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1. lleab, 3272494 ¥ NJIAHUPYEMble Pe3yJbTAThl 00y4eHHUs 110
AUCUMILINHE

[]envio OCBOEHUS OUCHUIUIMHBI SIBISETCA (DOPMUPOBAHUE Y MArucCTPOB
CHUCTEMHBIX 3HAHUN W TPAKTUYECKUX HABBIKOB, M KOMIETCHIMA B 0OJACTH
IPOEKTUPOBAHUSA, IPOrPaMMHUPOBAHUS, KOHPUIYPUPOBAaHUS U HWHTErpaluu
nporpaMMupyeMbix Jiorndeckux KoHTposuiepoB (IIJIK) kak kimrodeBbIxX
JJIEMEHTOB COBPEMEHHBIX M NEPCIEKTUBHBIX aBTOMATHU3HPOBAHHBIX CHUCTEM
ynpasieHus TexHosorndeckumu npoueccamu (ACY TII) B anekTposHepreTuke

3a0auamu TUCIAIUINHGI SIBJISIIOTCS:
1. YriuyOneHHBI aHAIW3 W CPaBHUTCIIbHAS OIICHKA COBPEMEHHBIX ammapaTHBIX
mwiatpopm ITJIK, wx mnepudepur M CETEBHIX TEXHOJOTHUH JIT BBIOOpa
ONITUMAJILHBIX PEIICHUH TI0]T 3a/1a4 SHEPTCTUKH.
2. OcBoeHHE METOIUK W MHCTPYMEHTOB MPOMBIIIICHHOTO MPOTrPAaMMHUPOBAHUS

(apXUTEKTypHBIE IIaTTEPHBI, pedakTopuHr, KOHTPOJIb BEpCHUH,
aBTOMAaTH3UPOBAHHOE TECTHPOBAHUE).
3. PazpaboTtka HAaBBIKOB ITPOEKTUPOBAHUSA OTKa30yCTONYMBBIX,

MacmTabupyemblx M Oe30MacHbIX (B T.4. KHOEpOE30MacHOCTh) MPOrpaMMHO-
amnmapaTHBIX KOMITJIEKCOB.

4. Uzyuenue npuniunoB uarerparuu [1JIK-cucrem B coctaB ACY TII, SCADA-
CUCTEM U CHCTEM CBSI3H MPOMBIIIJICHHBIX CETEH.

Komrmiereniuu u mHAMKATOPHI, HOPMHUpPYEMBIE Y 00yUYaIOIIUXCS:

KO[[ 1 HAMUMCHOBAHHUEC KOMIICTCHIIN KOI[ 1 HAUMCHOBAHUEC MHAWKATOpAa

[1K-1 CriocobeH ocymiecTBIsTh [1K-1.2 OcymecTBisieT pa3paboTKy,
PKCILTyaTaInIo, pa3BUTHE U MUGPOBYIO  [MPOTPAMMHPOBAHUE U SKCILITyaTAIMOHHOE
TpaHCc(hOpPMAIHIO CHCTEM aBTOMATH3AIMH |[00CTY)KHMBaHNE CHCTEM YIIPaBJIeHUS Ha 0a3e

W yIIpaBJICHUS TEXHOJOTHUYECKUMHU MPOrPaMMHUPYEMBIX JTOTHUECKUX KOHTPOIIJIEPOB
nporeccamu (ACY TII) sHeprooOHEeKTOB

2. MecTo tucuMIuinHbl B cTpykType OIl
[IpeniecTByonme TUCUUTLTUHBI (MOIYIIH ), TPAKTUKH,
HUP, np.

HH(prBLIe CHUCTCMbI aBTOMATHU3AallUN U YIIPABJICHUSA

[Tocnenyromye TUCIUIIIMHBL (Moxynn), npaktuku, HAP,
Ap.

[IpousBocTBEHHAs MpaKTHUKa (TPOEKTHAs)

[IpouzBoacTBEHHAs paKTHKA (TIPEIIUTIIIOMHAs)

[ToaroToBka K mpoleype 3aUTHI ¥ 3alUTa BBIMTYCKHOW KBaTU()UKAITMOHHON pabOThI

3. CTpyKTypa U cojep:KaHue JUCHUTITHHBI
3.1. CTpyKTypa IMCUUILIMHBI
Jlnst ouHOM popmBbI 00yUEHUS

Bun yueOHoi paboThI Bcero | Bcero Cemectp(b1)

3E 4acoB 1 | 2




OBLLA S TPY JOEMKOCTb JUCLIUTIJINHBI 9 324 | 108] 216
KOHTAKTHA PABOTA* - 117 32 85
AVJIUTOPHASI PABOTA 2 72 24 48
Jlexuun 0,7 24 8 16
[IpakTrnyeckue (CeMUHAPCKUE) 3aHATHUS 0,4 16 - 16
JlabopatopHbie pabOTHI 0,9 32 16 16
CAMOCTOATEJIBHAA PABOTA OBYUYAIOLIEI'OCA 7 252 84 168
[IpopaboTtka yueOHOTO MaTepuaia 5 180 84 96
KypcoBou npoekr - - - -
Kypcosas pabota 36 - 36
[ToaroroBka K MpOMEKYTOYHOM aTTECTAllUN 1 36 36
[IpoMexxyTOUyHas aTTecTanus: 3 9
KP
3.2. Conep:xkanue AUCHUILIMHBI, CTPYKTYPHUPOBAHHOE IO
pasaejaam U BUAAM 3aHATHI
Pa3ennl Pacnipenenenue DopMEbI 1 HNnnexcol
JUCIHUITIINHBI m TPYAOCMKOCTHU BUI HHIUKAaTOpPOB
§ 10 BUaM y4eOHOM pabOThl | KOHTPONsA | (OPMHPYEMBIX
z : : KOMIIETEHIIUI
O : (e}
s E| £ 8| 2
3 . : :
S| 8| 5| 3
Paznen 1 36 | 4 4 28 TK1 NK1.23
CoBpeMeHHbIE
anmnaparHble MIaTQOpMBI
[1JIK u BIGOD
APXUTCKTYPHI JJIA
HHEPTOOOBHEKTOB
Paznen 2 6| 2 6 28 TK2 TK-1.2.3,
SI3BIKM B METOIOJIOTHU [K-12.y
IIPOrpaMMHUPOBAHHUS
Pazpen 3 36 2 6 28 TK3 MK-1.2.V,
[IpoexTnpoBanue IIK-1.2B
HAaJACKHBIX U
0€30macHbIX CUCTEM
aBTOMaTHU3allnun
3auer OM 1 IIK-1.2.3,
MK-1.2.Y
Hroro 3a 1 cemectp 108 | 8 16 84
Paznen 4 44 | 4 4 4 32 TK4 TK-1.2.3,
HNuTerpanmonseie [K-12.y
TEXHOJIOTUU N
IMPOMBIIIJICHHBIC CCTU
Paszgen 5 50 6 6 6 32 TK5 [K-1.2.¥
DKcITyaTalluoOHHOE
o0Ocmy>)KuBaHUE U
YIIPaBJICHUE )XU3HEHHBIM




mukioMm ACY TII
Paznen 6 50 6 6 6 32 TK6 IK-1.2.V,
IIpoexTupoBanue IIK-1.2B
KOMILIEKCHBIX CHCTEM
yIIPABICHHUS IS
IHU(POBBIX MMOJCTAHIUN

Kypcosas padora (KP) | 36 36 OMkp IK-1.2.Y,
IIK-1.2.B

Dk3aMeH 36 36 OM 2 NK-1.2.3,
nK-1.2.Y,
MnK-1.2.B

Hroro 3a 2 cemecTp 216, 16 16 16 168

UTOI'O 324 24 32 16 252

3.3. Conep:kanue TUCHHUILIAHBI

Paznen 1. Cospemennvie annapammuvie naamgopmor IIJIK u 6v160p
apxumeKkmypwi 0Jisi 3HeP200OBLEKMO8.

Pa3nen mnoOCBAIIEH WM3YyYEHUIO COBPEMEHHBIX ITOAXONOB K IOCTPOCHHUIO
CUCTEM aBTOMAaTH3allMd Ha 0a3ze MpOrpaMMHUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB
(IIK) nJist 00BbEKTOB SHEPTETUKHU.

Tema 1.1. OBomronus apxutekTyp [1IJIK: OT MOHOJIMTHBIX K pacnpeieI€HHBIM
Y TIPOrPaMMHO-OIIPEAEIIIEMBIM KOHTPOJIIEPaM.

PaccmaTtpuBaeTcs  MCTOPUYECKUNA IMyTh  Pa3BUTHSL  alllapaTHOTO U
nporpammHoro ooecnedenus ITJIK: nmepexos oT )KEeCTKMX MOHOJMTHBIX CTPYKTYP K
THOKHUM.

Tema 1.2. Kpurepun Boibopa IUIK ana 3amauy dHEpreTHKU:
npou3BoUTEIbHOCTh, HanexHocTs (MTBF, SIL), nepudepus (ananoronbie
MOJTYJIM, CYETUUKH).

dokycupyeTrcsi Ha HWHXEHEPHBIX acleKTax Tmojadopa oO0OpyAOBaHMUS.
AHanmu3upyroTcsi  kimoueBble  kputepuu BbiOopa I[LJIK mns  sHepretrueckoro
CEKTOpa: TpeOOBaHUS K BBIYUCIMTEIHLHON MOIIHOCTH, MOKa3aTeNd HAJIEKHOCTH U
HOMEHKJIaTypa nepudepuiHbIX MOAyJeH At paboThl ¢ aHAJIOTOBBIMU CUTHAJIAMU U
BBICOKOTOYHOI'O y4eTa.

Tema 1.3. CpaBHHUTENbHBIN aHANU3 IMIATPOPM BEOYIIMX MNPOU3BOAUTENEH
(Siemens, Schneider Electric, ABB, BBK) njist sHepreTuku.

[IpoBOAUTCS CpaBHUTENBHBIM aHATU3 APXUTEKTYpbl M (DYHKIIMOHATBHBIX
ocobennocteit IJIK Bexymmx MUPOBBIX U OTEUECTBEHHBIX OPEH/IOB C aKI[EHTOM Ha
UX IPUMEHUMOCTD B Pa3JIMYHBIX CETMEHTAX YHEPTEeTUKHU.

Tema 1.4. IlpoekTrpoBaHNE CUCTEMHOM apXUTEKTYpPbL: LEHTPAIU30BAHHAS,
JEIEHTpATN30BaHHas, THOPHUTHAS.

N3yyaroTcss METOHOJIOTMM TPOEKTUPOBAHUSI CHUCTEMHOM apXUTEKTYPHI.
PaccmatpuBatotcs JIOCTOUHCTBAau HEJOCTaTKU LEHTPATN30BAHHBIX,
JEIEHTPATN30BaHHBIX THOKMX CXE€M, a TaKXKe MPUHIUIB WX peau3alud s
o0ecredyeHns 0TKa30yCTOMYNBOCTH M MACIITAOMPYEMOCTH SHEPTOOOHEKTOB

Pa3nean 2. Ilpoosunymeie A3biku U MemMoO0I02UlU NPOCPAMMUPOBAHUSL.

Pa3nen mocBsillleH COBPEMEHHBIM METOJaM pa3pabOTKH MPOrpaMMHOIO
oOecreyeHus] MPOMBIIIJIEHHBIX KOHTPOJUIEPOB, BBIXOJSAUIMM 33 PaMKd 0a3z0BOro
IpOrpaMMUPOBAHUSI.



Tema 2.1. OObexkTHO-OpHEHTHpOBaHHOE mporpammupoBanue (OOII) B
CODESYS u TIA Portal.

PaccmatpuBaeTcsi mpuMeHEHHE MNapagurMbl OOBEKTHO-OPUEHTHUPOBAHHOTO
nporpammupoBanus (OOIl) B Bemymux cpenax pazpadoTku. W3ywarorcs
MEXaHU3Mbl WHKAICYJISILIUK, HACICAOBAHUS U MOJUMOPPU3MA MPUMEHUTETBHO K
SI3bIKaM JIJ1s1 IOBBILIEHUSI MOJIYJIBHOCTH U Mepe UCIOJIb3YEMOCTH KOJIa.

Tema 2.2. Cranmaptr MOK 61499: xonnenmus Function Blocks s
pacrpeieICHHbIX CUCTEM.

3HaKOMCTBO € NIepCHEeKTUBHBIM cTaHgapToM MOK 61499,

OpueHTUpPOBAaHHBIM  Ha  paclpeleieHue  CHUCTEMbl  YIPaBIICHUA.
AHanmu3upyetcs KOHIENIHS (DYHKIIMOHATIBHBIX OJIOKOB, YIPABISIEMBIX MOTOKOM
COOBITUH, U MX IpeuMyIIecTBa nepen kiaccuyeckumu nukamdeckumu [1JIK mpu
MOCTPOCHUU CUCTEM.

Tema 2.3. Uncrpymentsl koHTposis Bepcuit (Git) u mnpaktuku CI/CD B
paspadotke [10 nns ACY TIL.

OcBemraroTcss BOMPOCH  MPOGEeCCHOHATBHON pa3pabOTKH U KOMaHIHOTO
B3aUMOJEICTBUs. PaccMarpuBaeTrcsi BHEIPEHUE CHUCTEM KOHTPOJII BEPCUl B
npouecce coznanus [1O g ACY TII, a takxke agantanusi MpakTUK HEMPEPHIBHOM
WHTETpallMd U JIOCTAaBKHU I aBTOMATH3allMU TECTUPOBAHMS W Pa3BEPTHIBAHUS
MIPOEKTOB.

Tema 2.4. Pedaxtopunr wu ontummsauus legacy-koma. IlarrepHsl
npoextupoBanus st ACY TII.

[Tocesiiena padoTe ¢ yHacaeA0BaHHBIM KOJIOM: METOaM ero pedakropuHra,
ONTUMU3AIMK W TIOBBIIMICHUS HAJEKHOCTH ©O€3 OCTAaHOBKM ITPOU3BOICTBA.
OtaenpbHOE BHUMAHHUE YACISAETCS MPUMEHEHHIO TATTEPHOB IPOCKTUPOBAHUS,
JIOKa3aBIIUX CBOIO A3(DPEKTUBHOCTH B 33/1auax MPOMBIIIUICHHOW aBTOMAaTU3AIIUH.

Paznen 3. [Ipoexmuposanue nadedxchvix u 6€30NACHbIX CUCTEM.

Paznen nocesimaeTcss KpUTUYECKU BaXKHBIM aCIEKTaM CO3JaHUs HAICKHBIX U
3aIUIICHHBIX CUCTEM aBTOMAaTU3alUU, PA0OTAIONINX PEAIbHBIX YTPO3 U OTKA30B.

Tema 3.1. dynkuuonansHas 6e3onacHocTh (Functional Safety): ctanmapTs
MD3K 61508/61511, Safety PLC.

PaccmatpuBarotcs MIPUHIUIIBI oOecrieyeHus GyHKIIMOHAIBHON
Oe3omacHocTd Ha ocHOBe craHmaptoB MDOK 61508 u 61511. Usyuaercs
apxutekTypa u ocoobeHHoctu Safety PLC — 0TKa30yCTONYMBBIX KOHTPOJIIEPOB,

MpeAHa3HAYEHHBIX JJISI  YNPaBJICHUS] CUCTEMaMHM aBapUNWHON  3alllUThl U
IIPOTUBOABAPUINHON aBTOMATUKHU.

Tema 3.2. KubGepOezonacnocts ACY TII (IEC 62443): threat modeling,
CEerMEHTalUs CETH, 3al1Ta IepuMeTpa.

doxkycupyeTcsi Ha BOIMpocax KuOepOe30macHOCTH MPOMBIIIJICHHBIX CHUCTEM B
koHTekcTe ctangapta IEC 62443, AHanmu3upyroTCs METOAOJOTUH MOJIETUPOBAHUS
yrpo3 (threat modeling), TpUHIMUIBI CErMEHTAIMU TPOMBIIUICHHBIX CETeH U
MOCTPOEHUS 3aIUIIEHHOTO nepuMeTpa TUTST MPEIOTBPAIICHHUS
HecaHKImoHupoBaHHoro Aoctymna Kk ACY TII.

Tema 3.3. Meroasl  OTKa30ycTOMYMBOrO  mpoektupoBaHust  (N-
pesepBupoBanue, hot standby).



[Tocpsimena MHXXEHEPHBIM MeTo/aM olecredeHus: GecriepeOoiHON paboThI
OTBETCTBEHHBIX OOBEKTOB. PaccMaTpuBalOTCs apXUTEKTypHbIE pemieHus ¢ N-
KpaTHBIM pe3epBUpPOBaHUEM, peKkUMbI hot standby 1 MexaHU3MbI ABTOMATUYECKOTO
MEPEKITIOYCHHS Ha pe3epB 0e3 MoTepH YIpaBIeHUS.

Tema 3.4. Bepudukaiys u Banugaius: aBTOMaTU3MPOBAHHOE TECTUPOBAHUE,
cumysiuust, HIL-TecTsl.

OxBaThIBa€T COBPEMEHHBIE MOJXO/bI K KOHTPOJIIO Ka4yecTBa MPOrpaMMHOIO
obecrnieuenusi. M3ywaroTcst mpouecchl BepUPHUKAIMM W BalMJIAIlMH, BKIIOYas
aBTOMAaTU3MPOBAHHOE TECTHUPOBAHHME MPUKIAIHBIX MPOrPaMM, METOABI CUMYJIALIUN
TEXHOJIOTUYECKUX IPOLIECCOB M allapaTHO-porpaMmHoe tectupoBanue (HIL —
Hardware-in-the-Loop) misi MakcUMaiabHO JOCTOBEPHOM TPOBEPKU pPabOTHI
KOHTPOJUIEPOB.

Pa3nen 4. nmezpayuonnsle mexnono2uu u npoMblULIeHHblE Cemu.

Pa3nien mocBsiieH BonpocaM MHTErpali CUCTEM aBTOMAaTHU3allMU B €UHOE
MH(POPMAIIMOHHOE NTPOCTPAHCTBO NPEANPUATHS, OT (PU3NYECKOTO YPOBHS Nepeaaun
JTAHHBIX JI0 B3aMMO/JICHCTBUS C 00JaYHBIMU CEPBUCAMH U OU3HEC-TIPHIIOKCHUSIMHU.

Tema 4.1. Ilpomsinutennsie cetu: Profinet, EtherNet/IP, Modbus TCP. Time-
Sensitive Networking (TSN).

