MHUHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHMSI
POCCHUCKOU OEJEPALINN

&
g LJﬂIUe FSEW denepabHOE TOCYAAPCTBEHHOE OIOJUKETHOE

00pa3oBaTebHOE YUPEKICHNE BBICIIETO 00pa30BaHUS
«TroMeHCcKNH MHAYCTPHAJIBHBIN YHUBEPCUTET»
Ilpuémuas koMmuccust

[TIPOTPAMMA

BCTYNUTEIBHBIX UCTIBITAHANA B pOpME MEKTUCITUTUIMHAPHOTO YK3aMeHa 10
HaIPaBJICHUIO TTOJITOTOBKU MarucTpoB
15.04.04 ABToMaTu3anus TEXHOJIOTHYECKUX MPOIIECCOB M MPOU3BOICTB
(HanpaBJICHHOCTD /PO «ABTOMATH3AIINS TEXHOJIOTHUYSCKUX MPOIIECCOB

HeTera3o100bIum»)

Crp.1u3 9




1. OBIIUE ITOJIOXKXEHUSA

K BcTynuTenbHBIM UCHBITAHUSM B MarucTparypy JONYCKalOTCA JIMIIA,
UMEIOIINE TOKYMEHT rOCYIapCTBEHHOT0 00pasiia O BhICIIEM 00pa30BaHUHU.

BcerynuTenbHble MCTIBITAaHUSI TPU3BaHbI ONPEACIUTh HauOosiee CoCOOHOTO U
MOJTOTOBJICHHOTO TOCTYMNAIOLIEr0 K OCBOCHUIO OCHOBHOM 00pa3oBaTelIbHOMN
nmporpaMMbl IO  HampaBlieHHWIO  noarotoBku  15.04.04  ABromaruszanus
TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOCTB.

[Ipuém ocymecTBiseTcss Ha KOHKYPCHOM OCHOBE IO  pe3ysbTaram
BCTYIUTEJIbHBIX UCTIBITAHUM.

[Iporpamma BCTYNUTEIBHBIX HMCHBITAHUN B MarucTpaTypy MO HalpaBJICHUIO
noarotoBku 15.04.04 ABromaru3zanusi TEXHOJIOTHUECKUX MPOLIECCOB U MPOU3BOICTB
pa3paboTaHa Ha ocHoBaHUU DenepaibHOTO TOCYIAPCTBEHHOTO 00pPa30BATEIIBLHOTO
CTaHJapTa BBICHIETO O0Opa30BaHUs MO HAMpPaBJICHUIO MOATOTOBKU OakalaBpoOB
15.03.04 ABTomaTu3alusi TEXHOJOTUYECKUX TPOLIECCOB U MPOU3BOACTB U
OXBaThIBa€T 0a30Bbl€ JUCHUMIUIMHBI TOJATOTOBKM OakaJllaBpoB IO JAHHOMY
HaIlPaBJICHUIO.

[Iporpamma conepKuT TpeOOBaHUS K YPOBHIO MOJATOTOBKM MOCTYMAIOIIETO B
MarucTparypy, onucanue Gopmbl BCTYIUTEIbHBIX UCIIBITAHUH, IEpEeYeHb AUCITUTLINH
1 OCHOBHOE€ COJEPKAHUE UX PA3IEJIOB, BXOAIINX B MEXKIUCIUIIMHAPHBIN SK3aMEH,
CIIMCOK PEKOMEHYeMOM J1JIs MMOJATOTOBKU JTUTEPATYPHI.

2. TPEBOBAHUS K YPOBHIO NIOAI'OTOBKU NOCTYITAIOIIEIO B
MATUCTPATYPY

JIuua, uMeronue BhIciiee 00pa3oBaHUE U KEJTAIOIIUE OCBOUTH MaruCTEPCKYIO
IporpaMMy, 3a4HCISIIOTCSI B MarucTtparypy IO pe3yibTaTaM BCTYHNUTEIbHBIX
UCIIBITAHUM, TMporpaMmMa KOTOPhIX pa3pabaThiBaeTCsl  YHUBEPCUTETOM IS
YCTAHOBJICHHSI Y TMOCTYNAIOMIETO HAIUYUSl KOMIIETCHIIMH, [OKa3bIBAIOUIUX HX
MOTEHIIUAJIBHYIO TOTOBHOCTb

-  CaMOCTOATCIIBHO HpI/IO6p€TaTB HOBBIC 3HAaHHA, HUCIIOJIB3YA COBPEMCHHBIC
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oOpa3oBarenbHbIe 1 HHPOPMAITMOHHBIE TEXHOJIOTHH,

