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 .

BBenenue B HanpaBJieHUe

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit ABTOMATHKA, 3JIEKTPOHHKA U BbIYHCIUTEIbHASI TEXHUKA

Y4eOHblil m1an 15.03.04-15 -1-3933.plx
Hampasnenue noarotoBku - 15.03.04 "ABTOoMaTuzalusi TEXHOJIOTMYECKHUX MPOLECCOB U
TIPOU3BOACTB"

npo b - ABTOMATH3aIHs TEXHOJOTHYECKUX MPOLIECCOB M MPOU3BOACTB (TI0 OTPACIISIM)

Krammpuxarus O0akanaBp
®dopma o0ydeHust O4Hast
OO0mmast TpyI0eMKOCTh 4 3ET
Yacos 1o yueOHOMY IIaHYy 144 Bunbl KOHTpOJIS B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBI 4
ayJUTOPHbIE 3aHATHS 48
caMocCTosTeIbHas paboTa 60
Yyachl HA KOHTPOIb 36

Pacnpeue.ﬂelme YaCoB JUCHUILIMHBI IT0 CeEMeCTpaM

Cemectp
(<Kypc>.<CemecTtp Ha 4(2.2)
Kypee>) Uroro
Henenp 16 4/6
Bun 3anaruit v | P | v PII

Jlexiuu 16 |16 |16 |16
JlaGopaTopHsIe 16 |16 |16 |16
[IpakTuueckue 16 (16 |16 |16
B Tom uuncne uHT. 16 (16 |16 |16
Wroro ayn. 48 |48 |48 (48
KonrakrtHas padorta 48 |48 |48 (48
Cam. pabota 60 [60 |60 |60
Yacel Ha KOHTPOJIb 36 |36 |36 [36
Hroro 144 1144 | 144 | 144




IIporpammy coctaBui(u):

x.m.H., 3as.xap, Cunaes A.A.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

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

3aB. kadpenpoit Cunaes A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

BBenenue B HalnpaBJieHUe

paspabotana B cootBercTBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIA CTAHAAPT BBICIIEr0 00pa30BaHus 1O HapaBieHUIo noarorosku 15.03.04
ABTOMATHU3ALIMA TEXHOJIOTUYECKUX ITPOLIECCOB
N ITPOU3BO/ICTB (ypoBens bakanaBpuara) (mpruka3z MunoOprayku Poccun ot 12.03.20151. Ne200)

COCTaBJICHA HAa OCHOBAaHHNH y‘{e6HOI‘O I1aHa:

Hamnpasnenue noarotosku - 15.03.04 "ApromaTu3aiysi TEXHOJIOTMUECKUX MPOIIECCOB M MPOU3BOJCTB"
pOoQIITL - ABTOMATH3AIHSI TEXHOJIOTHYSCKHUX MPOIECCOB M MPOU3BOCTB (IT0 OTPACIISIM)

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

Cpoxk aeiictBust nporpammsr: 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 Cumnae 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

IIpotokonm oT 2020r. Ne
3aB. xaenpoit Cumnaes 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
3aB. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 HCHB JUCHUTIUIMHBI COCTOUT B O3HAKOMJICHUU CTYJACHTOB C O6HII/IMI/I TPpUHOUIIAMUA TOAX0Aa K aBTOMAaTU3aIlNN
TEXHOJOIMYCCKUX ITPOLIECCOB.

1.2 | PaccMaTpuBaroTCs BOIIPOCHI CHHTE3a CHCTEM aBTOMATHUECKOTO yIpaBieHus. MaTtepuan Kypca IOMOraeT CTy[AeHTaM
pHOOpPECTH NePBUYHbIC 3HAHUS U HABBIKU B 00J1aCTH aBTOMATH3AINH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

ux (pazzmen) OOIT: | b1.B.JIB.11

2.1 | TpeGoBaHud K NpeBapUTeJbHON NOATOTOBKE 00y4al0IIerocs:

2.1.1 | ConporusineHue MaTepruanoB

2.1.2 | YueOHas npakTrKa ( IIPaKTHKA MO TOIyIEHHUIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHI W HABBIKOB, B TOM YHCIIE
MEPBUYHBIX YMEHUI U HABBIKOB HAYIHO-UCCIE0BATEILCKON NeITeIbHOCTH )

2.1.3 | ITakeTsl IpUKIaIHBIX HHXXEHEPHBIX IPOrpaMM

2.1.4 | ITakeTsl IpUKIaJHBIX IPOrPAMM B YIIPABICHUU

2.1.5 | HauepTaTenpHas reoMeTpHsl M HH)KEHEpHAs rpaduka

2.1.6 | lenoBoe oO1ieHue

2.2 | [ucuMIMHbI ¥ NPAKTHKH, JJIS1 KOTOPBIX OCBOEHHE JAHHOMH TUCHHUILIMHBI (MOAYJIs1) HEO0X0ANMO KaK
npeauiecTByoIee:

