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OO0opoTHasi CTOPOHA TUTYJIBHOIO JIHCTA

|. Padouasi nmporpamMmma nmepecMoTpeHa Ha 3aCeJlaHuUn Kaq)EHPBI / aAKaJeMHUY€CKOrIo JenapraMeHTa:

[IpoTokoi oT « » 20 1. Ne

3aBeqyromuii kadeapoii /AUPEeKTOp aKaJeMUIeCKOTo IenapTaMeHTa

(moammcp) (N.0. ®amuus)

I1. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefaHHH Kadeaphl (aKaIeMIYeCKOro JeNapTaMeHTa):

IIpotokomn oT « » 200 1. Ne

3aBenyromiuii kadheapoi/ TUPEKTOP aKaJeMUYCCKOT0 JAenapTaMeHTa

(moamnucs) (M.0. damunus)



AHHOTanusi padoyel MpPOorpaMMbl JUCHUIUVIMHBI «ANNAPATHO-NPOrPaMMHbIE
CPeACTBA CUCTEM YIPABJICHHUA»

JlucuuminHa «AmMapaTHO-MIPOTPAMMHBIE CPEICTBA CUCTEM YMPABICHUS
npeaHa3HayeHa Il aClUpPAHTOB, OOYyYaroUIMXCsl MO HAMpaBICHUIO MOATOTOBKHU
09.06.01 UudopmaTuka U BBIUUCIUTEIbHAS TEXHUKA, MPOGUIL «ABTOMATH3AIUS
W yOpaBJICHUE TEXHOJOTMYECKUMHU TMPOIECCAaMH U  MPOU3BOACTBaMH (MO
OTPACIISIM)».

OO6mast Tpy10€eMKOCTh AUCIUILIMHBI COCTaBIsIeT 3 3aueTHbIC eIuHUIIBI, 108
aKaJIeMUYECKUX YacoB. YUEOHBIM IUIAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATUS
(9 yac.), nabopatopHsie padoTh (9 yac.), camocToATenbHas padoTa acriupanTa (90
yac.). Jluciumnianna peanusyercs Ha 2 Kypce B UeTBEPTOM CEMECTPE.

JlucuuiinHa «ATIMapaTHO-MIPOTPAMMHBIE CPEJCTBA CHUCTEM YIPABJICHUS
OTHOCHUTCS K TUCIUIUIMHE IO BEIOOPY BapUATUBHOM YaCcTH y4eOHOTO IJIaHa.

Jlucuuiinie «ATMapaTHO-MPOTPaMMHBIE CPEJCTBA CHUCTEM YIPaBJICHUS
MPEAIIECTBYET OCBOCHHE AUCHUILIMH: « Teopusi aBTOMAaTUUYECKOTO YIpPaBJICHHUS,
«CrieniManu3upoBaHHbIe TMPOTPAMMHBIE CPEAbl JJIsi MOJICIUPOBAHUS CHUCTEM
aBTOMaThdeckoro  ynpasiaeHus». CopepkaHue  pa3feioB  IUCIUILIMHBI
«AnmnapaTHO-IPOTPaMMHBIE  CPEJICTBA CHUCTEM YIPABJICHUS» COIJIACOBAHO C
COJep>)KaHMEeM  JUCHUIUIMH, HW3ydaeMblX  TMapauiesibHO:  «OnTUMalbHBIE,
aJanTUBHBIE M WHTEJUIEKTyalbHbIE CHUCTEMbl ABTOMATUYECKOTO YHIPABICHUSD,
«ABTOMaTHM3alUsi M YIOpaBICHUWE  TEXHOJOTWYECKUMH  MpoIeccaMu |
MPOU3BOJICTBAMU (II0 OTPACIIAM)».

Heab0 wu3ydeHUs AUCHUIUIMHBI SBJISIETCS MOJYy4YEHUE aclUpaHTaMu
HEOOXOJMMBIX KOMIIETEHIIMH B 00JacCTH TPOTPpaMMHOIO M ammapaTHOIo
oOecrieueHusT I UCCJICAOBAaHMS U CO3JAaHUST  COBPEMEHHBIX  CHCTEM
aBTOMATHYECKOT'O YIIpaBJIeHUs] OObEKTaMU U MPOIECCaMH B TEXHUKE

3agaum:

o O3HAKOMHUTb ACMUPAHTOB C allapaTHbIM 00ECIIEYUEeHUEM COBPEMEHHBIX

ABTOMATH4YCCKHUX CUCTCM YIIPABJIICHUS ITPOLECCAMHA U O6’b€KTaMI/I;



o oOecreyuTh  acnupaHTaM  [OJy4Ye€HHWE  HABBIKOB  paboOThl B
IPOrPaMMHBIX Cpelax, MPEAHA3HAYEHHBIX JIs CO3JaHUS U MOJEIUPOBAHUS
COBPEMEHHBIX CUCTEM aBTOMATHYECKOTO YIIPaBJICHUS B TEXHUKE.

JUIs  yCHemHoro u3y4eHUs JUCUUILIMHBI «ATNnapaTHO-POrpaMMHBIE
CPEIICTBA CHCTEM YIIPABICHUS» Y OOYYAIOMUXCS JOJKHBI OBITH CHOPMHPOBAHBI
CJIeIyIOUIUE TIPeIBapUTEIbHbIE KOMIIETCHITUH:

*BJIAJICHUE METOJAOJOTMENd  TEOPETUYECKUX U  IKCIEPUMEHTAIbHBIX
UCCIICIOBaHMIA B 00J1acTH npodeccrnoHabHoi nesrenpHocTa (OIK-1);

¢ CIIOCOOHOCTh K pa3pa0OTKE HOBBIX METOJOB HCCIENIOBAaHUS U UX
IPUMEHEHUE B CAMOCTOSITEIBHOM HAyYHO-UCCIEAOBATEIbCKOW AESATENbHOCTH B
obactu npodeccruonanbHoi AesreabHocTr (OITK-3);

* CIIOCOOHOCTh CTPOUTh M BEPUDPUIMPOBATH MATEMATUYECKHUE MOJEIU
CUCTEM YIpABJIEHUS NpPOLECCAMH U OOBEKTaMU B TEXHMUYECKHX CHUCTEMax Ha
OCHOBE COBPEMEHHBIX AHAJUTHUYECKUX WU YHMCIECHHBIX METOAOB C NPUMEHEHHEM
CPEICTB BBIUMCIUTEIBLHOW TEXHHUKH, CTICIHUATU3UPOBAHHBIX WM YHUBEPCATBHBIX
OPOrpaMMHBIX ~ TPOAYKTOB,  COBPEMEHHBIX  KOHTPOJIbHO-U3MEPUTEIbHBIX
KOMIUIEKCOB; BJIaJICHHE HaBbIKAMHM YHCIEHHOTO W HATYpPHOTO 3KCIEpUMEHTA,
YMEHUE aHaJIM3UPOBATh U 00001aTh pe3ynbTaThl dkcrepumenToB (I1K-3);

e yMEHHE pa3padaTbiBaTh U CO3JaBaTh Ha YPOBHE MAaKETOB M MPOTOTHUIIOB
CUCTEMBbl AaBTOMATMYECKOI'O YIPABJIEHUS, BBINOJIHATh HANAIKy M YIpaBICHHUE
IPOMBITIICHHBIMH (TEXHUYECKUMH ) 00bekTamu 1 niporieccamu (I1K-4);

¢ CIIOCOOHOCTh ~ MPOEKTUPOBATb U OCYIIECTBISATh  KOMILUIEKCHBIC
UCCJIEIOBAHUS, B TOM YHUCJIE€ MEXIUCUUIIMHAPHBIE, HA OCHOBE ILIEJIOCTHOTO
CUCTEMHOTO Hay4YHOTO MHPOBO33PEHHS C HUCIOJIB30BAaHUEM 3HAHUUA B 00JACTH
ucropuu u punocoduu Hayku (YK-2);

*TOTOBHOCTh YYacTBOBaTb B paldOT€ POCCUUCKUX M MEXIYHAPOIHBIX
UCCIIEIOBATENIbCKUX  KOJUIGKTUBOB 10  PEUICHUI0 HAYYHBIX W HAy4yHO-

obpasoBarenbHbIX 3a71a4 (YK-3).



B pesynbraTe

dbopmupyrorcs

YHUBCPCAJIBHBIC KOMIICTCHIINH:

V3y4ECHUS

clenyroume

obmenpodeccrnonanbHbIe/

JAaHHOW JUCUUIUIMHBI Yy  OOyYaroIIuXxcs

npodeccuoHabHbIE/

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIJICKCOB, BJIAJICHUC
HaBBbIKaMH YHCJIICHHOT'O

KOMIIETeHIUH
OIIK -1 Bnanenue 3Haer METO/Ibl HAY4YHO-UCCIIEI0BATEIBCKON IEATEIbHOCTH
METOJI0/I0r el IUIAHUPOBATh HAYYHO-UCCIIEN0BATEILCKHE H
TCOPETUICCKHUX U MOMCKOBBIE MCCIIE0OBAHUS B 00JIaCTH aBTOMAaTH3aI[UU
OKCICPUMCHTAILHBIX Ymeer U YIIPaBIICHHS B TEXHUYECKUX CHCTEMaX B
HCCICIOBAHHH B 3aBUCUMOCTH OT IIOCTABJICHHBIX LI€JI€H U 3a1a4
obnacTu y
npodeccHoHATBHOI Brancer | TCXHOMOTHAMI IIAHAPOBAHIL B HpO(i)eCCI/IOHaJEI)HOI/I
eSTeIbHOCTH JEATENHLHOCTH B Cpepe HAYUHBIX UCCIIEI0OBAHMUM
OIIK-3 crnocoGHOCTb K COBPEMEHHEIE IPOOIEMBI U METOIOIOTUIO
pa3paboTKe HOBBIX 3Haer TEOPETUYECKUX U IKCIIEPUMEHTAJIbHBIX PadoT B
METO0B UCCIIEN0BAHMS obnacti npodeCCUOHATIBHOMN EATENLHOCTH

1 UX MPUMCHCHUC B WCIIOJIBL30BATh PE3YIILTATHI DKCIIEPHMEHTAIBHBIX
CaMOCTOATENLHOH Ymeer UCCIIE0OBAHMI B TPO(ECCHOHAIBHOM IEATETBHOCTH
Hay4HO-

UCCIIEI0BATEIbCKON

eSTEIBHOCTH B CIIOCOOHOCTBIO K pa3paboTKe HOBLIX METOIOB
06IaCTH Brnageer | TEOPETUUYECKOTO M DKCIIEPUMEHTAILHOIO PEIICHHS
npo¢eCcCuOHAITBHON Hay4HBIX 3a7a4

JIEATENLHOCTH

I1K-3 crioco6HOCTH COBpPEMEHHBIE METO/Ib MATEMATUYECKOTO OITMCAHUS,
CTPOUTH H uaer YHCJIEHHOTO U aHAJIUTUYECKOTO HCCIIENOBAHUS
BepH(DULUPOBATE MOJIeNIEN Pa3InYHbIX (PU3MIECKHX TPOIIECCOB U
MaTeMaTU4eCKUe TEXHUYECKUX YCTPOMCTB Ha MX OCHOBE

MOJICIIH CHCTEM [PUMEHSTH COBPEMEHHBIE IPOIPAMMHBIE TIPOIYKTHI,
YUPaBJICHHS TEOPETHYECKHE U IKCIIEPHMEHTAILHBIE METOIBI
lponeccaMu H YMmeer HIOCTPOEHUS] MATEMATHYECKUX MOJIETIEN TEXHMYECKUX
00BeKTaMHU B CHMCTEM, BBIIOJIHATE UX BEPUPHUKALMIO, HCCIIEI0BAHNE
TEXHUYECKHX CUCTEMAX Y AHATH3

