MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 .

In¢ppoBbie cUCTEMbI ABTOMATU3AUU U YIIPABJICHUA

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit ABTOMATHKA, 3JIEKTPOHHKA U BbIYHCIUTEIbHASI TEXHUKA
Y4eOHblil m1an 15.03.04-15-1-3933-zaoch-2vsh_sn.plx
HarpasiieHue 15.03.04 - ABTomaTH3aius TEXHOJIOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB
npopmne - "ABTOMaTH3aIMsd TEXHOJOTHYECKHX IPOIECCOB M  MPOM3BOJCTB (IO
orpacisim)"
Krammpuxarus O0akanaBp
®dopma o0ydeHust 3a04Hast
OO0mmast TpyI0eMKOCTh 53ET
Yacos 1o yueOHOMY IIaHYy 108 Buibl KOHTpOIIS HA Kypcax:
B TOM YHCIIE: 9K3aMEHBI 3
ayJUTOPHbIE 3aHATHS 24
caMocCTosTeIbHas paboTa 84

Pacnpeneﬂelme YaCcoB JUCHHUIIJIMHBI IO KypcaM

Kypce 3

Bun 3anaruit i PIT Hroro
Jlexuuu 8 8 8 8
JlabopatopHbie 16 16 16 16
Uroro ayn. 24 24 24 24
KonraktHas paborta 24 24 24 24
Cam. pabota 84 84 84 84
Hroro 108 108 108 108




IIporpammy coctaBui(u):

cm. npenodasamensv Cunaesa E.FO.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

3aB. kadenpoit Cunaen A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

I_qu)pom,le CHCTEMbI aBTOMATU3AallUU U YIIPABJICHUS

paspaborana B cootBeTcTBUM ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIA CTAHAAPT BBICIIEr0 00pa30BaHus 1O HapaBieHUIo noarorosku 15.03.04
ABTOMATU3ALIMA TEXHOJIOTMYECKUX ITPOLIECCOB
N ITPOU3BO/ICTB (ypoBens OakanaBpuata) (mpuka3 Munob6prayku Poccnn ot 12.03.2015r. Ne200)

COCTaBJICHA HAa OCHOBAaHHNH y‘{e6HOI‘O I1aHa:

HanpasieHue 15.03.04 - ApromaTu3aiysi TEXHOJIOTHUECKUX MPOIIECCOB U ITPOU3BOJICTB
npoduis - " ABTOMaTH3aIMS TEXHOJIOTHIECKHX ITPOIIECCOB U IIPOM3BOACTB (110 0Tpacisim)"

YIBEPAKIAEHHOI0 Yu€HbIM coBeTOM By3a oT 30.08.2017 nporoxon Ne 1.

Pabouast mporpamMmMa oj00peHa yIeHbIM COBETOM (PaKylIbTeTa

IIporokomn ot 30.08.2021 r. Ne 1

Cpox aevicteust nporpammsl: 2021-2026 yu.r.
Jexan dakynpreTa



Buzuposanue PII] nJist ucioJiHEHUsI B 0UepeAHOM y4eOHOM roay

Pabouas mporpamMmMa nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

[Ipotokonm oT 2018 r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PIIJ] 1J1s1 ucno/iHeHUSI B 0UepPeTHOM y4eOHOM roay
Pabouas mporpamMmMa repecMoTpeHa, o0cykaeHa H ogo0peHa st
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotoxom ot 2019 . Ne
3aB. kadenpoii Cunaes A.A.

Busuposanue PII/I 11 ucnoJjiHeHUs1 B 04epeIHOM YUeOHOM roay
Pabouas mporpamMmMa rnepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

[Iporokonm ot 2020T. Ne
3aB. xaenpoit Cunaes A.A.

Buzuposanue PII/] 1J1s1 Mcio/iHeHUsI B 0UepPeTHOM y4eOHOM roxy
Pabouas mporpamMMa nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotokom or 2021r. Ne
3as. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

Lenpro yaeOHOM ANCIUIUTHHEL ABIIACTCS H3ydeHHe (GYHIAMEHTAIBHBIX TPOOIEM H MaTEMaTHIECKIX METOIOB
COBPEMEHHON TEOPUU YIIPABICHUS U TEOPUU CHCTEM, METOIOB aHAJIM3a U CUHTE3a CUCTEM YIIPABJICHUS B YCIOBUAX
HETOJHOH ONpeeIeHHOCTH; OATOTOBKA K HAYYHO-HUCCIIEJ0BATENbCKON paboTe U K MeJarorndecKon AesiTeNbHOCTH.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

2.1 | TpeGoBanus K npeABapuTeIbHON MOATOTOBKE 00y4aroerocs:

2.1.1 | IlpepaumnoMHasi mpakTUKa

2.1.2 | Texnonorust KOHCTPYKIMOHHBIX MaTepUaIoB

2.1.3 [ [Ipon3BoacTBeHHAS MPaKTHKa (HAYIHO-MCCIEI0BaTeNbCKast paboTa)

