MWHUCTEPCTBO OBPASOBAHUSA U HAYKU
JIOHELIKOV HAPOJTHOM PECITYBJIMKU
T'OCYJJAPCTBEHHOE OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICILIET'O [TPO®ECCUOHAJIBHOI'O OBPA30OBAHUA
«TOHELIKMI HALTMOHAJIbHBI TEXHUYECKUA YHUBEPCUTET»

WU
\,N%O ¢
HV‘ T

« 3 »

PABOYAS ITPOI'PAMMA ITPAKTHUKHA
b52.B.01 (Y) YuyeOHasi NPAKTHKA: 03HAKOMHTEJIbHAS

(KO ¥ HANMEHOBAHHE MPAKTUKH COTTIACHO YUCOHOMY IUIaHy)

HamnpaBnenue noAroToBKu: 23.03.03 «Dxcrryaranus TpaHCIIOPTHOTEX-

HOJOI'MYCCKHNX MAalllMH M KOMIIJICKCOB)»

(KOZ[ 1 HAaMMCHOBAHHEC HAIIPABJICHHUS IIOATOTOBKU / CHCHI/IaHLHOCTI/I)

HanpasienHocts (mpoduib): DNEKTPONPUBOJL U AIIEKTPOOOOPYI0BAHUE TPAHC-

MOPTHBIX CPEACTB. DIEKTPOMOOUIIH

(HamMeHOBaHHUE PO(UIIL / MATHCTEPCKOI IPOTrpaMMBI /CIIeIAATH3AIINH)

[Iporpamma: OakajgaBpuaT
(bakanaBpHaT, MarkCTPaTypa, CICLHATUTET)
dopma oOydeHUS: OYHas
(o4Has1, 3a04YHas, OYHO-320YHAas )
dopma oOyueHus Ounas
Cemectp 2
OO6mas Tpy10€MKOCTb B 3.€./HelIeIIX 3/2
dopma KOHTPOJIA 3a4€T C OLCHKOM

Jloneunxk, 2022 r.



Pabouas mporpamma y4eOHON MPAKTUKU COCTABJIEHA B COOTBETCTBUM C YUEOHBIMU
IJIaHaMHM 10 HampaBieHuto noarotoBku 23.03.03 «DxcrmyaTanus TPaHCIOPTHO-
TEXHOJIOTHYECKNX MAIlliH U KOMIUJIEKCOBY», HAMPABICHHOCTh (Mpoduiib) — «DIEKTPO-
IPUBOJ U 3JEKTPOOOOPYAOBAHNE TPAHCHIOPTHBIX CPEACTB. DIEKTPOMOOMIIBY) amst 2023
roja npuéma o o4Hoi popme 00yueHus.

CocraBuTelnb:
JloueHT kadeaphl S1eKTPONPHBO/A U ABTOMATH3AIAH
TIPOMBIIIIEHHBIX YCTAHOBOK, K.T.H., IOLCH

/e~ Mupomnuk J[.H.

7 (moamuce)
Pa6ouasi mporpamMma pacCMOTpEHAa M MNpHHATA Ha 3acelaHuM Kadeapsl
«DEKTPONPHUBOJ ¥ ABTOMATH3AIMS NPOMBIILIEHHBIX YCTAHOBOK.
ITpotokon ot « O7» &3 2023romaNe J .

3aBeqyromuii kadenpoii G Poskapska [1.W.
(nommcg)/ (®.N.0.)

Pa6ouas nporpamma onobpena yuebHo-meroauueckoi komuccuer FOYBIIO
«IOHHTY» no HanpaBneHutro mnoarotoBkd 23.03.03  «Oxcruryaranus
TPAHCTIOPTHO-TEXHOIOTMYECKUX MAIIUH U KOMILIEKCOBY.

IMporokon ot « &3 » O3 2023 roma Ne 2
IIpencenarens @ Po3kapska [1.1.
(mogmuce)” (®.H.0.)

Pabouas nmporpamma nmpakTuku npojasiena s 20 rojia npruéma Ha 3acelaHuu
Kadeaphl JEKTPOIPHUBO/IA U aBTOMATU3AIIMH TPOMBIIIIJIEHHBIX YCTAaHOBOK.
ITIpoTokos oT « » 20 roaa Ne )

3aBenyrommii kadeapou

(moamuce) (®.1.0.)

Pabouas nporpamma npakTUku mpoasiena ass 20 rojia npuéma Ha 3acelaHuu
Kadeapsl JEKTPOIPHUBO/Ia U aBTOMATHU3AIIMH TPOMBIIIJIEHHBIX YCTAaHOBOK.
IIpoTokos oT « » 20 roaa Ne )

3aBemyrommii kKadeapon

(moamuce) . (©.1.0.)

PaGouast mporpamma npaktuku npoaJieHa st 20 ronaa npuéma Ha 3aceIaHUU
Kadeapsl AIEKTPONPUBOIA U ABTOMATU3ALUN TPOMBIIIJICHHBIX YCTAHOBOK.
[IpoTOoKOI OT « » 20 roma Ne :

3aBenyrommii kadeapoi

(moamucs) (®©.1.0.)



1 HEJIb U 3AJTAYUM ITPAKTUKHA

HCHBIO IMPAKTHUKHU ABJIACTCA U3YYCHUC U OCBOCHHUC TEXHOJIOTUH 6BICTp0FO IMpOTO-
TUIIMPOBAHHUA C IPUMCHCHHUEM COBPEMCHHBIX MUKPOKOHTPOJIJIICPOB U 3D neuartu.

3anaveil IpakTUKU ABIISETCS MPUOOPETEHNE MPAKTUYECKUX HABBIKOB B CO3/IaHUU
HOBOT'O O0OpYIOBaHMs, ISl YETO CTYACHTAMU BBITIOJHSIOTCA 3Tamnbl co3ganus 3D mo-
NN, €€ IeYaTH, NpOrpaMMHUPOBAHUS MPOCTEUIINX MUKPOKOHTposuiepoB. Ha manHOM
3Tare OCBAMBAIOTCS MapajlIeIbHO OCHOBBI MEXATPOHHBIX U POOOTOTEXHUYECKUX CH-
CTEM.

[Tocne npoxXokKAeHUS IPAKTUKU CTYI€HTHI JOJIKHBI:

- 3HaTh ycrTpoiicTBo 3D mpuHTEpa, €ro HaCTPOMKH; METOJIMKY HCHOJb30BAHMS
SI3bIKA IPOrPAMMHUPOBAHNS COBPEMEHHBIX MUKPOKOHTPOJIIIEPOB.

- yMeTb co3aaBaTh 3D Mozenu u npou3BOANUTH UX I1€YaTh; COCTABIIATH MPOCTEH-
LIME MMPOTPaMMBI JUIsl YIIPABJICHUS. MEXAaTPOHHBIX MOJYJIEH C IPUMEHEHHEM COBPEMEH-
HBIX MUKPOKOHTPOJUIEPOB.

- BJIQJIETh HABBIKAMU CO3JIaHMS U NleyaTu npocteimmx 3D mMonenei, nporpaMmu-
pOBaHUA OTJIaAOYHOMU TIaThl Arduino nano.

2 MECTO ITPAKTHUKH B CTPYKTYPE
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TpakTrka MPOBOAUTCS MOCE M3y4YeHHs] AUCUUILIUH: «KoMMbIOTEpHAs U WHXKE-
HepHas rpadukay, «Pusukay, «MHpopmaTrkay.

