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Pabouas nporpamma yueOHON NMPAKTUKHU COCTABIEHA B COOTBETCTBUM C YUEOHBIMU
IUTAaHaMU TI0 HampapieHuio nmoArotoBku 15.03.06 «MexaTpoHuka U pOOOTOTEXHUKAY,
HaIpaBiIeHHOCTh (MPohuih) — « CUCTEMBI YIIpaBIEHUS POOOTOTEXHUYECKUMH KOMIIICK-
camm» Juig 2023 roga npuéma o o4Hoi popme 00yueHusl.

CocraBuTenb:
JHoueHT kadeapsl JIEKTPONPUBOAA U aBTOMATHU3aLIUH
MPOMBIILICHHBIX YCTaHOBOK, ., JIOIICHT,
Mupomnauk/l.H.
VV (TIOIMHCH)

PaGoyas mporpaMma paccMOTpeHAa H NPHHATA HA 3acelaHdu Kadeapbl
«DNEKTPOIPHBOJL ¥ aBTOMATH3AIIMS IPOMBIIUIEHHBIX YCTAHOBOKY.
IMpotokonm or « PF»  ©3  2023romaNe 9 .

3aBenyromuit kadenpoi C—/'” Po3skapsika [1.1.
(nozlrmchfy (®.1.0.)

PaGouass mnporpamma omo0peHa Yy4ueOHO-MeTOAHYECKOH KOMHCCHeH
I'OYBIIO «/IOHHTY» no nanpaBieHuro noarotoBku 15.03.06 «MexaTrpoHuKa U

pOGOTOTEXHUKAY. : ,
IIporokox ot « 7€ » > 4 20 23 roma Ne 7
7
ITpencenarens ~—]'yceBB.B.

(noﬂnuy I/ (®.1.0.)

PaGouas mporpamma npaktuku npoaJieHa st 20 rona npuéma Ha 3aceIaHUU
Kadeapsl AIEKTPONPUBOIA U ABTOMATU3ALIUN TPOMBIIIJICHHBIX YCTAHOBOK.
[IpoTOoKOI OT « » 20 roma Ne :

3aBenyromuii kadenpoit

(moamuce) (®.1.0.)

Pabouas nporpamma npakTUKu mpoasiena ass 20 rojia npuéma Ha 3acelaHuu
Kadeaphl JEKTPONPHUBO/IA U aBTOMATU3AIIMH ITPOMBIIIIJIEHHBIX YCTAaHOBOK.
ITIpoTokos oT « » 20 roaa Ne )

3aBenyromuii kadenpoit

(moamucs) . (®.1.0.)

PaGouast mporpamma npaktuku mpoaJieHa st 20 rona npuéma Ha 3aceIaHUU
Kadeapsl AIEKTPONPUBOIA U ABTOMATU3ALUN TPOMBIIIJICHHBIX YCTAHOBOK.
[IpoTOKOI OT « » 20 roma Ne :

3aBeyrommii kadeapon

(moamuce) (©.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.

ITocne MMPOXOKACHUSA ITPAKTUKU CTYACHTBI JOJIKHBI:

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

- yMeThb co3aaBaTh 3D Mojenu U mpou3BOAUTH UX IE€YaTh; COCTABIATH MPOCTEH-
[IMe MPOTPaMMBbI JIJisi YIPABICHUS MEXATPOHHBIX MOJYJIEH C MPUMEHEHHEM COBPEMEH-
HBIX MUKPOKOHTPOJLJIEPOB.

- 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.

JlaHHast TIpaKTHUKA SBJISIETCS OCHOBOM I OCBOSHUS O0YYAIOIIUMHUCS CIICTYIOIINX
JUCHUIUIMH: «MUKpOIpoIeccopHas TEXHHKa», «YCTpONCTBAa aBTOMAaTUKH M CHCTEM
yIpaBiieHUs poOOTaMU», a TaKXKe MPOXOXKICHUSI TOCYJTaPCTBEHHOW MTOTOBOM aTTeCTa-
LIUH.

3 BUJ IPAKTUKH, ®OPMA U CIIOCOB EE ITPOBEJIEHUS

ITo Buay mpakTuKa SBIsSETCS Y4eOHOM.
[IpakTHka NpOBOAUTCS TUCKPETHO.
[To cnocoOy npoBeieHus! MPAKTUKA SBIISIETCS] CTALIMOHAPHOM WIIM BBIE3THOM.

4 CTPYTYPA U COAEP)KAHME ITPAKTUKH

OO0beM MPaKTHUKU B 3aYETHBIX E€IWHUIAX U €€ MPOJOJDKUTENIBHOCTh B HENENsX
(vacax) ompenensroTcsl y4eOHbIM IUIAHOM IO HampaBieHHio noarotoBku 15.03.06 «Me-
XaTpOHMKA U poboToTexHukay s 2023 rona npuema.

OO6mas TpyA10€MKOCTh TpakTuku coctaBiseT 3 3.e. (108 yacon). IIpakTuka mpo-
BOJUTCS HA MPOTSKEHUU 2 HEJENb.
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Ne Orarbl NpaKTUKH

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

dopmsl
TEKYILETO
KOHTPOJIA

1 | IloaroTtoBUTENLHBIH

WNHcTpyKTax Mo TeXHUKe 0e3-
OMACHOCTH, OTIPEICIICHHUE IICJIH U
3aJ1a4y IPAKTUKH, BbIJa4a WH]IH-
BUTyaJIBHOTO 3a/IaHHsI, HHPOP-
MHPOBaHHUE O MECTE MPOXOKJIC-
HUS TIPAKTUKH, PACIIOPSIIKE JTHS,
BUJIaxX paboOT U UX 00bEMAX U
T.1. (8 yacoB/1 neHB)

Cnaya MHCTpPYK-
Ta)ka M0 TEXHUKE
0€e301macHOCTH

2 | OcHOBHOM

Jleranuzanus WHIWBUYATIbHOTO
3aaHusl, MOHUCK pallMOHAJIbHBIX
IyTen ero pemenus. l3ydenwne
TEXHOJIOTHH 00O0PYJIOBaHHS BbI-
OpanHoil 0a3pl mpakTuku. Pas-
paboTKa METOAMK M MOJArOTOBKA
MaTepHagoB JUIsl BBIIIOJHEHUS
AKCHEPUMEHTATIBHBIX (IKCIEpH-
MEHTaJbHO-TEOPETHUECKUX) HC-
ClIeZIOBaHUl, TOJIy4YeHHUE TIep-
BUYHBIX pE3yJIbTATOB MCCIE0-
BaHui. OOpaboTka u aHaIU3
NEPBUYHBIX PE3YJIbTATOB HCCIIE-
noBaHui. (96 yacop/12 mHel).

