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AHHOTanus

Hucuunmuza «{ludpoBeie cucTeMbl aBTOMATHU3allMM M YIPaBJICHUS» BXOIUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakajaBpuaTa IO
HampaBieHuto noarotoBku/ cneruanbHocTH 09.03.01 «MHpOpMaTHKA W BBIYHCIUTEIbHAS
TEXHHUKA» HAMpaBICHHOCTH «KOMIBIOTEPHBIE TEXHOJOTHH, CUCTEMBI W ceTW». JHUCIUIIIMHA
peanmuzyetcs kadeapoit «Nod4y,

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

[IK-1 «CmocobeH oCyIIeCTBIsATh KOHIENTYyadbHOE, (YHKIIMOHAIHLHOE M JIOTHYECKOE
MPOEKTUPOBAHKUE CUCTEM CPEIHETO U KPYIMHOTO MacIiTada U CI0KHOCTH

[IK-5 «CnocobeH BBITOJNHATH Pa3pabOTKy TEXHUYECKUX JTOKYMEHTOB, aJIpPECOBAHHBIX
CHEIHUAIIACTY TT0 HHPOPMAITMOHHBIM TEXHOJIOTHSIM)

CopepxaHue AUCUUIUIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C pa3paboTKoil U
MPOSKTUPOBAHUEM CHCTEM YIpaBJICHHS B TpadUUYECKUX Cpelax MporpaMMUpOBaHUs Ha 0aze
MPOMBIIUIEHHBIX MPOrPaMMHUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB (YyUUTHIBAs OCOOEHHOCTHU
U(GPOBOTO  yIPABICHHUS TPOIECCOM, TUCKPETH3AIUIO0 AHAJIOTOBBIX CHUTHANOB, HU(POBBIC
KOMMYHHUKAIIMM B YIPABJICHUHU TMPOIIECCaMU, MTPOrPaAMMUPOBAHUE CUCTEM pPEaIbHOTO0 BPEMEHH,
CHUCTEMHYIO HHTErpaiuio) u olecriedeHueM paboThl B pealbHOM BPEMEHH CHUCTEM cOopa,
00paboTKH, OTOOpPaKEHHUS M apXWBUPOBaHUS HHPOpMaMu 00 OOBEKTe MOHUTOPHHTA WU
yIpaBIeHUS.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOTO0 Mpolecca: JEKIHUH, JAb0opaToOpHbIe pabOTHI, CAMOCTOSTENbHAs PadoTa 00YJarOmErocs.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6miast TPyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 5 3a4eTHBIX eauHuIl, 180
4acoB.

SA3bIK 00y4YeHUs 10 AUCIUTUIMHE «PYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
N3yunth OCHOBHBIE acmeKThl pa3pabOTKu MU(POBBIX CHCTEM YIPABICHUS, B MEPBYIO OYEpelb
JUIsL aBTOMAaTH3allMd MPOMBINUICHHBIX MporeccoB. llomyueHue cTyqeHTamMH HEOOXOAUMBIX
3HAHWI ¥ HABBIKOB B 00JIACTH Pa3pabOTKH IU(GPOBBIX CHCTEM aBTOMATH3allMU U YIPaBICHUS Ha
0a3e MPOMBIIIJICHHBIX TPOrPaMMHUPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB U obecriedeHus paboThl B
pealbHOM BpEMEHHU cHUCTeM cOopa, 00paboTkH, OTOOpakeHUs M apXHUBHPOBaHHS WH(MOpPMALUN
00 00beKTe MOHUTOpPMHra WM YynpasieHus. OCBOUTh  METOIMKY ONTHUMalbHOIO BBIOOpa
anmapaTHBIX CPEJCTB IS 3aJJaHHOTO TEXHOJIOTHYECKOTo mporecca u nporpammupoBanne [TJIK
Ha rpadudeckux s3bkax MexayHapoanoro crangapta IEC 1131-3 (MDK 1131-3).

1.2. JucuuruiiHa BXOIUT B  COCTaB  dYacTd, (opmupyemMol  yd4acTHUKAMU
00pa3oBaTeNbHBIX OTHOIIIECHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHUs (Jajee —
OIT BO).

1.3. IlepeueHpb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AUCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIeTyIOIUMU
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIUKATOPHI UX JTOCTIKEHUS TIPUBEIICHBI B
Tabymue 1.

Tabmuna 1 — [epeyeHp KOMIETEHIIMN U MHIUKATOPOB MX JOCTHXKCHHS

Konu
Kareropus (rpynna) Koxa v HanMeHoBaHNe HHIMKATOPA JOCTHXKEHUS
HAaUMEHOBaHUE
KOMIIETCHITHH KOMIIETEHITHH
KOMIETEHINH
[TK-1 Cnocoben
ITK-1.3.1 3HaTh TpebOBaHUS, METOIBI
OCYUIECTBIISITh
KOHIIENTYaIbHOTO TPOEKTUPOBAHUS
KOHIIENTYalbHOE,
[IK-1.Y.1 ymeTs pa3zpabaTbiBaTh TEXHUKO-
(G yHKIIMOHATBHOE U
[Ipodeccuonanbubie SKOHOMHYECKOE 000CHOBaHUE
JIOTUYECKOE

