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1. OO01mmue moJj1oKeHusl.

HamMenoBanue AUCHUIIMHBI — «ABTOMATHKA H AaBTOMATH3aOHS MPOH3BOIACTBEHHBIX
NpoueccoB», OTHOCHTCSA K IUCIHHUILUIHHAM (MoayisiM) mo Beibopy 3 (/IB.3) ydeOHoro rmiaHa,
BXOJISIIIETO B COCTaB 00pa30BaTeIbHOM MporpaMMbl Beiciiero oopazoanus 23.05.01 «Hazemnbie
TPaHCIIOPTHO-TEXHOJIOTUYECKUE CpEACTBa» (Crenuanu3ainus - ABTOMOOWIM M TPAaKTOPHI).
JucuumimHa «ABTOMATHKA M aBTOMATH3alMsl NPOU3BOJACTBEHHBIX IPOLECCOB» SBISETCS
JUCLHUIIMHON BapMaTUBHOM YacTH Y4eOHOIO IJIaHa.

HopmaruBHO-MeToanueckoit 0a3oii ansg pa3paboTKu paboyeil mporpamMmbl  y4eOHOM
JTUCIUIINHBI K ABTOMATHKA U aBTOMATU3alsl IPOU3BOACTBEHHBIX MPOLECCOB SBIISIOTCS:

o  @enepanbHblil 3akoH "O06 o6pa3oBanuu B Poccuiickoit denepanun”, yrBepKaCHHBIH
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [Ipuka3 MunoO6pHayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep)ACHUU MOPsIKA
OpraHU3aIK U OCYIIECTBICHUS 00pPa30BaTENbHOM NEATEILHOCTH M0 00pa30BaTEIbHBIM
[Ipo-TpaMMaM BBICHIET0 00pa30BaHus - IporpaMmmam OakajiaBpuara, mporpaMmam
CHeluanuTeTa, IporpaMMaM MarucTpaTyphl.

o ®denepanbHBINA TOCYIAPCTBCHHBINA 00Pa30BaTEIBHBIA CTAHAAPT BBHICIIETO 00pa30BaHUS 10
cnenuanbHocTy 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEICTBA»
(YpoBeHb crieruauTeTa) YTBEpKACHHBIN MpUKa3oM MuUHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot 11.08.2016 Ne 1022, u 3apeructpupoBaHHbIM B MUHIOCT
Poccum ot 25.08.2016 Ne 43413.

e [lpuka3 MunucrepcTBa Tpyaa U colranbHoM 3amuTel oT Poccuiickoit denepanuu ot 23
mapta 2015 r. N 1871 006 yrBepxxaeHnn npodeccuonaabHoro crangapra «33.005
«Crenuanuct no TeXHUYECKOMY AUarHOCTUPOBAHUIO M KOHTPOJIIO TEXHUYECKOTO
COCTOSIHUS aBTOTPAHCIIOPTHBIX CPEJICTB IIPU MEPUOANUECKOM TEXHUYECKOM OCMOTPEY.

e [Ipuka3 MunucrepcTBa Tpyna U conuanbHoOM 3amuTsl OT Poccuiickoit denepanuu
0113.03.2017 r. Ne 2751 00 yTBepxaeHuu npodeccruoHanbHoro cranaapra 31.004
«CrenuanucT no MeXaTpOHHBIM CUCTEMaM aBTOMOOUIIS.

e VYuyeOHble MIaHbl 00pa30BaTEIbHOMN MPOrpaMMBbl BBICIIETO 00pPa30BaHUs CIEIMATLHOCTH
23.05.01 — «Ha3zemHble TPaHCIOPTHO — TEXHOJIOTUYECKUE CPEACTBAY (CIIeIIUATH3AIUS —
«ABTOMOOWIIN U TPAKTOPBI»), MOATOTOBKH CIIELUAINCTOB 110 OYHOM U 3a04HOI Gopme
oOyuenus, onoOpeHHsi YueHbiM coBeToM YIJITY (mporokon Ne6 ot 20.06.2019) u
yrBepxaAeHHbIN pekTopoM YIJITY (20.06.2019).

OO6yuenue o obpazoparenbHoil nporpamme 23.05.01 — «Ha3zemHble TpaHCIOPTHO —
TEXHOJIOTHYECKHUE CPE/ICTBAY (CHEIHaTN3aust — «ABTOMOOUIIN U TPAKTOPHI») OCYIIECTBISETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb IUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHHUIINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTe/IbHON NPOrpaMMbl.

[TnanupyeMbIMH pe3yibTaTaMud OOyuYeHHs] MO JUCLUIUIMHE, SBISAIOTCS 3HAHUS, YMEHUS,
BIAJICHUS] W/WIM ONBIT JESATEIBHOCTH, XapaKTepU3YIOIIUE STambl/ypoBHH (HOPMUPOBAHUS
KOMHeTeHHI/II\/'I u 06GCHGV-H/IB3IOHII/IG JOCTHIXKCHUEC IUIAHUPYCEMBIX PE3YJIbTaTOB OCBOCHHA
00pa30BaTeNbHOI MPOrpaMMbl B 1IEJIOM.

Heap aucuuniamuHbl - odecreyeHre BbICOKO3(PPEKTUBHOTO (HYHKIIMOHUPOBAHUS CPEICTB
U CUCTEM AaBTOMATHKH, YIPABJICHMs, KOHTPOJS M MCHBITAHUN B COOTBETCTBHM C 3aJlaHHBIMH
TpeOOBaHUAMU NPH COOIIOIEHUH MTPABHII SKCILTyaTallui U 0€30MMaCHOCTH TPAHCIIOPTHBIX CPEJCTB.
3agauu AUCHMILINHBI
- (hopMupoBaHHE CIOCOOHOCTH K INMPAKTHUYECKOMY OCBOEHHIO M COBEPLICHCTBOBAHUIO CUCTEM
aBTOMATHU3allMM IPOM3BOJACTBEHHBIX U TEXHOJOTMYECKMX MPOLECCOB I  pealu3aluu
COBPEMEHHBIX TEXHOJIOTUH;



- CIMOCOOHOCTh HCIIONB30BAaTh MPUKIAAHBIE MPOrpaMMBI pacdyera Y3JOB, arperaroB M CHUCTEM
TPAHCTIOPTHO-TEXHOJIOTUYECKUX CPEJICTB U MX TEXHOJIOTMUECKOT0 000py10BaHUSI.

TpeOoBaHusi K pe3yibTaTaM 0CBOEHH S TUCUUIIMHBI

[Ipouecc w3ydeHHWs AUCHMIUIMHBI HampaBieH Ha (QOpPMHUpPOBAHHE  CIEAYIOIIUX
KOMIETECHINI

IIK-6 - crtocoGHOCTh MCIOJIb30BATh MPUKIIAJAHBIE TPOrPAMMBI pacyeTa y3JIOB, arperatoB u
CUCTEM TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPEACTB U UX TEXHOJOTHYECKOro 000pya0BaHus.

B pe3yabTare u3yueHusi IMCUMIIMHBI CTYEHT J10JI5KeH:
3HATh:
- ocHOBHbIE npuHUUIBI ATIIT;
- METOJIbI M3MEPEHUsI DICKTPUUSCKUX M HEIIEKTPUYCCKUX BEITUYHMH, OCHOBHBIC THITHI OJIOKOB
yIpaBieHUs,, 0COOEHHOCTH UX TUATHOCTUKU;
-  [OpuUHOUN PabOThl  AJEKTPOHHBIX CHUCTEM M CIOCOOEH peliath THUIIOBBIE —3a7add
npohecCuOHaNBHOM NeSTeNbHOCTH.
yMeTh:
- YUTATh CXEMbl aBTOMAaTUYECKUX CHCTEM,
- IPUMEHSATh KOHTPOJIbHO-U3MEPUTEIIbHYIO TEXHUKY ISl TPOTpaMMBbl pacuera y3JIoB, arperatoB u
CUCTEM TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB U UX TEXHOJOTHYECKOro 000pyA0BaHUS.
BJIaJIeTh:
- CIIOCOOHOCTBIO K MPAKTHUYECKOMY OCBOCHHMIO M COBEPIICHCTBOBAHUIO CHUCTEM aBTOMATH3AlUU
MIPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX MPOLIECCOB, KOHTPOJIS, IUATHOCTUKUA M MCIBITAHUM TPU
peanu3aluu COBPEMEHHBIX TEXHOJOTMH M pacueTa Y3JOB, arperaroB M CHUCTEM TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB U UX TEXHOJIOTHYECKOTO 000PYI0BaHUS.

3. MecTo AMCUUIINHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMmbl

JlanHast y4eOHasi NUCIHHIUIMHA OTHOCHTCS K TUCHUIUIMHAM TI0 BBIOOPY BapHaTUBHOU
4acTH y4eOHOro IUTaHa, 4TO O3HadaeT (opMHUpOBaHHE B TIporecce oOydeHHs y OakamaBpa
npodeCCHOHATBHBIX 3HAHUM M KOMIIETEHIIMH B paMKaxX BBIODAHHOIO HANpaBJIEHHUs, a TaKkKe
HaBBIKOB MPOHU3BOJICTBEHHO-TEXHOJIOTHYECKOH EATETbHOCTH B MOJIPA3/IEIEHUAX OpraHnu3aluil.

OcBoeHne AaHHOM AMCUUIUIMHBI SIBISETCS HEOOXOAWMOM OCHOBOHM JUIsl OCIETYIOLIETO
nzydeHus guctuminH OIIOIl u HamucaHus BBIMYCKHON KBadM(pUKAMOHHONW paboOThI (CM.
Tabm.).

