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1. Henu ocBOEHUS AMCHMILJINHBI
Henbro 0cBOEHUS TUCUUIIINHBI
«CoBpeMEHHbIE TEXHOJOTUU YIPABJICHHUS B OMOTEXHOJOTMYECKOM IPOU3BOACTBE
ABJISETCS
— ¢popMHpOBaHUE 3HAHUU U YMEHHMH B 00JIaCTU pa3pabOTKH, MPOCKTUPOBAHUS U
UCIIOJIb30BaHUSI CUCTEM YMPAaBICHUS OMOTEXHOJIOTMYECKUMHU IMPOU3BOIACTBEHHBIMU
IIpoLECCaMH.

K ocHOBHBIM 3a1ayaM OCBOCHMS NUCHMUILIMHBI « COBPEMEHHbIE TEXHOJIOTUU
yIpaBjieHUs B OMOTEXHOJIOTMYECKOM ITPOU3BOJICTBEY CIEAYET OTHECTH:
- NOJlyYeHHE TpeJCTaBlieHus 00 aBTOMATU3UPOBAHHOM U aBTOMATHYECKOM
KOHTPOJIE OMOTEXHOJIOTUYECKUX NTPOLIECCOB;
— (dopMHUpOBaHUE 3HAHUN O COBPEMEHHBIX MPUHIUIAX, METOJAX M CpEeACTBax
KOHTPOJS  (PU3UYECKUX BEJIMYUH NPUMEHUTENBHO K  OHMOTEXHOJIOTHYECKUM
POM3BOJICTBAM, BHIaX MOTPEUTHOCTEN, METPOJIOTUUECKUX XapaKTEPUCTUKAX CPEICTB
U3MEpEHUS;
- npUOOpETeHNE HABBIKOB MPOEKTUPOBAHUSI CHCTEM aBTOMATHYECKOTO KOHTPOJIS
U YIIPaBIICHUS;
- NOJy4YyeHHe MpejcTaBieHHs o (GopMe M COJEp)KaHUU  IMPOEKTHOMN
JOKYMEHTAIINH, Kacarolencss pa3paboTKu aBTOMaTU3UPOBAHHBIX U aBTOMAaTUYECKUX
CUCTEM, CHCTEM YNpaBICHUS OHOTEXHOJOIMYECKHMH  IPOU3BOJCTBEHHBIMU
IPOLIECCAMH.

2. Mecto tucuuiuinibl B cTpykrype OOII 6akanaBpuara

Huctumumaa «CoBpeMeHHbIE TEXHOJIOTUH YIIPABICHUS B OMOTEXHOJIOTHIECKOM
MIPOU3BOJICTBE» OTHOCUTCS TUCHHUIUIMHAM IO BBHIOOPY OCHOBHOW 00pa3oBaTEIBHOM
MporpaMmbl OakajiaBpuara.

«CoBpeMEeHHBIC TEXHOJIOTUH YIIPaBICHUS B OMOTEXHOJOTHYECKOM TMPOU3BOJICTBE
B3aMMOCBSI3aHA JIOTUYECKH H  COJEPKATCIbHO-METOJAMYECKH CO  CICAYIOIUMHU
nucuuriinHaMu 1 npaktukamu OOIT:
B 6a30601i vacmu 6azosoeo yukia (b1.1):
— b.1.1.9 «BrIcmas maTeMaTHKa;
— b.1.1.6 «OcHOBBI HHOOPMAITMOHHBIX TEXHOJIOTHI.



OCHOBHBIE TTOJIOKCHUS JAUCHUITIIINHBI JOJIZKHBI OBITH MCIIOJB30BaHEI B

JadbHENIIeM MPY U3YyUYCHUH CIICTYIOMUX JUCIUIUIUH (MIPAKTHUK):

— b.2.3 «lIpennumioMHas npakTuka;

— b.3.1 «BoinmyckHas kBanu@pukaroHHas padoTay.

3. Ilepeyenb MIaHUPYeMBbIX Pe3yJbTATOB 00y4eHUsI MO JUCHUILINHE

(MoayJI10), COOTHECEHHBbIE C IVIAHMPYEMbIMHU Pe3yJibTATaAMH OCBOCHUS

o0pa3oBaTeJIbHOM NMPOIPAMMBI

B pesynbpraTe ocBOCHMS AUCHUILUIUHBI (MOAYIIs) Y 00yyarommxcst GOpMHUPYIOTCS
CJIEIyIOLIME KOMIETEHIIMM U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOLIUE pPEe3yJIbTaThl

O6yquI/I$I KaK JTaIll q)OpMI/IpOBaHI/ISI COOTBCTCTBYIOIINX KOMHCTCHHHﬁZ

B pe3yasbrate

paboThI IO 00paboOTKE U
aHaJIM3y HAy4YHO-
TEXHUYECKOH
uHdopmanuu u
pe3yabTaTOB
HWCCIEOBAaHUN

0CBOEHHSI
Kon o0pa3oBaTesibHOI IlepedyeHb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIETCHIIMU HpOFpaMMl)I Oﬁy‘leHI/lﬂ mo ITMCIUIJIMHE
00y4arouuiics 10/KeH
00J21aThH
IK-1 CrnocobeH IpOBOUTS UIIK-1. 3HaeT METOABI IUIAHKPOBAHUS U

OpraHu3alliy UCCIEAOBAHUHN U
pa3paboTOK, METO/Ibl aHAIHN3a U
00001IIeHNT 0TEYECTBEHHOT'O U
MEXTYHapPOIHOTO OMbITA B CBOEH
00J1acTH UCCIIEJOBAHUM.

NTIK-2. YMmeeT npuMeHsTh
HOPMAaTHBHYIO TOKYMEHTAIIUIO B
COOTBETCTBYIOIIEH 001aCTHU 3HAHUH,
0(OpMIISITH PE3YIBTATHI
HAYYHO-HMCCIICIOBATEIIHLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pabOT, MPUMEHATH
METOJIbl aHAIM3a HAyYHO-TEXHUYECKON
uH(bOpMAIIH

UIIK-3. CiocobeH aHamu3upoBaTh
Hay4YHO-TEXHUYECKOU

uH(pOpMAIINH, POBOIUTH
IKCIIEPUMEHTHI, 00pabaThIBaTh U
000011aTh MOJTYYEHHbIE JJAHHbBIE

4. CTpyKTYpa u coep:KaHue TUCIUILIHHBI




OO6mast TpyJ0eMKOCTh AUCHUIUIMHBI COCTaBisieT 3 3aueTHble eauHulbl, T.e. 108
aKaJeMHUYECKHUX 4acoB (M3 HUX 94 4acoB — CaMOCTOSITENbHAsI paboTa CTYAEHTOB) Ha
4eTBEPTOM Kypce B ceaAbMOM cemecTpe: jekuuu — 1 dac B Hememo (18 uwacos),
CEeMHHApCKHe 3aHATHs — 2 Yaca B Henelnto (36 4aco), hopma KOHTPOJIS — 3a4ET.

Crpykrypa u conepkaHue JUCUUILIMHBI « COBPEMEHHBIE TEXHOJOTHHU yIPABICHUS B
OMOTEXHOJOTUYECKOM TPOU3BOJCTBE» IO CPOKaM U BHUAAM PAOOThl OTPaKEHbI B
IPUIOKEHUH.

Conep:kanme pa3aejioB JUCHUILIMHBI

Beenenne

[Ipeamer, 3amaum W coaepkaHue aucHUIUIMHBL. llenn wu  3agaum
¢yukumonupoBanust ACY. OcHoBHble cTpykTypel ACY TII, obmactu ux
OPUMEHEHHUs], JOCTOMHCTBA M HenocTaTku. CTpyKTypa Kypca, €ro MecTo U poJib B
HOJArOTOBKE OakajiaBpa, CBsI3b C APYTUMU JAUCHUIUIMHAMU.

OIHOKOHTYpPHbIE CHCTEMbI YIIPABJIeHUS

OIHOKOHTYpHBIE CUCTEMBI (10 BO3MYILIEHUIO», 10 OTKIOHEHUIO»), chepa ux
NpPUMEHEHHs, TOCTOMHCTBA, HeAoCcTaTKU. OCHOBHBIE 3aKOHBI PETYIUPOBAHMUS, BUIIBI
BO3MYIIICHHH, MOKa3aTeln KadyecTBa peryiaupoBanus. HempepbiBHOE, TUCKPETHOE U
UMITYJIbCHOE YTIpaBIICHUE.

JIMHEeHHbIE CUCTEMBbI YIIPABJICHUS

JIunelinple cuctemsl ynpaBieHud. I[IpuHnun cynepno3uuun. OCHOBHBIE
TUIIOBbIE 3BEHbs. OIHOKOHTYpHBIE cHUCTeMbl ympasienusa, II-, U-, TIHU-, TTA/-
3aKOHBI ympaBieHus. KackagHble CHCTEMBl YIPABICHHS, KOMOWHUPOBAHHBIC
CHUCTEMBI YIIPABIICHUs, YCIOBUS UX peann3zyeMocTd. HacTpoiika cuctem ynpasieHus,
OLICHKA YCTOMYHUBOCTH.

HesuHeiiHble cucTEMbI YIIPABJICHUS

Henunelinble cucrtemsl ympaBieHusa. Pa3oBble MOPTPETHI CUCTEM BTOPOrO
nopsiika. MeToa W30KIWH, METOJT IPUITACOBbIBaHUS. PeseiiHbIe 3aKOHBI yIIPaBICHUS.
ABTOKOI€0aHMsI, YCTOMYUBOCTH aBTOKOJICOaAHUT.

Jloruyeckue cucTeMbl yIPaBJIeHU S

Jlornueckue cucteMbl yrpaBiieHUs. OCHOBBI JBOWYHOW JIOTMKH, IpaBUia
npeoOpa3oBaHus JIOTUUECKUX BBIPAXKEHUN, B3aUMHOE COOTBETCTBHE JIOTMUECKUX
cXeM U cxeM ynpasieHus. [locTpoenue Tabiui] ICTUHHOCTH U JOTUYECKUX CXEM.