2.1.4 | Tlpou3BoacTBeHHAS TIPaKTHKA (TPAKTHKA MO MOJYICHHUIO MPOGECCHOHATBHBIX YMEHUH H OMbITa MPOdecCHoHATEHON
JIeSITEIIBHOCTH )

2.1.5 | Teopust aBTOMaTUYECKOI'O YIIPABICHUS

2.1.6 | ITakeTsl NpUKIIaIHBIX HHXXEHEPHBIX IIPOrpaMM

2.1.7 | [TakeTsl NPHUKIIaTHBIX IPOTPAMM B YIIPABICHHH

2.1.8 | [IpombltieHHAs! 3KOJIOTUS

2.1.9 | ConpoTuBIEeHHE MaTEPHUAIIOB

2.1.10 | MonenupoBaHue CUCTEM U IIPOLIECCOB

2.1.11 | IIporpaMmMupOBaHN€ U OCHOBBI QJITOPUTMH3ALUU

2.1.12 | TexHOJNIOTHYECKHE TPOIIECCH ABTOMATH3UPOBAHHBIX MPOU3BOJICTB

2.1.13 | DnexTpoMexaHHYECKHUE CUCTEMBI

2.1.14 | ABTOMaTu3a1us TEXHOJIOTUYECKUX MTPOLIECCOB U IPOU3BOICTB

2.1.15 | ABTOMaTH3UPOBAaHHBIH SIEKTPONPUBOL

2.1.16 | TuaponHeBMONIPUBO. ¥ THIPOITHEBMOABTOMATHKA

2.1.17 | UuTerpupoBaHHbIe CUCTEMBI IPOCKTUPOBAHUS U YIIPABICHUS

2.1.18 | Texaudyeckne N3MEPEHUS U IPHOOPEI

2.1.19 | Texnu4eckue cpecTBa aBTOMATH3AIMHI

2.2 | JMCUMILUTHHBI ¥ MPAKTHKH, JUIsl KOTOPHIX 0CBOEHHE JAHHOI JUCIMILTHHBI (MOLYJIsI) HEOGXOTUMO KAK
npeaIecTByIoIlee:

2.2.1 | IloaroroBka K mpoleaype 3aIluThl ¥ MPOIeypa 3aIlUThl BHITYCKHON KBaTH(PHUKALMOHHONW PabOTHI

2.2.2 | ABTOMaTU3UPOBAHHBIN SJIEKTPOIIPUBOJL

2.2.3 | IlpepaunnoMHast IpaKTUKa

2.2.4 | Texnonorust KOHCTPYKIIMOHHBIX MaTepUaIoB

2.2.5 | ABromMaTH3anys TEXHOJIOTHYECKUX MPOILIECCOB U ITPOU3BOJICTB

2.2.6 | ABTOMaTH3UPOBAHHBIN AIIEKTPOIIPUBO/T

2.2.7 | T'uaponHeBMONPUBO/ U THAPOITHEBMOABTOMATHKA

2.2.8 | UaTerpupoBaHHbIE CUCTEMBI TPOSKTUPOBAHUS U YIIPABICHUS

2.2.9 | TexHUYeCKHE H3MEPEHHS U IPUOOPHI

2.2.10 | TexHn4yecKue cpeacTBa aBTOMaTHU3aAUU

3. KOMINETEHLHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHWS ANCLUATIIMHEI
(MOZY.JIA)

IIK-3: roroBHOCTBHIO NPpUMEHATDH Cnocoobl pPalliOHAJIBHOI'0 UCITOJIB30BAHUA CHIPHEBLIX, JHEPIreTUYECKUX U APYIruX BU10B
pecypcoB, COBpEMEHHbIC METOAbI pa3pa60TRn MaJIOOTXOAHbIX, 3Hepr0c6eperammnx H 3KOJOI'H4€CKH YUCTBIX TeXHOJ’lOFI/lﬁ,
CpeacTBa aBTOMATH3AIMH TEXHOJOTHYCCKHAX MPOLECCOB M ITPOU3BOIACTB

3HaTh:

YMmeThb:

Baagern:

IIK-19: cocoGHOCTHIO YIACTBOBATH B PadoTax M0 MOIETMPOBAHHIO MPOAYKIAH, TEXHOJIOTHYECKIX ITPOILECCOB,
TMPON3BOJICTB, CPEACTB U CHCTEM aBTOMATH3ALIHH, KOHTPOJIsI, THATHOCTUKH, HCIILITAHU W yNIPaBJIeHHs MPOIlecCaMHu,
JKM3HEHHBIM HUKJIOM MPOAYKIMH U ee Ka4eCTBOM ¢ HCIOJIb30BAHUEM COBPEMEHHBIX CPeICTB ABTOMATU3HPOBAHHOIO
MPOEKTUPOBAHNS, 110 Pa3pPadoTKe ANTOPUTMHYECKOT0 H MPOrPAMMHOIO 00ecTieYeHUsI CPEIACTB M CHCTEM aBTOMATH3AIUT 1
ynpasJieHHUs MPo1eccamu

