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Pabouas nporpamma npou3BOACTBEHHON PAKTUKKU: HAy4YHO-UCCIIEA0BATENbCKON pa-
OOTBl COCTaBJIeHA B COOTBETCTBUM C Yy4E€OHBIM IUIAHOM IO HANpaBJIEHUIO MOJArOTOBKHU
15.04.06 «MexaTpoHruka U pOOOTOTEXHUKA», HAMpPaBICHHOCTH (Mpoduiab) — «CUCTEMBI
yOpaBieHUus: pOOOTOTEXHUYECKUMHU Komiuiekcamm» it 2023 roga mpuéma mo O4YHOU
dbopme oOydeHus.
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1 LEJIM ¥ 3AJJAYU HUAP

Ilesp 1 3a7a4M IPAKTHUKMU.

Ilenbto HayyHO-HCCenoBaTenbckol padoTel (HUP) sBisieTcs moBwilieHre KauyecTBa
MOJITOTOBKH CHEIUAINCTOB C BBICIIMM 00pa3oBaHHEM, 00JIaaloMX HaBbIKaMU HCCIIE0-
BaTeJIsl, LIMPOKUM TEOPETHUECKUM KPYTro30pOM, CIIOCOOHBIX TBOPUECKH MPUMEHSTD B IMPaK-
TUYECKON NIEATENBHOCTH COBPEMEHHBIE TOCTHKEHHSI HAYYHO-TEXHUYECKOrO Mporpecca B
00JIaCTH MEXaTPOHHBIX CUCTEM YMPABICHUS U POOOTOTEXHUYECKUX KOMILJIEKCOB.

OcHoBHbIMM 3agauamu HUP sBisAroTCA: MpakTUYEeCKOE OBJIAJICHME OCHOBAMH Hay4-
HOT'O METO/1a TO3HAHUSL; TPUOOPETEHNE HABBIKOB B TIOCTAHOBKE M CAMOCTOSITEILHOM pellie-
HHU MMPAKTUYECKNX HAYYHO-TEXHUYECKHX 3a/1a4; OBJIaICHUE OCHOBHBIMU METOJAAMH U CPEJI-
CTBAaMHU HAyYHBIX UCCIIEIOBAaHUIN MPUMEHHUTEIHLHO K BEIOPAHHOM CIIEIMAIBHOCTH; TIPHOOpe-
TEHHUE HABBIKOB IJIAHUPOBAHUS HCCIICOBATEIHCKAX PA0OT U MyOJWYHBIX BBICTYIUICHUH C
HAyYHBIMH JTOKJIa/laMi; 03HAaKOMJICHHE C OpraHu3alliell U IpUHLIUIIAMU padoThl, a, TAKXKE,
C pe3yibTaTamMu paboT HAYYHBIX KOJUIEKTHBOB; COJACHCTBHE YCHEIIHOMY PEIICHUIO aKTY-
ANBHBIX HAYYHO-TEXHUYECKUX 3a/1a4 B 00JIACTH BHEAPECHUSI MEXAaTPOHHBIX CUCTEM YIIpaBJie-
HUS U POOOTOTEXHUYECKUX KOMIUIEKCOB /IJIsi HAPOJIHOTO XO35UCTBA PECITYOJIUKH.

2 MECTO HUP B CTPYKTYPE OCHOBHOM OBPA30OBATEJILHOM
IIPOI'PAMMBI

HUP otHOoCcuTCs K 00s13aTtenpHON yacTu broka 2. «[Ipaktuku» ydeOHOTO miaHa.

ba3upyercs Ha 3HaHUSIX U YMEHUSIX, KOTOPbIE CTYIEHT IPUOOPET IPU OCBOCHUH MPE-
IIECTBYIOIIUX AUCLUIUIMH, COOTBETCTBYIOIIMX IUIAHY MOATOTOBKH MAarucCTpOB IO HAIPAaB-
nennto15.04.06 «MexatpoHuka u poOOTOTEXHUKA» HAMIPaBICHHOCTH (Mpouith) «CrcTeMbl
yHpaBiaeHUs] pOOOTOTEXHUUECKUMHU KOMILIEKCaAMM.

3HaHMs U yMEHus, pruodperenHsie npu ocBoennn HUP, peanusyrores cryaentom npu
M3YYEHHUHU MOCIEAYIOMUX AUCHUIUIMH Y4eOHOTO MIaHa, MPOXO0XKIEHUU POU3BOACTBEHHON
U IIPEIIUIITIOMHOM IIPaKTUK, TOCYJaPCTBEHHON UTOTOBOM aTTECTALlHH.

HUWP Bo MHOrOM CITOCOOCTBYET BBISIBJICHUIO U CTAHOBIICHUIO MTPO(HECCHOHATBHBIX UH-
TepecoB Oyaymux crnenuanucroB. Mecro HUP B cucteme noAroToBKM crieliMagucTa onpe-
JeNIAeTCs TEM, YTO OHA IMOBBIMIAET KAYECTBO MOJATOTOBKH, YIIIyOJsis METOINYECKYIO 0a3zy
CTYJEHTA M JaBas ONbIT uccienoBaTenbckoi padotel. HUP dopmupyer y cTyeHTOB yme-
HYS1, 3HAHWS U HABBIKM B TBOPYECKOM ITO3HABATEIIBHON JCSATENBHOCTH.

3 POPMA U CITIOCOB ITPOBEJITEHU S HUP

HUP npoBoautcs coriacHo rpaduky ydeOHOTO mpoliecca B KaXKIOM U3 CEMECTPOB
oOydeHusi B MarucTparype.

HUP otHOCUTCS K LIMKITY HAy4YHO-UCCIEN0BATEIbCKUX paboT, oOecrneunBaronmx oa-
30BYIO MMOJIOTOBKY MarucTpoB 1o HampasiieHuto 15.04.06 «MexaTpoHnKa U poOOTOTEX-
HUKa» (HarpaBlIeHHOCTh (Mpoduiab) «CUCTEMBI YIIPABICHUS POOOTOTEXHUUYECKUMU KOM-
wiekcaMuy). Conepkanue U GopMbl HAYUHO-UCCIIEN0BATENHCKONW PabOThl OCHOBBIBAIOTCS
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Ha TpeOOBaHUAX, ONPEACIEHHBIX TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBIC-
mero oOpa3zoBaHus.

B 3aBrcumMoOCTH OT BMJa HAYYHOI'O MCCIIEOBAaHUS, IPOBOAUMOIO MAaruCTPaHTOM 110
TE€Me CBOEH BBIMMYCKHOM KBaMU(UKALMOHHONW pabOThI (TEOPETUKO-TIPUKIIAHAS, CUCTEMHO-
npoOsieMHas1, SKCIEPUMEHTAIbHAsI, TCOPETUKO-METOAUYECKAst U 1p.), IO popMe MpOoBeEIe-
HUS OCYIIECTBIISIIOTCS POU3BOCTBEHHO-TEXHOIOTHYecKue ninu taboparopusie HUP. [1po-
M3BOACTBEHHO-TeXHONornueckue HMP BBINONHAIOTCS ¢ NpUBIECYEHUEM DKCIIEPUMEHTAIIb-
HOM 0a3bl MPEANPUATHA-TTAPTHEPOB, JTA0OPATOPHBIE OCYIIECTBIISIOTCS Ha 0a3¢ HAYYHBIX J1a-
O6opaTtopuii kapeapbl « NEKTPOIPUBO U ABTOMATU3AIUS TPOMBIIIUIEHHBIX YCTaHOBOK.

HUP moxeT mpoBOAUTHCS B CTPYKTYPHBIX IMOJIPA3ICIICHUSIX PEAPUATAN U OpPraHu-
3alMii, CrieluaTu3upPOBAHHBIX JabopaTopusix U Kadeapax YHUBEPCUTETOB, Ha 0a3e pa3nuy-
HBIX HAy4YHO-00pa30BaTEIbHbIX U MHHOBALIMOHHBIX LIEHTPOB.

4 CTPYKTYPA U COAEP’)KAHUE HUP

O6bem HUP B 3aueTHBIX eMWHUIIAX U €€ MPOJODKUTEIHHOCTh B HEJENsIX (dacax)
OTIPEICTISAIOTCA YUYEOHBIM IJIAHOM IO HampaplieHHIo moAroToBku 15.04.06 «MexatpoHuka
U poOOTOTEXHUKa» (Marucrepckas mporpamMmma «CHUCTEMBbl yIpaBieHUs pOOOTOTEXHUYE-
CKUMU KoMILIekcaMmy) 11st 2023 rona nmpuema. O6mas tpyaoémkocts HUP coctaBnsier 12
3.€. (432 yvaca). UnauBuayanpHOE 3a7aHue NMPEyCMOTPEHO BO BCEX ceMecTpax JJisl OUHOU
U 3a04HOM (hOpMBI OOYyUEHHUS.

