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AHHOTaAUA

Hucuurumna  «IIporpamMmmupyemble  TPOMBIIUICHHBIE ~KOHTPOJUIEPBI»  BXOAWUT B
o0pa3oBaTeNbHYI0 MIPOrpaMMy BBICIIETO OOpa30BaHMsS [0 HANpaBJICHUIO MOJATOTOBKH/
cnenuanpHoctT  11.03.04  «DnexkTpoHMKa M HAHOXJIEKTPOHMKA»  HAMPaBIECHHOCTHU
«[IpombllieHHas anekTpoHuKay. JucuumianHa peanusyercs kapeapoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

IIK-1 «CrnocoOeH BBIMOJHATH pPAacYeT AJIEKTPOHHBIX MPHOOPOB, CXEM MU YCTPOMCTB
pa3nuyHOro (PYHKIIMOHAIHHOTO Ha3HAYECHHUSI B COOTBETCTBHH C TEXHUYECKUM 33JaHHEM)

[NIK-4 «Crioco0GeH OCyIIECTBIISATh CKBO3HOE MPOEKTUPOBAaHHE HUPPOBBIX YCTPOHCTB ¢
WCTIOJIb30BAHNEM TEOPUH CIIOKHBIX IIUPPOBBIX CUCTEM)

CopnepxaHue AUCLMILIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C IOCTPOEHHEM
CHCTEM IPOMBIIIJICHHON aBTOMAaTHU3alllK, a TaKKe MpeoaraeT 03HaKOMIIEHHE C HEKOTOPBIMU
MIPOCTBIMH MOJEJSIMU CTaHJAPTHBIX POrPaMMHUPYEMBIX JIOTUYECKUX MOIYJIEH MPOMBIIITICHHON
aBTOMAaTHU3aI1H.

[IpenogaBanue AMCHMILIMHBI IpEAyCMaTpUBaeT clenyromue (GopmMbl OpraHusanuu
y4eOHOT0 TIpolecca: JIEKIHH, JTJabopaTopHbIe pabOThI, TPAKTUUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTta oOyuaromierocs.

[IporpaMmoii AHMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAs aTTecTanus B opMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAeT S5 3adeTHBIX exuHuI], 180
4acoB.

S3bIK 0OyueHUs 1O JUCHUIUINHE & PYCCKUUN »




1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE
1.1. llenu npenoaaBaHusl IUCUUILINHBI
[Ipennaznauenue aucuuiuivebl “IIporpamMmmupyemble IPOMBILIEHHBIE KOHTPOJUIEPHI”
3aKIII0YAeTCsl B O3HAKOMJICHHM OOYYalomUXCs € 00JacTAMU TNPUMEHEHHUS COBPEMEHHBIX

IPOrpaMMUPYEMBIX

JJOTMYCCKUX

MOAYJIEH U

MPOMBIIUIEHHBIX ~ KOHTPOJUIEPOB;  C

(GyHKIMOHATHLHBIMU BO3MOKHOCTSIMUA ¥ METOJJAMH TIPOTPAMMHUPOBAHUS.

1.2. JlucuuruimHa

BXOOUT B

COCTaB

qactd, (OpMUPYEeMOHl  yJ4aCTHHKAMHU

00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHOM MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTUHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbratamu ocBoenus OIT BO.

B pesynbraTe m3ydeHus IUCHUIUIMHBI OOyJaroluiics MOJDKEH 001ajaTh CIexyHIUMH
KOMIETEHIMAMH WM UX 9acTAMU. KOMIETeHIIN 1 MHIUKATOPHI UX JOCTIKEHUS TPUBENICHBI B

Taomuie 1.
Tabnumna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS
Kareropus (rpymma) Koxu Kon v HanMeHoBaHMe MHIUKATOPA JOCTHKEHUS
HauMEHOBaHHE
KOMIICTCHITUH KOMIICTCHITUH
KOMIICTCHITUN
IIK-1 Cnocoben
BBITIOJIHATE PacyeT [1K-1.3.1 3HaTh NpUHIKIBI pacyeTa MapaMmeTpoOB
AIEKTPOHHBIX Y XapaKTEPUCTUK OT/IETHHBIX OJIOKOB aHAJIOTOBBIX
puOOPOB, CXEM U U UG POBBIX AIEKTPOHHBIX TPUOOPOB.
CTPOMCTB IIK-1.V.1 ymeTs IpOBOIUTE OIICHOYHBIE PACUETEI
[Ipodeccrnonanbubie yerp ™ POBOZ B P
KOMITETCHITHIL pa3IUIHOTO XapaKTEPUCTHUK AMEKTPOHHBIX TPHOOPOB.
(b YHKIIMOHAILHOTO I1K-1.B.1 BnageTs HaBbIKAaMU MTPEACTABICHUS
Ha3HA4YCHUS B pe3yJbTaTOB pacyeTa JIEKTPOHHBIX YCTPOUCTB B
COOTBETCTBHH C BHJIC TAOJINII, TPAPUIECKUX 3aBUCUMOCTEH 1
TEXHUYCCKUM JarpaMm
3aJlaHuEM
[1K-4.3.1 3HaTh 37I€MEHTHI TEOPUU CIOKHBIX
U (PPOBBIX CUCTEM, OCHOBHBIC IPUHIIUATIBI
CKBO3HOI'O ITPOEKTUPOBAHUS, MapIIl
IIK-4 Cnocoben P P » MapipyT
pa3paboTKu U BepudUKaIuu IU(POBBIX
OCYILIECTBJISATh o
YCTPOMCTB.
CKBO3HOE N
[1K-4.Y.1 ymerb NpOBOJAUTH OMUCAHUE MOJICTICH
MPOEKTUPOBAHUE
[IpodeccnonanpHbIC LHPOBHIX U (PPOBBIX CXEM Ha MOBEJACHYECKOM SI3BIKE,
KOMITIETSHITUHN or I<))171CTB . OCYILIECTBJISATh MOJIHBIA IIMKJ aBTOMATHYECKOTO
yerp MIPOCKTUPOBAHUS ITU(DPOBBIX CXEM.
HCITOJIb30BaHUEM

TEOPUU CIIOKHBIX
U(GPOBBIX CUCTEM

I1K-4.B.1 BnageTs crnienuaiu3upoBaHHBIMU
CHUCTEMaMH aBTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHUS IS CHHTE3a JIOTHYECKUX CXEM,
MOJICIMPOBAHUS U BepuPHUKaIUK pa3pad0TaHHBIX
J9eeK CXeM

2. Mecro nuctumianHel B cTpykType OIT
JlucuuruinHa MokeT 0a3upoBaThbcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YJarOIIUMUCS
[IPU U3YYECHUH CIICTYIOLIUX TUCLHUIIINH:
— « DIEKTPOTEXHUKAY,

— « CXEeMOTeXHHUKA aHAJIOTOBBIX AICKTPOHHBIX VCTDOﬁCTB)),

— « CXEeMOTEXHHUKA UMITYIbCHBIX U I_II/Id)DOBBIX YCTPOMCTBY.




3HaHI/ISI, MOJIYYCHHBIC IIPpU H3YUYCHHUH MaTcpuajia HaHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOTYT UCIIOJIb30BATLCA MIPU U3YUCHUHN APYTIUX OUCHHUILINH:
- « SHGDFGTI/I‘-IGCKEUI QJICKTPOHHKA».

3. OOBeM U TPyJOEMKOCTh JTUCITUTLIAHBI
Jlarabie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboTHI IO AUCIHUIUIHHE (M PACIIPEICIICHIE STOW TPYAOEMKOCTH TI0 CEMeCTpaM) MPEACTABIICHBI B
tadsme 2.

Tabmuma 2 — O0beM U TPYA0EMKOCTh JTUCIUATIIHHBI

TpynoemkocTb
Bun yae6HOMI paboThI Bceero 110 CEMECTPaM
Ne7
1 2 3
O6was mpyooemxocme oucyuniunst, 3E/ (1ac) 5/ 180 5/ 180
H3 nux uacoe npakmuueckoil n0020moeKu 51 51
AyoumopHhvle 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nekruu (JI), (dac) 17 17
npakTrdeckue/cemuaapckue 3anatus (113), (vac) 34 34
naboparopusie padboTs! (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoii ammecmayuu: 3a4et, mudd. 3ader, 3 33
sk3ameH (3ader, dudd. 3au, Dx3.**) ) )

IIpuMevanue: KaHmMmATCKMHA SK3aMeH

4. CopeprxaHue TUCIUTITMHBI
4.1. PacmpezneneHue TPyIOEMKOCTH JTUCHIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMbI TUCHUTIIIUHBI M KX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 3.

