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Pabouass mporpamma y4eOHON NpPAKTUKH: IO MOJIYYEHHIO MEPBUYHBIX HABBIKOB
Hay4YHO-MCCIIe10BaTEIbCKONW pabOThl COCTAaB/IEHA B COOTBETCTBUU C YUEOHBIMHU IIaHA-
MU 110 HampasiaeHUo noAroToBku 13.03.02 «OneKkTpo3HepreTuka M 3JIEKTPOTEXHUKAY,
HANPaBIEHHOCTD (MPOdUIIh) — « DAEKTPONPUBO U aBToMaTuka» g 2023 roxa npuéma
10 OYHOM M 0YHO-3a04HOM popmam 00yUeHHUs.

CocraBHuTens:
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,

[Iporokonor « &7y 035  2023romaNe 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 nmpakTuku npojasiena s 20 roja nmpuéma Ha 3acCeJaHuu
KaQeaphl JIEKTPONPUBO/Ia U ABTOMATU3ALIMH TPOMBIIIJIEHHBIX YCTAHOBOK.
ITIpoTokois oT « » 20 roaa Ne )

3aBenyrommii kadeapon

(moarmuce) (®.1.0.)

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

3aBenyrommii kadeapon

(moamuce) (©.1.0.)

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

3aBenyrommii kadeapon

(moamucs) (®.1.0.)



1 HEJIb U 3AJTAYUM ITPAKTUKHA

[enbto HayuHO-uccienoBaTenbckoi padotsl (HUP) sBisiercs moBbllieHue Kaye-
CTBA MOJTOTOBKU CIHEIUAIKUCTOB C BBICIIUM OOpa3oBaHHEM, O0JaJaroIIUX HaBBIKAMH
UCCIIEI0BATENs, IMPOKUM TEOPETUUECKUM KpPYro30pOM, CIOCOOHBIX TBOPUYECKH IpH-
MEHATh B INPAKTHUYECKOH JIE€ATEIBHOCTH COBPEMEHHBIE JOCTHMKEHMSI Hay4HO-
TEXHUUYECKOTO MpOorpecca B 00JIaCTH IJIEKTPOMEXAHUUECKUX CUCTEM.

OcHoBHbIMU 3anadyamu HUP sBisitoTCsi: NMpakTUYeCKOe OBJAJEHUE OCHOBaMHU
HAy4YyHOr0 METOJa MO3HAHMs, IPUOOPETEHNE HABBIKOB B IOCTAHOBKE U CAMOCTOSATENb-
HOM DEILEHUU NMPAKTUYECKUX HAYUYHO-TEXHUUYECKUX 3a/1a4; OBJIaJICHUE OCHOBHBIMU Me-
TOJIaMU U CPEICTBAMHU HAYYHBIX HCCIEAOBAaHUN MPUMEHUTEIHHO K BHIOPAHHOW CIienu-
aJIbHOCTH; MPHOOPETEHNE HABBIKOB IUIAHUPOBAHMS HCCIIEIOBATENbCKUX paboT U 1myo-
JMYHBIX BBICTYIUICHHH C HAYYHBIMHU JOKJIaJaMH; O3HAKOMIIEHHWE C OpraHu3anuend u
OPUHLIKAIIAMU paboTH, a, TAKXKE, C pe3yJbTaTaMi pabOT HAYYHBIX KOJUIEKTHBOB; COJIEH-
CTBUE YCIICUTHOMY pELICHUIO aKTyaJbHbIX HAyYHO-TEXHHYECKHX 3aJad B 00JacTH
BHEJIPEHUSI TPAHCTIOPTHO-TEXHOJIOTUYECKUX CUCTEM JJIsi HAPOJHOTO XO341CTBa pecmy0-
JVKH.

2 MECTO HUP B CTPYKTYPE
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

HUP otHOCHTCS K yacTu, opMUpPYEMOH y4yaCTHHUKAMHU 00pa30BaTEIbHBIX OTHO-
menuid, bioky 2. «IIpakTtuka» yueOHOrO 1iaHa.

ba3upyeTcst Ha 3HaHUSAX U YMEHUAX, KOTOPbIE CTYIEHT NpUOOpes IpU OCBOCHUHU
IpeIUIECTBYOIUX TUCHUIUINH, COOTBETCTBYIOIMX IJIaHY MOATOTOBKM OakajaaBpoOB I10
HamnpasyieHuto 13.03.02 «DneKTpodHEPTreTUKa U SJIEKTPOTEXHUKa» (Mpoduiib «IJeK-
TPOIIPUBOJ U ABTOMATHKA).

3HaHUA U yYMeHus, npuodpereHHble npu ocBoenun HUP, peanusyrorces cryneH-
TOM TP U3YYECHUU MOCIEAYIOUINX AUCUUIUIMH Y4eOHOrO MIaHa, MPOXOKICHUH MPOU3-
BOJICTBEHHOM Y MPEAIUINIOMHON MTPAKTUK, TOCY IAPCTBEHHON UTOTOBOU aTTECTALMU.

HUP Bo MHOTrOM cIOCOOCTBYET BBISIBIIEHUIO U CTAHOBIIEHUIO MPO(ECCHOHATBHBIX
uHTepecoB Oynymux crenuanictoB. Mecto HUP B cucteme moaroToBku cnernuanmcTa
oTmpezesnseTcss TeM, YTO OHAa MOBBIIIAET KAYeCTBO MOATOTOBKH, YIUIyOJsii METOANYe-
CKyI0 0a3y CTyJeHTa U JaBas OIBIT uccienoBaTenbckoi paborel. HUP dopmupyer y
CTyACHTOB YMEHUsI, 3HAHNS U HABBIKM B TBOPYECKOM ITO3HABATEIBHON AEATEIIBHOCTH.