2.2.1 [ OCHOBBI METOJJOB HHXKEHEPHOTO TBOPUECTBA

2.2.2 [ [ToaroToBKa K mpoLeAype 3alIUTHI U IPOIeIypa 3alIUTEI BEITYCKHOM KBATH(HUKAIIOHHON paboThI

2.2.3 | ConpoTHBIEHUE MaTEPUATIOB

224 OpFaHI/ISaHI/Iﬂ " IINTAaHUPOBAHUC aBTOMATH3HUPOBAHHBIX ITIPOU3BOJACTB

2.2.5 | OcHOBBI OM3HEC-TTAHUPOBAHHUS

2.2.6 | Texunueckas mexaHuka (Jletaay MalImH U OCHOBBI KOHCTPYHPOBAHUS)

2.2.7 | 3amuTa HHTEIUIEKTYalbHONH COOCTBEHHOCTH

2.2.8 | KommbrotepHas rpaduka

2.2.9 | MammuHas rpaduka

2.2.10 | I[TatenTOBEIEHNE

2.2.11 | [Ipou3BoaCcTBEHHAs MpaKTHKA (ITPAKTHKA IO MOJYICHUIO PO()EeCCHOHATBLHBIX YMEHHH U OTBITa PO(ECCHOHATEHOM
JIeSITEITBHOCTH )

2.2.12 | OcHOBBI IPOEKTHO-UCCIIEIOBATEIHCKON eI TENFHOCTH

2.2.13 | [IpaBuina opopMIICHUS TEXHUIESCKON TOKYMEHTAIIUH

2.2.14 | IIporpammHOe oOecriedeHre CUCTEM YIIPABIICHUS

2.2.15 | IIpenauruioMHas npakTHKa

2.2.16 | IIpoexTupoBaHie aBTOMaTU3UPOBAHHBIX CHCTEM

3. KOMIIETEHIIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS AUCLUATLINHEI
(MOZY.JI)

IIK-4: cnocoGHOCTbIO YYACTBOBATH B MOCTAHOBKE Ie1eil MpoekTa (IMPorpaMmsl), ero 3a1a4 MpH 3aJaHHbIX KPUTEPHUSX,
neIeBbIX (YHKIUAX, OrpAHUYEHUAX, Pa3padoTKe CTPYKTYPHI €ro B3anMOCBsI3€eid, onpeie/ieHHH MPUOPUTETOB PelIeHHs
32724 ¢ y4eTOM IMPABOBHIX H HPABCTBEHHBIX ACIEKTOB MPO()ecCHOHAIBHOM IeATeJHbHOCTH, B pa3padoTKe MPOEKTOB
H3JeJIMIi ¢ y4eTOM TeXHOJIO0rH4eCKUX, KOHCTPYKTOPCKHX, IKCILIYaTAIlHOHHBIX, 3CTETHYECKHX, JKOHOMUYECKHX H
ynpaBjieHYeCKHX IIApaMeTPoB, B pa3padoTKe MPOEKTOB MOJAEPHH3AINH 1€eii CTBYIOIINX MPOU3BOJCTB, CO3JaHUH HOBBIX, B
pa3padoTKe CPeACTB M CHCTEM aBTOMATH3AIMH, KOHTPOJISI, TMATHOCTHKH, NCIBITAHUI, yPABJIEHHS MPOIECCAMH,
SKH3HEHHBIM IMKJIOM MPOIYKIMH U ee KA4eCTBOM B COOTBETCTBHM € TEXHHYECKHMH 3aIaHUAMH M HCI0JIb30BaHHEM
CTAH/IAPTHBIX CPECTB ABTOMATU3AIMH PACYETOB U NPOEKTHPOBAHHUS

3HaThb:

YMmeTb:

Baagern:

IIK-5: cnocoGHOCTbI0 YYACTBOBAThL B Pa3padoTKe (HA OCHOBe JefCTBYIOIINX CTAHIAPTOB U IPYroil HOPpMATHBHOM
AOKYMEHTALMH) MPOeKTHOI U padoyeil TeXHMYECKOI JTOKYMEHTAIMU B 00/1aCTH ABTOMATU3ALUU TEXHOJIOTHYECKUX
NPOLECCOB ¥ MPOU3BOIACTB, HX IKCIIYATALMOHHOMY 00CJIYKHBAHUIO, YIIPABJEHMIO >KM3HEHHBIM LIMKJIOM NPOAYKIMH U ee
KAa4YeCTBOM, B MEPONPHUATHSAX N0 KOHTPOJII0 COOTBETCTBHS Pa3padaTbiBaeMbIX NPOEKTOB H TeXHUYECKOI HOKYMEHTAMH
AefiCTBYIOIIMM CTAHAAPTAM, TEXHHYECKHM YCJIOBUSIM U IPYTHM HOPMATHBHBIM 10KyMeHTaM

3HaThb:

YMmeTb:




Baagern:

B pe3yJjabTaTe OCBOCHUA JUCHUIITIUHBI 06yqalo1uu171csl JOJIZKEH

3.1 |3narb:
3.1.1 [ -OCHOBHBIE TIOHATHSA M OTIPEJICTICHUS aBTOMATH3AIIH;
3.1.2 | -TeXHOJIIOTHYECKHE MIPOLECCHI, KaK 0OBEKTHI aBTOMAaTH3ALIHH;
3.1.3 | -BHABI ¥ CTPYKTYpy CUCTEM aBTOMaTHYECKOTO yIPABICHHUS;
3.1.4 | -npUHLUIBI TPOTPAMMHUPOBAHUSI IOTHYECKUX KOHTPOJIEPOB;
3.1.5 [ -xnaccuGuKaIuio MPOMBIIIIEHHBIX POOOTOB.
3.1.6
3.2 | Ymerh:
3.2.1 | -onpenenaTs ypoBeHb ABTOMATH3AIIMN TEXHOJIOTHUECKHX ITPOIIECCOB;
3.2.2 | -BBIOMpATH CHCTEMY aBTOMAaTHYECKOTO YIPABICHHUS;
3.2.3 | -mporpaMMHpOBATh BCTpPanBaeMble CHCTEMBI AaBTOMAaTH3ALHH.
3.3 | Baragernb:
3.3.1 | -onpeneneHus: ypoBHS aBTOMAaTH3aL[MN TEXHOJIOTHYECKHUX IIPOLIECCOB;

332

-paboTHI ¢ IPOrPaMMHUPYEMBIMHI KOHTPOJLICPaMU;

333

-pa3pabOTKH CHCTEMBI yIIPABICHUS ITPOMBIILICHHBIM POOOTOM.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOOYJIS)

Kon HaumeHoBaHuUe pa3/iesioB U TeM /BUJL Cemectp / | YacoB | Kommneren- | Jlureparypa | Uutpe | Ilpumeuanue
3aHATHA 3aHATUsA/ Kype 197074 DPaKT.
Pa3znen 1. ABTomaTu3zanus
TeXHOJIOTHYEeCKUX MPOLECcCoB.

1.1 OCHOBHBIE TTOHSTHUS U OTIPEIEIEeHUS 4 2 T1K-4 TIK-5 JI1.1 0
ABTOMAaTH3allMH TEXHOJIOTHYECKIX JI1.2J12.1
rporieccoB. /JIex/ 2.2

212233524

1.2 TexHoMOTUYECKUE OOBEKTHI KaK 4 2 ITK-4 TIK-5 JI1.1 0
TPOLIECChl ABTOMATU3AIIUU U MX JI1.2J12.1
cBoiictsa. /JIek/ 2.2

D12233 524

1.3 W3yuyeHne TUIIOBBIX TEXHOJIIOTHYECKUX 4 4 IK-4 TIK-5 J1.1 4
MPOLIECCOB, KAK 0OBEKTOB JI1.2J12.1
aBTomaru3anuu. /T1p/ 2.2

21223324
Pazgen 2. CucreMbl aBTOMATHYECKOI0
yHpaBJieHUsl.

2.1 CucreMbl aBBTOMaTHYECKOTO 4 2 TIK-4 TIK-5 J.1 0
perynupoBanus. CTpyKTypa U OCHOBHbBIE JI1.2J12.1
nioHsiTysl. /JIex/ J12.2

21222354

2.2 CHHTE3 CUCTEM aBTOMATHYECKOTO 4 2 ITIK-4 TIK-5 JI.1 0

ynpasneHus. /Jlex/ J1.2J12.1
2.2
21223324
2.3 CucteMbl aBBTOMaTHYECKOTO 4 4 ITIK-4 TIK-5 JI1.1 4
perymaupoBanus. /TIp/ JI1.2J12.1
22
212233524
Paznen 3. [Iporpammupyemble
JIOTM4eCcKHe KOHTPOJLJIephl.