3HaTh:




YMmeTnb:

Baagern:

B pe3yJjbTaTe OCBOCHUA JUCHUIITIMHBI Oﬁy‘lalﬂﬂll/lﬁ(:ﬂ JOJIZKECH

3.1 |3narb:
3.1.1 | - TexHUYECKHE XapaKTEePHCTHKN, KOHCTPYKTHBHBIE 0COOCHHOCTH pa3padaThIBaeMbIX H HCIIOIb3YEMBIX ITH(POBBIX CHCTEM;
METOBI aHAJIN3a IKCIUTYaTallHOHHBIX XapaKTEPUCTHK MA(POBBIX;
3.1.2 | - mpUHIMIEI TOCTPOCHHMS TIPH CO3TAHUH CHCTEM aBTOMATH3aLUI; OCHOBHBIC KOHIICTIIIH CHCTEMHOT'O TIOAX0a 1
COBMECTHMOCTH Pa3IMYHBIX KOMIIOHEHT IIPH CO3AaHHU PEaIbHbIX CUCTEM YIPABICHUSL
3.2 | Ymern:
3.2.1 | - BEIOMpaTh TEXHUYECKHE CPEACTBA aBTOMATH3AINH II(PPOBBIX CHCTEM JUTS pPeaTi3alii KOHKPETHBIX CHCTEM; COCTABIISAT
TEXHUYECKUE 3a/1aHusl Ha pa3paboTKy U(POBBIX CHCTEM;
3.2.2 | - pa3pabaThIBaTh TEXHHUESCKHE 3aJaHUS HA pa3paboTKy NU(POBEIX CHCTEM; Pa3pabaThIBATh U3 THIOBBIX KOMIOHEHT
IU(POBBIX TEXHUYECKHE CPENICTBA C 3aJaHHBIMH XapPAKTEPHUCTHKAMHU
3.3 | Baajaers:
3.3.1 [ -coBpeMEHHBIMU METOJAaMH 3HEProcOepeTaroIuX U SKOJIOTHIECKH YHCTHIX TeXHOIOTHH;
3.3.2 | - METOIMKAMH aHAIN3a U OIEHKH TEXHWIECKUX M AKCIUTyaTAI[IOHHBIX XapaKTEePHCTHK III(PPOBBIX CPENICTB U CHCTEM
aBTOMATHU3ALMH U YIIPABJICHHUS.
4. CTPYKTYPA 1 COAEPKAHUE JUCHHUIIJINHbI (MOAYJIS)
Kon HanmeHnoBaHue pa3fenoB U TeM /BHJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uutpe | IIpumeuanue
3aHATUS 3aHAaTUs/ Kype M PAaKT.
Paznen 1. [IpuHIUNIIBI TOCTPOEHUS H
CTPYKTYpPa uM(POBBIX CHCTEM
aBTOMATHU3AIMU U YIIPABJIeHHS

1.1 IIpuHIMIBI HOCTPOEHUS U CTPYKTYpa 3 1 IK-3 TIK- JI1.1J12.2 0
1U(POBBIX CUCTEM aBTOMATHU3AIMU U 19 2103223354
yrpasienus /Jlex/

Paznen 2. MaremaTuueckue MoJe/1u
nH(POBBIX CHCTEM YIPABJIEHUS.

2.1 bubnnotexn TMCKpEeTHON MaTeMaTHKH B 3 4 TIK-3 IIK- JI1.1J12.1 0
MPOrpaMMHOM 00ECTIeYCHUN 19 JI2.2J13.1
MUKPOKOHTpOIEpoB kinacca ARM- J3.2
7. /J1a6/ 01323354

2.2 ANTOpUTMBI BBIYUCIICHUS IPOU3BOIHBIX U 3 1 IK-3 TIK- J1.1J12.2 0
WHTETPAJIOB HA MHOKECTBE JUCKPETHBIX 19 219323354
orueToB. /Jlex/

Paznen 3. MaremaTuueckue Moge/1u
PeryJisiTopoB B MPOCTPAHCTBe
JUCKPETHBIX 0TCYETOB.

3.1 MaremaTuuecKkue MOJIENIN PETYISITOPOB B 3 1 TIK-3 TIK- JI.1J12.2 0
NIPOCTPAHCTBE JUCKPETHBIX 19 21222324
orcuetoB /JIex/

Pasnen 4. CTpyKTypa U MeTOAMKA
NPOrpaMMHUPOBAHMS
MMKPOKOHTPOJL1epoB Kiacca ARM-7.