Ilepeuens obecneuugarowux, COnNymcmeylouiux u 06ecneuusaemovix OUCYUnIuH

ObecneynBaronme ConyTcTBYIOUINE ObecrieunBacMbIe
KomnerorepHoe VYnpaBiieHne TEXHUYECKUMHU [TpousBoicTBEHHAs MPAaKTHUKA
MOJEJIINPOBAHUE CHUCTEMaMH (mpeaunIoMHasl IPaKTHKA)

[IpousBoacTBeHHas [TonroroBka k ciaue u caaya

MIpaKTHKa roCyJ1IapCTBEHHOI'0 IK3aMEHa

(TexXHOJOTHYECKAS )

MPaKTHUKA)
3amuTa BBITYCKHOM
IIponsBoacTBeHHas KBaJTU(UKAIIMOHHON paboTHI,
MIPaKTHKA - BKJIIOYasl OATOTOBKY K
(KOHCTPYKTOPCKAs ) MPOLEIYpPE 3alUTHI U
TPOLIEYPY 3aLTUTHI

VYKka3zaHHbIE CBA3U AUCHUIUIMHBI «ABTOMATHKA U ABTOMATH3aLMs NMPOM3BOACTBEHHBIX
npoueccoB» MaloT oOydaroleMycs CHCTEMHOE TMPEACTAaBIEHUE O KOMILUIEKCE H3Y4aeMbIX
mucuuiinH B cootBercTBHM ¢ PI'OC BO, uto obecrneunBaer TpeOyeMbIii TEOPETHUCCKUMA
YPOBEHb M NPAKTUYECKYIO0 HAINPaBICHHOCTb B CHUCTeMe OOyueHHs U Oyaylied NesTeIbHOCTH
BBIITYCKHUKA.



4. OO0beM IMCUMILIMHBI B 324€THBIX €JUHUIIAX C YKA3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX
4aC0B, BbIJI€JIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4arIHuXcs ¢ mpenojaBaresieM (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4aroIuXxcs

Oowasn mpyooemKkocmo OUCUUNIUHDBL

Bun yaeOHOM paboThI Bcero akanemMunueckux 4acos
oyHas ¢popma 3a04Has popma

KonrakTHasi padoTa ¢ npenojaBarejieM*: 54 10
nexuuu (JI) 18 4
npaktuueckue 3ausatus (I13) - -
nabopaTtopHbie padoTs (JIP) 36 6
CamocrosiTesibHas padoTa 00y4yaroIuxcst o4 94
M3YYEHHE TEOPETHUECKOro Kypca 30 54
MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUH 20 30
MOJITOTOBKA K MPOMEXYTOYHOM aTTecTaluu 4 4
Bu npomMe:KyTOUYHO# aTTecTaAllNU 3a4yeT 3ayer
OO011ast TPYA0EMKOCTh 3/108 3/108

* Konmaxmuas paboma o6y4aiowuxcs ¢ npenooaeamenem, 6 mom Yucie ¢ npumeHenuem
OUCMAHYUOHHBIX 0OPA306AMENbHBIX MEXHOI02UL, GKIIYUAEN 3AHAMUsL IeKYUOHHO20 MUnd, u (unu)
3aHAMUSA CEMUHAPCKO20 MUNA, 1a00PaAmopHbie 3aHAMusl, U (Uil) 2pynnogvle KOHCYIbmayuu, u
(unu) uHousUOyanbHy0 pabomy 0dyuaue20cs ¢ npenodasamesnem, d MaKice ammecmayuoHHble
ucnvlmanus npomexcymoynou ammecmayuu. Konmaxmuas paboma modscem exnouams uHvle
8UObL YUEeOHOU OessmelbHOCMU, NPpedyCMampusaowue 2pynnogyio u UHOUBUOYAIbHYI0 pabomy
ooyuarowuxcs ¢ npenooagamenem. Yacvt konmaxmuotu pabomsi onpedensiomcs Ilonoxcenuem 06
opeanuzayuu u NPOBeOeHUU KOHMAKMHOU pabomsl Npu peanu3ayuu 06pa306amenbHuIX NPOcPamMM
gblcuieco 0opazosanus, ymeepatcoeHuvim Yuenvim cosemom YITITY om 25 gpespansa 2020 2o0a.

5. Copnepixanue THCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3JejaM) ¢ yKa3aHueM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMHUYeCKUX YaCOB
5.1 Tpyooemxocms pazdenog oucyuniun

Ounas ¢popma o0y4eHus1

No Bcero 5 Camocros
/i HanmenoBanue paznena QuCHUIUIMHBL JI | II3 | JIP | KOHTaKTHOM | TeJIbHAA
paboThI pabora
Monyns 1. CoBpeMeHHbIE TEHAEHIINU
1 B 00J1aCTH aBTOMAaTHU3allUH 4 - 110 14 12
ITPOMBIIIJIEHHOTO TPOU3BOJACTBA
5 Mopnynb 2. D11eMeHThI TeOpUn 4 ) 8 14
aBTOMATHUYECKOTO YIPABJICHUS 12
Mognyinsb 3. Texuuueckue u
3 MIPOrPaMMHBIE CPEJICTBA 6 - 8 14 14
aBTOMATH3ALUU
Monaynb 4. CoOBpeEMEHHBIE CUCTEMBI
4 JUCIIETYEPCKOTO KOHTPOJIS U 4 - 10 14 14
YIPaBJICHUS
Hroro nmo pazaesnam: 18 | - | 36 o4 50
IToaroroBka K MpOMEXYTOYHOM aTTECTAUKI - - - 4
Hroro: 108




3aounas popma oOyueHust

Bceero
Ne KOHT% CamocTtos
i HaumenoBanue pasnena quCHUILIMHB JI | II3 | JIP | xTtHOM | TeNbHAA
pabor | pabora
bl
Monyinb 1. CoBpeMeHHbIE TEHACHIIUU
1 B 00JIaCTH yIIPaBJICHUS 1 - 1 2 20
MPOMBIIIIJICHHBIX TEXHUYECKUX CHCTEM
2 Mopnynb 2. D11eMeHThl Teopun 1 i 1 22
ABTOMATHUYECKOTO YIPABIICHUS 2
Mopynsb 3. Texauyeckue u
3 MpOTpaMMHBIE CPEJICTBA 1 - 2 3 22
aBTOMAaTH3aIUU
Mopynb 4. CoBpeMEHHBIE CUCTEMBI
4 JUCIIETUYEPCKOTO KOHTPOJIS U 1 - 2 3 20
yrpaBIeHUsS
Hroro no paznenam: 4 - 6 10 84
IToaroroBka K MpoOMeKyTOYHOU aTTeCTallUU - - - - 4
Hroro: 108

5.2  Cooepircanue 3anamuii 1eKUUOHHO20 MUNA
Mopayas 1. CoBpemMeHHbIe TEHIEHIIUH B 00JIACTH ABTOMATH3AIlUH TPOMbILILJIEHHOT 0
NMPOMU3BOACTBA.

Paznen 1. Mexanuzanusa M aBTOMaTH3alMs mpousBozacTBa. [lupamuna ynpaBieHus
HIPEANIPUATHEM.
Mexann3anust W aBTOMaru3anust npou3BoAcTBa. (OCHOBHBIE  JTambl  Pa3BUTHUSA
aBTOMaTu3aluy. YPOBHM  aBTOMATHM3al[MU: 4YacTU4Has, KOMIUIEKCHas, IIOJIHasl.
ABTOMaTMYECKHE W  IIOJyaBTOMaTHueckue cuctembl. (CTeneHb aBTOMaTH3alUU
IIPOM3BOJCTBEHHBIX M  TEXHOJOTMYECKHX  mpoueccoB. [lupammpa  ynpasiieHHs
npeanpustuem. Ypoauu PLC, HMI, MES, ERP. Ha3nauenue, TeXHMYECKHE U
IIPOTrPaMMHBIE CPEJCTBA YPOBHEM.

Pa3nen 2. ABToMarTu3anus HeNpephIBHBIX TEXHOJOTUYECKUX MTPOLIECCOB.
Tema 1. OOBEKTHI perynupoBaHus U UX MaTeMaTHYECKOE OMHMCAHUE.
[TpombinieHHbIE 00BEKTHI PEryJIUpPOBaHUS U WX Kilaccuukanus. MeToabl MoJyuyeHus
MaTeMaTUYeCKOT0 ONHCAaHHUA OOBEKTOB pPEryJIUpPOBaHMs. AHATUTHUYECKUE METOJIbI:
COCTaBJICHUE ypPaBHEHMH MaTEpUAIBHOTO, JJEKTPUYECKOro M T.A. OajJaHCOB.
OKCHepUMEHTAIbHBIE METOJIbl: CHATHE U O0O0padOoTKa KpUBBIX pa3roHa, YacTOTHBIE
MeTo/Abl, 00paboTKa TPEHJOB METOJAOM HAMMEHBIIUX KBAJApPATOB, CTATUCTHUYECKHUE
METO/BI.
Tema 2. BeiOop 1 pacdeT aBTOMAaTHISCKOTO PETYIIATOPA.
ABTOMaTHYECKUE PETYISATOPBI U MX HacTpoiika. Beibop kanana perynupoBanusi. TpeGoBaHus K
MPOMBINUIEHHBIM CHUCTEMaM pEryJIupoBaHMs. Bo3MylieHHsT B TEXHOJOTMYECKOM IIpoliecce.
OcHoBHBIE MIOKA3aTENIN Ka4eCTBA PETryIUpoBaHus. TUIIOBBIE IPOLIECCHI peryiaupoBanus. Tumnosas
CTpYKTypHasi cxema perynsTopa. Knaccuduxamus perynastopoB. Beibop THma perymsropa.
@opMynIbHBIA  METOJ, ONPENENIEHUsT HAacTpoeK peryastopa. OnrtuManbHas HacTpoilka
PETYJIATOPOB 110 HOMOTpamMmaM. DKCIIEpUMEHTAIbHBIE METOJbI pacyeTa HaCTPOEK PEryNATopa:
METOJI HE3aTyXawIuX KoJieOaHWW, METOJ 3aTyxalwlmux KoyieOaHui. PerynmupoBanue mnpu



HaJIM4U¥ IIyMOB. MeToabsl HACTPOMKHM JBYXCBA3HBIX CHCTEM PEryJIUPOBAHUSA: METOJ
ABTOHOMHOI HAaCTPOMKH PEryIsTOPOB, METOJ UTEPATUBHON HACTPONKH PETYISTOPOB.

