MHWHHCTEPCTBO OBPA3OBAHUS Y HAVKH
JTIOHELIKOM HAPOJTHO# PECITYBJIUKHA
FOCYJIAPCTBEHHOE OBPA30BATEJILHOE YUPEXJIEHUE
BBICIIIETO [TPO®ECCHUOHAJILHOI'O OBPA30BAHUS
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PABOYAS ITPOI'PAMMA ITPAKTUKH

B52.B.01 (V) YVuyeOHAas NPAKTHKA MO MOJVYEHHIO MEPBHYHBIXHABLIKOB PA00THI € IPO-
rpaMMHBIM 00ecIeYeHHeMIPUMEHUTEILHO K 00J1acTH (chepe) npodeccnoHAILHOM

AeATeJbHOCTH
(HaMEHOBaHHE MIPAKTUKH)
Hanpanenue noaroToBKu: 13.04.02 «2n€eKTpO3HEPTETUKA U AIEKTPOTEXHUKAY)
HampaBnennocts (mpodub): DNEeKTPOMEXAaHNYECKUE CUCTEMbI aBTOMATU3AlIUN U
AIEKTPOIPUBOL
[Iporpamma Marucrparypa
dopma 00yyeHus: OYHas, 3a04YHas
dopma 00ydeHus OuHas 3aouHas
Cemectp 1 1
OO6mas Tpy10éMKOCTb B 3.€./HEJeNsX 3,0/2 3,0/2

dopma IMPOMEKYTOUYHOU aTTECTALIUU
(3a4€T ¢ OIEHKOI/3a49éT):

3Q4ET C OLICHKOU 3Q4ET C OLICHKOU

Jloneuxk, 2023 r.



PaGouas mporpamma y4eOHOM MPAKTHKY IO MOJTYYSHHUIO TEPBUYHBIX HABBIKOB pa-
00THI ¢ TIpOrpaMMHBIM 00€CTIeUeHHEeM MPUMEHHUTENBHO K o0nacTu (cdepe) mpodeccuo-
HaJIbHOM JESITEIbHOCTU COCTABJIEHA B COOTBETCTBUM C YU€OHBIMHU IIJIaHAMM I10 HalpaBJe-
HUtO oaArotoBkr 13.04.02 «DmeKTposHepreTuka U 3J1€KTPOTEXHUKA», HANPABIEHHOCTh
(mpoduip) — «DNEKTPOMEXAHUYECKUE CUCTEMbI aBTOMATU3aLMU U 3JIEKTPOIPUBOI IS
2023 rona npuéma 1mo 0YHOM M 3a04HOM hopmaM 00yUeHHUS.

CocraBuTenb:

HoueHT kadeaps! MEKTPONPHBOAA H ABTOMATH3AIIHH

NPOMBIILIEHHBIX YCTAHOBOK, K.T.H., JIOLEHT,/,)

/{} "~ Mupomnuxk JIH.

(MoanHes)

Pabouyas nporpaMma paccMOTpeHa MW NPHHSATA HA 3acelaHuu Kadeapsl
HS‘HEKTPOI‘[]:IHBGH H aBTOMATH3ALHA MPOMBILILICHHBIX YCTAHOBOK.
[Tporokon ot « OF/» €D 2023ropaNe 7 .

/
{
=

3aBenyromuii kadeapoii ) Poskapska I1.H.
(noamucy)” (®.H.0)

Pabouyas nporpamma ogobpena y4e0HO-METOAHYECKOH KOMHCCHEH
[OYBIIO «JOHHTY» 1no  HanpaBA€HHIO  MOATOTOBKH 13.04.02
«INEKTPOIHEPreTHKA H JNIEKTPOTEXHHKA».

[TpoToKoMN OT « 22 » 03 2023 ropa Ne 3

a Trauenko C.H.
(MOANHCH) (D.H.0.)

[Ipencenarens

Pabouas mporpamma mpoaJjiena qig 20 roga npuéma Ha 3aceqaHuM Kadeapsl
«DNEeKTPONPUBO/ U aBTOMATHU3ALIMS TIPOMBIIIICHHBIX YCTAaHOBOK

[IpoTOKOI OT « » 20 roma Ne

3aBenyrouuii kapeapoit

(moamuce) (®.1.0.)

PabGouas mporpamma mpoajieHa mia 20 roja mpuéMa Ha 3acelaHuu Kadeapbl
«DNEKTPOINPUBOJ U aBTOMATHU3AIIMS TPOMBIIIJIEHHBIX YCTAHOBOK)»

[IpoTOKOJI OT « » 20 rona Ne

3aBenyrouuii kapeapoit

(moamuce) (®.1.0.)

PabGouas mporpamma mpoajieHa mia 20 roja mpuéMa Ha 3acelaHuu Kadeapbl
«DNEKTPOINPUBOJ U aBTOMATHU3AIIMS TPOMBIIIJIEHHBIX YCTAHOBOK)»

[IpoTOKOJI OT « » 20 rona Ne

3aBenyromuii kadenpoi

(moamuce) (®.1.0.)

Pabouas mporpamma mpoasiena ans 20 roga npuéma Ha 3acegaHud Kadeapbl
«DNEKTPOINPUBOJT 1 aBTOMATHU3AIIMS TPOMBIIIJIEHHBIX YCTAHOBOK)»

[TpoTOKOJI OT « » 20 roaa Ne

3aBenyromuii kadenpoi

(moamuce) (®.1.0.)



1 OEJIM U 3ATAYU ITPAKTUKHA

I{eny mpakTUKXA: pa3BUTHE HABBIKOB AHAJIN3A JIEKTPOHHBIX CXEM C ITOMOILBIO, BbI-
0opa 21eMEeHTHOU 0a3bl, pa3pabOTKH NEKTPOHHBIX CXEM JUIS JIEMEHTOB CUCTEM YIIPaB-
JIEHUS DJEKTPOIPUBOJOM U OOBEKTOB aBTOMATHU3AlMM C MPHUBICYEHUEM COBPEMEHHBIX
IIPOTPAMMHBIX CPEACTB 10 MOACIMPOBAHUIO IIEKTPOHHBIX CXEM DJIEMEHTOB JJIEKTPOME-
XAHWYECKUX CUCTEM U aBTOMATU3UPOBAHHOMY MPOEKTUPOBAHUIO NIEYATHBIX ILIAT.

3anayn yueOHOM MPAaKTUKU COCTOST B U3yUYE€HUU MPUHIIUIIOB OPraHU3aIH, METOIH-
4yecKoro o0ecrnevyeHus 1 pa3paboTKH 3IEKTPOHHBIX yCTPOMCTB HU3KOW U CPEHEH CTeNeHH
CJIOKHOCTH JUJISl TEXHUYECKUX CPEICTB CUCTEM aBTOMATU3UPOBAHHOIO IMPOECKTUPOBAHUS,
IIpEAHAa3HAYEHHBIX 111 IPOEKTUPOBAHMS AJIEKTPOHHBIX CXEM 3JIEMEHTOB JJIEKTPOMEXAHU-
YECKUX CUCTEM, (POPMHPOBAHUS HABBIKOB PabOThI C TEXHUYECKUMH U IPOrPAMMHBIMU
CPEICTBAMM CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS.

