HOBOCUBUPCKHU T'OCYJIAPCTBEHHBIV TEXHUYECKAW YHUBEPCUTET

YYEBHO-HAYYHAS JABOPATOPHS HIFTY
«ABTOMATU3ALMS TPOU3BOJICTBEHHBIX MEXAHU3MOB» H3TU
IIPOIT'PAMMA KYPCA

"YACTOTHO-PET'YJIMPYEMBIN SJEKTPOIIPUBO/I IEPEMEHHOI'O TOKA
KOMITAHUU DANFOSS™

KPATKOE OITUCAHUME

Kypc mnpenHasHaueH [uisi CHENUAINWCTOB, 3aHUMAIOLIMXCS YCTAHOBKOM, HaJaJKoW U
00CITy)KMBaHUEM YaCTOTHO-PETYJIMPYEMBIX 3JICKTPONPUBOAOB KoMnanuu «Danfoss».

Kypc BimtogaeT B cedsl ciaeayrolue OCHOBHbIE YaCTH:

e TeopeTHyecKyr YacTb, B KOTOPOHM pacCMaTpPUBAIOTCS AJIEKTPOMEXAHUYECKUE CBOMCTBA
JBUTATENIe MepeMEeHHOro TOKa, CBOMCTBAa TPaH3UCTOPHOTro mpeodpaszosarens yactotsl (ITH) co
3B€HOM TIOCTOSIHHOTO HAMpsDKEHHs,, THUPUCTOPHBIX YCTPOMCTB IuiaBHOro mycka (VIIII),
OCHOBHBIE TIOHATHS TE€OPUH aBTOMAaTUYECKOTO YNPaBJICHHUsI, CIIOCOOBI yIpaBiICHHs ABUTATEIIMU
IIEPEMEHHOT0 TOKa.

e TeXHOJNOTMYECKYI) 4YacTh, B KOTOPOW pacCMaTpUBAIOTCS OCOOEHHOCTH  Pa3IMYHBIX
TEXHOJIOTUYECKUX MEXaHU3MOB C TOYKH 3PCHUS YIIPABICHHS U SHEPTroCcOCPEIKCHUSI.

e IlpakTUYecKyr0 4YacTh, B KOTOpPOW paccMaTpuBaeTcsi NMpHUMEHEHHe mpeoOpaszoBarenein VLT
FC302, VLT FC102 HVAC, VLT FC202 AQVA, VLT FC360, VLT FC 051 Micro u
ycTpoiicte  tuiaBHoro mycka MCD-500, MCD-600 JUISL  pealu3aludd  Pa3IudHbIX
TEXHOJIOTHYECKAX PEXKUMOB, MPHUEMBI TOCTPOCHHUS W ONTUMH3AIMH 3aMKHYTBIX CHCTEM
ABTOMATHYECKOTO YIIPABJICHHUS C TIOMOINBIO BCTPOCHHBIX cpencTB [1Y, MuarHoCTHUKa COCTOSHUS
AJIEKTPOIPHUBO/IA, TIOBEACHNE B HECTAHIAPTHBIX M aBAPUHHBIX CUTYAIUSIX.

e JlaGopaTOpHbIN MPAKTUKYM, TJIe U3yUYaloTCs MPAKTHUYECKHE BOMPOCHI IOCTPOCHUS M HACTPONKH
CHCTEM, NMPOrPaMMHUPOBAHUS PEKUMOB paboOThI mpeobpazoBareneil yactorsl (ITH), ycTpoiicTB
maBHoro mycka (YIIIT), mpoBomsaTcs wccienoBanus pabotel cucteMbl [TY - acHHXpOHHBIN
JIBUTATEIb MPU paboTe ¢ pa3TUYHBIMU TEXHOJIOIMYECKUMH MEXaHU3MaMH.

IMPEAITIOCBIIKA

e 3HaHUE OCHOB OJJIEKTPOTEXHUKH, DJIEKTPOHHUKH, TEOPUM DJJIEKTPOIPHUBOJA U TEOPUHU
aBTOMAaTHUYECKOIO yIIPaBICHUS

e 3HaHUE YCTPONCTBA U CBOMCTB aCUHXPOHHBIX JIEKTPOIBUraTeNIeH

e 3nakomctBo ¢ IIY pasmuuneix cepuit: VLT FC302, VLT FC102 HVAC, VLT FC202
AQVA.