Ha OCHOBE

COBPEMEHHBIX

AHATUTUYECKUX U

YHCIIEHHBIX METOJIOB C

INPHMEHEHUEM CPEJICTB

BBIYHMCIIATEILHON

TEXHIIKH, HaBBIKAMU TUIAHUPOBAHUS ¥ TIPOBEICHHS
CTENHATH3HPOBAHHBIX SKCIIEPUMEHTOB, CTATHCTUYECKON 00pabOTKH 1

VT YHUBEDCATBHBIX BJAJEET MHTEPIIPETAINH UX PE3YIBTATOB C LEIbI0 OLEHKH
NPOTPAMMHBIX JIOCTOBEPHOCTH MOJTYYaEMbIX MATEMATHUECKUX
TPOJTYKTOB, MojieIel TMHAMHYECKHX 00BEKTOB M IIPOLIECCOB
COBPEMEHHBIX

KOHTPOJILHO-

U3MEPUTENLHBIX




Y HATYPHOTO
AKCIIEPUMEHTA; yMEHHE
aHAIM3UPOBATH
000011aTh pe3yIbTaThI

SKCIEPUMEHTOB
TIK-4 ymenmue METO/IbI COBPEMEHHOM TEOPUH aBTOMATHYECKOTO
Pa3PABATHIBATE I 3Haer yIpasjieHus, ”HOOPMAIMOHHBIX TEXHOJIOTHI 1
CO31aBaTh HA YPOBHE CHCTEMHOI'O aHAJIM3a
MaKeTOB U MPOTOTHIIOB BBIOMPATh METOIBI U pa3pabaThIBaTh AT OPUTMEI
CHUCTEMBI pelleHus 3a1a4 yIpaBIeHus U IPOEKTUPOBAHMS
aBTOMAaTHYECKOTO Vaeer 00BEKTOB aBTOMATU3ALMH, 0OOCHOBBIBATh
yIpaBJIECHHS, IPMHUMAEMBIE PELIEHHUS, OCYIECTBIIATH OCTAHOBKY
BBINOJIHATH HANAAKY U ¥ BBIIOJIHATH SKCIIEPMMEHTHI 10 MPOBEPKE UX
yIpaBiieHUE KOPPEKTHOCTH U 3(PpPeKTUBHOCTH
HPOMBIIITICHHBIMH OIIBITOM COCTABJIEHHS] TEXHMYECKUX 3aJaHUM U
(TexHuuecKnMH) y4acTus B pa3pabOTKe annapaTHbIX W/Win
00BEeKTaMH U Braneet IPOrPaMMHBIX CPEICTB CHCTEM aBTOMATUYECKOTO
HponeccamMmn yHpaBJIeHHs
YK-2 ciocoGHOCTH OCHOBHBIC KOHIICTIIIUM COBPEMEHHOU (prutocoduun
IPOEKTHPOBATH U 3naer HayKd, OCHOBHBIE CTa[M{ BOJIIOLMY HAyKH, ()yHKIMH
OCYILIECTBIIATE ¥ OCHOBAHMs HAYYHOM KapTUHBI MHPa
KOMILJICKCHBIC WCIIOJIB30BATh MOJIOKEHHS U KaTeropuu Gpuiiocopuu
HCCICAOBaHMA, B TOM Vmeer HAyKH JUI QHAJIM3a U OLIEHMBAHMs Pa3IMUHbIX (PAaKTOB
"mcenie Y SBIICHUM
MEXIMCIUIIMHAPHBIE,
Ha OCHOBE LIEJIOCTHOTO
CHCTEMHOI'O Hay4HOI'O 5
MHPOBO33PEHHS C METO/I0JIOTUYECKUMU OCHOBAMHU COBPEMEHHOM HAYKH,
HCIIONB30BAHMEM BIIAJIEET HaBBIKAMU [UIAHUPOBAHKS M 00PaOOTKHU PE3YIILTATOB
SHAHUH B 06NACTH Hay4HOTO DKCIIEPUMEHTA
UCTOpUHU U punocoduu
HAayKH
0COBEHHOCTH MPEICTABIIEHHS PE3YILTATOB HAYYHON
3iaet JEATENBLHOCTH B YCTHOM U MUCHMEHHON (hopMe TpH
paboTe B pOCCUIMCKHMX U MEXKIYHAPOIHBIX
YCCIIEIOBATENBCKUX KOIUIEKTHBAX
VK-3 roToBHOCTH CIIEZI0BATh HOPMaM, TIPUHATHIM B HAYYHOM OOIIEHUH
y4acTBOBATh B paboTe Vaeer npy paboTe B POCCHNCKHX M MEKITYHAPOIHBIX
POCCHICKHX H YCCIIEOBATENBCKUX KOIUIEKTUBAX C IEIBIO PEICHUS
MEXKTYHAPOIHBIX HayYHBIX ¥ HayYHO-00pa30BaTeIbHbIX 32134
HCCICNOBATCIBCKIX HaBBIKAMM aHAJIN3a OCHOBHBIX MUPOBO33PEHUECKUX U
KOJIIEKTHBOB IT0 METOJI0JIOTUYECKHX MTPOOJIEM, B T.4.
PCIICHUIO HAYTHBIX 1 MEKIUCIUIIMHAPHOTO XapaKTepa, BO3HUKAIOIIHUX TIPU
HayqHO- paboTe MO PEIIEHUIO HAYYHBIX M HAYYHO-
00pazoBaTeNbHbIX 00pa3oBaTeNbHbIX 3384 B POCCUMCKHUX MU
sanau BIIAJIEET

MEKTYHApOAHBIX HUCCIIEI0BATENbCKUX KOJUIEKTUBAX;
TEXHOJIOTHSIMUA OLIEHKHU PE3YJIbTATOB KOJUIEKTUBHOM
JIESITEIBHOCTH MO PEIIEHUI0 HAYYHBIX U HAYYHO-
00pa3oBaTeNbHBIX 33/1a4, B TOM YHUCIIe BEAyIIeHCS Ha
HHOCTPAHHOM SI3bIKE




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pasnen |. IlporpammupoBanme IIJIK. Cpema paspadorkm Step 7-
Micro/WIN 32 (2 uac.)

Tema 1. O0mue Bonpocs! nporpammuposanus IJIK (0,5 gac.)

VY cTaHOBKa KOMMYHUKAIIMOHHOTO COETMHEHUS. S3bIKA TPOrpaMMHUPOBAHUSI.
Penakropsr LAD /STL/ FBD. CumBosbsHas u abcontoTHas aapecaius. PaboTa Haj
npoektom B STEP 7-Micro/WIN 32 (ynpaBieHue BXOJaMH-BBIXOJAMH).
Koudurypuposanue L{I1Y. Jlornueckue onepanuu.

Tema 2. Anmaparnsbie cpeacrna (1 gac.)

Texnuueckne cpencrBa cucteM ynpasiaeHus ¢ PLC.  Jlatuukm
TEXHOJIOTUYECKUX CHUCTEM. VICIOJNHUTENbHBIE W CUTHAJIBHBIE YCTPOMCTBA.
HopMmanbHO pa3oMKHYTBIE W HOPMAaJbHO 3aMKHYTBIE KOHTAKTbhl, CHUMBOJIBI.
PesynpraTr moruueckoit omepamuu RLO. OOnapyxeHue ¢poHTa CHUTHAJA.
[IpucBoenue, ycraHoBka, cOpoc. biaokupoBaHue — caMOMOAXBAaT. Y CTaHOBKa/
copoc Tpurrepa. JIBoMuyHBIE JIOTMYECKHE OINEpalMk W HUX KOMOHWHAIMS.
AHanoroBble BXOJZIbI M BBIXOJbl. MacmTaOMpoBaHUE DIECKTPUUYCCKUX CAUHUI] B
«eaunuibl PLCy». AHanorossle MOAyJId BBOJIa-BbIBOJIA. Pa3zpelnienrne aHaaoroBbIX
Moayner. TeXHu4ecKue JTaHHbIE aHAJIOTOBBIX MOAyJel pacmupenus. Hacrtpoiika.
Jlnaranoctuyeckue cooOIIEHNS aHAIOTOBBIX MOJIYJICH BX0O/1a.

Tema 3. IIpoueccs (0,5 vac.)

Uucnoseie omnepanuu. Tumnbl JgaHHbIX. CTaHgapTHBIE THUIBI JaHHBIX.
[enmouncnenusie onepananl. J[Bonuno-aecsatuunbii kogq BCD s BBoja/BbiBOIA
nenbix yncen. @opmatel oToOpakeHus. 3arpy3ka u nepeaada gaHHeix. CTpykrypa
namMmsITH JaHHBIX. Anpecanust namsitd. JlocTyn K naHHbIM. THUIBI MEpEMEHHBIX U
aapecarnus. [Ipsimoe oOpailieHre K JaHHBIM B oOjacTax namsatu. [lepemernieHue
nanubeiX. Buytpennue pene. Taiimepsl. Cuérnbie dynkumu PLC. UucTpykiun
00paboTku JaHHBIX. Maremarnueckue MHCTpYKIuU. Komannabl npeoOpa3oBaHMs

yucen. MHCTpyKIMKM yIpaBieHUs] XOJ0M BBINOJHEHUs TporpaMmmbl. MHCTpyKImu



s paboThl ¢ mpephiBaHusAMH. Bpemennoe mpepbiBanue. llpepniBanue
JUCKPETHBIX BX0JI0B. [IpepriBanre BBOAA/BBIBOA.

Pa3nen |l. Cucremsl ynpasienus c¢ IIJIK (2 gac).

Tema 1. IlocTtpoenune cucrem ympasjenus ¢ IIJIK (1,5 uac., Jgexknus-
Oecena)

ABTOHOMHBIE CUCTEMBI yTipaBieHus. [logkmouenue k KonTposuepam mo PPI
wi MPI unrepdeiicam. TekcToBbIe JUCIIIEH, TEKCTOBBIE U TpadUyecKue MaHeIn
OMepaTopa, CEHCOPHBIE TMAHENM W IMAHEIHM C BCTPOCHHOW KIIABHATYpOH,
MHOTO()YHKIIMOHAJIbHBIE MaHe!, MIPOMBIIUICHHbBIE KOMITBIOTEDBI,
IPOrpaMMaTOopBI. Cucrembl  ynpaBieHus,  paboTarome B 0Omen
undopmarmonnoi cetu. CereBoii oOMeH nanubiMu. MPI. Cetu moneBoro ypoBHs.
PROFIBUS. Industrial Ethernet. Okcnopt nanueix u3 PLC. OOmeH naHHBIMU
MEXIY HHTEJUICKTyaIbHBIMA  [MApTHEPAaMU HA  yYpPOBHE  IOJpa3JcIcHUI
OpEeINpUsITUsS U Ha MPOMBIIUIEHHOM MosieBoM ypoBHe. CeTh ¢ master- u slave-
ycrpoictBamu. bubnuoreku. Onucanue «Scale» OuOIMOTEKH.

Tema 2. KoHTpoJu1epbl 3aMKHYTBIX cucTeM ynpasienus (0,5 gac.)

PID — perynupoBanue. Heuetkue perynstopel. [IJIK B pacnpenenéHHbix
CUCTEMAX YIIpaBJICHUS.

Paznen III. SCADA-cuctemsl (2 4ac.)

Tema 1. O0umue Bonpocsl (1 yac.)

SCADA-cucrema: HazHaueHue u ¢GyHKIuU. Otanbl co3ganuss SCADA-
cuctembl. ®opmupoBanue TpeboBanuii k SCADA-cucteme. Pa3pabotka
koHuenuuu SCADA-cucremsl. Co3nanue pacnpeaes€HHbIX CUCTEM cOopa JaHHBIX
Ha ocHoBe crannapra OPC. [Iporpammuas nokymentanus SCADA-cUcTeMBI.

