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PABOYAS ITPOTPAMMA JUCHUITJIMHBI

Bb1.B.J17.05.01 Heitpo-ha33u viipaBJeHHe 3JIeKTPOMEeXAHUYSCKUMH CUCTEMAMHU

(XOZ ¥ HaUMEHOBAHHE JUCIUIUINHEI COTIaCHO Y4eOHOMY ILIaHy)

Hamnpasnenue noAroToBKu 13.04.02

(cenuanbHOCTB): «DIEKTPOIHEPrETUKA U DJICKTPOTEXHUKAY
(KOl ¥ HAMMEHOBAHKE HAIPABJICHUS / CIICLIUAIILHOCTH)

Hanpasnennocts (mpoduis): «MUKpOIPOLIECCOPHBIE CUCTEMBI YITPABJICHUS

B0300HOBIIEMBIMHA HCTOUYHHUKAMU JHCPIrum»

(HanMeHoBaHUE POQUIIS / MATHCTEPCKOH MPOrpaMMBI / CHIEIINAITI3aIIIN )

IIporpamma: Marucrparypa
(OaxanmaBpuaT, MarucTpaTypa, CreHaIuTET)
CDopMa O6yquI/I5[: O4YHasd, 3a09HafA

(o4Hasi, 3a04Hasl, OYHO-3a09HAS)

dopma 00y4eHHs: Ounasn 3a04Has
Cemectp(n) 2 2
OO0mas TpyT0€MKOCTH B 3.€./9acax 2.0/72 2.0/72
KonrtakTHas paboTa (4ac.), B TOM 4HCIIE: 36 14
JeKiuu (Jac.) 17 4
MpaKTUYECKUe (CEMUHAPCKUE) 3aHITHS (4ac.) 17 4
JlaGoparopHbie paboTHI (Jac.) - -
CamocrosiTenpHast padoTa (4ac.), B TOM YHCIIE: 36 58
KypcoBoii mpoekT(padboTa) (cemecTp/gac.) - -
KoHntpouib (3k3ameH, yac./3a4€T) 3a4uer 3a4yer

Jlonenk, 2023 r.



Pabouas nporpamma jucuuiuinibl «Heilpo-daz3u yrpapieHue dJieKkTpomMexanmnyc-
CKMMH CHCTEMaMM» COCTAaBJEHA B COOTBETCTBUU C YYEOHBIM ILIAHOM 110 HAIlPaBJICHUIO
nojrotoBku 13.04.02 «DyiekTposHepreTrka U 3JeKTPOTeXHUKA», HAIIPABJICHHOCTL (1TPO-
Guitb) «MuKpolpoLeccopHbie CUCTEMBb! YITPaBICHUsI BO30OHOBISIEMbIMH HCTOYHUKAMHM
sHeprum» st 2023 roja npuéma.

CocraBurenu:

npodeccop kadeapst SNEKTPONPHUBOAA U amow%%/
TPOMBINUICHHBIX YCTAHOBOK, K.T.H., JOLECHT bopucenko B.D.

Pabouas mporpaMva paccMOTpeHa H NPHHATA 3acezxaHIm Kadeapsl Jek-
TPONPUBO/A U ABTOMATH3AIMH [IPOMBIILIEHHBIX YCTAHOBOK.
[lpotokon or «O%» 03 20 Z3rona NQ,(/ |

3aBenyrouuii kKapeapoi Ch Po3zkapsika [L.U.

(nonVcn,)

Pabouast mporpamma cor/iacoBana ¢ Bolyckaroniei kadeapoii « DJekrpuyeckue

CTAHIIUKY
[porokon ot «/4» 03 2043 rona Ne 7
3aBejlyroumi kadeapoi ] #L . JIxavenxe C.H.

(nojnuchk) (D.U.0.)

Pabouast iporpamma ojiobpena yuebno-meroauueckoii komuccueit JIOHHTY 110
HalpaBJIeHUIO 110/1r0ToBKK 13.04.02 DitekrposHepreTuka u a1eKTpoTeX HUKA
ITpotokon ot «A3» 03 2043 roma Ne 3 -

Ilpencenarens i *o. . Traaenre C.H.
(noanucy) (D.N.0O.)

PaGouas nporpamma npomnena st 20 roja npuéma Ha 3ace/iatny ka-(peJipbl
«DNEKTPOIIPUBOJL U ABTOMATU3AIIUS TPOMBIIIICHHBIX YCTAHOBOKY.
Hpomwmeoior & - B - . = 20 roma Ne

3aBejyIonmm Kad)enpon
(moamucey) (d.M.0. )

Pabouast nmporpamma corsiacoBana ¢ BbIITyCKatouie Kadejipoi «DJEKTPUICCKHC
CTaHIIUUY i

3aBejyyrolnnii kapeapoit
(rmoamnuen) (O.H.0.)




1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA JNCIUITJINHBI

3nauenue aucHuIUIMHbL «Helpo-ga33u ymnpaBieHHe 3IEKTPOMEXaHUYECKUMU
CUCTEMaMU» B PEIICHUHU OOIIHUX HAPOJIHOXO3SUCTBEHHBIX 3a]1a4 3aKJII0YAEeTCs B TOM, YTO
OHa paccMaTpUBAET BOMPOCH Pa3pabOTKU CUCTEM YIPABICHUS IEKTPOMEXAHUUECKUMU
00BEKTaMH C MPUMEHEHUEM HEUPOHHBIX CETE M HEUETKON JIOTUKH.