IIpoBepka 3amoJi-

HEHMS JTHEBHMKA
ITPAKTUKH.
IIpoBepka  mpo-

MEXYTOYHBIX OT-
4eToB (pe3yibTa-

TOB).
Breimonsenne KoH-
TPOJBHBIX  3aja-

HUNU C IIEeJbl0 Te-
KYILIETO OLCHUBA-
HUSl TpUOOpeTeH-
HBIX 3HAHUH, yMe-
HUM ¥ HaBBIKOB.

3 | 3aBepuiaronui

Cucremaruzanus  MaTepUaIOB
0 TPAKTUKE, COCTaBJICHHE H
oopmienne oTyéra Mo MpaxKTH-
K€ B COOTBETCTBHH C MPEIbSIBIIS-
eMBbIMH TpPeOOBaHMUSMHU, TOATO-
TOBKa JOKJIa/Ja MO pe3ysbTaTam
HNPOXOXKICHUSA MPAKTUKH (8 dYa-
coB/ 1 feHb)

3ammra oT4éTa 1o
MPaKTHKE

S IVNTAHUPYEMBIE PE3YJBTATBI ITPOXOXAEHUSA IPAKTUKHU

B pesynbrare npoxoxaeHus IPaKTUKKU Yy 00ydaromerocs JoJxKHbI ObITh chopmu-
POBaHBI CIEAYIONINE KOMIIETEHIUU:
- YMEHUE MOJEIUPOBATH MEXATPOHHBIE U POOOTOTEXHUYECKUE CUCTEMBI, UX OT-
JeIbHBIE MTOACUCTEMBI U MOAYJIU C UCIOJIB30BAHUEM CTAH/IAPTHBIX MAKETOB U CPEJCTB
aBTOMaTU3upoBaHHOTO npoekTrpoBanus (I1K-1).

B pesyabrate ocBoenus komnereHuu [1K-1 cryaeHT nomkeH:




3HamMb:

- METOJIUKY M CTIOCOOBI HCTIOJL30BAHMS CTAHAAPTHBIX TTAKETOB MPUKIIAIHBIX MPO-
TpaMM U CPEJCTB aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS IJISI MOJCITHPOBAHUS 00BEK-
TOB TIPO(PECCHOHATTLHOM NESITEIbHOCTH;

ymems:

- UCIIOJIb30BATh CTAHIAPTHBIE MAKETHI MPUKIAAHBIX IPOTPAMM U CPEJICTBA ABTO-
MaTHU3UPOBAHHOTO TPOSKTHUPOBAHUS TSI MOJICIUPOBAHUS OOBEKTOB MPOQECCHOHAID-
HOH JESATEILHOCTH;

81a0emo:

- HaBBIKAMH HCMOJIb30BAaHUSI CTAaHJAPTHBIX MAKETOB MPHUKIATHBIX MPOTrpaMM H
CpPEeACTB aBTOMATU3WPOBAHHOT'O MPOSKTUPOBAHUS JIJII MOJCIMPOBAHUS OOBEKTOB IMPO-
(becCHOHAIBHOM JIeSITEIbHOCTH.

- CIOCOOHOCTh OCYILECTBIIATh MOUCK, KPUTUUECKUI aHAJIM3 U CUHTE3 MH(OpMa-
MU, IPUMEHATh CUCTEMHBIN MOAXO/ AJI PELIEHHs OoCcTaBlIeHHbIX 3aaa4 (YK-1).

B pesynbraTte ocBoeHuss KomnereHuuu Y K-1 cTyneHT nomkeH:

3HamMb:

- METOIUKH cOopa 1 00paboTKN HH(OPMALINK; aKTyalbHbIE POCCHICKUE U 3apy-
OeKHbIe NCTOYHUKU HH(pOpMaIuu B chepe mpodeccnoHanbHOM e TeTbHOCTH; METOA
CHUCTEMHOI'0 aHAJIN3a;

yMmemby:

- NMPUMEHATh METOAMKH TOMCKa, cOopa, 00pabOTKM HH(pOpMAIMU, CUCTEMHBIN
HOJXOJ JUIsl PEIICHUs] MOCTaBJIEHHBIX 3a/lad U OCYIIECTBIATh KPUTUUYECKUN aHAIU3 U
CUHTE3 MH(QOpPMAIMH, NOJyYEHHON U3 aKTyaJIbHbIX POCCUICKUX U 3apyOE€KHBIX UCTOY-
HUKOB;

81ademsy:

- METOJJaMH TIOMCKa, cOopa 1 00pabOTKH, KPUTUYECKOTO aHAIN3a U CHHTE3a UH-
dbopmaruy;

- METOJIMKOW CUCTEMHOIO MOJIX0/1a AJISl pEeUICHHs TOCTaBICHHbIX 3a/1a4.

(DOPMHpOBaHI/IC KOMHCTCHHI/Iﬁ B PE3YJbTATC IIO3TAITHOI'O IMPOXOXKACHUA IIPAKTUKU

OTanbl NPAKTUKU Kon xommerenun
[ToaroroBuTeNHHBLIN YK-1
OcHoBHOM ITK-1
3aBepIIaronuin [1K-1

6 ®OPMA ITIPOMEXYTOUYHOM ATTECTAIIMHA IO ITIPAKTHUKE

[To pe3ynbTaTaM NPOXOXKJEHUS MPAKTUKU OOy4YaIOIIMICS MpeICTaBseT Ha Ka-
benpy craeayoomme T0KYMEHTBI: JTHEBHUK MPAKTUKH, OTYET B COPOLIIOPOBAHHOM BHU/IE
N0 pe3yJibTaTaM MPOXOXKICHUS MPAKTUKH (BKIIIOYAET B TOM YHUCIE U PE3YJIbTATHI BbI-
MOJIHEHUS] UHAUBUAYAJIbHOTO 33JlaHNs), OT3bIB PYKOBOJIUTENS MPAKTUKHA OT MPEANpHsi-
THSL.




TekcT oTueTa JOJKEH BKIIFOYATh CIEAYIOIINE OCHOBHBIE CTPYKTYPHBIE 3JIEMEH-
ThI:

1. TUTYIBHBIA JTUCT.

2. nauBulyanbHbIN TJ1aH TPAKTHKU.