HEJN KYPCA

e M3yunth yCTPOWCTBO W TexHHMYeckwe xapakrepuctuku I[IU kommanum «Danfoss» u
COITyTCTBYIOILUX YCTPOMCTB.

e 3Hath 0coOeHHOCTH npuMeHeHus [TY a7 pa3amyHOro TEXHOJIOTHYECKOTo 000y I0BaHUSI.

e VYMeTb BBIIOJHUTH II€pBOHAYaIbHYIO HAcTpouKy IIY, cTpouTh 3aMKHYTBIE CHCTEMBI
peryaMpoBaHus 3aJaHHOIO TEXHOJIOTMYECKOTO IapaMeTpa, IMOJIb30BAaThCSA CHELUAIBHBIMHU



HOBOCUBUPCKHU T'OCYJIAPCTBEHHBIV TEXHUYECKAW YHUBEPCUTET

YUEBHO-HAYYHAS JIABOPATOPUSI HIFTY
«ABTOMATH3ALIMS TPOU3BOICTBEHHBIX MEXAHU3MOB» H3TU
byHKIUSAMHY, JIOTUYECKAMHA (GyHKIIMOHATLHBIMU OJIOKaMH, JIMAarHOCTUYECKUMU

BO3MOXXHOCTIMU [TY.

IMPOT'PAMMA ITOJIHOT'O KYPCA
1. TeopeTuyeckasi 4acThb

1.1. dnexmpomexanuueckue ceolicmea oguzameJieil nePeMeHH020 MoKa
1.1.1. DnexTpoMexaHuyeckoe MpeoOpa3oBaHUe YHEPTUU B acMHXpOHHOM apuraresne (AJl). Cxembl
3aMelIeHUs M BEeKTOpHas auarpamma AJl.
1.1.2. Cratuueckue, AMHAMHUYECKUE WU DHEPIeTUUYECKUE XApAaKTepUCTHKU AJl mpu NUTaHUU OT
HMCTOYHMKA HANpshKeHUs (Toka). TopMo3HbIe pexxumbl AJl.
1.2. Pezynuposanue koopounam neKmponpueooa nepemeHHoz0 moka
1.2.1. Cucrema npeoOpa3oBaTesib 4aCTOTHI - aCHHXPOHHBIN nurarens (ITY-AJT).
e [IpeoOpaszoBarenu yactotsl. [Ipunnmnel nocrpoenus. [TY-AW, HITY. O6nactu npuMeHeHHUs.
e (Craruyeckue, IMHaAMUYECKUE U SJHEPTETUYECKUE XapaKTEPUCTUKH Pa30MKHYTON cuctemsl 1T4-
Al
1.2.2. YacTtoTHOE perynupoBaHre KOOPAMHAT AJIEKTPONPUBOIA B 3aMKHYTHIX cuctemax [TH-A/J]
e OCHOBHBIE NPHUHLUIBI IOCTPOEHUS CHUCTEM PpEryJUPOBAaHUS KOOPAMHAT 3JIEKTPOIPHUBOJA
MIEPEMEHHOT'0 TOKA.
e CTpyKTypHBIE CXEMbl, CTaTHUECKHE U IMHAMHYECKHUE XapaKTepUCTHKU AJ[ mpu ckaisipHOM
YaCTOTHOM PETyJIMPOBAHUU €r0 MOMEHTA U CKOPOCTH.
e Bexkropnoe ynpasnenue A/l u CJI.
1.3. Ocnoevr meopuu agmomamuueckozo ynpagnenus
1.3.1 Pa30MKHYTBIE CUCTEMbI aBTOMAaTHYECKOTO yIIPaBICHUS.
e [loHaTHe mepenaTOYHBIX (YHKIMH, YAaCTOTHBIX XapaKTEPUCTHK, THUIIOBBIC JWHAMHYECKUE
3BEHBbS.
e [Ipuemsbl mpeoOpa3oBaHusl CTPYKTYPHBIX CXEM.
1.3.2. 3aMKHYTBIE CUCTEMBI.
e OleHKa yCTOWYMBOCTH U ONITUMU3ALINS 3aMKHYTOTO KOHTYPa PETyJIUPOBAHMSL.
e (Oco0OeHHOCTH MHOTOKOHTYPHBIX CUCTEM (Ha MpUMepe MPUBO/IA MO3UITHOHUPOBAHUSA ).

