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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. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI

M3yunTh OCHOBHBIE aCHEKTHI pa3pabOTKH LU(PPOBBIX CUCTEM YIPABICHHS, B IMEPBYIO
ouepelb s aBTOMAaTW3allMd MNPOMBINUIEHHBIX —mporeccoB. [llomyuenue cryaeHTamu
HEOOXO/MMBIX 3HAHUH M HABBIKOB B 00JacTH pa3pabOTKU IU(PPOBBIX CUCTEM aBTOMATHU3ALUU H
yhnpapieHus: Ha 0a3e NPOMBILUICHHBIX MPOrpaMMHUPYEMBIX JIOTUYECKHMX KOHTPOJIJIEPOB U
obOecrieueHruss pabOThl B pealbHOM BPEMEHHU CHUCTEM cOopa, 00pabOTKH, OTOOpaxeHHs |
apXuBHUpOBaHUs MH(POpPMALMU 00 0OBEKTE MOHUTOPHUHTA WIH yripaBieHus. OCBOUTh METOJIUKY
ONTUMAJILHOTO BBIOOPA ammapaTHBIX CPEACTB UL 33JaHHOTO TEXHOJIOTMYECKOro Ipolecca U
nporpammupoBanue I1JIK Ha rpaduueckux s3pikax mexayHapomnoro cranmapra IEC 1131-3
(M3K 1131-3).

JlucuuniuHa mpelHa3HayeHa Ui  M3YYeHHsS HOBBIX TEXHOJOTMM MNpPOEKTHPOBAHUS
U(PPOBBIX CUCTEM YIPABJICHUS TEXHOJIOIMYECKHMMH MPOIECCaMHU, JJIsl aHAJIN3a CYIIECTBYIOLTUX
MAKEeTOB MPOTPAaMMHOI0 OOECHEeUeHHUs, MOJIYYEHHUS HAaBBIKOB BHIOOpa 3JIEMEHTOB CHCTEMBI
yIpaBJIeHUs 1 pabOThI ¢ MAKETaMU MporpaMM Beaymux rnpoussoauteneit IIJIK

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOpMHUpPYEeMOW  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIIEHUH, 00pa30BaTEeIbHON MPOrpaMMBbI BRICIIIETO 0Opa3oBaHUs (J1ajee —
OIT BO).

1.3. TlepedeHp IIaHUPYEMBIX PE3YyIbTATOB OOYUYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYArOIMICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [epeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpymma) Kon n HanMeHoBaHME MHIUKATOPA JOCTHKCHUS
HaMEHOBaHUE
KOMIIETCHIINH KOMIIETEHIINHT
KOMIIETEHIUH
ITK-1 Criocoben
ITK-1.3.1 3HaTh TpebOBaHUS, METOIBI
OCYIIECTBIISITh
KOHIIETITYaJIbHOTO MPOSKTUPOBAHUS
KOHIIETITYaJIbHOE,
[IK-1.VY.1 ymeTs pa3zpabaTbiBaTh TEXHUKO-
(G yHKIIMOHATBHOE U

[Tpodeccuonanbubie SKOHOMHYECKOE 000CHOBaHUE
JIOTHYECKOE
KOMIIETCHIINU T1IK-1.B.1 BameTs HaBBIKAMHY OIIMCAHUS
MPOEKTUPOBAHUE
CHCTEMHOTO KOHTEKCTa M TPAHUI] CHCTEMBI;
CHCTEM CPEHETO 1 .
HABBIKAMU OTPEICTICHHSI KITFOUEBBIX CBONCTB

KpyIHOTro mMaciiraba .
CHCTEMBI, OTPAaHUYEHUI CUCTEMBI
U CIIO)KHOCTH

[1K-5.3.1 3HaTh OCHOBBI TEOPUU CUCTEM U
CHUCTEMHOI'0 aHaJIN3a; 3HaTh HHCTPYMEHTHI:
cpencTBa st Habopa TeKkcTa (TEeKCTOBBIN

[1K-5 Cniocoben nporeccop, XML-penaktop), cpeacTra
BBITIOJIHATh MOJTrOTOBKH IpaMuecKuX CXeM, Cpe/ICTBA
pa3paboTKy BHU3yaJIbHOT'O OMMCAHUS OU3HEC-TIPOIIECCOB
TEXHUYECKUX [IK-5.Y.1 ymeTs aHan3upoBaTh TEXHUYECKYIO

[Tpodeccuonanbubie

KOMITETEHITHH JIOKYMEHTOB, ZIOKYMEHTALIIO, U3BJIEKATH U3 HEe CBE/ICHH,
a/IpeCOBaHHBIX HEOOXOIUMBIE JIJIS pEIICHUS TTOCTaBICHHOMN
CHEIHANIUCTY IO 3aJ]a4uM; COCTABIIATH 0000IIEHHBIE OMUCAHUS
UH(QOPMALIMOHHBIM | SBJICHHMA, POLIECCOB, OOBEKTOB YIPaBIeHHS 0e3
TEXHOJIOTHSIM HCIOJIb30BAaHUsI MaTEMaTUUECKOTO arnmapaTa u