3 BUJI IPAKTUKHU, ®OPMA U CIIOCOB EE IMTPOBEJIEHUA

HUWP npoBoautcst cornacHo rpaduky y4eOHOTo Mmpolecca B MOCISAHUX YEThIpeX
ceMecTpax o0yueHus B OakaiaBpuare.

HUWP otHOCHTCS K 010Ky TIPaKkTHUK, 00€CIIEUNBAIOIIEMY BapUATUBHYIO TTOATOTOB-
Ky OakanaBpoB mo HampasieHuio 13.03.02 «DnexkTposHepreTuka M 3IEKTPOTEXHUKA»
(mpodmiib  «DneKTponpuBog U aBTOMaTHKay). CoaepkaHue u (HOpPMBI HAy4dHO-
UCCIIEI0BATENBCKON pabOThl OCHOBBIBAIOTCS HA TPEOOBAaHUSX, ONPEAEIEHHBIX rOoCcyaAap-
CTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICLIETO OOpa30BaAHUS.
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B 3aBrcuMoOcCTH OT BHJla HAy4HOI'O MCCIIEOBAHUS, IIPOBOJAUMOIO CTYACHTOM I10
TEME CBOEW BBIMYCKHOW KBaJU(UKAIMOHHOW padOThl (TEOPETUKO-TPUKIIATHAS, CHU-
CTEeMHO-IIPOOJIEMHas1, SKCIIEPUMEHTaJIbHAas!, TEOPETUKO-METOIMYecKas u Jp.), o popme
POBEJCHUS OCYIIECTBISIOTCS IPOU3BOACTBEHHO-TEXHOJIOTUYECKUE WIIH JTJa00paTOpHbIE
HUAP.

[IponsBoncrBeHHO-TexHONOrHYeckne HUP BBIOMHAIOTCA ¢ NpHUBICYEHUEM JKC-
NEPUMEHTAIbHON 0a3bl MPEANPUITHIH-IAPTHEPOB, TaOOPATOPHBIE OCYLIECTBIIAIOTCS Ha
0a3e HayuHbIX Jaboparopuil kadenpsl «NEKTPONPUBOA U aBTOMATHU3ALMs MPOMBILI-
JICHHBIX YCTaHOBOK.

HUP MoxeT npoBOAUTHCS B CTPYKTYPHBIX MOAPA3IACICHUIX MIPEANPUATHA U Op-
raHMU3alMi, CeUaIN3MPOBAHHBIX JIA0OpaTOPUAX U Kadenpax YHUBEPCUTETOB, Ha Oa3e
Pa3IMYHBIX HAy4YHO-00pa30BaTEIbHBIX U HHHOBALIMOHHBIX LICHTPOB.

4 CTPYTYPA U COAEP) KAHME ITPAKTUKH

O6bem HUP B 3adeTHBIX eMHUIAX U €€ TPOJOJDKUTEILHOCTh B HENETAX (dacax)
ONPECIISIIOTCST YUYEeOHBIM IUIaHOM 10 HampaBieHuto mnoarotoBku 13.03.02 Dnektpo-
HHEPreTHKA M JICKTPOTEXHHUKA (MPOGUIb «DIEKTPONPUBOA M aBTOMATHKa») st 2023
roja npuema. Oomas tpynoémkocts HUP cocrasmnser 1,5 3.e. (54 gaca).

Conepxxanue HUP: TeopeTtnueckue 0CHOBBI HAyUYHBIX HMCCleAOBaHUM. M3yueHue
CTPYKTYpPbl HAYYHBIX HCCIIEIOBAHUN. METOANYECKHE OCHOBBI HAyYHBIX HMCCIIEIOBAHUI.
Knaccupuxanuu YJIK, BBK, MIIK. Metoasl uccienopanuii. Opranuzaius Hay4dHBIX
uccinenoBanuii. Onucanue Mojeneil GU3NUEeCKUX MPOIECCOB U ABJICHUN. TeXHOJIOTHs
HAy4YHBIX HCCIEeIOBaHUN. BBIOOp M pacyeT 31eMeHTOB. METOM0IOrHYeCKne OCHOBBI
HayKu. BeITIOJIHEHNE HAyYHOTO MCCIIEIOBAHUS U O(OPMIIEHUE €T0 PE3yIhTATOB.

S INTAHUPYEMBIE PE3YJIBTATHBI ITPOXOXAEHUSA IPAKTUKHU

B pesynbrare npoxoxkaeHusl MPaKTUKKU Yy 00ydaromierocs JoJxKHbI ObITh chopmu-
POBaHBI CIIEAYIONINE KOMIETEHIUU:

- TOTOBHOCTh M3y4YaTh HAyYHO-TEXHUYECKYIO MH(OpMAIUIO, OTEYECTBEHHBIN U
3apyOeKHBIN OmbIT TI0 TeMaTtuke uccnenoBanus (I1K-1).

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

3HATh:

- TpueMbl 0000IIEHNS U KPUTHYECKOW OIICHKH PEe3yJbTaTOB HCCIENOBAaHUN Ha
0a3e MOJEIMPOBAHUSA HNEKTPOHHBIX CXEM DJIEMEHTOB IEKTPOMEXAHUYECKUX CUCTEM.

YMETB:

- 000011aTh, aHATU3UPOBATh U KPUTHUECKU OLIEHUBATH PE3YJIbTAThl HAYYHBIX HC-
CJIeIOBAaHUM pe3yJIbTaTOB MCCIEIOBAaHUN Ha 0a3e MOAEIHMPOBAHUS DJIEKTPOHHBIX CXEM
AIIEMEHTOB 3JIEKTPOMEXAHUUECKUX CUCTEM;

- ¢hopMupOBaATH TAOIMYHBIN MaTEpHa MO CeU(UKALIUH.