4.1 CTpyKTypa U METOIHMKA 3 2 TIK-3 TIK- JI1.1J12.2 0
NIPOrPaMMUPOBAHUSA MUKPOKOHTPOJIIEPOB 19 213223354
kinacca ARM-7 /Jlex/

4.2 AJNTOPUTMBI YIIPaBICHUS JUCKPETHBIMH 3 4 TIK-3 TIK- JI.1J12.1 0
BXOJaMH U BBIXOJaMH 19 JI2.2J13.1
MUKPOKOHTpOJLIEpoB kanacca ARM-7. J3.2
[IporpammupoBaHue anmnapaTHbIX 21222324

Taiimepos. /J1a6/

Paznen 5. BBoa, apxuBupoBaHue u
BU3yanu3auus uudposoii
HH(popManuu B cucTeMax
aBTOMATH3ALNU.




5.1 DopMUPOBaHUE U APXUBUPOBAHUE 3 2 IK-3 TIK- J1.1J12.2 0
nnpoBoii HHGOPMAIIMK B CHCTEMaX 19 2132232354
aBTOMATH3aIMHU | ynpasieHus. Cpexctsa
1 QJITOPUTMBI BH3YaJU3aliu Hu(poBoit
nHpopmanuu /Jex/

5.2 Anroput™mbl ckopoctHoro onpoca AIIIT ¢ 3 4 TIK-3 TIK- JI.1J12.1 0
HCIO0JIb30BAaHHEM KaHAJIOB IPSIMOTO 19 JI2.2J13.1
noctyna k mamsata (DMA). bubmmorexa J3.2
npouenyp s paboTsl ¢ auciuieeM /J1ab/ 21 52 D3 B4
Pa3nen 6. laTUYnKN M HCTIOJIHUTEIbHbIE
MeXaHH3MBbI ¢ HH(POBBIMHI
uHTepdericamu.

6.1 JlaT4nKy ¥ UCTIOTHUTENLHBIE MEXaHU3MBI 3 1 TIK-3 TIK- JI1.1J12.2 0
¢ uudpoBeiMu uHTEpGeiicamu. /Jlex/ 19 212252324

6.2 AJTOPUTMBI YIIPABJICHUE IArOBBIMU 3 4 TIK-3 TIK- JI.1J12.1 0
JBUTATEISIMH U IIU(DPOBBIMU 19 JI2.2J13.1
cepsornpuBogamu /J1ab/ J13.2

01323354

6.3 KonTtponbnas paboTta «AHANIN3 U CUHTE3 3 84 TIK-3 TIK- JI1.1J12.1 0
IU(GPOBBIX CUCTEMBI ABTOMATHU3AIMH U 19 JI2.2J13.1
ynpasnerns» /Cp/ J3.2

01323354

5. ®OHJ] OIEHOYHBIX CPEACTB

5.1. KoHTpoJibHBIE BONPOCHI U 331aHUA

Bormpock! k ax3amMeHy:

PPNk =

IIT.
9.
10.

Oo6mme monoxenus [ICAnY. Crpykrypa LICAnY.

Crpykrypa muxpokonTpoiuiepa STM32F407. Ilepudepniinsie ycrpoiictsa. IIponeccop u muasr MK.

Hopter GPIO u dynkiuu ux auHuil. AnbTepHaTUBHBIE (GYHKIMM JTUHUN TOPTOB.

Konrpomnep npepeBanuii NVIC. CoOBITHS, BEI3BIBAIOIINE MTPEPHIBAHU.

Crpykrypa DMA. Bo3moxuble HanpaBieHust pabotet DMA.

Wnrepoeiic SPI: Ha3zBanus, HanpasneHus U GYHKIUHU JUHUI CBsI3H UHTepdeiica. KackaqHoe MOAKIIOUCHHUE.

[una 12C: Ha3BaHUsA, HanpaBlIeHUs W QYHKIUHM JUHUN CBSI3M MHTepdeiica. Anpecalus yCTpOHCTB.
Xapaxrepuctuku ALIIT ADS1110. CrpykrypHas cxema ALIT ADS1110. Anpecartist, pesKUMBI pabOTEI 1 PETHCTPHI

[Moaxmrouenue AIIIl k MuxkpokoHtposuiepy uepes3 unrepdeiic [2C. Cxema nogxmrouenus AL ans u3mepenus Toka.
INocmenoBatenbHEIN 4-X MpoBoxHON MHTepdeiic aucmes: Ha3BaHus JUHMHN. [Iporece mepemaun (3amucu) HHPOPMAIUHU B

IHCIIICH — auarpamma. CxeMbI COeTMHEHUS JUCTUIES] ¥ BHEIITHETO Iporeccopa.

1.
12.

[lepenaua nanHbIx n300paxkeHust B popmare 16-tu u 18-t 6ut B nucmiee 1L19341 (auarpammer).
SHT10 — u¢poBoii NaTUMK BIAXKHOCTH M TeMIepaTypbl. CxeMa MOJKIIOYEHHS JJaTYMKa K BHEIIHEMY KOHTpPOJIIEpY.

HepeBo;{ L[I/I(l)pOBLIX IMOKa3aHUuN B BCIIMYNHY OTHOCHUTEIIEHOM BIAXKHOCTH.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

SHT10 — dopmaT nepegadnl JaHHBIX U3 JAATYHKA BIQXKHOCTU M TEMIIEPATYPHI.