CIIELMAJIbHON TEPMHUHOJIOTUH; UCIIOIb30BATh
MaTeMaTHYECKUN anmnapar 11 ONUCAHUS
SIBIICHH, IPOIIECCOB, 00BEKTOB YITPABIICHHS




I1K-5.B.1 BnageTs HaBBEIKAMHU COCTABJICHUSA
onvcaHus UHPOPMAIIMOHHOHN UITH
MaTeMaTHYECKOH MOJEIN

2. Mecro aucuumuinHbl B cTpykType Ol

JlucuumimHa MOXeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IPU U3YYEHHUH CIIEAYIOIINX JUCIUILINH:

—  «Teopus aBTOMaToOBY;
«OTKpBITBIE CUCTEMBIY;

—  «CxeMOTeXHHKAaY;

— «MogenupoBaHue;

—  «Opranmzanus 9BM 1 BEIYHCIUTENBHBIX CUCTEMY;

—  «lIporpammupoBaHue Ha si3pIKax AcceMmOepay.

3HaHMs, TOJIyYEHHBIE NpPH H3YYEHMHM MaTepuaja JaHHOM TUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HA4Y€HHWE, TaK W W MCIOJIB3YIOTCS TpPH TMOJArOTOBKE BBIMYCKHOU
KBaTM(UKAIIMOHHON paboThI OakaiaBpa.

3. O0BeM u TPyIOEMKOCTb TACIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEeMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 12 12
AyoumopHnuie 3anamus, BCEro 4ac. 24 24
B TOM YHUCJIC:

nexuuu (JI), (gac) 12 12

npakTuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 12 12

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

9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 147 147
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3. OK3.
DK3.*%*)

*x

IIpuMeuaHue: kaHIUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Jexmum | 113 (C3)| JIP KII CPC

PaBZ[eJ'IBI, TCMBbI JUCITUITINHBI (qac) (qac) (qac) (qac) (qac)

Cemectp 8




Paznen 1. OcobeHHoCcTH IM(POBOTO YIIPABICHUS | 3 20

MPOIIECCaMH.

Pazgen 2. ApxutekTypa mporpaMmMupyeMbIX 1 14

noruyeckux koHTposutepoB (I1JIK).

Paznen 3. Jlormueckune moaynmu LOGO! Siemens. 2 6 16

Paznen 4. CemeticTBo TPOMBIIIIICHHBIX ) 3 78

MHTEJUIeKTyalnbHbIX ycTpoiicTs 1-7000 ICP DAS.

Paznen 5. S3pikun MOK. 2 10

Paznen 6. CucreMbl aBTOMATH3aLKY 30aHHH 2 24

Paznen 7. IlporpamMmmMupyemble JIOTHYECKHE ) 35

KOHTPOJUIEPHI.

Uroro B cemectpe: 12 12 147
Hroro 12 0 12 0 147

[IpakTnueckas

IMOATOTOBKA  3aK/II0YacTCA B  HCIOCPCACTBECHHOM  BBIIIOJTHCHHUU

Oo0y4yaromKUMHUCS  ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npodeccnoHaIbHON AEATETHLHOCTHIO.

4.2. ConepxkaHue pa3IeNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

1

Tema 1.1. IlpumMepsl 3a1a4 ynpaBiieHUs: IPOLECCAMM.
YnpasieHue mpoieccoM B peaibHOM BpeMeHu. [Ipumep — npecc
JUIsl TJIACTUKA. YTpPaBJICHHE HA OCHOBE IOCIEA0BATEIIBHOTO
IpOrpaMMUpPOBaHUs U TpepbiBaHui. Kputudnele 1mo BpeMeHH
IIPOLIECCHI.

Tema 1.2.. Monenu, npuMeHsieMbI€ B YIIPABICHUU.

Tunet wmoneneil. OCHOBBI MOACIHUPOBAHUSA JTUHAMHYECKHX
cucteM. HenpepblBHbIE U JAUCKPETHBIE MOJEIU JAMHAMHYECKUX
CHCTEM. YTIPaBIsAeMOCTh U HaOII01aeMOCTb.

Tema 1.3.KommoHeHTHl uHTepdelica MEXIy MpoIeccoM U
VIPaBISIONIUM  KOMIIBIOTEpOM.  buHapHble, THUQPPOBEIE U
AQHAJIOTOBble  JAaT4yWKHU. lICHOJHUTENbHBIE  MEXaHU3MBI  C
AJIEKTPOINPUBOJIOM M MTHEBMATUYECKUM YIIPABICHUEM.