Pa3nen 2. ABromMaTu3anus TUCKPETHBIX TEXHOJIOTHYECKHUX MTPOIIECCOB.
I[I/ICerTHBIe TCXHOJIOTMYECKUC TIPOLCCCHI. Amnanus JUCKPCTHBIX TCXHOJIOTMYCCKUX ITPOLCCCOB
Kak o00bekToB ynpaBieHus Crermuduka IUCKPETHBIX TEXHOJIOTHYECKUX IIPOIECCOB  Kak
00BEKTOB YIPABJICHMUS.
dopmanuzanys JUCKPETHBIX I10CIEI0BATEILHOCTEH orepannii (TeXHOJIOTHYECKUX —IMKIIOB).
Crpykrypa dbopMupoBaHws TEXHOJIOTUYECKOI0 IUKJIA. KoMOuHanmoHHbie
JIeTEpPMUHUPOBAHHbIC MOJIEIIH. Tabmuna MCTUHHOCTH. [TocnenoBarensHbIe
ACTCPMHUHUPOBAHHBIC MOACIIN.

ANTOpPUTMBI ~ TIPOIPAMMHOIO  yIPABJICHUS  33JaHHOH  IOCJIEIOBATEIBHOCTBIO  ONEpalui
9JI€M€HTBI TeOpI/II/I III/ICerTHBIX aBTOMaTI/ISI/IpOBaHHBIX YCTPOﬁCTB. CI/IHTC3 KOM6I/IHaI_[I/IOHHbIX
aBToMaroB. CHHTE3 IOCIEI0BATEILHOCTHLIX aBTOMATOB. KOHEYHEIE aBTOMATHI.

Pazgen 3 ACY TII.

Tema 1. Hwxuuit yposens ACY TII.

Ocuosuble pynkuuu ACYTIL Crpyktypst ACYTII: nentpanu3oBaHHas U paclpeneieHHas
ACVYTIIL Yposuu ACVYTII: ob1ias xapakTepuCcTHKA.

Hwuxnuii yposenbp ACYTII

[TonypoBeHb NaTUMKOB M HCIHOJHUTENIbHBIX MEXAaHU3MOB. Ha3HAYEHHE TEXHUYECKUE CPEJICTBA.
W3meputenbHble npeoOpa3oBaTend W UX KiIacCH(UKAMS IO THUIY BBIXOJHOTO CHUTHAJIA.
KonTakTHble 1atunky. OCHOBHBIE TUIIbI UCTIOJIHUTEIbHBIX MEXaHU3MOB.

[TonypoBeHb HU30BOI aBTOMAaTH3alMU. YCTPOMCTBA CONMPSDKEHUS C OOBEKTOM, PErylsiTOpbl U

IPOMBIIUIEHHBIE KOHTPOJUIEPHI: HA3HAYEHUE M TEXHUYECKHE XapaKTEpUCTUKU. Y CTpOHCTBa

comnpspkeHust ¢ o0bekToM. HazHauenue u ctpykTypa. PopMHpOBaHUE U NPUEM CTaHIAAPTHBIX

nH(pOpMAIMOHHBIX curHaIoB. OOpaboTKa aHAIOTOBBIX CUTHAJIOB. TPEOOBAHUS K TIEPENAIOIINM U

IIPUHUMAIOIIUM YCTPOMCTBAM, OTPAHUUYEHUS], YCTPONWCTBA IralbBAHMYECKON pa3BsI3KH, aHAJIOTO-

mudppoBoii M 1nMdpo-aHATIOrOBBI MpeoOpazoBaTeay, HOPMHUPYIOIIME IPeodpa3oBaTEINH.

O6paboTka IUCKPETHBIX CHUTHAJIOB. YCTPOMCTBA TallbBAHUYECKOW pa3BsA3KU, JTUCKPETHO-

G poBoi U HU(PO-IUCKPETHBINA MTPeoOpa3zoBaTeNt, TUIIBI BHIXOAHBIX TUCKPETHBIX YCTPOHCTB B

3aBUCHUMOCTHU OT KOMMYTUPYEMBIX HANPSKEHUS U TOKA.

Tema 2. OnepatuBnslit ypoBenb ACY TIL

YpoBeHb yNpaBieHUsI TEXHOJOTMYECKHM IPOIECCOM: Ha3HAYeHHE, TEXHUYECKHE CpECTBA.

ABTOMaTH3UpOBaHHbIE pabouyne MecTa TEeXHOJOrOB-ONEPaTOPOB. OCHOBHBIE  (DYHKIHMH,

TEXHUYECKOe U TporpaMmHoe odecriedenne. [Ipompinmennsie kommnbotepbl. SCADA-crcTeMBl:

00111251 XapaKTepUCTUKA U OCHOBHBIE TPEOOBAHUSI.

[IpompiniuieHHBIE TMQPOBBIE CETH. HA3HAUYE€HHE, OCOOCHHOCTH, OCHOBHBIC TPEeOOBaHHS K

MPOMBIIIIEHHBIM CETAM. JJIEMEHThl TEOpUH KOMIBIOTEpHBbIX ceTeil. CeMuypoBHEBas MOEIb

OSI. Texnuueckoe M THpOrpaMMHOE oOOecriedyeHHWe ypoBHeH Ha npumepe cereir Ethernet.

OcoOeHHOCTH peanu3anuy pU3NYecKoro, KAHAJILHOTO U MPUKIIATHOTO YPOBHEH MPOMBIIIIEHHON

cetu. Kparkasg XxapakTepucTHKa pacHpOCTPAHEHHBIX CTAHJAPTOB IPOMBIIIJIEHHBIX CETEH:

FieldBus, AS Interface, CAN, Profibus.

Moayasb 2. Jj1eMeHTbl TEOPUH ABTOMATHYECKOI'0 YIPABJICHUA.

Tema 1. Marematndecknue MOJIeTd OObEKTOB U CHCTEM YIPABJICHUS.

Jluneitnple  HempepbiBHBIE MoJenu W xapaktepuctukn CY. Mogenu  BXOA-BBIXOJ:

muddepeHaIbHble  ypaBHEHHS, IepelaToyHble  (YHKIMH, BpPEMEHHBIE M  YaCTOTHBIC

XapaKTepUCTUKU. Mogenu BXoA-cocTosiHue-BoIxol. [IpeoOpazoBanust (opm mnpencTraBieHus

MOJEIIEH.

Tema 2. YCcTONYMBOCTD CHCTEM aBTOMATUYECKOTO YITPABIICHHUS.

[ToHsiTHe yCTOMYMBOCTH cUCTeM aBTomathueckoro perynupoBanus (CAP). VYcroitumBocTh

nuHeHbIX HenpepbiBHBIX CAP. OnpeneneHue yCTOMYMBOCTH IO MEPEIATOYHOW MaTpUIIE
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cuctembl. [IpuuMHBI MOSABIEHUS HEYCTOMYMBOCTU JIMHEWHBIX HenpepblBHBIX CAP. Bnusnue
koa(durmenTa nepenayn Ha yCTOMYMBOCTH CUCTEMBI.

Heobxonumoe ycnoBue ycroiunBocT Cromonbl. HeoOXomuMble W TOCTaTOYHBIE YCIOBHS
ycrorunBoctd CAP. Anrebpandeckue kputepun ycroiunBoct. Kpurepuii Cromoinel. Kpurepmii
Payca — I'ypuma. YactoTHelii Kputepuil ycroiiunBoctd MuxaitioBa. CpoiictBa ADPUX
Pa30MKHYTHIX cucTeM. YacToTHBIN Kputepuil ycrounBocTy HailikBucra. 3amnachl yCTOMYHUBOCTH.
Wutepnperauus kputepus HaiikBucra ¢ MOMOIIBIO — JOTapU(MHUUECKUX  YACTOTHBIX
XapaKTEPUCTUK. 3amachbl YCTOMYMBOCTH JIMHEHHBIX cucTeM Mo ADPUX u JIUX pa3soMKHYTHIX
cucreM. IIpumenenune kpurepus HalikBucra g cucrtem ¢ 3anasaeiBaHueM. Kpurepuit
HalikBucra 11 cuctem, HeyCTOMUYMBBIX B PA30MKHYTOM COCTOSIHUU.

Tema 3. KauecTBO crcTeM aBTOMAaTH4YE€CKOTO YIIPaBJICHUSI.

KauectBo CAP B cTaTMuyecKuX M CTallMOHAPHBIX JUHAMMUYECKUX PEKHUMAX

OnpezneneHue CTaTUYECKOW OMIMOKM IO 33Jal0LIeMy M BO3MYLIAIOIIEMY BO3AECHCTBUSM.
KauectBo CAP B cTaliMOHAPHBIX JUHAMHYCCKHX PeKUMaXx (IpH BO3ACHCTBHUSX, H3MEHSIFOIIIUXCSI C
HOCTOSTHHOM Mpou3BoHO#). CHnocoObl CHUKCHUS M YCTPAaHCHHs OIIMOKM NpPU BO3ICHCTBHSIX,
W3MEHSIOIINXCS C MIOCTOSHHOM IPOU3BOIHOM.

KauecTBo nepexo1HbIX IPOIECCOB B IMHEHHBIX HenpepbIBHBIX CAP

[IpsMble mnoka3aTenu KadecTBa mepexoaHblx mnpoueccoB CAP. Bmusnue xkosdduuunenta
YCUJIEHUSI Ha MpsMbIE IOKa3aTeNln KayecTBa.

YacToTHbIE KpUTEPUM KauyecTBa MEPEXOAHBIX MpoleccoB. OnpeneneHne rnokasareiaeii kauecTsa

MEPEXOHBIX MPOIECCOB MO YACTOTHBIM XapPaKTEPUCTUKAM 3aMKHYTON CHCTEMBI.

YacTtoTHbIi MOKa3zaTenb KosiebareapHOCTH. OmnpeneseHue mokaszaTelieid KauecTBa MepeXOIHbIX
MPOIECCOB MO YACTOTHBIM XapaKTEepPUCTHKAM pPa30MKHYTOW cucteMbl. KopHeBble Kpurepuu
KayecTBa  IMEPEXOJMHBIX  MPOIECCOB. CTEMEHb  YCTOWYHMBOCTH, CTENEHb  ([TOKa3aTesb)
konebatenbHOCTH.  OmpenereHre KOPHEBOTO  ToKa3aTenss  Koue0aTenbHOCTH U €ro
ucroib3oBanue mis cuareza CAP.

Tema 4. CuHTe3 TMHEHHBIX CUCTEM aBTOMATUYECKOI0 YIPABJICHUS.