PaccmaTpuBaroTcsi cCOBpeMEHHBIE MTPOMBINIIEHHbBIE ceTh cBsA3U. [IpoBoauTcs
CpaBHUTEINbHBIN aHau3 npoTokolioB Profinet, EtherNet/IP u Modbus TCP. Oco6oe
BHUMaHWe  yaensercs TexHojormm  Time-Sensitive  Networking  (TSN),
00eCTIeunBaIONIeH JETEPMUHU3M TEepeIaydl JaHHBIX B KOHBEPTEHTHBIX CETSIX IS
3a]1a4 peajsbHOr0 BPEMEHHU.

Tema 4.2. OPC UA kak ocHOBa ceMaHTHYeCKON interoperability.
HNudopmaiimonHoe MOIETMpOBaHNUE.

PackppiBaeT KOHIENIMIO CEMAHTUYECKOW MHTEPONEepadeIbHOCTH Ha OCHOBE
cragnapta OPC UA. M3y4daroTcst Mexanu3Mbl HTHGOPMAIIMOHHOTO MOJIEITUPOBAHUS
(uapopmarmonnsie  moxenu, Companion  Specifications),  MO3BOJSIONINE
yHUGUIIUPOBaTh OOMEH MJaHHBIMA MEXIY pPa3HOPOJHBIMU YCTPOWCTBAMHU U
CHCTEMaMH Ha YPOBHE CMBICIIOBOTO KOHTEKCTA.

Tema 4.3. Tlarrepusr wunterpammu I[IJIK ¢ MES/ERP, o6nauynbiMu
wiatgopmamu (I1oT).

dokycupyercsi Ha BEPTHUKAIBHOW HHTETpau. AHAIM3UPYIOTCS MATTEPHBI
B3aumojericteusa IIJIK ¢ cucremamu ynpasinenus mnpousBoiactBoM (MES),
mIaHupoBanus pecypcoB mnpeanpusatus (ERP) u mpombimieHHbIMEA 00Ia9HBIMA
miatghopmamu  (IToT) s opranuzaumm  cOopa  JaHHBIX, aQHAJTUTUKU U
NPEIUKTUBHOTO 0OCTY)KUBAHUSI.

Tema 4.4. Vicnonp3oBaHu€ TPOMBINIIEHHBIX HUTHO30B U middleware s
CBSI3U Pa3HOPOTHBIX CUCTEM.

[TocBsitiieHa MPaKTHYECKUM AaCTIEKTaM COMPSDKCHHsI YCTapeBIIUX M HOBBIX
cucteM. PaccmarpuBaeTCsi  MCIIOJIb30BaHHWE  MPOMBILIUICHHBIX — IITIO30B U
MIPOMEKYTOYHOTO TporpaMMHOro obecmeuenus (middleware) mns KoHBepTanuu
IPOTOKOJIOB, o0ecrieueHus: KubepOe30MacHOCTH U OpraHU3alMy HaJeKHOTO KaHalla
CBA3U MeXay pasHopoanbiMu cerMmeHTamu ACY TIL.

Paznen 5. Oxcnnyamayuonnoe odcayxcusanue u ynpasieHue HcusHeHHuLM



yuxiom ACY TI1I.

Paznen mocesmieH BompocaM 3(PQPEKTUBHOTO YIpPaBICHUS KU3HEHHBIM
koM ACY TII — oT KOHTpOJISI K3MEHEHUH Ha 3Tare pa3padOTKU 10 CTpaTerui
TEXHUYECKOTO0 OOCITY>KMBaHWsI M MOJEPHU3AIMM Ha JTale MNPOMBIIIICHHON
HKCILTyaTallUH.

Tema 5.1. Yipasnenue koHpUrypauuen, BEpCUsIMU U U3MEHEHUSIMU.

PaccmatpuBarotcs mpolecchl ynpaBiieHus KoHGUrypauein o00opy1oBaHus 1
IpOrpaMMHOro obdecnedenus. M3yqaroTcss MeToAbl KOHTPOJIS BEPCUI MTPUKIAJTHOIO
[10, noxyMeHTauMu W HW3MEHEHUH B pacHpeleleHHbIX CHCTEMax, a TaKKe
IPOLEAYPbl YOpaBlIeHUs] KOH(GUTYpalUsMU sl OOECTeYeHHs] LEIOCTHOCTH U
BOCITPOM3BOJMMOCTH ITPOEKTA.

Tema 5.2. JluarHocTMkKa W aHaiu3 JOroB. [IpenukThBHAs aHanmWTUKA IS
TEXHUYECKOr0 00CITyKUBAHMSL.

dokycHupyeTrcsi Ha HMHCTPYMEHTaX MOHMTOPHUHIA COCTOSIHUSL CHUCTEM.
AHamM3UpyIOTCS METOJbl cOOpa W aHaiM3a JUAarHOCTUYECKOW HWHGOpMAIUU U
CUCTEMHBIX JIOTOB, @ TaKX€ MOAXOJAbl K pealn3aldy NPEIUKTUBHOW AHAIUTUKH,
MO3BOJISIIONICH  MPOTHO3UPOBATh OTKa3bl OOOpPYAOBaHHUS W ONTUMHU3UPOBATH
rpadUKu TEXHUYECKOTO OOCTYKUBAHUS.

Tema 5.3. [nannpoBanre MOJIEpPHU3AIMU U MUTPALIUUA CUCTEM. YIIpaBICHUE
TEXHUYECKUM JIOJITOM.

[locBsimena  CTpaTerM4ecKOMy — IUIAHUPOBAHUIO  Pa3BUTUS  CHCTEM.
PaccmaTtpuBaroTCcsi KpUTEpUM OLIEHKM YCTApEBAaHMS KOMIIOHEHTOB, METOMBI
IJTAHUPOBAHUS TOATAllHOM MUIPAMM W MOJEPHU3ALMH, a TaKXKEe KOHILECHIUA
yOpaBieHUs TEXHUYECKUM JIOJTOM JJIi MUHHUMM3AlUU PUCKOB MpU OOHOBIICHUU
YHACJIEA0BAaHHBIX CUCTEM.

Tema 5.4. PermameHTsl IJIaHOBO-TIpenynpenutenbHoro pemonta (I1I1P).
Nurerpanus ¢ cuctemamu CMMS/EAM.

PackpeiBaeT oOpraHu3allMOHHBIE aCIHEKTHl JKCIUlyatauuu. HM3ywarorcs
COBPEMEHHBIE pErJaMeHThl IIJIaHOBO-TIpenynpenuTeabHpix  pemonToB  (ITI1P)
MPUMEHUTEINIBHO K CPEJICTBaM aBTOMAaTU3alMK U noaxoAsl K uarerpaiuu ACY TII
C CHUCTEeMaMH YIOPABJICHUS TEXHUYECKHUM OOCIYyXKMBAaHUEM M pPEMOHTaMHU
(CMMS/EAM) nsist aBTOMaTH3aIlMU TIPOIIECCOB OOCTYKUBAHUS U yUueTa.

Paznen 6. [lpoexmupoganue KOMNIEKCHbIX CUCMEM YNPAGIeHUs O
Yuhposvix noocmanyuil.

Pa3nen HocUT MPUKIaIHON M MPOTHOCTUYECKUI XapakTep, 00beIuHss
aHaJIU3 PEANBHBIX ITPOEKTOB C PACCMOTPEHUEM NEPCIEKTUBHBIX HAITPABIICHUN
Pa3BUTHS IPOMBILLICHHON aBTOMAaTHU3allMU B SHEPTETUKE.

Tewma 6.1. Ananu3 peasibHbIx keiicoB BHenpenus I1JIK Ha sHeproodobekTax
(moacrannums, '2C, TOL).

[TpoBoauTCst pa3zdbop peaabHBIX KEWCOB BHEAPECHUS MPOTPAMMHUPYEMBIX
JIOTUYECKUX KOHTPOJIIEPOB HA OOBEKTAX TEHEPAIIMH U PACTIPEICIICHUS
AIIEKTPOIHEPTUH. AHATU3UPYIOTCS APXUTEKTYPHBIE PEIIEHUs, 0COOEHHOCTH
nporpammupoBanus 1 3kcruryatauuu 1 IJIK B ycnoBusix moacranuuii, Tuipo- u
TETJIOAJIEKTPOCTAHITUHN C BBIJICJICHUEM YCIIEITHBIX MPAKTHK M THITOBBIX MPOOJIEM.



Tema 6.2. IIpoektupoBanue ACY TII undpoBoit moacTanuuu c
ucnonbzoBannem MOK 61850 u IUIK.

®dokycupyeTcst Ha MPOSKTUPOBAHUY aBTOMATU3UPOBAHHBIX CUCTEM
ynpasiieHus TexHojgorundeckumu npoueccamu (ACY TII) mast uudpoBbix
nojcranuuii. PaccmatpuBatorcst mpunimnbsl uHTerpanuu [JIK ¢ npoTokoasHbIM
ctekoM M3OK 61850, Bimtouas padoty ¢ GOOSE-cooOuienusimu, MMS u
CEMaHTHYECKYI0 COBMECTUMOCTh YCTPOMCTB 3aIMTHl U1 ABTOMATHUKH.

Tewma 6.3. Pa3paboTka KOHIENIMY CUCTEMBI YIIPABIEHUS MUKPOTPHJIOM Ha
pacnpenenenasix [DIK.

[Tocesrena pa3paboTKe KOHIICTIINY YITPABICHUSI MEKPOTPUIAMA —
JIOKaJIbHBIMU SHEPTOCUCTEMAaMU C PACTIPEICTICHHON TeHepale 1 HAKOTUICHUEM
sHepruu. M3ydaroTcs moaxo/ bl K KOOpAUHAIIMN paO0Thl Pa3HOPOAHBIX UCTOYHUKOB
Ha 0a3e pacnpeaeneHubix [1JIK u anroputMmel odecnieuenust 0anaHca MOIITHOCTH B
OCTPOBHOM U CETEBOM PEKUMAX.

Tema 6.4. TenaeHMU U IEPCIIEKTUBBI: IpOrpaMmMHO-onpeaensieMmoie ACY
TII, undpoBbie TBOWHUKH.

3aBepinaeT paszien 0030poM MEePCIEKTUBHBIX HAIIPABICHUN pa3BUTHS
oTpaciu. PaccMarpuBaroTcs KOHIIENIUMU porpaMmMHo-onpenensieMbix ACY TII
(Software-Defined Automation), o6ecrieunBaronux ruiOKOCTh U
MEPEHACTPAUBAEMOCTh CHCTEM, a TAKXKE TEXHOJIOTHH CO3/IaHuUsI IIU(POBBIX
nBorHukoB (Digital Twins) st MoieTupoBaHuUs, ONTUMHU3AIUU U
MIPOTHO3UPOBAHMS TTOBEACHUS SHEPTOOOBEKTOB HA MPOTSHKEHUU BCETO KU3HEHHOTO
LUKJIA.

3.4. TemaTu4yecKkuii IVIaH NPAKTUYECKHUX 3AHATHI

1. AHanu3 TEXHUYECKOTO 3aJaHKs U BHIOOP anmapaTHO-TPOrpaMMHOMN
riatdopmel [UIK mist TumoBoro sHeprooObexTa.

2. [IpoexkTrpoBaHuE MPOTPAMMHOM APXUTEKTYPHI C UCIIOIH30BAHUEM
o0BekTHO-OopueHTHpoBaHHOro noaxoaa (OOIT) B CODESYS.

3. PazpaboTka anroputMa ynpaBiieHHUs C HCIIOJIb30BaHUEM si3bIka Sequential
Function Chart (SFC) st cjioxHO# mociie1oBaTeIbHOCTH OTIePaLIAiA.

4. Pedaxropunr u ontumuzanus legacy-kona nporpammsl [TJIK.

5. Ayaut kubepbe3onacHOCTH KOHGUrypauu npomsinuieHHou cetu u TJIK.

6. Pa3zpaboTka TexHuko-s3KkoHOMUYeckoro obocHoBanus (TO0)
MoOJCpHHU3aluK cuctembl Ha O6ase T1JIK.

/. MonenupoBaHue U aHAJIU3 OTKa30yCTOMYMBOCTH CUCTEMBI Ha O6a3e
pesepBupoBanHbix TIJIK.

8. IloaroroBka NpOEKTHON TOKYMEHTALMU U PETJIAMEHTOB
HKCIUTYaTallMOHHOTO OOCITY >KMBAHUS.

3.5. TemaTuyeckuii nJiaH J1adOpPaTOPHBIX padoT
1. CpaBuutenbpHOE TecTHpoBaHue U kKoHpurypupoBanue [1JIK pa3zubix
BEHJIOPOB.
2. Pa3zpaboTka 00BEKTHO-OPUEHTUPOBAHHON OMOINOTEKH (PYHKITMOHATBHBIX
OJIOKOB JJISI CUCTEMBI TEJIEMEXAHUKH.



3. PepakTopuHT M onTUMU3AINS TPOTPAMMBI YTIPABIICHUS PE3EPBHBIM
MIUTAHHUEM.

4. Hactpoiika OPC UA-cepBepa u krubep3aluThl Ha KOHTPOJIEPE.

5. Co3ianue u UCIIOJTHEHUE aBTOMATU3UPOBAHHBIX TECTOB JJIsl IPOrPAMMBbI
IJIK B cpene cumyJisiumu.

6. Unrerpamus nanubix [1IJIK gepes MQTT B umurarop lloT-mumatdopmsr.

/. AHanu3 >xypHaJIOB COOBITHI U JUArHOCTUKA HEUCIIPABHOCTHU B
CMOJICJIINPOBAHHON CHUCTEME.

8. [IpoekTupoBaHue apXUTEKTYPhl OTKA30yCTOMUNBOI CHUCTEMBI YIIPaBICHUS
Ha 0a3e pacnpeaeneHabix [JIK.

3.6. KypcoBoii mpoekT /KypcoBasi pa6oTa

«IIpoexT MoepHU3aN CUCTEMBI IPOTUBOABAPUINHON aBTOMATUKH
MOJICTAHIIMY C MUTpaIueit Ha HoBYIo Tiatgopmy TIJIK».

«Pa3paboTka apXUTEKTYphl U IPOTOTHUIIA CUCTEMBI YIIPABIICHUS
MUKpOrpuaoM Ha 6asze pacrpeaeneHHbix [IJIK (MOK 61499)».

«Co3ganue uuppoBOro ABOMHHUKA TEXHOJIOTHYECKOIO Mpoliecca
sHeproo6ioka aia otinaaku [1O TIIK».

«IIpoext unrerpanuu nanubix ACY TII uudposoit noacranmmu (IJIK +
MOK 61850) B KOprIOpaTUBHYIO aHATUTHYECKYIO IIATHOPMY».

OrneHuBaHuE PE3yNbTaTOB OOYUYEHHUS IO JUCIUIUIMHE OCYIIECTBIIICTCS
B paMKaX TEKYIIEero KOHTPOJIS M IIPOMEKYTOYHOM aTTECTAIMH, ITPOBOIUMBIX
no OaybHO-peiTuHTOBOM cucteme (bPC).

[ITkana OUEHKU pe3yJbTaTOB 0O0YUYEHHUS M0 TUCUHUILIIMHE:

YpoBeHb chOPMHPOBAHHOCTH
WHIMKATOpa KOMITETCHIIUU
. . Hwuxe .
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Kon Kon POBAHHBIC |51 85 510 100 |oT 70 10 84 | oT 55 10 69 | 0T 0 110 54
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TEHLUN | KOMIIETEHIIUU bl Illkana oneHuBaHus
00yueHus HEYIIOB-
yq y,Z[OBJ'IeT' yﬂ
10 OTJIMYHO XOpOH_IO HeTBOpI/I'
BOPUTEJIBLHO
TUCLIUTLUINA TEJIBLHO
HE 3a4TE€HO HE 3a4TEHO
T1K-1 T1K-1.2 3HATH:
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mrs ACY TII;
[TPUHITAITHI
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rTyOOKH MITH
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001as,
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(baxTsI, HO
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CBsI3EeM MEXTY
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[ToHnmanue
IMOBEPXHOCTHOE,
QHAITNTHYCCKHE
CIIOCOOHOCTH
c1a00 pa3BUTHI.

BHaHUs
OTPBIBOYHBI,
conepkat
rpyOBIe OMNOKH
1483051
OTCYTCTBYIOT 110
BHAYNTEIIEHON
4aCTH
mporpaMmel. He
[YCBOGHBI
0a3oBbIC
MOHSATHS U
repmuHbl. He
TOHAMAET CYTH
M3ydaeMbIX
MpOLIECCOB U
cuctem. He
IMOYKET
OOBSICHUTH 1aX¢
OCHOBHBIE
TPUHITHIIBL.

YMETB:
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12§
MOJICPHU3AIUH.

'YMeeT mpoBOJIUTH
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QHAJIH3, BBIABIIASL
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MPEUMYILECTBA 1
[PUCKH.
CaMOCTOSITEIEHO
lpazpabaTbiBacT
ONTUMAJbHEIE,
MacITabupyembie
158
ITOKYMEHTHPOBaHH
bIe apXUTCKTYPHBIC
[peTIIeHMSI.
TBOpuecku
mpumensier OOIT u
cpeacTBa KOHTPOJIA
BepcUid, BHOCS
BKJIa1 B
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[IPOLIECCOB
KOMAaH/IbI.
[Ipennaraer
MHHOBAIIMOHHBIC
CIIeHapuHu
MIPUMEHEHHS
[TEXHOJIOTUH. pEeLIeH
1578

Ymeer
BBIIOJIHSTH
[OJIHBIN aHAIN3
1 BBIOOD
ruaT(hOpMBI IO
BalaHHOMY
ITOPUTMY.
PazpabatbiBacT
[paboToCIIOCOOH
bI€, IOTHYECKU
paBHIbHBIC
ApXUTEKTYpBI Ha
OCHOBE
M3y4CHHBIX
1abJIOHOB.
|YBepeHHO
MCIIOB3YeT
OOII u Git mus
[peLeH s
TUITOBBIX 33124
MPOCKTUPOBAHUS
. Paboraer
bddexTrBHO MO
[YMEpCHHBIM
[PYKOBOJICTBOM.

Ymeer
[TPOBOIUTH
MMOBEPXHOCTHBIH,
0T CATEIbHBIN
AHAITN3.
[IpoexTupyer
[YIIPOIIICHHBIC,
(bparmMeHTapHEIC
APXUTEKTYPBI,
4acTo CIeays
PKECTKOMY
1aGIoHy.
IcubIThIBACT
[TPYAHOCTH C
MpUMEHEHUEM
OOII-
MPUHIIMITOB HA
MpaKTHKE.
IPaborta ¢ Git
CBOIUTCS K
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OTepaIisiM O
O IpOOHBIM
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Bamau. He
crioco0eH
chopmymupoBat
b OCMBICIICHHBIA
ITOIX0 K
MPOEKTHPOBAHH
FO.

