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BBegeHmne

MpakTuyeckne  3aHATUSA, Kak  BUAbl  Y4eOHbIX  3aHATWIA,  HanpasfieHbl  Ha
3KCrepuMeHTasIlbHOe MOATBEPXKAEHME TEOPETUYECKMX NOMOXKEHWIA 1 (OpMMPOBaHUE YHEBHBIX 1
NPOGeCCMOHAIbHBIX MPAKTUYECKMX YMEHWA N COCTABMAKT BaXHYK 4YacTb TEOPETUYECKON W
NPO(ecCMOHaIbHOM NPaKTUYeCKOn MNoAroToBkA. CemuHap SBNSETCA BUAOM MPaKTUYECKUX
3aHATUIA.

B npouecce NpakTUYeCKOro 3aHATUSA 00yYatoLMecs BbIMONHAT OAHO UM HECKO/bKO
NPaKTUYeCKMX 3afaHuii Noj PYKOBOACTBOM MpenofaBaTesnis B COOTBETCTBUMM C M3y4aembiM
coAep>kaHvieM y4ebHOro matepuana.

BbinonHeHve 00y4aloLLMMIUCS  MPAKTUYECKMX 3aHATUIA MPOBOANTCA C LieNbHO:

—  (hopMMpPOBaHNA MPAKTUYECKMUX YMEHWIA B COOTBETCTBMU C TpeboBaHUAMU K
YPOBHIO MOArOTOBKM 00YHatOLLMXCS, YCTaHOB/IEHHBIMU paboyeii NporpaMmoii
AVUCLMNINHBI NO KOHKPETHbIM pasgenam/ TeMam AUCLUNIUHDI;

— 0000LeHNs, cucTemaTusaumm, Yray6neHus, 3akpensieHus  MojyyYeHHbIX
TEOPETUYECKNX 3HAHWI;

—  COBEpLUEHCTBOBAHUA YMEHWIA MPUMEHSATb MOMTyYeHHbIe 3HAHWUS Ha MPaKTUKe,
peann3aummn eguHCTBa MHTENNEKTYa/IbHOW M MPaKTUYECKOW AesTeNbHOCTH;

—  pasBUTMS  WHTENEKTYaNlbHbIX  YMEHWI Yy  Oyfylumx  CheuuasucTos:
aHaIMTUYECKUNX, MPOEKTUPOBOYHBIX, KOHCTPYKTUBHbIX U Ap.;

— BblpabOTKM  TakMX  MPO(eECCUOHaNbHO  3HauYMMbIX  KayecTB,  Kak
CaMOCTOATE/IbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYeCKas WHUUMaTUBa
MNPV peLLeHnn NOCTaB/IEHHbIX 3a4a4y NPy OCBOEHWUM OBLLUX KOMMETEHLIWIA.

Llenlb NpaKTUYeCcKMX 3aHATHIA

B pe3synbtate 0CBOeHMs y4debHOW AaucumnavHbl «MAK. 01.02. TecTupoBaHue
pa3paboTaHHOM MOAENM 3/1IEMEHTOB CWUCTeM aBToMatm3aumyM C (POPMUpPOBaHMEM MakeTa
TEXHNYECKON AOKYMEHTaLMN» 06y4aroLLMACH AOMKEH YMETb:

aHasIM3MpoBaTh UMEOLLMECS PeLLeHNMS MO BbIGOPY NPOrpaMMHOro obecneyeHns ans
CO34aHns 1 TECTUPOBaHUA MOAE/NN 3/IEMEHTOB CUCTEM aBTOMATM3aLUMK;

BbIOMPaTh Y NPUMEHATL NPOrpPaMMHOe 06ecneveHmne Ans co3haHns U TeCTUPOBaHUA MOLEN
3/1EMEHTOB CUCTEM aBTOMAaTU3aLMM HA OCHOBE TEXHUYECKOr 0 3afaHus;

co3gaBatb W TeCcTUpoOBaTb MOLENIN 3MEMEHTOB CUCTeM aBTOMatM3auMum Ha OCHOBE
TEXHWNYECKOTr0 3aiaHus;

paspabatbliBaTb BUPTYa/IbHYIO MOZE/b 3/1EMEHTOB CUCTEM aBTOMATM3aLMn Ha OCHOBE

BbIBPAHHOr0 MPOrPaMMHOr0 06eCMeYeHNs Y TEXHUYECKOTO 3a/jaHus;



CNOMb30BaTh METOAMKY NOCTPOEHMS BUPTYa/IbHOW MOZENN;

MCNoNb30BaTh NakeTbl NpUKagHbIX nporpamm (CAD/CAM — cuctembl) Ans pas3paboTku
BUPTYa/IbHON MOZENN 3/IEMEHTOB CUCTEM aBTOMATU3aLNN;

MPOBOAWTL BUPTYa/IbHOE TECTMPOBaHKE pa3paboTaHHON MOAENN 3NEMEHTOB CUCTEM
aBToMaTmsaLuu;

MPOBOANTL OLEHKY (DYHKLMOHAIbHOCTU KOMMOHEHTOB;

MCNONb30BaTb aBTOMATU3MPOBaHHblE paboyve MecTa TeXHWKa [N BUPTYabHOro
TECTUPOBaHMA pa3paboTaHHOW MOLEeNN 3/1EMEHTOB CUCTEM aBTOMAaTU3aUMM A1 OLEHKM
(hYHKLMOHaNbHOCTW KOMMOHEHTOB;

MCNoNb30BaTh NakeTbl NpUKagHbIX nporpamm (CAD/CAM — cuctembl) Ans paspaboTku
TEXHUYECKON [OKYMEHTaLMN Ha MPOEKTUPOBaHWE 3/1EMEHTOB CUCTEM aBTOMATU3aLUN;

0(hOPM/IATL TEXHNYECKYHO LOKYMEHTAUMIO Ha pa3paboTaHHY MOAEe/b 3/IEMEHTOB CUCTEM
aBTomMartusauuu, B TOM Ymcne ¢ ncnonsb3osaHuem cpeacts CAlP;

4ynTaTh M NMOHUMATb YEPTEXN U TEXHONOTMYECKYIO JOKYMEHTALMIO.

B pe3ynbTare 0CBOEHMS YYeOHOM ANCLUNANHBI 06YYatOLWMIACA AO/MKEH 3HATb:

COBPeMEHHOe NporpaMmHoe obecrieyeHne 4ns Co3faHnsa 1 Bbibopa CUCTEM aBTOMaTH3aLuu;

KpuTepuu BbI6GOPa COBPEMEHHOIO MPOrpPamMMHOro 0becneyeHns 4N MOAeNMPOBaHUA
3/1EMEHTOB CUCTEM aBTOMaTMU3aLUN;

TeopeTmnyecKmne OCHOBbI MOAE/IMPOBAHNS;

Ha3HaYyeHus 1 061acTN NPUMEHEHNSA 3/IEMEHTOB CUCTEM aBTOMaTU3aLMK;

CoZlepXXaHns 1 npasuna 0hopPMIEHNSA TEXHUYECKMX 3ajaHNin HA MPOEKTUPOBAHWE;

METOAMKM NOCTPOEHNSA BUPTYaSIbHbIX MOAENeN;

nporpaMMHoe o6ecrneyeHre 418 NOCTPOEHNSA BUPTYaSIbHbIX MOAENEN;

(hYHKLMOHa/IbHOE Ha3HAYeHVe 3/1EMEHTOB CUCTEM aBTOMATU3aLunN;

OCHOBbI TEXHWYECKOM AUarHOCTUKM CPeACcTB aBTOMaTU3aLnK;

OCHOBbI OMTUMM3ALUN PabOTbI KOMMOHEHTOB CPEACTB aBTOMaTH3aLnK;

Knaccumkaumo, HasHavyeHve, 06/1acTb NMPUMEHEHUS U TEXHONIOrMYECKMEe BO3MOXHOCTU
3/1EMEHTOB CUCTEM aBTOMaTMU3aLUN;

Cny)>XebHoe Ha3HaYeHue N KOHCTPYKTUBHO-TEXHOOMMYECKUX NMPU3HaKK pa3pabaTtbiBaemblX
3/1EMEHTOB CUCTEM aBTOMaTM3aLmu;

Tpe6oBaHus ECK n ECT/, K 0pOPMIEHNIO TEXHNUYECKON [OKYMEHTaUMN ANS 3/1EMEHTOB
CUCTEM aBTOMATM3aLMMN,

CogepxkaHve MpakTUYecKnX U 1abopaTopHbIX pPaboT OPUEHTUPOBaHO Ha MOATOTOBKY

CTYIEHTOB K  OCBOEHWMO  MPOKECCHOHANILHOIO  MOAYNS  OCHOBHOW  MPO(ECCUOHALHOM



o6pa3oBaTe/ibHOM  MporpammMbl MO CMEUWMaIbHOCTU U OBNAfEHWMIO  NMPOQECCUOHASIbHBIMY
KOMMETEHUNAMMN:

MK 1.1. OcywecTBNATb aHaIN3 UMEKOLWNXCS PeLLeHNA Ans Bbl6opa NporpaMMHOro
obecrneveHns 419 CO3L4aHWUA M TeCTUPOBaHUA MOLENN 3/1EMEHTOB CUCTEM aBTOMAaTM3auun Ha
OCHOBe TEXHMYECKOro 3agaHus.

MK 1.2. Pa3pabatbiBaTb BUPTYasilbHYK0 MOAE/Nb 3/1EMEHTOB CUCTEM aBTOMaTM3auum Ha
OCHOBE BblIOPaHHOIr0 NPOrpamMMHOro 06ecneyveHns U TEXHNYECKOro 3afaHus.

MK 1.3. MpoBoanTb BMPTYyaNbHOE TECTUPOBaHWE pa3paboTaHHOM MOAENW 3NEMEHTOB
CUCTEM aBTOMAaTM3aUMn NS OLEHKN PYHKLMOHA/IbHOCTA KOMMOHEHTOB.

MK 1.4. ®opmmpoBaTb NakeT TEXHNYECKOW [OKYMEHTALMM Ha pa3paboTaHHYHO MOE/b
3/1EMEHTOB CUCTEM aBTOMAaTM3ALNN.

A TaKxe (hOpMMPOBaHMIO OOLLMX KOMNETEHLMIA:

OK1. Bblbupatb cnocobbl pelweHns 3agad  Npog)eCCUOHaANbHON  AeAaTeNbHOCTH,
NMPUMEHUTENILHO K pa3/InyHbIM KOHTEKCTaMm.

OK2. OcyLlecTB/ATb MOUCK, aHa/IM3 U MHTEPMPeTaumo UHMopMaummn, HeobXoaMMOoN
[/15 BbINO/IHEHWA 3a4a4 NPO(ECCUOHANBLHOM LeATeNIlbHOCTH.

OKa. MNnaHnpoBaTh 1 peann3oBbIBaTb COOCTBEHHOE MPOJECCUOHANIbHOE U IMYHOCTHOE
pasBuTHe.

OK4. PabotaTb B KOMMEKTMBE W KOMaHAe, 3(NMEKTMBHO B3aMMOENCTBOBaTb C
KONfneraMu, pyKoBoACTBOM, K/IMEHTaMW.

OKS5. OcywectnaTb YCTHYHO M NMUCbMEHHYKO KOMMYHUKaUMIO Ha rocyapCTBEHHOM
A3bIKe C Y4eTOM 0COOGEHHOCTEN COLMAIbHOIO 1 KYNIbTYPHOr0 KOHTEKCTA.

OK6. [posBnaTb  rpaxaaHCKO-NaTpuoTUYECKYHD — NO3UUMIO,  AEeMOHCTPMpPOBaThb
0CO3HaHHOE MOoBe/eHNe Ha OCHOBE TPaAWLMOHHbIX 06LLEeYeN0BeYeCKNX LLEHHOCTEN.

OK7. CopeiictBOBaTb COXPaHEHWMIO OKPYXXalOLLEn cpefbl, PecypcocOepeXxeHunto,
3PPEKTMBHO eNCTBOBATL B Ype3BbIHaHbIX CUTYaLUAX.

OK9. MWcnonb3oBaTb  MH(OPMaUMOHHbIE  TEXHOMOMMW B NPOJECCUOHAIbHOM
LeAaTenbHOCTH.

OK10. Monb3oBaTbcs NPOECCUOHAIbHOM [JOKYMEHTaUMen Ha rocyfapCTBEHHOM U
NHOCTPaHHOM A3bIKaX.

OK11. MnaHuposatb NpeAnpUHUMATENbCKYIO AeATe/IbHOCTb B MPO(ECCUOHAIbHOM

cthepe.



KpuTepun OLeHKM BbIMOMHEHUS NPAKTUYECKOi 1 NabopaTopHOi paboThbl:

Ne KpuTepnu oueHKH OueHKa

1 | CTymeHT BbINOAHUA  PaboTy  MOMHOCTBIO,  MPOsBUN | OTINYHO
CaMOCTOATENIbHOCTb, aKTUBHOCTb, MNPV 3awmTe pPaboTbl

OTBETW/1 Ha BCE BOMNPOCHI

2 | CTymaeHT BbINOAHWA  paboTy  MOMHOCTbIO,  MPOSBUAA | XOPOLLO
CaMOCTOSTENIbHOCTb, aKTUBHOCTb, MPW 3alluUTe OTBETU/ He

Ha BCE BOMPOCHI

3 | CTyAeHT BbINOMAHWA PaboTy MOMHOCTLIO, NPU BbINONHEHUN | Y A0BNETBOPUTENBHO
paboTbl NPOSIBU/T  HEAOCTATOYHYH) CaMOCTOATE/IbHOCTb,
Nonb30Basics MOMOLLBIO NpernojaBaTens, npu  3aluTe

pa6OTbI OTBETW/T HE Ha BCE BOMPOCHI

4 | CTyaeHT  He  3aKOHYMN  BbIMONMHEHWe  paboThbl, | HeynoBneTBOPUTENLHO
CaMOCTOSTE/IbHOCTW MPY BbIMOHEHNUM PaboThbl He MPOSBUI,

Ha BOMPOCHI NPW 3alL1Te He OTBETW/

OpraHu3auus NpaKTUYeCKOoro 3aHATUS

MpakKTnyeckoe 3aHATUE LO/MKHO MPOBOAUTLCA B YYeOHbIX KabWHETax Wan crneumanbHO
060pya0BaHHbIX NOMELLEHUSX (NaoLaaKax, NoANMroHax v T.n.) - KabuHet (B cCOOTBETCTBUM C
Y.

B cootBetcTBUM € TpebosaHuam PrOC CIMO 15.02.14 «OcHalleHne cpeacTeamu
aBTOMaTM3aLNN TEXHOMOMMYECKUX MPOLIECCOB M NPOU3BOACTB» peanusauuns MNMrCC3 gomkHa
obecneunBaTb BbINOSHEHME OOYYalOWMMUCS W MPaKTUYECKUX 3aHATWUIA, BK/IHOYasA Kak
06s3aTe/IbHbIA  KOMMOHEHT MNpaKTU4Yeckue 3aHATUA. (C UCNoNb30BaHWEM MEPCOHasbHbIX
KOMMNbOTEPOB).

BbINONHEHMIO NPaKTUYECKNX 3aHATUIA NPeLLLIECTBYET NPoBepKa 3HaHWUI 06yyaroLmxcs -
NX TEOPETUYECKOI FOTOBHOCTY K BbIMOIHEHUIO 33flaHNS.

MpakTuyeckne 3aHATUA MOrYT HOCUTb PernpoAyKTUBHbLINA, 4YaCTUYHO-MOWUCKOBLIN W

MOWMCKOBBIN XapakTep.

PaboTbl, HOCALLME PEnpoAyKTMBHbIA XapakTep, OTIMYalTca TeM, 4TO Npu  UX

NpoBeLeHNY 06yYaroLLMecs Nosb3yTCA NMOLPOOHBIMU MHCTPYKUMUAMM, B KOTOPbIX YKa3aHbI:

LileNb paboThbl, NOSACHEHMS (TeOpUsl, OCHOBHbIE XapaKTePUCTMKKM), 060PYA0BaHMe, annapartypa,



MaTepuasbl U UX XapaKTepUCTUKKU, MOPALOK BbINOMHEHUS paboTbl, Tabnuubl, BbIBOAb! (63
(hopmynIMPOBKMK), KOHTPO/IbHbIE BONPOCHI, y4ebHas 1 cneumasbHas nMteparypa.

PaboTbl, HOCALME 4YaCTWUYHO-MOMCKOBBIA XapakTep, OTAMYalTCH Tem, YTO Mpu KX
npoBefeHUN obyyatoLmecs He MOMb3YKTCA MNOAPOOHLIMA WMHCTPYKUMSMUA, UM He [aH
MOPALOK BbINOMHEHUS HEOOXOAUMbIX [AENCTBWA, M OHW TpebylT OT 06yyaroLmXcs
camocTosiTeNlbHOro nogbopa 060pyaoBaHMS, Bblbopa CNOCOBOB BbIMOMHEHMS PaboTbl B
WHCTPYKTUBHOI 1 CNPaBOYHOM MTepaType u ap.

PaboTbl, HOCALLME MOUCKOBBIA XapakTep, XapakTepusyloTca Tem, YTO obyuvaroLimecs,
Onupasicb Ha UMEIOLLMECS Y HUX TEOPETUYECKNE 3HAHWS, LO/DKHbI PELUMTb HOBYHO A1 HUX
npob6nemy.

Mpy nNnaHMpoBaHWM MNPaKTUYECKMX 3aHATUA HeoOXOAMMO HaxoAuTb ONTUMa/bHOe
COOTHOLLEHME PenpoAyKTUBHBLIX, YaCTUYHO-MOWCKOBLIX W MOUCKOBLIX paboT, 4TOoObI
06€ecneynTb BbICOKWI YPOBEHb UHTENNEKTYaIbHON AeATENBHOCTY.

dopMmbl OpraHusaumMm 00y4aroLMXcs Mpyv NpPoBeAeHUN MPaKTUYECKNX 3aHATUIA -
(hpoHTasIbHaA, rpynnosas u NHANBUAYaNIbHaS.