JlaHHas PaKTUKa SBJSIETCS OCHOBOM I OCBOEHHS 00YYaIOIIUMHUCS CIIeTyIOIINX
IUCUUIUIMH: « MUKponpolieccopHasi TeXHUKa», «CHIIOBast 3JIEKTPOHHUKA, a TaKKe Mpo-
XO0KJIEHHsI TOCY1apCTBEHHOM UTOTOBOI aTTeCTaIuH.

3 BUJ IPAKTUKH, ®OPMA U CIIOCOB EE ITPOBEJIEHUS

[1o Buay mpakTuka siBIseTCsA yueOHOM.
IIpakTHKa NpOBOAUTCSA TUCKPETHO.
[To ciocoOy mpoBeneHust NPaKTHKA SIBISIETCA CTAMOHAPHOW MM BBIC3THOM.

4 CTPYKTYPA U COAEP) KAHUE ITPAKTUKH

OO0beM TMPAKTUKHA B 3aYETHBIX CAMHUIIAX U €€ MPOJODKUTEILHOCTh B HEIEISIX
(dacax) ompenensitoTcs y4eOHBIM IUIAHOM M0 HampasieHwio moarotoBku 23.03.03
«IKCIUTyaTaiusi TPaHCIIOPTHO-TEXHOJIOTUUECKUX MAIIUH U KOMIUIeKcoB» aist 2023 ro-
J1a Ipuema.

OO6mrast Tpy10EMKOCTh MPAKTHKU cocTaBisieT 3 3.e. (108 gacoB). [IpakTuka mpo-
BOJUTCS HAa MIPOTSKEHUU 2 HEJENb.



Ne Orarbl NpaKTUKH
n/m

Buter paboT, BBITTOJIHAEMBIX
00yJaronmmcs o1 PyKOBO/I-
CTBOM TIPEMNOABATENS U CaMO-
CTOSITEJIHPHO (Y9aChl/JTHN)

dopmsl
TEKYILETO
KOHTPOJIA

1 | IloaroroBUTENLHBIN

WHCTpYKTaX 1O TEXHUKE Oe3-
OIAaCHOCTH, OTIpe/IeTICHNE 1IeNU U
3aj71a4 NPaKTUKH, BblJa4a HHIH-
BUIyaJILHOTO 3aJIaHusl, HUH(OP-
MHPOBAHHE O MECTE MPOXOXKIe-
HUSI IPAKTUKH, PACTIOPSIKE JIHS,
BUJaX paboT 1 uX 00bEMax u
T.1. (8 yacoB/1 neHB)

Cnaya MHCTpPYK-
Ta)ka Mo TEXHUKE
0€30I1acCHOCTH

2 | OcHOBHOIM

Jleranuzanus WHIWBUYaTbHOTO
3aJaHusl, MOUCK paIlMOHAJIbHBIX
IyTen ero peuenus. l3ydenwne
TEXHOJIOTUH O00OPYJIOBaHHS BbI-
OpaHHOUM 0a3pl MpakTUKH. Paz-
paboTKa METOAMK M MOJArOTOBKA
MaTepHagoB JUIsl BBIIIOJHEHUS
OKCHEPUMEHTATIBHBIX (IKCIEpH-
MEHTaJbHO-TEOPETHUECKUX) HC-
ClIeZIOBaHUl, TOJIy4YeHHUE Tep-
BUYHBIX PE3yJIbTaTOB HCCIEAO-
BaHui. OOpaboTka u aHaIU3
MEPBUYHBIX PE3YJIbTATOB HCCIIE-
noBaHui. (96 yacop/12 mHel).

IIpoBepka 3amoJi-

HEHHS JTHEBHMKA
ITPAKTUKH.
IIpoBepka  mpo-

MEXYTOUHBIX OT-
4eToB (pe3yibTa-

TOB).
Breimonsenne KoH-
TPOJBHBIX  3aja-

HUNU C IIEJbl0 Te-
KYIIEro OLIEHUBa-
HUSl TpUOOpeTeH-
HBIX 3HAHUH, yMe-
HUM ¥ HaBBIKOB.

3 | 3aBepiiarouuii

Cucremaruzanus  MaTepUaIOB
MO TMpaKTHKE, COCTAaBICHHE U
oopmienne oTyéra Mo MpaxKTH-
K€ B COOTBETCTBHH C MPEIbSIBIIS-
eMBbIMH TpPeOOBaHMUSMHU, IOATO-
TOBKa JOKJIa/Ja IO pe3ysbTaTam
MNPOXOKJCHUS MPAKTUKH (8 dYa-
coB/ 1 feHb)

3ammra oT4éTa 1o
IIPaKTHKE

S INTAHUPYEMBIE PE3YJBTATBI ITPOXOXAEHUSA IPAKTUKHU

B pe3ynbrare npoxoKaeHus IPaKTUKU Yy 00y4arolerocs J0KHbI ObITh COopMu-
POBaHBI CIEAYIOIIME KOMIIETCHIUU:
- CLIOCOOHOCTB COCTaBE KOJIJIEKTUBA UCIIOJIHUTENEH K aHaJIU3y NEpeJoBOro Hayd-
HO-TEXHUYECKOIO OMNbITa M TEHICHLUMW Pa3BUTHs TEXHOJIOTMM JKCIUIyaTalluu TpPaHC-
HOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTUYECKUX MalIUH 1 006opynoBanus (I1K-1).
B pesyabraTe ocBoenus komnereHuu [1K-1 cryaeHT nomkeH:




3HAMb:

- OCHOBHBIE CIOCOOBI aHalM3a COCTOSHHUS HAYyYHO-TEXHHUYECKOH MpoOJeMbl U
TEHACHIIUNA Pa3BUTHUS TEXHOJIOTUN OOBEKTOB MPOPECCHOHATBHON AESITETbHOCTH.

ymemn:

- UCMOJB30BaTh OCHOBHBIE CMOCOOBI aHaIM3a COCTOSHUSA HAyYHO-TEXHUYECKOU
npoOyieMbl M TEHIASHIMI pPa3BUTHS TEXHOJOTUH OOBEKTOB MpPO(ECCHOHATBHOU Jesi-
TEJIbHOCTH.

81a0emsy:

- HaBbIKAMHU U NpUeMaMu NoAOOpa, MU3yYEHUS U aHaJIM3a COCTOSHUS HAy4HO-
TEXHUUYECKON MpOoOJIEMbl U TEHACHLUMH pPa3BUTHS TEXHOJIOTMH OOBEKTOB NHpo(heccho-
HaJIbHOW JEATEIbHOCTH.

- U3y4aTh U aHAJIM3UPOBATh HEOOXOAUMYIO MH(OPMALINIO, TEXHUUYECKHE JTAHHBIE,
NOKa3aTeNH U Pe3yJIbTaThl pabOThI 110 COBEPIIEHCTBOBAHUIO TEXHOJIOTMUYECKUX IPOLEC-
COB 3KCIUIyaTallud, PEMOHTA U CEPBUCHOIO OOCIY>KMBAaHHS TPAHCIOPTHBIX U TPAHC-
nopTHO-TexHoJornueckux mammt (I1K-4).