Bnaners:




METOIAMU Bnaneer Bnaneer Bianeer He Bnaneer
MHCTPYMEHTaMH  (OCHOBHBIM MHCTPYMEHTAMH [HHCTPYMEHTaMHU
[POCKTUPOBAHHA CBOOOHO U HabopoM HEYBEPEHHO, [pa3paboTKH U
M pacycTa CXEM [rBopuecKH, MHCTPYMEHTOB  [TOJIBKO IOJ cumynsiud. He
MHTErPaLuK MCTIONB3YS UX UL [yBEPEHHO, AT [PYKOBOJICTBOM  [MOXKET
PTC ¢ [peTIeHHs [pereHus MM TIO CTPOTOMY[IIPOBECTH
HECTaHMAPTHBIX  (TUIOBBIX 3aJad. [aGJIoHY. IpedakTopuHT,
CUCTCMaMH Bagad. BrimonHser IBocipou3BouT [HaCTPOUTH
yIIpaBICHUS UleMoHCTpUpPYET  [0a30BBIH mpocTeime 0e30macHOCTh
6 BUPTYO3HBIE [pehakTOPHHT U [IPHUEMBI MU BBITTOJTHUTD
PHCPTOOOBCKTAM byt 1y ONTHMH3ALMIO  [pe)aKTOPHHTA. [MHTETPALHIO.
. [pedaxkTopuHra, o MeronukaMm. (BeimonHsaer IHe monumaer
BHAYNTEIHEHO HactpamBaer  piieMeHTapHbIE [TOTUKH PabOTHI
MOBBIIIIAs KAYECTBO [KHOEP3aNIHUTY 110 [HACTPOHKH Imaske
KOZa. TOTOBBIM 0€301aCHOCTH.  [TPOCTEHIINX
CamocTosTeNbHO  [peKoMeHmanusM. [[IHTerpanionHs! cxeM. JIroOblie
[IPOEKTHPYET U Peamzyet € pereHNsT HOCAT|IOMBITKA
BHEOPSAET CTaHIapTHBIE  |[(pparMeHTapHBIN [IPAKTHISCKON
KOMILICKCHBIE CLIeHapUU MU U3IUIIHE  [paGoTHI
MepbI MHTETPAINN [YIPOILEHHBIH  [IPHBOIAT K
KHOep3aIHTHI. IMTaHHBIX. MOXeT [xapakTep. HEBEPHBIM WJIH
D¢ dexTuBHO MCIoIb30BaTh  |[IpakTHYeckH He [HepaboTOCIIOoCo
MHTETPUpPYeT 1O mns crioco0eH K OHBIM
[Pa3HOPOHbIE MOJICIIMPOBAHUS |CAMOCTOSATEIBHO [pe3yJIbTaTaM.
CHCTEMBI, CO3/1aBasl [lI0 MHCTPYKIHH, MY He moxer
HaJeXKHBIE 1 HO MOJIETTMPOBAHHUIO [HA3BATh UIIH
MacIITabupyeMble [MHTEPIIPETAHs (MM KOPPEKTHOMH (0OBsICHUTH
[pEIIEeHMSI. CITOMHBIX MHTEpIpEeTanny [0a30BbIE
Criocoben [pE3yIBTATOB TOTOBBIX TOJIXOIBL. PE3YIT
MpeIBUICT U MOYKET BBI3BIBAThMOJIEIIEH. bTaTaM.
HHBEINPOBATH BaTpyIHEHNSI.
MOTECHIMABHEIS
KOH()JIUKTEL.
OHGHOqule mMarcpualibl I TMPOBCACHHA TCKYIICTO KOHTPOJIA U
MPOMEKYTOYHOM arrectauuu npuBeneHbsl B [Ipuwiokenun K  paboueit

MPOrpaMMe JTUCIIMILTAHBI.

llonnwbui Komniekm 3a0anuti U Mamepuaios, HeoOX00UMbIX OJis
OYEHUBAHUSL Pe3YTbMamos 00yueHUss no OUCYUNIUHe, XpaHumcs Ha Kageope
paspabomuuxa.

4. Y4eOHO-MeTOauYeCcKoe M MH(POPMALIMOHHOE 0OecriedyeHne JUCHUIITUHbI

4.1. YueOHO-METOANIECKOE O0ecImeuyeHue
4.1.1. OcHoBHas UTEpaTypa

1. Bposuuenko B.B. IIporpamMmmupoBaHre MHUKpPOIPOIIECCOPHBIX
KOHTPOJUIEpOB : yuebHoe mocobue / B. B. BnoBuuenko. - Cankr-IletepOypr :

Jlanb, 2026. - 213 c. - URL.: https://e.lanbook.com/book/511864. - ISBN 978-5-
507-53856-0. - TekcT : 2MeKTPOHHBIH.

2. Amnommonckuit, C. M. DJexTpuueckwe anmaparbl YNpaBlICHUS U
aBTOMaTuKu : ydeOHoe mocobue mis By3oB / C. M. Anomnonckuii, FO. B.
Kyxknes, B. {. ®ponos. — 3-e uzn., crep. — Cankr-IletepOypr : Jlans, 2025.
— 256 ¢. — ISBN 978-5-507-53867-6. — Texkct : anmekrpoHHbii // Jlanb
AJICKTPOHHO-OMOIMOTeUHAS cucTema. URL.:
https://e.lanbook.com/book/503413.

3. CraBpoB C.I'. S3biku u meroasl nmporpammupoBanus [1JIK : ygeGHoe



https://e.lanbook.com/book/503413

nmocobue / C. I'. CraBpos, B. M. Ilymkos, O. B. bimuos ; nayu. pen. C. b.
IInetnukoB. - HMBamoso : MIDY, 2020. - 64 <c¢. - URL:
https://elib.ispu.ru/node/8406. - TekcT : IeKTPOHHBIA.

4. TyroB B. B. IlpoekrupoBaHue aBTOMATHU3UPOBAHHBIX CHUCTEM
ynpasiieHus : yueoHnoe nocooue / B. B. Tyros, A. 1. Ceprees, H. C. Illapos. - 4-
e wusn., crep. - Cankr-Ilerepoypr : Jlans, 2026. - 169 c. - URL:
https://e.lanbook.com/book/508785. - ISBN 978-5-507-51265-2. - Tekcr :

DIEKTPOHHBIMN.
4.1.2. JlonmoHUTENBHAS TUTEpATypa

1. Esctudee A. B. Muxkpokontpomnepsr AVR cemelictBa Mega :
pYKOBOACTBO moin3oBarens / A. B. EBctudees. - Mocksa : Jlomska - XXI, 2007.
- 592 c. - Tekcr : HenmoCpeACTBEHHBIN.

2. CmupHoB 0. A. TexHuyeckue cpecTBa aBTOMAaTU3alUU U yIIPaBJICHUS

: yuebHoe nocooue / FO. A. CmupHOB. - 4-e¢ u3g., crep. - Cankr-IlerepOypr :
Jlanb, 2021. - 456 c. - URL: https://e.lanbook.com/book/174286. - Tekcrt :

DIEKTPOHHBIMN.

4.2. UndopmauuoHHoe odecrieyeHmne

4.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
Dnektponnble pecypesl KDY https://Ims.kgeu.ru/

4.2.2. [Ipodeccuonanpupie  0a3bl JTaHHBIX / Nudopmarmonno-
CIPaBOYHBIE CUCTEMBI

1. Poccuiickast HallMOHaIbHAas OMOIMOTEKa

Anpec: http:/Inlr.ru/

2. Hayunas snextponnast 6uonmoreka ELIBRARY.RU
Anpec: http://elibrary.ru

3. DnexktponHas oubnuroreka quccepranuii (PI'b)
Anpec: diss.rsl.ru

4. HaunonansHas snexktponHas oudnuoreka (HOB)
Anpec: https://rusneb.ru/

5. Texaunueckasi OnOIMOTEKA

Anpec: http://techlibrary.ru

6. denepanbHbI HHCTUTYT MPOMBILIUIEHHOW COOCTBEHHOCTH
Anpec: new.fips.ru

7. Wndopmaumonusie cnpaBouynble cucrembl — HMCC «Kogeke» /
«Texakenepr»

Anpec: http://app.kgeu.local/Home/Apps

4.2.3. JIunieH3MOHHOE ¥ CBOOOJHO  pacHpOCTpaHsIEeMOe
IIPOrpaMMHOE 0OCCIICUCHUE TUCITUTLIMHBI

1. Windows 7 Ilpodeccronanbhas (Starter)
2. LabVIEW Professional Development System for Windows


http://nlr.ru/
https://elibrary.ru/
http://elibrary.ru/
https://diss.rsl.ru/
https://rusneb.ru/
http://techlibrary.ru/
https://new.fips.ru/
http://app.kgeu.local/Home/Apps

3. NI Academic Site License — Multisim Teaching Only (Smaili)

4. NI Academic Site License — LabVIEW Teaching and Research (Smaili)
5. Office Professional Plus 2007 Windows32 Russian DiskKit MVL CD
6. LabVIEW DIGITAL Filter
7. LabVIEW Full Development System for Windows (NI Software Suite)
8. NI LabVIEW Signal Express for Windows (Cepsuc na I1O NI)

9. Adobe Acrobat

10. LMS Moodle

11. SCADA-cuctema

5. MaTepuajbHO-TeXHHYECKOe o0ecneuyeHue TMCUUTTHHbI

Haumenosanue Buna

HaumenoBanue yueOHOM

y4e0HOH paboTHI ayTUTOPHH, [epedensr HEOOXOAMMOTO O0OPYIOBaHUS U
CHIELMAIM3TPOBAHHON TEXHUYECKHUX CPEACTB 00yUeHHs
nabopaTopun
Jlexuun A-304 Jlocka aynuTopHasi, KOMIIBIOTEp B KOMIUICKTE C
MOHHUTOPOM, ITPOSKTOP
[TpakTrueckue A-309 Hocka ayIuTOpHAs, KOMIIBIOTEPBI C
3aHATHS MoHHUTOpamu (12 mit.), mpoekTop
JlaboparopHbie V4eOnas naboparopus CrenuanusupoBaHHOM nabopaTtopHoe
paGoThI «KOMITBIOTEPHOE 00opyoBaHue 1Mo MPOPHIIO Ta00PaTOPHH:
MOACIIMPOBAHUC U MXKUHUPWUHT
B 00J1aCTH SHEPreTUKH 1
MatrHocTpoeHus», I'-408
KoMIbroTepHBIii Ki1acc ¢ Crennanu3upoBaHHas yaeOHast Me0elb,
BBIXOJIOM B MHTepHET TEXHUYECCKHE cpencTBa o0y4eHus
CamocrositenbHas |  KomnbrorepHsiii Kinace ¢ KOMIBIOTEPHl ¢ MoHWUTOpamu (12 mr.),
pabora BhIxozioM B MuTepHer A-309 | npoekTop

YuranbHBIN 3211
OUOJIMOTEKHN

Criernasim3upoBaHHas MeOelb, KOMITBIOTEPHAS
TEXHHKa C BO3MOKHOCTBIO BbIX0J1a B MIHTEepHET
u obecrieuenueM aocrymna B JUOC, skpas,
MYIBTUMEAUNHBINA TPOEKTOP, MPOTPAMMHOE
obecreyeHue

6. Oco0eHHOCTH OpPraHu3aluu 00pa30BaTE/IbHOM 1eATeTbHOCTH 1JIsI
JIMIL C OTPAHUYEHHBIMH BO3MOKHOCTSIMM 3/I0POBbsI M HHBAJIU/I0B

JIuiia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 370poBbsi (OB3) u uHBanmmb1
UMEIOT BO3MOXKHOCTb OECTIPENSITCTBEHHO NepeMellaTbcsl U3 OJHOro y4eOHO-

71a00opaTOpHOrO KOpIyca B JIpYyrou,

MOJHATHCS Ha BCE JTAXKU Yy4eOHO-

71a00PAaTOPHBIX KOPITYCOB, 3aHUMAThCsi B YYEOHBIX M MHBIX TOMEIIEHUSX C
Y4eTOM 0COOEHHOCTEH MCUXO()U3UIECKOTO Pa3BUTHS M COCTOSIHUS 37I0POBBSI.
Jist oOyuenwnst i ¢ OB3 1 HHBAIMIOB, UMEIOIIUX HAPYIIIEHUST OTIOPHO-




JBUTATENILHOTO  ammapara, OOECHeUeHbl  YCJIOBHS  OECHpermsiTCTBEHHOTO
JocTyna BO Bce YyueOHble mnomemieHua. WHdopmamms o crneuuanbHbIX
YCIIOBUAX, CO3aHHBbIX Al oOyvarommxcsa ¢ OB3 u uHBanumoB, pa3MelieHa
Ha caiite yHuBepcureta WWW//kgeu.ru. Kmeercs BO3MOXKHOCTh OKa3aHHs
TEXHUYECKOM TMOMOIIM AaCCUCTEHTOM, a TakkKe YCIYyT CYpAONEpPEBOJUYUKOB H
TUGIIOCYPIOTIEPEBOTYUKOB.

Jns amantanmu k Bocnpusthio jgunamu ¢ OB3 u uHBanmpamu ¢
HapYIIEHHBIM CIYyXOM CIPABOYHOTO, y4E€OHOTr0 MaTepwajia IO JUCITUTUIHHE
00eCreunBalOTCsl CICAYIONINE YCIOBUS:

- IUIsL  Ty4dIiedl OpHeHTalud B ayAUTOPUH, TPUMEHSIOTCS CHTHAJIBI
OTIOBEIIEHUST O HAYaJie ¥ KOHIIE 3aHATHS (CIIOBO «3BOHOKY MUIIIETCS HA JTOCKE);

- BHUMaHHE C1a0O0CTBIIIAIIETO oOyyarolierocs MIPUBJIEKACTCS
MearoroM 3>KecToM (Ha IJIeY0 KIIAJIETCS PyKa, OCYIIECTBISIETCS HEpe3Koe
MOXJIOIILIBAHHUE);

- pasroBapuBasi ¢ 00yYarOUUMCS, TMEJAroruueckuii pabOTHUK CMOTpPUT
HAa HEro, TOBOPUT $ICHO, KOPOTKUMHU TPEIOKEHUSIMHU, oOecreynBas
BO3MOHOCTb

YTEHUS 10 Ty0am.

KomrieHcanus 3aTpyiHEHUN pEYeBOTO M WHTEIUIEKTYaJIbHOTO Pa3BUTHS
c1a00CIBIIIAINX 00yUYarOIUXCS IPOBOAUTCS ITyTEM:

- UCTIOJIB30BAHUSI ~ CXEM, JHUarpaMM, pHUCYHKOB, KOMIIBIOTEPHBIX
NPE3CHTAINI C TUIMEPCChUTKAMU, KOMMEHTUPYIOIUMHU OT/AEIbHBIE KOMIIOHEHTHI
U300paXKeHUS;

- PErYJISIPHOTO TPUMEHEHUs YIPaKHEHWH Ha rpaduyecKoe BbIJCIICHUE
CYIIIECTBEHHBIX NMPU3HAKOB MPEAMETOB H SBJICHHUIA;

- o0ecrieueHrsT BO3MOXKHOCTH JJIsl OOYYarolerocs MOJYYUTh aJpPECHYIO
KOHCYJIBTAITMIO 10 AJIEKTPOHHOM MOYTE MO0 MEpPEe HEOOXOAUMOCTH.

Jns apgantaumu k BocmpuAthio juunamu ¢ OB3 u uHBanmuaamu ¢
HapyIICHUSIMH ~ 3PEHHS  CIPAaBOYHOTO, Y4EOHOTO, IPOCBETUTEIHCKOTO
MaTepuana, TMPEAYCMOTPEHHOTO  00pa3oBaTeNbHOM  MPOTrpaMMoOil IO
BBEIODAaHHOMY  HAIPaBJICHHWIO IMOATOTOBKH, OOECIEYMBAIOTCS  CIICAYIONIUE
YCIIOBUSI:

- BeleTCs ajanTaius oQHUITMATBHOTO caiiTa B ceTh MHTEpHET ¢ ydeTom
0COOBIX TMOTPEOHOCTEW WHBAIHMIOB IO 3pPEHUI0, OOECIEUYMBACTCS HAIMYUE
KpYMHOIIPU(PTOBOW  CHPABOYHOM WHGPOPMANMA O PACIUCAHUU YIEOHBIX
3aHSATHUH;

- MEJaTOTHYECKUIl pabOTHHUK, €ro cobecemHuk (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIONME HA 3aHSATUHU, TPEICTABISIOTCS OOYYAIOIIUMCS, TPU ITOM
KK pa3 HA3bIBAETCS TOT, K KOMY MeAarornueckuii paboTHUK oOparaercs;

- IEHCTBUSA, )KECTHI, TIEPEMEIICHUS TIEAarorn4ecKoro paboTHIKA KOPOTKO
U SICHO KOMMEHTHPYIOTCS;

- meyaTHasi WHQpOpPMAIMA TPeNoCcTaBisieTcss KpymHbM mpudTom (ot 18
MTYHKTOB), TOTAJILHO O3BYyYHBACTCS;

- oOecrieunBaeTcss HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEIICHUH;

- MPEAOCTABIISIETCS BO3MOXKHOCTh HCIIOIH30BATH KOMITBIOTEPHI BO BpEMS
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3aHATUH ¥ TpaBO 3amuch OOBSICHEHHH Ha JAUKTO(OH (MO IKEJIAHUIO
00yyJaromumxcs).

@opma MpOBEAECHUSA TEKyLIEd MW IPOMEKYTOUYHOM AaTTECTAlUU I
oOyuatonmxcss ¢ OB3 u wuHBanMOoOB oOmpenesseTcs IMelaroruuecKuM
paObOTHMKOM B COOTBETCTBHM C Y4YeOHbIM IIaHoM. [lpu HeoOxoaumocTH
oOyuatomemycss ¢ OB3, wuHBaIMAY C YyY€TOM UX HHIUBUAYAIbHBIX
NCUXO(PU3NIECKIX 0cobeHHOCTEN naercs BO3MO>KHOCTb npoiTu
MIPOMEXKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCBMEHHO Ha Oymare, MHCHhMEHHO Ha
KOMIIbIOTEpE, B (opMe TecTHUpoBaHMA U T.N., JUOO TPEAOCTaBISIETCA
JIOTIOJIHUTENIBHOE BpeMs JJIs1 HOJATOTOBKHU OTBETA.