BJIA/ICTh:



- criocobamMu MMpEACTAaBJICHUA PE3YJILTATOB O606IHCHI/I}I N KPUTHYCCKOI'O aHain3a
pPE3yJIbTaTOB HAYYHBIX I/ICCJIeILOBaHI/Iﬁ Ha Oase MOJCINPOBAHUSA ISJICKTPOHHBIX CXEM
9JICMCHTOB 3JICKTPOMCXAHUYCCKNX CUCTCM.

- YMEHHE MOJICTTUPOBATh 00BEKTHI MPO(HECCHOHATBLHON NESITEIEHOCTH C UCIONb-
30BaHHEM CTaHJIAPTHBIX MAKETOB M CPEACTB ABTOMATU3UPOBAHHOIO IMPOEKTUPOBAHUS
(ITK-2).

B pesynbraTte ocBoeHuss komnereHunu [1K-2 cTyneHT nomxe:

3HATh:

- CTaHAAPTHBIEC MAKETHI U CPEACTBA AaBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS;

YMETh:

- MOJIEIMUPOBATh TEXHUYECKNE OOBEKTHI U TEXHOJIOTUYECKUE MTPOLIECCHI;

BJIAJICTh:

- TOTOBHOCTBHIO MPOBOJUTH SKCIIEPUMEHTHI TI0 33/IaHHBIM METOJIUKAM C 00paboT-
KOW M aHAJIN30M PE3YJIbTATOB.

6 ®OPMA ITIPOMEXYTOUYHOM ATTECTAIIMHA IO IIPAKTHUKE

[To pesynbraram BbinoaHeHuss HUP oOyuarommumiics mpencraBisieT Ha Kadeapy
OTU€T B COpOIIIOPOBAHHOM BHJI€ 1O pe3yibTataMm BbinojHeHus HUP. Otuer sBisiercs
OCHOBHBIM JIOKYMEHTOM, XapaKTepU3yrIHUM paboTy CTyJEHTa BO BPEMs BBIMOJIHEHUS
HUP.

TekcT oTyeTa MOMKEH BKJIIOYATh CIEAYIOIIME OCHOBHBIE CTPYKTYPHBIE 3JIEMEH-
ThI:

1. TUTYIBHBIA JUCT.

2. Beenenue, B KOTOPOM YKa3bIBAKOTCS LI€JIb U 3a/1a4M UCCIIEI0OBAHHUS.

3. OcHOBHas 4acTh, CoAeprKallas: NepeyeHb BBINOIHEHHBIX B pamkax HMP oc-
HOBHBIX pa0OT U 33JaHUI, aHAJIN3 MTOJTYYSHHBIX PE3YJIbTATOB.

4. 3akmoueHue, BKIIOYAIOIIee: ONMMCAaHNEe HABBIKOB M YMEHUM, TPHUOOPETEHHBIX B
npouecce BbinosHeHuss HUP; ananu3 Bo3MOXHOCTH BHEnpeHusa pesysbratoB HUP, nx
UCIIOJIb30BaHUs JUIsl pa3pabOTKA HOBOT'O WJIM YCOBEPUIEHCTBOBAHHOI'O MPOJYKTa WIIU
TE€XHOJIOTUW; WHIWBUIAYAJIbHBIE BBIBOJABI O MPAKTUYECKONW 3HAYMMOCTH IPOBEICHHOU
paboThI.

5. CMCOK MCOJIb30BAHHBIX UCTOYHUKOB.

6. [IpunoxeHusi, KOTOpble MOTYT BKJIIOUATh: WILTIOCTpALMK B BUe (oTorpadui,
rpaduKoB, pUCYHKOB, CXEM, TaOJHIl; TPOMEKYTOUHBIE PACUEThI; THEBHUKU HUCIIBITAHUMH.

Pexomenayemslit 00bem oTuera — 15 - 20 crpanui. OTYeT JOMHKEH OBITH CIIHT.

3amura otuéra no HUP npoBOauTCS B yCTaHOBJIEHHBIE CPOKH. 3aIMTa BKIIIOYA-
eT B cebs BBICTyIUICHHE OOywaromierocss ¢ mHdopmaimen o mpojeraHHol padoTe, a
TaK>K€ OTBETHI Ha BOIPOCHI ITPENOIABATEIA.

dopma arrecranuu — 3a4€T B 7 cemecTpe U auddhepeHIIupoBaHHbIN 3a4ET B § ce-
MeCTpeE.



7 ®OHJ1 OHEHOYHBIX CPEACTB 151 HPOBEJIEHUA
HNPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIIIUXCA 11O IPAKTUKE

HrtoroBoe oreHnBaHuWe pe3ynbTatoB BbimojHeHus HUP oOywarommmcst mMoxer
CKJIa/IbIBAThCSl M3 OLIEHWBAHUS OCHOBHBIX BUAOB padOT, MPEILyCMOTPEHHBIX MPHU BbI-
nonHenun HUP. Pacnpenenenrne mMakCMMalbHOTO KOJMYECTBAa OaljioB MO OlEHUBae-
MBIM BHJIaM pa0oT MPeICTaBICHO B TaOIUIIE.