B pesynbrate ocBoeHust komnereHuuu [1K-4 cTyaeHT nomxeH:

3HAMb:

- METO/Ibl TEXHOJIOTUHU IMPOU3BOJCTBA U PEMOHTA arperaToB U CUCTEM TPaHCIIOPT-
HBIX ¥ TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAILIUH U 000PYI0BaHMS;

- OCHOBHBIE CIIOCOOBI aHAJIM3a COCTOSHUSI HAYYHO-TEXHUYECKOW MPOOJIEMBI ITy-
TéM 1noAdopa, U3yUEHUs U aHAJIN3a JINTEPATYPHBIX U MMaTEHTHBIX HCTOUYHUKOB 110 TEMa-
TUKE 00BEKTOB NPOPECCUOHATIBHON AESITENbHOCTH;

- YCTPOMCTBO, PYHKIMOHAIbHBIE BO3MOXXHOCTU U NMPUHLMI AEHCTBUSI TUITUYHBIX
IEKTPO- THIPO- U THEBMOAIIIIAPATOB TPAHCIIOPTHBIX CPEICTB

ymemb:

- UCIOJb30BaTh OCHOBHBIE CIOCOOBI aHAIM3a COCTOSHUS HAYYHO-TEXHUYECKOU
npo6sieMbl MyTEM MOA00pa, U3YUYECHUS U aHAIN3a OTEUYECTBEHHBIX U 3apyOEKHBIX JIUTE-
paTypHBIX U MAaTEHTHBIX UCTOYHUKOB IO TEMAaTUKE OOBEKTOB MPO(ecCHOHANbHON nes-
TEJIbHOCTH;

- UCIIOJI30BAaTh CTAHJAPTHI, CIIPABOYHBIA MaTEpHaJl, IPABUJIA IOCTPOEHUS U UTe-
HUS DJIEKTPUYECKUX, THAPABINYECKUX U MHEBMATUYECKHUX CXEM C DJEKTPUYECKUM H
IPOrPaMMHBIM YIIPaBIECHUEM;

énademsy:

- HaBBIKAaMH U NpUeMaMH 10100pa, U3yUYEeHUs U aHaIU3a OTEUECTBEHHBIX U 3apy-
O€KHBIX JIUTEPATYypPHBIX U MAaTEHTHBIX UCTOYHUKOB 10 TEMATHKE O0OBEKTOB IMpodeccuo-
HaJIbHOW JIEATEIIHOCTH;

- HaBBIKAMM pa3pabOTKU U YTEHMsI DJIEKTPUUECKHUX, THIPABINYECKUX U MMHEBMa-
TUYECKHUX CXEM C JJIEKTPUYECKUM U IIPOrPAMMHBIM YIIPaBICHUEM.

@opMHUpPOBaHME KOMIIETEHIIMU B PE3YJIbTATE MMOATAITHOIO NPOXO0KACHUS ITPAKTUKH

OTarnbl NPaKTUKHU Ko xomnereHmm

IloaroroBuTeILHBIN

OcHOBHOH I1K-1, TIK-4

3aBepIiaronmi
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6 ®OPMA INIPOMEXYTOUYHOM ATTECTAILIMU IO IIPAKTUKE

[To pe3ynbraTaM MpPOXOXKIEHUS MPAKTHKH OOYYaroIIMiCs MPEICTaBIsSeT Ha Ka-
benpy crnemyroomue JOKYMEHTBI: THEBHUK MPAKTUKH, OTUYET B COPOIIIOPOBAHHOM BHJIE
[0 pe3yJibTaTaM MPOXOXKICHUS MPAKTUKH (BKIIOYAET B TOM YHUCIE U PE3YJIbTATHI BbI-
MOJIHEHUS] UHAUBUAYAJIbHOTO 33JIaHNs), OT3bIB PYKOBOJIUTENS MPAKTUKHU OT MPEANpUsi-
THSL.

TekcT oTueTa JOJKEH BKIIIOYATH CIAEAYIOIINE OCHOBHBIE CTPYKTYPHBIE 3JIEMEH-
ThI:

1. TuTynbHBIN JTUCT.

2. nauBuiyanbHbIN TJ1aH TPAKTUKH.

3. BBenenue, B KOTOPOM yKa3bIBalOTCSA: LIEJIb, 33/1a41, MECTO, J1aTa Hayaia v mpo-
JOJKUTEIbHOCTD MTPAKTHKHU.

4. OcHOBHasl 4acTh, COJEpKaIasi: MEePEYCHh OCHOBHBIX paldOT W 3aJaHUM, BBI-
MOJIHEHHBIX B MPOIIECCe MPAKTUKHU, aHATIU3 MTOJTyYE€HHBIX PE3YyJIbTaTOB.

5. 3akiroueHue, BKIIOYAIOIIee: ONMMCAHUE HABBIKOB U YMEHUH, IPUOOPETECHHBIX B
Ipolecce MPAaKTUKH; aHAJTU3 BO3MOKHOCTH BHEAPEHUS PE3yJIbTaTOB MPAKTHUKU, UX UC-
MOJIb30BAHUS JIJIs1 pa3padOTKU HOBOT'O MJIM YCOBEPIIEHCTBOBAHHOTO MPOIYKTA WU TE€X-
HOJIOTMH; MHIUBUIyaJIbHbIE BBIBOJIBI O MTPAKTUYECKON 3HAUMMOCTU MPOBEJIEHHON pado-
THI.

6. CIMCOK MCMNOJb30BAHHBIX UCTOYHUKOB.

7. IpunoxeHusi, KOTOpble MOTYT BKJIIOUATh: WIUTIOCTpALMK B BUje (oTorpadui,
rpauKoOB, PUCYHKOB, CXE€M, TaOJHIl; JIMCTUHIU Pa3pabOTaHHBIX M HMCIOJIb30BAaHHBIX
IporpaMM; MPOMEKYTOUHbIE PACUEThl; THEBHUKH UCIIBITAHUH.

3amuTa oTYéTa MO pe3ysibTaTaM MPOXOXKICHUS MPAKTUKU MPOBOAMUTCS B YCTa-
HOBJICHHBIE CPOKH. 3aluTa BKJIIOYAET B ce0s BHICTYIUIEHHE 00ydYaromierocs ¢ HHpop-
Maiueil o npojeIaHHoN padoTe, pe3ynbTaThl KOTOPOM BBIHOCATCS Ha MPE3EHTAIHIo, a
TaK>K€ OTBETHI Ha BOIPOCHI ITPENOIABATEIA.

®opwma arrectanun — qudGepeHIIMPOBAHHBIN 3aU€ET.