- K a0CTpakTHOMY MBIIIJICHUIO, aHAIN3Y, CHHTE3Y,

- HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIUILIMH B
poecCHOHATEHON ACSITEIBPHOCTH, TPUMEHSITH METOIBl MATEMATHYECKOTO aHaIN3a 1
MOJICITUPOBAHUS, TEOPETUYECKOTO M HAKCIEPUMEHTAIBHOTO HCCICIOBAHUS TIPU
pa3paboTKe M AKCIUTyaTallid CUCTEM aBTOMATHU3aIlUU TEXHOJOTHMYECKUX ITPOIECCOB
pa3pabOTKH MECTOPOKICHU He(pTH U ra3a;

- TMO3HaBaTh CpPEJACTBA W CHUCTEMbl aBTOMAaTH3allMH, KOHTPOJIS U
JTMAarHOCTHKH,

- TNPUMEHATh MUPPOBYIO CXEMOTEXHHUKY, IPOTPAMMHUPYEMBIE JIOTHYCCKUE
KOHTPOJUIEPbI, MUKPOIIPOIIECCOPHYIO TEXHUKY

- BBIOMpPATh METOJIBI M CPEACTBA ABTOMATU3UPOBAHHOTO TIPOSKTUPOBAHNS,

- BIIQJIETh MaTEeMaTUYECKUMHU CpeliCTBaMHU pacuéToB CUCTEM
aBTOMATUYECKOTO PETyJIUPOBAHUS;

- obOecrneunBaTh KM3HECTOMKOCTh CPEACTB M CHCTEM aBTOMATH3alUH TIPHU
U3MEHEHUH BHENTHUX (DAKTOPOB;

- TPUMEHATh  COBPEMEHHBIE  METOABI W  CPEIACTBA  OMPEIACICHUS
AKCILTYyaTAIIMOHHBIX XapaKTEPUCTUK 000PYI0BAHUS;

- M3y4yaTh W aHAJU3UPOBATh OTEUYECTBECHHYIO M 3apyOeKHYI Hay4HO-
TEXHUYECKYI0 HH(POPMAIIHUIO TI0 HATIPABJICHHUIO UCCIEAOBAaHUI B 001acTH pa3paboTKu
HEe(DTIHBIX MECTOPOKICHUH.

3. POPMA ITPOBEJIEHUSA BCTYIIUTEJIBHBIX UCITBITAHUI

BerynurensHbie  ucmbITaHus B (DopMe MEKIMCIHUIUIMHAPHOTO JK3aMeHa
MPOBOJATCA B BHUJE TECTUpPOBaHUS (B TOM 4YHCJE JIONMYCKAaeTCs TMPOBEICHUE
BCTYIUTEIBPHOTO WCHBITAHUS C HCIIOJIB30BAHUEM IEPCOHAIBHBIX KOMIIBIOTEPOB) B
COOTBETCTBHH C YTBEPKIEHHBIM PACTIICAHUEM.

TecT comepUT 25 TECTOBBIX BOIPOCOB C BEIOOPOM OJIHOT'O MJIM HECKOIBKHX

BAapHUAHTOB OTBETA U3 HECCKOJIbKHUX BAPWAHTOB OTBCTA.
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HpOI[OJ'DKI/ITeHLHOCTB BCTYIIUTCIIbHOI'O UCIIBITAHUA - 50 MUHYT.

PesynbraTel ncnbiTanuii orieHUBaroTes no 100 6anpHOM mIKaie.

4. MPOI'PAMMA BCTYNUTEJBbHbBX UCIITBITAHUU

[IporpammMa BCTYNHUTENBHBIX MCHBITAHUNA B (OpME MEXIUCIUILITUHAPHOTO
AK3aMeHa Oa3upyeTcs Ha OCHOBHOM 00pa3oBaTelIbHOW MporpaMMe MNOJTOTOBKU
OakamaBpoB 1o HampaBieHuto 15.03.04 ABtroMarm3zanms  TEXHOJIOTHYECKHX
IPOLIECCOB U MTPOU3BOCTB.

