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Pabouas nporpaMma yueOHON MTPaKTUKU 03HAKOMUTENIBHOM COCTaBJI€HA B COOTBET-
CTBUU C Y4eOHBIMH IUIaHAMU 110 HampasieHuto noarotoBku 13.03.02 «Dnexktposnepre-
TUKa U 3JIEKTPOTEXHHUKA», HAMPABICHHOCTh (Mpoduib) — « DIEKTPOIPUBOI U aBTOMa-
tukay st 2023 roga mpuéma 1mo O9HON U 0OYHO-3a09HOM (hopmMam 0OydeHHUs.

CocraBuTens:
JloueHT xadeapsl NEKTPONPHBO/IA H ABTOMATH3ALIHH
MPOMBIILIEHHBIX YCTAHOBOK, K.T.H., IOLEHT, //
'y
/ 4 /ﬁ Mupomnuk [I.H.
L=
7 (dommmcs)
PabGo4as nporpaMMa paccMOTpeHAa M NMPHHATA Ha 3acelaHuH Kadeapsl
«INEKTPONPHBOJ] H aBTOMATH3AIHA ITPOMBIILIEHHBIX YCTAHOBOKY,

c

[lpotokonor « ¢7» &3 202%romaNe 9
3asenyrouui kagenpoi - Po3skapsxka I1.H.
{nuﬂnu{ﬂ (D.H.0)

Pabouas mnporpamma oaobpena yueOHO-MeTOAHYECKOH KOMHCCHeN
FOYBIIO  «/JJOHHTY» no  HanpaBiE€HHIO  IOJATNOTOBKH 13.03.02
«DNEeKTPOIHEPreTHKA H TeKTPOTEXHHKAY.

IMporokon ot « €3 » 03 20 3rona Ne >
[Ipencenarens d Tkavenko C.H.
(MOANHCE) (®.H.0.)

Pabouas nmporpamma mpakTuku npojasiena s 20 roja nmpuéma Ha 3acCeJaHuu
Ka(eaphl JIEKTPONPHUBO/Ia U ABTOMATU3AINH MPOMBIIIIICHHBIX YCTAHOBOK.
ITIpoTokois oT « » 20 roaa Ne )

3aBenyrommii kadeapon
(moamuce) (®.1.0.)

Pabouas nporpamma npakTUKu mpoasiena ass 20 rojia npuéma Ha 3acelaHuu
Kadeapsl JESKTPOIPHUBO/IA U aBTOMATHU3AIIMHU TPOMBIIIIJIEHHBIX YCTAaHOBOK.
ITIpoTokois oT « » 20 roaa Ne )

3aBemyrommii kadeapon

(moamuce) . (©.1.0.)

Pabouas nmporpamma mpakTuku npojasiena s 20 roja nmpuéma Ha 3acCeJaHuu
Kadeapsl AIEKTPONPUBOIA U ABTOMATU3ALUN TPOMBIIIJICHHBIX YCTAHOBOK.
[IpoTOKOI OT « » 20 roma Ne :

3aBenyrommii kadeapon

(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
JTAlle OCBAaMBAIKOTCA NAPAUIEIIbHO OCHOBBI MHKEHEPHBIX JJIEKTPOMEXAHUYECKUX CH-
CTEM.

[Tocne npoxXokKAeHUS IPAKTUKU CTYI€HTHI JOJIKHBI:

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

- yMeTb co3aaBaTh 3D Moaenu u npou3BOANUTH UX I1€YaTh; COCTABIIATH MPOCTEM-
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

[TpakTiKa TPOBOAUTCS TMOCHE M3y4eHUs AUCHUIUIMH: «MHXeHepHas rpaduxay,
«Duzukay, «MapopmaTka.

JlaHHast MpakTUKa SIBJIETCS OCHOBOM JJIsl OCBOEHUS 00YYAIOIUMUCS CIETYOLINX
JUCLUIUINH: «DJEMEHTBl CUCTEM aBTOMAaTU3WPOBAHHOTO AJIEKTPOIPUBOAA», «MUKpo-
IIPOLIECCOPHBIE YCTPOMCTBA», «YCTPOMCTBA ABTOMATUKMA M CUCTEM YIIPABICHUSA», a
TAK)K€ MMPOXO0XKICHHS TOCYIapCTBEHHON UTOTOBOM aTTECTALIMH.

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 TMPAKTUKHA B 3aYETHBIX CAMHUIIAX U €€ MPOJODKUTEILHOCTh B HEIEISIX
(dacax) ompenensitoTcs y4eOHBIM IUIAHOM TI0 HamparieHwio moarotoBku 13.03.02
«DNEKTPOIHEPIreTUKA U dIIEKTpOTEXHUKa» y1st 2023 roga npuema.

OO6mas TpyA0€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, OTIPECIICHHUE IIeJIH 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
MEPBUYHBIX 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 mpoxoKaeHUs MPAaKTHKH Yy 00y4aroerocs J0KHbI ObITh ChopMu-
POBaHBI CJICAYIOIINE KOMIETCHIIUH:
- TOTOBHOCTh M3y4aTh HAYYHO-TEXHUYECKYIO HH(DOPMAIINIO, OTCUECTBEHHBIN 1
3apyOeXHbIN ONBIT MO TeMaTuke ucciuenoanus (I1K-1);
B pesynbrare ocBoenus komnerenuuu [1K-1 ctyneHT nomkeH:

3HAmMbs:




- OCHOBHBIE CIIOCOOBI aHAJIM3a COCTOSHUS HAyYHO-TEXHUYECKON TTPoOIeMBbl ITy-
TéM TT0100pa, U3YUEHHUS U aHATIN3a JTUTEPATYPHBIX U MATCHTHBIX KCTOYHUKOB T10 TeMa-
THUKE HCCJICIOBaHUIM;

ymems:

