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)

3akperuieHa 3a kadeapoit ABTOMATHKA, 3JIEKTPOHHKA U BbIYHCIUTEIbHASI TEXHUKA

Y4eOHblil m1an 15.03.04-15-1-3933 zaoch.plx
HarpaBiieHue 1oarotoBku 15.03.04 - "ABroMaTuzaiusi TEXHOJOTHYECKHX IPOILECCOB U
TIPOU3BOACTB"

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

Krammpuxarus O0akanaBp

®dopma o0ydeHust 3a04Hast

OO0mmast TpyI0eMKOCTh 4 3ET

Yacos 1o yueOHOMY IIaHYy 144 Buibl KOHTpOIIS HA Kypcax:
B TOM YHCIIE: 9K3aMEHBI 3

ayJUTOPHbIE 3aHATHS 18

caMocCTosTeIbHas paboTa 126

Pacnpenenelme Yaco0B JUCHUIIJIMHBI IO KypcaM

Kypce 3
Hroro
Bun 3anaruit v | PII

Jlexuuun 6 6 6
JlaboparopHsbie 8 8 8 8
IIpakTuueckue 4 4 4
HUroro ayn. 18 (18 |18 |18
KonrakrtHas padorta 18 |18 |18 |18
Cam. paboTa 126 | 126 | 126 | 126
Uroro 144 1144 | 144 | 144




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

BBenenue B HalnpaBJieHUe

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:

HanpasiieHue moAroToBku 15.03.04 - "ABTomMaTH3aIMsa TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB"
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

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

1.1 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 | ConpoTuBieHUE MaTEPUAIIOB

2.1.2 | TexHU9ecKas MEXaHHUKa (eTaNny MAIliH 1 OCHOBEI KOHCTPYHPOBAHUS)

2.1.3 | KommbrotepHas rpaduka

2.1.4 | MamwunHas rpaduka

2.1.5 | HauepTaTenpHas reoMeTpHsI U HH)KEHEpHAs rpaduka

2.1.6 | OCHOBBI TPYIOBOTO MpaBa

2.1.7 | ITakeTsl IpUKIaJHBIX HHKEHEPHBIX IIPOrPaMM

2.1.8 | ITakeTsl IpUKIaJHBIX IPOrPAMM B YIIPABICHUU

2.1.9 | CnpaBoYHO-IPaBOBbIE CHCTEMBI

2.2 | IMCUMILUIMHDBI ¥ MPAKTUKH, IJIs1 KOTOPHIX OCBOEHHE IAHHOI JUCHUILTHHBI (MOLYJI51) HEOGX0AMMO KAK
npe/lecTByomiee:

2.2.1 [[ToaroroBka K mpoLeaype 3alUThl U IPOLEIypa 3alIUThI BEITYCKHOH KBATU(PHUKAIMOHHON paboThI

2.2.2 | ConpoTHBIEHUE MaTEPUAIOB

2.2.3 | TexHuueckas MeXaHHUKa (eTaly MAIlUH U OCHOBBI KOHCTPYHPOBAHUS)

2.2.4 | 3amuTa MHTEIUICKTYaNbHOH COOCTBEHHOCTH

2.2.5 OpI‘aHI/I?)aHI/I}I 1 TUTAHUPOBAHNWE aBTOMATU3UPOBAHHBIX ITPONU3BO/ICTB

2.2.6 | OCHOBHI OM3HEC-TUTAaHWPOBAHUS

2.2.7 | IlatenToBenenune

2.2.8 | IlporpammHOe obecnieueHre CUCTEM YIIPaBIeHUs

2.2.9 | IlpousBoacTBeHHAs MPaKTHKA (MPAKTHKA MO MOTYYEHHUIO MPO(ECCHOHATIBHBIX YMEHUH U OMbITa MPodhecCHOHATEHON
JIESITEIILHOCTH)