Tema 2. SCADA-cucrema WIinCC (1 gac.)

Onucanne SCADA-cuctembr WinCC. KommonenTs! cpefbl. [loncuctemsr u
penakTopbl. YemoBeko-MamuHHBIN uHTepdeiic. [IpuMep cozmanus mpoekTa B
cucteme WinCC.

Pasnen IV. Jlatyuku oOpaTHbIX CBsi3eH B AaBTOMATH3HPOBAHHBIX

npuBoaax (2 yac.)



Tema 1. JaTunku noaoxenus (1 gac., case-study)

Haznauenue, MeTpOJIOrHUECKHE XapaKTEPUCTUKU. AHAIOTOBBIE U ITU(POBHIE
naTYvKu. JIMHEWHbIe M KPYroBble NaTYMKU. MHKpeMeHTanbHble U a0COJIIOTHBIC
JaTYUKU, HUHTEpQPENChl MaTYUKOB. ATMapaTHble U NpPOrpaMMHBIE CPEICTBA
00pabOTKH CHUTHAJIOB MHKPEMEHTAIbHBIX JATUYMKOB, YABOCHUE M YYETBEPEHHE
Y4aCTOThI UMITYJIbCOB.

Tema 2. JlaTunku yriioBoii ckopoctu u Toka (1 4ac.)

AHAJIOTOBBIE JATYMKH CKOPOCTH, TaXOT€HEpPAaTOphbl. BHUIIBI NaTYMKOB TOKA.
npo0semMa rajlbBAHMYECKOW pa3BsI3KU MPU pealn3aluy JaTYUKOB TOKA.

Pazgnen V. AnmaparHo-mporpaMMHasi peaju3anus  3aMKHYTBIX
KOHTYPOB B cepBoO j1eKkTponpusoaax (1 gac.)

Temal. Kontyp Toka (0,5 yac.)

AHanoroBele U I1UGPOBBIE PETYIATOPHl TOKa. TOKOBbIE (PHIBTPHI.
AJITOPUTMBI TOKOBBIX PETYIISTOPOB.

Tema 2. Kontyp nosno:xenus (0,5 gac.)

Anroputmel  [IW/]-perynupoBanvdss W WX anmaparHas peaiu3ainusl.
[IpenoTBpanieHne npodieMbl HACBILEHUS MHTErPATbHOTO KaHana. OrpaHuyeHue

TOKA CPEJICTBAMU PETYISATOPA MOJIOKEHUS.

1. CTPYKTYPA U COJIEP’KAHUE NPAKTUUYECKOM YACTH
KYPCA

JlaGopaTopHbie padoTsi (9 uac.)

JlabopaTropnass paGora Nel. IIporpammupoBaHue KOHTpPOJLIEpa
Siemens Simatic S7 (3 uac.)

Nzyuenue Step 7-Micro/WIN 32. Co3nanue mpoekTa W €ro OTiajaka Ha
MOJIeIH U (PU3UIECKOM CTCHJIC.

JlaGopaTtopnass paGora Ne2. IIporpammupoBaHHMe  4YeJIOBEKO-
MammHHOTo nHTepdeiica B cpexe WINCC (3 gac.)

Nzyuenune WINCC. IIporpaMMupoBaHie U OTIa/Ka YEIOBEKO-MAIIMHHOTO

uHTepdeiica ¢ ucronszoBanuem Siemens HMI Panel.



JlaboparopHasi padora Ne3. HM3ydeHue M HajJagka 3JIEKTPONPHBOJAA
Siemens Sinamics S120 (3 uac.)
Sinamics

Siemens S120,

N3yuenue aaekTponpuBoja JATYUKOB
MOJIOKEHHUS, JAaTYMKOB TOKa. CHITHE AKCHEPUMEHTABbHBIX JUHAMUYECKUX KPUBBIX
TOKa M YIJIOBOM ckopocTH. HacTpoiika perynsiTopoB U (QUIBTPOB Ha 3aJlaHHOE

Ka4yCCTBO.

I11. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJIbHON PABOThI OBYYAIOIIUXCSI

VY4ebHO-MeToIMYECKOe oOecrieueHue CaMOCTOSITEIIbHOM paboThI
o0OyJarommxcs IO JUCIMIUIMHE «ATIapaTHO-IPOTPaMMHBIC CpPEICTBA CHCTEM
yIpaBieHUs npeacrasieHo B [Ipunokennu 1 1 BKIItoYaeT B ceOsl:
IUTaH-TpadUK BBITIOJHEHUS CAMOCTOSITEILHOW PabOThl MO TUCIUIUIMHE, B
TOM YHUCJIC TPUMEPHBIC HOPMBI BPEMEHHU Ha BBIITOJIHCHUE 110 KaXKIOMY 3a/1aHHIO;
XapaKTepUCTHKA 3aJaHUN I CAMOCTOSITSIIBHON pabOThl OOYyYaroIuxcs |

MCTOJAUYCCKHC PCKOMCHAAIWH 110 UX BBIIIOJIHCHHIO,

TpeOoBaHUS K

NpEeACTaBICHUIO U

CaMOCTOSATENbHON pabOThI;

0(OpMIICHUIO

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

pe3ynbTaToOB

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Kontponupyemsie Kopp! u sTansl popMupoBaHus O1eHoYHBIE CPEICTBA
n/m pasziesnbl / TeMbI KOMITETEHIINI TEeKYIIUH IIPOMEKYTOUHAs
TVCTIATUTHHBI KOHTPOJIb aTTecTanus
1 Pasznen I. OIIK-1, YK-2 3HAEeT YO-1, JK3aM€EH
[TporpammupoBanue cobecemoBa | Bompochl 1,2
IJIK. Cpena HUE
paspabotku Step 7- yMeeT I1P-6, IK3aMeH
Micro/WIN 32 nabopaTopH | Bompocs! 3,4
ast pabota
BJIAJIeET [1P-7, JK3aMEH
KOHCIIEKT BOIIPOCHI 5,6
2 Pasgen 2. Cucremsr | OINK-3,YK-3 3Haer VO-1, 9K3aMeH




ynpasienus ¢ [TJIK cobecenoBa | Bompockl 5,6
HUE
Vmeer I1P-6, JK3aMeH
1abopaTopH | BOMPOCHL 6
ast pabota
Bianeer [1P-7, 3K3aMEH
KOHCIICKT BOIpoch 7,8
3Haer YO-1, 9K3aMeH
cobeceoBa | BOPOCH &
HUE
Paszen 3. SCADA- [IK-3 YMmeer ITP-6, 9K3aMEH
CHUCTEMBI nabopaTtopH | Borpockl 9,10
ast pabota
Bnaneer I1P-7, SK3aMeH
KOHCIIEKT Bompocsl 11
3HaeT YO-1, SK3aMeH
cobecemoBa | Bompockl 11,12
Pasnien 4. Jatunkn Hue
0oOpaTHBIX CBs3€EH B [K-4 Ymeer I1P-6, 9K3aMCH
aBTOMAaTU3UPOBAHHBI naboparopH | Bompocsl 12,13
X TIpUBOJIAaxX ast pabota
Bnaneer I1P-7, dK3aMEH
KOHCIIEKT Bonpocsl 14
3HaeT YO-1, 9K3aMEH
Paznen 5. cobecenoBa | Bompocsl 1,2
AnmnapatHo- HHE
HpOrpaMMHast Vmeer I1P-6, IK3aMEH
peasmsalit OTIK-3 nabopaTopH | Bompocsl 1,2
3aMKHYTBIX
KOHTYPOB B CEPBO as pabota
ANEKTPOTPUBOAX BJIaJI€ET I1P-7, 9K3aMeH
KOHCIIEKT Bonpocsl 1,2
Tumnossie KOHTPOJIbHEBIE 3aJ1aHuA, METOANYECKUE MaTepHasbl,

OTIpENICIIAIONTME TPOLEAYPhl OLICHUBAHUS 3HAHWM, YMEHHH W HABBIKOB U (WJIN)
OTBITA JEATETLHOCTH, a TaKKe KPUTEPUM M TIOKa3aTeNd, HEOOXOIUMBIE ISl
OIICHKM 3HAHWM, YMEHUW, HABBIKOB M XapaKTEPHU3YIOIIME ATanbl (GOPMHUPOBAHUS
KOMIIETEHIIMK B  MpOLEcce oOpa3oBaTenbHOI

OCBOEHHS MIPOrPaMMBl,

npezactasiieHsl B [Ipunoxenuu 2.



V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
(onexmponnvie u neuammvie uz0anus)

1. Kowmmbrorepasie cetu. [IpuHITUIIBI, TEXHOIOTHH, TPOTOKOJIBI: YICOHUK
st By3oB / B. I'. Onmudep, H. A. Omudep — Cn6.: [Tutep, 2012. — 943 c.-1 aks.
http://lib.dvfu.ru:8080/lib/item?id=chamo:670176&theme=FEFU

2. [IpoexkTpoBaHME aBTOMATH3WPOBAHHBIX CHUCTEM IPOU3BOJCTBA!
yaebHoe nmocobue s By3oB / B. JI. Kontox — M.: Kype Uudpa-M, 2014. — 310 c.
http://znanium.com/catalog/product/449810

3. CpenctBa aBTOMaTU3AIMU U yIIpaBieHUs: yueOHUK aiig By30B / O. M.
Cochun, A. I'. Cxuptinaaze — M.: Akagemus, 2014, 236 c.-2 3k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 752396 &theme=FEFU

4, CpenctBa aBTOMATUYECKOTO KOHTPOJIS TEXHOJIOTUYECKUX
napameTpoB: yueOnuk ais By3oB / C. I'. Caxun — CII6.: Jlans, 2014. — 360 c.
https://e.lanbook.com/book/50683

S. OcHOBBI ~ aBTOMATHU3allMM  TEXHOJOTMYECKHX  MpPOLECCOB U
POU3BOACTB: yueOHoe nocooue ais By30B / O.M. Cocuun — M.: Akagemus, 2009.
— 240c.-10 k3.

http://lib.dvfu.ru:8080/lib/item?id=chamo:358867 &theme=FEFU

JlonmoaHuTEILHAA JIUTEPATYpPa
(neuammnwie u snexmporHHbIe U30aHUs)

1. ABTOMaTH3aIusl mporeccoB HedrenepepaboOTku: ydeOHOe Mmocobue
11 OakayiaBpoB U MaructpoB By30B / A. JI. Epmonenko, O. H. Kamun, H. B.
Jlucuneie [u ap.] ; mox pen. B. I'. Xapazosa — CII6.: IIpodeccus, 2012. — 303c.-4
IK3.

http://lib.dvfu.ru:8080/lib/item?id=chamo:675480&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:670176&theme=FEFU
http://znanium.com/catalog/product/449810
http://lib.dvfu.ru:8080/lib/item?id=chamo:752396&theme=FEFU
https://e.lanbook.com/book/50683
http://lib.dvfu.ru:8080/lib/item?id=chamo:358867&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:675480&theme=FEFU

2. WuTennexTyanbHble CpeCcTBa U3MEepeHuit: yueOHuk s By3oB / . T
PanneB — M.: Akagemus, 2011. — 263 c.-2 3k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:668981&theme=FEFU

3. OcHOBBI uU3MepeHHi. JlaTUMKu U 3JIEKTPOHHBIE TMPUOOpPHI: [ydeOHOe
nocoobue]| / K. Kimaaccen; mep. ¢ aurn. E. B. BoponoBa, A. JI. Jlapuna —

Honronpyansiii: Uatemnext, 2012. — 350 c.-2 3k3.

http://lib.dvfu.ru:8080/lib/item?id=chamo:719085&theme=FEFU

4, CxeMOoTexXHHKa U3MEPUTENIbHBIX YCTPOUCTB: [yueOHoe mocobue] / B.
b. Tonunbckuit — M.: bunowm, 2012. — 232 ¢.-2 3k3.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668208&theme=FEFU

S. Onextpudeckue  anmaparbl.  OOmmii y4eOHUK ISt

Kypc:
ANEKTPOTEXHUYECKUX U AJIEKTPOIHEPTETHUECKUX CIENUATbHOCTEH BY30B / A. A.