3. BBenenue, B KOTOPOM YKa3bIBAIOTCS: 11€J1b, 33J1a4l, MECTO, JlaTa HavaJia v Mpo-
JTOJKUTENBHOCTh TPAKTUKHU.

4. OcHOBHasl 4acTh, COJEpPIKAIasi: MEePEYCHh OCHOBHBIX pa0OT W 3aJaHUM, BBI-
MOJIHEHHBIX B IIPOLIECCE MPAKTUKH, AHAJIU3 MMOJYYEHHBIX PE3YJIbTATOB.

5. 3akiioueHue, BKIIOYaKollee: OMMCaHue HABBIKOB U YMEHUMN, MPUOOPETEHHBIX B
MPOIIECCE MPAKTUKH; aHAJIU3 BO3MOKHOCTU BHEAPEHUS PE3YJIbTATOB MPAKTUKHU, UX HUC-
MOJIb30BAHUS JIJIs1 pa3pabOTKU HOBOT'O MJIM YCOBEPIIEHCTBOBAHHOTO MPOIYKTA WU TE€X-
HOJIOTMH; UHIUBUIyaJIbHbIE BBIBOJIBI O MTPAKTUYECKON 3HAUMMOCTU MPOBEJIEHHON pado-
THI.

6. CIIMCOK MCTOJIb30BAHHBIX UCTOYHUKOB.

7. IlpunoxxeHusi, KOTOpble MOTYT BKJIIOUATh: WILIIOCTpaLUU B BUaE GoTorpadui,
rpauKOB, PUCYHKOB, CXeM, TAaOJUIl; JUCTHHTUA Pa3pabOTaHHBIX W HMCIOJIb30BAHHBIX
porpaMm; IPOMEXYTOUHBIE pACUEThl; THEBHUKHU UCIIBITAHUN.

3anmTa OT4YETa MO pe3yJbTaTaM MPOXOXKACHUS MPAKTUKU MPOBOAUTCS B yCTa-
HOBJICHHBIC CPOKH. 3aluTa BKJIIOYAET B €05 BBHICTYIUICHHE OOydYaromierocs ¢ uHQpop-
Malien o MpojeNIlaHHON padoTe, pe3ysIbTaThl KOTOPOH BBIHOCSTCS Ha MPE3CHTAIHIO, a
TaKXe€ OTBETHI HA BOIIPOCHI MPETMOIABATENS.

dopma aTTecTauu — 3a4ET C OLICHKOU.

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

7.1 llpuMepHasi TeMATHKA HHANBUIYAJbHBIX 3aJaHUH

TeMarnka WHIUBUAYAIbHBIX 3aJaHUN ONPENEIAETCS OpPraHW3alMOHHBIMUA U
TEXHOJIOTUYECKUMHU BO3MOXKHOCTSIMU 0a3bl MpakTUKU. OHU MOTYT BKJIIOYATh JETAIbHOE
03HAKOMJICHUE C OTIEIbHBIMH BUAAMH OOOpYAOBAHMS, CIEIUPUUECKUMU TEXHOJIOTHU-
YEeCKMMHU ONepalusiMu, cOOp U aHaliu3 KOHCTPYKTOPCKOM MM TEXHOJOTUYECKON JOKY-
MeHTaluu. 1Ipy BO3MOKHOCTH peanu3aluy UCCIEA0BATEIbCKUX ACHEKTOB MHAWBUIY-
aJllbHbIE 3aJlaHUsl MOTYT BKJIIOYAaTh O3HAaKOMJIEHHE C 0Oa3amMHu JaHHBIX U CTPYKTYpOH
HAyYHBIX IMaKETOB, y4acTHE B pa3pabOTKe MpOorpaMM HCCIIECIOBAHWNA W BBIMOJTHEHUE
HKCIIEPUMEHTOB, COCTaBJieHNEe peepaToB M aHHOTAIIMN HA TEXHOJOTUYECKYIO U HCCIIe-
JIOBATENBCKYIO0 JOKYMEHTALUIO, COCTABJICHUE OTYETOB, a4 TAKXKE HANMCAHUE HAYYHBIX
0030pOB WM CTaTCHl.

O6mmue TpeboBaHMS K CTPYKType, TMOJHOTE PACKPBHITHS BOIPOCOB, COCTABIISIIO-
X WHAUBUAYAIBHOE 33JJaHUE, PEKOMEH/IAIMU MO BO3MOXXHOMY HCIIOJIb30BAHUIO WH-
(OpMaIMOHHBIX UCTOYHUKOB OTPEIETSIOTCS WHIUBUAYATHHO PYKOBOJMUTEIIEM MPAKTH-
KM OT KadeIphbl.

[Tpumepamu UHAMBUIYATBHBIX 33JJaHUN MOTYT OBITh: CO3/1aHKe npocTermux 3D
MOJIeJIeH TI0 YepTexXy, MporpaMmmMupoBaHue otianouHon miatel Arduino NANO s pa-



OOTBHI ¢ TMPOCTEUITUMH MOJYJISAMH, JTaTYNKaMH U BXOJIaMH/BBIXOJaMH MHKPOKOHTPOJI-
aepa.

7.2 Bonnpochbl M KOHTPOJIbHbIE 3aJaHHUS AJIs1 OCHKH 3HAHMI, YMEHUIi, HABBI-
KOB M (MJIM) ONBITA [JEATEJbHOCTH OOYYAIOUIUXCSH, XaAPAKTePU3YIOIIMX 3Talbl
(popMupoBaHUsI KOMIIETEHIUH B Mpolecce MPOXO0KIeHUs MPAKTUKH JOJDKHBI OBITH
chopMyIHpOBaHbI MpenoAaBaTesieM WHANBUAYAIbHO B 3aBUCHMOCTH OT YCJIOBUH MpPO-
XO0X/IE€HUS NPAKTUKH, ClIeHU(UKA MAaTEPUATILHOM M TEXHOJIOTHYeCKOM 0a3bl, mpodeccu-
OHAJIBHOM HAMPABJIICHHOCTH, XapaKTepa U MOJIHOTHI BBIITOJIHEHNS WHIWBUIyaJIbHOTO 3a-
JaHus, a TaKKe psana Apyrux ¢akropoB. TakTuueckas HaNpaBIE€HHOCTb BOIIPOCOB U
KOHTPOJIBHBIX 3aJJaHUIl HallpaBjieHa Ha MaKCHUMaJbHOE CIOCOOCTBOBAaHUE MOATOTOBKH
CTYJI€HTA K BBIITOJIHEHHUIO BBIITYCKHON KBAJIU(UKALMOHHON PaOOTHI.

