MunucrepcTBo o0pazoBanus U Hayku Poccuiickoi ®@eaepauuu
Focynapcnaemme OI0/IZKETHOE 06pa30B3TeJ’le06 YUpeKaeHuEe BbICHICT0 npod)eccmma.ﬂbnoro oﬁpasonaﬂnﬂ

«Tomckuii rocyiapcTBeHHbI YHUBEPCUTET CHCTEM YIPABJIECHHUS  PAIH0IJIEKTPOHUKM»

YTBEPXKIAIO
3aB.kadeapoit 2C

H.E.Ponnonos
" " 2014 r.

Bsoautcd B aeiictsue ¢ " 20 r.

METOJUYECKHUE YKA3AHUA
I10 ITPOBEJEHHIO JIABOPATOPHBIX PABOT

110 AUCHUITIINHC

ABTOMAaTH3aUA OM3HEC MPOLECCOB U MPOU3BOJACTB

Cocrasniena kadenpoi DNEeKTPOHHBIX CUCTEM

Jlji cTyIeHTOB, 00y4aroIMXCst
1o HarnpasjeHuo noarotosku 222000.62 «MHHOBaTHKa»

dopma o0yueHus OYHas

CocraBuTenb JOUEHT Kadeapbl
DNEeKTPOHHBIX CUCTEM AntunuH M.E.

" " 2014 r

Tomck 2014 r.



Beenenue
JlaGopatopHbie pabOTHl 00ECIEUUBAIOT YUAIIUMCSI BO3MOKHOCTh 3aKPEIUTh
3HAHMSI, MOJYyYEHHBIC B JICKITMOHHOW YacCTH Kypca B MPOIECCE CaMOCTOSATEILHOTO
BBITIOJTHEHUS 3a1aHUH, CBA3AHHBIX C KOHOUTYPUPOBAHUEM U MIPOTPaMMHUPOBAaHUEM
MPOrPaMMHOTO 00ECIICYCHUS CPEICTB aBTOMATH3AITHH.

O61mme TpedGoBaHMsI
JlaGopatopHble pabOTHl  BBIMOJHAIOTCA CTYJICHTaMU OYHOW  (OPMBI
o0y4YeHUs HMHAMBUAYAJIbHO TIOJI KOHTPOJEM CO CTOpPOHBI mMpernojaBaTens. Bce
KOHCYJIbTAllUM ~ OCYUIECTBISIOTCA  NpernojaBareieM.  YHCIO  CTYIEHTOB,
OJIHOBPEMEHHO MPUCYTCTBYIOIIUX HA 3aHSATUU HE JIOJHKHO MPEBBINIATH 12 YEIOBEK.
Ecnu B ciucodyHoM coctaBe rpymmbl CTYAEHTOB OoJibiiie 12, To rpymnmna JoJKHA
OBITH pa3jiesieHa Ha OATPYIBI YUCICHHOCTHIO OT 6 110 12 yenoBek B KaXKI0H.

Jlns  BeIMIOJIHEHUST J1a0OpaTOpPHBIX paboOT 1eJiecooOpa3HO B y4eOHOM
pacnucaHuy BBIICIATH 4 aKaJIeMHUYECKHX Yaca MoJaps, 0e3 OOJBIIUX NEePEPHIBOB.
Pacrircanne Takke JOHKHO MPEAYyCMAaTPUBATh pa3ielIbHOE MTPOBEICHNUE 3aHATHH Y
MOJITPYTII, €CJH rpyma Obliia pa3iencHa.

[lepen HayanmoM 3aHATHH CTYACHTBHI JOJDKHBI HW3YUYUTh HHCTPYKIIUIO TIO
OoXpaHe Tpyda, JAelcTBylomlylo B Jaboparopuu. IlpenopaBaTens A0KEH
yOenuThCsT B 3HAHWUU WHCTPYKIIUMH, 3a7aBas CTYJIEHTY BOMPOCHI IO e€e
COJIep KaHMIO, MOCJIE YETo CAENaTh COOTBETCTBYIOINIYIO 3aMUCh B KypHAJle OXPaHbI

Tpyna.