2. TexHooru4eckas 4acTb

2.1. TexHONOTHYECKHE MEXaHU3MbI C BEHTWIATOPHBIM MOoMeHTOM Harpy3ku (HVAC).
e OCHOBHBIE KOHCTPYKIIUU U XapAKTECPUCTUKH.
e [IpumeHeHME: HACOCHBIE YCTAHOBKH, BEHTHWIIALNASA, KOHAUIIMOHUPOBAHUE.
e CrocoObl peryinpoBaHUs TEXHOJIOTHYECKUX NTapaMeTPOB JKUIKOCTEH U ra30B.
e DOHeprod3(p(HeKTUBHOCTh  CHOCOOOB  PETYJIMPOBAHUSA. DKOHOMHUYECKHE IpPEUMYIIECTBa
BHEJPEHHUS PETYIUPYEMOTO 3JIEKTPOIIPUBO/IA.
e BapuaHThl TEXHHYECKOM pealu3allud CHOCOOOB  PETYJMPOBAHUSA  TEXHOJIOTMUYECKUX
I1apaMeTpoB.
2.2. TexHonorn4yeckue NoabeMHO-TpaHCHIOPTHBIE MeXaHu3Mbl (IITM).
e Ocobennoctu ynpasieaus [ITM.
e (CmocoObl ynpaBiieHUsI CKOPOCTHI0 1 MOMeHTOM [1TM.



HOBOCUBUPCKHU T'OCYJIAPCTBEHHBIV TEXHUYECKAW YHUBEPCUTET

YYEBHO-HAYYHAS JABOPATOPHS HIFTY
«ABTOMATU3AIUS TPOU3BOJICTBEHHBIX MEXAHU3MOB» H3TU

e TpebGoBaHus K JIEKTPONPUBOAAM MTOABEMHO-TPAHCTIOPTHBIX MEXaHU3MOB.
2.3.KonBeiiepHble MEXaHU3MBbI U TPAHCIIOPTHBIE CUCTEMBI.

e (Oco0eHHOCTH Harpy3K1 MEXaHU3MOB EPEMEIICHHUS.

e TpebGoBaHus K JIEKTPONPUBOAAM MEXAHU3MOB MEPEMEIICHHUS.

e (OCoO0OEHHOCTH CHUJIOBOTO JIEKTPOHHOTO 000PYI0BaHUSI.
2.4. TexHonoruyeckre Mexanu3mbl Boicokoi Tounoctu (MBT).

e (OCOOEHHOCTH CHCTEM MO3UIIMOHUPOBAHUS, CHHXPOHU3ALUN U KOHTYPHOI'O NIEPEMELLIEHUSI.

e TpebGoBanus k annexkrponpusoaam MBT.

e Peanuzanus cuctem ynpaBiieHUs MEXaHU3MAMM BHICOKOW TOUYHOCTH.

3. [IpakTHyeckas 4yacThb
(Ha mpuMepe 4acTOTHO peryupyeMbIX 3JIeKTPOIPUBOIOB nepeMeHHoro Toka cepuit VLT FC_02)