- ICTIONb30BAaTh OCHOBHBIEC CIIOCOOBI aHAJIN3a COCTOSIHHSI HAYYHO-TEXHUYECKOMN
po0IeMBbI yTEM TT0100pa, U3YUEHUS U aHAIM3a OTCUYECTBEHHBIX U 3aPYOCKHBIX JINTE-
paTypHBIX U MATEHTHBIX UCTOYHUKOB MO TEMAaTUKE HCCIIEI0BAHUM;

61a0emo:

- HaBBIKAMU U TIpUEMaMHM 10100pa, M3y4YeHUs U aHaJIi3a OTEUECTBEHHBIX U 3apy-
OCXKHBIX JTUTEPATYPHBIX U MATCHTHBIX UCTOYHUKOB IO TEMATUKE MCCIICI0OBaHU;

- TOTOBHOCTb MCI0JIb30BaTh MH(GOPMAIIMOHHBIE TEXHOJIOTHU B CBOEH MPEIMETHON
obnactu (I1K-5).

B pesynbrare ocBoenust komnereHuuu 11K-5 ctyneHT nosmkeH:

3Hamb:

- COBPEMEHHBIE MAKEThI MPOrpamMM JJIsl UMUTAIIMOHHOTO MOJICIIMPOBAHUS U OCO-
OCHHOCTU WX MPUMEHEHHUS B 00JIACTH JIEKTPONPUBO/Ia U aBTOMATHKH;

ymems:

- BBITIOJTHATH MAaTEMAaTUYECKOE MOJICITUPOBAHHUE MPOIECCOB M OOBEKTOB Ha Oa3e
MaKETOB UMUTAITMOHHOTO MOJEIUPOBAHUSI.

81a0emb:

- METOJIMKOHN pa3pabOTKU MaTEMAaTUUECKUX, KOMITBIOTEPHBIX U UMUTAIIMOHHBIX
MOJIEJIeH IEKTPOMEXaHUYECKUX CUCTEM; METOJIMKaMH1 aHalln3a U 00pabOTKU pe3yJibTa-
TOB MOJICJIUPOBAHMUS;

- HaBBIKAMH PEUICHUS MPUKIAAHBIX 33/1a4 SJIEKTPOTEXHUKHU B CIICLIMATIU3UPOBAH-
HBIX ITPOTPAMMHBIX MMAKETaX.

®opMHUpOBaHNE KOMIIETEHLIUN B PE3YJIBTATE OITAITHOTO MPOXOXKACHUS PAKTUKHU

OTanbl NPaKTUKU Ko xomnerenimu
IloaroroBuUTEILHBIN I1K-5
OcHoBHOM IIK-1, IIK-5
3aBepIIaronuii ITK-1

6 ®OPMA ITIPOMEXYTOUYHOM ATTECTAIIMH 1O ITIPAKTHUKE

[To pe3ynabTaTaM NPOXOXKICHUSI MPAKTUKU OOYYAIOIIMICS TPEJACTABIIET Ha Ka-
dbenpy creayroe JOKyMEHThI: THEBHUK MPAKTHUKU, OTYET B COPOIITIOPOBAHHOM BHUJIC
M0 pe3yJibTaTaM MPOXOXKJICHUS MPAKTUKHU (BKJIOYAET B TOM YHUCIE U PE3YyJIbTAThl BbI-
MOJHEHUS WUHAUBUIYAIbHOTO 3aJaHusl), OT3bIB PYKOBOJUTEIIS MPAKTUKU OT MpPeANpHUs-
THSL.

TekcT oTyeTa TOMKEH BKIIFOYATh CIIEAYIOIIME OCHOBHBIE CTPYKTYPHBIE JIEMEH-
TBI:

1. TUTYIBHBIA JTUCT.

2. IHiuBUIyanbHbBIN J1aH MPAKTUKHU.

3. BBeneHue, B KOTOPOM YKa3bIBalOTCS: 11€J1b, 3aJ]a41, MECTO, J]aTa Hayaja U mpo-




JOJKUTEIbHOCTD IPAKTHKHY.

4. OcHOBHasl 4acTh, COJEpPIKaIasi: MEPEYCHh OCHOBHBIX paldOT W 3aJaHUM, BBI-
MOJIHEHHBIX B MPOIIECcCe MPAKTHUKHU, aHATIU3 MOJTyUYEeHHBIX PE3YyJIbTaTOB.

5. 3akiroueHue, BKIIOYAIOIIee: OMMCAHNE HABBIKOB U YMEHUH, IPUOOPETECHHBIX B
npolecce NMPaKTHKW; aHAJIU3 BO3MOKHOCTU BHEIPEHUS PE3yJIbTaTOB MPAKTUKHU, UX HC-
MOJIb30BaHUS JIJIs1 Pa3pabOTKH HOBOTO MJIM YCOBEPIICHCTBOBAHHOTO MPOIYKTa MM TEX-
HOJIOTUH; UHIUBUAYaJIbHbIE BHIBOABI O MPAKTUUYECKON 3HAUUMOCTH IPOBEIACHHON pabo-
TBI.

6. Criucok UCoIb30BaHHBIX HICTOYHHUKOB.

7. IlpunoskeHusi, KOTOpble MOTYT BKJIFOUATh: WIIKOCTPALUU B BUAE GoTorpadui,
rpa)uKoOB, PUCYHKOB, CXEM, TaOJIML; JIUCTUHIH pa3pabOTaHHBIX U HMCIOJIb30BAaHHBIX
IpOrpaMM; IPOMEKYTOUHbIE PACUEThl; THEBHUKH UCIIBITAHUN.