Bo Bpems mpoBeneHus JTa0OpaTOPHBIX 3aHATHH B ayJUTOPHH
(;1aboparopun) CTyAeHTaM 3alpeliaercs nepeaaBarb Apyr Apyry dainiel u apyrue
MaTepuabl, IBISIONINECS PE3yIbTaTOM BBITIOTHEHUS 3aaHHIA.

CryneHT nMeeT npaso:

e Broixoaute U3 ayauropuu (J1abopatopuu) HE CIpalliuBas pa3perieHus y
IIPETNOaBaTEIs.

e (CaMOCTOATEIIHLHO pacnpeaciiiTb AyAUTOPHOC BpCM:, onpeaciriia
HCO6XOJII/IMOCTB InepepbiBa NI HCHpCpBIBHOﬁ pa60T]':>I.

e JIpocuTh KOHCYJIBTAIlMU y MPENOAABATENS, €CIU OH B TEKYILIUIA MOMEHT
HE paclpejenseT 3a/laHus, He TPUHUMAET BHINOJIHEHHbIE pabOThl U HE
KOHCYJIbTUPYET APYTrOro CTyIEHTA.

[IpenonaBarenb, naBas KOHCYJIbTallUIO CTYJEHTY, YyKa3blBaeT paslel
TEXHUYECKOUW TOKYMEHTAIIUU UM METOIMUECKOM JINTEPaTyPhl, B KOTOPOM UMEETCS
OTBET Ha BOINpPOC CTyJeHTa. Eciu HeoOxoauMmbie CBEACHHUS B JIOKYMEHTAIUU U
JuTepaType OTCYTCTBYIOT, TO NpEINojaBaTeNb JOKEH JIaTh YCTHBIC MOSCHEHUS
WU TIPOJICMOHCTPUPOBATH MPAKTUYECKUE JCHUCTBUS, MPUBOASIINE K TpeOyeMoMy
pE3yNbTaTy, C MOCHEAYIOIIEeH OTMEHOM /1JIsl MOBTOPEHUS CTYACHTOM.

CamocrosiTenbHas paboTa CTYIAEHTOB HaJ J1a0OpaTOPHBIMU 3alaHUSMU
OCYLIECTBIISIETCST B TOW K€ ayauTopuu (JlabopaTtopuu), Trae MNPOBOASTCS
naboparopHble 3aHsATUS. IlpenomaBaTens NOMKEH COINIACOBaTh CO CTYACHTAMHU
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pacnucaHue CaMOCTOSITEIIBHOW PabOThI - HE MEHEe 2 aCTPOHOMHYECKHX YacoOB B
Henenmo. B ykazaHHoe Bpemsi 1Mo y4eOHOMY pacluCaHHWIO CTYICHTOB U B
aynurtopun  (Jlabopatopwu) HE JOJDKHBI IPOBOJUTHCS APYTHE  3aHSITHS.
[IpenomaBarenbs JODKEH OOECIEYUTh JIOCTYNl CTYIACHTOB B  ayJAHTOPHIO
(;1abopaTtopuio) B ykazaHHble 4yackl. HeoOXoIMMOCTh CaMOCTOSATENIBHOM PabOThHI
OTIpe/IeTISIET CTYICHT.

Koncynbranmu, Bblgaya J1abOpaTOpHBIX 3aJaHUd W TPUEM pPE3yJIbTAaTOB
BBITIOJIHEHUS OCYILECTBISIETCS TOJBKO BO BpEeMsl ayJUTOPHBIX 3aHATHI. 3agaHus
BBITIOJIHAIOTCS MOC/eIoBaTeabHO. [IpaBuiibHOE BBINMOIHEHUE HEKOTOPBIX 3aJaHul
BO3MOXHO TOJBKO, €CJIH CTYJAEHT KOPPEKTHO BBIMOIHWI MPEAbIAYIINE 3aJaHus.
[loaToMy mpucTynaTh K CleQylOUIeMy 3aJaHUI0 CTYJEHT MOXET, TOJIBKO CHaB
MPENOJaBaTENI0 PE3YNIbTAT BHIIIOIHEHHS PEIbLIYIIETO.