7 ®OHJ1 OHEHOYHBIX CPEACTB JJ151 IPOBEJIEHUA
HNPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIIIUXCA 11O IPAKTUKE

7.1 IllpuMepHasi TEeMATHKA HHANBUIYAJbHBIX 3aJaHUH

Tematuka HHAWBUYaJIbHBIX BaﬂaHI/Iﬁ onpecAcCIACTCA OpPraHU3allMOHHBIMHU W
TEXHOJIOTHYSCKUMHU BO3MOKHOCTIMH 0a3bl IMPAaKTUKH. Onu MOT'YT BKIIIOYAaTh ACTAJIIBHOC
O3HAaKOMJICHHUC C OTACJIIbHBIMM BUJaMH O60py,Z[OBaHI/IH, CHCHI/I(bI/I‘ICCKI/IMI/I TCXHOJOTHU-
YECKUMHU OIICpalsAMMU, C60p N aHaJI1i3 KOHCTpYKTOpCKOﬁ WJIM TEXHOJOTMYECKOU HOKY-
MCHTaIMu. HpI/I BO3MOKHOCTHU palu3alru HCCICAOBATCIILCKUX ACIICKTOB MHAWBHUIY-
AJIBbHBIC 3aJaHHAg MOI'YT BKIIOYA4aTb O3HAKOMIICHHUC C 0azamu JaHHBIX H CTpYKTypOﬁ
HAay4YHbIX ITaKCTOB, Y4aCTHC B paspa60TKe ImporpamMm I/ICCJ'ICI[OBaHI/Iﬁ N BBIIIOJIHCHUC
9KCIICPUMCHTOB, COCTABJICHHC pe(bepaTOB )41 aHHOTaHI/Iﬁ Ha TCXHOJIOTHYECCKYIO U HUCCJIC-



JIOBATENIbCKYIO0 JTOKYMEHTALMIO, COCTABJIECHUE OTYETOB, a TAKKE HAMMCAHWE HAYYHBIX
0030pOB WM CTATEH.

OOmue TpeboBaHUsI K CTPYKTYpE, MOJHOTE PACKPHITHS BOIPOCOB, COCTABIIAIO-
IIUX WHIMBUAYAJIBHOE 3aJaHHUE, PEKOMEHJALNHA N0 BO3MOKHOMY MCIOJIb30BAHUIO WH-
(OpMaIMOHHBIX UCTOYHUKOB OINPEAETSIOTCS UHAUBUIYAIbHO PYKOBOJIUTEIEM MPAKTH-
KH OT Kad)eIphbl.

[TpumepaMu UHAMBUAYAIbHBIX 3a1aHUNH MOTYT OBbITh: co3/1aHue mpocTeimmx 3D
MOJIeJIeH TI0 YepTexXy, MporpaMmmMupoBaHue otianouHon miatel Arduino NANO s pa-
00ThI ¢ MPOCTEUIIUMU MOIYJISMH, NTaTYUKaMH U BXOJIaMU/BBIXOJAMH MHUKPOKOHTPOJI-
jepa.

7.2 Boripochbl 1 KOHTPOJIbHBIE 3aIaHUsl VISl OLEHKHM 3HAHWH, YMEHUIl, HABBI-
KOB U (WIH) ONbITA JEATEJbHOCTH O00yYAIOIIUXCH, XAPAKTEPHU3YIOUIMX JTalbI
(opMupoBaHUs KOMIIETEHIHII B Mpolecce MPOXO0KIeHUsI MPAKTUKHU JTOJDKHBI OBITh
chopMyITUpOBaHBI MPEMOAABATENIEM UHANBUAYATHFHO B 3aBUCHMOCTH OT YCIIOBUH TPO-
XOKJIEHUS MPAKTHKH, CTICNN(PUKNA MaTepUaTbHOU M TEXHOJIOTHYECKOM 0a3bl, mpodeccu-
OHAJILHOM HAMPABIECHHOCTH, XapaKTepa U MOJHOTHI BBIIIOIHEHUS UHIUBUAYAJIBHOTO 3a-
JaHus, a TaKke psma apyrux (axtopoB. TakTuueckass HalpaBiICHHOCTh BOMPOCOB U
KOHTPOJIbHBIX 3aJIaHWi HaIlpaBjeHa Ha MAaKCUMaJIbHOE CIMOCOOCTBOBAHHE IMOATOTOBKHU
CTYJICHTAa K BBIMTOJIHEHUIO BBITTYCKHON KBATM(DUKAITMOHHOW paOOTHI.

7.3 PekoMeHyeMble BONPOCHI sl MOATOTOBKHU K 3al[UTe OTYETA MO pe3y.ab-
TaTaM MPOXO:KAEeHHUs MPAKTUKHU JODKHBI YYUTHIBATH BUJ MIPAKTHKU U XapakTep Mpo-
deccruoHaIbHON JESTEILHOCTH, Ha KOTOPBIN HareneHa npakTuka. OHU BKIIOYAIOT BO-
MIPOCHI JUTsI IOATOTOBKH K TIOJIBEJICHUIO UTOTOB MPOXOXKJICHUS MPAKTUKH, B TOM YHCIE
BOTIPOCHI, KOTOPBIE, KaK MPaBHUIIO, 33JAIOTCs OOYUYaIOIUMCS MPHU 3aIIUTE OTYETOB IO
MIPaKTHKE.

7.4 Kputepum onleHUBaHUA

HToroBoe oreHMBaHUE pPE3yJIbTATOB MPOXOXKIACHHUS MPAKTUKH OO0YYaIOUIUMCS
MOJKET CKJIaIbIBaThCSl U3 OLIEHUBAHUS OCHOBHBIX BUJIOB Pa0OT, MPEAyCMOTPEHHBIX MPO-
rpaMMoOil npakTuku. Pacnpenenenne MakCMMalIbHOTO KOJMYECTBA OANIOB O OLIEHHBA-
eMbIM BHUJaM padOT MpeACTaBICHO B TaOIHIIe.

OueHnBaeMbie BUBI pabOT MakcuMalibHOE KOJIMYECTBO OAJJIOB
BrinosiHeHre MHAMBUTYAJIBbHOTO 3a/I1aHUS 30
ConepxaHue 0T4éTa 30
XapaKkTEPUCTUKA PYKOBOAUTEIS MPAKTUKH 20
3amnura oT4éTa M0 NPaKTHKE 20
Hroro 100

XapakTepuCTUKa PE3yJbTaTOB MPOXOKIACHUS OOYyYAIOMUMCS MPAKTUKHU 10 TPH-
Hsatoii B 'OYBIIO «/JIOHHTY» cucreme olieHUBaHUSI UMEET BU:



«Otamgro» A (90-100) — comepkanue U opopMIIeHHE OTYeTa MO MPAKTUKE
MOJTHOCTBIO COOTBETCTBYIOT MPEIbSIBISIEMBIM TpPEOOBAHUSM, XapaKTEPHUCTHUKA
IPAKTUKAHTA MOJOXUTEIbHAsA, OTBETHl HA BOIIPOCHI IO IPOrpaMme MPAKTUKHU
MOJIHBIE U TOUHbIE, MH/IUBUyaIbHOE 33/IaHUE BHITIOJTHEHO 0€3 3aMeUaHuil.

«Xoporo» B (80-89) — BeIMOJIHEHBI OCHOBHBIE TPEOOBaHUS K MPOXO0KICHHUIO
MPAKTUKHU NPU HAJTMYUKU HECYNIECTBEHHBIX 3aME€UaHUM MO COJIEp>KaHUI0 U (popme
OTYETa, XapaKTEPUCTUKA IIPAKTUKAHTA [IOJIOKUTEIbHAsA, B OTBETaX HA BOIPOCHI 10
porpaMMe MPAKTUKU OOYYaIOIIUICS TOMYyCKaeT ONpe/iesIeHHbIe HETOYHOCTH, XO-
TS B L€JIOM OTBEYAET YBEPEHHO U UMEET TBEPJbIE 3HAHUSA, UHAVMBUAYAIIBHOE 3a-
JIAHUE BBIIIOJIHEHO C HE3HAYUTEIbHBIMU 3aMECUYAHUSAMU.