Mpn (PpOHTabHON (hopme OpraHM3auMn 3aHATUA BCe OOy4atoLMecs BbIMOMHAT
OJHOBPEMEHHO OAHY U Ty Xe paboTy.

Mpy rpynnoBoii hopMe opraHu3auum 3aHATUA OfHa M Ta >Ke paboTa BbINOMHSAETCA
6puragamm no 2 - 5 yenoBsek.

Mpn MHAMBMAYANLHOR (hopMe OpraHM3aumn 3aHATUIN KaXKAbIA 06y4YatoLwmMiACa BbINOHAET
VHAMBUAYaANbHOE 3afaHue.

[ns NoBbILWEHNSA 3PHEKTUBHOCTM NPOBEAEHNSA NPAKTUYECKNX 3aHATUIA PEKOMEHAYETCA:

pa3paboTka CO0PHMKOB 3afaY, 3afaHuniA N YNpaKHEHWIA;

pa3paboTka  KOHTPO/IbHO-AMArHOCTMYECKUX — MaTepuasioB  A/18  KOHTpond  3a
MOArOTOB/IEHHOCTLIO 0OYYaIOLWMXCS K MPaKTUYECKMM 3aHATUAM, B TOM 4ucie B (hopme
neAarornyeckmx TeCTOBbIX MaTepuasoB /15 aBTOMaTU3MPOBaHHOIO KOHTPOS;

MOAYMHEHME METOLMKN NPOBEAEHUS  MPAKTUYECKUX 3aHATUIA BeLYLLMM AWMAAKTUYECKUM
LileNsiM C COOTBETCTBYHOLMMM YCTaHOBKaMmM 06y4aroLmmes;

NPUMEHEHME KOJINEKTUBHBIX M TPYMnoBbIX (POPM pPaboTbl, MakCUMaslbHOE MCMO/b30BaHMe
VHAMBUAYANbHBIX (DOPM C LieNbi0 MOBbILIEHNA OTBETCTBEHHOCTU KaXKA0ro o6y4aroLierocs
3a CamMOCTOSATEe/IbHOE BbIMO/IHEHWE NOIHOro 06bema paboT;

npoBefeHNe MNPaKTUYECKMX 3aHATUIA Ha MOBbILLEHHOM YPOBHE TPYAHOCTU C BK/IOUYEHNEM B
HWUX 3afaHuiA, CBA3aHHbIX C BbIOOPOM O6YYalOLLMMUCH YCNOBWIA BbINOMHEHUS pPaboThl,

KOHKpeTW3aLyeit Lienei, caMocTosTeNlbHbIM 0TGOPOM HE06X0AVMMOr0 060PYA0BaAHNS;



— nojbop [OMNOMHUTENbHLIX 3afady W 3afaHuii ans obydarowmxcs, paboTarowmx B 6osnee
ObicTpOM  Temnie, [AnA  3PQPEKTMBHOrO WUCMONb30BAHNA BPEMEHW, OTBOAMMOrO Ha
NPaKTUYECKME 3aHATUS.

MeToamnyecKme ykazaHna K NpakTUYecKnmM 1 nabopaTtopHbiM paboTam pa3paboTaHbl Ha
OCHOBe pabouyeli nporpaMmbl  npodgeccuoHanbHoro mogyns MM 01 PaspaboTtka u
KOMMbIOTEPHOE MOAENMPOBAHWE 3/1EMEHTOB CUCTEM aBTOMAaTM3aLMW C YYETOM CheumguKm
TEXHONOTMYECKNX NPOLLECCOB.

CofepxxaHne NpakTUYecKUX W 1abopaTopHbIX PaboT OPUEHTUPOBAHO Ha MOArOTOBKY
CTY[EHTOB K OCBOEHWIO MexaucuunanHapHoro Kypca MAK. 01.02. TecTtuposaHue
pa3paboTaHHOM MOLENN 3/1eMEHTOB CWUCTEM aBToMaTu3auuy C (HOpMMpPOBaHWEM MakeTa
TEXHWYECKON [OKYMEHTaLMW. OCHOBHOI MPotheccnoHanbHoM 06pa3oBaTe/lbHOW Nporpammbl no
cneynansHoctn 15.02.14 «OcHallleHne CcpefcTBaMM  aBTOMaTu3auuMuM  TeXHOIOrMYecKux

MPOLIECCOB 11 MPOU3BOACTB» U OBNAIEHNIO NPOYECCUOHANBHBIMI KOMMETEHLUSMM.



JTabopaTopHas paboTa Nel.

Tema: ViccnegoBaHue CTaTUYECKUX U AIMHAMNYECKUX XapaKTepUCTUK
TUNOBbIX AMHaAMNYECKNX 3BEHLEB MEPBOro rnopAagKa

Llenv 1 3agaumn ypoka: Hayuntbes onpefenste CTaTUYeCKYH NepeaaTovHyro
(DYHKLMIO TUNOBbIX AMHAMUYECKMX 3BEHLEB MEPBOro nopsaaka. CtpouTs ans
HMX YaCTOTHbIE U NEepPexoHble XapaKTepUCTUKMN,

Tun ypoka — NpakTU4eckoe 3aHATHE.

MeToAbl 06yYeHUs — PenpPOLYKTUBHBIA 1 NPOGIEMHBIIA.

ObecneyeHue 3aHATUSA - BbIYUCIUTENIbHbIE CPEACTBA.

Xo oka
1. O3HaKOMUTLCA C OMUCaHWeM /abopaToOpPHON YCTaHOBKM U /1abopaTOpHOM
paboTbl.
2. 3yunTb MHEMOCXEMY N Ha3HAYeHWe 3/IEMEHTOB YnpaB/ieHUs
CTeHza.
3. [pun noaroTtoBke K paboTe, COrnacHo 3agaHHOMy BapuaHTy (cm. Tabn. 1),
MOCTPOMUTL anmnpOKCUMUPOBAHHbIE NOrapuPMUYECKme aMmnanTygo-
4yacTOTHble  xapaktepuctmkn  (JTJAUX) ©M  TOYHble  (Pa30-4aCTOTHbIE
xapakrepuctnkun (PUX) gnHammyeckoro 3seHa. o Buay anpoKCUMMPOBAHHBIX
NTAUX noctpouTb nepexofHble (yHKUMK. PaccumTtaTb TOYHble JIAUX M
nepexoaHble hyHKUNN.
4, CHATb NepexoHYyH XapaKTePUCTUKY, IKCnepumeHTaslbHble JIAYUX,
dYX N CTAaTUYECKYKD XapaKTepucTUKy 3BeHa. COMocTaBUTb pe3ynbTaTbl C
pacyeTamu.
5. [MoCcTpoUTb  OMbITHbIE  3aBMCUMMOCTM, O()OPMUTL  OT4YET MO
nabopaTopHoi paboTe. OLEHUTb NOrPELLIHOCTb NPUGIMXKEHHBIX PaCYETOB.
6. BbiBOAbI.

OnuncaHme padboThl

B nabopatopHoii paboTe NCNOb3YyHTCA Creayowme Mooy u:

- MOAYNb NUTAHWNA CTEHSa,;

- MOAy/Nb «TWNOBble AUHAMUYECKIME 3BEHLA»

- MOAY/Nb «PYHKUMOHA/IbHBIV reHepaTop».

Mepef Hayasiom paboTbl NP BbIK/IHOYEHHOM aBTOMAaTUYECKOM
BbIk/toyartene QFL moayns nuTaHus CTeHAa He06X0AMMO YCTaHOBUTb
3/IEMEHTbI YNpaBieHns B UCXOLHOE NOMOXeHNE:

- YCTaHOBUTb MOTEHLMOMETP AMNANTYax» Moayns
«DYHKUMOHaNbHBIA TeHepaTop» B KpaiHee MOMOXeHWe MPOTMB 4acoBOWM
CTPESIKY;

- YCTaHOoBWTbL noTeHumomeTp RP1 Moayna «TunoBble AUHaMUyecKue
3BEHbS» B KpailHee MO0XeHMe NPOTNB YacoBOW CTPe/KKM, nepekntovatesis SAL
- B CpefjHee NosoXeHue.
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No BapuaHTta | Ki Ti, MmC Di T2, MC D2
1 1(2) 0 (0) 1 5(3) 0
2 1(2) 2 (2) 0 0 (0) 1
3 1(2) 0 (0) 1 1(2) 1
4 1(2) 5(3) 0 2 (2) 1
5 1(2) 2 (2) 1 5(@3) 0
6 1(2) 1(2) 1 0 (0) 1
7 1(2) 1(2) 1 2 (2) 1
8 1(2) 5(3) 1 1(2) 1
9 0,5 (1) 0 (0) 1 1(2) 1
10 2 (3) 10 (5) 1 10 (5) 0

Mocne yCTaHOBKM HayanbHbIX MOMOXEHWUIA NepekntouaTeneii He06xXoanMo
BbICTaBUTb 3HAYEHNsI NapaMeTPOB B COOTBETCTBUM € Tabn. 1. B ckobkax
YKa3aHbl HOMepa MosoXKeHW TyM6/1epoB, perynnpyoLLImMX yKasaHHble
napameTpbl.

CoeanHnTb Knemmy X1 ¢ Knemmon X6.Knemmbl X6 X7C0eAMHUTL C
noobbIMM 13 aHanorosbix BxogoB All...Al8.06beMHNTL «3eM/t0» BBOAA
aHaNOroBbIX CUTHAIOB U «3eM/I0» MOMYNS «TUMOBblE [AUHAMUYECKUE
3BeHbsA». [lofjaTb CUrHal Ha 3BEHO C Momouwpio Tymbnepa SAlL,
npeaBapuTeNbHO  BbICTaBMB  ero  amnautygy noteHumometpom  RPL.
[MepexogHy0 XapakTepUCTUKY CUCTEMbI 3admKcMpoBatb € mnomollbio MO
DeltaProfi(cm. npunoxexue).

B KkauyecTBe curHana 3afaHua BO3MOXHO WCMOSb30BaHWe O4HO- U
ABYXMNONAPHOIO MeaHpa ¢ BbiXxoa Moayns « PyHKLMOHabHbIN reHepaTops,
npu 3TOM nNepuoj [LO/MKeH ObiTb MUHMUMYM B 3...4 pasa 6osblue
MaKCUMa/lbHON MOCTOSHHOW BPEMEHW MHAMNYECKOr0 3BEHA.

Y6eamTbcs, YTO KaueCTBEHHbIV BUJ, rpadnka nepexofHoOro npotecca
He 3aBUCUT OT Be/IMYMHbl MOAABAEMOro CTYMeHYaToro CurHana, 3ajaBas
pasHble 3HaYeHNs 3TOro cUrHasa noteHunomeTpom RP1 n qmkenpys rpadpumk
nepexofHOro npotecca.

[MoCcTponTb CTaTUYECKYHO XapaKTepUCTUKY CUCTEMbI, NOAABasA pasHble
Be/IMYMHBI CUTHaMA Ha ee BXOA4 W (PUKCUPYSA BbIXOAHble 3HAYeHWs rocne
3aBepPLUEHNA MEPEXOLHOro npouecca. Pe3ynbTartbl 3aHECTU B Tab.

Usy D
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UBbIXy B

Tabnuua

CoeiMHNTb KNemmy X8C BbIXOAHOMN KNeMMOM MoAyNa «PYHKLUNOHA/BbHbIA
reHeparop», NpefBapuTe/IbHO 0TCOEANHMB ee OT KnemMmbl X1.BbICTaBuThb
CUHYCOMAaNbHYIO (POPMY CUTHasa C reHepaTopa ¢ aMnInTyAHbIM 3Ha4YeHNEM B
paiioHe 5 B. V13MeHsist yacToTy curHana, MKCMpoBaTb aMnInTyaHOe 3HaYeHne
BbIXOLHOM0 CUrHasa 1 pasHoOCTL (ha3 MeXay CUrHanamu ¢ NoMOLLLb
NporpaMMHOro obecrneyeHns, yCTaHOB/IEHHOIO Ha KOMMbOTepe (CM.
MPUNOXEHNE), Un C NOMOLLLLIO ocuuniorpada.
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Pe3ynbTaTbl 3aHecT B Tabn. 3.

A, B

A, B

A,

[Mpn NoAroToBke oTyeTa no pabore 06paboTaTh IKCNEPUMEHTa/IbHbIE
[aHHbIe, 3KCNepUMEHTa/IbHbIE U pacyeTHbIe XapaKTePUCTUKN MOCTPOUTL Ha O4HOM
rpaguke. OLEeHUTb NOrPELLIHOCTA U CAenaTh BbIBOAbI MO paboTe.

KOHTpO/LHbIE BOMPOCHI

[aiite onpegeneHne aMnanTyf0-4aCTOTHON XapaKTePUCTUKMN.

[aiiTe onpegeneHune Paso-4acTOTHOM XapaKTepUCTUKN.

[aiite onpegeneHne nepexogHon XapakTepUCTUKN.

Ha30BM1Te OCHOBHbIE TUMOBbIE AMHAMUYECKME 3BEHDBS.

MpvBeanTe  nNpuMepbl  O0BBLEKTOB, KOTOpble  MOryT  OblTb  OMUCaHbI
WHTErpypyHoLLMM 3BEHOM.

6. lNpuBeauTe NpuMepbl OOBEKTOB, KOTOPble  MOFYT  OblTb  OMWCaHbI
anepuroanyecKnM 3BEHOM.

agbrwnE

CnMCOK peKoMeHAyeMOi NMTepaTypbi.

1. AnekcaHgposckad A.H. ABToMaTuka: y4ebHNK ans cTya,.
yupexzaeHuin cpeq. npod. obpaszoBaHus.- 3-e U3f., ctep — M.:
«30aTenbCKmin LEHTP «AKagemusi», 2014, - 256c¢.

2. LLnwmapés B.HO. ABTOMaTM3aunsa TeXHOMOr MYeCcKmx
MPOLIECCOB: YYEOHUK ANA CTyA. YYpeXXaeHuin cped. npod.
06paszoBaHus.- 8-e n3f., ctep — M.: «3aaTeNnbCKUn LEHTP
«AKagemus», 2014, - 352c.
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JlabopaTopHas paboTa Ne2.
Tema : ViccnegoBaHme CTaTUYECKUX N AMHAMNYECKUX
XapaKTepUCTUK TUMOBbIX AMHAMNYECKUNX 3BEHLEB BTOPOIro Nopsaka

Llenn 1 3agaun ypoka: 3akpenneHune HaBblKoB NocTpoeHnsa JIAUX n d4xX.
3yyeHne xapakTepuCcTUK AUHAMUYECKMX 3BEHLEB BTOPOro Nopajka.
O3HaKoM/eHve ¢ PunbTPaMmn HU3KUX YacTOT BTOPOro NMopsaka.

Tun ypoka — NpakTUYecKoe 3aHATHe.

MeToabl 06y4eHUs — penpOAYKTUBHbINA 1 NPOBIEMHBbIN.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0[ ypoka

1. O3HaKOMUTbLCA C onucaHMeM 1abopaTopHON YCTaHOBKM U nabopaTopHOiA
paboTbl.

2. W3yunTb MHEMOCXEMY N HA3HAYeHWE 3/IEMEHTOB YNpaB/ieHNa CTeH/a.

3. MNpy noarotoBke K paboTe paccyMTatb TOYHbIE florapumMmuyeckune
aMnNTYA0-4aCTOTHbIE XapaKTePUCTUKN (NAYX), (ha30-4acTOTHbIE
xapaktepuctnkun (PUX) n nepexofHble XapakTepuCcTUKM ANs 3afaHHOro BapuaHTa
3HayeHWn NapameTpPoB KonebaTenbHOro 3eHa (Tabn. 4).

4. Tlpn 0AMHAKOBbLIX NnapameTpax KoapguumeHTa yCUIeHNs U NOCTOSHHOW
BpemeHun (k=1; T=1 Mc), OUEHUTb BNNSHNE KO3(h(MLMEHTA &, Ha BMA, NEPEXOAHbIX
MpOoLecCoB.

4. CHATb TMepexofHyrt XapaKTepUCTUKY, 3KcnepumeHTasbHble JIAUX,
dYX 1 cTaTMYecKyro XapakTepuctuky 3BeHa. COMocTaBuTb pesysnbTarbl C
pacyeTamu.

5. T1oCTPOUTL OMbITHbIE 3aBUCMMOCTU, ODOPMUTL OTYET MO N1abopPaTOPHONA
pabore.

OnucaHue paboThl

B nabopaTopHoi paboTe MCNO/b3YHTCA CNeaytoLLme MOAYN:

- MOAY/b NMUTaHUSA CTEHA;

- MOAY/Nb «TUMNOBble ANHAMUYECKIME 3BEHBS»

- MOAy/b «PYHKLUNOHASIbHBIA FeHepaTop».

Mepefn Hayasiom paboThbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BblK/OUaTe e
QF1 mogyna nuTaHna CTeH4a HeO6X04MMO YCTAaHOBUTL 3/1eMEHTbI YpaB/ieHUs B
NCXOAHOE MOJIOXKEHME:

- YCTaHOBWUTb MOTEHUMOMETP «AMMNANTYAa» MOAYNSa «PYHKUMOHa/bHbIN
reHepaTop» B KpaiiHee MosioXKeHne NpoTUB YaCOBOMN CTPESKM;

- yCTaHOBUTb noTeHumomeTp RP1 moayns «TwunoBble AuHaMU4Yeckue
3BEHbSA» B KpaiHee MosioXKeHNe NPOTMB YaCOBOW CTPeNKK, nepekntovatesis SAL - B
CpeaHee NonoxXxeHwe.