2 MECTO ITPAKTHUKH B CTPYKTYPE
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

Y4eOHyI0 MPaKTUKY MarucTphl MPOXOAAT B MepBoM ydeOHOM cemecTpe. OHa SBIIS-
€TCs1 00s13aTEIbHBIM 3JIEMEHTOM TMPAKTUIECKOW COCTaBJIstomel o0ydenus ctyaeHToB. Co-
AepxaHue yaeOHOM MPAKTHKU 0a3upyeTcs Ha 3HAHUX, MOJTYYSHHBIX MaruCTpaHTaMHU MTPH
oOydeHnu B OakaiaBpuare, a TAaKXKe SIBISIETCS MpeaTedeii pa3nesoB BEITYCKHOM KBaIH(H-
KAaIlMOHHOW pa0OThI, CBSI3aHHBIX C MPOCKTUPOBAHMEM IEUATHBIX IUIAT JIJIST DJIEMEHTOB
DIIEKTPOMEXAHUYECKUX CUCTEM.

3 BUJ IPAKTUKHU, ®OPMA U CIOCOB EE ITPOBEJEHUS

[To Bumy mpakTHKa SBJISIETCS YYCOHOM.

[IpakTrka npoBoauTCA pacnpeaenéHto B 1 cemectpe (IyTEM yepenoBaHusl MPOBe-
JICHUSI C TEOPETUUECKUMHU 3aHATUSMU IO THSIM).

[To cnocoOy npoBeAeHHs MPAKTUKA SABJISIETCS] CTALIMOHAPHOM.



4 CTPYKTYPA U COAEP KAHUE ITPAKTUKH

OO0beM MpakTUKU B 3aYETHBIX €IMHUIAX U €€ MPOIOJDKUTEIBHOCTD B HEACAX (4a-
cax) OmpenessItoTCsl y4eOHbIM IIJIaHOM MO HampaBieHUIo moAroToBku 13.04.02 «Onektpo-
HHEPreTHKa M 3JEKTPOTEXHUKA» (HAMpaBICHHOCTh (MPoQuiib) «DIEKTPOMEXaHUUYECKHIE
CUCTEMBI ABTOMATH3aLMHU U JIEKTponpuBoa») i 2023 roxa npuema.
OO6mas Tpy10éMKOCTh MTPaKTUKK cocTaBiseT 3 3.e. (108 yacos).

Orarbl NpaKTUKH

Bunbt paboT, BRIMONHAEMBIX 00yYarOIIUMCS
10JT PYKOBOJICTBOM MPEIOIaBaTeNs U CaMo-
CTOSITEJIBHO (Y9aChl/JTHN)

Dopmsl
TEKYIIETO
KOHTPOJIS

I[loxrorosureln-
HBIU

1. 3HaKOMCTBO C y4e€OHBIMU BEpPCUSMHU IPO-
rpaMM [ MOJEJIMPOBAHUS AIIEKTPOHHBIX
CXEM M MPOEKTUPOBAHUS MEYATHBIX IJIaT. BhI-
Jla4ya UHIUMBUY aJIbHOTO 3aJaHusl, THPOPMHUPO-
BaHUE O MECTE MPOXOXKACHUS MPAKTUKH, pac-
HOpsi/IKe THA, BUJax paboT u ux 00bEMax u T.J.
(12 gacoB/2 nHs)

Pasnen otuera
10 MIPAKTUKYMY

OcHoBHOU

PacueT 351eKTpPOHHBIX CXE€M HU3KOM U CPEIHEN
CTEIEHU CJIIOKHOCTHU JJIS1 DJIEMEHTOB AJIEKTPO-
MEXaHUYECKUX CUCTEM, BBIOOP AIEKTPOHHBIX
KOMIIOHEHTOB U UX MOJEIUPOBAHUE, OCHOBBI
paboThl ¢ 00JaYHBIMU IPOrPaMMaMi aBTOMa-
TU3UPOBAHHOIO TMPOEKTUPOBAHUS TMEYATHBIX
mat, 0a30BbIe MPUHITUIIEI TPOSKTHPOBAHUS
MEYaTHBIX IUIAT, UCHOJb30BAHHE METaIn3a-
MU, TPACCUPOBKA NIEYATHOM MIIATHI.

1. Pacuer mapameTpoB 1 BEIOOP KOMIIOHEHTOB
JU1S1 IPOEKTUPYEMOIO YCTPOMCTBA

2. MogenupoBaHue MPOEKTHPYEMOIO 3Je-
MEHTA JIJIS 3JIEKTPOMEXAHUUECKUX CUCTEM.

3. Co3ganue nmeyaTHOW IJIATEL.

(84 gaca /14 nHein)

Pa3nensr oTuera
o mpaktuke [1,
2,3,4,3]

3aBepuIarouii

CocraBnenue otueta. (12 yacos/2 mHs)

CocraBiienue
oT4YeTa Mo MpaK-
THKE, 3aIloJIHe-
HUE JHEBHHKA
PAKTUKH




5 INTAHUPYEMBIE PE3YJBTATBI ITPOXOXKAEHUSA IPAKTUKHU

B pe3ynbpTaTe 0CBOEHUS IPOrpaMMBbI IPAKTUKU Y CTYAEHTA (POPMUPYIOTCS CIENYIO-
1€ KOMIIETEHIINH:

- CIIOCOOHOCTHM MPUMEHSATh METO/BI CO3/IaHUS M aHaJIM3a MOJEINEH, MO3BOJISIOLINX
IPOrHO3UPOBAaTh CBOMCTBA U IMOBEACHHE OOBEKTOB MPO(ECCHOHAIBHON AESTENBHOCTH
(IIK-1);

- CIOCOOHOCTU (POPMYJIMPOBATH TEXHUYECKUE 3aJaHUS, Pa3padaThIBaTh U UCIIOJIb-
30BaTh CPEACTBA aBTOMATU3ALMU IPU IPOEKTUPOBAHUHN O0BEKTOB MPO(PeCCHOHAIBHOM Je-
arenbHoCcTH (ITK-2).