ITocTaHOBKa 3a/1auM CUHTE3a PETYIATOPOB U KOPPEKTUPYIOIIUX YCTPOMCTB OJTHOMEPHBIX
auHenHbIX HenpepblBHBIX CAP. OOmme mnoaxoisl CTPYKTYypHO-apaMeTPUUECcKOro
CHUHTE3a PEryJIsiTOPOB B KJIACCE OJHOMEPHBIX JIMHEWUHBIX HENIPEPBIBHBIX CHCTEM.
[TocTtpoeHne  ATaJIOHHBIX  MEPEeNaTOYHbIX  (QYHKIOUH  3aMKHYTOM  CHCTEMBI.
OO01eTeopeTHUeCKUe METOJIbl CHHTE3a PEryIsSTOpPOB B Kiacce OJHOMEpPHBIX JIMHEHHBIX
HEIPEPBIBHBIX CHCTEM. lIpuMeHeHue mNpUHIHIA AUHAMUYECKOM KOMIIEHCAUUU IS
cunTe3a nHenHo CAP. Pacuer perymnstopa ¢ mOMOLIbI0 ypaBHEHUI CUHTE3A.
[IpakTHueckure METObI CHHTE3a JIMHENHBIX HenpepbIBHBIX CAP.

IlocnenoBarenbHble KOPPEKTUPYIOLIUE YCTPOMCTBA — PEryisATOpPbl. TUIIOBBIE 3aKOHBI
perynupoBaHus. I[IponopuyMoOHaNBHBII M MHTErpalbHBIA  PETYISATOPl U HX
xapakrepuctuku. IIJ[- perymsatop m ero xapakrepuctuku. I[IM/[-perymsitop m ero
XapakTepucTuku. Pacuer peryiasTopoB Ha 3aJaHHBIM  YacTOTHBIM  ITOKa3aTellb
KosneOaTebHOCTH. Pacdyer perymsiTopoB METOAOM  PACHIMPEHHBIX  aMIUIUTYIHO-
YAaCTOTHBIX XapakTepUCTUK. CHUHTE3 MOCIEN0BATENBHBIX KOPPEKTUPYIOIINX YCTPOUCTB C
nomonibio JIAUX. Ceszp JIAUX wmunHuManbHO (Da30BOM pa3OMKHYTOW CHCTEMBI C
MOKa3aTeJsIMU  KadecTBa 3aMKHYTOM. Iloctpoenme stanonHon JIAUX pa3oMKHyTOH
cucteMbl. OmpezienieHHe M YOpPOILEHHE TepelaTOYyHON (YHKIMH KOPPEKTUPYIOILETro
ycTpoiicTBa. [Ipumep permenust 3aqaun cuHTe3a. MHOTOKOHTYpPHBIE, KOMOMHUPOBAHHBIC U
MHOT'OCBSI3HbIE JIMHENHBIE HenpepblBHbIE CAP 1 X cuHTes.

[IpeumymectBa MHOTOKOHTYpHBIX CAP. OcoOeHHOCTH pacuera peryiasiTopoB U
KOPPEKTUPYIOIIMX  YCTPOMCTB ~ MHOIOKOHTYPHBIX ~ CHCTEM  aBTOMAaTHYECKOIO
pEeryiIupOBaHUsL.



Pacuer ycTpoiCTB KOMIIEHCAIIMM BO3MYILECHHH B KOMOMHHPOBAHHBIX CUCTEMaX. Y CIIOBHS
MHBAPUAHTHOCTU CUCTEMBI 110 OTHOLLIEHUIO K BO3MYLIEHUIO.

MHorocBsi3uble  JuHelHble HenpepbiBHbiIe CAP: wmeromasl cuHTe3a. HecBsazHoe
perynuposanue. [IpuHnun asToHOMHOCTH. [IpriMep pacuera 1BYCBA3HOM CUCTEMBI.

Tewma 5. Penelinbie ccTeMbl aBTOMAaTHYECKOTO YITPABICHUS.

Oco0OeHHOCTH JUHAMMKHM pEJIEWHBIX CUCTEM aBTOMAaTHYeCKOro peryauposanusd. Ilpouecc
peryJMpoBaHUsl B PEJICHHONM CHUCTEME CO CTAaTMYEeCKOM JMHEWHOW 4acTeio. IIporecc
pEryJIupoBaHUsl B PEJICHHOW CHCTEME C acTaTU4eckod (MepBOro MOpsKa) JMHEHHOW YacThIO.
[Iporiecc peryaupoBaHus B PelICHHON CHCTEME C acTaTHUYECKOW (BTOPOTO MOPSAKA) JTUHEHHOU
yactbto. lccnemoBanue Koiie0aTeNbHBIX PEXKUMOB B pElIEHHBIX CHCTEMax METOAOM
rapMoHu4eckoro 6ananca. CKOJIB3SIINE PEXUMBI B PEIEHHBIX CUCTEMAX.

Mopayas 3. TexHn4yeckue U MPOrpaMMHbI€e CPeICTBA AaBTOMATU3ALMU.

Tema 1. OcHOBHBIE 3Tambl U COBPEMEHHbIE TEHACHLUU Pa3BUTHUS TEXHUUYECKUX CPEJICTB

aBTOMaTH3allMu.

[epBbiii Tan pasBuTHs aBroMmarusaiuu (mepuon Bpemenu ¢ Hadanma XVII mgo xonma XIX
crosietus). PerynsaTop ypoBHsS BO/bI B KOTJIE MTapoBoOii MammHbl, paspadorku WM. [Ton3yHosa.
LleHTpOOEKHBIN PEryasTOp CKOPOCTH Ul MapOBOM MAaIIMHbI

JIx. Yarra.

Bropoii stan pa3BuTHs aBTOMaTH3alUU IIPOU3BOJCTBA -- Mepuoj] BpemeHH ¢ koHua XIX mo
cepeauny XX croierus. IlosBieHHe 3JIEKTPOHHO-IPOrPaMMHOIO YIIPABJIEHUS. CO3JlaHUE
CTaHKOB C YHCJIOBBIM IPOTPaMMHBIM  YIpaBieHUEM, oOpaldaThIBalOIIUX LEHTPOB U
aBTOMATHUYECKHUX JIMHUH.

Tperuil sTanm pa3BUTHS aBTOMATH3allMM — IEPUOJA BpPEMEHHM ¢ cepeauHbl XX CTOJNETHS IO
CEeroJHAIIHMNA  JeHb. [IpuMEeHEeHMe  MUKPOIpOLIECCOPHOM  TEXHHKH,  COBPEMEHHBIC
MUKpodsiekTpoHuka u OBM. [lpumenenue 1udpoBoii 00paOOTKHM CUTHAJIOB U CETEBBIX
TEXHOJIOT .

Tema 2. l3meputenbHble IpeoOpa3oBaTey.

OcHOBHBIE CBelleHHS O cpeAcTBax u3MepeHuil. Kiaccudukanus cpencTts H3MepeHui.
CTpyKTypHBIE CXEMBl HW3MEPHUTENBHBIX  yCcTpoWCTB. (CTaTM4ecKMe M JIUHAMUYECKHE
XapaKTepUCTUKU U3MEPUTEIbHBIX YCTPOICTB.

CrpykTypHble CcXeMbl (OCHOBHBIE COCTaBHbIE 4YaCTH) H3MEPUTENBHBIX  YCTPOWCTB:
npeoOpa3oBaTelNbHBId  JJEMEHT, HW3MEpUTENbHAas  IeMb, UYYyBCTBUTENIBHBI  DJIEMEHT,
MU3MEPUTENIBHBIM MEXaHU3M, OTCUETHOE M perucrpupyrouniee ycrpoincrBa. (CraTudeckue Hu
JTUHAMHYECKHE XapaKTePUCTUKU U3MEPUTEIbHBIX YCTPONCTB.

Cranpgaptuzanus ¥ TeXHUYEecKHe TpeOoBaHHMS K cpeAcTBaM u3MepeHuid. ['ocymapcTBeHHas
cucrema nmpudopoB u cpenctB aBTomatuzanuu (I'CIT). MeTponoruueckue acrekTsl U3MEPEeHUN U
HOPMHUPOBAHNE METPOJIOTMUECKUX XapaKTEPUCTUK U3MEPUTENIbHBIX YCTPOUCTB.

N3mepuTenbHble npeoOpa3oBaTeny. Knaccudukarus. N3mepenue TEMIIEPATYPHI.
TepmoonnekTpuueckue mpeodpa3oBaTrenu (TepMomapbl) M TepMoconpoTHBieHUs. [Ipubopsl
BTOPUYHOTO MTPeoOpa3oBaHusl.

W3mepenue naBieHUs. YCTPOWCTBO W TNPUHLMIT JAEHCTBHS JePOPMALUOHHBIX MaHOMETpPOB.
Knaccugukanus negopManoHHbBIX 4yBCTBUTENbHBIX 3J1€MEHTOB. BTOpHYHbBIE M3MEpUTENIbHBIE
npeoOpa3oBaTesu s U3MEepeHHsl TaBieHus. M3MepeHne KoJn4ecTBa U pacxo/ia KUIKOCTH, ra3a
u napa. Knaccudukanus cpencts u3amepeHus pacxo/ia 1o pa3iIMuHbIM Ipu3HaKkaM. Pacxogomepsl
NepeMeHHOTo nepenana nasieHus. Jnpdepeniuansabie MAaHOMETPHI 7151 U3MEPEHUs Mepernaaa.
Pacxonomepsl moctositHHOro nepenajna gasieHus. Knaccuduxarus, ycTpoHCTBO M NPUHIMI
IEUCTBUSL.
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CKOpOCTHBIE M OOBEMHBIE CUETUYMKH JKUAKOCTH. YCTPOMCTBO, MNPHHLUMII JCHCTBUS U
IIPUMEHEHUE.

Wzmepenue ypoBHs. KonTakTHble (MOMmIaBKOBbIE M OYyMKOBBIE) METOBI U CPEICTBA U3MEPEHUS
ypoBHs. [IpuHIMI AEHCTBHS M YCTPOMCTBO TMAPOCTATUYECKUX YPOBHEMEPOB. BeCKOHTaKTHbBIE
METOJIbl U CpeAcTBa u3MepeHus ypoBHs. Kiaccudukauus, ycTpoicTBO, NPUHIMUN JEHCTBUS U
MIpUMEHEHUE.