Mocrne yCTaHOBKM HavaslbHbIX MOMOXeHWI NepekntoyaTesieir Heobxoanumo
BbICTaBUTb 3HAYEHWS NapameTPoB B COOTBETCTBMM C Tab/. 1. B ckobKax yKasaHbl
HOMepa MooXeHWn TyMmB1epoB, PerynnpyroLmMxX yKasaHHble napameTpsbl.
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N9 BapuanTta| K2 13, mc S PuIbTp

1 8 (5) 1(1) 1(5) Aniepuon. 2

> 4(4) 2(2) 0,866 (4) Beccena

3 2(3) 5(3) 0,707 (3) barrepBopTa

4 1(2) 10 (4) 0,383 (2) YeOrbImIEBA

5 0,5(1) 20 (5) 1(5) Anepuon. 2
Tabnmua 1

CoenHuTb Knemmy X1 ¢ knemmon X8.Knemmbl X81 X9coeMHUTL C NHOObIMU 13
aHanorosbix Bxogos All...Al8.06beANHNTL «3eM/H0» BBO/Aa aHa/I0r0BbIX CUrHaN0B
N «3eMJIK0» MOAYNA «TUMNOBbIE AUHAMMUYECKME 3BEHbA». 10aTh CUIHa Ha 3BEHO C
nomMoLLbo Tymbnepa SAL, npeaBapuTe/ibHO BbICTaBMB €ro aMnanTyay
noTeHunomeTpoM RP1. MNepexofHyo XxapakTepuCcTUKy CUCTEMbI 3a)MKCMpPOoBaThb
nn6o ¢ nomoubto MO DeltaProfi(cm. npunoXkeHue), NMbo ¢ NOMOLLBH
ocumnnorpaga (B KOMMIEKT NOCTaBKN He BXOANT).

B KayecTBe curHana sagaHusa BO3MOXHO UCMONb30BaHNe 04HO- U
ABYXMNONSAPHOIo MeaHapa ¢ Bbixoga Moayns «PyHKLUNOHa/IbHbIA reHepaTop», Npw
3TOM Mepuog, LO/MKEH ObITb MUHUMYM B 3.4 pa3a 60/1bLle MaKCUMa/IbHOM
MOCTOSAHHOMW BPEMEHWN AMHAMMNYECKOrO 3BeHa.

[MoCTpoOUTbL CTATUYECKYHO XapaKTEPUCTUKY CUCTEeMbI, NoAaBas pasHble
Be/IMYNHbI CUTHANA Ha ee BXOA U (PUKCUPYA BbIXOLHbIE 3HAYEHWUS nocne
3aBepLLEHNA Mepexo4HOro npouecca. Pe3ynbTaTbl 3aHECTU B Tabn. 2.

Tabnmua 2

Us B

UBbIXv B

CoegUHNTbL KnemmMmy X8C BbIXOLHOW KIeMMOW MOAYNA «PYHKUNOHABbHbIN
reHepaTop», nNpeaBapuTe/ibHO OTCOEANHMB ee OT KnemMmbl X1.BbICTaBUTb (hopmy
CUrHasa c reHeparopa - CMHycoma c aMnauTy4HbIM 3HadeHneM S B. 13MeHsAa
4acTOTy CUrHana PUKCUPOBATL aMMINTYAHOe 3HaYeHWe BbIXOAHOrO CUrHana u
Pa3HOCTb (ha3 MeX/Iy CUrHaaMu ¢ NOMOLLIb MPOrpaMMHOro obecrneyveHms,
YCTaHOB/IEHHOI0 Ha KOMMbHOTEPE (CM. MPUIOXKEHWUE), NI C MOMOLLbHO
ocumnnorpadga. Pe3ynbTaTbl 3aHecTn B Tabn. 3.
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Tabnmua 3

A, B

f1, 'y

A2, B

A, Ip

[Mpn NoAroToBKe oTyeTa rNo pabote 06paboTaTb IKCNEPUMEHTa/IbHbIE AaHHbIE,

3KCMEPUMEHTa/IbHbIE 1 pacyeTHble XapaKTePUCTMKM NOCTPOUTL Ha OAIHOM rpadimke.
OLEHNTb NOrPELLHOCTM W CieNaTh BbIBOAbI MO paboTe.

KOHTpO/bHbIe BONPOCHI

1.

B uem 0T/M4YMe aneproAMYECcKOro 3BeHa NepBoro nopsiaka ot

aneproaMYecKoro 3seHa BTOPOro nopsaka.

2.

3.
4.
3)

Kak KoappnumeHT & BNNSAET Ha Ka4eCTBO Mepexo4HbIX MPoLLEecCcos.

Yem oTnunvatotes punbTpbl beccens, battepsopTa, Yebbillesa.
Kak Bbirnaaut JIAUX n ®4YX KoHcepBaTUBHOIO 3BEHa.
MpuBeanTe Npumepbl 061aCTU NPUMEHEHNS PUILTPOB.

CnnCoK peKoMeHayeMol NTepaTypbl.

1. AnekcaHgpoBckas A.H. ABTOMaTuKa: y4eOHUK ANA CTY[. YUPeXLeHNIA
cpea. Npod. obpasoBaHus.- 3-e u3g., cTep — M.: «/3aatenbCKni LeHTp
«AKagemuns», 2014, - 256c¢.

2. Wvwimapés B.KO. ABTOMaTm3aLma TeEXHOIOMMYECKMX NPOLLECCOB:
YUYEOHUK ANs CTyA. yYpexxaeHuid cped. npod. obpasoBaHus.- 8-e n3a,,
cTep — M.: «M3patenbCknii LeHTp «Akagemusx», 2014, - 352c.
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JTabopaTopHas paboTa Ne3.

Tema: MocnegoBaTenbHasi KOPPEKLMS CUCTEMbI aBTOMATUYECKOTO
yrpaB/ieHus]

Llenv v 3aga4n ypoka: Hayuntbes nogbupats napameTpbl NOC1e[0BaTeIbHOro
KOPPEKTMPYHOLLIEr0 YCTPOMCTBA.

Tun ypoka — NpakTU4ecKoe 3aHATHE.

MeToAbl 06yUeHUs — PenpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0 OKa

1. O3HaKOMUTLCS C OnMcaHWemM NnabopaToOpPHON YCTaHOBKU M NnabopaTopHOiA
paboThbl.

2. N3yunTb MHEMOCXEMY M Ha3HaYeHWMe 3/1IeMEeHTOB YNpaB/eHNs CTeHAa.

3. lMpwn noAroToBke K paboTe paccymTatb annpoKCUMUPOBAHHbIE U TOYHbIE
NAUX, ®YX, a TaKkKe nNepexofHYd W CTaTUYeCKyH XapaKTePUCTUKW Ans
3a[laHHOro BapraHTa CoeiHEHUS 3BeHbEB.

4. CHATb 3KCNEepMEHTa/IbHble XapaKTEPUCTUKN COeAMHEHUA MO MYHKTY 3.
ConocTaBuTb pesynbTaThbl C pacyeTamu.

5. T1oCTPOUTL OMbITHbIE 3aBUCMMOCTM, ODOPMUTL OTYET MO /1abopaToOPHOM
pabore.

OnucaHne paboThl

[loma npu NoaroToBke K paboTe, UCNO/b3ysa annapar anfnpoKCUMUPOBAHHbIX
4aCTOTHbIX XapaKTePUCTUK 1 3Has NapameTpbl KosiebaTenbHOro 3seHa (Tabn. 1),
KOTOPOE ABNSETCA HEM3MEHAEMOW YacTbio CUCTEMbI, MOL06pPaThL NapaMeTpsbl
nocnefoBaTe/IbHOro KOPPEKTUPYIOLLLEro YCTPOCTBA, MCXOA4A 13 pada LOMYCTUMbIX
3Ha4YeHWI 3TUX NapaMeTpoB No Tabn. 1 1 faHHbIX B Tab/. 2. B cKoOKax yKasaHbl
HOMepa MosIoXKeHU Tymbnepa A1 NOCTOSAHHbIX BpemeHn T1 n T2.

Tabnunua 1

Howmep nosioxkenus Tymoepa Ki T1, mc T2, mc
1(0) 0,5 0 0
2 (1) 1 1 1
3(2) 2 2 2
4 (3) 4 5 5
5(4) 8 10 10

17



Mpy nogbope napaMeTPoB KOPPEKTUPYIOLLLETO YCTPOMCTBA
PYKOBOZLCTBOBATLCA C/eAyHoLWwUmMy npasuiamu:

-06ecneynThb 3anac yCToOMYMBOCTM CUCTEMbI NO (hase B npedenax 40...60
rpafycos;

- 06ecneynTb MMHUMa/IbHOE BPEMS PerynnpoBaHus Npy oTpaboTke
CTYMNeH4YaToro 3a/atoLLero Bo34encTaus.

B nabopaTopHOI paboTe MCNO/b3YHTCA CNeayoLLe MOOY/N:

- MOJAYNb MUTAHWNA CTEHAa;

- MOAynb «TUMoBble ANHAMNYECKIME 3BEHbAN

- MOAyNb «PYHKLMOHAIbHBIN FreHepaTop».

Mepep HavasiomM PaboThl NP BbIKKOYEHHOM aBTOMATMUYECKOM BbIK/KOUaTese
QF1 moayns nuTaHWs cTeHAa HeoOX0AMMO YCTaHOBUTb 3/IEMEHTbI YNpPaB/ieHUs B
MCXOLHOE NOMOXKEHNE:

- YCTaHOBUTb MOTEHUMOMETP «AMNAUTYAa» MoAyns «®PYHKUMOHa/bHbIN
reHepaTop» B KpaiiHee MosiIoXKeHne NPOTUB YaCOBOMN CTPESIKM;

- YCTaHOBWTbL noTeHunomeTp RP1 mogynsa «TunoBsble AMHAMUYECKMe
3BEHbSA» B KpailHee NOJIOXKeHMe NPOTUB YaCOBOW CTPeNKK, rnepekntoyarens SAL - B
CpesHee MnonoXeHwue.

[Mocrne yCTaHOBKM HavaslbHbIX MOMOXeHU NepekntoyvaTesieil Heobxoaumo
cobpatb Cxemy C rnocnefoBaTe/lbHbIM COeANHEHVNEM 3BEHBEB MOAY/IA «TUMOBbIE
ANHaMUYecKue 3BeHbsA». OXBaTUTb UX OTPULLATE/IbHOM 06PaTHOW CBA3bIO, UCMO/b3YH
3NEMEHT «CymMmaTop». MapameTpbl BbICTaBUTb B COOTBETCTBMU CO CBOMM BapuaHTOM
Mo Tabn. 2 u pesynbratamv NpeaBapuTe/IbHbIX PacyeToB.

4ptiy k. -
™" Top+i Ir';zpz+2’rﬂp+l
PucyHok 1. Cxema c nocnefosaTe/lbHbIM COeANHEHNEM 3BEHLEB
Tabnuua 2
N(—) BapHaHTa D1 (Tl) D2 K2 T3 E
1 0 0 0,5 1 1
2 1 0 1 2 1
3 1(0) 0 2 5 1
4 1(T1>T2) 1 4 10 1
5 1(T1<T2) 1 8 20 1

[na nogaum curHana 3afaHns Heo6XoAMMO CoeiMHNTL Knemmy X1 moayns
«TUNOBbIE AMHAMUYECKME 3BEHbS» C BXOOM COBPAHHOI 3aMKHYTOl CUCTEMBI -
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Knemmon X2 cymmaropa. Knemmbl X2, X5, X7, X9coeAnHUTb C MOObIMA 13
aHasiorosbix Bxogos All...Al8.06beMHNTL 00LLYH TOUKY BBOAA aHA/I0M0BbIX
CUTHaN0B 1 06Uy TOUKY MOAYNA «TUMNOBblE AMHAMUYECKUE 3BEHbSA». [loaaTtb
CUrHaJ1 Ha CUCTeMy C MOMOLLbIO Tymbiepa SAL, npefBapuTe/IbHO BbICTaBMB €ro
aMmnauTyay noteHunomeTpom RP1. [NepexoaHyH XapaKTepuCcTUKy CUCTEMBI
3amkcunposatb 160 ¢ nomoulbto MO DeltaProfi(cm. npunoxeHwue).

B kauecTBe curHana 3afaHusa BO3MOXXHO UCMOJIb30BaHUE O HO- U
ABYXMNONSAPHOI0 MeaHapa ¢ BbIxofa Moayns «PyHKUNOHANbHbIA FreHepaTop».

Y6eamTbes, YTO Ka4eCTBeHHbIV BUZ, rpadrka nepexogHoro npouecca He
3aBUCUT OT BE/IMYNHbLI MOAABAEMOr0 CTYNEeHYaToro CUrHana, 3afasas pasHble
3HayYeHns 3TOro curHana noTeHumomeTpom RP1 n ukeupys rpagmk nepexofHoro
npovecca.

[MOCTPOUTL CTATUYECKYHO XapaKTEPUCTUKY CUCTEeMbI, NoAaBas pasHble
Be/IMYNHbI CUTHANA Ha ee BXOA U (PUKCUPYA BbIXOLHbIE 3HAYEHWNSA MOC/e 3aBepLUeHNs
NnepexoAHoro npouecca. PeaynbTatbl 3aHECTU B Tabn. 3.

Tabnmua 3

n., b

Us,B

U, B

Uz, B

L., B

[N CHATUA QMHAMUYECKMX XapaKTEPUCTUK CUCTEMbI HEO6XOAMMO
MCNO/b30BaTh B KAYECTBE NCTOYHMKA CUTHaNA 3a4aHNS BbIX04 MOAYNA
«PYHKUMOHa/IbHLIV reHepatop». [ns aToro:

- OTKNHUUTbL NOTEHUWOMETP curHana 3agaHua RP1 mopyna «Tunosble
AVNHaMUYecKue 3BeHbs» OT UCCNefyeMOi cucTembl (Knemmbl X1, X2);

- COeMHMTb 06LLME TOUYKN MOAYNei «TUMOoBble AUHAMUYECKME 3BEHbA» U
«PYHKLUMOHA/IbHbIN reHepaTop»;

- CUrHa/l C BbIXOAAa (YHKLUMOHA/ILHOTO TreHepaTopa MofaTb Ha BXOA,
cymmaropa X2,

- BbICTABUTb CUHYCOUAATbHYIO (POPMY BbIXOLHOIO CUrHasa reHeparopa C
amnIMTyAHbIM 3Ha4YeHNeEM B palioHe 5 B;

- W3MEHAs 4acToTy CUrHana, (QUKCMpOoBaTb aMmMIMTYAHOE 3HAYeHue
BbIXOAHOI0 CUrHaia 1 pasHOCTb (ha3 MeXxAy CUrHasiamu ¢ nomMoLlb NporpamMmmHoro
obecneyeHus, YCTaHOB/IEHHOI0 Ha KOMMNbIOTepe (CM. NPUIOXEHWE), UK C NOMOLLIbIO
ocumnnorpaga. PesynbtaTbl 3aHecT B Tabn. 4.
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Tabnmua 3

AxB

fox, I'1I1

A, B

A@,,Ip

A, B

A@,,Ip

A., B

AQ, TP

[Mpn NoAroToBke oTyeTa no paborte 06paboTaTb IKCNEPUMEHTa/IbHbIE
[laHHble, 3KCNepUMeHTa/IbHbIE U pacyeTHble XapaKTEPUCTUKMN NOCTPOUTL Ha O4HOM
rpagmke. Takxke He06X0AMMO NPUBECTU OMNbITHbIE OCLUINOrPaMMbl NEPEXOLHbLIX
MPOLLECCOB Ha BbIXOLe KaXKAO0ro 3BeHa 1CCefyemMoin CUCTEMbI NS TPeX 3HAUYeHWA
yacToTbl. Ocumnnorpammbl 06paboTaTb. OLEHNTb NOrPEeLLHOCTY U CAenaTb BbIBOAbI
rno pa6ore.

KOHTpO/IbHbIE BOMPOCH!
1. 3auyem B cMCTemMax aBTOMATMYeCKOro ynpas/ieHNs UCNo/b3yeTCs
nocnegosatesibHaa Koppekuma?
2. Kaknm 06pa3om BbIGUpaeTcs Noc/iefoBaTe/IbHOE KOPPEKTMPYHOLLEE
YCTPOWNCTBO?
3. HazoBuTe TUMOBbIE 3BEHbS, KOTOPbIE UCMOMb3YHOTCA B KAYeCTBE
nocneaoBaTe/lbHbIX KOPPEKTMPYHOLLMX YCTPOMCTB.

CnMCOK peKoMeHAYeMO nnTepaTypbl.

1. AnekcaHgpoBckasi A.H. ABToMaTuKa: Y4eOHUK AN CTYA. YYpeXxxaeHni
cpea. Npod. obpasoBaHus.- 3-e n3g., cTep — M.: «M3aaTenbCKni LeHTp
«AKagemus», 2014, - 256c.

2. LWvwmapés B.KO. ABTOMaTU3aLMA TEXHONOMMYECKNX MPOLLECCOB:
YUYEOHUK ANs CTyA. yupexxaeHuid cped. npod. obpasoBaHus.- 8-e u3g., cTep
— M.: «/3paTenbCKunin LeHTp «Akagemus», 2014, - 352c.
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NabopaTtopHasa paboTa Nod

Tema:BcTpeuHo-napannenbHas KOPPeKLMs CUCTeEMbl aBTOMATUYECKOMO
ynpaB/ieHns

Llenv 1 3aga4n ypoka: Hayuntbes nogbupats napameTpbl BCTPEYHO-
napaieflbHOro KOPPEKTUPYHOLLLEro YCTPOMCTBA.

Tun ypoka — NpakTU4ecKoe 3aHATHE.

MeToAbl 06yyeHUs — penpoLYKTUBHBIA 1 NPOGIEMHBIA.
ObecrneyeHune 3aHATUA - BbIUMC/IUTENbHBIE CPEACTBA.