B pesynbrare ocBOE€HUS MPAKTUKH CTYACHT AOJDKEH:

3Hamb: IpUEeMbl 0000IICHNS, aHAIN3a U KPUTUYECKOW OLICHKH PE3yJIbTaTOB MOJIe-
JUPOBAHUS U MPOCKTUPOBAHUS SJIEKTPOHHBIX CXEM 3JIE€MEHTOB 3JIEKTPOMEXAHUUYECKHUX
CHCTEM; OCHOBHBIE METObI (HOPMUPOBAHUS CIIEHU(UKALINY Pa3paOOTAHHBIX ANEKTPOH-
HBIX CXEM; TOCTAHOBKH TEXHUUYECKUX 3aJaHUM, pa3pabOTKH U UCIOJIb30BAaHUS CPEICTBA
aBTOMATH3ALMU [IPU IPOEKTUPOBAHUH U TEXHOJIOTMYECKON OArOTOBKE IPOU3BO/ICTBA;
OCHOBHBIE METO/Ibl CO3JJaHUS M aHATIN3a MOJIEJIEH, TO3BOJIAIOIINX POTHO3UPOBAThH CBOM-
CTBA U MOBEACHHE FIEKTPOMEXAHUYECKUX CUCTEM;

ymems 0000111aTh, AaHATU3UPOBATh U KPUTUYECKU OLIEHUBATH PE3YJIbTAaThl MOJIEIH-
POBaHUSI U IPOESKTUPOBAHUS FJIEKTPOHHBIX CXEM DJIEMEHTOB JIEKTPOMEXAHUUECKUX CH-
cTeM; GOpMUPOBaATh CIELU(PUKAUN pa3padO0TaHHBIX 3JEKTPOHHBIX CXEM; BBIIIOJIHATh
000CHOBaHUE U NOAO0P HEOOXOIUMBIX JIEKTPOHHBIX KOMIIOHEHTOB AJIEKTPOHHBIX CXEM
AIIEMEHTOB 3JIEKTPOMEXaHHUECKUX CHCTEM; MOJA0UPATh HEOOXOJUMBIE METO bl CO3/IaHUS
U aHaJln3a MOJIeNiel, MO3BOJISIFOIIMX IPOTHO3UPOBATH CBOMCTBA U MOBEACHHUE IEKTPOH-
HBIX CXEM DJIEMEHTOB 3JIEKTPOMEXaHUUECKUX CHCTEM;

é1adems CIOCOOAMU TPEACTABICHUS PE3YJNbTaTOB OOOOIIEHUS M KPUTHYECKOTO
aHaJIM3a pe3yJbTaTOB MOAECTUPOBAHUS U IPOCKTUPOBAHUS SJICKTPOHHBIX CXEM 3JIEMEHTOB
AIIEKTPOMEXAHUYECKUX CHUCTEM; HaBbIKaMH (popMHUpoBaHUS crienupHUKAIMN pa3padboTaH-
HBIX JJIEKTPOHHBIX CXEM; HAaBbIKAMHU MPAKTUYECKOTO0 INPUMEHEHUs CO3/IaHUsl U aHaln3a
MOJIeJ €|, TIO3BOJISIOIIUX TPOrHO3UPOBATh CBOMCTBA 3JIEKTPOHHBIX CXEM 3JIEMEHTOB AJIEK-
TPOMEXaHUYECKHX CUCTEM.

B pesynbrare ocBoenus komnereHunu I1K-1 o0yuaronmiicst 1omxKeH:

3HamMb:

- OCHOBHBIE METO/Ibl CO3/1aHUs U aHAJIN3a MOJIENIEN, TO3BOJISIOUINX IPOTHO3UPOBATH
CBOICTBA U NOBEEHNE OOBEKTOB NPOPECCUOHATBHON AESITENbHOCTH;

ymemby:

- moa0upaTh HEOOXOUMBIE METOABI CO3TAHMS U aHAIHM3a MOJIEJIEH, TO3BOISIONINX
MPOrHO3UPOBATh CBOMCTBA U MOBEIECHUE 0OBEKTOB MPO(EeCCHOHANBHOI 1eATEeIbHOCTH;

enadems:

- HaBBIKAMH MPAKTHYECKOTO MPUMEHEHHS CO3/IaHus U aHalu3a MOJeleH, T03BOJIs-
IOLIUX MPOTHO3UPOBATH CBOMCTBA M IOBEIEHNE 0OBEKTOB MPOPECCHOHATBHOMN JIeATEIbHO-
CTH.

B pesynbrare ocBoenus komnerenunu [1K-2 o0yuatonmiicst 1omxeH:

3HamMb:

- OCHOBHBIE METO/Ibl IOCTAHOBKU TEXHUUYECKUX 3aJIaHUM, Pa3pabOTKU U UCIIOJIb30-
BaHUS CPEJCTBA ABTOMATU3allUU IPU NPOEKTUPOBAHUU U TEXHOJOTMYECKOM MOATOTOBKE
IIPOU3BOCTBA.



ymems:

- Tmoa0upaTh HEOOXOIUMbBIE METOAbl MOCTAHOBKH TEXHUYECKHUX 3a/JaHHM, pa3pa-
OOTKM U MCIIOJIH30BAHUS CPEICTBA AaBTOMATHU3AIUH TIPU MTPOCKTUPOBAHUH U TEXHOJIOTHYE-
CKOM TTOATOTOBKE TTPOU3BOJICTRA.

811a0emb:

- HaBBIKAMH MPAKTHUYECKOW MTOCTAHOBKM TEXHUUYECKHUX 3aJaHUM, pa3pabOTKU U HC-
II0JIb30BAHUS CPEJICTBA AaBTOMATH3AIIUH ITPY MPOSKTUPOBAHUN M TEXHOJIOTHIECKOM MTOATO-
TOBKE IPOU3BO/ICTBA.

cDOpMI/IpOBaHI/IC KOMHCTCHHI/Iﬁ B pE3YyJbTAaTC IO3TAITHOI'O IIPOXOKACHUA IIPAKTUKH

DTanbl NPaKTUKU Ko xomnerenimu

I[ToaroroBureanLHBINA

OcHoBHOM IK-1, ITK-2

3aBepiaronuii

6. POPMA ITIPOMEKYTOYHOM ATTECTALIUU IO MPAKTUKE

[To pe3ynbraTaM NPOXOKAEHUS MPAKTUKU OOYHAIOIIMKCS MPECTaBIsIeT Ha Ka-
benpy crenyoomye JOKYMEHTHI: THEBHUK MPAKTUKH C OT3bIBOM PYKOBOJIUTEINS MPAKTUKU
OT MPEANPUATHS, OTYET B COPOIIIOPOBAHHOM BHUJE MO PE3yJbTaTaM MPOXOXKACHUS MpaK-
TUKH (BKJIIOYAET B TOM YHUCJIE U PE3YJIbTaThl BHITOJIHEHHS MHAUBUAYAJIBHOTO 3a/1aHNUs).

OT4eT SABISAETCS OCHOBHBIM JOKYMEHTOM, XapaKTePU3YIOIIUM padOTy CTYJE€HTa BO
BpeMs yueO-Ho#l mpakTuku. [ToaroroBka oTyeTa OCyIECTBISETCS CTYICHTAMH B TEUCHHE
BCET0 BPEMEHU MPAKTUKHU.