Henabio aucuumiMHbl sBJsieTcs: (OPMUPOBAHUE Y CTYJEHTOB TEOPETUYECKOU
0a3pl MO METOAAaM CO3JaHUS U HACTPOMKH HEMPOCETEBBIX M HEYETKUX CHUCTEM
peryJMpoBaHMs, TMPUMEHSEMBIX B aBTOMATU3UPOBAHHBIX  JJICKTPOMEXAHUYECKUX
cucremax.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI CTYJEHT JOJIKEH

3HATh:

- OCHOBHBIC 33/1a4M, pelIaeMble C MOMOIILI0 HEHPO-(ha33u CUCTEM YyNpaBICHUS,
TPeOYIOIUX UCIOIb30BaHMS COBPEMEHHBIX HAYYHBIX METO/IOB UCCIIEAOBAHMUS;

- QITOPUTM TPHUHATHUS PEUICHUHN IMPHU BBHIOOpE THUMA U CTPYKTYpPhl HEUPOHHBIX
CETEU U CUCTEM HEYETKOMU JIOTUKU;

- METOAMKYy cOopa W MOATOTOBKM WH(pOpMAIUU i 000CHOBaHUSA W BbIOOpa
ONTUMAJILHON CTPYKTYPbl HEPOHHBIX CETEN U CUCTEM HEUYETKOMN JIOTUKU;

YMETb:

- BbIOMpAThH anmapaTHOE M MPOrpaMMHOE OOecrieueHne Mmpu pa3paboTke Helpo-
¢da33u cucTeM aBTOMAaTHYECKOTO YIIPaBJICHUS;

- 0000mare uHpopmauo 00 3PPEKTUBHOCTH NPUMEHEHUS PA3IMYHBIX THIIOB
COBPEMEHHBIX CUCTEM DJICKTPONPUBO/IA;

- 000CHOBBIBaTh A(PEKTUBHOCTh 3aMEHBI CYIIECTBYIOIIUX 3JIEMEHTOB CHUCTEM
AJEKTPONPUBOJA COBPEMEHHBIMM  aHAJOTaMH, MCIOJIB3Yys YYETHBIE U
aHAJIMTUYECKHUE JaHHBIC;

BJIAJICTh:

- HaBbIKaMHM BBIOOpA MPOTPAMMHOM Cpenbl pa3paboTKM M anmapaTHOW YacTH
Helpo-(has33u cucTeM yrnpaBJICHUs dJIEKTPOMEXAHHUECKUMU 00 BEKTAMH;

- OMBITOM IIJITAHUPOBAHHS W TMPOTHO3HPOBAHUS IKOHOMHYECKOro 3ddexra oT
IIPUMEHEHHUSI HEUPOHHBIX CETEM M CHCTEM HEYETKOM JIOTMKH JUISI PELICHUS
CJI0’KHBIX TTPOU3BOJICTBEHHBIX 33/1aY;

- METOAMKOM NPHUHATUS OPraHU3alMOHHBIX PEIIEHWA NPU BHEAPEHUU HEUPO-
¢daz3u cucTeM ynpasieHUs B MPOU3BOACTBEHHBIN MPOIIECC.

Ilepeuncnennble pe3yabTaThl 00yUYEHUS SIBIASIOTCS OCHOBOM 1151 (POPMUPOBAHUS

CIEYIOIINX KOMIIETCHIMH:

- CIOCOOHOCTHIO BBIOMpPATH CEPUMHBIE U TMPOCKTUPOBATH HOBBIE OOBEKTHI
npodeccuoHanbHOU aesrenpHocTh (ITK-5);

- CIIOCOOHOCTBIO YIPABJISITH TPOCKTAMU pa3pabOTKu 00bEKTOB MPOheCCUOHATBHOM
nesreapaocTH (ITK-6).



2 MECTO JUCIHUILINHBI B OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMME

JlucuuninHa OTHOCUTCS. K 4acTH, (OpMUPYEMON ydYacTHUKaMU 00pa30BaTENbHbIX
oTHouieHu#, bioka 1 «/lucuuminnel (MOyNn)» y4eOHOTO TUIaHa.

bazupyercs Ha 3HAHUSX U YMEHHUSIX, KOTOPbIE CTYJEHT MPUOOpEN MPU OCBOCHUU
NPEAIIEeCTBYIONUX AUCIUIUIMH: «MHUKpPOIPOLIECCOPHBIE CUCTEMBI DJIEKTPOIPHUBOJIAY,
«PerynupoBaHue 37€KTPONPUBOJOB IEPEMEHHOTO TOKA.

3HaHUA W YMEHMS, TNPUOOPETEHHBIE MPU OCBOCHUU JAHHOW JUCIUIUIMHBI,
peanu3yroTcs CTYAEHTOM MPU MPOXOXKACHUU TOCYAApPCTBEHHOW HMTOrOBOW aTTECTAllUH,
MOJIFOTOBKE KBAIM()UKAIIMOHHOM BBIITYCKHOM pabOTHl MarucTpa.

3 CTPYKTYPA U COAEPKAHUME JUCIHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX YaCOB M0 TEMaM IMCIUILIMHBI M BUIAM 3aHSATHI

KonnuectBo yacos
No HaunmenoBanue tem (ounan/3aounas dopma)
B Tom yucie
TEM (conmeprKaTeIbHBIX
Bl MOJTyJIel) Bcero Hpatr.
Jlexiuu | (CemuH | JIaGop.| CPC
)
1 OCH(‘)’BBI TEOpUN HEHPOHHBIX 8/10 o 211 4/8
cerei
Kontponupyemoe n
2 | HEKOHTPOJIUPYEMOE 12/10 3/1 4/1 5/8
oOyJeHue
Heliponnsie cetn B cuctemax
3 | aBTOMaTHUYECKOTO 13/10 3/1 4/0 6/9
pETYIHPOBAHUS
4 CneuHaanp(zBaHHme § 7/8 2/0 0/0 5/8
CTPYKTYpPbI HEHPOHHBIX CETCH
5 | OCHOBHEIC MOHATH 011 | 21 21 | 6
HEYETKOU JIOTUKU
[TocTpoenue cucrem
6 | perynupoBaHUs HA OCHOBE 12/9 3/0 3/1 6/8
HEUYETKOM JIOTUKH
7 Henpo-HeueTkue cucremspl 8/8 2/0 2/0 4/8
JlomoiHUTE ILHASA 2/6