W3mepeHre KOHUEHTpaluu. AHalIW3 ra3oB W Ta30aHaIU3aTOpbl. AHaIu3 M aHaIU3aToOpPbl
JKUJIKOCTEN.

Tewma 3. VcrioTHUTETBHBIE MEXAHU3MBI.

Ucnonautenpapie Mexanu3mbl (MM). OOmme ceaeHus, kimaccudukamus. CpaBHUTEIbHBIN
aHaJIU3 M NPUMEHSEMOCTh JJEKTPUYECKHUX, IMHEBMATHYECKUX U ruapaBiandeckux WM.
DJIEKTPUUYECKUE UCTIOJHUTEIbHBIE MEXAaHU3MbI IIOCTOSTHHON CKOPOCTH.

DNEKTPUUECKUE UCTIOJHUTENIbHBIE MEXaHU3MbI IEPEMEHHON CKOPOCTH.

HcnionHuTENbHBIE MEXAHU3MBbl PEryJIUPOBAHUS MOIIHOCTU 3JEKTPOYCTAHOBOK. THPUCTOpPHBIE
PEryIsSTOPbI HAIPSHKEHUS. DJIEKTPOMAarHUTHbIE UCIIOTHUTENIbHbIE MeXaHU3Mbl. [IHeBMaTHUeckue
HCIIOJIHUTENIbHbIE MEXaHU3Mbl. ATmaparypa MOATOTOBKM M Iojadu Bo3ayxa. Kommpeccopsl,
pecuBepbl, penykTopbl, GuabTpbl. IlHeBMaTnueckue WM  HempepbIBHOTO  JIEHCTBUA.
DneKTporHeBMaTHYECKUE TpeoOpa3oBaTesu.

[TueBmatnueckue WM OuCKpeTHOro  JEHCTBUA.  DIJIEKTPOIIHEBMATHYECKHME  KJIAIlaHBI,
pacopenenureny, japoccend. Cxembl yhpaBieHHs DIHeBMaTHueckumu MM nuckpeTHoro
nerctBus. ['uapaBinyeckie UCTIOTHUTEIBHBIE MEXaHU3MbL. ATlapaTypa MOATOTOBKU W MOAAYn
TUAPABIMYECKOU  KUAKOCTH. MacnoHacockl,  peryisiTopbl  JaBJIEHUS, (GUIBTPHL.
DIEeKTPOrUApaBINYECKUE KiamaHel M pacupenenutenu. Pabouue opransl (PO) aBTOMaTHKH.
3anopHas U peryiupyrolas anmnaparypa aBToMaTuku. J{poccenupyronie u gozupyroume PO
TpancnopTHble U TOJBEMHBIE MEXaHU3MBI. JICHTOUHBIE, IIHEKOBBIC, CKPEOKOBBIE KOHBEHEPHI.
Hopwuwu, nudtel, moaseMHbIe KPaHbI.

Tewma 4. TIpeoOpazoBareny 4aCTOTHI B CHCTEMaX aBTOMATU3ALIMU U YIIPABICHUSI.

O} PeKTUBHOCTh YACTOTHOTO YIPABICHHUS AJIEKTPONPUBOJAMH IIEHTPOOEKHBIX MEXaHH3MOB
JlpoccenupoBanue M J03WpPOBaHUE. AHAIOTHUSA C DJIEKTPHUYECKOW IENbI0. XapaKTepPHUCTUKU
Hacoca (BEHTHJIATOpA) MpPU HEU3MEHHOM 4YacToTe BpalleHHs. XapaKTepUCTUKH Hacoca
(BeHTHJIITOpA) TMpPH  YacTOTHOM  DPETyJUPOBAHUU. 3aKOHBI YaCTOTHOTO  yIPaBJICHMS.
MexaHnueckne XapakTepUCTUKH JABHUraTeNsl MpU YacTOTHOM YIpaBieHUU. DPPEKTUBHOCTD
YaCTOTHOTO YIpPAaBIEHUS. DKOHOMHS DIIEKTPOIHEPruu. PacueT SKOHOMHH SJEKTPOIHEPTHH Ha
MeXaHM3Max, TpeOYIOIUX pPeryJupoBaHUs pacxona. PacueT SKOHOMHM 3JIEKTPO’HEPIHMH Ha
MeXaHHU3MaX, TPEeOYIOIUX PEryIUPOBAHMS pacxoaa

[IpeobpazoBarenu yactothl. CTpyKTypa mpeodpazoBatens. CunoBas 4acTh. OYHKIIUU CHCTEMBI
yhmpaBleHUs TMpeoOpa3oBareneM. BHemHue 1enu ynpaeineHus. HacTpoiika mapaMeTpoB
npeoOpasoBarens. CTaHnuu ynpasieHust Hacocamu. CTpyKTypa.

Tema 5. MukpormpoieccopHbie PerysTOPBI.

MukpomnporeccopHbie PETYIATOPHI: Ha3HauYeHUE, KIaccuuKanus, CTPYKTYpa.

Crnennanu3upoBaHHBIE PETYIATOPBl TEMIEPATyphl, BIAXHOCTH MU T.JA., PErYIATOPBl C
YHUBEpCaJIbHBIMU BXoJaMu (Ha mpumepe npoaykiun ¢pupmsl OBEH).

Tewma 6. [IporpamMmmupyemplie JJOTHIECKHUE KOHTPOJUIEPHI.

[IporpamMupyemble KOHTPOJUIEPHI: Ha3HAYeHHE, KiIacCUPUKAIMS, CTPYKTypa. MoayiabHBIN
HOPUHIUI [TOCTPOEHUS. KOHTposiepa. MoJyiau LEHTPalbHOIO IMpoLeccopa, OJOKOB MUTAHUS,
CHUTHAJIbHBIC, KOMMYHMKALIMOHHBIX HPOLIECCOPOB, (YHKUIMOHAJbHBIE, WHTepdeiicHble (Ha
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npuMepe KOHTpoiuiepoB (upmbl  Siemens). BapuaHThl TOIKIIOYSHHS] MPOMBIILICHHBIX
koHTpoJiiepoB B coctae ACYTII. BerpanBaembie cucTeMbl M KX OCOOCHHOCTH.
[IporpaMMupoBaHre  MPOMBINUICHHBIX  KOHTpOJuiepoB.  OcCOOEGHHOCTH  MPOrPaMMHOTO
obecrieueHust KOHTposuiepoB. CTaH napTU3UpPOBaHHBIE MeEXITyHApOIHON 3JIEKTPOTEXHUUYECKON
komuccuen (IEC61131-3) s3pikm nporpammupoBanus ST (Structured Text), SFC (Sequential
Function Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (In- struction List).
Cpenctsa nporpamMmmupoBanus. Softlogic- cucteMsl.

Tema 7. SCADA-cucTeMbi.

SCADA-cuctemsl:  o0mas XapakTepUCTHKa W  OCHOBHble TpeOoBaHusA. IIpoToKOIBI
B3aumoeiictBus SCADA-cucrem ¢ obopynosanuem. Crangapt OPC (OLE for Process Control)

dupmbr  Microsoft. Paspaborka SCADA-cucTeMbI: 3Tanbl NPOSKTHPOBAHHS M BHEIPCHHS.
WMHTerpupoBaHHbIE CUCTEMBI IPOCKTUPOBAHMS U YIIPABICHHUS.

Moayab 4. CoBpeMeHHbI€ CHCTEMbI M CIIETYEPCKOT0 KOHTPOJISA M yIIPABJIEHUS.

Tema 1. CoBpeMeHHBIE CUCTEMBI TUCHIETUYEPCKOTO KOHTPOJIS U YIIPABJICHUS.

CoBpeMeHHbBIE CUCTEMBI JUCIIeTYEpU3allid. 3a1auu, pelraeMbie qucreruepu3anuei. JlokansHas u
yaanéHHas aucrerdepusanus. KoMIeke nporpaMMHO-TEXHUUECKUX CPEACTB AUCIETYEPU3ALUU.
Pabouee mecto aucnerdepa. ['padudeckuit uatepdeiic monp3osarens. Mcmnons3oBanue LabVIEW
u MasterSCADA m1st cucteM AUCTIETYCpU3AIIH.

Tema 2. JIMCTQaHIIMOHHBIE CHCTEMbI  JIUCIIETYCPCKOTO  KOHTPOJIS W YIpPaBIICHUS
TEXHOJIOTUYECKUMH [TapaMEeTPAMHU.

Cuctembl ypanéHHou nucrerdepusanuu. Kanambl mnepegaud MaHHBIX. ApPXHMB JaHHBIX.
[TporpammHuoe obecrieuenue. BapuaHnTel yaan€HHON TucHeTYepU3aAUU.

5.3  Temwt u ghopmul 3anamuii ceMunapckozo muna
Y4eOHBIM IITaHOM MPETYCMOTPEHBI Ta00PaTOPHBIE 3aHSTHSI.

No HanmenoBanue pa3acita TUCHUILINHBL CDOpMa IMPOBEACHUA pr,HOCMKOCTL, qgacC

(Motyist) 3aHATHUS oyHas 3a04Has

Monyns 1. CoBpeMeHHbIE TEHAEHIIUU B
00JacTH yIIpaBICHUS MPOMBIIUICHHBIX
TEXHUYECKUX CHCTEM.

1 | JI/p Nel UccnenoBanue KpuBO# pa3rona
oVv.

JI/p Ne2 W3zydenue HacTpoek
PETyIATOPOB.

rpymmnosas ¢popma

paboThI 10 .

Monyns 2. Di1eMEeHTBI TEOPUH
ABTOMATHUYECKOTO yIPaBJICHUS.

JI/p Ne3 Uccnenosanue 11 /-perynstopa
2 | Jl/p Ned4 Pacuer 1 nmoctpoeHue
XapaKTEPUCTHK TUTIOBBIX JHHAMHUYECKUX
3BeHbeB. [IpeoOpazoBaHme CTPYKTYPHBIX
CXEM.

rpynnosas popma
8 1
paboThI

Moayinb 3. TexHUYECKHEe U TPOTpaMMHBIE
CpeJ/ICTBAa aBTOMATH3AIHH.