2 Tewma 2.1. Anroputm paboTsl 1 uzoaupyromue 6aprepsl B [TJIK.
bazoBas crpykrypa IIJIK u ynpomieHHBIH anroputm padoThl.
[ToHsITUS «IPUEMHUK» M «HUCTOYHHUK».  TpaH3UCTOpHBIE H
peneitnbie Boixoabl B [TJIK.
Tema 2.2. TeXHOIOTNYECKHE SA3BIKU.
OcHOBBI rpaduyecKkoro MIPOrpaMMHUPOBAHUSL. SA3bIK
(G YHKIIMOHATBHBIX 0J0KOB. SI3BIK peneitHOM JIOTUKH.
Tema 2.3. Unrepdeiicer B [IJIK.
Ilepexoq ~ OT  LEHTpPaJIM30BaHHOM K  pacCHpeaesICHHOMN
apxutektype. CTpykTypa ©  OpHHOHMN  PaOOTHl  IIWH.
[TocnenoBarensubie uHTEpdeicht RS-232, RS-422, RS-485.
CpaBHenue  mapameTpoB.  [IpuMeHeHHE  TPUCTAOMIBHBIX
aneMeHToB. Ctanaapt npomMbinuieHHON cetu CAN.

3 Tema 3.1. Cepus nponyktoB LOGO!.

Amnmnapataeie Bepcur LOGO! u ux coBMecTumMocTh. MoyiibHas




u cereBas koHpuryparmmu LOGO!. Pexumbl  paboOTHI.
KomMmyTtannonnslie BozmoxxHocTd moayieit LOGO!.

Tewma 3.2. [IporpammupoBanue LOGO!.

S3piku  mporpamMmupoBaHui. COEAMHUTENBHBIE  JJIEMEHTHI.
CnemmanpHeie  QyHkiuu u ux npumeHenue. CoznaHue u
KOH(QUTypHpOBaHWE  JIOTIOJIHUTENBHBIX  (yHKIMU.  Buibop
pexuma mnporpammupoBanus. Pabora ¢ [IO LOGO!Soft
Comfort. Pexxumbl TecTUpOBaHHMS M OTIAJKU MPOrpamMM B
LOGO!Soft Comfort.

Tema 3.4. Meronuka NOCTPOEHHS HpPOrpaMM YIIpaBJIE€HUS Ha
a3pike FBD.

Mognens g poBoro apromara. @ukcaryst OKOHUYAHHUS COOBITHS B
nporpamMme yrpasienus. OrnpeeneHre BpeMeHH IUKJIA.

Tema 4.1. UaTemiexTyanbHble MOAYH BBosa/BbiBoga [-7000.
OyHKIIMOHATFHOE HA3HAYEHHWE YCTPOWCTB CBS3UM C OOBEKTAMU
ynpasineHus. CTpykTypHas cxema Moayied. I'anpBaHnyeckas
pasBsizka B Moxayisx. Hactpoiika koHdurypamuu Momayas Ais
paboTtel B ceru. [IpUHIMIUAIBHBIE DSJCKTPUYECKUE CXEMBbI
0a30BbIX MOJTYJICH.

Tema 4.2. Cucrema komana moaynei I/O.

[TapameTpsl HacTpoek moxayJe. [Iporpamma HacTpoeK MOJyJei
/O DCON Utility PRO.®opmMaT naHHBIX NOpU CUUTHIBAHUH
COCTOSIHHSI MOayel auckpetHoro I/O. dopMar u THITBI KOMaH/I.
Pexumbl paboThl IBOMHOTO cTOpokeBoro Ttaiimepa. Cetb 6e3
koHTpoiepa. Mcnons3oBanue LabVIEW miis mocTpoenus cetu
¢ monymsimu [-7000.

Tema 4.3. [TpombIluIeHHBIN TporpaMMupyembiii KouTposuiep ICP
DAS.

Crpykrypa ©6a3zoBoro koHTpoiuiepa I[-7188. OmnepanuonHas
cucrema MINIOS7. Ioptel /O u mpuMepbl UX UCIIOIb30BaHUS.
Koutpommep  Robo-3140.  Omementst  cetu. CeTh ¢
KOHTpoJuiepamu. Hactpoiiku cetu.

Tema 4.4. NuctpymeHTanbHas cpena paspaborku SoftLOGIC
GOOD HELP.

Co3gaHue mnporpamMMmbl i KoHTpoiuiepa Ha s3bike FBD.
[Tpumeps! KUCTONIb30BaHKUE AUCKPETHBIX U aHAJIOTOBBIX OJIOKOB B
nporpamMMax ympasieHusi. PeanbHble u  BuUpTyanbHble 1/O.
BHenpenue BUpPTyaIbHBIX 3J€MEHTOB. PeXuMbl OTnaaku
nporpamm. HacTpolku napamerpoB Uil PEKHUMOB OTIAAKH,
TECTUPOBAaHUS W 3alMCH NporpaMMmbl B KOHTposuiep. Cpena
pa3paborku YMU. Hactpoiiku COM cepsepa.

Tema 5.1. CemeiicTBo s1361Kk0B MOK.

Komnonentsl ctangapra IEC 61131. XapakrepucTuka sI3bIKOB
CTaHzapTa.

Tema 5.2. OCHOBBI A3bIKa PENECUHOM JIOTUKH.

baszoBbie mnonHATHA. PeneliHas TEXHOJIOrUsS B  YIPABICHUU
mporeccam. PacmmpenHas OWTOBas JIOTHKA.  DJIEMEHTHI
pOrpaMMHUPOBaHMUS.