X0 OKa

1. O3HaKOMUTLCS C ONMcaHNeM 1abopaTopHOM YCTaHOBKM 1 nabopaTopHOi
paboThbl.

2. V3yunTb MHemocxemy 1 HasHayeHue 3/IEMeHTOB ynpaB/ieHNs CTeHa.

3. [Mpun NoAroToBKe K paboTe paccumnTaTb annpoKCUMUPOBaHHbIE N TOYHbIE
NAUX, ®dUX, a Takke MepexofHY0 M CTaTUYEeCKY XapaKTepucTuKuM And
3alaHHOro BapuaHTa coeiMHeHUs 3BEHLEB.

4. CHATb 3KCNepUMeHTa/IbHbIe XapaKTepUCTUKK COeAMHEHNS MO NYHKTY 3.
ConocTaBUTL pesynbTaTbl C pacyeTamu.

5. MoCTPOUTbL OMbITHbIE 3aBMCUMOCTW, OOPMUTbL OTYET NO /1la6OPaTOPHON
pabore.

OnucaHne paboThl

[loma npu NoAroToBke K paboTe, UCNO/b3ys annapar
annpoKCMMMPOBAHHbIX YaCTOTHBIX XapaKTepUCTUK 1 3Hast NapameTpbl
KonebaTefibHOro 3seHa (Tabs. 1), KOTopoe ABNAETCS HEU3MEHSEMOM YaCTbHO
CUCTEMbI, NOA06PaTL NapameTpbl BCTPEUHO-MapasifelbHOro KOPPEKTUPYHOLLEro
YCTPONCTBa. B KauyecTBe Takoro yCTpoicTBa He06X0AMMO BblbpaTb MO0
naeansHoe anddepeHumpytowee (14) 3BeHo (D= 0, T2 = 0), 160 peasbHOe
andepeHumpyrowee (PA) 3seHo (D= 0). Takne 3BeHbA MO3BONAKOT OPraHN30BaTb
rmokyto obpatHyto cessb (FOC), KoTopas AeMCTBYET TO/IbKO BO BPeMS
nepexofHoro npotecca. Tun KoppekTupytowlero 3seHa (K3) n napameTpsbl
KonebaTe/lbHOro 3BeHa yKasaHbl B Ta6/1.1.

Tabnmua 1

Ne papuaHTa| Tun 3BeHa Ko T, &

1 %01 0,5 1 0,1
2 P/1 1 2 0,1
3 /I 2 5 0,1
4 P 4 10 0,1
5 150 8 20 0,1
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Mpy nogbope napaMeTPoB KOPPEKTUPYIOLLETO YCTPONCTBA PYKOBOACTBOBATLCH
cregyroLwmnMy npasunamu:
- 0becneunTb 3anac yCTom4mMBOCTM cUCTEMbI NO hase B npegenax 40.. .60
rpafycos;
- 06ecneunTb MWHMMa/IbHOE BpPeEMSA PeryanMpoBaHus npu  OTpaboTke
CTYMNeHYaToro 3a4atoLLero BO34encTaums.
B nabopaTopHOI paboTe MCNO/b3YHTCS CeayoLLme MOAY/IN:

- MOAY/b NMUTaHUSA CTEHA;

- MOAY/Nb «TUMNOBble ANHAMUYECKIME 3BEHBS»

- MOAy/b «PYHKLUNOHASbHBIA FeHepaTop.

Mepef Hayasiom paboTbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BbIK/OUaTe e
QF1 mogyns nuTaHna cTeH4a He06X04MMO YCTAaHOBUTL 3/IEMEHTbI YrpaB/eHus B
NCXOAHOE MOJIOXKEHME:

- YCTaHOBWUTb NOTEHLUMOMETP «AMNANTYAa» MOAYNA «PYHKLUMOHANbHbIN
reHepaTop» B KpaiiHee MosIoXKeHWe NPOTUB YaCOBOMN CTPESIKM;

- YCTaHOBUTb noTeHumomeTp RP1 moayns «TunoBble AWMHAMUYECKUE
3BEHbSA» B KpaiHee NOooXKeHVe NPOTUB YacoBOW CTPeNKK, nepekoyatens SAL - B
CpeaHee NonoxXxeHwe.

Mocrne yCTaHOBKM HavaslbHbIX MOMOXeHUI NepekntoyaTesieir Heobxoanumo
cobpatb CXemy C BCTPeYHO-napaie/ibHbIM COeUHEHEM 3BEHBEB MOAY/A
«TWNoBble AUHAMNYECKIME 3BEHbA», UCMONb3YA 3/IEMEHT «CyMMaTop» (puc. 1).
[MapameTpbl 3BEHLEB BbICTaBUTL B COOTBETCTBUN CO CBOUM BapuUaHTOM U
pesynbTaTamu NpeaBapuTeSibHbIX PacyeTOoB.

- | L'p + 24T p+]

I|,l__I'"“rr-l-Hl .
' Lp+ D,

PucyHok 1. Cxema ¢ BCTpeYHo-napasine/ibHbIM CoeiMHEHNEM 3BEHLEB

[N CHATUA CTaTMYECKON XapaKTePUCTUKM CUCTEMbI Ha €€ BXOZ NofaeTcs
MOCTOAHHbLIW CUMHa YrpaB/ieHNs, MPY 3TOM (PUKCUMPYIOTCA 3HAYEHWSA CUTHaNa Ha
BbIX0/e cucTeMbl. OMbIT NPOBOAUTCA B C/IeAYHOLLEN NOCNef0BaTe/TbHOCTY:

- [N nofayn CurHana 3afaHnsa HeobXOAMMO COeAuHUTL Knemmy X1
Moayns «TWnoBble AMHAMUYECKME 3BEHbS» C BXOAOM COOpPaHHOW 3aMKHYTOM
CUCTEMBI - KNIEMMOW X2 CyMMaTopa;

- KnemmbiX2, X5, X9coeanHUTbL C NIKOO6bIMU M3 aHa/IOroBbiX BXoAoB All
...Al8. O6beanHNTL 06LLYHO TOYKY BBOJA aHa/I0rOBbIX CUTHAI0B M OOLLYH TOYKY
MoAayns «TUNoBble AUHAMUYECKUE 3BEHBLA;
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- MofaTb CUrHas Ha CUCTEMY C NomoLlbio Tymbnepa SAL, npeaBapuTe/ibHO
BbICTaBMB ero amnautygy noteHumomeTpoM RP1. lNepexofHyt0 XapaKTepucTUKy
cuctemMbl 3admkcuposatb nnM6o ¢ nomowpto MO DeltaProfi(cm. npunoxexue),
NGO ¢ NOMOLLbIO ocumnnorpada (B KOMMIEKT NOCTaBKM He BXOAUT). B kayecTse
CUrHana 3afaHnsa BO3MOXHO UCMO/Ib30BaHME OAHO- U [BYXMNONAPHOro MeaHzpa C
BbIX04a MOAY NS « DYHKUMOHabHbIA reHepaTop».

Y6eanTbCs, UTO Ka4eCTBEHHbIV BUA rpadimka NepexoqHoro npotecca He
3aBUCUT OT BE/IMYNHbLI NOAABAEMOr0 CTYNEeHYaToro CUrHana, 3afasasa pasHble
3HayYeHns 3TOro curHana noTeHumomeTpom RP1 n ukeupys rpagmk nepexofHoro
npotiecca.

[MOCTPONTL CTATMYECKYIO XapaKTepUCTUKY CUCTEMbI, MoJaBas pasHble
BE/IMYMHbI CUTHA/A Ha ee BXOA U (PUKCUPYA BbIXOAHbIE 3HAYeHUs Noc/e
3aBepLUeHNs NepexoAHoro npouecca. PesynbTathbl 3aHECTH B Tab. 2.

Tabnuua 2

U., B

Us, B

U BbIX9 B

[N CHATUA AMHAMUYECKUX XapaKTEPUCTUK CUCTEMbI HEO6XOAMMO MCMO/b30BaThb B
KayeCTBe MCTOYHMKA CUIHaa 3aaHnsa BbIXo4 MOAYNA «PYHKUMOHAIbHbIN
reHepatop». 14 3TOro:

- OTKNHUUTL MOTEHUWOMETP curHana 3afaHnsa RP1 moayna «Twunosble
AVNHaMUYeCKne 3BeHbs» OT UCCNefyeMoi cucTembl (Knemmbl X1, X2);

- COeHUTb 06LLMe TOUKN MOAYNel «TUMOBbIE AUHAMUYECKME 3BEHBA» U
«PYHKUMOHA/bHbINA reHepaTop;

- CUrHa/ C BbIXOAA (PYHKLMOHANILHOTO reHepaTopa MofjaTb Ha BXO[,
cymmaropa X2,

- BbICTaBUTb CUHYCOMAIbHYIO (DOPMY BbIXOAHOrO CUrHasma reHeparopa c
amnIMTyAHbIM 3Ha4YeHNeM B palioHe 5 B;

- W3MEHS 4acToTy CWUrHana, (UKCMPOBaTb aMmnUTYLHOe 3HayeHune
BbIXOLHOM0 CUrHana 1 pasHoCTb (Pa3 MeXay CMrHasiamMm ¢ nomMoLLb NPorpaMMHOro
obecrneyeHns, YCTAaHOB/IEHHOrO Ha KOMMblOTEPe (CM. MPWIOXKEHWE), WIN C
nomoLlsto ocupnnorpadga. PesynbtaTbl 3aHeCTH B Tabn. 3.
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Tabnmua 3

ABX, B

fo, I' 1t

As, B

A@s, TP

ABI)IX, B

A@, Ip

Mpn noarotoBke oT4yeTa MO paboTe 00paboTaTb IKCNEPUMEHTAIbHbIE
[laHHblEe, 3KCMEPUMEHTA/IbHbIE U PacYETHbIE XapaKTEPUCTUKN NOCTPOUTL Ha OHOM
rpauke. Takke HeO6XOAMMO MPUBECTM OMbITHLIE OCLMNIOrPamMMbl NMEPEXOAHbIX
MPOLIECCOB Ha BbIXOe KaXA0ro 3BeHa UCC/eAyeMON CUCTEMbI ANS TPEX 3HAYEHWI
yacTtoTtbl. Ocumnnorpammbl  06pa6oTaTb. OUEHUTb MOrpewHocTM u  caenatb
BbIBO/bI M0 paboTe.

KOHTpPO/bHbIE BONPOCH!
YT0o Takoe rmokas obpartHas csA3b (FOC)?
2. Kakue TnoBble 3BeHbS MCMOMb3YHOT B KAYeCTBe BCTPEYHO-Napan/ieflbHbIX
KOPPEKTUPYIOLLMX YCTPOMCTB?
3. TMoyemy B KayeCTBe BCTPeYHO-Mapas1/ie/lbHOro KOPPEKTUPYHOLLErO YCTPOMCTBA
Hesb38 UCMOo/b30BaTb MHTErpaTop?

=

CnMCOK peKoMeHAyeMOi nMTepaTypbi.

1.AnekcaHgpoBckast A.H. ABToMaTuKa: y4eOHUK ANs CTyA. YYpeXKaeHU
cpeq. npod. obpasoBaHus.- 3-e n3f., cTep — M.: «/13aaTenbCKuiA LEHTP
«AKagemus», 2014, - 256¢.

2.lWnwmapés B.HO. ABTOMaTM3aLMA TEXHOIOTMYECKUX NMPOLLECCOB:
YUYEOHUK ANd CTyA. YYpexxaeHuii cpef. npod. obpasoBaHus.- 8-e n3g,.,
ctep — M.: «/13gaTenbckuii LeHTP «AKagemusi», 2014, - 352c.
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JTabopaTopHas paboTta Nob

Tema: CornacHo-napasnsiefbHasi KOpPeKLUUsi CUCTEMbI aBTOMATUUECKOTO
yrpaB/ieHus]

Llenv v 3aga4m ypoka: HayumTbca nofbupaTs napameTpbl COrlaCHO-napanne/ibHoro
KOPPEKTMPYHOLLIErO YCTPOMCTBA.

Tun ypoka — NpakTU4ecKoe 3aHATHE.

MeToAbl 06yUeHUs — PenpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0 OKa

1. O3HaKOMUTLCS C OnMcaHWeM NnabopaToOpHON YCTaHOBKN M nabopaTopHOi
paboThbl.

2. V3yunTb MHemMoCXemy 1 HasHayeHue 3/IEMeHTOB yrpaB/ieHnsa CTeHa.

3. lMpwn noaroToBke K paboTe paccyumtarb anmnpoKCUMUPOBaHHbIE U TOYHbIE
NAUX, ®YX, a TaKkKe nNepexogHyr0 W CTaTUYeCKYH XapakTepucTukn Ans
3alaHHOro BapuaHTa coeiMHeHUs 3BEHbLEB.

4. CHATb 3KCNepuMeHTa/IbHble XapaKTEPUCTUKN COeAUHEHUA MO MYHKTY 3.
ConocTaBUTL pesynbTaThl C pacyeTamu.

5. T1oCcTPOUTb OMbITHbIE 3aBUCMMOCTM, ODOPMUTL OTYET MO /1abopaTopPHOM
pabore.

OnucaHue paboThl

[loMa npu NoaroToBKe K paboTe, UCMOMb3Ys annapat annpoOKCUMUPOBAHHbIX
YACTOTHbIX XapaKTEPUCTVK 1 3Has NapameTpbl KonebaTenbHOro 3eeHa (Tabn. 1),
KOTOPOE SIBNSETCS HEM3MEHSIEMOI YacTbiO CUCTEMbI, NOA06PATL NapameTpbl
COrnacHo-napannenbHoro KOPPEKTUPYHOLLLEro YCTPOIACTBA. B KauecTBe Takoro

YCTPONCTBa HEOOXO0AMMO BbIOPaTh peasibHoe AndhepeHunpytoLlee (P) 38eHO
(Di= 0).

Tabnmua 1

Ne BapuaHTa K2 T3 g
1 0,5 1 1
2 1 2 1
3 2 5 1
4 4 10 1
5 8 20 1

Mpu nog6ope NapaMeTPoB KOPPEKTMPYIOLLIEr0 YCTPOACTBA
PYKOBOACTBOBATLCA CNEAYIOLLMMMI NPaBUIaMu:;
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-06ecneymnThb 3anac yCTon4MBOCTM CUCTEMbI MO hase B npegenax 40...60
rpafycos;

- 06ecneynTb MWHUMa/IbHOE BpPeMSA PeryimpoBaHUs Mpu  0TpaboTke
CTYMEHYaToro 3aatoLLero BO34encTems.

B nabopaTopHoi1 paboTe NCNOb3YHTCA CReayowme Mooy u:

- MOAY/b NUTaHUA CTeH/a,;

- MOAy/Nb «TUNOBbIE MHAMUNYECKNE 3BEHLA»

- MoAy/Nb «DPYHKUMNOHANbHBIN FreHepaTop».

Mepef Hayasiom paboTbl NP BbIK/IKOYEHHOM aBTOMaTUYECKOM BblKHOYaTe e
QF1 mogyns nuTaHna CTeH4a He06X04MMO YCTaHOBUTL 3/IEMEHTbI YpaB/ieHUs B
NCXOLHOE MOJIoXeHNe:

- YCTaHOBUTb MOTEHUMOMETP «AMNAUTYAa» MOAYNS «PDPYHKLUMOHaIbHBIN
reHepaTop» B KpariHee NoJioXKeHMe NPoTNB YaCoBOW CTPENKM;

- yCTaHOBWUTbL noTteHumMomeTp RP1 mogyna «TwnoBble AWHAMUYECKME
3BEHbSA» B KpailHee MoJIoOXKeEHNe MPOTUB YaCOBOWN CTPesnkK, nepekntoyaTens SAL - B
CpefHee NonoXeHwe.

Mocne yCTaHOBKM Haya/lbHbIX MOMOXEHWUIA Nepek/oyarteneil HeobxoAMMO
cobpatb CXemy C CornacHo-napasnenbHbIM CoeIMHEHNEM 3BEHLEB MOLYNA
«TUMOBblE AUHAMNYECKME 3BEHBS», MCNO/b3YS 3IEMEHT «CymMmmaTop». NapameTpsbl
3BeHbEeB BbICTaBUTbL B COOTBETCTBMU CO CBOMM BapuaHTOM U pesynbTaTamu
npeaBapuTebHbIX PacYeTOoB.

3 T

Y T'p ZZT |
3 1T LGP 1
¢ 10D
fip =1,

PucyHok 1. Cxema ¢ cornacHo-napanienbHbiM CoegUHEHEM 3BEHLEB
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[NA CHATUA CTaTUYECKON XapaKTePUCTMKM CUCTEMbI Ha ee BXO[, NMoAaeTcs
MOCTOAHHbLIWA CUMHa YNpaBieHNs, NPY 3TOM (PUKCUPYIOTCA 3HAYEHNS CUTHaNa Ha
BbIX0Z€e cucTeMbl. ONbIT MPOBOANTCA B C/IeAYHOLLEN NOCNeL0BaTEIbHOCTU:

- [Ons nofjayM curHana 3afaHus HeobXoAMMO COeAUHUTbL Kinemmy X1
Moayna «Tunosble AMHAMUYECKME 3BEHbS» C BXOAOM COOpPaHHOM 3aMKHYTOM
CUCTEMBI - KNIeMMOW X8 3BeHa BTOPOro NMOpaaKa;

- Knemmbl X1, X8, X7, X5c0eiMHNTb C NHOOLIMKN 13 aHa/IOroBbIX BX0A0B All
...Al8.06beanHNTL 00LLYH0 TOUKY BBOJA aHa/IOr0OBbIX CUTHAMIOB M OOLLYH0 TOUKY
Moaynsa « TUnoBsble AMHAMUYECKNE 3BEHBA;

- MoAaTb CMrHa/I Ha CUCTEMY C MOMOLLbIO Tymbiepa SAL, npeasapuTenbHO
BbICTaBMB €ro amnautygy noteHuuomeTpoMm RP1. lNepexofHylo XapakTepucTuky
cucTembl 3aukcnposaTs ¢ nomoulsto MO DeltaProfi(cm. npunoxeHue). B kayectse
CUrHana 3agaHus BO3MOXXHO WCMOMb30BaHWe OAHO- M [ABYXMNONAPHOro MeaHzpa C
BbIX0Za MOAY S « DYHKLUMOHANbHBIA reHepaTop».