KOHTAKTHas padora
Kypcogoii (pabota) mpoekt
Hroro mo BuaaM 3aHATHI 72/72 17/4 17/4 36/58

KonTpoJib
nUToro 72[72 17/4 17/4 36/58




(I)OPMI/IpOBaHI/Ie KOMIIETEHIIUH B pe3yabTaTe 0CBOCHUA TCM JUCHHUIIJINHBI

KoMmnerenuuu Tembl TMCHMILUIAHBI, HalleJIEHHbIE HA BHIPA0OTKY
KOMIIETeHIINH
[1IK-5 Temsr 1,2,4,7
[1K-6 Temsr 3,5
3.2 Jlekuuu

Tema 1. OCHOBBI TEOPUM HEHPOHHBIX CUCTEM.

Conepxxkanue TeMbl  1:  CrpoeHue OuoNoru4yeckoro Heiipona. Mogenb
uckycctBeHHoro HedpoHa MakKannoxa-Ilurrca. @yHKIMKW aKTUBAllMKM HEHPOHOB.
Tononorun HeilpoHHBIX ceTeil. OOyueHue HelWpoHHbIX cereld. IlepcenTpon. JIuHelHo
HEpasJenMbIe 3a1a4i. MHOTOCIIONHBIE IEPCENTPOHBI. ATANITUBHBIN JTUHEWHBIA HEUPOH.
[TpaBuino Yuapoy-Xodaoa.

Jluteparypa k Teme 1: [1, 4, 5]

Tewma 2. KoHTpommpyemoe 1 HEKOHTpOJIUpyeMoe 0OyUeHHeE.

CojsepxaHue TEMbI 2:

Mmuorocnoiinple cetn. Knaccudukamms wmerogoB oOydeHus. ['paaueHTHBIC
MeToibl. MeToa oOpaTHOTro pacnpocTpaHeHus omuoOku. HekonTponupyemoe oOydeHue.
Cetp Xondunna. [IpaBuino Xe66a. Camoopranusyroiiuecs cetn KoxoHeHa.

Jlutepatypa Kk Teme 2: [1, 4]

Tema 3. HelipoHHBIE CETH B CUCTEMaX aBTOMATUYECKOTO PETYIUPOBAHUS.

ConepxaHue TeMbl 3:

Pexyppentnsie cetn. Cetn Onmana u [[xopkaHa. ABTOPETrpECCHOHHBIE CETH.
Heiipoperynstop. Cuctema ymnpaBjieHUsI ¢ MHBEPCHOM MoOJenbl0. MeToasl oOydeHus
CETH Ha MHBEPCHYIO Mojenb. Cucrema ympaBiieHUs C ONOPHOM Mojenbro. Cucrema c
JUHeapu3aluuen 00paTHOM CBA3H.

Jlutepatypa Kk Teme 3: [1]

Tema 4. Cieninann3upoBaHHbIE CTPYKTYPbl HEHPOHHBIX CETEM.

ConepxaHue TeMbl 3:

PannansHo-0a3ucHbie ceti. CeTH BCTPEYHOTO pacnpocTpaHeHus. BeposaTHOCTHBIE
cetu. Cetu ¢ 0000meHHo# perpeccueii. [IpequkTopsi.

Jlureparypa k Teme 3: [1]

Tema 5. OcHOBHBIC NOHATHSA HEUETKOM JIOTUKH.

CojsepxaHue TeMbI 3:

[TonatTne HeweTkoM JIOTMKH. HedeTkme MHOXKECTBA M ONEpald HaJIl HUMH.
Crenenb u QyHKIUS TPUHAISKHOCTH. CTPYKTYpa HEUETKON CUCTEMBI. THIIBI HEUETKUX
cucteM. ®azzudukanus. Unpepenuus. Jedaszzudukanusa. Cucrema CyreHo.

JIureparypa k Teme 3: [2]

Tema 6. [TocTpoeHue cucTeM peryaupoBaHusl HA OCHOBE HEYETKOW JIOTHUKHU.
ConepxaHue TeMbl 3:




[IpumeHneHne HEYETKOW JIOTMKU i uAeHTUGUKaMu cucteM. Heuerkwmii
perynarop. Tabmuna npaBui. CHUMMETPUYHBIM METOJ HACTPOWKH. THIBI HEYETKHX
PETYJISTOPOB U UX CPABHUTEJILHBIN aHAIN3.

Jlutepatypa k Teme 3: [2, 3, 4]

Tema 7. Helipo-He4YETKHE CUCTEMBI.

ColiepxaHue TeMbI 3:

IIpencraBienre HEYETKOM CUCTEMBI B BHUJE MHOTOCIOMHONM HEWPOHHOM CETH.
OyHKIHMH, BBINOIHIEMbIE KaXIbIM cioeM. Meroapl obyuenus. Ilpsmoit u oOpaTHbI
xon.  Knacrepusammss ~ BxoaHbix — mapameTpoB.  [lapamerpuzamms — QyHKuui
NPUHAAIEKHOCTH. OCOOEHHOCTH HEMPO-HEUETKUX CHCTEM.

Jlutepatypa k Teme 3: [2, 4].

3.3 lIpakTnyeckue (ceMUHAPCKHE) 3aHATHUS YUCOHBIM IJIAHOM HE
3aIIaHUPOBAHBI.