Tema 5.3. TI'paduueckue cpeapl pa3paObOTKH MPHUKIIATHBIX
nporpamm aiis ITJIK Ha s3pikax cranaapra IEC 61131.

Cucrema mnporpammupoBanuss u wucnoidHenuss  CODESYS.
Texnonorus I[SaGRAF. OG630p cucremM cOopa MAaHHBIX H




ynpasieauss SCADA. Cra"mapT B3auMOAECHCTBUS MEXIY
nporpaMMHbIMH KoMnioHeHTamu OPC.

Tema 6.1. Hurepdelickl W TPOTOKOIBI ISl  JOMAaITHEH
aBTOMaTHU3aIUH.

[Iporokon momanrHe#t aBromatu3anuu X 10 u ero MmonuduKammm.
Kommnonentst mnporokoma X10. Ilpumep wucnonab3oBaHus
npotokona X10 B Poccun. Untepdeiic Wiegand. DieMeHTHI
uHTepdeiica cxem i-Button

Tema 6.2. CeTn aBTOMaTH3aIUHN 3TAHUI.

Cucrtema pacnpeneneHHOro uHTeiekTa u texHonorus LON.
Apxurektypa nporeccopa Neuron. BHyTpeHHss CTpyKTypa y37a
cetru LonWorks. CnenmanmsupoBannbiii 5361k Neuron-C.
Cucrema aBToMaru3anu 3maHuid  Ha Oasze ceru BACnhet.
O0bexTel BACnet. TlaTeHT MmO 3J€KTpOHUKE KOHTPOIIIEPOB Ne

US7800812 u TexHOJOTUS AUHAMHYECKONW TOHHPOBKH CTEKOII
SPD.

Tema 7.1. IIporpammuposanue [TJIK S7-200/S7-1200.

Cpenbl paspabotku mns kontpoiuiepoB SIMATIC: MicroWin
STEP 7, STEP 7Basic TIA Portal. Dtanmel mocTpoeHmst
nporpaMmsl Ha si3bike RLL/

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

[Maker mnporpammupoBanus  DirectSOFT6  (memo-Bepcus).
Hacrtpoiiku mnapamerpoB CuHCTeMBbl NpPOrpaMMUpPOBAHUS IS
CBSI3U KOHTPOJUIEpaMu U rpaduueckoii manenso Weintec.

Tema 7.3. IlporpammupoBanue [1IJIK MITSUBISHI ELECTRIC
FX3U

Enunas cpena mporpammupoBanust iQ Works aiis MOIyIbHBIX U
KOMITAKTHBIX KOHTpoJuiepoB cepun FX u Q/A.

4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

N3 Hux Ne
No | Tembr npaktrdeckux | @OpMbI IPaKTHUYECKUX | TpPyHOEMKOCTb, |IPaAKTUUYECKOU [pa3aeia
/11 3aHATHI 3aHATUH (uac) MOATOTOBKH, | IACIIMII

(dac) JIMHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

N3 Hux Ne
TpynoemMKOCTh, | IPAaKTUYECKOU | pa3zaeia
(gac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

Cemectp 8

| BRomoe 3aHsTHE. DOPMYITHPOBKA | 2 | 2 ‘ 1




1 | "HAMBUAYaTHLHOTO 3a/TaHUS

HccnenoBanue crenuaibHbIX (YHKIIHA B 4 4 3
2 | cpene mporpammupoBanust LOGO!Soft

Comfort V7.0

Pazpabotka ns LOGO nporpammebl 4 4 3

3 | ynpaBieHusl TEXHOJIOTHUECKUM IIPOLIECCOM
«Cxema X»

Co3nanue cnienuansHoi pynkuuun UDF 2 2 3

Bcero 12 12

4.5. KypcoBoe nmpoeKTUpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 8,
Bun camocrosTensHO#M paboThI

Jac Jac
1 2 3
M3yueHne TeOpeTHIECKOro MaTepuasa 68 68

nuctuiiuHbl (TO)

Kypcopoe npoexktuposanue (KII, KP) 32 32

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomarmnee 3ananue (/13) 8 8

KouTtposbabie paboTsl 3a09ankoB (KP3) 39 39

[ToaroroBka Kk MpOMEKYTOUHOM
arrecranuu (ITA)

Bcero: 147 147

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yJaroluXxcs yKa3zaHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W AJIEKTPOHHBIX YYCOHBIX U3aHUN

udp/ KomaecTso 5K3eMIUIIpOB B
P bubnuorpaduueckas ccpuika OUOIHOTEKE
URL anpec

(KpOoMe AIIEKTPOHHBIX FK3EMILISIPOB)

004(075) Yrpromos, Esrenwnii [1aBnosuu.lludposas 74
y27 CXeMOTeXHHKa : yaeOHoe mocobue / E. 1.
YrproMoB. - 2-e u3., nepepad. u gom. - CII6.




: BXB - Iletepbypr, 2007. - 782 c.