2.2.10 | OcHOBBI MPOEKTHO-UCCIIEAOBATEIbCKOM EATEIBHOCTU

2.2.11 | IIpaBuna opopmiieHHs] TEXHUUECKOH JOKYMEHTAI[UN

2.2.12 | TIpoexTrpoBaHue aBTOMaTU3UPOBAHHBIX CUCTEM

2.2.13 | [IpomblinieHHAS SKOIOTH

3. KOMIIETEHLIIA OBYYATOLIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHWS AUCLUAIIINHEI
(MOJLYJIS)

ITK-4: c1oc00HOCTBIO YYACTBOBATH B IIOCTAHOBKE 1e/Ieli MPoeKTa (IPOrpaMMbl), €ro 3aa4 NPH 3alaHHbIX KPUTEPHUSIX,
neaeBbIX (GyHKIUAX, OrpaHHYeHHAX, pa3padoTKe CTPYKTYPHI €ro B3anMocBsi3eil, onpeae/eHUH NPHOPUTETOB PellleHHs
3aJ1a4 ¢ y4eTOM IPABOBBIX M HPABCTBEHHBIX ACMEKTOB NPOo(decCHOHANLHOI 1esiTeIbHOCTH, B Pa3pafoTKe MPOEKTOB
H3JeJIMI ¢ Y4€TOM TeXHOJIOTHYeCKUX, KOHCTPYKTOPCKHX, IKCILNTYaTAIMOHHBIX, ICTETHIECKHX, IKOHOMUIECKHX H
ynpasJjieH4eCKHX MapaMeTPoB, B pa3padoTKe MPOEKTOB MOJACPHHU3AINH JeiiCTBYIOIMX NPOU3BOJCTB, CO3JAHUU HOBBIX, B
pa3pabdoTKe CPeICTB H CHCTEM ABTOMATH3AIMH, KOHTPOJIsI, TMATHOCTHKH, HCIIBITAHMII, yIPAaBJIeHHUs NPoLeccaMHu,
“KH3HEHHBIM IUKJIOM NPOAYKIMH 1 ee KA4eCTBOM B COOTBETCTBUH € TeXHHYECKHMH 3IaHUSIMH H HCIO0JIb30BAaHHEM
CTAH/IAPTHBIX CPEICTB ABTOMATH3AIMH PACYETOB U MPOEKTHPOBAHHSA

3HaTh:

YMmeTb:

Baagern:

IIK-5: cnoco0HOCTHIO Y4aCTBOBATH B Pa3padoTke (HA OCHOBe el CTBYIOIINX CTAHAAPTOB U APYroil HOPMATUBHOI
AOKYMEHTALIMH) MPOEKTHOI U padoyell TEXHMYECKOI TOKYMEHTAIMH B 00/1aCTH ABTOMATU3AIUH TEXHOJIOTHYECKUX
MPOLECCOB M MPON3BOACTB, HX IKCILIYATAMOHHOMY 00CITY;KMBAHHIO, YIIPABJIEHHIO KU3HEHHBIM IHKJIOM MPOAYKIUH U ee
KAa4eCTBOM, B MEPONPHUATHSIX N0 KOHTPOJII0 COOTBETCTBHS Pa3padaTbIiBaeMbIX NPOEKTOB H TEXHHYECKOI TOKYMEHTAMH
AefiCTBYIOINHMM CTAHAAPTAM, TEXHHYECKHM YCJI0BHSAM U APYTHM HOPMATHBHBIM J10KyMEHTaM

3HaTh:

Ymerb:

Baagern:




B pe3yJabTaTe OCBOCHUA JUCHUIITITHHBI 06y!{a10umﬁca JOJIZKECH

3.1 [3narb:
3.1.1 | -ocCHOBHBIE MTOHATHS U ONPEACICHUS aBTOMATH3AIIH;
3.1.2 | -TeXHOJOTHYECKHE TPOIIECCHI, KaK 00BEKTHI aBTOMATH3AIHH;
3.1.3 | -BUOBI U CTPYKTYPY CUCTEM aBTOMATU4ECKOT'O YIIPABICHUS;
3.1.4 | -npUHLMIIBI TPOrPAMMUPOBAHUS JTOTHYECKUX KOHTPOJIIEPOB;
3.1.5 | -xnaccuuKaUO MPOMBILIUICHHBIX POOOTOB.
3.1.6

3.2 [ Ymern:
3.2.1 | -onpenensats ypoBEHb aBTOMATH3AIMH TEXHOJIOTHYECKUX MPOLIECCOB,;
3.2.2 | -BBIOMpPATH CUCTEMY aBTOMATHUECKOTO YIPABICHHUS,
3.2.3 | -mporpaMMHpOBaTh BCTPaUBAEMbIE CUCTEMbI AaBTOMATU3aLIUY.

3.3 | Baagets:
3.3.1 | -onpeneneHus ypoBHSI aBTOMaTH3alMN TEXHOJIOTHYECKUX MTPOLIECCOB;
3.3.2 | -paboThI ¢ MPOrpaMMHUPYEMBIMHE KOHTPOJLIEpaMHU
3.3.3 |- pa3pabOTKH CHCTEMBI YIPAaBICHHUS IPOMBIIITICHHBIM POOOTOM.