Y6eanTbCs, UTO Ka4eCTBEHHbIV BUA rpadimka NepexoqHoro npotecca He
3aBUCUT OT BE/IMYMHbLI NOAABAEMOr0 CTYNEeHYaToro CUrHana, 3afasas pasHble
3HayYeHns 3TOro curHana noTeHuMomeTpom RP1 n ukcupys rpagmk nepexosHoro
npotiecca.

[MoCTpOnTbL CTATUYECKYHO XapaKTEPUCTUKY CUCTEeMbI, NoAaBas pasHble
Be/IMYNHbI CUTHANA Ha ee BXOA U (PUKCUPYA BbIXOAHbIE 3HAYEHNSA MOC/e 3aBepLUeHNs
NnepexoAHoro npouecca. PeaynbTaTbl 3aHECTU B Tabn. 2.

Tabnmua 2

U., B

U1, B

U, B

Ugbix, b

[N CHATUA AMHAMUYECKMX XapaKTEPUCTUK CUCTEMbI HEO6XOAMMO
MCMNO/b30BaTh B KAYECTBE NCTOYHMKA CUTHaNA 3a4aHNS BbIX04 MOAYNA
«PYHKUMOHa/bHLIV reHepatop». [ns aToro:

- OTKNHUUTb NOTEHUMOMETP curHana 3agaHua RP1 moayna «Tunosble
AVNHaMUYecKne 3BeHbs» OT UCCNefyeMoit cucTembl (Knemmbl X1, X8);

- COeIHMTb 06LLME TOUKN MOAynel «TUMOBble AUHAMUYECKME 3BEHBS» U
«PYHKLUMOHA/bHbINA reHepaTop;

- CUrHa/l C BbIXO4a (MYHKLMOHA/ILHOTO TreHepaTopa MofgaTb Ha BXOA,
nccnefyeMoi cuctembl (knemma X8);

- BbICTaBUTb CUHYCOMAAbHYIO (POPMY BbIXOLHOIO CUrHasa reHeparopa C
amnINTyAHbIM 3Ha4YeHNeM B palioHe 5 B;

- M3MeHAA 4acToTy CUrHana, (UKCMpoBaTb amniuTygHOe 3HayeHue
BbIXOLHOIO0 CUrHana 1 pasHoOCTb (Pa3 Mexay CUrHaiamy ¢ nomoLls NPoOrpaMMHOro
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obecneyeHns, YCTaHOBMIEHHOIO Ha KOMMbHOTEPE (CM. MPUNOXKEHNE), UK C MOMOLLLHO
ocumnnorpadga. Pe3ynbTaTbl 3aHecTH B Tabn. 3.

Tabnuua 3
A..B
fBX’ rL||
A, B
A@:,Ip
As, B
A@2, TP
ABbIXl B
AQ, Tp

[Mpn nogrotoske oT4eTa NO paboTe 06paboTaTb 3IKCMEPUMMEHTA/IbHbIE AaHHbIE,
IKCMNepUMeHTa/IbHbIE M pacyeTHble XapaKTePUCTUKN MOCTPOUTb Ha OLHOM rpaguke.
Takke He06X0AMMO MPUBECTU OMbITHbIE OCLMINOrPaMMbl NEPEXOLHbLIX NPOLIECCOB Ha
BbIXOAe KaXJOro 3BeHa WCCNefyemMoin CUCTeMbl A8 Tpex 3HayYeHWi 4YacToTbl.
OcuwmnnorpammMbl 06paboTatb. OUEHUTb MOrPeLLIHOCTA U CAeNaTh BbIBOAbI MO paboTe.

KOHTPO/LHbIE BOMPOCHI

1. B Kakux cny4dasx WCnonb3yeTcs CorjacHo-napainesibHas Koppekums
CUCTEMbI aBTOMaTUYECKOrO ynpasieHnsa?
2. Hapucynte ©M  MOACHWTE  4aCTOTHble  XapaKTepUCTUKW  peasibHO-

AndepeHUMPYHOLLEro 3BeHa.
3. MpuBeanTe NpUMepbl 06LEKTOB, CBOMCTBA KOTOPbIX OMMCLIBAKOTCA

peasibHOAN(NEPEHLMPYIOLLIMM3BEHOM.

CnnCoK peKoMeHayeMol NTepaTypbl.

1. AnekcaHgpoBsckasi A.H. ABToMaTuKa: Y4eOHUK ANs CTYA. YYpeXxaeHui
cpes. npod. obpasoBaHus.- 3-e n3g., ctep — M.: «130aTeNbCKUI LEHTP
«AKagemuns», 2014, - 256c¢.

2. LWvwmapés B.KO. ABTOMaTU3aLMA TEXHOIOMMYECKNX MPOLLECCOB:
YYEOHUK AN CTY/. yupexaeHui cpel. npod. obpasoBaHus.- 8-e n3g., cTep
— M.: «3naTenbCKuin LEHTP «AKagemus», 2014, - 352c.
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JTabopaTopHas paboTta Ne6

NccnepgoBaHue cTaTUYeCKNX pexXxnmos mogenn cuctems! LLUATM-ANT

Llenn n 3agaun ypoka: MIayyeHue 1 aHain3 CTaTUYECKNX XapaKTepucTunk
mogenun cuctemsl LLIT-AMT.
Tun ypoka — NpaKkTUYecKoe 3aHATHe.
MeToabl 06yYeHUs — penpoaYKTUBHBIA 1 NPOGIEMHBIA.
ObecrieyeHwme 3aHATUA - BbIYMCNNTE/bHbIE CPEACTBA.

X0 OKa

1. O3HaKOMUTLCA C OMMcaHWeM 1abopaToOpPHOWN YCTaHOBKN U N1a60paTopHOiA
paboThbl.

2. 3yunTb MHEMOCXeMY U Ha3HayeHue 3/IEMEHTOB YNpaB/eHnsa CTeHa.

3. CHATb cTatu4yeckre XapakTepucTUKWA MNPV 33faHHOM TOKe CTaTU4ecKoMu
Harpysku lcu BapbypyemMom curHane ynpasneHus U, (perynmpoBoyHyto, ToKa AKops,
HanpsyXeHUa Ha AKOope ABurartens).

4. CHATb CTaTUYeCKMe XapaKTEPUCTUKIM NPW 334aHHOM CUTHae ynpasieHns
UM BapbypyeMoM TOKE CTaTUHEeCKON HarpysKku 1.(MexaHnyeckyto,
3/IEKTPOMEXAHNYECKYHO, BHELLHIOH).

5. ocTponTb pacyeTHble XapakKTePUCTUKU NO NyHKTamM 3 U 4 No AaHHbIM
CBOEro BapuaHTa.

6. MocTpOMTb ONbITHbIE 3aBUCUMOCTU, ODOPMUTL OTYET MO N1abopaTopPHON
pabore.

OnucaHne paboThl

B nabopaTopHoi1 paboTe NCNONb3YIOTCA CReayowme Mooy u:

- MOAY/b NUTaHUA CTEHA3,

- moaynb «Mogens cuctemsl LUAM-AMT»

Mepef Havasiom paboThbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BblKOYaTese
QF1 moayna nuTaHMs cTeH4a He06X0AMMO YCTaHOBUTL NOTeHUMomeTp RP1 mogyns
«Mogenb cuctembl LLIM-AMT» B KpaiiHee NOMNOXeHWE NPOTMUB YacOBOW CTPENKN,
nepekntoyartens SAL - B cpefiHee NOMTOXKEHMeE.

[Mocne yCTaHOBKM HayasibHbIX MOMOXEHWI NepektoYvaTesiein Heobxoanmo
BbICTaBWTb 3HAYeHNA KOSNMULIMEHTOB YCUNEHNA U NOCTOSAHHbLIX BPEMEHM B
COOTBETCTBUM C Tab/. 1. B ckobKax TabnumLbl ykasaH HOMEP MoIOXKeHUsA Tymbnepa,
PErynnpyroLLero ykasaHHbl napameTp. Bo BTopom cTon6Le Tabnnubl yKasaHbl
HOMepa MosoXeHWn NoTeHUMomeTpoB RP1 1 RP2, 3afatowmnx BefIMUNHbI CUTHaI0B
Uy IccooTBETCTBEHHO.
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Tabnnua 1

Ne BapuaHTa |Ic (U,) r,mMC Tn,mc Ks Ta,MmC Tp,MC
1 0(4) 0,125(1) 10,5(1) 0,8 (1) 0,25 (1) 9(1)

2 1(3) 0.25 (2) 1(2) 1.6 (2) 0.5 (2) 18 (2)
3 2 (2) 0,5(3) 2 (3) 3.2 (3) 1(3) 37 (3)
4 3(1) 1(4) 4 (4) 6.4 (4) 2 (4) 75 (4)
5 4 (0) 2 (5) 8 (5) 12,8 (5) 4 (5) 150 (5)

[na nofayun curHana ynpaeieHnsa CoeauHNTL Knemmbl X1n X2Moayns
«Mogenb cuctembl LLAM-AMT», a 4na nogayy BoO3MyLLAIOLLErO BO3AENCTBUA
COEAMHNTL KneMmbl X7 1 X8.

BbiBecTn curHansl ¢ Knemm X1, X3, X5, X7, X11 B nnaty BBoJa aHa/I0roBbIX
curHanos (knemmbl All ...Al8),He 3a6bIB 06beANHNUTL 06LLME TOUKW N1aTbl BBOAA U
moayns «Mogenb cuctembl LUNM-AMT». 3aMKHYTb 06paTHY0 ¢Ba3b no 34C,
coeanHMB Knemmbl X6 n X10.

YCTaHOBUTb TOK CTaTUYeCKOW Harpy3kun B COOTBETCTBUM C BapyaHTOM U,
N3MEHAA CUTHa 3afaHna MOTEHLMOMETPOM, @ NMONAPHOCTL Tymbnepom SAL,
3arno/IHUTbL Tabs. 2.

Tabnuua 2

Uy,B

E.B

l.B

n,B

MpuHsB 3a 6a30B0e 3HaYeHNe HanpshkeHe 10B, HallTU OTHOCUTENbHBbIE
3HayeHus BeNIMUYNH B Tabn. 1. PaccumTtaTb OTHOCUTE/IbHOE 3HAYEHME TOKA Harpys3ku
Ic.lMocTponTb XapakTepuCTUKK HanpsXkeHns Ha akope asuratens En = f (Uy),Toka
akops 1q = f (Uy),perynuposoynyto n = f (Uy).

YCTaHOBWUTbL CUTHas 3afaHnsA B COOTBETCTBMM C BaPUAHTOM U, U3MEHSASA TOK
CTaTMYeCKON Harpy3Ku NOTEHLMOMETPOM, a MONAPHOCTL TyMmb1epoM SAG,
3anonHUTL Tabn. 3.
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Tabnuua 3

Ic.B

En B

9. B

n,B

MpuHsB 3a 6a30B0e 3HaYeHNe HanpshkeHre 10B, HallTU OTHOCUTENbHBbIE
3HayeHus BeNIMUYNH B Tabn. 3. PaccumTtaTb OTHOCUTE/IbHOE 3HAYEHNE CUTHANA
3afiaHma U,.MocTpounTtb XapakTepucTuKn: MexaHnyeckyto n = f
(Ic),anekTpomexaHmyeckyto n = f (Ic),BHewwHow Eq = f (I¢).

[Mpn NoAroToBke oTyeTa no paborte 06paboTaTh IKCNEPUMEHTa/IbHbIE
[laHHbIe, 3KCNepMEHTASIbHbIE N PaCYETHbIE XapaKTEPUCTUKN MOCTPOUTL Ha O4HOM
rpagvke. OUeHNTb MNOrpeLLHOCTU U CAenaTb BbIBOAbI MO paboTe.

KOHTpO/LHbIE BOMPOCI

1. N306pa3nTe MeXaHWYECKYH XapaKTepUCTUKY ABuraTenss MoCTOSIHHOIO
TOKa W MOSICHUTE ee BUA.

2. N306pa3nTe BHELLHIOK XapaKTepUCTMKY ABWraTens MoCTOSIHHOrO TOKa M
MOsSICHNTE ee BUA.

3. 1306pasunTe perynmpoBOYHYH XapakTepUCTUKY ABUraTens NoCTOSHHOIO
TOKa U MOSICHNTE ee BU,

CnMCOK peKoMeHAYeMO nnTepaTypbl.

1. AnekcaHgpoBckasd A.H. ABTOMaTUKa: yY4eOHUK ANS CTY/. YUPeXLeHNiA
cpea. npod. obpasoBaHus.- 3-e n3g., cTep — M.: «/3aaTenbCKuii LeHTp
«AKagemus», 2014, - 256c.

2. lWnwmapés B.KO. ABTOMaTM3aLmMa TEXHONOTMYECKNX NPOLLECCOB:
YUYEOHUK ANs CTyA. yupexxaeHuid cped. npod. obpasoBaHus.- 8-e u3g., cTep
— M.: «/3paTenbcKunin LUeHTp «Akagemus», 2014, - 352c.
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JTabopaTtopHas paboTta No7

Tema: ViccnepgoBaHue CTaTUYECKUX PEXUMOB cucTeMbl LLUATT-AMNT

Llenv v 3agaun ypoka: 3yyeHne n aHain3 CTaTUYeCcKnX XapakTepucTmnk
cuctembl LLUWTM-ANT.

Tun ypoKa — NpaKTUYeckoe 3aHsTHe.
MeTofbl 06y4eHMs — PenpPOAYKTMBHbIA 1 NPOBIEMHBIA.
ObecneyeHe 3aHATUS - BbIYNC/IUTENbHbIE CPEACTBA.

X0J ypoka

1. O3HaKOMUTLCS C onucaHMeM /1labopaToOpHO YCTaHOBKU M NlabopaToOpHOM
paboTbl.

2. V13yunTb MHEMOCXEMY 1 Ha3HaYeHWe 3/1eMeHTOB YMnpaB/ieHns CTeH a.

3. CHATb CTaTUYeCKMe XapaKTepUCTUKM MNpU  33[aHHOM  Harpy304yHOM
CONPOTMBNEHUN RyM BapbMpPYeMOM CUrHasie yrpaeneHus Wypp (PErysIMpoBOYHYHO,
TOKa SIKOPS, HaMNpPsHKeHNA Ha AKOpe ABurartens) Ans pasHbiX HeCyLLMX vacToT fu asyx
TUNOB ynpas/eHns (CUMMETPUYHOE Y HECUMMETPUYHOE) B COOTBETCTBUMN CO CBOUM
BapmaHToM. CpaBHUTb C XapaKTepucTukamm paboThbl 6.

4. CHATb CTaTUYeCKne XapaKTepuCTUKM Npu 3aaHHOM CUMHase ynpas/ieHuns
Wymp W BapbMpPyeMOM  Harpy3o4yHOM  COMPOTMBAEHUM  Ry(MexaHWYecKylo,
3/1IEKTPOMEXaHNYECKYHO, BHELLHIOH). CpaBHUTb C XapaKTepucTukamu paboTsl 6.

5. T1oCcTPOUTb OMbITHbIE 3aBUCMMOCTM, ODOPMUTL OTYET MO /1abopaToOPHOM
pabore.

OnucaHne paboThl

B nabopaTopHoi1 paboTe NCNONL3YIOTCA Cneayowme Moay u:

- MOAY/b NUTaHUA CTeHA3,;

- Moaynb «Cuctema LUMM-OMT»;

- MOAY/b «TUMNOBbIE AMHAMUNYECKNE 3BEHLAY;

- Moaynb «Mogenb cuctemsl LUAT-AMT».

Mepef Hayasiom paboTbl MPU BbIKHOYEHHOM aBTOMATUYECKOM BblKOYaTese
QF1 moayns nuTaHna CTeH4a He06X04MMO YCTaHOBUTL 3/IEMEHTbI YrpaB/ieHNs
CTeHZIOM B UCXOLHOe MOM0XeHNe:

- NepeBecT KNaBWULLHbIA BblKIoYaTens =24B moayns «Cuctema LUIM-
LOMT» B BbIKNKOYEHHOE COCTOAHUE;

- ycTaHoBUTb Tymb6nep SA2 «PaspelleHne», SAS «PaspelueHne» Moayns
«Cuncrema LLUINTT-AMT>» B BbIKNHOYEHHOE COCTOAHWE,

- ycTaHoBuUTb noteHumomeTp RP1 mogyna «Mogens cuctemsl LLIM-AMNT»
B KpaliHee MoJIoXKeHWe NPOTMB YacoBOW CTPesKK, a nepekntodaresis SAL - B cpefHee
MOMOXeHwe.
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Mocne yCTaHOBKM HaYa/lbHOr0 COCTOSHUA 3/1EMEHTOB YNPaB/IeHNSA BbICTaBUTb
napameTpbl cuctembl LLUWM-AMNT B cooTBeTCTBUM C BapnaHToM (Tabs. 1).

Tabnuua 1
Ne Bug ynpasn. MaxoBuk|  fk,kIL L,mMH RH Uy,B
BapriaHTa (NonoxSA3)|(nonox. (nonox.

