY MAarHuTy,
KOTOPBIA H3MEHSET OTKPBITHE U3MEPUTEIBHOrO npoccenss 3. IlonokeHne U3MEPUTETBHOIO JIPOCCENs
KOHTPOJIUPYETCS] JTaTYMKOM TIEPEMEIICHUS, KOTOPBIM BBIMOJHSIET POJb JaTYMKa OOpaTHON CBS3H,
KOPPEKTUPYIOIIUM BO3MOKHBIE OTKJIOHEHUSI U3MEPUTEIBLHOTO APOCCESL.

Knanan mnepenaga naBneHud 4 TNOAAEPKUBAET TOCTOSHHBIM Tepenaa JaBJICHUM Ha
M3MEPHUTEIILHOM JIpOCCelie, HEe3aBUCUMO OT OOIIEr0 YpOBHS JaBieHHsS. PanuroHanmbHas KOHCTPYKIIHS
M3MEPUTENIBHOTO APOCCENs CBOJUT K MUHIMYMY BIIUSIHUE KOJIeOaHUI TeMIiepaTypebl.
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Pucynok 2 — [lepexonHoii nmpouecc npu

CTylI€H4YaTOM BXOJHOM CUTHAJIC 1 aMINUIUTYAHO-YaCTOTHAA XapPaKTCPUCTHUKA

ITopsiiok BHINOJHEHUS PAGOTHI:

1. M3yuuTh KOHCTPYKLMIO M MPHHUUN paboThl  KJalaHa pacxoAa ¢ MIPONOPLUOHATIBHBIM
ynpasieHueM, 3apucoate Y['O. B uem 3akimoyaercs NpUHLMIHAIBHOE OTJIMYME JIAHHOTO
KJIallaHa OT JIPYT'UX KJIanaHoB?

2. Bebrueptuth CXeMy C NpPUMEHEHHEM KJalaHa B NPHUBOJE BO3BPATHO-IIOCTYNATEIBHOIO U
BpalllaTEeIbHOIO  JIEMCTBUS U JIEKTPUUECKYIO cxeMy yrpapiieHus. CoOpark cXxeMy, BBIIIOJIHUTh
IIyCK U PEryJIMpOBKY MapaMeTpOB.

®opma npeacTaBieHus pe3yJabTara:

OTtuer OoQOpPMIICHHBII B TETpaau IUIsl MPAKTUYECKUX pabOT B COOTBETCTBHH C TOPSIKOM BBIITOJHEHHS
paboTHI.

Kpurepun onenkn:

OTtnuaHO — pa®oTa BHITIONHEHA BEPHO B MOJHOM 00BEME, Ha 3alllUTE ONMKCAH MPUHIMIT paboTHl BEPHO.
CobpanHas Ha cTeHJe cxeMa paboTaeT MpaBUIbHO. BBINONHEH aHaIu3 XapakTepUCTUKU. XOPOULIO — €CTh
HE3HAYMTENIbHbIE OIMOKHM, Ha 3allUTe OMHCaH MPUHIMMI padoThl BepHO, Cxema B IeJOM paboTaer.
VY 10BNETBOPUTENBHO — €CTh OLIMOKHM, Ha 3alUTe ONMHUCAaH MPUHUUI pabOThl MOYTH NMpaBuWiIbHO. Cxema
paboTaeT rmocie ucrpaBiIeHUs OMHUOOK.

HeynosnerBoputenbHo — paboTa BBIMOJHEHA HE B IOJHOM O0BEME, WM HMEIOTCS TPyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 12
KpuTtepun onpenesenusi napaMeTpoB ynpaBJIeHHs

Henab: HayyuThCs aHAIM3UPOBATH U BHIOMpATh MMapaMeTphbl YIPABICHUS pacIlpeleiuTeneii ¢
MPONOPIUOHAIBHBIM YIIPABICHUEM.
Boinosnus patdorty, Bel Oyaere:

yMemsp: aHAIM3UPOBATh U BBHIOMpPATh MapaMeTpbl YIPaBICHUS pacHpeenuTesei c
MPOIMOPLIMOHANIBHBIM YIPaBIEHUEM, CHUMATh XapaKTEPUCTUKY, BBIIIOIHSITH aHAJIH3.

MartepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

Oo6opynoBanue: KOMIUIEKT y4eOHOro oOopymoBanus "[waponpuBoa, THUAPOABTOMATHKA U
AaBTOMATHU3AIIUS TEXHOJOTUYECKUX MPOIIECCOB".

3aganme:

1. BpImonHUTH aHaNU3 MapaMETPOB YIOPABICHUS paCHpeleNUTeIel C MPONOPLUUOHATBEHBIM
yIpaBICHUEM.

2. HauepTuTh TUAPOCXEMY H DIIEKTPUUYECKYIO CXEMY yIpaBieHHUs U coOpaTh Ha crenae. CHATh
XapaKTePUCTHKY.

KpaTkue TeopeTuyeckue cBeIeHUs:

Pacnipenenurenu ¢ mponopuuoHaIbHBIM YIPABIEHUEM HE TOJILKO MEHSIOT HaIllpaBJICHHUE MOTOKA
1 00eCreunBaloT peBEPC THAPOIBUTATEINS, HO U 00ECIIEUNBAIOT PErYIMPOBKY pacxoja i YIpaBICHHS
CKOPOCTBIO  IIEPEMEILECHMS HCIOJHUTEIBHOrO MexaHu3ma. Ilo3ToMy — BaKHOM XapaKTEPUCTHKOMN
SBJIAIOTCSI TUCTEPE3UC, TOYHOCTh IpPU IOBTOPEHUM, TIpaduyeckass U BpEMEHHas XapaKTEPUCTHKU
OCHOBHOTO 30JI0THHKA, XapaKTEPUCTHKA PaCXO]I - TOK.

l'ucmepesuc — 3T0 morpemHocTh Xapaktepuctuku. Ha pucyHke 1 mokasan rucrepesuc, T.e.
MOTPEIIHOCTh X012 30JI0THHUKA wik pacxona AS u A Q. Paccmorpum rpaduk moapodbuee. Kornma curaan
I, ma mpoxoautr or 0 A0 MakcuMymMa M XOJ 30JOTHHUKA paCHpPENENIUTEeNsl MOJ JAECUCTBUEM SKOPS
AJIEKTPOMAarHuTa YBEJIMYUBACTCSI MPOMOPLHUOHAIBHO CHUJIE TOKA, a 3HAYUT YBEJIMYUBAECTCS U Pacxoj
yepe3 30J0THUK. I[Ipm oOpaTHOM XoJe 30JI0THHMKA, T.€.IIPU YMEHBIIEHWU BXOJHOTO CHUTHAJIa OT
MakcuMmyma 710 0 X0 30JI0THHKA U COOTBETCTBEHHO PacXoj 4epe3 30J0THUK JOJIKHBI YMEHBIIATHCS
MIPONOPLMOHATIBHO YMEHBIIIEHUIO BXOIHOTO CUTHANIA (IIYHKTUPHAS JIUHUA).

=

g /

- /, ‘
o 3 7 £

= <
g g / AQ wnm As %
>
g2 7 * a
as o

- / I
[~
Bxopwoi eurean | (ma) XOA NOPLUINA 5 Mw Bxoanoi curvan |

PI/ICYHOK 1- FI/ICTepe3I/IC U IpOTrpeCCUBHAd pacxXoaHasa XapaKTCPUCTHUKA

Ho Tonpko B naeane. Ha npaktuke xapakrepuctuka OyaeT UMeTh oTkiIoHeHue. [Ipu yBennuenun
CUrHaljia — HUXXHSA CIUIOITHAA, a IIpU YMCHBIICHUHN CUTHAJIa — BEPXHAA CIIJIOIIHAsA. Pa3H1/111a MCXKIY HUMHU
U €CTh MOTPEIIHOCTB, T.€. THCTEPE3UC X0/1a 30J0THHKA WK pacxona AS u A Q. Xopommnm mokasaresnem
Ha MPaKTHKE CYUTACTCS, €CIIM MOTPEIIHOCTh COCTaBIseT He Oonee 1%.

Tounocms npu nosmopenuy Uy 0CHPOU3EOOUMOCMb — TO AUAINIA30H, B MIPeieax KOTOPOro npu
YCTQHOBKE OJIHOTO M TOTO >X€ BXOJHOIO CHTHaJla JIOCTUTAETCS BBIXOAHOM CUTHaN (3aBUCHMOCTD
MOJTy4aeMOoro pacxo/ia (BBIXOJAHOM CUTHAT) OT XO/a 30JI0THUKA WM BXOJHOTO CUrHana). B naeane — npu



YCTaHOBKE 30JIOTHHKA B OJHO U TOXE TMOJOKEHUE PACXO]] Yepe3 30JIOTHUK HE JOJKEH OTIMYAThCS Ooliee
geMm Ha 1%.

Jns  monydenust Oojiee  KAueCTBEHHOW  pPacXOJHOW  XapaKTePUCTHKU HA  30JIOTHHKAX
pacrpenenuTesield ¢ MponoOPLUOHAIBHBIM YIIPABJIEHUEM BBIMOJIHIIOT CIEHUAIBHBIE APOCCEIbHBIE KaHAIIbI
TPEYroJbHOU POPMBI.
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Pucynok 2 - IlepexoaHble MOI0KEHHS 30JI0THUKA OOBIYHOTO ¥ IIPOIPIIMOHAIIBHOTO paclpeAesuTeNei ¢
OJIMHAKOBOM CXEMOU UCIIOJIHEHUS

Hanuuue ynpasisironieil KpOMKH €O CIIEHHAIBHBIMU TPEYTOJIbHBIMU APOCCEIbHBIMU KaHABKAMH Y
pacnpenenuTene ¢ OPONPLUOHANBHBIM  YIOpaBJIEHHEM OOECHEeUMBAET COEJUHEHE KaHaJloB B
COOTBETCTBUH CO CXEMOU HCIIOJHEHHS B MEPEXOJAHOM MOJIOKeHUU. CpaBHUTE NMEPEXOIHBIC MOJIOKEHUS
30JI0OTHUKAa OOBIYHOTO M TPOIOPIHMOHAIBHOIO PaCHpeeTUTENe C OJWHAKOBOW CXEMOW HCIOJHEHUS
(pucyHOK 2).

[Tpu BBIOOpE pacmpeneauTeNeid ¢ MPOMOPIHOHATBHBIM YIIPABICHHEM HEOOXOAMMO YUUTHIBATH H
KCIOJIb30BAaTh BO3MOKHOCTH PETYJIIMPOBKH PACIPEACIIUTEIS P MAKCUMaJIbHOM XOJE 30J0THUKA. YUem
00JIbIIIe BO3MOXHBIN TUAITA30H PETYIIMPOBKMA TEM KadeCTBEHHee OyayT moirydeHHbIe 3HaueHus. C 3Toi
LENBIO TIPU BBIOOpPE pacTpepeuTeNsi He00X0AUMO TIIATEIHFHO aHATH3UPOBATH XapaKTEPUCTHKY “Pacxoj
— HOMUHAJIBHBIN TOK’ MPHU COOTBETCTBYIOUINX MOTEPSAX JNaBICHUS Ha pacnpeaenutene (pUucyHok 3, 4).
ITPUMEP: Heobxogumo mono0paTh pacnpeneauTelb C MPONOPIHOHATILHBIM YIIPaBIECHUEM IS
TUAPOTIPUBO/IA TIPH CIAEAYIOMINX YCIOBUSAX paboThl (Tad.1):

Tabnuna 1 — Ucxonusie qaHHbIe A7 BEIOOpA pacTpeaenuTeNs

ITapamertp Bennunna
Pabouee naBneHue B cucreme P=120 Gap
JlaBneHue npu paboyeil CKOPOCTU TUAPOIBUTATEINS P=110 Gap
JlaBiieHre IpU YCKOPEHHOM XO0J1€ TUIPOBUTaTENs P=60 Oap
Pacxon B ruapoBuTarese mpu padodeit ckopoctu Q=5-20 n/mun
Pacxon B runponBuraresne npu yCKOpEHUU ABUKEHUS Q=60-150 n/mun

[Tpu BBIOOpE pacnpenenuTens OObIYHO YYUTHIBAIOT TOJBKO MaKCUMAaNbHBIN pacxol B cucreme. B
JAaHHOM IIpuMepe OH cocTtaiseT 150 1/MuH.

[Tpu BBIOOpE ApOCCENUPYIOLIETO pacHpeAeTUTeNs] He0OOX0AUMO YYUTHIBATh MOTEPU JaBJICHUS U
BHHUMAaTeIbHO aHAJIM3UPOBATh PACXOAHYIO XapaKTePUCTHKY. B TaHHOM mprMepe OHU COCTaBIISIOT:
I)ITotepst naBieHUs HA pacpeeauTee Mpu padbodeil CKOPOCTH:

PV =120-110=106ap

I)ITotepst naBieHUs Ha pacpeeUTeNe TPH YCKOPEHUH

PV =120-60=606ap

Teneps ananuzupyem paboune rpaduku mpemiaraeMelx pacnpeaenuteneii. Bapuant 1 npencrasien Ha
pucyHke 3.
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Pucynok 3 - XapakrepucTruka “pacxol — HOMUHAJIBHBIIA TOK, BapuauT 1
b

1. Onpenensiem auanazoH peryaupoBaHus Npu padboudeit ckopocTH. Pacxon npu stom
coctaBuT OT 5 1m0 20 n/mMuH M motepsi maBineHus coctaBuT 10 6ap — rpadux 1. IlpoBogum
TOPU30HTAJIbHBIE JIMHUM (KENTBIM ILIBETOM) JO IepecedyeHus ¢ rpapukom 1 u or Touek
nepeceueHms OIyCKaeM JIMHUIO BHHU3 10 OCH HOMHHAJIBHOTO ToKa B %. [lomyuaem cienyromue
3HAYeHUs] HACTPOMKM: JUISl MOJIyYEHHs] pacXxoja paBHOIO 5 JI/MUH Ha 3JEKTPOMArHUT HY>KHO
nonath 37% Toka, a 4ToObl oMyuuTh 20 J/MUH HYXHO TIpuMepHO 47%. Takum oOpazom,
JMaTa30H PEryJlIupoBKU Maruuta coctaBut 47-37=10%.

2. OmnpexensieM AuanazoH PeryJUpOBaHUS NPU YCKOPEHHOM JBIKEHHMH. Pacxon mpu
3ToM cocTaBuT oT 150 no 60 n/mMuH M motepst JaBieHust coctaBuT 60 OGap — rpadux 5.
[Tonydaem crnenyromye 3Ha4eHUs] HACTPOUKHU: JJIsl MOJTYYeHHs pacxoaa paBHoro 60 J1/MUH Ha
9JIEKTPOMArHuT HYXHO nojaTth 48% Toka, a 4ToObl monyuuTh 150 J1/MUH HY)KHO HPUMEPHO
66%. Takum 00pazom, TUana3oH PeryJIMpPOBKA MarHuTa coctaBuT 66-48=18%.

Ecmun yuects cpennuit  rucrepesuc B 3%, TO CTAHOBUTCS OUYEBUAHBIMHM CIIOKHOCTH MpHU

pEryanupoBKe.
PaccMoTpuM BTOpOI BapruaHT pacXxoJHOW XapaKTEPUCTUKHU (PUCYHOK 4).
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PV = NOTEPA SaBNEHHA Ha KNINaHe (CYMM3 NEPENana AaBNEHMA Ha APOCCENMPYIOWER KPOMKE NOABOAR U cnusal
Pucynok 4 - Xapakrepuctrka “pacxoj — HOMUHaJIbHbBIN TOK, BApHAHT 2
[Ipu BBIOOpEe pacmpedenuTenst ¢ TaKOW pPACXOJHOM XapaKTePUCTUKOW MBI TIOTYYUM MPHU
YCKOPEHHOM XOJI€ JWala3OH PeryiupoBaHus B npenenax 66% - 98%, 3HauuT Auana3zoH peryaupoBas



cocraBuT 32%. Ilpu pabGouem xome — ot 36% m0 63% u nuana3oH peryiupoBaHusi cOCTaBUT 27%.
VYBenuuuBaeTCs JUana30oH PEryJIHpOBaHUS a 3HAYUT YIIYYIIAaeTCs paspemiaronias CrHocoOOHOCTh
pacrpenenuTeiss i MakKCUMaJIbHO A()()EKTUBHO UCIIONB3YIOTCS €T0 XapaKTEPUCTUKH.

IMopsinok BbINOJTHEHHS PAdOTHI:

1. Kakue mapameTpbl U XapaKTEPUCTHKU HEOOXOIMMO YUUTHIBATh M AHAIU3UPOBATH MPHU BHIOOpE
KJIAMIAaHOB C TIPOTIOPIIMOHAIBHBIM yIpaBieHneM? 3amuiuTe HeoOXxoaumblie ompeaeneHus. Kak
NOOUTHCS MOTPEIIHOCTH TOBTOPsieMOCTH He Ootiee 1%?

2. BpruepTuTh THIPOCXEMY | DJIEKTPUYECKYIO cxeMy yrpaBieHus. CoOpaTh CXeMmy, BBIIIOJTHHUTH
MyCK ¥ PETYJIIMPOBKY mapamMeTpoB. CHSTh XapaKTEPUCTHUKY.

dopma npeacTaBJeHus pe3yabTaTa:

Ot4der opopMIIEHHBIH B TETpaau IS MPAKTUYSCKUX PabOT B COOTBETCTBUU C IMOPSIKOM BBITOJHCHUS
paboThL.

Kpurepum ounenku:

OtimuHO — paboTa BEHITIOJHEHA BEPHO B IMOJTHOM OOBEMeE, Ha 3allUTEe OMHCAH MPUHIUI PabOTHl BEPHO.
CobOpannas Ha cTeHIe cxeMa paboTaeT MpaBUiIbHO. BBINOTHEH aHaIN3 XapaKTePUCTUKH.

XOopoIIo — eCTh HE3HAYUTEIIbHBIC OIMTUOKH, Ha 3allIUTE OMMCAaH MPUHIUI paboThl BepHO, CXeMa B IeJIOM
paboraer.

Y I0BNETBOPUTENBHO — €CTh OLIMOKHM, Ha 3allUTe OMHUCAaH MPUHIUI pabOThl MOYTH MpaBuwiIbHO. Cxema
paboTaeT mociie UCIpaBICHUS OIIMOOK.

HeynosnerBopurenbHO — paboTa BBINOJHEHA HE B MOJHOM OOBEME, MM UMCKOTCS TpyOble OIIMOKH.
Cxema He paboTaer.



IIpakTnyeckoe 3ansaTue Ne 13
BerpaunBaemble KJanaHbl ¢ NPONOPIHOHAIBHBIM YIIPaBJIeHUEM

Henab: HayuuThcs BbIOMpaTh BCTpaMBaeMble KIalaHbl C MPOMOPLUOHAIBHBIM YIPaBICHUEM,
U3y4YUThb YCTPOMCTBO U IPHUHILIMII ICHCTBUS.
Boinosinus padorty, Bel Oynere:
ymemsb: BbHIOMpATh BCTpPAaWBAaeMble KJAaHbl C MPOMOPIHMOHATILHBIM YIPABICHHEM C Y4E€TOM
TpeOoBaHUsl MOTpeOUTENsE M OCOOCHHOCTEH CTpOEHHS W MPUHIMNA JACWCTBUA, NPUMEHSITH B
TUIPONIPUBOJIC, CHUMATh XapaKTEPUCTHUKY, BBIMOIHATH aHAJIHU3.
MarepunanbHoe obecniedeHHe: METOJUUECKUE YKAa3aHUsI.
O6opynoBanmue: He TpeOyeTCs
3aganue:
1. M3y4nTh KOHCTPYKLUIO BCTPAUBAEMBIX KJIAIIAHOB C MPONOPLUHUOHAIBHBIM YIPABIICHUEM,
MIPUHIIUIT JEHCTBUS, TEXHUYECKYIO XapaKTEPUCTHKY.
2. Haueptuts moapoOnoe YI'O kiamnaHoB.
KpaTkue TeopeTnyeckue cBeieHUs:
1. BcrpamBaemble KiIanlaHbl OTPAHUYEHHUS JABJICHUS ¢ TPONOPHHOHAIBHBIM YIIPaBJIeHHEM

B3 SAUATE OF Puguc, C 33WATOR OT Dpypuc.
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Pucynok 1 — Koncrpykuus u noapo6Hoe YI'O pa3nuyHbIX BapuaHTOB UCTIOIHEHUI

BOHpOCI)II B dgem 3akmrouaercs MNPUHOWUIIAAJIBHOEC OTIMYMEC KilallaHOB C JAHHBIM BUIOM ynpaBJ'ICHI/ISI?
Kaxnmu JOCTOMHCTBaMHU OHHU o6naz[a10T?

2. BerpauBaemblii HOPMAJILHO 3aKPbITHI KJIaNaH MOHUKEHUS TaBJIEHHUS ¢ PONOPIUUOHAIBHBIM
ynpasJieHHeM (puc.2)
[Tpunuun padotsl. Ha 4 npuxoauT 3aiaHHbli curHai, B KaHane 13 ycraHaBIMBaeTCs 3a/JaHHOE

napienue. T.k. 13 coenuneH ¢ npaBoil 16 u yepe3 A ¢ neBor 12 MoOJOCTAMH 30JI0THUKA 7, TO 30JIOTHUK
HAYMHAET YCTAaHABIMBAaTh TAKOE )K€ JaBjieHue U B KaHaie 10.

Ecnmu naBnenuwe B 10 Gosbie, ueM curHai Ha 4, TO 7 ycTaHaBIWBaeTCsA Tak, 4yTo pacxon B 10
yYMEHbIIaeTcsa, a yepe3 15 B nuHuto P yBenmnuuBaeTcsa, Mo3TOMY JaBl€HUE B 8 yBEIUYUTCA U | HaUMHAET
MIPUKPBIBATHCA, MO3TOMY pacxol B B ymeHblaercs, AaBieHHE YCTAaHABIMBAETCS B COOTBETCTBUHU C
CUTHAJIOM 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 # KNONEN OF pa (12) nosepxHotTe NOpLINA
{5} nuHuA ynpasneHnA {13) nvnesn ynpannesun

(6] oreercTHe (14) npywwmna

(7} ynpasnnmusi nopuwext (15) na ynp
8} Py {16) nomepxmocTh nOpLIHA

PI/ICYHOK 2 - KOHCTp}’KHI/IH N CXCMbI UCITIOJTHCHUA

Bonpoc: Kak paboraer kinanas, eciiu JaBjleHUE B TUHUU B MeHbllle, YeM CUTHaIl Ha MPONOPLHUOHAIBHBIN
AJIEKTpOMarHuT kiamnad 4?7 Bo3MokHO 11 OECKOHTPOJIbHOE MOBBILICHHUE IaBJICHUS B TUHUM B, Hanpumep
IO/l IEMICTBHEM BHEIIHEN HArpy3KH Ha TMIPOJBUTATEND?

3. lpoccesb ¢ NpONOPUHOHAIBLHBIM YIIPaBJIeHUEM
[Ipumensiercs [Uisi  peryiaupoBaHUs OOJBIIMX PAacXOJOB B 3aBUCHMOCTH OT CHTHaja Ha

PONOPLMOHANIBHBIN 3NieKTpoMarHuT. [lpencrtaBinser coOOM KOMIUIEKT M3 3aTBopa 3 B KayecTBe
Jpocceis, JaT4yuKa rnepemeleHus 4, raTunka oOpaTHoi cBs3u 7 U OJI0Ka yIpaBiIeHUs 5 ¢ yIpaBisSIOLIM
nopiiHeM 10 1 perynupyeMbIMHU 3JeKTpOMarHuTaMu 6 (pUCYHOK 3).

Ecnu snexTpomMarHut o0ecToueH, To 3aTBOP 3amepr.

[Ipn ycraHoBKe 3ajaHUs B DJIEKTPOHHOM OJIOKE B JaTYMKE 7 MPOMCXOJUT CPAaBHHBAHHE BHEIIHETO
CUTHaJa U peajlbHOTO MOJIOKEHHs 3aTBOpa 3, MO pe3yjbTaTaM KOTOPOTo MPOM3BOAMTCS Mojlada TOKa Ha
YIpaBJIsIEMBII MarHUT U NMOPIIEHb 10 ycTaHaBIMBAaeTCs B HY)KHOE NOJIOKEHUE. J[poccennpoBaHue MOTOKa
B Toukax 12 u 13 co3gaét HEOOXOMMMBIN Tiepernal JaBjIeHUsI B HaIKJIAIlaHHOW TOJIOCTH 3aTBOpa 3 U OH
YCTaHABIIMBAETCS TAK, YTO PACXOJ] YEPE3 HETO COOTBETCTBYET BXOJSAIIEMY CUTHANY.

[Ipu oTKIIOYEHWM TOKAa WM OOpBIBE Kalens KiamaH aBTOMAaTUYECKH 3aKpbIBaeTcs ((yHKIHS
OJIOKHPOBKH).
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PI/ICYHOK 3 - KOHCTPYKI_II/IH BCTpauBacMoOro ApocCcCeiisd C IMPOIMOPUUOHATIBHBIM YIIPABIICHUCM

HOpﬂ}]OK BbIIIOJTHCHHU A paﬁoTbl .

1. BHuMaTenpHO ~— M3YyuuTh ~ KOHCTPYKIMIO  BCTPAaMBaeMbIX  KJIAlaHOB ¢
IIPONOPLIMOHANIBHBIM YIpaBiIeHUEM. B ueM 3akirouaro JOCTOMHCTBA BCTpauBacMOM anmnapaTrypsl?
2. Beraeptute  moapoOHbie YI'O kitanaHoB, OTBETUTH Ha BOIIPOCHI.

®opma npeacTaBiaeHus pe3yJabTara:

Otuer oQopMIIEHHBII B TeTpaau JUIsl MPAKTUYECKHX pabOT B COOTBETCTBHM C TMOPSIKOM BBITOJIHEHHS
paloThI.

Kpurtepuu ouenku:

OTtnuyHO — pa®oTa BHINOJIHEHA BEPHO B MOJHOM 00BbEME, Ha 3alllUTe ONMKUCAH MPUHIMIT paboThl BEPHO.
CoOpaHHast Ha CTeHJIe cXeMa paboTaeT NMpaBWIbHO. BHINIOIHEH aHaIM3 XapaKTEepPUCTUKHU. XOPOIIO — €CTh
HEe3HAUUTeNIbHbIE OLIMOKM, Ha 3allUTe OMHUCAaH MPHHLUUI paboThl BepHO, Cxema B 1eloM paloTaer.
VY 10BIE€TBOPUTENBHO — €CTh OIMIMOKHM, Ha 3allUTe OMUCAH MPUHIMII pabOTHl MOYTH MpaBHiIbHO. Cxema
paboTaeT mocie ucrpaBieHUs OMINOOK.

HeynosnerBopurenbHo — paboTa BBINOJIHEHA HE B MOJHOM OOBEME, MM UMEIOTCS IpyOble OLIMOKH.
Cxema He paboTaer.



IIpakTyeckoe 3ansaTue Ne 14
Oco0eHHOCTH MOHTAXKA M HAJIAAKH THAPONPHUBOIA C MPONOPILHOHAIBHBIM YIIPABJICHHEM

Ieanb: omnpenenauTs OCHOBHbIE OCOOEHHOCTM MOHTaXa W HalaJKd TUAPONPHUBOAA C
IIPOIOPLIMOHAIIBHBIM YIIPaBIEHUEM

Boinosnus padory, Bel Oyjaere:

ymemp: COCTaBIIATH TEXHOJIOTMYECKYI0 KapTy MOHTaXa KialmaHa C IOPONOPLHUOHAIBHBIM
yIpaBICHUEM

MarepuanbHoe o0ecniedeHue: METOIUUYECKHUE YKA3aHHUS.