7.3 PexomMeHayemMble BONPOCHI I MOATOTOBKH K 3a1MTe OTYETA MO pe3yJib-
TAaTaM NPOXO0KICHHUs NMPAKTUKHU JOJDKHBI YUUTHIBATh B NPAKTUKU U XapaKTeEP Mpo-
(deccroHanbHON JEATENbHOCTH, Ha KOTOPBIM HaieneHa npakTtuka. OHM BKIIOYAIOT BO-
IIPOCHI JUIS MMOATOTOBKU K MOABEAEHUIO UTOTOB MPOXO0KIAECHUA ITPAKTUKH, B TOM YHCIIE
BOMPOCHI, KOTOPbIE, KaK MPaBUJIO, 33JAI0TCS OOYUYaIOIUMCS MPHU 3aIIUTE OTYETOB IO
IIPAKTHKE.

7.4 Kputepuu ouleHUBAHUSA

HtoroBoe oleHUMBAHUE pE3YyJIbTATOB MPOXOXKICHUS MNPAKTUKUA OO0Yy4YarOIIUMCS
MOKET CKJIa/IbIBAThCS U3 OLIEHWBAHUSI OCHOBHBIX BUJIOB PabOT, MPEAYCMOTPEHHBIX MPO-
rpaMMoOi TIpakTUKU. Pacripenenenne MakCUMalbHOTO KOJUYEeCTBa 0ayuioB MO OI[EHUBA-
€MBIM BUJaM palbOT MPEJCTABIEHO B TAOIUIIE.

OreHrBaeMbIe BHIIBI pa0OT MakcumanbHOE KOJTUYECTBO 0aIOB
BrinosiHeHre MHAMBUIYAIbHOTO 3a/1aHUs 30
ConepxaHue oTyéTa 30
XapakTepucTUKa PYKOBOAUTEIIS MPAKTUKHU 20
3anuTa 0T4€Ta N0 NPAKTUKE 20
Hroro 100

XapakTepucTruKa pe3ybTaTOB MPOXOXKACHUS 00y4aromUMCs MPAKTUKHU IO MpU-
Hatoit B 'OYBIIO « IOHHTY» cucreme olieHUBaHUS UMEET BUI:

«OT1angno» A (90-100) — comepkanue U opopMIIEHHE OTUETa MO MPAKTUKE
MOJTHOCTBIO COOTBETCTBYIOT MPEIbSIBISIEMbIM TpPEeOOBAHUSIM, XapaKTEPUCTHUKA
IIPAaKTUKAHTA IOJIOKUTEJIbHASA, OTBETHI HA BOIIPOCHI MO IPOrpaMMe NPAKTUKHU
MOJIHBIE U TOYHbIE, HANBUYJIbHOE 3a/IaHUE BBIMOJHEHO 0€3 3aMEeUaHMil.

«Xopoio» B (80-89) — BRIMOJIHEHBI OCHOBHBIE TPEOOBAHUS K ITPOXOXKICHHUIO
MPaKTUKU MPU HAJIMYUU HECYIIECTBEHHBIX 3aMEYaHUM M0 COAEPKaHUI0 U dopme
OTYETa, XapaKTEPUCTUKA IIPAKTUKAHTA NIOJIOKUTEIbHAsA, B OTBETaX HA BOIPOCHI 10
porpaMMe MPAKTUKU OOyYaIOIIUICS TOMYCKAET ONpe/IeSICHHbIE HETOYHOCTH, XO-



TS B L€JIOM OTBEYAET YBEPEHHO U UMEET TBEPJbIE 3HAHUSA, UHAVMBUIYAIIBHOE 3a-
JIAHUE BBITIOJIHEHO C HE3HAYUTEIbHBIMU 3aMECUYAHUSAMU.

«Xopomo» C (75-79) — 3Hanus u npuoOpeTeHHbIE MPAKTHYECKUE HABBIKUA 00Y-
YaloUIerocs YJOBJIETBOPAIOT OCHOBHBIM TpeOOBaHMSIM YypoBHS B, xapakrtepuctuka
MpaKTUKaHTa MOJIOKUTENIbHAS, B OTBETAX HA BOIPOCHI 0 MporpaMMe MpakTHUKU 00yya-
IOLIUHACSA JOMYCKAeT HETOUYHOCTH, HO B LIEJIOM, JEMOHCTPUPYET AOCTATOYHO XOPOLIUE
3HaHUS, BBIMOJHEHHOE MHIUBUIYaJIbHOE 3aJaHIUE UMEET HE3HAUNTEIbHbIC 3aMEUYaHMUSI.

«Y nosneropurenbHo» D (70-74) — U3II0)KEHUE MaTepuana B OTUYETE J10CTa-
TOYHO IIOJIHOE, HO HMMEKT MECTO OTAECNIbHBIE IOTPELIHOCTH, XaAPAKTEPUCTHUKA
IPAKTUKAHTA IOJIOKUTEIIbHASA, B OTBETaX HA BOMPOCHI O0YyUaIOIIUiics HEe BCerjaa Jie-
MOHCTPUPYET MOHUMAHUE CBA3M TEOPETHUECKOT0 MaTrepuaia ¢ IPaKTUYECKUMU BOIPO-
caMu, 110 UHJIUBUIYATbHOMY 3a/IaHUI0 UMEIOTCS OTACNIbHbIC 3aMEUaHHUS.

«Y nosnerBoputenbHo» E (60-69) — UMEIOTCA 3aMeYaHus 110 MOJHOTE HU3JI0-
)KeHUs 1 ohOPMIICHUIO MaTepuaia B OTYETE, XapaKTEPHUCTHKA MPAKTHUKAHTA IO-
JIOKUTENbHAsI, IPU OTBETAX HA BOIMPOCHI CTYJICHT JIOMYCKAET OIIUOKHU, WHIUBUIY-
AJIbHOC 3aaHUEC BBITIOJIHEHO C 3aMCUYAaHUSIMU.