OrnieHrBaeMbie BUIBI paOOT MaxkcuManbHOE KOJIUYECTBO
O0aJuIoB

BrinosiHeHne nHauBUAYyanbHOTO 3ananus no HAP 40

Conepxxanue otuéra mo HUP 40

3amuTa otuéra mo HUP 20

Hroro 100

XapakTepucTruKa pe3yiabTaToB MpoxoxkaeHus odyyarommmcss HUP o mpunsaroi
B YHUBEPCUTETE CUCTEME OLICHUBAHUS UMEET BU/L:

«3aureno» A (90-100) — conepxanue u opopmiienue oryera mo HUP nmomHocTeio
COOTBETCTBYIOT MPEAbSABISIEMbIM TPEOOBAaHUSM, CTYJIEHT XapaKTepU3yeTCs PYKOBOJIU-
TEJIEM TOJIOKUTEIBHO, OTBETHI Ha BONPOCH N0 nporpamme HUP nosHble u TOYHBIE, UH-
JTUBUTyJTbHOE 3a/IaHNE BBITIOJIHEHO 0€3 3aMEUaHUM.

«3auteHo» B (80-89) — BBIMOMHEHB OCHOBHBIE TPEOOBAHHS IO BHITIOJIHEHUIO
HUP npu Hanmuyuu HECYNIECTBEHHBIX 3aMEUaHWN MO COACPXKAHUI0 W (PopMe OTYETa,
CTYJCHT XapaKTepU3yeTCs PYKOBOJUTENIEM MOJIOKUTEIBHO, B OTBETaX Ha BOIPOCHI IO
nporpamme HUP oOyuaromuiicst JomycKkaeT onpeeIeHHbIe HETOYHOCTH, XOTS B IIEJIOM
OTBEYAET YBEPEHHO U UMEET TBEP/IbI€ 3HAHUSI, UHUBUAYAIBHOE 33/IAHUE BBIMOJIHEHO C
HE3HAYUTEIbHBIMU 3aMEYaHUSAMMU.

«3aureno» C (75-79) — 3HaHUSA U NPUOOPETEHHBIC MPAKTUUECKUE HABBIKU 00Y-
YaroUIerocs yAOBIETBOPSIOT OCHOBHBIM TpeOoBaHUsIM 10 BbinojgHeHuto HUP, ctynent
XapaKTEepU3yeTCsl pyKOBOJMUTEIIEM IOJIO0KHUTEIBHO, B OTBETAX HA BOIMPOCHI 10 MPOrpam-
Me HUP obGyuaronuiicst 1omyckaeT HETOYHOCTH, HO B II€JIOM, JEMOHCTPUPYET JOCTa-
TOYHO XOPOUIME 3HAHUS, BBIIIOJIHEHHOE WHIUBUAYAJIBHOE 3a/IaHUE UMEET HE3HAYUTEb-
HbIE 3aMEYaHUsl.

«3aureno» D (70-74) — uznoxeHue Marepraina B OTYETE TOCTATOYHO MOJTHOE, HO
MMEIOT MECTO OTAEJIbHbIE MOTPEUIHOCTH, CTYAECHT XapaKTEPU3YyEeTCS PYyKOBOJIUTEIEM
MIOJIOKHUTENIPHO, B OTBETaX HA BOMPOCHI OOYYAIONMIMIICS HE BCETJa JEMOHCTPUPYET TO-
HHUMAaHUE CBSI3M TEOPETUUYECKOI0 MaTepuaia ¢ MPakKTUYECKUMU BOMPOCAMHU, IO UHUBH-
JyaJbHOMY 3aJJaHUI0 UMEIOTCS OT/ICJIbHBIE 3aMEUYaHMUSL.

«3aureno» E (60-69) — umerorcs 3aMeyaHusl MO MOJHOTE U3JI0XKEHUS U 0(hOpM-
JIEHUIO MaTepHalia B OTYETE, CTYJCHT XApaKTEPU3YETCSI PYKOBOAUTEIEM MOJIOKUTEIb-
HO, MPU OTBETaxX Ha BOIPOCHI CTYAEHT JIOMYCKAeT OMMOKHU, MHAUBUAYAJIbHOE 3aJJaHUE
BBITIOJTHEHO C 3aMEYAHUSIMH.

«Hezaureno» FX (35-59) — B oTyeTe OCBelIeHBI HE BCE pas3fieibl MPOrpaMMbl
HUP, BoisiBieHbI 3HAUUTENbHBIE TPOOEIBI B YCBOGHHMH OCHOBHOI'O MMPOTPAMMHOI'O MaTe-
purana, HEyMEHHUE T0JIb30BAThCA TEOPETUUECKUMU 3HAHUSMU HA NMPAKTHKE, IO UHIAUBU-
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NyaJbHOMY 3aJJaHUI0 UMEIOTCS CYILIECTBEHHbIE 3aMEYAHHUS.

«He3zauteno» F (0-34) — otuet no pesynbraraMm BbinosiHeHuss HUP HenomHbii, C
CYILLIECTBEHHBIMU 3aMEYaHUSAMU 10 H3JI0KEHHOMY MaTepuaiy, Ha BOIPOCH 00ydaro-
LIUIICS HE JAaeT yJOBIETBOPUTENIBHBIX OTBETOB, WHJMBHIYyaJIbHOE 33JJaHUE HE BBIIIOJI-
HEHO.

8 YYEBHO-METOANYECKOE U HTHO®POPMALMNOHHOE OBECIHHEYEHUE
ITPAKTUKH

Y4eOHO-MeTOIMUeCKOe W HMH(DOPMAIMOHHOE OOCCIEYCHUE MPAKTHUKUA JOJDKHO
BKJIFOYATh CIICTYIOIITNE KOMITOHCHTHI.