Conepxxanue u 3tansl HUP:

o
= DopMbI
Ne | Oranmet HUP | g | Bunsl pabot, BEITOTHAEMBIX 00yUYaOIIUMCS MO PYKO- oK IEH oro
/T 2 BOJICTBOM TIPETIOIaBATENIsI U CAMOCTOSITEIIBHO (4achl) y
@) KOHTPOJIA
WNHcTpyKkTax MO TEeXHHUKE OE30MacHOCTH; COCTaBJICHHE
TMoxrorosH TJ1aHa paboTHI; BhIaua HHIWBHIyIbHOTO 3a/1aHUs; 3HA-
10 TeILHLL KOMCTBO ¢ MH(GOPMAIIMOHHO-METOAMYEeCKUMHU ncTouHH- | CobecenoBanme
KaMH; TeOpeTHYecKas MoAroroska no nporpamme HUP
(108 gacoB).
CO60p u aHaIM3 HAYYHO-TEXHUYECKOH nH(pOpMaInH, IKC-
4 | IEPUMEHTAIIbHAs HacTh B paMKax marucrepckoit auccep- | CobecenoBanue,
1 OCHOBHOI TalllM, BHIMIOJIHEHHE WHIWBHUAYAIbHOTO 3aJaHUs, y4a- | IOCEIECHHE
CTHE B HAyYHBIX M HAy4YHO-TIPAKTUUYECKHX KoH(pepeH- | 3aHstuii [1, 2, 3,
IUSAX, MOATOTOBKa myOnukamuu mo teme HUP (304 | 4,5,6,7 ]
Jaca).
3amura mIpoMme-
3aBepiaro- N
12 . [Toaroroska otuéra mo HMP; 3amuTa otuera (20 9acoB). | )KyTOYHOTO  OT-
11107078
yera no HUP
UTOI'o 432

S INTAHUPYEMBIE PE3YJIbTATDBI BbIIIOJIHEHUS HUP

B pesynbrare npoxoxaenus HUP y oOyuaromierocst 10mkHbI ObITh cPOPMUPOBAHBI
CJIEIYIOIME KOMITETEHIINH:
- CHOCOOHOCTh OCYHIECTBJISITh KPUTHUECKHN aHaIu3 MpOOJEMHBIX CHUTyalluid Ha



OCHOBE CUCTEMHOI0 MOX0/1a, BipadaThiBaTh cTpareruto aeicteuid (YK-1);

- CMOCOOHOCTb MPUMEHSATH COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTMH, B TOM
YHCJIe Ha MHOCTPAHHOM(BIX) si3bIKe(ax ), U1 aKaJIeMHIECKOTO U TPO(ECCHOHATEHOTO B3au-
mozeicteus (YK-4);

- CITOCOOHOCTH OTIPECIISTh U PEATU30BBIBATH PUOPUTETH COOCTBEHHOM IESITEIHHO-
CTH M CTIOCOOBI €€ COBEPIIIEHCTBOBAHMS Ha OCHOBE caMoo1ieHKH (YK-6);

- CHOCOOHOCTH MPUMEHSATH OCHOBHBIE METO/IbI, CIIOCOOBI U CPEJICTBA TIOTYyUYCHHUSI, XPa-
HEeHUs, nepepadoTku nHopmaruu B oonactu mammHoctpoenus (OI1K-2);

- CIIOCOOHOCTH OCYHIECTBIATH NPO(ECCUOHATBHYIO JAESITENIbHOCTh C YYETOM 3KOHO-
MUYECKUX, IKOJIOTMUYECKUX, COLMATBHBIX U IPYTUX OTPAaHUYCHHUI Ha BCEX ATarnax >KU3HEeH-
Horo nukia (OIIK-3);

- CIIOCOOHOCTH UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH U MPO-
rpaMMHbIE CPEACTBA MPU MOCIUPOBAHUHU TeXHOJornyeckux npoueccon (OI1K-4);

- CIIOCOOHOCTH pa3padaThIBaTh METOIUKU KOHTPOJISI U 00€CTIeueHUsl TPOU3BOACTBEH-
HOM M dKOJ0oTHYecKoi 6e3omacHocTy Ha pabounx Mectax (OIIK-10);

- CITOCOOHOCTH OPTAaHU30BATh Pa3pabOTKy U MPUMEHEHUE AJITOPUTMOB M COBPEMEH-
HBIX TU(QPOBBIX NPOTPAMMHBIX METOJOB PACUETOB M MPOCKTUPOBAHMS OTACIBHBIX
YCTPOWCTB M TOJCUCTEM MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM C MCIIOJIb30BaHUEM
CTaHAAPTHBIX UCIOJHUTEIBFHBIX U YIPABISIIONINX YCTPOMCTB, CPEACTB aBTOMATUKH, U3ME-
PUTEIHHON U BRIYUCITUTETHFHON TEXHUKHA B COOTBETCTBUH C TEXHHYECKUM 3aJJaHUEM, pa3pa-
0aTpIBaTh MU(POBBIC AITOPUTMBI M IPOTPAMMBI YIIPABIICHUS] POOOTOTEXHUYECKUX CUCTEM
(OIIK-11);

- CIOCOOHOCTH MCIOJIb30BAaTh OCHOBHBIE MOJIOKEHUS, 3aKOHBI U METObl €CTECTBEH-
HBIX HAayK M MaTeMaTUKU Mpu (POPMUPOBAHUM MOJENEH U METOJOB HUCCIIEIOBAHUS Me-
XaTPOHHBIX U poboToTexHudeckux cuctem (OI1K-13).

B pesynbrate ocBoenust komneteHIu YK-1 o0yuaromuiicst T0KeH:

3Hamo:

- MIPOUEAYPHl KPUTUUECKOTO aHaIM3a, METOJUKU aHaJIn3a Pe3ysbTaTOB HCCIIEe0Ba-
HUS ¥ pa3pabOTKU CTpaTErwil MPOBEICHUS UCCIIEIOBAHN, OPTaHU3AIUH TIPoIlecca TPHUHSI-
THS PEIICHMUS;

ymemn:

- IPUHUMATh KOHKPETHBIE PEIICHUS IS TOBBITIIEHUS () PEKTUBHOCTHU MPOIIEAYP aHa-
au3a IpooieM, MPUHATHUS PELICHUN U pa3pabOTKu CTpaTETUi;

enaoemv:

- METOJIJaMU YCTAHOBJICHUS IPUYMHHO CJIEJACTBEHHBIX CBA3EH U OIpezeseHnst Haubo-
Jiee 3HAYMMBIX CPeJId HUX; METOIMKAMU MOCTAaHOBKH 1LI€JIU U OTpeJIeJIEHUs! ClIOCOOOB ee J10-
CTHIKEHHS; METOIUKAMU Pa3pabOTKK CTpaTeruil 1eUCTBUM NMpy MPOOJEMHBIX CUTYaIUSX.

B pesynbrare ocBoenust komneTeHIMu Y K-4 o0yuaromuiics 10 KeH:

3Hamo:

- COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTUU Ha TOCYJapCTBEHHOM M MHOCTPaH-
HOM SI3bIKaX; 3aKOHOMEPHOCTH JIEJIOBOM YCTHOM U MUCbMEHHOW KOMMYHUKAIWH;

ymemn:

- IPUMEHSThH Ha MPAKTHUKE KOMMYHHKATHBHBIE TEXHOJIOTHH, METOJIBI U CIIOCOOBI Jie-
JIOBOT'O OOIICHUS;

enaoemv:
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- METOJMKOW MEXKJIMYHOCTHOIO JIEJIOBOr0 OOIIEHHS Ha TOCYJAapCTBEHHOM U HMHO-
CTPAHHOM $3bIKaX, C IPUMEHEHUEM MTPOPECCUOHANIBHBIX SI3bIKOBBIX (POPM U CPECTB.