7. MeToanyecKue pPeKOMEHJAUM JJIsi  mnpenojaBarTejled 1o
OPraHu3aluM BOCIHUTATEIbHON PadoThI ¢ 00YYaIOUIMMHUCH.

Metoauueckoe oOecneueHrne Mpolecca BOCHUTaHUS —OOydaromuxcs
BBICTYIIA€T OJHUM U3 ONpEAENAoIUX (PAKTOPOB BBICOKOIO KadyecTBa
0o0pa3oBaHUsl. [IpenonaBarens BY3a, JI€MOHCTPUPYSI BBICOKHI
npoecCuoHanu3M,  IPYIULHIO, YEeTKYI0  TPaKIAHCKYI0  IO3MIUIO,
CaMOMCUHUIUTMHY, TBOPUYECKUNA TOIXO/ B PEIICHUH MPOQPECCHOHATBHBIX 3aj1ad,
B XO0J€ 00pa3oBaTelbHOrO Mpolecca CrnocoOCTBYeT  (HOPMHPOBAHUIO
TapMOHWYHOMN JIUYHOCTH.

[Ipu peanu3zanuu AUCHUIUIMHBI TPETNOAABATENb MOXXET HCIOIb30BATh
CJICAYIOIINE METO bl BOCTIUTATEIbHOM padOoThI:

- MeToAbl (popMUpOBaHUS CO3HAHUA JIMYHOCTH (Oeceda, JUCIYT,
BHYIIICHHE, WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPHUMEpP, CAMOKOHTPOJIb,
pacckas, COBET, YOexkKIACHUE U JIp.);

- METOABl OpraHu3alliyd JEATEIBPHOCTH ©  (OPMHUPOBAHMS  OTBITA
noBeJieHUsl (3alaHue, OOIIECTBEHHOEC MHEHHE, MeAarorudeckoe TpeOoBaHUE,
MOpYYCHHUE, TPUYUYEHUE, CO3JaHWE BOCIUTHIBAIONINX CHUTYalluid, TPCHHHT,
yIOpaXKHEHUE, U JIP.);

- METOAbl MOTHUBALIMM JICSITEJIBHOCTM U TMOBeAeHUs (0g00peHue,
MOOIIPEHNE COITMANTBHON aKTUBHOCTH, TIOPUIIAHUE, CO3JITaHUE CUTYyAIMil ycrexa,
CO3MaHHWE CHUTyalluid Il  OMOIIMOHAJILHO-HPABCTBCHHBIX  IEPEKUBAHHM,
COPEBHOBAHUE U Jp.)

[Ipn peamuzanuu AWCHMIUIMHBI TIPEMOJAaBaTENbh JODKCH YYUTHIBATH
CIICTYIONTUE HAMPABJICHUS BOCITUTATCIILHOMN NEeITCIILHOCTH:

I padicoanckoe u nampuomuieckoe 6ocnumanue:

- bopMupoBaHHEe Yy  OOYYalOIIMXCS  LIEJIOCTHOIO  MHUPOBO33pPEHUS,
POCCHIICKOM HMIEHTUYHOCTH, YBAXKEHUSI K CBOEW CeMbe, OOILIECTBY, TOCYAapCTRY,
MIPUHSATHIM B CEMbE U OOIECTBE JTyXOBHO-HPABCTBEHHBIM U COITMOKYJIBTYPHBIM
IIEHHOCTSIM, K HAIlMOHATGHOMY, KYJIBTYPHOMY W HCTOPHUYECKOMY HACIEIUIO,
(dbopMHUpOBaHUE CTPEMIICHUS K €r0 COXPAHEHUIO U Pa3BUTHIO;

- popMupoBaHHE Yy OOYYAIONIMXCSl AKTUBHOW TPAXTAHCKOM TTO3UIINY,
OCHOBaHHOW Ha TPAJWIMOHHBIX KYyJbTYPHBIX, JYXOBHBIX W HPAaBCTBEHHBIX
LIEHHOCTSIX ~ POCCHMCKOIO oOmiecTsa, IS IOBBIIMIEHHS  CIIOCOOHOCTH



OTBETCTBEHHO PEAJM30BLIBATH CBOM KOHCTUTYIIMOHHBIE IPaBa v O0S3aHHOCTH,

- pa3BUTHE TIPAaBOBOM M TOJUTHYECKOM KYJIBTYphl OOyYarouIuxcs,
pacllupeHre  KOHCTPYKTMBHOTO  y4acTUsl B TPUHSITHM  PEUICHUM,
3aTparvBarOlIMX MX IIpaBa M HHTEPEChl, B TOM YHCJIE B Pa3IMYHBIX (hopmax
caMOOpraHu3aIluy, CaMOYTIPaBIICHHs, OOIIIECTBEHHO-3HAYMMOM JIeITeIbHOCTH;

- bopMHUpOBaHHE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH, TIO3BOJIAIOIIMX  IPOTHBOCTOATH  AKCTpeMH3My, KceHodoOuw,
JACKPUMHUHAIMA MO COLMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIlMOHAJIbHBIM
MpU3HAKaM, MEXITHHYECKOW W  MEKKOH(PECCHOHAIBHON  HETEPIUMOCTH,
JPYTUM HETATUBHBIM COLIMATILHBIM SIBJICHUSM.

JlyxosHo-upascmeennoe ocnumanue.

- BOCIINTAHWE  YYBCTBA  JOCTOMHCTBA, YE€CTHU U  YECTHOCTH,
COBECTJIMBOCTH, YBAXXCHHUS K POJMTENSAM, YUHUTEISIM, JIIOAAM CTapIIEro
ITOKOJICHUS;

- popMUpOBaHUE MPUHIUIOB KOJUIEKTUBU3MA M COJHMJIAPHOCTH, JIyXa
MUJIOCEPAUSI M COCTpaZaHusi, MPUBBIYKUA 3a00TUTHCS O JIIOJSX, HAXOMASIIUXCS B
TPYJAHOU )KU3HEHHON CUTYAallUH;

- popMupoOBaHHEe COJILIAPHOCTH u YyBCTBa COLMAJIBHOM
OTBETCTBEHHOCTM 110  OTHOIIEHUIO K JIOAIM C  OTPaHUYECHHBIMU
BO3MOKHOCTSIMU  3JIOPOBbsI, TPEOJOJICHUE TICUXOJOTHYECKUX OapbepoB IO
OTHOLIEHUIO K JIKOJAM C OIPAHUYEHHBIMU BO3MOKHOCTSIMU;

- opmMHpOBaHuEe 3MOLIMOHAJIILHO HACBIIICHHOT O u JTyXOBHO
BO3BBIIIICHHOTO OTHOIIIEHUSI K MHpPY, CIIOCOOHOCTH W YMEHHs TepeaaBaTh
JOPYTUM CBOW ACTETHYECKUM OIIBIT.

Kynemypno-npoceemumensvckoe eocnumanue:

- hopMUpPOBaHUE ICTETUUECKON KapTUHBI MUPA,;

- opMHUpOBaHKE YBAKECHHS K KYJIBTYPHBIM IIEHHOCTSIM POJTHOTO TOPO/IA,
Kpasi, CTPaHBbI;

- TIOBBIIICHHE ITO3HABATEIILHON aKTHBHOCTH O0YJarOIITUXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- hhopMHUpOBaHHUE Yy 00YUYAIOIIMXCS HAYYHOTO MUPOBO33PCHHUS;

- hopMHUpOBaHUE YMEHUS TIOJTydaTh 3HAHMS;

- hopMHUpOBaHNE HABHIKOB aHAIM3a W CHHTE3a MHGOPMAIUU, B TOM
yuciie B npodeccuoHaIbHON 00JIacTH.
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OueHounble Marepuansl 1Mo auciumuinHe  «[IporpamMmmupyempie JTOTHYECKHE
KOHTPOJIJICPHI aBTOMATU3UPOBAHHBIX CUCTEM» MPEAHA3HAYCHHBIC IS OLICHUBAHUS
pe3yibTaToB  OOyueHUsT Ha  COOTBETCTBUE  HWHAMKATOpAM  JIOCTHOXKCHHS
KOMIICTCHITU.

OueHuBaHue pe3yibTaTOB OOY4YEHHUsS IO JUCIUIUIMHE OCYIIECTBIISECTCS
B pamkax Ttekymero koHTtpons (TK) wu mpomexyTrouHoil arrecraiuu,
NPOBOAUMBIX 0 OayuibHO-peiTunronoit cucreme (bPC).

1.TexHoJsiornyeckasi Kapra
Cemectp 1 (3auer)
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Pa3nen 1. «CoBpeMeHHBIE 10-
TK1 - -
anmnapatHele wardopmsl ITIK u 10 | 0-15 25 L
BBEIOOD apXUTEKTYPHI IS
PHEProOOHEKTOB
3amura 1a00paTOpHOM pabOTHI 10
Paznen 2. «S3bIKM ¥ METOJIOJIOTUH 0- 20-

! A TK2 20 20-35
IMpOrpaMMUPOBAHUI» 15 35
3amuTa 1a00paTOpHOI paboOTHI 20

0- | 25-
Pa3nen 3. «IIpoexTupoBanue TK3 25 15 | 40 25-40
HAJCKHBIX U 0€30IaCHBIX CHCTEM
KoHncnexTupoBanue yueOHOTo 5
MaTepuaa
3amura 1ab0opaTOpHOI paboOTHI 10
[TrChMEHHBIH OnPOC 10
IIpomexyTouHasi aTTecTANUSA OM 1 0-45
(3auer)
3ananue

! ) 0-45
IMPOMEIKYTOUYHOU
Cemectp 2(KP)
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Or1an 1. «IToaroroBUTEIHHBIH 15 | 0-15 15- 15-30
(TEeOpeTUKO-aHAIUTUYECKUH )» 30
Otuér no pe3yapraram 15
MPEBAPUTEIHHOTO
HCCICA0BaHUS
0- 15-
Irtan 2. «<KKOHCTPYKTOPCKO- 15 15 30 15-30
TEXHOJIOTHYCCKHIT»
[IpomexyTOUHBIN TEXHUYECKUI 15
OTYET
0- | 25-
Irtan 3. «DKCNEePUMEHTAIBHO- 25 15 | 40 25-40
HACITBITATEIILHBI»
HMTOroBbIii TEXHUYECKUI OTUYET 25
IIpome:kyTOUHAS ATTECTALUA
P Yy I OM 0-45
(KP) KN
Hrorosas npe3eHTaus 1 3a1ura 0-45
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Pasnen 4. «HTETpaiioOHHBIE 15-
" part TK4 | 15 | 0-15 15-30
TEXHOJIOTHHU ¥ TIPOMBIIIICHHBIE 30
CETI
Keiic-3amaua 5
3amuTa 1abopaTopHO# paboTHI 10
0- 25-
Pasnen 5. «/IHHOBaIIMOHHEIE TK>5 25 15 40 25-40
TEXHOJIOTHH U MEPCIIEKTUBHBIE
pa3paboTKu»
Keiic-3amaua 5




3amuta 1a00paTOpHOM pabOTHI

20

Paznen 6. «DkcmtyaTalluoHHOE
0o0cIy>)KMBaHUE U YIIPaBJICHUE
skn3HeHHBIM [UKIoM ACY TII»

TK6

15

15

15-
30

15-30

3amuta 1a00paTOpHOM pabOTHI

10

KoHncnektuposanue
y4ueOHOro MaTepuasa

IIpome:kyTOUHas aTTeCTANUS
(3x3ameHn)

OM 2

0-45

B mucemenHo# gopme mo
ouneram

0-45

1. OHeHO‘IHLIe MaTEpHUAJIbI TEKYIHET0 KOHTPOJIA X IIPOMEKYT OYHOI

arrecranum

[11kasa OIIEeHKH pe3yJbTaTOB O0yUYEHHUs IO JUCIUILIMHE:

YpoBeHb chOpMUPOBaHHOCTU
WHIMKATOpPa KOMIETCHIIUU
o o Huxe o
Bricokuit Cpennuit Huzkwnit
3amranu- CpeaHero
Kon Koz POBAaHHBIE o7 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMITe- | WHIMKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIMH | OOYYEHUS 10 Ixana oneHuBaHUs
ACLAIUINHE HEYIIOB-
et YIOBJET- YA
OTJINYHO XOpOHIO J'IeTBOpI/I'
BOPUTEIILHO
TCIBHO
3aYTEHO HE 3a4TeHO
TK-1 IK-1.2 3HATh:




Criocobe
H
OCYIIECTB
TISITh
PKCILTyaT
AIHIo,
pa3BUTHE
17}
poBy
10
rparchop
MaIIo
CHCTEM
ABTOMATH
Baluu 1
yIIpaBJieH
1584
TEXHOJIOT
MYCCKUM
154
nporecca
mu (ACY
TI)
HHEPTroo0
'bEKTOB

Ocy1iecTBIsieT
pa3paboOTKy,
MPOrPaMMHUPOB
aHKE U
PKCILTyaTaI[iOH
HOC
00CITy>)KHBaHUE
CHCTEM
YIIpaBJICHHS HA
0aze
[porpaMMupye
MBIX
TOTUYECKUX
KOHTPOJUICPOB

MepeIoBbIe
APXUTEKTYPHI
IJIK u
[pacrpeneeHHbIX
CHUCTEM
YIIpaBJICHUS;
METOI0JOTHH
[MPOMBIIIICHHOM
paspabdotku 10
mrs ACY TII;
[IPUHIIAITBI
OpraHu3aIu
HaJIe)KHBIX U
0C30ITacCHBIX
CHCTEM;
CTaHIAPTHI JJIS
PKCILTyaTaI[MOHHO
ro 00CTy)KUBAHUS;
MHCTPYMEHTBI
TMarHOCTUKYU U
MpeIUKTUBHOMN
TMarHOCTUKHU.

BHAHUS HOCST
CICTEMHBIH,
rTyOOKUH 1
MPUKIaTHON
XxapakTep.
CtyneHT
ITEMOHCTPHPYET
CBO0OOIHOE
BIIaJICHUE BCEH
[TepPMUHOJIOTHEH,
IMTOHUMaHUE
MPUYMHHO-
CIIeICTBEHHBIX
CBsI3EH MEXTY
APXUTEKTYPO,
MpOrpaMMHUpPOBa
HHEM 1
00CITY)KHMBaHHUEM.
CriocobeH
KPUTHYIECKU
AHAJIM3UPOBATh
CTaHIapThI,
CpaBHHBATh
IMETOJIOJIOTHH U
MPOTHO3UPOBATH
[TCHICHIINN
[pa3BUTHS
[TEXHOJIOT U
ITTJIK. Bugur
ITUCIIUTUTUHY KaK
e TMHBIIN
IKOMILUTEKC IS
[peIICHHS
IKOMILTEKCHBIX
MH)KEHEPHBIX
Bazad.

BHAHUS MTOJIHBIC
1 TIPOYHBIC B
oOBbeMe
IPOTPaMMBI.
CtyneHT
[YBEpEHHO
00BSACHSICT
KJTFOUCBBIE
MTPUHIIMIIBI,
APXUTEKTYPBI U
MPOLIECCHI.
[lorumaer
UITOTHKY
mpeamera, HO
AHAITH3 MOXKET
OBITH MeHee
rIyOoKuM, a
CpaBHEHUE — HE
BCeraa
BCECTOPOHHUM.
Moryt
OTCYTCTBOBATh
leTanu 1o
[HOBEHIITUM
[pazpaboTkam
MJTH CJIOKHBIM
MHTETPAIllHOHHBI
M acIieKTam.
IBaageet
BHAHUSAMU,
I1OCTaTOYHBIMU
IJTST peeHUst
CTaHJApPTHBIX
Bagad.

SHaHUA
bparmeHTapHsI,
HEI0CTaTOYHO
rITyOOKU HITH
MMEFOT TIPOOEITBI
B KJIIOUEBBIX
pa3nenax.
OcBoena B
(OCHOBHOM
o0111as,
omucaTenbHast
MHpOpMAIHS.
Bocnpouzsoaut
oTIpeneNeHus n
OTIeNbHBIE
haxTeI, HO
MCTIBITBIBAET
[TPYAHOCTH C
[yCTaHOBJICHUEM
CBsA3EH MEXIy
HUMH.
[Tonnmanue
[OBEpXHOCTHOE,
AHAITNTHYIECKHE
crrocoOHOCTH
c1abo pa3BHUTHL

BHaHus
OTPBIBOYHBI,
conepxar
rpyOBIe OmNOKU
158107
OTCYTCTBYIOT 10
BHAYNTEITHEHOU
HaCTH
rmporpammsl. He
[YCBOGHBI
0a3oBBIC
MOHSATHS U
repmuHbl. He
IMOHUMAET CyTH
M3ydaeMBbIX
MPOLIECCOB U
cuctem. He
IMOYKET
OOBSICHUTH TaXKe
OCHOBHBIE
TPHUHITHIIBL.