KOMIIETECHIINU T1IK-1.B.1 BameTs HaBBIKAMHY OIIMCAHUS
MPOEKTUPOBAHKE
CHCTEMHOTO KOHTEKCTa M TPAHUI] CHCTEMBI;
CHCTEM CPEIHETO 1 .
HABBIKAMU OIPEJEICHHS KIIOUEBBIX CBOMCTB

KpYIHOro MacmTa0a .
CHCTEMBI, OTPaHUYCHUI CUCTEMBI
1 CII0)KHOCTH

[1K-5.3.1 3HaTh OCHOBBI TEOPUH CUCTEM U
CHUCTEMHOI'0 aHAJIN3a; 3HATh HHCTPYMEHTHI:
cpezncTBa At Habopa TeKcTa (TEKCTOBBIH
nporeccop, XML-penaktop), cpeacTra
HOJTrOTOBKH IpaUuecKuX CXeM, Cpe/ICTBA

[1K-5 Crocoben
BH3YaJIBHOT'O OTIMCAHHS OU3HEC-TIPOIIECCOB

BBITOJIHATh

A3DAGOTK [IK-5.Y.1 ymeTs aHaIn3upoBaTh TEXHUUECKYIO
pasp Y JOKYMEHTAIUIO0, U3BJIEKAaTh U3 HEE CBEJICHMS,
TEXHUUYECKUX

[Ipodeccrnonansubie TOKYMEHTOB HEOOXOUMBIC JJIsl PEIICHUS TOCTaBICHHOU
KOMIIETEHITIH yM ’ 3aJ1a4H; COCTaBIATEL 0O000IEHHEIE OIUCAHUS

a/IpeCOBaHHBIX .

SIBIICHUH, TIPOIIECCOB, OOBEKTOB YIpaBJICHUS Oe3
CHEIHATHCTY IO

UCTIOJIB30BaHUSI MATEMATHUYECKOTO armapara u
UH(POPMALMOHHBIM .

CHenHaIbHON TEPMUHOJIOTHH; UCIIOIB30BATh
TEXHOJIOTHSIM

MaTeMaTUYECKHUH anmapar Jyisl OMCaHMsI
SIBIICHHI, TIPOIIECCOB, 00BEKTOB YIIPABICHHS
I1K-5.B.1 BiageTh HaBBEIKAMHU COCTABJICHUSA
onvcaHus UH(POPMAIIMOHHOHN UITH
MaTeMaTHYECKON MOJEIN




2. Mecro pucuuniaunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIMIIINH:

— «Teopus aBTOMaToBY;

—  «OTKpBITBIE CUCTEMBIY;

—  «CxeMOTeXHHKaY;

— «MogenupoBaHue;

—  «Opranmzanus 9BM 1 BEIYHCIUTENBHBIX CUCTEMY;

—  «lIporpammupoBanue Ha si3pIkax AccemOnepar.

3HaHUsA, TOJIyYCHHbIC TMPU HU3YYCHUM MaTepualia JaHHOM AMCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAuU€HWEe, TaK M U HCHOJB3YIOTCS TMpPH TOATOTOBKE BBITYCKHON
KBaJM(PHUKAIIMOHHOHN paboThI OakanaBpa.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHIUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUIIITUHBI

TpynoemMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro 4ac. 34 34
B TOM YHUCJIC:

nexuuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 45 45
CamocmosamenvHas paboma, Bcero (dac) 101 101
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3. OK3.
DK3.%*%*)

*x

[IpuMeuaHue: kaHIUIATCKUiA SK3aMEH

4. CopepxaHue JUCHUTITUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl IUCIUTIITNHBL U KX TPYAOEMKOCTh TPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Paznensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Paznensl, TEMBI AUCIUITIMHBL Jlexwmn | T13 (C3) | JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. OcobeHHOCTH IIUPPOBOTO YIPABICHHS ) 20
IPOLIECCaMHU.
Pa3znen 2. Apxurektypa nporpaMmMHpyeMbIX
2 2 16
noruyeckux koHTposutepoB (I1JIK).




Paznen 3. Jlormueckune moaynmu LOGO! Siemens. 2 7 16

Paznen 4. CemeticTBo TPOMBIIIIICHHBIX ) ] 15

uHTeekTyanbHbIX ycrporct [-7000 ICP DAS.

Pazgen 5. S3piku MOK. 3 10

Pasnen 6. CucreMsl aBTOMATU3ALMY 30AHUN 3 14

Paznen 7. IlporpamMmMupyemble JIOTHYECKHE 3 10

KOHTPOJLICPHI.

Uroro B cemectpe: 17 17 101
Hroro 17 0 17 0 101

[IpakTuueckass MOATOTOBKA 3aKJIOYAE€TCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIMMUCSA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX ¢ Oynyiein
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u coneprxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1 Tema 1.1. ITpumepsl 3a1a4 ynpaBiaeHHs] TPOLIECCAMH.
YnpasieHue nporeccoM B peanbHoM BpeMeHu. [Ipumep — npece
JUISl TJACTUKA. YIPAaBIEHHE HA OCHOBE IOCIEAOBATEIBHOIO
porpaMMHUpOBaHUsl U TpepbiBaHuil. KpuTudyHbIE MO BpEeMEHU
IIPOLIECCHI.

Tema 1.2.. Mogaenu, npuMeHsieMbl€ B YIIPaBICHUH.