«Xopomo» C (75-79) — 3Hanus u npuoOpeTeHHbIE MPAKTHYECKUE HABBIKUA 00Y-
YaloUIerocs YJOBJIETBOPAIOT OCHOBHBIM TpeOOBaHMSIM YypoBHS B, xapakrtepuctuka
MpaKTUKaHTa MOJIOKUTENbHAs, B OTBETAX HAa BOIPOCHI M0 MporpaMMe MpakTUKU o0yya-
IOLUIHCSA JOMYCKAeT HETOUYHOCTH, HO B LIEJIOM, JEMOHCTPUPYET AOCTATOYHO XOPOLIUE
3HaHMS, BBIMOJHEHHOE MHIUBUIYaJIbHOE 3aJaHIE UMEET HE3HAUNTEIbHbIC 3aMEUYaHMUSI.

«Y nosneropurenbHo» D (70-74) — U3II0)KEHUE MaTepuana B OTUYETE J10CTa-
TOYHO IIOJIHOE, HO HMMEKT MECTO OTAECNIbHBIE IOTPELUIHOCTH, XaAPAKTEPUCTUKA
IPAKTUKAHTA IOJIOKUTEIIbHASI, B OTBETaX Ha BOMPOCHI 00yYarolIMiics HE BCeraa Je-
MOHCTPUPYECT NOHNMMAHUC CBA3N TCOPCTHYCCKOTO MaTCpHrajia C IMMPAKTUICCKUMUA BOIIPO-
caMu, 110 UHJIUBUIYATbHOMY 3a/IaHUI0 UMEIOTCS OTACNIbHbIC 3aMEUaHHUS.

«Y nosnerBoputenbHo» E (60-69) — UMEIOTCA 3aMedaHus 10 MOJHOTE M3JI0-
XKEeHUsI U 0(DOPMIICHHIO MaTepualia B OTYETE, XapaKTEPUCTHUKA MPAKTUKAHTA T1O-
JIOKUTENbHAsI, IPU OTBETAX HA BOIMPOCHI CTYJICHT JIOMYCKAET OIMIUOKHU, WHIUBUIY-
AJIbHOC 3a4aHUEC BBITIIOJIHEHO C 3aMCUYAaHUSIMU.

«HeynosnerBopurenbHO» FX (35-59) — B 0TUETE OCBEIICHBI HE BCE Pa3/Ieiibl
[IPOTpaMMBbl MIPAKTUKHU, BBISIBICHBI 3HAUUTENIbHbIE MPOOEJbl B YCBOGHUH OCHOBHOTO
IPOrpaMMHOr0 MaTepualia, HEyMEHHE MOJb30BaThCsl TEOPETUUECKMMU 3HAHUSMHU Ha
MIpaKTUKe, 0 UHANBUAYAJILHOMY 3aJaHUI0 UMEIOTCS CYLIECTBEHHbIE 3aMEUYaHu.

«HeynosnerBopurenbHo» F (0-34) — oTyeT 1o pe3ynbTraTtaM MPOXO0KIACHUS
MPAKTUKU HEIOJIHBIN, C CYIIECTBEHHBIMU 3aMEUAHUSIMU 10 HU3JI0KEHHOMY MarTe-
puairy, Ha BOMPOCH OOYYaIOIIMICS HE JaeT YJIOBJIECTBOPUTEIbHBIX OTBETOB, WH-
JTUBUAYAIBHOE 3aJaHUE HE BBIITOJIHEHO.

OueHka no MOpPakTUKE MNPUPABHUBAECTCS K OIEHKAM IO TEOPETHYECKOMY
OOYYEHHIO W YUYUTHIBAETCS MPU MOJBEACHUU UTOTOB OOIIECH yCIEeBAeMOCTH 00Y-
Yaromerocs.

8 YYEBHO-METOANYECKOE U HTH®POPMALMNOHHOE OBECIHHEYEHUE
INPAKTUKH

8.1 OcHoBHas JuTeEpaTypa:
1. bepmanckuit U.A. MUKpPOKOHTPOJIIEPHI I MUKPOIIPOLIECCOPHBIE YCTPOWCTBA B
ANIEKTPOIHEPTETHKE : yuyeOHoe mocodue / bepmanckuit M1.A.. — Mocksa, Bosnorna :
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Nudpa-Unxenepus, 2022. — 216 ¢. — ISBN 978-5-9729-0784-7. — TekcT : 3Jek-
tpoHHBIN // IPR SMART : [catit]. — URL: https://www.iprbookshop.ru/124263.html

2. Ilernn B.A. Ilpakruueckas sunuknoneaus Arduino / Iletun B.A., bunskos-
ckuii A.A.. — Mockga : JIMK Ilpecc, 2020. — 166 ¢. — ISBN 978-5-97060-798-5. —
Texkcr anektponueii / IPR SMART ; [caiiT]. =~ —  URL:
https://www.iprbookshop.ru/124729.html

8.2 JlomostHMTEIbHAA JTUTEPATYpA:

3. Makapos C.JI. Arduino Uno u Raspberry Pi 3: oT cCXeMOTEXHUKH K UHTEPHETY
Bemert / MakapoB C.JI.. — Mocksa : JIMK Ilpecc, 2019. — 204 ¢. — ISBN 978-5-
97060-730-5. — Tekct : onektponnbii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124533.html

4. Jlucsx B.B. OcHoBbl kKommbloTepHOU Tpaduku: 3D-moaenupoBanue u 3D-

neyath : yuebHoe nocodue / Jlucsak B.B.. — Pocros-na-J/lony, Taranpor : U3natensb-
ctBo lOxHoro ¢enepanpHoro ynusepcuteta, 2021. — 109 c. — ISBN 978-5-9275-
3825-6. — Tekcer : onextponssii // IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/117159.html

5. Kapramesuu A.H. DnektpooOopyaoBaHre W AIEKTPOHHBIE CHUCTEMBI TPAaHC-
MOPTHBIX CpelcTB : yuebHoe nocobue / Kapramesuu A.H., Pygamko A.A.. — MuHck :
PecryOnukanckuii MTHCTUTYT npodeccuoHanbHoro oopaszosanus (PUIIO), 2022. — 315
c. — ISBN 978-985-895-046-0. — Texcr : anekrponnsiii // [IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/125434.html

8.3 YueOHo-MeTOAMUYeckue u3aanusi, pazpadorannbie B 'OYBIIO «OH-
HTY»:

6. Meroanueckue yka3zaHus K MPOXOXKJIECHUIO 03HAKOMUTENIbHONW y4eOHOU Mpak-
TUKW Uil oOydaromuxcs HampasieHus noarotoBku 23.03.03 Dkcrutyaranus TpaHc-
MOPTHO-TEXHOJIOTUIECKUX MAITUH U KOMIUIEKCOB (DJIEKTPOIPUBO U DIEKTPOOOOPYA0-
BaHHME TPAHCTIOPTHBIX CPEJCTB. DIEKTPOMOOMIH) [DnekrpoHHsiid pecypc] / TOYBIIO
«IOHHTVY», Kad. snextponpuBog U aBTOMAaTHU3alKs MPOMBIIUICHHBIX YCTaHOBOK ;
coct. 1. H. Mupomnuk. - 280 K6. — Joneux: JOHHTY, 2020. (moctyn uepe3 TUUHbII
KaOWHET CTy/ICHTA).