YMETB:




BBIIIOJIHIATH YMmeeT YMmeeT Ymeer He YMEET
cpa e «  |[IpOBOIUTH BBIIIOJIHATH [IPOBOJUTH MPOBECTH
PaBHUTEJILHBIN [BCECTOPOHHHM  [[TOJTHBIN aHAIU3 [[TOBEPXHOCTHBIN, [OCMBICICHHBIN
AHaJIN3 U BbI60p CpPaBHHUTEJBHBIN 11 BEIOOD ONnMCaTEeNbHBIA  [aAHATM3 WK
armapaTHoO- AHAJIH3, BBIBIISIA [[UIATGOPMBI IO  [AHAIH3. crenarhb
o HEOUCBHIHBIC  [3aJaHHOMY [MpoexTupyer  [000CHOBaHHBIH
[POrpaMMHOU MIPEHMYIIECTBA U[{aITOPUTMY. [VIIpOILEHHBIEe,  [BBIOOP.
l'IJ'IaT(bOpMBI TUIK [PUCKH. IPazpabatbiBaeT |(pparmenrapusie [[Ipeamaraemele
10,1 KOHKPETHBIC CaMOCTOSTETIBHOPA0OTOCHOCOOH [APXUTEKTYPHL,  [APXUTEKTYpHBIC
rpe6osanms T3 [pa3pabaTheIBacT [ple, IOTHYECKH [4ACTO CIEAYS  [pCIICHHUS
p ONTHUMAaNbHBIC, [IPAaBUIIBHBIC PKECTKOMY [TEXHUYECKH
3Hepr0061>eKTa; MaCIITa0NPYyEMBI[apXUTEKTYPhI Ha [IIA0JIOHY. HEpEaIn3y€eMbI
HpOCKTI/IpOBaTb c U OCHOBC M crbITEIBaET 1500058 a6cyp;[HLI.
ITOKyMEHTHPOBaH[M3Y4eHHBIX [TPYIHOCTH C He moxer
MOIYTbHYIO HBIS M1abI0HOB. MPUMEHEHHEM  [IPUMEHHTh
COIIPOBOXKIAIOIIY |apxuTeKTypHBIE |YBEPEHHO OOII- OOII nnu
10 apXUTEKTYPY [peILICHHUSI. MCTIONB3YeT IPUHIIMIIOB HA  [CHCTEMBI
TBOpUeCKH OOII u Git s [IpakTUKe. KOHTPOJIS
[IPOrpaMMHOTO nmpumenser OOIIpemenust Pabora ¢ Git BepCHii JaXKe
IKOMILJIICKCA C 1 CpECTBA [TMIIOBBIX 3a/1a4 [CBOAMTCS K VISt
MCIONB30BAHMEM [KOHTPOJIA MTPOEKTHPOBAHNSI [0a30BBIM BIIeMEHTapHbBIX
06LEKTHO- Bepcuii, BHOCs | Paboraer onepanusam noa Banad. He
BKJIaJ B B dexkTHBHO MO|IToAPOOHEIM criocoOeH
OPHUCHTHPOBAHHBI |ynyurnieHue [YMEpEHHBIM IPYKOBOJCTBOM. [chopMymnupoBat
X HOHXO,HOB; MIPOLECCCOB [PYKOBOACTBOM. ICamocTosITeNIbHA b OCMBICIIEHHBIN
POBOIUTE AVIUT IKOMaH/IbL. I pazpaboTKa  [MOAXOJ K
p N YR [Ipenmaraer BaTpynHeHa. MPOEKTUPOBAHU
CYILICCTBYIOLICT'O  [HHOBAIIIOHHEIE [FO.
KO,Ha u CEHApUH
anmapaTHOMN [IPHMCTHEHI
p [TEXHOJIOT M. peri
KOH(PUTYpAIUHU;  |ennii.
p33pa6aTBIBaTB
[pErIaMEeHThI
[1JIAHOBO-
MpeayNnpeauTelIbH
oro
00CITy>)KUBaHUS U
MOJCPHU3AIINH.
BJIAACTh:
Brnageer [Brnageer Brnaneer He Bnaneer
METOAaMU MHCTPYMEHTaMH{ |0CHOBHBIM MHCTPYMEHTaMHU [HHCTPYMEHTaMHU
NPOEKTUPOBAHUS CBOOOHO U HabOpOM HEYBEPEHHO, pa3padoOTKH U
[TBOpYECKH, MHCTPYMEHTOB  [TOJIBKO TIOJ cumysiun. He
U pacyeTa CXeMm MCTIONB3YSl UX  [YBEPEHHO, ISl [PYKOBOJACTBOM  [MOKET
Ui penieHuss  [peleHust MITH TIO CTPOTOMY|TPOBECTH
MHTCTpalun PTC HECTaHIAPTHBIX "]1"3PIHOBI>IX 3a1a4. ga6n0Hy. pedakTopuHT,
Bajgau. BITOJTHSET OCIPOU3BOJHUT [HACTPOHUTH
C CUCTCMaMH lleMoHCTpuUpyeT 6a3b0131>11?1 npocTeiimye  [06€30MACHOCTh
BUPTYO3HBIE [PEDaKTOPUHT U  [IPHEMBI WA BBITIOJTHUTH
YIIPaBICHHA HABBIKH ONITHMH3AIHIO %e(baKTOpI/IHFa. MHTETPAIHNIO.
3HepFOO6’beI(TaMI/I. pedakTopuHra, [0 MeToguKaMm. (BBITONHSET He nonnmaer
BHAYUTEIEHO HactpanBaer  prieMeHTapHBIE [TOTHKH paOOTHI
MOBBIILIAsT KHOEep3alHTy 110 [HACTPONHKH Inasxe
KauecTBO KOJA. |[FOTOBBIM 0€30MaCHOCTH.  |[IPOCTEHUIINX
CaMoCTOsATEbHO pekoMeHAaIsIM. [IHTerpannoHHs! (cxeM. JIroobie
HpOeKTpreT 154 eanm.yeT € PCIICHNA HOCAT(IIOIBITKH
BHEIPSIET CTaHZAPTHBIE (bparMeHTapHBIH [TPaKTHIECKOt
KOMIUICKCHBIE ~ |CLICHAPHU WA M3ITUITHE  [paboTHhI
MEpBI MHTErpalyn YIIPOLLIEHHBII [IPUBOJAT K
KHOEp3alUThl.  |[TaHHBIX. MOXeET [Xapakrtep. HEBEPHBIM HMITN
DddexTuBHO MCTIONB30BaTh  |[IpakTHuecku He [HepaboTOCIOCO
MHTErpUpYyeT [10 s criocoOeH K GHBIM
[Pa3HOPOAHBIE  [MOJCIHPOBAHUS [CAMOCTOSITENIBLHO [pe3ybTaTaM.
CHICTEMEI, 10 MHCTPYKIHH, MY € MOXeT
co3zaBast HO MO/ICTUPOBAHUIO [HA3BATh WITH
Ha/Ie)KHBIE 1 MHTEPIIPETAHS |AIH KOPPEKTHOI |00BSICHUTD
MaCIITa0HPyEMBI|CITOKHBIX MHTEpIIpEeTand [0a30BbIe
€ pCIICHUA. pe3yanaTOB TOTOBBIX n0)1x0;11>1.pe3yn
CriocobeH IMOKET BBI3BIBATHMOIEIICH. bTaTam.
MPEeIBHICTh M [BaTPyAHCHHS.
HUBCJIUPOBATH
MOTEHIINATLHBIE
KOH(ITUKTEI.




OneHka «OTJIMYHO)» BBICTABISIETCS 32 21Y00KUe U 0emanusupo8aHtble
3HAHUs NO 8CceM pazoenam OUCYUNIUHDBL, 8bIX00AWUE 3a PAMKU 00A3aMeNbHOl
npoecpammvl. C80000HO NpuMeHsem NONYYeHHble 3HAHUSA OJisl  peueHuUs
CJIOJCHUIX, KOMNJIEKCHbIX 3a0ay, MOOeNUPYIouUX peaivibie
npogeccuoHanvuvie cumyayuu 8 001acmu NPOEKMUPOBAHUsL U 0OCIYIHCUBAHUSL
cucmem Ha IIVIK. Buoum mexncoucyuniuHapHole cesasu.

OneHka «XOpolIo» BBICTABISIETCS 3a MOJNHbIL U NPOUHBIUL 00beM
SHAHUl 8 PAMKAX Npocpammvl. YeepeHHo o0wsacHAem Kitoyesvle NPUHYUNDL,
apxumekmypvl U Npoyeccwl, HOHUMaem JO2UKy npeomema. YeepeHnHo
npuMeHsiem 3HaHus OJisl peuleHusi CMaHOapmHbIX 3a0ay, npeodycMompeHHbIX

npocpPamMMOLL.

OneHka «ya0BJIETBOPHUTEIbHO)» BBICTABISIETCS 32 (hpazmenmapmbie,

HeooCmamo4Ho 21yboxue 3Hanus. Buinonnsem npocmetiuiue 6uovl pabom.
OreHKa «HEYI0BJIE€TBOPUTEIbHO» BBICTABISICTCS 32 HEOOCMAMOYHOe

YyCcB80€HUE bazoeoul mepmuHojiocuu U npuRyuUnoe auCZ/}Z/anZZ/leZ, HEBO3MOINCHOCMb

NPUMEHANb SHAHUA HA NpaKkmuke, omcymcmeue nOHUMAHUA npl/lHZ/ﬂ/ll’lZ/lClJZbHOZZ

cmpykmypul u Hasnavenus cucmem Ha IIJIK.

2. IlepeyeHb OLIEHOYHBIX CPEICTB
Kparkass XapakTepUCTHMKAa OIIEHOYHBIX CPEJICTB, HCIOJb3YEMBIX IpHU

TCKYILICM KOHTPOJIC YCIICBACMOCTH )51 HpOMG)KYTOLIHOI;'I arrecralmnuu
00y4Jaromerocsi 1Mo JUCHUILIUHE:

Haumenoanue Omnwucanue
OILIEHOYHOTO KpaTkas XxapakTepucTHKa OLEHOYHOTO CpPeJICTBA OILIEHOYHOTO
cpeacTBa CpeAcTBa

[IpoGnemHOE 3agaHWe, B KOTOPOM OOyYaroniemMycs Sananns i
Keiic-3anaua IpPEeJIaraloT OCMBICIUTh PeabHYI0 Mpo(ecCHoHaNIbHO- .
(K3) OpUEHTHPOBAHHYI0 CUTYallUl0, HEOOXOAUMYIO  JUIS PEILICHITT KEHe™
pelleHusl JTaHHOM MpobieMbl Jana
KoHeuHbll IPOYKT, MOIy4aeMblid B PE3YJIbTATE IUIAHU-
pOBaHMSI M BBIIOJIHEHHS KOMIUIEKCa Y4YeOHBIX M
UCCIIENIOBATENbCKUX — 3a7aHui. [lo3BonsieT OLEHUTH
Kypcosoit YMEHUS 00yyaromuxcs CaMOCTOSITENTbHO
npoex (KTT), KOHCTPYHPOBAaTh CBOHW 3HAHUS B IPOIECCE PEIICHHS
NPaKTUYECKUX 337]ad U TMpoOJieM, OPHUEHTHPOBATHCS B TeMbI TPOeKTOB
UHPOPMAITHOHHOM MIPOCTPAHCTBE u YPOBEHB
c(OopMHUPOBAHHOCTH aHAJTUTUYECKUX, uccrneno-
BaTEIIbCKMX HABBIKOB, HABBIKOB MPAKTHYECKOTO M TBOP-
YEeCKOT0 MBIIIICHUS. MOXKET BBITOTHATHCSA B UHIUBHLY-
QIBHOM TIOPSIJIKE WJIM TPYIIION 00y4JaroImXCst
Koncnektuposanu| Kparkoe TekcToBOE MpecTaBiIeHue nepepaboTaHHON [Iepeuens paznenos
e yueOHoro uH(bopMaun
marepHaa




[lepeuens 3anannii u
Oryer 1o Brimonaenue na6opaTS)pH0171 pa6(3TBI, 00paboTka BOIIPOCOB ISt
1a60paTopHOi pE3ybTaTOB HCHBITAHUHN, W3MEPEHUH, JKCIIEPHMEHTA. 3T
paGote (OJIP) O(bOpMJ'IeHI/IeU oT4YeTa, 3aImTa pe3yJIbTaToB nabopaTtopHOU
71a60paTOpHON PabOTHI IO OTUETY paGOTBI, IIEpeueHb
TpeOOBaHUI K OTUETY

3. IlepeyeHb KOHTPOJILHBIX 3aJaHHUIl WJIN HHbIe MAaTePHAJIbI,
HeoOXoauMble  JIJsi OLEHKM 3HAHWI, YMeHHMd M  HaBBIKOB,
XapaKTepu3yIUX 3Tanbl (GopMHUPOBaHUSI KOMIIETEHIWI B Ipolecce
OCBOECHHUS M CUUILTHHBI

Texymmi kourpoas TK1:
[Tposepsiemas komnerenmus: 11K 1.2.3

JIP 1. CpaBuutenbHoe TecTupoBaHue W KoHdurypupoBanue [IJIK pasnbix
BEHJIOPOB

ba3oBble Bonpoch:

1. Kakume xonkpernoie Moaenu IIJIK u oT Kakux mOpoU3BOIUTENEH BB
CpaBHUBAJIH?

2. HazoBute ux ocHOBHble ammapartHble xapakrepuctuku (tun LI, obwvem
HaMSITH, KOJTUYECTBO CJIOTOB).

3. OmumuTe MOmaroBo MpoIece HadabHON KOHPHUTYpaIrun (CO3TaHNe TPOEKTa,
HACTpoiiKa anmnapatHoil koHdurypauuu, 3arpy3ka OC) mis ognoro u3 nzyyennsix [IJIK.

4. Kakoil uHTepdeiic nporpaMMupoBaHus (cpeia pa3pabdOoTKH) HCHOIb30BAJICS
JUIA KaXJI0T0 KOHTposiepa?

5. B ueM Bbl BUUTE OCHOBHBIE pa3liMuusl B MOJb30BATEILCKOM MHTEp(eiice n
JIOTUKE PaboTHI?

¥Yray0aeHnbie BONPOCHI:

6. Ilo kakuM KITIOYEBBHIM KpHUTEpUSM (HAMPUMEP: CTOUMOCTb, TOAJCPIKKA
crenu(uIecKuX MPOMBIIIJICHHBIX MPOTOKOJIOB, Hamuuue safety-yHkuuii, sxocucrema
JIaTYMKOB) BBI MPOBOMIN CpaBHEHHE?

7. Kakoii [1JIK u mouemy okazajicsi MpeanouTHTENbHEE AT THIIOTETUYECKOTO
npoekta ACY TII noacranuun?

8. C KakWMU THUMAYHBIMH TPYJHOCTAMH MOXKHO CTOJKHYTBCS TIPH MHTPAIUU
npoekta ¢ ogHoro tuna [JIK (mampumep, Siemens) Ha npyroit (Hanpumep, CODESY'S-
COBMECTUMBIN)? MOXKHO JI TOBOPUTH O MOJTHOM MEPEHOCUMOCTH Ko1a?

9. B ueMm 3aKi04arOTCs apXUTEKTYPHbIE pa3nuyuusi (MOHOJUTHAS VS. MOJYJIbHAs,
LIEHTPAIM30BaHHAS VS. PACHIPE/ICIEHHAs) MEKAY PACCMOTPEHHBIMU TIATGOpMaMu U Kak
3TO BJIUSAET HA 00JIACTh UX MPUMEHEHHUS B SHEPreTUKe?

Texkymmii koutpoiab TK2:
[TpoBepsiemast komnerenuust: 11K-1.2.3, TIK-1.2.V
JIP 2. Pa3zpaboTka 00BbEKTHO-OPUEHTUPOBAHHON OMONIMOTEKH (DYHKIMOHATBHBIX
OJIOKOB ISl CHCTEMBI TEJIEMEXaHUKH



ba3oBble BonpochI:

1. IlepeuncnuTe U KpaTKO OXapakTepu3yiTe GyHKIMOHAIbHBIE OJOKH (KIacChl),
KOTOpbIe BBl pa3paboranu B cBoeil Oubnuoreke (Hampumep, Juckpernsii Curnain,
Tenemexannveckas Komanna, ¥Ycraska [TH]]).

2. YUrto Takoe unkancyssanusa B kontekcre OOIT s TIJIK?

3. [IpuBeauTe npuMep U3 Baliei pabOThI: KaKhe JaHHBIE BbI «CIPATAIN) BHYTPU
0J10Ka, a KaKue cJieNaliy JOCTYIHbIMU (MHTEpdeiic)?

4. Kak Bbl Oprann3oBajii HacjaeJOBaHKUE B OMOIMOTEKE?

5. ITlpuBemaute mnpuUMep POAMTEIBCKOTO W JIOYEPHETO Kiacca, OOBICHUTE
MPEUMYIIECTBO TAKOTO TMOIX0/1A.

¥Yray0aenHbie BONpPOCHI:

6. Kak ucnonp3oBanue OOII-0uOnMmoTeKH, MO BalieMy MHEHHIO, TIOBJIUSET Ha
CKOPOCTh pa3pabOTKU, YUTAEMOCTb U COMPOBOKIaeMOCTh Oosbiioro mpoekra ACY TII
10 CPAaBHEHHUIO C TPAJUIIMOHHBIM MOJIX0I0M (HA0OPOM MU30JIMPOBAHHBIX MPOTpamMm)?

/. Onumure MexaHu3M 00pabOTKM OMIMOOK MIJIM UCKIIOUUTEIbHBIX CHUTYaIUi
BHYTPH BalliuX (GYHKIIMOHAIBHBIX OJOKOB.

8. Kak obecnieunBaeTcs 0€30MaCHOCTh MPU HEKOPPEKTHBIX BXOAHBIX JTAHHBIX?

9. Kakum o6Opa3om Bama OuUOMMOTEKa MOXKET OBITh aJaNTUPOBAHA WM
pactmpena s nojjaepxku cranaapra MOK 61850 (mudpossie noactanimm)? Kakue
HOBBIE KJIACCHI MITM METOJIbI TOTPEOOBANIUCH ObI?

JIP 3. PedakrtopuHr W onTuMH3aUus MPOrpaMMbl YIPABICHUS PE3EPBHBIM
NUTaHUEM

basosbie Bonpocei:

1. Uro Takoe «3amax koaa» (code smell)? IIpuBenute 2-3 KOHKpETHBIX pUMEpAa,
KOTOpPbIE Bbl OOHAPYKUJIM B UCXOJHOM MpOrpamMMe.

2. Kakue KOHKpeTHbIE MpueMbl pePaKTOPHHIA Bbl MPUMEHWIN (HATPHMED,
«Bbigenenue MeTona», «3aMeHa Maruyeckoro 4ucia KOHCTaHTOMW», «MHKamcynsuus
nons»)? [lokaxure Ha parMeHTe KoJa «J10» U «IIOCTIe».

3. Kak BbI onenuBanu 3pPeKTUBHOCTh onTuMu3anuu? M3mepunu a1 Bel BpeMs
BBINTOJHEHHUS [IUKJIA WM UCTIOJIb30BAHKE TTAMATH 10 M NIOCJIE U3MEHEHUI?

¥Yray0aeHnbie BONPOCHI:

4. Tlpu pedakropunre kak Bbl o0OecmeduBaiu, 4TO (YHKIIMOHATBHOCTh
nporpamMMsl He ciomanack? Mcnonab30Bany U Bbl KaKUe-TMO0 METObI BEpUPHUKALIH
(HampuMep, MOYJIbHBIE TECThI, IPOBEPKY HA TECTOBBIX CLIEHAPUSIX)?

5. O0bsAcCHHTE, KaK ONTUMM3AIMS KOJA BIUAET HE TOJNBKO Ha ObICTpOJEICTBUE,
HO U Ha HAaJIeKHOCTh CUCTEMBI U YJIOOCTBO €€ JalbHEeHIIero 00CIyKUBaHUs.

6. B xkakoii MomeHnT mnpoekra MmoaepHuzauuu ACY TII nenecoobpasHo
IPOBOIUTH KpyNHBIN pedakropunr? KakoBbl pucku U MpeuMyIecTBa?

Texkymmii koutpoab TK3:
ITposepsiemast komnerennus: 11K-1.2.V, I[1K-1.2.B
JIP 4. Hactpoiika OPC UA-cepBepa 1 kubep3aIuThl Ha KOHTPOJLIEpE
ba3zoBble Bonpockl:
1. O6wsacauTe mpocteiMu cioBamu, 4eM OPC UA npuHIMNUATBHO OTIMYAETCS



ot knaccnueckoro OPC DA? B uem ero oCHOBHbIE PEMMYLIECTBA AJISI COBPEMEHHBIX
ACY TIT?

2. Kakue «y3me» (Nodes) n «mpoctpancTBa uMeH» (Namespaces) Bbl cO31aIH B
anpecHoM mnpoctpanctBe OPC UA-cepepa? Kak OHM COOTBETCTBYIOT NEPEMEHHBIM
Bamiei mporpammsl [1JIK?