3.4 JlaGopaTopHbIe padoThl

BEM
Ne Obmew, Jlurepa
Tema paboTsI yac.
n/m Typa
OYH/3304YH

1 | Kiraccuduxkanws TaHHBIX C IIOMOIIBIO TEPCENITPOHOB 2/1 [1, 6]

5 Annpoxkcumanus HeTMHEHHBIX (YHKIUN C ITOMOIIIBIO 211 [1, 6]
HEUPOHHBIX CETEU ’

3 | AnantuBHas GWIBTpAIUs IITyMOB 2/0 [1, 6]

4 Wnentudukarius MapaMeTpoB JMCKPETHBIX 2/0 [1, 6]

nepeaaToOuYHbIX (QYHKIINI

PerynupoBanue ypoBHS BOJbI B 0aKe ¢ TOMOIIBIO

5 2/2 [2, 6]
HEYETKOTO PEryJsaTopa

5 Crabuan3anus MojI0KEeH!Us MaTeMaTHIECKOTO 210 2, 6]
MasiTHHKA C IMOJABMYKHOM TOYKOMH MoJiBeca ’

7 Crabunu3aiys mojioKeHus 00paTHOTrO MasTHUKA C 210 2, 6]
OMOIIIBI0 crucTeMbl CyreHo ’

8 | Helipo-HeueTKHE CUCTEMBI allIPOKCUMAIIHH 3/0 [2, 6]

Hiror 17/4

3.5 CamocTosiTeqibHast padora cryaenTal 8]

Ne . O0newm, yac.
Bunbr camocTosTensHOM paboThI CTyIEHTa

n/m OYH/3a04YH
1 N3yuenue neknnonHoro matepuana (He menee 50% ot o0bema 20/29
JICKIIU)
9 [ToaroToBka k mabopaTopHbIM padboTtam (He meHee 50% oT 16/20

o0BbeMa ayTUTOPHBIX JIAOOPATOPHBIX 3aHITHIN)

3 BrlimmotHeHNEe MHIMBHUTYAIBHOTO 3a1aHus (He MeHee 9 4acoB) 0/9

Uroro: 36/58




3.6 Kypcogoii npoekT (paéora), HHAUBUAYAIbHOE 3aJaHUE

KypcoBoii nmpoekT (padoTa) 1Mo AUCHUILUIMHE YI€OHBIM TIAHOM HE MPEAYCMOTPEH.

NuauBrayalbHOE 3aJaHUE MPETyCMOTPEHO YYE€OHBIMH IUIaHAMH ISl CTYJEHTOB
3a04HOM (opmbl 0OyueHus. OHO CBSI3aHO C BBHINIOJHEHHEM pacueTHO-TpaduyecKoi
paboThl, KOTOpas HalpaBjJieHa Ha 3aKperUieHWe 3HAHWM, MOJyYeHHBIX BO BpeMs
JICKITMOHHBIX 3aHATHH [7].

O6beM y4eOHOIl Harpy3kd TpU BBINOJIHEHUH HHAWBHUIYaTbHOTO 3agaHus — 9
4acoB.

PexomeHnyeMblii 00beM MOSICHUTENBHON 3aMKUCKH 110 UHJIUBUAYATBHOMY 33JJaHUIO
— He 6onee 10 ctpanun popmara A4 (210x297 mm).

4 ®OHJA OHEHOYHBIX CPEACTB

4.1 Kpurepyu ¥ wmKajJdbl I HHTETPUPOBAHHONW OLICHKH YPOBHA
c(hopMHUPOBAHHOCTH KOMIIETEH LN

Cocmasenaowas komnemeHyuu — NOJIHOMA 3SHAHUU

- HyJIEBOW YPOBEHb: HEBEpPHBIEC, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM IpyObIX
OIIMOOK OTBETHl HAa BONPOCHI / OTBETHI Ha JBa BOIpPOCAa M3 TpPEX IMOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUN HUKE€ MUHUMAJIbHBIX TPEOOBaHUIi;

- MUHUMAJIbHBI YPOBEHB: JAaHBI HE IOJIHBIC, HE TOYHBIE U APTyMEHTHUPOBAHHBIC
OTBETHl Ha BOIPOCHI. YPOBEHb 3HAHUN HIKE MHUHUMAJIbHBIX TpeOoBaHuid. JlomyiieHo
MHOTO IpyOBIX OLINOOK;

-  TIOpPOTOBBIM  ypOBEHB:  JaHbl  HENOCTATOYHO  IIOJHBIC, TOYHBIE W
apryMEHTUPOBAHHBIE OTBETHI HA BOMNPOCHL. I[LIOXO 3HAET TEPMUHBI, ONPENEIECHUS H
MOHATHUS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHWS, NPHUHLIMIBL J(OMyIIeHO MHOro
HEerpyObIX OIIHOOK;

- CpeaHuH ypoBeHb: JlaHbl JOCTATOYHO IIOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIC
OTBETHl HA BONPOCHL. B 11€70M 3HAeT TEPMUHBI, ONPEACIICHUS U IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIECHUS, IPUHLIUIIBL. J{OYIIIEHO HECKOJIBKO HETPYOBbIX OIINOOK;

- IPOJIBUHYTBIN YPOBEHB: JaHbI [TOJIHbIE, TOUHBIE U apPT'YMEHTHPOBAHHBIE OTBETHI HAa
BONIPOCBHL. 3HAaeT TEPMHUHBI, ONPEIECICHHUS W TIIOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, TPUHLIMUIIBL. J[OMyIIeHO HECKOJIBKO HETPYOBbIX OIINOOK;