8.4 IIporpammHoe obecnieueHue:

Arduino IDE — MHaTerpupoBanHasi, CBOOOIHO pacipocTpaHseMas cpeia pazpa-
ootku. JIlunensus LGPL nwiu GPL.

Repetier-Host — MHTerpupoBanHasi CBOOOIHO pacrpocTpaHseMas cpeia s Mo/-
rOTOBKM MoJieNiel U otnpaBku ux Ha 3D nevats. JIunensus: GNU GPL V3.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE INTPAKTUKHA

MecTta npoBeaeHHs MPaKTUKU: JTabopaTOpuu Kadeapsl « IEKTPONPUBOI U aBTO-
MaTu3alus NpoMbllUIeHHbIX ycTaHOBOK» JJOHHTY, a takke npennpustus pa3indHoOn
(GopMbI COOCTBEHHOCTH, CBSI3aHHBIE C TMPOU3BOACTBOM, NEpeaaveii, pacrpeaeneHueM
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NMOTPEOJICHUEM DJICKTPOIHEPrUH, pacnoioxkeHHble B Jlonenkoi Haponnoii PecyOnuke
P®. Jlonyckaetcs caMOCTOSTENbHBIN MOA00P CTyI€HTaMU MECT MPAKTUKU.

MarepuanbHO-TEXHUYECKOE 00ECIIEYeHNEe MOXKET BKIIIOYATh B CEOS OMEIICHHUS,
obopynoBaHue, MPUOOPHI M MHCTPYMEHTHI, KOMIIBIOTEPHOE 000pyI0BaHNEe 0a3bl MpaK-
TUKH.

[TpoxokneHne mpakTUKu B JabopaTopun Kadeapbl «DIEKTPOMPUBOI U aBTOMa-
TU3AIHs TPOMBIIIUICHHBIX YCTAHOBOK)» 00€CTICUeHO HAJTUYHEM CIICTYIONTNX MTOMEIIEHUN
1 000pyIOBaHUSL:

1. CnenuanuzupoBanHas jgadoparopus Ne8104 yueOHBIN Kopityc 8 115 poBeje-
HUS JJA0OPATOPHBIX padOT, TPYNIOBBIX U UHAUBUIYAIBHBIX KOHCYJIbTaMi. Crernuan-
3UpOBaHHOE OOOpPYJOBaHHUE: MPOrPaMMHUPYEMBbI Jloruueckuit koHtposiep Modicon
Premium, nporpammupyemsiii jorudeckuii koutposuiep Modicon Twido, T4 Altivar
71, neurarens 550 Bt. Kommbrorepsr P-4-3,0 1P4-3,0Ghz/O3Y512Mb/80Gb, (OC -
Windows XP Professional x86 wu Windows 7 (akagemudeckass MOJ-TIMCKa
DreamSparkPremium), LibreOffice 3.3.0.4 (GecrutatHasi Bepcusi); mporpaMmMHoOe obec-
neuenue: ans padotsl ¢ [IY ¢upmsl Schneider Electric — SoMove (FDT Standalone)
V2.8.3), ATV71 Communication parameters manuals (OecriiaTHasi Bepcus); CIEIUaIH-
3UpOBaHHAs MeOesb: JOCKa ayAuTOpHAs, CTOJbI ayAWTOPHBIC, CTYJIbS YYCHHUYECKUE;
JIEMOHCTPAIIMOHHBIE CTCH/IBI M TUTAKATHI.

2. CnennanusupoBanHas j1aboparopust Ne8105, yueOnbIit kopmyc 8, st mpoBe-
JieHus 1a00paTOpHBIX pabOT, TPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTaui. Crenua-
Jau3upoBaHHOE oOopynoBaHue: JlabopaTopHbIl CcTeHI «DIEKTPONPUBOJ U CHUCTEMA
yIpPaBJIEHUS] MOCTOBOTO KpaHa», B COCTaBE JCHCTBYIONIETO MaKeTa MOCTA, TEIEXKKU U
rpy3onoabemMHoro Mexanusma, I[IJIK Zelio SR3XTI01BD, moxymu SR3261BD,
SR3MBU61BB, SR3XT101BD, mnpeob6pazoBarenu SPD 1260, SPD 2460 AC/DC
converter. JJabopaTtopHbiii cTeH ] « NEKTPONPUBOJ U CUCTEMA YHPABJICHUS MACCAKUP-
cKoro Ju@Ta», B COCTaB KOTOPOTO BXOJAT JEHCTBYIOIINN MaKET MacCaXUPCKoro mudra,
[IJIK Unitroncs V570 co Bctpoennoit HMI-manensto omepartopa, mpeoOpazoBarenu
SPD 1260, SPD 2460 AC/DC converter. JlabopaTopHbiii cTeHA «DIEKTPONPUBOA U CH-
CTeMa YNpPaBJICHUS MIaXTHOM MOABEMHON YCTAaHOBKM», B COCTAB KOTOPOTO BXOJAT JEH-
CTBYIOIIMI MaKeT IaxXTHOW MOJbEMHON YCTAaHOBKH, HHTepdeiicHbi Moayis IM VIPA
053-1DP00 ¢ mommepxkkoit Profibus-DP, B cbope ¢ momynem muranus 007-0AAQ0,
npeobpazoBarenun SPD 1260, SPD 2460 AC/DC converter, ITJIK VIPA-315 SB, TIJIK
Unitronics Jazz. MynsTumenuitnoe obopyaoBaHue: skpaH Sopar Platinum, mpoekrtop
NP-M260.XG; xomnstotepsl Core.13.3.0.Ghz/2Gb/500Gb, oO0benuHeHHBIE B CETh
Ethernet ¢ Beixomom B MHTepHet, (OC - Windows XP Professional x86 u Windows 7
(akamemuueckass moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnatHas
Bepcusi). IIporpammuoe oGecnedenue: mis padotel ¢ [IJIK Zelio-Logic ¢upmsr
Schneider Electric — Zelio Soft2 (6ecruiatnas Bepcus); aas padbotel co SCADA Zenon
¢upmbr COPA-DATA — Zenon Editor 6.22, Zenon RunTime (OecriatHas Bepcus); s
pab6otel ¢ TIJIK ¢upmsr Unitronics — U90Ladder, V6.1.7 (6ecrimathas Bepcus). Crenu-
aNM3upOBaHHAs MeOesb: TOCKA ayIUTOPHAsS, CTOJIBI Ay IUTOPHBIE, CTYJIbsI YYCHUUECKHE;
JIEMOHCTPAIIMOHHBIE CTEH/IBI M TUTAKATHI, JOCKA MapKepHasl.