UynuxuH — M.: Anbsiae, 2013. — 719 c.- 10 3k3.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:692721&theme=FEFU

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH

U MPOTPaMMHOT0 00ecrneYeHust

MecTo pacnoJio:keHust
KOMIILIOTEPHOH TeXHHUKH,
HA KOTOPOM YCTAHOBJICHO

NporpaMMHoOe odecneyeHune,
KOJIMYECTBO paloyHux MecCT

Ilepeyenb nporpaMMHOro odecrevyeHust

690922, ITpumopckuii kpaif, T.
Bnagusocrok, @pyH3eHCKuUil p-H,
Pycckwuit Octpos, yn. AsKC 1., A.
10, xopnyc E, ayn. E 423,
KOMIIBIOTEPHBIN KJ1acc.

VYdeOHast ayquTOpUs LIS
MPOBEACHUS 3aHATUH JIEKI[HOHHOTO
U CEMUHAPCKOTO TUIIA,
MPaKTUYECKUX 3aHATUH, TPYNIOBBIX
Y MHIUBHUTyaJIbHBIX KOHCYJIbTAINH,
TEKYIIETO KOHTPOJIS ’
IIPOMEXYTOUHOM aTTECTaLlUHU.

Microsoft Office — oducHBI makeT, BKIOYAIOMIMN MNPOrpaMMHOE
obecrieueHne Ui pabOTBl C Pa3IMYHBIMH THIIAMH JOKYMEHTOB
(Texctamu, OSNEKTPOHHBIMH TalOnuuamu, Oa3aMy MJaHHBIX W JIp.)-
munensus Standard Enrollment Ne 62820593. Jlata okonuanus 2020-
06-30. Pomurensckas nporpamma Campus 3 49231495. Toproseiid
mocpenuuk: JSC  "Softline Trade" Homep 3akaza TOproBoro
nocpenauka: Tr000270647-18;

AutoCAD Electrical 2015 Language Pack — English - tpéxmepHas
crcTeMa aBTOMAaTHU3MPOBAHHOTO INPOEKTUPOBAaHUsSI M uyepueHus- Cpok
nevictBus ymneH3un 10.09.2020. Ne morosopa 110002048940 B muaHOM
kabunere Autodesk;

SprutCAM - CuctemMbl yOpaBICHHS MPOCKTAMHM, HCCIICIOBAHHUSIMH,
pazpaboTkoii, mpoekTupoBanueM W BHeApeHueM (10 ydeOHBIX
nunen3ui, 1 kommepueckas) CyonuneH3snonnsiid gorosop Nel5-04-59
or 10.12.2015;

CIIPYT-OKII - Cucremsl ympaBleHHs NPOLECCAMU OpraHU3aluy,
WudopmanmoHHble  CHCTEMBI Ui PELICHUs  CHElU(UIECKUX
orpacineBblx 3amad (10 yueOHBIX JHMueH3MH, 1 KOMMepdeckas)
CyOnunen3nonnsiit norosop Nel5-04-59 ot 10.12.2015;

CIIPYT-TII - Cuctemsl ynpaBieHUS MPOEKTAMH, UCCIECAOBaHMAMU,
pa3paboTkoii, mpoekTupoBanneM W BHeapeHHueM (10  yueOHBIX



http://lib.dvfu.ru:8080/lib/item?id=chamo:668981&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:719085&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668208&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:692721&theme=FEFU

miueH3ui, 1 xommepueckas) Cyonuuensnonnsiid gorosop Nel5-04-59
ot 10.12.2015;

KOMIIAC-3D - IlpuknagHoe mnporpaMMmHOe oOecrieueHne OOIIero
Ha3HAYCHHUS, Wudopmanmonusie CHUCTEMBl sl pEIICHHs
crienudUIecKnX oTpacieBbixX 3a1a4, CHCTEMBI YIIPAaBICHUS IPOEKTAMH,
UCCJIEOBAaHUSAMH, Pa3pabOTKOH, MPOEKTUPOBAHHEM U BHEIPCHHEM-
moroBop 15-03-53 ot 02.12.2015 Ilomnas Bepcust - Kommac 3D v17.
Key 566798581 (Vendor 46707). KommaecTBo nurersuit 250 mryk.;
Siemens PLM: NXI10 (52 y4eOHBIX JmneH3md, | KoMMepdeckas),
Teamcenter 10 (52 yueOHBIX yHIeH3UH, 1 KOMMepdeckas), Tecnomatix
(12 yuebnbix Bepcuit) Korrpakr NeDA-011-14 ot 3 anpens 2014;
SolidWorks Education Edition Campuus (500 akamemMugeckux
mnensuii) Jlorosop Ne15-04-101 ot 23.12.2015;

Materialise Mimics Innovation Sute 15 (1 xoMMmepueckast JIMIIEH3Us),
Materialise Magics 17 (1 kommepueckas uureH3us) Jlorosop
13.G37.31.0010;

DELLCAM PowerINSPECT (1 xommepueckas nunensus), DELLCAM
PowerSHAPE (1 xommepueckas muuensus),DELLCAM PowerMILL
(1 xommepueckass gmmeHsmusi), DELLCAM  FeatiureCAM (1
KomMmepueckas smrersus) Koarpakr NeDA-246-13 ot 06.02.2014;
Honeywell: UniSim Design, Profit Design Studio R 430 Horosop
SWS14 mexxny ABOY u 3A0 "Xonesenn", mporokoa nepenauu I10 ot
25.11.2014;

ESET NOD32 Secure
24.04.2018.

Enterprise  Koutpakt NeDA-091-18 or

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TV CHUTIIIAHBI

AcnupaHTaM JIOCTYIHO clieaylomiee JabopaTopHoe OO0OpYJOBaHUE W

CIICIHINAJIN3NPOBAHHBIC Ka6I/IHeTBI, COOTBCTCTBYIOIIHC ﬂeﬁCTBYIOHIHM CaHUTAapHBIM

Y IPOTUBOIOKAPHBIM HOPMaM, a TakKe TpeOOBaHUAM TEXHUKH 0€30M1aCHOCTH:

HaumeHoBanue
000py/10BAHHBIX
NoMelleHui ¥ MoMeIleHui
JJIS CAMOCTOSATEIbHOM
padoThl

Ilepeyenb 0CHOBHOTO 000pYAOBAHMA

690922, ITpumopckuii kpai, .
Bnanusocrok, ®pyH3eHCKHI p-H,
Pycckuii Octpos, yn. Asike 1., 1.
10, xopnyc E, ayn. E 423,
KOMIIBIOTEPHBIN KJ1acc.

Y4eOHast ayuTopus IJis
MIPOBEACHUS 3aHATUH JIEKITHOHHOTO
1 CEMHUHApPCKOTO THUIIA,
MPaKTUUYECKUX 3aHATUH,
TPYNIIOBBIX U HMHAWBHUYaTbHBIX
KOHCYNbTAlUH, TEKYIIEro
KOHTPOJISl U IPOMEKYTOUHOI
aTTeCTallUu.

[TomemieHne yKOMIUIEKTOBAaHO CIIEIMAIN3UPOBAHHON ydeOHOW Mebelbio
(mocanounbIX MecT — 25). MecTo npenoaasatens (CTOJ, CTYI),
Ob6opynoBanue: komnbioTep [HDD 2 TB; SSD 128 GB; komruiekryercs
KJIaBHaTypo#, Mblbto, MoHUTOpoM AOC 28”7 LI2868POU.30AGCTO1WW
P300. LENOVQ] (16 wm); Mono6iaok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mT.)

690922, Ilpumopckuil kpail, T.
BnanguBoctok, ®pyH3€HCKHH p-H,
Pycckuit OctpoB, yn. Askc 1., 1.

10, wopmyc L, aym L 214a,
naboparopusi  MeTammopexynux
CTaHKOB.

JlaGopatopust i1 TpOBEACHHS

ObopynoBanue:

TokapHo-¢pe3epHblii MHOrOdyHK. 00pabar. nentp momenn MULTUS
B200-Wx750 ¢ cucremoii UITY OSP-P300AS

YHUBepCAIbHBIN 5-0CEBOW BEPTHUKAIBHBIN (pe3epHbIii oOpadat. I{eHTp
MU-400VA ¢ YITY OSP-P200MA-H

YHuBepcansHbIi ToKapHbIid ctanok SPF-1000P




MPAKTUICCKUX 3aHHTHI7[,
TPpyOnImnoBbBIX W  HUHAUBUAYAJIBHBIX
KOHcyHLTaHHﬁ, TCKYUIETO

KOHTPOJIA n HpOMe)KyTO‘IHOfI
aTTcCTaluu

®pesepnsiii cranok FVV-125D

YuuBepcanbHblii ¢ppesepHsiit cranok JET IMD-26X2 XY
Beprukanbao-pesepusiii cranok OPTI F-45

Cranok yHuBepcanbHo-¢pesepusit JTM-1050TS

YHuBepcanbHbIH ToKapHbIi ctanok SPC-900PA

Cranok TokapHO-BuHTOpe3HbIH OPTI D320x920

JByxnuckoBslii numdosanbHbI cranok PROMA BKS-2500
JByxnuckossrii numdosansHbi ctanHok PROMA BKL-1500

CraHok TOKapHO-BHHTOpe3HBIH Quantum D250x550/ Vario

CraHOK BepTHKaIbHO-cBepamibHbINA HacTonsHBIH OPTI B23 Pro (2 mT)




MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKICHHE BBICIIETO 00pa30BaHHUsI

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IMosuTeXHNYeCKUN MHCTUTYT
(IIxoma)

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBHI OBYYAIOLINXCSA
M0 INUCHUILUIHHE «KANNAPATHO-NPOTPAMMHbIE CPEJACTBA CUCTEM YNIPABJIECHUSI»

Hanpasaenue nmoarorosku 09. 06. 01 UndgopmaTuka u BHIMUCIUTEIbHAS
TeXHHKA

npoduib «ABTOMATH3ALIMS U YIIPABICHUE TEXHOJIOTHYECKUMU TIPOIIECCaMU U
IPOU3BOACTBAMH (IO OTPACIISAM)»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2021



Iinan-rpaguk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

Ne

n/n

Hara/cpoxkn
BbITNIOJIHEHUSI

Bua camocrositeLHOM
padoThI

IIpumepHbIe
HOPMBI
BpeMeHHU Ha
BbINIOJIHEHH €
(uac)

dopmMa KOHTPOJIA

beBpainb

OCHOBHBIE TEXHUYECKUE
TpeOOBaHUS K anmnapaTHOMy U
MPOrPaMMHOMY 00€CTICYECHHUIO
CHCTEM YIPaBJICHUS
00bEKTaMH TEXHOJIOTHYECKOTO
Ha3HAYCHUS

VYeTHbII onpoc

(dheBpaib

OcHOBHBIE XapaKTEPUCTUKH
CHCTEM PEaJIbHOTO BPEMCHHU.
OrnepalinOHHBIE CUCTEMBI
pearbHOro BpeMeH!