OGopynoBanue: He TpeOyeTCs

3aganmue:

1. Omnpenenutb OCHOBHBIE OCOOCHHOCTM MOHT@Xa HM  HaNaJKd TUAPONPHBOAA C

IPONOPLUOHAIIBHBIM YIIPABICHUEM.

2. CoCTaBUTh TEXHOJOIMYECKYIO KapTy MOHTaka KJIallaHa ¢ MPONOPLUOHAIBHBIM yIIpaBIeHUEM

Kpatkue Teopernueckue cBeJeHH:

IIpy MOHTa)ke TMIPONPUBOAA C  TUAPOANIAPATYPOH  C HPONOPLHUOHAIBHBIM YIPaBIECHUEM
ucnonb3yroT pekomenaanuuun DIN 24 346  u ISO 4413. MonTaxHble THE3A 11 BCTPAMBAEMbBIX
KJIallaHOB  BBIMOJIHSIOTCS B cOOTBeTCTBUU co craHmapramu ['OCT 27790-88, DIN 24342 u ISO
7368:19809.

Ocob6oe BHUMaHME YAEISAIOT YUCTOTE U KauecTBY paboueil cpeabl. Ilepen MoHTa)koM HE00X0AUMO
IIPOMBITH OCHOBHBIE W ymnpasisitouiue JuHuu. [lo pekomennanun  DIN 24 346 u ISO 4413 Bpems
IIPOMBIBKH t orpenesisaoT no popmyse:

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

Haxonsmeecs B CUCTEME MacIio HYKHO MIPOIYCTUTh yepes
¢bubTp MUHUMYM 150-300 pas. Pesynbrarsl IIPOMBIBKHU JOJIKHBI
MEePUONYECKH MTPOBEPATHCS MyTeM MPUOOPHOro aHamu3a padouel )KUIKOCTH.

B cnyuae 3amensl paboueil ®KHUIKOCTH Ha TaKyl0, KOTOpasi HE CMEIIMBACTCS MJIM HECOBMECTHMA C
npenpiayien, TpedyeTcsl CylecTBEHHO Ooubliiee BpeMsl MPOMBIBKU. B Xole MpoMbIBKM HEOO0XOAMMO
gyepe3 KOPOTKHE IMPOMEXYTKHM BpPEMEHHU IpOBEpSATh Bce (PUIBTPHI M, MPU HEOOXOAMMOCTH, MEHSThH
(UITBTPOITIEMEHTHI.

IHoaroroBka Kk MOHTaXKY

[Ipe’xne yeM MOHTHpPOBaTh KJallaH HAa MOHTAXHYIO I[aHENlb, HEOOXOIUMO MPOBEPUTH
COOTBETCTBHE 0003HAUEHUS TUIIA KJIallaHa JJaHHBIM 3aKas3a.

1. Yucrorta. Ilpu MoHTaxe O4UCTUTH pabOUyI0 30HY M NPONOPLHMOHAIBHBIN KilanaH
bak ynmiaoTHUTH OT BHEMHUX 3arps3HeHuil. Ilepeq MOHTaXoM JOJKHBI OBITh OUYMIIEHBI
TpyOOIIpOBOJbI U 0aK OT IpsA3H, OKAJIUHBI, MIECKa, CTPYKeK U T.A. V30rHyThIe ¢ MOAOrpeBOM
WIN CBapHbIE TPYOBl MOAJIEKAT TPABICHUIO, MPOMBIBKE U cMa3ke. IIpu ouncTke NMpUMEHSTh
TOJIbKO HEBOJIOKHUCTBIE TKAaHU WK CHEHalIbHYI0 Oymary.

2. VYIUIOTHAIOUIME CPEJCTBA, TaKUe KakK MEHbKa, 3aMaszka WM YIUIOTHSIOLIAs JICHTa
HEIOMYCTHUMBI.

3. Jlns JOCTMXKEHUS BBICOKOM KECTKOCTHU ciielyeT M30eraTh IUIAHTOBBIX COeTMHEHUN
MEXly KJIallaHOM M noTpedutenem. /s Tpy6onpoBoIoB clieAyeT UCIOIb30BaTh OECIIOBHbBIE
TpyOBbI BEICOKOT0 KauecTBa 1o cranaapty DIN 2391, vactu 1 u 2.

4. CoenuHUTENbHBIE TPYOONPOBOJBI MEXAY MOTPEOUTENEM U KIIAllaHOM JIOJIKHBI
ObITh Kak MOXXHO KOpOY€; Mbl PEKOMEHAYeM MOHTHPOBAaTh IPOMOPIHOHAIBHBIN
KJlanaH mno0JM30CcTH OT moTpeduTensa. MOHTaXHas IUIOCKOCTh JOJKHAa HMETh KauecTBO
00paboTku moBepxHocTH Rt max <4 Mkm u miockocTHOCTh < 0,01 MM/ 100 MM ITHHBL



5. Kpenexnbie O0NThl JODKHBI COOTBETCTBOBATH YKa3aHHBIM B JIUCTaX Karajora
pasMepaM W KJacCy  NPOYHOCTHM W 3aTATUBAThCA  3aJaHHBIM  KPYTAIIAM
MOMEHTOM.

6. B xadecTBe 3ampaBOYHOrO W BEHTHWISAIHMOHHOTO (UIBTpAa PEKOMEHIYETCS
O3YIIHBINA GUIBTP C Pa3MEPOM sTUCHKH, COOTBETCTBYIOIIUM (DHIIBTPY TUAPOCUCTEMBI.

MoHnrax

[Ipy MoHTake KjamaHa C MPONOPLHOHAIGHBIM YIPABICHHEM HEOOXOIUMO CIEIUTh, YTOOBI
CTHIKYIOIIMECS TOBEPXHOCTH KJIAllaHA M MOHTAXHOW IUIMTHI ObUIM CyXMMH. Kpemexnble OONTHI Tyro
3aTATUBAIOTCS BPYYHYIO. Ecmu 601TOB OosbIe YETBIPEX, TO
B IIEPBYIO OYepellb 3aTATHBAIOTCS MIPOMEKYTOUHbIe O0nThl. Takas ycraHoBKa oOecrieunBaeT HaJEKHYIO
repMETU3ALHUIO CTHIKA YIUIOTHUTEIBHBIMH KOJIBLAMH.

[TonoxxeHre mpu MOHTaXe MPEANOYTHTEIFHO TOPU30HTAIBHOE, OTHAKO €CITM MPONOPLIUOHAIBHBII
KjamaH OyJeT YCTaHOBJIEH Ha mnoTpeduTene, Hajgo u30eratb pacroyIOKEHHS 30JOTHHKOB KIamaHa
napauIebHO HAIPaBICHUIO YCKOPCHUSI.

Knamanbl CTBIKOBOTO WJIM MOAYJIBHOTO MOHTHUPYIOTCS Ha MOHT@XHOH miuure. PaccMoTpum
pUMep MOHTaXKa PacIpeeNTUTENs C MUIOTOM.
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Pucynok1 — MoHTaXHBII 4epTEX pacpelenuTeNs HENPIMOTo A1eHCTBUSA

MoHnTaxHbIE TIJIUTBI o KaTaJory RD 45 054 u O0NTHI
KpEIUIEHNs 3aKa3bIBatoTCs OTAENbHO 4 mTykn M6 x 45 DIN 912-10.9; Ma = 15,5 Nm.

Ha uyeptexe oGo3HauyeHsl: 1 - OCHOBHOW pacrpenenuTeNb, 2 - KJIamaH NpexynpaBieHus, 3 -
pasmep st ucnonH. «4WRZ...» (He cToWKOro K MOpCKOM Bone), 4 - pa3mepbl sl HCIOJHEHUS
4AWRZE...”, 5 - nponopuHoHaIbHBIN IEKTPOMArHuT "a*, 6 - MPONOPLUUOHANBHBIN 31eKTpoMaruut "b®,
7 - mpucoen. mrekep "A“, 8 - mpucoen. mrekep 'B“, 9 - mp. mrekep mo E-DIN 43 563, 10 - pyunoe
ynpasienue "N9%, 3akpbitoe, 11 - 3armymika a1 KjlanaHa ¢ OJHUM MarHUTOM, 12 - Tabimuyka KjamaHa
npenynpasieHus, 13 - Tabauuka OCHOBHOTO pacmpezienutens, 14 - BcTpoeHHas 3JeKTpoHuKa, 15 -
peoyKUMOHHBIM KiamnaH, 16- ymnotHuTensHoe R-xombro 13x1,6x2; npucoeaunenus A, B, P, T, 17 -
yriotTHuTenbHOe R-kombuo 11,18x1,6x1,78; npucoenunenus X, Y, 18 - MecTo 11 CHATHS MPUCOECAUHUT.



mrekepa, 19 - coenuautensHas miurta (tun 4WRH...), 20 —ycraHOBOYHasI TOBEPXHOCTh, PACIIOIOKEHHE
OTBEPCTUI o DIN 24 340 Form A, ISO 4401 u
CETOP-RP121H (X u Y - mpu HEOOXOAMMOCTH).
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Pucynok 2 - TpeboBanus K conpsiraeMoi TOBEPXHOCTH

HpI/I MOHTaXXC OaHHOT'O pacHpEacIUTEIIA HCO6XOI[I/IMO BHUMATCJIBHO M3YUYUTh JOKYMCHTAUWIO U
MOHTAaKHBIH qepTéxc U KOMIUICKTAIlUIO, MOATOTOBUTL MOHTAXHYIO IUIUTY U OO0JITBI B COOTBETCTBUU C
Tpe60BaHI/I$IMI/I JOKYMCHTAIUU.

IHoaroroBka K 3KCIIyaTAlUM

1. PaGouas xuIKOCTh

Heob6xoanumo YUUTHIBATh pEeKOMeH1aluu IPOM3BOIUTENS U oOpamiars
BHUMAaHHE Ha JUAIa30Hbl TEMIIEPATYPHI U TaBICHUSI.

B o61miemM MoryT ucnosb30BaThes XKUIKOCTHU:

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

— Ouonoruuecku OBICTPO pasznaraemas KuAkocTb o VDMA 24 568 (cm. taxke RE 90 221);
- HETG (pancoBoe macio);

- HETG (pancoBoe macio);

— HEES (cunTtetnyeckuit a¢up).

[Ipu >TOM HEOOXOAMMO YUYUTBIBaTH COBMOECTHMMOCTb pPabOyel KHUJIKOCTH C YIUIOTHEHUSMU:
HETG (pamcoBoe MacJio) IIPUMEHUMO C YIUIOTHEHUSIMU NBR u FKM
HETG (pancoBoe macino) Tonbko ¢ yruiotHeHussMu FKM.

s coxpaHeHuss kadecTBa paOodel JKUAKOCTU HE JOJDKHA IMPEBBILIATHCS TEMIleparypa,
pekoMeHayemas u3rotoButeneMm. [l obecrneyeHHs HEUW3MEHHBIX XapaKTEpUCTHK  YCTaHOBKU
PEKOMEHIyeTCsI JepKaTh TEMIEpaTypy Macia
noctostHHOM (£ 5 °C).

Hns pabounx xuakocred (Hanp. HEPG u HEES) kak u ans temneparyp > 80 °C m0mKHBI
npuMeHsaThes yminotHeHus FKM (ycnoBHo o603Hadaemsbie “V?).

2. DunbTpanus

Hanexnas ¢unbtpanus (10 MkM aOCOJIOTH.) MOBBILIAET CPOK CIIY>KOBI MUIOTHOTO YIPABJICHUS.
TpeboBanus 110 1OMYCTUMOM 3arpsi3HEHHOCTH pabouel )KuaKocTu o ctanaapty NAS 1638.

Henb3st mpeBblIaTh OMYyCTUMBIA Tepenaj JaBieHUd Ha (uibTpolsieMeHTe. PexomeHmyercs
MPUMEHSTh (UIBTP C MHAUKATOPOM 3arpsi3HeHHOCTH. Bo Bpems 3ameHsb! (puiabTpa coOI0aaTh 0co0yro
YHUCTOTY. I'psi3b Ha BBIXOJTHOU CTOpOHE ¢ubTpa BBIMBIBAaeTCS B
CUCTEMY W SIBJIIETCS NMPUYMHOM HEMOoNaloK. 3arpsi3HEHUS Ha BXOJHOW CTOpoHE (UIbTpa COKPAIIAIOT
CPOK JIeHCTBHS (PUIBTPOIIEMEHTA.

3. Pabouee maBneHue I MJIOTHOTO KIIallaHa

JUis  TmpONOpLUOHANBHBIX  pacHpelenuTeNel HempsAMoro JAeHCTBUS OOBIYHO  JaBlIEHHUE
yopaBieHus: He JO0KHO ObiTh Hke 30 Oap. Ecnmm nmaBnmenue ympasnenusi mpesbimaer 100 Gap, Ha
MOJIBOJIAIIIEH JUHUN JOJKEH OBITDH BCTPOEHHBIH
PEAYKLMOHHBIA KilanaH. BiusHue 3a0pocoB NaBiI€HUS U3 CUCTEMBbI TPyOONpPOBOIOB Oaka yCTpaHSIIOT,
yCTAaHOBUB OOpaTHBIA KiamaH. [l psaga NpoONOpLUOHATBHBIX PAacHpelesuTee ¢ mpeaynpaBieHueM
NaBJICHUE YTIPaBJICHUS YKa3bIBAE€TCS B TEXHUUYECKOM XapaKTepUCTHUKE.

4. YpaneHue Bo3ayxa M3 MOJIOCTEH JIEKTPOMArHUTA.

Jns obecrieueHuss yCTOWYMBOM pabOTHI KiamaHa HEOOXOIMMO YJAIUTh U3 HErO BO3AYyX 4Yepes
OTBEpCTHE B BepXHEW yacTu Kopiyca. [Ipu onpeneneHHbIX yCaOBUSIX BbITeKaHHe paboueil )KHJIKOCTH U3
CIIMBHBIX JTUHUM IPEIOTBPAIIAlOT YCTAHOBKOM MOANOPHOTO KianaHa.



IHopsaok BbINOTHEHUS PA0OTHI:
1. OmnpenenuTh OCHOBHBIE OCOOCHHOCTH MOHTa)Ka M HAJAJKU TUIPOMPHUBOJA C MPONOPIHOHATBHBIM

yIPaBICHUEM.
2. CoCTaBUTbh TEXHOJOIMUYECKYIO KapTy MOHTaKa KJlallaHa ¢ IMPONOPLUOHAIbHBIM yIIPaBIEHUEM

dopma npeacTraBiieHus pe3yJbTara:
OTtuet opOpMIICHHBIH B TETpaau Jid MPAKTUYECKUX paboT

Kpurepum ouenku:

OtnmnyHo — pa0oTa BBIIOJHEHA BEPHO B IOJHOM OOBEME, Ha 3alllUTe ONKCaHa BEPHO
IIOCJIEI0BATEIILHOCTD MOHTaXa

X0opo1Io — eCTh He3HAYUTENbHBIE OIIUOKH B TEXHOJIOTHUECKOM KapTe.

Y 10BIETBOPUTENEHO — €CTh OIIMOKH, Ha 3aIIUTE OMKMCAaH IPUHIHI PA0OTHI HEBEPHO.

HeynosnerBoputenbHo — paboTa BBIIIOJIHEHA HE B IIOJIHOM 00bEME.



IIpakTyeckoe 3ansaTue Ne 15
OcobennocTu TOUP v THArHOCTUKH T'UAPONPHUBOIA C MPONOPIUOHAIBHBIM YIIPaABJIEeHUEM

Hean: onpenenuts ocHOBHbIE ocoOeHHocTh TOuWP u  auarHocTMKM  TUApPONIpUBOAA C
MPOMOPLHUOHAIBHBIM YIIPaBIECHUEM

Boinosinus pa6ory, Bel Oynere:
ymemp:  COCTAaBJISITH  TEXHOJIOTMYEeCKyr0 Kapty TOuP wu  jguarHoctuku — KjiamaHa C
MIPONOPLUMOHAIBHBIM YIIPABICHUEM

MartepuanbHoe o0ecriedyeHre: METOIUYECKUE YKa3aHUS.
O6opynoBanmue: He TpeOyeTCs

3apanmue:

1. Onpenenuts  OCHOBHble ocoOeHHocTH TOWP W nWarHoCTMKM — THOPONPHUBOJA  C
MIPOIMOPLIMOHAIILHBIM YIPaBICHUEM.

2. CocraBuTh TexHOJIOTHYECKYIO KapTy TOUWP ®w QuarHOCTHKHM KiamaHa ¢ TPONOPIMOHATBHBIM

YIIPaBICHUEM

KpaTKne TCOPETUYCCKHUE CBCACHUA

B mpormecce TeXHUYECKOTO OOCTYXHBAHHS anmapaTypbl C MPOMOPIUOHAIBHBIM YIIPaBICHUEM
0co00e¢ BHUMaHHE YICISIFOT YUCTOTE U Ka4eCTBY pabouei »KHIKOCTH. B o0IieM citydae J1j1si OCHOBHOTO
pacnpenenurenst TpeOyercs yrctoTa Macia kimacca 9 mo NAS1638. Dto TpeboBaHHE BBITOJIHUMO MPH
bunpTpe ¢ mapamerpom P20 = 75. [l MWIOTHOTO PaCHPESIUTENs PEKOMEHIYEM KIIACC YUCTOTHI 7 TIO
NAS 1638, nocturaemsiii npu GpuiabTpe ¢ f5=75.

Knamassl ¢ mponopuroHaIbHBIM YIIPABICHUEM PEKOMEHIYEeTCSI MOHTHPOBATh, IO BO3MOYKHOCTH,
OIKe K UCTIONTHUTENTLHOMY arperary.

Ha nmuHum mnonaBoma pgaBleHHWs K KiIalnaHy YCTaHABIMBAETCS QWIBTP C HHIUKATOPOM
3arpsi3HEHHOCTH, 0€3 MPEeIOXPAHNUTEIFHOTO KIIalmaHa.

[TponopumoHampHBIE arperaTbl MOTYT OBITh YCTAHOBIICHBI TOJBKO TTOCIIE MPOMBIBKH CHCTEMBI C

HCIIOJIB30BAHHUEM MMPOMBIBOYHBIX IIJIAT WJIA IIPOMBIBOYHBIX pacnpez[eJH/ITeneﬁ.

TexHuueckoe oOcnyXKUBaHUE paclpesiesIUTeNel CBOJUTCS K UX OYUCTKE U IMPOBEpPKE Kpemexa
B nporecce nposeaenuss ETO, TO - 1 u TO - 2. IIpu TO - 3 x 3TUM omepaiusm go0OaBisercs
peryaupoBKa MpEeAOXpPaHUTENIbHOIO KianaHa M KIJIAallaHOB AaBTOMAaTHKH, OYMCTKa KJIAllaHOB OT
3arpsA3HEHUS U 3aMeHa OBICTPOU3HAIIMBAIOIINXCS JIeTaJIeH.

Ha npomio  pacnpenenuteneit mpuxoautcs 23...42% oOT BceX OTKAa30B THUIAPOCHUCTEM. ITO
BBI3BIBAETCS TEM, YTO Y HHUX HaOII0Aal0TCs HamOOJNbIIME W3 BCEW THapoanmnapaTypbl BHYTpPEHHHE
yreuku. Tak, HarpuMep, B HOBBIX TUJIpOpacIpeeauTeNsiX o0bEMHbBIE TOTEPH MOTYT aocturath 10%,
YTO PE3KO CHIDKAET M0/1auy Hacoca.

B cBsi3u ¢ 3THUM CBOEBpEMEHHOE M TOYHOE MPOBEACHUE AMATHOCTUPOBAHUS MX TE€X HUUECKOTO
COCTOsSIHUA oOecleyuBaeT 3HAYUTENbHOE TOBBIIIEHHUE HAJEKHOCTH paldOThl THUAPONPHUBOJIA.
JlmarHocTHpOBaHHWE THApOpachpenenureneid npopoautcs B mporecce TO - 2, TO - 3, a Takxke 1o
3asBKaM OTJEJIbHBIX CHEIUATUCTOB.

[Tpu npoBeaenun nuarnoctupoBanus ruapopacnpeaenuteneii (OCT 20245-74) neobXxoauMo
ONpeNeauTh: pa3mep BHyTpeHHUX yreuek PXKI', ycunue nepemenienus 3o0noTHuka npu gasiaeHun 30%
OT HOMMHAJIbHOTO M HOMHHAJIBHOM, Iepemnaj AaBiCHUH, NaBlieHWe cpabaTbIBaHMS KJIAMaHOB,
aMIUTMTYy NyJbCalluM JaBJCHUH, TeMIlepaTypy HarpeBa Kopilyca, BUOpOYAapHYIO XapaKTepUCTHUKY.
WHTerpanbHbIM MOKa3aTelleM TEXHUYECKOTO COCTOSHUSI THIAPOpACIpPEENIUTENel MOXKET CIYXHUTb



o0béMmubI KIIJI u >¢dexTuBHass MOIHOCTh. XOpOIIHWE pe3yiabTaThl INPU JUATHOCTUPOBAHUHU
rujpopacnpeaenureneii 1aét npuMeHenue ruaporecrepa I'T-2.

C aToit xe menbto ucnoip3ytor npubop KM-1097b. Jlna npoBepku napieHusl cpabaThlBaHUS
KJIallaHOB TpHOOp MOAKIIOYAETCS B 3aJaHHOM MECTE, IOCJIE€ 4YEero €ro JApOCCeNb IOJTHOCTHIO
OTKPBIBAIOT U MOCTEIEHHO 3aKPBIBAIOT, YBEJIUYMBAS B CUCTEME JIaBJICHUE. 3HAYEHHE, NIPU KOTOPOM
JaBJICHWE pe3Ko manaeT (mpu cpabaThIBaHUU KIANAHOB), NMPUHHUMAETCS 3a JaBJICHHE CpabaThIBaHHS
kinanaHoB. [Ipu BeIXome 3a mpenensl 3TOr0 3HAYEHHUs KJIamaH HEOOXOAWMO OTPeryilupoBaTh, MpHU
HEBO3MO>XHOCTU — OTIIPABUTh B PEMOHT.

Ta6ymma 1 - HeucnipaBHOCTH HampaBiIsSIONICH W peryJIUPYIOUIEH THIpOanapaTyphl
HewcnipasHocTh [TpymHa HeWCIPaBHOCTH Croco6 yctpaneHus

1. T'mapopacnpenemurens He|l. Bexom u3 crpos snektpomarauta |1. [lpoBeputs u ycTpaHHTH
TIEPEKITIOYAETCS YIIpaBIIeHHUS W OOPBIB AJIEKTPOIIENI | OOpBIB B DJIEKTPOIIENH, 3a-
MEHUTb ICKTPOMAarHUT

2. T'uppopactipenenmrens  He|l. PasperymmpoBka mpemoxpanutenb- | 1. OTperymrpoBaTh KiamaHsl
MIEPEKITIOYaeTCsl,  TMOBBIIICHHOE| HOTO WM PEAYKIIMOHHOTO KJlarnaHa B

JIaBJICHHE TUAPOJIMHNHN YIIPABICHUS

3. Twunpopacnpememurens we|l. 3akmHuBanue wmm 3anunadve | 1. [IpoMeITh W 3a9UCTUTH
MEPEKITIOYACTCS I | 30JI0THUKA 30JI0THUK, cMeHUTb PXKT
MEPEKIIFOYACTCS C TPYAOM 2. Tlomomka mnpyXuhHBI BO3Bpata | 2. 3aMEHUTbH OPYKUHY

30JIOTHUKA WK (PUKcaTopa

4. T'uppopacnpenenurens He|l .3acopeHue apeHaxa 1. [IpouncTuTh ApeHa)
HEPEKIII0YaeTCs

5. OrcyrctByer pasnenue B|1. 3acopenue otBepcTHs B nepBUYHOM| 1. IIpoMBITH M OYHMCTUTH TIpe-
pabodyeM OTBOAE OAHOTO W3|MpPENOXPAHUTENHLHOM KIIaraHe, BBIXOJ|JOXPaHUTEIBHBIN KilaraH

30JIOTHAKOB W3 CTPOS YIDIOTHEHHS

6. CHwkenve nmasiaeHust u3-3a|l. M3Hoc 30710THHKA 1. 3aMeHUTE 30JIOTHUK
OOJIBIIINX BHYTPEHHHUX

nepeteuek PKI

7. Tlocne Bkmouenus pasneHue|l. Beixog u3 crpos BropuuHoro (1. Otperymipoars KianaH
HEU3MEHHO  COXpPaHSETICs  Ha|IpeAOoXPaHUTENILHOIO KlarlaHa

MaKCUMyMe

8. INoxrexanne POKT 1. [loBpexxaeHue yIuToTHEHHI 1. 3amMeHUTD YIUTOTHEHUS

9. HecrabuibHas pabota|l. IToBpexxnenue win m3HOC netaneld | 1. 3aunCTUTh TOBPEKIEHHBIC

MPeIOXPaHUTEIIFHOTO KJIalaHa | IPeJoXpaHUTENbHOTO KiTaraHa U 3aMEHHUTh TIOJIOMaHHbIE
JeTani

10. Her perymupoBkn ckopoctH| 1. Berxon us ctpos apoccernst 1. 3ameHuts WM OTpe-

JBIKESHHS LITOKOB MOHTHpPOBATh  JIPOCCENL €

THAPOLIMIIMHAPOB peryasropoM

IHopsaok BbINOIHEHUs PA0OTHI:

1. Onpenenuth  OCHOBHBIE ocobeHHocTH TOuWP w  nuarHOCTHMKM — TUOpONpPUBOJIA  C
MPOMOPIMOHATILHBIM YIIPABICHUEM.

2. CocraBUTh TeXHOJIOTHYECKYIO KapTy TOWP W JQuarHOCTHKHM KJamaHa ¢ TPONOPIMOHATBHBIM
yIpaBJICHUEM

dopma npeacTrasieHus pe3yJbTara:
OTtuer opOpMIIEHHBIH B TeTpaau AJis MPaKTHUYECKUX padoT

Kpurepun ouenku:
OT1nu4HO — paboTa BHINOJIHEHA BEPHO B IIOJHOM OOBEMe.



X0opo1Io — eCTh HE3HAYUTENIbHbIE OIIMOKH, Ha 3all[UTe ONKCaH MPUHLUI pabOTHI BEPHO.
Y 10BIETBOPUTENHHO —€CTh OLIMOKHM, HA 3allIUTE OMUCAH MPUHIUI PabOThl BEPHO.
HeynosnerBopurenbHO — paboTa BBIIIOIHEHA HE B TOJTHOM 00bEMeE.



IIpakTnyeckoe 3ansitue Ne 16
IKCNEePUMEHTAJIbHOE HCCJIeJOBAHNEe THAPONPHBOAA APOCCEJBHOI0 PeryJIMpoOBaHus ¢
NpUMeHEeHHeM THAPo3aMKa U perucrpanueii pesyabtaToB Ha 1K

Heab: W3yunTh nNpuHOUO ACWCTBUS U HCIOJIB30BAaHHWE B CXEMax YIpaBJICHHs TUApO3aMKa C
MPUMEHEHHEM JPOCCEIBbHOTO PEryIUPOBAaHMS U W3YYUTh MPUYMHBI HEYCTOWYMBOW PabOTHI THIPO3aMKa,
BO3HHUKHOBEHHE BUOpaIUU.

Boinosinus pa6ory, Bl Oynere:

ymembw:

- Y1paBiaTh ruipo3aMKOM C IPUMEHEHUEM JPOCCENIBHOTO PErYIMPOBAHUS

MarepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

Oo6opynoBanue: I1K, kommiekT ydue6HOTO 000OpymoBanus "I maponpuBo, THAPOABTOMATHKA H
ABTOMATHU3AIUs TEXHOJOTUYECKUX MTPOLIECCOB".