«HeynosnersopurenpHo» FX (35-59) — B 0TUETE OCBEILIEHBI HE BCE Pa3Ieiibl
IPOTpaMMBbl MIPAKTUKH, BBISIBICHBI 3HAUUTENIbHbIE MPOOEJbl B YCBOGHUU OCHOBHOTO
IpPOrpaMMHOr0 MaTepualia, HEyMEHHE MOJb30BaThCsl TEOPETUUECKMMHU 3HAHUSIMHU Ha
MpaKTUKe, 0 UHANBUIYAJTLHOMY 3aJaHUI0 UMEIOTCS CYLIECTBEHHbIE 3aMEUYaHU.

«HeynosnerBopurenbHo» F (0-34) — oTyeT 1o pe3ynabTraTtaM MPOXO0KIACHUS
MPAKTUKU HETOJIHBIN, C CYIIECTBEHHBIMU 3aMEUAHUSIMU 10 WU3JI0KEHHOMY MaTe-
puairy, Ha BOMPOCH OOYYaIOIIMICS HE JAaeT YJIOBJIECTBOPUTEIbHBIX OTBETOB, WH-
JUBUIYAIBHOE 3aIaHUE HE BBIIIOJIHEHO.

OueHka no MOpPakTUKE NPUPABHUBAECTCS K OIEHKAM [0 TEOPETHYECKOMY
OOYYEHHIO W YYUTHIBAETCS MPHU MOJBEACHUU UTOTOB OOIIECH yCIEeBAaeMOCTH 00Y-
Yaroerocs.

8 YYEBHO-METOANYECKOE U HTH®POPMALMNOHHOE OBECIHEYEHUE
INPAKTUKH

8.1 OcHoBHas MTEpaTypa:

1. bepmanckuii 1.A. MUKPOKOHTPOJUIEPHI 1 MUKPOIIPOIIECCOPHBIE YCTPOMCTBA B
ANIEKTPOIHEPTETHKE : yueOHoe mocodue / bepmaackuit M.A.. — Mocksa, Bosnorna :
Nudpa-Unxenepus, 2022. — 216 ¢. — ISBN 978-5-9729-0784-7. — TekcT : 3Jek-
TpoHHBIN // [IPR SMART : [calit]. — URL: https://www.iprbookshop.ru/124263.html

2. Iletun B.A. Ilpaktuueckas suuuknoneauss Arduino / I[letun B.A., bunsikos-
ckuii A.A.. — Mocksa : JIMK Ilpecc, 2020. — 166 ¢c. — ISBN 978-5-97060-798-5. —
Tekcer anexktpoHueii  / IPR  SMART : [caiiT]. @~ —  URL:
https://www.iprbookshop.ru/124729.html

8.2 JlomostHMTEIbHAA JTUTEPATYpA:

3. Makapos C.JI. Arduino Uno u Raspberry Pi 3: 0T cxeMOTEeXHUKH K UHTEPHETY
Benieit / Makapos C.JI.. — Mocksa : JIMK IIpecc, 2019. — 204 c¢. — ISBN 978-5-
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97060-730-5. — Tekct : onektponnbii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124533 .html
4. Jlucsx B.B. OcHoBbl koMmmbioTepHOU Tpaduku: 3D-moxenupoBanue u 3D-

nevatsb : yueObnoe nocooue / Jlucsak B.B.. — Pocrtos-na-Jlony, Taranpor : M3ngarens-
ctBo lOxHoro ¢enepanpHoro ynusepcutera, 2021. — 109 c. — ISBN 978-5-9275-
3825-6. — Tekcer : onextponssii // IPR SMART : [caiir]. — URL:

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

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

5. MeTonuueckre yka3aHUs K MPOXOXKIESHUIO 03HAKOMUTEIbHON yUEeOHOM MpakK-
TUKH JIJIs1 00y4Jaronuxcst HanpasiaeHus noarotorku 15.03.06 «MexaTpoHuka u poOoTO-
TexHuKa» (OakanmaBpckas mporpamma «CuCTeMbl yHpaBieHHUs POOOTOTEXHUYECKUMU
KoMmIuiekcammu») [nextponusiid pecypc| / TOYBIIO «/IOHHTVY», Kad. snekrponpu-
BOJ M aBTOMAaTH3allUs MPOMBIIUICHHBIX YCTaHOBOK ; cocT. . H. Mupommnuk. - 280 K6.
— Jlonenk: JIOHHTY, 2020. (mocTym uepe3 JIMYHbIN KaOWHET CTYICHTA).

8.4 IIporpammHoe obecnieueHue:

Arduino IDE — MuTerpupoBanHas, CBOOOHO pacpocTpaHseMasl cpefia pa3pa-
ootku. Jlunensus LGPL nwiu GPL.

Repetier-Host — MHTerpupoBanHasi CBOOOIHO pacrpocTpaHseMas cpeia JjIs Moj-
rOTOBKM MoJieNield 1 otnpaBku ux Ha 3D nevats. JIunensus: GNU GPL V3.

9 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKHA

MecTta npoBeaeHHs IPaKTUKU: JTa0opaTOpUH Kadeapsl « IEKTPONPUBOI U aBTO-
MaTu3alus NpoMbIIUIeHHBIX ycTaHoBOK» JJOHHTY, a takxke npeanpusitust pa3anyHoMn
(GopMbI COOCTBEHHOCTH, CBSI3aHHBIE C TMPOU3BOACTBOM, NEpeaaveii, pacrpeaeneHueM U
noTpeOICHNEM SJIEKTPOIHEPTUH, pacnoyiokeHHbie B Jlonernkoi Hapognoit PecmyGnmke
P®. Jlonmyckaetcs caMOCTOSTENbHBIN MOA00P CTyI€HTaMU MECT MPAKTUKU.

MatepuanbHO-TEXHUYECKOE 0OecreueHne MOXKET BKJIIOYATh B ce€0s1 TOMELICHHS,
obopynoBaHue, MPUOOPHI M MHCTPYMEHTHI, KOMIIBIOTEpPHOE 000pyI0BaHNEe 0a3bl Mpak-
TUKH.