Bomnpocer 1o MEKIUCIUTUTMHAPHOMY AK3aMEHY OXBaTBHIBAIOT
OCHOBOTIOJIATAIOIINE MOJIOKEHHUS CIETYIOINX Pa3IeIOB:

1. Teopusi aBBTOMaTUYECKOTO YIIPABIICHHUS.

2. Mertpoinorusi, CTaHIapTU3aUs U CePTUPUKALIHSL.

3. Metoapl U cpencTBa U3MEPEHHUS.

4. VnTerpupoBaHHbIE CUCTEMbI TPOCKTUPOBAHUS U YIIPABJICHUSI.

5. ABTOMaTH3aIUs TEXHOJIOTUYECKHUX MPOIIECCOB U MTPOU3BOJICTB.

Conep:xanue pa3aesion

1. Teopusi aBTOMATHYECKOT0 YIIPABJICHHUS.

Kubepueruka. OcnoBanubie moHATHS TAY. IlpUHIUIBI aBTOMATHYECKOTO
perynupoBanusi. OOmias XapakTepuCTUKa JUHEHHbIX cucteM. JuddepeHimanbabie
YpPaBHEHUsI JUHAMUKHU, CBOMCTBAa pELICHUM. J[nHamMuueckue XapakTEepUCTUKHU
JIMHEUHBIX CUCTEM. THUIOBBIE BXOJHbBIC BO3JCUCTBHUS, UX CHEKTPHI U M300paKECHUS.
[lepexonHasi xapakTepuCTUKa U TepenaroyHas (QyHKuus. TUNOBbIE JTUHAMHYECKUE
3BEHbSI M UX XapAKTEPUCTUKHU. [IpomoplrOHAIBHOE 3BEHO, ANEPHOJANYECKOE 3BEHO
NEPBOT0 MOPSAIKA, allEpPUOIUYECKOE 3BEHO BTOPOTO MOPSIKA, KOJeOaTelIbHOE 3BEHO,
UHTErpupyroiiee u nuddepeHnupyromniee 3BeHbs1, 3B€HO YHUCTOTO 3aMa3/IbIBaHU.

Xapakrepuctuku 3aMKHYTHIX ACP. XapakTepucTuku 0OBEKTa M PEryssiTopa.

Tunossie perymsitopsl: I1, TIW, [TMJ[ — ux cBoiictBa. [IpubnnkeHHble METOIUKU
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pacuera HacTpoek peryisaropa. OmnpeneiaeHue napameTpoB 00bEKTa MO MePeXOTHON
xapaktepuctuke. [lepenarounsie pyHKIMM U ypaBHeHUs 3aMKkHyTO ACP.

[ToHaTHs O KpUTepUSIX YCTOMUYMBOCTU. ONLEHKAa YCTOWYMBOCTH IO KOPHSM
Xapakrepuctuieckoro nonvHoma. Kpurepum ycromumBoctu JlamyHoBa, I'ypeuna.
YacTOTHBIE  XapaKTEpUCTHKWA  JIMHEMHBIX  CUCTEM.  YacTOTHbIE  KPUTEPUHU
ycronunBocTd. Kputepuii ycroitunBoctn MuxainoBa. Kpurepuil ycTOWYHMBOCTH
HaiixBucra.

[Tonatue kauyecTtBa perynupoBaHus. [IpsMble U KOCBEHHBIE KpPUTEPHUU
KadyecTBa. BimsHue mapaMeTpoB  peryjsiTOpOB Ha  IIOKAa3aTelid  KadyecTBa
pEryJIMPOBAHUS.

[Tonsatne MaremaTuyecko Mojenun oO0bekTa. IlocTpoeHwe Mogmenelr Mo
pe3yJibTaTaMm dKCIepuMeHToB. Meto HauMmeHbiux kBajaparoB (MHK), npumenenue
MHK nna nuneiinbix o0bekToB. [IpoBepka mojeneil Ha ajnekBaTHOCTh. Kpurepuit
®dumepa. MeTton KoppensiMoHHbIX QyHKIUN. KoppensinoHHbIe MOJEIHN CIIy9aiHbIX
nporeccoB. CeKkTpaabHbIE MOJEIH.

OcobenHocty IUCKpeTHBIX (IMpoBhIX) cucteM. KBaHTOBaHWEe, MOIYyINAIMS,
nemonyisiius. Marematuueckuil annapat LIACP. Teopema KorenbHukoBa.

2. MeTpoJiorusi, CTaHAAPTU3ALMS U cepTUPUKAIUSL.

OCHOBHBIE METPOJIOTMYECKME TIOHATHS M omnpeaeneHus. H3mepenue,
du3nyueckass BEIWYMHA, €IUHUIBI W3MEpeHus. MeTposorudyeckoe oOecreyeHue,
TpeOOBaHMUs, 3a]a41, OCHOBBI.