3aganue:

1. CoOpath rupaBIMUECKyIO CXEMY;

2. CoOpatb 3JIEKTPUUYECKYIO CXEMY;

3. [IpousBectu cOop manHbIX uepes [TK

4. IToBTOpUTH M.11. 1-3 1J19 BTOPOH CXEMBbI

KpaTkue TeopeTuyeckue cBeieHUsI:

HeycroitunuBast paboTta ruapo3aMka BOSHUKAET MPHU MOBBIIICHUH JABJICHUS B 3alMPAEMOIl TMHUU
BBIIIIE JABJICHUS OTKPBITUS THIPO3aMKa B JIMHUU yrpaBieHus. g obecriedeHus] TaHHOTO YCJIOBUS B
nabopaTopHBIX  paboTax TUAPO3AaMOK  YCTAaHABIMBACTCS B  IITOKOBYIO TOJOCTb. 3a  CUET
(G QepeHINaTbHOCTH THAPOIMINHIPA JaBICHUE B BEPXHEH IOJIOCTH NpPU €€ 3alepToM COCTOSIHUU
OyzieT BBIIIE JaBIICHUS B MOPIIHEBOI MMOJIOCTH, H, COOTBETCTBEHHO, B JIMHUU YIPABJICHUS THIPO3aMKOM.

 KICJ KL K3 wa vallwa

PI/ICYHOK 1 — Cxema QJICKTpHUYCCKasd IJIA BbIITIOJIHCHU A paGOTLI

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁDTI)I .

1. CobOpatp Ha y4eOHOM CTEHJE THUIPABINYECKYI0 CXEMY B COOTBETCTBHUM C pHUC. 2 H
ANEKTPUYECKYIO CXEMY B COOTBETCTBUH C pHUC. 1.

2. [ToncoenuuuTh KOMMbIOTEP AJsi cOopa uHpopMmanuu ¢ aaruukoB nasiaenus {1 u /12 u
JaTYMKA MOJIOKEHU IITOKA ruapounnusapa JII11.

3. 3anmycTuTh 2neKTpoasurarens Hacoca H1 (knHomnka ITyck).

4, [TonHocThIO 3aKphITH npoccens JP2. [dpoccens JIP2 u pacnpenenurens P1 He ydacTByroT

B BBIITOJTHCHHUHU pa6OTBI, OHU MPEAHA3HAYCHBI NJIA COCANMHCHUSA oJoCTeH ruapo3aMkKa CO CJIMBOM

nepes pa3dopKoi CXEMBI.
5. [MoxHOCTBIO 3aKpHITH Apoccens JIP1, 3aTeM npHOTKpHITE ero Ha 1 000poT.
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Pucynok 2 — Cxema ruipaBiauydecKkas 1j1s BHIIOJIHEHHUs 1abopaTopHoi paboTsl Nel
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Pucynok 3 — Cxema rupaBianyuecKkas sl BHIIOJIHEHUS 2 4acTH J1abopaTOpHOM paboThI

6.

3amyctuth mnporpammy cbopa naHHbIXx «CI'Y-VH wu3smepeHus» B COOTBETCTBUU C
OMHMCAaHWEM TMPOTpPaMMbl, HauyaTh COOp JaHHBIX W COOTBETCTBYIOIICH KHOMKONH Ha CTEHIE



MEePEKIIIOUUTh pacnpeaenurenb P2 B neBoe mosoxkeHue (mo cxeme), mMToK rugpoumaunapa 1
IIPH 3TOM OyJIeT BBIABUTATHCS.
7. [To OKOHYaHWM BBIIBMKEHUS COOTBETCTBYIOUIEH KHOIIKOM HA CTEHAEC NEPEKIIOYUTH
pactpenenutens P2 B mpaBoe nonoxxkenue (1o cxeme), mrok ruaponuiuaapa I'L1 npu stom Oynet
BTATUBAThCS. [0 OKOHYAHWM JABW)KCHUS OCTAaHOBUTH COOp JaHHBIX. B mporpamme OyayT
0TOOpaxaTtbcsi COOpaHHbIE JaHHBIE.
8. [ToBTOpUTH M.11. 5-7 1151 ABYX 000POTOB PYKOSITKU apoccens JP1.
9. [To oxoH4aHuUIO TIpoBeneHUs Ja00paTOPHOIl paboThI, IEPEKITIOUNTh pactpenenutens Pl B
JIeBOE TIOJIOKEHHE, a TakKe MPHUOTKPHITh Apoccens JP2. JlanHble AeHCTBUS cieayeT MPOBOIUTH
JUISL pa3rpy3ku 3anepToix JuHuid B1 u B2 rugpo3amka.
10. [IpoBecTn aHAOTHYHYIO pabOTY TSI CXEMBI 3.
11. [IpoBecTy aHanM3 NaHHBIX, MOJYUYEHHBIX B TIPOIECCE TPOBEACHHS PAOOTHI TSI ABYX CXEM.
OObsicCHUTE TPHUHIMI PadOTHl CHUCTEMBI, NPUYUHBI HEYCTOWYMBOW pabdOTHl THIpO3aMKa U
MOJIyYEHHBIE PE3YJIbTaThl.

dopma npeacrabieHus pe3yJbTara:

OTtuer opOpMIICHHBIH B TETpaau Ui IPAKTUUYECKUX PabOT

Kpurepun oneHku:

OTnn4HO — paboTa BBIOJHEHA BEPHO B MOJHOM 00BEME, Ha 3alIUTE OMMCAH MPHHIUI PaOOTHI

BEPHO
XopoI1Io — ecTh OUTMOKU B MOHTaXe MIPUBO/Ia, HA 3aIlIMTE OMKUCAH MPUHIUI pabOTHl BEPHO
VY I0BIETBOPUTENIFHO — HE BEPHO CMOHTHPOBAH TIPUBOJl, €CTh OIIMOKH B TIOCTPOCHUH
ANEKTPOCXEMBI, Ha 3alUTE OMUCAH MPUHIUI PaOOTHI BEPHO

HeynosnerBopurensHo — paboTa BHINIOJIHEHA HE B TOJTHOM 00beMe



IIpakTyeckoe 3ansaTue Ne 17
N3y4denune 0/10K0OB ynpaBjieHUS MPONOPIHOHAILHON annmapaTypoi.
Perncrpanus pesyabraros Ha IIK

Hean: N3yunTts OJ0KK ympaBJIeHHs MPOMOPIIMOHAIIBHON ammaparypoil. [IpoBecTu perucrparuio
pe3ynbraToB ux padotsl Ha [1K.

Boinosinus pa6ory, Bel Oynere:

ymembw:

- YrpaBisaTh 6JI0KaMH yIpaBJIeHUs PONIOPIUOHAIBHOM anmaparypoit

- [IpoBOIUTH perucTpanuio pe3yabTaToB padoThl 010k0B ynpasieHus Ha [1K.

MarepunanbHoe o0ecniedeHHe: METOIMYECKUE YKa3aHUS.

OoopynoBanue: [1K, xommuexT ydeOHOro obopynoBanus "I maponpuBoj, THAPOABTOMATHKA H
aBTOMaTHU3allHs TEXHOJOIMUECKUX MPOIeccoB".

3aganme:

1. U3yuntsb G110KM yrpaBiaeHUS;

2. Ilpoussectu cObop nanubix uepes [IK

KpaTkue Teopernyeckue cBeieHHA:

biok ynpasieHus NpONOPLUUOHAIBHOW anmaparypoid COCTOMT M3 MPOMBIIIJIEHHBIX YCUIUTEIECH
YIIpaBJICHUS M JOTIOJHUTEIBHBIX YCTPOHCTB, 00ECTIEYMBAIOIINX PadOTy GJIOKa B pEeKUME O0YIEHUSI.

[IpombliieHHBIE  AJIEKTPOHHBIE OJIOKM  AJIs TUAPOANIAPATypbl C  MPONOPIHOHATBHBIM
yIIpaBJIEHUEM IPEJICTABIIAIOT COOON M3eNNUs, COCTOSIINE U3 IUIAThI JUIA [I€4aTHOIO MOHTAXKa Ha KOTOPOii
pa3MelleHbl OCHOBHBbIE KOMIIOHEHTBI JIEKTPOHHOM CXEMbl (MHTErpajbHbIE CXEMBbI, MajoradapuTHbIE
JIEMEHTHI), W TepeJHed MaHenu, Ha KOTOPYK BbIBEJEHBl OpraHbl yIpaBieHUs (peryiupoBKa
MOTEHIIMOMETPOB) M 3JIEMEHTHl KOHTPOJIA (MHIMKATOPHbIE CBETOAMOABI M THE3Ja Ul MOJKIFOUEHUS
U3MEPUTENBbHBIX TPUOOPOB), puc. 1.

BN —

1...4 perynupoBOYHbIE MOTEHIMOMETPHl COOTBETCTBYIOUIMX IapaMeTpOB, 5 - HMHIUKATOPHBIM
CBETO/MO/I, CATHATM3UPYIOINUHA 0 Havasie paboThl kaHama S1.

Pucynok 1 - BaemnHuii Buj mnepeaHed MaHENM JJIEKTPOHHOrO OJIOKa  yNpaBiIeHHs
MIPONOPLIMOHAIBHOMN aIrapaTypbl

[Tpumep CTpYKTYpHOI CXeMbl MPUBOJA C UCIOIb30BAHUEM 3JIEKTPOHHOTO YCHIUTENs (ApaiiBepa)
tuna E-RP-AC-01F mokasan Ha pucynke 2. BxomHOW yrmpaBIsiONIMiA CUTHAT MOXET (OPMHUPOBATHCS C
MOMOUIbI0  BHEIIHEr0  IOTEHIMOMETPa, IMOJCOECIUHEHHOT0O K COOTBETCTBYIOIIMM  KOHTaKTaM
HITETNICENIFHOTO pa3beMa 3JIEKTPOHHOTO 0JI0Ka, THOO MOCPEICTBOM BHEIIHETO 3JIEKTPOHHOTO YCTPOMCTBa,



Hanpumep, miatel AIl. CraHpapTHBIM JOMYCTUMBIA JUana3oH W3MEHEHHs BXOIHOIO YIIPABIIAIOIIETO
CUTHaJa 10 HampspKeHHIo cocraiseT oT 0 go +5 B ans omHokanampHOTO OJ0Ka M OT -5 mo +5 B s
JBYXKaHAJIBHBIX OJI0OKOB. PaboTa ycunuTeNs LTIoCTpUpyeTcs Ha puc. 3.

p—
ANEKTPOHHLIA YCUNUTENDL E-RP-AC-01f

ME UEHH

FLLAMLA
— = ;T'

OATu

Pucynok 2 — CTpykTypHas cxema HCIOIb30BaHUs 3JEKTPOHHOTO YCHIIUTENS (IpaiiBepa)
tuna E-RP-AC-01F

PAMITA/RAMP

YCHUIHUTEL
CMELLUEHHME/BIAS LLIKAJIA/SCALE MATAHWA
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Pucynok 3 — CrpykTypa u paboTa yCUJIUTENS CUTHaIA

[TonaBaemprii BHemHMM BXOaHOM curHam Ul= UBx Ha OJIOK ympaBieHHUsS MPOXOIUT Ha BBIXOJ
AJIEKTPOMAarHuTa co CJIEAYIOIUMU TPe0Opa30BaHUIMU.

Jlis PerynupoBaHuss MHTCHCHBHOCTH (CKOPOCTH) M3MEHEHHS BBIXOJHOTO CHUTHAJIA 1O TOKY IaM
npu u3MeHeHun Ympasisitoniero Ul curHama mo HanpsHKSHHWIO Ha BXOJIE OJIOKa CITy)KaT MOTEHITHOMETPHBI
3 RAMP /) u 4 (RAMP \). Tlpu srom mnorermuomerp 4 (RAMP /) ompezmernsieT CKOpOCTbH
yBEJIMUEHHsT TIPeoOPa3oBaHHOro BHyTpeHHero curHaiga U2, a morennuomerp 3 (RAMP \ ) - ckopocts
yMmeHbllieHus: curaaiga U2 B 1ienu 0J10Ka COOTBETCTBEHHO TMPH YBEIMUYEHUU HIIM YMEHBIICHUS BXOIHOTO
curiaga Ul. C momompl0 3TUX TOTEHIIMOMETPOB MPOJOJDKUTENBHOCTh JIMHEHHOTO BO BPEMEHH
YBEJIMUEHHUS WM YMEHBIICHUS CUTHAlla YMpaBJICHHUS B BBIXOJAHON Ilemu OJoKa TpU CTyMEHYaTOM
W3MEHEHUU BXOJHOTO. Ympaisomiero curiana ot 0 1o 5 B unu Ha000poT MOKET pEerylIupoBaThCs B
npenenax Bpemenu t ot 0,1 mo 10 c. Uem Gomnblie yka3aHHBIA MPOMEKYTOK BpEMEHHU, TeM MEHbIIE (I0
aOCOJIIOTHOM BEJIMYMHE) CKOPOCTh W3MeHeHus curHama U2, W COOTBETCTBEHHO, CHJIBI TOkKa IPM B
BBIXOJHOM 11enn OJIOKA.



WHTEeHCUBHOCTh M3MEHEHHUS CWIIBI TOKa [PM Ha BBIXOZAE AJIEKTPOHHOTIO OJIOKAa HE 3aBUCUT OT
BEJIMYMHBI CTYNEHYATOr0 M3MEHEHHUs CUTHaja 1O HampspbkeHuio Ha Bxone Omoka Ul. Ilostomy, uem
MEHbIIIE BEIMYMHA CTYNEHYATOr0 M3MEHEHHs CHTHaJla [0 HaNpsHKEHUIO0 Ha BXOJe OJIOKa, TEM MEHbIIe
IIPOMEXYTOK BPEMEHH, B TEUEHUE KOTOPOr0 MPOMCXOAUT COOTBETCTBYIOLIEE M3MEHEHHUE CUJIbl TOKA Ha
BbIXOJIE€ OJI0KA.

Jist yMeHbIeHusl aOCOMIOTHONW BEIIMYMHBI CKOPOCTH M3MEHeHus curHaia U2. BO BHYTpEHHEH
nenu 0JIOKa, B CIy4ae CTYIEHYATOr0 YBEIMYCHHS WIM YMEHBIICHUS BXOJHOTO YIPABIAIOLIETO CUTHAJIA
(1, pyuky cooTBeTcTBYIOLIErO U3 HOTEHIUOMETPOB 3 (RAMP / ) u 4 (RAMP \ ) cienyer moBepHYyTH 110
4acoBO#l cTpesike (B HAIpPaBJICHUW YBETUYECHMS IMMONEPEYHOr0 CEUYECHUS 3aUE€pPHEHHOIO TPEYroJibHUKA,
M300paXEHHOTO Ha TepenHel maHenan 0Jioka), a s yBEIMYEHUs CKOPOCTU M3MeHeHus curHana U2 2
IIPOTUB YaCOBOM CTPEJIKH.

Hns perynupoBaHus mnpenenoB wu3MeHeHuss curHaioB U3 u U4 B nenu ycuwiautens, |
COOTBETCTBEHHO BBIXOJHOIO CHTHajda ToKa I[5M, Ha BBIXOAE OJJIEKTPOHHOro Oyioka (B KaTylIKe
MIPOIMOPILIMOHAIBHOTO AJIEKTPOMArHUTA, MOJIKIIOYEHHOTO K OJIOKY) MpPU HU3MEHEHHU YIPABISIOIIETO
ANEKTPUYECKOr0 CUTHAJa IO HaNpsHKEHUIO Ha BXOJ€ OJ0Ka OT HyINs A0 MAaKCHUMAaJIbHOTO 3HaueHHus (110
5B) npennaznadens! noactpounbie noreHnuomeTpsl 1 (SCALE) u 2 (BIAS),

[Torenunomerp 2 (BIAS) ciayxut ajis HacTpoWKM MUHMMaJIbHOM BenuuuHbl curHaia U3 mpu
BXOJIHOM CHUTHaJI€ PaBHOM IOJIOBHHE IIMPHUHBI 30Hbl HEUYBCTBUTEIBLHOCTU. JTO MPeoOpa30BaHUE CIIYKUT
JUI KOMIIEHCAllUM 30Hbl HEYYBCTBUTEIBHOCTU IPONOPLUOHAIBHBIX paclpeAeauTesiell Mpu HaTu4MH,
HanpuMep, MOJIOKHUTEIbHBIX IEPEKPHITUN 30JI0THUKOB.

[Torermmomerp 1 (SCALE) cmyxut st HacTpoku KOd(p(UIUEHTa MPOIOPIUOHATEHOCTH
curHaia U4 no oTHowmeHuto K BxoaHomy curHany Ul. daxkTuuecku S3TOT NOTEHUUOMETP 334aeT
koahdunmeHT ycuneHus npsmoi nenu Onoka. Jlanueii curnan U4 nanee mpeoOpa3yeTcss B CUTHAI IO
TOKY | 1151 ynpaBiieHHsI 37IEKTPOMarHuTOM MPONOPLUHUOHAIBHOTO THIpOAIapara.

B3aumocBs3p mapamerpoB BHyTpeHHMX HanpspkeHuit U2, U3, U4 u BbIxogHoro Toka |,
JIOTIOJTHATEIBHO TPOMJLTIOCTPUPOBAHa Ha puC. 4.

PucyHnok 4 - V3MeHeHue Toka BbIXo/ia 0JI0Ka B 3aBUCHMOCTH OT BXOJIHOTO CUTHAa
u perynupoBok napamerpos BIAS u SCALE.

P

PucyHok 5 — snekTpudeckasi cxema noAKIIOYeHUs



7.
8.
9.

ITopsinok BbINOJHEHHS PadOTHI:

Yactse 1. Hactpoiika norenuuomerpa BIAS:
1. CobpaTh 2JEKTPHUUECKYIO0 CXeMY B COOTBETCTBHH C PHC 5.
2. K wuccaenyemomy Monynio OlOKa MOAKIIOYUTH HArpy3Ky B BHJIE 3JIEKTPOMArHUTOB
TUIPOPACIIPENEIIUTENS C MPONOPLMOHAIBHBIM YIIPaBICHUEM. BKIIIOUNTD 3JIEKTPUUYECKOE ITUTAHUE.
Bxtounts TymOmEp 2.
3. Boikpytute norenumomerp BIAS kanama ycunutens NpoTHB 4acOBOM CTpENKH (110
MOSIBJICHUSI HEPAaBHOMEPHOCTH IIPU BpAIlEHWH 3a CYET CpabdaThIBaHMsI OrpPaHUUUTENS XoJa
MOTEHIIMOMETPA).
4. [TonkmrounTh MHOTOOOOPOTHBIM MOTEHIMOMETP PETYIUPOBKU BXOJIHOTO CHUTHaja OJoKa
yIpaBJIeHUs,, BKJIIOYMB COOTBETCTBYIOIIMK TyMmOniep. Bpamas pykosTKy NOTEHIHOMETpa
PETyJIUPOBKU BXOJHOTO CUTHAJIA YCTAHOBUTH €r0 3HaueHue paBHoe 0 0 MHAUKATOPY.

S. [1naBHO yBenuM4MBaTh BEJMYMHY BXOAHOI'O CUTHajla, IOCTYMNAIOIIEro Ha OJOK 10 TeX Iop,
MIOKa HE MOSBUTHCS CBEYCHHE COOTBETCTBYIOIIETO HHIMKATOPHOTO CBETOIUO/IA.

6. Omnpenenuth 30Hy HeuyBcTBUTEIbHOCTH AU 1 KaHaa M0 BEJTMYMHE BXOIHOTO CUTHAJA.

1. Bpamras morenmmomerp BIAS kaHaia yCHITUTEINS 11O X0y 9YaCOBOM CTPEJIKU HAOII0IaTh 3a

U3MCHCHHUECM BCJIMYHMHBI BBIXOAHOI'O TOKOBOI'O CHI'HaJIa. I[JI?I KaXXI0ro TCKyHECro 3Ha4YCHUA
IIOJIOXKCHHUA BUHTA (B O60p0TaX) 3armcaTrb 3HAYCHHUEC BCIMYMHBI BBIXOAHOI'O TOKA B Ta6J'II/II_[y 1.

8. HOBTOpI/ITB HU3MCPCHHC 30HbI HeqYBCTBI/ITeHBHOCTI/I dU2 JJIsL KaHaJla YCI/IJ'II/ITCJ'IH
9. Brikirouuts QJICKTPHUYCCKOC ITUTAHHUC.

Tabmua 1

Oopotst | 14 |\ 51314 |5|6|7|8|9|10|11]12|13|14 15| 16]17
BHUHTA

3Hauenue

BXOJHOTO

TOKa, A

Yacts 2. Hactpoiika norenunomerpa SCALE:

CobpaTh 3JIEKTPUUECKYIO CXEMY B COOTBETCTBHUH C PHUC 5. BKIIOUUTDH 31€KTpUUYECKOE MUTAaHUE.

K wuccnenyemoMy Moxaymo OJoka TMOAKIIOUWTH HAarpy3ky B BHIE THAPOdJIEMEHTa C
MIPOIOPLIMOHANIBHBIM yIpaBiieHueM. BKII0UUTh COOTBETCTBYIOMIMIA TyMOJIep.

[ToaxiounTs MHOTOOOOPOTHBIM  MOTEHIIMOMETP PEryJIMpOBKH BXOJHOTO CHUrHaia Oioka
yIpaBieHus, BKJIOYUB COOTBETCTBYIOLIHNI TymMOIep.

Boikpytute norenumomerp SCALE nmpoTuB 4acoBoil CTpenku (10 MOSBICHHS HEPaBHOMEPHOCTH
IIPY BpaIleHUH 3a CUET cpabaThIBaHUS OTPaHUYMUTENS XOa MOTEHIIMOMETPA).

[1naBHO yBenMYMBATh BEIUYMHY BXOJHOI'O CHTHAJIA, MOCTYIAOLIEro Ha OJIOK 0 TeX IMOop, MOKa He
3aCBETUTCS MHIUKATOPHBIA CBETOIUO.

3anucarh BEJIMYMHBI BXOJHOTO CUTHAJIA HAPSDKEHUS M BBIXOJHOTO TOKa B MeEpBbIi cTosber Tad.
2.

VYBenMunTh BENMUNHY BBIXOJHOTO curHana Ha 0,5 B.

[ToBTOPUTH NEHCTBUS 1O 11.6,7 10 MAKCUMAIILHOM BETMYMHBI BXOHOTO curHana (5B).

YBennuuth HacTpoiky norenmomerpa SCALE Ha nBa o60opoTa.

10. BeIKIIOYHTE QJICKTPUYICCKOC IMTUTAHUC.



11. ITocTpouts rpaduku 3aBUCUMOCTH BBIXOJHOTO CUTHAJIA OT BXOJHOTO HANPSKEHUS MPH PA3TUUYHBIX
HacTpoiikax noreHuomerpa SCALE.

Tabmura 2

Hacrpoiika SCALE, 060poThl BUHTa

Bxonroe 05| 1 | 15| 2 | 25| 3 | 35| 4 | 45
HarpsbkeHue, B

BreixogHoi TOK,
A

[To nanubM Tabaui 1 1 2 MOCTPOUTH CEMEICTBO KPUBBIX, aHAJIOTHYHBIX BHEITHEMY BUJy PUCYHKA
4. Ilpoananu3upoBarh pe3yiabTaThl.

dopma npeacrabiieHus pe3yJbTara:
OTtuer oOpMIICHHBIH B TETpaau Ui IPAKTUUYECKUX PabOT

Kpurepum ouenku:

OTnnyHO — paboTa BBINOJHEHA BEPHO B MOJHOM 00BbEME, Ha 3alUTE ONMMCAH MPUHLUI PabOTHI
BEPHO

Xopo1Io — eCTh OIMOKHU B COOPKE cXeMe, Ha 3alIUTe ONMCaH MPUHIUI paboThl BEPHO

VY 10BIETBOPUTENIBHO — HE BEPHO MOCTPOEHBI IpauKy, €CTh OIIMOKH B CXeMe, Ha 3allluTe ONHUCaH
MPUHLMI pabOThI BEPHO

HeynosnerBopurenbHO — paboTa BEINIOIHEHA HE B TIOJTHOM 00beMe
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HccnenoBanne TeXHHMYECKOH  XapaKTEPHUCTHKH  MPEIOXPAHUTENBHOr0  KJamaHa ¢
NPONOPUHOHAIBHBIM YIPaBJIeHUEM

Heab: uU3yYUTh XapaKTEPUCTHKU TMPEJOXPAHUTEIBHOTO KIAlaHa C M[PONOPLHUOHAIBHBIM
YIPaBICHUEM.

Boinosinus pa6ory, Bel Oynere:

ymemsp: YUPABIATH JaBICHUEM THUAPOCUCTEMBI C HCIOJIb30BAaHUEM MPOMOPLHUOHAIBHOTO
MPeI0XPaHUTENILHOTO KiIaraHa

MartepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

OOopynoBanmue: KOMIUICKT YydeOHOTO oOopymoBanus "[mapompuBon, THUIpPOABTOMATHKA U
aBTOMATHU3ALMs TEXHOJIOTHYECKUX MPOIECCOB".

3aganue:

1. CoOpath TUIPaBINUECKYIO CXEMY;

2. Cobpatb cxeMy NOJKIIOUYEHUS OJOKOB YIIPABICHHUS;

3. PazpaboraTh cxemy YIpaBiI€HHS C IOMOULIbIO KOMIIBIOTEPA MaKCHMaJbHBIM JaBICHUEM
HAaCOCHOM CTaHIIUU

KpaTrkue TeopeTnyeckue cBeieHUs:

Tpebyercs BKIIOYUTH HACOCHYIO CTAHIIMIO NMPH MUHHUMAJIHHOM HAaCTPOCYHOM JIaBJICHUHU KIIallaHa,
BBIZIEP)KaTh B 3TOM PEXKHUME S5c, TOCIe Yero MOAHSITH JaBiieHHe 10 MakcumanbHoro (5 Mlla), u
yaepkuBaTh ero B TeueHuu 10 ¢, 3areM cHU3UTH /10 3HadeHus 2 MIla u ynep>xuBarh €ro Ha 3TOM YPOBHE
20 c, mocie yero onsATh noAHsATH A0 3,5 Mlla ¢ Beiaepkkoit BpeMeHnu 10c u anbHEUIIUM MMOBBIILIEHUEM
no 5 Mlla, Bezepxkkoit 10c, mociae 4ero BBINOJHUTH Pa3rpy3Ky Hacoca, T.. BBIBECTH KJalaH HHU
MUHUMAaJIbHOE JAaBJIEHUE HACTPOUKH.

VYipaBieHne OCyHIECTBUTh OT KOMIBIOTEPA 33JaHMEM AaHAJIONOBOIO BXOJIHOIO CHUTHAjla B
3aBHCUMOCTH OT TpeOyeMOoro JaBJIeHUs.

Pucynok 1 — Cxema rugpaBnudeckasi 1751 BBIIIOJIHEHUS J1a00paToOpHOil paboThI
IHopsinok BeINOTHEHHUs PadOThI:

1. CoOpatpb Ha y4eOHOM CTEH/Ie THPABIMUYECKYIO CXEMY B COOTBETCTBUU C pHC. |
2. CoenuHHUTDH OJIOKH B COOTBETCTBUH CO CXEMOM Ha puC. 2.
3. [ToakmounTh pa3beMbl MPOMOPLMOHAIBHOIO KjlalmaHa K COOTBETCTBYIOIIEMY pazbeMy

omoka perynupoBanus BPYT) u coeauHuth ero ¢ OJOKOM KOMITBIOTEPHOW cCHCTEMBI cOopa
uHpopmanuu u ynpasinenus (BKY).



Pucynok 2 — Cxema coefuHEHUH IEKTPUIECKUX OJIOKOB yIpaBICHUS

4, [ToaxmrounTh K COOTBETCTBYIOLIUM OsiokaM nuTanue +24B u 220B.