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

TEJIEKOMMYHUKALIMOHHBIX YCTpOICTB [Tekcr]
: yaeonuk / C. U. 3uataunos, T. A. CyeTuHa,
H. B. IloBapenkus. - M. : Axkagemus, 2013. -

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

yuebHoe 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. ummapes. - M. :
Axamemus, 2008. - 352 c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue

http://znanium.com/bookread2.php?book=555979 | Texuuueckue cpeacTBa aBTOMaTH3aIUN U
ynpasienus: Yueonoe nmocodue / [lumos
O.B. - M.:HUI] UHO®PA-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 ISl HHXKEHEPA.
2007

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUIIINHE.
[TepedeHs UCIOIB3yeMOTr0 MPOTPaMMHOTO OOECTIEYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/t HaumenoBanue

1 LOGOSoftComfort7

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUN 00pa30BaTEILHOTO Mpoliecca MO AUCIUILTUHE

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno




9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
MynbTumenuitHas J€KIUOHHAs ayIUTOPUS BM a.32-04
MynsTUMeaniHAS JICKIUOHHAS ayIUTOPHS bM a.22-10
3 | Cneumnanu3upoBanHas 1aboparopust «IIpoMbIIIIeHHBIX bM a.22-13

MHUKPOIIPOIIECCOPHBIX TEXHOJIOTHI

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUS IPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-OaiuIbHAs IKaIa PaKTep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIBHO U I'PAMOTHO €ro U3J1aract;

— OMHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJHUTEIHHOM JHUTEpaTyphl,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHbIE MOJOXKEHHUS C MPAKTUYECKOM
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeIi0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYUIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JAEsITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIUATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN H HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO .
GaTeHOY — HCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUs;
— c11a00 apryMEeHTUPYET Hay4yHbIE ITOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;
— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMAIN3UPOBAHHBIX MOHSATHH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MarTepHaa;
— JIONYCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpHU
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH MPoOIeM B KOHKPETHOM HAIPaBJICHUY;
«HE 3a4YTEHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Kon
Ne i/ [Tepeuens BompocoB (3a1a4) AJisl DK3aMEHa HHKaTOpa
1 OcHOBHbIE TPOU3BOAUTENU MPOMBIIUIEHHBIX KOHTPOJIJIEPOB U MK-13.1
SCADA-cucrem. T
2 ITpoMbIIIIEHHBIE MUKPOIIPOLIECCOPHBIE CETH. ITK-1.3.1
3 Crpykrypa u uzonupymomue 6apbepsl B PLC. I1K-1.3.1
4 Ctpyktypa coBpemeHHbix PLC. ITK-1.3.1
5 Anroputm pabotsl PLC. I1K-1.3.1
6 basoBas cxema ynpasienus nutaniem B PLC u npunnun MK-13.1
paboTHI.
7 Crpaterus montaxka B PLC nieneil BBo/1a/BBIBOJIA. IIK-1.B.1
8 [ToHsITHA «UCTOYHUKY» U «TIpueMHUK» B PLC. IIK-1.3.1
9 CewmeiictBo nornueckux moayieit LOGO u ux TexHuueckue MK-1B.1
XapaKTePUCTHUKHU.
10 Knaccudukanus monyneit pacmmpenus B LOGO u ux MK-1B.1
TEXHUUECKHUE XapaKTePUCTHUKHU.
1 KoMMmyTtannonHas mporpamma u si3bIK (pyHKIIMOHAIBHBIX MK-13.1
6s0xk0B — FBD.
12 bnoku u cneunansueie pynkuun B LOGO. I1K-1.B.1
13 MeTtonbl nporpammupoBanus ¥ orpanndenus B LOGO. I1K-1.3.1
14 Ha3nauenue coe IMHATENLHBIX YJIEMEHTOB B s35Ike FBD. I1IK-1.B.1
15 Meroayka nocTpoeHus nporpamm Ha si3sike FBD. IIK-1.V.1
16 MexaHu3M 3JeKTPUIECKUd 0JHOO00pOTHBIN - MDO-16 n K-1B.1
CXEMBI MOJKIIOUEHHUS NPU PYYHOM YIIPABJICHUMU.

17 Cxema noakimrouenus MO0-16 k LOGO u ROBO. I1IK-1.B.1
13 MarHuTHbII ycKaTellb U CXEMbI UCII0JIb30BaHUS B 3a/1a4ax MK-1B.1
yIpaBIeHUS.