TexHu4yeckue cpeacrea aBToMaTu3alnu



Texnudeckne cpencTtBa aBToMaTu3anuu. JlaTumku, mpeoOpa3oBaTenH,
KOHTPOJIJIEPHI, MCTOJIHUTEIbHBIE MEXaHU3Mbl. BHUIBI KOHTPOJIEPOB, MUK PaOOTHI
KOHTpoOJulepoB.  bnoku  BBoja/BeiBojga.  OCOOEHHOCTH  aHajIoro-uuppoBOro
npeobpazoBanusa. Pacuér umHopmarmonHoro mnortoka. [loHsTHEe O CcTaHIAPTHBIX
A3BIKAX MPOTPaAaMMHUPOBAHUS KOHTPOJIEPOB.

Perynupyroiue oprassl

Perynupytomue opranel. Perynaupyromiue KiamnaHbl: BbIOOp YCIOBHOTO
opoxoJa W PpacXoOAHOM  xapakTepucTUkH. CpaBHEHHWE TTHEBMATHUYECKHUX W
ANIEKTPOMArHUTHBIX  KianaHoB.  llo3umuonepsl.  OCOOEHHOCTM  MPUMEHEHUs
MeMOpaHHbIX Ki1anaHoB. Otceunble knananbl. HO, H3 knanansl.

OcHOBHBIE TEXHOJIOTHH Nepeaayn curaajos B ACY TII

OcHoBHble TexHonorun nepeaauun curHaioB B ACY TII. CranmaptHbie
curHanel 4-20 MA, 0-5 B, RS-485, HART-niporokos, Modbus, Industrial Ethernet,
Zig-Bee. Cpenpl mnepenaud, MPOTOKOJBI TMepefadyd JaHHBIX. DTaJOHHAs MOJCIb
B3aMMO/JICHCTBUS OTKPBITHIX CUCTEM JIJIsi MPOMBIIIJIEHHOW aBTOMATU3allNH.

Cucrembl ynpasjieHUs] TEXHOJOTHYECKUM MPOLECCOM U NMPeANPUATHEM

SCADA, MES u ERP cucremsl. HMepapxudeckue CHUCTEMBI YyIpaBICHUS,
pacrpeeiéHHbIe CUCTEMBbI, CHCTEMbl Ha OCHOBe Mesh-ceteid. [Topsaok pa3paboTku
ACY TII. JokyMeHTBI, UCTIOJIb3yeMbIe MPU MPOEeKTUpOBaHUU. PazpaboTka 3amaHuii
Ha MIPOEKTUPOBAHUE.

ACY 0HOTEXHOJIOTHYEeCKUMH U XUMHYECKMMHU MpomeccaMmu

Ocob6ennoctu co3manuss ACY TII B OMOTEXHOJIOTMYECKON W XUMHUYECKOU
IPOMBIIIJICHHOCTH:  OCHOBHBIE  KOHTYPHl  PETYJIMPOBAHUS  TEXHOJOTHUYECKUX
nmapaMeTpoB IIpoIlecca, KOHTPOJIb M OO0ecCTledYeHHe CTePUIbHOCTH, TIOXKapo- U
B3PBIBOOE30TIACHOCTH, aBTOMATH3WPOBAHHBIM KOHTPOJb MpOIECcCa, BHECCHHE
YIPABJISAIOMINX BO3JCHCTBUH.

Ob6ecneyenne 6esonacunoctu ACY TII

OcHOBHBIE  OMACHOCTH  TEXHOJOTMYeckKoro  mporecca. OcobeHHOCTH
npoektupoBanusi ~ ACY  omacHbIX  MPOU3BOJCTB: BBHIOOD  HWCIIOJTHEHUSA
AMEKTPOOOOPYIOBAHUS, BBHIOOp alropuTMa padOTHl  3aMOPHO-PETYIUPYIONICH
apMaTypbl, pacu€T HaJI€KHOCTU PE3EpPBUPOBAHHBIX cucTeM. Pa3paboTka 3amaHusi Ha
MMPOEKTUPOBAHUE CUCTEM MPOTUBOABAPUNHOMN 3ALUTHI.

CoBpeMeHHbIE TEXHOJIOTHH YIIPABJICHHU S

Hcnonb3oBaHne BCTPOCHHBIX AJaNTUBHBIX MAaTEMaTUYECKUX  MOJIEIIEH;
HEUPOCETEBBIX TEXHOJIOTHM, amnmapaTa HEYETKOM JIOTMKH, HMCKYCCTBEHHOTO
WHTEIUICKTA.



NudopmannonHas 0e30MacHOCTD

OcHoBbl MH(pOPMAIIMOHHON O€30MACHOCTU: pa3rpaHUYEHUE MpaB A0CTyIa,
MOJINTUKHU TapoJsieil, anmapaTHble CPEICTBA OrPaHUYEHUs HECAHKUMOHUPOBAHHOIO
nocryna. IludpoBanue, accumerpuunoe mmdpoBanue. OUIL Xem-pyHkius.
Ceptudukarsl. PeszepBHoe komupoBanue. RAID —texHOIOTHM, WHKPEMEHTHBIC
apxuBbl. Texnonoruu Buptyanuzauuu. O0JauHbIe TEXHOIOTHU.



5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka mpenomaBaHus — AUCHUIUIMHBI  «COBpPEMEHHBIC  TEXHOJOTHU
yOpaBleHUs B OHWOTEXHOJIOTHYECKOM  TPOW3BOACTBE» W peau3aIus
KOMITETEHTHOCTHOTO  TIOJIX0JIa B  HM3JIOKEHWW H  BOCHPHUIATHH  MaTepHuaa
MPEeTyCMaTPUBAET MCIIOJIb30BAaHUE CICAYIONINX AKTUBHBIX M MHTEPAKTUBHBIX (HOpM
MIPOBENICHUS TPYIIOBBIX, HHIWBUAYAJIbHBIX, ayJIUTOPHBIX 3aHATHHA B COUYCTAHUH C
BHEAYJAUTOPHOW pabOTOH ¢ 1enbio (OPMHUPOBAHUS M Pa3BHTHUS MPO(ECCHOHATBHBIX
HABBIKOB 00YYarONIuXCs:

— TIPOBEJICHUE TTPAKTUYCCKUX 3aHATHH;
— OpraHM3aIys ¥ MPOBEACHUE TEKYIIEro KOHTPOJISI 3HAaHUH CTYACHTOB B (popme
KOHTPOJIBHBIX PaboT;

VY aenbHBIN BEC 3aHIATHH, MPOBOJIUMBIX B HHTCPAKTHUBHBIX (DOopMax, ompeeicH
TJIABHOW IeNbI0  00pa3oBaTeNbHONW TMPOTPAMMBI, OCOOCHHOCTHIO KOHTHHTCHTA
oOy4JarImMXcss ©  COACpKaHWEeM JUCHHMIUIMHBI  «COBPEMECHHBIC  TEXHOJOTHH
yIpaBlIeHUsS B OMOTEXHOJIOTHYCCKOM TIPOM3BOJICTBE» W B IIEJOM IO JUCIUIUIMHE
cocrapnsger 10% aynuTOpHBIX 3aHATUNA. 3aHATHS JICKIIMOHHOTO THIIA COCTABIISIOT
33% ot 0ObeMa ayTUTOPHBIX 3aHATHH.

6. OueHovHbIe CPeACTBA VISl TEKYIIEr0o KOHTPOJIsSl yCleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAlUM N0 UTOraM 0CBOEHUS TUCIHUIJIMHBI U Y4eOHO-
MeTOIMYecKoe obecneyeHue caMoCTOsITe/IbHOIl padoThI CTY/1€HTOB.

B mpomecce o0yueHus HCHONB3YIOTCS CIEAYIOMIUE OLIEHOYHBbIE (POPMBI
CaMOCTOSTEIILHON PabOThl CTYJEHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MMPOMEKYTOUHBIX aTTECTALIUM:

— TIpOBEJICHNE KOHTPOJIBHBIX PabOT U 00CYKICHHE OITHOOK.
OueHouyHbIE CpEeACTBAa TEKYIIEro KOHTPOJIS YCIEBAEMOCTH  BKIIOYAIOT

KOHTPOJIbHBIE BOMPOCHI W 3afaHusi B (opMme OJAHKOBOTO TECTUPOBAHMS, IS
KOHTPOJISI OCBOEHUSI 00YUYaIOIINUMUCS PAa3eI0B AUCIUIUINHBI.

OOpa3mpl  TECTOBBIX 3aJaHWi, KOHTPOJBHBIX BOIMPOCOB W 3aJaHUl IS
MPOBEACHUS TEKYIEro KOHTPOJS, 3K3aMEHAllMOHHBIX OWIETOB, MPUBEICHBI B
MPUJIOKEHHU.

6.1. ®oHI OLICHOYHBIX CPEICTB sl MPOBEACHUSA NPOMEKYTOYHOM ATTECTALMHU
00y4arIuxcs N0 JTUCUHUILIMHE (MOIYJIIO)

6.1.1. IlepedyeHb KOMIIETEHIIUM C yKa3aHUEM ATaIloB MX (HOPMHUPOBAHUS B IPOIECCE
OCBOEHUSI 00pa30BaTEIbHON MPOTPAMMBI.



B pesyapTaTte OCBOCHHMS JUCHUIUIMHBI (MOAYJA) (OPMUPYIOTCS CIIEAYIOIINE

KOMIIETEHIIUU:
Kon B pe3ysabTaTe 0ocBOeHHs 00pa30BaTeILHON MPOrpaMMbl 00yJaKOIIUIiCH
KOMMETEHIIUH J0JIZKeH 00J1a1aTh
IK-1 Crniocoben nmpoBoAUTH PabOTHI 110 00PabOTKE U AaHATTU3Y HAYYHO-
TEXHUYECKON MH(OPMAIMH U PE3yJIbTATOB HUCCIECTOBAHNN

B nporiecce ocBoeHUs1 00pa3oBaTeNbHON MPOTpaMMBbl JaHHBIC KOMIICTCHIIUH, B TOM
YHUCJIC WX OTJCIbHBIC KOMIIOHEHTBI, (DOPMHUPYIOTCS TOITAITHO B XOJ€ OCBOCHHSI
OOyYarOIMMHUCS JAUCIHUIUIMH (MOJYJCH), MPAaKTUK B COOTBETCTBUU C YUYEOHBIM
IJIAHOM U KaJIeHJIapHbIM TpauKOM y4eOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareJieid 1 KpUTEPHEB OLICHUBAHUS KOMIIETEHIIUIA,
(opMupyeMBIX 10 HTOTaM OCBOEHMS TUCUMILVINHBI (MOYJIs1), OMMCAHUE HIKAJ
OlleHUBAHUS

ITokazareneM OICHMBAHMS KOMIIETGHIIMH Ha Ppa3Iu4HBIX JTamax HX
dbopMupoBaHUs SABISAETCS JTOCTHIKEHHUE O0YUYAIOIIMMUCS TJIAHUPYEMBIX PE3yIhTaTOB
00y4eHUs 1O TUCHUIUIUHE (MOTYIIIO).