3. IlepeuncnuTe OCHOBHBIE MEpbI KHOEpOE30MacHOCTH, KOTOPBIE BbI HACTPOUIU
Ha KOHTPOJIEpE WK B CETH (HampumMmep, ayTeHTuduKarys, mudppoBanue, Ganeppo).

Yray0aennbie BOIpPOCHI:

4. Omuiuute BO3MOXKHBIE MOCIEACTBUS Ui 3Heprooowekra, ecimu OPC UA-
cepsep IIJIK Oymer ckondurypupoBan 0e3 0a30BbIX Mep O€30MACHOCTH M OKAKETCS B
OTKpBITOM ceTH. KakoB Hanbosnee BEpOATHBIN BEKTOp aTaKu?

5. Kax cranmapt IEC 62443 (xubepbezomacnocts ACY TII) perimamentupyer
HacTpoiiky Takux cepBucoB, kak OPC UA? Ha kakom ypoBHe (1-4) BBl mpoBOAWIH
HACTpPOUKY B JlabopaTopHOil paboTe?

6. Ilpenmoxure apXUTEKTYpHOE peEIIEHHE, KaK MOXHO OpraHM30BaTh
Oe3omnacHblil cOop maHHbIX ¢ AecsaTkoB [1JIK, pa3BepHYThIX Ha pa3HBIX MOACTAHIHAX, B
eIMHBIN IIEHTp MOHUTOpHUHTA ¢ ucnonb3oBanuem OPC UA.

KoncnekTnpoBanue y4e0HOT0 MaTepHuaJia mo pasjaeaam:

Paznen 1. Cospemennvie annapammuvie naamgopmor IIJIK u 6v160p
apxumexmypwvl 0 SHeP200OBLEKMO8.

Tema 1.1. OBomouns apxutektyp [IJIK: OT MOHOJTUTHBIX K pacnpeneeHHbIM
Y TIPOrPaMMHO-OIIPEAEIIIEMBIM KOHTPOJIIEPaM.

Tema 1.2. Kpurepuun BbiOopa IIJIK jgns  3agad dHEPreTUKH:
MPOU3BOIUTEILHOCTh, HanexkHocTh (MTBF, SIL), nepudepus (anamorosbie
MOJIYJIH, CYETUUKH).

Tema 1.3. CpaBHHUTENBHBIN aHANU3 TIATGOPM BEAYIIUX MPOU3BOIUTENCH
(Siemens, Schneider Electric, ABB, BBK) my1st sHEpreTHKH.

Tema 1.4. IlpoekTrpoBaHNE CUCTEMHOM apXUTEKTYpPbI: LEHTPAIA30BAHHAS,
JEIEHTpaTN30BaHHas, THOPUIHAS.

Paznen 2. [Ipoosunymole A3biku u MemMoO0I02UU NPOCPAMMUPOBAHUSL.

Tema 2.1. OOBekTHO-OpHEeHTHpOBaHHOE TporpammupoBanue (OOIIl) B
CODESYS u TIA Portal.

Tema 2.2. Cranpmaptr MOK 61499: konnenmusi Function Blocks s
pacnpeIeICHHbIX CUCTEM.

Tema 2.3. Mucrpymentsl koHTposis Bepcuil (Git) u mpaktuku CI/CD B
paspadotke I1O nns ACY TIL.

Tema 2.4. Pedaxtopunr wu ontummzauus legacy-koma. IlarrepHsl
npoextupoBanus 11t ACY TII.

Paznen 3. [Ipoexmuposarnue nadexchvix u 6€30NACHbIX CUCTIEM.

Tema 3.1. dynkumnonansHas 6e3onacHocTh (Functional Safety): ctanmapTs
MO3K 61508/61511, Safety PLC.

Tema 3.2. KubGepbezomacnocts ACY TII (IEC 62443): threat modeling,
CEerMEHTAIUs CETH, 3allUTa IEPUMETPA.

Tema 3.3. Meroasl  OTKa3oycTOM4MBOrOo  mpoektupoBanus  (N-



pesepBupoBanue, hot standby).
Tema 3.4. Bepudukanus u Bauaanus: aBTOMaTU3MPOBAHHOE TECTUPOBAHUE,
cumysiumst, HIL-TecTsl.

Bomnpocsl 1,11 MHCbMEHHOT0 0Npoca.

1. HazoBuTe Tpy OCHOBHBIX 3Tarna 3BoJtonuu apxutekTyp [1IJIK.

2. Yem pacnpeaenensasiii [IJIK npuHmmnuansHO  OT/IMYaeTCs  OT
MOHOJIUTHOTO?

3. Uto o3nauaer abOpeuarypa «SDPC» (Software-Defined Programmable
Controller)?

4. Yto o3nauaet nokazarenb MTBF u kak oH CBsI3aH ¢ HaJIE)KHOCTHIO?

5. Ha3oBure nBa kmtoueBbIX Kpurepusi BbiOopa IIJIK s cuctemsl
IIPOTUBOABAPUINHON aBTOMATHKH.

6. Kakoli tun nepudepuitHOro MOAyiasl HEOOXOAMM JJsl MOJKIIOYEHHS
natunka 4-20 MA?

7. Kakags  ocHoBHasg  cpema  pa3pabOTKM  HCIOJIB3YyeTCS s
nporpammupoBanus [1JIK Siemens S7-15007

8. HazoBute kioueBoe mpeumyiiectBo oTeuecTBeHHbIX BBK (Onouno-
MOJIYJIbHBIX BBIYMCIUTEIBHBIX KOMILIEKCOB) B KOHTEKCTE UMIIOPTO3aMEIICHHMS.

9. Kakoii mpoM3BOAMTENL CHUJIBHO NPOABUIacT KOHIENIUi «EcoStruxurey
JUIS1 DHEPTETUKU ?

10. B yem OCHOBHOW HEOCTATOK LIEHTPAIM30BAaHHOU apxXUTEKTypel ACY
TII?

11. Korma npumensieTcs  JeleHTpadu30BaHHAas  (pacmpenereHHast)
apXUTeKTypa?

12. Yo Takoe ruOpuaHast apXUTEKTypa U IJI€ OHa MOXKET UCIIOJIb30BAThCS ?

13. HazoBute Tpu ocHoBHbIX npuHIiuna OOIIL.

14. Yto takoe «bpyHKunoHanbHbIH 050k» B CODESYS ¢ Touku 3peHus
OO0I1?

15. Mosxxno nmu co3nath kiacc B TIA Portal? Ecim jna, To xak Ha3bIBaeTcs
aHajor?

16. Uto sBnsgeTcs OCHOBHOM €IMHHUIIEWM KOMMIO3ulMU B cranaapte MOK
614997

17. Yem MOK 61499 nyume noaxoauT sl paclpeleeHHbIX CUCTEM, YEM
M3K 61131-3?

18. Yro Takoe «ceTh PpyHKIMOHAIBHBIX Os10KOB» (FBN)?

19. Jlna yero B mpoekte ACY TII ncnonbe3yercst cucrema KOHTPOJISL BEPCUI
Git?

20. Yro o3Hauaet abbpeuatypa CI/CD?

21. Kaxkoit stan CI/CD MO»XeT aBTOMaTH4ECKU MPOBEPSTh COOPKY MPOEKTa
[TJIK?

22. Yto Ttakoe «pedakTopuHry Koaa?

23. HazoBuTe oaWH pacnpOCTpaHEHHBIN «3amax koma» (code smell) B
nporpammax [JIK.



24. Kakoit maTTepH MPOSKTUPOBAHUS YACTO MCTIOIB3YETCS ISl Peasi3aiiu
koHeuHoro apromara B ACY TII?

25. Yto onpenensiet ctanaapt MOK 615087

26. Yto o3HauaeT ypoBeHb MOJHOTHI Oe3omacHocTu SIL 27?

27. Yem Safety PLC ornuuaercs ot oosranoro TTJIK?

28. HazoBute Tpu ocHOBHBIE yrpo3hl (threats) kubepoezonacHoctu st ACY
TIL.

29. YUto Takoe cerMeHTalus CETH 1 3a4eM OHA Hy>KHa?

30. Kakoil cranmapT siBisieTcss OCHOBHBIM it kubOepbezomacHoctH ACY
TI1?

31. B uem pa3zHuLa Mexay pe3epBupoBaHueM 1002 u 20037

32. Yro obecreunBaet 6oiiee ObicTpoe nepeximoueHue: hot standby nmm cold
standby?

33. Yto Takoe «OyThIJIOUHOE TOPII0Y» B OTKA30yCTONYMBOM apXUTEKType?

34. Yro taxoe Basmmmanusd B koHTekcte 110 mua ITJIK?

35. Yem HIL-tect (Hardware-in-the-Loop) sydiiie 9ucTo# cumysisiiun?

36. HazoBuTe OAMH W3 HWHCTPYMEHTOB JJIi aBTOMATHU3UPOBAHHOIO
TectupoBanus nporpamm [TJIK.

Texymmii koutpoiab TK4:

[Iposepsemas komnerennus: [1K-1.2.3, [1K-1.2.V

JIP 5. Co3pnaHue ¥ MCIOJIHEHNE aBTOMATH3MPOBAHHBIX TECTOB JUIS NPOTPaMMBI
IIJIK B cpene cumynsuun

basosbie Bonpocsi:

1. Yro rtakoe moamynpHOoe TectupoBanue (Unit Testing) mpuMEHHTENBHO K
nporpammam aas [UJIK? UYro sBianock «Momyliem» WIH «HOHATOM» B BalleM
TECTUPOBAHUN?

2. OnummTe OWH M3 CO3MaHHBIX BaMHU TecTOBBIX ciydaeB (Test Case): kakue
BXO/IHbIE JTaHHBIE MOAABAIMChH, KAKOE MOBEACHHUE (BBIXOJHBIEC JaHHBIE) OXKUAAIOCH U
pOBEPSIIOCH?

3. Kakyto cpeny cumynsiuu Bbl Ucnonb30Banu? B uem ee npeumyuiecTa nepen
TECTUPOBAHUEM Ha PEATBHOM (OKEJe3e»?

Yray0aeHHble BONPOCHI

4. Kakue Tumbl omuOOK WiH JePEKTOB MOTYT ObITh OOHAPYXKEHBI C MOMOIIbIO
ABTOMATU3UPOBAHHBIX TECTOB B CUMYJISILINY, a Kakue — HeT? [[puBennuTe npuMepsi.

5. Kak MOXHO MHTErpUpoOBaTh MPOLIECC ABTOMATUYECKOTO TECTUPOBAHUS B IIHKII
pazpabotku [10 ans ACY TII (CI/CD)? B uem npakTuueckas mojb3a Takoro mojaxoja
JUIS DHEPTeTUYECKON KOMITAaHUU ?

6. Pa3zpaboTaiiTe KOHIIENIMIO TECTUPOBAHUS JIISl CUCTEMBI YIIPABICHUS, KOTOpas
JI0JKHA pearupoBaTh Ha aBapuiiHble COOBITHSA 3a CTPOro 3a7aHHOe BpeMs (TpeboBaHMe
real-time). Kak 370 MOXHO IpOBEPUTH B CUMYJISIHN?

Keiic 1: Bwibop mnardopmer TUUIK ans MojepHu3anuu CUCTEMBI PEIEHHOM
3amuThl 1 aBToMaTuku (P3A) sueiiku KPY-110 kB
3amanue:



1. Amamu3 TpeboBanmii: Ha ocnoBe cmemmdukamuu (3ammrta ot K3, AIIB,
CUHXPOHM3alUsl, BBOJ/BBIBOJL JTUCKPETHBIX M aHanoroBeix curHaioB TT/TH,
cootBercTBUe TpeboBanusaM SIL 2/3, mommepxkka MDOK 61850-8-1 GOOSE/SV)
COCTaBbTE CPaBHUTENbHYIO TAONUIy JUIS CHEHHAIU3UPOBAHHBIX KOHTpoJiepoB P3A
i advanced [JIK (manpumep, Siemens SIPROTEC 5, Schneider Electric MiCOM Px,
ABB REF 6xx, BBK «Petom»).

2. Boibop u o6ocHOBanue: [Ipeanoxure KOHKPETHYIO allapaTHYIO MI1aThopMy U
coctaB Monyieil. JlailTe pa3BepHyTO€ NUCbMEHHOE OOOCHOBaHUE, CBSA3aB BHIOOP
C TpeOOBAaHUSIMU DHEPIeTUKU: CKOpPOCTh 00pabotku (< 1 MC A  3aluThl),
MIOMEX0YCTONYUBOCTh, paboTa B ycHOBHSIX OM TMoMeX MOJICTaHIUK, TOAICPKKa
KPUTHYHBIX TIPOTOKOJIOB.

3. ApxuTekTypHbIil 3cku3: M300pazure cxemMy MOJKIIOUEHUS BBIOPAHHOTO
ycrpoiictBa k BTopuuHbiM 1memsMm (TT, TH, umenu ympaBiaeHus BbIKIIOYATENEM) U K
npombinuieHHOU cetu ACY TIL

Keiic 2: Paszpabotka 00BEKTHO-OPUEHTUPOBAHHON OubaoTexu
(GyHKIMOHANBHBIX 070K0B A71st 1rdpoBoit moacTanimu (MOK 61850)
3ajaHue:

1. IpoexktupoBanue kiaccoB: Paspaboraiite nuarpammy kiaccoB (UML) nns
KmoueBblX Jormueckux y3nmoB (Logical Nodes): XCBR (Bwikitouatens), MMXU
(u3mepenusi), PTOC (3ammrta oT meperpy3ku 1o TOKy). Omnpenenute atpuOyThl
(TaHHbIE) ¥ METO/IbI (CEPBUCHI) B COOTBETCTBUU CO CTAHIAPTOM.

2. Peanmmzarus npuHnunoB: [TokaxnTe, Kak MPUHIATB HHKATICYIISAINH (CKPBITHE
peammain GOOSE-paccbiikm), HacnenoBanus (0a3oBelii kiacc Logical Node) wu
nomuMoppusma  (obmmii  mHTepdeiic s ormpaBku  coobmennin MMS/GOOSE)
pean30BaHbl B Ballel ONOIUOTEKE.

3. Mpusszka k SCL: OnumuTe, Kak CO3AaHHBIE MPOTPAMMHBIE KIACChl OyIyT
CBsi3aHbI C (haitoMm onucanus koHpurypaiwu noactaniyu (SSD/SCD-daiin).

Texymmii kourpoas TKS:
IIposepsemas komnerenuus: 11K-1.2.Y

JIP 6. Wurerpauus panubix IIJIK yepes MQTT B wumuratop IloT-
1aTGOPMBI

ba3oBbie BOnpocskI:

1. O6bscHUTE apXUTEKTYPY «U3aaTeNb-moAnucurk» (publish-subscribe). Kto
B Balel abopaTopHOi pabote BeicTynan B poiu uzmatens (publisher), a kto —
noanucyrKa (subscriber)?

2. Uro Takoe «rommk» (topic) B MQTT? Ilo kakoMy NpHUHIUITY BbI
OpraHU30BaAIN CTPYKTYpY TOTTUKOB TUTST nepenayn JTAHHBIX
(marmpumep, kgeu/power _station/voltage)?

3. Kakue nannsie (teru) ¢ IIJIK Bbl mepemaBanmu Ha IloT-mmargopmy u c
KaKOW MePUOIMYHOCTHIO?

YrayoseHHble BONPOCHI:



4. Cpauute nporokonsl MQTT u OPC UA s 3amad OpOMBILITIEHHOTO
IoT. B kakux cueHapusx npeanodytutenabaee ucnoib3oBath MQTT, a B kakux OPC
UA? MOHO 11 UX UCIIOJIb30BaTh COBMECTHO?

5. Kakue mexanusmbl obecrieueHus kadectBa oocimyxkuBanus (QoS levels)
npeaycMoTpenbl B MQTT u kakoid ypoBeHb Bbl ucnoib3oBanu? Ilouemy? Uto
MIPOU30MAET MPHU MOTEPE CBSAZU?

6. Ilpennoxure, kak Ha ocHOBe nmotoka JdaHHbIX ¢ [IJIK B IloT-mmardopme
MOXHO TMOCTPOUTH MPOCTEHIIYI0 CUCTEMY MPEIUKTUBHON aHAIUTUKU (Hampumep,
MPOTHO3UPOBAHKNE HATPY3KU WJIH BBISBICHUE aHOMAJIHI).

JIP 7. AHanu3 XypHaJIOB COOBITUA W JUArHOCTHKA HEUCIPABHOCTU B
CMOJEIMPOBAHHON CUCTEME

ba3osrblie Bonpochi:

1. Kakue HUCTOYHMKH >KYpHAJIOB (JIOTOB) BBl AHAIM3UPOBAIH (SKypHAI
KOHTpOJUIEpa, CUCTeMHbIE cOObITUS, atapMbl SCADA)?

2. OnuimTe CUMIITOM HEUCHPAaBHOCTH, KOTOpas Oblla CMOJAEIUpOBaHa B
cucTteMe (Harpumep, «He cpadaThIBaeT KOMaH/Aa Ha BKIIOYEHHUE BBIKITIOUATEISD?).

3. Kakyto nocnenoBareabHOCTh COOBITUH B XKypHaJIe Bbl HAECHTUPHUIIMPOBATIN
KaK KJIFOYEBYIO ISt AMarHOCTUKU? Kak BbI OTAETUIN IPUYUHY OT CICACTBUS?

Yruy0seHHble BONPOCHI:

4. PazpabortaiiTe OOHIMI aJIrOpUTM ACHCTBUN HMH)KEHEpa IpU aHAIIM3e
cioxHoro, HeoueBuaHOro co6osi B ACY TII Ha ocHOBe kypHanoB coObiTuid. C yero
HayaTh, HA YTO OOpaIlaTh BHUMAHKE B [IEPBYIO OYEPEb?

5. Kakue UHCTPYMEHTBI (manmpumep, Logstash, Grafana,
cnenuanusupoBanible SCADA-UHCTpYMEHTBI) MOTYT MOMOYb aBTOMAaTU3HPOBAThH
cOop, GUILTpAIMIO U BU3YAIU3ALIMIO )KYPHAJIOB C MHOXKECTBA YHEPTOOOHEKTOR?

6. Kax undopmaiiys u3 ;xypHaJIoB COOBITUN MOXET OBITh UCIOJIb30BaHA JIJIs
dbopmupoBaHus «IUGPOBOTO clieiay O0OPYIOBaHHWS W IUTAHUPOBAHHUS €TO
TEXHUYECKOTO OOCTyKUBaHUs (IEPEeX0o]] OT PEaKTUBHOIO K MPEIUKTHUBHOMY
00CITy>KUBaHUIO)?