[IpoxoxkneHne NpakTUKU B jJadbopaTopun kadeapbl «DIEKTPONPUBOA U aBTOMa-
TU3AIs] TPOMBIIIUICHHBIX YCTAHOBOK)» 00ECIIEUeHO HAJTUYHEM CIIETYIOIUX MTOMEIIEHUN
1 000pyIOBaHUSL:

1. CnenuanusupoBanHas jgadoparopus Ne8104 yueOHBIN Kopityc 8 115 poBejie-
HUS JJa0OPATOPHBIX padOT, TPYNIOBBIX U UHAUBUIYAIBHBIX KOHCYIbTaMi. Crernuanu-
3UpPOBaHHOE O0OpYJOBaHHE: MPOTPAMMHPYEMbIN JIOTHYeCKuil KoHTposuiep Modicon
Premium, mporpammupyemsiii smorudeckunii koHTposuiep Modicon Twido, ITH Altivar
71, murarens 550 Bt. Kommeroteper 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 (GecrutatHast Bepcusi); mporpaMmMHoOe obec-
neuenue: ans pabotel ¢ [IY ¢upmsl Schneider Electric — SoMove (FDT Standalone)
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V2.8.3), ATV71 Communication parameters manuals (GecriaTHast Bepcusi); Crieiuaiu-
3UpOBaHHAs MeOesb: JOCKa ayAuTOpHAs, CTOJbI ayAWTOPHBIC, CTYJIbS YICHHUYECKUE;
JIEMOHCTPAIIMOHHBIE CTCH/IBI U TUTAKATHI.

2. CneunanusupoBanHas J1aboparopust Ne8105, yueOnbIii kopmyc 8, s mpoBe-
JIeHUs JTabOPaTOPHBIX pabOT, TPYNIOBLIX M MHAUBUAYAJIbHBIX KOHCYIbTanmid. Crenma-
JU3UpoBaHHOE oOopynoBaHue: JlabopaTopHbIl CTeHI «DIEKTPONPHUBOJ W CHUCTEMA
YIPaBJICHUS MOCTOBOTO KpaHa», B COCTaBE JCHCTBYIOIIETO MaKeTa MOCTA, TEJICKKH U
rpy3onoabemMHoro Mexanusma, I[IJIK Zelio SR3XTI01BD, moxymu SR3261BD,
SR3MBU61BB, SR3XT101BD, mnpeo6pazoBarenu SPD 1260, SPD 2460 AC/DC
converter. JJabopaTtopHbiii cTeH ] « INEKTPONPUBOJ U CUCTEMA YHPABJICHUS MACCAKUP-
CKOro Ju@Ta», B COCTaB KOTOPOTO BXOJAT JEHCTBYIOIIMNA MaKET MacCaXUpCKoro udra,
[IJIK Unitroncs V570 co BctpoenHoit HMI-manenbio omepaTopa, mpeoOpazoBaTesu
SPD 1260, SPD 2460 AC/DC converter. JIabopaTopHbIif CTEH] « DIEKTPOIPUBOI U CH-
CTeMa YNpPaBJICHUS MIaXTHOM MOABEMHON YCTAaHOBKW», B COCTAB KOTOPOTO BXOJAT JCH-
CTBYIOIIMIA MaKeT IIaxXTHOW MOJbEMHON YCTaHOBKH, MHTepdeiicHb Moayns IM VIPA
053-1DP00 ¢ mommepxkkoit Profibus-DP, B cbope ¢ momynem mutanus 007-0AA0Q0,
npeobpazoBarenun SPD 1260, SPD 2460 AC/DC converter, ITJIK VIPA-315 SB, T1JIK
Unitronics Jazz. Mynetumenuitnoe obopymoBanue: 3kpan Sopar Platinum, mpoexTop
NP-M260.XG; xommberotepbl Core.i3.3.0.Ghz/2Gb/500Gb, o0benuHeHHBIE B CETh
Ethernet ¢ Beixogom B Untepuer, (OC - Windows XP Professional x86 u Windows 7
(akamemuueckass moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnaTtHas
Bepcusi). IIporpammuoe obecnedenue: mis padotel ¢ [IJIK Zelio-Logic ¢upmsr
Schneider Electric — Zelio Soft2 (6ecruiatnas Bepcus); aas padotsl co SCADA Zenon
bupmbl COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecriiaTHas Bepcus); ais
pabotsl ¢ TTJIK ¢pupmbr Unitronics — U90Ladder, V6.1.7 (6ecrinatHas Bepcusi). Creru-
anu3upoBaHHas MeOesb: TOCKa ayJUTOPHAsA, CTOJIbI Ay IUTOPHBIE, CTYJIbsl YUEeHUUYECKHE;
JIEMOHCTPAIIMOHHBIE CTEH/IBI M TUTAKATHI, JOCKA MapKepHasl.

3. YVueOnas madoparopust Ne8107 ydeOHBIN KOpmyc 8 s poBeneHus jtadbopa-
TOPHBIX pabOT, TPYIIOBLIX U WHIWBUIYyAIbHBIX KOHCYJIbTanuid. Cerain3upoBaHHOE
o0opyaoBaHue: MPOMbIIUIEHHBIH KOHTposiep MicroPC ¢upmbr Octagon (mporeccop-
Hag miata 5066-586; miara Bugeoagantepa 5420; cereBas miata 5500; muata aHasor.
BBOJIa/BhIBOAIa 5710; mmata mudp. BBoga/BeiBoma 5600; kmaBuatypa KP-1; x-k. muc-
mwieit LCD 4x20); naGopaTopHbiii cTeH ] «HYacTOTHO-PETyIHPYEMBI JIEKTPO-TIPUBO,T
HACOCHOW yCTaHOBKHU» B COCTaBE JIEUCTBYIOIIEH MOJIENIM HACOCHOW yCTAaHOBKU Ha 0asze
Hacoca PEDROLLO c¢ npuBogubiM ssektpoasurareneM 0,37 kBt, 14 Lenze 8200
Vector, natunk nasienus IFM PN3004, cuetunk xomoaHoi Boasl KB -1,5, ITH Altivar-
21, snexrpomexannueckuii kianan TAC Forta M400, natuuk naBinenuss PA-22 PS.
Cepsep Ha 6aze [IK IMD 2800, 1,6GGC, komnsrotep IMD Atlon 64x2 5000+, RAM
2Gb. (OC — QNX (6ecrmatHas Bepcus) 1 Windows 7 (akamemMuueckas MOJIMKMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecrmatHas Bepcus). Crnernuain3upoBaH-
Hast Me0eb: T0CKa MePEBUIKHAS, CTOJIBI Ay TUTOPHBIE, CTYJIbs YUCHUUECKHE.