Tabnuma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, UX TPYJI0EMKOCTh

Pasnensl, TeMbl AUCIUITLIAHBL e | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (dac) (dac) (dac)
Cemectp 7
Pazngen 1. DnementHas 6a3a MPOMBIIIICHHOM 5 0 0 0 10

aBTOMATH3ALIH.
Tema 1.1. O6001IeHHAS KOHPUTYpALTTT
MNPOMBIIUIEHHOHN YIPaBISIOLIEH CUCTEMBI.
Tema 1.2. O630p poayKIuu BeAymux GupM-
MPOU3BOAUTENEH IPOrpaMMHUPYEMbBIX MOIYJIEH
MIPOMBIIIIEHHON aBTOMATH3ALHH.

Tema 1.3. TurroBsie pyHKIIMH TpeodpazoBaHUS
nHpopmarun B [1K.

Pazpen 2. IlocTpoenue yCTpOICTB MPOMBIILIEHHOMN 6 20 17 0 46
aBTOMaTH3alUH Ha 0a3e CTaHIapTHBIX
IpOrpaMMHUpPyeMbIX MOJYJIEH cemeiicTBa Siemens
LOGO.

Tema 2.1 OcHOBHBIE CBEEHUS O JOTUYECKUX MOIYIIAX
cemeiictBa Siemens LOGO.

Tewma 2.2. TIporpaMmupoBaHre MojyJiei Siemens
LOGO B cpene LOGO! Soft Comfort.




Pasnen 3. IIporpaMMupoBaHue MPOMBIIIIEHHBIX 6 14 0 0 20
KOHTPOJIJIEPOB.

Tema 3.1. MactpymenTsl nporpamMMupoBanus [TJIK.
Tema 3.2. UncTpyMeHTanbHAs cpena
nporpammupoBanus CoDeSys (Controllers
Development System).

Hroro B cemecrpe: 17 34 17 0 76

Hroro 17 34 17 0 76

HpaKTI/I‘-IeCKaﬂ II0AT0OTOBKA 3aKJII0YacTCAa B HCMOCPCACTBCHHOM BBITIOJTHEHU N
oOyJarOIMMHUCST ~ OMNpPENENCHHBIX  TPYOOBBIX  (QYHKUMH,  CBSA3aHHBIX ¢  Oy;mymien
po(hecCHOHATFHON AEATENEHOCTHIO.

4.2. CopnepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHSATHH.
Conepsxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI TPUBEICHO B Ta0IuIE 4.

Tab6nuna 4 — CopepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIIA

Howme
p Ha33aHHe nu COHCp)KaHI/IC paSI[eJ'IOB 1 TEM JICKIITMOHHBIX 3aHSATUU
pazaena

1 Pazgen 1. DnemenTHas 6a3za MPOMBIIIIICHHOW aBTOMAaTH3AIUH.

Tema 1.1. O60061meHHas KOHGUTYpallUy TPOMBIIIJIEHHON YIPaBJISIONIEH CHCTEMBI.
[IpuHOHIIBEI TOCTPOEHUS pacpeleIeHHBIX TPOMBIIUIEHHBIX CUCTEM. THUIIOBBIE
TOTIOJIOTUH TIPOMBIIIUIEHHBIX CETEH: COCIMHEHNE TOUKa-TOUKa, 3B€3/1a, 00IIast
IIMHA, CETeBasi, KOJIbIIeBas (TTOCeI0BaTeIbHAs ), HepapXuiecKasi, MaTpUIHASI.
[TpomsiniuteHHBIE ceTeBbIe TpoTOKOIBI: RS-232, RS-485, ProfiBus, CAN, AS-
Interface, IIpomsiutennsiii Ethernet.

Tema 1.2. O630p MIPOTYKITUH BEIYIIHNX (bupM-TIpon3BOIUTEICH
MIPOrpaMMHUPYEMBIX MOAYJIEH TPOMBIIIJICHHONH aBTOMATU3AlIUH.
Hutennexryanshbie pere. Siemens LOGO!, Rockwell Automation: PICO,
Micro810, Mitsubishi: cepus Alpha XL, Omron: ZEN, Moeller: EASY, MFD-
Titan, Comat BoxX, OBEH: ITP110, ITP114.

[IporpamMmupyemble TOTHYECKUE KOHTPOJUIEPHIL.

OBEH I1JIK150. Siemens — SIMATIC S5 u S7,

Segnetics: Pixel2511, smh2gi, trim5; Omron: CJ1, CJ2, CS1, CP1,

Mitsubishi: cepust Melsec (FX, L, Q); Rockwell Automation (Allen Bradley):
cepun ControlLogix, CompactLogix, Micro800.

Tema 1.3. Tunossie pynknuu npeodpazoBanus nadopmaiuu B [TK

I'OCT P 51840-2001. TumoBas crtpykrypHas cxema KoHburypauuu IIK.
OyHKIMOHAIBHBIE TPYIIBI IPpOrpaMMHUpyeMbIX QyHkuuid. @yHKuMu uHTEpdeiica
C  JaTYMKaMH U  UCHOJHUTENBHBIMH  MEXaHU3MaMH.  DIIEKTPUYECKHE
XapaKTEepUCTUKH BXOJ0B U Bbix010B [1K.

[Toacucremsl nocienoBaTensHOro yrpasieHus. [loacuctemsl ¢ 0OpaTHO CBS3BIO.
3amaun norumyeckoro ympasieHus. KomOunatopnas noruka. CoObITHITHO-
ynpaBisiemass joruka. Cyer BXOIHBIX HMIMYJIbCOB. CeNeKlus HMITYJIbCOB II0
JUINTETPHOCTH M YacTOTE CJEJOBaHUS. YCTPONCTBA YNPABIIEMOHN 3aJEepPKKU
umiynscoB.  [loporoBeie  ycTpoiictBa. IllmpoTHO-UMMNyNbCHAs, YacTOTHO-
uMIynscHas moaymsuusa. JuddepenuupoBanue. Ycunenue. MHTerpupoBaHue.
Iukn padots! TTK.

2 Paznen 2. [loctpoeHne yCTpOMCTB NPOMBIIIJICHHONM aBTOMAaTW3alMu Ha 0ase
CTaH/IapTHBIX POTPaMMHPYEMBIX Moayiel cemeiictBa Siemens LOGO.

Tema 2.1. OcHOBHBIE CBeJEHHS O JIOTMYECKMX MOJYJISIX ceMmelcTBa Siemens
LOGO.



https://ru.wikipedia.org/wiki/RS-232
https://ru.wikipedia.org/wiki/RS-485
https://ru.wikipedia.org/wiki/ProfiBus
https://ru.wikipedia.org/wiki/CAN
https://ru.wikipedia.org/wiki/AS-Interface
https://ru.wikipedia.org/wiki/AS-Interface
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_Ethernet
https://ru.wikipedia.org/wiki/Siemens_LOGO%21
https://ru.wikipedia.org/wiki/Rockwell_Automation
https://ru.wikipedia.org/wiki/Mitsubishi_Electric
https://ru.wikipedia.org/w/index.php?title=Mitsubishi_Alpha&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Omron_ZEN&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Siemens
https://ru.wikipedia.org/wiki/SIMATIC
https://ru.wikipedia.org/w/index.php?title=Segnetics&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Omron
https://ru.wikipedia.org/wiki/Mitsubishi_Electric
https://ru.wikipedia.org/wiki/Mitsubishi_Melsec
https://ru.wikipedia.org/wiki/Rockwell_Automation

Texnuueckue xapakrepuctuku. CTaHAapTHbIE CXeMbl BKIIOUEeHUs. CONpsiKeHHe C
JaTYUKaMU W WCIOJHUTENbHBIMM  ycTpoiicTBamMHu.  DYHKUHMOHAJIbHbIE
BO3MOYHOCTU U OrpaHudeHus. IIpumepsl TUIIMYHBIX IPUMEHEHUN [UIsl PELIEHUS
3a]1a4 aBTOMaTU3aLl1u.

Tema 2.2. TIporpammupoBanue moxayieir Siemens LOGO B cpexe LOGO! Soft
Comfort.

bazoBrie noruueckue ¢pynkiun moayieit cemericrea LOGO!.