8.1 OcHoBHas iuTEpaTypa:

1. DnekTponpuBo : yueOHoe mocodue / . — YnaH-Y 3 : bypsarckas rocyaap-
CTBEHHAsI CEJILCKOXO03sIMCcTBEHHAs akageMus uMm. B.P. ®uiannmosa, 2022. — 241 ¢. —
Tekcr : anextponnsiii // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125228.html

2. O0mas »nekTpoTexHuka : yaueonoe nocobue / H.A. KpuBonoros [u np.].. —
PocroB-Ha-/lony : ®enukc, 2016. — 224 c. — ISBN 978-5-222-25720-3. — Tekcr :
anektponHsblit // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/59399.html

8.2 lonmosiHMTEILHAS JIATEPATYpPA:

3. l'opnenxko JI.B. DnekTpoTeXHUKA U IEKTPOHUKA : TPaKTUKYM / ['opaeHko
J.B., Hukynun B.W., PezenskoB JI.H.. — Caparos : Aii [Iu Op Menua, 2018. — 123 c.
— ISBN 978-5-4486-0082-1. — Tekcr : anektponnsiii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/70291 .html

4. Poicun 10.C. OcHOBBI 371eKTp00O€30MaCHOCTH : y4eOHOE TTOCOOue IJist OaKaaB-
POB TexHHUYECKUX HampaBieHui noarotosku / Peicun 10.C., A6mounukos C.JI.. — Ca-
patoB : Aii [Iu Op Menua, 2018. — 75 c. — ISBN 978-5-4486-0273-3. — Tekcr :
anektponHusblit // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/73623 .html

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

5. Metoauyeckre yKa3zaHus K MPOXOXKACHUIO YUYEOHON MPAKTUKU MO MOJYYEHHUIO
NEPBUYHBIX HABBIKOB HAYYHO-UCCIIEI0BATEILCKON PabOThI 711 OOyYArOIIMXCS HalpaB-
nenust moarotoBku 13.03.02 «DnekTpol’HEpreTuKa U JIEKTPOTEXHHUKa» (OaKkaiaBpcKas
nporpamMma «DJIEKTPOINPUBOJI M aBTOMaTHKa») [DnekTpoHHBIM pecypc] / 'OYBIIO
«JIOHHTY», Kad. snexkTponpuBo U aBTOMAaTHU3allUsl MPOMBIIUICHHBIX YCTAaHOBOK ;
coct. 1. H. Mupomnuk. - 280 K6. — Joneux: JOHHTY, 2020. (moctyn uepe3 TUUHbII
KaOWHET CTy/ICHTA)

8.4 IIporpammHoe o0ecnieueHue:
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9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHA

MecTta npoBeaeHHs MPaKTUKU: JTabopaTOpuu Kadeapsl « IEKTPONPUBOI U aBTO-
MaTu3alus NpoMbllUIeHHbIX ycTaHoBOK» JJOHHTY, a takke npennpustus pa3innuHOn
(GopMbI COOCTBEHHOCTH, CBSI3aHHBIE C TMPOU3BOACTBOM, NEpeaaveii, pacrpeaeneHueM U
noTpeOICHNEM dJIEKTPOIHEPTUH, pacnoyiokeHHbie B Jlonernkoi Hapognoit PecmyGnmke
P®. Jlonyckaetcs caMOCTOSTENbHBIN MOA00P CTyI€HTaMU MECT MPAKTUKH.

MarepuanbHO-TEXHUYECKOE 00eCredeHre MOXKET BKJII0YaTh B c€0sl MOMEIIECHHUS,
o0opy0BaHue, MPUOOPHI U MHCTPYMEHTHI, KOMIIBIOTEpHOE 000pyI0BaHME 0a3bl Mpak-
TUKH.

[IpoxoxkneHne NpakTUKU B jJadbopaTopun kadeapbl «DIEKTPONPUBOA U aBTOMa-
TU3AIUs TPOMBIIIUIEHHBIX YCTAHOBOK)» 00ECIIEUeHO HAJTUYHEM CIIETYIOIUX MOMEIIEHUN
1 000pyIOBaHUSL:

1. Cnenmanu3zupoBannas nmadopatopus Ne8104 yueOHbIN KOpIyc 8 11l MpoBee-
HUS 1a00PaTOPHBIX PabOT, TPYIIOBBIX U MHAWBUIYATbHBIX KOHCYNbTauui. Crenuanu-
3UpPOBaHHOE O0OpyJOBaHHE: MPOTPAMMHPYEMbIN JIOTHYeCKuil KoHTposuiep Modicon
Premium, nporpammupyemsiii jgorudeckuii koutpouiep Modicon Twido, [T Altivar
71, mBurarens 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 (GecrutatHasi Bepcusi); mporpaMmMHoOe obec-
neuenue: s pabotel ¢ [IU dupmer Schneider Electric — SoMove (FDT Standalone)
V2.8.3), ATV71 Communication parameters manuals (0ecruiaTHast Bepcusi); Crieluaiu-
3UpOBaHHAsE MeOeNb: JA0CKa ayJUTOpHAs, CTOJIbI AyJUTOPHBIE, CTYJbSl YYEHUYECKHUE;
JIEMOHCTPALIMOHHBIE CTEH/IbI U TJIaKaThI.