Tunbel  moneneid. OCHOBBI  MOACIMPOBAHUSA JTHHAMHUYECKUX
cucteM. HempepbIBHbIE M JUCKPETHBIE MOJEIH JUHAMHYECKHX
CUCTEM. YTIPaBIIEMOCTb U HaOJII01aeMOCTb.

Tema 1.3.Komnonentsl wuHTepdeiica Mexay TMpoLEccoM H
VIOPaBISIOUIUM  KOMIIbIOTEpOM. buHapHble, 1U(pOBbIE U
AQHAJIOTOBblE  NAaTYUMKHU. VICIOTHUTENbHBIE  MEXaHU3MBI €
3JIEKTPONPHUBOJIOM U THEBMATUYECKHUM YIPABICHUEM.

2 Tema 2.1. Anroputm paboTsl U u3oaupyronme 6apseps! B [TJIK.
bazoBas ctpykrypa IIJIK u ympomeHHbI alropuT™ pabOTHI.
IloHATHS «IPUEMHUK» U <« MCTOYHUK».  TpaH3UCTOpHBIE H
penerinbie Bbixo sl B [TJIK.

Tema 2.2. TexHOIOTHYECKUE A3BIKU.

OCHOBBI rpaguIecKoro MPOrPaMMHUPOBAHMUS. S3bIK
(YHKINOHATIBHBIX OJIOKOB. SI3bIK peelHON JOTUKH.

Tema 2.3. UnTepdeticer B TTJIK.

Ilepexox  OT  LEHTPAIM30BAaHHOM K  pPAaCIpPEICICHHOU
apxutrekrype. CrpykTypa ¥  OpUHUUO  PabOThl  IIUH.
[MocnenoBarensubie uHTepdeiicsl RS-232, RS-422, RS-485.
CpaBHenue  mapameTpoB. [IpuMeHeHHMEe  TpUCTAOMIBHBIX
aneMeHToB. Ctannapt npoMbiieHHoH ceth CAN.

3 Tema 3.1. Cepus nponyktoB LOGO!.

Amnmnaparssle Bepcun LOGO! n ux coBmectumMocTs. MoaymnbHas
u cereBas koHdurypammu LOGO!. Pexumbl  paboTHI.
KomMmyTtannonnsie BozMoxxHocTy moayieit LOGO!.

Tewma 3.2. [IporpammupoBanue LOGO!.

SA3piku  mporpammupoBaHus. COeOUHHUTENBHBIE  DIIEMEHTHI.
CnemumanpHele  QyHkImu u  ux npumedeHue. CoznaHue u




KOH(PpUTYpHpOBaHWE  JIOMOJHUTEIBHBIX  (QyHKIUUA.  BwiOop
pexxuma mporpammupoBanus.  Padora ¢ IIO LOGO!Soft
Comfort. Pexxumbl TeCTUpOBaHHUS | OTJIAIKU TPOTPaMM B
LOGO!Soft Comfort.

Tema 3.4. Metoauka MOCTPOEHUsS] MpPOrpaMM YIIPaBICHHS Ha
s3p1ike FBD.

Monens nudpoBoro aBTomara. Oukcaiysi OKOHYaHHUS COOBITHS B
nporpamme yrpasienus. OnpeneacHre BpeMeHH IHKJIA.

Tewma 4.1. UnaTennekryanbHabie Moaynu BBoAa/BeiBoaa [-7000.
OyHKIIMOHAIBHOE Ha3HAYEHUE YCTPOMCTB CBSA3M C OOBEKTaMHU
ynpasieHus. CTpykTypHas cxema Mojayned. ['ambpBaHuueckas
pa3Bs3ka B Moayisix. HacTpoiika KOHUryparuu MOAyJs Ais
paboTel B ceru. IIpMHIMIUAIBHBIE DSJIEKTPUYECKUE CXEMBbI
0a30BbIX MOTYJICH.

Tewma 4.2. Cucrema komaug mosayiei 1/0.

ITapamerpsrl HacTpoek Moayien. IIporpamma HacTpoek MoayJen
/O DCON Utility PRO.®opmar maHHBIX TpPH CUWUTHIBAHUU
cocTosiHus Moaysel muckperHoro I/O. dopmar u TUMIBI KOMaH]I.
PexxumMbl paboThl IBOMHOTO CcTOpokeBoro Taimepa. Cerh 0e3
koHTposuiepa. Mcnonb3oBanne LabVIEW st moctpoenus cetu
¢ moxyJisamu 1-7000.

Tema 4.3. IIpomblnuIeHHBIN TporpaMmMupyemselii KoHTposuiep ICP
DAS.

Crtpykrypa 0a3oBoro koHTpoiiepa [-7188. Omnepannonnas
cucrema MINIOS?7. IToptel /O u mpuMepbl BX UCTIOJIB30BAHUS.
Konrpomiep  Robo-3140.  DOnementst cetu. Cerp ¢
KOHTpoJuiepamu. Hactpoliku cetu.

Tema 4.4. UuctpymentansHas cpena paszpaborku SoftLOGIC
GOOD HELP.

Cozpnanue mporpaMMbl uid KOHTposiepa Ha s3bike FBD.
[TpuMmepsl HCNOIB30BaHKUE AUCKPETHBIX M AHAJIOTOBBIX OJIOKOB B
nporpamMMax ympasineHusi. PeanbHble u  BUpTyanbHble 1/O.
BHenpeHne BHpPTyalnbHBIX JJIEMEHTOB. PexuMbl  OTIIagKU
nporpamm. HacTpolku napamerpoB Uil PEKHUMOB OTIAAKH,
TECTUPOBAaHUS M 3allCH IpOrpaMMbl B KoOHTpoiuiep. Cpena
paspabdotkn YMMU. Hactpoitku COM cepsepa.

