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PABOYAS ITPOI'PAMMA JUCIHUIIJIUHBI
B1.B.03 MukpoImpoueccopHble CHCTEMBI VIIPABJIEHUS BO30OHOBISIEMBIMU
WCTOYHUKAMHU DYHEPTUU

(K01 ¥ HaMMEHOBaHUE JUCIUIIMHBI COTNACHO YUYeOHOMY IUIaHy)

Hamnpagienne noarotoBku 13.04.02 DnexkTpodHEpreTHKa U ANEKTPOTEXHUKA
( CIIEeIIUATILHO CTB) . (KO M HANMEHOBAHUE HATIPABIICHHS IO OTOBKH / CIICLHATBHOCTH)

HampasnenHocts (mpoduib): MuKponpoIeccopHble CUCTEMBI YIIPaBICHUS
BO300HOBJIIEMbIMU UCTOUHUKAMU YHEPTUU

(HauMeHOBaHKe IPOQUIIS / MATUCTEPCKOiT IPOrpaMMBbl /CITeHHaTH3aLHH )

[Iporpamma: MarucTparypa

(OakanmaBpuat, MarucTpaTypa, CrieLiuaanuTer)

dopma oOydeHHs: OYHasl, 3a09Has

(o4Has1, 3a04Has1, OYHO-3a04YHAS)

dopma 00ydeHuUs Ounas 3aouHas
Cemectp 3 4
O6mmas Tpy10€MKOCTh B 3.€./9acax 5/180 5/180
Konrakthas pabota (4ac.), B TOM 4nCIie 75 25
JIEKIMH (4ac.) 34 8
nabopaTopHbIe paboOTHI (4ac.) 34 8
MpaKkTHYeCKUe (CEMHUHAPCKUE) 3aHsATH (4ac.)
CamocrosiTenbHast paboTa (9ac.), B TOM YHCIIe 42 119
KypCOBOIi TPoeKT/paboTa (cemecTp) 36 36
KonTtpons (3x3aMeH, yac./3a4€T) 9K3., 63 9K3., 36

Jlonenxk, 2023 r.




Pabouasi nmporpamma JuciUIudHbl «MHKpPOITPOLIECCOPHBIE CUCTEMBI YIIPaBIICHHUS
BO300OHOBIISIEMBIMU MCTOYHMKAMU SHEPIHM» COCTaBJIEHA B COOTBETCTBMM C y4cOHBIM
[1JJAaHOM I10 HallpaBJIEHHUIO MOJAroTOBKHY (crnenuanbHocTh) 13.04.02 «Duexrposnepreruka
u anekrporexuukay (Hampapiennocts (mpopuin)— «MHUKPOIIPOLECCOPHBIC CUCTCMBI
yIpaBJIieHUsl BO3OOHOBIISIEMBIMU UCTOMHUKAMU dHeprum») uist 2023 roja rnpuéma Beex
bopm 0OyyeHwusl.

CocraBurein:

Jlonent xadenpnl

«DIJIEKTPUYECKHE CTAHIUU», K.T.H. -~ Munryc AH.

Cr. npenosaBatesib Kadeapol

«DIIEKTPUIECKUAE CTAHIIMM Yepuukon B.1".

mum‘lcl.)

PabGouas nporpamMMa paccMoTpeHa M IPHHATA Ha 3ace)laHuy Kadephl
«DIIEKTPUYECKUE CTaAHIITUMY.
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(noanuce)

Tkauenxo C.H.
(D.1.0.)

3aBeayrolui kadeapoi

PabGouas nporpamma opodpena yuyebGHo-meroanteckoi komuccuein 'OYBIIO
«IOHHTY» no nanpasnenuto noarotoBku 13.04.02 — «DjekTposnHepreTuka U dJjcK-
TPOTEXHUKA.

[TpoTOKOJI OT « A%y 03 2023 rona Ne 3

[pecenareinb #’ Txauenko C.H.
(n()hnHCL) (b.H.0.)
Pabouas nporpamma npoasena s 20 roja npuéma Ha 3aceianuy Kadephl
«DNEKTpUYECKUE CTAHITI.
IIpoTokos oT « » 20 roga Ne

3aBetyronini kadeapoi

(NOANUCH) (Ph.H.0.)
Pabouas nporpamma npoasiena juist 20 rojia npuémMa Ha 3aceianuyu Kadephl
«DJIeKTpUYECKUE CTAHLIUUY.

[Tporokoi oT « » 200 ropaNe -

3aBejtyroniuit kadeapoi

(noarnucn) (D.H.0.)

Pabouas nmporpamma npoasiena juist 20 rojia npuéma Ha 3ace/lauun Kadepol
«DIJIeKTpUYECKUE CTAaHIIUUY.

[Iporokoun ot « »

20 roja Noe

3aBenyrolui kadeapoit

(noarnuce)

(P.H1.0.)



1. OBBEKT, HEJIb U 3AJTIAYH OCBOEHUA AUCHUIIJINHBI

JlucuuniyHa paccMaTpyUBaeT peIn3aluio ONTUMAIIBHBIX AJITOPUTMOB yIIpaBJle-
HUS1 SHEPrOyCTAaHOBKaMU Ha 0a3e BO30OHOBIISIEMBIX UCTOUHUKOB SHEPTUH CPEICTBAMHU
MUKPOIIPOLIECCOPHOU TEXHUKHU.

Ieapro JTMCUMIIMHBI ABJIAETCH !

o0OecrieyeHue ONTUMAJIBHBIX PEKUMOB pabOThl BO30OHOBISAEMBIX HCTOYHUKOB
SHEPIUHU MOCPEACTBOM UCIIOIIB30BAHNUS MUKPOIIPOLECCOPHBIX CUCTEM YIIPABJICHUS.

B pesynprate 0CBOCHMS QUCLMIUIMHEI CTYAEHT JTOJDKEH

3HATD:

XapaKTep MOBEJEHUS MOITHOCTHBIX XapaKTEPUCTUK BO30OHOBIISIEMBIX MCTOYHH-
KOB DHEPruu; CocoObI TiepeMelieHusi pabouell TOYKU MO KPUBOW MOIITHOCTHU JUISl pas-
JUYHBIX UCTOUYHUKOB DHEPTUU 3a CUET MPUMEHEHHS MOJYNPOBOJIHUKOBBIX Mpeodpaso-
BaTesei; METO/Ibl ONTUMAIBHOTO yIpPaBICHUS (POTOANEKTPUUSCKUMU MOAYJISMHU U BET-
POTEHEPATOPHBIMU YCTAHOBKAMHU; aIMapaTHYI 4acTh U CIOCOOBI MPOrPaMMHUPOBAHUS
MUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB ISl peaiu3alldd ONTUMAJIBbHBIX aJITOPUTMOB
yIpaBJICHUS;, TCHACHIIMNA Pa3BUTUS MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABICHUS BO300-
HOBJISIEMBIMUA MCTOYHUKAMU SHEPTUHU; MPUEMbI 0000IIEHUS U KPUTHUECKOM OIIEHKH pe-
3yJbTaTOB HAyUYHBIX WCCIEJOBAHUNA OTEUECTBEHHBIX M 3apYyOCKHBIX YUYEHBIX IO MPO-
OsiemMaM BO300HOBIISIEMBIX MCTOYHUKOB DHEPIHUHU; OCHOBHBIE METOJbI TTOCTAHOBKHU TEX-
HUYECKHUX 3aJlaHuM, pa3pab0TKU U UCTIOJIb30BaHUS CPEJICTBA aBTOMATHU3allUU MPU TP O-
EKTUPOBAHUM CHUCTEM YIIpaBJIEHUS SHEProycTaHOBKaMu Ha ocHoBe BUD; npaBuia u 3a-
KOHOMEPHOCTH JIMYHON U JIEIOBOM YCTHON M MUCHBMEHHOW KOMMYHHMKAIIUH;, COBPEMEH-
HbI€ KOMMYHHUKATUBHBIE TEXHOJIOTMU HA PYCCKOM U MHOCTPAHHOM SI3bIKaX.
yMeThb!