Buael u3mepenuii. MeToapl  M3MEpPEHUA: HEMOCPEACTBEHHOM  OLECHKH,
cpaBHeHHsi ¢ Mepoi. [lorpemHocTs, TOuHOCTh. Kiaccudukaius mnorpemHocTen
CpEIICTB U3MEPEHUN BepOoATHOCTHBIE OIEHKH MOTPEITHOCTEN U3MEPEHN. UUCIOBBIE
XapaKTEpUCTUKHU CIIyYalHOM MOTPEIIHOCTHA: MaTEMATHYECKOE 0KUAAHUE, TUCTIEPCHS,
MX CBOWCTBA. METpPOJOTUYECKUE XapPAKTEPUCTUKUA CPEACTB HM3MEPEHUS U HUX

HOPMHUPOBAHUE.
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CpenctBa npeobpa3oBanus (pU3NUECKUX BETUUMH. BUbI BEIXOJAHBIX CUTHAJIOB,
npeoOpa3zoBanue B yHU(PHUITUpOBaHHBIN curHal. [lapamerpudeckue nmpeodpazoBarenu
(peocTaTHbIEe, TE€H30UYBCTBUTEJIbHBIC, TEPMOUYYBCTBUTEIBHBIC, AJIEKTPOIUTUUECKUE,
WHAYKTUBHBIE, EMKOCTHbIC, HOHU3AIMOHHBIE, (OTORNIEKTpUUecKue). ['enepaTopHbie
npeoOpa3oBareian (TEPMOIIEKTPUUECKHE, WHIYKIHUOHHBIE, MbE303JICKTPUUECKHE,
raJilbBaHU4eCKue).

CranpmapTel M oTpacieBble HopMartuBbl. lLlenmu, 3amaum, Meroabl cTaHIap-
tuzaiuu.  Ceprudukanus NOpoAyKIUU U cpenctB  usMepeHuid. Ilonsarue
ceprudukannui. OCHOBHBIE 11eJIU, O0BEKTHI, CXEMbI U CUCTEMBI CEPTU(DUKAIUY.

Hanéxnocte cucrembl. BepostHocTh 0Oe3onacHoil  pabotel. IlonsThe
paboTOCIOCOOHOCTD, O€30TKAa3HOCTh, PEMOHTOIIPHUTOIHOCTD, JIOJITOBEYHOCTD.

3. Metoasl M cpeacTBa U3MEpPEeHHUH.

TepmonnexkTpuueckue npeoOpa3zoBaTesd: OCHOBBI TEOPUU, IPUHLIUIT JEHCTBUS.
Tunobie TEPMOIIEKTPUUECKUE TEPMOMETPHI. MeTo1bl U TPUOOPHI U3MEPEHUS TEPMO
3.a0.c. TepMoMeTpsl CONPOTHBICHHS, WX XapAKTEPUCTHKA M MOTPEHIHOCTH.
W3mepuTenbHble TPUOOPHI AJIE TEPMOMETPOB CONPOTUBIICHUS.

N3mepenne naBneHus u paspspkeHusd. Exununbel nsmepennid. JKuakocTHbie
MaHOMETpbl. MaHOMETpbl € YOPYI'MM »3JIEMEHTOM (TpYKUHHbIE, MeMOpaHHbIE,
ciiib(oHHbIe). [Ipubopsl 1Isi U3MEpeHus: JaBICHUS U Pa3psLKEHUS AJIEKTPUUYECKUE
(TEeH30METpUUYECKHE, EMKOCTHBIE), TETUIONPOBOAHBIE, NOHU3ALIMOHHBIE U JIP.

N3mepenne konudecTBa W pacxona >Kuakocted M ra3oB. OObEMHBIE H
MaccoBble pacxoanl. Kraccudukanms wmeromqoB u CH  pacxoma. CueTyuku
CKOPOCTHBIE 1 OOBEMHBIE.

Pacxomomepsl mepemMeHHOro nmepenaaa  JIaBJICHUM, OCHOBBI  TEOPHUH.
BuOpanuonsnsie pacxoaoMephl. YIIbTPa3BYKOBbIE, KOPHOJUCOBBIE W BUXPEBbIE

pacxoqOMepHI.
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WU3smepenue ypoBHs kugkux —cpen. Kmaccuduxamms CHU - ypoBHS.
[TormaBkOBBIE, OyHWKOBBIE M THUAPOCTATUYECKUE YPOBHEMEpHL. AKYCTHUECKHE W
YJIBTPa3BYKOBBIE YPOBHEMEPHL. EMKOCTHBIE YPOBHEMEDBL.