- BBICOKMH YpOBEHbB: JIaHbl IOJIHBIEC, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA
BOIPOCHI. 3HAa€T TEPMHHBI, ONPEACIICHUS W TNOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHUS], IPUHIUIIBI. J[OMyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasenawowas komnemeHyuu — yMmeHus

- HYJIEBOW YpPOBEHB: IOJIHOE OTCYTCTBHE NOHMMAaHUS CYTH METOAUKUA DPEIICHUS
3aJ1auu, JIOMYIIEHO MHOXECTBO IpyOeHIINX OMMOOK / 3a]JaHUs HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIM ypOBEHb: c1aboe MOHUMAaHHE CYTH METOJMKU pElICHUs 3aJayH,
nomyieHsl rpyOble ommOku. Pemenus He o6ocHoBaHbl. He ymeer wucmonb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JUTEpAaTypy. He opueHTupyercs B CIEHHAIBHOM HAy4YHOMU
JUTEpaType, HOPMATUBHO-IIPABOBBIX AKTAX;



- IIOPOTOBBIA YPOBEHB: TOCTATOYHOE NTOHMMAHHUE CYTH METOJIMKH PELICHUS 3aJa4H,
JONyIIEeHb! OIMOKY. Pelenns He Bceraa 000CHOBaHbI. Y MEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO JuTepaTypy. Cinabo OpUEHTHPYETCsl B CHELMAIbHOW HAydHOW JIMTeparype,
HOPMaTHBHO-IIPAaBOBBIX aKTaX;

- CpeIHUH YPOBEHb: B ILEJIOM IIOHMMAcT CyTh METOAUKM pEIICHWs 337a4H,
JONyIIEeHbl OIMOKY. Pelenns He Bceraa 000OCHOBaHbI. Y MEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMNTEPATYPy, HOPMATUBHO-IIPABOBBIEC AKTHI;

- IPOJBUHYTBHIM YPOBEHb: B LIEJIOM IIOHMMAET CYTh METOAUKU PELICHUS 3a1a4H,
JOMyIleHbl HeTouHocTH. (CrnocobeH OO0OCHOBATh peIIeHHs. YMEET HCIO0Jb30BaTh
HOPMATHUBHO-TEXHUYECKYIO U CIIEHHAIBHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIE
aKThI,

- BBICOKUH YypoBeHb: [loHumaer cyTh Mertoauku pemieHus 3agaud. CrocoOeH
00OCHOBaTh pEIICHUs. YMEET MCIOJb30BaTh HOPMATUBHO-TEXHUUYECKYIO M CIIEHUAIBHYIO
HAY4HYIO JIUTEPATypy, NEPEA0BON 3apyOeKHBIH OIbIT, HOPMATUBHO-IIPABOBHIE AKTHI.

Cocmasnsaiowas KomnemeHyuy — 61adeHue Ha8bIKaMu

- HYJEBOM YpOBEHb: HE MPOJEMOHCTPUPOBAI  HABBIKM  BBIIOJIHEHUS
podheCCHOHANIBHBIX 3aJ1ad. VCMBITHIBAECT CYIECTBEHHBIC TPYIHOCTH IIPH BBITTOJHECHUU
OTACIBHBIX 3a/IaHUH;

- MHUHUMAQJIbHBIA yPOBEHb: HE MPOJECMOHCTPUPOBAI HABBIKM BBIIIOJIHCHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBAET CYIECTBEHHBIE TPYIHOCTU MPHU BBINOJTHEHUU
OTJICIbHBIX 3aJaHU;

- TIOPOTOBBIA YPOBEHb: BIIAJIEET OIBITOM TOTOBHOCTH K MPOdheCCHOHAIBHOM
NEATEeIbHOCTU U TPO(PECCHOHATEHOMY CaAMOCOBEPIIICHCTBOBAHUIO HA MIOPOTOBOM YPOBHE.
TpynoBbie AeHCTBUS BBITIOIHSAET MEIJICHHO U HEKAYECTBEHHO;

- CPEIHUH YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHATBHOM
NEATEIIBHOCTH U TPO(eCCHOHAIBHOMY CaMOCOBEPIISHCTBOBAHUIO. TpPyAOBBIC NEHCTBUS
BBITIOJTHSCT HAa CPEJTHEM YPOBHE 10 OBICTPOTE U KA4EeCTBY;

- MPOJABUHYTHI YypOBEHb: BJIAJEET OINBITOM W JOCTAaTOYHO BBIPAKCHHOMU
JUYHOCTHON TOTOBHOCTH K TPO(PECCHOHATBLHON JIEITSIHPHOCTH U MPO(ECCHOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO. BHICTPO M KAUECTBEHHO BBITIOJIHAET TPYAOBbIC JCUCTBHUS;

- BBICOKMH YpPOBEHB: BJIQJICET ONBITOM M BBIPAKEHHOCTHIO JIMYHOCTHOM
TOTOBHOCTH K  NpOGECCHOHANBHOW  JCATENBHOCTH U MPodeCcCHOHATBHOMY
CaMOCOBEPIIEHCTBOBAHHUIO. BBICTPO U KaUECTBEHHO BBITMOJHSAET TPYAOBBIC ICHUCTBUS.

0Ob606wenHas oyeHKa chopmuposanHocmu KoMnemeHyutl

- HyJIEBOW YPOBEHb: KOMIIETCHIIMU HE C(HOPMUPOBAHBI;

-  MHMHUMAJbHBIA ypOBEHb: 3HAYUTEIHLHOE KOJUYECTBO KOMIETEHIIUH HE
c(hopMHUPOBAHO;

- MOPOTOBBIA YPOBEHBb: BCE KOMIETEHIIUU C(HOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CPETHHI YPOBEHB: BCE KOMITETCHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOJBHHYTHIN YpPOBEHB: BCE KOMIETEHIMU CHOPMHUPOBAHBI HA CPEIHEM HWIIU
BBICOKOM YPOBHE;

- BBICOKH YPOBEHb: BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.