CTPOWTH MOIIHOCTHBIE XapaKTEPUCTHKH (HOTOITEKTPUICCKUX MOIYJICH M BETPO-
KOJIEC; BHIOMpPATh HEOOXOIUMBIE CXEMBI CHIIOBBIX IOJYIPOBOIHHKOBBIX MpeoOpa3oBa-
TeJIeH IS pean3aliy 3a/1a4 yIPaBICHUS, BEIOUPATh alapaTHyIo 4acTh, ¥ COCTABIATh
pOTpaMMBbI YIIPABICHUS MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB JUIsl ONTUMU3AIUN pe-
KUMOB PabOThl BO30OHOBISIEMBIX UCTOYHHUKOB dHEPryUH; 0000I1aTh, aHATU3UPOBATH U
KPUTHUYECKU OICHUBATh PE3yJbTaThl HAYYHBIX WCCIICIOBAHHI OTEYCCTBCHHBIX M 3apy-
OCKHBIX YYECHBIX IO TpobIeMaM BO30OHOBIISIEMOI YHEPTETUKH; MOA0HUPATh HEOOXO M-
MbI€ METOJIbI MIOCTAHOBKHM TEXHUYECKUX 3aJIaHWii, pa3pabOTKH U MCIIOIB30BAHUS CpPE/I-
CTBa aBTOMATHU3AlMM TPU MPOCKTUPOBAHUHU CHUCTEM YIPABICHUS SHEPrOYCTAHOBKAMU
Ha ocHOoBe BUD; nmpuMeHeHATh Ha MPaKTUKE KOMMYHUKATUBHBIC TEXHOJOTUH, METOIbI
U CIOCOOBI JIETOBOTO OOIICHMS JUIsl aKaJIeMHYEeCKOro W MpodheCCHOHATBHOTO B3aUMO-
JICHUCTBUS HA MHOCTPAHHOM SI3BIKE.

BJIA/I€Th!

croco0aMu TIPEICTaBICHUS PE3yIbTaTOB O0OOIIEHUS W KPUTUYECKOTO aHaIu3a
PE3YNIBTATOB HAYYHBIX MCCIIEOBAHUN OTEUECTBEHHBIX U 3apyOEKHBIX YYCHBIX IO TPO-
OsieMaM BO300OHOBIISIEMBIX ICTOYHUKOB SHEPTUH; HABBIKAMH MPAKTHYECKON TTOCTAHOBKHU
TEXHUYECKUX 3aJaHuM, pa3pabOTKU W HMCIOJIb30BAaHUS CPEACTBA aBTOMATH3AIMH TIPH
MIPOCKTHPOBAHUH CHCTEM YMPABICHUS YHEProyCcTaHOBKaMHu Ha ocHOoBe BUD; ncmonb3o-
BaHUEM METOJUKH MEXIMYHOCTHOTO JIETIOBOTO OOIIEHUS HAa PYCCKOM W MHOCTPAHHOM
S3BIKAX, C TPUMEHEHHUEM MPOQPECCUOHAIBHBIX S3BIKOBBIX (DOPM, CPEIICTB U COBPEMEH-
HBIX KOMMYHUKATHBHBIX TEXHOJIOTUH HA MHOCTPAHHOM SI3BIKE.



[lepeuncnennbie pe3yabTaThl 00yUEHHUS SBISIIOTCS OCHOBOW st (hOPMUPOBAHUS
CIEIYIOIMX KOMIIETCHIIAM:

CIOCOOHOCTh IUIAHUPOBATH M CTABUTH 3aJa4M MCCIIEIOBAHUS, BEIOUPATh METOIbI
AKCIEPUMEHTATBLHON Pa0OThl, UHTEPHPETUPOBATh U MPEACTABIATH PE3yJbTaThl HaY-
HbIX uccneaoBanuii (ITK-1);

CrOCOOHOCTh (POPMYSMPOBATh TEXHUUECKUE 3aJaHusl, pa3padaTbiBaTh U UCIOJb-
30BaTh CPEJICTBA aBTOMATHU3AIMU MPU MTPOCKTUPOBAHUH U TEXHOJIOTUYECKOU TTOATOTO B-
ke mpousBojcTra (I1K-2);

CIOCOOHOCTh MPUMEHSITh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTHU, B TOM
Yyucjie Ha MHOCTpaHHOM(BIX) sA3bIKe(ax), Ui aKaJeMHUYECKOro M MPOoQecCHOHATHLHOTO
B3aumozeiictBus (YK-4).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMME

JIMCIMITIIMHA OTHOCHTCA K MpOo(ecCHOHANIbHOMY IHKIY BapHaTHUBHOW dYacTu
y4eOHOro TUIaHa.

basupyercs Ha 3HAHUSIX U YMEHHUSAX, KOTOPBIE CTYJICHT MPUOOpEN MPH OCBOCHHUU
NPEIIICCTBYIONINX  JUCHUIUIAH: «DOTOANEKTPUYECKUE aBTOHOMHBIE CHCTEMBI»,
«YnpaBieHHe BETPOBBIMU IJIEKTPOYCTAHOBKAMM»; «CXEMOTEXHUKA CHIIOBOW 3JIEKTPO-
HUKI.

3HaHUs ¥ yMEHUS, TPUOOPETCHHBIE MTPU OCBOCHUH JTAHHOW JAWCIMILINHBI, peau-
3yIOTCS CTYASHTOM NpU U3yYeHHUH nocieayrommx auciummiui: «udposoe perymupo-
BaHME B DJIEKTPOIHEPTETHKE» U BBIITOTHEHUH HAYYHO-HCCIIEI0BATEIBCKON paOOTHI.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI

3.1. Pacnipesesienre y4eOHbIX YaCOB M0 TeMaM JUCHMILUIMHBI U BUAAM 3aHSATHI

HaumenoBanuerem KonnuecTBo yacos
(coneprkaTenbHBIX MOYIIEH) Beero B tom uncie
Jlexumm | JlabGop. | Ilpakr. CPC
Tema 1 OcoOGEHHOCTH MOITHOCTHBIX XapaKTe-
PHCTHK BO30OHOBISICMBIX HCTOYHHUKOB 3HEP- 12/12 4/0 8/2 0/0 0/10
TUH.
Tema 2. [IpuMeHeHre UMITYIBCHBIX Mpeobpa-
30Baresiel MOCTOSHHOTO TOKa ISl PEIICHHUs 3a- 13/15 412 8/2 0/0 111
Ja4 yrpasieHHs! POTOITEKTPUISCKUMH MOIY-
JISIMU.
Tema 3. AropuTmbl NOUCKAa TOYKH MaKCH-
MaJIbHOH MOIITHOCTH (POTOIEKTPUIECKHX MO- 5/14 4/2 0/2 0/0 1/10
JyJIEH.
Tema 4. AnnapatHas 4yacTh U MIPUHIIUIIBI TIPO-
IPaMMHPOBAHMSI MUKPOTIPOIIECCOPHBIX KOH- 13/15 412 8/2 0/0 111
TPOJUIEPOB ISl CHCTEM YIIPaBIIEHUsI BOZOOHOB-
JISIEMBIMH UCTOUYHUKAMH YHEPTUH.
Tema 5. BeiOop AaTYMKOB AJIE MUKPOTIPOIIEC-
COPHBIX CUCTEM YyIpaBJieHHs POTOIIEKTPUYIE- 5/10 4/0 0/0 0/0 1/10
CKUMU U BETPOTEHEPATOPHBIMU YCTAHOBKAMHU.




Tema 6. MukponporieccopHasi cucreMa yrpas-

JICHUS OpUEHTAIMEH POTOIICKTPHYECKOTO MO- 15/11 4/0 10/0 0/0 1/11
INAIE S
Tema 7. [IpuHIUIIBI IOCTPOECHUS MUKPOIIPO-
IIECCOPHBIX CHCTEM ONTHMAIBHOTO YIIPABJICHUS 7112 6/2 0/0 0/0 1/10
BETPOreHEPATOPHBIMU YCTAaHOBKAMHU.
Tema 8. TenneHIMU pa3BUTHS MUKPOIIPOIIEC-
COPHBIX CUCTEM YIIPABJICHHUSI BO30OHOBIISICMBbI- 4/10 4/0 0/0 0/0 0/10
MU HCTOYHUKAMH YHEPTHH.
KonTaktHas padoTta (10n0JHUTENIbHAS) 719
NunuBuayaibHOE 3a0aHKe 0 0
KypcoBoii mpoekt 36/36 36/36
HWToro mo Buaam 3aHSATHIA 117/144 | 34/8 34/8 0 42/119
Konrposnb 63/36

HUTOI'O: 180/180

(I)OpMI/IPOBaHI/Ie KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0OCBOCHUA TEM NUCHHUIIIIMHBI

Komnerenmun TeMbl TUCITUTIIMHBI, HalleJICHHBIC Ha OPMUPOBAHHE
KOMIIETEHITUN
[1IK-1 Temal, 2,3,4,6,7,8
[1K-2 Temrr 4, 5, 6, 7,
YVK-4 Tema 1 -8
3.2. Jlekuun

Tema 1. OcoGEHHOCTH MOITHOCTHBIX XapaKTEPUCTUK BO30OHOBISIEMBIX MCTOY-

HUKOB DHEPTHUH.
Coneprxanue TeMbl 1:

— MourHocTHBIE XapaKTepUCTUKH (POTOAIEMEHTOB;

- MOHIHOCTHBIG XapaKTCPUCTUKHU BETPOKOJICC,

— BnmsHue pa3nuuHbiXx pakTOpoB HA BUJ MOIIHOCTHOM XapaKTEPUCTUKH.