JI/p Ne5  Vmupanenue 31eKTpUUECKUMU
UCTIOTHUTENIbHBIMUA MEXaHH3MaMHU

3 | MOCTOSIHHOM CKOpOCTH

JI/p Ne6 «Ilepssie maru B Siemens STEP
7- Micro/WINy. Pa3pabotka u
peai3aiyy MporpaMMbl YIIPaBICHUS
ceerodopamu Ha 6aze Siemens S7-200.

rpymnmnoBas Gopma
8 2
paboThI

Monyinb 4. CoBpeMEHHbBIE CHCTEMBI rpymnmnoBas Gopma

10 2
JUCIIETYEPCKOr0 KOHTPOJIS U YIIPABIICHUS. paboThI
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No HaumenoBanue pasiena JUCIUTIINHBI ®opma npoBeACHUS TpynoemMKoCTb, yac
- (Momyst) 3aHATUS oYHas 3a04yHas
JI/p Ne7 Uzyuenue HMI.
JI/p Ne8  KondurypupoBanue Momyiein
BBOAa-BeiBOa OBen MBAS 1 MBVY8
HTroro yacos: 36 6
54 Jlemanuzauus camocmosamenvHoil padoonvl
HanmenoBanue paszneina o
pas Bu caMocTosITeIbHOM TpynoemkocTs, qac
Ne TTUACIUTIITUHEI AGOThL
(MozyTst) p OYHas 3a04Hast
Moayns 1. CoBpeMeHHBIE
TEH/ICHIINH B 00JIaCTH aBJICHUS
1 JICHIL yip IToaroroska k omnpocy 12 20
MIPOMBINIICHHBIX TEXHUUECKUX
CHUCTEM
[Tonroroska k
Mopnynb 2. Di1eMeHThl Teopun A
2 TEKYIIEMY KOHTPOJIIO, 14 22
ABTOMATHUYECKOTO YIPaBIICHUS
BBHITNIOJIHEHHE pedepara
[ToaroroBka k
Mogyns 3. Texuuueckue u TEKYILIEMY KOHTPOJIIO,
3 IporpaMMHEIE CPEICTBA IIOATOTOBKA K 3aIllUTE 14 22
aBTOMATH3AINH MPAKTUYECKUX U
71a00paTOPHBIX padOT
Mopyns 4. CoBpeMeHHbIE [ToaroroBka k
4 CHCTEMBI TUCIIETYEPCKOTO TEKYIEMY KOHTPOJIIO, 14 20
KOHTPOJISI U YIPABJICHUS BBHINIOJTHEHHE pedepara
ITonroToBka K MpOMEKYTOYHOM aTTECTALIMN 4 4
Hroro: 54 92
6. IlepedyeHb y4eOHO-METOIUYECKOr0 00ecneYeHHs MO TUCIIHIITHHE
T'on
Ne ABTOp, HAUMEHOBAaHHE [Ipumeuanue
W3JIaHUS
Ocnoenasa tumepamypa
1 Konoganos b.1. Teopus aBToMaTHu€CKOT0 yrpaBieHUs 2010 25
2 XapuroHos, Bnagumup BanentuHoBuY. 1977 o5
OCHOBBI aBTOMaTH3aIIMH JIECO3aTOTOBUTEIHLHOTO MTPOM3BOJICTBA
Jonoanumenvnasn numepamypa
3 babun A.W. ABromaTu3amus
N 2002 14
TEXHOJIOTHYECKUX TPOIIECCOB
4 Opaysun I'.I'., Epemsin A.C., Toitouu B.1. 2012 12
TunoBbie TMHAMHYECKUE 3BCHBS
5) Opnysian I'.T., Toitouu B.Sl. Pacder mepexoaHbIX IPOIECCOB B
. 2012 15
nuHerHbIX CAP
*- npedocmasnsemcs kaxcoomy cmyoeumy VIJITY.
D yHKIMOHUPOBAHUE JJIEKTPOHHOU UH(POPMALMOHHO-00pa30BaTEIbHON cpeasl
o0ecrieunBaeTCcs  COOTBETCTBYIOUIMMH  CPEICTBAaMU  MH(OPMAaLMOHHO-KOMMYHHKAIIHOHHBIX

TEXHOJIOTUH.
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Dnekmpounvle OudIUOMEUHBIE CUCHIEMDL
Kaxnprit oOyuaromuiicsi 00ecriedeH IOCTYIOM K JJIGKTPOHHO-OMOIMOTEYHONW CHCTEME

YITY (http://lib.usfeu.ru/), 3BC U3narenscTBa Jlans http://e.lanbook.com/ DBC
YuuBepcurerckas Oubaroreka omuaita http://biblioclub.ru/, cogepkamux u3ganus 1Mo OCHOBHBIM
U3y4aeMbIM JAHUCIHUILIMHAM ¥ C(OPMHUPOBAHHBIX IO COTIACOBAHMIO C MPABOOOIIAIATEISAMH YIeOHOM
U y4eOHO-METOANYECKOM JINTEPATYPHI.

- OBC UszparenscrBa Jlans http://e.lanbook.com/
- OBC YuuBepcurerckas oubimoreka onnain http://biblioclub.ru

- DnekTpoHHas 0a3a nepuonndeckux u3nanuit UBUC https://dlib.eastview.com/

- Dnexrponnblit apxuB YIJITY( http://lib.usfeu.ru/).

Cnpagounvie u unHghopmayuonnsvle cucmemol
1. CnpaBouHo-tipaBoBas cuctema «Koncynprant [1mocy.
2. NUndopmannonHo-nipaBoBoi noptai ["apant. Pexxum nocryna:
http://www.garant.ru/
3. Basza mannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
4. Uuopmanmonnas cucrema « TEXHOPMATHB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodheccroHanbHbIe cripaBouHble cuctembl — (http://Texakcnepr.pyc/);

Ilpogpeccuonanvnvie 6azvt danHvlx

Hayunas snexrponnas oudnaunoreka elibrary. Pexxum nocryna: http://elibrary.ru/ .
Dxonomuyeckuit mopran (https://institutiones.com/ );

Wudopmanmonnas cucrema PBK  (https://ekb.rbc.ru/;

'ocynapcTBeHHas cuctema nmpaBoBoit nHpopmarmu (http://pravo.gov.ru/;

baza nannbix «EquHas cucteMa KOHCTPYKTOPCKO# mokymenTanuuny - (http://eskd.ru/) ;
basa crannaproB u HopmartueoB — (http://www.tehlit.ru/list.htm);

ouhrwdE

7. DOoHJ OLIEHOYHBIX CPEACTB /s NMPOBeIeHNsI MPOMEKYTOUHOIH aTTecTAlNU
00y4yaromuxcst Mo JUCIHHUIINHE

7.1 Ilepeuenv Komnemenyuil ¢ yKazanuem Imanog ux Qopmuposanus é npoyecce 0C60CHUA
odpazoeamenvHOll RPOPAMMDBL

DopmHpyeMble KOMIETEHIIUN Bun u popma koHTpOIIS
IIpoMesKyTOYHBIH
IIK-6 - cIooco0HOCTE  WCHOJB30BaTh  TPUKIIATHBIC p y
KOHTPOJIb: KOHTPOJIbHbBIE
mporpaMMbl  pacdeTra y3JIOB, arperaroB ©W  CHCTEM N
BOITPOCHI K 3a4ETY
TPAHCIIOPTHO-TEXHOJIOTUYECKHUX CpelCcTB u 170'¢

Texkymuii KOHTPOJIb:

TEXHOJIOTUIECKOTO 000PYTOBAHHS.
3aImmTa 1a00paTOPHBIX padboT

7.2 Onucanue nokazameneil u Kpumepues OUeHUEGAHUA KOMREMEHY ULl HA PA3IUYHBIX
IMANAxX uUx Qopmupoeanus, ONUCAHUE WKAN OUYeHUBAHUA
Kpurepun ouneHuBaHMsI YCTHOIO OTBETa HAa KOHTPOJIbHbIE BONPOCHI K 3a4€éTy
(MpoMeKYTOYHBIH KOHTPOJIb (hopmupoBanne komnerenumii [1K-6):
3aumeno - @NaH TIOJNHBIA, Pa3BEPHYTHI OTBET HA IMIOCTABJIEHHBIM BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHMH 00 0OBEKTE, M0Ka3aTeIbHO PACKPBITHI OCHOBHBIEC MOJIOKEHHS
TEMBI; B OTBETE IPOCIIEKUBACTCS YETKAsI CTPYKTYpPa, JIOTHYECKAs TIOCIEN0BATENBHOCTD, OTPAXKAIOLIast
CYIIHOCTh PacKpbIBa€MbIX MOHATUH, TEOpHUH, ABICHUN. 3HaHUE 00 OOBEKTE JEMOHCTPUPYETCS Ha
(oHE NMOHMMAHUS €ro B CHUCTEME AAHHOW HAYKH M MEXAUCLUUIUIMHAPHBIX CBs3ed. OTBET U3J0XKEH
JUTEPATypHBIM S3BIKOM B TEpPMHUHAX HAyKH, IOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOYHSIOLIME BOIIPOCHI,
3aumeno - NaH TOJHBIA, Pa3BEpPHYTHIM OTBET Ha MOCTABJIECHHBINM BOIPOC, IMOKA3aHO YMEHME
BBIICTIUTh CYLICCTBCHHBIE M HECYILECTBEHHBIE NPU3HAKH, NMPUYMHHO-CIECICTBEHHBIE CBsA3U. OTBET
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YETKO CTPYKTYPHUPOBAH, JIOTUYEH, U3JI0KEH B TEPMUHAX HAayKu. OQHAKO AOMYIICHbl HE3HAYUTEIbHbBIE
OIIMOKY WJIM HEJOYEThl, UCTIPABICHHbIE O0YUYAIOLIUMCS C IOMOIIBIO «HABOJISAIINX)» BOIIPOCOB;

3aumeno - 1aH HEMNOJHBIM OTBET, JIOTMKAa M IIOCJIEIOBATEIbHOCTh W3JI0KEHUS HUMEIOT
CyLIeCTBEHHbIe HapylieHus. JlomymieHsl rpyOble OMIMOKKM MpU  ONpEeAeTCHHUH  CYIIHOCTH
pacKphIBa€MbIX TOHSATHA, TEOpUM, SBICHUH, BCIEACTBHEC HEIMOHUMAHUS OOYYAOIIUMCS WX
CYILIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBs3€l. B OTBETE OTCYTCTBYIOT BBIBOJABL. Y MEHUE
PacKpBITh KOHKPETHBIC MPOSBICHUS OOOOIICHHBIX 3HAHWU HE ToKa3aHo. PedeBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKIIUU;

He 3aumeno - oOy4Jaromuiics 1EMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB MpEAMETa, HE
yMeeT JieJiaTh apryMEHTUPOBaHHbIE BBIBOJbI U MPUBOIAUTH MPUMEPHI, MOKA3bIBACT ciaboe BiajieHue
MOHOJIOTHYECKOM peublo, HE BIJAJIEET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTH U
MOCIIEAOBATEIHLHOCTU H3JI0KEHHS, JeJIaeT OUIMOKH, KOTOpble HE MOXET HCIPaBUTh, Jaxe IMpH
KOPPEKIMHU MPEno/iaBaTesieM, OTKa3bIBaCTCsl OTBEYATh HA 3aHSATHUU.