4.2 Bonpocsl K 3K3aMeHY U PUMep IK3aMEeHAIlHOHHOI0 Ouiiera.
VY4eOHBIM MJIaHOM HK3aMEH HE 3aIllJIaHUpPOBaH.

4.3 Kpurepum onieHUBAHUS

OHCHI/IBaHHe YPOBHA OCBOCHHA CTYACHTOM yqe6H0ro MaTcpuajlia AUCHUILINHBI
((HGﬁpO-(bEBSH YIIPaBJICHUC JJICKTPOMCXAHUYCCKUMH CUCTCMAaMM)) IIPOU3BOAUTCA B XOIC

TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTallK (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJIb 3HaHUI CTYAEHTa OYHOM (POPMBI OOYUEHUS OCYILIECTBIIACTCS
o pe3yjbTaTaM JIa0OpaTOpPHBIX PabdOT, CTyAeHTa 3a09HON (OpPMBI OOYYEHHS — II0
pe3ynbTaTaM BBIMOJIHEHHSI KOHTPOJIBbHOM paboThl. Brimonnenue nabopaTopHbIX paboT ¢
3alUTON OTY€Ta, BBHINIOJHEHHE HWHIWBUIYaTbHOTO 3aqaHusl (KOHTPOJBHON pPadoThI),
MPEAYCMOTPEHHBIX paldodeil MporpaMMoil JMCIUIUIMHBI,

YCIIOBUEM JOITYCKa CTYJACHTA K DK3aMCHY.

Pacnpez[eneHHe 0aIoB TCKYIICI'O KOHTPOJIA pa6OTI>I CTYACHTA Ha IIPOTAKCHHUH

ceMecTpa MpuBeAeHO B Tabuiie 1.

Ta6muna 1 — Pacnipenenenne 6aiaoB TEKyIEro KOHTPOJIS

dopma KOHTPOJIS Bo3MoO)HOE KOJIMYECTBO [Ipumeuanue
O0aJlIIoB
Jlns ctyienToB 04HOM (DOpMBI 00YUEHUS
OTtuér no 12 3aaHue BBINOJIHEHO MPABUIBHO, IPUBEICH
1abopaTOPHBIM aHaJIM3 MOJYYEHHOTO pe3yIbTara
pabotam Nel-7 8 3aaHue BBIMIOJIHEHO B IIETIOM MIPABUIIBHO,
BO3HHUKIIA TPYIHOCTH B OOBSICHCHUN
MOJTyYEHHBIX PE3yIbTaTOB
Otuet no 16 3aaHue BBINMOIHEHO MPABWIBHO, IPUBEICHO
nabopatopHoit pabore noJipoOHOE 000CHOBAHME METOIUKH PEIICHUS
Neg Y TIOJTyYEHHBIX PE3yJIHbTaTOB
8 3aanue BBIMOIHEHO B IIEJIOM MTPABUIIBHO,
BO3HUKIIU TPYIHOCTU B 00BSICHEHUHU
TOJTYYEHHBIX PE3YJIHbTATOB
Hroro no 100 U3 pacuéra 8 naboparopHbix paboT.
JIa0OPaTOPHBIM OneHuBaeTcs Kaxaas jabopaTopHas padora.
padoram
(MakcMMAaJIbHO
BO3MO’KHOE)
UTOI'o 100 MakcumanbHO BO3MOXKHOE
Jlns ctynenToB 3a0uHOM (hopMbl 00yUeHUs
Breimonnenue 100 [Ipu BBITIOIHEHUH 3aJaHUS IPUHSTHI
KOHTPOJIBHOH pabOTHI MIPaBWIbHBIE PEIICHHUSI, N3JI0KCHUE
(MHIMBUyaTbHOTO MaTepuaina apryMeHTUPOBaHHOE,
3aJjaHus) roclezioBaTeabHoe, pabora opopmieHa 6e3
3aMEYaHHui
70 3amanne BBIMOJIHEHO B IIEJIOM TIPaBUIBLHO, HO
MOJIy4EeHHBIE PE3YNIbTAThI HE BCETIa
000CHOBaHBI, IMEIOTCS 3aMEYaHUS TI0
0 OpMIICHHIO.
UTOIrO 100 MakcuMaibHO BO3MOXKHOE

ABJIACTCA H606XOI[I/IMBIM




IIpomeskyTouHasi aTTECTAUSA 110 PE3YyJIbTaTaM OCBOEHUS IUCIUIUIMHBI B CEMECTPE
npoBoguTcss B (opme cemMecTpoBOoro 3auera. s ompeneraeHuss YpOBHS 3HAHHIMA
CTYJIGHTOB  TperoJilaBaTtelib  PYKOBOJICTBYETCS ~ KPUTEPUSIMU  OIICHKA  3HAHW,
SBJISIFOITUMUCS COCTABJISIIOLIEH Y4eOHO-METOUYECKOTO KOMIUIEKCA JUCITUTUIHHABI.

HroroBasi oueHka omnpejaensercs NyTeM CyMMHUPOBAHHUS KOJWYECTBa OajjioB IO
pe3ynbTaTaM TeKylIero KOHTposs. MakcuMaabHO BO3MOKHOE KOJHNYECTBO 0AJJIOB —
100.