5. BxtounTe MOAyNb yIpaBieHHUs TPONMOPIMOHATIBbHON ammaparypoil. Ilo pesynapTaTam
paboTHl IO MCCIEAOBAHUIO KJIallaHa BBHIOPATh 3HAYECHHS YCTABOK BXOJHBIX CHUTHAJIOB, 33JIaIOIIUX
3HauUeHUE JaBJIICHUW HACTpOWKM KiamaHa. Ha ycunuTensx 3aaaTh MHHMMAalIbHOE 3HAUYCHUE
napamerpo KRAMP.

6. Ucnons3ys nporpammy ynpasieHusi «CI'Y u3MepeHus» 3anarth AuarpaMMy H3MEHEHUs
BXOJHOTO CHTHaJIa B YIPABIAIONICH MporpaMme.

7. B coorBerctBUM ¢ omnucanuem mporpammbl «CI'Y wu3smepeHus» 3anath BBIBOJ Ha
KOMITBIOTED JIaHHBIX C JAaTYMKa JaBJICHUS, BXOJHBIX M BBIXOJHBIX CHUTHANIOB OJIOKa YIpaBICHHS
MPOTNOPIMOHAIBHBIM KJIAIIAHOM OT BPEMEHH.

8. YCTaHOBUTh MUHUMAJIbHBIE 3HAYEHUS BpPEMEHU HapacTaHusi curHaioB RAMP s
YCUJINTEIS

9. BxurounTh nuTaHue NpUBOJIALIETO 3JIEKTpoaBuraresns Hacoca H1.

10. C nepcoHaIbHOTO KOMIBIOTEpPA TPOTPAMMHO 3aMyCTUThH pabOTy MPUBO/IA.

11. CoxpaHuTh pe3ynpTaThl HM3MEpPEHHH B BHJAE TpaQUKOB IEpPEMENICHUs, BXOAHBIX H
BBIXOJIHBIX CUTHAJIOB.

12. W3menuts HacTpoiiku mapamerpoB RAMP, yBennuuB Bpemsi HapacTaHMs CUTHajJa Ha
0,5...1c.

13. [ToBTOpUTH mpouecc paboThl HACOCHOW CTaHLMHU MO 3aJaHHOM mporpamme. CpaBHHUTH

pe3yabTaThl TOJIyYE€HHbIE TPU MaKCUMaJbHBIX YIJaX HapacTaHWs CHUTHalna (MHUHMMalbHOE
3Ha4yeHue napamerpoB KAMP) u yBennueHHbIX 3HaueHUX. [Ipr HE0OXOAMMOCTH MOYKHO IPOBECTH
CEpHUI0 HKCIEPUMEHTOB JJI PA3JINYHbIX 3HAYEHUH HACTPOWKM MapaMeTpa U OCYIIECTBUTH aHAIHU3
pe3yJbTaTOB.
14. CpaBHUTB TpagUKH pe3yabTaTOB U3MEPEHUH.
®opma npeacTaBlieHHus pe3yJbTarTa:
Otuet odopMIIEHHBIH B TETPaaM Ul IPAKTUYECKUX paboT
Kpurepun onenkmn:
OTtnuuHO — pa®oTa BHINOJIHEHA BEPHO B MOJHOM 00OBEME, Ha 3alllUTE ONMKUCAH MPUHIMII paboTHl BEPHO.
Xopomo — ecTh OMMOKM B MOHTaXE IMPHBOJA, HA 3allUTE OMHMCAH MPUHUUN paboThl BEPHO
VY 10BI€TBOPUTENHHO — HE BEPHO CMOHTUPOBAH MPUBO/I, €CTh OLIMOKH B TOCTPOSHUH CXEMBbI YIPaBICHHUS,
Ha 3aIUTe OMMCaH MPUHIIUAT pabOTHI BEPHO
HeynosnerBopuTenbHO — paboTa BBHIIOIHEHA HE B TIOJTHOM 00beMe



IIpakTnyeckoe 3ansitue Ne 19
HccaenoBanue TeXHHMYECKOH XapaKTEePUCTHKH PpacnpeaeJuTes]ied ¢ MPONOPIHOHAIBLHBIM
ylpaBJjieHHeM

Leab: npoBepuTh HACTPOIKY 30HBI HEUYBCTBUTEIBHOCTH PACIPEISIUTENS C IPONOPIUOHATIBLHBIM
yIpaBICHUEM
Boinoainus padorty, Bl Oynere:
ymemsp: cOOUpaTh CXEMY C paclpeeuTeNIeM ¢ IPONOPIUOHATIbHBIM YIIPABICHUEM U CHUMATh €T0
XapaKTEPUCTUKY
MatepuanbHoe obecniedeHHe: METOINYECKUE YKa3aHUSI.
Oo6opynoBaHue: KOMIUIEKT ydeOHOro oOopymoBanusi "[‘waponpuBoja, THAPOABTOMAaTHKA H
ABTOMATHU3AIIMS TEXHOJIOTHYECKUX ITPOLIECCOB".
3aganue: coOpaTh MNPUHUMUIIMATIBHYIO THAPABIUYECKYIO CXEMY U JJICKTPUUYECKYIO CXEMY
VIpaBIICHUS, CHITh XapaKTEPUCTUKH, 3aTIOJTHUTH TAOJIHILY.
KpaTkue TeopeTuyeckue cBeieHUs:
OpnHolf W3 BaXHBIX XapaKTEPUCTUK pacIlpeneiuTeNiedl ¢ MpONOPIUOHATIBHBIM YIIPAaBICHUEM
SIBJIIETCS 30HA HEUYBCTBUTEIbHOCTH PACIIPEACITIUTENS.

Pe3yJII>TaTOM IMMPAaBUJIBHBIX HACTPOCK YCWIIMTCIIA ABJIACTCA IMOJTYYCHHUE IMPAKTUYCCKU HIIG&HLHOﬁ
pacxoz[Hoﬁ XAPAKTCPUCTHUKU TUAPABIMYCCKOTO PACHPCACIIUTCIIL C IMPOIMOPHUOHAIIBHBIM YIIPABJICHUCM

(puc. 1).

XapaxrepwucTiv XapaxTepucTiea XBpaxTepucTVEG
YOMIMTENR PECNPAANNMTENA PACHPRARIMTENN, YIDSANREMON yoMMTEneM

|

[ T et |
Ve L 7. | o
N %:_ =) - —) =
-~ e
15 N [

\J
N H
Pucynox 1 - KomneHcanus 30HBI HEUYBCTBUTEIBHOCTH PpACIpPEACIUTENEH € MPOMOPIUOHAIBHBIM
YIIPaBICHUEM

ITopsinok BbINOJIHEHHS PadOTHI:
1. CoOparb NpUHIUNHAIBHYIO THAPOCXEMY COTTIACHO pHC. 2.

LM OKC b4

Pucynok 2 — [IpuHnunuaneHas rugpocxema

2. CoOpaTbh dJIEKTPUUECKYIO CXEMY COTJIACHO PUCYHKY 3.
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Pucynok 3 - DnekTpuueckas cxema MOAKIIOUYESHUS paclpeaeTuTes

3. CHATh MOKa3aHUs MPUOOPOB U 3aMOJIHUTH TAOIUILY:

[TapameTtp Kanan A (ycunurens | Kanan A (ycunutens
S1) S1)

JaBnenue Ha Bxoje pacupeaenutens, pl, MIla

JlaBneHue B JIMHMM CIWBa pacupeneautens, pl,
MIla

Bxonuoii cursan U, B

BLIXOI[HOI71 CUTHAJI C YCUJIMTCIIAA HA 3JICKTPOMArHuT

LA
4. TIpoBepHUTb HACTPOMKY 30HBI HEUYBCTBUTEIBHOCTH PACIpPEICIUTENs, 3a]]aB BXOJHON CUTHAI
paBHBI MakCHUMaJlbHOMY Ha KaXIblil JJIEKTPOMarHUT M BEPHYB €ro B COCTOSHHE,
COOTBETCTBYIOIIEE HaYalTy TEUEHUS KUAKOCTH B COOTBETCTBYIOILEH JINHUH.
®opma npeacraBieHus pe3yabTara:
Otuet odopMIIeHHBIH B TETPaaH Ul IPAKTUYECKUX paboT
Kpurepun onenkn:
OTnuyHO — paboTa BBINOJHEHA BEPHO B MOJIHOM 00BbEME, Ha 3alIUTe OMHCAaH MPUHLUI PabOThI
BEPHO.

Xopo1io — ecTh OMMUOKH, Ha 3aIIUTE OMMUCAH MIPUHITUT PaOOTHI BEPHO.
Y 10BNIETBOPUTENBHO —€CTh OIIMOKH, Ha 3alllMTE OMUCAH MPUHIUI padOThl HEBEPHO.
HeynoBnerBopurensHo — paboTa BHINOJIHEHA HE B IOJTHOM 00beMe.




IIpakTnyeckoe 3ansaTue Ne 20
YnpapjeHue 4acToTOii BpalleHHs Baja THAPOMOTOPA ¢ MPUMeHeHHeM MPONOPIHOHATBLHOTO
pacnpeiesiuTelisi B 3aBUCHMOCTH OT BpeMeHH

Heab: M3yuuTh Croco0 MPOrpaMMHOIO YIPABIEHUS C MOMOMIbIO 3a/laHUsl 3aKOHAa WM3MEHEHUs
BXOJIHOTO CHTHala, MOCTYMAIOMIET0 Ha YCHIUTENIH, C MEPCOHAIBHOIO KOMIIbIOTEpa IJIsl YIpaBJICHUS
MPONOPIUOHAIBHBIM PACIPEICTUTEIEM B 3aBUCUMOCTH OT BPEMEHHU.

Boinosnus padory, Bel Oyaere:

yMembp: YIIPaBJICHUs MPOMOPIHOHAIBHBIM pactpenenurenem ot [1K.

MarepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

Oo6opynoBanue: KOMIUIEKT y4eOHOro oOopyaoBanus "[wuaponpuBoa, TUApPOABTOMATHKA |
ABTOMATHU3AIUS TEXHOJOTUYECKUX MPOIIECCOB".

3aganue: coOpaTh CXeMy, CHATh MMOKa3aHUs, TPOAHATU3UPOBATH PAOOTY MPOMOPLIMOHATEHOTO
TUAPOPACTIPEICTUTENS B 3aBUCUMOCTH OT PAa3JIMYHBIX BXOHBIX CUTHAJIOB

KpaTkue TeopeTnyeckue cBeeHHA:

Tabnuna 3anaBaeMbix B nporpamme «CI'Y n3mepenus» 3HadeHH OYAET BBITJISAETH CIEAYIONIUM
obpa3zom.

3HaueHue
Bpewms
CHUTHaJa

0 0

3
3,0001 2

6 5
6,0001 0

9 0

MrHOBEHHOTO W3MEHEHHUs KaKoro-iubo mapaMerpa MPOUCXOIUTh HE MOXKET. B cBsI3u c 3THM
HeoOX0IMMO 3a7aBaTh KaKON-TMOO MHTEpPBAI BPEMEHHU, B TE€YEHHE KOTOPOTO MPOUCXOIUT M3MEHEHHE
BXOJIHOTO CUTHaJa, HalpuMep, Ul paccMaTpuBaeMoil Tabmiuiibl 3ToT uHTepBai cocrasiseT 0,0001 c.

[Tpu 3amaHMu STUX MapamMeTpoB MPUBOJ OTpabOTaeT BXOAHOHM curHan paBHbIl (0 B TedeHHH
MEPBBIX 3 € MOCJe 3amycKa IporpaMMbl YIIPaBICHUSI U KOHTPOJIS, OCIIE YErO CUTHAN B TEUEHUE BPEMEHU
0,0001 wm3menutcs mo 2B. IlpuBox Oymer orpabaTeiBaTh curHanl 2B, OCTaHOBUTCS B MOJIOXKEHHH,
COOTBETCTBYIOIIEM 3TOMY CHUTHANy W OyIeT HaXOAUThCs B Mokoe no0 6¢c. C MOMEHTa BpeMeHH 6 ¢ /10
6,0001 ¢ curnan namenutbes 40 0 ¥ MPUBOJ NEPEMECTUTHCS B MOJI0KEHUE, COOTBETCTBYIOIIEE HYJIEBOMY
CUTHAIy.

IHopsaok BbINOIHEHUs PA0OTHI:

CobpaTth TuapOCXEMY, MOKA3aHHYIO Ha puc. 1.
CobpaThb 21eKkTpocxemMy, oKa3aHHYIO Ha puc.2.
OtkpsITh Apoccens IP1.

BxomtounThs uTaHWe CUCTEMBI YIIPaBIIECHUS CTEH/IA.

Hownh e
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Pucynok 1 — Cxema rugpasindeckasi 17151 BBIIIOJIHEHUS J1a00paToOpHOIl paboThI

o Tal s 2

Wl Ll

Pucynok 2 — Cxema coefMHEHMsI dJIEKTPUUECKUX OJIOKOB yIpaBIECHUS

S. Jlns 610Ka peryiaupyeMoro ynpanieHust Tokom bPYT:

TymOnep nuTaHus CUCTEMBI ‘YIIPABICHUS IEPEBECTU B MOJIOKEHUE «BKID.

TymOnep BeiOOpa ynpaBieHUs: — MOJ0KEHUE «BHEILIHEEY.

YCcTaHOBUTh MHUHHUMAJbHBIE 3HAUYECHHUS BPEMEHHM HapacTaHusi curHaioB RAMP  ycunurens.
Hactpouts mapamerppt SCALE wu BIAS i monydyeHMs  MUHMMAQJIBHOW — 30HBI
HEYYBCTBUTEIBLHOCTH.

6. Jnst 610ka coopa nanHbix BKY:

TymOnep oOpaTHOM CBS3M MEPEBECTH B TOJIOKEHUE «BBIKID».

[lepexitouarens BHELIHETO YIPAaBICHUSI YCTAHOBUTH B MOJIOKEeHHE «OT T1K».

7. Ha IIK 3anyctute mporpammy «CI'Y u3zmepeHus». 3aaarh BBIBOJ Ha JKpaH 4YacTOTY
BpalIeHUs TUAPOMOTOpA , BXOJHOM CUTHAJIa HA YCUIIUTEb OT BPEMEHH.
8. BxrounTs nmutaHue Hacoca.

9. HpOBCCTI/I OKCIICPUMCHT. 3amnmcarhb PE3YJIbTAThI SKCIICPUMCHTOB.



10. [IoBTOpUTH ONBITBI C MAKCUMAJIBbHON MaccoBOW Harpy3koi. COIlOCTaBUTH pe3YJbTaThbl
3allMCaHHbIX Ha KOMIIbIOTEpE rpa)uKOB MEepeMELICHUN U TaBIEHUH B IPUBOJE.

11. [ToBTOpPUTH OmBITH As pa3nuyHbix HacTpoek 3HaueHus: SCALE u BIAS. ComnocraButh
pe3yJbTaThI.
12. [ToBTOPUTH OMBITHI Uil pa3IMYHBIX 3HAUYEHUH KOA()(OUIMEHTOB yCUJICHUS MPSMOW IIETH.

CorocTaBuTh PE3YIbTaThI.

dopma npeacTraBiieHus pe3yJbTara:
OTtuer opOpMIICHHBIH B TETpaau Ui MPAKTUYECKUX padOT

Kpurepum ouenku:

OTnn4HO — paboTa BBIIOJHEHA BEPHO B IOJHOM 00BbEME, Ha 3alIUTE OMMCAaH MPUHLUI PaOOTHI
BEPHO

Xopowo — ecTb OMOKM B CXeMe T'MJIPABINYECKOM WM 3JIEKTPUYECKOM, Ha 3allluTe ONHCaH
MPUHLMIT pabOThI BEPHO

VY 10BJIETBOPUTENLHO — BEPHO COOpaH MPUBOJI, €CTh OLIMOKH B JEKTPUUECKOM cXeMme, Ha 3aIluTe
OIMCaH NPUHLHUI PaOOTHI HEBEPHO

HeynosnerBoputenbHo — paboTa BBIIIOJHEHA HE B [TOJIHOM 00bEMeE



IIpakTnyeckoe 3ansitue Ne 21
CryneHuyaroe ynpasJjieHHe CKOPOCTHIO THAPOLUIMH/IPA NPONOPUHOHAIBHBIM PeryJsiTOpoM
pacxona

Heab: wu3yuuth cnoco0 MPONOPLUOHATIBHOTO YIPABIECHUS CKOPOCTBIO THUAPONPHBOJA C
HCIIO0JIb30BAHUEM ITPONOPLIMOHAIILHOTO PETYIISATOPA PACXOA U PEleHHO-KOHTAKTHBIX CXEM.

Bbinosinus padory, Bel Oyaere:

yMmembp: YIPaBIATh CKOPOCTHIO TUAPONPUBOA C HOMOLIBIO PEJIEHHO-KOHTAKTHBIX CXEM

MarepunanbHoe o0ecniedeHHe: METOINYECKUE YKa3aHUSI.

O0OopynoBanmue: KOMIUICKT Yy4eOHOTO oOopymoBanusi "[mapompuBoj, THIPOABTOMATHKA H
aBTOMaTHU3alHs TEXHOJOIMUECKUX MPOIecCoB".

3aganue:

1. Pa3paboraTh ¢ coOpaTh THAPABINIECKYIO CXEMY.

2. Pa3paborath ¢ coOpaTh AMEKTPUIECKYIO CXEMY.

3. CHATH XapaKTEpUCTUKH KJIalaHa

KpaTkue TeopeTnyeckue cBeieHUs:

[Ipu KpaTKOBpeMEHHOM HakaTuu 3JiekTpuueckoi kHonku KHI1 nomkeH HauaTh BBIABUTATHCA
LITOK THAPABIMYECKOTO LMJIMHAPA, YCTAaHOBJIEHHOI'O BEPTUKAIBHO C MAaKCUMAJIbHOH CKOPOCTBIO,
COOTBETCTBYIOIIEH MaKCUMaJIbHOH Iojaye Hacoca. [locie oTiyckaHusi KHONKHU MITOK LMIMHJPA JT0JKEH
MIPOJOJDKUTH BBIIBIYKEHHE TIO JOCTH)KEHUH MM TOJIOKEHHS, 0003HAYCHHOTO KOHEYHBIM BBIKITIOUATEIIEM
BK3. Ilocne noctukeHuss HITOKOM KOHEYHOro BhIkIodarens BK3 mTok mpomoikaer IBMXKEHHE C
YMEHBIIEHHOW CKOPOCTbIO IO  JIOCTMIKEHHMHM  CIIEAYIOIIEr0 KOHEYHOro BhIkiIoyarens BK4,
COOTBETCTBYIOLIIETO KOHEYHOMY TOJIOKEHUIO IIToKa. [locime JOCTH)KEHMs IITOKOM KOHEYHOTrO
BbIKkItouatenss BK4 mTok HauMHaeT BTATMBATHCS ¢ MAKCUMAJIbHOW CKOPOCTBIO, KOTOPas COOTBETCTBYET
MaKCHMaJIbHOW IOJJa4€ HAcoca W JBUXKETCA A0 JOCTHIKEHUS MM IOJIOXKEHHS KOHEYHOT'O BBIKIIIOUATENS
BK2. Ilocne noctwykeHus INTOKOM THAPOLMIMHAPA KOHEYHOro BbIKItoyarens BK2 ckopocts mToka
CHIDKAETCS U MPOAOJIKAETCS BUKEHHUE 10 MOJIHOrO BTATMBAHMS IITOKA. ICXOIHOE COCTOSHME HITOKA,
T.€. BTSIHYTO€, KOHTPOJIUpyeTcs KoHeuHbIM BhikitouateneM BK1. [Tocne nocTukeHus TOKOM BTSHYTOTO
COCTOSIHMSI JTabHEMIIUX JBM)KEHUH HE TMPOUCXOJUT [0 MOCHEAYIOLEro HaKaTusi KHomku. Jlis
peryiIupoBaHMsi CKOPOCTH MPUMEHUTDH IPONOPLUOHATIBHBIN paclpeaeuTelb.

['padmyecku onrucaHHOE BBILIE YCIOBHE MOXKET ObITh MPEJCTABIECHO B BUE CIEAYIONIEH 1aroBoi
auarpamMmbl paboThI CUCTEMBI, puC. 1.

Pucynoxk 1 - lIlaroBas nuarpamma paboThl THAPABINYECKOTO HMIUHAPA.
BxojHo# curHain ass BHIIOTHEHUS UK - HaxaTue kHorku KH1



Pucynok 2 — Cxema rugpasindeckasi 17151 BBIIIOJIHEHUS J1a00paToOpHOil paboThI

A

PI/ICYHOK 3 — Cxema MNOAKIIFOYCHUA OJIOKOB QJICKTPOHUKU

KSCO OOkl | Ok [ K3 l!ll-»iL;’_Jlxt Ex)

Pucynok 4 — PeneliHo-KOHTaKkTHas cxema

ITopsinok BbINOJIHEHHS PadOTHI:
1 CoOpath Ha CTeH]Ie THAPABINYECKYIO CXEMY B COOTBETCTBHUU C pHUC. 2.
2 CoenuHuTh OJIOKH B COOTBETCTBHH CO CXEMOM Ha puC. 3.
3. Cob6parth Ha y4€OHOM CTEH/IE JICKTPHUECKYIO CXEMY B COOTBETCTBHUH C PHUC. 4.
4 VYCTaHOBUTH NO XOAY TUAPOLMIMHApPA YETHIPE JaTUMKA IIOJOKEHHS C JUCKPETHBIM
BBIXOJIOM U TOJKIIOYUTh HMX K COOTBETCTBYIOIIMM BXoAaM cxeMbl. COeIMHUTh BXO[bI
ynpasisronux peiae bPYT ¢ cooTBETCTBYIOIMMU KOHTAKTAMH PEIEHHO-KOHTAKTHON CXEMBI.
5. [TonxmounTh pa3zbeMbl MPOMOPIMOHATIBHOTO PETyNIATOpa pacxofa K COOTBETCTBYIOIIUM
pazbemam Osoka perymupyemoro ympaieHus TokoM (BPYT) um coemunuth ero c Omoxom
KOMIIBIOTEPHOI cucTeMbl cOopa nadopmanuu u ynpasienus (bBKY).
6. K 6moxy BKY noakiarounTh BBIXO aHAJIOTOBOT'O IATYMKA IEPEMEILICHHS.
7. [ToaKIIIOUNTE K COOTBETCTBYIOIINUM O5loKaM nuTanue +24B u -220B.



8. BxiatounTs MOAyNb YIpaBiIeHUs IPONOPLUUOHAIBHOM anmnaparypoil. Ilo pesynpraTram
paboThI MO UCCIIEIOBAHUIO PETYIISATOPA pacxoia BEIOPAaTh 3HAYEHUSI YCTAHOBOK BXOHBIX CUTHAJIOB,
330X 3HAYEHHE CKOPOCTEW IepeMElIeHMs] WITOKa TUIpPOLMWIMHIpa. PexomeHnyemble
MaKCHMaJIbHbIE CKOPOCTU IEPEMEIIEHUS Ul BO3MOYKHOIO BU3YaJIbHOTO KOHTpousist He Oosiee 30
MM/c. Ha ycunurene 3anath MUHUMaIbHOE 3HAYeHUE TapameTpoB RAMP.

9. Hactpouts cooTBeTcTBYIOmMMHU NoTeHIIMOMeTpamMu Ha Oioke BPYT 3Hauenus ueTsipex
BXOJIHBIX CUTHAJIOB JUIsSl BCEX YYaCTKOB JIBHYKEHUS I1arOBOM AMarpamMMbl:

-COOTBETCTBYIOIMMH TyMOJIEpaMu YCTaHOBHTH pydHoe ymnpasienue miasi BPYT. Hacrpouts
YEThIPE PA3IMYHBIX 3HAYCHMS BXOAHOIO CUTHAJIA.

-YCTaHOBUTh MMHMMAJIbHBIE 3HAYEHUSI BPEMEHHU HapacTaHus curanos RAMP s ycunurens.
-IIepeBectu TymMOsIephl ypaBiIeHUs B PEKUM BHEILIHETO YIIPaBJICHUS.

10. CHATB MaccoBYIO Harpy3Ky ¢ F’UAPOLWINHIPA.

11. B coorBerctBun ¢ omnucanueM nporpammbl «CI'Y wu3Mmepenus» 3anarth BBIBOJ Ha
KOMIIBIOTEP JIaHHBIX C aHAJIOrOBOIO JaTuyMKa IEepEeMEIEHHUs, JaTYUKOB JABJIECHMS, BXOAHBIX U
BBIXOJIHBIX CUT'HAJIOB 0JIOKA YIPaBJIEHUS MPONOPLUUOHATIBHBIM PETYIATOPOM Pacxo/ia OT BPEMEHH.

12. BxuttounTh nuTaHue NpUBOJAILETO 3JIeKTpoaBUraress Hacoca H1.

13. C nepcoHalIbHOTO KOMIIbIOTEpA MPOTPaAaMMHO 3alyCTUTh U3MEPEHMS] U HaKaThb KHOIKY
KHI.

14. CoxpaHuTh pe3yapTaTbl H3MEPEHUH B BHJE TI'paQUKOB IEPEMELIEHUS, BXOJIHBIX H
BBIXOJIHBIX CUTHAJIOB.

15. WN3menuts Hactpoiiku napamerpoB KAMP, yBenuuuB BpeMsi HapacTaHMsl CUTHaja Ha
0,5...1c.

16. [ToBTOPUTH IpOLIECC ABMKEHUS IPUBOJA 1O 3adaHHOM nporpamMMe. CpaBHUTH Pe3yNbTaThl

[IOJIyYEHHbIE IIPYM MaKCUMAJbHBIX YIJIaX HapacTaHHUs CUTHaja (MHUHHUMajbHOE 3HA4YEHHE
napamerpoB RAMP) u yBenuueHHbIX 3HaueHUsAX. [Ipy HEOOXOIMMOCTH MOXKHO MPOBECTU CEPHUIO
SKCIIEPUMEHTOB ISl Pa3jIMYHbIX 3HAYEHMH HACTPOWKH IapaMeTrpa U OCYIIECTBUTh AaHAIU3
pE3yJIbTaTOB.

17. [ToBTOpHTH AKCTIEpUMEHTHI 110 1.13.16 1151 MakcUMalIbHOM MaccoBOU Harpy3ku. CpaBHUTH
rpaduKy pe3ysbTaToOB U3MEPEHUH.

dopma npeacTrasieHus pe3yJbTara:

Otuer opOpMIIEHHBIH B TeTpaau AJis NPAKTHUYECKUX padoT

Kpurepuu onenkmn:

OTnnyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCaH MPUHLUI pabOThI
BEPHO

Xopo110 — eCTh OIUOKHU B COOPKE CXeM, Ha 3allUTe ONMMCAH MPUHIUI pabOThl BEPHO

VY 10BIETBOPUTENIEHO — HE BEPHO COOpaHa TIHApaBIMYECKas U pEJIEHHO-KOHTAKTHAs CXEeMa, Ha
3alUTe OMKCaH MPUHLUI paboThl BEPHO

HeynosnerBopurenbHO — paboTa BHINOIHEHA HE B TIOJTHOM 00beMe



IIpakTnyeckoe 3ansitue Ne 22
Hcnonb30BaHue KJIANaHA HENMPSIMOIO AeiiCTBUS B COYETAHUH C pacnpeaenTeeM
(«MMJI0TOM») AJIS1 Pa3rpy3KH Hacoca

enab: n3ydueHue ruipornpuBoI0B C MO3ULIMOHUPOBAHUEM C IPUMEHEHUEM OOpaTHBIX CBSI3EH
Boinosnus padory, Bel Oyjaere:
yMembw: 3a]1aTh 3aKOH MepeMEIIeHUs THAPOLMINH/PA 10 ONPEAeSIEHHON HUKIOrpaMMe

MarepuanbHoe o0ecniedeHue: METOTUUYECKHE YKA3aHHUS.

O0OopynoBanme: KOMIUIEKT ydeOHoro oOopynoBanus "[maponpuBon, THAPOABTOMATHKA U
ABTOMATHU3AIMS TEXHOJIOTUYECKUX MTPOLIECCOB".