Texnuueckoe odecnevyeHue NPaAKTHYIECKUX PadoT
JInsi  BBIMOJHEHHS J1a0OpaTOPHBIX paboOT CTYACHTY MPEeaOoCTaBIsSCTCS
MHIUBUIyalIbHOE paboyee MECTO, B COCTaB KOTOPOTO BXOJIAT:

® [IepCOHANILHBINA KOMIBIOTED ¢ ornepanuonHon cucremort Windows XP;
e [porpamMMHbIN makeT ans pazpadotku SCADA;

® MpPOrpaMMHBIM TakeT JyIi  (GOpMUPOBAHHS  MPOU3BOJCTBEHHOTO
pacnucaHus;

® [IPOrPaMMUPYEMBII JIOTHYECKUI KOHTPOJLIEP.

Pa3merienre ¥ OCBEIICHHOCTh paboOYMX MeECT B YYEOHOH ayauTOpUHU
(J1abopaTopun) JOJDKHO YAOBIETBOPSTH AeHcTBYOMMM TpeboBanusam CanlluH.

IIpuem pe3ybTaTOB BbINOJHEHHUS JA00PATOPHBIX padoT
Pe3ynpTaThl  BBINOJMHEHUS  Ja0OpPaTOpPHBIX  pabOT  MPEACTaBIAIOTCS
MPEernoaBaTesio B BUAE OTUETA, COJAEPKALIETO (DYHKIIMOHATIBHYIO U CTPYKTYPHYIO
cxemy cozganHoii ACY, 3amporpaMMHUpPOBAHHbBIE AITOPUTMbI PaOOTHI, a TaKkKe
PE3yNbTATHl UCTIBITAHU.

Bo Bpems mpriema BbINMOJHEHHON paOOThI MPENo/1aBaTelb BIPABE:
e JlemoHCTpauuu padboThl CKOHPUTYPUPOBAHHOM CHUCTEMBI.

e CaMOCTOSATEIBPHO MPOU3BOJUTH MAHHITYJISIMA C  IPOTrPaAMMHBIM
o0ecrieueHrueM 0€3 ero U3MEHEHUS.

e TpeboBaTh y CTyA€HTa MOSCHEHUM MO aIrOpUTMaM pabOTHI U crocobam
B3aUMOJICHCTBUS FJIEMEHTOB.

3ajaHle CYUTAETCS BBINOJHEHHBIM M TPUHUMAETCS IPErojiaBaTeieM
TOJIBKO B TOM Cllydae, €CJIM peaju30BaHbl Bce (YHKIUM U aITOPUTMBI,
MPEyCMOTPEHHBIE 3a/laHuEM. EClIM 3TH YCIIOBUSI HE BBIMOJIHAIOTCS, TO PE3YIbTAT
BBITIOJIHEHUS ~ TOMICKUT  jgopaboTtke. CTyaeHT JODKeH paboTaTh  Hal
KOHQUTYpUpPOBAaHHUEM U  MPOTPAMMHUPOBAHUEM  CHUCTEMbl  MaKCHMAJIbHO



CaMOCTOATCJIBHO, HCITIOJIB30BATbh CpCaACTBa OTJIaAKH, MpeaoCTaBIIsICMbIC
IMpOrpaMMHBIM ITaAKCTOM.

OTueTsl O BBINIOJTHEHUM 3a/IaHUN COXPAHSAIOTCS MPENOAaBaTEIEM B TEUCHUE
JBYX JIET.

J1o KOHIIa ceMecTpa CTYAEHT JOJDKEH CIATh PE3YJbTaThl BHIIIOJIHEHHS BCEX
7a00paTOpHBIX PpaboT, NPEAYCMOTPEHHBIM HACTOSIIIUMHU  yKa3aHUAMHU. B
MIPOTHBHOM CJIy4ae CTYJEHT K C/1a4e 3a4eTa HE JJOIyCKaeTCs.