TekcT oTueTa JOJKEH BKIIFOYATh CIEAYIOIIME OCHOBHBIE CTPYKTYPHBIE SJIEMEHTBL:

1. TuTynbHBIN JTUCT.

2. O1LIeHOYHEBIN JIUCT.

3. UnauBuayanbHOE 3aJJaHUE.

4. PacueT mapamMeTpoB U BIOOP KOMIIOHEHTOB JIJIsl MPOEKTUPYEMOTO YCTPOICTBA.

5. MopenupoBaHue NpOEKTUPYEMOTO YCTPOKUCTBA ISl AJIEMEHTOB AJIEKTPOMEXaHU-
YECKUX CUCTEM.

6. Co3aHue MevaTHoOM miaThl yCTPOMCTBA.

7. Ilpunoxenusi, KOTOpble MOTYT BKJIIOYaTh: WJUTIOCTpalMu B Bue (oTtorpaduii,
rpauKoB, pUCYHKOB, CXeM, TaOJIHIL;, IUCTUHTU pa3pabOTaHHBIX U HCIIOIb30BAaHHBIX MPO-
rpamM; MPOMEKYTOUHbBIE PACYETHI; JTHEBHUKHU UCIIBITAHUM.

3ammTa OTU€Ta IO pe3ysbTaTaM MPOXOKIAEHUS NMPAKTUKHU MPOBOJUTCS B YCTaHOB-
JIEHHBIE CPOKH. 3alllMTa BKJIOYAET B ce0sl BBICTYIUIEHHE 00yuUatolierocsi ¢ nuHpopmanuen
0 TMpoJieTaHHOM paboTe, pe3yJbTaThl KOTOPOW BBIHOCSTCS Ha MPE3EHTALIMIO, & TAKKE OT-
BETHI Ha BOIIPOCHI IPEMOIaBaTENS.

dopma aTTecTaluu — 3a4ET C OLICHKOU.

Pexomenayemslit 00bem oTuera — 10 - 20 ctpanui. OT4eT AOHKEH OBIThH CIIUT.



7 ®OH/I OHEHOYHBIX CPEJACTB JIA ITPOBEJIEHUA
MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIINXCS IO MMPAKTHKE

7.1 IlpumepHasi TEMATHKA UHAUBUYAJIbHBIX 3aaHUIM:

- CO37JaHME UCTOYHHMKA MUTAHUA JJIs AaTyhka Ha ¢ ¢dekre Xouia KOMIeHCAMOH-
HOT'O TUIA;

- CO3JJaHUE CXEMBI COIIACOBAHMSI YPOBHEH aHAJIOTOBOI0 CUTHaja JaTYMKA U MUKPO-
KOHTPOJIJIEPA;

- CO3/IaHK€ TPAH3UCTOPHOTO MPeoOpa3oBaTens Il yIpaBICHHUS JBUTATENIEM [TOCTO-
SHHOTO TOKA;

- CO3/IaHUE CUMHUCTOPHOTO KOMMYTATOpAa ISl YIIPABIICHHS MIPOLECCAMH PETYIIUPO-
BaHUS TEMIIEPATYPHI.

[To oxHOM M3 yeThIpex cXeM Ha BBIOOP BBIMOJIHAETCS pacder, moadop obopyaoBa-
HUS, MOJEITMPOBAHNE U CO3/IaHUE NIEYATHOM TIJIAThI.

7.2 Boripochbl 1 KOHTPOJIbHbIE 3aIaHUS VISl OLlEHKH 3HAHU A, YMEHUI, HABBIKOB
U (MUJIM) ONBITA JAESATEeJbHOCTH 00Y4AKIINXCSH, XapaKTePHU3YIOIIUX 3Tanbl GopmMupo-
BaHMS KOMIIETEHIUI B MpoLecce MPOX0KAeHUS MPAKTUKH:

1. OxapakTepu3yiTe 3Tamnbl CO3/IaHUs IEYaTHOM TJIaThI.

2. TlepeuncnuTe MpoOrpaMMHBIE CPEIbl, TPUMEHSIEMBIC JIJIT MOJCIUPOBAHUS IJICK-
TPOHHBIX cXxeM. Kakue y HuX JOCTOMHCTBAa U HEAOCTATKH?

3. Kakue mporpaMMHbIe 000JT0YKH TPUMEHSIOTCS 1T aBTOMATU3UPOBAHHOTO TIPO-
EKTUPOBAHUS MeyaTHBIX T1at? B uem noctouncTBo obnayHoro cepsuca EasyEDA?

4. Tlo KaKuM KpUTEpUSIM MOAOUPAIOTCS ANEKTPOHHBIE KOMIOHEHTHI? UTO HYKHO
YUUTHIBATH MPU UX BbIOOpE?

5. B uemM 0coOeHHOCTH pacueTa BHIOpaHHOM 3JIeKTpOHHOU cxembl? Kakwue cyte-
CTBYIOT €€ aBapuiiHbIe pexuMbl paboThl? Kak ycTpoiCTBO MOKET BBIUTH U3 CTPOS?

6. Uto takoe Gerber-daiinsi? Kak ux MoxxHO cpopMupoBaTh?

7. Kak ocyuiecTBisieTcs: popMupoBaHUE OTUETA 11O CICHUPUKALUY pa3padOTaHHOTO
ycTpoiicTBa?

8. 3auemM mpUMEHSIETCSl MEeTAILTU3aIus?

7.3 PekomeHnyeMbie BONPOCHI I MOATOTOBKH K 3a1MTe 0TYETA 1O pe3yJibTa-
TaM MPOXO0KIeHUs NPAKTUKU:

1. Haznauenwuie u 00;1acTh MPUMEHEHHUSI MTPOCKTUPYEMOIO YCTPOMCTBA.

2. Ha3HaueHHE OCHOBHBIX Y3JIOB IPOEKTUPYEMOTO YCTPOKCTBA.

3. Jlaiite paciiupoBKy BEIOpAaHHBIX YCTPOMCTB.

4. T'ne v Kak MOHO OCYILIECTBIIATH BHIOOP MOIYITPOBOTHUKOBBIX YCTPOMCTB?

5. Korpa gomxHa yuuteiBaThes HacTpoiika ocuusuiorpada Ha DC u AC KOMIIOHEHTY

curHasnia? Uto Ttakoe Tpurrep B ocuuiorpade, Ha 4To BIMAET, KaK €ro HacTpau-
BaTh?

6. Kak ucnonp3yeTcsi macmrabupoBaHUE CUTHAJIA MO BEIMYWHE B MYJIbTUMETPE

ocmuorpadge?



7. Kak momenupyercsi MMPOTHO-UMITYJIbCHBIA CHUTHAJ, CUHYCOWJAJIBHBIN,

MTOCTOSIHHBIN?