19 WcnonanTenpaplii Mexanu3m ¢upmel Hefele u cxemsr ero MK-1B.1
MOAKJIIOYEHUS [IPU PYYHOM YIPABJICHHH.

20 Opranuzanys yrnpaBieHHs € HCTIOJIB30BAHHEM MK-13.1
MTHEBMOYCTPOMCTB.




21 Cxema nogximrouennss Mexanmsma Hefele xk LOGO u ROBO. TIK-1.B.1
22 Cewmeiictso 1-7000. I1K-1.3.1
23 Huckpernbsie mogynu cepun 1-7000. ITK-1.3.1
24 Haznauenue cuctemsl komana B Moayisix 1/O. I1K-1.B.1
25 CroposxeBoii Taiimep B Moayssix 1/0. I1K-1.B.1
2% Crpykrypa monyis [-7041, npuHuum paboThl U CXEMBI €T0 MK-1B.1
MOJIKJIFOUEHHUSI.
27 Crpykrypa moayis [-7042, npuHiui paboThI M CXEMBI €T0 MK-1B.1
MO JIKJTFOUCHUS
28 Crpyxkrypa moayis [-7050, mpuHiu paboThl M CXEMBI €T0 K-13.1
MO JIKJIFOUCHHUSI.
29 Crpykrypa moayis [-7065, mpuHIum paboThl M CXEMBI €T0 K-13.1
IO JIKJTFOUCHHUSI.
30 Crpykrypa moayis [-7017, npuHium paboThI M CXEMBI €T0 K-13.1
IO JIKJIFOUCHHUSI.
31 [Tpumeps! MpOMBIIUICHHBIX ceTel Ha O0a3e cemericTra [-7000. IIK-1.B.1
32 CocraB u Ha3HayeHue nporpamm Good Help. I1K-1.3.1
33 [IporpammupoBanue BupTyanbHbIX U ¢usnueckux /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 npombIIIICHHYIO ceTh Ha 6a3e LOGO s
35 . IK-1.V.1
NOJKJIIOUEHUs IBYyX ycTpoiicte MOO-16 u ognoro Hefele.
36 ITpombIniuieHHBIN BHeApsieMblil KoHTposuiep ROBO-3140. I1K-1.3.1
[Toctpouts npomeinuieHHYIO ceTh Ha 6aze ROBO-3140
37 ucnoib3ys moaynu 1-7041,1-7017, 1-7042 nnst moaKIr0YEHUS I1IK-1.V.1
nByX yctpoiictB MDO-16 u ognoro Hefele.
[TocTpouTh NMpoMbIIIICHHYIO ceTh Ha 6a3e ROBO-3140
38 ucnonb3ys moaynu [-7041,I-7065 nnsa nogkatoueHus IByX nK-1.V 1
yctpoiictB MDO-16 u onnoro Hefele. o
39 CewmeiictBa kouTpOJuiepoB PLC ¢upm Siemens u Koyo. K-13.1
Bormpocsr (3amaun) nns 3adera / aud . 3adera npeacTaBieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3adyera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera pHMKaTOpA

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nas KypCOBOTO TNPOEKTHUPOBAHUS/BBIIOIHEHUS KYpCOBOW pabOThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCcOBOTO MPOSKTUPOBAHNSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arreCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabymie 18.

Ta6ymma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

| Nen/m |

[IpumepHBIil nepeyeHb BOMPOCOB JIJIsl TECTOB

Kon




WHIUKATOpa

1 K xakomy knaccy s3biku nporpammuposanus [IJIK FBD u RLL? IK-1.3.1
A) K kiaccy yHuBepCcallbHBIX S3bIKOB; B) K Kiaccy mpoMBbIIIIeHHBIX;
C) K knaccy rexnonornueckux; /1) K kaaccy rpaguyeckunx.

2 Uro nmpeacrasiseT co0oit mporpamma Ha 36Ky FBD? [IK-1.B.1
A) Cxemy anroputma; B) [IpeBoBuanyto ctpyktypy; C)
KomMmyTannonnyto cxemy.

3 [TuTarouye HanpsKeHUs Ui UHTeUIeKTyalbHbIX pene LOGO. IIK-1.B.1
A) 110/230 V AC/DC; B) 12/24 V AC/DC; C)110/230 V AC/DC, 12/24
VAC/DC; 1) 10-30 V AC.

4 KomMmyTanmonnasi cxema COCTOUT U3 ...... I1K-1.3.1
A) CoelMHUTEJIbHBIX 3JIEMEHTOB, 0J1I0KOB M ¢3s13eii; B) Bxoos,
BBIXOJIOB, JIOTHYECKUX dJIeMeHTOB; C) Tpurrepon, CHeTUYHKOB,
TEKCTOBBIX COOOIICHHIA.

5 [Tutaromue HanpsiKeHust 1Jig dneMeHToB cepuu 1-7000. I1IK-1.B.1
A) 230 V AC/DC; B) 12/24 V AC/DC; C) 10—30 V DC.

6 Cetp Ha MUKpOcXxeMax iButton sBisieTcs IK-1.3.1
A) JlByxnposoanoii; B) OanonmpoBoanoii; C) HMaTErpupoBaHHOMN.

7 Jiis monkirouenust yerporicrea MO0-16 k LOGO neobxoaumo. ... [IK-1.B.1
A) 4DI u 2DO; B) 2DI u 2DO; C) 4 DI u 1DO.

8 Jns monkirouenus yerpoiictea Hefele k LOGO neob6xomumo.. .. [IK-1.B.1
A) 1 DI u 4DO; B) 2DI u 2DO; C) 4 DI u 1DO.

9 Anroputm pabotsl [TJIK oTHOCHTCS K KITaccy..... IK-1.3.1
A) Tlapamnensnsix; B) Ilocnenosarensubix; C) Hukaumdyeckux.

10 Kakue cetu ucnonp3yroT CETEBOE MUTAOIIEE HAPSKEHNE? IIK-1.B.1

A) C ucnoab3oBanue nporokosaa X10; B) Ha 6a3e nmporokona LAN;
C) Ha 6a3e nporokosna KNX.