3.1 IIporpammupyemsle Jorudeckue 4 4 I1K-4 ITK-5 J1.1 0

KOHTpoJutepsbl. /JIek/ JI1.2J12.1
2.2
210222354

3.2 IIporpamMmmupyemsbie JTOrHYECKHe 4 4 IIK-4 TIK-5 J.1 4

KoHTpoJutepsl. /TIp/ J1.2J12.1
2.2
21222354




Paznen 4. IIpoMblisieHHbIE POOOTHI.
4.1 IIpowmpiennsie poooTsl. /JIek/ 4 4 [K-4 I1K-5 J.1
J1.2J12.1
2.2
2122933 54
4.2 IlepcnexTHBbI IPUMEHEHUS 4 4 I1K-4 I1K-5 Jd1.1
MIPOMBILUICHHBIX poOoTOB. /I1p/ J1.2J12.1
2.2
2122533 54
4.3 OcHoBs paboTs! ¢ Arduino Uno. 4 4 [IK-4 T1K-5 J1.1
Honkmouenue k [IK. Ynpasnenue JI1.2J12.1
cBeToanoioM. /J1ad/ JI2.2J13.2
2132253 54
4.4 Pabora ¢ maketHOH matoit. /J1a6/ 4 4 IK-4 TIK-5 J1.1
J1.2J12.1
J12.2J13.2
212253 54
4.5 Pa3paboTka nprItoskeHus ISt 4 4 IK-4 T1K-5 J1.1
MOJIKITIOUYEHUS TaTYMKOB. /J1ab/ JI1.2J12.1
J12.2J13.2
213225354
4.6 IIpunoxxenue 11 yrpaBiieHuUs I1aroBbIM 4 4 IIK-4 T1K-5 J.1
neuratenem. /J1ad/ JI1.2J12.1
JI2.2J13.2
2132253 54
4.7 KonTtponbHas padota «Pa3paboTka 4 60 I1K-4 TIK-5 J1.1
CTPYKTYPHOM CXEMbI IPOMBILIIEHHOTO J1.2J12.1
pobota» /Cp/ J12.2J13.1
J3.2
212253 54
4.8 IIpomexxyrounas artectarus /JK3amMeH/ 4 36 [IK-4 T1K-5 J.1
J1.2J12.1
J12.2J13.1
J13.2
D12233 524

5. ®OHJ] OIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIE BONPOCHI U 33IaHUA

Bomnpock! k 5K3aMeny:

1.CucremMa aBTOMAaTU4ECKOTO YIPABICHUSI.

2.Ilonarue aBromatuszanuu. Llens 1 3ajaun aBToMaTu3aluy.

3.Bunapl aBromMatu3anuu. Mx kpaTkasi XxapaKTepHCTHKA.
4.Texnomornyeckux mnpornecc. CBoHCTBa U KiIacCH(UKAIIHS.
5.®OyHKIMOHAIbHAS CXE€Ma aBTOMAaTU3alUl TEXHOJIOIMYECKOTO IIPOLECcca.
6.UTo Takoe TEXHOJIIOTHUECKHUH epexo (TEXHOIOTHYeCKas Oreparius).
7.0npeneneHye ypoBHs aBTOMAaTU3ALH TEXHOIOTUIECKOT0 IIpolecca.
8.00bekT aBTOMaTH3aIH. OCHOBHEIE CBOMCTBA.

9.Ha3HaueHne 1 BUJBI CHCTEM aBTOMAaTHIECKOTO YIIPABICHHS.
10.CtpykTypa cuUCTEMbI aBTOMaTUYECKOTO YIIPABICHHUS.

11.Cucremsl peryaupoBaHusl PEPHIBUCTOTO ACHCTBUSI.

12.CucteMsl peryIupoBaHus HEIIPEPHIBHOIO ACHCTBUS.

13.3aK0HBI peryITHpOBaHHUS.

14.ITepexogHble IPOLIECCHI CUCTEM PETyIUPOBAHUSL.

15.IToxazaTenn kadecTBa MpoIiecca peryIupoBaHHs.

16.ITonsTHE NPOrPaMMHUPYEMOT'O JOTHYECKOIO KOHTPOJLIEPA.
17.CTpykTypHasi cxeMa MUKpPOIPOLECCcopa.

18.0OcHoBubie Moaynu [IJIK. Knaccudukarusi.

19.Cxembl noakmouenus T1JIK.

20.JIpuHIXIBI TPOTPAMMHUPOBAHUS JIOTHIECKUX KOHTPOIJIIEPOB.
21.0OcHosHbIe s13b1KH nporpammupoBanus [TJIK.

22 TIpoMbinuieHHbIE poOO0TH. OCHOBHBIC TIOHATHS U ONPEACIICHNSI.

23 .Knaccudukarms poOOTOB.

24.OCHOBHBIE y37Ibl IPOMBIIUIEHHBIX POOOTOB.

25 .JIpuHUMIIBI YIPaABIEHUS IPOMBILIIEHHBIMU POOOTaMHU.
26.THuImoBbIe IPOIIECCHI IS IPHMEHEHHS IPOMBIIIIIEHHBIX POOOTOB.




5.2. Tembl NUCBLMEHHBIX PadoT

KontponbHas pabora «Pa3paboTka CTpYKTYpHOI CXeMbI IPOMBIIUICHHOTO POOOTa.

5.3. ®oH/ OLIEeHOYHBIX CPeACTB

Pa6ouyas nporpamma nuctuminasl (PT1/]) obecnieuena (poHIOM OLIEHOUYHBIX CPEACTB IS MPOBEACHUS TEKYILEr0 KOHTPOJIS U
MIPOMEXYTOYHOHN aTTECTAIUHU.

®DoH/1 BKITFOYAST MPUMEPHBIC BApUAHTHI 33JJaHUH, TECTHI, BOIIPOCHI K IPOMEXKYTOUHOH arTectanuy. DOH]] OIICHOYHBIX CPEJICTB
apisercs [Ipunoxenuem k nannou PIII.