Crnenmansasle ¢ynkuun moxmyneit cemeiictBa LOGO!. udpoBbie O10KH.
Peneiinpie 6moxu. Taiimepsl. Cuerunku. CueTunk pabouero BpeMeHu. CABUTOBBII
peructp. YactoTHsiii komnaparop. ['eHepatopsl UMITYyJIbCOB. AHAJIOTOBBIE OJIOKH.
Yeunurens. AHAJIOTOBBIM  KOMIApAaTop. YIPaBISEMbIM I'€HEPATOpP JIMHEHWHO
n3Mensttornerocs: Hanpspkenus. [I1M-perymsarop. [lapamerpusanus 610k0B. BeiBoa
TEKCTOBBIX COOOIIEHUH.

[Tpumeps! npumenenus moayneit LOGO! B mpoMBIIUIEHHOCTH.

3 Paznen 3. [IporpamMmMupoBaHre IPOMBIIIIEHHBIX KOHTPOJIEPOB.

Tema 3.1. UnctpymenTsl nporpammupoBanus [JIK.

Cranmapt MOK 61131. S3eiku MOK. IL (Instruction List) - accembmep-
moio0uHbIH 361K, ST (Structured Text) - Pascal-mogo6wusriit si3e1k, LD (Ladder
Diagram) - si3bik peneiiabix cxem, FBD (Function Block Diagram) - si3sik
bynkimroHanbHbIX OokoB, SFC (Sequential Function Chart) - s3p1k uarpamm
coctostHui. CTpykTypa nporpammuoro obdecrieuenus [IJIK. Jlanubie n
niepemenHbie. KommoHeHTs opranu3aruu nporpamm (POU).

[Ipumeps! nporpammupoBanusi. CHHTE3 KOMOMHATOPHBIX YCTPOUCTB Ha
JIOTUYECKUX dlieMeHTaxX. Pa3paboTka JOru4eckux yrnpaBisifolluX YCTPOUCTB Ha
KOHTaKTHBIX DJIEMEHTaX U pejie.

Tema 3.2. UnctpymeHTaibHas cpefa nporpammuposanus CoDeSys (Controllers
Development System).

Haznauenue u ocobeHHOCTH porpaMMHOTo KoMiiekca CoDeSys. KoMmoHeHTsI
nporpamMmMHoro komiuiekca CoDeSys. S3b1ku mporpaMMupoBaHusi TPOrPaMMHOTO
komruiekca CoDeSys. ['enepaTopsl kojga mporpaMMHoro komriekca CoDeSys.
[TocnenoBarenbHOCTh padoThl B CODeSYs.

[Ipoext. Onepannpl. Tunel gaHHbIX. CTPYKTYpbl. DyHKIMK. OYHKIIMOHAIBHbBIC
omoku. [Iporpamma. [etictBus. Pecypcebl. bubnmoreku. MuacTpyKinm
MOJJIEP>KUBAEMBIX SI3bIKOB IPOrPaMMUPOBAHUS.

Cuerunku nporpamMmmuoro komruiekca CoDeSys. bucrabunpHble ssueiiku
nporpamMHoro komiuiekca CoDeSys. Taiimepsl mporpaMMHOIO KOMILJIEKCa
CoDeSys. Tpurrepsl nporpammuoro komriiekca CoDeSys. Tunbl JaHHBIX B
nporpaMMHoM Komruiekce CoDeSys. DneMeHThl BU3yanu3auu IporpaMMHOTO
koMmuekca CoDeSys.

Tunosble mpueMbl IPOTrPAMMHUPOBAHHSL.

Otnanka npoekrta. PenaktupoBanue. Touku octaHoBa. [lommarosoe BhIMoJIHEHHUE.
MounwuTtopunr. Omynsinus. Buzyanuzanusa. AHalu3 TUIIOBBIX OLIUOOK.
Koundurypuposanue [1JIK B CoDeSys.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATUSL
Tembl npakTHUECKUX 3aHATUNA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Ta6JII/II_Ia 5— HpaKTI/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTD

N3 Hux No
Dopmsbl Tpyno- o
No . MPaKTUYECKOW | pa3aena
TeMbl NpakKTUYECKUX 3aHATUI MPaKTUYECKUX €MKOCTb,
/I . MOATOTOBKH, |AMCIUI-
3aHATUI (gac)
(dac) JIMHBI



https://ru.wikipedia.org/wiki/IL
https://ru.wikipedia.org/wiki/Structured_Text
https://ru.wikipedia.org/wiki/Ladder_Diagram
https://ru.wikipedia.org/wiki/FBD
https://ru.wikipedia.org/wiki/SFC

Cemectp 7

Nzyuenne 6a30BBIX [IporpammupoBanue 4 2
JIOTUYECKHX M CIIeIHATBHBIX U KOMIIBIOTEPHOE
(GYHKIHH pOrpaMMUPYEMbIX MOICTTUPOBAHUE
JIOTHUYECKUX MOIYJIEHN
Siemens LOGO B cpene
LOGO! Soft Comfort.
Pa3paboTka ycrpoiicTBa [IporpammupoBanue 4 2
JIOTUYECKOTO YIIPABJICHUS HA U KOMITBIOTEPHOE
6a3e mporpamMupyeMoro MOICTTUPOBaHUE
JIOTUYECKOTO MOTYJIst
Siemens LOGO.
Pa3paboTtka mozyns [IporpammupoBanue 4 2
VIpaBIICHUS OCBEIICHUEM ¥ KOMITBIOTEPHOE
MOCPEJICTBOM MOJICITUPOBaHHE
MIPOrPAMHPYEMOTO
JIOTHIECKOTO MOTYJIS
Siemens LOGO.
PazpaboTka momymns [IporpamMmmupoBanue 4 2
yIpaBlieHUs1 CBETOHOPOM Ha Y KOMITBIOTEPHOE
0a3e mporpaMupyeMoro MO/ICTTHPOBAHUE
JIOTHIECKOTO MOTYJIS
Siemens LOGO.
Pa3zpaboTka ycTporicTBa [IporpamMmmupoBanme 4 2
TeHepaIuy UMITYJIbCHBIX U KOMIIBIOTEPHOE
MOCIIEIOBATEILHOCTEH Ha MOJIETTUPOBaHUE
0a3e mporpaMmupyeMoro
JIOTUYECKOTO MOJTYJIS
Siemens LOGO.
PazpaboTka ycTpoiicTBa [IporpammupoBanue 4 2
JIOTUYECKOTO YIIPaBIICHUS Ha ¥ KOMITBIOTEPHOE
SI3BIKE CITMCKA WHCTPYKIIUH MOJICIIUPOBaHHE
(IL) B cpene CoDeSys.
Pazpabotka ycTpoiicTBa [IporpammupoBanue 5 2
JIOTUYECKOTO YIIPaBIICHUS Ha ¥ KOMITBIOTEPHOE
SI3BIKE JIUArpaMMBbl MOJICIIUPOBaHHE
(hYHKIIMOHATLHBIX OJIOKOB
(FBD) B cpene CoDeSys.
Pa3pabotka ycrpoiicTBa [IporpamMmmupoBanue 5 2
JIOTUYECKOTO YIPaBIICHUS HA Y KOMITBIOTEPHOE
SI3BIKE PEJICHHO-KOHTAKTHBIX MOJICIIUPOBaHKE
cxem (LD) B cpene CoDeSys.
Bcero 34 16

4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBEJEHBI B TabH1e 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne Tpyno- MPAKTUYECKOM | paszeia
i HaumenoBanue 1abopaTopHbIX paboT €MKOCTb, N o —
(dac)
(gac) JIMHBI
Cemectp 7
1 | Mismepurens aiuTenbHOCTH MMITYJIbCa Ha Oase 4 2 2
MPOrpaMUPyEMOro JIOTHUECKOT0 MOyt Siemens
LOGO.
2 | U3meputensb IEpHOIa CIIEI0BAHMS HMITY/IbCOB Ha 4 2 2
6a3e mporpaMupyeMoro JIOTHUECKOTO MOTYJIS
Siemens LOGO.
3 | Yupasienue d5eKTPOABUIaTENEM TTOCTOSHHOTO 4 2 2
TOKa IOCPEACTBOM MTPOTPAMHPYEMOTO
norudeckoro moayist Siemens LOGO.
4 | YhpaBieHue MaroBbIM 3JI€KTPOABUTaTEIEM 5 2 2
MOCPEICTBOM ITPOTPAMHUPYEMOTO JIOTHYECKOTO
moyiis Siemens LOGO.
Bcero 17 8
4.5. KypcoBoe mpoeKTUpOoBaHUE/ BHITOJTHEHUE KypCOBOU PaObOTHI
Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO
4.6. CamocrosTenpHas paboTa 00yJaroNIIXCs
Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE /.
Tabnuma 7 — Buapl caMoCTOSTENBHON PabOTHI M €€ TPYI0EMKOCTh
Bun camocrosiTenbHOM paboTh Bcero, vac CeM:;‘gp 7,
1 2 3
N3yuenue Teopernueckoro marepuana aucuiuiiabl (TO) 68 68
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka k Tekymemy KOHTpoJro ycreBaemoctu (TKY) 4 4
ITonroroBka k 3amute taboparopasix padot (JIP) - -
Howmamrnee 3aganue (J13)
KonTtposbubsie paboTsl 3a0unukoB (KP3)
IToaroroBka k mpomexxyrounoit arrecranuu (ITA) 4 4
Bcero: 76 76