JlaGopaTopHas pabora

beBpanb-
MapT

[IporpammuEIe cpencTBa
MOJIETIMPOBAHUS CUCTEM
YIPABJICHUS

JlabopaTtopHas pabota

MapT

[TporpammHoO-anmapaTHblie
cpezacTBa ObICTPOTrO
MMPOTOTUIIMPOBAHUA CUCTEM
YIIpaBJICHHS

10

JlaGoparopHas paboTa

anpenb

HepBI/I‘IHBIe JOaTYUKU CUCTEM
yIpaBJICHUS, Iiepeada u
00paboTKa CHUTHAIOB

YeTHBII onpoc

anpesnb

CoBpeMeHHbIE
aBTOMATU3HPOBAaHHBIC
NIPUBOJIBI KaK IPUMED
pacrpocTpaHEeHHOTO
anmapaTHO-ITPOrPAMMHOTO
TEXHUYCCKOT'O PCIICHHA B
yIpaBIeHUN
MIPOU3BO/ICTBEHHBIMHU
CUCTEeMaMHU

YcTHBII onpoc

anpeb-Man

MoaenupoBaHi€e CUCTEM
yIpaBiIeHUS
HpOI/ISBOJICTBeHHI)IM
HpOHeCCOM NI TEXHUYCCKUM
00BEKTOM

10

JlabGopaTtopHas pabota

Man

AHanu3 KadecTBa CUCTEM
yIPAaBJICHUS], CPEICTBA U

YceTHBIT onpoc




COCO0BI IOCTUKEHUS
3aJIaHHBIX MOKa3aTeJIEH.

9 Mai [ToaroroBka K 3K3amMeHy 18 DK3aMeH

Bcero 90

XapakTepucTuka  3a/laHWil I CAMOCTOSAITEJIbHOH  padoThI
o0yyaromuxcs M MeTOAUYECKHE PEKOMEHAALMH 10 UX BBINOJTHEHHIO;

CamocrosiTenbHasi paboTa acnUpaHTOB HaMpaBlieHa Ha YIUIyOJIIEHHE U
3aKpEIUICHNE 3HAHWM ACIIMPaHTa, Pa3BUTHE MPAKTUUYECKUX YMEHHU M BKIIIOYAET B
cebs paboTy C pEKOMEHIOBAHHON JUTEpaTypod, paboTy C JIEKIMOHHBIM
MaTepuajoM, H3y4yeHUE TEM, BBIHECEHHBIX Ha CaMOCTOSITENIbHYIO NPOpPadOTKY,
NOATOTOBKY K JlabopaTopHbIM 3aHATUAM. Oco0oe BHHMAaHHE TIPH 3TOM
HEOOXOJMMO OOpaTUTh Ha COJEP’KAaHUE OCHOBHBIX IIOJIO)KEHWHW U BBIBOJIOB,
OOBsCHEHHE SBIEHUM M (AKTOB, YSACHEHHE TMPAKTHUECKOTO MPHUIIOKECHHS
paccMaTpuBaeMbIX TEOPETUYECKUX BOMPOCOB. B mpoiiecce 3Toit paboThl aciupaHT
JNOJDKEH  CTPEMUTbCA  NOHATh WU 3alIOMHUTH  OCHOBHBIE  ITOJIOKEHUS
paccMaTpUBaEMOI0 MaTepuaa, MpUMEpPhI, MOSICHAIOIINE €ro, a TAKKE pazo0paThcs

B WJUIFOCTPATUBHOM MAaTCpHUAJIC.

TpeOoBanuss K T1IPeACTABJIECHHI0O W  O(OPMIICHHIO Ppe3yJabTaTOB
CaMOCTOAITeJIbHOI PadoThI;

B xauectBe QopM M METOJOB KOHTPOJS CaMOCTOSITEIBHOM paboToi
oOyJaroluxcs HUCMHOJIb3YIOTCS: MPOCMOTP M MPOBEPKA BBIMOJHEHHONW padOThI
IIpEnoAaBaTeyieM, OpraHM3alus CaMOIIPOBEPKH, CEMHUHAPCKUE 3aHATHSA, 3aluTa

OTYETOB O MPOJICITAHHON PadoTe, MPOBEICHUE YCTHOTO OMPOCa.

Kpurepuu oueHk# BbINOJHEHHS CAMOCTOATENbHOI Pa0OTHI.
KpurepusiMmu olieHKH pe3ynbTaTOB CAMOCTOSATEIBLHON paboThl 00y4arOIINXCsl
SBIISIIOTCA:

—  YpPOBEHb OCBOEHMS Y4€OHOT0 MaTepuaa;




— YPOBCHbL YMCHHA  HCIOJIB30BATh TCOPETUYCCKHUE 3HAHHA  IIPHU
BBIIIOJIHCHUH IIPAKTUYICCKUX 3a/1aq,
— 000CHOBAHHOCTH M YETKOCTh M3JI0KECHUS MarcpuaJia,

— YCTHBIﬁ OIIpOC IIpH CAa4C BbIITOJIHCHHBIX HHAWBUAYAJIBbHBIX SaﬂaHHﬁ.
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MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPABOBAHU ST POCCUMCKON OEJJEPALINU
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

[HonuTexHNYEeCKUA HHCTUTYT
(IIxoma)

®OH/I ONEHOYHBIX CPEJCTB
M0 INUCHUILUIHHE «KANNAPATHO-NPOTPAMMHbIE CPEJACTBA CUCTEM YNIPABJIECHUSI»

Hanpasiaenue noarorosku 09.06.01 MudopmaTuka U BbIMUCTUTEIbHAS
TeXHHKA

npoduib «ABTOMATH3ALIMS U YIIPABICHUE TEXHOJIOTHYECKUMH IIPolieccaMi 1
POU3BOJICTBAMU (IIO OTPACIIAM)»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2021



MMacnopt ®OC

Kon n popmyimmposka

Jrtansl (OPMUPOBAHUA KOMIETEHIMH

KOMIETeHIHH
OIIK -1 Bragenue 3Haer METO/Ibl HAYYHO-UCCIIEI0BATEIBCKOM AEATEIbHOCTH
METO/10]10THEH IUIAHUPOBAThH HAYYHO-UCCIIEN0BATELCKHE U
TCOPETHICCKUX H IIOMCKOBBIE UCCIIEI0BAHMS B 00JaCTH aBTOMATH3aI[HH
OKCICPUMCHTAILHBIX Ymeer Y YIIPABJICHHS B TEXHUYECKUX CUCTEMAX B
HCCICIOBAHIH B 3aBHCHMOCTH OT IIOCTaBJIEHHBIX IICJICH U 3a1a4
obnacTtu -
npodecCHORATBHOf Bragcer | TEXHOTOTHSIMI IUIAHUPOBAHNS B HpO(beCCI/IOHaJEBHOI/I
NeSTEIBHOCTH JEATENBHOCTH B cepe HayYHBIX MCCIENOBAHMUI
OIIK-3 criocoOHOCTH K COBpPEMEHHBIC MTPOOJIEMBI i METOJIOJIOTHIO
pa3paboTKe HOBBIX 3Haer TEOPETHYECKHMX M IKCIIEPUMEHTAIIBHBIX PabOT B
METOJI0B UCCIIEAOBAHUS o0nactu npodeccruoHaIbHON 1eATeIbHOCTU
1 UX IPUMCHCHNC B HCIIOJIb30BATh PE3YIIbTAThI OKCIIEPHMEHTATBHBIX
CaMOCTOATENBHOH Ymeer UCCIIEN0BAHMI B IPO(ECCUOHAIBLHOM IEATEIBHOCTH
Hay4HO-
HCCIIEI0BATENBCKOU
JeSTCIBHOCTH B CIIOCOOHOCTBIO K pa3paboTKe HOBBIX METO/IOB
06IACTH Biazeer | TEOPETUUECKOTO M DKCIIEPUMEHTAIBLHOIO PELICHHS
npodecCuoHAITbHON Hay4HBIX 3a/ia4
JEATENBHOCTH
T1K-3 crmocoGHOCTE COBPEMEHHBIE METObl MATEMATHYECKOTO OMHUCAHUA,
CTPOMTH U 3paeT YUCIEHHOTO U aHATMTHYECKOTO MCCIIEJOBAHUS
BepU(PUIMPOBATH MoIeel pasInYHbIX (U3MYECKUX MIPOLIECCOB U
MareMaTHYECKHe TEXHUYECKHX YCTPOUCTB Ha MX OCHOBE
MOZECJIH CHCTEM IPUMEHSTH COBPEMEHHBIE IPOIPAMMHBIE TIPOIYKTHI,
yUpaBJICHUS TEOPETUUECKHE M IKCIICPHMEHTATLHBIE METO/IbI
nponeccamMmn u Vmeer HOCTPOEHUS. MATEMATHYECKUX MOJIETIEN TEXHMYECKUX
obbekTamMu B CHCTEM, BBITIOJIHATE MX BEPU(DHUKAIINIO, HCCIIEIOBAHUE
TEXHUYECKHX CUCTEMAX Y AHAIH3
Ha OCHOBE
COBPEMEHHBIX
AHATMTHYECKHX U
YHCIIEHHBIX METOIOB C
NPUMEHEHHEM CPEJICTB
BBIYMCIUTEIIFHON
TEXHUKH,
CrennaaIn3upoBaHHbIX HaBBIKAMH TUIAHUPOBAHMS ¥ IPOBEICHHS
UM YHUBEPCAIbHBIX HKCIIEPUMEHTOB, CTATUCTHYECKON 00pabOTKU 1
HPOrpaMMHBIX BIIAJICET UHTEPIPETAIINH UX PE3YJIBTATOB C IENBI0 OICHKH
HPOAYKTOB, JIOCTOBEPHOCTH TIOJTyIaeMbIX MATEMATHUCCKUX
COBPEMCHHBIX MoJieliell TMHAMHYECKHX 00BEKTOB H TPOIIECCOB
KOHTPOJIBHO-
U3MEPUTEIBHBIX