IIK-1 Cnioco6en mpoBoauTh paboThl 10 00paboTKe U aHATU3Y HAYYHO-TEXHUYECKOW WH(POPMAIUU U PE3YIIbTATOB UCCIIEIOBAHUI

Iloka3zarenn
Kpurtepun oueHuBanus
HeynoBierBopureabHO YIOBJIETBOPUTEIbHO XOPOILO OTIIMYHO
3HATh: Oo6yuatommuiicst OO6yyaromuiicsi IEMOHCTPUPYET OO0yyJaromuiicss IEMOHCTPUPYET Oo6yuaromuiics
— 3HaeT METOIBI JIEMOHCTPHUPYET IOJIHOE CYIIECTBEHHbIE HEIOUYETHI, KOTOPbHIE HE3HAYUTEIbHbBIE HEJJOUETHI, KOTOPHIE JIEMOHCTPUPYET

IJTaHUPOBAHUSA U
OpraHU3aIMKU UCCIECTOBAHUIN
1 pa3pabO0TOK, METOIBI
aHanu3a u 0000IIeHUS
OTCYCCTBECHHOI'O 1
MCKIYHAPOAHOI'O OIIbITa B
cBOel 00macTu
HUCCIIEIOBaHUN.

OTCYTCTBUEC HUJIU
HEI0CTaTOYHOE
COOTBETCTBUE CJIEAYIOIINX
3HaHUI: — OCHOBHBIE
3aKOHBI paclpeeIeHUst
CIIyYalHBIX BEJIUYMH;

— MaTreMaTH4eCKue
OCHOBBI METOAA
HaVMEHBIINX KBAJpPATOB,
TPAHUILIBI €TO
MIPUMEHHUMOCTH, TIOHSTHE
00 anpTepHaTuBax MHK;
— MaTreMaTH4eCKue
OCHOBBI PErPECCUOHHOTO
Y JUCIIEPCUOHHOIO
aHaju3a JaHHBIX.

BOCIIOJIHACT MMOCJIC ABHOT'O YKa3aHUA
[IPENOaBareis B CIEAYIONINX
3HaHUI: — OCHOBHBIE 3aKOHBI
pacnpeneneHus CIy4aiHbIX
BEJINYHH;

— MaTEMaTHYE€CKUE OCHOBBI
METO/1a HAMMEHBIINX KBaJIpaTOB,
TPaHULIbl €ro IPUMEHUMOCTH,
MOHATHE 00 aTbTEPHATHBAX
MHK;

— MaTeMaTU4E€CKHUE OCHOBBI
PErpecCuoHHOro U
JUCIIEPCUOHHOTO aHAJIU3a
JTAHHBIX.

CaMOCTOATCIIbHO UCIIPABJIACT B
CIEAYIONINX 3HaHUI: — OCHOBHBIE
3aKOHBI PacIpeeIeHUs CITydYaiHbIX
BEJINYHH;

— MaTeMaTHYE€CKHUE OCHOBBI METO/1a
HaWMMEHBIIINX KBAJIPATOB, TPAHULIBI €TI0
MPUMEHUMOCTH, MOHSTHE 00
anprepHatuBax MHK;

— MaTeMaTU4YECKUE OCHOBBI
PErpecCUOHHOIO U AUCIIEPCUOHHOIO
AQHaJIN3a JAaHHBIX.

[TOJTHOE COOTBETCTBHE
CIEAYIOUINX 3HAHU:
— OCHOBHBIC 3aKOHBI
pacnpeneneHus
CITy4ailHBIX
BEIIMYHH;

— MaTeMaTU4eCKHe
OCHOBEI METOJIa
HaMMEHBIIUX
KBAaJpAaTOB, TPAHUIIBI
€ro MpUMEHUMOCTH,
MOHATHE 00
aJbTEePHATHBAX
MHK;

— MaTeMaTU4eCKHe
OCHOBBI
PETPECCUOHHOTO U
JIUCTIEPCHUOHHOTO
aHanu3a JaHHBIX.




yMeThb:

MEeT MPUMECHSTh
HOPMATHUBHYIO JIOKyMEHTAIHIO
B

COOTBETCTBYIOIIEH 001acTH
3HaHWH, 0OPMIIATH
pe3yabTaThI
HAYYHO-HCCIIEA0BATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKUX
paboT, MPUMEHSTH METOJIBI
aHaM3a Hay4YHO-TEXHUYECKOU
nHpopMaIuH

Obyuaromuiics He ymeeT
WM B HEIOCTAaTOYHOM
CTCTIICHU YMEET BBIJIBUTATH
U TIPOBEPATH
CTaTUCTUYECKUE TUIIOTE3bI;
— MIPOBOJUTH IPOBEPKY
3HAYMMOCTH HaMJeHHBIX
apameTpoB U
aJICKBaTHOCTH TIOJTy4YECHHBIX
MOJCTICH.

OOyyJaromuiicss yMeeT B BBIJIBHTaTh
U MIPOBEPATH TUIIOTE3bI U IPOBOJIUTH
MPOBEPKY aJICKBATHOCTHU TOJBKO B
3HAKOMBIX MIPUMEPAX.

OOyuaromuiicst yMeeT BBIABUTaTh U
MIPOBEPSTH TUIOTE3BI U IPOBOIUTH
MIPOBEPKY aJ€KBAaTHOCTH B 3HAKOMBIX
NpuMepax, ¢ He3HAYUTETbHBIMU
MOTPELTHOCTSAMU IPHU TIepeHoce Ha JIpyrue
MPUMEPBHL..

OO6yyaromuiics
JIEMOHCTPUPYET
IIOJIHO€ COOTBETCTBUE
CHENYIOIUX YMEHUMN:
— BBLIBHUTATh U
MIPOBEPSITH
CTaTUCTHYECKHE
TUIOTE3bI;

— MPOBOJIUTH
MIPOBEPKY 3HAUMMOCTH
HaWJJeHHBIX
rapameTpoB U
aJIeKBaTHOCTHU
MOJY4YEHHBIX MOJIENEH.

BJIA/IeTh:
CriocobeH aHaM3UpOBaTh
HAy4YHO-TEXHUYECKON
WH(pOpMaIUH, TPOBOJNUTH
AKCIIEPUMEHTHI, 00pabaThIBATh
u

000011aTh TTOJTyICHHBIC
TTAHHEIE.

OO0yuaromuiicss HE BIaaeeT
WA B HEJIOCTATOYHOM
CTEIEHHU BJIaJIEET
CrIeHaIbHOU
TEPMUHOJIOTHEH 001acTH
CHCTEM aBTOMAaTH3aI1H,
ABTOMATHIECKOT'O0 KOHTPOJIS
1 MOHUTOPHUHTA, KOHTPOJIS
KadecTBa U3JICIINI 1
MIPOIYKITHH.

OOyuaromuiicst BIajeeT HaBBIKAMH
NPUMEHEHUS IPOTPAMMHBIX [TaKETOB
JUIsE 00paOOTKH ¥ MTPENCTABICHUS
9KCHEPUMEHTATBLHBIX JAHHBIX CO
3HAYUTEIbHBIMH 3aTPYIHCHUAMIL..

OOyuaromuiicst BIajgeeT HaBBIKAMHU
MPUMEHEHHS MPOTrPaMMHBIX TAKETOB JJIs
00pabOTKH U TIPECTaBICHUS
9KCIIEPUMEHTAIBHBIX JaHHBIX C
HE3HAYMTEIbHBIMH 3aTPyIHCHUSIMH. .

OOyuaromuiics B
TTOJTHOM 00BeMe
BJIAICCT HaABBIKAMU
IIPUMCHCHUSA
MPOTPAMMHBIX
MAKETOB JUIS
00pabOTKH U
MpeJcTaBICHUS
IKCTIIEPUMEHTAITLHBIX
JIAHHBIX.




[ITxasnbl OLlEeHUBAHKS PE3YJIbTATOB IPOMEKYTOUHON aTTECTAlMU U UX ONMCAHHUE:

®opmMa IPOMEKYTOYHOH aTTeCTALUM: 3a4eT.

[IpomesxkyTouHas aTtectanus odOyyarouxcs B Gopme 3a4€Ta IpOBOAUTCS IO

pe3ynbTaTaM BBINOJIHEHUS BCEX BHUAOB YYEOHOW pabOThl, MNPEAYCMOTPEHHBIX
y4e€OHBIM IUIAHOM MO JaHHOW IUCUUIUIMHE (MOAYJIO), MPU STOM YUHUTHIBAKOTCS
pe3yabTaThl TEKYIIETO KOHTPOJISI YCHEBAEMOCTH B TedeHue cemectpa. OleHka
CTENEeHU IOCTIKEHHSI OOYYalOUMMUCS IJIAHUPYEMBIX PE3yJIbTaTOB OOYyYEHHS IO
TUCIUIUIMHE (MOJYJII0) TPOBOAMTCS TMpernojaBaTesieM, BeIyUIMM 3aHATUS 110
JUCIUIUIMHE (MOYJII0) METOAOM 3KCHepTHON oleHKU. [lo mToramMm mpomexyToO4HOU
aTTecTallui MO JAMCUMIUIMHE (MOJYJIIO) BBICTABISETCS OLEHKA «3aU4TE€HO» WIH «HE
3a4TEHO».
K npoMexyTo4HOI arrecTanuu JOMYCKAtTCS TOJBKO CTYJIEHTHI, BBIIIOJIHUBIINE BCE
BUJbI Y4eOHON paboThl, MPeayCMOTPEHHBIE pabouell mMpOrpaMMoi Mo AUCIUILUIMHE
«ABTOMAaTH3UPOBAHHBIE CUCTEMBI YNPABICHUS OMOTEXHOJIOTUYECKUMHU MPOILIECCAMM
— MPOILINA TPOMEKYTOUHBIN KOHTPOJIb, BHIOIHUIN Ja00paTOPHBIE pabOTHI.