3.1. Haznauenue, 0OCHOBHbIE (DYHKLIMH, 007aCTH MPUMEHEHHUS U TEXHUUYECKHUE XapaKTEPUCTUKU
npeoOpaszoBarenei.
3.2. YcrpoiicTBo mpeoOpa3oBaTesis YaCTOTHI.
e OyHKUMOHANbHAS W AJEKTpHuUecKas cxeMbl. [lonkmodueHne memnei ynpaBieHHS U CHIIOBBIX
renei. DJIeKTpOMarHuTHasi COBMECTUMOCTD U 3alllUTa OT MOMeEX.
e JlonomautenpHbie omuu [T VLT FC_02
3.3. [Ipuniunst noctpoenus cuctemsl ynpasienus [I14 VLT FC_02
e OyHKUMOHAIbHBIE OJIOKH, CIIOBO YIPABJICHUS U CJIOBO COCTOSHHUA.
e [lapameTtps! u rpynnel napamerpoB. Hactpoiika 1Y, ynpasineHue u AMarHOCTUKA € IOMOLIBIO
nporpamMmmbl MCT10 , BBIHOCHOW TIaHETH YIPaBICHUS.
3.4. CTpyKTypHBIE CXEMBbI CHCTEMbI YTIPABIICHUS 3JIEKTPOIIPUBOIOM.
e Pa3zoMkHyTas cucTeMa yIpaBlieHHs. JTambl HACTPOMKH W TIPOBEPKH pabOTOCTIOCOOHOCTH
3JIEMEHTOB YIIPABIICHMUS.
e 3aMKHyTas CHCT€Ma CKaJSpPHOTO YINpaBJeHWs. OTamlbl HACTPOMKM U  NPOBEPKHU
PpaboTOCIIOCOOHOCTH AIIEKTPOIPUBO/IA.
e 3aMKHYyTbIE CHUCTEMbl BEKTOPHOIO YIPABJIECHUS 3JIEKTPONPHUBOAOM. OTalbl HACTPOUKH U
IPOBEPKH PabOTOCTIOCOOHOCTH AIIEKTPOIPUBO/IA.
3.5. JlononHuTENBHBIE BO3MOKHOCTH IpeodpazoBareneii cepuit VLT FC_02.
e CrnenuanpHble (QYHKUMH: KackaJHOE YIpPaBICHHE, CIIIUNA pexXuM, OOpBIB PpPEMHH,
CUHXPOHU3AIMS U MO3UIUOHUPOBAHHE.
e Jlornyeckuii (yHKIMOHAIBHBIN KOHTPOJLIEP.
e Cas3b [TU mexy co0oii U ¢ CUCTEMOI yTIpaBICHUS! BEPXHETO YPOBHSI.
3.6. BpIOOp CTpyKTyp CHCTEMBl YIpaBIEHUS JJICKTPONPUBOAOM B  COOTBETCTBUU C
TEXHOJIOTUYECKUMHU TpPEeOOBaHUSAMH K OOBEKTY peryJlMpoBaHUs. OTambl MycKa M HaJaJK{
KOMILIEKTHOT'O 3JIEKTPONPUBOJIA

4. JIabopaTOpPHBI MPAKTUKYM
4.1. JIaGopaTopHBIii CTEHN:

«HM3y4eHne cBOMCTB U 0COOEHHOCTEN nMpeodpa3oBaresieid 4aCTOThI».



HOBOCUBUPCKHU T'OCYJIAPCTBEHHBIV TEXHUYECKAW YHUBEPCUTET

YYEBHO-HAYYHAS JABOPATOPHS HIFTY
«ABTOMATU3AIUS TPOU3BOJICTBEHHBIX MEXAHU3MOB» H3TU

Yemanosnennoe obopyoosanue: Ilpeobpaszosamenu  DANFOSS VLT FC302 u DANFOSS
VLT5001, nocuuecku npocpammupyemoiii xowmponrep LOGOI24RC, snexmpomexanusm
npaAmMoxoounviti MOI144.

[TporpamMma 1abopaTopHOM pabOThI:

1. O3HakomuThCcs C Ha3HaYE€HUEM, YCTPONCTBOM, OCHOBHBIMH (YHKIHSIMH H OOJACTIMU
NPUMEHCHHUS W TEXHUYECKMMH XapaKTEpUCTHKaMH mpeoOpasoBarens dactotel VLT FC302/
DANFOSS VLT5001
VYnpasienue padoToi mpeodpa3oBaTes YaCTOTHI C IIOMOIIIBIO MyJIbTa YIPABICHUS.
VYnpasnenue paboToit mpeoOdpa3oBaTesi YaCTOTHI C OMOIIbIO BHEITHUX CUTHAJIOB.

4. VYmupanenue paboToil mpeodpa3oBaTeIsi 4aCTOTHI C MTOMOIIBIO JIOTHYECKOTO KOHTPOJUIepa
LOGO!.

5. TlapameTpupoBaHHE CHCTEMBI YIPABJICHUS YaCTOTHO-PETYIHPYEMOTO DSJICKTPOIPUBOIA OT
MyJIbTa YIPABJICHUS U IEPCOHATBHOTO KOMIIBIOTEPA.