5.4. l'[epeqem, BU0B OLICHOYHBIX CPEACTB

THUIIOBBIE 331aHUS IS IPOBEACHHUS JIAOOPATOPHBIX/IIPAKTHUECKUX PaboT,
KOHTPOJIbHBIE BOIIPOCHI IS OTYETa JJa0OpaTOpHBIX padoT,

KOMIUTEKTHI TECTOBBIX 3a/IaHHH,

BOITPOCHI K K3aMEHY.

6. YA EBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas uTEpaTypa

ABTODBI, COCTABUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 |HBanos A.A. ABTOMaTH3aIMsI TEXHOJIOTHUYECKUX MPOILIECCOB M MPOU3BOJICTB: 2 Mocksa: DOPYM: 39
- U3I.MCIIp. U Jo11. - (Bricmiee o6pa3oBanue) NHO®PA-M, 2015
JI1.2 | Cumnaesa, E. 10O., Beenenne B HanpaBeHue [ DIEKTPOHHEINA pecypc]: yaeOHoe Bomxckuit, 2019 1. U3,
Epemuna, E. JI. nocobwue - http:/lib.volpi.ru
6.1.2. lonoJiHMTEIbHAS JTUTEPATYypa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, rox | Komuy-Bo
JI2.1 |®ypcenxo, C. H. [u ABTOMAaTH3AIMSI TEXHOJIOTHYECKUX TPOIECCOB [ DNEKTPOHHBIIH Mpunck: Hosoe L. U3J.
ap.] pecypc] : yuebHoe mocobdue - https://e.lanbook.com/book/64774 3Hanue, 2014
JI2.2 | Cunaes, A. A., ITpoekTHpOBaHKE BCTpaMBaeMBIX cUCTeM Ha Tiatgopme Arduino |, 2021 1. U3,
Cuiaesa, E. 10. [DnexTpoHHBIH pecypc]: yaebHOe mocobwue - http://lib.volpi.ru
Epemuna, E. JL
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WsnatenscrBo, rox | Komuu-Bo
JI3.1 [CaBuum, A. B. Bsenenue B HalpaBiIcHUE: BBIIOJIHEHUE CEMECTPOBOM Bomxckuii: BII 1. U31.
(KOHTpONIEHON) paboThl [DNEKTPOHHBIHN pecypc]: MeToIuuecKue (puman)
ykazaHwus - http://lib.volpi.ru BonrI'TY, 2016
JI3.2 | CaBuur, A. B. Baenenne B HanpaieHue. JIabopaTOpHBI IPaKTHKYM Bomxckwuii: BITN 1. U3,
[OnexTpoHHBII pecypc]: METOAUYECKHE YKA3aHUS - (pumma)
http://lib.volpi.ru BoarI'TY, 2016

6.2. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHUKAIMOHHOI ceTH "UHTepHeTt"

31 | Dnekrponnas obubnuoreka BITU (punman) BonrI'TY: http://library.volpi.ru/csp/library/StartPage.csp

92 | DnekxtpoHHo-0ubnuoTeuHas cuctema Bonr['TVY http://library.vstu.ru

33 | DnexTpoHHO-6MOMHOTEUHas cucteMa «Jlanb» www.e.lanbook.com

34 | DnexTpoHHO-6MOMHOTEuHas cucTteMa "FOpaift": https://www.biblio-online.ru/

6.3.1 IlepeyeHb MPOrpaMMHOro odecrneveHms

7.3.1.1 | IIporpaMmMHOe obecriedeHne I TIPOBEICHNS TabOPaTOPHBIX PaboT:

7.3.1.2 | MS Windows 7 IToxmucka Microsoft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.1.4 | Cyonuuensuonnsiid goroop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)

7.3.1.5 | Cyonunensuonnslii goroop Ne KMC-193-2016 ot 25.04.2016r. (moxnucka Ha 2016-2017rr)

7.3.1.6 | Cyonunensuonnsiii goroop Ne KMC-108-2015 ot 07.04.2015r. (moamucka na 2015-2016rr)

7.3.1.7 | Cyomunensuonnsiii qoroop Ne  KHMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rT)

7.3.1.8 | Cyomunensuonnstii gorosop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rT)exeroanoe npo jicHNUE;

7.3.1.9 | MS Windows XP IToamucka Microsoft Imagine Premium

7.3.1.1 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4

7.3.1.1 | Cyomunensuonnsiit qorosop Ne Tr000150654 ot 07.07.2017r. (moanucka ua 2017-2018rr)

7.3.1.1 | Cyomunensuonnsii qorosop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-20171T)




7.3.1.1 | Cyomunensuonnsiii goroop Ne KMC-108-2015 ot 07.04.2015r. (moamucka na 2015-2016rT)

3

7.3.1.1 | Cyonunensuonnsiii gorosop Ne  KHMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr)
4

7.3.1.1 | Cyonuuensuonnsiii goroop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr) exeronHoe npoyieHue
5