B pesynbrare ocBoenus komnereHunn YK-6 oOydaromuiics JOMKEH:

3Hamb:

- OCHOBHBIE€ IPUHLHUIBI MPOPECCHOHATBHOTO U JIMYHOCTHOTO PAa3BUTHS, UCXOMS U3
ATAOB KapbepHOTO POCTa M TpPeOOBaHUIl PbIHKA TPYJa; CIOCOOBI COBEPIICHCTBOBAHUS
CBOEH JIESITEIBHOCTU HA OCHOBE CAMOOLIEHKH;

ymemb:

- pemiaTth 3a7aud COOCTBEHHOTO MPO(ECCHOHATBLHOTO M JIMYHOCTHOT'O Pa3BUTHS,
BKJIIOYAsl 3a7]a41 U3MEHEHUSI KapbEePHOI TPAEKTOPUU; PACCTABIISITH IPUOPUTETHL;

e1aoemv:

- crnocobamMu yrpaBJiieHUsl CBOEH MO3HABATENIbHOM JESTENbHOCTBIO U €€ COBEpIIEH-
CTBOBAHHUS Ha OCHOBE CAMOOLIEHKH U MPUHIIKUIIOB 00pa30BaHUs B TEUEHHE BCEH KU3HHU.

B pesynbrare ocBoenust komneteHuu OIK-2 oOyyatonmiicss JomxKeH:

3Hamo:

- OCHOBHBIE€ METO/IbI, CIIOCOOBI M CPEJCTBA MOMyUEHUs, XpaHEHUs, TepepabOTKU UH-
dbopmariy npu perieHn  3a7a4 B 00JIaCTH MAIIMHOCTPOCHUS,

ymems:

- IPUMEHSTH OCHOBHBIE METO/bI, CIOCOOBI U CPEJICTBA MOTyUEHHUsI, XpaHEHUs, Tiepe-
paboTku MHGOPMAIIMH MPU PEIICHUH 33/1a49 B 00JIACTH MAITUHOCTPOCHUS;

enaoemv:

- HaBbIKaMH MPUMEHEHUSI OCHOBHBIX METOJI0B, CIOCOOOB U CPE/ICTB MOITYUYEHUs, Xpa-
HEHUs1, nepepaboTKu HH(GOPMAIUHU NPU PEIICHUH 337a4 B 00J1aCTH MAIIMHOCTPOCHUS.

B pesynbrare ocBoenust komneteHuu OIK-3 oOyyatonmiicss JomxKeH:

3Hamo:

- BDKOHOMUYECKHUE, IKOJIOTUUECKHE, COIIUAIbHBIC U IPYTHUE OTPAHUYEHUS Ha BCEX ATa-
nax >KU3HEHHOTO YPOBHS ISl OCYIIECTBICHUS MPOGECCUOHANTBHON NeATEIbHOCTH;

ymems:

- OCYLIECTBIISITh MPOPECCUOHATBHYIO JEATEIBHOCTh C YYETOM SIKOHOMUYECKUX, KO-
JIOTUYECKHUX, COLMAIBHBIX U JPYTUX OTPAHUYEHHUI HA BCEX 3Tarax >KU3HEHHOTO YPOBHS,

enaoemv:

- HaBbIKaMU PO eCCHOHATBHON ACSITENFHOCTU C YIETOM SKOHOMUYECKHUX, IKOJIOTH-
YECKUX, COLIMATBHBIX U IPYTHX OTPAaHMYEHUN Ha BCEX 3Talax >KU3HEHHOTO YPOBHSI.

B pesynbrare ocBoenus komnerenunu OITK-4 oOyuarommiics qomxeH:

3Hamo:

- IPUHIUIIBI PAOOTHI COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUH U TPOTrpaMMHBIE
CpelCcTBa MPU MOJCIIMPOBAHUU TEXHOJIOTUYECKUX MTPOLIECCOB;

ymems:

- IPUMEHSTh COBPEMEHHbIE UH(OPMAIIMOHHBIE TEXHOJOTUU U MPOTrpaMMHBIE Cpe/I-
CTBa MIPU MOJICTUPOBAHUH TEXHOJIOTMYECKUX MPOIECCOB;

enaoemy:

- HaBbIKAMU pabOThI C COBPEMEHHBIMU HMH(POPMAIIMOHHBIMH TEXHOJOTUSMU U TMPO-
rpaMMHBIE CPEICTBA MTPH MOACIMPOBAHUN TEXHOJIOTUYECKUX MPOLIECCOB.

B pesynbrare ocBoenus komnerenuuu OITK-10 oOyuaromuiicss AOMKEH:

3Hamb:
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- METOJIbl pa3pabOTKK KOHTPOJIA U 00ECIIeUeHHs] TPOU3BOICTBEHHOW U 3KOJIOTUYe-
CKOM 06e30MacHOCTH Ha paboyuX MecTax;

ymemb:

- pa3pabaTpIBaTh METOJUKU KOHTPOJISI U 00ECTICYCHUS MPON3BOACTBEHHON U DKOJIO-
TUYECKOM 0€30MMacHOCTH Ha pabovrnX MECTax;

61a0emb:

- HaBBIKAMH Pa3pabOTKH KOHTPOJISI ¥ 00ECTIEYEHUS POU3BOICTBEHHON M SKOJIOTHYE-
CKOM 0€30macHOCTH Ha pabOYnX MecTax.

B pesynbraTe ocBoenus kommnerennuu OIIK-11 oOyyaronuiics 10mKeH:

3Hamo:

- METOJIbl pa3pabOTKH aJIrOPUTMOB U COBPEMEHHbIE IU(POBbIE MTPOrpaMMHBIE Me-
TOJABl PACUETOB U MPOCKTUPOBAHUS OTIEIBHBIX YCTPONUCTB U MOACUCTEM MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C MCIOJb30BAHUEM CTAHAAPTHBIX UCIIOJHUTEIBHBIX U YIIPaB-
JSFOIIMX YCTPOMCTB, CPECTB ABTOMATHUKH, U3MEPUTEIBHON U BEIYMCIUTEILHON TEXHUKH B
COOTBETCTBUM C TEXHUYECKUM 3aJlaHueM, IU(POBBIE aJTOPUTMBI U MIPOTrpaMMbl yIIpaBiie-
HUS POOOTOTEXHUYECKUX CUCTEM;

ymemb:

- OPraHU30BaTh Pa3pabOTKy U MPUMEHEHUE aITOPUTMOB i COBPEMEHHBIX MHU(PPOBHIX
MIPOTPaAaMMHBIX METOJIOB PacU€TOB U MIPOCKTUPOBAHUSI OTJAEIBHBIX YCTPONCTB U MOACUCTEM
MEXATPOHHBIX U POOOTOTEXHHUYECKUX CHUCTEM C HMCIIOIh30BAHUEM CTAHIAPTHHIX HUCIIOTHH-
TEIBHBIX U YIPABJISAIONIUX YCTPOHUCTB, CPEIICTB aBTOMATHUKH, U3MEPUTEITLHON W BBHIYHCIIN-
TEJIbHON TEXHUKU B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM, pa3pabaTbiBaTh LUPPOBHIE
ITOPUTMBI U IPOTPAMMBI YIIPABJICHUS] POOOTOTEXHUUECKUX CUCTEM;

61a0ems:

- HaBBIKAMM OpTaHU3alMK Pa3pabOTKU U MPUMEHEHHUS aITOPUTMOB U COBPEMEHHBIX
U(POBBIX MPOTPAMMHBIX METOJIOB PACUE€TOB U MPOEKTUPOBAHUS OTACIbHBIX YCTPOICTB U
MOJICUCTEM MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM C UCIIOJIBb30BAaHUEM CTAHIAPTHBIX
UCIIOJIHUTENBHBIX U YIPABJISIIOIIUX YCTPOMCTB CPEACTB AaBTOMATUKH, U3MEPUTEIILHOM U BbI-
YUCJIUTEIHON TEXHUKH B COOTBETCTBHH C TEXHUYECKUM 3aJJaHuEM, pa3pabOTKH MUPPOBBIX
QITOPUTMOB H MIPOTPAMM yTIPABJICHHS] POOOTOTEXHUUECKUX CHCTEM.