4. CTPYKTYPA 1 COAEP) KXAHUE JUCHHUIIJINUHBbI (MOAYJIS)
Kon HaumeHoBaHue pa3ieioB H TeM /BUJ Cemectp / | Hacos | Komneren- | Jluteparypa | Hutpe | IIpumeuyanue
3aHATUS 3aHATUs/ Kype M PaKT.
Pa3zgen 1. ABTomMaTH3anus
TeXHOJIOTHYEeCKUX MPOLEeCcCoB.

1.1 OCHOBHBIE MTOHSTUS U ONPENEIECHUS 3 1 [1K-4 ITK-5 J1.1 0
aBTOMAaTH3aIUHN TEXHOJOTHYECCKUX JI1.2J12.1
npoueccoB. /JIek/ J12.2

21222354

1.2 TexHonmornyeckne 00ObEKThI KakK 3 2 IIK-4 TIK-5 JI1.1 0
TPOLECCHI ABTOMATU3ALUN U UX JI1.2J12.1
cpoiictBa. /Cp/ 2.2

210222354

1.3 M3y4eHne THIOBBIX TEXHOIOTHYECKIX 3 4 IIK-4 T1K-5 JI.1 0
MIPOIIECCOB, KaK 00HEKTOB JI1.2J12.1
aBTomartu3anuu. /Cp/ J12.2

21222354
Pazpnes 2. CucreMbl aBTOMaTHYECKOIO
ynpaBJeHusl.

2.1 CucremMbl aBTOMaTHYECKOTO 3 1 [IK-4 T1K-5 J.1 0
perynuposanus. CTpyKTypa U OCHOBHBIE JI1.2J12.1
monsTHs. /Jlex/ 2.2

010202354

2.2 CuHTe3 CUCTEM aBTOMATUYECKOTO 3 2 IIK-4 T1K-5 J.1 0

ympasnenus. /Cp/ J1.2J12.1
2.2
0102202354
2.3 CucreMbl aBTOMaTHYECKOTO 3 4 IIK-4 T1K-5 J.1 0
peryaupoBanust. /Cp/ JI1.2J12.1
2.2
0102202354
Pazpnea 3. IIporpammupyemble
JIOTHYeCKHe KOHTPOJLJIEPbhI.

3.1 IIporpammupyeMsble TOrHYECKHE 3 2 I1K-4 TIK-5 J1.1 0

KOHTpoJutepshl. /JIex/ JI1.2J12.1
2.2
010203354
32 IIporpammupyeMsble 10rH4ecKue 3 4 I1K-4 I1K-5 J1.1 0
koHTposutepsL. /Cp/ J1.2J12.1
2.2
010202354
Pazpnen 4. IIpoMblnieHHbIE POOOTHI.




4.1 IIpomsimnenHsle poboTsl. /JIex/ 3 2

IK-4 TIK-5

J1.1
J1.2J12.1
2.2
010232334

4.2 IlepcnexkTHBBI IPUMEHEHUS 3 4
MPOMBIIIICHHBIX po6oTOB. /TIp/

I1K-4 TIK-5

J1.1
J1.2J12.1
2.2
01520354

4.3 OcHoBsl paboTs! ¢ Arduino Uno. 3 2
Honkmouenue k [IK. Ynpasnenue
cBeroanoaoM. /J1ab/

I1K-4 I1K-5

J1.1
J1.2J12.1
J12.2J13.2

010520354

44 PaGora ¢ makerHoi#i maroii. /J1ab/ 3 2

I1K-4 I1K-5

J1.1
J1.2J12.1
J12.2J13.2

010520354

4.5 Pa3paboTka mprITokeHus ISt 3 2
HOAKJIFOUYEHUS JaTYUKOB. /J1a0/

I1K-4 I1K-5

J1.1
J1.2J12.1
J12.2J13.2

010520354

4.6 IIpunoxenue 115t yrpapiaeHUs ILArOBbIM 3 2
nsurarenem. /J1a6/

I1K-4 ITK-5

J1.1
J1.2J12.1
J12.2J13.2

0105203354

4.7 KonTtponbnas padota «Pa3paboTka 3 74
CTPYKTYPHO!M CXEMBI IIPOMBIIILICHHOTO
poboTtay. /Cp/

I1K-4 ITK-5

J1.1
J1.2J12.1
J12.2J13.1

J13.2

010520354

4.8 ITpomexxyTouHast aTrectanus /OK3aMeH/ 3 36

I1K-4 I1K-5

J1.1
J1.2J12.1
J12.2J13.1

JI3.2

013223334

5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTpoJibHBIE BONPOCHI U 331aHUA

Bormpocsl k x3aMeHy:

1.CucremMa aBTOMAaTHYECKOTO YIIPABJICHUSL.