Keiic 3: AaroputM aBTOMATHUYE€CKOIO BOCCTAHOBJICHHMS MUTAHUS CEKIUU
cooctBeHHbIX HYX 11 (CH) noacranuuun

3aganue:

1. Pazpabotrka SFC: Coznaiite aeranbhyto SFC-guarpammy. OCHOBHBIE
maru: «HopmansHas cxema (Beoxl)», «Kontpons Hanpsikenus Beogly», «Iloteps
Hanpspkenus», «llonbitka ABP Ha BBoa2», «Koutpons roroBaoctu I, «Ilyck
JI' u nepexintouenne», «BoccTaHOBIIEHHE OCHOBHOTI'O BBOJAY.

2. YyeT cnenupukua dHEPreTuKu: BeTpoiite B aliropuT™M 00sI3aTENbHBIE IS
DHEPTETUKU 3aJEPKKH (JIJIs TallleHusl TyTH, IPOBEPKU CUHXPOHHU3MA), OJIOKUPOBKU
OT MHOTOKPATHBIX BKJIIOUEHUN U IPUOPUTETHOCTH HICTOUYHUKOB.

3. Jlmarnoctuka: JloOGaBbTe mapauieNbHbIe BETBH ISl (POpMUpPOBAHUS
aBapUUHBIX CUTHAJIOB M XYPHAJIMPOBAHUS COOBITUN C BPEMEHHBIMU METKaMU IS
MOCJIEIYIOIIETO aHaIU3a.



Keiic 4: Pedaxropunr mnporpammsl [IJIK cucremsr perynupoBanus
BO30YXEHUSI CHHXPOHHOTO reHeparopa (APB)

3aganue:

1. AHanmu3 sHepreTuueckoro koga: M3yuurte npeaocTaBieHHBIM (parMeHt
(comepXuT mpsMOEe YyIOpaBiCHHE TUPHUCTOPHBIM THpeoOpazoBarenem, [1]]-
peryjaupoBaHve HampsbKeHus, orpanuuurtenu). Haiinure 3-4 XapakrepHbie Uis
ACY TII sHeprooOBEKTOB MPOOJIEMBI: «KECTKO 3allUTHIE)» YCTaBKHU, OTCYTCTBUE
peXHMMa «PYYHOTO/aBTOMATUYECKOTO» YIPABICHHS, CMEIICHHE aJIrOPUTMOB
PEryJIMpPOBaHUS U JIOTHUKHU 3aLUTHI.

2. Ctparerus pedaxropunra: [Ipeanoxkute 1miaH, BKIIOYAIONIHA: BbIIEICHUE
(YHKIIMOHAIBHBIX OJIOKOB TS [TNJ] Perynsarop Hampsoxenns,
Orpannunrtens Craropa PotOpa, Jloruka Ilepexmrouenusi Pe:xxumoB; BBeIeHUE
CTPYKTYp [UIsl YCTaBOK; OpraHM3alMi0 KoJa MO (PYHKIMOHAJIBHBIM CIIOSIM
(ynpaBinieHue, peryJupoBaHue, 3alUTa).

3. Onrtumumzanus Uil peajnbHOro BpeMeHu: llpemnokure wu3MeHeHus,
HAIPaBJICHHbIE HA CHIDKEHHWE BPEMEHHM BBINMOJIHEHHS [HKIA (HAampumep, 3aMeHa
TPUTOHOMETPUYECKUX  BBIUMCICHUM TAOJUYHBIMU  JaHHBIMU, ONTHUMH3AIUS
anroputMa [TU]T).

Keiic 5: Aynur xubep6ezonacHoctu cermenra cetu ACY TII uudposoit
MOACTaHIUU

3amanue:

1. Anamu3 tomonoruu: Ha cxeme cermenta cetu (IED, xommyTtaropsl,
MexceTeBo 3kpaH, APM) uaeHTuduuupyite KpuTudeckue ¢ Touku 3peHus b
TOYKHW: HECAaHKIIMOHUPOBAaHHbIC (PU3NUECKUE MOPTHI, HEPOBEPEHHbIN Tpaduk SV,
orcyrctBue  ayTeHTudukanuu GOOSE-coobmieHuit, mnpsMod  JgocTyn U3
KOPIIOPATUBHOM CETH.

2. Pazpabotka wmep: g KaxaoW Yrpo3bl MPEIJIOKUTE KOHKPETHBIC
KOHTPMEPHBI: HACTPOIMKa CIUCKOB KOHTpoJisl Aoctyna (ACL) Ha komMmMyTaTopax st
tpapuka SV/GOOSE, mnpumenenne mudposbix mnoxanuceit muss GOOSE,
obs3aTeIpHOE cnoyib3oBanue VPN i yaaneHHOro 10cTyna HHKEHEPOB.

CootBercrBue  cranpaptam: (ComocTtaBpTe MpeIaraéMble  MeEpbl  C

TpeboBaHUAMH KOHKpETHBIX paszzaenoB crangaptoB WMBIIA3 (Poccranmapr) wim
IEC 62443.

Texkymmii kourpoias TK6:
[TpoBepsiemast komnerenuus: 11K-1.2.V, T1IK-1.2.B

JIP 8. IIpoekTupoBaHuE apXHUTEKTYypbl OTKa30yCTOMYMBON CHUCTEMBI
ynpaBiieHus Ha 6a3e pacnpezaenennbix [TJIK

ba3zoBbie Bonpochkl:

1. Kakyro Tomosoruto cetu (3Be3a, KOJbIO, JIMHEWHAs) Bbl BbIOpAld IS
cBsi3u pacnpeneneHHbx [IJIK? O6bsacHuTe cBOi BHIOOD.

2. Uto Takoe «ropsiuee» (hot standby) m «xomomuoe» (cold standby)
pesepBupoBanue? Kakoil Tum u i Kakux KoMioHeHToB cuctembl (LI, ceTs,
MUTAHUE) BBl 3AJI0KWIH B IPOEKT?



3. Kak B Bameill apXuTeKType OpraHM30BaH OOMEH JaHHBIMU MEXKIY
IJIaBHBIM W PE3EPBHBIM  KOHTPOJUIEPOM JUIsl  oOecriedeHuss OeCIOBHOTO
MEePEKITIOUCHHUS ?

Yriay0JieHHbIe BONIPOCHI:

4. PaccuuraiiTe (WM OLIGHWTE) IOKa3aTedb JocTynmHOCTH (Availability)
Balllei CIIPOEKTUPOBaHHOW cucTeMbl. Kakwe (akToppel BIHMSIOT Ha HEro
HanOOJIBIIUM 00pa3zomM?

5. Kak TtpeboBanmusi cranmapra MOK 61508/61511 (pyHkmmonansHas
0€30MacHOCTh) BIUSIOT HA APXUTCKTYpPHBIC PEIICHUS TPH MPOCKTUPOBAHUU
OTKa30yCTOMYMBBIX CUCTEM JIJISl KPUTUYECKU BaXKHBIX YHEPTOOOBEKTOB (HAIIPUMED,
CHUCTEM 3aIlUThI)?

6. [lpemyoxxure m OOOCHYHTE pelIeHHWE IS Ciydas, KOrjaa HeoOXOIUMO
00eCIeYnTh OTKA30yCTOMYMBOCTh HE TOJBKO HAa YPOBHE OJHOTO OOBEKTa
(MoACTaHIIMKM), HO U HA YPOBHE CETH PACHPEICICHHBIX OOBEKTOB (MUKPOTPHI).
Kaxue HOBbIE BBI30BBI 3TO CO3/IAET?

Keiic 6: TDOO BHenpeHUs] CUCTEMBbI TPEAUKTUBHON aHAJIMTUKY JIJI TJIaBHBIX
cioBbIX TpancpopmaTopoB Ha 6aze [IJIK u [IoT

3aganue:

1. Pacuer KanOkc: CocraBeTe cmety Ha obopynoBanue (IJIK, matumku
JAI'C, tepmomertpbl, nuto3bl IloT, obmaynas noxamnucka) u paboTel s 3
TpaHCPOPMaTOPOB.

2. Pacuer skonommueckoro 3dexra: OueHuTe NpeaoTBPALICHHBIE YOBITKH
OT OJHOrO MPOTHO3UPYEMOro H30eXkaHusi aBapuu TpaHcpopmaTopa (CTOUMOCTh
PEMOHTA, HENOOTHYCK »3JeKTposHeprun). Onenure 3PEGEeKT OT ONTUMH3ALUU
pPEMOHTOB  (IepexoJ OT IUIAHOBO-NPEAYNPEAUTENIbHBIX K pPEMOHTaM IO
COCTOSIHHUIO).

3. OneHka okymaeMocTH: PaccumTaiiTe YUCTBI TMCKOHTHPOBAHHBIN JT0XO/T
(NPV) wumm cpok OKYIMaeMOCTH TpPOEKTa. YUTHTE OINCPAIMOHHBIC PacXO/bl
(o6cayxuBanue [10, kaHaIBI CBS3N).

Keiic 7: MogenupoBaHue OTKa30yCTOMYMBOCTA CHUCTEMBI YIIPABJICHUS
TEXHOJIOTUYECKUMU 3alIUTaMU YHEProOI0Ka

3aganue:

1. Beibop apxutekTypbl: OOOCHYHTE BBIOOD apXUTEKTYPbl pE3€pBUPOBAHUS
(HampumMmep, 2003 € TOPSYUM PE3EPBOM) ISl TOCTHKEHUS TpeOyeMbIX MOKa3aTesen
6e3onacHocTu. CpaBHUTE C apXUTEKTypoid 1002.

2. Pacuer moxkazateneil HamexxHoctu: HMcmonb3ys monens MapkoBa wiu
nepeBo otkazoB, oueHute PFD (Probability of Failure on Demand) nns
MPEJIOKEHHON apXUTEKTYphbl, 3aJaB HMHTEHCUBHOCTH oOTKa3zoB s [UJIK,
MCTOYHUKOB MMUTAHUS, TATYUKOB.

3. Ananu3 3aBucumocTu: [Ipoananmsupyiite, Kak Ha UTOTOBYIO HAJICKHOCTh
CUCTEMBI BIIUSET PETYJIAPHOCTH (PYHKITMOHATILHOTO TecTHpoBaHus (proof test) u ero
MOJIHOTA.

Keiic 8: Pa3pabotka pernamenTa skcrutyarauuu u oociyxkuBanus [1JIK B
cocraBe ACY TII pacnpenenurensHoii cetn 6-10 kB



3anaHue:

1. PermamenT BBOJAa B OJKCIUTyaranuio: PazpaboraiiTe momaroByro
npouenypy mias Opuraasl npu BiiatoueHun HoBoro IIJIK ma KTII: mposepka
3a3eMJICHMsI, HACTpoiKka aapecauuu no nporokony DNP3 unmu IEC 60870-5-104,
TECTOBBIA OMPOC TEJIEMETPHUH, IpOBEpKa pabOThl JTUCKPETHBIX BBIXOJOB Ha
OTKJIIOUeHue puaepa.

2. Pernament mtanoBoro TO: Co3gaiiTe MOMECSYHBIA U TOIUYHBINA YEK-JIUCT
JUISL TUCTIETYEPCKOM CITy>)KObl M BBIE3AHBIX OpuWraa: MpOBEpPKa YpPOBHA 3apsia
Oatapen pesepBHoro mnwuranus [IJIK, Bepudukanus KOHTPOJIBHBIX CyMM
IPOrpaMMbl, aHAJIW3 >KypHAJOB CpadaThIBaHUI 3aIUT, TECTOBBIA ONPOC BCEX
CUTHAJIOB.

3. HWHctpykuusa mnpu HeucnpaBHOCTH: Pa3paboraiiTe dYeTKUH anropuTM
JNEUCTBUM JucrieTdyepa npu noctymuieHnn curHana «Otka3 IIJIK» wim morepe
CBSI3U: AHAJIMU3 AJbTEPHATUBHBIX JAHHBIX, IEPEKIOYEHUE HA JIOKAJIBHOE PYYHOE
yIpaBlieHuE Ha O0BEKTE, BHI30B aBapUIHON OpUTajibl C 3aIIaCHBIM MOJIYJIEM.

KoHcnekTnpoBaHne y4e0HOT0 MaTepHuaJia mo pasaeaam:

Pasznen 4. Mnmezpayuonnsvie mexnonio2uu u npomvluLieHHble Cenmu.

Tema 4.1. Ilpomsinutennsie cetu: Profinet, EtherNet/IP, Modbus TCP. Time-
Sensitive Networking (TSN).

Tema 4.2. OPC UA £kak oCHOBa CEMaHTHYECKOHW interoperability.
HNudopmalimoHHoe MOJIETMPOBaHNE.

Tema 4.3. Ilatrepust wunterpanuu I[IJIK ¢ MES/ERP, o6naunbiMu
matrgopmamu (11oT).

Tema 4.4. Vcnonb3oBaHuWe TPOMBINUIEHHBIX HUTHO30B U middleware st
CBSI3U PA3HOPOJIHBIX CUCTEM.

Paznen 5. Oxcnnyamayuonnoe obciayxcusanue u ynpasieHue HcusHeHHuIM
yuxiom ACY TI1I.

Tewma 5.1. Yopasnenue koHpurypanueid, BEpcUsIMU 1 U3MEHECHUSIMU.

Tema 5.2. JlnarHocTMKa W aHaiu3 JoroB. [IpeAuKTHBHAs aHAIWTUKA JJIs
TEXHUYECKOTO 00CITyKUBAHHUSL.

Tema 5.3. [nannpoBanre MOJEPHU3AIMU U MUTPALlUUA CUCTEM. Y IPaBJICHUE
TEXHUYECKHUM JIOJITOM.

Tema 5.4. PermameHTsl IJIaHOBO-TIpenynpenutenbHoro pemonta (I1I1P).
Wurerpanus ¢ cuctemamu CMMS/EAM.

Paznen 6. [lpoexmuposanue KOMNIEKCHbIX CcUCmeM YNpaeieHus OJisl
YUhpPosvIx noOCcmanyuil.

Tema 6.1. Ananu3 peanbHbix keiicoB BHenpeHus: [1JIK Ha sHeprooObexTax
(moacrannums, '2C, TOL).

Tema 6.2. IlpoektupoBanue ACY TII 1mudpoBoit NOACTAHIUU C
ucnonbzoBannemM MOK 61850 u IIK.

Tema 6.3. PazpaboTka KOHIIETIIMK CUCTEMBI YMPABICHUS MUKPOTPUIOM Ha
pacnpenenenasix [DIK.

Tema 6.4. TenaeHIIMM U NEPCHEKTUBBI: MporpammHo-onpenaensieMoeie ACY
TII, mudpoBbie TBOWHUKH.



JlJist IPOMEKYTOYHOM aTTeCTALUM:

OM1

Bormpocs! 1st moaroToBkH k 3a4ety (cemectp 1)

1. HazoBuTe Tpu OCHOBHBIX 3Tarna 3BoJitonnu apxutektyp [1JIK.

2. Yem pacnpeaenenasiii [IJIK npuHmmnuansHO  OT/IMYaeTCs  OT
MOHOJIUTHOTO?

3. Uro o3nauaer abOpeBuarypa «SDPC» (Software-Defined Programmable
Controller)?

4. Yto o3nauaet nokazareab MTBF u kak oH CBsi3aH ¢ HaJIE)KHOCTHIO?

5. Ha3oBure nBa kmroueBbIX Kpurepuss BbiOopa IIJIK s cuctemsl
IIPOTHUBOABAPUMHON aBTOMATHKH.

6. Kakoil tun nepudepuifHOro Moayias HEOOXOAUM JUIsl TMOIKIIOUCHHS
nmatauka 4-20 MA?

7. Kakags  ocHOBHas cpema  pa3padOTKM  MCIOJIB3YyeTCS IS
nporpammupoBanus [IJIK Siemens S7-15007?

8. HazoBute KiroueBoe mnpeuMymiecTBO oTeuecTBeHHbIX BBK (GiounHO-
MOJIYJIbHBIX BBIYMUCIUTEIIBHBIX KOMILIEKCOB) B KOHTEKCTE MMIIOPTO3aMEIICHHMS.

9. Kakoil mpou3BOIUTENb CHJIBHO MPOABUTracT KoHIenuuwoo «EcoStruxure»
JUJIS1 SHEPTETUKU ?

10. B 4eM OCHOBHOH HEIOCTATOK IIEHTPAJIM30BaHHOM apXUTeKTypbl ACY
TII?

11. Korma mnpuMeHsieTcss  JACIEHTpaIU30BaHHAs  (pacmpeiesieHHast)
apXUTeKTypa?

12. Yo Takoe ruOpuaHast apXUTEKTypa U IJI€ OHa MOXKET HUCIIOJIb30BATHCS ?

13. Ha3zoBute Tpu ocHOBHBIX npuHIna OOIIL.

14. Yto Takoe «(pyHkiuoHanbHbii 0510k» B CODESYS ¢ Touku 3peHus
OO0I1?

15. Moxno nu co3zgath knacc B TIA Portal? Ecim ga, To kak Ha3bIBaeTcs
aHajor?

16. Uto sBnsgeTcs OCHOBHOM €IMHUIIEW KOMMIO3ulMu B cTtanaapte MOK
614997

17. Yem M3OK 61499 nyume noaxoauT sl paclpeleIeHHbIX CUCTEM, YEM
MO3K 61131-3?

18. Uto Ttakoe «ceth pyHKIMOHATBHBIX 06510K0BY» (FBN)?

19. Jlna yero B mpoekte ACY TII ucnonp3yercst cuctema KOHTPOJISL BEPCUI
Git?

20. Yro o3Hauaet abbpeuatypa CI/CD?

21. Kakoit stann CI/CD MoxeT aBTOMaTHYECKU MPOBEPSIThH COOPKY MPOEKTa
TTJIK?

22. Yro Takoe «pedakTopuHr» Koaa?

23. HazoBuTe oAWH pacHpOCTpaHEHHBIN «3amax koxa» (code smell) B
nporpammax [JIK.



24. Kakoit maTTepH MPOSKTUPOBAHUS YACTO MCTIOIB3YETCS ISl Peasi3aiiu
koHeuHoro apromara B ACY TII?

25. Yto onpenensiet ctanaapt MOK 615087

26. Yto o3HauaeT ypoBeHb MOJHOTHI Oe3omacHocTu SIL 27?

27. Yem Safety PLC otnuuaercs ot o6sranoro I1JIK?

28. HazoBute Tpu ocHOBHBIE yrpo3sl (threats) kubepoesomnacuoctu st ACY
TIL.

29. YUto Takoe cerMeHTalus CETH 1 3a4eM OHA Hy>KHa?

30. Kakoil cranmapT siBisieTcss OCHOBHBIM it kubOepbezomacHoctH ACY
TI1?

31. B uem pa3zHuLa Mexay pe3epBupoBaHueM 1002 u 20037

32. Yro obecreunBaet Oosiee ObicTpoe nepexmoueHne: hot standby umu cold
standby?

33. Yto Takoe «OyThIJIOUHOE TOPII0Y» B OTKA30yCTONYMBOM apXUTEKType?

34. Yro taxoe Basmmmanusd B koHTekcte 110 mua ITJIK?

35. Yem HIL-tect (Hardware-in-the-Loop) sydiiie 9ucToi cumysisiiun?

36. HazoBuTe OaMH U3 HHCTPYMEHTOB JJii aBTOMATHU3UPOBAHHOIO
TectupoBanus nporpamm [TJIK.

OMkp

Tembl KypcoBbIX pa0oT:

«IIpoekT MomepHHM3aUMM CHCTEMBI MPOTUBOABAPUWHOM  ABTOMATHKHU
MOJICTAaHIIMU C MUTpanuei Ha HOBYIO matgopmy TIJIK».