11 [Iporpamma Ha s3b1ke FBD BbInonHSAETCS ..\ ... IK-1.3.1
A) Cnpasa HaneBo u cBepxy BHU3; B) CiieBa HalpaBo U CHU3Y BBEPX;
C) CneBa nanpano u cBepxy Buu3; /) [locnenoBarensHo.

12 B nporpamme edchart.exe makera Good Help umeercs ..... IIK-1.3.1
A) Onun pexxuMm smyssitiuu; B) JIBa pexxuma smymsinuu; C) Tpu
peKUMAa IMYJISIIHH.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (OpMUPOBAHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIOIIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. Meronuueckue yka3aHus sl 00yJarOIUXcs IO OCBOCHUIO TUCIIUILTHHEI
11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana
OcCHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOoOKoe W SICHOE W3TIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIMH B




paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMALMIO MO TEME, a B OCBOCHHUH
(GyHAAMEHTAJIBHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYI0 QYHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJeMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIUIUIUHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLHAIIIINHAMM.

[InaHupyemble pe3yabTaThl IPU OCBOCHUH 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHWN, YPOBEHb
KOTOPBIX ONPEIEINISECTCS LEJIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuUTHE NPOPECCUOHATBHO-JIENOBBIX  KAauecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHHUS.

— TIOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— IIOJIy4CHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs HA OIKANIINE TObI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TJIABHBIE MBICIU U
IIOJIO)KEHUSA, MPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPATH HMX B  Pa3iIM4HBIX
bopmynupoBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIOJIb30BAHUEM DA3aTOYHOIO MaTepuaja IpH NPOBEAECHUM KOPOTKHX JUCKycCHH 00
0COOEHHOCTSAX MPUMEHEHHS OTJCIBHBIX TEMATHK 10 TUCLMITIIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOTO MaTepuaa:

—  H3noxeHue TeOpeTUUECKUX BOIIPOCOB, CBSI3aHHBIX C pACCMAaTPUBAEMON TEMOU

—  Onucanue anmapaTHbIX M IPOTPAMMHBIX CPEJICTB, METOAOB M AITOPUTMOB,
OPUMEHSEMBIX JUIS pelieHus 3aaad 1Mo pa3paboTke HU(POBBHIX CUCTEM ABTOMATH3AIMH H
YIIPaBJICHUS PEaIbHBIMU TEXHOJIOTHYECKUMH IIPOLECCAMU

—  OO0o01menne U3M0KEHHOTO MaTepuana

—  OTBeThl HAa BO3HUKAIOIIUE BOIIPOCHI 110 TEME JIEKLIUU.
JIeKIIMOHHBIN MaTepua COPOBOXKAAThCA AEeMOHCTpanueit 00pasnoB npomMeinuieHHbIX [TJIK.

11.2. MeTtonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabot

B xoxe BeImonmHeHUs 1abOpaTOpHBIX paboOT OOyYaIOMUNUCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBaJU(PUKALIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTtopHBIX paboOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpEeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUS IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

—  TIOJIyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ananue u TpeboBaHMUs K IIPOBEACHUIO J1a00PATOPHBIX PA0OT




Jlist BeIOTHEHHSI Ta00pAaTOPHBIX PaOOT CTYIEHTY MPEIOCTABISETCS CXeMa TEXHOJOTHYECKOTO
npouecca, U (GUKCUPYIOTCS 0a30BbIe AJIEMEHTHI IMPOM3BOACTBEHHOTO mporecca. Kaxnas
naboparopHasi paboTa COCTOMT U3 TEOPETHUYECKONW U MPaKTUYECKOW yacTeid. [[isi BeIMONTHEHUS
MPaKTUYECKOW YacTH 3a CTYICHTOM 3aKperuisieTcss pabodee mecto. Ha »smekTpuueckoi cxeme
paboyero Mecra M300pakKeHBI CETEBbIE KOMIIOHEHTHI, Ha 0a3e KOTOPBIX COOMPAIOTCS MOJCTH
CUCTEM YIPAaBIICHUS.