2. CnemmanusupoBaHHas J1abopatopust Ne8105, yueOHbIN KOpIyc 8, nJis MpoBe-
JieHus 1a0b0paTOpHBIX pabOT, TPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTaui. Crenua-
JU3UPOBaHHOE OOOpynoBaHue: JlabopaTOpHBIA CTEHA «IEKTPONPUBOA M CHCTEMa
yIOpaBIE€HUS MOCTOBOTO KpaHay, B COCTaBE JIEHCTBYIOIIETO MakKeTa MOCTa, TEJICKKH U
rpy3zonoabemuoro Mexanusma, I[IJIK Zelio SR3XT101BD, momynu SR3261BD,
SR3MBU61BB, SR3XT101BD, mpeob6pazoBarenn SPD 1260, SPD 2460 AC/DC
converter. JlabopaTopHbIii cTeHA «DIEKTPONPHUBOJ U CUCTEMA YIPABICHUS MACCaXUp-
CKOTO0 Ji(PTa», B COCTaB KOTOPOTO BXOJAT ACHCTBYIOIIUI MaKeT MacCaKupckoro nudra,
[IJIK Unitroncs V570 co Bctpoennoit HMI-manensto omepartopa, mpeoOpaszoBarenu
SPD 1260, SPD 2460 AC/DC converter. JIabopaTopHbIif CTEH] « DJIEKTPONPUBOI U CH-
CTEMa YINpaBJE€HUs MIAXTHON MOAbEMHOM YCTAaHOBKW», B COCTaB KOTOPOTO BXOJAT JIEH-
CTBYIOIIMI MakKeT IIaXTHOW MOAbEMHOMN YCTaHOBKHM, HHTepdeiicHbIit Mmoayns IM VIPA
053-1DP00 ¢ momaepxkoit Profibus-DP, B c6ope ¢ Moaynem mutanus 007-0AA00,
npeodpazoarenu SPD 1260, SPD 2460 AC/DC converter, IIJIK VIPA-315 SB, ITJIK
Unitronics Jazz. MynsTumMenuitnoe obopyaoBaHue: skpaH Sopar Platinum, mpoekrtop
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
(axkagemuyeckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecmmatHas
Bepcusi). [Iporpammuoe oOecneuenue: s pabotel ¢ [IJIK Zelio-Logic ¢upmsr
Schneider Electric — Zelio Soft2 (6ecruatnas Bepcust); aiis padbotsl co SCADA Zenon
¢upmbr COPA-DATA — Zenon Editor 6.22, Zenon RunTime (OecriatHas Bepcus); s
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pabotsl ¢ I1JIK ¢pupmbr Unitronics — U90Ladder, V6.1.7 (6ecrinaThas Bepcusi). Creru-
aNM3UpPOBaHHAs MeOEIhb: TOCKA ayIUTOPHAsS, CTOJIbI Ay IUTOPHBIE, CTYJIbSI YUCHUUECKHE;
JIEMOHCTPALIMOHHbBIEC CTEHJIbI U TIJIAKAThI, JOCKA MapKepHasi.

3. YVueOnas madoparopust Ne8107 ydeOHbIN KOpmyc 8 i poBeneHus jtadopa-
TOPHBIX PabOT, TPYIIIOBLIX U WHIWBUIYyTbHBIX KOHCYJIbTauid. Ceruain3upoBaHHOE
o0opyaoBaHue: MPOMbIILIEHHBIH KOHTposiep MicroPC ¢upmbr Octagon (mporeccop-
Has miata 5066-586; miara Buneoagantepa 5420; cereBas miata 5500; miata aHasor.
BBOJa/BhIBOAA 5710; miata nudp. BBoga/BeiBoga 5600; knaBuarypa KP-1; x-k. awuc-
et LCD 4x20); mabopaTopHblil cTeH «YacTOTHO-PETYIUPYEMBIN AJIEKTPO-TIPUBO]
HACOCHOW yCTaHOBKHU» B COCTaBe JIEUCTBYIOIIEH MOJIENIM HACOCHOW yCTaHOBKU Ha 0asze
Hacoca PEDROLLO c¢ npuBogubiM ssektpoasurareneMm 0,37 kBt, 14 Lenze 8200
Vector, natunk gasienus IFM PN3004, cuetunk xomoaHoi Boasl KB -1,5, ITH Altivar-
21, snexrpomexannueckuil kinaman TAC Forta M400, natuuk naienuss PA-22 PS.
Cepsep Ha 6aze [IK IMD 2800, 1,6GGC, xommberotep IMD Atlon 64x2 5000+, RAM
2Gb. (OC — QNX (6ecrmmatnas Bepcus) u Windows 7 (akamemudeckasi MOMAIMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecrmatHas Bepcus). Crnernuain3upoBaH-
Has MeOeb: T0CKa MePeBIKHAS, CTOJIBI Ay TUTOPHBIE, CTYJIbs YYCHUUECKHE.