LPS331APTR — matumk atMocgepHoro aapiaeHus SPI

SS495 - Jlatunk mMarauTHOTO ToJist Ha 3ddekre Xomra

bubmmorexn mukpokouTpomiepa STM32F407. Tunosoii Habop MHCTPYKIWH NepUpEpUITHBIX YCTPOUCTB.
Taiimepbl KOHTpOJJIEpa U UX MPOrPaMMHUPOBaHUE.

l'enepauns IIMUM u ynpaBneHue cepBepHON MaIIMHKOMU.

I'enepanust COXXKHBIX BBIXOJIHBIX CUTHaIOB ¢ moMoinbio [AIL.

3amuchk u uteHue uH(GopMmaruu Ha SD KapTy mamsT.

YucneHHOE MHTErPUPOBaHUe U TU(PQEepeHIIMPOBAHUE CPEACTBAMH KOHTPOJLIEpa.

Peanmmzanus [11]] 3akoHa perynupoBaHusi B KOHTPOJUIEPE.

5.2. TeMbl NHCBMEHHBIX PadoT

KOHTpOJ'IBHaH pa60Ta «AHaIN3 U CUHTE3 ONITHMAJILHOM CUCTEMBI aBTOMATHYCCKOTO YIpaBJICHUS» .

5.3. ®oH/x OLIEHOYHBIX CPEACTB

Pabouas nporpamma aucruminasl (PI1/]) obecrieuena GpoHIOM OIIEHOYHBIX CPEACTB IS IPOBEACHHS TEKYIIEro KOHTPOIIS U
MPOMEXYTOYHOH atrecTanuu. OOH/| BKIIOYAET MPUMEPHbBIE BAPUAHTHI 33JJaHHM, TECTbI, BOIPOCHI K TPOMEKYTOYHON aTTeCTAIUH.
@DoHJ1 OLIEHOUHBIX cpelcTB sBisiercs [punoxenuem k nanHou PI1/]

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

TUTIOBBIC 33IaHUS TS IPOBEIEHHS 1a00PaTOPHBIX,
KOHTPOJIBHBIE BOIIPOCHI [T OTYETa TaOOPaTOPHBIX padoT,
KOMIIJICKTBI TECTOBBIX 3aJaHHMH,

BOTIPOCHI K DK3aMEHY.