7.3.1.1 | MS Office 2007 JIunen3us Ne44780109 ot 10.11.2008 (6eccpounasn);
6

7.3.1.1 | MS Office 2003 Jutiensust Ne41449069 ot 25.04.2007 (6eccpounas)
7

7.3.1.1 | Keil uVision 4 (cBob6omuoe T1O https://www.keil.com/download/license/).
8

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U opMaIimioHHO-IIONCKOBAs CHCTeMa (heIepaTbHOTO TOCYIapCTBEHHOTO yupekaeHus «PenepaabHbIi HHCTUTYT
MIPOMBIIIICHHOH coOCTBeHHOCTH (OectuiaTHeIi goctyn): http://www1.fips.ru

7.3.2.2 | Hayunas snektponnas ouomuorexa eLIBRARY:: https://elibrary.ru/defaultx.asp

7.3.2.3 | UaopManimoHHO-IIOMCKOBAs CHCTeMa ITaTeHTOB: https:/patents.google.com/

7.3.2.4 | DnexktpoHHO-OMbOMMOTeUHas cuctema "Jlanp": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 | BIIN (pumman) Bonr['TY pacmonaraetr MaTepruaibHO-TEXHUYECKOH 02301, COOTBETCTBYIOIIEH JEHCTBYIOIINM
MIPOTUBOIOXKAPHBIM MTPaBHJIAM M HOPMaM U 00eCIIeYHBAOIICH TIPOBEICHNE BCEX BUIOB YICOHOM ACATEIBHOCTH,
MIPEAYCMOTPECHHBIX Y4eOHBIM TUIAHOM IO TUCIUILUIHHE.

7.2

7.3 | YueOHble ayauTOpUH Ui NPOBEACHHS 3aHATUI JIGKIMOHHOTO THIIA, 1a00paTOpHBIX PadoT, IPYMIOBBIX U
WHJUBHUIYIbHBIX KOHCYIbTALMH, TEKYIIETO KOHTPOJIS M IIPOMEXYTOYHON aTTECTAMN YKOMIIEKTOBAHbI y4eOHOI
Mebenbio (yaeOHas JOCKa, MOCaJOYHbIE MECTa 0 KOJIMYECTBY 00Yy4atoIuXcs, pabouee MECTo MPenoiaBaTess) ’
TEXHHYECKUMH CPEICTBAMH O0YUCHUS, CITY>KAIlUMU JUTS IIPeCTaBICHNs yueOHOH nH(opMauy 60O ayTUTOPUH.

7.4

7.5 | [Ipu mpoBeneHUH 3aHATHH JISKITMOHHOTO THITA CIONB3YeTCs IEMOHCTPalOHHOe 000pyI0BaHNe U yaeOHO-HATISITHEIC
noco6wus, obecreunBaoIe TEMaTHIECKUE WIITIOCTPAUH [0 TeMaM pabouei IporpaMMBbl TUCIIUTIINHEL

7.6

7.7 MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOC oOecrieyeHre BKIIIOYACT B CeOst J'[a60paTOpI/II/I, OCHaIlICHHBIC J'Ia60paT0pHBIM O60pyZ[OBaHI/IeMZ

7.8

7.9 | 1) Jlabopatopust A-26

7.10 | Teneuzop LCD, 1 cepep, 9 KOMIBIOTEPOB.

7.11

7.12 | [TomemeHns I cCaMOCTOSTENTFHON pabOTHI 00ydaronmxcs: MeTtonudeckuit kabuHeT kadeapsl BAD A-25, untanbHbIH
3aJ71 OMOIHOTEKH, BEIYUCIUTENBHBIN eHTp BITU.

7.13 | [TomemeHns U1 CaMOCTOSITEIIBHON PaOOThI 00YJarONINXCS OCHAIIEHB! KOMITBIOTEPHOH TEXHUKON C BO3MOXHOCTBIO
noAKIIoYeHus K cetd "MHTepHeT" 1 00ecrieueHueM JOCTyIa B 3IEKTPOHHYIO HH(POPMALOHHO-00pa30BaTeIbHYIO Cpeay
OpraHU3alHH.

7.14

7.15 | DnexkrponHo-OubnoTeuHas cuctema BITU (punuan) BonrI TY obecriednBaeT BO3MOKHOCTD AOCTYIIa 00Yy4aIOLIErocs u3
0001 TOYKH, B KOTOPOH MMeeTCs OCTYH K HH()OPMAIIMOHHO-TEJICKOMMYHHUKAITOHHON cetr "MHTepHeT", Kak Ha
tepputopun BITU (punman) BonrI'TY, Tax u BHe ero.

8. METOAUYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOINUXCSA ITIO OCBOEHUIO JUCIUITTIMHBI (MO Y JIsT)

OCHOBHBEIMH BUIaMu 3aHATHH TI0 JAUCTUIIIIMHE ABJISAIOTCA ayAUTOPHBIC 3aHATHUA: JICKIHUH, TPAKTUICCKUC 3aHATUS U J'Ia60paT0pHLIC
3aHATHS, a TAKXKC CaMOCTOATCIIbHAA pa60Ta CTyACHTA.