Jlutepatypa Kk Teme 1: [1]

Tema 2. IIpumeHeHre UMITYJIBCHBIX MPeoOpa3oBaTeIeil MOCTOSIHHOTO TOKA JIJIs

pelIeHus 3a7a4 YIPaBICHUS (POTOITEKTPUICCKUMHU MOTYIISIMU

CoJiepkaHue TeMBbI 2:

— IlpuHnmn paboThl MOBBIIAIOIIETO MPeoOpa30BaTENs TOCTOSHHOTO TOKA;
— TlpuHnmn paboThl MOHMKAOIIETO MPeoOpa3oBaTes MOCTOSHHOTO TOKA,
— Pacuer napaMeTpoB 371€MEHTOB UMIYJIbCHBIX TPeoOpa3oBaTeiei;
— Db }exTUBHOCTH COBPEMEHHBIX UMITYJIBCHBIX MPEe0Opa3oBaTese;

Jlutepatypa Kk Teme 2: [2]




Tema 3. AIropuT™Mbl MOUCKa TOYKA MAKCUMaJIbHOM MOIIHOCTU (POTORIEKTpUYE-
CKUX MOJYJIEH.
Coneprkanue TeMbl 3:

CtpykTypa cucTeMbl YOpaBICHUS ISl TOMCKA TOYKH MAaKCUMAJIbHON MOIIHO-
CTH;

YupouieHHble MeTOABI ToMcKka TMM: MeTOoa HanpsKEHUsT XOJIOCTOr0 X04a U
METOJ] TOKa KOPOTKOI'O 3aMbIKaHMUS;

AHanuzupyronme MeTo bl moucka TMM: MeToa BO3MYIIIEHUSI U HaOII01CHUS
Y METOJ BO3pPACTAOIIEN TPOBOIUMOCTH.

Jlutepatypa Kk Teme 3: [1]

Tema 4. ArmapaTHasI 4aCTb U IIPUHIUIIBI IPOTPAMMHUPOBAHUA MHUKPOIIPOLIECCOP-
HBIX KOHTPOJUJICPOB IJIsI CUCTCM YIIPABJICHUS BO300HOBJISIEMBIMU MCTOYHUKAMM JHCP-

THH.

ConepxaHue TeMbI 4

OyHKIMOHABHAS CXeMa M OCOOCHHOCTH amlapaTHONH 4acTh MHUKPOTMpPOIIeC-
copHoro koutposuiepa STM 32 F4 Discovery;

OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOT'O TPOTPAMMHUPOBAHUS MUKPOKOHTPOJI-
nepa STM 32 F4 Discovery ¢ ucrnoibs3oBanuem oubnmmrorexu Wajong
Peanmsanusi cuctembl ympaBiIeHUS MOTPEOUTENSIMH aBTOHOMHOUW ()OTORIICK-
TPUYECKOHN YCTaHOBKHU Ha Oa3e koHTposuiepa STM 32 F4 Discovery.

Jlutepatypa kK Teme 4: [ 2, 3]

Tema 5. BeiOop JaTUMKOB AJIT MUKPOIPOILIECCOPHBIX CUCTEM YIpaBieHus: GoTo-
ANEKTPUUECKUMH U BETPOT€HEPATOPHBIMU YCTAHOBKAMMU.
ConeprkaHue TEMBI 5:

JlaT4uKy U3MepeHus: OCBEIIEHHOCTH;
JlaT4uKy U3MEpeHusi CKOPOCTH BETPA;
[MonxnroueHne TaTYUKOB K MUKPOIIPOIIECCOPHBIM KOHTPOJLIEpaM.

Jlutepatypa k Teme 5: [1, 2, 3, 4]

Tema 6. MukpomnporeccopHas CUCTEMa YIpaBJIeHUs OpUeHTamued (HOoTodIIeK-
TPUYECKOTO MOIYJIA.
ConepxaHue TeMbl 6:

PasnoBuHOCTH cHCTEM OpHUEHTAITUU (DOTOAICKTPUUCCKIX MOTYIICH;
CtpykTypHas cxeMa M aJlfOPUTM PadOThI MUKPOIIPOIIECCOPHON CHCTEMBI a3H-
MYTaJIBbHOTO OPHEHTUPOBAHUS (POTOIIECKTPUISCKOTO MOIYJIS,

OcoOeHHOCTH aIMmapaTHOW YacTH W MPUHIMIB IPOrPAMMHUPOBAHHS TIPO-
rPaMMHUPYEMbBIX JIOTHYECKUX KOHTPOJIJIEPOB KaK YCTPOMCTB YIIPABJICHUS OpHU-
eHTanue OM.

OrneHKa yBEIWYCHUS BBIPAOOTKH SHEPTUU (POTOAICKTPUUSCKUM MOAYJIEM 3a
CYET NMPUMEHEHMS CUCTEMBI a3UMYTaJIbHOTO OPUEHTUPOBAHUS,

Jlutepatypa k Teme 6: [1, 3




Tema 7. IIpuHIMIIBI TIOCTPOCHUS MUKPOIPOLICCCOPHBIX CUCTEM ONTUMAIBHOIO
YIIPaBJICHUS BETPOT€HEPATOPHBIMU YCTAHOBKAMMU.

ConeprxaHue TeMbI 7:

— CrpyKTypa CUCTEMBI PETYJIUPOBAHUS BETPOIr€HEPATOPHOU YCTAHOBKHU C IEPE-
MEHHOM CKOPOCTBIO BpallEHUs BETPOKOJIECA;

— OcobeHHoCcTH pabOThl JUCKPETHBIX PETYISITOPOB B OCHOBHBIX KOHTYypax pe-
I'yJINPOBaHHUs BETPOYCTAHOBKH;

— IlpuMeHeHne MHTEUIEKTYyAIbHbIX CUCTEM U1 COBEPLICHCTBOBAHUS CUCTEMBI
peryJIMpoBaHus BETPOYCTAHOBKHU.

Jlutepartypa k Teme 7: [ 1, 3]

Tema 8. TenaeHuU pa3BUTHUSI MUKPOIIPOIIECCOPHBIX CUCTEM YMPABJICHUS BO300-
HOBJISIEMBIMU UICTOUYHUKAMHU SHEPTHUU.

CopeprxkaHue TEMBI &:

— TenaeHuuu pa3BUTUS CUCTEM YIIPaBICHUS (POTOIIEKTPUUESCKUMHU MOTYJISIMH;

— TenaeHnuu pa3BUTHUSI CUCTEM YIIPABICHUS BETPOT€HEPATOPHBIMU YCTAaHOBKA-

MH;
— TenaeHnuu pa3BUTHS CUCTEM YIMPABJICHUS BOJAOPOIHBIMHU TOILJIUBHBIMH dJIe-
MEHTaMH.