Tema 5.1. CemelicTBo s3p1K0B MOK.

Komnonents! crangapra IEC 61131. XapakTepucTuka S3bIKOB
CTaHJapTa.

Tema 5.2. OCHOBBI S13bIKa PENEHHON JIOTHKU.

ba3zoBbie mnoHsATHS. PeneiiHas TEXHOJOrHST B  yIpaBJICHUHU
nporeccamu. PacmmpenHas OuTOBas JIOTMKA.  DJEMEHTHI
IPOrpaMMHUPOBAHUS.

Tema 5.3. I'paduyeckue cpensl pa3paOOTKM TNPHUKIATHBIX
nporpamm st ITJIK Ha si3pikax ctangapra [IEC 61131.

Cucrema nporpammupoBanuss u wucnoinHenus  CODESYS.
Texnomorus [SaGRAF. OG630p cucrem cbOopa AaHHBIX H
ynpasinenuss SCADA. CranmapT B3aUMOAEHUCTBUS MEXAY
nporpaMmmMHbIMU KomnioHeHTamu OPC.

Tema 6.1. Wurepdelicel U TPOTOKONBI I JIOMALTHEH
aBTOMAaTH3allNH.
[Tporokon nomamuei apromatu3anuu X 10 u ero MoaupuKaIuu.




Komnonentst mpotokona X10. Ilpumep wucnosib30BaHMS
npotokosna X10 B Poccun. Unrepdeiic Wiegand. DiaemeHTHI
uHTepdeiica cxem i-Button

Tema 6.2. CeTu aBTOMATU3AIAHN 3TAHUI.

Cucrema pacnpenesieHHOTO HHTeuieKkTa u TexHosiorus LON.
Apxutektypa npoueccopa Neuron. BHyTpeHHsIsI CTpyKTypa y3ia
cetu LonWorks. CnemmanusupoBanubiii si3bik  Neuron-C.
Cucrema aBromMaTH3anuu 3aaHuii  Ha Oa3e cetu BACnet.
O6bexTel BACnet. TlaTeHT 10 37EKTpOHHKE KOHTPOJUIEPOB No

US7800812 u TeXHOJIOTHA AWHAMUYECKOW TOHUPOBKH CTEKOJ
SPD.

Tema 7.1. Ilporpammuposanue [1JIK S7-200/S7-1200.

Cpensl paspabotku mis koHTposuiepoB SIMATIC: MicroWin
STEP 7, STEP 7Basic TIA Portal. Drtansl moctpoeHus
nporpamMmsbl Ha si3bike RLL/

Tema 7.2. Ilporpammuposanue [TJIK KOYO DL 05/06.

[Taker mporpammupoBanusi  DirectSOFT6  (memo-Bepcus).
Hactpoiiku napamerpoB CucreMpl NOpOorpaMMUpPOBaHUS JJIs
CBSI3U KOHTPOJIJIEpaMH 1 rpadudeckoi nanenpo Weintec.

Tema 7.3. IIporpammupoBanue [1IJIK MITSUBISHI ELECTRIC
FX 3U

Enunas cpena nporpammupoBanust iQ Works amst MOIyIbHBIX H
KOMITAKTHBIX KOHTposuiepoB cepun FX u Q/A.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MPaKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUUECKUX | TpPydOEMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJT0EMKOCTh

N3 Hux Ne
Ne HaumenoBanne nabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(gac) JIUHBI
Cemectp 7
BBognoe 3anstue. ®opMynupoBKa 1 1 1
1. | MTHIUBHUIYaTBHOTO 3a/IaHUS
HccnenoBanue cnenuanbHbIX QYHKIINN B 1 1 2
2. | cpene nporpammupoBanuss LOGO!Soft
Comfort V7.0
Pazpabotka s LOGO nporpammbl 3 3 3




3. | ympaBieHUs TEXHOJIOTHYECKUM MTPOIIECCOM
«Cxema X»

HccnenoBanue KoMaH]l MHTEIJIEKTYaIbHBIX 2 2 4
4. | monyneit BBoga/BeiBosia cepuu 1-7000.
MukporporeccopHas ceTh Ha 6a3e cepuu I- 3 3 4

5. | 7000 nyst TEXHOJIOTUYECKOTO MpoIiecca
wCxema X»

Pazpabotka mis [TJIK «KROBO» nporpammbt 3 3 4
6. | ympaBiieHHsI TEXHOJIOTHYECKUM IPOLIECCOM
«Cxema X».

Pazpaborka UMU a1 TEXHOJIOTHYECKOTO 4 4 4
7 | mpouecca
«Cxema X» B cpene [10 GOOD HELP

Bcero 17 17

4.5. KypcoBoe nmpoeKkTupoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 7,
Bun camocrosTensHO#M paboThI

Jac Jac
1 2 3
M3yueHne TeOpeTHIECKOro MaTeprasa 29 29

nuctuiiuHbl (TO)

Kypcopoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3amnanus (PI'3) 2 2

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY)

Homarmnee 3ananue (/13)

Kontponbsabie paboTsl 3a0uHnKoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOM

arrecrauuu (I1A) 10 10

Bcero: 101 101

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCsl YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb MeYaTHBIX U DJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Mudp/ KommuecTBo 3K3eMILIsIpoB B

Bubnnorpadnyeckas ccpuika
URL anpec pad OnomoTeKe




(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)

004(075) YrpromoB, Esrennii [Tapnosuu.l{udpoast 74
y27 CXeMOTEXHHUKa : yueOoHoe rnmocodbue / E. I1.
YrpromoB. - 2-e u3n., nepepad. u gorm. - CII6.
: BXB - Iletepbypr, 2007. - 782 c.