3amuTa OT4€Ta MO pe3yjbTaTaM IMPOXOKJIEHUS NPAKTUKU NPOBOAUTCSA B yCTa-
HOBJICHHBIE CPOKH. 3all[uTa BKJIIOYAET B ce0sl BHICTYIUIEHHE 00ydYaromierocs ¢ HHpop-
Maiueil o mpojeaaHHoN padoTe, pe3ynbTaThl KOTOPOM BBIHOCATCS Ha MPE3EHTAIHIo, a
TaK>K€ OTBETHI Ha BOIPOCHI ITPENOIABATEIIS.

®opwma arrectanun — qudHepeHIMPOBAHHBIN 3aU€ET.

7 ®OHJ OHEHOYHBIX CPEACTB AJI51 IIPOBETEHUSI
INPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA 11O IPAKTUKE

7.1 llpuMepHasi TEMATHKA HHANBUIYAJbHBIX 3aJaHUH

TemaTuka WHIMBUIYAJIbHBIX 33JaHUN ONPEAECIACTCS OPraHU3ALUOHHBIMU U
TEXHOJIOTHYECKIUMH BO3MOXKHOCTSIMU 0a3bl MpakTuku. OHU MOTYT BKJIIOYATh JETAITHHOE
03HAKOMJICHHE C OTIEIBHBIMH BHJIAMH OOOPYJOBAHMS, CIICITUPUICCKUMUA TEXHOJIOTHU-
YECKUMH OTepaIusiMi, cCOOp M aHaJIN3 KOHCTPYKTOPCKOM WIJIM TEXHOJOTHYECKOU JOKY-
MeHTaluu. 1Ipy BO3MOKHOCTH peanu3aluy UCCIEA0BATEIbCKUX ACHEKTOB MHAUBUIY-
aJllbHbIE 3aJlaHUsl MOTYT BKJIIOYATh O3HAKOMJIEHHE C 0Oa3amMHu JIaHHBIX U CTPYKTYpOH
HAy4YHbIX IaKETOB, y4acTHE B pa3pabOTKe MporpaMM HCCIEIOBAHUNA U BBIMOJTHEHUE
HKCIIEPUMEHTOB, COCTaBlieHHE peepaToB U aHHOTAIMN HA TEXHOJOTUYECKYIO U HCClie-
JIOBATENIbCKYIO0 JIOKYMEHTAIMIO, COCTaBJIECHUE OTYETOB, a TAKKE HAMMCAHWE HAYYHBIX
0030pOB WJIM CTATEH.

OO6mmue TpeOGoBaHMS K CTPYKTYpE, MOJHOTE PACKPBITHS BOIPOCOB, COCTABIISIO-
X WHAUBUAYAIBHOE 33JaHUE, PEKOMEH/IAIMU MO0 BO3MOXHOMY HCIIOJb30BAHUIO WH-
(OpMaIMOHHBIX UCTOYHUKOB OTMPEETSIOTCS WHIUBUIYATHLHO PYKOBOJMUTEIIEM MPAKTH-
KM OT Kad)eIphbl.

[Tpumepamu MHAMBUIYATBHBIX 33JJaHUN MOTYT OBITh: CO3/IaHue mpocTermmx 3D
MOJIeNIe 110 YepTexKy, MporpaMMupoBanre oTnanodHon miatel Arduino NANO mis pa-
OO0TBHI ¢ TIPOCTEUITUMU MOIYJISIMHU, NaTYUKaMH U BXOJIaMU/BBIXOJAMH MHKPOKOHTPOJI-
aepa.



7.2 Boripochbl 1 KOHTPOJIbHBIE 3aIaHUsl VISl OLlEHKHM 3HAHWH, YMEHUIl, HABBI-
KOB M (MJIHM) ONbITA [EATEJbHOCTH O00Y4YalOUIUXCH, XAPAKTEPU3YHIIUX ITAMNBI
(opMupoOBaHUs KOMIIETEHIHII B Mpolecce MPOXO0KIEHUsSI MPAKTUKH JTOJDKHBI OBITh
chopMyITUpOBaHBI MPEMOAABATEIEM UHANBUAYATHLHO B 3aBUCUMOCTH OT YCIIOBUH TPO-
XOKJIEHUS MPAKTHKH, CTISNU(PUKN MaTepUaTbHOU M TEXHOJIOTHIECKOM 0a3bl, mpodeccu-
OHAJIbHOW HANPAaBJICHHOCTH, XAPAKTEPA U MOJTHOTHI BBINOJIHEHUS WHAUBUILYAJIBHOTO 3a-
JaHus, a TaKke psga apyrux (axtopoB. TakTwueckas HaNpaBICHHOCTh BOMPOCOB U
KOHTPOJIBHBIX 3a/JlaHUM HaIlpaBJieHa Ha MaKCHMAJIbHOE CIIOCOOCTBOBAHUE MOJATOTOBKH
CTy/JICHTA K BBIMOJHEHHUIO BBIITYCKHOW KBAIM(PUKAITMOHHON PabOTHI.

7.3 PexomMeHayeMblIe BONPOCHI U1 MOATOTOBKH K 3aIMTe OTYETA MO pe3yJib-
TATaAM MPOXOKACHUS NMPAKTHUKH JIOJDKHBl YUUTBHIBATh BUJ ITPAKTUKU U XapaKTep IPO-
(eccOHaIbHON JESATENIBHOCTH, Ha KOTOPbIM HaleneHa npakThka. OHU BKIOYAOT BO-
IPOCHI JJI MOATOTOBKH K IOJIBEICHUIO UTOTOB IMPOXOKIEHUS MPAKTHKU, B TOM YHCIIE
BONPOCHI, KOTOPbIE, KaK MPaBUJIO, 33JAI0TCS OOYUYaIOIUMCS MPHU 3aIIUTE OTYETOB IO
IPaKTUKE.