4. CnenmanusupoBannaas madopatopus Ne8.109 koprryc 8 mist mpoBeneHus J1ado-
pPaTOPHBIX 3aHSATHN, TPYIIIOBBIX M WHANBUIYAIBHBIX KOHCYyJbTanuid. Crenuain3upo-
BaHHOe oOopynoBanue: Crena 1. JlabopaTopHbIl CTEHH MJi1 UCCIEIOBAHUSI CHUCTEM
YIPABJICHHS TEIJIOBBIMU MPOIECCAMU U DHEPTETHUYECKUX PEKUMOB pabOThI 000pyI0Ba-
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Hus. [Iporpammuslii perynstop OBEH TPM 151, usmepurens-perynsrop OBEH TPM
202, uudposoit mynastumerp LOVATO DMK3, nmporpaMMupyeMslil JIOTHYECKUH KOH-
tposuiep VIPA 313SC, npeobpazoBatens yactotel Danfoss VLT 5000, ¢usnueckas
MOJIeNIb TIPUTOYHOW HArpeBaTEIbHOW YCTAHOBKH, COJEpXkaIias JaTYNK TeMIEpaTypbl
TN-2531, natuuk temneparypsl TAD961, Bentunstop SUNON DP200A2123XBT,
HarpeBatesib NOMACON P=300 Bt, tBepmorensnbie penre CARLO GAVAZZI
RMI1E23AA25. MakeT NOMEIIEHUs, COAEpKAIIMA TEpMONPEeoOpa3oBaTelb CONPOTUB-
aeanss TCM 1-3 50M L80, pmaruuk BiaaxHoctd, BeHTUIsATop SUNON
DP200A2123XBT, narpeBatenbHbIi 2eMeHT. Ctenp 2. JJabopaTopHbIi CTEH IS UC-
CJIEIOBAHUSI CUCTEM MO3UMLIMOHUPOBAHUS U PETYIUPOBAHUSI CKOPOCTH: CTAPTOBBIM KOM-
ekt SPEED7.800-7DK20 (uentpanbhbiii nmporieccop CPU313SC VIPA 313-5BF03),
natuuk eMkocTHOM CA18 CLN 12PA, nar-uuk unayktuBHbiii IA18 DSN 14 PO, doto-
natuuk PA 18 CSD 02 PA, moayns nutanus SPD2460, monutop FA1, monutop FDI,
npeoOpazoBarens yactoThl Lenze 8200 Vector, cepponosunmonep Lenze 9300 EV9321-
EP. Crenn 3. JlabopaTtopHblii CTEH] JI1 UCCIEIOBAHUS IIArOBBIX 3JEKTPOIMPUBOIOB U
YCTPOMCTB IUIaBHOTO IycKa: mpeoOpazoBatenb yacTotl Unidrive SP 1401, ycrpoiictBo
wiaBHoro mycka Softstarter PFE-16, moayns nutanust SPD 2406. AC/DC Converter 24
V, npaitBep maroBoro asurarenss MDS5 MF15, 5-tu ¢a3Hplii maroBwlid JIBUTATEITH
A16K-M569W, nporpammupyemsiii norunyeckuii kontposuiep VIPA CPU314ST. Crenn
4. JlabopaTOpHBIN CTEHJ JUIsl UCCIEAOBAHUS YaCTOTHO-PETYIUPYEMBIX JICKTPOIPHUBO-
JIOB MPU BEKTOPHOM M CKAJIAPHOM ympaBiieHuu: snektpoasuraresns 1LA7073-2AA10
0,55 kBT, npeobpazoBarens yactorel Unidrive SP 1401 (0.75xBT), npeobpazoBarenb
gacTtoThl Comander SK (1.1 kBT). Ctenn 5. JlabopaTopHbIii CTeH ISl UCCIETOBAHUS
pEeryJIupyeMbIX 3J€KTPOIPUBOOB MOCTOSIHHOTO U MIEPEMEHHOI0 TOKa: CHJIOBOM Mpeod-
pazoBatenb noctosstHHoro Toka Mentor Il Digital DC Drive, Bo30yautens FMXS5 Field
Controller, mpeo6pa3zoBarens yactorbl Unidrive SP 1404 (3xBT), aBUrarens mocTosiH-
Horo Toka (P=3 kBT), CHHXpOHHBIN ABUTATENh C MOCTOSHHBIMHU MAarHUTAMH, MOIYJIH
pacummpenus, pe3osbBep, sHkoAep. Ctena 6. JIabopaTopHbIi CTEHA U UCCIETOBAHUS
AJIEKTPOIIPUBOAOB MOCTOSTHHOTO TOKA C JBYX30HHBIM PETyJUPOBAHUEM: THPUCTOPHBIN
npeobpazoBarens DCS 800 (ABB), anekrponsuratens [IbCT-42 (P=2,4 kBT), snek-
tpoasurarens [IBCT-43 (P=2,8 kBt), ynpaBnsemslii Bemmpsamurens IT-6, gatuuk ¢o-
toumnyibcHbIA [1JID-3V2, natumk komomeii KJ[-3. Crenn 7. JlaGopaTtopHbIid CTEH.
JUTSL YIIPaBJICHUSI 9aCTOTHO-PETYIUPYEMBIM 3JICKTPOIPUBOIOM OT MPOTPAMMHUPYEMOTO
KOHTpoJUIepa: mporpammupyemsiii jorudeckuit kontposuiep OBEH IIJIK100, mpo-
rpammupyemblil torudeckuii koutposiep VIPA CPU 314ST, npeobpa3oBaresnb 4acTo-
Thl Lenze 8400, npeo6pazoBarens SPD 2406. Ctenp 8. JlaGopatopHbIi CTEH 111 MC-
CJIEIOBAHUSI YACTOTHO-PETYJMPYEMOIro 3JIEKTPONPHUBO/IA BEHTWISITOpA: MpeoOpa3oBa-
Tenb yactoThl Altivar 312HO18M2, snexrpoasurarens acuaxponHslii MEBSA 632-4
(0,18 xBTt), Bentriiatop Soler&Palau CMT/4-180/0.75, MHOrOyHKITMOHATIBHBIN H3Me-
putenbHbIii mpudop Power Logic PM700.

[TpubopHoe obecmneuenue: 16-kaHAIBHBIN peructpatop mapamerpoB Pexon-08,
reHepaTop CUrHajioB 1'6-26.