MIxaJnaa
Onucanue
OLlCHUBAHUSA

BreimonHensl Bce BUABI y4eOHOW pabOTHI, NPEIYCMOTPEHHBIE YUeOHBIM
wiaHoM. CTYZEHT NIEMOHCTPUPYET COOTBETCTBHE 3HAHHIA, YMCHHMU, HABBIKOB
NPUBEJICHHBIM B TaONHUIAX IOKa3areseid, ONepupyeT NPUOOPETCHHBIMH
3a4yTeHo 3HAHUSMH, YMCHUSMH, HABBIKAMH, PUMEHSET UX B CUTYAIHsIX ITOBBIIICHHOM
cioxkHoCcTU. [Ipr 3TOM MOTryT OBITH JONYIICHBI HE3HAYUTEILHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS TPU aHATUTHYECKUX OIEpaIHsX, IEPEHOCe 3HAHHIMA
Y YMEHHIA HA HOBbIC, HECTAHIAPTHBIC CUTYAIIUH.

He BeImonHeH oauH WU boiee BHUI0B yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIX
y‘le6HLIM IIJIaHOM. CTy,HCHT ACMOHCTPUPYCET HEIIOJIHOC COOTBETCTBUC 3HaHPII>i,
YMCHHﬁ, HAaBBIKOB IIPHUBCIACHHLIM B Ta6nnuax HOKaSaTeHeﬁ, HAOITYCKAKOTCA
3HAYUTCIBbHBIC OI_HI/I6KI/I, MMpOABIIACTCA OTCYTCTBUC 3HaHI/II71, YMeHHﬁ, HaBBbIKOB
1o psany HOKaSaTeHeﬁ, CTYACHT UCIIBITBIBACT 3HAUYUTCIILHBIC 3aTPYAHCHUS IIPU

He 3aureno

OINCPpHUPOBAHNHU 3HAHUAMU U YMCHHUAMU IIPU UX IICPCHOCC HAa HOBBIC CUTYyalllH.

@oHIbI OLEHOYHBIX CPEACTB MpPeACTABJIEHbI B NpUJIOkeHHHM 1 k padoueil
nporpamme.



[Mpunoxenne 1 x
. . paboueli mporpamMme
MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA30BAHIS POCCUMCKOU ®EJJEPALINN

DENEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJIEHWE BBICIHIEI'O OBPA3OBAHUA
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHNH MMOJUTEX)

Hamnpasnenne noarorosku: 19.03.01 buotexuomorus
OII (mpodmib): «bruorexHoIOTHS
®opma o0yueHus: oyHas

Bun npodeccronanbHON AeITEIbHOCTH: HAyYHO-MCCIIEI0BATENbCKAS.

Kadenpa: «Xumbuorex»

®OH/I OHEHOYHBIX CPEACTB

MO JUCIATLJINHE

CoBpeMeHHbIE€ TeXHOJOITHMH YIIPABJEHHUSI B 0MOTEXHOJI0THYEeCKOM

IIPOU3BOJICTBEC

Cocrag: 1. [TacriopT ¢oH1a OIIEHOYHBIX CPEICTB
2. Onucanue OlIEHOYHBIX CPEJICTB:

2.1. KoMIiekTsl 3agaHuii 111 KOHTPOJIBHOM pabOThI
2.2 KOMIUIEKT BOIIPOCOB K 3a4ETY

CocTaBuTean:

3y6os /I.B.

Mocksa, 2021 roxg



MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnuua 1

COBPEMEHHBIE TEXHOJIOT'U YIIPABJIEHUSA B BUOTEXHOJIOIT'MTYECKOM INTPOU3BO/JICTBE

DI'OC BO 19.03.01 «buorexHoJiorus»

B npoiiecce 0ocBOSHUS JAHHOUN TUCIUTUIMHEI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
Obumenpodeccnonanbubie U NPo¢ecCHOHATbHbIE KOMIIETEHIMHU:

CIIELIMAIbHOM TEPMUHOJIOTUEN U
HOPMAaTUBHOM 0a30it B o0nacTu
MPOEKTUPOBAHUS CUCTEM
ABTOMATHU3AIINH

OHMOTEXHOJIOTUYECKUX IIPOM3BOJCTB,

OCHOBHBIMHU HAaBBIKaAMH pa60TBI C

HpOeKTHOﬁ HOKYMCHTaHHCﬁ CUCTEM

KOMIIETEHIINH IlepeyeHb KOMIIOHEHTOB TexHos0rus Ddopma CreneHu ypoBHeil 0CBOCHHS
NH- DOOPMYJINPOB- ¢opMHUpOBAHH (OUEHOYHOIO |[KOMIIETEHLUil
JEKC KA 1 CpeacTBa
KOMIIETEeHI U
OIIK-2 |CiocoGHOCTH | 3HaATh: NERNIEN K/P ba3o0Bblil ypoBeHb:
TOTOBHOCTD OCHOBBI aBTOMATHYECKOTO MIPaKTUYECKHE BOCITPOM3BO/ICTBO MOJYYECHHBIX 3HAHUU B
VICII0JIb30BATh KOHTPOJIS; 3aHATHUA, XOJIe TEKYILErO KOHTPOJIS
OCHOBHBIC 3aKOHBI MaTE€MaTH4YECKHE OCHOBBI TEOPUM  [CAMOCTOATEIb IToBbIIICHHBIN YPOBEHD:
€CTECTBEHHOHAYYHBIX [yIIpaBJIeHUS U 00pabOTKU Has paboTa [IPAKTUYECKOE MPUMEHEHHE IIOJYyYEHHBIX
NVCLIUILINH B TEXHOJOTUYECKUX JAHHBIX. 3HAHWA B  IIPOLECCE  TNOATOTOBKH K
MpopECCUOHATBHOW  [YMeTh: ceMuHapam
NESITENIBHOCTH, OLIEHUBATh UH(OPMALIMOHHYIO
[IPUMEHATh METOABl  [IPOU3BOJUTEIIBHOCTh CUCTEM
MaTeMaTH4eCKOIro YIIDABJICHUS;
aHaJIM3a U paboTaTh C COBPEMEHHBIMU
MOJIEITUPOBAHU, porpaMMHBIMU ITakeTaMu cOopa,
TEOPETUYECKOI0 U 00pabOTKH, MPEACTaBIECHUS U
HKCIIEPUMEHTAIBHOTO [XpaHeHUs HHPOpMAaLUK.
HCCIIEIOBaHMS Baaners:




aBTOMaTuU3alluy XUMHUKO-
TCXHOJIOTHYCCKUX U
OHOTEXHOJIOTMYECKUX IMPOU3BOACTB.

[1K-8

CriocoOHOCTB
paboTath ¢ HAy4HO-
TEXHUYECKON
nH(pOopManueH,
MCII0JIH30BATh
[POCCUICKUN 1
MEXTyHAPOHBIN OITBIT]
B podeccroHalIbHON
NeaTebHOCTH

3HATH:

COBPEMEHHBIE Pa3pabOTKH B
00J1aCTH TEXHUYECKUX U
MPOTPAaMMHBIX CPEICTB
ABTOMATH3AIHH.

YMerh:

CpaBHUBATh TEXHOJIOTUYECKUE U
CXEMHBIE PEIICHUS PAa3ITHNIHBIX
MOCTaBIIIHKOB.

Baaners:

(OCHOBHBIMH MEKIyHAPOIHBIMA
CMBOJIAMH U TEPMHHAMH B
001acTH IPOEKTUPOBAHUS CUCTEM
ABTOMATH3ALHH.

JICKIIAS,
[IPAKTUYECKUE
3aHSITHS,
CaMOCTOSITEIb
Has paboTa

K/P

ba3oBblil ypoBeHb:

BOCIIPOM3BOJICTBO IIOJY4ECHHBIX 3HAHUU B
XOJIe TEKYILEr0 KOHTPOJIS
IloBbIlICHHBIH YPOBEHD:

[PAKTUYECKOE MPUMEHEHHE IOJyYEHHBIX
3HAHUW B  TpolLecce MOATOTOBKH K
ceMUHapaM




Taﬁ.lmua 2. HepequL OICHOYHBIX CPEACTB IO JTUCHUIIJINHE COBDGMGHHLIG TCXHOJIOTHH YITPABJIICHHUA B OMOTEXHOJIOTHYECKOM IPpOU3BOJACTBE

HaumenoBanue
No [IpencraBieHne OLIEHOYHOTO CPEICTBA
0C OHCHOTHOTO KpaTkas xapakTepucTuKa OLEHOYHOI0 CPEACTBA B GOC
cpeacTBa
1 KonTponbHas padora [CpeacTBO TPOBEPKH YMECHHA NPUMEHSATh TOJYyYCHHBIC 3HAHHS JUIS KOMIUIEKT KOHTPOJBHBIX 3aaHHM 110
(K/P) [peIIeHus 3a/1a4 ONPEICTICHHOTO TUIIA TI0 TEME UITH  pa3ieny BapUaHTaM




[Mpunoxenne 2.1

KommuekT 3a5anmii VI KOHTPOJIbHOH padoThI
10 JUCLUIUIMHE
CoBpeMeHHbIE TEXHOIOTUHU YIIPABICHHS B OMOTEXHOIOIMYECKOM IPOU3BOJICTBE

Tema Teopernyeckrne OCHOBBI TEOPUU YIIPABIICHHUS

BapuaHT 1 .. e
3ananue 1. [lepeBectu uncno 101 u3 mectHagaTepuIHON CUCTEMBI B IBOUYHYIO.
3ananue 2. Halitn mHQOpMAIIMOHHBINA TOTOK: ayJAHOCUTHAN, cTepeo, 16 ouT, 22 kI
3ananue 3. [Ipunuun cynepnosunuu. [Ipumepsr

3ananue 4. OJHOKOHTYpHBIE CUCTEMBI yrpaBieHus. [lokazarenan kauecTBa perympoBaHUs
3ananue 5. Jlornueckue cuctemsl ynpanieHus. [IpeoOpa3oBaHne JOrH4eCKUX BbIPaXKEHHUH.

BapuaHT 2 ...

3ananue 1. [lepeBectu uncno 101 U3 TpoMYHON ypaBHOBEIIEHHOW CUCTEMBI B IECITUUHYIO.
3amanue 2. Hailitu nuHQOpMaMOHHBIN MOTOK: ayAHOCUTHAI, MOHO, 16 6ut, 44 k1.
3ananue 3. [IpuMepsl TMHEHHBIX CHCTEM, UX CBOMCTBA.