8. Ilepeuncanute 0COOCHHOCTH COCTABJICHMSI MEUYaTHOM raTei? YUTO Takoe mosu-
T'OHBI,

3a4€M HX MCHOJb30BaTh? [10/1 KAKUM YIJIOM JIOJKHBI IEPECEKATHCS JOPOKKHU ?

7.4 Kputepuu oleHUBAHUSA

HToroBoe olicHUBAaHHUE PE3YJIbTATOB MPOXOXKICHUS MPAKTHKHA O0YYaIOMIUMCS MO-
KET CKJIQJIBIBAThCS U3 OICHUBAHKS OCHOBHBIX BUJIOB pabOT, MPETYCMOTPEHHBIX MPOTPaM-
MO# TIpakTUKH. PacripenelieHne MaKCHMaJIbHOTO KOJIMYECTBa OaJlJIOB MO OIICHUBAEMbIM
BUJIaM pa0OT IPEACTaBIECHO B TaOIuIIC.

MaxkcuMainbHOE KOJTUYECTBO Oal-
OrneHrBaeMbi€ BUIBI paOOT

JIOB
BrinosiHeHre MHAMBUYAIbHOTO 3a/1aHUs 30
Conepxxkanue oTuéTa 30
XapakTepUCTUKA PYKOBOJIMUTEIISI MPAKTUKHU 20
3anuTa 0T4€Ta N0 NPAKTUKE 20
HToro 100

XapakTeprucTruKa pe3yabTaTOB MPOXOXKICHUS O0YyJAOIIMMCS MPAKTUKHU 110 TPUHS-
TOW B YHUBEPCUTETE CUCTEME OLICHUBAHUS UMEET BU/L:

«Otmuano» A (90-100) — coneprxanue u opopMIIEHHE OTYETA 10 MPAKTUKE MOTHO-
CTBIO COOTBETCTBYIOT MPEABSBISIEMBIM TPEOOBAHUSIM, XapaKTEPUCTUKA MPAKTUKAHTA T10-
JI0KUTENbHASA, OTBETHI HAa BOIPOCHI IO MPOrpaMMe MPAKTUKH MOJIHBIE U TOYHbIE, UHINBU-
IyallbHOE 3aJJaHuE BBINIOJIHEHO 0€3 3aMEeUaHu.

«Xopomio» B (80-89) — BbINOIHEHB OCHOBHBIE TPEOOBAHMS K TPOXOKIACHHUIO MPAK-
TUKH MPU HAJIMYMK HECYIIECTBEHHBIX 3aMEUYaHUM MO COAEpkKaHUIO U popMe OTUeTa, Xa-
PAKTEPUCTUKA MTPAKTUKAHTA MOJIOKUTENBbHAS, B OTBETaX HAa BOIIPOCHI IO MTPOTPaMME IPaK-
THUKHU 00y4aroIIUics JOMYCKAaEeT OMpeiesIeHHbIE HETOYHOCTH, XOTS B 1IEJIOM OTBEYAET YBE-
PEHHO M UMEET TBEP/ble 3HAHUS, UHANBUIYAJIbHOE 3a/JaHUE BBIIOJIHEHO C HE3HAYUTEb-
HBIMU 3aMEUYaHUSIMU.

«Xopomo» C (75-79) — 3HaHus 1 TPUOOPETEHHBIEC MPAKTUUECKIE HABBIKU 00yJaro-
IIETOCS YIOBJIETBOPSIOT OCHOBHBIM TpeboBanmsM ypoBHs B (80-89), xapakrepucruka
MpaKTUKAHTA TIOJIOKHUTENIbHASI, B OTBETaX HAa BOTPOCHI TI0 MPOTPAMME MPAKTHKU 00ydaro-
LIUICS TOITyCKAaeT HETOYHOCTH, HO B LIEJIOM, IEMOHCTPUPYET JOCTATOYHO XOPOIIHE 3HA-
HUSI, BBIIIOJIHEHHOE UHINBUYaIbHOE 3a/JaHUE UMEET HE3HAUUTEIbHbIE 3aMEUYaHUSL.

«Y nosnerBoputenbHO» D (70-74) — u3noxkeHue marepuasia B OTYETE TOCTATOYHO
MOJIHOE, HO UMEIOT MECTO OTJIEIbHbIEC IOTPEIIHOCTH, XapaKTEPUCTUKA MPAKTUKAHTA MOJIO-
KUTEJbHAs!, B OTBETAaX HAa BONPOCHI 00OYYAIOIIUIICS HE BCETla AEMOHCTPUPYET TOHUMAHUE
CBSI3U TEOPETUYECKOIO0 MaTepralia ¢ MPAKTUYECKUMHU BOIIPOCAMU, O MHIWBUAYAJIBHOMY
3aIaHUIO0 UMEIOTCS OT/IEJIbHBIC 3aMEUYaHUS.

«Y nosnetBoputesibHO» E (60-69) — uMeroTcs 3aMeuaHus o MOJTHOTE U3JI0KEHUS U
oopMIICHUIO MaTepuaia B OTYETE, XapaKTEPUCTUKA MPAKTUKAHTA TIOJIOKHUTEIIbHAS, TIPU
OTBETaX Ha BOMPOCHI CTYACHT IOMyCKAET OMMNOKH, MHANBUIYJIbHOE 33]JaHNE BHITIOJTHEHO
C 3aMEYaHUSIMH.



«HeynosnerBoputenbHo» FX (35-59) — B oTueTe ocBelIEHBI HE BCE Pa3Jieiibl Mpo-
rpaMMbl MIPAKTHKHU, BBISBICHBI 3HAYUTENIbHBIE MPOOENbl B YCBOGHHU OCHOBHOTO MPO-
IPaMMHOI0 MaTepuana, HEyMEHHUE MO0JIb30BaThCsl TEOPETUUECKUMHU 3HAHHUSIMHU HA IpaK-
THKE, 110 UHANBUIYAIbHOMY 33JJaHUIO0 UMEIOTCS CYIIECTBEHHBIEC 3AMEYAHHS.

«HeynosnerBopurensHo» F (0-34) — otueT nmo pe3yibraTaM MPOXOXKICHHS MpPaAK-
THUKHU HETIOJHBIN, C CYIIECTBEHHBIMH 3aMEYaHHUAMU 110 U3J0KEHHOMY MaTepuaiy, Ha BO-
IPOCHI 0OYYAIOIINNCS HE AAET yIOBIETBOPUTENBHBIX OTBETOB, MHAMBHUYyaJIbHOE 3aaHHE
HE BBIIIOJIHEHO.

OneHka 1o MpakTUKE MPUPABHUBAETCS K OLEHKAM 10 TEOPETUYECKOMY OOYyUEHHUIO
Y YUUTBIBAETCS IPU MOJIBEIEHUU UTOTOB OOLIEH ycreBaeMOCTH 00y4aroIIerocs.