621.396 3uarauHoB, Cepreit 50
3-59 Wnbny (mpod.).CxemoTexHUKa

TEJIEKOMMYHUKALIMOHHBIX YCTpOICTB [Teker]
: yaeOnuk / C. U. 3uataunos, T. A. CyeTuHa,
H. B. IloBapenkus. - M. : Akagemus, 2013. -

368 c.
004.3(075) | Henenun, I1aBen HukonaeBud. OCHOBBI 64
H 42 MHKPOIPOLIECCOPHOUN TeXHUKH [ Tekcr] :

yuebnoe nocooue / I1. H. Hepenun. - CIIO. :
Nsn-Bo I'YAIL, 2013. - 63 c.

681.5 [ummapes, B. FO. OcHoBbl 20
LI 65 aBTOMaTU4eckoro ynpasienus [Tekcr] :

yuebHoe nocodue / B. 0. Hummapes. - M. :
Axamemus, 2008. - 352 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHEeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue

http://znanium.com/bookread2.php?book=555979 | Texuuueckue cpeacTBa aBTOMaTHU3aIUN U
ynpasienus: Ydueonoe nocodue / [lumos
O.B. - M.:HUIL] UHOPA-M, 2016. - 396 c. -

http://freecomputerbooks.com/Automating- Hugh Jack Automating Manufacturing

Manufacturing-Systems-with-PLCs.html Systems with PLCs September 12, 2010

http://www.razym.ru/79485-programmiruemye- | 3. Ilapp - [Iporpammupyembie

kontrollery-rukovodstvo-dlya.html KOHTPOJIJIEPHL: PYKOBOJICTBO JUIsl HHXKEHEPA.
2007

8. IlepeueHb MH(OOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUSI

Ne n/nn HaumenoBanue
1 GOOD HELP. I'paduueckast ”HCTpyMeHTallbHas cuctema 1iis paspadbotku ACY.
Bepcus 2.0
2 LOGOSoftComfort7
8.2. Ilepeuenn MH(OPMALMOHHO-CITPABOYHBIX CHCTEM,HCIIONIb3YEMBIX npu

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca Mo AUCIUILTUHE




[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uiel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (TIp1 HEOOXOTUMOCTH)
MynbTumenuitHas I€KIUOHHAs ayIUTOPUS BM a.32-04
MynbsTrMeanHAS JICKIUOHHAS ay U TOPHS bM a.22-10
3 | CneumnanusupoBanHas 1adoparopust «IIpoMbIIIIeHHBIX bM a.22-13

MUKPONPOIECCOPHBIX TEXHOIOTHII»

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs Mo JUCUUIUTHHE TpuBeeH B Tabiuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEKYTOUHOM aTTeCTallN

Bux npomexyTo4HON arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEILHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHUTEIHHOM JHUTEpaTyphl,
TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHA C HpaKTI/I‘{eCKOﬁ
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

(XOPOLIO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIEIIMATIM3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMUpascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOTTyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— MCTIBITBIBAET 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YAaCTHYHO BJIAJICET CUCTEMON CHEeNMAIN3UPOBAHHBIX OHATHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHMUIA;

— HEe MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJTOKECHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kog
Ne i/ [Tepeuens BompocoB (3a1a4) AJisl PK3aMEHa HHKaTOpa
1 OcCHOBHBIE IPOU3BOAUTENN MPOMBILIUIEHHBIX KOHTPOJUIEPOB U MK-13.1
SCADA-cucrem. T
2 ITpoMbIIIEHHBIE MUKPOIIPOLIECCOPHBIE CETH. ITK-1.3.1
3 CrpykTrypa u uzonupymomue 6apbepsl B PLC. I1K-1.3.1
4 Ctpyktypa coBpemeHHbix PLC. ITK-1.3.1
5 Anroputm padotsl PLC. I1K-1.3.1
6 bazoBas cxema ynpasnenusi nuranueM B PLC u npuHumn K-13.1
paboThI.
7 Crparerust MoHTaka B PLC 1iernieii BBo1a/BbIBOJIA. I1IK-1.B.1
8 IToHsTHS «UCTOYHUKY» U «1IpueMHUK» B PLC. I1K-1.3.1
9 CewmeiictBo nornueckux moayieit LOGO u ux TexHuueckue K-1B.1
XapaKTePUCTHUKHU.
10 Knaccudukanus monyneit pacmmpenus B LOGO u ux K-1B.1
TEXHUUYECKHUE XapaKTePUCTUKH.
1 KoMMmyrannonHas mporpamma u si3bIK (pyHKIIMOHAIBHBIX K-13.1
6s0x0B — FBD.
12 bnoku u cneunansueie pynkuun B LOGO. I1K-1.B.1
13 Mertoabl nporpamMmmupoBanus 1 orpanndenust B LOGO. IIK-1.3.1
14 Haznaduenue coeIMHUTENBHBIX YJIEMEHTOB B sa3b1Kke FBD. IIK-1.B.1
15 Meroavka nocTpoeHus nporpamm Ha sizsike FBD. IIK-1.V.1
16 MexaHu3M 3JEeKTPUIECKU 0JHO000pOTHBIN - MDO-16 1 I1K-1.B.1




CXEMBbI MOJKIIOYEHHsI IPU PYYHOM YIPaBIICHUU.