3. Yuebnas madoparopust Ne8107 ydeOHBIN KOpmyc 8 i TipoBeneHus jtadbopa-
TOPHBIX pabOT, TPYIIIOBLIX U WHIWBUIYyATbHBIX KOHCYJIbTauid. Cerain3upoBaHHOE
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o0opyoBaHue: MpoMbIIUIeHHbIH KoHTposiep MicroPC ¢upmer Octagon (mpoueccop-
Has miata 5066-586; miara Buneoagantepa 5420; cereBas miata 5500; muata aHasor.
BBOJIa/BhIBOZIa 5710; mmata mudp. BBoga/BeiBoma 5600; kmaBuatypa KP-1; x-k. mumc-
mwieit LCD 4x20); naGopaTopHbiii cTeH «HYacTOTHO-PETyIHPYEMBIN JIEKTPO-TIPUBO,T
HACOCHOM YCTaHOBKH» B COCTaBe JCHCTBYIOLIEH MOJENM HACOCHOM yCTaHOBKH Ha 0ase
Hacoca PEDROLLO c npuBonnbiM ssekrpoasurarenem 0,37 xkBrt, 14 Lenze 8200
Vector, natunk nasiaenus IFM PN3004, cuetunk xonoanoi Boasl KB -1,5, ITU Altivar-
21, snexrpomexannueckuii kianan TAC Forta M400, natuuk naienust PA-22 PS.
Cepsep nHa 6aze [IK IMD 2800, 1,6GGC, komnsrotep IMD Atlon 64x2 5000+, RAM
2Gb. (OC — QNX (6ecrmatHast Bepcus) u Windows 7 (akamemuueckasi MOJMKMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecruiatHas Bepcusi). Crnernuaau3upoBaH-
Hasi MeOeb: 10CKa MepeBUKHAS, CTOJIbI Ay IUTOPHBIE, CTYJIbsl YUEHUYECKHUE.

4. CnenuanusupoBanHas jgadoparopust Ne8.109 kopryc 8 miist mpoBeaeHust gado-
pPaTOPHBIX 3aHSATUN, TPYIIOBBIX M WHANBUIYAIBHBIX KOHCYyJbTanuid. Crernuain3upo-
BaHHOe oOopynoBanue: Crena 1. JlabopaTopHbIl CTEHH AJi UCCIEIOBAHUSI CHUCTEM
YIpaBJICHUS TEIJIOBBIMU MPOLIECCAMU U YHEPTETUUECKUX PEKUMOB pabOThI 000py 0Ba-
Hus. [Iporpammusiii perynstop OBEH TPM 151, usmepurens-perynsitop OBEH TPM
202, uudposoit mynastumerp LOVATO DMK3, nporpaMMupyeMslii JIOTHYECKUN KOH-
tposuiep VIPA 313SC, npeobpazoBatens yactotel Danfoss VLT 5000, ¢usnyeckas
MOJIEIb MPUTOYHON HarpeBaTeIbHON YCTAaHOBKH, COJEpIKallas JaTYUK TEMIIEpaTyphl
TN-2531, nmatuuk Ttemneparypbel TAD961, Bentumarop SUNON DP200A2123XBT,
HarpeBateib NOMACON P=300 Bt, tBepmotensnbie pene CARLO GAVAZZI
RMI1E23AA25. MakeT MmoMeIieHus, coJiepaiiuidi TepMonpeoOpa3oBaTeib COMPOTHB-
ageanss TCM 1-3 50M L80, pmaruumk BiaaxHocTtd, BeHTWIsATOp SUNON
DP200A2123XBT, narpeBatenbHbIi 2eMeHT. Ctenp 2. JJabopaTopHbIi CTEH IS UC-
CJIEIOBAHUS CUCTEM MO3UMLIMOHUPOBAHUS U PETYIUPOBAHUSI CKOPOCTH: CTAPTOBBIM KOM-
ekt SPEED7.800-7DK20 (uentpanshsiii npoueccop CPU313SC VIPA 313-5BF03),
natunk eMkocTHOM CA18 CLN 12PA, nat-uuk uaayktuBHbii [A18 DSN 14 PO, doto-
natuvk PA 18 CSD 02 PA, moxayns nutanus SPD2460, mouurop FA1, monutop FDI1,
npeoOpazoBarens yacToThl Lenze 8200 Vector, cepponosunmonep Lenze 9300 EV9321-
EP. Crenn 3. JlabopaTtopHblii CTEH] JI1 UCCIEIOBAHUS IIArOBBIX 3JEKTPOIMPUBOIOB U
YCTPOMCTB IUIaBHOTO IycKa: mpeodpazoBatens yacTotel Unidrive SP 1401, ycrpoiicTBo
iaBHoro mycka Softstarter PFE-16, moayns nutanust SPD 2406. AC/DC Converter 24
V, npaiiBep marooro napuratenst MDS5S MF15, 5-tu dasHbiii maroBeiii JIBUTATENb
A16K-M569W, nporpammupyemsiii jorudeckuii kontposuiep VIPA CPU314ST. Crenn
4. JIabGopaTOpHBIM CTEHJ JUIsl UCCIAEAOBAHUS YACTOTHO-PETYIUPYEMBIX 3JIEKTPONPHUBO-
JIOB TPU BEKTOPHOM U CKaJIAPHOM ympasiieHuu: snektpoasurarens 1LA7073-2AA10
0,55 kBT, npeo6pazoBarens yactorel Unidrive SP 1401 (0.75xBT), npeobpazoBarenb
gacTtoThl Comander SK (1.1 kBT). Crenn 5. JlabopaTtopHbIii CTEH ISl UCCIEIOBAHUS
PETYIUPYEMBIX AJIEKTPOIPUBOIOB MTOCTOSIHHOTO W TIEPEMEHHOTO TOKA: CHJIOBOW MPeoo-
pazoBatenpb nocrtosiuHoro Toka Mentor II Digital DC Drive, Bo30oyautens FMXS5 Field
Controller, mpeo0pazoBarens yactotel Unidrive SP 1404 (3kBt), nBuraTens mocTosiH-
HOoTO ToKa (P=3 kBT), CHHXpPOHHBIN ABUTATENh C MOCTOSHHBIMHU MAarHUTAMH, MOMYJIU
pacupeHnus, pe3oabeep, sHkoaep. Crena 6. JlabopaTtopHsblil CTeHA NIl UCCIEIOBAHUS
ANEKTPONPUBOAOB MOCTOSHHOTO TOKA C JABYX30HHBIM PETYJIMPOBAHUEM: TUPUCTOPHBIN
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npeodpazoarenr DCS 800 (ABB), anextpoasurarens [IBCT-42 (P=2,4 xBT), amek-
tpoasurarens [IBCT-43 (P=2,8 kBt), ynpaBnsemslii Bemmpsamurens IT-6, gatuuk ¢o-
toumnynbcHbI [1JID-3V2, natunk komomwii KJ/[-3. Creng 7. JlaGopaTtopHbIii CTEHI
JUTSL YIIPaBJICHUSI 9aCTOTHO-PETYIUPYEMBIM 3JIEKTPOIPUBOIOM OT MPOTPAMMHUPYEMOTO
KOHTpoJulepa: nporpammupyemsiid jormdeckuid kontposmiep OBEH IIJIK100, mpo-
rpamMMupyemsblil noruueckuii koutposuiep VIPA CPU 314ST, npeobpa3oBarens yacTo-
Tol Lenze 8400, nmpeobpaszoBarens SPD 2406. Ctenn 8. JIabopaTopHbIil cTeH I s HC-
CJIEIOBAHUSI YACTOTHO-PETYJUPYEMOr0 3JIEKTPONPHUBOIA BEHTWIISITOpA: MpeoOpa3oBa-
Tenb yacToThl Altivar 312HO18M2, snexrpoasurarens acuuxponHslii MEBSA 632-4
(0,18 xBT), Bentriiatop Soler&Palau CMT/4-180/0.75, MHOrOyHKITMOHATBHBIN H3Me-
putenbHbIl pubdop Power Logic PM700.