KOMILJIEKCOB; BJIaJICHHE
HaBBIKAMHU YHCIIEHHOTO
Y HaTypHOTO
AKCIIEPUMEHTA; yMEHHE
aHAJIM3UPOBATh U




0000111aTh pe3yabTaThI

3KCIIEPUMEHTOB
TTIK-4 ymente METO/IbI COBPEMEHHON TEOPUH aBTOMATHYECKOTO
paspabaTbiBaTh u 3Haer yIpaBiieHus!, UHHOPMAIIMOHHBIX TEXHOJIOTHH 1
CO371ABATH HA YPOBHE CHCTEMHOI'O aHAJIN3a
MAaKEeTOB ¥ IIPOTOTHUIIOB BBHIOMPATh METOBI ¥ Pa3pabaThIBATh AITOPUTMBI
CHCTEMBI pEIleHNs 3a/1a4 yIpPaBIEHHs ¥ IPOEKTUPOBAHMS
aBTOMAaTHYECKOTO Vateer 00BEKTOB aBTOMATH3AlUK, 0OOCHOBHIBATh
yIpaBJIeHHs, [PUHUMAEMBIE PEIIECHHUS, OCYIIECTBIIATH OCTAHOBKY
BBITIOJIHATH HANAAKY ¥ BBIIOJIHATH SKCIIEPUMEHTHI 110 IIPOBEPKE UX
yIpaBJieHHe KOPPEKTHOCTH M 3)PEKTHBHOCTH
HPOMBIIUICHHBIMA OIBITOM COCTABJICHHUS TEXHMYECKHUX 3aIaHUMH 1
(TEXHHYECKUMH) y4acTHs B pa3paboTKe ammapaTHbiX W/Hid
obOBeKTaMHU 1 Brancet IPOrPaMMHBIX CPEJICTB CHCTEM aBTOMATHYECKOTO
npormeccamn yIIPaBJICHUS
YK-2 cnoco6HOCT OCHOBHBIE KOHIIENIIMY COBPEMEHHOM (unocodhuun
HPOEKTUPOBATH U 3Haer HayK{, OCHOBHBIE CTa{MU SBOJIIOIMYU HAyKH, ()yHKIHMHU
OCYIIECTBIIATh ¥ OCHOBAaHMsI HAYYHOM KaPTUHBI MUpPa
KOMILJICKCHBIC UCII0JIb30BATh MOJ0KEHHS U KaTeropuu (Gpuiocoduu
UCCICIOBAHNA, B TOM Vmeer HayKH JUIS aHAJIM3a U OIICHUBAHMS Pa3INYHbIX (PaKTOB
ucne Y SBJICHHUI
MEXKIMCIUIIMHAPHBIE,
Ha OCHOBE I[EJIOCTHOTO
CHCTEMHOIO Hay4YHOTO 5
MHPOBO33PEHHS METO/I0JIOTHYECKMMH OCHOBAMU COBPEMEHHOMN HayKH,
HCTIONB30BAHMEM BIIAJICET HaBBIKAMU TUIAHUPOBAHUS M 00PaOOTKHU PE3yIIbTaTOB
SHAHWH B O6IACTH Hay4YHOIO KCIEPUMEHTA
ucropuu u punocopuu
HAayKd
0COOEHHOCTH MPEJICTABIEHHS PE3YIbTATOB HAYUYHOM
3naer JIeSITEIbHOCTH B YCTHOW M MUCbMEHHOM (opMe Ipu
paboTe B POCCUHUCKHMX ¥ MEXKIYHAPOIHBIX
WCCIIEN0BATENBCKMX KOJIEKTUBAX
YK-3 roToBHOCTB cle1oBaThb HOpMaM, IPUHITHIM B HAYYHOM OOLIEHUH
y4acTBOBaTh B paboTe Vaeer 1pu paboTe B POCCHNCKUX M MEKITYHAPOIHBIX
POCCHIICKHX U WCCIIEN0BATENBCKMX KOJUIEKTHBAX C LENTbI0 PEICHHUS
MEXKYHAPOIHBIX Hay4HBIX M HayYHO-00pa30BaTEIbHBIX 3a1a4
HCCICNOBATCIbCKAX HABBIKAMU aHAJIN3a OCHOBHBIX MUPOBO33PEHUYECKUX U
KOJITIEKTHBOB 11O METOI0JIOTHYECKHX POOJIEM, B T.4.
PCIICHUIO HAYTHBIX 1 MEXIUCIUILUIMHAPHOTO XapaKTepa, BO3HUKAIOIIMX TIPU
Hay4HO- paboTe M0 PEIIEHUIO HAYYHBIX ¥ HAy4YHO-
0bpasoBaTeNbHbIX 00pa30BaTeNbHBIX 33/1a4 B POCCUICKUX MU
3anau BIIAJIEET

MEXIYHAPOAHBIX MCCIICA0BATECIbLCKMX KOJIJICKTUBAX,
TEXHOJIOTUAMHA OUCHKH PE3YIbTAaTOB KOJIJICKTHBHOM
ACATCIIBHOCTH IO PCHICHUIO HAYYHLIX U HAYYHO-
O6pa30BaTeJ'IBHI)IX 3aJa4, B TOM YHUCJIC BeHyIHeﬁCﬂ Ha
HHOCTPAHHOM A3BIKC




Ne KonTponupyemsie Kopp! u sTansl popMupoBanus OneHouHble CpeacTBa
n/n paszensl / TeMbl KOMIIETEHIIUN TEKYIIUN IPOMEXKYTOUHAs
JUCIUTUTUHBI KOHTPOJIb aTTecTanus
1 | Pazgen |l OIIK-1, YVK-2 3HaeT YO-1 9K3aMeH
[IporpammupoBanne Bompochsl 1,2
IJIK. Cpena yMmeeT I1P-6 JK3aMEH
paszpabotku Step 7- BOIpochl 3,4
Micro/WIN 32 BIIAJIEET I1P-7 3K3aMeH
BOIIPOCHl 5,6
3Haer VO-1 9K3aMeH
BOIIPOCHI 5,6
Pasnen 2. CucreMsl Ymeer 11P-6 9K3aMEH
2 8 OI1K-3,YK-3
ynpasnenus ¢ [IJIK BOIIPOCHI 6
Bnaneer [1pP-7 3K3aMEH
BOIpOCHl 7,8
3Haer YVO-1 9K3aMeH
BOIIPOCHI &
Pasznen 3. SCADA- Ymeer I1P-6 9K3aMeH
3 I1K-3
CHUCTEMBI Borpockl 9,10
Bnaneer [1pP-7 3K3aMEH
Bomnpockl 11
3HaeT YO-1 9K3aMEH
Pasnen 4. Jlatunku ompocer 11,12
4 oOpaTHBIX CBsI3ell B TIK-4 Ywmeer I1P-6 9K3aMCH
aBTOMATHU3UPOBAaHHBI Bonpocel 12,13
X IIpUBOZIAX Bnaneer I1pP-7 3K3aMEH
Bonpocsl 14
Paznen 5. 3HaeT YO-1 JK3aMeH
ATmaparHo- Bonpocsl 14
TporpaMMHas YmMmeer I1P-6 9K3aMEH
5 peanu3anus OI1K-3
BOIpoCHl 8,9
3aMKHYTBIX
KOHTYDOB B CEPBO BJIaJICET I1P-7 AK3aMEH
3JIEKTPOIIPUBOLAX Bornpockl 10
IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI
Koa n Jransl popMUpPOBAHHS KpUTEepUuHn MOKAa3aTeJn 0aJLIbI
¢dopMyupoB | KOMIETEeHIMH
Ka
KOMIICTCHIINH
OIIK -1 3HaeT METOJIBI COOTBETCTBHE omnpeneacHue 45-64
BJIaJICHUE (TIOpOTOBEI | HAYYHO- BBIOPAHHBIX METOJIOB HAYYHO-
MCTO,Z[OJ'IOI‘I/Ief/i ypOBeHI:) nucciaeaoBaTeii METOA0B UX HUCCICO0OBATCIBCK




TEOPETHYECKH BCKOU [EJISIM 1 33]1a4aM | O JeSITeIbHOCTH
X 1 JIeSITCIIbHOCTH
3KCIIEPUMEHTA IUIAHUPOBATh | IJIAHUPOBAHHUE CIIOCOOHOCTH 65-84
JIBHBIX Hay4HO- Hay4YHO- [UIAHUPOBATH
HCCIIeJOBaHU I UCCIea0BaTeNl | MCCIEI0BATENbCK | HAYYHO-
B 00JacTH BCKHE H W€ U MIOUCKOBBIE | MCCIIEIOBATEIbCK
npodeccronan MTOUCKOBBIE UCCIIEOBAHUSA B | M€ M IOUCKOBBIE
bHOM UCCIIeI0BaHus | 00JacTH UCCIIEIOBAHUS B
e TeTbHOCTH B o0yracTu aBTOMAaTH3aluu U | objacTu
yMeeT aBTOMATH3aIM | YIIPABJICHHS B ABTOMATH3AIUH U
(MpOABUHYT | U U TEXHUYECKUX yIIpaBJIeHHs B
BIiA) yIPaBJICHUsI B | CHCTEMax B TEXHUYECKUX
TEXHUYECKUX | 3aBUCHMMOCTH OT | CHCTEMax B
cucTeMax B MOCTaBJIEHHBIX 3aBHCUMOCTH OT
3aBHCHMOCTH | IeJIeH U 33134 MOCTaBJIEHHBIX
oT uesnei u 3aaau
MOCTABJICHHBI
X LIeJIed "
3a71a4
TEXHOIIOTUAM | TEXHOJIOTUH CIIOCOOHOCTh 85-100
1 MJIAHUPOBAHUS B | TUTAHUPOBAHUS B
IUTAHUPOBAHU | ripodheccuoHaNb | TpodeccHoHalb
1B HOMI HOM
BIIaJIeeT npodeccrona
Aeet p (bu JIEATEIIbHOCTH B | ICSITEJILHOCTU B
(BEICOKHH) AIbHOH cdepe HaydHBIX | cpepe HaydIHBIX
JeSTEIIbHOCTH PC HayHHbI PC HayHb!
B chepe HCCIIEIOBAHU I HCCIIeIOBAaHU I
Hay4YHBIX
HCCJIeIOBAHUN
COBPEMEHHBIE | 3HAHHE oIpe/ieNicHne 45-64
npoOJieMbl M | METOMOIOTHH METOIOJIOTHH
METOAOJIOTHIO | TeopeTUUECKUX | TEOPETUYECKUX
TEOPETUYECKU | 1 -
3HaeT X 1
. SKCIEPUMEHTANl | SKCIIEPUMEHTAIIb
(TIOpOTOBBIH | SKCTIEpUMEHTA
OIlK-3 bHBIX paloT B HBIX paloT B
5 YPOBCHB) JIHBIX pa0oT 6 6
CIIOCOOHOCTD K
. B O61ACTH obyiactu obytactu
a3paboTke
pasp npodeccrona npodeccuoHalb | mpodeccruoHalb
HOBBIX JbHOI HOU HOU
METO/I0B
A gesarenbHocTh | ACATCIIBHOCTH
HCCIIEIOBaHUSI
HUCIIONb30BaTh | PE3YJIbTAThI 65-84
1 UX e3VIIETATEL CITIOCOOHOCTH
NPUMEHEHHUE B pesy OKCIEPUMCHTAIT |y om1p30BaTh
SKCIEPHUMEHTA | L HpIx
CaMOCTOATENb eer R Pe3yJIbTaThI
HOH Hay4YHO- Z,H OBHH e HUCCJICIOBAHNH B | sKCTIEpUMEHTATLH
uccseaoBare 511711)) yr 5 npo(ecCHOHANb | BIX HCCIe0BaHUiA
bCKOH HOH B
npodeccuona
JCATCIIBHOCTHU JBHOI IEeATECIIPHOCTH HpO(I)eCCI/IOHaHLHO
B o0yractu U e TENHbHOCTH
JEATENLHOCTH
npoeccruonan 5 85-100
BHOI CIOCOOHOCTL | paszpaboTka CIIOCOOHOCTH K -
K
JeATEITBHOCTH 0 . HOBBIX METOJIOB | pa3paboTKe
aboTK
PaspabotKe TCOPETUIECKOTO | HOBLIX METO/I0B
BIIajIeeT HOBBIX
(BBICOKMI) METOJIOB 1 TCOpCTHHECKOTO
A SKCIEPUMEHTAN | i
TEOPETUUCCKO
ron BHOT'O PCIICHUA | skcriepUMEHTAIIb