6. HccrenoBanue CTaTUYECKUX W JWHAMHYECKUX XaPAKTEPUCTHK PA3OMKHYTOH CHCTEMBI
ANEKTPONPUBOA

7. W3ydenme cuctem ckaimsipHoro ympasieHus, Meron VVC+ u BEKTOpHOE YINpaBiCHHE IS
CITy4aeB ¢ 0OpaTHOM CBS3BIO U O€3 00paTHOM CBS3H.
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4.2. JlaGopaTopHbIii cTeH] (YHUBEPCAJIBbHBINA 1eMOHCTPALMOHHbII):
«M3y4eHne CBOMCTB U 0COOEHHOCTEN nMpeodpa3oBaresieid 4aCTOThI».

Yemanoenennoe obopyoosanue: Ilpeodpazosamenu DANFOSS VLT FC302, VLT FC102 wau
VLT5000, osnexmpoosueamens ¢ mopmo3om u OAMYUKOM NOJLONCEHUs, MaKem npusood
HacHemamens C GEHMUIAYUOHHbIM KAHAIOM U OAMYUKOM OAGIeHUs, MAKem 2py30n00beMHO20
MEXAHU3MA, NYIbM IMYIAYUU BHEUHUX CUSHANO8 YNPABIEHUSL.

[Tporpamma 1abopaTopHOM pabOTHI:

1. OsHakoMuThCS C Ha3HAYCHHUEM, YCTPOWCTBOM, OCHOBHBIMH (YHKUMSMH U OOJIACTIMH
MPUMEHEHHUS U TEXHUYECKUMU XapaKTepPUCTUKaMHU ITpeoOpa3oBaTesieil 4acTOThI

2. VYmupasinenue paboToil mpeodpazoBaTess YaCTOTHI C TOMOIIBIO MyJIbTa YIPABICHUS.

3.  VYmparnenue paboToii mpeodpa3oBaTelss 4aCTOThI C TOMOIIBbIO BHEITHUX CUTHAJIOB.

4. TlapameTpupoBaHUE CUCTEMbI YIPABICHUS YaCTOTHO-PETYIHPYEMOTO FIEKTPOIIPUBOAA OT
MyJIbTa YIPaBJICHUS U IEPCOHAIBHOIO KOMIIBIOTEPA.

5. HccrnenmoBaHue CTaTHUECKUX M JUHAMHYECKHX XapaKTEPUCTHK PAa30MKHYTOM CHCTEMBI
AIIEKTPONPUBOAA

6. M3yuenue cucrem ckaisipHOro ynpasieHus, Meto VVC+ 1 BeKTOpHOE yIpaBIeHUe s
CITy4daeB ¢ 0OpaTHOM CBS3BIO U Oe3 00paTHOM CBS3H.

7. W3yueHue u HaCTpoOIKa 3aMKHYTOM 110 1aBJI€HUIO BEHTWIALIMOHHONW CUCTEMBI C TIOMOILBIO
[T ]I-perynsiTopa.

8. M3zydenue u HaCTPOHKA CHCTEMBI YIIPABICHUSI MAKETOM I'Py30II0IbEMHOTO MEXaHU3MA.

4.3.J1abopaTopHbIii cTeH]

«HcesienoBanne MPONECCOB YNPAaBJEHHs] B HACOCHOH YCTAHOBKE CHCTEMBI XOJIOTHOIO
BOJOCHAOKEHHUI»
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YYEBHO-HAYYHAS JABOPATOPHS HIFTY
«ABTOMATU3AIUS TPOU3BOJICTBEHHBIX MEXAHU3MOB» H3TU

Yemanosnennoe obopyoosanue: npeobpazosamens uacmomor VLT FC102, ycmpoiicmso niasnozo
nycka MCD100, nacocer CR, npeobpazosamens dasnenusi OT-1, pyunvle 6anrancuposounvle Kianaol
muna MSV -C, pomamempuol FIP, pene oasnenus KP