7.4 Kputepuu onleHUBaHUA

HTtoroBoe oreHUBaHUE PE3yJIbTATOB MPOXOXKIACHHUS MPAKTUKH OO0YYarOUIUMCS
MOJKET CKJIaIbIBaThCSl U3 OLIEHUBAHUS OCHOBHBIX BUJIOB PalOT, IPENYCMOTPEHHBIX IPO-
rpaMMoil mpakTHKu. Pacnipenenenne MakCUMalbHOIO KOJIMYECTBa 0ajioB MO OLEHUBA-
€MbIM BHJaM padOT NPEICTaBICHO B TaOIHIIE.

OueHuBaembie BUIbI pa0OT MakcumanbHO€ KOJUYECTBO 0aIOB
BrinosiHeHre MHAMBUYaIbHOTO 3a/1aHUs 30
ConepxaHue 0T4éTa 30
XapakTepuCTUKA PYKOBOAUTENS NPAKTHKHU 20
3amuTa 0T4€Ta N0 NPAKTUKE 20
Hroro 100

XapakTepucTUKa pe3yJIbTaTOB MPOXOKIACHUS 00y4YaromMMCs TPAKTUKKU MO MPH-
Hatoit B 'OYBIIO « IOHHTY» cucreme olieHHUBaHUS UMEET BUI:

«Otanyno» A (90-100) — comepkanue U opopMIIEHHE OTUETA MO MPAKTUKE
MOJTHOCTBIO COOTBETCTBYIOT MPEIbSIBISIEMBIM TpPEOOBAHUSM, XapaKTEPHUCTHUKA
IPAKTUKAHTA MOJOXUTEIbHAsA, OTBETHl HA BOIIPOCHI IO IMPOrpaMme MPAKTUKHU
MOJTHBIE ¥ TOYHBIC, MHIUBUyaIbHOE 3a/IaHUE BBITIOJIHEHO O3 3aMeUaHui.

«Xoporo» B (80-89) — BeIMOJHEHBI OCHOBHBIE TPEOOBAHUS K MPOXO0KICHHUIO
MPAKTUKHU NPU HAJTWMYUKU HECYNIECTBEHHBIX 3aME€UaHUM MO COJIEP>KaHUI0 U (popme
OTYETA, XapPAKTEPUCTUKA MIPAKTUKAHTA ITOJIOKUTEIbHAS, B OTBETAX HA BOMPOCHI 110
porpaMMe MPAKTUKU OOyYaIOIIHICS TOMYyCKAeT ONpe/IeSICHHbIE HETOYHOCTH, XO-
TS B L€JIOM OTBEYAET YBEPEHHO U UMEET TBEPJbIE 3HAHUSA, UHAVMBUIYAIIBHOE 3a-
JIAHUE BBIIIOJIHEHO 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 MpakTUKU 00yya-
IOIJ.IHFIC?I AO0IyCKACT HECTOYHOCTH, HO B LCJIOM, JCMOHCTPUPYCT AJOCTATOYHO XOPOIIHC
3HAaHM:A, BBIIIOJJHCHHOC MHANBUYAJIbHOC 3aIdHNC UMCCT HEC3HAYUTCIIbHBIC 3aMCUYaHUW .

«Y nosnerBopurenbHo» D (70-74) — U3II0)KEHUE MaTepuaia B OTYETE J10CTa-
TOYHO IIOJIHOE, HO HMMEKT MECTO OTAECNIbHBIE IOTPEUIHOCTH, XaAPAKTEPUCTHUKA
IPAKTUKAHTA TOJIOKUTEIIbHASA, B OTBETaX HAa BOMPOCHI O0YyUaIOIIUiiCs HEe BCerjaa Jie-
MOHCTPUPYET MOHUMAHUE CBA3M TEOPETHUECKOT0 MaTrepuaia ¢ IPaKTUYECKUMU BOIPO-
caMu, 110 UHJIMBUIYATbHOMY 3a/IaHUI0 UMEIOTCS OTACNIbHbIC 3aMEUaHUS.

«Y nosnerBoputenbHO» E (60-69) — UMEIOTCA 3aMEYaHus 110 MOJHOTE HM3JI0-
KEeHHUs 1 0(DOPMIICHHIO MaTepualia B OTYETE, XapaKTEePUCTHKA MPAKTUKAHTA T10-
JIO)KUTEbHAsI, IPU OTBETAX HA BOIPOCHI CTYJICHT JIOMYCKACT OIMIMOKHU, WHIMBUIY-
aJIbHOE 3a/IaHHUE BBIIIOJIHEHO C 3aMEUYaHUSAMH.

«HeynosnersopurenbHo» FX (35-59) — B 0TUETE OCBEILIEHBI HE BCE Pa3eiibl
IPOrpaMMbl MPAKTUKH, BBISBICHBI 3HAUUTEIbHbIE MPOOEIbI B YCBOEHHU OCHOBHOTO
IPOrpaMMHOr0 MaTepHalia, HEYMEHHE MOJb30BAThCSI TEOPETUUECKMMHU 3HAHUSIMHU Ha
IMPAaKTHUKEC, 10 THAWBHUAYAJIbHOMY 3a/IaHNI0 UMCIOTCA CYIICCTBCHHBIC 3aMCUYAHM .

«HeynosnersopurenpbHo» F (0-34) — oTyer 1o pesynpTraraM NPOXOKIACHUS
MPAKTUKNA HETOJIHBIN, C CYIIECTBEHHBIMU 3aMEYAHHUSIMH I10 U3JIO)KECHHOMY Mare-
puairy, Ha BOMPOCH OOYYaIOIIMUICS HE JaeT YJIOBJIECTBOPUTEIbHBIX OTBETOB, WH-
JUBUIYAIBHOE 3aIaHUE HE BBINIOJIHEHO.

OueHka No MNpakTUKE NPUPABHUBAETCS K OIEHKAM [0 TE€OPETHYECKOMY
OOYYEHUIO M YYUTHIBACTCS TPH MOJBEACHUU UTOTOB OOIECH yCIIeBaeMOCTH 00Y-
Yaromerocs.