Jlutepatypa k Teme 8: [1, 2, 3, 4]

3.3. IlpakTnyeckue (CeMUHAPCKHE) 3aHATHS — HE MIPETYCMOTPEHBI

3.4. JlabopaTopHbIe padoThI

No Tema paboThl O6nem, | Jlutepa-
/11 Jac. Typa
1 Co3panne MaTeMaTHYeCKON MOIeN (POTORIEKTPHIECKOTO MOTYIIS B 8/2 [5]

nporpamMmmHoMm makere Matlab.
9 HccnenoBanie METOI0B MOMCKA TOYKH MAaKCUMAIbHOW MOIIHOCTH 8/2 [5]
(OTORIEKTPUUECKOT0 MO/ B IporpaMMHoM nakere Matlab.
Peanu3zanus cucteMsl yrpaBieHuUs MOTPEOUTEISIMI aBTOHOMHON
2 (hoTodIEKTpHUUECKON YCTAaHOBKHU Ha Oa3e koHTposiepa STM32 F4 8/2 [5]
DISCOVERY.
3 Peanu3anus cucteMbl a3UMyYTaIbHOTO OPHEHTHPOBAHUS (POTOAIICK- 10/2 [5]
TPUYECKOTO MOAYJIsl Ha 0a3e MporpaMMHUPYEeMOro KOHTPOJLIepa.
HUTOro: 34/8
3.5. CamocTosiTesibHasi padoTa CTyAeHTa
Ne Bunpsl camocTosTeIbHON paboOThl CTyIEHTa O0Bem, vac.
/1
1 M3ydeHne JEeKIMOHHOIO MaTepuaia 3/53
2 IToAroToBKa K MPaKTUYECKUM 3aHATUSIM -
3 [ToaroroBka K 1a00paTOpHBIM paboTam 3/30
4 BrlnosiHeHNE KypcOBOTro NPOeKTa 36/36
5 BrinosHeHnue KypcoBoil paboTel -
6 BrInosHeHne MHAMBHIyaIbHOTO 3a/1aHUS -
HUTOI'O: 42/119




3.6. Kypcogoii npoekr (padora), HHAUBUAYAJIbHOE 3a/1aHUE

[TporpaMMo#l TUCIMIUIMHBI IPETYCMOTPEHO BBITIOJIHEHHE CTYJICHTAMH KYPCOBO-
ro MPOeKTA.

Tematnka KypcoBOIro MPOEKTa MpeyCMaTPUBACT BLIOOP aImapaTHOM YacTH U Co-
3/IlaHUE MPOrPaMMBbI YIIPaBJICHHS JUISI CUCTEMBI a3MMYTaJIbHOTO OPUEHTUPOBaHUSA (OTO-
AIIEKTPUYECKOI0 MOY/IS Ha 0a3e MHUKPOIPOLIECCOPHOTO KOHTPOJLIEPA, a TaK )Ke pacueT
YBEIIMYCHHS BBIPAOOTKH DHEPIHH (OTOIICKTPUUYSCKON YCTAHOBKON B TCUCHUH JHS 3a
CYeT NMPHUMEHEHHUS CHUCTEMBbl a3MMYTAJIBHOTO OPHUEHTHPOBaHMS. BBIMOIHEHHE MPOEKTa
BEJICTCSI HA OCHOBAHUH IMACIIOPTHBIX JAHHBIX (DOTOINCKTPUUCCKOTO MOIYJISI M TEXHUYE-
CKHX [apaMeTPOB MPOTPaAaMMHUPYEMOT0 JOrHYECKOr0 KOHTPOJLIEpa.

KypcoBoit poekT mpeaycMaTpruBaeT BBITIOJHEHUE CICIYIONIMX OCHOBHBIX pasjie-
JIOB: BBIOOp MPHBOJAA JUIsI MEXaHHU3Ma a3UMYyTaJlbHOTO OPHEHTUPOBAHMS U CIIOCO0a M3-
MEPEHHS IJIOTHOCTH COJHEUHOM HEPIruH, pa3paboTKa CTPYKTYPHOU CXEMbI MHKPOIIPO-
IICCCOPHOM CHCTEMBI a3UMYTAJILHOTO OPUCHTHPOBAHUS, pa3padOTKa aaropuTMa padoThl
CHUCTEMbI a3UMYTaJbHOIO OPHEHTHPOBAHUS, HAMKMCAHUE MPOTPaMMbl YIPABICHHUS IS
CHUCTEMbI OPUCHTHUPOBAHHUS Ha MPOOJECMHO-OPUEHTUPOBAHHOM SI3bIKE MMPOrPaMMHPOBA-
HUs1. B mporiecce BBINOJHEHHS KYPCOBOTO MPOEKTA MPOU3BOAMTHCS pPAacyeT YBEIUUCHHUS
BBIPAOOTKH SHEPTUU (HOTOIIEKTPUUECKONW YCTAHOBKOW B TEUCHHHM JIHS 3a CUCT MpHUMeE-
HCHMSI CHCTEMBI a3MMYTaJIbHOI'O OPUCHTHPOBAHHUS.

Pa3zpaboTka Bcex pa3jesioB MPOEKTa J0JDKHA 0a3sUpOBaTLCS Ha MaKCHMajIbHOM
MCIIOJIb30BAaHUH MPOIPECCUBHBIX TEXHUYECKUX CPEJICTB U MepeaoBoit TexHoaoruu. Co-
OTBETCTBYIOIINE pacueThl 0A3UPYIOTCS HA OCHOBE aHAIHM3a COBPEMEHHON TEXHUYECKOU
JUTEPaTyPHI.

[IporpamMmma ympaBieHUS CHUCTEMOW a3UMYTajJbHOTO OPHEHTHPOBAHMS JOJDKHA
OBITh TIpHBEICHA HA MPOOJIEMHO-OPUCHTHPOBAHHOM SI3BIKE TTPOTPAMMHUPOBAHHS, paCcUeT
YBEIIMYCHUSI BBIPAOOTKH SHEPTUU (OTOAICKTPUUSCKON YCTAHOBKOW B TEUCHUH JIHS, 3a
CYET MPUMEHEHHSI CUCTEMBI a3UMYTAJIbHOTO OPHEHTUPOBAHUS, JOKEH MPOU3BOJIUTHCS
¢ UCIoJIb30BaHueM Tadnui Excel.

KypcoBoii mpoekT uMeeT OAMHAKOBOE TUITOBOE 10 OpPME U METOIHUKE pa3padoT-
KU COJIEp>KaHUE JIJIsl BCEX CTYICHTOB.

O06BeM KypcoBoro nmpoekTta — He 6osiee 50 CTpaHUI] COPOITFOPOBAHHBIX PYKOIHC-
HOT'O WJIM MAIIMHOMHUCHOTO TeKcTa. CTyneHT 00s13aH 0()OPMHUTH TPOCKT CTPOTO B COOT-
BETCTBUH C YCTAHOBJICHHBIMHU TpeOOBaHUIMH [7].

MupuBunyaibHOE 3aaHie YIeOHBIM TUIAHOM HE MPEAYCMOTPEHO.

4 @OH/JI OHEHOYHbBIX CPEJACTB

4.1 Kpurepuu U mKaJabl 1Jid HHTETPUPOBAHHOM OLIEHKH YPOBHA c(hOpMHUP O-
BAHHOCTH KOMIIeTeHIIMH

Cocmasnarowas komnemeHyuu — NOJHOMA 3HAHUL
- HyJIEBOM YpOBEHb: HEBEPHBIE, HE apTyMEHTUPOBAHHbBIC, C MHOKECTBOM I'PYObIX OIIH-
OOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBA BOMPOCA W3 TPEX MOJHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHUI HUKE MUHUMAJIbHBIX TPEOOBaHU;



- MMHUMAQJIBHBIM YPOBEHbB: JaHbl HE IOJIHbIC, HE TOYHBIC U apI'yMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. YPOBEHb 3HAHUM HUXKE MHUHMUMAIbHBIX TpeOoBaHMid. J(OmylieHo MHOro
rpyObIX OMIHOOK;

- IOPOrOBBI YPOBEHb. JAHbl HEIOCTATOYHO ITOJIHBIE, TOUYHBIC U apryMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHL. I1110X0 3HAET TEpMUHBI, ONIPEACIICHUSA U NIOHATHSA; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOILLIEHUS], MPUHIUIBL. J{OMyIIEeHO MHOTO HETPYOBIX OLIMOOK;

- CpEeHUN ypOBEHb: [[aHbl JOCTATOYHO IIOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. B 11€710M 3HaeT TEPMUHBI, ONIPEACIICHUSA U ITIOHATUSA; OCHOBHBIEC 3aKOHOMED-
HOCTH, COOTHOLIEHUS, MPUHIUIBIL. JJOMYyIIEHO HECKOJIBKO HErpyObIX OIINUOOK;

- IPOABUHYTHIA YPOBEHb: JAHBI IIOJHbIC, TOYHBIE U apI'YMEHTUPOBAHHbBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMHUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
HICHMSI, TPUHLMIIBL. J{OMyIIeHO HECKOIBKO HETpYyOBIX OLIMOOK;