3ananue 4. Kackagnsle cucteMsl. Y cinoBus npuMeHMMocTH. [IpenmyiiecTsa.

3aganue 5. Jlorndeckre CUCTEMBI yIIpaBieHUs. B3auMOCBS3b C peIeMHBIMU CXEMaMH.

BapHMaHT 3 ...

3ananue 1. [IepeBectn uncno 101 u3 mecTHagaTEPUYHON CUCTEMBI B IECTHYHYIO.

3ananue 2. Haiitn nndopmarnmonnsiii motok: 10 paspsausiii AL, nepron onpoca — 10 cexyH.
3aganue 3. [loHATHE YCTOWYMBBIX W HEYCTOMYMBBIX CHUCTEM M COCTOsIHUH. OrnpeneneHue
YCTOMYUBOCTH COCTOSIHUM PAaBHOBECHS JIMHEHHBIX CHCTEM.

3ananue 4. KoMOMHUpOBaHHBIE CUCTEMBI. Y CIIOBHSI IPUMEHHUMOCTH.

3ananue 5. Jloruyeckue CUCTEMBI yipaBiieHHs. B3auMocBsI3b ¢ TabIMIiaMim HCTHHHOCTH.

BapHaAHT 4 ... e

3aganue 1. [lepeBectu uncno 101 u3 necITUYHON CUCTEMBI B IBOMYHYIO.

3ananue 2. Halitn nH(GOpMaIIMOHHBIN TOTOK: HE0OX0IMMa TOYHOCTh U3MEPEHHSI TEMIIEPATyPhI HE
Hwke 0,1 °C, quanazon usmepenus — 0..100 °C, nepuop onpoca — 1 MuHyTa.

3amanue 3. [lonstue d¢azoBoro moprpera. [Ipumepsr (Pa3oBbIX TOPTPETOB CHCTEM BTOPOTO
TopsiiKa.

3ananue 4. Cuctembl YNOpaBiI€HUS C BHYTPEHHEH MOJENbIO. YCJIOBUS PUMEHUMOCTH,
MPEUMYIIECTBA U HEAOCTATKHU.

3anmanue 5. Jlornueckue cuctemsl ynpanieHus. CUHTE3 TaOIuIl HCTHHHOCTH.

BaP I aAHT S oo e

3ananue 1. [lepeBectu uncno 101 U3 mecTHaAIATEPUYHON CUCTEMBI B BOCBMEPUYHYIO.

3ananue 2. Haiitn nHGOpMAIIMOHHBII MOTOK: HEO0X0UMa TOYHOCTh U3MEPEHUsI TEMIIEPaTyphl HE
Hmxe 0,1 °C, nuanazon m3mepenus — 0..150 °C, nepuon onpoca — 0,5 MUHYT.

3amanue 3. Henuuelnsie cucteMbl. ABTOKOJIEOAHUS. .

3ananue 4. I1, [1U-, U-, [T1U/]- peryasTopsl.

3ananue 5. Jlornueckue CUCTEMBI YIIPABIEHUA. Y IPOLIEHUE JTOTUYECKUX BBIPAKECHUM.

BapUaHT 6 ... e
3ananue 1. Ilepesectu uncno 101 u3 BocbMEpUYHON CUCTEMBI B IIECTHAALIATEPUUHYIO.

3ananue 2. HaiiTu MHQOpPMALMOHHBIA MOTOK: HEOOXOAMMA TOYHOCTh M3MEPEHUs JaBJICHUS HE
HKe kiacca Tounoctu 0,5. quanazon usmepenus — 0..100 klla, nepuon onpoca — 0,5 MUHYT.
3aganue 3. Cucremsl “NIo BO3MYILIEHHUIO” U IO OTKJIOHEHUIO . [IpenMyiiiecTBa u HEOCTATKH.
3ananue 4. Henunelinble cucteMsl. PeneitHoe peryiaupoBaHue.



3aganue 5. Jlormueckue cuctembl ympaiieHds. CBs3b TaOJMI] HUCTUHHOCTH CO CJIOBECHOM
NOCTAaHOBKOM 3aJIauM.

Kpurepun onenkn:

OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIM IO BCEM 3aJIaHUSM B IICJIOM JIaHbI
MPaBUJIbHBIE OTBETHI, BO3MOXKHO C HE3HAUUTEIIbHBIMU HEJIOUETAMH.

OIICHKA «XOPOIIIO» UMCIOTCSI OTIENbHBIE OmMOKM B 1 —2  3amaHusax npu oOIIeM
MPABUIILHOM XOJI€ PEIICHHUS.

OIICHKA «yJIOBJICTBOPHUTEIIHLHOY» €CJIM TIPU OOIIEeM NPABHILHOM XOJI¢ PEIICHHS/OTBETa €CTh
CYILIECTBEHHBIC OITMOKHK HE OoJiee ueM 1o 4 3aJaHusIM.

OIICHKA «HEYJOBJIETBOPUTEIHHO» XOTA Obl MO OJHOMY W3 3aJaHUN OTCYTCTBYET WJIH
HETIPaBUJICH OTBET, JIMOO MO BCEM 3aJ]aHUSIM €CTh CYIIECTBEHHBIC 3aMEUaHus.

Tema [IpakTnueckas peannsanusi CHCTEM aBTOMATU3UPOBAHHOTO YIIPABICHUS

BapuaHT 1 ..o e
3ananue 1. Untepdeiic 4-20 MA. Chepa npumeHeHms, 0COOEHHOCTH.

3ananue 2. Cxema aBTOMaTU3alMU XUMHUYECKOTO PeakTopa ¢ pyOaIkoi.

3amanwue 3. [Ipuaiun cyneprozunuu. [Ipumepst

3ananue 4. OJHOKOHTYpHBIE cCUCTEMBI yrpaBieHus. [lokazarenn kauecTBa perympoBaHUs
3ananue 5. HeuéTkue cucTeMbl yrpaBIICHHUS.

BaPHAHT 2 .. e
3ananue 1. Uatepdeiic 0-20 MA. Chepa mpumeHeHUs1, 0COOEHHOCTH.

3ananue 2. CxeMa aBTOMaTH3aIMH TPyOUIaTOro XUMHUYECKOTO PEaKkTopa.

3ananue 3. [Ipumepsr SCADA cuctem, ux GyHKITUH.

3ananue 4. O6ecnieueHne moxkapo- B3psiBoodezonacHocTd ACYTII.

3aganue 5. CucteMbl ynpaBJiieHUs] C HEHPOHHOM ceThio. Peraembie 3a1aumn.

BaPHaAHT B . e
3ananue 1. Untepdeiic 0-10 B. Chepa npumenenus, o0coOOEHHOCTH.

3ananue 2. CxeMa aBTOMaTH3aIMH PEKTU(UKAITMOHHON KOJIOHHBI.

3ananue 3. [Ipumepsr micro SCADA cucrem, cdhepa uxX MPUMEHCHHS.

3ananue 4. O6ecneuenue ekrpodesomacaoctu ACYTII.

3aganue 5. Ucnonb3oBanue renerndeckux anropurmoB B ACYTIL..

BapHaAHT 4 ... e
3anmanue 1. UnaTtepdeiic RS-485. Cdepa npumeHeHns, 0COOEHHOCTH.

3aganue 2. CxeMa aBTOMAaTH3AaIUH II€YH.

3ananue 3. @ynkuuu MES u ERP cucrem B 6M0TeXHOIOTHYECKON MPOMBIIIIIIEHHOCTH.
3ananue 4. @akropsl pucka B ACYTIL

3amanue 5. Ucnons3oBanne Markux Berunciiennii B ACYTII.

BapP M aHT §
3ananue 1. Untepdeiic HART-nporokon. Chepa npuMeHeHHs, 0COOEHHOCTH.
3anganue 2. CxeMa aBTOMaTH3alMU Ipoliecca a3poOHoi pepMeHTaruH.

3amanue 3. [Taker LabVIEW. .

3amanue 4. Padora ITA3.

3ananue 5. I[Ipumenenune uckyccrseHHoro uureuiekra B ACYTILL

BapHMaHT 6 ... e
3ananue 1. UurepdeiicZig Bee. Chepa npumeHeHUs, 0COOCHHOCTH.
3amanue 2. Cxema aBTOMaTH3aI[MH CUCTEM TETNIOCHAOKEeHHUS.



3ananue 3. Uepapxuueckue, pacrpeeéHHbIE CUCTEMBbI YIIPaBICHUSI.
3anmanue 4. O6ecnieueHue KOHTPOJIS AOCTyNA. 3alUTa OT IPOHUKHOBEHHUS.
3ananue 5. AnanTUBHbBIE CUCTEMBI YIIPaBJICHHUSL.

Kpurepun onenkn:

OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIM IO BCEM 3aJlaHUSM B IICJIOM JIaHBI
MPaBUIIbHBIE OTBETHI, BO3MOXKHO C HE3HAUUTEIIbHBIMU HEJIOUETAMH.

OIICHKA «XOPOIIIO» UMCIOTCSI OTIENbHBIE OmMOKM B 1 —2  3amaHusaX Tpu OOIIeM
MPaBUWJILHOM XOJI¢ OTBETA.

OIICHKA «YyJOBJIETBOPUTEJILHO» €CIIM TpU OOIIEeM NPaBWIHBHOM XOJE€ OTBETa €CTh
CYIIIECTBEHHBIEC OITMOKHK HE OoJiee YeM 1o 4 3aJaHusIM.

OIICHKA «HEYJIOBJIETBOPUTEIHHO» XOTA Obl MO OJHOMY W3 3aJaHUN OTCYTCTBYET WJIH
HETIPaBUJICH OTBET, JIMOO 1O BCEM 3aJaHUSIM €CTh CYIIECTBEHHBIC 3aM€UaHu.

CocraButenb J1.B. 3y6oB
(moanucek)

« » 2021 r.




[Mpunoxenne 2.2

KoMIuIeKT BOIpocoB K 3a4€Ty
10 JUCLUIUIMHE
CoBpeMeHHbIE TEXHOJIIOTUHU YIPABICHHUS B OMOTEXHOIOIMYECKOM IPOU3BOJICTBE

. OcHOBHBIE 33J]aul YNPABJICHUS TEXHOJOTUYECKUMHU MTPOLIECCAMU U MPOU3BOICTBAMHU.
. Cuctembl ACYTII, ACKYD (SCADA, MES, ERP cuctemsi).