B pesynbrare ocBoenus komnerenuuu OIIK-13 oOyuaromuiicss JOMMKEH:

3HAamb:

- OCHOBHBIE TTOJIOKEHUSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK M MATEMATUKH TIPH
dbopMHUpOBaHUM MOJIENIEH U METOAOB MCCIICIOBAHMS MEXAaTPOHHBIX U POOOTOTEXHHUECKUX
CUCTEM;

ymems:

- HCTI0JIb30BaTh OCHOBHBIE MOJIOKEHUS], 3AKOHBI U METO/Ibl ECTECTBEHHBIX HAYK U Ma-
TEMAaTUKH MIpU (OPMUPOBAHUHN MOJEIIEH U METO/IOB MCCIIEIOBAHUS MEXATPOHHBIX U pOOO-
TOTEXHUYECKUX CUCTEM;

61a0ems:

- OCHOBHBIMU TIOJIOKCHUSIMH, 3aKOHAMH ¥ METOJIaM1 €CTECTBEHHBIX HAYK U MaTeMa-
TUKH TipyA HOPMUPOBAHUH MOJIEICH  METOJOB MCCIICIOBAHUS MEXAaTPOHHBIX U POOOTOTEX-
HUYECKUX CUCTEM.

dopMHUpOBaHUE KOMIIETEHLIUN B pe3ynbTaTe ocBoeHus tem HUP



DTarnbl MPaKTUKU Ko xomnereHimu
[ToaroroBUTEIbHBIM I1K-1, TIK-2
OcHoBHOM IIK-1, ITK-2
3aBepuIaronii [TK-1, ITIK-2

6 ®OPMA ITIPOMEXXYTOUYHOM ATTECTAIIMHA 11O HUP

[To pesynbratam Boinonnenuss HUP oGyuatomiuiics npeacrapnseT Ha Kadeapy oT4ET
B COpOIITIOPOBAHHOM BHUJIE TI0 pe3ynbTaTam BeimoaHeHuss HUP. Otuer siBnsieTcss OCHOBHBIM
JOKYMEHTOM, XapaKTepU3yIOLUIMM paboTy CTyleHTa BO BpeMs BbinoiaHeHus: HMP.

TekcT oTueTa TOJKEH BKIIIOYATh CIEAYIOIIME OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI:

1. TUTyNbHBIN JTUCT.

2. Beenenue, B KOTOPOM YKa3bIBAKOTCS 1IENb U 3a/1a4M UCCIIEIOBAHMS.

3. OcHOBHas 4acTh, COAEpKAILasA: MePEYeHb BBINMOIHEHHBIX B pamkax HUP ocHOB-
HBIX padOT U 33JaHU, aHAJIN3 NTOJTyYEHHBIX PE3YJIbTATOB.

4. 3axyroueHue, BKIIIOYAOIIEE: ONMCAHUE HAaBBIKOB M YMEHMH, NPUOOPETEHHBIX B
npouecce BoinonHeHuss HUP; ananus Bo3amoxHocTH BHeApeHus pe3yibratoB HUP, ux uc-
[I0JIb30BaHUs ISl pa3padOTKU HOBOI'O MJIM YCOBEPIIEHCTBOBAHHOIO MPOAYKTA WJIM TEXHO-
JIOTUH; UHIUBUyaJIbHbIE BBIBO/IBI O IIPAKTUYECKON 3HAYMMOCTH MPOBEACHHON pabOThI.

5. CMCOK UCHOJIb30BAHHBIX UCTOYHUKOB.

6. [Ipunoxenusi, KOTOpbIe MOTYT BKJIIOUATh: WIUTIOCTpalliu B Buze ¢poTorpaduii, rpa-
(GUKOB, pUCYHKOB, CXEM, TaOJIHII; TPOMEXKYTOUYHbIE PACUEThI; THEBHUKH UCIIBITAHUA.

Pexomenayemsiit 06beM oTuera — 15 - 30 crpanui. OT4eT JOHKEH OBITH CIINT.

3ammra otuéta no HUP npoBoauTCS B yCTaHOBJIEHHBIE CPOKHU. 3allIMTa BKIIIOYAET B
ce0s BRICTYIUICHHE OOyuJarorerocs ¢ nHpopmarmei o mpojeaanHoi pabore, a TakkKe OT-
BETHI HA BONIPOCHI IPENOAABATEIIS.

dopma aTrTecTayu — 3a4€T ¢ OLEHKOM.

7 ®OHJ OLIEHOYHBIX CPEJICTB JJI51 MPOBEJEHUSIIPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLUXCS IO HUP

7.1 IlpumepHasi TEMATHKA UHAUBUIYAJIbHBIX 3aaHUI.

. UccnenoBanne yCTaHOBUBIIMXCS U IIEPEXOAHBIX IPOLIECCOB B MEXATPOHHBIX CUCTE-
Max.

2. Pa3paboTka KOHCTPYKIIUU U CHUCTEMBI YIIPaBJICHUS MHOTOABHUIaTEIbHBIMU POOO-
TU3UPOBAHHBIMU CUCTEMAMHU.

3. [Ipumenenue HelpoceTel B MEXaTPOHUKE U POOOTOTEXHUKE.

4. AHanu3 aBapuiHBIX PEKUMOB PaOOTHI pOOOTU3UPOBAHHBIX CUCTEM.

5. Pa3paboTrka mudpoBBIX CUCTEM YINPABIEHUS JIEKTPONPHUBOIOB POOOTOTEXHUYE-
CKHUMU CHCTEMaMHU.

6. CoBepIIEHCTBOBAHUE METOAOB JUArHOCTUPOBAHUS OCHOBHOTO 3JIEKTPOTEXHHUYE-
CKOT0 000pY/1I0BaHUS MEXATPOHHBIX U POOOTOTEXHUYECKUX KOMILJIEKCOB.

7. MoaenrpoBaHre COBpEeMEHHBIX IpeoOpazoBaTesiel JHEPrU B MEXAaTPOHHBIX U PO-
OOTOTEXHMYECKUX KOMILUIEKCAX.

8. Pa3zpaboTku 1abopaTOPHBIX CTEHIOB JAJISl YUTAEMBIX JUCLUILINH.



9

7.2 Bonnpochl 1 KOHTPOJIbHbIE 3aJaHUA IJIs1 OLEHKHU 3HAHUI, YMEeHUI, HABBIKOB
U(WJIM) OMBbITA JCATEILHOCTH OOYYArOIIMXCS, XapaKTePU3YIOMIUX dTarnbl (POpMUPOBAHUS
KOMIeTeHIIUI B mpoiiecce BoinonHeHuss HUP (Tunoseie):

1. OGocHOBaHUE BBIOOPA CUCTEMBI YIIPABJICHHS SJIEKTPOIIPHUBOIOM POOOTA.

2. Kak ocymiecTBisieTcst BBIOOp MOIITHOCTH ABUTATENS JIJIsl TaHHOTO MEeXaHu3Ma?

3. Kak ocymiecTBisieTcst BIOOP KOHTPOJIBbHO-U3MEPUTENBHOIO 000pYAOBaHUS AJIs
BBIOpAHHOM POOOTOTEXHUYECKON CUCTEMBI?

4. ObocHyMTEe UCTIONB30BAHUE CHIIOBOTO 000PYAOBAHUSA U 3aIUT B MEXaTPOHHOM CH-
CTeMe.

5. ObGocHOBaHME TPUHIMIHATBLHOW AJIEKTPUUIECKON CXEMBbl POOOTH3HPOBAHHOTO
KOMILIEKCA.

6. OCOOCHHOCTH HACTPONKU CHCTEMBI YIIPABJICHHUSI AIEKTPOTIPUBOIAMH B POOOTOTEX -
HUKE.

7. OcobeHHOCTH MOJICTTMPOBAHUS TIPEIAaraeMoro pelIeHus B paboTe.

8. OCOOEHHOCTH MPOTPaMMHOMN YaCTH BHITYCKHON KBaJTM(UKAIIMOHHON PabOTHI.

9. OGocHOBaHNE MPUMEHEHHSI COBPEMEHHBIX TEXHOJIOTHH B yNPABICHUH 3JIEKTPO-
PUBOJOM TEXHOJOTHYECKHX POOOTOB M MAHUITYJIATOPOB.

7.3 PexoMeHayemMble BONPOCHI JIfA MOATOTOBKH K 3alIMTe 0TYETA MO pe3yJ/ibTa-
TaM BblnoiHeHusst HUP:

1. Yro HOBOro BbI y3HA/IM O IUIAHUPOBAHWH, OPraHU3alUNA U BBIIIOJIHEHUS HAYYHO-
HCCIIEIOBATENIbCKON paboThI?

2. B paMKkax Kakoro Hay4yHOro HampaBieHHUs Kapeapbl MPOBOJATCSA UCCIIEIOBAHUS B
nabopartopuu, Te BeimosHsiach HAP?

3. Kakoe HayuHoe o0opyaoBaHue, mpuOOpbl 1 METOUKHU Bbl OCBOMIIN B IEPUO/] BbI-
nonHenus HAP?

4. VI310K1UTE OCHOBHBIE PE3YJIBTATHI UCCIIEA0BAHMS, BBIIOJIHEHHOrO Bamu B neproa
BbInoJIHeHUsE HUP.

5. Kak Bw1 onienuBaete obmue ntoru BeimoaHenuss HUP u kakoB Bkiag ee pe3yibra-
TOB B BBINIOJIHEHUE MAarucTepCKON uccepTanun’?