[Tomyyennass omenka 1o 100-OamapHOM IKane oOmpenaessieT OICHKY II0
rocyaapcTBeHHoM mkasne u mkaine ECTS:

Cymma 0OasioB Ouenka Ouenka
o 100-6anpHOI 1mIKaie no mkaie ECTS 110 TOCYJIJAPCTBEHHOM IIKAJIE
90-100 A
80-89 B
75-79 C 3auTeHo
70-74 D
60-69 E
3559 F = He 3aureno
0-34 F

* — ¢ 00s3aTEIbHBIM IMOBTOPHBIM U3YUCHUCM AW CHUIIJINHBI.

4.4 TlpumMep TeKylIero onpoca Ha J1abopaTopHbIX padoTax

Ha npumepe temsl «IIpeobpa3oBanue KoopauHAT B pOOOTAX-MAHUITYJIATOPAX):

1. B uem 3akmrouaercs npsimas 3aa4a KHHEMATUKH ?

2. YUto Ha3bIBaE€TCSI OJHOPOAHBIM MTPEOOpPa30BaHUEM KOOPAUHAT?

3. UTo Ha3bIBAIOT INI00ATIBLHOM CUCTEMON KOOPAUHAT MaHUMIYJIATOpa?

4. YTo Ha3bIBAIOT JIOKAJILHOM CUCTEMOM KOOpAUHAT?

5. B xakoii cucteme koopauHaT hopmupyeTcst Tpaektopus aemwkenusa? [louemy?

6. B dyem mnpuHIMIHMAIbHOE pa3au4Me MEXIy peXuMamu padoThl Ojoka Joint
Actuator?

7. Kak nmoiny4uth MaTpHily OJJHOPOJHOTO peoOpa3oBaHUsl KOOPAUHAT?

8. IloueMy wMmaTpullbl OJHOPOJHOTO MPEOOpPa3OBaHUS IEPEMHONKAIOTCA MPH
BBIYMCIIEHUH KOOPAUHAT CXBaTa?

OTBeTbl Ha BOIPOCH BXOJHOIO KOHTPOJIS YYWTBHIBAIOTCS IPENOAABATEIEM B
pe3ynbTaTax TeKyUIEro KOHTPOJsl paboThl CTyACHTA.

4.5 KypcoBoe npoekTUpOBaHMe YICOHBIM TUIAHOM HE 3aIlJIAHUPOBAHO.

5S PEKOMEHAYEMAS JINTEPATYPA

I OcHoBHast tuTEpaTypa
L [vumkun I'.I'. HanosnekTpoHuka. Dj1eMeHThI, MPUOOPHI, yCTPOUCTBA
[DnexTpoHHBIN pecypc] : yueOHoe mocodue aiis By3oB / I.I'. [llumkun, 1.M. Arees. - 11
MG. - Mocksa : BUHOM. Jlaboparopust 3Hanui, 2012. - 1 daitn. - Cuctem. TpeboBaHus:



Acrobat Reader.

http://ed.donntu.org/books/17/cd6727.pdf

2. [Topune C.B. MATLAB 7 [3aeKkTpoHHBIN pecypc] : OCHOBBI pabOThI U
IpOrpaMMHPOBaHUS : y4eOHOE MOCOOHe IS CTYJICHTOB BYy30B, 00yJaroNIuXcs 1Mo
Hanpasienuto 654600 "Undopmartuka u Beruuciurensias texuuka" / C.B. Ilopmises. -
10 M6. - Mocksa : BUHOM, 2011. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/17/cd6921.pdf

3. PID and predictive control of electrical drives and power converters using
MATLAB/SIMULINK [Electronic resource] / L. Wang, S. Chai, D. Yoo et al. - 14 M6. -
Singapore : John Wiley & Sons, 2015. - 1 daii. - System requirements: Acrobat Reader.
http://ed.donntu.org/books/17/cd6806.pdf

II TonosiHUTEIbHAS JIMTEpaTypa

4, Adaptive control for robotic manipulators [Electronic resources] / edit. Z. Dan, W.
Bin. - 10 M6. - London : CRC Press, 2017. - 1 ¢aiin. - System requirements: Acrobat
Reader.

http://ed.donntu.org/books/21/cd10245.pdf

S. 3nenko M.A. AIIUTUBHBIE TEXHOJIOTUH B MAIIMHOCTPOCHUU [ DIEKTPOHHBIN
pecypc] : yaebHoe mocodue st By3oB / ML.A. 3nenko, A.A. ITonoBuu, U.H. MyTbutnHa ;
C.-IletepOypr. roc. noauTexH. yH-T. - 9 M6. - CII0. : U3a-Bo nmonutexH. yH-Tta, 2013. - 1
¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader.

http://ed.donntu.org/books/cd2341.pdf

6 YYHEBHO-METO/INYECKOE OBECIIEYEHUE JUCHUITJIMHBI
Y4eOHO-MeTOAMYECKHE U31aHusA, pa3padoTannbie B JlIonHTY:

6. Metoaudeckue peKOMEH UK 110 BBITOJIHEHUIO JTaOOPaTOPHBIX PaboT 10
muciutuinae "Hetipo-da33u yrpaBieHue 3J1eKTpoOMeXaHUYeCKUMU cucTeMaMu”
[DnekTpoHHBIHM pecypc] : AJig 00y4aromuxcs o HanpasiieHuto nmoArotosku 13.04.02
"DIeKTpOIHEPTreTHKA U dJIEKTpoTexXHUKA" : (hopma oOydeHust ouHas / 3a04Hast /
I'OVYBIIO "HOHHTVY", Kad. snexkrponpuBojia U aBTOMAaTU3alMK MPOM. YCTAHOBOK ;
[cocT. I.B. baxxytus]. - 615 K6. - Honenxk : TOYBIIO "JJOHHTY", 2020. - 1 daiin. -
Cucrtem. TpeboBanusi: Acrobat Reader.