. ACYTII HenpepbIBHBIMU PON3BOACTBAMH.

. ACYTII nepuoarueckuMu poru3BOJACTBAMM.

. ACYTII B nu1ieBoi mpOMBIIITIEHHOCTH.

. ACYTII noxxapoonacHbIMU IPOM3BOJCTBAMH.

. Pactipeien€éHnplie cUCTEMBI YIIPABIICHMUSL.

00 N O U W

. OTHOKOHTYpHBIE cuUcTeMBbl perynupoBaHus. Kpurepun kadectBa perynuposanus. I[1-, [1H-,
[IN]] perynsTopsl.

9. MHOTOKOHTYpHBIE CUCTEMBI PETYJIHPOBAHUS. Y CIIOBUS IPUMEHIUMOCTH, TIPEUMYIIIECTBA.

10. Pabora IIJIK. PazpsmHocts AIIIl G0KOB BBOAA, TOYHOCTH IPEICTABICHHS HM3MEPEHHBIX
3HA4YECHMI TEXHOJIOIMYECKUX NepeMeHHbIX. [IpencraBnenne nanapix B OBM.

11. A3eiku cragmapta MOK 61131-3. O6nactu npuMeHEeHHs, 0COOCHHOCTH, TTPUMEPHI.

12. Jloruveckue onepanuu: yHapHbie, OnHapHbIe. [loHsaTHe Oa3uca. TaOIUIlbl HCTHHHOCTH.

13. OTceunble KanaHbl, OCHOBHBIE KOHCTPYKIIHH, XapakTepucTuku. HTepdetico cBszu ¢ [TJIK.
14. Perynupyromuye KianaHbl, OCHOBHbIE KOHCTPYKLHHU, XapaKTepucTUKU. VHTepdeiichl cBI3U ¢
TJIK.

15. Perynstopel mpsimoro neidcTBus. [Ipocreiinme HM3MEpHUTENU-pErysaTOpbl, UX HACTpoOWKa M
CBSI3b C KOMITBIOTEPOM.

16. [lonsiTie cpenpl mepedadyd JAHHBIX, HPUMEPHl MPOTOKOJIOB (PU3UUYECKOTO YPOBHS st
Pa3IMYHbBIX TEXHOJIOTHA.

17. OcHoBHBIE BHUABI OECIIPOBOJHBIX CETEHl B MPOMBIILICHHONW aBTOMAaTH3alMu. becrnpoBoaHbIE
naTauku. ZigBee

18. ITpomseiiernsie naTepdeiicer u cetn: HART, RS-485, Modbus, Profibus, Industrial Ethernet.
19. OcHOBHBIE aNTOPUTMBI PETYIUPOBAHHUS.

20. Vcnonp3oBaHue HEYETKUX BHIYMCICHU B 33/1a4aX yIpaBIeHUS.

21. IlpumeneHue HEMPOHHBIX CETEH B 3a7jauax YIPaBJICHUS.

22. Obecnieuenue 6e3omacnoct ACYTIL.

23. Cucrema ympaBJlieHUs IEPUOJUYECKUM MPOLIECCOM OMOCHHTE3A.

24. Cucrema ynpaBJieHUs HEMPEPHIBHBIM MPOIIECCOM OHMOCHHTE3A.

25. ABromaru3anys BCIIOMOTaTeNNbHbIX ITPOLIECCOB MPOU3BOJICTBA.

26. CHHTE3 JIOTHYEeCKOI CXeMy yIpaBieHHs.

27. YupolieHue JOrHuecKoro BEIpaXKEHUs 3aKOHA yIIPaBJIEHUS.

28. Pacuér napamMeTpoB peryaupyromux KiIanaHoB.

29. Pacuér renepupyemMoro HHGOPMaLMOHHOTO MTOTOKA.



7. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeueHue JUCIUIIMHBI

a) OCHOBHas JuUTeparTypa:

1. Kyaunos, }O.1. Teopust aBToMaTH4ECKOro yrnpaieHHUs (C UCIIOJIb30BAHUEM

MATLAB — SIMULINK) : yue6noe mocobue / IO.U. Kyaunos, O.0.
[Tamenko. — 3-e¢ u3x., crep. — Caunkr-IletepOypr : Jlans, 2019. — 312 c.
— ISBN 978-5-8114-1994-4. — TekcT : AIEKTPOHHBIA // DIEKTPOHHO-
OoubnMoTeuHas cucrema «JIlaHby : [caliT]. — URL:
https://e.lanbook.com/book/111198

2. Ilepo3Banckuii, A.A. Kypc Teopuu aBTOMaTHYECKOTO YIPaBICHHUS
yueOHoe

nocobue / A.A. IlepBo3Banckuii. — 3-¢ u3f., crep. — Cankr-IletepOypr :

Jlanb, 2015. — 624 c. — ISBN 978-5-8114-0995-2. — TekKcT : 37€KTPOHHBIN

// OnexTpoHHO-OMOIMOTEeuHas cuctema «Jlanwy : [caitt]. — URL:

https://e.lanbook.com/book/68460

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. ®enopos, FO.H. CripaBounuk nnxxenepa no ACYTII: npoektupoBaHue u

pa3pabotka. Komriekt B AByx ToMax. Tom 1. YueOHO-TIpakTHUECKOE MTOCOOME
[DnmekTpoHHBINH pecypc] : yuebd. mocodue — DnekTpoH. naH. — Bomornaa :
"Undpa-Uuxenepus", 2016. — 448 c. — Pexxum gocryma:

https://e.lanbook.com/book/80330. — 3ari. ¢ skpaHa.

2. ®enopos, FO.H. CnpaBounuk nnxenepa no ACYTII: npoektupoBaHue u

pa3pabotka. Komruiekt B AByx ToMax. Tom 2. Y4eOHO-TIpakTHUECKOE TOCOOne
[DnexTpoHHBIN pecypc] : yueb. mocodue — DnekTpoH. naH. — Bosnoraa :
"Undpa-Umxenepus", 2016. — 484 ¢. — Pexxum gocryma:

https://e.lanbook.com/book/80331. — 3aru. ¢ skpaHa.

3. CyxanoB, B.A. ABromMaTnyeckoe M aBTOMATH3WPOBAHHOE YIpaBJICHUE Ha
OCHOBE TIporpaMMHO-TexHuuyeckoro komiuiekca KOHTAP : metonuueckue
ykazanus / B.A. CyxanoB. — Mocksa : MI'TY um. H.D. baymana, 2016. —
46 c. — ISBN 978-5-7038-4371-0. — TekcT : 27€KTPOHHBIN // DIEKTPOHHO-
OuOIMoTeUHas cucrtema «Jlanby» ; [caifT]. — URL.:
https://e.lanbook.com/book/103557

B) IPOrpaMMHoe o0ecrneyeHue 1 HHTePHeT-pecypcehl:

[IporpammHoe obecniedeHre He MpeyCMOTPEHO.

NuTtepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJMYECKUE MarTepuaibl B
AIIEKTPOHHOM BUJIE, IPEJCTABICHHbBIC HA cailTe

[lone3nble  y4yeOHO-METONMYECKHE U  WH(POPMAIMOHHBIE  MaTepHUabl
MPEJICTABJICHbl HA CalTax:
http://v.michm.ru/index.php/CYBII

8. MarepuajibHO-TeXHHYECKOe o0ecniedeHne JUCHUTLTHHbI
Cnenumanu3upoBaHHass ydeOHast Jjabopatopus Kadeapsl «ArmapaTtHoe

opOpMIICHHE M aBTOMATH3aIMs TEXHOJOTHYECKUX Npou3BOACTB» Aya. AB4403
OCHAIlleHHAas JabOpaTOPHBIMH CTEHJAMH, JIEMOHCTPAIMOHHBIM 00O0pYJ0BaHHUEM



(MpoeKTOp, PKpaH, KOMIBIOTEPHI), HAOOPOM H3MEPUTEIBHBIX MpeoOpa3zoBaTeneit
(7 M3MepeHust TemIepaTyphl, JaBJICHHS, pacxoja, KadecTBa), KOHTPOJUIEpaMHU
Siemens u Direct Logic.

Q. MeToauyecKkue peKOMEHIAUM AJI51 CAMOCTOSATEJIbHON padoThl
CTYJEHTOB
VYcnemnHoe u3ydeHue Kypca TpeOyeT MOCEHIeHUs JICKIIUM, aKTUBHOW paboOThI

HAa CEMHHApPCKUX 3aHSATHUSX, BBIMOJHEHHUS BCEX YUYEOHBIX 3aJaHUil MpenojaaBaTenis,
O3HAKOMJICHUSI C OCHOBHOM M JONOJIHUTEJIBHOW juTeparypor. Bo Bpems nekuuu
CTYJIEHT JOJKEH BECTHM KpaTKuMi KOHCIEKT. Jloma camocTosTenbHO paboTtas c
KOHCIIEKTOM, CTYJEHTY HEOOXOIUMO IMOMETUTh MaTepHalibl, KOTOPbIE BbI3bIBAIOT
3aTpynHeHus s moHuManud. [Ipu s3Tom oOydaromuiicst 1OJKEH HalTH OTBETHI Ha
BOMPOCHI, UCIOJIB3YsI peKOMEHAYeMYIo nuTepatypy. Eciau emy camomy He yaaercs
pa3zobpatbcs B Marepuaie, HeoOXoIUuMO c(hopMyIUPOBaTH BOMPOCHI U OOPATUTHCS
3a TOMOIIBI0 K MPErnoJaBaTel0 Ha KOHCYJbTAMM WM ONMbKalled JIeKIUH.
OOyuaroieMycsi HEOO0XOJUMO PETYISIPHO OTBOAUTH BpeMs IS TOBTOPEHHUS
OpOMJEHHOrO MaTepuana, TMpoBepsis CBOM 3HAHUS, YMEHUS M HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Kaxnplii CTyZIEHT JOJDKEH caM IUIaHHMPOBAaTh CBOK CaMOCTOSITEJIbHYIO
paboTy, UCXOJs M3 CBOMX BO3MOXHOCTEH W TMPUOPUTETOB. DTO CTUMYIHPYET
BBIMIOJTHEHUE pPadOThI, co37aeT Oojiee CHOKOMHYI0 OOCTaHOBKY, 4YTO B HTOTe
MOJIOKUTEIBHO CKa3bIBA€TCSl HA YCBOCHUU MaTepurara.