5. Ilepeuens y4eOHO-METOIUUIECKOTO 0OECTICUEHUS
JUIS CaMOCTOSATEIBHON PabOTHI 00YJArOMIMUXCS IO TUCITUILIUHE (MOTYITIO)
Y4eOHO-MeTOAMYECKNEe MaTepHanbl JUIsl CaMOCTOSTENbHON paboThl OO0YYarOIIUXCS YKa3aHbI B

n.a. 7-11.

6. IlepeueHb MeYaTHBIX U AMEKTPOHHBIX YUEOHBIX U3AaHUMN
[lepedyeHb nevaTHBIX U AIEKTPOHHBIX YUEOHBIX W3/IaHUN MPHUBEJICH B Ta0muIe 8.




Tabnuna 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3 AaHUHN

Komuectso
SK3EMILISIPOB B

Ug_ll_ﬂgiur}))/ec bubnmorpaduueckas ccpuika 6“21;:;::@
IEKTPOHHBIX
SK3EMILISIPOB)

004.4 TI-30 [IporpamMmmupyembie KOHTPOJUIEPHI.

CrangapTHbI€ A3BIKH U IPUEMBI 10

NPUKJIAJHOTO TPOSKTUPOBAHMUS/

N.B. Iletpos; pexn. B.II. IpsikoHOB. - M.:

Conon-Ilpecc, 2008. - 256 c.

004.4 A-64 TexHudyeckoe U IPOrpaMMHOE 00eCIICUeHIE
pacIpeneieHHbIX CUCTEM VITDABIICHHS: 10
vuebHoe nocobue / A.C. AHaIIKKH,

3.11. Kanpinos, B.I'. Xapa3os: C.-Ileren0.

roc. rop. uH-T (TexH. vH-T). - CI16: VBan

®demopos, 2004. - 369 c.
http://lwww.tstu.ru/book/elib/pdf | Texuuueckue cpeacTBa aBTOMAaTH3AIUH. JIEKTPOHHBIH
/2004/elisarov.pdf [TporpaMMHO-TEXHUYECKHE KOMIUICKCHI H SK3EMITISIP

KOHTpOJUIephl: YueOHOoe mocodue.

| Enuzapos U.A., MaptembsiHoB 10.D.,

Cxuptnamze A.T'., Dponos C.B. M.

«M3narenbcTBO MammHocTpoeHue- 1,

2004. 180 c.
http://padabum.com/d.php?id=1 | Munaes N.I"., Camoiinenko B.B. HJIEKTPOHHBIH
5345 [IporpamMupyemMbie JTOTUYECKUE SK3EMILISIP

KOHTpOJUIephl. [IpakTHUecKoe pyKOBOJICTBO

TSl HAYMHAFOIIETo HHKeHepa. CTaBpOIIoib:

ATPYC, 2009. - 100 c.
http://cyberleninka.ru/article/n/p | IIporpaMMupyemMbic TOTHYECKUE HJIEKTPOHHBIH
rogrammiruemye-logicheskie- KOHTPOJUIEPHI B aBTOMATU3HPOBAHHBIX DK3EMILISP
kontrollery-v- cucremax ympasicaus / U. I'. Munaes,
avtomatizirovannyh-sistemah- B. M. Illapamos, B. B. Camoiinenko,
upravleniya . I'. Yikyp. 2-¢ u3n., nepepad. u J011.

Crasponons: AI'PYC, 2010. 128 c.
http://www.eneq.ru/download/?l | Siemens. Simatic. LOGO!. PykoBoacTBo SJIEKTPOHHBIH
ogomanualruv4.pdf noJb3oBarens. Pegakmus 04. 03/03. DK3EMILISP
http://dfpd.siemens.ru/assets/file | Siemens. Simatic. [TporpammupoBanue ¢ AJIEKTPOHHBIH
s/infocenter/Documetations/ nomortipio STEP7 v5.3. PykoBoacTBO SK3EMILISP
Automation_systems/STEP7/ST | monb3oBareins. Pemakius 01/2004.

EP7

Vv5/STEP7.V53_Programming_r

pdf

http://promsis.spb.ru/catalog/ad | IIporpammupoBaHie KOHTPOJUIEPOB IIEKTPOHHBII

_siemens/ (mormueckux moayneit) Siemens LOGO!: SK3EMILISP

automatic_systems/logo/progra | aBroMaTH3aIus TEXHOIOTUIECKOTO

mmirivanie_siemens_logo/ nporiecca 1 MpOru3BOJICTBA.

http://www.siemens.ru Odunmansueiii Web-caidt IIEKTPOHHBII
IPEICTABUTEIILCTBA KOHIIEpHA Siemens B SK3EMILIP

Poccun.

http://www.studfiles.ru/preview/

3HaKOMCTBO C OCHOBHBIMU IMpUHOUITaAMHU

IEKTPOHHBIN



http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZAna9ZUKznV&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDUxazg3WERGcXJTTWMzX0I0ZHBBaWpTYkt2T0RINUZIek0tYThRRmVna3JLaGlZOUVGOXRsWkJLU3U5dW9JTVFq&b64e=2&sign=8417d0cb81ab69259acf3469d1d9167d&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817459356&mc=5.100875286293234
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://promsis.spb.ru/catalog/ad_siemens/
http://promsis.spb.ru/catalog/ad_siemens/
http://www.siemens.ru/ad/ri;

1979050/ paboTHI MPOTrPaAMMHUPYEMOTO JIOTHIECKOTO SK3EMILIAP
koHTpoJutepa SiemensLOGO.
Metoanyeckoe nocoOue K BBHITIOTHEHUIO
naboparopHoit paboTsl. // NxeBckuii
rOCyIapCTBEHHBIN TEXHUYECKUI
yHuBepcuteT, Mxesck, 2007.

http://www.studfiles.ru/preview/ | 3yuenue si3bIKOB IPOrpaMMHUPOBAHUSI UICKTPOHHBII
1979051/ CoDeSys. Meroanueckoe nmocobue K SK3EMILISIP
BBITIOJTHEHHIO JIA0OpAaTOPHOU PabOTEHI.

/| Cocrt. I'aptsncku P., Hukutus HO.

Il V>xeBCKmii TOCyIapCTBEHHBIN
TeXHUYEeCKUM yHuBepcuter, Mxesck, 2008.

http://ie-arts.ru/assets/ocHoBbl- | PomanoB B.I1. OcHOBBI si3bIKa IEKTPOHHBII
si3bIKa-Step-7.pdf nporpammupoBanusi STEP7 u 6azoBoro SK3EMILISP
MIPOTrpaMMHOTO 00ecTIeueHus
IPOMBINUIEHHBIX KOHTposuiepoB SIEMENS.
Y4yeOHO-METOIUUECKOE ITIOCOOHE.