8 YYHEBHO-METOANYECKOE U THO®POPMALMNOHHOE OBECIHHEYEHUE
ITPAKTUKH

8.1 OcHoBHas tuTEpaTypa:

1. bepmanckuii 1.A. MUKPOKOHTPOJUJIEPHl U MUKPOIIPOIIECCOPHBIE YCTPOMCTBA B
ANIEKTPOIHEPTETHKE : yuyeOHoe mocodue / bepmaackuit M.A.. — Mocksa, Bosorna :
Nudpa-Unxenepus, 2022. — 216 ¢. — ISBN 978-5-9729-0784-7. — TekcT : 3Jek-
tponnbii // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124263.html

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

8.2 J/lomostHMTEIbHAA JTUTEPATYpA:

3. Makapos C.JI. Arduino Uno u Raspberry Pi 3: 0T cXxeMOTEXHUKH K UHTEPHETY
Bemet / MakapoB C.JI.. — Mocksa : JIMK Ilpecc, 2019. — 204 ¢. — ISBN 978-5-
97060-730-5. — Tekct : osnektponnbii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124533 .html




9

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

nevats : yueObnoe nocoobue / Jlucak B.B.. — Pocros-na-Jlony, Taranpor : M3garens-
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

8.3 YueOHO-MeToaMueckue uzaanus, paspadorannsie B 'OYBIIO «1OH-
HTY»:

5. Metonuueckre yka3aHUs K MPOXOXKIESHUIO 03HAKOMUTEILHON yUEOHOM MpakK-
TUKU JUIs oOyyarommxcsi HampasiieHuss noarotoBku 13.03.02 «3nekTposHepreTuka u
AIIEKTPOTEXHUKa» (OaKajgaBpcKas mporpaMma « JIEKTPOIPUBOA U aBTOMATUKa») [Dek-
tpoHHBIN pecypce] / TOYBIIO «IOHHTY», Kad. snekrponpuBoa ¥ aBTOMaTH3aLIUS
MPOMBIIIJICHHBIX YCTaHOBOK ; cocT. J{. H. Mupomnuk. - 280 K6. — Honenk: JIOHHTYVY,
2020. (mocTym uepe3 IMYHBIN KaOWHET CTYACHTA).

8.4 IIporpammHoe obecnieueHue:

Arduino IDE — MuTerpupoBanHas, CBOOOHO pacpocTpaHseMasi cpesia pa3pa-
ootku. Jlunensus LGPL wimm GPL.

Repetier-Host — aTerpupoBanHas cBOOOIHO pacpocTpaHseMas cpesia st MoJ-
rOTOBKM MoJiesield 1 otnpaBku ux Ha 3D nevats. JIunensus: GNU GPL V3.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHA

Mecra npoBefeHUsT TPAKTUKK: JabopaTopuun Kadeapsl « IMEKTPONPUBO U aBTO-
MaTu3alysa NpoMbllIeHHbIX ycTaHoBoK» JJOHHTY, a Takke npeanpusitusi pa3anyHOM
(dopMbI COOCTBEHHOCTH, CBSI3aHHBIE C TPOU3BOACTBOM, NEpeaaueii, pacrpeaeneHueM U
noTpeOIeHNEM SJIEKTPOIHEPTUH, pacnoyiokeHHbie B Jlonernkoi Hapognoit PecmyGmmke
P®. Jlonmyckaetcs caMOCTOSTENbHBIN MOA00P CTyI€HTaMU MECT MPAKTUKH.

MatepuanbHO-TEXHUYECKOE OOecrieueHne MOXKET BKJIIOYATh B ¢e€0sl TOMELICHHUS,
obopynoBaHue, MPUOOPHI M MHCTPYMEHTHI, KOMIIBIOTEPHOE 000pyI0BaHNEe 0a3bl Mpak-
TUKH.

[TpoxokneHne mpakTUK B JabopaTopun Kadeapbl «DIEKTPOIMPUBOI U aBTOMa-
TU3aIs TPOMBIIIUIEHHBIX YCTAHOBOK)» 00ECIEUeHO HAJTUYHEM CIIETYIOIUX MOMEIIEHUN
1 000pyIOBaHUSL:

1. CnenuanusupoBanHas jgadoparopus Ne8104 yueOHBIN Kopityc 8 115 poBeie-
HUS JJa0OPATOPHBIX padOT, TPYNMNOBBIX U UHAUBUIYAIBHBIX KOHCYIbTaMi. Crernuan-
3UpOBAHHOE OOOpPYJOBaHHUE: MPOrPaMMHUPYEMBbIN Jloruueckuit koHtposiep Modicon
Premium, nporpammupyemsiii jorudeckuii koutposuiep Modicon Twido, T4 Altivar
71, meurarens 550 Bt. Kommbroteper 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 (Gecrutatnasi Bepcusi); mporpaMmMHoOe obec-
neuenue: ans pabotel ¢ [IY ¢upmsl Schneider Electric — SoMove (FDT Standalone)
V2.8.3), ATV71 Communication parameters manuals (OecriiaTHast Bepcus); CIEIUaH-



10

3UpOBaHHAsE MeOeNb: JA0CKa ayJUTOpHAs, CTOJIbI AyJUTOPHBIE, CTYJbSl YYEHUYECKHUE;
JIEMOHCTPAIIMOHHBIE CTCH/IBI M TUTAKATHI.