8 YYEBHO-METOJNUYECKOE U HTHOPOPMAIIMOHHOE OBECIIEYHEHHE
IHPAKTUKH

Y4eOHO-METOANYECKUM O0ECIIEUEHNEM MPAKTUKE SIBJISETCS OCHOBHAS U JIOTIOJIHU-
TebHAs JUTEpaTypa (B TOM YHCIIE MEPUOJUYECKUE U3/1aHus), PEKOMEHIyeMasl IIpU U3y-
YEHUH TUCLUUIUIMH NpOo(ECCUOHATbHON HAIIPaBIEHHOCTH, KOHCIIEKTHI JIEKIUH, yueOHO-Me-
TOJMYECKUE TIOCOOUSI yHUBEPCUTETA U IPYTHE MAaTepHAaJIbI.

B npornecce mpoxoxaeHNus TPaKTHUKU UCTIOJIb3YETCSl TUIIOBOCTIPOTpaMMHOE 0Oecrie-
YeHHe, MAaKeThl MPUKIATHBIX IporpamMm u MHTepHET-pecypchbl, HEOOXOAUMBIE sl yTiIy0-
JICHHOTO M3YYEHHUS MOJIOKEHUM, CBA3aHHBIX ¢ IpoduiaeM paboThl MariCTPaHTOB.

8.1 OcHoBHas JMTEpaTypa:

1. Cocenxo, B. B. Cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS IMEYATHBIX
miaT - Altium Designer : yue6Hoe nocodue / B. B. Cocenko, A. I'. SIlaumesckas, JI. FO.
3abenun. — HoBocubupck : Cubupckuit rocyJapcTBEHHbI YHUBEPCUTET TEJIEKOMMYHU-
karui 1 uapopmatuku, 2019. — 198 ¢. — ISBN 2227-8397. — TeKcCT : 31€KTPOHHBIH //
OnekTpoHHO-OnOmoreunass  cuctema [PR BOOKS :  [caiit]. —  URL:
http:// www.iprbookshop.ru/90599.html .

2. lleBsatkoB, I'. H. ITpoexktupoBanne nedatHeix y3a08 B ALTIUM DESIGNER :
yueOHO-MeToauueckoe nmocooue / I'. H. [lepsatkos, JI. . Bombxun. — HoBocubupck : Ho-
BOCHOMPCKUN TOCYJapCTBEHHBIN TexHUYeckuit yHuBepcuteT, 2018. — 104 c. — ISBN
978-5-7782-3555-7. — TeKcT : aMeKTpOHHBIH // DekTpoHHO-O0nbroTeunas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/91690.html .

8.2 JlomosiHMTEJIbHAA JTUTEpPATYpA:

3. CmupnoB B.U. IIpoekTrpoBaHue U CXeMOTEXHUYECKOE MOJIETUPOBAHNE MUKPO-
IIPOLIECCOPHBIX YCTPOUCTB [DNEKTPOHHBIN pecypc] : yueOHOoe mocoOue isi CTYEHTOB,
obyuaromuxcs no HanpasiaeHuto 211000- "KoHcTpyrpoBaHue U TEXHOJIOTHS 3JIEKTPOH-
HbIX cpenctB" / B.MA. CmupnoB ; ®I'BOY BIIO "YaesHoB. roc. TexH. yH-T". - 5 MO. -
Vaeanosck : Yal'TV, 2013. - 1 ¢aiin. - Cuctem. TpedoBanus: Acrobat
Reader. http://ed.donntu.org/books/21/cd10249.pdf

4. YBapos, A. C. P-CAD 2000, ACCEL EDA. KounctpyupoBanue ne4aTHbIX Tu1at /
A. C. YBapoB. — 2-e u3a. — Caparos : [IpodobpazoBanne, 2019. — 322 ¢. — ISBN 978-




5-4488-0067-2. — TekcT : 3AEKTPOHHBINA // DIEKTPOHHO-OMOMMOTeuHast cuctema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87982.html .

8.3 YueOHO-MeTOAMYeCKHE U31aHUsA, paspadoTanHbie B IOHHTY:

5. MeTtoauueckue yka3aHUsl K MPOXOKICHUIO yUeOHON MPAKTUKU MO MOTYUYEHHUIO
MEPBUYHBIX HABBIKOB PA0OTHI C TPOTPAMMHBIM 00€CTICUCHHEM TPUMEHUTETHHO K 00J1aCTH
(cdhepe) npodeccrnoHaIbHON AEATEILHOCTH AJIs1 00YYArONTUXCSl HAITPABJICHHS TIOJITOTOBKH
13.04.02 «DnekTposHepreTuka U SJIEKTPOTEXHUKA» (MarucTepckas nporpamma «IJeK-
TPOMEXaHUYECKHE CUCTEMbI ABTOMATHU3AI[MU U 3JEKTPONPUBOIY) [ DIEKTPOHHBIN pecypc]
/ TOYBIIO «JIOHHTY», Kad. snexkrponpuBo 1 aBTOMaTU3aIM MPOMBIIIIICHHBIX yCTa-
HOBOK ; cocT. JI. H. Mupomnuk. - 280 K6. — Jonenk: JJIOHHTY, 2020. — 1 daitn. - Cu-
cteM. TpeboBanus: AcrobatReader. http://ed.donntu.org/books/21/m6043.pdf