JKCIIEpUMEHTA

HAYYHBIX 3a1a4

HOT'O peIIeHUs




JIBHOTO

HAaYYHBIX 3a4a4

pemieHus
HayJHBIX
3a/1a4
COBpEMEHHBIE | oTmpeseeHue 45-64
METO/TBI MCTIZ)HH METO/IbI
MaTeMaTHYeCK
Matemarnueckoro | MATEMATHHCCKOT
oro omucamus, | oo 0 omHUcaHus,
YUCIIEHHOTO U ’
1K-3 AHATUTHHYECKO | o CHHOTO AHCIICHHOTO 1
CIIOCOOHOCTH 3HACT o AHAJIUTUYECKOTO AHAJIUTHYICCKOTO
CTPOUTH U N HCCIIETOBAHMS HUCCIICIOBAHUS
epid o8 (TOporoBEI | UCCIeAOBaHUS Moxeneii Monencit
BepUpUIH .
pHGUIIP YPOBEHB) MOJIEIIeH A
aTb PATHIHBIX pa3IUYHbBIX Pa3IMYHbIX
MaTeMaTHUYECK M3WYECKUX
e MoJie (usiaecrix 1c'11) OIIECCOB H Pusnicciux
ve MOJIeNn
. FPOLECCOB 1 TEXHI/I‘IGCKI/IX HpOLecCoB 1
cueTeM TEXHUYECKUX N TEXHUYECKUX
yIpaBJICHUS N YCTPOMCTB Ha MX N
YCTpOUCTB Ha YCTPOUCTB Ha UX
TporeccamMu u OCHOBE
HUX OCHOBC OCHOBE
00BEKTaMH B
TEeXHUYECKUX IIPUMCHSITD COBpPCMCHHBIC 65-84
crucTeMax Ha COBPEMCHHBIC [IpOrpaMMHBIE CII0OCOOHOCTH
OCHOBE IIporpaMMHBIC HpoﬂyKTI)I MPUMEHATH
b
COBPEMEHHBIX TIPONYKTBL, Teopernueckue | COBPEMCHHBIC
aHAIINTHYECKH TCOPETHHCCKH | | TPOTPaMMHBIE
cn MPOIYKTHI,
Xu SKCIEPUMEHTAII
GHCIIEHHBIX JKCIIEPUMEHTA BHBIC METOJTBL TEOPETHUUCCKUEC U
JILHBIC 3KCIICPUMEHTANIbH
METOMOB © IIOCTPOEHUS
yMmeer METO/TBI bIe METOJIBI
HPHMEHEHHEM ( MaT€MAaTHYCCKU
MPOJABUHYT | MOCTPOCHUS MOCTPOCHUS
CPEeICTB N
i X Mojelen
BBIYHCIIATEIbH bit) MATEMaTHHIECK pit MaTeMaTHIECKHX
Ol TEXHHKH nX Mopeneit TEXHUYECKUAX Mojieneit
2
CIIENUATM3UPO TCXHUYICCKUX CUCTEM, TEXHUYECKUX
BaHHBIX WU CHCTCM, BBITIOJTHATH UX CUCTEM,
YHHBEPCAIBHBI BBINONHATH MX | pepyhHKALIUIO BBITIOJHSITD UX
2
X BepUPUKAIUIO HICCTICIOBAHIIE 1 BepUUKAIHIO,
MPOTPAMMHBIX ) aHaIN3 HCCJIICIO0BAaHHUEC 1
IIPOLYKTOB, HCCIIeIOBaHNE aHaIN3
COBPEMEHHBIX 1 aHajn3
KOHTPOJILHO- HaBbIKAMHU TUTAHUPOBAHKE U | CLIOCOOHOCTH 85-100
HU3MEPHUTEIbHBI IJIaHUPOBAHU | IpOBEAECHUE TUTAaHAPOBATH U
X KOMILJICKCOB; an SKCIEPUMEHTOB, | MPOBOAUTE
BIIaJICHHE HPOBCACHUA | crarycriueckoi | 2NCHEPHMCHTEL
HABLIKAMU IKCIIEPUMEHTO 06PAGOTKH 1 CTAaTUCTUYECKYIO
B 00paboTKy 1
YHUCIIEHHOTO U > MHTEpIIPETALIN P Yy
HATYPHOTO CTaTHCTUYECK MHTEpIpEeTaLH
SKCIIE oit 06paGorkn | MX PESYABTATOB |y yesvnpratos ¢
pUMEHTA
) u C LENBIO OUCHKH | 1onp10 oHeHKH
; YMEHHE BiIaAceT y unTepnperamy | AOCTOBEPHOCTH | 510CcTOBEPHOCTH
aHAIIM3UPOBAT | (BBICOKHMI)
b ¥ 0000111aTh 1 ux NOJTy4acMbIX MOJTy4aeMBbIX
pe3yIIbTATEI PE3yJIbTaTOB C MaTeMaTI/I:-IeCKI/I MaTeMaTHIECKNX
JKCIIEPUMEHTO OCJIBIO X MOJAECIeU Mozeneu
B OLICHKHU ITUHAMHUYECKHUX JUHAMHUYCCKUX
JOCTOBEPHOCT | GELEKTOB H 00BEKTOB H
u [POLIECCOB MIPOIIECCOB
MTOJTy4aeMBIX
MaTeMaTHYECK

HX MoJenen




IIMHAMHAYECKHA
X 00BEKTOB U

IIPOIIECCOB
METOBI METObI oTmpeeIcHUES 45-64
COBpPEMEHHOH | COBpEeMEHHOH METO/I0B
Teopuu Teopuu COBpPEMEHHOI
aBTOMAaTHYECK | aBTOMAaTHYECKOTO | TEOpUH
3HAET oro yIpaBieHUs, ABTOMAaTHYECKOTO
(moporoBerit | ympaBieHusi, | WHGOPMAIMOHHBI | YIPaBICHHUS,
YPOBEHB) nHPOPMAITHOH | X TEXHOJIOTHH H HH()OPMAITMOHHBI
HBIX CUCTEMHOTO X TEXHOJIOTHH U
TEXHOJIOTHH U | aHajm3a CHCTEMHOTO
CHUCTEMHOTO aHanmsa
aHanm3a
BEIOMpPATH METO/BI U CIOCOOHOCTD 65-84
METOJTBI U aNTOPUTMBI BEIOMPATh METOTBI
paspabateiBaT | pemieHws 3a/1aq 1 pa3pabaThIBaTh
b QITOPUTMBI | YIIPaBICHUS aJITOPUTMBI
CIICHUS SlICHUS 3a1a4
[1IK-4 ymenue p p !
3amaq yHOpaBIeHHs 1
pa3pabarsiBat
yhpaBieHuS U MPOEKTUPOBAHUS
b ¥ CO3/IaBaTh
MIPOEKTUPOBAH 00BEKTOB
Ha YpOBHE
nst 00BEKTOB aBTOMATH3AIINH,
MaKeTOB U
ABTOMAaTH3aIN 000CHOBEIBATH
MIPOTOTHITOB
u, MIPUHUMAEMbIC
CUCTEMBI yMeer
000CHOBHIBATH pelieHus,
aBTOMAaTU4eCK | (IPOJBHUHYT
oro i) MIPUHUMAaEMBbIC OCYIIECTBIISTH
pelieHus, MOCTaHOBKY U
yIpaBIeHUS,
OCYIIECTBIISTh BBITIOJIHSTh
BBITIOJTHSATh
ITIOCTaHOBKY H SKCIIEPUMEHTHI I10
HaJIAAKy U
BBITIOJTHSATh MpoBEpKe UX
yIpaBleHue
9KCIIEPUMEHT KOPPEKTHOCTHU U
MTPOMBINIUICHH
bl 110 a¢dhexTuBHOCTH
BIMH
IIPOBEPKE UX
(TEXHHYECKIM
KOPPEKTHOCTH
1) 00BEKTaMH u
W TIpolleccaMu
port a¢dhekTuBHOC
TH
OTIBITOM COCTaBJICHHE CIOCOOHOCTH 85-100
COCTaBJICHHS | TEXHHYECKUX COCTaBIISITh
TEXHUYECKUX | 3aJaHUN U TEXHHYECKUE
3aJJaHul 1 yuacTus B 3aJIaHus U
y4acTus B pa3paboTke y4acTBOBaTh B
paspaboTke anmapaTHBIX pa3pabotke
BJIaJieeT anmapaTHbIX n/unm arnmnapaTHbIX
(BBICOKMIT) n/vunm MIPOTPaMMHBIX W/uim
MIPOTPaMMHBIX | CPEACTB CUCTEM MPOrPaMMHBIX
CpeAcCTB ABTOMAaTHYECKOTO | CPEICTB CUCTEM
cucTeM yIIpaBIICHUS aBTOMATHYECKOTO
ABTOMAaTHYECK yIpaBICHHUS
oro
yIpaBIICHAS
YK-2 OCHOBHBIC OCHOBHBIC omnpenencHue 45-64
CHOCOOHOCTH | 3HAET KOHIICTIITUH KOHIIETITUH OCHOBHBIX
MPOEKTUPOBaT | (IOPOTOBBIN | COBpEMEHHOW | COBPEMEHHOM KOHILICTILINIA
b U YPOBEHB) ¢dunocodun dunocodun COBPEMEHHOMU
OCYITIECTBIISITh HAyKH, HayKH, OCHOBHBIC | (prutocodum




KOMILJICKCHBIE OCHOBHBIC CTaiuu HAyKH, OCHOBHBIC
HCCIIEIOBAHNS, CTaJIH SBOJIIOIMY HAYKH, | CTaJUHU SBOIIOIUH
B TOM YHCIIE SBOJIOIMH (byHKIWY 1 Haykd, (QyHKIHA
MEXTUCITUTLIN HayKH, OCHOBAaHUS Y OCHOBaHHUS
HapHbIE, Ha (byHKIINHT 1 Hay4HOHU Hay4YHOH KapTHUHBI
OCHOBE OCHOBaHUS KapTHHBI MHpa MUpa
LIEJIOCTHOIO Hay4HOU
CHCTEMHOTO KapTUHBI
HAYYHOTO MHUpa
MHPOBO33PEHU HCIIOJIBL30BaTh | MCIIOJIBL30BaHUE CIIOCOOHOCTH 65-84
sc MTOJIOKCHUS U | TIOJIOXKCHUH U HCIOJIb30BaTh
WCTIOJTb30BaHH KaTeropuu KaTeropuit MTOJIOKEHUS 1
€M 3HaHWH B veer ¢unocodun (unocodum KaTeropuu
obnactu z/n - HAYKH JJIs HayKH JUIS dbunocodun
HUCTOPHH U o 1711) ) YT | ananusa n aHam3a u HAaYKH IS
¢dunocodun OTICHUBAHUS OTICHUBAHUS aHanu3a u
HayKH Pa3IMIHBIX Pa3IMIHBIX OLICHMBAHUS
(hakToB U (hakToB U Ppa3IUYHBIX
SIBJICHUI SIBJICHUI (hakTOB U sIBIEHUI
METOJIOJIOTHYE | METOMOJIOTHIECKU 85-100
oTpeJiesieHIe
CKUMHU € OCHOBbBI
. METOI0IOTUIECKU
OCHOBaMU COBpEMEHHOU
. X OCHOB
COBPEMEHHOW | HAayKH, HABBIKH .
COBpEMEHHOU
HaYKH, TUTAHUPOBAHUS
BIIasieeT HAYKH, HABBIKAMHU
. HaBBIKAMHU 00paboTKn
(BBICOKMI) IJTAHUPOBAHUS U
TUTAHUPOBAHU | PE3YJIbTATOR
00paboTKu
st 1 00pabOTKH | HAYIHOTO
pe3yIbTAaTOB
pe3yIbTaTOB JKCIIEpUMEHTA HAVAHOLO
HAY4YHOI'O Y
JKCIIEpUMEHTA
IKCIIEPUMEHTA
YK-3 0COOEHHOCTH
TOTOBHOCTBIO IIPEICTaBIIEH
Y4aCTBOBATH B s IIPENICTABIIEHUE | OIpPENENICHUE
€3yJIbTaTOB €3yJIbTaTOB
pabote PE3YIIBTATOB PE3YIIBTE PESYIIbTE
POCCHICKHX U HayHO# HAay4YHOU Hay4YHOU
MEXTyHapOIH JIESITETBHOCTH B | AESATEIIBHOCTH B
JIESITETBHOCT . .
BIX A B veTHON i | YETHOH M YCTHOU U
uccienoBaren HHCZMeHHOfI MHUCbMEHHOU MHCbMEHHOM
3HAET
B, (moporoseiii | Gpopme npu (bopme npu (bopme npu
KOJLICKTHBOB ypOBEHD) aé)OTe Bp paboTe B pabore B
MO PeuicHN . o
O PCLICHHIO p o POCCUUCKHX U POCCUUCKHX U
HAYYHBIX U POCCUNCKHX
MEXIYHAPOIHBI | MEXKTYHAPOIHBI
HAay4HO- u
06p330BaTeJ'H) MEXIYHApO X X
HBIX 33184 HEIX HCCIENOBATENBC | UCCIIEIOBATENBC
KHX KHX
HCCIEN0BATE
KOJUIEKTHUBaX KOJUIEKTHUBaxX
JIbCKUAX
KOJUJIEKTUBAX
CIIEJTIOBaTh HOPMBI, CIIOCOOHOCTh
HOpMau, IIPUHATHIE B CIIEI0BATH
yMmeer MPUHATHIM B | HAYYHOM HOpMaM,
(TpoBUHYT | HAYYHOM OOIICHUH TTPU MIPUHSTHIM B
bIiA) 00ILeHUN pabore B Hay4HOM
npu paboTe B | pOCCUICKUX U OO0IIeHNH TIPU
POCCHICKHMX | MEXIYHApOJIHBI | paboTe B