«Pa3paboTka  apXWTEKTypbl W  TPOTOTHIA CHCTEMBl  YIpaBJICHUS
MUKporpuaoM Ha 6aze pacrpeaeneHubix [IJIK (M3OK 61499)».

«Co3nanue  mM@poBOro  JBOMHMKA  TEXHOJOIMYECKOro  Ipoliecca
sHeproo6ioka ais otnaaku [10 TIJIK».

«IIpoext unrerpammu aanHbix ACY TII mudposoii noacranmuu (ITJIK +
M3K 61850) B KOprIOpaTUBHYIO aHATUTHYECKYIO IIATHOPMY».

OueHuBaHuE pe3yJIbTATOB OOYUYEHHUS IO IUCIMIUIMHE OCYIIECTBIISETCS B
pamMKax TEKYILIEro KOHTPOJISI U NPOMEXYTOYHOW aTTecTaldd, MPOBOAUMBIX IO
oambHO-peiiTuHroBoii cucreme (bPC).

OoM2

Bormnpocsl 1t TOATOTOBKH K 3K3aMeHY (cemecTp 2)

Teopetnueckue Borpocsl (1o paszaeaam 1-6)

1. OBomonusa apxutektyp I[IJIK: OT MOHOTUTHBIX CHCTEM K HPOrpPaMMHO-
onpenensieMbiM KoHTpoJuiepaMm (SDPC). JlaliTe cpaBHUTENbHBIA aHAIN3, BbIJCIUB
KJTFOUEBBIE TIPEUMYIIIECTBA U 00JIACTH TIPUMEHEHUS KaXKJIOTO ATara B SHEPTEeTUKE.

2. Kpurtepun BeiOOpa anmapatHoi mnatdopmbl [IJIK mist cuctem peneitHon
3amuThl U aBToMaTuku (P3A) moacrtanuuu. Packpoiite ponb mokasarenei: Bpems
o0paboTku 1uKia (scan time), ypoBeHb MOTHOTHI Oe3onacHoctH (SIL), mognepxka
npotokosioB MOK 61850.

3.  CpaBHUTEIBHBIM  aHAIW3  PHIHOYHBIX  MPEIJIOKEHUN  BEIYIIUX
npousBoauteneit (Siemens, Schneider Electric, oreuectBennsie bBK) mis 3amau



mudpoBoil moacraniuu. Kakue (akTopbl, HOMUMO TEXHMYECKUX XapaKTEPHUCTHUK,
CTaHOBSITCSI KPpUTUYHBIMU TPU BBIOOPE ceroiHs?

4. llentpanu3oBaHHasi, pacrpeaeneHHas u rudpuanas apxurekrypa ACY TII
sHeprooOwekTa. [lpuBennuTe KOHKPETHbIE MPUMEPHI MPUMEHEHUS KaKIO0M M3 HHUX
(manpumep, nas TOL, pacnpeaenuTeabHOM MOACTAHIIMM, CUCTEMBI COOCTBEHHBIX
HY>XJT) 1 000CHYHTE BBIOOD.

5. OObexkTHO-OpUeHTUpOBaHHOe mnporpammupoBanue (OOIl) B cpenmax
CODESYS u TIA Portal: peanuzanus npyuHIXIIOB HHKATICYJISINH, HACIEOBAHUS U
nonuMopdu3Ma Ha mpuMmepe pa3paboTku OMOIMOTEKH (DYHKIIMOHAJIBHBIX OJOKOB
JUTSI TUTIOBOTO O0OPYAOBAHMSI MTOACTAHIINH (BBIKIIIOUATENh, TPAHC(HOPMATOD).

6. Crammapr MDK 61499: konnenmus QyHkmuoHambHBIX 0510k0B (FB),
COOBITUIHOTO YMpaBICHUS U paclpeaesieHHOro ucnoigHeHus. OObsICHUTE, TOYeMy
JAHHBIA CTaHJApPT paccMaTpUBAETCAd KaK MEPCHEKTUBHAs OCHOBA ISl CHUCTEM
yIpaBJICHUS MUKPOTPUIAMU U BUPTYaIbHBIMU dieKTpocTaHusimMu (VPP).

7. Nactpymentsl koHTposst Bepcuit (Git) u npaktuku CI/CD B *u3HEHHOM
mukiie [10 gis ACY TII. Onummre TUNWYHBINA maimiaiy (pipeline) 1y npoekTta
MoJiepHM3alMu nporpaMMHoro obecneuenust IIJIK nudpoBoit mnonacranumu,
BKJIIOYAs STaIbl TECTUPOBAHMUS.

8. Pedakropunr legacy-kona B npoekrax 3HepreTuku. ONUIINTe TUITUYHBIE
«3amaxu kojia» B crapbix nporpammax I[IJIK u cTpareruto MX MO3TAIMHOTO
yCTpaHeHHs1 0e3 OCTAaHOBKM TEXHOJIOrMueckoro mnpouecca. [IpuBenure mnpumepsl
IIaTTEPHOB IPOECKTUPOBaHUs, Ione3HbIx 111 ACY TII.

9. ®ynmkmmonanpHas Oe3omacHOoCcTh (Functional Safety) B sHepreTuke:
crangaptel MOK 61508 1 MOK 61511. Packpoiite moHsITHE YpPOBHS IOJHOTBI
oe3omacHoctu (SIL). Kak TpeboBanus SIL BiaustoT Ha BbIOOp anmapatypsl (Safety
PLC) u apXuTekTypy CUCTEMBI TEXHOJIOTUYECKUX 3aIUT FIHEProOIoKa?

10. Kubep6ezonacHocts ACY TII aneproodsexToB cornacHo crannapty [EC
62443, OnuimTe MOJENb YyTpo3, MPUHITUI TTyO0KO3IIEIOHUPOBAHHOM 000POHBI U
KOHKPETHbIE MEpbl 3alllUThl HAa YpPOBHE: a) IepuMeTpa ceTh, O) CerMeHra
ynpasieHnus, B) oraenbHoro [JIK.

11. MeToasl OTKa30yCTOMYMBOIO MPOEKTUPOBAHUS: pe3epBUpoBaHue 1ool,
1002, 2003. PaccunTaiite u cpaBuute nokasarenu Haaexnoctu (PFD, PFDavg) s
cxem ropsiuero (hot standby) u xomomnoro (cold standby) pesepBupoBanus mpu
3aJJaHHBIX UHTEHCUBHOCTSIX OTKAa30B.

12. Bepudukanust ¥ Bamuaanus MPOTPaMMHOTO 00eCredeHUsT KPUTUIHBIX
cucreMm. [laiite ompenenenue tepmMuHam. ONMIIUTE POJb U MECTO CIEAYIOIIHUX
MeTo/10B B ku3HeHHOM 1ukie 1O IIJIK: cratudeckuii aHanu3 Koda, MOAYJIbHOE
TecTupoBaHue B cumyisatope, HIL-rectuposanue.

13. OPC UA «xak yHuBepcaJibHag IulaTQopMa  CEMAHTUYECKON
uHTEpornepabensHOCTH B dHepretuke. Packpoiite mpeumymiectBa mnepen OPC
Classic. O6bscaute poib nHbopMamoHHOTo MoenupoBanus (Information Model)
U Kak OHO wucnoieszyercs s uHterpaumu gaHHselx [IJIK ¢ MES-cucremoit
MPEPUSITHS.

14. TIpombinuteHHbie cetu peanbHoro Bpemenu: Profinet IRT, EtherNet/IP ¢
CIP Motion, TSN (Time-Sensitive Networking). CpaBautre HX MOAXOIBI K



oOecrieueHUI0 JeTepMUHU3Ma. [ 71e B DHEpPreTuke MNPEAbSBIAIOTCA KECTKUE
TpeOOBaHUs K IETEPMUHU3MY CETU?

15. Ilarrepubr wunterpamuu IIJIK ¢ o6mauneiMu  IloT-mutardopmamu
(manmpumep, Ha ©6aze MQTT). OnumuTe TUNOBYIO AaAPXUTEKTYPYy CHUCTEMBI
yIAJIEHHOTO MOHHMTOPHHIA COCTOSIHMSI CHJIOBOTO TpaHchopMaropa ¢ mnepefaden
nanubix JII'C u tepmorpaduu. Kakue Bosnmkaror challenges ¢ Touku 3peHus
0€30MacCHOCTH U 3aIepHKEK?

16. VYmopasnenue xoHdurypammeit u wusMmenenusiMua B mapke [IJIK
pactpenenuTenbHoi  cetd.  OMUIIMTE  MPOLIECC  YOPaBICHHUS  BEPCUAMHU
MIPOTPAMMHOTO 00ECTICUEHUs, amnmapaTHBIMK KOH(PUTYpAIUsIMU ¥ CETEBBIMU
HACTPOMKaMH IS COTEH PACIIpe/IeJICHHBIX YCTPOUCTB.

17. TlpenuKkTUBHAS aHATUTUKA KAaK OCHOBA TEXHUYECKOTO OOCITY>KUBAHUS IO
coctosanio (CbM) sueproobopynoBanusi. Kakue nanueie ¢ ITJIK mMoryr ObITh
UCIIOJIb30BaHbl JIJII  MPOTHO3MPOBaHUSA OTKa30B? OnNuIIMTe  YNPOIIEHHYIO
APXUTEKTYPY CUCTEMbI IPEIUKTUBHOTO 00CTykuBaHus y3ima KPYD.

18. IlmanupoBanue wmonepHuzauuu u wwurpamuu cuctem ACY TIL
Pa3paboraiiTe mo3TaIHblil J1aH MUTPAIUU C YCTapEBIIEH CUCTEMbI TeIeMEXaHUKU
HAa HOBYIO IUIaTopMy [UJIsl TOJACTAaHIMH Oe3 JUIMTEIHLHOTO IepephiBa B
AIIEKTPOCHAOKEHUU TTOTPEOUTEIEH.

19. Copoextupyiite kouuemniuto cuctembl ACY TII mns Mukporpuma c
pactipeaenendoit redepanueit (COC, BOY, JII'Y) u Hakonutensmu. Onuiimre
apxuTekTypy ymnpasieHus, poib IIJIK pa3zHoro ypoBHS, HpPOTOKOJBI OOMEHa
JTAHHBIMH U aJITOPUTMBI OAJTAHCHPOBKH.

20. Ilpoananusupyiite kKedc BHeapeHust nudpoBoi mnonactanmmu. Kaxue
KITIOUEBBIE  pEIICHUS HEOoOXOMWMO TIPHHATH Ha J3Tale MPOCKTHUPOBAHUS
OTHOCHUTENBHO: a) BbiOOpa Mexay [JIK u cnenuanum3npoBaHHBIMH yCTPOCTBAMU
P3A, 0) apxurtexktypbl mmmHbl mnporiecca (GOOSE/SV), B) wunTerpamuu ¢
BbIIecTosimuM ypoBaem ACY TII?

21. Tennenmuu paszsutus: nporpammuo-omnpeaensemoie ACY TII (SDC) u
mudpossie nBorHukH (Digital Twin). Kak »5Tu KoHuenuuu MEHSIOT pPoOJib
tpaguuronHoro IIJIK M moaxonpsl K MPOEKTUPOBAHHMIO CHCTEM YIIPABICHUS B
SHEpreTuKe?

[TpakTrueckue 3a1auu (9K3aMEHAIMOHHBIE 33/1a4H )

3anaua 1 (ApxuTexkTypa " BbIOOP).
JlaHo TexHUYecKoe 3aJaHie Ha MOJCPHHU3ALMI0 CUCTEMbl aBTOMAaTHYECKOTO BBO/A
pesepBa (ABP) nns  aByxtpanchopmaropHoit moactanimu  110/10 kB ¢
tpeboBanueM SIL 2. HeoOxoaumo obGecrnednuTs KOHTPOJIb CHHXPOHU3MA, paboTy Ha
TpeX HE3aBUCUMBIX UCTOUHMKaX, nuterpannio B SCADA no [EC 60870-5-104.

Bomnpoc: [Ipennoxure u o0oCHYyHTE THUII aApPXUTEKTYPhI
(menTpanu3oBaHHas/pacipeneneHnas ). Beidepute konkpetHyro moaens [JIK (u3 2
MIPEIJIOKEHHBIX BAPUAHTOB), 1aB CPABHUTEIBHBIA aHAINU3 110 KPUTEPUSIM: HATHUNE
hardware-momyneii i M3MEpeHHMsT BEKTOPOB  HAMPSDKEHHS,  TOJIEPIKKa
MIPOTOKOJIOB, BpeMsi 00paboTku 1ukiaa. CoCcTaBpTe YMPOIICHHYIO CIeU(DUKAIUIO
HEO0OXOIMMBIX MOYJIEH BBO/IAa-BBHIBOIA.



3agaua 2 (ITIporpammupoBanue U 0€30I1aCHOCTD).
B mporpamme IIJIK, ympapistomiero CUCTeMON peryJMpOBaHUsI BO30YKIEHUS
CUHXPOHHOIO TeHeparopa, oOHapyxeH legacy-koa. @parMeHT COIEPKUT
«Marv4ecKkue 4Mciia» Il YCTAaBOK, CMENIAHHYIO JIOTUKY YNpaBIEHUS U 3alIUTHI,
OTCYTCTBUE CTPYKTYPBI.

Bonpoc: Pa3paboraiite ruian pedakropunra storo pparmenta. [Ipeanoxure
HOBYIO MOJYJIBHYIO CTPYKTYpY (HazoBuTe 3-4 (QYHKIMOHAIBHBIX OJI0Ka),
MPUMEHUTE OJIMH MAaTTepH MNPOEKTUpOBaHUs. OTAEIBHO MEpEeUUCIuTe 3 MEpbI
KHOepOe30MacHOCTH, KOTOPBIE TOJKHBI OBITH 00s13aTEIbHO MPUMEHEHBI K TaHHOMY
[1JIK, y4uThIBast €ro KpUTHYECKYIO POJIb.

3anaua 3 (Hapexknocts u TO).

CucreMa TEXHOJOTUYECKUX 3aIUT KOTJIA BBICOKOIO JABJIEHUS pPeali30BaHA
Ha apxuTektype 2003 (Tpu He3zaBucuMbIx KaHana Ha [IJIK). W3BectHa
WHTEHCUBHOCTH OTKa30B OAHOTO KaHaina (A) u Bpems BocctanoBienust (MTTR).

Bomnpoc: 1) OObscaute, moyemy Hjisi JAaHHOM CHCTEMbl BBIOpaHa
apxuTekTtypa 2003, a He 1002. 2) Paccuutaiite BepOSTHOCTH OMACHOTO OTKa3a
cuctemsl (PFD) nns 3amanHoro mntepBana ¢yHkiumoHanbHoro tectupoBanus (T).
3) Ha ocHOBaHuMM pacyeTa TPEIJIOKUTE ONTUMAIbHYIO MEPUOIUUYHOCTH
TECTUPOBAHHUS U COCTABHTE YEK-JIUCT ONEPaLAi JJIs1 €r0 MPOBEACHUSI.

3anaya 4 (MHTErpanus 1 5JKOHOMHKA).

PaccmaTpuBaeTcs mpoOeKT BHEAPEHUSI CUCTEMbl MOHUTOPUHTA TEMIIEPaTyphl
¥ BUOpalMy TNOJAIIMITHUKOB LUPKYJIALMOHHBIX HacocoB Ha ['DC c mepepaueit
nanHbix 1o MQTT B 061auHyI0 aHAIMTHUYECKYTO TIaThOpMYy.

Bomnpoc: 1) Hapucyiite cxemy unterpamuu cyuectyromux [TJIK Hacocos ¢
obnakoM yepe3 npombinuieHHbIN 103 [1oT. 2) Onenure sxoHOMUYEeCKU 3G HEKT
OT MPEJOTBPALIEHUSI OAHOIO aBapHIHOIO OCTaHOBA Hacoca (AaHHbBIE JJIS pacuera
MIPEA0CTABIICHBL: CTOMMOCTh ~ PEMOHTa,  CTOMMOCTb  HEJOOTHYIICHHOU
anekTpodHeprun). 3) Caenaiite BBIBOJ 00 OKYIaeMOCTH IPOEKTa MPH HU3BECTHOM
CTOMMOCTH BHEAPEHUSI.

3anaya 5 (lndposas moacTaHusn).

Bam nopydeno pazpabotats kouueniuto ACY TII ans HoBo#t mmdpoBoit
noactanuu 220 kB. Iloxcranmus momkHa paboTaTh B unmanned-pexume ¢
repeaavyer BCcex JaHHbIX B Bhimecrosmmy LY.

Bonpoc: OTBeThTE Ha CIEAYIOMME MYHKTHI KOHUCIIIINU:

a) Annapamuwiti yposenn: bynere nu Bbl ucnois3oBaTh I[IJIK o6miero
Ha3HAa4YeHUs, CHEUaIM3UpOBaHHbIEe ycTpoiicTBa P3A wim rubpugnyro cxemy?
ObocHyiiTe

0) Cemesas apxumexmypa: llpennoxute cxeMmy cermenrtanuu cetu (Process
Bus, Station Bus). Kak o0ecnieunts kubepoe3onacHocTh?

B) [Ilpocpammnas modenv: Kak OyIer OpraHu30BaHO MPOrpaMMHOE
obecmnieuenne Bepxuero ypoBus [IJIK? TIpennoxute noaxon (Hampumep, Ha OCHOBE
M3K 61499 nmm OOIT-6nb1moTeK).

r) Okcnayamayus: Kakue HOBBIE pErVIaMEHThl U KIIOYEBBIE MOKa3aTesn
(KPI) nyist o6cmy>kuBaHuS BBI MIPEAJIOKHUTE TSI TAKOW TTOICTAHIIAN?
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