3aganme: 3a7aTh 3aKOH MEPEMEIICHUS THIPOIMIMHApPA TI0 ONPEACICHHOW IHMKIOTpaMMe,
HampuMep, IOCle 3alycka IMPOrpaMMbl YIpPABICHHS MPUBOJA HAXOMUTCS B CPEAHEM IOJIOXKEHUU B
TEYeHUHU 3C, 3aTeM BBIJIBUTAcTCS HAa BEIMYHMHY, COOTBETCTBYIOIIYIO 2B BXOmHOro curHana (3HavyeHue
nepeMenieHus: Oyner omnpeaensaThess KOIPQPUIMESHTOM OOpPaTHON CBSI3M) M CTOUT B 3TOM ITOJOXCHHH
orsATh 3 ¢. [Tocne 3Toro Bo3BpaIaercss B UCXOAHOE COCTOSTHHE.

Kparkue TeopeTnueckue cBeIeHHS:

Tabnuua 3agaBaeMbix B mporpamme «CI'Y u3MepeHus» 3HaYCHUN OYAET BHIMISICTh CICIYIOIIUM

obpa3zom.

Bpewms 3HaueHue
CUTHana

0 0

3 0
3,0001 2

6 2
6,0001 0

d 0

MrHOBEHHOTO U3MEHEHHS KaKOT0-JIN00 MapaMeTpa MPOUCXOAUTh HE MOXKET.
B cBsi3u ¢ 3TMM HE0OX0aMMO 3a7aBaTh KaKOM-I1M00 HHTEPBAJI BPEMEHHU, B TCUECHUE
KOTOpPOTO MPOUCXOAUT WU3MEHEHHE BXOJHOTO CHTHaja, HAallpUMep IS paccMaTpuBaeMOW TaOIUIBI 3TOT
nHTtepBan cocrasisier 0,0001 c.

[Tpu 3aganun 3TUX MapaMeTPOB MPUBOJ OTPAOOTAET BXOJHOM CUTHAN paBHBIN () B TEYSHUH MEPBHIX
3 ¢ mociie 3amycKa mporpaMMbl yIIpaBJiI€HUs] U KOHTPOJIS, MMOcie 4ero curian B tedenue Bpemenu 0,0001
m3menurcs 1o 2B. IlpuBonm Oymer oTpabaTteiBaTh curHan 2B, OCTaHOBUTCS B  IOJOXEHHH,
COOTBETCTBYIOIIEM 3TOMY CHUTHAly W OyJeT HaXOAuThca B Mokoe a0 6¢. C MOMeHTa BpeMeH:u 6 ¢ 10
6,0001 ¢ curnan uamenuTsbes 40 0 ¥ MPUBOJ IEPEMECTUTHCS B TIOJIOKEHUE, COOTBETCTBYIOIIEE HYJIEBOMY
CUTHAITY.

ITopsinok BbINOJHEHHS PadOTHI:
1. Cobpatb rupocxemMy, MOKa3aHHYIO Ha puc. 1.



Pucynok 1 — [IpunnunuansHas rupocxema

2. CobpaTthb 31eKTpocxemMy, OKa3aHHYIO Ha pHC.2.

Pucynok 2 — [IpuHnunuaneHas 31€KTpocxeMa

3. BKIIOYHTH MUTaHWE CHCTEMBI YIIPABJICHUS CTCHIA.

4. Jns 610ka peryiaupyeMoro ynpasieHus Tokom bBPYT:

TymOnep nuTanus cucTeMbl yIpaBIeHUs IEPEBECTH B MOJIOKEHUE «BKID».

TymOnep BbIOOpa yrnpaBiIeHuUs - MOJOKEHHE «BHEIITHEE.

YcTaHOBUTh MHHHMAJIbHBIE 3HA4eHMs] BpeMeHM HapacTaHus curHaioB RAMP mns ycunmurens.
Hactpouts mapamerpst SCALE u BIAS ai1st noiy4yennss MUHMMaIbHOM 30HBI HEUYBCTBUTEIIBHOCTH.

5. CHSTh MaCCOBYIO Harpy3Ky ¢ THAPOIMINH/IPA.

6.  Jlns 61oka coopa nanHbix BKY:

Tym06niep 06paTHOIl CBsI3M EPEBECTU B MOJIOKEHUE «BKID».

[lepekitoyarenb BHEIIHETO YIIPAaBICHHUS YCTAHOBUTH B MosioxkeHue «oT ITK».



1. Ha IIK 3anyctute mporpammy «CI'Y u3mepeHus». 3anaTh BBIBOJ Ha 3KpaH IEPEMEIICHHUS
LITOKA TUAPOLMINHAPA, TIOJIOCTHBIE AABJICHUS, BXOJHOW CUTHAJIA HA YCUIINTEINb.

IIPUMEYAHUE. BxonHOoW cUTHaJll Ha YCWINTENb OyIeT MpPEeACTaBIATh COOOW pPa3HOCTh CHUTHAja
ynpasnenus ¢ [1K u curnana o6paTHOH CBsA3M ¢ JaTyMKa NOJO0XKEHUs WToKa. Mcnonb3ys 310 3HaueHue u
3Has BEJIMYHMHY IEPEMEUICHUs IITOKAa NMPH HEOOXOAMMOCTH MOXHO H300pa3uTh TpaduK BXOAHOTO
curHazna, nocrynatouniero c I1K.

8. BxirounTh NUTAaHUE HACOCA.

9.  IlpoBectu 3KCHIEpUMEHT. 3aUcaTh Pe3yIbTaThl SKCIEPUMEHTOB.

10. TloBTOpHUTH OMNBITHI C MAaKCHUMaJbHOH MaccoBoil Harpy3koil. CoOIOCTaBUTh pPE3YIbTaThl
3aIllMCaHHbIX Ha KOMIIbIOTEpE rpa)uKOB MepeMEeLIeHUH U TaBIEeHUH B IPUBOJE.

11. TloBroputh OmBITHI JuIs pa3inuuHbix HacTpoek 3HadeHus SCALE u BIAS. ComocraButhb
pE3yJIbTaTHI.

12. TIoBTOpPHUTH OMNBITHl Ui PA3IMYHBIX 3HAYCHHUH KOA(P(HUIMEHTOB YCHJICHHS TNPSAMOU LEIH.
ConocTaBUTh pe3yIbTaTHI.

Ilpumeuanue:

1. U3meHnss BenuuuHbl KO3(Q(UIMEHTOB YCHJIEHUS OOpaTHOM CBSI3M M YHPABIAIOIIEIO CUTHAjIa
MO>KHO HaOJIFOaTh M3MEHEHNE YCTOHYMBOCTH M TOYHOCTH OTPAOOTKU CHTHAJIA THAPOCHUCTEMBI.

2. Jlnsa mepemenieHus TUAPOLMIMHIpPA B MOJOXKEHUE OTIMYHOE OT 3amaHHoro B mporpamme I[IK
HeoOxomuMo Ha BPYT mepeximounths TymOnep ympaBieHHsS B TOJOXKEHHE «PYYHOE» U C MOMOIIBIO
IIOTEHIMOMETPA 3a/1aTh HYKHBIM BXOJHOW CUTHAJI.

dopMa npeacTaBIeHus pe3yabrara:

OTtuer opOpMIICHHBII B TETpaau Ui IPAKTUUYECKUX PabOT

Kpurepum ouenku:

OTnuyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allMTe OMHCAH MPUHLUI PabOThI
BEPHO.

Xopo1io — ecTh OMMUOKH, Ha 3aIIUTE OMMUCAH MPUHITUI PaOOTHI BEPHO.

Y 10BNETBOPUTENBHO —€CTh OIIMOKH, Ha 3alllUTE OMUCAH MPUHLIUI pabOThl HEBEPHO.

HeynosnerBoputenbHo — paboTa BHIIIOJHEHA HE B IOJIHOM 00bEME.



IIpakTnyeckoe 3ansitue Ne 23
Yrnpas/jieHHe MAKCHMAJIbHBIM JaBJI€HHEM HACOCHOI CTAHIIMM B 3aBHCHMOCTH OT BPEMEHH C
NpUMeHeHNeM NMPONOPIHOHAIBHOI0 MPEeI0XPAHUTEIbHOI0 KJIaNaHa

Hean: M3yunth crmocoObl MPONOPIMOHAIBLHOTO YIIPABIEHUS JaBJICHUEM HACOCHOW CTaHIIUU C
MCIOJIb30BAaHUEM MPOMOPIUOHAILHOTO TPEJOXPAHUTEIBHOIO KIIallaHa C MPOTpaMMHUpPOBaHUEM OJIOKa
KOMITHIOTEPHOTO YIIPABICHUS /sl K3YYCHHUSI JIOTUKHU yIIPABIICHUS.

Boinosinus pa6orty, Bel Oynere:

ymemp: YOPABISATH JABICHHUEM HACOCHOW CTaHIMU C HCIOJb30BAHHUEM MPOMOPIHOHATIBEHOTO
MPEeAOXPaHUTEIBHOTO KJlaraHa

MartepuanbHoe o0ecriedeHre: METOIUYECKUE YKa3aHUs.

OOopynoBanmue: KOMIUICKT Yy4eOHOTO oOopymoBanusi "[wapompuBoja, THIPOABTOMATHKA U
aBTOMATHU3AIMS TEXHOJOTHYECKUX TTPOIIECCOB".

3aganue:

1. CoOpath THIPaBINUECKYIO CXEMY;

2. Cobpatb cxeMy NOJIKIIOUYEHUS OJIOKOB YIIPaBICHHUS;

3. PazpabGortate cxemy ympaBi€HHS C TOMOIIBI0 KOMIBIOTEpA MaKCHUMAIbHBIM JIaBJICHUEM
HACOCHOM CTaHIIUH

Kpartkue TeopeTnueckue cBeJIeHUA:

TpeOyeTrcs BKIIOYUTH HACOCHYIO CTAHIIMIO TPU MUHUMAIBHOM HACTPOCYHOM JAaBJICHUU KJIalaHa,
BBIZICP)KaTh B 3TOM PEXHME S5C, TOCIe Yero MOJHATh JdaBJICHHE 10 MakcumaibHoro (5 Mlla), u
yIep:kuBath ero B TeueHuu 10 c, 3aTem cHU3UTH 10 3HaueHus 2 MIla u yaepKuBaTh €ro Ha 3TOM YPOBHE
20 ¢, mocne yero onsTh noaHATh A0 3,5 MIla ¢ Beimepxkkoit Bpemenu 10c¢ U qaabHEUIIMM MOBBIIICHUEM
no 5 Mlla, Bezepxkkoit 10c, mocie 4ero BBINOJHUTH Pa3rpy3Ky Hacoca, T.. BBIBECTH KJalaH HHU
MUHUMAaJIbHOE JaBIIEHUE HACTPOUKH.

VYmpaBineHrue OCYyHIECTBUTh OT KOMIIBIOTEpA 3aJaHUEM aHAJIOrOBOTO BXOJHOTO CHUTHAala B
3aBUCUMOCTH OT TPEOYeMOro JaBICHUS.

Pucynok 1 — Cxema rusipaBauuecKkast 1js BHIIOJIHEHHUs 1abopaTopHOi paboThl Ne§.
ITopsinok BbINOJHEHHs PadOTHI:
1. CoOpatrb Ha yueOHOM CTEHE I'MJIPABINYECKYIO CXEMY B COOTBETCTBHH C pHC. |
CoenuHUTDH OJIOKH B COOTBETCTBUH CO CXEMOM Ha puC. 2.
3. Tonkmounute pa3zbeMbl NPOMOPLHMOHATIBHOTO KIAlaHa K COOTBETCTBYIOIEMY pa3zbeMy OJioKa
perynupoBanus BPYT) u coeanHuTh ero ¢ 0J10K0M KOMITBIOTEPHOI cucTeMbl cOopa nHpopMauu
u ynpasienus (bKY).
4. TloakmrouyuTh K COOTBETCTBYIOIIUM Ojlokam nutanue +24B u 220B.
Bxrounth MoyIb yripaBieHHs MPONOPIHOHAIBHOM anmnapaTypoi. [1o pe3ynbraTam

N
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Pucynok 2 — Cxema COeTMHEHUH 3JIEKTPUIECKUX OJIOKOB YIPaBICHUS

5. paboThI MO MCCIETOBAHUIO KIIAallaHa BBIOPATh 3HAUYEHUS YCTABOK BXOJHBIX CHTHAJIOB, 33JAIOIINX
3HAUEHUE JaBJICHUM HacTpoiku kianaHa. Ha ycuiurensx 3agaTb MUHUMAalbHOE 3HAu€HUE
napameTpoB KRAMP.

6. Hcnonw3ys nporpammy ynpasienust «CI'Y u3mepeHus» 3a1ath quarpaMMy H3MEHEHUS! BXOJHOTO
CUTHaJIa B YIPABIIIOLIEH IPOrpaMMe.

7. B cootBercTBUM C omnucaHueM mnporpammbl «CI'Y n3mepeHus» 3ajgarb BbIBOJ Ha KOMIIBIOTED
JaHHBIX C JaT4YdKa JaBJCHUS, BXOJHBIX M BBIXOJHBIX CHUTH&JIOB OJOKa yIpaBiIeHUS
IIPOIOPLIMOHAJIBHBIM KJIAIIAHOM OT BPEMEHHU.

8. YcTaHOBUTH MUHUMAJIbHBIC 3HAYCHHUS BPEMEHHU HapacTaHusi curHaioB RAMP mnst ycunmrens

9. BiItounTh NMUTaHUE NPUBOJAIIETO dJIEKTpoABUraress Hacoca H1.

10. C nepcoHanbHOro KOMIBIOTEPA POTrPaMMHO 3aIlyCTUTh paboTy MPUBOJA.

11. CoxpaHuTh pe3yibTaTbl U3MEPEHUH B BUJAE I'paUKOB IMEPEMELICHUS, BXOJHBIX U BBIXOJHBIX
CUTHAJIOB.

12. 3menutsp HacTpoliku nmapamerpoB RAMP, yBennunB Bpemst Hapactanus curtana Ha 0,5...1c.

13. IToBTOPUTH MpoOLIECC PAOOTHI HACOCHOW CTAaHIIMU MO 3aJlaHHOM HporpamMMe. CpaBHUTH PE3yJIbTaThI
MOJlydYeHHblE NpPH MaKCHUMaJbHBIX YIJIaX HapacTaHWs CHUrHaja (MUHMMajbHOE 3HA4YeHHE
napamerpoB KAMP) u yBenuueHHbIX 3HaueHUsX. [Ipy HE0OX0AMMOCTH MOKHO MPOBECTH CEPHUIO
OKCIIEPUMEHTOB I PAa3JIMYHBIX 3HAYEHUN HACTPOWKHM IapamMeTpa M OCYHIECTBUTH aHaJIH3
pE3yIbTATOB.

14. CpaBHUTb IpayKu pe3ybTaTOB U3MEPEHU.
dopma npeacTrasIeHus pe3yJbTara:

OTtuer opopMIIEHHBIH B TETpaau Ui MPaKTUYECKUX padoT

Kputepun onenkmn:

OTnuyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCaH MPUHLUI pabOThI
BepHO. XOpOLIO — €CTh OMIMOKM B MOHTaXX€ NMPHUBOJAA, HA 3alIUTE ONUCAH NMPUHIUN PabOThl BEPHO.
Y 10BNETBOPUTENBHO — HE BEPHO CMOHTHPOBAH MPUBOJ, €CTh OLIMOKU B IOCTPOEHUH CXEMBbI YIIPABICHHUS,
Ha 3alluTe ONMHCaH NMPUHUMI paboThl BepHO. HeynoBneTBopuTenbHO — paboTa BBHIIOJHEHA HE B TOJIHOM
o0beMe.



IIpakTuyeckoe 3ansaTue Ne 24
YUreHHe NPUHIHMTUAIBHBIX THAPOCXEM € MPONOPIUHOHAIBHBIM yIPABJIeHUEM 000PY/10BAHUSA
HAO «<MMK»

Heab: HayuyuThCs YUTATh MPUHIUIHUAIBHBIX THAPOCXEM C MPOMOPHUOHAIBHBIM YIPABICHHUEM
obopynoBanus [IAO «MMK»
Beinosinus patdorty, Bel Oyaere:
ymemdp: UUTATh [PUHLUUIHAIBHBIE T'MAPOCXEMBl C  IPONOPLUOHAIBHBIM  YIPaBIECHUEM
obopynosanus [TAO «MMK»
MarepuasibHoe o0ecrieyeHHe: METOAMYECKUE YKa3aHusl, NpuHIUnuaibHbie cxembl [IAO MMK
O0GopynoBanue: He TpeOyeTCs
3aganue:
1. Wsyuuts npeanaraeMble ruJJpOCXEMbl, HAIUCATh CXEMY ITOTOKOB.

Kpartkue Teoperudeckue cBeenusi: [Ipumep ruapocxembl

ITopsiiok BHINOJHEHHUS PAGOTHI:
1. W3yunTh npeniaraeMple THAPOCKXEMBI 10 BAPHAHTAM.
2. Hanucats cxemy OoTOKOB.

dopMa npeacTaBjIeHus pe3yabrara:
OTt4er opOpMIICHHBIH B TeTpaau Ui MPaKTUYECKUX padoT

Kpurepun ouenku:

OtnuyHO — paboTa BBITOJHEHA BEPHO B MOJIHOM 00BbEMe, Ha 3alIUTe OMHCAaH MPUHLIUI PabOTHI
BEPHO.

Xo0po1Io — ecTh OIMOKH, Ha 3alUTE OMUCAH MPUHIUI pabOThI BEPHO.

Y 10BNETBOPUTENBHO —€CTh OIKUOKH, Ha 3aIlIUTE OMKCAH MPUHIUI pabOThl HEBEPHO

HeynoBneTrBoputesibHO — paboTa BBINOJIHEHA HE B TIOJTHOM 00BbEME.



IIpakTnyeckoe 3ansitue Ne 25
AHajau3 000pya10BaHus Ja0opaTopuu NponopuuoHanbHoi U cepporexnukn OO0 «OCK»

Ilesb: MO3HAKOMUTBCS C JIAOOPATOPUEH, M3YYUTh KOHCTPYKLMIO CTEHIA, €r0 BO3MOXXHOCTU U
0co0eHHOCTH paboTHI.

Beinosnus patdoty, Bel Oyaere:

ymemp: TPUMEHSTh  JMAaTHOCTUYECKUH  CTEHX [UId JUArHOCTUKU IPONOPLHMOHAIBHOW U
CEPBOTEXHUKH.

MarepuanbHoe o0ecniedyeHue: METOIUUYECKHE YKA3aHHUS.

OO6opynoBanue: TuapaBIMYeCKUil quarHoctuueckuii creHy Rexroth Bosh Group, maGopaTopus
nponopuroHaibHoi U cepBorexHUKH OO0 «OCK».

3aganune: MO3HAKOMUTHCA C TAOOpAaTOPUEH, U3yYUTh KOHCTPYKIHIO CTEH/IA, €0 BO3MOKHOCTH U
0co0eHHOCTH paboThHl. BBIMOIHUTE MPUHIMITHAIBHYIO THIPOCXEMY CTEHJIa i €0 HACOCHOM CTaHIIMU.

Kpatkue Teopernueckue cBeJeHH:

000 «OObenuHEHHAs CEpBUCHAs KOMIIAHUSA» 3aHUMAETCs TEXHHUYECKUM OOCITYyXKMBAHUEM H
PEMOHTOM TUAPONHEBMOCMA304HOIO0 00OpyAOBaHHSA BO BCEX nexax I[IAO «MMK» u Hecér
OTBETCTBEHHOCTH 32 00ecrieueHre HaAEKHOCTH U 0€30TKa3HOCTH BCEX THAPOITHEBMOCMA30UHBIX CHUCTEM.
B OO0 «OCK» coznana crnenuanbHas JjabopaTopusi JUIsl JUArHOCTHKHU TUIPOANIapaTypsl  C
IIPONOPLIMOHAIILHBIM M CEPBOYIIPABIECHUEM, HMMEETCsS THAPABINYECKUH cTeHa nmpou3BojacTBa Rexroth
Bosh Group.

JlaHHBINM TUarHOCTUYECKUH CTEHJ MPEICTaBIIsAeT COOOH BBICOKOTEXHOJIOTHYHYIO THAPABIMYECKYIO
YCTAaHOBKY C JBYMsI PEryJMPYEMbIMH paJdajIbHO-IIOPIIHEBBIMU HAcOCaMHU Il OCHOBHOI'O u
YIIPaBJIAIOLIETO TOTOKOB, JIBYX BCIIOMOIaTeIbHBIX HEPETYIUPYEMBIX HACOCOB JUIs (puibTpanuu padoueil
XKHUJKOCTH, CHCTEMY CIMBHOH, HAallOpPHOM, HE3aBUCUMOM M 3allUTHOM (QUIbTpaLMK, KOMILIEKT
THJIpoannaparypsl Jjas peryJIMpoBKH IapaMeTpoB ammnapaTypbl U M3MEpUTeNbHbIe JaTuuku. Takas
KOMIUIEKTAIMsI CTEH1a IMO3BOJISIET O0ECIeUUTh NPOBEPKY Ha CTEH[IE KJIANaHOB C MPONOPLIUOHAIBHBIM U
CEPBOYIPABICHUEM CTHIKOBOTO M MOAYJIBHOIO MOHTa)Ka IO JABJIEHUIO U PACXOJy, IPOBEPKY CKa4yKa U
yTEUeK, a TAK)KE BBIINOJIHUTH NPU HEOOXOJAUMOCTH PETYIMPOBKY KJanaHoB. [[jst 3TOro creHj uMeer jBe
CrelHabHble MOHTaKHBIE ITJTUTHI.

Knanan, nojuiexaiinii TMarHoCTUKE, yCTAHABIMBAE€TCd HAa MOHTAXHYIO IUIUTY U 3aKperuisiercs
mrudramu. K naHHOM 1uiMTe BBINOJIHEH MOJBOJ BCEX T'MIPABIMUYECKUX JMHUH. [lanee BbImonHseTcs
cOOpKa 3JEKTPUYECKON CXEMbI YIpPaBIICHUS KJIANaHOM, JAAHHbBIE JHUAarHOCTUKU BBIBOJAATCS HA MOHUTOP
KOMIIbIOTEpa. l3MeHeHue JIEeKTpUYECKOro CUTHajla YIPABJIEHUS  KJIAIlaHOM U3MEHSAET €ro
TUIPaBIMYECKYIO XapaKTEPUCTUKY U IIPOM3BOAUTCA €€ aHAIIU3.

Ha pucynke 1 mpencraBineHa NpuUHIMIKANIBHASA CXeMa TUApaBIMYECKOro croja/crenaa Rexroth
Bosh Group Ne2. Macno no maructpanu P nmomagaer B BcTpauBaeMblii 0OpaTHBIN KilanlaH, KOTOPHIA HE
MIO3BOJISIET JKUIKOCTH NpouTH panblie. Pacnpenenurens Y V220 HaxosICh B HadajlbHOM IOJIOKEHHUHU
MO3BOJISIET KUJKOCTU JIaBUTh OJIHOBPEMEHHO B JBe MojocTu. [lepekiiouas pacnpenenurenb BCs
KHUJKOCTb JaBsIIasi CHU3Y CTEKAaeT B CIMBHYIO JIMHIOW Y.

CrnenoBaTenbHO KUJIKOCTH OOJIbIIIE HUYET0 HE MEIIaeT MPONTH Janblie, a MMEHHO 1o JUHUU Pv
XKHUAKOCTh nonajnaeTr B nojocte P (Muaumoro Pacnipenenurens). I nonmyctuM Ha HYXHO IPOBEPUTH €0
pacxon B nosoctu A. IlepexmrounB MHuMbINA Pacripenennurens KUAKOCTh YCTPEMIISIETCS B JIMHIOKO A,
noxons no I'maposomka (3.30.20.2), koropsiii He mpomyckaer ee. IlepexmrounB Pacnpenenurens
(YV260.1), xuakocts Oyaer ycrpemistbes uepe3 [mapozamok k Pacxomomepy (3.30.60). Ilpoxons
I'unposamok (3.30.20.5) xuaKocTh cauBaeTcs B ApeHax (JuHio D).
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Pucynok 1 — I'mapocxema ruapasnuyeckoro crona/crenga Rexroth Bosh Group No2

Urobbl mpoBeputh yreukn MumMoro PacmpenenuTenss Mpl MpOCTO HE JOJDKHBI MEPEKIIOYATh
pacnpenenutens (YV260.1) u otkpeite Tpu BeHTHias (3.70.150.1, 3.70.150.2, 3.70.150.3), 4to0sl
YKUIKOCTb IIOCTYIIaJIa B JIMHIOW L, a HE B IpeHax.

Bcero ectp y Hamero MuumMoro Pacnipenenurens 4 npoBepKu:

[IpoBepka no pacxony.

IIpoBepka 1o 1aBICHMUIO.

IIpoBepka ckauka.

IIpoBepka yreuexk.

VY KaxIo¥ NMPOBEPKM €CTh CBOM HACTPOWKH. Bce HACTPOMKM BBICTABISIOTCS HA KOMIIBIOTEDE.
BeiOupas mpoBepky MmO pacxolly aBTOMaThdecku mojaercs curHan Ha «Paspemaiiky» (YV220). U
MIEPEKIIIoYasi B aBTOMAaTHYECKOM pEXKHME, CMOTpS B KAaKOM NoyiokeHuM MHuMbIA Pacnpenenurens,
Pacnpenenurens (YV260.1), uTto mo3BojsieT cieauTh MO JaTYMKaM Kakod pacxox y MHumoro
Pacnipenenurens.

B 1o ke Bpems 1l MPOBEPKH JABICHUS HAM He HYXHO, 4To0bl Pacmpenenutens (YV260.1)
MIEPEKIIIOYAJICS U OCTABJISUT THAPO3AMKH 3aKPBITBIMH, TO3TOMY 3Ta KHOIIKA BBIKIIIOYECHA.

A ecnu y pacnpenenurtens BHEIHUM X U Y, TO IPUXOIUTCS BKIIOUYATh Ha KOMIIBIOTEPE KHOIKY
«Buemnu X».

Bcto paborty crona obecnieunBato 4 Hacoca (M1,M2,M3,M4) (pucyHok 2).

M1, M2 — ocHOBHBIE HACOCHI OHH 00ECIIeUMBAI0 BCIO CUCTEMY JIaBJICHHUEM.

M3 — nunus ynpasineHus X

Harneras HyxHoe naBienne Hacockl MI1,M2 myckaioT gaBiaeHUs 4depe3 (QUIbTPBI, TPOXOJS
BCTpanBaeMble OOpaTHbIE KJIallaHa, pacX0JOMEpHI.

W3-3a Toro uro mbl yacto mpoBepsieM CepBOKIIanaHbl y Hac JIOJKHO ObITh OYEHb YHCTOE Macio
MMEHHO MMO3TOMY HMX B HACOCHOHM craHmmu 6. UToObl M Mazeias 4acTHUKa HE MOIJIa MPOHUKHYTH B
KJIAIaH.
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nabopaTopueid, U3y4uTh KOHCTPYKITUIO CTEH/IA, €T0 BO3MOXHOCTH U OCOOCHHOCTH PabOTHI.
2. BPIMONMHUTE NPUHIMITHAIEHYIO THIPOCXEMY CTEH/IA M €r0 HACOCHOM CTaHIINU.

dopma npeacrabiieHus pe3yJbTara:
OTtuer opOpMIICHHBIH B TETpaau Ui IPAKTUUYECKUX PabOT

Kpurepun onenkn:
OTnuyHO — paboTa BBIOJHEHA BEPHO B MOJIHOM 00BbEME, Ha 3alIUTe OMHMCAaH MPUHLUI PabOTHI

BEPHO
Xopo110 — ecTh OUIMOKH, Ha 3alUTe ONMCAaH PUHIMI paboThl BEPHO
Y 10BNIETBOPUTENBHO —€CTh OIKMOKH, Ha 3aIIUTE ONMKCAH MPUHIUI pabOThl HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOIHEHA HE B IIOJTHOM 00beMe



Tema 1.2 CepBoynpaspJieHue ruponpuBoIaMu

IIpakTnyeckoe 3ansitue Ne 26
DJleKTPOMEeXaHUYeCKHUil mpeodpa3oBarteib (CEPBOABUIaTeNb)

Heas: ONpEACTUTh  OCHOBHBIE  OTJIMYHMS  AJIEKTPOMEXaHHYECKOro  IpeodpazoBaTelis
(cepBoaBurarensi)  OT MPOMOPIUOHAIBLHBIX ~ JJIEKTPOMArHUTOB, TOHATh HPHHOHUI  PabOTHI
TUAPOYCUIIATEIIA.