BaxxHo monHee yd4ecTb OOCTOSITENbCTBA CBOEH pPaOOThI, YSACHUTH, YTO
ABIISETCS TJABHBIM Ha JaHHOM »JTame, KakKyl IOCJIeI0BaTeIbHOCTh PaOOTHI
BbIOpaTh, YTOOBI BHITIOJIHUTH €€ Jy4llle U ¢ HANMEHBIIUMH 3aTpaTaMd BPEMEHU H
SHEPIUHu.

JUis MI0J0TBOPHOM paboThl HEMAJOBa)KHOE 3HAUEHHE HUMEET OOCTaHOBKA,
opranmzanus pabodyero mecta. HyxxHO n00uTBCS, YTOOBI MecTO pabOTHI TIO
BO3MOXXHOCTH OBUIO MOCTOSHHBIM. PaboTa Ha MPHUBBIYHOM MeECTE JIeTaeT ee Ooiee
WI00TBOPHOU. [IpoAyKTHBHOCTH PaOOTHI 3aBUCUT OT MPABUIIBHOTO YEPEIOBAHMS
Tpyla u oTabixa. [losToMy Kaxkable yac WM JBa clenyer Jaenath nepepbiB Ha 10-15
MUHYT.

IIpu camocrosiTenbHOW MNPOPaOOTKE JOMANIHUX 3aJaHUl M HalKUCAHUS
WHJMBUIyaJbHBIX pabOT CTYJI€HTaM PEKOMEHYETCS MOJIb30BaThCs OMOIMOTEUHbIM
dormoM muteparypbl (ydeOHWKAMH W TEPUOJMYECKHUMH H3JAHUSMH), a TaKKe
METOJUYECKUMU YKA3aHUSMHU MO BBIMOJHEHUIO CAMOCTOSITETIbHBIX paloT.

10. MeTozmquRne PEKOMEHIAIINA NJA IIpenoaaBaTe/is
OCHOBHBIM Tpe6OBaHI/ICM K 1[OpelnogaBaHUIO  JUCHUIIIMHBI  SABJISICTCA

TBOPUYECKHM, MPOOJIEMHO-IUATIOTOBBIM WHTEPAKTUBHBIM TOJXO0M, ITO3BOJISIONINM
MOBBICUTh UHTEPEC CTYJICHTOB K COJIEp>KaHUI0 yUeOHOro MaTepuaia.



OcHoBHas (popMa M3ydeHUsI U 3aKpEIICHUs 3HAHHUM MO ATON JUCUUIUIUHE —
JIEKIIMOHHAs U IIpakTuyeckas. [IpenogaBaTens HOKEH MOCIEIOBATENILHO BHIUUTATh
CTyAEHTaM PsJl JEKIUH, B XOAE KOTOPBIX CIEAYET COCPENOTOYUTh BHHMAaHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOr0 Marepuana, a TakkKe
OpraHU30BaTh TMPOBEJCHHUE CEMHUHAPCKUX 3aHATUA TakuM 0Opa3oM, YTOOBI
AKTUBU3UPOBATh MBIIUIEHUE CTYJCHTOB, CTUMYJIUPOBATH CaMOCTOSITEILHOE
U3BJICUCHHE WMHU HEoOXoauMod uHOOpMAMK U3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIBHBIM aHallU3 METOJOB PEHICHUM, COMOCTABICHUE TMOJYYEHHBIX
pe3yabTAaTOB, POPMYTUPOBKY U apTyMEHTAIIUIO COOCTBEHHBIX B3IJISIIOB.

OcHOBY yueOHBIX 3aHSATUH MO JUCHUILIMHE COCTABISAIOT JIeKIMU. B mporecce
o0y4yeHUs CTYyJACHTOB WCHOJB3YIOTCS pa3UyHble BHUABI YYCOHBIX 3aHITHUI
(ayIUTOPHBIX ¥ BHEAYIUTOPHBIX): JEKIIMH, CEMHUHAPCKUE 3aHSITHUS, KOHCYJIbTAIIUU U
T.1. Ha mnepBoM 3aHATMM 1O JaHHOW Y4eOHOW JUCHUIUIMHE HEOOXOIUMO
O3HAKOMHTH CTYJICHTOB C TMOPSJAKOM €€ H3y4YE€HHUs, PACKPBITh MECTO U POJib
JTUCIUIUIMHBI B CUCTEME HayK, €€ MPAaKTUYECKOE 3HAUYCHHE, JOBECTH 1O CTYJCHTOB
TpeboBaHus KadeIpbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroToBKE K JICKIIMOHHBIM 3aHATUAM MO Kypcy «CHCTEMBbI yIpaBICHUS
XUMHUKO-TEXHOJIOTHYECKUMHU TIpoLlecCaMu» HEOOXOIMMO MpPOAyMaTh IUIAH HUX
IIPOBEJICHUS, COJEP)KAHUE BCTYIIUTEIIBHOM, OCHOBHOM M 3aKJIIOYUTEIBHOW YacTH
JeKIMU, O3HAKOMHUTHCS C HOBHHKAaMHU y4eOHONW W METOAMYECKOW IJUTepaTyphl,
nyOMuKamusAMU TEPUOAMYECKON TMedaTh 10 TeMe JIeKIMOHHOTO 3aHATHUSA,
OTPEJICINTh CPEICTBA MATEPUATBHO-TEXHUYECKOTO OOECIEeYEHUsS JIEKIIMOHHOTO
3aHATHS WU INOPAJOK MX KMCIOJIB30BAHUS B XOJE UTCHUS JIEKIMHU. Y TOYHUTH IUIAH
IIPOBEJICHUS NMPAKTUYECKOIO 3aHATHUS 110 TEME JICKLIUH.

B Xxome neKIMOHHOrO 3aHATUS IMPENoJaBaTeNlb JOJDKEH Ha3BaTb TEMY,
ydeOHbIE BONPOCHI, O3HAKOMUTh CTYJEHTOB C TEPEYHEM OCHOBHOW W
JOIIOJTHUTEIIBHOW JINTEPATYPBI IO TEME 3aHATHSL.

Bo BcTynuTenbHONW 4YacTH JICKIMM OOOCHOBAaTh MECTO M POJIb HM3ydaeMOM
TEMbl B Y4e€OHOM JUCUHUIUIMHE, PACKPBITH €€ IpakThueckoe 3HaueHue. Eciam
YUTaeTCs HE TepBasi JICKIUs, TO HEOOXOIUMO yBSI3aTh €€ TeMYy C MPEABIAYIICH, HEe
Hapylliasl JOTUKU M3JI0KEeHUs ydyeOHOoro marepuana. JIeKuuio clienyer HauuHaTh,
TOJIbKO YETKO 0003HAUMB €€ XapakKTep, TEMY M KPyT T€X BOIPOCOB, KOTOPbIE B €€
xo0Jie OyJyT paCCMOTPEHBI.

B ocHOBHON uacTu JeKUMHM CJIEAYEeT pPacKpbhIBaTh COJAEpP)KaHHE YUYEOHBIX
BOIIPOCOB, AaKLIEHTUPOBATh BHHMAHHUE CTYJEHTOB HAa OCHOBHBIX KAaTETOpHUsX,
SBJICHUSIX U Mpolieccax, 0COOCHHOCTAX UX mpoTekanus. Cienyer apryMeHTUPOBAaHO
000CHOBAaTh COOCTBEHHYIO MO3UIIMIO MO CHOPHBIM TEOPETUYECKUM BOMPOCAM.
[IpuBoauTe mpuMepsl. 3agaBaTh IO XOJY H3JIOKEHUS JIEKIMOHHOIO MaTepualia
PUTOpPUYECKHE BOMPOCHl M CaMOMYy JaBaThb Ha HHUX OTBET. JTO CIOCOOCTBYET



aKTUBU3ALIMN MBICIIUTEIHLHON JEATEIBHOCTH CTYJCHTOB, MOBBIIICHUIO NX BHUMAaHUS
M WHTEpeca K MaTepHuany JEKIUH, ee coaepkanuto. llpemomaBarens DOMKEH
PYKOBOAMTH pabOTON CTYJEHTOB IO KOHCIIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepHaia,
MOTYEPKUBATh HEOOXOAMMOCTh OTPaXXCHHS B KOHCIIEKTaX OCHOBHBIX TMOJIOKEHUM
MU3y4aeMOM TEMBI.

B 3axmounTenpHON YacTH JIEKIMHM HEOO0XOAuMO Cc(hOpMYIUpOBaTH OOLIUE
BBIBOJIBI TI0O TEME, PACKPBIBAIOIIME COJEp)KaHME BCEX BOIMPOCOB, MOCTABICHHBIX B
nekiuu. OOBSABUTH IUIAH OYEPETHOTO CEMHHAPCKOTO 3aHATHSA, JaTh KpaTKHe
PEKOMEHIAIIMH TI0 TIOJITOTOBKE CTYJCHTOB K CEMHUHAPY.

[Tpu 5TOM BO BCEX YaCTAX JIEKIIUH HEOOXOAMMO BECTH JHAJIOT CO CTYACHTAMHU
M J1aBaTh CTYJCHTaM BO3MOYXHOCTH JUCKYTHPOBATH MEXYy COOOH.

[lenp MpakTHYECKUX 3aHATHH 00ECIEeYUTh KOHTPOIh YCBOCHHS Y4eOHOTO
MaTepuaia CTyJeHTaMH, PacCIIUPEHUE U yriIyOJIeHne 3HAHUH, IMOJYICHHBIX UMHU Ha
JeKIUSIX W B XOJ€ CaMoOCTosTeNnbHOW pabothl. [loBeiierne 3PQPEKTUBHOCTH
NPaKTUYECKUX 3aHATUH  JIOCTHTACTCSl IMOCPEJICTBOM  CO3/IaHUS  TBOPYECKOH
00CTaHOBKH, PacIioyiaraloiiei CTyJCHTOB K BBICKa3bIBAHUIO COOCTBEHHBIX B3TJISIIOB
U CYXJICHHU MO OOCYXJTaeMbIM BOIMPOCAM, JKEIAHUIO Yy CTYICHTOB MOpPadOTaTh y
JOCKHM IIPU PELICHNH 3a/1au.