8.4 DiiekTpOHHO-HH(pOPMALIOHHBIE PeCypPChI
ObC IOHHTY - http://donntu.org/library.

IMATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE INTPAKTUKHA

1. Cnenmanu3upoBanHas nadbopatopus Ne8.113 xopmyc 8 st mpoBeaeHus J1abopa-
TOPHBIX 3aHATHUM, TPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTalMi. Crieluain3upoBaHHOE
obopyaoBanue: podoT-manumyisatop Manus; 31 npunrtep «Prusa 13 tronXY» (Kurait), 31
npuHTep, caenanHeii ctynentamu (JAHP), 31 nmpuntep «Solidoodle» (CIIA). Crenp 1.
JlabGopaTtopHblit cTeHa st u3yudeHus napamerpupoBanus [TH ¢upmbl Siemens mpu mo-
Mo 6a30Boi nanenu onepatopa: [T Micromaster 440, 15 kBT, 6a30Bas nanesns onepa-
topa, nuraresnb AO2-51, 7.5 kBt. Ctrenn 2. JlaGopaTopHbIil CTeHA I U3y4YeHUs Tapa-
metpupoBanus [TU pupmer Siemens nmpu nomortu [1K: ITY Micromaster 440, 15 kBT; nBu-
ratenb AO2-51, 10 kBT, monyns cBsizu ¢ [IK. Ctenp 3. JIabopaTopHbIil CTeH T 1)1 U3yde-
HUSI MEXaHUYECKUX XapaKTepUCTUK acuHxpoHHoro asuratens: [1Y Altivar 5, 4 kBr, nBu-
rarens AK 52/6, 2.8 kBt; Tupucropusiii mpeodpaszosarens OT6, 11 kBT; Harpy3ounas ma-
muHa [THD-45, 3.6 kBt. Ctenn 4. JlabopaTtopHbIii CTEHT 71 N3Y4YeHUS IUPPOBBIX CUCTEM
YIPaBJICHUS TUPUCTOPHBIM 3JIEKTPOTPUBOJIOM IMOCTOSTHHOTO TOKA: TUPUCTOPHBIN MPeo0-
pazoBarens bTY-3501, mmata ALIII/ITAIT 5710 Octagon systems, maTa raJbBaHUYECKHX
pasBs3ok SCMPBO0S5, nurarens [IBCT-32, 1,2 kBt. Crena 5. JlabopaTopHblii CTEH 1S
UCCIICIOBAHUSI OJJHOKOHTYPHOUM CHCTEMBI peryjiupoBaHus ckopocTu cuctembl TPH-A/I:
KOMIUIEKTHas TupucTtopHas ctanuus yrpasienus TCYP-UII, npurarens AK60-4 ¢ ¢.p., 7
kBT, renepaTop mocrossuHoro Toka I[1-52, 6.5 kBt. Ctenpg 6. JlabopaTopHblii CTeHA s
uzyuenusi napamerpupoBanus [1Y ¢upmer ABB: T4 ACS-550, 4 xBt, nBurarenb
2ANB0B2ITAY2, 2.2 kBt. Ctenn 7. JlaGopaTopHbIi CTEH] JJIs1 KCCIIEAOBAHUS CUCTEMBI
AJIEKTPOINPUBOA C YIPABJICHUEM IO LENH BO30YXICHUS ABUTATENS: MCCIeAyeMas Ma-
mmmHa [IBCT- 22, 0.6 kBT, TupuctopHsiii npeodpazoBatens Bo30yautens T-3P, 1 kBT.
Crenn 8. JlabopaTopHBIi CTEHT ISl UCCIIEIOBAHUS IBYXKOHTYPHOW CHCTEMBI TTOTYNHEH-
HOTO peryiaupoBaHus: uccienyembiit npuratens [IbCT-32, 0.8 kBT, peBepcuBHbBIN TUPU-
CTOpHBIN IpeodpazoBaTenb 1 uccienyemoi mamuuel bBTY-3601, mkad «Kenp-84», pe-
BEPCHUBHBINA TUPUCTOPHBIN npeoOpazoBaTtens DT6 nuranusa Harpy3ouHoi mamuusl [1-31,
0.7 xBt. Creng 9. JlaGopaTopHbIii cTeHA sl KCCIEA0OBAHUS HU(POBBIX CUCTEM yTpaBJe-
HUS Ha 0a3e MUKPOMOTOpa U MUKpoKoHTposuiepa STM32F4.



[Ipubopuoe obecnieuenue: nasuibHast ctanus Lukey852d, ncrounnku nutanus Mas-
teram MR3003M-2, Atten TPR3003T, Masteram Mr3003, snekTpoHHBIN ocmiorpad
SIGLENT SDS1072CML, mnara ALIT m-DAQ, naruuku Hanpspkenuss LEM 55p, nat-
yuky HanpsokeHust CYHVS025A. KomnerotepHoe obecnieuenue: komnbioTepsl Pentium 4
cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 1 Windows 7 (akamemmudeckas
noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (OecrnatHas Bepcusi), mporpamm-
Hoe oOecneuenue st padotel ¢ [TY dupmer ABB «DriveWindowLight2y» (Gecrinathas
Bepcusl), mporpaMMHoe ooecrnieuenue s padoTsl ¢ [TY pupmer Siemens «Drive Monitor»
(6ecrnatHas Bepcust). MynbTUMEAUIHBIN TPOEKTOP, SKPaH MPOCKIIMOHHBIN, CIIEI[UATU3H-
poBaHHasi MeOeb: 10CKA MEePEBUKHAS, CTOJIbI Ay TUTOPHBIE, CTYJIbsl YUEHUYECKHUE.