7.4 Kputepuu oueHUBAHUS.

HroroBoe orieHnBanue pe3yapTaToB BbinodHeHUs: HMP oOyuaromumcs MOXeT ckiia-
JBIBaTHCS U3 OLIEHUBAHUS OCHOBHBIX BUJOB PabOT, MPEIyCMOTPEHHBIX MPU BBITOJIHEHUH
HUP. Pacnipenenenne MakCMMaJIbHOTO KOJTMYECTBA OAJIOB MO OLIEHWBAEMbIM BHJIaM padoT
IPe/ICTaBIICHO B TA0JIHUIIE.

OrneHnBaemMbie BUIIBI pabOT MakcumanbHOE KOJTUYECTBO 0aNIOB
Brinonnenue naauBuayanpbHOro 3ananus no HAP 40
Conepxanue otuéta no HUP 40
3amumra otuéra no HUP 20
Hroro 100

XapakTepucTruKa pe3yJIbTaToB MpoXoxaeHus: ooyuatromumcs HUP mo mpunsatoit B
YHUBEPCUTETE CUCTEME OLICHUBAHUS UMEET BUI:
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«3aureno» A (90-100) — conepxkanue u opopmienue oruera mo HUP momHocThiO
COOTBETCTBYIOT MPEABSIBISIEMBIM TPEOOBAHUSAM, MATUCTPAHT XapPAKTEPUIYETCS PyKOBOIH-
TEJIEM MOJIOKUTEIBHO, OTBETHI Ha BONpPOCH o nporpamme HUP nonHeie u TouHblE, HHAU-
BUyalIbHOE 3a/IaHUE BBITOJIHEHO 0€3 3aMeuaHuil.

«3auteno» B (80-89) — BwImoIHEHBI OCHOBHBIE TpeOOBaHUs IO BhioHeHUI0O HUP
IPY HATMYMU HECYIIECTBEHHBIX 3aMEUYaHU 10 coiepKaHuIo U GopMe OTUETa, MATUCTPAHT
XapaKTepU3yeTcs PYKOBOAUTEIEM MOJIOKUTEIBHO, B OTBETaX HA BOMPOCHI MO Mporpamme
HUP oOyuatouuiicss 1omyckaeT onpeieeHHble HETOYHOCTH, XOTS B 1I€JIOM OTBEYAET yBe-
PEHHO U MMEET TBEPAbIC 3HAHUS, UHIUBHUIYaJbHOE 3aJaHUE BBHIMOJHEHO C HE3HAUYUTEIb-
HBIMU 3aMEUYaHUSIMU.

«3aureno» C (75-79) — 3HaHUs U IPUOOPETEHHBIC MPAKTUUYECKUE HABBIKU 00YyUaro-
IIETOCsl yIOBJIETBOPSIIOT OCHOBHBIM TpeOoBaHUAM 1o BeinmoiaHenuto HUP, maructpanT xa-
PaKTEPU3yETCd PYKOBOJMTENEM IOJOKUTEIBHO, B OTBETAX HAa BOIPOCHI MO IPOrpaMme
HUP o6yuaromuiics JomycKaeT HETOYHOCTH, HO B LIETIOM, IEMOHCTPUPYET IOCTATOYHO XO-
poIlIve 3HaHUs, BBITOJHEHHOE UHIMBHUAYaIbHOE 33JJaHHEe UMEET HE3HAUUTEIIbHBIC 3aMeya-
HUSL.

«3aureno» D (70-74) — uznoxeHue Marepuaiia B OTUYETE JOCTATOUYHO MOJHOE, HO
MMEIOT MECTO OTAEIbHBbIE MOTPELIHOCTH, MAarUCTPAHT XapPaKTEPU3YETCS PYKOBOIUTEIEM
MOJIOKHUTENIBHO, B OTBETaX HA BOMPOCHI 00YyUaIOIIUics HE BCETa IEMOHCTPUPYET OHUMa-
HUE CBSI3U TEOPETUUYECKOr0 MaTepuaia ¢ MPaKTUYECKUMU BOMPOCAMH, MO WHIUBUILYATb-
HOMY 3aJJaHUI0 UMEIOTCS OTAEIbHBIE 3aMEUYAHUS.

«3auteHoy» E (60-69) — uMeroTCst 3aMedYaHus 1O TOTHOTE U3JIOKESHUS U 0POPMIICHUTO
Marepualia B OTYETE, MaruCTPAHT XaPAKTEPU3YETCSI PYKOBOJUTEIEM IMOJOKUTENIBHO, MPU
OTBETaxX Ha BOIMPOCHI CTYJEHT JOMYCKAeT OMIMOKH, UHIMBUIYATbHOE 3aJJaHUE BBIMOJIHEHO
C 3aMEYaHUSIMH.

«He 3auteno» FX (35-59) — B oTyeTe ocBelieHbl He Bce pasjaeibl nporpammbel HUP,
BBISIBJIEHBI 3HAUUTEbHBIE MPOOEIbI B YyCBOCHMH OCHOBHOTO MPOTPAMMHOI'0 MaTepHaa, He-
YMEHHE MOJIb30BaThCS TEOPETUYECKUMU 3HAHUSIMU Ha TPAKTUKE, IO UHIUBUIYJIbBHOMY 3a-
JAHUIO UMEIOTCS CyIIECTBEHHbBIEC 3aMEUYaHUs.

«He 3aureno» F (0-34) — oTueT no pesynpraram BeinosiHeHust HUP nenonxsiid, ¢ cy-
[IECTBEHHBIMH 3aMEYaHUSIMU 110 U3JI0KEHHOMY MaTepuaity, Ha BOMPOCKl 00y4aromuics He
JAeT yAOBJIETBOPUTEIBHBIX OTBETOB, HHANBUIYAIbHOE 3a/IaHUE HE BBIIIOJIHEHO.

8 YYHEBHO-METOJINYECKOE U HTHOPOPMALIMOHHOEOBECIHEYEHUE
HUP

I OcHoBHast uTEpaTypa:

1. CucTeMbl aBTOMATUYECKOTO YIPABIICHUS, MEXATPOHUKU U POOOTOTEXHUKHU:
moHorpadus / C.B. Kamenckuii [u np.]. — HoBocubupck: HoBocubupckuii rocyaapcTBeH-
HbI TexHu4eckuil yausepeuret, 2017. —211 c. —ISBN 978-5-7782-3136-8. — Tekcr: ai1ek-
tpounblit // [IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/91524.html .— Pe-
KUM JOCTyTA: JUIsl aBTOPU3HP. NTOJIb30BATEIIEH.
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2. DIEKTPOTEXHHYECKHE CHCTEMbI B MEXaTPOHHKE U TPAHCIOPTHO-TEXHOIOTHYe-
ckux mammaax: yaeoHnoe nmocodue / C.W. [Tonos [u ap.]. — PoctoB-Ha-Jlony : JloHCKO# TOC-
yIapCTBEHHbIM TexHUuYeckui ynusepcurer, 2022. — 144 c. — ISBN 978-5-7890-2077-7. —
Tekcr: AIIEKTPOHHBIN // IPR SMART: [caiT]. —
URL: https://www.iprbookshop.ru/130469.html .— Pexxum noctyna: ajis aBTOpU3UP. MOJIb-
30BaTelIei.

3. bapmrytura M.H. Mukpomexarponunka: yueoHoe mocodue / bapmryruna M.H..
— Tamb60B: TamO0BCKul rocy1apcTBeHHbIN TexHnueckuit ynusepcurer, 96C ACB, 2014.
— 219 ¢. — ISBN 978-5-8265-1293-7. — Tekct: anexktponsslii / IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/63870.html .— Pexum poctyma: mjsi aBTOpH3UD.
I10JIb30BATEIIEH.

II lonosiHUTENBbHAS JIMTEpPATypa:

4. MaxoB A.A. CpeacrTBa aBTOMaTU3alMu U yIPABICHUS. Y IPABIECHUE IEKTPO-
asurarenasiMu B Arduino-nmpoekrtax: yueOnoe nmocooue / Maxos A.A., Kopuees I[1.E., ®pan-
ny3oBa JI.C. — MockBa Al I[Iu Ap Menua, 2023— 125 ¢. — ISBN 978-5-4497-2190-7. —
Tekcr: AIEKTPOHHBII // IPR SMART: [caiT]. —
URL: https://www.iprbookshop.ru/130268.html . — Pexxum noctymna: aj1s aBTOPU3UP. TOJIb-
30BaTeNen.