- BBICOKUI YPOBEHb: JIaHBI IIOJIHbIEC, TOYHBIE U ApT'YMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAET TEPMUHBI, ONIPEAEIECHUS U TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUs, IPUHLHAIBL. J[OIYyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowas Komnemenyuu — ymeHus
- HYJICBOM ypOBEHb: MOJHOE OTCYTCTBUE MOHUMAHMS CYyTH METOJAUKHU PEUICHUS 3aJ]ayH,
JOTMYIIEHO MHOXKECTBO TpyOeHIIMX OmMUOO0K / 3a/JaHUsI HE BBITIOJTHEHBI BOOOIIIE;
- MUHUMAJIbHBIN YPOBEHB: clla00e¢ MOHUMAaHKUE CYTH METOAMKU PEIICHUs 3aJa4H, OIYy-
ieHbI TpyOble omuoOKu. Pemenus He o6ocHOBaHbl. He ymeeT ncmosiib30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTepaTypy. He opueHTUpyeTCs B cielMaIibHOW HAYYHOU JIUTEpaType,
HOPMaTHUBHO-TIPABOBBIX AKTAX;
- IIOPOTOBBIM YPOBEHB: JOCTATOYHOE NOHUMAHUE CYTH METOJIMKH pELICHUs 3a7adu, 10-
nymieHs! omnoOku. Perienus He Bcerga 000CHOBaHBL. YMEET MCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JuTeparypy. Cnabo opueHTHUpYETCS B CIEUATIbHON HAyYHOU JIMTEpaType,
HOPMAaTHUBHO-IIPABOBBIX AKTaX;
- CpEIHUU YPOBEHb: B LIEJIOM MOHHMMAET CYThb METOAMKH PELICHUS 3a1a4d, JOITYILIECHBI
ommnOku. Pemiennss He Bcerga 0OOCHOBaHBL. YMEET HCIHOJIB30BATh HOPMATHBHO-
TEXHUYECKYIO U CIEHUAIBHYIO HAYUYHYIO JIUTEPATypPy, HOPMAaTUBHO-TIPABOBBIC AKThI;
- IPOJABUHYTHIA YPOBEHb: B LIEJIOM IOHUMAET CYTh METOAUKH PELICHUS 3a/1a4M, TOITYILe-
Hbl HeTOuHOCTH. CrocoOeH 00OCHOBAaTh PEIICHHs. YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CIEUUAIBHYIO HAYUYHYIO JJUTEPATYPY, HOPMATUBHO-TIPABOBBIC aKTHI,
- BBICOKHI ypoBeHb: [loHMMaeT cyTh MeTonuku penieHus 3anaun. CrnocooeH 000CHOBATh
peuieHus. Y MeeT UCIONIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUAJIbHYIO HAYYHYIO JIU-
TepaTypy, MepPeI0BON 3apyOEKHBIN OIBIT, HOPMATUBHO-TIPABOBHIC AKTHI.

Cocmasnaowas kKomnemeHyuu — 81a0eHUe HA8bIKAMU

- HyJICBOM YPOBEHbB: HE TIPOJEMOHCTPHUPOBAJ HABBIKH BBIITOJTHEHUS PO ECCHOHATBHBIX
3a7a4. McribIThIBAET CYIIECTBEHHBIE TPYIHOCTH MIPU BBIMIOJIHECHUN OTACIbHbBIX 33/ IaHUM;
- MUHUMAJIBHBIM YPOBEHB: HE MPOJAEMOHCTPUPOBAT HABBIKK BBITIOJHEHUS MPOdECcCHo-
HAIBHBIX 3aJ1a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYITHOCTH MPU BBIMOJIHEHUN OTAETBHBIX
3aJaHUM;

- TIOPOTOBBIA YPOBEHB: BJIAJACET ONMBITOM T'OTOBHOCTH K MPO(ECCHOHAIBHOMN JeATeIIbHO-
CTH U TPOo¢eCCHOHATLHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha TTIOPOTOBOM ypoBHE. Tpymo-
BBIE JICHCTBHSA BBINIOJHACT MEIJICHHO M HEKQUYECTBEHHO |



- CpEIHUI YPOBEHbB: BJIAJIEET CPEITHUM OIBITOM TOTOBHOCTH K MPO(ECCHOHATIBHOM J1es-
TENbHOCTH U MNPO(ECCHOHATBHOMY CaMOCOBEPIIEHCTBOBaHMIO. TpynoBble NEWCTBUS
BBITIOJIHSIET HAa CPEAHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- NPOABUHYTHI ypOBEHB: BJIAJIEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOU
TOTOBHOCTH K MPO(eCCHOHATBHOW JEATEIbHOCTH U MPO(PECCHOHATBHOMY CaMOCOBEP-
HIEHCTBOBAHUIO. BBICTPO M Ka4ECTBEHHO BBINIOJIHAET TPYIOBBIE ICUCTBUSA;

- BBICOKHW YPOBEHB: BIAJEET ONBITOM M BBIPAKEHHOCTBIO JIMYHOCTHOW TOTOBHOCTH K
npodeccuoHanbHON AEATENBHOCTH U MPOPECCHOHATIBHOMY CaMOCOBEPILIEHCTBOBAHUIO.
BBICTPO M KaUECTBEHHO BBINOJHSET TPYAOBBIE JEHCTBHUS.

Obobwennas oyeHka cqhopmupo8anHoCmu KOMnemeHyuil
- HYJICBOW YPOBEHb: KOMIETEHIIMU HE CHOPMHUPOBAHBI,
- MUHUMAJIbHBII YPOBEHB: 3HAUUTEIbHOE KOJMYECTBO KOMIETEHIMI HE C(POPMUPOBAHO;
- IOPOTOBbI YPOBEHb: BCE KOMIIETEHLIMH CPOPMUPOBAHBI, HO OOJBIIMHCTBO HA MOPO-
TOBOM YPOBHE;
- CpEIHUM YPOBEHb: BCE KOMIIETEHIIMU C(HOPMHUPOBAHBI HA CPETHEM YPOBHE;
- POJIBUHYTHIN YPOBEHb: BCE KOMIETEHIIMU CPOPMUPOBAHBI HA CPETHEM HIIM BHICOKOM
YPOBHE;
- BBICOKUH ypOBEHb: BCE KOMMIETEHIIMN C(POPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonpochbl K 3K3aMeHy

1. MoIHOCTHBIE XapaKTEPUCTUKHU (POTOIIEMEHTOB U BETPOKOJIEC, BIMSIHUE pa3iny-
HBIX ()aKTOPOB Ha BUJ MOIIHOCTHON XapaKTEPUCTUKHU.

2. TlpuHuun paboThl MMITYJIBCHBIX NpeoOpa3oBaresieil MOCTOSTHHOTO HaIpsKEHUS,
ucnonb3zoBanue [1ITH nis ontuMusanum paboThl POTOIIESKTPUUSCKUX MOTYIICH.

3. CTpyKTypa cUCTEeMbI YIPABICHUS JJIsl TOMCKAa TOYKH MaKCHUMAaJIbHOW MOIIHOCTH,
YIPOILIEHHBIE MeTOABI Morcka TMM: MeToa HanpsKEHUST XOJIOCTOrO X04a U METOJ TO-
Ka KOPOTKOTO 3aMbIKaHUSI.

4, AHanmu3upyomme MeTobl moncka TMM: Meton BO3MYIICHUST W HAOIIOJAECHUS U
METO/]T BO3pACTAIONIEH TPOBOIUMOCTH.

5. OyHKIMOHATBHBIE BO3MO>KHOCTH, YCTPOWCTBAa BBOJA-BBIBOJIa M METOMBI IPO-
rpaMMupoBaHusi MUKpokoHTposutepa STM 32 F4 Discovery.

6. OyHKIMOHATBHAS CXeMa U aJTOPUTM pabOThl CHCTEMbI YIIPABJICHHUS MOTpeOUTE-
JSIMA aBTOHOMHOM (hOTORJIEKTPUIECKON yCTaHOBKM Ha 0asze xkoHTposuiepa STM 32 F4
Discovery.

7. Pa3HOBUIHOCTH MAaTYMKOB JJISI MHUKPOIIPOIIECCOPHBIX CHCTEM YIpaBieHUs: PoTo-
AIEKTPUUECKUMH M BETPOTCHEPATOPHBIMU YCTAHOBKAMMU.

8. CTpykTypHas cxema M aJIrOpUTM pabOThl MUKPOTIPOIIECCOPHON CHUCTEMBI a3UMYy-
TaJTBHOTO OPUEHTUPOBAHUS (POTOAIEKTPHIECCKOTO MOTYJIA.

9. OcobOeHHOCTH (YHKIIMOHUPOBAHMS aIMApaTHOM YacTH M YCTPOWCTB BBOJA-
BBIBOJIA POTPAMMHUPYEMBIX JIOTHIECKUX KOHTPOJUICPOB.