Kommbroteproe obecnieuenne: kommbiorepsl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x8 wu Windows 7 (akagemudeckas MOAMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (GecrimatHast Bepcusi), mporpaMMHOe 00ec-
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neuenue: 1 padotel ¢ [IJIK VIPA — WinSPS-S7 V5 (Gec-ninaTHas Bepcus); s pado-
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 (6becrutatnast Bepcusi); uisl pa-
00ThI ¢ mpeoOpazoBarensiMu yacToThl GupMmbl Lenze — Global Drive Control V4.14.1.0
(6ecruatnas Bepcusi); ans pabotsl ¢ [IJIK OBEH — CoDeSys V2.3 (6ecrimatHast Bep-
cusi); mist paboTel ¢ peructparopom mapa-merpoB Pexon — WinRec MC (6ecrmatHas
Bepcust); st padboTsl ¢ 1 poBbiM MyabTuMeTpoM LOVATO DMK3 — DMK Remote
Control (OecrutatHas Bepcus); mis padorsl ¢ IIJIK Zelio-logic ¢upmbr Schneider
Electric — Zelio Soft2 (6ecrutatHas Bepcus); mias padotrsl co SCADA Zenon ¢Gupmsl
COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecniatHas Bepcus). MynbTuMe-
IuiiHBIN poekTop Epson Emp-S52, skpaH npOeKIMOHHBIN, CIENUAIN3UPOBAaHHAS Me-
Oelib: TOCKa MepeABUKHAS, CTOJIbI Ay AUTOPHBIE, CTYJIbsl YYEHUYECKHUE.

5. CnemmanusupoBanHas adoparopust Ne§.113 kopmyc 8 st mpoBeaeHus 1abo-
PATOPHBIX 3aHATHM, TPYIIOBBIX W MHAWUBUIYAIbHBIX KOHCyIbTaluid. Crnenuain3upo-
BaHHOE oOopyzaoBaHue: poboT-manumnynstop Manus; 3/] npuntep «Prusa i3 tronXY»
(Kurait), 31 npuntep, cnenanubii crynentamu (IAHP), 31 npuntep «Solidoodle»
(CIOA). Crenna 1. JIaGopatopHslii cTeH A u3yueHus napamerpupoBanus [14 pupmer
Siemens npu momoru 6azoBoi manenu oneparopa: [T Micromaster 440, 15 kBT, 6a-
30Bas MaHesb onepartopa, Asurarenb AO2-51, 7.5 kBt. Crenp 2. JlabopaTopHblii cTeH]
s uzydenus: mapametpupoBanus [IY ¢upmer Siemens npu momomm [IK: TTH
Micromaster 440, 15 kBT; nBura-tens AO2-51, 10 kBT, moayns cBsa3u ¢ [IK. Crenn 3.
JlaGopaTopHbIil cTeH[ ISl U3YYEHHUS MEXAHMYECKUX XapaKTEPUCTHK ACHMHXPOHHOIO
nsurarens: [1U Altivar 5, 4 kBt, npuratens AK 52/6, 2.8 kBT; TupucTtopHbIii mpeoOpa-
3oBatenb D16, 11 kBT; Harpy3ounas mammna [TH®-45, 3.6 kBt. Ctenp 4. Jlabopartop-
HBIM CTeHI JJIs M3y4YeHUs] HU(POBBIX CUCTEM YIPABJICHUS TUPUCTOPHBIM 3JIEKTPONPHU-
BOJIOM IIOCTOSSHHOTO TOKa: THUPHUCTOPHBIM mipeobOpazoatens bTVY-3501, mara
ANLII/IAIT 5710 Octagon systems, miara raibBaHnueckux pas3ssizok SCMPBOS, nBu-
ratenb [IBCT-32, 1,2 xBt. Crenn 5. JlabopaTopHbIN CTEH[ NJIsi UCCICOBAHUS OTHO-
KOHTYPHOM CUCTEMBI peryaupoBaHusi ckopoctu cucrembl TPH-AJl: xommnexkTHas Tu-
puctopnas ctanuus ynpasieaus TCYP-UII, asurarens AK60-4 ¢ ¢.p., 7 kBt, renepa-
Top nocrositHHOro Toka I1-52, 6.5 kBT. Crenn 6. JIabopatopHblid CTEH IS U3YUYEHUS
napametpupoBanus [ c¢upmer ABB: II4 ACS-550, 4 «Bt, nBurarens
2ANS0B2ITAY2, 2.2 kBt. Ctenp 7. JIabopaTtopHsbIil CTEH 1151 KCCIIEIOBAHUS CUCTEMBI
AJIEKTPOIIPUBOJA C YIIPABICHUEM MO LM BO30YKIEHUS JBUTATENs: UCCeayeMas Ma-
muHa [IbCT- 22, 0.6 kBT, TupuctopHsiii npeoOpazoBatenb Bo3oyautens IT-3P, 1 kBT.
Crenpn 8. JlabopaTopHblil CTEHA [Jisi MCCIEAOBAHMS JABYXKOHTYPHOW CHUCTEMBI MOJI-
YUHEHHOTO peryiaupoBaHusd: ucciuenyemsiii asurarens [IbCT-32, 0.8 kBT, peBepcus-
HBI TUPUCTOPHBIA MpeoOpaszoBaTenb A uccienyemor mamwuHbl bTY-3601, mxkad
«Kenp-84», peBepCUBHBIN TUPUCTOPHBIN IpeoOpazoBaTenb I T6 nmuTaHus HArpy304YHOU
mammnsl [1-31, 0.7 kBt. Ctenn 9. JlaGopaTopHblii cTeH ] A1 UCCIeA0BaHus HU(POBBIX
CUCTEM YNpaBJIEHHUs HAa 0a3e MUKPOMOTOpPa U MUKpOKOHTpoJsuiepa STM32F4.

[TpubGopuoe obecneuenue: masupHas ctanuus Lukey852d, ncrtounuku nmutaHus
Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBIN OCIUILIO-
rpad SIGLENT SDS1072CML, mnata ALII m-DAQ, natuuku Hanpsoxenust LEM 55p,
natunku Hampspbkenus CYHVS025A. KommbroTepHoe obecrieueHne: KOMIBIOTEPHI
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Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows 7
(axkagemuyeckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecmnmatHas
Bepcusi), mporpammHoe obecrneuenue g pabdorer ¢ [IY  ¢dupmer ABB
«DriveWindowLight2» (OecruiatHas Bepcusi), MporpaMMHOE oOecrieueHue sl padoThI
¢ [T4 ¢pupmer Siemens «Drive Monitor» (6ecriatHas Bepcusi). MyIbTUMETUHHBIN TTPO-
eKTOp, JKpaH NPOEKIMOHHBIN, CIEeUUaTIN3UpPOBaHHAs MeOenb: J0CKa NepeaBUKHAs,
CTOJIBI 8y IUTOPHBIE, CTYJIbsl yUEHUYECKHE.