5. Ilerun B.A. 77 npoextoB st Arduino / [letun B.A. — Mocksa: IMK Ilpecc,
2020. — 356 c. — ISBN 978-5-97060-697-1. — Tekct: sanextponusiii // IPR SMART: [caiit].
— URL: https://www.iprbookshop.ru/124532.html . — Pexum moctyma: ajsi aBTOPH3UD.
I10JIb30BATEIIEH.

6. JIucsix B.B. OcHoBbl komnbioTepHo# rpaduku: 3D-monenupoBanue u 3D-mie-
yaTh: yueOHoe mocodue / Jlucsak B.B. — PocroB-na-Jlony, Taranpor: M3natensctBo FOXk-
Horo (enepanbHoro ynuepcurera, 2021. — 109 c. — ISBN 978-5-9275-3825-6. — Tekcr:
anektponubiii // [IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/117159.html./

7. ITetun B.A. Coznanue ymHoro jaoma Ha 6a3e Arduino / Iletun B.A. —
Mocksa: JIMK IIpecc, 2018. — 180 c. — ISBN 978-5-97060-620-9. — TeKcCT: 31€KTPOHHBIN
/I TPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/125010.html .— Pexum no-
CTyTa: I aBTOPHU3UP. IMOJIH30BaTEIIECH.

YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

YueOHO-MeTOAMYECKHE U31aHNs, pa3padorannbie B JOHHTY:

8. Meronuueckue yka3zaHus K MPOBEJCHUIO HAyYHO-HUCCIEAOBATENIbCKOW pabOThI
[D5eKTpOHHBIN pecypc]: i o0ydaromuxcs Mo HanpaBiaeHuo moArotoBku 15.04.06 «Me-
xaTponuka u podororexauka» / TOYBIIO « IOHHTY», Kad. DnekrponpuBoa u aBToma-
TH3AIUsl MPOMBINIJIEHHBIX YCTaHOBOK ; cocT.. J[. H. Mupommuuk. —333 K6. — [loHernx :
JOHHTY, 2020. - 1 ¢aitn.— Cucrem. TpedoBanus: Acrobat Reader. — 3ari. ¢ TuTy. 3kpaHa.
http://ed.donntu.org/books/21/m6049.pdf.
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JIEKTPOHHO-UH(OPMALIMOHHBIE PecypChl

OBbC IOHHTY - http://donntu.org/library.
ROS - Robot opration system - https://www.ros.org//.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HUP

1. CneunanusupoBannas jgadoparopus Ne8104 yueOHbIN KOpIyc 8 sl MpoOBEACHUS
1a00paTOPHBIX PabOT, IPYIIOBBIX U MHIMBUAYATbHBIX KOHCYJIbTalui. Crieluaaiu3upoBaH-
HOe 000pyI0BaHKE: TPOrPaMMUPYEMBbIH JIornueckuii kontposiep Modicon Premium, rpo-
rpaMMUpyeMbIi Torudeckuit kouTposuiep Modicon Twido, ITH Altivar 71, asurarens 550
Bt. Komnbtorepst P-4-3,0 iP4-3,0Ghz/O3Y512Mb/80Gb, (OC - Windows XP Professional
x86 u Windows 7 (akamemudeckas noanucka DreamSparkPremium), LibreOffice 3.3.0.4
(6ecrutaTHas Bepcusi); mporpamMmmMHoe odecrieuenue: s padotsl ¢ [T dupmber Schneider
Electric — SoMove (FDT Standalone) V2.8.3), ATV71 Communication parameters manuals
(6ecruiaTHast Bepcus); CelUATIU3UPOBaHHAsE MeOeIb: JOCKA ayIUTOPHAs, CTOJIbI ayUuTOp-
HBIE, CTYJIbsl YUCHUYECKHE; IEMOHCTPAIIMOHHBIE CTEHIBI U TUTAKATHI.

2. Cneunam3upoBanHas adoparopus Ne§105, yueOHbIit Kopiryc 8, AJisi MpoBeIeHUs J1a-
OOpaTOpHBIX PadOT, TPYIMIIOBHIX W WHIUBUAYATBHBIX KOHCYJIbTarmid. Crenuam3upoBaHHOE
obopynoBanue: JlabopaTopHslii cTeH ] «NEKTPONPUBOA M CHCTEMa YIPABICHUS MOCTOBOIO
KpaHa», B COCTaBE JICHCTBYIOIIETO MaKeTa MOCTA, TEIEKKHU U TPY30MOAbEMHOTO MEXaHU3Ma,
TUIK Zelio SR3XT101BD, moxymu SR3261BD, SR3IMBU61BB, SR3XT101BD, npeo6paszo-
Batenu SPD 1260, SPD 2460 AC/DC converter. JlabopaTopHbIi CTeH]T « DJIEKTPOIIPUBO] U CH-
cTeMa yIpaBlieHHs MAacCaKUPCKOro JudTa», B COCTaB KOTOPOTrO BXOST JICHCTBYIOIIMI MaKeT
naccaxupckoro judra, ITJIK Unitroncs V570 co BctpoenHort HMI-nanensto oneparopa, mnpe-
oopazosates SPD 1260, SPD 2460 AC/DC converter. JJaboparopHslii cTeH1 « DJIEKTPOIPHUBO/
U CHCTEMa YIIPABJICHHUS IAXTHOM MObEMHON YCTaHOBKIY, B COCTaB KOTOPOTO BXOJIAT IEHCTBY-
IOITUI MaKeT MaXTHOM MOILEMHON yCTaHOBKH, HHTepdericHbi Moaysb IM VIPA 053-1DP00
¢ moanepkkor Profibus-DP, B cbope ¢ momynem mutanus 007-0AA00, mpeoOpazoBatenn SPD
1260, SPD 2460 AC/DC converter, I[TJIK VIPA-315 SB , IIJIK Unitronics Jazz. MynsTume nuii-
HOoe oOopynoBanue: dkpaHn Sopar Platinum, npoekrop NP-M260.XG; KOMIBIOTEPHI
Core.i3.3.0.Ghz/2Gb/500Gb, oobequaennbie B ceTh Ethernet ¢ Beixogom B HUaTtepuer, (OC -
Windows XP Professional x86 u Windows 7 (akagemudeckast moanucka DreamSparkPremium),
LibreOffice 3.3.0.4 (Gecrmatnas Bepcusi). [Iporpammuoe oGecrieuenue: ast padotsr ¢ TTJIK
Zelio-Logic dupmbr Schneider Electric — Zelio Soft2 (6ecrathas Bepcusi); i pabOThI CO
SCADA Zenon ¢pupmel COPA-DATA — Zenon Editor 6.22, Zenon RunTime (6ecruiatHas Bep-
cust); i pabotsl ¢ [TJIK dupmbr Unitronics — U90Ladder, V6.1.7 (6ecrinathast Bepcus). Crie-
[UAIM3UPOBaHHAs MeOEIIb: JOCKA ayJUTOPHAs, CTOJIbl ayTUTOPHBIE, CTYJIbsS YUEHUUECKHE; Jie-
MOHCTpAIIMOHHBIE CTEH/IbI U TUIAKAThI, JOCKA MapKepHasl.

3. YuebOnas naboparopus Ne8107 yueOHbIi Kopiryc 8 1151 TPOBEAEHUS JIa0OPaTOPHBIX
paboT, TPYNIOBBIX M HHIUBUAYAIbHBIX KOHCYIbTaHA. Crieruain3upoBaHHOe 000py10Ba-
HUE: MPOMBIIIIeHHbIN KoHTpoJutep MicroPC ¢upmer Octagon (mporeccopHas miara 5066-
586; mnara Buaeoanantepa 5420; cereBas miata 5500; mara aHanor. BBoaa/BeiBoga 5710;
miara 1udp. BBoga/BeiBoaa 5600; kmaBuatypa KP-1; xk-k. nucreit LCD 4x20); mabopatop-
HBIM CTeH] «HacTOTHO-pEryIMpyeMbIid 3JIEKTPONPUBOJ HACOCHOM YCTAaHOBKM» B COCTAaBE
NEUCTBYIOIIEN MOJENN HAcCOCHOUM ycTaHOBKHM Ha 0a3ze Hacoca PEDROLLO ¢ npuBoaHbIM
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anektpoasurarenem 0,37 kB, [T Lenze 8200 Vector, natuuk gasienus [FM PN3004,
cyeTynk xosomaHoi Boabl KB -1,5, ITY Altivar-21, snexkrpomexannueckuii kinamnan TAC
Forta M400, natunk naBnenuss PA-22 PS. Cepsep na 6aze [1K IMD 2800, 1,6GGC, xom-
neroTep IMD Atlon 64x2 5000+, RAM 2Gb. (OC — QNX (6ecmnatnas Bepcust) 1 Windows
7 (akamemuueckas moanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrutatHas Bep-
cus). Cnenuanu3upoBaHHasi MeOenb: J0CKa MEPeBUKHAS, CTOJbl ayAUTOPHBIE, CTYJIbs
YUYEHUYECKHE.