Kputepun ouneHuBaHus 3alIUTHI Ja00PATOPHBLIX padoT (TeKymMid KOHTPOJIb
¢opmupoBanus komnerenuuii ITK-6):

3aumeno: BBHINOIHEHBI BCE 3a/aHUs, OOydJarOMMCAd YeTKO M 0e3 OmMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI.

3aumeno’ BBIIOTHEHBI BCE 33/IaHUsI, OOYUAIOIIMICS ¢ HEOOJIBIIUMH OIIMOKaMU OTBETHII HAa BCE
KOHTPOJIbHBIE BOTIPOCHI.

3aumeno: BBINOJIHEHBI BCE 3aJaHUs C 3aMEYaHUsAMHU, OOYYaIOLIUICS OTBETWJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

He 3aumeno: 0Oy4Jaomuiics HE BHIMTOJHIII WU BBITIOJHWI HEMPABUIBHO 3aaHMsI, OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI C OIIMOKAMHU WJIM HE OTBETUJI HA KOHKPETHBIE BOMPOCHI.

7.3  Tunogvle KOHmpoONbLHBIE 3A0AHUA UTU UHBLE MAMEPUATIbL, HEOOX00UMbBLE 01 OUEHKU
3HAHUIL, yMEHUIl, HAGbIKOG U (UU) ONBIMA 0EeAMENbHOCHU, XAPAKMEPUYIOU{UX I AN bl
¢opmuposanus komnemenyuil 6 npoyecce 0c60eHUA 00PA306aMENbHOU NPOZPAMMDBL

KoHTpoJsbHbBIE BONPOCHI K 324€Ty (IIPOMEKYTOYHBINH KOHTPOJIb)

1. Mecro Teopuu ynpaBieHUs B CUCTEME HayK 00 yIpaBlieHUH 00BEKTaMH U IMPOLIECCAMHU.

Kpatkuit uctTopuyeckuii 04epK U3 UCTOPUH PA3BUTHUS TEOPUH YIIPABJICHMUS.

OcHoBHble 3ak0HbI perynupoBanus [11- n [T /I-perynupoBanns.

Kpurepun ycroitunoctu muHeHbIX CAY.

Tunossle 3BeHbs CAY.

CoennHeHus 3B€HbEB aBTOMATUKH.

MaremaTrueckoe onucaHue 0ObEKTOB yrpaBlieHUs. MaTeMaTHUeCKue MOAETH BXO -

BbIxo. [lonstue o nepeaarounoit pyHkiuu. CraTuyeckue U TMHAMUYECKHe

XapaKTepUCTUKU. YaCTOTHBIE XapaKTEPUCTHUKH.

7. Meron Z-u3o0paxkenuit npu pacuere UMITyIbCHBIX CAY. OCHOBHBIE TEOPEMBI Z-
npeoOpa3oBaHuil.

8. TMomsarue u onpenenenne KUX (AUX), AUX, ®UX, MUX, BUX, JIAUX, JIOUX.

9. BriOop THIA PErYIATOPOB U ONpEAEICHNE ONTUMAIBHBIX TAPaMETPOB HACTPOEK.

10. Ummynbcabie CAP. O6mme noustus. UMnyibcHbIE QUITBTPHI.

11. 11.Henuneiinsie CAP. XapakTepuCTUKU HETMHEHHBIX 3JIeMeHTOB. OCOOCHHOCTH
noBeneHust HenuHeHHbIX CAP. O030p METOI0B pacueTa HETMHEHHBIX CHCTEM.

12. OcHOBHBIE TIOKA3aTeNN Ka4eCcTBA PEryJIUpPOBaHUSI.

13. CtpykTypa ynpaBiasiOIiX aBTOMOOMIBHBIX CUCTEM.

14. KoHTpOJIbHO-TNAaTHOCTUYECKHE OOPTOBBIE CUCTEMBI.

15. Knaccudukamus 1aTIuKoB.

16. JlaTunku, UCTIONb3yeMbIE B aBTOTPAHCIIOPTHBIX CPEICTBAX.

17. Knaccudukamus u CTpyKTypa yCUITUTENCH.
15
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18. Knaccugukarus peryisTopos.

19. Knaccudukanus uCIOJTHUTEITbHBIX MEXaHU3MOB.

20. Haznauenue 1 CTpyKTypa MUKPOKOHTPOJIIECPOB.

21. OcoO6eHHOCTH MUKPOITPOIIECCOPHBIX OJIOKOB YITpaBJICHUS.
22. CymecTByIOILIHE CTaHAAPTHI KOHTPOJIS M JUATHOCTHKH.

3aganus 105 1a00paTOPHBIX PadoT (TeKyIMii KOHTPOJIb)

Bomnpocsl npu 3amure paboT 3a4at0TCs UCXO0/1s U3 KOHTEKCTa 3aJaHUi U YpOBHS
noAroToBKH 00y4yaeMbIX. OOBSICHUTH TOTYYEHHBINA pe3yNbTaT (IPaBUIbHBIN WM HENPaBUIIbHBIN
MOYET OBbITh), K YEMY IIPUBEJET U3MEHEHHE TapaMeTPOB, CXEMBI, YCIOBUIl, HOMUHAJIOB, K KaKUM
pe3yJibTaTaM HY»KHO CTPEMUTHCS (MAeaabHble) U T.11. J{71s1 BBISBIICHUS IOHUMaHUs CYLIHOCTU
paboThl, a HE OTYETHOCTH.

7.4 Coomeemcmeue wiKaivl OYeHOK U yPOGHEll CHOPpMUPOBAHHBIX KOMNEMEHUUIL

YpoBeHb
chopMHUpOBaH
hopMup OreHka INosicuenus
HBIX
KOMIIETEHIIAH
Teoperuueckoe coJiepKaHue Kypca OCBOEHO

MOJIHOCThIO, BCE MPEAYCMOTPEHHBIE MPOTpaMMOi
o0yueHHst yueOHbIE 3aJaHHSI BBITIOTHEHBI.

Bricokwii 3auTeHo OO6yyaromuiics JEMOHCTPUPYET CIIOCOOHOCTh
MCII0JIb30BaTh MPUKJIAJHbBIE IPOrPaMMBbI pacueTa y3Jj0B,
arperatoB M CHUCTEM TPaHCIIOPTHO-TEXHOJIOTUYECKUX
CPEJICTB M MX TEXHOJIOTMYECKOT0 000pYyI0BaHMsI
TeopeTtnueckoe coJiep:KaHue Kypca OCBOEHO
MIOJIHOCTBbIO, BCE€ MPEAYCMOTPEHHBIE MpPOrpaMMoOi
3auTeHo oOydeHuss  ydyeOHbIE  3aJaHHUS  BBIIOJIHEHBI  C
HE3HAYUTEIbHBIMU 3aMEUaHUSIMHU.

basosbiit OO0yyaronuiicst crioco0eH MCOIb30BaTh MPUKIIATHBIE
IIPOrpaMMBbl pacyera y3JI0B, arperaToB U CUCTEM
TPAHCIOPTHO-TEXHOJOTUYECKUX CPENICTB U UX
TEXHOJIOTHYECKOTro 000py10BaHuUs

3auTeHo TeopeTtnueckoe cofepkaHue Kypca OCBOEHO YacCTHYHO,
OOJIBLITMHCTBO MIPETYCMOTPEHHBIX MPOrpaMMoOit
0o0ydyeHus1 y4eOHBIX 3aJaHUN BBINIOJIHEHO, B HHX
UMEIOTCS OLTUOKHU.

OO0y4armHiicss MOKET MO PYKOBOACTBOM
MCII0JIb30BaTh MPUKJIIAIHBIE IPOTPAMMBI pacyeTa y3JoB,
arperaTtoB U CHUCTEM TPAaHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB U MX TEXHOJIOTMYECKOT0 000PYA0BaHUS
Teopetnueckoe colepkaHHe Kypca HE OCBOEHO,
OOJIBLITMHCTBO MIPETYCMOTPEHHBIX MPOrpaMMoOit
00ydeHus1 yueOHBIX 3a/I1aHHH TNOO HE BBIOITHEHBI, THO0
comepkar  rpyOble  OmHMOKH;,  JOTMOJHUTEIbHAS
camocrosTeNnbHas paboTa HaJl MaTepUajIoM He MpHUBea
Husknii K KaKoMy-JTH0O0 3HAUYUTEILHOMY MOBBIIICHUIO KaueCcTBa
BBITMIOJTHEHUS YU€OHBIX 3aJJaHH.

He 3auteno | OOyuaromuiicst He JEMOHCTPUPYET CHOCOOHOCTh
MCIOJIb30BaTh MPUKIIAJHbIE IPOrPaMMBI pacueTa y3JoB,
arperaToB M CUCTEM TPAaHCIIOPTHO-TEXHOJIOTHYECKUX
CPEJICTB M MX TEXHOJIOTMYECKOT0 000PYJOBaHHUS

[Toporosbiii
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8. MeToauueckue yKazaHusi JAJs CAMOCTOSITEIbHON PadoThl 00y4arOIIUXCs

Camocmosmenvuas paboma — MiaHupyemas ydeOHasi, yaeOHO-HccaeoBaTeabckas paboTa
CTYACHTOB, BBINOJIHAEMAass BO BHEAYAUTOPHOE (ayAMTOPHOE) BpeMs IO 3aJaHUI0 U IIpU
METOAMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOro ydacTus (Ipu
YaCTUYHOM HENOCPEICTBEHHOM YYaCTHM IPENoAaBaTelsd, OCTABIAIOIIEM BEAyIIYI0 pOJIb B
KOHTpOJIC 32 pabOTO# CTYJCHTOB).