17 Cxema nogxmouenus M20-16 k LOGO u ROBO. I1K-1.B.1
13 MarHuTHBIH MycKaTellb U CXEMbI UCTIOIb30BaHMs B 33/1a4ax MK-1B.1
yIpaBJICHUS.

19 WcnonanTenpapii Mexanus3m ¢upmel Hefele u cxemsr ero MK-1.B.1

MTOAKJIIOYEHUS [IPU PYYHOM YIIPABJICHUM. R
20 Opranuzanys ynpaBieHHs € HCTIOJIB30BAHHEM MK-1.3.1
ITHEBMOYCTpPOICTB.
21 Cxema nogximrouennss Mexanmsma Hefele xk LOGO u ROBO. TIK-1.B.1
22 Cemetictno 1-7000. I1K-1.3.1
23 Huckpernsie monynu cepuu [-7000. IK-1.3.1
24 Hasnauenne cucrembl KoMaH 1 B Moayisix 1/0. I1IK-1.B.1
25 CropoxkeBoii TaiiMep B moayssix 1/O. I1K-1.B.1
2% Crpykrypa moayis [-7041, npuHium paboThI M CXEMBI €T0 K-1B.1
HOJKITIOUEHUSI.
27 Crpykrypa moayis [-7042, npuHiui paboThI M CXEMBI €T0 K-1B.1
HOIKITIOYECHUS
23 Crpykrypa monyis [-7050, nmpuHium paboThl U CXEMBI €T0 K-13.1
HOJKITIOYEHUSI.
29 Crpykrypa monyist [-7065, nmpuHuum paboThl U CXEMBI €T0 K-13.1
MOJIKJIFOUEHHUSI.
30 Crpykrypa monyist [-7017, nmpuHuum paboThl U CXEMBI €T0 K-13.1
MOJIKJIFOUEHUSI.
31 ITpumMeps! mpoMBIIUIEHHBIX ceTell Ha 6a3e cemeiictBa [-7000. | TIK-1.B.1
32 CocraB u Ha3HaveHne nporpamMm Good Help. ITK-1.3.1
33 [IporpammupoBanue BupTyanbHbiX U pusnueckux /O B FBD. | TIK-1.V.1
[TocTpouTs npombIIIICHHYIO ceTh Ha 6a3e LOGO s
34 . IK-1.V.1
HOJIKJIFOUEHUS Tpex ycTporcTB MOO-16.
[Toctpouts npomeIieHHYIO ceTh Ha 6aze LOGO mns
35 . IK-1.V.1
MOAKJIIOUEHUs IBYX ycTporictB MDO-16 u onnoro Hefele.
36 [IpombiuneHHbIN BHEAPsieMblil KoHTposiep ROBO-3140. I1K-1.3.1
[TocTpouTh MpoMbIIICHHYIO ceTh Ha 6a3e ROBO-3140
37 ucnons3ys moaynu [-7041,1-7017, 1-7042 nns noaxmtouenuss | I1K-1.V.1
nByx ycrpoiictB MDO-16 u ognoro Hefele.
[Toctpouts npomeiuieHHYIO ceTh Ha 6aze ROBO-3140
38 rcnoJib3ys moayiu 1-7041,1-7065 niig noakmoueHHs ABYX nK-1.V 1
yerpoiictB MDO-16 u onnoro Hefele. o
39 CewmeiictBa kouTposiepoB PLC ¢upm Siemens u Koyo. K-13.1
Bormpocsr (3amaun) nns 3adera / qud . 3auera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adyera
Kon
Ne i/t [Tepedyens BompocoB (3amav) myis 3adeta / nudd. 3auera HHKaTOpa
Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeueHnp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIOIHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI
\ No /it \ [TpuMepHBIil mepeueHb TeM IS KYPCOBOTO IMTPOCKTUPOBAHUS/BBITIOTHEHUS \




KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugum B BHIC TGCTHpOBaHI/ISI
MpeICTaBJICHBI B Tabsmie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil IepeueHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa

K kakomy knaccy s3biku nporpammuposanus I[TJIK FBD u RLL?
1 A) K xiaccy yHuBepcasibHBIX 5361KOB; B) K Kitaccy mpoMBINIIEHHBIX; IK-1.3.1
C) K knaccy rexnonornyeckux; /) K kmaccy rpaguueckux.

Yro npeacrasisieT co0oi mporpamma Ha s3eiky FBD?
2 A) Cxemy anroputma; B) JlpeBoBuanyto ctpykrypy; C) IIK-1.B.1
KomMmyTanuonnyto cxemy.

[Tutaromue HanpsKeHUs 1)1l HHTEUIEKTyanbHbIX pesne LOGO.
3 A) 110/230 V AC/DC; B) 12/24 V AC/DC; C)110/230 V AC/DC, 12/24 | TIK-1.B.1
V AC/DC; 1) 10-30 V AC.