SA1) RP1)
1 CuMMeTpuy. Hert 1(1) 5(1) (1) 4
o Hecummerpuu. | Manbiu| 2 (2) 10 (2) (2) 5
3 CummeTrpuy. CpenqHu 4 (3) 20 (3) (3) 7
4 Hecummerpuu. | boapmi | 1 (1) 5(1) 1) 9
5 CummeTtpuy. Het 2 (2) 10 (2) (5) 10

CoeguHnTb Knemmy X1moayns «Cuctema LUAM-OMNT» ¢ knemmor X1 moayns
«Mogenb cuctemsl LUAM-AMT». BBecTn curHanbl ¢ Knemm X1, X3, X6, X98 nnaty
BBO/a aHa/1I0roBbIX curHanos (knemmbl All...Al8),He 3a6biB 06beANHNTL 0OLLME TOUKK
nnatbl BBOAa N AaT4ymkoB mopyna «Cuctema LUNM-AMT».

[N CHATUA PerynnpoBOYHOI XapaKTePUCTUKMA HEOOX0AMMO:

- nojaTb  HanpsXKeHue  NUTaHWS  BK/IKOYEHMEM  aBTOMATWYECKOro
BbikNtoyaTena QF1 moaynsa nuTaHuA CTEHAR,

- nopaThb Hanps>KeHns NUTaHNA Ha LUMPOTHO-UMIMY/IbCHBIA
npeobpa3oBaTesib  BK/IKOYEHMEM  KNABULLUHOIO nepeknwovarens =24B  mopayns
«Cuctema LUAT-AMNT»;

- YCTaHOBMWTb BENIMYMHY RyB COOTBETCTBMM C BapuaHToM (Tabs. 1);

- BblOpaTb NOMSPHOCTL CUIHAIA YrpaB/eHUa C MOMOLLbIO nepekntoyaTens SAL
moayna «Mogenb cuctembl  LLUAM-AMT» M M3MeHAA CUrHaa  3a4aHus
NMOTEHUMOMETPOM RP1, CHATb XapaKTepuUCTUKY, 3aHOCS pe3ynbTaTthbl B Tabn. 2.

Tabnuua 2

Uy,B
En,B
19, B
n, B

[MepeBecTn 3HAYEHUS HAMPSHXKEHNIA HA BbIXOAE AAaTYMKOB B Tab/1. 2 B abCONOTHbIE
3HaYeHUs N3MepsaeMbIX KOOPAMHAT, UCMO/b3YA KOIPMULMEHTLI YCUIEHUS AaTYNKOB
HanpshkeHuns (OH), Toka (4T) u ckopocTtn (n) B Tabn. 3
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Tabnuua 3
KoagpumumeHT Ka, B/B Kar, A/IB Ky, (06/M1H)/B
3HayeHune 2,4 0,4 300

HaliT oTHOCUTENbHbIE 3HAYEHWS MOJTy4EHHbIX BE/TMYNH, BOCIMO/1b30BaBLLUNCb
HOMWUHaJIbHbIMWU AaHHbIMW ABUraTend B Tabn. 4.

Tabnvua 4
MapameTp ABUrartens 3Ha4eHmne
Hanps)xeHune Ha aKkope, U, 24 B
HoMWHanbHbIN SIKOPHbIN TOK, 14 19A
HomnHanbHas CKOPOCTb, Myon 2850 06/MWH
HomnHanbHbIA MOMEHT, My 0,08 Hwm
AKTVBHOE COMPOTUB/IEHNE AKOPHOW 3,50m
MOMEHT MHepLmMKn apurartens, J 8,1-10 ® Krm*

[MocTpouTb XapaKTepuCTUKK Hanpsi>keHns Ha akope asuratens Eq = f (Uy), Toka akops
1q=1(Uy), n=f (Uy). CpaBHUTb C XapaKTepnucTUKamu, nonyyeHHbIMu B paboTe 6.
[NA CHATUA MeXaHNYECKON XapaKTepPUCTUKN CUCTEMbI HEOOXOAMMO:
- YCTAHOBUTb CUTHa/ 3aflaHnA COrNacHO BapUaHTy;
- N1aBHO N3MeHSA CONPOTUB/IEHME HarpysKn noteHumuomeTpom RP1 moayns
«Cuctema LLUAM-AMNT», CHATL MEXaHNYECKYHO XapaKTePUCTUKY, 3aHOCA pe3y/bTaThbl
N3MepeHnia B Tabn. 5

Tabnuua 5
Hy B

|

m

n

B
FhB
B

S5 -

Bocnonb30BaBLLIMCG AaHHbIMU Tab/. 3 U 4, HANTU OTHOCUTE/bHbIE 3HAYEHWNS BE/IMUVH B
Tabn. 5. PaccunTatbh OTHOCUTENIbHOE 3HaYeHMe curHana 3afaHus Uy. MocTpontsb
XapaKTePUCTUKN: MexaHn4deckyto n = f (M), anekTpomexaHmyeckyto n = f(19),
BHeLwWHW En = f (15). CpaBHUTBL C XapakKTepUCTUKamK, Nosy4yeHHbIMN B paboTe 6.
Mpn NnoaroToBke oTyeTa rno pabote 06paboTaTb IKCNEPUMEHTa/IbHbIE
AaHHble. OLeHNTL MOrPeLHOCTM U CAeNaTh BbiBOALI N0 paboTe.
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KOHTpO/bHble BONPOCHI 1 3aaHNS

1. Yem oOT/IMYaeTCA CUMMETPUYHOE YMpas/ieHWe LUMPOTHO-UMMNY/IbCHLIM
npeobpasosaresieM OT HECUMMETPUYHOTO YrpaBieHus?

2. Kak B/MAeT Max0BWUK Ha Bally [ABuratens Ha ero CcraTuyeckue
XapaKTepPUCTUKN?

3. TosAcHNTe, Kak M3MeHseTCa Harpyska Ha Basly ABuratens npu U3mMeHeHUu
CKOPOCTY U MOCTOAHHOM Be/IMYMHE HArpy304HOro CONPOTUB/IEHNS.

4. OUeHUTb BAVUAHWE WHAYKTMBHOCTM B AKOPHOW UENW Ha BENNYUHY
nynbCcauuini Toka sAKops. Mcnonb3ys napameTpbl CBOEro BapuaHTa, paccumTtainTe
amnanMTyay nynbcaumili Toka B NpoLeHTax 0T HOMUHA/IbHOTO 3HAYEHWS.

CnMCOK peKoMeHAyeMOi NMTepaTypbi.

1. AnekcaHgposckad A.H. ABToMaTtuka: y4ebHUK A4 CTya,.
yupexxaeHuin cpef. npod. obpasoBaHms.- 3-e u3g., ctep — M.
«30aTenbCKmin LEHTP «AKagemus», 2014, - 256c¢.

2. LLnwmapés B.HO. ABTOMaTtM3auns TeXHOM0rMyeckmx npoL,eccos:
YUEOHUK AN CTy/. yupexaeHun cpef. npod. obpasoBaHus.- 8-e n3f., CTep
— M.: «3aaTenbckuii UeHTP «AkKagaemus», 2014, - 352c.
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JTabopaTtopHas paboTta Ne8
Tema: VccnegoBaHue AMHAMUYECKUX PEXUMOB Mogenu cuctems! LLUATT-AMNT

Llenn v 3afa4m ypoka: HayumTtbes onpeaenste napameTpbl 3BEHLEB MOAENN
CUCTEMbI MO YaCTOTHbLIM XapaKTepPUCTUKAM

Tun ypoka — NpakTU4ecKoe 3aHATHE.

MeToAbl 06yUeHUs — PenpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNC/IUTE/IbHbIE CPEACTBA.

X0 OKa

1. O3HaKOMUTLCA C OnucaHMem 1abopaToOpHOW YCTaHOBKM W /labopaTopHOM
paboThbl.

2. V13yunTb MHEMOCXeMY 1 Ha3HayeHWe 3/1eMeHTOB YNnpaB/eHns CTeH a.

3. MNpn nogrotoBke K paboTe paccumTaTb YaCTOTHbIE XapaKTEPUCTMKM MO
KaHanam «CUrHan yrnpaBneHusl - CKOPOCTb», «CUrHa YrpaBneHns - TOK SKops» Ans
Pa3sOMKHYTON M 3aMKHYTO obpaTHoi cBA3n no SAC, «CurHan ynpasneHus -
Hanps)keHne Ha akope». lNMapameTpbl B3ATb M3 Tabn. 9 B COOTBETCTBUM CO CBOUM
BapMaHTOM.

4. B nabopatopun CHATb 9KCNEPUMEHTa/IbHbIE XapaKTePUCTUKN MO
NyHKTY 3. 10 HUM OnpefennTb NOCTOSHHbIE BPEMeHN T, Tp, Tq, TAN KOIPPULUNEHT
Ks.

5. TocTpouTb OMbITHbIE N pPacyeTHble 3aBUCUMOCTW, OPOPMUTL OTYET MO

nabopartopHoi1 paborTe.

OnucaHne paboThl

B nabopaTopHOI paboTe MCNO/b3YHTCS CeayoLLe MOAY/IN:

- MOAY/b NUTaHUA CTEHAR,;

- moaynb «Mogens cuctemsl LLUAM-AMNT»;

- MOAY/b «TUMNOBbIe AUHAMUYECKME 3BEHLAY;

- MoAyNb «PYHKLMOHA/BbHBIN FreHepaTop».

Mepen HayasloM PaboTbl MPU BbIK/IKOYEHHOM aBTOMATUYECKOM BbIK/HOYaTene
QF1 moayna nuTaHms cTeH4a He06X0AUMO:

- yCTaHOBWUTL noTteHunomeTp RP1 mopyna «Mogenb cuctemol LLUIWTT-A0T»
B KpaviHee MoJIoXKeHWe NPOTMB YacoBOMW CTPENKK, nepekntoyatens SAL - B cpeaHee
MOMOXEHUe;

- YCTaHOBWTb MOTEHLUMOMETP «AMMNANTYAa» MOAYNA «PYHKLUMOHAbHBIN
reHepaTop» B KpariHee NnosioXKeHne NpoT1B YaCcoBOW CTPENKM;

[Mocne yCTaHOBKM HaYvasibHbIX MOMOXEHWI NepektoYvaTesiein Heobxoanmo
YCTaHOBWUTL NapameTpbl mogenu cuctemsl LUAM-AMT B COOTBETCTBUN CO CBOUM
BapuaHToMm (cMm. Tabn. 1).
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Tabnunua 1

N9 Ic (Uy) r,MC Tn,MC Kda Ta,MC Ta,MC

1 0(4) 0,125 (1)| 0,5 (1) 08 (1) 0,25(1) | 9(1)

2 1(3) 0,25(2) | 1(2) 1,6 (2) 0,5 (2) 18 (2)
3 2 (2) 0,5 (3) 2 (3) 3,2(3) 1(3) 37(3)
4 3(1) 1(4) 4 (4) 6,4 (4) 2 (4) 75 (4)
5 4 (0) 2 (5) 8 (5) 12,8 (5) | 4(5) 150 (5)

CoeguHNTL Knemmy X2moayna «Mogesnb cuctemol LUTM-AMT» CBbIXOAHOM
KNeMMOW (DYHKLMOHa/TbHOTO reHeparopa,  npeaBapuTeNbHO YCTaHOBMB
CUHYCOMAanbHY Popmy HanpskeHus ¢ amnanTtygon 10B. CoeguHUTL KNnemMmbl X7
1 X8,c nomowp Tymbnepa SA6 1 noteHumomeTpa PR2 yctaHoBUTH 0B Ha Kniemme
X8.BBecTu curHanbl ¢ Knemm X1, X3, X5, X118 nnaty BBoja aHa/I0roBbIX CUTHa/I0B
(knemmbl AlL...Al8),He 3abbIB 06beMHUTL 06LLIME TOUKM MNaTbl BBOAA U MOAYNS
«Mogenb cuctemsl LLUAM-AMT».

CHATME YaCTOTHbIX XapaKTePUCTUK NPON3BOAUTCSA B CNefyHoLLEM MOPALKeE:

- YCTaHOBUTb CUHYCOUAAbHYIO hopmy BbIXOAHOI0 CUrHana
(hYHKLMOHaNbHOM0 reHepaTtopa ¢ MOMOLLbIO nepekntovatens «dopmay;

- NOTEHUMOMETPOM «AMMANTYAa» MOAYNS «PYHKUMOHabHbINA reHepaTop»
YCTaHOBUTb aMMNIUTYAY ero BbIXOLHOIO CUrHasia Ha ypoBHe 5B;

- M3MeHAA 4acTOTy BXOLHOI0 CUrHasia C MNOMOLLbH MOTEHUMOMETpa
«Yactota» M rafieTHoro  nepekntoyarens  «MHOXuUTenb» B MOAyfe
«PYHKLMOHANbHbIA reHepaTop», CHATb 4YaCTOTHblE XapaKTepUCTUKK, (QUKCUpYS
pe3ynbTaTbl U3MEPeHUI B Tab/. 2.

HeobXxoAMMo CHATL CriefyroLLme XapaKTepUCTUKN:

- «CuUrHan ynpasneHus (Knemma X1) - HanpshkeHne Ha gkope (Knemma X3)»
(L1);

- «CUrHan ynpasneHuns (knemma X1)- ToK skopa (knemma X5)» and
3aMKHYTO cuctemsl (L2);

- «CUrHan ynpasneHus (knemma X1)- TOK skopa (knemma X5)» and
PasoOMKHYTO cucTembl (L2a);

«CUrHan ynpasneHuns (knemma X1)- ckopoctb (knemma X11)» (L3).
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Tabnuua 2

LBx |A1, B
fi, [y
L1 |A2,B
AQ2, Tp
L2 |A3, B
AQ3, TP
L2a |A;, B
A@3a, rp
L3 |A4,B
Ag4, rp

[MOCTPOUTL YKa3aHHbIe YaCTOTHbIE XapaKTepUCTUKN. PacyeTHbIM NyTeMm Mo
3KCNepUMeHTa/IbHbIM LaHHbIM MOYy4YUTb YACTOTHbIE XapPaKTEPUCTUKM 3BEHLEB
CUCTEMBI:

- YaCTOTHas XapakTepucTuKa npeobpasoBaTesis NOBTOPSAET XapaKTePUCTUKY
L1,

- YaCTOTHas XapaKTepUCTMKA 3BEHa «SIKOPHas LIeMb» PacCYMTbIBAETCA MO
BblpaXXeHuto: Lay = L2a-L1;

- YaCTOTHas XapakTepucTuKa 3BeHa «ABUraTefib» PacCYUTbIBAETCA O
BblpaxxeHuto: Ld= L3-L2.

[Mony4YeHHble XapaKTEPUCTUKM CPaBHUTL C aHA/TIOTUYHbIMY
XapaKTepuCTUKamy TUMOBbIX AUHAMUYECKMX 3BEHbEB M OMpPefe/IUTb MOCTOAHHbIE
BpemeHu (T, Tn, Tg, TA) 1 KO3 pUUneHT K1,

[Mpn NoAroToBKe OTYeTa No paboTte 06paboTaTb IKCNEPUMEHTa/IbHbIE
[aHHbIe, 3KCNepUMEHTa/IbHbIE U pacyeTHble XapaKTePUCTUKN MOCTPOUTL Ha O4HOM
rpacvke. OUeHNTb MOrPeLLIHOCTU U CAenaThb BbiBOAbI MO paboTe.

KOHTpO/LHbIE BOMPOCHI

1. [aiite onpegeneHne MexaHM4ecKom NoCTOSHHOW BPEMEHM;

2. [aiTte onpegeneHne aneKTpomMarH1UTHOW NOCTOSAHHON BPEMEHN;

3. [HainTe onpegeneHne KpaTHOCTM TOKa KOPOTKOrO 3aMblkaHus. OT 4ero oHa
3aBUCUT?

38



CnnCoK peKoMeHayeMol NTepaTypbl.

3. AnekcaHgpoBckas A.H. ABToMaTuKa: Y4eOHUK ANs CTyA. YUPeXaeHunit
cpes. npod. obpasoBaHus.- 3-e n3g., ctep — M.: «130aTeNbCKUIA LEHTP
«AKagemuns», 2014, - 256c¢.

4. LLnwmapés B.KO. ABTOMaTM3aLMA TEXHOMOTMYECKUX
MPOLIECCOB: YYEOHUK AN CTYA,. YUpeXXaeHuin cpes. npod.
06pasoBaHus.- 8-e n3f., ctep — M.: «30aTeNbCKUn LLEHTP
«AKagemus», 2014, - 352c.
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NabopaTtopHasn pabota Ne9

Tema: VccnegoBaHue AMHAMUYECKUX pexxnumoB cuctembl LUATT-ANT

Llenn 1 3agayn ypoka: HayumTtbca onpefensTe napaMmeTpbl 38eHbEB CUCTEMbI M0
4aCTOTHbIM XapaKTepuCcTUKaMm

Twvn ypoka — npakT1yecKoe 3aHATHe.

MeToAbl 06yUeHUs — PenpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0/[ ypoka

1. O3HaKOMWUTLCA C ONUCaHMEM 1aboPaTOPHOM YCTAHOBKM 1 N1abopaTOpPHOM
paboThbl.

2. W3yunTb MHEMOCXeMY 1 Ha3HayeHue 3/IEMEHTOB YrpaB/ieHNs CTeHa.

3. B nabopaTtopuun CHATb 3KCMEPUMEHTa/IbHbIE YaCTOTHbIE XapaKTEPUCTUKM
M0 KaHaslaM «CUrHan ynpae/ieHNs - CKOPOCTb», «CUTHaN YNPaB/eHUs - TOK SKOPS»
npu 3aUKCUPOBAHHOM W HE3a(MKCMPOBAHHOM pOTOpPE [ABUratens, «CUrHai
yNpaB/ieHNs - HanpskeHWe Ha Akope». o HUM onpeaennTb NOCTOAHHbIE BPEeMeHU
T, Tn, Ta, T4 v KOahpuumeHT Kg. OnpegennTs MHLAYKTUBHOCTb AKOPHOW LIEenu bg,
MOMEHT MHepuMn J,HecyLuyro YacToTy fx.ConoctaBuTb CO 3HaYeHUAMU B Tabn. 12.
[MoNlyYyeHHble YacTOTHble XapaKTePUCTUKM  COMOCTaBUTb C  aHa/IOMUYHbIMY
3aBUCMMOCTSAMM paboThl 8.