2.ITonstue aproMmaTu3anuu. lens u 3anaun aBTOMaTU3aLMU.

3.Bunel aBroMaTu3anuu. Mx kpaTkas XapaKTepUCTHKA.
4.TexHomorndyeckux mporecc. CBOWCTBA M KTacCH(UKAIINS.
5.OyHKIKMOHAIbHAS CXE€Ma aBTOMATU3alUl TEXHOJIOIMYECKOIO IIPOLecca.
6.UTo Takoe TEXHOJIIOTHUECKHUi epexo (TEXHOIOTHYeCKas Oreparus).
7.0mpeneneHue ypoBHsl aBTOMAaTU3aLUH TEXHOJIOTMYECKOTO MPOIiecca.
8.00bekT aBTOMaTH3aIMH. OCHOBHEIE CBOMCTBA.

9.Ha3naueHne 1 BUJBI CHCTEM aBTOMATHIECKOTO YIIPABICHHS.
10.CTpyKTypa cUCTEeMbl aBTOMaTUYECKOTO YIIPABICHHUS.

11.Cuctemsl perynupoBaHus MPEPHIBUCTOTO JICHCTBHS.

12.Cuctembl peryaupoBaHusl HEIPEPBIBHOTO 1EHCTBUSL.

13.3aK0HBI peryITHpOBaHHUS.

14.TlepexoqHble MPOLIECCH CUCTEM PErYIHPOBAHUSL.

15.IToxazaTenn kadecTBa Mporiecca peryInpoBaHHs.

16.ITonsTHE TPOTPaMMHUPYEMOTO JOTHYECKOT0 KOHTPOJLIEpa.
17.CtpykTypHas cxeMa MUKpPOIIPOILIeccopa.

18.0cuoBubIe Moymu [TJIK. Knaccudukarms.

19.Cxemb! nonkimoueHus [1JIK.

20.JIpuHIMTIBI TPOTPAMMHUPOBAHUS JIOTHUECKUX KOHTPOJJIEPOB.
21.0OcHosHbIe s361KH nporpammupoBanwms [TJIK.

22 TIpoMbinuieHHbIE poOOTH. OCHOBHBIC TIOHATHS U OTIPEICIICHNSI.

23 Knaccuduxamus podoTos.

24.OCHOBHBIE y37Ibl IPOMBILUIEHHBIX POOOTOB.

25.I1puHIMIB YIPABICHUS MPOMBIIUICHHBIMH POOOTAMH.
26.TuIoBkIe IPOIIECCHI TS IPIMEHEHHS IPOMBIIIIIEHHBIX POOOTOB.

5.2. TeMbI NHCBMEHHBIX PadoT




KonTpospHas paboTa «Pa3paboTka cTpyKTYpHOH CXEMBI IPOMBILILICHHOTO POOOTay.

5.3. ®oH/ OLIEHOYHBIX CPEACTB

Pa6ouas nporpamma nuctumianasl (PT1/]) obecnieuena (poHIOM OLEHOUYHBIX CPEACTB IS MPOBEACHUS TEKYILEr0 KOHTPOJIS U

MIPOMEXYTOYHON aTTEeCTAIUHU.
DoHJ1 BKIIIOYAET IPUMEPHBIE BAPUAHTHI 33JIaHU, TECTHI, BOIIPOCHI K MPOMEKYTOUHOU aTTecTarui. GOoH]T OLIEHOYHBIX CPEICTB
srisgercs [punoxenuem k nannoit PII/I.

5.4. IlepeyeHb BUIOB OIIEHOYHBIX CPEACTB

THUIIOBBIE 331aHUS IS IPOBEICHUS 1TAOOPATOPHBIX/IIPAKTHUECKUX PaboT,
KOHTPOJIbHBIE BOIIPOCHI IS OTYETa J1a00PaTOpHBIX pador,

KOMIUTEKTHI TECTOBBIX 33IaHHH,
BOIIPOCHI K K3aMEHY.