[IpubGopHoe obOecneueHue: 16-kaHaIbHBIA pErHCTpaTop mapameTpoB Pexon-08,
reHeparop curHayion ['6-26.

Kommbroteproe obecnieuenne: kommbiorepsl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x8 wu Windows 7 (akagemudeckas MOJAMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (GecrmatHast Bepcusi), mporpaMMHOe 00Oec-
nedyenue: 11 padotel ¢ [IJIK VIPA — WinSPS-S7 V5 (6ec-tutathHast Bepcust); ais padbo-
ThI ¢ TipeoOpazoBatensimu gactoTel Unidrive m Comander ¢upmbr Control Technique —
STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecrutatnasi Bepcusi); uisl pa-
00ThI ¢ mpeoOpazoBarensiMu yacToThl GupMmbl Lenze — Global Drive Control V4.14.1.0
(6ecrutatHas Bepcus); nis padotel ¢ [IJIK OBEH — CoDeSys V2.3 (6ecruiatHast Bep-
cus); Ui paboThl ¢ peructparopom mnapa-meTpoB Pexon — WinRec MC (GecriatHast
Bepcusi); 1 paboTel ¢ muppoBbiM MyabTuMeTpoM LOVATO DMK3 — DMK Remote
Control (OecrutatHas Bepcus); mis padorel ¢ IIJIK Zelio-logic ¢upmbr Schneider
Electric — Zelio Soft2 (6ecrutatHas Bepcus); mias padorsl co SCADA Zenon ¢Gupmsl
COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecninatHas Bepcus). MynbTuMe-
nuiHbl npoektop Epson Emp-S52, skpad npOeKIMOHHBIN, cCeNUuaaIu3upoBaHHas Me-
Oenb: JOCKa MepeBIXKHAs, CTOJbI Ay JTUTOPHBIC, CTYJIbsl YYCHHUECKHE.

5. CnenunanusupoBanHas gadoparopust Ne§.113 kopmyc 8 st mpoBeaeHus 1a00-
pPaTOPHBIX 3aHSATHN, TPYIIOBBIX M WHANBUIYAIBHBIX KOHCYyJIbTanuid. Crernuain3upo-
BaHHOE oOopyzaoBaHue: poboT-manumnymstop Manus; 3/] mpuntep «Prusa i3 tronXY»
(Kurait), 31 npuntep, cnenanubiii crynentamu (IAHP), 31 npuntep «Solidoodle»
(CIOA). Crenna 1. JIabopatopHblif cTeH A1 u3yueHus napamerpupoBanus [14 pupmer
Siemens npu nmomonu 6a3oBoi maHenu oneparopa: [T Micromaster 440, 15 kBT, 6a-
30Bas maHesb orneparopa, Asurarenb AO2-51, 7.5 kBt. Crenn 2. JlabopaTopHbIN CTEH/T
s u3ydenus: mapamerpupoBanus I[IY ¢upmber Siemens mpu momomu [1K: ITYH
Micromaster 440, 15 kBT; nBura-tens AO2-51, 10 kBT, moayins cBsa3u ¢ [IK. Crenn 3.
JlabGopaTopHbIil CcTeH[ ISl M3YYEHHUS MEXAHWYECKUX XapaKTEPUCTHUK ACHMHXPOHHOIO
nsurarens: [I4 Altivar 5, 4 kBt, npuratens AK 52/6, 2.8 kBT; TupucTtopHbIii mpeoOpa-
3oBatenb D16, 11 kBt; nHarpy3ounas mammuna [TH®-45, 3.6 kBt. Crenn 4. JlaGopatop-
HBIM CTEH] JIJIS M3Y4YCHUS IU(POBBIX CUCTEM YIPABJICHHUS THPUCTOPHBIM SJIEKTPOTIPHU-
BOJAOM IIOCTOSIHHOTO TOKa: THUPHUCTOPHBIA mnpeoOpaszoBarens bTY-3501, muara
ANLII/IAIT 5710 Octagon systems, miara raibBaHnueckux pas3ssizok SCMPBOS, nsu-
ratenb [IBCT-32, 1,2 xBt. Crenn 5. JlabopaTopHbIi CTEH[ NIl UCCIICOBAHUS OTHO-
KOHTYPHOM CUCTEMBI peryaupoBaHusi ckopoctu cucrembl TPH-AJl: kommnexkTHas Tu-
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puctopHas ctanuus ynpasienuss TCYP-UII, aeurarens AK60-4 ¢ ¢.p., 7 kBT, renepa-
Top moctosiHHoro Toka I1-52, 6.5 kBT. Creng 6. JlabopaTopHblil CTeHI U1 U3y4YEHUS
napametpupoBanus [ ¢upmer ABB: II4 ACS-550, 4 «Bt, nBurarens
2AN80B2ITAY2, 2.2 kBt. Ctenp 7. JlabopaTopHbIit CTEH AJISI KCCIICTOBAHUS CUCTEMBI
3IIEKTPONIPUBO/IA C YNPABICHUEM IO IeNH BO30YKIEHUS ABUTATENs: HCCIeayeMas Ma-
mmHa [IBCT- 22, 0.6 kBT, THpucTOpHBIii npeoOpazoBatens Bo30ynutens IT-3P, 1 kBr.
Crenn 8. JlabopaTopHBIN CTEHA IJisi WUCCIEAOBAHHS JBYXKOHTYPHOW CHCTEMBI TOJI-
YUHEHHOTO peryjaupoBaHusd: uccienyemsiii asurarens [IbCT-32, 0.8 kBT, peBepcus-
HBI TUPUCTOPHBIA MpeoOpaszoBaTenb A uccienyemor mamwuHbl bTY-3601, mxad
«Kenp-84», peBepCUBHBIN TUPUCTOPHBIN MpeoOpazoBaTenb I T6 nmuTaHus HArpy304HOU
mamunbl [1-31, 0.7 kBT. Cteng 9. JIabopaTopHbIii cTEH T 711 UCCIIeTI0BaHUS LIUGPOBBIX
CHCTEM YIIPaBJICHUS Ha 0a3e MUKpOMOTOpa U MUKpoKoHTposuiepa STM32F4.

[TpubopHoe obGecrieuenue: naspHas craniusa Lukey852d, ncrouyHuku muTaHus
Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBIN OCIUILIO-
rpad SIGLENT SDS1072CML, mnata ALII m-DAQ, natuuku Hanpsoxenust LEM 55p,
natunku Hampspkenus CYHVS025A. KommbroTepHoe obecrieueHne: KOMIBIOTEPHI
Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows 7
(axkagemuyeckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecmnaTtHas
Bepcusi), TmporpammHoe obOecrneuenue g padorer ¢ [IY  ¢dupmer ABB
«DriveWindowLight2» (OecriiatHas Bepcusi), MporpaMMHOE oOecrieueHue sl padoThI
¢ ITY ¢upmer Siemens «Drive Monitor» (6ecriiatHas Bepcus). MyJIbTUMEAUHHBIN MPO-
€KTOp, AKpaH MPOEKIIMOHHBIN, CHEIUATN3MpOBaHHAs MeOeNb: JI0CKa MepeABUKHAS,
CTOJIbI Ay TUTOPHBIE, CTYJIbsl YUEHUUYECKHE.