2. CnenuanuzupoBanHas jgadoparopus Ne8.109 xopnyc 8 niisa mpoBeaeHust 1abopa-
TOPHBIX 3aHATHUM, TPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTalMi. Crieluain3upoBaHHOE
obopynoBanue: Crenn 1. JIabopaTopHBbIi CTEH[ AJI UCCIENOBAHUS CUCTEM YIIPABJICHHUS
TEIUIOBBIMU TPOLECCAMH U JHEPTreTHYECKHX PEXHUMOB paboThl oOopynoBanus. Ilpo-
rpamMubiit peryasitop OBEH TPM 151, usmepurens-perynstop OBEH TPM 202, mud-
poBoil mynbTMETp LOVATO DMK3, nporpaMMmupyemblii JOTHYECKUNA KOHTPOJUIEP
VIPA 313SC, npeoGpa3zoBarens yactoTsl Danfoss VLT 5000, dusznueckas Moaens mpu-
TOYHOW HarpeBaTebHOM yCTaHOBKH, colepKalias natdyuk temrepatypbl TN-2531, nar-
gyuk temneparypel TAD961, Bentmissitop SUNON DP200A2123XBT, nHarpeBarens
NOMACON P=300 Br, tBepnorensubie peiie CARLO GAVAZZI RMIE23AA25. Makert
OMEIIEHHUsI, COAepKaIuil TepMoripeoopazoBarenb conpotuiaeHus TCM 1-3 S0M L8O,
natuuk BiaaxHocTH, BEHTUIATOp SUNON DP200A2123XBT, HarpeBaTeIbHbINA JIEMEHT.
Crenp 2. JJabopaTtopHbli CTEH] AJI UCCIIEI0BAHUS CUCTEM TTO3UIIMOHUPOBAHUS U PETYJIN-
poBaHus ckopocTu: crapToBbiii komiuiekT SPEED7.800-7DK20 (1ieHTpaibHbIi mporiec-
cop CPU313SC VIPA 313-5BF03), natuuk emxoctHoii CA18 CLN 12PA, nat-uuk uH-
nyktuBHbIl [A18 DSN 14 PO, dortomatrunk PA 18 CSD 02 PA, Moaynp muTaHus
SPD2460, monutop FA1, mouutop FD1, npeoOpa3oBarens yactorsl Lenze 8200 Vector,
ceponosurmonep Lenze 9300 EV9321-EP. Crena 3. JlabopaTopHbIii CTeHT 1T UCCTie-
JIOBAHUS [IarOBBIX 3JIEKTPONPUBOJOB U YCTPOMCTB ITABHOI'O MMyCKa: MpeoOpa3oBaTelib ya-
ctotel Unidrive SP 1401, ycrpoiictBo minaBHoro mycka Softstarter PFE-16, moxyns nuta-
uHus SPD 2406. AC/DC Converter 24 V, npatiBep marosoro asuratenst MDS MF15, 5-tu
¢aznblil maroseiid neuratenb A16K-M569W, nporpamMmmupyemslii JIOTHYECKUNA KOHTPOJI-
nep VIPA CPU314ST. Crenn 4. JlabopaTopHbIi CTEH JIJIs1 KCCIIEA0BaHUS YaCTOTHO-Pe-
T'YJIUPYEMbIX 3JIEKTPONPUBOIOB MPU BEKTOPHOM U CKAISIPHOM YIPABICHHUH: AJIEKTPOBHU-
ratenb 1LA7073-2AA10 0,55 xBt, npeoOpaszoBatens udactorbl Unidrive SP 1401
(0.75xBrT), mpeobpazoratens yactothl Comander SK (1.1 kBT). Ctenn 5. JlabopaTopHbIii
CTEH/I JJISl UCCIIEIOBAHUS PETYIUPYEMBIX DJIEKTPOIPHUBO/IOB OCTOSHHOTO U IEPEMEHHOTO
TOKa: CWJIOBOM mpeoOpaszoBaTenb nmoctosHHoro Toka Mentor 11 Digital DC Drive, Bo30y-
nutens FM XS5 Field Controller, mpeo6pazoBartens yactotsl Unidrive SP 1404 (3xBT), nBu-
rateyib nocTossHHOro Toka (P=3 kBT), CHHXpOHHBIN JBUTATENb C NOCTOSHHBIMUA MArHU-
TaMu, MOAYJIHM PACIIUPEHHUs, pe30JbBep, 3HKoaep. CTena 6. JlabopaTopHbIN CTEH 715 HC-
CJIEIOBAaHHUSI JIEKTPONPUBOJOB MOCTOSHHOIO TOKA C JIBYX30HHBIM PETyJIMPOBAHUEM: TH-
puctopHsIil mpeodpazoBarens DCS 800 (ABB), anekrpoasurarens [IBCT-42 (P=2,4 xBT),
anekrpoasuratens [IBCT-43 (P=2,8 kBT), ynpasisiemslit Beinpsimutens T-6, naTuuk ¢o-
toumnyibCHbIN [T]D-3V2, natunk konoBeiit K/I-3. Crena 7. JlabopatopHblil cTeHa Jis
YIPABJICHUS] YaCTOTHO-PETYIUPYEMBIM AJIEKTPONPUBOAOM OT MPOrpaMMHUPYEMOI0 KOH-
TpoJuiepa:  IporpamMMmupyemsiii  Jsormyeckuid  konTposuiep OBEH  TIJIK100,



nporpaMmmupyemslii norudeckuii koutpomiep VIPA CPU 314ST, npeobpaszoBarens 4a-
ctotel Lenze 8400, mpeoOpazosarens SPD 2406. Crenp 8. JlabopaTopHbIif cTeH 171 UC-
CJIEIOBaHMS YaCTOTHO-PETYJIMPYEMOTO ANEKTPONPUBOA BEHTHIATOPA: PeoOpa3oBaTeb
gactoThl Altivar 312HO18M2, snektpoasuratens acuaxponusii MEBSA 632-4 (0,18
kBT), BentunaTop Soler&Palau CMT/4-180/0.75, MHOTOQYHKIIMOHATBHBIA U3MEPUTEIh-
Helii mpudop Power Logic PM700.

[IpubopHoe obecnieuenue: 16-kanaabHbIN peructparop napamerpoB Pexon-08, rene-
patop curnaios ['6-26.

KomnrerotepHoe obecneuenue: kommnbroTepbl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x8 wu Windows 7 (akagemuueckass TMOIIMUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecniaTHas Bepcusi), mporpaMMHOeE obecre-
yenue: 111 padotsl ¢ [IJIK VIPA — WinSPS-S7 V5 (6ecninathas Bepcus); 1isl pabOThI C
npeobpazoBarensimMu yactoTbl Unidrive u Comander ¢pupmer Control Technique — STSoft
V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecrutatHas Bepcus); 1j1sl pabOTHI € TIpe-
oOpazoBarensimMu 9acToThl pupmbl Lenze — Global Drive Control V4.14.1.0 (6ecninataas
Bepcus); mist pabotsl ¢ [IJIK OBEH — CoDeSys V2.3 (6ecrimatHas Bepeust); a1t paboTh
¢ peructpatopom napameTpoB Pexon — WinRec MC (6ecrutatHas Bepcusi); a1 pabOThI C
ugpossiM MynbTuMeTpoM LOVATO DMK3 — DMK Remote Control (6ecriiatHast Bep-
cus); 1t pabotsl ¢ [TJIK Zelio-logic pupmst Schneider Electric — Zelio Soft2 (Gecnmatnas
Bepcust); g pabotel co SCADA Zenon ¢upmel COPA-DATA — Zenon Editor 6.22,
Zenon RunTime (GecruiatHas Bepcus). MynbTuMenuitHeiii npoektop Epson Emp-S52,
AKpaH MPOCKIMOHHBIN, CIIEUATM3UPOBAHHASI MEOEIIb: IOCKA MEePEABUKHAS, CTOJIbI Ay I1-
TOPHBIE, CTYJIbsl YYEHUUYECKHE.

3. IlomeleHus 1y1si CaMOCTOSITENBHON PaOOThI C BOBMOMXHOCTBIO TIOJIKJTFOUEHUS K CETH
"UnTepHer" u obecrieyeHueM JO0CTYyINa B 3JEKTPOHHYI0 HHPOPMAIMOHHO-00pa30BaTEh-
HYIO Cpely OpraHU3alliK: YATATbHbBIE 3aJIbl, yueOHbIe Kopityca 2,3 (KOMITbIOTepHask TEXHUKA
C BO3MOKHOCTBIO MOJAKITIOUeHUS K ceTH «IHTepHeT» 1 0OecredeHneM JOCTyTa B 3JIEKTPOH-
Hy10 uHpopMaIMoHHO-00pa3zoBaTensHyo cpexy (QMOC JOHHTY) u snekrponHO-610-
mnoteunyto cuctemy (ObC IPRbooks), a Takke BO3MOXHOCTBIO HHIUBH Ty IbHOTO HEOTpa-
Hu4eHHoro goctymna oOyuaronuxcs B 9bC u DMOC nocpenctsom Wi-Fi ¢ mepcoHambHbIX
MoOmIbHBIX ycTpoiicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 - o6miecTBeHHas JIu-
nen3us MPL 2.0, Grub loader for ALT Linux - munensus GNU LGPL v3, Mozilla Firefox
- muuen3us MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment)
- muuen3ust GNU GPL).