2. CnennanusupoBanHas J1adoparopusi Ne8105, yueOnbIii kopmyc 8, st mpoBe-
JieHUs JTabOPaTOPHBIX padOT, TPYNIOBLIX M MHAUBUAYAIbHBIX KOHCYIbTanui. Crenma-
JU3UpoBaHHOE OOopynoBaHue: JlabopaTopHbI CTeHI «DIEKTPONPHUBOJ W CHUCTEMA
YIPaBJICHUS MOCTOBOTO KpaHa», B COCTaBE JCHCTBYIOIIETO MaKeTa MOCTA, TEIECKKH U
rpy3zonogbemMuoro Mexanusma, I[IJIK Zelio SR3XT101BD, momynu SR3261BD,
SR3MBU61BB, SR3XTI101BD, mnpeo6pazosarenu SPD 1260, SPD 2460 AC/DC
converter. JJabopaTtopHblii cTeH ] « INEKTPONPUBOJ U CUCTEMA YHPABJICHUS MACCAKUP-
CKoro Ju@Ta», B COCTaB KOTOPOTO BXOJAT JEHCTBYIOIIMNA MaKET MacCaXUpCcKoro audra,
[IJIK Unitroncs V570 co BctpoenHoit HMI-nanenbio omepaTopa, mpeoOpazoBaTesu
SPD 1260, SPD 2460 AC/DC converter. JIabopaTopHbIif CTEH] « DJIEKTPOIPHUBOI U CH-
CTeMa YINpaBJIEHUs IIAXTHOMN MOJbEMHOM YCTAaHOBKW», B COCTaB KOTOPOTO BXOJAT JIEH-
CTBYIOIIMIA MaKeT IIaxXTHOW MOJbEMHON YCTaHOBKH, MHTepdeiicHbI 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 obopynoBanue: 3kpan Sopar Platinum, mpoextop
NP-M260.XG; xommberotepbl Core.i3.3.0.Ghz/2Gb/500Gb, o0benuHeHHBIE B CEThH
Ethernet ¢ Beixogom B Untepuer, (OC - Windows XP Professional x86 u Windows 7
(axkagemuyeckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecmmatHas
Bepcusi). IIporpammuoe oGecnedenue: mis padotel ¢ [IJIK Zelio-Logic ¢upmsr
Schneider Electric — Zelio Soft2 (6ecruiatnas Bepcus); aas padotsl co SCADA Zenon
bupmbr COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecriiaTHas Bepcus); ais
pabotsl ¢ [1JIK ¢pupmbr Unitronics — U90Ladder, V6.1.7 (6ecrinatHas Bepcus). Creru-
anu3upoBaHHas MeOesb: TOCKa ayJUTOPHAsA, CTOJIbI Ay IUTOPHBIE, CTYJIbsI YUEHUUYECKHUE;
JEMOHCTPALIMOHHBIE CTEH/IbI U TUIAKAThI, JOCKA MapKepHasl.

3. YuaeOnas madoparopust Ne8107 ydeOHBIN KOpmyc 8 s poBeneHus jtadopa-
TOPHBIX pabOT, TPYIIOBLIX U WHIWBHUIYyAIbHBIX KOHCYJIbTanuid. Cerain3upoBaHHOE
o0opyaoBaHue: MpoMbIILIeHHBIH KOHTpoiiep MicroPC ¢upmbr Octagon (mporeccop-
Has miata 5066-586; miara Bugeoagantepa 5420; cereBas miata 5500; miata aHasor.
BBOJIa/BhIBOAIa 5710; mmata mudp. BBoga/BeiBoma 5600; kmaBuatypa KP-1; x-k. mumc-
mwieit LCD 4x20); naGopaTopHbiii cTeH ] «HYacTOTHO-PETyIHPYEMBIA JIEKTPO-TIPUBO/T
HACOCHOM YCTaHOBKH» B COCTaBe JCMCTBYIOILIEH MOJENM HACOCHOM yCTaHOBKH Ha 0ase
Hacoca PEDROLLO c¢ npuBogubiM snektpoasurareneM 0,37 kBt, T4 Lenze 8200
Vector, natunk nasienus IFM PN3004, cuetunk xomoaHoi Boasl KB -1,5, ITH Altivar-
21, snexrpomexannueckuii kimanan TAC Forta M400, natuuk nainenust PA-22 PS.
Cepsep nHa 6aze [IK IMD 2800, 1,6GGC, komnerotep IMD Atlon 64x2 5000+, RAM
2Gb. (OC — QNX (6ecrmatHas Bepcus) 1 Windows 7 (akamemMuueckas MOJNMKMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecruatHas Bepcusi). Crnenuaan3upoBaH-
Has MeOeh: T0CKa MePeBIIKHAS, CTOJIBI Ay TUTOPHBIE, CTYJIbs YIYCHUUECKHE.