6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JuTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBo, rox | Komuu-Bo
JI1.1 | Kamus, B. U. [u ap.] [udpoBbie cUCTEMbI aBTOMATH3AINH U YIIPABICHHS Bonrorpan: 311. U3.
[DnexTponHBIit pecypc] : yaebHOE mocodue - BonrI'TY, 2016
http://library.volpi.ru
6.1.2. JlonotHUTE IbHAS JINTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue W3natensctBo, ron | Komnu-Bo
JI2.1 |bypues, A.T. JlaGopartopusiit npakTukym "LlndpoBeie cucTeMbl ypaBieHUs Bonrorpan: 1. U3,
YaCTOTHBIM 3JIEKTPOIIpUBOOM". BhIm. 3 [DneKTpoHHbIH BoarI'TY, 2013
pecypc] : yaebHoe mocobue - http://library.volpi.ru
JI2.2 | Kamns, B.W., CunaeB, |BwluuciuTebHbIC MATUHBI, CHCTEMbI U CETH. BBIT. 5 Bonrorpan: 3J1. U3 1.
AA. [DnexTponHbIi pecypc]: yaueGHOe mocobue - BonrI'TY, 2014
http://library.volpi.ru
6.1.3. Metoauueckue pa3padoTku
ABTODBI, COCTABUTENN 3arnaBue WznarensctBo, rox | Komuu-o
JI3.1 | Kamus, B. W. [Mudpossie cucTeMbl aBTOMaTU3aIMK. JJabopaTOpHBIi Bomxckuii: [b.u.], 1. U3,
IIPAKTUKYM [DIEKTPOHHBIN pECypc] : METOIUUECKUE YKa3aHUs - 2016
http://library.volpi.ru
JI3.2 | Tpymnukos, M. A. [u | JlaGopaTopHbIil IPAKTUKYM IO IPOTPaMMHUPOBAHUIO Bomxckwuii: BIIU 91 U3,
Ip.] MIPOMBIIIIJIEHHBIX KOHTPOJUIEPOB Ha si3bikax MOK (bumnain)
[OnexTpoHHBIH pecypc] : METOIUYECKHE yKa3aHHUS - Bonl'TY, 2016
http://library.volpi.ru
6.2. [lepeuenn pecypcoB HHPOPMALHOHHO-TE1eKOMMYHHKAMOHHOM ceTu ""UHTepHeT"
D1 | Caiir 6ubnunorexu BIIU (pumman)Bonr['TY: http://library.volpi.ru/csp/library/StartPage.csp
92 | DnexTpoHHO-O0uOIMOTedHas cuctema "HOpaidt": https://www.biblio-online.ru/
23 | DnexTpoHHO-OuOMMOTEUHas cucteMa "Jlanp": http://www.e.lanbook.com/
D4 | DnexTponHas-6nbmnoTeynas cucrema Bonr['TY: http://library.vstu.ru/
6.3.1 Ilepevyens NporpaMMHOIo odecrevyeHust
7.3.1.1 | IIporpamMHOe obecriedeHne TSl IPOBEICHNS TabOPaTOPHBIX paboT:
7.3.1.2 | MS Windows Server 2008. Microsoft Windows 7. IToanucka Microsoft Imagine Premium
7.3.1.3 | ID df8605¢9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyonuuensuonnstii gorosop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
7.3.1.5 | Cyomuuensnonnsiii goroBop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
7.3.1.6 | CyonuuensuonHsIi norosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-2016rT)
7.3.1.7 | CyomuuensnonHsIi norosop Ne KIMC-099-2014 ot 08.04.2014r. (moamucka Ha 2014-2015rT)
7.3.1.8 | Cyonmunensunonnsiid gorosop Ne Tr018575 ot 01.04.2013r. (moanucka ua 2013-2014rr)exerogHoe NpoyicHIe
7.3.1.9 | MS Office 2007 JIutiensust Ne 44780109 ot 10.11.2008 (6eccpounas)
7.3.1.1 | MS Office 2003 JIunensust Ne41449069 ot 25.04.2007 (Geccpounas)
0
7.3.1.1 | Keil uVision 4 (cBo6ozanoe I1O https://www .keil.com/download/license/);
1
7.3.1.1 | STM32 ST-LINK Utility (cBo6oauoe I1O http://www.st.com/en/development-tools/stsw-link004.html)
2
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | MaopManimoHHO-NIOMCKOBAs cHcTeMa (heIepaTbHOTO rOCYIapCTBEHHOTO yupexaeHus «PenepanbHblii HHCTUTYT
MIPOMBITIICHHOHW cOOCTBeHHOCTH (OectuiaTHbIN goctyn): http://www1.fips.ru
7.3.2.2 | Hayunas siektponnas ouomuoreka eLIBRARY:: https:/elibrary.ru/defaultx.asp
7.3.2.3 | UndopMaimioHHO-IIOMCKOBas CUCTEMa MaTeHTOoB: https://patents.google.com/
7.3.2.4 | DnextpoHHO-0MOIMOTeYHas cucTteMa "Jlaup": http://www.e.lanbook.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCHUIIJIMHBI (MOAY JIsI)
7.1 | BITU (pumman) BonrI'TY pacnonaraer MarepHabHO-TEXHHIECKOH 0a30, COOTBETCTBYIOIICH ACHCTBYIONIIM
MIPOTHBOIIOKAPHBIM MTPAaBUIIaM M HOpMaM U 00eCIieunBalolIeii MPOBEACHUE BCeX BUAOB YUeOHOW AeATeNbHOCTH,
MPEAYCMOTPECHHBIX Y4eOHBIM TUIAHOM O TUCHHUILIHHE.




7.2

7.3 | YaeOHBIe aymuTOpHH IS IPOBEACHHS 3aHATHH JISKIMOHHOTO THIIA, Ta00PaTOPHBIX paboT, IPYIITOBEIX U
UHIUBUIYaTbHBIX KOHCYIBTAIUH, TEKYIIIETO KOHTPOJIS M IPOMEKYTOUHOI! aTTecTalliil yKOMIUIEKTOBAHBI yueOHOM
MebOenbo (yaeOHast JocKa, O0CaJ0uHbIe MecTa 0 KOJMYECTBY 00y4aloIuxcs, pabouee MECTo MpernoiaBaTess) 1
TEXHHYECKUMH CPEIICTBAMH OOYUCHUS, CITYKAIUMH JUTS TIPEICTAaBICHAS yaeOHOH nH(opMauy OONBIION ayIUuTOPHH.

7.4

7.5 HpI/I IMPOBEACHUN 3aHATHH JICKIITMOHHOTO THUIA HCIOJIB3YCTCA IEMOHCTPAIIMOHHOC O60py£[0BaHI/I€ u y‘{e6H0-HaI‘J'IH,ILHLIe
HOCO6I/I5{, O6CCHG‘{I/IB3.IOHII/I€ TEMATUYCCKUEC WITKOCTpAalluX 10 TeMaM pa60qel71 IporpaMmsbl TUCITUITIIIAHBI.

7.6

7.7 MaTCpHaHBHO-TeXHI/I‘leCKOC obecrieyeHre BKIIIOYACT B ceOst J'Ia60paTOpI/II/I, OCHAIlICHHBIC J'Ia60paTOpHLIM 060py£[0BaHI/ICMI

7.8

7.9 | 1)JIaboparopus A-29

7.10 | Ilnazmennas nanens 421G, 1 cepsep, 10 komnbroTepoB

7.11

7.12

7.13 | TloMereHust U1 CAaMOCTOSITEIbHOM PabOThl O0YUYAIOIINXCS: METOANYECKU KabuHeT Kadeapsl BAD A-25, yntanbHbIi 3a1
OHMOJIMOTEKH, BEIYUCITUTEIbHBIN 1IeHTp BITH.