Jlexiuu

KoncnexkrupoBaHue JIeK1uil peKOMEHIYETCs BECTU B CHIELIMATIBbHO OTBEJCHHOM JJIS 3TOrO TETPany, KaXK bl JINCT KOTOPOU JOJIKEH
UMeTh mosst (4-5 cM) [JIs JOTIOJIHUTENIbHBIX 3aIucei.

B koHcnekTe pekoMeHyeTcs 3aluChIBaTh TEMY U IUIaH JIEKLUH, PEKOMEHIYEMYIO JTUTEPATYpy K TeMe. 3alUCH pa3ieioB JEKIUH
JIOJDKHBI IMETh 3aT0JIOBKH, ITO3ar0JIOBKH, KpacHbIe CTpOKH. Ha3BaHHBIE B TEKIIMH CCHUIKU Ha IIEPBOUCTOYHHUKHN HAI0 TOMETHTh Ha
HOJMAX, YTOOBI IPU CAMOCTOATENILHON paboTe HATH U UCHONB30BaTh UX.

B koHCMeKTe JOCIOBHO PEKOMEHAYETCS 3alUChIBATH TONBKO ONpPENEIeHUs MOHATUH, KaTeropuii u T.1. IHOe n310keHHOE JIEKTOPOM




JIOJDKHO OBITH 3aIIMCaHO CBOMMH cIoBaMu. PekoMeHyeTcs BBIpaboTaTh M UCIIOIB30BaTh AOMYCTUMBIE COKPAIIeHHs Hanboee
pacnpoCcTpaHEHHBIX TEPMUHOB U TOHATHH.

B KOHCTIEKT peKOMEeHIyeTcs 3aHOCUTD BCE, YTO MPETOIaBaTellb MUIIET Ha I0CKe, a TAaK)Ke peKOMEHyeMbIe (OpMyIIbI, CXEMEI,
TaOJHIIBI, JUATPAMMBI | T.II.

Pexomenayercst H3y4uTh U OTPaOOTAaTh MPOCITYIIAHHBIE JIEKIUH 0e3 IPOMEJIEHHS — 9TO 3HAYUTENbHO COKOHOMMUT BPEMSI U
CHOCOOCTBYET JIy4llIEMy YCBOCHHIO MaTepHala.

JlabopaTopHBIe PabOTEI

JlaGopaTopHBIe 3aHATHS MTPpeAHA3HAYCHBI U 3aKPEIUICHNS 3HAHHUH, TOJYYeHHBIX 00YJaronIMMUCS TIPH OCBOCHUH TEOPETHIECKOTO
Martepuana. B xone mpoenerus 1abopaTopHOH pabOTHI HCHONB3YIOTCA METOANIECKUE YKa3aHUS 10 UCIUILIHHE.

HpaKTH‘IeCKI/Ie 3aHATUA

[IpakTHyeckue 3aHATUS TOCTPOEHBI CIEAYIOMNM 00pa3oM: A KaXKJI0T0 pasjena (TeMbl) PacCCMaTPUBAIOTCS IPUMEPHI PEIICHUS
3aJa4 U BBINOIHEHUS 3a[aHHM, a 3aTeM IIPEAOCTaBISIOTCS KOMIUIEKTHI 3a4a4 U 3alaHUi U1 CaMOCTOSITENIBHOTO perieHus. B cirydae
HETPaBUIIBHOTO PENICHHs 00yJaoImeMycsl IPEeIIaraeTcsi HOBTOPUTH COOTBETCTBYIOIIUH pa3/iesl TEOPETHIECKO YacTH, ITOCIIE YETro
BEPHYTHCS K PELICHUIO KOMILIEKTa 33134 U 3aJaHuil.

BrinosnHenue v 3anTa NpakTUYECKO paboThl peAIoIaracT MHTEPaKTUBHBIN 00MeH nHdopMmanuel ¢ npenogasareneM. s
YCIICITHOTO BBHITTOJHEHUSI IPAKTHIECKUX PAOOT PEKOMEHIYESTCsI 3apaHee 03HAKOMHUTRCS C IIENBI0 U COJEPKAHUEM NPaKTHIECKOH
paboTHI, HOBTOPUTH TEOPETHIECKUI MaTepHall, IMETh KOHCIIEKT JICKIIMOHHOTO 3aHATHS 10 COOTBETCTBYIOIIEH TeMe.

CamocTosTenbHast pa60Ta

Ocoboe MecTo cpear BHIOB CAaMOCTOSTEITFHOM PabOThI 3aHUMAET padoTa C IUTePaTypo, SMEeKTPOHHO-OHOINOTEYHBIMU pecypcaMy
¥ HHQOPMaLMOHHO-CIIPAaBOYHBIMH CHCTEMaMH, SIBIISFOLIMECS OCHOBHBIMH METO/IaMU CaMOCTOSITEIBHOTO OBJIA/ICHUS 3HAHHSAMH.