CamocrosTrenbHas paboTa CTYIEHTOB B BY3€ SBISETCS BaXKHBIM BHUJIOM UX Y4eOHOH U
Hay4YHOH nestenpbHOCTH. CamocTosTeNnbHAs paboTa UrpaeT 3HAUYUTEIBHYIO POJIb B PEUTUHTOBOU
TexHosorun oOydeHus. Ilostomy camocTosTenbHas paboTa H0JKHA CTaTh 3((EKTUBHOW U
IeJICHANPABICHHON PabOTOM CTYACHTOB.

Dopmbl camocmosmenbHol pabomul CTyIEHTOB pa3HOOOpa3Hbl. OHU BKIJIIOYAIOT B CeO4:

- U3ydyeHHE M CHCTEMAaTHU3alui0 OQUIMAIBHBIX TOCYAAPCTBEHHBIX JOKYMEHTOB:
3aKOHOB, ITOCTAHOBJICHUM, YKa30B, HOPMATUBHO-UHCTPYKIMOHHBIX M CIPABOYHBIX MAaTEpHAJIOB C
UCIOJIb30BaHUEM HH(POpPMAlMOHHO-TIOUCKOBBIX cucTteM «Koncynbrant [lmrocy, «l'apanT»,
riobanbHOi cetn «HTEepHETY;

- U3y4YeHHE Yy4yeOHOW, HaydyHOH U METOJUYECKOW JIUTepaTyphl, MaTepHUajoB
MePUOIUYECKHUX U3JITaHUH C TIPUBJICUCHUEM JICKTPOHHBIX CPEJICTB OPUITHATBLHOM, CTATUCTHYECCKOM,
NEePUOANYECKON U Hay4HOH HH(pOpMAIH;

- ydacTtue B pabore KoH(pepeHINi, KOMIUIEKCHBIX HAYYHBIX UCCIICIOBAHHMSIX.

B mpouecce u3ydeHHs] NUCHUIUIMHBI «ABTOMAaTHKA W aBTOMATH3AIMS IPOU3BOJCTBEHHBIX
nporeccoBy oOyuaronmucs crenuanbHocTu 23.05.01 OCHOBHBIMH 6udamu camocmosmenbHOu

pabomul SABIAIOTCS:

- MOJrOTOBKA K ayJAWTOPHBIM 3aHATUAM (JIEKUUsAM, JaObOpaTopHbIM paboTam) H
BBITIOJTHEHUE COOTBETCTBYIOIINX 3aJaHUI;

- camocTrosiTeNibHass paboTa HaJ OTACIbHBIMM TeMaMHM Y4eOHOM IUCHMIUIMHBI B
COOTBETCTBUU C YU€OHO-TEMAaTUYECKUM ILJIAHOM;

- noATOTOBKA K 3aqéTy.

9. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPH OCYILIECTBICHUH
o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIUHE

Jl7ig yCHenHoro OBNaJAeHHs JUCIMUILTUHON UCTIONB3YIOTCS CeNyIore NHHOPMAIMOHHbBIE
TEXHOJIOTHH O0yUYEHUS:

e Ilpu mnpoBeAeHUM JIEKIUN HCIOJNB3YIOTCS MPE3EHTAlMM MaTephalla B MPOrpaMMme
Microsoft Office (PowerPoint).

¢ [lpakTudeckue 3aHIATHUS MO MUCIUIUIMHE MPOBOAATCSA C HCIOJIB30BAaHUEM IIATHOPMBI
MOODLE.

[IpakTrueckue 3aHATHS MO JUCLUUIUIMHE MPOBOJAATCS C MCIOJIb30BAaHUEM METOJUYECKOMN
auTepatypel. B mporecce u3ydeHUs TUCHUTIIMHBI YYEOHBIMU IEISMHU SIBIISIOTCS TIEPBUYHOE
BOCTIpUATHE Y4eOHON HHQOpPMAIIMK O TEOPETUYECKUX OCHOBAaX M MPUHIUIAX MPOBEICHUS
HAyYHBIX JKCTIIEPUMEHTOB U 00pabOTKM WX JaHHBIX, CTPYKTYpUPOBAHWE MOJYyUYEHHBIX 3HAHUN U
pa3BUTHE WHTEIUIEKTYallbHBIX YMEHHH, OPHEHTUPOBAHHBIX Ha CIOCOOBI  JIEATEIHHOCTH
PENPOYKTUBHOTO XapakTepa. [locpecTBOM HCMOIB30BAHUS ATUX WHTEIUICKTYaJTbHBIX YMEHUHN
JIOCTUTAIOTCSl y3HaBaHUWE pPAHEE YCBOEGHHOIO MaTephalla B HOBBIX CHUTYalMsIX, MPUMEHEHUE
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.
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Jnst  nocTKeHUsT ITHX 1eledl  HMCMOJb3YIOTCSI B OCHOBHOM  TPAIULIMOHHBIC
WH(OPMATUBHO-PA3BUBAIONINE TEXHOJIOIMM OOYyYEHHS C Y4YETOM pa3MYHOIO COYETaAHMS
NacCUBHBIX (hopM (JIEKLHUs, TPAKTUYECKOE 3aHATHE, KOHCYJIbTAIHUs, CAMOCTOATENNbHAs padoTa) U
PENpPOAYKTUBHBIX METOAOB OOy4YeHHs (IIOBECTBOBATEIbHOE M3JIOKEHHE YyueOHOIl mH(popMaiuwy,
O0BSICHUTEIbHO-WILTIOCTPATUBHOE M3JI0KEHUE) U PAKTUIECKUX METO0B 00yueHUs (BBIMOIHEHUE
NpaKTHYECKHUX padoT).

YHuBepcurer obecrieyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrPaMMHOIO

obecrieueHus:

®  CceMeiicTBO KOMMEPYECKHX OIEPAaMOHHBIX cucTeM cemeiicTBa Microsoft Windows;

e oducHsbIi nakeT npunoxenuit Microsoft Office;

e TIporpaMMHas CHCTeMa Juii OOHApyXEHHUS TEKCTOBBIX 3aMMCTBOBAaHHMH B YUEOHBIX H
Hay4HbBIX padoTax "AnTuraruar.BY3".

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI /1JIs1 OCYIIeCTBIEHHSA
00pa3oBaTeILHOIO NMpolecca Mo AUCHHUILINHE
Peanuzamus yyeOHOro mpoiiecca OCyIIeCTBISETCS B CHEIHATBHBIX YUeOHBIX ayAUTOPUSIX
YHUBCPCUTETA JJIs IIPOBCACHU A 3aHATHU JICKIIMOHHOTI'O THUIIA, 3aHSATUU CCMHHApPCKOI'O THUIIA,
TPYIIOBBIX U UHIAUBUAYAIbHBIX KOHCYIBTAIUH, TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON
aTTecTanuu. Bce ayIMTOpUN yKOMIUIEKTOBAHBI CIICIIMAIU3UPOBAHHON MEOENbIO U
TEXHUUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KAIIMMHU JIJIsl IPECTaBIICHUs yueOHOI
uHpopmaiuu 6osbioi ayautopuu. [Ipn He00X0AUMOCTH 00YJAIOIITUMCS TTPEAJIaraloTCs
HaOOPBI AEMOHCTPALMOHHOTO 000pyI0BaHUs U y4eOHO-HATTISAHBIX TOCOOUH,
00ecIeunBaroIe TeMaTHYECKUE UILTFOCTPALIIH.

CamocTtosaTenbHass paboTa oOOydyaroUIMXCS BBIMONHSIETCS B CIEHUATH3UPOBAHHOM
ayIUTOpUHU, KOTOopas oOopyJaoBaHa y4uyeOHOW MeOenpl0, KOMITBIOTEPHOM TEXHUKOW ¢
BO3MOXXHOCTBIO MOAKIIOUEeHUS K ceTu "MHTepHer" u obecriedeHHeM AOCTyIa B AJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTebHy0 cpeny YIJITY.

Ectp momemenue ans XpaHeHHsT W TPOQPUIAKTHYECKOTO OOCIYXKMBaHHS Yy4eOHOTO
000pyT0BaHUs.

TpeOoBanus Kk ayAnTOPUAM

OcHAIIEHHOCTH CENUAIbHBIX
noMeleHuil 1 moMemeHuu s
CaMOCTOSITEJIbHOM pPadoThI

[TepenocHast MyIbTHMEAHITHAS
yCcTaHOBKA (IIPOEKTOP, IKPaH, HOYTOYK).
KOMIUIEKT JIEKTPOHHBIX y4eOHO-
HarJSIIHBIX MaTepHUaioB (TIpe3eHTani)
Ha (IIen-HOCUTENAX, 00ECTIEINBAIOIIINX
TEMaTUYECKHE WILTIOCTPAIUU.

VYueOHast meOenb.

CTOJBI KOMIBIOTEPHBIE, CTYIIbSL.
[Tomernenust 1y1st CaMOCTOSATETHLHOM paOOTHI [TepconanbHbIe KOMIIBIOTEPHI. BbIX0a B
Wurtepuer. DOUOC yHuBepcurera

HaunMeHoBaHMe cieniMaIbHBIX IOMELIECHUN U
NMOMEIIeHUH JIs1 CAMOCTOATE/ILHOM padoThI

[Tomenenue s JIEKIIMOHHBIX, IPAKTUYECKUX

3aHATHUH, 1a00paTOPHBIX paboT, TPYMIIOBBIX U

VHJMBHUIYAJIbHBIX KOHCYJIBTALMM, TEKYIIEN U
IPOMEXyTOUHOU aTTecTanuu.4-113

[Tomemnienue st XpaHeHUs U
npopuIaKTHYecKoro oocmyxuBanus yueonoro | Cremnaxu. PaznaTounslii MmaTepuai.
000pyI0OBaHUS
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