10. [TpuHIMIIBI TPOTPAMMHUPOBAHHSI POTPAMMHPYEMOTO JTOTHUIECKOTO Ha MPOOIeM-
HO-OPHEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS.



11. IlpuHUMI perucTpaluuy MIOTHOCTH COJMHEYHOM SHEPIrUH B CUCTEME a3MMYTallb-
HOT'O OPUEHTHUPOBAHUS ISl OLICHKM YBEIMYEHHS BBIPAOOTKHU SHEPruu (POTORIEKTpHUYE-
CKUM MOJYJIEM.

12. CtpykTypa cuUCTEMBI pEryJupoBaHUs BETPOr€HEPATOPHOM YCTAaHOBKH, OCOOEH-
HOCTH pa0OThI JUCKPETHBIX PETYIATOPOB B OCHOBHBIX KOHTYpaXxX PEryJIUpOBaHHUS.

13. IlpuHUMIBI HACTPOMKU PEryIsTOPOB OCHOBHBIX KOHTYPOB PEryJIMpPOBAaHUS BET-
POreHEPATOPHOU YCTaHOBKH.

14. Posib MHTENIEKTYaJIbHBIX CUCTEM B COBEPUICHCTBOBAHUU PAOOTHI CUCTEMBI PETy-
JUPOBAHUS BETPOYCTAHOBKHU.

15. TenneHunu pa3BUTUS MUKPOIPOLIECCOPHBIX CUCTEM YIpaBiIEHUS BO30OHOBIIsIE-
MBIMHU UCTOYHUKAMH SHEPTHUH.

IIpumep 3K3aMeHalMOHHOTO OMJIeTa

TOYBIIO «JIOHELIKMI HALIMOHAJIbHBIM TEXHUYECKUI
YHUBEPCUTET»

Hamnpasnenne noaroroBku: 13.04.02 «DnekTposHepreTHKA U SJIEKTPOTEXHUKA )
[Tpoduns: MukponporeccopHble CUCTEMbI YIIPaBICHUS BO30OHOBISIEMBIMA UCTOY-
HUKAMU DHEPTHUH

Cemectp: 3

VYuebHas qucuuruimHa: MUKpOIIPOIIECCOPHBIE CUCTEMBI YIIPABJICHUST BO3OOHOBIIsE-
MBIMH UCTOYHHUKAMU SHEPTUU

BUJIET Nel

1. CrpykTypa CHCTEMBI YIpaBJICHUSA [Jis MOMCKA TOUYKM MaKCHUMaJbHOW MOIIIHOCTH,
YVIPOILIEHHBIE METOIBI TToncka TMM: MeTo 1 HanpsHKEHUST XOJIOCTOr0 X0/4a U METO
TOKAa KOPOTKOT'O 3aMbIKAHUS.

2. CTpyKTypHasi cXeMa W ajiroputM padoThl MUKPOMPOIIECCOPHON CHCTEMBI a3UMY-
TaJIbHOT'O OPUEHTUPOBAHUS (POTOAIEKTPHUECKOTO MOTYJIA.

3anmanue paccMOTpeHo U 0j00peHo Ha 3acemanuu kadeapsr IC
ITpoTokoi Ne oT T.
3aBeayromuii Kapeapoi (C.H. Tkauenko)

4.3 Kputepuu oneHUBaHUSA

OrneHnBaHre YpPOBHS OCBOCHHS CTYJICHTOM Y4eOHOTO Marepuaia AUCITUTUTHHBI
«MUKpPOIIPOIIECCOPHBIE CHUCTEMBI YIIPABJICHUSI BO30OHOBISIEMBIMH MCTOYHUKAMH dHEP-
TUM» TPOU3BOAUTCA B XOJI€ TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOW aTTecTamuu (ce-
MECTPOBOTO KOHTPOJIS).

Texkyumuii KOHTPOJIb 3HAHUN CTyZICHTa OYHON (DOPMBI OOYIECHHS OCYIIECTBISACT-
Csl TIO pe3yibTaTaM JJabOpaTOPHBIX padoT.

Boinonnenue 1abopaTopHbIX padOT € 3alIUTON 0TYETA, MPEAYCMOTPEHHBIX pabo-
4eil mporpaMMOl THCIMIUIMHEI, SIBJSETCS HEOOXOIUMBIM yCIIOBHEM JOTyCKa CTYJEHTa
K 9K3aMEHY.



Pacnipenenenne 0amioB TEKyIIero KOHTPOJsI pabOTHI CTy/EHTa Ha MPOTSHKEHUU
ceMecTpa MpuBeIeHo B Tabnure 1.

Tabnuia 1 — Pacnpenenenne 6anoB TEKYIEro KOHTPOJIS

dopma KOHTPOJIA Bo3MO)KHOE KOJTMYECTBO [Ipumeuanue
6aIoB
Otuét nmo nmabopatop- 10 3aiaHne BBIMOJIHEHO MPABUIIBHO, JAHBI OTBE-
HOM paboTe ThI Ha BCE KOHTPOJIbHEIE BOIIPOCHI, IPUBEICH

AHAJIN3 IIOJIYYCHHOTI'O pe3ylibTaTa.

0-9 3anaHne BBITOJHEHO B I€JIOM MPAaBWIBHO,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUH TIOJTY-
YCHHBIX PE3YJIbTATOB.

CHmxenne 0aJ0B BO3MOXKHO:

32 HETIOJTHBIM OTBET Ha KOHTPOJIBHBIE BOIIPO-
cel — OoT 1 110 5 Gasios.

3a OIIMOKH MTPH 0OBSICHEHUHU MOJTyYEHHBIX pe-
3yJabTaTOB — OT 1 10 5 GayuioB.

HToro no sadoparop- 40 U3 pacuera 4 naboparopusix padot. OneHu-
HbIM padoTam (Mak- BaeTcs Kaxzaas JabopaTtopHasl.

CHMMaJILHBIN 0a.1)

IIpoMexyTouHasi aTTecTAllUsl IO pPeE3yJbTaTaM OCBOCHHMS JUCIMIUIMHBI B Ce-
MecTpe NMPOBOAUTCS B (popMe cemecTpoBOTo 3k3ameHa. dopma MpoBeICHHS PK3aMEHA —
MUCbMEHHAs. DK3aMEHAIMOHHBIA OWJIET BKIIOYAeT B ceOs 2 TEOPETHMYECKUX BOMPOCA.
[Ipu orneHMBaHWU CTYJEHTA Ha DK3aMEHE IPEroaaBaTelb PYKOBOJCTBYETCS KPUTEPH -
MU, TIPUBEICHHBIMY B TAOIHIIE 2.

MakcuManbHOe KOJIMYECTBO OAJIOB 32 OTBET Ha BOIPOC IK3aMEHAIIMOHHOTO OH-
JIeTa 3aCUUTHIBACTCS CTYJICHTY B Ciydae, €Clid OTBET MOJATBEPIKIAET BIIaJICHUE CTYICH-
TOM 3HAaHHSIMHU B TOJTHOM O0OBbEeMe Y4eOHOUM MporpamMMBbl, MaTepHal U3JI0KEH B JIOTHYE-
CKOM IOCJIEA0OBATEILHOCTH C BBIJCICHUEM TJIABHOTO, COJICPKHUT TOYHBIC (POPMYITUPOB-
KW, COIPOBOXKIACTCS WIUTIOCTPUPYIONTUMH CXEMaMHU U PUCYHKaMH U GopMmyiaaMu (IIpu
HEOOXOIUMOCTH).

IIpu moacuére GamioB 3a KaXAblii TCOPETHUECKUN BOMPOC OT MAKCHMAaTIbHOTO
KOJIMYEeCTBa 0alJIOB CHUMAETCSI 3a:

— HenomHoe packpsitre Bonpoca: ot 10 go 20 6auios;

— CymectBeHHbIe omOku: oT 5 10 10 6amios;

— Menkue omubku: ot 1 10 4 6amoB

Tabmmma 2 — Pacnipenenenue 0aaoB 10 CEMECTPOBOMY dK3aMEHY

dopma KOHTPOJIS MaxkcuManbHO
BO3MOYHOE KOJIMYECTBO OAJIJIOB
OTBeTr Ha BOIPOCHI 3K3aMEHa- Bonpoc 1 30
IIOHHOTO OuieTa BOIIPOC 2 30
HUTOI'O: 60

HToroBasi oueHka onpeaensercs myTeM CyMMHPOBAaHUS KOJUYeCTBA 0aIoB 10
pe3yiabTaTaM TEKYIIEro KOHTPOJIS U KOJIMYecTBa 0aljioB MO pe3ysibTaTaM CEMECTPOBOTO
sk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KoIuuecTBO 6asiioB — 100.