4. CneunanusupoBanHas jadopatopusi Ne§.109 kopmyc 8 11 npoBeieHHs 1a00paTOPHBIX
3aHSTUM, TPYMIOBBIX U WHAWBUAYAIBHBIX KOHCYJbTalMi. Crienuain3upoBaHHOEe 000py10Ba-
nue: Crenn 1. JlJabopaTopHblii CTeH U1 UCCIEIOBAHUS CUCTEM YIIPaBJIECHHS TEIJIOBBIMU MPO-
[eccaMM M SHEPreTUYeCKUX PEeKMMOB paboThl oOopynoBaHus. [IporpamMMHblid perynstop
OBEH TPM 151, usmeputens-perynsitop OBEH TPM 202, mudposoit myastumerp LOVATO
DMK3, nporpammupyembliii Jjorndeckuii koutposwiep VIPA  313SC, npeobGpa3zoBarens ya-
crotel Danfoss VLT 5000, ¢usudeckas Mosienb MPUTOUYHON HarpeBaTeIbHOM YCTaHOBKH, CO-
nepskamas aaryuk temmeparypbl TN-2531, matuuk Temneparypsl TAD961, BeHTHIATOp
SUNON DP200A2123XBT, narpeBarens NOMACON P=300 Br, TBepnorensHble perne
CARLO GAVAZZI RM1E23AA25. MakeT moMeIeHns1, COJIEpKaIuii TepMoIipeoOpa3oBa-
tenb conporusiieHuss TCM 1-3 50M L80, martumk BnaxHocTH, BeHTWISITOp SUNON
DP200A2123XBT, narpeBartenbHsiii 37eMeHT. Ctena 2. JlabopaTopHbIid CTEHT IS KCCITEI0Ba-
HUSL CHUCTEM TMO3UIIMOHUMPOBAHUS U PErYJIMPOBAHUSA CKOPOCTU: CTApPTOBBIM KOMIUIEKT
SPEED7.800-7DK20 (uentpanbhbiii npoueccop CPU313SC VIPA 313-5BF03), gatuuk em-
koctHOM CA18 CLN 12PA, nat-unk unayktuBHbii [A18 DSN 14 PO, potomatuuk PA 18 CSD
02 PA, monynp nuranust SPD2460, monutop FA1, monutop FD1, npeoGpa3zoBaTens 4acTOThI
Lenze 8200 Vector, cepronozurrionep Lenze 9300 EV9321-EP. Crenp 3. JlabopaTtopHsIii cTeH T
JUISL KCCIE0BAHMSI IArOBBIX JIEKTPONPUBOAOB M YCTPOMCTB IUIABHOTO ITyCKa: Mpeodpa3oBa-
tenb yactothl Unidrive SP 1401, yctpoiicTBo maBHoro mycka Softstarter PFE-16, moayss mu-
tanust SPD 2406. AC/DC Converter 24 V, npaiiBep maroBoro jasurareiast MD5S MF15, 5-tu
(dazHblii maroBelii aBurarenb Al16K-MS69W, nporpaMmupyeMblil JIOTHYECKHM KOHTPOJLIED
VIPA CPU314ST. Crenn 4. JlabopaTopHBIi CTEH IS UCCIICNOBAHNS YaCTOTHO-PETYIIHPYe-
MBIX AJIEKTPOIIPUBOAOB MPU BEKTOPHOM U CKAISIPHOM YIPABICHHU: 3JEKTPOJIBUTATENb
1LA7073-2AA10 0,55 kBT, mpeobpazoBarens yactorel Unidrive SP 1401 (0.75xBT), mpeobpa-
3oBarenb yacToThl Comander SK (1.1 kBt). Cteng 5. JIaGopaTopHslii cTeH T U151 KCCIeI0BAaHUS
PETYIMPYEMBIX JIEKTPOTPHUBOOB MTOCTOSHHOTO U MEPEMEHHOTO TOKA: CHIJIOBOM TpeoOpa3oBa-
Tenb noctosiuaoro Toka Mentor 11 Digital DC Drive, Bo3oyautens FMXS Field Controller, mpe-
oOpazosateib yactoThl Unidrive SP 1404 (3kBT), nBurarens nocrosiuHoro Toka (P=3 kBT), cun-
XPOHHBIN JBUraTeib C MOCTOSIHHBIMA MarHUTaMU, MOJTYJIM PacIIUPEHUsl, Pe30JbBEp, SHKOJIED.
Crenpn 6. JIaGopaTopHbI CTEH]T ISl UCCIIENOBAHUS 3JIEKTPOIPUBOIOB MOCTOSHHOTO TOKA C
JIBYX30HHBIM PETYJIMPOBAHUEM: TUPUCTOPHBIN peodpazoBatesib DCS 800 (ABB), anexrpoasu-
rarenb [IBCT-42 (P=2,4 kBT), anexkrpoasurarens [IBCT-43 (P=2,8 kBT), yripasiiseMslii BbIIPs-
mutens OT-6, natuuk poroumirynbeHblit [IJID-3Y2, natunk komossiii K/I-3. Ctenn 7. Jlabopa-
TOPHBIA CTEHJ JUIsl YIPABICHUS YaCTOTHO-PETYIUPYEMBIM JIEKTPOIPUBOAOM OT MPOrPaAMMHU-
pPYEMOro KOHTpoJUIepa: nporpaMmupyemslii Jjorudeckuii koutposwiep OBEH T1JIK100, npo-
rpamMmmupyembiii toruueckuit koutposiep VIPA CPU 314ST, npeo6pa3zoBarens yactoTsl Lenze
8400, mpeodpazoBarens SPD 2406. Crenn 8. JlaboparopHblii CTEHT IS UCCICIOBAHUS Ya-
CTOTHO-PETYIMPYEMOTO 3JIEKTPONPUBOJAa BEHTWIISITOpA: TpeoOpa3oBaTenb 4acToThl Altivar
312HO18M2, snextpoasurarens acuHxpoHHslii MEBSA 632-4 (0,18 kBrt), BeHTHIsITOp
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Soler&Palau CMT/4-180/0.75, MmHOro()yHKITMOHAIBHBIN H3MepUTEIbHBIHN Tprbop Power Logic
PM700.

[TpubopHoe obecmneuenue: 16-kaHaIbHBIN perucTparop napameTpoB Pekon-08, rexe-
patop curnaios ['6-26.

KomnreiorepHoe obecneuenue: xkommnbiotepsl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x86 wu Windows 7 (akagemuyeckas TIOJIMUACKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecruiatHas Bepcust), mporpaMMHOE o0ecrede-
uue: 11t padotsl ¢ [IJIK VIPA — WinSPS-S7 V5 (GecnimatHas Bepcusi); 1ist pabOThI ¢ Tipe-
obpazoBarensiMu yacToThl Unidrive m Comander ¢bupmber Control Technique — STSoft
V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecninaTHas Bepcus); Ay paboOThI ¢ mpe-
obpazoBarensiMu 4acToThl pupmel Lenze — Global Drive Control V4.14.1.0 (6ecninatHas
Bepcus); 1t padotsl ¢ [IJIK OBEH — CoDeSys V2.3 (6ecruiatHas Bepcusi); 1isl paboThI ¢
peructpatopoM napamerpoB Pekon — WinRec MC (OecruiatHast Bepcus); ajis paboThI ¢
udpoBsiM MynasTUMeTpoM LOVATO DMK3 — DMK Remote Control (6ecrimaTHas Bep-
cus); 1is pabotel ¢ [TJIK Zelio-logic pupmbr Schneider Electric — Zelio Soft2 (6ecnnatHas
Bepcus); g pabotel co SCADA Zenon ¢pupmbl COPA-DATA — Zenon Editor 6.22, Zenon
RunTime (6ecrutataas Bepcus). Mynbtumeauitaeiii mpoektop Epson Emp-S52, sxpan mpo-
EKIIMOHHBIH, CTICUATU3UPOBAHHAS MEOEITh: TOCKA TIEPEIBIKHASL, CTOJIBI Ay AUTOPHBIE, CTY-
Jbsl yICHUYECKHE.