Boinosinus pa6ory, Bel Oynere:
ymemp: OTJIMYATH CEPBOINPHUBOJ OT MPOMOPIUOHAIBHOrO, BHIMONHATE YI'O KianmaHoB cC
CEpBOYIPABIICHUEM.
MarepuanbHoe o0ecniedeHue: METOIUUYECKHE YKA3aHUS.
OOopynoBanmue: KOMIUICKT YydeOHOTO oOopymoBanus "[mapompuBoi, THIpPOABTOMATHKA U
aBTOMATHU3AIIMs] TEXHOJOTUYECKHUX MPOIECCOB".
3agaHue: onpeaenuTh OCHOBHBIC OTIUYHSI SJICKTPOMEXaHUUECKOTO MpeoOpazoBaTes
(cepBoaBHraTelNs) OT MPOMOPLUUOHAIBHBIX IEKTPOMArHUTOB, TOHITH MIPUHIIMI PaOOTHI
TUAPOYCHINTENS, BBINOTHUTH YO Ki1amaHoB ¢ cepBOYIPaBICHUEM.
Kparkue TeopeTnyeckue cBeJIeHH:
Kiananel ¢ cepBoynpaBjieHueM:
» Curnan Ha BBIXOJI€ OOJBIIIE CUTHAJIA HA BXxoje - 1Y,
* VYmpaBieHue - 3JeKTpoMexaHuueckuil mpeodpasosarens (OMII).
*  BCerJa MHOTOKACKaJTHbIE, IEPBBII KacKal — «COIIO-3aCIIOHKAY,

e L -

Lot RN ? | =
TT <] 117 Al a 2 a.b

s/ Pl IT Pl IT /

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

1 — HeperynupyeMblii Jpoccellb, 2- KaTylllKa d3JeKTpoMarHuTa; 3 — comuia; 4,6 — TMOJOCTH
HWIMHAPA; 5- WWIMHID; 7 —3aCIIOHKA; 8 —0Ch; 9- AKOPb;

Pucynok 1 - Cxema yCTaHOBKH 3JIEMEHTA «COILIO-3aCIOHKA»
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PATB

| -OMIL, I - runpaBnuueckas CTYIEHb IPEIBAPUTEIBHOTO YCUIICHHUS,
(KaK TpaBWIIO — 3TO YCTPOMCTBO THIIA COILJIO-3aCIIOHKA, peXe — CTpyiHas TpyoOka), 11 u

30JI0THUKOBBIM IPOCCENUPYIOMINNA pacipeaenuTenb; 1| — 30J10THUK, 2- ¢unsTp, 3, 10 — apoccens, 4,9 —
COILIO0,5- SIKOpb, 6- KaTymka OMII, 7 —3acioHka, 8§ —ynpyras TpyOka.

BEPHO

Pucynok 2 — npunuun paboThl TUAPOYCUIUTENS

Iopsaok BbINOIHEHHs PA0OTHI:

1. OmnpenenuTh OCHOBHBIE OTJIMYUS AJIEKTPOMEXAHUUYECKOTO Mpeodpa3oBartes (CepBOABUTATES)
OT HPOINOPHHOHAIBHBIX 3JICKTPOMArHUTOB.

2. 3ammcathb OPUHIUN  PabOThl  TUAPOYCHITUTEIS, BbIIONHUT, YI['O kiamanoB ¢
CEpBOYIPABICHUEM.

dopma npeacrasjieHus pe3yJibTara:
OTueT odopMIIEHHBIN B TETPAIH I IPAKTUIECKUX paboT

Kpurepun onenkn:
OTnuyHO — paboTa BBINOJHEHA BEpPHO B MOJHOM 00BbEME, Ha 3alIUTe ONMHCAH MPUHIMIT paboThI

XO0poI111o — eCTh ONTUOKH, Ha 3alTUTE OMUCAH MPUHITUI PaOOTHI BEPHO.
Y I0BIIETBOPUTEHHO —€CTh OIMMOKH, Ha 3aIIUTE OMKUCAH MPUHITUT padOThl HEBEPHO.
HeynosnerBoputenbHo — paboTa BHIIIOJHEHA HE B IOJIHOM 00bEMeE.



IIpakTyeckoe 3ansaTHe Ne 27
CepBokJIanaH ¢ MeXaHUYeCKOl 00paTHOM CBA3bI0. U3yyeHHe XapaKTePUCTHK
THAPABJIHYECKOr0 CEPBOKJIANAHA C MEXaHUYeCKOil 00paTHOM CBA3BIO

Iesib: M3y4HUTh CEPBOKIIANIAH C MEXaHUYECKOW 0OPAaTHOM CBSA3BIO U €TO0 XaPAKTEPUCTHUKY.

Beinosinus padory, Bel Oyaere:

YMemb: BHIOUPATH CEPBOKIJIANIAH C MEXaHUYECKO 00paTHOM CBA3BIO U €r0 XapaKTEPUCTHKY.

MarepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

Oo6opynoBaHue: KOMIUIEKT ydeOHOro oOopymoBanusi "[maponpuBoja, THAPOABTOMAaTHKA H
ABTOMATHU3AIIMS TEXHOJIOTHYECKUX MTPOLIECCOB".

3ajanue: ONpeAeIWTb OCHOBHBIE OTJIMYUS  DJIEKTPOMEXAHHMUYECKOTO  IMpeodpa3oBaTels
(cepBoaBuraTens) ¢ MeXaHHYECKOW OOpaTHOW CBSA3bI0, MOHATH MPUHLIUI pPabOTHl THAPOYCHUIIUTEIS,
BBITIOJIHUTH Y 'O KI1ariaHoB ¢ CEpBOYIIPABICHUEM.

KpaTkue TeopeTuyeckue cBeieHUs:

JIByXKacKaJHbII AJIEKTPOTUIPABINYECKUN YCUIUTENb C MEXaHUYECKOW CHIIOBOM 0oOpaTHOI
CBSI3bIO IIPEJICTABIICH Ha puc 1.

Pucynok 1 - JIByXKacKaigHblii 3JIEKTPOTUAPABIMYECKUNA YCHUIIMTENb C MEXaHMYECKON CHIJIOBOU
00paTHOM CBS3BIO
ITopsinok BbINOJIHEHHS PadOTHI:
1. N3yuuTh ycTpOMCTBO U NPUHIMI pabOThl MPEACTABICHHBIX THIPOYCHIINTENEH, 3ancaTh B
TeTpaab MPUHLUI pabOTHI.
2. Bemonnute YT'O ki1anaHoB ¢ cepBOYIPaBICHUEM.

®opma npeacraBjIeHus pe3yabTara:

OTtuer opOpMIIEHHBIH B TeTpaau AJis MPaKTHUYECKUX padoT

Kpurepum ounenku:

OtnuyHO — paboTa BBIOJHEHA BEPHO B MOJHOM 00BbEME, Ha 3alIUTe OMHCAaH MPUHLIUI PaOOTHI
BEPHO. XOPOILIO — €CTh OIIMOKH, Ha 3allIUTE ONKCAH NMPUHLIUI PabOThI BEPHO. Y JOBIETBOPUTEIBHO —€CTh
OLIMOKY, HA 3alllUTE OMUCAH MPUHIUI pabOThl HEBEPHO.

HeynosnerBopurenbHO — paboTa BHINOJIHEHA HE B IOJIHOM 00bEMeE.



IIpakTuyeckoe 3ansaTue Ne 28
CepBokJIanaH € JIeKTPUYECKOoii 00paTHOM CBsA3bI0. U3yUeHHe XapaKTepUCTUK CePBOKJIaNaHa
€ JIEKTPUYECKO 00paTHOM CBSA3bIO

Leab: U3y4uTh CEpBOKIIAIIAH C JIEKTPUUECKON 0OPAaTHOI CBSI3bIO U €0 XapaKTEPUCTUKY.

Bbinosinus padory, Bel Oynere:

yMemb: BEIOUpATh CEPBOKIIAIAH C AJIEKTPUUYECKON 0OOpPATHOM CBS3bIO M €T0 XaPaKTEPUCTHUKY.

MartepuanbHoe o0ecriedyeHre: METOINYECKUE YKa3aHUs.

OO6opynoBanme: KOMIUIEKT y4deOHOro oOopymoBanus '"[mapompuBoa, THAPOABTOMATHUKA U
aBTOMATH3ALIMs TEXHOJOTHYECKUX MPOIECCOB".

3agaHue: oOmnpeneNUTh OCHOBHBIE  OTJIMYMS  AJIEKTPOMEXaHWYECKOro  IpeodpazoBaTelis
(cepBoaBHraTens) C AJIEKTPUUYECKON OOpaTHOM CBsI3bI0, MOHATH MPUHIUI PabOThl TUAPOYCUIUTENS,
BBINOJHUTH YI'O KJ1araHoB ¢ CEpBOYNPABICHUEM.

Kpartkue TeopeTruyeckue cBeleHUs:

®®

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

Iopsiaok BbINOJIHEHUS PAOOTHI:
1. U3yuuTh yCTpOWCTBO M MPUHIUI PAOOTHI MPEACTABICHHOTO THAPOYCUITUTENS, 3aITUCaTh B
TeTpaab MPUHIIUI pabOTHI.
2. Bemonaute YI'O knanaHa ¢ cepBOynpaBlIeHUEM.

dopma npeacraBjIeHus pe3yabTara:

OtueT odopMIIEHHBIN B TETPaIH Ul IPAKTUYECKUX pabOT

Kpurtepun onenkmn:

OtnuyHO — paboTa BBITOJHEHA BEPHO B MOJIHOM 00BbEME, Ha 3alIUTE OMHCAaH MPUHLIUI PaOOTHI
BEPHO.

X0po1Io — eCcTh OLIMOKH, Ha 3alUTe ONMUCAH MPUHIUI pabOThI BEPHO.

Y 10BNIETBOPUTENBHO —€CTh OIMOKH, Ha 3alllMTe OMUCAH MPUHIUI padOThl HEBEPHO.

HeynoBneTBoputesibHO — paboTa BBINOJIHEHA HE B TIOJTHOM 00BbEME.



IIpakTnyeckoe 3ansitue Ne 29
CepBokJjanaH ruipaBJan4ecKuil ¢ MeXaHH4ecKoii o0paTHoi cBsi3p10 Moog E760

Heab: U3yIUTH CEPBOKIIANIAH C MEXaHUICCKOW 0OPaTHOMN CBS3BIO M €TO0 XAPAKTEPHUCTHKY.

Beinosinus patdorty, Bel Oyaere:

yMmembs: 6blOUpamp CEPBOKIIATIAH C MEXAHMYECKOH 00paTHOM CBSI3bIO U €r0 XapaKTEPUCTHUKY.

MarepuanbHoe obecniedeHHe: METOIMYECKUE YKa3aHUSI.

Oo6opynoBaHue: KOMIUIEKT ydeOHOro oOopymoBanusi "[‘waponpuBoja, THAPOABTOMAaTHKA H
ABTOMATHU3AIMS TEXHOJOTUYECKUX MPOIIECCOB".

3agaHue: ONpPENEIUTh OCHOBHBIC OTJIMYHS  JJIEKTPOMEXaHHYECKOTO0  IpeodpazoBaTelis
(cepBoaBHTaTENSI) C MEXaHWYECKOW OOpATHOW CBS3BIO, MOHSATH NPUHIUMI PaOOTHI THUIPOYCHIUTEIS,
BBITIOJIHUTH Y 'O KI1ariaHoB ¢ CEpBOYIIPABICHUEM.

KpaTkue TeopeTuyeckue cBeieHUs:

Knanan npeaHasHaueH AJis yNpaBieHHs IMOJOXKEHHEM, CHUJIOH M CKOPOCTBIO THUAPOJABHUTATEINS.
Nmeer onny wim aBe CTymeHH, l-s CTyNeHb coruio-3acioHka. DMII — cyxoii: 3a30pbl B MarHure He
3aCOPSIFOTCS pab0YeH KUIKOCTHIO.

JlanHasi MOZIeIb KJlaraHa MMEET KaK MEXaHUYECKYIO TaK M SJIEKTPUUYECKYI0 OOpaTHYIO CBsi3b. [lpu
MeXaHHUYeCKO oOpaTHOil cBsizu pabouee nasieHue 1-it ctynenu ot 10 1o 315 6ap. OHO He HOMKHO OBITH
Menbiie 60% OT naBieHUs B CHUCTEME, T.K.M3-32 BIUSHUSA CHJI OT TIOTOKA HA 30JIOTHUK CHHXKAETCS

KaueCTBO PETYJIMPOBAHMUS.
A B
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Pucynok 1 - YcrnoBHoe 0603HaueHHE

1- xarymika; 2 — KOpIyc nepBoi CTyneHu; 3 — coria; 4- MOCTOSHHBIE APOCCENU; 5- MEXaHUYecKas
oOparHas cBs3b; 9- 30510THHK; 13 — 3acnoHka; 14 — ynpyras TpyOka; 15 — sskopb.
Pucynok 2 — CepBopacripeieuTellb ¢ MEXaHUYeCKOH 00paTHOM CBSI3bI0

[Tpu mexaHmueckoi oOpaTHOM CBSI3U 5 30JOTHUK 9 CBs3aH C YNPaBJISIOUIMM JBHUraTtesneM 1.
VYupyras tpyOka 14 neHTpupyet sikopb 15 u 3acioHKy 13 B HEUTpaTbHOM TOJIOKEHUU TIPU OTCYTCTBHH
BHEIIHEr0 curHaia. IIpum HepaBeHCTBE MOMEHTOB OT BXOJHBIX CHTHAJIOB, JCHCTBYIOLIIMX Ha
YIpaBJISIONIMA JBUTaTeNb | UM NpYXUHBI 5 0OpaTHON CBs3M, 3acioHKa 13 cMemaercss U3 CpeaHero



MOJIOKEHU MEXIy comiamMu 3. Bo3Hukaer mepemnaj AaBieHUM, ACHCTBYIOIIUN Ha
30J10THUK 9 mepemeniaeTcsi 10 MOJI0KEHUS P KOTOPOM YPaBHUBAIOTCSI MOMEHTHI U

YMCHBINACTCA 40 HYJIA.

Ha pucynke 3 npencrasnena rpagudeckast XapakTepHCTHKA KJIallaHa.
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Pucynok 3 — XapakTepucTUKH cepBOKIIariaHa

ITopsinok BbINOJIHEHHS PadOTHI:

(I)opMa NnpeacraBjacHus pedyJjabTarta:

1. W3yuuTh YCTPOWCTBO W NPUHLMI pabOThl MPEJICTABICHHBIX T'MJIPOYCUIIUTENEH,

3aIMCaThb B TCTPAAb IIPUHIUIL pa6OTLI.

2. Bwmomauth YI'O KI1anaHOB ¢ CEPBOYIPABICHUEM.

OTtuer opopMIIEHHBIH B TeTpaau Ji MPaKTHYECKUX padoT
Kpurepuu onenkmn:

OTnuyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCaH MPUHLUI pabOThI
BEPHO. XOPOILIO — €CTh OIMOKH, Ha 3allIUTE ONUCAH MPUHLUI PabOThl BEPHO. Y JOBIETBOPUTEIBHO —€CTh

OIMOKH, HA 3aIUTE OMUCAH MPUHITUT PaOOTHI HEBEPHO.
HeynosierBoputensHo — paboTa BHIIIOJHEHA HE B TOJIHOM 00bEMeE.

TOpI_[BI 30JIOTHHKA.
repenazj JaBJICHUN



IIpakTnyeckoe 3ansaTue Ne 30
I'mapaBianveckue NPUBOIBI C CEPBOKJIATIAHAMHU

He.]'l]:: HAay4YUTBHCA YNTATh MNPHUHIUIIHWAIBHBIC THAPOCXEMEBI C CCPBOKIIAIIAHAMUN

Boinosnus padory, Bel Oyjaere:

yMemp: YNTaTh pealibHbIe IPOU3BOJICTBEHHBIEC TPUHIIUIIUATIBHBIE THIPOCXEMBI C CEPBOKIIAIAHAMU

MarepuanbHoe o0ecnedeHMe:  METOJWYECKHE  yKa3aHWs, [NPHUHLUIUAIBHBIE  CXEMBbI
ob6opynosanus [TAO «MMK»

O0OopynoBanue: He TpeOyeTCs.

3ajanue: NMPOYMTATh NPEIJIOKECHHBIC TuUapocxeMbl obopynoBanus [TAO «MMKy», namucath
CXEMBbI [IOTOKOB.

Kparkue TeopeTnyeckue cBeieHUs:

Ha nmpuHIMNIManbHBIX cXeMax MpecTaBiIeHbl THAponpruBoabl obopynoanus JIIIL] — 11 u JITTL-9
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Pucynok 1 — IlpunnunuanbHas rupocxema cTeikocBapouHoi mamuns! JIITI -11
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Pucynok 2 — INpunnunuansaas rugpocxema JIIL -9

HOpﬂ}IOK BbIIIOJTHCHHUA paﬁoTbI .

1. N3yuuTh ruipocxeMbl 000py10BaHUs, BBITUCATh OCHOBHBIE TAPAMETPHI.
2. Hanwucate cxemy NOTOKOB.
3. OxapakTepr30BaTh THII MOHTa)ka 000PYAOBaHUs, PYHKIMH KJIAaHOB M JATYMKOB.

®opma npeacTraBieHus pe3yabTara:
OTtueT oopMIIEHHBIN B TETPaIH Ul IPAKTUIECKUX pabOT

Kpurepun onenku:

OTnnyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCAaH MPUHLUI pabOThI
BEPHO.

Xopo1I0 — eCTh OINOKH, Ha 3aIUTE ONKMCAaH MPUHIMI PaOOTHI BEPHO.

Y 10BIE€TBOPUTENBHO —€CTh OUIMOKH, Ha 3allIUTE OMUCAH MPUHIUI PabOThl HEBEPHO.

HeynoBneTBopuTesibHO — paboTa BBINOJHEHA HE B TIOJTHOM 00beMe.



IIpakTnyeckoe 3ansitue Ne 31
OcobennocTu TOUP v THArHOCTUKH TUAPONPHUBOIA C CEPBOYINIPaBJIeHUEM

Hesb: HAyYUTHCS TPOU3BOAUTH MOHTAX M 00CITY)KMUBaHUE CEPBOKIIAIAHOB

Beinosinus patdorty, Bel Oyaere:

yMemp: IPOU3BOIUTH MOHTAX U 00CTYKUBAHUE CEPBOKJIANIAHOB

MarepuanbHoe ob6ecniedeHHe: METOINYECKUE YKa3aHUSI.

Oo6opynoBanmne: KOMIUIEKT y4eOHOro oOopymoBanus "[maponmpuBOa, THAPOABTOMATHKA U
ABTOMATHU3AIUS TEXHOJOTUYECKUX MTPOLIECCOB".

3agaHue: COCTaBUTh TEXHOJIOTUYECKYIO KapTy MOHTaXa W TEXHHUYECKOro O0O0CTy>KMBaHUS
CepBOKJIATIaHa.

KpaTrkue TeopeTnyeckue cBeieHUs:

Texuuueckoe o0CTy)KMBaHUE TUIPONPHUBOJA C CEPBOYIPABICHUEM PEKOMEHYETCS BBINOJIHATH
Ha ocHoBe pekomenanwmii crangapro DIN 24 346 u 1SO 4413.

Kaxnplii cepBoKiIanaH rmepen MOCTaBKOW MOJIBEPraeTcsl HCIBITAHUSAM Ha (YHKIMOHHPOBAHUE.
Pe3ynpraTbl MCHBITAaHUN OTPAXKAKOTCA B IPOTOKOJIE, KOTOPBIA HANPABIAECTCS BMECTE C KIIAIIAHOM.
[lonxmtoueHne u OOKaTKy MAOJDKHBI IPOU3BOJAUTH CHELUUAINCTHI, MMEIOIIUE COOTBETCTBYIOLIUE
U3MEPUTEIIbHBIE TPUOOPBI.

JanpHeiimee 0OCITy)KMBaHHE CEPBOKJIANIAHOB MOXET OCYIIECTBIATh TOJIBKO OOy4YCHHBIH
MepPCOoHA.

IIpomMbIBKA cCHCTEMBI

Oco0oe BHUMaHUE YIENSIOT YUCTOTE U KauecTBY paboueii cpenpl. [lepen MoHTaxoM HEOOXOAUMO
MIPOMBITH OCHOBHBIE M YIIPABJISIONINE TUHUU. BMecTo cepBoKiIanana ycTaHaBIMBAETCA TEXHOJIOTHYECKas
MIPOMBIBOYHAS TUTMTA UJIM APYTOW pachpenenuTesb ¢ Taku e /Iy, Ho MeHee TpeOoBaTeNbHbBIN K KaueCTBY
paboueil xuakocTu. B cmyyae Hanuuust OTAEIBHON THAPOCUCTEMBI YIpaBIIEHUs, €€ TaKkKe MOJBEPraroT
IIPOMBIBKE.

[To pexomenmarmmu  DIN 24 346 u  ISO 4413 Bpemst npoMBIBKH t onipeniensioT 1o ¢hopmyse:

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

rae: V — 00néM 0aka B 1;

Q — moyraya Hacoca B JI/MUH.

Haxonsameecs B CUCTEME MacIo HYKHO IIPOITYCTUTH qyepes
bubTp MUHHAMYM 150-300 pas. Pesynprarel IIPOMBIBKH JTOJIKHBI
NEPUOINYECKH TPOBEPATHCS IMyTeM MPUOOPHOT0 aHanu3a paboueil KUAKOCTH.

B cnyuae 3ameHbI pabouell )KMIKOCTH Ha TaKyl0, KOTOpasi HE CMEUIMBAETCS] MM HECOBMECTHMaA C
npeabiaymiel, TpedyeTcsl CyIecTBeHHO Oojiblliee BpeMs NMPOMBIBKM. B Xoje NmpoMbIBKH HEOOXOAMMO
yepe3 KOPOTKHE IPOMEXKYTKH BPEMEHHM IpPOBEPATh BCE (PUIBTPBHI M, NPU HEOOXOJUMOCTH, MEHATH
(GUIBTPORIIEMEHTHI.

IoaroroBka Kk MOHTaXKY

1. Yucrora.

[Ipn MoHTa)ke OYMCTUTH PabOUyI0 30HY MOHTaXa CepBOKJamaHa. bak YIJIOTHUTH OT BHEIIHUX
3arpsi3HeHuil. [lepenl MOHTaXOM JOJDKHBI OBITH OYMILIEHBI TPYOONpPOBOABI U OaK OT TpsA3U, OKAJIUHBI,
recka, CTpyXeK H T.11. bak omkeH ObITh 000py10BaH 3aIMBOYHBIM (PHIIBTPOM C TOHKOCTBIO (PUIBTPALIUN
He 6onee SMKM.

N3ornyThie ¢ MoJOrpeBOM WM CBapHbIE TPYObI MOAJNIEKAT TPaBICHHUIO, MPOMBIBKE M cMaske. [Ipu
OYHMCTKE IPUMEHSATH TOJBKO HEBOJIOKHUCTBIE TKAaHHU WM CHEIHaIbHYI0 Oymary.

VY cTaHOBOYHBIE TOBEPXHOCTH U MOHTaXHbBIE TJIUTHI JIOJKHBI ObITh CyxuMH U 0e3 macia. Eciu macno
C MOBEPXHOCTEN yIaIUTh HEJb3s, TO OONTHI HYXKHO 3aTATHBATh TOJBKO BPYyYHYIO, 0€3 MpUCIIOCOOICHU.
[Tpu Hanuuuu 6o7ee 4-X OOJATOB B MEPBYIO OUYEPEb 3aTATUBAIOTCS POMEKYTOUHBIE.



VYInoTHAOLIME CPEACTBa, TAKNE KaK IEHbKA, 3aMa3Ka WIN YIUIOTHSIOIIAs JIEHTA HEAOYCTUMBI.

Jns gocTuKeHHsl BBICOKOW JKECTKOCTH cCJeayeT H30eraTb LUIAHTOBBIX COECIUHEHHUIN MEXIy
KJIallaHOM | moTpebuteneM. /[ TpyOonpoBOJOB ClelyeT MCIOIb30BaTh OECHIOBHBIE TPYObI BBICOKOTO
kadecTBa 1o cranaapty DIN 2391, yactu 1 u 2.

CoenuHUTEIBHBIE TPYOOIIPOBOIBI MEXKAY HOTPEOUTENEM U KJIallaHOM JTOJDKHBI OBITH KaK MOXHO
KOpOoYe; PEKOMEHAYETCs] MOHTHPOBATh CEpBOKJIANAH HEMOCPEACTBEHHO Ha MOTpeOuTeNb. MOHTaXXHas
TUTOCKOCTH JIOJDKHA UMETh KayecTBO 00paboTku moBepxHocT Rt max < 4 mkMm u mockoctHocTh < 0,006
MM/ 100 MM UIMHBL.

/7 |0,006/100mm

i
/ Rmax 4

Pucynok 1 — Tpebyemas 4rcToTa HOBEPXHOCTH

B kadecTBe 3ampaBOYHOTO U BEHTHWISIIIMOHHOTO (PHIIbTPA PEKOMEHAYETCSI BO3AYIIHBINA (DUIBTP C
pa3MepoM SYEHKHU, COOTBETCTBYIOLIUM (PHIBTPY THAPOCUCTEMBI.

MomnTax

[Tocne okOHYaHMSI TPOMBIBKM NPUCTYNMAIOT K MOHTAXY KIalmaHa C y4yeToM TpeOoBaHWIl K
YUCTOTE. 3aIUTHYIO MJIACTUHY CHUMAIOT HETIOCPEACTBEHHO TMEepPe] MOHTAXOM, €€ CIIeIyeT COXPaHUTh Ha
ClIy4ail peMOHTA B JaJIbHEUILIEM.

Kpenexxubie 60ATHI TOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B JIMCTax Karajora pasMepaMm u
KJIaccy MPOYHOCTH u 3aTATUBATHCS 3aJlaHHBIM KpYTAILIUM
MOMEHTOM.

['unpaBnuyeckue QyHKIMM KiIamaHa MPOBEPSIOT MPU HHU3KOM JaBieHud. Jlns ympaBieHus
CEpBOKJIAaNIaHAMHU HCIIOJB3YIOT OJIOKM YINpaBJICHUS C MUTAHUEM OT OaTtaped WU OT CETH, KOTOpbIe
CYLIECTBEHHO 00JIer4aroT Kak 0OKaTKy Tak U MOMCK MPUYHH OTKa3a B JaIbHEUIIIEM.

[TonoxxeHne TpU MOHTAXE MPEANOYTHTEIIBHO TOPU3OHTAIBHOE, OJHAKO HYKHO YYHUTHIBATH
BO3MOYKHOE TOJIO’KEHUE 30JI0THUKA B 3aBUCUMOCTH OT BUJa OOPaTHOM CBSI3H.

Ecnu cepBoknanman OyJeT — yCcTaHOBJIEH Ha TMOTpeOuTene, Hamo wu30eraTth pacroIoKEeHUs
30JI0THUKA KJIallaHa MapaijieIbHO HAMPABICHUIO YCKOPEHUS MOTPEeOUTENsI.