4. CnenmanmsupoBanHas nadopatopus Ne8.109 koprryc 8 mist mpoBeaeHus J1ado-
pPaTOPHBIX 3aHSATHN, TPYIIIOBBIX M WHANBUIYAIBHBIX KOHCYyJbTanuid. Crenuain3upo-
BaHHOe oOopynoBanue: Crena 1. JlabopaTopHbIl CTEHH MJi1 KUCCIEIOBAHUSI CHUCTEM
YIPABJICHHS TEIJIOBBIMU MPOIECCAMU U SHEPTETUYECKUX PEKUMOB pabOThI 000pyI0Ba-
Hus. [Iporpammausiii perynsitop OBEH TPM 151, usmepurens-perynstop OBEH TPM
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202, mudposoit myasTuMerp LOVATO DMK3, nporpamMmMupyemblii JOrHueCKuil KOH-
tposuiep VIPA 313SC, npeobpazoBatens yactotel Danfoss VLT 5000, ¢usnueckas
MOJIeNIb TIPUTOYHOM HArpeBaTEIbHOW YCTAHOBKH, COJEpXaIias JaTYNK TeMIEpaTypbl
TN-2531, natuuk temneparypsl TAD961, Bentunsitop SUNON DP200A2123XBT,
HarpeBatesib NOMACON P=300 Br, tBepmorensnbie pene CARLO GAVAZZI
RMI1E23AA25. MakeT NOMEIIEHUs, COAEPKAIIMA TEpMONPEeoOpa3oBaTelb COMPOTUB-
aenus TCM 1-3 50M  L80, pmaruuk BiaaxHoctd, BeHTWwIsiTop SUNON
DP200A2123XBT, narpeBatenbHbIi 2eMeHT. Ctena 2. JJabopaTopHbIi CTEH IS UC-
CJIEIOBAHUS CUCTEM MO3ULIMOHUPOBAHUS U PETYIUPOBAHUSI CKOPOCTH: CTAPTOBBIM KOM-
ekt SPEED7.800-7DK20 (uentpanbhbiii mporieccop CPU313SC VIPA 313-5BF03),
natuuk eMkocTHOM CA18 CLN 12PA, nat-unk unayktuBsbiii IA18 DSN 14 PO, doto-
natuuk PA 18 CSD 02 PA, moayns nutanus SPD2460, monutop FA1, monutop FDI,
npeodpazoBarenb yacToThl Lenze 8200 Vector, cepponosurimonep Lenze 9300 EV9321-
EP. Crenn 3. JlabopaTtopHblii CTEH JI1 UCCIETOBAHUS IIArOBBIX 3JEKTPOIMPUBOIOB U
YCTPOMCTB IUIaBHOTO MycKa: mpeoOpazoBatens yacTothl Unidrive SP 1401, ycrpoiictBo
iaBHoro mycka Softstarter PFE-16, moayns nutanust SPD 2406. AC/DC Converter 24
V, npaitBep maroBoro gsurarenss MDS5 MF15, 5-tu ¢da3Hplii maroBwlii JTBUTATEIH
A16K-M569W, nporpammupyemsiii norunyeckuii kontposuiep VIPA CPU314ST. Crenn
4. JlabopaTOpHBIN CTEHJ JUIsl UCCIEAOBAHUS YaCTOTHO-PETYIUPYEMBIX IJICKTPOIPUBO-
JIOB MPHU BEKTOPHOM M CKaJspHOM ymIpaBieHHH: 3nekrpoasurarens 1LA7073-2AA10
0,55 kBT, npeo6pazoBatens yactorel Unidrive SP 1401 (0.75xBT), npeobpazoBaresnb
gactoThl Comander SK (1.1 kBT). Ctenn 5. JlabopaTtopHbIii CTEH ISl UCCIETOBAHUS
peryJIupyeMbIX 3J€KTPONPUBOOB MOCTOSIHHOTO U NIEPEMEHHOr0 TOKa: CHJIOBOM Mpeod-
pazoBatenb noctosiHHoro Toka Mentor Il Digital DC Drive, Bo30oyautens FMXS Field
Controller, mpeo6pa3zoBarens yactorbl Unidrive SP 1404 (3xBT), aABUraTens mocTosH-
Horo Toka (P=3 kBT), CHHXpOHHBIN ABUTaTENb C MOCTOSSHHBIMU MarHUTaMH, MOIYJIU
pacimpenus, pe3osbBep, sukoAep. Ctena 6. JIabopaTopHbIil CTEHA U UCCIETOBAHUS
AJIEKTPOIIPUBOOB MOCTOSTHHOTO TOKA C JBYX30HHBIM PETyJUPOBAaHUEM: THPHUCTOPHBIN
npeodpazoBarens DCS 800 (ABB), anexkrpoasuratens [IbCT-42 (P=2,4 kBT), snek-
tpoasurarens [IBCT-43 (P=2,8 kBt), ynpaBnsemslii Bemmpsamurenb IT-6, gatuuk ¢o-
toumnyibCcHbIN [1JID-3Y2, natumk komomeii KJ[-3. Crenn 7. JlaGopatopHblii CTEH.
JUTSL YIIPaBJICHUSI 9aCTOTHO-PETYIUPYEMBIM 3JICKTPOIPUBOIOM OT MPOTPAMMHUPYEMOTO
KOHTpoJulepa: nporpammupyemsiid jormdeckuid kontposmiep OBEH IIJIK100, mpo-
rpammupyemblil torudeckuii kouTposiep VIPA CPU 314ST, npeobpa3oBareib 4acTo-
Thl Lenze 8400, npeo6pazoBarens SPD 2406. Ctenp 8. JlaGopatopHbIi CTEH IS MC-
CJIEIOBAHUSI YACTOTHO-PETYJUPYEMOIr0 3JIEKTPONPHUBOIA BEHTWIISITOpA: MpeoOpa3oBa-
Tenb yacToThl Altivar 312HO18M2, snexrpoasurarens acuuxponHslii MEBSA 632-4
(0,18 xBTt), Bentriiatop Soler&Palau CMT/4-180/0.75, MHOrOyHKITMOHATBHBIN H3Me-
putenbHbIl pubdop Power Logic PM700.

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

Kommbroteproe obecnieuenne: kommbiotepsl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x8 wu Windows 7 (akagemudeckass MOJAMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (GecrmatHast Bepcusi), mporpaMMHOe 00ec-
nedyenue: 11 padotel ¢ [IJIK VIPA — WinSPS-S7 V5 (6ec-tutathHast Bepcust); ais padbo-



12

ThI ¢ npeoOpazoBarensmu yactotrel Unidrive u Comander ¢upmer Control Technique —
STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecrutatnasi Bepcusi); uisl pa-
00ThI ¢ peoOpazoBarensiMu yacToThl GupMmbl Lenze — Global Drive Control V4.14.1.0
(6ecruatnas Bepcusi); ans pabotsl ¢ [IJIK OBEH — CoDeSys V2.3 (6ecrmatHast Bep-
cusi); mist paboTel ¢ peructparopoMm mapa-merpoB Pexon — WinRec MC (OecriatHas
Bepcust); st padboTsl ¢ 1 poBbiM MmyabTuMeTpoM LOVATO DMK3 — DMK Remote
Control (6ecmmatHast Bepcus); ans paborel ¢ IIJIK Zelio-logic ¢upmber Schneider
Electric — Zelio Soft2 (6ecrutatHas Bepcus); mias padorsl co SCADA Zenon ¢Gupmsl
COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecniatHas Bepcus). MynbTuMe-
IuiiHbIN poekTop Epson Emp-S52, skpaH npOeKIMOHHBIN, CIENUAIM3UPOBaHHAS Me-
Oelib: TOCKa MepeABUKHAS, CTOJIbI Ay AUTOPHBIE, CTYJIbsl YUEHUYECKHUE.