7.14 | [ToMemnieHus U1 CaMOCTOSITEIIBHOH paOOTHl 00YJarOIIMXCSI OCHAIIEHB! KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO
oIKITFoUeHus K ceTr "MHTepHeT" 1 o0ecrieueHueM JOCTYIIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO CPEy
OpraHu3alyu.

7.15

7.16 | Onexrponno-6udamoreunas cucrema BIIU (puman) BonrI'TY obecnieunBaeT BOZMOKHOCTD JOCTYIA 00YJaIOIIErocs 13
000 TOUKH, B KOTOPOH MMeeTCs JOCTYI K HH()OPMAIMOHHO-TEIEKOMMYHHUKAITHOHHON ceTH "MHTepHeT", Kak Ha
teppuropuu BITN (punuman) BonrI'TY, Tak u BHe ero.

8. METOANYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCA IO OCBOEHUTIO JUCHUITIJIMHBI (MOAY JIS)

OCHOBHBIMHU BHUJaMU 3aHATHI 110 JAUCHUTIUIMHE SABJIAIOTCA ayAUTOPHBIC 3aHATUA: JICKIUN U na6opaTopHLIe 3aHATHUA, a TAKKC
CaMOCTOATEIbHAA pa60Ta CTyACHTaA.

Jlexun

KoHcnekTipoBaHue JeKINi peKOMEH/TyeTCs] BECTH B CIICIIHAIBHO OTBEIACHHOM IS 3TOTO TeTPaaH, KaXKIbIi JINCT KOTOPOH TOJDKEH
UMETb 10N (4-5 ¢M) AT JOTIOTHUTENIBHBIX 3aMucei.

B koHCHEKTe peKOMEHAyeTCs 3alUChIBATh TEMY M IIIaH JICKIUH, PEKOMEHIyeMY0 JINTepaTypy K TeMe. 3alHcH pa3aesoB JICKINU
JIOJKHBI HMETb 3aroJIOBKH, T10/[3ar0JIOBKH, KpacHble CTpOKH. Ha3BaHHBIE B JIEKIIUN CCBHUIKH Ha IIEPBOMCTOYHHUKH HaJ0 TIOMETHTH Ha
TIOJIAX, YTOOBI IIPH CAMOCTOSATENIFHOW paboTe HAMTH 1 MCIONB30BATh HX.

B koHCHEKTE JOCIIOBHO PEKOMEHIYETCS 3alUCHIBATh TOJIBKO OIPEeNICHNS TOHATHH, KaTeropuii u T.11. MIHoe U3110KeHHOE JIEKTOPOM
JIOJDKHO OBITB 3aIIMCaHO CBOMMH CJIOBaMH. PekoMeH ryeTcst BRIpaboTaTh U NCIIOIb30BaTh JOIYCTUMBIE COKPAICHUs Hanboiee
pacnpoCcTpaHEeHHBIX TEPMUHOB M TIOHSTHH.

B koHCHEKT peKOMEHIyeTcs 3aHOCHTH BCE, UTO MPEMOAABATEeNb IHIIET Ha JOCKE, a TAKXKE PEKOMEHTyeMbIe ()OPMYIIBI, CXEMHI,
TaOJIUILIBI, AUArPAMMBI U T.J1.

Pexomenyercst H3yquTh U OTPadOTaTh NPOCIYIIAHHBIC JEKIUN 03 TPOMENJICHHS — 3TO 3HAYUTEIILHO COKOHOMMT BpeMsl U
CIIOCOOCTBYET JIydIIEMY YCBOCHHIO MaTepHaa.

JlaGoparopHbie paboThI

JlaGopaTopHBIe 3aHATHS MIPeAHA3HAYCHBI U 3aKPEIUICHNS 3HAHHUH, TOJYYSHHBIX 00YJaroNMMUCS TIPH OCBOCHUH TEOPETHIECKOTO
Martepuana. B xozne nposeneHus 1a00paTopHON pabOTHI HCHONB3YIOTCA METOANYECKUE YKa3aHUS 110 AUCIUILIHHE.

CamocTosTenbHas pa60Ta

Ocoboe MecTo Cpe€au BUOOB CaMOCTOSITEILHOM pa6OTI:I 3aHUMacT pa60Ta C ﬂnrepaTypoﬁ, 3J'I€KTpOHHO-6I/I6J'II/IOTC‘{HLIMI/I pecypcamu
u I/IHQ)OpMaHI/IOHHO-CHpaBO‘{HHMI/I CHUCTEMAaMU, ABJIAONIHUECA OCHOBHBIMU METOJaMH CaMOCTOATCIBHOI'O OBJIAACHHA 3HAHUAMU.