[Tonyuennas onenka no 100-0a/uTbHON MIKaJe OMpPEAEISieT OLICHKY IO rocyaap-
ctBeHHO mkane u mkaine ECTS:



Cymma GamnoB Ornenka Orenka
no 100-6anpHOM mKane no mkane ECTS 110 TOCY/IapCTBEHHOM LIKaJIe
90-100 A OTnnyHO
80-89 B Xopo1io
75-79 C Xopo1io
70-74 D N
60-69 E JIOBJIETBOPHUTEIHHO
35-59 F He
0-34 = YIIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBHBIM MOBTOPHBIM U3YYCHUECM JUCIHUILINHBI.
4.5 Ilpumep TeKy1Iero onpoca Ha J1adopaTopHbIX 3aHATHAX

Ha npumepe TemMbl « ATTOPUTMBI TTOMCKA TOYKH MaKCUMaJIbHOU MOIITHOCTH (HOTO-
BJIEKTPUYECKUX MOJTYJIICH. »

1. IlpuBenuTe CTPYKTYPHYIO CXEMY CHUCTEMBl YIPABICHUS JJIsi MOUCKA TOYKHU
MaKCHUMaJabHOM MOIITHOCTH.

2. Iosicuute posib ummnyJsibcHoro IIITH B cucteme noncka TOYKM MakCUMaabHOM
MOIITHOCTH.

3. Onumute anroputmel norucka TMM 1o MeToay HampsiXKEHHUsST XOJIOCTOr0 X042
Y METOZY TOKA KOPOTKOT'O 3aMbIKaHUS.

4. OnumuTe anroput™bl morcka TMM mo MeToly BO3MYIIICHUS U HaOIIOICHUS U
METOAY BO3PaCTAIOLIECH MPOBOAUMOCTH

Texkymmii KOHTPOJAb 3HAHWW CTYIEHTOB MPOU3BOAMTCS 1O pe3yJbTaTaM KOH-
TPOJIBHBIX OTPOCOB B XOJI€ TPOBEACHUs T1ab0opaTopHBIX 3aHATHH (15 MUHYT BHavaie
1ab0paTopHOM paboThI).

5. PEKOMEHIAYEMAS JIMTEPATYPA

OcHoBHas

1. VYpaanos, C. H. Bo30oOHOBIsiIeMble HCTOYHUKU YHEPTUU [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / C. H. YnanoB. — DnekTpoH. TeKCTOBbIE AaHHbIe — HoBOCHOUPCK :
HoBocubupckuii rocygapcTBEHHBIH TexHUYeckuil yHuBepcuteT, 2014, — 460 c. —
ISBN 978-5-7782-2358-5. — Pexwum nmoctyma: http://www.iprbookshop.ru/47686.html.
— OBC «IPR booksy.

2. baxones, 1. A. MHUKpONIPOIIECCOPHBIE CHCTEMBI YIIPABICHHUS YCTPOMCTBAMH
CUJIOBOM 3JeKTpOHUKHU. CTPYKTYypbl U alITOPUTMbI [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / U. A. baxosneB. — HoBocubupck : HoBocubupckuii rocyaapcTBeHHBINA TEX-
Hudeckuit yauBepcuteT, 2018. — 219 ¢. — ISBN 978-5-7782-3546-5. — Pexum n0-
cryna: http://www.iprbookshop.ru/91248.html — SbC «IPR books».

JonosHuTenpHas
3. MukporpoiieccopHbIe CUCTEMBI YIPABICHUS AJIEKTPOIMPUBOIAMH U TEXHOJIOT U~
YeCKMMHU KOMITIEKCaMu [ DIEeKTPOHHBIN pecypc]: yueoHoe mocodue / I'. M. Cumakos, A.
M. boponun, /1. A. Korun, 1O. B. Ilankpan. — DaekTpoH. TeKcTOBbIEe AaHHbIe — Ho-
BocuOupck : HoBocuOupckuil rocyqapcTBeHHbIM TeXHUUEeCKU yHuBepcutet, 2016. —
116 C. — ISBN 978-5-7782-2989-1. — Pexum JOCTyTa:
http://www.iprbookshop.ru/91602.html — DBC «IPR books».



http://www.iprbookshop.ru/47686.html
http://www.iprbookshop.ru/91248.html
http://www.iprbookshop.ru/91602.html

4. Jlykytun b.B. JleneHTpann30BaHHbIE CUCTEMBI AIEKTPOCHAOKEHUS C BETPOBBI-
MU ¥ COJTHEYHBIMU 3JIEKTPOCTAHLIUAMU [ DIEKTPOHHBIN pecypc] : yueOHOe nmocodue s
By30B / b.B. Jlykytun, 1.0. Mypasnes, U.A. IlnotHukos - 2 M06. - ®I'AY BO "Hauw.
uccnen. Tom. monutexH. yH-T". Tomck : M3a-Bo Tom. monutexH. yH-ta, 2015. - 1 daiin.
- Cucrem. TpeOOBaHMUS: Acrobat  Reader. —  Pexum J0CTyna:
http://ed.donntu.ru/books/17/cd6420.pdf

6. YHUEBHO-METOAUWYECKOE OBECIIEYEHUE JUCIUIIJINHbI
Y4ueOHO-MeTOAUYECKHEe U31aHus, pa3padoTannble B [JlonHTY:

5. Meroanueckue yka3zaHus K BBIMOJHEHUIO JTAOOPATOPHBIX padOT MO AMCIMIUIMHE
«MHUKpOIPOLIECCOPHBIE CUCTEMBI YIIPaBJICHUSI BO30OHOBISIEMbIMH MCTOYHHKAMU SHEP-
run» [DJeKTpOHHBIA pecypc] : (A7 CTYyIEHTOB OYHOM U 3a04HOM (GopM oOyyeHus
HarpaBieHuss noaAroToBku 13.04.02 «DaeKTposHEpPreTHKa W DJIEKTPOTEXHUKA», MPO-
¢unb «MUKpPOTPOLIECCOPHBIE CUCTEMBI YIPaBiI€HUS BO30OHOBISIEMBIMU MCTOYHUKAMMU
sHepruny») / TOYBIIO "HOHHTYVY", kad. «Cuctembl mporpaMMHOTO YIPABICHUS U Me-
xaTpoHukay; [coct.: A.H. Muntyc, B.I'. Uepnukog]. - 12 M6. - Jloneuk : TOYBIIO
"HOHHTYVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. — Pexum no-
cryna: http://ed.donntu.ru/books/21/m5861.pdf

6. MeTtonuueckue yka3aHus K OpraHU3alli CaMOCTOSITEIbHON PabOThI 10 JUCITUTIIINHE
«MHUKpOIPOIIECCOPHBIE CUCTEMBI YIIPaBJICHUS BO30OHOBISIEMbIMH MCTOYHUKAMU JHEP-
runy [DJeKTpOHHBIM pecypc] : (A1 CTyACHTOB OYHOM W 3a04HOM (GopM oOyueHUs
HanpaByieHus ToAroToBkU 13.04.02 «DnexTpodHEpreTuka U 3JIEKTPOTEXHUKA», MPO-
¢unb «MUKpPOTIPOIIECCOPHBIE CUCTEMBI YIPaBICHUS BO30OHOBISIEMBIMU MUCTOYHUKAMMU
sneprumny) / TOYBIIO "ITOHHTVY", kad. «CucteMspl MporpaMMHOTO YIIPaBICHUS U Me-
xaTpoHuka»; [cocT.: A.H. Muntyc, B.I'. Uepnukon]. - 101 K6. - Jonenk : TOYBIIO
"IOHHTY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. — Pexum mo-
cryma: http://ed.donntu.ru/books/21/m5846.pdf