6. YA EBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemast iuTeparypa

6.1.1. OcHoBHas JInTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI1.1 |VBanoB A.A. ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOILIECCOB U MPOU3BOACTB: 2 | MockBa: ®OPYM: 39
- U3I.HMCIIp. U J011. - (Bricmiee o6pa3oBanue) HNH®PA-M, 2015
JI1.2 | Cunaesa, E. IO, Baenenne B HanpaBeHHe [ DIEKTPOHHBIHN pecypc]: yaeOHoe Bomxckuit, 2019 91 U3J.
Epemuna, E. JI. nocobwue - http:/lib.volpi.ru
6.1.2. lonoJiHNTEIbHAS JTUTEPATYypa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, roa | Komuy-o
JI2.1 | Dypcenko, C. H. [u ABTOMaTH3aLUs TEXHOJIOTUYECKUX MPOLIECCOB [ DNEKTPOHHBIH Munck: HoBoe DJL. U31I.
ap.] pecypc] : yueObHoe mocobue - https://e.lanbook.com/book/64774 3Hanue, 2014
JI2.2 | Cumnaes, A. A., ITpoekTHpOBaHKE BCTpAaMBAaEMBIX cUCTeM Ha Tuiatgopme Arduino |, 2021 1. U3,
Cunaesa, E. 10. [DnexTpoHHBIH pecypc]: yaebHOe mocobwue - http://lib.volpi.ru
Epemuna, E. JI.
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, roa | Komuy-o
JI3.1 |CaBuum, A. B. Bsenenue B HallpaBiIcHUE: BBIIIOJIHEHUE CEMECTPOBOM Bomxckuii: BIIN JI1. U3M.
(KOHTpPOJIbHOM) paboThI [DNEKTPOHHBIH pecypc]: MeToIUUeCKre (bumnain)
ykazaHwus - http://lib.volpi.ru BonrI'TY, 2016
JI3.2 | CaBuun, A. B. Baenenwne B HanpaBieHue. JIabopaTOpHBII IPaKTHKYM Bomxckuii: BITN 1. U3,
[OnexTpoHHSBI pecypc]: MeTOANYIECKUE YKa3aHUS - (pumman)
http://lib.volpi.ru BonrI'TY, 2016
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOI ceTH "UHTepHeT"
31 | Dnexrponnas o6ubnuoreka BITU (pumman) Bonr'TY: http://library.volpi.ru/csp/library/StartPage.csp
32 | DnekTpoHHO-0MOMHOTEeYHas cuctema Bonr[ TV http:/library.vstu.ru
93 | DnexTpoHHO-0uONHOTEUHAs cucTeMa «Jlanp» www.e.lanbook.com
94 | DnexTpoHHO-6MOMHOTEuHAas cucTteMa "FOpaift": https://www.biblio-online.ru/
6.3.1 IlepeyeHb MPOrpaMMHOro odecnevYeHnst
7.3.1.1 | IIporpammMHOe obecriedeHne I IPOBEICHNS Ta0OPATOPHBIX PaboT:
7.3.1.2 | MS Windows 7 IToxmucka Microsoft Imagine Premium
7.3.1.3 | ID df8605¢9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyomunensunonnsiid gorosop Ne Tr000150654 ot 07.07.2017r. (moamucka wa 2017-2018rr)
7.3.1.5 | Cyonuuensunonnslii goroop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
7.3.1.6 | Cyonuuensunonnsiii goroBop Ne KMC-108-2015 ot 07.04.2015r. (moxnucka Ha 2015-2016rr)
7.3.1.7 | Cyomuuensnonnsrii goroBop Ne  KHMC-099-2014 ot 08.04.2014r. (moanucka ua 2014-20151r)
7.3.1.8 | Cyomuuensnonnstii goroBop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rT)exeronHoe Mpo IeHuE;
7.3.1.9 | MS Windows XP Iloamuicka Microsoft Imagine Premium
7.3.1.1 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4
0
7.3.1.1 | CyonuuensnonHsIit norosop Ne Tr000150654 ot 07.07.2017r. (moxmucka uHa 2017-2018rr)
1
7.3.1.1 | Cyommmensnonnsrit noropop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-20171T)
2




7.3.1.1 | Cyonmuuensnonnstii goroBop Ne KMC-108-2015 ot 07.04.2015r. (moxnucka Ha 2015-2016rr)

3

7.3.1.1 | Cyonuuensunonnslii goroBop Ne  KHMC-099-2014 ot 08.04.2014r. (moanucka ua 2014-2015rr)
4

7.3.1.1 | Cyonuuensuonnslii goroBop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr) exerogHoe 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.

CamocrosTenbHas paboTa

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

CaMOKOHTPOIIb 3HAHUI, MOyYEHHBIX yJaIIUMUCS NPU U3YUEHUH Pa3eNnoB (OCBOEHHE TEOPETHUECKOTO MaTepHaa, BbINOIHEHHE
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).

CTyneHTaM ¢ HHBAIUIHOCTHIO YBEIIMYUBACTCS BPEMSI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI. [IJIsl TAKUX CTYAEHTOB
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).