Tembl 1a00paTOPHBIX padoT

1. [IporpammupoBanue airoputMoB padbotsl [1JIK.
TpynoemkocTs — 8 4acos.
HcxonHble naHHBIE:

[IpenonaBarens  MpeAOCTaBISAET  CTYIAEHTY  OINKCAaHHUE  alropuTMa
yIpaBIEHUS 0OBEKTOM.

3aganue:

1. CdopmupoBaTh TOCTATOYHBIM ISl PEIICHUs 3a7a4l MOJYJIbHBIM
COCTaB MPOrPAMMHUPYEMOTO JIOTHYECKOTO0 KOHTpoJUiepa, M
CKOH(pUTYpHUPOBATh BCE HEOOXOIUMBIE CUTHAJIBI.

2. Pa3zpaboTtath mporpaMMHBIN KOJI B cpejie MPOTpaMMHUPOBaHUS.
Pa3paboTath METOAMKY UCTIBITAHU.

4. OTnaguTh W MPOTECTUPOBATH CO3JAHHBIA KOJ. 3aroOJHUTH
MIPOTOKOJI UCTIBITAHUI

5. HamucaTth oT4eT O BBITTOJTHEHUH PAOOTHI.

2. Pa3paboTka cuctemMbl BU3yalau3ally NPOLEeCCOB I JUCIIETUEPA.
Tpynoemkocts — 4 yaca.
Hcxoaublie naHHbIE:

I/ICHOHBSYCTCH AJITOPUTM  YIIPABJICHHA 00BEKTOM peaHHSOBaHHBIﬁ B
NpCaAblLAyIICM 3aIaHUU.

[IpenonaBarens ompenenser CTYIAEHTY COCTaB HMHGOpManuu U (QYHKIUHU
yIPABJIEHUS, JOCTYIHBIE TUCIIETYEPY.

3anganue:

1. CxoHpUryprpoBaTh CEpBEp BBOJIa-BBIBOJAA: CO3/1aTh CUTHAJIBI,
HEOOXOauMBbIE i1 OOMEHa JaHHBIMU C KOHTPOJUIEPOM H
CpeJCTBAaMHU YEJIOBEKO-MAIIMHHOTO HHTepdeiica.

2. VY cTaHOBHUTHL COETMHEHUS CepBEpa U KOHTPOJIIEpA.

Pa3pabotats rpaduueckuii unTepdeiic.
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4, HpOBeCTI/I HUCIIBITAHUA CUCTCMBI U 3aIIOJIHUTD ITPOTOKOIJI.

5. OdopMUTH OTYET O BHITIOJHCHUH 3aJIaHUS.

3. KondurypupoBanue cucteMbl MJIaHUPOBAHUS TPOU3BOICTBA
Tpynoemkocts — 6 4acos.
Hcxoaublie naHHbIE:

[IpenonaBarens MpPeaOCTABISIET CTYIEHTY CXEMY MPOHU3BOACTBEHHOTO
npoiiecca, crneruduKanui HECKOIbKUX W3ACIHN U TEXHOJIOTUUYECKYIO KapTy UX
W3TOTOBJICHUS.

3anaHue:

1. CxoHpUryprpoBaTh CUCTEMY TIJIAHUPOBAHUS TTPOU3BOJICTBA.

2. OnpenenuTh  MaKCUMaJIbHYIO  IPOIMYCKHYIO  CIOCOOHOCTH
MIPOU3BOICTBA.

3. CdopmupoBath 3aka3bl Ha MPOU3BOJICTBO M3JCIUA B 00beME HE
Menee 70% OT MakCUMAaJIbHOW MPOU3BOAUTEIHLHOCTH.

4. CdopmupoBath IPOU3BOJCTBEHHOE PACIIHCAHUE
BriBecTn U3 dKCIUTyaTaluio OJHY €IWHUIYY 00OpyJAOBaHUSA Ha 2
yaca.

6. [lepecuntaTh TPOU3ZBOJACTBEHHOE pACIUCAHHE M CPAaBHUTH C
HCXOJTHBIM.

7. OdopMUTH OTYET O BHITIOJHCHUU 33 IaHUS