4. CnenmanmsupoBanHas nmadopatopus Ne8.109 koprryc 8 mist mpoBeneHus J1ado-
PaTOPHBIX 3aHATHM, TPYIIOBBIX W WHAUBUIYaIbHBIX KOHCYyIbTaluid. Crenuain3upo-
BaHHOe oOopynoBanue: Ctennm 1. JlaGopaTopHBIN CTEHI UIsI UCCIEIOBAHUS CUCTEM
yIPaBJICHHS TEMJIOBBIMU MPOIECCAMU U SHEPTETUUECKUX PEKUMOB pabOThl 000pYya0Ba-
Hus. [Iporpammusiii perynstop OBEH TPM 151, usmepurens-perynsrop OBEH TPM
202, mudporoit myasTuMerp LOVATO DMK3, nporpamMmmMupyemblii JOrH4eCKUil KOH-
tposuiep VIPA 313SC, npeoGpazoBatens yactorel Danfoss VLT 5000, duzudeckas
MOJieJIb TIPUTOYHOM HarpeBaTelIbHONW YCTAHOBKH, COJAEpKallas JaTYMK TEeMIepaTypbl
TN-2531, nmatuuk Ttemneparypbel TAD961, Bentunmarop SUNON DP200A2123XBT,
narpeBatesib NOMACON P=300 Br, tBepmorensnbie penre CARLO GAVAZZI
RMI1E23AA25. MakeT NOMEIIEHUs, COAEPKAIIMIA TEPMONPEOOpa3oBaTeb CONPOTUB-
aenus TCM 1-3 50M  L80, pmaruuk BiaaxHoctd, BeHTWwIsiTop SUNON
DP200A2123XBT, narpeBatenbHblil 3neMedT. Ctenp 2. JlabopaTopHblil CTEH ISl UC-
CJIE€OBAHUS CUCTEM MO3UIIMOHUPOBAHUS U PETYJIIMPOBAHUS CKOPOCTH: CTAPTOBBIA KOM-
ekt SPEED7.800-7DK20 (uentpanshsiii npoueccop CPU313SC VIPA 313-5BF03),
natank eMkocTHOH CA18 CLN 12PA, nat-uuk uaayktuBHbii [A18 DSN 14 PO, doto-
natuuk PA 18 CSD 02 PA, moayns nutanus SPD2460, monutop FA1, monutop FDI,
npeodpazoBaresnb yacToThl Lenze 8200 Vector, cepponosuiimonep Lenze 9300 EV9321-
EP. Crenn 3. JlaGopaTopHblif CTEHJ AJI1 UCCIAEAOBAHUS IIArOBBIX 3JIEKTPONPUBOJIOB U
YCTPOMCTB IUIABHOTO MycKa: mpeodpaszoBareb yactorbl Unidrive SP 1401, ycTpoiicTBO
nmaBHoro mycka Softstarter PFE-16, monyns nutanus SPD 2406. AC/DC Converter 24
V, npaiiBep marosoro napuratenst MDS MF15, 5-tu dasHbiii maroBeiii IBUTATENb
A16K-M569W, nporpammupyemsiii nornyeckuii kontposuiep VIPA CPU314ST. Crenn
4. JIabopaTopHbIN CTEHA JJIsl MUCCJIEIOBAHUSI YaCTOTHO-PETYJIUPYEMBIX AIEKTPONPUBO-
JIOB MPHU BEKTOPHOM M CKaJsIpHOM ymOpaBieHHH: 3nekrpoasurarens 1LA7073-2AA10
0,55 kBt, mpeobpazoBatenp yactoTsl Unidrive SP 1401 (0.75xBT), mpeoGpazoBarens
gactoTel Comander SK (1.1 kBt). Ctenn 5. JlabopaTtopHblii CTeH AJi UCCIEIOBAaHUS
PETYIUPYEMBIX AJIEKTPOIPUBOIOB MTOCTOSIHHOTO U TIEPEMEHHOTO TOKA: CHJIOBOM MPeoo-
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pazoBatenb noctosiHHoro Toka Mentor Il Digital DC Drive, Bo3Oyautens FMXS5 Field
Controller, mpeobpazoBarens yactotel Unidrive SP 1404 (3kBT), nBuratenp mocTosiH-
Horo Toka (P=3 kBT), CHHXpOHHBIN ABUTATENH C MOCTOSHHBIMHU MAarHUTAMH, MOIYJIU
pacmmpenus, pe3osbBep, sHKoaep. Ctenna 6. JlabopaTopHbIN CTEHI JJIsl UCCIICOBAHUS
AIIEKTPONPUBOOB MOCTOSIHHOTO TOKa C JABYX30HHBIM PEryJIHMpPOBAHHUEM: TUPHCTOPHBII
npeobpazoBarens DCS 800 (ABB), anexkrpoasuratens [IbCT-42 (P=2,4 xBT), snek-
tpoasurarens [IBCT-43 (P=2,8 kBt), ynpaBnsemslii Bemmpsamurens IT-6, gatuuk ¢o-
touMiyJbCHbIA [IJID-3Y2, natunk komoBbii KJI-3. Ctenn 7. JlabopaTopHbI CTEH.
JUTSL YIIpaBJi€HUS! YaCTOTHO-PETYJIUPYEMBIM 3JIEKTPOIPUBOJOM OT MPOTrPaAaMMHUPYEMOTO
KOHTpoJUIepa: mporpamMmupyemsiii jorudeckuit kontposuiep OBEH IIJIK100, mpo-
rpammupyemslil torudeckuii kouTposiep VIPA CPU 314ST, npeobpa3oBaresnb 4acTo-
Thl Lenze 8400, npeo6pazoBarens SPD 2406. Ctenp 8. JlaGopatopHbIi CTEH IS MC-
CJIEIOBAHUSI YACTOTHO-PETYJMPYEMOIr0 3JIEKTPONPHUBOIA BEHTWIISITOpA: IMpeoOpa3oBa-
Tenb yactoTsl Altivar 312HO18M2, snextpoasurarens acunxponusii MEBSA 632-4
(0,18 xBr), Bentumsarop Soler&Palau CMT/4-180/0.75, MHOTOQYHKIIMOHATBHBIN H3Me-
putenbHbIid mpudop Power Logic PM700.

[TpubopHoe obecmneuenue: 16-kaHAIBHBIN 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 (akagemudeckas MOJAMKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiatHas Bepcusi), mporpaMMHoe obec-
neuenue: 1 padotel ¢ [IJIK VIPA — WinSPS-S7 V5 (Gec-nimaTHas Bepcus); s pado-
ThI ¢ npeoopazoBarensmu yacTotrel Unidrive u Comander ¢upmbr Control Technique —
STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (OecruiatHas Bepcus); s pa-
60ThI ¢ mpeoOpazoBaTessiMu 4acToThl pupmbl Lenze — Global Drive Control V4.14.1.0
(6ecrutatHas Bepcus); nist padotel ¢ [IJIK OBEH — CoDeSys V2.3 (6ecrutatHast Bep-
cusi); mist paboTel ¢ peructparopoM mapa-merpoB Pexon — WinRec MC (OecriatHas
Bepcust); st paboTsl ¢ 1 poBbiM MyabTuMeTpoM LOVATO DMK3 — DMK Remote
Control (6ecmmatHast Bepcus); anst paborel ¢ IIJIK Zelio-logic ¢upmbr Schneider
Electric — Zelio Soft2 (6ecrmatHast Bepcusi); mist pabotel co SCADA Zenon ¢upmbl
COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecrnaTtnast Bepcus). MynpTume-
nuiiHbl npoektop Epson Emp-S52, 3xpaH npOeKIMOHHBIN, CeNUuaIu3upoBaHHas Me-
Oenb: JOCKa MepeBIXKHAS, CTOJbI Ay JTUTOPHBIC, CTYJIbsl YYCHHUECKHE.