u X POCCUICKUX U
MEXYHAPO | MCCIIEOBATENLC | MEXKITyHAPOIHBI
HBIX KHX X
WCCIIeIOBAaTE | KOJUICKTUBAX C | UCCIIEAOBATEIBC
JTBCKHUX LENIBIO PEIICHHST | KUX
KOJUICKTHBAX | HAYYHBIX H KOJIJICKTHBAX C
C LIEJBIO Hay4YHO- LEJBIO0 PEIICHHS
pereHus o0Opa3oBaTeNlbH | HAYYHBIX H
HAY4YHBIX U BIX 337124 Hay4YHO-
Hay4YHO- 00pa3zoBaTeIbHBI
oOpa3zoBaten X 3a1a4
BHBIX 33124
HaBBIKAMHU
aHaim3a CIOCOOHOCTh
HaBBIK aHAJIN32
OCHOBHBIX aHAJM3UPOBAThH
OCHOBHBIX
MHUPOBO33PEH OCHOBHBIC
MHPOBO33pEHYE
YECKHX U MHPOBO33pEHYEC
CKUX U
METO0JIOTH KUE U
METOI0JIOTHYEC
YECKHUX METOI0JIOTUYECK
KHX TIpo0sieM, B
npobiieM, B . ue npoOIeMbl, B
T.4. T.4.
MEKIUCIUTUTHH
Mexmenn | MEXIUCIUTUTMHA
WHApHOTO p pHOTO
Xapakrepa,
Xapakrepa, Xapakrepa,
BO3HHUKAIOIINX
BO3HUKAIOIIN BO3HHUKAIOIINX
npu pabore 1o
X Ipu padote npu pabore 1o
PEIIEHHIO
0 PEIICHHIO PEIIEHHIO
HAYYHBIX U
HAY4YHBIX U HAYYHBIX U
Hay4YHO-
Hay4YHO- Hay4YHO-
o0Opa3oBaTenbH
oOpazoBaten 00pa3zoBaTeIbHBI
BIX 33124 B
BHBIX 33124 B . X 3a/1a4 B
. POCCHIMCKHX M .
BIIAJICCT poccuiickux POCCHICKHX U
. MEXTyHaPOIHBI
(BBICOKMIT) 4503051 X MEXTyHApOIHBI
MEXTyHApOJ X
yHap HCCIIEI0BATEIBC
HBIX X HCCIIEIOBATEIBC
uccleoBaTe KHX
KOJIJICKTHBAX;
JIBCKUX KOJIJICKTHBAX;
TEXHOJIOTHUSIMH
KOJJICKTHBAX TEXHOJIOTHUSIMH
] OIIEHKH
; OILICHKH
pe3yabTaToB
TEXHOJIOTUSIM . | pe3yabTaroB
KOJIJICKTHBHOM .
Y OLICHKH KOJIJICKTHBHOM
JeSITebHOCTH
pe3yabTaToB JeSITebHOCTH
0 PEIICHHIO
KOJIJICKTHBHO 0 PEIICHHIO
. HAy4YHBIX U
i HAy4YHBIX U
Hay4YHO-
TEeSITeTbHOCT Hay4YHO-
o0Opa3oBaTenbH
U 10 00pa3oBaTeIbHbBI
BIX 33/1a4, B TOM
PETICHHIO X 3a/1a4, B TOM
qucie
HAY4YHBIX U . qucie
BeyIIeHCs Ha .
Hay4YHO- BeyIIeHcs Ha
HWHOCTPAHHOM
oOpazoBaTen WHOCTPaHHOM
SI3BIKE
BHBIX 3aJ1a4, SI3BIKE

B TOM YHCJIC




BEAYLIEUCS
Ha
WHOCTPAHHO
M SI3BIKE

MeToauyecKkue peKoMeHIaIUN, ONpeesiioue Mpoueaypbl OleHHBAHUS
pe3yJbTAaTOB OCBOEHMSI JUCHMILIUHBI

OneHo4vHbIe cpeacrea nJjas HpOMe)l(yTOqHOﬁ arrecranmmmu

[IpomexxyTOouHass arrecTalus aclUpaHTOB MO JAUCLHUIUIMHE «ATapaTHO-
IIPOTPAMMHBIE CPEICTBA CHUCTEM YIPABJICHUS» IPOBOJUTCS B COOTBETCTBUM C
JIOKaJIbHBIMH HOpMATUBHbIMU akTamMu [IBDY u sBisgercs o0s3aTenbHOM.

B kadectBe BMAAa NOPOMEXKYTOYHOM aTTECTALMM IO  JUCLHILUIMHE
IIPETYCMOTPEH 3K3aMEH B JOPME YCTHBIX OTBETOB Ha BOIPOCHI IK3aMEHALMOHHBIX
OMJIETOB.

Bomnpocsl 3xk3ameHa
1. SI3bixku iporpammupoBanmst [TJIK. O6rast xapakreprictuka cpeapl STEP 7-Micro/WIN
32.
2. Ammapatnas crpykrypa [IJIK. OcHOBHBIC BHIIBI IaTYMKOB B TEXHUYECKUX CHCTEMAX,

ux conpspkenne ¢ [UIK.

3. IlIpomecce B ITVIK 1 X XapaKTepUCTHKH.

4. TUIK B ctpyktype CAY. Untepdeiichl. [loneBbie MMHBL.

5. TUIK B cucremax [11]/]-perympoBanusi.

6. IIJIK B pacmpeneneHHbIX CUCTEMAaX YIPaBIICHUSI.

7. Peamzanus Ha [TJIK vHTEIIEKTYaIbHBIX PETYIISITOPOB.

8. SCADA-cucrema: Ha3HaueHHE, COCTaB, TpeOOBaHHWSA TP TPOCKTUPOBAHHH,

MpOrpaMMHOE 0OECTICUEHHE.

9. YenoBeko-MalllMHHBIE ~ WHTEPQEWCH:  Ha3HAY€HWE, MPOrPaMMHPOBAHUE U
nporpammisie cpebl. WinCC kak iporpammuas cpena it co3nanus SCADA-cucteM.
10. Paznenennbie cucrembl Ha ocHoBe cTaHmapta OPC.

11. JlaTuMku TONOKEHHUST B CUCTEMAaxX YIPABIICHUSI ABWKCHUEM. Bujbl, Ha3HayeHUE,
UHTEPGENCHI, CIIOCOOBI IITyMOTIO/IABICHHS.

12. JlaT4mku TOKa B CHCTEMAaX 2JIEKTPOIPUBO/IA.

13. Kackamnple cUCTEMBbl YMpaBlieHUsS B CEpBONpHBOjAaxX. Peamm3aiysi KOHTypa TOKa,
HACTpOMKa KOHTYypa TOKa.

14. KoHTypbl CKOPOCTH U TIOJIOKEHUS B CUCTEMAX CEPBOMPHUBOJIOB. THITBI PEryIsTOpOB U
UX HacTpoiika. PexxexropHsie GuabTpbl. HenmmueHOCTH 1 OrpaHuyeHus.



Kputepuu BbIcTaB/IeHUs] OLIEHKU ACITUPAHTY HA IK3aMeHe

OrneHka «omauuno» BHICTABISIETCS aCIIMPAHTY, €CIM OH TITyOOKO U MPOYHO
YCBOWJI MPOrPaMMHBI MaTepuai, HCUEPIbIBAIOIIE, IMOCIEI0BATEIbHO, YETKO U
JIOTUYECKHA CTPOMHO €r0 M3JIAaraeT, yMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTHKOM,
CBOOOJHO CIIPABIISIETCA C 3aJladyaMu, BONPOCAMHU U JAPYTHMMH BUAAMH MPUMEHEHHS
3HAHWM, MpPUYEM HE 3aTPYyAHSETCS C OTBETOM IPU BUJAOW3MEHEHUU 3aJjaHuUM,
UCIIOJIB3YeT B OTBETE MaTepuall MOHOrpadUyecKOd JHUTepaTypbl, MPABUIHHO
O00OCHOBBIBAE€T MPHUHATOE pEUICHUE, BIAJIEET PA3HOCTOPOHHUMHU HABBIKAMHU M
prUeMaMU BBITIOJIHEHUS MPAKTUYECKUX 3a/1ay.

OHCHKa «Xopouto» BbBICTABJLCTCA aCIIMPAHTY, C€CIM OH TBEPAO 3HACT
MaTrcpual, rpaMOTHO U IO CYHICCTBY H3JaracTt €ro, HE AOIIYCKasa CYHICCTBCHHLIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPABHIJIBHO IIPUMCHACT TCOPCTUUCCKHUC
IMOJIOKCHUA IIPpU PCIICHHUKM IIPAKTHYCCKHUX BOIIPOCOB M 3aJa4, BJIAIACCT
H€O6XOIIHMI>IMI/I HaBbIKaMH U IIPUEMAaMHU HUX BBIITOJITHCHUA.

OueHka «yooenemeopumenbHo» BBICTABISAETCS aCIUPAHTY, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JETAJIEH, JOIyCKaeT
HETOYHOCTH, HEJOCTATOYHO MPaBUIbHBIC (POPMYITUPOBKH, HAPYIIEHUS JIOTUYECKON
IIOCJIEIOBATEIPHOCTH B M3JIOKEHUU IPOrPaMMHOTO MaTE€pUANIA, HCIBITHIBAECT
3aTPyIHEHHUS MPU BBITIOJIHEHUH MPAKTHYECKUX PadoT.

OueHka «Heyooe1emeopumebHo) BBICTABISIETCS aCIUPAHTY, KOTOPBII HE
3HAET 3HAYUTEIBHOW YaCTH MPOrpaMMHOTO MaTepuaia, I0MyCKaeT CyIIECTBEHHbIE
OIKUOKHU, HEYBEPEHHO, C OOJIBIIMMU 3aTPYIHEHUSMU BBINIOJIHSACT NPpaAKMuUyecKue
pabotel. Kak mpaBuio, OlEHKa «HEYAOBIETBOPUTEIBHO» CTABUTCS acHUpaHTaM,
KOTOpbIE HE MOTYT MPOAOKUTH OOydeHue O€3 TOMOJHUTEIbHBIX 3aHSITUH 10
COOTBETCTBYIONIEN TUCIUILUIAHE.

OneHo4vHbIe cpeacrea aJjist Telcymeﬁ aTrecranum

Tekymasa arrecrtauuss aclUPaHTOB MO  JHUCIHUIUIMHE  «ATIApaTHO-
[IPOIPAMMHBIE CPEACTBA CHUCTEM YIIPABJICHUS» IMPOBOAUTCA B COOTBETCTBUU C
JIOKaIbHBIMK HOpMATUBHBIMU akTaMu JIBOY u aBnsercs obsi3aTenbHo. Tekyias
aTTecTalusi MPOBOAUTCA B (pOpME KOHTPOJIbHBIX MEPOIPHUSATHI MO OLICHUBAHUIO
(bakTUYECKUX PE3yIbTaTOB O0YUYEHHS aCIIMPAHTOB.