5. CnemmanusupoBanHas adopatopust Ne§.113 kopmyc 8 st mpoBeaeHus 1abo-
PaTOPHBIX 3aHATUN, TPYMIOBBIX M WHIAMBUIYAIbHBIX KOHCYJbTaluid. Crenuain3upo-
BaHHOE oOopyzaoBaHue: poboT-manumnymstop Manus; 3/] npuntep «Prusa i3 tronXY»
(Kurait), 31 npuntep, cnenanubiii crynentamu (IAHP), 31 npuntep «Solidoodle»
(CIOA). Crenna 1. JIabopaTtopHslii 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. JlabopaTopHbIii CTeH]
s uzydenus: mapametrpupoBanus [IY ¢upmer Siemens npu momomm [IK: TTH
Micromaster 440, 15 kBt; aBura-trens AO2-51, 10 kBt, monyns cBs3u ¢ [1K. Crenn 3.
JlabGopaTopHbIil cTeH[ ISl M3YYEHHUS MEXAHMYECKUX XapaKTEPUCTHUK ACHMHXPOHHOIO
nsurarens: [1U Altivar 5, 4 kBt, npuratens AK 52/6, 2.8 kBT; TupucTtopHbIii npeoOpa-
3oBatenb D16, 11 kBT; Harpy3ounas mammna [TH®-45, 3.6 kBt. Ctenp 4. Jlaboparop-
HBIM CTeHI JJIs M3y4YeHUs] HU(POBBIX CUCTEM YIPABJICHUS TUPUCTOPHBIM SJIEKTPONPHU-
BOJIOM IIOCTOSSHHOTO TOKa: THUPHUCTOPHBIM mpeobOpazoatens bTVY-3501, mara
AIII/ITAIT 5710 Octagon systems, miara rajbBaHudeckux paspszok SCMPBO0S, nBu-
ratenb [IBCT-32, 1,2 kBT. Crenn 5. JlabopaTopHbIN CTEH[ IJIsi UCCIECIOBAHUS OTHO-
KOHTYPHOM CUCTEMBI peryaupoBaHusi ckopoctu cucrembl TPH-AJl: komnexkTHas Tu-
puctopnas ctanuus ynpasieauss TCYP-UII, asurarens AK60-4 ¢ ¢.p., 7 kBt, renepa-
Top nocrositHHOro Toka I1-52, 6.5 kBT. Crenn 6. JIabopaTtopHblid CTEH IS U3YUYEHUS
napametpupoBanus [ c¢upmer ABB: II4 ACS-550, 4 «Bt, nBurarens
2ANS0B2ITAY2, 2.2 kBt. Ctenp 7. JIabopaTtopHsblil CTEH 151 KCCIIEIOBAHUS CUCTEMBI
JIEKTPOIPUBOAA C YIPABIECHUEM IO LIENH BO30YKIEHUS JBUraTeNs: UCCieayeMas Ma-
muHa [IbCT- 22, 0.6 kBT, TupuctopHsiii npeoOpaszoBatenb Bo3oyautens IT-3P, 1 kBT.
Crenpn 8. JlabopaTopHblil CTEHA [Jisi MCCIEAOBAHMS JABYXKOHTYPHOW CHUCTEMBI MOJI-
YUHEHHOT'O peryiupoBaHusa: uccienyemsiii asurarens [IbCT-32, 0.8 kBT, peBepcus-
HBI TUPUCTOPHBIA MpeoOpaszoBaTenb A uccienyemor mamwuHbl bTY-3601, mxad
«Kenp-84», peBepCUBHBIN TUPUCTOPHBIN IpeoOpazoBaTenb I T6 nmuTaHus HArpy304YHOU
mamunbl [1-31, 0.7 kBT. Cteng 9. JIabopaTopHbIil CTEH T 711 UCCIIET0BaHUS IIUGPPOBBIX
CUCTEM YNpaBJIEHHUs HAa 0a3e MUKPOMOTOpPa U MUKpOKOHTpoJuiepa STM32F4.

[TpubGopuoe obecneuenue: masupHas ctanuus Lukey852d, ncrtounuku nmutaHus
Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBIN OCIUILIO-
rpad SIGLENT SDS1072CML, nmnata ALIT m-DAQ, natuuku Hanpsoxenust LEM 55p,
natunku Hampspbkenus CYHVS025A. KommbroTepHoe obecrieueHue: KOMIBIOTEPHI
Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows 7
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(akamemuueckass moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnatHas
Bepcusi), mporpammHoe obOecrneuenue g pabdorer ¢ [I4Y  ¢dupmer ABB
«DriveWindowLight2» (OecriatHas Bepcusi), MporpaMMHOE oOecrieueHue sl padoThI
¢ [T4 ¢pupmer Siemens «Drive Monitor» (6ecmuiatHas Bepcusi). MyIbTUMETUHHBIN TTPO-
eKTOp, JKpaH NPOEKIMOHHBIN, CleUUaIN3UpOBaHHAs MeOenb: J0CKa MepeaBUKHAs,
CTOJIBI 8y IUTOPHBIE, CTYJIbsl yUEHUUYECKHE.