[locne kaXaoro JEKUMOHHOIO W TPaKTUYECKOro 3aHATHS  CAeNaTh
COOTBETCTBYIOLIYI0 3alUCh B JKypHajaXx yueTa [IOCEIIaeMOCTH 3aHATUH
CTYZEHTAMH, BBISICHUTH Y CTAPOCT YUEOHBIX TPy IPUUUHBI OTCYTCTBUS CTYJIEHTOB
Ha 3aHATUAX. [IpOBOAUTH rpyNIOBBIE U MHAMBUIyalIbHBIE KOHCYJIBTALlUU CTYJCHTOB
[0 BOIPOCaM, BO3HMKAIOIIMM Y CTYJEHTOB B XOJI€ MX IMOATOTOBKU K TEKyIIeH U
IPOMEXXYTOUYHON aTTeCTAllUU MO YYEeOHON NUCUUIUIMHE, PEKOMEH0BATh B IIOMOIIb
yueOHbIE U IpyTrue MaTepuallbl, a TAKXKE CIPaBOYHYIO JIUTEPATYPY.

B JeKIMOHHBIX WM MNPAKTUUYECKUX HEOOXOAMMO BECTH JHAJIOT CO
CTYJCHTaMHU U JaBaTh CTYJ€HTaM BO3MOXHOCTb JUCKYTHPOBATHh MEXIY COOOM.

[IpenogaBarens, NPUHUMAIOUINM 3K3aMEH, JTUYHO HECET OTBETCTBEHHOCTDH 3a
NPaBUIBHOCTD BBICTABIICHUS OLICHKH.



Ipunoscenue
Crpykrypa u cogepxaHue JUCUMILIMHBI «COBpeMeHHbIe TEXHOJIOTUH YIIPABJIEHUS B OMOTEXHOJIOT HYeCKOM
NMPOU3BOACTBE) 0 HANPABJIEHHUIO MOATOTOBKH
19.03.01 «buoTexHo0rHsI»

(0axkanasp)
Buabl yueOHol padoTsl, ®opm
2 = 2| BKJIKYAS CAMOCTOATEILHYIO Buasbl camocTosiTe1bHOM padoThI bl
= =
Paznen § o 3 padoTy CTY/IEHTOB, CTY/ICHTOB arrect
® =
o ) U TPYI0eMKOCTh B Yacax anuu
n/n &) == |

JI| TI/C [ JIa6 | CPC | KCP | K.P. | K.IL. | PTP | Pepepar | K/p | D | 3

BocbMoii cemectp

BBenenue. /lpeomem, 3a0auu u
cooeparcanue oucyuniunol. Lleau u
sa0auu hynkyuonuposarus ACY.
Ocnognvie cmpykmypot ACY TI1,
1.1 | obaacmu ux npumernenus, 7 1 2 2 +
00CMOUHCMEa u HedoCMamKu.
Cmpyxkmypa Kypca, e2o mecmo u
POJb 8 N0020MOBKe bakanaspa,
C6513b C OpYeUMU OUCYUNTUHAMU.

OIHOKOHTYpPHBbIE CHCTEMbI
ynpaBJieHHs

OonoxkoHmypHvle cucmemsbl («no
1o | 8o3Myuenuion, «no OMKIIOHEHUIOY),
' chepa ux npumeHeHus,
00CMOUHCMEA, HeOOCMAMKLU.
OcHogHble 3aKOHbI pe2yIupo8anusl,

8UObL 603My1/1/;€H1/l1/7, nokaszamenu




Kauyecmea pe2yiupoeaHus.
Henpepuignoe, ouckpemnoe u
UMNYIbCHOE YNPasieHuUe.

1.3

JInHelHbIe CHCTEMBI YIIPABJICHUSA
Jluneiinvle cucmemvl  ynpaeneHusl.
Ipunyun cynepnozuyuu. OcHogHble
munogvle 36eHbs. OOHOKOHMYpHbIE
cucmemsl ynpaenenus, I1-, U-, 11H-,
1HJI- 3aKOHbI YApaseneHus.
Kackaonvie cucmemol ynpasnenus,
KOMOUHUPOBAHHbIE cucmemol
ynpasaenus, VCa08us ux
peanuzyemocmu. Hacmpoiixa
cucmem ynpasnenus, oyeHKa
YCMOUuU8OCmu.

1.4

HesmHeitHble cucTeMbl
ynpaBJieHUs

Henuneunvle cucmemst ynpasnenusi.
dDa3zosvie nopmpemvl cucmem
8Mopo2o nopsoka. Memoo uzoxiuH,
Memoo npunacosuvieanus. Penetinvie
3AKOHbl YNPAGIIeHUsL.
Asmokonebanus, ycmouuueocms
asmoxoebanull.

5-6

1.5

Jlornyeckue cucTeMbl
ynpaBJieHUS

Jlornueckue cucTeMsl ynpaBJICHUs.
OCHOBBI ABOMYHOM JIOTMKH, ITpaBuiIa
peoOpa3oBaHUs TOTHIECKUX
BBIPAKECHUM, B3aUMHOE




COOTBETCTBUE JIOTUYECKUX CXEM U
cxeM yrpasiieHus. [loctpoenue
TaGJII/II_[ HUCTUHHOCTHU U JIOTUYCCKUX

CXEM.
Texnuuyeckue cpeacrsa
aBTOMATHU3ALMHU

Texnuueckue cpeocmea
asmomamuzayuu. Lamuuxu,

npeobpazoseamenu,  KOHMPOJLEpyl,
ucnoIHumenvhvie MexaHusmul. Buowi

16 KOHMPO1epos, YUK pabomul 8.9

' KOHMPOJLIepos. broku
6600a/6v16004. Ocobennocmu
AHAN020-YuPppPoeoco
npeoopazo6anusl. Pacuém
UHGDOPMAYUOHHOCO nomoxa.
Ilonsimue o cmanoapmuulx s3bIKAX
NPOSPAMMUPOBAHUSL KOHMPOLEPOE.
Peryaupyromue opranpi
Pezynupyrowue opeamwl.
Pezynupyrowue  xknanamnvl:  8v160p
VCI08HO20 NpPOX00ad U PACXOOHOU
Xapakxmepucmuxu. Cpaenenue

1.7 | nnesmamuueckux u 10
NEKMPOMASHUMHBIX KIAnaHos.
To3zuyuonepewi. Ocobennocmu

npuMeHenUuss MemMOPaHHbIX KIANAHO8.
Omceunvie rknanawvi. HO, H3
KAanamol.




1.8

OcHOBHbIE TEXHOJIOTMHM Iepegadu
curiayios B ACY TII

OCHOBHBIE TEXHOJIOTUU IEpeaayu
curHanoB B ACY TII. CrannapTHbie
curganel 4-20 MA, 0-5 B, RS-485,
HART-nporokou, Modbus,
Industrial Ethernet, Zig-Bee. Cpenpt
neperayy, IMPOTOKOJBI Iepenadu
JNAHHBIX. DranoHHasA MOJEIb
B3aUMOJICHICTBUSL OTKPBITBIX CHCTEM
JU1sL MIPOMBIIIJIEHHOM
aBTOMAaTHU3aI1H.

11

1.9

Cucremsl ylpaBJIeHUd
TeXHOJIOTHYECKUM TMpoueccoM H
npeanpusaTueM

SCADA, MES u ERP cucremsl
Hepapxuyeckue CHUCTEMBI
yIIpaBJIECHUS, pacnpenenéHHble
CHCTEMbI, CHCTEMbI Ha OCHOBEe Mesh-
ceret. Ilopsmok paspaborku ACY
TII. JIOKyMEHTBI, HCIIOJIb3yEMbIC
IpU MpoeKkTupoBaHuH. PaszpaboTka
3a/IaHUI Ha IPOEKTUPOBAHUE.

12

1.10

ACY OHMOTEXHOJIOTMYECKHMH H
XUMHUYECKMMH MPoIeccaMu

Ocobennocmu cozoanus ACY TII 6
XUMUYECKOU NPOMBIULEHHOCMU
OCHOBHblE KOHMYPbL PecyIUpO8aAHUs
MEXHON0UYECKUX napamempos
npoyecca, KOHMpPOIb U obecneuerue

13-15




noJjcapo- u  83pbl80OE30NACHOCMU,
ABMOMAMU3UPOBAHHBINL  KOHMPOIb
npoyecca, 6HeceHue YnpasistouUx
8030elcmeul.

Oo0ecrieuenne oesomacuoctu ACY

T

OcnosHule onachocmu
MEXHOI02UYECKO20 npoyecca.
Ocobennocmu NPOEeKMUpOB8aHUs.

ACY onacnvix npouszsoocme: 6vi60p
UCNOJIHEHUSL D]IeKMPOooOOPYO08aAHUS,

1.11 16
86100p aneopumma pabomul
3anopHo-pezynupyrowel apmamypbol,
pacuém HAOEHCHOCMU
Ppe3epeuposaHtbIx cucmem.
Paszpabomra 3a0aHUsL Ha
npoexmuposanue cucmem
npomu8oasapUHOU 3aujumai.
CoBpemeHHbIE TeXHOJIOTUH
ynpaBJieHHS.
Hcnonvsosanue B8CMPOEHHBIX

112 a0anmueHvLx MamemamuyecKux 17

' Mmooenei; Helpocemesslix

MexXHOoN02Ull, annapama He4eémrou
JIO2UKU, UCKYCCMBEHHO20
uHmeniexma.
Nudopmannonnas 0e30nacHOCTD.

113 OcHogwl ungopmayuontoll 18

bezonachocmu. pasepanuyeHue npas
oocmyna, noaumuku — napoJetl,




annapammovie cpeocmea
02PaHUYeHUs]

HECAHKYUOHUPOBAHHO2O OOClel’lCl.

Llugpposanue, accumempuunoe
wugposanue. DI Xew-pynxyus.
Cepmugpuramei. Pesepsnoe

konuposanue. RAID —mexnonozuu,
UHKpemenmubvle apxusvl. Texnonocuu
BUPMYATUZAYUU. Obnaunvle

mexHo102uu.

q)OPMtl ammecmauuu

19

Bcero yacos no jucuMIivge B
ceIbMOM cemMecTpe

108

18

36
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