[Iporpamma nabopaTopHOt pabOTHL:
1. U3yuuts 060pynoBaHHe MakeTa 1a00paTOPHOM yCTaHOBKH JUIsl CTAOMIM3ALUN 1aBICHHUS.
2. WByuuth criocoObl mapameTpupoBanus mpeoopaszosarens yactorel VLT HVAC FC 102;
3. O3HaKOMHTbHCS C OCOOCHHOCTSIMHU BbIOOpa cr1oco0a peryIMpoBaHus 1aBIeHHUS;
4. HacTtpouTh 3aMKHYTyI0 IO JaBiieHUI0 cucremy c nomombto [IHW]I-perymnsitopa B
COOTBETCTBUH C PACCUMTAHHBIMH MapAMETPAMU;
5. Cuarp auHamuueckue xapakrepuctuku P(t) u o(t) npm m3menenusix pacxoma. Ilpum

pasnnuHbIX Hactporkax [IW/-perymsaropa;
6. M3yuuTh paboTy KaCKagHOTO KOHTPOJUIEPA U TPOBECTH €TO HACTPOUKY.

4.4. JlaGopaTopHbIii CTeH]
«A3ydyeHue cpeacTB IHeprocoepeskeHUs1 B HACOCHBIX YCTAHOBKAX»

Yemanosnennoe  obopyoosanue:  npeoopaszoeamens uacmomwur VLT FC102, wnacoc CR,
npeoopasosamens oasnenus MBS 3000, pyunvie banancuposounvie knananst muna MSV -C,  pene
oasnenuss  u memnepamypol KP, pacxodomep-cuémuux snexmpomacHumuviii «B3JIET DMy,

anekmponpusod AME 20, ynugepcanbHblli usmepumenvbHulil NpUOOp napamempos mpexgazHou cemu
DMK 32.

[Iporpamma nabopaTopHOt pabOTHL:

1. M3yunth 000pyI0OBaHHE MaKeTa 1a00pPaTOPHOH yCTaHOBKH.

2. Wzyuuth criocoObl mapamerpupoBanus npeodpaszosatens yactotsl VLT HVAC FC 102;

3. Hacrtpouts 3aMKHYTYIO 110 AaBJICHHIO cucTeMy ¢ momotisto [T ][-perynstopa;

4. Hactpoutb yHUBEpCalbHbIi H3MepuTenbHbI Mpubop DMK32 Ha u3MepeHne akTUBHOU
SHEPruH, TOTPEOICHHON IBUTaTEeIeM Hacoca 3a MUK N3MEHEHHsSI Pacxo/a.

5. M3yuuts mporecc craOuiM3anuu AaBICHHUS IIOCIE Hacoca BPYUYHYIO NPH TOCTOSHHON
CKOPOCTH BpAIIIEHHsI HAacoca.

6. 3amporpaMMHpOBAaTh TEXHOJIOTMYECKHH KOHTPOJUIEP HA OINpPEIENCHHBIH LUK HW3MEHEHHS
pacxona,

7. 3amyCTUTh IMKJI U3MEHEHHUS Pacxo/a U CTaOMIM3UPOBATh BPYUYHYIO C MOMOIIBIO 3a/IBUKKH
(MM aBTOMATHUYECKH C MTOMOIIBIO YaCTOTHOTO AJICKTPOIIPHUBO/IA) JaBJICHNE, PYKOBOJCTBYSICh
NOKa3aHUAMU MaHOMETpa.

8. Ilo 3aBepiieHny UKIa 3aUKCUPOBATH MOKA3aHUS AKTUBHOM SHEPTHH.

4.5. JIabopaTopHbIii CTeH]T
«M3yyeHHne cUCTEM MJIABHOI0 MYyCKA ACHHXPOHHBIMH JJIEKTPOABUTATEIAMMY.

Yemanosnennoe obopyoosanue: Ilpeoopazosamenu DANFOSS VLT FC360 u ycmpoticmeo
nnasnozo nycka DANFOSS MCD 500

[Iporpamma nabopaTopHoit pabOTHL:
1. TlporpammupoBanue u opranuszauus crnocooos nogxmodenus [TY VLT FC360 u YIIIT MCD

500.
2. Ymupasnenue pabotoii nmpeodpaszoBaresns yactorel U YIIII ¢ momonisto mysnbTa yrnpaBieHuUs.

5
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Ympasnenue padotoit mpeodpazoBatens 4acToTel U YIIII ¢ mMOMOIIBIO BHEITHIX CUTHAJIOB.
W3ydyeHne NMHAMUYECKMX, HArPy30YHBIX U JHEPreTUYECKHUX XapaKTEPUCTHK JIBUTATENS U
CUCTEMBI IIPY YaCTOTHOM ITycKe ¢ noMolusto [14, npu tupucropHom nycke ¢ nomoupro YIIII
Y TIPY IPSIMOM ITYCKE.