I/ HoBoky3uenk: ®T'OY CIIO "Ky3Heukuit
WHJyCTpUaabHbId TeXHUKYM'', 2009 T.

http://www.studfiles.ru/preview/ | Mutuu I'.JI.,  Xaszanoa O.B.  CuCTeMbI | 3IEKTPOHHBI

998098/ aBTOMAaTH3alliU c HCIIOJIB30BAHUEM SK3EMITISIP
POrPaMMHUPYEMBIX JIOTUYECKUX
koHTposutepoB. M.: UL MI'TY «Crankun»
2005.
http://lwww.studfiles.ru/preview/ | ITerpos 1.B. IIporpamMmmupyemsbie SJIEKTPOHHBIH
1128059/ KOHTpoJuiepbl. CTaHIapTHBIC SI3BIKK U AK3EMILISIP

MPUEMBI IPUKIIATHOTO TPOrPAMMUPOBAHHUS.
M.: COJIOH-IIpecc, 2004.

http://www.kipshop.ru/CoDeSys | PykoBoCTBO MOJIB30BaTENs TI0 SJIEKTPOHHBIH
[steps/codesys_v23 ru.pdf nporpammupoBanuio ITJIK B CoDeSys 2.3. AK3EMILISP
[ Penakmmst RU 2.4, s CoDeSys V2.3.6.x

7. TlepeyeHb 3JEKTPOHHBIX 00pPa30BaTEIILHBIX PECYPCOB
UH(GOPMAITMOHHO-TSIICKOMMYHHUKAIIMOHHOM ceTh «MHTepHEeT»
[Tepeuenn AIEKTPOHHBIX 00pa30BaTEIIbHBIX pecypcoB UH(GOPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX JJIA OCBOCHHUS JIUCIUTUIMHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMAIUMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «IHTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mporpaMMHOTO 0OECMEUYEeHHsI, HCIOJb3YyeMOTro TMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILTHHE.
[TepeueHs UCTOMB3YEMOTO MPOTPAMMHOTO OOecTieueHus nmpeactanieH B Tadnuie 10.



http://www.twirpx.com/file/66931/
http://www.twirpx.com/file/66931/
http://www.twirpx.com/file/66931/
http://www.twirpx.com/file/66931/

Tabnuma 10— [TepeueHs mporpaMMHOTO 0OECTICUCHHS

Ne o/ HaumenoBanue

1 CB0o0O0HO pacripocTpansieMblil mporpammusblil npoaykt LOGO! Soft Comfort
koHIepHa Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

2 [Mporpammusiii npoaykt CODESY'S npoussonctsa komnanuu 3S-Smart Software
Solutions GmbH (Kemnten, ['epmanus).
/[ URL.: https://www.codesys.com/download/download-center.html

8.2. [lepeuenr  WHGOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HUCHOJB3YEMBIX  IIPH
OCYIIECTBIICHUN 00pa30BaTEIBLHOTO MIPOIIEcca MO TUCIUIUINHE

[lepeyenp wCMONB3yeMbIX HH(POPMANMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
tabnuue 11.

Tabmuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No 11/11 HaunmenoBauue

He npenycmoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILINHE, TTPECTaBIIeH B Tabimiel 2.

Tabmuna 12 — CocraB MaTepraIbHO-TEXHUYECKON 0a3bl

No HaunmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ip1 HEOOXOTUMOCTH)

JlekimonHas aynutopust

KomnbrorepHsIit Kitacce

10. OueHo4YHBIC CpeACTBA JUISI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OLIGHOYHBIX CPEACTB JUIA IPOBEACHUSA IPOMEKYTOUYHOH aTTeCcTalluu
00yJaroIuXxcsi Mo TMCIUILIMHE NTPUBe/eH B Taoimie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JIJIS IPOBEACHHS TPOMEKYTOUHOMN aTTeCTaI[uu

Bun npomexxyTouHOI arTecTanuu [lepeueHb OLICHOYHBIX CPEJICTB

DK3aMeH Crmmcox BOIIPOCOB K 3K3aMCHY

10.2. B kadecTBe KpHUTEpUEB OIIEHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIMI O0YyYalolIMMHKCS TPUMEHSETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIU, KOTopas npuBencHa B Tabnuie 14. B TedeHne cemecTpa MOXKET UCIIOJIb30BAThCS
100-6annpHas  miKama — MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IMpaBUiia
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIILHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnua 14 —Kputepuu onieHk ypoBHS ¢(HOPMUPOBAHHOCTH KOMITETEHITUI

Or11eHKa KOMITETEHITNN

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHIIMIA
5-0amubHad 1mkana P P (op

— oOydaronuiics ryOOKO M BCECTOPOHHE YCBOMJ IPOrpPaMMHBIN

MaTcpHuall;
«OTIIMYIHO» — YBEPCHHO, JIOTUYHO, ITIOCIICAOBATCIBHO U TPAMOTHO €I'0 U3JI1aracrt;
Ga4YTCHO» — OIIMpasACb Ha 3HAHUA OCHOBHOM M JONOJHHUTEIBHOMN JINTCPATYPHI,

TCCHO NPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTquCKOﬁ
ACATCIIbHOCTBIO HAITPABJICHU A ]



https://ru.wikipedia.org/w/index.php?title=3S-Smart_Software_Solutions&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=3S-Smart_Software_Solutions&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%BF%D1%82%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F

Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— JIeJIaeT BBIBOIBI U 000OIIEHHMS;

— yMeno 000CHOBBIBAET M APTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— CBOOOJTHO BJIAJICET CHCTEMOM CIIEHUAIN3UPOBAHHBIX TOHATHH.

«XO0pPOoLIO»
(Ga4YTCHO»

JUTEPATYpPhL;
— HE JIOMYCKAaeT CYIIECTBEHHbIX HETOUHOCTEH;

HarpaBJIeHUS;
— apTyMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS

— BIIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MIOHITHIA.

— oOyyarouuiicss TBEpI0 yCBOWJ NPOTpaMMHBINA MaTepuas, TpaMOTHO U
0 CYILECTBY M3JIaraeT €ro, ONUPasChb Ha 3HAaHUSA OCHOBHOH

— YBA3LIBACT YCBOCHHBIC 3HAHHA C HpaKTI/IHGCKOﬁ JACATCIBHOCTBIO

«yIOBJIETBOPUTEITHHO
<«GAYTEHO»

JUTEpaTyphl;
— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

HaIpaBJICHHUS;
— cJ1ab0 apryMeHTHPYEeT Hay4yHbI€ MOJI0KEHHUS,

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYHNIECTBY M3JIAraeT €ro, ONUpPasCh HAa 3HAHUS TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYJHCHUA B MNPAKTHYCCKOM IPHMCHCHUU 3HAHUH

— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHSITUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

Marepuana;
paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,
— He (OpPMYIHPYET BHIBOJOB M 0000OIIICHUI.

— oOyyarouuiicss He YCBOWJI 3HAYUTENbHOM dYacTH MpPOrpaMMHOIO
— JIOMyCKaeT  CYIIECTBEHHblE  OWMOKM W  HETOYHOCTH  IpHU

— UCIBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IIPUMCHCHHUN 3H3HPII>1;

10.3. TumoBbie KOHTPOJBbHBIE 3aJaHUSI WU UHBIC MaTePUAIBI.
Bomnpocsr (3amaun) a1 sK3aMeHa peIcTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) 11s SK3aMeHa

Kon
Ne /i [Tepedyenn BompocoB (3a1a4) sl SK3aMeHa HHMKaTOpa

1 [TpuHIUIIBI TOCTPOEHUS PACTIPEEICHHBIX TPOMBIIICHHBIX CUCTEM. I1K-4.3.1
2 [IpombImieHHBIE ceTeBbIC MPOTOKOJBI. RS-232, RS-485. I1K-4.3.1
3 ITpoMmbInUIeHHBIE CeTeBbIE MPOTOKOJIBL. ProfiBus. I1K-4.3.1
4 [Tpomebiniennsie cereBbie MpoTokobl. CAN. I1K-4.3.1
5 ITpombIiuieHHbIC ceTeBbie PoToKoIIbl. AS-Interface. I1K-4.3.1
6 O06001eHHas CTpyKTypa npoMbliieHHoro kouTposepa (I1K). [1K-4.3.1,
I1K-4.V.1

7 DJIEKTPUYECKHUE XapAKTEPUCTUKHU BXO10B U BbIXx010B [TJIK. I1K-1.3.1,

[K-1.V.1,

I1K-1.B.1

8 CranzmapTHbele CXEMbl BKIIOUEHHUA. JOTMYECKUX moaynen cemeiictsa | [IK-1.3.1,

Siemens LOGO. [K-1.V.1,
IT1K-1.B.1

9 [TporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft | ITK-1.3.1,

Comfort. ba3oBble nornueckue QyHKIIHH. IIK-1.V.1,
IT1K-1.B.1

10 ITporpammupoBanune monyieir Siemens LOGO B cpexe LOGO! Soft | ITK-1.3.1,



https://ru.wikipedia.org/wiki/RS-232
https://ru.wikipedia.org/wiki/RS-485
https://ru.wikipedia.org/wiki/ProfiBus
https://ru.wikipedia.org/wiki/CAN
https://ru.wikipedia.org/wiki/AS-Interface