[ToakmroueHre >MEKTPOCUCTEMBI OMMUCHIBAECTCA B MACTIOPTE KianaHa. JlomyckaeTcst nmapauienbHoe
U TIOCJIEIOBAaTEIbHOE MOJKIOUeHHe. Ho /g TMOBBIMIEHUS JO0JITOBEYHOCTH M CHMXKCHMS BIIHMSHUS
WHIYKTUBHOCTHU KaTYIIEK PEKOMEHIYEeTCsI MapasjieIbHOE BKITIOUCHHE.
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Pucynok 2 — MoHTaxHbIH 4epTEx cepBOKIIanaHa

[Ipu MOHTa)ke HAHHOTO pacHpeAeTUTENs] HEOOXOIUMO BHHUMATEIBHO M3YyYHTh JTOKYMEHTALUIO H
MOHTQ)XHBIM 4epTEX M KOMIUIEKTALMIO, IOJArOTOBUTh MOHTAXHYIO IUIUTY M OOJITBI B COOTBETCTBUU C
TpeOoBaHMsAMHU TOoKyMeHTauuu. Ha geprexe obo3HaueHsl cinenyromue smemMentsl. 1.1, [Ipexynpasnenne
(1 crymenp) 06e3 BcTpoeHHO# anekTponuku (4 WS 2 EM 16). 1.2. Ilpenynpasnenue (15 cTymneHs) co
BCcTpoeHHOU anexkTpoHukoit (4 WSE 2 EM 16). Dnextpuueckas ycraHoBka Hyias: Ilpu ynanenuu
pe3pOoBOif  mpoOku  (mecturp. 2,5), BO3MOXKHA KOPPEKTHPOBKA HYJIEBOIO IOJOXEHHUA dYepe3
noteHIoHoMeTp. 2. Bropas crymenb. 3.1. be3 BCTpoeHHOH SJEKTpOHHMKH: 4X-KOHTAaKTHBIA IITEKep,
coBMecTuMbIii ¢ VG 095342, 3.2. Co BCTPOCHHOM 5HIEKTPOHHUKOIN: OTH-KOHTAKTHBIA ILITEKep,
comectuMbiii ¢ VG 095 342. 4. Mecro, HeoOXOoauMO€ TMpU CHSATUU WITEKepa, Yy4YUThIBaiTe
COeAMHUTENbHBIA Kabenb! 5. [l NBYXCTOpPOHHEH YCTAHOBKM — THIPABIMYECKOrO HYJS, BHYTPEHHUM
mecturpanHuk 5 MMm. 6. Tabnmuka 7. HItudTt ycranoBouHsli (2 mTykw). 8. YIUIOTHUTENHHOE KOJIBIIO
22,53x2,3x2,62 (kpyrnoe xonbio 22 x 2,5) (nmpucoemunenus A, B, P uT). 9. Ilpodunsnoe
yiiotHuTenbHOE Koublo 10x2x20 (kompmo kpyrinoro cedenust 10 x 2) (mpucoemmuenme X). 10.
[Mpucoeaunurensubie orBepetusi mo DIN 24 340 Form A 16. Ipucoenunutensubie mnthl G 172/01 . G
174/01; G 174/0 (dbnanen) o karamory RD 45 056 3aka3biBatotcst otnenbHo. KpernexxHnbie 00aTh BXOIAT
B noctaBky. 4 mtyku M 10 x 100 o DIN 912-8.8; MA =51 Hwm 2 mtyku M 6x100 o DIN 912-8.8; MA
=10.4 Hwm.

IMoaroroBka K 3KcIIyaTalMu

PaGouas xunkocTh

[IpennoyrurenbHBIM sBIIsICTCS MUHEpaibHOE Maciio o DIN 51524  (HL; HLP).

Jns coxpaHeHHMs KadecTBa pabodeld >KMIKOCTH HE JOJDKHA TIPEBBINIATHCS TEMIlepaTypa,
pekoMeHayemas M3rotoBuTeneMm. J[ns  obecredeHHss HEW3MEHHBIX  XapaKTEPUCTUK  YCTaHOBKH
pEeKOMEHTyeTCs JepKaTh TEeMIEpaTypy Macia
nocrossHHOM (+ 5 °C).

OunbTpanus

HenocpenctBeHHO Tmpea  CepBOKJIAaHOM HEOOXOJMMO YCTAaHOBUTh (MIBTP C  BBICOKUM
JOMyCTUMBIM ~TIEpeNagoM JIaBIeHUS (BO3MOXXKHO BCTPOCHHBI B TPOMEXKYTOYHYIO IUIUTYy) O€3
MEPETMBHOTO KJIallaHa ¢ MHIUKATOPOM 3arpsi3HEHHOCTH.



MakcuManbHO JOMYyCTUMAsi 3arpsi3HEHHOCTh pabodeil >KUIKOCTH Ui KJIalaHa C BHYTPEHHUM
NUTaHUEM TIpeaynpasieHus - 7 kiacc 1o crangapty NAS 1638. [lns kianaHa ¢ BHEITHUM NMUTAaHUEM
npenynpasieHus B TuHUM X - 7 kinacc no cranaapry NAS 1638, B munuu P - 9 xiacc no crangapry
NAS 1638. OcobeHHO TIIATEIBHO CISIAT 32 YUCTOTOU P 3aMeHe (PHIIbTpa.

Heo6xoanmo, o BO3MOXHOCTH, 00€CIIeUnTh CTa0MIIbHOE JTaBiIeHue yrpasieHus. [loaromy gacto
MIPENOYTUTENBHBIM SIBISIETCS OTJeNbHOE nuTanue. /st obecriedenusi BHICOKOW AMHAMUYHOCTU Ha BXOJI
X MOXET MOJIaBaThCsl BBICOKOE JaBjieHUE, Kak Ha Bxoj P. Jlnana3zonsl naBieHus s yrpasieHus:10 1o
210 Gap wimm 10 mo 315 Gap. s obecnieyeHHss TUHAMUYHOCTH HEOOXOJMMO YYHTBIBATh YaCTOTHYIO
XapaKTEePUCTUKY MPHU JABJICHUHU B MPEeiiaxX YKa3aHHBIX JHANa30HOB.

Wcnbrtanus

[Ipu cHaTo4yHBIX MCHBITAHUSIX KAXKIOTO CEpBOKJIANAHA HA NPEANPUATHH YCTaHABIMBAIOT
rUapaBiIvyeckue Hymu. [l OCTHXKEHUS ONTHUMAIbHOTO KauecTBa pEryJIMpOBaHMs, HEOOXOIUMO
OTKOPPEKTUPOBATH TUAPABIUYECKUI HYJIb COBMECTHO C 3JIEKTPOHHBIM YIIPaBJICHUEM.

TexHuueckoe 006CIyKUBaHNE

[Tpu monuBe 6omnee 10% maciia UM MpU €ro 3aMeHe MOBTOPSIIOT MOJIHYIO MPOMBIBKY, KaK OIMMCAHO
BBIIIIE.

3arpsi3HEHUE B AJIEMEHTE COIIO-3aCJIOHKA ITOKa3bIBaE€T HEJJOCTATOUHYIO IIPOMBIBKY. 3alperiaercs
npoBoauTh TO nuiamu 6e3 npodeccuoHaNbHBIX 3HAHHUH 10 3aMEeHE BCTPOCHHBIX (MIBTPOB U YCTAHOBKU
HYJIEW CepBOKJIAIIAHA.

Jlns Bo3BpaTa BBINICAIIETO W3 CTPOs KialmaHa HEOOXOJUMO 3aKpbITh CTHIKOBYIO MOBEPXHOCTh
TPAHCIIOPTHPOBOYHOM TJIACTUHOMN ¥ TIIATEIHLHO YIIAKOBATh JIJIS H30€KaHNUE BHEIIHUX MTOBPEKICHUH.

Ilopsinok BbINOJIHEHHS PAdOTHI:

1.CocTaBUTh TEXHOJIOTUYECKYIO KapTy MOHTaXa U TEXHUYECKOTO 00CITY)KMBaHHsI CEPBOKIIAINaHA.

2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

dopma npeacTaBieHus pe3yJbTara:

OtueT oopMIIEHHBIN B TETPAIH U MPAKTUIECKUX padbOT

Kpurepun onenku:

OTnnyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCAaH MPUHLUI pabOThI
BEPHO.

Xopo11o — ecTh OUIMOKH, Ha 3alIUTe ONMCAaH MPUHIIUI pabOThl BEPHO.

Y 10BIETBOPUTENBHO —€CTh OIIMOKH, Ha 3alllUTEe OMUCAH MPUHIUI padOThl HEBEPHO.

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IOJTHOM 00bEMeE.



IIpakTnyeckoe 3ansitue Ne 32
HccaenoBanue CHII0BOH XaPAKTEPUCTUKHU CEPBOKJIANIAHA

Leab: U3y4uTh 3aBUCUMOCTH PacXo/ia uepe3 CepBOKIIANaH OT HANpPsKEHHsI 0OpaTHON CBS3H.

Bbinosinus padory, Bel Oyaere:

YMemp: YIPABIATH PACXOJIOM C IIOMOIIBIO CEPBOKIIATIAHA U3MEHSISI HANIPSDKEHUS 00paTHOM CBSA3U

MarepuanbHoe o0ecniedyeHue: METOIUIYECKHE YKA3aHUS.

OOopynoBanme: KOMIUIEKT ydeOHoro oOopynoBanus "[maponpuBon, THAPOABTOMATHKA U
aBTOMATHU3AIIMs TEXHOJOTHYECKUX MPOIECCOB".

3amanmue:

1. CoOpath TUapaBINUECKYIO CXEMY;

2. CobOpatb cxeMy MOIKIIOYCHHS OJIOKOB YIIPABJICHHS;

3. TMocrpouts rpadukum 3aBucumoctd mardnkoB nasiueHus JJ[1 u JJI2 ot ympaisromiero
BXOJHOTO CHTHAJA.

KpaTKne TCOPETUYCCKHUE CBCACHUA

'J'::‘[i
L F. L0

1 ’l 3

Pucynoxk 1 — Cxema rugpaBiudeckas AJis BBIOTHEHUs JabopaTopHoit padoTst Nel 1.
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Pucynok 2 — Cxema coeJuHEHHM 3JEKTpUUYECKUX OJIOKOB yIIpaBICHUS
Tabmuma 1

Bpems | 3naueHue curhaia
0 0

1 0

1,0001 -1

60 1

0

0

60,0001
61

Tabmura 2

Koaddunument ommbkn Koy |12 ... 1102030 ... | 100




IMopsinok BbINOJTHEHHS PAdOTHI:
1. CobpaTh ruApaBINYECKYIO CXEMY, PEJCTABICHHYIO Ha pHC. 1
2. CoOpartb 3J1eKTpOCXeMy, IPEACTaBICHHYIO Ha PHC. 2.
3. BxiIto4HnTh NUTAHUE CUCTEMBI YIIPABIICHUS CTEH/IA.
4. Jlna 610ka ynpasieHus cepBokiananoMm bY-CK:
- YcranoButh 3HadeHue UcM paBHbIM Hymio, Kom paBHbIM 1, cM. ydeOHOe mocoOue mo pabore ¢
nporpammoit «bY-CK-3I'YM»y. Tymbaep 3ambikanust OC nepeBecTH B MOJIOKEHUE 3aMKHYTA.
5. Jlnsa 6moka cobopa nanueix bKY:
- TymOnep oOpaTHOM CBSA3H MEPEBECTH B MOJTOKEHHE «BBIKID.
- [lepexirouaresns BHEIIHETO yIPaBICHUs YCTAHOBUTD B MOJIOXKeHUE «Pydn».
6. Ha IIK 3anyctuts nporpammy «bY-CK-DI'VYM».
7. TlomHOCTBIO OTKPBITH Apoccenb [[P1.
8. Bo Bkiagke «Hacrtpoiika» B O0J0Ke yrnpaBiieHHs 3a7aTh CTYIIeHYaThIi curHai (Tadsmma 1)
9. BxiounTh NUTaHUE MPUBOJSILIETO AJIEKTPOIBUTATENsl HAcOoca MOCTOsTHHOTO naBienust H1.

10. B mporpamme Bo Bkiazake "M3mepenus" B mone "Yactora cOopa AaHHBIX" PACMOIOKEHHOM TOM
rpaduKoM, BEIOpaTh MaKCUMaIbHOE 3HAYCHUE YaCTOThI cOOpa.

11.  Bo Bknaake «/3MepeHUs» HaxaTb KHOINKY «3aIlyCK IPOTrPaMMBbD».

12. Bo Brmagke «M3mepeHus» mocTpouTh rpaduKy 3aBUCHUMOCTEH naBieHMd mo pataukam J{JI1 u

JJI2 oT ympaBiAIOMIETO BXOJHOTO CHUTHaja. J[jsi 3TOro HE0OXOAMMO YCTAaHOBHUTH COOTBETCTBYIOIIUMN
ykazatens B mosie noj rpadgukomM. CoxpaHHTh TONXydeHHBbIE aaHHbIC. [locie 3aBepmienus paboTHI ¢
MIPUBOJIOM JlaHHbIE XpaHaTcs B naMsaTu [1K u M0okHO BhIBECTH JIFOOBIE JaHHBIE HA AMarpaMMmy, BeIOUpas u
OTMeYasi X B COOTBETCTBYIOIIUX CTOIOIAX.

13. Hactpouts kodpduuuent ommbku Kom mo tabmume 2 cMm. ydeOHOe mocobue mo pabote C
nporpammoil «bY-CK-DI'YMpy.

14.  TloBroputh myHKTHI 11-12 11 Bcex KO3 PUIMEHT OMNOKH.

15.  BpIKIIOYNTH NUTAHHE TPUBOAALIETO IEKTpoABUraTesns Hacoca H1.

16.  Pa3o0patb aneKkTpocxemy.

17. [Ipoananu3upoBaTh MOJydyeHHbIE pe3ynbTarhl. CaenaTh BBIBOJBI O BIUSHUU KOd(pUIMEHTa

YCUJICHUA omOku Komr Ha CHUJIOBYIO XapaKTCPHUCTUKY CCPBOKJIAIIAHA.

®opma npeacraBiaeHus pe3yJabTara:
OTuet odopMIIeHHBIH B TETPaaH Ul IPAKTUYECKUX paboT

Kpurepun onenku:

OTnuyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3allluTe OMHCAaH MPUHLUI pabOThI
BEPHO

X0opo1I0 — eCTh OIUOKHU B MOCTPOEHUH I'pah)MKOB, HA 3AILUTE ONKMCAH MPUHIMI PA0OTHI BEPHO

VY 10BNIETBOPUTENHHO — HE BEPHO CMOHTUPOBAH MPUBO/], €CTh OMIMOKH B MOCTPOEHUU T'pauKOB,
Ha 3alllUTe OMMUCAH NMPUHLIUI pabOThI BEPHO

HeynosnerBopurenbHO — paboTa BHINOIHEHA HE B TIOJTHOM 00beMe



IIpakTnyeckoe 3ansitue Ne 33
HccnenoBanne 3aBHCHMOCTH PacX0/a Yepe3 CePBOKJIANIAH OT HANPS)KEHUsI 00PATHOI CBSI3H

Iesb: U3y4UTh 3aBUCUMOCTb pacxo/ia uepe3 CepBOKJIANaH OT HANPSKEHUS] 0OpaTHOM CBA3H.
Bbinosinus padory, Bel Oyaere:
YMemp: YIPABIATH PACXOJIOM C IIOMOIIBIO CEPBOKIIATIAHA U3MEHSISI HANIPSDKEHUS 00paTHOM CBSA3U
MarepuanbHoe o0ecniedyeHue: METOIUIYECKHE YKA3aHUS.
O0OopynoBanne: KOMIUIGKT ydeOHOTo oOopynoBanus "l'maponpuBoa, THUAPOABTOMATHKA U
aBTOMaTHU3allUs TEXHOJOIMUECKUX MPOIecCcoB".
3aganue:
1. CoOpath TUaPaBINUECKYIO CXEMY;
2. CobOpath cxeMmy MOIKIIOYCHHS 0JIOKOB YIIPABJICHHS;
3. IlocTpouTh XapakTEPUCTHUKY 3aBHCHUMOCTH pacxoja dYepe3 CEepBOKJIANAH OT HaNpsHKCHUS
00paTHOM CBSI3U M BXOJJHOTO HAIPSKEHUS.
Kparkue TeopeTnyeckue cBeJeHH:

[/
HT

MH 4 (py/

PBL 4

/1'772’ H1

Pucynoxk 1 — Cxema rumgpaBiudeckas A BBIOTHEHUs JabopaTopHoit padoTs Nel2.
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Pucynok 2 — Cxema COeITMHEHUH 3JIEKTPUUIECKUX OJIOKOB YIPABICHUS

Tabmua 1
Hasnenue p4, 6ap 1

Bxoanoe Hanpspkenue, B 0110205071 |15|2 (25335415
Hanpsxenune

oOpaTHoi1 cBsi3H, B

Bp €M HAIIOJIHCHUA, C

O0BéM, I

Pacxop in/mMuH

ITopsiiok BHINOJHEHUS PAGOTHI:

CobpaTh ruIpaBINYECKYIO CXEMY, ITPEICTAaBICHHYIO Ha puc. 1
CoOpath 27eKTpocxemMy, MPEACTABICHHYIO Ha puUC. 2.
BximounTs nmuTanne CUCTEMBI YIIpaBJICHUA CTCHOA.

el

s 6moka ynpasiienust cepokiianianom bY-CK:

— VYcraHoBuTh 3HaueHue UcM paBHbIM Hymro, Komr paBHbM 1, cM. ydeOHOe mocobue mo pabote c
nporpamMmoil «bY-CK-3I'VM». TymOnep 3ambikanus OC nepeBecTy B MOJIOKEHUE 3aMKHYTA.

5. s 6;moka coopa nqanubeix BKY:

— TymOep oOpaTHOM CBSI3U NEPEBECTH B MOJIOKEHHUE «BBIKID).

— [lepexirogarenb BHEIIHETO YIIPABICHUS YCTAHOBUTH B NOJIOKEHUE «Pydn».

6. Ha IlK 3anyctuts nporpammy «bY-CK-DI'YM».

1. ITonHOCTBIO OTKPBITE Apoccens JP1.

8. BxurounTh nUTaHUE TPUBOJSIIETO AIEKTPOABUTATENS] — HAacoca MOCTOSHHOTO AasneHus HI1.
9. Ha BKY HacTpouTh BBIXOAHON CHUTHAJ NPH MOMOIIM MOTEHIMOMETpa (CMOTPH PYKOBOJCTBO IO
sKcITyaTanuu) pasaeiM 0.1B.

10. [Tpu momomu apoccens JIP1 mo manomerpy MH4 HacTpouTs naBnenue p4, papHoe 1 6ap.

11. OtkpeiTh Kpan BH3, noxknarecs onycromenus éEMkoctu EM2.

12. 3akpeITh Kpad BH3, npu 3TOM Ha4yaB OTCYET BpEMEHU IO CEKYHIOMEDY.

13. [Tpu mocTHXKEHUH 2 TUTPOB 3aKOHYUTH OTCUET BPEMEHH. 3anucarh oka3zaHus B Tabmuiy 1.
14. [ToBTOpUTH MyHKTHI 9-13 nns UBX, npuBeAE€HHBIX B Tabmue 1.

15. IToBTOpHUTH MYHKTHI 9 - 14 117151 aHANOTMYHBIX OTPULIATEIBHBIX 3HAYeHUA UBX.

16.  [oBToputh MyHKTHI 9-15 nns naBnenuit 2 6apa u 3 6apa.

17. BrIKTI04NTh TUTaHUE NPUBOASIIETO dIEKTpoABUTaTess Hacoca H1.



18. Pazo0paTts amekTpocxemy.
19.  TocTpouTh XapaKTEPUCTHKY 3aBUCUMOCTH Pacxo/ia uepe3 CEpBOKJIANaH OT HANPsHKEHUST 00paTHOM
CBSI3U M BXOJTHOTO HAIpPSDKECHUSI.

®opma npeacTaBjieHus pe3yJbTara:
OTtuer opOpMIICHHBIH B TETpaau Ui MPAKTUUYECKUX pabOT

Kpurepum ouenku:

OTnuyHO — paboTa BHIIIOJIHEHA BEPHO B MOJHOM 00bEME, Ha 3alllUTe OMHCAH MPUHLUI PabOThI
BEPHO.

Xopomo — ecTh OMHUOKA B MOCTPOCHUM XapaKTEPUCTHKU 3aBUCUMOCTH pacxoja, Ha 3alluTe
OIHMCAH MPUHIIUI PAOOTHI BEPHO.

Y I0BIETBOPUTEIIBHO — HE BEPHO CMOHTHUPOBAH MPHUBOJA, €CTb OHIMOKM B TIOCTPOCHUHU.
XAPAKTCPUCTHKHU 3aBUCUMOCTH pacxoaa, Ha 3alIUTC OITMCAaH NPHUHIAIL pa6OTI)I BCPHO.

HeynoBnerBopurenbHo — paboTa BHIIIOJHEHA HE B ITOJIHOM 00bEME.



IIpakTnyeckoe 3ansaTue Ne 34
YrnpasJieHHe 4acTOTOH BpallleHUs Bajia THIPOMOTOPA ¢ IPHUMeHEeHNEM CEPBOKJIANaHA B

3aBUCUMOCTH OT BPEMEHMU C nojgaven YIpaBJIAKOLIECT0 CUrHaJia ¢ IIK. Pernchaum{ Pe3yJbTaTOB HA
ITK

HBJIL: HU3YUYCHUC criocoba IIPOrpaMMHOI'0 YIIPABJICHUA IIOJOXKEHHUEM THAPOIIPHUBOAA C IIOMOUIBIO
3aaHuAd 3aKOHa HM3MCHCHHA BXOJHOI'O CHI'Hajla, IOCTyHAaroHmIiero Ha YCHUIHMTCIHU, C IEPCOHAIIBHOI'O
KOMIIBIOTEPA JIA YIIPABJICHUA CEPBOKIIAIIAHOM B 3aBUCUMOCTH OT BPEMCHHU.

Boinosnus padory, Bel Oyjaere:

YMembp: yIPABIATH THIPOMOTOPOM CEPBOKIIANIAHOM C 3aBUCHUMOCTBIO OTO3/JaHUs CpadaThIBaHMUS.

MarepuanbHoe o0ecniedyeHue: METOTUUYECKHE YKA3aHUS.

ObopynoBanue: I1K, koMruiekt yuebHOro obopymoBanus "I UApPONPHBOA, THIPOABTOMATHKA U
aBTOMaTHU3alMs TEXHOJOIMUECKUX MPOIeccoB".

3aganue:

1. CoOpath TUaPaBINUECKYIO CXEMY;

2. CobOpath cxeMy MOIKIIOYCHHS OJIOKOB YIIPaBJICHHS;

3. CHATH XapaKTEePUCTHKY PaOOTHI MPUBO/IA C U3MEHEHHUEM MACCOBOM Harpy3KH.

Kparkue TeopeTnyeckue cBeJeHH:

Tabmuua 3amaBaembix B porpamme «CI'Y u3mepenus» 3HauyeHnid OyAeT BBITISACTh CIETYIONIM
obpa3zom.

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

oo o1 NN O

MrHOBEeHHOr0 M3MEHEHHUsl Kakoro-iubo mapaMmerpa MPOUCXOAMTh HE MOXET. B cBs3u ¢ 3TuM
HE00X0/MMO 3a/1aBaTh KakOW-1MOO MHTEpBal BPEMEHH, B TEUEHHE KOTOPOTO MPOUCXOAUT M3MEHEHUE
BXOJIHOTO CUTHAaJa, HalpuMep, Ul paccMaTpuBaeMoi Tabmiuiibl 3ToT uHTepBai cocrasiseT 0,0001 c.

[Ipu 3amaHMM 3TUX MapaMeTpoB MNPUBOJ OTpabOTaeT BXOAHON curHan paBHbIi 0 B TedeHHH
NEepBBIX 3 CEKyH]I MOcJie 3alycKa MporpaMMbl YIPABJIEHUS U KOHTPOJS, MOCIE YEro CUTHajl B TE€UYEHHE
Bpemenu 0,0001 wusmenutcss no 2B. IlpuBox Oymer otpabarsiBaTh curHan 2B, ocTaHOBUTCS B
MOJIO)KEHHUH, COOTBETCTBYIOLLIEM 3TOMY CUTHAJly M OyJneT HaxoauThes B mokoe 10 6 c. C MoMmeHTa
Bpemenu 6 ¢ 1o 6,0001 ¢ curHanm umamenutrcss g0 0 W TPUBOA TEPEMECTUTCS B TIOJOKEHHUE,
COOTBETCTBYIOIIEE HYJIEBOMY CUTHAIY.
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Pucynok 1 — Cxema rugpaBindeckas Ijisl BBITOJTHEHHS TabopaTopHOi padoTer Nel3.
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Pucynoxk 2 — Cxema cOeTMHEHUM PJIEKTPUISCKUX OJTIOKOB YITPABIICHUS




IHopsaok BbINOTHEHUS PA0OTHI:
CoOpath ruzipocxemMy, MoKa3aHHYIO Ha puc. 1.
Cobparthb 35eKTpocxemMy, OKa3aHHYIO Ha pHC. 2.
OtkpsiTh Apoccenb [P1.
BxurounTh NUTaHUE CUCTEMBI YIIPABICHUS CTEH/A.
Jlns 6moka ynpasiienust cepokitanranom bY-CK:
Tym6nep 3ambikanusi OC nepeBecTy B MOJI0KEHNE PA3OMKHYTA.
YcranoButh 3HaueHne UcM paBHBIM HYIO, Koy paBHOM 1.
6. Jlist 6;moka coopa nanubix bBKY:
Tymb6nep oOpaTHOM CBSA3M NEPEBECTU B TIOJIOKECHUE «BBIKID).

ok~ wnE

[Iepekntoyaresb BHEUIHETO YIIPABJIECHUS YCTAHOBUTH B MOJIOKEHUE «OT 1TK».

7. Ha IIK 3anyctuth nporpammy «CI'Y uzmepeHus». 3a1aTh BbIBOJ HA HKPAaH YacCTOTY BpAILCHUS
TUAPOMOTOpPA, BXOJITHOM CUTHAJIa HA YCUIIUTEIb OT BPEMEHH.

8. BxirounThs nuTaHue Hacoca.

9. [IpoBecTH 3KcrIEpUMEHT. 3anucaTh pe3yabTaThl SKCIIEPUMEHTOB.

10. [ToBTOPUTH OMNBITBI C MaKCUMaJbHOM MaccoBoil Harpy3koi. ComocTtaBUThb pe3yJbTaThl
3aMMCaHHbIX Ha KOMITbIOTepe TpaduKOB NEpEeMEIICHUH U JaBICHUN B IPUBOJIE.

11. [ToBTOPUTH OMBITHI 1S pa3IMUHbBIX HACTpoeK 3HaueHus Koc. ConoctaBUTh pe3ysabTaThl.

dopma npeacrasieHus pe3yJbTara:
OTtuer oOpMIICHHBIH B TETpaau Ui IPAKTUUYECKUX PabOT

Kpurepun onenkn:

OtnnuHO — paboTa BBINOIHEHA CaMOCTOSITENbHO, IPABUIBHO B IOJHOM 00BbEME, cXeMa paboTaeT
IIPaBWJIBHO.

Xo0po1Io — ecTh OIMOKU B CXEME COECJUHEHHI 3JIeKTPUUECKUX OJIOKOB yIpaBlE€HHUs, Ha 3allluTe
OIMCaH MPUHLUI paboThI BEPHO.

Y 0BNETBOPUTENBHO — C OIIMOKAMU CMOHTHPOBAH THAPONPUBOJ, €CTh OIIMOKH B CXeMe
COEIMHEHUI IEKTPUUECKUX OJIOKOB yIpaBJIeHUs], HA 3AIUTE ONKMCAaH IPUHIMI PabOThl BEPHO.