/. Meroanueckre peKOMEHAAIMHI K BBITTOJIHEHUIO KypPCOBOTO MPOEKTA MO AUCIUIUIMHE
«MUKpPOIPOIIECCOPHBIE CUCTEMBI YIIPaBJICHUSI BO30OHOBISIEMbIMH MCTOYHUKAMU JHEP-
runy [DJIEKTPOHHBIA pecypc] : (I CTyACHTOB OYHOW W 3a04HON (dopMm 0OydeHUs
HarpabyieHus: noAroToBKU 13.04.02 «DneKTposHepreTuka M 3JIEKTPOTEXHHUKA», MPO-
bunp «MUKPOTIPOIIECCOPHBIE CUCTEMBI YIPaBICHUS BO30OHOBISIEMBIMU HCTOYHUKAMU
sHepruny») / TOYBIIO "IJOHHTYVY", kad. «CuctemMbl mporpaMMHOTO YIIPABICHUS U Me-
xatpoHukay; [coct.: A.H. Muntyc, B.I'. UepnukoB]. - 1 M6. - Jlonenk : TOYBIIO
"IOHHTYVY", 2020. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. — Pexum 1o-
cryna: http://ed.donntu.ru/books/21/m5864.pdf

JIeKTPOHHO-UH(POPMALIMOHHBbIE PeCypPChI
OBC JJOHHTY - http://donntu.ru/library
SBC «IPRbooksy» - http://www.iprbookshop.ru
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBbI

7.1 JleknMOHHDBIE 3aHATHSA:

VYyeOnast nadoparopust Ne 8.210B, yueOHBIN Koprmyc 8, Uisl TPOBEACHUS JEKIH-
OHHBIX 3aHATUMN, TPYIIOBBIX U UHJUBUAYATbHBIX KOHCYJIBTALIMM, TEKYILIETO KOHTPOJIA U
MPOMEKYTOUHOM arrectauuu - «JleknmonHasy. Kommnbrorep: cucremusiii 610k P 4 2,8
GHz / 2x256 Mb / HDD 40Gb; monutop 17" TFT View Sonic VA 703B; monutop
Samsung SyncMaster 940N TFT 19". OC: Microsoft Windows XP; OpenOffice 4.1.4;
Adobe Reader X 10.1.0; MatLab R 2010a; WinRAR 3.80 (mpo6nas Bepcus); Google
Chrome 49.0.2623. Mynbstumenuitabiii npoektop TOSHIBA TLP. Mmeercs BO3MOX-
HOCTh Joctyna k cetn «MHTepHer». CneuumanusupoBaHHass meOenb: 3kpaH Draper
Luma, gocka moOunsHas 2-crop. TK-TEAM, mikad ans oAexabl, CTONbI, CTYIbS.

7.2 JlabopaTopHbIe padoThI:

VYyebOnas nabopatopusi Ne 8.208a, yueOHbli Kopryc 8, 15 MPOBEAEHUS TPAKTH-
YECKUX U JJaOOPATOPHBIX 3aHATUH, KypCOBOTO MPOCKTUPOBAHUS, TPYIIIOBBIX U WH/IUBH-
JyaJbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM atTecTanuu — «Jla-
OopaTopusi yIpaBJICHHS BO30OHOBIICMBIMH MCTOYHHUKAMH SHEPTHMH M DJICKTPOIPHUBO-
aamMi». DKCTIEPUMEHTABHBIN CTEH/I ISl MCCIEOBAaHUS PEKUMOB pabOThI BETPOTCHE-
patopoB; JabopaTopHasi YCTaHOBKA JUIS UCCIIETOBAaHUSI TOIUTMBHOTO BOJOPOIHOTO dJI€-
menTta NP50; ctena nmst ucnpiTaHus 37€KTPONPUBOJOB; 3-X (pa3HbIN BRIMPAMHUTEND Sl-
MOREG; mnpeo6pazoparens yactotel SIMOVERT; acuHXpOHHBIN 3J€KTpOJIBUTaTENh
1000BT.; snexrpoasuratensb mnoctosHHoro Toka 1000BT.; 1mudpoBol OCIUILIOCKOT;
npeobpazoatesib MICROMASTER 440 4kBt. KoMnbroTepsl: CHCTEMHBIN 010K (211IT.)
P 4 2,8GHz / 2x256Mb / HDD 40Gb; cucremusiii 6ok P 4 2,8GHz / 2x256Mb; 1Gb /
HDD; 80Gb; HDD, 250Gb; cucremusiii 610k P 4 2,8GHz / 2x256Mb; 1Gb / HDD,
40Gb; HDD, 250Gb; mouutop Samsung SyncMaster 795DF (4mt.). OC: Microsoft
Windows XP; OpenOffice 4.1.4; Adobe Reader X 10.1.0 / Adobe Reader 8.1.3 / Adobe
Reader X; MatLab; WInRAR 4.11 (mpo6mas Bepcus); Google Chrome
49.0.2623/Mazilla 30.0. IIpuarep HP LJ 5000. MmeeTcst BO3MOKHOCTh JOCTYIA K CETH
«HUurepuer». [Ipoekrop Liesegang, MmynbruMeauiiHbiii mepeHocHoii mpoektop EPSON.
Crneunanu3upoBaHHas Me0Oenb: KUHOAKPaH, J0CKa KJIacCHAsl CTEKJISTHHAS, MIKa(bl, CTO-
JIbI, CTYJIBA.

Yyebnas madoparopust Ne 8.214, yaeOHbIN Kopmyc 8, ISl IPOBEICHUS MPAKTHYE-
CKUX U Ja0OpaTOPHBIX 3aHATUN, KypCOBOTO MPOCKTUPOBAHMUS, TPYIIIOBBIX U WHIUBUY-
albHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJIA M MPOMEKYTOUHOU arTecTanuu — «Jlabo-
paTopusi yIpaBleHUS AaBTOHOMHBIMU BO300HOBISIEMBIMA HMCTOYHUKAMH OSHEPTUM.
Crenn «DotoanekTpuieckas ycranoBkay. Kommnbrotep: cucremusiii 6mok IP Dual-Core
G2120 3,1GHz / HDD 1Tb / DDR3 2x4096Mb; monutop 20"Philips 206V3. OC: Mi-
crosoft Windows 7; OpenOffice 4.1.4; Adobe Reader X; WIinRAR 5.30 (mpobnas Bep-
cusi); Google Chrome 52.0.2743.116. MynbpTuMequitHBIA TIEpeHOCHOU TpoekTop EP-
SON. Nmeetcst BOBMOXKHOCTH OCTyMa k ceth «MHTepHeT». Cnenuann3upoBaHHas Me-
Oenb: mepeHocHOM 3kpan Mistral, mkadwsl, cTOBI, CTYIIBSL.

7.1 KypcoBoe npoeKTHpPOBaHHE

VYuebnas nadoparopust Ne 8.003, yueOHbIN Kopiiyc 8, JUIsl MPOBEICHUS Kyp-
COBOTO MPOEKTUPOBAHUS, TPYNIOBBIX U WHIMBHUAYAJIbHBIX KOHCYJIbTAlUM, TEKY-



IIEr0 KOHTPOJI U IPOMEKYTOUHOM aTtTecTauuu - «Maructepckas». [IpeoOpa3oBa-
tenb Micromaster (3mr.) MM 440 37xBt.; MM 430 18,5kBt.; MM 430 55kBr.
NmeeTcsa BO3MOKHOCTD 10OCTYyIIA K ceTH «HTEepHET».

7.4 CamocTosiTeIbHAsi padoTa:

[lomemienust i caMOCTOSTENbHOU PabOTHI C BO3ZMOMXHOCTBIO MOAKIIOYE-
Hus K cetd "MHTEepHET" M 0OecreueHrneM J0CTyIa B AJIEKTPOHHYIO0 HHGOPMAIIUOH-
HO-00pa30BaTeNIbHYIO0 CPely OpraHu3alli: YUTAIbHbIE 3aJIbl, YdeOHbIE KOpITyca 2,
3 (KommbroTepHasi TEXHUKA ¢ BO3MOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u
obecrieueHruEeM JOCTyIa B AJIEKTPOHHYIO UHPOPMAIMOHHO-00pa30BaTEIbHYIO Cpe-
ny (OGUOC JOHHTY) u snexktponHo-6uonuoreunyto cucremy (ObC IPRbooks), a
TaK’K€ BO3MOXKHOCTBIO MHJIMBHIYaJIbHOTO HEOIPAHWYEHHOTO JO0CTyna oOydaro-
muxcs B ObC m DUOC mnocpencrsom Wi-Fi ¢ nepcoHanbHBIX MOOMIBHBIX
ycrpoiictB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — oGriecTBeHHas JTUICH-
sus MPL 2.0/ Grub loader for ALT Linux - munensus GNU LGPL v3/ Mozilla
Firefox - munensuss MPL2.0, Moodle (Modular Object-Oriented Dynamic Learn-
ing Environment) - aunensus GNU GPL.
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