http://ed.donntu.org/books/21/m6030.pdf

7. Metoauyeckue peKOMEHIalUK 10 BBIMOJHEHUIO WHIUBUIYAIBHOTO 3aJJaHuUsI 110
muciutuinae "Hetipo-da3zsu yrpaBieHue 2JIeKTpOMEeXaHUIeCKUMU CHUCTeMaMu'"
[DnmekTpoHHBIHM pecypc] : Asig 00yJaronuxcs Mo HarpasieHuto moarotosku 13.04.02
"DIeKTpOoIHEPTreTHKA U dJIEKTpoTexHUKA" : (hopma oOydeHust ouHas / 3a04Hast /
I'OYBIIO "HOHHTY", Kad. anekTponpuBoaa U aBTOMaTHU3AIMHI TPOM. YCTAaHOBOK ;
[cocT. [I.B. Baxxytun]. - 555 K6. - Jonenk : TOYBIIO "IOHHTY", 2020. - 1 ¢aiin. -


http://ed.donntu.org/books/17/cd6727.pdf
http://ed.donntu.org/books/17/cd6921.pdf
http://ed.donntu.org/books/17/cd6806.pdf
http://ed.donntu.org/books/21/cd10245.pdf
http://ed.donntu.org/books/cd2341.pdf
http://ed.donntu.org/books/21/m6030.pdf

Cucrem. TpeboBanusi: Acrobat Reader.
http://ed.donntu.org/books/21/m6031.pdf

8. Metoauyeckue peKOMEH Al K CAMOCTOSITENIbHOM paboTe MO TUCIUIUIMHE
"Helipo-da3z3u yrpaBieHUE 3JIEKTPOMEXaHUUYECKUMU cUcTeMaMu'" [ DIeKTPOHHBIN
pecypc] : s 00yJaronmxcs Mo HanmpaBieHuio moaroToBku 13.04.02
"DJIeKTPOIHEPTEeTUKA U AJIEKTPOTEXHUKA" : (popMa 0OyueHus ouHas / 3a0uHas /
I'OYBIIO "HOHHTY", Kad. anektponpuBoaa U aBTOMAaTU3aI[UU POM. YCTAHOBOK ;
[cocT.: B.®. bopucenko, JI.B. baxytus]. - 248 K6. - Honenk : TOYBIIO "JOHHTY",
2020. - 1 ¢aiin. - Cucrem. TpedoBanus: Acrobat Reader.
http://ed.donntu.org/books/21/m6029.pdf

DJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChl
OBC JouHTY - http://donntu.org/library

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

7.1 JIeKIMOHHLIE 3aHATHSA:

VYyeOnass aynuropust Ne8.303 yueOHbIA Kopmyc & Il NPOBEACHUS 3aHATUN
JEKIMOHHOTO THWIA, TPYNNOBBIX W HMHIWBHUAYaTbHBIX KOHCYJIbTAllMH, TEKYIIETO
KOHTpOJiA (MynpTUMenuiiHoe obOopynoBanue: kommbtoTep Intel Celeron E1200,
oneparmonHas cucreMa Windows XP Professional x86/64 (akagemuueckasi moj-mucka
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecratnas Bepcus),
MYJIbTUMEINHHBIN MPOEKTOP, dKpaH; CHEIHATU3UPOBaHHAS MeOENb: JOCKa ayAUuTOpHas,
CTOJIbI ayTUTOPHBIC, CTYIbSl YICHHYECKHE; IEMOHCTPAIIMOHHBIC CTEH/IBI U TJIAKATHI).

7.2 JlabopaTopHbIe padOThI:

Hucnneitasiii kiace Ne8.205 y4ueOHbIN KopItyc 8 1151 IpOBEIEHUS JTa00PATOPHBIX
3aHATHHM, TPYNIOBBIX H WHIAUBUAYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJIS
(mynpTUMeUiHOE 000pya0oBaHue: koMibioTepsl Intel Pentium 4 3Ghz//2Gb/160Gb (OC
- Windows XP Professional x86 u Windows 7 (akagemudeckas MOJ-TTMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (OecninaTHasi Bepcusi), CielMain3upoBaHHAas
MeOenb: JocKa MepeIBIKHAS, CTOIBl KOMIIBIOTEPHBIE, CTYIIbS YICHUYECKHUE).

7.3 CamocrosiTejibHasi paboTa:

[TomemieHust s caMOCTOSATEIBHONW paOOThI C BO3MOYKHOCTBIO TMOAKIIIOUEHUS K
cetu "HHrepHer" UM oOecneyeHHMEM JIOCTyNa B DJIEKTPOHHYIO HMH(POPMAILIMOHHO-
o0pa3oBaTeNbHyI0 Cpely OpraHu3alliu: YWTaldbHbIE 3albl, ydeOHble Kopmyca 2,3
(koMIbIOTEpHAsi TEXHUKAa C BO3MOXKHOCTBIO MOAKIIOUEHUss K cetu «MHTepHeT» u
o0ecrieueHreM JOCTyNa B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO CpEIy
(BUOC NOHHTY) u snekrponHo-6mbmuoreunyto cuctemy (3BC IPRbooks), a taxxke
BO3MO’KHOCTBIO MHJIMBUIYaJIbHOIO HEOTPAaHUYEHHOro aoctyna oOydarommxcs B ObC u
OUOC mocpencrBom Wi-Fi ¢ mepcoHanbHbIX MOOWIBHBIX ycTporicTB. OC- Microsoft


http://ed.donntu.org/books/21/m6031.pdf
http://ed.donntu.org/books/21/m6029.pdf
http://donntu.org/library

Windows 7, OpenOffice 2.0.3 - odmectBennas nmuuen3uss MPL 2.0/ Grub loader for ALT
Linux - mumensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuuensus GNU GPL.
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