Kaxnomy cryneHTy BblaeTcs HWHAUBUIYAIbHOE 33JaHUE CO CXEMOH pearbHOro
MPOU3BOJCTBEHHOTO Tporecca. Ilepen mpoBeneHnem nabopaTopHOM pabOTHI 00ydaromeMycs
clelyeT BHHMATEIbHO O3HAKOMHUTHCS C METOJIMYECKUMH YyKa3aHUSMU MO €€ BBINOJHEHHIO. B
COOTBETCTBUM C 33JJaHHEM O00yYaroluiics CUHTE3UpyeT HaOOp BXOAHBIX U BBIXOJHBIX CHUTHAJIOB
JUTSE TIPOEKTUPYEMOM CHCTEMBI YIpaBICHHS W Jajiee aJanTHUPYyeT 3TOT Ha0Op CUTHAIOB K
KOHKPETHOMY MPOMBIIIJIEHHOMY —IIporpaMMupyeMoMy KoHTpoJepy. Jlamee, cTyaeHt
pa3zpabaThIBacT CTPYKTYPHYIO CXEMY CHUCTEMbI YIPABICHUS, IPOTpaMMy YIPABICHUS Ha S3BIKE
rpaduyeckoro mporpaMMHUpPOBAaHUs, HACTpaUBaeT paboyee MECTO Ui 3aIUCH, TECTUPOBAHUA U
OTNAJKU TMporpaMMbl.  Pe3ymbTaT pabOThl MPOrpaMMbl TIOKAa3bIBaeT TMPEMOAABATEII0 U
3aIUIIAET OTYET IO JIA0OPAaTOPHOM padoTe.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIOYAaTh B Ce0S: TUTYIBHBIM JIHCT,
(bopMyTUPOBKY 3aJjaHMsl, TEOPETUUECKHUE TOJOKEHHUS, TaOIHIly BXOIHBIX/BBIXOJHBIX CUTHAJIOB
IIPOEKTUPYEMOM CUCTEMBI yIIpaBieHUs ¢ MpuUBA3KoH Kk peanbHoMy I1JIK, cTpykTypHYyt0 cxemy ¢
Y4YETOM THUIIA 33JAHHBIX CXEM TE€XHOJOTUYECKUX YCTPOUCTB U TUTIOB BbIx0o10B I1JIK, pacneuaTtky
[porpamMMBbl yIpaBieHUs AJisl KOHTpOJUIepa.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

ITo kaxmoit mabopaTopHOil pabOTE BBITIOJHSIETCS OTACIBHBIA OTYET. THUTYJIBHBIA JIUCT
opopmisieTcss B COOTBETCTBHU C Ia0ioHOM (0Opas3iom) mnpuBeAeHHBIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CeKkTop HOPMAaTUBHOW JOKyMEHTAI[UU». TEKCTOBBIC U TpauuecKue
MaTepuaibl 0QOpMIISIOTCS B cooTBeTcTBUHU C nedcTBytoumMu ['OCTamu u TpebGoBaHUAMH,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasnmene «CeKTop HOPMaTUBHOU
JIOKYMEHTAIUN.

B oanexktponnbix pecypcax ['YAII mnpencraBieHbl METOAMYECKHE YKa3aHUA K
BBINOJIHEHHUIO J1abopatopHbix pabotr: Emmzapos B.H., Jlomumze A.H. «u¢poBbie cucremb
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
paboTbI

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOS1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs Gpopmupyercs
neniecoo0pa3Hoe IMIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJIYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.



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

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBIMOJTHCHHIO KOHTPOJBHBIX PAdOT (11 00YyJarOIIUXCs
1o 3a049HOU (popme oOydeHwMs).

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOa OCBOCHMS
JUCLUIINHBL.

B cepennHe cemecTpa MPOBOAUTCS TEKYLIMH KOHTPOJIb YCIIEBAEMOCTH, TIEC KaXKIOMY
CTYJIEHTY B BBIJICJICHHOE BpPEMS Ha JIEKIMOHHBIX 3aHATUSAX MPEJOCTABIACTCS A PEIICHUs
TECTOBAs 3a/1a4a, KOTOPYIO CTYJEHT OJDKEH PEIUTh B TedeHUe 20 MUHYT.

11.5. MeTtonuueckne ykazaHUs UIsi O0YYaIOIMIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTECTaLUH.

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

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCEU IMCLUMUIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHOIN paboThl, CIIOCOOHOCTH
OPUMEHSTh HMX JUIsl PEHIeHHUs MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK MpaBUJIO, MPOBOIUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMONYYEHHBIX OOYYAIOUIMMCS B XOJ€ U3yYCHHS
y4eOHOI AUCIUITUHBI B [IEJIOM MM IPOMEKYTOUYHas (110 OKOHYAHUHU CEMECTpa) OLECHKA 3HAHUH
0o0y4aromuMcs 1Mo OTIENbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTAllMOHHON OIIEHKOM «3auyTeHO»
WM «HE 3aU4TECHO».

— muddepeHIMpOBaHHbIA 3a4eT — 93TO0 (opmMa OIEHKH 3HAHWH, TOJYyYECHHBIX
o0y4armuMcs IpU U3YYeHUH JUCIHUIUTUHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paOOT U MPOXOKICHUU MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOLIOY, KyIOBIETBOPUTEIHLHO», HEYAOBICTBOPUTEILHO.

Cucrema OLEHOK IpU IPOBEAECHUU INPOMEKYTOUHOW aTTECTALMU OCYILIECTBIISIETCA B
COOTBeTCTBUU ¢ TpeboBanmsmu [lomokeHnit «O TekylmeM KOHTpOJICE YCIIEBAEMOCTH U
NPOMEXYTOUHOU arrecTauuu cTyaeHToB ['YAII, oOyuarommxcst 1Mo NpOrpaMMbl BBICIIETO
obpazoBanusi» u «O MOIYJTbHO-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

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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