Comfort. Cniennanbabie GyHKIUH. Penelinbie 0J10Ku. [K-1.¥.1,
I1K-1.B.1

11 [MporpammupoBanue moxayiei Siemens LOGO B cpexe LOGO! Soft | TTK-1.3.1,
Comfort. Cienmanbabie GyHKIUH. TaliMepsl. [K-1.¥.1,
I1K-1.B.1

12 [MporpammupoBanue moxayier Siemens LOGO B cpexe LOGO! Soft | TIK-1.3.1,
Comfort. Cnennanbasie GyHkunn. CYETUUKH. [K-1.¥.1,
I1K-1.B.1

13 [TporpammupoBanue moayiei Siemens LOGO B cpene LOGO! Soft | [TIK-1.3.1,
Comfort. Cneunanbible QyHKIMH. YacTOTHBIN KOMIIapaTop. IK-1.Y.1,
I1K-1.B.1

14 [MporpammupoBanue moayieir Siemens LOGO B cpexe LOGO! Soft | TTK-1.3.1,
Comfort. CneunanbHble QyHKIIUN. AHAJIOTOBBIA KOMIApaTop. IIK-1.¥.1,
I1K-1.B.1

15 [MporpammupoBanue moayiei Siemens LOGO B cpene LOGO! Soft | [TIK-1.3.1,
Comfort. CnenuanbHble (QYHKIHU. Vmopasnsembiii  reneparop | [IK-1.V.1,
JINHEHO U3MEHSIONIErOCs HANPSHKEHUS. I1K-1.B.1

16 ITporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft IK-1.3.1,
Comfort. Cneunanbhsle ¢pynkiun. [T1-perynstop. IIK-1.V.1,
I1K-1.B.1

17 S3bIKM  MPOrpaMMHMPOBAHMS  IMPOMBINIIEHHBIX  KOHTpoJuepos. | [1K-4.3.1,
AccembOnep-mono6HsIit si3bik 1L (Instruction List) [1K-4.V.1,
I1K-4.B.1

18 SI3bIKM TIPOrpaMMHUPOBAHUsST MPOMBIIUICHHBIX KOHTpoJuiepoB. Pascal- | TTK-4.3.1,
moo0ubIi 361k ST (Structured Text). [K-4.Y.1,
I1K-4.B.1

19 SI3bIKM TpPOrpaMMHPOBAHUS MPOMBIIIJIEHHBIX KOHTpoJuiepoB. S3bik | [TK-4.3.1,
peneitabix cxemLD (Ladder Diagram). IK-4.V.1,
I1K-4.B.1

20 SI3bIKM TpPOrpaMMHPOBAHUS MPOMBIIIJIEHHBIX KOHTpoJuiepoB. S3bik | [TK-4.3.1,
byuknnonansHeIX 60k0B FBD (Function Block Diagram). IK-4.V.1,
I1K-4.B.1

21 SI3bIKM TIpPOrpaMMHPOBAHUS MPOMBIIIJIEHHBIX KOHTpoJuiepoB. S3bik | [1K-4.3.1,
muarpamm coctosiauii SFC (Sequential Function Chart). I1K-4.V.1,
I1K-4.B.1

22 Haznauenue, 0cOOCHHOCTH M KOMIIOHEHTHI ITporpaMmMHoTo Komiuiekca | [1K-4.3.1,
CoDeSys. IIK-4.VY.1,
I1K-4.B.1

23 Cuerunku nporpaMmHoro komiuiekca CoDeSys. [K-1.3.1,
[K-1.V.1,

I1K-1.B.1

24 bucrabunbHble sueliku nporpaMMmHuoro kommiekca CoDeSys. [K-1.3.1,
[K-1.V.1,

I1K-1.B.1

25 Taitmepsl nporpammuoro koMiiekca CoDeSys. IK-1.3.1,
[K-1.V.1,

I1K-1.B.1

26 Tpurrepsl nporpaMmMuoro komiuiekca CoDeSys. IK-1.3.1,
[K-1.V.1,

I1K-1.B.1

27 Tuns! gaHHBIX B IporpaMMHOM KoMiuiekce CoDeSys. IK-1.3.1,

IIK-1.V.1,



https://ru.wikipedia.org/wiki/IL
https://ru.wikipedia.org/wiki/Structured_Text
https://ru.wikipedia.org/wiki/Ladder_Diagram
https://ru.wikipedia.org/wiki/FBD
https://ru.wikipedia.org/wiki/SFC

I1K-1.B.1

28 DNIeMEeHTHI BU3yalnu3aluu nporpaMMuoro kommiekca CoDeSys. [1K-4.3.1,
[IK-4.V.1,
I1K-4.B.1

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasicHsl B Tadbmuie 16.
Tabmuma 16 — Bonpocs! (3agaun) ams 3adera / qmudd. 3auera

Kon

Ne o/t Tlepeuens Bompocos (3agau) mis 3auera / qudd. 3auera
p P (sap21) 1 D HHIUKATOPa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeuenr TEM Uil KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOW pabOTHhI
npeAcTaByieH B Tabnuie 17.
Tabnuma 17 — Ilepeyens TeM i KypcOBOTO IPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
B KypcoBOH pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompocsl mns  nmpoBeAeHUS MNPOMEKYTOYHOM aTTECTAllMM B BHUAE TECTUPOBAHMS
npeJicTaBjIcHbI B Tabmuie 18.

Tabmuna 18 — [IpumepHsIii mepeueHb BOITPOCOB ISt TECTOB

Ne . Kon
[IpuMepHBIil mepeueHb BOMIPOCOB ISl TECTOB
/11 WHIUKATOpa

He npexycMmoTtpeno

[lepeyeHr TeM KOHTPOJBHBIX PaOOT MO JUCIUILIMHE OOy4JarOIMXCS 3a0YHOM (OpPMBI
00y4eHwus1, IpeacTaBIeHbl B Ta0mie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX PabOT

No /i [lepedyeHp KOHTPOJIBHBIX PAOOT

He npenxycMmoTtpeno

10.4. Meroauueckue  Marepualibl,  ONpEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHJUKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMM, cojepxaTrcs B
JIOKaNbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHpPYIOIIUX TOPAIOK U HIPOLEAYPY

IMPOBCACHUA TCKYIIECTO KOHTPOJIA YCIIEBAEMOCTHU U HpOMe}I(YTO‘IHOI;'I arrecranguu o6yqafonmxc;1
I'VAIL

11. Meroaunueckue ykazaHus AJisi 00y4arolUXCsl 10 OCBOCHUIO AUCIUILITUHBI

11.1. Meroauueckre YyKazaHusi Ui OOYYaIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOI'O
MaTepuana.

OcHOBHOE Ha3HAYEHME JIEKLIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyooKoe M SCHOE H3JIOKEeHHe yueOHOro marepuana. Ha3HaueHue cCOBpEeMEHHOH JieKuuu B
paMKax TUCHMIUIMHBI HE B TOM, Y4TOOBI MOJYYUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOCHHU
(GyHIaMEHTAJIBHBIX NpOOJIeM JAUCHUIUIMHBI, METOJO0B HAYYHOTO TO3HaHUs, HOBEHIINX
JOCTI)KEHUM HaydyHO# Mblcau. B yueOHOM mporiecce JeKIMs BBINOJHAET METOJ0JI0THYECKYIO,
OpraHU3allMOHHYI0 U MH(QOpMaLMOHHYI0 (QyHKIMH. JIeKIus packpbelBaeT MOHATUHHBINA anmapar
KOHKpETHOW oOnacTu 3HaHusA, €€ MpoOJieMbl, JaeT LEeIbHOE MpEeACTaBICHUE O AUCLUIUIMHE,
IIOKa3bIBAET B3aHMOCBS3b C APYTUMU AUCLUIIMHAMH.

IInanupyemMble pe3yabTaThl NP OCBOCHUH 00yUYarOIMMHUCS JIEKIIMOHHOTO MaTepuana;




— TIOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEISIETCS LENEBOM YCTAHOBKOM K Ka)K10 KOHKPETHOM TEME;

— IIOJIy4CHHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOIABATEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-ICIOBBIX  KauyecTB, JIOOBH K TpEeAMETy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIIICHUS.

— HOSBJIECHUE HEOOXOMMOTr0 HHTEpeca, He0OOXOAUMOTO Ul CAMOCTOSATENILHOM padoThI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTH Ha OJirKailliue rofpl;

— Hay4YuTbCid METOJIMYECKH O0O0padaThiBaTh MaTepuall (BBIACIATH TJABHBIE MBICIU U
MOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
(bopmynHpoBKax);

— TOJy4eHHE TOYHOTO NOHUMAaHHUS BCEX HEOOXOIMMbIX TEPMUHOB U MOHATHUI.