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe.



IIpakTnyeckoe 3ansitue Ne 35
YnpasieHue CKOPOCTHIO TMAPOUMIMHAPA B 3aBUCHMOCTH OT BPeMeHH ¢ IPUMeHeHHeM
cepBOKJIanaHa ¢ noaayvei ynpasJaswomero curiaja c¢ IIK. Perucrpanus pesyabraros Ha IIK

HBJIL: HU3YUYCHUC crocoba IIPOrpaMMHOI'0 YIPaBJICHUA IMOJTOXKECHUEM T'HAPOIPHUBOAA C IIOMOIIBIO
3alaHuAa 3aKOHAa HM3MCHCHHA BXOJHOI'O0 CHUI'HaJIa, HOCTyHNArOWICro Ha YCWIIHMTCIHU, C IHICPCOHAIIBHOIO
KOMIIBIOTEPA JJIA YIIPABJICHUA CEPBOKIIAIIAHOM B 3aBUCUMOCTH OT BPEMCHHU.

Boinosinus pa6ory, Bel Oynere:

ymemp:  YUPABIATH TUAPOUWIMHAPOM  CEpPBOKJIAIIAHOM C  3aBUCUMOCTBIO  OIO3JIaHHUSA
cpabaThIBaHHUS.

MarepuanbHoe o0ecniedeHue: METOTUIYECKHE YKA3aHHUS.

ObopynoBanue: I1K, koMmruiekt yuebHOro obopymoBanus "I MApPONPHUBOA, THIPOABTOMATHKA U
aBTOMaTHU3alMs TEXHOJOIMUECKUX MPOIeccoB".

3aganue:

1. CoOpath TUaPaBINUECKYIO CXEMY;

2. Cobpatb cxeMy NOJIKIIOUYEHUS OJIOKOB YIIPaBICHHUS;

3. CHATB XapaKTEepPUCTHKY PaOOTHI MPUBO/IA C U3MEHEHUEM MACCOBOM Harpy3KH.

Kparkue TeopeTrnueckue cBeIeHHS:
Tabnuua 3anaBaembix B mporpamme «CI'Y u3mepenus» 3HaueHH OyIET BBITIISACTD CIICIYOIUM
obOpazom.

Bpewmst | 3nadenue curnana
0 0
3 0
3,0001 2
6 5
6,0001 -5
9 0

MrHOBEHHOTO M3MEHEHHs KaKoro-aubo Mmapamerpa MPOUCXOIUTh HE MOXKET. B cBsizu ¢ 3TUM
HEe0oOX0IMMO 3a7aBaTh KaKOH-IMOO MHTEpPBaJ BPEMEHHU, B TE€UEHHE KOTOPOTO MPOUCXOAUT U3MEHEHHE
BXOJTHOT'O CUTHaJla, HalpumMmep, s paccMaTpruBaeMoi Tabiuiibl 3ToT uHTepBai cocrasister 0,0001 c.

[Tpu 3amaHMu 3TUX MapaMeTpoB MPUBOJ OTpabOTaeT BXOAHOM cUTHan paBHbIH (0 B TeueHUH
NEePBBIX 3 CeKyHJ MOCIe 3alycKa MporpaMMbl YIPaBJICHUS U KOHTPOJIS, MOCJE Yero CUrHajl B TECUEHHUE
Bpemenu 0,0001 wusmenutcs g0 2B. IlpuBox Oyner otpabareiBaTh curHan 2B, ocTaHoOBUTCS B
MOJIOKEHUH, COOTBETCTBYIOIIEM 3TOMY CHTHaJly W OyIeT HaxoQuTbcs B mokoe 7o 6 c. C MoMmeHTa
BpemeHu 6 ¢ npo 6,0001 ¢ curHam u3MeHHUTCS A0 -5 U NPUBOJA IEPEMECTUTCS B IIOJOKEHUE,
COOTBETCTBYIOIIEE CUTHAIY.
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Pucynok 2 — Cxema coeJuHEHHM 3JEKTpUUYECKUX OJIOKOB yIIpaBICHUS

ITopsinok BbINOJIHEHHUS PadOTHI:

CobpaTth TuIpOCXEMY, TOKA3aHHYIO Ha puC. 1.

CoOpatb 35eKTpocxemMy, MOKa3aHHYI0 Ha puC. 2.

OtkpsITh Apoccens JIP1.

BxiTtounTh MUTaHUE CUCTEMBI YIPABJICHUS CTEHA.

Jns 610ka ynpasnenus cepBokiananom bY-CK:
Tymb6nep 3ambikanus OC nepeBecTy B MOJI0KEHUE PA30OMKHYTA.
YcranoButh 3Hauenne UcM paBHbIM HYIH0, Ko paBHOM 1.

6. Jis 61oka coopa nanubsix bKY:

TymOnep oOpaTHOM CBSI3H MEPEBECTH B MOJOKEHHUE «BBIKI.

akrwnh=



[lepekntouarenb BHEUTHETO YIPABJICHUS YCTAHOBUTH B MoJioxkeHHue «OT [TK».

7. Ha IIK 3anyctute mporpammy «CI'Y wu3mepenus». 3agaThb BBIBOJ HAa DKpPaH 4YacTOTy
BpalIEHUs1 MOTOpA, BXOJIHOM CUTHAJIa HA YCUJIUTEIb OT BPEMEHH.

8. BxtounTs nutanue Hacoca.

9. [IpoBecTu 3KCrIepuMEHT. 3anucaTh pe3yabTaThl SKCIEPUMEHTOB.

10. [ToBTOPUTH ONBITHI C MAaKCUMaJIbHOM MaccoBOM Harpy3koil. ConocTaBUTh pe3yJIbTaThl
3aMMCaHHbIX Ha KOMITbIOTepe TrpaduKOB NEpeMEeICHHH U JaBIeHUN B IPUBOJIE.

11. [ToBTOPUTH OMNBITHI 151 pa3IMUHbIX HACTpOeK 3HaUYeHUs Koc. COnocTaBuTh pe3yabTaThl.

®opma npeacTaBjieHus pe3yJbTara:
OTtuer opOpMIICHHBIH B TETpaau Ui MPAKTUUYECKUX pabOT

Kpurepum ouenku:

OTnuyHO — paboTa BBINIOJIHEHA BEPHO B MOJHOM 00bEMeE, Ha 3allMTe OMHCAH MPUHLUI PabOThI
BEPHO.

XO0poIIo — eCTh OLIMOKU B CXEME COCTUHEHHI 3JEeKTPUYECKUX OJIOKOB YIIpPAaBJICHHUS, HA 3aIlUTE
OTHCaH MPUHIIMIT PAOOTHI BEPHO.

Y 10BIETBOPUTENIBHO — HE BEPHO CMOHTHPOBAH TUPOIPHUBO/I, ECTh OIIUOKU B CXEME COCIMHEHUN
QJICKTPHUYCCKUX 6JIOKOB YIIpaBJICHHA, HA 3aIIUTC OIMMCAH IMTPUHIUIT pa6OTI)I BCPHO.

HeynoBnerBopurenbHo — paboTa BbINOJIHEHA HE B IOJHOM 00bEME.



IIpakTnyeckoe 3ansitue Ne 36
CryneHuaroe ynpapJjieHHe CKOPOCTHI0 THAPOIUJIHHIPA C IPUMeHEHHEeM CEPBOKJIANAHA U
JUCKPETHBIX JaTYMKOB MOJI0KEHHS.
Perucrpanus pesyabraroB Ha [IK.

Heab: u3yuuTh CcrnocoObl MPOMOPIMOHAIBHOIO YIPABICHUS CKOPOCTHIO THUIPOINPUBOJA C
HCIOJIb30BaHHUEM IIPOMOPIIMOHATILHOTO PACIPEACIIUTENS U PeIEeHHO-KOHTAKTHBIX CXEM.

Boinosinus pa6ory, Bel Oynere:
ymembp:
- 3a/1aBaTh MOJIOKEHUE IIMIIMHPA C TIOMOIIBIO POTPAMMHOI0 00eCIIeUeHUS

MarepuaiabHoe o0ecniedeHre: METOJMYCCKUE YKa3aHNUsI.
OOopynoBanme: KOMIUIEKT YydyeOHOro obGopynoBanus "[uiapomnpuBon, THUApOaBTOMATHKA U
ABTOMATHU3AIMS TEXHOJIOTUYECKUX MTPOIIECCOB".

3apanue:
1. Pa3paboraTs 1 coOpaTh THAPABINYECKYIO CXEMY;
2. Pa3paborath 1 coOpaTh 3MEKTPUIECKYIO CXEMY.

Kpartkue Treopernyeckue cBeIeHUs:

[Tpu KpaTKOBpEMEHHOM Ha)kaTuu 3JeKkTpuueckod kHomku KHI nomkeH HayaTh BBIABUTATHCA
IITOK THJIPABIMYECKOTO LWIMHJAPA, YCTAHOBJICHHOTO BEPTUKAJIBHO C MAaKCUMAaJIbHOM CKOPOCTBIO,
COOTBETCTBYIOIIEW MaKCUMAJIBHOU Mojade Hacoca. [locne oTnyckaHus KHONKY. IITOK IUIMHAPA JOJDKEH
MPOAOIKUTH BBIABM)KEHHE O JOCTHXKEHUS MM I0JIOKEHUS,, 0003HAUEHHOI'0 KOHEUHBIM BBIKIIIOUATEIeM
BK3. Ilocne noctwkeHns IITOKOM KOHEUHOro Bbikirodarens BK3 mrok nponmoimkaer ABHKeHHE ¢
YMEHBIIEHHOM  CKOPOCTBIO J0 JOCTH)KEHHS CIEQYIOIIEro KOHEYHoro Belkimouarens BK4,
COOTBETCTBYIOILIETO KOHEYHOMY TIIOJIOKEHMIO IITOKa. [lociae [MOCTHMKEHMS INTOKOM KOHEYHOIO
BeIKIto4arenss BK4 mTok HaunHaeT BTATMBATBHCS C MAKCUMAJIBHON CKOPOCTBIO, KOTOpasi COOTBETCTBYET
MaKCUMaJbHOM I0Ja4ye Hacoca U JBMKETCA A0 AOCTHIKEHUS UM IOJIOKCHHUS KOHEYHOI'O BBIKIIIOYATEIIS
BK2. Ilocne noctukeHus IITOKOM THAPOLMIMHApPA KOHEYHOro BbIKItouarenss BK2 ckopocte miToka
CHWIKAETCS M IIPOJIOJDKAETCA ABMIKEHHUE JI0 MOJHOIO BTATMBAHUSA IITOKA. MIcXOqHOE COCTOsHME MITOKA,
T.€. BTSIHYTO€, KOHTPOJIUpyeTcs KoHeuHbIM BhikitouateneM BK1. [Tocne gnoctukeHus TOKOM BTSIHYTOTO
COCTOSIHMS JaJbHEWUINUX JBWKCHHM HE IPOUCXOAHUT 1O IMOCIEAYIOLEro HaXaTus KHONKHW. [J[ns
pEeryJaupoBaHus CKOPOCTH IPUMEHUTH CEPBOKJIAIIAH.

['padmyecku onucaHHOE BBILIE YCIOBHE MOXKET ObITh MPEJCTABIECHO B BUE CIEAYIONIEH IaroBoi
JarpaMMbl pabOThI CUCTEMBI, puc. 1.

BIC4
BK3
BIK2
BK1




Pucynoxk 1 - [llaroBas ruarpamma paGoThl THIPABINYECKOTO MIMHIPA.
BxonHol curnan Juist BHIIOJIHEHUS 1MKIa - Haxkatue kHonku KH1
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Pucynoxk 2 — Cxema rugpaBirdeckas AJis BBIOTHEHUs JabopaTopHoit padoTsl NelS5.
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Pucynoxk 3 — Cxema coeTuHEHUN IEKTPUIECKUX OJIOKOB yIPaBICHUS
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Pucynok 4 — Cxema noaximrouenus I1IJIK
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Pucynok 5 — Ilpumep nporpammel [uis 1abopaTopHoit paboter NelS.
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Pucynok 6 — [Ipumep nporpammsl it 1abopatopHoit pabotsr Nel 5.

ITopsinok BbINOJIHEHHS PadOTHI:

1. Cobpatp Ha y4eOHOM CTEHJIE TUAPABINYECKYIO CXEMY B COOTBETCTBUU C pUC. 2

2. CoenuHuTh 0J0KH B COOTBETCTBHH CO CXEMOM Ha puc. 3.

3. YCTaHOBUTH MO X0y THAPOLMIMHIpPA YETHIPE JAaTUMKA IOJIOKEHHUS C JUCKPETHBIM BBIXOJIOM M
MOJIKITIOYUTH MX TI0 DJIEKTPUIECKOIN CXeMe B COOTBETCTBHUH C PHUC. 4.

4. [ToaxarounTh pa3beMbl — MPONOPLHUOHATIBLHOTO PACHIPEACIIUTENS K COOTBETCTBYIOIIUM pa3beMaM

65o0ka perynupyemoro ynpasieHus TokoM (BPYT) u coenquuuth ero ¢ 0;10K0M KOMIBIOTEPHON CUCTEMBI
coopa nndopmanuu u ynpasinenus (bKY).

5 K 610kxy BKY noakimtounTh BBIXOJT aHAJIOTOBOTO AaTUMKa MEPEMEIICHHUS.
6 [ToaKTIOYUTE K COOTBETCTBYIONTUM Osiokam nuTanue +24B u -220B.
1. VYcTaHOBUTH MUHUMAaJIbHbBIE 3HAUEHUS BpeMeHHU HapacTaHus curHaioB RAMP s ycunurens.
8 CHSTb MacCOBYIO Harpy3Ky ¢ THIPOLMIMHIpA
9. [Toaxmounts [TJIK k KOMIBIOTEPY MTpUIIaraeMbIM KabeeM.
10.  BxJIOYUTH MUTaHWE CHCTEMBI YIIPABICHHS CTCHIA.
11. Bxarounts T1K.
12.  JloxnmaTbcs 3arpy3KH ONEPAIllMOHHOW CUCTEMBI, 3amycTuTh porpammy T 1A Portal V13 u coznats
HOBBII IIPOEKT.
13. [TpucTynUTh K HATUCAHUIO TIPOTPAMMBEI.
Network 1:

[Tpu naxxatun xkHonku KH1 moaxmrouennoit xk Bxoxy ITJIK 10.0 3ambikaercst koHTakT 10.0. Eciu
kHonka KH2, nogkmouennas k Bxoxy 10.1, He Haxxara, TO HOpMaabHO 3aMKHYThIN KOHTaKT 10.1 nepenaér



JIOTUYECKHI CUTHAJI OT MUHBI yripaBiieHus Ha pene M0.0, Bkirrouast ero. CpabaThIBacT CaMOIIOIXBaT pelie
MO0.0, 1 oHO ocTaércsl BKIIOUEHHBIM Nocie oTiyckanus kHonku KHI.

Ecin mpu BrimroyeHHOM camomoaxBate pene MO.0 maxarts kHomky KH2, Tto kontakt 10.1
Pa30MKHETCS, 00ECTOUMB 3TO peJie, CAMOIIOAXBAT BBIKITFOUUTCA.

Network 2:

Jlorudeckuii curHan OT IIMHBI YIPaBICHUS MOCTYNaeT Ha HOPMAJIbHO pa30MKHYThIA KOHTAKT 10.2,
K KOTOPOMY MOJKJIIOUeH KOHe4YHbIH BbIKIouaTenb BKI1. B ucxomaHoMm mosokeHUH TUIAPOLMIMHIPA
Bbikiitouarens BK1 3amkHyT, mosromy koHTakT [0.2 Takke 3amblKaeTcs, nepefaBas CUTHAN LIWHbI
yIpaBJIeHUsT Ha HOPMaJIbHO pa3oMKHYThle KOHTaKTHI peie MO.0. IIpu cpabareiBanuu pene M0.0 curnan
nepenaércs ganee, Yepe3 HopMaIbHO 3aMKHYTBIA KOHTAKT pesie M0.2 na pene MO0.1. C nomonisto 6j10ka
MOVE 3anaércs curnan passbiii 20000 ALIT Ha ananorossiii Beixon I1JIK, koTopsiii nepenaércs B BKY
u painee yepe3 bY-CK na cepoknanan. Hmwimnap Haunnaet BoiaABUKeHHE. OJHOBPEMEHHO BKIIIOUYAETCS
camomnoxsar peine MO.1.

Network 3:

Jlormyeckuil cUrHai oT LIMHBI YIPABIEHUS MTOCTyNAaeT Ha HOPMAJIbHO Pa30OMKHYThIM KOHTAKT 10.4
(BK3). Koraa npuson noiaér no BK3 u Bkiatouur ero, koHTakT 3aMKkHETCS. [Ipu BintoueHHoM pene MO.1
CUTHAJI IPOUJET Yuepe3 HOPMaIbHO 3aMKHYTBIA KOHTAKT pesie M0.3 u Bxitount pesie M0.2. Briatouutscs
camonoaxsatr M0.2. C nomomrsto 6;1oka MOVE 3amaércst curnan pasueiid 10000 AL Ha ananmoroswrit
Bbixon IIJIK, xoropeiii nepenaércs B BKY u panee uepes BY-CK Ha cepBoxnaman. Bxirouaercs
camomnonxsat M0.2. Tak xe pene M0.2 pa3mbikaet camonoaxsar B Network 2.

Network 4:

Jlormyeckuil curHan oT LIMHBI YIPABIEHUS MMOCTYNaeT Ha HOPMAJIbHO Pa30MKHYThIM KOHTakT 10.5
(BK4). Korna npuson noinér no BK4 u Bkimtount ero, KoHTakT 3aMkHETCs. [Ipu BkirouenHoM pene MO0.2
CUTHAJ MPOUJET Yepe3 HOPMaJIbHO 3aMKHYTHIM KOHTAKT pene M0.4 u Bximouut pesne M0.3. Briatountbes
camonoaxsat MO0.3. C nomomrsto 610ka MOVE 3anaércs curnan pasuslii -15000 AL Ha aHanorosbIit
Bbixoz IIJIK, xoropsiit nepena€resa B bKY u nanee uepes bY-CK Ha cepBoxmanan. Tak xke pene M0.3
pa3mbikaeT camoroaxBat B Network 3.

Network 5:

Jloruveckuii CUTHAI OT MIMHBI YIPABIEHUS MOCTYNAaeT Ha HOPMAIBbHO Pa30MKHYTHIN KOHTAakT 10.3
(BK2). Korna. mpuBoxa moiinér no BK2 u BKIIOUMT ero, KOHTakT 3aMKHETCA. [Ipu BKIIOUYEHHOM pene
MO0.3 curnan mpoHAET 4Yepe3 HOPMaJbHO 3aMKHYTHI KOHTakT pene MO.5 m Bxmouut pene MO0.4.
Bxmrountees camonoaxsar M0.4. C momonibio 6moka MOVE 3anaércs curnan pasuerii -5000 AL Ha
anasiorosblil BeixoA I1JIK, xoropsiit nepenaércsa B bBKY u nanee uepes bY-CK Ha cepBoknanan. Taxk xe
pene M0.4 pasmbikaer camonoaxsar B Network 4.

Network 6

Jlornueckuil curHana OT UIMHBI YIPaBJIeHHs MOCTYHaeT Ha HOPMAJIbHO Pa30MKHYTHIH KOHTAKT 10.2
(BK1). Koraa mpuson goiaér no BK1 u Bkiarount ero, KOHTakT 3aMKHETCS. [Ipu BkimrouenHoM pene M0.4
curHan Bkimtount pene MO.5. C momompto 6moka MOVE 3anaéres curnan pasueid 0 ALl Ha
ananorossli Beixon I1JIK, xoropsiit nepenaérca B bKY u nanee uepe3 bY-CK Ha cepBoknanan. Tak xe
pene MO0.5 pasmbikaet camomnoxsat B Network 5.

IIpumep nporpaMMsl IPEACTABIEH HA PUCYHKAX 3,6.



14. BxitounTh uTaHUE TPUBOIAIIETO JIEKTpoABUraTess Hacoca H1.

15. C nepcoHanbHOr0 KOMIIBIOTEpA MPOTrPAMMHO 3aIlyCTUTh paboTy MIpHUBOJA

16. CoxpaHuTh pe3ynbTaThl U3MEPEHUN B BUe rpaUKOB MepeMeH BXOAHBIX U BBIXOJAHBIX CUTHAJIOB.
17. N3menuTh HacTpoliku napameTpoB RAMP, yBennuuB Bpems Hapactanus curaana Ha 0,5...1 c.

18. [ToBTOopuTth 3KCHEpUMEHTH 1O 1. 14...17 nnga mMakcumanabHOW MaccoBOM Harpy3ku. CpaBHHUTH

rpaduKy pe3ysbTaTOB U3MEPEHUH.

®opma npeacTaBjieHus pe3yJbTara:
OTtuer opOpMIICHHBIH B TETpaau Ui MPAKTHUYECKUX padOT

Kpurepun onenkmu:
OTnnyHO — paboTa BBIIIOJIHEHA BEPHO B IOJIHOM 00BEME, Ha 3alllUTe OMMCAH IMPUHLUI pabOThI
BEPHO
XO0poI110 — eCcTh OUIMOKHU B MPOrpamMme, Ha 3allUTe OMUCAH MPUHIUI paboThl BEPHO
Y 0BIETBOPUTENBHO — HE BEPHO CMOHTHUpPOBaHA THJPABIMYECKas CXEMa IMOAKIIOYEHHUS, €CTh
OLIMOKY B MOHTa)ke OJIOKOB YIPABICHUS, HA 3aIIUTE OMUCAH MPUHIUI pabOTHl HEBEPHO
HeynoBnerBopurensHo — paboTa BHINIOJHEHA HE B TOJTHOM 00beMe
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ITo3numoHnpoBaHue 3aMKHYTOr0 TMAPONPHBO/JA C IPUMEHEHHEM CePBOKJIANIAHA.
Ynpasienue u perucrpanus pe3yibtaroB Ha [IK

Heab: M3yuuTh BONPOC MO3MLMOHUPOBAHMUS THAPONPHUBOAA C 3aMKHYTOH IO IIOJOXEHHUIO
00paTHOW CBA3BIO, TMONYyYEHHE XaPAKTEPHCTUK IEPEXOIHBIX MPOIECCOB M BEIUYMH KPUTHYECKOTO
CTaTUYECKOro K03((PUIMEHTA YCHIICHHS TUAPOCUCTEMBI ITPU PA3JINYHBIX 3HAUEHUSIX HArpy3KH.

Bbinosinus padory, Bel Oyjaere:

ymemb:

- CHUMATh XapaKTePUCTUKU MIEPEXOIHBIX MPOLIECCOB MPUBO/IA;

- HAXO/IUTh BEJIMYUHY KPUTHUECKOTO CTATUYECKOT0 KO3 (PUIIMEHTA YCHIICHUS THAPOCUCTEMBI,

MarepuanbHoe o0ecniedeHue: METOTUUYECKHAE YKA3aHHUS.

ObopynoBanue: I1K, koMmruiekt yuebHOro obopymoBanus "I MApPONPHBOA, THIPOABTOMATHKA U
aBTOMaTH3allMs TEXHOJOIMUECKUX MPOIeccoB".

3aganmne: YCTaHOBUTH TMIPOLMIMHIP B [IOJIOKEHHE, 33/1aBa€MOE IPOTrPAMMHO € IIEPCOHAIIBHOTO
KOMIIbIOTEpA.

IMopsi/10K BHINOJHEHUS PAGOTHI:

1. CoOpates  ruapocxeMy, TOKazaHHylo Ha puc. 1. CHSTP  MacCoBYO  Harpy3Ky
C TUAPOLMIIHHPA.

2. Co0paTth 3IIeKTpoCcxXeMy, TTOKa3aHHYIO Ha pHC. 2.

3. BKITI04NTH MUTAHUE CHCTEMBI YIIPABJICHUS CTCH/IA.

4. Jist 61oka ynpasieHus cepBokiananoB bY-CK:

- Tymbnep 3ambikanust OC nepeBecTy B IOJ0KEHUE Pa3OMKHYTA.

- VYcranoButb 3HaueHue UcM paBHbIM, HYJt0, Kol paBHOM 1.
5. s 6moka coopa nanubeix BKY:

- TymOnep oOpaTHOH CBsI3U MEPEBECTHU B MOJI0XKEHUE «BKII».

- Ilepexsroyarenb BHEIIHETO YIIPaBIEHNUs YCTAHOBUTH B IoioskeHuE «I1K».

- BBIKpYTUTh NOTEHIIMOMETPHl CMEIICHUS 3HAYCHMs JaTyMKa TMOJOXKEHUusS U Kod3dduuueHToB

YCHUJIEHUS TIPOTUB YaCOBOU CTPEIIKH.

6. Ha IIK s3anycrtute mnporpamMmy «CI'Y wn3mepeHus». 3anarb CTYNEHYATblii BXOJHOW CHUTHAJI
aMIUINTY10i paBHOM 2,5B. 3amars BBIBOJ Ha 3KpaH MEPEMEILEHUS IITOKA THAPOLWIMHIPA, ITOJOCTHBIE
JIaBJICHHs, BXOJTHOM CUTHAJIA HA YCUJINTENb.

7. BxurounTs nuTaHue Hacoca.

8. 3amycTtuTh paboTy MporpaMmbl

9. 3anucarth pe3yabTaThl IKCIEPUMEHTOB

10.  VYBenuuuTh CTaTUYECKUH KOAPPHUIMEHT YCHIIEHHS CHCTEMBI, Bpallas MOTEHLHMOMETp Ha OJoke
BKY no gyacoBoii cTpenke Ha 1Ba 060poTa.

11.  TIloBroputh n. 8-10 10 TOJHOTO 3aKpyyMBaHHUS TMOTEHIMOMETpPAa WJIM BO3HUKHOBEHHS
HEYCTONYMBOCTH CHCTEMBI.

12.  Tlo mnony4eHHBIM TpaduKaM ONpPEICTUTh BHJ TPOTEKAIONIET0O B CHCTEME Ipolecca

(amepuonuyeckuii, konedaTeNbHBIH yCTONYMBBIN, KoJieOaTeNbHBIM HeycToluuBbIN). OnpeaenuTh
KPUTHYECKHM cTaTnueckuil koddduuneHt ycunenus (kodhUIrEeHT npu KOTOPOM THAPOCUCTEMA TEPSIET
YCTOWYHBOCTB).

13. [TOBTOpPUTH ONBITHI ¢ MAKCUMAJIBHOM MacCOBOM HArpy3Koil.
14.  NOBTOPUTH OMBITHI AJIS PA3IUYHBIX HacTpoek 3HaueHus Koy ConoctaBUTh pe3ysbTaThl.
15.  TloBTOopuTh OMBITHI ISl Pa3IWYHBIX 3HAYEHUH KOA(P(UIMEHTOB YCWIEHHUS OOpaTHOW CBS3M.

CorocTaBuTh pe3yNbTaThI.
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Pucynok 2 — Cxema coeiMHEHMsI SJEKTPUUECKUX OJIOKOB YIIpaBICHUS

®opma npeacTraBieHus pe3yabTara:
Otuet odopMIIEHHBIH B TETPaaH Ul IPAKTUYECKUX paboT

Kpurepun onenkn:

OTnuyHO — paboTa BBIOJHEHA BEPHO B MOJIHOM 00BbEME, Ha 3alIUTE OMHMCAaH MPUHLUI PabOThI
BEPHO

Xopo110 — eCTh OIMOKH, Ha 3allUTe OMMCAH MPUHIIUI pPaOOThI BEPHO

Y 10BIETBOPUTENBEHO — €CTh OIIMOKH, Ha 3aIIUTE OMMCAaH MPUHIIMIT PaOOTHl HEBEPHO

HeynosnerBopurenbHO — paboTa BHINOIHEHA HE B TIOJTHOM 00beMe
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