4. T1oCTPOUTL OMbITHbIE 3aBUCUMOCTU, OPOPMUTL OTYET MO /1abopaTopPHOM
pabore.

OnucaHne paboThl

B nabopatopHoii paboTe NCNob3YyHTCA Creayowme Mooy u:
MOZY/b NUTaHNA CTEHE;
moaynb «Cuctema LLUAM-AMNT»;
MOZY/b « TUNOBble AMHAMUYECKNE 3BEHLA;
MOAY/b « PYHKUMOHA/IbHBIA reHepaTop».

Mepef Hayasiom paboThbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BblK/HOUaTe e
QF1 moayns nuTaHna CTeH4a He06X04MMO YCTAHOBUTL 3/IEMEHTbI YIpaB/ieHuNs
CTEHAO0M B UCXOAHOE MOJI0XKEHME:

- MepeBecTU K/aBWLUHbIA BbiKoYaTenb =24B mopyna «Cuctema LLINI-
AN T» B BbIKNHOYEHHOE COCTOAHNE;

- yCTaHoBUTbL TymMbniep SA2 «PaspelleHne», SAS5 «Pa3speLleHre» MOLY S
«Cuctema LLUNM-AMT» B BbIKNHOYEHHOE COCTOSIHUE;

- YCTaHOBWUTb MOTEHUMOMETP «AMNINTYAa» MOAYNS «PYHKLUNOHASbHbIN
reHepaTop» B KpaiiHee MosioXKeHne nNpPoTUB YaCOBOIN CTPE/KM.
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Mocne ycTaHOBKM HaYa/IbHOr0 COCTOAHWA 3/1eMEeHTOB Yrpas/eHns
HeobX0AMMO YCTaHOBUTL NapameTpbl Mogenun cuctems! LUMM-AMT B
COOTBETCTBMM CO CBOMM BapuaHToOM (CM. Tabn. 1).

CoeauHnTb Knemmy Ximoayns «Cuctema LUM-OMNT» CBbIXOAHO KNeMMOW
(hYHKLMOHa/IbHOTO reHepartopa. Y CcTaHoBUTbL TyM6/iep SAS B Mo/oXKeHMe 3anpeTa
(HWXXHee nonoxeHwue). Beectn curHanbl ¢ Knemm Xl, X3, X6, X98 nnaty
BBO/JaaHan0roBbIX curHanos (Knemmbl All...Al8),He 3abbiB 06be4MHUTL 06LLME
TOYKW NaTbl BBOAA N AaTYMKOB MOAYNs «mofens cuctemsl LLUIWM-AMT».

Tabnmua 1
No

0 Bua ynpasn.  [MIaxoBViK [fk,kI™ LMH  |RH Uy,B

BapraHTa (HOHC?')KSACS) (MONOX.  |(MOMOX. /
SA1) RP1)

1 CuMMeTpuu. Het 1(1) 5() (1) 4
2 HecummeTtpmy. Manbliii 2 (2) 10 (2) (2) 5
3 CuMMeTpUN. CpefiHni 4 (3) 20 (3) (3) 7
4 HecummeTpny.  |BonbLLOW 1(1) 5(1) (4) 9
5 CnmmeTpuy. Het 2 (2) 10 (2) (5) 10

CHATMEe YaCTOTHbIX XapaKTepUCTUK NPON3BOAUTCA B CNefyHoLLEM MOPAKeE:

- MojaTb  HanpskKeHWe  3NEKTPONUTAHUSA Ha  CTEHA  BK/IKOUYEHMEM
aBToOMaTmnyeckoro Bbiknoyatensd QF1 moayns nuTaHUa CTeHAR,

- nojatb HanNpPsXXeHUs NUTaHWUA Ha CUIOBYHO YacCTb LLUMPOTHO-UMMY/ILCHOIO
npeobpasoBaTenid BKIHOYEHWEM KIaBMLIHOMO repektoyaTensd «=24B» mogyns
«Cuncrema LLUAM-AMT»;

- 334aTb amnanTyay BbIXOLHOMO CUrHasa (yHKUMOHa/IbHOrO reHeparopa
Ha ypoBHe 5B;

- MNaBHO W3MeHAs YacTOTy BXOJHOr0 CUrHaja C MOMOLLBH 3/1EMEHTOB
ynpaeneHuss «Yactota» B Moayne «PYHKUMOHA/bHbLIA TeHepaTop», CHATb
4aCTOTHbIE XapaKTEPUCTUKI, 3aHOCA Pe3y/bTaTbl U3MEPEHWIA B Ta6/1. 2.

HeobXxoAMMOo CHATL CriefyHoLLMe YaCTOTHbIE XapaKTepUCTUKN:

- «CUrHan ynpasneHus (knemma X1)- HanpskeHne Ha akope (krnemma X6)»
(L1);

- «CUrHan ynpaeneHus(knemma X1)- Tok fkops (kKnemma X3)» npu
He3aMKCMpPoBaHHOM pOTOope [ABuratens (aHanor 3amMkHyTol cBA3n no 3AC
paboTbl 7) (L2);

- «CUrHan ynpasneHusa(knemma X1)- Tok fAkops (kKnemma X3)» npu
3a(DMKCMPOBAHHOM poTOope fAsuratens (aHanor pasomkHyTou cBasu no JA4C
paboTol 7) (L2a);

«CUrHan ynpasneHuns (knemmaxl)- ckopoctb (kKnemmaXx9)» (L3)
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Tabnmua 2

Lex |A;, B
f11 r|-||
L1 |A;B
A(p21 rp
L2 |A; B
A(p3s rp
L2a |Az, B
A(p 3as rp
L3 |A;, B
AQa4, TP

[MocTponTb YKasaHHbIE YaCTOTHbIE XapaKTepUCTUKK. PacyeTHbIM NyTem Mo
3KCMEPUMEHTaIbHbIM AaHHbIM MONYUYNUTb YACTOTHbIE XapaKTePUCTUKN 3BEHLEB
CUCTEMbI MO aHasiormm ¢ paboToi 8.

KoathpmumeHTbl NpeobpasoBaHnsa aTumkos moayna «Cuctema LUIAT-
AOMNT» npuBefeHbl B Tab. 3, napameTpbl 3NEKTPOABUTaTeNsA NpMBeAeHbI B Tabn. 4.

Tabnmua 3

KoathmupmeHt K., B/B K., A/B K., (06/M1H)/B
3HayeHve 2,4 0,4 300
Tabnuua 4

MapameTp ABuratens 3HayeHune

Hanps)keHne Ha AKope, Ug 24 B

HoMMHabHbIN AKOPHbINA TOK, 14 19A

HomMuHanbHas CKOPOCTb, Myou 2850 06/MWH
HomuHanbHbI MOMEHT, My 0,08 Hwm

AKTMBHOE COMPOTMB/IEHNE SKOPHOW 3,5 Om

MOMEHT MHepLMKn apuratens, J 8,1-10° krm*

[Mony4yeHHble XapaKTepuCTUKN CpaBHUTb C aHa/I0rMYHbIMK
XapaKTepuCTMKamy TUMOBbLIX ANHAMUYECKUX 3BEHbEB U OMPeAennTb MOCTOSHHbIE
BpemeHu (T, Tn, Tg, TA) 1 KO3 PUumneHT K1,

OnpefennTb MHAYKTUBHOCTb SIKOPHOW Lenu bsa no dqopmyne bsa =Tads,
rae $s - akTMBHOE CONPOTMBEHNE AKOPHOM Lienun 3N1eKTpoaBUraTens.

Onpeaenntb MOMEHT UHepummn asuratens Jno gpopmyne J= (TAMH) / (Myow),
rae MH u I'Howm.
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OnpefennTb HeCYLLLYH YacToTy LUMPOTHO-UMMYNIbCHOW  MOAYNALMK
npeobpasosaTtend fyno gopmyne f= 1/1.

[MoNy4YeHHble YaCTOTHbIE XapaKTEPUCTUKM CONOCTaBUTb C aHa/I0MMYHbIMM
3aBUCMMOCTSIMM paboThl 8.

[Mpn NoAroToBKe O0TYeTa Mo paboTte 06paboTaTh IKCNEPUMEHTA/IbHbIE
AaHHble. OUEHNTb NOrPeLUHOCTM U cAlenaTh BbIBOAbI MO paboTe.

KOHTpObHbIE BONPOCHI 1 3a4aHNs

1. HapucyitTe ¥ MOSICHNTE YaCTOTHble XapaKTEPUCTMKWN 3BEHA «SAKOpHas
Lienb»;

2. HapucyiiTe 1 NOSCHUTE YaCTOTHbIE XapaKTEPUCTUKM 3BEHA «ABUTaTeNby;

3. HapucyiiTe 1 NoSICHWTE YaCTOTHbIE XapaKTePUCTKM NpeobpasoBaTens;

4. PaznoxuTe Hamnpsi)KeHVe Ha BbIX0/e LUMPOTHO-UMMYNLCHOTO

npeo6pa3oBaTens B FapMOHWUYECKWIA psf. V3MeHsis BeNMUMHY 3afjaHus

HanpsbkeHns oT 0 A0 MakKCMMyMa, NpoaHanM3MpyiTe ero rapMOHUYECKWIA

COCTaB.

CnnCoK pekoMeHayeMol NTepaTypbl.

1. AnekcaHgpoBckad A.H. ABTOMaTUKa: y4eOHUK ANS CTY/. YUPeXLeHNiA
cpes. npod. obpasoBaHus.- 3-e n3g., ctep — M.: «130aTeNbCKUIA LEHTP
«AKagemuns», 2014, - 256c¢.

2. lWnwmapés B.KO. ABTOMaTM3aLmMa TEXHONOTMYECKNX NPOLLECCOB:
YUYEOHUK ANs CTyA. yYpexxaeHuid cped. npod. obpasoBaHus.- 8-e n3g,,
cTep — M.: «M3patenibCknii LeHTp «Akagemusa», 2014, - 352c.
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NabopaTtopHasa pabota Nel0

Tema: ViccnegoBaHue AUHaAMUYECKUX pexxnumoB cuctembl LLUWI-ANT B
3aMKHYTOW CUCTEMe pPerysiMpoBaHus

Llenin 1 3aga4un ypoka: HayumTbCAa BbIMOHATH HACTPONKY 3aMKHYTOI CUCTEMbI
LM-AMT ¢ nogYMHEHHBIM perynmpoBaHnemM KoopanHaT. CHATL YaCTOTHbIE
XapaKTePUCTUKN CUCTEMBI.

Tun ypoKa — npakTUyecKoe 3aHATHE.

MeToAbl 06yUeHUs — penpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0[ ypoka

1. O3HaKoOMWUTLCS C OnMcaHMeM 1abopaTopHOW YCTaHOBKM 1 1abopaToOpHOM
paboThbl.

2. 3yunTb MHEMOCXeMY W Ha3HayeHWe 3M1EMEHTOB YNpaB/ieHUA CTeHZa.
Cobpatb [BYXKOHTYPHYHO CXeMy MOAYMHEHHOrO pPeryimpoBaHNA KOOPAMHAT:
BHYTPEHHWIN  KOHTYpP  PeryiMpoBaHMs  TOKa  SKOPSA, BHELHWA  KOHTYp
PerynnmpoBaHns CKOpocTU. NapameTpbl HEM3MEHSEMOIN YacTU CUCTEMbI BbICTABUTb
B COOTBETCTBUM CO CBOMM BapvaHToM (CM. Tabn. 12).

3. Tpy nNoaroToBke K paboTe paccynMTaTb YaCTOTHbIE XapaKTePUCTUKKU MO
KaHa/laM «3afjaHne TOKa AKOPS - TOKa AKOpSA» U «3afaHne CKOPOCTU - CKOPOCTbY,
NoNb3yACb AaHHbIMK Tabn. 12, 15 n 18.

4. OCyLWeCcTBATb Ha HACTPOMKY KOHTYpa PerynimpoBaHUs TOKa AKOpS Mpwu
3aTOPMOXeHHOM fsuratesnie. CHATb YaCTOTHYH XapaKTEPUCTUKY MO KaHany
«3a/laHne TOKa AKOpSA - TOKa AKOpA».

5. .OcCyLLEeCTBMTb HACTPOMKY KOHTypa perynMpoBaHusi CKOpocTWU. CHATb
4aCTOTHYHO XapaKTepUCTUKY NO KaHay «3afaHune CKOPOCTM - CKOPOCTb».

6. oCTPOUTL OMbITHbIE U PACYETHbIE 3aBUCUMOCTW, OPOPMUTL OTYET Mo
nabopartopHoi1 paborTe.

OnucaHne paboThl

B nabopatopHoii paboTe NCNO/b3YyHTCA Creayowme Mooy u:

- MOAY/b NMUTaHUSA CTEHA;

- moaynb «Cuctema LUNM-4MNT»;

- MOAy/Nb « TUMOBbIE ANHAMUYECKNE 3BEHbAY;

- moAaynb «Perynaropbi»;

- MOAYNb «DYHKLUMOHAbHbIA reHepaTop».

Mepef Hayasiom paboTbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BblK/HOYaTe e
QF1 moayns nuUTaHWs cTeHAa He0BX0AMMO YCTaHOBUTb 3/IEMEHTbI YNpaB/eHuUs
CTEHZOM B UCXOJHOE MOJIOXKEHME:
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- MNepeBecTN KNaBULLHbLIA BbIKoYatens =24B mogyns «Cuctema LUNT-
AN T» B BbIKNHOYEHHOE COCTOSHUE,

- YCTaHOBUTb Tymbnep SA2 «PaspelueHne», SA5 «Pa3pelueHne» Moayns
«Cucrema LLUINTT-AMT>» B BbIKNHOYEHHOE COCTOAHWE,

- YCTaHOBWUTb MOTEHLMOMETP PeryanpoBaHus  amnauTyfbl  Moayns
«PYHKLUMOHA/bHbIN reHepaTop» B KpaHee NooXeHWe NPoTMB YacoBOW CTPESKY;

- yCTaHOBWUTbL MoTeHuuMomeTp RP1 mopyns «Perynatopbl» B KpaiHee
MOMIOXEHME MPOTUB 4acoBOW CTPeNKW, a nepekntodatens SAL - B cpedHee
MOJIOXKEHWE;

- ybpaTtb WHTerpasibHble KaHasbl PErynsaTopoB MoAyns «Perynsaropbi»
yCTaHOBKOM nepekntoyatenet SA3 n SA6 B nosoxeHue O;

- YCTaHOBWTb MaKCUMa/lbHbli1 YPOBEHb OrpPaHNYeHUsI BbIXOAHOIO CUrHana
perynatopa DA2 mofyns «Perynatopbl» YCTaHOBKOM MnoTeHuMomeTrpa RP3 B
KpaliHee MoJioXKeHme Nno YacoBOW CTPESIKe.

[Mocne ycTaHOBKM Haya/lbHOr0 COCTOAHUA 3/1eMEHTOB YNpas/eHns
Heob6X0AMMO YCTaHOBUTb NapameTpbl HEM3MEHSEMON YacTU CUCTEMbI B
COOTBETCTBUM CO CBOMM BapuaHToM (cm. Tabs. 1).

Tabnmua 1
No Bup yripaBii. [MaXOBHK [fk,x[ 1 LmI's |RH Uy,B
BapHaHTa (mosmox.SA | (mosoxx. |(ToJ10%K
3) SA1) A
1 CumMmmeTpny. Het 1(1) 5(1) (1) 4
2 Hecummetpny.  [Manbiii 2 (2) 10 (2) (2) 5
3 CummeTpuy. CpeaHnii 4 (3) 20 (3) (3) 7
4 HecnmmeTpuy.  |BonbLUON 1(1) 5(1) (4) 9
5 CummeTpuy. Het 2 (2) 10 (2) (5) 10
[MapameTpbl OnepauyoHHbIX YCUINTENein Moay s «Perynatopbi»

npeAcTas/ieHbl B Tab/. 2. MNOCTOSAHHbIE COMPOTUBIEHUS UMEIOT CrieaytoLme
HOMUHa/bl: RI=R3= 39 KOM, R2=R4=20KOM, R6=R8=22KkOM, R7=R9=22KOM.

45




Tabnnua 2

SA2, SA3, SA4, SA6, R5 (R10),xOm C1(C2),mxd
HOMeEP IO0JIOXKEHHUS

0 0 0
0,5 1 9,4
1 2,5 6,6
15 5 4,4
2 10 3,2
2,5 20 2,2
3 32 1
3,5 47 0,68
4 57 0,47
4,5 67 0,22
S 100 0,1

Cobpatb cxeMy KOHTypa Toka skopsa AT B cnegytowei
nocnegoBaTeslbHOCTU:

- COeAnHUTL Knemmbl X16 moayns «Perynatopbl» ¢ Knemmoin Xl moayns
«cuctema LUM-AMNT», 06beANHUTL 06LLME TOYKN 3TUX MOAYNEN;

- COeAnHUTL Knemmy X5moayns «Perynsitopbl» ¢ Knemmon XI4 3Toro
MOAYNS,;

- Knemmy X3moayna «cuctema LLUNM-AMNT» coegnHuTb ¢ Knemmon XI5
Moayns «Perynatopbi»;

- BBECTM CuUrHan ¢ Knemmbl X3moaynsa «Cuctema LWAM-AMT» B nnaty
BBOJA aHa/I0rOBbIX CUIHANIOB, COEAMHMB KneMMmy X3c ofHou m3 knemm All...AlS,
coeanHUTL Knemmy X5mogynsa «cuctema LUNM-AOMNT» ¢ o6lerd TOYKOW nnathl
BBOAA aHa/1I0r0BbIX CUTHA/IOB.

- 3HayeHusa R10u C2BbICTaBUTL PaBHLIMU HYJIIO.