JIeKIMOHHBI MaTepHuall MOXET COINPOBOXKIATBCSA  JIEMOHCTpAalMed CIaioB U
WCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuaja NpU TNPOBEACHUM KOPOTKUX JUCKycCHH 00
OCOOEHHOCTSX MPUMEHEHUSI OTAETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpykTypa npeocTaBIeHNs JIEKIMOHHOTO MaTepuaa:

— Ananu3 akryasnbHOCTH npobiembl. Onpenenenne TepMuHoB. [locTaHOBKA 3a1a4.

— AHanu3 CyIecTBYIOMIMX MOJIX00B K PEHICHUIO MOCTaBICHHbBIX 3a/1a4.

— Paccmotpenue pemieHnii oCcTaBIeHHBIX 33/1a4 Ha KOHKPETHBIX IpUMepax.

— AHanu3 TUNOBBIX OMIMOOK, BO3HUKAIOIIMX NpPHU PEHIeHUH AaHAJOTUYHBIX 33734y C
JIPYTUMU UCXOJHBIMU JAHHBIMH.

BbIBOIbI 1 peKOMEHAALINHY IO UCTIOJIb30BAHUIO PACCMOTPEHHBIX METO/I0B.
— OtBeTsI HAa BOIPOCHI CITyIIATEIIEH.

11.2. Meroanieckue ykazaHus IjIs1 00y4aronuXcs M0 YYaCTHIO B CeMHHapax
He npexycMoTpeHO y4eOHBIM TUTAHOM 10 JTAHHOW JUCIUTUIAHE.

11.3. Meroaudeckue yka3aHUs IS OOYYArONIUXCS IO IMPOXOXKICHUIO MPAKTHUYECKHX
3aHSATHH

[IpakTHdeckoe 3aHATHE SIBJISCTCS OJHOW W3 OCHOBHBIX (DOPM OpraHU3aluu ydeOHOTO
Iporecca, 3aKII0YaroIIascs B BHIIOJHEHUH 00YYarOIIUMHUCS 1101 PYKOBOACTBOM IPEIIOIaBaATEIIs
KOMILJICKCA YYeOHBIX 3aJaHMi C IEIbI0 YCBOCHHUS HAYYHO-TEOPETHYCCKMX OCHOB Y4eOHOM
JUCIMILIAHBI, TPHOOPETECHUSI YMEHUH M HaBBIKOB, OIBITA TBOPUCCKOM JEATEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHATHS TSl 00YYaOMIErocs SBJISCTCS MPUBUTHE O0YJAFOIIUMCS
YMCHHI M HaBBIKOB MPAKTHYECKOM JICATSIHPHOCTH 110 U3y4aeMOM TUCIUILIMHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUHN 00yJarOIUMCS IPAKTHYCCKUX 3aHATHI:

— 3aKperuieHue, YriayOJieHHe, pacllMpeHHe W JeTaau3alus 3HAHUH TPH PEIICHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHC TII03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBLHOCTH  MBIILJICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHEC HOBBIMH METOJIAMH M METOJIUKAMH H3YYCHUS KOHKPETHOW y4eOHOMU
JIUCLMIUTHHEL;

— BBIPa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TIOJYYCHHBIX 3HAHHUU JUIS
BBIITOJIHEHHS 3aJaHU;

— ofecrnieueHne palMOHAILHOTO COYETAaHUS KOJUJIEKTUBHON WM MHAMBHAyadbHOU (hopm
oOyueHusl.

TpeGoBanus K MPOBEJICHUIO MPAKTUYECKUX 3aHIATUI

VY4uebHO-MeTOiMYeCKUe ~ MaTepuaibl  JUld  MPOBEJICHHMsS  MPaKTHUECKUX  pabdoT
YTBEP)KIAIOTCS Ha 3acelaHiM KadeIpbl U BBIKIAbIBAIOTCS MPEIoiaBaTeNIeM B Havaje ceMecTpa
B cucreMy LMS u B nuuHbIil kKaOMHET cTyAeHTa.




[IpoBenenne mpakTHUYecKHX pabOT TPEANONaraeT BHIOJIHEHHE OOYJarOIIUMUCS
nporpammupoBanue IIIIK B CcOOTBETCTBHMM € IIOCTaBICHHOM 3ajadell M OCYLIECTBICHUE
KOMIBIOTEPHOTO MOJCITUPOBAHMS U LIETbIO BEPUPUKALINY TOTYYEHHOTO Pe3yIbTaTa.

Jisi mpoBeICHUS 3aHATUH 1O BBINOJIHEHUIO MPAKTHYECKHX pPabOT MOXKHO TaKxKe
PEKOMEH/I0BATh CJIEAYIONINE yueOHO-METOIMUECKUE U3AaHHS

1) 3HaKOMCTBO C OCHOBHBIMH IPHUHIMIIAMH PabOTBI MPOrPAMMHUPYEMOTO JIOTHYECKOTO
koHTposutepa SiemensLOGO. Meronudeckoe mocodue K BBITOIHEHHUIO JIA0OPATOPHON PabOTHI.
/l >keBckuit  TOCymapCTBEHHBIM TexHWUuYeckuid yHuBepcuter, IokeBck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

2) Uzyuenne s3pikoB mporpammupoBanus CoDeSys. Meroaudeckoe mocodue K
BBINOJIHEHUIO JlaboparopHoit  pabotel. / Coct. [aprsucku P., Huxurun 10. /] VbkeBckuit
rOCyJapCTBEHHBIH TEXHUYECKUN YHUBEPCHTET, M>keBcK, 2008. // URL:
http://www.studfiles.ru/preview/1979051/

11.4. Meroauueckue yka3zaHus JUid OOYyYaroIIMXCSl MO BBINOJIHEHHUIO JIAOOPATOPHBIX
pabot

B xone BeimonHeHHs 1abOpaTOpHBIX pabOT OOydaroLIUMCS JOJDKEH YIIyOuTbh H
3aKpENUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHUM C KBIU(DPUKAIIMOHHON XapaKTepUCTHKOW 0O0ydaromerocs.
Brinonnenue nabopaTopHbIx pabOT COCTOMT U3 SKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacuyeTHo-
AHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHI.

Boinmonnenue n1abopaTopHbIX paboT oO0ydaromuMcs SIBISIETCS HEOTHEMIIEMOM YacThiO
W3YYEHUS JUCIHUIUIMHBI, OMpelnensieMOod y4eOHBbIM IUTAaHOM, M OTHOCHTCS K CPEACTBAM,
ofecreunBaroIM pelIeHre CIEIYIOUMX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TIpHOOpETeHHE HABBIKOB HCCIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIuIeHue, pa3BUTHE W JAETaln3alus TEOPEeTHMYECKMX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

—  TIOJyYeHHE HOBOUW MH(POPMAIIMH 110 U3Y9aeMO# TUCIHUILINHE;

— TpuoOpeTeHHWe  HaBBIKOB  CAaMOCTOATENBHOM  pabOThl ¢ JJaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amanue u TpeboBaHuUs K IPOBEICHUIO JIa0OPAaTOPHBIX paboT

YueOHO-MeTOAMYECKWE  MaTepuanbl A OpoBeleHus  J1a00opaTopHBIX — paboT
YTBEPKIAIOTCS Ha 3acelaHuu KadeIpbl U BBIKIAIBIBAIOTCS MpernoaBaTesieM B Hauaje ceMecTpa
B cuctremy LMS u B nuuHbIif KaOUHET CTy/ACHTA.

[IpoBenenue naGopaTopHbIX pabOT MpEaNoJiaraeT BBIIIOJHEHHE OOYyYaIOUUMUCS
nporpammupoBanue [IIIK B COOTBETCTBUMM C TMOCTaBJICHHOW 3amadyeld W HaOMIOJACHHE 3a
MOBEeJCHUEM 000PYI0BaAHHUS.

Jlis mpoBeieHUS 3aHATHA IO BBINOJHEHUIO J1a00paTOPHBIX pPabOT MOKHO TaKxke
PEKOMEHI0BATH ClieAyIolee y4eOHO-METOIMYECKOe U3/ITaHuE!