5. YcraHOBKa MapamMeTpoB YCTPONCTBA IUIABHOIO ITyCKa: BpPEMs IyCKa, BPEMSI TOPMOKEHUS,
HayaJbHOE HaIpsKEHUE.

sw

4.6. JIabopaTopHBbIii CTeH]T

«H3yyeHne cuUCTeMbl MO3MIMOHUPOBAHUSI MEXaHU3MOM TOPH30HTAJIBHOIO MepeMelleHus»
Yemanosnennoe  obopyoosanue:  Ilpeobpazosamens DANFOSS VLT FC302 ¢ mnramoi
koumponiepa  nosuyuonuposanus MCO305, maxkem mexanuszma, Oamuux  NOLOHCEHUs,
beckonmaxkmmble OAmyuUKuy.

ITporpamma 1a60paTopHON pabOTHI:
N3yunts 000pyaoBaHue MakeTa 1ab0paTOPHON YCTaHOBKHU.

N3yuuts criocoObl mapameTpupoBanus npeodpasosarens yactorel VLT FC 302;
[IporpamMmmupoBanue U opranusanus crocooos noaxmoueHuss VLT FC 302 mpu coBMecTHOI
paboTe ¢ KOHTPOJLIEPOM CHHXPOHU3AIMHY U TATIUKOM TIOJIOMKCHHUSL.

N3ydenne pexxuMoB U MapaMeTPOB HACTPOWKH KOHTPOJIIEpAa CHHXPOHU3ALHH.
N3yueHne OUHAMHYECKUX, HAarpy304HbIX M HSHEPreTUUECKHX XapaKTEPUCTUK ACHHXPOHHOTO
MPUBO/IA [IPU COBMECTHOMN pabOTe ¢ KOHTPOJUIEPOM CHHXPOHU3ALIUH.

ok whE

4.7. JlaGopaTopHblii CTeH]
«M3ydyeHune cuCTeMbl YIIPaBJeHUs IPy30N0ABEMHBIM MeXaHHU3MOM))

Vemanoenennoe ob6opyoosanue: Ilpeodpaszosamens ~ DANFOSS VLT FC-051Micro, makem
2pY30N00bEMHO20 MEXAHUIMA, OECKOHMAKMHble OAMYUKIL.

[IporpamMmma 1a60paTOPHO PaOOTHI:
1. Usyuuth 000pyaoBaHHE MaKkeTa JaOOPAaTOPHOIN YCTaHOBKH.
2. MByuuTh 0OCOOCHHOCTH TOIKIIOYCHHUS WM CIOCOOBI IMapaMEeTPpUPOBAHHS IPEOOpa3oBaTeis
yactotel VLT FC-051Micro;
3. TIporpammuposanue VLT FC-051Micro B pesxume paboThI «J1eOeaKa» 1 «ITud .
4. V3ydyeHue IMHAMHYICCKUX, HATPYy30YHBIX M JHEPreTHUCCKUX XapPaKTEPUCTUK ACHHXPOHHOTO
MPUBOJIA TIPU PabOTE OT CETU U OT MPeoOpa3oBaTeNsl YaCTOTHI.

B mpencraBieHHOM MOJIHOM Kypce MPeayCMOTpEeHa MepenoAroToBKa B oobemMe 72 gaca, B TOM
qyclie TeopeThueckas yacTb 20 yacoB, MpakTUUECKast 4acTh U JabopaTopHbIE paboTHI - 52 yaca.

Bo3MokHO MpoBefeHHE COKpALIEHHBIX KypcOB, 00BEM 3aHATHA B KOTOPBIX COTJIACYeTCs C
3aKa34YUKOM.

Tak)ke BO3MOXKHO TPOBEJCHUE OJHO- BYXJTHEBHBIX CEMHHAPOB, MPOrpaMMa KOTOPHIX MOXKET
CYILIECTBEHHO OTJIMYATHCS U COTJIACyeTCs OTAEIBHO.

PyxoBogurenp, K.T.H., moueHT kad. DAIIY HI'TY Kapemnukos B.M.
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