KoMMyTannoHHas cxema COCTOMT U3 ......
A) CoenuHUTETBHBIX AJIEMEHTOB, OJI0OKOB U c3s13¢eii; B) Bxomos,

4 IK-1.3.1
BBIXOJIOB, JIOTHYECKUX 3ieMeHTOB; C) Tpurrepon, C4ETUNKOB,
TEKCTOBBIX COOOIIIEHUH.

5 [Muraronue Hanpspkenust ais anemeHToB cepuu 1-7000. K-1B.1
A) 230 V AC/DC; B) 12/24 V AC/DC; C) 10—-30 V DC. o

6 Cetp Ha MUKpOcxeMax iButton siBisieTcs IK-1.3.1
A) JIByxmpoBonnoii; B) OpnonpoBoanoii; C) HWHTerpupoBaHHOM. o

7 s moaxrouenus yerpoiictea MD0O-16 k LOGO Heobxoaumo. ... MK-1B.1
A) 4DI u 2DO; B) 2 DI u 2DO; C) 4 DI u 1DO. o

2 s mopxrouenus yerpoiictea Hefele k LOGO neobxomumo.... MK-1.B.1
A) 1 DI u 4DO; B) 2 DI u 2DO; C) 4 DI u 1DO. o

9 Anroputwm padotsl [TJIK oTHOCHTCS K KIaccy..... MK-1.3.1

A) Tlapamnensubix; B) IMocnenoBarensubix; C) Iukandeckux.

Kakwue cetn ucnosb3yroT ceTeBoe MuTarniee HanpsokeHue?
10 A) C ucnons3oBanue nporokona X10; B) Ha 6aze nporokona LAN; C) | IIK-1.B.1
Ha 6a3e nporokosa KNX.

IIporpamma Ha s3bike FBD Beimonuserces ......
11 A) CrpaBa HaneBo u cBepXy BHU3; B) CreBa HanpaBo U CHU3Y BBEPX; IK-1.3.1
C) Cnesa HamnpaBo u cBepxy BHU3; J1) [locienoBarenbHo.

B nporpamme edchart.exe makera Good Help umeercs .....
12 A) Opnun pexum smyssinuu; B) JIBa pexuma smymsiiuu; C) Tpu IK-1.3.1
pEeKUMa IMYJIISLIUH.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCHUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmia 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKaTrcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPANOK U MPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUIN HaydHOW MBICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, € MpPOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJIy4YCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TIOJydeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHA HAYKH W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAUMEl  CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTYypa Opea0oCTaBICHHMS JCKIIMOHHOI0 MaTepHaia.

—  M3noxeHne TeOpeTUYECKUX BOMPOCOB, CBA3aHHBIX C pACCMAaTPUBAEMON TEMOM

- OnrcaHne ammapaTHbIX W TPOTPaAaMMHBIX CPEACTB, METOJ0OB W aJITOPUTMOB,
MPUMEHSAEMBIX JUIsl PEIICHUs 3a1ad Mo pa3paboTke IU(POBBIX CHUCTEM aBTOMATH3AIlUU H
YIPaBJICHUS PEAIbHBIMU TEXHOJIOTMUYECKUMU MTPOLIECCaMU

- O06o001eHre N3JI0KEHHOTO MaTepuaa

- OTBeTHl HAa BO3HUKAIOIINE BOIIPOCHI TI0 TEME JICKIIHH.
JlexMOHHBIN MaTepHra COMPOBOXKIATHCS JEMOHCTpaNe 00pa3ioB mpombiiuieHHbIX [TJIK.

11.2. Meronuueckue ykazaHHMs Ui OOYYaIOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabot

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0Yy4aromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpCIUICHHUC, PA3BUTHUC U ACTAIM3AlUA TCOPCTUUCCKUX 3HaHHﬁ, MOJIYYCHHBIX Ha
JICKIIMSIX ;

—  TIOJy4eHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATEIbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT
Jlist BeIOTHEHHsI 1a00paTOPHBIX PaOOT CTYIEHTY MPEIOCTABISETCS CXeMa TEXHOJOTHYECKOTO
npouecca, U (GUKCUPYIOTCS 0a30BbI€ AJIEMEHTHI MPOM3BOACTBEHHOTO mporecca. Kaxnas
naboparopHasi paboTa COCTOMT U3 TEOPETHUYECKONW U MPaKTUYECKOW yacTeid. [[si BeIMONTHEHUS
MPaKTUYECKOW YacTH 3a CTYICHTOM 3aKperuisieTcss pabodee mecto. Ha »snmekTpuueckoi cxeme
paboyero Mecra M300paKeHBI CETEBbIE KOMIIOHEHTHI, Ha 0a3e KOTOPBIX COOMPAIOTCS MOJCTH
CUCTEM YIPAaBIICHUS.