3HaKOMCTBO C OCHOBHBIMHM HPHUHIUIIAMHU pPabOTHl MPOTPAMMHUPYEMOI0 JIOTHYECKOTO
koHTposuiepa SiemensLOGO. Metonudeckoe nocodue K BBHIOIHEHUIO J1a00paTOPHOUM pabOTHI.
/l >keBckuit  TOCymapCTBEHHBIH TeXHUUYeCKWi yHuBepcuter, IbkeBck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

CrpykTypa u dhopma oTyeTa 0 1a60paTopHOH padoTe

1. TuTynbHBIH AHCT

2. Llenb 1 3a1aun pabOTHI.

3. Teopernueckue CBeICHHsI O METOJIaX PEIICHUs IOCTaBIECHHBIX 3a/1ay.

4. Cxema 1a00paTOpHOI YCTAaHOBKH MJIH ITpOrpamMma Uil HPOMBIIIJICHHOTO KOHTPOJUIEpa.
5. Pe3ynbTarhl MOIETMPOBAHUSI.




6. BeiBoabL.

TpeGoBanwus k opopMIIEHUIO OTYETA O JIAOOPATOPHOU paboTe

Otder mpenocCTaBIsieTCS WHIUBUIYAIBHO CTyJIeHTOM. JIOIDKEH COOTBETCTBOBATH
NpUHATONH cTpykType u (opme. [Iporpamma BEITOTHSETCS B COOTBETCTBUM C TPeOOBaHUSMU
ECIIA. JomkHa OBITH MpeACTaBiIeHa CXeMa MOJCIMPOBAHUS U PE3YJIbTAThl B HATJISAHOU (popme.

11.5. Meroauueckue yKazaHusd s OOYYAIOIIMXCS IO MPOXOXKJIEHUIO KypCOBOIO
MIPOEKTUPOBAHUS/BBITIOJTHEHUS! KypCOBOI pabOTHI
He npegycMoTpeHo y4eOHBIM IJIAHOM TIO JIAHHOM TUCIUIUIAHE.

11.6. Meroauueckue yKa3zaHHs Ui 00yJaronuXxcsl M0 MPOXOXKICHUIO CaMOCTOSITEIBHOM
paboThl

B xoze BBIMOMHEHUS CaMOCTOSITEILHON pabOThl OOYJArONIUICS BBIMOIHSIET pabOTy IO
3aJIaHUI0 U IIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporiecce BBITIONHEHHSI CaMOCTOATENbHON PabOTHl y oOydaromierocs (Gopmupyercs
1enecooOpa3Hoe MIaHUpOBaHUE pabOYero BpeMeHH, KOTOPOe MO3BOJSET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHU M CHCTEMATH3allUU NMPUOOpETaeMbIX 3HAHHM, 0OECreunBaeT BBICOKHIA
YpPOBEHb YCIEBAaEMOCTH B MEpPUOJ OOYYEHHs, IOMOTaeT IMOJYYUTh HAaBBIKU IIOBBIIICHUS
po¢heCcCHOHATBHOTO YPOBHSI.

MetonuyeckumMi ~ MaTepuajgaMH, — HanpaBiISIONIMMH  CaMOCTOSITENIbHYIO  paloTy
00yUaIOUIUXCASIBISIFOTCS] Y4€OHO-METOJMUECKUE MaTeprabl M0 TUCIUIUINHE;

11.7. Meroaudeckue yKazaHHs i1 OOYYaIOMIUXCSA 10 MPOXOXKIACHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJb KadyecTBa 3HAHUU
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEUEHHE CEMECTpa C IIeJIbI0 OIEHMBAHUS XO0/la OCBOEHUS
JTUCIUIUIAHBIL.

OaHMM U3 METOJOB TEKYIIero KOHTPOJS YCIEBAaeMOCTH SIBISIETCA OTCIIEKUBAHUE
BBITIOJIHEHUS] TPEOOBAaHUI K CBOEBPEMEHHOCTH IPEICTaBICHUS 00YJalOmUMCA B CBOEM JIMYHOM
KaOMHEeTe Pe3yabTaTOB BBIIIOJHEHUS MOJIYUYEHHBIX 3aJJaHUI MO MPAKTUYECKUM U J1a00OpaTOPHBIM
paboram. [Ipu HapymieHuu 3apaHee YCTAHOBJIEHHBIX MpEAETbHBIX JaT BBIMIOJHEHUs padorT,
HAYHCISAIOTCA TpadHble 6alibl, KOTOPbIe CHUKAIOT 00I1ee KOJTMYeCTBO HAaOpaHHBIX 32 CEMECTP
PEUTHHIOBBIX 0AJIOB, IO CyMM€ KOTOPBIX TPOU3BOJUTCS MPOMEKYTOUHAS aTTECTAIUS.

11.8. Meroauueckne yKa3aHHs Ui OOYYAFOIIHUXCS IO MPOXOXKJACHUIO MPOMEKYTOUHOMN
aTTeCTallHU.

[Ipomexxyrounass  arrecranust  oOy4aromuxcs — NpeAyCMaTpUBacT  OLICHUBAHHE
MIPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00ydeHHs MO auciuruinHe. OHa BKIIOYAET B
ce0s:

— o9K3aMeH — (opMa OIICHKH 3HAHWH, IOJIYYCHHBIX OOYyYaromuMmcs B Tpoliecce
W3yUYeHHs BCCU JUCUMUIUIMHBI WIH €€ YaCTH, HaBBIKOB CAMOCTOSTEIILHOW pabOThl, CHOCOOHOCTH
MPUMEHSATh WX JJIA PEIICHHs] MPAKTHYECKUX 3a7ady. DK3aMeH IO JUCHUILIMHE TPOBOIUTCS B
MEepHOJT SK3aMEHAIIMOHHOW CECCHMM W 3aBEpINaeTCs aTTECTAIMOHHON OIEHKON «OTIUYHOY,
«XOPOIIIOY, «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO.

BricTaBieHue oleHKM 3a 9K3aMEH NMPOU3BOJMTCS Ha OCHOBE CYMMapHOTO KOJHMYECTBA
HaOpaHHBIX PEUTUHTOBBIX 0ANIOB. PeHTHHrOBBIE OalljIbl HAYUCHSIOTCS B TEUEHHE CEeMecTpa 3a
BBITIOJTHEHHE TIPAKTHUYECKUX U TaOOPaTOPHBIX paboT, a TaKKe 3a OTBETHI HA BOMPOCKHI OMUIIeTa Ha
9K3aMCHE.

CornacHo miany, oOyuatonuiicss 1omkeH HaOpath 100 pedTHHTOBBIX OallJIOB: 32 BpeMsI
yuebHOro cemectpa oOydaroniuiicss qoikeH HaOpath 60 peUTHUHTOBBIX OAJUIOB, U HA dK3aMEHE



MOXET ObITh HAYHUCIIEHO MakcuMyM 40 peHTHHTOBBIX 0a/IoB. bamibl MOTYT OBITH CHIKEHBI 3a
HapyIIEHHE CPOKOB BBIMOJIHEHUS TPAKTUYECKUX M JIAOOPAaTOPHBIX paboT (WM CPOKOB
MIPEJICTaBJICHMS PE3yIbTATOB B TUYHOM KaOuHeTe cTyneHTa Ha caiite ['YAII Ge3 yBakuTenbHOU
NPUYMHBI), 32 HEJOCTAaTOYHO KAYECTBEHHOE BBHINMOJHEHHE COJEpXKATeIbHON YacTu paboT u
HapyleHus pu 0(hOPMIICHUU OTYETOB MO paboTaM, a Ha SK3aMEHE — 3a OIIMOKH B OTBETE, 32
HE/IOCTaTOYHO TIOJHBIM OTBET HA BOTPOCHI OMJIETA. 32 HETIOIHBIC MM HEKOPPEKTHBIE OTBETHI HA
JOTIOJTHUTEIBHBIE BOIIPOCHI MPETIOAaBATEIS.

HtoroBass omeHka BBICTABISICTCS MO CyMMe HAOpaHHBIX PEHTHHTOBBIX OasIOB IO
CIEAYIOUIEH [IKaJIe COOTBETCTBUS:

- o1 0 1o 54 6ayoB — “HEYJIOBJICTBOPHUTEIHHO;

- ot 55 10 69 6amIoB — “yHOBIETBOPUTEIHHO;

- ot 70 no 84 GamnoB — “xopomio”;

- 85 6amnoB u 6osee — “OTIMYHO”.



JIuct BHECEHUS U3MEHEHUH B pabouyto MpOrpaMmy JAUCHUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