5. CrnenmamusupoBanHast tadoparopus Ne8.113 kopmyc 8 1uist mpoBeaeHus 1ab0paToOpHBIX
3aHSTUMN, TPYMIOBBIX W WHAWBUAYATHHBIX KOHCYNbTarmid. Crenuaim3npoBaHHOE 000py/10Ba-
Hue: podoT-Manunyssitop Manus; 31 npuntep «Prusa 13 tronXY» (Kurait), 3J1 npunrep, cie-
nannbIi cryaentamu (JJHP), 31 mpunrep «Solidoodle» (CIIA). Ctenp 1. JlaGopaTtopHsIii cTeH T
st u3ydeHus napamerpuponanus [TH ¢upmel Siemens ripu momorm 6a30Boii nmaHenu onepa-
topa: [T Micromaster 440, 15 kBt, 6a3oBas manens orneparopa, apurarenb AO2-51, 7.5 kBrT.
Crenp 2. JIaboparopHblii crena it u3ydenus: napamerpupoBanus [14 dbupmer Siemens mpu
nomon [1K: TTH Micromaster 440, 15 kBt; nuratens AO2-51, 10 kB, moayis cBsizu ¢ T1K.
Crenp 3. JIabopaTopHbIi CTEH[ I U3YUYEHUSI MEXAHUYECKUX XapAKTEPUCTHK AaCUHXPOHHOTO
neuraresst: [TY Altivar 5, 4 kBT, neurarens AK 52/6, 2.8 kBt; TuprictopHslil mpeoOpa3oBaTesb
9T6, 11 kBT; narpy3ounas mammna [TH®-45, 3.6 kBt. Ctena 4. JlaboparopHblil cTena s
M3ydeHUsT U(GPOBBIX CHCTEM YIPABJICHUS THPHUCTOPHBIM DIIEKTPOMPUBOIOM TOCTOSHHOTO
TOKa: TUPUCTOPHBIN mpeodpazoBarens bTY-3501, mrata ALII/LIAIT 5710 Octagon systems,
iaTa rambBaHndeckux pasBsizok SCMPBO0S, neuratens [IBCT-32, 1,2 kBT. Ctenn 5. JIabopa-
TOPHBIN CTEH]T JJISi WCCIEOBAHMS OJHOKOHTYPHOM CHCTEMBI PETYJIMPOBAHUS CKOPOCTU CH-
ctembl TPH-A/I: xomruiekTHas thupuctopHasi ctaHuus ympasinenus TCYP-UII, neurarens
AK60-4 ¢ ¢.p., 7 kBT, reneparop nocrostHHoro toka I1-52, 6.5 kBt. Ctenn 6. JlaboparopHbIii
cTeHn s u3ydenus napamerpuposanus [1T4 ¢upmer ABB: T4 ACS-550, 4 kBT, aBurarens
2AV80B2ITAY2, 2.2 kBt. Crena 7. JIabopaTopHbIii CTEH [T UCCIIEOBAHUS CUCTEMBI JJIEK-
TPONPHUBO/IA C yIpaBJIEHUEM TI0 LIeNU BO30Y X IeHUs ABUrateis: ucciaemayemast mammHa [1bCT-
22, 0.6 kBT, TupucropHsIii mpeodpazoparenb Bo30yauresst OT-3P, 1 kBt. Ctenn 8. Jlabopatop-
HBIA CTEH]T IS UCCIICIOBAHMS IByXKOHTYPHON CHCTEMBI TIOAYMHEHHOTO PETyJIMPOBAHMUS: HC-
cnemyemblit nBuratens [IBCT-32, 0.8 kBT, peBepcHBHBIN THPUCTOPHBINA MpeoOpa3zoBaTeib s
uccneayemoit matmuel BTY-3601, mikad «Kenp-84», peBepcruBHBIN THPUCTOPHBINA TPeoOpazo-
Batenb D16 nmuranus Harpy3o4uHoi mammabl [1-31, 0.7 kBt. Crenn 9. JIabopaTtopHbIiii CTEH 1S
WCCIICIOBAHUS IU(PPOBBIX CUCTEM yTpaBJICHUS Ha 0a3e MUKPOMOTOpAa W MHUKPOKOHTpOJIIEpa
STM32F4.
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IIpubopHoe obecnieuenue: mnasuibHas cTaHmus Lukey852d, ucTOYHMKM mHUTaHUS
Masteram MR3003M-2, Atten TPR3003T, Masteram Mr3003, a35ieKTpoHHBIH ociidsiorpad
SIGLENT SDS1072CML, nnata ALII m-DAQ, natuuku Hanpsixenust LEM 55p, natunku
Hanpspkenuss CYHVS025A. KommnerotepHoe obecrnieuenue: koMmbiotepsl Pentium 4 cpu
3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows 7 (akagemuueckas mo/i-
nucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecruratHasi Bepcwusi), MpOrpaMMHOE
obecneuenue 111 padotsl ¢ [T pupmsr ABB «DriveWindowLight2) (Oecrinatnas Bepeus),
nporpammHoe obecnieuenue 11 padbotsl ¢ [TH ¢pupmer Siemens «Drive Monitory» (Oecrnat-
Hasi Bepcus). MynbTUMEANIHBIN TPOEKTOP, SKpaH MPOEKIMOHHBIN, ClielUaTu3upOBaHHAs
MeOelb: I0CKa MepeABUKHAS, CTOJbI Ay JUTOPHBIE, CTYJIbsl YUEHUYECKHUE.

6. Jucruteitnbiii kimacc Ne8.205 yueOHbIN Kopryc 8 Jj1sl IPOBEAEHUS JIa0OPaTOPHBIX
3aHATHH, TPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJbTAUNA (MyJIbTUMEIUIHOE 000pYI0Ba-
Hue: komnbroTepsl Intel Pentium 4 3Ghz//2Gb/160Gb (OC - Windows XP Professional x86
u Windows 7 (akanemudeckas noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (Gec-
IUIaTHast BEPCHsl), CIeMAIM3UPOBAaHHAsI MEOEIb: TOCKA MEPEABMKHAS, CTOJIbI KOMITBIOTEP-
HBIE, CTYJIbsl YUCHUYECKHE).

7. IloMenieHust U1t CaMOCTOSITENIbHOM pabOThI C BO3MOKHOCTBIO MOAKIIOUEHUS K CETU
"NuTepHer" u obecrneueHUEM JOCTyNa B AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIb-
HYIO Cpely OpraHHW3alliy: YATaJbHBIC 3aJbl, YueOHbIe Kopityca 2,3 (KOMIbIOTEpHAS TEX-
HUKa C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» m obecrmieueHueM AOCTyIa B
ANEKTPOHHYI0 HWH(MOpMaImoHHo-oopaszoBarensuyo cpeny (QMOC JIOHHTY) u smek-
TpoHHO-O0MOMMoTeunyto cucremy (3bC IPRbooks), a Tak)ke BO3MOKHOCTHIO UHANBU Y aJTh-
HOTO HeorpanuueHHoro aocrtymna odyyaromuxcs B 9bC u OMOC nocpeactsom Wi-Fi ¢ nmep-
COHaJIBHBIX MOOMIIBHBIX ycTpoicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 - o6e-
crBerHas junensus MPL 2.0/ Grub loader for ALT Linux - auuensuss GNU LGPL v3/
Mozilla Firefox - nmuniensust MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning
Environment) - nuuen3usst GNU GPL.

basel npakTHku:

1. Hay4HO-ucCCle10BaTENbCKHUM, MPOEKTHO-KOHCTPYKTOPCKUN M TEXHOJOTMYECKHIA
MHCTHUTYT B3PBIBO3AIIHUILEHHOTO U PYIHUYHOTO 3JEKTPOOOOPYAOBAHUS C ONBITHO-OKCIIEPHU-
MeHTanbHbIM npou3BoacTBoM (I'Y «HUNBDy) (momemienne, obopyaoBanue, mpudbOpsl U
WHCTPYMEHTBI, KOMITbIOTEPHAsi TEXHUKA 0a3bl MPAKTUKH 10 10TOBOPY No7).

2. Pecnnybnukanckoe npeanpusatre «PernonanbHast SJHEPromnoCTaBIIAIOMIAs KOMITAHUSD (T10-
MelIeHne, 000-pyJ0BaHKe, MPUOOPHI U HHCTPYMEHTHI, KOMITbIOTEpHAsl TEXHUKA 0a3bl Mpak-
TUKY 110 AoroBopy Nel-28072020).