KaxxnoMmy cTymeHTy BBIJAeTCsl WHAMBUAYAIbHOE 3aJlaHUe CO CXEMOH peasbHOro
MPOU3BOJICTBEHHOTO Tporecca. Ilepen mpoBeneHunem nabopaTopHON pabOTHI 00ydaromeMycs
ClIeTlyeT BHHUMATEIbHO O3HAKOMHUTHCS C METOJUYECCKHMH YKa3aHHSIMHU 10 €€ BBIMOJHEHHI0. B
COOTBETCTBUU C 33JJaHHUEM O00yYaroluiics CUHTE3UpyeT HaOOp BXOAHBIX U BBIXOJHBIX CHUTHAJIOB
JUTSE TIPOEKTUPYEMOM CHCTEMBI YIPaBICHUS W Jajiee aganTHUPYyeT 3TOT Ha0Op CUTHAIOB K
KOHKPETHOMY MPOMBIIIJIEHHOMY —IIporpaMMUpyeMoMy KoOHTpoJepy. Jlamee, cTyaeHt
pa3zpabaThIBacT CTPYKTYPHYIO CXEMY CHUCTEMbI YIPABICHUS, IPOTpaMMy YIPABICHUS Ha S3BIKE
rpaduyeckoro mporpaMMHUpPOBAaHUs, HACTpaUBaeT paboyee MECTO Ui 3alUCH, TECTUPOBAHUA U
OTNAJKU TMpOorpaMMbl.  Pe3ymbTaT pabOThl MPOrpaMMbl TIOKAa3bIBaeT TMPEMOAABATEII0 U
3aIUIIAET OTYET 1O JIA0OPAaTOPHOM padoTe.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIOYATh B Ce0S: TUTYIBHBIM JIHCT,
(bopMyIUpPOBKY 3aJjaHMsl, TEOPETUUECKHUE TOJOKEHHUS, TaOINIly BXOIHBIX/BBIXOJHBIX CUTHAJIOB
IIPOEKTUPYEMOM CUCTEMBI yIIpaBieHUs ¢ MpuBA3KoH k peanpHoMy I1JIK, cTpykTypHYyIO cxemy ¢
Y4YETOM THUIIA 33JAHHBIX CXEM TE€XHOJOTUYECKUX YCTPOUCTB U TUIOB Bbixo10B I1JIK, pacneuaTtky
[IporpamMMBbl yIpaBieHUs AJisl KOHTpOJUIepa.

TpeGoBanust k 0hoOpMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

[To kaxmoit mabopaTopHOil pabOTEe BBITIOJHSIETCS OTACIBHBIA OTYET. THUTYJIBHBIA JIUCT
opopmisieTcss B COOTBETCTBHU C Ia0ioHOM (0Opas3iom) mnpuBeAeHHBIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CeKkTop HOPMAaTUBHOW JOKyMEHTAIMU». TEKCTOBBIC U TpauUecKue
MaTepHuaibl OQOpMIISIOTCS B cooTBeTcTBUHU C nedcTBytoumMu ['OCTamu u TpebGoBaHUAMH,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasnmene «CeKTop HOPMAaTUBHOU
JIOKYMEHTAIUN.

B onexktponnbix pecypcax ['YAIlI mnpencraBieHbl METOAMYECKHE YKa3aHUA K
BBINOJIHEHHUIO J1abopatopHbix pabotr: Emmzapos B.H., Jlommmze A.H. «u¢poBbie cucremsbi
aBTOMaTu3aluu U ynpasienus». Yacte 1, 2019.

B snextponnsix pecypcax ['YAII mnpencraBieHbl METOAMYECKHME YKa3aHUS K
BBITIOJIHEHHIO J1abopaTtopHbix pabor: Emmzapor B.H., lomuaze A.H. «lludposbie cuctemsl
aBTOMAaTHU3alMM U ynpasieHus». Yacts 2, 2020.

11.3. MeTonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboTbl



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO padoTy.

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAeMbIX 3HAHHW, 00ECICUMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOa OCBOCHMS
JUCLUIIAHBL.

B cepennHe cemecTpa MPOBOAUTCS TEKYHIMH KOHTPOJIb YCIIEBAEMOCTH, TIE KaXKIOMY
CTYJIEHTY B BBIJICJICHHOE BpPEMS Ha JIEKIMOHHBIX 3aHATUAX MPEJOCTABIACTCS A PEIICHUs
TECTOBAs 3a/1a4a, KOTOPYIO CTYJEHT OJDKEH PEIIUTh B TedueHUe 20 MUHYT.

11.5. MeTtonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTECTALlUH.

[IpomexyrouHas  arTectauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
cebst:

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHICeHHUs MPAaKTUYECKUX 3a7ady. DK3aMeH, KaK MpaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTJIMYHOY,
«XOpOILIO», «YAOBIECTBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOIYUYECHHBIX OOYYaIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOI AUCIUITUHBI B LIEJIOM HIIM IPOMEKYTOUHAas (10 OKOHYAHUHU CEMECTpa) OLECHKA 3HAHUM
0o0y4aromuMcs 10 OTIENbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTallMOHHON OIIEHKOM «3auTeHO»
WM «HE 3aU4TECHO».

— muddepeHIMpOBaHHbIA 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYECHHBIX
o0y4armuMcs IpU U3YYeHUH JUCIHUIUTMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEIOBATENBCKUX pabOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHO», KHEYAOBICTBOPUTEIHLHO.

CucremMa OLEHOK IpU IPOBENECHUU MPOMEKYTOUHOW aTTECTALMU OCYILIECTBIISIETCS B
COOTBeTCTBUU ¢ TpeboBanmsmu [lomoxkeHnit «O TeKymeM KOHTpOJICE YCIIEBAEMOCTH U
NPOMEXYTOUHOU arrecTauuu cTyaeHToB ['YAII, oOyuarommxcst 1Mo NpOrpaMMbl BBICIIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa ydeOHOW palboThI
crynentoB B ['YAID.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne
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