CaMOKOHTPOTIb

CaMOKOHTPOJIb 3HAHUH, TIOJIy9eHHBIX YIAIIUMICS TP U3YUCHNH Pa3/IesioB (OCBOCHHE TEOPETHUECKOTO MaTepHaa, BEITOJTHEHIE
MPaKTUIECKUX 3aJJaHNIT) PEeKOMEH/YETCS OCYIIECTBIISATH C TOMOIIBIO OIEHOUYHBIX cpecTB «KoHTpomsHbIe BOmpock» 1 « TecToBbIe
BOIPOCHI», IIPEICTaBICHHBIX B DOH/IE OLICHOYHBIX CpelcTB. JJaHHBIE pecypChl TO3BOJISIOT 00YYaloIeMycsi CAaMOCTOSTEIILHO

OLICHHUTH CTCIICHb YCBOCHH MaTCpHaa.

MCTO,HI/ILIECKI/IC PEeKOMEHAAIUU 11O O6y‘{€HI/IIO JIML ¢ OTPaHUYCHHBIMH BO3MOKHOCTAMU 3I0POBbs 1 MHBAJIUIOB!:




B cooTBEeTCTBHUH ¢ METOANYECKUMHU peKoMeHAanusaMu MunoopHayku PO (ytB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TPEeAIoIaraeTcsl HCIONb30BaTh COIMATBHO-aKTUBHEIE M Pe()IIeKCHBHBIC METOIBI O0YICHUS, TEXHOJIOTUH COLMOKYIETYPHOH
peabHIMTaLUH C LEJIBI0 OKa3aHUS IOMOIIH B YCTAHOBJICHUH ITOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIICHHH C IPYTUMHU CTYACHTaMH,
CO3/1aHMH KOM(OPTHOTIO IICUXOJIOTMYECKOT0 KJInMarta B cTyAeHueckoil rpynmne. [logbop u pa3paboTka yueGHBIX MaTepHaIoB
HPOU3BOIATCS, TI0 MEPE HEOOXOIMMOCTH, C YUETOM MPEIOCTaBICHHS MaTepraia B Pa3JINUHbIX (opMax: ayUalIbHON, BU3YaJIbHOH,
C MCTIOJIB30BaHUEM CIEINAIBHBIX TEXHHYECKHUX CPENICTB M MH(DOPMAIIOHHBIX CHCTEM.

OcBoenne qucuuruiuHb! JuiiamMu ¢ OB3 ocyIecTBIsieTcs ¢ UCTIONB30BaHUEM CPEICTB 00yUEHHUs OOIIETO U CIIeHUATIBHOTO
Ha3Ha4yeHUs (IEPCOHAIBHOTO U KOJUICKTHBHOT'O UCIOJIB30BaHus). MaTepHanbHO-TeXHHUECKOe 00ecieYeHHe IIPelycMaTpUBaeT
TpHUCTIOCOOJICHHE ayIuTOpHii K Hyxkxam jurl ¢ OB3.

®Dopma MPOBEACHHS aTTECTALNH TSI CTyACHTOB-UHBAINAOB YCTAHABINBACTCS C YIETOM HHANBHIYAIbHBIX ICUXO(PH3MIECKUX
ocobenHocteit. [{nsa crynenros ¢ OB3 npexycMaTpuBaeTcst JOCTyHas GopMa NpeAOCTaBICHHUS 3alaHHi OLIEHOYHBIX CPEACTB, a
HUMEHHO:

. B TI€YATHOM WM AIIEKTPOHHON (hopMe (UL JINI ¢ HapYIICHUSIMH OIIOPHO-JBUTATEIIFHOTO aIliapara);

. B TI€YaTHOH (hOopMe WU 3IEKTPOHHOH (hopMe ¢ yBeTMUIEHHBIM HIPU(PTOM H KOHTPACTHOCTBIO (IJIS JIMI[ C HApYyHICHUAMHI
CcllyXa, peUH, 3peHHs);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHUs BCIyX (AJIS JINI] C HApYIICHUSAMH 3pCHUS).

CTryneHTaM ¢ HHBAIUIHOCTHIO YBEIIMYUBACTCS BPEMSI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI. [IJIsl TAKUX CTYAEHTOB
IpeIyCMaTPUBACTCS TOCTYIHAS (hopMa MPEAOCTABICHUS OTBETOB Ha 33/1aHHs, 2 IMEHHO:

. MUCHbMEHHO Ha Oymare Wijx HaOOpOM OTBETOB Ha KOMIIBIOTEpE (IS JIMI[ ¢ HAPYIICHUSIMH CIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C HCIOJH30BaHUEM YCIIYT ACCHCTEHTA (VIS JIUI ¢ HAPYIICHHSIMA OTIOPHO-
JIBUTATEIILHOTO amnmapara);

YCTHO (TS JIMI] ¢ HAPYIICHUSIMH 3PSHHS, OMTIOPHO-IBUTATEILHOTO arnapara).