OnbIT MPOBOAMTCSA B CNefytoLLEen Noc/ef0BaTe/IbHOCTY:

- nopatb MNWUTaHWE Ha MOAyNM CTeHAA C MOMOLLLHD aBTOMAaTMYeCcKoro
BbIK/tovatena QF1 moaynsa nuTaHns CTeHAa;

- 3a(Kcuposath poTOp ABUraTenNs;

- nogatb CUrHan «Pa3pelueHme» Ha  paboty

LLUIMPOTHO-MMIMY/ILCHOTO
npeobpasosaTens (NepekntoyaTens SA2);

- nofaBas CKaykOM HanpsbkeHue Ha Bxopf perynatopa DA3u yBennumsas
BeNMUMHbI R10n C2,006MTbLCSA TpebyeMoro KayecTsa MepexofHOro npoiecca Toka
AKOpS.

CHATb ocLmnnorpaMmy HaunyyLlero nepexogHoro npouecca, 3aTeM CHATb
YaCTOTHYH XapaKTEPUCTUKY KOHTYpa TOKa, 0TCOeanHMB KnemmMy X14 oT Knemmbl X5
N, COEANHIB ee C BbIXOAHOW KNemmoi 6/10Ka «PYHKUMOHAIbHbINA reHepaTops.

OnbIT NO CHATUIO YaCTOTHOW XapaKTePUCTUKM NPOBOAUTCSA B CleAyHOLLE
nocnefoBaTe/IbHOCTH:

- nogatb CUrHan «Pa3peLueHne» Ha paboty

LLUMPOTHO-MMIMY/ILCHOTO
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npeobpasoBatens (nepekntoyatesib SA2);

- YCTaHOBUTb CUHYCOUAANTbHYIO thopmy BbIXOAHOI0 cUrHana
(hYHKLMOHa/IbHOrO reHeparTopa C NoMOLLbIO nepekstoyarens «dopmay;

- 3afaTb HEOOXOAMMYIO aMMANTYAY BbIXOLHOTO CUrHaNIa (DYHKLMOHA/IbHOIO
reHepaTopa ¢ NoMOLLbH0 MOTeHUMOMeTPa «AMMANTYAa» 3TOT0 MOAY/IS;

- MNaBHO W3MEHAS 4acTOTy BbIXOAHOrO CUrHana reHepaTopa, CHATb
YaCTOTHYHO XapaKTepUCTUKY CUCTEMBI.

- MO0 OKOHYaHWWM oOnbiTa Yyb6paTb CUrHaN paspelleHns Ha paboTty
npeobpasosarens.

Cobpatb cxeMy ABYXKOHTYPHOW CUCTEMbI NOLUYMHEHHOTO PErynnmpoBaHuns
KOOpPAMHAT C BHELLUHUM KOHTYPOM CKOpPOCTH:

- OTCOeAMHUTb KnemMmy X14 oT BbIXxoga 06/10Ka «(YHKUNOHANbHbIN
reHepaTop» N COEAUHUTb €€ C KNeMMOI X11Moayns «perynstopbl»;

- Knemmy X9coeanHnTL ¢ Knemmor X6 moayns «Cuctema LM -AMNT»;

- BbICTaBUTb ~ MUHUMA/IbHYHO  TMOCTOSHHYKHO  BpPeMeHuM  3afaTyuka
WHTEHCUBHOCTH
DAL,

- 0cBOOOAWTL Ban ABUraTens;

- BbICTaBUTb 3HayeHne C1=0, a R5- MMHMMaNIbHOE, OT/INYHOE OT HYNH,

- CKaykKoM nofatb HanpsykeHue OKosio 5B Ha 3a4aTyuMK MHTEHCMBHOCTU U
NnpuBecTn ABuratenb BoO BpauweHue. CoeauHUTL 0AHY U3 KNEMM [aTyMKa CKOpPOCTH
X9nnn X10c o6Lwen Toukol moayns «Perynatopbl», OCTaBLUYHOCSH KIEMMY
KPaTKOBPEMEHHO COEANHUTbL C KieMMo X10- eciv CKOPOCTb YMEHbLUUTLCS, 3HAUUT
obpartHas CBA3b OTpULATENIbHASA, B MPOTMBHOM Clyyae CleflyeT NOMEeHATb MecTamu
coeanHeHua Knemm X9m X10gaTumka CKOpPOCTH.

- HACTPOUTL KOHTYP CKOPOCTK MO aHa/Iornn ¢ KOHTYPOM TOKa, M3MeHss
3HayeHnsa A5m C1. CHATbL NepexoiHyo U YaCTOTHYHO XapaKTEPUCTUKM
HaCTPOEHHOr0 KOHTYpaA.

[Mpn NoAroToBke oTyeTa rno pabote 06paboTaTb IKCEPUMEHTa/IbHbIE AaHHbIE,
3KCNepUMeHTa/IbHbIE U pacyeTHbIe XapaKTepUCTUKM NOCTPOUTL Ha OAHOM rpagvke.
OnpefenuTb YacToThl Cpe3a KOHTYPOB TOKa 1 ckopocTu. Caenatb BbIBOJ, O KauecTBe
HaCTPONKMN 1 BbICTPOAENCTBUN cUCTEMbI. OLEHNUTbL NOrPELLIHOCTU U CAeNaTh BbIBOAbI
no pa6éore.

KOHTpO/bHbIE BONPOCHI

1. MNoscHuTe, noyemy o6patHyt0 cBa3b Mo JAC pasBuratens MOXHO
OTOPOCUTBL NPU HACTPOIKE KOHTYpa TOKa.

2. UYTO Takoe npaBun/o TEXHNYECKOro onTnumymMa? Kak ero ucrnosb3oBatb npu
HaCTpOiKe CUCTEMbI YrpaB/ieHUs?

3. UTO0 Takoe npaBuI0 CMMMETPUYHOIo onTuMyma? Kak ero ucnosnb3oBatb
MPW HaCTPOIKe CUCTEMbI YNpaB/eHNa?

4. Kakve nokasaTe/iM KayecTBa MepexofHOro nmpouecca Heobxoaumo
(hMKCMpPOBaTb MPW HACTPOVKe KOHTYPOB PerynnpoBaHns CUCTEMbI YpaB/ieHUs?
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CnnCoK peKoMeHayeMol NTepaTypbl.

1. AnekcaHapoBckas A.H. ABTOMaTuKa: Y4eOHUK AN15 CTY/. YUPEXAEHWNIA
cped. Npod). o6pa3oBaHus.- 3-e u3fg., ctep — M. «3aaTebCKUIn LLEHTP
«AKagemns», 2014, - 256c¢.

2. Wnwimapés B.KO. ABTOMaTm3aLma TeXHOOrM4YecKmx npoLLeccos:
YYEOHUK AN CTY/. yUYpexaeHui cped. npod. obpasoBaHus.- 8-e 13L.,
ctep — M.: «/13gaTenbCkuin LeHTp «AKagemus», 2014, - 352c.
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JTabopaTtopHasa paboTa Nell

Tema: ViccnegoBaHue CTaTUUYECKUX pexXnmoB cuctembl LLUATT-ANT B
3aMKHYTOW CUCTEME PerysimpoBaHus

Llenn 1 3agayn ypoka: MonyynTs U NPoaHaIn3nNpoBaTh CTaTuyeckue
XapakTepucTnkn cuctembl LLUWM-AMT B 3aMKHYTOI CUCTEME PerynmpoBaHus.
Twun ypoka — NpakTUYecKoe 3aHATHe.

MeToAbl 06yUeHUs — PenpoLYKTUBHBIA 1 NPOGIEMHBIA.

ObecneyeHne 3aHATUS - BbIYNCIUTENIbHbIE CPEACTBA.

X0[ ypoka

1. O3HaKOMUTLCA C onMcaHnem nabopaTopHO YCTaHOBKM M labopaTOpPHOM
paboThbl.

2. N3yunTb MHEMOCXeMY W Ha3HayeHWe 3/1IEMEHTOB YMpaB/eHWUs CTeHAa.
Cobpatb [BYXKOHTYPHYHO CXeMY MOAYMHEHHOIO PerynMpoBaHus KOOPAMHAT:
BHYTPEHHWIN  KOHTYP  PeryvMpoBaHWs  TOKa  SKOPS,  BHELWHWA  KOHTYp
PerynMpoBaHns CKOpocTu. apamMeTpbl CUCTEMbI BbICTaBUTbL B COOTBETCTBUM CO
CBOWMM BapuaHTOM M No pe3ynbTaTam paboTsbl 10.

3. Tpy nogrotoBke K paboTe paccuMTatb CTATUYECKME XapaKTePUCTUKM
CUCTEMbI MPU 3aaHHOM 3HayeHun Ry:perynupoBouHyto n= f(Us), perynsatopHble
Upc = f (U3)m Upr = fU3),HanpskeHna Ha skope asuratens ug = f (Ug), a Takxke
CTaTMYeCKMe XapaKTepPUCTUKN CUCTEMbI MPU 33aHHOM Hanps>XeHun 3agaHmsa Us:
anekTpomexaHmyeckyro n = fRy),perynatopHele Upc = f (RH)M Upr = fRy),
BHeLwwHI0 Ug = f (RH).

4. B naboparopum CHATb 3KCMNepUMEHTa/IbHbIE CTaTUYecKue
XapaKTepUCTUKN Mo MYHKTY 3.

5. TloCcTpoUTb OMbITHbIE N PacYETHbIE 3aBUCUMOCTU, OPOPMUTL OTYET MO
nabopartopHoi1 paborTe.

OnucaHne paboThl

B nabopatopHoii paboTe NCNO/b3YyHTCA Creayowme Mooy u:

- MOAY/Nb NUTaHUA CTeHa;

- Mopynb «Cuctema LUNM-AMT»;

- MOAyNb «TUNOBbIE AUHAMUYECKINE 3BEHLAY;

- Moaynb «Perynaropbi»;

Mepef Havasiom paboTbl MPU BbIKNHOYEHHOM aBTOMATUYECKOM BblK/tOYaTese
QF1 moayns nuTaHna CTeH4a He06X04MMO YCTAHOBUTL 3/IEMEHTbI YpaB/eHuns
CTeHZOM B UCXOLHOE MOJI0XeHNe:

- MNepeBecTN KNaBULLHbLIA BbIKoYaTens =24B mogyns «Cuctema LUWIM-
LOIMT» B BbIKNKOYEHHOE COCTOAHUE,;

- ycTaHoBUTb Tymb6nep SA2 «PaspelueHune», SA5 «PaspelueHre» mMoayns

49



«Cuctema LLUNM-AOMT» B BbIKNHOUYEHHOE COCTOSHUE;

- YCTaHOBWUTb MoTeHUMomeTp RP1 mopynsa «Perynatopbl» B KpaiiHee
MOMIOXEHME MPOTUB 4acoOBOW CTPesiKK, a rnepekntoyatens SALl - B cpegHee
MONOXEHWNE;

- ybpaTb WHTEerpasibHble KaHa/bl PErynsaTopoB MoAynd «Perynaropbi»
yCTaHOBKOW nepekntodatenet SA3 n SA6 B nonoxeHwe 0;

- YCTaHOBUTb MaKCMaJlbHbIiA YPOBEHb OrpaHNYeHUs BbIXOLAHOTO CUTHaa
perynatopa DA2 moayns «Perynatopbl» yCTaHOBKOI noTeHUMomeTpa RP3 B
KpaliHee MoJiIoXKeHMe Nno YacoBOW CTPESIKe.

[Mocne ycTaHOBKM Haya/IbHOr0 COCTOAHWA 3/1eMEeHTOB YNpas/eHns
HeobXoAMMo cobpaTh ABYXKOHTYPHYHO CXeMY C MOAYNHEHHbIM PerynpoBaHueM
KOOpP/AMHAT COrfiacHO B COOTBETCTBUM C NlabopaTopHon paboTor Nel0. NMapameTpsb!
CUCTEMbI BbICTaBUTbL B COOTBETCTBUM CO CBOMM BapuaHToM (Tabsn. 1) n
pe3ynbTataMy HaCTPONKM 3aMKHYTOW CUCTEMbI, NPOM3BeaeHHON B paboTe NelO.

Tabnmua 1

No Bup ynipaBi. [MaxoBHK (fx,kI'1g LMl |RH Uy,B

BapuaHTa (mo0:xSA3|  (mostoxk. |(TTOJIOK
SA1) N

1 CunmmeTpny. Het 1(1) 5(1) (1) 4

2 HecummeTpny.  [Masblid 2 (2) 10 (2) (2) 5

3 CummeTpuy. CpeaHui 4 (3) 20 (3) (3) 7

4 HecvmmeTpny.  |Bo/bLLON 1(1) 5(1) (4) 9

5 CuMMeTpuu. Het 2 (2) 10 (2) (5) 10

CHATb peryimpoBOYHbIe XapaKTepUCTUKN CUCTEMbI MPY 3a4aHHOM
3HaYeHWN Harpy3Ku:

- nojatb CUrHaa paspelleHns Ha paboTy  LUMPOTHO-UMMY/ILCHOMO
npeo6pasosatens (nepekntoyarens SA2 mogyna «Cuctema LUAM-OMNT»);

- BblbpaTb He0OXOAMMYIO MONAPHOCTb CUrHaMa 33faHust C MOMOLLBHO
nepeknoyarend SA1 moayns «Perynatopbi»;

- NNaBHO  W3MeHAA  MOoMoXeHMe  noteHumomeTtpa RP1  moaynsd
«Perynatopbl», yBenum4umMBaTb CUrHaa 3afaHns, PUKCUPYS pesynbTaTbl N3MepeHUi
B Tabn. 2;

- MO OKOHYaHMK OnbITa yopaTb CUrHaM paspeLleHnst Ha paboTy LUMPOTHO-
MMMY/IbCHOTO npeobpasosaress.

Tabnuua 2

Us,B

Upc,B

U-,B

U, B

n B
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[Na n3MepeHmnst HarnpsXXeHUn Ha BbIxoaax perynatopos Toka (DA3)m ckopocTy
(DA2)ncnonb3oBatb MHAMKATOPLI PV1n PV2.

CHSATb MeXaHNYeCKYH XapaKTepUCTUKY CUCTEMbI NPU (HUKCMPOBAHHOM
HanpsXXeHnn 3aaaHns Us:

-Mojatb CUrHa/I paspeLLeHns Ha paboTy LUMPOTHO-UMMY/IbCHOIO

npeobpasosarens (nepeknoyarens SA2 mogynsa «Cuctema LUM-AMT»);

- BblOpaTb HEOOXOAMMYIO MOJMIAPHOCTb CUrHaMa 3afaHnsa C  MOMOLLbHO
nepeknoyarend SA1 moayns «Perynatopbi»;

- YCTaHOBUTb HEOOXOAUMYHO BEIMUMHY CUTHaNa YMpaB/ieHUs C MOMOLLbHO
noteHumnomeTpa RP1 moayna «Perynatopbi»;

- NJ1aBHO N3MeHsAA NonoXkeHue noTteHumomeTpa RP1 moaynsa «Cuctema

LLIAM- 4N T», yBenMunBaTb TOK Harpy3ku, PUKCUpys pesynbTatbl USMEpPEHUIA B
Tabn. 3;

- MO OKOHYaHWM OnbITa Y6paTh CUrHA pa3peLLeHns Ha paboTy LUMPOTHO-
MMMYNbCHOrO NpeobpasoBarens.

Tabnmua 3
1H,B

Upc,B
uUpT,B
U, B
n B

[Mpn NoAroToBKe O0TYeTa No pabote 06paboTaTb IKCNEPUMEHTa/IbHbIE AaHHbIE,
3KCNepuUMeHTa/IbHbIE 1 pacyeTHble XapaKTePUCTUKN MOCTPOUTL Ha OLHOM rpagunke.
OUeHNTb NOrpeLLIHOCTN U cAenaThb BbIBOAbI MO paboTe.

KOHTpO/bHbIE BOMPOCHI

1. Kak MoBnuseT M3MEHEeHWe COMPOTUB/IEHNA B KaHase 0OpaTHON CBA3M
PerynaTopa Toka Ha CTaTUYeCcKne XapakTepuCTUKM CUCTEMBI;

2. Kak noBnusieT M3meHeHWe COMpPOTUB/IEHUS B KaHasle 0b6paTHOW CBA3N
PerynaTopa CKOPoCTU Ha CTaTUYeCKne XapakTepuUCTUKN CUCTEMDI;

3. Kak 3aBMCUT OLlIMOKa perynmpoBaHns CKOPOCTW OT KoahuumeHTa
ycunenusa N-perynatopa CKOpocTn?

4. HapucyiiTe 1 NOACHUTE MEXaHNYECKYH XapaKTepuUCTUKy CUCTEMbI NPK
[1- perynatopax Toka 1 CKOPOCTH.
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ANeKTPOHHbIN pecypc:
depnepanbHbI nopTan «Poccuiickoe o6pasoBaHme» edu.ru
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MpunoxeHne A

MapameTpsbl anekTpoasurarens Transtechno EC 020.24E

MapameTp ABurartens 3HayeHve
Hanpsa)keHne Ha Akope, g 24 B
HoMWHaNbHBbIV AKOPHBIV TOK, 1g 19A
HomuHanbHas CKOpoCTb, Myowm 2850 06/MWH
HoMuHanbHbI MomeHT, My 0,08 Hwm
AKTUBHOE COMPOTMB/EHME SKOPHOV Lienn, HAg 3,5 Om

MOMEHT nHepLn asuratens, J 8,1-10" Kr-m°
MapameTp gBurartens 3Ha4yeHune
Hanps)keHne anekTponutaHus, Ug =5B

Tun gaTymka HKpeMeHTa/IbHbIN 3HKOAEp
PaspeLleHne gaTymka 500 nmn/o6opoT

KaHansbl

A, NA, B, NB, Z, NZ
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MeToanyeckme peKOMeHAALMM M0 NPOBEAEHNIO NPaKTUYECKMX 3aHAT N
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