CaMOKOHTpOIIb

CaMOKOHTpOJIb 3HaHUI, ONy4EHHBIX YJalllUMHCS IPH U3Yy4YE€HUH pa3/iesioB (OCBOEHHE TEOPETUUECKOTO MaTepHUaa, BHIOTHEHUE
MPaKTHIECKUX 3aJIaHNI) PEKOMEH/YETCSI OCYIIECTBIISATE C TOMOIIBIO OIEHOYHBIX cpecTB «KoHTposHEIe Bompock» 1 «TecToBbIe
BOIIPOCKD», IPEICTaBICHHBIX B DOHIE OIEHOYHBIX cpeAcTB. JJaHHBIE pecypChl MO3BOJISIOT 00YJAOMIEMYCs CAaMOCTOSTEIIEHO
OLICHUTH CTEIIEHb YCBOCHUS MaTepualla.

MeTOI[I/I‘wIeCKI/Ie PEKOMECHIAIU 110 06yqumo JIM1L] C OTPAHUYCHHBIMH BO3MOKHOCTAMU 3TI0POBbS 1 THBAJINIOB!:

B COOTBETCTBHH ¢ METOIUYECKUMH peKoMeHaarusiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TPEe/IOIaraeTcsl HCIONb30BaTh COIMATBHO-aKTHBHEIE M Pe()IIEKCHBHBIE METOIBI O0YICHUS, TEXHOJIOTUH COLMOKYIIETYPHOH
peabHMIMTAIUH C [IEJIBI0 OKa3aHUS TOMOIIN B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEXIMYHOCTHBIX OTHOIICHHH C IPYTUMHU CTYACHTaMH,
CO3/1aHMH KOM(OPTHOTIO IICUXOJIOTMYECKOT0 KJInMara B cTyaeH4eckoil rpynmne. [logbop u pa3paboTka yueGHBIX MaTepHaIoB
HPOU3BOJIATCS, TI0 MEPE HEOOXOIMMOCTH, C YUETOM MPEIOCTaBICHHS MaTepraia B Pa3JIMUHbIX (opMax: ayUallbHON, BU3YaJIbHOH,
C MCTIOJIB30BaHUEM CIIENHATBHBIX TEXHHYECKHUX CPENICTB M MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne qucuuruuHb! JuiamMu ¢ OB3 ocyIecTBsIeTcs ¢ UCTIONB30BaHUEM CPEICTB 00YUEHHUs OOIIETO U CIeHUAIEHOTO
Ha3Ha4YeHUs ([IEPCOHAIBHOTO U KOJUICKTHBHOT'O UCHOJIB30BaHus). MaTepHaibHO-TeXHHUECKoe o0eciedeHHe IIpelycMaTpUBaeT
TpHUCTIOCcOOJICHHE ayauTOpHii K Hyxkxam jur ¢ OB3.

®Dopma MPOBEACHHS aTTECTALNH TSI CTyACHTOB-HHBAINAOB YCTAHABINBACTCS C YIETOM HHANBHIYAIBHBIX ICUXO(PU3HIECKUX
ocobennocteit. [{nsa crynentos ¢ OB3 npexycMaTpuBaeTcst JOCTyHas GopMa NpeAOCTaBICHUS 3alaHIH OLIEHOYHBIX CPEACTB, a
HUMEHHO:

. B TI€YATHOM WM AJIEKTPOHHON (hopMe (UL JINI] ¢ HapYIICHUSIMH OIIOPHO-JBUTATEIIFHOTO aIiapara);

. B TI€YaTHOH (hOopMe WU 3EKTPOHHOH (hopMe ¢ yBeTMUIEHHBIM HMIPU(PTOM M KOHTPACTHOCTBIO (IJIS JIMI[ C HApYyHMICHUAMHI
cllyXa, peuH, 3peHHs);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHus BCIyX (AJIS JINI] C HAPYIICHUSAMHE 3PCHUS).

CryneHTaM ¢ MHBIMHOCTBIO YBEIMYUBACTCS BPEMs Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOTPOCHL. J[JIsi TAKMX CTYJACHTOB
IpeIyCMaTPUBACTCS TOCTYIHAS (hopMa MPEAOCTABICHUS OTBETOB Ha 33/1aHMs, 2 IMECHHO:

. MUCHbMEHHO Ha Oymare Wiv HaOOpOM OTBETOB Ha KOMIIBIOTEpE (IS JIMI[ ¢ HAPYIICHUSMH CJIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3BMOXKHBIX BaPHAHTOB C HCIOJH30BaHUEM YCIIYT ACCHCTEHTA (VIS JIUI ¢ HAPYIICHHSIMA OTIOPHO-
JIBUTATEIILHOTO ammapara);

YCTHO (TS JIMI] ¢ HAPYIICHUSIMH 3pEHHS, ONTOPHO-IBUTATEILHOTO arnmapara).