4. UHTerpupoOBaHHbIE CHCTEMbI IPOCKTUPOBAHUSA M YIIPABJICHUS.

OnextpoHuka. CHoekTpajbHas  IUIOTHOCTb  CUTHAJIOB.  DJIEKTPOHHBIC
YCTPOMCTBA: BBINPSIMUTENHN, CTAOMIN3ATOPHI, YCUIUTENINU, T€HEPATOPhI, JTOTUYECKUE
DJIIEMEHTHI.

Apxutektypa coBpemeHHbIX ACVYII. IIporpaMMHO-TEXHUYECKUE CPEACTBA IS
aBTOMAaTU3UPOBAHHON pa3paboTku uHTerpupoBaHHbIx cuctem, ACYII u ACVYTIL
TexHuyeckue cpencTBa MOCTPOEHUSI UHTETPUPOBAHHBIX CHCTEM IPOCKTUPOBAHUS U
yIpaBJICHUS Ha OCHOBE MPOMBIIUIEHHBIX KOHTPOJUIEpOB. 3anauu ypoBHer [/O,
Control nHTErpUpPOBAHHOTO MPOU3BOJICTBA.

ApXHUTEKTypa COBPEMEHHBIX aBTOMAaTU3UPOBAHHBIX CHUCTEM YIPABIICHHUS
texHosornueckumu nporeccamu (ACYTII). Xapakrepuctuku ACYTIIL.

Kpurepuun BoiOopa SCADA cucrembl. TexHUYECKHE, CTOMMOCTHBIE H
DKCIUTyaTallMOHHBIE  XapakTepuCTHKW.  CTaHmapTel  NPOMBIIIIEHHOW  CETH.
Otnunuutensuble ocobeHHocTH. ERP- u MES-cucrempl. ®DyHKIMHU, OCHOBHBIC
noAcucTeMsl. [IpumMepsl mporpaMMHBIX TAKETOB.

IIpoMBIlUIEHHBIE JIOTUYECKUE KOHTPOJUIEPHI B CHCTEMAax aBTOMATHU3aLMMU.
Buasl Mopnynei KOHTposuiepa, HuX Ha3HadeHue. CHCTEMHOE M NPHUKIATHOE
OporpaMMHOE  OOeclieyeHHe  KOHTPOJUIEPOB.  SI3bIKM  MpOrpaMMHUpPOBaHUS
NPOMBITLICHHBIX KOHTposuiepoB cTanaapta [EC 61131-3.43eikuST (StructuredText);
FBD (FunctionBlockDiagram); IL (InstructionList); LD (LadderDiagram).

OcHoBHble TpeOOBaHUS K MPOMBIIIJICHHBIM CETSIM. 3aJaud, periaeMble
MPOMBIIIUIEHHBIMU ceTsiMU. Kiaccudukanus npoMbIIUIEHHBIX CETEH.

Tunst mocnenoBarensHbIX HHTEpdEcoB: RS-232, RS-422, RS-423, RS-485.

5. ABTOMaTH3alMsl TEXHOJIOTMYECKHUX MPOIEecCOB M MPOU3BO/ICTB.
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OcHoBHble BUABl HedTerazoBoro mnpousBoactBa. llenmu wu  3amaum
aBTOMATH3AIIMM TEXHOJOTHYECKHUX MPOIECCOB B HedTerazonoosue. Bumapl Oypenusi.
ABTOMaTH3alMs  MPOLECCOB TypOMHHOro OypeHus. OCHOBHBIE PpPEKUMHbBIC
napamMeTpbl  aBTOMAaTHh3aluu OypeHus  BEPTHKAJIbHBIX CKBaXWH. (CrocoObl
HOJATOTOBKM  HE(QTU:  DJIEKTPUYECKHH,  TEPMOXUMHUYECKHM,  TEPMHUYECKH,
rpaButanuonsbiil. IlogorpeBatomume neun. IlepepaboTka HedTH, peKTHPHUKALUS.
MaructpalibHbIil TpaHCTIOPT HEPTH.

l'azoBble W ra3oKOHJEHcaTHble MecTopoxzaeHus. Iloaroroska rasa K
TpaHcnopty. Ocymika rasza: HHM3KOTEMIIEpaTypHas cemapauus, adcopOuws,

necopOrus. [lepekauka raza mo MarucTpaibHOMY T'a30IIPOBOLY.
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