5. CnemmanusupoBadHas adopatopust Ne§.113 kopmnyc 8 st mpoBeaeHus 1ab0-
PaTOPHBIX 3aHATHUN, TPYNIOBBIX M WHIAMBUIYAIbHBIX KOHCYJbTaluid. Crenuain3upo-
BaHHOE 00opyaoBaHue: podoT-Manunysstop Manus; 3J[ mpuntep «Prusa 13 tronXY»
(Kurait), 3] mpuntep, cnenannslii ctyaeHtamu (JIHP), 3] npuntep «Solidoodle»
(CIIA). Ctenp 1. JTabopaTopHblii cTeH U H3yueHus napamerpupoBanus [TU dupmsl
Siemens npu nmomMonu 6azoBoit maHenu oneparopa: [T Micromaster 440, 15 kBT, 6a-
30Bas MaHesb onepartopa, Asurarenb AO2-51, 7.5 kBt. Crenp 2. JlabopaTopHbIii cTeH]
s uzydenus: mapametpupoBanus [IY ¢upmer Siemens npu nmomomm [IK: TTH
Micromaster 440, 15 kBt; aBura-tens AO2-51, 10 kBt, moxyns cBs3u ¢ [1K. Crenn 3.
JlaGopaTopHbIil CTEHI ISl M3yYEHHUS MEXaHHMYECKHX XapaKTePUCTHK ACHHXPOHHOTO
neuratensi: [T Altivar 5, 4 kBT, neuratens AK 52/6, 2.8 kBt; Tupuctopusiii mpeodpa-
3oBatenb D16, 11 kBt; Harpy3ounas mammuna [TH®-45, 3.6 kBt. Crenn 4. JIaGopatop-
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HBIM CTeHI JJIs M3y4eHUs] HU(POBBIX CUCTEM YIPABJICHUS TUPUCTOPHBIM SJIEKTPONPHU-
BOJIOM TIOCTOSIHHOTO TOKa: THUPUCTOpPHBIA mpeodpazoBatens bTY-3501, mnara
ANLII/IAIT 5710 Octagon systems, miara raibBaHnueckux pas3ssizok SCMPBOS, nsu-
ratenb [IBCT-32, 1,2 xBt. Crenn 5. JlabopaTopHbIN CTEH[ NIl UCCIICOBAHUS OTHO-
KOHTYPHOM CUCTEMBI peryaupoBaHusi ckopoctu cucrembl TPH-AJl: kommnexkTHas Tu-
puctopnas ctanuus ynpasieuuss TCYP-UII, asurarens AK60-4 ¢ ¢.p., 7 kBt, renepa-
Top moctosiHHoro Toka I1-52, 6.5 kBT. Creng 6. JlabopaTopHblil CTeH IS U3y4YEHUS
napamerpupoBanus [I4 dupmer ABB: T4 ACS-550, 4 «Bt, nBurarens
2AN80B2ITAY2, 2.2 kBt. Ctenn 7. JlabopaTopHBIil CTEH JIJIs1 UCCIICIOBAHUS CUCTEMBI
AJIEKTPOIPUBOJA C YIIPABICHUEM MO LN BO30YKIEHUS JBUTATENs: UCCeayeMas Ma-
muHa [IbCT- 22, 0.6 kBT, TupuctopHsiii npeoOpazoBatens Bo3oyaurens IT-3P, 1 kBT.
Crenn 8. JlabopaTopHblii CTEHA [Jisi UCCIEAOBAHMS JABYXKOHTYPHOW CHUCTEMBI MOJI-
YUHEHHOTO peryiaupoBaHusa: uccienyemsiii asurarens [IbCT-32, 0.8 kBT, peBepcus-
HBI TUPUCTOPHBIN mMpeoOpazoBatens ans uccieayemoil mamuusl BTY-3601, mkad
«Kenp-84», peBepcuBHBI TUPUCTOPHBIN MpeoOpazoBaTenb IT6 MUTaHUS HATPY30UHOM
mammnsl [1-31, 0.7 kBt. Ctenn 9. JlaGopaTopHblii CTeH] A1 UCCIeA0BaHus HU(DPOBBIX
CUCTEM ympaBlieHus Ha 0a3e MUKpOMOTOpa U MUKpokoHTposuiepa STM32F4.

[TpubGopuoe obecneuenue: nasupHas ctanuus Lukey852d, ncrtounuku nmutaHus
Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBIN OCIUILIO-
rpad SIGLENT SDS1072CML, nmnata ALII m-DAQ, natuuku Hanpsoxenust LEM 55p,
natuuku HanpspbkeHnss CYHVS025A. KommbroTepHoe obOecnedeHue: KOMITbIOTEPHI
Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows 7
(akamemuueckass moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnatHas
Bepcusi), TmporpammHoe obecneueHue i padotet ¢ [IY  dupmer ABB
«DriveWindowLight2» (GecratHast Bepcus), mporpaMMHOe oOecrieueHue i paboThl
¢ ITY ¢upmer Siemens «Drive Monitor» (6ecriiatHas Bepcus). MyJbTUMEAUNRHBIN MPO-
eKTOp, 3KpaH NPOEKIMOHHBIN, CIEeUUaTIN3UpOBaHHAs MeOenb: J0CKa MepeaBUKHAs,
CTOJIbI Ay JUTOPHBIE, CTYJIbSl YUEHUUYECKHE.



